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T 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
k4�]]�] � )˝]] n+E F� Ÿ] -ı]� k] ˙]`�]�] � `

�]ı]˛] 	]]� ) � +˝]] gt+E �]+ ^&�]
-]4]] ˙]�] ˝ a]�] /
])]4�] � œ] �]+ � +]O
�]˝] � +�]] � o]& � ) & k] k]D U k&	] k]I

]�]� ` ˙]]�]� � ] �]]^�]� � Ÿ] gt+D ˙ n]
 k]
^ı]˝]] � ` ˙]]�] � ] � n]
 k] � k] k" � ` ˙]]�] � ]
�]]^�]� � Ÿ] +` gt+D ˙] k] o/
]]�]� ı]]ı] � )˝]]
n+E �]+` �] k)]]D
V �]]�] �] k] 4� -]&�]` � k]� n+ - n])

�]+ +� k]�]] k4
 k] � ]�] � )˝]] n+ ˙] k]

]+` - n]) ��]]�] k� � a]˝]]^�]� Ÿ+D W �]+
ı]+]å œ] ı]) � g])˝] œ] k� -] k] �]^�] � ` a+ “/
˘]`ä œ] �]+™ 	]]˝]]E V /
])]4�] k� �])]� k] � `
^�]�] n]�]` � g])˝] œ]� ı]) -]
] �]+™ �]]]˝]]E

RYBU �	]
&]�]�]` � œ] r˙]`�]�]s k&� œ]D RYBW
�/�]� ] /ì]]�]` 	]
& 	]]]& r�]�]s k� ^�]4
/�˝ k]�]]�] + k]� k]�]]� k] 	]
& � k] � o]
 o]ˇ] )�]˝]] n+
- n]) ]+ 
]˝]]� k] k� ^�]4 /�˝ k]�]]�] + k]˝]] n+ ^�
^� �]` ˘]`ä] � k] ^� ˝]�]` ^�]�] � ` ˙]] )+` n+D

-ı]� k] ı]å k]
]` � ` ı]˝�]` � k] í]�" �]+™
� )˝]]E R ^� 
]` - n])˝] k� 
]]˛] 0
]� `
�]]+�]])` k� & n])]�] 
 o]� o]ˇ] �]+™ )	]˝]]E S

X �]+ ^� 
]` k� 
]]˛] � a])] 
]� g]� �]+™
� )˝]]E T -ı]� k] � ä “]&]) � ` ^])�]` � `
˘]`ä] �] n]"] k&˝]] n+E U �]+ ^� 
]` � k]
� g]"˝]] �]+™E V -ı]�]] 	]]�]] � g]	 k] � k]
^	]�]] k&˝]] n+E W 0
 k] � ı]å] k&˝]] n+
^˙]
] k� ı]]
] ˝]�] %� � k] � k] � ı]å] �]+™E X

Y ��]]˙] �]+™ � k]˝]] - n]) ^� 
]` � ] ( ]�]&]
0# ]� ) � a]�]]( ] �]+™ � �]]˝]]E Y -��]]�]
�]+™ � )˝]] Z - n]) & k] �] k]] œ] � ] -]ı]
]`
�]]å] ^�]ı]"]˝ k] �]�˝] 
]˘˘]] ��]]�] � )˝]]
n+ R[ Z - n]) � k])` ^�]^ˇ]�] œ] ı]) ˘]�]˝]]

- n]) � k] k) ��]]�]O^
]Ã o]˝] œ] � ] ı]]�]�] � )˝]]
n+ ˝]]^� � k])] ^�]��]]
]�] k]�] �]�]] ) k+D
k4
]] -]&�]` � k]� n+ - n]) �]+ � k]�]� ˙]`˝]]

) k+]]DG RR 
]] k) ˙]+]�] k� �]]^�]� �]+ k]�]]
� ] �]+ k4�]]�] n+D

R[ F-�] �]]�] �] k] 0
]� ] 4� � k]"]
n+ ˙] k] � a] k")] �]] � ]^˝]�] �]�] ˙]]˝]]
n+ RS �]] /�]� œ] 
 k] � k] “/ �]` ı]]ı] � )˝]] n+

RR L˙]�]^� ^ı]˝]] � k] k4
]] 4� �]` � ]�]
�]+™ ^� �]]MB �]+ ı]+]å œ] ı]) � g])˝] œ] k�
-] k] �]^�] � ` a+ “/ ˘]`ä œ] 	]]˝]] n+E -ı]� k]
ı]å k]
]` � ` ı]˝�]` � k] í]�" � ) k&˝]] n+E
RS ä]Î )˝]� o]& œ] - n]) ])`�] œ] k� 
]]˛] � a])]

]� g]� � )˝]] n+E RT g&
]) œ] � k] � g]"˝]] n+E
^])�]` � ` ˘]`ä] �]+™ �] n]"]˝]]E ^�]�] n]�]`
� g])˝] œ] ı]) -]
] �]]]˝]] n+E RU ^�]�] n]� k] � ]�]
� )˝]] n+E RV RT ��]]˙] � k]˝]] n+ - n])
g&
] k) � ] ( ]�]&] 0# ]� ) 0
]
 k] � a]�]]( ]

� �]]˝]] n+D RW k4
]] � k]"] ˙]`˝]] �]+™
) k+]]D 0
]� k] � k] 
]] k) ^�]�] n]� k] � ]�] ^� 4
Ÿ+E /
]^�]4 �]+ ä]Î ) �]]) $]�]] ˙]]4]]D

0
]� ] 	 g]�] 0
]` k� ^
]) ı] kå]]D
RU �]]) �]]�] �] k] 4� ^ı]˝]] � k] 
]] k)

ı]]ı] � )˝]] n+ - n]) 0
]� ] � k]"] -ı]� k]

-ˇ�]y RX
R �]˙] SBW

S ]	] ZBW
] k+ SRBSWE SX
&]�] UBRX
-]�] ZBRR

T R	]�] SBXE Y
� g]� RBVS

�������������������

-ˇ�]y RY
U ^]� “] TRBSZE

T[

V �] RSBS
^]� “] TBW

�������������������

g&�])] � q]�]y
R � n]�] S[BR[

S � n]�] RYBRZ
� n]�] S[BRY

T �]`˝] RUBSR

U �] SUBRSE RT

V � n]�] WBSE U

W �] RVBRR

X ]	] VYBWE X
]] g� SBRVE RW

Y ^�]� “] SSBSV
�]˙] RVBV
� g]� WBTUE TV

Z � n]�] RZBTV

R[ � n]�] RZBRV
� n]�] SVBRU
�] RBRW

RR � n]�] RYBV

RS 0˝] ZBW
^�]� “] SRBRS
� n]�] RZBRT

RT �] RVBXE Y

RU � n]�] SWBT[

RV S)] SRBRR

RW ] k+ SSBRS



RUST �] k+˙] k	 �] RYBRVOSX
^ı]˝]] � k] �]+ 
]�] � )˝ k] k&	]˝]] n+E
�]]) 0
]� ` ˝])+ �]+™ �]�]˝]]D RV �]+
ı]+]å œ] ı]) � g])˝] œ] k� -] k] �]^�] � ` a+ “/
˘]`ä œ] �]+™ 	]]˝]]E /
])]4�] k� �])]� k] � `
^�]�] n]�]` � g])˝] œ] ı]) -]
] �]+™ �]]]˝]]E
-ı]� k] ı]å k]
]` � ` ı]˝�]` � k] í]�" �]+™
� )˝]]E RW ^� 
]` k� 
]]˛] � a])] 
]� g]�
�]+™ � )˝]]E ^])�]` � ` ˘]`ä] ä]�˝] �]+™
� )˝]]E ^� 
]` � k] � g]"˝]] �]+™E -ı]�]]
	]]�]] � g]	 k] � k] ^	]�]] k&˝]] n+E ^˙]
] k�
ı]]
] ˝]�] %� � k] k� ^�]4 � ı]å] �]+™
0
 k] � ı]å] k&˝]] n+E RX �]+ ])`�] œ] � k]
�]+™ 
]˝]]˝]]E ��]]˙] �]+™ � k]˝]] - n])
g&
] k) � ] ( ]�]&] 0# ]� ) 0
]
 k] � a]�]]( ]

�]+™ � �]]˝]]D �]+ � k] k) ��]]�]O^
]Ã o]˝] œ] � ]
ı]]�]�] � )˝]] - n]) � k])` ^�]^ˇ]�] œ] ı])
˘]�]˝]] n+D k4
]] -]&�]` -ı]� k] ^ı]˝]] k�
 a]�]]+ � ` �]˙]+ 
 k] �]+™ �] k)]]D �]+ � k]�]�
˙]`˝]] ) k+]]D RY �]]) 0
]� ] ^ı]˝]]
-ı]� k]  a]�]]+ � ` �]˙]+ 
 k] �]) ˙]]4]]E
��] œ]^� 0
]� k] ˇ] k]	]]ˇ]å` � ` n+E -ı]� k]

 o]]`O
]]˛]` � k] � g]"] n+ - n]) -ı]� k] �] k]] œ]
k� �]`˘] ]�]˝] � ]�] ^� �]] n+D
RZ �]]) ˝ a]�] � + k] k]E r� k]"] -ı]� k]

^ı]˝]] k�  a]�]]+ � ] & k]�]` ��] œ] �]+™
+ k] 
]� ˝]]Hs ��] œ]^� � k] k" � k] +� k]�]]
��]]�] ^� �]] n+E � k])` 
]�]` ^�]^ˇ]�] œ] � ]
ı]]�]�] ^� �]] n+ - n]) 0�] k� � a]˝]]^�]� ˘]�]]
n+ /
]^�]4 �]+ � k]�]� ˙]`˝]] ) k+]]D R

S[ ˙] k] o/
]]�]� ı]]ı] � )˝]] n+E �]+`
�] k)]]D S ^ı]˝]] k�  a]�]]+ k� ^�]4 � k]"]
^�]�] a� �] & k]�]` �]+™ + k]]] - n]) � k] k" k�
 a]�]]+ k� ^�]4 ^ı]˝]] ^�]�] a� �] & k]�]` �]+™
+ k]]]D ˙] k] � k]� n+ 0
]� ` � k]� ` � ] ( �]
0
]` � k] ^�]� k]]] - n]) ˙] k] a&�" n+ 0
]� `
a&�"˝]] � ] ^+
]]�] ^
] “( 0
]` 
 k] �] t]]]

˙]]4]]D T

RYBS[ �	]
&]�]�]` � œ] r˙]`�]�]s k&� œ]D

SR -]) 4� a&�" -ı]� k] 
]�]` ı]]ı] œ]

 k] ^( ) ˙]]˝]] n+ - n]) � k])` ^�]^ˇ]�] œ] � ]
ı]]�]�] � )� k] �]]˝]] n+ - n]) ��]]�] � )˝]]
n+E ˝] k] �]+ � k]�]� ˙]`˝]] ) k+]]D �]+ �]+™

�] k)]]D R SS 0
]� k] ı]+� k] ^˙]˝]� k] �]`
-ı])]ˇ] ^� 4 ˛ k]E 0�]� œ] 
 k] ^� 
]` �]` -ı]O
)]ˇ] k� ^�]4 0
]
 k] � k]	]] �]+™ ^�]�]]
˙]]4]]D� S � k]� � ]�] � )� k] � ` �]˙]+ 
 k]
�]+ ˙]`˝]] ) k+]]DG T

ST 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F˝ a]� œ+ ��]] �]]˝]] n+E ��]] � a]� k]
^� 
]` a&�" k� �])� k] 
 k] 	 a]�]` + k]˝]` n+H
^�]�] a� �] �]+™D U � Ÿ] ˝] k] �]+` ˘]]+˝]] gt+ ^�
�]+ -ı]� k] � a] k) )]
˝ k] 
 k] ı]�]"� ) �] n]"
-]4 - n]) ˙]`˝]] ) k+DG V

SU F� k]^� �] ˙]�] 4� � k]� o/
]]�] � k]� `
� ` )]+ ! k]å� ) ]�]˝] � ]�] � )� k] �]]˝]]
n+ � - n]) � k] 
]] k) ^�]�] n]� k] � ]�] � )˝]] n+ ˙] k]
a&�" � )˝ k] Ÿ+E ˝] k] ��]] �]+ ˙]`˝]] ) k+]]H

�]+™D 0
]� k] ^˙]˝]� k] �]` � k]� � ]�] ^� 4
˛ k] � k] �]]& �]+™ ^� 4 ˙]] t4 k]D W 0
]� k] ı])O
� k]��]) 
 k] ˙] k] ^�]��]]
]�]]˝] ^� �]] n+ - n])
˙] k] ı]]ı] ^� 4 Ÿ+ 0�]� ` �]˙]+ 
 k] �]+ �])
˙]]4]]D X

SV �]]) ˝ a]�] � + k] k]E r�]+ k]�]] k�
� ]�] � )� k] � ] ˝])`� ] 
]+` �]+™ n+Ds Y

/
])]4�] k� �])]� k] k� �] k]] k]E ä])] 
 a]�] k]I
� k] k) � ]�] � )� k] � ] ˝])`� ] 
]+` �]+™ n+ Z

�]] ˝ a]�+] k) ˝] n])O˝])` k� ]�]˝] Ÿ+H R[

SW ˙]�] 4� � k]� o/
]]�] � k]� ` � ` )]+
! k]å� ) ]�]˝] � ]�] � )� k] �]]˝]] n+E ˝] k]
�]+ �]) ˙]]4]]D �]+ -ı]�]` +` a&�"˝]] � `
�]˙]+ 
 k] �] k)]]D

SX ˙]�] 4� a&�" -ı]� k] a&�" � ]�]
! k]å� ) ��]]�] � )� k] �]]˝]] n+E ˝] k] �]+

RYBSS �	]]yE r-ı])]ˇ] � k] ]]& �]+™ ^� ]]
˙]]4�]]Ds RYBSU � ]] r-�]]] � )˝]] n+Ds

-ˇ�]y RY
R �] RWBS[

) k]�] R[BV

S �] SUBRW
^]� “] TRBT[
] k+ RYBU

T ]	] TBR[E RR
�]�] WBX

�������������������

g&�])] � q]�]y
R ]	] VVBX

] k+ TBSR
] k+ TTBRSE RZ
Ü k]�] TBRZ

S S/˝] TTBRSE
RT
�]˙] SVBX
]	] UTBSV

T ] k+ TTBRW

U ^�]�] TBTT
] k+ TTBRR
R˝]` SBTE U
Sı]˝] TBZ

V �]` XBRY

W ] k+ TTBRSE RY
/ì] R[BTY
S g]+ Y

X �]`˝] SRBRW
] k+ TBS[

Y -] TVBS
�]`˝] RZBT
] k+ TTBRXE S[

Z �] TSBU

R[ ]	] VVBZ
^]� “] SBRX



�] k+˙] k	 �] RYBSYQRZBR[ RUSU
-ı]�]` ˙]]�] �]˘]]4]]D R SY ˙]�] 0
 k]
-ı]� k] 
]�]` -ı])]ˇ] œ] � ] 4+
]]
] + k]˝]] n+
- n]) 0�]
 k] ^( ) ˙]]˝]] n+E ˝] k] �]+ � k]�]�
˙]`˝]] ) k+]]D �]+ �]+™ �] k)]]D

SZ �]]) /
])]4�] � ] �])]�]] � k+]]E
r�]+ k]�]] k� � ]�] � )� k] � ] ˝])`� ] 
]+`
�]+™ n+Ds /
])]4�] k� �])]� k] k� �] k]] k]E
ä])] 
] k]˘] k]E � k] k) � ]�] � )� k] � ] ˝])`� ]

]+` �]+™ n+ �]] ˝ a]�+] k) ˝] n])O˝])` k� ]�]˝]
Ÿ+HG S

T[ 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
k4�]]�] � )˝]] n+E F/
])]4�] k� �])]� k] k�

�] k]] k]E � Ÿ] ˝ a]�]� œ] 
 k] + k)� � ] n( 
]�]]
0
] k� ˘]]�]˘]�]�] k� � a]˝]]^�]� � tÎ ]]D T

/
]^�]4 ˝ a]�] -ı]� k] 
]] k) � a] k) � ]�] � )�]]
! k]å & k] - n]) ı]�]"� ) �] n]" -]- k] ˝]]^�
˝ a]�+] k) � a] k) � ]�] ˝ a]�+] k) ^�]4 # k]� )
� ` �]˙]+ �]�]� ) ˝ a]� œ+ & k]�]` �] #+O
)] t4D TR ˝ a]�] -ı]� k] 
]�] -ı])]ˇ] œ] � k]
	 a]& 
 k] g&) � ) & k] U - n]) -ı]�]] ^&�] - n])
-ı]�]` 
] k]˘] �]&�] k]D V k+ /
])]4�] k�
�])]� k]E ˝ g] ��] œ] � k]� ]) � œ] -ı]�]` ˙]]�]
 t]�]]�]] ˘]]+˝]] n+HG W

TS 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F� a]� k] ^� 
]` k� �])� k] 
 k]
	 a]�]` �]+™ + k]˝]`E X /
]^�]4 ı]�]"� ) �] n]"
-]- k] - n]) ˙]`˝ k] )+ k]DGs Y

RZ r˝ g] /
])]4�] k� Ü]ˇ]]�] œ] k� �]] k)
� œ] 4� �] k]� ]`˝] ]]�]] S - n])

� +�]]E
F˝ k])` �] t] � k]) œ] k� �]`˘] )+� k]�]]�]`

4� � k])�]` ˛]`I
�]+ ˝]]� ˝]�]) ˙]�]]�] � k]) œ] k� �]`˘]

� k]"˝]` - n]) -ı]� k] �]˘˘] œ] � k]
ı]]�]˝]` ˛]`D

T 0
]� k] -ı]� k] 4� �]˘˘ k] � k] �]å]
^� �]] - n]) �]+ ˝]]� ˝]�]) ˙]�]]�]
� k]) �]�]]D Z

0
]� k] ^�]� ]) � k] ( ]å 	]]�]] 
]`	]]E
o/
]]�] œ] ˝]� � k] 	]] ^�]�]]D

U )]� �" œ] � k] 0
] k� �]] k) � œ] 
 a]�]] - n])
0
 k] ] \$ k% � œ] t( 
]]�]]E

� k] �] k� �] $]�]� ) 0
 k] ^�]Ò]
� k] ]4D R

V � k])�]` 0
]� ] o/˝]ä]]) � )˝]` )+`E
-]^	])� ]) 0
]� k] k&	]] ^� 0
] k�
�] n]"� k] � ` � k] “/ 0��]`& �]+™D

˝]�] 0
]� k] -ı]� k] �]˘˘] œ] � œ] 
 k] 4�
- n]) � k] �]å] ^� �]]E 0
 k] ˝]]� ˝]O
�]) ˙]�]]�] � k]) �]�]]� ) � k]˙]]D

W �]+ �]` g&
] k) � k]) œ] k� �]`˘] � g]�]� k]
�]]] - n]) 4� ˝]]� ˝]�]) ˙]�]]�]
� k]) �]�] ]�]]D

0
]� k] ^�]� ]) � k] ( ]å 	]]�]] 
]`	]]E
o/
]]�] œ] ˝]� � k] 	]] ^�]�]]D S

X �]+ &� k] ı] t]�] 0�]� ` ^� � k]� o]&
�]`�]]) œ] � œ] ]�]]E 0�] k� �]+) œ] � k]
˝]+
]O�]+
] � ) ^&�]]E

0˙] kå k&�] � œ] ˘]]) œ] ˝])( 0
]� `
&+]å  gt]˙]� k] �]]`D T

Y -]
]Oı]]
] k� )]� �" œ] � k] -]� ) 0
]
ı]) ˙]]�] $]�]]E

0
 k] ] \$ k% � œ] t( 
]]� ) ı]� å ^�]�]]D
Z 0�+ œ]� k] �] k� �] $]�]� ) 0
 k] •ı]˙] k)

� œ] � o]& � ) ^&�]]E � k] 0
 k] � n]^�]�] k]�]
k� )]˙]] k� ı]]
] � k] ]4D

�]+ t] 0�+ œ]� k] 0
 k] n� & � )
^&�]] ˝]]^� 0
]� ] ])˙]�] ^( )
� �]` /
])]4�] k� ı]+]å œ] ı])

 a]�]]�]` �] k&D

R[ ˝ k])` �] t] 0
] o- g]) � ` � k]�] ˙ n]
]`
˛]` U ˙] k] ˝ k] k) 	 g]�] � œ] n+E� ˙] k] ı]]�]`
k� ı]]
] �]]]�]` ]�]` ˛]`D

RZBR[ � ]] 	]]]&E r˝ k] k) o-� g]) œ] k� 
]]�] � œ]
4� 
 k]�] ˙ n]�]` ˛]`Ds

-ˇ�]y RY
R ]	] VVBX

R˝]` UBRW

S 0˝] RYBSV
�]˙] RUVBRX
]	] U[BRU

T -] TUBRR
) k]�] SBW

U �]˙] TUBRU
]	] RBRW

V �]˙] VRBR[
^]� “] TSBTZ
] k+ RRBRZ
/( UBSTE SU

W �] T[BRV
�]`˝] YBTW
Ü k]�] RTBUW

X ^]� “] SZBRR
^�]�] TBTT
] k+ TTBRR
� g]� RVBR[
Sı]˝] TBZ

Y �] T[BRW

�������������������

-ˇ�]y RZ
Z S/˝] TWBR

�������������������

g&�])] � q]�]y
R S)] STBTROTU

S/˝] TWBU
^]� “] SSBRRE
RS

S ^]� “] SSBRX

T �]`˝] SYBRV

U �]˙] Y[BY
]	] VBX



RUSV �] k+˙] k	 �] RZBRRQS[BY
�])ı g]) ı]]�]` � ` �]˙]+ 
 k] �]+ ( �]� k]

�]]` - n]) $]^�]�] œ] 
 k] �]) ]�]`D
RR 0
]� ` $]^�]�] t]� /˝]�]` �]ä]� g]˝] + k]

]�]™ ^� � k] )]˙]]- œ] k� )]˙] o&$
�]�]� k] �]]�]� ˛]™D

�]+ �]æ˝]` ]�]`E g&
] k) ı k]å œ] 
 k] �]`
t1 ˘]` + k] ]�]`D

�]+ /˝]�]` t1 ˘]` + k] ]�]` - n])
$]^�]�] œ] - n]) ı]¢] œ] 
 k] /˝]�]` �])
]�]` ^� g&) 
 k] �]` �]ä])
-]˝]` ˛]`D

RS �]]) ı])� k]��]) � k] ˙]�]˙]�]]+" � œ]
-]� ) 0
 k] ˙]å 
 k] 0	]]å $]�]] R

- n]) ä]�]`�] ı]) ı]"� ^&�]]E
ı g])�] � ` +�]] � k] 0
] k� ( �] 
 a]	]]

^&4D
0
]� ` �]ä]� g]˝] $]^�]�] t] ˝] k]å &`

]�]™E � k] 
 g]	] ]�]™ S - n]) -]] � k]
0� œ+ �]
�] � ) ^&�]]D T

RT -�] 0
 k] �]`)]� k] � œ] �]]]�]] ]�]] n+
4� 
 g]	]`E ı�]]
]` ä]�]`�] � œ]D U

RU -]] 0
]� ` $]^�]�] œ]� 
 k] "+^�]�] œ]
- n]) ( �] œ] ˝]� n( �] ]�]` - n])
0� œ+ �]
�] � ) ^&�]]D

ı k]å ı]) 4� �]` �]ä]� g]˝] $]�]` �]+™
�]˘]`E )]˙] � )� k] k� ^�]4 4� �]`
)]˙] o&$ �]+™ )+]D V

�]+ 4� �] k]� ]`˝] n+ - n]) �]+ �] k]� O
]`˝] +` �]�]] ) k+]]DGs

S[ 
]]˝]� œ] 
]]�] k� ı] t]˘]� œ] �]+`� k] k�
&
]� œ] ^&�]E /
])]4�] k� a� !

� a]^	]�]] �]+ k]�]] � ` �])ä]` ˙]]�]� k] � k] k) ı]]
]
-]4 - n]) � k] k) 
]]�]� k] � n]# ]4D S ˝]�]
�]+ k]�]] � ] �]+ 
 o] k&�] � k] k) ı]]
] ı] at+˘]]B
T r o/
]]�] k� � k] k"E /
])]4�] k� � a]^	]O
�]]- œ] 
 k] � +�]]E F
]] k) ˙]+]�] � ] �]]^�]�

RZBRR � ]] r o$ k$Ds RZBRU � ]] r o$$ œ]Ds

�]+ k]�]] � +˝]] n+E r��]] ˝ a]�] � k])` �])ä]`
˙]]�]� k] -]4 + k]H 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] k4�]]�] � )˝]] n+E F� Ÿ] -ı]� k] ˙]`�]�]
� ` �]ı]˛] 	]]� ) � +˝]] gt+E � Ÿ] ˝ a]� œ+ ˙]�]]�]
�]+™ gt&]]DGsG R

U o/
]]�] k� � k] k"E ��]] ˝ g] 0�]� ] ��]]�]
� )� k]� k� ^�]4 ˝ n]�]]) n+H ��]] ˝ g] ˝ n]�]])
n+H 0� œ+ �]˝]] ^� 0�] k� ı a])	] œ] � k] n� 
 k]O
n� 
 k] ^�]�] n]� k] � ]�] ^� 4 ˛ k]D S V 0�]
 k]

� +�]]E F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E r^˙]
] ^&�] � Ÿ]� k] /
])]4�] � k]
˘ a]�]] ˛]]E T 0
]` ^&�] � Ÿ]� k] �]] g� �] k�
�])]� k] � ` 
 o]˝]]�] œ] 
 k] �]ı]˛] 	]]�]` ˛]` - n])
^�]Ò] k&�] � œ] 	 a]& � k] 0�] ı]) Ü]� " ^� �]]
˛]]D U + t]E � Ÿ]� k] �]ı]˛] 	]]� ) 0�]
 k] � +]
˛]]E F� Ÿ] ˝ a]�+])] ı])� k]��]) �]+ k]�]] gt+DG
W 0
] ^&�] � Ÿ]� k] �]ı]˛] 	]]� ) � +] ˛]]
^� � Ÿ] 0� œ+ ^�]Ò] 
 k] �]]+) ^�]� ]�] �]] t1 ]]
- n]) 4� k4
 k] k&�] � œ] � k] ˙]] t1 ]] ˙]+ t]
g&ˇ] - n]) �]+& � ` ˇ]])] t4 �]+˝]` Ÿ+D V

�]+ k&�] � Ÿ]� k] � ]( ` k&	]Oı])	]� ) � 0�] k�
^�]4 ˘ a]�]] ˛]]D �]+ a&^�]�]] � ] 
]�]
 k]

 ao]&)E 
]�]
 k] ^�])]�]] k&�]� ˛]]D X ^( )
� Ÿ]� k] 0�]
 k] � +]E F˝ a]�]� œ] 
 k] +) � k] “/ -ı]�]`
^�]�] n]�]` ˘]`ä œ] œ( � k& ˙] k] ˝ a]�+])` - t]	] œ]
k� 
]]�]� k] Ÿ+D ^�]Ò] � ` ^�]�] n]�]` � g])˝] œ]� 
 k]

	 a]& � k] g&^�]˝] �]˝] � ) k]D W � Ÿ] ˝ a]�+])] ı])O
� k]��]) �]+ k]�]] gt+DG X

Y �]]) 0�+ œ]� k] � a]�]
 k] �]]]�]˝] � `D � k]
� k])` �]]˝] �]]�]� k] k� ^�]4 +)^]ä] ˝ n]�]])
�]+™ ˛ k]D 0�+ œ]� k] -ı]� k] 
]]�]� k] 
 k] ^�]�] n]�]`

S[BU � ]] r0� œ+ n( �]�]] � a]�]]� k]Ds S[BW
� ]] r˙]]� g]�]` � ) k� Ds � ]] r�])˝]]˙]Ds
S[BX �/�]� ] /ì]]�]` 	]
& 	]]]& r�]�]s
k� ^�]4 /�˝ k]�]]�] + k]� k]�]]� k] 	]
& � k] � o]
 o]ˇ]

)�]˝]] n+ - n]) ]+ 
]˝]]� k] k� ^�]4 /�˝ k]�]]�]
+ k]˝]] n+ ^� ^� �]` ˘]`ä] � k] ^� ˝]�]` ^�]�] � `
˙]] )+` n+D

-ˇ�]y RZ
R ]	] VBV

] k+ RVBW

S S)] STBTU
S)] SUBW
S)] SVBVOX

T �] TSBSS
] k+ RVBU

U �] SYBUY
^]� “] RXBVE W
^]� “] VSBSX

V ] k+ RXBRWE RY

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y S[
R ]	] RBRSE RV

] k+ RUBT

S ] k+ RWBVR
] k+ SSBS
� g]� RRBUX

T �] XBW

U ^�]� “] UBTR
^�]� “] WBXE Y

V ^�]� “] TBY

W � n]�] RYBT
�] SZBRWE RX
]+ SUBRU

X � n]�] S[BX



�] k+˙] k	 �] S[BZOSS RUSW
˘]`ä œ] �]+™ œ( � ™E �] +` ^�]Ò] � ` ^�]�] n]�]`
� g])˝ œ] ! k]å™D R /
]^�]4 � Ÿ]� k] # ]�] ^�]�]] ^�
� Ÿ] ^�]Ò] � œ] 0�] ı]) -ı]� k] © k]ˇ] � ] ı�]]�]]
t0 k$� gt]]] - n]) 0�] ı]) -ı]�]]  a]

]] 0˝]])O

� ) +` &�] � gt]]]D Z �]]) ^( ) � Ÿ]� k]
-ı]� k] �]]�] � ` 	]]^˝]) k4
]] ^� �]] ^�
� k] ^˙]�] ˙]]^˝]�] œ] k� �]`˘] )+˝ k] ˛ k]E 0�] k�

]]�]� k] � k] k) �]]�] � ] -ı]�]]�] �] + k] S

��] œ]^� ˙]�] � Ÿ] 0� œ+ � ^�]Ò] 
 k] �]]+) � k]
-]�]] ˝] k] � Ÿ]� k] g&
])` ˙]]^˝]�] œ] k� k&	]˝ k]
0�]� ı]) 	 a]& � k] Ü]� " ^� �]] ˛]]D T

R[ /
] ˝])+ � Ÿ] 0� œ+ ^�]Ò] 
 k] �]]+) � k]
-]�]] - n]) �]`)]� k] � œ] � k] ]�]]D U

RR /
] k� �]]&E � Ÿ]� k] 0� œ+ -ı]�]`
^�]^ˇ]�] t] &™ - n]) -ı]� k] ��]]�]O^
]Ã o]˝]
�]˝]]4 V ˝]]^� ˙] k] � k] “/ 0�] ı]) ˘]� k] �]+
•ä]&] ) k+D W RS � Ÿ]� k] 0�] k� ^�]4 -ı]� k]

]�˝] �]` #+)]4 X ˙] k] 0�] k� - n]) � k] k) �]`˘]
4� ^�]�]]�]` + k]˝ k] Y ˝]]^� � k] ˙]]� œ] ^� � a]�]
�]+ k]�]] � k] 0� œ+ ı]^�]¾] #+)]�]] n+D

RT �]]) /
])]4�] k� �])]� k] k� �] k]] œ]
� k] �]`)]� k] � œ] � a]�]
 k] �]]]�]˝] � `D Z � k] � k])`
^�]^ˇ]�] œ] ı]) �]+™ ˘]� k] - n]) 0�+ œ]� k] � k] k)
��]]�]O^
]Ã o]˝] œ] � k] a#� )] ^&�]]E ^˙]�]� ]
ı]]�]�] � )� k] ı]) +` o/
]]�] •ä]&] ) k+]]D
0�+ œ]� k] � k] k) 
]�˝] œ] � k] ı g])` ˝])+ -ı]^�]¾]
� ) ^&�]]D /
]^�]4 � Ÿ]� k] # ]�] ^�]�]] ^� � Ÿ]
�]`)]� k] � œ] 0�] ı]) -ı]� k] © k]ˇ] � ] ı�]]�]]
t0 k$�]� ) 0� œ+ ^�]"] gt&]]D R[ RU �]])

^( ) � Ÿ]� k] -ı]� k] �]]�] � ` 	]]^˝]) a� !
k4
]] ^� �]] ^� 0�] ˙]]^˝]�] œ] k� 
]]�]� k]

� k] k) �]]�] � ] -ı]�]]�] �] + k] ^˙]�] k� k&	]˝ k]
� Ÿ] 0� œ+ � ^�]Ò] 
 k] �]]+) � k] -]�]] ˛]]D RR

RV � Ÿ]� k] �]`)]� k] � œ] �]ı]˛] 	]]� ) 0�]
 k] �]+
�]` � +] ˛]] ^� � Ÿ] 0� œ+ 0
] k&�] � œ] �]+™
� k] ˙]] t1 ]] ˙] k] � Ÿ]� k] 0� œ+ ^&�]] ˛]]E RS ˙]+ t]

S[BZE RUE SS � ]]�]` /�])]4�] � k]D S[BZ
� ]]�]` /�])]4�]D

g&ˇ] - n]) �]+& � ` ˇ]])] t4 �]+˝]` Ÿ+ R - n])
˙] k] a&^�]�]] � ] 
]�]
 k] 
 ao]&)E 
]�]
 k] ^�])]�]]
k&�]� n+D RW � Ÿ]� k] k4
]] /
]^�]4 � +]

��] œ]^� 0�+ œ]� k] � k] k) ��]]�]O^
]Ã o]˝] œ] � k]
a#� )] ^&�]] ˛]]E � k] � k])` ^�]^ˇ]�] œ] ı]) �]+™

˘]� k] - n]) � k] k) 
]�˝] -ı]^�]¾] � ) ^&4
��] œ]^� 0�]� ] ^&�] -ı]�]` ^�]�] n]�]` � g])˝] œ]
ı]) �]] ]�]] ˛]]D S

RX �]]) ^( ) � Ÿ]� k]� 0�] ı]) ˝])
]
	]]�]] - n]) 0� œ+ �]]�] �]+™ ^� �]]D
� Ÿ]� k] �]`)]� k] � œ] 0� œ+ �]+™ ^�]"]�]]D
RY � Ÿ]� k] �]`)]� k] � œ] 0�] k� � k]" œ] T 
 k] � +]E
F˝ a]�] -ı]� k] ı a])	] œ] k� 0
 g]�] œ] ı]) �]˝]
˘]�]�]]E U 0�] k� ��]]�]O^
]Ã o]˝] œ] � k] �]˝]
�]]�]�]]E �] +` 0�]� ` ^�]�] n]�]` � g])˝] œ] 
 k] 	 a]&
� k] g&^�]˝] � )�]]D RZ � Ÿ] ˝ a]�+])] ı])O
� k]��]) �]+ k]�]] gt+D ˝ a]�] � k])` ^�]^ˇ]�] œ] ı])
˘]�]�]]E � k] k) ��]]�]O^
]Ã o]˝] �]]�]�]] - n])
0�] k� � a]˝]]^�]� � ]�] � )�]]D V S[ ˝ a]�]
� k] k) 
]�˝] œ] � k] ı]^�]¾] �]]�]�]] W - n]) � k] 
]�˝]
� k] k) - n]) ˝ a]�+] k) �]`˘] 4� ^�]�]]�]` #+O
œ) k] ˝]]^� ˝ a]�] ˙]]�] �] k] ^� � Ÿ] ˝ a]�+])] ı])O

� k]��]) �]+ k]�]] gt+DG X

SR �]]) 0�] k� � k] k" � a]�]
 k] �]]]�]˝]
� )� k] �] k]D Y � k] � k])` ^�]^ˇ]�] œ] ı]) �]+™ ˘]� k]
- n]) 0�+ œ]� k] � k] k) ��]]�]O^
]Ã o]˝] �]+™ �]]� k]E
^˙]�]� ] ı]]�]�] � )� k] ı]) +` o/
]]�] •ä]&]
) k+]]D 0�+ œ]� k] � k] k) 
]�˝] œ] � k] -ı]^�]¾] � )
^&�]]D ˝]�] � Ÿ]� k] # ]�] ^�]�]] ^� � Ÿ] �]`)]� k]
� œ] 0�] ı]) -ı]� k] © k]ˇ] � ] ı�]]�]] t0 k$O
� gt]]] - n]) 0�] ı]) -ı]�]]  a]

]] 0˝]])� )
+` &�] � gt]]]D Z SS �]]) � Ÿ]� k] k4
]] �]+™
^� �]]E R[ -ı]� k] �]]�] � ` 	]]^˝]) 	 a]& � k]
) k]� ^�]�]] RR ˝]]^� 0�] ˙]]^˝]�] œ] k� 
]]�]� k]
� k] k) �]]�] � ] -ı]�]]�] �] + k] ^˙]�] k� k&	]˝ k]
� Ÿ] 0� œ+ � ^�]Ò] 
 k] �]]+) � k] -]�]] ˛]]D

S[BRV � ]] r�])˝]]˙]Ds S[BRX �	]]yE
r� k])` - t]�] � k]Ds

-ˇ�]y S[
R ^�]� “] TSBU

S ^�] RUBRTORW
�] ZBSXE SY
R	]�] RSBSS

T ^�]� “] TSBRRE
RS
]+ SBZE R[
]+ ZBTE Z
R	]�] UBXE Y

U ^�]� “] RTBRXE
RY
^�]� “] RVBSS

V �] UBY

W �] YBT
�] T[BRW

X ^�]� “] S[BYOR[
� n]�] STBTE SU
� n]�] SVBUE RR

Y ^�]� “] TRBRT
^�]� “] TVBS

Z ^�]� “] TSBY
^�] RUBSSE ST

R[ ^�] RUBRRE RS

RR ]+ XBZ
] k+ TWBSS

RS ^�] RUBT[
�]˙] ZVBRR
�]˙] R[WBSWE
SX

�������������������

g&�])] � q]�]y
R ^�] RTBSWE SX

S ^�]� “] TSBRE U
^�] SVBRE S
Ü k]�] XBUS

T ^�] RUBTT

U �]˙] XYBY

V �] UBR

W ^]� “] RXBSS

X ^�]� “] TRBRT

Y ^�] SVBR
�] ZBST

Z ]	] WTBR[

R[ �]˙] XYBTY

RR �]˙] SVBRR
�]˙] XZBZ
^]� “] RUBX
&]�] ZBRZ



RUSX �] k+˙] k	 �] S[BSTOTW
ST ^( ) � Ÿ]� k] �]`)]� k] � œ] �]ı]˛] 	]]� )
0�]
 k] � +] ^� � Ÿ] 0� œ+ g&
] k) )]� �" œ] � œ]
^˝]˝])O^�]˝]) � ) gt&]] - n]) g&
] k) k&�] œ]
� œ] ^�]	])] gt&]] R SU ��] œ]^� 0�+ œ]� k] � k] k)
��]]�]O^
]Ã o]˝] œ] � ] ı]]�]�] �]+™ ^� �]]E
� k])` ^�]^ˇ]�] t] a#� )] &™E S � k] k) 
]�˝] -O
ı]^�]¾] � ) ^&4 - n]) � k] -ı]� k] ı a])	] œ]
� ` ^�]�] n]�]` � g])˝] œ] k� ı]` k! ˘]�]˝ k] ) k+D� T

SV � Ÿ]� k] 0� œ+ k4
 k] ^�]�]�] œ] � k] �]]�]� k] ^&�]]
˙] k] -˘ k! �]+™ ˛ k] - n]) k4
 k] ��]]�]O^
]Ã o]˝] œ]
� ] ı]]�]�] � )� k] ^&�]] ^˙]�]
 k] 0� œ+ •ä]&]`
�]+™ ^�]�]˝]`D U SW ˙]�] � k] -ı]� k] +)
ı]+�] n] k# �]˘˘ k] � k] -]] � œ] + k]�] � ) k&˝ k] V

˝] k] � Ÿ]� k] 0� œ+ -ı]� k] +` �]^�]&]�] œ] 
 k] g&^�]˝]
+ k]� k] ^&�]] ˝]]^� 0� œ+ �]]�] � tÎ - n]) � k]
˙]]�] ˙]] t4 ^� � Ÿ] �]+ k]�]] gt+DsG

SX /
]^�]4 o/
]]�] k� � k] k"E /
])]4�]
k� �])]� k] k� �] k]] œ] 
 k] � +�]]E F
]] k) ˙]+]�]

� ] �]]^�]� �]+ k]�]] � +˝]] n+E r˝ a]�+] k)
ı a])	] œ] � k] �]` /
]` ˝])+ � k] k) 
]]˛] ^�]��]]
]O
�]]˝] � ) k� � k] k) �]]�] � ` •�]&] � ` ˛]`D
SY � Ÿ] 0� œ+ 0
] k&�] � œ] � k] -]�]] ˛]] ^˙]
 k]
k&� k] k� �]] k) � œ] � Ÿ]� k] �]ı]˛] 	]]�]` ˛]`D W ˙]�]

0�+ œ]� k] �]+ t] t1 ˘]`O t1 ˘]` ı]+]^å�] t] - n])
+ k)O�] k) ı k]å k&	 k] X ˝] k] �]+ t] �]^�]&]�] - n])
� œ]" ˘]æ]� ) � a]� k] © k]ˇ] ^&�]]�]]D � k] 0�]
˙]]+ œ] ı]) -ı]� k] 
 a] o]^ˇ]˝] �]^�]&]�] ˘]æ]˝ k]
- n]) -ı]�]] -� “] t0 k$�]˝ k] ˛ k]D SZ ˝]�]
� Ÿ]� k] 0�]
 k] ı g]!]E F˝ a]�] /
] t1 ˘]` ˙]]+ ı])
��] œ] ˙]] ) k+ + k]H L�]+ ˙]]+ -]˙] ˝]�
t1 ˘]` ˙]]+ � +�]]˝]` n+DMGsG Y

T[ -�] ˝ g] /
])]4�] k� �])]� k] k�
�] k]] œ] 
 k] � +�]]E F
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E r˝ a]�] �]` ��] œ] -ı]� k]
ı a])	] œ] � ` ˝])+ ^�]�] n]�]` � g])˝] œ] k� ı]` k!

S[BSU �	]]yE r� g])˝] œ] ı]) 0�]� ` - t]� œ]
�]�]` ˛]™Ds

˙]]� ) � k] k) 
]]˛] ^�]��]]
]�]]˝]� � )˝ k]
+ k] - n]) 	 a]& � k] g&^�]˝] � )˝ k] + k]H R

TR -]˙] k� ^&�] ˝]� ˝ a]�] -ı]� k] � k]" œ] � k]
-]] � œ] + k]�] � ) k� 0� œ+ -ı]�]` ^�]�] n]�]`
� g])˝] œ] k� ^�]4 -—ı]˝] � )˝ k] + k] - n]) -ı]� k]
�]^�]&]�] œ] 
 k] 	 a]& � k] g&^�]˝] � )˝ k] + k]D S

/
])]4�] k� �])]� k] k� �] k]] k]E ˝ a]�] k4
 k]O k4
 k]
� ]�] � )˝ k] a+4 �]` �]+ 0��]`& � )˝ k] + k]
^� � Ÿ] ˝ a]�+] k) ı g]!� k] ı]) ˙]�]]�] gt&]]HsG T


]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]]
n+E F� Ÿ] -ı]� k] ˙]`�]�] � ` �]ı]˛] 	]]� )

� +˝]] gt+E � Ÿ] ˝ a]� œ+ ˙]�]]�] �]+™ gt&]]D U

TS ˝ a]�] �]�]O+`O�]�] � +˝ k] + k]E r˘]�] k] +�]
g&
] k) )]� �" œ] � ` ˝])+ �]�] ˙]] t4E 0�]

˙]]^˝]�] œ] k� �] k]] œ] � ` ˝])+ ˙] k] �]� å`
- n]) ı]˝˛]) k� k&�]˝]]- œ] � k] ı g]˙]˝ k]
Ÿ+Ds� V �]]) ˝ a]�+])` �]+ /˘!] � �]` ı g])`

�]+™ + k]]`DGs
TT r
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]

k4�]]�] � )˝]] n+E F� Ÿ] -ı]� k] ˙]`�]�] � `
�]ı]˛] 	]]� ) � +˝]] gt+E � Ÿ] 4� )]˙]] k�
�]]˝ k] ˝ a]�] ı]) )]˙] � tÎ ]] - n]) -ı]�]]
�]_�˝]�]]�]` +]˛] �]æ]� ) ˝ a]� œ+ 
]ä]] gt&]]
- n]) -ı]� k] © k]ˇ] � ] ı�]]�]] ˝ a]�] ı])
t0 k$�] gt&]]D W TU � Ÿ] -ı]�]] �]_�˝]�]]�]`

+]˛] �]æ]� ) - n]) -ı]� k] © k]ˇ] � ] ı�]]�]]
t0 k$�]� ) ˝ a]� œ+ g&
] k) k&�] œ] � œ] 
 k] �]]+)

^�]� ]�] �]] t1 ]] - n]) ˝ a]� œ+ 0�] k&�] œ] 
 k]
/� ¹] � tÎ ]] ˙]+ t] ˝ a]� œ+ ^˝]˝])O^�]˝]) � )
^&�]] ]�]] n+D X TV � Ÿ] ˝ a]� œ+ g&
] k) k&�] œ]
k� �]`)]� k] � œ] � k] ˙]] t1 ]] - n]) �]+ t] -]�]� k]O


]]�]� k] ˝ a]�]
 k] � a]� &�]] �] tó$]]DG Y

TW 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F˙ n]
 k] ^�]Ò] k� �]`)]� k] � œ]
� Ÿ]� k] ˝ a]�+] k) ı a])	] œ] 
 k] � a]� &�]] �]å] ˛]]E
0
]` ˝])+ � Ÿ] ˝ a]�]
 k] �]` � a]� &�]] �] tó$]]D

S[BT[ � ]] r˙]]� ) � k]	]]- œ] ˙ n]�]` 
]&O
˘]�]�]`Ds S[BTS � ]] r� ` � k]�]] � )˝ k] Ÿ+Ds

-ˇ�]y S[
R � n]�] SWBTT

�]˙] R[WBSWE
SX

S � n]�] SWBRVE RW

T ^]� “] SBX

U �]˙] YRBRS

V � n]�] RYBSR
^]� “] XBTR

W ]+ STBV

X �] RSBS

Y ] k+ RWBSUE SV

�������������������

g&�])] � q]�]y
R �]] SBRZ

S/˝] SRBRT
^]� “] RTBSWE
SX

S �] RYBR[E RS
�]˙] R[WB
TWOTY
^]� “] XBTR

T ]	] RBRV

U ˙]� XBRT

V ^]� “] UUBRX

W ^]� “] SRBV
] k+ YBRY

X ]	] SXBRT
] k+ TUBRW

Y ^]� “] SBZ



�] k+˙] k	 �] S[BTXQSRBS RUSY
TX � Ÿ] ˝ a]� œ+ ˘])�]] k+ � ` �]]# ` k� �]`˘ k]

 k]  a]ä])� k] ı]) �]˙]� g]) � tÎ ]] R - n]) ˝ a]� œ+
� )]) k� � o]ˇ]�] � œ] �] t]ˇ gt]]]D TY �]]) � Ÿ]
˝ a]�+] k) �]`˘] 
 k] 0�] �] k]] œ] � k] -�]] � )
gt&]] ˙] k] �]]]` Ÿ+ - n]) � k] k) ^	]�]]( -ı]O

)]ˇ] � )˝ k] Ÿ+D S � Ÿ] 0� œ+ 0
] k&�] 
 k]
^�]� ]�] �]] t1 ]] ˙]+ t] � k] ı]) k&
]` �]�]� )
)+˝ k] Ÿ+E �]]) � k] /
])]4�] k&�] � œ] � &�]
�]+™ )	] 
] œ�  k]D T - n]) ˝ a]� œ+ ˙]]�]�]] + k]]]
^� � Ÿ] �]+ k]�]] gt+DG

TZ /
])]4�] k� �])]� k] k� �] k]] k]E 
]] k)
˙]+]�] � ] �]]^�]� �]+ k]�]] ˝ a]�]
 k] � +˝]]
n+E F˝ a]�]� œ] 
 k] +) � k] “/ ˙]]4 - n]) -ı]�]`

^�]�] n]�]` � g])˝] œ] � ` 
 k]�]] � k)D U � k]^� �]
�]]& � œ] -]) ˝ a]�] � k])` �]+™ 
 a]�] k] k] ˝] k] ˝ a]� œ+
/
]� ] o-˙]]�] � a]]˝]�]] + k]]]D ˝ a]�] -ı]� k]
�]^�]&]�] œ] - n]) -ı]�]` ^�]�] n]�]` � g])˝] œ] 
 k]
^( ) � �]` � k] k) ı]^�]¾] �]]�] � ] -ı]�]]�]
�]+™ � ) ı]]- k] k]DG V

U[ 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F� k] k) ı]^�]¾] ı]+]å ı])E + t]E /
]O
)]4�] k� 4� t1 ˘ k] ı]+]å W ı]) /
]O
)]4�] � ] ı g])] �])]�]] � k])` 
 k]�]] � k)]]D X

�]+ t] � Ÿ] ˝ a]�]
 k] 	 a]�] + k] t1 ]] - n]) ˝ a]�]
 k]
� œ]" - n]) ı]+� k] ( �] œ] � ] ˘]æ]�]] ^�]�]]
� tÎ ]]E � Ÿ] ˝ a]�]
 k] � k] 
]�] ı]^�]¾] ˘]`ä œ]
^�]�]] � tÎ ]]D Y UR ˙]�] � Ÿ] ˝ a]� œ+ g&
] k)
k&�] œ] 
 k] ^�]� ]�] �]] t1 ]] - n]) ^˙]�] k&�] œ]

� œ] ˝ a]�] ^˝]˝])O^�]˝]) ^� 4 ]4 + k] �]+ t]

 k] /� ¹] � tÎ ]]E Z ˝] k] � Ÿ] ˝ a]�+] k) �]^�]O
&]�] œ] � ` 	 a]�]� g] 
 k] 	 a]�] + k] t1 ]] - n]) g&
] k)
)]� �" œ] k� 
]]�]� k] � Ÿ] ˝ a]�+] k) �]`˘] -ı]�]`
ı]^�]¾]˝]] ^&	]] t1 ]]DG R[

US F˙]�] � Ÿ] ˝ a]� œ+ /
])]4�] k&�] �]]ı]
]
� k] -] t1 ]]E RR ^˙]
 k] k&� k] k� �]] k) � œ]
� Ÿ]� k] ˝ a]�+] k) ı a])	] œ] 
 k] �]ı]˛] 	]]�]` ˛]`E
˝] k] ˝ a]� œ+ ˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]]
gt+D RS UT �]+ t] ˙]�] ˝ a]�] �]]& � ) k] k]

^� ˝ a]�]� k] -ı]� k] ˘]]�]˘]�]�] - n]) -ı]� k]
� ]�] œ] 
 k] n� 
 k] 	 a]& � k] g&^�]˝] � ) ^�]�]]
˛]]E R ˝] k] ˝ a]� œ+ 	 a]& 
 k]� ^�]�] + k] ˙]]4]`D S

UU /
])]4�] k� �])]� k] k� �] k]] k]E � Ÿ]
˝ a]�+] k) � a] k) ˘]]�]˘]�]�] �]] í]�" � ]�] œ] k�
� a]˝]]^�]� ˝ a]�+] k) 
]]˛] 
]� g]� �]+™ � tÎ ]]
�]_�� -ı]� k] �]]�] � ` 	]]^˝]) ˝ a]�+] k) ^�]4
� &�] 0# ] t1 ]]E ˝]�] ˝ a]� œ+ ˙]]�]�]] + k]]]
^� � Ÿ] �]+ k]�]] gt+DG T 
]] k) ˙]+]�] k� �]]^�]�
�]+ k]�]] � ] �]+ k4�]]�] n+Ds

UV �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k] � +]E
UW r o/
]]�] k� � k] k"E -�] ˝ g] &^�]�] k�
�]]] � ` ˝])( � at]+ � ) - n]) &^�]�] � `
˝])( k4�]]�] � ) - n]) &^�]�] k� ˙ o]]�]
� k] �]^�]��]�]]�]` 
 a]�]]D UX &^�]�] k�
˙ o]]�] 
 k] � +�]]E F�]+ k]�]] � ] 
 o] k&�] 
 a]�]D

]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E
r� Ÿ] ˝ k] k) �]`˘] -]] � ` k4
]` •˘]]])` �]åO
� ]� k] ˙]] )+] gt+ U ˙] k] ˝ k] k) +) ı k]å � k] ˙]�]]O
� ) )]	] � ) k&]`E ^( ) ˘]] k+ �]+ +)]O
�])] + k] �]] 
 g]	]]D �]+ -]] �]+™ � a]� k]]` V

- n]) 0
]� ` �]˙]+ 
 k] &^�]�] 
 k] � k]� )
0¢]) ˝]� +) ^� 
]` � ] ˘ k]+)] � a]�]
]
˙]]4]]D UY ˝]�] 
]�] �] k]] ˙]]�] ˙]] t4 k]
^� � a]�] �]+ k]�]] � k] �]+ -]] �]]]�]` n+E
/
]^�]4 �]+ -]] � a]�]]�]` �]+™ ˙]]

]� ˝]`DsGs W

UZ ^( ) � Ÿ]� k] � +]E r+]�]E 
]] k) ˙]+]�]
k� �]]^�]� �]+ k]�]]I ä])] k&	]E � k] �] k]] � k] k)

�]] k) � œ] � +˝ k] Ÿ+E F�]+ -]&�]` ˝] k] ı] k+^�]�] t]
� a]�]] )+] n+DGs�

SR �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k]

� +]E S r o/
]]�] k� � k] k"E �]Î �]� k]�] � `
˝])( � at]+ � )�]] - n]) 0�] ı]^�]¾] ˙]]+ œ]

S[BUT �	]]yE r-ı]�]` � g])˝] � k]Ds S[BUZ
� ]] r� +]�]˝ œ] � +˝]] n+Ds

-ˇ�]y S[
R � n]�] SXBTS

] k+ TUBRX

S ] k+ TUBS[E SR

T ] k+ RTBZ

U �]] R[BRU
�]˙] YRBRS

V ]	] RBRT
] k+ STBTZ

W ]	] SBSE T
]	] WWBS[

X ]	] VWBX
˙]� YBSS

Y �]�]] TBU

Z ]	] RRBRR
^]� “] STBT

R[ ]	] VBRW
] k+ TYBST

RR ] k+ RRBRX

RS ] k+ TWBST

�������������������

g&�])] � q]�]y
R � n]�] SWBU[

] k+ WBZ
] k+ RWBWR

S ^]� “] TRBRY

T �]˙] XZBZ
] k+ TWBSSE ST

U �] TSBSS
^]� “] SRBRU

V ]	] WWBSU

W S/˝] XBS[
^�]�] SBRX



RUSZ �] k+˙] k	 �] SRBTORX
k� ^	]�]]( 
 o] k&�] 
 a]�]]�]] - n]) /
])]4�]
k&�] k� ^	]�]]( �]^�]��]�]]�]` � )�]]D

T /
])]4�] k&�] 
 k] � +�]]E F�]+ k]�]]
� +˝]] n+E r k&	]E � Ÿ] ˝ k] k) ^	]�]]( gt+D � Ÿ]
��]]�] 
 k] -ı]�]` ˝]�]�]]) 	]™˘ gt]]] R - n])
˝ k] k) �]+ t] )+� k]�]]� k] +) ^� 
]` � k] � ]"
$]� gt]]]E ^( ) ˘]] k+ �]+ � k]� + k] �]] a&�"D
U � Ÿ] ˝ k] k) 
]�]` �] k]] œ] � k]E � k]� - n]) a&�"

]�]� k] � ]" $]� gt]]]E /
]^�]4 � Ÿ] ��]]�] 
 k]
˝]�]�]]) 	]™˘]� ) &^�]�] 
 k] � k]� ) 0¢])
˝]� 
]�] �] k]] œ] ı]) ˘]�]] t1 ]]D V ˝]�]

]�] �] k]] œ] � k] ˙]]�]�]] + k]]] ^� � a]�]
�]+ k]�]] � k] +` ��]]�] 
 k] ˝]�]�]]) 	]™˘]` n+D
�]+ �]]ı]
] ��]]�] � œ] �]+™ ˙]]4]`DsG S

W o/
]]�] k� � k] k"E ˝ g]� �] k]] œ] k� 
]]�]� k]
˛])O˛]) � t]ı] - n]) � )]+D + t]E 0�] k�

]]�]� k] � a])` ˝])+ � )]+D T X -]) � k]
˝ a]�]
 k] ı g] œ!E F˝ g] ��] œ] � )]+ )+] n+HG ˝] k]
� +�]]E F� a]� k] 4� � a])` 	]�]) ^�]�]` n+DG
�]+ 	]�]) �] k]] œ] � k] ä]Î ) ^�]� k]]` - n])
˝]�] $) k� �]] k) 
]�]� ] ^&�] � t]ı] 0 k# ]]E
0�] k� +]˛] %`� k] ı]å ˙]] t4 k]E ^+��]˝] g""
˙]]4]` - n]) +) ^� 
]` k� � a]"�] œ] 
 k]
ı]]�]` "ı]� � k] �] k]]]D� U 
]] k) ˙]+]�] � ]
�]]^�]� �]+ k]�]] k4�]]�] � )˝]] n+E F k&	]I
�]+ ä]Î ) + k]]]E ä]Î )IGs

Y �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k] � +]E
Z r o/
]]�] k� � k] k"E ˝ g] �]+ �]^�]��]�]]�]`
� )�]]E F�]+ k]�]] � +˝]] n+E r�] k]] œ] 
 k]
� +�]]E F k&	] k]E 4� ˝]�]�]])I 4� ˝]�]O
�]]) V ˝ k]ä] � ` ]�]` n+E 	 g]�] ˘]�]� ]�]` ]�]`
n+D R[ �]`åO� `O�]`å � ] �]]�] � )� k]
k� ^�]4 0
 k] ˝ k]ä] ^� �]] ]�]] n+E ^�]˙]�]`

� ` ˝])+ � Ÿ]ˇ]� k] k� ^�]4 0
 k] ˘]�]� ]�]]
]�]] n+DGsGs

SRBW �	]]yE r˝ k])` � �])Ds SRBX � ]]�]`
$) k� �]] k) ı k]	]]
] ^�]� �] ˙]]4�]]D

r��]] +� œ] ˙]��] �]+™ �]�]]�]] ˘]]^+4Hs
rF��]] �]+ � � k] k) � k] k" k� )]˙] o&$ � k]

a#� )] k&]`E R ˙ n]
 k] �]+ +) ı k]å � k] a#� )]
k&˝]` n+H
RR �]+ /
]^�]4 &` ]�]` n+ ^� �]+

˘]�]� ]�]` ˙]]4 - n]) +]˛] � œ] �]` ˙]]4D �]+
˝]�]�]]) ˝ k]ä] � ` ]�]` n+ - n]) ˘]�]� ]�]`
]�]` n+ ˝]]^� /
 k] ˙]��]]& k� +]˛] � œ] ^&�]]
˙]]4D S

RS o/
]]�] k� � k] k"E ä] k]) 
 k] ^˘]��]]E
^�]�]	]O^�]�]	]� ) ) k] T ��] œ]^� � k] k) �] k]] œ]
ı]) ˝]�]�]]) ˘]�]� k] +` �]]�]` n+D �]+ /
]O
)]4�] k� 
]�]` Ü]ˇ]]�] œ] � k] �]]) $]� k]]`D U

� k] � k] k) �] k]] œ] k� 
]]˛]O
]]˛] ˝]�]�]]) � ]
� n]) + k] ˙]] t4 k]D /
]^�]4 a&	] k� �]] k)
-ı]�]` ˙] t]�] ı]`"D RT ��] œ]^� ˙] t]˘] � `
]�]` n+ V - n]) -]) ˝]�]�]]) )]˙] o&$ � k]
a#� )] k& ˝] k] ��]] + k]]]H �]+ � +� k]�]]
k� ^�]4 ^�]" ˙]]4]]DG W 
]] k) ˙]+]�] k�

�]]^�]� �]+ k]�]] � ] �]+ k4�]]�] n+D
RU o/
]]�] k� � k] k"E ˝ g] �]^�]��]�]]�]`

� )E ˝]]�]` �]˙]] - n]) ˝]`�] �]]) F˝]�]�]])IG
� +D �]+ �]]˝] � )� k]�]]�]` ˝]�]�]]) n+ ˙] k]
˘]]) œ] ˝])( � t]$)] )+` n+D �]+ �]`åO� `O
�]`å � k] �]]) $]� k]]`D X RV �] k]] œ] � ]
^&�] $) k� �]] k) � t]ı] 0 k# ]] Y - n]) �] a+˝]O

 k] �] k]] �]+) k� ( ]"� œ] k� ı]]
] ^])
ı] œå k]D � Ÿ] ˝]�]�]]) 
 k] �] k]] œ] � k] �]]�]
� ) gt&]]D + t]E �]+ ˝]�]�]]) ^�]˙]�]` � `
˝])+ ˘]�]� )+` n+ - n]) �]]�] � )� k] k�
^�]4 ˘]�]� ]�]` ]�]` n+I RW &]�]™ ˝])(
˝ k]ä]` 
 k] � ]"I -�] �]]�]™ ˝])( � g]�]I ˝ a]� k]
˙]+ t] ˙]]� k] � ] a+��] ^&�]] ˙]]4 �]+ t] ˙]]I
RX � Ÿ] �]` ˝]]�]` �]˙]] t1 ]] - n]) -ı]�]]
 a]

]] ı g])` ˝])+ 0˝]] tÎ ]]D Z � a]�] �]+ k]�]]
� k] �]+ �]]˝] � +` n+Ds

SRBR[ � ]]�]` ]+ k]�]] � ` ˝]�]�]])D SRBRT
� ]] r)]˙] o&$Ds

-ˇ�]y SR
R � n]�] SWBTT

S ^]� “] STBS[

T ]	] SSBU
^]� “] UBRZ
] k+ ZBY

U ] k+ XBRVORX

V ]	] WWBRW
^]� “] RSBRS
-]�] ZBU

�������������������

g&�])] � q]�]y
R 0˝] UZBR[

S	]�] XBRSE RU

S ^]� “] SVBZ
^]� “] VRBS[

T ] k+ ZBY
�]` RBY

U ] k+ RZBR

V ^]� “] WBSX

W S)] SVBX
] k+ RZBRU
] k+ SRBSW

X S)] SVBRE S

Y ] k+ SRBX

Z ]	] RBSU
] k+ VBRT
] k+ RWBUS



�] k+˙] k	 �] SRBRYOTR RUT[
RY �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )

� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k] � +]E
RZ r o/
]]�] k� � k] k"E � n]^�]�] k]�] � ] )]˙]]
-ı]�]` ˝]�]�]]) +]˛] � œ] ^�]4 -] )+] n+D
0
] k� ^�]4 & k] )]
˝ k] ˝]�] � )D & k]�] œ] )]
˝ k]
4� +` k&�] 
 k] � a]Î + œ] k]D ^˙]
] ˙]]+
� k] & k]�] œ] )]
˝ k] -�]] + k]� ) & k] �]+) œ]
� ` ˝])( ˙]] t4 k] �]+ t] 4� 
 o] k� ˝]O^˘]�+
�]]]�]] ˙]]4D S[ ˝ g] ^�]�]]�] �]]]� )
^&	]] ^� 0�]� œ] 
 k] � n]�]O
]] )]
˝]] � k]� k]
ı]) 0
]� ` ˝]�]�]]) -��] k]^�]�] œ] k� �]+)
)��]]+ ˙]]4]` R - n]) � n]�]O
]] )]
˝]] � k]� k]
ı]) �] g+&] k� ^� � k]� o]& �]+) �]Î �]� k]�]
˙]]4]`D S SR ˙]�] � n]^�]�] k]�] � ] )]˙]]
0
] & k])] k+ ı]) -]4]] ˝] k] �]+ t] Í � � )
�] a� �] ^�]˘]] k)]] ^� 0
 k] � n]�]O
]] )]
˝]]
� k]�]] ˘]]^+4D �]+ -ı]� k] ˝]`) ^+�]]4]]E
-ı]�]` � g])˝] œ]� 
 k] 
]�]]+O�]�]^�])] � k)]]
- n]) ˙]]�]�]) k� � � k]˙ k] � ` ˙] t]˘] � k)]]D
SS ˙]�] �]+ �] a� �] ^�]˘]] k)]] ˝] k] 0
]� ]
&]�] t] +]˛] �]Î �]� k]�] � k] ˘ a]� k]]] ^� �]+
�]+™ ˙]]4E �]	˝])� o]& ]]^å�] t] 	]å` � k)E
� ˝� k]-]�] � ] a+��] k&E ˙ o]] � ] k4�]]�]
� k)E �]	˝])� o]& ]]^å�] œ] 
 k] 0
] k� ( ]"�
˝] k]å k&E � k])]� o]&` � ` &`�]]) 	]å` � k) - n])
%�]]�] �]�]]4D T ST �]]) �]+ 
]�] 0�]
�] k]] œ]� � k] � g]# ] �] a� �] �] k]]] ^˙]�+ œ]� k]
0�]
 k] �]ı]˛] 	]]�]` ˛]`D U �]]) )]˙]]
0�]� ] & k]�] �]]& � k)]] - n]) 0� œ+ � o]&`
�]�]]� ) � k] ˙]]4]]D V

SU /
]^�]4 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E F˝ a]�]� k] -ı]� k] -ı])]ˇ] œ]
� k] 
] k)-]�] ä]]^+) ^� �]] n+E ˝ a]�]� k] -ı]� k]
� ]�] œ] 
 k] -ı]� k] ı]]ı] œ] � ] 	 a]�]]
]] ^� �]]
n+D /
] ˝])+ ˝ a]�]� k] 	 a]& �]]& ^&�]]�]] n+

^� ˝ a]�] ^� ˝]� k] & k]�]` + k]D -�] ��] œ]^� ˝ a]�]

SRBSR �	]]yE r a� �] k&�]˝]]- œ]Ds SRBST
� ]]�]` ]Î 	]� k]�] k� ^�]�]]^�]] œ]D

�]]& ^� 4 ˙]] ) k+ + k]E /
]^�]4 ˝ a]� œ+ ä]�])O
&
˝]` �]
]`"� ) � k] ˙]]�]] ˙]]4]]DG

SV k+ /
])]4�] k� a&�" Ü]ˇ]]�]E ˝ g]
˙] k] � a])` ˝])+ �]]�]�] n+E ˝ k])] ^&�] -]
]�]] n+D R �]+ �]å` -] ]�]` n+ ˙]�] ˝ a]� k]

]ä]] k&� ) ˝ k])] o-˝] � ) ^&�]] ˙]]4]]D
SW 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] ˝ a]�]
 k]
� +˝]] n+E F0˝]]) -ı]�]` ı]]å`E 0˝]]) k&
-ı]�]] ˝]]˙]D S �]+ ˙ n]
]] n+ � n]
]] �]+™
) k+]]D T ˙] k] �]`˘ k] n+ 0
 k] 1 ı]) 0# ] U - n])
˙] k] 1 ı]) n+ 0
 k] �]`˘ k] ^])]D V SX -�]
� Ÿ] /
] )]˙] � ] o-˝] � ) gt&]]E o-˝]D + t]E
� Ÿ] /
]� ] o-˝] � ) gt&]]I ˙]�] ˝]� �]+ �]+™
-]˝]] ^˙]
] k� ı]]
] � ]� g]�]` +� n+E W ˝]�]
˝]� �]+ ^� 
]` � ] �]+™ + k]]]D ˙]�] �]+
-]4]] ˝]�] � Ÿ] �]+ 0
]` � k] gt&]]DG X

SY o/
]]�] k� � k] k"E ˝ g] �]+ �]^�]��]O
�]]�]` � )�]]E F
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] -��] k]^�]�] œ] - n]) 0�]� ` -ı]�]]�]O
�])` �]]˝] œ] k� �]] k) � œ] �]+ � +˝]] n+DG ˝ g]
�]+ � +�]]E F k&	] k] 4� ˝]�]�]])I �] k]] œ] � ]
�]]˝] � )� k] k� ^�]4 4� ˝]�]�]]) 	]™˘]`
]�]` n+D /
 k] ˘]�]� ]�]] ]�]] n+ ^� �]+

]�]� k] 	]] ˙]]4 - n]) ^�]˙]�]` � ` ˝])+
˘]�] k� D SZ ˝ a]�+] k) �]] k) � œ] � g] k# &� “]�]
k&	 k] ]4 Ÿ+ - n]) � g]# ` �]^�]��]�]]�]` � `

]�]` n+E ^( ) �]` ˝ a]� œ+ 0�] �]] k) ]4 �] k]] œ]
� ` �]]�] œ] k� 1 ı]) k%) � ) ^&�]] ˙]]4]]E
0�] a&�" œ] � ` �]]�] œ]� k� 1 ı]) ^˙]�]� ]
^&�] -] ]�]] n+D �]+ �]å` -] ]�]` n+
˙]�] 0� œ+ 
]ä]] k&� ) 0�]� ] o-˝] � ) ^&�]]
˙]]4]]D T[ ˝]�]�]]) -ı]�]` ��]]�] � œ]
�]]ı]
] )	]D ^˙]
] ˙]]+ ˝ a]� œ+ ^
])˙]] ]�]]
˛]]E ^˙]
] k&�] � œ] ˝ a]�+])` � a]Î -]˝] a+ “/
˛]` �]+™ � Ÿ] ˝ a]�+])] ��]]�] � tÎ ]]D TR � Ÿ]
˝ a]�] ı]) -ı]� k] © k]ˇ] � ] ı�]]�]] t0 k$� gt]]]D

SRBSZ �	]]yE r�]]˝] ^� 4 a+- œ] � ` �])&�]Ds

-ˇ�]y SR
R ^]� “] UZBS

] k+ SVBV
-]�] RBRU

S S	]�] VBZ
S/˝] SWBZ
S/˝] TSBSE V
S/˝] TTBRE RU

T ^]� “] TSBSU
^]� “] VSBU

U S/˝] TWBRRE
RT
] k+ RXBRT

V S)] SVBWE X

�������������������

g&�])] � q]�]y
R S/˝] TWBRRE

RT
^]� “] SUBY
^]� “] VSBRE S
] k+ RXBRZ

S S)] SVBVOX
^]� “] VSBYE RR
] k+ RSBRSE RT

T ] k+ SRBRT

U �]˙] XVBX
&]�] UBRX

V &]�] UBTX
� g]� SRBSU

W 0˝] UZBR[
�]˙] YZBTE U
�]˙] RR[BR
]	] ZBW
]	] RRBR[
� g]� RBTSE TT
Ü]� VBV

X �]˙] SBWE Y
&]�] XBRTE RU
� g]� SSBSZ



RUTR �] k+˙] k	 �] SRBTSQSSBRU
� Ÿ] ˝ a]�] ı]) -ı]� k]  a]

 k] � ` -]] gt( gt� ]]
- n]) ˝ a]� œ+ 0�] � k])+�] �] k]] œ] k� +]˛] � )
gt&]] ˙] k] �]])O� ]" � )� k] � œ] 0
˝]]& Ÿ+D R

TS ˝ a]�] -]] ˙]�]]� k] � ` �]� å` �]�]
˙]]- k] k]E S k&�] � œ] ˝ a]�+] k) 	 g]�] � ` �]^&�] t]
�]+] &` ˙]] t4]` - n]) ˝ a]� œ+ ^( ) � �]` �]]&
�]+™ ^� �]] ˙]]4]] ��] œ]^� � a]�] �]+ k]�]] � k]
�]+ �]]˝] � +` n+DGs

SS �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k]

� +]E S r o/
]]�] k� � k] k"E ��]] ˝ g] 0
]
�]])` � k] 
]ä]] 
 a]�]]� k] k� ^�]4 ˝ n]�]]) n+ �
˙] k] 	 g]�] � ` & k]�]` n+H T ��]] ˝ g] 0
] k�

]�]` ^�]�] n]� k] � ]�] œ] � ] ı])&]( ]�] � )� k]
k� ^�]4 ˝ n]�]]) n+H U T ˝ g] 0
]
 k] � +�]]E

F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]]
n+E r k+ �]])`E ˝ g] ˙] k] -ı]� k] �]+ t] 	 g]�] � `

�]^&�] t] �]+]˝]` n+ V - n]) ^�]�] n]�]` � g])˝ œ]�
�]�]]� ) 	 a]& � k] g&^�]˝] � )˝]` n+E W ˝ k])]
�]�˝] -] )+] n+E X U ˝ g]� k] ˙] k] 	 g]�]
�]+]�]] n+ 0
]� ` �]˙]+ 
 k] ˝ g] & k]�]` n+ Y

- n]) ˝ k])` ^�]�] n]�]` � g])˝] œ] � k] ˝ a]� k] -� a]Ã
� ) ^&�]] n+D Z ˝ g]� k] -ı]� k] ^�]�]]�] � ] ^&�]
- n]) ı]]
] � a]�]] ^�]�]] n+ - n]) ˝ k])`
•ä]&]` k� 
]]�] -�] ^]�]˝]` k� )+ ]4
Ÿ+D /
]`^�]4 � Ÿ] ˝ a]� k] )]� �" œ] k� �]`˘]

�]ä]]� �]�]] gt&]] - n]) 
]�] k&�] œ] � œ] ˝ k])`
^	]��]` 0å]�]` ˙]]4]`D R[ V k+ �]&�]]�]
- n]) -�] o]˝] �]])`E ˝ k] k) -]
]Oı]]
] k�
- n]) g&)O g&) k� 
]�]` k&�] ˝ k])` ^	]��]`
0å] t4 k]D RR W k&	]I ˝ k] k) �]+ t] )+� k]�]]�]]
/
])]4�] � ] +) Ü]ˇ]]�] -ı]� k] -^ˇ]� ])

SSBS �	]]yE r� ] �]]] � k)�]]E 0�]� ]
�]]] � k)�]]Ds SSBT �/�]� ] /ì]]�]` 	]
&
	]]]& r�]�]s k� ^�]4 /�˝ k]�]]�] + k]� k]�]]� k]
	]
& � k] � o]
 o]ˇ] )�]˝]] n+ - n]) ]+ 
]˝]]� k] k�
^�]4 /�˝ k]�]]�] + k]˝]] n+ ^� ^� �]` ˘]`ä] � k]
^� ˝]�]` ^�]�] � ` ˙]] )+` n+D

� ] ]�]˝] /
˝ k]�]]�] � ) k� 	 g]�] �]+]˝]]
n+D R X ˝ k] k) �]+ t] �] k]] -ı]� k] �] t]O�]]ı] � k]

�]`˘]] ^&	]]˝ k] Ÿ+D S � k] ı]) k&^
]�] œ] � k] # ]˝ k]
Ÿ+ - n]) -�]]˛] œ]� - n]) ^�]ˇ]�]]- œ] ı])

-˝�]]˘]]) � )˝ k] Ÿ+DsGs T

Y rF˝ g] � k])` ı]^�]¾] ˙]]+ œ] � k] ˝ a]˘!

]�]�]˝]` n+ - n]) � k] k) 
]�˝] œ] � k] -ı]^�]¾]
� )˝]` n+D U Z ˝ k] k) �]+ t] �] k]] g&
]) œ]
� k] �]&�]]�] � )� k]�]]� k] Ÿ+ ˙] k] 0�]� ]
	 g]�] �]+]� k] ı]) ˝ a]� k] )+˝ k] Ÿ+D V � k] ˝ k] k)
�]+ t] ı]+]å œ] ı]) � g])˝] œ] k� -] k] �]^�] � `
a+ “/ ˘]`ä œ] 	]]˝ k] Ÿ+ - n]) -��]`�] � ]�] œ] � œ]
g$� k] )+˝ k] Ÿ+D W R[ ˝ k] k) �]+ t] � k] “/

-ı]� k] ^ı]˝]] � ` ı]˝�]` k� 
]]˛] 
 o]� o]ˇ]
)	]˝]] n+E� X ˝] k] � k] “/ k4
]` - n])˝] k� 
]]˛]
˙] k] �]]+�]])` � ` �]˙]+ 
 k] -� a]Ã n+D Y

RR ˝ k] k) �]+ t] � k] “/ -ı]� k] ı]å k]
]` � ` ı]˝�]`
k� 
]]˛] �]`˘] � ]�] � )˝]] n+E Z � k] “/ -ı]�]`

�] g+ k� 
]]˛] -��]`�] � ]�] � ) k� 0
 k]
g&^�]˝] � )˝]] n+E R[ ˝] k] � k] “/ -ı]�]` �]+�]

� k] �]]�]` -ı]� k] ^ı]˝]] � ` � k]"` � k] í]�"
� ) k&˝]] n+D RR RS ˝ k] k) �]+ t] �] k]] 	 g]�]
� )� k] k� ^�]4 � g]
] � k]˝ k] Ÿ+D RS ˝ g] ��]]˙]
ı]) �]] � a]�]] k( k� ^�]4 � ä “] k&˝]` n+ RT

- n]) -ı]� k] ı]å k]^
]�] œ] 
 k] ı n]
]] œ4# ˝]`
n+D RU + t]E ˝ g] � a]� k] ^�]�] a� �] � g]�] ]�]`
n+DG 
]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � k] �]+

� +] n+D
RT F k&	]I ˝ k])` � k] “/�]]�]` � ` � �]] “/ 
 k]

- n]) ˝ k] k) �]+ t] + k]� k]�]]� k] 	 g]�]O	])]� k] 
 k]
� a]� k] ^�]�] + k] ]�]` n+ - n]) � Ÿ] -ı]�]` +˛ k]O
^�]�] t] ı]`"˝]] gt+D RU ^˙]�] ^&�] œ] � Ÿ] ˝ k] k)
^	]�]]( � ] “)�]] “/ � tÎ ]] ˝]�] ��]] ˝ g]
^+��]˝] 
 k] 
]+ ı]]4]`� - n]) ˝ k])] +]˛]

SSBX � ]] r^˙]�] k� ^ı]˝]] � ` �] n]˝] + k] �]]`
n+Ds SSBR[ �	]]yE r-ı]� k] ^ı]˝]] � ] ˝]�]

0�]]å˝]] n+Ds SSBRU �	]]yE r˝ k])] ^&�]
�]+ ı]]4�]]Ds

-ˇ�]y SR
R ] k+ SVBV

S ^]� “] UZBSE T

�������������������

-ˇ�]y SS
T S)] SRBRW

^]� “] SBTU
�]˝] STBTX

U ] k+ RWBVR

V ] k+ SUBW

W S)] SRBRR

X ] k+ RSBSV

Y 0˝] ZBW

Z � n]�] SWBT[
] k+ STBTX

R[ �] SYBTX
R)] ZBX
�]˙] Y[BW
] k+ STBTS
&]�] ZBRW

RR �]˙] XZBU

�������������������

g&�])] � q]�]y
R ]	] RBST

�]` TBROT
�]ı] TBT

S �] SXBRW

T ^�]� “] SSBSRE
SS
�]˙] YSBT
]	] RBRX

U � n]�] RZBT[

V ^�]� “] STBR
� n]�] RZBRW

W ^]� “] RTBSX

X � n]�] RYBX
� n]�] S[BRR

Y � n]�] RYBRZ
� n]�] S[BRY

Z � n]�] RYBS[
� n]�] S[BR[
^]� “] VBY

R[ � n]�] RYBRV

RR � n]�] S[BRX

RS ^�]� “] STBY
�] SXBSV
]	] RBST

RT �] STBRZ

RU ^�]� “] SSBSV
� n]�] WBUE V



�] k+˙] k	 �] SSBRVOT[ RUTS
�]ä]� g]˝] �]�]] ) k+]]H R � a]�] �]+ k]�]] � k] �]+
�]]˝] � +` n+ - n]) � Ÿ] k4
]] ä]Î ) � tÎ ]]D
RV � Ÿ] ˝ k] k) �] k]] œ] � k] -�]]O-�]] )]� �" œ]
� œ] ^˝]˝])O^�]˝]) � ) gt&]]E g&
] k) k&�] œ] � œ]
^�]	])] gt&]] S - n]) ˝ k] k) -� a]Ã � ]�] œ] � ]

o-˝] � ) $]� gt]]]D T RW g&
] k) )]� �" œ] k�

]]�]� k] ˝ k])` � k]/ää]˝]` + k]]` - n]) ˝ a]� k]
˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]] gt+DGs U

RX �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k] � +]E
RY r o/
]]�] k� � k] k"E /
])]4�] � ] �])]�]]
� k])` �]ä]) � œ] ˇ]]˝ a] k� � n]�] ˙ n]
]] � k]� ])
+ k] ]�]] n+D 
]�]O k� O
]�] 4� ˙]�]˝]` �]¹`
� œ] ]�]� k]�]]�]] ˝] t]�]]E ) t]]]E �] k]+] - n])

]`
]] Ÿ+D � k] ^ı]�]�]]�]` a+ “/ ˘] t]&` � ]
� n]�] Ÿ+D V

RZ /
]^�]4 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E F˝ a]�] 
]�] ˇ]]˝ a] k�
� n]�] ˙ n]
 k] � k]� ]) + k] ]4 + k]E W /
]^�]4
� Ÿ] ˝ a]� œ+ �]Î �]� k]�] k� o-&) /� ¹] � )� k]O
�]]�]] gt+D S[ ˙ n]
 k] ˘] t]&`E ˝] t]� k]E �] k] k+E

]`
 k] - n]) ) t] k] � k] �]¹` � œ] /� ¹] ^� �]]
˙]]˝]] n+ - n]) -]] gt( � � ) 0� œ+ ^ı]�]O
�]]�]] ˙]]˝]] n+E 0
]` ˝])+ � Ÿ]  a]

 k] - n])
© k]ˇ] � œ] -]� ) ˝ a]� œ+ /� ¹] � tÎ ]] - n])
˝ a]�] ı]) -]] gt( � � ) ˝ a]� œ+ ]�]] gt&]]D X

SR � Ÿ] ˝ a]�] 
]�]� k] /� ¹] � tÎ ]] - n]) ˝ a]�]
ı]) -ı]� k] © k]ˇ] � ` -]] gt( gt� ]] Y - n])
˝ a]�] 
]�] 0
] k� o-&) ]�] ˙]]- k] k]D Z

SS ˙ n]
 k] �]¹` � œ] ˘] t]&` ^ı]�]�]]�]` ˙]]˝]`
n+E � n]
 k] +` ˝ a]�] 0
] k� o-&) ]�]] ^&4

˙]]- k] k]D - n]) ˝ a]� œ+ ˙]]�]�]] + k]]] ^� � a]�]
�]+ k]�]] � k] +` ˝ a]�] ı]) -ı]� k]  a]

 k] � ` -]]
�])
]]�]` n+DGs

ST �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k] � +]E
SU r o/
]]�] k� � k] k"E 0
]
 k] � +�]]E F˝ g]

k4
]] k&�] n+ ^˙]
 k] � k])` ˙]�]˙]�]]+"

k� ^&�] � a]Ã �]+™ ^� �]] ˙]]4]] - n]) �]
+` ˝ a]�] ı]) �]]^)�] + k]]`D SV ˝ k] k)
�]^�]��]�]�˝]] ˝ k] k) �]+ t] �] k]] œ] � k] �]])� k]
k� ^�]4 
]]^ä]�] )˘]˝ k] Ÿ+ R - n]) 0� œ+

^�]]�] ˙]]˝ k] Ÿ+E ˙ n]
 k] 4� &+]å˝]] � k])
-ı]� k] ^�]� ]) � k] ( ]å 	]]˝]] n+D S � k]
g&
]) œ] � ] 	]ä]]�]] - n]) 0�]� ` � k]�]O

� `�]˝]` ˘]`ä œ] +åı] � k]˝ k] Ÿ+D 0�+ œ]� k] ˝ k] k)
�]+ t] ^� ˝]�]` +` - n])˝] œ] � k] ^�]ˇ]�]] �]�]]
^&�]] n+D SW ˝ k] k) �]]˙]� œ] � k] � k] k) � ]� g]�]
� ] 0�� o]�]�] ^� �]] n+ T - n]) � k] � k])`
ı]^�]¾] ˙]]+ œ] � k] g&^�]˝] � )˝ k] )+˝ k] Ÿ+D U

� k] ı]^�]¾] - n]) -]�] ˘]`ä] œ] k� �]`˘] � k] “/
( “� �]+™ � )˝ k] V - n]) �] k]] œ] � k] �]+™
^
]	]]˝ k] ^� ��]] � a]Ã n+ - n]) ��]]
-� a]ÃD W � k] � k] k) 
]�˝] �]]�]� k] 
 k] /�]� ])
� ) k&˝ k] Ÿ+ - n]) � k])] -ı]�]]�] � )˝ k] Ÿ+D
SX ˝ k] k) �]+ t] +]^� �] ^�]� ]) � k] ( ]å
	]]� k]�]]� k] � k]^å�] œ] ˙ n]
 k] Ÿ+E � k] � k] “/�]]�]` � `
� �]] “/ k� ^�]4 �] k]] œ] � k] �]]) $]�]˝ k] Ÿ+E
0�]� ] 	 g]�] �]+]˝ k] Ÿ+D X SY �]]) ˝ k] k)
�]^�]��]�]�˝]] 0�]� ` � ]�]` � )˝ g]˝] œ] � k]
% t]ı] k&˝ k] Ÿ+E ˙ n]
 k] � k] “/ &`�]]) � œ] -]�]`
&)]) œ] ı]) 
] k( &` � ) k� 0� œ+ % t]ı] k&˝]] n+D
� k] � g] k# &� “]�] k&	]˝ k] Ÿ+ - n]) � g]# ` �]^�]��]O
�]]^�]�] t] � )˝ k] Ÿ+ Y - n]) � +˝ k] Ÿ+E r
]] k)
˙]+]�] k� �]]^�]� �]+ k]�]] � k] �]+ � +]
n+Es ˙]�]^� �]+ k]�]] � k] a� ! �]+™ � +] n+D

SZ ˝ k] k) �] k]] œ] � k] ˇ] k]	]]ˇ]å` - n]) � g]"O
�]]) � ` n+E Z ])`�] œ] - n]) ä]Î )˝]� o]& œ] ı])
ä a]��] ^� �]] n+ - n]) ı]) k&^
]�] œ] � k] # ]]
n+ - n]) 0� œ+ ��]]�] ^&�]]� k] 
 k] /�]� ])

^� �]] n+DG
T[ F� Ÿ] 0�] k� �]`˘] 4� k4
]] -]&�]`

gt%æ )+] ˛]] ˙] k] ı]˝˛]) � ` g""` &`�]])
� ` �])��]˝] � ) 
] k� �]] k&�] � `
	]]^˝]) 0
] &)]) � œ] � k] k) 
]]�]� k] 	]å] + k]

] k� ˝]]^� �]+ �]])` �]]�] �] � ` ˙]]4D R[

-ˇ�]y SS
R ] k+ SRBX

S �] UBSX
�] SYBSV

T ]	] RBSV
] k+ STBSX

U ] k+ WBRT

V �]`˝] RXBT
^]� “] WBSYOT[

W �]˙] RRZBRRZ
�]`˝] SVBU

X ] k+ SRBTR

Y �] UBSU
�]˙] SRBZ
^]� “] SRBRS

Z �]˙] WYBS

�������������������

g&�])] � q]�]y
R ^]� “] VBTR

^]� “] WBRTE RU

S �]` TBV

T ^]� “] SBY
^�]�] UBRT
�]` TBRR

U � n]�] S[BT
� n]�] SSBS

V � n]�] R[BR[

W � n]�] RRBUWE UX

X �]` TBROT
�]ı] TBT

Y ]	] T[BR[
^]� “] STBSV
^�]�] SBRU
] k+ RTBZE R[

Z ]	] RBST
]	] TBRU
^]� “] SRBRS
�]` SBS

R[ ^�]� “] TSBRR
�]˙] R[WBST



RUTT �] k+˙] k	 �] SSBTRQSTBRW
�]]) � a]� k] k4
]] � k] “/ �]` �]+™ ^�]�]]D
TR /
]^�]4 � Ÿ] 0�] ı]) -ı]� k]  a]

 k]
� ` -]] �])
]] t1 ]] - n]) -ı]�]` ˙]�]O
˙]�]]+" 
 k] 0� œ+ �]
�] � ) gt&]]D � Ÿ]
0�] k� ˘]]�]˘]�]�] � ] ( �] 0� œ+ ä]Î )
gt&]]DG 
]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � ]

�]+ k4�]]�] n+Ds

ST �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k]

� +]E S r o/
]]�] k� � k] k"E 
 a]�]D & k]
- n])˝ œ] ˛]™ ˙] k] 4� +` �] t] � ` � k]^"�] t] ˛]™D R

T � k] ^�]Ò] � œ] � k]��]] �]�] ]�]™ S - n])
˙]�]]�]` 
 k] +` � k]��]] � ] � ]�] � )� k] �]]™D
�]+ t] 0�+ œ]� k] �]&˘]�]�]` � ` - n]) -ı]�]`
ı]^�]¾]˝]] ı g])` ˝])+ 	] k] &`D U 0�]� œ] 
 k]
�]å` �]+�] � ] �]]�] - k]+ k]�]]� ˛]] - n])
! k]"` � ] - k]+ k]�]`�]]D� � k] � k])` + k] ]�]™
- n]) 0�+ œ]� k] � k] k"O� k]^"�] œ] � k] ˙]��] ^&�]]D
- k]+ k]�]] &)-
]�] 
]]�]^)�]] n+ T - n])
- k]+ k]�]`�]]E �]Î �]� k]�]D

V - k]+ k]�]] ˙]�] � k])` ˛]` ˝]�]` � k]��]]
�]�] � n]# `D U -ı]�]` �]]
]�]] ı g])` � )� k] k�
^�]4 �]+ -ı]� k] ı]å k]^
]�] œ] k� ı]]
] ˙]]�]]
� )˝]` ˛]`E -ı]� k] -�� g])` �]]) œ] V k� ı]]
]
˙] k] 0
] ı]) �])˝ k] ˛ k]D W W 0
] k� �]])
�]`� k] ^�]�]]
] ı]+� k] -�� g]) k� )]˙�]ı]]�]
- n]) -^ˇ]� ])` ˛ k]E 
 ao]&)O
]˙]`� k] ˙]�]]�] ˛ k]
˙] k] �]å` �]]�] 
 k] �] k]å œ] ı]) 
]�]])` � )˝ k]
˛ k]D X �]+ -�� g]) k� �] kåO�] kå -]&O
^�]�] œ] k� 
]]˛] �]&˘]�]�]` � )˝]` )+` - n])
0�] �] k]] œ] � ` ^�]�] n]�]` � g])˝] œ]� 
 k] 	 a]&
� k] g&^�]˝] � )˝]` )+` X ^˙]�] k� ^�]4 �]+

STBU � �]˝]�]
] r0�]� ] ˝ o]
 g]Ds � �]˝]�]
]
r� k])] ˝ o]
 g] 0�]� œ] n+Ds STBX �/�]� ] /ì]]�]`
	]
& 	]]]& r�]�]s k� ^�]4 /�˝ k]�]]�] + k]� k]O
�]]� k] 	]
& � k] � o]
 o]ˇ] )�]˝]] n+ - n]) ]+ 
]˝]]� k]
k� ^�]4 /�˝ k]�]]�] + k]˝]] n+ ^� ^� �]` ˘]`ä] � k]

^� ˝]�]` ^�]�] � ` ˙]] )+` n+D

� ]�]]˝ a]) )+˝]` ˛]`D Y 0
]� k] ^�]Ò] � œ] ˙] k]
� k]��]] k� � ]�] � a]Î ^� 4 ˛ k] 0� œ+ �]+™
! k]å]D ˙]�] �]+ ˙]�]]�] ˛]` ˝]�] ^�]Ò] k�
-]&�]` 0
] k� 
]]˛] 
] k]�]] � )˝ k] ˛ k] - n])
0�+ œ]� k] 0
 k] ı g])` ˝])+ í]�" � ) ^&�]]D � k]
0
] k� ı]]
] ˙]]� ) -ı]�]` +�]
] ı g])` � )˝ k]
˛ k]D R Z /
]^�]4 � Ÿ]� k] 0
 k] -�� g])` -]&O
^�]�] œ] � k] k& ^&�]] ˙] k] 0
] ı]) �])˝ k] ˛ k]E S

��] œ]^� �]+ 0�+™ k� ^�]4 � ]�]]˝ a]) )+˝]`
˛]`D R[ 0�+ œ]� k] 0
 k] ı g])` ˝])+ � o]]] � )
^&�]]E T 0
] k� � k] k"O� k]^"�] œ] � k] 0
]
 k] !`�]
^�]�]] U - n]) 0
 k] ˝]�]�]]) 
 k] �]]) $]�]]D
�]+ - n])˝] œ] � œ] 
]�]
 k] �]&�]]�] + k] ]�]` ˛]`
- n]) 0�+ œ]� k] 0
 k] 
]ä]] &`D

RR ˙]�] 0
]� ` �]+�] - k]+ k]�]`�]] � k]
0
 k] k&	]] ˝] k] 0
]� k] -ı]�]` �]]
]�]] ı g])`
� )� k] k� ^�]4 0
]
 k] �]` �]æO˘]æ� ) �]&O
˘]�]�]` � `D � k]��]] k� � ]�] � )� k] � œ] �]+
-ı]�]` �]+�] 
 k] �]` �]&˝]) ^�]� �]`D V

RS -ı]�]` �]]
]�]] ı g])` � )� k] k� ^�]4 �]+
ı]å k]
] k� -�� g])` )]˙�]ı]]�] œ] - n]) -^ˇ]O
� ]^)�] œ] k� ı]]
] ˙]]� k] �]]`E W 0�] 
 ao]&)O

]˙]`� k] ˙]�]]�] œ] k� ı]]
] ˙] k] �]^æ�]]O�]^æ�]]
^�]�]]
] ı]+� k] �] k]å œ] ı]) 
]�]])` � )˝ k]
˛ k]D RT /
] ˝])+ - k]+ k]�]`�]] � k] �]` 	 a]&
� k] g&^�]˝] � ) ^�]�]] - n]) � Ÿ]� k] & k]�] œ]
�]+�] œ] � k] 4� +` )]+ ı]) ˘]�]˝ k] k&	]]D X

RU - k]+ k]�]`�]] - n]) �]` �]æO˘]æ� ) �]&O
˘]�]�]` � )˝]` ]�]`D 0
]� k] &`�]]) ı])
•
] g&)` �]]�] o)] 
 k] o)]` � 
]&` -]&^�]�] œ]
� ` �]�� ]^�]�] t] k&	]™E RV ˙] k] � �])� o]&
�] t]ˇ k] ˛ k] - n]) ^
]) ı]) �]+)]˝]` 
 ao]&) ı]]O
^å�] t] ı]+� k] ˛ k]D � k] 
]])`O� `O
]])` �]�� ]O
^�]�] t] � 
]^&�]] � œ] ı n]&] a+4 � n]^�]�] k]�]`
-]&^�]�] œ] � ` ˛]™ - n]) 0�]� ] o)]OÎ ı]

 g])�]]- œ] ˙ n]
]] ˛]]D RW 0
]� k] ˙ n]
 k] +`
0� œ+ k&	]]E �]+ 0�] k� 
]]˛] 
 o]� o]ˇ] �]�]]� k]
k� ^�]4 �]˘]�]� k] �]]` - n]) 0
]� k] -ı]� k]

-ˇ�]y ST
R ^]� “] TBWE X

S � n]�] RXBX
�] SZBRWE RX
]+ SUBRU
] k+ S[BY

T R)] RWBSTE SU

U R)] RUBRW
R)] SRBSVE SW

V S)] RVBRZ
S)] RXBT
+ k] VBRT
+ k] XBRR

W + k] SBV

X + k] VBT

�������������������

g&�])] � q]�]y
R ^�]� “] TSBRE U

R)] RSBSYE SZ
S)] R[BSZ

S S)] RVBSZ
R/˝] VBSW

T + k] SBR[

U S)] RXBW
S)] RYBRR

V ^]� “] TBWOY
] k+ RWBUWE UX

W S)] RWBX

X S)] RXBRZ



�] k+˙] k	 �] STBRXOT[ RUTU
g&˝] œ] � k] 0�] -]&^�]�] œ] k� ı]]
] � 
]^&�]]

� k]˙]]D R RX ^( ) � n]^�]�] k]�] k� -]&�]`
0
] ı]) ı�]]) � a]"]� k] 0
] k� ^�]
˝]) ı])
-]˝ k] ) k+ - n]) 0�+ œ]� k] -ı]�]` +�]
] ı g])`
� ) k� � 0
 k] g&^�]˝] � ) ^&�]]D ˙]�] �]+
0�] -]&^�]�] œ] 
 k] g&^�]˝] + k] ]�]` ˝] k] �]+
0�]
 k] ^�]�] � )� k] �]]` - n]) 0�]
 k] � at]+ k( )
^�]�]]D

RY ˙]�] �]+ �]� “]O+�]] � ` 
]])` + œ&
ı]]) � ) k� � k]��]] k� � ]�] � )� k] �]]` - n])
-ı]� k] ˝]�] � ` � a]�]]/�] � )� k] �]]`E S ˝] k]
� a]� k] 0
]
 k] ^�]�] + k]� k] �]]` - n]) � Ÿ]� k] 0
]
 k]
� at]+ k( ) ^�]�]]E ˙ n]
 k] � Ÿ]� k] 0
]� ` �]+�] 
 k]
�]` � at]+ k( ) ^�]�]] ˛]]D T RZ �]+ ˙]�]]�]`
k� 0�] ^&�] œ] � k] �]]& � )˝]` ˙]�] �]+ ^�]Ò]

� œ] � k]��]] k� � ]�] � )˝]` ˛]` U - n]) ı]+� k]

 k] �]` �]æO˘]æ� ) �]&˘]�]�]` � )˝]`D V

S[ �]+ 0�] -]&^�]�] œ] � ` )	 n]^�]�] œ] � `
˝])+ 0�] k� ı]]
] ˙]]� k] �]]` ^˙]�] k� •�]]
]ˇ k] - n]) �] k] kå k� •�]] ˙ n]
 k] + k]˝ k] Ÿ+D
SR - k]+ k]�]`�]]E ˝ g] k4
 k] -��]`�] � ]�]
� )� k] k� ^�]4 � k]˝]]�] )+˝]` n+ ˙] k] ˝ g]� k]
^�]Ò] � œ] )+˝ k] �]�˝] ˙]�]]�]` � œ] ^� 4 ˛ k]D W

˙]�]]�]` � œ] �]+ t] k� -]&^�]�] œ] � k] ˝ a]� k] í]�"
� ) ^&�]] ˛]]D X

SS /
]^�]4 - k]+ k]�]`�]] 
 a]�]E 
]] k)
˙]+]�] � ] �]]^�]� �]+ k]�]] ˝ a]�]
 k] ��]]
� +˝]] n+E F� Ÿ] ˝ k] k) �]]) œ] � k] ˝ k] k) ^	]�]](
�]å� ]� k] ˙]] )+] gt+ Y ^˙]�]
 k] ˝ g]� k] ^�]�]
� ) k� -ı]�]] � at]+ k( ) ^�]�]] ˛]]D � Ÿ] 0� œ+
˘]]) œ] ˝])( 
 k] ˝ k] k) ^	]�]]( � k] -] t1 ]]D Z

ST � Ÿ] � n]^�]�] k]�] k� -]&^�]�] œ] R[ � k] - n])

]] k) � 
]^&�] œ] � k]E RR ı]� k]&E �] k]-] - n])
� k]-] k� -]&^�]�] œ] � k]E RS 
]]˛] +`
-�� g]) k� 
]] k) -]&^�]�] œ] � k] ˝ k] k) ^	]�]](
	]å] � tÎ ]]D + t]E 0�] 
]�]` )]˙�]O
ı]]�] œ]E -^ˇ]� ]^)�] œ] - n]) ˘ a]� k] a+4 
 g])O

STBRX � ]] r�]]˙]]]ä] � o]
 o]ˇ] )�]� )Ds

�]]- œ] � k] ˙] k] 4� O
 k]O�]æ� )O4� 
 ao]&)O

]˙]`� k] ˙]�]]�] Ÿ+ - n]) �] k]å œ] ı]) �]å` �]]�]

 k] 
]�]])` � )˝ k] Ÿ+D SU � k] )˛] œ] � ` ˝ k]ä]
�]å�]å]+" k� 
]]˛] - n]) 4� �]å` 
 k]�]]
� k]� ) ˝ a]�] ı]) g"" ı] œå k] ˙] k] �]å` %]�] œ]E
! k]"` %]�] œ]� - n]) " k]ı] 
 k] ı g])` ˝])+ � n]
]
+ k]]`D � k] ˝ a]� k] ˘]]) œ] ˝])( 
 k] � k]) � œ] k] - n])
� Ÿ] 0� œ+ ˝ k])] ��]]�] � )� k] � ] -^ˇ]� ]) gt&]]
- n]) � k] -ı]� k] ˝])` k� 
 k] ˝ a]� k] 
]ä]] œ& k]D R

SV � Ÿ] ˝ a]�] ı]) -ı]�]` ˙]�]˙]�]]+" Ü]� "
� tÎ ]] - n]) � k]  a]

 k] � œ] -]� ) ˝ k])] �] a+˝]
� a])] +Ñ] � œ) k]D � k] ˝ k])` �]]� - n]) ˝ k] k)
� ]�] � ]" $]� œ] k]D ˝ k] k) �] k]] œ] � œ] 
 k] ˙] k] �]˘]
˙]] t4 k] � k] ˝]�]�]]) 
 k] �]] k) ˙]] t4 k]D � k] ˝ k] k)
� k] k"O� k]^"�] œ] � k] ˝ a]�]
 k] !`�] � œ] k] - n]) ˝ k] k)
�] k]] œ] � œ] 
 k] ˙] k] �]˘] ˙]] t4 k] � k] -]] � œ] �]
�]
� ) ^&4 ˙]] t4 k]D S SW � k] ˝ k] k) � ı] kå
0˝]]) � œ] k] T - n]) ˝ k] k) 
 ao]&) ]+� k]� !`�]
� œ] k]D U SX � Ÿ] ˝ k] k) -��]`�] � ]�] œ] - n])
˝ k] k) � k]��]] k� � ]�] œ] � ] o-˝] � ) gt&]] V ˙] k]
˝ g]� k] ^�]Ò] � œ] � a]Î ^� 4 ˛ k]D W ˝ g] 0� œ+ ^( )
� �]` �] k&	] 
] k� ]` - n]) �] +` ^�]Ò] � k]
� �]` �]]& � ) ı]]4]`DG

SY 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F k&	]E � Ÿ] ˝ a]� k] 0�] 
]�] k� +�]]� k]
� )� k] ı]) gt+ ^˙]�]
 k] ˝ g] �]( )˝] � )˝]` n+E
^˙]�]
 k] ˝ g]� k] ^�]�] � ) k� -ı]�]] � at]+ k( )
^�]�]] n+D X SZ � k] ˝ a]�]
 k] �]( )˝] � œ) k]E
˝ k] k) ı]
]`� k] � ` 
]])` � �]] “/ � g]" � œ] k] Y

- n]) ˝ a]� k] ı g])` ˝])+ � o]]] ! k]å ˙]] t4 k]D
˝ k])` �]&˘]�]�]` k� �]� “]�]]� � ]�] œ] � ]E ˝ k] k)
-��]`�] � ]�] œ] - n]) ˝ k] k) � k]��]] k� � ]�] œ]
� ] ı])&]( ]�] + k] ˙]]4]]D Z T[ ˝ a]�]
ı]) �]+ �] n]�]˝] /
]^�]4 -]4]` ��] œ]^� ˝ g]
4� � k]��]] � ` ˝])+ g&
] k) )]� �" œ] k� ı]` k!
�]]]˝]` )+` R[ - n]) ˝ g]� k] 0�]� ` ^�]�] n]�]`

STBSU �  k] %]� œ] -� �]) ˝]` o)&]ä] % k]˝ k] ˛ k]D
STBSW � ]] r�]˙]]�]" � ` ˘]`ä œ]Ds

-ˇ�]y ST
R ] k+ RWBSZ

S ^]� “] TBS
] k+ RWBTWE TX

T �]˙] R[WBTZE
U[
^]� “] WBY
^]� “] RSBY

U ] k+ S[BX

V ] k+ RWBSV

W ]+ SUBRU

X ] k+ STBT

Y ] k+ RWBTX
+
] RBW

Z ^]� “] WBSS
^]� “] RSBZ

R[ ] k+ SRBRZ

RR S)] SUBS

RS ^]� “] V[BSR

�������������������

g&�])] � q]�]y
R ^]� “] TZBV

S ] k+ RVBX
] k+ S[BUX

T ^]� “] RTBSS
Ü]� RXBRW

U ]	] TBRYOST
^]� “] UBT[
] k+ RWBTZ

V ]	] SXBZ
] k+ RWBUR
] k+ SSBRV

W ] k+ STBT

X ^]� “] SRBX

Y �] SYBUZE VR

Z ] k+ RWBTWE TX
] k+ RWBTZ

R[ ^]� “] SBRY



RUTV �] k+˙] k	 �] STBTROUU
� g])˝] œ] 
 k] 	 a]& � k] g&^�]˝] � ) ^�]�]]D R

TR ˝ g]� k] �]` -ı]�]` �]+�] k� o)]O o%]
-ı]�]] ^�]4 Ÿ+E S /
]^�]4 0
]� ] ı�]]�]]
˝ k] k) +]˛] � œ] gt&]]DG T

TS 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E

F˝ g] -ı]�]` �]+�] k� ˘] n] kåE ]+ k)
ı�]]� k] 
 k] ı]`4]`E U

˝ g] 4� �]ä]]� �]�]� ) )+ ˙]]4]`
- n]) ˝ k])` t+
]` 0å]�]` ˙]]4]`E
��] œ]^� 0
] ı�]]� k] � œ] �]+` 
]�]
�])] n+D V

TT ˝ g] -ı]�]` �]+�] 
]]�]^)�]] � ] ı�]]�]]
ı]`4]`E

˙] k] 	] n]( - n]) ˝]�]]+` � ] ı�]]�]] n+E
˝ g] ı]`Oı]`� ) �]&+ k]�] + k] ˙]]4]`

- n]) ˝ k])] a&	] �])&]�˝] k� �]]+)
+ k]]]D�

TU ˝ a]� k] �]+ ı�]]�]] ı]`�]] +` + k]]]E
/
]� ` 4� O4� � gt]& ı]`�]` + k]]`E W

˝ a]� k] ı�]]� k] k� a"� kå ˝]� ˘]�]]� k]
+ œ] k] - n]) ˝ g] �]] k) a&	] k� -ı]�]`
!]^˝]�] t] ˘]` k)]`D

r�]+ � Ÿ]� k] 	 a]& � +] n+Es 
]] k)
˙]+]�] k� �]]^�]� �]+ k]�]] � ] �]+
k4�]]�] n+DG

TV 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F˝ g] � a]� k] � g]�] ]�]` n+D ˝ g]� k]
� k])` ^�]�] a� �] �]` � &) �]+™ � `D X /
]O
^�]4 ˝ a]� k] -ı]� k] -��]`�] � ]�] œ] � ] - n])
-ı]� k] � k]��]] k� � ]�] œ] � ] o-˙]]�] � a]]˝]�]]
+` + k]]]DGs

TW /
] k� �]]& �]+ k]�]] � k] � a]�]
 k] � +]E
r o/
]]�] k� � k] k"E ��]] ˝ g] - k]+ k]�]] - n])
- k]+ k]�]`�]] Y � k] � k])] n( 
]�]] 
 a]�]]4]]

STBTT �	]]yE r�]&+ k]	]` - n]) a&�] � k] �])
˙]]4�]`Ds

- n]) 0�] k� ^�]�] n]� k] � ]�] œ] k� ^�]4 0� œ+
& k]�]` #+)]4]]H TX 0�+ œ]� k] ��]^�]˘]])
^� �]] n+ � R - n]) 0�] k� +]˛] 	 g]�] 
 k] o) k]
Ÿ+D 0�+ œ]� k] �] ^
] “( ^�]�] n]�]` � g])˝] œ] � k]

ı g]˙]]� n+ �]_�� � k] k) ^�]4 0�+ œ]� k] ˙] k] � k] k"
ı n]&] ^� 4 ˛ k]E 0� œ+ �]` � g])˝] œ] k� -] k]
�] k]] ˘]æ]� k] k� ^�]4 -]] � œ] + k]�] � )
^&�]] n+D S TY - n])O˝] k]O- n]) 0�+ œ]� k] � k] k)

]]˛] �]+ 
]�] ^� �]]B 0�+ œ]� k] 0
] ^&�]
� k] k) ı]^�]¾]O
˛]]�] � k] g&^�]˝] � ) ^&�]]
- n]) � k] k) 
]�˝] œ] � k] -ı]^�]¾] � ) ^&�]]D
TZ -ı]� k] � k]" œ] � k] ^�]�] n]�]` � g])˝] œ] k� -] k]
�]^�] ˘]æ]� k] k� �]]&E T 0�+ œ]� k] 0
]` ^&�]
� k] k) ı]^�]¾]O
˛]]�] � œ] -]� ) 0
 k] g&^�]˝] � )
^&�]]D U 0�+ œ]� k] � k] k) �]�]�] k� o-&) k4
]]
^� �]]D U[ /˝]�]] +` �]+™E 0�+ œ]� k] g&)O
g&) 
 k] -]&^�]�] œ] � k] � a]�]]� k] k� ^�]4 4�
g&˝] �]` � k]˙]]D V ˙]�] � k] -]&�]` -] ) k+ ˛ k]

˝] k] ˝ g]� k] �]+]Oˇ] k]� ) -ı]�]` - t]	] œ] � k]

 t]�]])] - n]) 
 ao]&) ]+�] œ] 
 k] -ı]�]] •
]]])
^� �]] W UR - n]) ˙]]� ) 4� -]�]`�]]�]
&`�]]�] ı]) � n]# ]�]`D X ˝ k] k) -] k] 4�
� k]ä] ˛]` Y ^˙]
] ı]) ˝ g]� k] � k])] ˇ g]ı] - n])
� k])] ˝ k]�] )	]]D Z US �]+ t] �]
˝]` � œ] g$� k]
-]&^�]�] œ] � ` �]`å � ] �] k]) a]�] 
 a]�]]�]`
^&�]]E ^˙]�]� œ] �]`)]� k] 
 k] �]]4 ]4 �])]�]`
�]` ˛ k]D 0�+ œ]� k] /�] & k]�] œ] - n])˝] œ] k� +]˛] œ]
� œ] o� ]�] ı]+�]]4 - n]) ^
]) ı]) 	 g]�]
 g])˝]
˝]]˙] )	 k]D

UT /
] k� �]]& � Ÿ]� k] 0
] - n])˝] k� �]] k)
� œ]E ˙] k] ��]^�]˘]]) � )˝ k]O� )˝ k] ı]
˝] + k]
]�]` n+E �]+ � +]B F-�] �]` �]+ - n])˝]
� k]��]] k� � ]�] œ] 
 k] �]]ä] �]+™ -]4]`DG
UU � k] -]&�]` 0
] k� ı]]
] ˙]]˝ k] ) k+ ˙ n]
 k]
� k] “/ ^� 
]` � k]��]] k� ı]]
] �]])O�]]) ˙]]˝]]

STBTX � ]]�]` ı])� k]	�]) � k] ^�]	�]]�]�]]˝]
^� ]] n+D � ]] r� g])˝] œ] k� �]]˛] �]^�]˘]])
^� ]]Ds

-ˇ�]y ST
R �]˙] R[WBTVE

TW
] k+ WBZ
] k+ STBX

S ^]� “] TBY
] k+ RWBUWE UX

T S)] SRBRT
^]� “] SVBRV
&]�] ZBRS

U ]	] VRBRX

V �] SYBTX
R)] ZBX
^�]�] SBRV

W �]˙] XVBY

X R)] RUBZ
�] k+ ZBSW
]	] RXBR[
^]� “] SBTS
^]� “] RTBSV

Y ] k+ STBU

�������������������

g&�])] � q]�]y
R + k] RBS

]] g� UBU

S � n]�] RYBSR
S)] RXBRXE RY
] k+ RWBTW

T ^]� “] XBTR

U � n]�] S[BT

V ]	] VXBZ

W ^]� “] UBT[

X ]	] VXBX

Y ]	] WVBRR

Z ] k+ YBR[E RR
] k+ RWBRXE RY



�] k+˙] k	 �] STBUVQSUBZ RUTW
n+D � k] - k]+ k]�]] - n]) - k]+ k]�]`�]] k� ı]]
]

/
]` ˝])+ ˙]]˝ k] ) k+ ˙] k] -��]`�] � ]�] œ] k�
^�]4 �]&�]]�] Ÿ+D UV �]]) � k]� -]&�]`
0�] & k]�] œ] � k] ��]^�]˘]]) - n]) � ˝�] � `
�]+ 
]ä]] œ& k] ^˙]
]� ` � k] �]]�]� Ÿ+D R

0�+ œ]� k] ��]^�]˘]]) ^� �]] n+ - n]) 0�] k� +]˛]
	 g]�] 
 k] o) k] Ÿ+ /
]^�]4 0�]� ] �]+` o-˙]]�]
+ k]]]D S

UW 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F0�] k� ^	]�]]( 4�

 k]�]] �]]�]` ˙]]4]` - n]) 0�]� ] k4
]] +Ñ]
^� �]] ˙]]4]] ^� k&	]� k]�]]�] œ] � ] ^&�]
&+�] ˙]]4]] - n]) 0� œ+ � g]" ^�]�]]
˙]]4]]D T UX 
 k]�]] 0�] ı]) ı]˝˛])
œ( k� ]` U - n]) ˝]�]�]]) œ] 
 k] 0� œ+ � ]"

$]� k]]`D �]+ 0�] k� � k] k"O� k]^"�] œ] � k] �]])
$]� k]]` V - n]) 0�] k� �]) -]] 
 k] gt( �
k&]`D W UY � Ÿ] k&�] � œ] -��]`�] � ]�] œ]

� ] o-˝] � ) gt&]] - n]) 
]])` - n])˝ œ]
˝ a]�]
 k] 
]�]� 
]`	 œ]]` - n]) � k] “/ �]`
- n])˝] ˝ a]�+])` ˝])+ -��]`�] � ]�] �]+™
� k)]`D X UZ ˝ a]�]� k] ˙] k] -��]`�] � ]�]
^� 4 Ÿ+ - n]) -ı]�]` ^�]�] n]�]` � g])˝] œ] � k]
ı g]˙]� ) ˙] k] ı]]ı] ^� �]] n+E 0
]� ` 
]ä]] � k]
ä]Î ) ˝ a]� œ+ œ& k] - n]) ˝ a]� œ+ ˙]]�]�]] + k]]] ^�
� Ÿ] 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] gt+DGs Y

SU �] n]� œ] 
]]�] k� &
]� œ] �]+`� k] k�
&
]� œ] ^&�] �]+ k]�]] � ] 
 o] k&�] 4�

�]]) ^( ) � k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k]
� +]E S r o/
]]�] k� � k] k"E -]˙] � ` �]+
˝]])`	] ^�]	] � k]D -]˙] +` k� ^&�] � n]^�]O
�] k]�] k� )]˙]] � k] �]Î �]� k]�] ı]) +�]�]] � a]Î
^� �]] n+D Z T ˝ g] 0
] �]]]�]˝]` �])]� k] k�
�]] k) � œ] 4� ^�]
]]�]� �]˝]]�]] - n]) 0�] k�
�]] k) � œ] � +�]]E

F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E

SUBT � ]] r4� Î ı]� � ˛]]Ds

r o+ k$ � � k] -]] ı]) )	] - n]) 0
]� œ]
ı]]�]` $]�]D R

U 0
]� œ] ] k]�˝] k� a"� kå $]�]E S

�]^æ�]]O�]^æ�]] a"� kå $]�]E
˙] t]�] - n]) o� ˇ k] k� a"� kå $]�]E 0
 k]

-˘!`O-˘!` +^»�] œ] 
 k] �]) k&D
V � ao]$ � ` 
]�]
 k] �] k]"`O˝]]ä]` � k]å � k] T

- n]) o+ k$ k� �]`˘ k] ˘]]) œ] ˝])(
�]� ^å�] t] ˙]�]] k&D

] k]�˝] k� a"� kå 0�]]�] - n]) +^»�] t]
ı]� ]DsG

W 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E

F^ˇ]�� ]) n+ /
] 	 g]�]` �]])` ı])I U

�]+ ä o]] �]]] o+$] n+ ^˙]
]� ] ä o]]
^�]� ]�]] �]+™ ]�]] n+I

/
 k] 	]]�]` � )E a"� kå 4� O4�
� ) k� �]]+) ^�]� ]�]E V 0�] ı])
^˘]^¹�] t] �]˝] $]�]D

X /
]� ] �]+]�]] 	 g]�] /
] k� o-&) +`
ı]å] n+ W

/
]� k] 	 a]�]` ˘]¸]�] ı]) 	 g]�]
t0 k$�]] n+D

/
]� k] ä]�]`�] ı]) �]+™ t0 k$�]] ^� 0
 k]
^�]¸` 
 k] %� ] ˙]]4D X

Y � Ÿ]� k] /
]� ] �]+]�]] 	 g]�] ^˘]� �]`E
	 a]�]` ˘]¸]�] ı]) ! k]å] n+

˝]]^� 0
 k] %� ] �] ˙]]4
- n]) � Ÿ] © k]ˇ] � œ] -]� ) /
]
 k]

�]&�]] � gt]DG Y

Z /
]^�]4 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E

F^ˇ]�� ]) n+ /
] 	 g]�]` �]])` ı])I Z

� Ÿ] /
] k� ˘]]) œ] ˝])( �]� ^å�] œ] � ]
k%) - n]) �]æ] gt&]]D

SUBT � ]] r˘] n] kå � at]+�]]� k] o+ k$Ds

-ˇ�]y ST
R 0˝] ZBW

� n]�] S[BR[
] k+ RWBTY

S S)] SUBTE U
�]˙] R[WBTY
] k+ STBTX

T ^]� “] RVBU
^]� “] SVBZ
] k+ RWBU[

U � n]�] S[BS

V S/˝] TWBRX

W S)] SVBZE R[
^]� “] TZBY

X Sı]˝] SBW

Y ] k+ WBRT

�������������������

-ˇ�]y SU
Z S)] SVBR

^]� “] TZBR
^]� “] VSBU

�������������������

g&�])] � q]�]y
R ] k+ RRBT

S ] k+ RRBX

T ^]� “] TZBW

U S)] SRBRW
�]` XBS
�]˝] STBTV

V ] k+ RRBXE Z

W ^]� “] SBTU

X � n]�] RXBRT
�] RSBRW

Y S)] SUBTE U

Z �]˝] STBTX



RUTX �] k+˙] k	 �] SUBR[OSV
R[ �] k]"`O�] k]"` �]� ^å�] œ] � ] k%) �]]]

& k]E -]] �]]] & k]E
o+ k$ � ] ] k]�˝] -˘!` ˝])+ 0�]]�] k]E
�] k])�]] t0 k$�] & k] - n]) +^»�] œ] � k]
˙]�]� ) )]	] + k] ˙]]� k] & k]D

RR 	]]�]` o+$] o-]]) œ] ı]) )	] k] ^� �]+
])�] + k] ˙]]4E

0
]� ] ˝] t]�]] ı g])] �]]�] + k] ˙]]4E
˝]�] 0
]� `  o]&]` o-&)O+`O o-&)

^ı]�]�] ˙]]4]` R - n]) -]] 0
]� ]
ä o]] 	]] � k]]`D

RS �]+ 	]`˙] ^&�]]˝]] n+E �]å]
˛]� ]1 n+E

��] œ]^� �]+ �]])` ä o]] �]+™
^�]� �]� k]�]]�]]D S

/
 k] ä o]] k� 
]]˛] -]] � œ] �] œ]� & k]IG
RT F˝ g] -ı]� k] -��]`�] � ]�] œ] � `

�]˙]+ 
 k] -� a]Ã + k] ]�]` n+D T � Ÿ]� k] ˝ a]� k]
� a]Ã � )� k] � ` �] a+˝] � k]^�]�] � `E �]])
˝ g] � a]Ã �]+™ + k]˝]`D ˝ g] ˝]�] ˝]� � a]Ã �]+™
+ k]]` ˙]�] ˝]� ^� � Ÿ] ˝ a]�] ı]) -ı]�]]
 a]

]] ı g])` ˝])+ 0˝]]) �] � gt]D U RU �]+
�]]˝] � a]�] �]+ k]�]] � k] � +` n+D �]+ ä]Î )
ı g])` + k]]`D � Ÿ] ˝ a]� k] 
]ä]] k&� k] 
 k] ı]` k!
�]+™ + gt"]]E ˝ a]�] ı]) ^�]�] a� �] ˝])
] �]+™
	]] t1 ]] - n]) �] +` -ı]�]] n( 
]�]] �]&O
� gt]]]D V ˝ k] k) o)]O o%] - n]) ˝ k] k) ˘]]�]O
˘]�]�] k� � a]˝]]^�]� � k] ˝ k])] ��]]�] � œ) k]DG

]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � ] �]+
k4�]]�] n+Ds
RV �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )

� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k] � +]E
RW r o/
]]�] k� � k] k"E � Ÿ] ˝ k])` ı�]])` 
 o]^]�]`
� k] -˘]]�]� �]])� ) ˝ a]�]
 k] !`�] � gt]]]D W

˝ g] 0
] k� ^�]4 �] ˝] k] �]]˝]�] �]�]]�]]E� �]
) k]�]]E �] +` - t]
 g] �]+]�]]D RX ˝ g] �]�]O
+`O�]�] � )]+�]] - n]) �]]˝]�] � ] � k] “/

SUBRW � ]] r!]˝]` �]˝] ı]`"�]]Ds

&
˝ g]) �] �]]�]�]]D R ^
]) ı]) ı]]å` - n])
ı n]) œ] � œ] ˙ g]^˝]�] t] ı]+�]�]]D S -ı]�]` � gt] œ!� �]
% t]ı]�]] T - n]) ˙]�] g&
] k) ˝ a]� k] ) k]"` �]]� )
œ& ˝] k] 0
 k] �] 	]]�]]Ds U

RY 
 a]�]+ � Ÿ]� k] �] k]] œ] � k] ı])� k]��]) � ]

 o] k&�] 
 a]�]]�]] - n]) �]]�] � k] � k])` ı]˝�]`
� ` �] n]˝] + k] ]�]`D -]�]` 
 a]�]+ � Ÿ]� k] � n]
]]
+` ^� �]] ˙ n]
]` � a]� k] -]�]] &` ]�]` ˛]`D
RZ ˝]�] �] k]] � a]�]
 k] � +� k] �] k]E r+� œ] �]˝]]
^� ˝ g] �]+ 
]�] ˙] k] � ) )+] n+E +�]] k) ^�]4
��]] �]]�]� k] )	]˝]] n+Hs S[ � Ÿ]� k] 0�]
 k]
� +]E r�]+ k]�]] � k] � a]� k] �]+ 
 o] k&�] ^&�]] n+B
SR F/
])]4�] k� �])]� k] 
 k] � +�]]E r
]] k)
˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E F� Ÿ]
-ı]� k] ı]^�]¾]O
˛]]�] � k] g&^�]˝] � )� k]�]]�]]
gt+ V ^˙]
] ı]) ˝ a]� œ+ �]å]  a]�]]�] n+E ˙] k] ˝ a]� œ+

�] a+˝] ı�]])] n+ - n]) ^˙]
 k] ˝ a]�] ^&�] 
 k]
˘]]+˝ k] + k]D ˝ a]�+] k) -ı]� k] � k] k"O� k]^"�] t]E
^˙]� œ+ ˝ a]�] ı]` k! ! k]å -]4 + k]E ˝]�]�]])

 k] �]] k) ˙]] t4 k]D W SS ˝]�] ˝ a]� œ+ �]` �]+`
� )�]] + k]]] ˙] k] � Ÿ]� k] ^� �]] ˛]]D ˝ a]�]
-ı]�]` � gt] œ! �]+™ % t]ı] k] k] - n]) �] +` �]+
) k]"` 	]]- k] k] ˙] k] g&
] k) ˝ a]� œ+ �]]� ) œ& k]D X

ST ˝ a]�] ^
]) ı]) ı]]å` �] t]ˇ k] - n]) ı n]) œ]
� œ] ˙ g]^˝]�] t] ı]+� k] )+ k] k]D ˝ a]�] �] ˝] k]
�]]˝]�] �]�]]- k] k]E �] +` ) k]- k] k] �]_��
˝ a]�] -ı]� k]  a]�]]+ œ] � ` �]˙]+ 
 k] 
]åO
]�] ˙]]- k] k] Y - n]) 4� O g&
] k) k� 
]]�]� k]
� )]+ k] k]D SU �] k+˙] k� �] ˝ a]�+] k) ^�]4
4� ^˘]�+ #+)] n+D Z ˙ n]
]] 0
]� k] ^� �]] n+
˝ a]�] �]` � n]
]] +` � ) k] k]D ˙]�] � k] 
]])` �]]˝ œ]
�] œ"]`E ˝]�] ˝ a]� œ+ ˙]]�]�]] + k]]] ^� � Ÿ] 
]] k)
˙]+]�] � ] �]]^�]� �]+ k]�]] gt+DGsGs

SV r o/
]]�] k� � k] k"E � Ÿ] 0�]� ] ^� �]]
0�]
 k] !`�] � gt]]] ˙] k] 0�]� ` 	 a]�]` � ]
	]ä]]�]] n+E ˙] k] 0� œ+ �] a+˝] ı�]])] n+ - n])
^˙]
 k] � k] ^&�] 
 k] ˘]]+˝ k] Ÿ+D � Ÿ] 0�] k�

SUBRX � ]] r-ı]� k] 1 ı]) � ] + œ]#Ds

-ˇ�]y SU
R ^]� “] SRBR[

^]� “] TSBSZ
] k+ SSBRV

S ^]� “] VBT
^]� “] WBSZ

T S/˝] TWBRU
] k+ SSBZ

U ] k+ VBRSE RT
] k+ YBRY

V ^]� “] RTBRU
] k+ VBRR

W ] k+ SUBRYE SR

�������������������

g&�])] � q]�]y
R ^]� “] RWBV

S � n]�] R[BW
S	]�] RVBT[

T �]` TBX

U ^]� “] RWBX

V �]˙] XUBX
�]˙] XZBR
^]� “] XBRU
^�]�] RBR[
^�]�] SBX
] k+ ZBX

W S/˝] TWBRX
^]� “] WBRR

X ] k+ SUBRX

Y � n]�] SWBTZ
] k+ TTBR[

Z ]	] YBRY
]	] S[BT
] k+ UBT



�] k+˙] k	 �] SUBSWQSVBRU RUTY
� k] k"O� k]^"�] œ] � k] �]` 0�]
 k] !`�] � gt]]]D R

^˙]
] ^&�] � Ÿ] k4
]] � tÎ ]] 0
] ^&�]
SW �]+ 	]�]) ˝ a]� k] 4� k4
]] -]&�]` k&]]
˙] k] -ı]�]` ˙]]�] �]˘]]� ) �]+ t] 
 k] �]]]
-]4]]D S SX 0
] ^&�] ˝ g] -ı]�]] � at]+
	] k]� k]]] - n]) 0
] -]&�]` 
 k] �]]˝] � k)]]D
/
] k� �]]& ˝ g] � �]` ˘ a]ı] �] ) k+]]D T ˝ g]
0�] �] k]] œ] k� ^�]4 4� ^˘]�+ #+ k)]] - n])
0� œ+ ˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]] gt+Ds

SV �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k]

� +]E S r o/
]]�] k� � k] k" 
 a]�]E -��] k]O
^�]�] œ] U � ` ˝])( � at]+ � ) - n]) 0�] k�
^	]�]]( �]^�]��]�]]�]` � )D V T ˝ g]
-��] k]^�]�] œ] 
 k] � +�]]E F
]] k) ˙]+]�] k�
�]]^�]� �]+ k]�]] � ] 
 o] k&�] 
 a]�] k]D 
]] k)
˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E r˙]�]
� k])] ı]^�]¾]O
˛]]�] g&^�]˝] ^� �]] ]�]] ˛]]E
/
])]4�] k&�] 0˙]]å] ]�]] - n]) �] g+&]
� ] �])]�]] � t]ˇ a]-] “/ � œ] ˘]�]] ]�]] ˛]]E ˝]�]
˝ a]�]� k] � +]E F-˘!] a+-]IG U /
]^�]4
� Ÿ] ˝ a]� œ+ ı g])�] k� �] k]] œ] k� +�]]� k] � )� k] ˙]]
)+] gt+ - n]) � k] ˝ a]�] ı]) � �ä]] � ) � œ] k]D
� k] ˝ a]�+] k) k&�] � œ] !]�]^�]�] t]� $]� œ] k] - n])
˝ o]� g] ]]å� ) �]
] ˙]] t4 k]D � k] ˝ a]�+] k) k&�]
� ` 0ı]˙] 	]] t4 k] - n]) ˝ a]�+])` � k]åO�]� O
^)�] œ] � ] g&ˇ] ı]` t4 k]D V � Ÿ] ˝ a]�+] k) �]+)
)��]]+ W � k] t1 " œ] k� ^�]4 ˘])]]]+ �]�]]
gt&]] - n]) ˝ a]�] -��] k]^�]�] œ] � ] k&�] � k]åO

�]� ^)�] œ] k� ^�]4 -])]�] � )� k] � ` ˙]]+
�]�] ˙]]4]] - n]) ˝ a]� œ+ ˙]]�]�]] + k]]] ^� � Ÿ]
�]+ k]�]] gt+DsGs

W r
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F˝ a]�]� k] /
])]4�] k&�] � ]
+]�] k&	]� ) ˝]]^�]�] t] �]˙]]�]` ˛]` X - n])
˝ a]�] �]]˘]� k]O� g]�]� k] �] k]� - n]) ˝ a]�]� k] 0� œ+

SVBU � ]] r&`�]]) œ] � k] ^�])` !]�]^�]] t]Ds
SVBW � ]] rı n]) ı]"� � k] �]� k]Ds

�]`˘]] ^&	]]� k] k� ^�]4 ˙]��] �]�]]�]] ˛]]D R

X /
]^�]4 � Ÿ] ˝ a]�+] k) ^	]�]]( -ı]�]] +]˛]
�]æ] t1 ]] - n]) ˝ a]� œ+ g&
] k) )]� �" œ] k� +�]]� k]
� ) gt&]] - n]) � k] ˝ a]� œ+ � g]" � œ] k]D � Ÿ] k&�] œ]
k� �]`˘] 
 k] ˝ a]� œ+ ^�]"] $]� gt]]] - n]) ˝ a]�+] k)
k&�] � ] �]]�] � ) gt&]]D S � Ÿ] ˝ a]� œ+ 	]˝�]

� ) gt&]] - n]) ˝ a]� œ+ ˙]]�]�]] + k]]] ^� � Ÿ]
�]+ k]�]] gt+DG

Y 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F�] k]-]�] T - n]) 
 k] “/) U � k] � +]
˛]]E r k&	] k]I �] g+&] k� �])]� k] � ` +]�]˝]
a&^�]�]] k� �]]� ` 
]�]` )]� �" œ] ˙ n]
]` + k] ]�]`
n+Ds Z /
]^�]4 � Ÿ] �] k]-]�] � ` 
])O

+& ı]) �]
 k] �]+) � k]˝]O�]^�]�] k]˝]E �]]�]�] k]�]
- n]) ^� )�]]˝ n]�] V ˝]� � k]E ˙] k] 0
]� `
�]]�]� Ÿ+E a&��]�] œ] k� ^�]4 	] k]�] )+] gt+D
R[ � Ÿ] -��] k]^�]�] œ] k� 
]]˛]O
]]˛] �] k]-]O
^�]�] œ] � k] �]` ı g])�] k� �] k]] œ] k� +�]]� k] � )
gt&]] W ˝]]^� � k] 0�] ı]) � �ä]] � ) � œ]D /
]

˝])+ )]� �" œ] k� �]`˘] -��] k]^�]�] œ] � k] ^( )
� �]` �]]& �]+™ ^� �]] ˙]]4]]D X RR � Ÿ]
�] k]-]�] � k] 
]ä]] gt&]] Y - n]) 0� œ+ ˙]]�]�]]
+ k]]] ^� � Ÿ] �]+ k]�]] gt+DG

RS 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F4& k]�] � k] �] g+&] k� �])]� k] 
 k]
�]&�]] ^�]�]] - n]) k4
]] � ) k� �] a+˝] �] kå
ı]]ı] � ] & k]�]` �]�] ]�]]D Z RT /
]^�]4

]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E
r� Ÿ] 4& k]�] k� ^	]�]]( �]` -ı]�]] +]˛]
�]æ] t1 ]] - n]) 0
] k� k&�] 
 k] o/
]]�] œ] - n])
�]� k]^�]�] œ]E & k]�] œ] � k] � ]" $]� gt]]]D � Ÿ] 0
 k]
0˙]]å gt&]]D R[ ˝ k]�]]�] 
 k] &&]�] ˝]� )+� k]O
�]]� k] 
]�]` ˝]�]�]]) 
 k] �]] k) ˙]] t4 k]D RR

RU F� Ÿ] -ı]�]` Ü]˙]] /
])]4�] k� +]˛] œ]
4& k]�] 
 k] �]&�]] � gt]]]D RS 0�] k� ä]^)4 � Ÿ]
4& k]�] ı]) -ı]�]]  a]

]] - n]) © k]ˇ] �]åO
� ] t1 ]] ˝]]^� 4& k]�] ˙]]�] ˙]]4 ^� � Ÿ]

SVBZ � ]] r�])˝]]˙]Ds

-ˇ�]y SU
R �] SYBTS

^]� “] RRBSS

S ] k+ TTBSR

T ] k+ TBSW
] k+ TTBSS

�������������������

-ˇ�]y SV
U 0˝] RZBTWE TY

V ^]� “] UZBR
-]�] RBRT
�]ı] SBZ

W S	]�] RSBSW
] k+ SRBS[

X ^�]�] SBRV

�������������������

g&�])] � q]�]y
R �]ı] SBY

S ^]� “] UZBS
-]�] RBRU

T ]	] RVBR
^]� “] UYBR
-]�] SBR

U �] SBU

V ^�] TSBTXE TY
]+ RTBRVE RZ

W ] k+ SVBU

X ] k+ SRBSYE TS

Y ^]� “] UYBR

Z S/˝] SYBRX
�]˙] RTXBX
^�]�] UBSS
-]�] RBRR
- k]
] R[

R[ �]�]] RBU

RR ^]� “] UZBXE Y

RS ]	] RRBRU
]	] WTBR



RUTZ �] k+˙] k	 �] SVBRVQSWBRS
^� 
] ˝])+ �]&�]] � k]˝]] gt+DG R 
]] k) ˙]+]�]
k� �]]^�]� �]+ k]�]] � ] �]+ k4�]]�] n+DsG
RV 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]

� +˝]] n+E Fı]^�]_�˝]�] œ] � k] 
]^&�] œ] ı a])]�]`
a&��]�]` � ` �]˙]+ 
 k] /
])]4^�]�] œ] 
 k]

�]&�]] � k]� k] - n]) 0� œ+ ^�]"] $]�]� k] � `
^�]�] n]�]` 
]]^ä]�] � ` ˛]`D S RW /
]^�]4

]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]]
n+E r� Ÿ] ı]^�]_�˝]�] œ] k� ^	]�]]( +]˛]

�]æ]� k] ˙]] )+] gt+ T - n]) � Ÿ] � k)˝]` �] k]] œ]
� k] � ]" $]� gt]]] U - n]) 
]� a]ÉO˝]" k�
�]˘ k] a+4 ^�]�]]^
]�] œ] � k] �]]�] � ) gt&]]D V

RX � Ÿ] 0� œ+ � å`O
 k]O� å` 
]ä]] k&� )
0�]
 k] �]&�]] � gt]]] - n]) ˙]�] � Ÿ] 0�]
 k]
�]&�]] � gt]]] ˝] k] 0� œ+ ˙]]�]�]] + k]]] ^� � Ÿ]
�]+ k]�]] gt+DsGs

SW �]])+� œ] 
]]�] k� �]+`� k] k� ı]+� k]
^&�] �]+ k]�]] � ] �]+ 
 o] k&�] � k] k)

ı]]
] ı] at+˘]]B S r o/
]]�] k� � k] k" 
 a]�]E 
] k])
�]])` � k] �]Î �]� k]�] � ` ^	]��]` 0å]˝ k] a+4
� +] n+E W F�]+ �]])`E ˙] k] 
]�] k&�] œ] k�
^�]4 ( ]"� ˙ n]
]` ˛]`E -]˙] k&	] k] /
 k]
˝] k]å ^&�]] ]�]] n+I X -˘!] a+-]I -�]
k&	]�]]E 
]] k) �] k]] � k] k) ı]]
] -] t4 k] - n]) � Ÿ]

�]]�]]�]]�] + k] ˙]] t1 ]`DG T /
]^�]4

]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E
F k+ 
] k])E � Ÿ] ˝ k] k) ^	]�]]( gt+D � Ÿ] �] a+˝]O
 k]
)]� �" œ] � k] ˝ k] k) ^	]�]]( k4
 k] 0# ] t1 ]]E ˙ n]
 k]

]� ao]&) -ı]�]` �]+ œ) 0# ]˝]] n+D U � k]

] k]) � ` &`�]] œ) %] œ& k] - n]) 0
]� ` �]`�]] œ)
^])] œ& k]D Y � Ÿ] 0
]� ` ^�]¸` 	 a])˘]O	 a])˘]O
� ) 0
 k] ^˘]� �]`E 	 a]�]` ˘]¸]�] �]�]] gt&]]D
V �]+ 
]� ao]&) k� �]`˘] �] a!�]] “/ k� �] kåO�] kå
˙]]�] 
 a]	]]� k] � ` ˙]]+ �]�] ˙]]4]`DG Z

F��] œ]^� �]+ � Ÿ]� k] � +] n+ - n]) a&^�]�]]
k� )]� �" -]� ) 0
 k] � g]" � œ] k]DG 
]] k)

˙]+]�] k� �]]^�]� �]+ k]�]] � ] �]+
k4�]]�] n+D W F
] k]) � œ] k&+]˝] � ` 	 a]�]`

�]_
˝]�] œ]� � œ] )+� k]�]]� k] 
]�]` ˝]�]�]]) 
 k]
� ]" $]� k] ˙]] t4 k] - n]) �] k]] œ] � k] ˙]]�]�]]
+ k]]] ^� � Ÿ] �]+ k]�]] gt+DG

X 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F� Ÿ] 0¢]) 
 k] � n]^�]�] k]�] k� )]˙]]
�]� g]� &� k]

]) � � k] 
] k]) ı]) +�]�]] � )� k]
� k]˙] )+] gt+D R �]+ )]˙]]- œ] � ] )]˙]] n+ S

^˙]
] k� ı]]
] � k]� a]�]]) �] k] kåE T � a]ÃO)˛]E U

� a]å
]�]]) - n]) �] a+˝]O
 k] 
 n]^�]� œ] 
 k] �]�]`
4� 
 k]�]] n+D Y �]+ k&+]˝] � œ] ˝ k])` 	 a]�]`
�]_
˝]�] œ] � k] ˝]�]�]]) 
 k] ˝]+
]O�]+
] � )
k&]]D �]+ ˝ a]�] ı]) +�]�]] � )� k] k�

^�]4 � k])]� o]&` � ` &`�]]) 	]å` � k)]]
- n]) %�]]�] �]�]]4]] - n]) ˝ a]�]
 k] -ı]�]]
�]˘]]�] � )� k] k� ^�]4 4� �]å` %]�]
˝ n]�]]) � k)]]D Z �]+ -ı]�]` �]	˝])O
� o]& ]]å`� 
 k] ˝ k])` &`�]]) œ] � k] �]])O�]])O
� ) %] k&]] - n]) -ı]� k] a� �+]å œ]� 
 k]
˝ k])` �]`�]] œ) ^])] k&]]D R[ 0
] k� ı]]
]
/˝]�]` ˝]]&]& � œ] �] k] kå + œ] k] ^� 0�] k� & n]å� k]

 k] 0# � k]�]]�]` ˇ g]�] ˝ a]� k] %� � k]]`D �]+
˝ k] k) ( ]"� œ] � œ] k4
 k] � a]
] -]4]] ˙ n]
 k] �] k]]
g""` &`�]]) œ] 
 k] ˇ]åˇ]å]˝ k] a+4 �]+) � œ] � a]
]

˙]]˝ k] Ÿ+D ˝]�] 0
] k� � a]å
]�]]) œ]E � a]ÃO)˛] œ]
- n]) 0�] k� ı]^+�] œ] � ` ˝ k]ä] ]å]å]+"

 k] ˝ k])` &`�]] œ) ^+�] ˙]] t4]`D RR 0
] k�
�] k] kå -ı]�]` "]ı] œ] 
 k] ˝ k])` 
]å� œ] � k] ) Ÿ]&
$]� œ] k]D V �]+ -ı]�]` ˝]�]�]]) 
 k] ˝ k] k) �] k]] œ]
� k] �]]) $]� k]]] - n]) ˝ k] k) �] kåO�] kå �]ä]O
� g]˝] 	 o]� k] ä]�]`�] ı]) ^])� ) ˘]� �]]˘ g]) + k]
˙]] t4 k]D RS � k] ˝ k])` 
]])` & n]�]˝] - n])
��]]ı]]) � ] 
]])] �]]�] � g]" � œ] k]E W ˝ k])`
&`�]] œ) %] œ& k] - n]) ˝ k] k) -]�]`�]]�] �]) œ]
� k] 0˙]]å œ& k]D ^( ) � k] ˝ k] k) ı]˝˛])E ˝ k])]

SWBW �	]]yE r
 k]^"] œ]Ds SWBX �	]]yE r�]
 g]O
� & k)��])Ds ]+ 4� -�]�] �]˝ “]�]` n+D
SWBZ � ]] r+�]�]] � )� k] k� -ı]� k]  o]¾]Ds
� ]] r˝]�]�]]) œ]Ds

-ˇ�]y SV
R �] g+ RBS

S S/˝] SYBRY
]	] ZBRRE RS
]	] RUBSZ
^]� “] UXBR
] k]4 TBUOW
-]�] RBW

T ^]� “] SVBRXE
S[
�]ı] SBU

U �]ı] SBV

V ^]� “] UXBU

�������������������

-ˇ�]y SW
W ] k]4 TBUOW

-]�] RBZ

X ^�]�] RBR

Y ]	] STBRR
-]�] RBR[
˙]� ZBU

Z ] k+ SXBTS

�������������������

g&�])] � q]�]y
R ^]� “] SVBZ

] k+ SZBRY

S &]�] SBTX

T +
] RBY

U ^]� “] UBRT

V ]	] VBSY
+
] RBY

W ] k+ SXBTSE TT
] k+ SYBVE RY
˙]� ZBT



�] k+˙] k	 �] SWBRTQSXBU RUU[
�]� å` � ] 
]]�]]�] - n]) ˝ k])` ^�]¸` 
]� ao]&)
� œ] $]�] œ& k]DG

RT F� Ÿ] ˝ k] k) �]`˘] 
 k] ]]� k]O�]˙]]� k] � `

]])` -]�]]ä œ] � o]& � ) gt&]]D ˝ k] k) �]+ t]

 a])� o]$�] � ` ˇ a]� œ] ^( ) � �]` 
 a]�]]�]`
�] œ&]`D R RU � Ÿ] ˝ a]� k] ^˘]� �]`E 	 a]�]`
˘]¸]�] �]�]] gt&]] - n]) ˝ g] �] a!�]] “/ k�
�] kåO�] kå ˙]]�] 
 a]	]]� k] � ` ˙]]+ �]�]
˙]]4]`D S ˝ g] ^( ) � �]` �]+™ �]
]]�]`
˙]]4]` ��] œ]^� �]+ �]]˝] � a]�] �]+ k]�]] � k]
� +` n+DG 
]] k) ˙]+]�] k� �]]^�]� �]+ k]�]]
� ] �]+ k4�]]�] n+D

RV 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]

] k]) 
 k] � +˝]] n+E F˙]�] ˝ g] ^] k)]` - n])
˝ k] k) �]+ t] �])� k]�]]� k] �] k]]� � )] œ+ k] - n])
˝ k] k) �]`˘] �]])O� ]" �]˘ k]]`E ˝] k] k4
]]
+]+]� ]) + k]]] ^� 
]] k) Ë`ı] ˛])O˛])
� t]ı]� k] �] œ] k]D T RW 
]� ao]&) k� 
]�]`
+]^� �]� -ı]�]`O-ı]�]` ]À` 
 k] 0˝])
˙]] t4 k]E -ı]� k] ˘] k] k]� - n]) 	 g]�]
 g])˝]
� æ] “/&]) � ı] kå 0˝]]) œ& k] - n]) ˛])O˛])
� t]ı œ] k]D� � k] ä]�]`�] ı]) � n]# ˙]] t4 k]E ˛])O
˛]) � t]ı]˝ k] ) œ+ k] - n]) n+)˝]O�])` �]ä]) œ]

 k] ˝ a]� k] ˝]] œ�  k]D U RX � k] ˝ k] k) ^�]4 �] k]� O
]`˝] ]] t4 k] V - n]) ˝ a]�]
 k] � œ+ k]E

r˝ g] �]+ �]])` n+ ^˙]
]� ` �]å] “/ � `
˙]]˝]` ˛]`E 
]� ao]&) 
 k] �] k]] -]� )
˝ k] k) �]+ t] �]
]˝ k] ˛ k]E


]� ao]&) ı]) ˝ k])] - n]) ˝ k] k) �] k]] œ] � ]
&�]&�]] ˛]]E W

˝ g]� k] ˇ])˝]` k� 
]�]` �] k]] œ] � œ] $)
n( �]] ^&�]] ˛]]E

+]�]I -�] ˝ g] ^� 
] � &) �]]�] + k]
]�]` n+D X

SWBRV �	]]yE r�]]˝] ^� 4 a+4 �] k]�]Ds
SWBRW � ]] rÜ]ˇ]]�]Ds � ]] r^
]�] -]�˝]`�]
k� ˘] k]� k]Ds �	]]yE r˛])˛])]+" k� � ı] kå

ı]+� œ]� k]Ds

RY ^˙]
] ^&�] ˝ g] ^] k)]` 0
] ^&�] Ë`ı]
˛])˛])] t4 k]E

˙]�] ˝ g] ]]�]�] + k] ˙]]4]` ˝] k] 
]� ao]&)
k� Ë`ı] �]�])] ˙]] t4 k]DsG R

RZ 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F� Ÿ] ˝ k])] +]�] 0�] �]+) œ] � `
˝])+ � ) gt&]] ˙] k] 
 a]�]
]]�] - n]) �]`)]�]
ı] kå Ÿ+D � Ÿ] 
]� ao]&) � ` 0( �]˝]` �]+ œ) ˝ a]�]
ı]) ˘]æ] t1 ]] - n]) ˝ g] ]+ k) 
]]]) � œ] g$�]
˙]]4]`D S S[ � Ÿ] ˝ a]� k] ] \$ k% � � œ] 0˝]])
gt&]] ˙ n]
 k] � Ÿ] g&
]) œ] � k] 0˝]])˝]] gt+E ˙]+ t]

� o]� k] -)
 k] 
 k] �] k) a+4 �] k]] Ÿ+D � Ÿ] ˝ a]� k] 0�]
]+)]/�] œ] � œ] œ( � gt&]] ˙]+ t] � a]À˝] œ] 
 k] � “/
˙]]+ 0˙]]å ı]å` Ÿ+ - n]) � Ÿ] ˝ a]� k] 0
] � ì]
� œ] $]�] gt&]] ˙]+ t] �]]� ` 
]�] �] k]] $]� k]
˙]]˝ k] Ÿ+ T ˝]]^� ˝ g] ^( ) � �]` -]�]]& �]
+ k]D ^( ) � Ÿ] •ä]&] �] k]] œ] k� k&�] � œ] ) n]�]�
� k] -] t1 ]]D�

SR � Ÿ] ˝ a]�] ı]) -˘]]�]� � +) %] t1 ]]
- n]) ˝ g] ^( ) � �]` �]ä]) �]+™ -]4]`D U

� k] ˝ a]� k] gt% œæ k]E �]]) ˝ g] � +™ �]+™ ^�]� k]]`DG

]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � ] �]+
k4�]]�] n+Ds

SX �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k]

� +]E S r o/
]]�] k� � k] k"E 
] k]) k� �]] k) � œ]
4� �] k]� ]`˝] ]] V T - n]) 0
]
 k] � +E

F
]� ao]&) k� ( ]"� œ] ı]) )+� k]�]]� k]E
�] a+˝]O
 k] Ë`ı] œ] k� k&�] œ] k� 
]]˛]

��]]ı]]) � )� k]�]]� k]E

]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]

� +˝]] n+E
r k+ 
] k])E ˝ g]� k] 	 a]& � +] n+E F� k])`


 ao]&)˝]] � k]^�]
]]�]� n+DG W

U ˝ k] k) /�]] k� 
]� ao]&) k� �]`˘] œ]O�]`˘] Ÿ+D

SWBS[ � ]] r� ì]Ds � ]] r� k] �]˙]] t1 O
�]]Ds SXBT � ]] rı]^)ı g]� “]Ds

-ˇ�]y SW
R ]	] STBRW

S ] k+ SWBUE V

T ] k+ SXBSY

U ] k+ SXBTV
] k+ TSBR[

V ] k+ SXBTS

W -]�] RBZE R[

X ] k+ SYBS

�������������������

g&�])] � q]�]y
R ]	] STBV

S ] k+ SXBTU

T ] k+ SYBY

U ] k+ SXBTW

�������������������

-ˇ�]y SX
V ] k+ SWBRX

W ]	] STBZ
] k+ SYBSE RS



RUUR �] k+˙] k	 �] SXBVORZ
˝ k] k) � ])`]) œ] � k] ˝ a]� k] /˝]�]] ^�]	]])]

^� ˝ k])` 
 ao]&)˝]] � k]^�]
]]�]� n+D
V 0�+ œ]� k] ˝ k] k) 
]] k) ˝]	˝ k] 
]�]`) 
 k]

�]]�]` 
]�] k]�]) � ` �]� å` 
 k]
�]�]]4 R

˝ k])] �]
˝ g]�] �]�]]�] k]�] k� 4�
k&�]&]) 
 k] �]�]]�]]D

W ˝ k] k) ˘]ıı g] �]]�]]�] k� �] t]˙] k� ı k]å œ] 
 k]
˝ n]�]]) ^� 4

˝ k] k) -] k] � ] ^+

]] ^� ¢]`�] Ë`ı] œ] S

k� 
]) k] ı k]å � ` �]� ^å�] œ] 
 k]
�]�]]�]] ]�]] ^˙]
] ı]) +]˛]`O& t]˝]
� ] � ]�] ˛]]D

X ˝ k] k) ı]]�] ^�]Ò] 
 k] �]]4 o)]O^�] o) k]
�]�]�]�] 
 k] �]�]]4 ]4E

˝ k] k) ( � “] ı]) �]]] �]]^�]�]]�]] 4�]`O
�]]+ T Ë`ı] œ] 
 k] �]]4 �]`� k] ˇ]] k]
- n]) � Ÿ]˙]�]` 1 �] � ] �]�]] ˛]]D

Y ˝ k] k) 	 k]� n]4 
]`& k]�] - n]) -)�]]& U


 k] ˛ k]D
k+ 
] k])E ˝ k] k) �]]^�]� ˝ k] k) +` a+�])� o]&
-]&�]` ˛ k]D V

Z ˝ k])` ˙ a]å] “/ � )� k]�]]� k]E ]�]]�]
k� a� �]�] - n]) ˝]˙ a])� k]� ])

�] k]]� ˛ k]D W


]� ao]&) k� 
]�]` ˙]+]ä] - n]) 0�] k�
�]��]]+ ˝ k] k) ı]]
] � k]�]O k&�] � )� k]
-]˝ k] ˛ k]D

R[ ˝ k])` 
 k]�]] � œ] ( ])
]E � g]& - n]) ı a]" X

k� �] k]Ã] ˛ k]
� k] ˝ a]�] ı]) -ı]�]` %]� œ] - n]) " k]ı]

�]"� ]�]] � )˝ k] ˛ k]E 0�+ œ]� k] ˝ k])`
�]]�] �]æ] &` ˛]`D

RR ˝ k])` 
 k]�]] � œ] -)�]]& k� -]&�]` ˛ k]
˙] k] ˝ k] k) ˘]]) œ] ˝])( � ` &`�]]) œ]
ı]) ˝ n]�]]˝] )+˝ k] ˛ k]E

SXBUE RR � ]] rı]^)ı g]� “]Ds SXBZ �	]]yE
r
 g] kæ -]&�]`Ds

˝ k])` �]`�]]) œ] ı]) � g])�]`) 	] kå
)+˝ k] ˛ k]D

˝ k] k) ˘]]) œ] ˝])( � ` &`�]]) œ] ı]) � k]
-ı]�]` ] k]�] %]� œ] " t]]˝ k] ˛ k]E

0�+ œ]� k] ˝ a]� k] /˝]�]] ^�]	]])] ^� ˝ k])`

 ao]&)˝]] � k]^�]
]]�]� n+D

RS ˝ k])` � k]� a]�]]) & n]�]˝] k&	]� ) ˝])O
�]`�] R � k] ˝ k] k) 
]]˛] � ]) k]�]]) ^� �]]D S

0
]� k] ˝ k] k) �]]�] k� �]&� k] ˝ a]� k] ˘] t]&`E �] k]+]E
) t]]] - n]) 
]`
]] ^&�]]D T RT �]]�]]�]E
˝ g]�]�] U - n]) � k]� k]� V � k] ˝ k] k) 
]]˛] ��]]ı]])
^� �]] - n]) ˝ k] k) �]]�] k� �]&� k] ˝ a]� k]
&]
]O&]^
]�] t] W - n]) ˝] t]� k] � ` ˘]`ä œ] &™D
RU ˝] k]])�]] k� �])]� k] X � k] ˝ k] k) �]]�]
k� �]&� k] ˝ a]� k] �] k] kå - n]) 	]˘˘]) ^&4D

RV &&]�] Y k� �] k]] œ] � k] �]` ˝ k] k) 
]]˛]
��]]ı]]) ^� �]]D ˝ g]� k] �] a+˝]O
 k] Ë`ı] œ] � œ]

] n]&]]) œ] � k] � ]�] ı]) )	]]D � k] ˝ a]� k]
�]ä])]� k] � œ] +]˛]`O& t]˝] Z - n]) -]�]� g]
] � `
�]� å` ^&�]] � )˝ k] ˛ k]D RW ˝ k])` ˘]`ä] œ]
� ` �])�]]) k&	]� ) 4& k]�] � k] ˝ k] k) 
]]˛]
� ]) k]�]]) ^� �]]D 0
]� k] ˝ k] k) �]]�] k� �]&� k]
˝ a]� k] ^( ) k]ä]]E � Ÿ]˙]�]` 1 �]E o)]`�] � æ] “/O
&]) � ı] kåE � k]+˝])`�]O
 k]O� k]+˝])`�] � ı] kåE
� go] k] - n]) �]]^�]� ^&4D

RX �] g+&] - n]) /
])]4�] k&�] � k] �]`
˝ k] k) 
]]˛] ��]]ı]]) ^� �]] - n]) ˝ k] k) �]]�] k�
�]&� k] ˝ a]� k] ^�]��]`˝] R[ � ]  k] gt+E 	]]� k] � `
�]^æ�]]O�]^æ�]] ˘]`ä œ]E �]+&E RR ˝ k]�] - n])
�]�]
] t] RS ^&�]]D RT

RY ˝ k])` ˘]`ä] œ] � ` �])�]]) - n]) ˝ k])`

]])` & n]�]˝] k&	]� ) &^�]�� RU � k] ˝ k] k)

]]˛] � ]) k]�]]) ^� �]]D 0
]� k] ˝ a]� k] �]&� k] � œ]
k+�]�] k]�] � ` &]	]O�]^&)] - n]) ä]+])

� ` 1 �]� &`D RZ 1 ˙]]�] k� �]&]�]
- n]) �]]�]]�] � k] ˝ k] k) �]]�] k� �]&� k]

SXBRY � ]] r�]]�]O� g] k) o)�] � ` 1 �]Ds

-ˇ�]y SX
R �] TBYE Z

R/˝] VBST

S 0˝] R[BSE U

T 0˝] R[BSE U

U 0˝] R[BRVE RY

V R)] ZBSX

W ]+ RTBSE V
] k+ SXBSX

X 0˝] R[BW
^]� “] UWBZ

�������������������

g&�])] � q]�]y
R 0˝] R[BSE U

] k] RBT

S S/˝] ZBSR

T ^]� “] R[BZ

U ]	] WWBRZ

V 0˝] R[BS

W ] k]4 TBW

X 0˝] R[BSE T
] k+ TYBW

Y 0˝] R[BX

Z R)] R[BSS

R[ �]] RRBRSE TT

RR 0˝] UTBRR

RS ^]� “] YBSS

RT R)] VBZ
4˙] TBX
Ü k]�] RSBS[

RU ]	] XBY



�] k+˙] k	 �] SXBS[OTV RUUS
˝ a]� k] ^ı]"�] t] �] k]+]E ˝]˙]� - n]) �]˘]�
^&4D S[ &&]�] R � k] ˝ k] k) 
]]˛] ä]`�] k�
� ı]å œ]� � ] ��]]ı]]) ^� �]]D SR ˝ g]� k]
-)�]` �] k]] œ] - n]) k� &]) S k� 
]�]` Ü]ˇ]]�] œ]
� k] � ]�] ı]) )	]] ˙] k] � k]��] œ]E � k]æ œ] - n])
�]� ^)�] œ] k� ��]]ı]])` ˛ k]D T SS �]`�]]
- n]) )]�]] U k� 
] n]&]]) œ] � k] �]` ˝ k] k)

]]˛] ��]]ı]]) ^� �]]D 0�+ œ]� k] ˝ k] k) �]]�]
k� �]&� k] ˝ a]� k] +) ˝])+ k� �]^æ�]]O�]^æ�]]

/¾]E � `�]˝]` ı]˝˛]) - n]) 
] k]�]] ^&�]]D V

ST +])]�]E W � �� k] - n]) -&�] X � k]E 
]]˛]
+` �]`�]]E Y -

 g]) Z - n]) � �]�]& k�

] n]&]]) œ] � k] ˝ k] k) 
]]˛] ��]]ı]]) ^� �]]D
SU � k] ˝ k] k) �]]ä]]) � œ] 
 ao]&)O
 ao]&) � ı]å œ]
- n]) �]`� k] � ı]å œ] 
 k] �]� k] k4
 k] ˘] k]] œ] � ]
��]]ı]]) � )˝ k] ˛ k] ^˙]�] ı]) o)]`�] � æ] “/
� ] � ]�] ˛]]D 
]]˛] +`E o)]O^�] o) k] � ]�]`�]
� k] )

] œ] 
 k] -˘!` ˝])+ �] t]ˇ]� ) �]]˝ k]
- n]) � k]˘]˝ k] ˛ k]D
SV ˝])�]`�] k� ˙]+]ä] R[ ˝ k])] �]]�]

% k]�]] � )˝ k] ˛ k]
/
]^�]4 
]� ao]&) k� �]`˘] œ]O�]`˘] ˝ g]

+� k]�]] 
]]�]]�] 
 k] �]&] )+˝]] ˛]]E
�])] )+˝]] ˛]]D�

SW ˝ k] k) 	 k]� n]4 ˝ a]� k] 
]� ao]&) � ` ]+)]/�] œ]
� œ] � k] ]4E

ı g])�] � ` ˝ k]ä] - t]ˇ]` � k] �]`˘] 
]� ao]&)
� œ] ˝ a]� k] k4
]] �]])] ^� ˝ g] ˝]+
]O
�]+
] + k] ]�]]D

SX ˝ k])` & n]�]˝]E ˝ k])] �]]�]O-
]�]]�]E ˝ k] k)
�]��]]+ - n]) �]]^�]� E

˝ k])` ˙ a]å] “/ � )� k]�]]� k]E ˝ k] k)
��]]ı]])` RR - n]) ˝ k] k) 
]�]`
�] k]Ã]E RS

SXBRZ � ]+ &]�]˘]`�]` � ` ˙]]^˝] � ] 4�
ı k]å n+D �4� � a]	]
 g]&]) �])� "D SXBS[
� ]] r
 a]� k] a+4 � ı]å œ] � k] ˝ n]]]) � `
�]]` ı] k]	]]� œ]Ds SXBSV � ]] 	]]]&E r- n])
	]]�]&]) �]�]˝]] ˛]]Ds

˝ a]�] ı]) 
]�]]) 
]])` �]`åE

]�] a� ! 0
] ^&�] �]`˘] 
]� ao]&) � œ]


]�]] ˙]]4]] ˙]�] ˝ g] ^] k)]]D R

SY ˝ k] k) �]]^�]� œ] � ] ˘]`	]�]] 
 a]�]� )

]� ao]&) ^� �]] k) k� /�]] k� � t]ı]
0 œ#  k]D

SZ 
]�]` 	 k]� n]4E �]��]]+ - n]) �]]^�]�
-ı]� k]O-ı]� k] ˙]+]ä] 
 k] 0˝])� )

ä]�]`�] ı]) -] 	] kå + œ] k]D
T[ � k] ä] k])Oä] k]) 
 k] - n]) ^�]�]	]O^�]�]	]O

� ) ) k] t4 k]E S

-ı]� k] ^
]) ı]) ˇ g]�] $]� œ] k] - n])
)]	] � œ] �] k] œ" k]D

TR � k] -ı]�]] ^
]) � at]å�]] � œ] k] - n]) "]"
- k] œæ k]E

˝ k] k) ^�]4 ^�]�]]ı] � œ) k] - n]) ä] k])O
ä] k]) 
 k] ) k] t4 k]D

TS � k] �]] k) a&	] k� ˝ k] k) �]] k) � œ] �] k]� ]`˝]
]] t4 k] - n]) �]+ )]] -�]]ı œ] k]B

F
] k]) � ` "�� ) � ] � n]�] n+E
˙] k] -]˙] ]+ k) 
]]]) � œ] 	]]�] k]�]
ı]å] n+H T

TT ˝ k])] �]]�] 
]� ao]&) k� )]
˝ k] -]�]]
� )˝]] ˛]] - n]) ˝ g] k&�]O k&�] k�
�] k]] œ] � k] 	 a]�] � )˝]] ˛]]D U

˝ g] -ı]�]` -ı]]) & n]�]˝] - n]) �]]�]O
-
]�]]�] 
 k] ˇ])˝]` k� )]˙]]- œ] � k]
�]]�]]�]]�] � )˝]] ˛]]D V

TU �]]) -]˙] ˝ g] 
]� ao]&) � `
]+)]/�] œ] � œ] g""� ) ˝]+
]O�]+
]
+ k] ]�]] n+E W

˝ k] k) 
]]˛] ˝ k])] 
]])] �]]�] - n]) ˝ k] k)
�] k]] g$�] ]4D X

TV Ë`ı] œ] k� 
]�] �] k]] ( "` - t]	] œ] 
 k]
˝ a]� k] k&	 œ] k]E Y

0�] k� )]˙]] �]] k) $) k� ˛])O˛])
� t]ı œ] k]E Z 0�] k� ˘ k]+ k) ( � ı]å
˙]] t4 k]D

-ˇ�]y SX
R 0˝] SVBT

S 0˝] SVBRT

T S/˝] RXBRR
]	] W[BX

U 0˝] R[BX

V R)] R[BRE S
]	] W[BW

W 0˝] RRBTR

X S)] RZBRS
-]�] RBV

Y 0˝] SVBT
-] WBRZ

Z 0˝] R[BSS

R[ R)] R[BSS
]	] STBRU

RR ] k+ SXBYE Z

RS ] k+ SXBR[E RR

�������������������

g&�])] � q]�]y
R ] k+ SWBRU

S ]	] STBR
] k+ SWBRX

T ] k+ SWBV

U ] k+ SXBRUE RW

V ˙]� ZBT

W ] k+ SWBRZ

X ] k+ SXBSX

Y ] k+ SWBRV

Z ] k+ SYBRX



RUUT �] k+˙] k	 �] SXBTWQSYBRT
TW )]� �" œ] k� 
] n]&]]) ˝ k])` �]+ +]�]˝]

k&	]� ) �]] k) n+)˝] k� 
]`"`
�]˙]] t4 k]D

˝ k])] o-˝] -˘]]�]� - n]) �]�]]�]�
+ k]]]E

˝ g] +� k]�]] k� ^�]4 ^�]"
˙]]4]]DGsGs R

SY �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k]

� +]E S r o/
]]�] k� � k] k"E 
] k]) k� - a]� k]

 k] � +�]]E F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E

r˝ k])] �]�] �]� o]$ 
 k] g( �] ]�]] n+E S

˝ g] �]])O�]]) � +˝]] n+E F� Ÿ] 4�
“/��]) gt+D

� Ÿ] �]`˘] 
]� ao]&) � œ] 4� “/��]) k�
-]
]�] ı]) � n]# ] gt+DG T

�]]) ˝ g] ˙] k] 	 a]& � k] “/��])

]�]�]˝]] n+E

˝ g] � k] “/ “/��]) �]+™E �]]� g]�]`
o/
]]�] n+D

T ˝ g] 	 a]& � k] &]^�]� k]�] 
 k] ä�]]&] � a]^ÃO
�]]�] 
]�]�]˝]] n+D U

˝ g] 
] k]˘]˝]] n+ ^� k4
]] � k] “/ )+
�]
�]+™ ˙] k] ˝ k])` 
]�]�] 
 k] �]]+) + k]D

U ˝ g]� k] -ı]�]` � a]^Ã - n]) ı n]�]` 
]�]�] 
 k]
	 g]�] & n]�]˝] �]" k])` n+E

˝ g] -ı]� k] 	]ä]]� k] � œ] 
] k]�]]O˘] t]&` ˙]�]]
� )˝]] ˙]] )+] n+D V

V ˝ g]� k] �]å` a+�])� o]&` 
 k] � k]�]O k&�] � ) k�
� k]� a]�]]) & n]�]˝] � �]]�]` n+E W

-ı]�]` & n]�]˝] � ` �]˙]+ 
 k] ˝ k])] �]�]
�]� o]$ 
 k] g( �] ]�]] n+DsG

W F/
]^�]4 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E

r˝ g] �]�]O+`O�]�] 	 a]& � k] “/��])

]�]�]˝]] n+ �]H

X /
]^�]4 � Ÿ] ˝ k] k) ^	]�]]( ı]) k&^
]�] œ]
� k] �]] )+] gt+E ˙] k] )]� �" œ] � œ] 
 k]

]�]
 k] 	 gt]	]]) �] k]] Ÿ+E R

� k] ˝ k])` +) 	 g]�]
 g])˝] ˘]`ä] ı]) ˝]�]O
�]] œ) ˘]�]] t4 k] ˙] k] ˝ g]� k] -ı]�]` � a]^Ã

 k] +]^
]�] � ` n+

- n]) ˝ k])` �]]�] ^�]¸` � œ] ^�]�]]� )
˝ a]� k] g&^�]˝] � ) œ& k]D S

Y � k] ˝ a]� k] ] \$ k% � � œ] 0˝]]) œ& k]E
˝ g] �]`˘] 
]� ao]&) � œ] �] a+˝] � a])` �] n]˝]

�] k)]]D T

Z ��]] ˝]�] �]` ˝ g] -ı]� k] � ]^˝]�] 
 k]
� k+]]E F� Ÿ] 4� “/��]) gt+GH

˝ g] -ı]� k] g&^�]˝] � )� k]�]]�] œ] k� +]˛]
� œ] � k] “/ “/��]) �]+™E -&�]] o/
]]�]
+ k]]]DsG

R[ F˝ g] ı]) k&^
]�] œ] k� +]˛] œ] k4
 k]
�]])] ˙]]4]] �]]�] k] ˝ g] � k] “/
	]˝]�]])^+˝] + k]E

��] œ]^� �]+ �]]˝] � Ÿ]� k] � +` n+DG 
]] k)
˙]+]�] k� �]]^�]� �]+ k]�]] � ] �]+
k4�]]�] n+Ds

RR �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k] � +]E
RS r o/
]]�] k� � k] k"E 
] k]) k� )]˙]] k�
�]] k) � œ] 4� �] k]� ]`˝] ]] - n]) 0
]
 k]
� +E F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E

r˝ g] ı]^)ı g]� “]˝]] � ] -]&� “] ˛]]E�
˝ g] � a]^Ã 
 k] �])ı g]) ˛]] U - n]) ˝ k])`


 ao]&)˝]] � k]^�]
]]�] ˛]`D V

RT ˝ g] ı])� k]��]) k� �]]]E -&�] � œ] ˛]]D
˝ a]� k] +) ˝])+ k� -�]�] k]�] )˝�] 
 k]

˙] kå � ı] kå ı]+�]]4 ]4 ˛ k]
P�]]^�]� E ı a]	])]˙] - n]) �]�]�]E

SYBY � ]] r� ì]Ds SYBRS �	]]yE r˝ g]� k]
�]� g]� k] ı]) � a]+) �]�]] &` ˛]`Ds

-ˇ�]y SX
R �]˙] TXBR[

�������������������

-ˇ�]y SY
S ] k+ SYBV

T ] k+ SXBU

U &]�] SBUY

V ˙]� ZBT

W ]	] STBRE T
] k+ SXBRS

�������������������

g&�])] � q]�]y
R ] k+ T[BR[E RR

S ]	] STBZ

T ] k+ SXBSW

U ] k+ SYBT

V ] k+ SXBT



�] k+˙] k	 �] SYBRUOSU RUUU
� ) k� "� E 
 a]� k]�]]�]` - n]) �])]˙]E

�]`�]�]E ^( ) k]ä]] R - n]) ı]��]]D
0� œ+ 
] k]� k] k� 	] t]˘] œ] � œ] ^�]# ]�]]

]�]] ˛]]D
^˙]
] ^&�] ˝ a]� k] ^
])˙]] ]�]] ˛]]E

0
]` ^&�] ˝ k] k) ^�]4 � k] ˝ n]�]]) ^� 4
]4 ˛ k]D

RU � Ÿ]� k] ˝ k])] -^�]� k]� � ) k� ˝ a]� k] ı]+)]
k&� k]�]]�]] � Î �] #+)]�]] ˛]]D

˝ g] ı])� k]��]) k� ı]^�]¾] ı]+]å ı])
˛]] S - n]) -]] 
 k] ˇ]ˇ]� ˝ k] ı]˝˛]) œ]
k� �]`˘] ˘]�]] � )˝]] ˛]]D

RV ^˙]
] ^&�] ˝ a]� k] ^
])˙]] ]�]] ˛]]E 0
]
^&�] 
 k] � k]� ) ˝]�] ˝]� ˝ g] -ı]� k]
˘]]�]˘]�]�] � œ] ^�]& �]�] )+]

˙]�] ˝]� ^� ˝ a]�]� œ] � a])] “/ �] ı]]�]`
]�]`D T

RW -ı]� k] ( �]˝ k]O g( �]˝ k] � ]) k]�]]) U � `
�]˙]+ 
 k]

˝ g] ä a]��]` �]�] ]�]] - n]) ı]]ı] � )� k]
�]]]D V

� Ÿ] ˝ a]� k] g&^�]˝] ˙]]�]� ) ı])� k]��]) k�
ı]+]å 
 k] ^�]� ]�] gt&]] - n]) ˝ k])]
�]]�] � ) gt&]]D W

k+ ı]+)] k&� k]�]]� k] � Î �]E ˝ a]� k]
� Ÿ] ˇ]ˇ]� ˝ k] ı]˝˛]) œ] k� �]`˘] 
 k]
^�]� ]�] gt&]]D

RX -ı]�]` 
 ao]&)˝]] � ` �]˙]+ 
 k] ˝ k])] �]�]
�]� o]$ 
 k] g( �] ]�]] n+D X

-ı]�]` �]]�] � ` �]˙]+ 
 k] ˝ g]� k] -ı]�]`
� a]^Ã í]�" � ) �]` n+D Y

� Ÿ] ˝ a]� k] �]`˘ k] ä]�]`�] ı]) ı]"�
gt&]]D Z

˝ a]� k] )]˙]]- œ] k� 
]]�]� k] ˝]�]]�]] �]�]]
gt&]]D

RY ˝ k] k) ı]]ı] k� �]])` & k]�] - n]) ��]]ı]])
� œ] ˝ k])` � k] “/�]]�]` � k] ˝ k] k) ı]^�]¾]O

˛]]�] œ] � k] g&^�]˝] � ) ^&�]] n+D

� Ÿ] ˝ a]�]� œ] -]] � ` ˙�]]�]] �]å� ] t1 O
]] ˙] k] ˝ a]� k] �]
�] � ) k&]`D R

� Ÿ] ˇ])˝]` ı]) 
]�] k� 
]]�]� k] ˝ a]� k]
˙]�]]� ) )]	] � ) gt&]]D

RZ k&�]O k&�] k� 
]�]` �] k]] ˙] k] ˝ a]� k]
˙]]�]˝ k] ˛ k]E ˝ a]� k] k&	]� ) +� k� O
�]� k� )+ ˙]] t4 k]D S

˝ k])] o-˝] -˘]]�]� - n]) �]�]]�]�
+ k]]]D

˝ g] +� k]�]] k� ^�]4 ^�]"
˙]]4]]DsGs T

S[ �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k] � +]E
SR r o/
]]�] k� � k] k"E 
]`& k]�] � ` ˝])( � at]+
� ) U - n]) 0
] k� ^	]�]]( �]^�]��]�]]�]`
� )D SS ˝ g] 0
]
 k] � +�]]E F
]] k) ˙]+]�]
� ] �]]^�]� �]+ k]�]] � +˝]] n+E

r k+ 
]`& k]�]E � Ÿ] ˝ k] k) ^	]�]]( gt+ - n])
˝ k] k) �]+ t] � k])` �]^+�]] + k]]`D

˙]�] � Ÿ] ˝ k])] ��]]�] � ) k� ˝ a]� k] 
]ä]]
gt&]] - n]) ˝ k] k) �]+ t] 	 a]& � k] ı]^�]¾]

#+)] t1 ]]E ˝] k] �] k]] œ] � k] ˙]]�]�]]
+ k]]] ^� � Ÿ] �]+ k]�]] gt+D

ST � Ÿ] 
]`& k]�] � œ] �]+]�]])` � k]˙ gt]]] - n])
0
]� ` 
]å� œ] ı]) 	 g]�] � ` �]^&�] t]
�] œ+]`D

˙]�] 0
] ı]) ˘]]) œ] ^&�]]- œ] 
 k] ˝]�]O
�]]) ˘]� k]]`E ˝] k] �]+ t] �]]�] œ] � ]
k%) �]] ˙]]4]]

- n]) �] k]] œ] � k] ˙]]�]�]] + k]]] ^� � Ÿ]
�]+ k]�]] gt+D V

SU /
] k� �]]& /
])]4�] � ] �])]�]]
^( ) � �]` k4
 k] �] k]] œ] 
 k] �]+™ ^�])]
) k+]] ˙] k] 0�] k� 
]]˛] �]`˘] ��]�]+])
� )˝ k] Ÿ+E t� "`�]` �]]^å�] œ] - n]) � t]" œ]
� ` ˝])+ ˘ a]�]˝ k] Ÿ+D W - n]) �] k]] œ] � k]
˙]]�]�]] + k]]] ^� � Ÿ] 
]] k) ˙]+]�] � ]
�]]^�]� �]+ k]�]] gt+DsG

-ˇ�]y SY
R ] k+ SXBRW

S ]	] RUBRT

T ] k]4 TBU
-]�] RBZ

U R)] R[BRR
S/˝] ZBSR
] k+ SXBRS

V ] k]4 TBW

W ]	] STBZ
^]� “] SVBRXE
SS
^]� “] UXBU
] k]4 TBY

X ] k+ SXBT

Y ]	] RUBRU

Z ]	] RUBRV

�������������������

g&�])] � q]�]y
R -]�] RBZE R[

S ] k+ SXBTV

T ] k+ SXBTW

U ]	] STBU
^]� “] SVBRXE
SS
] k+ TSBT[

V ] k+ SWBW

W ^�] TTBVV
]+ STBRSE RT



RUUV �] k+˙] k	 �] SYBSVQSZBR[
SV F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]

� +˝]] n+E r˙]�] � Ÿ] /
])]4�] k� �])]� k] � k]
0�] 
]�]` k&�] œ] 
 k] & k]�]])] /� ¹] � tÎ ]]
˙]+ t] 0� œ+ ^˝]˝])O^�]˝]) ^� �]] ]�]] n+E R

˝]�] � Ÿ] 
]�] k&�] œ] k� k&	]˝ k] 0�] k� �]`˘]
ı]^�]¾] #+ tÎ ]]D S ^( ) � k] -ı]� k] k&�]
� œ] ˙]]� ) �]
 œ] k] T ˙] k] � Ÿ]� k] -ı]� k] 
 k]�]�
�]] g� �] � k] ^&�]] ˛]]D U SW �]+ t] � k] �]+O
g( ä] �]
 k] ) œ+ k]E V �]) �]�]] t4 k] - n]) o- g]) œ]
k� �]]] �]]] t4 k]D W � k] ˝]�] �]+ g( ä] �]
 k]

) œ+ k] ˙]�] � Ÿ] 0�] k� -]
]Oı]]
] k� �] k]] œ] � ]
��]]�] � ) k� 0� œ+ 
]ä]] gt&]] ˙] k] 0� œ+ ˝ a]˘!
˙]]�]� ) 0�] k� 
]]˛] �]`˘] ��]�]+]) � )˝ k]
Ÿ+D X - n]) 0� œ+ ˙]]�]�]] + k]]] ^� � Ÿ] 0�]� ]

ı])� k]��]) �]+ k]�]] gt+DsGs

SZ &
]� œ] 
]]�] k� &
]� œ] �]+`� k] k�
RS� œ] ^&�] �]+ k]�]] � ] �]+ 
 o] k&�]

� k] k) ı]]
] ı] at+˘]]B S r o/
]]�] k� � k] k"E ^�]Ò]
k� )]˙]] ^( ) n]�] � ` ˝])( � at]+ � ) - n])

0
] k� - n]) ı g] k) ^�]Ò] k� ^	]�]]( �]+
�]^�]��]�]]�]` � )B Y T F
]] k) ˙]+]�] � ]
�]]^�]� �]+ k]�]] � +˝]] n+E

r k+ ^�]Ò] k� )]˙]] ^( ) n]�]E � Ÿ] ˝ k] k)
^	]�]]( gt+D Z

˝ g] �]+ �]å] - n]) �]�]]�]� ˙]`�] n+
˙] k] �]`�]� � ` ˇ]])]- œ] � œ] � k]"]
)+˝]] n+D R[

˝ g] � +˝]] n+E F�]+ �]`�] �]&` � k])` n+D
� Ÿ]� k] /
 k] -ı]� k] ^�]4 �]�]]�]] n+DG RR

U �]]) � Ÿ] ˝ k] k) ˙]�]å œ] � œ] � t] k" $]� gt]]]
- n]) ˝ k])` �]`�] � ` �]!^�]�] œ] � k]
˝ k] k) ^!�] k� ı]) ^˘]ı]"] t1 ]]D

� Ÿ] ˝ a]� k] - n]) ˝ a]�]
 k] ^˘]ı]"` 
]])`
�]!^�]�] œ] � k] �]`�] 
 k] 	]™˘]� )
�]]+) ^�]� ]� gt]]]D

SZBT � ]+ t] - n]) -]� k] � ` -]]˝] œ] � œ] r�]`�]s
� ] �]˝]�]
] n+ �]`�] �]&` - n]) 0�]� ` �]+ œ)D

V � Ÿ] ˝ a]� k] - n]) ˝ k])` �]`�] � ` 
]])`
�]!^�]�] œ] � k] � k] ˙]]� ) k)^]
˝]]�]
� œ] ! k]å gt&]]D

˝ g] 	 a]� k] � n]&]�] � œ] ^]) ı] kå]] - n])
� k] “/ ˝ k])` �]]�] k� ^�]	] k) a+4
a"� kå /� k¹ �]+™ � k)]]D R

� Ÿ] ˝ a]� k] ˇ])˝]` k� ˙ o]]�]` ˙]]�]�]) œ]
- n]) -]� ]�] k� ı]^�]�] œ] � ]
^�]�]]�]] �]�]] gt&]]D S

W ˝]�] ^�]Ò] k� 
]�]` ^�]�]]^
]�] œ] � k]
˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]] gt+E

��] œ]^� /
])]4�] k� �])]� k] � k]
˙]�] 0�] ı]) k"� �]]]�]` ˝] k] � k]
�]
] 4� 
 g]	]] ^˝]�]� ]�

]]^�]˝] a+4D T

X ˙]�] 0�+ œ]� k] ˝ k])] +]˛] ı]� å] ˝] k] ˝ g]
a� ˘]�]] ]�]]E

˝ k])` �]˙]+ 
 k] 0�] k� o� ˇ k] ä]	�]`
+ k] ]4D

˙]�] 0�+ œ]� k] ˝ a]�] ı]) k"� �]]]�]` ˝] k]
˝ g] g"" ]�]]E

˝ k])` �]˙]+ 
 k] 0�] k� ı] t]�]� �]åO
	]å]� k] �] k]Ds U

Y /
]^�]4 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E r-�] � Ÿ] ˝ a]�] ı]) ˝]�]O
�]]) ˘]�]] t1 ]] V - n]) ˝ k] k) �]`˘] 
 k] o/
]]�] œ]
- n]) ˙]]�]�]) œ]E & k]�] œ] � k] � ]" $]� gt]]]D
Z ^�]Ò] 0˙]]å ^&�]] ˙]]4]] - n]) ˝]�]]+
+ k] ˙]]4]] W - n]) 0� œ+ ˙]]�]�]] + k]]]
^� � Ÿ] �]+ k]�]] gt+E ��] œ]^� ˝ g]� k]� � +] ˛]]E
F�]`�] �]&` � k])` n+ - n]) � Ÿ]� k] +` /
 k]
�]�]]�]] n+DG X R[ k&	]E � Ÿ] ˝ k] k) - n]) ˝ k])`
�]`�] �]&` k� ^	]�]]( gt+D � Ÿ] ^�]Ò] k&�] � k]
˝]�]]+ � ) gt&]]E 0
 k] 
 g]	]] k&�] �]�]]� )
! k] tó$]]D ^�]]& k]�] Y 
 k] � k]� ) /^˛]�] k]^ı]�]]

SZBW �	]]yE r4� �])� "Ds SZBX �	]]yE
r� �])Ds SZBZ �	]]yE r0�]� k]Ds

-ˇ�]y SY
R �] T[BT

]	] RRBRS
^]� “] T[BRY
+ k] RBRR

S ]	] VBRW

T ^]� “] STBY

U 0˝] SYBRT

V ]	] TSBRY
^]� “] STBW
+ k] SBRY

W ]	] WVBSRE SS
^]� “] TRBV
-]�] ZBRU

X ^]� “] T[BRW

�������������������

-ˇ�]y SZ
Y ^]� “] SVBRXE

RZ
^]� “] UTBR[E
RR
] k+ TRBS

Z ^]� “] UWBSV
] k+ TRBRY

R[ ] k+ TSBS

RR ] k+ SZBZ

�������������������

g&�])] � q]�]y
R ^]� “] SVBTT

S ] k+ TSBU

T ]	] TWBW
^]� “] TXBVOX
] k+ RXBRX

U ^]� “] RXBV

V ^]� “] UWBRU
] k+ T[BU
] k+ TSBRS

W ^]� “] UTBRRORT

X ] k+ SZBT

Y ^]� “] UUBR



�] k+˙] k	 �] SZBRRQT[BU RUUW
� ` �])+& ı]) �]� k] �]� k]� k] R ˝]� � Ÿ] ı g] k) ^�]Ò]
� k] 0˙]]å� ) 4� �]`)]�]] �]�]] gt&�]]D S

RR �] ˝] k] o/�]]�] - n]) �] +` �]� k]
]` �]+ t]
� k] � a]ä] œ)� k]D T �]+ U[ �]]	] � gt] +` � a]�]O
�]]�] ı]å] ) k+�]]D RS � Ÿ] ^�]Ò] � k] 0˙] kå
a+4 k&
] œ] � k] ]` ä�]]&] 0˙]]å gt&�]]D - n])

U[ �]]	] 0�] k� 
]+) 0˙] kå a+4 
]+) œ] � k]
]` ä�]]&] 0˙]]å ı] kå ) œ+� k]D U � Ÿ] ^�]^Ò]�] œ]
� k] g&�] k) )]� �" œ] � œ] ^˝]˝])O^�]˝]) � ) gt&�]]
- n]) g&�] k) k&
] œ] � œ] ^�]�])] gt&�]]Ds V

RT �]] k) ˙]+]�] � ] �]]^	]� �]+ k]�]]
� +˝]] n+E r� Ÿ] U[ �]]	] k� �]]&
^�]^Ò]�] œ] � k] 0�] k&
] œ] � k] /� ¹] � tÎ �]]
˙]+ t] � k] ^˝]˝])O^�]˝]) + k] ˘ a] k� + œ]� k]D W

RU � Ÿ] ^�]Ò]` � o]^&�] œ] � k] & k]�]])] 0�] k�
k&
] - n]) 0�]� ` ˙]��]O g]^�] ı]¾] k]�] X 	 k]

-] t1 �]]D /�] k� �]]& 0�] k� k&
] � ]
a&^�]�]] � œ] � k] “/ �]]�] �]+™ + k]�]]D

RV ^�]Ò] a&^�]�]] k� �]]� ` )]˙�] œ] � k] � �]O
˝]) + k] ˙]]4�]] - n]) ^( ) � ]` g&�] k)
)]� �" œ] ı]) -^ˇ]� ]) �]+™ ˘]	]] ı]]4�]]D Y

� Ÿ] ^�]^Ò]�] œ] � k] /˝]�]] �]"] gt&�]] ^� � k]
^( ) � ]` g&�] k) k&
] œ] ı]) � �ä]] �]+™ � )
ı]] t4� k]D Z RW /�])]4	] � ] �])]�]] ^( )
� ]` �]+] k) k� ^	]4 ^�]Ò] � ` ˝])( �]+™
˝]] k� �]]D R[ 0� œ+ ^�]Ò] � k] k&�]� ) �]�]
�]+` �]]& -]4�]] ^� 0�+ œ]� k] ^�]^Ò]�] œ] � k]
�]&& 	 k]� ) ^� ˝]�]` �]å`  g]	] � ` ˛]`D
- n]) 0� œ+ ˙]]�]�]] + k]�]] ^� � Ÿ] �]] k) ˙]+]�]
� ] �]]^	]� �]+ k]�]] gt+DsGs

RX ^( ) SX� œ] �]]	] k� ı]+	 k] �]+`� k]
k� ı]+	 k] ^&�]E �]+ k]�]] � ] �]+ � o] k&
] � k] k)

ı]]�] ı] at+˘]]B RY r o/�]]�] k� � k] k"E � n]^�]O
	] k]�] k� )]˙]] �]� g]� &� k]��]) � RR � k] �] k])
ı]) +�]	]] � )� k] k� ^	]4 -ı]� k] � n]^�]� œ] � k]
� g]�] �]
]�� ˝] � )�]]�]` ˛]`D RS �]]`

SZBRYE RZ �]]yE r�]� g]� & k)��])Ds 	]+
4� -�]�] �]˝ “]�]` n+D

� n]^�]� œ] k� ^�]) � o]˙ k] + k] �]4 - n]) o� ˇ k]
^!	] �]4 ˛ k]D �]�]) /�] � k]+�]˝] k� �]&	 k]
�] ˝] k] �]� g]� &� k]��]) � k] - n]) �] +` 0�]� `
� k]�]] � k] � k] “/ �]ä] g&)` ^�]	]` ˛]`D

RZ /�]^	]4 �]] k) ˙]+]�] � ] �]]^	]�
�]+ k]�]] � +˝]] n+E F k&�]E � Ÿ] ^�]Ò] � k] � n]^�]O
	] k]�] k� )]˙]] �]� g]� &� k]��]) � k� +]˛]
� )� k]�]]	]] gt+D R �]+ ^�]Ò] k� �]] k) �]ä]]� k]
�]]	]` � ) k&�]] - n]) 0� k] 	 g]" 	 k]�]]D �]+`
0�]� ` � k]�]] � ` �]ä] g&)` + k]�]`DG

S[ �]] k) ˙]+]�] � ] �]]^	]� �]+ k]�]]
k4	]]�] � )˝]] n+E F�]� g]� &� k]��]) � k] 0�]�

ı]) +�]	]] � )� k] � œ] ˙] k] � å` � k]+�]˝] � `
˛]`E 0�] k� �]&	 k] � Ÿ] 0� k] ^�]Ò] gt&�]] ��] œ]^�
0�]� k] �]+ � ]�] � k] k) ^	]4 ^� �]] ˛]]DG S

SR 0�] ^&�] � Ÿ] /�])]4	] k� �])]� k]
k� ^	]4 4� �]™�] 0�]] t1 �]]� T - n]) ˝ a]� k]

0�] k� �]`˘] �] k]	]� k] � ] �] n]� ] gt&�]] - n])
0� œ+ ˙]]�]�]] + k]�]] ^� � Ÿ] �]+ k]�]] gt+Ds

T[ �]+ k]�]] � ] � o] k&
] 4� �]]) ^( )
� k] k) ı]]�] ı] at+˘]]D 0�]� k] � a]�]� k]

� +]E S r o/�]]�] k� � k] k"E ˝ g] �]+ ]^�]��]O
�]]�]` � )B F�]] k) ˙]+]�] � ] �]]^	]�
�]+ k]�]] � +˝]] n+E

r	] k]�] k]E �]+ � +� ) ^�]	]]ı] � ) k]E
F+]�]E �]+ ^&�] -] )+] n+IG

T �]+ ^&�] �]ä]&`� n+D + t]E �]+ k]�]]
� ] ^&�] �]ä]&`� n+D U

�]+ � ]	]` �]"]- œ] � ] ^&�] + k]�]]E V

)]� �" œ] � k] �]ä]] k&� k] � ] �]�]�]
+ k]�]]D W

U ^�]Ò] ı]) 4� ˝]	]�]]) ˘]	 k]�]`E
�]+ t] +) � +™ 	]]
 œ] ı]å` + œ]�]`E
�]+ k&�]� ) /^˛]�] k]^ı]�]] �] n]�]	]]
˙]]4�]]D

SZBS[ � 	]]�]` �] k])D SZBSR � 	]] r/�]O
)]4�] k� �])]� k] � k] ˝]]� ˝] gt&�]]Ds

-ˇ�]y SZ
R 	] k+ T[BWE X

S 	] k+ T[BRS

T 	] k+ TRBRS
	] k+ TSBRT

U ^	]
 “] UWBRZ

V 	] k+ T[BST

W ^	]
 “] UWBSVE
SW

X 0˝] R[BRTE RU
	] k+ T[BRU

Y 	] k+ T[BRT

Z 	] k+ TSBS

R[ 	]] T[BS
	]] TWBUE W
^	]
 “] SBRY
^	]
 “] TXBVOX

RR ^	]
 “] SVBZ
^	]
 “] SXBTE W

RS 	] k+ SWBX

�������������������

g&�])] � q]�]y
R ^	]
 “] UTBR[E

RS

S 	] k+ T[BZE R[

T R]
] SBR[
� g]� RBWZ

�������������������

-ˇ�]y T[
U - k]�] RV

V 	] k+ TSBX

W �]˙] RR[BW



RUUX �] k+˙] k	 �] T[BVORY
0
]� ` & n]�]˝] � g]" �]` ]�]` n+E

0
]� ` �]™� œ] ˝] k]å &` ]�]` Ÿ+D R

V /^˛]�] k]^ı]�]]E S ı a]"E T � g]& - n])
^�]�]`O˙ a]�]` �]`å �

- n]) g� �] k� �] k]] œ] � k]E 
]]˛]
+` � )]) ^� 4 a+4 k&�] k�
� k]" œ] � k]E�


]�]� k] ˝]�]�]]) 
 k] �]]) ^])]�]]
˙]]4]]DsG

W �]+ k]�]] � +˝]] n+E
F^�]Ò] k� ^+�]]�]˝]` �]` ^]) ˙]] t4 k]
- n]) 0
]� ` ˝]]� ˝] � ]  a]Î ) ˝] k]å

^&�]] ˙]]4]]DG U


]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] k4�]]�]
� )˝]] n+E F^�]]& k]�] V 
 k] � k]� ) 
]� k]� k] W

˝]� 
]�]` ˝]�]�]]) 
 k] �]] k) ˙]] t4 k]D
X 0� œ+ 0˙] kå a+4 k&�] œ] 
 k] �]` ä�]]&]
0˙]]å ^&�]] ˙]]4]] - n]) 0�] k� �]+)
0˙] kå a+4 �]+) œ] � œ] 
 k] 
]�]
 k] ä�]]&]
0˙]]å ı] kå ) œ+ k]D X Y � Ÿ] ^�]Ò] � k] -]]
� œ] �] œ]� gt&]] - n]) 0
] k� 
]]˛] 
 o]^ˇ] � )� k]O
�]]� k] 
]�]` �]
�] + k] ˙]] t4 k]D ˝]�] 0� œ+
˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]] gt+D Z 0
]
^&�] � Ÿ] /^˛]�] k]^ı]�]] � k]E ^˙]
 k] 	 a]& ı])
a� ! ä�]]&] +` �]) k]
]] n+E t� ı]]� k] k�

^�]4 ˙]+]ä] œ] ı]) -ı]� k] g&˝] � k]˙ gt]]]D
^�]Ò] ı]) ^˙]
] ^&�] � +) g" k"]] ˝]�]
/^˛]�] k]^ı]�]] �] n]	]�]] ˙]]4]]D �]+ ^&�]
ä]Î ) -]4]]DG

R[ 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F� Ÿ] � n]^�]�] k]�] k� )]˙]] �]� g]� &O
� k]

]) � k� +]˛] œ] ^�]Ò] � ` �]`å � ] o-˝]
� ) gt&]]D Y RR ^�]Ò] � ] �]]�] � )� k] k�

T[BV � ]] r g&�] k) )]� �" œ] k� �]
]
�] k]�]Ds �	]]]& ]+ t] ^�]Ò] � k] � o]^ˇ] � )� k]O
�]]� k] /�])]4^�]] œ] � ` 
]]˝] � ` �]]` n+D
T[BR[ �	]]yE r�]
 g]� & k)��])Ds ]+ 4�
-�]�] �]˝ “]�]` n+D

^�]4 �]� g]� &� k]

]) - n]) 0
]� ` a"� ^å�] œ]
� k] �]]�]] ˙]]4]] ˙] k] )]� �" œ] � œ] 
 k] 
]�]
 k]
	 gt]	]]) �] k]] Ÿ+D R � k] -ı]�]` ˝]�]�]])
^�]Ò] ı]) ˘]�]] t4 k] - n]) ı g] k) k&�] � œ]
�]]� œ] ^�]!] œ& k]D S RS � Ÿ] �]`�] �]&`
� ` �]+) œ] T � k] 
 a]	]] gt&]] - n]) ^�]Ò] � k]
a&�" œ] k� +]˛] � k]˘] gt&]]D �]+ k&�] - n])

/
]� œ] ˙] k] a� ! n+E �]+ 
]�] � Ÿ] ı]) k&^
]�] œ] k�
+]˛] œ] 0˙]]å gt&]]D U �]+ �]]˝] � a]�] �]+ k]�]]
� k] � +` n+DG

RT 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F� Ÿ] ^�]�] n]�]` � g])˝] œ]� � ] �]`
�]]�] � ) gt&]] - n]) �] k]ı]� k� ^�]� �� k] k&�]O
˝]]- œ] � k] ^�]"] gt&]]D V /
] k� �]]& ^( )
� �]` ^�]Ò] � ] -ı]�]] � k] “/ +]^� �]� �]+™
+ k]]]D � Ÿ] ^�]Ò] � œ] -]˝ o]� n( �]] gt&]]D W

RU � Ÿ] ı]¾] k]
] X � k] 0˙]]å gt&]] - n])

] k]-�] � k] -]] 
 k] gt( � gt&]] - n]) �] k]�
�]+) � k] �]` 
]ä]] gt&]]D Y RV - n]) � Ÿ]

]`�] ı])E ˙] k] ^�]Ò] � ] �]ä]� g]˝] ]æ
n+E -ı]� k] © k]ˇ] � ] ı�]]�]] t0 k$� gt]]] - n])

�] k] � ` -]�]]&` ^�]"] gt&]]D RW � Ÿ]
^�]Ò] � k] -]] 
 k] gt( � gt&]] - n]) 
]`�]
ı]) 	] n]( !] ˙]]4]]E �] k] � œ] � a]
]ı n]#
� ` ˙]]4]` - n]) �] k]ı]� ı]) ^&�]O&+] kå
+�]�]] + k]]]I RX - k]�]� - n]) ı]`� k]
 k]˝]
k� ˙]�]]�] ˝]�]�]]) 
 k] �]] k) ˙]] t4 k] - n])

0�] k� �]+) œ] � œ] )+� k]�]]�] œ] � k] � o]&` �]�]]O
� ) � k] ˙]]�]] ˙]]4]]D RY ˙]�] � Ÿ] ˝]+O
ı]�] k+
] � œ] ^�]Ò] � ] ˙ a]-] ˝] k] tó$]] ˝] k]
�]+ t] ^&�] � œ] +` t-ˇ k])] !] ˙]]4]]D Z

0
] ^&�] 0
]� ` ˝]]� ˝] � ]  a]Î ) g""

T[BRT �/�]� ] /ì]]�]` 	]
& 	]]]& r�]�]s
k� ^�]4 /�˝ k]�]]�] + k]� k]�]]� k] 	]
& � k] � o]
 o]ˇ]

)�]˝]] n+ - n]) ]+ 
]˝]]� k] k� ^�]4 /�˝ k]�]]�]
+ k]˝]] n+ ^� ^� �]` ˘]`ä] � k] ^� ˝]�]` ^�]�] � `
˙]] )+` n+D T[BRTE RW � ]] r� k]_�( �]Ds
T[BRT � ]] rÜ]ˇ]]�]Ds T[BRU � ]]�]`
˛]`
]`ä]D T[BRX � ]]�]` +`^�]- k]Oı] k]^�]�]D

-ˇ�]y T[
R ] k+ TSBRRE RS

S �]ı] SBRS

T �] g+ TBYE Z

U ] k+ T[BRY

V ^]� “] UUBR

W ] k+ SZBR[

X ^]� “] UWBRZ
] k+ SZBRS
] k+ TSBRY

Y ] k+ SZBRZ
] k+ TSBRR

�������������������

g&�])] � q]�]y
R +
] RBW

S ] k+ SZBV

T ] k+ SZBT

U ] k+ TRBRS

V ^]� “] UTBRS
^]� “] UWBRU

W ^]� “] UWBV

X 0˝] R[BRTE RU
^]� “] UUBR

Y ^]� “] UWBSV

Z ] k+ T[BY



�] k+˙] k	 �] T[BRZQTRBY RUUY
˙]]4]]E R 0
 k] � ]� k] �]]&�] %� � œ] k]
- n]) 0
] k� � 
]�] œ] � œ] )+� k]�]]� k] � o]&`
�]�]] ^�]4 ˙]] t4 k]D S RZ � Ÿ] ^�]Ò] � k]

]ä]] gt&]] - n]) 0� œ+ ˙]]�]�]] + k]]] ^� � Ÿ]
�]+ k]�]] gt+DGs

S[ ^( ) RR� œ] 
]]�] k� ı]+� k] �]+`� k]
k� 
]]˝]� œ] ^&�] �]+ k]�]] � ] �]+ 
 o] k&�] � k] k)

ı]]
] ı] at+˘]]B SR r o/
]]�] k� � k] k"E � Ÿ]� k]
^�]Ò] k� )]˙]] ^( ) n]�] � ] �]]ä g] ˝] k]å ^&�]]
n+D 0
]� ` g""` +»` � k] # `� � )� k] k�

^�]4 0
] ı]) ı]¸` �]+™ �] t]ˇ]` ˙]]4]` - n])
�]+ � �]` ˝]�]�]]) �]+™ 0# ] 
] k� ]]Ds

SS r/
]^�]4 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E F k&	]E � Ÿ] ^�]Ò] k� )]˙]]
^( ) n]�] k� ^	]�]]( gt+D T � Ÿ] 0
] k� & k]�] œ]
�]]ä g] ˝] k]å gt&]]E ˙] k] �]ä]� g]˝] n+ 0
 k] �]`
- n]) ˙] k] g""] n+ 0
 k] �]`D U � Ÿ] 0
] k�
+]˛] 
 k] ˝]�]�]]) ^])] gt&]]D V ST ^( )
� Ÿ] ^�]^Ò]�] œ] � k] -�]]O-�]] )]� �" œ] � œ]
^˝]˝])O^�]˝]) � ) gt&]] - n]) g&
] k) k&�] œ] � œ]
^�]	])] gt&]]D W SU �]]) � Ÿ] � n]^�]�] k]�] k�
)]˙]] k� �]]ä a]- œ] � k] �]ä]� g]˝] � tÎ ]]� X

- n]) 0
] k� +]˛] � œ] -ı]�]` ˝]�]�]]) gt&]]D Y

� Ÿ] ^( ) n]�] k� �]]ä g] ˝] k]å gt&]] - n]) �]+
0
] k� 
]]�]� k]� ä] k])Oä] k]) 
 k] � )] k+]]
˙ n]
 k] � k] “/ �])˝]] a+-] o/
]]�] � )]+˝]]
n+D SV � Ÿ] � n]^�]�] k]�] k� )]˙]] k� �]]ä a]- œ]

� k] �]ä]� g]˝] � tÎ ]]E ˙]�]^� ^( ) n]�] k�
�]]ä g] %`� k] ı]å ˙]] t4 k]D ˙]�] � Ÿ] � n]^�]�] k]�]
k� )]˙]] k� +]˛] � œ] -ı]�]` ˝]�]�]])
gt&]] - n]) �]+ 0
 k] ^�]Ò] ı]) ˘]�]]4]] Z

˝] k] 0� œ+ ˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]]
gt+D SW � Ÿ] ^�]Ò]` �] k]] œ] � k] -�]]O-�]]

)]� �" œ] � œ] ^˝]˝])O^�]˝]) � ) gt&]] - n]) g&
] k)
k&�] œ] � œ] ^�]	])] gt&]]D R[ - n]) 0� œ+ ˙]]�]�]]

+ k]]] ^� � Ÿ] �]+ k]�]] gt+DGs

T[BSU � ]] r)]˙]] � ` ˝]]� ˝] 
]æ] t1 �]]Ds
� ]]�]` 
 n]^
]�] k]�] k� )]˙]] k� �]]�]� k]D

TR ^( ) RR� œ] 
]]�] k� ˝]`
] k) �]+`� k]
k� ı]+� k] ^&�]E �]+ k]�]] � ] 
 o] k&�]

4� �]]) ^( ) � k] k) ı]]
] ı] at+˘]]D
0
]� k] � a]�]
 k] � +]E S r o/
]]�] k� � k] k"E
^�]Ò] k� )]˙]] ^( ) n]�] - n]) 0
]� ` �]`å 
 k]
� +�]]E R

F-ı]�]` �]+]�]˝]] � ` �]˙]+ 
 k] ˝ g]
^� 
] k� �])]�]) n+H

T 4� -�� g])` ˛]]E �]�]]�] k]�] � ] 4�
k&�]&])

^˙]
]� ` $]^�]�] t] 
 ao]&) ˛]™E ˙] k] �] a+˝]
t1 ˘]] - n]) !]�]]&]) ˛]]E

0
]� ` ˘] k]"` �]]&�] œ] � k] g!˝]` ˛]`D
U ı]]�]` � ` ˇ]])]- œ] � k] 0
 k] 	 g]�]

�]æ]�]]E ]+ k) ı]]�]` k� 
] k]˝] œ] � k]
0
 k] t1 ˘]] ^� �]]D

˙]+ t] �]+ �]]]�]] ]�]] ˛]] �]+ t] ˘]]) œ]
˝])( �]^&�] t] ˛]™E

0�]� ` �]]^�]�] t] � n]&]�] k� 
]�]` ı k]å œ]
� k] 
]™˘]˝]` ˛]™D

V /
]^�]4 �]+ � n]&]�] k� �]]� ` 
]�]`
ı k]å œ] 
 k] t1 ˘]] + k] ]�]]D

0
]� ` �]]	]] t4 � “/  a]�]] �]æ˝]`
]�]™E $]^�]�] t] � o]�]` + k]˝]` ]�]™E

��] œ]^� 0
]� ` �]^&�] œ] � œ] �])ı g])
ı]]�]` ˛]]D

W -]� ]�] k� 
]�]` ı o]!` 0
]� `
�]]	]]- œ] ı]) �]
 k])] � )˝ k] ˛ k]E


]�]` ˙ o]]�]` ˙]]�]�]) 0
]� ` $]^�]�] œ]
k� �]`˘ k] �]˘˘ k] k&˝ k] ˛ k]

- n]) �]�]` -]�]]&`�]]� k] 
]] k) )]� �"
0
]� ` ! t]�] � œ] )+˝ k] ˛ k]D

X 0
]� ` 
 ao]&)˝]] - n]) � o]�]`O� o]�]`
$]^�]�] t] �]]˙]�]]�] ˛]™E

��] œ]^� 0
]� ` ˙] œå ]+ k) ı]]�]` � œ]
o-&) ˝]� n( �]` a+ “/ ˛]™D

Y ı])� k]��]) k� �]]] S � œ] � k] “/ - n])
k&�]&]) 0
] k� ˙ n]
]] �]+™ ˛]]D

-ˇ�]y T[
R ^]� “] UWBS[

] k+ TRBRY

S ^]� “] UWBRZ

T ^]� “] UWBSV
] k+ SZBT

U S)] SUBX
^]� “] UWBS

V ^]� “] UWBSR

W ] k+ SZBRS

X ^]� “] SXBW

Y ] k+ TSBRRE RS

Z ] k+ SZBRZE S[

R[ ] k+ SZBRS

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y TR
R ^]� “] UWBS

] k+ SZBS

S 0˝] SBY
] k+ SYBRSE RT



RUUZ �] k+˙] k	 �] TRBZORY
�] ^� 
]` 
]�] k]�]) ı]) 0
] k� ˙ n]
]`

�]]	]] t4 ˛]™E
�] ^� 
]` ^˘]�]]) ı]) 0
] k� ˙ n]
]`

$]^�]�] t]D
ı])� k]��]) k� �]]] � œ] � k] “/ - n]) ı k]å

k4
]] �] ˛]] ˙] k] 
 ao]&)˝]] � œ] 0
 k]
"�� ) k& 
] k� D

Z � Ÿ]� k] +` 0
 k] +)]O�])] �]�]]� ) 
 ao]&)
Î ı] ^&�]]E


]˘˘ k] ı])� k]��]) k� �]]]E -&�]
k� �]]� ` 
]�]` ı k]å 0
]
 k]

˙]�]˝ k] ˛ k]DG
R[ /
]^�]4 
]] k) ˙]+]�] � ] �]]^�]�

�]+ k]�]] � +˝]] n+E F�]+ � /˝]�]] t1 ˘]] + k]˝]]
]�]] ^� 0
]� ` ˘] k]"` �]]&�] œ] � k] g!� k] �]]`
- n]) -ı]�]` t1 ˘]] “/ � ` �]˙]+ 
 k] 0
]� ]
�]�] �]� o]$ 
 k] g( �] ]�]]D RR � Ÿ] 0
 k]
)]� �" œ] k� 
]�]
 k] ˝]]� ˝]�]) �]]
]� k�
+�]]� k] � ) gt&]]D R �]+ 0
] k� ^	]�]](
� &�] 0# ]4]]D � Ÿ] 0
]� ` a&�"˝]] � `
�]˙]+ 
 k] 0
 k] a#� )] gt&]]D RS ı]) k&
]`
˙] k] a&^�]�]] k� 
]�]
 k] 	 gt]	]]) �] k]] Ÿ+E � k]
-]� ) 0
 k] � ]" $]� œ] k] - n]) ı]+]å œ] ı])
! k]å œ& k]D 0
]� ` "+^�]�] t] - n]) 
]] k) ı]¢ k]
�]]^"�] œ] � œ] �]å ˙]] t4 k]E 0
]� ` $]^�]�] t]
k&�] � œ] �]+˝]` ˇ]])]- œ] � œ] g""` ı]å`

) œ+]`D S ˇ])˝]` k� ^˙]˝]� k] k&�] 0
]� `
! t]�] ˝]� k] )+˝ k] ˛ k] � k] 
]�] 0
 k] ! k]å� )
˘]� k] ˙]] t4 k]D RT -]� ]�] k� 
]] k) ı o]!`
0
] k� ^] k) a+4 ˝]� k] ı]) �]
 k])] � œ) k] - n])

]�]` ˙ o]]�]` ˙]]�]�]) 0
]� ` $]^�]�] œ] ı])
)+] � œ) k]D T RU k4
]] /
]^�]4 + k]]]
˝]]^� ı]]�]` � ` ˇ]])]- œ] k� ı]]
] �]]]
� k] “/ �]` ı k]å /˝]�]] t1 ˘]] �] �] kæ - n]) �]
+` 0
]� ` ˘] k]"` �]]&�] œ] � k] g!� k] �] k] - n])
ı]]�]` � ` �] a+˝]]�]˝] 
 k] �]æ� k]�]]�]] � k] “/

TRBR[ �	]]yE r˝ g]Ds

�]` ı k]å �]]&�] œ] ^˙]˝]�]` t1 ˘]] “/ +]^
]�] �]
� k)D � k] 
]] k) ı k]å �] n]˝] k� +�]]� k] ^� 4
˙]] t4 k] - n]) /� œ+ ˇ])˝]` k� �]`˘ k] œ( � ^&�]]
˙]]4]]E 0
] ] \$ k% � � œ] ˙]+ t] �])� k]�]]� k]

]�]` o/
]]�] ˙]]˝ k] Ÿ+DG

RV 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F^˙]
] ^&�] �]+ ı k]å �]`˘ k] � ì]
� œ] ˙]]4]] 0
] ^&�] � Ÿ] 
]�]
 k] �]]˝]�] �]�]O
�]] t1 ]]D � Ÿ] �]^&�] œ] � k] % t]ı] gt&]] - n])
0�]� ` ˇ]])] t4 ) k]� gt&]]E /
]^�]4 ı k]å œ] � k]
�])ı g]) ı]]�]` ^�]�]�]] � o]& + k] ˙]]4]]D 0
]
ı k]å � ` �]˙]+ 
 k] � Ÿ] �]�]]�] k]�] � œ] o-ˇ]� ])
n( �]] gt&]] - n]) � n]&]�] k� 
]] k) ı k]å � a])�]]

˙]] t4 k]D RW ˙]�] � Ÿ] 0
 k] � ì] � œ] ^])] t1 O
]]E 0
] ] \$ k% � � œ] ˙]+ t] �])� k]�]]� k] 
]�]`
˙]]˝ k] Ÿ+ ˝] k] 0
] k� ^])� k] k� ˇ]�]] k� 
 k]

]�]` )]� �" ˛])O˛]) � t]ı]� k] �] œ] k]D 0
] k�
^])� k] 
 k] -&�] k� 
]�]` ı k]å R - n]) �]�]]O
�] k]�] k� 
]�]` �]]�]&]) - n]) � k]+˝])`�] ı k]åE
^˙]�]� ` -˘!` •
]˘]] “/ + k]˝]` n+E ˇ])˝]` k�
�]`˘ k] ^&�]]
]] ı]] t4 k]D RX � k] 0
] k� 
]]˛]
� ì] � œ] �]`˘ k] ˘]� k] ]4 ˙]+ t] � k] 
]�]` ı] kå Ÿ+
^˙]� œ+ ˝]�]�]]) 
 k] �]])] ]�]] ˛]]D S 
]]˛] +`
0
] k� ^+�]]�]˝]`� �]` ˘]� k] ]4 ˙] k] )]� �" œ]
k� �]`˘] 0
]� ` ! t]�] ˝]� k] )+˝ k] ˛ k]DG T

RY 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
k4�]]�] � )˝]] n+E F˝ g] /˝]�]] �]]�]&]) - n])

�]+]�] n+ ^� -&�] k� �]]] � ] � k] “/ �]`
ı k]å ˝ k])` �])]�])` �]+™ � ) 
]� ˝]]D U ^( )
�]` ˝ a]� k] �]`˘ k] 0
] ˙]]+ 0˝]])] ˙]]4]]
˙]+ t] -&�] k� 
]] k) ı k]å ı] kå Ÿ+D ˝ g] 0�]
	]˝]�]])^+˝] �] k]] œ] k� �]`˘] ı]å] ) k+]]
^˙]� œ+ ˝]�]�]]) 
 k] �]]) $]�]] ]�]] n+D
^( ) n]�] - n]) 0
]� ` 
]])` �]`å � ] �]+`

o-˙]]�] + k]]]DGs

TRBRUE RW � ]] r� ì]Ds TRBRX �	]]yE
r
]]ä g]Ds

-ˇ�]y TR
R ] k+ T[BR[E RR

+
] RBW

S ] k+ TSBVE W

T ] k+ SZBV
] k+ TSBU

�������������������

g&�])] � q]�]y
R ] k+ TRBZ

S ] k+ TSBRYE S[

T ] k+ T[BW
] k+ TSBTR

U ] k+ TRBZ
] k+ TSBRZ



�] k+˙] k	 �] TSBRORS RUV[

TS - n]) RS� œ] 
]]�] k� RS� œ] �]+`� k]
k� ı]+� k] ^&�]E �]+ k]�]] � ] 
 o] k&�]

4� �]]) ^( ) � k] k) ı]]
] ı] at+˘]]D 0
]� k]
� a]�]
 k] � +]E S r o/
]]�] k� � k] k"E ^�]Ò] k�
)]˙]] ^( ) n]�] k� �]] k) � œ] 4� �] k]� ]`˝] ]]
- n]) 0
]
 k] � +E

F˝ g] )]� �" œ] k� �]`˘] 4� ˙]�]]�]
˝]]� ˝]�]) � k]) ˙ n]
]] ˛]]E

�]]) ˝ a]� k] 	]]�] k]�] � ) ^&�]]
]�]] n+D

˝ g] 
]� ao]&) k� 4� �] kå �]�]]�]� ˙]`�]
� ` ˝])+ ˛]]E R ˝ g] -ı]�]` �]^&�] œ]
� œ] 0!]�] �]])˝]] ˛]]E

-ı]� k] ı n]) œ] 
 k] ı]]�]` �]"� n]�]]
� )˝]] ˛]]E �]^&�] œ]� � k]  o]&]
� )˝]] ˛]]DG

T 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E

F� Ÿ] � “/ )]� �" œ] � ` 4� " k]�]` 
 k] ˝ a]�]
ı]) -ı]�]] ˙]]�] $�]�]] t1 ]]E

� k] ˝ a]� k] � k] k) �] kå ˙]]�] � œ] ( t]
]� )
1 ı]) 	]™˘] � œ] k]D

U � Ÿ] ˝ a]� k] ä]�]`�] ı]) � k] ˙]]� ) ! k]å
gt&]]E

	 a]� k] � n]&]�] � œ] ı]"� gt&]]D
� Ÿ] -]� ]�] k� 
]] k) ı o]^!�] œ] � k] ˝ a]�]

ı]) ^�]# ] t1 ]]E
ı g])` ˇ])˝]` k� ˙ o]]�]` ˙]]�]�]) œ]

� k] ˝ k])] �] t]
] ^	]�]]� ) 
 o]˝ a]�"
� tÎ ]]D S

V � Ÿ] ˝ k])` �]]�] ı]+]å œ] ı]) œ( � gt&]]
- n]) ˝ k] k) �]˘ k] a+4 a"� å œ] 
 k] �]]^"�] t]

�]) gt&]]D T

W ˝ k] k) 	 g]�] � ` ˙] k] ˝ k]ä] ˇ]])] g( k"]`
0
]
 k] � Ÿ] ä]�]`�] � k] ı]+]å œ] � `
t1 ˘]]/�] œ] ˝]� ˝]) � ) gt&]]E

TSBS �	]]yE r0�]� ` �]^&] œ]Ds

˝ k] k) 	 g]�] 
 k] �]^&�] t] �]) ˙]] t4]`DG�
X F˙]�] ˝ a]� k] � a]�]] ^&�]] ˙]]4]] ˝]�]

� Ÿ] -]� ]�] � k] % t]ı] gt&]]E 0
] k�
˝]]) œ] � ` ˘]�]� ^�]"] gt&]]D

� Ÿ] 
 g])˙] � k] �]]&�] œ] 
 k] %� gt&]]E
˘] t]& -ı]�]` ˘] t]&�]` �]+™ ^�]	 k] k)]]D R

Y � Ÿ] ˝ k])` �]˙]+ 
 k] -]� ]�] � ` 
]])`
˙]]�]]]˝]` ˙�] k]^˝]�] œ] � ` ) n]�]�]`
	]˝�] � ) gt&]]E

˝ k] k) k&�] � k] o-ˇ]� ]) 
 k] % t]ı] gt&]]DG

]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � ]
�]+ k4�]]�] n+D

Z F˙]�] � Ÿ] ˝ k] k) �] k]] œ] � k] � o]&` �]�]O
�]]� ) g&
] k) )]� �" œ] � œ] � k]˙] gt&]]E

0�] k&�] œ] � œ]E ˙] k] 0�] k� ^�]4 -�]O
˙]]�] Ÿ+E

˝] k] k&�]O k&�] k� �] k]] œ] k� ^&�] œ] � œ]
�]�])]+" ı n]&] � ) gt&]]D S

R[ ˙]�] � Ÿ] k&�]O k&�] k� )]˙]]- œ]
k� k&	]˝ k] ˝ a]�] ı]) ˝]�]�]])

˘]�]] t1 ]]E
˝] k] � k] $) k� �]] k) ˛])˛])]� k]

�] œ] k]E 0�] k� �] k]] +� k� O�]� k�
)+ ˙]] t4 k]D

^˙]
] ^&�] ˝ g] ^] k)]] 0
] ^&�]

]�]` � t]ı]˝ k] ) œ+ k] ^� � +™ � k] �]` �]

�]]) $]� k] ˙]] t4DG
RR 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]

� +˝]] n+E
F� n]^�]�] k]�] k� )]˙]] � ` ˝]�]�]]) ˝ a]�]

ı]) ˘]� k]]`D T

RS � Ÿ] ˝ k])` �]`å � k] 0
] k� 
 g])�]]- œ] � `
˝]�]�]]) œ] � ] � n]) �]�]] gt&]]E

0
] k� 
]�]` 
 g])�]] a&^�]�]] k� 
]�]
 k]
	 gt]	]]) �] k]] Ÿ+D U

TSBW �	]]yE r�]^&] œ] k� ˝]�] ˝ a]�]� k] L]] ˝ k] k)
�]]˛]M �]) ˙]] t4� k]Ds

-ˇ�]y TS
R ]	] VRBZE R[

] k+ SZBT

S ] k+ SZBV

T ] k+ TRBRS

�������������������

g&�])] � q]�]y
R ]	] RTBRE R[

S ] k+ SZBRS
] k+ T[BSW

T ^]� “] UTBR[E
RR
^]� “] UWBSVE
SW
] k+ T[BSU

U ] k+ T[BR[E RR
+
] RBW



RUVR �] k+˙] k	 �] TSBRTOSV
� k] ^�]Ò] � ] �]� o]$ ˘ g]) � ) œ& k] - n])

0
]� ` ı g])` �]`å ^�]" ˙]]4]`D R

RT � Ÿ] 0
] k� �]&`O�]]�] œ] k� ı]]
] )+� k]O
�]]� k] 
]�]` �]� k]^�]�] œ] � k] �]]�] � )
gt&]]E S

^( ) � �]` 0
] k� �]&`O�]]� k] ^� 
]`
o/
]]�] k� ı n]) �]] ˙]]�]�]) k� 	 a])


 k]  o] k& �]+™ + œ] k]DG T

RU F0
] �]�˝] � Ÿ] 0�]� ] ı]]�]` 
]](
� tÎ ]]E

0�]� ` �]^&�] œ] � k] ˝ k]�] � `
˝])+ �]+] t1 ]]DG 
]] k) ˙]+]�] k�
�]]^�]� �]+ k]�]] � ] �]+ k4�]]�] n+D

RV F� Ÿ] ^�]Ò] � k] 0˙]]å� ) �]`)]�]] �]�]]
gt&]]E �] k)Oı g] k) k&�] � k] 	]]�]` � )
gt&]]E U

0
] k� 
]�]` ^�]�]]^
]�] œ] � k] �]])
$]� gt]]]D

˝]�] 0� œ+ ˙]]�]�]] + k]]] ^� � Ÿ]
�]+ k]�]] gt+D V

RW �]+ 4� �] k]� ]`˝] n+ - n]) �] k]]
ä]Î ) �]+ )]] -�]]ı œ] k]E

k&�]O k&�] � ` - n])˝ œ] /
 k] -�]]ı œ]]`D
� k] ^�]Ò] - n]) 0
]� ` 
]])` �]`å

k� ^�]4 /
 k] -�]]ı œ] k]DG 
]] k)
˙]+]�] k� �]]^�]� �]+ k]�]] � ] �]+
k4�]]�] n+Ds

RX ^( ) RS� œ] 
]]�] k� �]+`� k]� k�
RV� œ] ^&�] �]+ k]�]] � ] �]+ 
 o] k&�] � k] k) ı]]
]
ı] at+˘]]B RY r o/
]]�] k� � k] k"E ^�]Ò] � `
�]`å k� ^�]4 ä] k])Oä] k]) 
 k] ) k] - n]) 0
 k]
- n]) ˝]]� ˝]�]) k&�] œ] � ` � k]^"�] œ] � k] ˇ])˝]`
k� �]`˘ k] 0
] ] \$ k% � � œ] 0˝]]) k&E ˙]+ t]

�])� k]�]]� k] 
]�]` ˙]]˝ k] Ÿ+D
RZ F˝ a]� k] ��]] �]]˝]] n+E ˝ g] a&^�]�]]

TSBRX �	]]]& ]+ RS�] t] �]+`�]] ˛]]D
-]]y R � k] ^�]�]]� ) k&� œ]D TSBRYE STOSV
� ]] r� ì]Ds

� œ] 
]�]
 k] ä�]]&] 	 g]�]
 g])˝] n+H �]`˘ k] ˙]]E
	]˝]�]])^+˝] �] k]] œ] k� 
]]˛] ı]å` )+IG

S[ F� k] ˝]�]�]]) 
 k] �]] k) a+- œ] k� �]`˘]
k%) + k] ˙]] t4 k]D R 0
 k] ˝]�]�]]) k� +�]]� k]

^� �]] ]�]] n+D 0
 k] 0
]� ` 
]])` �]`å

]� k]˝] �]
]`"� ) g&) � k] ˙]]- k]D

SR � ì] � ` ]+)]/�] œ] 
 k] �] kåO�] kå
^&]˙] 
 n]^�]� 0
]
 k] - n]) 0
] k� �]&&O
]]) œ] 
 k] �]]˝] � œ) k]D ^�]^Ò]�] œ] � k] ˝]�]O
�]]) 
 k] �]]) $]�]] ˙]]4]] - n]) � k] ä]Î )
�]`˘ k] ˙]] t4 k] - n]) �]+ t] 	]˝]�]])^+˝] �] k]] œ]
� ` ˝])+ ı] kå ) œ+ k]D SS �]+ t] -�� g])
-ı]�]` ı g])` " k]�]` k� 
]]˛] ı]å] n+D 0�]� `
� ì œ] 0
] k� ˘]]) œ] ˝])( Ÿ+E � k] 
]�]O k� O
]�]
˝]�]�]]) 
 k] �]] k) ]4 Ÿ+D S ST 0
]� `
� ì œ] ] \$ k% � � ` ]+)]/�] œ] � œ] Ÿ+ - n])
0
]� ` � ì] k� ˘]]) œ] ˝])( 0
]� ` " k]�]`
� ` � ì œ] �]` Ÿ+D 0�+ œ]� k] ˙]`˝ k]O˙]` �] k]] œ]� � œ]
-]˝ o]� n( �]] ^&�]] ˛]]E /
]`^�]4 � k] ˝]�]O
�]]) 
 k] �]] k) ]4D

SU �]+ t] 4�]]�] T �]` ı]å] n+ - n])
0
]� ` � ì] k� -]
]Oı]]
] 0
]� ` �]`å � `
� ì œ] Ÿ+ ^˙]� œ+ ˝]�]�]]) 
 k] �]]) $]�]] ]�]]
n+D 0� œ+ 	]˝]�]])^+˝] +]�]˝] � œ] ˇ])˝]` k�

�]`˘ k] ˙]]�]] ı]å] ��] œ]^� 0�+ œ]� k] ˙]`˝ k]O˙]`
�] k]] œ]� � œ] -]˝ o]� n( �]] ^&�]] ˛]]D -�]
0� œ+ 0�] k� 
]]˛] -ı]�]]�] 
]+�]] ı] kå]] ˙] k]
0
] ] \$ k% � � œ] ˙]]˝ k] Ÿ+D SV �]]˝] ^� 4
a+- œ] k� �]`˘] 0
]� ` 
 k]˙] �]]]�]` ]�]` n+D

0
]� ` � ì] k� ˘]]) œ] ˝])( 0
]� ` �]`å
� ` � ì œ] Ÿ+D � k] 
]�]O k� O
]�] 	]˝]�]])^+˝] Ÿ+
- n]) 0� œ+ ˝]�]�]]) 
 k] �]]) $]�]] ]�]] n+
��] œ]^� 0�+ œ]� k] ˙]`˝ k]O˙]` �] k]] œ]� � œ] -]˝ o]�
n( �]] ^&�]] ˛]]D -�] 0� œ+ 0�] k� 
]]˛]

-ı]�]]�] 
]+�]] ı] kå]] ˙] k] 0
] ] \$ k% � � œ]
˙]]˝ k] Ÿ+D 0
 k] �]]˝] ^� 4 a+- œ] k� �]`˘] $]�]
^&�]] ]�]] n+D

TSBSTOSV �	]]yE r˙]`^�]˝] œ] k� k&	]Ds

-ˇ�]y TS
R ] k+ SZBRZ

S ] k+ T[BRS

T ] k+ SZBYE RR

U �]˙] R[XBTTE
TU
] k+ SZBRS

V ] k+ T[BSW

�������������������

g&�])] � q]�]y
R ] k+ SZBY

S ]	] TXBTW
˙]� R[BRR

T 0˝] R[BSS
^]� “] UZBTUE
TV



�] k+˙] k	 �] TSBSWQTTBW RUVS
SW �]+ t] � k]� k]� E ˝ g]�]�] R - n]) 0�]� `�


]])` �]`å �]` ı]å` n+D 0�]� ` � ì œ]
0
]� ` � ì] k� ˘]]) œ] ˝])( Ÿ+D � k] 
]�]O
k� O
]�] 	]˝]�]])^+˝] Ÿ+ - n]) 0� œ+ ˝]�]O

�]]) 
 k] � k]&] ]�]] n+E ��] œ]^� 0�+ œ]� k] ˙]`˝ k]O
˙]` �] k]] œ]� � œ] -]˝ o]� n( �]] ^&�]] ˛]]D
SX � k] 0�] 	]˝]�]])^+˝] � g])�]`) œ] k� 
]]˛]
ı] kå ) œ+ k] ^˙]� œ+ �]]) ^])]�]] ]�]] ˛]] - n])
˙] k] -ı]� k] � a]Ã k� +^˛]�]]) 
]� k]˝] �]`˘ k]
� ì] � œ] ˘]� k] ]4 ˛ k]D �] k]] 0�]� ` ˝]�]O
�]] œ) 0�] k� ^
]) k� �]`˘ k] )	 œ] k]� - n])
0�] k� ı]]ı] � ` 
]ä]] 0�]� ` +^»�] œ] ˝]�
� k] ^�]� k]]`E ��] œ]^� /�] � g])�]`) œ] � k] ˙]`˝ k]O
˙]` �] k]] œ]� � œ] -]˝ o]� n( �]] ^&�]] ˛]]D
SY �]]) ˝ a]� k] 	]˝]�]])^+˝] �] k]] œ] k� 
]]˛]
a� ˘]�] ^&�]] ˙]]4]] - n]) ˝ g] 0�] �] k]] œ]
k� 
]]˛] ı]å] ) k+]] ^˙]� œ+ ˝]�]�]]) 
 k] �]])

$]�]] ]�]] ˛]]D
SZ �]+ t] 4& k]�] S �]` ı]å] n+D 0
] k�

)]˙]] - n]) 
]�]` Ü]ˇ]]�] �] a+˝] �]_�˝]�]]�]`
+ k]� k] k� �]]�]˙ g]& 0�] �] k]] œ] k� 
]]˛] ı] kå Ÿ+
˙] k] ˝]�]�]]) 
 k] �]]) $]� k] ]4 ˛ k]D � k] �]`
0�] �] k]] œ] k� 
]]˛] ı] kå ) œ+ k] ˙] k] 	]˝]�]]O
)^+˝] Ÿ+ T - n]) 0
] ] \$ k% � � œ] ˙]]˝ k] Ÿ+D

T[ �]+ t] 0¢]) k� 
]�]` +]^� �]� - n])

]�]` 
]`& k]�]` �]` ı] kå Ÿ+D U 0�+ œ]� k] ˙]`˝ k]O
˙]` -ı]�]` ˝]]� ˝] k� &�] ı]) �] k]] œ] � œ]
-]˝ o]� n( �]] ^&�]] ˛]]E �]]) �]]& � œ] 0� œ+
�]� “]�]]� +]�]˝] � œ] ˇ])˝]` k� �]`˘ k] 0�]
�] k]] œ] k� �]`˘] ˙]]�]] ı]å] ˙] k] �]]) $]� k] ]4
˛ k]D � k] 	]˝]�]])^+˝] +]�]˝] � œ] 0�] �] k]] œ] k�

]]˛] ı] kå ) œ+ k] ^˙]� œ+ ˝]�]�]]) 
 k] �]]) $]�]]

TSBSW �	]]yE r0�]� `Ds TSBSWE SXE TS
�	]]yE r˙]`^�]˝] œ] k� k&	]Ds TSBSX �	]]]&
/�]� ] ]+ �]˝]�]
] n+ ^� ] k]Ã]- œ] � k]
�]��]]�] k&� ) 0�]� ` ˝]�]�]]) œ] k� �]]˛] &( O
�]]]] ˙]]4�]]D TSBSZE T[ � ]] r� ì]Ds
TSBT[ � ]] r-� a]� k]Ds

]�]] ˛]] - n]) � k] 0�] �] k]] œ] k� 
]]˛] -ı]O
�]]�] 
] œ+ k] ˙] k] 0
] ] \$ k% � � œ] ˙]]˝ k] Ÿ+D

TR ^( ) n]�] �]+ 
]�] k&	 k]]] - n])
0
]� ` �]`å k� 
]]˛] ˙] k] a+-]E 0
 k]
k&	]� ) ^&�]]
]] ı]]4]]D R ^( ) n]�] - n])

0
]� ` ı g])` 
 k]�]] � k] ˝]�]�]]) 
 k] �]]) $]�]]
˙]]4]]DG 
]] k) ˙]+]�] k� �]]^�]� �]+ k]�]]
� ] �]+ k4�]]�] n+D

TS F^( ) n]�] � k] ˙]`˝ k]O˙]` �] k]] œ]� � œ]
-]˝ o]� n( �]] ^&�]] ˛]]E /
]^�]4 0
 k] - n])
0
]� ` �]`å � k] 0�] 	]˝]�]])^+˝] �] k]] œ]
k� 
]]˛] �] n]˝] � ` �]™& 
 a]�]] ^&�]] ˙]]4]]

^˙]� œ+ ˝]�]�]]) 
 k] �]]) $]�]] ]�]] ˛]]DG

]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � ] �]+
k4�]]�] n+Ds

TT �]+ k]�]] � ] �]+ 
 o] k&�] � k] k) ı]]
]
ı] at+˘]]B S r o/
]]�] k� � k] k"E ˝ g]

-ı]� k] �] k]] œ] � k] � k])] �]+ 
 o] k&�] 
 a]�]]B S

F-]) � Ÿ] ^� 
]` k&�] ı]) ˝]�]�]])
�]] t1 T - n]) 0
] k&�] k� �] k]] 4� -]&�]`
� k] ˘ a]�]� ) 0
 k] -ı]�]] ı]+ k)&]) #+)] t4
T - n]) ı]+ k)&]) k&	 k] ^� k&�] ı]) ˝]�]�]])
˘]�]� k]�]]�]` n+ - n]) �]+ �])•
]]] gt( � O
� ) �] k]] œ] � k] 	]�])&]) � k)E U U ˝] k]
˙] k] � k] “/ �])•
] k] � ` -]�]]ä] 
 a]�]� ) �]`
˘ k]˝]]�]�]` � k] -�]
 a]�]] � )˝]] n+E V �]+
˝]�]�]]) 
 k] �]]) $]�]] ˙]]4]]D �]+ -ı]�]`
�] n]˝] � ] ^ä]�� k]&]) 	 a]& + k]]]D W V 0
]� k]
�])•
] k] � ` -]�]]ä] 
 a]�]� ) �]` ˘ k]˝]]�]�]`
� k] -�]
 a]�]] ^� �]]D �]+ -ı]�]` �] n]˝] � ]
^ä]�� k]&]) 	 a]& + k]]]D -]) 0
]� k] ˘ k]˝]]�]O
�]` 
 a]�]` + k]˝]` ˝] k] 0
]� ` ˙]]�] �]˘] ˙]]˝]`D

W � k]^� �] -]) ı]+ k)&]) �]+ k&	]� )
�]` ^� k&�] ı]) ˝]�]�]]) ˘]�]� k]�]]�]` n+E
�])•
]]] �] gt( k� X - n]) /
]^�]4 �] k]] œ] � k]
� k] “/ ˘ k]˝]]�]�]` �] ^�]� k] ˝] k] k&�] � œ] 
 k] ˙] k]
� k] “/ ˝]�]�]]) 
 k] �]]) $]�]] ˙]]4]]E �]+
-ı]� k]  a]�]]+ � ` �]˙]+ 
 k] 	 a]& �] k)]]E

-ˇ�]y TS
R 0˝] R[BS

] k+ TYBS

S 0˝] SVBT[
]	] TUBV
] k+ SVBRSE RT
-]�] RBRR
- k]
] R
�]�]] RBU

T ^]� “] ZBSVE SW

U 0˝] R[BRV
] k+ SYBSR

�������������������

g&�])] � q]�]y
R ] k+ TRBRW

�������������������

-ˇ�]y TT
S ] k+ TBRR

T � n]�] SWBSV
] k+ WBT
] k+ SRBZ

U ^]� “] UBV
+ k] YBR

V ^]� “] WBRX
˙]� RBU

W ] k+ TBRZ
Ü k]�] RYBW

X ]	] VWBR[



RUVT �] k+˙] k	 �] TTBXORZ
�]]) 0
] k� 	 g]�] � ] ^+
]]�] � Ÿ] ı]+ k)&]) 
 k]
�] t] gt]]]DG� R

X o/
]]�] k� � k] k"E � Ÿ]� k] ˝ a]� k] /
])]4�] k�
�])]� k] k� ^�]4 ı]+ k)&]) #+)]�]] n+D ˙]�]
˝ g] � k] k) � at]+ 
 k] � k] “/ 
 o] k&�] 
 a]�]˝]] n+E ˝] k]
˙]]� ) � k])` ˝])( 
 k] �] k]] œ] � k] ˘ k]˝]]�]O
�]` k&�]]D S Y ˙]�] � Ÿ] ^� 
]` a&�" 
 k] � gt+E
F k+ a&�"E ˝ g] ä]Î ) �]) ˙]]4]]IG T �]]) ˝ g]
˙]]� ) 0
 k] ˘ k]˝]]�]�]` �] k& ^� �]+ -ı]� k]
˝] n])O˝])` k� �]&� k]E ˝] k] �]+ a&�" -ı]� k]
 a]�]]+ � ` �]˙]+ 
 k] �]) ˙]]4]]E U �]])
0
] k� 	 g]�] � ] ^+
]]�] � Ÿ] ˝ a]�]
 k] �] t] gt]]]D
Z � k]^� �] -]) ˝ g] 4� a&�" � k] ˘ k]˝]]�]�]`
k&˝]] n+ ^� �]+ -ı]� k] a&�" � ]�] œ] 
 k] ^( )

˙]]4E �]]) �]+ -ı]� k] ˝] n])O˝])` k� �]&�]O
� k] 
 k] /�]� ]) � ) k&˝]] n+E ˝] k] �]+ -ı]� k]
 a]�]]+ � ` �]˙]+ 
 k] �] k)]]E V � k]^� �] ˝ g]
-ı]�]` ˙]]�] �]˘]]4]]D W

R[ o/
]]�] k� � k] k"E /
])]4�] k� �])]� k]

 k] � +�]]E F˝ a]�] �] k]] œ] � k] � +] n+E r+�]
-ı]�]` �]]]�]˝] - n]) -ı]� k] ı]]ı] œ] k�
�]])` �] k]�] 
 k] &� k] a+4 Ÿ+E 0�]� ` �]˙]+

 k] +�] ]�]˝ k] ˙]] ) k+ Ÿ+E X -�] +�] n� 
 k]
�]˘] 
]� ˝ k] Ÿ+HsG Y RR �]]) ˝ g] 0�]
 k]
� +�]]E F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
k4�]]�] � )˝]] n+E r� Ÿ] -ı]� k] ˙]`�]�] � `

�]ı]˛] 	]]� ) � +˝]] gt+ ^� � a]� k] ^� 
]`
a&�" k� �])� k] 
 k] 	 a]�]` �]+™ + k]˝]`D Z

/
] k� �]˙]]�]E � a]� k] /
]
 k] 	 a]�]` ^�]�]˝]` n+
^� a&�" -ı]� k] ˝] n])O˝])` k� �]&� k] R[ - n])
˙]`˝]] ) k+D RR /
])]4�] k� �])]� k]E � k] k)
ı]]
] �] n]" -]E -ı]� k] � a] k) )]
˝ k] 
 k] ı]�]"O
� ) �] n]" -]D RS ˝ g] ��] œ] -ı]�]` ˙]]�]
 t]�]]�]] ˘]]+˝]] n+HsG RT

RS o/
]]�] k� � k] k"E ˝ g] -ı]� k] �] k]] œ] 
 k]
� +�]]E F-]) 4� � k]� o/
]]�] �]]]�]˝]

TTBW � ]] r k� ^�]4 � Ÿ] ı]+ k)&]) � k] ^ä]�� k]O
&]) #+)] t1 �]]Ds

� )� k] �] k] ˝] k] 0
]� k] ı]+� k] ˙] k] � k]� � ]�]
^� 4 ˛ k] � k] 0
 k] �]˘]] �]+™ 
] œ�  k]D R -])
4� a&�" -]&�]` a&�" � ]�] � )�]] ! k]å
k&˝]] n+ ˝] k] �]+ 0�] a&�" � ]�] œ] � `

�]˙]+ 
 k] �]]�] �]+™ + k]]] ˙] k] 0
]� k] ı]+� k]
^� 4 ˛ k]D S 4� � k]� o/
]]�] ^˙]
] ^&�] ı]]ı]
� )˝]] n+E 0
] ^&�] 0
] k� � k] � k]� � ]�]
0
 k] �]˘]] �]+™ ı]] t4 k] ˙] k] 0
]� k] ı]+� k] ^� 4
˛ k]D T RT -]) � Ÿ] 4� � k]� o/
]]�] 
 k]
� gt+E r˝ g] ä]Î ) ˙]`˝]] ) k+]]s - n]) �]+ �]+

] k]˘]� ) � a] k) � ]�]� � )� k] �] k] ^� 0
]� k]
ı]+� k] ˙] k] � k]� � ]�] ^� 4 ˛ k] 0�]� ` �]˙]+

 k] 0
 k] � k] “/ 
]ä]] �]+™ ^�]� k]]`E U ˝] k] �]+
�]]�] ^� �]] ˙]]4]]D 0
]� ] 4� �]` � k]�
� ]�] �]+™ ^]�]] ˙]]4]]D /
] k� �]˙]]�]E
0
]� k] ˙] k] � a] k) � ]�] ^� 4 Ÿ+ 0�]� ` �]˙]+ 
 k]
�]+ �]) ˙]]4]]D V

RU -]) � Ÿ] 4� a&�" 
 k] � gt+E r˝ g]
ä]Î ) �]) ˙]]4]]s - n]) �]+ ı]]ı] � )�]]
! k]å� ) ��]]�] � )� k] �] k]E W RV ^])�]`
� ` ˘]`ä] �] n]"] k&E X � g]"` a+ “/ ˘]`ä]
�]]ı]
] � ) k& Y - n]) ]�]˝] � ]�] ! k]åO
� ) �]+ 
]])` ^�]^ˇ]�] t] �]]�]� k] �] k] ^˙]�]
ı]) ˘]�]� k] 
 k] +` o/
]]�] •ä]&] ) k+]]E
˝] k] �]+ � k]�]� ˙]`˝]] ) k+]]D Z �]+ �]+™
�] k)]]D RW 0
] k� ^� 
]` �]` ı]]ı] k�
^�]4 0
]
 k] ^+
]]�] �]+™ ^�]�]] ˙]]4]]� R[

�]_�� ��]]�] � )� k] � ` �]˙]+ 
 k] �]+ ˙]`˝]]
) k+]]DG RR

RX �]]) ˝ k] k) �] k]] œ] � k] � +] n+E F�]+ k]�]]
k� � ]�] � )� k] � ] ˝])`� ] 
]+` �]+™ n+EG

˙]�]^� 0�+™ k� ˝] n])O˝])` k� ]�]˝] Ÿ+D
RY ˙]�] 4� � k]� o/
]]�] � k]� ` � ` )]+

! k]å� ) ]�]˝] � ]�] � )� k] �]]˝]] n+E ˝] k]
�]+ -ı]� k] /�] � ]�] œ] � ` �]˙]+ 
 k] ä]Î )
�] k)]]D RS RZ � k]^� �] -]) 4� a&�"

TTBRT � ]] r-�]]]Ds TTBRW �	]]yE
r� k] ]]& �]+™ ^� ]] ˙]]4�]]Ds

-ˇ�]y TT
R ] k+ TBRY

S ]	] SRBY
^]� “] RBRX
] k+ TBRX

T ]	] TBRR
] k+ RYBU

U �]`˝] RRBSR

V �]`˝] RVBR[

W ] k+ TBRZ
Ü k]�] RYBW

X � n]�] SWBTZ
]	] WUBW
] k+ SUBST

Y ] k+ TXBRR

Z ] k+ RYBST
R˝]` SBTE U

R[ ]	] TRBW
� g]� RVBR[

RR �]˙] RT[BXE Y

RS ]	] VVBX
^]� “] TBSS
^]� “] SVBV
Ü k]�] TBRZ

RT ] k+ RYBTR
Sı]˝] TBZ

�������������������

g&�])] � q]�]y
R ] k+ TBS[

] k+ RYBSU

S R)] YBUYE V[
] k+ RYBSR

T ] k+ RYBSW

U Sı]˝] SBS[

V ] k+ RYBU

W ]	] VVBX
] k+ RYBSR
�]` WBY

X ^�]� “] SSBSW

Y � n]�] WBSE U
] k+ SSBSZ

Z � n]�] RYBV
] k+ RYBSX

R[ ]	] RBRY

RR ] k+ S[BRR

RS /ì] R[BTY
Sı]˝] SBS[



�] k+˙] k	 �] TTBS[OTS RUVU
-ı]� k] a&�" � ]�] ! k]å� ) ��]]�] � )� k] �] k]
˝] k] �]+ •ä]&] ) k+]]D R

S[ �]]) ˝ a]�] �] k]] œ] � k] � +] n+E
F�]+ k]�]] k� � ]�] � )� k] � ] ˝])`� ] 
]+`
�]+™ n+DG S /
])]4�] k� �])]� k] k� �] k]] k]E � Ÿ]
˝ a]�]� œ] 
 k] + k)� � ] ��]]�] 0
] k� ˘]]�]˘]�]�]
k� ^+
]]�] 
 k] � tÎ ]]Ds
SR +�]])` � t]ˇ a]-] “/ k� RS� œ] 
]]�] k�

&
]� œ] �]+`� k] k� ı] t]˘]� œ] ^&�]E 4� -]&�]`
� k] k) ı]]
] -]�]] ˙] k] �]Î �]� k]�] 
 k] �]]]
-]�]] ˛]]D T 0
]� k] � a]� k] �]+ 	]�]) &`E
r�]+) ı]) � �ä]] � ) ^�]�]] ]�]] n+Is U

SS ^˙]
] ^&�] 
 a]�]+ �]+ -]&�]` � k] k)
ı]]
] -]�]] ˛]]E 0
]
 k] ı]+� k]�]]�]` �]]�]
�]+ k]�]] � ] +]˛] � a]�] ı]) -]�]] - n]) 0
]� k]
� k])] � at]+ 	] k]�] ^&�]]D ˝]�] � k])` ä]�]]�] 	 a]�]
]�]` - n]) � Ÿ]  gt]]] �] )+]D V

ST ^( ) �]+ k]�]] � ] �]+ 
 o] k&�] � k] k)
ı]]
] ı] at+˘]]B SU r o/
]]�] k� � k] k"E /�]
	 o]$+) œ] � œ] )+� k]�]]� k] W /
])]4�] k&�] k�
�]] k) � œ] � + ) k+ Ÿ+E F˙]�] 4� - k� � k] -ì]]O
+�] � k] /
] k&�] � ] -^ˇ]� ])` �]�]]�]] ˙]]

]� ˝]] n+E X ˝] k] +� œ] ��] œ] �]+™H +�] ˝] k]
�] a+˝]O
 k] �] k]] Ÿ+D ä]Î ) �]+ k&�] +�]] k)
-^ˇ]� ]) � œ] � ) ^&�]] ]�]] n+DG

SV /
]^�]4 ˝ g] 0�]
 k] � +�]]E F
]] k)
˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E
r�]+ k&�] ˝ a]�+] k) -^ˇ]� ]) � œ] n� 
 k] ^� �]]
˙]] 
]� ˝]] n+H ˝ a]�] �] k]] 	 g]�] 
]� k]˝]
�] t]
] 	]]˝ k] + k]E Y ^�]�] n]�]` � g])˝] œ]� � `
- k]) ˝]]� ˝ k] + k] - n]) 	 g]�] � ` �]^&�] t]
�]+]˝ k] + k]D Z SW ˝ a]�] -ı]�]` ˝]�]�]]) � ]

]+])] � k]˝ k] + k]E R[ ^�]�] n]� k] � ]�] � )˝ k] + k]

TTBSV �/�]� ] /ì]]�]` 	]
& 	]]]& r�]�]s
k� ^�]4 /�˝ k]�]]�] + k]� k]�]]� k] 	]
& � k] � o]
 o]ˇ]

)�]˝]] n+ - n]) ]+ 
]˝]]� k] k� ^�]4 /�˝ k]�]]�]
+ k]˝]] n+ ^� ^� �]` ˘]`ä] � k] ^� ˝]�]` ^�]�] � `
˙]] )+` n+D

- n]) ˝ a]�]� œ] 
 k] + k)� -ı]� k] ı]å k]
]` � `
ı]˝�]` � k] g&^�]˝] � )˝]] n+D R ˝] k] ^( ) �]+
k&�] ˝ a]�+] k) -^ˇ]� ]) � œ] n� 
 k] ^� �]] ˙]]


]� ˝]] n+HsG S

SX ˝ g] 0�]
 k] � +�]]E F
]] k) ˙]+]�] � ]
�]]^�]� �]+ k]�]] � +˝]] n+E r� Ÿ] -ı]� k]
˙]`�]�] � ` �]ı]˛] 	]]� ) � +˝]] gt+E ˙] k]
	 o]$+) œ] � œ] )+˝ k] Ÿ+ � k] ˝]�]�]]) 
 k] �]] k)
˙]] t4 k]E ˙] k] 	 a]� k] � n]&]�] � œ] )+˝ k] Ÿ+ 0� œ+
� Ÿ] ˙ o]]�]` ˙]]�]�]) œ] � ] ^�]�]]�]] �]�]] gt&]]
- n]) ˙] k] �]ä]� g]˝] ]æ œ] - n])  a]( ]- œ] � œ]
)+˝ k] Ÿ+ � k] �]`�]])` 
 k] �]] k) ˙]] t4 k]D T

SY � Ÿ] /
] k&�] � k] 0˙]]å� ) ^�]�]O
a� �] �]`)]�] �]�]] gt&]]E U 0
]� ` ˝]]� ˝]

� ]  a]Î ) ˝] k]å ^&�]] ˙]]4]] - n]) � Ÿ]
/
])]4�] k� ı]+]å œ] � k] k4
]] 0˙]]å
gt&]] V ^� �]+ t] 
 k] � k] “/ �]+™  a]ä]) ı]]4]]D

SZ ˙]�] � Ÿ] 0�] k� ^�]�] n]� k] � ]�] œ] W � ` �]˙]+

 k] k&�] � k] 0˙]]å� ) ^�]�] a� �] �]`)]�]
�]�]] gt&]] X ˝] k] 0� œ+ ˙]]�]�]] + k]]] ^� � Ÿ]
�]+ k]�]] gt+DsG

T[ o/
]]�] k� � k] k"E ˝ k] k) �] k]] &`�]]) œ]
� ` -]å � œ] - n]) -ı]� k] �]) � ` &+�]`ä]
ı]) ˝ k] k) �]] k) � œ] -]ı]
] � œ] �]]˝ œ] � )˝ k] Ÿ+D Y

+) � k] “/ -ı]� k] �]] “/ 
 k] � +˝]] n+E F˘]�] k]E
˘]�]� ) 
 a]�]˝ k] Ÿ+ ^� �]+ k]�]] � k] ��]] 
 o] k&�]
^&�]] n+DG TR +� k]�]] � ` ˝])+ 0�]� `
�]`å ˝ k] k) ı]]
] -]4]` - n]) � k] ˝ k] k) 
]]�]� k]
� n]#� ) ˝ k])` �]]˝ œ] 
 a]� œ] k]E �]]) 0�] k� � a]˝]]O
^�]� � ]�] �]+™ � œ) k]D Z � k] � at]+ 
 k] ˝] k] �]æO
˘]æ� ) ˝ k])` ˝]])`( � œ) k]E� �]]) 0�]� ]
^&�] � k] “/�]]�]` � ` � �]] “/ k� ^�]4 �]�]O
˘]]˝]] n+D TS k&	]I ˝ g] 0�] k� ^�]4 � k] “/
Ü k]�] ]`˝] ]]� k]�]]� k] ˙ n]
]] n+E ˙] k] ˝]]) œ]O
�]]� k] �]]˙ k] � ` �]ˇ a]) ˇ a]�] ı]) 
 a])`�]`
-]�]]ä] � œ] ]`˝] ]]˝]] n+D � k] 
]�] ˝ k])]

TTBTR � ]] r˝] k] � ]�]O�]]�]�]] � k] �])` 
]]˝ œ]
� œ)� k]Ds

-ˇ�]y TT
R ] k+ RYBSX

S ] k+ RYBSVE SZ

T ] k+ SUBSVOSX

U S)] SVBU
S/˝] TWBRX
^]� “] TZBS

V ] k+ TBSW

W ^]� “] TZBR[
] k+ TWBU

X 0˝] RSBX

Y 0˝] ZBU
� n]�] RXBRS

Z ] k+ SSBW

R[ �]ı] TBT

�������������������

g&�])] � q]�]y
R ^]� “] VBY

S �] UBSW
]+ STBRV

T ^]� “] USBSS
] k+ VBRS

U S/˝] TWBS[E
SR
]	] WBRR
^]� “] UUBS

V ] k+ WBT

W S)] RXBZ
S/˝] TWBRU

X ^]� “] ZBRR
^]� “] SVBRR

Y ^]� “] RYBRY

Z ]	] SZBRT
^]� “] UUBRWE
RX



RUVV �] k+˙] k	 �] TTBTTQTUBRU

 o] k&�] 
 a]� œ] k]E �]]) � k] “/ 0
] k� � a]˝]]O
^�]� � ]�] �]+™ � k)]]D TT - n]) ˙]�]
˝ k] k) 
 o] k&�] � ` �]]˝ œ] 
]˘] ^�]� � œ]]` ˙] k] ^�
ä]Î ) 
]˘] + œ]]`E ˝]�] 0� œ+ ˙]]�]�]] + k]]]
^� 0�] k� �]`˘] � k] “/ �]^�]��]�]�˝]] a+-]
� )˝]] ˛]]Ds R

TU �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k]

� +]E S r o/
]]�] k� � k] k"E /
])]4�] k�
˘])�]]+ œ] k� ^	]�]]( �]^�]��]�]]�]` � )D
0�]
 k] � +�]]E F
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E r^ˇ]�� ]) n+ /
]O
)]4�] k� ˘])�]]+ œ] ı])E S ˙] k] �]
] -ı]�]]
+` ı k]" �])˝ k] )+˝ k] Ÿ+I ��]] ˘])�]]+ œ]
� ] � ]�] �]+ �]+™ ^� � k] � ao]$ � k] ^	]�]] t4O
^ı]�]] t4H T T ˝ a]�] ˙]]�]�]) œ] � ` ˘])�]`
	]]˝ k] + k]E 0�]� ` 1 �] 
 k] -ı]� k] ^�]4 ])�]
� ı] kå �]�]]˝ k] + k] - n]) �] k] k"O˝]]ä k] ˙]]�]O
�]) +�]]�] � )˝ k] + k]E U �]]) ˝ a]�] � ao]$
� k] ˘])]˝ k] �]+™D V U ˝ a]�]� k] � �]ä] k]) œ] � k]
�]ä]� g]˝] �]+™ ^� �]]E �]`�]]) œ] � k] # `� �]+™
^� �]]E �]]�]�] œ] � ` �])+�]Oı]¸` �]+™ � `E
�]" k� a+- œ] � k] � ao]$ � œ] �]]ı]
] �]+™ �]]4
- n]) 	] k]4 a+- œ] � k] ˝ a]�] gt%æ� k] �]+™ ]4D W

/
] k� �]˙]]�]E ˝ a]�]� k] 0�] ı]) ˝]]�]]�]]+ œ] � `
˝])+ )]˙] ^� �]] - n]) -˝�]]˘]]) ^� �]]D X

V 0�]� ] � k] “/ ˘])�]]+] �]+™ ˛]]E /
]O
^�]4 � k] ^˝]˝])O^�]˝]) + k] ]�]™ Y - n]) � n]&]�]
k� 
]�]` ˙ o]]�]` ˙]]�]�]) œ] � ] ^�]�]]�]]

�]�] ]�]™D W � k])` � k] œå 
]�]` ı]+]å œ] - n])
+) ı]+]å` ı]) �]"� ˝]` )+™ - n]) ˇ])˝]`
k� � k]� k]O� k]� k] ˝]� ^˝]˝])O^�]˝]) + k] ]�]™D

0�]� ` ˝]�]]�] � )� k]�]]�]] �]] 0� œ+ gt%æ� k]O
�]]�]] � k] “/ �]+™ ˛]]D

X /
]^�]4 ˘])�]]+ k]E �]+ k]�]] � ] �]+

 o] k&�] 
 a]�] k]E Y F
]] k) ˙]+]�] � ]
�]]^�]� �]+ k]�]] k4�]]�] � )˝]] n+E r� Ÿ]
-ı]� k] ˙]`�]�] � ` �]ı]˛] 	]]� ) � +˝]]

gt+E � Ÿ] ä]Î ) � &�] 0# ] t1 ]]D � k])` � k] œå
^�]� ]) + k] ]�]™E 
]�]` ˙ o]]�]` ˙]]�]O
�]) œ] � ] ^�]�]]�]] �]�] ]�]™E ��] œ]^� 0�]� ]
� k] “/ ˘])�]]+] �]+™ ˛]]D � k] k) ˘])�]]+ œ]
� k] � k])` � k]å œ] � k] �]+™ gt%æ]D � k] � k])`
� k]å œ] � k] ^	]�]]� k]O^ı]�]]� k] k� �]˙]]�] -ı]�]]
+` ı k]" �])˝ k] ) k+DsG Z /
]^�]4 ˘])O
�]]+ k]E �]+ k]�]] � ] 
 o] k&�] 
 a]�] k]D R[ 
]] k)
˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E F� Ÿ]
/�] ˘])�]]+ œ] k� ^	]�]]( gt+ - n]) 0�]
 k]
-ı]�]` � k]å œ] � ] ^+
]]�] �] t] gt]]]D� � Ÿ] 0� œ+
� k]å œ] � k] ˘])]� k]� k� � ]�] 
 k] ^�]� ]�]
gt&]] R - n]) � k] ^( ) � �]` -ı]�]] ı k]" �] �])


] œ�  k]D � Ÿ] -ı]�]` � k]å œ] � k] 0�] k� � at]+ 
 k]
a!å] t1 ]] ˝]]^� � k] ^( ) � �]` 0�]� ]

^�]�]]�]] �] �]� œ]DGs
RR 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]

� +˝]] n+E r k&	] k]E � Ÿ] 	 a]& -ı]�]`
� k]å œ] � k] gt%æ� ) �]] t1 ]] - n]) 0�]� `
k&	]�]]�] � tÎ ]]D S RS ˙ n]
 k] 4� ˘])O

�]]+] 0�] � k]å œ] � k] gt%æ� ) �]]˝]] n+
˙] k] ^˝]˝])O^�]˝]) + k] ]�]` Ÿ+ - n]) 0� œ+
^	]�]]˝]]O^ı]�]]˝]] n+E 0
]` ˝])+ � Ÿ] -ı]�]`
� k]å œ] � ` k&	]�]]�] � tÎ ]]D T � Ÿ] 0� œ+ 0�]

]�]` ˙]]+ œ] 
 k] �]˘]]� ) � k] -] t1 ]] ˙]+ t]
� k] � ]� k] �]� k] �]]&�] œ] k� ^&�] U ^˝]˝])O
^�]˝]) + k] ]�]` ˛]™D RT � Ÿ] 0� œ+ g&
] k)
k&�] œ] 
 k] ^�]� ]�] �]] t1 ]] - n]) 0� œ+ /� ¹]

� tÎ ]] - n]) 0�] k� -ı]� k] k&�] � œ] �]
]] t1 O
]]D � Ÿ] 0� œ+ /
])]4�] k� ı]+]å œ] ı])E
�]^&�] œ] k� ı]]
] - n]) �]
]` a+ “/ ˙]]+ œ] k�
ı]]
] ˘])] t1 ]]D V RU � Ÿ] + k)O�] k) ˘])]O
]]+ œ] � œ] 0� œ+ ˘])] t1 ]] - n]) � k] /
]O
)]4�] k� t1 ˘ k] ı]+]å œ] ı]) ˘])] � œ)]`D W

�]+ t] � k] +^)�]]�]` � œ] � n]# ] � œ)]` X - n])

TUBR[ � ]] r� Ÿ] 0�]� k] -ı]�]` � k] œå �]]ı]�]
�] t]� gt]�]]Ds � ]] r� ` k&�]�]]�] � )� k]Ds

-ˇ�]y TT
R ] k+ SBV

�������������������

-ˇ�]y TU
S ^]� “] STBR

�]` TBRE RR
�]ı] TBT
˙]� RRBRX
�]˝] STBRT

T ]	] U[BRR
 g]+ SRBRV

U S)] SRBRW
^]� “] SSBRX
�]` TBT
˙]� RRBUE V

V ]	] VWBRR

W � g]� RVBU

X ^]� “] SSBRT

Y ^]� “] STBS
^]� “] V[BW
�]˝] ZBTW

�������������������

g&�])] � q]�]y
R ^]� “] VSBSUOSX

S R	]�] RXBTUE
TV
�]˙] Y[BR
]	] VWBY

T ]	] U[BRR

U ] k]4 SBRE S
�]ı] RBRUE RV

V ^]� “] STBT
] k+ RRBRX
-]�] ZBRU
�]` XBRU

W ]	] SVBW
]	] T[BST
^]� “] TRBRS

X ^]� “] TTBRS



�] k+˙] k	 �] TUBRVOTR RUVW
/
])]4�] k� ı]+]å œ] ı]) �]^æ�]]O
 k]O�]^æ�]]
˘])]]]+ œ] � œ] ˘])] � œ)]`Ds

RV 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E r� Ÿ] -ı]�]` � k]å œ] � k] 	 a]&
˘])] t1 ]] R - n]) -])]�] � )� k] � ` ˙]]+
� k] ˙]] t1 ]]D S RW � Ÿ] 	] k]�]` a+ “/ � k]å
� k] gt% tó%]]E T �]"� ` a+ “/ � k] �]]ı]
]
�]] t1 ]]E ˙] k] �]]�]�] n+ 0
]� ` �])+�]Oı]¸`
� tÎ ]] - n]) ˙] k] � �]ä] k]) n+ 0
 k] �]ä]� g]˝]
� tÎ ]]E �]]) ˙] k] �] k]"`O˝]]ä]` - n]) ˝]]å`
n+ 0
 k] ^�]"] $]� gt]]]D � Ÿ] 0
]� ] ��]]�]

� ) k� 0
 k] 
]ä]] gt&]]Ds
RX � k])` � k]å k]E 
]] k) ˙]+]�] � ] �]]^�]�

�]+ k]�]] ˝ a]�]
 k] � +˝]] n+E r� Ÿ] �] a+˝] ˙]�&
� ao]$ � ` � k]å œ]E � k]æ œ] - n]) �]� ) œ] � ] ��]]�]
� )� k]�]]�]] gt+D U RY ˝ a]�]� k] �]^æ�]]O
�]^æ�]] ˘])]]]+ œ] � œ] 	 g]�] 	]]�]] n+D ��]]
�]+ � ]( ` �]+™ ˛]] ˙] k] -�] �]]� ` ˘])]O
]]+ œ] � k] -ı]� k] ı n]) œ] 
 k] ) Ÿ]&� k] �] k] + k]H
˝ a]�]� k] ˙]`O�])� ) 
]]( ı]]�]` ı]`�]] n+D
��]] �]+ � ]( ` �]+™ ˛]] ˙] k] -�] �]]� `
ı]]�]` � k] ı n]) �]])O�]])� )  o]&] � )˝ k]
+ k]H RZ ��]] � k])` � k] œå 0�] ˘])]]]+ œ] � œ]
˘] œ) ^˙]� œ+ ˝ a]�]� k] ) Ÿ]& $]�]] n+ - n]) �]+
ı]]�]` ı]` t4 ˙] k] ˝ a]�]� k] ı n]) �]])� )  o]&] � )
^&�]] n+Hs

S[ /
]^�]4 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] 0�]
 k] � +˝]] n+E r k&	] k]E � Ÿ] �] k]"`O
˝]]ä]` � k]å - n]) a&�]�]`Oı]˝]�]` � k]å
� ] ��]]�] 	 a]& � tÎ ]] SR ��] œ]^� ˝ a]�]
�]`�]]) � k]å œ] � k] -ı]� k] ı] o]˙]) - n]) o� ˇ] œ] 
 k]
ˇ] k� �]˝ k] )+˝ k] + k] - n]) 
]™] œ] 
 k] ˝]�] ˝]�
�]])˝ k] )+˝ k] + k] ˙]�] ˝]� ^� � k] g&)O g&) ˝]�
^˝]˝])O^�]˝]) �] + k] ˙]] t4D SS � Ÿ] -ı]�]`
� k]å œ] � k] �]˘]] t1 ]] - n]) � k] ^( ) � �]`
^� 
]` � ] ^�]� ]) �]+™ + œ]]`D V � Ÿ] + k)�
� k]å � ] ��]]�] � tÎ ]]D ST � Ÿ] 0�] 
]�]
ı]) 4� ˘])�]] k+ � k]E -ı]� k] 
 k]�]� &]^�]&

� k] #+)] t1 ]] R - n]) �]+ 0� œ+ ˘])]4]]D
�]+ 	 a]& 0� œ+ ˘])]4]] - n]) 0�]� ] ˘])O
�]]+] �]�] ˙]]4]]D S SU � Ÿ] �]+ k]�]]
0�]� ] ı])� k]��]) + k] t1 ]] T - n]) � k])]

 k]�]� &]^�]& 0�]� ] Ü]ˇ]]�] + k]]]D U �]+
�]]˝] � a]�] �]+ k]�]] � k] � +` n+D

SV � Ÿ] 0�] k� 
]]˛] 4� �] o]^˝] � ]
� )]) � tÎ ]] V - n]) k&�] 
 k] 	 gt]	]])
˙ o]]�]` ˙]]�]�]) œ] � k] ^�]� ]�] gt&]] W ˝]]^�
� k] �] k]] �]`)]� k] � œ] �]+ g( ä] )+ 
] œ� - n])
˙ o]]�] œ] � œ] 
] k] 
] œ� D X SW � Ÿ] 0� œ+ - n])
0
] ı g] k) /�]] k� � k]E ˙] k] � k])` ı]+]å` k�
-]
]Oı]]
] n+E 4� -]�]`�] #+)] t1 ]]D Y

� Ÿ] �]�˝] ı]) �]]^)�] � )] t1 ]] - n]) �]+ t]
-]�]`�] œ] � ` �] n]!]) + k]]`D Z SX � n]&]�]
k� ı k]å ( � œ] k] - n]) ä]�]`�] -ı]�]` 0ı]˙]

^&�]] � k)]` R[ - n]) � k] k&�] � œ] �]+O
g( ä] �]
 k] ) œ+ k]D ˙]�] � Ÿ] 0�]� `  a]�]]�]` � ]

˙ a]-] ˝] k]å $]� gt]]] RR - n]) 0� œ+ 0�] �] k]] œ]
k� +]˛] 
 k] a!å] t1 ]] ^˙]�+ œ]� k] 0� œ+  a]�]]�]

�]�]] ^�]�]] n+E ˝] k] 0� œ+ ˙]]�]�]] + k]]] ^�
� Ÿ] �]+ k]�]] gt+D SY /
] k� �]]& ^( ) � �]`
g&
] k) )]� �" 0� œ+ -ı]�]] ^�]� ]) �]+™ �]�]]


] œ�  k] - n]) ˙ o]]�]` ˙]]�]�]) 0� œ+ �]+™ 	]]

] œ�  k]D � k] �]+ g( ä] �]
 k] ) œ+ k] - n]) 0� œ+
� k] “/ �]+™ $)]4]]D RS

SZ � Ÿ] 0� œ+ k4
]] �]]] gt&]] ^˙]
]� ]
�]å] �]]�] + k]]] - n]) � k] ^( ) � �]`
k&�] � œ] -� ]�] 
 k] �]+™ �] œ) k] RT - n])
g&
] k) )]� �" 0� œ+ �]`˘]] �]+™ ^&	]] t4 k]D RU

T[ 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] k4�]]�]
� )˝]] n+E F˝]�] 0� œ+ ˙]]�]�]] + k]]] ^�
� Ÿ] 0�]� ] ı])� k]��]) �]+ k]�]] 0�] k� 
]]˛] gt+
- n]) /
])]4�] k� �])]� k] k� � k] �] k]] � k])`
Ü]˙]] Ÿ+DGsG RV

TR 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
k4�]]�] � )˝]] n+E F˝ a]�] �] k]] � k])` � k] œå

+ k] RW ^˙]�]� ` � Ÿ] k&	]�]]�] � )˝]] gt+D ˝ a]�]

-ˇ�]y TU
R ^]� “] TBRV
S �]ı] TBRT
T �]` UBW

�]˝] RVBSU
� g]� RVBU

U ˙]� R[BT
V ]	] U[BRR

^]� “] STBT

�������������������

g&�])] � q]�]y
R ]	] RRBR

^]� “] T[BZ
 g]+ R[BRR
/ì] RTBS[
Rı]˝] VBU
Ü]� XBRX

S ] k+ TXBSU
+ k] TBV

T ^�]� “] SZBUV
^]� “] TRBR

U �]˙] SBW
]	] ZBW
^]� “] STBV
�]` VBS
� g]� RBTS
Ü k]�] VBTR

V ] k+ TXBSW
W � n]�] SWBW

]	] RRBWOZ
]	] TVBZ
]	] WVBSV
+ k] SBRY

X ^]� “] STBW
^]� “] TTBRW

Y ]	] VWBX
] k+ S[BU[
�]` UBR

Z 0˝] RSBSE T
�] SYBRS
˙]� YBRT

R[ � n]�] SWBU
�]˙] YVBRS
]	] TVBS
] k+ TWBT[

RR � n]�] SWBRT
RS ^]� “] T[BR[

^]� “] UWBSX
RT ] k+ TWBSZ
RU ] k+ TWBRV
RV ] k+ TXBSX
RW �]˙] XYBVS

�]˙] R[[BT
]	] U[BRR



RUVX �] k+˙] k	 �] TVBRQTWBS
-&�]] o/
]]�] + k] - n]) � Ÿ] ˝ a]�+])] ı])O
� k]��]) gt+DGs

TV �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k]

� +]E S r o/
]]�] k� � k] k"E 
 k] “/) k� ı]+]å`
Ü] k&�] R � ` ˝])( � at]+ � ) - n]) 0
] k�
^	]�]]( �]^�]��]�]]�]` � )D S T 0
]
 k]
� +�]]E F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E r k+ 
 k] “/) k� ı]+]å` Ü] k&�]E
� Ÿ] ˝ k] k) ^	]�]]( gt+D � Ÿ] -ı]�]] +]˛] ˝ k] k)
^	]�]]( �]æ] t1 ]] - n]) ˝ a]� k] 0˙]]å� )
�]`)]�]] �]�]] gt&]]D T U � Ÿ] ˝ k] k) �]+) œ] � k]
	 o]$+) �]�]] gt&]] - n]) ˝ g] ^�]�] a� �] �]`)]�]
+ k] ˙]]4]] U - n]) ˝ a]� k] ˙]]�]�]] + k]]] ^�
� Ÿ] �]+ k]�]] gt+D V ��] œ]^� ˝ g]� k] +� k]�]] /
]O
)]4^�]�] œ] 
 k] a&��]�]` � ` n+ V - n]) ˙]�] � k]
� a]
]`�]˝] � œ] ˛ k] - n]) 0� œ+ 
]ä]] k&� ) 0�]� ]

o-˝] � )� k] � ] 
]�]�] -]�]]E ˝]�] ˝ g]� k] 0� œ+
ı]� å� ) ˝]�]�]]) k� +�]]� k] � ) ^&�]]
˛]]DsG W

W 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F/
]^�]4 � Ÿ] -ı]� k] ˙]`�]�] � `
�]ı]˛] 	]]� ) � +˝]] gt+E � Ÿ]� k] ˝ k])` �] n]˝]
˝]�] � ) &` n+ - n]) �] n]˝] ˝ k])] ı]`!] �]+™
! k] kå]`D X ˝ g]� k] ^˙]�] �] k]] œ] 
 k] �]( )˝] � `
˛]` 0�]� ] ˝ g]� k] 	 g]�] �]+] ^&�]] ˛]]D /
]O
^�]4 ˝ k])] �]` 	 g]�] �]+] ^&�]] ˙]]4]]D Y

X � Ÿ] 
 k] “/) k� ı]+]å` Ü] k&�] � k] 0˙]]å� )
�]`)]�]] �]�]] gt&]] Z - n]) �]+ t] 
 k]  a]ä])� k]O
�]]� k] - n]) �] n]"� k]�]]� k] +) ^� 
]` � k] �]]�]
� ) gt&]]D Y � Ÿ] 0
] k� ı]+]å œ] � k] �]] k)
]4 �] k]] œ] � ` �]]�] œ] 
 k] �]) gt&]]D ˝ k])`
ı]+]^å�] œ] ı]) - n]) �]]^"�] œ] - n]) �]^&�] œ] � œ]
�]` ˝]�]�]]) 
 k] �]] k) ]4 �] k]] œ] � ` �]]� œ]
ı]å` ) œ+]`D Z � Ÿ] ˝ a]� k] +� k]�]] k� ^�]4
0˙]]å gt&]] - n]) ˝ k] k) �]+) ^( ) � �]`
-]�]]& �]+™ ^� 4 ˙]] t4 k] R[ - n]) ˝ a]� k]
˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]] gt+DG

R[ +]�] t]^� � Ÿ] �]+ k]�]] 	 a]& 0�] & k]�] œ]
k&�] œ] � œ] �] n]˙ g]& ˛]]E ^( ) �]` ˝ g]� k] � +]E

F� k] & k]�] œ] )]� �" - n]) � k] & k]�] œ] k&�] � k] k)
+ k] ˙]] t4 k]E /�] & k]�] œ] ı]) +�]])] � �ä]]
+ k] ˙]]4]]DG R RR /
]^�]4 
]] k) ˙]+]�]
� ] �]]^�]� �]+ k]�]] � +˝]] n+E F� Ÿ] -ı]� k]
˙]`�]�] � ` �]ı]˛] 	]]� ) � +˝]] gt+E
^˙]
] ˝])+ ˝ g]� k] 0�]
 k] �]( )˝] � `E 0�] ı])
 a]

]] 0˝]])] - n]) 0�]
 k] ˙]�]�] � `E 0
]`
˝])+ � Ÿ] �]` ˝ k] k) 
]]˛] ı k]�] -] t1 ]]D S ˙]�]
� Ÿ] ˝ k])] ��]]�] � tÎ ]] ˝] k] 0�] k� �]`˘] 	 a]&
� k] Ü]� " � tÎ ]]D RS ˝]�] ˝ a]� k] ˙]]�]�]]
+ k]]] ^� � a]�] �]+ k]�]] � k] �]+ 
]])` -ı]O
�]]�] � ` �]]˝ œ] 
 a]�]` Ÿ+ ˙] k] ˝ g]� k] /
])]4�] k�
ı]+]å œ] k� �]] k) � œ] � +` ˛]™D ˝ g]� k] � +] ˛]]E
r0� œ+ 0˙]]å ^&�]] ]�]] n+ - n]) +� œ] k&
^&�]] ]�]] n+ ˝]]^� +�] 0� œ+ 	]] ˙]] t4Ds
RT ˝ g]� k] �]� o]$ 
 k] �])� ) � k] k) ^	]�]](
�] a+˝]O
]` �]]˝ œ] � ` ˛]™D T � Ÿ]� k] ˝ k])` 4� O
4� �]]˝] 
 a]�]` n+DG

RU 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F˙]�] � Ÿ] ˝ a]� k] 0˙]]å� ) �]`)]�]]
�]�]] gt&]] ˝]�] 
]])` ˇ])˝]` 	 a]^�]�] t] �]�]]4O
]`D RV ˙]�] /
])]4�] k� �])]� k] � `
^�])]
]˝] 0˙]]å &` ]�]` ˛]` ˝]�] ˝ g]� k] ˙]��]
�]�]]�]] ˛]]D -�] � Ÿ] �]` ˝ k])] �]+` +]�]
� tÎ ]]D U k+ 
 k] “/) k� ı]+]å` Ü] k&�]E + t]E
4& k]�] k� ı g] k) /�]] k� E ˝ a]� k] 0˙]]å� ) 	 o]$O
+) �]�]] ^&�]] ˙]]4]] V - n]) 0� œ+ ˙]]�]�]]
+ k]]] ^� � Ÿ] �]+ k]�]] gt+DGs

TW r o/
]]�] k� � k] k"E /
])]4�] k�
ı]+]å œ] k� �]] k) � œ] �]+ �]^�]��]O

�]]�]` � )B F/
])]4�] k� ı]+]å k]E
�]+ k]�]] � ] 
 o] k&�] 
 a]�] k]D S 
]] k) ˙]+]�]
� ] �]]^�]� �]+ k]�]] � +˝]] n+E r a&��]�] œ] � k]
˝ a]�+] k) �]] k) � œ] � +] n+E F- k) �]]+I ı a])]� k]
ä]�]]� k] � ` t1 ˘]`O t1 ˘]` ˙]]+ �]` +�]] k)
� �ä k] � œ] -] ]�]™IGsG W

-ˇ�]y TV
R 0˝] TSBT

�] SBV

S ^]� “] UZBY
^�]�] UBSS
] k+ SVBYE Z
- k]
] R

T ] k+ SVBRSE RT

U ] k]4 TBRZ
�]�]] RBT

V 0˝] SXBUR
-]�] RBRR

W �]˙] RTXBX
- k]
] R[

X - k]
] RV

Y ] k+ SVBRU

Z ] k+ SVBRT

R[ ^]� “] UZBRXE
RY
] k+ SVBRT
�]�]] RBU

�������������������

g&�])] � q]�]y
R ] k+ TWBV

- k]
] RT

S -]�] RBRR

T - k]
] T

U ^�]�] UBSR
- k]
] RSE RV

V ]	] TUBV
] k+ SVBRSE RT
] k+ TWBV

�������������������

-ˇ�]y TW
W ^]� “] UZBR

] k+ TVBR[



�] k+˙] k	 �] TWBTORW RUVY
T /
]^�]4 �]+ �]^�]��]�]]�]` � )B

F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E
r0�+ œ]� k] ˝ a]� œ+ 0˙]]å ^&�]] - n]) +) ^&�]]

 k] ˝ a]�] ı]) +�]�]] ^� �]] ˝]]^� g&
] k) )]� �" œ]
k� �]˘ k] a+4 �] k]] ˝ a]�] ı]) � �ä]] � ) � œ]

- n]) �] k]] ˝ a]�+] k) �]] k) � œ] � g]# ` �]]˝ œ] � +O
� ) ˝ a]� œ+ �]&�]]�] � )˝ k] ) œ+D R U /
]O
^�]4 /
])]4�] k� ı]+]å k]E 
]] k) ˙]+]�] k�
�]]^�]� �]+ k]�]] � ] 
 o] k&�] 
 a]�] k]I 
]] k)
˙]+]�] � ] �]]^�]� �]+ k]�]] ı]+]å œ] - n])
ı]+]^å�] œ] 
 k]E �]^&�] œ] - n]) �]]^"�] œ] 
 k]E
0˙] kå a+4 	 o]$+) œ] 
 k] S - n]) 0�] �]`)]�]
�]+) œ] 
 k] �]]˝] � )˝]] n+ ^˙]� œ+ -]
]Oı]]
]
k� )]� �" œ] k� �]˘ k] a+4 �] k]] œ] � k] � g]"] - n])

^˙]�]� ] �]ä]]� 0å]�]]D T V /�] 
]�]
 k]

]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E
F g&
] k) )]� �" œ] k� �]˘ k] a+4 �] k]] œ] ı]) - n])
ı g] k) 4& k]�] ı]) � k] k) © k]ˇ] � ` -]] �]å�
0 k# ]` U - n]) � Ÿ] 0� œ+ n( 
]�]] 
 a]�]] t1 ]]D
0�+ œ]� k] �]å` 	 a]�]` 
 k] - n]) � k] k) �] k]] œ] � k]
�]`˘]] ^&	]]˝ k] a+4 V � k] k) k&�] k� �]] k) � œ]
&]�]] ^� �]] n+ ^� �]+ 0�]� ` ˙]]]`) n+
˝]]^� � k] /
] k� ˘])] “/�]]� k] � n]&]�] +åı] � œ]
- n]) /
 k] � g]" � œ]DGsG W

W /
])]4�] k&�] k� �]] k) � œ] �]^�]��]O
�]]�]` � ) - n]) ı]+]å œ] - n]) ı]+]^å�] œ] 
 k]E
�]^&�] œ] - n]) �]]^"�] œ] 
 k] � +E F
]] k) ˙]+]�]
� ] �]]^�]� �]+ k]�]] � +˝]] n+E r k&	] k]I � Ÿ]
© k]ˇ] - n]) ˙]�]˙]�]]+" � œ] -]� ) g&
] k)
k&�] œ] � k] n( 
]�]] 
 a]�]] t1 ]] ��] œ]^� 0�+ œ]� k]

˝ k])` � k]/ää]˝]` � ` n+DsG X

X /
]^�]4 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E F� Ÿ] -ı]�]] +]˛] 1 ı])
0# ]˝]] gt+ - n]) �]ı]˛] 	]]� ) � +˝]]
gt+ ^� -]
]Oı]]
] k� )]� �" œ] � k] ^˙]
]

˝])+ ˝ a]�+])` � k]/ää]˝]` � ` n+E 0
]`
˝])+ 0� œ+ �]` � k]/ää]˝] + k]�]] ı] kå]]D Y

Y �]]) k+ /
])]4�] k� ı]+]å k]E ˝ a]�]

� k])` Ü]˙]] /
])]4�] k� ^�]4 $]^�]�] t] - n])
( �] ı n]&] � ) k] k] R ��] œ]^� � k] �] a+˝] ˙]�&
�] n]" -] t4 k]D Z � Ÿ] ˝ a]�+] k) 
]]˛] gt+ - n])
4� �]]) ^( ) � Ÿ] ˝ a]�] ı]) ˇ�]]�] gt&]]
- n]) ˝ a]�+])` ä]�]`�] ˙] k]˝]`O�] k] “/ ˙]]4]`D
R[ � Ÿ] ˝ a]�+] k) �] k]] œ] � `E ı g] k) /
])]4�]
k� �])]� k] � ` ^]�]˝]` � “/  a]�]] �]æ] t1 ]]D

0
] k� �]+) ^( ) 
 k] -]�]]& ^� 4 ˙]] t4 k] S

- n]) 	 o]$+) & k]�]])] �]�]]4 ˙]] t4 k]D T

RR + t]E � Ÿ] ˝ a]�+] k) �] k]] œ] - n]) �]� k]^�]�] œ]
� ` ^]�]˝]` � “/  a]�]] �]æ] t1 ]]E U 0�]� `
˝]]&]& �]æ˝]` ˙]]4]` - n]) � k] 	 g]�] ( � œ] k]O
g( � œ] k]D � Ÿ] ˝ a]� œ+ ı]+� k] � ` ˝])+ -]�]]&

� tÎ ]] V - n]) ˝ a]� œ+ ı]+� k] 
 k] ä�]]&] 	 a]�]O
+]�]` gt&]] W - n]) ˝ a]� œ+ ˙]]�]�]] + k]]] ^�
� Ÿ] �]+ k]�]] gt+D X RS � Ÿ] -ı]�]` Ü]˙]] /
]O
)]4�] k� �] k]] œ] � k] ˝ a]�] ı]) ˘]�]] t1 ]]
- n]) � k] ˝ a]�] ı]) � �ä]] � ) � œ] k]D Y

˝ a]�] 0�]� ` ^�])]
]˝] �]�] ˙]]- k] k] - n])
^( ) � �]` ˝ a]�] 0�]
 k] 0�] k� �]˘˘ k] �]+™
!`�] k] k]DGs Z

RT r
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F� k] ˝ a]�+] k) �]] k) � œ] � +˝ k] Ÿ+E
r˝ a]�] k4
]] k&�] + k] ˙] k] �] k]] œ] � k] ^�]]�]
˙]]˝]] n+ - n]) )]� �" œ] 
 k] 0�] k� �]˘˘] œ]
� k] !`�] � k]˝]] n+DsG RU 
]] k) ˙]+]�] � ]
�]]^�]� �]+ k]�]] k4�]]�] � )˝]] n+E F�]])
-�] ˝ a]�] ^( ) � �]` �] k]] œ] � k] �]+™
	]]- k] k] - n]) �] +` )]� �" œ] 
 k] 0�] k� �]˘˘] œ]
� k] !`�] k] k]D RV � Ÿ] ˝ a]� œ+ g&
] k) )]� �" œ] k�
+]˛] œ] -ı]�]]�] � k]�]� k] k� ^�]4 0�] k� +�]]� k]
�]+™ � tÎ ]] - n]) �] +` ˝ a]� œ+ �] k]] œ] k�
˝]]� k] 
]+� k] ı] œå k]D R[ - n]) ˝ a]�] ^( ) � �]`
-ı]� k] )]� �" œ] k� ^�]4 # k]� ) � ` �]˙]+ �]+™
�]�] k] k]DG 
]] k) ˙]+]�] k� �]]^�]� �]+ k]�]]
� ] �]+ k4�]]�] n+Ds

RW �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k] � +]E

-ˇ�]y TW
R �] SYBTX

R)] ZBX
^�]�] SBRV
&]�] ZBRW

S ^]� “] SVBZ

T �]˙] XZBU
] k+ TUBSY

U �]ı] TBY

V - k]
] RS

W ] k+ SVBRSE RT
] k+ TVBR[E RR
-]�] RBRR

X �]˙] XUBR[
�]˙] RSTBU

Y ^]� “] SVBZ
^]� “] UZBRX

�������������������

g&�])] � q]�]y
R ]	] UUBST

]	] VRBT
] k+ TWBT[

S ˙]� YBU

T ]	] VRBT
^]� “] T[BRYE
RZ
-]�] ZBRU

U ^]� “] TRBSX

V ]	] VUBX
^]� “] T[BRY

W +]�] SBZ

X + k] SBS[
] k]4 TBRX

Y ^]� “] TSBUU
- k]
] RX

Z ]	] WVBST

R[ ]	] VUBU
]	] W[BRU
�]` XBY
�]ı] SBY
�]ı] TBRZ



RUVZ �] k+˙] k	 �] TWBRXOTR
RX r o/
]]�] k� � k] k"E ˙]�] /
])]4�] k�
�])]� k] k� �] k]] -ı]� k] k&�] � œ] )+˝ k] ˛ k]E
˝]�] 0�+ œ]� k] -ı]� k] ˘]]�]˘]�]�] - n]) ˝] n])O
˝])`� œ] 
 k] k&�] � k] -� a]Ã � ) ^&�]] ˛]]D R

� k])` �]ä]) � œ] 0�]� ] ˘]]�]˘]�]�] 0˝]�]] +`
-� a]Ã ˛]] ^˙]˝]�]] ^� �]]+�]])` � `
-� a]Ã˝]]D S RY 0�+ œ]� k] k&�] � œ] 	 g]�]
� ` �]^&�] t] �]+] &` ˛]™ - n]) -ı]�]` ^�]�] n]�]`
� g])˝] œ]� 
 k] k&�] � k] -� a]Ã � ) ^&�]]
˛]]E T /
]^�]4 � Ÿ]� k] 0�] ı]) -ı]� k] © k]ˇ]
� ] ı�]]�]] t0 k$�]]D U RZ � Ÿ]� k] 0� œ+ g&
] k)
)]� �" œ] � œ] ^˝]˝])O^�]˝]) � ) ^&�]] - n])
-�]]O-�]] k&�] œ] � œ] ^�]	])] ^&�]]D V

� Ÿ]� k] 0�] k� ˘]]�]˘]�]�] - n]) ˝] n])O˝])`� œ]
k� � a]˝]]^�]� 0� œ+ 
]ä]] &`D S[ �]])

˙]�] � k] g&
] k) )]� �" œ] � œ] ]4 ˝] k] �]+ t]
k� �] k]] œ] � k] 0�] k� �]] k) � œ] �]+ � +� )

� k] k) ı]^�]¾] �]]�] � ] -ı]�]]�] ^� �]]B W F� k]
�]+ k]�]] k� �] k]] Ÿ+E �]]) /� œ+ 0
]� ] k&�]
! k]å�]] ı]å]DG SR /
])]4�] � ] �])]�]]
˙]�] g&
] k) )]� �" œ] � œ] ]�]] ˝] k] 0
]� k] � k] k)
ı]^�]¾] �]]�] � ] -ı]�]]�] ^� �]]E /
]^�]4
-�] � Ÿ] ^&	]] t1 ]] ^� � Ÿ] -ı]� k] ı]^�]¾] �]]�]
� ` ^� ˝]�]` ^( © � )˝]] gt+Ds X

SS r/
]^�]4 /
])]4�] k� �])]� k] 
 k]
� +�]]E F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E r k+ /
])]4�] k� �])]� k] k�
�] k]] k]E � Ÿ] ˝ a]�+])` 	]]^˝]) �]+™ �]_��
-ı]� k] ı]^�]¾] �]]�] � ` 	]]^˝]) � &�]
0# ]� k]�]]�]] gt+ ^˙]
]� ] ˝ a]�]� k] g&
] k) )]� �" œ]
k� �]`˘] -ı]�]]�] ^� �]] n+DsG Y ST 
]] k)

˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E
F� Ÿ] -ı]� k] �]+]�] �]]�] � k] ä]Î ) ı]^�]¾]

TWBRY �/�]� ] /ì]]�]` 	]
& 	]]]& r�]�]s
k� ^�]4 /�˝ k]�]]�] + k]� k]�]]� k] 	]
& � k] � o]
 o]ˇ]

)�]˝]] n+ - n]) ]+ 
]˝]]� k] k� ^�]4 /�˝ k]�]]�]
+ k]˝]] n+ ^� ^� �]` ˘]`ä] � k] ^� ˝]�]` ^�]�] � `
˙]] )+` n+D

� tÎ ]]E R ^˙]
]� ] ˝ a]�]� k] g&
] k) )]� �" œ] k�
�]`˘] -ı]�]]�] ^� �]] ˛]]D ˙]�] g&
] k) )]� �" œ]
k� k&	]˝ k] � Ÿ] ˝ a]�+] k) �]`˘] ı]^�]¾] #+ tÎ ]]

˝] k] 0� œ+ ˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]] gt+D S

SU � Ÿ] ˝ a]� œ+ -�]]O-�]] )]� �" œ] 
 k] � gt]]]E

]�] k&�] œ] 
 k] /� ¹] � tÎ ]] - n]) �]]ı]
]
˝ a]�+] k) k&�] � œ] � k] -] t1 ]]D T SV � Ÿ] ˝ a]�]
ı]) � a]Ã ı]]�]` ^!å gt� ]] - n]) ˝ a]�] � a]Ã
+ k] ˙]]- k] k]D U � Ÿ] ˝ a]�+])` 
]])` -� a]Ã˝]]
- n]) ˝ a]�+])` ^�]�] n]�]` � g])˝] œ] V � ` -� a]ÃO
˝]] g&) � ) k� ˝ a]� œ+ � a]Ã � ) gt&]]D W

SW � Ÿ] ˝ a]� œ+ 4� �]�]] ^&�] gt&]] X - n])
˝ a]�+] k) o-&) 4� �]�]] Í �]]�] ı n]&]
� tÎ ]]D Y ˝ a]�+])] ^&�] ˙] k] ı]˝˛]) ˙ n]
]]

]	˝] + k] ]�]] ˛]]E Z 0
] k� �]&� k] � Ÿ] ˝ a]� œ+
4� k4
]] ^&�] gt&]] ˙] k] � k]�]�] + k]]]D�
SX � Ÿ] -ı]�]` ı]^�]¾] �]_�˝] 
 k] ˝ a]�+])`

] k]˘] �]&�] gt&]] - n]) ˝]�] ˝ a]�] � k] k)
� ]�] k&O� ]� g]�] œ] � k] �]]�] k] k] R[ - n]) � k] k)
��]]�]O^
]Ã o]˝] œ] � ] ı]]�]�] ^� �]] � ) k] k]D
SY ^( ) ˝ a]�] 0
] k&�] � œ] )+ ı]]- k] k] ˙] k]
� Ÿ]� k] ˝ a]�+] k) ı a])	] œ] � k] ^&�]] ˛]]D ˝ a]�] � k] k)
�] k]] + k] k] - n]) � Ÿ] ˝ a]�+])] ı])� k]��])
+ k] t1 ]]DG RR

SZ F� Ÿ] ˝ a]�+])` 
]])` -� a]Ã˝]] g&)
� ) k� ˝ a]� œ+ �]˘]] t1 ]]E -�]]˙] � k] -˘!`
ı n]&]�]]) k&� k] � ] a+��] gt&]] - n]) ˝ a]�] ı])
-� ]�] �]+™ �]] t1 ]]D RS T[ � Ÿ] ı k]å œ] k�
( �] - n]) 	 k]˝] œ] � ` 0ı]˙] 	 g]�] �]æ] t1 ]]
˝]]^� ˝ a]� œ+ ^( ) � �]` -� ]�] � ` �]˙]+

 k] )]� �" œ] k� �]`˘] � k]/ää]˝] �] + k]�]] ı] kåD RT

TR 0
] �]�˝] ˝ a]�] �]]& � ) k] k] ^� ˝ a]�]� k]
n� 
 k] a&�" � ]�] ^� 4 ˛ k] - n]) ˝ a]�+] k) � ]�]

-˘ k! �]+™ ˛ k] - n]) ˝]�] -ı]� k] ı]]ı] k� & k]�]
� ` �]˙]+ 
 k] - n]) 0�] ^�]�] n]� k] � ]�] œ] � `

TWBSW � ]]�]` k4�]] ^&�] ˙] k] ı])� k]	�]) � ]
�]]� “]&	 “]�] �]]�]� k] � k] ˝ n]]]) + k]�]]D

-ˇ�]y TW
R �]˙] R[WBTY

]	] SUBV
^]� “] SBX
^]� “] RWBRY

S � n]�] RSBS
]	] WUBW

T ] k+ STBTX

U ]	] USBSUE SV

V � n]�] SWBTY
] k+ SSBRV

W ]	] VSBV
) k]�] SBSU

X �]˙] XUBRY
]	] UYBZ
] k+ S[BZ

Y �]˙] R[WBXE Y

�������������������

g&�])] � q]�]y
R ]	] VBRW

] k+ S[BUR

S �]˙] R[SB
RTORV

T �] T[BT
]	] UTBV
^]� “] STBT
] k+ TUBRT
+ k] RBRR

U ^�] RZBRT
�]˙] VRBX

V ] k+ WBU

W ]	] UBU
^]� “] TTBY

X ^]� “] TSBTZ

Y �]˙] VRBR[
] k+ RRBRZE S[

Z ˙]� XBRS

R[ ^]� “] TRBTT

RR ^]� “] T[BSS
] k+ TXBSVE SX

RS ] k+ TUBSZ

RT ] k+ TUBSX



�] k+˙] k	 �] TWBTSQTXBZ RUW[
�]˙]+ 
 k] ˝ a]� œ+ 	 a]& 
 k] ^�]�] + k] ˙]]4]`D R

TS �]]) ˝ a]�] �]+ �]]˝] ˙]]�] �] k]E � Ÿ] �]+

]�] ˝ a]�+])` 	]]^˝]) �]+™ � ) )+] gt+D S k+
/
])]4�] k� �])]� k]E -ı]� k] ˘]]�]˘]�]�] � `
�]˙]+ 
 k] �]˜�]&] �]+
 g]
] � )E -ı]�]]�]

]+DG 
]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � ]
�]+ k4�]]�] n+D

TT 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F^˙]
] ^&�] � Ÿ] ˝ a]�+] k) 
]�]`
ı]]ı] œ] � ] & k]�] ^�]"]� ) ˝ a]� œ+ � a]Ã � tÎ ]]E
0
] ^&�] � Ÿ] �]+) œ] � k] ^( ) 
 k] -]�]]&
� tÎ ]] T - n]) 	 o]$+) œ] � k] & k]�]])] �]�]] t1 O
]]D U TU �]+ k&�] ˙] k] 
]�] -]� k]O˙]]� k]O
�]]�] œ] k� 
]]�]� k] 0˙]]å ı]å] n+ 0
]� `
ä]�]`�] ı]) 	 k]˝]` � ` ˙]]4]`D TV - n])
�] k]] � œ+ k]E r�]+ k&�] ˙] k] � �]` 0˙]]å
ı]å] ˛]]E -�] -&�] k� �]]] V ˙ n]
]] �]�]
]�]] n+D /
] k� �]+) œ] � k] ˝]+
]O�]+
]
� ) k� 	 o]$+) �]�]] ^&�]] ]�]] ˛]]E �]])
-�] � k] ^� � k]� o]& �]+) �]�] ]4 Ÿ+ - n])
�] k]] œ] 
 k] -]�]]& Ÿ+Ds W TW ˝]�] ˝ a]�+] k)
-]
]Oı]]
] �]˘ k] a+4 )]� �" œ] � k] ˙]]�]�]]
+ k]]] ^� ^˙]
 k] %] ^&�]] ]�]] ˛]] 0
 k] � a]�]
�]+ k]�]] � k] +` �]�]]�]] n+ - n]) ˙] k] ä]�]`�]
0˙]]å ı]å` ˛]` �]+ t] � Ÿ]� k] +` ı k]å �]]]4 Ÿ+D
� a]�] �]+ k]�]] � k] �]+ �]]˝] � +` n+ - n]) � Ÿ]� k]
+` /
 k] ı g])] ^� �]] n+DG X

TX 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F� Ÿ] /
])]4�] k� �])]� k] � k] �]+
^�]�]˝]` � )� k] gt&]] ^� � Ÿ] 0� œ+ � k]åO�]� O
^)�] œ] k� 4� � ao]$ � ` ˝])+ � “/  a]�]] �]æ]
gt&D TY ˙ n]
 k] ı]^�]¾] �] k]] œ] � ` �]`å + k]˝]`
n+ - n]) �]Î �]� k]�] � œ] ˝�] k]+]) k� �]�˝] Y

˙]]�]�]) œ] � ] �]å] � ao]$ + k]˝]] n+ � 0
]`
˝])+ � k] �]+) ˙] k] -�] 	 o]$+) Ÿ+E �] k]] œ]

TWBTY � ]] 	]]]&E r˙ n]� k] ˝] k]+]) k� �]�˝]
]Î 	]� k]�] � œ] 
]^�] k� ^�]4 � k]å œ] � ] � ao]$
+ k]˝]] n+Ds

k� � ao]$ 
 k] �]) ˙]] t4 k]D R ˝]�] 0� œ+ ˙]]�]�]]
+ k]]] ^� � Ÿ] �]+ k]�]] gt+DGs

TX �]+ k]�]] � ] +]˛] � a]�] ı]) ˛]] - n])
�]+ k]�]] -ı]�]` ı]^�]¾] �]_�˝] 
 k]

� a]� k] �]]+) � k] ]�]] - n]) 0
]� k] � a]� k]
�]]"` k� � n]&]�] k� �]`˘] œ]O�]`˘] �]]� ) 	]å]
^� �]]D S �]+ � n]&]�] +^»�] œ] 
 k] �])] ˛]]D
S 0
]� k] � a]� k] 0�] k� ˘]]) œ] ˝])( � a]�]]�]]
- n]) � Ÿ]� k] k&	]] ^� 0
] � n]&]�] � œ] +^»�] t]O
+`O+^»�] t] �])` Ÿ+ - n]) � k] 
]�]` 4� &�]

 g]	]` Ÿ+D T T 0
]� k] � a]�]
 k] ı g]!]E r o/
]]�]
k� � k] k"E ��]] /�] +^»�] œ] � œ] & k]�]])] ˙]]�]

-] 
]� ˝]` n+Hs � Ÿ]� k] � +]E r k+ 
]] k)
˙]+]�] k� �]]^�]� �]+ k]�]]E �]+ ˝] k] ^
] “( ˝ g]
˙]]�]˝]] n+Ds U U ˝]�] 0
]� k] � a]�]
 k] � +]E
r/�] +^»�] œ] k� �]] k) � œ] �]^�]��]�]]�]` � )
- n]) 0�]
 k] � +E F
 g]	]` +^»�] k]E �]+ k]�]] � ]
�]+ 
 o] k&�] 
 a]�] k]B

V 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] /�]
+^»�] œ] 
 k] � +˝]] n+E r� Ÿ] ˝ a]�+] k) o-&) 
] t]
]
gt( gt� ]] - n]) ˝ a]�] •ä]&] + k] ˙]]- k]]`D V

W � Ÿ] ˝ a]�] ı]) �]
 œ] �]]] t1 ]]E �] t]
] �] tÎ ]]E
	]]�] ˘]æ] t1 ]] - n]) ˝ a]�]� œ] 
] t]
] gt( gt� ]]
- n]) ˝]�] ˝ a]�] •ä]&] + k] ˙]]- k]]`D - n])
˝ a]� œ+ ˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]] gt+DsGs

X ^( ) � Ÿ] �]^�]��]�]]�]` � )� k] �]]]
# `� ˙ n]
 k] � a]� k] -]�]] &` ]�]` ˛]`D � Ÿ]
�]^�]��]�]]�]` � ) +` )+] ˛]] ^� � a]� k] ä] k])
� ` 	]å	]å]+" 
 a]�]]�]` ı]å` - n]) � Ÿ]� k]
k&	]] ^� +^»�] t] 4� O g&
] k) 
 k] ˙ a]å� k] �]]`
Ÿ+D Y ^( ) � Ÿ]� k] k&	]] ^� +^»�] œ] ı]) �]
 œ]

�]] )+` Ÿ+E �] t]
] �]) )+] n+ - n]) 	]]�]
˘]æ )+` n+D � k]^� �] -�] �]` 0�]� œ] 
] t]
]
�]+™ ˛]`D

Z ^( ) 0
]� k] � a]�]
 k] � +]E r+�]] � k]
�]^�]��]�]]�]` 
 a]�]]D o/
]]�] k� � k] k"E +�]]
� k] �]^�]��]�]]�]` 
 a]�]] - n]) 0
]
 k] � +E
F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E

-ˇ�]y TW
R 4˙] ZBW

�] k+ ZBSW
^]� “] TRBRY
] k+ WBZ

S �] ZBV
&]�] ZBRZ

T ˙]� YBY

U ]	] VYBRS
^]� “] TTBR[E
RR
-]�] ZBRU

V 0˝] SBY

W ]	] VRBT

X ] k+ SYBSW
] k+ TXBRU

Y ^�]� “] STBRX

�������������������

g&�])] � q]�]y
R ^]� “] T[BRYE

RZ

�������������������

-ˇ�]y TX
S Ü]� SRBR[

T ] k+ TXBRR

U �] TSBTZ
R	]�] SBW

V 0˝] SBX
] k+ TXBRU



RUWR �] k+˙] k	 �] TXBR[OST
r k+ +�]]E� ˘]]) œ] ^&�]]- œ] 
 k] -]� ) /�]
�]] k) ]4 �] k]] œ] � œ] 
]�]] ˙]] ˝]]^� � k] •ä]&]
+ k] ˙]] t4DsGs

R[ ˝]�] ˙ n]
 k] � a]� k] �]˝]]�]] ]�]] ˛]]E � Ÿ]� k]
+�]] � k] �]^�]��]�]]�]` 
 a]�]]�]`D ˝]�] 0�]� œ]

] t]
] -] ]�]` - n]) � k] •ä]&] + k] ]4 - n])
-ı]� k] ı n]) œ] ı]) 0# 	] kå a+4D R - n]) � k]
4� �] a+˝] �]å` 
 k]�]] �]�] ]4D

RR ^( ) 0
]� k] � a]�]
 k] � +]E r o/
]]�]
k� � k] k"E /�] +^»�] œ] � ] �]˝]�]�] /
])]4�]

� ] ı g])] �])]�]] n+D S � k] � +˝ k] Ÿ+E F+�]])`
+^»�] t] 
 g]	] ]�]` Ÿ+E +�]])` -]�]] ^�]"
˘ a]� ` n+D T +� œ] ı g])` ˝])+ � ]" $]�]] ]�]]
n+DG RS /
]^�]4 ˝ g] 0� œ+ �]+ �]^�]��]O

�]]�]` 
 a]�]]E F
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E r� k] k) �] k]] k]E � Ÿ] ˝ a]�+])`
� ì œ] 	] k]�]� ) U ˝ a]� œ+ �]+ t] 
 k] 0# ] t1 ]]
- n]) /
])]4�] k&�] � k] ˙]] t1 ]]D V

RT � k] k) �] k]] k]E ˙]�] � Ÿ] ˝ a]�+])` � ì œ]
	] k]� gt]]] - n]) ˝ a]� œ+ �]+ t] 
 k] 0# ] t1 ]] ˝]�]
˝ a]� œ+ ˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]] gt+DsG W

RU F� Ÿ] ˝ a]�]� œ] -ı]�]` ı]^�]¾] �]_�˝] $]� gt]]]
- n]) ˝ a]�] •ä]&] + k] ˙]]- k] k]D X � Ÿ] ˝ a]� œ+
˝ a]�+] k) k&�] � œ] �]
]] t1 ]] - n]) ˝ a]� œ+ ˙]]�]�]]
+ k]]] ^� �]+ �]]˝] � a]�] �]+ k]�]] � k] � +` n+
- n]) � Ÿ]� k] +` /
 k] ı g])] ^� �]] n+DG �]+ k]�]]
� ] �]+ k4�]]�] n+Ds

RV �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k] � +]E
RW r o/
]]�] k� � k] k"E 4� !å` � k] - n]) 0
]
ı]) �]+ ^�]	]E F�] g+&] k� ^�]4 - n]) /
]O
)]4�] k� �] k]] œ] k� ^�]4 ˙] k] 0
] k� 
]]˛]�
Ÿ+DG Y ^( ) 4� - n]) !å` � k] - n]) 0
] ı])

�]+ ^�]	]E F4Ü n]�] � ` !å`E � g]
 a]( k�
^�]4 - n]) /
])]4�] k� ı g] k) �])]� k] k�
^�]4 ˙] k] 0
] k� 
]]˛]� n+DG Z RX ^( )

TXBZ � ]] r�] t]�]Ds TXBRW � ]] r�]]� k]O
&])Ds � ]] r0�]� ] �]]� k]&])Ds

0�] !^å�] œ] � k] 4� O g&
] k) k� ı]]
] �]]
˝]]^� � k] & k]�] œ] ˝ k] k) +]˛] � œ] ˙ a]å� ) 4�
!å` �]�] ˙]] t4D R RY ˙]�] ˝ k] k) �] k]]�
˝ a]�]
 k] � œ+ k]E F��]] ˝ g] +� œ] �]+™ �]˝]]4]]
^� /�] 
]�] �]]˝] œ] � ] ��]] �]˝]�]�] n+HG
RZ ˝] k] ˝ g] 0�]
 k] � +�]]E F
]] k) ˙]+]�] � ]
�]]^�]� �]+ k]�]] � +˝]] n+E r� Ÿ] 4Ü n]�] k�
+]˛] 
 k] � g]
 a]( � ` !å` � gt]]] - n]) /
]O
)]4�] k� 
]�]` ] k]¾] œ] � k] � gt]]] ˙] k] � g]
 a](
k� 
]]˛] Ÿ+ - n]) 0� œ+ �] g+&] � ` !å` 
 k]

˙] k]å gt&]] - n]) & k]�] œ] � k] 4� +` !å`
�]�]] t1 ]] S - n]) � k] � k] k) +]˛] � œ] 4� !å`
�]�] ˙]] t4 k]DsG S[ � k] !^å�] t] ^˙]�] ı])
˝ g] ^�]	 k]]]E ˝ k] k) +]˛] � œ] +` ) œ+ ˝]]^� �] k]]
0� œ+ k&	] 
] œ� D

SR ^( ) ˝ g] �] k]] œ] � k] �]˝]]�]]E F
]] k)
˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E
r� Ÿ] /
])]4^�]�] œ] � k] 0�] )]� �" œ] 
 k] ^�]� ]O
� gt]]] ˙]+ t] � k] ˘]� k] ]4 Ÿ+ - n]) 0� œ+
+) ^&�]] 
 k] /� ¹] � ) k� 0�] k� -ı]� k]
k&�] � k] ˙]] t1 ]]D T SS ^( ) /
])]4�]
k� ı]+]å œ] ı]) � Ÿ] 0�] k� k&�] � œ] 0�] 
]�]
 k]

4� )]� �" �]�]] t1 ]] U - n]) 0�] 
]�] ı])
4� +` )]˙]] )]˙] � k)]]D V /
] k� �]]&
� k] & k] -�]]O-�]] )]� �" �]+™ + œ] k]E
�] +` & k] )]˙�] œ] � œ] � t] k" a+4 + œ] k]D W

ST � k] ^( ) � �]` -ı]�]` ^�]�] n]�]` � g])˝] œ]E�
-ı]� k] �]`˘] � ]�] œ] - n]) -ı])]ˇ] œ] 
 k] 	 a]&
� k] g&^�]˝] �]+™ � œ) k]D X 0�+ œ]� k] � k] k) 
]]˛]
^�]��]]
]�]]˝] � ) k� ˙] k]O˙] k] ı]]ı] ^� 4 ˛ k]
0�]
 k] a!å]� ) � Ÿ] 0� œ+ � a]Ã � tÎ ]]D ˝]�]
� k] � k] k) �] k]] + œ] k] - n]) � Ÿ] 0�]� ] ı])� k]��])
+ k] t1 ]]D Y

TXBRY �	]]yE r˝ k] k) �] k]�] œ] k� 
 k] k"Ds TXBST
�/�]� ] /ì]]�]` 	]
& 	]]]& r�]�]s k� ^�]4
/�˝ k]�]]�] + k]� k]�]]� k] 	]
& � k] � o]
 o]ˇ] )�]˝]] n+
- n]) ]+ 
]˝]]� k] k� ^�]4 /�˝ k]�]]�] + k]˝]] n+ ^�
^� �]` ˘]`ä] � k] ^� ˝]�]` ^�]�] � ` ˙]] )+` n+D

-ˇ�]y TX
R Ü]� RRBRR

S ] k+ TWBR[

T ]	] UZBRU

U ]	] WWBRU

V ] k+ RRBRX
-]�] ZBRU

W �]˙] RSWBS

X ]	] TSBRUE RV
] k+ TWBSX

Y S/˝] RVBZ
S/˝] T[BRR

Z R)] RRBTR
R)] RSBS[

�������������������

g&�])] � q]�]y
R ]	] RRBRT

^]� “] TBRY

S ^]� “] V[BU
˙]� R[BW

T �] T[BT
]	] RRBRS
^]� “] RWBRUE
RV
-]�] ZBRU

U ^]� “] TBRY
+ k] RBRR

V 0˝] UZBR[
�]˙] SBW
]	] ZBW
^]� “] STBV
� g]� RBTS

W ] k+ TXBRZ
˙]� R[BW

X ]	] SBRY
] k+ RRBRY
+ k] RUBY
˙]� RTBS

Y ^]� “] TRBTT
] k+ TWBSY



�] k+˙] k	 �] TXBSUQTYBRR RUWS
SU � k])] 
 k]�]� &]^�]& 0�]� ] )]˙]]

+ k]]] R - n]) 0�] 
]�]� ] 4� +` ˘])O
�]]+] + k]]]D S � k] � k] k) ��]]�]O^
]Ã o]˝] œ] � k]
�]]� œ] k] - n]) � k])` ^�]^ˇ]�] œ] � ] 
]	˝]`

 k] ı]]�]�] � œ) k]D T SV � k] 0
] k&�] � œ]
�]
 œ] k] ˙] k] � Ÿ]� k] -ı]� k] 
 k]�]� �]] g� �] � k]
^&�]] ˛]] - n]) ˙]+ t] ˝ a]�+] k) �]]ı]O&] k& )+˝ k]
˛ k]D U � k] - n]) 0�] k� �]˘˘ k]� - n]) �]]˝]`O
ı] k]˝ k] 
]&] 0
]� œ] �]
 k] ) œ+ k]D V - n]) � k])]

 k]�]� &]^�]& 
]&] k� ^�]4 0�]� ] Ü]ˇ]]�]�
�]�]] ) k+]]D W

SW � Ÿ] 0�] k� 
]]˛] 4� �] o]^˝] � ]
� )]) � tÎ ]]D X �]+ � )]) 
]&] ˝]�
� ]�]�] ) k+]]D � Ÿ] 0� œ+ 0�] k� k&�] � œ]
�]
]] t1 ]] - n]) 0�]� ` ^]�]˝]` �]æ] t1 O
]] Y - n]) 0�] k� �]`˘] 
]&] k� ^�]4
-ı]�]] ı]^�]¾]O
˛]]�] 	]å] � tÎ ]]D
SX � k])] k$)]� 0�] k� �]`˘] + k]]]� - n]) � Ÿ]
0�]� ] ı])� k]��]) + k] t1 ]] - n]) � k] � k] k) �] k]]
+ œ] k]D Z SY ˙]�] � k])] ı]^�]¾]O
˛]]�] 
]&]
k� ^�]4 0�] k� �]`˘] �]�]] ) k+]] ˝] k] 
]�]`

)]� �" œ] � k] ˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]] /
]O
)]4�] � k] ı]^�]¾] � ) )+] gt+DsGs R[

TY �]+ k]�]] � ] 
 o] k&�] 4� �]]) ^( )
� k] k) ı]]
] ı] at+˘]]D 0
]� k] � a]�]
 k]

� +]E S r o/
]]�] k� � k] k"E �]]] k]] k&�] k�
] k]] RR � ` ˝])( � at]+ � ) ˙] k] � k]� k]� - n])
˝ g]�]�] RS k� Ü]ˇ]]�] œ] � ] � a]^	]�]]� n+ - n])
0
] k� ^	]�]]( �]+ �]^�]��]�]]�]` � )B RT

T F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]]
n+E r k+ ] k]]E � k]� k]� - n]) ˝ g]�]�] k� Ü]ˇ]]�] œ]
k� � a]^	]�]]E� k&	] � Ÿ] ˝ k] k) ^	]�]]( gt+D

U � Ÿ] ˝ a]� k] k( ) gt&]]E ˝ k] k) ˙]�]å œ] � œ]

TXBSV �	]]yE r
 k] k"Ds � ]] r+]^� �]Ds
TXBSX � ]] r^�]�]]�]O�˛]]�]C �])Ds � ]]
r0�] k� 1 ı]) ˝]�]] ) k+�]]Ds TYBS � ]]
r� ] Ü]ˇ]]�] +]^� �]Ds TYBT � ]] rÜ]ˇ]]�]
+]^� �]Ds

� t] k" $]� gt]]] R - n]) ˝ a]� k] ˝ k])` ı g])` 
 k]�]]

]� k]˝] 	]™˘] �]] t1 ]]E S ˝ k] k) �] k]å œ] - n])
� a]å
]�]]) œ] � k]E ˙] k] �]^æ�]] - n]) �]]�]O
&]) � ı] kå ı]+� k] Ÿ+D ˝ k])` 0
] �]å`
" k]�]` � k] � Ÿ] 	]™˘] �]] t1 ]] ˙] k] �]å` %]�] œ]E
! k]"` %]�] œ]� - n]) ˝]�]�]]) œ] 
 k] � n]
] n+D
V 0�] k� 
]]˛] ( ])
]E /^˛]�] k]^ı]�]] - n])
ı a]" T k� 
 n]^�]� �]` Ÿ+ ˙] k] +]˛] � œ] ! k]"`
%]�] ^�]4 - n]) ^
]) ı]) " k]ı] ı]+� k] Ÿ+D
W ] k]� k]) - n]) 0
]� ` 
]])` a"� ^å�] t] - n])
0¢]) k� g&)O&)]ä] /�]]� œ] 
 k] ˝] k]])�]] � ]
�])]�]] U - n]) 0�]� ` 
]])` a"� ^å�] t] �]`
˝ k] k) 
]]˛] Ÿ+D ˝ k] k) 
]]˛] � “/ k&�] Ÿ+D V

X ˝ g] -ı]�]` 
]])` 
 k]�]]- œ] k� 
]]˛]
˝ n]�]]) + k] ˙]]E � a]Ã k� ^�]4 ˝ n]�]]) + k] ˙]]D
˝ g] 0�] 
]�]� ] 
 k]�]]ı]^˝] + k]]]D

Y � “/ ^&�] �]`˝]� k] k� �]]& ˝ a]�] ı])
ˇ�]]�] ^&�]] ˙]]4]]D� -]^	])� ]) � “/

]]�] œ] �]]& ˝ g] 0
] k&�] ı]) ˇ]]�]] �] k]�]
k&]]E ^˙]
] k� �] k]] ˝]�]�]]) 
 k] �]]�] 	]]� k]
k� �]]& �]+]�] ^� 4 ]4 ˛ k]D 0� œ+ � “/
k&�] œ] 
 k] /� ¹] � ) k� /
])]4�] k� ı]+]å œ]

ı]) �]
]]�]] ]�]] ˛]] ˙] k] � o]� k] -)
 k] 
 k]
0˙]]å ı] kå ˛ k]D /
] k&�] k� ^�]�]]^
]�] œ]
� k] g&
] k) k&�] œ] 
 k] ^�]� ]�]� ) �]]ı]
] 0�] k�
-ı]� k] k&�] � œ] �]
]]�]] ]�]] ˛]] - n]) � k] 
]�]
�]+ g( ä] ˙]` ) k+ Ÿ+D W Z ˝ g] ˝ k]ä] - t]ˇ]`
� ` ˝])+ 0�] ı]) g"" ı] kå]] - n]) -ı]�]`

 k]�]]- œ] - n]) � “/ k&�] œ] k� 
]]˛] 0�] k� k&�]
� k] �]]&�] œ] � ` ˝])+ %� � k]]]DsG

R[ 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F0
] ^&�] ˝ k] k) �]�] � œ] ˝])+O
˝])+ k� ^�]˘]]) 0 œ#  k] - n]) ˝ g] 4� 
]]^ä]�]
)˘ k]]]D RR ˝ g] � k+]]E r� Ÿ] ˙]]� ) 0
]
k&�] ı]) ˇ]]�]] �] k]� gt]]] ^˙]
]� ` �]_
˝]�] œ] � `

TYBU �  k] %]� œ] -� �]) ˝]` o)&]ä] % k]˝ k] ˛ k]D
TYBY � ]] r˝ a]� k] 
 a]�]]]] ˙]]4�]]Ds

-ˇ�]y TX
R ^]� “] STBV

^]� “] T[BZ
+ k] TBV
� g]� RBTS

S  g]+ R[BRW
Rı]˝] VBU

T �] T[BYOR[
^]� “] TSBTZ
] k+ TWBSX

U ^]� “] T[BT

V ]	] W[BSR
] k]4 TBS[
-]�] ZBRV

W ] k+ TUBSU
� g]� RBTS

X ] k+ TUBSV

Y ^]� “] T[BRZ
˙]� YBV

Z � n]�] SWBRS
] k+ RRBRZE S[
] k+ UTBX
+ k] SBST
Ü]� SRBT

R[ ] k+ TWBST

�������������������

-ˇ�]y TY
RR ] k+ TYBRV

RS ]	] WWBRZ
] k+ SXBRT
] k+ TSBSW

RT ] k+ TZBR

�������������������

g&�])] � q]�]y
R S)] RZBS[E SY

] k+ SZBTE U
] k+ TZBS

S ] k+ TYBRV

T R/˝] RBY

U 0˝] R[BSE T
] k+ SXBRU

V ] k+ TZBS

W ^]� “] STBVE W
] k+ SYBSVE SW
] k+ TUBSV



RUWT �] k+˙] k	 �] TYBRSOST
^+( ]ä]˝] k� ^�]4 � k] “/ &`�]]) �]+™ n+D� R

� Ÿ] 0�] �] k]] œ] ı]) +�]�]] � tÎ ]] ˙] k] ^�]�]]
^� 
]` $) k� �]+ g( ä] ˙]` ) k+ Ÿ+D � k] 
]�]
k4
]` �]_
˝]�] œ] � œ] )+˝ k] Ÿ+ ^˙]�]� ` ^+( ]ä]˝]
k� ^�]4 �] � k] “/ &`�]]) n+E �] � k] “/ ( ]"�

- n]) �] � k] kåDs RS ˝ g] 
] k]˘ k]]] ^� � Ÿ]
˙]]� ) ı g] k) k&�] � k] � g]" � gt]]] - n]) �]+ t]

 k] 	 g]�] 
]])] �]]�] �]" k])� ) �]] t1 ]]D
� Ÿ] 0�] 
]])` ˙]]+ œ] ı]) +�]�]] � tÎ ]] ˙] k]
ı]+� k] 0˙]]å ı]å` ˛]™ �]]) -�] -]�]]&
Ÿ+D S � Ÿ] 0�] �] k]] œ] ı]) +�]�]] � tÎ ]] ^˙]� œ+
g&
] k) )]� �" œ] 
 k] & k]�]])] /� ¹] ^� �]] ]�]]
n+ T - n]) ˙] k] -�] ˇ])˝]` k� �]`˘] œ]O�]`˘]

)+˝ k] Ÿ+ - n]) -ı]�]` ˇ]�]O
 o]ı]^¢] �]æ]˝ k] ˙]]
) k+ Ÿ+D U

RT �]`�]] V - n]) &&]�]E W 
]]˛] +` ˝])O
�]`�] k� ��]]ı]])` X - n]) 0
] k� 
]�]` �]`)
�] k]Ã]� ˝ a]�]
 k] � œ+ k]E r��]] ˝ g] 0
] k&�]
ı]) ˇ]]�]] �] k]�]� ) 	 g]�] 
]])] �]]�] - n])
� g]" �]" k])� k] ˙]] )+] n+H ��]] ˝ g]� k] 
] k]�]]O
˘] t]&` - n]) & n]�]˝] � g]"� k]E ä]�]`�]O˙]]�]O
&]& +åı]� k] - n]) 	 g]�] 
]])` � g]" � k]
˙]]� k] k� ^�]4 -ı]�]` 
 k]�]]- œ] � k] ˝ n]�]])
^� �]] n+HsG

RU /
]^�]4 o/
]]�] k� � k] k"E ˝ g] ] k]] � k]
�]+ �]^�]��]�]]�]` 
 a]�]]B F
]] k) ˙]+]�] � ]
�]]^�]� �]+ k]�]] � +˝]] n+E r0
] ^&�] ˙]�]
� k] k) �] k]] �]+ g( ä] �]
 k] ) œ+ k] ˝] k] � k]�]�
˝ k])` �]ä]) 0�] ı]) ı] kå]`D Y RV ˝ g]
0¢]) 
 k]E -ı]� k] g&)O&)]ä] /�]]� œ] 
 k]
-]4]]D Z ˝ g] - n]) ˝ k] k) 
]]˛] �] a+˝]O
 k]
k&�] -] t4 k]E ˝ a]�] 
]�]� ` �]å` " k]�]` - n])

^�]�]]�] 
 k]�]] �] k]å œ] ı]) 
]�]]) + k]� )
-]4]`D R[ RW ˝ a]�] � k])` Ü]˙]] /
])]4�]
ı]) k4
 k] ˇ]]�]] �] k]�] k] k] ˙ n]
 k] �]� k] �]]&�] 4�
k&�] � k] %� � k]˝ k] Ÿ+D k+ ] k]]E � Ÿ] -]^	])`

TYBRR � ]] r˙] k] � a]�]` 
]_�˝]] œ] � ] k&	]
n+Ds TYBRT � ]] r˙]�]]�] 	 k])Ds

^&�] œ] � œ] ˝ a]� k] -ı]� k] k&�] k� ^	]�]](
�]] t1 ]] R ˝]]^� ˝ k])` �]˙]+ 
 k] ˙]�] � Ÿ]
)]� �" œ] k� 
]]�]� k] 	 a]& � k] ı]^�]¾] #+)] t1
˝] k] � k] ˙]]�] � œ] ^� � Ÿ] � n]�] gt+DsG S

RX 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F��]] ˝ g] �]+` �]+™ ^˙]
] k� �]] k)
� œ] � Ÿ]� k] �] a+˝] ı]+� k] -ı]� k] 
 k]�]� œ] 
 k]E /
]O
)]4�] k� �]^�]��]�]�˝]]- œ] 
 k] � +�]�]]�]]
˛]]H 0�+ œ]� k] � “/ 
]]�] œ] ˝]� �]^�]��]�]]�]`
� ` ˛]` ^� ˝ a]� k] /
])]4^�]�] œ] ı]) +�]�]]
� )� k] k� ^�]4 �]]�]] ˙]]4]]DG

RY 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
k4�]]�] � )˝]] n+E F^˙]
] ^&�] ] k]] /
]O

)]4�] k&�] ı]) +�]�]] � k)]]E 0
] ^&�] � k] k)
© k]ˇ] � ` ˙�]]�]] �]å� 0 k# ]`D T RZ � Ÿ]
�]å` ˙]�]˙]�]]+" � œ] -]� ) �] k]� gt]]] - n])
0
] ^&�] /
])]4�] k&�] � œ] 4� �]])`
� g] o� ı] + k]]]D S[ � k])` �]˙]+ 
 k] 
]� ao]&)
� ` �]!^�]�] t]E -]� ]�] k� ı]�]`E � n]&]�]
k� ˙ o]]�]` ˙]]�]�])E ä]�]`�] ı]) œ)]� k]�]]� k]


]�]` ˙]`�] - n]) ˇ])˝]` k� 
]�]` o/
]]�]
� t]ı] 0 œ#  k] - n]) ı]+]å %] ^&4 ˙]] t4 k]E U

	]å` ˘]¸]� œ] g""� ) ^]) ı] œå]` - n]) + k)�
&`�]]) g""� ) ^]) ˙]]4]`DG

SR 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
k4�]]�] � )˝]] n+E F� Ÿ] -ı]� k] 
]�]` ı]+]å œ]

ı]) a+��] gt&]] ^� ] k]] ı]) ˝]�]�]])
˘]�]]�]` ˙]]4D ˝]�] +) � k] “/ -ı]� k] +` �]] “/
ı]) ˝]�]�]]) ˘]�]]4]]D V SS � Ÿ] 0
] ı])
�]+]�]])` �]]� ) W - n]) 	 g]�] � ` �]^&�] t]
�]+]� ) 0
 k] 
]ä]] gt&]]D� � Ÿ] 0
] ı])
- n]) 0
]� ` 
]])` 
 k]�]]- œ] - n]) � “/
k&�] œ] ı]) ˙] k] 0
] k� 
]]˛] Ÿ+E � g]
]�]]O

ˇ]]) �]]^)�] � )] t1 ]]E - k]� k]E -]]
- n])  o]ˇ]� �])
]] t1 ]]D X ST � Ÿ] �] a+˝]O

 k] )]� �" œ] k� k&	]˝ k] -ı]�]` �]^+�]] � tÎ ]]E

TYBSS � ]] r0�]� k] � a]� &�]] �] tó$�]]Ds

-ˇ�]y TY
R ^�]� “] RVBZ

S ^]� “] TTBRS

T ˙]� R[BY

U ]	] W[BV
]	] WRBW

V ] k+ SXBSS

W ] k+ SXBRV

X ] k+ SXBSV

Y ] k+ TYBY

Z ] k+ TZBS

R[ �]ı] TBY

�������������������

g&�])] � q]�]y
R ] k]4 TBS

S ^�]� “] RUBU
S)] RZBRXORZ
�]˙] YTBRXE
RY
] k+ TZBSR

T ] k]4 TBRW
�] g+ RBS
˙]� SBY

U �] g+ RBV

V S/˝] S[BST
+]�] SBSS
˙]� RUBRT

W ˙]� RUBRS

X 0˝] RZBSU
^�]� “] ZBSS
]+ R[BRR
]	] T[BT[
^]� “] SVBTR



�] k+˙] k	 �] TZBRORV RUWU
	 a]& � k] ı]^�]¾] #+)] t1 ]] - n]) 	 a]& � k]
Ü]� " � tÎ ]] - n]) 0� œ+ ˙]]�]�]] + k]]] ^�
� Ÿ] �]+ k]�]] gt+DG

TZ o/
]]�] k� � k] k"E ˝ g] ] k]] k� ^	]�]](
�]+ �]^�]��]�]]�]` 
 a]�]]B R F
]] k)

˙]+]�] � ] �]]^�]� �]+ k]�]] � +˝]] n+E r k+
] k]]E � k]� k]� - n]) ˝ g]�]�] S k� Ü]ˇ]]�] œ] k�
� a]^	]�]]E� k&	] � Ÿ] ˝ k] k) ^	]�]]( gt+D S � Ÿ]
˝ a]� k] � a]�]] gt&]] - n]) + t]� O+ t]� ) ˝ a]� k] 0¢])
k� g&)O&)]ä] /�]]� œ] 
 k] ^�]� �]�]] t1 ]] T

- n]) /
])]4�] k� ı]+]å œ] ı]) � k] -] t1 ]]D
T � Ÿ] ˝ a]� k] k4
]] �]] tÎ ]] ^� ˝ k] k) �]] t4 +]˛]

 k] � �]]�] - n]) &] t4 +]˛] 
 k] ˝]`) ^])
˙]] t4 k]D U ˝ g] /
])]4�] k� ı]+]å œ] ı])
^]) ˙]]4]]E U ˝ g] - n]) ˝ k])` 
]])` a"� ^å�] t]
- n]) � k] k&�] ˙] k] ˝ k] k) 
]]˛] + œ] k]E 
]�] k%)
+ k] ˙]] t4 k]D � Ÿ] ˝ a]� k] ˝])+O˝])+ k� ^�]� ])`
ı]^�]�] œ] - n]) � n]&]�] k� ˙ o]]�]` ˙]]�]�]) œ] � ]
^�]�]]�]] �]�]] gt&]]DsG V

V F˝ g] 	 a]� k] � n]&]�] � œ] ˙]] ^] k)]]E W

��] œ]^� �]+ �]]˝] � Ÿ]� k] � +` n+DG 
]] k) ˙]+]�]
k� �]]^�]� �]+ k]�]] � ] �]+ k4�]]�] n+D
W F� Ÿ] �]]] k]] ı]) - n]) 0�] 
]�]`

ı])E ˙] k] Ë`ı] œ] � œ] �]+ g( ä] )+˝ k] Ÿ+E
-]] � k]˙ gt]]] X - n]) 0� œ+ ˙]]�]�]] + k]]] ^�
� Ÿ] �]+ k]�]] gt+D X � Ÿ] -ı]�]] ı]^�]¾] �]]�]
-ı]�]` Ü]˙]] /
])]4�] k� �]`˘] ä]]^+)
� tÎ ]] - n]) ^( ) � �]` -ı]� k] ı]^�]¾] �]]�]
� ] -ı]�]]�] �]+™ + k]� k] gt&]] - n]) )]� �" œ] � k]
˙]]�]�]] + k]]] ^� � Ÿ] �]+ k]�]] gt+E Y /
])]4�]
� œ] ı]^�]¾] ı])� k]��])DG Z

Y 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
k4�]]�] � )˝]] n+E F+ t]E �]+ ı g])] + k]� k]O

�]]�]] n+ - n]) ä]Î ) + k]]]D �]+ �]+`
^&�] n+ ^˙]
] k� �]] k) � œ] � Ÿ]� k] �]˝]]�]]
n+D Z /
])]4�] k� �] k]] -ı]� k]O-ı]� k]

TZBR � ]] rÜ]ˇ]]�] +]^� �]Ds

�]+) œ] 
 k] �]]+) ^�]� �] -] t4 k] - n])

]] k) +^˛]�]]) œ] � k]E ! k]"` %]�] œ]E� �]å`
%]�] œ]E ˝]`)O� �]]�] œ]E � a]Ã k� �]¹ � - n])
�])^!�] œ] � k] -]] ˙]�]]� k] k� � ]�] � œ]
�]] t4 k]D R � k] 
]]˝] 
]]�] ˝]� /�+™ 
 k] -]]
˙]�]] t4 k]D R[ 0� œ+ � n]&]�] œ] �]] ˙ o]]�] œ] � œ]
˙]]� ) �]� ^å�] t] /� ¹` �]+™ � )�]` ı] kå]`
��] œ]^� � k] /�+™ +^˛]�]]) œ] � k] ˙]�]]�]]
� œ) k]DG

F^˙]�] �] k]] œ] � k] 0� œ+ � g]"] ˛]] 0�+™
� k] � k] � g] œ" k] - n]) ^˙]�+ œ]� k] 0�]� ] 
]�]O
a� ! !`�] ^�]�]] ˛]] 0�]� ] � k] 
]�] a� ! !`�]

� œ] k]DG 
]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � ]
�]+ k4�]]�] n+D

RR F0
] ^&�] � Ÿ] ] k]] S k� ^�]4 /
]O
)]4�] k&�] � ` 0
] �]]"` � œ] 4� � ^ì]
˝]]�]
gt&]] ˙]+ t] 
 k] 
]� ao]&) k� ı g])�] � ` ˝])(


]( ) � )� k]�]]� k]  a]ä])˝ k] Ÿ+ - n]) /
]
 k]
� a]
]]^( ) œ] � ] )]
˝]] Í � ˙]]4]]D � k] ] k]]
- n]) 0
]� ` 
]])` �]`å � k] �]+™ ]]å œ& k]
- n]) 0
] �]]"` � k] +]�] k]�]O] k]] �]]"`�
�]]�] œ& k]D T RS /
])]4�] k� �])]� k] � k]
0� œ+ ]]å� ) k&�] � k] � a]Ã � )� k] � œ]

]]˝] �]+`� k] �] œ] k]D U RT k&�] k� 
]�]`
�] k]] 0� œ+ ]]å� k] � œ] �]] ˙]] t4 k] - n]) /
]
 k]
0
] ^&�] 0�]� ] �]å] �]]�] + k]]] ˙]�] � Ÿ]
	 a]& � ` �]^+�]] � tÎ ]]DG V 
]] k) ˙]+]�] k�
�]]^�]� �]+ k]�]] � ] �]+ k4�]]�] n+D

RU F�] k]] œ] � k] �]+ � ]�] ^&�]] ˙]]4]]
^� �]]]˝]]) k&�] � ] & n])] � œ) - n]) k&�]
� ` ä]�]`�] ı]) �]˘]` �]]� œ] ]]å œ& ˝]]^�
k&�] � k] � a]Ã ^� �]] ˙]] 
] k� D � k] 
]]˝]

�]+`� k] ˝]� �]]� œ] gt%æ˝ k] ) œ+ k]D RV ˙]�]
�]` k&�] � ] & n])] � )� k]�]]�] œ] � k] � +™

TZBZ �  k] %]� œ] -� �]) ˝]` o)&]ä] % k]˝ k] ˛ k]D
� ]] 	]]]&E r�]]�] œ]Ds TZBRR � ]] r�] k]�]
� ` �]`å � ` �]]"`Ds

-ˇ�]y TZ
R ] k+ TYBS

S ] k+ SXBRT
] k+ TSBSW

T ] k+ TYBUE RV

U ] k+ TYBSR

V Ü]� RZBRXE RY

W ^]� “] SVBTT

X ] k+ TYBSS

Y ] k+ TYBRW

Z ]	] WBT

�������������������

g&�])] � q]�]y
R �]˙] UWBZ

S ] k+ TYBS

T ] k+ TZBRV

U �] SRBSSE ST

V ] k+ TYBRW



RUWV �] k+˙] k	 �] TZBRWOSZ
^� 
]` o/
]]�] � ` +»` ^&	]]�]` k&]`E ˝] k] � k]
0
] k� ı]]
] 4� ^�]�]]�]` �]]] t4 k]D ^( )
^˙]� œ+ ]]å� k] � ] � ]�] ^&�]] ]�]] n+ � k] 0
]
+»` � k] +]�] k]�]O] k]] �]]"` � œ] ]]å œ& k]D R

RW �]+ t] 4� �]+) �]` + k]]] ^˙]
]� ] �]]�]
+�] k]�]]� + k]]]D - n]) � k] ı g] k) k&�] � k] � a]Ã
� ) œ& k]DG S

RX o/
]]�] k� � k] k"E 
]] k) ˙]+]�] � ]
�]]^�]� �]+ k]�]] � +˝]] n+E F˝ g] ˝])+O
˝])+ k� ı]^�]�] œ] 
 k] - n]) � n]&]�] k�

]�]` ˙ o]]�]` ˙]]�]�]) œ] 
 k] � +�]]E r˝ a]�]

]�] /� ¹] + k]� ) �]+ t] -]- k]D � k] k) �]^�]O
&]�] k� -]
]Oı]]
] ˙]�]] + k] ˙]]- k] ˙] k] � Ÿ]
˝ a]�+] k) ^�]4 ˝ n]�]]) � ) )+] gt+D � Ÿ]� k] /
]O
)]4�] k� ı]+]å œ] ı]) ˝ a]�] 
]�] k� ^�]4
4� �]å] �] k]˙] ˝ n]�]]) ^� �]] n+D T ˝ a]�] �] t]
]
	]]- k] k] - n]) 	 g]�] ı]`- k] k]D U RY ˝ a]�]
�]]�]]�] k� �] k] k" ^� 4 
]�]` ˙]]�]�]) œ] � `
&]�]˝] 0å]- k] k]E � k]æ œ]E � k]��] œ]E �]� ^)�] œ]
- n]) � n]�] œ] � ` &]�]˝] 0å]- k] k]D + t]E ˝ a]�]
�] kåO�] kå � g])�]`) œ] � ] �] t]
] 	]]- k] k] - n])
ˇ])˝]` k� Ü]ˇ]]�] œ] � ] 	 g]�] ı]`- k] k]D
RZ ˙] k] �]^�]&]�] � Ÿ]� k] ˝ a]�+] k) ^�]4 ˝ n]�]])
^� �]] n+E ˝ a]�] 0
]� ` ˘])�]` gt# 
]O gt# 
]� )
	]]- k] k] - n]) 	 g]�] ı]`Oı]`� ) �]&+ k]�] + k]
˙]]- k] k]DsG

S[ F˝ a]�] � k])` � k]ä] ı]) �] k]å œ]E 
]])O
^˛]�] œ]E � g])�]`) œ] - n]) +) ˝])+ k�
�] k]Ã] � ] �] t]
] ˙]`O�])� ) 	]]- k] k]DG V


]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � ] �]+
k4�]]�] n+D
SR F� Ÿ] )]� �" œ] k� �]`˘] -ı]�]` �]^+�]]

^&	]] t1 ]] - n]) 
]�] )]� �" k&	 œ] k] ^� � Ÿ]� k]
n� 
 k] ��]]�] � ) k� 0� œ+ 
]ä]] &` n+ - n])

0�] k� �]`˘] n� 
 k] -ı]�]` �]_�˝] ^&	]]�]`�
n+D W SS 0
] ^&�] 
 k] /
])]4�] k� �])]� k]

TZBRW � �]˝]�]
] r�]`åDs TZBSR �	]]yE
r-ı]�]] +]˛] ^&�]]]]Ds

� k] ˙]]�]�]] + k]]] ^� � Ÿ] 0�]� ] ı])� k]��])
�]+ k]�]] gt+D ST - n]) )]� �" œ] � k] ˙]]�]�]]
+ k]]] ^� /
])]4�] k� �])]� k] � k] 0
]` k�
 a]�]]+ � ` �]˙]+ 
 k]E � k] k) 
]]˛] ^�]��]]
]O
�]]˝] � )� k] � ` �]˙]+ 
 k] � t]ˇ a]-] “/ � œ] � k]˙]
^&�]] ]�]] ˛]]D R � Ÿ]� k] 0�]
 k] -ı]�]] � at]+ k( )
^�]�]] S - n]) 0� œ+ a&��]�] œ] k� +�]]� k] � )
^&�]] T - n]) � k] 
]�] ˝]�]�]]) 
 k] �]] k) ]4D
SU � Ÿ]� k] 0�]� ` -� a]Ã˝]] - n]) 0�] k�
 a]�]]+ œ] k� � a]˝]]^�]� 0�]� k] 
]ä]] &` - n])
0�]
 k] -ı]�]] � at]+ k( ) ^�]�]]DG

SV /
]^�]4 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E F� Ÿ] �]] g� �] k� �] k]] œ] � k]E
˙] k] � o]&` �]�]]4 ]4 Ÿ+E 0�] k� k&�] �]]ı]
]
� k] -] t1 ]] U - n]) /
])]4�] k� ı g] k) �])]� k]
ı]) &�]] � tÎ ]] V - n]) ı g] k) ˙] k]�] k� 
]]˛]
-ı]� k] ı]^�]¾] �]]�] � ` ı n])�]` � tÎ ]]D W

SW -ı]� k] ^�]��]]
]�]]˝] - n]) � a] k) � ]�] œ]
� ` �]˙]+ 
 k] � k]/ää]˝]` 
]+� k] k� �]]& X

� k] -ı]� k] k&�] � œ] �]+ g( ä] �]
 k] ) œ+ k] - n])
0� œ+ � k] “/ �]+™ $)]4]]D Y SX ˙]�] � Ÿ]
0� œ+ g&
] k) k&�] œ] 
 k] �]]ı]
] � k] -] t1 ]]
- n]) 0�] k� a&��]�] œ] k� k&�] œ] 
 k] 0� œ+
/� ¹] � tÎ ]] Z ˝]�] � Ÿ] �] a+˝]O
 k] )]� �" œ]
k� k&	]˝ k] 0�] k� �]`˘] 	 a]& � k] ı]^�]¾]

#+)] t1 ]]DG R[

SY F� Ÿ] 0� œ+ 0�] )]� �" œ] 
 k] /� ¹]
� tÎ ]] ˙]+ t] � Ÿ]� k] 0� œ+ � t]ˇ a]-] “/ � œ] � k]˙]
^&�]] ˛]]D � Ÿ] 0� œ+ �]]ı]
] 0�] k�
-ı]� k] k&�] � œ] � k] -] t1 ]] - n]) ^� 
]` � k]
�]` ı])]4 k&�] � œ] �]+™ ! k] tó$]] RR - n])
˝]�] 0� œ+ ˙]]�]�]] + k]]] ^� � Ÿ] 0�]� ]
ı])� k]��]) �]+ k]�]] gt+D SZ /
] k� �]]&
� Ÿ] ^( ) � �]` -ı]�]] � at]+ 0�]
 k] �]+™
k( tÎ ]]E RS ��] œ]^� � Ÿ] /
])]4�] k� �])]� k]

ı]) -ı]�]` ı]^�]¾] �]_�˝] t0 k$� gt]]]DG RT


]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � ] �]+
k4�]]�] n+Ds

-ˇ�]y TZ
R ] k+ TZBRR

S ] k+ TZBRS

T ]	] TUBWOY
^]� “] UWBR[
�]ı] RBX

U Ü]� RZBRXE RY

V ] k+ TYBUOW
+]�] SBSS
Ü]� RZBRXE RY

W ^�]� “] XBU
^�]� “] RUBU
]	] TXBS[
] k+ TYBRW
�]�]] RBRR

�������������������

g&�])] � q]�]y
R S/˝] XBSRE SS

S �] TRBRY
]	] VZBS

T � n]�] SWBSUE SV
�] TSBT[
�]˙] R[WBU[E
UR

U ^]� “] T[BT
] k+ TUBRT

V + k] RBRR
˙]� RBRW

W ] k+ TWBSR

X &]�] ZBRW

Y � n]�] SWBVE W

Z ^]� “] T[BR[
-]�] ZBRU
�]ı] TBS[

R[ ]	] VBRW
] k+ TWBST

RR �] T[BU

RS ]	] UVBRX
]	] VUBY
^]� “] SZBRU

RT ]	] TSBRUE RV
] k]4 SBSY



�] k+˙] k	 �] U[BRORU RUWW

U[ +�]])` � t]ˇ a]-] “/ k� SV� œ] 
]]�]E R

�]]�]` �]+) � ı]) � �ä]] ^� 4
˙]]� k] k� RU� œ] 
]]�] k� ı]+� k] �]+`� k] k�
&
]� œ] ^&�]E S �]+ k]�]] � ] +]˛] � a]�] ı])
-]�]] - n]) �]+ � a]� k] �]+) � k] ]�]]D T

S ı])� k]��]) � ` ˝])( 
 k] � a]� k] &� “]�] ^�]� k]
^˙]�]� œ] �]+ � a]� k] /
])]4�] k&�] � k] ]�]]
- n]) 0
]� k] � a]� k] 4� �] a+˝] t1 ˘ k] ı]+]å ı])
	]å] ^� �]]D U 0
] ı]+]å ı]) &^�]�] � `
˝])( � a]� k] �]+) ˙ n]
]] a� ! ^&	]]�]` ^&�]]D

T ˙]�] �]+ � a]� k] �]+ t] � k] ]�]] ˝] k] � Ÿ]� k]
�]+ t] 4� -]&�]` � k] k&	]] ^˙]
]� ] Î ı]
˝] t]� k] ˙ n]
]] ˛]]D V 0
] k� +]˛] � œ] -�]
]`
� ` 4� $ k])` - n]) 4� �]]ı]O!å � ˛]] W

- n]) �]+ &)�]]ä k] ı]) 	]å] ˛]]D U 0
]
-]&�]` � k] � a]�]
 k] � +]E r o/
]]�] k� � k] k"E � Ÿ]
˝ a]� k] ˙] k] a� ! ^&	]] t1 ]] �]+ 
]�] ˝ g] ] n])

 k] k&	]�]] - n]) � k])` +) �]]˝] ˇ�]]�] 
 k]

 a]�]�]]D � Ÿ] ˝ a]� k] ˙] k] �]` ^&	]] t1 ]] 0
] ı])
ı g])] ˇ�]]�] k&�]] ��] œ]^� ˝ a]� k] �]+ t] /
]`^�]4
�]]�]] ]�]] n+D ˝ g] ˙] k] �]` k&	 k]]] �]+ 
]�]
/
])]4�] k� �])]� k] � k] �]˝]]�]]Ds X

V � Ÿ]� k] 0
] � o]^&) � k� �]]+) ˘]]) œ]
˝])( 4� &`�]]) k&	]`D 0
] -]&�]` k�
+]˛] � œ] ˙] k] �]]ı]O!å ˛]] �]+ !B +]˛] � o]�]]
˛]]D L+) +]˛] k� �]]ı] � œ] ˘]]) o- a]�] ˙] k]å]
]�]] ˛]]DM� �]+ �]]ı]O!å 
 k] &`�]]) �]]ı]� k]
�]]]D &`�]]) � ` �] k]"] “/ - n]) t1 ˘]] “/ 4� O
4� !å ˛]`D

W ^( ) �]+ 0
] &)�]]ä k]� ı]) ]�]]

U[BR � ]]�]` ]Î 	]� k]�]D U[BT �-^˝]y
�]RU k&� œ]D U[BV �	]]yE r�]�]�]Ds -ˇ]]]
U[OUY � œ] ˙]+ t]O˙]+ t] r�]�]�]s � ] �]˝]�]
]
� o]^&) ]] � o]^&) - n]) 0�] k� -]�]Oı]]�] � `
/�]])˝ œ] Ÿ+ �]+ t] r� o]^&)s ^�]�]] n+D � ]+
� o]
 k] +]˛] � ] �]]ı] n+D -^˝]y �]RU k&� œ]D
U[BW � ]+ &)�]]ä]] 4� 
]å` /�]])˝] ˛]]
^˙]�]� œ] � “/ �]]� k] ˛ k]D

^˙]
]� ] � at]+ ı g])�] � ` ˝])( ˛]] R - n])
0
]� ` 
]`^æ�] t] ˘]æ]D 0
]� k] &)�]]ä k] � `
&+�]`ä] �]]ı]`D 0
]� ` ˘] n]å] “/ 4� !å
˛]` - n]) &)�]]ä k] k� g&
])` ˝])( � ` &+O
�]`ä] � ` ˘] n]å] “/ �]` 4� !å ˛]`D
X &)�]]ä k] k� o-&) ı]+ k)&]) œ] k� 	]]� k]
�]� k] ˛ k]D +) 	]]� k] � ` � o]�]] “/ - n]) ˘] n]å] “/
4� O4� !å ˛]`D - n]) 4� 	]]� k] 
 k] g&
] k)
	]]� k] k� �]`˘] ı] t]˘]Oı] t]˘] +]˛] � ` g&)`
˛]`D S &)�]]ä k] � ` ˙] k] &+�]`ä] �])]�] k&
k� ı]]
] - n]) o-&) � ` ˝])( ˛]`E 0
]� `

˘] n]å] “/ �]` 4� !å ˛]`D
Y ^( ) 0
]� k] �]+ �])]�]&] �]]ı]] ˙] k]
o-&) � ` ˝])( ˛]] - n]) �]+ 4� !å ˛]]D

Z ^( ) 0
]� k] &)�]]ä k] � ] �])]�]&] �]]ı]]
- n]) 0
]� ` �]]ı] -]# +]˛] ˛]`D 0
]� k]
�])]�] k& k� & k]�] œ] ˝])( k� 	 o]� k] �]]ı k] - n])
0�]� ` �]]ı] & k]O& k] +]˛] ˛]`D &)�]]ä k] � ]
�]+ �])]�]&] o-&) � ` ˝])( ˛]]D

R[ ı g])�] k� &)�]]ä k] � œ] & k]�] œ] ˝])(
ı]+ k)&]) œ] k� ˝]`�]O˝]`�] 	]]� k] ˛ k]D ˝]`�] œ]
	]]� k] 4� +` �]]ı] k� ˛ k] - n]) & k]�] œ] ˝])(
k� 	 o]� k] �]` 4� +` �]]ı] k� ˛ k]D
RR ^( ) 0
]� k] &)�]]ä k] k� Ü]� k]�] � `

˘] n]å] “/ �]]ı]` - n]) �]+ R[ +]˛] ˛]` - n])
&)�]]ä k] � ` � o]�]] “/ RT +]˛] ˛]`D

RS ı]+ k)&]) œ] k� 	]]�] œ] k� 
]]�]� k] �]] kå

 k] � t]ˇ]` a+ “/ ˙] k] 	 a]�]` ˙]]+ ˛]`E �]+ & k]�] œ]
˝])( 4� O4� +]˛] ˛]`D & k]�] œ] ˝])(
ı]+ k)&]) œ] k� 	]]� k] !BO!B +]˛] ˛ k]D

RT ^( ) 0
]� k] 4� ˝])( �]]� k] 	]]� k]
� ` !˝]� 
 k] g&
])` ˝])( �]]� k] 	]]� k] � `
!˝] ˝]� &)�]]ä k] � ` ˘] n]å] “/ �]]ı]`D �]+
SV +]˛] ˛]`D 	]]�] œ] k� Ü]� k]�] 4� O g&
] k)

k� -]�]� k]O
]]�]� k] ˛ k]D T RU ^( ) 0
]� k]
& k]�] œ] ˝])( k� 	 o]�] œ] � ` t1 ˘]] “/ �]]ı]`D

U[BRT �	]]]& ]+ ı]+ k)&]) k� �]]� k] � `
&`�]]) � ] 1 ı])` ^+��]] n+D

-ˇ�]y U[
R S)] SUBRVE RW

S S)] SVBYOR[
] k+ TTBSR

T ] k+ YBT

U ]	] SBS

V ] k+ RBVE X
&]�] R[BVE W

W ] k+ UXBT
˙]� SBRE S
Ü]� RRBR
Ü]� SRBRV

X ] k+ UTBR[

�������������������

g&�])] � q]�]y
R ] k+ U[BR[

] k+ UTBRE U
] k+ UWBRE S

S R/˝] ZBSWE SX

T ] k+ U[BS[E SR



RUWX �] k+˙] k	 �] U[BRVOSZ
�]+ W[ +]˛] ˛]`D - t]]�] k� ˘]]) œ]
˝])( k� &)�]]ä] œ] k� & k]�] œ] ˝])( k� 	 o]�] œ]
� ` t1 ˘]] “/ �]` W[ +]˛] ˛]`D RV &)O
�]]ä k] k� �]]+)` ^+

 k] 
 k] � k]� ) 0
] k�
�])]�] k& k� 
]]�]� k]�]]� k] ^+

 k] ˝]� � `
� o]�]] “/ V[ +]˛] ˛]`D

RW ı]+ k)&]) œ] k� 	]]�] œ] k� ^�]4 - n])
& k]�] œ] ˝])( 0�] k� 	 o]�] œ] k� ^�]4 k4
]`
^	]å^� �] t] ˛]™ ˙] k] o-&) � ` - k]) ˘] n]å`
- n]) �]]+) � ` - k]) 
 t]� )` ˛]™D� R &)O
�]]ä] œ] k� �])]�]& œ] k� ^�]4 �]` +) ˝])(
^	]å^� �] t] ˛]™ - n]) & k]�] œ] ˝])( k� 	 o]�] œ]
ı]) 	]˙ g]) k� ı k]å œ] � ` �]�� ]�]` ˛]`D S

RX ^( ) �]+ � a]� k] �]]+)` - t]]�] � œ] � k]
-]�]]D - t]]�] k� ˘]]) œ] ˝])( 4� ( � “]
�]�]] a+-] ˛]]D � Ÿ]� k] �]+ t] �] k]˙]�] k� � �] k)
k&	 k]D� T a� �] ^�]�]]� ) T[ � �] k) ˛ k]D

RY &)�]]ä] œ] k� & k]�] œ] ˝])( k� 0
] ( � “]
� ` ˘] n]å] “/ &)�]]ä k] � ` � o]�]] “/ ^˙]˝]�]` ˛]`D
�]+ ( � “] ^�]˘]�]] ( � “] ˛]]D

RZ ^( ) 0
]� k] ^�]˘]� k] &)�]]ä k] - n])
�]`˝])` - t]]�] � œ] ˙]]� k]�]]� k] &)�]]ä k] k�
�]`˘] � ` g&)` �]]ı]`D �]+ g&)` R[[ +]˛]
˛]`D ı g])�] - n]) 0¢]) k� &)�]]ä] œ] 
 k] �]`
/˝]�]` +` g&)` ˛]`D

S[ �]]+)` - t]]�] � œ] 0¢]) � ` ˝])(
�]` 4� &)�]]ä]] ˛]]D 0
] -]&�]` � k]
0
] &)�]]ä k] � ` � o]�]] “/O˘] n]å] “/ �]]ı]`D
SR 0
] &)�]]ä k] � œ] �]` & k]�] œ] ˝])( ı]+ k)O
&]) œ] k� ˝]`�]O˝]`�] 	]]� k] ˛ k]D 0
] k� & k]�] œ]
˝])( k� 	 o]�] œ] - n]) �])]�] k& � ` �]]ı]E
ı]+� k] &)�]]ä k] k� 	 o]�] œ] - n]) �])]�] k& � `
�]]ı] ^˙]˝]�]` +` ˛]`D 0¢]) � ] &)�]]ä]] �]`
V[ +]˛] � o]�]] - n]) SV +]˛] ˘] n]å] ˛]]D
SS 0
]� ` ^	]å^� �] œ]E 0
] k� �])]�] k&

U[BRW � ]] r� o]�] œ] k� ^�]4 %�]]�]� a]�]]
^�]å^� ] t] ˛]™Ds U[BRX � ]] r�]+ t] �]]� k]
k&� k]Ds

- n]) 0
] ı]) �]�]` 	]˙ g]) k� ı k]å œ] � `
�]�� ]�]` R � ` �]]ı] ı g])�] k� &)�]]ä k]
^˙]˝]�]` +` ˛]`D 0
] &)�]]ä k] ˝]� ı] at+˘]O
� k] k� ^�]4 �] k]] œ] � k] 
]]˝] 
]`^æ�] t] ˘]æ�]`
+ k]˝]` ˛]™ - n]) 0
]� ] �])]�]&] 0�] k�

]]�]� k] ˛]]D

ST 0¢]) k� &)�]]ä k] - n]) ı g])�] k�
&)�]]ä k] k� 
]]�]� k] �]`˝])` - t]]�] � œ] 4� O
4� &)�]]ä]] ˛]]D 0
]� k] 4� &)�]]ä k] 
 k]
g&
] k) &)�]]ä k] k� �]`˘] � ` g&)` �]]ı]`D �]+
g&)` R[[ +]˛] ˛]`D
SU /
] k� �]]& �]+ � a]� k] &^�]�] � `

˝])( � k] -]�]] - n]) � Ÿ]� k] &^�]�] � œ] �]` 4�
&)�]]ä]] k&	]]D S 0
]� k] 0
] k� & k]�] œ] ˝])(
k� 	 o]�] œ] - n]) �])]�] k& � k] �]]ı]]D 0�]� `

�]]ı] �]` �]]� ` &)�]]ä] œ] k� 	 o]�] œ] - n])
�])]�] k& ^˙]˝]�]` +` ˛]`D SV 0
] &)�]]ä k]
� œ] & k]�] œ] ˝])( - n]) �])]�] k& � œ] �]` � n]
]` +`
^	]å^� �] t] ˛]™ ˙ n]
]` g&
] k) &)�]]ä] œ] � œ]
˛]™D &^�]�] � ] &)�]]ä]] V[ +]˛] � o]�]]
- n]) SV +]˛] ˘] n]å] ˛]]D SW 0
] &)O
�]]ä k] ˝]� ı] at+˘]� k] k� ^�]4 
]]˝] 
]`^æ�] t]
˛]™ T - n]) 0
]� ] �])]�]&] 0�] k� 
]]�]� k]
˛]]D �])]�] k& k� & k]�] œ] ˝])( 4� O4�
	 o]�]] ˛]] - n]) 	 o]�] œ] ı]) 	]˙ g]) k� ı k]å œ] � `
�]�� ]�]` ˛]`D

SX �]`˝])` - t]]�] � œ] �]` &^�]�] � `
˝])( 4� &)�]]ä]] ˛]]D 0
] -]&�]`
� k] &^�]�] � ` ˝])( �]]� k] & k]�] œ] &)O
�]]ä] œ] k� �]`˘] � ` g&)` �]]ı]`D �]+
g&)` R[[ +]˛] ˛]`D SY /
] k� �]]& �]+

� a]� k] �]`˝])` - t]]�] k� &^�]�]` &)�]]ä k] 
 k]
�]`˝])` - t]]�] � œ] � k] -]�]]D ˙]�] 0
]� k]
�]+ &^�]�]` &)�]]ä]] �]]ı]] ˝] k] 0
]� `
�]]ı] �]` g&
] k) &)�]]ä] œ] ^˙]˝]�]` +` ˛]`D
SZ 0
] k� ı]+ k)&]) œ] k� 	]]�] œ]E 0
] k�
& k]�] œ] ˝])( k� 	 o]�] œ] - n]) 0
] k� �])]�]O
k& � ` �]]ı] g&
] k) &)�]]ä] œ] k� 	]]�] œ]E

-ˇ�]y U[
R R)] WBU

] k+ URBSW

S R)] WBTV

T R/˝] SYBRS

�������������������

g&�])] � q]�]y
R ] k+ URBS[E SW

S ] k+ UWBZ

T ] k+ U[BS[E SS



�] k+˙] k	 �] U[BT[OUU RUWY
	 o]�] œ] - n]) �])]�] k& ^˙]˝]�]` ˛]`D 0
] &)O
�]]ä k] k� & k]�] œ] ˝])( - n]) 0
] k� �])]�] k&
� œ] ^	]å^� �] t] ˛]™D �]+ &)�]]ä]] V[
+]˛] � o]�]] - n]) SV +]˛] ˘] n]å] ˛]]D R

T[ �]`˝])` - t]]�] k� 
]�]` &)�]]ä] œ] � œ]
�])]�] k& ˛ k] - n]) 0�] �])]�]& œ] � `
� o]�]] “/ SV +]˛] - n]) ˘] n]å] “/ V +]˛]
˛]`D TR &^�]�]` &)�]]ä k] � ] �])]�]&]
�]]+)` - t]]�] � ` ˝])( ˛]] - n]) 0
] k�
& k]�] œ] ˝])( k� 	 o]�] œ] ı]) 	]˙ g])
k� ı k]å œ] � ` �]�� ]�]` ˛]` S - n])

0
] &)�]]ä k] ˝]� ı] at+˘]� k] k� ^�]4 -]#

]`^æ�] t] ˛]™D T

TS ˙]�] �]+ � a]� k] ı g])�] 
 k] �]`˝])`
- t]]�] � œ] � k] -]�]] ˝] k] 0
]� k] �]+ t] � ] &)O
�]]ä]] �]]ı]]D 0
]� ` �]]ı] g&
] k) &)�]]ä] œ]
^˙]˝]�]` +` ˛]`D TT 0
] k� ı]+ k)&]) œ] k�
	]]�] œ]E 0
] k� & k]�] œ] ˝])( k� 	 o]�] œ] - n])
0
] k� �])]�] k& � ` �]]ı] g&
] k) &)�]]ä] œ] k�
	]]�] œ]E 	 o]�] œ] - n]) �])]�] k& ^˙]˝]�]` ˛]`D
0
] &)�]]ä k] k� & k]�] œ] ˝])( - n]) 0
] k�
�])]�] k& � œ] ^	]å^� �] t] ˛]™D �]+ &)�]]ä]]
V[ +]˛] � o]�]] - n]) SV +]˛] ˘] n]å] ˛]]D
TU 0
]� ] �])]�]&] �]]+)` - t]]�] � `
˝])( ˛]] - n]) 0
] k� & k]�] œ] ˝])( k� 	 o]�] œ]
ı]) 	]˙ g]) k� ı k]å œ] � ` �]�� ]�]` ˛]` - n])
0
] &)�]]ä k] ˝]� ı] at+˘]� k] k� ^�]4 -]#

]`^æ�] t] ˛]™D

TV ^( ) �]+ � a]� k] 0¢])` &)�]]ä k]� ı])
� k] -]�]] U - n]) 0
 k] �]]ı]]D 0
]� ` �]]ı] �]`
g&
] k) &)�]]ä] œ] ^˙]˝]�]` ˛]`D TW 0
] k�

ı]+ k)&]) œ] k� 	]]�] œ]E & k]�] œ] ˝])( k� 	 o]�] œ]
- n]) 0
] k� �])]�] k& � ` �]]ı] g&
] k) &)O
�]]ä] œ] k� 	]]�] œ]E 	 o]�] œ] - n]) �])]�] k&
^˙]˝]�]` ˛]`D 0
] k� & k]�] œ] ˝])( ^	]å^� �] t]
˛]™D �]+ &)�]]ä]] V[ +]˛] � o]�]] - n])

U[BTV � ]]�]` �]`˝])` - t]�]�] � ] 0¢])` &)O
�]]ä]]D

SV +]˛] ˘] n]å] ˛]]D TX 0
] k� & k]�] œ]
˝])( k� 	 o]� k] �]]+)` - t]]�] � ` ˝])(
˛ k] - n]) 0�] 	 o]�] œ] ı]) 	]˙ g]) k� ı k]å œ] � `
�]�� ]�]` ˛]`D 0
] &)�]]ä k] ˝]� ı] at+˘]� k] k�
^�]4 -]# 
]`^æ�] t] ˛]™D

TY �]`˝])` - t]]�] k� &)�]]ä] œ] k�
	 o]�] œ] k� ı]]
] �] k]˙]�] � ] � �])] ˛]]
^˙]
]� ] 4� Ü]� k]�] ˛]]D /
] � �] k) � œ]
ı g])` + k]�]O�]^�] k� ˙]]�]�]) œ] � ] �] t]
] ˇ] k]�]]
˙]]˝]] ˛]]D R

TZ 0¢])` &)�]]ä k] k� �])]�] k& k�
& k]�] œ] ˝])( & k]O& k] � k]ä œ] ˛]™D 0�] ı])
ı g])` + k]�]O�]^�]E S ı]]ı]O�]^�] T - n]) & k]�]O
�]^�] k� ˙]]�]�]) +�]]�] ^� 4 ˙]]˝ k] ˛ k]D U

U[ 0¢])` &)�]]ä k] � ` ˝])( ˙]]� k]�]]� k]
)]
˝ k] ı]) �]]+) & k]�] œ] ˝])( & k]O& k] � k]ä œ] ˛]™
- n]) &)�]]ä k] k� �])]�] k& k� g&
])` ˝])(
�]` & k]O& k] � k]ä œ] ˛]™D UR &)�]]ä k] k� & k]�] œ]
˝])( ˘]])O˘]]) � k]ä œ] ˛]™D a� �] ^�]�]]� )
-]# � k]ä œ] ˛]™ ^˙]�] ı]) �]^�]&]�] k� ˙]]�]O
�]) +�]]�] ^� 4 ˙]]˝ k] ˛ k]D US ı g])` + k]�]O
�]^�] � ` ˘]]) œ] � k]ä œ] ] kæ a+4 ı]˝˛]) œ] � `
�]�]` ˛]™D 0�] � k]ä] œ] � ` � o]�]] “/ k$æ
+]˛]E ˘] n]å] “/ k$æ +]˛] - n]) t1 ˘]] “/ 4�
+]˛] ˛]`D 0�] � k]ä] œ] ı]) � k] - n]ä]]) )	 k]
˙]]˝ k] ˛ k] ^˙]�]
 k] + k]�]O�]^�] - n]) g&
] k) �]^�]O
&]�] œ] k� ˙]]�]�]) +�]]�] ^� 4 ˙]]˝ k] ˛ k]D
UT �]`˝])` &`�]]) œ] k� ˘]]) œ] ˝])( ˝]]�
�]�]` a+ “/ ˛]™ ˙] k] ˘]]) o- a]�] ˘] n]å` ˛]™D
0�] � k]ä] œ] ı]) � œ]" k� ˘]æ]� k] � ] �] t]
] )	]]
˙]]˝]] ˛]]D

UU �]`˝])` - t]]�] k� &)�]]ä k] k�
�]]+) ]]�]� œ] k� ^�]4 �] k]˙]�] k� � �] k)
˛ k]D V � k] � �] k) �]`˝])` - t]]�] � œ] 0¢])` &)O
�]]ä k] k� ı]]
] ˛ k] - n]) 0�]� ] Ü]� k]�] &^�]�]
� ` ˝])( ˛]]D 4� - n]) �] k]˙]�] � ] � �])]
ı g])�] k� &)�]]ä k] k� ı]]
] ˛]] ^˙]
]� ] Ü]� k]�]
0¢]) � ` ˝])( ˛]]D

-ˇ�]y U[
R ] k+ U[BS[E SR

S ] k+ U[BRW

T ] k+ U[BTSE TU
] k+ U[BTVE TX

U ] k+ UUBU

�������������������

g&�])] � q]�]y
R � n]�] YBSR

S � n]�] RBTE W
� n]�] YBS[
] k+ UTBRY

T � n]�] UBTE U

U � n]�] VBW
� n]�] XBR
] k+ USBRT
] k+ UUBSZ

V R/˝] WBTRE TS



RUWZ �] k+˙] k	 �] U[BUVQURBY
UV 0
] -]&�]` � k] � a]� k] �]˝]]�]]E

r�] k]˙]�] � ] �]+ � �])]E ^˙]
]� ] Ü]� k]�]
&^�]�] � ` ˝])( n+E 0�] �]]˙]� œ] k�
^�]4 n+ ^˙]� œ+ � o]^&) � œ] 
 k]�]] � ` ^ä]�� k]&])`
&` ]�]` n+D R UW - n]) �] k]˙]�] � ] �]+
� �])]E ^˙]
]� ] Ü]� k]�] 0¢]) � ` ˝])( n+E
0�] �]]˙]� œ] k� ^�]4 n+ ^˙]� œ+ � k]&` k� ı]]
]

 k]�]] � )� k] � ` ^ä]�� k]&])` &` ]�]` n+D S

� k] �]]˙]� 
]]& k]� k� � o]�]˙] Ÿ+D T � k]^�]�] œ]
� œ] 
 k] 0�+™ �]]˙]� œ] � k] �]+ k]�]] k� ı]]
]
-]� ) 0
]� ` 
 k]�]] � )� k] k� ^�]4 #+O
)]�]] ]�]] n+Ds U

UX /
] k� �]]& 0
]� k] �]`˝])` - t]]�]
�]]ı]]D �]+ - t]]�] ˘] n]� k]) ˛]]E R[[ +]˛]
� o]�]]E R[[ +]˛] ˘] n]å]D � o]^&) k� 
]]�]� k]
� k]&` ˛]`D

UY ^( ) �]+ � a]� k] � o]^&) k� �])]�] k&
� œ] � k] -]�]] V - n]) 0
]� k] �])]�] k& k� & k]�] œ]
	 o]� k] �]]ı k] ˙] k] 0
] k� Ü]� k]�] � œ] &]�]™ - n])
�]]�]™ ˝])( ˛ k]D +) 	 o]�]] ı] t]˘] +]˛] � o]�]]
- n]) ˝]`�] +]˛] ˘] n]å] ˛]]D

UZ �])]�]&] S[ +]˛] � o]�]] - n])
RR� +]˛] ˘] n]å] ˛]]D 0
] ˝]� ı] at+˘]� k] k�
^�]4 �] k]] œ] � k] a� ! 
]`^æ�] t] ˘]æ�]` + k]˝]`
˛]™D �])]�] k& k� & k]�] œ] ˝])( k� 	 o]�] œ] k�
ı]]
] & k] - n]) 	 o]� k] ˛ k]D +) 	 o]� k] k� ı]]
]
4� 	 o]�]] ˛]]D W

UR /
] k� �]]& �]+ � a]� k] ı]^�]¾]O
˛]]�]
k� �]]+)` � �] k) � � œ] � k] ]�]]D

0
]� k] 0
] � �] k) k� & k]�] œ] ˝])( k� 	 o]� k]
�]]ı k]E 4� &]�]™ ˝])( ˛]] - n]) g&
])]
�]]�]™ ˝])( D +) 	 o]� k] � ` �] k]"] “/ !B

U[BUZ � ]] 	]]]&E rRSys URBR �	]]yE
r� o]^&)Ds -ˇ]]] UR - n]) US � œ] /�]
	]
& � ] �]˝]�]
] n+E ı]^�]¾]O�˛]]�] � ] 
]]+)`
� �])] L]]�]` ı]^�]¾] �]]�]M ]] ı g])] ı]^�]¾]O
�˛]]�] L]]�]` � o]^&) ^˙]�]� œ] ı]^�]¾] - n]) ı])�]O
ı]^�]¾] �]]�] 	]]^�]�] n+MD

+]˛]� ˛]`D S /
] � �] k) � ] Ü]� k]�] &
]
+]˛] ˘] n]å] ˛]] - n]) Ü]� k]�] k� &]�]™
- n]) �]]�]™ ˝])( k� 	 o]� k] ı] t]˘] +]˛]
˘] n] kå ˛ k]D ^( ) 0
]� k] �]]+)` � �])] �]]ı]]D
0
]� ` � o]�]] “/ U[ +]˛] - n]) ˘] n]å] “/
S[ +]˛] ˛]`D

T ^( ) �]+ o-&) � ]�]] - n]) 0
]� k]
Ü]� k]�] k� 4� ˝])( � ] 	 o]�]] �]]ı]]D
0
]� ` �] k]"] “/ & k] +]˛] - n]) ˘] n]å] “/ 
]]˝]
+]˛] ˛]`D Ü]� k]�] !B +]˛] ˘] n]å] ˛]]D
U ^( ) 0
]� k] �]+ � �])] �]]ı]] ˙] k] ı]^�]¾]O

˛]]�] k� �]]+)` � �] k) k� 
]]�]� k] ˛]]D
0
]� ` � o]�]] “/ S[ +]˛] - n]) ˘] n]å] “/
S[ +]˛] ˛]`D R 0
]� k] � a]� k] �]˝]]�]]E r�]+
ı])�]Oı]^�]¾] �]]] n+Ds S

V ^( ) 0
]� k] � o]^&) � ` &`�]]) �]]ı]`D
0
]� ` �] k]"] “/ !B +]˛] ˛]`D � o]^&) k�
˘]]) œ] ˝])( 	]]� k] ˛ k] - n]) +) 	]]� k] � `
˘] n]å] “/ ˘]]) +]˛] ˛]`D T W /�] 	]]�] œ] � `
˝]`�] � o]^ä]� œ] ˛]™E ˙] k] 4� k� 1 ı]) 4�
˛]™D +) � o]^ä]�] � œ] T[ 	]]� k] ˛ k]D � k] 	]]� k]
˘]]) œ] ˝])( � ` &`�]]) k� ˝]]� k� 
]+] k)
^" k� a+4 ˛ k]D /
]^�]4 	]]�] œ] � ` �]+˝]` œ)
� o]^&) � ` &`�]]) k� o-&) �]+™ � a]
]]�]`
]�]` ˛]™D U X � o]^&) k� & k]�] œ] ˝])( k�
1 ı])` 	]]�] œ] ˝]� ˙]]� k] � ] )]
˝]] � a]�]]�]O
&]) ˛]]D V �]+ )]
˝]] �]`˘ k] 
 k] 1 ı])`
� o]^ä]�] œ] ˝]� ˘] n]å] + k]˝]] ]�]] ˛]]D �]`˘]O
�]]�]` � o]^ä]�] k� 	]]� k]E ^�]˘]�]` � o]^ä]�] k�
	]]�] œ] 
 k] ˘] n] kå ˛ k] - n]) ˝]`
])` � o]^ä]�] k�
	]]� k] �]`˘]�]]�]` � o]^ä]�] k� 	]]�] œ] 
 k] �]`
˘] n] kå ˛ k]D

Y � Ÿ]� k] � o]^&) k� ˘]]) œ] ˝])( 4� t1 ˘]]
˘]� g]˝])] k&	]] ^˙]
] ı]) � o]^&) k� 
]]˛]�]]� k]
	]]� k] �]� k] a+4 ˛ k]D 0
] ˘]� g]˝] k) � ` t1 ˘]] “/

URBR � ]+ � o]
 k] +]˛] � ] �]]ı] n+D -^˝]y
�]RU k&� œ]D URBT � ]]�]` ı]^�]¾]O�˛]]�] k�
�]`˝])` � �] k) ]] ı])�]Oı]^�]¾] �]]�] k� o-&)D

-ˇ�]y U[
R ^�] TBWOY

R/˝] ZBSSE ST
�]˙] RTUBR

S � n]�] WBRSE RT
^�] RYBV
S/˝] RTBR[E
RR

T R)] SBTV
] k+ UTBRZ

U ^�] RWBTZE U[
] k+ UUBRVE RW

V R)] WBT
S/˝] TBU

W R)] XBSR

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y UR
R R)] WBS[

S/˝] TBY

S ^�]� “] SWBTT

T R)] WBV

U R)] WBWE R[

V R)] WBY



�] k+˙] k	 �] URBZOSV RUX[
� k]� k] ˝]� !B +]˛] k� ı g] k) �]]ı]O!å k�
�])]�]) ˛]`D Z 	]]�] œ] � ` �]]+)` &`�]])
� ` �] k]"] “/ ı] t]˘] +]˛] ˛]`D 0�] 	]]�] œ] k�
^� �]] k)O^� �]] k) 	 a]�]` ˙]]+ � ˛]` ˙] k] � o]^&)
� ] +` ^+

]] ˛]`D

R[ � o]^&) - n]) �] k]˙]�] k� � �]) œ]� R

k� �]`˘] +) ˝])( S[ +]˛] ˘] n]å` 	 a]�]`
˙]]+ ˛]`D RR 0¢]) � ` ˝])( E � o]^&)
k� 
]]˛]�]]� k] 	]]�] œ] - n]) 	]]�]` ˙]]+ k�

�]`˘] 4� Ü]� k]�] ˛]]D /
]` ˝])+ � ] 4�
- n]) Ü]� k]�] � o]^&) k� &^�]�] � ` ˝])( ˛]]D
� o]^&) k� ˘]]) œ] ˝])( � ` 	 a]�]` ˙]]+ � `
˘] n]å] “/ ı] t]˘] +]˛] ˛]`D

RS ˙] k] /�]])˝] ı]_�˘]�] � œ]E 	 a]�]` ˙]]+
k� 
]]�]� k] ˛]`E �]+ X[ +]˛] ˘] n]å` - n])

Z[ +]˛] � o]�]` ˛]`D 0
] /�]])˝] k� ˘]]) œ]
˝])( � ` &`�]]) � ` �] k]"] “/ ı] t]˘] +]˛] ˛]`D

RT ˙]�] 0
]� k] � o]^&) �]]ı]] ˝] k] k&	]] ^�
0
]� ` � o]�]] “/ R[[ +]˛] ˛]`D �]+ 	]]�]`
˙]]+E �]+ /�]])˝]� - n]) 0
]� ` &`�]] œ)E
0�] 
]�]� ` � o]�]] “/ �]` a� �] ^�]�]]� )
R[[ +]˛] ˛]`D RU � o]^&) � ] 
]]�]� k]O
�]]�]] ^+

]] ˙] k] ı g])�] � ` ˝])( ˛]]E
0
]� ` ˘] n]å] “/ - n]) & k]�] œ] ˝])( � `
	]]�]` ˙]]+ � ` ˘] n]å] “/ a� �] ^�]�]]� )
R[[ +]˛] ˛]`D

RV 0
] -]&�]` � k] 0
] /�]])˝] � `
� o]�]] “/ �]]ı]` ˙] k] ı]` k!�]]�]` 	]]�]` ˙]]+
k� ı]]
] ˛]`D 0
]� k] /�]])˝] � ` ˘] n]å] “/

- n]) 0
] k� & k]�] œ] ˝])( k� ]^�]�]]) œ]
� ` ˘] n]å] “/ �]]ı]`E ˙] k] a� �] ^�]�]]� )
R[[ +]˛] ˛]`D

0
]� k] ı]^�]¾]O
˛]]�] � ] �]]+)` � �])]E
�]`˝])` � �])] S - n]) - t]]�] k� �])]�]O

URBZ �ä]]^+) n+E ]+ � o]^&) k� ˘]]) œ] ˝])(
-]� k]O˙]]� k] � ] � t]� )] )]�˝]] n+D URBR[
� ]] r�]]�] œ]Ds URBRT � ]]�]` ı]^�]¾]O�˛]]�]
k� ı]_	˘]�] � ` /�]])˝]D

k& �]]ı k]D RW 0
]� k] /�] ˝]`�] œ] ˙]]+ œ] � `
&+�]`ä œ]E 
 t]� )` ^	]å^� �] t] R - n]) ]^�]O
�]] k) �]` �]]ı k]D +) &+�]`ä] k� ı]]
]
( � “] 
 k] � k]� ) ^	]å^� �] œ] ˝]� �]� å` k�
˝]	˝ k] �] k] ˛ k] S - n]) ^	]å^� �] t] %� ` ˛]™D
RX 0
]� k] Ü]� k]�] � ] 1 ı])` ^+

]]E � o]^&)
k� o-&) � ] ^+

]]E �]]+) � ] ^+

]] - n])

˘]]) œ] ˝])( � ` &`�]]) �]]ı]`D RY 0
]
ı]) � Î �] œ] - n]) 	]˙ g]) k� ı k]å œ] � `
�]�� ]�]` ˛]`D T +) & k] � Î �] k� �]`˘]
4� 	]˙ g]) � ] ı k]å ˛]] - n]) +) � Î �]
k� & k] � at]+ ˛ k]E RZ 4� o/
]]�] � ] - n])

4� � k]) � ]D o/
]]�] � ] � at]+ 4� ˝])(
k� 	]˙ g]) k� ı k]å � ` ˝])( ˛]] - n])

� k]) � ] � at]+ g&
])` ˝])( k� 	]˙ g]) k� ı k]å
� ` ˝])( ˛]]D U ı g] k) � o]^&) � œ] /
]` ˝])+
� ` �]�� ]�]` ˛]`D S[ ı]^�]¾]O
˛]]�] k�
Ü]� k]�] � ` &`�]]) ı])E ( � “] 
 k] � k]� )
1 ı]) ˝]� � Î �] œ] - n]) 	]˙ g]) k� ı k]å œ] � `
�]�� ]�]` ˛]`D

SR ı]^�]¾]O
˛]]�] k� ( ]"� œ] � `
˘] n]	] œ" � ˘] n]� k]) ˛]™D V ı]^�]¾] ˙]]+ � k�

]]�]� k] SS �]� å` � ` � k]&` W ˙ n]
]] a� !
˛]]D �]+ ˝]`�] +]˛] t1 ˘]] - n]) & k] +]˛]
� o]�]] ˛]]D 0
] k� ˘]]) � k]� k] ˛ k] - n])
0
]� ] -]ˇ]]) - n]) 0
]� ` -� o] œ] �]� å`
� ` �]�]` ˛]™D 0
] -]&�]` � k] � a]� k] �]˝]]�]]E
r�]+` �]+ k]�]] k� 
]]�]� k] � ` � k]ä] n+Ds X

ST ı]^�]¾]O
˛]]�] k� �]]+)` � �] k) � œ] & k]
^� �]]å�]]�]] 4� ( ]"� ˛]] - n]) o-&)
� ` ı]^�]¾] ˙]]+ � œ] �]` k4
]] +` 4�
( ]"� ˛]]D Y SU /�] ( ]"� œ] k� +)
^� �]]å � œ] & k] ı]�� k] ˛ k] ˙] k] � a]å� ) & k]+ k) + k]
˙]]˝ k] ˛ k]D SV ı]^�]¾]O
˛]]�] � ` &`�]]) œ]

URBSR �	]]yE r( ]"� � ` ˘] n]�]"Ds ä]]^+)
n+ ^� ]+ t] ı]^�]¾] �]]�] k� Ü]� k]	] � ` 
]]˝]

� ` �]]` n+D �ä]]^+) n+ ^� ]+ ı])�]Oı]^�]¾]
�]]�] n+D

-ˇ�]y UR
R R/˝] SYBRS

S S/˝] TBY
] k+ URBU

�������������������

g&�])] � q]�]y
R R)] WBU

S R)] WBRV
S/˝] TBV

T R)] WBSZ
R)] XBTW
S/˝] TBX
] k+ U[BRW

U ] k+ RBVE R[
Ü]� UBX

V R)] WBTT

W ^�]� “] T[BR
R)] XBUY
Ü]� YBT

X ] k+ UUBRW
�]�]] RBX

Y R)] WBTROTV



RUXR �] k+˙] k	 �] URBSWQUSBRT
� ` ˝])+ 0
] k� ( ]"� œ] ı]) �]` � Î �] œ]
- n]) 	]˙ g]) k� ı k]å œ] � ` �]�� ]�]` ˛]`D R

�])]�] k& k� # `� �]]+) �]� å` � ] 4�
!˙˙]] �]` ˛]]D SW �])]�] k& k� & k]�] œ]
˝])( E � o]^&) k� 
]]˛]�]]� k] 	]]�] œ] � œ] - n])
!˙˙] œ] k� ı]]
] 
 t]� )` ^	]å^� �] t] S - n])
	]˙ g]) k� ı k]å œ] � ` �]�� ]�]` ˛]`D

US ^( ) �]+ � a]� k] 0¢]) k� �]]+)`
- t]]�] � œ] � k] ]�]]D T �]+ � a]� k]

�] k]˙]�] k� � �]) œ]�]]�]` /�]])˝] k� ı]]
]
� k] ]�]]E ˙] k] 	 a]�]` ˙]]+ k� ı]]
]E U 
]"`
a+ “/ /�]])˝] V k� 0¢]) � œ] ˛]`D S �] k]˙]�]
k� � �]) œ]�]]�]` /�]])˝] � ] Ü]� k]�] 0¢])

� ` ˝])( ˛]] - n]) 0
] ˝])( /�]]O
)˝] � ` ı g])` � o]�]] “/ R[[ +]˛]� - n])
˘] n]å] “/ V[ +]˛] ˛]`D T �]+ /�]])˝]
�]]+)` - t]]�] k� ( � “] - n]) �]`˝])`
- t]]�] � ` 0
] 	 a]�]` ˙]]+ k� �]`˘] ˛]`
˙] k] S[ +]˛] ˘] n]å` ˛]`D W /
] /�]]O
)˝] k� & k] ^+

 k] ˛ k] - n]) & k]�] œ] ^+

] œ] � œ]
˝]`�]O˝]`�] � o]^ä]� œ] ˛]™ - n]) 0�] k� ]^�]�]] k)
4� O g&
] k) k� 
]]�]� k] ˛ k]D U /�]])˝] k�
& k]�] œ] ^+

] œ] k� �]`˘] 4� )]
˝]] ˛]] X

˙] k] R[[ +]˛] � o]�]]� - n]) R[ +]˛]
˘] n]å] ˛]]D �] k]˙]�] k� � �]) œ]� k� ^�]4
Ü]� k]�] 0¢]) � ` ˝])( ˛ k]D V /
] /�]]O
)˝] k� & k]�] œ] ^+

] œ] � ` 1 ı])` � o]^ä]�] œ] � `
˘] n]å] “/ �]`˘]�]]�]` - n]) ^�]˘]�]` � o]^ä]�] œ] 
 k]
� �] ˛]`D k4
]] /
]^�]4 ˛]] ��] œ]^� 1 ı])`
� o]^ä]�] œ] k� ]^�]�]]) œ] � k] 	]]� k] k� � �]) œ]
� ` �] a+˝] ˙]]+ � k] �]` ˛]`D W �] k]˙]�] k�
� �]) œ] � ` ˝]`�] � o]^ä]� œ] ˛]™E �]]) /�]� œ]
� k] “/ 	 o]�]] �]+™ ˛]]E ˙ n]
 k] - t]]�] œ] � œ] ˛ k]D

USBS � ]+ � o]
 k] +]˛] � ] �]]ı] n+D -^˝]y
�]RU k&� œ]D USBU �  g]�]]�]` � k]ı a"-]˙ œ]" k�
� a]˝]]^
]� rR[[ +]˛] � o]
]]Ds /ì]]�]` ı]]# � œ]
^�]�]] n+E r4� +]˛] � o]
]] )]�˝]]Ds -^˝]y
�]RU k&� œ]D � ]] r�]]�] œ]Ds

/
]`^�]4 ^�]˘]�]` - n]) �]`˘]�]]�]` � o]^ä]�] œ]
k� � a]� ]�]� k] 1 ı])` � o]^ä]� œ] � �] ˙]]+ � œ]

�]�]]�]` ]�]` ˛]™D
X �] k]˙]�] k� � �]) œ]�]]�]` /�]])˝] � ]

˙] k] ^+

]] �]]+)` - t]]�] � ` ˝])( ˛]]E
0
] k� ı]]
] ı]˝˛]) � ` 4� &`�]]) ˛]`D �]+
&`�]]) /�]])˝] k� g&
] k) ^+

 k] k� 
]]�]� k]
˛]`D /
] &`�]]) � ` � o]�]] “/ V[ +]˛]
˛]`E Y ��] œ]^� /�]])˝] � ] ˙] k] ^+

]]
�]]+)` - t]]�] � ` ˝])( ˛]] �]+ ^
] “(
V[ +]˛] � o]�]] ˛]]E ˙]�]^� ı]^�]¾]O
˛]]�]
� ` ˝])( �]]�]] ^+

]] R[[ +]˛] � o]�]]
˛]]D Z �] k]˙]�] k� � �]) œ]�]]�]` /�]])˝]
� ] Ü]� k]�] ı g])�] � ` ˝])( ˛]]E ˙] k] �]]+)`
- t]]�] 
 k] /�]])˝] � œ] -]� k] k� ^�]4 ˛]]D

R[ ı g])�] � ` ˝])( - t]]�] k� ı]˝˛])
� ` &`�]]) � ` ˘] n]å] “/ � œ]E 	 a]�]` ˙]]+ - n])
/�]])˝] k� ı]]
] �]` �] k]˙]�] k� � �] k) ˛ k]D R

RR /�] k� 
]]�]� k] �]` � n]
]] +` 4� )]
˝]]
˛]] ˙ n]
 k] 0¢]) � œ] �] k]˙]�] k� � �]) œ] k�

]]�]� k] ˛]]D S /�] � �]) œ] � ` � o]�]] “/O˘] n]å] “/
0¢]) k� � �]) œ] ^˙]˝]�]` +` ˛]` - n]) � �]) œ]

 k] �]]+) ˙]]� k] � ] )]
˝]] �]` � n]
]] +`
˛]] ˙ n]
]] 0¢]) � ` /�]])˝] � œ] ˛]]D 0�]� ]
ı g])] % t]˘]] 0¢]) k� � �]) œ] ˙ n]
]] ˛]]D
0�] k� Ü]� k]�] RS 0�] �] k]˙]�] k� � �]) œ]
k� Ü]� k]�] ˙ n]
 k] ˛ k] ˙] k] &^�]�] � ` ˝])(

˛ k]D )]
˝ k] � ` � a]Î -]˝] � œ] 4� Ü]� k]�] ˛]]
˙] k] ı g])�] � œ] ı]˝˛]) � ` &`�]]) k� ı]]
]
˛]]D �]+ Ü]� k]�] /�]])˝] k� o-&) ˙]]� k] k�
^�]4 ˛]]D T

RT ^( ) 0
] -]&�]` � k] � a]� k] �]˝]]�]]E
r	]]�]` ˙]]+ k� ı]]
] 0¢]) - n]) &^�]�]O
�]]� k] �] k]˙]�] k� � �] k)E U �] k]˙]�] k� ı]^�]¾]
� �] k) Ÿ+D � k] � �] k) 0�] �]]˙]� œ] k� ^�]4
Ÿ+ ˙] k] �]+ k]�]] k� ı]]
] -]� ) 0
]� ` 
 k]�]]

� )˝ k] Ÿ+D � k] /�] � �]) œ] � œ] 0
] � œ]" � `
˘]`ä œ] 	]]˝ k] Ÿ+ ˙] k] �] a+˝] ı]^�]¾] n+D V �]+

-ˇ�]y UR
R ] k+ URBRXE RY

S ] k+ U[BRW

�������������������

-ˇ�]y US
T ] k+ U[BS

U ] k+ USBRT

V ] k+ URBRSE RV

W ] k+ URBR[

X ] k+ USBR[E RR

�������������������

g&�])] � q]�]y
R ] k+ URBRS

] k+ USBR

S ] k+ USBU

T ] k+ USBZ

U ] k+ USBR

V � n]�] WBRUE RW
� n]�] XBRE W
� n]�] R[BRSE RT
� n]�] SUBYE Z
^�] RYBR[
] k+ U[BUW



�] k+˙] k	 �] USBRUQUTBX RUXS
˙]]+ ı]^�]¾] n+ /
]^�]4 � k] /�+™ � �]) œ] � œ]
-�]]˙] k� ˘]æ]� k]E ı]]ı]O�]^�] - n]) & k]�]O
�]^�] k� ^�]4 -—ı]˝] � ` ]�]` ˘]`ä œ] )	]˝ k]
Ÿ+ ˙] k] �] a+˝] ı]^�]¾] Ÿ+D R RU ˙]�] �]`

�]]˙]� œ] � k] ı]^�]¾] ˙]]+ 
 k] �]]+)` - t]]�]
� œ] ˙]]�]] + k]E ˝] k] 0� œ+ ı]+� k] -ı]�]` �]+
ı] k]�]]� �]&�]�]` + k]]` ^˙]
 k] ı]+�]� ) � k]
ı]^�]¾] ˙]]+ � œ] 
 k]�]] � )˝ k] Ÿ+D S � k] -ı]�]`
�]+ ı] k]�]]� �]&� k] �] n]) �]]+)` - t]]�] � œ]
�]+™ ˙]] 
]� ˝ k] ��] œ]^� �]+ ı]^�]¾] ı] k]�]]�
n+D ˙]�] �]` �]]˙]� 0�] ˙]]+ œ] � œ] ˙]]˝ k] Ÿ+

˙]+ t] -]�] �] k]] œ] � k] -]� k] � ` /˙]]ä]˝] n+E
˝] k] 0� œ+ -ı]�]` ı]^�]¾] ı] k]�]]� �]&�]� )
g&
] k) � ı] kå ı]+�]� k] ˘]]^+4Ds
RV ˙]�] 0
]� k] � o]^&) k� o-&) � ]

^+

]]� - n]) 0
] k� -]
]Oı]]
] � ] 
]�]O
a� ! �]]ı] ^�]�]]E ˝] k] �]+ � a]� k] �]]+)`

- t]]�] k� ı g])�] k� &)�]]ä k] 
 k] �]]+) � k]
]�]]D T - n]) 0
]� k] �]+ ı g])` ˙]]+ �]]ı]`D

RW 0
]� k] �]]ı]O!å � 
 k] ı g])�] � ]
^+

]] �]]ı]]D ı g])�] � œ] 4� � k]� k] 
 k] g&
] k)
� k]� k] ˝]� � ` � o]�]] “/ V[[ !å ˛]`D

RX 0
]� k] �]]ı]O!å 
 k] 0¢]) � ] ^+

]]
�]]ı]] - n]) 0
]� ` � o]�]] “/ V[[ !å ˛]`D

RY 0
]� k] �]]ı]O!å 
 k] &^�]�] � ]
^+

]] �]]ı]] - n]) 0
]� ` � o]�]] “/ V[[
!å ˛]`D

RZ 0
]� k] �]]ı]O!å 
 k] ı]_�˘]�] � ]
^+

]] �]]ı]] - n]) 0
]� ` � o]�]] “/ V[[
!å ˛]`D

S[ 0
]� k] ˘]]) œ] ^+

 k] �]]ı k]D 0
] k�
˘]]) œ] ˝])( 4� &`�]]) ˛]` U ^˙]
]� `
� o]�]] “/O˘] n]å] “/ V[[ !å ˛]`D V �]+ &`�]])
ı]^�]¾] ˙]]+ � k] 0
] ˙]]+ 
 k] -�]]
� )� k] k� ^�]4 ˛]` ˙] k] -]�] /
˝ k]�]]�] k�
^�]4 ˛]`D W

USBRV �	]]yE r o-&) � ] �]�]�]Ds USBRW
�-^˝]y �]RU k&� œ]D

UT /
] k� �]]& �]+ � a]� k] ı g])�] k� &)O
�]]ä k] ı]) � k] ]�]]D R S �]+ t] � Ÿ]� k]

/
])]4�] k� ı])� k]��]) � ` �]^+�]] k&	]`
˙] k] ı g])�] 
 k] -] )+` ˛]`D S ı])� k]��])
� ` -]�]]ä] �]&` � ` ˝ k]ä] ˇ]])] � ` ]åO
]å]+" ˙ n]
]` ˛]` T - n]) ˇ])˝]` 0
]� `
�]^+�]] 
 k] ) n]�]�] + k] ]�]`D U T � Ÿ]� k] �]+ t]
˙] k] k&	]] �]+ 0
] &� “]�] ˙ n]
]] ˛]] ˙] k] � Ÿ]� k]
0
] �]�˝] k&	]] ˛]] ˙]�] � Ÿ]� �]+) � ] �]]�]
� )� k] -]�]] ˛]]D � Ÿ]� k] �]+ t] ˙] k] k&	]] �]+
^�]�] a� �] � n]
]] +` ˛]] ˙] k] � Ÿ]� k] � �]]) �]&`
k� ı]]
] k&	]] ˛]]D V - n]) � Ÿ] � at]+ k� �]�]

ä]�]`�] ı]) ^]) ı]å]D
U ^( ) �]+ k]�]] � ` �]^+�]] ı g])�] k�

&)�]]ä k] 
 k] � o]^&) � � œ] -]�]`D W V ^( )
4� �]_�˝]� � k] � a]� k] 0# ]�]] - n]) �]+
� a]� k] �]`˝])` - t]]�] � œ] � k] ]�]`D �]+ t] � Ÿ]� k]
k&	]] ^� ı g])] � o]^&) �]+ k]�]] � ` �]^+�]]


 k] �]) ]�]] n+D X W ^( ) � Ÿ]� k] � o]^&)
� œ] 
 k] ^� 
]` � ` -]�]]ä] 
 a]�]` ˙] k] � a]�]
 k]
�]]˝] � ) )+] ˛]] - n]) �]+ -]&�]` � k] k)
ı]]
] -]� ) 	]å] + k] ]�]]D Y X ı])O
� k]��]) � k] � a]�]
 k] � +]E

r o/
]]�] k� � k] k"E �]+` � k])` )]˙]]À` � `
˙]]+ n+ Z - n]) �]+` � k] k) ı] t]�] )	]� k] � `
˙]]+ n+D R[ �]+ t] � Ÿ] /
])]4^�]�] œ] k� �]`˘]

]&] ˝]� ^�]�]]
] � tÎ ]]D RR /
] k� �]]&
^( ) � �]` �] ˝] k] /
])]4�] � ] �])]�]]
�] +` 0
] k� )]˙]] � k] k) 
]]˛] ^�]��]]
]O
�]]˝] � ) k� � � k] k) ı]^�]¾] �]]�] � ] -ı]O
�]]�] � œ) k]D RS ˙]�] 0�] k� )]˙]] �])
˙]] t4 k] ˝] k] � k] 0�]� ` �]]�] œ] 
 k] �]` � k] k)
ı]^�]¾] �]]�] � ] -ı]�]]�] �]+™ � œ) k]D

UTBT � ]] 	]]]&E r�]+Ds UTBU �	]]yE
r�]�]�]Ds UTBV � ]+ t] /�˝ k]�]]�] a+4 /ì]]�]`
	]
& � ] �]˝]�]
] ı]^�]¾] 	]_�˝] ]] � k] “/ ��]� “]O
g&˝] + k] �]� ˝]] n+D UTBX � ]] r)]˙]]

� k]	]]- œ] ˙ n]�]` 
]&˘]�]�]` � ) k� Ds

-ˇ�]y US
R � n]�] SBT

^�] RYBZ
�] k+ RTBV

S ^�]� “] SYBU[
^�]� “] SZBYE Z
� n]�] YBRT
] k+ UUBRZ

T ] k+ U[BW

U ] k+ U[BV

V ] k+ UVBRE S

W � n]�] R[BR[
] k+ UUBST
S a� ) WBRX

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y UT
R ] k+ U[BW

] k+ USBRV
] k+ UUBR

S ] k+ ZBT
] k+ RRBST

T ] k+ RBSU
 g]+ RSBSYE SZ

U ]	] WBT
] k+ R[BU

V ] k+ RBTE U
] k+ TBST

W ] k+ R[BRZ
] k+ UUBRE S

X ^�]� “] U[BTU
R)] YBR[
] k+ UUBU

Y ] k+ U[BT

Z ]	] WBR
^]� “] TBRX
] k+ RBSW

R[ R/˝] SYBS

RR ^�]� “] SZBUV
�]˙] WYBRW
�]˙] RTSBRU
] k]4 TBRX

RS ] k+ TZBX
˙]� RTBS



RUXT �] k+˙] k	 �] UTBYOSR
Y 0�+ œ]� k] � k] k) � o]^&) � ` &+�]`ä] 
 k] 
]"]O
� ) -ı]�]` &+�]`ä] �]�]]�]` - n]) � k] k)
� o]^&) k� 	 o]� k] k� ı]]
] -ı]�]] 	 o]�]] �]]]
^&�]]E ^˙]
]
 k] 0�] k� - n]) � k] k) �]`˘] ^
] “(
4� &`�]]) � ` -]å )+ ]�]`D R /
] ˝])+
0�+ œ]� k] ^�]�] n]� k] � ]�] � ) k� � k] k) ı]^�]¾] �]]�]
� ] -ı]�]]�] ^� �]]D /
]^�]4 � Ÿ]� k] © k]ˇ] � œ]
-]� ) 0�]� ] �]]�] � ) ^&�]]D S Z -�]
� k] � k] k) 
]]˛] - n]) ^�]��]]
]�]]˝] �] � œ) �
- n]) -ı]� k] )]˙]]- œ] � ` �]]� œ] � a]�]
 k] g&)
� ) œ&D ˝]�] � Ÿ] 0�] k� �]`˘] 
]&] k� ^�]4
^�]�]]
] � tÎ ]]D T

R[ o/
]]�] k� � k] k"E /
])]4�] k� �])]� k]
� k] � o]^&) k� �]] k) � œ] ��] n])] k& U ˝]]^� � k]
-ı]� k]  a]�]]+ œ] ı]) �]˜�]&] �]+
 g]
] � œ) V

- n]) � o]^&) k� �]� g]� k] ı]) ] n]) � œ)D�
RR -]) � k] -ı]� k] 
]�]` � ]�] œ] ı]) �]˜�]&]
�]+
 g]
] � )˝ k] Ÿ+ ˝] k] ˝ g] 0� œ+ � o]^&) k�
�]� g]� k]E 0
]� ` �]�]]�]"E 0
] k� Ü]� k]�] - n])
^�]� �]� k] k� )]
˝] œ] k� �]] k) � œ] 
]�]�]]�]]D W

0� œ+ � o]^&) � ] ı g])] �]� g]�]] ^&	]]�]] - n])
0
]� ` ^�]^ˇ]�] t] - n]) ^�]�]�] �]˝]]�]]D ˝ g]
� k] 
]])` �]]˝ œ] 0�] k� k&	]˝ k] ^�]	]�]] ˝]]^�
� k] � o]^&) � ] ı g])] �]� g]�]] ] n]) 
 k] k&	 œ] - n])
0
]� ` ^�]^ˇ]�] œ] � ] ı]]�]�] � œ)D X

RS � o]^&) � ] �]+` ^�]�]�] n+B ı]+]å k�
1 ı]) � ] 
]])] /�]]� ] �] a+˝] ı]^�]¾] n+D Y

k&	]I � o]^&) � ] ^�]�]�] �]+` n+D
RT � k]&` � ` �]]ı] +]˛] k� ^+
]]�] 
 k]

�]+ n+B Z /
]� ] -]ˇ]]) 4� +]˛] t1 ˘]]
- n]) 4� +]˛] ˘] n]å] n+D L+) +]˛] k� �]]ı]
� œ] ˘]]) o- a]�] ˙] k]å] ]�]] ˛]]DM� -]ˇ]])
k� ˘]]) œ] ˝])( 4� ^� �]])] n+ ˙] k] 4�

UTBZ � ]] r� k] � k]	]]- œ] ˙ n]�]` 
]&˘]�]�]`
� )�]] 
 o]& � œ)Ds UTBR[ �	]]yE r� ] �]� g]�]]
�]]ı œ]Ds UTBRT � ]+ � o]
 k] +]˛] � ] �]]ı] n+D
-^˝]y �]RU k&� œ]D

^�]¢]]� t1 ˘]] n+D �]+ � k]&` � ] -]ˇ]])
n+D RU ( � “] ı]) �]� k] -]ˇ]]) k� 1 ı])O

�]]� k] ! k] k" � ]]) � ` t1 ˘]] “/ & k] +]˛]
- n]) ˘] n]å] “/ 4� +]˛] n+D /
] ! k] k" � ]])
ı]) �]� k] �] kå � ]]) � ` t1 ˘]] “/ ˘]]) +]˛]
- n]) ˘] n]å] “/ 4� +]˛] n+D RV � k]&` k�
-_�]O ao� $ � ` t1 ˘]] “/ ˘]]) +]˛] n+D /
]
-_�]O ao� $ k� ˘]]) œ] � k]�] œ] ı]) ˘]])

]™] 1 ı]) � ` ˝])( ^�]� � k] a+4 Ÿ+D R

RW -_�]O ao� $ ˘] n]� k]) n+E RS +]˛] � o]�]]E
RS +]˛] ˘] n]å]D S RX �] kå � ]]) � `
� o]�]] “/O˘] n]å] “/ ˘] n]&+O˘] n]&+ +]˛] n+ - n])
0
] k� ˘]]) œ] ˝])( �]�]] ^� �]])] -]ˇ]]
+]˛] n+D � k]&` � ] -]ˇ]]) ˘]]) œ] ˝])( 
 k]
4� +]˛] ^�]� �]] n+D

� k]&` � ` 
]`^æ�] t] ı g])�] � ` ˝])( Ÿ+Ds
RY /
] k� �]]& 0
]� k] � a]�]
 k] � +]E

r o/
]]�] k� � k] k"E 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E F˙]�] � k]&` �]�]]�]`
˙]]4]` ˝] k] /�] ^�] �&�] œ] � ] ı]]�]�] ^� �]]
˙]]4 ˝]]^� ı g])` + k]�]O�]^�]�] t] ˘]æ]�]` ˙]] t4
- n]) 0�]� ] 	 g]�] � k]&` ı]) ^!å� ]
˙]]4DG T

RZ 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F˝ a]�] � ao]$ � œ] 
 k] 4� � n]�] � k]�]]
- n]) 
]]& k]� k� � o]�] k� � k]�]` �]]˙]� œ]
� k] k&�]] U ˙] k] � k] k) ı]]
] -]� ) � k])`

 k]�]] � )˝ k] Ÿ+D � k] 0
] � n]�] � ` ı]]ı]O�]^�]
˘]æ] t4 k]D V S[ ˝ a]�] 0
]� ] ˛] k]å] 	 g]�]
� k]� ) � k]&` k� ˘]]) œ] 
]™] œ] ı])E �] kå � ]])
k� ˘]]) œ] � k]�] œ] ı]) - n]) ˘]]) œ] ˝])( k�

^� �]] k) ı]) �]]]�]] ˝]]^� � k]&` 
 k] ı]]ı] g&)
� ) k� 0
 k] � a]Ã ^� �]] ˙]]4 - n]) 0
] k�
^�]4 Ü]]�]_�˘]˝] ^� �]] ˙]]4D W SR ^( )
˝ a]�] ı]]ı]O�]^�] � ] � n]�] ı]^�]¾]O
˛]]�] k�
�]]+)E � o]^&) � ` ˝]�] ˙]]+ ı]) � k]

UTBRT �� )`
] SSy S � œ]y�]`y LYyXV o/˘]MD
-^˝]y �]RU k&� œ]D

-ˇ�]y UT
R ] k+ YBT

S &]�] ZBRS

T ] k+ TXBST
] k+ TXBSW
S a� ) WBRW

U ] k+ U[BU

V ] k+ RWBWT

W ] k+ UUBV

X ] k+ RRBRZE S[
] k+ TWBSX

Y �]˙] ZTBV
] k+ U[BS
] k+ USBS[

Z ^�]� “] SXBR
S/˝] UBR

�������������������

g&�])] � q]�]y
R ^�]� “] SXBS

Ü]� ZBRT

S ^�]� “] TYBR
S/˝] UBR

T ^�]� “] U[BSZ
� n]�] RBV
� n]�] YBRYOSR
] k+ UVBRZ

U ] k+ U[BUW
] k+ UUBRV
] k+ UYBRR

V ^�]� “] SZBR[
� n]�] YBRU

W ^�]� “] SZBTWE
TX
� n]�] YBRV
/ì] ZBST



�] k+˙] k	 �] UTBSSQUUBY RUXU
˙]]�]] ˝]]^� 0
 k] ˙]�]]�]] ˙]] 
] k� D R

SS -]� k] ^&�] ˝ a]�] ı]]ı]O�]^�] k� ^�]4
4� k4
]] �]� )] -—ı]˝] � )�]] ^˙]
]� œ]
� k] “/ & k]�] �] + k]D � k] /
] ˙]]�]�]) � ` �]`
�]^�] ˘]æ]� ) � k]&` 
 k] ı]]ı] g&) � œ) k] - n])
0
 k] � a]Ã � œ) k]E # `� ˙ n]
 k] � k] � n]�] � ` �]^�]
˘]æ]� ) 0
]
 k] ı]]ı] g&) � )˝ k] - n]) � a]Ã
� )˝ k] Ÿ+DG

ST F˙]�] ˝ a]�] � k]&` 
 k] ı]]ı] g&) � ) k�
0
 k] � a]Ã � ) ˘ a] k� + k] k]E ˝] k] ˝ a]�] � ao]$ � œ] 
 k]
4� k4
 k] � n]�] - n]) � k] kæ � ` �]^�] ˘]æ]- k]O
 k] ^˙]�]� œ] � k] “/ & k]�] �] + k]D SU ˝ a]�] 0� œ+
�]+ k]�]] k� ^�]4 -—ı]˝] � )�]]D �]]˙]�
0�] ˙]]�]�]) œ] k� ] k]�˝] ı]) �]�]� ^!åO
œ�  k] S - n]) 0�]� ` + k]�]O�]^�] � ] ı g])]

˘]æ]�]] �]+ k]�]] k� ^�]4 -—ı]˝] � œ) k]D
SV ˝ a]�] 
]]˝] ^&�] ˝]� +) ) k]ä] ı]]ı]O
�]^�] k� ^�]4 4� �]� )]E 4� � n]�] - n])
4� � k]æ] -—ı]˝] � ) k] k]D T � k] k4
 k] ˙]]�]O
�]) + k]� k] ˘]]^+4 ^˙]�]� œ] � k] “/ & k]�] �]
+ k]D� SW 0� œ+ 
]]˝] ^&�] ˝]� � k]&` k�
^�]4 Ü]]�]_�˘]˝] � )�]] + k]]] - n]) � k]&`
� k] � a]Ã � ) k� 0
]� ] 0 \&�]]"�] � )�]]
+ k]]]D SX ˙]�] � k]&` � k] � a]Ã � )� k] k�

]]˝] ^&�] ı g] k) + k] ˙]] t4 ˝] k] -]# � œ] ^&�] U

- n]) 0
] k� �]]& �]]˙]� ˝ a]�+])`� ı g])`
+ k]�]O�]^�]�] t] - n]) �] o]^˝]O�]^�]�] t] � k]&` ı])
-—ı]˝] ^� �]] � œ) k] - n]) � Ÿ] ˝ a]�]
 k] 	 a]�]
+ k] t1 ]]DG V 
]] k) ˙]+]�] k� �]]^�]� �]+ k]�]]
� ] �]+ k4�]]�] n+Ds

UU �]+ � a]� k] �]]ı]
] ı]^�]¾]O
˛]]�] k�
0
] �]]+)` &)�]]ä k] k� ı]]
] � k]

-]�]] ˙] k] ı g])�] � œ] ˛]]D W �]+ &)�]]ä]] � o]&
˛]]D X S ^( ) �]+ k]�]] � k] � a]� k] �]˝]]�]]E
r�]+ &)�]]ä]] � o]& +` ) k+]]D /
 k] 	] k]�]]

UTBSV � ]] r˙] k] ı]^)ı g]� “] + œ]Ds UTBSX
� ]]�]` �] k]�] œ] � `D

�]+™ ˙]]4]] - n]) � k] “/ �]` o/
]]�] /
]� œ] 
 k]
�]+™ ˙]] ı]]4]]D /
])]4�] k� ı])� k]��])
�]+ k]�]] � k] /
] &)�]]ä k] 
 k] Ü]� k]�] ^� �]] n+E R

/
]^�]4 /
 k] � o]& )	]] ˙]]4D T � k]^� �]
Ü]ˇ]]�] /
] &)�]]ä k] k� o-&) � n] k# ]]
˝]]^� �]+ k]�]] k� 
]]�]� k] ) k]"` 	]]4 S

��] œ]^� �]+ 4� Ü]ˇ]]�] n+D �]+ &)�]]ä k]
k� �])]�] k& 
 k] + k]� ) o-&) -]�]] � k)]]

- n]) 0
] �])]�] k& 
 k] + k]� ) �]]+) ˙]]�]]
� k)]]Ds T

U /
] k� �]]& �]+ � a]� k] 0¢])` &)O
�]]ä k] 
 k] � o]^&) k� 
]]�]� k] � k] -]�]]D �]+ t]
� Ÿ]� k] k&	]] ^� �]+ k]�]] � ] � o]^&) �]+ k]�]]
� ` �]^+�]] 
 k] �])] a+-] n+ U - n]) � Ÿ] � at]+
k� �]�] ä]�]`�] ı]) ^]) ı]å]D V V ^( )

�]+ k]�]] � k] � a]�]
 k] � +]E r o/
]]�] k� � k] k"E
� Ÿ] ˝ a]� k] �]+ k]�]] k� � o]^&) � ` ^�]^ˇ]�] œ] - n])
0
] k� ^�]�]�] œ] k� �]] k) � œ] ˙] k] a� ! �]˝]] t1 ]]
0
] ı]) ˇ�]]�] k&�]]E � Ÿ] ˝ a]� k] ˙] k] a� !
^&	]] t1 ]] 0
 k] ] n]) 
 k] k&	]�]] - n]) � k])`
+) �]]˝] � ]�] �]]]� ) 
 a]�]�]]D ı]^�]¾]O

˛]]�] k� Ü]� k]�] - n]) �]]+) ^�]� �]� k] k�

]�]` )]
˝] œ] � k] ˝ g] ˇ�]]�] 
 k] k&	]�]]D W

W ˝ g] /
])]4�] k� �]]]�]˝]` �])]� k] 
 k]
� +�]]E F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E r/
])]4�] k� �])]� k] k� �] k]] k]E
�] a+˝] + k] ˘ a]� ]I ˝ a]�]� k] ^�]�] n]� k] � ]�] � )� k] � œ]
+& � ) &` n+D X ˝ a]�] � k] k) ı]^�]¾]O
˛]]�]
k� o-&) 0�] ı]) k&^
]�] œ] � k] � k] -]˝ k] + k]

˙] k] ˝]�] - n]) �]�] 
 k] 	]˝]�]])^+˝] Ÿ+ - n])
� k] � k] k) � o]^&) � k] g&^�]˝] � ) k&˝ k] Ÿ+D
4� ˝])( ˝] k] ˝ a]�] � a]� k] ) k]"`E ˘])�]` - n])
	 g]�] -—ı]˝] � )˝ k] + k]E �]+™ g&
])` ˝])(
^�]�] n]� k] � ]�] � ) k� � k])] � )]) ˝] k]å˝ k] + k]D
Y ˝ a]�]� k] � k])` ı]^�]¾] ˘]`ä] œ] � ` k&	]�]]�]
�]+™ � `D X /
] k� �]˙]]�]E ˝ a]�] � k] k) ı]^�]¾]O

˛]]�] 
 k] ˙ a]å` ^ä]�� k]&]^)�] t] g&
]) œ] � k] 
] Ÿ]ı]
k&˝ k] + k]DsG

-ˇ�]y UT
R ^�]� “] SZBRU

� n]�] YBRX
/ì] RTBRR

S � n]�] SBRT

T ^�]� “] SZBTV

U � n]�] ZBR

V ] k+ S[BU[

�������������������

-ˇ�]y UU
W ] k+ UTBR

X ] k+ UWBR

�������������������

g&�])] � q]�]y
R ] k+ UTBS

S �] RSBVE X

T ] k+ UWBS

U ]	] WBROT
] k+ R[BU

V ] k+ RBSXE SY
] k+ TBST

W ] k+ U[BU

X � n]�] SSBS
^�] RYBSE T



RUXV �] k+˙] k	 �] UUBZOSS
Z F
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]

� +˝]] n+E r/
])]4�] � œ] )+� k]�]]� k] k4
 k]
^� 
]` �]` ı]) k&
]` � k] � k] k) ı]^�]¾]O
˛]]�] k�

o-&) � &�] )	]� k] � ` /˙]]ä]˝] �]+™ n+ ˙] k]
˝]�] - n]) �]�] 
 k] 	]˝]�]])^+˝] n+DsG

R[ F˙]�] /
])]4�] � k])` )]+ 
 k] ^( )O
� ) g&) ˘]�]] ]�]] - n]) -ı]�]` ^�]�] n]�]`
� g])˝] œ]� k� ı]` k! ˘]�]� k] �]]]E ˝]�] ˙] k] � k]�]`
� a]�]
 k] g&) ˘]� k] ]4 ˛ k]E R 0� œ+ -ı]� k]  a]�]]+
� ] o-˙]]�] � a]]˝]�]] ı] kå]]D RR ^( ) � k]
� k] k) ı]^�]¾]O
˛]]�] � œ] 
 k]�]� �]�]� ) � o]^&)
k� &)�]]ä] œ] � ` ^�]])]�]` � œ) k] S - n])

� o]^&) � œ] 
 k]�]] � œ) k]D � k] �] k]] œ] � ` ı g])`
+ k]�]O�]^�] - n]) g&
] k) �]^�]&]�] œ] k� ˙]]�]O
�]) +�]]�] ^� �]] � œ) k] - n]) �] k]] œ] � `

 k]�]] � )� k] k� ^�]4 0�] k� 
]]�]� k] +]^ä])
) œ+ k]DG RS 
]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E F0�] � k]^�]�] œ] � k] �] k]] œ]
� ` 
 k]�]] 0�]� ` ^�]�] n]�]` � g])˝] œ] k� 
]]�]� k]
� ` - n]) k4
]] � ) k� � k] /
])]4�] k�
�])]� k] k� ^�]4 # k]� ) � ] ı]˝˛]) �]� k] ^˙]
]
�]˙]+ 
 k] 0
]� k] ı]]ı] ^� �]]D T /
]^�]4 � Ÿ]� k]
+]˛] 0# ]� ) �]ı]˛] 	]]�]` n+ ^� 0� œ+
-ı]� k]  a]�]]+ � ] o-˙]]�] � a]]˝]�]] ı] kå]]D
RT � k] � k] k) �]]˙]� œ] k� �]]˝ k] � k] k) ı]]
]
-]� ) 
 k]�]] �]+™ � œ) k] - n]) � k])` ^� 
]`
�]` ˘]`ä] k� ı]]
] �]+™ ˙]] t4 k] ˙] k] ı]^�]¾] �]]
�] a+˝] ı]^�]¾] n+D 0� œ+ -ı]� k] ^�]�] n]� k]
� ]�] œ] � ` �]˙]+ 
 k] �]˜�]&] + k]�]] ı] kå]]D
RU � k]^� �] � Ÿ] 0� œ+ � o]^&) � ` ^ä]�� k]&]^)�] t]

] Ÿ]ı gt]]] ˝]]^� � k] �]+ t] 
 k]�]] k� 
]�]` � ]�]
� ) 
] œ� DG U

RV 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]

UUBR[ �/�]� ] /ì]]�]` 	]
& 	]]]& r�]�]s
k� ^�]4 /�˝ k]�]]�] + k]� k]�]]� k] 	]
& � k] � o]
 o]ˇ]

)�]˝]] n+ - n]) ]+ 
]˝]]� k] k� ^�]4 /�˝ k]�]]�]
+ k]˝]] n+ ^� ^� �]` ˘]`ä] � k] ^� ˝]�]` ^�]�] � `
˙]] )+` n+D

� +˝]] n+E F� k]^� �] ˙]+ t] ˝]� 
]]& k]�
� o]�] k� � k]�]` �]]˙]� œ] � ` �]]˝] n+E R � k]
� k] k) ı]]
] -]� ) � k])` 
 k]�]] � œ) k] - n])
� k] k) 
]]�]� k] +]^ä]) + k]� ) � a]� k] ˘])�]` - n])
	 g]�] -—ı]˝] � œ) k] S ��] œ]^� ˙]�] /
])]4�]`
� k])` )]+ 
 k] ^( )� ) g&) ˘]� k] ]4 ˛ k]E
˝]�] �]` � k] � k]�]` � k] k) ı]^�]¾]O
˛]]�] � œ] -ı]�]`
^ä]�� k]&]^)�] t] ^�]�]]˝ k] ) k+D T RW � k] �] k]]
+` � k] k) ı]^�]¾]O
˛]]�] � œ] � &�] )	 œ] k] - n])
� k])` � k]ä] k� ı]]
] -]� ) � k])` 
 k]�]] ^� �]]
� œ) k] U - n]) � k])` ˝])( 0�]� ` ˙] k] ^ä]�� k]O
&])` �]�]˝]` n+ 0
 k] ı g])] � œ) k]D V

RX ˙]�] � k] �]`˝])` - t]]�] k� &)�]]ä] œ]
k� o-&) ˙]] t4 k] ˝] k] 0� œ+ �]�]�]�] k� � ı] kå

ı]+�]� k] ˘]]^+4D W ˙]�] � k] �]`˝])` - t]]�]
k� &)�]]ä] œ] � œ] �]] o-&) 
 k]�]] � )˝ k] Ÿ+

˝] k] 0�] k� �])`) ı]) � k] “/ �]` 1 �]` � ı]å]
�]+™ + k]�]] ˘]]^+4D RY 0� œ+ �]�]�]�] � `
ı]]å` - n]) �]�]�]�] k� � o]� k] ˙] t]^�]� k]
ı]+�]� k] ˘]]^+4D X 0� œ+ k4
]] � k] “/ �]`
� ı]å] �]+™ ı]+�]�]] ˘]]^+4 ^˙]
]
 k] ı]
]`�]]
g!"˝]] n+D RZ ˙]�] �]` 0� œ+ �]]+)`

- t]]�] � œ] ˙]]�]] + k] ˙]+ t] -]�] �] k]]
+ k]˝ k] Ÿ+E ˝] k] 0� œ+ ı]+� k] -ı]�]` �]+
ı] k]�]]� �]&�]�]` ˘]]^+4 ^˙]
 k] ı]+�]� )
� k] � o]^&) � œ] 
 k]�]] � )˝ k] Ÿ+D Y 0� œ+ -ı]�]`
ı] k]�]]� �] k]˙]�] k� ı]^�]¾] � �]) œ]� � œ] )	]
k&�]` ˘]]^+4D Z 0� œ+ g&
] k) � ı] kå ı]+�]� )

�]]+)` - t]]�] � œ] ˙]]�]] ˘]]^+4 ˝]]^� � k]
-ı]�]` ı]^�]¾] ı] k]�]]� 
 k] -]�] �] k]] œ] � k]
ı]^�]¾] �] � œ)D S[ 0� œ+ -ı]�]] ^
])
�]+™ � at]å]�]] ˘]]^+4 R[ - n]) �] +` -ı]� k]
�]]�] ä�]]&] �]æ]� k] ˘]]^+4D 0� œ+ �]]�]
� "�]]˝ k] )+�]] ˘]]^+4D SR �]]˙]� œ] � k]
�]`˝])` - t]]�] � œ] ˙]]� k] 
 k] ı]+� k] &]	]O
�]^&)] �]+™ ı]`�]` ˘]]^+4D RR SS 0� œ+
4� ^�]ˇ]�]] �]] ˝]�]]� � a]&] - n])˝] � k]

UUBRZ � ]] r�]]�] œ]Ds

-ˇ�]y UU
R S)] STBYE Z

S/˝] SZBRE V
�] k+ ZBTU
^]� “] STBRR
] k+ YBV

S R/˝] SWBR

T ]	] ZBRW
�]�]] SBY

U ^�] RYBSE U

�������������������

g&�])] � q]�]y
R R)] SBTV

] k+ U[BUW

S � n]�] TBRUORW
� n]�] RXBW

T ] k+ UYBZE RR

U ] k+ URBSRE SS

V ^�] RYBX

W ^�]� “] SYBTZE
US
^�]� “] TZBSXE
SY
� n]�] RWBU

X ^�]� “] SYBU[E
US

Y � n]�] WBR[
] k+ USBRU

Z ] k+ USBRT

R[ � n]�] SRBRE V
�] RUBR

RR � n]�] R[BZ



�] k+˙] k	 �] UUBSTQUVBV RUXW
-ı]�]` ı]˝�]` �]+™ �]�]]�]] ˘]]^+4D R �]])
� k] /
])]4^�]�] œ] � œ] 
 k] ^� 
]` at� �]])` �]å� `

 k] �]] �]]˙]� � ` ^�]ˇ]�]] 
 k] �]]&` � )

]� ˝ k] Ÿ+DG S

ST F�]]˙]� œ] � k] ˘]]^+4 ^� � k] � k] k)
�] k]] œ] � k] ı]^�]¾] - n]) -]�] �]]˝] œ] k� �]`˘]
- n]) � a]Ã - n]) -� a]Ã �]]˝] œ] k� �]`˘] ( “�
� )�]] ^
]	]] t4D T SU 0� œ+ ��]]�]` �]�]O
� ) � a]� &�] œ] � ` 
 a]�]�]] “/ � )�]` ˘]]^+4 U

- n]) � k] k) ��]]�]O^
]Ã o]˝] œ] k� � a]˝]]^�]�
n( 
]�]] � )�]] ˘]]^+4D V 0� œ+ � k] k) 
]�]`

˝�] k]+]) œ] k� ^�]�]�] œ] - n]) ^�]^ˇ]�] œ] � ]
ı]]�]�] � )�]] ˘]]^+4 W - n]) � k] k) 
]�˝] œ] � k]
ı]^�]¾] �]]�]�]] ˘]]^+4D SV 0� œ+ ^� 
]`
o/
]]�] � ` �]]�] k� ı]]
] �]+™ ˙]]�]] ˘]]^+4

�])�]] � k] -� a]Ã + k] ˙]] t4 k]D � k]^� �]
-]) 4� �]]˙]� k� ^ı]˝]]E 0
]� ` �] t]E
� k] k"E � k]"`E �]] “/ �]] -^�]�]]^+˝] �]+�] � `
�] n]˝] + k] ˙]]˝]` n+ ˝] k] �]+ 0
]� ` �]]�] k�
ı]]
] ˙]] 
]� ˝]] n+ - n]) -� a]Ã + k] 
]� ˝]]
n+D X SW ^( ) 0
] �]]˙]� � k] � a]Ã + k]� k]
k� �]]& 
]]˝] ^&�] o/˝]ä]]) � )�]] ˘]]^+4D

SX /
] k� �]]& �]+ ^˙]
] ^&�] �]`˝])`
- t]]�] � œ] �]]�]` ı]^�]¾] ˙]]+ � œ] 
 k]�]] � )� k]
˙]]4]] 0
] ^&�] 0
 k] -ı]� k] ^�]4 4�
ı]]ı]O�]^�] ˘]æ]�]` + k]]`DG Y 
]] k) ˙]+]�] k�
�]]^�]� �]+ k]�]] � ] �]+ k4�]]�] n+D

SY F0�]� ` ^�])]
]˝] �]+ + k]]`B � Ÿ] +`
0�]� ` ^�])]
]˝] gt+D Z /
])]4�] k&�] � œ] ˝ a]�]
0� œ+ � k] “/ ä]�]`�] �] k&�]] ��] œ]^� � Ÿ] 0�]� `
˙]]]`) gt+D SZ � k] +` � k] �] k]] Ÿ+ ^˙]� œ+
-�]]˙] k� ˘]æ]� k]E ı]]ı]O�]^�] - n]) & k]�]O
�]^�] � œ] 
 k] ^+

]] 	]]� k] � k] ^�]� k]]] R[ - n])
/
])]4�] � œ] 
]�]—ı]˝] � ` a+ “/ +) ˘]`ä]
0�]� ` + k]]`D RR T[ ˝ a]�+])` +) ˝])+
� ` ı]+�]` 0ı]˙] k� 
]�]
 k] �]^æ�]] ( �] œ] ı])
- n]) ˝ a]�+] k) +) ˝])+ k� &]�] ı]) �]]˙]� œ]
� ] +� + k]]]D RS 
]]˛] +`E ˝ a]�] ı]+� k] ( �]

� ] -�]]˙] &)&)] g� "� ) �]]˙]� œ] � k]
k&�]]D R /
]
 k] ˝ a]�+] k) �])]� k] ı]) -]�]`�]

�]�]` ) k+]`D S TR �]]˙]� œ] � k] ^� 
]`
k4
 k] ı]�]` �]] ˙]]�]�]) � ] ] k]�˝] �]+™ 	]]�]]

˘]]^+4E ˙] k] �])] a+-] �]] ( ]å] a+-] ı]]�]]
˙]]˝]] n+DG T

UV F˙]�] ˝ a]�] k&�] � ` ä]�]`�] ^�])]O

]˝] � œ] �] t]" k] k]E U ˝] k] 0
]� œ] 
 k]

4� �]]] �]+ k]�]] � k] � œ]" � )�]]D �]+
k&�] � ] ı]^�]¾] �]]] + k]]]D V /
]� `

� o]�]] “/ SVE[[[ +]˛]� - n]) ˘] n]å] “/
R[E[[[ +]˛] + k]�]` ˘]]^+4D W �]+
ı g])] �]]]� ı]^�]¾] + k]]]D S /
]` ä]�]`�]
� ] 4� ˘] n]� k]) ^+

]] ı]^�]¾] ˙]]+ k�
^�]4 + k]]]E ^˙]
]� ` � o]�]] “/ V[[ +]˛]
- n]) ˘] n]å] “/ V[[ +]˛] + k]]`D� X

ı]^�]¾] ˙]]+ k� ˘]]) œ] ˝])( ı]˘]]
]O
ı]˘]]
] +]˛] ˘] n]å] ˘])]]]+ + k]]]D Y

T ı]^�]¾] �]]] � œ] 
 k] SVE[[[ +]˛]
� o]�]` - n]) R[E[[[ +]˛] ˘] n]å` ä]�]`�]
-�]] � )�]]D 0
] ä]�]`�] � œ] ı]^�]¾]O

˛]]�] + k]]] ˙] k] �] a+˝] ı]^�]¾] + k]]]D
U ä]�]`�] � ] �]+ a"� å] �]]˙]� œ] � k] ^&�]]
]�]] ı]^�]¾] �]]] + k]]]E Z ˙] k] ı]^�]¾]O
˛]]�]
k� 
 k]�]� Ÿ+ - n]) �]+ k]�]] k� ı]]
] -]� )

0
]� ` 
 k]�]] � )˝ k] Ÿ+D R[ /
]` ^+

 k] � œ]
0�] k� �]) + œ] k] - n]) ı]^�]¾]O
˛]]�] k� ^�]4
ı]^�]¾] ˙]]+ �]` + k]]`D

V � o]^&) � œ] 
 k]�]] � )� k]�]]� k] � k]^�]�] œ]
k� ^�]4 ä]�]`�] � ] 4� a"� å] + k]]]E

^˙]
]� ` � o]�]] “/ SVE[[[ +]˛] - n])
˘] n]å] “/ R[E[[[ +]˛] + k]]`D RR - n])
�] k]˙]�] k� S[ � �] k) � RS 0�] k� ^+

 k] � œ]
+ œ] k]D

UVBR � ]+ � o]
 k] +]˛] � ] �]]ı] n+D -^˝]y
�]RU k&� œ]D � ]] r0�]� ` �]])` �])+& œ] k�

o-&) � ` ˙]�]+Ds UVBS �	]]yE rV[[ 
] k"
V[[ys UVBV � ]] r�]]� k]Ds

-ˇ�]y UU
R � n]�] SRBX

S � n]�] SRBR[E RU

T �]�]] SBX

U �] RXBZ

V R/˝] STBTE U
S/˝] RZBY

W � n]�] STBS

X � n]�] SRBROT

Y � n]�] UBT

Z ^�] RYBS[
�] RYBR
]+ RTBRU
] k+ UVBU

R[ � n]�] SBT
� n]�] WBRXE RY
� n]�] XBRE W
R a� ) ZBRT

RR � n]�] SXBSR
^�] RYBRU

RS ^�]� “] STBRZ
^�] RYBYE RS
^�] RYBSWE SX
�] RYBU

�������������������

g&�])] � q]�]y
R ^�] RVBS[

�] k+ R[BTVOTX

S �]`˝] TBZE R[
�]�]] TBR[

T ^�]� “] SSBTR
� n]�] SSBTE Y

�������������������

-ˇ�]y UV
U ]+ RUBRE S

] k+ UXBSRE SS

V ] k+ UYBS[

W ] k+ UYBYE Z

X ] k+ USBS[

Y ]+ SRBRE S

Z ] k+ UYBR[E RR

R[ ] k+ U[BUW

RR ] k+ UYBRT

RS ] k+ U[BRX



RUXX �] k+˙] k	 �] UVBWORZ
W ˝ a]�] �]+) k� ^�]4 SVE[[[ +]˛]

� o]�]` - n]) VE[[[ +]˛] ˘] n]å` ä]�]`�]
-�]] � )�]]D R L�]+ ä]�]`�] � œ]" ^� 4
]4 ı]^�]¾] �]]] k� �])]�]) � œ] + k]]`DM
�]+ ä]�]`�] /
])]4�] k� ı g] k) �])]� k] � `
+ k]]`D

X Ü]ˇ]]�] � ` ä]�]`�]E ı]^�]¾] � œ]" � `
ä]�]`�] - n]) �]+) k� ^�]4 -�]] � `
]�]` ä]�]`�] k� & k]�] œ] ˝])( + k]]`D 0
]� `
ä]�]`�]E ı]^�]¾] � œ]" � ` ä]�]`�] - n]) �]+)
� ` ä]�]`�] k� ı]]
] + k]]`D �]+ ı]_�˘]�]
- n]) ı g])�] � ` ˝])( + k]]`D /
]� `
� o]�]] “/ ı g])�] 
 k] ı]_�˘]�] � ` 
])+& ˝]�
�]]� ` ] k]¾] œ] � ` ä]�]`�] � ` � o]�]] “/ k� �])]O
�]) + k]]`D S Y /
])]4�] � œ] �]+ ä]�]`�]
Ü]ˇ]]�] � ` ˙]]]`) + k]]`D � k] k) #+)]4
Ü]ˇ]]�] ^( ) � �]` � k] k) �] k]] œ] k� 
]]˛] �]&O

]� g]� ` �]+™ � œ) k] T - n]) � k] /
])]4�] k�
�])]� k] k� ^�]4 ] k]¾] œ] k� ^+
]]�] 
 k] ä]�]`�]
� ] � t]"�]])] � œ) k]DG U

Z 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F/
])]4�] k� Ü]ˇ]]�] k]E �] a+˝] + k]
˘ a]� ]IG

F-�] �] k]] œ] � k] 
]˝]]�]] - n]) 0�] ı])
-˝�]]˘]]) � )�]] � o]& � ) k]D ��]]�] � ) k]D V

� k] k) �] k]] œ] � ` ˙]]�]&]& +åı]�]] � o]&
� ) k]DG W 
]] k) ˙]+]�] k� �]]^�]� �]+ k]�]]
� k] �]+ k4�]]�] ^� �]] n+D R[ F˝ a]� œ+
k4
]] ˝])]ä g]E 4ı]]� - n]) �]˝]� /
˝ k]�]]�]

� )�]] ˘]]^+4 ˙] k] 
]+` + k]D X RR ˝ a]�+] k)
4ı]] - n]) �]˝] ˝]�] �]]ı] k� + k]� k] ˘]]^+4D
�]˝] � œ] + k]� k]) � � ] &
]�] t] �]]] 
]�]]4 - n])
4ı]] � œ] �]` + k]� k]) � ] &
]�] t] �]]] 
]�]]4D
& k]�] œ] � ` �]]ı] + k]� k]) k� ^+
]]�] 
 k] + k]�]`
˘]]^+4D RS 4� � k] k� �]� Y S[  k])]�
� ] + k]�]] ˘]]^+4D - n]) S[ � k] k� �]E

UVBR[ORSE RU �-^˝]y �]RU k&� œ]D

SV � k] k� �] - n]) RV � k] k� �] � k] ^�]�]]� )
4� �]]� k]+ � + k]]]DG

RT F˝ a]� œ+ � œ]" � œ] �]+ 
]�] k&�]] ˘]]^+4B
+) + k]� k])  k] gt+ � œ] 
 k] 4ı]] � ] !# ] �]]]
- n]) +) + k]� k]) ˙] n] � œ] 
 k] 4ı]] � ] !# ]
�]]]D RU ˝ a]� œ+ ˝ k]�] � ] ˙] k] ˝]�] ^+

]]
k&�]] n+E �]+ �]˝] k� ^+
]]�] 
 k] �]]ı]� )

^&�]] ˙]]4D �]˝]E � k]) � � ] &
]�] t] �]]]
n+D �]˝]E + k]� k]) � ] �]` &
]�] t] �]]] n+

��] œ]^� &
] �]˝] 
 k] 4� + k]� k]) �]�]˝]] n+D
RV - n]) /
])]4�] k� ˙]]�]�]) œ] k� � ao]$ � œ]

 k] +) S[[ � k]å œ] � œ] 
 k] 4� � k]å k&�]]D � k]

]])` � œ]" -�]]˙] k� ˘]æ]� k]E R ı g])` + k]�]O
�]^�] S - n]) �] o]^˝]O�]^�]�] œ] T k� ^�]4 + k]]`
˝]]^� �] k]] œ] k� ^�]4 Ü]]�]_�˘]˝] ^� �]] ˙]]

] k� DG U 
]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � ]
�]+ k4�]]�] n+D

RW F k&�] k� 
]�]` �] k]] /
])]4�]
k� Ü]ˇ]]�] � k] �]+ � œ]" ^&�]] � œ) k]D V

RX � k]^� �] Ü]ˇ]]�] /
] �]]˝] k� ^�]4
^ä]�� k]&]) + k]]] ^� ˝�] k]+]) œ] - n]) �]4 ˘] t]&
k� �] n]� œ] ı])E 
]�˝] œ] W - n]) /
])]4�] k�

�])]� k] k� ^�]4 ˝]�] ^� 4 ]4 
]] k) ˝�] k]+]) œ]
k� & n])]�] ı g])` + k]�]O�]^�]�] t]E X -�]]˙] � ]

˘]æ]�]] Y - n]) -� “] ^&�]] ˙]]4D Z 0
]` � k]
ı]]ı]O�]^�]E -�]]˙] k� ˘]æ]� k]E ı g])` + k]�]O
�]^�] - n]) �] o]^˝]O�]^�]�] œ] � ] o/˝]ä]]�]
� )�]] + k]]] ˝]]^� /
])]4�] k� �])]� k] k�
^�]4 Ü]]�]_�˘]˝] ^� �]] ˙]] 
] k� DG

RY 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E Fı]+� k] �]+`� k] k� ı]+� k] ^&�]
˝ a]�] � ao]$ � œ] 
 k] k4
]] � n]�] � k]�]]E ^˙]
]� œ]
� k] “/ & k]�] �] + k] - n]) 0
]� ` �]^�] ˘]æ]O
� ) ı]^�]¾]O
˛]]�] 
 k] ı]]ı] g&) � )�]] - n])
0
 k] � a]Ã � )�]]D R[ RZ �]]˙]� ı]]ı]O
�]^�] � ] ˛] k]å] 	 g]�] � k]� ) � o]^&) k� ( ]"�

UVBRS � ]] r�]`�]]Ds -^˝]y �]RU k&� œ]D

-ˇ�]y UV
R ] k+ UYBRV

S ] k+ UYBSR

T ]	] TSBR
]	] W[BRX
^]� “] SSBRX
^]� “] STBV
] k+ SSBSX
] k+ UWBRY
�]` TBROT

U ]+ RRBST

V ^]� “] SSBT
�]` WBY
˙]� YBRW

W �]` SBS

X � n]�] RZBTW
�]`˝] RRBR
-]�] YBV
�]` WBR[E RR

Y ^�]� “] T[BRT

�������������������

g&�])] � q]�]y
R � n]�] SBR

S � n]�] RBR[

T � n]�] TBR

U � n]�] RBU
� n]�] WBT[
/ì] ZBSS

V ^�]� “] T[BRU

W ]	] WWBST

X R/˝] RWBS
S/˝] T[BSU

Y R)] YBWU

Z �] RWBRW
S/˝] YBRSE RT
S/˝] TRBT
S/˝] TVBX

R[ � n]�] RWBRW



�] k+˙] k	 �] UVBS[QUWBZ RUXY
� ` ˘] n]	]" ı])E R � k]&` k� � ]]) k� ˘]]) œ]
� k]�] œ] ı]) - n]) �]`˝])` - t]]�] k� &)�]]ä k]
k� 	 o]� k] ı]) �]]]4]]D S[ k4
]] ˝ a]�]

�]+`� k] k� 
]]˝]� œ] ^&�] �]` � )�]] ��] œ]^�
+ k] 
]� ˝]] n+ � k] “/ -�]˙]]� k] � œ] �]] ]�]˝]` 
 k]
ı]]ı] � ) � n]# ] + k]D S ˝ a]� œ+ � o]^&) k� ^�]4
Ü]]�]_�˘]˝] � )�]] + k]]]D T

SR ı]+� k] �]+`� k] k� RU� œ] ^&�] ˝ a]�]
( 
]+ � ] ˝�] k]+]) �]�]]- k] k]D U 
]]˝] ^&�]
˝]� ˝ a]� œ+ ^�]�]O	]�]`) � ` ) k]"` 	]]�]`
˘]]^+4D V SS 0
] ^&�] Ü]ˇ]]�] -ı]�]`
	]]^˝]) - n]) k&�] k� 
]�]` �] k]] œ] � `
	]]^˝]) ı]]ı]O�]^�] k� ^�]4 4� � n]�]
� ] o/˝]ä]]�] � k)]]D W ST 
]]˝] ^&�] k�
˝�] k]+]) � œ] �]+ �]+ k]�]] � k] ı g])` + k]�]O
�]^�] ˘]æ]� k] k� ^�]4 k4
 k] 
]]˝] � n]�] œ]
- n]) 
]]˝] � k]æ œ] � ] o/˝]ä]]�] � k)]] ^˙]�]� œ]
� k] “/ & k]�] �] + k]D X 
]]˛] +`E �]+ ı]]ı]O
�]^�] k� ^�]4 
]]˝] �]� ) œ] � ] �]` o/˝]ä]]�]
� k)]]D +) ^&�] 4� O4� � n]�]E � k] kæ - n])
�]� k) � ` �]^�] � ` ˙]]4]`D SU 0
 k]
+) � n]�] - n]) � k] kæ k� 
]]˛] 4� O4�
4ı]] -�]]˙] � ] ˘]æ]�]] - n]) +) 4ı]] k�

]]˛] 4� +`�]� ˝ k]�] � ] o/˝]ä]]�] � )�]]
˘]]^+4D

SV 
]]˝]� œ] �]+`� k] k� RV� œ] ^&�] 
 k] � a]Î
+ k]� k]�]]� k] 
]]˝] ^&�] k� ˝�] k]+]) k� & n])]�] Y

�]` 0
 k] � n]
]` +` ı]]ı]O�]^�]E ı g])` + k]�]O
�]^�]E -�]]˙] k� ˘]æ]� k] - n]) ˝ k]�] � ] o/˝]O
ä]]�] � )�]] ˘]]^+4DGs

UW r
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F�]`˝])` - t]]�] k�

ı g])�] � ] &)�]]ä]] Z � ]�]O� ]˙] k� !B
^&�] R[ � o]& )	]] ˙]]4D RR �]]) 
]�˝] k�
^&�] - n]) �]4 ˘] t]& k� ^&�] 0
 k] 	] k]�]]
˙]]4D S Ü]ˇ]]�] &)�]]ä k] k� �])]�] k& 
 k]

UVBSUC UWBV �-^˝]y �]RU k&� œ]D

+ k]� ) -]4]] R - n]) &)�]]ä k] k� 	 o]� k] k�
ı]]
] 	]å] + k]]]D �]]˙]� 0
]� ` &` a+ “/
ı g])` + k]�]O�]^�] - n]) �] o]^˝]O�]^�]�] t] -—ı]˝]
� œ) k] - n]) Ü]ˇ]]�] &)�]]ä k] � ` &+O
�]`ä] ı]) � a]� � ) o&$�]˝] � k)]] - n])
^( ) �]]+) ˘]�]] ˙]]4]]D �]]) /
] &)O
�]]ä k] � k] �]]�] 
 k] ı]+� k] � o]& �]+™ � )�]]
˘]]^+4D T 
]�˝] - n]) �]4 ˘] t]& k� ^&�]
0
] &)�]]ä k] k� Ü]� k]�] k� ı]]
] k&�] k�
�] k]] �]` �]+ k]�]] k� 
]]�]� k] � a]� � ) o&$�]˝]
� œ) k]D S

U 
]�˝] k� ^&�] Ü]ˇ]]�]E �]+ k]�]] � k]
˙] k] ı g])` + k]�]O�]^�] -—ı]˝] � k)]]E �]+ !B
�]) � k]��] œ] - n]) 4� � k] kæ � ` + k]�]` ˘]]^+4
^˙]�]� œ] � k] “/ & k]�] �] + k]D T V �]+ � k] kæ k�

]]˛] 4ı]]O�]) � -�]]˙] � ] ˘]æ]�]] k&]]
- n]) �]) � k]��] œ] k� 
]]˛] -�]]˙] � ] 0˝]�]]
˘]æ]�]] k&]] ^˙]˝]�]] �]+ k& 
]� ˝]] n+D
- n]) �]+ +) 4ı]] ˘]æ]� k] k� 
]]˛] 4�
+`�]� ˝ k]�] k&]]D U W �]4 ˘] t]& k� ^&�]
�]+ � ao]$ � œ] 
 k] 4� � n]�]E !B �]) � k]�� k]
- n]) 4� � k]æ] -—ı]˝] � k)]]D /�] ˙]]�]O
�]) œ] � œ] � k] “/ & k]�] �]+™ + k]�]] ˘]]^+4D V

X 0
 k] � n]�] - n]) � k] kæ k� 
]]˛] 4� O4�
4ı]] -�]]˙] � ] ˘]æ]�]] k&�]] + k]]] - n])
�]) � k]��] œ] k� 
]]˛] �]+ -�]]˙] � ] 0˝]�]]
˘]æ]�]] k&]] ^˙]˝]�]] �]+ k& 
]� ˝]] n+D 0
 k]
+) 4ı]] ˘]æ]� k] k� 
]]˛] 4� +`�] ˝ k]�] k&�]]
+ k]]]D

Y ˙]�]O˙]�] Ü]ˇ]]�] � k] -]�]] + k]˝]] n+E
0
 k] &)�]]ä k] k� �])]�] k& 
 k] + k]� ) -]�]]
˘]]^+4 - n]) 0
]` )]
˝ k] 
 k] �]]ı]
] �]]+)
˙]]�]] ˘]]^+4D W Z - n]) ˙]�] k&�] k�
�] k]] ˝�] k]+]) œ] k� & n])]�] �]+ k]�]] � `
0ı]]
]�]] � )� k] 0
] k� 
]]�]� k] -]˝ k] Ÿ+E X ˝] k]
0¢])` &)�]]ä k] Y 
 k] o-&) -]� k]�]]�] œ] � k]
&^�]�]` &)�]]ä k] 
 k] �]]+) ˙]]�]] ˘]]^+4 Z

- n]) &^�]�]` &)�]]ä k] 
 k] -]� k]�]]�] œ] � k]

-ˇ�]y UV
R ] k+ URBSR

S � n]�] UBSXE SY

T � n]�] RWBS[

U � n]�] STBV

V ^�]� “] RSBRY

W � n]�] UBRTE RU

X � n]�] STBY

Y � n]�] STBTU
�] RWBRT
S/˝] XBY
˙]� RUBRW

�������������������

-ˇ�]y UW
Z ] k+ U[BTS

R[ ^�]� “] S[BZ

RR ] k+ UUBRE S

�������������������

g&�])] � q]�]y
R ] k+ UUBT

S �]˙] YRBT
]	] WWBST

T ^�] SYBZE R[
] k+ UVBRX

U ] k+ UWBRR

V ^�] SYBRRORV

W ] k+ UWBS

X ^�]� “] STBRU
�] RWBRW

Y ] k+ U[BS[

Z ] k+ U[BSU



RUXZ �] k+˙] k	 �] UWBR[OSR
0¢])` &)�]]ä k] 
 k] �]]+) ˙]]�]] ˘]]^+4D
^� 
]` � k] �]` 0
] &)�]]ä k] 
 k] �]]ı]
] �]+™
˙]]�]] ˘]]^+4 ^˙]
]
 k] �]+ o-&) -]˝]] n+D
�] k]] ^˙]
] &)�]]ä k] 
 k] o-&) -]˝ k] Ÿ+E
0
] k� 
]]�]� k]�]]� k] &)�]]ä k] 
 k] 0� œ+ �]]+)
˙]]�]] ˘]]^+4D R[ - n]) �] k]] œ] k� �]`˘]
˙] k] Ü]ˇ]]�] n+E 0
 k] ˝]�] o-&) -]�]]
˘]]^+4 ˙]�] �] k]] o-&) -]˝ k] Ÿ+ - n])
˝]�] �]]+) ˙]]�]] ˘]]^+4 ˙]�] � k] �]]+) ˙]]˝ k]
Ÿ+D RR ˝�] k]+]) œ] - n]) #+)]4 ]4 	]]
]

^&�] œ] ı]) 0
 k] � n]�] - n]) � k] kæ k� 
]]˛] 4� O
4� 4ı]] -�]]˙] � ] ˘]æ]�]] k&�]] ˘]]^+4
- n]) �]) � k]��] œ] k� 
]]˛] -�]]˙] � ] 0˝]�]]
˘]æ]�]] k&�]] ˘]]^+4 ^˙]˝]�]] �]+ k& 
]� ˝]]
n+D - n]) 0
 k] +) 4ı]] ˘]æ]� k] k� 
]]˛] 4�

+`�] ˝ k]�] k&�]] ˘]]^+4D R

RS -]) Ü]ˇ]]�] �]+ k]�]] � k] ı g])` + k]�]O
�]^�] S �]] �] o]^˝]O�]^�]�] œ] � ` 
� k]˘!]O�]^�]
k&�]] ˘]]+˝]] n+E ˝] k] 0
] k� ^�]4 ı g])�] � ]

&)�]]ä]] 	] k]�]] ˙]]4]]D �]+ ı g])` + k]�]O
�]^�] - n]) �] o]^˝]O�]^�]�] t] 0
]` ˝])+ �]]� )
k&]] ˙ n]
 k] �]+ 
]�˝] k� ^&�] �]^�]�] t] �]]� )
k&˝]] n+D T ˙]�] �]+ �]]+) ˘]�]] ˙]]4]] ˝] k]

&)�]]ä]] � o]& � ) ^&�]] ˙]]4D U

RT ˝ g] +) ^&�] �]+ k]�]] � k] ı g])` + k]�]O
�]^�] ˘]æ]� k] k� ^�]4 k4
]] �]) � k]��]] k&�]]E
˙] k] 4� 
]]�] � ] + k] - n]) ^˙]
]� œ] � k] “/
& k]�] �] + k]D V k4
]] ˝ g] +) 
 a]�]+ � )�]]D
RU +) 
 a]�]+ /
] + k]�]O�]^�] k� 
]]˛] ˝ g]
-�]]˙] k� ˘]æ]� k] k� ^�]4 4ı]] � ] !# ]
^+

]] � n]&] - n]) � n] k& ı]) ^!å� � k] k� ^�]4
4� O^˝]+] “/ +`�] ˝ k]�] k&�]]D �]+ ^�]�]O
^�]˝] ˝] n]) ı]) �]+ k]�]] � k] ^&�]] ˙]]� k]�]]�]]
-�]]˙] � ] ˘]æ]�]] n+D �]+ ^�]�]�] 
]&]
˝]� �]] g] ) k+]]D RV /
] ˝])+ 0� œ+ +)

 a]�]+ ^�]�]^�]˝] ˝] n]) ı]) ı g])` + k]�]O�]^�] k�
^�]4 �]) � k]��]]E -�]]˙] � ] ˘]æ]�]] - n])
˝ k]�] k&�]] ˘]]^+4DG

RW 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E F-]) Ü]ˇ]]�] -ı]� k] � k]" œ] � œ] 
 k]
+ k)� � k] ˝] k]+ k( � œ] ä]�]`�] k&˝]] n+ ^� �]+
0�]� ` ^�])]
]˝] �]�] ˙]]4E ˝] k] �]+ ä]�]`�]
0
] k� � k]" œ] � ` + k] ˙]]4]`D �]+ ä]�]`�]
0�]� ` ˙]]]`) �]�] ˙]]4]` ˙] k] 0� œ+ ^�])]O

]˝] � œ] ^�]�]˝]` n+D RX � k]^� �] -])
�]+ -ı]� k] ^� 
]` &]
] � k] -ı]�]` ^�])]O

]˝] � œ] 
 k] a� ! ä]�]`�] ˝] k]+ k( � œ] k&˝]]
n+E ˝] k] �]+ ä]�]`�] a!"� ] k) k� 
]]�] ˝]�

&]
] � ` ) k+]`D R /
] k� �]]& �]+ ä]�]`�]
�]]ı]
] Ü]ˇ]]�] � ` + k] ˙]]4]`D ^
] “(
0
] k� � k]" œ] � k] &` ]�]` ^�])]
]˝] � `
ä]�]`�] +� k]�]] k� ^�]4 0�]� ` + k] ˙]]4]`D
RY Ü]ˇ]]�] �] k]] œ] � k] 0�]� ` ^�])]
]˝] � `
^� 
]` ä]�]`�] 
 k] ä]�])&
˝]` �] ^�]� ]� k]
- n]) 0�]� ` ä]�]`�] �] +åı k]D 0
 k] ^
] “(
-ı]�]` ä]�]`�] � œ] 
 k] -ı]� k] � k]" œ] � k] ^�])]O

]˝] k&�]` ˘]]^+4 ˝]]^� � k] k) �] k]] œ] � œ] 
 k]
^� 
]` � k] ä]�])&
˝]` 0
]� ` ä]�]`�] 
 k] �]
^�]� ]�]] ˙]]4DGs

RZ /
] k� �]]& �]+ � a]� k] 0
] &)O
�]]ä k] k� ı]]
]�]]� k] Ü]� k]�] 
 k] � k] -]�]] S

˙] k] 0¢]) � œ] �]]˙]� œ] k� �] k]˙]�] k� ı]^�]¾]
� �]) œ]� � ` ˝])( ˙]]˝]] n+D T �]+ t] � Ÿ]� k]
ı]` k! ı]_�˘]�] � ` ˝])( 4� ˙]]+ k&	]`D
S[ 0
]� k] � a]� k] �]˝]]�]]E r�]+ �]+ ˙]]+ n+
˙]+ t] �]]˙]� & k]�]O�]^�] - n]) ı]]ı]O�]^�] � ]
] k]�˝] 0�]]� œ] k] - n]) -�]]˙] k� ˘]æ]� k] � `
) k]^"�] t] 
 œ] œ�  k]D U � k] /
]` ˙]]+ ı]) �]+

]�] ı]� ] t4 k] ˝]]^� 0� œ+ � k] “/ �]` ˘]`ä]
�]]+)` - t]]�] � œ] �] � k] ˙]]�]` ı] kå - n]) � k]
�] k]] œ] � k] ı]^�]¾] �] � œ)Ds V

SR ^( ) �]+ � a]� k] �]]+)` - t]]�] � œ]
� k] ]�]] - n]) 0
]� k] � a]� k] - t]]�] k�
˘]]) œ] � k]�] œ] � œ] � a]�]]�]]D � Ÿ]� k] +) � k]� k]

UWBRZ � ]] r�]]�] œ]Ds

-ˇ�]y UW
R ] k+ UVBSRE SU

] k+ UWBWE X

S � n]�] RBT

T ] k+ UVBRX

U ] k+ UWBRE S

V ^�]� “] SZBTY
^�] SYBTE V

�������������������

g&�])] � q]�]y
R � n]�] SVBR[

S ] k+ USBZ

T ] k+ USBR

U � n]�] SBUE V

V ] k+ UUBRZ



�] k+˙] k	 �] UWBSSQUXBR[ RUY[
� œ] 4� ! k]"] - t]]�] k&	]]D SS ˘]]) œ]
� k]�] œ] � œ] ˘]]) ! k] k" - t]]�] ˛ k]D � k] - t]]�]
U[ +]˛]� � o]� k] - n]) T[ +]˛] ˘] n] kå
˛ k]D ˘]]) œ] - t]]�] 4� +` �]]ı] k� ˛ k]D
ST /�] - t]]�] œ] � œ] ˘]]) œ] ˝])( � ]]) �]� k]
˛ k]� - n]) � ]]) œ] k� �]`˘ k] ˘]æ]� k] � ` ˘]`ä œ]
ı]� ]� k] � ` ˙]]+ �]�]` ˛]™D SU ^( )
0
]� k] � a]� k] �]˝]]�]]E r/�] ˙]]+ œ] � œ] � o]^&) k�

 k]�]� �] k]] œ] � ` &` a+ “/ �]^�]&]�] � ` ˘]`ä œ]
ı]� ]˝ k] Ÿ+Ds R

UX /
] k� �]]& �]+ � a]� k] �]]ı]
] � o]^&)
k� Ü]� k]�] ı]) � k] ]�]]D S �]+ t] � Ÿ]� k]

k&	]] ^� � o]^&) � ` &+�]`ä] k� �]`˘ k] 
 k]
ı]]�]` � ` 4� ˇ]])] �]+˝]` a+ “/ ı g])�] � `
˝])( ˙]] )+` n+E T ��] œ]^� � o]^&) k� -] k]
� ] ^+

]] ı g])�] � ` ˝])( ˛]]D ı]]�]` � `
�]+ ˇ]])] � o]^&) � ` &+�]`ä] k� �]`˘ k] 
 k]
&]�]™ ˝])( - n]) � k]&` k� &^�]�] � ` ˝])(
�]+ )+` ˛]`D

S ^( ) �]+ � a]� k] 0¢])` &)�]]ä k] 
 k]
�]]+) � k] ]�]] U - n]) � a]�]]� ) ı g])�]O
�]]� k] �]]+)` &)�]]ä k] ı]) � k] -]�]]D V � Ÿ]� k]
k&	]] ^� &)�]]ä k] k� &]�]™ ˝])( ı]]�]` � `

ˇ]])] +�]� `O+�]� ` �]+ )+` n+D
T �]+ -]&�]` +]˛] � œ] 4� �]]ı]� k]

� ` $ k])` ^�]4 ı g])�] � ` ˝])( ˙]]� k]
�]]] W - n]) 0
]� k] ı g])�] k� &)�]]ä k] 
 k]
RE[[[ +]˛]� � ` g&)` ˝]� ı]]�]` � `
ˇ]])] �]]ı]`D ^( ) 0
]� k] � a]� k] ı]]�]` � `
ˇ]])] ı]]) � )� k] � k] � +]D �]+ t] ı]]�]`
"	]�] œ] ˝]� ˛]]D

U ^( ) 0
]� k] RE[[[ +]˛] � ` g&)`
- n]) �]]ı]` - n]) � a]� k] ı]]�]` � ` ˇ]])] ı]])
� )� k] � k] � +]D �]+ t] ı]]�]` � a]"�] œ] ˝]�
]+)] ˛]]D

UWBSSC UXBT � ]+ � o]
 k] +]˛] � ] �]]ı]
n+D -^˝]y �]RU k&� œ]D UWBST � ]] r� ˝]] œ)


]�]` ˛]™Ds

0
]� k] RE[[[ +]˛] � ` g&)` - n])
�]]ı]` - n]) � a]� k] ı]]�]` � ` ˇ]])] ı]])
� )� k] � k] � +]D �]+ t] ı]]�]` � �]) ˝]�
]+)] ˛]]D

V 0
]� k] RE[[[ +]˛] � ` g&)` - n])
�]]ı]`D �]+ t] ı]]�]` �]æ� ) �]&` �]�] ]�]] ˛]]
^˙]
 k] � Ÿ] ı n]&�] ı]]) �]+™ � ) 
]� ]D
�]&` /˝]�]` ]+)` ˛]` ^� 0
 k] ˝ n])� ) +`
ı]]) ^� �]] ˙]] 
]� ˝]] ˛]]D �]+ k4
]` �]&`
˛]` ^˙]
 k] ˘]�]� ) ı]]) �]+™ ^� �]] ˙]]

]� ˝]] ˛]]D

W 0
]� k] � a]�]
 k] ı g]!]E r o/
]]�] k� � k] k"E
��]] ˝ g] �]+ 
]�] k&	] )+] n+Hs

^( ) �]+ � a]� k] ı n]&�] ˘]�]]� ) �]]ı]
]
�]&` ^� �]] k) � k] -]�]]D X �]]ı]
] �] n]"� k]
ı]) � Ÿ]� k] k&	]] ^� �]&` ^� �]] k) & k]�] œ] ˝])(
�] a+˝] 
]] k) ı k]å Ÿ+D R Y ^( ) 0
]� k] � a]� k]
�]˝]]�]]E r�]&` � ] �]+ ı]]�]` ı g])�] k�
/�]] k� � ` ˝])( �]+˝]] n+ - n]) ^( )
-)]�]]� S 
 k] + k]˝]] a+-] 
]� ao]&) � œ] ˙]]
^�]�]˝]] n+D ˙]�] �]+ ı]]�]` 
]� ao]&) � œ]
˙]] ^�]� k]]] T ˝] k] 0
]� ] ı]]�]` �]`# ]� + k]
˙]]4]]D Z -�] 0
]� ] ı]]�]` ˙]+ t] �]`
�] k+]] �]+ 
]� a]É` ˙]`�] œ] k� � ao]$ œ] 
 k] �])
˙]]4]]D �]+ t] �]!^�]�] œ] � ` �])�]]) + k]]`
��] œ]^� �]+ t] �]+ ı]]�]` �] k+]]D 
]� ao]&) � ]
ı]]�]` �]`# ]� + k] ˙]]4]] - n]) ˙]+ t] � +™
0
]� ] ı]]�]` �] k+]]E �]+ t] +) ˝])+ � ]

]� a]É` ˙]`�] •ä]&] )+ ı]]4]]D

R[ 4�]]&` U 
 k] � k]� ) k4�]O4� n]�]
˝]� 
]� ao]&) ^� �]] k) �] a!�]] k) 	] kå ) œ+ k]E
˙]+ t] �] kåO�] kå ˙]]�] 
 a]	]]� k] � ` ˙]]+
+ k]]`D �]+ t] ˝])+O˝])+ � ` �]!^�]�] œ]
� ` �])�]]) + k]]`E ˙ n]
 k] �]+]
]]]) � V � œ]
+ k]˝]` n+D

UXBY � ]] r�]`)]� k]Ds UXBYE Z �	]]yE
r��]�˛]Ds UXBR[ � ]]�]` � g]�]ˇ] �]]�])D

-ˇ�]y UW
R S/˝] TVBRT

�������������������

-ˇ�]y UX
S ] k+ URBS

T ˙]� RTBR
˙]� RUBY
Ü]� SSBR

U ] k+ U[BS[

V ] k+ U[BW
] k+ UUBRE S

W ] k+ U[BT
Ü]� SRBRV

�������������������

g&�])] � q]�]y
R Ü]� SSBRE S

S �] UBUXE UZ

T ˙]� RUBY

U ]+ RVBS[E WS
S/˝] S[BS

V ^�] TUBSE W



RUYR �] k+˙] k	 �] UXBRRQUYBR
RR /
] k� ı]]
] a� ! ˙]]+ &�]&�]`

- n]) � `˘]å 
 k] �])` + œ]]`D 0�]� ] ı]]�]`
�]&�]� ) �]`# ]� �]+™ + k]]]E �]+ 	]])] +`
) k+]]D R

RS �]&` ^� �]] k) & k]�] œ] ˝])( +) ˝])+
k� ( �]&]) ı k]å 0 œ] k]D 0�] k� ı]¢ k] � �]`

�]+™ � a])�]] t4 k] - n]) 0�]� ] ( �]�]] � �]`
� o]& �]+™ + k]]]D � k] +) �]+`� k] �]4 ( �] œ& k]
��] œ]^� � k] ı]^�]¾]O
˛]]�] 
 k] ^�]� �]� k]�]]� k]
ı]]�]` 
 k] 
]™˘ k] ˙]]˝ k] Ÿ+D S 0�] k� ( �] 	]]� k]
k� ^�]4 + œ] k] - n]) ı]¢ k] ) k]] g&) � )� k] k�

� ]�] -] t4 k]Ds T

RT 
]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
� +˝]] n+E r˝ a]�] k&�] � ] �]+ /�]]� ] /
]O
)]4�] k� RS ] k]¾] œ] � k] ^�])]
]˝] � œ]
�] t]" k] k] - n]) � g]
 a]( � k] & k] ^+

 k] ^�]� œ] k]D U

RU ˝ a]�] �]+ /�]]� ] ^�])]
]˝] � œ]
ı]]- k] k] - n]) +) ^� 
]` � k] �])]�])
^+

]] ^�]� k]]]D� � Ÿ]� k] ˝ a]�+] k) ı a])	] œ] 
 k]
�]ı]˛] 	]]� ) � +] ˛]] ^� �]+ k&�] 0� œ+
^&�]] ˙]]4]] V - n]) -�] ˝ a]� œ+ ^�])]
]˝] � œ]
�]+ ^&�]] ˙]] )+] n+D

RV k&�] � ` 0¢])` 
])+& �]+ n+B �]+]O

]]]) 
 k] � k]� ) k+˝]�] k]�] � ` ˝])( ˙]]� k]O
�]]� k] )]
˝ k] W 
 k] + k]˝ k] a+4 
]&]& X ˝]� - n])
RW 
]&]& 
 k] +�]]˝] Y ˝]� - n]) +�]]˝] 
 k]
� k]) k]˝]] Z ˝]� - n]) � k]) k]˝]] 
 k] ^
]�] n)�] ˝]�
˙] k] &^�]�� - n]) +�]]˝] k� /�]]� œ] k�
�]`˘] n+ - n]) ^
]�] n)�] 
 k] +]
 k])O+¢]`� k]�]
˝]� ˙] k] + n])]�] R[ � ` 
])+& k� ı]]
] n+D
RX /
] ˝])+ 
])+& 
]]]) 
 k] +
])O
4�] k]�] RR ˝]� + k]]`D �]+ 
])+& &^�]��
� ` 
])+& k� 
]]˛]O
]]˛] -] k] 0¢]) ˝]�
- n]) +�]]˝] � ` 
])+& ˝]� + k]]`D RS �]+
0¢])` 
])+& n+D

UXBRR �	]]yE r��]�˛]Ds UXBRU �	]]yE
r˝ a]�]� œ] � k] + k)� -ı]� k] �]] “/ � ` ˝])+ ]+
/�]]� ] ^�])]�]˝] � œ] ı]]4�]]Ds

RY ı g])�] � ` 
])+& + n])]�] - n])
&^�]�� k� /�]]� œ] k� �]`˘] n+D �]+ �])O
&�] �]&` k� ^� �]] k)O^� �]] k) ˙]]˝]` n+E ˙] k]
^]�]]& R - n]) /
])]4�] k&�] k� �]`˘] n+D
˝ a]�] 
])+& � 
 k] � k]� ) ı g]�]š 
]]]) � ˝]�
�]]ı]�]]D �]+ ı g]�]š 
])+& n+D

RZ &^�]�]` 
])+& ˝]]�]]) 
 k] �])`�] k]˝]O
� ] k&�] k� 
] k]˝] œ] S ˝]� E ^( ) �]]"`� ˝]�
- n]) �]+]
]]]) ˝]� + k]]`D T �]+ &^�]�]`

])+& n+D

S[ ı]_�˘]�] � œ] �]+]
]]]) n+ - n])
&^�]�]` 
])+& 
 k] 0
] ˙]]+ ˝]� ı]_�˘]�]`

])+& n+ ^˙]
] k� 
]]�]� k] � k]�] k]O+�]]˝]� U

n+D �]+ ı]_�˘]�]` 
])+& n+Ds
SR r˝ a]�] �]+ k&�] -]ı]
] � œ] �]]�]` /
]O

)]4�] k� RS ] k]¾] œ] � œ] �] t]"�]]D SS ˝ a]�]
^�])]
]˝] � œ] /
]� ` ä]�]`�] -ı]� k] �] k]] œ] � œ]
- n]) -ı]� k] �]`˘] )+� k]�]]� k] 0�] ı])O
k&^
]�] œ] � œ] �] t]"�]] ^˙]�] k� �]˘˘ k] ˝ a]�+] k) k&�]

� œ] ı n]&] a+4 Ÿ+D ı]) k&
]` �]` ˝ a]�+])` ˝])+
ı n]&]/�]` /
])]4�]` �]]� k] ˙]] t4 k]D 0� œ+ �]`
˝ a]�+] k) /
])]4�]` ] k]¾] œ] k� �]`˘] ^�])]
]˝]
� ` ä]�]`�] ^�]� k]]`D ST ˝ a]�] +) ı])O
k&
]` � k] ^�])]
]˝] � ` ä]�]`�] 0
] ] k]¾] k�

/�]] k� � œ] k&�]] ˙]+ t] �]+ )+˝]] n+Ds

]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � ] �]+
k4�]]�] n+D

UY r� k] ] k]¾] œ] k� �]]�] Ÿ+ ˙] k] 0¢])`
! k]) 
 k] � a]Î + k]˝ k] Ÿ+B &]�] � ]

^+

]] V k+˝]�] k]�] ˙]]� k]�]]� k] )]
˝ k] 
 k] � k]�] k]O
+�]]˝]� W ˝]� E � k]�] k]O+�]]˝] 
 k] +
])O
4�]]�] ˝]� - n]) &^�]�� � ` 
])+&
k� ^� �]] k)O^� �]] k) 0¢]) � ` ˝])( - n])

UXBRY � ]]�]` 0¢])` �])+&D � ]]�]` � �]˝]
�]]�])D UXBRZ � ]]�]` ^�]Ò] �]]"`D
UXBS[ � ]] r+�]]˝] � ] Ü]� k]	]Ds UYBR � ]]
r+�]]˝] k� Ü]� k]	]Ds

-ˇ�]y UX
R �] SZBSSE ST

�]˙] R[XBTTE
TU
^]� “] RXBW

S ] k+ UXBR

T Ü]� SSBRE S

U 0˝] UYBV
R/˝] VBR
] k+ UYBV

V 0˝] SWBT
0˝] SYBRT

W ] k+ UYBR

X ^�] TUBSE Y

Y ^�] RTBSR

Z S	]�] YBY

R[ ] k+ UXBRY

RR ^�] TUBSE Z

RS ] k+ UYBR

�������������������

g&�])] � q]�]y
R ^�] TSBR

S �] TSBVR

T ] k+ UYBSY

U ^�] TUBSE Y

�������������������

-ˇ�]y UY
V ]+ RZBU[

W ^�] TUBSE Y



�] k+˙] k	 �] UYBSORY RUYS
+�]]˝] k� ı]]
] R ˝]� n( �]] + k]]]D &]�]
� ] ^+

]] ı g]�]š 
])+& 
 k] ı]_�˘]�]` 
])+&
˝]� + k]]]D S -]� k]) � ] ^+

]] S &]�]
k� &^�]�] � œ] + k]]]D �]+ ı g]�]š 
])+& 
 k]

ı]_�˘]�]` 
])+& ˝]� + k]]]D T �]ı˝]]�]`
� ] ^+

]] T -]� k]) k� &^�]�] � œ] + k]]]D
�]+ ı g]�]š 
])+& 
 k] ı]_�˘]�]` 
])+& ˝]�
+ k]]]D U �]�]�� k] � ] ^+

]] U �]ı˝]]�]`
k� &^�]�] � œ] + k]]]D �]+ ı g]�]š 
])+& 
 k]

ı]_�˘]�]` 
])+& ˝]� + k]]]D V 4Ü n]�] � ]
^+

]] �]�]�� k] k� &^�]�] � œ] + k]]]D V

�]+ ı g]�]š 
])+& 
 k] ı]_�˘]�]` 
])+&
˝]� + k]]]D W Î � k]�] � ] ^+

]] 4Ü n]�]
k� &^�]�] � œ] + k]]]D W �]+ ı g]�]š 
])+&


 k] ı]_�˘]�]` 
])+& ˝]� + k]]]D X �] g+&]
� ] ^+

]] Î � k]�] k� &^�]�] � œ] + k]]]D X

�]+ ı g]�]š 
])+& 
 k] ı]_�˘]�]` 
])+&
˝]� + k]]]D Y ˝ a]�] �] g+&] k� &^�]�]
� œ]E SVE[[[ +]˛]� ˘] n]å` ä]�]`�] ı]^�]¾]
� œ]" k� ^�]4 -�]] )	]�]]D Y �]+ a"� å]
^˙]
] ä]�]`�] � œ] + k]]]E 0
]� ` � o]�]] “/
ı g])�] 
 k] ı]_�˘]�] ˝]� g&
] k) ] k]¾] œ] � `
ä]�]`�] � ` � o]�]] “/ k� �])]�]) + k]]`D ı]^�]¾]
� œ]" � ` ä]�]`�] k� �]`˘] œ]O�]`˘] ı]^�]¾]O
˛]]�]
+ k]]]D

Z ˝ a]� œ+ �]+ k]�]] � k] � œ]" � )� k] k�
^�]4 ˙] k] ä]�]`�] -�]] )	]�]` n+E
0
]� ` � o]�]] “/ SVE[[[ +]˛] - n]) ˘] n]å] “/
R[E[[[ +]˛] + k]]`D R[ ı]^�]¾] � œ]"
� ` �]+ ä]�]`�] �]]˙]� œ] k� ^�]4 + k]]`D Z

0
]� ` � o]�]] “/ 0¢]) � œ] SVE[[[ +]˛]
- n]) &^�]�] � œ] SVE[[[ +]˛] + k]]`
- n]) ˘] n]å] “/ ı g])�] � œ] R[E[[[ +]˛] - n])
ı]_�˘]�] � œ] R[E[[[ +]˛] + k]]`D �]+ k]�]]
� ] ı]^�]¾]O
˛]]�] /
] ä]�]`�] k� �]`˘] œ]O�]`˘]
+ k]]]D RR �]+ ä]�]`�] 
]]& k]� � o]�] k�

UYBY � ]+ � o]
 k] +]˛] � ] �]]ı] n+D
-^˝]y �]RU k&� œ]D

�]]˙]� œ] k� ^�]4 + k]]` ^˙]� œ+ ı]^�]¾] #+O
)]�]] ]�]] n+E R ��] œ]^� � k])` ˝])( 0�]� `
˙] k] ^ä]�� k]&])` �]�]˝]` n+E �]+ 0�+ œ]� k] ı g])`
� ` - n]) ˙]�] �]]� ` /
])]4�]` - n]) � k]�]`
� k])` )]+ 
 k] ^( )� ) g&) ˘]� k] ]4E ˝]�] � k]
�]]˙]� � a]�]
 k] g&) �]+™ ]4D S RS 0� œ+
� œ]" � ` ]�]` 0
] ä]�]`�] � œ] ^+

]] ^�]� k]]]
^˙]
 k] -�]] ^� �]] ]�]] n+ - n]) ˙] k] �] a+˝]
ı]^�]¾] n+D 0�]� ] ^+

]] � k]^�]�] œ] k� ^+

 k]
k� &^�]�] � œ] + k]]]D
RT �]]˙]� œ] k� /�]] k� k� ^�]�] a� �]

ı]]
] � k]^�]�] œ] � ] ^+

]] + k]]]D 0�]� `
ä]�]`�] � ` � o]�]] “/ SVE[[[ +]˛] - n])
˘] n]å] “/ R[E[[[ +]˛] + k]]`D Lä]�]`�] � `
ı g])` � o]�]] “/ SVE[[[ +]˛] - n]) ˘] n]å] “/
R[E[[[ +]˛] + k]]`DM RU k&�] � `

]�]
 k] �]^æ�]] ä]�]`�] � œ] 
 k] �]+ ˙] k] ^+

]]
� k]^�]�] œ] � k] ^&�]] ˙]]4]]E 0� œ+ 0
]� ]
� k] “/ �]` a"� å] �] ˝] k] � k]˘]�]] ˘]]^+4E
�] ^� 
]` 
 k] -&�]]O�]&�]` � )�]` ˘]]^+4
- n]) �] +` ^� 
]` k� �]]�] � )�]] ˘]]^+4
��] œ]^� �]+ ä]�]`�] �]+ k]�]] � ` �]ä]) � œ]
ı]^�]¾] n+D

RV �]]� ` ä]�]`�]E ˙] k] VE[[[ +]˛]
˘] n]å` - n]) SVE[[[ +]˛] � o]�]` 
]`�]] 
 k]
�]]` n+E �]+) k� -]�] /
˝ k]�]]�] k� ^�]4
+ k]]`D T 0
]� œ] �]) - n]) ˘])]]]+ + œ] k]D
- n]) 0
] ä]�]`�] k� �]`˘] œ]O�]`˘] �]+)
+ k]]]D U RW �]+) � ` �]]ı] �]+ + k]]`B
0¢])` 
]`�]] UEV[[ +]˛]E &^�]�]` 
]`�]]
UEV[[ +]˛]E ı g]�]š 
]`�]] UEV[[ +]˛]
- n]) ı]_�˘]�]` 
]`�]] UEV[[ +]˛] + k]]`D
RX �]+) � ` ˘])] “/ � ` ä]�]`�] 0¢]) � œ]
SV[ +]˛]E &^�]�] � œ] SV[ +]˛]E ı g])�]
� œ] SV[ +]˛] - n]) ı]_�˘]�] � œ] SV[ +]˛]
˘] n]å` + k]]`D

RY �]]� ` ä]�]`�] � ` � o]�]] “/ ı]^�]¾] � œ]"
� ` ä]�]`�] � ` � o]�]] “/ k� �])]�]) + k]]`E V

-ˇ�]y UY
R ] k+ UXBRVORX

S ]+ RZBSU

T ]+ RZBTS

U ]+ RTBSZ

V ]+ RXBRXE RY

W ]+ RYBX

X ]+ RVBR
]+ RZBZ

Y ] k+ UVBR

Z ^�] TVBS
] k+ UVBTE U

�������������������

g&�])] � q]�]y
R ] k+ U[BUW

] k+ UUBRV

S ^]� “] STBRR
] k+ SSBSW

T ] k+ UVBW

U ] k+ UYBTV

V ] k+ UVBR



RUYT �] k+˙] k	 �] UYBRZOTV
ı g])�] � ` ˝])( R[E[[[ +]˛] - n])
ı]_�˘]�] � ` ˝])( R[E[[[ +]˛]D �]+
ä]�]`�] ı]^�]¾] � œ]" � ` ä]�]`�] k� �])]�])
+ k]]` - n]) /
] ä]�]`�] � ` 0ı]˙] �]+) � œ]

 k]�]] � )� k]�]]�] œ] k� 	]]� k] k� ^�]4 + k]]`D
RZ �]+) � œ] 
 k]�]] � )� k]�]]� k] 
]�] ] k]¾] œ]
k� �] k]] /
] ä]�]`�] ı]) ˙ a]˝]] “/O�] k]-] “/

� œ) k]D R

S[ � œ]" � ` ı g])` ä]�]`�] ˘] n]� k]) + k]]`
- n]) 0
]� ` � o]�]] “/ SVE[[[ +]˛] - n])
˘] n]å] “/ SVE[[[ +]˛] + k]]`D ˝ a]�] �]+
ä]�]`�] ı]^�]¾] � œ]" - n]) �]+) k� ^�]4
-�]] )	]�]]D

SR ı]^�]¾] � œ]" � ` ä]�]`�] - n])
�]+) � ` ä]�]`�] k� & k]�] œ] ˝])( ˙] k]
ä]�]`�] �]˘ k]]` �]+ Ü]ˇ]]�] � ` + k]]`D S �]+
ä]�]`�]E SVE[[[ +]˛] � o]�]` ı]^�]¾] � œ]"
� ` ä]�]`�] k� ı g])�] - n]) ı]_�˘]�] � œ] + k]]`D
�]+ ä]�]`�] -]
]Oı]]
] k� & k]�] œ] ] k]¾] œ] � `
ä]�]`�] k� �])]�]) � œ] + k]]` - n]) �]+ Ü]ˇ]]�]
k� ^�]4 + k]]`D ı]^�]¾] � œ]" � ` ä]�]`�]

- n]) � o]^&) � ] ı]^�]¾]O
˛]]�] /
] ä]�]`�] k�
�]`˘] œ]O�]`˘] + œ] k]D

SS � k]^�]�] œ] � ` ä]�]`�] - n]) �]+)
� ` ä]�]`�]E Ü]ˇ]]�] � ` ä]�]`�] k� �]`˘]
+ k]]`D Ü]ˇ]]�] � ] /�]]� ]E �] g+&] � ` 
])O
+& T - n]) ^�]��]]�]`�] � ` 
])+& k� �]`˘]
+ k]]]D

ST �]]� ` ] k]¾] œ] � ` ä]�]`�] � ] � t]"O
�]])] /
] ˝])+ ^� �]] ˙]]4]]B ^�]��]]�]`�]
� ] ^+

]] ı g]�]š 
])+& 
 k] ı]_�˘]�]` 
])O
+& ˝]� + k]]]D U SU ^�]�] k]�] � ] ^+

]]
^�]��]]�]`�] k� &^�]�] � œ] + k]]]D V �]+ ı g]�]š

])+& 
 k] ı]_�˘]�]` 
])+& ˝]� + k]]]D
SV /

]]� ]) � ] ^+

]] W ^�]�] k]�] k�
&^�]�] � œ] + k]]]D �]+ ı g]�]š 
])+& 
 k]
ı]_�˘]�]` 
])+& ˝]� + k]]]D SW ˙]� g]O
� g]�] � ] ^+

]] /

]]� ]) k� &^�]�] � œ]

+ k]]]D R �]+ ı g]�]š 
])+& 
 k] ı]_�˘]�]` 
])O
+& ˝]� + k]]]D S SX ]]& � ] ^+

]]
˙]� g]� g]�] k� &^�]�] � œ] + k]]]D T �]+ ı g]�]š

])+& 
 k] ı]_�˘]�]` 
])+& ˝]� + k]]]D
SY &^�]�]` 
])+&E ˙] k] ]]& � ` 
])+&

 k] �]]` a+ “/ n+E ˝]]�]]) U 
 k] � k]� ) �])`O
�] k]˝]O� ] k&�] k� 
] k]˝] œ] V ˝]� E ^( ) �]+ t] 
 k]
�]]"`� W ˝]� - n]) �]+ t] 
 k] �]+]
]]]) �
˝]� + k]]`D

SZ �]+` �]+ k&�] n+ ^˙]
 k] ˝ a]�] /
]O
)]4�] k� ] k]¾] œ] � k] ^�])]
]˝] � œ] �] t]"�]] X

- n]) � k] 0�] k� ^+

 k] + œ] k]Ds Y 
]] k) ˙]+]�]
k� �]]^�]� �]+ k]�]] � ] �]+ k4�]]�] n+D
T[ r�]+) 
 k] ^�]� �]� k] k� ^�]4 � k]

)]
˝ k] + œ] k]B 0¢])` 
]`�]] UEV[[ +]˛]
� o]�]` + k]]`D Z

TR �]+) k� ( ]"� œ] k� �]]�] /
]O
)]4�] k� ] k]¾] œ] k� �]]�] ı]) )	 k] ˙]] t4 k]D
0¢]) � œ] ˝]`�] ( ]"� + œ] k]E 4� Î � k]�] � ]E
4� �] g+&] � ] - n]) 4� � k]�]` � ]D

TS ı g]�]š 
]`�]] UEV[[ +]˛] � o]�]`
+ k]]` - n]) 0
] 
]`�]] ı]) ˝]`�] ( ]"�
+ œ] k]E 4� � g]
 a]( � ]E 4� ^�]��]]�]`�] � ]
- n]) 4� &]�] � ]D

TT &^�]�]` 
]`�]] UEV[[ +]˛] � o]�]`
+ k]]` - n]) 0
] 
]`�]] ı]) ˝]`�] ( ]"�
+ œ] k]E 4� ^�]�] k]�] � ]E 4� /

]]� ]) � ]
- n]) 4� ˙]� g]� g]�] � ]D

TU ı]_�˘]�]` 
]`�]] UEV[[ +]˛] � o]�]`
+ k]]` - n]) 0
] 
]`�]] ı]) ˝]`�] ( ]"�
+ œ] k]E 4� ]]& � ]E 4� -]� k]) � ] - n])
4� �]ı˝]]�]` � ]D

TV �]+) � ` ˘]]) œ] 
]`�]]- œ] � `
a� �] �]]ı] RYE[[[ +]˛] + k]]`D 0
]

^&�] 
 k] �]+) � ] �]]�] + k]]]E F�]+ k]�]]
�]+ t] n+DGs R[

UYBSY � ]]�]` ^�]Ò] �]]"`D � ]]�]` � g]�]ˇ]
�]]�])D

-ˇ�]y UY
R ] k+ UVBW

S ] k+ UVBX

T ] k+ UYBY

U ]+ RYBRR

V ]+ RZBR

W ]+ RZBRX

�������������������

g&�])] � q]�]y
R ]+ RZBR[

S 0˝] UZBRT

T ]+ RYBX

U ] k+ UXBRZ

V ^�] S[BRT

W 0˝] RVBRY

X ^�] TUBS

Y ] k+ UXBRT

Z ] k+ UYBRW

R[ ^]� “] TBRX
] k]4 TBSR
˙]� SBR[



&]^�]� k]�]
�]]) o]�]

R �]Î �]� k]�] � ` � k])]� o]&` LRE SM

�]]+` �])]	 k] k� ˙]
]]	] � o]^&�] œ] � k]
˝]]�]`�] LTOVM

U /ì]` ˙]
]]	] œ] � ` 
]( ]&])` � ` ı])`�]] LWOSRM

S )]˙]] 	]� g]� &	 k]��]) 	 k] � k]˘ n]	] � )	 k]
]]�]]
�]ı]	]] k&]] LROUM

� k] “/ �]` �]]	]` �]˝]�]�] 	]+™ �]˝]] ı]]�]] LVORTM

&]^	]� k]�] 	 k] ı])� k]�
]) � k] �]&& �] t]�]` LRUORYM

)+��] ] k]�]	 k] ı]) ı])� k]�
]) � `
˝]])`( LRZOSTM

&]^	]� k]�] 	 k] )]˙]] � k] �]ı]	]] �]˝]]�]] LSUOTVM

�]ı]	 k] � ] �]˝]�]�] LTWOUVM

)]˙] � ] ı]˝˛]) � g])˝] � k] ˘ g])
� k)�]] LUUE UVM

)]˙]] 	 k] &]^	]� k]�] � ] �]��]]	] ^� �]] LUWOUZM

T )]˙]] 	]� g]� &	 k]��]) � ` �] k]	 k] � ` � g])˝] LROXM

� g])˝] � ` 0ı]]�]	]] � )	 k] � ` �] t]�] LUOWM

T /^ì]�] œ] ı]) -]�]] ˝] k]å	 k] � ] & k]�] LYORYM

F+�] ˝ k] k) k&
]˝]]- œ] � ` � k]
]] 	]+™ � œ)� k]G LRYM

-]�] � ` �]¹` � œ] œ( � ] �]�]] LRZOSTM

˘]�]˝� ])` ˝])` k� � k] �]˘]]�]] �]�]] LSUOSXM

)]˙]] 	 k] 0	] k� ı])� k]�
]) � ` �]å] “/ � ` LSYOT[M

U )]˙]] 	]� g]� &	 k]��]) 	 k] � � g]�] ^� �]] ^�
ı])� k]�
]) +` )]˙]] n+ LROTM

0�]	 k] 4� ı k]å � ] �]ı]	]] k&]] LUORYM

ı k]å �]]˝] � ]�] ˝]� ^�])] ı]å] ) k+�]] LRWM

ı])� k]�
]) o/�]]	] œ] � ] )]˙]] n+ LRXM

&]^	]� k]�] 	 k] �]ı]	 k] � ] �]˝]�]�] �]˝]]�]] LRZOSXM

�]ı]	]] ı]+� k] )]˙]] ı]) ı g])] a+-] LSYOTWM

)]˙]] �]]˝] � ]�] ˝]� ı]]�]�] LTSE TTM

0�]	 k] �
]� “] k� ı])� k]�
]) � ` �]^+�]] � ` LTXM

V )]˙]] � k]�]�]��]) � ` &]
]˝] LROUM

&`
]]) ı]) +]˛] � ` ^�]]] “/ LVORSM

&]^	]� k]�] � k] /�]� ] �]˝]�]�] �]˝]]	 k] k� ^�]4
� +] �]�]] LRTOSVM

�]˝]�]�]B � n]^�]�] k]	] ^�]) ˙]]4�]] LSWOTRM

W &]^	]� k]�] k� ^]�]]( �]]^ä]�] LROZM

0�]	 k] Ü]]˛ “]	]] � )	]] 	]+™ ! k]å] LR[ORVM

0� k] � k]) œ] � ` �] t]& � œ] œ( � ] �]�]] LRWOSUM

)]˙]] &])] 	 k] 0�] k� ı])� k]�
]) � ] -]&)
^� �]] LSVOSYM

X ˘]]) ˙]]	]
]) œ] � ] &� “]	] LROYM

4� ! k]"] �]�]Î ) �]™�] ^	]� �]] LYM

-^˝] Ü]]˘]`	] � ` -&]�]˝] LZORUM

o/�]]	] � ] � k]"] )]˙]] �]	]]�]] �]�]] LRTE RUM

&� “]	] � ] �]˝]�]�] &]^	]� k]�] � k] �]˝]]�]]
�]�]] LRVOSYM

˘]]) ˙]]	]
]) ˘]]) )]˙]] Ÿ+ LRXM

ı]^
]¾] ˙]	] œ] � k] )]˙] ^�]� k]�]] LRYM

&�] �]™�] �]] )]˙]] 0 œ#� k] LSUM

Y � k] kæ - n]) �]� k) � ] &� “]	] LRORUM

! k] k" �]™�] 	 k]  a]& � k] t1 ˘]] 0#]�]] LZORSM

˙]�] ˝]� SET[[ �]]�] - n]) � a]�]+ 	]+™
�]`˝]˝ k] LRUM

^˙]ì]] “/�] 	 k] &� “]	] � ] �]˝]�]�] �]˝]]�]] LRVOSXM

� k] kæ - n]) �]� k) � ] �]˝]�]�] LS[E SRM

4�  gt]]]) )]˙]] 0�] k)�]] LSTOSVM

Z &]^	]� k]�] 	 k] ı]]ı] � � g]�] ^� �]] LRORZM

X[ �]]�] ˝]� 0˙]]å ı]å] ) k+�]] LSM

^˙]ì]] “/�]E &]^	]� k]�] k� ı]]�] -]�]] LS[OSTM

X[ +�˝] œ] � ` �]^
]��]
]]�]` LSUOSXM

�]�]`+] WZ +�˝] œ] �]]& Ü]� " + k]�]] LSVM


]+ � ]" $]�]] ˙]]4�]] LSWM

	]�])` - n]) ı]^
]¾] ˙]�]+ � ] 	]]�] LSWM

R[ 4� �
]� “] g&˝] &]^	]� k]�] � k] ^�]�]] LROSRM

�]`� ]4�] 	 k] �
]� “] g&˝] � ` �]&& � ` LRTM

RUYU



RUYV &]^�]� k]�] �]]) o]�]QRBY

R �] g+&] k� )]˙]] �]+ k]�]]� `�] R k� )]˙]
k� ˝]`�] k) �]]�]E � n]^�]�] k]�] � ] )]˙]]

�]� g]� &� k]��]) �]Î 	]� k]�] -]�]] - n]) 0�]� k]
	]+) � ` 
 k])]� o]&` � ) &`D S S a� !
�]�]�] �]]& �]+ k]�]] � k] �] g+&] k� )]˙]]
�]+ k]�]]� `�] � k] - n]) �]˘˘ k] ı])� k]	�]) k�
�]�]�]� k� a� ! �])˝]�] œ] � k] �]� g]� &� k]��])
k� +]˛] � œ] � ) ^&�]]D T �]� g]� &� k]��]) /�]

�])˝]�] œ] � k] ^	]�]]) k&	]� U � k] ]�]] - n])
�]+ t] 0�]� k] /� œ+ -ı]� k] k&�]˝]] k� � o]^&) k�
�]ä]]� k] � œ] )�] ^&�]]D V

T ^( ) )]˙]] � k] -ı]� k] Ü]ˇ]]�] &)�]])`
-	]ı]�]˙] � k] -] k&	] ^&�]] ^� �]+ a� !
/�])]4^�]�] œ]� � k] � k] -]4 ^˙]�]� œ] 	]]+`

])]� k] k� - n]) t1 ˘ k] �]]�]&]�] k� �] k]]
�]` + œ]D W U 0�]� k] � +] ^� � k] k4� k] �] n]O
˙]�]]�]� + k]� k] ˘]]^+4 ^˙]�]� œ] � k] “/ �]]�]`
�] + k]E � k] ^&�]� k] � œ] � ao]&) + œ]E 0�]� œ] � a]^ÃE
�]]�] - n]) ı n]�]` �]�]�] + k] X - n]) � k] )]˙]O
�]+�] � œ] � k]�]] � )� k] k� � ]^�]�] + œ]D -	]O
ı]�]˙] � k] -]�]] &` ]�]` ˛]` ^� �]+ 0�]
�] n]˙]�]]�] œ] � k] � �]^&�] œ] k� �]]^+˝�] - n])
0�]� ` �]]�]] � ` ^	]�]] k&D V )]˙]] � k]

RBS � �]] r� o]^&)Ds � �]]	]` � n]^�]�] k]^	]�]]D
RBT ��]]yE r/�])]4�] k� � k]" œ]Ds RBU
��]]yE r�]˘˘ k]Ds

�]+ -]�]] �]` &` ^� 0� œ+ +) ^&�] �]+`
�]ä]`ä] �]]�]] - n]) &]�]O�]^&)] &` ˙]]4
˙] k] )]˙]] � k] &` ˙]]˝]` n+D ˝]`�] �]]�] ˝]�
0� œ+ ˝]]�]`�] &` ˙]]�]` ˛]`E� /�] k� �]]&
0� œ+ )]˙]] � ` � k]�]] 	 a]Î � )�]` ˛]`D

W ^˙]�] �] n]˙]�]]�] œ] � k] �]]�]] ]�]] ˛]]
0�]� œ] � k] a� ! �] g+&] ] k]¾]� � k] ˛ k]D 0�] k�
�]]�] ˛ k] &]^�]� k]�]E� R +�]��]]+E� �]`	]]O
4�]� - n]) -˙])�]]+D� S X /�] �] n]O
˙]�]]�] œ] � k] � a]��] &)�]])` � k] �]4 �]]�]�
^&4D 0�]� k] &]^�]� k]�] � k] � k]�]˝]	]��])
�]]�] ^&�]]E T +�]��]]+ � k] 	]&)� E �]`	]]O
4�] � k] � k]	]� - n]) -˙])�]]+ � k]
-� k]&�]] k]D U

Y �]]) &]^�]� k]�] � k] -ı]� k] ^&�] � œ]
# ]�] ^�]�]] ˛]] ^� �]+ �] ˝] k] )]˙]] k� �]+ t]
� k] ^�]�]� k]�]]�]] �]ä]`ä] �]]�]] �]]4]]E �]
+` 0�]� ` &]�]O�]^&)] ı]`4]] ˝]]^� � a]&
� k] g&^�]˝] �] � k)D /�]^�]4 0�]� k] � a]��]
&)�]])` � k]  a]ä]]^)	] � ` ^� 0� k] g!"

RBV � �]] �]]�]&E r0	]� ] ı]]�]	]Oı] k]�]�]
+ k]˝]] ) k+Ds RBW ��]]yE r k� � k]" œ] � œ]Ds
� �]˝]�]�] r� k])] 	�]]�]` ı])� k]�
]) n+Ds
� �]˝]�]�] r�]+ k]
]] 	 k] �� ı]] � `Ds ��]]�]&
/�]� ] �]˝]�]�] n+E rı])� k]�
]) ˙ n]�]] � n]	]

n+Hs � �]˝]�]�] r�]+ k]
]] 	 k] �]&& � `Ds RBX
� �]]	]` � n]^�]�] k]	]` 	]]�]D

RR ( ])�] - n]) � g]	]]	] k� )]˙]] LROUM

&^�]�] - n]) 0¢]) k� )]˙]] LVOUVM

� )O
]� g]�]	 k]
]]�]] -]4�]] LS[M

� )]) � ] -� a]
]] a� ˘]�]] ˙]]4�]] LSSM

^� �] œ] k� k&
]˝]] � ` �]^+�]] a+ “/ LTYM

&^�]�] - n]) 0¢]) k� )]˙]] -]ı]�] � œ]
^�] œå� k] LU[M

ı g])�] - n]) 0¢]) � k] ^�]�]	 k]
]]�]` ]�] œ) LUUM

RS F o-˝] � ] �]�]�]G - n]) 0�] k� �]]& LRORTM

�]`� ]4�] ]å] + k]�]] LRM

o-&Î 	]` �]�]�] )]	 k]
]]� k] ˘]�] œ� � k] LTM

�]˘˘]] �]]	] �] a+˝] �]æ ˙]]4�]] LUM

&]^	]� k]�] ^+��]] ı]]	 k] k� ^�]4 0 k#�]] LRTM

-ˇ�]y R
R S/˝] TWBU

^�]� “] SSBRYE
RZ
^�]� “] TWBT[

S 
�] SYBUZE V[
S)] SUBR
S/˝] TWBVE W

T �]�] USBSU

U 0˝] R[BZE R[

V S/˝] TWBX
4˙] RBX

W S)] S[BRWE RY

X &]	] RBRXE S[
&]	] VBRRE RS

�������������������

g&�])] � q]�]y
R &]	] SBUY

&]	] VBRTE SZ

S &]	] SBRXE RY

T &]	] UBY
&]	] VBRS

U &]	] SBUZ
&]	] TBRSE SY



&]^�]� k]�] RBZQSBU RUYW
&` ˙]]4 ˝]]^� �]+ /�] ˘]`ä] œ] � k] � a]&
� k] g&^�]˝] �] � k)D Z - n]) �]˘˘ k] ı])O
� k]	�]) � k] � a]��] &)�]])` � k] &]^�]� k]�] ı])
�� ı]] - n]) &�]] � )� k] k� ^�]4 0�]])]D R

R[ �]]) � a]��] &)�]])` � k] &]^�]� k]�] � k]
� +]E r� Ÿ] -ı]� k] �]]^�]� )]˙]] � k] $)˝]] gt+
^˙]�]� k] ˝ a]�] �] k]] œ] � ] �]]�]Oı]]�] ˝]�] ^� �]]
n+D -]) �]+ k&� k]]] ^� ˝ a]�] -ı]�]` 0î]
k� g&�] k) �] n]˙]�]]�] œ]� k� � a]� ]�]� k] � �]ä] k])

�]] ) k+ + k]E ˝] k] ˙]]�]˝ k] + k] ��]] + k]]]H
˝ a]�+])` �]˙]+ � k] � Ÿ] )]˙]] k� �]]�]� k] & k]�]`
#+ tÎ ]]Ds RR ˝]�] &]^�]� k]�] � k] 0�]
-^ˇ]� ])` � k] �]]˝] � ` ^˙]� k] � a]��] &)O
�]])` � k] &]^�]� k]�]E +�]��]]+E �]`	]]4�]
- n]) -˙])�]]+ � ` k&�]�]]�] � ` ^ä]�� k]O
&])` �] Ÿ]ı]` ˛]`D &]^�]� k]�] � k] 0�]� k] � +]E
RS r� k]+)�]]�]` � ) k� -ı]� k] � k]�]� œ] � k]
&�] ^&�] ˝]� ı])�]� ) k&�]D +� œ] �]]� k] k�
^�]4 �]]]O�]�ä]` - n]) ı]`� k] k� ^�]4
ı]]�]` k&D RT ^( ) k&�] ^� � n]�] ^&�]� k]
� œ] -˘!] �]]˝]] n+E +�] �]] )]˙]] k�
�]+ t] � k] �]ä]`ä] �]]�]] �]]� k]�]]� k] �] n]O
˙]�]]�]D� /�] k� �]]& ˝ g] n( �]�]] � )�]] ^�
˝ g] -ı]� k] /�] � k]�]� œ] k� �]]˛] -] k] ��]]
� k)]]Ds

RU -^ˇ]� ])` � k] 0�]� ] � a]�]]�] �]]�]
^�]�]] - n]) 0� œ+ &�] ^&�] ˝]� ı])�]]D
RV &�] ^&�] k� -]^�]) � œ] � k] �] n]˙]�]]�]
	]]+` �]]�]] �]]� k]�]]� k] �]�]` ˙]�]]�] œ]� � k]
ä�]]&] -˘ k! - n]) ˝ o] a&Í �˝] ^&�] ) k+
˛ k]D RW /�]^�]4 -^ˇ]� ])` 0� œ+ #+O
)]�]] ]�]] �]ä]`ä] �]]�]] - n]) &]�]O�]^&)]
k&� k] k� �]˙]]�] �]]]O�]_�ä]�] t] +` k&˝]] )+]D

RX - n]) �]˘˘ k] ı])� k]	�]) � k] /�] ˘]]) œ] �] n]O
˙]�]]�] œ]� � k] �]]�]E � a]^Ã - n]) +) ˝])+
k� �]]^+˝�] k� �]] k) � œ] o-&Î �]` �]�]�] &`D

RBR[E RVE RX ��]]yE r�]˘˘] œ]Ds RBRT
��]]yE r�]˘˘ k]Ds

0�]� k] &]^�]� k]�] � k] +) ˝])+ k� &	 “]�] - n])
�]ı]�] œ] k� �]] k) � œ] �]�]�] &`D R

RY )]˙]] �]� g]� &� k]��]) � k] ˙] k] �]�]�]
˝]�] ^� �]] ˛]]E 0�] k� -]^�]) � œ] � a]��] &)O
�]])` � k] 0�] �] n]˙]�]]�] œ] � k] 0�] k� �]]�]� k]
ı k]	] ^� �]]D S RZ ˙]�] )]˙]] � k] 0�]� k]
�]]˝] � ` ˝] k] 0�]� k] ı]]�]] ^� 0�] �]�]
�] n]˙]�]]�] œ] � œ] &]^�]� k]�]E +�]��]]+E �]`	]]O
4�] - n]) -˙])�]]+ T ˙ n]�]] � k] “/ �]+™ n+D
- n]) � k] )]˙]] k� �]]�]� k] � k]�]] � )˝ k] ) k+D
S[ )]˙]] ˙]�] �]` 0�]� k] k4� k] �]]�]� k] ı])
�]]˝] � )˝]] ^˙]�] k� ^�]4 � a]^Ã - n])
�]�]�] � ` ä]Î )˝] + k]˝]` ˝] k] �]+ ı]]˝]] ^�
� k] 0�] k� ı g] k) )]˙�] k� ˙]] g&O" k]�]] � )� k]O
�]]� k] �]�]` ı a]˙]]^)�] œ] - n]) ˝] o]^¾]� œ] U � k]
&�]  a]�]] � k]+˝]) Ÿ+D SR - n]) &]^�]� k]�]
)]˙]] a� �]Î k� )]˙] k� ı]+� k] �]]�] ˝]�
�]+™ )+]D V

S �]� g]� &� k]��]) � k] -ı]� k] )]˙] k� g&�] k)
�]]�] � “/ �]ı]� k] k&� k] - n]) 0�]� ]

�]�] /˝]�]] � k]˘ n]�] + k] ]�]] W ^� �]+ �] k]
�]+™ ı]]�]]D S /�]^�]4 )]˙]] � k] -] k&	]
^&�]] ^� ˙]] g&O" k]�]] � )� k]�]]� k] ı a]˙]]^)�] œ]E
˝] o]^¾]� œ]E " k]�]]O" k]"� ] � )� k]�]]�] œ] - n])
� �]^&�] œ]� � k] � a]�]]�]] ˙]]4 ˝]]^� � k]
)]˙]] � k] 0�] k� �]ı]� k] �]˝]] t4D /�]^�]4 � k]
�]�] -]4 - n]) )]˙]] k� �]]�]� k] �] kå a+4D X

T )]˙]] � k] 0�]� k] � +]E r� Ÿ]� k] 4� �]ı]�]]
k&�]] n+E � Ÿ] ˙]]�]�]] ˘]]+˝]] gt+ ^� �]+

�]ı]�]] ��]] n+D � Ÿ] ˙]]�]� k] k� ^�]4 �] a+˝]
� k]˘ n]�] gt+Ds U ˝]�] � �]^&�] œ] � k] )]˙]] � k]
-)]�]` �]]�]] � œ] � +]E� Y r k+ )]˙]]E ˝ g]
� a]]O� a]] ˙]`4D -ı]� k] � k]�]� œ] � k] �]+

SBS � �]]	]` k4� k] �] k]�] œ] � ] �]� g]+ ˙] k]
˙�] k]^˝]�]O^
]È] - n]) 	]�]¾]O^
]È] � œ] �]]^+)
˛ k]D SBU � � g]�] ı]]# � œ] &]	] SBU] � k] � k]� )
XBSY ˝]� � ] ^+��]] -)]�]` �]]�]] � œ] ^�]]]
�]�]] ˛]]D

-ˇ�]y R
R R)] YBUZE V[

�]˙] R[WBUUE
UW

�������������������

g&�])] � q]�]y
R &]	] RBS[

&]	] UBZ
&]	] VBRRE RS

S &]	] RBV

T &]	] RBTE W

U &]	] SBS
&]	] UBX
&]	] VBY

V &]	] WBSY
&]	] R[BR

�������������������

-ˇ�]y S
W &]	] UBUE V

X &]	] UBWE X
&]	] VBXE Y

Y S)] RYBSW
4˙] UBX
�]�] TWBRR



RUYX &]^�]� k]�] SBVORZ
�]ı]�]] �]˝]]E ^( ) +�] 0�]� ] �]˝]�]�]
�]˝]] t4 k]Ds

V )]˙]] � k] � �]^&�] œ] � k] � +]E r˝ a]�]
�] k]] �]˝]]- k] ^� � Ÿ]� k] ��]] �]ı]�]] k&�]]
- n]) 0�]� ] �]˝]�]�] ��]] n+D �])�]] ˝ a]�+] k)
a"� kåO a"� kå � ) ^&4 ˙]] t4 k] - n]) ˝ a]�+] k)


]) -]�] �] k]] œ] k� ^�]4 	] n]˘]]�]�]� �]�]]
^&4 ˙]] t4 k]D � k])] �]+ n( �]�]] -"�]
n+D W � k]^� �] -]) ˝ a]�] � a]� k] �]+ �]ı]�]]

- n]) 0�]� ] �]˝]�]�] �]˝]]- k] k]E ˝] k] � Ÿ] ˝ a]� œ+
/�]]�] - n]) ˝] k]+ k( gt&]] - n]) ˝ a]�+])] �] a+˝]
�]��]]�] � tÎ ]]D R /�]^�]4 �]˝]]- k] ^�
� Ÿ]� k] ��]] �]ı]�]] k&�]] - n]) 0�]� ] �]˝]�]�]
��]] n+Ds

X 0�+ œ]� k] )]˙]] � k] ^( ) � +]E r)]˙]]
-ı]� k] � k]�]� œ] � k] �]+ �]ı]�]] �]˝]]4E ^( )
+�] 0�]� ] �]˝]�]�] �]�]�]] t4 k]Ds

Y ˝]�] )]˙]] � k] � +]E r� Ÿ] -˘!` ˝])+
˙]]�]˝]] gt+ ^� ˝ a]�] "]�]O�]" k]�] � ) ) k+
+ k]E ��] œ]^� ˝ a]�] ˙]]�]˝ k] + k] ^� � k])] n( �]�]]
-"�] n+D Z -]) ˝ a]�] � a]� k] �]+ �]ı]�]]
�]+™ �]˝]]- k] k] ˝] k] ˝ a]�] �]�] k� ^�]4 �]+
�]ä]] ˝]�] n+D � k]^� �] ˝ a]�] �]�]� k] ^�]�]� )
�] k]˘]] n+ ^� �]�]�] k�  a]ä])˝ k] 	]]�]& � Ÿ]
-ı]�]] �]�] �]&�] gt&]] - n]) ˝]�] ˝]� ˝ a]�]
� a]� k] � g]# ` �]]˝ œ] �]˝]]� ) ˇ] k]� k] � œ] )�] k] k]D
�]]) k4�]] a� ! �]+™ + k]� k]�]]�]]D � Ÿ] � +˝]]
gt+E ˝ a]�] � a]� k] �]+ �]ı]�]] �]˝]]- k] ˝]]^� � Ÿ]

˙]]� gt] ^� ˝ a]�] 0�]� ] �]˝]�]�] �]` �]�]�]]
�]� k] k]Ds

R[ � �]^&�] œ] � k] )]˙]] � k] � +]E
r a&^�]�]]� � œ] k4�]] � k] “/ �]+™ + k]]] ˙] k] )]˙]]
� ` �]+ �] t]] ı g])` � ) �] k� D -]˙] ˝]�
^� �]` �]+]�] )]˙]] �]] )]˙�]ı]]�] � k] ^� �]`
˙]] g&O" k]�]] � )� k]�]]� k] ı a]˙]])` � k] �]] " k]�]]O

SBV � �]] �]]�]&E r g� kå � ` ˙]�]+C � g]O�] k]�])
� ] k%)Ds SBR[ � �]] r� g]]` ä]�]`	]Ds

" k]"� ] � )� k]�]]� k] � k] �]] � �]&` � k] k4�]`
�]]˝] �]+™ ı g]!`D RR )]˙]] ˙] k] ı g]! )+]
n+ �]+ �]˝]]�]] � a]_	� �] n+D � k] “/ �]` o/�]]�]

)]˙]] � k] �]+ �]]˝] �]+™ �]˝]] �]� ˝]]E ^�]�]]
k&�]˝]]- œ] k� ˙] k] �]	�]) o/�]]�] œ] k� �]`˘] �]+™

)+˝ k]Ds
RS /�] ı]) )]˙]] -]]O�]� g]�]] + k]

0# ]D 0�]� k] a+��] ^&�]] ^� � n]^�]�] k]�] k�
�]�]` �]]^�]�] œ] � k] �]]) $]�]] ˙]]4D R

RT ˙]�] �]+ a+��] ^&�]] ]�]] - n]) �]�]`
�]]^�]�] œ] � k] �]]) $]�]] ˙]]� k]�]]�]] ˛]]E ˝] k]
&]^�]� k]�] - n]) 0�] k� �]]^˛]�] œ] � k] �]` gt%æ]
]�]] ˝]]^� 0� œ+ �]` �]]) $]�]] ˙]]4D

RU ˝]�] &]^�]� k]�] � k] )]˙]] k� o-]O
)�]� œ] k� �])&]) -)�] k]� � k] � g]�]O� g]�]
- n]) �] a+˝] �]]�]ˇ]]�]` � k] �]]˝] � `E ˙] k]
� n]^�]�] k]�] k� �]]^�]�] œ] � k] �]]) $]�]� k] k�
^�]4 ^�]� �]] ˛]]D RV 0�]� k] )]˙]] k�
-^ˇ]� ])` -)�] k]� � k] ı g]!]E r)]˙]] � k]
k4�]] � å] -] k&	] ��] œ] ^&�]]Hs ˝]�] -)O

�] k]� � k] &]^�]� k]�] � k] �]])` �]]˝] �]˝]]�]`D S

RW ^( ) &]^�]� k]�] )]˙]] k� �]]�]� k] ]�]]
- n]) 0�]� k]  a]ä]]^)	] � ` ^� -]) )]˙]]
0� k] ˛] k]å] �]�˝] k& ˝] k] �]+ 0� k] �]ı]� k] � ]
�]˝]�]�] �]˝]] �]� ˝]] n+D

RX ^( ) &]^�]� k]�] -ı]� k] 
]) ]�]]
- n]) 0�]� k] -ı]� k] �]]^˛]�] œ] �]]�]` +�]��]]+E
�]`	]]4�] - n]) -˙])�]]+ � k] �]+
�]�] �]˝]]�]]D RY &]^�]� k]�] � k] 0�]� k] �]+
Ü]]˛ “]�]] � )� k] k� ^�]4 � +] ^� ��] “]
� ] ı])� k]	�]) &�]] � k) - n]) /�] )+��]
� ] � a]�]]�]] � k) ˝]]^� � n]^�]�] k]�] k� �]]� `
�]]^�]�] œ] k� �]]˛] &]^�]� k]�] - n]) 0�] k�
�]]^˛]�] œ] � ] �]]	] �] ^� �]] ˙]]4D

RZ ^( ) )]˝] � k] 4� &	 “]�] � œ] &]^�]O
� k]�] ı]) �]+ )+��] �] k]�]] ]�]]D T /�]^�]4
0�]� k] ��] “] k� ı])� k]	�]) � ` ˝]])`( � `D

-ˇ�]y S
R &]	] SBUY

&]	] VBRWE SZ

�������������������

g&�])] � q]�]y
R &]	] SBSU

S &]	] SBZ

T &]	] SBSY



&]^�]� k]�] SBS[OTU RUYY
S[ &]^�]� k]�] � k] � +]E

rı])� k]	�]) k� �]]�] � ` � a]]O� a]]
˝]� � ˝]])`( + k]˝]` ) k+E

��] œ]^� � a]^Ã - n]) ˝]]� ˝] ^�] “( 0�]`
� ` Ÿ+D R

SR �]+ �]�]�] - n]) & n]) � k] �]&�]
k&˝]] n+E S

)]˙]]- œ] � k] ı]& � k] +"]˝]] n+ - n])
0�] ı]) #+)]˝]] n+E T

� a]^Ã�]]�] œ] � k] � a]^Ã - n]) ı n]�]` �]�]O
�]�]]�] œ] � k] �]]�] k&˝]] n+D U

SS �]+  g]æ - n]) ^!ı]` �]]˝ œ] ä]]^+)
� )˝]] n+E V

�]+ ˙]]�]˝]] n+ ^� t-ˇ k] k) � œ] ��]] n+E W

0�] k� �]]˛] ) n]	]�]` � ] ^�]�]]�] n+D X

ST k+ � k] k) ı a])�] œ] k� ı])� k]	�])E � Ÿ]
˝ k])] 	 a]^© �]] -&] � )˝]] gt+E ˝ k])`
˝]])`( � )˝]] gt+E

��] œ]^� ˝ g]� k] � a]� k] � a]^Ã - n]) 	]_�˝]
&` n+D

+�]� k] ˝ a]�]� k] ˙] k] ı g]!] �]+ ˝ g]� k] � a]� k]
�]˝]]�]] n+E

)]˙]] � k] ^˙]�] �]]˝] � ` •˘]˝]] n+ �]+
˝ g]� k] +�] ı]) ä]]^+) � ` n+Ds Y

SU ^( ) &]^�]� k]�] -)�] k]� k� ı]]�]
]�]]E ^˙]� k] )]˙]] � k] � n]^�]�] k]�] k� �]]^�]�] œ]
� k] �]]	] � )� k] � ] � ]�] �] Ÿ]ı]] ˛]]D Z

&]^�]� k]�] � k] -)�] k]� � k] � +]E r� n]^�]�] k]�]
k� ^� �]` �]` �]]�]` � ] �]]	] �]˝] � )D � a]� k]

)]˙]] k� ı]]�] � k] ˘]�]E � Ÿ] )]˙]] � k] 0�] k�
�]ı]� k] � ] �]˝]�]�] �]˝]] t1 ]]Ds

SV -)�] k]� ( n])�] &]^�]� k]�] � k] )]˙]]
k� �]]�]� k] � k] ]�]] - n]) 0�]� k] � +]E

r� a]� k] �] g+&] k� � o]&` �] k]] œ] � œ] 4�
-]&�]` ^�]�]] n+ R[ ˙] k] )]˙]] � k] �]ı]� k]
� ] �]˝]�]�] �]˝]] �]� ˝]] n+Ds SW )]˙]]

SBS[ � �]] r+� k]�]] � k] +� k]�]] ˝]� Ds

� k] &]^�]� k]�] � k]E ^˙]�]� ] �]]�] � k]�]˝]	]��])
˛]]E R � +]E r��]] ˝ g] �]]� “/ � a]� k] �]˝]]
�]� ˝]] n+ ^� � Ÿ]� k] ��]] �]ı]�]] k&�]] - n])
0�]� ] �]˝]�]�] ��]] n+Hs S SX &]^�]O
� k]�] � k] )]˙]] � k] � +]E r)]˙]] ˙] k] )+��]
˙]]�]�]] ˘]]+˝]] n+E 0� k] �]˝]]�]] ^� �]` �]`
�]]�]` �]] ˝] o]^¾]� �]] " k]�]]O" k]"� ] � )� k]O
�]]� k] ı a]˙]])` �]] ˙�] k]^˝]�]` k� �]�] � ` �]]˝]
�]+™ n+D T SY �]]) ˙] k] ı])� k]	�]) ��] “]
� œ] n+ �]+ )+��] �] k]�]� k]�]]�]] ı])� k]	�])
n+D U 0�]� k] )]˙]] �]� g]� &� k]��]) � k] �]˝]]�]]
n+ ^� -]^�])` ^&�] œ] � œ] ��]] + k]� k]�]]�]]
n+D -�] � a]�] ^� ˝ g]� k] ^�]�˝]) ı]) � n]�]O�]]

�]ı]�]] - n]) � n]�]O� k] &	 “]�] k&� k] ˛ k]D
SZ k+ )]˙]]E ˙]�] ˝ g] ^�]�˝]) ı]) ˛]] ˝] k]

˝ g] �]^�]��] � œ] + k]� k]�]]�]` �]]˝] œ] k� �]] k) � œ]
�] k]˘]� k] �]]] - n]) )+��] �] k]�]� k]�]]� k] ı])O
� k]	�]) � k] ˝ a]� k] �]˝]]�]] ^� -] k] ��]] + k]� k]O
�]]�]] n+D T[ � a]�] ı]) �]+ )+��] /�]O
^�]4 �]+™ ä]]^+) ^� �]] ]�]] ^� � Ÿ] a&^�]�]]
k� �]�]` o/�]]�] œ] � k] � +™ ä�]]&] � a]^ÃO

�]]�] gt+ �]_�� � a]� k] /�]^�]4 �]˝]]�]] ]�]]
^� � Ÿ] )]˙]] � k] �]ı]� k] � ] �]˝]�]�] �]˝]] t1
- n]) ˝ g] ˙]]� k] ^� ˝ g] �]�] � œ] ��]] �] k]˘]
)+] ˛]]D V

TR k+ )]˙]]E ˝ g]� k] �]ı]� k] � œ] 4� ^�]	]]�]
� g])˝] k&�]`D �]+ � g])˝] ˙] k] ˝ k] k) �]]�]� k] �]å`
˛]` �] a+˝] � o]�]`O˘] n]å` ˛]` - n]) ˝ k]ä] ˘]�]�
)+` ˛]` - n]) 0�]� ] Î ı] �]�]]�]� ˛]]D
TS � g])˝] � ] ^�]) �]^æ�]] �] k]� k] � ] �]�]]
˛]]E W 0�]� ] �]`�]] - n]) 0�] k� �]]ä g] ˘] t]&`
k� ˛ k]E X ı k]" - n]) ˙] t]
 œ] ˝] t]� k] k� ˛ k]E Y

TT " t] œ] �] k] k+ � ` ˛]™E Z ı n]) � ] a� !
^+��]] �] k] k+ � ] - n]) a� ! ^�]¸`� � ]
˛]]D R[ TU ˝ g] � g])˝] � k] k&�]˝]] )+] - n])
^( ) 4� ı]˝˛])E ˙] k] ^� �]` k� +]˛]

SBTT � �]] r�]¹` � œ] ı]� ]�]` �]�]` L�]] �] t]˘ k] � œ]
%]�]` �]�]`M ^�]¸`Ds

-ˇ�]y S
R R/˝] SZBRR

-�] RSBRT
�]˙] RUXBV
^�]� “] TSBRXORZ

S Ü k]�] RBX

T R�]�] SBXE Y
�]˙] XVBX
^�]� “] SXBV
&]	] UBRX

U 	]`˝] SBW
�]�] SBSW
�]] g� RBV

V ^�]� “] TTBT
R a� ) SBR[

W �]˙] RTZBRS
/ì] UBRT

X �]˙] TWBZ
�]˙] RRSBU

Y &]	] RBRX
&]	] SBSY

Z &]	] SBRSE RU

R[ &]	] RBTE W

�������������������

g&�])] � q]�]y
R &]	] RBX

S 0˝] URBRV

T &]	] SBR[E RR

U 0˝] U[BY
&]	] RBRX

V &]	] SBUX

W &]	] SBTXE TY
&]	] XBU

X &]	] VBSY
&]	] XBV
&]	] YBTE S[

Y &]	] SBTZ
&]	] XBW
&]	] YBVE SR

Z &]	] XBXE RZ

R[ &]	] SBU[OUS



RUYZ &]^�]� k]�] SBTVOUX
� ] � ]"] a+-] �]+™ ˛]]E -ı]� k] -]ı]
-]�]] - n]) �]`ˇ k] 0�] � g])˝] k� �] k] k+ - n])
^�]¸` k� ı n]) œ] ı]) �]]] - n]) 0� k] ˘ g])O
˘ g]) � ) ^&�]]D R TV ˝]�] �] k]+]E ^�]¸`E
˝] t]�]]E ˘] t]&` - n]) �] k]�]]E �]�] ˘ g])O˘ g]) + k]
]4 - n]) 0�] � g]�]` � ` ˝])+ �]�] ]4
˙] k] ])^�]�] œ] � œ] �]^�]+]�] � œ] + k]˝]` n+D
- n]) +�]] 0� œ+ k4� k] 0å] � k] ]�]` ^� � +™
�]` 0�]� ] �]]�] k]O^�]	]]�] �]+™ ^�]�]]D �]])
�]+ ı]˝˛])E ^˙]�]� k] � g])˝] � k] ˝] k]å ^&�]]
˛]]E 4� �]å] ı]+]å �]�] ]�]] ^˙]�]� k] ı g])`
ˇ])˝]` �]) ]�]`D

TW �]+` �]+ �]ı]�]] n+ ˙] k] ˝ g]� k] k&�]]
˛]]D -�] +�] )]˙]] � k] /�]� ] �]˝]�]�]
�]˝]] t4 k]D TX k+ )]˙]]E ˝ g] ˙] k] )]˙]]- œ]
� ] )]˙]] n+E ˝ a]� k] ��] “] k� ı])� k]	�])
� k] )]˙]E S 	]_�˝]E ˝]]� ˝] - n]) 	] k]+)˝] &`
n+E TY 0�]� k] �]�]` o/�]]�] œ] � k] ˝ k] k) -^ˇ]O

� ]) � œ] � ) ^&�]] n+ ^( ) ˘]] k+ � k] ˙]+ t] �]`
)+˝ k] + œ]E �]]˛] +` � n]&]�] k� ˙]]�]�]) œ] - n])
-]� ]	] k� ı o]^!�] œ] � k] ˝ k] k) -^ˇ]� ]) � œ]
� ) ^&�]] n+ - n]) �]�] ı]) ˝ a]� k] )]˙]]
#+)]�]] ]�]] n+E T ˝ g] +` �] k]� k] � ] �]+
^�]) n+D U

TZ �]]) ˝ k] k) �]]& 4� - n]) )]˙] �]å]
+ k]]] V ^˙]�]� ] &˙] “] ˝ a]�]� k] � �] + k]]]D
0�] k� �]]& 4� ˝]`�])] )]˙] �]å] + k]]]
˙] k] ˝] t]� k] � ] + k]]] - n]) ı g])` ˇ])˝]` ı])
)]˙] � k)]]D W

U[ ^( ) ˙] k] ˘] n]˛]] )]˙] -]4]] �]+
�] k] k+ � ` ˝])+ �]ä]� g]˝] + k]]]D X ˙ n]� k] �] k]+]
�]�] ˘]`ä] œ] � k] ˘ g])O˘ g]) � ) k&˝]] n+E ı]`�]
$]�]˝]] n+E + t]E ˙ n]� k] �] k]+] �]�] ˘]`ä] œ] k�
a"� kåO a"� kå � ) k&˝]] n+E � n]� k] +` �]+ )]˙]

/�] �]])` a+ g� �]˝] œ] � k] ˘ g])O˘ g]) � ) k&]]
- n]) ı g])` ˝])+ ^�]"] k&]]D Y

UR ˝ g]� k] k&�]] ^� � g])˝] k� ı n]) - n])
0�]� ` t0]^�]�] t] � +™ ^�]¸` k� - n]) � +™

�] k] k+ k� ˛ k]E 0�]` ˝])+ �]+ )]˙] � t]"
˙]]4]]D ^( ) �]` /�]� œ] ˛] k]å] �] k] k+ ˙ n]�]]
� å]ı]�] )+ ˙]]4]]E # `� ˙ n]� k] ˝ g]� k] k&�]]
^� � ˘˘]` ^�]¸` k� �]]˛] �] k]+] ^�]�]] a+-]
˛]]D US ˙ n]� k] ı n]) œ] � ` t0]^�]�] t] � +™
�] k] k+ � ` - n]) � +™ ^�]¸` � ` ˛]™E � n]� k]
+` �]+ )]˙] 4� �]]�]� k] � œ] �]ä]� g]˝] + k]]]
˝] k] g&�] k) � œ] � �]ä] k])D UT ˙ n]� k] ˝ g]� k] k&�]]
^� � ˘˘]` ^�]¸` - n]) �] k]+] ^�]�]] a+-] ˛]]E
� n]� k] +` /�] )]˙] k� a� ! ^+�� k] �] k]] œ]� � k]
^�]� k] + œ] k]E �]]) � k] 4� O g&�] k) � k] �]+™ ˙ a] kå
) œ+ k] # `� ˙ n]� k] �] k]+] ^�]¸` � k] �]+™
˙ a]å˝]]D

UU 0�] )]˙]]- œ] k� ^&�] œ] � œ] ��] “] � ]
ı])� k]	�]) 4� k4�]] )]˙] � ]�]�] � k)]] R

˙] k] � �]` �]]	] �]+™ ^� �]] ˙]]4]]D S �]+
)]˙] ^� �]` - n]) � k� +]˛] � œ] �]+™
^� �]] ˙]]4]]D T �]+ )]˙] /�] �]])` a+ g� O
�]˝] œ] � k] ˘ g])O˘ g]) � ) k� 0�]� ] o-˝] � )
$]� k]]] U - n]) ^�] “( �]+` +� k]	]] ˝]�
� ]�]�] ) k+]]E V UV # `� ˙ n]� k] ˝ g]� k] k&�]]
^� ı]+]å � œ] � k] 4� ı]˝˛]) ^�]�]] ^� �]`
k� +]˛] k� � ] k" -]�]] - n]) 0�]� k] �] k] k+E

˝] t]� k]E ^�]¸`E ˘] t]&` - n]) �] k]� k] � k] ˘ g])O
˘ g]) � ) $]�]]D W �]+]�] ı])� k]	�]) � k] )]˙]]
� k] �]˝]]�]] n+ ^� �]^�]��] � œ] ��]] + k]]]D X

�]+ �]ı]�]] �]˘˘]] n+ - n]) /�]� ] ˙] k]
�]˝]�]�] �]˝]]�]] ]�]] n+ �]+ �]) k]� k] k�
�]]�]� n+Ds

UW ˝]�] )]˙]] �]� g]� &� k]��]) &]^�]� k]�]
k� �]]�]� k] � at]+ k� �]�] ä]�]`�] ı]) ^])] - n])

0�]� k] &]^�]� k]�] � ] �]��]]�] ^� �]]D 0�]� k]
-] k&	] ^&�]] ^� &]^�]� k]�] � k] � œ]" &`
˙]]4 - n]) 0�] k� -] k] ˇ g]ı] ˙]�]]�]] ˙]]4D
UX )]˙]] � k] &]^�]� k]�] � k] � +]E r�]]� “/E
˝ a]�+])] ı])� k]	�]) �]�] “/	�]) œ] � k] �]+]�]

SBUT � �]] r o/�]]	] œ] k� 
 o]�]˙] œ]Es �]]	]` -]�]
�] k]�]D SBUU � �]] r g&�] k) �] k]�] œ]Ds

-ˇ�]y S
R &]	] SBUUE UV

S ^�]� “] SYBRU
&]	] VBRY

T ^�]� “] SXBVOX

U &]	] SBTS
&]	] UBS[OSS

V �]�] UVBR
^�]� “] VRBSYE
SZ
&]	] VBSY

W &]	] XBW
&]	] YBVE SR
&]	] RRBT

X &]	] SBTT
&]	] XBRZE ST

Y &]	] XBX

�������������������

g&�])] � q]�]y
R 0˝] UZBR[

�]˙] SBW
�]˝] WBR[
� g]� SSBSZ
� g]+ RYBTW
Ü]� RRBRV
Ü]� S[BW

S S�]�] XBRT
�]�] ZBX
&]	] XBRTE RU

T &]	] UBRX
&]	] XBSX

U �]˙] SBXOZ
�]˙] RR[BVE W
Ü]� RZBRV

V &]	] UBTU
� g]� RBTROTT

W &]	] SBTUE TV

X 0˝] URBSY
&]	] SBSY



&]^�]� k]�] SBUYQTBRT RUZ[
“/	�]) n+E �]�] )]˙]]- œ] � ] �]]^�]� n+ - n])

)+��] �] k]�]� k]�]]�]] ı])� k]	�]) n+E �]+`
�]˙]+ n+ ^� ˝ g] �]+ )+��] �]˝]] ı]]�]]Ds R

UY ^( ) )]˙]] � k] &]^�]� k]�] � ] ı]& - n])
t1 ˘]] � ) ^&�]]E 0� k] � “/ � k]+˝])`�] ˝] k]+ k(

^&4 - n]) � n]^�]�] k]�] k� ı g] k) Ü] o]˝]� � ]
	]]�]� - n]) � n]^�]�] k]�] k� �]�]` �]]^�]�] œ]
� ] � a]��] Ü]	]]�]� #+)]�]]D S UZ - n])
&]^�]� k]�] � `  a]ä]]^)	] ı]) )]˙]] � k] 	]&O
)� E � k]	]� - n]) -� k]&�]] k] T � k] � n]^�]�] k]�]
k� Ü] o]˝]� k� Ü]	]]�]�] k� -^ˇ]� ])` #+O

)]�]]D �]]) &]^�]� k]�] )]˙]] k� &)�]]) � œ]
+` � ]�] � )˝]] )+]D

T )]˙]] �]� g]� &� k]��]) � k] �] k]� k] � `
4� � g])˝] �]�]�]]�]` ^˙]�]� ` t1 ˘]] “/

W[ +]˛]� - n]) ˘] n]å] “/ W +]˛]� ˛]`D
0�]� k] �]+ � g])˝] � n]^�]�] k]�] k� Ü] o]˝]� � œ] g&)]
�]]�] k� � n]&]�] � œ] �]å` � )]�]`D S ^( )
)]˙]] �]� g]� &� k]��]) � k] � g]� k]&]) œ]E Ü]	]]O
�]� œ]E )]˙�]ı]]�] œ]E �]�]]+� ]) œ]E �]ä]]�]O
^˘]�] œ]E ��]]^�]�] œ]E �]])O-^ˇ]� ]^)�] œ] - n])
-�]]O-�]] Ü] o]˝] œ]� k� �]�]` -^ˇ]O
� ]^)�] œ] � k] �]�]) � k]˙]` ^� � k] 0�]� ` �]å`
� )]�]` � g])˝] k� 0 \&
]]"�] ı]) -] t4D

T /�]^�]4 � g]� k]&])E Ü]	]]�]� E )]˙�]O
ı]]�]E �]�]]+� ])E �]ä]]�]˘]`E ��]]�]`E
�]])O-^ˇ]� ])` - n]) -�]]O-�]]
Ü] o]˝] œ]� k� �]�]` -^ˇ]� ])` )]˙]] �]� g]� &O
� k]��]) � ` �]å` � )]�]` � g])˝] k� 0 \&O

]]"�] ı]) +]^ä]) a+4D � k] �]�]` 0�]
� g])˝] k� �]]�]� k] �] kå + k] ]4D U ˝]�]
� o] k&	] k4�]]�] � )� k]�]]� k] � k] ä] k])Oä] k]) � k]
k4�]]�] ^� �]]E r-�]]O-�]] )]� �" œ] - n])

SBUYE UZC TBRE RS � �]] r^ä]�]] -^ˇ]� ])O
� k]¾]Ds TBR �� )`�] SX �]`y LYY a( "MD
-^˝]y ]RU k& œ]D �� )`�] SyX �]`y
LYyY a( "MD -^˝]y ]RU k& œ]D TBSE T � �]]
r^ä]�]] -^ˇ]� ])O� k]¾] œ]Ds

�]]�]]- œ] k� �] k]] k]E � a]�] k]D ˝ a]�] �]�]� k] �]+
a+��] ^&�]] ˙]]˝]] n+ V ^� ˙]�] ˝ a]�] �])O

•�] k]E �] t]� a])`E � a])� o]$�]E ! k] k" � a])� o]$�]E
˝]]) œ]�]]� k] �]]˙ k]E �]	]� �]`�] - n]) �]]� `
�]�]` �]]ä] œ] � ` -]�]]ä] � a]�] k] k]E ˝] k] ˝ a]�]
�]�] ^])� ) �] k]� k] � ` 0�] � g])˝] � ` ı g]˙]]
� ) k] k] ˙] k] )]˙]] �]� g]� &� k]��]) � k] �]å`
� )]�]` n+D W ˙] k] � k] “/ ^])� ) 0�]� `
ı g]˙]] �]+™ � k)]]E 0� k] ( n])�] ˇ]ˇ]� ˝ k] �] k¹
� œ] œ( � ^&�]] ˙]]4]]Ds R X /�]^�]4
˙]�] �])•�] k]E �] t]� a])`E � a])� o]$�]E ! k] k" � a])O
� o]$�]E ˝]]) œ]�]]� k] �]]˙ k] - n]) �]]� ` �]�]`
�]]ä] œ] � ` -]�]]ä] � a]�]]�]` ı]å`E ˝] k] �]�]
)]� �" œ] - n]) �]]�]]- œ] k� �] k]] œ] � k] ^])� )
�] k]� k] � ` 0�] � g])˝] � ` ı g]˙]] � ` ˙] k] )]˙]]
�]� g]� &� k]��]) � k] �]å` � )]�]` ˛]`D

Y 0�] �]�]�] a� ! � �]&` �] k]] )]˙]]
k� ı]]�] -]4 - n]) �] g+^&�] œ] ı]) /�]O

ä]]�] �]]]� k] �] k]D� Z � k] )]˙]] �]� g]� &O
� k]��]) � k] � +� k] �] k]E r k+ )]˙]]E ˝ g] � a]]O
� a]] ˙]`4D R[ k+ )]˙]]E ˝ g]� k] a+��] ^&�]]
˛]] ^� +) �]+ o/�]]�] ˙] k] �])•�] k]E
�] t]� a])`E � a])� o]$�]E ! k] k" � a])� o]$�]E ˝]]) œ]O
�]]� k] �]]˙ k]E �]	]� �]`�] - n]) �]]� ` �]�]`
�]]ä] œ] � ` -]�]]ä] � a]�]˝]] n+ �]+ ^])� )
�] k]� k] � ` � g])˝] � ` ı g]˙]] � k) RR - n])
˙] k] � k] “/ k4�]] �]+™ � k)]] 0� k] ˇ]ˇ]� ˝ k] �] k¹
� œ] œ( � ^&�]] ˙]]4]]D S RS ^( ) �]` k+
)]˙]]E ˝]`�] �] g+&` -]&^�]�] œ] � k] ˝ k])` ^�]�]O
a� �] /ää]˝] �]+™ � `D � k] 	]&)� E � k]	]� E

-� k]&�]] k] Ÿ+ ^˙]� œ+ ˝ g]� k] � n]^�]�] k]�] k� Ü] o]˝]�
k� Ü]	]]�]�] � ] ^ä]��]] �] Ÿ]ı]] n+D T � k] ˝ k] k)
k&�]˝]]- œ] � ` � k]�]] �]+™ � )˝ k] - n]) 0�+ œ]� k]

˝ k])` �]å` � )]�]` �] k]� k] � ` � g])˝] � k] ı g]˙]� k]
� k] /�]� ]) � ) ^&�]] n+Ds

RT �]+ � a]�]� ) �]� g]� &� k]��]) © k]ˇ]
- n]) ˙]�]˙]�]]+" � k] �]) ]�]] - n]) 0�]� k]

TBY � �]] r� k] �]&	]]�] � )	 k] �]� k]Ds

-ˇ�]y S
R 0˝] URBTZ

&]	] RBRX
&]	] SBSY
&]	] UBZ

S &]	] SBW
&]	] VBRWE SZ

T &]	] RBX

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y T
R ^�]� “] SZBSS

S &]	] TBUOW

T &]	] RBX
&]	] SBUZ



RUZR &]^�]� k]�] TBRUOSY
a+��] ^&�]] ^� 	]&)� E � k]	]� - n])

-� k]&�]] k] � k] 0�] k� �]]�]� k] ı k]	] ^� �]]
˙]]4D ˝]�] 0�] -]&^�]�] œ] � k] )]˙]] k�
�]]�]� k] �]]�]] ]�]]D RU �]� g]� &� k]��]) � k]
0�]� k] � +]E r	]&)� E � k]	]� - n]) -� k]O
&�]] k]E ��]] �]+ �]˘] n+ ^� ˝ a]�] �] k]] � k] k)
k&�]˝]]- œ] � ` � k]�]] �]+™ � )˝ k] R - n]) ˝ a]�]� k]

� k])` �]å` � )]�]` �] k]� k] � ` � g])˝] � k] ı g]˙]� k]
� k] /�]� ]) � ) ^&�]] n+H RV -�] � a]�] k]E
˙]�] ˝ a]� œ+ �])•�] k]E �] t]� a])`E � a])� o]$�]E
! k] k" � a])� o]$�]E ˝]]) œ]�]]� k] �]]˙ k]E �]	]� O
�]`�] - n]) �]]� ` �]�]` �]]ä] œ] � ` -]�]]ä]
� a]�]]�]` ı] kåE ˝]�] ˝ a]�] -]) ^])� ) � k])`
�]�]]�]` � g])˝] � k] ı g]˙]� k] k� ^�]4 ˝ n]�]]) + k]
˙]]- k] k] ˝] k] � k]+˝]) + k]]]D � k]^� �] -])
˝ a]�] 0� k] ı g]˙]� k] � k] /�]� ]) � ) k] k] ˝] k] ˝ a]� œ+
( n])�] ˇ]ˇ]� ˝ k] �] k¹ � œ] œ( � ^&�]] ˙]]4]]D
k4�]] � n]�]O�]] k&�]˝]] n+ ˙] k] ˝ a]� œ+ � k] k) +]˛]

� k] a!å] �]� ˝]] n+Hs S

RW 	]&)� E � k]	]� - n]) -� k]&�]] k] � k]
)]˙]] � k] � +]E r k+ )]˙]] �]� g]� &� k]��])E
+� œ] /�] �]] k) � œ] a� ! - n]) �]+™ � +�]]D
RX -]) +� œ] -]] k� �] k¹ � œ] œ( � ^&�]]
˙]]�]] n+E ˝] k] �]+` �]+`D +�]])] ı])� k]	�])E
^˙]�]� ` +�] � k]�]] � )˝ k] Ÿ+E +� œ] 0�] �] k¹
� k] - n]) ˝ k] k) +]˛] � k] a!å]� k] � ` ˝]]� ˝]
)�]˝]] n+D T RY � k]^� �] -]) �]+ +� œ]
�]+™ a!å]˝]]E ˝] k] �]` k+ )]˙]]E +�] �] ˝ k] k)
k&�]˝]]- œ] � ` � k]�]] � œ) k]E �] +` ˝ k])` �]å`

� )]�]` � g])˝] � ` ı g]˙]] � œ) k]Ds U

RZ ˝]�] �]� g]� &� k]��]) 	]&)� E � k]	]�
- n]) -� k]&�]] k] ı]) �]å� 0# ] - n])
0�] k� ˘ k]+ k) � ] �]]�] �]&�] ]�]]D� 0�]� k]
a+��] ^&�]] ^� �] k¹ � k] �]]˝]  a]�]] - n]) ˝ k]ä]

^� �]] ˙]]4D S[ 0�]� k] -ı]�]` � k]�]] k�
a� ! ˝]]� ˝]�]) -]&^�]�] œ] � k] a+��] ^&�]]

TBRZ � �]] r0�]� ] )
 n]�]] ı g])` ˝])+ �]&�]
�]�]]Ds

^� � k] 	]&)� E � k]	]� - n]) -� k]&�]] k] � k]
�] t]ˇ]� ) ˇ]ˇ]� ˝ k] �] k¹ � œ] œ( � œ&D

SR ˝]�] 0�] ˝]`�] œ] -]&^�]�] œ] � k] 0�] k�
˘] k]] œ]E " k]^ı]�] œ] - n]) g&�] k) � ı]å œ] �]� k]˝]
�] t]ˇ]] ]�]] - n]) ˇ]ˇ]� ˝ k] �] k¹ � œ] œ( �
^&�]] ]�]]D SS )]˙]] � ] a+��] /˝]�]]
�]�˝] ˛]] - n]) �] k¹ � k] /˝]�]] ä�]]&] ˝ k]ä]
^� �]] ]�]] ˛]] ^� ˙] k] -]&�]` 	]&)� E
� k]	]� - n]) -� k]&�]] k] � k] �] k¹ � ` ˝])(
� k]� ) ]4 � k] -]] � ` �]ı]" œ] � k] � a]�]�]O
� ) �]) ]4D ST �]]) 	]&)� E � k]	]�
- n]) -� k]&�]] k]E ˙] k] � t]ˇ k] a+4 ˛ k]E ˇ]ˇ]� ˝ k]
�] k¹ � œ] ^]) ]4D

SU ^( ) )]˙]] �]� g]� &� k]��]) �] a+˝] $)
]�]] - n]) ( n])�] 0#� ) -ı]� k] �] kåO�] kå
-^ˇ]� ]^)�] œ] � k] � +� k] �]]]E r��]] +�]� k]
˝]`�] -]&^�]�] œ] � k] �] t]ˇ]� ) -]] � œ] �]+™
œ( � ] ˛]]Hs 0�+ œ]� k] � +]E r+ t] )]˙]]Ds

SV 0�]� k] � +]E r�]]) k&�] k]I � a]� k] ˝] k] ˘]])
-]&�]` -]] � œ] � a]� k] 
 g]�]˝ k] �]ä]) -] ) k+
Ÿ+ - n]) 0� œ+ a� ! �]` �]+™ a+-] n+I - n])

˘] n]˛]] -]&�]` � k] “/ k&�]˝]] �]] )+] n+Ds
SW �]� g]� &� k]��]) ˇ]ˇ]� ˝ k] �] k¹ k� Ë])

ı]) ]�]] - n]) 0�]� k] � +]E r	]&)� E
� k]	]� - n]) -� k]&�]] k]E ı])�]OÜ]ˇ]]�] ı])O
� k]	�]) k� � k]�]� k]E R �]]+) ^�]� �] k]E /ˇ])
-]- k]Is 	]&)� E � k]	]� - n]) -� k]&�]] k]
-]] � œ] � k] �]]+) ^�]� �] -]4D SX �]+ t]
˙]�]] a+4 � g]� k]&]) œ]E Ü]	]]�]� œ]E )]˙�]O
ı]]�] œ] - n]) )]˙]] k� �] kåO�] kå -^ˇ]O
� ]^)�] œ] S � k] k&�]] ^� 0�] ˝]`�] œ] -]&O
^�]�] œ] � k] -]] � k] a� ! �]+™ a+-] n+E T

0�]� ] 4� �]` �]]�] �]+™ � a]�]�]] n+ - n]) �]
+` 0�] k� � ı] kå ˙]� k] Ÿ+D 0�]� k] ˙]�]� k] � `
� g] ˝]� �]+™ -] )+`D

SY ˝]�] �]� g]� &� k]��]) � k] k4�]]�]
^� �]]E r	]&)� E � k]	]� - n]) -� k]&�]] k]
k� ı])� k]	�]) � ` ˝]])`( + k]E U ^˙]�]� k]

-ˇ�]y T
R �]�] UWBR

^�]� “] V[BS
&]	] SBUX

S ^	]� “] VBS
S/˝] TSBRV
�]�] TWBUE S[

T R�]�] RXBTX
�]˙] SXBR
�]�] RSBS
&]	] WBSX

U ^	]� “] S[BV
Ü k]�] VBSZ

�������������������

g&�])] � q]�]y
R &]	] SBUX

S &]	] TBS

T /ì] RRBTTE TU

U &]	] SBUX
&]	] UBTU



&]^�]� k]�] TBSZQUBRS RUZS
-ı]� k] ��] “] g&˝] � k] � k]˙]� ) -ı]� k] � k]�]� œ]
� k] �]˘]]�]]D /�+ œ]� k] 0�] ı]) �]) k]�]] ^� �]]
- n]) )]˙]] � ] a+��] �]+™ �]]�]]D -ı]� k]
ı])� k]	�]) � k] ! k]å ^� �]` - n]) k&�]˝]] � `
� k]�]] � )� k] - n]) 0� k] ı g]˙]� k] k� �]˙]]�]
0� œ+ �])�]] � o]ä g]) ˛]]D� R SZ /�]^�]4
� Ÿ] -] k&	] k&˝]] gt+ ^� -]) ^� �]` )]� �"
�]] �]]�]] k� �] k]] œ] � k] 	]&)� E � k]	]�
- n]) -� k]&�]] k] k� ı])� k]	�]) k� ^�]�]](
a� ! � +]E ˝] k] 0�] k� a"� kåO a"� kå � ) ^&4

˙]] t4 - n]) 0�] k� 
]) -]�] �] k]] œ] k� ^�]4
	] n]˘]]�]�]� �]�]] ^&4 ˙]] t4E ��] œ]^� k4�]]
� k] “/ k&�]˝]] �]+™ ˙] k] /�] ı])� k]	�]) � `
˝])+ a!å]� k] � ` ˝]]� ˝] )�]˝]] + k]Ds S

T[ ^( ) )]˙]] � k] � n]^�]�] k]�] k� Ü] o]˝]� � œ]
	]&)� E � k]	]� - n]) -� k]&�]] k] � k] t1 ˘]]
- k]+&] ^&�]]D T

U rı g])` ˇ])˝]` ı]) )+� k]�]]� k] �]�]`
)]� �" œ] - n]) �]]�]]- œ] k� �] k]] œ] � k]

)]˙]] �]� g]� &� k]��]) � ] �]+ � o] k&	] n+B
˝ a]�+])] � a]�]O˘ n]�] �]æ˝]] ) k+I S � a]� k] �]+
�]˝]]� k] � œ] � a]	]` + k] )+` n+ ^� ı])�]OÜ]ˇ]]�]
ı])� k]	�]) � k] � a]� k] ��]]O��]] ^˘]�+ - n])
-˙ g]� k] ^&�]]4 Ÿ+D T �]]� “/ 0�] k� ^˘]�+
��]] +` 	]]�]&]) Ÿ+ - n]) 0�] k� -˙ g]� k]
0�]� ` �]]˙]�]]�] ˝]]� ˝] � ] �]� g]˝] k&˝ k] Ÿ+I
0�]� ] )]˙] �]&] � ]�]�] )+� k]�]]�]] )]˙]
n+ - n]) 0�]� ] )]˙] ı]`æ`O&)Oı]`æ` �]�]]

)+˝]] n+D U

U � Ÿ] �]� g]� &� k]��]) -ı]� k] �]+�] � œ] ˘ n]�]
� k] ˙]` )+] ˛]]E 4� � a]	]+]�] •ä]&]` ^�]˝]]
)+] ˛]]D V � Ÿ]� k] 4� �]ı]�]] k&�]] ^˙]�]� k]
� Ÿ] �] a+˝] 
]�])] ]�]]D ˙]�] � Ÿ] ^�]�˝]) ı])
� k]"] ˛]] ˝]�] � a]� k] k4� k] Ê	�] - n]) &	 “]�]

TBSY � �]] r0	+ œ]	 k] -ı]	]] �])`) -—ı]˝] � )
^&�]]Ds TBSZ � �]] �]]�]&E r g� kå � `
˙]�]+C � g]O�] k]�]) � ] k%)Ds TBT[ � �]]
r^ä]�]] -^ˇ]� ])O� k]¾]Ds

^&�]]�]` ^&4 ^� � Ÿ] �] a+˝] $) ]�]]D R

W /�]^�]4 � Ÿ]� k] a+��] ^&�]] ^� � n]^�]O
�] k]�] k� �]�]` �]]^�]�] œ] � k] � k] k) �]]�]� k] ı k]	]
^� �]] ˙]]4 ˝]]^� � k] � k] k) �]ı]� k] � ] �]˝]�]�]
�]˝]] t4D S

X ˝]�] ˙]] g&O" k]�]] � )� k]�]]� k] ı a]˙]])`E
˝] o]^¾]� E � �]&`� - n]) ˙�] k]^˝]�]` T � k] k)
�]]�]� k] -]4D � Ÿ]� k] 0� œ+ -ı]�]] �]ı]�]]
�]˝]]�]]E �]]) � k] 0�]� ] �]˝]�]�] �]+™ �]˝]]
�] k� D U Y -]^�]) � œ] � k] k) �]]�]� k] &]^�]O
� k]�] -]�]]D 0�]� ] �]]�] � k] k) k&�]˝]] k�
�]]�] ı]) � k]�]˝]	]��]) )�]] ]�]] ˛]] V - n])
0�]� œ] ı]^�]¾] “/	�]) œ] � ` 	]_�˝] n+D W � Ÿ]� k]
0� k] -ı]�]] �]ı]�]] �]˝]]�]]B

Z F k+ � k]�]˝]	]��])E ˙]] g&O" k]�]] � )� k]O
�]]� k] ı a]˙]]^)�] œ] k� Ü]ˇ]]�]E X � Ÿ] -˘!` ˝])+
˙]]�]˝]] gt+ ^� ˝ a]�]� œ] ı]^�]¾] “/	�]) œ] � `
	]_�˝] n+ Y - n]) ˝ k] k) ^�]4 � k] “/ �]` )+��]
�] k]�]�]] � a]_	� �] �]+™ n+D Z /�]^�]4 � a]� k]
�]˝]] ^� � Ÿ]� k] �]ı]� k] � œ] ˙] k]O˙] k] k&�]] 0�]� ]
��]] �]˝]�]�] n+D

R[ � a]� k] ^�]�˝]) ı]) � k] k" ˙] k] &	 “]�]
^�]� k] 0�]� œ] � Ÿ]� k] k&�]] ^� ˇ])˝]` k� �]`˘] œ]O
�]`˘] 4� ı k]å n+ R[ ˙] k] �] a+˝] t1 ˘]] - n])
^�]	]]�] n+D RR RR ı k]å �]å] + k]� ) �] a+˝]
�]ä]� g]˝] + k] ]�]]E 0�]� ` t1 ˘]] “/ -]�]O
�]]�] g! )+` ˛]` - n]) �]+ ˇ])˝]` k�
! k]) � k] �]` �]ä]) -]˝]] ˛]]D RS 0�] k�
ı]¢ k] - n]) $]^�]�] t] �] a+˝] � ao]&) ˛ k]E �]+
( �] œ] � k] �]&] a+-] ˛]] - n]) 0�]� k] �]�] k�
^�]4 �]]�]] ^�]�]˝]] ˛]]D 0�]� ` ! t]�] ˝]� k]
� n]&]�] k� ˙]]�]�]) )+˝ k] ˛ k]E $]^�]�] œ] ı])
-]� ]	] k� ı o]!` �]� k])] � )˝ k] ˛ k] - n])
ˇ])˝]` k� �]�]` Ü]]^�]�] œ] � k] 0�]� k] �]]�]]
^�]�]˝]] ˛]]D

UBX � �]]	]` k4� k] �] k]�] œ] � ] �]� g]+ ˙] k]
˙�] k]^˝]�]O^
]È] - n]) 	]�]¾]O^
]È] � œ]
�]]^+) ˛ k]D

-ˇ�]y T
R &]	] TBRV

S &]	] UBTV
&]	] WBSWE SX

T &]	] SBUZ

�������������������

-ˇ�]y U
U �]˙] R[BRW

�]˙] Z[BS
^�]� “] R[BR[

�������������������

g&�])] � q]�]y
R &]	] SBR

S &]	] SBS

T �]�] UXBRT

U &]	] SBR[E RR

V �]�] UWBR
^�]� “] V[BS
&]	] RBX

W &]	] UBRY
&]	] VBRRE RS

X &]	] RBS[
&]	] SBUY

Y 0˝] URBTY
&]	] WBT

Z &]	] RBRXE S[

R[ &]	] UBSW

RR &]	] UBS[OSS



RUZT &]^�]� k]�] UBRTOSV
RT � Ÿ]� k] ^�]�˝]) ı]) � k] k" &	 “]�] � œ] -] k]

k&�]] ^� 4� ı]+ k)&])E 4� ı]^�]¾] g&˝]
��] “] � k] 0˝]) )+] n+D R RU 0�]� k] � a]� o]&
-]�]]ä] � œ] � +]E r/�] ı k]å � k] � ]"
$]�] k]E S /�]� ` $]^�]�] t] � ]" & k]E ı]¢ k]
�]]å & k] - n]) ( �] ^�]�])] & k]I /�] k�
�]`˘ k] � k] ˙]]�]�]) �]]] ˙]] t4 - n]) $]^�]�] œ]
� k] ı o]!` 0å ˙]] t4D RV �]]) /�] k� gt# #
� k] ˙]å œ] �]� k]˝] ä]�]`�] � œ] +` )+� k] & k]D
- n]) gt# # � k] �] k] k+ - n]) ˝] t]� k] k� 4�
� o]ˇ]�] � k] �] t]ˇ]� ) � n]&]�] � œ] 
]]�] k�
�]`˘] ! k]å & k]D �]+ -]� ]	] � ` - k]�] � k]
�]`]] � k) - n]) ˙]]�]�]) œ] k� �]]˛] ) k+D T

RW /�]� ] �]�] �]&�] ˙]]4E o/�]]�] � ] �]
)+� ) ˙]]�]�]) � ] �]�] + k] ˙]]4 - n]) �]]˝]
� ]�] U �]`˝ œ]D V RX ı]+ k)&]) œ] W � k] �]+`
-] k&	] � a]�]]�]] n+ - n]) ı]^�]¾] g&˝] œ] � k] /�]
n( �]� k] � ] k4�]]�] ^� �]] n+ ˝]]^� ˇ])˝]`

ı]) ˙]`� k]�]]� k] �]�] �] k]] ˙]]�] ˙]] t4 ^�
o/�]]�]` )]˙�] œ] ı]) ı])�]OÜ]ˇ]]�] ı])� k]	�])

� ] )]˙] n+ X - n]) �]+ ^˙]� k] ˘]] k+ 0�] k�
+]˛] � œ] )]˙] k&˝]] n+E �]+ ! k] k"O� k]O! k] k"
o/�]]�] � k] �]` )]˙] � )� k] k� ^�]4 #+O

)]˝]] n+Ds
RY �]+` �]+ �]ı]�]] ˛]] ˙] k] � Ÿ]� k]E )]˙]]

�]� g]� &� k]��]) � k] k&�]]D -�] k+ � k]�]O
˝]	]��])E ˝ g] /�]� ] �]˝]�]�] �]˝]] ��] œ]^�
� k] k) )]˙�] k� �]]� ` �]]^�]�] œ] � œ] � k] � k] “/ �]`
/�]� ] �]˝]�]�] �]+™ �]˝]] ı]]�]] n+D Y �]])
˝ g] �]˝]] �]� ˝]] n+ ��] œ]^� ˝ a]�]� œ] ı]^�]¾]
“/	�]) œ] � ` 	]_�˝] n+DG
RZ ˝]�] &]^�]� k]�]E ^˙]�]� ] �]]�] � k]�]O

˝]	]��]) n+E Z 4� ı]�] k� ^�]4 ^�]�] a� �]
� a]��] + k] ]�]] - n]) a� ! �] k]˘]� ) 
]�])]� k]
�]]]D

)]˙]] � k] � +]E F k+ � k]�]˝]	]��])E ˝ g]
�]ı]� k] - n]) 0�] k� �]˝]�]�] k� �]] k) � œ] �] k]˘]O
� ) �]˝] 
]�])]DG

� k]�]˝]	]��]) � k] � +]E F k+ � k] k) �]]^�]� E
�]+ �]ı]�]] 0�] ı]) ı g])] + k] ˙] k] ˝ a]�]� k]
�]( )˝] � )˝ k] Ÿ+ - n]) /�]� ] �]˝]�]�] ˝ k] k)
a&	�]�] œ] ı]) �]] g] + k]D
S[ ˙] k] ı k]å ˝ g]� k] k&�]] ˛]]E ˙] k] �] a+˝]

�]æ ]�]] - n]) �]ä]� g]˝] + k] ]�]] ˛]]E
^˙]�]� ` t1 ˘]] “/ -]�]�]]�] g! )+` ˛]`
- n]) ı g])` ˇ])˝]` � k] �]ä]) -]˝]` ˛]`E R

SR ^˙]�] k� ı]¢ k] �] a+˝] � ao]&) ˛ k]E ˙] k] ( �] œ]
� k] �]&] a+-] ˛]]E ^˙]�]� k] �]�]� k] �]]�]]
^�]�]˝]] ˛]]E ^˙]�] k� �]`˘ k] � n]&]�] k� ˙]]�]O
�]) )+˝ k] ˛ k] - n]) $]^�]�] œ] ı]) -]� ]	] k�
ı o]!` �]� k])] � )˝ k] ˛ k]E S SS �]+ ı k]å ˝ g]
+` n+ ��] œ]^� k+ )]˙]]E ˝ g] �] a+˝] �]+]�]
- n]) ˝]]� ˝]�]) + k] ]�]] n+ - n]) ˝ k])]
� n]�]�] -]�]�]]�] ˝]� ı] at+˘] ]�]] n+ T - n])
˝ k])] )]˙] ˇ])˝]` k� � k]� k]O� k]� k] ˝]� n( �]
]�]] n+D U

ST - n]) )]˙]] � k] 4� ı]+ k)&]) � k]E
4� ı]^�]¾] g&˝] V � k] ��] “] � k] 0˝])˝ k] k&�]]
˙] k] � + )+] ˛]]E r/�] ı k]å � k] � ]" $]�] k]
- n]) /� k] �]]	] � ) & k]D �]]) /�] k� gt# #
� k] ˙]å œ] �]� k]˝] ä]�]`�] � œ] +` )+� k] & k] - n])
gt# # � k] �] k] k+ - n]) ˝] t]� k] k� 4� � o]ˇ]�] � k]

�] t]ˇ]� ) � n]&]�] � ` 
]]�] k� �]`˘] )+� k] & k]D
�]+ -]� ]	] � ` - k]�] � k] �]`]] � k) - n])
˝]�] ˝]� � n]&]�] k� ˙]]�]�]) œ] k� �]]˛] ) k+
˙]�] ˝]� ^� �]]˝] � ]�] �] �]`˝] ˙]] t4Ds W

SU k+ )]˙]]E -�] � a]�] ^� /�]� ] �]˝]O
�]�] ��]] n+D �]+ ı])�]OÜ]ˇ]]�] � ] n( �]�]]
n+ ˙] k] � k] k) �]]^�]� )]˙]] ı]) �]`˝]�]] ˝]�]
n+D SV ˝ a]� k] o/�]]�] œ] k� �]`˘] � k] �] k&å

^&�]] ˙]]4]] - n]) ˝ g] � n]&]�] k� ˙]]�]�]) œ] k�
�]]˛] )+] � k)]]D ˝ g] � n]�] œ] � ` ˝])+ 
]]�]O
ı]¢ k] �]]4]]D ˝ g] -]� ]	] � ` - k]�] � k]
�]`]] � k)]] X - n]) ˝ a]�] ı]) �]]˝] � ]�] Y

�]`˝ œ] k]D Z ˝]�] ˙]]� ) ˝ g] ˙]]�] ˙]]4]] ^�
o/�]]�]` )]˙�] œ] ı]) ı])�]OÜ]ˇ]]�] ı])� k]	�])

-ˇ�]y U
R &]	] UBSTOSW

S &]	] UBTR
&]	] VBRYE S[

T &]	] UBTSE TT

U � g]� SRBSU

V &]	] UBTS

W &]	] UBRT

X &]	] UBTU

Y �]�] UXBRT
&]	] SBSX
&]	] VBYE RV

Z &]	] RBX

�������������������

g&�])] � q]�]y
R &]	] UBR[E RR

S &]	] UBRS

T �]�] RUBRTE RU

U &]	] SBTXE TY

V &]	] UBRT
&]	] YBRT

W &]	] UBRTORW
� g]� SRBSU

X &]	] UBTROTT

Y � g]� SRBSU
Ü]� RSBWE RU

Z &]	] UBRW



&]^�]� k]�] UBSWOTX RUZU
� ] )]˙] n+ - n]) �]+ ^˙]� k] ˘]] k+ 0�] k� +]˛]
� œ] )]˙] k&˝]] n+D R

SW �]]) 0�+ œ]� k] �]+ �]` � +] ^�
gt# # � k] ˙]å œ] �]� k]˝] ! k]å ^&�]] ˙]]4D S

/�]� ] �]˝]�]�] �]+ n+B ˙]�] ˝ g] ˙]]�] � k]]]
^� ��] “] � œ] � k] “/ n+ ˙] k] )]˙] � )˝]] n+ �
˝] k] ˝ k])] )]˙] ˝ a]� k] �] n]"] ^&�]] ˙]]4]]D
SX /�]^�]4 k+ )]˙]]E � k]+)�]]�]` � ) k�
� k])` �]+ �]�]]+ �]]�]D -ı]� k] ı]]ı] œ] � k]
^( )� ) �]+` � ]�] � ) - n]) a&�" � ]�]
! k]å� ) ])`�] œ] ı]) &�]] � )D + k] �]� ˝]]
n+ ˝ k])` � a]	]+]�]` k� ^&�] - n]) �]æ] ^&4

˙]] t4DGs T

SY � k] �]])` �]]˝ œ] )]˙]] �]� g]� &� k]��])
ı]) 
]"™D

SZ �]])+ �]+`� k] �]]& ˙]�] )]˙]] � n]^�]O
�] k]�] � œ] -ı]� k] )]˙]�]+�] � ` !˝] ı])
"+�] )+] ˛]]E T[ ˝]�] �]+ � +� k] �]]]E
r��]] �]+ �]+]�]])` � n]^�]�] k]�] �]+™ ^˙]� k]
� Ÿ]� k] -ı]� k] �]�] � k]E -ı]�]` ˝]]� ˝] � k]
�]�]]�]] n+ ˝]]^� �]+ )]˙]O^�]�]]�] + k] - n])
/�]� k] � k])] Ü]˝]]ı] - n]) k4	�]� “] �] kæHs

TR )]˙]] -ı]�]` �]]˝] ı g])` � ) �]`
�]+™ ı]]�]] ˛]] ^� -]� ]	] � k] 4� -]�]]ä]
� a]�]]�]` &`B r k+ )]˙]] �]� g]� &� k]��])E ˝ k] k)
^�]4 �]+ � o] k&	] n+E F)]˙] ˝ k] k) +]˛] � k] � k]
^�]�]] ]�]] n+ U TS - n]) ˝ a]� k] o/�]]�] œ] k�
�]`˘] � k] �] k&å ^&�]] ˙]]4]]D ˝ g] � n]&]�]
k� ˙]]�]�]) œ] k� �]]˛] ) k+]] - n]) � n]�] œ]

� ` ˝])+ 
]]�]Oı]¢ k] �]]4]] - n]) ˝ a]�] ı])
�]]˝] � ]�]  a]ä] œ) k]D ˝]�] ˙]]� ) ˝ g] ˙]]�]
˙]]4]] ^� o/�]]�]` )]˙�] œ] ı]) ı])�]OÜ]ˇ]]�]
ı])� k]	�]) � ] )]˙] n+ - n]) �]+ ^˙]� k] ˘]] k+
0�] k� +]˛] � œ] )]˙] k&˝]] n+DGs V

TT 0�]` ı]�] �]+ �]]˝] �]� g]� &� k]��])
ı]) ı g])` + k] ]�]`D 0� k] o/�]]�] œ] k� �]`˘]

UBSW ��]]yE r)]˙] � )	 k]
]]�]] �
]� “] n+Ds

� k] �] k&å ^&�]] ]�]] - n]) �]+ � n]�] œ] � `
˝])+ 
]]�]Oı]¢ k] �]]� k] �]]]D 0�]� ] 	])`)
-]� ]	] � ` - k]�] � k] �]`]˝]] )+]D 0�] k�
�]]�] 0� ]�] œ] k� ı o]�] œ] ˙ n]� k] � o]� k] + k] ]4
- n]) �]]� g]�] ı]^�]�] œ] k� ˘ o] a]�] œ] ˙ n]� k] + k]
]4D R

TU r0�] �]�]�] k� -]^�]) � œ] S � Ÿ]� k]E
�]� g]� &� k]��]) � k] 1 ı]) ��] “] � ` - k]) k&�]]
- n]) � k])] ^&�]]] a&Í �˝] + k] ]�]] - n])
� Ÿ]� k] ı])�]OÜ]ˇ]]�] ı])� k]	�]) � ` ˝]])`(
� `E �]&] ˝]� )+� k]�]]� k] ı])� k]	�]) � `
˝]])`( - n]) �]^+�]] � `E ��] œ]^� 0�]� ]
)]˙] �]&] � ]�]�] )+� k]�]]�]] )]˙] n+
- n]) 0�]� ] )]˙] ı]`æ`O&)Oı]`æ` �]�]]
)+˝]] n+D T TV 0�] k� �]]�]� k] ˇ])˝]` k�
^�]�]]�]` a� ! �]` �]+™ Ÿ+D �]+ -]� ]	] � `
� k]�]] - n]) ˇ])˝]` k� ^�]�]]^�]�] œ] k� �]]˛]
�]+` � )˝]] n+ ˙] k] 0�]� ` �])ä]` k� � a]˝]]O
^�]� n+D 0� k] � k] “/ ) k]� �]+™ �]� ˝]]E� U

�] +` 0�]� k] � + �]� ˝]] n+E F�]+ ˝ g]� k] ��]]
^� �]]HG V

TW 0�] �]�˝] � k])] ^&�]]] a&Í �˝] + k]
]�]] - n]) � k] k) )]˙] � ] Ü]˝]]ı]E � k])] � n]�]�]
- n]) � k])` 	]]�] � a]� k] �] n]"] &` ]�]`D W � k] k)
�] kåO�] kå -^ˇ]� ])` - n]) Í ˝]� k]&]) �] k]]
� a]�]� k] ^�]�]� k] k� ^�]4 � k]˝]]�] + k]� k] �] k]D
� k])] )]˙] � a]� k] �] n]"] ^&�]] ]�]] - n]) � a]� k]
ı]+� k] � k] ä�]]&] �]+]�] ^� �]] ]�]]D

TX -�] � Ÿ] �]� g]� &� k]��]) ��] “] k�
)]˙]] � ` ˝]])`( - n]) �]å] “/ � )˝]] gt+E
0�]� ` �]^+�]] � )˝]] gt+ X ��] œ]^� 0�] k�
�]�]` � ]�] �]˘˘]] “/ k� � a]˝]]^�]� Ÿ+ - n])
0�]� ` )] œ+ ��]]�] k� � a]˝]]^�]� Ÿ+ Y - n])
˙] k] 
]� o]$ � )˝ k] Ÿ+ 0� œ+ �]+ �]`˘]] � )
�]� ˝]] n+Ds Z

UBTV � �]] r0�]� ] +]˛] � k] “/ 	]+™ ˙] t]˘]
�]� ˝]]Ds

-ˇ�]y U
R R�]�] SBXE Y

-�] TUBSU
^�]� “] SXBV
�] k+ SRBSWE SX
&]	] SBSR
&]	] XBRTE RU
� g]� RBTSE TT

S &]	] UBRV

T R)] SRBSZ
�] k]4 SBRU
�] k] TBYOR[

U &]	] UBSV
Ü k]�] RSBSSE ST

V &]	] UBRX

�������������������

g&�])] � q]�]y
R &]	] UBSV

S &]	] UBRW

T �]˙] R[BRW
&]	] UBT

U -�] TUBSU
�]�] UTBRT

V �]�] UVBZ

W &]	] UBSW

X &]	] UBSE T

Y 
�] TSBU
�]˙] TTBV

Z ^	]� “] RYBR[E RR
�]] g� UBW



RUZV &]^�]� k]�] VBRORU

V )]˙]] � k]�]	]��]) R � k] 4� �]å` - n])
-]�]`	]]�] &]�]˝] )�]` - n]) -ı]� k]

+ä]]) Í ˝]� k]&]) �] k]] œ] � k] ��] n]˝]] ^&�]]D
0�]� k] 0�] �]�] k� �]]�]� k] &]�]O�]^&)] ı]`D S

S � k]�]	]��]) � k] �]	 k] � œ] ˇ a]¢] + k]� ) a+��]
^&�]] ^� 0�]� ] ^ı]˝]] �]� g]� &� k]��])E
�]Î 	]� k]�] k� � o]^&) � k] �] k]� k]O˘] t]&` k� ˙] k]
ı�]]� k] - n]) � " k] k) 0# ] �]]�]] ˛]]E T � k] -�]
0�] k� �]]�]� k] �]]4 ˙]] t4 ˝]]^� �]+ - n])
0�] k� Í ˝]� k]&]) �] k]] - n]) 0�]� ` )� n]O
^�]�] t] - n]) g&�])` ı]_˝�]�] t] 0�]� œ] � k] ı]` t4D
T ˝]�] �] k]� k] k� � k] �])˝]�] �]]4 ]4 ˙] k]
�]Î 	]� k]�] � œ] ı])� k]	�]) k� �]�]�] k� � o]^&)
� k] 0# ]� ) �]]4 ]4 ˛ k]D )]˙]]E 0�] k�
Í ˝]� k]&]) �] k]]E 0�]� ` )� n]^�]�] t] - n])
g&�])` ı]_˝�]�] t]E �]�] 0�]� œ] � k] ı]`� k] �] k]D

U � k] &]�]O�]^&)] ı]`� ) 0�] k&�]˝]]- œ] � `
�]å] “/ � )� k] �] k] ˙] k] �] k]� k]O˘] t]&`E ˝] t]� k]E
�] k] k+E �]� å` - n]) ı]˝˛]) k� �]� k] ˛ k]D

V ˝]�] -˘]]�]� 4� -]&�]` � ] +]˛]
^&�]]�]` ^&�]] - n]) &`�]" k� ı]]�] )]˙]O
�]+�] � ` &`�]]) k� ı]�]�˝]) ı]) a� !
^�]�]� k] �]]]D )]˙]] � k] 0�] +]˛] � k]
&`�]]) ı]) ^�]�]˝ k] a+4 k&�]]D W )]˙]]
� ] ˘ k]+)] ı]`�]] ı]å ]�]]� - n]) �]+ a� !
�] k]˘]� ) 
]�])]� k] �]]]D 0�]� ` � �]) k�
˙] k]å ^+�]� k] �] k] U - n]) 
 a]"� k] -]ı]�] � œ]
"� )]� k] �] k]D

X )]˙]] � k] ä] k]) � k] ^˘]��]]� ) � +]
^� ˝] o]^¾]� œ]E � �]^&�] œ]� - n]) ˙�] k]^˝]^�]�] œ]
� k] � a]�]]�]] ˙]]4D V )]˙]] � k] � n]^�]�] k]�] k�
�]]^�]�] œ] � k] � +]E r˙] k] � k] “/ �]+ ^�]�]]O
�]" ı]æ� ) � a]� k] /�]� ] �]˝]�]�] �]˝]]4]]
0� k] � Ÿ]˙]�]` � ı]å] ı]+�]]�]] ˙]]4]]E 0�] k�
]� k] � œ] �] k]� k] � ] +]) $]�]] ˙]]4]] W - n])

VBW � �]] r)]˙]] � ] Î ı] �]&�]
�]�]]Ds VBXE RR � �]]	]` k4� k] �] k]�] œ] � ]
�]� g]+ ˙] k] ˙�] k]^˝]�]O^
]È] - n]) 	]�]¾]O^
]È] � œ]
�]]^+) ˛ k]D

0� k] /�] )]˙�] � ] ˝]`�])] �]�]� k] �]å]
	]]�]� �]�]]�]] ˙]]4]]Ds R

Y ˝]�] )]˙]] k� �]�]` �]]�]` -]4E �]])
� k] �] ˝] k] ^�]�]]�]" ı]æ �] k� E �] +` 0�]� ]
�]˝]�]�] )]˙]] � k] �]˝]] �] k� D S Z /�]O
^�]4 )]˙]] � k]�]	]��]) �] a+˝] 
]�])] ]�]]
- n]) 0�]� ] ˘ k]+)] ı]`�]] ı]å ]�]]D 0�] k�
Í ˝]� k]&]) �] k]] �]` 0�]�]�] � œ] ı]å ]4D T

R[ )]˙]] - n]) 0�] k� Í ˝]� k]&]) �] k]] œ]
� ` �]]˝ œ] � a]�]� ) )]�]` &]�]˝]O�]]� k] � œ]
-]�]`D )]�]` � k] � +]E r k+ )]˙]]E ˝ g] � a]]O
� a]] ˙]`4D ˝ k])] ˘ k]+)] ��] œ] ı]`�]] ı]å
]�]]H ˝ a]� k] �] n]( �]]� k] � ` ä]Î )˝] �]+™D
RR ˝ k] k) )]˙�] � œ] 4� -]&�]`� n+ ^˙]�]� œ]
ı]^�]¾] “/	�]) œ] � ` 	]_�˝] n+D ˝ k] k) ^ı]˝]]
k� ^&�] œ] � œ] 0�] -]&�]` � œ] “/	�]) œ] ˙ n]�]]

�]]�]E o-&Î �]` �]�]�] - n]) � a]^Ã ı]]�]`
]�]` ˛]`D U ˝ k] k) ^ı]˝]] )]˙]] �]� g]� &� k]��])
� k] 0� k] ˙]] g&O" k]�]] � )� k]�]]� k] ı a]˙]]^)�] œ]E
˝] o]^¾]� œ]E � �]^&�] œ]� - n]) ˙�] k]^˝]^�]�] œ] � ]
Ü]ˇ]]�] #+)]�]] ˛]]D V k+ )]˙]]E ˝ k] k) ^ı]˝]]
� k] �]]� “/ k4�]] ^� �]] ˛]]D RS &]^�]O
� k]�]E ^˙]�]� ] �]]�] )]˙]] � k] � k]�]˝]	]��])
)�]] ˛]]E W �] a+˝] � ]^�]�] ˛]]E 0�]� œ] �]]�]
- n]) o-&Î �]` �]�]�] ˛]`E /�]^�]4 �]+
�]ı]�] œ] � ] �]˝]�]�] �]˝]] �]� ˝]] ˛]]E ı] k+O
^�]�] t] � a]�]] �]� ˝]] ˛]] - n]) � k] “/ �]`  a]˝˛]`
� a]�]�]] �]� ˝]] ˛]]D X /�]^�]4 &]^�]� k]�]
� k] � a]�]]E �]+ ˝ a]� k] /�] ^�]�]]�]" � ] �]˝]O
�]�] �]˝]]4]]Ds

RT ˝]�] &]^�]� k]�] � k] )]˙]] k� �]]�]� k]
�]]�]] ]�]]D )]˙]] � k] &]^�]� k]�] � k] ı g]!]E
r��]] ˝ g] &]^�]� k]�] n+H ��]] ˝ g] 0�] �] k]] œ]
� œ] � k] n+ ^˙]� œ+ � k])] ^ı]˝]] �]]�]` )]˙]]
�] g+&] � k] � o]&` �]�]]� ) �]]�]] ˛]]H Y

RU � Ÿ]� k] � a]�]] n+ ^� ˝ a]�]� œ] “/	�]) œ] � `

VBRR � �]] r4� � ]^�]�] -]&�]`Ds

-ˇ�]y V
R &]	] XBR

&]	] YBR

S �]�] SRBV
^�]� “] VRBTZ

T S)] SVBRV
S/˝] TWBRY
4˙] RBX
^�]� “] VSBRZ
&]	] RBRE S

U �]�] SRBSE T

V &]	] SBS
&]	] UBW

W 0˝] URBTZE US
4�] YBRV

�������������������

g&�])] � q]�]y
R &]	] SBWE UY

S &]	] SBSX
&]	] UBX

T �]�] RTBRE X

U &]	] UBYE Z

V &]	] SBUXE UY

W &]	] RBX
&]	] UBY

X &]	] RBRXE S[
&]	] WBT

Y S)] SUBRRE RU
&]	] RBTE W
&]	] SBSV



&]^�]� k]�] VBRVOSZ RUZW
	]_�˝] n+ R - n]) ˝ k] k) ı]]�] � �]]�] � `
� a]^ÃE �]]�] - n]) o-&Î �]` �]�]�] n+D S

RV � k] k) �]]�]� k] �]]^�]�] œ] - n]) ˝] o]^¾]� œ]
� k] �]]�]] ]�]] ˝]]^� � k] �]+ ^�]�]]�]"
ı]æ� ) /�]� ] �]˝]�]�] � a]� k] �]˝]] t4E �]])
� k] �]+™ �]˝]] ı]] ) k+ Ÿ+D T RW � k]^� �]
� Ÿ]� k] � a]�]] n+ ^� ˝ k] k) ı]]�] )+��] �] k]�]� k]
- n])  a]˝˛]` � a]�]�]]� k] � ` � ]^�]�]`�]˝] n+D U

/�]^�]4 -]) ˝ g] �]+ ^�]�]]�]" ı]æO
� ) /�]� ] �]˝]�]�] � a]� k] �]˝]]4 ˝] k] ˝ a]� k]
� Ÿ]˙]�]` � ı]å] ı]+�]]�]] ˙]]4]]E ˝ k] k) ]� k]
� œ] �] k]� k] � ] +]) $]�]] ˙]]4]] - n]) ˝ a]� k]
/�] )]˙�] � ] ˝]`�])] �]�]� k] �]å] 	]]�]�
�]�]]�]] ˙]]4]]Ds V

RX &]^�]� k]�] � k] )]˙]] � k] � +]E r� a]� k]
˝ k] k) ˝] k]+ k( �]+™ ˘]]^+4E ˝ g] ˘]] k+ ˝] k]
� k] �]�] ^� �]` - n]) � k] k& k&D ^( )
�]`E � Ÿ] )]˙]] � k] �]+ ^�]�]]�]" ı]æ� )
� a]�]] t1 ]] - n]) /�]� ] �]˝]�]�] �]˝]] t1 ]]D
RY k+ )]˙]]E ı])�]OÜ]ˇ]]�] ı])� k]	�]) � k] ˝ k] k)
^ı]˝]] �]� g]� &� k]��]) � k] )]˙]E �]+]�]˝]]E
�]��]]�] - n]) Ü]˝]]ı] ^&�]] ˛]]D W RZ ı])O
� k]	�]) � ` �]& n]�]˝] 0� k] ˙] k] �]+]�]˝]]
+]^�]�] a+ “/ ˛]`E 0�] �]˙]+ � k] �]�]` )]� �" œ]
- n]) �]]�]]- œ] k� �] k]] 0�] k� �]]�]� k]
˛])O˛]) � t]ı]˝ k] ˛ k]D X �]+ ^˙]� k] ˘]] k+
�]]) $]�]˝]] - n]) ^˙]� k] ˘]] k+ •ä]&] ! k]å
k&˝]] ˛]]E ^˙]� k] ˘]] k+ �]��]]�] k&˝]] - n])

^˙]� k] ˘]] k+ �]`˘]] � )˝]] ˛]]D Y S[ �]])
˙]�] 0�]� ] �]�] 
]� o]$ � k] g( �] ]�]] - n])
�]+ %`# + k] ]�]] - n])  a]�˝]]�]` � )� k]
�]]]E Z ˝] k] 0� k] )]˙]]À` � k] �]`˘ k] 0˝]])]
]�]] - n]) 0�]� ` ]^)�]] 0�]� k] !`�] �]`
]�]`D SR 0� k] o/�]]�] œ] k� �]`˘] � k] �] k&å
^&�]] ]�]]E 0�]� ] �]�] ˙]]�]�]) k� �]�]
˙ n]�]] + k] ]�]] - n]) �]+ ˙ o]]�]` ]ˇ] œ] k�
�]]˛] )+� k] �]]]D �]+ � n]�] œ] � ` ˝])+ 
]]�]O
ı]¢ k] �]]˝]] - n]) 0�]� ] 	])`) -]� ]	] � `

- k]�] � k] �]`]] � )˝]] ˛]]D k4�]] ˝]�] ˝]�
+ k]˝]] )+] ˙]�] ˝]� ^� 0�]� k] �]+™ ˙]]�]
^�]�]] ^� o/�]]�]` )]˙�] œ] ı]) ı])�]OÜ]ˇ]]�]
ı])� k]	�]) � ] )]˙] n+ - n]) �]+ ^˙]� k] ˘]] k+
0� k] )]˙] � )� k] k� ^�]4 #+)]˝]] n+D R

SS �]]) k+ � k]�]	]��])E ˝ g] ˙] k] 0�]� ]
� k]"] n+E ˝ g]� k] �]+ �]�] ˙]]�]˝ k] a+4 �]` -ı]� k]
�]�] � k] �]î] �]+™ ^� �]]D ST /�] k�
�]˙]]�] ˝ g]� k] ��] “] k� �]]^�]� E ı])� k]	�])
k� ^�]�]]( ˙]]� ) � a]& � k] t1 ˘]] 0# ]�]] S

- n]) ˝ g]� k] 0�] k� �]�]�] k� �])˝]�] � t]]]4D T

^( ) ˝ g] - n]) ˝ k] k) Í ˝]� k]&]) �] k]]E ˝ k])`
)� n]^�]�] t] - n]) g&�])` ı]_˝�]�] t]E �]�] 0�]� œ]
� k] ı]`� k] �] k] - n]) ˝ a]�] �]�]� k] 0�] k&�]O
˝]]- œ] � ` �]å] “/ � ` ˙] k] �] k]� k]O˘] t]&`E ˝] t]� k]E
�] k] k+E �]� å` - n]) ı]˝˛]) k� �]� k] Ÿ+E ˙] k]
�] a� ! k&�]O� a]�] �]� ˝ k] Ÿ+ - n]) �] +` a� !
˙]]�]˝ k] Ÿ+D U �]]) ˝ g]� k] 0�] ı])� k]	�]) � `
�]^+�]] �]+™ � ` ^˙]�]� ` �]& n]�]˝] ˝ g] �] t]�]
� k] )+] n+ - n]) ^˙]�] k� +]˛] � œ] ˝ k])` •ä]&]`
n+D V SU /�]^�]4 ı])� k]	�]) � k] /�] +]˛]

� k] � k]˙]] - n]) � k] 	]�& ^�]� k] ]4D W

SV �]+ t] ^�]� k] ]4 	]�& Ÿ+B �]� k]E �]� k]E
˝] k� �] - n]) ı])�]`�]D

SW /�] 	]�& œ] � ] �]˝]�]�] �]+ n+B �]� k]E
�]]�]` ı])� k]	�]) � k] ˝ k] k) )]˙] k� ^&�] ^]� k] Ÿ+
- n]) 0�]� ] o-˝] � ) ^&�]] n+D X

SX ˝] k� �]E �]]�]` ˝ a]� k] ˝])]ä g] � œ] ˝] n]�]]
]�]] - n]) ˝ g] +�]� ] ı]]�]] ]�]] n+D

SY ı] k)�]E �]]�]` ˝ k])] )]˙�] �] t]" ^&�]]
]�]] n+ - n]) �]]^&�] œ] - n]) ( ])^�]�] œ] � k] k&
^&�]] ]�]] n+Ds Y

SZ ^( ) � k]�]	]��]) k� a+��] ı])
&]^�]� k]�] � k] � Ÿ]˙]�]` � ı]å] ı]+�]]�]] ]�]]E
0�] k� ]� k] � œ] �] k]� k] � ] +]) $]�]] ]�]]
- n]) �]+ k4�]]�] ^� �]] ]�]] ^� �]+
/�] )]˙�] � ] ˝]`�])] �]�]� k] �]å] 	]]�]�
+ k]]]D Z

-ˇ�]y V
R &]	] UBZ

S &]	] RBRXE S[

T �]�] UXBRSE RT
&]	] SBR[E RR
&]	] VBY

U &]	] SBSY

V &]	] SBW
&]	] VBX

W &]	] SBTXE TY

X ^�]� “] SVBZ
&]	] TBUE V
&]	] UBSS

Y &]	] SBRS
&]	] TBWE SZ

Z �]�] RUBRTE RU
&]	] UBT[

�������������������

g&�])] � q]�]y
R &]	] UBTROTV

S ^�]� “] V[BSZ

T &]	] VBSE T

U �]˙] RRVBUOX
�]�] UWBWE X

V �]˙] R[UBSZ

W &]	] VBV

X �]�] RTBRR
^�]� “] SVBRS
^�]� “] SXBWE X
^�]� “] V[BRE S
^�]� “] VRBRR

Y 4˙] RBRE S
�]�] SRBS
�]�] UVBR
^�]� “] V[BZ
&]	] WBSY
&]	] ZBR

Z &]	] VBXE RW



RUZX &]^�]� k]�] VBT[QWBRT
T[ 0�]` )]˝] � �]&` )]˙]] � k]�]	]��])

�]]) $]�]] ]�]]D R TR - n]) 0�]� ]
)]˙�] �]]&` &])] S � k] ^�]�] ]�]]D &])]
� )`�] WS �]]�] � ] ˛]]D

W &])] � k] -ı]� k] ı g] k) )]˙�] ı]) RS[
� g]� k]&]) œ] � k] #+)]�]] �]+` �]]]D T

S - n]) 0�] � g]� k]&]) œ] ı]) ˝]`�] �] kåO
�] kå -^ˇ]� ])` #+)]4 ]4 ^˙]�]� œ] � k]
4� &]^�]� k]�] ˛]]D U � g]� k]&]) V /�] -^ˇ]O
� ]^)�] œ] � k] �]])` �]]˝] œ] � ` �]�]) k&˝ k]
˛ k] ˝]]^� )]˙]] � k] � k] “/ � a]� �]]�] �] + k]D
T &]^�]� k]�] �] a+˝] +` � ]^�]�] ˛]] /�]^�]4
�]+ g&�] k) �] kåO�] kå -^ˇ]� ]^)�] œ] - n]) � g]� k]O
&]) œ] � œ] �]�]� k] �]]�] �]ä]) -]� k] �]]]D W

)]˙]] � k] n( �]�]] ^� �]] ^� �]+ 0� k] - n]) �]`
t1 ˘]] ı]& k&� ) ı g] k) )]˙�] ı]) -^ˇ]� ])

�] Ÿ]ı k]]]D
U 0�] �]�]�] �] kåO�] kå -^ˇ]� ])` - n])

� g]� k]&]) )]˙]O� ]˙] k� �]]�]� k] � œ] &]^�]� k]�]
� œ] & k]�] gt%æ� k] �] k] ˝]]^� 0�] ı]) � k] “/ /�]O
ä]]�] �]]] �] œ� D �]]) 0� œ+ 0�]� œ] � k] “/
& k]�] �]+™ ^�]�]]E �] +` 0�] k� ^�]�]](
í]�"]˘]]) � ] � k] “/ �]� g]˝] ^�]�]] ��] œ]^�
�]+ 4� �]) k]� k]� o]& o/�]]�] ˛]]E -ı]� k]
� ]�] � œ] �]]ı])�]]+ �]+™ ˛]] - n]) � k] “/�]]�]`
�]+™ � )˝]] ˛]]D V � k] -]&�]` � +� k]
�] k]E r+� œ] /�] &]^�]� k]�] � œ] � k] “/ & k]�]
�]+™ ^�]� k]]] ^˙]�]� k] +�] 0�] ı]) /�]ä]]�]
�]]] �] œ� D +� œ] 0�]� ` ^	]� ]�]˝] k� ^�]4
� k] “/ k4�]` �]]˝] gt%æ�]` + k]]` ˙] k] 0�] k� ı])O
� k]	�]) k� ^�]�]�] œ] � k] � o]� o]ˇ] )�]˝]` + k]Ds X

W /�]^�]4 � k] �] kåO�] kå -^ˇ]� ])` - n])
� g]� k]&]) " k]�]` �]�]]� ) )]˙]] k� �]]�]� k] ]4
- n]) � +� k] �] k]E r k+ )]˙]] &])]E ˝ g] � a]]O
� a]] ˙]`4D X )]˙�] k� �]�]` �] kåO�] kå
-^ˇ]� ]^)�] œ]E Ü]	]]�]� œ]E � g]� k]&]) œ]E t1 ˘ k]
- k]+ k& k� -^ˇ]� ]^)�] œ] - n]) )]˙�]ı]]�] œ] � k]
-]ı]�] � œ] �]	]^�])] � ) k� ˝]�] ^� �]] n+

^� �] k]] œ] ı]) ı]]� o]&` �]]]� k] � ] 4�
	]]+` ( )�]]�] ˙]])` ^� �]] ˙]]4 ^� -])
T[ ^&�] ˝]� � k] “/ �]` )]˙]] � k] ! k]å
^� �]` - n]) k&�]˝]] �]] o/�]]�] � k] ^�]�]˝]` � k)
˝] k] 0� k] 	 k]) œ] � ` �] t]& � œ] œ( � ^&�]]
˙]]4]]D R Y /�]^�]4 k+ )]˙]]E ˝ g] �]+
( )�]]�] ˙]])` � ) k& - n]) /�] ı]) &�˝]O
�]˝] � ) k& S ˝]]^� �]]^&�] œ] - n]) ( ])O
^�]�] œ] k� � ]� g]�] k� � a]˝]]^�]� �]+ �]&�]] �]
˙]]4 - n]) �] +` )À ^� �]] ˙]]4Ds T

Z /�]^�]4 )]˙]] &])] � k] ı]]� o]&` k� 0�]
( )�]]�] ı]) &�˝]�]˝] � ) ^&4D

R[ �]]) ˙ n]� k] +` &]^�]� k]�] � k] ı]˝]]
˘]�]] ^� 0�] ( )�]]�] ı]) )]˙]] � k] &�˝]O
�]˝] � ) ^&4 Ÿ+E �]+ -ı]� k] 
]) ]�]]
^˙]�] k� 1 ı])` � �] k) � ` ^�]å^� �] t] �]Î O
	]� k]�] � ` ˝])( � a]�]˝]` ˛]™D U - n])
ı]+� k] � ` ˝])+ �]+ +) ^&�] ˝]`�] �]])

 a]"� k] k"� � ) -ı]� k] ı])� k]	�]) � k] Ü]]˛ “]�]]
� )˝]] )+] - n]) 0�]� ` ˝]])`( � )˝]]
)+]D RR ˝]�]` � k] -]&�]` ˇ]åˇ]å]˝ k] a+4

o-&) 
 a]�] -]4 - n]) 0�+ œ]� k] k&�]] ^�
&]^�]� k]�] -ı]� k] ı])� k]	�]) � k] ^�]�]˝]` � )
)+] n+ - n]) 0�]� k] �� ı]] k� ^�]4 ^�]��]˝ œ]
� ) )+] n+D

RS ˝]�] � k] )]˙]] k� ı]]�] ]4 - n])
0�+ œ]� k] 0� k] ı]]� o]&` k� �]] k) � œ] �]]& ^&�]]˝ k]
a+4 � +]E r k+ )]˙]]E ��]] ˝ g]� k] 4� ( )O

�]]�] ı]) &�˝]�]˝] �]+™ ^� 4 ˛ k] ^�
T[ ^&�] ˝]� -]) � k] “/ )]˙]] � k]
! k]å ^� �]` - n]) k&�]˝]] �]] o/�]]�] � k]
^�]�]˝]` � k)]]E ˝] k] 0� k] 	 k]) œ] � ` �] t]&
� œ] œ( � ^&�]] ˙]]4]]Hs )]˙]] � k] � +]E
r� k]	]� ^� �]] ˛]] - n]) �]]^&�] œ] - n]) ( ])O
^�]�] œ] k� -"�] � ]� g]�] k� � a]˝]]^�]� �]+
( )�]]�] )À �]+™ ^� �]] ˙]] �]� ˝]]Ds V

RT 0�+ œ]� k] ( n])�] )]˙]] � k] � +]E r k+
)]˙]]E �]+ &]^�]� k]�]E ˙] k] �] g+&] � k] �]]4

-ˇ�]y V
R �]�] SRBZ

^�]� “] VRBYE TR
^�]� “] VRBTZE
VX

S &]	] WBR
&]	] ZBR

�������������������

-ˇ�]y W
T 4�] RBR

&]	] ZBR

U &]	] SBUY
&]	] VBSZ

V 4˙] YBTW
4�] YBZ
&]	] TBS

W &]	] RBRXE S[
&]	] VBRS

X 4�] TBY

�������������������

g&�])] � q]�]y
R &]	] TBW

S 4�] TBRS
4�] YBR[

T 4�] RBRZ
4�] YBY

U R)] YBUUE UV

V 4�] YBY
&]	] WBXE Y



&]^�]� k]�] WBRUOSW RUZY
]4 � o]^&�] œ] � œ] � k] n+E R 0�]� k] ˝ k])` ^�]�]O
a� �] � &) �]+™ � `E �] +` 0�] ( )�]]�]

� ` � k] “/ ı])�]]+ � ` ^˙]�] ı]) ˝ g]� k] &�˝]O
�]˝] ^� 4 ˛ k]D �]+ ^&�] � œ] ˝]`�] �]])
Ü]]˛ “]�]] � )˝]] n+Ds S RU ˙ n]� k] +` )]˙]]
� k] �]+ �]]˝] � a]�]` 0� k] �] a+˝] a&�] a+-]
- n]) �]+ &]^�]� k]�] � k] �]˘]]� k] � ` ˝])O
� `�] �] k]˘]� k] �]]]D � g])˙] %�]� k] ˝]�
0�]� k] &]^�]� k]�] � k] �]˘]]� k] � ` +) � a]�]O
^� �] � k]^	]	] � `D RV -]^�])� ])E � k]
-]&�]` " k]�]` �]�]]� ) )]˙]] k� ı]]�] -]4
- n]) � +� k] �] k]E r k+ )]˙]]E �]˝] � g]�] ^�
�]+ �]]^&�] œ] - n]) ( ])^�]�] œ] � ] � ]� g]�] n+
^� )]˙]] ˙] k] ( )�]]�] ˙]])` � )˝]] n+ �]]
ı]]� o]&` �]]]˝]] n+E 0� k] �]&�]] �]+™ ˙]]
�]� ˝]]Ds T

RW ˝]�] )]˙]] � k] a+��] ^&�]] - n])
0�+ œ]� k] &]^�]� k]�] � k] � k] ˙]]� ) 	 k]) œ] � `
�] t]& � œ] œ( � ^&�]]D U )]˙]] � k] &]^�]� k]�] � k]
� +]E r˝ k])] ı])� k]	�])E ^˙]�]� ` ˝ g] ^�]�]]
�]]]] � k]�]] � )˝]] n+E ˝ a]� k] ä]Î ) a!å]4O
]]Ds RX ^( ) 4� ı]˝˛]) �]]�]] ]�]]
- n]) 0� k] �] t]& k� � a]+]� k] ı]) )�]] ]�]]D
)]˙]] � k] -ı]�]` � a]+)�]]�]` t- g]# ` - n])
-ı]� k] -^ˇ]� ]^)�] œ] � ` � a]+)�]]�]` t- g]# `
� k] 0�] ı]) � a]+) �]]] &` ˝]]^� &]^�]� k]�]
k� �]] k) � œ] ^� �]] ]�]] n( �]�]] �]&�]] �]

˙]] �] k� D
RY ^( ) )]˙]] -ı]� k] �]+�] ˘]�]] ]�]]D

0�]� k] ı g])` )]˝] a� ! �]+™ �]]�]] - n]) �]�]O
�]+�]]�] � )� k] � k] /�]� ]) � ) ^&�]]� - n])
�]+ )]˝]O�]) �] k] �]+™ �]� ]D� RZ � a]�]+
� g])˙] � ` ı]+�]` ^� )�] ı]å˝ k] +` )]˙]]
0# ] - n]) ˙]�&` � k] 	 k]) œ] � ` �] t]& k� ı]]�]
]�]]D S[ �] t]& k� ı]]�] ˙]]˝ k] +` )]˙]] � k]

WBRY � �]] �]]�]&E r0�] k� ı]]�] � k] “/
� o]�]`˝]� ]) 	]+™ �]]�]] �]�]]Ds ��]]yE
r0�]� ` 	]™& 0�] k� ı]]�] � k] �]]�] �]�]`Ds

a&�]O�])` -]�]]ä] � œ] &]^�]� k]�] � k] ı a]� ])]E
r k+ &]^�]� k]�]E ˙]`^�]˝] ı])� k]	�]) k� � k]�]� E
��]] ˝ k] k) ı])� k]	�]) � k]E ^˙]�]� ` ˝ g] ^�]�]]
�]]]] � k]�]] � )˝]] n+E ˝ a]� k] 	 k]) œ] � k] �]˘]]
^�]�]] n+Hs SR &]^�]� k]�] � k] ( n])�] )]˙]]
� k] � +]E r k+ )]˙]]E ˝ g] � a]]O� a]] ˙]`4D
SS � k] k) ı])� k]	�]) � k] -ı]� k] ��] “] g&˝] � k]
� k]˙]� ) 	 k]) œ] � ] � at]+ � o]& � ) ^&�]] R - n])
0�+ œ]� k] � a]� k] a� ! �]+™ ^� �]]D S k4�]] /�]O
^�]4 a+-] ��] œ]^� � Ÿ] ı])� k]	�]) k� �]]�]� k]
� k] a]�]]+ gt+ - n]) k+ )]˙]]E � Ÿ]� k] ˝ k])] �]` a� !
� a])] �]+™ ^� �]]Ds

ST )]˙]] � a]	]` � k] g( �]] �]+™ �]�]]�]]
- n]) 0�]� k] -]�]] &` ^� &]^�]� k]�] � k] �] t]&
� œ] � k] 1 ı]) ^�]� ]�]] ˙]]4D ˝]�] &]^�]O
� k]�] � k] �] t]& � œ] � k] 1 ı]) ^�]� ]�]] ]�]]D
0�] k� 	])`) ı]) 4� �]) œ]˘] ˝]� �]+™ ˛]`
��] œ]^� 0�]� k] -ı]� k] ı])� k]	�]) ı]) �]) k]�]]
)�]] ˛]]D T

SU ^( ) )]˙]] k� a+��] ı]) 0�] -]&O
^�]�] œ] � k] �]]�]] ]�]] ^˙]�+ œ]� k] &]^�]� k]�] ı])
/�]ä]]�] �]]]�]] ˛]]D� - n]) 0� œ+ 0�] k�
�]`�]`O�]˘˘] œ] k� �]]˛] 	 k]) œ] � ` �] t]& � œ] œ( �
^&�]] ]�]]D � k] �] t]& � ` ˝]+ ˝]� ı] at+˘ k]
�]` �] ˛ k] ^� 	 k]) 0�] ı]) �]ı]" ı] kå - n])
0�]� ` +^»�] t] ˝] k]å $]�]™D U

SV ^( ) )]˙]] &])] � k] �]])` ˇ])˝]`
ı]) )+� k]�]]� k] �]�] )]� �" œ] - n]) �]]�]]- œ]
k� �] k]] œ] V � k] �]+ � o] k&	] ^�]�]� ) � k]˙]]B

r˝ a]�+])] � a]�]O˘ n]�] �]æ˝]] ) k+I SW � Ÿ]
4� ( )�]]�] ˙]])` � ) )+] gt+ ^� � k] k)
)]˙�] k� +) /�]] k� � œ] )+� k]�]]� k] �] k]]
&]^�]� k]�] k� ı])� k]	�]) � ] $) �]]� œ] - n])
0�]� ] -]&) � œ)E W ��] œ]^� �]+` ˙]`^�]˝]
ı])� k]	�]) n+ - n]) � a]]O� a]] ˝]� �]�]] )+˝]]
n+D 0�]� ] )]˙] � �]` �]]	] �]+™ ^� �]]

WBSU � �]] r� k] �]&	]]�] ^� �]] ˛]]Ds

-ˇ�]y W
R &]	] RBTE W

&]	] SBSV
&]	] VBRT

S 4�] TBY
&]	] WBR[

T 4�] YBY
&]	] WBY

U &]	] WBX
/ì] RRBTSE TT

�������������������

g&�])] � q]�]y
R R�]�] RXBTX

/ì] RRBTSE TT

S �]˙] TUBX
�]˙] RRYBV
&]	] TBSY

T �]˙] TXBU[
	]`˝] RYBR[
&]	] TBSWE SX

U 4�] XBR[

V 4�] YBZ
&]	] UBR

W &]	] TBSZ



RUZZ &]^�]� k]�] WBSXQXBRS
˙]]4]] - n]) 0�]� ] )]˙] � )� k] � ] -^ˇ]O
� ]) �]&] �]�]] ) k+]]D R SX �]+ -ı]� k]
�] k]] œ] � k] a!å]˝]] - n]) �]˘]]˝]] n+ S

- n]) -]� ]	] - n]) ˇ])˝]` ı]) ^˘]�+
- n]) -˙ g]� k] ^&�]]˝]] n+D T /�]`^�]4 0�]� k]
&]^�]� k]�] � k] 	 k]) œ] k� ı o]˙] œ] � k] �]˘]]
^�]�]] n+Ds

SY /�] ˝])+ &]^�]� k]�] &])] k� )]˙] � œ]
- n]) ( ])�]` )]˙]] a� �]Î k� )]˙] � œ] �]`
� ]�]�]]�] a+-]D U

X � n]^�]�] k]�] k� )]˙]] � k]�]	]��]) V k�
)]˙] k� ı]+� k] �]]�]E &]^�]� k]�] � k]

^�]�˝]) ı]) � k] k" 4� �]ı]�]] - n]) a� !
&	 “]�] k&� k]D W ^( ) 0�]� k] ^�]�]] ^�
0�]� k] ��]] �]ı]�]] k&�]] ˛]]D X 0�]� k] ˙] k]O
˙] k] k&�]]E 0�]� ] ı g])] ��] n])] ^�]�]]D
S &]^�]� k]�] � k] � +]E

r� Ÿ]� k] )]˝] � k] &	 “]�] � œ] �]+ k&�]]B
-]� ]	] k� ˘]]) œ] ˝])( � k] - t]ˇ]` ˘]�]� k]
�]]`E ˙] k] ^�]	]]�] �]� ao]&) � œ] +�]˘]�]
�]˘]]� k] �]]`I Y T �]� ao]&) � œ] � k] ˘]]) �] kåO
�] kå ˙]]�]�]) Z ^�]� � k]E ˙] k] 4� O g&�] k) � k]
-�]] ˛ k]D

U ı]+�]] ˙]]�]�]) 	 k]) ˙ n]�]] ˛]] R[ - n])
0�] k� 0� ]�] ˙ n]� k] ı o]�] ˛ k]D RR � Ÿ] 0� k] k&�]
+` )+] ˛]] ^� 0�] k� ı o]�] �] k]˘] ^&4 ]4
- n]) 0� k] ä]�]`�] � k] 1 ı]) 0# ]�]] ]�]]
- n]) 4� -]&�]` � ` ˝])+ & k] ı n]) œ] ı])
�]å] ^� �]] ]�]] - n]) 0� k] 4� o/�]]�] � ]
^&�] ^&�]] ]�]]D

V ^( ) � Ÿ]� k] g&�])] ˙]]�]�]) k&�]]E ˙] k]
)`! ˙ n]�]] ˛]]I RS 0�]� ] 	])`) 4� ˝])(
� k] 0# ] a+-] ˛]] - n]) 0�] k� � at]+ � œ] & t]˝] œ]
k� �]`˘] ˝]`�] ı]�]^�]�] t] ˛]™D 0�]� k] � +]

]�]]E F0# E � g]�] �] t]�] �]]DG RT

W � Ÿ]� k] &	 “]�] � œ] -] k] k&�]] ^� 4�
- n]) ˙]]�]�]) ^�]� �]] ˙] k] ˘]`˝ k] ˙ n]�]] ˛]]I RU

�]]) 0�]� ` ı]`# ı]) ı]^�]�] œ] ˙ n]� k] ˘]])
ı o]�] ˛ k]D 0�] ˙]]�]�]) k� ˘]]) ^�]) ˛ k] R

- n]) 0� k] )]˙] � )� k] � ] -^ˇ]� ]) ^&�]]
]�]]D

X ^( ) � Ÿ]� k] &	 “]�] � œ] ˘] n]˛]] ˙]]�]�])
k&�]]E ˙] k] �]å] +` � gt]�]]) - n]) $)]�]�]]

˛]]D �]+ �] a+˝] ˝]]� ˝]�]) ˛]] - n]) 0�] k�
�] kåO�] kå �] k] k+ k� & t]˝] ˛ k]D �]+ �]�] a� ! �]]
˙]]˝]] - n]) ˘ g])O˘ g]) � ) k&˝]] - n]) ˙] k] a� !
�]˘] ˙]]˝]] 0� k] ı n]) œ] � k] ) Ÿ]& $]�]˝]]D S �]+
0�]� k] ı]+� k] k� �]�]` ˙]]�]�]) œ] � k] -�]]
˛]] - n]) 0�] k� &�] �]™] ˛ k]D Y � Ÿ] 0�]
�]™] œ] ı]) ] n]) � ) +` )+] ˛]] ^� 0�] k�
�]`˘] � k] 4� ! k]"] �]™] ^�]� �] -]�]]I T

^( ) 0�] ! k] k" �]™] k� �]]�]� k] ı]+� k]�]]� k]
�]™] œ] � œ] � k] ˝]`�] 0�]]å ^&4 ]4D ^( )
� Ÿ]� k] k&�]] ^� 0�] ! k] k" �]™] � œ] o/�]]�] ˙ n]�]`
- t]� œ] ˛]™ - n]) 4� � at]+ �]` ˛]] ˙] k] �]å`O
�]å` $™ œ] �]])˝]] ˛]]I U

Z � Ÿ] &	 “]�] k&�] +` )+] ˛]] ^� )]˙]O
]^À�] t] )�]` ]�]™ - n]) F-^˝] Ü]]˘]`�]G V

-ı]�]` )]˙]]À` ı]) ^�])]˙]�]]�] a+-]D W

0�]� ` ı] k]	]]� �] “( ˙ n]�]` 0˙]�]` ˛]` X

- n]) 0�] k� ^�]) k� �]]�] 1 �] ˙ n]� k] �] k( &
˛ k]D 0�]� ` )]˙]]À` -]] � ` ˙�]]�]] ˛]`
- n]) )]˙]]À` k� ı]^+4 ˇ]ˇ]� ˝]` -]]
˛ k]D Y R[ 0�] k� �]]�]� k] � k] -]] � `
ˇ]])] �]+ )+` ˛]`D Z +ä]]) œ]O+ä]]) ��] “]O
g&˝] 0�]� ` � k]�]] � ) ) k+ ˛ k]E �]]�] œ]O�]]�]

0�] k� �]]�]� k] �] kå ˛ k]D R[ ^( ) -&]�]˝] RR

� ` � ] “)�]] “/ 	 a]Î a+ “/ - n]) ^� ˝]]� œ] �] k]�]`
]�]™D

RR � Ÿ] k&�]˝]] )+] ��] œ]^� �]+ �]™]
�]å`O�]å` $™ œ] + t]� )+] ˛]]D RS � Ÿ] k&�] +`
)+] ˛]] ^� �]+ ˙]]�]�]) �]]) $]�]] ]�]]
- n]) 0�]� ` �]]	] -]] � œ] $]�]� ) �]��]
� ) &` ]�]`D RS �]]) ˙]+ t] ˝]� �]]� `

-ˇ�]y W
R &]	] UBTU
S &]	] TBSY
T ^�]� “] TSBS[

&]	] UBT
U S/˝] TWBSSE

ST
4˙] RBRE S
�]�] UUBSY
&]	] VBTR
&]	] WBRE S

�������������������

-ˇ�]y X
V &]	] VBRE T[
W &]	] SBRZ

&]	] YBR
X �]�] T[BY

+�] SBS
Ü]� RBRR

Y �]�] VXBS[
Ü]� RXBRV

Z &]	] XBRX
R[ &]	] SBTXE TY
RR 
�] SYBUZE V[

^�]� “] UYBU[
^
]�] UBRZ
+�] RBY

RS &]	] SBTZ
&]	] VBSY
&]	] YBTE S[

RT �]�] RTBRXE RY
&]	] RRBS

RU &]	] SBTZ
&]	] YBV
&]	] RRBT

�������������������

g&�])] � q]�]y
R &]	] YBY

&]	] RRBU
S &]	] SBU[

&]	] XBRZ
T &]	] XBSU
U &]	] XBS[

Ü]� RTBV
V �]˙] Z[BS

&]	] XBRTE SS
W �]�] WBRE S

Ü]� UBSE T
X �]˙] R[UBRE S
Y 
�] ZBT

/ì] RSBSZ
Z �]˙] V[BT
R[ 
�] TTBS

R)] SSBRZ
/ì] RSBSS
�] g+ RU
Ü]� VBRR

RR R�]�] SBR[
�]˙] V[BW

RS &]	] XBYE SV



&]^�]� k]�] XBRTOSW RV[[
˙]]�]�]) œ] � ` �]]˝] n+E R 0�]� ] )]˙] � )� k]
� ] -^ˇ]� ]) !`�] ^�]�]] ]�]] - n]) 0� œ+
a� ! �]�]�] - n]) ˙]`� k] ^&�]] ]�]]D
RT � Ÿ]� k] )]˝] k� &	 “]�] œ] � œ] -] k] k&�]]

^� o/�]]�] k� � k] k" S ˙ n]�]] � k] “/ -]� ]	]
k� �]]&�] œ] k� �]]˛] -] )+] n+I 0� k] F-^˝]

Ü]]˘]`�]G T k� ı]]�] ˙]]� k] � ` /˙]]ä]˝] &`
]�]` - n]) � k] 0� k] 0�] k� �]]�]� k] � k] ]4D
RU 0� k] )]˙] � )� k] � ] -^ˇ]� ])E U

�]��]]�] V - n]) 4� )]˙] ^&�]] ]�]] ˝]]^�
�]�] )]� �" œ] - n]) �]]�]]- œ] k� �] k]] 0�]� `
� k]�]] � œ)D W 0�]� ] )]˙] � )� k] � ] -^ˇ]O
� ]) �]&] �]�]] ) k+]]E �]+ � �]` �]+™
^�] k"]] - n]) 0�]� ] )]˙] � �]` �]]	] �]+™
+ k]]]D X

RV � Ÿ] &]^�]� k]�] �]�]O+`O�]�] �] a+˝] ı] k)O
	]]�] + k] 0# ]E ��] œ]^� � Ÿ] 0�] &	 “]�] œ] � k]
�] a+˝] $) ]�]] ˛]]D Y RW �]+ t] ˙] k] �] kå
˛ k]E 0�]� œ] � k] 4� k� ı]]�] � Ÿ] ]�]] ˝]]^�
0�]� k] ı g] gt! ^� 0�] &	 “]�] œ] � ] -�]�] �]˝]O
�]�] ��]] n+D ˝]�] 0�]� k] � a]� k] ˙]�]]�] ^&�]]
- n]) �]˝]]�]] ^� 0�] �]]˝] œ] � ] �]˝]�]�]
��]] n+D

RX F� k] ˘]]) �] kåO�] kå ˙]]�]�]) Z ˘]])
)]˙]] Ÿ+ ˙] k] ˇ])˝]` � k] 0 œ#  k]D R[ RY �]])
)]˙] �]�]� k] �]+]�] ı])� k]	�]) k� ı]^�]¾]
˙]�] œ] RR � k] ^&�]] ˙]]4]] RS - n]) /�]
)]˙] ı]) 0�]� ] �]&] k� ^�]4 -^ˇ]� ])
+ k]]]E RT + t]E � a]]O� a]] ˝]� 0�+™ � ] -^ˇ]O
� ]) + k]]]DG

RZ ^( ) � Ÿ]� k] ˘] n]˛ k] ˙]]�]�]) k� �]] k)
� œ] ä�]]&] ˙]]�]�]] ˘]]+]E ˙] k] �]]� ` ˙]]�]O
�]) œ] � k] ^�]�] a� �] -�]] ˛]]D �]+ �] a+˝] +`
�]�]]�]� ˛]] - n]) 0�] k� �] k] k+ k� & t]˝] - n])
˝] t]� k] k� ı o]˙ k] ˛ k]D �]+ �]�] a� ! �]] ˙]]˝]]
- n]) ˘ g])O˘ g]) � ) k&˝]] ˛]] - n]) ˙] k] a� !
�]˘] ˙]]˝]] 0� k] ı n]) œ] � k] ) Ÿ]& $]�]˝]] ˛]]D RU

S[ � Ÿ]� k] 0�] k� ^�]) k� &�] �]™] œ] RV k�

�]] k) � œ] �]` ˙]]�]�]] ˘]]+] - n]) 0�] g&�] k)
�]™] k� �]] k) � œ] �]`E ˙] k] �]]& � œ] ^�]� �]
-]�]] ˛]] - n]) ^˙]�] k� �]]�]� k] ˝]`�] �]™]
0�]å� ) ^]) ]4 ˛ k]D R 0�] �]™] � `
- t]� œ] ˛]™ - n]) 4� � at]+ �]` ˛]] ^˙]�]� k] �]+
�]å`O�]å` $™ œ] �]])˝]] ˛]]D �]+ �]™] �]]� `
�]™] œ] � k] �] a+˝] �]å] ˛]]D

SR � Ÿ]� k] -] k] k&�]] ^� �]+ �]™]
ı]^�]¾] ˙]�] œ] � k] � a]Ã � )� k] �]]] - n])
˝]�] ˝]� 0�] ı]) -ı]�]] ä] k]) -]ä]�]]˝]]
)+] S SS ˙]�] ˝]� ^� F-^˝] Ü]]˘]`�]G T

�] -]�]] - n]) �]�]� k] �]+]�] ı])� k]	�])
k� ı]^�]¾] ˙]�] œ] k� ı]�] � œ] n( �]�]] �]

� a]�]]�]] ]�]]D U - n]) ˝]�] �]+ ˝]�] �]�]�]
-] ]�]] ^� ı]^�]¾] ˙]�] )]˙] ı]) -^ˇ]O
� ]) � œ)D V

ST ˙] k] � a]� k] &	 “]�] �]�]�]] )+] ˛]]
0�]� k] � a]�]� k] � +]E F˘] n]˛]] ˙]]�]�])E ˘] n]˛ k]
)]˙] � k] &	] “]˝]] n+ ˙] k] ˇ])˝]` ı]) -]4]]D
�]+ �]]� ` �]�]` )]˙�] œ] � k] -�]] + k]]]E
�]+ ı g])` ˇ])˝]` � k] �]] ˙]]4]]E 0� k]
ı n]) œ] ˝]� k] ) Ÿ]& $]� k]]] - n]) ˘ g])O˘ g]) � )
k&]]D W SU &�] �]™] &�] )]˙]]- œ] � k]

&	] “]˝ k] Ÿ+ ˙] k] 0�]` )]˙] � œ] � k] ^�]� O
� œ] k] - n]) 0�] k� �]]& 4� - n])
)]˙]] -]4]] ˙] k] ı]+� k] k� )]˙]]- œ] � k]
-�]] + k]]] - n]) ˝]`�] )]˙]]- œ] � k] �]`˘]]
^&�]]4]]D X SV �]+ ı])�]OÜ]ˇ]]�] ı])O
� k]	�]) k� ^�]�]]( �]]˝ œ] � k)]] Y - n])
�]�]� k] �]+]�] ı])� k]	�]) k� ı]^�]¾] ˙]�] œ] � k]
�]˝]]˝]] ) k+]]D �]+ �]�]�] - n]) � ]� g]�] � k]
�]&�]� k] � ` � k]^	]	] � k)]] - n]) ı]^�]¾]
˙]�] œ] � k] 0�] k� +]˛] � œ] 4� � ]�]E
& k] � ]�] - n]) -]ˇ k] � ]�]� k� ^�]4
k& ^&�]] ˙]]4]]D Z SW �]]) ^( ) -&]O

�]˝] � ` � ] “)�]] “/ 	 a]Î a+ “/ - n]) 0�+ œ]� k]

XBSV � �]]	]` �]] kæ ˝]`	] � ]�]D

-ˇ�]y X
R &]	] XBT
S �]˝] SUBT[

� g]� SRBSX
� g]+ TBRT
Ü k]�] XBVW
Ü]� RUBRU

T �]˙] Z[BS
&]	] XBZE SS
+�] RBRS

U �]˙] SBW
�]˙] RR[BRE S
�]˝] SYBRY
R a� ) RVBSV
/( RBSS
Ü]� TBSR

V ^( �] SBZORR
W 0˝] UZBR[
X �]˙] UVBW

�]�] ZBWE X
&]	] SBUU
� g]� RBTSE TT
Ü]� RRBRV

Y &]	] YBSX
Z &]	] XBT
R[ &]	] SBTZE U[
RR &]	] XBSVE SX
RS �]˝] RZBSY

S˝]` SBRS
Ü]� TBSR
Ü]� VBZE R[

RT &]	] XBSRE SS
� g]� SSBSZ

RU &]	] SBU[
&]	] XBX

RV &]	] XBSU

�������������������

g&�])] � q]�]y
R &]	] XBY
S &]	] YBSTE SU

&]	] RSBX
Ü]� RTBX

T �]˙] Z[BS
&]	] XBZE RT
+�] RBRS

U &]	] XBRYE SX
V �]˝] RZBSY

� g]� SSBSZ
Ü]� RBW
Ü]� TBSR
Ü]� VBZE R[
Ü]� S[BU

W &]	] SBU[
&]	] XBX

X &]	] XBS[
Y &]	] XBY
Z &]	] RSBX

Ü]� RTBVOX



RV[R &]^�]� k]�] XBSXQYBRS
0�]� ] )]˙] � )� k] � ] -^ˇ]� ]) !`�]
^�]�]] ˝]]^� 0� k] ^�]"] œ& - n]) ı g])` ˝])+
�]]	] � ) œ&D R

SX - n]) -]� ]	] k� �]`˘ k] k� �]] k)
)]˙�] - n]) )]˙] � )� k] � ] -^ˇ]� ]) - n])
0�]� ] � n]�]�] �]�]� k] �]+]�] ı])� k]	�]) k�
ı]^�]¾] ˙]�] œ] � k] k& ^&�]] ]�]]D S 0�]� ]
)]˙] �]&] ˝]� � ]�]�] )+� k]�]]�]] )]˙] n+ T

- n]) �]] k) )]˙�] 0�]� ` � k]�]] � œ) k] - n])
0�]� ` -]�]] �]]� œ] k]DG

SY � k] k) &	 “]�] � ] ��] n])] �]+™ �]˝�]
+ k]˝]] n+D � Ÿ] &]^�]� k]�]E &	 “]�] � ` �]]˝ œ] �] k]˘]O
� ) �] a+˝] 
]�])] ]�]]E � k])] ˘ k]+)] ı]`�]] ı]å
]�]]E� �]]) � Ÿ]� k] �]+ �]]˝] -ı]� k] ^&�] � œ]
+` )�]`Ds

Y )]˙]] � k]�]	]��]) U k� )]˙] k� ˝]`�] k)
�]]�] � a]�] &]^�]� k]�] � k] 4� - n])

&	 “]�] ^�]�]]D V S � Ÿ] 4�]]�] Ü] o]˝]� W � œ]
	 g]	]�]� X �]]�] k� ^� � k]� � œ] ˛]]D � Ÿ] 1 � n]
� ` �]+) k� ı]]�] ˛]]D T � Ÿ]� k] �]ä] œ)
0# ]�]™ ˝] k] k&�]] ^� �]+) k� �]]�]� k] 4�
� k]æ] Y �]å] n+ - n]) 0�] k� & k] �]™] Ÿ+I Z

& k]�] œ] �]™] � o]� k] ˛ k]E �]]) 4� �]™]
g&�] k) � k] ä�]]&] � o]�]] ˛]]D � o]�]] �]™] �]]&

� œ] ^�]� �]] ˛]]D R[ U � Ÿ]� k] k&�]] ^� � k]æ]
ı]_	˘]�]E 0¢]) - n]) &^�]�] � ` ˝])( �]™]
�]]) )+] n+ - n]) � k] “/ �]` ˙ o]]�]` ˙]]�]�])
0�] k� �]]�]� k] ^"� �]+™ ı]] )+] ˛]] - n])
k4�]] � k] “/ �]+™ ˛]] ˙] k] 0�] k� +]˛] � k] ^� �]`

� k] a!å] �] k� D RR �]+ -ı]�]` �]�]O�])ä]`
� ) )+] ˛]] - n]) � a]& � k] t1 ˘]] 0# ]
)+] ˛]]D

V ^( ) � Ÿ]� k] k&�]] ^� ı]_	˘]�] � k] 4�
�]� )] RS -] )+] n+ ˙] k] ı g])` ˇ])˝]` ı])

XBSY � �]] r� k])] Î ı] �]&�] �]�]]Ds
YBS � �]] r^ä]�]] -^ˇ]� ])O� k]¾]Ds � �]]
r� g]�]]Ds � �]] r�]+�]Ds

/˝]�]` ˝ k]ä]` � k]  a]ä]) )+] ˛]] ^� 0�] k� ı n])
ä]�]`�] � k] �]+™ g! ) k+ ˛ k]I 0�] �]� k) � `
- t]�] œ] k� �]`˘] 4� �]™] ˛]] ˙] k] k&�]� k]O
�]]�]� ˛]]D R W �]+ 0�] & k] �]™] œ]�]]� k]
� k] kæ � ` ˝])( -] )+] ˛]] ^˙]� k] � Ÿ]� k] �]+)
k� ı]]�] �] kå k&�]] ˛]]D �]� )]  a]�� k] � k]

�])] a+-] 0�]� ` ˝])( & n]å )+] ˛]]D
X � Ÿ]� k] k&�]] ^� �]� )] � k] kæ ı]) � at]�]O

�]]˝]] a+-] 0�] k� ^�]�] a� �] ı]]�] -] )+]
˛]]D �]+ � k] kæ ı]) �]ı]� ] - n]) 0� k] ^])]
^&�]] - n]) 0�] k� & k]�] œ] �]™] ˝] k]å ^&4D
� k] kæ k� ı]]�] 0�]� ] �]]�]�]] � )� k] � `
˝]]� ˝] �]+™ ˛]`D �]� k) � k] 0� k] ä]�]`�] ı])
^])]� ) ) Ÿ]& ^&�]] - n]) � k] kæ � k] �]� k) k�
+]˛] � k] a!å]� k]�]]�]] � k] “/ �] ˛]]D

Y ^( ) 0�] �]� k) � k] � a]& � k] �] a+˝]
t1 ˘]] 0# ]�]]D �]]) ˙ n]� k] +` �]+ ˝]]� ˝]�])
a+-] 0�]� ] �]å] �]™] ˝] k]å ^&�]] ]�]]D

^( ) 0�] �]™] � ` ˙]]+ k4� k] ˘]]) �]™]
^�]� �] -]4 ˙] k] k&�]� k]�]]�]� ˛ k]D � k] ˘]])
�]™] ˇ])˝]` � ` ˘]]) ^&	]]- œ] � ` ˝])(
�]æ� k] �] k]D S

Z 0�] ˘]]) �]™] œ] � œ] � k] 4� �]™] � k]
4� - n]) �]™] ^�]� �] -]�]] ˙] k] ! k]"]
˛]]D �]+ ! k]"] �]™] &^�]�] - n]) ı g])�] � `
˝])( - n]) � ao]&) k&	]� � ` ˝])( �]æO
˘]æ� ) -ı]�]` ˝]]� ˝] ^&�]]� k] �]]]D T

R[ �]+ /˝]�]] ˝]]� ˝]�]) + k] ]�]] ^�
-]� ]	] � ` � k]�]] ˝]� ı] at+˘] ]�]] - n])
/�]� k] � k]�]] � œ] � k] a� ! � k] - n]) a� ! ˝]]) œ]
� k] ˇ])˝]` ı]) ^])] ^&�]] - n]) 0� œ+ ) Ÿ]&
$]�]]D RR �]+ t] ˝]� ^� 0�]� k] 0�] � k]�]]
k� +]^� �] � k] ˘ a]�] n]˝]` &` - n]) 0�]� `

^�]�]^�]˝] �]^�]�] t] !`�] �]` ]�]™ - n])
0�]� ] #+)]�]] a+-] ı]^�]¾]O�˛]]�] ^])]
^&�]] ]�]]D U RS -ı])]ˇ] � ` �]˙]+ � k]

YBZ � �]] r�])˝]]˙]Ds

-ˇ�]y X
R &]	] XBR[E RR

S &]	] XBSS
�]˝] RZBSY
� g]� SSBSZ
Ü]� S[BU

T Ü]� RRBRV

�������������������

-ˇ�]y Y
U &]	] VBRE T[

V &]	] XBRE RV

W 0˝] R[BSS
�]�] RRBRR
�]�] SRBS

X 	] k+ RBR
4�] SBY

Y �]�] RTBRX
^�]� “] VRBRR
&]	] XBV
&]	] YBS[

Z 4�] RBRE T

R[ �]�] UUBSY

RR �]�] UVBR
^�]� “] VRBRS
&]	] VBT[E TR

RS &]	] SBTZ
&]	] XBW
&]	] YBSR

�������������������

g&�])] � q]�]y
R &]	] RRBT

S &]	] YBSS
&]	] RRBU

T �]˙] UYBS
&]	] RRBRWE
UV

U &]	] RRBTR
&]	] RSBRR



&]^�]� k]�] YBRTOSX RV[S
4� � k]�]] - n]) ^�]�]^�]˝] �]^�]�] t] 0�] k�
+�]]� k] � ) &` ]�]™ - n]) �]+ �]˘˘]] “/ � k]
ˇ])˝]` ı]) ^])]˝]] )+] - n]) -ı]� k] � ]�] � œ]
� ]�]�]]�] + k] ]�]]D

RT ^( ) � Ÿ]� k] 4� ı]^�]¾] g&˝] � k] �]]˝]
� )˝ k] � a]�]]D - n]) 4� g&�] k) ı]^�]¾] g&˝]
� k] 0�]� k] � +]E r�]+ &	 “]�] � �] ˝]�
ı g])] + k]˝]] ) k+]] ˙] k] ^�]�]^�]˝] �]^�]�] œ]
- n]) 0�] -ı])]ˇ] k� �]] k) � œ] n+ ^˙]�]� k]
˝]�]]+` �]˘]˝]` n+H R � �] ˝]� ı]^�]¾] ˙]]+
- n]) � k]�]] � k] ) Ÿ]&] ˙]]4]]Hs RU 0�]� k]
� a]�]� k] � +]E r˙]�] ˝]� ^� SET[[ 	]]�]
- n]) � a]�]+ �]+™ �]`˝] ˙]]˝ k]D ^( ) ı]^�]¾]
˙]]+ � k] ä]Î ) ı]+� k] � ` ˝])+ �]+`
+]�]˝] � œ] �]]�]] ˙]]4]]Ds

RV � Ÿ] &]^�]� k]�] &	 “]�] k&�] )+] ˛]]
- n]) 0� k] �]�]�]� k] � ` � k]^	]	] � ) )+]
˛]] ^� ˝]�]` -˘]]�]� � Ÿ]� k] k&�]] ^� 4�
-]&�]` ˙ n]�]] � k] “/ � k] k) �]]�]� k] �]å] n+D
RW ^( ) � Ÿ]� k] 1 � n] S k� �]`˘] �] kå 4�
-]&�]` � ` -]�]]ä] � a]�]`D 0�]� k] ı a]� ])O
� ) � +]E r^˙]ì]] “/�]E T /�] -]&�]` � k] ˙] k]
k&�]] n+ 0�]� ] �]˝]�]�] /� k] �]�]�]]Ds U

RX ˝]�] �]+ 0�] ˙]]+ -]�]] ˙]+ t] � Ÿ]
�]å] ˛]]D �]]) ˙]�] �]+ -]�]] ˝] k] � Ÿ]
/˝]�]] $) ]�]] ^� � Ÿ] � at]+ k� �]�] ^])
ı]å]D 0�]� k] � a]�]� k] � +]E r o/�]]�] k� � k] k"E
˝ g] �]+ ˙]]�] � k] ^� �]+ &	 “]�] o-˝]
k� �]�]�] � œ] ı g])] + k]]]Ds V RY �]])

˙]�] �]+ � a]�]� k] �]]˝] � ) )+] ˛]] ˝] k] � Ÿ]
� at]+ k� �]�] ä]�]`�] ı]) ^]) ]�]] - n])
]+)` �]™& �] k] ]�]]D 0�]� k] � a]� k] a!-]
- n]) � a]� k] �]+ t] �]å] ^� �]] ˙]+ t] � Ÿ] ı]+� k]
�]å] ˛]]D W RZ ^( ) 0�]� k] � +]E r-�]
� Ÿ] ˝ a]� k] �]˝]] t1 ]] ^� ı])� k]	�]) k� © k]ˇ] k�
�]�]�] k� -]^�]) � œ] ��]] + k]]]E ��] œ]^�
�]+ &	 “]�] o-˝] k� ˝]�] �]�]�] � œ] ı g])]
+ k]]]D X

S[ ˝ g]� k] ˙] k] & k] �]™] œ]�]]�]] � k]æ] k&�]]
�]+ �]] n& - n]) ( ])�] k� )]˙]]- œ] � k]
&	] “]˝]] n+D R SR ) k] t4&]) �]� )] � g]�]]�]
k� )]˙]] � k] &	] “]˝]] n+ S - n]) 0�]� `

- t]�] œ] k� �]`˘] �]å] �]™] � g]�]]�] k� ı]+� k]
)]˙]] � k] &	] “]˝]] n+D T SS �]+ �]™]
˝] k]å ^&�]] ]�]] - n]) 0�] k� �]&� k] ˘]])
�]™] ^�]� �] -]4E U 0�]� ] �]˝]�]�] �]+ n+
^� 0�] k� )]� �" � k] ˘]]) )]˙�] 0�]) -] t4 k]
�]]) � k] )]˙�] 0�] )]˙]] k� ^˙]˝]� k] ˝]]� ˝]O
�]) �]+™ + œ] k]D

ST 0�] k� )]˙�] k� -]^�])` & n]) � œ]E
˙]�] -ı])]ˇ]` -ı])]ˇ] � )� k] � œ] +& � )
˙]] t4 k]E ˝]�] 4� k4�]] � gt]�]]) )]˙]]
0�] k)]] ˙] k] 0�]�]]� k]�]]�]` �]]˝ œ] �]�]�]O
˝]] + k]]]D� SU �]+ �] a+˝] ˝]]� ˝]�]) + k]
˙]]4]] �]]) -ı]� k] &�] ı]) �]+™D �]+ �] kå
+` -�] k]� k] ˝])` k� � k] ˝]�]]+` �]˘]]4]]�
- n]) -ı]� k] +) � ]�] � œ] � ]�]�]]�] + k]]]D
�]+ 	]_�˝]	]]�]` �] k]] œ] � k] - n]) ı]^�]¾]
˙]�] œ] � k] �]` �]]	] � ) k&]]D V SV �]+
� ]�]�]]�] + k]� k] k� ^�]4 ˘]]�]]� ` � k] g&�]) œ]
� k] ˇ] k]�]] k&]]E �]�]O+`O�]�] � a]& � k] �] a+˝]
t1 ˘]] �]�]� k]]] - n]) -�]�]O˘ n]�] k� & n])

� œ]� �] a+˝]O� k] �] k]] œ] � k] �]]	] � ) k&]]D
�]+ t] ˝]� ^� �]+ +]^� �] œ] k� +]^� �] � k]
�]` �] kå]]E �]]) �]+ ^� �]` o/�]]�] k� +]˛]
�]]]4 �] n]) ˝] k]å ^&�]] ˙]]4]]D

SW 	]]�] - n]) � a]�]+ k� �]] k) � œ] &	 “]�]
� œ] ˙] k] � +] ]�]] ˛]] �]+ �]˘] n+E �]]) ˝ g]
�]+ &	 “]�] )]ä] )�]�]] ��] œ]^� �]+ -]˙] � k]
�] a+˝] ^&�] œ] �]]& � ı g])] + k]]]Ds W

SX � Ÿ] &]^�]� k]�] ı]�˝] + k] ]�]] - n])
a� ! ^&�] œ] ˝]� �]`�]]) ı]å] )+]D X ^( )

YBST � �]] r�]]^ä]� œ] � )	 k] � œ] �]]^+) + k]�]]Ds
YBSU � �]] r
]+ �]�]]	]� ^
]	]]�] �]]4�]]Ds
YBSV � �]] �]]�]&E r- n]) ^�]	]] ˘ k]˝]]
]	]`
^&4Ds YBSW � �]] r g&) �]^
]��] � œ]Ds

-ˇ�]y Y
R &]	] RSBRR

S &]	] YBS

T � g]� RBRZE SW

U &]	] ZBSRE SS

V &]	] R[BRU
&]	] RSBUE Z

W &]	] R[BZE R[

X &]	] RRBSX

�������������������

g&�])] � q]�]y
R &]	] XBV

&]	] YBT
&]	] RRBS

S &]	] XBW

T &]	] YBV
&]	] RRBT

U &]	] YBY
&]	] RRBU

V &]	] XBSV
&]	] YBR[

W &]	] R[BRU

X &]	] XBSY
&]	] R[BRW



RV[T &]^�]� k]�] ZBRORU
� Ÿ] 0# ] - n]) )]˙]] k� � ]�] � œ] �]] ]�]]E R

�]]) � Ÿ]� k] ˙] k] k&�]] ˛]] 0�]� ` �]˙]+ � k] � Ÿ]
� a]��] + k] ]�]] - n]) � k] “/ � k])` +]�]˝] �]+™
�]�]�] ı]]�]] ˛]]D S

Z �]+ �]]^&�] œ] k� � o]	]˙] &])] � ]
ı]+�]] �]]�] ˛]]D T &])] -+	]O� k]) k]	]

� ] � k]"] ˛]] - n]) 0� k] � �]^&�] œ] k� )]˙�]
� ] )]˙]] �]�]]�]] ]�]] ˛]]D U S 0�] k�
)]˙] k� ı]+� k] �]]�] � a]�] &]^�]� k]�] � k]
^� ˝]]� œ]� ı]æ� ) �]+ �]�]�] ^�]�]` ^�
�]Î 	]� k]�] X[ �]]�] ˝]� 0˙]]å ı]å]
) k+]]E V # `� ˙ n]� k] �]+ k]�]] � k] �]^�]��]�]�˝]]
^�]� “]�]]+ � k] � +] ˛]]D W T /�]^�]4 � Ÿ]� k]
�]˘˘ k] ı])� k]	�]) �]+ k]�]] � ` ˝])( � at]+
^� �]] - n]) 0�]� k] ^]å^]å]� ) ^�]��]˝ œ]
� ™D �]]˛] +`E � Ÿ]� k] 0ı]�]]�] ^� �]]E X

"]" - k]æ] - n]) � a]& ı]) )]�] $]�]`D
U � Ÿ]� k] -ı]� k] ı])� k]	�]) �]+ k]�]] � k] Ü]]˛ “]�]]
� ` - n]) +�]] k) ı]]ı] � � g]�] � )˝ k] a+4
� +]E

r k+ �]˘˘ k] ı])� k]	�]) �]+ k]�]]E ˝ g] �]+]�]
- n]) ^�]��]�]� ])` ı])� k]	�]) n+E -ı]�]]
� )]) ^�]�]]˝]] n+ - n]) ˙] k] ˝ a]�]� k] ı�]])
� )˝ k] Ÿ+ - n]) ˝ k])` -]�]] t4 �]]�]˝ k] Ÿ+E
0� œ+ ˝ g] -ı]� k] -"�] ı�]]) � ] �]� g]˝]
k&˝]] n+D Y V +�]� k] ı]]ı] ^� �]]E � a] k)

� ]�] ^� 4E a&�" � ]�] ^� 4 - n]) ˝ a]�]� k]
�]]]�]˝] � `D Z +�] ˝ k])` -]�]]- œ] - n])
˝ k] k) ��]]�]O^�]Ã o]˝] œ] � k] g&) ˘]� k] ]4D
W +�]� k] ˝ k] k) � k]�]� œ]E �]^�]��]�]�˝]]- œ] � `
�]]˝] �]+™ � a]�]` R[ ^˙]�+ œ]� k] ˝ k] k) �]]�] � k]
+�]] k) )]˙]]- œ]E +]^� �] œ]E ı a])�] œ] - n]) k&	]
k� �]�]` �] k]] œ] � k] �]˝]]�]] ˛]] ^� 0� œ+ ��]]

� )�]] ˘]]^+4D X k+ �]+ k]�]]E ˝ g] � k]� n+E
�]]) +�] 	]˜�]&] Ÿ+ ˙ n]� k] ^� -]˙] k&�]]
˙]] �]� ˝]] n+D �] g+&] k� �] k]]E �]Î O
	]� k]�] k� ^�]�]]�]` - n]) ı g] k) /�])]4�] k�

ZBS � �]]	]` ı]^
]¾] ^� ˝]]� œ]D

�] k]] 	]˜�]&] Ÿ+E ˙] k] ı]]�] - n]) g&) k� 0�]
�]�]` k&	] œ] � œ] )+˝ k] Ÿ+ ˙]+ t] ˝ g]� k] 0� œ+ ^˝]˝])O
^�]˝]) � ) ^&�]] ��] œ]^� 0�+ œ]� k] ˝ k] k) �]]˛]
^�]	�]]�]
]]˝] ^� �]] ˛]]D R

Y k+ �]+ k]�]]E +�] - n]) +�]] k) )]˙]]E
+]^� �] - n]) �]]ı]O&] k& 	]˜�]&] Ÿ+ ��] œ]^�
+�]� k] ˝ k] k) ^�]�]]( ı]]ı] ^� �]] n+D
Z +�]])] ı])� k]	�]) �]+ k]�]] &�]]� a] - n])
�]]( � )� k]�]]�]] ı])� k]	�]) n+E S �]])
+�]� k] 0�]� k] �]]]�]˝] � `D T R[ +�]� k]
-ı]� k] ı])� k]	�]) �]+ k]�]] � ` -]�]] �]+™
�]]�]` - n]) 0�] k� � ]� g]�] �]+™ �]]� k] ˙] k]
0�]� k] -ı]� k] � k]�]� E �]^�]��]�]�˝]]- œ] k�
ä]^)4 +� œ] ^&4 ˛ k]D U RR ı g] k) /�])]4�]
� k] ˝ k])] � ]� g]�] �] t]
]] - n]) ˝ k])` �]]˝]
�]]�]� k] k� �]˙]]�] ˝ a]�]� k] � at]+ �] k]å ^�]�]]D
/�]^�]4 ˝ g] +�] ı]) � k] �]] k) 	]]ı] � k]
-]�]] ˙] k] ˝ g]� k] 	]ı]˛] �]]� ) �]˝]]4 ˛ k]
- n]) �]˘˘ k] ı])� k]	�]) k� � k]�]� � g]�]] k�
� ]� g]�] � œ] ^�]�]�]]4 ˛ k]D V +�]� k] �]]� “/
˝ k] k) ^�]�]]( ı]]ı] ^� �]] n+D RS ı])O
� k]	�]) � k] +�] ı]) �]å` ^�]ı]^¢] �]]� )
�]+ �]]˝] ı g])` � `E W ˙] k] 0�]� k] +�]] k) �]] k)
� œ] - n]) +�] ı]) )]˙] � )� k]�]]� k] 	]]�]� œ]�
k� �]] k) � œ] � +` ˛]`D �]Î 	]� k]�] ı])

˙ n]�]] � +) %]�]] ]�]] ˛]]E � n]�]] -]˙]
˝]� -]� ]	] k� �]`˘ k] � +™ ı]) �]` �]+™
%]�]] ]�]]D X RT ˙ n]� k] � g]�]] k� � ]� g]�]
� œ] ^�]�]] ˛]]E +�] ı]) � k] �]])` ^�]ı]^¢]�] t]
-] ı]å™E Y ^( ) �]` +�]� k] -ı]� k] ı])� k]	�])
�]+ k]�]] � k] )+�] � ` �]`�] �]+™ �] t]]`E
+�]� k]  a]�]]+ � )�]] �]+™ ! k]å] Z - n]) ˝ k])`
�]˘˘]] “/ � k] �]+™ �]�]�]]D�

RU /�]^�]4 �]+ k]�]] +�] ı]) �]ä]) )� k]
a+4 ˛]] - n]) ^�]ı]^¢] �]]�]]E ��] œ]^� +�]])]

ZBRS ��]]yE r+�]])] 	�]]�] � )	 k]
]]� k]
	�]]^�]�] œ]Ds ZBRT � �]] r k� �]] k) � œ] o-&Î 	]`
�]�]�] +]^�]�] 	]+™ � `Ds

-ˇ�]y Y
R &]	] SBUYE UZ

S &]	] YBRX

�������������������

-ˇ�]y Z
T &]	] WBSY

&]	] RRBR

U &]	] VBT[E TR

V 4˙] RBRE S
�]˙] XZBR
�]�] WUBR[
^
]�] RBR

W S/˝] TWBS[E
SR
^�]� “] SVBRR
^�]� “] SZBR[
˙]� RBRS
˙]� XBV

X 4˙] YBSR

Y ^	]� “] TUBW

�] VBZE R[
	] k+ RBV

Z 4˙] ZBWE X
	] k+ ZBSWE TT
�]˙] R[WBW
^
]�] TBUS

R[ S/˝] TWBRVE
RW
^�]� “] XBRT

�������������������

g&�])] � q]�]y
R � n]
] SWBTT


�] SYBUR
S)] RXBW
�]�] RRBRR

S ^	]� “] TUBWE X
	] k+ ZBRX
�]˙] YWBV

T 	] k+ ZBSW

U S)] RXBRTE RU

V 
�] SYBRV

�] TRBRX

W ^
]�] SBRX

X ^�]� “] TZBY

Y � n]
] SWBRWE RX

�] SYBRV
^
]�] RBR

Z �]�] ZBRT
^�]� “] VBT



&]^�]� k]�] ZBRVOSW RV[U
ı])� k]	�]) �]+ k]�]] ˙] k] a� ! � )˝]] n+ �]+`
� )˝]] n+E �]]) +�]� k] 0�]� ` -]�]] �]+™
�]]�]`D R

RV k+ +�]] k) ı])� k]	�]) �]+ k]�]]E ˝ g]
-ı]� k] 	]_�˝]	]]�]` +]˛] � k] -ı]� k] �] k]] œ]
� k] ^�]Ò] � k] ^�]� ]�] �]]�]] ˛]] S - n]) ˝ g]� k]
4� �]å] �]]�] � �]]�]] ˙] k] -]˙] ˝]� �]	]O
g+) n+D T +�]� k] ı]]ı] ^� �]] n+ - n])
a&�" � ]�] ^� 4 Ÿ+D RW k+ �]+ k]�]]E ˝ g]

˙] k] +� k]	]] � k]� � ]�] � )˝]] n+E U � k]+)O
�]]�]` � ) k� -ı]�]] © k]ˇ] - n]) ˙]�]˙]�]]O
+" -ı]� k] 	]+) �]Î 	]� k]�] � k]E -ı]� k]
ı]^�]¾] ı]+]å � k] g&) � ) k&D +�]] k) ı a])�] œ]
k�  a]�]]+ œ] - n]) +�]] k) ı]]ı] œ] � ` �]˙]+

� k] �]Î 	]� k]�] - n]) ˝ k] k) �] k]] -]�]Oı]]�] k�
�]�]` �] k]] œ] k� �]`˘] �]&�]]�] + k] ]4 Ÿ+D V

RX k+ +�]] k) ı])� k]	�])E -ı]� k] /�] � k]�]�
� ` Ü]]˛ “]�]] - n]) ^�]��]˝ œ] � a]�]D k+ �]+ k]�]]E
-ı]� k] �]]�] � ` �]]^˝]) -ı]� k] � a]�] � ]
Ü]� ]	] -ı]� k] ı]^�]¾]O�˛]]�] ı]) ˘]�]� ]E W

˙] k] 0˙]]å ı]å] n+D X RY k+ � k] k) ı])O
� k]	�])E � k])` Ü]]˛ “]�]] ı]) � ]�] �]]] - n])
� a]�]I -ı]�]` - t]� œ] �] k]�]� ) +�]])` �]&O
+]�]` k&�] - n]) �]+ 	]+) ˙] k] ˝ k] k) �]]�]
� k] ˙]]�]] ˙]]˝]] n+E 0�]� ` +]�]˝] ı]) ] n])
� )D +�] /�]^�]4 ^�]��]˝ œ] �]+™ � ) ) k+ Ÿ+
^� +�]� k] � k]� � ]�] ^� 4 Ÿ+ �]_�� /�]^�]4
^� ˝ g] �]å] &�]]� a] n+D Y RZ k+ �]+ k]�]]E
+�]])` Ü]]˛ “]�]] � a]�]D k+ �]+ k]�]]E +� œ] �]](
� ) k&D Z k+ �]+ k]�]]E +�]])` Ü]]˛ “]�]] ı])
ˇ�]]�] k& - n]) +�]])` �]&& � )I k+ � k] k) ı])O
� k]	�])E -ı]� k] �]]�] � ` �]]^˝]) k&) �]˝]
� ) ��] œ]^� ˝ k])] 	]+) - n]) ˝ k] k) �] k]] ˝ k] k)
�]]�] � k] ˙]]� k] ˙]]˝ k] Ÿ+Ds R[

S[ � Ÿ] Ü]]˛ “]�]] � ) )+] ˛]] - n])
-ı]�]] - n]) -ı]� k] /�])]4�]` �] k]] œ] � ]
ı]]ı] � � g]�] � ) )+] ˛]] - n]) -ı]� k] ı])O
� k]	�]) �]+ k]�]] � k] 0�] k� ı]^�]¾] ı]+]å RR

� ` �]]^˝]) )+�] � ` �]`�] �] t]] )+]
˛]]D SR + t]E � Ÿ] Ü]]˛ “]�]] � ) +` )+] ˛]]
^� ^˙]ì]] “/�] �]]�] � ] -]&�]`E R ^˙]� k] � Ÿ]� k]
ı]+� k] &	 “]�] � œ] k&�]] ˛]]E S � k] k) ı]]�] -]�]]D
0�] �]�˝] � Ÿ] �] a+˝] ı]�˝] + k] ˘ a]� ] ˛]] - n])
	]]�] � ] ˘]æ]�]] -—ı]˝] � )� k] � ] �]�]�]
+ k] )+] ˛]]D SS 0�]� k] � a]� k] �]�]�]]˝ k] a+4
� +]E

r&]^�]� k]�]E -�] � Ÿ] ˝ a]� k] �]�] �]]˝] œ]
� k] - n]) �]` -˘!` ˝])+ ˙]]�]� k] - n])
�]�]�]� k] � ` � ]^�]�]`�]˝] k&� k] -]�]] gt+D
ST ˙]�] ˝ g] ^�]��]˝ œ] � )� k] �]]] ˝] k] � a]� k]
4� � o] k&	] ^�]�]] - n]) � Ÿ] ˝ a]� k] �]+
� o] k&	] �]˝]]� k] -]�]] gt+E ��] œ]^� ˝ g] ı])O
� k]	�]) k� ^�]4 �] a+˝] -�]�] k]�] n+D� T /�]O
^�]4 /�] � o] k&	] ı]) ] n]) � ) - n]) &	 “]�]
� k] �]�]�]D

SU ˝ k] k) �] k]] œ] - n]) ˝ k])` ı]^�]¾] �]])` U

k� ^�]4 X[ +�˝ k]� #+)]4 ]4 Ÿ+
˝]]^� -ı])]ˇ] ^�]"] ^&�]] ˙]]4E ı]]ı]
� ] o-˝] ^� �]] ˙]]4E V  a]�]]+ k� ^�]4
Ü]]�]_	˘]˝] ^� �]] ˙]]4E W �]&] k� ^�]4
� k]� ` � ]�]�] � ` ˙]]4E X &	 “]�] - n])
�]^�]��]�]]�]` ı]) � a]+) �]]]�]` ˙]]4 Y - n])
ı])�]Oı]^�]¾] � ] -^�]� k]� ^� �]] ˙]]4D
SV ˝ g] �]+ �]]˝] ˙]]�] - n]) �]�]�] � k]
^� ˙]�] �]Î 	]� k]�] � k] �]+]�] � )� k] - n])
& k]�]])] �]�]]� k] � ` -]�]] &` ˙]]4]`E Z ˝]�]
� k] � k]� ) �]�]`+]� R[ �]]�]` - a]� k] RR k�
-]� k] ˝]� X +�˝ k] �]`˝ œ] k]E ^( ) WS +�˝ k]
�]`˝ œ] k]D RS �]+ �]])` �]+]�] � ` ˙]]4]`D
0� k] �]+]�] ^� �]] ˙]]4]] - n]) 4� ˘] n]�
- n]) �]+) �]� k]˝] & k]�]])] �]�]]�]] ˙]]4]]E
�]]) � a]�]`�]˝] k� �]�]�]D

SW ^( ) WS +�˝] œ] k� �]`˝]� k] ı])

ZBST � �]] r�] a+˝] ı�]])] n+C ˝ k])] �] a+˝] �]]	]
n+Ds ZBSU � �]]	]` �]]�] œ]
]]� k] +�˝ k]D ZBSV
� �]] r-^�]^�]�˝] ˙]	]Ds

-ˇ�]y Z
R 	] k+ ZBTT

S ^	]� “] WBR

T ^	]� “] ZBRW
	] k+ ZBR[
�]˙] R[WBXE Y

U �]˙] YZBRU
�]�] SWBZ

V � n]
] SWBTYE TZ
R)] ZBXOZ
�]˙] XZBRE U
^�]� “] SUBZ

W ^�] WBSTE SV

X �]�] WUBR[E RR
^
]�] VBRY

Y �]˙] R[SBRT
�]�] VUBXE Y
^�]� “] RUBX

Z R)] YBT[

R[ �]˙] XZBYE Z
�]�] WTBRYE RZ
^�]� “] RUBZ

RR �]˙] YXBRE S
˙]� YBT

�������������������

g&�])] � q]�]y
R &]	] YBRW

� g]� RBRZ

S &]	] YBR

T &]	] R[BRRE
RZ

U 	] k+ RRBR
�]�] VSBR

V � g]� RBXWE XX
/ì] ZBSW

W ) k]�] TBSV
R� g]+ SBRE S
R� g]+ UBR[

X �]�] VTBRR
) k]�] RBRWE RX

Y S a� ) RBRZE S[

Z 	] k+ SBVE RR
	] k+ WBRV

R[ �]˙] SBS
� g]+ RBUR

RR �]�] VVBU
�]˝] STBR[
� g]+ RBUVE UZ

RS � g]� TBRE S



RV[V &]^�]� k]�] ZBSXQR[BRS
�]�]`+] � ]" $]�]] ˙]]4]]� R - n]) 0�] k�
ı]]�] a� ! �]+™ �]˘ k]]]D S

- n]) -]� k]�]]� k] Ü]ˇ]]�] � ` � k]�]] �]])`
- n]) ı]^�]¾] ˙]]+ � k] �]]	] � ) k&]`D T

0�]� ] o-˝] �]]æ � k] + k]]]D - n]) o-˝] ˝]�
� a]Ã ˘]�]˝]] ) k+]]D - n]) 0�] k� ^�]4 �]]	]
˝]�] ^� �]] ]�]] n+D U

SX - n]) �]+ �] a+˝] œ] k� ^�]4 � )]) � k]
4� +�˝ k] ˝]� �])� )]) )� k]]]D - n])
˙]�] �]+ +�˝]] -]ˇ]] �]`˝] ˙]]4]] ˝] k] �]+
�]^�]&]�] - n]) ˘]æ]� k] � o]& � )] k&]]D V

- n]) ^
]�] n]�]` ˘]`ä] œ] k� ı o]�] ı]) 0˙]]å� k]O
�]]�]] �]�]]) + k]� ) -]4]]D W - n]) ˙] k] ˝]�]
^� �]] ]�]] n+E �]+ 0˙]]å ı]å` a+ “/ ˙]]+ ı])
�]` ˝]�] ˝]� t0 k$�]] ˙]]4]] ˙]�] ˝]� ^� �]+
�]]� � œ] �]+™ ^�]�] ˙]]˝]`Ds

R[ ( ])�] k� )]˙]] a� �]Î k� )]˙]
k� ˝]`�] k) �]]�] X � a]�] &]^�]� k]�]

� k]E ˙] k] � k]�]˝]	]��]) � +�]]˝]] ˛]]E Y 4�
� o] k&	] ^�]�]]D �]+ � o] k&	] �]˘˘]] ˛]] - n])
4� �]å` �]å] “/ k� �]] k) � œ] ˛]]D &]^�]� k]�]
� k] 0�] � o] k&	] � k] �]�]�] ^�]�]] - n]) 0�]� k]
˙] k] k&�]] ˛]]E 0�] k� �]] k) � œ] 0� k] �]�]�] &`
]�]`D

S 0�] ^&�] œ] � Ÿ] &]^�]� k]�] ˝]`�] +�˝ k] � k]
�]]˝]�] �]�]] )+] ˛]]D Z T � Ÿ]� k] ˝]`�]
+�˝] œ] � k] �] ˝] k] �]^æ�]]O�]^æ�]] ı]� O
�]]�] - n]) ] k]	˝] �]]�]]E �] +` &]�]O
�]^&)] � k] � at]+ �]]]�]] - n]) � Ÿ]� k] 	])`)
ı]) ˝ k]�] �]` �]+™ �]�]]D U ı]+� k] �]+`� k]
k� SU� œ] ^&�]E ˙]�] � Ÿ] �]+]�]&` ^"^á]�]� R[

k� ^� �]] k) ˛]]E V ˝]�] � Ÿ]� k] �]ä] œ) 0# ]�]™
˝] k] 4� -]&�]` � k] k&�]] ˙] k] �]�]�]�] � `
ı] k]	]]� ı]+� k] a+4 ˛]] RR - n]) 0�]� ` � �])
ı]) 1 ( ]ä] k� �] k]� k] � ] �]�]] � �])� o]&

ZBSW � �]] r�]]) $]�]] ˙]]4�]]Ds R[BU
��]]yE r^+ kÀ k� �]Ds

˛]]D W 0�]� ] 	])`) � ) k� "� )˝�] � `
˝])+ ˛]]E R ˘ k]+)] ^�]˙]�]` � ` ˝])+ ˘]�]�
)+] ˛]]E - t]� œ] ˙]�]˝]` �]	]]�] œ] � ` ˝])+
˛]™E 0�]� ` �] t] œ+ - n]) ı n]) ˘]�]˘]�]]˝ k] ˝] t]� k]
˙ n]� k] ^&�] ) k+ ˛ k] S - n]) 0�]� ` -]�]]ä]
�]`å � ` -]�]]ä] ˙ n]�]` � a]� o]& ˛]`D X �]+
&	 “]�] ^�] “( � Ÿ]� k] k&�]]E ˙] k] -]&�]` � k] k)
�]]˛] ˛ k] 0�+ œ]� k] �]+™ k&�]]D T ^( ) �]` � k]
˛])O˛]) � t]ı]� k] �] k] - n]) �]]]� ) � +™
^!ı] ]4D

Y ^( ) � Ÿ] - k� �]] )+ ]�]] - n])
˙]�] � Ÿ]� k] �]+ -�] k]�]] &	 “]�] k&�]] ˝] k] ^�]�]O
a� �] � k]˙]]�]O�]] + k] ]�]]E �]]˘]]) - n])

�]^)�]�]O�]] + k] ]�]]� - n]) � a]�]� œ] ˝]]� ˝]
�]+™ )+`D U Z ^( ) � Ÿ]� k] 0�] -]&�]` � k]
�] k]�]˝ k] a+4 � a]�]]E �]]) ˙]�] �]+
�] k]�] )+] ˛]] ˝] k] � Ÿ] � at]+ k� �]�] ä]�]`�]
ı]) ^]) ]�]] - n]) ]+)` �]™& �] k]
]�]]D V R[ �]]) ^( ) ^� �]` k� +]˛]
� k] � a]� k] a!-] W - n]) � a]� k] ^+�]]�]] ˝]]^�
� Ÿ] ˙]]] ˙]] t1 - n]) +]˛] œ] - n]) 
 a]"�] œ]
k� �]�] �]å] + k] ˙]] t1 D RR ^( ) 0�]� k]

� a]�]� k] � +]E
r k+ &]^�]� k]�]E ˝ g] ˙] k] ı])� k]	�]) k� ^�]4

�] a+˝] -�]�] k]�] n+E� X � Ÿ] ˝ a]� k] ˙] k] �]˝]]� k] ˙]]
)+] gt+ 0�] ı]) ˇ�]]�] k&D ˝ g] ˙]+ t] �]å]
˛]] �]+ t] �]å] + k] ˙]] ��] œ]^� � a]� k] ˝ k] k) ı]]�]
� k]˙]] ]�]] n+Ds

˙]�] 0�]� k] k4�]] � +] ˝] k] � Ÿ] �]å] + k]
]�]] - n]) � t]ı]˝]] )+]D

RS ^( ) 0�]� k] � a]�]� k] � +]E r k+ &]^�]O
� k]�]E ˝ g] �]˝] $)D Y ^˙]�] ^&�] ˝ g]� k] /�]
�]]˝] œ] � k] �]�]�]� k] k� ^�]4 �]�] �]]]�]]
- n]) -ı]� k] ı])� k]	�]) k� �]]�]� k] � a]&
� k] �]î] ^� �]]E 0�]` ^&�] � k] ˝ k])` Ü]]˛ “]�]]

R[BY � �]] r-ı]	]` �]^)�]] ] k] � n]#]Ds
R[BRR � �]] r�] a+˝] ı�]])] n+C ˝ g] ^˙]�]� ]
�] a+˝] �]]	] n+Ds

-ˇ�]y Z
R �]�] VTBYE RS

�]˝] SWBS
� g]� SUBSW
R a� ) RVBT

S �]) ZBRS

T �]˝] SUBRV
� g]� RZBUTE
UU
� g]� SRBS[

U � g]� SRBSSE
SU

V /ì] ZBRRE RS
/ì] R[BYOR[

W �]) RTBRU
� g]� SRBS[

�������������������

-ˇ�]y R[
X 4˙] RBRE S

�]�] UVBR
&]	] RBSR
&]	] WBSY

Y &]	] RBX
&]	] UBY

Z &]	] ZBT

R[ 0˝] SBRU

RR Ü]� RZBRU

�������������������

g&�])] � q]�]y
R �] k+ RBRW

S �] k+ RBVE X

T S)] WBRX
Ü k]�] ZBX

U &]	] XBSY
&]	] YBSX

V &]	] YBRY

W ^�]� “] RBZ
Ü]� RBRX

X &]	] ZBST
&]	] R[BRZ

Y Ü]� RBRX



&]^�]� k]�] R[BRTQRRBV RV[W
� a]�]` ]�]` - n]) /�]` �]˙]+ � k] � Ÿ] ˝ k] k) ı]]�]
-]�]] gt+D R RT �]]) ( ])�] )]˙�] � ]
+]^� �] S SR ^&�] ˝]� � k])] ^�]) k]ˇ] � )˝]]
)+]D ^( ) �]`� ]4�]E� T ˙] k] �]�]� k] �] kå
+]^� �] œ] � œ] � k] n+E� � k])` �]&& � )� k] -]�]]
- n]) � Ÿ] ( ])�] k� )]˙]]- œ] k� ı]]�] �]å]
)+]D RU � Ÿ] ˝ a]� k] �]+ �]�]�]]� k] -]�]] gt+
^� -]^�])` ^&�] œ] � œ] ˝ k] k) �] k]] œ] ı]) ��]]
�]`˝ k]]` U ��] œ]^� �]+ &	 “]�] �]^�]��] � œ] ı g])]
+ k]]]Ds V

RV ˙]�] 0�]� k] � a]�]� k] � k] �]]˝ œ] � +™
˝] k] � Ÿ]� k] ä]�]`�] � ` ˝])( � at]+ ^� �]] - n])
� a]�]� k] a� ! �] k]�]˝ k] �] �]�]]D RW ^( ) ˙] k]
-]&�]` ˙ n]�]] ^&�] )+] ˛]]E 0�]� k] � k] k)
+ œ]# a!4 W - n]) ˝]�] � Ÿ] �] k]�]� k] �]]]D
� k] k) �]]�]� k] ˙] k] �]å] ˛]] 0�]� k] � Ÿ]� k] � +]E
r� k] k) �]]^�]� E &	 “]�] � ` �]˙]+ � k] � Ÿ] � t]ı]
)+] gt+E � a]�]� œ] ä])] �]` ˝]]� ˝] �]+™ n+D X

RX /�]^�]4 �]]^�]� E ˝ k])] �]+ � k]�]�
˝ a]�]� k] n� � k] �]]˝] � ) �]� ˝]] n+H Y � a]�]� œ]
ä])] �]` ˝]]� ˝] �]+™ n+E ^�]�] a� �] �]` ˙]]�]
�]+™ n+Ds Z

RY ^( ) ˙] k] -]&�]` ˙ n]�]] ^&�] )+]
˛]]E 0�]� k] � a]� k] & k]�]])] a!-] - n])
� k])` ^+��]˝] � t]ˇ]]�]`D R[ RZ 0�]� k] � a]�]� k]
� +]E r k+ &]^�]� k]�]E ˝ g] ˙] k] ı])� k]	�]) k�
^�]4 �] a+˝] -�]�] k]�] n+E� RR �]˝] $)D RS

˝ k])] �]�]] + k]D RT ^+��]˝] )�]E + t]E
^+��]˝] )�]Ds ˙]�] 0�]� k] k4�]] � +] ˝] k]
� a]� k] ^+��]˝] ^�]�]` - n]) � Ÿ]� k] � +]E r� k] k)
�]]^�]� E -�] ˝ g] �] k]�] ��] œ]^� ˝ g]� k] � k])`
^+��]˝] � t]ˇ]]�]` n+Ds

S[ ^( ) 0�]� k] � a]�]� k] � +]E r��]] ˝ g]
˙]]�]˝]] n+ ^� � Ÿ] ˝ k] k) ı]]�] ��] œ] -]�]] gt+H

R[BRT � �]˝]�]�] rı])� k]�
]) ˙ n]�]] � n]	] n+Hs
� �]] r�]�]� k] t1 ˘ k] &˙ �] � ] +]^� �] n+Ds
R[BRZ � �]] r�] a+˝] ı�]])] n+C ˝ g] ^˙]�]� ]
�] a+˝] �]]	] n+Ds

-�] � Ÿ] �]]ı]�] ˙]]� ) ( ])�] k� +]^� �] � k]
� a]Ã � tÎ ]]D R ˙]�] � Ÿ] ˙]] t1 ]] ˝] k] � g]�]]�]
� ] +]^� �] -]4]]D SR ^( ) �]` � Ÿ]
˝ a]� k] � k] �]]˝ œ] �]˝]] t1 ]] ˙] k] �]˘˘]] “/ � `
^� ˝]]�] � œ] ^�]�]` Ÿ+D ˝ k] k) +]^� �] �]`� ]O
4�] S k� ^�]�]] � k] “/ - n]) /�] �]]˝] œ] � œ] � k])]
ı g])] �]]˛] �]+™ k& )+] n+D T

RR �]]&` &])] k� )]˙] k� ı]+� k]
�]]�]E U � Ÿ] 0�]� ` ^+��]˝] � t]ˇ]]� k]

- n]) 0� k] �]ä]� g]˝] � )� k] k� ^�]4�
�]å] a+-]D S -�] � Ÿ] ˝ a]� k] 4� �]˘˘]`
�]]˝] �]˝]]� k] ˙]] )+] gt+B

k&�]I ( ])�] � œ] ˝]`�] - n]) )]˙]] 0 œ#  k]
- n]) ˘] n]˛]] )]˙]] �]]^� �] œ] � k] ä�]]&] & n]�]˝]
/� ¹` � k)]]D - n]) ˙]�] �]+ -ı]�]`
& n]�]˝] k� &�] ı]) ˝]]� ˝]�]) + k] ˙]]4]]E
˝] k] �]+ +) ^� �]` � k] � g]�]]�] k� )]˙�] V k�
^�]�]]( �]å� ]4]]D

T ^( ) 4� ˝]]� ˝]�]) )]˙]] 0 k# ]]
- n]) 4� �] kå /�]] k� ı]) )]˙] � k)]] W

- n]) -ı]�]` �]�]�]]�]` � k)]]D U �]])
0�] k� 0# � k] k� �]]& 0�] k� )]˙�] k�
a"� kåO a"� kå � ) ^&4 ˙]] t4 k] - n]) ˘]])

^&	]]- œ] � œ] ^�]�])] ^&4 ˙]] t4 k]D X 0�]� ]
)]˙�] 0�] k� � o]	]˙] œ] � k] �]+™ ^&�]] ˙]]4]]
- n]) ˙] k] 0�] k� �]]& -] t4 k] 0�]� ] /�]]� ]
0�] k� /�]] k� ^˙]˝]�]] �]+™ + k]]]E ��] œ]^�
0�]� ] )]˙�] ˙]å � k] 0�]]å ^&�]] ˙]]4]]
- n]) g&�]) œ] � ] + k] ˙]]4]]D

V &^�]�] � ] )]˙]] �]]�]` 0�] k�
+]^� �] œ] � œ] � k] 4� ˝]]� ˝]�]) + k] ˙]]4]]D
�]]) � k] “/ - n]) 0�]� k] ä�]]&] ˝]]� ˝]O
�]) + k]]] - n]) 4� �] kå /�]] k� ı]) )]˙]
� k)]] - n]) �]+ 0�]� k] ä�]]&] -^ˇ]� ])
ı]]4]]D

RRBR � �]] r0�] k� ^�]4 4� ^� � k] � ` ˝])+
�]	]	 k]Ds

-ˇ�]y R[
R &]	] ZBST

S /( WBRS

T &]	] R[BSR
&]	] RSBR
�] g+ Z
Ü]� RSBXE Y

U &]	] SBSY

V &]	] YBRXE SW
&]	] RSBU

W �]�] WBX
^�]� “] RBZ

X &]	] R[BY

Y 	�]] WBSS

Z �]�] WBV

R[ &]	] R[BR[

RR &]	] ZBSSE ST
&]	] R[BRR

RS Ü]� RBRX

RT 	�]] WBST

�������������������

g&�])] � q]�]y
R &]	] R[BRT

S &]	] RSBR

T &]	] R[BRT
�] g+ Z
Ü]� RSBXE Y

�������������������

-ˇ�]y RR
U &]	] VBT[E TR

&]	] ZBR

V &]	] YBSR

W &]	] YBVE SR

X &]	] XBW
&]	] YBYE SS



RV[X &]^�]� k]�] RRBWORY
W a� ! �]]�] �]]& � k] 4� � o]^ˇ] � œ) k]D

&^�]�] k� )]˙]] � ` � k]"` 0¢]) k� )]˙]] k�
ı]]�] -]4]` ˝]]^� 0�] k� �]`˘] 4� �]�]O
�] n]˝]] + k]D �]]) 0�] � k]"` � ` ˝]]� ˝] ^�]"
˙]]4]` - n]) �] )]˙]] ^" k� ]]E �] +` 0�]� `
˝]]� ˝] ) k+]` - n]) � k]"` g&�] k) k� +�]]� k]
� ) &` ˙]]4]`D � k]"` - n]) 0� k] �]]� k]O
�]]� k] - n]) 0�]� ] ^ı]˝]] - n]) �]+ ^˙]�]� k]
0�] ^&�] œ] 0� k] ˝]]� ˝]�]) �]�]]�]] ˛]]E
�]�] g&�]) œ] k� +�]]� k] � ) ^&4 ˙]] t4 k]D
X 0�] � k]"` � ` ˙]å œ] � œ] � k] 4� o- a� )
^�]� �]� ) -ı]� k] ^ı]˝]] � ` ˙]]+ � k]]]D
�]+ � k]�]] k� ı]]�] -]4]] - n]) 0¢]) k�
)]˙]] k� ^� � k] ı]) +�]�]] � k)]] - n])
0�] k� ^�]�]]( � &�] 0# ]� ) 0� œ+ ˙]`˝]
� k]]]D Y �]]˛] +`E �]+ 0�] k� k&�]˝]]- œ]E
0�]� ` ˇ]]˝ a] � ` � g])˝] œ]� - n]) 0�] k� �] k]� k]O
˘] t]&` � ` �]�]�]]�]�]`� ˘]`ä] œ] � k] � k]� )
- n]) 0�] k� �] k]] œ] � k] � o]&` �]�]]� ) ^�]Ò]
�] n]" -]4]]D �]+ a� ! �]]�] ˝]� 0¢]) k�
)]˙]] ı]) +�]�]] �]+™ � k)]]D Z �]])
0¢]) � ] )]˙]] &^�]�] k� )]˙]] k� )]˙�]
ı]) +�]�]] � k)]]E � k]^� �] ^( ) �]+ -ı]� k]
k&	] �] n]" ˙]]4]]D
R[ 0�] k� � k] k" � a]Ã � ` ˝ n]�]])` � œ) k]

- n]) 4� �]å`E ^�]	]]�] � k]�]] /� ¹`
� œ) k]D �]+ ä]Î ) -] k] �] kæ]] - n]) 4�
�]]æ � ` ˝])+ �]�] a� ! �]+] � k] ˙]]4]]D
�]]) ^( ) �]+ �]]ı]�] ˘]�]] ˙]]4]] - n])
� a]Ã � )˝]] a+-] -ı]� k] ^� � k] � œ] �] n]"
˙]]4]]D

RR &^�]�] � ] )]˙]] � å�]]+" � k] �])
˙]]4]] - n]) ^�]� �] ı] kå]] - n]) 0�]� k]
�]]�]` 0¢]) k� )]˙]] � k] � a]Ã � k)]]D �]+
4� �]å` �]`å /� ¹` � k)]]E �]]) �]`å
0�] k� +�]]� k] � ) &` ˙]]4]`D RS 0�]

RRBY � �]] r%�]` a+ “/ � g])˝] œ]Ds � �]] r-	]O
�] k]�]Ds

�]`å � k] � k] ˙]]�]] ˙]]4]]D 0�]� ] �]�]

]� o]$ � k] g( �] ˙]]4]] - n]) �]+ �]]�] œ]
�] k]] œ] � k] ^])]4]]E ^( ) �]` �]+ -ı]�]`
˝]]� ˝] � ] ( ]�]&] �]+™ 0# ]4]]D

RT 0¢]) � ] )]˙]] �] n]" -]4]] - n])
ı]+� k] � k] �]` �]å` �]`å /� ¹` � k)]]D 0�]
& n]) k� �]˝�] + k]� k] ı])E �]]�]` a� ! �]]�]
�]]& �]+ 4� ^�]	]]�] � k]�]] k� �]]˛] ä]Î )
-]4]]E ˙] k] +^˛]�]]) œ] � k] ı g])` ˝])+ � n]�]
+ k]]`D RU 0�] �]�]�] &^�]�] k� )]˙]] k�
^�]�]]( �] a+˝]O� k] �] k]] 0# �] kå + œ] k]D

˝ k] k) �] k]] œ] � œ] � k] ˙] k] � gt]�]]) � Ÿ+ � k] �]+O
� ]� k] � œ] -]� ) &	 “]�] � k] ı g])] � )� k] � `
� k]^	]	] � œ) k]E �]]) � k] # k]� ) �]]� )
^]) ˙]] t4 k]D

RV 0¢]) � ] )]˙]] -]4]] - n]) 4�
^� � k]� o]& 	]+) k� ˘]]) œ] ˝])( 
 k])]� o]&` � `
%�]]�] �]å` � k)]] - n]) 0�] ı]) � �ä]]
� ) � k]]]D &^�]�] � ` � k]�]] t4 - n]) 0�] k�
�] kåO�] kå � g])�]] �]+™ ^"� ı]] t4 k]D 0�] k�
ı]]�] � a]� ]�]�]] � )� k] � ` ˝]]� ˝] �]+™
+ k]]`D RW &^�]�] k� )]˙]] k� ^�]�]](
-]� k]�]]�]] -ı]�]` �]�]�]]�]` � k)]] - n])
0�] k� �]]�]� k] � k] “/ �]+™ ^"� ı]]4]]D �]+
� ao]&) k&	]� R � œ] ˙]]� ) �]å] + k]]] - n])
0�] k� ı]]�] �]]	] � )� k] � ` ˝]]� ˝] + k]]`D
RX �]+ -ı]� k] )]˙�] � ` ı g])` ˝]]� ˝] � k]
� k]� ) ı]� k� /)] k& k� �]]˛] -]4]]E �]])
^( ) �]+ 0�] )]˙]] k� �]]˛] �]�]�] n]˝]]
� k)]] - n]) � &�] 0# ]4]]D 0� k] - n])˝] œ]
� ` � k]"` � k] �]]	] � )� k] � ] -^ˇ]� ])
^&�]] ˙]]4]]D �]+ � k]"` �]+™ ^" k� ]`E �]
+` 0�]� ` �]�]` ) k+]`D RY �]+ ^( ) � k]
�]� ao]&) ^� �]] k) k� /�]]� œ] � ` ˝])( � at]+
� ) k� �] a+˝]O�]` ˙]]+ œ] ı]) � �ä]] � )
� k]]]D /�]� k] g&�] k) k� +]˛] œ] ˙] k] � k]/ää]˝]`

RRBRU � �]] r� a] k") œ] k� � k] k"Ds RRBRW � �]]
r�])˝]]˙]Ds

g&�])] � q]�]y

�������������������

-ˇ�]y RR
R �]˙] UYBS

&]	] YBZ
&]	] RRBURE
UV



&]^�]� k]�] RRBRZOTR RV[Y
�]+` n+E 0� k] 4� � k]�]]ı]^˝] -]� ) g&) � )
k&]]D �]+ - n]) � k]/ää]˝] �] + k]]]E ��] œ]^�

�]+ � k]/ää]˝]` � )� k]�]]� k] � k] +` � k]/ää]˝]
� ) k&]]D RZ ^( ) )]˙]] -ı]� k] k&	] k�
^� � k] � ` ˝])( � at]+ � k)]]D �]+ �]å�]å]O
� ) ^]) ˙]]4]] - n]) 0�]� ] ı]˝]] �]` �]
˘]� k]]]D

S[ 0�]� ` ˙]]+ 4� - n]) )]˙]]
-]4]] ˙] k] � n]�]�]	]]�]` )]˙�] k� ı g] k)
/�]] k� � œ] � )O�]� g]�]� k]�]]� k]� � k] � k]˙ k]]]E
� k]^� �] �]+ )]˙]] a� ! +` ^&�] œ] � œ] ^�]"]
^&�]] ˙]]4]]E �]]) �] © k]ˇ] � k] �] +`
� a]Ã � k]D

SR 0�]� ` ˙]]+ 4� ˝ a]˘!� -]&�]`
0 k# ]] - n]) � k] )]˙�] � ] Ü]˝]]ı] 0�] k�
+]˛] � œ] �]+™ œ& k]D �]+ -�]�]O˘ n]�] k�
& n]) � œ]� -]4]] - n]) ^˘]� �]`O˘ a]ı]å`�
�]]˝ œ] � ) k� )]˙�] ı]) -^ˇ]� ]) � ) � k]]]D
SS �]+ �]]æ ˙ n]�]` � k]�]]- œ] � k] +)] k&]]
- n]) � k] a� ˘]�] &` ˙]] t4]` - n]) � )]) R

� ] - a]�]] S �]` a� ˘]�] ^&�]] ˙]]4]]D
ST 0�+ œ]� k] 0�] k� �]]˛] ˙] k] � o]^ˇ] � `
+ k]]` 0�]� ` �]˙]+ � k] �]+ !�] � k)]]
- n]) 0 k# ]] - n]) 4� ! k] k" )]� �" k� &�]
ı]) 	]_�˝]	]]�]` �]�] ˙]]4]]D SU �]+
-�]�]O˘ n]�] k� 4� & n]) � œ]� Ü] o]˝]� � `
�]�]� k] �]^æ�]] ˙]]+ œ] � œ] -]4]] - n]) k4�]]
� ]�] � k)]] ˙] k] 0�] k� ı a])�] œ] � k] �]+™
^� �]] ˛]]D �]+ � g]" � ] �]])] �]]�] 0�]� œ]
�] t]" k&]] - n]) ^� � k]� o]& ˙]]+ œ] � k] � k]� k]
� ` �]]^ä]	 œ] )˘ k]]]E �]]) ^�] “( a� ! �]�]�]
k� ^�]4D

RRBS[ � �]] r� ]�] � k]	 k]
]]� k] ˙]��]]&Ds
RRBSR � �]] r	]`˘]Ds RRBSRE SU � �]]
�]]�]&E r^�]	]] ˘ k]˝]]
]	]` ^&4Ds RRBSR � �]]
r�]]^ä]�] œ] k� �]] k) � œ]Ds RRBSU � �]] r^ä]�]]
-^ˇ]� ])O� k]¾]Ds

SV �]+ ˝]]� ˝] - n]) ^+��]˝]� ˙ a]"]4O
]] - n]) 4� ^�]	]]�] � k]�]] � k]� ) &^�]�]
k� )]˙]] ı]) +�]�]] � )� k] -]4]]D &^�]�]

� ] )]˙]] 4� �] a+˝] �]å` - n]) ˝]]� ˝]O
�]) � k]�]] k� �]]˛] � a]Ã � ` ˝ n]�]])` � k)]]D
�]+ �]å] �]+™ )+ ı]]4]] ��] œ]^� � k] 0�] k�
^�]�]]( �]]^ä]	 œ] )˘ œ] k]D SW 0�] k�
�]]˛] 	]]+` �]]�]] �]]� k]�]]� k] +` 0� k]
^])] œ& k]D

˙]+ t] ˝]� 0�]� ` � k]�]] � ` �]]˝] n+E
0�]� ] �]( ]�]] � ) ^&�]] ˙]]4]]� - n])
�] a+˝]O� k] �] k]] �]]) $]� k] ˙]] t4 k]D

SX /�] & k]�] œ] )]˙]]- œ] � ] �]�] � a])] “/
� ` ˝])( � a]� ] ) k+]]D � k] 4� +` � k]ä] ı])
� n]#� ) 4� O g&�] k) � k] � g]# �] k]� œ] k]D �]])
0� œ+ ^� �]` �]` �]]˝] � œ] � ]�]�]]�]` �]+™
^�]� k]]` ��] œ]^� o-˝] �]^�]��] � œ] ˝]�] �]�]�]
ı]) + k]]]D R

SY �]+ � g]�] �]])] �]]�] � k]� ) -ı]� k]
k&	] �] n]" ˙]]4]] - n]) 0�]� ] �]�] ı]^�]¾]

� )]) k� ^�]�]]( + k]]]D �]+ � ] “)�]] “/
� k)]] - n]) -ı]� k] k&	] �] n]" ˙]]4]]D

SZ �]+ ˝]�] �]�]�] ı]) �] n]" -]4]]
- n]) &^�]�] ı]) +�]�]] � k)]]D �]])
/�] �]]) +]�]]˝] ı]+� k] ˙ n]� k] �]+™ + œ] k]E
T[ ��] œ]^� ^� ¢]`�] S k� ˙]+]ä] 0�]
ı]) +�]�]] � œ) k] - n]) 0� k] �]`˘]] ^� �]]
˙]]4]]D

�]+ �] n]" ˙]]4]] - n]) ı]^�]¾] � )])
ı]) -ı]�]]  a]��]] ^�]� ]� k]]] T - n])
� &�] 0# ]4]]D �]+ �] n]" ˙]]4]] - n])
ı]^�]¾] � )]) ! k]å� k]�]]�] œ] ı]) ˇ�]]�] k&]]D
TR 0�]� ` � k]�]] t4 �]å` + œ]]` - n]) ı]^�]¾]O
�˛]]�] - n]) ^� � k] � k] g&^�]˝] � ) œ&]` U

- n]) ^�]�]^�]˝] �]^�]�] t] � o]& � ) œ&]`D V

RRBSV ��]]yE r-ı]	]] ^&�]Ds RRBSW � �]]
r0� k] �]]æ � k] �]+] ^&�]] ˙]]4�]]Ds

-ˇ�]y RR
R 0˝] RVBRY

Ü k]�] TBSV

S &]	] ZBSV
� g]+ RBUVE UZ

�������������������

g&�])] � q]�]y
R &]	] RSBZ

S 0˝] R[BU
^�] SUBSU
�]�] STBR
^�]� “] SBR[
�] k+ SXBW

T &]	] RRBSY

U &]	] YBRR

V &]	] YBRS



RV[Z &]^�]� k]�] RRBTSOUV
- n]) � k] 0˙]]å� k]�]]�]` ^
]�] n]�]` ˘]`ä]

�]å` � œ) k]D R

TS ˙] k] �] k]] � )]) k� ^�]�]]( a&�"
� ]�] � )˝ k] Ÿ+ 0� œ+ �]+ ^˘]� �]`O˘ a]ı]å`
�]]˝] œ] � k]� �]]]�]˝] � ` )]+ ı]) � k]
˙]]4]]D �]]) ˙] k] �] k]] -ı]� k] ı])� k]	�])
� k] ˙]]�]˝ k] Ÿ+ � k] 0�]� k] �]` �]ä]� g]˝] �]]^�]˝]
+ œ] k] - n]) � &�] 0# ] t4 k]D TT �] k]] œ] � œ]
� k] ^˙]�] k� ı]]�] o-&Î �]` �]�]�] n+ S � k]
�] a+˝] œ] � k] �]�]�] œ& k]D 0� œ+ a� ! ^&�] œ] ˝]�
˝]�]�]])E -]] � ` ˙�]]�]]E � t]ˇ a]-] “/ - n])
� g]"�]]) � k] ^])]�]] ˙]]4]]D TU �]])
˙]�] 0� œ+ ^])]�]] ˙]]4]] ˝] k] 0� œ+ ˛] k]å`
�]&& &` ˙]]4]`D �] a+˝]O� k] �] k]] ^˘]� �]`O
˘ a]ı]å` �]]˝ œ] � +� ) � 0�]� k] ^�]�] ˙]] t4 k]D
TV - n]) o-&Î �]` �]�]�] )�]� k]�]]�] œ] � œ]
� k] a� ! �] k]] ^])] ^&4 ˙]] t4 k] ˝]]^�
0�]� ` �]˙]+ � k] 	 a]Ã � )� k] � ] � ]�] + k]
�] k� - n]) �]]( � )� k] - n]) 0˙]�]] � )� k]
� ] � ]�] T o-˝] k� �]�]�] ˝]� ˘]�]˝]] ) k+
��] œ]^� �]+ �]�] �]^�]��] � œ] ˝]�] �]�]�] ı])
ı g])] + k]]]D

TW )]˙]] -ı]�]` �]�]�]]�]` � k)]]D �]+
+) k&�]˝]] � k] � a]& � k] 1 ı]) 0# ]4]] - n])
0�]� k] ä�]]&] � a]& � ` �]å] “/ � k)]]D �]+
�]�] “/	�]) œ] � k] �]+]�] “/	�]) U k� ^�]�]](
˘] Ÿ]� ]� k]�]]�]` �]]˝ œ] � k+]]D �]+ ˝]�] ˝]�
� ]�]�]]�] + k]˝]] ˙]]4]] ˙]�] ˝]� ^� © k]ˇ]
ı g])` ˝])+ Ü]� " �]+™ + k] ˙]]˝]] ��] œ]^� ˙] k]
˝]�] ^� �]] ]�]] n+ �]+ + k]� ) +` ) k+]]D
TX �]+ -ı]� k] ^ı]˝]]- œ] k� “/	�]) � `
� k] “/ � &) �]+™ � k)]]E �] +` - n])˝] œ] � `
��]]^+	] � ` �]] ^� �]` - n]) k&�]˝]] � `
ı])�]]+ � k)]]D �]+ � a]& � k] �]�]� k]
t1 ˘]] 0# ]4]]D TY /�] k� �]˙]]�]� �]+

^� �] œ] k� k&�]˝]] � ` �]^+�]] � k)]]E k4� k]

RRBTSE TU � �]] r˘]]ı]� g]�]` � ) k� C ˇ] k] k]
� k]Ds RRBTY � �]] r0�] k� �]&� k]Ds

k&�]˝]] � k] �] k]�]]O˘] t]&`E � `�]˝]` )˝�] - n])
�]�]�]]�]�]`� ˘]`ä œ] ˘]æ]4]] ^˙]� k] 0�] k�
^ı]˝]] �]+™ ˙]]�]˝ k] ˛ k] - n]) k4�]] � ) k�
0�]� ` �]^+�]] � k)]]D TZ �]+ 4�
ı])]4 k&�]˝]] k� �]]˛] ^�]�]� ) � �]ä]� g]˝]O
� k]O�]ä]� g]˝] ]æ œ] k� ^�]�]]( � &�] 0# ]4O
]]D ˙] k] 0� k] �]]�]˝ k] Ÿ+ 0�]� `� �]+ �] a+˝]
�]å] “/ � k)]] - n]) 0� œ+ �] a+˝] œ] ı]) )]˙]
� )� k] � ] -^ˇ]� ]) k&]] - n]) &]�] � k]� )
0�]� œ] ä]�]`�] �] t]" k&]]D

U[ o-˝] k� �]�]�] � œ] &^�]�] � ] )]˙]]
0�]� k] ^�] kå]]� - n]) 0¢]) � ] )]˙]] )˛] œ]E

 a]å�]�]]) œ] - n]) �] a+˝]O� k] ˙]+]ä] œ] k� �]]˛]
0�] ı]) - t]ˇ]` � ` ˝])+ g"" ı] kå]]D �]+
� “/ k&	] œ] � œ] 
 a]�] ˙]]4]] - n]) �]]æ � `
˝])+ �]�] a� ! �]+] � k] ˙]]4]]D UR �]+
� ao]&) k&	]� � œ] �]` 
 a]�] ˙]]4]] R - n])
�] a+˝]O� k] k&	] +)] ^&4 ˙]] t4 k]D �]]) ˙] k]
0�] k� +]˛] � k] �]˘] ˙]] t4 k]E � k] � k] Ÿ+B
4& k]�]E �] k]-]�] - n]) -��] k]^�]�] œ] � ] �]�]� k]
�]]�] ^+��]]D US �]+ � “/ k&	] œ] � `
˝])( -ı]�]] +]˛] �]æ]˝]] ˙]]4]] - n])
^�]Ò] k&	] �]` �]+™ �]˘ k]]]D UT �]+ ^�]Ò]
k� ^!ı k] �]ä]]� k] �]]�]` �] k]� k]O˘] t]&` - n]) �]+ t]

� ` �]])` �]�]�]]�]�]`� ˘]`ä] œ] � ] �]]^�]�
�]�] ˙]]4]]D ^�]^�]�]] - n]) /^˛]�] k]^ı]�]] k�
�] k]] 0�] k� � &�] œ] � œ] + œ] k]D�

UU �]]) ı g])�] - n]) 0¢]) � k] ^�]�]� k]O
�]]�]` �]�]) œ] � k] �]+ � k]˘ n]�] + k] 0 k# ]]
- n]) �]å` ˙]�]˙]�]]+" � œ] -]� ) �] a+˝] œ]
� k] �]]	] � )� k] - n]) ^�]"]� k] k� ^�]4
^�]� �] ı] kå]]D UV �]+ -ı]� k] 	]]+`�

RRBTYE UT � �]] r-	]�] k]�]Ds RRBTZ � �]]
r� ` �]&& � k]Ds � �]] �]]�]&E r^˙]� k] �]` 
]+
�]]	]˝]] n+ 0�]� `Ds RRBU[ � �]] r0�]� k]
�]™�] �]å]4�]]Ds RRBUR � �]] r�])˝]]˙]Ds
RRBUT � �]] r0�] k� ı]` k! ˙]] t4� k]Ds RRBUV
� �]] r-]�]`�]]	]Ds

-ˇ�]y RR
R &]	] RSBRR

�]˝] SUBRV
�]) RTBRU
� g]� SRBS[

S &]	] RSBR[

T &]	] RSBR[

U 
�] R[BRX
�]˙] RTWBRE S

�������������������

g&�])] � q]�]y
R �]˙] UYBS

&]	] YBZ
&]	] RRBRWE
UV



&]^�]� k]�] RSBRORT RVR[
˝ o]� g] ^�]	]]�] �]]]) - n]) � ao]&) k&	]�
k� ı]^�]¾] ı]+]å k� �]`˘] �] kå � k)]]D R

-]^�])� ]) 0�]� ] o-˝] + k] ˙]]4]] - n])
0�]� ` �]&& � )� k]�]]�]] � k] “/ �] + k]]]D

RS 0�] �]�]�] k� & n])]�] �]`� ]4�]� S

�]å] + k]]]E �]+ �]å] +]^� �] T ˙] k]
˝ k] k) �] k]] œ]� � ` ˝])( � k] �]å] n+D - n])
� o]� " � ] k4�]] �]�]�] -]4]] ˙ n]�]] 4�
)]� �" k� �]�]� k] � k] � k]� ) 0�] �]�]�] ˝]�
�]+™ -]�]] + k]]]D 0�] �]�]�] k� & n])]�]
˝ k] k) �] k]] �]˘] ˙]] t4 k]E U +) � k] “/ ^˙]�]� ]
�]]�] ^� ˝]]�] � œ] ^�]�]] n+ �]˘] ˙]]4]]D V

S - n]) ˙] k] ^�]¸` � œ] ^�]�] ]4 Ÿ+ - n]) �] n]˝]
� ` �]™& �] k] ) k+ Ÿ+E 0�]� œ] � k] � “/ �] k]] ˙]]]
0 œ#  k]E a� ! +� k]	]] � ` •ä]&]` k� ^�]4
˝] k] a� ! �]&�]]�]` - n]) +� k]	]] � ] -ı]�]]�]
�]+� k] k� ^�]4D

T ^˙]�]� œ] o-&Î �]` �]�]�] n+ � k] -]�]O
�]]�] � ` ˝])+ ˝ k]ä] ˘]�] œ�  k] - n]) ˙] k] �] a+˝] œ]
� k] � k]� ` � ` )]+ ı]) �]]˝ k] Ÿ+ � k] ˝]]) œ] � `
˝])+ +� k]	]]O+� k]	]] ˝]� ˘]�]� ˝ k] ) œ+ k]D

U - n]) k+ &]^�]� k]�]E ˝ g] /�] ^� ˝]]�]
� k] � a]+)� o]& � ) k& - n]) o-˝] k� �]�]�]
˝]� /�]� ` �]]˝] œ] � k] )]ä] )�]D W �] a+˝]O
� k] �] k]] gt%æO% t]æ � œ) k]� - n]) �]˘˘]] �]]�]
�] a+˝] �]æ ˙]]4]]Ds X

V ^( ) � a]�] &]^�]� k]�] � k] �]+ t] & k]
��] “] g&˝] ^&�]]�]` ^&4E 4� �]&` k�
/�] ^� �]] k) �]å] ˛]] - n]) g&�])] 0�]
^� �]] k)D Y W ˝]�] 4� ��] “] g&˝] � k] 0�]
-]&�]` � k]E ˙] k] �]�]�]�] � ` ı] k]	]]� ı]+� k]
˛]] Z - n]) �]&` k� 1 ı]) ˛]]E ı g]!]E
r� k] -�] k]�]` �]]˝ œ] � �] ˙]]� ) ı g])` + œ]]`Hs
X ˝]�] � Ÿ]� k] 0�] -]&�]` � k] �] k]�]˝ k] � a]�]]E

RRBUV � �]] r�])˝]]˙]Ds RSBR � �]˝]O
�]�] rı])� k]�
]) ˙ n]�]] � n]	] n+Hs ��]]yE r˝ k] k)
�] k]�] œ] k� � k]" œ]Ds RSBU � �]] r0� k] ��]]	]`
^� ˝]]�] � k]� -˘!` ˝])+ ˙] t]˘ œ]� k]Ds

˙] k] �]�]�]�] � ` ı] k]	]]� ı]+� k] ˛]] - n])
�]&` k� 1 ı]) ˛]]D 0�]� k] -ı]�]] &]�] t]
- n]) �]]�] t] +]˛] ��] “] � ` ˝])( 0# ]�]]
- n]) � a]]O� a]] ˝]� ˙]`� k]�]]� k] ı])� k]	�]) � `
	]ı]˛] �]]� ) � +]E R r� k] �]]˝ œ] #+O
)]4 a+4 4� � ]�]E & k] � ]�] - n]) -]ˇ k]
� ]�]� k� ^�]4 + œ]]`D ˙ n]� k] +` ı]^�]¾]
�] k]] œ] � ` ˝]]� ˝] � ] ˘ g])O˘ g]) � )�]]
�]˝�] + k] ˙]]4]]E S � k] �]])` �]]˝ œ] ı g])`
+ k] ˙]] t4]`Ds

Y � Ÿ]� k] � k] �]])` �]]˝ œ] � a]�]™E �]]) � Ÿ]
�]�]�] �]+™ ı]]�]]D T /�]^�]4 � Ÿ]� k] ı g]!]E
r�]]^�]� E /�] �]])` �]]˝] œ] � ] ��]] �]˝]`˙]]
+ k]]]Hs

Z 0�]� k] � +]E r k+ &]^�]� k]�]E ˝ g] ˙]]
��] œ]^� � k] �]]˝ œ] o-˝] k� �]�]�] ˝]� )]ä]
)�]` ]�]` Ÿ+ - n]) /�] ı]) � a]+) �]]]�]`
]�]` n+D U R[ �] a+˝]O� k] �] k]] � a]& � k]
�]]( - n]) 0˙]�]] � œ) k] - n]) 0� œ+ 	 a]Ã
^� �]] ˙]]4]]D V a&�" �] k]] a&�"˝]] � œ) k]
- n]) � k] “/ �]` a&�" �]+™ �]�]�] ı]]4]]E
�]]) o-&Î �]` �]�]�] )�]� k]�]]� k] �]�]�]
˙]] t4 k]D W

RR ^˙]�] �]�]�] ^�]�]^�]˝] �]^�]�] t] X � o]&
� ) &` ]�]™ - n]) 0˙]]å� k]�]]�]` ^
]�] n]�]`
˘]`ä] �]å` � ` ]�]`E Y ˝]�] � k] RESZ[
^&�]  a]ä] œ) k]D

RS � a]�]` n+ �]+ o/�]]�] ˙] k] RETTV
^&�] œ] k� �]`˝]� k] ˝]� 0��]`& �]]]4
)+˝]] n+I�

RT �]]) ˙]+ t] ˝]� ˝ k])` �]]˝] n+E
˝ g] -]^�]) ˝]� �]ä]� g]˝] �]�]] )+D ˝ g]
-])]�] � k)]] �]]) ^( ) �]�˝] -]� k] ı])
-ı]�]] ^+��]] ı]]� k] k� ^�]4� 0# �]å]
+ k]]]Ds Z

RSBX � �]]	]` �]] kæ ˝]`	] � ]�]D RSBRS � �]]
r� ] � k]�]ì]` � k] o/˝]ä]]) � )˝]] n+Ds RSBRT
� �]] r-ı]	]` #+)]�]` ˙]�]+ ı])Ds

-ˇ�]y RR
R �]˙] UYBS

&]	] YBZ
&]	] RRBRWE UR

�������������������

-ˇ�]y RS
S &]	] R[BRT

�] g+ Z
Ü]� RSBXE Y

T &]	] R[BSR

U �]�] SWBS[
�] k]4 SBTRE TS
�]˝] SUBSRE SS
Ü]� XBRTE RU

V �]�]] TBRW
� g]� R[BS[
Ü]� TBV

W &]	] YBRXE SW
&]	] RSBZ

X �]�] RRBZ

Y &]	] R[BU

Z &]	] R[BVE W

�������������������

g&�])] � q]�]y
R &]	] UBTU

Ü]� UBZ
Ü]� R[BW

S &]	] YBSU

T � g]� RYBTU
Ü k]�] RBX
Rı]˝] RBR[E RR

U &]	] YBRXE SW
&]	] R[BRU
&]	] RSBU

V &]	] RRBTV

W �]˙] RRRBR[
&]	] RRBTT
&]	] RSBT

X &]	] YBRR

Y &]	] RRBTR
�]) RTBRU

Z � g]+ RRBSU
Ü k]�] RXBTR
Ü k]�] SUBRV
Ü]� S[BRS



RVRR

R �]+ k]�]] � ] � o] k&	] �]4)` k� � k] k" + k]	 k]�
k� ı]]�] 0�] ^&�] œ] ı] at+˘]] ˙]�] �] g+&]

� œ] 0_˙˙]�]]+E R �] k]˝]]�]E S -]+]˙] T - n])
^+˙]^� �]]+ � ] )]˙] ˛]] U - n]) /�])]4�]
� œ] �] k]-]	] V k� � k] k" �]]) k]�]]�] � ] )]˙]
˛]]D W S ˙]�] �]+ k]�]] � k] + k]	 k] k� ä]^)4
-ı]�]] � o] k&	] �] k]] œ] � k] � a]�]]�]] 	 a]Î ^� �]]

RBR � �]+ + k]�]]�]]+ 	]]�] � ] ! k]"] Î ı] n+
^˙]�]� ] �]˝]�]�] n+E r�]]+ k� ä]^)4 �]˘]]�]]
�]�]]C �]]+ 	 k] �]˘]]�]]Ds

˝]�] �]+ k]�]] � k] + k]	 k] � k] � +]E r˝ g] ˙]]� )
4� k4�]` - n])˝] � k] 	]]&` � ) ˙] k] �]]&
� œ] � k]	�]] k� � ]�] � k)]` - n]) -ı]�]` �]&O
˘]�]�]` � k] �]˘˘ k] ı n]&] � k)]`E ��] œ]^� /�]
k&	] � k] � k]	�]] ˙ n]� k] � ]�] � ) k� �]+ k]�]] � k]

ı g])` ˝])+ � at]+ k( ) ^�]�]] n+Ds R

T /�]^�]4 + k]	 k] � k] ˙]]� ) ^&�]� n]�] � `
� k]"` ] k]� k]) � k] 	]]&` � `D ] k]� k]) ]� “]O
�]˝]` a+ “/ - n]) 0�]� k] + k]	 k] k� � k] k" � k] ˙]��]
^&�]]D

+ k]� k]
�]]) o]�]

R + k]� k] � ` ı]˝	]` - n]) 
 k] �]˘˘ k] ^˙]	 œ+ 0�]	 k] ˙]	�]
^&�]] LROZM

^�]˙] k)�] LUME �] k]OÍ +]�]] LWME �] k]O-��]` LZM

�]+]�]` - n]) 4� ˝]] � ` -]�]] LR[E RRM

S ^
]�
]]�]�]]˝]` /�])]4�] � k] �]ä]] LRORTM


]+ �]+ k]
]] k� ı]]�] �] n]" -]4�]` LRUOSTM

r˝ g] � a]� k] -ı]	]] ı]^˝] � k+�]`s LRWM

T + k]� k] 	 k] -ı]	]` �]&˘]�]	] ı]˝	]` � k] a!å]�]] LROTM

/�])]4�] �]+ k]
]] k� ı]]�] �] n] k"�]` LUE VM

U �]+ k]
]] 	 k] /�])]4�] ı]) � a]� &�]] ^� �]] LROYM

k&�] � œ] ı])� k]�
]) k� �]] k) � œ] �]]	] 	]+™ LRM

� g]—˝]ı g]˙]] - n]) �]&˘]�]	]` LZORZM

�]&˘]�]	]` � )	 k] � ` ^( ˝])˝]
�]+� ]˝]` n+ LRSM

V 4Ü n]�] - n]) �] g+&] � ] 	�]]�] LRORVM

W �]+ k]
]] k� ı]]�] �] n]"	 k] � ] � a]�]]
]] LROTM

�] k]�] œ] � ] -"�] ı�]]) ı]�]O�]) � ] LUOWM

-"�] ı�]]) �]^�]&]	] � k] � k]+˝]) LWM

�] k]�] œ] � ] �]� “]	]]� ˘]]�]˘]�]	] LXORRM

X 4Ü n]�] � ` a&�"˝]] � ] ��] n])] LRORWM

ı])� k]�
]) k� ˙]]�] � k] 	]+™ �]˘ œ]� k] LRSM

Y � g]—˝]ı g]˙]] k� o-˙]]�] � a]�]˝]	]] LRORUM

+
]] �] k]	]]E - t]ˇ]` � ` � "] “/ � )	]] LXM

/�])]4�] -ı]	 k] �]	]]	 k]
]]� k] � k] � g]�]
�]�]] LRUM

Z 4Ü n]�] k� ı]]ı] k� � ])�] ı])� k]�
]) 	 k] 0� k]
a#� )]�]] LRORXM

�]� “]	]]� k&
]˝]] � k] �]�]—ı]˝] LR[M

R[ o-� g]) � ` �]å` � k]�]E /�])]4�] � ] 	]]�] LRORVM

�] k]	]] - n]) � ]"	]] LRSE RTM

RR /�])]4�] k� �]˘]ı]	] � k] ı])� k]�
]) 	 k] 0� k] ı�]])
^� �]] LRORSM

r� Ÿ]	 k] -ı]	 k] � k] k" � k] ^�]Ò] � k] � a]�]]�]]s LRM

RS 4Ü n]�] �]+ k]
]] k� ı]]�] �] n]" ˙]]4 LRORUM

�]] g� �] ı])� k]�
]) � k] �]å] LTM

ı])� k]�
]) � ` �� ı]] k� ^�]4 ) k]�]] LUM

RT 4Ü n]�] �]+ k]
]] � k] � g]�] �]�]] LRORWM

r k+ �] n]˝]E ˝ k])] o$� � + t] n+Hs LRUM

RU �]+ k]
]] k� ı]]�] �] n]"	 k] � ` � a]ä]]^)�] LROTM

+ œ]# œ] � k] ˝]])`( k� �] k]�] -—ı]˝] � )	]] LSM

^
]�
]]�]�]]˝] � )	 k] � ` �]`�]])` g&) � )	]] LUOZM

-ˇ�]y R
R S/˝] SWBRE

TE U
S S)] RVBTSOTU
T S)] RWBROT
U S)] RYBROT

�]�] RBR
�]` RBR

V S)] RTBR[E RR
W S)] RUBSTE SU

-]�] RBR

�������������������

g&�])] � q]�]y
R 
�] TRBRW

+ k] TBR



+ k]� k] RBUQSBW RVRS
U ˝]�] �]+ k]�]] � k] + k]	 k] � k] � +]E r˝ g]

/�] �]å k� � ] �]]�] ^�]˙] k)�]� )�] ��] œ]^�
^�]˙] k)�] � œ] ˙] k] � g]�] � ` �]^&�] t] �]+]�]`
]�]` ˛]™E 0�] k� ^�]4 � Ÿ] a� ! �]�]�] �]]&
� k] g+ k� 
])]� k] � k] ^+�]]�] �] t] gt]]] R - n])
/�])]4�] k� )]˙] � ] o-˝] � ) gt&]]D S

V 0�] ^&�] � Ÿ] ^�]˙] k)�] � ` 
]]"` � œ] /�]O
)]4�] � ` � �]]�] ˝] k]å gt&]]Ds

W �]+ ^( ) � k] ]� “]�]˝]` a+ “/ - n]) 0�]� k]
4� � k]"` � k] ˙]��] ^&�]]D ı])� k]	�]) � k]
+ k]	 k] � k] � +]E r˝ g] /�] �]å� ` � ] �]]�]
�] k]OÍ +]�]]� )�] ��] œ]^� � Ÿ] /�])]4�] k�

])]� k] ı]) - n]) &�]] �]+™ � tÎ ]]E T � Ÿ] 0� œ+
ä]Î ) �] k&å gt&]]D U X � k]^� �] � Ÿ] �] g+&]
k� 
])]� k] ı]) &�]] � tÎ ]] V - n]) � Ÿ] 0�]� ]

ı])� k]	�]) �]+ k]�]] 0� œ+ �]˘]] t1 ]]E W �]])
˝]`)O� �]]�] �]] ˝]�]�]]) �]] � a]Ã �]] 
] k]å œ]
�]] 
 a]å�]�]]) œ] k� ä]^)4 �]+™Ds X

Y �] k]OÍ +]�]] � ] g&ˇ] a!å]� k] k� �]]&
�]+ ]� “]�]˝]` a+ “/ - n]) 0�]� k] 4� � k] k" � k]
˙]��] ^&�]]D Z ^( ) ı])� k]	�]) � k] � +]E
r˝ g] /�] �]å k� � ] �]]�] �] k]O-��]`� )�]
��] œ]^� ˝ a]�] � k] k) �] k]] �]+™ + k] - n]) � Ÿ]
˝ a]�+])] ı])� k]	�]) �]+™ + k] t1 ]]D

R[ - n]) /�])]4�] k� �] k]] œ]� � `
^]�]˝]` �]� ao]&) � ` �]]� g] k� ^� �]� œ]
˙ n]�]` + k]]`E ^˙]� œ+ �] ˝] n]�]] ˙]] �]� ˝]]
n+ - n]) �] +` ^]�]] ˙]] �]� ˝]] n+D Y

- n]) ^˙]�] ˙]]+ 0�]� k] � +] ]�]] ˛]]E
F˝ a]�] � k] k) �] k]] �]+™ + k]EG Z �]+ t] 0�]� k] � +]
˙]]4]]E F˝ a]�] ˙]`^�]˝] ı])� k]	�]) k� � k] k"
+ k]DG R[ RR - n]) �] g+&] k� �] k]] œ] - n])
/�])]4�] k� �] k]] œ] � k] /� ¹] � ) k� 4�
^� �]] ˙]]4]] RR - n]) � k] -ı]� k] ^�]4 4�

RBU � �]˝]�]�] rı])� k]�
]) �]`˙] �] k]4�]]Ds
RBW � �]˝]�]�] r&�]] 	]+™ � ` �]�]`Ds RBZ
� �]˝]�]�] r� k] k) �] k]�] 	]+™Ds RBR[ ��]]yE
r� k]" œ]Ds

� a]^�]�]] ˘ a]� œ] k] - n]) k&	] � k] �]]+) ^�]� �]
˙]] t4 k]E ��] œ]^� �]+ ^&�] ^�]˙] k)�] k� ^�]4
4� �]]�] ^&�] + k]]]Ds R

S r-ı]� k] �]]/�] œ] � k] � + k]E F˝ a]�] � k] k)
�] k]] + k]IG� S

-ı]�]` �]+�] œ] � k] � + k]E F˝ a]�]
- n])˝] œ] ı]) ı])� k]	�]) � k] &�]]
� ` n+IG� T

S -ı]�]` �] t] � k] & k]�]` #+)]- k]E + t]E
0� k] & k]�]` #+)]- k]E

��] œ]^� �]+ � k])` ı]˝�]` �]+™ n+ U - n])
� Ÿ] 0�]� ] ı]^˝] �]+™ gt+D

�]+ -�] - n]) � k]	�]] k� � ]�]
�] � k)E

��]^�]˘]]) � )�]] � o]& � ) k&E
T �])�]] � Ÿ] 0�] k� � ı] kå 0˝]])� ) 0� k]

˙]��] k� ^&�] k� �]�]]�] � o]]` � )
gt&]]E

0� k] �]`)]� k] ˙ n]�]] �]�]] gt&]]E
� g]� k] k&	] ˙ n]�]] �]&+]�] � ) gt&]]
˝]]^� �]+ ı�]]�]` �]) ˙]]4D

U � Ÿ] 0�] k� � k]" œ] ı]) &�]] �]+™ � tÎ ]]E
��] œ]^� � k] �]&˘]�]�]` � k] ı n]&] a+4 ˛ k]D

V 0�]� ` �] t] � k] � k]	�]] k� � ]�] ^� 4D V

^˙]�]� ` � k]�] � œ] � k] ˛ k]E 0�]� k] 	]� “]O
�]]� � ]�] ^� 4E W

0�]� k] � +]E F� Ÿ] -ı]� k] �]]) œ] k� ı]]�]
˙]] t1 ]` ˙] k] � a]�] ı]) �])˝ k] Ÿ+E X

˙] k] � a]� k] ) k]"` - n]) ı]]�]` k&˝ k] Ÿ+E
1 �] - n]) �]�]�]�] k� � ı] kåE ˝ k]�]

- n]) &]�]O�]^&)] k&˝ k] Ÿ+DG
W /�]^�]4 � Ÿ] � t]" œ] � ] �]]å] �] t]ˇ]� )

0�]� ] )]�˝]] ) k]� gt&]]E
ı]˝˛]) � ` &`�]]) �]å` � ) gt&]]
˝]]^� �]+ -ı]�]] )]�˝]] �]

gt%æ �] k� D

SBR �+ k] RBZ a( y k& œ]D �+ k] RBW a( y k& œ]D

-ˇ�]y R
R S)] R[BSZOTR

S S)] RVBYE R[

T + k] SBST

U S)] RXBW
S)] RXBSSE ST

V + k] RRBRS

W S)] RZBTUE TV

X �]�] TXBTW

Y 0˝] RTBRW
0˝] SSBRX

Z Rı]˝] SBR[

R[ ) k]�] ZBSVE SW
S a� ) WBRY

RR 4˙] TBR
�]�] RRBRS
^�]� “] TBRY
�] k+ TXBRZ
�]` SBRS

�������������������

g&�])] � q]�]y
R + k] SBSS

�������������������

-ˇ�]y S
S ^�]� “] TRBTT

�] k+ TWBSY
˙]� RTBZ

T + k] SBST

U ^�]� “] TBY

V �] k+ STBUE V
+ k] TBR

W 4˙] ZBW
&]	] ZBX
+ k] ZBR[

X �] k+ STBXE Y
+ k] YBZ



RVRT + k]� k] SBXORY
X �]+ -ı]� k] �]]) œ] k� ı]` k! �]] k]]` ˙] k]

0�] ı]) �])˝ k] ˛ k]E �]]) 0�] ˝]�
ı] at+˘] �]+™ ı]]4]`E R

�]+ 0� œ+ �] a+˝] gt% kæ]`E �]]) � k] 0� k]
�]+™ ^�]� œ] k]D

˝]�] �]+ � k+]`E F� Ÿ] -ı]� k] ı]+� k]
ı]^˝] k� ı]]�] �] n]" ˙]] t1 ]`E S

��] œ]^� 0�] k� �]]˛] )+˝ k] �]�˝] � k])`
+]�]˝] � +™ ä�]]&] -˘!` ˛]`DG T

Y 0�]� k] �]+ �]+™ �]]�]] ^� 0� k]
-�]]˙]E �]�]` &]�]O�]^&)] - n])
˝ k]�] k&� k]�]]�]] � Ÿ] ˛]]E U

� Ÿ]� k] +` 0� k] �])ı g]) ˘] t]&` - n]) �] k]�]]
^&�]] ˛]]E

^˙]� œ+ �] k]] œ] � k] �]]�] k� ^�]4 /�˝ k]O
�]]�] ^� �]]D V

Z F/�]^�]4 � Ÿ] �]]ı]�] -] t1 ]] - n])
� "] “/ k� �]�]�] 0�]� k] -�]]˙]
!`�] � gt]]]E
o- g]) �]" k])� k] k� �]�]�] �]�]` &]�]O
�]^&)] � k] � gt]]]E W

1 �] - n]) �]�]�]�] � ] � ı]å] !`�]
� gt]]] ^˙]�]� k] �]+ -ı]�]] ˝]�]
%� ˝]` n+D

R[ � Ÿ] 0�] k� �]]) œ] k� �]]�]� k] 0�] k� � o] k]O
ı]�] � ] ı])&]( ]	] � ) gt&]]E

� k] “/ �]` -]&�]` 0� k] � k] k) +]˛] � k]
�]+™ a!å]4]]D X

RR � Ÿ] 0�]� ` �]])` � a]^	]�] œ] � ] o-˝] � )
gt&]]E

0�] k� ˝�] k]+]) œ]E Y �]4 ˘] t]& k� �] n]� œ]E
�]�˝] k� �] n]� œ] - n]) ˙]	�] œ] � ]

o-˝] � ) gt&]]D
RS � Ÿ] 0�]� ` o- g]) � ` � k]�] œ] - n])

o-˙]`) k� ı k]å œ] � k] �]�" � ) gt&]]E
^˙]�] k� �]] k) � œ] �]+ � +˝]` n+E r�]+

�]�] � k])` � �]] “/ n+ ˙] k] � k] k) �]]) œ] � k]
� a]� k] &` n+Es

� Ÿ] 0� œ+ ˙ o]]�] �]�]] gt&]]
- n]) � n]&]�] k� ˙ o]]�]` ˙]]�]�]) 0� œ+

�]] ˙]] t4 k]D
RT � Ÿ] 0�]� k] 0�] �]] k) ^&�] œ] � ] ^+�]]�]

�] t] gt]]] ˙]�] �]+ �]]�] � ` � g])˝] œ]
k� -] k] �]^�]&]�] ˘]æ]˝]` ˛]`E R

� ]�] � ` �]]^�]�] œ] - n]) ]+�] œ] � k]
� a]& � k] � t]�]])˝]` ˛]` - n]) -ı]� k]
�]]) œ] k� ı]` k! �]]]˝]` ˛]`

- n]) � a]� k] �]+ ^�]�] a� �] � g]�] ]�]`
˛]`DG S �]+ k]�]] � ] �]+ k4�]]�] n+D

RU F/�]^�]4 � Ÿ] 0� k] � ]�]�] � tÎ ]]E
0� k] �]`)]� k] � œ] � k] ˙]] t1 ]]E
0�]� ] ^&�] ˙]`˝]� k] k� ^�]4 0�]� k]

�]]˝] � tÎ ]]D
RV ˝]�] � Ÿ] 0�] k� o- g]) œ] k� �]]] 0� k]

�] n]"] gt&]]E T

-]� k]) 
]]"` U � k] -]	]] � ] Ë])
�]�]] gt&]]E

�]+ t] �]+ � a]� k] ˙]�]]�] k&]` ˙ n]� k]
˙]�]]�]` � œ] ^&�]] � )˝]` ˛]`E

0�] ^&�] � ` ˝])+ ˙]�] �]+ ^�]Ò]
k&	] � k] �]]+) -]�]` ˛]`DG V

RW �]+ k]�]] k4�]]�] � )˝]] n+E F0�] ^&�]
˝ g] � a]� k] -ı]�]] ı]^˝] � k+]`

- n]) ^( ) � �]` -ı]�]] �]]^�]� �
�]+™ � k+]`DG

RX F� Ÿ] 0�]� ` ä]�]]�] � k] �]]�] � ` � g])˝] œ]
� ] �]]�] ^�]"] gt&]]E W

0� œ+ ^( ) � �]` 0�] k� �]]�] � k] �]]&
�]+™ ^� �]] ˙]]4]]D X

RY 0�] ^&�] � Ÿ] -ı]� k] �] k]] œ] � ` �]]^˝])
� n]&]�] k� ˙ o]]�]` ˙]]�]�]) œ]E

-]� ]	] k� ı]^�]�] œ] - n]) ä]�]`�]
ı]) œ)]� k]�]]� k] ˙]`�]O˙ o]˝ a]- œ] � k] 4�
� )]) � tÎ ]]E Y

SBRW � �]] r-ı]	]] �]]�]Ds

-ˇ�]y S
R �]�] TRBR

+ k] VBRT

S ^�]� “] TRBRY
�] k+ STBU
+ k] VBRV

T 
�] TSBRSORU
	] k+ ZBSV

U 
�] TSBSY
�]�] RBT

V + k] YBU

W �]�] RXBRR

X �]˙] V[BSS
+ k] VBRU

Y -]�] VBSR
-]�] YBR[

�������������������

g&�])] � q]�]y
R 	�]] TBX

R)] RWBT[OTS
S)] R[BSY
+ k] RRBS

S �]�] RXBR[

T 
�] T[BV
�]�] WVBSR
^�]� “] TSBRV
�] k+ SYBSVE SW
-]�] ZBRU

U �]+ XBSUOSW
�]�] WVBR[

V ^	]� “] RVBR

W ^	]� “] STBRT
�]+ STBWE X

X ˙]� RTBS

Y �]�] RRBWOY
�] k+ TUBSV



+ k]� k] SBRZQUBT RVRU
� Ÿ] k&	] � k] ˝]`)O� �]]�]E ˝]�]�]]) - n])

� a]Ã ^�]"] gt&]]E R

� Ÿ] 0� œ+ �]+ g( ä] �]� k] )+� k] gt&]]D� S

RZ � Ÿ] ˝ k] k) �]]˛] +� k]	]] k� � o]ˇ]�] � œ] � t]ˇ]
˙]] t1 ]]E

� k]� ` - n]) ��]]�]E
-"�] ı�]]) - n]) &�]] k�

� a]˝]]^�]� ˝ k] k) �]]˛] � o]ˇ]�] � œ] � t]ˇ]
˙]] t1 ]]D T

S[ � Ÿ] �]˘˘]] “/ � k] ˝ k] k) �]]˛] � o]ˇ]�] � œ] � t]ˇ]
˙]] t1 ]]

- n]) ˝ g] ä]Î ) � a]�] �]+ k]�]] � k] ˙]]�]
˙]]4]`DG U

SR �]+ k]�]] k4�]]�] � )˝]] n+E F0�] ^&�]
� Ÿ] � a]� gt]]]E

� Ÿ] -]�]�]]�] � ` � a]� gt]]]E
-]�]�]]�] ˇ])˝]` � ` � a]� k]]]E V

SS ˇ])˝]` -�]]˙]E �]�]` &]�]O�]^&)]
- n]) ˝ k]�] � ` � a]� k]]`

- n]) � k] ^�]˙] k)�]� � ` � a]� œ] k]D W

ST � Ÿ] 0� k] �]`˙] � ` ˝])+ -ı]� k] ^�]4
ˇ])˝]` ı]) �] k] t1 ]]E X

� Ÿ] 0�] ı]) &�]] � tÎ ]] ^˙]�] ı])
&�]] �]+™ � ` ]�]` ˛]`�

- n]) ˙] k] � k] k) �] k]] �]+™ ˛ k]� 0�]� k] � Ÿ]
� gt+]]E r˝ a]�] � k] k) �] k]] + k]s Y

- n]) � k] � œ+ k]E r˝ g] +�]])] ı])O
� k]	�]) n+DsGs Z

T ^( ) �]+ k]�]] � k] � a]�]� k] � +]E r˙]]E 0�]
- n])˝] � k] ^( ) � k] ı�]]) � )E ^˙]� k]

� k] “/ - n]) ı�]]) � )˝]] n+ - n]) ˙] k] ��]^�]O
˘]]) � )˝]` n+E R[ # `� ˙ n]� k] �]+ k]�]] �]`
/�])]4�] k� �] k]] œ] � k] ı�]]) � )˝]] n+ RR

/�] k� �]]�]˙ g]& ^� � k] g&�] k) k&�]˝]]- œ] � `

SBRY � �]] r˙]`	 k] gt&�]]Ds SBSS � �]˝]�]�]
rı])� k]�
]) �]`˙] �] k]4�]]Ds SBST �+ k] RBW
a( y k& œ]D �+ k] RBZ a( y k& œ]D

˝])( � a]å ˙]]˝ k] Ÿ+ R - n]) ^� 	]^�]	] � `
^"^� �] t]� �] a+˝] ı]� o]& � )˝ k] Ÿ+Ds

S /�]^�]4 � Ÿ]� k] ˘] t]&` k� RV a"� kå
- n]) k$æ + k]� k]) � ˙] n] k&� ) 0�] - n])˝] � k]
�])`& ^�]�]]D T ^( ) � Ÿ]� k] 0�]� k] � +]E
r˝ g] � “/ ^&�] œ] k� ^�]4 � k])` �]�]� ) ) k+]`D
˝ g] � k]	�]] � ] � ]�] �]˝] � )�]] - n]) ı])]4
-]&�]` k� �]]˛] � o]� o]ˇ] �]˝] )�]�]] - n]) � Ÿ]
�]` ˝ k] k) �]]˛] � o]� o]ˇ] �]+™ )� gt]]]Ds

U k4�]] /�]^�]4 n+ ��] œ]^� 4� � o]� k]
-)� k]� ˝]� /�])]4�] k� �] k]] œ] ı]) � k] “/
)]˙]] - n]) +]^� �] �]+™ + k]]]E S 0�] k� �]+ t]
� k] “/ �]^�]&]�]E ı g]˙]]O�˝ o]�]E 4ı] k]& �]] a� �]
k&�]˝]]- œ] � ` � g])˝ œ] �]+™ + œ]]`D T V �]]&

� œ] /�])]4�] k� �] k]] �] n]" -] t4 k] - n])
-ı]� k] ı])� k]	�]) �]+ k]�]] - n]) -ı]� k] )]˙]]
&]^�]& � ` �] k]˙] � œ) k] U - n]) -]^�])`
^&�] œ] � œ] � k] ˛])O˛]) � t]ı]˝ k] a+4 �]+ k]�]]
k� ı]]�] -] t4 k] ˝]]^� �]+ 0�] k� �]]˛]

�]�]] “/ � k)D V

U /�])]4�] k� �] k]] k]E �]+ k]�]] � ]
� o] k&	] � a]�] k]E

/�] k&	] k� �] k]] œ] ı]) �]+ k]�]] � k]
� a]� &�]] ^� �]] n+E W

��] œ]^� /�] k&	] � œ] �] �]˘˘]] “/ n+E
�] -"�] ı�]]) - n]) �] +` ı])O
� k]	�]) k� �]] k) � œ] �]]�]D X

S �]+ t] � g]# ` 	]ı]˛] �]]�]]E � g]#
�] k]�]�]]E Y � ˝�]E Z

˘] k])` - n]) ��]^�]˘]]) R[ -]�] + k]
]�]] n+E

˙]]+O˙]]+ � ˝� k]-]�] + k]
)+] n+D RR

T /�]^�]4 k&	] �]]˝]�] �]�]]4]]E RS

TBR � �]]	]` 
 k] ^"^� �] t] ^˙]	]� ] � g]#`
0ı]]�]	]] � œ] /�˝ k]�]]�] + k]˝]] ˛]]D TBS
�4� + k]� k]) SS[ �]`y k� �])]�]) ˛]]D -^˝]y
]RU k& œ]D TBU ��]]yE r�] a+˝] ^&	] œ]Ds

-ˇ�]y S
R �]�] SBU

�] k+ TZBZ
˙]� ZBR[

S � n]
] SWBVE W
^�]� “] STBW
�]` UBTE U

T �]` XBRY
U �]�] VUBRT

^�]� “] SUBX
^�]� “] TRBTU

V 
�] SYBRS
˙]� YBRS

W + k] RBRR
X ^�]� “] TRBSX
Y + k] SBR

) k]�] ZBSVE SW
Rı]˝] SBR[

Z + k] RBR[

�������������������

-ˇ�]y T
R[ + k] RBSE T
RR 
�] XBWOY

S)] RTBST
�]˙] R[WBUUE
UV

�������������������

g&�])] � q]�]y
R 	�]] R[BRT

^�]� “] TBS[
S S)] RXBW

S)] RYBZE R[
T 	�]] YBSX

	�]] RXBV
R�]�] RZBRVE
RW

U ^�]� “] T[BZ
^�]� “] V[BU
�] k+ TUBSTE SU
�] k+ TXBSUE SV
-]�] ZBRR
� g]� RBTROTT

V 
�] UBT[

�������������������

-ˇ�]y U
W �]` WBS
X �]` XBS
Y + k] RRBRS
Z R)] SRBRYE RZ
R[ �] k+ STBTX
RR + k] RBU

+ k] WBYE Z
RS -]�] YBXE Y



RVRV + k]� k] UBUORT
/�]� ] +) ^�]�]]�]` 
 a]�]O
 a]�]� ) �])

˙]]4]]E
� n]&]�] k� ˙ o]]�]` ˙]]�]�]) - n])

-]� ]	] k� ı]�]`E
�]+ t] ˝]� ^� �]� ao]&) � ` �]!^�]�] t]E

�]�] �]]	] + k] ˙]] t4 k]D
U r� k] “/ -]&�]` ^� �]` � ] ^�]) k]ˇ]

�] � k)E �] +` 0� k] ( "� ] k)E R

��] œ]^� ˝ a]�+] k) �] k]] �]]˙]� � ]
^�]) k]ˇ] � )� k]�]]�] œ] � ` ˝])+ Ÿ+D S

V /�]^�]4 ˝ a]�] �] k]] �])` & k]ı]+)` � œ]
�]å�]å]� ) ^]) ˙]]- k] k]

- n]) ˝ a]�+] k) �]]˛] �]^�]��]�]�˝]] �]`
�]å�]å]� ) ^]) ˙]] t4 k]E �]]�] k]
)]˝] + k]D

� Ÿ] ˝ a]�+])` �] t] � k] �]]�] k]	]� � )
gt&]]D

W � k] k) �] k]] �]]�] k]	]� � ) ^&4 ˙]] t4 k]E
��] œ]^� 0�] k� ı]]�] �]]�] �]+™ n+D

˝ a]�] �] k]] œ] � k] �]]�] � k] a#� )]
^&�]] n+E T

/�]^�]4 � Ÿ] �]` ˝ a]� œ+ a#� )] gt&]]
- n]) ˝ a]�] �]]˙]� œ] k� �]]˝ k] � k])`
� k]�]] �] � ) �]� k] k]D

˝ a]�] -ı]� k] ı])� k]	�]) � ] � ]� g]�]�
� g]�] ]4 + k]E U

/�]^�]4 � Ÿ] �]` ˝ a]�+] k) � k]" œ] � k] � g]�]
˙]] t1 ]]D

X 0�]� ` ^]�]˝]` ^˙]˝]�]` �]æ˝]` ]�]`E
� k] � k] k) ^�]�]]( 0˝]� k] +` ä�]]&]
ı]]ı] � )˝ k] ]4D V

� Ÿ] 0�]� ] �]��]]�] -ı]�]]�] � œ] �]&�]
gt&]]D�

UBVE W � �]] r	]]�]Ds UBW � �]] r� ` ^+&]O
�]˝]Ds UBX � �]] �]]�]&E r0	+ œ]	 k] � k])`
�]^+�]] � )	 k] k� �]˙]]�] � k])] -ı]�]]	]
^� �]]Ds

Y � k] � k] k) �] k]] œ] k� ı]]ı] œ] ı]) ı]�]˝ k] Ÿ+E
0�] k�  a]�]]+ œ] k� �]]�]˘]` Ÿ+D

Z �] k]] œ] - n]) �]]˙]� œ] � ] 4� +`
o-˙]]�] + k]]]E

� Ÿ] 0�]� k] 0�] k� � ]�] œ] � ]
^+�]]�] � gt]]]

- n]) 0� œ+ 0�] k� ^� 4 � ` �]ä]]
gt&]]D R

R[ � k] �]] t4 k] �]]) 0�]� ] ˙]` �]+™
�] k)]]D S

� k] �]&˘]�]�]` � œ] +& � ) ˙]] t4 k]E
�]]) 0�]� ` ^]�]˝]` �]+™ �] kæ]`E T

��] œ]^� 0�+ œ]� k] �]+ k]�]] � ] ^�]�] a� �]
-]&) �]+™ ^� �]]D

RR �]&˘]�]�]` - n]) ı a])]�]` - n]) �]�]`
&]�]O�]^&)]E

�]+` � ]�] � )� k] � ] /)]&] � �]ä] k])
� ) k&˝]` Ÿ+D U

RS � k] k) �] k]] -ı]� k] �]� å` k� k&�]˝]]- œ]
� k] �]�]]+ � )˝ k] Ÿ+E

�]+` � )˝ k] Ÿ+ ˙] k] 0�]� ] o$$]� 0�]� k]
� +˝]] n+E

��] œ]^� � k]	�]] k� � ]�] � )� k] � `
^( ˝])˝] 0� œ+ �]+� ] k&˝]` n+E

� k] � k]	�]] k� � ]�] � ) k� -ı]� k] ı])O
� k]	�]) k� -ˇ]`�] + k]� k] � k] /�]� ])
� ) k&˝ k] Ÿ+D

RT � k] ı]+]å œ] � ` ˘] k]^"�] œ] ı]) �]^�]&]�]
˘]æ]˝ k] Ÿ+E V

ı]+]^å�] œ] ı]) �]^�]&]�] ˘]æ]˝ k] Ÿ+
˝]]^� 0�]� ] ˇ a]- t] 0 k# E

�] t]˙] - n]) ^�]�]]˙]`˝] ı k]å
- n]) +) �] kå ı k]å k� �]`˘ k] k4�]]
� )˝ k] Ÿ+E W

��] œ]^� /�] ı k]å œ] k� �]`˘ k] -˘!`
!]�]] + k]˝]` n+D

UBRS � �]] r˙�] k]^˝]�]` � ` !å`Ds

-ˇ�]y U
R -]�] VBR[E RT

S 
�] RXBRS

T ^�]� “] SBY

U S)] RXBRVE RW

V 4˙] ZBWE X

�������������������

g&�])] � q]�]y
R -]�] TBRE S

S � n]
] SWBSW
�]` WBRU

T + k] ZBRRE RS

U 	]`˝] S[BR
	]`˝] STBTRE
TT
�]�] SYBX

V ^�]� “] TBW

W S)] RXBR[ORS
^�]� “] SBS[
�] k+ S[BSY



+ k]� k] UBRUQVBW RVRW
/�]`^�]4 ˝ a]�+])` � k]^"�] t] � k]	�]] k�

� ]�] � )˝]` Ÿ+
- n]) ˝ a]�+])` �] a+ t4 ��]^�]˘]])

� )˝]` Ÿ+D
RU � Ÿ] ˝ a]�+])` � k]^"�] œ] � k] 0�] k�

� k]	�]] k� � ]�] œ] � ] ^+�]]�]
�]+™ �] t] gt]]]E

�] +` ˝ a]�+])` �] a+- œ] � k] 0�] k�
��]^�]˘]]) � ] ^+�]]�] �] t] gt]]]D

��] œ]^� -]&�]` � k]	�]]- œ] k� �]]˛]
^�]� �] ı]å˝ k] Ÿ+

- n]) � o]^&) � ` � k]	�]]- œ] k� �]]˛]
�]^�]&]�] ˘]æ]˝ k] Ÿ+E

� k] �] k]] ˙] k] �]�]�] �]+™ )�]˝ k]E R �]]	]
^� 4 ˙]] t4 k]D

RV k+ /�])]4�]E ˝ g] � k]	�]] k� � ]�]
� )˝]` n+E S

�]]) k+ �] g+&]E ˝ g] 0�] k� ˙ n]�]] ı]]ı]
�]˝] � )�]]D T

˝ g] �] ^]�]]]�] ˙]]�]] U �] +` � k]˝]O
-]� k]�] ˙]]�]] V

- n]) �]+ � +� ) 	]ı]˛] �] �]]�]]E
F�]+ k]�]] k� ˙]`�]�] � ` 	]ı]˛]IG W

RW /�])]4�] � k] 4� ^ä]À` ]]�] � `
˝])+ ^ä]& � ` n+D X

��]] �]+ k]�]] -�] 0�]� ` ˘])�]]+`
� k)]] ˙ n]� k] � k] “/ � a]� k] ˘])]]]+ �
� œ] � k] kæ � k] ˘])]˝]] n+H

RX 4Ü n]�] � g]—˝]�] œ] � k] ˙ a]å ]�]] n+D Y

0� k] � n]� k] +` )+� k] & k]I
RY ˙]�] 0�]� ` 	])]�]� �]˝�] + k]

˙]]˝]` n+E
˝] k] � k] �]&˘]�]�]` � œ] +& � ) ˙]]˝ k] Ÿ+D
0�] k� 	]]�]� œ] � k] � k]/ää]˝]` �] a+˝]

ı�]])` n+D Z

UBRW ��]]yE r4�  a]�]` ˙]�]+Ds UBRY
� �]] r� k] gt+ � k] �]	]` �])]�]Ds

RZ - t]ˇ]` 0� k] -ı]� k] ı o]�] œ] � œ] �]ı k]"� )
0å] � k] ˙]]4]`

- n]) � k] -ı]� k] �]^�]&]�] œ] � ` �]˙]+
� k] 	]˜�]&] + œ] k]Ds

V r�]]˙]� k]E � a]�] k]E R

/�])]4�] k� 
])]� k]E ˇ�]]�] k&E
)]˙]] k� 
])]� k]E � a]�]E
˝ a]�+])] ��]]�] ^� �]] ˙]]4]]E
��] œ]^� ˝ a]�] ^�]�]ı]] k� ^�]4 4�

o( &] + k]
- n]) ˝]]�] k]) ı]) ^�]!]�]] ˙]]�] + k]D S

S ˙] k] ^]) ]4 Ÿ+ � k]� �]æO˘]æ� ) � g]�]
�]+] ) k+ Ÿ+E

� Ÿ] 0�] �]�]� k] -]]]+ � ) )+] gt+D�
T � Ÿ] 4Ü n]�] � k] ˙]]�]˝]] gt+E

/�])]4�] � a]�]� k] ^!ı]] �]+™ n+D
��] œ]^� k+ 4Ü n]�]E ˝ g]� k] �]&˘]�]�]` � œ]

+& � ) &` n+E
/�])]4�] � k] � a]& � k] g&^�]˝] � )

^�]�]] n+D T

U 0�] k� � ]�] 0� œ+ -ı]� k] ı])� k]	�]) � `
˝])( �] n]"� k] �]+™ k&˝ k]E

��] œ]^� 0�]� œ] � k]	�]] k� � ]�] � )� k]
� ` ^( ˝])˝] n+ U

- n]) � k] �]+ k]�]] � ` � &) �]+™
� )˝ k]D

V /�])]4�] k� 
]� o]$ � k] 0�] k� ^�]�]](
]�]]+` &` n+E V

/�])]4�] - n]) 4Ü n]�]E & k]�] œ] � k]
-ı]� k]  a]�]]+ œ] � ` �]˙]+ � k] # k]� )
�]]�]` n+E

0�] k� �]]˛] �] g+&] � k] �]` # k]� )
�]]�]` n+D W

W � k] -ı]�]` � k]åO�]� ^)�] œ] - n]) �]� k]O
^	]�] œ] � k] � k]� ) �]+ k]�]] � ` �] k]˙]
� )� k] ^�]� � k]E

VBS � �]] r�]]�]`Ds � �]] r^�]�]] gt&�]]Ds

-ˇ�]y U
R ^�]� “] UBSS

S �] k+ STBUE V

T S)] RXBRY

U + k] ZBRV
+ k] RSBRR
-]�] UBU

V + k] VBY
+ k] R[BV

W �]�] UYBR
^�]� “] VBS
�] k+ S[BTZ

X �]˙] XYBY
�]˙] YRBRRE
RS
˙]� XBRRE RS

Y + k] RRBS
+ k] RTBRE S

Z �]` XBT

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y V
R + k] UBZ

S 	�]] UBW
^�]� “] UWBRY

T �] k+ STBUE V
+ k] UBRXE RY

U + k] UBRS
-]�] SBX

V �]�] ZBZE R[
+ k] XBR[

W S)] RXBRZE S[
�] k+ STBT[E TR
-]�] SBUE V



RVRX + k]� k] VBXQWBT
�]]) 0� k] ı]] �]+™ �] k� D
0�]� k] � a]& � k] 0�]� k] g&) � )

^�]�]] n+D R

X 0�+ œ]� k] �]+ k]�]] � k] ]À])` � ` n+E S

��] œ]^� � k] ı]) k&�]` �]å� œ] k� ^ı]˝]]
�]� k] Ÿ+D

-�] 4� �]+`� k] k� o-&) 0� œ+ - n])
0�] k� ^+��] œ]� � k] �]]	] � ) ^&�]]
˙]]4]]D

Y ^]�]] � œ] �])•�]]] gt( � k]E T )]�]]+ � œ]
˝ a])+` gt( � k]I U

� k]˝]O-]� k]�] � œ] � a]Ã � ] k4�]]�]
� ) k] VP k+ ^�]��]]�]`�]E +�] ˝ k] k)
ı]` k!Oı]` k! -]˝ k] Ÿ+I

Z k+ 4Ü n]�]E �]ä]] k� ^&�] ˝ k])] k4�]]
+Ñ] + k]]] ^� k&�]� k]�]]�] œ] � ] ^&�]
&+�] ˙]]4]]D W

� Ÿ]� k] k4�]]�] � ) ^&�]] n+ ^� /�]O
)]4�] k� ] k]¾] œ] k� �]]˛] ��]] + k]�]]
˝]�] n+D

R[ �] g+&] k� +]^� �] 0�] k� ˙ n]� k] Ÿ+ ˙] k]
�]`�]]O^˘]�+ �])� ] k&˝ k] Ÿ+D X

� Ÿ] 0�] ı]) -ı]�]` ˙]�]˙]�]]+" ı]]�]`
� ` ˝])+ t0 k$� gt]]]D

RR 4Ü n]�] ı]) ä a]��] ^� �]] ˙]] )+] n+E
0�]� ` �]ä]] 0� k] a� ˘]�] )+` n+E

��] œ]^� 0�]� k] -ı]� k] a&	�]�] k� ı]` k!O
ı]` k! ˙]]� k] � ` # ]�] �]` ˛]`D Y

RS /�]^�]4 � Ÿ] 4Ü n]�] k� ^�]4 � ı]åO
� ` kå ˙ n]�]]

- n]) �] g+&] k� 
])]� k] k� ^�]4 �]å�]
˙ n]�]] ˛]]D

RT ˙]�] 4Ü n]�] � k] -ı]�]` �]`�]])` - n])
�] g+&] � k] -ı]�]] 
]]�] k&�]]E

˝] k] 4Ü n]�] -		 g]) ]�]] Z - n]) 4�
�]+]�] )]˙]] k� ı]]�] g&˝] � k]˙ k]D

VBX � �]] r k]˝] œ]Ds

�]]) �]+ )]˙]] ˝ a]� œ+ ˘ o]]] �]+™ � )
ı]]�]]E

˝ a]�+])] 
]]�] # `� �]+™ � ) ı]]�]]D
RU � Ÿ] 4Ü n]�] k� ^�]4 4� ˙]�]]�]

	 k]) ˙ n]�]]
- n]) �] g+&] k� 
])]� k] k� ^�]4 4�

˝]]� ˝]�]) 	 k]) ˙ n]�]] �]� gt]]]D
� Ÿ] � a]& 0�]� ` �] k]"`O�] k]"` � )

gt&]]E R

� Ÿ] 0� œ+ 0# ] � k] ˙]] t1 ]] - n]) � k] “/
0� œ+ � k] k) ı o]˙ k] � k] �]+™ a!å]4]]D S

RV � Ÿ] -ı]�]` ˙]]+ �] n]" ˙]] t1 ]] - n])
˝]�] ˝]� �]+ t] ) gt+]] ˙]�] ˝]� ^�
� k] -ı]� k] ı]]ı] � ] o-˙]]�] �]+™
� a]]˝]˝ k]E

^( ) � k] � k])` � o]ä g])` ı]]�]] ˘]] œ+ k]D T

˙]�] � k] � o]� " � œ] + œ] k] ˝] k] � k])` �] k]˙]
� œ) k]Ds U

W r-]- k]E +�] �]+ k]�]] k� ı]]�] �] n]"
˙]] t4E

0�]� k] +�]])` �] k]"`O�] k]"` � ) &` n+E V

�]]) �]+ +� œ] ˘ o]]] � k)]]D
0�]� k] +� œ] 
]]�]�] ^� �]] n+E �]]) �]+

+�]] k) 
]]�] œ] ı]) ı]¸` �] t]ˇ k]]]D
S �]+ & k] ^&�] �]]& +�]� œ] & k]�]])] ˙]]�]

gt( k� ]]E
˝]`�] k) ^&�] +� œ] �]å] � ) k&]]
- n]) +�] 0�] k� �]]�]� k] ˙]` t4 k]D

T +�] �]+ k]�]] � k] ˙]]� œ] k]E 0� k] ˙]]�]� k]
k� ^�]4 ˙]`O˙]]�] � k] � k]+�]˝]

� œ) k]D
�] k]) � ` ˝])+ 0�]� ] -]�]]

ı]�� ] n+E
�]+ � g]�]�]]ˇ]]) �]]^)	] � ` ˝])+

+�]] k) ı]]�] -]4]]E
�]� o]˝] � ` �]]^)	] � ` ˝])+E ˙] k] ı g])`

ˇ])˝]` � k] �]™˘]˝]` n+Ds

-ˇ�]y V
R �]�] RBRV

�]` TBU

S �]�] UYBY
^�]� “] TBS[

T + k] YBR

U �]�] R[BSZ

V + k] UBRV
+ k] R[BV

W �]�] SYBROT
+ k] ZBRT

X 
�] RZBRU

Y R)] S[BR

Z + k] YBZ
+ k] RSBR

�������������������

g&�])] � q]�]y
R �]˙] V[BSS

S -]�] SBRU

T � n]
] SWBTYE U[

U 
�] UBSZE T[

�] T[BR[

�������������������

-ˇ�]y W
V + k] VBRU



+ k]� k] WBUQXBV RVRY
U r k+ 4Ü n]�]E � a]� k] ˝ k] k) �]]˛] ��]] � )�]]

˘]]^+4H
k+ �] g+&]E � a]� k] ˝ k] k) �]]˛] ��]] � )�]]
˘]]^+4H

��] œ]^� ˝ a]�+])] -"�] ı�]]) � a]�]+
k� �]]&�] � ` ˝])+

- n]) - k]�] � ` ˝])+ n+ ˙] k] ˙]�& +`
]]�]�] + k] ˙]]˝]` n+D

V /�]^�]4 � Ÿ] �]^�]��]�]�˝]]- œ] k�
ä]^)4 0� œ+ � ]" $]� gt]]]E R

-ı]� k] � at]+ k� �]˘]�] œ] � k] 0� œ+ �]])
$]� gt]]]D S

˝ a]� œ+ ˙] k] n( �]� k] � a]�]]4 ˙]] t4 k] � k]
) n]	]�]` � ` ˝])+ ˘]�] œ�  k]D T

W � Ÿ] -"�] ı�]]) � � k] � a]	] + k]˝]] gt+E
�]^�]&]�] � k] �]+™E

ı])� k]	�]) k� �]] k) � œ] �]]�] � k] � a]	]
+ k]˝]] gt+E ı g])` + k]�]O�]^�]�] œ] � k]
�]+™D U

X �]]) 0�+ œ]� k] -&�]] o/�]]�] œ] � ` ˝])+
� )]) ˝] k]å ^&�]] n+D V

�]+ t] 0�+ œ]� k] � k] k) �]]˛] ^�]	�]]�]
]]˝]
^� �]] n+D

Y ^]�]]& a&�" œ] � ] �]]) n+E W

� g]�] � k] o)]] a+-] n+D X

Z �]]˙]� œ] � ` " k]�]` � a] k" k)O&�] � `
˝])+ n+E ˙] k] ^� �]` � k] ı]� å� k] k�
^�]4 
]]˝] �]]]˝]] n+D

� k] 	 k] k� �] � ` �]å� ı]) � ˝�]
� )˝ k] Ÿ+E Y

0�]� ] ˘]]�]˘]�]�] 	]� “]�]]� n+D
R[ � Ÿ]� k] /�])]4�] k� 
])]� k] � œ] 4�

^
]�] n]�]` �]]˝] k&�]` n+D
�]+ t] 4Ü n]�] � k]	�]] k� � ]�]

� )˝]` n+E Z

/�])]4�] � k] � a]& � k] g&^�]˝] � )
^�]�]] n+D R[

WBW � �]] r&�]]Ds

RR �]]) k+ �] g+&]E ˝ k] k) ^�]4 � "] “/ � ]
�]�]�] ˝]�] n+E

� Ÿ] -ı]� k] �] k]] œ] � k] /� ¹]
� ) k� � t]ˇ a]-] “/ � k] �]]ı]�]
�]] t1 ]]Ds R

X r˙]�] �]` � Ÿ] /�])]4�] � k] ˘ o]]]
� )� k] � ` � k]^	]	] � )˝]] gt+E

˝] k] 4Ü n]�] k�  a]�]]+ � ] S

- n]) �]]�]^)�]] � ` a&�"˝]] � ]
ı])&]( ]	] + k]˝]] n+D T

��] œ]^� � k] !�]O� ı]" k� � ]�]
� )˝ k] Ÿ+E U

o-&) ˘] k]) 
 a]�] -]˝ k] Ÿ+ - n]) �]]+)
� a] k" k)O&�] � g]" �]˘]]˝ k] Ÿ+D V

S �]]) � k] -ı]� k] ^&�] œ] � œ] �]+ �] k]˘]˝ k]
˝]� �]+™ ^� � Ÿ] 0�]� ` a&�"˝]] ı])
ˇ�]]�] gt&]]D W

-�] � k] -ı]� k] � a] k) � ]�] œ] � k] ^
] k)
a+4 Ÿ+E

0�] k� � ]�] � k])` �]ä]) œ] � k] ^!ı k]
�]+™ Ÿ+D

T � k] -ı]�]` a&�"˝]] � k] )]˙]] � k]
- n]) -ı]� k] !�] � k] +]^� �] œ] � k] � a]	]

� )˝ k] Ÿ+D
U � k] �]�] �]&˘]�]�] Ÿ+E

� k] ˙]�]˝ k] ˝ o] g&) � ` ˝])+
Ÿ+ ^˙]�]� œ] �]]�]�]] “/ � k] -]]

˙]�]]�]` n+E
�]+ -]"]  gt]ˇ]� k] � k] � k]� ) 0�] k�

�]�]`)] + k]� k] ˝]� ˝ o] g&) � k] - n])
�]+™ ˇ]ˇ]� ]˝]]D

V +�]] k) )]˙]] k� ˙]	�] k� ^&�] +]^� �]
�]`�]]) + k] ]4

P&]�]O�]^&)] � ` �]˙]+ � k] �]å�
]4 Ÿ+D X

)]˙]] � k] ^�]��]` 0å]� k]�]]�] œ] � `
˝])( -ı]�]] +]˛] �]æ]�]] n+D

-ˇ�]y W
R �]�] VYBR

^�]� “] RBZE R[
�] k+ TBYE Z

S ^�]� “] STBSZ

T �]ı] TBV

U R�]�] RVBSS
	]`˝] SRBT
�]�] RBRR
�]` WBWOY
�]˝] ZBRT
�]˝] RSBX

V S)] RXBRV
�]�] SUBV
+ k] YBR

W + k] RSBRR

X �]` XBS

Y R)] RSBSV

Z S)] RXBWE X
^�]� “] TBW

R[ �] k+ STBUE V

�������������������

g&�])] � q]�]y
R 
�] T[BT

^�]� “] SZBRU
-]�] ZBRU

�������������������

-ˇ�]y X
S �]�] SYBR

T -]�] YBRU
�]` RBV

U �]` XBT

V + k] WBZ

W 
�] TSBSZ
�]�] RBT
-]�] YBX

X �]�] VBRR
�]�] SYBR



RVRZ + k]� k] XBWQYBS
W � k] ˙]�]˝ k] a+4 ˝ o] g&) ˙ n]�]] �]�] � k]� )

ı]]�] -]˝ k] Ÿ+E�
�]]�]�]] “/ �]])` )]˝] �] k]˝]] n+E
� a]�]+ ˝ o] g&) 	] k]�] œ] � ` ˝])+ &+�

0#˝]] n+D
X � k] �]�] ˝ o] g&) � ` ˝])+ ˇ]ˇ]� ˝ k] Ÿ+E

-ı]� k] 	]]�]� œ]� � k] �]] ˙]]˝ k] Ÿ+D
0�] k� �]�]` )]˙]] ^]) ]4 Ÿ+E R

0�]� œ] � k] � k] “/ � a]� k] �]+™ ı a]� ])˝]]D S

Y 4Ü n]�] g&�] k) )]� �" œ] � œ] ^�]�]
˙]]˝]] n+D T

4Ü n]�] 4� ] k]�] ) k]"` ˙ n]�]] n+ ^˙]� k]
ı]�]"] �]+™ ]�]] n+D

Z ı])]�] œ] � k] 0�]� ` ˝]]� ˝] ˘ g]�] �]`E U

�]]) 0� k] �]�]) �]+™D
0�] k� �]]�] �] k( & + k] ]4E �]]) 0� k]

ı]˝]] �]+™D
R[ /�])]4�] k� 
]� o]$ � k] 0�] k� ^�]�]](

]�]]+` &` n+E V

�]]) /˝]�]] a� ! + k]� k] k� �]]�]˙ g]&
� k] -ı]� k] ı])� k]	�]) �]+ k]�]] k� ı]]�]
�]+™ �] n] k" W

- n]) �] +` 0�] ı]) -]�] �]]]�]`D
RR 4Ü n]�] 4� ( ]�˝ k] ˙ n]�]] n+ ^˙]�]� œ]

� a]^Ã �]+™ n+E �]�]�]� �]+™ n+D X

0�+ œ]� k] ^�]Ò] � k] ı a]� ])] n+E Y � k]
-		 g]) ]4 Ÿ+D Z

RS � k] ˙]+ t] �]` ˙]] t4 � Ÿ] 0�] ı]) -ı]�]]
˙]]�] $]� gt]]]D

� Ÿ] 0� œ+ -]� ]	] k� ı]^�]�] œ] � ` ˝])+
�]`˘ k] ^])] gt&]]D

� Ÿ] 0� œ+ �]ä]] gt&]] # `� ˙ n]� k]
� Ÿ]� k] 0�]� ` " k]�]` � k] �]�])&])
^� �]] ˛]]D R[

XBW � �]] �]]�]&E r˙]�] 
 k] �]]^ä]� œ] � ) k�
-]˝ k] Ÿ+ ˝] k] 0	] k� ^&�] ˝ o] g&) ˙ n]� k] + k]˝ k]

Ÿ+Ds XBX ��]]yE r	�]]^�]�] œ]Ds XBRR ��]]yE
r^&�]Ds

RT ^ˇ]�� ]) n+ 0�] ı]) ��] œ]^� � k] � a]�]� k]
g&) �]]] ]4 Ÿ+I

� k] �]]	] + k] ˙]] t4 ��] œ]^� 0�+ œ]� k] � k] k)
^�]�]]( -ı])]ˇ] ^� �]] n+I

� Ÿ] 0� œ+ a!å]� k] +` �]]�]] ˛]]E �]])
0�+ œ]� k] � k] k) ^�]�]]( � g]# �] k]�]]D R

RU � k] -ı]� k] ı]� o]] ı]) ^�]�]�]O^�]�]�]O
� ) ) k]˝ k] ) k+E

^( ) �]` 0�+ œ]� k] �]&& k� ^�]4 � a]� k]
^&�] � k] �]+™ ı a]� ])]D S

� k] -�]]˙] - n]) �]�]` &]�]O�]^&)]
k� ^�]4 -ı]� k] 	])`) ı]) 
]]�]

� )˝ k] ) k+E
� k] � k] k) ^�]�]]( + k] ˙]]˝ k] Ÿ+D

RV � Ÿ]� k] 0� œ+ ^	]�]] &` - n]) 0�] k�
�]]ä a]- œ] � k] �]ä]� g]˝] ^� �]]E

^( ) �]` � k] � k] k) ^�]�]]( ˙]]� ) � a])]
� )� k] � ` �]]^ä]	] )˘]˝ k] Ÿ+D

RW 0�+ œ]� k] -ı]�]] )]�˝]] �]&�]]E �]])
t1 ˘]] “/� � ` ˝])( �]+™E

� k] %`�]` � �]]�] � ` ˝])+ �]) k]� k] k�
�]]�]� �]+™ ˛ k]D T

0�] k� +]^� �] ˝]�]�]]) � k] �]]) $]� k]
˙]] t4 k] ��] œ]^� � k] -ı]�]` ˙]`�] � k]
^�]) k]ˇ] � )˝ k] Ÿ+D

/�]^�]4 � k] ^�]Ò] � œ] �]ä]]� �]�]� )
)+ ˙]] t4 k]Ds U

Y r-ı]� k] � at]+ � œ] �])•�]]] �]]]I V

a&	�]�] 0� ]�] � ` ˝])+ �]+ k]�]] k�
�]�]�] ı]) +�]�]] � k)]]E W

��] œ]^� 0�+ œ]� k] � k])] � )]) ˝] k]å
^&�]] n+E X � k] k) � ]� g]�] k� ^�]�]](
� ]�] ^� �]] n+D Y

S � k] � a]� k] ı a]� ])˝ k] Ÿ+E F k+ +�]] k) ı])O
� k]	�])E +�] /�])]4�]` �] k]] ˝ a]� k]
˙]]�]˝ k] Ÿ+IG Z

XBRW � �]]	]` t1 ˘ k] &˙ �] � ` 0ı]]�]	]]D

-ˇ�]y X
R S)] RVBYE R[

S)] RVBRU

S �]�] ZBRT

T �]˙] R[WB
TUOTW
�] k+ STBUE V

U S)] RTBT
S)] RVBRZ

V + k] VBV

W 	] k+ ZBTV
�]�] ZBRT
-]�] UBW
˙]� RBU

X �]�] RBT

Y S)] RXBU
�]�] TRBR

Z S)] RVBRZ
�] k+ STBUE V

R[ 
�] SYBRV
S)] RXBRT

�������������������

g&�])] � q]�]y
R �]�] VZBRT

S �]˙] XYBTX
�]�] SZBRT

T �]˙] XYBVX

U �] k+ TWBRZE S[
+ k] ZBT

�������������������

-ˇ�]y Y
V + k] VBY

W 
�] SYBUZE V[

X + k] WBX

Y S)] RXBRV

Z �]�] UYBR
�]` TBRR



+ k]� k] YBTQZBR RVS[
T /�])]4�] � k] �]�]] “/ a#� )] &` n+D R

4� a&	�]�] 0�]� ] ı]`!] � k)D
U 0�+ œ]� k] )]˙]] #+)]4 Ÿ+E �]]) � k])`

/˙]]ä]˝] k� �] n])D
+]^� �] #+)]4 Ÿ+E �]]) � k])` � o]ä g])`

k� �] n])D
0�+ œ]� k] -ı]� k] +` ^�]�]]	] k� ^�]4

�] k]� k]O˘] t]&` � k] � g])˝ œ] �]�]]�]` Ÿ+D S

V k+ �]]�]^)�]]E ˝ k])] �]!å] a#� )]
^&�]] ]�]] n+D T

� k] k) © k]ˇ] � ` ˙�]]�]] 0�] ı])
�]å� ` n+D U

� k] � a]& � k] � �] 	 a]Ã � œ) k]H - n])
^� ˝]�]] �]�˝] �]]] t4 k]H

W �]+ /�])]4�] � k] n+D
/� k] 4� � ])`]) � k] �]�]]�]] n+E �]+

ı])� k]	�]) �]+™ n+E
�]]�]^)�]] � ] �]!å] a"� kåO a"� kå

� ) ^&�]] ˙]]4]]D
X � k] +�]] �] k]˝ k] Ÿ+

- n]) - t]ˇ]` � ` � "] “/ � œ) k]D V

�]]�] œ] ı]) ı]� ] -�]]˙] �]+™ 0]˝]]E W

0ı]˙] � k] -]"] �]+™ ^�]�]˝]]D
-]) a� ! 0 k] �]` ˝] k] ı]) k&�]`� 0� k]

^�]]�] ˙]] t4 k]D X

Y /�])]4�] � k] ^�]]�] ^�]�]]
˙]]4]]D Y

� k] g&�] k) )]� �" œ] � œ] k4�]] �])˝]�] #+O
œ) k] ˙] k] ^� �]` � ]�] � ] �]+™D Z

Z � k] - k� � k] ˙ o]]�]` ]ˇ k] � ` ˝])+
-		 g]) k� ı]]�] ]4 Ÿ+D R[

4Ü n]�] � k] � k]	�]]- œ] � k] ^� )]4 ı])
� a]�]]�]] n+D RR

R[ +]�] t]^� � k] 0� œ+ g&�] k) )]� �" œ] � k]
^� )]4 ı]) � a]�]]˝ k] Ÿ+E

�]]) � Ÿ] 0� œ+ /� ¹] � tÎ ]]E

YBX � �]] r-˙]	]�]`Ds

� k] )]˙]] - n]) +]^� �] œ] k� �]] k& a+4
�] k]�] k� � ])�] a&�] � k]� œ] k]D R

RR 4Ü n]�] � k] �] a+˝]O�]` � k]^&�] t] �]�]]� )
ı]]ı] ^� �]] n+D S

� k] � k]^&�] t] 0�] k� ı]]ı] � ` �]˙]+
�]�]™D T

RS � Ÿ]� k] 0� k] �] a+˝]O� k] � ]� g]�]� ^�]�]� )
^&4E

�]]) 0�]� k] /�] � ]� g]�] œ] � k] -˙]`�] k]O
])`�] �]�]�]]D U

RT � k] � k] k) ^�]4 �]^�]&]�] ˘]æ]˝ k] Ÿ+ - n])
�] t]�] �]]˝ k] Ÿ+E

�]]) �]+ k]�]] 0�] k� �]^�]&]�] œ] � k]
� a]	] �]+™ + k]˝]]D V

-�] �]+ 0�]� ]  a]�]]+ �]]& � k)]]
- n]) 0� œ+ ı]]ı] œ] � ` �]ä]] k&]]D W

� k] ^�]Ò] � ` ˝])( ^( ) ]4 Ÿ+D� X

RU /�])]4�] -ı]� k] �]�]]� k]�]]� k] � k]
� g]�] ]�]] Y - n]) 0�]� k] � o]^&)
�]�]]4 Ÿ+ Z

- n]) �] g+&] � k] �] a+˝]O� k] ^� � k]� o]&
	]+) �]�]]4 Ÿ+D R[

�]]) � Ÿ] 0�] k� 	]+) œ] ı]) -]]
� k]˙ gt]]]E

˙] k] +) 	]+) � ` �]`�]]) œ] � k] �]��]
� ) k&]`Ds RR

Z r k+ /�])]4�]E � a]^	]�] t] �]˝] �]�]]E RS

k&	]O k&	] k� �] k]] œ] � ` ˝])+ �]]�]
�]˝] + k]D

��] œ]^� ˝ g] � k]	�]] k� � ]�] � ) k�
-ı]� k] ı])� k]	�]) � k] g&) ˘]�]`
]�]`D RT

˝ a]� k] +) �]^�]+]�] � œ] � k]	�]] k�
� ]�] � ) k� �]ä] g&)` � k]�]] �] a+˝]
�]]�]]D RU

YBRS � �]] r^+&]�]˝ œ]Ds YBRT � �]] �]]�]&E
r^�]Ò] �] n]" ˙]] t4� k]Ds

-ˇ�]y Y
R �]˙] V[BRX

S R)] RSBSWE SY
R)] RTBTU
+ k] RTBS

T + k] R[BVE W

U 
�] TSBSRE SS
S)] RXBRY

V 	]`˝] SSBY

W �]�] RXBRR

X 
�] SYBRVE TT

Y S)] RVBSZ
S)] RYBRR
^�]� “] V[BRX

Z � n]
] SWBTT

R[ S)] RVBRZ
�] k+ STBUE V
+ k] VBRT
+ k] RSBR

RR �] k+ STBZ

�������������������

g&�])] � q]�]y
R S)] RUBSW

R/˝] VBSW

S �]�] R[BR[E RR

T + k] RSBRR

U S)] RXBRV
	] k+ ZBSW

V �]�] RBRR
-]�] VBSS

W + k] ZBZ
-]�] YBX

X + k] XBRW
+ k] ZBT

Y 
�] TSBRY

Z R)] RSBSVE TR

R[ S/˝] SWBZE R[

RR S)] RYBRT
S/˝] TWBRXE
RZ
^�]� “] RXBSX
^�]� “] TUBX

�������������������

-ˇ�]y Z
RS + k] R[BV

RT �] k+ STBUE V
+ k] UBRS

RU + k] SBRS
�]` RBX



RVSR + k]� k] ZBSORS
S �]]) �]^�]+]�] - n]) o- g]) ) Ÿ]&� k]

� ] + n]& 0� œ+ �]+™ ^�]�]]4]]
- n]) �]�]` &]�]O�]^&)] 0� k] �]+™

^�]� k]]`D R

T � k] �]+ k]�]] k� k&	] � œ] - n]) �]+™ )+
ı]] t4 k]E S

/�] k� �]˙]]�]E 4Ü n]�] ^�]Ò] �] n]"
˙]]4]]

- n]) -		 g]) � œ] � k] -	 a]Ã ˘]`ä œ]
�]] t4 k]D T

U � k] ^( ) � �]` �]+ k]�]] k� ^�]4 &]�]O
�]^&)] � ] -
 “] �]+™ ˘]æ] t4 k]E U

0�] k� �]^�]&]�] œ] � k] �]+ � a]	] �]+™
+ k]]]D V

� k] �]]˝]�] � ` ) k]"` ˙ n]� k] + œ] k]E
0� k] �]]� k]�]]� k] �]�]` g&^�]˝] + k]

˙]] t4 k]D
��] œ]^� 0�]� ` ) k]"` ^�] “( 0�] k�

^�]4 + k]]`E
0� k] �]+ k]�]] k� �]�]�] � œ] �]+™ �]]�]]

˙]]4]]D
V ˝ a]�] �] k]] /� ¹] + k]� k]� k� ^&�]E

�]+ k]�]] k� ˝�] k]+]) k� ^&�] ��]]
� ) k] k]H

W ��] œ]^� k&�] k]I 0� œ+ �]]	] � ` �]˙]+
� k] �]]]�]] ı] kå]]D W

^�]Ò] 0� œ+ /� ¹] � k)]] X - n])
� k]_�( �] 0� œ+ &( �]]4]]D Y

^�]˘ g!O� g]^"�] t] 0�]� ` ˘] t]&` � `
� `�]˝]` ˘]`ä] œ] ı]) � �ä]]
� ) � œ]]`

- n]) 0�] k� ˝ o]� a]- œ] � œ] t� "`�]`
�]]^å�] t] 0] -] t4]`D

X ^+�]]�] � k]� k] k� ^&�] ä]Î ) -] t4 k]E Z

�]&�]] ˘ a]� ]� k] k� ^&�] ä]Î ) -] t4 k]
- n]) /�])]4�] /� k] ˙]]�] ˙]]4]]D

ZBV � �]] r-ı]	]` ˝]�] &]
]˝]Ds

0�]� ] �]^�]��]�]�˝]] � g]� “] �]]^�]˝]
+ k]]] - n]) Ü k]^)˝] ˙]�] ı]]]�] + k]
˙]]4]]D

˝ k] k)  a]�]]+ � k]^+�]]�] Ÿ+E /�]^�]4
˝ a]�]� k] �]æO˘]æ� ) a&	�]�]` � `
]�]` n+Ds

Y 4Ü n]�] � ] ı]+ k)&]) R � k] k) ı])� k]	�])
k� �]]˛] ˛]]D S

�]]) -�] 0�] k� �]^�]��]�]�˝]]- œ] T

k� �]�]` ˝] n])O˝])` k� �] k+^�]4 k�
o( & œ] ˙ n]� k] Ÿ+E

0�] k� ı])� k]	�]) k� �]�]�] � œ]
a&	�]�]` n+D

Z � k] k4� k] � ]�] œ] � œ] g$�] ]4 Ÿ+ ˙] k] �]]	]
�]]˝ k] Ÿ+E ˙ n]� k] ^]�]] k� ^&�] œ] � œ]
a+-] ˛]]D U

�]+ 0�]� ]  a]�]]+ �]]& � k)]] - n])
0� œ+ ı]]ı] œ] � ` �]ä]] k&]]D V

R[ r� a]� k] /�])]4�] k4� k] ^�]�]] ˙ n]� k]
�]`)]� k] � œ] o- g]) ^�]�]˝ k] Ÿ+D W

˙]�] � Ÿ]� k] ˝ a]�+] k) ı a])�] œ] � k] k&�]] ˝] k]
� k] o-˙]`) k� ı k]å ı]) �] k] ı]+� k]
( �] ˙ n]� k] ˛ k]D

�]]) � k] ı] k]) k� �]]�] k� ı]]�]
˘]� k] ]4E X

0�+ œ]� k] 	]� “]�]]� ˘]`ä]� k� ^�]4
� a]& � k] �]�]—ı]˝] � ) ^&�]]E Y

� k] 0�] ˘]`ä] � ` ˝])+ ^
]�] n]� k] �]�]
]4 ^˙]�]� k] � k] ı�]]) � )˝ k] ˛ k]D

RR 4Ü n]�] � ` 	]]�] 4� ^˘]^å�]] � `
˝])+ a( “) + k] ˙]]˝]` n+E

�] � k] “/ ı n]&] + k]˝]] n+E �] � k] “/ - n])˝]
]� “]�]˝]` + k]˝]` n+E �] +` ^� �]` � ]
]� “] #+)˝]] n+D Z

RS ˘]] k+ � k] �]˘˘] œ] � k] ı]]� œ]Oı] k]� œ]E
˝] k] �]` � Ÿ] 0� œ+ 0�]� k] !`�] � gt]]]

˝]]^� 4� �]` -]&�]` �] �]˘ k]E R[

ZBR[ � �]] r�]� “]	]]� k&
]˝]]Ds

-ˇ�]y Z
R + k] SBYE Z

-]�] VBRR

S � n]
] S[BSS

�] SYBWTE WU
�]+ STBRVE RW
R)] ZBWE X

T S)] RXBW

U ^�] RVBV
^�] SYBRU
�] k]4 RBRT

V �]�] RBRR

W + k] XBRT

X + k] XBRW
+ k] YBRT

Y ^�]� “] SBRUE RW

Z �]�] R[BT

�������������������

g&�])] � q]�]y
R �]�] SRBWE Y

^�]� “] WBRX
�] k+ TTBX

S R)] RXBR
S)] SBRU

T R)] RYBRZ

U 	�]] RZBSS
	�]] S[BUOW
+ k] R[BZ

V + k] YBRT

W ^�]� “] SBS

X ^�] SVBROT

�] UBT
�]˙] R[WBSY

Y R)] RWBTR
^�]� “] RRBRT

Z 
�] SYBRVE RY

R[ 
�] SYBTS

�] TSBSV



+ k]� k] ZBRTQR[BX RVSS
+ t]E ˙]�] � Ÿ] 0�]� k] � at]+ k( ) � gt]]] ˝] k]

� k] �])�]]& + k] ˙]] t4 k]I R

RT 4Ü n]�]E ˙] k] ˘])]]]+ � œ] �] k]�]] ]�]] ˛]]E
� k] k) ^�]4 �] k]) ˙ n]�]] ˛]]E S

-�] 4Ü n]�] � k] -ı]� k] � k]" œ] � k] �]ˇ]
+ k]� k] k� ^�]4 �]]�]] + k]]]Ds

RU k+ �]+ k]�]]E 0� œ+ ˙] k] k&�]] ˘]]^+4
0� œ+ k&E
k4�]` � k]�] ^˙]�]� œ] �]˘˘ k] �]) ˙]] t4
- n]) k4� k] �˝]�] ˙] k] � g]� k] ) œ+D�

RV r0�+ œ]� k] ^]�]]]�] � œ] �]])` � a])] “/ � `
˛]`E T �]+ t] � a]� k] 0�]� k] �]( )˝] + k]
]�]`D

0�]� ` a&�"˝]] � ` �]˙]+ � k] � Ÿ] 0� œ+
-ı]� k] �]�]�] � k] �] k&å gt&]]D U

� Ÿ] 0� œ+ ^( ) � �]` ı�]]) �]+™
� tÎ ]]E V

0�] k� �]�] +]^� �] %`# Ÿ+D
RW 4Ü n]�] 4� ı k]å � ` ˝])+ � ]" ^&�]]

˙]]4]]D W

0�]� ` ˙]å � g]�] ˙]]4]` - n]) � k]
� k] “/ ( �] �]+™ œ& k]D

˘]] k+ � k] �]˘˘ k] ı n]&] � œ) ˝] k] �]` � Ÿ]
0�] k� a&�]]) œ] � k] �]]) $]� gt]]]Ds

RX � k])] ı])� k]	�]) 0� œ+ a#� )] k&]]E
��] œ]^� 0�+ œ]� k] 0�]� ` �]+™ � a]�]`E X

� k] g&�] k) )]� �" œ] � œ] �]] k] kå �]�]� )
^( œ) k]D Y

R[ r/�])]4�] o- g]) � ` �]å`�
� k]�] n+ ^˙]�] ı]) ( �]
�]]˝ k] Ÿ+D Z

0�] ı]) ^˙]˝]� k] ä�]]&] ( �] �]]˝ k]
Ÿ+ �]+ 0˝]�]` ä�]]&] � k]^&�] t] �]å`

� )˝]] n+E R[

0�]� ` ä]�]`�] ^˙]˝]�]` -˘!` 0ı]˙]

ZBRU � �]] r a� �+�]] ˙]] t4Ds R[BR � �]]
�]]�]&E r n( �]	 k]
]]�]`Ds

k&˝]` n+ 0�] k� ı g]˙]]O�˝ o]�] 0˝]� k] +`
	]]�]&]) + k]˝ k] Ÿ+D R

S 0�]� ] ^&�] � ı]"` n+E
-�] � k] & k]�]` ı]]4 ˙]] t4 k]D
k4�]] � k] “/ n+ ˙] k] 0�]� ` � k]^&�] t] ˝] k]å
$]� k]]]E 0�] k� ı g]˙]]O�˝ o]�] �]]	]
� ) k&]]D

T -�] � k] � œ+ k]E F+�]])] � k] “/ )]˙]]
�]+™E S ��] œ]^� +�]� k] �]+ k]�]] � ]
$) �]+™ �]]�]]D

-]) )]˙]] + k]˝]] �]` ˝] k] �]+ +�]] k)
^�]4 ��]] � ) ı]]˝]]HG

U � k] �] k]�]�]` �]]˝ œ] � +˝ k] Ÿ+E
� g]# ` 	]ı]˛] �]]˝ k] Ÿ+ T - n]) � )])
� )˝ k] Ÿ+E

/�]^�]4 -��]]�] k4�]] �]æ ]�]] n+E
˙ n]� k] ä]+)`� k] ı] n]ˇ k] gt� å œ] � œ] k&�]˝ k]O
+`O k&�]˝ k] 0] -]˝ k] Ÿ+D U

V �]]�]^)�]] k� ^�]�]]�]` � k]˝]O-]� k]�] k�
�]! kå � ` � g])˝] k� ^�]4 $ œ) k]D V

�]+ t] k� �] k]] 0�] k� ^�]4 �]]˝]�]
�]�]] t4 k]E

ı])]4 k&�]˝]] k� ı a]˙]])` �]` �]]˝]�]
�]�]] t4 k]E ˙] k] � �]` 0�]� ` - n])
0�]� ` 	]]�] � ` �]˙]+ � k] � a]^	]�] t]
�]�]]˝ k] ˛ k]E

��] œ]^� �]+ � g])˝] 0�]� k] g&) � t]ˇ a]-] “/
� œ] ˘]�]` ˙]]4]`D

W �]+ � g])˝] -		 g]) � k] ˙]]�]` ˙]]4]`
˝]]^� 4� �]+]�] )]˙]] � k] ˝] k]+ k(
� œ] &` ˙]] �] k� D W

4Ü n]�] 	]˜�]&] ^� �]] ˙]]4]]E
/�])]4�] � k] ˙] k] �]�]]+ �]]�]` ˛]`

0�]� ` �]˙]+ � k] �]+ 	]˜�]&] ^� �]]
˙]]4]]D X

X �]]�]^)�]] - n]) 0�] k� )]˙]] � k]
ä]Î ) �]]	] ^� �]] ˙]]4]]E Y

-ˇ�]y Z
R 
�] TRBRX

S)] RXBRY

S �] k+ SYBRS

T + k] UBRV
+ k] RSBRR
-]�] VBV

U � n]
] SWBSXE TT
S)] RXBRY
-]�] VBSX

V 
�] SZBRZE S[

W �]�] XBY

X S)] RXBRUE RV
˙]� RBU

Y 
�] SYBWU
-]�] ZBZ

�������������������

-ˇ�]y R[
Z �]�] VBTE U

R[ + k] YBRR
+ k] RSBRR

�������������������

g&�])] � q]�]y
R + k] YBU

S + k] TBU
+ k] RTBRR

T S)] RXBU

U -]�] VBX
-]�] WBRS

V R)] RSBSYE SZ
+ k] UBRV
+ k] YBV
-]�] TBRU

W S)] RXBT
+ k] VBRT

X �]` WBRW

Y S)] RXBU



RVST + k]� k] R[BYQRRBS
�]+ 0�] "+�]` ˙ n]�]] + k]]]

^˙]� k] ˝] k]å� ) ı]]�]` � œ] œ( � ^&�]]
]�]] + k]D

Y � k]˝]O-]� k]�] � ` t1 ˘]` ˙]]+E R ˙] k]
/�])]4�] � ] ı]]ı] Ÿ+E S ^�]"] &`
˙]] t4]`D T

0�]� ` � k]^&�] œ] ı]) � t] k" - n])
t� "`�]` �]]^å�] t] 0 œ]]`D U

�] k]] ı]+]å œ] � k] � œ+ k]E
F+� œ] %� �] k]IG

- n]) ı]+]^å�] œ] � k] � œ+ k]E F+�] ı])
^]) ı]å k]IG V

Z k+ /�])]4�]E ˝ g] ^]�]] k� ^&�] œ] � k]
ı]]ı] � )˝]] -]�]] n+D W

�]+ t] � k] ı]]ı] � œ] �] k] ) k+D
� a]Ã � k] ^]�]] � œ] a&�" œ] � k] ı g])` ˝])+

�]+™ ^�]"]�]]D
R[ � Ÿ] �]` ˙]�] ˘]] gt+ 0� œ+ �]ä]] gt&]]D

˙]�] 0�] k� & k]�] œ]  a]�]]+ œ] � ] �] k]�]
0�] ı]) �]]&] ˙]]4]]E�

˝]�] k&	]O k&	] k� �] k]] 0�] k� ^�]�]](
/� ¹] + œ] k]D

RR 4Ü n]�] �]ˇ]` a+ “/ ]]�]� ˛]] ^˙]� k]
& t]�]�]] �] a+˝] ı]� o]& ˛]]E

/�]^�]4 � Ÿ]� k] 0�]� ` � ao]&) ])&�]
�]�	] &`D

-�] � Ÿ] 4Ü n]�] ı]) ^� �]` � k] �]�]])
� )] t1 ]]D� X

�] g+&] +�] ˙] k]˝ k]]]E �]] g� �] 0�] k�
^�]4 œ+]] �]™˘ k]]]D

RS -ı]� k] ^�]4 � k]� ` k� �]`˙] �] k]- k]
- n]) -"�] ı�]]) � ` ( �]�]
� ]" k]D

˙]�] ˝]� �]+ k]�]] � ` �] k]˙] � )� k] � ]
�]�]�] n+E Y

R[BR[ � �]]	]` ˙]�] 
 k] ˙ a]-] % k]	 k] � `
˝])+ �]ä]] � a]�]˝ œ]� k]D R[BRR � �]] r� �] k])Ds
� �]] r)��]` �] t]ˇ gt]�]]Ds

-ı]� k] ^�]4 0ı]˙]]1 ä]�]`�] ˙] k]˝] k] R

- n]) �]+ -]4]] - n]) ˝ a]� œ+ � k]� `
^�]�]]4]]D S

RT �]]) ˝ a]�]� k] a&�"˝]] k� ^�]4 +�]
˙] k]˝]] n+

- n]) � a])] “/ � ` ( �]�] � ]"` n+E T

˝ a]�] !�] � ] ( �] �]] ) k+ + k]E
��] œ]^� ˝ a]�]� k] -ı]� k] ˝] n])O

˝])`� œ] ı])E
-ı]� k] � k]^+�]]�] �] k]Ã]- œ] ı]) �]) k]�]]

)�]] n+D
RU ˝ a]�+] k) �] k]] œ] k� �]`˘] � a]Ã � ] 	] k])

� a]�]]�]` k&]]E
˝ a]�+] k) �]] k) ^� � k]� o]& 	]+) �]]	] + k]

˙]] t4 k]E U

˙ n]� k] � k]˝]O-)� k]�] � k] 	]�]�]]�] � k]
�]]	] ^� �]] ˛]]E

�]å] “/ k� ^&�] �] t]- œ] � k] 0�] k�
�]˘˘] œ] k� �]]˛] ı]"� � ) �]])
$]�]] ]�]] ˛]]D

RV k+ � k]˝ k]�]E ˝ k])` 
] k]) a&�"˝]] � `
�]˙]+ � k] ˝ k] k) �]]˛] �]+` ^� �]]
˙]]4]]D V

�] k]) � k] /�])]4�] � ] )]˙]] ä]Î )
�]]	] ^� �]] ˙]]4]]Ds W

RR r˙]�] /�])]4�] 4� ! k]"]
�]å� ] ˛]] ˝] k] � Ÿ] 0� k] ı�]])
� )˝]] ˛]]E X

� Ÿ]� k] -ı]� k] � k] k" � k] ^�]Ò] � k]
� a]�]]�]]D Y

S � k]� ^˙]˝]�]] ä�]]&] 0� œ+ ı a]� ])˝ k]E
0˝]�]] ä�]]&] � k] 0�]� k] g&) ˘]� k]

˙]]˝ k]D Z

� k] �]]�] � ` � g])˝] œ] k� ^�]4 �]^�]&]�]
˘]æ]˝ k] ) k+E R[

RRBS � �]]	]` /�])]4�] � k] ^�]]]	 k] k� ^�]4
� k]˙ k] �]4 �]^
]��]
]�˝]] - n]) g&�] k) �] k]�]D

-ˇ�]y R[
R + k] UBRV

S R)] RSBSYOT[
�]` RBV

T -]�] XBZ

U S)] STBRV

V � g]� STBT[
Ü]� WBRW

W 	�]] S[BUOW
+ k] ZBZ

X S)] RXBW

Y �]�] VVBW
-]�] VBU

�������������������

g&�])] � q]�]y
R ^�]� “] UBTE U

S 
�] TSBS
�]�] UVBY

T 	]`˝] SSBY
+ k] YBX
�]�] WBX

U S)] RYBZE R[

V -]�] XBZ

W S)] RYBZE R[

�������������������

-ˇ�]y RR
X 
�] XBY

Y ^	]� “] UBSS
�]˝] SBRUE RV

Z �]�] T[BZORR

R[ 	�]] SBRT
	�]] TBX
R)] RWBT[OTS
R)] RYBRZ
S)] RXBRTE RW
+ k] SBRT



+ k]� k] RRBTQRSBR RVSU
� a]&` a+ “/ � g])˝] œ] k� ^�]4 �]^�]&]�]

-—ı]˝] � )˝ k] ) k+D R

T �]]) � Ÿ]� k] +` 4Ü n]�] � k] ˘]�]�]]
^�]�]]�]] ˛]]E S � Ÿ] 0� œ+ -ı]�]`
�] t]+ œ] � œ] � k] � k]˝]] ˛]]E T

�]]) 0�+ œ]� k] �]+ �]+™ �]]�]] ^� � Ÿ]� k]
0� œ+ ˘ o]]] ^� �]] ˛]]D

U o/�]]�] œ] � ` $ k])`� � k] - n]) ı�]])
� ` $ k])` � k] � Ÿ] 0� œ+ -ı]�]` ˝])(
�]™˘]˝]] )+]D U

� Ÿ] 0�] k� ^�]4 ])&�]� � k] ˙ a]-]
+"]� k]�]]� k] ˙ n]�]] ˛]]

- n]) � Ÿ] + k)� � k] ı�]]) � k] �]]�]]
k&˝]] ˛]]D

V � k] ^�]Ò] �]+™ �] n] œ" k]E �]]) -		 g])
0�]� ] )]˙]] + k]]]E V

��] œ]^� 0�+ œ]� k] � k] k) ı]]�] �] n]"� k] � k]
/�]� ]) � ) ^&�]] n+D W

W 0�] k� 	]+) œ] ı]) ˝]�]�]]) ˘]� k]]`E X

( ]"� k� � k] kå � ]" $]� k]]` - n])
0� œ+ �]] ˙]]4]` ��] œ]^� � k]
�]]^ä]	 œ] )˘]˝ k] Ÿ+D Y

X � k] k) �] k]] œ] � k] � a]�]� k] ^�]	�]]�]
]]˝]
� )� k] � ` # ]�] �]` n+D Z

� k] 0� œ+ 1 ı]) � � a]�]]˝ k] ˛ k]E �]])
0�]� œ] � k] � k] “/ �]+™ 0# ˝]] ˛]]D

Y k+ 4Ü n]�]E � Ÿ] n� � k] ˝ a]� k] a&	�]�] k�
+�]]� k] � tÎ H R[

k+ /�])]4�]E � Ÿ] n� � k] ˝ a]� k] a&	�]�] k�
+]˛] �] Ÿ]ı] gt&H

� Ÿ]� k] -&�]] k� �]]˛] ˙] k] ^� �]] ˛]]
�]+ ˝ k] k) �]]˛] n� � k] � tÎ H

� Ÿ] ˝ k])] +]�] �]�] k]�]`�] � ` ˝])+ n� � k]
� ) gt&H RR

RRBU � �]] r �� ı]] � ` $ k])`Ds �]]	]` 0�] $ k])`
� ` ˝])+ ˙] k] 4� �] t] �]] ^ı]˝]] /�˝ k]�]]�]
� )˝]] n+D ��]]yE r˙]�]å œ]Ds RRBX � �]]	]`

t1 ˘ k] &˙ �] � ` 0ı]]�]	]] � ` ˝])( D

� Ÿ]� k] -ı]�]] �]�] �]&�]] n+E
�]]˛] +` � k] k) ^&�] � œ] � Í �]] ˙]]]

0# ` n+D R

Z � Ÿ] ˝ a]�] ı]) -ı]� k] © k]ˇ] � ` -]]
�]+™ �])�]] t1 ]]D

� Ÿ] 4Ü n]�] � k] ^( ) �]]	] �]+™
� tÎ ]]E S

��] œ]^� � Ÿ] ı])� k]	�]) gt+ o/�]]�] �]+™E
� Ÿ] ˝ k] k) �]`˘] )+� k]�]]�]] ı]^�]¾] ı])O

� k]	�]) gt+E
� Ÿ] © k]ˇ] � k] �])� ) ˝ k] k) ı]]�] �]+™

-] t1 ]]D
R[ � k] �]+ k]�]] k� ı]` k!Oı]` k! ˘]� œ] k] - n])

�]+ 	 k]) � ` ˝])+ ])˙ k]]]E T

˙]�] �]+ ])˙ k]]] ˝] k] 0�] k� � k] k" ˛])O
˛])]˝ k] a+4 ı]_	˘]�] � k] -] t4 k]D U

RR ˙]�] � k] ^�]Ò] � k] ^�]� �]� ) -] t4 k] ˝] k]
4� ı]�]` � ` ˝])+ ˛])˛])] t4 k]E

4� ( ]�˝ k] � ` ˝])+ ˙] k] -		 g])
k&	] � k] -]˝]` n+ V

- n]) � Ÿ] 0� œ+ 0�] k� 
]) œ] � œ]
�]�]] t1 ]]Ds �]+ k]�]] � ] �]+
k4�]]�] n+D W

RS r4Ü n]�] � a]�]� k] ^�] “( � g]# �] k]�]˝]] n+E
/�])]4�] � ] 
])]�]] !�]

� )˝]] n+D X

�]]) �] g+&] -�] �]` ı])� k]	�]) k�
�]]˛] ˘]�]˝]] n+E

�]+ ı])�]Oı]^�]¾] ı])� k]	�]) � ]
^�]	�]]�]�] k]�] �]�]] a+-] n+Ds Y

RS r4Ü n]�] � k]� ]) � ` ˘]`ä] œ] ı])
�]) k]�]] )�]˝]] n+D�

ı g])�] � k] �]+� k]�]]�]` +�]] k� ı]` k!
�]])] ^&�] �]]]˝]] n+D

�]+ �]æO˘]æ� ) � g]# �] k]�]˝]] - n])
�]])O� ]" �]˘]]˝]] n+D

RSBR ��]]yE r4Ü n]�] +
]] ]] )+] n+Ds

-ˇ�]y RR
R R)] RSBTSE TT

+ k] RTBRE S

S 
�] YBS

T 
�] RBTR

�] TTBSX
�]�] UWBT

U �]�] WTBZ

V S)] RXBT

W S)] RXBRTE RU
-]�] UBW

X � n]
] SWBTR

Y �]�] TRBR

Z �]˙] XYBVXE
VY
^�]� “] TBW

R[ + k] WBU

RR 0˝] R[BRZ

�] SZBSSE ST

�������������������

g&�])] � q]�]y
R 
�] TSBTW

^�]� “] TRBS[

S ^�]� “] T[BRR

T �] k]4 TBRW

U ˙]� YBX

V �]�] RRBRRE RS
�]�] W[BYE Z
˙]� R[BR[

W ^�]� “] STBW
�] k+ SYBSVE SW
�] k+ TXBSR
-]�] ZBRU

X �]` WBRS

Y S)] RYBRE W
S/˝] SZBRE S
+ k] UBRV



RVSV + k]� k] RSBSORU
� k] -		 g]) k� �]]˛] 4� � )]) � )˝ k]

Ÿ+ R - n]) ^�]Ò] k� ı]]�] ˝ k]�] � k]
˙]]˝ k] Ÿ+D S

S �]+ k]�]] � k] �] g+&] ı]) � a]� &�]]
^� �]] n+E T

�]+ �]] g� �] � k] 0�] k� � ]�] œ] � ]
^+�]]�] �] t] k]]]E

0� k] 0�] k� ^� 4 � ` �]ä]] k&]]D U

T � k]�] � œ] 0�]� k] -ı]� k] �]] “/ � ` 4å`
ı]� å �]` ˛]`E V

�]+ ı g])] ä] k]) �]]]� ) ı])� k]	�]) � k]
�]å]D W

U �]+ ��] “] g&˝] � k] �]å˝]] )+] - n])
0�]� k] ˙]`˝] ]�]]D

0�]� ` �� ı]] ı]]� k] k� ^�]4 0�]� k] ) k]O
) k]� ) ^�]�]˝]` � `Ds X

ı])� k]	�]) � k] 0� k] � k]˝ k]�] � œ] ı]]�]]
- n]) �]+ t] ı])� k]	�]) � k] +�]� k]
�]]˝] � `D Y

V �]+ k]�]] � k]�]]- œ] � ] ı])� k]	�]) n+E Z

�]+ k]�]] �]]�] � k] 0� k] �]]& ^� �]]
˙]]˝]] n+D R[

W r/�]^�]4 -ı]� k] ı])� k]	�]) k� ı]]�]
�] n]" ˙]]E RR

-"�] ı�]]) ä]]^+) � )˝]] )+E
��]]�] � )˝]] )+ RS

- n]) +� k]	]] -ı]� k] ı])� k]	�]) ı])
-]	]] )�]D

X �]]) � k]�]O k&�] � )� k]�]]� k]� k� +]˛]
� œ] !�] � ] ˝])]ä g] n+E

0� k] ˇ] k]�]]ˇ]å` � )�]] �] a+˝]
ı]� o]& n+D RT

Y 4Ü n]�] � +˝]] )+˝]] n+E F+ t]E � Ÿ]
& n]�]˝]� o]& + k] ]�]] gt+E RU

� a]� k] �]ä]]�]] ^�]�] ]�]] n+D RV

RSBX � �]] r�] n]&]�])Ds

� k])` �]])` � k]+�]˝] � œ] � k] � k] “/ & k]�] �]]
ı]]ı] �]+™ ı]] �]� ˝ k]DG

Z �]]) � Ÿ] �]+ k]�]] ˝]�] � k] ˝ k])] ı])O
� k]	�]) gt+ ˙]�] /�])]4�] ^�]Ò] � œ]
+` ˛]]D� R

� Ÿ] ˝ a]� k] & k]�]])] ˝ o]� a]- œ] � œ] �]�]] t1 ]]E
˙ n]� k] ˝]�] �]�]�]� k� ^&�] œ] � œ] a+-]

� )˝]] n+D
R[ � Ÿ]� k] �]^�]��]�]�˝]]- œ] � k] �]]˝] � `E S

0� œ+ &	 “]�]Oı])O&	 “]�] ^&4E
0�] k� ä]^)4 ^�]�]]� œ] �]˝]]�]™D

RR ^]�]]& � œ] ˇ] k]�]]� - n]) � g]# ı]]�]]
]�]]D T

^]�]]]�] � œ] 0�+ œ]� k] � n]�] œ] � `
�]^�] � `E U

0�]� ` � k]^&�] t] ı]˝˛]) œ] k� 0�]
k%) ˙ n]�]` Ÿ+ ˙] k] � k]˝] k� gt� å œ] � œ]

+ k]˝]] n+D V

RS �]] g� �] -)]�]� k� /�]] k� � � œ] �]]]
]�]]E W

/�])]4�] X � k] �]+ t] ı]˝�]` ı]]� k] k�
^�]4 �]ä] g&)` � `E Y

� k]å œ] � ` )�]�]]�]` � `D Z

RT �]+ k]�]] � k] 4� �]^�]��]�]�˝]] k�
ä]^)4 /�])]4�] � k] ^�]Ò] � k]
^�]� ]�]]E R[

4� �]^�]��]�]�˝]] k� ä]^)4 0�]� `
^+( ]ä]˝] � `D RR

RU 4Ü n]�] � k] ı])� k]	�]) � k] �] a+˝]  a]��]]
^&�]]�]]E RS

0�] ı]) � g]�] � ] & k]�] �]�]] a+-] n+E
0�]� k] -ı]� k] Ü]� a] � ] -ı]�]]�]

RSBZ � �]] r^�]Ò] � k] ˝ k])] ı])� k]�
])
gt+Ds � �]] �]]�]&E r˝�] k]+])Ds RSBRR � �]]

r˙]] g&O" k]	 k] � ` �]]˝ œ]C )+��]�]�]` �]]˝ œ]Ds
RSBRS � �]] r�]`^)�]]Ds ��]]yE r� n]&]	]Ds

-ˇ�]y RS
R S)] RVBRZ

+ k] YBZ

S S)] RXBU

T S)] RXBRZ
^�]� “] SBTV
+ k] UBR
�]` WBS

U �]�] TBRR

V 0˝] SVBSW

W 0˝] TSBSY

X 0˝] TSBSUOSW

Y 0˝] SYBRTE RZ

Z 0˝] SYBRW
0˝] TSBT[

R[ ^	]� “] TBRV

RR �]�] TRBW
+ k] RUBR
�] k]4 SBRSE RT

RS 
�] RWBS[
�]` WBY

RT -]�] YBVE W
�]` SBRE S

RU Ü]� TBRX

RV 
�] YBRXORZ

�������������������

g&�])] � q]�]y
R ^	]� “] S[BS

+ k] RTBU

S R)] RXBR
S)] RXBRT
-]�] XBRUE RV

T + k] WBY

U + k] ZBRV
-]�] UBU

V S)] RXBZE R[
+ k] YBRR
+ k] R[BR

W 0˝] SYBV

�] SWBV

X 0˝] TSBSY

Y 0˝] SZBRY

Z 0˝] TRBTY

R[ ^	]� “] RSBV[E
VR
�]˙] XXBS[

RR �]+ SUBRX
R�]�] RSBY

RS S)] RXBZORR
�] k+ STBUE V



+ k]� k] RTBRORT RVSW
^� �]] n+E Ü]� a] 0� k] /�]� ] ^�]�]]
k&]]Ds R

RT r˙]�] 4Ü n]�] �] k]�]˝]] ˝] k] �] k]]
� t]ı] 0# ˝ k] ˛ k]E

�]+ /�])]4�] � œ] �]�]� k] �]å] ˛]]D S

�]]) �]+ �]]�] � ` ı g]˙]] � ) k� & k]�]`
�]�] ]�]] T - n]) �]) ]�]]D

S -�] � k] - n]) �]` ı]]ı] � )˝ k] Ÿ+E
-ı]�]` ˘] t]&` %]�]� ) � g])˝ œ]

�]�]]˝ k] Ÿ+E U

0�] k� � ])`]) a+�])� o]&` � k] � g])˝ œ]
�]�]]˝ k] Ÿ+D

� k] � +˝ k] Ÿ+E F�]^�]&]�] ˘]æ]� k]�]]� k]
-]� ) �]!å œ] � k] ˘ g]� œ]DG V

T /�]^�]4 � k] � a]�]+ k� �]]&�] � ` ˝])+
- n]) - k]�] � ` ˝])+ �]�] ˙]] t4 k] ˙] k]

˙]�& +` ]]�]�] + k] ˙]]˝]` n+E
� g]�]` � ` ˝])+ �]�] ˙]] t4 k]

^˙]� k] - t]ˇ]` �]^�]+]�] � k] 0å] � k]
˙]]˝]` n+E

ˇ a] t4 � ` ˝])+ �]�] ˙]] t4 k] ˙] k] ˇ at]-] k)
� k] ^�]� �] ˙]]˝]] n+D

U �]]) � Ÿ] �]+ k]�]] ˝]�] � k] ˝ k])] ı])O
� k]	�]) gt+ ˙]�] /�])]4�] ^�]Ò] � œ]
+` ˛]]E� W

˝ g] � a]� k] ! k]å ^� �]` - n]) ı])� k]	�])
� k] �]+™ ˙]]�]˝]] ˛]]E

� k] k) ^�]�]] ˝ k])] � k] “/ - n]) 0Ã])� ˝] “]
�]+™ n+D X

V � Ÿ]� k] ˝ a]� k] ˝]�] k&�]] ˙]�] ˝ g] �]`)]� k] � œ]
˛]]E Y � g]� k] /�]] k� � œ] ˛]]D

W � k] -ı]� k] ˘])]]]+ œ] � k] � o]˝ a]�"
+ k] ]4E Z

� o]˝ a]�" + k]� k] ı]) 0�]� ] �]�] 
]� o]$ � k]
�]) ]�]]

- n]) � k] � a]� k] � g]�] ]4D R[

RTBU � �]] r^�]Ò] � k] ˝ k])] ı])� k]�
]) gt+Ds

X � Ÿ] 0�] k� ^�]4 ˙]�]]�] 	 k]) ˙ n]�]] �]�]
˙]] t1 ]]E R

4� ˘]`˝ k] ˙ n]�]] ˙] k] )]�˝ k] � œ] 
]]˝]
�]]]4 )+˝]] n+D

Y � Ÿ] k4�]` )`!�]` � ` ˝])+ 0�] ı]) g""
ı] tó$]] ^˙]�] k� �]˘˘ k] �] k] ]4 Ÿ+E

� Ÿ] 0�]� ` !]˝]`� ˘]`) gt&]]D
4� 	 k]) � ` ˝])+ 0� œ+ �]+™ �]]

˙]] t1 ]]E
� n]&]�] � ] 4� ˙ o]]�]` ˙]]�]�])

0�]� ` �] k]"`O�] k]"` � ) k&]]D
Z k+ /�])]4�]E �]+ ˝ a]� k] �]]	] � )

k&]]E
��] œ]^� ˝ g] � k] k) ^�]�]]( + k] ]�]] n+E

-ı]� k] �]&&]]) k� ^�]�]]( D
R[ � + t] ]�]] ˝ k])] )]˙]] ˙] k] ˝ a]� k] �]�]`

	]+) œ] � œ] �]˘]]˝]]H S

� + t] ]4 ˝ k] k) 	]]�]� H�
0�] k� �]] k) � œ] ˝ g]� k] � +] ˛]]E

F� a]� k] 4� )]˙]] - n])
+]^� �] k&DG T

RR � Ÿ]� k]  a]�� k] � k] �])� ) ˝ a]� k] 4� )]˙]]
^&�]] U

- n]) -�] ˙]�]˙]�]]+" � œ] -]� )
0� k] � k] � gt]]]D V

RS 4Ü n]�] k�  a]�]]+ œ] � ` ]#)` �] t]ˇ]`
]�]` n+E�

0�]� ] ı]]ı] � t]�]]�]� ) )�]]
]�]] n+D

RT 0� k] �]˘˘]] ˙]�]� k] � ] �]] & “& 0 k# ]]D
�]]) �]+ �]]�]�]�] �]˘˘]] n+E
ı n]&] + k]� k] � ] �]�]�] -] ]�]]

n+ �]]) �]+ �]]+) �]+™ -]�]]
˘]]+˝]]D

RTBY ��]]yE r0	] k� ^&�] � ` ^�]��]`Ds
RTBR[ ��]]yE r	�]]�]`Ds RTBRS � �]]
r� a]	]]+ � t]�]]�]� ) ) k] �]4 Ÿ+Ds

-ˇ�]y RS
R 
�] SYBTX

�������������������

-ˇ�]y RT
S �]+ RXBRX

T S)] RXBRW
+ k] RRBS

U + k] SBY

V R)] RSBSWE SY
R)] RZBRY

W ^	]� “] S[BS
+ k] RSBZ

X �]�] UTBRR
�]�] UVBSRE SS

Y 
�] SBX

�] TSBZE R[

Z 	] k+ ZBSV

R[ 
�] WBR[ORS

�] YBRSORU

�] TSBRVE RY
�]�] RXBR[

�������������������

g&�])] � q]�]y
R + k] VBRU

S R�]�] YBRZE S[

T R�]�] YBUE V

U R�]�] YBX
R�]�] RSBRT

V R�]�] RSBSV
S)] RXBU
^�]� “] VSBRR



RVSX + k]� k] RTBRUQRUBY
RU � Ÿ] 0� œ+ � ì]� � ` ^])�˝] � k]

a!å] t1 ]]E
�] n]˝] k� ˘ o] a]�] � k] a!å]� ) 0� œ+

�]]ı]�] �]] t1 ]]D R

k+ �] n]˝]E ˝ k])] o$� � + t] n+H S

k+ � ì]E ˝ k])` �]]	] � )� k] � ` 	]_�˝]
� + t] ]�]`H T

� Ÿ] ˝ a]�] ı]) ^�]�] a� �] &�]] �]+™
� tÎ ]]D

RV ˘]] k+ �]+ �])� " œ] k� �]`˘] � g]�] �] kæE
^( ) �]` ı g])�] � k] +�]] ˘]� k]]`E

�]+ k]�]] � ` ˝])( � k] +�]] ˘]� k]]`E
�]+ k)^]�˝]]�] � k] ˘]� k]]`E 0�]� ]

a� - t] - n]) �] k]˝]] � a]�]] k&]`D
�]+ -]� ) 0�]� ` �]�] -�]�] k]�]

˘]`ä] œ] � ] �]ä]]�]] � g]" � k]]]D U

RW �]]�]^)�]] � k] & k]�]` #+)]�]] ˙]]4]] V

��] œ]^� 0�]� k] -ı]� k] ı])� k]	�]) � k]
�]]]�]˝] � ` n+D W

� k] ˝]�]�]]) � k] �]] k) ˙]] t4 k]E X

0�] k� �]˘˘] œ] � k] ı]"� Oı]"� � )
�]]) $]�]] ˙]]4]]

- n]) 0�]� ` ]� “]�]˝]` - n])˝] œ] � ] ı k]"
˘]`) ^&�]] ˙]]4]]Ds

RU r k+ /�])]4�]E -ı]� k] ı])� k]	�])
�]+ k]�]] k� ı]]�] �] n]" -]E Y

��] œ]^� ˝ g] -ı]� k]  a]�]]+ � ` �]˙]+ � k]
# k]� ) �]]� ) ^]) ]�]] n+D

S �]+ k]�]] k� ı]]�] �] n]" -] - n])
0�]� k] � +E

F+�]] k)  a]�]]+ �]]( � ) k& Z

- n]) ˙] k] -˘!] n+ �]+ +�]� k]
��]`� ]) � )

- n]) +�] -ı]� k] + œ]# œ] � k] ˝ a]� k] ˝]])`(
k� �] k]�] -—ı]˝] � œ) k]E R[ ˙ n]� k] +�]

� n]�] œ] � ] �]^�]&]�] ˘]æ]˝ k] Ÿ+D

RTBRU � �]] r�]`- k]�]Ds �]�&]
]�]` k& œ]D

T -		 g]) +� œ] �]+™ �]˘]]4]]D R

+�] 
] k]å œ] ı]) �]�]]) �]+™ + œ] k] S

- n]) ^( ) � �]` -ı]� k] +]˛] � `
�]�]]�]` ˘]`ä] œ] � k] �]+ �]+™ � œ+ k]B
r k+ +�]] k) ı])� k]	�])Is

��] œ]^� ˝ g] +` n+ ˙] k] -�]]˛]� ı])
&�]] � )˝]] n+DG T

U � Ÿ] 0�]� ` ^�]	�]]�]
]]˝] � )� k] � `
�]`�]])` g&) � ) gt&]]D U

� Ÿ] -ı]�]` �])ä]` � k] 0� œ+ ı�]])
� tÎ ]]E V

��] œ]^� � k])] © k]ˇ] 0�]� k] g&) + k]
]�]] n+D W

V � Ÿ] /�])]4�] k� ^�]4 - k]�] ˙ n]�]]
�]� gt]]]E

�]+ �] k]�]�] k� g( �] � ` ˝])+
^�]� k]]]

- n]) �]�]]�] k]�] k� ı k]å œ] � ` ˝])+
-ı]�]` ˙] œå ]+)] “/ ˝]�
˙]�]]4]]D

W 0�]� ` "+^�]�] t] g&)O g&) ˝]�
n( � œ]]`E

0�]� ` 	] k]�]] ˙ n]˝ g]�] k� ı k]å ˙ n]�]`
- n]) � a]	]� g] �]�]]�] k]�] k� ı k]å ˙ n]�]`

+ k]]`D
X � k] ^( ) � k] 0�]� ` !]�]] � œ] ) œ+ k]D

� k] -�]]˙] 0]] t4 k] - n]) o- g]) � `
� k]�] � ` ˝])+ g( � œ] k]O( � œ] k]D X

�]+ �]�]]�] k]�] � ` &]�]O�]^&)] � `
˝])+ �]	] g+) + k]]]D�

Y 4Ü n]�] � k+]]E F� g])˝] œ] � k] -�] � k])]
- n]) ��]] � k]�]]O k&�]]HG Y

� Ÿ] 0�]� ` � a]� gt]]] - n]) 0�] ı]) �]ä])
)� gt]]]D Z

RUBT � �]] r^˙]�] k� ^ı]˝]] � ` �] n]˝] + k] �]�]`
n+Ds RUBX ��]]yE r0�]� ] ��]])� �]�]]O

	] k]	] � ` &]]O�]^&)] ˙ n]�]] + k]�]]Ds

-ˇ�]y RT
R �]�] SVBY

�]�] SWBRZ

S R a� ) RVBVV

T Ü]� S[BRTE RU

U S)] RXBS[

V S)] RXBRY
-]�] TBZE R[

W �] k+ S[BSR

X �]�] XBY

�������������������

-ˇ�]y RU
Y S/˝] T[BW

�]�] VVBWE X
+ k] RSBW
�] k]4 SBRSE RT

Z �]` XBRY

R[ /ì] RTBRV

�������������������

g&�])] � q]�]y
R + k] VBRT

S �]�] TRBR

T 
�] R[BRXE RY

U �]˙] R[TBT
�]�] VXBRY

V �]ı] TBRX

W �]�] RSBR

X ˙]� YBRS

Y + k] RUBT

Z ^�]� “] TRBRY



R �]+ k]�]] � ] �]+ � o] k&	] ı]˝ g]4�] k� � k] k"
�] k]4�]� k� ı]]�] ı] at+˘]]B

S rÜ]ˇ]]�] k]E � a]�] k]E k&	]� k� �]�]`
^�]�]]^�]�] k]E ˇ�]]�] � k] � a]�] k]D

��]] k4�]` � k] “/ �]]˝] ˝ a]�+] k) ^&�] œ]
� œ] a+ “/ n+

�]] ˝ a]�+] k) ı a])�] œ] k� ä]�]]� k] � œ] a+ “/H R

T /�] �]] k) � œ] -ı]� k] � k]" œ] � k] �]˝]]- k]E
˝ a]�+] k) � k] k" -ı]� k] � k]" œ] � k] �]˝]] t4
- n]) 0�] k� � k] k" -]�]` ı]`æ` � k]

�]˝]] t4D

RBR � �]˝]�]�] r�]+ k]
]] ı])� k]�
]) n+Ds RBS
� �]] rˇ])˝]`Ds

U ˙] k] a� ! a� ˝])� k]�]]�]` ^"»` � k]
�]˘]] 0� k] &�]�]]�]` ^"»` � k] �]]
^�]�]]E R

˙] k] a� ! &�]�]]�]` ^"»` � k] �]˘]]
0� k] ^�]�] ı o]�] œ]�]]�]` ^"»` � k] �]]
^�]�]]

- n]) ˙] k] a� ! ^�]�] ı o]�] œ]�]]�]` ^"»`
� k] �]˘]] 0� k] � g]�]` ^"»` � k] �]]
^�]�]]D S

V ^ı]�]�� å k]E T ˙]]] k] - n]) ) k]- k]I
&]�]O�]^&)] ı]`� k]�]]�] k]E ˝ a]�] �]�]

ä] k])Oä] k]) � k] ) k]- k]E
��] œ]^� ˝ a]�+] k) � at]+ � k] �]`# ` &]�]O

�]^&)] ^!�] ]�]` n+D U

�] k]4�]
�]]) o]�]

R � `å œ] � ] �]�]]	]� � +) LRORUM

r�]+ k]
]] � ] ^&	] � )`�] n+s LRVOS[M

�]^
]��]
]�˝]] 	 k] �]+ k]
]] � k] ı a]� ])] LRZE S[M

S �]+ k]
]] � ] ^&	]C 0�]� ` ^
]�]]�] � k]	]] LRORRM

�]+ k]
]] k� ı]]�] �] n]"	 k] � ] � a]�]]
]] LRSORXM

F-ı]	 k] ^&�] œ] � k] ( ]å k]G LRTM

-ı]	 k] �] k]�] œ] � k] �]+ k]
]] � ] ˙]
]]�] LRYOTSM

F� Ÿ] -ı]	]` ı]^
]¾] �]_�˝] t0 k$� gt]�]]G LSYM

-]� ]�] - n]) ˇ])˝]` ı]) -˙ g]� k] LT[M

�]+ k]
]] � ] 	]]�] ı a]� ])	 k]
]]�] œ] � k]
0Ã]) LTSM

T �]+ k]
]] �]�] )]� �" œ] � ] 	�]]�] � )˝]] n+ LRORXM

�]+ k]�]]ı]]˝] � ` �]]"` LSE RSM

n( �]� k] � ` �]]"` LRUM

�]+ k]
]]E /�])]4�] k� ^�]4 ^� �]] LRWM


]+ -ı]	 k] �] k]�] œ] � k] -]�]`�] k&˝]] n+ LRYOSRM

-ˇ�]y R
R �] k]4 SBS

�������������������

g&�])] � q]�]y
R ^	]� “] R[BRUE

RV

S �] k]4 SBSV

T �]�] SYBR
-]�] WBW

U 
�] SYBTZ

+ k]� k] RUBZQ�] k]4�] RBV RVSY
� Ÿ] ˝ k] k) ^�]4 �]�] k]�]) k� + k)O�] k) ı k]å

˙ n]�]] + k] t1 ]]D
� a]�]� k] +` ˝ a]� k] ( �] ^�]�]]

� k)]]Ds
Z � n]�] � a]^Ã�]]�] n+H �]+ /�] �]]˝] œ] � k]

�]�]� k]D

� n]�] � g]�]O� g]�]�]]�]] n+H �]+ /�]
�]]˝] œ] � k] ˙]]� k]D

��] œ]^� �]+ k]�]] � ` )] œ+ �]`ˇ]` Ÿ+E R

� k]� �] k]] 0�] ı]) ˘]� œ] k]E
�]]) -ı])]ˇ]` 0�] ı]) # k]� )

�]]� ) ^] œ) k]D

g&�])] � q]�]y

�������������������

-ˇ�]y RU
R 
�] TSBU



W � k] k) k&	] ı]) 4� ˝]]� ˝]�]) )]� �" � k]
+�]�]] � ) ^&�]] n+ ^˙]�] k� �] k]]
� k]	 a]�]]) Ÿ+D R

0�] k� & t]˝] - n]) ˙]�] kå 	 k]) k�
˙ n]� k] Ÿ+D S

X 0�]� k] � k])` o- g]) � ` � k]�] ˝]+�]O
�]+�] � ) &` n+

- n]) � k] k) o-˙]`) k� ı k]å � ] ^�] “(
gt# # ! k]å] n+E

0�]� ` ı g])` !]�] !`�]� ) �]+ t]O�]+ t]
œ( � &` n+E

0�]� ` "+^�]�] t] �] k( & + k] ]�]` Ÿ+D
Y ˝ a]�] ä] k])Oä] k]) � k] ) k]- k]E

˙ n]� k] 4� at� �]])`� -ı]� k] g&� k+ � � `
�] n]˝] ı]) "]" ı]+� k] ) k]˝]` n+E

Z �]+ k]�]] k� �]�]�] � œ] -�]]˙] � ]
˘]æ]�]] T - n]) -
 “] U � ] -]�]]
� o]& + k] ]�]] n+E

�]+ k]�]] � ` � k]�]] � )� k]�]]� k] �]]˙]�
a&�] �]�]] ) k+ Ÿ+D

R[ � k]˝] 0˙]]å ^&�]] ]�]] n+E ä]�]`�]
�]]˝]�] �]�]] )+` n+E V

-�]]˙] �]]	] � ) ^&�]] ]�]] n+E �]�]`
&]�]O�]^&)] � g]�] ]�]` n+E ˝ k]�]
�]˝�] + k] ]�]] n+D W

RR ^� �]]�] �]]� g]�] Ÿ+E o- g]) œ] k� �]]] œ]
k� �]]�]` ä] k]) � k] ) k] ) k+ Ÿ+E

��] œ]^�  k] gt+ - n]) ˙] n] �]�" + k] ]4 Ÿ+E
� k]˝] � ` ( �]�] �])�]]& + k] ]�]` n+D

RS o- g]) � ` � k]�] � g]�] ]�]` n+E
o-˙]`) � ] ı k]å � a])�]] ]�]] n+D

-�]])E �]˙ g])E � k]�]E � n]&]�] k� �]] k)
ı k]å � g]�] ]4 Ÿ+D X

�] k]] œ] � ` � a]	]` -ı]�]]�] � œ] �]&�]
]�]` n+D

RBY � �]] r˙]
]]	] - n])˝]Ds � �]] rı]^˝]Ds

RT �]]˙]� k]E "]" - k]æ� ) �]]˝]�]
�]�]]- k]E�

� k]&` k� ı]]�] � k]�]] � )� k]�]]�] k]E R

ä] k])Oä] k]) � k] ) k]- k]D
� k] k) ı])� k]	�]) k� � k]�]� k]E -]- k]

- n]) "]" - k]æ� ) )]˝] ^�]˝]]- k]E
��] œ]^� ˝ a]�+] k) ı])� k]	�]) k� �]�]�]

� œ] -�]]˙] � ] ˘]æ]�]] S - n]) -
 “] T

� ] -]�]] ) k]� ^&�]] ]�]] n+D
RU 0ı]�]]�] � ] k4�]]�] � ) k]E 4� ı]^�]¾]

�]�]] � a]�]]- k]D U

-ı]� k] ı])� k]	�]) �]+ k]�]] k� �]�]�]
� œ] � a]^�]�]]- œ] - n]) k&	] k� �]�]`
^�]�]]^�]�] œ] � k] /� ¹] � ) k] V

- n]) �]&& k� ^�]4 �]+ k]�]] � k]
ı a]� ]) k]D

RV +]�]I �]+ ^&�] -] )+] n+E
�]+ k]�]] � ] ^&�] � )`�] n+E W

�]+ ^&�] �]� “]	]_�˝]�]]�] � ` - k]) � k]
�]]	] �]]4]]I

RW +�]� k] �]]�]] !`�] ^�]�]] ]�]] n+E
+�]] k) ı])� k]	�]) k� �]�]�] � k] � a]^	]�] t]

- n]) ˙]	�] !`�] ^�]4 ]4 Ÿ+D
RX � k]�]˘ k] k� �]`˘ k] ı] kå �]`˙]� � g]�]

]4 Ÿ+D
] k]&]�] � g]� k] ı] kå Ÿ+D
� o]$]) %] ^&4 ]4 Ÿ+ ��] œ]^� ( �]�]

�]])` ]�]` n+D
RY �]� k]	]` �]` � )]+ ) k+ Ÿ+I

]]�]O� n]�] �]] k)O�]] k) ^( ) ) k+ Ÿ+
��] œ]^� � k] “/ ˘])]]]+ �]+™ n+I

� k]å œ] k� � ao]$ �]ä]] � a]]˝] ) k+ Ÿ+D
RZ k+ �]+ k]�]]E � Ÿ] ˝ a]�]` � k] ı a]� ] tÎ ]]E X

��] œ]^� -]] � k] �]`)]� k] k� ˘])]]]+
�]��] � ) ^&4 Ÿ+E

RBRT � �]] r!]˝]` ı]`" k]Ds RBRX � �]]
�]]�]&E r� g] k] o-˙]`)Ds

-ˇ�]y R
R �] k]4 SBS

S Ü]� ZBXE Y

T � n]
] SBR

U ^	]� “] SZBU[

V � n]
] SWBS[

W 
�] SYBTZE U[

X � n]
] SWBS[

�������������������

g&�])] � q]�]y
R ^	]� “] T[BRZE

S[

S � n]
] SBR

T ^	]� “] SZBU[

U �] k]4 SBRV

V S/˝] S[BTE RT

W �] k]4 SBR
�]ı] RBXE RU
�]ı] SBS
Sı]˝] TBR[
Ü]� WBRWE RX

X �]` XBX
+�] TBRY

RVSZ �] k]4�] RBWORZ



�] k]4�] RBS[QSBRS RVT[
�]ı]" œ] � k] � n]&]�] k� �]] k) ı k]å ˙]�]]

^&4 Ÿ+D
S[ ˙ o]]�]` ˙]]�]�]) �]` ˝ a]�] ı]) -]�]

�]]]4 a+4 Ÿ+E
��] œ]^� �]^&�] t] � g]�] ]�]` Ÿ+
- n]) -]] � k] �]`)]� k] k� ˘])]]]+

�]��] � ) ^&4 Ÿ+Ds

S r^�]��] k]�] � œ] �])•�]]] gt( � k]I R

� k] k) ı]^�]¾] ı]+]å ı]) k4�]]�] � ) k]
^� � a]Ã + k]� k]�]]�]] n+D
k&	]� k� �]�]` ^�]�]]�]` ˛])O˛])
� t]ı œ]E

��] œ]^� �]+ k]�]] � ] ^&�] -] )+] n+I S

�]+ � )`�] n+I
S �]+ 
] k]) o-ˇ]� ]) � ] ^&�] n+E T

� ]� k] 
]� k] �]]&�] œ] � ] ^&�] n+E U

˙ n]� k] � a]�]+ � ` ) n]	]�]` + k] ˙] k] ı]+]å œ]
ı]) n( �]˝]` n+D

4� k4�]] ˝]]� ˝]�]) k&	] n+ ^˙]�] k�
�] k]] � k]	 a]�]]) Ÿ+D V

k4�]] k&	] ı]+� k] � �]` �]+™ a+-]
- n]) �] ^( ) � �]` + k]]]E

ı]`æ`Oı]`æ` ˝]� �]+™ + k]]]D
T 0�] k� -] k] -]] �]��] � )˝]`

˙]]˝]` n+E
ı]` k! ˙�]]�]] ˙]�]]˝]` ˙]]˝]` n+D W

0�] k� -] k] -&�] k� �]]] ˙ n]�]]
k&	] n+E X

�]]) ı]` k! 0˙]å] a+-] �]`)]�]] n+E
0�]� k] a� ! �]+™ �]˘] �]� ˝]]D

U � k] 
] k]å œ] ˙ n]� k] ^&�]˝ k] Ÿ+E
� a]Ã k� 
] k]å œ] ˙ n]� k] & n]å˝ k] Ÿ+D Y

V ˙]�] � k] ı]+]å œ] � ` ˘] k]^"�] œ] ı]) & n]å˝ k]
Ÿ+ ˝] k] 0�]� ] 	] k]) )˛] œ] � ` �]åO

�]å]+" Z

- n]) � g]�]` k� ˙]�]� k] � ` ˘]"˘]"]+"
˙ n]�]] + k]˝]] n+D

SBR � �]] rˇ])˝]`Ds

� k] k4� k] Ÿ+ �]]�] k] � g])�]]- œ] � ] &�]
�] k])˘]] �] t]ˇ k] a+4 n+D R

W 0�]� ` �]˙]+ � k] k&	]O k&	] k� �] k]]
$) - n]) •˘]˝]] � œ] ı]å ˙]] t4 k]E

0�] �]�] k� ˘ k]+ k) �]]�] + k] ˙]] t4 k]D
X � k] �] k]Ã]- œ] � ` ˝])+ �] kæ ˘]� k]

-]˝ k] Ÿ+E
� n]^�]� œ] � ` ˝])+ &`�]]) �] t]
]

˙]]˝ k] Ÿ+E
+) � k] “/ -ı]�]` )]+ ı]) ˘]�]˝]] n+E
�]+ 0�]� k] �]+™ +"˝]]D

Y � k] 4� O g&�] k) � k] ˇ]�� ] �]+™ k&˝ k]E
+) � k] “/ -ı]�]` )]+ ı]) �]`ˇ k] -] k]

�]æ˝]] n+D
˘]] k+ 0�]� œ] � k] a� ! +^˛]�]]) œ] � ` �]])

� k] ^]) ˙]] t4E
˝] k] �]` g&�] k) -ı]�]` ı o]_�˝] �]+™

˝] k]å˝ k]D
Z � k] 	]+) � œ] ˝ k]ä]` � k] 
 a]�]˝ k] Ÿ+E 	]+)O

ı]�]]+ ı]) & n]å˝ k] Ÿ+D

]) œ] ı]) ˘]æ˝ k] Ÿ+ - n]) ˘] k]) � ` ˝])+

^�]å^� �] œ] � k] 
 a]�] ˙]]˝ k] Ÿ+D
R[ 0�] k� �]]�]� k] ä]�]`�] ˛])˛])]˝]` n+E

-]�]�]]�] $ k]�]� k] �]]˝]] n+D
� g])˙] - n]) ˘] t]& ı]) t-ˇ k])] !]

˙]]˝]] n+ S - n]) ˝]] k) � a]�] ˙]]˝ k] Ÿ+D
RR �]+ k]�]] -ı]�]` � k]�]] k� �]]�]� k] � a]� o]&

-]�]]ä] � œ] a+��] k&]] T ��] œ]^�
0�]� ` � k]�]] ^�]	]]�] n+D U

0�]� ] �]˘]�] ı g])] � )� k]�]]�]]
	]_�˝]	]]�]` n+E

�]+ k]�]] � ] ^&�] �]å] +`
�]�]]�]� n+D V

0�] ^&�] � n]�] ^"� ı]]4]]Hs W

RS �]+ k]�]] k4�]]�] � )˝]] n+E r�]]) -�]
�]` �]�˝] n+E ˝ a]�] �] k]] ı g] k) ^&�] � k]
� k] k) ı]]�] �] n]" -]- k]E X

-ˇ�]y S
R �] k+ TTBSE T

-]�] TBW

S �]ı] RBRUE RW
�]�]] UBR

T -]�] VBRYE S[

U �]ı] RBRV

V �] k]4 RBW

W �] k]4 RBRZ

X 0˝] SBY

Y Ü]� ZBX

Z Ü]� ZBZ

�������������������

g&�])] � q]�]y
R 	]`˝] T[BSX

S �] k]4 SBTR
�]˝] SUBSZ
� g]� SRBSV
Ü]� ZBS

T �] k]4 SBSV

U �] k]4 SBS

V ^�]� “] T[BX
-]�] VBRY
�]ı] RBRV

W Ü]� WBRWE RX

X ^�]� “] UBR
+ k] RSBW
+ k] RUBRE S



RVTR �] k]4�] SBRTOSS
0ı]�]]�] � )˝ k] R - n]) ) k]˝ k]O^�]�]�]˝ k]

� k] k) ı]]�] -]- k]D
RT -ı]� k] � ı]å œ] � k] �]+™E S ^&�] œ] � k]

( ]å k] T

- n]) -ı]� k] ı])� k]	�]) �]+ k]�]] k�
ı]]�] �] n]" -]- k]E

��] œ]^� �]+ � Í �]] � k] �])] - n])
&�]]� a] n+E © k]ˇ] � )� k] � œ] ˇ]`�]] U

- n]) -"�] ı�]]) � k] �])ı g]) n+E V

�]+ ^�]ı]^¢] �]]� k] � ` �]]˝] ı]) ^( )
� k] ] n]) � k)]]D�

RU ��]] ı]˝]]E �]+ -ı]� k] n( �]� k] ı])
^( ) � k] �] k]˘ k]E�

0� k] �]&�] k& W - n]) ˝ a]� œ+ -]	]`�] k&
˝]]^� ˝ a]�] -ı]� k] ı])� k]	�]) �]+ k]�]]

k� ^�]4 -�]]˙] � ] ˘]æ]�]] - n])
-
 “] ˘]æ] �]� k]I

RV ^�]��] k]�] � œ] �])•�]]] gt( � k]I
0ı]�]]�] � ] k4�]]�] � ) k]E 4� ı]^�]¾]

�]�]] � a]�]]- k]D X

RW �] k]] œ] � k] /� ¹] � ) k]E � o]$�]` � k]
ı]^�]¾] � ) k]D Y

� a]ä a]] �]� � k] /� ¹] � ) k]E �]˘˘] œ]
- n]) g&ˇ]Oı]`˝ k] �]˘˘] œ] � k] /� ¹]
� ) k]D Z

g&�+]O a&�+�] -ı]� k] o-&) k� � �] k)
� k] �]]+) -] t4D

RX � o]^&) � œ] �])]�] k& - n]) � k]&`
k� �]`˘] R[

�]+ k]�]] � ` � k]�]] � )� k]�]]� k] �]]˙]�
) k]O) k]� ) � œ+E

F k+ �]+ k]�]]E -ı]� k] �] k]] œ] ı])
˝])�] �]]E

)]� �" œ] � k] 0�] ı]) )]˙] �] � )� k] k&

SBRT � �]] rı]!˝]]
]] �]+� g]�] � k)�]]Ds
SBRU � �]] rı]!˝]]
]] �]+� g]�] � k)Ds SBRW
� �]] r� a]^]�]]- œ]Ds

˝]]^� ˝ k])` ^�])]�]˝] �]ä]]� �] �]�]
˙]]4D
g&�] k) k&	] œ] � k] �]+ � +� k] � ] �] n]� ]
��] œ] ^�]� k]E r� + t] ]�]] 0�]� ]
ı])� k]	�])HsG R

RY ˝]�] �]+ k]�]] -ı]� k] k&	] k� ^�]4 ˙] k]	]
^&�]]4]]

- n]) -ı]� k] �] k]] œ] ı]) � Í �]]
� k)]]D S

RZ �]+ k]�]] -ı]� k] �] k]] œ] � k] �]+ ˙]�]]�]
k&]]B

F� Ÿ] ˝ a]� œ+ -�]]˙]E �]�]` &]�]O�]^&)]
- n]) ˝ k]�] k&� k] ˙]] )+] gt+E

˝ a]�] ı g])` ˝])+ � o]˝ a]�" + k] ˙]]- k] k]E T

� Ÿ] ^( ) � �]` ˝ a]� œ+ )]� �" œ] k� �]`˘]
�]&�]]�] �]+™ + k]� k] gt&]]D U

S[ � Ÿ] 0¢]) � k] -]� k]�]]� k] � k] ˝ a]�]� k] g&)
�]]] gt&]]E

0� k] 4� � g]� k] - n]) 0˙]]å k&	] � œ]
�] k&å gt&]]E

0�] k� �]]�]� k] � ` � k]�]] ı g])�] k�
�]]]) � � ` ˝])( + k]]`

- n]) ı]` k! � ` � k]�]] ı]_	˘]�] k�
�]]]) � � ` ˝])( D

0�]� k] �]&� g] 1 ı]) 0 k# ]`
0�]� k]  o]ˇ] 1 ı]) 0#˝]` ) k+]`E V

��] œ]^� ı])� k]	�]) �]+]�] � ]�]
� k)]]DG

SR k+ k&	]E �]˝] $)D
� a]^	]�] t] - n]) ˙]	�] �]�]] ��] œ]^�

�]+ k]�]] �]+]�] � ]�] � k)]]D
SS � n]&]�] k� ˙]]�]�]) k]E �]˝] $) k]

��] œ]^� �]`)]� k] k� ˘])]]]+ + k)O�] k)
+ k] ˙]] t4 k] W

- n]) ı k]å ( �]� k] �] œ] k]E X

SBS[ � �]]	]` � �]˝] �]]�])D � �]]	]` � g]�]ˇ�]
�]]�])D

-ˇ�]y S
R R�]�] XBW

S/˝] S[BT

S S�]�] RBRRE RS

T S)] SSBRYE RZ
�]˙] VRBRX
�]�] VXBRV

U �]�] UYBZ

V ^	]� “] TUBW
^�] RUBRY
	] k+ ZBRX
�]˙] R[WBUUE
UV
�]` XBRYE RZ

W S/˝] T[BYE Z
^�]� “] RYBXE Y
�]ı] SBSE T

X �] k]4 RBRU

Y ^	]� “] RZBR[

Z 
�] TRBRS
S/˝] S[BTE RT

R[ S/˝] YBRS

�������������������

g&�])] � q]�]y
R 
�] TSBSWE SX

�]˙] XZBZE R[
�]` XBR[

S 
�] TSBTW
�]�] W[BR[
^
]�] TBSS
+ k] RRBY

T �]�] WSBYE Z
-]�] ZBRT
�]�]] TBR[

U �] k+ TUBSZ
�] k+ TWBRV

V �]�] TUBSE T

W �]�] T[BST
�]�] VRBT

X �] k+ TUBSX



�] k]4�] SBSTQTBS RVTS
o-˙]`) � ] ı k]å - n]) o- g]) � ` � k]�]E
& k]�] œ] ı g])]Oı g])] ( �] œ& k]D R

ST ^�]��] k]�] k� � k]" k]E -ı]� k] ı])� k]	�])
�]+ k]�]] k� � ])�] � a]^	]�] t] - n])
˙]	�] �]�]]- k]E S

�]+ ˝ a]� œ+ �]+` �]]¾]] � œ] ı]˝]�]å � `
�]]^)	] k&]]E

˝ a]�] ı]) � g]�] ı]]�]` �])�]]4]]E
ı]+� k] � ` ˝])+ ˝ a]� œ+ ı]˝]�]å - n])

�]� o]˝] � ` �]]^)	] k&]]D T

SU �]^�]+]�] œ] � œ] -�]]˙] � ] k%) �]]
˙]]4]]E

+ n]& �]�]` &]�]O�]^&)] - n]) ˝ k]�] � k]
0�]å˝ k] ) œ+ k]D U

SV ^˙]˝]� k] �]]�] � k])` � k]˙]` a+ “/ ^�]	]]�]
� k]�]] � k]E

&�]�]]�]` ^"»`E ^�]�] ı o]�] œ]�]]�]`
^"»`E � g]�]` ^"»` - n]) a� ˝])� k]O
�]]�]` ^"»` � k] � a]� �]]�] ^� �]]E V

0�]� ` � Ÿ] �])ı]] “/ � ) gt&]]D
SW ˝ a]�] � k]	]� ˙]`O�])� ) �]]- k] k] W

- n]) -ı]� k] ı])� k]	�]) �]+ k]�]] k�
�]]�] � ` ˝]])`( � ) k] k]E X

^˙]�]� k] ˝ a]�+])` �]]^˝]) -˙ g]� k]
^� 4 Ÿ+E

� k] k) �] k]] œ] � k] ^( ) � �]` 	]˜�]&]
�]+™ ^� �]] ˙]]4]]D Y

SX - n]) ˝ a]� œ+ ˙]]�]�]] + k]]] ^� � Ÿ] /�]O
)]4�] k� �]`˘] gt+E Z

� Ÿ] �]+ k]�]] ˝ a]�+])] ı])� k]	�]) gt+E R[

� k] k) ^�]�]] � k] “/ �]+™ n+I
� k] k) �] k]] œ] � k] ^( ) � �]` 	]˜�]&]

�]+™ ^� �]] ˙]]4]]D
SY /�] k� �]]& � Ÿ] +) ˝])+ k� o/�]]�] ı])

-ı]�]` ı]^�]¾] 	]_�˝] t0 k$� gt]]] RR

- n]) ˝ a]�+] k) � k] k"O� k]^"�] t] �]^�]��]O
�]]�]` � œ) k]E

˝ a]�+] k) � a]ä a] “] �]]�] �]ı]� k] k&� œ] k]E
˝ a]�+] k) ˙]�]]�] &	 “]�] k&� œ] k]D R

SZ 0�] ^&�] œ] � Ÿ] -ı]� k] &]�]O&]^�]�] œ]
ı]) �]`

-ı]�]` ı]^�]¾] 	]_�˝] t0 k$� gt]]]D
T[ � Ÿ] -]� ]	] � œ] - n]) ˇ])˝]` ı]) -˙ g]� k]

^&�]] t1 ]]E�
� g]�]E -]] - n]) ˇ a] t4 � ] �]]&�]D S

TR �]+ k]�]] k� �] kå �]�]]�]� ^&�] k�
-]� k] � k] ı]+� k]E

� g])˙] ı]) t-ˇ k])] !] ˙]]4]]
- n]) ˘] t]& � g]�] ˙ n]�]] �]]�] + k]
˙]]4]]D T

TS - n]) ˙] k] � k] “/ �]+ k]�]] � ] �]]�]
ı a]� ])˝]] n+ �]+ 0Ã]) ı]]4]]E U

��] œ]^� ˙ n]� k] �]+ k]�]] � k] � +] n+E
^�]��] k]�] ı]+]å ı]) - n]) �]Î O
	]� k]�] � œ] � k] �] k]] + œ] k] ˙] k] �]˘]
˙]] t4 k]E V

� k] �] k]] ^˙]� œ+ �]+ k]�]] � a]�]]˝]] n+Ds

T r��] œ]^� k&�] k]I 0�] ^&�] œ] - n]) 0�]
�]�]�]E

˙]�] � Ÿ] �] g+&] - n]) �]Î 	]� k]�] k�
�] k]] œ] � k] � t]ˇ a]-] “/ � k] �]]ı]�] � k]
-] t1 ]]E W

S ˝]�] � Ÿ] �]] k) )]� �" œ] � k] �]` /� ¹]
� tÎ ]]

- n]) 0� œ+ �]+ k]	]]ı]]˝]� � ` 
]]"` � œ]
� k] -] t1 ]]D

�]+ t] � Ÿ] -ı]� k] �] k]] œ] - n]) -ı]�]`
^�])]�]˝] /�])]4�] � ` �]]^˝])
0�]� k] � a]� &�]] �] tó$]]E X

��] œ]^� 0�+ œ]� k] � k] k) �] k]] œ] � k] g&�] k)
)]� �" œ] � œ] ^˝]˝])O^�]˝]) � ) ^&�]]

- n]) � k] k) k&	] � ` ä]�]`�] -]ı]�] � œ]
�] t]" �]`D Y

SBT[ � �]] r^˘]	+ gt&�]]Ds TBS � �]˝]�]�]
r�]+ k]
]] 	�]]�]` n+Ds

-ˇ�]y S
R -]�] ZBRU

˙]� YBRS

S �]�] RSBW
˙]� R[BX

T � n]
] SWBU

�] RRBRU

U � n]
] SWBR[
-]�] ZBRT
�]�]] TBR[

V �] k]4 RBU

W � n]
] SWBV

X 
�] SWBR[E RR

Y �]ı] TBRR

Z �]˙] UWBV

R[ � n]
] SWBRRE RS
�] k+ TXBSWE SX

RR �]�] TSBRV
�]�] UUBT
�] k+ TZBSZ

�������������������

g&�])] � q]�]y
R Ü k]�] SBRWORY

S Ü k]�] SBRZE S[

T �]ı] RBRUE RV
�]�]] UBV
�]˝] SUBSZ
�]) RTBSUE SV
� g]� SRBSV
Ü]� WBRS

U Ü k]�] SBSR
) k]�] R[BRT

V - k]�] RX

�������������������

-ˇ�]y T
W 
�] T[BT

^�]� “] T[BT
�] k+ TZBSY
-]�] ZBRU
�]ı] TBS[

X �] k+ TYBSS
�] k]4 TBRS
�]ı] TBY
˙]� RUBT
Ü]� RWBRUE RW

Y �] k+ TVBR[E RR
�]ı] SBYE Z



RVTT �] k]4�] TBTORW
T 0�+ œ]� k] ^˘]^¹�] t] $]�]� ) � k] k) �] k]] œ]

� k] -]ı]�] � œ] �] t]" ^�]�]]E R

� k] � k]	�]]- œ] � ] ^� )]�]] ˘ a]� ]� k] k�
^�]4 �]å k� k& k&˝ k] ˛ k]

- n]) &]�]O�]^&)] k� ^�]4 �]å^� �] œ]
� k] � k]˘] k&˝ k] ˛ k]D

U k+ �] k]) - n]) �]`& k]�]E k+ ı]^�]	˝] k�
�]�]` Ü] o]˝] k]E

˝ a]�]� k] � k] k) �]]˛] k4�]] � )� k] � `
^+��]˝] n� � k] � `H

��]] ˝ a]�] � a]�]� k] ^� �]` �]]˝] � ]
�]&�]] � k] ) k+ + k]H

-]) ˝ a]�] �]&�]] � k] ) k+ + k]E
˝] k] � Ÿ] ( n])�] ˝ a]� œ+ -ı]�]` � )˝ g]˝] œ]

� ] ( �] � a]]˝]� k] ı]) �]˙]� g])
� tÎ ]]D S

V ˝ a]�] � k])] �] k]�]]O˘] t]&` � k] ]4E T

� k])] �]^æ�]]O� k]O�]^æ�]] �]ä]]�]]
-ı]� k] � o]^&) œ] � œ] � k] ]4E

W ˝ a]�]� k] �] g+&] - n]) �]Î 	]� k]�] k�
�] k]] œ] � k] � g]�]]^�]�] œ] k� +]˛] � k]˘]
^&�]] U

˝]]^� 0� œ+ 0�] k� /�]] k� � k] g&) � )
^&�]] ˙]]4D

X /�]^�]4 k&�] k]E ˝ a]�]� k] 0� œ+ ˙]+ t] � k]˘]
^&�]] ˛]] �]+ t] � k] � Ÿ] 0� œ+ �]]ı]�] � k]
-] t1 ]]E V

˝ a]� œ+ -ı]�]` � )˝ g]˝] œ] � ] ( �]
� a]]˝]� k] ı]) �]˙]� g]) � tÎ ]]D

Y � Ÿ] ˝ a]�+] k) � k] k"O� k]^"�] œ] � k] �] g+&] k�
�] k]] œ] k� +]˛] � k]˘] gt&]] W

- n]) � k] 0� œ+ g&) k&	] 	]`�]] k� �] k]] œ]
k� +]˛] � k]˘] œ& k]E

��] œ]^� � a]& �]+ k]�]] � k] k4�]] � +] n+D
Z )]� �" œ] k� �]`˘] k4�]]�] � ) k]E X

F� a]Ã � ` ˝ n]�]])` � ) k]I � g])�]]- œ] � k]
0�]]) k]I

�]] k) � n]^�]� -] k] �] œæ - n])
+�]�]] � œ)I R

R[ -ı]� k] +�] k� ( ]�] ı]`"� ) ˝]�]�]] œ)
�]�]]- k] - n]) -ı]�]` &)]^˝]�] œ] � k]
ı]`"� ) �]]� k]� �]�]]- k]D

� �]ä] k]) � k+E r� Ÿ] �]å]
˝]]� ˝]�]) gt+Ds

RR -]�]Oı]]�] k� �]�] )]� �" k]E
-]� ) /� ¹] + k] ˙]]- k]E
�]&& � ) k]IGs S

k+ �]+ k]�]]E -ı]� k] �] k]Ã]- œ] � k] �]`˘ k]
0�] ˙]]+ � k] -]D

RS r)]� �" 0�]] k) ˙]] t4 - n]) �]+ k]	]]ı]]˝]
� ` 
]]"` � œ] ˙]] t4E

��] œ]^� � Ÿ] �]+ t] � n] gt# ]] ˝]]^�
-]�]Oı]]�] k� �]�]` )]� �" œ] � ]
��]]�] � tÎ D T

RT t+^�]�]] ˘]�]]- k]E ( �]�] ı]�
˘ a]� ` n+D

�]`˘ k] -]� ) ) Ÿ]& k]E o- g]) ) Ÿ]&� k] � ]
+ n]& �]) ]�]] n+D U

)�]O ao� $ 0�]å ) k+ Ÿ+ ��] œ]^� 0�]� `
� a])] “/ �] a+˝] �]æ ]�]` n+D

RU n( �]� k] � ` 
]]"` � œ] �]`åO� `O�]`å
˙]�]] n+E

��] œ]^� n( �]� k] � ` 
]]"` � œ] �]+ k]�]]
� ] ^&�] � )`�] n+D V

RV � g])˙] - n]) ˘] t]& ı]) t-ˇ k])] !]
˙]]4]]

- n]) ˝]] k) -ı]�]` ˘]�]� �] k] � n] œ#  k]D
RW �]+ k]�]] ^�]��] k]�] � k] ])˙ k]]]E

�]Î 	]� k]�] � k] � a]� o]& -]�]]ä] � œ]
�] k]� k]]]D

-]�]�]]�] - n]) ˇ])˝]` $ k]�]� k] �] œ] k]E
�]]) �]+ k]�]] -ı]� k] �] k]] œ] k� ^�]4

ı]�]]+ + k]]]E W

TBR[ � �]] r�])^!�] t]Ds

-ˇ�]y T
R - k]�] RR

S �]�] STBRS
^�]� “] UXBU
�] k+ SVBRVORX
-]�] RBZE R[
˙]� ZBRE S

T S/˝] SRBRWE
RX

U 
�] SYBTS
�] k+ SXBYE RT

V �]�] RRBRRE RS
�]�] UTBVE W
�]�] UZBRS
^�]� “] STBXE Y
�] k+ TUBRS

W - k]�] RZE S[

X �]�] TUBRE S

�������������������

g&�])] � q]�]y
R �] k+ TYBX

S �] k+ TYBZ
�]ı] TBY
Ü]� RWBRU

T �]˙] XWBYE Z
�] k]4 TBS

U �]�] WTBT
Ü]� RUBRYOS[

V �]�] TUBS
�]ı] RBRU

W �]˙] V[BRV



�] k]4�] TBRXQ-]�] k]�] �]]) o]�] RVTU

-]�] k]�]
�]]) o]�]

R -]�] k]�] � k] �]+ k]
]] � k] � o] k&�] ^�]�]] LRE SM

�]])O�]]) �]�]]
]˝] � )	 k] � ` �]ä]] LTORVM

�]`^)�]] LTOVME ı]^�]�˝] LWOYME �] k]) LZE R[ME
4& k]�] LRRE RSME -��] k]	] LRTORVM

S �]])O�]]) �]�]]
]˝] � )	 k] � ` �]ä]] LRORWM

�] k]-]�] LROTME �] g+&] LUE VME
/�])]4�] LWORWM

T ı])� k]�
]) � ` ˝])( � k] �]ä]] � a]	]]	]] LROYM

ı])� k]�
]) )]ä] � ` �]]˝] �]˝]]˝]] n+ LXM

�]]�]^)�]] k� ^]�]]( � o] k&�] LZORVM

U �]]�]]	] � ` �]]�] œ] k� ^]�]]( � o] k&�] LROTM

�]+ k]
]] 	 k] /�])]4�] � ` � g]#` 0ı]]�]	]] k� �]] k)
� œ] ˝]]	]] � �]] LUE VM

/�])]4�] 	 k] ^�]�]] � � g]�] 	]+™ � ` LWORTM

r-ı]	 k] ı])� k]�
]) k� �]]�]	 k] -]	 k] k� ^�]4
˝ n]�]]) + k] ˙]]s LRSM

r
]+ o/�]]	] � k] -ı]	 k] ^
]˘]])
�]˝]]˝]] n+s LRTM

V /�])]4�] k4�]` at� 
]])` � ` ˝])+ n+ ˙] k] ^�])
�]�]` n+ LROTM

ı])� k]�
]) � ` ] k]˙] � ) - n]) ˙]`˝]] )+ LUORXM

� a])] “/ � k] 	]( )˝]E �]�]] “/ � k] ı�]]) LRVM

�]+ k]
]] � ] ^&	]E o-ˇ]� ]) � ] ^&	] LRYOSXM

/�])]4�] k� �]^�]&]	] a#� )]4 �]4 LSSM

W ^ˇ]�� ]) n+ 0	] ı]) ˙] k] � k]^( © Ÿ+I LRORUM

+]˛]`O& t]˝] k� ı]� o]�]C &]]O�]^&)] k�
ı�]]� k] LUE WM

/�])]4�] k� �] k]] œ] k� ^�]4 ^� �]]
+ k]]]D

RX - n]) ˝ a]� œ+ ˙]]�]�]] + k]]] ^� � Ÿ]
�]+ k]�]] ˝ a]�+])] ı])� k]	�]) gt+E ˙] k]
-ı]� k] ı]^�]¾] ı]+]å ^�]��] k]�] ı])
^�]�]]�] � )˝]] n+D R

�]Î 	]� k]�] �]])` 4� ı]^�]¾] ˙]]+
�]�] ˙]]4]`E S

-˙]�]�]`� ^( ) � �]` �]+ t] � k] �]+™
 a]ä] œ) k]D T

RY 0�] ^&�] ı]+]å œ] � k] �]`# ` &]�]O
�]^&)] "ı] k� ]`E U

ı]+]^å�] œ] ı]) g&ˇ] �] k+]]E
�] g+&] � ` �]])` �]^&�] œ] � œ] ı]]�]`

0�]å� k] �] k]]]D

TBRX � �]] rı]) k&�]`Ds

�]+ k]�]] k� �]�]�] � k] 4� �] k]˝]]
g( k"]]E R

�]� g]�] k� ı k]å œ] � ` 
]]"` � k] �]™˘ k]]]D
RZ �]]) ^�]Ò] 0˙]å ˙]]4]]E S

4& k]�] 0˙]å] a+-] �]`)]�]] + k]
˙]]4]]E T

��] œ]^� 0�+ œ]� k] �] g+&] k� �] k]] œ] � k]
�]˝]]�]]E U

0�] k� k&	] � œ] � k] a]�]]+ œ] � ] � g]�]
�]+]�]]D V

S[ �]]) �] g+&] +� k]	]] -]�]]& ) k+]]E
�]Î 	]� k]�] ı]`æ`Oı]`æ` ˝]� -]�]]&

) k+]`D W

SR 0�] ı]) ˙] k] � g]�] � ] & k]�] ˛]]E � Ÿ] 0� k]
^�]"] gt&]]E X

� Ÿ] �]+ k]�]] ^�]��] k]�] ı]) ^�]�]]�]
� tÎ ]]Ds Y

-ˇ�]y T
R ˙]� YBT
S �]�] UBT
T �]�] W[BRY

	] g+ RBRV
˙]� RUBSR

U -]�] ZBRT
˙]� ZBRX

�������������������

g&�])] � q]�]y
R �] k+ UXBR

Ü]� SSBR
S �]�] RZBR
T ^�]� “] UZBRX
U �] k+ SVBRSE RT
V -]�] RBRR

- k]�] R[
W �]˙] UYBY

�]�] TTBS[
�]�] W[BRV
-]�] ZBRV

X �]�] UBU
�] k+ TWBSV
�]` XBRYE RZ

Y �]�] SUBST
�]` UBX



RVTV -]�] k]�] �]]) o]�]QRBY

R �]+ -]�] k]�]� � ] � o] k&	] n+ ˙] k] 0� k]
&	 “]�] � œ] ^�]�]] ˛]]D -]�] k]�] ˝]� k]-] R

k� ˘])�]]+ œ] � œ] � k] 4� ˛]]D 0�]� k] � g] o� ı] S

� k] & k] �]]�] ı]+� k] /�])]4�] k� �]] k) � œ] �]+
&	 “]�] k&�]] ˛]]D 0�] �]�˝] 0_˙˙]�]]+E
�] g+&] � ] )]˙]] ˛]] T - n]) �] k]-]	] U � ]
� k]"] �]]) k]�]]�]E /�])]4�] � ] )]˙]] ˛]]D V

S -]�] k]�] � k] � +]E
r�]+ k]�]] ^�]��] k]�] � k] ])˙ k]]]E
�]Î 	]� k]�] � k] � a]� o]& -]�]]ä] � œ]

�] k]� k]]]D
˘])�]]+ œ] k� ˘])]]]+ �]]˝]�] �]�]] t4 k]
- n]) � )� k]�] � ` ˘] k]"` � g]�]

˙]]4]`Ds W

T r�]+ k]�]] � +˝]] n+E
Fr&^�]	� k� �]])O�]]) � �]]]�]˝]�

� )� k] � ` �]˙]+ � k] � Ÿ] �]ä]] k&� k] � k]
ı]` k! �]+™ + gt"]]E

��] œ]^� 0�+ œ]� k] ^]�]]& � k] �] k] k+
k� & t]�]� k]�]]� k] - n]ä]]) œ] � k] ) Ÿ]&

$]�]]D X

U /�]^�]4 � Ÿ] +˙]]4�] Y k� �]+�] ı])
-]] � k]˙ gt]]]E

˙] k] � k]�]O+&& � ` ^� � k]� o]& �]`�]]) œ]
� k] �]��] � ) k&]`D Z

RBR � �]˝]�]�] r�] k]�] + k]	]]s �]] r�] k]�]
% k]	]]Ds RBT ��]]yE r˝]`	] �]]) �]_�� ˘]])
�]])Ds � �]] r-ı])]ˇ]Ds

V � Ÿ] &^�]	� k� ( ]"� œ] k� � k] kå ˝] k]å
$]� gt]]]E R

^�]� ˝]O-]� k]�] k� ^�]�]]^�]�] œ] � k]
- n]) � k]˝]O4 k&�] � k] )]˙] � )� k]�]]� k]�

� k] �]]	] � ) gt&]]E
�]`^)�]] k� �] k]] œ] � k] � o]&` �]�]]� )

� `) � k] ˙]]�]] ˙]]4]]Ds S �]+
�]]˝] �]+ k]�]] � k] � +` n+DG

W �]+ k]�]] � +˝]] n+E
Fr]]ä]] k� �]])O�]]) �]]]�]˝] � )� k] T

� ` �]˙]+ � k] � Ÿ] �]ä]] k&� k] � k] ı]` k!
�]+™ + gt"]]E

��] œ]^� 0�+ œ]� k] � o]^&�] œ] k� 4� ı g] k)
�]� g]+ U � k] 4& k]�] k� +�]]� k] � )
^&�]]D

X /�]^�]4 � Ÿ] ]]ä]] � ` 	]+)ı]�]]+ ı])
-]] � k]˙ gt]]]E V

˙] k] 0�]� ` ^� � k]� o]& �]`�]]) œ] � k]
�]��] � ) k&]`D

Y � Ÿ] -	]& k]& k� ^�]�]]^�]�] œ] � k]
- n]) -	� �] k]�] � k] )]˙] � )� k]�]]� k]�

� k] �]]	] � ) gt&]]E W

� Ÿ] 4© k]�] ı]) -ı]�]] +]˛] 0# ] t1 ]] X

- n]) �]˘ k] a+4 ı]^�]	˝]` ^�]"
˙]] t4 k]Ds Y �]+ �]]˝] �]] k)
˙]+]�] k� �]]^�]� �]+ k]�]] � k]
� +` n+DG

RBVE Y ��]]yE r)]˙] o&$ ı]� å	 k]
]]� k]Ds

X /�])]4�] � ] o-˝] � )`�]E /�] k� &� “]	] LROZM

^"^»�] t] LROTME -]�] LUOWME �]] a+�] LXOZM

-]�] k]�] � k] � +] �]�]] ^� �]^
]��]
]]�]` � )	]]
� o]& � ) LR[ORXM

Y �])^�]�] œ] k� ( �] œ] � ` " k]� )` � ] &� “]	] LROTM

ä a]��] � )	 k]
]]�] œ] � ` •	]&] � ` �]�]` LUORUM

ı])� k]�
]) k� 
]˘]	] œ] � ] -� ]�] LRRM

Z ı])� k]�
]) k� 	�]]�] � k] � k] “/ 	]+™ �]˘ k]�]] LROR[M

&]^
]& � ] !ıı]) ]å] ^� �]] ˙]]4�]] LRRORVM

-ˇ�]y R
R S/˝] RRBVE W

S ˙]� RUBV

T S/˝] SWBRE
TE U
�]�] RBR

U S)] RTBR[E RR

V S)] RUBSTE SU
+ k] RBR
-]�] XBR[

W �]�] TTBZ
	] g+ RBU

X S)] YBRS
S)] R[BTSE TT
S)] RTBX

Y R)] RZBRV

Z ^�]� “] UZBSX

�������������������

g&�])] � q]�]y
R �]�] XBY

�]�] YBU
�]�] RXBR

S S)] RWBZ

T �] k+ SVBRV

U S/˝] SRBRWE
RX
S/˝] SYBRY
�] k]4 TBUE W

V ^�]� “] SVBRXE
S[
^�]� “] UXBR
˙]� ZBV

W �]�] S[BR
^�]� “] UXBV

X �]ı] SBU

Y �]�] RUBSZ
^�]� “] UXBU
�] k+ SVBRWE RX
�]ı] SBV
˙]� ZBW



-]�] k]�] RBZQSBU RVTW
Z �]+ k]�]] � +˝]] n+E

F�] k]) k� �]])O�]]) �]]]�]˝] � )� k] R

� ` �]˙]+ � k] � Ÿ] �]ä]] k&� k] � k] ı]` k!
�]+™ + gt"]]E

��] œ]^� 0�+ œ]� k] � o]^&�] œ] k� 4� ı g] k)
�]� g]+ � k] 4& k]�] k� +�]]� k] � )
^&�]]

- n]) 0�+ œ]� k] �]]/�] œ] � ] � )]) �]]&
�]+™ )�]]D S

R[ /�]^�]4 � Ÿ] �] k]) � ` 	]+)ı]�]]+ ı])
-]] � k]˙ gt]]]E

˙] k] 0�]� ` ^� � k]� o]& �]`�]]) œ] � k]
�]��] � ) k&]`DG T

RR �]+ k]�]] � +˝]] n+E
F4& k]�] k� �]])O�]]) �]]]�]˝] � )� k] U

� ` �]˙]+ � k] � Ÿ] �]ä]] k&� k] � k] ı]` k!
�]+™ + gt"]]E

��] œ]^� 0�]� k] ˝]�]�]]) �]™˘]� )
-ı]� k] +` �]] “/ � ] ı]`!] ^� �]] V

- n]) 0�]� k] &�]] � )� k] � k] /�]� ])
� ) ^&�]]D

�]+  a]�� k] � œ] -]� ) 0� œ+ � k]˝]+]	]]
˘]`)˝]]O( ]å˝]] n+

- n]) 0�]� k] +� k]	]] �]å� ]
)+˝]] n+D W

RS /�]^�]4 � Ÿ] ˝ k]�]]�] ı]) -]] � k]˙ gt]]]E X

˙] k] �] k]�])] � ` ^� � k]� o]& �]`�]]) œ] � k]
�]��] � ) k&]`DG Y

RT �]+ k]�]] � +˝]] n+E
Fr-��] k]^�]�] œ] k� �]])O�]]) �]]]�]˝]

� )� k] Z � ` �]˙]+ � k] � Ÿ] �]ä]] k&� k]
� k] ı]` k! �]+™ + gt"]]E

��] œ]^� 0�+ œ]� k] -ı]� k] /�]] k� � `
�])+& �]æ]� k] k� ^�]4 ^]�]]& � `
]� “]�]˝]` - n])˝] œ] � ] ı k]" ˘]`)
^&�]]D R[

RU /�]^�]4 � Ÿ] )��]]+ � ` 	]+)ı]�]]+
� k] -]] �]]] gt&]]E RR

˙] k] 0�]� ` ^� � k]� o]& �]`�]]) œ] � k]
�]��] � ) k&]`D

�]å] “/ k� ^&�] � a]Ã � ` �]�]� ])
� a]�]]�]` k&]`E

˝ k]ä] - t]ˇ]` k� ^&�] ˝ g]( ]�] ˘]� k]]]D
RV 0�]� ] )]˙]] -ı]� k] +]^� �] œ] �]� k]˝]

� t]ˇ a]-] “/ � œ] ˘]�]] ˙]]4]]Ds R �]+
�]]˝] �]+ k]�]] � k] � +` n+DG

S �]+ k]�]] � +˝]] n+E
Fr�] k]-]�] k� �]])O�]]) �]]]�]˝]�

� )� k] S � ` �]˙]+ � k] � Ÿ] �]ä]] k&� k]
� k] ı]` k! �]+™ + gt"]]E

��] œ]^� 0�]� k] ˘ g]� k] k� ^�]4 4& k]�] k�
)]˙]] � ` +^»�] t] ˙]�]] &™D

S /�]^�]4 � Ÿ] �] k]-]�] ı]) -]]
� k]˙ gt]]]E
˙] k] � ^)�] k]˝] � ` ^� � k]� o]& �]`�]]) œ]
� k] �]��] � ) k&]`E T

˙]�] ˘]]) œ] ˝])( 	] k]) a]�] + k]]]E � a]Ã
� ` �]�]� ]) - n]) �])•�] k] � `
-]�]]ä] � a]�]]�]` k&]`E

˝]�] �] k]-]�] �]) ˙]]4]]D U

T � Ÿ] 0�] k� �]`˘] � k] 	]]�]� � � k]
+"] gt&]]E

0�] k� �]]˛] 0�] k� �]�]` +]^� �] œ]
� k] �]]) $]� gt]]]Ds V �]+ �]]˝]
�]+ k]�]] � k] � +` n+DG

U �]+ k]�]] � +˝]] n+E
F�] g+&] k� �]])O�]]) �]]]�]˝] � )� k] W

� ` �]˙]+ � k] � Ÿ] �]ä]] k&� k] � k] ı]` k!
�]+™ + gt"]]E

��] œ]^� 0�+ œ]� k] �]+ k]�]] � ] � ]� g]�]�
a# � )] ^&�]]E

0�] k� ^�]�]�] œ] � ] ı]]�]�] �]+™
^� �]]D X

/�] k� �]˙]]�] � k] 0�+™ � g]# ` �]]˝] œ]

SBR � �]] r-ı])]ˇ]Ds SBT ��]]yE r	�]]�]`Ds
SBU � �]] r^+&]�]˝]Ds

-ˇ�]y R
R �] k+ SWBS

S �] k]4 TBUE W

T �] k+ SWBRS

U �] k]4 TBRZ

V �] k+ SVBRS

W S/˝] SYBRX
- k]�] R[

X 0˝] TWBR[E RR
- k]�] Z

Y �]�] TUBVE W
^�]� “] UZBRT

Z �] k+ SVBT
�]ı] SBY

R[ 	�]] RRBRSE RT
^�]� “] UZBR

RR ^�]� “] UZBS
�] k+ SVBV

�������������������

g&�])] � q]�]y
R ^�]� “] SXBSE T

^�]� “] UZBT

�������������������

-ˇ�]y S
S ^�]� “] UYBSZE

T[
�] k+ SVBYE Z
�]ı] SBY

T ^�]� “] UYBSRE
SU

U �]�] RVBR

V �]�] RWBRU
^�]� “] UYBX

W S)] RXBRZ
^�]� “] SBRT

X � n]
] SWBRUORW
S/˝] TWBRU



RVTX -]�] k]�] SBVQTBS
� k]  a]�])]+ + k] ]4 ˙] k] 0�] k� �]]ı]O
&] k& �]]�]˝ k] ˛ k]D R

V /�]^�]4 � Ÿ] �] g+&] ı]) -]] � k]˙ gt]]]E
˙] k] �]Î 	]� k]�] � ` ^� � k]� o]& �]`�]]) œ]

� k] �]��] � ) k&]`DG S

W �]+ k]�]] � +˝]] n+E
F/�])]4�] k� �]])O�]]) �]]]�]˝]

� )� k] T � ` �]˙]+ � k] � Ÿ] �]ä]] k&� k]
� k] ı]` k! �]+™ + gt"]]E

��] œ]^� � k] ˘] t]&` k� ^�]4 � k]�
˙]�] � k]

- n]) 4� ˙] k]å` ˙ g]˝]` k� ^�]4 ])`�]
� k] � k]˘] k&˝ k] Ÿ+D U

X � k] � a]�]`�]˝] k� �]]) œ] � ] ^�]) ˇ g]�] � œ]
) Ÿ]& k&˝ k] Ÿ+E V

&`�] œ] � ] )]�˝]] ) k]� k&˝ k] Ÿ+D W

�]]ı]O� k]"]E & k]�] œ] 4� +` �]å� ` k�
�]]˛] � o]� o]ˇ] )�]˝ k] Ÿ+

- n]) � k] k) ı]^�]¾] �]]�] � ] -ı]�]]�]
� )˝ k] Ÿ+D

Y � k] ^])�]` k� ^�]4 � ı] kå ä]�˝] � )˝ k]
Ÿ+ X - n]) +) � k]&` Y k� �]]�]� k]

^�]!]� ) ı]�]) ˙]]˝ k] Ÿ+E
˙ a])�]]� k] k� ı n]� k] � k] &]�]O�]^&)]

�])`&� ) -ı]� k] k&�]˝]]- œ] k�
� o]^&) � œ] ı]`˝ k] Ÿ+DG

Z F�]]) � Ÿ]� k] +` 0�] k� �]]�]� k] � k]
4�] k])` � k] �]]	] ^� �]] ˛]]E Z

˙] k] k&�]&]) œ] ^˙]˝]�]] � o]�]] - n]) �] t]˙]
k� ı k]å œ] ^˙]˝]�]] �]ä]� g]˝] ˛]]E

� Ÿ]� k] 1 ı]) � k] 0�] k� ( �] - n])
�]`˘ k] � k] 0�]� ` ˙] œå �]]	]
� ) &` ˛]™D R[

R[ � Ÿ] ˝ a]� œ+ ^�]Ò] � k] ^�]� ]�] �]]�]] ˛]]E RR

U[ �]]�] �]`)]� k] � k] ˘]�]]� )
�]]�]] ˛]] RS

˝]]^� ˝ a]�] 4�] k]^)�] œ] k� k&	] ı])
� �ä]] � ) �]� k]D

RR � Ÿ]� k] ˝ a]�+] k) a� ! � k]" œ] � k]
�]^�]��]�]�˝]]

- n]) a� ! ˙]�]]�] œ] � k] �]]ä]`) #+O
)]�]] ˛]]D R

k+ /�])]4�] k� �] k]] k]E ��]] � Ÿ]� k] k4�]]
�]+™ ^� �]] ˛]]HG �]+ k]�]] � ] �]+
k4�]]�] n+D

RS F�]]) ˝ a]�] �] k]] �]]ä]`) œ] � k] &]�]O
�]^&)] ^ı]�]]˝ k] ) k+ S

- n]) ˝ a]�]� k] �]^�]��]�]�˝]]- œ] � k]
-]�]] &`E r˝ a]�] �]^�]��]�]]�]` �]˝]
� ) k]Ds T

RT /�]^�]4 � Ÿ] ˝ a]� œ+ ˝ a]�+])` ˙]]+ ) Ÿ]&
gt&]]E

˙ n]� k] ı g]�] œ] � k] �]&` ]]å` ä]�]`�] � k]
) Ÿ]& k&˝]` n+D

RU ˝ k]ä] & n]å� k]�]]�]] � +™ �]]] �]
�] k� ]]E U

˝]]� ˝]�]) � ` ˝]]� ˝] ^� �]` � ]�] � `
�] + k]]`E

� k] “/ �]` � g])�]] -ı]�]` ˙]]�] �]˘]]� )
�]+™ �]]] �] k� ]]D

RV ˝]` o)&]ä] -ı]�]` ˙]]+ ^"� �]
�] k� ]]E

˝ k]ä] & n]å� k]�]]�]] �]˘] �]+™ ı]]4]]E

 a]å�]�]]) -ı]�]` ˙]]�] �]˘]]� ) �]+™

�]]] �] k� ]]D
RW �] k]Ã]- œ] � œ] ˙] k] �]�]� k] ^&� k]) n+E

�]+ �]` 0�] ^&�] � o]]]
�]]] ˙]]4]]DG V �]+ k]�]] � ] �]+
k4�]]�] n+Ds

T r/�])]4�] k� �] k]] k]E � a]�] k] � Ÿ] �]+ k]�]]
˝ a]� œ+ ��]] � o] k&	] k& )+] gt+E /�] ı g] k)


])]� k] � k] ��]] � o] k&	] k& )+] gt+ ^˙]� k] � Ÿ]
^�]Ò] � k] ^�]� ]�] �]]�]] ˛]]B
S F� Ÿ] ˇ])˝]` k� �]�] 
])]�] œ] � œ] � k] ^�] “(

˝ a]�+™ � k] ˙]]�]˝]] gt+D W

-ˇ�]y S
R ^�]� “] ZBRU

S R�]�] RSBRV
R/˝] SYBZ
S/˝] TWBRXE
RZ
^�]� “] RXBSX
^�]� “] TXBY
^�]� “] VSBRSORU
+ k] YBRU

T 
�] SYBUV
S)] RXBWE X
�] k+ STBUE V
+ k] UBRE S

U -]�] VBRR
-]�] YBUOW

V -]�] UBR

W �]�] R[BRE S
-]�] VBRS

X ^	]� “] SSBSW

�] SUBRS

Y + k] YBRR
+ k] R[BR

Z ^�] SRBSTOSV
�]+ SUBY
�]˙] RTVBR[E
RR

R[ 
�] SBTROTT

RR ^	]� “] RSBVR

RS ^�] RUBTU

�] SBX

�������������������

g&�])] � q]�]y
R ^�] WBS

	�]] RTBV
R�]�] TBS[
R)] RXBR
R)] RZBRZ

S ^�] WBTE U

T �]�] T[BR[E RR
-]�] XBRSE RT

U -]�] ZBR

V 
�] SYBSV

�������������������

-ˇ�]y T
W ^	]� “] RZBV


�] XBW
�]˙] RUXBRZE
S[



-]�] k]�] TBTORV RVTY
/�]^�]4 � Ÿ] ˝ a]�+] k) �]�]`  a]�]]+ œ] � ]

^+�]]�] ˝ a]�]� k] �] t] gt]]]D R

T -]) & k] �] k]] -]ı]�] � œ] ^�]�]�]] ˝]�]
�] � œ)E ˝] k] ��]] � k] �]]˛]O�]]˛] ˘]�]
�] œ�  k]H

U -]) 4� 	 k]) � k] ˙ o]]�] � œ] ^	]� ])
�] ^�]� k] ˝] k] ��]] �]+ ])˙ k]]]H

-]) 4� ˙]�]]�] 	 k]) � k] a� !
ı]� å] �] + k] ˝] k] ��]] �]+ -ı]�]`
�] t]& � œ] � k]  a]) “]4]]H

V -]) ä]�]`�] ı]) o( &] �] ^�]!] + k]�
˝] k] ��]] ^˘]^å�]] 0�]� œ] t( � k]]`H

-]) o( k& � œ] ^	]� ]) �] t( � k] ˝] k]
��]] �]+ 1 ı]) 0!� k]]]H

W -]) 	]+) � œ] �])•�]]] gt( � ] ˙]]4
˝] k] ��]] �] k]] �]+™ � t]ı œ] k]H

-]) 	]+) � œ] ^�]ı]^¢] -]4 ˝] k] ��]]
/�] k� ı]` k! �]+ k]�]] � ] +]˛] �]+™H

X �]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] -ı]� k] � k]�]� œ] �]]�]`
�]^�]��]�]�˝]]- œ] � k]

)]ä] � ` �]]˝] �]˝]]4 ^�]�]] � k] “/ �]`
� ]�] �]+™ � k)]]D S

Y 	 k]) ])˙]] n+I T � n]�] �]+™ $ k)]]H
�]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � k]

�]+ �]]˝] � +` n+I � n]�] �]^�]��]O
�]]�]` �]+™ � k)]]HG U

Z F-	]& k]& � ` ^� � k]� o]& �]`�]]) œ] ı])
- n]) ^�]Ò] � ` ^� � k]� o]& �]`�]]) œ] ı])

�]+ k4�]]�] � ) k]B
r�]]�]^)�]] k� ı]+]å œ] k� ^�]�]](

/� ¹] + k] ˙]]- k]E V

k&�] k]E 0�] k� �]+ t] ^� ˝]�]` �]�]�]�]`
�]˘]` n+E

^� ˝]�]` ˇ] k]�]]ˇ]å` + k] )+` n+I W

TBV � �]] �]]�]&E r-�]) ä]�]`	] ı]) ^�]!]4
o( k& � œ] ˘]])] 	] + k]Ds

R[ ��] œ]^� � k] �]+` � ]�] � )�]] �]+™
˙]]�]˝ k]E

� k] �]]�] k] -ı]�]` ^� � k]� o]& �]`�]]) œ] � œ]
•+�]] - n]) ^�]�]]	] ˙]�]] � ) ) k+
+ œ]Ds �]+ k]�]] � ] �]+ k4�]]�] n+DG

RR /�]^�]4 �]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] � +˝]] n+E

F4� a&	�]�] -]� ) k&	] � k] 
 k])
� k]]]E R

�]+ ˝ k])` ˝]]� ˝] !`�] � k]]]E
˝ k])` ^� � k]� o]& �]`�]]) œ] � k] � g]" ^�]�]]

˙]]4]]DG S

RS �]+ k]�]] � +˝]] n+E
F-]˙] �]]�]^)�]] � œ] �] k]] 	]]�]&])

^�]�˝]) œ] - n]) �]^æ�]] &`�]]�] œ]�
ı]) � n]# ˝ k] Ÿ+D

0�]� œ] � k] ^�] “( a� ! �] k]] +` �]˘]]4
˙]] t4 k]E

˙ n]� k] ˘])�]]+] 	 k]) k� � at]+ � k] �]�]
& k] ı n]) �]] � ]�] � ] 4� a"� å]
�]™˘] ı]]˝]] n+DG T

RT �]] k) ˙]+]�] � ] �]]^�]� E � k]�]]- œ] � ]
ı])� k]	�]) �]+ k]�]] k4�]]�] � )˝]] n+E
F� a]�] k] - n]) �]] g� �] k� 
])]� k] � k]
˘ k]˝]]�]�]` & k]DG�

RU F^˙]�] ^&�] � Ÿ] /�])]4�] � k] 0�]� `
�]])` �]]]�]˝]� � ] ^+�]]�]
�] t] gt]]]E U

0�] ^&�] � Ÿ] � k]˝ k]�] � ` � k]^&�] œ] � k] �]`
^+�]]�] �] t] gt]]]E V

� k]&` k� �]™] � ]"� ) ä]�]`�] ı])
^])] ^&4 ˙]] t4 k]D W

RV � Ÿ] ˙]] kå k� �]� ]�] - n]) ])^�]�] œ] k�
�]� ]�]E & k]�] œ] %] gt&]]DG

TBRS � �]] r&^�]�� k� &`
]]	] œ]Ds TBRT
� �]] r k� ^]�]]( �]
]]+` & k]Ds TBRU � �]]
r0�] k� -ı])]ˇ] œ]Ds

-ˇ�]y T
R &]	] ZBRRE RS

+ k] RSBS
-]�] UBRS

S 0˝] WBRT
0˝] RYBRX
�]˙] SVBRU
�]�] USBZ
&]	] ZBSS
Ü]� RBR

T -]�] RBS

U ^�]� “] S[BZ
-]�] XBRUE RV
Ü k]�] UBRZE S[

V S)] RXBSSE ST

W + k] XBR
-]�] UBR

�������������������

g&�])] � q]�]y
R S)] RXBW

S + k] RRBW
-]�] WBY

T �]�] YBU
-]�] WBU

U + k] UBZ

V R)] RSBTSE TT
+ k] RTBS

W S)] STBRVE RW
S/˝] TRBR
S/˝] TUBRE X
+ k] R[BS
�]` RBW



RVTZ -]�] k]�] UBROR[
F+]˛]`O& t]˝] k� 
]) �]]	] � ) ^&4

˙]] t4 k]E R

�] kåO�] kå � 
]) �]]	] � ) ^&4
˙]] t4 k]DG S �]+ k]�]] � ] �]+
k4�]]�] n+Ds

U r�]]	]]�] � ` ]]�] k]E �]+ � o] k&	] � a]�] k]E
˝ a]�] ˙] k] �]]�]^)�]] k� ı]+]å œ]

ı]) + k]E T

˝ a]�] k4�]` - n])˝ œ] + k] ˙] k] &`�]O a&^�]�] œ]
� k] # ]˝]` Ÿ+E U ])`�] œ] � k] a� ˘]�]
k&˝]` Ÿ+E

˝ a]�] -ı]� k] ı]^˝]�] œ]� � k] � +˝]` + k]E
F	])]�] �]]- k] ^� +�] ı]` t4IG

S �]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
-ı]�]` ı]^�]¾]˝]] � ` 	]ı]˛] �]]� )
� +˝]] n+E

Fr k&�] k]I ˝ a]�] ı]) k4� k] ^&�] -]� k]�]]� k]
Ÿ+ ˙]�] �]+ ˝ a]� œ+ � �]] “/ k� � t]" œ]

� k] 0# ]4]]
- n]) �]]^� �] œ] � k] �]!�]` ı]� å� k] k�

� t]" œ] � k] 0# ]4]]D
T ˝ a]�] 	]+)ı]�]]+ � ` &)]) œ] � k]

^�]� �] k]]`E +) ^� �]` � k] -ı]� k]
�]]�]� k] � ` &)]) � k] ^�]� �]�]]
+ k]]]

- n]) ˝ a]� œ+ +)�] k]�] � œ] œ( �
^&�]] ˙]]4]]Ds �]+ k]�]] � ]
�]+ k4�]]�] n+DG

U F� k]˝ k]�] -]- k] - n]) -ı])]ˇ]�
� ) k]E V

^]�]]]�] -]- k] - n]) -ı])]ˇ]Oı])O
-ı])]ˇ] � ) k]I W

� a]�]+ -ı]� k] �]^�]&]�] �]]- k] X

- n]) ˝]`�] k) ^&�] &�]�] t] ^+��]]
�]]- k]D Y

TBRV � �]] �]]�]&E r�] a+˝]O� k]Ds UBR � �]]
r�]]^�]� œ]Ds UBU � �]] r�]�]]
]˝]Ds

V ˇ]��]�]]&O�]^�] k� ^�]4 �]�]`)` ) k]"`
˙]�]]- k]E R

-ı]�]` �� k]˘!]O�]^�]�] œ] � ] •%% k])]
ı]`" k]I

��] œ]^� /�])]4�] k� �] k]] k]E ˝ a]� œ+
�]+` ˝] k] ı]� o]& n+DG �]] k) ˙]+]�] k�
�]]^�]� �]+ k]�]] � ] �]+ k4�]]�] n+D

W �]+ k]�]] k4�]]�] � )˝]] n+E F� Ÿ]� k] ˝ a]�+] k)
+) 	]+) � œ] -� ]�] � k]˙]]E�

˝ a]�+] k) �]�]` 
]) œ] � œ] ) k]"` � ` ˝ o]]`
n( �]]�]`E S

^( ) �]` ˝ a]�] � k] k) ı]]�] �]+™ �] n] k"DG T

X F� Ÿ]� k] � "] “/ � k] ı]+� k] k� ˝]`�] �]+`� k]
�]]^)	] �]` ) k]� &`E U

4� 	]+) ı]) ı]]�]` �])�]]�]]E g&�] k)
ı]) �]+™D

4� � k]˝] ı]) �]]^)	] + k]˝]`E
˝] k] g&�])] � k]˝] �]]^)	] �] + k]� k] � `

�]˙]+ � k] � g]�] ˙]]˝]] ˛]]D
Y & k]O˝]`�] 	]+) œ] k� �] k]] �]å�]å]˝ k]

a+4 ı]]�]` k� ^�]4 4� 	]+)
˙]]˝ k]E V

�]]) 0�]� ` ı�]]�] �]+™ � a]�]˝]`E
^( ) �]` ˝ a]�] � k] k) ı]]�] �]+™ �] n] k"DG W

�]+ k]�]] � ] �]+ k4�]]�] n+D
Z �]+ k]�]] k4�]]�] � )˝]] n+E F� Ÿ]� k]

˝ a]�+])` ( �]�] œ] � k] � a]�]�]�] - n])
�]`�]])` � k] �]])]D X

˝ a]�] -ı]� k] �]]`˘ k] - n]) o- g]) œ] k�
�]]] �]æ]˝ k] ]4E

�]]) ^"»` ˝ a]�+] k) o-˙]`) - n])
˙ n]˝ g]�] k� ı k]å œ] � k] ˘]" � )
˙]]˝]` ˛]`E Y

/�] k� �]]& �]` ˝ a]�] � k] k) ı]]�] �]+™
�] n] k"DG Z

R[ �]+ k]�]] k4�]]�] � )˝]] n+E F� Ÿ]� k] ˝ a]�+] k)

UBW ��]]yE r� Ÿ]	 k] ˝ a]� œ+ �]]( & t]˝] ^&4Ds

-ˇ�]y T
R R)] SSBTZ

S -]�] WBRR

�������������������

-ˇ�]y U
T -]�] WBR

U + k] UBRE S
�]` SBS

V R)] RSBSYE SZ
+ k] UBRT
-]�] TBRU

W + k] UBRV
+ k] ZBRV
-]�] VBV

X + k] YBRRE RT

Y 
�] RUBSY

�������������������

g&�])] � q]�]y
R � n]
] XBRS

S � n]
] SWBSW

�] SYBTY

�] TSBSU
R)] RYBS
S)] UBTY

T ^�]� “] TBWE X

U 
�] SYBSTE SU

V R)] RYBV

W + k] XBR[

X 
�] SYBSS

Y 
�] SYBU[E US

Z �]�] USBSU



-]�] k]�] UBRRQVBY RVU[
�]`˘] k4�]` �]+]�]])` � k]˙]` ˙ n]�]`
^�]Ò] � œ] -]�]` ˛]`D R

� Ÿ]� k] ˝]�]�]]) � k] ˝ a]�+] k) ˙]�]]�] œ] � k]
�]]) $]�]] S - n]) ˝ a]�+] k) 
] k] kå � k]
^�]4D T

� Ÿ]� k] ˝ a]�+])` !]�]�]` � ` �]&� g]
˝ a]�+])` �]]� œ] � œ] �]) &`E U

^( ) �]` ˝ a]�] � k] k) ı]]�] �]+™ �] n] k"DG
RR �]+ k]�]] k4�]]�] � )˝]] n+E F� Ÿ]� k] ˝ a]�+] k)

k&	] � k] �]]	] � ) ^&�]]E
˙ n]� k] � Ÿ]� k] �]& k]�] - n]) -�] k])] � k]

�]]	] ^� �]] ˛]]D V

˝ a]�] k4�]` �]� å` ˙ n]� k] ˛ k] ^˙]� k] -]]
� k] �]™˘]� ) ^�]� ]�]] ]�]] + k]E

^( ) �]` ˝ a]�] � k] k) ı]]�] �]+™ �] n] k"DG W

RS /�]^�]4 k+ /�])]4�]E � Ÿ] ˝ a]� k] ^( ) � k]
�]ä]] gt&]]D

� Ÿ] ˝ k] k) �]]˛] k4�]] +` � tÎ ]]E
k+ /�])]4�]E -ı]� k] ı])� k]	�]) k�
�]]�]� k] -]� k] k� ^�]4 ˝ n]�]])
+ k] ˙]]D

RT ��] œ]^� k&�]I 0�]` � k] ı]+]å �]�]]4 X

- n]) +�]] � ` � �]_�" � ` ˛]`E Y

�]+ o/�]]�] � k] -ı]� k] ^�]˘]])
�]˝]]˝]] n+E

�] k]) � k] t-ˇ k] k) � œ] �]&�] k&˝]] n+E Z

ˇ])˝]` � ` t1 ˘]` ˙]]+ œ] � k] ) Ÿ]&
k&˝]] n+E R[

0�]� ] �]]�] � k]�]]- œ] � ] ı])� k]	�])
�]+ k]�]] n+Ds

V r k+ /�])]4�] k� 
])]� k]E �]+ � o] k&	]
� a]�]D �]+ 4� 	] k]� ]`˝] n+ ˙] k] � Ÿ] ˝ k] k)

�]] k) � œ] � a]�]]˝]] gt+B
S F at� �]])` /�])]4�] ^]) ]�]` n+E

�]+ 0# �]+™ �]� ˝]`D
0� k] -ı]�]` ä]�]`�] ı]) ı]å] ! k]å

^&�]] ]�]] n+E

0� k] 0# ]� k]�]]�]] � k] “/ �]+™DG
T ��] œ]^� �]] k) ˙]+]�] � ] �]]^�]�

�]+ k]�]] � +˝]] n+E
F˙] k] 	]+) +ä]]) � n]^�]� � k]� )

˙]]4]] 0�] k� ^�] “( �] n] � n]^�]�
�]˘ œ] k]E

˙] k] �] n] � k]� ) ˙]]4]] 0�] k� ^�] “(
&�] �]˘ œ] k]E

/�])]4�] k� 
])]� k] k� �]]˛] �]+`
+ k]]]DG R

U �]+ k]�]] /�])]4�] k� 
])]� k] � k]
� +˝]] n+E

F˝ g] � k])` �] k]˙] � ) - n]) ˙]`˝]] )+D S

V � k]˝ k]�] � ` �] k]˙] �]˝] � )E T

�] ^]�]]]�] ˙]]E U �] +` �])+& ı]])
� ) k� � k])	 k]�]] ˙]]E V

��] œ]^� ^]�]]]�] ä]Î ) � t]ˇ a]-] “/ � œ]
˙]]4]] W

- n]) � k]˝ k]�] ^�]¸` � œ] ^�]�] ˙]]4]]D�
W �]+ k]�]] � ` �] k]˙] � ) - n])

˙]`˝]] )+ X

˝]]^� �]+ -]] � ` ˝])+ � g]� a]( k�

])]� k] ı]) �] �]å� 0 k# E

� k]˝ k]�] � k] k4� k] �]��] �] � ) k&
^� 0�] -]] � k] � a]�]]� k]�]]�]]
� k] “/ �] + k]D

X ˝ a]�] ��]]�] � k] �]]]& n]�]]� �]�]]
k&˝ k] + k]E

� k]� ` � k] ^�]¸` � œ] ^�]�]] k&˝ k] + k]D Y

Y ^˙]�] ı])� k]	�]) � k] ^� �]]� - n])
k� ^�]�] ˝]])]� o]$�]� �]�]]4E Z

˙] k] 
] k]) o-ˇ]� ]) � k] � a]�]+ � œ] �]&�]
k&˝]] n+E

VBV � �]] �]]�]&E r˙]] g&O" k]	 k] � ` ˘]`ä]
�]	] ˙]]4�]]Ds VBX � �]] r� å
]]Ds VBY
��]]�]& 
 �]�] ˝]])]� o]$�] � œ] ˝]]) œ] � ] �]� g]+E

�� ^¢]� ]D ��]]�]& � �]�]^�])] ˝]])]� o]$�]D

-ˇ�]y U
R ^	]� “] ZBT


�] SYBSXE W[

S � n]
] SWBSTE SV
S)] YBRS

T S)] RTBX

U 
�] SYBSW

V 0˝] RZBSUE SV

W + k] XBR[

X �]�] U[BRS

Y ^�]� “] R[BRT

Z ^	]� “] R[BSS
�]�] VBT[
-]�] YBZ

R[ �]` RBT

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y V
R 
�] UBSX


�] SYBWS

S S/˝] RVBS
�]�] VVBTE W

T R)] RSBSYE SZ
-]�] TBRU

U + k] UBRV
-]�] UBU

V -]�] YBRU

W S)] RXBW
+ k] ZBRV

X �] k+ TTBRR

Y -]�] WBRS

Z -�] ZBZ
-�] TYBTROTT



RVUR -]�] k]�] VBZORZ
˙] k] ^&�] � k] � ]�]` )]˝] �]�]]

k&˝]] n+E R

˙] k] �]� ao]&) k� ı]]�]` � k] � a]�]]˝]] n+
˝]]^� 0� k] ˇ])˝]` ı]) �])�]]4 S

P0�]� ] �]]�] �]+ k]�]] n+D
Z �]+ ˝]]� ˝]�]) �] k]] œ] � k] -˘]]�]�

�]]	] � ) k&]]E
^� � k]� o]& ˙]]+ œ] � k] ˝]+�]O�]+�] � )

k&]]D
R[ � k] 0�]� k] �]( )˝] � )˝ k] Ÿ+ ˙] k] 	]+)

k� ( ]"� ı]) ( "� ]) �]]]˝ k] Ÿ+E
� k] 0�]� k] ^
]�] � )˝ k] Ÿ+ ˙] k] �]˘]

�] k]�]˝ k] Ÿ+D T

RR ˝ a]�] ])`�] � k] ä]�])&�˝]` �]]]�]
�]� g]�]˝ k] + k]E

� ) k� �]]�] ı]) 0�]� ] -�]]˙] � k]
� k]˝ k] + k]E U

/�]^�]4 ˝ a]�] ] kæ ı]˝˛]) œ] � k] ˙] k] 
])
�]�]]� ) )+˝ k] + k]E 0�]� œ] - n]) �]+™
)+ ı]]- k] k]E V

˝ a]�]� k] ˙] k] �]^æ�]] o- g]) œ] k� �]]]
�]]]4 Ÿ+E 0�]� ` &]�]O�]^&)]
�]+™ ı]` �]� k] k]D W

RS � Ÿ] ˙]]�]˝]] gt+ ^� ˝ a]�]� k] ^� ˝]�]` �]])
�]]]�]˝] � ` n+E�

^� ˝]� k] �] kåO�] kå ı]]ı] ^� 4 Ÿ+E
˝ a]�] � k]� �] k]] œ] � k] �]˝]]˝ k] + k]E

^)	�]˝] � k]˝ k] + k]E
	]+) k� ( ]"� ı]) ])`�] œ] � ] +�

�]])˝ k] + k]D X

RT /�]^�]4 o-&Î �]` �]�]�]�]]� k] 0�]
�]�]�] ˘ a]ı] ) œ+ k]E

��] œ]^� �]+ ^�]ı]^¢] � ] �]�]�]
+ k]]]D Y

RU �]�]] “/ � ` �] k]˙] � ) k]E � a])] “/
� ` �]+™ Z

VBRS � �]] r^� ˝]	 k] -ı])]ˇ] ^� 4 Ÿ+Ds

˝]]^� ˝ a]�] ˙]`˝ k] )+ k]D R

˝]�] � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
˝ a]�+] k) �]]˛] ) k+]]E

˙ n]� k] ˝ a]�] � +˝ k] + k] ^� �]+ ˝ a]�+] k)
�]]˛] n+D S

RV � a])] “/ � k] �]( )˝] � ) k] - n]) �]�]] “/ � k]
ı�]]) � ) k]E T

	]+) k� ( ]"� ı]) ��]]�] � `
˙]`˝] + k]D U

˝]�] 	]]�]& � k]�]]- œ] � ] ı])� k]	�])
�]+ k]�]]

� g]� a]( k� �]˘ k] a+- œ] ı]) �� ı]]
� k)DG V

RW /�]^�]4 �]+ k]�]]E � k]�]]- œ] � ] ı])O
� k]	�]) �]+ k]�]] � +˝]] n+E

F	]+) k� �]�]` ˘] n]� œ] ı]) ) k]�]]O
ı]`"�]] + k]]]E

]�]`O]�]` � œ] +]�]O+]�] �]˘ k]]`E
� k] 	] k]� �]�]]� k] k� ^�]4 ^� �]]�] œ] � k]

� a]�]] t4 k]E
^� )]4 ı]) �]]˝]�] �]�]]� k]�]]�] œ] � k]

� a]�]] t4 k]DG
RX �]+ k]�]] � +˝]] n+E F o- g]) œ] k� +)

�]]] � œ] ) k]�]]Oı]`"�]] + k]]]E W

��] œ]^� � Ÿ] ˝ a]�+] k) �]`˘] � k]
 a]ä] tÎ ]]DG

RY F0�] �] k]] œ] � ] � a])] + k]]]
˙] k] �]+ k]�]] k� ^&�] k� ^�]4
˝])�]˝ k] Ÿ+I X

˝ a]�] ��]] 0��]`& � )˝ k] + k]E �]+ k]�]]
k� ^&�] ��]] + k]]]H Y

0�] ^&�] t-ˇ k])] + k]]]E 0˙]]�]]
�]+™D Z

RZ 0�] ^&�] k4�]] + k]]] �]]�] k]
4� -]&�]` 	 k]) � k] �]˘]� )
�]]]˝]] n+ - n]) 0�] k� �]]�]� k] �]]� g]
-] ˙]]˝]] n+E

-ˇ�]y V
R ^	]� “] R[BSRE

SS

S -�] TWBSXE SY
�]�] RBX

T R)] RYBRX
R)] SSBY

U �]` SBS

V �]�] ZBZE R[

W 
�] SYBT[

X �]�] R[BRE S
-]�] SBWE X

Y �]` SBT

Z �]�] RBRWE RX
�]` WBY

�������������������

g&�])] � q]�]y
R � n]
] RYBV


�] T[BRZE S[

S S/˝] RVBS
�]` TBRR

T �]˙] TUBRU
�]˙] ZXBR[
) k]�] RSBZ

U S/˝] RZBW
-]�] VBSU

V ^�]� “] TRBX
˙]� R[BW

W + k] ZBS

X �]�] VBRYE RZ

Y -]�] UBRS

Z �]ı] RBRUE RV



-]�] k]�] VBS[QWBV RVUS
�]+ -ı]� k] 
]) � œ] 
 a]�]� ) &`�]]) ı])

+]˛] k"� ˝]] n+ - n]) 4� �] t]ı] 0� k]
$�] � k]˝]] n+D

S[ ��]] �]+ k]�]] k� ^&�]E 0˙]]� k] k�
�]˙]]�] t-ˇ k])] �]+™ + k]]]H

˝ k]ä] ) n]	]�]` k� �]˙]]�] � ]�]` 
]"]
�]+™ + k]]`H

SR � Ÿ] ˝ a]�+] k) ˝�] k]+]) œ] � k] �]( )˝] � )˝]]
gt+E ^
]�] � )˝]] gt+E R

˝ a]�+])` ı]^�]¾] �]�]]- œ] � ` � a] o]ˇ] � k]
� a]	] �]+™ + k]˝]]D

SS ˝ a]�] ˘]] k+ � a]� k] ı g])` + k]�]O�]^�]�] t] - n])
� œ]" � ] ˘]æ]�]] ˘]æ]- k]E

^( ) �]` � Ÿ] 0�]� k] � a]	] �]+™
+ k] t1 ]]E S

˝ a]�+] k) �] k] k" ^� 4 ˙]]�]�]) œ]
� ` 	] o]^˝]O�]^�]�] t] � o]ä g]) �]+™
� tÎ ]]D T

ST -ı]� k] ]`˝] œ] � ] 	] k])O	])]�]] � o]&
� ) k]E

� a]� k] ˝ a]�+] k) ˝]]) œ]�]]� k] �]]˙] œ] � ` ˇ a]�]
�]+™ � a]�]�]`D U

SU ˝ a]�+] k) k&	] � œ] ��]]�] � ` �]&`
�]+˝]` ) k+E V

� k]� ` � ` ˇ]])] +� k]	]] �]+˝]` ) k+D
SV k+ /�])]4�] k� 
])]� k]E �]`)]� k] � œ] 0�]

U[ �]]�] œ] k� & n])]�]E
��]] ˝ g]� k] �]^�]&]�] - n]) � œ]" k�

˘]æ]� k] � a]� k] ^&4 ˛ k]H W

SW -�] ˝ a]� œ+ -ı]� k] )]˙]] �]� g� ˝] - n])
n� �]]�]� � k] � k] ˙]]�]] + k]]]E

-ı]�]` �]�]]�]` � g])˝] œ] � k]E -ı]� k]
k&�]˝]] k� ^�]˝]] k) � k] � k] ˙]]�]]

+ k]]]D

VBSW � � k] & k]	] œ] k&
]˝]] �]]�]& �]^	] � �]+ � k]
&�] “]˝ k] ˛ k]E ^˙]� k] k&
]˝]] �]]	]� ) ı g]˙]]
˙]]˝]] ˛]]D

SX � Ÿ] ˝ a]� œ+ &^�]	� � k] �]` -] k] � t]ˇ a]O
-] “/ � œ] � k]˙] gt&]]DG R �]+ �]]˝]
0�]� k] � +` n+ ^˙]�]� ] �]]�]
� k]�]]- œ] � ] ı])� k]	�])
�]+ k]�]] n+Ds S

W r^�]��] k]�] k� 0�] �] k]] œ] � ] �] a+˝]
� a])] + k]]]

^˙]� œ+ � a]& ı]) �] a+˝] �]) k]�]] n+E�
˙] k] �] k]˘]˝ k] Ÿ+ ^� �]]�]^)�]] k� ı]+]å

ı]) � k] � a])^�]˝] Ÿ+E T

˙] k] �]�]� k] �] kå )]� �" k� �]]�]
�] k]] Ÿ+E

^˙]�] k� ı]]�] /�])]4�] � ] 
])]�]]
-]˝]] n+I

S � �]� k] �]]) ˙]]- k] - n]) k&�] k]D
�]+ t] � k] �]+]�]]) +�]]˝] U ˙]]- k]
- n]) �]`˘ k] ı]^�]_	˝]�] œ] k� ]˝] 	]+)

˙]]- k]D
��]] � k] /�] )]˙�] œ]� � k] � k]+˝]) Ÿ+H
��]] 0�]� ] /�]]� ] ˝ a]�+] k) /�]] k� � k]

�]å] n+H
T ��]] ˝ a]�]� k] ^�]ı]^¢] k� ^&�] � k] -ı]� k]

^&�]]] � k] ^�]� ]�] ^&�]] n+ V

- n]) ��]] ˝ a]�] � g]�]O�])]� k] � ] )]˙]�
�]] ) k+ + k]H W

U � k] +]˛]`O& t]˝] k� ı]� o]] œ] ı]) �] k]˝ k]
Ÿ+ X - n]) &`�]]�] œ] ı]) ı n]) n( �]]4

)+˝ k] Ÿ+E Y

� ao]$ k� � k] kæ - n]) �] k] k" ^� 4 �]! kå �
�]]˝ k] Ÿ+E Z

V � a])� o]$�]� � ` ˇ a]�] ı]) ]`˝]
)˘]˝ k] Ÿ+E R[

WBR � �]] r˙] k] � k]^( © )+˝ k] Ÿ+Ds WBS
�ä]]^+) n+ ^� �]+ t] �] g+&] - n]) /�])]4�]
)]˙�] œ] � ` �]]˝] � ` �]�]` n+D WBT ��]]yE r� `
�]À`Ds WBU � �]] r� n]�]Ds WBV � �]] r˝]]) œ]O

]]� k] �]]˙ k]Ds

-ˇ�]y V
R 	]`˝] RVBY

S �]˙] V[BY
�]�] WWBT
+ k] WBW

T �]�] RBRR

U -]�] WBV
-]�] YBR[

V �]` WBY

W Ü k]�] XBUSE UT

�������������������

g&�])] � q]�]y
R S)] RVBSZ

S)] RXBW

S -]�] UBRT

�������������������

-ˇ�]y W
T -]�] TBRTE RV

U ^�] TUBSE Y
S)] RUBSY

V �]�] VWBRS

W -]�] VBRS

X R)] SSBTZ

Y -]�] TBRS

Z �]�] SSBRT

R[ �]�] VBRS



RVUT -]�] k]�] WBWQXBT
&]^�]& � ` ˝])+ �]4O�]4 �]]ä]

�]�]]˝ k] Ÿ+E R

W �] kåO�] kå ı�]]�] œ] � œ] &]�]O�]^&)]
ı]`˝ k] Ÿ+E S

� a]& ı]) �]^æ�]]O� k]O�]^æ�]] ˝ k]�]
�]�]˝ k] Ÿ+D

�]]) � g]� a]( k� ^�]�]]	] � ` 0� œ+
� k] “/ ^( © �]+™D T

X /�]^�]4 �]�]� k] ı]+� k] 0� œ+ � o]&` �]�]]O
� ) � k] ˙]]�]] ˙]]4]] U

- n]) o)])^�]�] œ] k� ^&�] �]˝�] + k]
˙]] t4 k]D

Y � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] k4�]]�]
� )˝]] n+E

F�]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � k]
-ı]� k] ˙]`�]�] � ` 	]ı]˛] �]]� )
� +] n+E V

r� Ÿ] �]] g� �] k� 
]� o]$ � k] ^
]�]
� )˝]] gt+E W

0�]� ` ^� � k]� o]& �]`�]]) œ] � k] �]( )˝]
� )˝]] gt+E X

	]+) - n]) 0�]� œ] ˙] k] �])] a+-] n+E
�]�] � Ÿ] a&	�]�] œ] k� +�]]� k] � )
gt&]]D Y

Z -]) 4� 
]) � œ] &�] -]&�]` �]˘]
˙]] t4 ˝] k] � k] �]` �]) ˙]] t4 k]D R[ 4�
^)	˝ k]&]) � -]4]] ˝]]^� 0�]� ` �]]	 œ]
�]]+) � k] ˙]]4 - n]) 4� O4� � ) k� 0� œ+
˙]�]] k&D �]+ 
]) � k] 0�]� ` +^»�] t] ^�]� ]O
� k]]] - n]) ^( ) 
]) k� �]`˝])` � �]) œ] � œ] ˙] k]
� k] “/ n+ 0�]� k] � k+]]E F��]] ˝ k] k) �]]˛] - n])
� k] “/ n+HG - n]) �]+ � k+]]E F� k] “/ �]+™
n+IG ˝]�] �]+ ^)	˝ k]&]) � k+]]E F˘ a]ı] )+ k]I

��] œ]^� �]+ �]�]�] �]+ k]�]] � ] �]]�] � k]� k] � ]
�]+™ n+DGs
RR ��] œ]^� �]+ k]�]] � ` +` -]�]] ı]) Z

WBR[ ��]]yE r0�] k� ^ı]˝]] � ] �]] “/Ds

�] kå 
]) � k] �]�]� k] � ] k%) �]�]] ^&�]]
˙]]4]]

- n]) ! k] k" 
]) � k] � o]$+)D R

RS ��]] 
] k] kå ˘]¸]�] ı]) & n]å˝ k] Ÿ+H
��]] �]+ t] � k] “/ � n]�] œ] � k] ˙ a]˝]] “/

� k)]]H
˝ a]�]� k] ��]]�] � k] ä]+)`�]] ı] n]ˇ]] �]�]]

^&�]] n+E
� k]� ` k� ( �] � k] �]]]& n]�]]� �]�]]

^&�]] n+D S

RT ˝ a]�] � k]� ]) � ` �]]˝] œ] ı]) � a]	]
+ k]˝ k] + k]

- n]) � +˝ k] + k]E r��]] +�] -ı]� k] &�]
ı]) ˝]]� ˝]�]) �]+™ �]� k]Hs T

RU /�]^�]4 k+ /�])]4�] k� 
])]� k]E
� Ÿ] ˝ k] k) ^�]�]]( 4� )]� �" �]å]
� tÎ ]] U

- n]) �]+ � k]�] k]O+�]]˝]� V � k] -)]�]]
� ` 
]]"`� ˝]� ˝ a]�] ı]) ä a]��]
%]4]]DG � k]�]]- œ] k� ı])� k]	�])
�]+ k]�]] � ] �]+ k4�]]�] n+Ds

X �]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � k] � a]� k]
4� &	 “]�] ^&�]]�]]D � Ÿ]� k] k&�]] ^�

�]]& � ` ( �]�]� 0]�]` 	 a]Î +` a+ “/ ˛]`
^� 0�]� k] ^"^»�] œ] � ] 4� &�] � k]˙]]I )]˙]]
� k] k&� k] k� ^�]4 
]]�] � ` � "] “/ + k] ˘ a]� `
˛]` - n]) �]+ ( �]�] 0�] k� �]]& �] k]�]` ]�]`
˛]`D S ˙]�] ^"^»�] œ] � ] &�] k&	] � `
ı g])` +^)�]]�]` ˘]" � ) ]�]] ˝] k] � Ÿ]� k] � +]E
r k+ �]] k) ˙]+]�] k� �]]^�]� �]+ k]�]]E &�]]
� ) k� �] k]] œ] � k] �]]( � ) k&I W �]+™ ˝] k]
�]] g� �] �]+™ �]˘] ı]]4]] ��] œ]^� �]+ � �]O
ä] k]) n+Is X

T /�]^�]4 �]+ k]�]] � k] -ı]� k] n( �]� k] ı])

WBRS � �]] r� å
]]Ds WBRU � �]] r+�]]˝]
k� Ü]
 k]�]Ds ��]�&]
]�]` k& œ]D XBR � �]]	]`

˙]	]
])` - n]) ( )
])` � ` ( �]�]D

-ˇ�]y W
R S/˝] XBW

S/˝] SZBSVE
SW

S �]�] VBRR

T S)] RVBSZ
S)] RXBW

U 
�] SYBUR
-]�] VBV

V -]�] UBS

W �] k+ TTBSY
+ k] VBV

X ^
]�] SBV

Y �]` RBW

Z �]�] R[BVE W

�������������������

g&�])] � q]�]y
R -]�] TBRV

S R)] SRBRT
�]�] VZBRT
+ k] R[BU
-]�] VBX

T 
�] YBRXE RY
�]˙] XVBV

U 
�] SYBUZE V[
S)] RVBSZ
S)] RXBW
�]�] XBS[
�]�] YBU
�]�] R[BVE W
+ k] R[BW

V ^�] TUBSE Y

�������������������

-ˇ�]y X
W ^�]� “] RUBX

&]	] ZBRZ

X �]�] TXBU



-]�] k]�] XBUQYBS RVUU
& k]�]])] ] n]) ^� �]]D� R �]+ k]�]] � k] � +]E
r# `� n+E -�] k4�]] �]+™ + k]]]Ds

U �]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � k]
� a]� k] �]+ &	 “]�] ^&�]]�]]B � Ÿ]� k] k&�]] ^� �]] k)
˙]+]�] k� �]]^�]� �]+ k]�]] � k] a+��] ^&�]]
^� -]] �])�]]� ) �]ä]] &` ˙]]4I -]] � k]
^�]	]]�] ]+ k) �]]]) � k] � a]�]] ^&�]] - n])
ä]�]`�] k� 4� ^+�� k] � k] �]��] � )
^&�]]D V ˝]�] � Ÿ]� k] � +]E r k+ �]] k) ˙]+]�]
k� �]]^�]� �]+ k]�]]E &�]] � ) k� �]+ � +)

) k]� k&I S �]+™ ˝] k] �]] g� �] �]+™ �]˘] ı]]4]]
��] œ]^� �]+ � �]ä] k]) n+Is T

W /�]^�]4 �]+ k]�]] � k] -ı]� k] n( �]� k]
ı]) & k]�]])] ] n]) ^� �]]D U �]] k) ˙]+]�] k�
�]]^�]� �]+ k]�]] � k] � +]E r# `� n+E -�]
�]+ �]` �]+™ + k]]]Ds

X ı])� k]	�]) � k] � a]� k] �]+ &	 “]�]
^&�]]�]]B � Ÿ]� k] k&�]] ^� �]+ k]�]] 4� &`�]])
ı]) �]å] ˛]] ˙] k] �]] a+�] �]]]� ) �]�]]�]`
]�]` ˛]`I 0�] k� +]˛] � œ] 4� �]] a+�]
˛]]D Y �]+ k]�]] � k] � a]�]� k] ı g]!]E r-]�] k]�]E
˝ g] ��]] k&�]˝]] n+Hs � Ÿ]� k] � +]E r4�
�]] a+�]Ds �]+ k]�]] � k] � +]E r� Ÿ] -ı]�]` Ü]˙]]
/�])]4�] ı]) 4� �]] a+�] �]]]� k] ˙]] )+]
gt+D -�] � Ÿ] 0� œ+ - n]) �]]( �]+™ � tÎ ]]D V

Z /�]+]� � ` t1 ˘]` ˙]]+ W 0˙]]å &`
˙]] t4]` - n]) /�])]4�] k� ı]^�]¾]O�˛]]�]
˝]+�]O�]+�] � ) ^&4 ˙]] t4 k]D X � Ÿ] 4�
˝]�]�]]) ^�]4 �]]) k]�]]�] k� 
])]� k] ı])
+�]�]] � tÎ ]]Ds Y

R[ � k]˝ k]�] k� �]]˙]� -�]˙�]]+ Z � k]
/�])]4�] k� )]˙]] �]]) k]�]]�] R[ � k] �]+
� o] k&	] � k]˙]]B r-]�] k]�] /�])]4�] k� 
])]� k]
k� �]`˘] ˝ k] k) ^�]�]]( �]]^ä]	] � ) )+]
n+D RR k&	] k� �] k]] 0�]� ] � o] k&	] -�] - n])

�]+™ �]+ �]� ˝ k]D RS RR ��] œ]^� -]�] k]�]

XBT � �]] rı]!˝]]
]] �]+� g]�] ^� �]]Ds

� +˝]] n+E F�]]) k]�]]�] ˝]�]�]]) � k] �]])]
˙]]4]] - n]) /�])]4�] k� �] k]] œ] � k] ä]Î )
� o]&` �]�]]� ) -ı]� k] k&	] � k] � k] ˙]]�]]
˙]]4]]DGs R

RS ^( ) -�]˙�]]+ � k] -]�] k]�] � k] � +]E
r k+ &	]šE �]]] �]+ t] � k]D ˙]] �] g+&]
k&	] ˙]]E �]+ t] ˙]]� ) ) k]"` � �]]�

- n]) �]+™ -ı]�]` �]^�]��]�]]^�]�] t] � a]�]]D S

RT �]]) �]+ t] � k]˝ k]�] � œ] ^( ) � �]`
�]^�]��]�]]�]` �]˝] � )�]] T ��] œ]^� �]+ t]
)]˙]] � ] ı]^�]¾]O�˛]]�] U - n]) 4� )]˙�]
� ] � o]^&) n+Ds

RU ˝]�] -]�] k]�] � k] -�]˙�]]+ � k] � +]E
r� Ÿ] �] �]^�]��]�]�˝]] ˛]]E �] �]^�]��]O
�]�˝]] � ] � k]"]D � Ÿ] ˝] k] 4� ˘])�]]+] ˛]] V

- n])  g]�]) k� ı k]å œ] � ` k&�]�]]�] � )˝]]
˛]]D� RV �]]) �]+ k]�]] � k] � a]� k] � ao]$
˘])]� k] � ] � ]�] ! k]å� ) -]� k] k� ^�]4
� +]D �]+ k]�]] � k] � a]�]� k] � +]E F˙]]� ) � k])`
Ü]˙]] /�])]4�] � k] �]^�]��]�]]�]` � a]�]]DG W

RW /�]^�]4 -�] �]+ k]�]] � ] � o] k&	] � a]�]E
F˝ g] � +˝]] n+E r/�])]4�] k� ^�]�]](
�]^�]��]�]]�]` �]˝] � ) X - n]) /�]+]� k�

])]� k] k� ^�]�]]( Ü]˘]]) �]˝] � )Ds Y

RX /�]^�]4 �]+ k]�]] � k] � +] n+E r˝ k])`
ı]˝�]` 	]+) � œ] � k]	�]] �]�] ˙]]4]` - n]) ˝ k] k)
� k] k"O� k]^"�] t] ˝]�]�]]) � k] �]]) $]� k] ˙]] t4 k]D
˝ k])` ä]�]`�] �]]ı]� k] � ` $ k])` � k] �]]ı]� )
�] t]" �]` ˙]]4]` - n]) ˝ g] � a]& 4� -	 a]Ã
k&	] � œ] �] k)]] - n]) /�])]4�] k� �] k]] œ] � k]

ä]Î ) � o]&` �]�]]� ) -ı]� k] k&	] � k] � k] ˙]]�]]
˙]]4]]DsGs Z

Y �]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] � k] � a]� k]
4� &	 “]�] ^&�]]�]]D � Ÿ]� k] k&�]] ^�

])^�]�] œ] k� ( �] œ] � k] �])` 4� " k]� )` n+I
S 0�]� k] ı g]!]E r-]�] k]�]E ˝ g] ��]] k&�]˝]]

XBRS ��]]yE r) k]"` ]]Ds XBRU � �]]
r� g]�]) k� ( �] œ] � œ] ˘]`)] �]�]]	 k]
]]�]] ˛]]Ds

-ˇ�]y X
R 
�] TSBTW

�]˙] R[WBUUE
UV
+ k] RRBY

S ^	]� “] TSBRR

T �]�] RBZ
-]�] XBS

U ^	]� “] TSBRU

V -]�] YBS

W R)] RSBSVE TR
R)] RTBTT

X + k] R[BY
-]�] VBV
-]�] YBRU

Y S)] RVBYE R[
+ k] RTBRW

Z R)] RSBTS

R[ S)] RUBST

RR ^�]� “] SWBYE Z
-]�] RBR

RS ^�]� “] RYBRY

�������������������

g&�])] � q]�]y
R -]�] VBV

-]�] WBX

S �]�] T[BR[

T -]�] SBRS

U R)] RSBSZE TS
R)] RTBR

V -]�] RBR

W ^�]� “] RBX
�] k+ SBT
Sı]˝] RBSR

X ^�]� “] RRBSR
-]�] XBRT

Y �]` SBW

Z � n]
] SWBTT
S)] RXBW



RVUV -]�] k]�] YBTORT
n+Hs � Ÿ]� k] � +]E r])^�]�] œ] k� ( �] œ] � k] �])`

4� " k]� )`Ds ˝]�] �]+ k]�]] � k] � a]�]� k] � +]E
r� k])` Ü]˙]] /�])]4�] � ] o-˝] -] ]�]]
n+D -�] � Ÿ] 0� œ+ - n]) �]]( �]+™ � tÎ ]]D R

T �]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] k4�]]�]
� )˝]] n+E F� o]^&) � k] ]`˝] œ] k� �]˙]]�] ) k]� k]O
ı]`"� k] � ` -]�]]ä œ] -] t4]`D S +) � +™
�]]	 œ] ^�]!` + œ]]` T ^˙]�]� k] �]��]]"] !]
˙]]4]]IG
U ˝ a]�] �]�] �]+ � o] k&	] � a]�] k]E ˙] k] ])`�] œ]

� k] ) Ÿ]&˝ k] + k]E
k&	] k� &`�] ˙]�] œ] � ] �]]	]
� )˝ k] + k]E U

V ˙] k] � +˝ k] + k]E F�]4 ˘] t]& � ] ˝�] k]+])
� �] �]˝�] + k]]] V ˝]]^� +�]
-�]]˙] � k]˘] �] œ� H

�]�˝] � ] ^&�] W � �] �]`˝ k]]] ˝]]^�
+�] -�]]˙] � k]˘] �] œ� H

^( ) +�] 4ı]]� � ` �]]ı] ! k]"` � )
�] œ�  k]E

	 k] k� �]� � ] �]ä]�] �]æ] �] œ�  k]
- n]) ˝])]ä g] � œ] o&$` �]] œ) k]D X

W ^( ) +�] ˘] t]&` � k] ä]Î )˝]� o]& œ] � k]
�])`& �] œ�  k]E

4� ˙] k]å` ˙ g]˝]` k� &]�] ı]) ])`�]
� k] �])`& �] œ�  k] Y

- n]) -�]]˙] � ` ( "� �] � k]˘]
�] œ�  k]DG

X �]+ k]�]] �]] g� �] � ` 	]]�] Z � ` 	]ı]˛]
�]]� ) � +˝]] n+E

F� Ÿ] 0�]� ] 4� �]` � ]�] �]+™
� g]� gt]]]D R[

Y /�]^�]4 k&	] � t]ı k]]]E�
/�]� ] +) ^�]�]]�]` �]]˝]�]

�]�]]4]]D RR

YBV �-^˝]y ]RU k& œ]D YBY � �]] rˇ])˝]`
� t]ı k]�]`Ds

��]] �]+ k&	] �]`�] �]&` � ` ˝])+
0�]å� k] �]+™ �] k]]]H

^�]Ò] � ` �]`�] � ` ˝])+ �]+™ 
] k"]]O
�] kæ]]HG R

Z �]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
k4�]]�] � )˝]] n+E

F0�] ^&�] � Ÿ] �])` & k]ı]+)` � œ] � g])˙]
a$�]] gt&]]

- n]) ^&�] k� 0˙]]� k] � œ] k&	] � œ]
t-ˇ k])] � ) gt&]]D S

R[ � Ÿ] ˝ a]�+] k) ˝�] k]+]) œ] � k] �]]˝]�] � œ]
�]&�] gt&]]E T

˝ a]�+] k) �]�] ]`˝] œ] � k] 	] k]� ]`˝] œ] � œ]
�]&�] gt&]]D

� Ÿ] �]�]� ` � �]) ı]) "]" - k]æ] t1 ]]
- n]) �]�]� ] ^�]) � at]å�]] t1 ]]E

� Ÿ] 0�]� k] k4� k] �]]˝]�] � )�]] t1 ]] ˙ n]� k]
� k] “/ /� �] n]˝ k] � k] k" � ` �] n]˝] ı])
� )˝]] n+

- n]) 0�] ^&�] � ] o-˝] �] a+˝] � å�]]
+ k]]]DG

RR �]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]
k4�]]�] � )˝]] n+E

F k&�] k]I � k] ^&�] -] ) k+ Ÿ+E
˙]�] � Ÿ] k&	] � œ] -� ]�] � k]˙ gt]]]E
) k]"` - n]) ı]]�]` k� ^�]4 �]+™
�]_�� �]+ k]�]] k� �]˘]�] � a]�]� k]

k� ^�]4 �] k]] � g]� k]Oı�]]� k] )+
˙]] t4 k]D U

RS � k] �]å�]å]˝ k] a+4 4� �]]]) � k]
g&�] k) �]]]) ˙]] t4 k]E

0¢]) � k] ı g])�] ˙]] t4 k]D
�]+ k]�]] k� �]˘]�] œ] � ` �] k]˙] � œ]

�]] k)O�]] k) ^( œ) k]E �]]) � +™ �]+™
ı]] t4 k]D

RT 0�] ^&�] � ao]&) at� �]]^)�] t] - n])
˙]�]]�] -]&�]`

-ˇ�]y Y
R -]�] UBRS

-]�] XBY

S + k] R[BV
-]�] VBST

T -]�] WBZE R[

U -]�] SBWE X

V ^�] R[BR[

W ^	]� “] S[BY

X � n]
] RZBTVE TW
+ k] RSBX
�]` WBR[E RR

Y � n]
] SVBTZ
-]�] SBW

Z 
�] TTBSW
�]˙] WYBTU

R[ + k] YBRT

RR + k] UBT

�������������������

g&�])] � q]�]y
R -]�] ZBV

S �]` TBW

T + k] SBRR

U �]˙] XUBZ
�] k+ XBSW
�]˝] UBU



-]�] k]�] YBRUQZBZ RVUW
ı�]]�] k� �]] k) � k]+ k]	] + k] ˙]] t4 k]D

RU ˙] k] �]]�]^)�]] k� ı]]ı] R � ` 	]ı]˛]
�]]� ) � +˝ k] Ÿ+E

r k+ &]�]E ˝ k] k) k&�]˝]] k� ˙]`�]�] � `
	]ı]˛]Is S

- n]) r� k])	 k]�]] k� )]�˝ k] � `
	]ı]˛]Is T

� k] ^]) ˙]] t4 k] - n]) ^( ) � �]` �]+™
0 œ#  k]DGs U

Z � Ÿ]� k] �]+ k]�]] � k] � k]&` k� 1 ı]) k&�]] V

- n]) 0�]� k] � +]E r� o]� k] k� ^�] k) � k]
�]]) - n]) &+�]`ä œ] ^+�] ˙]] t4]`D ^�]) œ] � k]
� ]" $]�] - n]) � Ÿ] �]]	] � k] �]˘]� k]�]]� k] �]�]`
� k] ˝]�]�]]) � k] �]]) $]� gt]]]D � k] “/ �]` �]]]
�]+™ ı]]4]]E ˙] k] �]˘]� k] � ` � k]^	]	] � k)]]
�]+ � ]�]�]]�] �]+™ + k]]]D W

S -]) � k] � ì] �] k]&� ) 0�]� œ] ˙]]
^!ı œ]E

˝] k] � Ÿ] +]˛] �]æ]� ) 0� œ+ ^�]� ]�]
�]] t1 ]]D

-]) � k] 1 ı]) -]�]�]]�] œ] � œ] ˘]� k]
˙]] t4E

˝] k] � Ÿ] 0� œ+ �]`˘ k] 0˝]]) �]] t1 ]]D
T -]) � k] � )� k]�] � ` ˘] k]"` ı])

˙]]� ) ^!ı] ˙]] t4E
˝] k] � Ÿ] 0� œ+ gt%æ� ) ı]� å � gt]]]D X

-]) � k] � k])` �]ä]) œ] � k] ^!ı]� k] k�
^�]4 �]� ao]&) k� ˝]�] � œ] 0˝])
˙]] t4E

˝] k] � Ÿ] �]+ t] �] t]ı] � k] 0� œ+ $�]� k] � ]
a+��] gt&]]D

U -]) a&	�]�] 0� œ+ � t]ˇ a]-] “/ � œ] � k]
˙]] t4E

˝] k] � Ÿ] �]+ t] ˝]�]�]]) � k] a+��] gt&]]
- n]) �]+ 0� œ+ �]]) $]� k]]`D Y

� Ÿ] 0�] ı]) �]ä]) )� gt]]]E -]	]`�]
k&� k] k� ^�]4 �]+™E ^�]ı]^¢] �]]� k] k�

^�]4D Z

V ��] œ]^� k&	]� � k] g!� k]�]]�]] �]] k)
˙]+]�] � ] �]]^�]� - n]) � k]�]]- œ]
� ] ı])� k]	�]) �]+ k]�]] n+E

/�]^�]4 k&	] ^ı]
]�] ˙]]4]] R - n])
0�] k� �]�]` ^�]�]]�]` �]]˝]�]
�]�]] t4 k]E S

�]])] k&	] �]`�] �]&` � ` ˝])+
0�]å� k] �] k]]]E

- n]) ^�]Ò] � ` �]`�] � ` ˝])+ 
]"
˙]]4]]D T

W F˙] k] -]�]�]]�] œ] ˝]� ˙]]� k]�]]�]`
�]`^æ�] t] �]�]]˝]] n+E

ˇ])˝]` ı]) -ı]�]` /�]])˝] �]å`�
� )˝]] n+E

˙] k] �]� ao]&) k� ı]]�]` � k] � a]�]]˝]] n+
˝]]^� 0� k] ˇ])˝]` ı]) �])�]]4 U

P0�]� ] �]]�] �]+ k]�]] n+DG V

X �]+ k]�]] k4�]]�] � )˝]] n+E F/�])]4�]
k� �] k]] k]E ��]] ˝ a]�] � k] k) ^�]4
g� ^	]�] œ] ˙ n]� k] �]+™ + k]H

��]] � Ÿ] /�])]4�] � k] ^�]Ò] � k]E W

ı]^�]_	˝]�] œ] � k] k© ˝ k] � k] X

- n]) �]`^)�]] � k] � `) � k] �]+™
^�]� ]�] �]]�]] ˛]]HG Y

Y �]+ k]�]] k4�]]�] � )˝]] n+E F k&�] k]I
� Ÿ] �]] k) ˙]+]�] � ] �]]^�]�
�]+ k]�]] /�] ı]]ı]` )]˙�] � k] k&�]
)+] gt+E

� Ÿ] ˇ])˝]` � k] /�]� ] �]]�] k]O^�]	]]�]
^�]"] gt&]]D Z

�]]) � Ÿ] �]] g� �] k� 
])]� k] � k] ı g])`
˝])+ �]]	] �]+™ � tÎ ]]DG R[

Z F��] œ]^� k&�] k]I � Ÿ] a+��] k& )+] gt+
- n]) � Ÿ] �]�] )]� �" œ] k� �]`˘] /�])]4�]

k� 
])]� k] � k] ^+�]] t1 ]]E RR

ZBV � �]] rˇ])˝]`Ds ZBW � �]] r-ı]	]] � ao]�]&
]å]Ds

-ˇ�]y Y
R + k] YBV

+ k] R[BV

S R)] RSBSYOT[

T -]�] VBV

U S)] RYBRR
+ k] RTBRW

�������������������

-ˇ�]y Z
V �]�] WBR

�] k+ RBSXE SY

W -]�] SBRU

X ^�]� “] STBSU

Y � n]
] SWBTT

Z 
�] SYBWTE WV

�������������������

g&�])] � q]�]y
R �]` RBU

S + k] UBT

T -]�] YBY

U -�] TWBSXE SY
�]˙] RTVBX

V ^	]� “] TBRV
-]�] UBRT
-]�] VBY

W ^	]� “] RSBVR

X ^�]� “] UXBU

Y S)] RWBZ

Z R)] RTBTU
S)] RYBRR

R[ ^�]� “] T[BRR

RR � n]
] SWBTT

�] SYBWU



- k]�]È]+
�]]) o]�]

�]� o]$` 4& k]�] 	]`˘]] ^� �]] ˙]]4�]] LROZM

�]] g� �] ı]) 4& k]�] k� ä a]��] LR[ORUM

�]+ k]
]] � ] ^&	] �]�] )]� �" œ] ı]) -]
ı] kå�]] LRVE RWM

�]] g� �] � ] �])]	]] �]+]�] + k]�]] LRXOSRM

�]] g� �]E 4& k]�] � k] �]��] � ) k&�]] LRYM

)]˙]O-^ˇ]� ]) �]+ k]
]] � ] + k] ˙]]4�]] LSRM

RVUX -]�] k]�] ZBR[Q- k]�]È]+ �]]) o]�]
˙ n]� k] � k] “/ !�]�]] ^+�]]˝]] n+
˝]]^� 4� �]` o� � å ä]�]`�] ı]) �]

^] k)D
R[ � k] k) �] k]] œ] � œ] � k] ^˙]˝]� k] �]` ı]]ı]` Ÿ+E

� k] �]�] ˝]�]�]]) � k] �]] k) ˙]] t4 k]E
� k] �]�]` �]] k) ˙]] t4 k] ˙] k] � +˝ k] Ÿ+E

r^�]ı]^¢] +�] ı]) �]+™ -]4]`E
+�]] k) ı]]�] ˝]� �]+™ ( " k� ]`DsG

RR F0�] ^&�] � Ÿ] &]^�]& � ] ^])] a+-]
!ıı]) � �]å] � tÎ ]]E R

� Ÿ] &)] œ) � �]) gt&]]E
˙] k] � o]$+) �]�] ]�]] n+ 0� k] & k]�]])]

�]�]] t1 ]]E
� Ÿ] 0� k] & k]�]])] �]�]] t1 ]] - n]) �]+

� a]À˝] œ] ı]+� k] ˙ n]�]] + k] ˙]]4]] S

RS ˝]]^� � k] 4& k]�] k� �]˘ k] a+4 ^+�� k] ı])
-^ˇ]� ]) � œ) T

- n]) 0�] �]�] )]� �" œ] ı]) �]`E ˙] k]
� k] k) �]]�] � k] ı a]� ] k) ˙]]˝ k] Ÿ+DG �]+
�]+ k]�]] � ] k4�]]�] n+E ˙] k] �]+ �]�]
� ) )+] n+D

RT �]+ k]�]] k4�]]�] � )˝]] n+E F k&�] k]I � k]
^&�] -] ) k+ Ÿ+E

ZBRR � �]] r˝ o]� g]C �] k]ı]å`Ds � �]] r0	]� `
&)] œ)Ds

� "] “/ � )� k]�]]� k] � ] � ]�] ı g])] + k]� k]
� k] ı]+� k] ˙ a]˝]] “/ � )� k]�]]�]] -]
˙]]4]]E
o- g]) ) Ÿ]&� k]�]]� k] � k] ı]+� k] �]`˙]
�] k]� k]�]]�]] -] ˙]]4]]E R

ı]+]å œ] � k] �]`# ` &]�]O�]^&)]
"ı] k� ]`E S

�]�]` ı]+]^å�] œ] � k] /�]� ` ˇ]])]
�] k+]`D T

RU � Ÿ] -ı]�]` Ü]˙]] /�])]4�] � k] /� ¹]
� ) k� � t]ˇ a]-] “/ � k] �]]ı]�] � k]
-] t1 ]]E U

� k] 0˙]]å ı] kå a+4 	]+) œ] � k]
& k]�]])] �]�]] t4 k] - n]) 0� œ+ -]�]]&
� œ) k]E V

� k] o- g]) œ] k� �]]] �]]] t4 k] - n])
0�]� ` &]�]O�]^&)] ı]` t4 k]E W

� k] �]]`˘ k] �]]] t4 k] - n]) 0�]� ] ( �]
�]] t4 k]DG X

RV ˝ a]�+])] ı])� k]	�]) �]+ k]�]] � +˝]]
n+E F� Ÿ] 0� œ+ 0�] k� k&	] � œ]

�]]] t1 ]]E
� Ÿ]� k] 0� œ+ ˙] k] k&	] ^&�]] n+E
�]+ t] � k] 0� œ+ ^( ) � �]` �]+™ 0�]]å]

˙]]4]]DGs Y

-ˇ�]y Z
R �]�] ZBWE X

�]�] RWBV
^�]� “] STBV
�] k+ TXBSUE SV
˙]� RSBY
� g]� RBTROTT

S S�]�] XBRR
Ü k]�] RVBRWORY

T ^�] SUBRY
�]�] RRBRU
- k]�] RYE RZ

�������������������

g&�])] � q]�]y
R � n]
] SWBV

+ k] SBSS

S �] k]4 TBRY

T �]�] TVBR
�]�] VVBRS

U 4˙] TBR
^�]� “] T[BT
�] k+ TZBSV

V �]�] WRBU
�] k+ TWBTT

W �]�] WVBSRE SS
�] k+ SYBSVE SW

X �]�] WSBYE Z
�]` UBU

Y �]�] W[BSR
�] k+ TUBSXE SY
�] k+ TXBSV



- k]�]È]+ RORR RVUY
R - k]�]È]+ � � k] ^�]�]] &	 “]�]D
0�]� k] 4& k]�] k� �]] k) � œ] �]] k) ˙]+]�]

k� �]]^�]� �]+ k]�]] � ] �]+ � o] k&	]
� a]�]]�]]B R

r+�]� k] �]+ k]�]] � k] 4� �]�]) � a]�]` n+E
)]� �" œ] � œ] 4� g&˝] � k]˙]] ]�]] n+ ˙] k]

� +˝]] n+E
F-]- k] +�] 0�] k&	] k� ^�]�]](

� a]Ã � ` ˝ n]�]])` � œ)DGs S

S r k&�]I � Ÿ]� k] ˝ a]� k] )]� �" œ] � œ] ! k]"] � )
^&�]] n+E

˝ a]� k] 4� &�] ˝ a]˘! �]�]�]] ˙]]4]]D T

T k+ ˘]¸]�] � ` &)]) œ] � œ] )+� k]�]]� k]E
˝ k] k)  a]�˝]]�] ^&�] � k] ˝ a]� k] ˇ] k]�]]

^&�]] n+D U

k+ t1 ˘]]/�] œ] � œ] �]�]� k]�]]� k]E ˝ g] �]�] � œ]
� +˝]] n+E

F� n]�] � a]� k] �]`˘ k] ^])]4]]HG
U ˘]] k+ ˝ g] 0� ]�] � ` ˝])+ t1 ˘]] “/ ı])

-ı]�]] 
] œ]�]�]] �]�]] � k]E�
˘]] k+ ˝ g] ˝]]) œ] k� �]`˘] -ı]�]] 
])

�]�]] � k]E
ı]) � Ÿ] ˝ a]� k] �]+ t] � k] �]`˘ k] ^])]

gt&]]Ds �]+ �]+ k]�]] � ] k4�]]�] n+D
V r-]) )]˝] � œ] ˝ k] k) �]+ t] ˘] k])O� a] k" k)

-] ˙]] t4E
˝] k] ��]] � k] ^�] “( 0˝]�]] �]]�] �]+™

� g] œ" k] ^˙]˝]�]] � k] ˘]]+˝ k] Ÿ+H
�]] -]) o- g]) �]" k])� k]�]]� k] ˝ k] k)

�]+ t] -] ˙]] t4E
˝] k] ��]] � k] �]`�]� k]�]]�] œ] k� ^�]4 a� !

o- g]) �]+™ ! k]å ˙]] t4 k]H
Lı]) ˝ a]� k] ı g])` ˝])+ �])�]]& ^� �]]

˙]]4]]IM� V

R � �]˝]�]�] r�]+ k]
]] � ] � k]
]� Ds U � �]]
�]]�]&E r t1 ˘]] 0 kåDs V � �]] �]]�]&E r
 k]
^� �] +& ˝]� �])�]]& � œ)� k]Hs

W k&�]E 4�]]�] � ] ˘]ıı]]O˘]ıı]] !]�]]
]�]]E

0�]� ] ^!ı]] �]ä]]�]] gt%æ ^�]� ]�]]
]�]]D

X ˝ k] k) �]]^˛]�] œ]� � k] ˝ a]� k] ˇ] k]�]] ^&�]]E
0�+ œ]� k] ˝ a]� k] �]`�]] ˝]� �] k&å ^&�]]D
^˙]�] k� �]]˛] ˝ k])] 	] o]^˝] � ] ^)	˝]]

˛]]E � k] ˝ a]�] ı]) +]�]` + k]˝ k] Ÿ+D
˙] k] ˝ k] k) �]]˛] ) k]"` �]]˝ k] Ÿ+E �]+` ˝ k] k)

^�]4 ˙]]�] ^�]!]˝ k] Ÿ+
- n]) ˝ a]� k] ı]˝]] �]` �]+™ ˘]�]˝]]Ds

Y �]+ k]�]] k4�]]�] � )˝]] n+E
r0�] ^&�] � Ÿ] 4& k]�] k� � a]^Ã�]]�]

�] k]] œ] � ] �]]	] � tÎ ]]E R

4�]]�] k� ı]+]å` /�]] k� � œ] ı n]�]`
�]�]�] )�]� k]�]]�] œ] � k] ^�]"] gt&]]D

Z k+ ˝ k]�]]�]E ˝ k] k) �] k]Ã] ˛])O˛])
� t]ı œ] k]E S

��] œ]^� 4�]]�] k� ı]+]å` /�]] k� � ]
+) o/�]]�] �]]) $]�]] ˙]]4]]D T

R[ ˝ g]� k] -ı]� k] �]] “/ �]] g� �] ı]) ˙] k] ä a]��]
^� 4 Ÿ+E U

0�] � ])�] ˝ a]� k] �] a+˝] 	]˜�]&] + k]�]]
ı] kå]]E V

˝ a]� k] +� k]	]] k� ^�]4 ^�]"] ^&�]]
˙]]4]]D W

RR ^˙]�] ^&�] ı])]4 �] k]] 0�]� ` � k]�]]
� k] � o]&` �]�]]� ) � k] ]4E X

0�] ^&�] ˝ g] ^� �]] k) �]å] ˝]�]]	]]
k&�]˝]] )+]D

˙]�] ı]) k&�]` 0�] k� 	]+) � � œ]

 a]�]� ) �]Î 	]� k]�] ı]) ^˘]^¹�] t]
$]�]� k] �] k]E Y

˝]�] ˝ g]� k] �]` 0�] k� ˙ n]�]] � ]�]
^� �]]D

X � �]] r˝ k] k) �]]˛] � )]) � )	 k]
]]�] œ]Ds RR
��]]yE r( ]"� Ds

R �]�] SRBRR
�] k+ SVBRSORU
�] k]4 TBRZ
-]�] RBRRE RS

S ^�]� “] UZBRUORW

T ^�]� “] UZBY

U �]�]] RBU

V 
�] SUBSR
^�]� “] UZBZE R[

�������������������

g&�])] � q]�]y
R ^�]� “] UZBX

S 0˝] TWBR[E RR
^�]� “] UZBSS
�] k+ SVBRT
-]�] RBRS

T �]�] TUBVE W

U 0˝] SXBURE US
^�] S[BS[E SR
�]˙] YTBUOW
�]˙] RTXBX
�] k]4 TBRZ
-]�] RBRR

V ^�]� “] UZBRT

W �]�]] RBTE U

X S)] SUBR[E RW
^�]� “] VSBSY

Y �] k]4 TBT



RVUZ - k]�]È]+ RSOSR
RS ˝ g]� k] �]+ -˘!] �]+™ ^� �]]E

-ı]� k] �]] “/ � ` �])�]]&` k� ^&�]E
0�]� ` � a])` +]�]˝] ı]) ˝ g]� k]
� a]^	]�] t] �]�]]�]™E R

^˙]�] ^&�] �] g+&] k� �] k]] œ] � ]
�]]	] a+-]E 0�] ^&�] ˝ g]� k] ˙]	�]
�]�]]�]]D S

˙]�] 0�] ı]) � a]�]`�]˝] g""` ˝] k] ˝ g]� k]
�]å`O�]å` $™ œ] �]])`D

RT ^˙]�] ^&�] � k] k) �] k]] œ] ı]) ^�]ı]^¢]
-]�]`E ˝ g] 0�] k� 	]+) � � œ] 
 a]�]]E T

0�]� ` �])�]]&` ı]) t+�]]E � a]	]
a+-]E

^�]ı]^¢] k� ^&�] ˝ g]� k] 0�]� ` & n]�]˝]
ı]) +]˛] $]�]]D U

RU ˘] n])] k+ ı]) �] kå + k]� ) ˝ g]� k] �]]]� k]O
�]]�] œ] � k] �]]) $]�]]E V

^�]ı]^¢] k� ^&�] •ä]&] �]˘]� k]�]]�] œ] � k]
a&	�]�] œ] k� +�]]� k] � ) ^&�]]D W

RV �]+ k]�]] � ] �]+ ^&�] � )`�] n+E
˙]�] �]+ �]�] )]� �" œ] k� ^�]�]](
-]4]]I X

˙ n]�]] ˝ g]� k] g&�]) œ] k� �]]˛] ^� �]]E � n]�]]
+` ˝ k] k) �]]˛] ^� �]] ˙]]4]]E Y

˝ k])] ^� �]] ˝ k] k) +` ^�]) -] ı] kå]]D
RW � k] k) ı]^�]¾] ı]� “]˝] ı]) ^˙]�] ˝])+ ˝ a]�]

�] k]] &]�]O�]^&)] ı]`˝ k] ) k+E
0�]` ˝])+ �]�] )]� �" � k])] © k]ˇ] ı]`˝ k]

) œ+ k]D Z

0� œ+ � k])] © k]ˇ] ı]`�]] ı] kå]]E � k] 0� k]
]"� ˙]] t4 k]

- n]) k4� k] + k] ˙]] t4 k] �]]�] k] � k] �]˙ g]&
� œ] ˛ k] +` �]+™D

RX � k]^� �] ^�]��] k]�] ı]+]å ı]) � k] �] k]]
) œ+ k] ˙] k] •ä]&] �]˘] ^�]� � œ] k] R[

- n]) �]+ ı]^�]¾] #+ k)]]D RR

RT ��]]yE r( ]"� Ds

�]] g� �] � ] 
])]�]] -ı]�]`
˘]`ä] œ] ı]) & k]�]])] -^ˇ]� ])
� ) � k]]]D R

RY �]] g� �] � ] 
])]�]] -]] �]�] ˙]]4]]
- n]) � g]� a]( � ] 
])]�]] �]ı] œ"D
4�]]�] � ] 
])]�]] 
]]�]O g( �] �]�]

˙]]4]]E
^˙]� k] � k] ˙]�]]� ) �]��] � ) œ& k]D
4�]]�] k� 
])]� k] � k] � k] “/ •ä]&] �]+™

�]˘ k]]]E S

��] œ]^� �]+ �]]˝] � a]& �]+ k]�]] � k]
� +` n+D

RZ � k] 4�]]�] k� ı]+]å` /�]] k� - n])
� k] k]�] ı])E

ı]^�]_	˝]�] œ] k� k&	] - n]) 	] k( O
�]]+ ı]) -^ˇ]� ]) � ) � œ] k]D T

� k] 4Ü n]�] - n]) �]]�]^)�]] k� � n]&]�] œ]
ı]) � �ä]] � ) � œ] k]D U

- n]) ^�]��]]�]`�]E ^]�]]& � k] -ı]� k]
-^ˇ]� ]) � œ] � ) � k]]]D

S[ � a])�]] � ` %�]]�]� V � k] � k] ]4
� o]^&�] œ] � k]E

+ t]E /�])]4�] k� �] k]] œ] � k] �]+
/�]]� ] ^&�]] ˙]]4]]E

˙] k] � �]]^�]�] œ] k� k&	] � k] � k]� ) �]])O
ı]˝] W ˝]� n( �]] n+D

- n]) �]Î 	]� k]�] k� � o]&` ˙] k] �]ı]]O
)]& � œ] ˛ k]E 0� œ+ � k] k]�] k�
	]+) œ] ı]) -^ˇ]� ]) ^&�]]
˙]]4]]D X

SR 0Ã]) ^&�]]� k]�]]� k]E ^�]��] k]�] ı]+]å
ı]) ˙]] t4 k]

^� 4�]]�] k� ı]+]å` /�]] k� � ]
��]]�] � œ) Y

- n]) )]˙]O-^ˇ]� ]) �]+ k]�]] � ] + k]
˙]]4]]Ds Z

S[ � �]] r�]æDs

R �]` UBRR

S ^
]�] UBSR

T ˙]� RBRV

U �]˙] RTXBX
�] k+ SVBRS

V -]�] RBRR

W ^�]� “] T[BX

X ^�]� “] ZBSVE SW
^�]� “] SVBTS
�] k]4 TBRSE RU
�]` VBRV

Y �] k+ TVBRV

Z ^�]� “] SVBRX
^�]� “] UZBRS

R[ �] k]4 SBTS

RR �]�] UBT
˙]� YBT

�������������������

g&�])] � q]�]y
R �]�] RUBS

-]�] ZBRRE RS

S ^�]� “] UZBRXE
RY
�] k+ TVBRV

T �]�] RRBRU
-]�] RBY
-]�] ZBRRE RS

U S)] RXBSU
^�]� “] TRBVE W

V �]˙] RSSBWE X

W R)] RXBZ

X ^�]� “] RTBRZ
^�]� “] TTBRT

Y �]˙] RUZBWE X
�] k+ TVBRR

Z �]˙] SSBSY
˙]� RUBZ



R �]+ k]�]] � ] �]+ � o] k&	] -^�]¢ n] k� � k] k"
�] k]�]]� R k� ı]]�] ı] at+˘]]B S r˙]]I

0�] �] kå 	]+) �]`�]� k] � k] ˙]] S - n]) 0� k]
�]ä]] � a]�]]D ��] œ]^� � Ÿ] 0�]� ` a&�"˝]] � k]
-�] k&�]] �]+™ � ) �]� ˝]]Ds

T � k]^� �] �] k]�]]E �]+ k]�]] � k] g&) ˝])O
	]`	] � ` ˝])( �]]]]D �]+ �]]( ] ˝]�
]�]] - n]) �]+ t] 0� k] 4� ˙]+]ä] ^�]�]] ˙] k]
˝])	]`	] ˙]] )+] ˛]]D �]+ ^� )]�]] k&� )
˙]+]ä] ı]) ˘]æ ]�]] - n]) �]]� ` �] k]] œ] k�
�]]˛] ˝])	]`	] k� ^�]4 )�]]�]] a+-] ^�
�]+ k]�]] � k] g&) ˘]�]] ˙]]4D

U ˝]�] �]+ k]�]] � k] �]� ao]&) � œ] 4� ä]�])O
&�˝] - t]ˇ]` ˘]�]]�]`D k4�]] �]� o]� )
˝ g]( ]�] 0# ] ^� ˙]+]ä] g""� k] ı]) ˛]]D
V �]]^�]� �] a+˝] $) ]4 - n]) -ı]� k]O
-ı]� k] k&�]˝]] � k] ı a]� ])� k] �] k]D ˙]+]ä] � k]
+�]� ] � )� k] k� ^�]4 � k] �]]�]]�] 0# ]O0# ]O
� ) �]� ao]&) � œ] œ( � � k] �] k]D T � k]^� �] �] k]�]]
˙]+]ä] k� ^�]˘]� k] ^+�� k] � œ] ]+)` �]™&
�] k]�]] a+-] ˛]]D W ˙]+]ä] � ] � ı˝]]�]
�] k]�]] k� ı]]�] -]�]] - n]) � +� k] �]]]E

RBR � �]˝]�]�] r( ]˝]]Ds

r k4� k] �]�˝] � œ] ˝ g] �] k] )+] n+H 0#E -ı]� k]
k&�]˝]] � k] ı a]� ])I ��]] ı]˝]] �]˘˘]] ı])O

� k]	�]) +�]])` � a]�] � k] - n]) +�] ^�]"� k] � k]
�]˘] ˙]] t4Ds R

X ^( ) � k] 4� O g&�] k) � k] � +� k] �] k]E
r-]- k]E +�] ^˘]^¹�] t] $]�]� ) S ı]˝]]
�]]] t4 ^� �]+ ^�]ı]^¢] ^� �]� ` �]˙]+ � k]
-]�]` n+Ds 0�+ œ]� k] ^˘]^¹�] t] $]�]` - n])
^˘]¹` �] k]�]] k� �]]�] ^�]� �]`D T Y � k]
�] k]�]] � k] ı g]!� k] �] k]E r� k]+)�]]�]` � ) k�
+� œ] �]˝]] ^� /�] ^�]ı]^¢] k� ^�]4 � n]�]
^ä]�� k]&]) n+H ˝ g] ��]] � ]�] � )˝]] n+H
� + t] � k] -]�]] n+H ˝ g] ^� �] k&	] � ] )+� k]O
�]]�]] n+ - n]) ^� �] ˙]]^˝] � k] n+Hs

Z 0�]� k] � +]E r� Ÿ] 4� /ì]` gt+D - n])
� Ÿ] ��] “] k� ı])� k]	�]) �]+ k]�]] � ` 0ı]]�]�]]
� )˝]]� gt+E �]+` ı])� k]	�]) ^˙]�]� k] �]� ao]&)
- n]) ˇ])˝]` � k] �]�]]�]] n+Ds

R[ �]+ � a]�]� ) � k] -]&�]` - n]) �]` $)
]4 - n]) 0�+ œ]� k] �] k]�]] � k] ı g]!]E r˝ g]� k] k4�]]
��] œ] ^� �]]Hs L�]]^�]� œ] � k] ı]˝]] ˘]�]]
^� �] k]�]]E �]+ k]�]] � k] g&) �]]] )+] n+D

RBZ ��]]yE r� ] $) �]]	]˝]]Ds

�] k]�]]
�]]) o]�]

R �] k]	]] 	 k] �]+ k]
]] � k] g&) �]]�]	 k] � `
� k]^�]�] � ` LROTM

�]+ k]
]] 4� �]� o]� ) ˝ g]( ]	] �]]�]] LUOWM

�] k]	]] � a]�]`�]˝] � ` ˙]å LXORTM

�] k]	]] � k] ˝ g]( ]	]` �]� ao]&) � œ] œ( � ] LRUORWM

4� �]å` �]!�]` 0� k] ^	]�]�] �]�]` LRXM

S �]!�]` k� ı k]" � œ] �] k]	]] � ` Ü]]˛ “]	]] LROZM

�]!�]` 	 k] 0� k] ä]�]`	] ı]) 0�]�] ^&�]] LR[M

T �] k]	]] ı])� k]�
]) � ` -]�]] �]]	]� ) 	]`	]
 k]
�]�]] LROUM

� o] k&�] � a]	]� ) 	]`	]
 k] k� �] k]�] œ] 	 k] ı]�˘]]˝]]ı]
^� �]] LVOZM

ı])� k]�
]) 	 k] 	]`	]
 k] � ] 	]]�] 	]+™ ^� �]] LR[M

U �] k]	]] �]å� 0#]C �])	]] ˘]]+˝]] n+ LROTM

�]+ k]
]] 	 k] �] k]	]] � k] &�]] � ` �]`] &` LUORRM

r��]] ˝ k])] � a]�� k] � k] �]å� 	]] �]+` n+Hs LUM

�]`4 � ` � k]�] � k] �]�]� LWOR[M

-ˇ�]y R
R S)] RUBSV

� g]� RRBSZE
T[

S �]˝] RSBUR

T Ü k]�] SXBRYE TY

�������������������

g&�])] � q]�]y
R �] k] TBZ

S 	]`˝] RWBTT
	]`˝] RYBRY

T �]+ XBRUE RY
R�]�] RUBUSE
UT

RVV[



RVVR �] k]�]] RBRRQSBZ
�]+ �]]˝] � a]& �] k]�]] � k] 0� œ+ �]˝]]�]` ˛]`DM
RR �]� ao]&) � œ] ˝ g]( ]�] � ] � +) �]æ˝]]
+` ˙]] )+] ˛]]D 0�] -]&^�]�] œ] � k] �] k]�]]
� k] ı g]!]E r�]˝]]E +�] ˝ k] k) �]]˛] ��]] � œ)
^� �]� ao]&) 	] o]˝] + k] ˙]]4Hs RS �] k]�]] � k]
� +]E r� a]� k] 0# ]� ) �]� ao]&) � œ] œ( � & k]E
˝]�] �]� ao]&) 	] o]˝] + k] ˙]]4]]D � Ÿ] ˙]]�]˝]]
gt+E �]+ �]� o]� ) ˝ g]( ]�] � k])` �]˙]+ � k]

˝ a]�] ı]) -]�]] n+Ds RT ^( ) �]` �]]^�]�
ä] k])Oä] k]) � k] ˘]ıı g] ˘]�]]� k] �] k] ^� ^� �]`
˝])+ ˙]+]ä] � k] ^� �]] k) �]]] œ&D �]])
� k] � ]�]�]]�] �]+™ a+4 ��] œ]^� ˝ g]( ]�] - n])
ä] k]) ı]� å� k] �]]]D

RU ˝]�] 0�+ œ]� k] �]+ k]�]] � k] ı a]� ])� )
� +]E r k+ �]+ k]�]]E &�]] � )I /�] -]&�]`
� ` �]˙]+ � k] +�]])] �]]	] �]˝] � )D �] +� œ]
^�]& �]�] k� � g]�] � ] & k]�]` #+)] ��] œ]^� k+
�]+ k]�]]E ˝ g] �]+` � ) )+] n+ ˙] k] ˝ g] ˘]]+˝]]
n+Ds RV ˝]�] 0�+ œ]� k] �] k]�]] � k] 0# ]� )

�]� ao]&) � œ] œ( � ^&�]] - n]) ˝ g]( ]�] ˛]�]
]�]]E �]� ao]&) 	] o]˝] + k] ]�]]D RW �]+
k&�]� ) 0�] -]&^�]�] œ] ı]) �]+ k]�]] � ] $)

!] ]�]] R - n]) 0�+ œ]� k] �]+ k]�]] � k] �]^�]O
&]�] ˘]æ]�]] - n]) �]��]˝ œ] �]]�]™D

RX ˝]�] �]+ k]�]] � k] 4� �]å` �]!�]`
� k]˙]` ^� �]+ �] k]�]] � k] ^�]]�] ˙]]4D - n])
�] k]�]] ˝]`�] ^&�] - n]) ˝]`�] )]˝] �]!�]` k�
ı k]" � œ] )+]D S

S ^( ) �] k]�]] � k] �]!�]` k� ı k]" � œ] -ı]� k]
ı])� k]	�]) �]+ k]�]] � k] Ü]]˛ “]�]] � `D T

S 0�]� k] � +]E
r� a]�]`�]˝] � œ] � Ÿ]� k] �]+ k]�]] � k] ( ^)�]]&

� ` - n]) 0�]� k] � a]� k] ˙]�]]�]
^&�]]D U

� ì]� � ` ]+)]/�] œ] � k] � Ÿ]� k] �]&& k�
^�]4 ˝ a]� k] ı a]� ])] V

SBS � �]] r�]`- k]�]Ds �]�&]
]�]` k& œ]D

- n]) ˝ g]� k] � k])` -]�]]ä] � a]�] �]`D
T ˙]�] ˝ g]� k] � a]� k] ]+ k) ı]]�]` � œ]E � a]� k]

�]� ao]&) � ` ]+)]/�] œ] � œ] œ( � ]E
˝]�] ı]]�]` � ` ˝] o)] œ] � k] � a]� k] 
 k])

^�]�]]E R

˝ k])` t1 ˘]`O t1 ˘]` �]+ œ) � a]� k] a$�]]� k]
�]]™D S

U � Ÿ]� k] � +]E F˝ g]� k] � a]� k] -ı]�]` �]ä]) œ]
� k] g&) � ) ^&�]] n+E

-�] � Ÿ] ^( ) � �]` ˝ k] k) ı]^�]¾] � o]^&)
� k] �]+™ k&�] �] gt� ]]DG

V ı]]�]` � k] � a]� k] 
 k]) ^�]�]] - n]) � k])`
˙]]�] ı]) �]�] -]�]`E T

� Ÿ] ]+ k) �]]]) � œ] 0˝])˝]] ˘]�]] ]�]]E
�]� a]É` ı] n]ˇ] œ] � œ] � k])] ^�]) 0�]�]

]�]]D
W � Ÿ] ı]+]å œ] � ` ˙]å ˝]� ı] at+˘] ]�]]E

� k] k) ^�]4 ı �]˛�]` k� ( ]"� +� k]	]] k�
^�]4 � o]& + k] ]4D

� k]^� �] k+ � k] k) ı])� k]	�]) �]+ k]�]]E ˝ g]� k]
� a]� k] 0�] ] \$ k% � k] •ä]&] �]]+)
^�]� ]�]]D U

X ˙]�] � k])] &�] ^�]� �]� k] ı]) ˛]]E ˝]�]
� Ÿ]� k] �]+ k]�]] � k] �]]& ^� �]]D V

� k])` Ü]]˛ “]�]] ˝ k] k) ı]]�] ˝ k] k) ı]^�]¾]
� o]^&) � œ] ı] at+˘]`D W

Y ˙] k] ^�]� ��]` � g])˝] œ] � k] ı g]˙]˝ k] Ÿ+E � k]
0�] +�˝]` � k] a#� )] k&˝ k] Ÿ+E ˙] k]
0�]� k] -"�] ı�]]) � )˝]] n+D�

Z � k]^� �] � Ÿ] ˝ k])] ˇ]��]�]]& � tÎ ]]
- n]) ˝ a]� k] �]^�]&]�] ˘]æ] t1 ]]E

˙] k] �]��]˝] � Ÿ]� k] �]]�]` n+ 0� k] ı g])]
� tÎ ]]D X

k+ �]+ k]�]]E 0Ã]) � )� k]�]]�]] ˝ g]
+` n+Ds Y

SBY � �]] �]]�]&E r
 k] -ı]	]` 
]( ]&])` � k]
� a]� ) ˙]]˝ k] Ÿ+Ds

-ˇ�]y R
R &]	] WBSWE SX

S �]˝] RSBTZE U[
�]˝] RWBU
� g]� RRBSZE
T[

�������������������

-ˇ�]y S
T �]˙] ZRBRUE

RV
�]˝] RSBU[

U �]˙] RS[BR

V �]˙] RT[BRE S

�������������������

g&�])] � q]�]y
R �]˙] WZBR

S �]˙] USBX

T �]˙] WZBR

U �]˙] RWBR[
�]˙] T[BT
�]�] TYBRX
Ü k]�] SBTR

V �]˙] RUSBSE T
�]˙] RUTBUE V

W �]˙] RYBW

X �]˙] V[BRU

Y �]˙] TBY
�]�] RSBS



�] k]�]] SBR[QUBY RVVS
R[ ^( ) �]+ k]�]] � k] �]!�]` � k] a+��]

^&�]] - n]) 0�]� k] �] k]�]] � k] � g]�]` ä]�]`�] ı])
0]�] ^&�]]D

T �]+ k]�]] � k] g&�])` �]]) �] k]�]] � k] � +]E R

S r˙]]I 0�] �] kå 	]+) �]`�]� k] S � k]
˙]] - n]) 0� k] �]+ � o] k&	] � a]�]]E ˙] k] � Ÿ] ˝ a]� k]
�]˝]]˝]] gt+Ds

T �] k]�]] � k] �]+ k]�]] � ` -]�]] �]]�]`
- n]) �]+ �]`�]� k] T ]�]]D U �]`�]� k] �] a+˝] �]å]
	]+) ˛]]E� /˝]�]] �]å] ^� ı n]&�] 0�]� ]
˘]�� ) �]]]� k] � œ] ˝]`�] ^&�] �]] ˙]]˝ k] ˛ k]D
U �] k]�]] 	]+) � œ] -]�]]D �]+ ı g] k) 4�
^&�] ı n]&�] ˘]�]� ) �]+ k4�]]�] � )˝]] )+]E
r-�] � k] U[ ^&�] �]]& �]`�]� k] ˝]�]]+ + k]
˙]]4]]Ds

V �]+ � a]�]� ) �]`�]� k] k� �] k]] œ] � k] ı])O
� k]	�]) ı]) ^�]	�]]�] ^� �]] V - n]) 0ı]�]]�]
� ] k4�]]�] ^� �]]D ^( ) ! k] k" � k] � k]� ) �] kå
˝]� E �]�] �] k]] œ] � k] "]" - k]æ]D W ˙]�]
�]`�]� k] k� )]˙]] k� ı]]�] � o] k&	] ı] at+˘]]E ˝] k]
�]+ -ı]�]` )]˙]]À` � k] 0# ]D 0�]� k] -ı]� k]
	]]+` � ı] kå 0˝]] k) - n]) "]" - k]æ� )
)]�] ı]) � n]# ]�]]D X �]+` �]+™E 0�]� k]
ı g] k) 	]+) � œ] �]+ k4�]]�] � )�]]�]]E

r)]˙]] - n]) 0�] k� �] kåO�] kå -^ˇ]O
� ]^)�] œ] � k] �]+ ( )�]]�] ^&�]] n+B -]&�]`
+ k] �]] ˙]]�]�])E ]]�]O� n]�] + k] �]] � k]åO
�]� )`E � k] “/ a� ! �] �]]4E ı]]�]` � ` 4�
� gt]& �]` �] ı]`4 Y - n]) �]�] "]" - k] œæD
�] k]] ^]å^]å]� ) ı])� k]	�]) � ` a&+] “/ œ&E
-ı]�]` a&�" )]+ œ] � k] ^( œ) - n]) g&�]) œ] � ]
� a])] � )�]] ! k]å œ&D Z ��]] ı]˝]]E �]˘˘]]
ı])� k]	�]) -ı]� k] n( �]� k] ı]) & k]�]])] ] n])
� k) - n]) -ı]�]` ˙]�]˙]�]]+" +�] ı]) � k]
+"] � k] ^� +�] ^�]" �] ˙]] t4Ds

TBT ��]]yE r	]`	]
 k] ı])� k]�
]) k� ^�]4 �] a+˝]
�]å] �]+) ˛]]Ds

R[ ˙]�] �]˘˘ k] ı])� k]	�]) � k] 0�] k�
� ]�] œ] � k] k&�]] ^� ^� �] ˝])+ � k] -ı]�]`
a&�" )]+ œ] � k] ^( ) ]4 Ÿ+E R ˝] k] 0�]� k] -ı]� k]
n( �]� k] ı]) & k]�]])] ] n]) ^� �]]D - n]) �]+

�]`�]� k] ı]) � +) �]+™ �]]�]]D S

U �]+ �]]˝] �] k]�]] � k] �] a+˝] � a])` �]]`
- n]) �]+ -]]O�]� g]�]] + k] 0# ]D

S 0�]� k] �]+ k]�]] � k] Ü]]˛ “]�]] � `E r k+
�]+ k]�]]E -]^�]) �]+` a+-] �]E ˙] k] � Ÿ] -ı]� k]
k&	] � œ] )+˝ k] �]�˝] �] k]˘] )+] ˛]]I /�]`O

^�]4 � Ÿ]� k] ˝])	]`	] �]]]� k] � ` � k]^	]	]
� `D T � Ÿ] ˙]]�]˝]] ˛]] ^� ˝ g] � Í �]] � )� k]O
�]]�]] - n]) &�]]� a] ı])� k]	�]) n+E © k]ˇ]
� )� k] � œ] ˇ]`�]] - n]) -"�] ı�]]) � k] �])O
ı g]) n+D U � Ÿ] ˙]]�]˝]] ˛]] ^� ˝ g] -ı]�]]
�]�] �]&�] � k]]] - n]) �]ä]] �]+™ k&]]D
T -�] k+ �]+ k]�]]E � k]+)�]]�]` � ) k� � k])`
˙]]�] � k] � k]D ˙]`� k] � k] ˝] k] -˘!] n+ ^� � Ÿ] �])
˙]] t1 Ds V

U �]+ k]�]] � k] ı g]!]B r��]] ˝ k])]  a]�� k] � k]
�]å� �]] �]+` n+Hs

V ^( ) �] k]�]] 	]+) k� �]]+) ]�]] - n])
0�] k� ı g])�] � œ] ˙]]� ) 4� ˙]]+ � n]#
]�]]D �]+ t] 0�]� k] -ı]� k] ^�]4 4� !ıı])
�]�]]�]] - n]) �]+ �] k]˘]� ) 0�]� ` !]�]]
� œ] � n]# ] )+] ^� k&� gt] 	]+) � ] ��]]
+ k]˝]] n+D W W ˝]�] �]+ k]�]] ı])� k]	�])
� k] 
]`4 � ` 4� � k]�]� 0]]�]` - n])
0� k] k4�]] n( �]]�]] ^� �] k]�]] k� ^�]) ı])
-˘!` !]�]] + k] - n]) 0� k] -])]�] ^�]� k]D

]`4 � ` � k]�] k&�]� ) �] k]�]] �] a+˝] � a]	]
a+-]D
X � k]^� �] -]� k] ^&�] ı] n] ( "˝ k] +`E

�]˘˘ k] ı])� k]	�]) � k] 4� � `å] � k]˙]]D � ` kå
� k] � k]�] � k] k4�]] �]]�]] ^� � k]�] � g]�] ]�]`D
Y ^( ) ˙]�] � g])˙] ^�]� �]] ˝] k] ı])� k]	�])

UBW � �]] �]]�]&E r- o)$` � ] ı] n]ˇ]]Ds

-ˇ�]y T
R �] k] RBRE S

S 0˝] R[BYE RR
	] g+ RBR
�]ı] SBRT

T 0˝] R[BYE RR

U �] k] SBZ

V ^	]� “] ZBS[
�]˝] RSBUR
� g]� RRBTS

�������������������

g&�])] � q]�]y
R � g]� RRBTS

S ^�]� “] RYBXE Y
�] k+ RYBSROST
�] k] UBS

�������������������

-ˇ�]y U
T �] k] RBT

U ^	]� “] TUBW
�]˙] XYBTY
�]˙] YWBV
�]˙] RUVBY

V ^�] RRBRRE RV
R)] RZBSE U
-�] WBYE Z

W �] k] TBU



RVVT �] k]�]] UBZQ�]`	 ] �]]) o]�]
� k] ı g])�] � k] � a]�]�]] k&� k]�]]�]` +�]] ˘]�]]�]`D
^˘]�]^˘]�]]˝]` ˇ g]ı] �] k]�]] k� ^�]) ı]) k4�]`
ı]å` ^� �]+ � k]+ k]	] + k]� k] �]]]D �]+ �] n]˝]
�] t]]� k] �]]] - n]) � +� k] �]]]E r˙]`� k] � k] ˝] k]
-˘!] n+ ^� � Ÿ] �]) ˙]] t1 Ds R

Z ı])� k]	�]) � k] �] k]�]] � k] ı g]!]E r��]]

]`4 � ` � k]�] k� ^�]4 ˝ k])]  a]�� k] � k]
�]å� �]] �]+` n+Hs S

�] k]�]] � k] � +]E r+ t]E � k])] �]å� �]] �]+`
n+D � a]� k] /˝]�]]  a]��]] -] )+] n+ ^� � Ÿ]

�]) ˙]]�]] ˘]]+˝]] gt+Ds R[ ı]) �]+ k]�]]

� k] � +]E r^˙]�] 
]`4 � ` � k]�] k� ^�]4 �]
˝ g]� k] � k]+�]˝] � ` �] ^˙]� k] �]æ]�]]E ˙] k] 4�
)]˝] � œ] 0]` - n]) 4� +` )]˝] � œ] �])
]�]`E 0�] ı]) ˝ g] ˝])�] �]] )+] n+D
RR ˝] k] ��]] � Ÿ] 0�] �] kå 	]+) �]`�]� k] R ı])
˝])�] �] �]] t1 E ˙]+ t] RES[E[[[ � k] �]`
ä�]]&] �] k]] Ÿ+E ˙] k] �]+`O]�]˝] � œ]� ( “�
˝]� �]+™ ˙]]�]˝ k] - n]) ˙]+ t] �] a+˝]O� k] ˙]]�]O
�]) �]` Ÿ+Hs S

UBRR � �]] r˙] k] -ı]	 k] &] t4 +]˛] - n]) �]] t4
+]˛] � œ]Ds

-ˇ�]y U
R �] k] UBT

S �] k] UBU

�������������������

g&�])] � q]�]y
R �] k] TBT

S �]˙] TWBW
�]˙] RUVBZ

�]`	 ]
�]]) o]�]

R �]]�]^)�]] - n]) �] g+&] � k] ^�]� k]�]`
�]ä]] LRORWM

/�]� ` 
]˙]+ 0	]� ] ı]]ı] - n])
-ı])]ˇ] LVM

S ä a]��] � )	 k]
]]�] œ] ı]) ^ˇ]�� ]) n+I LRORRM

/�])]4�] � k] 4� ˝]] � œ] /� ¹]
� )	]] LRSE RTM

k&�] �] k]�] œ] k� �] k]) � k] � gt]˙] 0 k#�]] LRSM

T -� a]
 k] - n]) �]^
]��]
]�˝]] ^ˇ]�� ] k) �]4 LRORSM

�]+ k]
]] � ` ı]^
]¾] �]_�˝] 	 k] �]`� ] � k]
˝]]� ˝] � k] �]) ^&�]] LYM

�]]˙]� ^�]]]	 k] k� ı n]� k] �] t]�]˝ k] Ÿ+ LRRM

�]Î �]� k]�] �]�]� k] � ] k%) �]	] ˙]]4�]] LRSM

U �]+ k]
]] � ] ı]
 “]˝] t1 ˘]] ^� �]] ˙]]4�]] LROVM

˝]�]
]]) œ] � k] +�] k� ( ]�] �]	]] t4� k] LTM

F+�] �]+ k]
]] � ] 	]]�] � k]� ) ˘]� œ]� k]G LVM

�]+]�]` k� �]]& ^�]��] k]	] �]_�˝]�]]�]` LWORTM

V 
]+ �]]�]� ˙] k] ı �]˛
]` ı]) �]+]	] + k]�]] LROWM


]+ � k]˝]� k] k+�] � k] -]4�]] LSM

�]˘ k] a+4 �] k]�] - k]�] - n]) � k]) ˙ n]� k] LXOZM

k&�] � a]Ã ^� �]] ˙]]4�]] LR[ORVM

W /�])]4�] k� �]]˛] ı])� k]�
]) � ]
� a]� &�]] LROVM

�]+ k]
]] ��]] ˘]]+˝]] n+H LWOYM

	�]]�]E 
]( ]&])`E �]�] “]&] LYM

/�])]4�] � ] -ı])]ˇ] - n]) �]ä]] LZORWM

X /�])]4�] � ` � a])` +]�]˝] LROWM

-ı]	 k] +` �])]	 k] k� �] k]�] a&��]	] + œ]� k] LWM

F� Ÿ] ı])� k]�
]) k� 
]�˝] � ] o/˝]ä]])
� tÎ �]]G LXM

ı])� k]�
]) k� �] k]�] �]+` �]]^�]˝] a+4 LYORTM

�]`� ] � ` Ü]]˛ “]	]]C ı])� k]�
]) � `
˝]])`( � ` LRUOS[M

�]+ k]
]] � ] ˙]
]]�] LRVORXM

F�]+ k]
]] ˙ n]�]] ı])� k]�
]) � n]	] n+HG LRYM



R �] g+&] k� )]˙]] �] k]˝]]�]E R -]+]˙] S

- n]) ^+˙]^� �]]+ k� ^&�] œ] � œ] T �]+ k]�]]
� ] � o] k&	] �]`� ]� U k� ı]]�] ı] at+˘]] V ˙] k]
�] k] k)	 k]˝] � ] )+� k]�]]�]] ˛]]D 0� k] �]]�]O
^)�]] - n]) �]Î 	]� k]�] k� �]] k) � œ] �]+
&	 “]�] ^&�]] ]�]]B
S r k+ k&	]O k&	] k� �] k]] k]E � a]�] k]I

k+ ı �]˛�]` - n]) ˙] k] a� ! 0�]� œ] n+E �]�]
ˇ�]]�] � k] � a]�] k]I

�]+ k]�]] -ı]� k] ı]^�]¾] � o]^&) � œ] n+D
�]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] �]+ t]

� k] ˝ a]�+] k) ^�]�]]( ]�]]+` k&D W

T k&�] k]E �]+ k]�]] -ı]�]` ˙]]+ � k] -]
)+] n+E

�]+ �]`˘ k] 0˝] k)]] - n]) ˇ])˝]` � `
t1 ˘]`O t1 ˘]` ˙]]+ œ] ı]) ˘]� k]]]D

U ı]+]å 0�] k� ı n]) œ] k� �]`˘ k] ^ı]
]�]
˙]] t4 k] X

- n]) 
]]^"�] t] ( " ˙]] t4]`E
˙ n]� k] �] k]�] -]] k� �]]�]� k] ^ı]
]�]

˙]]˝]] n+E
˙ n]� k] ı]]�]` �]å` %�]]�] ı]) �]+

˙]]˝]] n+D
V �]+ �]�] �]] g� �] k� -ı])]ˇ] � `

�]˙]+ � k] + k]]]E
/�])]4�] k� 
])]� k] k� ı]]ı] � `

�]˙]+ � k] + k]]]D Y

�]] g� �] k� -ı])]ˇ] k� ^�]4 � n]�]
^ä]�� k]&]) n+H

��]] �]]�]^)�]] �]+™H Z

�] g+&] � ` t1 ˘]` ˙]]+ œ] k� ^�]4 � n]�]
& k]�]` n+H R[

��]] �]Î 	]� k]�] �]+™H
W � Ÿ] �]]�]^)�]] � k] � n]&]�] k� �]�]� k] � ]

k%) �]�]] gt&]]

RBR � �]+ �]`� ]4�] �]] �]`� ]�]]+ 	]]�] � ]
! k]"] Î ı] n+ ^˙]�]� ] �]˝]�]�] n+E r�]+ k]
]]
˙ n]�]] � n]	] n+Hs

- n]) 0� k] k4�]` ˙]]+ �]�]] gt&]] ˙]+ t]
^�] “( o- g]) �] œ] k]D

� Ÿ] 0�] k� ı]˝˛]) œ] � k] 
]]"` � œ]
� a]æ� ] gt&]]

- n]) 0�]� ` �]™�] 0�]]å gt&]]D
X 0�]� ` �]])` � a]&` a+ “/ � g])˝ œ] ˘ g])O˘ g])

� ) &` ˙]] t4]`E R

0� k] � k]	�]] k� � ]�] � ) k� ˙] k] ˝] k]+ k(
^�]� k]E 0� œ+ -]] � œ] ˙]�]] ^&�]]
˙]]4]]D S

� Ÿ] 0�]� ` �]�] � g])˝ œ] �]�" � ) gt&]]D
�]&˘]�]�]` � ` � �]] “/ � k] 0�]� k] ˙] k]

a� ! ˙]�]] ^� �]] n+E
�]+ g&�])` � k]	�]]- œ] � ` � �]] “/ �]�]

˙]]4]]Ds
Y � Ÿ] a&�] � k] !]˝]` ı]` gt"]] - n]) � g]�]

) k] t1 ]]E T

� Ÿ] � o] k] ı n]) - n]) � o] k] �]&�] 
 g]� gt]]]D U

� Ÿ] ]`&å œ] k� �]�]]�] ) k] t1 ]]
- n]) 	 a]˝ a])� a] “] k� �]�]]�] 	] k]�

�]�]] t1 ]]E
Z ��] œ]^� �]]�]^)�]] � ] 
]]�] # `� �]+™

+ k]� k]�]]�]]E V

�]+ �] g+&] � œ] �]` n( �] ˙]]4]]E W

� k] k) �] k]] œ] k� ( ]"� ˝]� E �]Î 	]� k]�]
˝]� -] ˙]]4]]D X

R[ r]˝] � œ] �]+ �]�]) �]˝] � a]�]]�]]
- n]) 0�] k� �]]�]� k] ^�]�] a� �] �]˝]

) k]�]]D
� k]˝]O-]Ü]]� � œ] ˇ g]�] � œ] �] k]"�]]D

RR k+ 	]]ı]`) k� )+� k]�]]�] k]E� � o] k] - n])
�]_˙˙]˝] + k]� ) 0�] ı]]) ˘]� k]
˙]]- k]D

�]]�]]�] k� )+� k]�]]� k]� �]]+) �]+™
^�]� � k]D

RBR[ � �]] r-]Ü]] k� �])Ds RBRR ��]]yE
r� ` )+	 k]
]]�]`Ds

-ˇ�]y R
R S)] RVBTSOTU

S/˝] SXBRE S

S S)] RWBRE S

T S)] RYBROT
S/˝] SZBRE S

U ^�]� “] SWBRY

V �]�] RBR
+ k] RBR

W �]˙] V[BX

X 	�]] VBV
�]˙] ZXBV

Y S)] RXBXE Y

Z + k] XBR

R[ S)] RWBSE U

�������������������

g&�])] � q]�]y
R � n]
] SWBT[

+ k] YBW

S + k] SBV
+ k] ZBR

T ^�]� “] UBRZ

U �]�] S[BS

V �]�] RBVE W
^�]� “] RVBRY

W S)] RYBRT
�]�] YBXE Y

X S/˝] TSBS
�]` RBRS

�]`	 ] RBRORR RVVU



� k]˝]O4� k]�] � œ] ) k]� k] � ` -]�]]ä]
� a]�]]�]` k& )+` n+E -�] �]+ ˝ a]� œ+
- n]) �]+])] �]+™ k&]]D

RS �]]) k]˝] k� )+� k]�]]� k]� 0��]`& �]]]4
˛ k] ^� a� ! -˘!] + k]]]E

� k]^� �] �]+ k]�]] � ` - k]) � k] ^�]ı]^¢]
�]Î 	]� k]�] k� ( ]"� ˝]� -]
]�]` n+D

RT k+ �]]� `	] R k� )+� k]�]]�] k]E� )˛]
˝ n]�]]) � ) k]E 0�]� œ] 
] k] kå ˙] k]˝] k]I

˝ a]�+™ � k] ^�]��] k]�] � ` � k]"` k� ı]]ı]
	 a]Î a+4E

+ t]E 0�]` � œ] /�])]4�] k� -ı])]ˇ]
ı]]4 ]4D S

RU /�]^�]4 ˝ g]� �] k] k)	 k]˝]O]]˝] � k]
˝] k]+ k( k&� ) ^�]&] � k)]`D

/�])]4�] k� )]˙]]- œ] � k] -� ˙]`�] T

k� 
]) œ] � k] ˇ] k]�]] ^�]�]]D
RV k+ �]] k)	]]+ U k� )+� k]�]]�] k]E� � Ÿ]

˙]`˝] +]^�]�] � )� k]�]]� k]� � k]
˝ a]�+] k) ı]]�] �]] t1 ]]E V

/�])]4�] � ` 	]]�] - a&��]]�] W ˝]�
ı] at+˘ k]]`D

RW -ı]� k] �]]�] � "�]]� )  o]˙ k] + k] ˙]]- k]
��] œ]^� ˝ a]�+] k) ı�]] k) �]˘˘] œ] ı])
-]( ˝] -]� k]�]]�]` n+D

^]Ã � � ` ˝])+ -ı]�]] ^�])
� at]å�]] �] k]E

��] œ]^� ˝ a]�+] k) �]˘˘] œ] � k] !`�]� )
� t]ˇ a]-] “/ � œ] � k] ˙]]�]] ˙]]4]]Ds X

S r^ˇ]�� ]) n+ 0�] ı])E ˙] k] � a] k) � ]�] œ]
� ` �] k]˙]�]] �]�]]˝ k] Ÿ+E

˙] k] ^�]�˝]) ı]) � k] k"O� k] k" �]]^ä]	]
)˘]˝ k] Ÿ+

RBRSE RTE RV ��]]yE r� ` )+	 k]
]]�]`Ds
RBRU � �]]	]` ^�]��] k]	] � ` � k]"`D RBRV � �]]
r] k&å	 k]
]]� k]Ds RBRW �/�] k� /ì]]	]` �]�&
� ] �]˝]�]�] 0� ]�] �]` + k] �]� ˝]] n+D

- n]) � a]�]+ + k]˝ k] +` 0� k] o-˙]]�]
k&˝ k] Ÿ+E

0�] k� ı]]�] k4�]] � )� k] � ` ˝]]� ˝]
˙] k] n+D R

S � k] � k]˝] œ] � ] �]]�]˘] � ) k� 0� œ+ +åı]
� k]˝ k] Ÿ+E S


]) œ] � ] �]]�]˘] � ) k� 0� œ+ �]`
+^˛]�]] � k]˝ k] Ÿ+D

� k] ˇ] k]�]] k&� ) 4� -]&�]` � k]
0�]� ] 
])

- n]) 0�]� ` ^�])]�]˝] !`�] � k]˝ k] Ÿ+D T

T /�]^�]4 �]+ k]�]] � +˝]] n+E
F� Ÿ]� k] /�] 
])]� k] ı]) 4� ^�]ı]^¢]

�]]� k] � ` �] k]˘]` n+E U ^˙]�]� k] ˝ a]�]
�]˘] �]+™ �]� k] k]D� V

˝ a]�] ^( ) � �]` 
]� o]$ � k] g( �]� )
�]+™ ˘]�] k] k] W ��] œ]^� �]+ ^�]ı]^¢]
� ] �]�]�] + k]]]D X

U 0�] ^&�] �] k]] ˝ a]�+] k) �]] k) � œ] � +]O
�]˝] � œ+ k] - n]) ˝ a]�+] k) +]�] ı])
ä] k])Oä] k]) � k] ) k] t4 k]D Y

� k] � œ+ k]E r+�] ˝] k] ı g])` ˝])+ ˝]�]]+
+ k] ˘ a] k� Ÿ+I Z

0�]� k] +�]] k) �] k]] œ] � ` ä]�]`�] ^� �]`
- n]) � k] k& &`D

+�]])` +` ä]�]`�] +�]� k] !`�] �]`I R[

+�]] k) � k]˝] 4� -^�]	�]]�]` � k] k&
^&4Ds

V /�]^�]4 �]+ k]�]] � ` � o]$�]` � œ] k4�]]
� k] “/ �]+™ + k]]]E

˙] k] �]]ı]� k] � ` $ k])` � k] ä]�]`�] �]]ı]O
� ) �] t] k"]]D

W � k] � +˝ k] Ÿ+E rÜ]˘]]) � )�]] � o]&
� ) k]I

/�] �]]˝] œ] � ] Ü]˘]]) �]˝] � ) k]D

SBT ��]]yE r˝ a]�] -ı]	]` �])&	] +"] 	]
�]� k]� k]Ds

-ˇ�]y R
R �]+ RVBS[E TZ

S)] RYBRU

S R)] RUBRW
S)] RWBSE T
^�]� “] TBY

T �]+ RVBS[E UU

U S/˝] RRBVE Y

V �]�] XBRX

W 	] k+ RRBSVE T[

X 
�] SYBUR
S)] RXBW
�]�] TZBX

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y S
R R)] SRBX

S ^	]� “] S[BRX
R)] SRBS
�]�] VBY

T ^�]� “] SSBRX
�] k+ SSBRSE SZ

U ^�]� “] RYBRR

V -]�] SBRU

W �]�] SBRR

X -]�] VBRT

Y ^�]� “] ZBR[
^
]�] RBR

Z �]�] WBRR
^�]� “] SVBZ
�]ı] RBS

R[ S)] RXBST

RVVV �]`	 ] RBRSQSBW



�]`	 ] SBXQTBU RVVW
+� œ] 	]˜�]&] �]+™ + k]�]] ı] kå]]Ds

X k+ �]] g� �] k� 
])]� k]E ˝ g] � +˝]] n+E
r��]] �]+ k]�]]� � k]�]ì] + k] ]�]] n+H
��]] �]+ �]˘]� a]˘] k4�]] � k)]]Hs
��]] � k])` �]]˝ œ] �]`ˇ]] “/ � k] ˘]�]� k]�]]�] œ]

� ` �]�]] “/ �]+™ � œ)]`H
Y � k]^� �] a� ! �]�˝] � k] � k] k) -ı]� k] +`

�] k]] a&	�]�] �]�] � n] k# Ÿ+D
˝ a]�] �] k)-]�] 0�] )]+]`) œ] � k] � g]"˝ k]

+ k]E ˙] k] � a]Ã � k] �] n]"� k]�]]�] œ] � `
˝])+ � k]�] n]( ˘]�]˝ k] Ÿ+D

˝ a]�] 0�] k� � ı]å œ] � k]� � ao]&)O� ao]&)
˘]`ä œ] 0˝])�]] � k]˝ k] + k]D

Z ˝ a]�] � k])` Ü]˙]] � ` - n])˝] œ] � k] 0�] k�
ı�]] k) -]^	]�]]� k] � k] �] k&å k&˝ k] + k]E

0�] k� �]˘˘] œ] � k] � k] -˘!`O-˘!`
˘]`ä œ] +� k]	]] k� ^�]4 !`�] � k]˝ k]
+ k]E ˙] k] � Ÿ]� k] 0� œ+ &` ˛]™D

R[ 0# k] - n]) ˙]]- k]E -�] �]+ ˙]]+
-])]�] � )� k] k� ^�]4 �]+™ )+`E

�]+ -	 a]Ã + k] ]�]` n+E R /�]^�]4
/� k] �])�]]& + k]�]] n+D

�]+ �])�]]&` �] a+˝] & “&�]]� + k]]`I S

RR -]) � k] “/ -]&�]` �] k]�]�]`
- n]) � g]# ` �]]˝] œ] k� ı]` k! ˙]]4
- n]) � k+E

r� Ÿ] ˝ a]� œ+ &]�]O�]^&)] - n]) 	])]�] k�
�]] k) � œ] �]˝]] t1 ]]Es

˝] k] �] k]] œ] � k] �]+` Ü]˘]])� -˘!]
�] k]]]D T

RS k+ �]] g� �]E � Ÿ] ˝ a]�] �]�]� k] ä]Î )
/� ¹] � tÎ ]]E

+ t]E � Ÿ] /�])]4�] k� �]˘ k] a+- œ] � k]
/� ¹] � tÎ ]]D U

� Ÿ] 0� œ+ 4� ˝]] � œ] k4� k] )� gt]]]E

SBX � �]] r�]+ k]
]] � ` ı]^
]¾] �]_�˝]Ds SBY
� �]] r k� �]]˛]O�]]˛]Ds

˙ n]� k] � k] œå 4� O�]]˛] �]] kå � œ] )+˝]` Ÿ+E
˙ n]� k] � k]å œ] � ] � ao]$ ˘])]]]+ � œ]

˘])˝]] n+ R

- n]) �]+ ˙]]+ �] k]] œ] k� 	] k]) � k]
 gt]˙] 0 k# ]`DG S

RT )]˙]] -ı]� k] �] k]] œ] k� ^�]4 )]�˝]]
^�]� ]� k]]]E

�] k]] 0�] k� ı]` k!Oı]` k! ˘]� œ] k] - n])
( ]"� � k] ^�]� �] -] t4 k]D T

0�]� ] )]˙]] 0�] k� -] k]O-] k]
˙]]4]]

- n]) �]+ k]�]] 0�] �]�]� ` - a]�]] “/
� k)]]Ds U

T � Ÿ]� k] � +]E r k+ �]] g� �] k� � a]^�]�]]- k]E
k+ /�])]4�] k� 
])]� k] k� 	]]�]� k]E
� a]�] k]I V

��]] ��]]�] � )�]] ˝ a]�+])] � ]�]
�]+™H

S � k]^� �] ˝ a]�] -˘!] “/ � k] �]( )˝] W

- n]) � a])] “/ � k] ı�]]) � )˝ k] + k]E X

� k] k) �] k]] œ] � ` ˘]�]å` 0ˇ k]å k&˝ k]
+ k]E 0�]� ` +^»�] œ] � k] �] t]�] �] œ]˘]
� k]˝ k] + k]D Y

T �]+` �]+™E ˝ a]�] � k] k) �] k]] œ] � ] �] t]�]
�]]˝ k] + k]E Z

0�]� ` �]]�] �]™˘] � k]˝ k] + k]D
˙ n]� k] o+ k$ � � œ] �] t]�] ı]� ]� k] k�

^�]4 0�] k� a"� kåO a"� kå ^� 4
˙]]˝ k] Ÿ+E

� n]� k] +` ˝ a]�] � k] k) �] k]] œ] � `
+^»�] t] ˝] k]å˝ k] + k]E 0� œ+ ˘ g])O˘ g])
� )˝ k] + k]D R[

U 0�] �]�]�] ˝ a]�] �]&& k� ^�]4 �]+ k]�]]
� k] ı a]� ]) k] k]E

� k]^� �] �]+ ˝ a]� œ+ � k] “/ ˙]�]]�] �]+™
k&]]E

TBT � �]] r˘] n] kå � at]+
]]� k] o+ k$Ds

-ˇ�]y S
R �]˙] R[WBTYE

TZ

S ^�]� “] ZBRZ
^�]� “] R[BRY

T R)] SSBWE Y
�]�] ZBRVE RW
^�]� “] WBRTE RU
�] k+ RTBSE T

U �]�] RRBRR
^�]� “] STBT
^�]� “] TRBXE Y
�]` UBW

�������������������

g&�])] � q]�]y
R �] k+ TUBRR

S �] k+ TWBTY
˙]� YBSS

T �]�] WSBR[

U �]�] UZBR[
�]�] VSBRS

�������������������

-ˇ�]y T
V �]` TBZ

W R)] SSBY
-]�] VBR[

X S/˝] RZBS

Y �] k+ SSBSX
-]�] YBU
�]ı] TBT

Z �] k+ TUBSE T

R[ �]�] TBRV



RVVX �]`	 ] TBVQUBS
˝ a]�+] k) a&�" � ]�] œ] � ` �]˙]+ � k] �]+

˝ a]�]� k] � at]+ k( ) � k]]]D R

V �]^�]��]�]�˝]] � k] k) �] k]] œ] � k]  a]�])]+
� ) ) k+ Ÿ+D S

˙]�] 0� œ+ �]]�]]� ^�]�]˝]] n+ ˝] k] � k]
� +˝ k] Ÿ+E F	] o]^˝] n+E 	] o]^˝]IG T

�]]) ˙]�] � k] “/ 0� œ+ �]]�]] �]+™
k&˝]]E� ˝] k] � k] 0�] k� ^�]�]]( ˙ o]]
k!å k&˝ k] Ÿ+D

k4� k] �]^�]��]�]�˝]]- œ] k� ^�]�]](
�]+ k]�]] �]+ k4�]]�] � )˝]] n+E

W F˝ a]�] ı]) k4�]` )]˝] -]4]`E U ˙]�]
˝ a]� œ+ � k] “/ &	 “]�] �]+™ ^�]� k]]]E V

˝ a]�+] k) ˘]]) œ] ˝])( t-ˇ k])]O+`O t-ˇ k])]
+ k]]]E

˝ a]�] ˙�] k]^˝]�]` � ] � ]�] �]+™ � )
ı]]- k] k]D

�]^�]��]�]�˝]]- œ] k� ^�]4 � g])˙] g$�]
˙]]4]]E

^&�] o-ˇ]� ]) � œ] �]&�] ˙]]4]]D W

X &—	]�] œ] � k] 	]˜�]&] + k]�]] ı] kå]]E X

˙�] k]^˝]^�]�] œ] � k] ^�])]	] + k]�]]
ı] kå]]D

0� œ+ ı])� k]	�]) � ` ˝])( � k] � k] “/
˙]�]]�] �]+™ ^�]� k]]]E

/�]^�]4 �]�]O k� O�]�] -ı]�]` � gt] œ!�
% t]ı] � œ] k]DGs

Y � k]^� �] �]+ k]�]] � ` ı]^�]¾] 	]_�˝] � k]
� a]� k] ˝]]� ˝] � k] �]) ^&�]] n+

^� � Ÿ] ��]]�] - n]) ^+��]˝] k� �]]˛]
�]] g� �] � k] 0�] k� -ı])]ˇ] - n]) /�]O

)]4�] � k] 0�] k� ı]]ı] �]˝]] �] gt� D
Z k+ �]] g� �] k� 
])]� k] k� � a]^�]�]]- k]E

k+ /�])]4�] k� 
])]� k] k� 	]]�]� k]E
� a]�] k]I Y

TBV � �]] r˘]�]]	 k] � k]Ds � �]] r0	] k� � at]+ � œ]
a� ! 	]+™ k&˝]]Ds TBX � �]] r-ı]	]] � at]+Ds

˝ a]�] ��]]�] � k] 
 �]�]] � )˝ k] + k]E ˙] k]
�]`ˇ]] n+ 0� k] k"æ] � ) k&˝ k] + k]D R

R[ ˝ a]�]� k] ^�]��] k]�] � k] � g]�]O�])]� k] � k]
- n]) �]Î 	]� k]�] � k] � a] k) � ]�] œ] � k]
�]å] ^� �]] n+D S

RR 0�] k� - a]� k] n( �]�]] � a]�]]� k] k� ^�]4

 g]�] �]]˝ k] Ÿ+E T

�]]˙]� ^�]�]]� k] � ` � `�]˝] � k]˝ k] Ÿ+ U

- n]) �]^�]��]�]�˝]] ˙�] k]^˝]�]O^�]È] k�
^�]4 ı n]� k]� �] t]]˝ k] Ÿ+D V

^( ) �]` � k] �]+ k]�]] ı]) �]) k]�]] )�]O
� ) � � +˝ k] Ÿ+E

r��]] �]+ k]�]] +�]] k) �]]˛] �]+™H W

+�] ı]) � k] “/ � a]�]`�]˝] �]+™
-]4]`Ds X

RS /�]^�]4 ˝ a]�+] k) � ])�]
^�]��] k]�] 4� � k]˝] � ` ˝])+ ˙] k]˝]]

˙]]4]]E
�]Î 	]� k]�] �]�]� k] � ] k%) �]�]

˙]]4]]E Y

/�] �]�]�] � ] ı]+]å � ˙ o]]�] � `
ı]+]^å�] œ] ˙ n]�]]� �]�] ˙]]4]]D Z

U -]^�])` ^&�] œ] � œ]E
�]+ k]�]] k� �]�]�] � ] ı]� “]˝]E R[

�]�] ı]+]å œ] k� 1 ı]) � a]� o]& ^� �]]
˙]]4]]

- n]) �]�]` ı]+]^å�] œ] � k] t1 ˘]] ^� �]]
˙]]4]]D
k&	]O k&	] k� �] k]] ˇ]])] k� �]�]]�]
0�]� ` - k]) -] t4 k]E RR

S �] a+˝]O� k] )]� �" -] t4 k] - n]) � œ+ k]E
r-]- k] +�] �]+ k]�]] k� ı]� “]˝]

ı]) ˘] œæE

TBRR � �]] r˘] t]&`Ds � �]] r�]) k]�]] )]	 k]
� ] &�] �])� )Ds TBRS � �]] r� o]^&)
� ` ı]+]å`Ds � �]] r˙ o]�]�] � ` t1 ˘]` ˙]�]+
˙ n]�]`Ds

-ˇ�]y T
R 
�] TRBRXE RY

�]�] RBRV
�]�] TBRR
^
]�] TBUU

S �]�] ZBRVE RW
�]�] VWBR[

T ^�]� “] STBRWE
RX
�] k+ RTBR[
�] k+ RTBRZ
�] k+ TUBS

U ^�]� “] RTBRW

V �]˙] XUBZ
�] k+ RTBST

W �]�] VZBZE R[
-]�] YBZ

X �]�] SZBR[

Y �]` TBR

�������������������

g&�])] � q]�]y
R 
�] SXBRZ

^�]� “] VBSY

S ^�]� “] SSBRT

T �]�] RBST
�]�] VBS[E ST
�] k+ SSBRS

U ^�]� “] WBRT

V �]�] VWBR[E RR

W �]�] UYBRE S
^�]� “] XBU

X -]�] ZBR[

Y �]˙] XZBR

Z ^�]� “] SWBRY

�������������������

-ˇ�]y U
R[ �]�] RRBZ

˙]� YBT

RR �]˙] YWBZ
�]�] SBSOU
�]�] W[BT
Ü]� RVBU



�]`	 ] UBTORR RVVY
�]] g� �] k� ı])� k]	�]) k� �]�]�] � `

- k]) ˙]] t4D R

�]+ +� œ] -ı]� k] �]] “] ^�]�]]4]]
- n]) +�] 0�]� ` )]+ œ] ı]) ˘]� œ] k]Ds
��] œ]^� ^�]��] k]�] � k] � ]� g]�]� ^&�]]

˙]]4]]
- n]) �]Î 	]� k]�] � k] �]+ k]�]] � ]

�]˘]�]D
T �]+ k&	]O k&	] k� �] k]] œ] � k] -ı]� k]

n( �]� k] � a]�]]4]]E S

g&)O g&) k� 	]_�˝]	]]�]` )]� �" œ] k�
�]]�]� k] � a]�]�]]4]]D

� k] -ı]�]` ˝]�]�]] œ) ı]`"� )
+�] k� ( ]�]

- n]) -ı]� k] �]]�] œ] � k] t+^�]�]]
�]�]] t4 k]D T

4� k&	] g&�] k) k&	] ı]) ^( ) ˝]�]�]])
�]+™ ˘]�]]4]]

- n]) �] �] k]] ^( ) � �]` � a]Ã � )�]]
�]`� œ] k]D U

U +) � k] “/ -ı]�]` o- g]) œ] � ` � k]�] - n])
-ı]� k] o-˙]`) k� ı k]å ˝]� k] � n] k# ]] V

- n]) � k] “/ 0� k] �]+™ $)]4]]E W

��] œ]^� �]+ �]]˝] � k]�]]- œ] k� ı])O
� k]	�]) �]+ k]�]] � k] � +` n+D

V �]�] k&	] œ] k� �] k]] -ı]� k]O-ı]� k]
“/	�]) � ] �]]�] � k]� ) ˘]� œ] k]E

�]]) +�] -ı]� k] ı])� k]	�]) �]+ k]�]]
� ] �]]�] � k]� ) +� k]	]]O+� k]	]] ˝]�
˘]�]˝ k] ) œ+ k]D X

W �]+ k]�]] k4�]]�] � )˝]] n+E
r0�] ^&�] � Ÿ] 0� œ+ /� ¹] � tÎ ]] ˙] k]

� t]]å]˝ k] ˛ k]E
0� œ+ �]" k] tÎ ]] ˙] k] ^˝]˝])O^�]˝]) + k]

]4 ˛ k] Y

UBS � �]] r^�]�]]Ds

- n]) 0�] �]�]� k] ˙]�]] � tÎ ]]
^˙]�] k� �]]˛] � Ÿ]� k] �]�˝]` � ` ˛]`D

X � t]]å]� k]�]]�] œ] � œ] � k] a� ! �] k]] œ] � k] � Ÿ]
�]˘]] t1 ]]E R

^˙]� œ+ g&) � k]˙] ^&�]] ˛]] 0� œ+ 4�
˝]]� ˝]�]) )]� �" �]�]] t1 ]]D S

�]+ k]�]] 0�]� ] )]˙]] �]� k]]]
- n]) ^�]��] k]�] ı]+]å � k] +� k]	]]O

+� k]	]] ˝]� 0�] ı]) )]˙] � k)]]D
Y k+ � ao]$ � ` �]`�]])E

k+ ^�]��] k]�] � ` � k]"` k� "`� k]E T

ı]+�]` a+ g� �]˝] �] n]" -]4]`E �]+
˝ k] k) ı]]�] ^( ) �] n]" -]4]`E U

+ t]E �]Î 	]� k]�] � ` � k]"` � k] -ı]�]]
)]˙] �]]ı]�] ^�]�] ˙]]4]]D V

Z ^( ) ˝ g] ��] œ] /˝]�]` ä] k]) � k] ^˘]��]]
)+` n+H

��]] ˝ a]�] ı]) � k] “/ )]˙]] �]+™H
��]] ˝ k])] �]�]]+� ]) ^�]" ˘ a]� ] n+H
��]] /�]`^�]4 ˝ g] k4� k] ˝]åı] )+`

n+E ˙ n]� k] � k] “/ - n])˝] �]˘˘]] ˙]�]˝ k]
�]�˝] ˝]åı]˝]` n+H W

R[ k+ ^�]��] k]�] � ` � k]"`E
�]˘˘]] ˙]�]� k]�]]�]` � ` ˝])+ & “& � k]

� )]+ - n]) !"ı]"]E
��] œ]^� -�] ˝ a]� k] 	]+) � k] ^�]� �]� )

� a]� k] � n]&]�] � œ] )+�]] ı] kå]]D
˝ g] �] a+˝] g&) � n]^�]�] k]�] ˘]�]`

˙]]4]`E X

ı]) �]+ t] � k] ˝ a]� k] a!å]�]] ˙]]4]]E Y

�]+ k]�]] ˝ a]� k] ˝ k] k) a&	�]�] œ] k� +]˛] � k]
�]]ı]�] �])`& � k]]]D Z

RR � “/ )]� �" ˝ k] k) ^�]�]]( /� ¹] + œ] k]
- n]) ˝ k] k) �]] k) � œ] � œ+ k]E F^�]��] k]�]

� k] g&^�]˝] + k]� k] & k]I
+�] -ı]�]` - t]�] œ] � k] 0�] k� �]]˛]

k4�]] + k]˝ k] k&� œ] k]DG

-ˇ�]y U
R ^�]� “] TRBW

˙]� YBS[E SR

S R�]�] SBR[
�]˙] ZWBRT
�]�] VRBUE V

T + k] SBRY
˙]� ZBR[

U �]˙] XSBX
�]�] ZBX
�]�] W[BRY

V ˙]� TBR[

W �]�] VUBRU
�] k+ TUBSV
�] k+ TZBSVE SW

X ˙]� R[BRS

Y �]˙] RUXBS
�]�] VWBY
�] k+ TUBRSE RW
�] k+ TXBSR
�]ı] TBRZ

�������������������

g&�])] � q]�]y
R �]�] R[BSR

�]` SBRS
�]` XBRY

S �]�] W[BSS

T S�]�] VBX

U - k]�] SR

V ˙]� ZBZ

W ^�]� “] T[BW

X S)] S[BRY
S/˝] TWBRXE
S[

Y �]�] UVBRT
˙]� SBX

Z �]˙] R[XBSE T
�]�] UYBS[
^�]� “] RVBSR



RVVZ �]`	 ] UBRSQVBX
RS � k]^� �] � k] �]+ k]�]] � ` �] k]˘] �]+™

˙]]�]˝ k]E
�] 0�] k� �]� �]& � k] �]�]�]˝ k] Ÿ+D
�]+ 0� œ+ k4� k] �]" k]) � k]]]E ˙ n]� k]

-�]`O-�]` � ]"` ]�]` ( �]�]
�]^�]+]�] � œ] �]" k])` ˙]]˝]` n+D

RT k+ ^�]��] k]�] � ` � k]"`E ˙]�&` � ) - n])
& t]�]�]] 	 a]Î � )D R

� Ÿ] ˝ k] k) �]™] �] k] k+ k� �]�]] gt&]]E
˝ k] k) � a]) œ] � k] ˝] t]� k] � ] �]�]] gt&]]
- n]) ˝ g] k&	]O k&	] k� �] k]] œ] � k] ) Ÿ]&

$]� k]]`D S

˝ g] 0�]� ` � k] “/�]]�]` � ` � �]] “/ �]+ k]�]]
k� ^�]4 -�]] #+)]4]`

- n]) 0�]� ` & n]�]˝] �]] k) ˙]+]�]
k� �]˘˘ k] Ü]� a] k� ^�]4 -�]]

)� k]]`Ds T

V r k+ ˘]]) œ] ˝])( � k] ^
])` a+ “/ � k]"`E
˝ g] -ı]� k] 	])`) � k] ä]��]` � )

)+` n+D
a&	�]�] œ] � k] +�]])` 
 k])]� o]&` � )
�]` n+E U

� k] /�])]4�] k� ��]]�]` k� ]]�] ı])
!å` �]])˝ k] Ÿ+D V

S k+ � k]˝]� k] k+�] 4Ü]]˝]]E W

˝ g] ˙] k] �] g+&] k� +ä]]) œ]� � œ] �]�]� k]
! k]"] n+E

˝ a]�]� œ] � k] 4� k4�]] 	]��] -]4]]
^˙]� k] � Ÿ] /�])]4�] � ] 	]]�]�
#+)] t1 ]]E X

^˙]�]� ` 	 a]Î -]˝] �] a+˝] ı]+� k]E � a]] œ]
ı]+� k] a+ “/ ˛]`D

T /�]^�]4 ı])� k]	�]) -ı]� k] �] k]] œ] � k]
˝]�] ˝]� k� ^�]4 ! k]å k&]]E

˙]�] ˝]� ^� �]˘˘]] ˙]�]� k]�]]�]`
- n])˝] �]˘˘ k] � k] ˙]��] �]+™ k&
k&˝]`D

VBS � �]] r a� �] œ]Ds

˝]�] 0�] 	]]�]� k� �]]� ` �]] “/ /�]O
)]4�] k� �] k]] œ] k� ı]]�] �] n]"
-] t4 k]D

U �]+ 0 k# ]] - n]) �]+ k]�]] � `
˝]]� ˝] � k]E

-ı]� k] ı])� k]	�]) �]+ k]�]] k� �]+]�]
�]]�] � k]E

� ao]$ � ` ˘])�]]+` � k)]] R - n]) � k]
�]+ g( ä] ) œ+ k]E S

��] œ]^� ˝]�] 0�]� ` �]+]�]˝]]
ˇ])˝]` k� � k]� k]O� k]� k] ˝]� ı] at+˘]
˙]]4]` T

V - n]) �]+ 	] o]^˝] � ]�]�] � k)]]D U

- n]) -]) � �]` -		 g])` +�]] k) k&	]
ı]) +�]�]] � œ) - n]) +�]])` �]ä]O
� g]˝] �]`�]]) œ] � k] ) Ÿ] œ&E V

˝] k] +�] 0�] k� ^�]�]]( �] k]] œ] � œ] � k]
�]]˝] ˘])�]] k+E + t]E -]# +]^� �]�
�] kå � œ) k]D

W � k] -		 g]) ı]) ˝]�]�]]) 0# ] t4 k]E W

^�]�]) k]& k� k&	] X � œ] &]^�]�] + k]� k] k�
)]�˝] œ] ı]) ˝]�]�]]) ˘]�]] t4 k]D

˙]�] -		 g]) +�]] k) k&	] ı]) +�]�]]
� k)]] - n]) +�]] k) /�]] k� � k]
) Ÿ] k&]]E

˝]�] �]+ 	]]�]� +� œ] 0�] k� +]˛] � k]
�]˘]]4]]D Y

X �]] g� �] k� �]˘ k] a+4 ˙]�]E �] a+˝]O� k]
�] k]] œ] k� �]`˘] k4� k] + œ] k]E

˙ n]� k] �]+ k]�]] � ` ˝])( � k] ı]å� k]�]]�]`
- k]�]E

˙ n]� k] ı k]åOı] n]ˇ] œ] ı]) �]]^)	] � `
�] n]!])E

˙] k] �] ^� �]` -]&�]` k� �]) k]� k]
)+˝]` n+E

�] o/�]]�] œ] k� � +� k] ı]) ^])˝]` n+D

VBV � �]] r-� a]
 k]Ds

-ˇ�]y U
R �]�] URBRV

S ˙]� ZBRT

T �]+ WBRYE RZ
�]�] STBRXE RY

�������������������

-ˇ�]y V
U 
�] SYBVS

V �]˝] SWBWX
� g]+ RYBSS
� g]+ RZBT

W 0˝] TVBRZ
� g]� SBU

X 0˝] UZBR[
R/˝] VBS
�]�] ZBW
�]˝] SBUOW
� g]� RBTSE TT
� g]� SBRR
� g]+ XBUS

�������������������

g&�])] � q]�]y
R �] k+ TUBST

�] k+ TXBSU

S ^�]� “] STBVE W

T ˙]� ZBZE R[

U �]�] ZBW

V �]�] YBX

W �]�] TTBR

X 0˝] R[BZORR

Y �]�] RUBSV



�]`	 ] VBYQWBV RVW[
Y )]� �" œ] k� �]`˘]E + t]E k&	]O k&	] k�

�] k]] œ] k� �]`˘]
�]] g� �] k� �]˘ k] a+4 ˙]�] k4� k] + œ] k]E
˙ n]� k] � k] “/ 	 k]) ˙ o]]�] k� ˙]]�]�]) œ] k�

�]`˘] + k]E
˙ n]� k] ˙]�]]�] 	 k]) � k]å œ] k� � ao]$ � œ] ˘]�]

)+] + k]D
˙]�] �]+ 0�] k� �]`˘] � k] ˙]]˝]] n+E

˝] k] 0�] ı]) �]ı]"˝]] n+ - n]) 0� œ+
( ]å �]]˝]] n+E

0� œ+ �]˘]]� k]�]]�]] � k] “/ �]+™ + k]˝]]D
Z ˝ g] � n]^)�] œ] � k] +)]� ) -ı]�]] +]˛]

0# ]4]]E
˝ k] k) �]] k) a&	�]�] œ] � ] �]]	] + k]

˙]]4]]Ds
R[ �]+ k]�]] k4�]]�] � )˝]] n+E

r0�] ^&�] � Ÿ] ˝ k] k) 
] k]å œ] � k] ˝ k] k) �]`˘]
� œ] � k] �]]	] � tÎ ]] - n]) ˝ k] k) )˛] œ]
� k] ˝] k]å gt&]]D

RR � Ÿ] ˝ k] k) k&	] k� �]�]` 	]+) œ] � k] ˝]�]]+
� ) gt&]]

- n]) ˝ k] k) �]] k) �]ä]� g]˝] ]æ œ] � k] %]
gt&]]D

RS ˝ g] ˙] k] " k]�]]O" k]"� ] � )˝]] n+E 0� k] � Ÿ]
�]˝�] � ) gt&]]E

˝ k] k) �]+ t] ˙]] g&O" k]�]] � )� k]�]]�]] � k] “/
�]` •ä]&] �]+™ �]˘ k]]]D R

RT � Ÿ] ˝ k])` � a]&` a+ “/ � g])˝ œ] - n]) ˝ k] k)
ı g]˙]]O�˝ o]�] �]]� � œ] ^�]�]] gt&]]E

˝ g] ^( ) � �]` -ı]� k] +]˛] � ` �]�]]�]`
˘]`ä] œ] k� -] k] o&$�]˝] �]+™
� k)]]D S

RU � Ÿ] ˝ k] k) �]`˘] � k] ı g]˙]]O�]]# œ]� � k]
0�]]å œ( gt� ]] T

- n]) ˝ k] k) 	]+) œ] � ] �]� “]�]]	] � )
gt&]]D

VBRU ��]�&]
]�]` k& œ]D

RV ^˙]�] )]� �" œ] � k] � k])] a+��] �]+™ �]]�]]
0�]� k] � Ÿ] �]&�]] � gt]]]E

0� œ+ � k] k) © k]ˇ] - n]) ˙]�]˙]�]]+" � ]
�]]�]�]] � )�]] ı] kå]]Ds

W k+ �] k]] k]E � k]+)�]]�]` � ) k� � a]�] k] ^�
�]+ k]�]] ��]] � +˝]] n+D

ı]+]å œ] k� �]]�]� k] -ı]�]` �]( ] “/
ı k]	] � )� k] k� ^�]4 ˝ n]�]]) + k]
˙]]- k]E

ı]+]^å�] t] �]` ˝ a]�+])` �]]˝ œ] � a]� œ]]`D R

S k+ ı]+]å k]I k+ ı �]˛�]` � ` �]ä]� g]˝]
�]™�] k]I

�]+ k]�]] � ] -]) k]ı] � a]�] k]E S

��] œ]^� �]+ k]�]] � k] -ı]� k] �] k]] œ] ı])
� a]� &�]] ^� �]] n+D

�]+ /�])]4�] k� �]]˛] -ı]�]]
� a]� &�]] �]å˝]] n+ T - n]) 0�]� k]
ı g]!˝]] n+E

T r k+ � k] k) �] k]] k]E � Ÿ]� k] ˝ a]�+])] ��]]
^�]]]å] n+H
k4�]] ��]] ^� �]] n+ ˙] k] ˝ a]�] 0� ˝]]
]4 + k]H U

�] k]�] k]E � k] k) ^�]�]]( ]�]]+` & k]D
U � Ÿ]� k] ˝ a]� œ+ ^�]Ò] � k] �]]+) ^�]� ]�]]E V

 a]�]]�]` k� 
]) � k] ˝ a]� œ+ -]ä]]&
^� �]]D W

� g]�]]E +]Î �] - n]) ^�])�]�] � k]
˝ a]�+] k) -] k]O-] k] � k]˙]]D X

V k+ � k] k) �] k]] k]E ä])] �]]& � ) k] ^�
�] k]-]�] k� )]˙]] �]]�]]� � k] ��]]
�]]^ä]	] )˘]` ˛]` Y

- n]) �]- k]) k� � k] k" ^�]�]]�] � k] 0� k]
��]] ˙]�]]�] ^&�]]D Z

^	]¢]`�] � k] � k]� ) ^]�]]]�] R[ ˝]�
˙] k] a+-] 0� k] �]]& � ) k] RR

˝]]^� ˝ a]�] �]+ k]�]] k� � k]� � ]�] œ] � k]
˙]]�] �]� k]Ds

-ˇ�]y V
R �]�] SBW

�]�] YBRZ

S �]�] SBY
�] k+ TWBSV
+ k] RUBT
˙]� RTBS

T �]�] SXBZ

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y W
R �]�] VBT

S �]˙] V[BRE U
�]�] RBS

T �]�] UTBSW
^�]� “] SBTV
+ k] UBR

U ^�]� “] SBV

V ^	]� “] RSBVR

�] UBS[

W 
�] XBY

X ^	]� “] RVBS[

Y ^�] SSBVE W

Z ^�] STBXE Y
^�] SUBR[
Ü]� SBRU

R[ �]+ UBRZ

RR ^�] SVBR
^�] TTBUYE UZ



RVWR �]`	 ] WBWORW
W � Ÿ] ��]] � k]� ) �]+ k]�]] k� �]]�]� k]

˙]] t1 H
��]] � k]� ) 0�] ı])� k]	�]) � k] o&$�]˝]

� tÎ ˙] k] t1 ˘ k] ı]) ^�])]˙]�]]�] n+H
��]] � Ÿ] 0�] k� �]]�]� k] + k]�]O�]^�]�] t] � k]

˙]] t1 H
4� O4� �]]�] k� �]! kå

-—ı]˝] � tÎ H R

X ��]] �]+ k]�]] +ä]]) œ] � k]æ œ] � k]E
˝ k]�] � ` �]]�] œ] �]^&�] œ] � k] � a]	]

+ k]]]H S

-ı]� k] -ı])]ˇ] œ] k� ^�]4 ��]] � Ÿ]
-ı]� k] ı]+�] n] k# � ` �]^�] k& gt&H

-ı]� k] ı]]ı] œ] k� ^�]4 -ı]� k] �]˘˘ k]
� k]� ˘]æ] gt&H T

Y k+ o/�]]�]E 0�]� k] ˝ a]� k] �]˝]] ^&�]] n+
^� -˘!] ��]] n+D

�]+ k]�]] /� k] ! k]å ˝ a]�]� k] - n]) ��]]
˘]]+˝]] n+

^� ˝ g] ��]]�] � k)E U �]( ]&])` � k]
^�]ı]"] ) k+ � V

- n]) �]�] “]&] � œ] )+� ) -ı]� k] ı])O
� k]	�]) k� �]]˛] ˘]� k]D W

Z �]+ k]�]] � ` -]�]]ä] /�] 	]+) � k]
ı a]� ])˝]` n+E

^˙]�]� œ] � a]^Ã � n+ � k] ˝ k] k) �]]�] � ] $)
�]]� œ] k]D

0�] !å` ı]) ˇ�]]�] & k] - n]) ^˙]�]� k]
0� k] #+)]�]] n+ 0�] ı]) �]`
ˇ�]]�] & k]D X

R[ ��]] a&�" k� 
]) � œ] -�] �]` a&�"˝]]
� ] �]ä]]�]] n+H

��]] -�] �]` 0�] k� ı]]�] 4ı]]� � ]

WBX ��]]yE r�])`) � ] ( �]Ds WBY � �]]
r �� ı]] � k) - n]) ı�]]) � œ] 
]( ] ^	]�]]4Ds
�]]yE r-"�] ı�]]) � k] ı�]]) � k)Ds WBZ � �]]
r k4�]` � a]^Ã ˙] k] ( ]�]&] ı] at+˘]]˝]` n+Ds WBR[
�-^˝]y ]RU k& œ]D

� g]# ]� - n]) ^
]�] n]�]] �]]ı] ı]]�]]
˙]]˝]] n+H

RR -]) � k])] ˝])]ä g] �] k]"] + k] - n])
� k])` ˛ n]�]` � œ] � k] “/�]]�]` k� �]]"O
ı]˝˛]) + œ]E

˝] k] ��]] � Ÿ] � k]&]]� #+)
�]� ˝]] gt+H R

RS �]+ t] k� -�]`) -]&�]` o-ˇ k])
�]˘]]˝ k] Ÿ+E

�] k]] � g]# �] k]�]˝ k] Ÿ+E S

0�] k� � at]+ � k] !�] � ` �]]˝ œ]
^�]� �]˝]` Ÿ+D T

RT r/�]^�]4 � Ÿ] ˝ a]� k] �]] tÎ ]]E ˝ a]� k]

]]�]�] � tÎ ]]E U

˝ k] k) ı]]ı] œ] � ` �]˙]+ � k] ˝ a]� k] 0˙]]å
gt&]]D

RU ˝ g] �]]4]] �]]) ˝ k])` � g]�] �]+™
^�] k"]`E

˝ k])] ı k]" �]]�]` +` ) k+]]D V

˝ g] -ı]�]` ˘]`ä œ] � a])^�]˝] ˙]]+ � k]
˙]]� k] � ` � k]^	]	] � k)]]E

�]]) � ]�]�]]�] �]+™ + k]]]
- n]) -]) + k] �]` ]�]]E

˝] k] � Ÿ] 0� œ+ ˝ k] k) a&	�]�] œ] k�
+�]]� k] � ) gt&]]D

RV ˝ g] �]`˙] �] k]4]] �]]) ( �]�] �]+™
� ]" ı]]4]]E

˝ g] ˙ n]˝ g]�] ) Ÿ] k&]] �]]) 0�]� ] ˝ k]�]
�]+™ � k] ı]]4]]E

˝ g] �]�]` &]�]O�]^&)] �]�]]4]] �]])
0� k] ı]` �]+™ ı]]4]]D W

RW ˝ a]�] �] k]] - k]î]` k� ^�]�]�] œ] ı]) ˘]�]˝ k]
+ k] - n]) -+]�] k� 
])]� k] ˙ n]� k]
� ]�] � )˝ k] + k]E X

˝ a]�] 0�] k� �]�	 k]O� &�] ı])
˘]�]˝ k] + k]E

WBR[ � �]] r-ˇ g])]Ds WBRR � �]] r^	]& �]�]Ds

-ˇ�]y W
R R�]�] RVBSS

�]˙] VRBRWE
RX
�]�] RBRR

S �]˙] V[BYORV

T S)] TBSWE SX
�] k+ RWBS[

U 	]`˝] SRBT
�]�] RBRX
^�]� “] SSBT
�] k+ UVBZ
+ k] RSBW

V 	]`˝] TBT
+ k] WBW
˙]� XBZ

W 
�] R[BRSE RT
	]`˝] YBRT

X �]�] ZBRT

�������������������

g&�])] � q]�]y
R 
�] SVBRT

	]`˝] RRBR
+ k] RSBX

S �]�] VZBT
�]` XBS

T ^�]� “] ZBT

U �]�] RBV

V � n]
] SWBSW
�] k+ UBRW
+ k] UBR[

W 
�] SYBTY
^�]� “] RSBRT
�] k]4 RBR[
-]�] VBRR

X R)] RWBSVE T[
S)] RWBSE T
S)] SRBRE T



�]`	 ] XBROZ RVWS
/�]^�]4 � Ÿ] ˝ a]�+])] �]+ +]�] � tÎ ]]

^� k&�]� k]�]]� k] $) ˙]] t4 k]E
�] k]] �]`^"�] t] �]˙]]O�]˙]]� ) �]+ t] k�

^�]�]]^�]�] œ] � ] �]ä]]� 0å] t4 k] R

- n]) ˝ a]� œ+ 0�] k� ˝]]� k] � a]�]� k]
ı] œå k]Ds S

X +]�]I � Ÿ] 0�] -]&�]` ˙ n]�]] gt+E
^˙]� k] ])^�]�] œ] k� ( �] /� ¹] + k]� k]

k� �]]&E
o- g]) œ] � ` � "] “/ - n]) 0�] k� �]`�]� k]
k� �]]&E

�]]� k] � k] o- g]) � ] 4�  a]˘!] ˝]�
�]+™ ^�]�]˝]]E

�] o-˙]`) � ] ı]+�]] ( �] ^�]�]˝]] n+E
^˙]�] k� ^�]4 � Ÿ] ˝])�]˝]] gt+D

S �]( ]&]) o/�]]�] ˇ])˝]` � k] ^�]" ]�]]E
-]&^�]�] œ] � œ] � k] “/ �]` �]`ˇ]]O�]˘˘]]

�]+™ )+]D T

�]�]O k� O�]�] � g]�] � )� k] k� ^�]4 
]]˝]
�]]]˝ k] Ÿ+D U

+ k)� -ı]� k] +` �]] “/ � ]
^	]� ]) � )� k] k� ^�]4 �]å] ˙]]�]
^�]!]˝]] n+D

T � a] k) � ]�] � )� k] � œ] � k] 0�˝]]& Ÿ+E V

+]^� �] �] t]]Oı])O�] t]] � )˝]] n+E
��]]�]`E ��]]�] � )� k] � ` � `�]˝]

�] t]]˝]] n+E W

Í ˝]� k]&]) -]&�]` � a]�]� ) -ı]�]`
/˘!] �]˝]]˝]] n+E X

� k] �]�] ^�]�]� ) ˙]]�] � a]�]˝ k] Ÿ+D
U 0�]� œ] ˙] k] �]�]� k] -˘!] n+E �]+ � t]" œ]

� ` ˝])+ ˘ a]�]˝]] n+
- n]) ˙] k] �]�]� k] �]`ˇ]] n+E �]+ t� "`� k]

�]] kå � k] �]` � a]� `�]] n+D
�]+ ^&�] -] )+] n+ ^˙]�] k� �]] k) � œ]

˝ a]�+] k) ı]+ k)&]) œ] � k] �]˝]]�]] ˛]]E
^˙]�] ^&�] ˝ a]�]� k] ^+�]]�] ^�]�]]

˙]]4]]E Y

/�]^�]4 ˝ a]�] ı]) -]˝ o]� !]
]�]] n+D R

V ˝ g] �] -ı]� k] �]]˛]` ı])E
�] +` -ı]� k] ^˙]])` & k]�˝] ı])

�]) k]�]] � )�]]D S

�]+ t] ˝]� ^� -ı]�]` �]`�]` � k] �]`
� t]�]�]� ) �] k]�]�]]E

W ��] œ]^� � k]"] -ı]� k] ^ı]˝]] � k] ˝ a]˘!
�]�]� k]]]E

� k]"` -ı]�]` �] t] k� ^�]�]]( + k]
˙]]4]` T

- n]) �] g+ -ı]�]` �]]�] k� D U

4� -]&�]` k� a&	�]�] 0�] k� -ı]� k]
+` 
])]� k] k� �] k]] + œ] k]D V

X � k]^� �] ˙]+ t] ˝]� � k])` �]]˝] n+E � Ÿ]
�]+ k]�]] � ` )]+ k&� gt]]]E W

-ı]� k] 0Ã])� ˝] “]E -ı]� k] ı])� k]	�])
k� �]�˝] � ] o/˝]ä]]) � tÎ ]]D� X

� k])] ı])� k]	�]) � k])` � a]� k]]]D Y

Y k+ � k])` a&	�]�]E � k] k) +]�] ı]) � a]	]
�]˝] + k]D

�]� k] +` � Ÿ] ^]) ]�]] gt+E ı]) � Ÿ] �]å]
+ k] t1 ]]E

�]� k] +` � Ÿ] o-ˇ]� ]) � œ] ı]å] gt+E �]])
�]+ k]�]] � k])` ) n]	]�]` + k]]]D

Z � Ÿ]� k] �]+ k]�]] k� ^�]�]]( ı]]ı]
^� �]] n+E

� Ÿ] 0�]� ] © k]ˇ] ˝]�] ˝]� �]+˝]]
) gt+]]E Z

˙]�] ˝]� ^� �]+ � k])] � a]� &�]]
�]+™ �]å˝]] - n]) � a]� k] ��]]�] �]+™
^&�]]˝]]D

�]+ � a]� k] ^�]� ]�]� ) 0˙]]� k] � œ]
�]]4]]

- n]) � Ÿ] 0�]� ` � k]� ` k&� gt]]]D

XBX � �]] r� Ÿ] �]ì] ) gt]�]] - n]) o/˝]ä]])
� tÎ �]]Ds

-ˇ�]y W
R ^�]� “] RZBY

S �]˙] UUBRT
^�]� “] VRBVR
^
]�] VBR
&]	] ZBRW

�������������������

-ˇ�]y X
T �]�] VXBR

U �]�] VZBX

V ^�]� “] TBV
^�]� “] UBSS
�] k+ SSBW

W �]�] RBST
�]` TBRR

X R)] SRBVE W

Y �]�] R[BT
�] k+ RSBST
+ k] ZBX

�������������������

g&�])] � q]�]y
R �]�] SSBV

S ^�]� “] ZBU

T �] k+ SSBX

U � g]� RSBVT

V ^�]� “] RSBW
�]˝] R[BTVE TW

W �]˙] RSTBS
�]�] YBRX

X �]˙] SVBV
�]˙] WSBR
^
]�] TBSW

Y �]˙] U[BR
�]�] RSBS
�]�] SVBZ

Z ^
]�] RBRY



RVWT �]`	 ] XBR[OS[
R[ � k])` a&	�]�] ˙] k] � a]�]� k] � +˝]` ˛]`E

r˝ k])] ı])� k]	�]) �]+ k]�]] � + t] n+Hs R

�]+ �]` �]+ k&� k]]` - n]) �] a+˝]
	]˜�]&] + k]]`D

0� k] �]å� � ` ^�]¸` � ` ˝])+ ) Ÿ]&]
˙]]4]]

- n]) � Ÿ] -ı]�]` - t]�] œ] � k] �]+ + k]˝ k]
k&� gt]]]D

RR 0�] ^&�] ˝ k])` ı]˝˛]) œ] � ` &`�]])
�]�]]�]` ˙]]4]`E

0�] ^&�] ˝ k])` �])+ œ& �]æ]�]`
˙]] t4]`D�

RS 0�] ^&�] g&)O g&) � k] �] k]] ˝ k] k) ı]]�]
-] t4 k]E

-		 g]) � k] - n]) ^�]Ò] k� 	]+) œ] � k]
-] t4 k]D

^�]Ò] � k] � k]� ) �]+]�]&`� ˝]� E
4� �]� ao]&) � k] � k]� ) g&�] k)

�]� ao]&) ˝]�
- n]) 4� ı]+]å � k] � k]� ) g&�] k)

ı]+]å ˝]� k� �]�] �] k]] -] t4 k]D S

RT k&	] -ı]� k] ^�]�]]^�]�] œ] � ` �]˙]+ � k]E
0�] k� � ]�] œ] � ` �]˙]+ � k] 0˙]]å

^&�]] ˙]]4]]D
RU �]]# ` � k]� ) -ı]� k] �] k]] œ] � ` ˘])O

�]]+` � )E
+ t]E 0�] � ao]$ � ` ˙] k] ˝ k])`

˙]]]`) n+E T

˙] k] ˙ o]]�] � œ] ( �] œ] k� �]]] k� �]`˘]
- k� �]] )+˝]] ˛]]D

0� œ+ ı]+� k] � ` ˝])+ �]]	]]�] - n])
^]�]]& � œ] ˘])� k] k&D U

RV r� Ÿ] ˝ a]�] �] k]] œ] � k] - \&� a]˝] � ]�]
^&�]] t1 ]]E

XBRR � �]] �]]�]&E r( )�]]	] g&) ^� �]]
˙]]4�]]Ds XBRS � �]]	]` ( )]˝] 	]&`D

˙ n]� k] � Ÿ]� k] ˝ a]� œ+ ^�]Ò] � k] a!å]˝ k] �]�˝]
^&�]]4 ˛ k]D R

RW k&	]O k&	] k� �] k]] �]` �]+ k&� œ] k]
- n]) 	]_�˝]	]]�]` + k]� k] ı]) �]` � k]

	]˜�]&] + œ] k]D S

� k] -ı]� k] � at]+ ı]) +]˛] )� œ] k]E 0�] k�
� ]�] �]+ k) + k] ˙]] t4 k]E

RX � k] �] t]ı] � ` ˝])+ ˇ g]�] ˘]] œ" k]E T

œ)]� k]�]]� k] ˙ o]˝ a]- œ] � ` ˝])+ -ı]� k]
�]ä]� g]˝] ]æ � k] � t]ı]˝ k] a+4
^�]� � œ] k]D

� k] �] n]( �]]˝ k] a+4 +�]] k) ı])� k]	�])
�]+ k]�]] k� ı]]�] -] t4 k]

- n]) 0�] k� � �]]�]� k] ˛])O˛])
� t]ı œ] k]Ds U

RY ˝ k] k) ˙ n]�]] ı])� k]	�]) � n]�] n+E
˙] k] -ı]�]` ˙]]]`) k� �]˘ k] a+4

�] k]] œ] k�  a]�]]+ �]]( � )˝]] n+
- n]) 0�] k� -ı])]ˇ] �]]& �]+™
)�]˝]]H V

˝ k])]  a]��]] +� k]	]] ˝]� �]+™ �]�]]
)+˝]]E

��] œ]^� -"�] ı�]]) � k] ˝ a]� k] � a]	]`
^�]�]˝]` n+D W

RZ ˝ g] +�] ı]) ^( ) � k] &�]] � k)]]E X

+�]] k)  a]�]]+ œ] � k] ) Ÿ]& k&]]E
˝ g] +�]] k) �]�] ı]]ı] œ] � k] �]� ao]&) � `

]+)]/�] œ] � œ] œ( � k&]]D Y

S[ ˙ n]� k] ˝ g] �]] g� �] k� �]]˛] �]˘˘]] “/ � k]
ı k]	] -]�]]E

˙ n]� k] ˝ g]� k] -ì]]+�] k� ^�]4 -ı]� k]
-"�] ı�]]) � ] �]� g]˝] ^&�]]E

� n]� k] +` ˝ g] +�]] k) �]]˛] ı k]	] -]4]]E
��] œ]^� ˝ g]� k] �] a+˝] ı]+� k] +�]] k)

ı a])�] œ] � k] /�]� ` 	]ı]˛]
�]]�]` ˛]`D Z

XBRX ��]]yE r˝ k] k)Ds

-ˇ�]y X
R �]˙] XZBR[

�]˙] RRVBS
�] k]4 SBRX

S �]�] RRBRW
�]�] SXBRT
+ k] RRBRR

T �]�] U[BRR

U ^�]� “] V[BRZ
�] k+ TUBST

�������������������

g&�])] � q]�]y
R �]˙] XYBRS

�]�] WTBRR
^�]� “] STBXE Y

S �]˙] RSWBS
�]�] SWBRR
�]�] WWBRY

T �]�] UZBST

U ^�]� “] TTBZ

V ^	]� “] TUBWE X
�]�] RBRY
�]�] UUBSS
^�]� “] STBT
^�]� “] V[BS[
&]	] ZBZ
�] k]4 SBTS

W �]˙] R[TBZ
�]�] VXBRW
^
]�] TBSS

X 
�] T[BT
�]˙] R[TBYE
RT
+ k] SBRZ

Y �]˙] R[TBRS
�]�] VVBX
^�]� “] TRBTU

Z 0˝] SSBRX
�]˙] R[VBYORR
� g]� RBXSE XT
Ü k]�] TBSVE SW



R 4�� k]	]` �] g+�]� � k] ^�]� k] &	 “]�] � `
^� ˝]]�]E ^˙]�]� œ] �]`�]� k] � k] �]+ � o] k&	]

� a]�]]�]] ]�]]B R

S �]+ k]�]] k4�]] ı])� k]	�]) n+ ˙] k] �] t]]
� )˝]] n+ ^� ^�] “( 0�]� ` �]_�˝]
� ` ˙]]4D S

�]+ k]�]] -ı]� k] a&	�]�] œ] � k] �]&�]] � k]˝]]
n+E 0�] ı]) -ı]�]] © k]ˇ] t0 k$�]� k]

� k] ˝ n]�]]) )+˝]] n+E T

�]+ -ı]� k] a&	�]�] œ] � k] �]&�]] ^�]4
^�]�]] �]+™ )+˝]]E

�]+ k]�]] -ı]�]] © k]ˇ] 0�] k� ^�]4
�]˘]]4 )�]˝]] n+D

T �]+ k]�]] © k]ˇ] � )� k] � œ] ˇ]`�]] U - n])
�]+]	]_�˝]�]]�] n+E V

� k]^� �] ˙] k] & k]�]` Ÿ+E 0� œ+ �]ä]] k&� k]
� k] �]+ k]�]] ı]` k! �]+™ + k"]]D W

˙]�] �]+ ˘]�]˝]] n+ ˝] k] ˝]�]]+`
�]˘]]� k]�]]�]` - t]ˇ]` - n]) ˝ g]( ]�]
0# ˝ k] Ÿ+E

˙]�] �]+ ı n]) )�]˝]] n+ ˝] k] �]]&�]
ˇ g]�] � ` ˝])+ 0å˝ k] Ÿ+D X

RBR � �]˝]�]�] r^&�]]�]] k&	 k]
]]�]]Ds

U �]+ �]� ao]&) � k] $ t]"˝]] n+ R - n]) 0� k]
� a]�]] k&˝]] n+E

�]])` �]^&�] œ] � ] ı]]�]` � a]�]]
k&˝]] n+D S

�]]	]]�] - n]) � )� k]�] � ` +^)�]]�]`
� a])�]] ˙]]˝]` n+ T

- n]) �]�]]�] k]�] k� g( �] a� �+�]]
˙]]˝ k] Ÿ+D

V 0�] k� � ])�] ı]+]å � t]ı] 0# ˝ k] Ÿ+E
ı]+]^å�] t] ^ı]
]�] ˙]]˝]` Ÿ+D U

0�] k� �]]�]� k] ı �]˛�]` � t]ı] 0# ˝]` n+E
ˇ])˝]` - n]) 0�] k� ^�]�]]�]` �]` ˛])O

˛])] 0# ˝ k] Ÿ+D V

W 0�] k� © k]ˇ] k� �]]�]� k] � n]�] ^"�
�]� ˝]] n+H W

0�]� ` ˙]�]˙]�]]+" k� -] k] � n]�]
�]å] )+ �]� ˝]] n+H X

0�]� ] © k]ˇ]E -]] � ` ˝])+ t0 k$�]]
˙]]4]]

- n]) 0�] k� � ])�] ˘]¸]� œ] ˘ g])O˘ g])
+ k] ˙]] t4]`D

X �]+ k]�]] �]�]] n+E Y ^�]ı]^¢] k� ^&�]
�]ä]� g]˝] ]æ �]�] ˙]]˝]] n+E Z

�] g+�]
�]]) o]�]

R ı])� k]�
]) a&��]	] œ] � k] �]&�]] � k]˝]] n+ LROXM

0�]� ` �] t]�] n+ ^� ^�] “( 0�]� ` �]_�˝]
� ` ˙]]4 LSM

�]+ k]
]] � ` ı]	]]+ � œ] -]	 k]
]]�] œ] � k] 
]+
˙]]	]˝]] n+ LXM

	]`	]
 k] � ] 	]]�] + k]�]] LYORUM

^
]ı]^¢] g&�])` �]]) 	]+™ -]4�]` LZM

�] g+&] � k]  a]�]]�])` &` ˙]]˝]` n+ LRVM

S 	]`	]
 k] ˝]�]]+ + k]�]` LRORTM

r	]^&�] œ] k� ( ]"� ] k]�] ^&4
˙]] t4� k]s LWM

T r^ˇ]�� ]) n+ /�]  g]	]` 	]�])` ı])Is LRORZM

	]`	]
 k] � k] �]ä]] k&	 k] � ` 
]˙]+ LROXM

	] k]O-��] k]	] � ` ˝])+ 	]`	]
 k] � ]
	]]�] LYORSM

	]`	]
 k] � ] ^
]	]]�] ı]�� ] n+ LRTORZM

-ˇ�]y R
R �]�] R[BRS

	] g+ TBX
�]ı] SBRT

S ^	]� “] S[BV

T 
�] TSBTVE UR
�]�] VZBRY

U ^�] RUBRY

V -�] ZBU

W ^	]� “] TUBWE X

X -�] TYBR

�������������������

g&�])] � q]�]y
R -�] TYBRR

�]˙] R[UBWE X
�]˙] R[XBSZ

S �]+ TBRW

T �]�] TTBZ
-]�] RBS

U S�]�] SSBY
�]˙] WYBXE Y

V �]˙] ZXBUE V
�]�] SUBR

W ^�]� “] R[BR[

X 
�] TSBSS

Y �]˙] RTWBR
�]˝] RZBRX

Z �]˙] UWBR
�]˙] ZRBS
	]`˝] RYBR[
�]�] SVBU

RVWU



RVWV �] g+�] RBYQSBT
�]+ 0�] �] k]] œ] � k] ˙]]�]˝]] n+ � ˙] k]

0�]� ` ı]�]]+ � œ] -]˝ k] Ÿ+D R

Y ä]�])&�˝] �]]æ �]]� ) �]+ 0�]� `�
˙]]+ � ] �]( ]�]] � ) k&]]

- n]) o-ˇ]� ]) ı])� k]	�]) k� a&	�]�] œ]
� ] ı]`!] �]+™ ! k] kå]]D

Z �]+ k]�]] k� ^�]�]]( ˝ a]�] � n]�]O�]`
�]]^ä]	] )˘] k] k]H

�]+ ı g])` ˝])+ ˝ a]�+])] �]]	] � )
k&]]D

^�]ı]^¢] g&�])` �]]) �]+™ -]4]`D S

R[ �]� k] +` � k] t� "`� k] �]] kå � ` ˝])+ + œ]E
^˙]�]� œ] 
 a]�]�]] � a]_	� �] n+E

�]� k] +` � k] -ı]�]` ˝]]� ˝] k� �]	 k] � œ]
˘ g]) + œ]E ˙ n]� k] � k] “/ 	])]�]� k� �]	 k]
� œ] + k]˝]] n+E

�]]) 0� œ+ 
]]�]O g( �] � ` ˝])+ �]��]
� ) ^&�]] ˙]]4]]D

RR k+ �]])`E ˝ a]�]� k] 4� 	]��]
^�]� �]] n+E

˙] k] 
]^"�]] �]�]]+ k&� ) �]+ k]�]] k�
^�]�]]( � a] k) � o]� g]� k] �] t]ˇ k]]]D

RS �]+ k]�]] � +˝]] n+E
r� k] ^� ˝]� k] +` 	]_�˝]	]]�]` ��] œ] �]

+ œ]E 0�]� ` ^]�]˝]` � k]^+�]]�] ��] œ]
�] + k]E

^( ) �]` � k] � ]" ^&4 ˙]] t4 k]E � k]
�]˝�] + k] ˙]] t4 k]D�

� Ÿ]� k] ˝ a]� k]� a&�] ^&�]] n+ � k]^� �] -�]
- n]) �]+™ gt&]]D

RT � Ÿ] ˝ k])` ])&�] � k] 0�]� ] ˙ a]-]
0˝]])� ) ˝] k]å gt&]]E T

˝ k])` ä o]˙]`) œ] k� & k] a"� kå � ) gt&]]D

RBX � �]] r� ` k&]�]]�] � )˝]] n+Ds
RBY � �]]	]` 	]`	]
 k] � `D RBR[ � �]] r� k] gt+ � k]
�]	]` �])]�]Ds RBRS � �]] �]]�]&E r- n]) 
]+
0	] k� �]`˘] � k] � a]ä] k)�]]Ds � �]]	]` �] g+&]D

RU �]+ k]�]] � k] ˝ k] k) � �]] k) � œ] �]+ -]�]]
&` n+E

F˝ k])] � o]	] ˘]�]]� k]�]]�]] � k] “/ �]+™
+ k]]]D

� Ÿ] ˝ k] k) k&�]˝]]- œ] k� � o]^&) � k] ]æ`
a+ “/ � g])˝ œ] - n]) %�]` a+ “/ � g])˝ œ]

�]]	] � ) gt&]]E
� Ÿ] ˝ k] k) ^�]4 � ì] �] k] gt&]] ��] œ]^� ˝ g]

^
]�] n]�]] n+DG
RV k&�] k]I � a]	]�]�])` �]]� k]�]]�]]E 	] o]^˝]

� ] ı n]]]�] � a]�]]� k]�]]�]]E
ı]+]å œ] ı]) ˘]�]] -] )+] n+D R

k+ �] g+&]E -ı]� k] ˝�] k]+]) �]�]] S - n])
-ı]�]` �]��]˝ œ] ı g])` � )I

˝ k] k) �]`˘] � k] ^( ) � �]` � k] “/ ^�]� ��]]
-]&�]` �]+™  a]ä] k)]]E

0� k] ı g])` ˝])+ �]]	] � ) ^&�]]
˙]]4]]Ds

S ^˝]˝])O^�]˝]) � )� k]�]]�]] ˝ k] k) �
^�]�]]( -] )+] n+I T

˙]]E ˙]]� ) -ı]� k] ]æ œ] � `
^+( ]ä]˝] � )E

)]�˝ k] ı]) �]ä]) )�]E
-ı]�]` �]])` ˝]]� ˝] �]" k]) � k] - n])

�]å� k] � k] ˝ n]�]]) + k] ˙]]D�
S �]+ k]�]]E �]] g� �] � k] 0�]� ` 	]]�]

�] n]"] k&]]E
/�])]4�] � k] �]` 0�]� ` 	]]�] �] n]"]

k&]]E
��] œ]^� ˝]�]]+ � )� k]�]]�] œ] � k] 0� œ+

˝]�]]+ � ) ^&�]] ˛]] U

- n]) 0�]� ` "+^�]�] t] �]]	] � )
&` ˛]™D

T 0�] k� 	 g])�]`) œ] � ` %]� œ] �]]�] o)] � k]
o)]` Ÿ+E

RBRU � �]]	]` -�� g]) k� D SBR � �]]	]` 	]`	]
 k]
k� D ��]]yE r- n]) � �]) � �] � k]Ds

-ˇ�]y R
R �]˙] RBW

S �]�] R[BSUE SV

T �]�] RUBSV

�������������������

g&�])] � q]�]y
R �]�] VSBX

) k]�] R[BRV

S 
�] RWBRW

�������������������

-ˇ�]y S
T ^�]� “] SVBZ

U S)] RXBW



�] g+�] SBUORT RVWW
0�] k� �] k]Ã]- œ] k� � ı] kå � a]� “]

�]]�] Ÿ+D
� k] � a]Ã k� ^�]4 ˝ n]�]]) Ÿ+E
0�] k� � a]ÃO)˛] œ] � œ] �]]` �] k] k+ � `

˘]`ä œ] -]]O�]` &�]� )+` Ÿ+
- n]) � k] �]�] k]�]) �]� å` k� �]]� k]

0# ]4 �]�]� ]) ) k+ Ÿ+D
U � a]ÃO)˛] �]å� œ] ı]) o-ˇ]]ˇ ao]ˇ] & n]å

) k+ Ÿ+E
�]]) k� ˘] n]� � œ] /ˇ])O0ˇ]) �]]]

) k+ Ÿ+E
� k] ˙]�]˝]` �]	]]�] � ` ˝])+

˙]]�]]] ) k+ Ÿ+E ^�]˙]�]` � ` ˝])+
� Ÿ]ˇ] ) k+ Ÿ+D

V �]+ � -ı]� k] -^ˇ]� ]^)�] œ] � k]
� a]�]]˝]] n+D

� k] a( ˝]š � k] 	]+)ı]�]]+ k� ^�]4
^�]� �]˝ k] Ÿ+E

^])˝ k]Oı]å˝ k] �]+ t] ı] at+˘]� ) �]]� ]� o]&`
� )˝ k] Ÿ+D

W �]^&�] œ] k� ( ]"� �] k]�] ^&4 ˙]] t4 k]E
�]+�] %+ ˙]]4]]D�

X �]+ ˝]�] ^� �]] ]�]] n+B
0�]� ]� ı])&]( ]	] + k]]]E 0� k] � o]&`

�]�]] ^�]�]] ˙]]4]]E
0�]� ` &]^�]�] t] �]]˝]�] �]�]] t4]`E � k]

!]˝]` ı]`"˝]` a+ ”/ ( ]�˝ k] � ` ˝])+
) k] t4]`D

Y �]`�]� k] ˙]�] � k] �]�]` n+E R ˝]�] � k] ı]]�]`
k� ˝]]�]]�] ˙ n]�]` n+E

� k]^� �] -�] �] k]] 0�]� k] g&) �]]]
) k+ Ÿ+D

rÍ � ˙]]- k]I Í � ˙]]- k]Is � a]�]O
� ) �]`E

SBV ��]]�]& -�� g]) k� )]˙]] � ` �]]˝]
� ` �]�]` n+D SBW � �]] r�]�] ˙]]4�]]Ds SBX
� 	]`	]
 k] � ` �]]˝] � ` �]�]` n+E ^˙]� k] )]	]`
�]˝]]�]] �]�]] n+D

� k] “/ ı]�]"� ) �]+™ k&�] )+]D R

Z �] k]�]] � g]" k]I ˘] t]&` � g]" k]I
�]ä]]� k] � ` � k] “/ � �]` �]+™E
�]+ t] +) ˝])+ � ` � k]	]� `�]˝]` ˘]`ä] œ]

� ] � o]$]) n+D
R[ �]])` �]]�]`E � a]�]�]]�] - n]) 0˙]]å

+ k] ]�]`E S

�] k]] œ] � ] �]�] � ˘˘]] + k] ]�]]E
0�] k� 
 a]"� k] ˛])˛])] ) k+ Ÿ+E
0�]� ` � �]) k� ˙] k]å ^+�]� k]
�] k] Ÿ+E

�]�] k� ˘ k]+ k) � ] o)] 0å ]�]] n+D
RR 	 k]) œ] � ` �] t]& � + t] ]�]`H T

�]+ ˙]]+ � + t] ]�]`E ˙]+ t] ˙]�]]�]
	 k]) � n]#� ) �]]˝]] ˛]]E

˙]+ t] 	 k]) -ı]� k] �]˘˘] œ] � k] � k]� )
� k]�] n]( 
 g]�]˝]] ˛]]H

RS �]+ -ı]� k] �]˘˘] œ] k� ^�]4 �] a+˝]O�]]
^	]� ]) �]]˝]] ˛]]

- n]) -ı]�]` 	 k])^�]�] œ] k�
^�]4 ˙]]�]�]) œ] � ] ]�]]
&�] k]˘]˝]] ˛]]D

0�]� k] -ı]�]`  a]( ]- œ] � k] ^	]� ]) � k]
�])] ˛]]E

+ t]E ( ] kå a+4 ˙]]�]�]) œ] � k] -ı]�]`
�] t]& �])` ˛]`D

RT � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] k4�]]�]
� )˝]] n+E

r k&�]E � Ÿ] ˝ k] k) ^�]�]]( gt+I U

� Ÿ] ˝ k] k) � a]ÃO)˛] œ] � k] ˙]�]]� ) ˇ a] t4 � œ]
0å] gt&]]E V

˝]�]�]]) ˝ k] k) ˙]�]]�] 	 k]) œ] � k] �]]
˙]]4]`D

� Ÿ] ı �]˛�]` � k] ˝ k])` � g]"ı]]" � ] o-˝]
� ) gt&]]

- n]) ˝ k] k) g&˝] œ] � ` -]�]]ä] ^( )
� �]` � a]�]]�]` �]+™ k&]`Ds W

-ˇ�]y S
R 0˝] R[BYE RR

�������������������

g&�])] � q]�]y
R �]ı] SBRT

S �]ı] SBRV

T ^�]� “] SBRUE RV
^�]� “] V[BRX

U �]�] R[BRS

V �]˙] UWBZ
�]�] TXBSU

W S)] RYBRX



RVWX �] g+�] TBRORS

T ^ˇ]�� ]) n+ /�] � g]�]` �]])` ı])I
�]+ !�]O� ı]" - n]) � g]" k� �]]�] � k]

�])` a+ “/ n+E
�]+ ^	]� ]) � )� k] � k] �]]ä] �]+™

-]˝]`D
S ˘]]� a]� � ` -]�]]ä] - n]) ı]^+�] œ] � `

]å]å]+" � a]�]]�]` k& )+` n+E

] k] kå �])ı]" & n]å ) k+ Ÿ+ - n]) )˛]

ˇ]åˇ]å]˝ k] a+4 -] ) k+ Ÿ+D
T 
 a]å�]�]]) ˘]� k] -] ) k+ Ÿ+E

˝]�]�]] œ) ˘]�]� )+` Ÿ+E �]]� k] ˘]�]O
˘]�]] ) k+ Ÿ+E

�]å` ˝]]&]& � œ] �] k]] �] k) ı] kå Ÿ+E
�]]	] œ] k� k%) �] k] Ÿ+E

˙]+ t] k&�] k] �]+ t] �]]	 œ]O+`O�]]	 œ] Ÿ+D
� k] �]]	] œ] � k] # k]� ) �]]� ) ˘]� k] ˙]]

) k+ Ÿ+D
U �]+ �]�] 0�] � k]	�]] � ` �]&˘]�]�]`

� ` �]˙]+ � k] a+-] n+E
0�] � ao]&)E �]�] �] k]^+�]` � ` �]˙]+ � k]E

˙] k] ˙]] g&])` � œ] �]]^+) n+E
^˙]�]� k] -ı]�]` �]&˘]�]�]` � k] )]� �" œ]

� k] - n]) -ı]�]` ˙]] g&])` � k] a� �] œ]
� k] t( �]]�]] n+D

V � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] k4�]]�]
� )˝]] n+E

r k&�]E � Ÿ] ˝ k] k) � ^�]�]]( gt+I R

� Ÿ] ˝ k])] 
]]
])] ˝ k] k) � at]+ ˝]�
0# ] t1 ]] ^� +) )]� �" ˝ k])]
� o]]]ı]�] k&� k]

- n]) �]�] )]˙�] ˝ a]� k] � k]/ää]˝]
+ k]˝ k] k&� œ]D

W � Ÿ] ˝ a]�] ı])  o]&]` œ( gt� ]]
- n]) �]�] ˝ a]�] ı]) ˛ g]O˛ g] � œ) k]D
� Ÿ] �]�] k� �]]�]� k] ˝ k])] ˝]�]]	]]

�]�]] t1 ]]D S

TBV � �]]	]` 	]`	]
 k] k� D

X ˙] k] � k] “/ ˝ a]� k] k&� k]]] �]+ ˝ a]�]� k] g&)
�]] k]]] R - n]) � k+]]E

F�]`�]� k] ˝]�]]+ + k] ˘ a]� ` n+I
� n]�] 0�] ı]) ˝])�] �]]4]]HG
˝ a]� k] ^&�]]�]] k&� k] k� ^�]4 � Ÿ] �] k]] œ]

� k] � + t] � k] �]] t1 H
Y ��]] ˝ g] �] k]O-��] k]�]� �]])` � k] �]æO

� ) n+E S

˙] k] �]`�] � ` �]+) œ] k� ^� �]] k)
�]�]` ˛]`H T

�]+ ˝] k] ı]]�]` � k] ^
])` ˛]`E
�]� ao]&) 0�]� ` & n]�]˝] - n]) 	]+)O

ı]�]]+ ˛]]D
Z /^˛]�] k]^ı]�]] - n]) ^�]Ò] 0�]� ` -ı]])

	]_�˝] � ] �] k]˝]] ˛ k]E
^�]^�]�]] k� �] k]] - n]) ı a]" U

0�] k� � �]&&]]) ˛ k]E V

R[ ^( ) �]` 0� k] � o]&` �]�]] ^�]�]] ]�]]
- n]) ı])]4 k&	] � k] ˙]]�]] ]�]]D W

0�] k� �]˘˘] œ] � k] +) � a]�� å ı])
ı]"� Oı]"� � ) �]]) $]�]] ]�]]E

0�] k� /ää]˝]&]) -]&^�]�] œ] ı])
^˘]^¹�] t] $]�]` ]�]™

- n]) 0�] k� �]�]` �] kåO�] kå �] k]] œ] � k]
� k]^å�] œ] � œ] ˙]� å] ]�]]D

RR ˝ g] �]` ı]`� ) ˇ a]¢] + k] ˙]]4]`E X

�]ä]) œ] � k] - k]�]�] + k] ˙]]4]`E
a&	�]�] œ] � k] �]˘]� k] k� ^�]4 ı]�]]+

gt% kæ]`D
RS �]]) ˝ k] k) �]�] ]æ o-˙]`) k� ı k]å œ]

˙ n]� k] Ÿ+E ^˙]�] ı]) ı]+�]` ( �]�] k�
ı] k� ( �] �] k] Ÿ+E

-]) ı k]å œ] � k] ^+�]]�]] ˙]]4E ˝] k]
( �] �]`ˇ k] �]]� k]�]]� k] k� � at]+ � œ] ˙]]
^] œ) k]D

TBY � �]]	]` ˛]`�]`ä]D TBZ ��]]yE r˝ k] k)Ds

-ˇ�]y T
R 	] g+ SBRT

S �]ı] SBRV

�������������������

g&�])] � q]�]y
R 	] g+ SBY

S ^�]� “] UWBSV
�] k+ T[BRU

T �]�] RZBW

U 0˝] R[BW

V S/˝] RWBY
^�]� “] UWBYE Z

W �]�] S[BU

X �]˙] XVBY
^�]� “] SVBRV



�] g+�] TBRTQ+�]
 g	 	 �]]) o]�] RVWY

+�]
 g	 	
�]]) o]�]

R �]^
]��]
]�˝]] �]&& k� ^�]4 ı a]� ])˝]] n+ LROUM

F k+ �]+ k]
]]E � �] ˝]� HG LSM

F˝ g] ��] œ] -˝�]]˘]]) + k]	 k] k&˝]] n+HG LTM

�]ä]] k&	 k] k� ^�]4 ı])� k]�
]) � �]^&�] œ] � k]
�]]˝]] n+ LVORRM

�]+ k]
]] � k] �]^
]��]
]�˝]] � ` ^�]	]˝]` LRSORXM

F k+ � k] k) ı])� k]�
]) ˝ g] � �]` 	]+™ �])˝]]G LRSM

F˝ g] /˝]	]] � a]Ã n+ ^� � a])] “/ 	]+™ k&]
�]� ˝]]G LRTM

S F� Ÿ] o/˝]ä]]) � tÎ �]] ^� 
]+ ��]] � o] k&�]
k&˝]] n+G LRM

�]^
]��]
]�˝]] � k] �]+ k]
]] � ] ˙]
]]�] LSOS[M

RT k&�]I ˝ k] k) � n]^�]� -�]�]] �]])` �]�]
˙]] t4 k]E

˝ k] k) k&	] k� ( ]"� a&	�]�] œ] k� ^�]4
� a]� k] ı] kå ) œ+ k]E

˝ k] k) ( ]"� œ] k� � k]å œ] � k] -]] �]��]
� ) k&]`D

RU 
 k])]� o]&` k� ^�]4 ˝ n]�]]) + k] ˙]]E ı]]�]`
�]) � k]E R

-ı]� k] ]æ œ] � k] �]ä]� g]˝] � ) � k]E
� `˘]å � œ] ˙]]E ^�]¸` ) Ÿ]&
- n]) ”/" �]�]]� k] k� ^�]4 �] t]˘]] 0# ]D

RV � k]^� �] ^( ) �]` -]] ˝ a]� k] �]��]
� ) k&]`E

˝]�]�]]) ˝ a]� k] � ]" $]� k]]`E S

�]+ �]�+™ ^"^»�] œ] � ` ˝])+ ˝ a]� k] ˘]"
� ) ˙]]4]`D T

˙]]E ˝ g] �]` ^"^»�] œ] � ` ˝])+ -ı]�]`
^]�]˝]` �]æ] � k]I

+ t]E �]�+™ ^"^»�] œ] � ` ˝])+ -ı]�]`
^]�]˝]` �]æ] � k]I

RW ˝ g]� k] -ı]� k] ��]]ı]]^)�] œ] � k]
-]�]�]]�] k� ˝]]) œ] � k] �]` ä�]]&]
�]æ] ^�]�]] n+D

�]�+™ ^"^»�] t] -ı]�]] �] k]�] 0˝]])� )
a( “) + k] ˙]]˝]` Ÿ+D

RX ˝ k] k) ı]+ k)&]) ^"^»�] œ] ˙ n]� k] Ÿ+
- n]) ˝ k] k) -^ˇ]� ])` ^"^»�] œ] k� � ao]$

˙ n]� k] Ÿ+E
˙] k] o#$ k� ^&�] ı]˝˛]) œ] � ` &`�]]) � œ]

˙]] ^!ı]˝ k] Ÿ+E
� k]^� �] ˇ g]ı] ^�]� �]˝ k] +` 0å

˙]]˝ k] Ÿ+
- n]) �] ˙]]� k] � + t] ]]�]�] + k]

˙]]˝ k] Ÿ+D
RY k+ -		 g]) k� )]˙]]E ˝ k] k) ˘])�]] k+

t1 
] ) k+ Ÿ+E
˝ k] k) Í ˝]� k]&]) -]&�]` 
]) œ] � œ] -])]�]

( )�]] ) k+ Ÿ+E
˙]�]^� ˝ k] k) �] k]] ı]+]å œ] ı]) ^˝]˝])O

^�]˝]) Ÿ+
- n]) 0� œ+ /� ¹] � )� k]�]]�]] � k] “/

�]+™D R

RZ -]� k]�]]�]` ˝]�]]+` � k] ˝ a]� k] � k] “/ )]+˝]
�]+™ ^�]� k]]`E

˝ k] k) ä]��] � �]` �]+™ �] œ) k]D
˙] k] � k] “/ ˝ k] k) �]] k) � œ] � a]� k]]] ˝]]^�]�] t]

�]˙]]4]]E S

��] œ]^� k4�]] � n]�] n+ ^˙]�]
ı]) ˝ g]� k] ä a]��]Oı k]Oä a]��] �]
^� �]] + k]Hs T

-ˇ�]y T
R S/˝] TSBTE U

S �]ı] SBRT

T ^	]� “] R[BRUE
RV

�������������������

g&�])] � q]�]y
R 	] g+ SBY

S �]ı] SBRV

T �]�] R[BVE W
�]�] TXBRY



RVWZ +�]
 g	 	 �]]) o]�]QRBRR

R �]+ � o] k&	] �]^�]��]�]�˝]] +�]� g� � �
� k] &	 “]�] � œ] ^�]�]]B

S k+ �]+ k]�]]E � Ÿ] � �] ˝]� ı a]� ])˝]]
) gt+]] - n]) ˝ g] -�]� a]�]] � )˝]]
) k+]]H R

� Ÿ] � �] ˝]� a&+] “/ k&˝]] ) gt+]] - n])
˝ g] � a]� k] •+�]] � k] �]+™ �]˘]]4]]H S

T ˝ g] ��] œ] � a]� k] � a])] “/ ^&�]]˝]] n+H
��] œ] -˝�]]˘]]) + k]� k] k&˝]] n+H
� k] k) �]]�]� k] ^�]�]]	] - n]) •+�]] ��] œ]

+ k] )+` n+H
�]å] “/O�]] kå ��] œ] �]æ˝ k] ˙]] ) k+ Ÿ+H

U � ]� g]�] � ] $) ^� �]` � œ] �]+™ )+]
- n]) � +™ o/�]]( �]+™ + k]˝]]D
� k]� o/�]]�] a&�" œ] � k] ^
])] a+-] n+E
˝]�]` ˝] k] ��]]�] � ] � g]�] + k] )+] n+D T

V r)]� �" œ] � k] k&�] k] - n]) ˇ�]]�] & k]I
n+)]�]` � k] ˝]]� k] - n]) o&] )+ ˙]]- k]I

��] œ]^� ˝ a]�+] k) ^&�] œ] � œ] a� ! k4�]]
+ k]� k]�]]�]] n+

^� -]) ˝ a]� œ+ �]˝]]�]] �]` ˙]]4 ˝]�]
�]` ˝ a]�] �]� `�] �]+™ � ) k] k]D U

W � Ÿ] ˝ a]�+] k) ^�]�]]( � �]^&�] œ] � k]
�]]� k]�]]�]] gt+E V

+ t]E 0�] � k])+�] - n]) 0˝]]�]� k]
)]� �" � k]D

RBR ��]]�]& /�]� ] �]˝]�]�] n+E rı�]]) � k]
�]� k] �]�]]	]]Ds

� k] �] k]] ˇ])˝]` k� g&)O g&) k� /�]]� œ]
� k] + k]� ) ˙]]˝ k] Ÿ+

- n]) ı])]�] œ] � ` ä]�]`�] +^˛]�]]
� k]˝ k] Ÿ+D R

X � k] �] a+˝] �]�]]�]� - n]) $)]�]� k] Ÿ+E
� k] -ı]� k] � ]� g]�] � a]& �]�]]˝ k] Ÿ+ - n])

ˇ] Ÿ]�] ˙]�]]˝ k] Ÿ+D S

Y 0�] k� 
] k] kåE ˘]`˝ k] � k] �]` ˝ k]ä]
& n]å˝ k] Ÿ+D

� k] �] k]] )]˝] � k] ^�]� �]� k]�]]� k]
� k]^å�] œ] � k] ä�]]&] � gt]�]]) Ÿ+D T

0�] k� ˙ o]]` 
] k] kå ˇ]åˇ]å]˝ k] a+4
-]˝ k] Ÿ+E

0�] k� 
] k] kå g&) � k] -]˝ k] Ÿ+D
� k] �] k]] 0� ]�] � ` ˝])+ -ı]� k]

^	]� ]) ı]) �]ı]" ı]å˝ k] Ÿ+D U

Z �]�]O k� O�]�] � g]�] k� ı�]]� k] Ÿ+E V

� k] 4� O�]]˛] k4� k] -]˝ k] Ÿ+ ˙ n]� k] ı g])�]
� k] ])�] +�]] -]˝]` n+ W

- n]) � k] � o]^&�] œ] � k] k)˝] k� ^� �]� œ]
� ` ˝])+ 0# ] � k] ˙]]˝ k] Ÿ+D

R[ � k] )]˙]]- œ] � ] �]ä]]� 0å]˝ k] Ÿ+E
�] kåO�] kå -^ˇ]� ]^)�] œ] ı]) t+�]˝ k] Ÿ+E X

�]�] �]ä]� g]˝] ]æ œ] ı])
#+] k� �]])˝ k] Ÿ+ Y

- n]) ^�]¸` � ] "`�]] �]�]]� ) 0�]
ı]) � �ä]] � ) � k]˝ k] Ÿ+D

RR ^( ) � k] ˝ k]ä] �] œ] k� � ` ˝])+ k&	] � œ]
� k] + k]� ) ˙]]˝ k] Ÿ+D

F&� “]	] ı g])] + k]	 k] � ] o/˝]ä]]) � )	]]G LTM

	 k]� ˙]	] ^
]�
]]�] � k] •ä]&] ) k+�]] LUM

� �]&` ı] t]˘] �]]) ^ˇ]�� ] k) �]4 LWOS[M

ı �]˛
]` �]+ k]
]] k� �]]	] � k] �])
˙]]4�]` LRUM

T Ü]]˛ “]	]] ^� �]+ k]
]] � &�] 0#]4 LRORZM

ı])� k]�
]) -^�]^�]�˝] ˙]	] œ] � k]
�]˘]]4�]] LRTM

a&] œ] � œ] �]` �]+ k]
]] k� � ])�]  a]�]`
�]	]]	]] LRXE RYM

-ˇ�]y R
R �]˙] RTBR

S �]˙] SSBR
�]˙] XUBR[
Ü]� WBR[

T -�] RSBW
�]˙] RSBY
�]�] YBRR
�]�] RBSR
Ü k]�] XBVSE VT

U �]�] SYBSR
�]�] SZBRU
^
]�] UBRRE RS
Ü k]�] RTBU[E UR

V ^�]� “] SSBX
^�]� “] UWBS

�������������������

g&�])] � q]�]y
R 
�] SYBUZOVR

^�]� “] VBRVORX
^�]� “] WBSSE ST
�] k+ STBSSE ST

S ^�]� “] TZBVOX
&]	] VBRYE RZ

T ^�]� “] VBW

U ^�]� “] UBRT
^
]�] UBRZ
�] k+ RXBT

V ^�]� “] SVBZ

W �]�] SXBY
�] k+ RXBR[

X S)] SUBRS

Y ^�]� “] TSBSU
^�]� “] VSBX



+�]
 g	 	 RBRSQSBV RVX[
� k]^� �] 0� œ+ & k]�]` #+)]�]] ˙]]4]]E R

��] œ]^� � k] -ı]�]` ˝]]� ˝] � ] Ñ k]�]
-ı]� k] k&�]˝]] � k] k&˝ k] Ÿ+Ds� S

RS k+ �]+ k]�]]E ˝ g] +� k]	]] � k] �]˙ g]& � œ] n+E T

k+ � k] k) ı])� k]	�])E � k] k) ı]^�]¾] ı])O
� k]	�])E ˝ g] � �]` �]+™ �])˝]]D� U

k+ �]+ k]�]]E -ı]�]] n( �]�]] � a]�]]� k] k�
^�]4 ˝ g]� k] 0� œ+ #+)]�]] n+E
k+ � k])` ˘]¸]�]E V +� œ] �]ä]] k&� k]� k�
^�]4 ˝ g]� k] 0� œ+ ˘ a]�]] n+D W

RT ˝ k])` - t]� œ] /˝]�]` 	 a]Ã Ÿ+ ^� ˝ g]
� a])] “/ �]+™ k&�] �]� ˝]]E
a&�"˝]] ˝ a]�]� k] �])&]	˝] �]+™ + k]˝]`D X

˝] k] ^( ) ˝ g] !�] � )� k]�]]�] œ] � k] ��] œ]
�])&]	˝] � ) )+] n+H Y

˙]�] a&�" ^� �]` � k]� ˙]�] � k] ^�]]�]
˙]]˝]] n+E ˝] k] ˝ g] ��] œ] �]]�] k]	]
)+˝]] n+H Z

RU ˝ g]� k] o/�]]�] � k] �]� ao]&) � ` �]!^�]�] œ]
˙ n]�]] ��] œ] �]�]] ^&�]] n+H

�]� ao]&) k� ˙]`�]O˙ o]˝ a]- œ] ˙ n]�]] ��] œ]
�]�]] ^&�]] n+E ^˙]�] ı]) � k] “/
	]]�]� �]+™ + k]˝]]H

RV �]+ � 0�] �]�]� k] �]!�]` ı]� å� k] k�
� t] k" � k] �]™˘] � k]˝]] n+E

�] kå ˙]]�] � œ] 0� œ+ t( �]] � k]˝]] n+E
�]!�]` k� ˙]]�] � œ] /� ¹] � ) k� � g]�]

� a]	] + k]˝]] n+D R[

RW /�]^�]4 �]+ -ı]� k] �] kå ˙]]�] k�
^�]4 �]^�]&]�] ˘]æ]˝]] n+E

�]!�]` k� ˙]]�] k� -] k] ˇ g]ı]
˙]�]]˝]] n+E

��] œ]^� /�+™ � k] 0� k] ^˘]� �]]O^˘]� �]]
�] k]˙]�] ^�]�]˝]] n+

RBRR � �]] �]]�]&E r0	]� ` ˝]]� ˝] +` 0	]� ]
k&
]˝]] n+Ds RBRS � �]] �]]�]&E r+�] 	]+™

�] œ)� k]Ds � �]] r� a]ˇ]])	 k]Ds RBRV � �]]	]`
0	] k� a&��]	]E � �]&`D

- n]) �]+ �]^æ�]]O�]^æ�]] �]]�]]
�]]˝]] n+D

RX ��]] �]+ -ı]�]] �]å] ˙]]�] � gt]
+` �])˝]] - n]) �]]�]` � )˝]]
) k+]]H�

��]] �]+ ˝])�] �]]4 ^�]�]] )]� �" œ] � k]
�]])˝]] ) k+]]H R

S � Ÿ] -ı]� k] ı]+ k) � ` ˘] n]� ` ı]) �]å]
) gt+]]E S

&`�]]) � ı]) ˝ n]�]]˝] ) gt+]]D
� Ÿ] o/˝]ä]]) � tÎ ]] ^� �]+ � a]� k] ��]]

� o] k&	] k&˝]] n+E
k&� gt]]] ^� ˙]�] �]+ � a]� k] � a]ˇ]] k)]]
˝] k] � Ÿ] ��]] ˙]�]]�] gt&]]D

S ^( ) �]+ k]�]] � k] � a]�]� k] � +]E
r˙] k] �]]˝ œ] ˝ g] &	 “]�] � œ] k&�]� k]�]]�]] n+E
0� œ+ ı]^"�]]- œ] ı]) �]]( O�]](

^�]�] � k] T

˝]]^� ı]æ� ) � a]�]]� k]�]]�]] /� k]
-]�]]�]` � k] ı]æ �] k� E U

T ��] œ]^� �]+ &	 “]�] -ı]� k] ˝]�] �]�˝]
ı]) ı g])] + k]]]E

�]+ �]�]�] �]å` ˝ k]ä]` � k] ı]]�] -]
)+] n+E

�]+ &	 “]�] � g]# ] �]]^�]˝] �]+™ + k]]]D
-]) k4�]] �] k] �]` ^� /�]� œ] k&)

+ k] )+` n+E ˝]�] �]` /�]� ] o/˝]ä]])
� )�]]I V

��] œ]^� �]+ ä]Î ) ı g])] + k]]]E /�]� œ]
k&) �]+™ + k]]`I

U 0�] -]&�]` � k] k&�] k] ˙] k] 
]� o]$ � k]
g( �]] a+-] n+E

�]+ �]�] � k] �]`ˇ]]O�]˘˘]] �]+™D
� k]^� �] ˙] k] � k]� n+E �]+ -ı]� k]

^�]	�]]�] � k] •ä]&] ) k+]]D W

V �]˘]E &]�]O�]^&)] ˇ] k]�]] k&˝]` n+E

RBRX � �]] �]]�]&E r-ı]	]` ˝]�]
]]) ˝]]	 k]
) k+�]]Hs SBR ��]]yE r� a])�]] � ` %�]]	]Ds

-ˇ�]y R
R �]�] UXBVE W

^�]� “] VRBSU
˙]� RBRV

S &]	] VBRE U

T �]˙] Z[BS
�]˙] ZTBS
Ü]� RBY

U R˝]` RBRX
Ü]� RVBT

V 
�] TSBU

W ^�]� “] T[BRR

X �]˙] VBUE V

Y ^�]� “] RSBR

Z �]˙] TVBSRE
SS

R[ ^�]� “] V[BRR

�������������������

g&�])] � q]�]y
R S/˝] TWBRX

	] g+ TBX

�������������������

-ˇ�]y S
S �]�] SRBY

�]` XBX

T ^	]� “] RXBRU

U 
�] TRBZE RR

V �]` XBX

W � g]+ TBTW
) k]�] RBRX
�]�] TBRR
/ì] R[BTY



RVXR +�]
 g	 	 SBWORX
˝]�]` 
]� o]$` o/�]]�] -ı]�]] �]��] �]+™

ı]] �] k� ]]D
�]+ -ı]�]` � g]�] � ì] k� �]�]]�] �]æ]

� k]˝]] n+E
�] n]˝] � ` ˝])+ 0�]� ] ı k]" � �]` �]+™

�])˝]]E
�]+ �]�] )]� �" œ] - n]) k&	]O k&	] k�

�] k]] œ] � k] -ı]� k] ^�]4 /� ¹]
� )˝]] n+D R

W � k] �]�] 0�] k� ^�]�]]( � +]�]˝ œ]
� œ+ k]E

ı] k+^�]�] œ] � œ] �]]˝] � œ) k] - n]) �� o]]
� � œ] k]D S

� k] � œ+ k]E F�]+ � �] ˝]� g&�]) œ] � `
˘]`ä] œ] � k] -ı]�]] �]ä]]�]] �])˝]]
) k+]]H

^ˇ]�� ]) n+ 0�] ı])I ��] œ]^� �]+
-ı]�]] � ä “] �]æ] )+] n+D

X ��]] ˝ k] k) k&�]&]) ˝ a]�] ı]) -˘]]�]�
�]+™ g"" ı] œå k]H

� k] 0 œ#  k] - n]) ˝ a]� k] � a])` ˝])+
� t]�] k]å œ& k]E

� k] ˝ a]� k] � g]" � œ] k]D T

Y ˝ g]� k] �] a+˝]O� k] )]� �" œ] � k] � g]"] n+E
/�]^�]4 0�] k� �]˘ k] a+4 �] k]] ˝ a]� k]

� g] œ" k]D U

˝ g]� k] ^� ˝]�] œ] � ] � g]�] �]+]�]] n+E
ˇ])˝]` - n]) 	]+) œ] � k] ˝]�]]+

^� �]] n+E
�]+ t] )+� k]�]]�] œ] � k] �]]) $]�]] n+D V

Z ^ˇ]�� ]) n+ 0�] ı])E ˙] k] � k] “/�]]�]`
� ` � �]] “/ � k] -ı]�]] 
])
�])˝]] n+E

� a]�]`�]˝] � ` �]]) � k] �]˘]� k] k�
^�]4 -ı]�]] 
] œ]�]�]] t1 ˘]] “/ ı])
�]�]]˝]] n+D

R[ k&	]O k&	] k� �] k]] œ] � k] ^�]"]� ) ˝ g]� k]
-ı]� k] +` ^�]�]]( ı]]ı] ^� �]] n+E

˝ k])` �]]^ä]	] œ] � k] ˝ k] k) +` 
]) � ` �]&O
�]]�]` a+ “/ n+D R

RR ˝ k] k) ^�]�]]( &`�]]) � ] ı]˝˛])
^˘]��]]4]]

- n]) !˝] � ` 	]+˝]`) �]` �] k]� k]]`D
RS ^ˇ]�� ]) n+ 0�] ı])E ^˙]�]� k] � g]�]O

�])]� k] � k] 	]+) � k] �]å] ^� �]] n+
- n]) a&�" � ]�] œ] � k] �]]) � ` �]™�]

$]�]` n+D
RT k&�] k]I k&	]O k&	] k� �] k]] ^˙]�] k� ^�]4

˙]˝]�] � )˝ k] Ÿ+E �]+ -]] � ` � œ]"
˘]æ ˙]]˝]] n+E

)]� �" ^˙]�] k� ^�]4 � a]& � k] ˛]� ]
� k]˝ k] Ÿ+E �]+ � k]� ]) �]]^�]˝]
+ k]˝]] n+D

��]] �]+ �]�] � k]�]]- œ] k� ı])� k]	�])
�]+ k]�]] � ] � ]�] �]+™H S

RU ı �]˛�]` �]+ k]�]] � ` �]^+�]] k� �]]�] � k]
k4�]` �]) ˙]]4]`E

˙ n]� k] �]� ao]&) ı]]�]` � k] �])]
)+˝]] n+D T

RV ^ˇ]�� ]) n+ 0�] ı])E ˙] k] -ı]� k]
�]]^˛]�] œ] � k] ˙]]�] ^ı]�]]˝]] n+E

0�]� œ]  a]��]] - n]) © k]ˇ] ^�]�]]� )
0� œ+ ˇ a]¢] � ) k&˝]] n+

˝]]^� 0�]� ] � o]]]ı]�] k&� k]D
RW ˝ g] -]&) k� �]˙]]�] -�]]&) � k] �])

˙]]4]]D
-�] ˝ g] �]` ı]`� k] k� ^�]4 - n]) -ı]�]]

�]˝]�]])^+˝] +]�] ^&�]]� k]� k�
^�]4 ˝ n]�]]) + k] ˙]]I

�]+ k]�]] k� &] t4 +]˛] � k] ı�]]�]] ı]`� k]
� ` ˝ k])` �]])` -] ]�]` n+E U

�]&�]]�]` ˝ k])` 	]]�] � k] %� � k]]`D
RX �]�]]�] k]�] k� �]]˛] ˝ g]� k] ˙] k] ä�]]&˝]`

� ` n+ �]+ ˝ a]� k] -] 
 k] k)]`

SBRW � �]] �]]�]&E r- n]) �]å]å]	 k]Ds

-ˇ�]y S
R �]�] RUBRWE RX

S �]�] RUBU

T ^�]� “] VRBRR

U �]�] RTBRZ
^�]� “] SXBWE X
˙]� SBXOZ

V S/˝] TWBRX
�]˙] RTXBY

�������������������

g&�])] � q]�]y
R �]�] RUBS[

S ^�]� “] VRBVY

T �]˙] XSBRZ
�]�] RRBZ
˙]� RUBZ

U �]˙] XVBY
�]�] VRBSSE ST
^�]� “] SVBSY
^�]� “] VRBVX



+�]
 g	 	 SBRYQTBY RVXS
- n]) ˝]�]]+` �]]� ) ˝ g]� k] ˙]]�]�]) œ] � œ]

˙] k] -]˝ o]� n( �]]�]]E �]+` ˝]�]]+`
˝ a]�] ı]) -] ı] kå]`D

��] œ]^� ˝ g]� k] ^� ˝]�] œ] � ] � g]�]
�]+]�]] n+E

ˇ])˝]` - n]) 	]+) œ] � k] ˝]�]]+
^� �]] n+E

�]+ t] )+� k]�]]�] œ] � k] �]]) $]�]] n+D R

RY � g])˝] �]�]]� k]�]]� k] � k] 0�] � g])˝] � k]
��]] ( ]�]&]E ^˙]� k] 0�]� k] � a]&
�]�]]�]] n+H

�]+ �]�] 4� %�]` a+ “/ � g])˝] n+ - n])
� g]# ^�]�]]˝]` n+E

^( ) �]` 0�]� ] �]�]]� k]�]]�]] 0�] ı])
�]) k]�]] � )˝]] n+E

� k]ä a]�]]�] - n]) ^�]� ��]` � g])˝ œ] �]�]]˝]]
˙]]˝]] n+D S

RZ ^ˇ]�� ]) n+ 0�] ı]) ˙] k] �]� å` k�
a"� kå � k] � +˝]] n+E r˙]]]Is

 gt] k] ı]˝˛]) œ] � k] � +˝]] n+E r0# - n])
+� œ] ^�]�]]Is
k&�] k]E � k] �] k]� k]O˘] t]&` � k] �]æ` ˝] k] Ÿ+E T

ı]) 0�]� œ] �] t]�] �]+™I U

S[ � k]^� �] �]+ k]�]] -ı]� k] ı]^�]¾] � o]^&)
� œ] n+D V

k+ �]])` ı �]˛�]`E 0�] k� �]]�]� k]
˘ a]ı] )+IGs W

T �]^�]��]�]�˝]] +�]� g� � � ` Ü]]˛ “]�]]
˙] k] 	] k]� ]`˝] œ] � ` ˝])+ n+B

S r k+ �]+ k]�]]E � Ÿ]� k] ˝ k] k) ˘]˘ �] � a]� k] Ÿ+E
k+ �]+ k]�]]E ˝ k] k) � ]�] œ] � k] � a]� k] ^�]��]�]
� k] �]) ^&�]] n+D

+�]] k) �]�]�] � œ]� 4� �]]) ^( ) � k]
� ]�] � )E

+�]] k) �]�]�] � œ]� 4� �]]) ^( ) 0� œ+
^&�]]

TBS ��]]yE r/	] �]]�] œ] k� & n])]	]Ds

- n]) ˙]�] ˝ g] � +) %]4 ˝] k] &�]]
� )�]] �]˝] � g]�]�]]D R

T ı])� k]	�]) ˝ k]�]]�] � k] -]�]]E
ı]^�]¾] ı])� k]	�]) ı]])]�] k� ı]+]å � k]

-]�]]D S L� k]�]]M�
0�]� ] Ü]˝]]ı] ı g] k) -]�]�]]�] � œ]

!] ]�]] T

- n]) 0�]� ` ˝]])`( � k] ı �]˛�]`  gt]˙]
0# `D

U 0�]� ] ˝ k]˙]E ^&�] k� 0˙]]� k]
˙ n]�]] ˛]]D U

& k] ^� )� œ] 0�] k� +]˛] � k] ^�]� �]
)+` ˛]™E

^˙]�]� œ] 0�]� ` ˝]]� ˝] ^!ı]` ˛]`D
V �]+]�]])` 0�] k� -] k]O-] k]

n( �]˝]` ]�]` V

- n]) ˝ k]ä] � a]�]]) 0�] k� ı]` k!Oı]` k!D
W 0�] k� Í � � k] ı]) ı �]˛�]` ^+�] 0# `E W

0�]� ` 4� �]ä]) � k] )]� �"
� t]ı] 0 k# E X

� a]]O� a]] � k] �] kå ı]+]å ˘]� �]]˘ g])
+ k] ]4E

�]^&�] œ] � k] �]å` ı]+]^å�] t] � a]�
]�]™D Y

0�]� ` )] œ+ �]`˝ k] ä]�]]� k] � k] k4�]` +`
)+` Ÿ+D

X � Ÿ]� k] k&�]]E g� 	]]�] k� ˝ o]� g] � o]� "
� œ] Ÿ+E

^�]È]�] k� ˝ o]� a]- œ] k� � ı] kå ˛])O
˛])] 0 k#D Z

Y k+ �]+ k]�]]E ��]] ˝ g] �]^&�] œ] � k]
 a]��]] n+H

��]] ˝ k])] © k]ˇ] �]^&�] œ] ı])
�]å� ] n+H

�]] ˝ k])` ˙]�]˙]�]]+" �]]]) k�
^�]�]]( n+E R[

TBT ��]�&]
]�]` k& œ]D

-ˇ�]y S
R �]˙] RTXBY

^�]� “] V[BSY
^�]� “] VRBSU

S �]�] USBRX
�]�] UUBRZE S[
�]�] UVBS[

T �]�] U[BRZ
�]�] UWBW

U ^�]� “] VRBRX

V �]�] WBR

W �]˙] XWBY
�]˙] RRVBT
˙]� SBRT

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y T
R ^
]�] TBTS

S 
�] TTBS
	�]] VBU
�]˙] WYBXE Y

T ^	]� “] RZBRW

U ^	]� “] RTBSR

V ^�] RUBRRE RS
^�] RWBUW
^�] SVBRE Z

W �]�] RTBRT
+]�] SBSR

X ^	]� “] RUBSV
^	]� “] STBSX

Y �]˙] RRUBRE U
	] g+ RBV

Z ^	]� “] RVBRUE
RV
^�] SSBTE U

R[ �]˙] RRUBRE T
�]�] V[BS
	] g+ RBU



RVXT +�]
 g	 	 TBZORZ
˙] k] ˝ g] 
] k]å œ] ı]) �]�]]) + k]� ) -]�]] R

- n]) ˝ k] k) )˛] œ] � k] ˙]`˝]� ^&�]]�]`H S

Z ˝ g] -ı]�]` � �]]�] ^�]� ]�]� ) 0�]� k]
˝ n]�]]) � )˝]] n+E

˝ k])` 	]ı]˛] ı g])` � )� k] k� ^�]4
!å � #+ k) a+4 Ÿ+D� L� k]�]]M

˝ g] �]^&�] œ] � k] ı �]˛�]` � k] ˘]`)
$]�]˝]] n+D

R[ ˝ a]� k] k&�]� ) ı]+]å œ] � ` t� ı] t� ı]`
g!" ]�]`E T

� g]�]�]]ˇ]]) �]]^)	] � k] �]]æ -] ]�]`E
ä]�]`�] � ` ]+)]/�] œ] � œ] ı]]�]`

])˙] 0# ] U

- n]) k4� k] g( " ı]å] �]]�] k] 0�]� k] +]˛]
1 ı]) 0# ]�]] + k]D

RR ˝ k] k) g!"˝ k] ˝]`) œ] � ` ˘]�]� � k]E V

˘]�]˘]�]]˝ k] �]]� k] � ` ) n]	]�]` � k]E
� g])˙] - n]) ˘] t]& -ı]� k] t1 ˘ k] ^#� ]�] œ]

� k] �]]+) �]+™ ^�]� � k]D W

RS -ı]�]` ˙]�]˙]�]]+" � œ] ˝ g] ˇ])˝]` ı])
� k] + k]� )  a]ä])]E

˝ g]� k] -ı]� k] © k]ˇ] � œ] )]� �" œ] � k] ) Ÿ]&
$]�]]D

RT ˝ g] -ı]� k] �] k]] œ] � ] 0Ã]) � )� k]E
-ı]� k] -^�]^�]�˝] ˙]�] � k] �]˘]]� k]
^�]� �]]D

˝ g]� k] a&�" k� 
]) k� - a]� k] � k] �]�]�]
^&�]]

- n]) 
]) � k] 1 ı]) � � k] � k]� ) �]™�]
˝]� 0˙]]å ^&�]]D L� k]�]]M

RU 0�] k� �] k]Ã] - t]ˇ]` � ` ˝])+ � a]� k]
^˝]˝])O^�]˝]) � )� k] -]4E

��] œ]^� 0� œ+ a&^�]�]] k) � k] ˘] k])`O^!ı k]
0˙]]å� k] � œ] � a]	]` ^�]�]˝]` n+E

TBY � �]] r0Ã])Ds TBZ � �]] �]]�]&E
r˝]`)Ds � �]] �]]�]&E r�] k]¾] œ] 	 k] �]ı]˛] ]]�]`

n+Ds TBRT ��]]yE r�]� k]Ds

ı]) ˝ g]� k] 0�] k� +^˛]�]]) � 0�+™ k�
^�]) � œ] 
] œ]ı] ^&4D

RV -ı]� k] 
] k]å œ] � k] �]]˛] ^�]4 ˝ g]
�]� ao]&) � k]E

+ t]E 0( �]˝]` ˇ]])]- œ] � k] ˘]`)˝]]
a+-] -]�]]D

RW �]+ � a]�]˝ k] +` � Ÿ] o-&) ˝]� � t]ı]
0# ]E

�]�]) ^�]�]˝ k] +` � k] k) + œ]# ˛])O
˛])]� k] �] k]E

� k])` +^»�] t] ]�] ]�]™ R

- n]) � k] k) ı n]) �]å�]å]� k] �] k]D
� k]^� �] � Ÿ] 	] o]˝] + k]� ) � o]� " k� ^&�]

� ] o/˝]ä]]) � tÎ ]]E S

��] œ]^� �]+ ^&�] 0�] ı]) g"" ı] kå]]
˙] k] +�] ı]) +�]�]] � )˝ k] Ÿ+D

RX ˘]] k+ o-˙]`) k� ı k]å ı]) g( �] �] �] œ]
- n]) o- g]) œ] � ` � k]�] ı]) o- g]) �]

-] t4E
˘]] k+ ˙ n]˝ g]�] � ` ( �]�] �] -]4
- n]) � k]˝] � œ] -�]]˙] �] 0 k]E
˘]] k+ �]] kå � k] � k]åO�]� ^)�] t] ]]�]�]

+ k] ˙]] t4
- n]) !ıı]) � œ] ]]�]O� n]�] �] ) œ+E

RY ^( ) �]` � Ÿ] �]+ k]�]] k� � ])�] � a]	]`
�]�]] t1 ]]E

-ı]� k] 0Ã])� ˝] “]E -ı]� k] ı])� k]	�])
k� � ])�] �]]�] + k] t1 ]]D T

RZ �]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]] � k])`
˝]]� ˝] n+E U

�]+ � k] k) ı n]) œ] � k] ^+)�] � ` �]`
˝ k]ä]` k&]]

- n]) � a]� k] t1 ˘]` ˙]]+ œ] � œ] � k]
˘]� k]]]Ds V

^�] �&	]� k� ^�]4 ^+&]�]˝]B �]+ ]`˝] � k] k) ˝]]) œ]�]]� k]
�]]˙ k] �]˙]]� ) ]]�]] ˙]]4D

TBRU ��]]yE r! œåDs

-ˇ�]y T
R 
�] TTBSW

S �]˙] WYBRX

T ^	]� “] RZBRY
�]˙] RRUBRE U

U �]˙] XXBRW

V �]˙] XXBRXE
RY

W �]+ R[BRS

�������������������

g&�])] � q]�]y
R �]˙] RRZBRS[

^�]� “] STBZ
&]	] YBSX

S �]˙] USBV
�]�] SWBS[
^
]�] TBSW

T ^	]� “] RVBS
R�]�] SBR
�]˙] RYBS
�]˙] SXBR
�]�] WRBR[

U �]�] RSBS
^( �] UBRT

V S�]�] SSBTU



RVXU

R �]+ k]�]] � ] � o] k&	] �]ı]��]]+ � k� ı]]�]
ı] at+˘]] ˙] k] g� 	]` � ] � k]"] ˛]]E g� 	]`

]&��]]+ � ]E ]&��]]+ -�])�]]+ � ]
- n]) -�])�]]+ ^+˙]^� �]]+ � ] � k]"] ˛]]D
�] g+&] k� )]˙]] �] k]^	]�]]+ k� ^&�] œ] � œ]E R ˙] k]
-]�] k]�] S � ] � k]"] ˛]]E �]ı]��]]+ � k] �]+
� o] k&	] ^�]�]]B
S �]+ k]�]] k4�]]�] � )˝]] n+E r� Ÿ] ˇ])˝]`

ı]) � k] +) ˘]`ä] � ] �]( ]�]] � )
gt&]]Ds T

T r� Ÿ] o/�]]�] - n]) ˙]]�]�]) � ] �]( ]�]]
� ) gt&]]D

-]� ]	] k� ı o]^!�] œ] - n]) �]� ao]&) � `
�]!^�]�] œ] � ] �]( ]�]] � ) gt&]]E U

# k]� ) ^�]�]]� k]�]]�]` �]]ˇ]]- œ]� V

- n]) a&�" œ] � k] ^�]"] gt&]]E
� Ÿ] ˇ])˝]` � k] �]�]` o/�]]�] œ] � k]

�]]	] � ) gt&]]Ds �]+ k]�]] � ] �]+
k4�]]�] n+D

RBR � �]˝]�]�] r�]+ k]
]] 	 k] ^!ı]]�]] L�]] � o]˙] k]4
)]]M n+Ds RBT �ä]]^+) n+E � g]—˝]ı g]˙]] � k]
˙ a]å` ˘]`ä œ] �]] � ]�]D

U r� Ÿ] �] g+&] k� ^�]�]]( - n])
�]Î 	]� k]�] k� �]�]` ^�]�]]^�]�] œ] k�

^�]�]]( -ı]�]] +]˛] �]æ] t1 ]]E
� Ÿ] /�] ˙]]+ � k] �]]�] � ` +)

^�]	]]�]` ^�]"] gt&]]E R

ı])]4 k&�]˝]]- œ] k� ı a]˙]]^)�] œ] k�
�]]˛]O�]]˛] �]]˙]� œ] k� �]]�] ^�]"]
gt&]]E S

V � Ÿ] 0�] �]�]� k] ^�]"] gt&]] ˙] k] !˝]
ı]) -]� ]	] � ` � k]�]]- œ] � k] o&$O
�]˝] � )˝ k] Ÿ+E T

˙] k] �]+ k]�]] � k] o&$�]˝] � )� k] - n])
0�] k� �]( ]&]) )+� k] � ` 	]ı]˛]
�]]� k] U k� �]]˛]O�]]˛]

�]�]� ]�] k� �]( ]&]) )+� k] � ` �]`
	]ı]˛] �]]˝ k] Ÿ+E V

W ˙] k] �]+ k]�]] k� ı]` k! ˘]�]�]] ! k]å
k&˝ k] Ÿ+ W

- n]) �] �]+ k]�]] � ` �] k]˙] � )˝ k] Ÿ+ �]
+` 0�]� ` �])ä]` ı g]!˝ k] Ÿ+Ds X

X �]] k) ˙]+]�] k� �]]^�]� �]+ k]�]] k�
�]]�]� k] ˘ a]ı] )+ k] ��] œ]^� �]+ k]�]]
� ] ^&�] � )`�] n+D Y

�]ı]��]]+
�]]) o]�]

R �]+ k]
]] k� 	�]]�] � ] ^&	] � )`�] n+ LRORYM

�]å` ˝ k]ä]` � k] 	]ä]&`� -] )+] n+ LRUM

�] k]	]]O˘] t]&` 	]+™ �]˘]] �]� ˝]] LRYM

S �]+ k]
]] k� © k]ˇ] k� ^&	] � k] ı]+� k] 0�]� `
] k]˙] � ) k] LROTM

	 k]� ` - n]) &`	]˝]] � ` ] k]˙] � ) k] LTM

F� a]�]^� 	] n+ ˝ a]�+])` ^+( ]ä]˝] � `
˙]]4�]`G LTM

-]�]Oı]]�] k� )]� �" œ] � k] �]ä]] LUORVM

T �]Î �]� k]�]E �]�]]
]˝]` - n]) g&^�]˝] 	]�])` LROXM

�]ä]] - n]) �]+]�]` LYOS[M

4� � a]Ã �]]�]] LZM

	]î] - n]) &`	] �] k]�] �]˘]]4 ˙]] t4� k] LRSM

�]+ k]
]]E ^�]��] k]	] � ` 
]˙]+ � k]
�] a+˝]  a]�] LRXM

-ˇ�]y R
R S)] SSBRE S

^�]� “] RBS

S S)] SRBRYOS[

T S)] SSBRW
�]�] WBRR
^�]� “] WBY

U ^�]� “] UBSV

V �] k+ RUBT

�������������������

g&�])] � q]�]y
R ^�] SVBT

	�]] SBRRE RT
S/˝] SYBRE S
^�]� “] RRBRX

S S)] STBV

T S/˝] TTBRE T
^�]� “] RZBRT

U �]�] UYBR

V �]+ STBWE X
R)] RRBTT
^�]� “] UZBR

W �]�] RBU
^�]� “] SBRT

X �]�] UTBSS

Y �] k]4 SBR
Sı]˝] TBR[



RVXV �]ı]��]]+ RBYORY
�]+ k]�]] � k] 4� �]^�]&]�] ˝ n]�]]) ^� �]]

n+E 0�]� k] � k]+�]]�] œ] � k] ˝ n]�]])
^� �]] n+D

Y r^˙]�] ^&�] � Ÿ] �]+ k]�]] �]^�]&]�]
˘]æ] t1 ]] 0�] ^&�] � Ÿ] +]^� �] œ] � k]E

)]˙]] k� � k]" œ] � k] - n]) 0�] �]�]� k]
^+�]]�] �] t] gt]]] R ˙] k] ^�] k&	]` � ı] kå
ı]+�]˝ k] Ÿ+D

Z 0�] ^&�] � Ÿ] 0�] �]�]` � k] ^+�]]�]
�] t] gt]]] ˙] k] � o]˘]� ı]) ˘]æ˝ k] Ÿ+E

-ı]� k] �]]^�]� � ] 
]) •+�]] - n])
ˇ] k]�]]ˇ]å` � k] �]) k&˝ k] Ÿ+Ds

R[ �]+ k]�]] k4�]]�] � )˝]] n+E r0�] ^&�]
�]!�]` ( ]"� S � k] + k]+��]]
� a]�]]�]` k&]]E

	]+) k� �]4 ^+�� k] T � k] ) k]� k]Oı]`"� k]
� ` -]�]]ä œ] -] t4]`

- n]) ı]+]^å�] œ] � k] ä] k])&]) ˇ]�]]� ]
� a]�]]�]` k&]]D

RR �]�˝ k]	]� k� ^�]�]]^�]�] k]E ä] k])Oä] k])
� k] ) k]- k]

��] œ]^� �]] k) ��]]ı]])`� �]] k) ]4E
˘] t]&` ˝] n]�]� k]�]]� k] �]�]` �]]	]

+ k] ]4D
RS 0�] �]�]�] � Ÿ] &`4 � k]� ) �]Î 	]� k]�]

� ] � k]�]]O� k]�]] !]�] �]] tÎ ]]E
� Ÿ] 0�]� k] ^+�]]�] �] t] gt]]] ˙] k] � k]^( ©

)+˝ k] Ÿ+ � - n]) -ı]� k] ^&�] � œ]
� +˝ k] Ÿ+E

F�]+ k]�]] �] �]�]] � k)]] �] � a])]DG U

RT 0�]� ` & n]�]˝] � g]" �]` ˙]]4]` - n])

RBZ � �]] r&+�]`ä]Ds �]]�]& �]+ )]˙]] � `
)]˙]�]À` � ] � o]˘] ˛]]D RBRR �ä]]^+) n+E
�]Î �]� k]�] � ] 4� ^+��]] ˙] k] �]!�]` ( ]"�

k� ı]]�] ˛]]D � �]] r�] n]&]�])Ds RBRS
��]]yE r&]]O�]^&)] k� ˝]�]!" � ` ˝])+
� n] k# a+4 Ÿ+Ds

0�] k� 
]) ˝]+�]O�]+�] � ) ^&4
˙]] t4 k]D R

� k] 
]) �]�]] t4 k] �]]) 0�]� œ] �]+™ )+
ı]] t4 k]E
o- g]) œ] k� �]]] �]]] t4 k] �]]) 0�]� `
&]�]O�]^&)] �]+™ ı]` ı]] t4 k]D S

RU �]+ k]�]] � ] �]+]�] ^&�] � )`�] n+I T

�]+ � )`�] n+ - n]) �]å` ˝ k]ä]` � k]
�]ä]&`� -] )+] n+I U

�]+ k]�]] k� ^&�] k� -]� k] � ` -]�]]ä]
�]�]]�]� n+D V

0�] ^&�] � g])�]] a&�] k� �]] k)
^˘]��]]˝]] n+D W

RV �]+ ^&�] ˙]�]˙]�]]+" � ] ^&�] n+E X

� a]�]`�]˝] œ] - n]) •˘]˝]]- œ] � ] ^&�]E Y

- t]ˇ]` - n]) ˝]�]]+` � ] ^&�]E

] k]) o-ˇ]� ]) � ] ^&�]E Z

� ]� k] 
]� k] �]]&�] œ] � ] ^&�]E R[

RW ^� � k]� o]& 	]+) œ] - n]) � k]� k] � ` t1 ˘]`
�]`�]]) œ] k� ^�]�]]( RR

�])•�]]] gt( � � k] - n]) � a]Ã � ] k4�]]�]
� )� k] � ] ^&�] n+D RS

RX � Ÿ] �]�]` o/�]]�] œ] ı]) ^�]ı]^¢] �]] t1 ]]
- n]) � k] o-ˇ] œ] � ` ˝])+ ˘]� œ] k]E RT

��] œ]^� 0�+ œ]� k] �]+ k]�]] k� ^�]�]](
ı]]ı] ^� �]] n+D RU

0�]� ] � g]�] ˇ g]�] � ` ˝])+
- n]) 0�]� ` �]]	 œ] ] k]�]) � ` ˝])+

ı]å` ) œ+]`D RV

RY �]+ k]�]] � ` ˙]�]˙]�]]+" k� ^&�]
0�] k� �] k]� k]O˘] t]&` � k] 0�]� ] �]˘]]�]
�]+™ + k]]]E RW

0�] k� © k]ˇ] � ` -]] � k] ı g])` ˇ])˝]`
�]��] + k] ˙]]4]`E RX

��] œ]^� �]+ ˇ])˝]` k� �]�] ^�]�]]^�]�] œ]
� ] �]( ]�]] � ) k&]]E �]]� “/E
�]�]]�]� ˝])` k� � k] �]( ]�]] � )
k&]]Ds RY

-ˇ�]y R
R S)] SVBX

^�]� “] TZBW

S S/˝] TTBRE RU
	] k+ TBT
	] k+ RSBTYE TZ

T S/˝] TUBSS

U �]˙] R[BRT
�]˙] RUBR

�������������������

g&�])] � q]�]y
R �]�] WBRR

S 
�] SYBT[
^�]� “] VBRX

T �] k]4 SBR

U +�] SBT

V �]�] WWBW

W �]�] TTBX
�] k]4 RBRV

X Ü]� WBRX

Y ^�]� “] T[BX

Z -]�] VBRYE S[
Ü k]�] SBS[

R[ �] k]4 SBS

RR �]�] SBRSE RV

RS ^�]� “] UBRZ

RT 
�] SYBSYE SZ
�]�] VZBZE R[

RU �]�] SUBV
&]	] ZBVE Y

RV �]˙] XZBSE T
^�]� “] ZBSS
^�]� “] RWBU

RW 	]`˝] RRBU
�]�] SBS[
�] k+ XBRZ

RX 
�] TSBSS
^�]� “] XBS[

RY ^�]� “] UBSX



�]ı]��]]+ SBROZ RVXW

S k+ � k]	]� “] )]� �"E R -ı]� k] �] k]] œ] � k]
/� ¹] � )E

+ t]E 0� œ+ /� ¹] � )D S

S /�]� k] ı]+� k] ^� ( )�]]�] �]] g] ^� �]]
˙]]4E

�]+ ^&�] k4� k] �]`˝] ˙]]4 ˙ n]� k] � g]�]`
0å]�]` ˙]]˝]` n+E

/�]� k] ı]+� k] ^� �]+ k]�]] k� © k]ˇ] � `
-]] ˝ a]�] ı]) �])� k]E T

�]+ k]�]] k� © k]ˇ] � ] ^&�] ˝ a]�] ı])
-]4E

T ˇ])˝]` k� �]�] &`�]� �] k]] k]E �]+ k]�]]
� ` �] k]˙] � ) k]E U

˝ a]�] ˙] k] 0�] k� � k]� -] k&	] œ]� � ]
ı]]�]�] � )˝ k] + k]D

� k]� ` � ` �] k]˙] � ) k]E &`�]˝]]� � `
�] k]˙] � ) k]D

� a]�]^� �] n+ � �]+ k]�]] k� © k]ˇ]
k� ^&�] ˝ a]�+])` ^+( ]ä]˝] � `

˙]]4]`D� V

U ��] œ]^� ]]ä]] �]])` � a]�]�]]�] + k]
˙]]4]`

- n]) -	� �] k]�] 0˙]]å &`
˙]]4]`D W

-	]& k]& � k] �])` & k]ı]+)` � œ] �] k&å
^&�]] ˙]]4]]

- n]) 4© k]�] ˙]å � k] 0�]]å &`
˙]]4]`D X

V r0�] �] k]] œ] � ] �] a+˝] � a])] + k]]] ˙] k]
�]� ao]&) ^� �]] k) )+˝ k] Ÿ+E ˙] k] � k)˝]`
˙]]^˝] k� Ÿ+I Y

�]+ k]�]] � k] ˝ a]� œ+ �]ä]] � a]�]]�]` n+D
k+ ı]^�]_	˝]�] œ] k� k&	] � �]]�]E � Ÿ] ˝ a]� k]
�]]	] � ) gt&]]E

SBT � �]] r	]î]Ds ��]]yE r0�] k� n( �]�] œ]Ds
� �]] r	]î]˝]]Ds � �]] r+ k] �]� ˝]] n+Ds � �]]
r˝ a]�] �]+ k]
]] k� © k]ˇ] k� ^&	] ^!ı]]4
˙]]- k]� k]Ds

˝ k] k) �]+ t] 4� �]` ^�]�]]�]` �]+™
�]˘ k]]]D

W �]� ao]&) ^� �]] k) � ] /�]]� ] ˘])]]]+
�]�] ˙]]4]]E

˙]+ t] ˘])�]]+ œ] k� ^�]4 a� t4 - n])
� k]å œ] k� ^�]4 ı]˝˛]) k� �]] kå
+ œ] k]D

X �]+ /�]]� ] �] g+&] k� 
])]� k] k� �]˘ k]
a+4 �] k]] œ] � ] + k] ˙]]4]]E R

� k] �]+ t] �]] t4 k]D
-	� �] k]�] k� 
]) œ] � œ] � k] 	]]�] � k]

� k] œ" k]D
��] œ]^� 0�]� ] ı])� k]	�]) �]+ k]�]] 0�]

ı]) ˇ�]]�] k&]]�
- n]) 0�] k� �] k]] œ] � k] /� ¹]

� ) k� � t]ˇ a]-] “/ � k] �]]ı]�]
�]]4]]Ds S

Y r�] k]-]�] � k] � k] k) �] k]] œ] � k] ^˙]�] ˝])+
�]&�]]�] ^� �]] n+E T

-��] k]^�]�] œ] � k] ^˙]�] ˝])+ -ı]�]]�]
^� �]] n+ �]+ � Ÿ]� k] � a]�]] n+E U

0�+ œ]� k] � k] k) �] k]] œ] ı]) ˝]]� k] � � k] - n])

]� o]$ � k] �])� ) 0�]� ] /�]]� ]
+åı]� k] � ` ˇ]�]� ` &`Ds V

Z � k]�]]- œ] � ] ı])� k]	�]) - n]) /�]O
)]4�] � ] ı])� k]	�]) �]+ k]�]]
k4�]]�] � )˝]] n+E

r/�]^�]4 � Ÿ] -ı]� k] ˙]`�]�] � ` 	]ı]˛]
�]]� ) � +˝]] gt+E

�] k]-]�] �]& k]�] ˙ n]�]] + k] ˙]]4]]E W

-��] k]�]` �] k]] -�] k])] ˙ n]� k] + k]
˙]] t4 k]E X

0�]� ] /�]]� ] ^�]˘ g!O� g]"` - n])
�]�]� � ] Ü] k&	] �]�] ˙]]4]] - n])
+� k]	]] k� ^�]4 0˙]]å ı]å]
) k+]]D Y

SBX � �]] r0	]� ` k&]�]]�] � k)�]]Ds

-ˇ�]y S
R �]�] RBU

^�]� “] WBRV

S �] k]4 RBRU
�] k]4 SBRVE RW

T S)] STBSW
S/˝] TWBRWE
RX
^�]� “] STBS[
^
]�] UBRR

U �]�] VVBW
-]�] VBW

V 0˝] XBRTE RW
�]�] SWBS[
�] k]4 SBRSE RU
-]�] VBRV

W ^�]� “] UXBV

X ^�]� “] SVBRXE
S[
-]�] RBWOY
˙]� ZBVE W

Y �] k+ SVBRWE RX

�������������������

g&�])] � q]�]y
R �]�] RRBRR

^�]� “] TRBX
+]�] RBRS

S �]˙] RSWBR
^�]� “] STBT
�] k+ TZBSV
-]�] ZBRU
�]` SBRS
�]` UBR[
�]ı] TBS[

T ^�]� “] UYBSWE
SX
�] k+ SVBYE Z

U ^�]� “] UZBR
�] k+ SVBT

V �]˙] YTBSE U

W �] k+ SVBRR
-]�] SBRE S

X 0˝] RZBSUE SV

Y -]�] RBRTORV
�] g+ X



RVXX �]ı]��]]+ SBR[QTBV
� k])` Ü]˙]] k� �]˘ k] a+4 �] k]] 0� œ+

� g]" � œ] k]E
� k] k) )]� �" k� �]˘ k] a+4 �] k]] 0� œ+ �]+ t]

� k] �]]] œ& k]D
R[ 0� œ+ 
]� o]$ � )� k] R � ] �]+` ^�]�]]

^�]� k]]]E
��] œ]^� 0�+ œ]� k] � k]�]]- œ] k� ı])� k]	�])

�]+ k]�]] k� �] k]] œ] ı]) ˝]]� k] � � k]
- n]) 0�]� k] � a]& � k] t1 ˘]]
0# ]�]] ˛]]D

RR �]+ k]�]] 0�] k� ^�]4 �] n]( �]]� �]]^�]˝]
+ k]]]E

��] œ]^� �]+ ˇ])˝]` k� �]�]` k&�]˝]]- œ]
� k] � k]� ]) � ) k&]]�

- n]) )]� �" œ] k� �]�]` Ë`ı] 0� k]
o&$�]˝]� � œ) k]E S

-ı]�]`O-ı]�]` ˙]]+ � k] o&$�]˝]
� œ) k]D

RS ˝ a]�] /^˛]�] k]^ı]�]] k� �] k]] �]` � k])`
˝]�]�]]) � k] �]] k) ˙]]- k] k]D T

RT �]+ -ı]�]] +]˛] 0¢]) � ` ˝])(
�]æ]4]] - n]) -		 g]) � ] �]]	]
� ) k&]]E

�]`�]� k] � k] 0˙]]å k&]]E U k)^]�˝]]�]
˙ n]�]] � g]�]] �]�]] k&]]D

RU �]+ t] +) ˝])+ k� ˙ o]]�]` ˙]]�]�]) œ]�
k� � ao]$ )+] � œ) k]D

)]˝] � œ] +�]]^�]�] - n]) �]]+`
0�] k� � o]�] œ] k� o�  g]) œ] ı])
�]� k])] � œ) k]D

^�]å� ` � k] ^� �]` k� ]]� k] � `
-]�]]ä] -]4]`D

&+�]`ä] ı]) ˝]�]]+` + k]]`E �]+ k&�]O
&]) k� ˝]�˝ k] 0�]]å k&]]D

SBRR � �]] r� �]ä] k]) � ) k&�]]Ds � �]]
r0�]� ` 0ı]]�]	]]Ds SBRU ��]]yE r4�
)]� �" k� +) ˙]]	]
])Ds

RV �]+ �]+` 
]� o]$` �]])` n+ ˙] k] �]+ g( ä]
� n]# ] � )˝]` ˛]`E

˙] k] ^&�] � œ] � +˝]` ˛]`E F� Ÿ] +` �]�]� k]
ı]+�]` gt+E � k] “/ � k])` �])]�])` �]+™
� ) �]� ˝]]DG

-�] k&�] k]E 0�]� ] k4�]] +Ñ] a+-]
n+ ^� k&�]� k]�]]�] œ] � ] ^&�] &+�]

˙]]˝]] n+E
�]+ ˙ o]]�]` ˙]]�]�]) œ] � ] -»] �]�]

]�]` n+I
0�] k� ı]]�] � k]  a]ä])� k]�]]�]] +) � k] “/

�]ä]]� 0å]˝ k] a+4 �]`"` �]˙]]4]]
- n]) � a]¹` ^+�]]4]]Ds R

T 0�] �]]]�]˝]`E g&^�]˝]E ä a]��]` �]])`
k� �]]˛] � a])] + k]]]I S

S 0�]� k] -]�]] �]+™ �]]�]`E T ^	]�]]
��]`� ]) �]+™ � `D U

0�]� k] �]+ k]�]] ı]) �]) k]�]] �]+™
)�]]E V �]+ -ı]� k] ı])� k]	�]) k�
� )`�] �]+™ ]�]`D W

T 0�] k� +]^� �] ])˙]˝ k] 	 k]) Ÿ+D X

0�] k� ��]]�]` )]˝] � œ] ^	]� ]) � )˝ k]
� k]^å4 Ÿ+E

� k] � a]�]+ ˘]�]]� k] k� ^�]4 4� +»`
˝]� �]+™ ! k]å˝ k]D

U 0�] k� �]^�]��]�]�˝]]  a]�˝]]�] Ÿ+E
&]]�]]ä] Ÿ+D Y

0�] k� �]]˙]� ı]^�]¾] ˘]`ä] œ]
� k] g&^�]˝] � )˝ k] Ÿ+E Z � ]� g]�]
˝] k]å˝ k] Ÿ+D R[

V 0�] k� �]`˘] ^�]�]]�] � )� k]�]]�]]
�]+ k]�]] � k]� n+E RR �]+ a� ! ]�]˝]
�]+™ � )˝]]D

˙ n]� k] �] k]) � ] + k]�]] ˝]�] n+ � n]� k]
+` �]+ +) � a]�]+ -ı]�]] ��]]�]O
^�]Ã o]˝] �]˝]]˝]] n+D RS

�]]) � a] k) �] k]] œ] � œ] 	]� “] �]]�] � `
˘]`ä] �]+™D RT

-ˇ�]y S
R �]�] RWBW

^�]� “] UYBSZ

S �]˙] SSBSX
�]�]] RBRR

T �]�] UTBT
�] k+ T[BUE V

U 	] g+ TBX

�������������������

g&�])] � q]�]y
R 	] g+ TBRE RZ

�������������������

-ˇ�]y T
S �]�] VBX

^�]� “] WBW

T ^�]� “] SSBSR
^�]� “] TSBST

U �]˙] V[BRX
�]�] RBV
^�]� “] VBT

V �]˙] XYBSS
^�]� “] RXBV

W �]�] SZBRT

X �]�] RBST
�] k+ SSBSX

Y ^
]�] SBRU

Z ^�]� “] STBRR

R[ �] k+ SSBSVE SW
�]` TBZ

RR 
�] TSBU

RS ^�]� “] SRBRS

RT ^�]� “] TBT
^�]� “] YBRS
�]ı] SBR



�]ı]��]]+ TBWORV RVXY
W r� Ÿ]� k] )]� �" œ] � k] �]]	] � ) ^&�]]E

0�] k� � k]� k] � ` �]`�]] œ) 0˙]]å &`
]�]™D

� Ÿ]� k] 0�]� ` ]^�]�] t] �]]	] � ) &™E
�]+ t] � k] � k] “/ �]+™  a]ä])˝]]D

0�] k� 	]+) � o]$+) �]�]] ^&4 ]4E
�]+ t] � k] “/ �]+™ �]˘]]E 4� �]`
^�]�]]�]` �]+™D R

X � Ÿ]� k] 0�] �]])` � k] � +]E F˝ g]
� k])] $) �]]�] - n]) ^	]�]]�
��]`� ]) � )G S

˝]]^� 0�]� ] ^�]�]]�] �]]	] �]
+ k] ˙]]4 T

P� Ÿ] /�] �]�]` � ]�] œ] k� ^�]4 0�]� k]
ä]Î ) ^+�]]�] �] t] gt]]]D�

�]]) � k] � a] k) � ]�] � )� k] k� ^�]4
�] a+˝] +` 0˝]]�]� k] ˛ k]D U

Y �]+ k]�]] k4�]]�] � )˝]] n+E F˝ a]�]
�] k]] 0�] ^&�] ˝]� � k])] o/˝]ä]])
� ) k]E� V

^˙]�] ^&�] � Ÿ] � g]" � ] �]]�] � k]� k] k�
^�]4 0 gt# ]]E�

��] œ]^� � k])] n( �]�]] n+ ^� )]� �" œ]
� k] /� ¹] ^� �]] ˙]]4E )]˙�] œ] � k]
˙]�]] ^� �]] ˙]]4

˝]]^� 0�] ı]) -ı]�]` ˙]�]˙]�]]+"
- n]) �]])] © k]ˇ] t0 k$�] gt&E W

��] œ]^� � k] k)  a]�� k] � ` -]] � k] ı g])`
ˇ])˝]` �]��] + k] ˙]]4]`D X

Z ˝]�] � Ÿ] k&	]O k&	] k� �] k]] œ] � k] 4�
	 a]Ã �]]�]] ^�]�]] t1 ]]

˝]]^� � k] �]�] �]+ k]�]] � ] �]]�]
ı a]� ] œ)E

TBX � �]] r� a]ˇ]]) k� ^�]4 &` �]�]` �]�]]+Ds
� �]] r0� k] �]ä]] gt&�]]Ds TBY � �]] r�]ì] � k]

o/˝]ä]]) � ) k]Ds � �]] �]]�]&E r� Ÿ] �]
]]+ � `
˝])+ 0 gt#�]]Ds

o� ˇ k]O� k]O o� ˇ]] ^�]�]]� ) 0�]� ` � k]�]]
� œ)DG� R

R[ � k] k) ^˝]˝])O^�]˝]) a+4 �] k]]E ˙] k]
� a]�]� k] ^�]��]˝] � )˝ k] Ÿ+E

/^˛]�] k]^ı]�]] � ` �]^&�] œ] k� /�]] k�
� k] � k] k) ^�]4 4� ˝] k]+( ] � k]� )
-] t4 k]D S

RR ˝ g]� k] � a]�]� k] �]]]�]˝] � ) k� ^˙]˝]� k]
� ]�] ^� 4 Ÿ+E

0�]� ` �]˙]+ � k] 0�] ^&�] ˝ a]� k]
	]˜�]&] �]+™ + k]�]] ı] kå]]E T

��] œ]^� ˝]�] � Ÿ] ˝ k] k) �]`˘] � k] 
]� o]^$�] œ]
� k] ^�]� ]�] gt&]] ˙] k] $™ œ] �]])˝ k] Ÿ+

- n]) ˝ g] ^( ) � �]` � k] k) ı]^�]¾] ı]+]å
ı]) 
]� o]$` �]+™ + k]]`D U

RS � Ÿ] ˝ k] k) �]`˘] �]î] - n]) &`�] �] k]] œ] � k]
)+� k] gt&]]E V

� k] �]+ k]�]] k� �]]�] � œ] ı]�]]+ � œ] k]D
RT /�])]4�] k� �]˘ k] a+4 �] k]] W � a] k)

� ]�] �]+™ � œ) k]E X

� g]# �]+™ �] k]� œ] k]E �] 0�]� ` ˙]`�]
!�] � ` �]]˝ œ] � k)]`D

� k] �]] t4 k]Oı]` t4 k]� - n]) -])]�]
� œ) k]E 0� œ+ � k] “/ �]+™
$)]4]]Ds Y

RU k+ ^�]��] k]�] � ` � k]"`E � a]	]` � k] ˙]�]O
˙]�]� ]) � )I
k+ /�])]4�]E ˙]`˝] k� �]] k) �]]]I Z

k+ �]Î 	]� k]�] � ` � k]"`E ı g] k) ^&�] � k]
� a]^	]�] t] �]�]] - n]) �]]�] + k]I R[

RV �]+ k]�]] � k] ˝ k])` �]ä]] �]]( � )
&` n+D RR

˝ k] k) a&	�]�] � k] g&) � ) ^&�]] n+D RS

/�])]4�] � ] )]˙]] �]+ k]�]] ˝ k] k)
�]`˘] n+D RT

TBZ � �]] r4� ˝]] � k] 0�]� ` 0ı]]�]	]] � œ)Ds
TBRT � �]] r˘] œ)� k]Ds

-ˇ�]y T
R � n]
] RYBSY

S �]�] VBTE U
�]�] WTBY
Sı]˝] TBZ

T ^�]� “] XBVOX
^�]� “] SVBVE W

U �]` SBR

V �]˙] TXBTU
�]˙] RT[BX
�]�] T[BRY

W �]�] TUBS
�] k]4 TBS
Ü]� RWBRU
Ü]� RZBRZ

X �] k+ TWBV

�������������������

g&�])] � q]�]y
R ˙]� YBST

S �]�] W[BU

T �]�] UVBRX
�]�] VUBU

U �]�] RRBZ

V �]�] VXBRV
�]�] WRBR

W �]�] R[BSS
�]` UBX

X �]�] W[BSR

Y ^�]� “] T[BR[
�] k+ TUBSY
�] k+ TZBSVE SW
+ k] SBRY
�]` UBU

Z 4˙] TBRR
�]�] RSBVE W
˙]� SBR[

R[ �]` UBY

RR �]�] U[BS
˙]� YBRT

RS �]` XBR[
˙]� SBYE Z

RT �] k+ UYBTV



RVXZ �]ı]��]]+ TBRWQ+]�� n] �]]) o]�]

+]�� n]
�]]) o]�]

R � o]^&) & k]�]])] 	] �]	]]	 k] � ` 
]˙]+ � k]
( "� ]) ^�]�]` LRORRM

F��]] �]+ 
]�˝] �]^æ�]]O�]^æ�]] �]) œ] � œ]
)+	 k] � ] n+HG LUM

r-ı]	 k] ˝] n])O˝])`� œ] ı]) ˇ�]]	] & k]s LVM

�] k]�]] �] a+˝] �]�]) ( �]�] � �] LWM

�] k]�] œ] 	 k] �]+ k]
]] � ` �]]˝] �]]	]` LRSORVM

S g&�])] � o]^&) �]^+�]] � k] �])] + k]�]] LROZM

�]�] )]� �" ^+�]]4 ˙]] t4� k] LXM

)]� �" œ] � ` -	]�] k]�] ˘]`ä œ] -] t4�]` LXM

� o]^&) & k]�]])] �]	]]	 k] ı]) -]�]`� œ] LR[ORZM

ı]^
]¾] ˘]`ä œ] g!	 k] � k] ı]^
]¾] 	]+™
+ k]˝]` LR[ORUM

˙]Í �]]� k]�] k� ^�]4 � o] k&�] LS[OSTM

r� Ÿ] ˝ a]� k] � a]+)
]]�]` t-� g]#` � ` ˝])+
�]	]] t1 �]]s LSTM

-�] ˝ a]� k] ^( ) � �]` ^�]ı]^¢] � ] $)
�]+™ + k]]]D R

RW 0�] ^&�] �]Î 	]� k]�] � k] � +] ˙]]4]]E
r k+ ^�]��] k]�]E �]˝] $)D S

˝ k] k) +]˛] %`� k] �] ı] œåD
RX ˝ k])] ı])� k]	�]) �]+ k]�]] ˝ k] k) �]`˘] n+D T

4� �]`) �] k]Ã] � ` ˝])+ �]+ ˝ a]� k]
�]˘]]4]]D

�]+ ˝ k])` �]˙]+ � k] �] a+˝] � a]	]
+ k]]]D U

˝ a]�]� k] ı�]]) � )� k] � ` �]˙]+ � k] �]+
	] o]˝]� ) k+]]D

�]+ ˝ a]� k] k&�]� ) � a]	]` � k]
^˘]��]]4]]D

RY � Ÿ] 0�] �]�]� k] /� ¹] � tÎ ]] ˙] k] ˝ k] k)
˝�] k]+]) œ] � œ] �] -]� k] � ` �]˙]+ � k]
a&�]` Ÿ+E V

� k] /�]^�]4 �]+™ -] ı]]˝ k] ˛ k] ��] œ]^�
� k] � t]ˇ a]-] “/ � œ] -ı]�]]�] �]+
) k+ ˛ k]D W

TBRX � �]] r˘ a]ı]C � k]^( © C � o]˝ a]�"Ds

RZ k&�]I 0�] �]�]�] � Ÿ] 0�] �]�] k�
^�]�]]( � &�] 0# ] t1 ]] ˙] k] ˝ a]� k]
�]˝]]˝ k] Ÿ+E R

� Ÿ] 0� k] �]˘]] t1 ]] ˙] k] � t]]å] )+] n+E S

0� œ+ /� ¹] � tÎ ]] ˙] k] ^˝]˝])O^�]˝])
+ k] ]4 Ÿ+D T

^˙]�] k&	] œ] � œ] 0� œ+ 	]˜�]&] + k]�]]
ı]å] ˛]]E

�]+ t] � Ÿ] 0�]� ` ˝]])`( � )] t1 ]]E
0� œ+ �]	] g+) � ) gt&]]D

S[ 0�] �]�]�] � Ÿ] ˝ a]�] �] k]] œ] � k] �]]ı]�]
�]] t1 ]]E

0�] �]�]�] ˝ a]�] �]�]� k] /� ¹]
� tÎ ]]D

˙]�] � Ÿ] ˝ a]�+])` - t]�] œ] k� �]]�]� k]
˝ a]�+] k) �] k]] œ] � k] � t]ˇ a]-] “/ � k]
�]]ı]�] �]] t1 ]]E

˝]�] � Ÿ] ˇ])˝]` k� �]�] k&	] œ] � œ] ˝ a]� œ+
�]	] g+) � ) gt&]]E ˝ a]�+])` ˝]])`(
� )] t1 ]]Ds U �]+ �]]˝] �]+ k]�]] � k]
� +` n+D V

-ˇ�]y T
R -]�] ZBRV

˙]� RUBRR

S ^�]� “] UWBSY

T �]�] RSBW

U 
�] T[BZ
�]˙] RUXBRR
�]�] WSBT
�]�] WVBRZ
^�]� “] TSBUR

V ^
]�] RBU
^
]�] SBW

W ^
]�] VBR

�������������������

g&�])] � q]�]y
R �]�] W[BRU

˙]� RUBT

S �]` UBWE X

T �]�] RRBRRE RS
�]�] SXBRS
�] k+ SYBSV
�] k+ TUBRVE RW
-]�] ZBRU

U �]�] W[BRV

V �]�] WRBX
^�]� “] T[BR[
^�]� “] TTBXE Z
�] k+ TZBSVE SX



+]�� n] RBRORV RVY[

R )]˙]] &])] k� )]˙] k� g&�] k) �]]�]
k� ! k# �]+`� k] k� ı]+� k] ^&�]E �]+ k]�]]

� ] � o] k&	] �]^�]��]�]�˝]] +] n]� R k� ä]^)4
�] g+&] k� )]˙�]ı]]�] ˙]Í �]]� k]�] S - n])
�]+]�]]˙]� �]+ k]	 g] k� ı]]�] ı] at+˘]]D ˙]Í O
�]]� k]�]E 	]]�]˝]`4�] � ] � k]"] ˛]] - n])
�]+ k]	 g]E �]+ k]�]]&]� � ] � k]"] ˛]]D 0� œ+ �]+
� o] k&	] ^&�]] ]�]]B

S r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E F� k] �] k]] � +˝ k] Ÿ+E r�]+ k]�]]
� ] �]�]�]� �]�]]� k]� � ] �]�]�] -�]` �]+™
-]�]] n+DsGs T

T 4� �]]) ^( ) �]+ k]�]] � ] �]+
� o] k&	] �]^�]��]�]�˝]] +] n] U k� ä]^)4
^&�]] ]�]]B U r��]] �]+ �]�˝] n+ ^� ˝ a]�]
�]^æ�]]O�]^æ�]] �]� ^å�] œ] � k] �]˙ k] 
]) œ] � œ]
)+ k]E ˙]�]^� � k])] �]�]�] 0˙]]å ı]å]
n+H V V -�] � k]�]]- œ] � ] ı])� k]	�])

�]+ k]�]] � +˝]] n+E F-ı]� k] ˝] n])O˝])`� œ]
ı]) ˇ�]]�] & k]D W ˝ a]�] �] k]˝ k] ˝] k] �] a+˝]
+ k] �]]) ˝ a]� œ+ ( �]�] � �] ^�]�]˝]` n+D W

˝ a]�] �]]˝ k] + k] �]]) ı k]" �]+™ �])˝]]D
ı]`˝ k] + k] �]]) � o]˝ a]�" �]+™ + k]˝ k]D ˝ a]�]
� ı] kå ı]+�]˝ k] + k] �]]) ˝ a]� œ+ ])�]` �]+™
^�]�]˝]`D �]ä] g&)` � )� k]�]]�]] -ı]�]` �]ä]O
g&)` k4�]` ˛ n]�]` � œ] $]�]˝]] n+ ^˙]�]� œ] k!&O

+`O k!& Ÿ+DGs
X r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]

� +˝]] n+E F-ı]� k] ˝] n])O˝])`� œ] ı])
ˇ�]]�] & k]DG

Y �]+ k]�]] � +˝]] n+E Fı]+]å ı]) ˙]]- k]E
�]� å` �]]- k]D X � k])] �]�]�] �]�]]- k] Y

˝]]^� � a]� k] 0�]� k] � a]	]` ^�]� k] - n]) � k])`
�]^+�]] + k]DGs Z

Z r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]

RBR � �]˝]�]�] r˝�] k]+]) � œ] ı n]&] a+-]Ds RBS
� �]] r� o]^&)Ds � �]] r& k]�]])] �]	]]	 k]Ds

� +˝]] n+E F˝ a]�]� k] k%) �]])` ( �]�] ı]]� k]
� ` 0��]`& � ` �]]) ˛] k]å` +` ı]]�]`
- n]) ˙]�] ˝ a]�] 0� k] -ı]� k] 
]) � œ] �]]4
˝] k] � Ÿ]� k] 0� k] gt( � � ) 0å] ^&�]]D R ˙]]�]˝ k]
+ k] � Ÿ]� k] k4�]] ��] œ] ^� �]]H ��] œ]^� � k])]
�]�]�] 0˙]]å ı]å] n+E ^( ) �]` ˝ a]�] �]�]
-ı]� k]O-ı]� k] 
]) k� ^�]4 �]]]O& n]å � )
) k+ + k]D S R[ �]+` �]˙]+ n+ ^� -]� ]	]
� k] - k]�] �])�]]�]] - n]) ˇ])˝]` � k] 0ı]˙] k&�]]
� o]& � ) ^&�]] n+D RR � Ÿ] ä]�]`�] - n])
ı]+]å œ] ı])E -�]]˙]E �]�]` &]�]O�]^&)]
- n]) ˝ k]�] ı])E ä]�]`�] � k] 0]� k]�]]�]` +)
˘]`ä] ı])E o/�]]�] œ] - n]) ˙]]�]�]) œ] ı]) - n])
˝ a]�+] k) +]˛] � ` �]])` � k]+�]˝] ı]) � g]� k] � k]
�]])O�]]) � a]�]]˝]] )+]DGs

RS 	]]�]˝]`4�] k� � k] k" ˙]Í �]]� k]�] T

- n]) �]+ k]�]]&]� U k� � k] k"E �]+]�]]˙]�
�]+ k]	 g] - n]) �]]� ` �]�] �] k]] œ] � k] -ı]� k] ı])O
� k]	�]) �]+ k]�]] � ` �]]˝] - n]) �]^�]��]O
�]�˝]] +] n] � ` �]]˝] �]]�]` ��] œ]^� 0�] k�
ı])� k]	�]) �]+ k]�]] � k] +` 0� k] �]+ � o] k&	]
k&� k] � k]˙]] ˛]]D - n]) �] k]] �]+ k]�]] � ] $)

�]]�]� k] �] k]D
RT ^( ) �]+ k]�]] k� g&˝] +] n] � k]

�]+ k]�]] � k] ^�]�]` ^ä]�� k]&])` ^�]�]]˝ k] a+4
�] k]] œ] � k] �]+ � o] k&	] � a]�]]�]]B r�]+ k]�]]
k4�]]�] � )˝]] n+E F� Ÿ] ˝ a]�] �] k]] œ] k�

�]]˛] gt+DGs V

RU /�]^�]4 �]+ k]�]] � k] 	]]�]˝]`4�] k�
� k] k"E �] g+&] k� )]˙�]ı]]�] ˙]Í �]]� k]�] W

- n]) �]+ k]�]]&]� k� � k] k"E �]+]�]]˙]�
�]+ k]	 g] X - n]) �]]� ` �]�] �] k]] œ] k� �]�] � k]
0�]])] Y - n]) 0�] �]�]� k] -]� ) -ı]� k] ı])O
� k]	�])E � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � ]
�]�]�] �]�]]� k] � ] � ]�] 	 a]Î � ) ^&�]]D Z

RV 0�+ œ]� k] �]+ � ]�] )]˙]] &])] k� )]˙]
k� g&�] k) �]]�] k� ! k# �]+`� k] k� SU� œ] ^&�]

	 a]Î ^� �]]D R[

-ˇ�]y R
R 4˙] VBR

S 4˙] TBS
4˙] VBS

T 4˙] UBUE ST

U 4˙] WBRU

V ^�]� “] VSBRSE
RT

W 
�] SYBSS

X 4˙] TBX

Y 4˙] VBS
4˙] WBRV
˙]� RBRW

Z �]�] W[BRT

�������������������

g&�])] � q]�]y
R �]�]] SBS

S +]�] RBU

T R/˝] TBRXORZ
�]˝] RBRS
� g]� TBSTE SX

U R/˝] WBRV

V S/˝] RVBS
�]�] YBR[
) k]�] YBTR

W 4˙] RBY
4˙] VBRU

X ˙]� TBR
˙]� WBRRORT

Y 4˙] RBRE V

Z 4˙] VBS
˙]� WBRV

R[ 4˙] UBSU
+]�] RBR
˙]� RBR



RVYR +]�� n] SBRORV

S �]]˝]� œ] �]+`� k] k� SR� œ] ^&�] �]+ k]�]]
� ] �]+ � o] k&	] �]^�]��]�]�˝]] +] n] R

k� ä]^)4 ^&�]] ]�]]B S r	]]�]˝]`4�] k�
� k] k"E �] g+&] k� )]˙�]ı]]�] ˙]Í �]]� k]�] S

- n]) �]+ k]�]]&]� T k� � k] k"E �]+]�]]˙]�
�]+ k]	 g] U � k] - n]) �]]� ` �] k]] œ] � k] ä])]
�]+ �]�]]�] ı g]!B T F˝ a]�]� œ] � k] ^� �] �] k]] œ]
� k] /�] �]�]�]� � ` ı]+� k] � ` 	]]�] k&�]`
n+H V -�] ˝ a]� œ+ �]+ n� �]] �]] )+] n+H

��]] ˝ a]� œ+ k4�]] �]+™ �]]˝]] ^� �]+
ı]+� k]�]]� k] �]�]�] k� � a]� ]�]� k] a� ! �]`
�]+™HG W

U �]+ k]�]] k4�]]�] � )˝]] n+E F^( ) �]`
˙]Í �]]� k]�]E ^+��]˝] )�]D �]+ k]�]]&]� k�
� k] k" �]+]�]]˙]� �]+ k]	 g]E ˝ g] �]` ^+��]˝]
)�]DG

�]+ k]�]] k4�]]�] � )˝]] n+E F k&	] k�
�]�] �] k]] k]E ˝ a]�] ^+��]˝] )�] k] X - n]) � ]�]
� ) k]DG

F��] œ]^� � Ÿ] ˝ a]�+] k) �]]˛] gt+EG Y � k]�]]- œ]
k� ı])� k]	�]) �]+ k]�]] � ] �]+ k4�]]�] n+D

V F˙]�] ˝ a]�] ^�]Ò] � k] ^�]� � k] ˛ k] ˝]�] � Ÿ]� k]
˝ a]�]� k] ˙] k] �]]&] ^� �]] ˛]]E Z 0� k] �]]& � ) k]
- n]) � k])` 	]_�˝] ˝ a]�] ı]) � ]�] � )˝]`
) k+]`D� R[ ˝ a]�] �]˝] $) k]DGs RR

W r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E F� Ÿ] ˛] k]å` k&) �]]&E 4� �]])
^( ) -]� ]	] - n]) ˇ])˝]` - n]) �]� ao]&)
- n]) � g]�]` ä]�]`�] � k] ^+�]] t1 ]]DG RS

X � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]]
n+E F� Ÿ] �]�] )]� �" œ] � k] ^+�]] t1 ]] - n])

�]�] )]� �" œ] � ` -�]�] k]�]� ˘]`ä œ] /�] �]�]�]
� œ] -] t4]` RT - n]) � Ÿ] /�] �]�]�] � k] �]^+�]]
� k] �]) gt&]]DG RU

SBT � �]] r� o]^&)Ds SBV � �]] �]]�]&E r˝]�]
� k])` �]_�˝] ˝ a]�+] k) �]`˘] ]å` ˛]`Ds SBX
� �]] r�]	]�]]
]	]`Ds

Y � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] k4�]]�]
� )˝]] n+E F˘] t]&` � k])` n+E �] k]�]] �]`
� k])] n+DG

Z � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]]
n+E F-] k] ˘]�]� ) /�] �]�]�] � ` k4�]` 	]]�]

+ k]]` ˙] k] ı]+� k] � ` 	]]�] � k] �]` �]æ� )
+ k]]`DG R

� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] k4�]]�]
� )˝]] n+E F- n]) � Ÿ] /�] ˙]]+ 	] o]^˝]
gt&]]DGs S

R[ &])] k� )]˙] k� g&�] k) �]]�] k�
�] n]� œ] �]+`� k] k� SU� œ] ^&�]E �]+ k]�]] � ]
�]+ � o] k&	] �]^�]��]�]�˝]] +] n] k�
ı]]�] ı] at+˘]]B T RR r� k]�]]- œ] � ] ı])O
� k]	�]) �]+ k]�]] � +˝]] n+E Fä])] �]]˙]� œ]
� k] � ]� g]�] k� �]] k) � œ] ı g]!E U RS r-])
4� -]&�]` -ı]� k] � ı] kå � ` ˝]+ � œ] ı]^�]¾]
�] t]�] �] t]ˇ]� ) � k] ˙]]4 - n]) 0�]� ] � ı]å]
) k]"` �]] 	] k])�]] �]] &]�]O�]^&)] �]] ˝ k]�]
�]] ^� �]` - n]) �]]� k] � ` ˘]`ä] � k] g! ˙]]4
˝] k] ��]] �]+ ˘]`ä] ı]^�]¾] + k] ˙]]4]`HsGs

�]]˙]� œ] � k] ˙]�]]�] ^&�]]E r�]+™Is
RT ^( ) +] n] � k] ı g]!]E r-]) 4�

-]&�]` ^� �]` �]]	]� � k] g!� k] � ` �]˙]+ � k]
-	 a]Ã + k] ˙]]4 - n]) �]+ /�]� œ] � k] ^� �]`
˘]`ä] � k] a!4 ˝] k] ��]] �]+ -	 a]Ã + k]
˙]]4]`Hs V

�]]˙]� œ] � k] ˙]�]]�] ^&�]]E r+ t]E �]+
-	 a]Ã + k] ˙]]4]`Ds

RU ˝]�] +] n] � k] � +]E r�]+ k]�]] k4�]]�]
� )˝]] n+E F� k])` �]ä]) œ] � œ] � k] �] k]] - n])
�]+ )]� �" �]` k4� k] +` Ÿ+D 0�] k� �]�]`
� ]�] - n]) 0�]� ` -—ı]˝] � ` a+ “/ +) ˘]`ä]
-	 a]Ã n+DG

RV F�]]) -]˙] � k] ˝ a]�] ä])] /�] �]]˝]
ı]) ˇ�]]�] k&�]]B �]+ k]�]] k� � o]^&) � k]
& k]�]])] �]�]]� k] � ] � ]�] 	 a]Î � )� k] � k]

SBRT ��]�&]
]�]` � œ] r˙]`
]	]s k& œ]D

-ˇ�]y S
R 4˙] VBR

4˙] WBRU

S R/˝] TBRXORZ
4˙] RBY
˙]� UBZ

T R/˝] WBRV

U ˙]� TBY
˙]� WBRR

V R)] WBR
4˙] TBRS

W ˙]� UBR[

X ˙]� YBZ

Y ^	]� “] TBRS
�]�] UTBS
) k]�] YBTR

Z ^	]� “] SZBUV
^	]� “] TUBR[

R[ ˙]� UBW

RR �]�] URBR[
˙]� YBRT

RS /ì] RSBSWE SX

RT �]�] SBS
�]�] W[BVE RR

RU ^	]� “] U[BTV
R)] YBRR
�]�] WWBRS

�������������������

g&�])] � q]�]y
R �]�] W[BRT

S �]˙] YVBY
�]�] SBU
�]�] W[BRXE RY
˙]� YBRS

T +]�] RBR

U �]�]] SBX

V � n]
] XBSR
^�] VBSE T
^�] ZBW
^�] RZBRR
^�] TRBRZ



+]�� n] SBRWQ˙]	 )�]]+ �]]) o]�] RVYS

˙]	 )�]]+
�]]) o]�]

R �]+ k]
]] � ] � a]�]]
]] LROWM

r� k] k) ı]]�] �] n]" -]- k]I ˝]�] � Ÿ] ˝ a]�+] k) ı]]�]
�] n]" -] t1 �]]s LTM

ı]+�]] &� “]	]B � œ]+&` k� ı k]å œ] � œ]
� a]å�]
]]) LXORXM

r�]+ k]
]] ^( ) � k] ^�]��] k]	] � k] ^&�]]�]]
k&�]]s LRXM

g&�])] &� “]	]B U �]™�]E U � ])`�]) LRYOSRM

S ˝]`�])] &� “]	]B 4� -]&�]` 	]]ı]	 k] � ` $ k])`
^�]4 a+4 LRORTM

�]Î �]� k]�] 	]]ı]] ˙]]4�]] LSM

�]+ k]
]] r˘]]) œ] ˝])( -]�] � `
&`
]])s n+ LVM

ı])� k]�
]) � ` - t]] � ` ı a]˝]�]` g!	]] LYM

� “/ )]� �" �]+ k]
]] � k] ˙ a]å ˙]] t4� k] LRRM

T ˘] n]˛]] &� “]	]B �]+]�]]˙]� �]+ k]� g] k� � ı] kå
�]&� k] �]4 LROR[M

� n]˝]]	] 0�]� ] ^
]) k]ˇ] � )˝]] n+ LRM

F� Ÿ] -ı]	 k] � k]
]� o- a� ) � k] �]] t1 �]]G LYM

U ı] t]˘]
] t] &� “]	]B 4� &`
]" - n]) ˙ n]˝ g]	] k� & k]
ı k]å LRORUM

r	] ˝]]� ˝] � k] �]_�� � k])` ı]^
]¾]
�]_�˝] � k]s LWM

! k]"` � a]Î -]˝] � k] ˝ a]˘! 	] ˙]]	] k] LR[M

V !#] &� “]	]B 0å˝]] a+-] ]) “] LROUM

ı]+� k] R RW ˝ a]�+])` ��]] +]�]˝] ˛]`H
˙]�] � k] “/ -�]]˙] k� k%) k� ı]]�]
S[ ı n]�]]�]] -�]]˙] ı]]� k] � ` 0��]`& � k]
˙]]˝]]E ˝] k] 0� k] ^�] “( R[ ı n]�]]�]]
^�]�]˝]] ˛]]D - n]) ˙]�] � k] “/ + n]& k�
ı]]�] V[ ı n]�]]�]] &]�]O�]^&)] ı]]� k] � `
0��]`& � k] ˙]]˝]]E ˝] k] 0� k] ^�] “( S[ ı n]�]]�]]
^�]�]˝]] ˛]]D S RX � Ÿ]� k] ˝ a]�+])` ( �]�] œ]
� k] � a]�]�]�]E �]`�]])` - n]) - k]�] œ] � k]
�]])] T - n]) ˝ a]�+] k) +]˛] � ` �]])` � k]+O
�]˝] �]]	] � ) &`E ^( ) �]` ˝ a]�]� œ] � k] � k] “/
� k])` ˝])( �]+™ ^( )]DG �]+ k]�]] � ] �]+
k4�]]�] n+D
RY F�]]) -]˙] � k]E �] n]� œ] �]+`� k] k� /�]

SU� œ] ^&�] � k]E ˙]�] �]+ k]�]] k� � o]^&) � `
�]™�] $]�]` ]�]`E U ˝ a]�] /�] �]]˝] ı]) ˇ�]]�]
k&�]]B RZ ��]] �]`˙] -�] �]` � o]$]) �

� œ] n+H V ��]] o- g])E o-˙]`)E -�]]) - n])

SBRZ � �]] r-	]]˙] k� �] \$ k%Ds

˙ n]˝ g]�] ı k]å � œ] -�] ˝]� ( �] �]+™ �] k]H
�]]) -]˙] � k] � Ÿ] ˝ a]� œ+ -]	]`�] gt&]]DGs R

S[ 0�]` �]+`� k] k� SU� œ] ^&�]E g&�])`
�]]) �]+ k]�]] � ] �]+ � o] k&	] +] n] k� ı]]�]
ı] at+˘]]B S SR r�] g+&] k� )]˙�]ı]]�] ˙]Í O
�]]� k]�] � k] � +E F� Ÿ] -]� ]	] - n]) ˇ])˝]`
� k] ^+�]]� k] ˙]] )+] gt+D T SS � Ÿ] )]˙]]- œ]
� ` )]˙]]^À�] t] 0�]" gt&]] - n]) )]� �" œ]
k� )]˙]]- œ] � ` ˝]]� ˝] ^�]"] gt&]]D U

� Ÿ] )˛] - n]) 0�] k� �]�]]) œ] � k] ı]�]" gt&]]
- n]) 
] k] kå - n]) 0�] k� �]�]]) 4� O g&�] k) � `
˝]�]�]]) k� �]]) � k] ^]) ı] œå k]DGs V

ST r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
k4�]]�] � )˝]] n+E F k+ 	]]�]˝]`4�] k� � k] k"E

� k] k) � k]�]� ˙]Í �]]� k]�]E W 0�] ^&�] � Ÿ] ˝ a]� k]
� a]�]] t1 ]]DG X �]+ k]�]] k4�]]�] � )˝]] n+E F� Ÿ]
˝ a]� k] � a]+)�]]�]` t- g]# ` � ` ˝])+ �]�]] t1 O
]] ��] œ]^� � Ÿ]� k] ˝ a]�]` � k] ˘ a]�]] n+DG � k]�]]- œ]
k� ı])� k]	�]) �]+ k]�]] � ] �]+ k4�]]�] n+Ds

-ˇ�]y S
R 4˙] TBR[

˙]� UBZ

S +]�] RBW
˙]� YBR[

T 
�] SYBSS

U 4˙] VBS
˙]� YBZ

V +]�] RBW

�������������������

g&�])] � q]�]y
R 	]`˝] TBZE R[

˙]� YBRS

S +]�] SBR[

T +]�] SBW
/ì] RSBSWE SX

U �]�] W[BRS
&]	] SBUU
�]ı] TBY

V 	�]] XBSS

W �]˝] RBRS

X 4˙] TBY



RVYT ˙]	 )�]]+ �]]) o]�]QRBU

R &])] k� )]˙] k� g&�] k) �]]�] k� -]# � œ]
�]+`� k] � œ]E R � k] k)��]]+ k� � k] k" - n]) /À k] k�

ı] k]˝ k] �]^�]��]�]�˝]] ˙]� )�]]+ � k� ı]]�]
�]+ k]�]] � ] �]+ � o] k&	] ı] at+˘]]B S S r�]+ k]�]]
� ] © k]ˇ] ˝ a]�+] k) ı a])�] œ] ı]) �]å� ] ˛]]D T

T 0�]� k] � +E F� k]�]]- œ] � ] ı])� k]	�])

RBR � �]˝]�]�] r�]+ k]
]] 	 k] �]]& ^� �]] n+Ds

�]+ k]�]] � +˝]] n+E r� Ÿ] � k]�]]- œ] � ] ı])O
� k]	�]) �]+ k]�]] gt+E � k] k) ı]]�] �] n]" -]- k]I
˝]�] � Ÿ] ˝ a]�+] k) ı]]�] �] n]" -] t1 ]]Ds R

�]+ �]]˝] � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � k]
� +` n+DG

U F-ı]� k] ı a])�] œ] k� �]�]]�] �]˝] �]�] k]E
^˙]� œ+ ı]+� k] k� �]^�]��]�]�˝]]- œ] � k] � +]
˛]]E r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]]

�]]˝]
] t] &� “]	]B 4ı]] � ] �])˝]	] LVORRM

0�]� œ] � n]#` - n])˝] a&�"˝]] � ` ^	]�]]	]` LYM

�])˝]	] ^�]	]]) � k] ˙]]�]] �]�]] LZORRM

W -]#
] t] &� “]	]B ˘]]) )˛] LROYM


]+ o- a� )E )]˙]] - n]) �]]˙]� + k]�]] LZORVM

X 0ı]
]]�] k� % œ]�] k� ^�]4 �]+ k]
]]
^ˇ]�� ])˝]] n+ LRORUM

F��]] 0ı]
]]�] �]˘]� a]˘] � k] k) ^�]4 ˛]]HG LVM

F	�]]�] � ) k]E &�]] � ) k] - n]) -"�] ı�]])
)] k]G LZM

Y �]+ k]
]] ^�]��] k]	] � œ] �] o]^˝] - n]) �]˘˘]] “/
n( �]]˝]] n+ LROSTM

�]Î �]� k]�] r�]˘˘]] “/ � ` 	]�])`s LTM

r4� O g&�] k) � k] �]˘] �] k]�]	]]s LRWM

0ı]
]]�] ˙]�	] � œ] �]&�]] LRYE RZM

F-]- k]E �]+ k]
]] � ` ] k]˙] � œ)G LSRM

&�] �] k]�]E 4� �] g+&` k� � ı] kå � ] ! k])
ı]� œå� k] LSTM

Z ı]å k]�]` )]� �" œ] � k] ı])� k]�
]) � ` ˝])( � k]
�]ä]] LROYM

^�]��] k]	] k� )]˙]] � ] -]	]] LZE R[M


]+ 	]î] )]˙]] �]ˇ k] ı]) �]
]]) + k]� )
-]˝]] n+ LZM

�]+ k]
]] k� �] k]�] -]ä]]& + œ]� k] LRRORXM

R[ �]+ k]
]] � k] �]]^)�] �] t]�] k]E � g] k# “/�
]) œ] � k]
	]+™ LRE SM

�]+ k]
]] -ı]	 k] �] k]�] œ] � k] 4� � )˝]] n+ LTORSM

�] g+&] k� �])]	 k] � k] 4� -� a]
]]
^	]� � k]�]] LTE UM

RR ı])� k]�
]) k� �]˘˘ k] ˘])
]] k+ � k] a#� )]	 k] � ]
	]˝]`˙]] LRORXM

r�]]˝] + k]	 k]
]]�]` � k]å œ] � ] ˘])
]]+] �]	]
˙]]s LUM

& k] �]]^#�] t]B �� ı]] - n]) 4� ˝]] LXM

˘])
]] k+ � ` �]ä] g&)`B ˘] t]&` k� T[
a"� kå LRSM

ı n]� k]E ]ä]]	 k] � œ] œ( � ^&4 �]4 LRTM

RS �]+ k]
]]E �] g+&] - n]) �]Î �]� k]�] � ` )�]]
� k)�]] LROZM

�]Î �]� k]�] 4� r�]])` ı]˝˛])s LTM

^˙]� k] � k]&] �]�]] 0�] k� ^�]4 ) k]	]] LR[ORUM

RT � g])˝] œ] - n]) � g] k# �]^
]��]
]�˝]]- œ] � k]
^	]� ]�]	]] LROWM

� g] k# �]^
]��]
]�˝]] �]˜�]&] LUOWM

˘])
]] k+ � k] �]])] ˙]]4�]] LXOZM

4� O^˝]+] “/ �] k]�] � a]Ã ^� 4 ˙]] t4� k] LZM

RU �]˘˘]` 0ı]]�]	]] � ` �]å` ˙]`˝] LROSRM

˙ n]˝ g]	] ı]+]å � ] & k] ^+��] œ] � œ] � t]"	]] LUM

�]+ k]
]] 4� + k]�]] - n]) 0�]� ] 	]]�] �]`
4� + k]�]] LZM

�]Î �]� k]�] k� a&��]	] œ] ı])
�]+]�]])` LRSORVM

!ıı]) œ] � ] ˝�] k]+]) �]	]]	]] LRWORZM

+) o+$] �]+ k]
]] k� ^�]4 ı]^
]¾] LS[E SRM

-ˇ�]y R
R 4˙] UBSU

+]�] RBR
+]�] SBR[

S 4˙] VBR
T S)] SSBRWE RX

^�]� “] UUBVE W
�������������������

g&�])] � q]�]y
R �] k+ TTBRR

�]` XBRYE RZ
�]�]] TBX



˙]	 )�]]+ RBVORZ RVYU
n+E F-ı]�]` � a])` )] œ+ - n]) � a] k) � ]�] ! k]å

& k] - n]) � k] k) ı]]�] �] n]" -]- k]IGsG R

�]+ k]�]] � +˝]] n+E F� k]^� �] 0�+ œ]� k] � k])`
4� �] � a]�]`E � a]�] ı]) � k] “/ ˇ�]]�] �]+™
^&�]]DG S

V F-]˙] ˝ a]�+] k) ı a])� k] � + t] Ÿ+H - n])
��]] � k] �]^�]��]�]�˝]] -�] ˝]� •ä]&] Ÿ+H
W �]]) � Ÿ]� k] -ı]� k] � k]�]� œ] � k]E -ı]� k]
�]^�]��]�]�˝]]- œ] � k] ˙] k] -] k&	] - n])
� o] k&	] � a]�]]� k] � k] � +] ˛]]E 0�]� ] ��]]
a+-]H ��]] �]+ ˝ a]�+] k) ı a])�] œ] ı]) ı g])]

�]+™ a+-]HG T /�]^�]4 � k] � k] k) ı]]�] �] n]"
-]4 - n]) 0�+ œ]� k] � +]E F+�]� k] ˙] k] � ]�]
^� 4E ˙] k] )]+ -ı]�]]�]`E +� œ] 0�]` � ]
^�]�]] ^�]�]] n+D � k]�]]- œ] k� ı])� k]	�])
�]+ k]�]] � k] +�]] k) �]]˛] �]+` ^� �]] ˙] k] 0�]� k]
# ]�]] ˛]]DGs U

X &])] k� )]˙] k� g&�] k) �]]�] � œ]E V

	]�]]˝]� �]]�] k� RR� œ] �]+`� k] k� SU� œ]
^&�] �]+ k]�]] � ] �]+ � o] k&	] � k] k)��]]+ k� � k] k"
- n]) /À k] k� ı] k]˝ k] �]^�]��]�]�˝]] ˙]� )�]]+
k� ı]]�] ı] at+˘]]B Y r)]˝] � k] � a]� k] 4�

&	 “]�] ^�]�]]D � Ÿ]� k] k&�]] ^� 4� -]&�]`
�]]�] 
] k] kå ı]) -] )+] n+D �]+ -]� ) ˝ o]]

]]"` � œ] � œ]+&` k� ı k]å œ] k� �]`˘] �]å] + k]
]�]]D 0�] k� ı]` k! �]]�]E � g] k) - n]) �] k( &
o)] k� 
] k] kå ˛ k]Ds
Z ˝]�] � Ÿ]� k] ı g]!]E r k+ Ü]� a]E � k]

� n]�] Ÿ+Hs
˙] k] ��] “] g&˝] � a]�]� k] �]]˝] � ) )+] ˛]]

0�]� k] � +]E r� Ÿ] ˝ a]� k] �]˝]] t1 ]] ^� � k]
� n]�] Ÿ+Ds

R[ ˝]�] ˙] k] -]&�]` � œ]+&` k� ı k]å œ] k�
�]`˘] �]å] ˛]] 0�]� k] � +]E r/� œ+ �]+ k]�]]
� k] � k]˙]] n+ ^� � k] ˇ])˝]` � ] ˘]�� )
�]]]� ) -] t4Ds RR 0�+ œ]� k] �]+ k]�]] k�
��] “] g&˝] � k] ˙] k] � œ]+&` k� ı k]å œ] k� �]`˘] �]å]

RBX �-^˝]y ]RV k& œ]D

˛]] � +]E r+�] ı �]˛�]` � ] ˘]�� ) �]]]� )
-]4 Ÿ+ - n]) k&�]I ı g])` ı �]˛�]` 	] o]˝] n+E �]+ t]
� k] “/ �]�]�]�]` �]+™Ds R

RS ˝]�] �]+ k]�]] k� ��] “] g&˝] � k] � +]E
r k+ � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]]E ˝ g] �] g+&]
k� 	]+) œ] - n]) �]Î 	]� k]�] ı]) X[ �]]�]

˝]� © k]^ˇ]˝] )+]E S -�] - n]) � �] ˝]� ˝ g]
0�] ı]) &�]] �]+™ � k)]]Hs T

RT ˙] k] ��] “] g&˝] � a]�]� k] �]]˝] � )
)+] ˛]]E �]+ k]�]] � k] �] kå ı�]]) � k] 0� k]
˙]�]]�] ^&�]] - n]) ^&�]]�]] ^&�]]D
RU ˝]�] ˙] k] ��] “] g&˝] � a]�]� k] �]]˝] � )
)+] ˛]] 0�]� k] � a]�]� k] � +]E r k4�]]�] � )E
F� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]] n+
^� � Ÿ] �]Î 	]� k]�] - n]) ^�]��] k]�] k� ^�]4
� k]˘ n]�] + k] 0# ] gt+E o-&)O+`O o-&) ˝]åı]
)+] gt+D U RV � Ÿ] 0�] )]� �" œ] � k] �] a+˝]
© k]^ˇ]˝] gt+ ˙] k] ˘ n]�] � k] ˙]` ) k+ Ÿ+D V ��] œ]^�
� Ÿ]� k] -ı]� k] �] k]] œ] � k] ˛] k]å`O�]` �]ä]] k&�]`
˘]]+`E W �]]) 0�+ œ]� k] � k] k) �] k]] œ] � k] ı g])`
˝])+ ˝]�]]+ � ) ^&�]]DG X

RW /�]^�]4 �]+ k]�]] � +˝]] n+E Fr� Ÿ] &�]]
� )� k] k� ^�]4 �]Î 	]� k]�] �] n] gt"]] Y - n])
-ı]� k] �]�]�] � k] & k]�]])] �]å] � tÎ ]]D Z

�]Î 	]� k]�] �]])` � k] �]å] � )� k] k� ^�]4
0� k] �]]ı]� k] � ` $ k])` � k] �]]ı]] ˙]]4]]Ds R[

�]+ �]]˝] � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � k]
� +` n+DG

RX 4� �]]) ^( ) k4�]]�] � )E
F� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]] n+E
r� k] k) 	]+) 4� �]]) ^( ) � a]	]+]�]`� � k]
�]) ˙]] t4 k]D �]+ k]�]] ^( ) � k] ^�]��] k]�] � k]
^&�]]�]] k&]] RR - n]) �]Î 	]� k]�] � k] ˘ a]�]
� k]]]DsGs RS

RY ^( ) � Ÿ]� k] �]ä]) 0# ]�]` - n]) � a]� k]
˘]]) �]™] ^&�]]�]` ^&4D RT RZ � Ÿ]� k] 0�]

RBRX ��]]yE r�]�]] “/s ˙] k] ı])� k]�
]) � `
˝])( � k] n+D

-ˇ�]y R
R 4˙] ZBWE X

�]�] RBRW
�]�] VVBX
+ k] RUBR

S S/˝] TWBRVE
RW
^�]� “] RRBXE Y

T S/˝] TWBRX
&]	] ZBRRE RS

U 
�] SYBS[E UV
^�]� “] STBS[

V 4˙] UBSU

�������������������

g&�])] � q]�]y
R ˙]� RBRV

S S/˝] TWBS[E
SR
^�]� “] SVBRRE
RS
&]	] ZBS
˙]� XBV

T �]˙] XUBR[
�]˙] R[SBRT

U �] k]4 SBRY
˙]� YBS

V ^�]� “] UYBRR
˙]� RBRR

W �]�] VUBY

X �]˙] RTXBX
�]�] UXBW
^�]� “] VRBTV

Y �]�] RSBR
^�]� “] TTBRU
˙]� YBT

Z 4˙] WBRUE RV
�]�] UUBSY
+]�] RBRU

R[ ^�]� “] TRBTYE
TZ
�] k+ U[BSE T
˙]� SBRE S

RR �]�] VRBT

RS �]˙] RTSBRT
˙]� SBRS
˙]� TBS

RT ˙]� RBSR



RVYV ˙]	 )�]]+ RBS[QTBS
��] “] g&˝] � k] ˙] k] � a]�]� k] �]]˝] � ) )+] ˛]]
ı g]!]E r� k] ��]] Ÿ+Hs 0�]� k] � +]E r� k] � k]
�]™] Ÿ+ ^˙]�+ œ]� k] �] g+&]E /�])]4�] - n])
�]Î 	]� k]�] � k] ^˝]˝])O^�]˝]) ^� �]] ˛]]Ds R

S[ /�] k� �]]& �]+ k]�]] � k] � a]� k] ˘]])
� ])`]) ^&�]]4D SR � Ÿ]� k] ı g]!]E r� k]
��]] � )� k] -] ) k+ Ÿ+Hs

0�]� k] � +]E r0�] �]™] œ] � k] �] g+&] � k]
/�] +& ˝]� ^˝]˝])O^�]˝]) ^� �]] ˛]] ^�
� k] “/ ^�]) �]+™ 0# ] �]� ]D � k] � ])`O
]) 0�]� œ] -]˝ o]� n( �]]� k] -] ) k+ Ÿ+D � k]
0�] �]™] œ] � k] ˝] k]å œ& k]E ˙] k] )]� �" œ] � k]
�] g+&] k&	] � k] ^˝]˝])O^�]˝]) � )� k] k� ^�]4
0# ]4 ˛ k]Ds

S ^( ) � Ÿ]� k] �]ä]) 0# ]�]` - n]) k&�]]E
4� -]&�]` +]˛] � œ] �]]ı]� k] � ` $ k])`

^�]4 n+D S S � Ÿ]� k] ı g]!]E r˝ g] � + t] ˙]]
)+] n+Hs

0�]� k] � +]E r� Ÿ] �]Î 	]� k]�] � ` � o]�]] “/O
˘] n]å] “/ �]]ı]� k] ˙]] )+] gt+Ds T

T ^( ) � Ÿ]� k] k&�]]E ˙] k] ��] “] g&˝] � a]�]� k]
�]]˝] � ) )+] ˛]] �]+ ˘]�]] ]�]] - n])
4� g&�])] ��] “] g&˝] 0�]� k] ^�]�]� k] -]�]]D
U 0�] ��] “] g&˝] � k] 0�]� k] � +]E r& n]å� )
0�] ˙]�]]�] -]&�]` k� ı]]�] ˙]] - n]) 0� k]
�]˝]]E F�]Î 	]� k]�] 4� � a]�]` �]�˝]`� � `
˝])+ -]�]]& + k]]` U ��] œ]^� 0�]� œ] -]&O
^�]�] œ] - n]) �]� k]^	]�] œ] � ` ^]�]˝]` �]æ˝]`
˙]]4]`DG V V �]+ k]�]] k4�]]�] � )˝]] n+E
F� Ÿ] 0�] k� ˘]]) œ] ˝])( -]] � ` &`�]])
�]�]� ) ) gt+]] W - n]) 0� k] -ı]�]` �]^+�]] � k]
�]) gt&]]DGs X

W �]+ k]�]] k4�]]�] � )˝]] n+E r�]]]
-]- k]I �]]] -]- k]I 0¢]) k� k&	] � k]
^�]� �] -]- kk]Is Y

�]+ k]�]] � +˝]] n+E r� Ÿ]� k] ˝ a]� œ+

SBU � �]]	]` 0�] k� ˘]]) œ] ˝])( �]+)ı]	]]+
	]+™ + k]�]`D

˘]]) œ] ^&	]]- œ] � œ]� ^˝]˝])O^�]˝]) � )
^&�]] n+Ds R

X r k+ ^�]��] k]�]E ^�]� �] -]I ˝ g] ˙] k]
� n]^�]�] k]�] � ` � k]"` k� � o]] )+˝]` n+E �]]]
-]I S Y � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � k]
�]^+�]] ı]]� k] k� �]]&E � a]� k] 0�] )]� �" œ] k�
ı]]�] � k]˙]] n+ ^˙]�+ œ]� k] ˝ a]� œ+ � g]"] ˛]]D T

�]+ � +˝]] n+E F˙] k] ˝ a]� œ+ g!˝]] n+ �]+
� k])` - t]�] � ` ı a]˝]�]` � k] g!˝]] n+D U

Z � Ÿ] -ı]�]] +]˛] 0�] k� ^�]�]]( 0# ] t1 O
]] - n]) � k] -ı]� k] +`  a]�]]�] œ] k� ^�]4 � g]"
� ] �]]�] �]�] ˙]] t4 k]DG V - n]) ˝ a]�] ˙]]�]
�] k] k] ^� � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � k]
� a]� k] � k]˙]] n+Ds

R[ �]+ k]�]] k4�]]�] � )˝]] n+E r k+
^�]��] k]�] � ` � k]"`E � a]	]` � k] ^˘]��]]I W

��] œ]^� � Ÿ] -] )+] gt+ X - n]) � Ÿ] ˝ k] k) �]`˘]
) gt+]]D Y RR 0�] ^&�] � “/ )]� �" � a]�]
�]+ k]�]] k� �]]˛] ˙ a]å ˙]] t4 k] Z - n]) � k] k)
�] k]] �]�] ˙]] t4 k] - n]) � Ÿ] ˝ k] k) �]`˘]
) gt+]]Ds - n]) ˝ g] ˙]]�] � k]]` ^� � k]�]]- œ]
k� ı])� k]	�]) �]+ k]�]] � k] � a]� k] ˝ k] k) ı]]�]

� k]˙]] n+D RS �]+ k]�]] ı]^�]¾] ä]�]`�] ı])
�] g+&] � k] -ı]�]] ^+��]] �]]�]� ) 0�]
ı]) -^ˇ]� ]) � ) � k]]] - n]) �]Î 	]� k]�]
� k] ^( ) � k] ˘ a]�] � k]]]D R[ RT +) o/�]]�]
�]+ k]�]] k� �]]�]� k] ˘ a]ı] ) k+ ��] œ]^� �]+
� &�] 0# ]� k] k� ^�]4 -ı]� k] ı]^�]¾] ^�]�]]�]
� k] -] )+] n+D

T ^( ) 0�]� k] � a]� k] �]+]�]]˙]� �]+ k]	 g] RR

^&�]]�]]E ˙] k] �]+ k]�]] k� ��] “] g&˝] k�
�]]�]� k] �]å] n+D - n]) �]+ k]	 g] k� &]�]™
˝])( 	 n]˝]]�] RS 0�]� ] ^�]) k]ˇ] � )� k] k�
^�]4 �]å] n+D S �]+ k]�]] k� ��] “] g&˝] � k]
	 n]˝]]�] � k] � +]E r k+ 	 n]˝]]�]E �]+ k]�]] ˝ a]� k]

SBW ��]]yE r-]� ]�] � ` ˘]]) œ] +
]]- œ] � `
˝])+Ds

-ˇ�]y R
R S)] RVBSZ

S)] RXBW
S)] RYBRR
S)] SUBRSE RU
S)] SVBRR
S/˝] TWBRXE
RZ
^�]� “] V[BRX

�������������������

-ˇ�]y S
S ˙]� RBRW
T ^�]� “] TRBTYE

TZ
U �]�] UUBSW

^�]� “] T[BRY
�] k+ TWBR[

V �]�] TTBS[
^�]� “] TRBSU
^�]� “] TTBR[E
RR
˙]� YBUE V

W �]˙] RSVBS
�]�] SWBR

X �]�] RSBW
�]�] W[BRZE S[
+]�] SBZ

Y �]�] RRBRSE RW

�������������������

g&�])] � q]�]y
R 
�] SYBWU

�] k+ VBRS
S �]�] UYBS[

�]�] VSBS
^�]� “] V[BY
�]` UBR[

T S)] SUBS
�]` UBRR

U 
�] TSBZE R[
�]˙] R[VBRUE
RV
S^˛] RBW

V �]�] RUBS
W �]�] TVBR[
X �]�] U[BZE R[
Y � n]
] SWBRRE RS

�]�] RSBW
Z �]˙] SSBSX

�]�] SBSE T
˙]� YBSSE ST

R[ S/˝] WBW
˙]� RBRX

�������������������

-ˇ�]y T
RR 4˙] VBS

+]�] RBRU
˙]� WBRR

RS -�] RBW



˙]	 )�]]+ TBTQUBZ RVYW
$ t] k"I R + t]E �]+ k]�]] ^˙]�]� k] �]Î 	]� k]�] � k]
˘ a]�]] n+E S �]+` ˝ a]� k] $ t] k"D ��]] �]+ -]&�]`
˙]�]˝ k] a+4 �] k¹ ˙ n]�]] �]+™ ^˙]� k] -]] � k]
^�]� ]�]] ]�]] + k]Hs

T �]+ k]	 g] � n]� k] � ı]å œ] � œ] ��] “] g&˝] k�
�]]�]� k] �]å] ˛]]D U ��] “] g&˝] � k] 0�]� k]
˙] k] 0�] k� �]]�]� k] �] kå ˛ k] � +]E r0�] k�
� n]� k] � ı] kå 0˝]]) & k]Ds ^( ) 0�]� k] �]+ k]	 g]
� k] � +]E r k&�]E � Ÿ]� k] ˝ k])]  a]�]]+� g&) � )
^&�]] n+D -�] ˝ a]� k] �]^æ�]] � ı] kå ı]+�]]4
˙]] t4 k]Ds T

V ˝]�] � Ÿ]� k] � +]E r0� k] �]]( ı]]å`
ı]+�]]�]` ˙]]4Ds U 0�+ œ]� k] 0�] k� ^�]) ı])
�]]( ı]]å` )�]` - n]) 0� k] �]^æ�]] � ı] kå
ı]+�]]4D 0�] �]�˝] �]+ k]�]] � ] ��] “] g&˝]
ı]]�] +` �]å] ˛]]D W ^( ) �]+ k]�]] k�
��] “] g&˝] � k] �]+ k]	 g] � k] � +]E X r� k]�]]- œ]
� ] ı])� k]	�]) �]+ k]�]] � +˝]] n+E F-]) ˝ g]
� k])` )]+ œ] ı]) ˘]� k] - n]) � k] k) �]]�]� k] -ı]�]`
^ä]�� k]&]^)�] t] ı g])` � k)E ˝] k] ˝ g] � k] k) 
]) � œ]
��]]�]` �]�]� ) � k]�]] � k)]] V - n]) � k] k)
- t]]�] œ] � ` k&�]�]]�]� � k)]]D - n]) ˙] k]
�]+ t] �] kå Ÿ+ 0�] k� �]]˛] ˝ g] �]` � k] k) �]]�]� k]
-]�]]O˙]]�]] � k)]]DG

Y F k+ �]+]�]]˙]� �]+ k]	 g]E ˝ g] - n]) ˝ k] k)
�]]˛]` ˙] k] ˝ k] k) �]]�]� k] � n]# ˝ k] Ÿ+E ˝ a]�] �] k]]
�]^�]��] k� ^�]4 4� ^�]	]]�]` + k]D � k]+)O
�]]�]` � ) k� � k])` �]]˝] ı]) ˇ�]]�] & k]B k&�] k]I
� Ÿ] -ı]� k] � k]�]� � k] �]] )+] gt+E W ˙] k]

o- a� ) � +�]]4]]D X Z 0�] ı]˝˛]) � k]
k&�] k]E ^˙]� k] � Ÿ]� k] �]+ k]	 g] k� �]]�]� k] )�]] n+D

0�] 4� ı]˝˛]) ı]) �]]˝] - t]� œ] �]]` Ÿ+D
� Ÿ] 0�] ı]) �] k]&� ) a� ! ^�]�] )+] gt+D
� Ÿ] 0�] k&	] � ]  a]�]]+ 4� +` ^&�] � œ] g&)
� ) gt&]]DG �]+ �]]˝] � k]�]]- œ] k� ı])� k]	�])
�]+ k]�]] � k] � +` n+D Y

R[ � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]

TBU � �]] r& k]�]Ds TBX � �]] r)]
]]�]`Ds

k4�]]�] � )˝]] n+E F0�] ^&�] ˝ a]�]� œ] � k] +)
� k] “/ -ı]� k] ı]å k]�]` � k] � a]�]]4]] ^� �]+
˝ a]�+])` o- g]) œ] � ` � k]�] k� �]`˘ k] - n])
˝ a]�+] k) o-˙]`) k� ı k]å ˝]� k] -]4DGs R

U ^( ) ˙] k] ��] “] g&˝] � a]�]� k] �]]˝] � )
)+] ˛]]E �]]ı]�] -]�]]D 0�]� k] -]� )

� a]� k] ˙]]]�]] ˙ n]� k] � k] “/ �] k]˝ k] a+4 � k]
˙]]]˝]] n+D S 0�]� k] ı g]!]E r˝ a]� k] ��]]
^&�] )+] n+Hs

� Ÿ]� k] � +]E r� a]� k] 4� &`�]" ^&�] )+]
n+ ˙] k] �] k]� k] � ] �]�]] n+ S - n]) 0�] k� 1 ı])

4� � " k])] n+D &`�]" ı]) �]]˝] &`4 Ÿ+E T

+ t]E ı g] k) �]]˝] &`4I 0�]� k] �]]˝] �]^�]�] t]
^�]� �] )+` Ÿ+ ˙] k] 0�] � " k] k) � k] ˙ a]å` Ÿ+D
T &`�]" k� ı]]�] ˙ n]˝ g]�] k� & k] ı k]å �] k]
Ÿ+D U 4� 0�] � " k] k) k� &]�]™ ˝])( - n])
g&�])] �]]�]™ ˝])( Ds
U ˝]�] � Ÿ]� k] 0�] ��] “] g&˝] � k] ˙] k] � a]�]� k]

�]]˝] � ) )+] ˛]] ı g]!]E r k+ � k] k) Ü]� a]E /�]
�]�]� ] ��]] �]˝]�]�] n+Hs V 0�] ��] “]O
g&˝] � k] ˙] k] � a]�]� k] �]]˝] � ) )+] ˛]] � +]E

r��]] ˝ a]� k] �]+™ ı]˝]]Hs
� Ÿ]� k] � +]E r�]+™ Ü]� a]E � a]� k] �]+™ ı]˝]]Ds
W ˝]�] 0�]� k] � a]�]� k] � +]E r˙]Í �]]� k]�]

k� ^�]4 �]+ k]�]] � ] �]+ � o] k&	] n+E � k]�]]- œ]
� ] ı])� k]	�]) �]+ k]�]] � +˝]] n+E F�] ^� �]`
� k]�]] � k]E �] ˝]]� ˝] � k] V �]_�� � k])`
ı]^�]¾] 	]_�˝] � k] �]+ �]�] + k]]]DG W X k+
^�]	]]�] ı]+]åE ˝ g] n+ ��]] ˘]`ä]H ˙]Í �]]O
� k]�] X k� �]]�]� k] ˝ g] �]�]˝]�]� + k] ˙]]4]]D Y

˙]�] �]+ ˘] k]"` � ] ı]˝˛]) � k]� ) -]4]]
˝] k] �]+ -]�]]ä]  gt]˙] 0 k# ]`E F�] a+˝] � g]�]I
�] a+˝] � g]�]IGs

Y �]+ k]�]] � k] ^( ) � k] � a]� k] 4� � o] k&	]
^&�]]B Z r˙]Í �]]� k]�] k� +]˛] œ] � k] +` /�]

]) � ` �]™�] $]�]` ˛]` Z - n]) 0�]` k� +]˛] œ]

UBX � �]] r� n]&]	]Ds

-ˇ�]y T
R �] g+ Z

S S/˝] WBW
˙]� SBRS

T ^	]� “] SYBS

U ^	]� “] SZBW

V �]�]] SBX

W �]�] USBR
�]�] VSBRT

X �]�] RRBR
�]�] VTBSE RR
^�]� “] STBV
^�]� “] TTBRV
˙]� WBRS

Y ^�]� “] V[BS[

�������������������

g&�])] � q]�]y
R R)] UBSV

+ k] SBRY
�]` UBU

�������������������

-ˇ�]y U
S ^	]� “] SVBTR

R)] XBUYE UZ

T ^	]� “] SVBTX

U ˙]� UBRRE RU
Ü]� RRBTE U

V R�]�] RXBUV
+ k] RBX

W 	�]] WBTU
	�]] RVBRU

X 4˙] TBS
+]�] RBR

Y �]�] U[BU

Z 4˙] TBYE R[
4˙] VBRUE RW



RVYX ˙]	 )�]]+ UBR[QVBR[
�]+ 
]) �]�]� ) ı g])] + k]]]D R L˝ a]�] �] k]] œ]
� k] ˙]]�]�]] + k]]] ^� � k]�]]- œ] k� ı])� k]	�])
�]+ k]�]] � k] +` � a]� k] ˝ a]�+] k) ı]]�] � k]˙]]
n+DM R[ 0�] ! k]"`O�]` 	 a]Î -]˝]� � k]

� k] “/ ˝ a]˘! �] ˙]]� k]D S ˙]Í �]]� k]�] k�
+]˛] � œ] �]] a+�] k&�]� ) �] k]] � g]�] 0 œ#  k]
- n]) �]]˝] - t]� œ] �]` � a]^	]�] t] �]�]] t4]`D
� k] �]]˝] - t]� œ] �]+ k]�]] � ` Ÿ+ ˙] k] ı g])` ı �]˛�]`
ı]) ^( )˝]` Ÿ+Ds T

RR ^( ) � Ÿ]� k] 0�]� k] ı g]!]E r&`�]"
k� &]�]™ - n]) �]]�]™ ˝])( ˙ n]˝ g]�] k�

/�] & k] ı k]å œ] � ] ��]] �]˝]�]�] n+Hs U

RS � Ÿ]� k] 0�]� k] g&�])` �]]) ı g]!]E r/�]� `
& k] $]^�]�] œ]� � ] ��]] �]˝]�]�] n+E ˙] k] �] k]� k]
� ` & k] �]^�]�] œ] � k] � " k] k) � œ] � a]�]+)] ˝ k]�]
t0 k$�] )+` Ÿ+Hs
RT 0�]� k] � a]�]� k] � +]E r��]] ˝ a]� k] �]+™

ı]˝]]Hs
� Ÿ]� k] � +]E r�]+™ Ü]� a]E � a]� k] �]+™ ı]˝]]Ds
RU 0�]� k] � +]E r� k] 0�] & k] -^�]^�]�˝]

˙]�] œ] � k] &	] “]˝ k] Ÿ+ ˙] k] ı g])` ˇ])˝]` k�
�]]^�]� k� ı]]�] �] kå Ÿ+Ds V

V � Ÿ]� k] ^( ) 1 ı]) �]ä]) 0# ]�]` - n])
��]] k&�]] ^� 4� �]) “] 0å )+] n+D

S ��] “] g&˝] � k] � a]�]� k] ı g]!]E r˝ a]� k] ��]]
^&�]]�]` k& )+] n+Hs

� Ÿ]� k] � +]E r� a]� k] 4� �]) “] 0å˝]] a+-]
^&�] )+] n+E ^˙]�]� ` � o]�]] “/ S[ +]˛]�
- n]) ˘] n]å] “/ R[ +]˛] n+Ds

T ^( ) 0�]� k] � a]�]� k] � +]E r�]+ 	]]ı]
ı g])` ı �]˛�]` ı]) ı]å� k]�]]�]] n+D ��] œ]^� ˘] k])`
� )� k]�]]� k] W � k] 0�]� ` �]ä]] �]+™ ^�]�]`E
˙]�]^� �] �) k� 4� ˝])( ^�]�]] n+ ^�

UBR[ � �]] r! k]"` �]]˝] œ] k� ^&	]Ds UBRS
� �]]	]` ( �] œ] � k] �]&` $]^�]�] t]D VBS
�4� +]˛] UUy V � œ]y�]`y LRXyV o/˘]M k�
�])]�]) ˛]]D -^˝]y ]RU k& œ]D

˘] k]) � k] 0�]� ` �]ä]] ^�]�]�]` ˘]]^+4D
- n]) � g]# ` 	]ı]˛] �]]� k]�]]� k] R � k] �]ä]] �]+™
^�]�]`E ˙]�]^� �] �) k� g&�])` ˝])( ^�]�]]
n+ ^� k4�] œ] � k] �]ä]] ^�]�]�]` ˘]]^+4D

U � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] k4�]]�]
� )˝]] n+E F� Ÿ]� k] �]+ 	]]ı] � k]˙]] n+D �]+
	]]ı] ˘] k]) k� 
]) ˙]]4]] - n]) 0�] -]&�]`
k� 
]) �]` ˙] k] � k] k) �]]�] � k] � g]# ` 	]ı]˛]

�]]˝]] n+D �]+ 0�] k� 
]) #+ k)]] - n])
0�] k� 
]) � k] �]� ^å�] œ] - n]) ı]˝˛]) œ] �]� k]˝]
�]�" � ) k&]]DGs

V ^( ) ˙] k] ��] “] g&˝] � a]�]� k] �]]˝] � )
)+] ˛]] �]+ -] k] -]�]] - n]) 0�]� k] � +]E
rä])] 1 ı]) �]ä]) 0# ] - n]) k&�] ^� ��]]
˙]] )+] n+Ds

W � Ÿ]� k] ı g]!]E r�]+ ��]] n+Hs
0�]� k] � +]E r�]+ 4ı]] � ] �])˝]�]� ˙]]

)+] n+Ds 0�]� k] �]+ �]` � +]E rı g])` ı �]˛�]`
ı]) a&�" �] k]] œ] � ] �]+` Î ı] n+Ds X ^( )
� Ÿ]� k] k&�]] ^� �]`� k] � ] ] k]�] %�� �] 0�]
�])˝]�] ı]) � k] 0# ]�]] ]�]]D 0�] k� o-&)
4� - n])˝] � n]# ` ˛]`D Y 0�]� k] � +]E r�]+
- n])˝] a&�"˝]] � ` ^�]	]]�]` n+Ds 0�]� k] 0�]
- n])˝] � k] 4ı]] k� �])˝]�] � œ] �]]ı]�] ˇ] k� �]
^&�]] - n]) 0�] ı]) �]`� k] � ] �]])` %�� �]
)�] ^&�]]D

Z ^( ) � Ÿ]� k] �]ä]) 0# ]�]` ˝] k] ��]]
k&�]]E & k] - n])˝ œ] ˝ k]ä]` � k] 0å˝]` a+ “/ -]

)+` Ÿ+D 0�] k� ı o]�]E �]]�]] ı]�]` ˙ n]� k]
Ÿ+D 0�+ œ]� k] 4ı]] k� �])˝]�] � k] ı �]˛�]` - n])

-]� ]	] k� �]`˘] 0# ] ^�]�]]D R[ ˝]�]
˙] k] ��] “] g&˝] � a]�]� k] �]]˝] � ) )+] ˛]]E
0�]� k] � Ÿ]� k] ı g]!]E r� k] 4ı]] � ] �])˝]�] � + t]
� k] ˙]] )+` Ÿ+Hs

VBW ��]]yE r4ı]]Ds �]+ t] k4� k] �])˝]	] �]]
" k]� )` � ` �]]˝] � ` �]�]` n+ ^˙]�]� œ] 4� 4ı]]
	]]ı]] ˙]]˝]] ˛]]D 4� 4ı]] SS �]`y k� �])]�])
˛]]D -^˝]y ]RU k& œ]D

-ˇ�]y U
R 4˙] WBRU

˙]� WBRS

S 4˙] TBRS
+]�] SBT

T S/˝] RWBZ
	]`˝] RVBT
^�]� “] RWBRX
Ü]� VBW

U ˙]� UBSE T

V +]�] SBU
Ü]� RRBTE U

�������������������

-ˇ�]y V
W ^	]� “] S[BRV

�������������������

g&�])] � q]�]y
R ^	]� “] S[BX

� n]
] RZBRS



˙]	 )�]]+ VBRRQXBT RVYY
RR 0�]� k] � +]E r^	]�]]) � k&	]E R ˙]+ t]

� k] 0�] - n])˝] k� ^�]4 4� 
]) �]�]] t4]`D
- n]) ˙]�] 
]) �]�]� ) ˝ n]�]]) + k] ˙]]4]] ˝] k]
� k] 0� k] �]+ t]E 0�]� ` �]+` ˙]]+ ı]) ! k]å
-] t4]`Ds

W � Ÿ]� k] ^( ) �]ä]) 0# ]�]` - n]) ��]]
k&�]]E & k] ı]+]å œ] k� �]`˘] � k] ˘]])

)˛] -] ) k+ Ÿ+D � k] ı]+]å ˝] t]� k] k� Ÿ+D
S ı]+� k] )˛] � œ] �]]�] 
] k] kå � t]ˇ k] Ÿ+E g&�] k)
� œ] � ]� k] 
] k] kåE S T ˝]`�] k) � œ] �] k( & 
] k] kå
- n]) ˘] n]˛ k] � œ] ˇ]�� k]&])E ^˘]˝]� �] k) 
] k] kå
� t]ˇ k] Ÿ+D T

U � Ÿ]� k] 0�] ��] “] g&˝] � k] ˙] k] � a]�]� k] �]]˝]
� ) )+] ˛]] ı g]!]E r k+ Ü]� a]E /�]� ] ��]]
�]˝]�]�] n+Hs

V ��] “] g&˝] � k] � +]E r� k] ��] “] � ` ˘]])
� k]�]] t4 Ÿ+ U ˙] k] ı g])` ˇ])˝]` k� �]]^�]� k�
�]]�]� k] �]å` ˛]™D V � k] �]+™ � k] -] )+`
Ÿ+D W ^˙]�] )˛] � œ] � ]� k] 
] k] kå � t]ˇ k] Ÿ+ �]+

0¢]) k&	] � ` ˝])( �]æ )+] n+D W

�] k( & 
] k] kå ı]_	˘]�] k&	] � ` ˝])( � ˙]]
) k+ Ÿ+ - n]) ˇ]�� k]&]) 
] k] kå &^�]�] k&	] � `
˝])( D X � k] ^˘]˝]� �] k) 
] k] kå ˇ])˝]` � ]
˘]�� ) �]]]� k] k� ^�]4 �]` � k]˝]]�] Ÿ+Ds
˝]�] 0�]� k] � +]E r˙]]- k] ˇ])˝]` � ] ˘]�� )
�]]]- k]Ds - n]) � k] ˇ])˝]` � ] ˘]�� )
�]]]� k] ^�]� �] ı] kåD

Y ^( ) 0�]� k] � a]� k] ı a]� ])� ) � +]E
r k&�]I ˙] k] 
] k] kå 0¢]) k&	] � ` ˝])( ]4
˛ k]E 0�] k� � ])�] 0�] k&	] k� ^�]�]](
�]+ k]�]] � ] © k]ˇ] 	] o]˝] + k] ]�]] n+Ds

Z 4� �]]) ^( ) �]+ k]�]] � ] � o] k&	]
� k] k) ı]]�] ı] at+˘]]B R[ r k+� n&E ˝] k]^�]�]]+
- n]) �]&]�]]+ � k] � k] ˘]`ä œ] � k] � k] ˙] k]
� t]ˇ a]-] “/ � œ] ı] kå �] k]] œ] � k] &` Ÿ+D - n])

VBRR � �]]	]` � n]^�]�] k]^	]�]]D WBW � �]]
r�]]�]) k� ı]])Ds

0�]` ^&�] ˝ g] �]ı]��]]+ k� � k] k" �] k]^	]O
�]]+ k� 
]) ˙]]�]] - n]) � n]^�]�] k]�] � k]
-]4 /�] �] k]] œ] � k] �]` �]]˛] � k] ˙]]�]]D
RR ˝ g] -ı]� k] �]]˛] �] k]�]]O˘] t]&` � k] ˙]]�]]
- n]) 4� ˝]]˙]� �]�]]� ) 0� k] �]+ k]�]]&]�
k� � k] k" �]+]�]]˙]� �]+ k]	 g] � k] ı]+�]]�]]D R

RS - n]) 0�]� k] � +�]]E
F� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]]

n+E r�]+ �]+ -]&�]` n+ ˙] k] o- a� ) � +O
�]]4]]D S �]+ o- a� ) -ı]�]` ˙]]+ � k]
g( k"]] - n]) �]+ k]�]] � ] � o]^&) �]�]]4]]D T

RT �]+ �]+` n+ ˙] k] �]+ k]�]] � ] � o]^&) �]å]
� k)]]E �]+ �]+` n+ ˙] k] � n]�]�] ı]]4]]D �]+
-ı]�]` )]˙]]À` ı]) � n]#� ) )]˙] � k)]]D
)]˙]] + k]� k] k� �]]˛]O�]]˛] �]+ �]]˙]� �]`
+ k]]]D U /�] & k]�] œ] � œ]� �]+ �]^æ�]] ˝]]�]O
� k]�] ^�]# ]4]]D RU k+� k]�]E� ˝] k]^�]�]]+E
�]&]�]]+ V - n]) �]ı]��]]+ k� � k] k" k+�]�
� ` �]]& � œ]E �]+ 	]]�]&]) ˝]]˙] �]+ k]�]]
k� � o]^&) � œ] )�]] ˙]]4]]D RV g&)O g&)

� k] �] k]] -] t4 k] - n]) �]+ k]�]] k� � o]^&) � k]
�]�]]� k] � œ] +]˛] � t]"] t4 k]Ds �]+ �]]˝] ä]Î )
ı g])` + k]]`D -]) ˝ a]�] -ı]� k] ı])� k]	�])
�]+ k]�]] � ` �]]˝] �]]�] k] k]E ˝] k] ˝ a]�] ˙]]�] �] k] k]
^� � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � k] +` � a]� k]
˝ a]�+] k) ı]]�] � k]˙]] n+DGs

X )]˙]] &])] k� )]˙] k� ˘] n]˛ k] �]]�]
� œ]E ^� �]� k]�]� �]]�] k� �] n]� œ] �]+`� k] k�

˘] n]˛ k] ^&�]E �]+ k]�]] � ] � o] k&	] ˙]� )�]]+ k�
ı]]�] ı] at+˘]]D W S � k]˝ k]�] k� �] k]] œ] � k] 	] k)O
� k])E k) k]�]O� k]� k]� - n]) 0�] k� -]&^�]�] œ]
� k] � k]˙]] ^� � k] �]+ k]�]] � k] &�]] � ` �]`�]
�] t] œ]D T 0�+ œ]� k] � k]�]]- œ] k� ı])� k]	�])

WBRR � �]] r�]]	]&]) ˝]]˙]Ds WBRT � �]]	]`
)]˙]] - n]) �]]˙]� � ` � g]^�]� ]- œ] k� �]`˘]D
WBRU �-]�]y R[ � œ] �]˝]]�]] k+� n&D � � a]�]O
^� 	] n+ ^� �]+ -]�]y R[ � œ] �]˝]]�]] �] k]^�]O
�]]+ + k]D XBR �-^˝]y ]RV k& œ]D

-ˇ�]y V
R 0˝] R[BYE R[

0˝] RRBRE S
&]	] RBS

�������������������

-ˇ�]y W
S ˙]� WBW

T ˙]� WBX

U �]˙] R[UBU

V S/˝] RYBRY
-�] RBW
&]	] XBR[
� g]� RBRZ
/ì] RBXE RU

W ˙]� SBWE X

�������������������

g&�])] � q]�]y
R +]�] RBR

˙]� TBTE V

S �]�] RRBR
˙]� TBY

T ˙]� YBZ

U /ì] TBR
/ì] UBRU
/ì] YBR

V ˙]� WBR[

�������������������

-ˇ�]y X
W 4˙] WBRU

˙]� RBR



RVYZ ˙]	 )�]]+ XBUQYBU
�]+ k]�]] k� �]�]�]� k� �]]˙]� œ] - n])
0�] k� �]^�]��]�]�˝]]- œ] � k] ı g]!]E r��]]
+�]� ı] t]˘]� œ] �]+`� k] � œ] ^�]�]]ı] R - n]) 0ı]O
�]]�] � œ)E ˙ n]�]] +�] /˝]� k] �]]�] œ] � k] � )˝ k]
-]4 Ÿ+Hs

U � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � ]
� o] k&	] 4� �]]) ^( ) � k] k) ı]]�] ı] at+˘]]B
V r k&	] k� �]�] �] k]] œ] - n]) �]]˙]� œ] � k]
� +E F˝ a]�]� k] X[ �]]�] œ] S � œ] +) ı] t]˘]� œ] - n])
�]]˝]� œ] �]+`� k] 	] k]� �]�]]� ) ˙] k] 0ı]�]]�]
^� �]]E T ��]] �]+ �]˘]� a]˘] � k] k) ^�]4 ˛]]H
W ˙]�] ˝ a]�] �]] ) k+ ˛ k] - n]) ı]` ) k+ ˛ k]E
˝] k] ��]] -ı]� k] ^�]4 �]+™ �]]Oı]` ) k+
˛ k]H X ˙]�] �]Î 	]� k]�] - n]) 0�] k� -]�]O
ı]]�] k� 	]+) ˘ n]�] � k] �]� k] ˛ k]E ˙]�]
� k] k]�] - n]) 	] k( �]]+ -]�]]& ˛ k]E ˝]�] ˝ a]� œ+
�]+ k]�]] � ` �]]˝] �]]�]�]` ˘]]^+4 ˛]` ˙] k]
0�]� k] ı]+� k] k� �]^�]��]�]�˝]]- œ] � k] � +�]O
�]]�]` ˛]`DGs U

Y �]+ k]�]] � ] � o] k&	] 4� �]]) ^( )
˙]� )�]]+ k� ı]]�] ı] at+˘]]B Z r� k]�]]- œ]
� ] ı])� k]	�]) �]+ k]�]] � +˝]] n+E F�]˘˘]] “/
� k] ��]]�] � ) k]E V 4� O g&�] k) ı]) &�]] � ) k]
- n]) -"�] ı�]]) )�] k]D W R[ ^�]ˇ]O
�]]- œ] - n]) -�]]˛] œ]� � k] �]˝] # ] k]E X ı])O
k&^�]�] œ] - n]) ])`�] œ] � k] �]˝] � g]" k]D Y

-ı]� k] ^&�] œ] � œ] 4� O g&�] k) k� ^�]�]](
�]]^ä]	] �]˝] )˘] k]DG Z RR �]]) �] k]] œ] � k]
ˇ�]]�] k&� k] � k] /�]� ]) � ) ^&�]]D R[ %`#
+ k]� ) 0�+ œ]� k] 0�]� k] � at]+ k( ) ^�]�]] RR

- n]) -ı]� k] � ]�] � o]& � ) ^�]4 ^�
0�]� ` �] � a]� œ]D RS RS 0�+ œ]� k] -ı]�]]
^&�] +` k) � ˙ n]�]] �]�˝] � ) ^�]�]]D RT

XBT � �]] r� o]^&)Ds ��]]yE r� Ÿ]Ds XBR[
� �]] r^˙]	] k� ^ı]˝]] � ` �] n]˝] + k] �]�]`

n+Ds XBRS � �]] �]]�]&E r� k] “/ - n]) �]˝]
ı]˝˛])Ds

0�+ œ]� k] � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � `
0�] �]]˝] œ] - n]) -]�]]- œ]� � k] �]+™
�]]�]]E ^˙]� œ+ � a]�]]� k] k� ^�]4 0�]� k] ı]+� k]
k� �]^�]��]�]�˝]]- œ] � k] ı]^�]¾] 	]_�˝]

&` ˛]`D R /�]^�]4 � k]�]]- œ] k� ı])� k]	�])
�]+ k]�]] � ] © k]ˇ] 0�] ı]) �]å� 0# ]Ds S

RT r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E F� k] k) � � a]�]]� k] ı]) 0�+ œ]� k] � k])`
�]+™ � a]�]`E T /�]^�]4 0�] k� � a]�]]� k] ı])
� Ÿ] �]` 0�]� ` �]+™ � a]� gt]]]D U RU � Ÿ]� k]
- t]ˇ]` �]]� ) 0� œ+ �]�] -�]˙]]�] )]� �" œ] � œ]
^�]� k]) ^&�]]D V 0�] k� ˘]� k] ˙]]� k] k� �]]&
0�]� ] k&	] 0˙]]å ı]å] )+]E �]+ t] � k] “/
�] n]"� ) �]+™ -]�]]E � k] “/ 0�]� œ] � k] + k]� )
�]+™  a]ä])]D W ��] œ]^� a&	�]�] œ] � k] 0�]
� g]�]� g])˝] k&	] � ] �]+ +]�] � ) ^&�]]
^� k&�]� k]�]]�] œ] k� ) œ]] k" �] kå + k]
˙]]˝ k] Ÿ+DGs

Y � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � ]
� o] k&	] 4� �]]) ^( ) � k] k) ı]]�] ı] at+˘]]B

S r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]]
n+E F� Ÿ] ^�]��] k]�] k� ^�]4 � k]˘ n]�] + k] 0# ] gt+E
o-&)O+`O o-&) ˝]åı] )+] gt+D X � k])] © k]ˇ]

�]å� 0# ] n+ - n]) � Ÿ] 0�]� ` �]]^˝]) � &�]
0# ] t1 ]]DGs

T r�]+ k]�]] � +˝]] n+E F� Ÿ] �]]ı]�]
^�]��] k]�] -] t1 ]] Y - n]) -]� ) �]Î O
	]� k]�] � œ] ) gt+]]D Z �]Î 	]� k]�] �]˘˘]] “/ � `�
�]])` � +�]]4]` R[ - n]) � k]�]]- œ] k� ı])O
� k]	�]) �]+ k]�]] � ] ı]+]åE ı]^�]¾] ı]+]å
� +�]]4]]DGs RR

U r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E F� g] kæ �] k]] ^( ) � k] �]Î 	]� k]�]
k� ˘] n]� � œ] � n]# ] � œ) k]D � k] +]˛] � œ] �]]# `

^�]4 ) œ+ k] ��] œ]^� 0�]� ` 0î] �] a+˝] � o]�]`

XBRS � �]] r^�]�]]- œ]Ds XBRT ��]]yE
r0�] k� Ds YBT � �]] r^
]�
]]�]�] k]��]Ds

-ˇ�]y X
R S)] SVBYOR[

^�]� “] VSBRSORU
S ^�]� “] SVBRR

˙]� RBRS
T ^�]� “] URBRE S
U S/˝] TWBRV
V 	]`˝] SRBT

^�]� “] SRBRS
W 	]`˝] RWBW

+ k] R[BRS
�]` WBY

X ^	]� “] SSBSS

�] SUBRX
�]�] RBRX

Y ^	]� “] STBZ
	]`˝] SSBSS
�]�]] TBV

Z ˙]� YBRX
R[ S/˝] TTBR[

^�]� “] WBR[
RR 	] k+ ZBSZ
RS S)] RXBRTE RU

�]�] WBR[
^�]� “] SVBX

RT �] k+ TBX

�������������������

g&�])] � q]�]y
R 	] k+ ZBT[

Ü k]�] XBVR
S S/˝] TWBRVE

RW
^�]� “] SRBV

T �]�] V[BS
U �]�] RBRV

^
]�] TBUU
V 
�] SYBWU

^�]� “] VBRV
W � n]
] SWBSSE TT

S/˝] TWBS[E
SR

�������������������

-ˇ�]y Y
X �] k]4 SBRY

˙]� RBRU
Y ˙]� RBRW
Z �]�] RSBW

�] k]4 TBRX
˙]� SBRR
˙]� YBY

R[ �]�] RBSW
�]�] W[BRU
^�]� “] TTBRW

RR �]�] SBS
�]�] RRBZ
�]�] WWBS[
^�]� “] TRBST



˙]	 )�]]+ YBVOSR RVZ[
+ k]]`D R V 	]+) k� ˘] n]� � k]�]˝ k]O g� &˝ k]
�]˘˘] œ] � k] �] k) ) œ+ k]DGs S

W r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E F˘]] k+ 0�] ^&�] œ] � œ] �]+ �]]˝]
/�] �]˘ k] a+4 �] k]] œ] � k] �]]� a]�]^� �] �] k]E
ı]) ��]] � k] k) ^�]4 �]+ �]]˝] �]]� a]�]^� �] + k]
�]� ˝]` n+HG � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]]
� k] �]+ �]]˝] � +` n+Ds

X r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E F� Ÿ] -ı]� k] �] k]] œ] � k] ı g])�] - n])
ı]_	˘]�] k� k&	] œ] � k] a!å] t1 ]]D T Y � Ÿ]
0� œ+ �]]ı]�] �]] t1 ]] - n]) � k] �]Î 	]� k]�] � œ]
) œ+ k]D U � k] � k] k) �] k]] #+ œ) k] - n]) � Ÿ] 0�]� ]
� k]� - n]) �]˘˘]]� ı])� k]	�]) #+ tÎ ]]DGs V

Z r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E F k+ �]^�]��]�]�˝]]- œ] � ` �]]˝ œ]
� a]�]� k]�]]�] k]E W ^+��]˝] � k] � ]�] �] k]I� X ˝ a]�]
0�] k� � at]+ � k] ˙] k] �]]˝ œ] � a]�] ) k+ + k]E
� k] ˝]�] �]` � +` ]�]` ˛]™ ˙]�] � k]�]]- œ] k�
ı])� k]	�]) �]+ k]�]] k� � o]^&) � ` �]™�] $]�]`
]�]`D R[ 0�]� k] ı]+� k] �] ˝] k] �] k]] œ] � k]
0�]� ` �]ä] g&)` ^�]�]˝]` ˛]`E �] ˙]]�]O
�]) œ] � ] ^� )]�]]D Y - n]) a&	�]�] k� $)
� k] � +™ -]�]]O˙]]�]] �]˝] k) � k] �]]�]` �]+™
˛]] ��] œ]^� � Ÿ]� k] �]�] �] k]] œ] � k] 4� O g&�] k)
k� ^�]�]]( � ) ^&�]] ˛]]DG
RR � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � ]

�]+ k4�]]�] n+E F�]]) -�] � Ÿ] /�] �]˘ k] a+4
�] k]] œ] k� �]]˛] ı]+� k] ˙ n]�]] ��]�]+]) �]+™
� tÎ ]] Z RS ��] œ]^� 	] o]^˝] k� �]`˙] �] k]4
˙]] t4 k]D o- g]) � ` � k]� œ] ( � œ]]`E ˇ])˝]`
-ı]�]` 0ı]˙] k&]` R[ - n]) -]�]�]]�] � k]
- k]�] ^] k)]`D � Ÿ] �]˘ k] a+4 �] k]] œ] � k]
/�] �]�] ˘]`ä] œ] � ] �]]^)�] �]�]] gt&]]D RR

RT k+ �] g+&] k� 
])]� k]E k+ /�])]4�] k�

YBY � �]] r^
]�
]]�]�] k]��]Ds YBZE RT ��]]yE
r-ı]	 k] +]˛] œ] � k] �]ä]� g]˝] � ) k]Ds


])]� k]E )]� �" ˝ a]�+])` ^�]�]]�] k&� ) 	]]ı]
k&˝ k] ˛ k]E R �]]) -�] � Ÿ] ˝ a]� œ+ �]˘]] t1 O

]] - n]) ˝ a]�] -]	]`�] ı]]� k] � ` �]˙]+ �]�]
˙]]- k] k]D S $) k] �]˝]E T ^+��]˝] � k] � ]�]
�] k]DG� U

RU � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E F� k]�]]- œ] k� ı])� k]	�]) �]+ k]�]]
� k] � +] n+E r˙ n]� k] ˝ a]�+] k) ı a])�] œ] k� © k]ˇ]
^&�]]� k] ı]) � Ÿ]� k] ˝ a]�] ı]) ^�]ı]^¢] �]]� k] � `
# ]�] �]` ˛]` - n]) � Ÿ]� k] -ı]�]] /)]&] �]+™
�]&�]]E� V RV � n]� k] +` -�] � Ÿ]� k] �] g+&]
k� 
])]� k] - n]) �]Î 	]� k]�] � ] �]�]] � )� k]

� ` # ]�] �]` n+D W /�]^�]4 ˝ a]�] �]˝]
$) k]IsG X

RW F˝ a]�] �]+ �]�] � )�]]B 4� O
g&�] k) � k] �]˘] �] k]�]�]]E Y 	]+) k� ( ]"� œ]

ı]) �]˘˘]] “/ � k] ��]]�] � )�]] - n]) k4� k]
n( �]� k] � a]�]]�]] ^˙]�]� k] 	] o]^˝] � ]�]�] + k]D Z

RX �]�]O+`O�]�] ^� �]` � k] �])�]]& � )� k]
� ` �]]^ä]	] �]˝] )˘]�]] R[ - n]) � g]# `
	]ı]˛] �]˝] �]]�]] RR ��] œ]^� � a]� k] /�] �]]˝] œ]
� k] �]( )˝] n+DG RS �]+ �]]˝] �]+ k]�]] � k]
� +` n+Ds

RY � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � ]
� o] k&	] 4� �]]) ^( ) � k] k) ı]]�] ı] at+˘]]B
RZ r� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]]
n+E F˘] n]˛ k]E ı] t]˘]� œ]E �]]˝]� œ] - n]) &�]� œ] �]+`� k]

� œ] ^˙]�]O^˙]�] ^&�] �] g+&] � ] 
])]�]] 0ı]O
�]]�] � )˝]] ˛]]E RT �]+ ˙]	�] - n]) � a]	]` k�
^&�] � œ] �]&�] ˙]]4]]D +) � +™ � a]^	]�] œ]
� ] ˝�] k]+]) �]�]]�]] ˙]]4]]D RU /�]^�]4
�]˘˘]] “/ - n]) 	] o]^˝] � k] ı�]]) � ) k]DG

S[ � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E F k4�]] �]�]�] -]� k]�]]�]] n+ ˙]�]
k&	]O k&	] k� �] k]] - n]) � “/ 	]+) œ] k�

^�]�]]�]` -] t4 k]D SR - n]) 4� 	]+) k�

YBRU � �]] r� Ÿ] 	]+™ ı]!˝]]�]]Ds

-ˇ�]y Y
R �]�] WVBS[

^�]� “] T[BR[

S ^�]� “] T[BRZ
^�]� “] TRBUE SX
˙]� SBU

T �]˙] R[XBSE T

U ^�]� “] TBRX
�] k]4 TBS[
-]�] ZBRU

V � n]
] SWBRS
^�]� “] T[BSS
�] k+ RRBS[

W 4˙] VBR

X �]�] TVBU
+]�] SBU

Y +]�] RBW

Z +]�] SBRZ

R[ � n]
] SWBU

�] SYBU
�]�] T[BST

RR �]�] TVBR[
�]�] WRBX

�������������������

g&�])] � q]�]y
R 
�] SYBTX

^�]� “] USBRY

S 0˝] SSBRY
�]�] RZBSUE SV

T �]�] URBR[

U �]�] TVBU

V ^�]� “] UBSY
�] k+ SUBRU

W ^�]� “] TRBSY
^�]� “] TSBUS

X �]�] UTBR
�]ı] TBRW

Y � n]
] RZBRR
	]`˝] RSBRZ
/( UBSV

Z ˙]� XBZ

R[ ˙]� XBR[

RR ˙]� VBU

RS 	]`˝] WBRWORZ

RT S)] SVBSV
^�]� “] VSBU
^�]� “] VSBWE X
^�]� “] VSBRSORU
˙]� XBV

RU �]�] TVBR[
^�]� “] TRBRS



RVZR ˙]	 )�]]+ YBSSQZBY
^�]�]]�]` g&�] k) 	]+) k� ^�]�]]^�]�] œ] � k]
˙]]� ) � œ+ k]E r-]- k]E �]+ k]�]] � k] &�]]
� ` �]`�] �] t]]� k] ˘]� œ]D -]- k]E � k]�]]- œ] k�
ı])� k]	�]) �]+ k]�]] � ` �] k]˙] � œ)D +�] ˝] k]
˙]] ) k+ Ÿ+Is R SS ˝]�] � “/ k&	] œ] k� �] k]]
- n]) �] kåO�] kå )]� �"E � k]�]]- œ] k� ı])� k]	�])
�]+ k]�]] � ` �] k]˙] � )� k] �]Î 	]� k]�] -] t4 k] S

- n]) �]+ k]�]] � k] &�]] � ` �]`�] �] t] œ] k]DG
ST � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]

� +˝]] n+E F0�] ^&�] œ] -�]]O-�]] �]]�]]
�] k]�]� k]�]]� k] �]�] )]� �" œ] � œ] � k] &�] �] k]]E T

4� �] g+&`� k� � ı] kå � ] ! k]) ı]� å
� œ] k]D + t]E � k] 0�]� ] ! k]) ı]� å� ) � œ+ k]E
r+�] ˝ a]�+] k) �]]˛] ˘]�]�]] ˘]]+˝ k] Ÿ+ U

��] œ]^� +�]� k] � a]�]] n+E ı])� k]	�]) ˝ a]�+] k)
�]]˛] n+DsGs V

Z ı])� k]	�]) � ` ˝])( � k] � o] k&	]B
r�]+ k]�]] � k] +&)]� k&	] � k] �]ä]]

� a]�]]�]` n+E
&^�]	� 0�]� ] �]]�] ^�]	]]�]] n+D W

L��] œ]^� �]+ k]�]] � ` - t]� œ] /�])]4�]
k� �]�] ] k]¾] œ] k� �]]˛]O�]]˛] o/�]]�] œ]

ı]) �]]` Ÿ+DM X

S 0�] k� ı]å k]�]` +�]]˝] � k] �]` �]ä]]
� a]�]]�]` ]�]` n+E Y

�]+ �] k]) - n]) �]`& k]�] k� ^�]4
�]` n+E Z

��] œ]^� � k] � a]& � k] �] a+˝] � a]^Ã�]]�]
�]�]�]˝ k] Ÿ+D R[

T �] k]) � k] -ı]� k] ^�]4 �]ä]� g]˝] ]æ �
�] kå ^� 4 Ÿ+E

ˇ g]�] k� � �] œ] k� �]�]]�] � k]	 a]�]])
˘] t]&` ˙]�]] � ) �]` n+E

�]å� � ` ^�]¸` k� �]�]]�] �] k]� k] � ]
k%) �]]] ^�]�]] n+D RR

YBST ��]]yE r4� �] g+&` -]&�]`Ds ZBT
��]]yE r� a])�]] � ` %�]]	]Ds

U k&�] k]I �]+ k]�]] 0�]� ] �]ä]]�]] 0�]� k]
!`�] � k]]]E

0�]� ` � k]�]] � k] �]� ao]&) � œ] �]])
$]� k]]]E R

�]+ �]])` -]] � œ] �]��] + k]
˙]]4]`D S

V �]+ k&�]� ) -	� �] k]�] k� + k]	] 0å
˙]] t4 k]E

]]ä]] a&�] k� �]] k) ˝]åı] 0 k# ]`
- n]) 4© k]�] � ] �]` �]+` +]�]

+ k]]]E ��] œ]^� 0�]� ` -]	]] g""
˙]]4]`D

]]ä]] � k] )]˙]] � ] �]]�] k]O^�]	]]�] ^�]"
˙]]4]]

- n]) -	� �] k]�] ^( ) � �]` �]+™
�]� k]]`D T

W -	]& k]& � œ] ı]) k&^�]�] œ] � ` - n]�]]&
-]� ) �]� k])] � k)]`E

� Ÿ] ı]^�]	˝] � ] 
]� o]$ ˝] k]å gt&]]D U

X � Ÿ] � g]�] � k] �]�]` ˘]`ä œ] 0�] k� � at]+ � k]
+"] gt&]]E

^
]�] n]�]` ˘]`ä œ] 0�] k� & t]˝] œ] k� �]`˘] � k]
^�]� ]�] gt&]]E

0�] k� �]˘ k] a+4 �] k]] +�]] k) ı])� k]	�])
k� + k] ˙]] t4 k]

- n]) �] g+&] � œ] 	 k]�]� � ` ˝])+
) œ+ k]D V

4© k]�] k� �] k]] �]� g]^�]�] œ] k� ˙ n]� k] + k]
˙]] t4 k]D W

Y � Ÿ] -ı]� k] 
]) k� �]]+) ˝ o]� g] �]]]� )
ı]+)] gt&]] X

˝]]^� � k] “/ -]O˙]] �] �] k� D
^( ) � �]` � k] “/ ä]]^�]�] �]+ t] � k] �]+™

 a]ä] k)]]E Y

��] œ]^� � Ÿ]� k] -ı]�]` - t]�] œ] � k] �]+ �
k&�]] n+D

ZBX �� k]]E �] k]¾] � ] Ü]ˇ]]	] ˛]]D ZBY
�ä]]^+) n+E 0�] k� �] k]�] œ] � ] a&]D

-ˇ�]y Y
R ^�]� “] V[BUE V

S �]˙] SSBSX
�]�] SBSE T
�]�] RRBR[
�]�] VVBV
�]�] W[BT
+ k] RBR[
�]` UBS
+]�] SBX

T ˙]� SBRR
Ü]� XBZ
Ü]� RUBW

U ^	]� “] RSBTXE
TY

V �]�] UVBRU

�������������������

-ˇ�]y Z
W ^�]� “] UZBSX

-]�] RBT

X /ì] UBRT
Rı]˝] TBRS

Y ^�]� “] UZBST

Z �]�] STBR
�] k+ SYBSR
�] k]4 TBU
-]�] RBZE R[

R[ �] k+ SYBSE T

RR �] k+ SXBTSE TT

�������������������

g&�])] � q]�]y
R �] k+ SWBRX

�] k+ SXBSW

S �] k+ SYBRY

T �]ı] SBU

U -]�] RBY

V �]�] W[BRU

W S�]�] VBWE X
R)] ZBS[E SR

X �]˙] RSVBS

Y �]�] VUBRU



˙]	 )�]]+ ZBZQR[BR RVZS
Z k+ ^�]��] k]�] � ` � k]"`E � a]^	]�] t] �]�]]I

k+ �]Î 	]� k]�] � ` � k]"`E
˙]�]˙]�]� ]) � )I
k&�]I ˝ k])] )]˙]] ˝ k] k) ı]]�] -]
)+] n+D R

�]+ � k]� n+ - n]) 0Ã]) ^&�]]4]]E�
�]+ �]î] n+E S �]+ ]ˇ k] ı]) �]�]])

+ k]� ) -] )+] n+E
+ t]E ]ˇ]` k� �]˘˘ k] ı]) -] )+] n+D T

R[ � Ÿ] 4Ü n]�] � k] � a]ÃO)˛] œ]
- n]) �]Î 	]� k]�] � k] 
] k]å œ] � k] � k]

� gt]]]D
� a]Ã k� ˇ]� a]�] !`�] ^�]4 ˙]] t4 k]D
�]+ k&	]O k&	] � œ] 	] o]^˝] � ] k4�]]�]

� k)]]E U

0�]� ] )]˙] 4� �]]]) � k] g&�] k)
�]]]) ˝]�

- n]) �]+]�]&`� � k] ˇ])˝]` k� ! k])
˝]� n( �]] + k]]]D V

RR k+ - n])˝]E� ˙]+ t] ˝]� ˝ k])` �]]˝] n+E
� Ÿ] ˝ k] k) n� ^&�] œ] � k] � g]� k] ] \$ k% � k]

�]]+) ^�]� ]� gt]]]D W

� Ÿ] ˝ k] k) 0�] � )]) � ` �]˙]+ � k]
k4�]] � tÎ ]]E ^˙]� k] � g]�] � k] ı]�� ]

^� �]] ]�]] ˛]]D
RS k+ -]	]] )�]� k]�]]� k] n� ^&�] k]E �]ä]� g]˝]

]æ � œ] �] n]" -]- k]D X

-]˙] � Ÿ] ˝ a]�]� k] � +˝]] gt+E
F k+ - n])˝]E � Ÿ] ˝ a]� k] a&]�]` -]	]`�]

gt&]]D Y

RT � Ÿ] �] g+&] � k] -ı]� k] ˇ]� a]�] � `
˝])+ �] k] tó$]]

- n]) 4Ü n]�] � k] 0�] � �]]�] ı])
˝]]� gt]]]D�

ZBZ � �]] r- n]) ^
]˙]�]` n+C - n])
�]˘]]�]] �]�]] n+Ds ZBR[ � �]]	]` ( )]˝] 	]&`D
ZBRR � �]]	]` ^�]��] k]	] �]] �]Î �]� k]�]D ZBRT
� �]]	]` ˝]`) � ` ˝])+D

k+ ^�]��] k]�]E � Ÿ] ˝ k] k) � k]" œ] � k]
� g]�]]�] k� � k]" œ] k� ^�]�]](

0�]] tÎ ]]D
� Ÿ] ˝ a]� k] �] k]Ã] � ` ˝]�]�]]) �]�]]

gt&]]DG
RU �]+ k]�]] ^&�]] k&]] ^� �]+ -ı]� k]

�] k]] œ] k� �]]˛] n+E
0�] k� ˝]`)E ^�]˙]�]` � ` a( ˝]š � k]

g! œ" k]D
�]] k) ˙]+]�] � ] �]]^�]� �]+ k]�]]E

�])•�]]] gt( k� ]] R

- n]) &^�]�] � ` - t]ˇ]` � ` ˝])+
a&	�]�] œ] ı]) g"" ı] kå]]D

RV � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] -ı]� k]
�] k]] œ] � ` )�]] � k)]]E

a&	�]�] ] k]( �] k� ı]˝˛]) œ] � k] 0�] ı])
�]]) � œ) k]E �]]) � k] a&	�]�] œ] � k]
+)] œ& k]E S

� k] � a]	] + k]� ) k4� k] 	] k]) �]˘]] t4 k]E
˙ n]� k] &]�]O�]^&)] k� �]	 k] � œ] + œ]E

� k] � " k] k) � ` ˝])+ �]) ˙]] t4 k]E
� k]&` k� � k]�] œ] � ` ˝])+ �]`]

˙]] t4 k]D T

RW 0�] ^&�] 0�]� ] ı])� k]	�]) �]+ k]�]]E
-ı]� k] �] k]] œ] � k]E -ı]� k] � ao]$ � k]

�]˘]]4]]D U

� k] � a] a� " � œ] ˙] kå )˝�] œ] � ` ˝])+
0�] k� k&	] � œ] ˘]�] œ�  k]D V

RX ı])� k]	�]) � ` �]�]] “/ �]]˙]�]]�] n+I W

0�]� ` 	] k]�]] � k]^�]�]]�] n+I
˙]�]]�]E -�]]˙] �]]� ) ( � œ] k]O g( � œ] k]
- n]) at� �]]^)�] t] �]�]` &]�]O�]^&)]

ı]`� ) � a]	] + œ]]`Ds X

R[ r�]� o]˝] � ` �]]^)	] k� �]�˝]
�]+ k]�]] � k] �]]^)	] �] t]] k]E

��] œ]^� � ]� k] �]]&�] œ] � k] �]+ k]�]] +`
�]�]]˝]] n+E

-ˇ�]y Z
R �]˙] SBW

�]�] TSBR
^�]� “] STBV
� g]� RZBTXE
TY
� g]+ RBUZ

S �]˝] RRBSZ

T R)] RBTTE TU
�]˝] SRBVE X
� g]+ RSBRUE RV

U �]�] ZBX

V ^	]� “] STBTR
�]˙] SBY
�]˙] XSBY

W �]�] UZBZ

X �]�] WRBR
^�]� “] TRBRX

Y �]�] WRBX

�������������������

g&�])] � q]�]y
R �]+ WBV

S �]` VBZ
˙]� R[BV
˙]� RSBW

T ^	]� “] SXBS
� n]
] UBX

U �] k+ TUBSS

V �]�] WSBT
�]ı] TBS[

W �]˙] SVBY
�]˙] TRBRZ
�]�] WTBX

X �]�] WSBY
�] k]4 TBRY
-]�] ZBRT



RVZT ˙]	 )�]]+ R[BSOR[
�]+` �] k]] œ] k� ^�]4 ı]]�]`

�])�]]˝]] n+ R

- n]) +) ^� �]` k� � k]˝] � œ] +^)�]]�]`
0ı]˙]]˝]] n+D

S �]]) a� �] k&�]˝]]- œ]� � ` �]]˝ œ]
ˇ] k]�]]� Ÿ+

- n]) ˙�] k]^˝]�]` � g] k# &	 “]�] k&�]˝ k] Ÿ+E
� k] � g] k# �]ı]� k] � a]�]]˝ k] Ÿ+
- n]) ��]˛ “] � ] ^&�]]�]] k&˝ k] Ÿ+D
/�]^�]4 �] k]] � k]å k� �]�]]�] �]"�

˙]] t4 k]E
� k] a&�] 0# ] t4 k] ��] œ]^� 0�]� ] � k] “/

˘])�]]+] �]+™D
T ˘])�]]+ œ] ı]) � k])] © k]ˇ] �]å�

0# ] n+E
� Ÿ] ä]]^�]�] - a]�] œ]� � k] ^+�]]�] � gt]]]E
��] œ]^� � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]]

� k] -ı]� k] � ao]$ ı])E �] g+&] k� 
])]� k]
ı]) ˇ�]]�] ^&�]] n+ S

- n]) 0� k] k4�]` 	]]�] &` n+ ˙ n]�]`
0�] k� ˙ o]]` 
] k] kå � ` n+D

U 0�]� œ] � k]� 4� - a]�]]� ^�]� � k]]]E
0�]� œ] � k] �]&& k&� k] k� ^�]4 4�

	]]�]� � -]4]]E
0�]� œ] � k] � a]Ã � ] ˇ]� a]�] ^�]� � k]]]E
0�]� œ] � k] -]� k]�]]�]] + k)� ˙]�] ^�]]O

)]�]` � k)]]E
� k] �]�] 4� O�]]˛] ^�]� � œ] k]D

V � k] k4� k] �] k]Ã]- œ] � ` ˝])+ + œ] k]E
˙] k] � a]Ã k� �]�]�] �]å� � ` ^�]¸`

� k] ) Ÿ]&˝ k] Ÿ+D

R[BS � �]] r� g])˝] œ]Ds � �]] r˙]] g&O" k]	 k] � `C
)+��]�]�]Ds R[BT ��]]yE r�]� ) œ]Ds R[BU
� �]]	]` �] g+&] � œ] � k]D ��]]yE r� k]	 k] � `
�]`	]])Es �]+ 4� ]]�] -]&�]` � k] &�] “]˝]`

n+C 4� Ü]ˇ]]	]D ��]]yE r gt]"`Es �]+ 4�
-]&�]` � k] &�] “]˝]` n+ ˙] k] �]+])] n+C 4�
�]]�]� D

� k] �] œå k] ��] œ]^� �]+ k]�]] 0�] k� �]]˛]
+ k]]]E R

a&	�]�] œ] k� 
 a]å�]�]]) 	]˜�]&] ^� 4
˙]] t4 k]D S

W � Ÿ] �] g+&] k� 
])]� k] � k] 	]_�˝]	]]�]`
�]�]] t1 ]]

- n]) � g]� a]( k� 
])]� k] � k]
�]˘]] t1 ]]D T

� Ÿ] 0�] ı]) &�]] � tÎ ]] - n]) 0� œ+
�]+]�] � tÎ ]]D U

˝]�] � k] k4� k] + k] ˙]] t4 k] ˙ n]� k] � Ÿ]� k] 0� œ+
a#� )]�]] +` �] + k]D V

� Ÿ] 0�]� ] ı])� k]	�]) �]+ k]�]] gt+ - n])
� Ÿ] 0�]� ` ^�]�]˝]` � a]� gt]]]D

X 4Ü n]�] k� �] k]] 	]_�˝]	]]�]` �] k]Ã] � `
˝])+ + k] ˙]] t4 k]E

0�]� ] �]�] � a]	] + k]]]E ˙ n]� k] &]�]O
�]^&)] ı]`� k] ı]) + k]˝]] n+E W

�]+ k&�]� ) 0�] k� � k] k" g( � k] �]
�]�]] t4 k]E

�]+ k]�]] k� � ])�] 0�]� ] �]�] � a]	]`
� k] �]) ˙]]4]]D X

Y F� Ÿ] �]`"` �]˙]]� ) 0� œ+ � a]�]] t1 ]]
- n]) /� ¹] � tÎ ]]E

� Ÿ] 0� œ+ a!å] t1 ]] Y - n]) 0�]� `
^]�]˝]` � k]	 a]�]]) + k] ˙]]4]`

- n]) -] k] �]` � k]	 a]�]]) ) k+]`D
Z �]� k] +` � Ÿ] 0� œ+ �]`˙] � ` ˝])+ k&	]O

k&	] k� �] k]] œ] � œ] ^!˝])] gt&]]E
�]]) � k] g&)O g&) k� 0�] /�]]� œ] � œ]

�]` � a]� k] �]]& � œ) k]E
� k] - n]) 0�] k� � k] k" 0� o]] � k] �])� )

�] n]" -] t4 k]D
R[ � Ÿ] ^�]Ò] � k] 0� œ+ �]]ı]�] �]] t1 ]]E

-		 g]) � k] 0� œ+ /� ¹] � tÎ ]]D Z

� Ÿ] 0� œ+ ^]�]]& - n]) �]�]]�] k]�] k�
k&	] ˝]� � k] -] t1 ]]E R[

-ˇ�]y R[
R 
�] RRBRU

^�]� “] RUBSS
^�]� “] VRBRW
�] k+ TUBSW
�] k]4 SBST

S �] k+ TUBRWE RX

�������������������

g&�])] � q]�]y
R 
�] S[BR

S +]�] SBSS

T ^�]� “] TBRY
�] k+ TXBRWE RZ
+ k] RBR[E RR

U ^�]� “] TRBZE S[

V ^�]� “] T[BRY

W ˙]� ZBRV

X �]�] WWBRU
�]ı] TBRU

Y �]�] UUBSS
�]�] VRBRR

Z �]�] RRBRR

R[ ^�]� “] V[BRZ
�]` XBRU



˙]	 )�]]+ R[BRRQRRBRT RVZU
��] œ]^� 0�] �]�] k� ^�]4 )+� k] � `

˙]]+ � ]( ` �]+™ + k]]`D R

RR ˙]�] �]]]) 0�]� ] )]�˝]] ) k] k� ]]E
˝] k] � Ÿ] 0�]� œ] � k] + k]� ) ˙]] t1 ]] - n])

0�]� ` �]+) œ] � k] &�]] gt&]]D S

˙]�] �]`�] �]&` )]�˝]] ) k] k� �]å`
+ k]]`E ˝] k] � Ÿ] 0�]� ] ı]]�]` � a]�]]
gt&]]D

-		 g]) � ] 
]� o]$ ˝] k]å ^&�]] ˙]]4]]
- n]) ^�]Ò] � ] )]˙] o&$ 0�]� k] � k]

^�]�]] ˙]]4]]D T

RS � Ÿ] �]+ k]�]]E 0� œ+ 	]_�˝]	]]�]`
�]�]] t1 ]] U

- n]) � k] � k])] �]]�] � k]� ) ˘]� œ] k]DG V

�]+ �]]˝] �]+ k]�]] � k] � +` n+Ds

RR r k+ �]�]]�] k]�]E -ı]� k] ( ]"�
�] k]�]

^� -]] ˝ k] k) k&�]&]) œ] � k] �]��]
� ) k&D

S k+ �]�] k]�])E ä] k])Oä] k]) � k] ) k] ��] œ]^�
k&�]&]) ^]) ]4 Ÿ+E

t1 ˘ k]O t1 ˘ k] ı k]å �]�" + k] ]4 Ÿ+I
�]]	]]�] k� �] t]˙] ı k]å k]E ˝ a]�] �]`

^�]�]]ı] � ) k]E
��] œ]^� 
]�]] ˙ o]]�] �]]� � œ] ^�]�]

˘ a]� ] n+I
T � a]�] k]I ˘])�]]+ œ] � ] �]]˝]�] � a]�] k]I

��] œ]^� 0�]� ` 	]]�] ^�]" ]�]` n+D
� a]�] k]I ˙]�]]�] 	 k]) � ] &+]å�]] � a]�] k]I
��] œ]^� �])&�] ^� �]] k) � ` 
]�]`

�]]^å�] t] �]�" + k] ˘ a]� ` Ÿ+D
U � k])] ı])� k]	�]) �]+ k]�]] � +˝]] n+E

F
]]˝] + k]� k]�]]�]` � k]å œ] � ] ˘])�]]+] �]�]
˙]]D W V �])`&� k]�]]� k] 0� œ+ �]]) $]�]˝ k]
Ÿ+E X �]]) � k] “/ 0� œ+ & k]�]` �]+™ #+O

)]˝]]D 0�] � k]å œ] � k] � k]˘]� k]�]]� k] Y � +˝ k] Ÿ+E
r�]+ k]�]] � ` �]å] “/ + k] ��] œ]^� � Ÿ] �]]�]]O

�]]�] + k] ˙]] t1 ]]Ds 0�] k� ˘])�]] k+ 0�] ı])
� k] “/ ˝])�] �]+™ �]]˝ k]DG R

W �]+ k]�]] k4�]]�] � )˝]] n+E F� Ÿ] k&	]
k� ^�]�]]^�]�] œ] ı]) -�] - n]) ˝])�] �]+™

�]] t1 ]]D � Ÿ] +) -]&�]` � k] 0�] k� ı]å k]�]`
- n]) 0�] k� )]˙]] k� +�]]� k] � ) gt&]] ^�
� k] 0� k] �]˝]] t4D � k] k&	] � k] ˝]�]]+ � ) œ& k]
- n]) � Ÿ] 0�] k� �] k]] œ] � k] 0�] k� +]˛] � k] �]+™
�]˘]] t1 ]]DGs

X ˝]�] � Ÿ] 
]]˝] + k]� k]�]]�]` � k]å œ] � ] ˘])O
�]]+] �]�] ]�]]D S + t]E ˝ a]�] �]˝]]�]` a+ “/
� k]å œ] � ` �]]^˝]) � Ÿ]� k] k4�]] ^� �]]D � Ÿ]� k] & k]
�]]^# �] t] �]™E 4� � ] �]]�] � Ÿ]� k] �� ı]] )�]]
- n]) g&�])` � ] 4� ˝]]D T - n]) � Ÿ] � ao]$
� ` ˘])�]]+` � )� k] �]]]D Y � Ÿ]� k] 4�
+` �]+`� k] � œ] ˝]`�] ˘])�]]+ œ] � k] ^�]� ]�]
^&�]] ��] œ]^� � Ÿ] 0�]� k] �])&]	˝] �]+™
� ) �]� ]D � k] �]` � a]�]� k] �]( )˝] � )˝ k]
˛ k]D Z � Ÿ]� k] � +]E r-�] � Ÿ] ˝ a]�] � k]å œ] � `
- n]) k&�]�]]�] �]+™ � tÎ ]]D ^˙]� k] �])�]] n+
�]+ �] k)E ^˙]� k] �]�" + k]�]] n+ �]+ �]�" + k]D
- n]) ˙] k] �]˘] ˙]] t4E � k] 4� O g&�] k) � k] ( ]å
�]] t4Ds R[ ˝]�] � Ÿ]� k] �� ı]] � ` �]]# `
�]` U - n]) 0� k] � ]" $]�]]D /�] ˝])+ � Ÿ]� k]
�]+ � )]) ˝] k]å ^&�]] ˙] k] � Ÿ]� k] -ı]� k]
�] k]] œ] k� �]]˛] ^� �]] ˛]]D RR 0�] ^&�]
�]+ � )]) g"" ]�]]D ˙]�] � ao]$ � ` �]˝]]�]`
a+ “/ � k]å œ] � k] � a]� k] �]+ �]�] � )˝ k] k&�]] ˝] k]

� k] �]�]�] ]�]™ ^� �]+ � o] k&	] �]+ k]�]] � `
˝])( � k] n+D

RS ^( ) � Ÿ]� k] 0�]� k] � +]E r-]) ˝ a]� œ+
# `� �] k] ˝] k] � a]� k] � k])` �]ä] g&)` & k]E
� k]^� �] -]) �]+™ ˝] k] �]˝] & k]Ds ˝]�]
0�+ œ]� k] � a]� k] �]ä] g&)` � œ] ˘] t]&` k� T[ a"� kå
˝] n]�]� ) ^&4D V

RT /�] ı]) �]+ k]�]] � k] � a]�]� k] � +]E
r�] a+˝] �]å` � `�]˝] - t]� ` n+ 0�+ œ]� k] � k])`I W

˙]]E /� œ+ �]ä]]� k] � œ] œ( � -]Is ˝]�] � Ÿ]

-ˇ�]y R[
R �]�] UZBRZE S[

�]�] VUBRE S

S �]�] RRBRV

T �]�] RZBR
�] k+ T[BRT

U �]�] URBR[
�]�] UVBSU

V �]` UBV

�������������������

-ˇ�]y RR
W �] k+ TUBY

X �] k+ SSBSV

Y 	] k+ VBY

�������������������

g&�])] � q]�]y
R �] k+ TUBSE U

S ˙]� RRBU

T ˙]� RRBR[E
RU

U ˙]� RRBX

V �]˝] SWBRUE RV
�]˝] SXBZ
�]) RUBR[E RR

W ^	]� “] SRBTS



RVZV ˙]	 )�]]+ RRBRUQRSBZ
˘] t]&` k� T[ a"� kå � k]� ) �]+ k]�]] k� �]�]�]
� œ] ]�]] - n]) � Ÿ]� k] 0� œ+ �]ä]]� k] � œ] œ( �
^&�]]D R

RU ^( ) � Ÿ]� k] g&�])` �]]# ` 4� ˝]] � k]
^�]�]] S - n]) 0� k] � ]" $]�]]D /�] ˝])+
�] g+&] - n]) /�])]4�] k� �]`˘] �]] “/˘]])]
�]˝�] + k] ]�]]D T

RV ^( ) �]+ k]�]] � k] � a]�]� k] � +]E
r^�]� �� k] ˘])�]] k+ � ] - n]ä]]) � k] � k]D U

RW ��] œ]^� � Ÿ] 4� ˘])�]] k+ � k] /�] k&	]
� ] -^ˇ]� ])` �]�]� k] gt&]]D �]+ 0�] � k]å œ]
� ` k&�]�]]�] �]+™ � k)]] ˙] k] �])� k]�]]�]`
Ÿ+D V �]+ �] ˝] k] �]�+™ � k]å œ] � k] gt% kæ]]E �]

ä]��]` � k]å œ] � ` �])+�]Oı]¸` � k)]] W - n])
�] +` �]�]`O˘ o]]` � k]å œ] � k] ^�]�]]4]]D
0�]"]E �]+ �] k]"`O˝]]ä]` � k]å œ] � ] �] t]�]
�]]4]] X - n]) � k]å œ] k� � a]) œ] � k] 0�]]å
k&]]D Y

RX ^ˇ]�� ]) n+ 0�] ^�]� �� k] ˘])�]] k+
ı])E Z ˙] k] � k]å œ] � k] � k]�]+])] ! k]å
k&˝]] n+I R[

4� ˝]�]�]]) 0�] k� �]]ä g] ı]) - n])
0�]� ` &]�]™ - t]�] ı]) �]])
� k)]`D

0�]� ] +]˛] ı g])` ˝])+ � g]�] ˙]]4]]
- n]) �]+ &]�]™ - t]�] � k] o-ˇ]] + k]

˙]]4]]Ds

RS ı])� k]	�]) � ` ˝])( � k] � o] k&	]B
�]+ k]�]]E ^˙]�]� k] -]� ]	] � k]
˝]]�]] n+E RR

^˙]�]� k] ı �]˛�]` � ` �]™�] $]�]` n+E RS

^˙]�]� k] o/�]]�] � œ] ˙]]�]� gt( � ` n+E
�]+ k4�]]�] � )˝]] n+B

r/�])]4�] k� �]] k) � œ] �]+ k]�]] � ] �]+
� +�]] n+E

S � Ÿ] �]Î 	]� k]�] � k] k4�]] ı�]]�]]�

RSBR � �]] r�] t]�]Ds RSBS � �]] r� " k])]Ds

�]�]] gt&]] ^˙]� k] ı]`� ) -]�]Oı]]�] k�
�]�] �] k]] �]å�]å] t4 k]D �] g+&] k� �]]˛]O
�]]˛] �]Î 	]� k]�] � ` �]` 
 k])]� o]&` � `
˙]]4]`D R T 0�] ^&�] � Ÿ] �]Î 	]� k]�] � k]
�]�] k&	] œ] k� �] k]] œ] k� ^�]4 �]])` ı]˝˛])
�]�]] gt&]]D ˙] k] � k] “/ 0� k] 0# ]4]] �]+
� a])` ˝])+ 
]]�]�] + k] ˙]]4]]D S ˇ])˝]` k�
�]�] )]� �" 0�] k� ^�]�]]( /� ¹] + œ] k]Ds T

U �]+ k]�]] k4�]]�] � )˝]] n+E r0�] ^&�] � Ÿ]
+) 
] k] kå � œ] -]˝ o]� n( �]] gt&]] - n])
0�] k� �]�]]) � k] ı]]]�] � ) gt&]]D � Ÿ]
�] g+&] k� 
])]� k] ı]) �]ä]) )� gt]]]E �]])
)]� �" œ] k� �]�] 
] k]å œ] � k] o-ˇ]] � ) gt&]]D
V �] g+&] k� 	 k]�]� -ı]� k] �]�] � œ] � œ+ k]E
F�]Î 	]� k]�] k� ^�]�]]�]` +�]])` ˝]]� ˝] Ÿ+
��] œ]^� � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
0�] k� �]]˛] n+DG U W 0�] ^&�] � Ÿ] �] g+&]
k� 	 k]�] � k] k4�]] �]�]] gt&]]E ˙ n]� k] � k] �]� O

^å�] œ] k� k%) � œ] ˙]�]˝]` o-]`# ` + œ] - n])
� k" a+4 -�]]˙] � ` �]]�] œ] � œ] ˙]�]˝]`
�]	]]�] + œ]D V � k] -ı]� k] &] t4O�]] t4 �]�]
�] k]] œ] � k] �]��] � ) œ& k]D W - n]) �]Î 	]� k]�]
k� ^�]�]]�]` �]]ı]�] -ı]�]` �]])`� �]Î O

	]� k]�] � œ] �]�] ˙]] t4 k]D X

X �]+ k]�]] ı]+� k] �] g+&] k� ˝ o]� a]- œ] � k]
�]˘]]4]] ˝]]^� &]^�]& k� 
])]� k] � `
	]]�] - n]) �]Î 	]� k]�] k� ^�]�]]^�]�] œ] � `
	]]�]E �] g+&] � k] �]æ� ) �] + k]D Y 0�]
^&�] �]+ k]�]] %]�] �]�]� ) �]Î 	]� k]�] k�
^�]�]]^�]�] œ] � ` )�]] � k)]]D Y 0�] ^&�]E
0�]� œ] � k] # k]� ) �]]� k]�]]�]]� &]^�]& k�
�]�]]�] ˝]]� ˝]�]) + k] ˙]]4]]D - n]) &]^�]&
� ] 
])]�]] “/	�]) � ` ˝])+E + t]E �]+ k]�]] k�
��] “] g&˝] � ` ˝])+ 0� œ+ )]+ ^&�]]4]]D Z

Z 0�] ^&�] � Ÿ] �]Î 	]� k]�] k� ^�]�]](

RSBV �� k]]E �] k]¾] � ] Ü]ˇ]]	] ˛]]D RSBW
� �]] r-ı]	]` �]+` ˙]�]+Ds RSBY � �]]
r�]�]� k] � �]ä] k]) ˙]	]Ds

-ˇ�]y RR
R �]˝] SXBVE W

Ü k]�] RBRY

S ˙]� RRBX

T R)] RSBRZE S[
�] k+ TXBRW

U �] k+ TUBSE U

V ^�]� “] STBS
�] k+ TUBW
�]˝] ZBTW

W �] k+ TUBSR

X 0˝] TRBTY

Y �] k+ TUBTE R[

Z ^�]� “] STBR
�]˝] STBRT

R[ � g]+ R[BRS

�������������������

-ˇ�]y RS
RR -�] SWBX

�]�] USBV

RS �]˙] R[SBSV
�]�] UVBRY

�������������������

g&�])] � q]�]y
R ˙]� RUBRU

S �]ı] TBRZ

T ˙]� RUBSE T

U �]�] URBR[
�] k]4 TBRW
˙]� RSBY

V �]�] URBRV

W �]` UBRT
˙]� ZBRV

X ˙]� SBU

Y ^�]� “] STBW
�] k]4 TBRW
˙]� SBV
˙]� ZBRV

Z ^	]� “] RUBRZ
^	]� “] STBS[



˙]	 )�]]+ RSBR[QRTBZ RVZW
-]� k]�]]� k] �]�]` )]� �" œ] � ] �]� “]�]]	] � )
gt&]]D R

R[ � Ÿ] &]^�]& k� 
])]� k] - n]) �]Î 	]� k]�]
k� ^�]�]]^�]�] œ] ı]) -ı]�]` ı]^�]¾] 	]_�˝]
t0 k$� gt]]]D � k] � a]�]� k] ^�]�]˝]` � œ) k] - n]) � k])`

� o]ä g])` ı]] t4 k]D � k] 0� k] k&� œ] k] ^˙]� k] 0�+ œ]� k]
� k]&] n+ S - n]) 0�] k� ^�]4 k4� k] ) k] t4 k]
˙ n]� k] /� �] n]˝ k] � k] k" � ` �] n]˝] + k] ]�]` + k]D
� k] k4�]] �]])` 	] k]� �]�]] t4 k] ˙ n]� k] ı]+O
�] n]# ] � k]"] �]) ]�]] + k]D RR 0�] ^&�]
�]Î 	]� k]�] � œ] �]å] �]]˝]�] �]�]]�]] ˙]]4]]E
k4�]] �]]˝]�] ˙ n]�]] �]^]À k] k� � n]&]�]`

/�]] k� � œ]E +&&O^)��] k]�] � œ] �]�]]�]] ]�]]
˛]]D T RS ı g])] k&	] !]˝]` ı]` k"]] - n])
+) ı]^)�]]) -�]]O-�]] ) k]4]]D &]^�]&
k� 
])]� k] � ] ı]^)�]]) -�]] ) k]4]] - n])

0�]� ` - n])˝ œ] -�]]D �]]˝]]�] U k� 
])]� k]
� ] ı]^)�]]) -�]] ) k]4]] - n]) 0�]� `
- n])˝ œ] -�]]D RT � k]�]` V k� 
])]� k] � ]
ı]^)�]]) -�]] ) k]4]] - n]) 0�]� ` - n])˝ œ]
-�]]D ^	]^�]�] œ] k� 
])]� k] W � ] ı]^)�]])
-�]] ) k]4]] - n]) 0�]� ` - n])˝ œ] -�]]D
RU �]]� ` ı]^)�]]) - n]) 0�]� ` - n])˝ œ] �]`
-�]]O-�]] ) k] t4 k]D

RT 0�] ^&�] &]^�]& k� 
])]� k] - n])
�]Î 	]� k]�] k� ^�]�]]^�]�] œ] k� ^�]4

4� a� - t] �] k]&] ˙]]4]] ^� � k] -ı]� k] ı]]ı]
ˇ] k] t4 - n]) -ı]�]` -	 a]Ã˝]] g&) � œ)Ds X

S � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] k4�]]�]
� )˝]] n+E r0�] ^&�] � Ÿ] k&	] � œ] � k] � g])˝] œ] � ]
�]]�] k]O^�]	]]�] ^�]"] gt&]] Y - n]) 0� œ+ ^( )
� k] “/ �]]& �]+™ � k)]]D � Ÿ] �]^�]��]�]�˝]]- œ]
� k] - n]) a&�" 	]_�˝] � k] k&	] � œ] � k] ^�]� ]�]
gt&]]D Z T -]) � k] “/ -]&�]` ^( ) �]`

�]^�]��]�]]�]` � k)E ˝] k] 0�] k� �]]˝]]O^ı]˝]]
^˙]�+ œ]� k] 0� k] ˙]��] ^&�]] n+ � œ+ k]E F˝ g] •ä]&]
�]+™ �]˘ k]]] ��] œ]^� ˝ g]� k] �]+ k]�]] k� �]]�]
� k] � g]# ` �]]˝ œ] � +` Ÿ+DG - n]) �]^�]��]�]]�]`

� )� k] k� ^�]4 0�] k� �]]˝]]O^ı]˝]] ^˙]�+ œ]� k]
0� k] ˙]��] ^&�]] n+E 0� k] � k]&� ) �]])
$]� œ] k]D R

U 0�] ^&�] �]^�]��]�]]�]` � )˝ k] �]�˝]E
+) �]^�]��]�]�˝]] � k] -ı]�]] &	 “]�] �]˝]]� k]
� œ] 	]� “] -]4]`D �]+ -ı]�]` ı] k]	]]� E�
0�] ) k] t4&]) � ı] kå � k] ı]+�]�]] ! k]å
k&]]E S ^˙]� k] ı]+�]� ) �]+ �] k]] œ] � k]

ˇ] k]�]] k&˝]] ˛]]D V �]+ � k+]]E F� Ÿ] � k] “/
�]^�]��]�]�˝]] �]+™D � Ÿ] ˝] k] �]˘]ı]�] � k] +`
4� -]&�]` k� �]+ t]  a]�]]�] gt+ - n]) � k]˝]`O
�]]å` � )˝]] gt+DG W - n]) -]) � k] “/
0�]� k] ı g] k!E F˝ k] k) 	])`) ı]) � � k] 
]]�]
n� � k]HG ˝] k] �]+ � k+]]E F� k] 
]]�] � a]� k] -ı]� k]

& k]�˝] œ] � k� 
]) ı]) ^�]� k] Ÿ+DGs
X � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] k4�]]�]

� )˝]] n+E
r k+ ˝]�]�]])E � k] k) ˘])�]] k+ k�

^�]�]]( 0# E T

0�] -]&�]` k� ^�]�]]( ˙] k] � k])]
�]]˛]` n+D

˘])�]] k+ � k] �]]) U - n]) � ao]$ � � k]
^˝]˝])O^�]˝]) + k]� k] k&D V

� Ÿ] -ı]�]] +]˛] �]]� g]�]` �] k]] œ] ı])
0# ] t1 ]]Ds

Y �]+ k]�]] k4�]]�] � )˝]] n+E rı g] k) k&	] � œ]
^˙]˝]� k] �] k]] Ÿ+E

0�]� œ] � k] & k]O^˝]+] “/ � k] � ]" ^&�]]
˙]]4]]E � k] �]˝�] + k] ˙]] t4 k]

- n]) 4� O^˝]+] “/ � k] ! k]å ^&�]]
˙]]4]]D

Z � Ÿ] 0�] 4� O^˝]+] “/ �] k]] œ] � k] -]] � œ]
˝]ı]] t1 ]]E

0� œ+ ˘] t]&` k� �]�]]�] 	 a]Ã � tÎ ]]E

RTBU � �]] r�]^
]��]
]�˝]] � ` ı] k]�]]� Ds
RTBW ��]]yE r˝ k] k) +]˛] œ] k� �]`˘]s �]]	]` !]˝]`
�]] ı]`# ı])D � �]] r-ä]`˙] œ]Ds RTBX � �]]
r� k]å œ]Ds

-ˇ�]y RS
R �]�] VUBRX

+]�] SBSS

S � g]+ RZBTUE TX
� g]+ S[BSX
Ü]� RBX

T S)] STBSZ
S/˝] TVBSS

U S�]�] VBRTE RU
� g]� TBSTE TR

V ^	]� “] WBRW

W ^	]� “] WBRX
R/˝] STBR[

�������������������

-ˇ�]y RT
X �] k+ TWBSVE SZ

Y ^	]� “] STBRT

Z 
�] RTBV

�������������������

g&�])] � q]�]y
R 
�] RTBWOZ


�] RYBS[

S S)] RBY
�]˝] TBU

T �] k+ TUBST
�]` VBU
� g]+ R[BRR
/ì] RTBS[

U �]�] VTBY
&]	] ZBSW
Ü k]�] TBRY

V �]˝] SWBTR
�]˝] SWBVVE VW
�]) RUBSXE V[
� g]+ RWBTS



RVZX ˙]	 )�]]+ RUBRORU
�] k]� k] k� �]�]]�] ı])� gt]]]D R

� k] � k])] �]]�] � k]� ) � a]� k] ı a]� ] œ) k]
- n]) � Ÿ] 0�]� ` � a]� gt]]]D
� Ÿ] � gt+]]E F� k] � k] k) �] k]] Ÿ+G S

- n]) � k] � œ+ k]E F�]+ k]�]] +�]])] ı])O
� k]	�]) n+DGs

RU r k&�]I �]+ k]�]] � ] �]+ ^&�] -]
)+] n+E ˙]�] ˝ k])]� �]]�] � g]"O

� ) ˝ k] k) +` �]]�]� k] �] t]" ^�]�]] ˙]]4]]D
S � Ÿ] �]�]` )]� �" œ] � k] �]Î 	]� k]�] � k] � a]Ã
� )� k] k� ^�]4 /� ¹] � tÎ ]]D 	]+)
ı]) � �ä]] � ) ^�]�]] ˙]]4]]E 
]) œ] � k]
� g]" ^�]�]] ˙]]4]] - n]) - n])˝] œ] � ]
�]�]]˝� ]) ^� �]] ˙]]4]]D -]ˇ]] 	]+)
� t]ˇ a]-] “/ � œ] ˘]�]] ˙]]4]]E �]]) �]˘ k] a+4
�] k]] 	]+) � k] �]+™ � k] ˙]]4 ˙]] t4 k]D

T �]+ k]�]] 0�] )]� �" œ] � k] �]å� k] -]4]]
- n]) ˙ n]� k] �]+ � a]Ã k� ^&�] �]å˝]] n+ T

� n]� k] +` 0�]� k] �] kå]]D U U 0�] ^&�] �]+
˙ n]˝ g]�] ı]+]å V ı]) �]å] + k]]]E ˙] k] �]Î O
	]� k]�] k� ı g])�] � œ] n+D ˙ n]˝ g]�] ı]+]å ı g])�] � k]
� k]� ) ı]_	˘]�]� ˝]� ( "� ) & k] ^+��] œ] � œ]
� t]" ˙]]4]]D -]ˇ]] ı]+]å 0¢]) � ` ˝])(
- n]) -]ˇ]] &^�]�] � ` ˝])( ^�]�]�
˙]]4]]D - n]) 0�] k� �]`˘] 4� ]+)` 
]]"`
�]�] ˙]]4]`D V � k] k) ı]+]å œ] k� �]`˘] �]�]`
0�] 
]]"` � œ] ˝ a]�] �]]]� ) ı]�]]+ �] k] k]
��] œ]^� �]+ 
]]"` -]� k]�] ˝]� ı] at+˘ k]]`D
˝ a]� œ+ �]]]�]] + k]]] # `� ˙ n]� k] ˝ a]�] �] g+&] k�
)]˙]] 0_˙˙]�]]+ k� ^&�] œ] � œ] � g] o� ı] -]� k]
ı]) �]] k] ˛ k]D W ı])� k]	�]) �]+ k]�]] -]4]]
- n]) 0�] k� � o]] �]] k) ı]^�]¾] ˙]�] �]`
-] t4 k]D X

W 0�] ^&�] ˙]]�]]]˝]` ) n]	]�]` �]+™
+ k]]`D Y ˘]`ä œ] ˙]�] ˙]] t4]`D X ˝]�] �]
^&�] + k]]] �] )]˝] + k]]` - n]) 	]]�]

RUBR � �]]	]` -]�]y S � œ] �]˝]]�]] �]+)D
RUBU ��]]yE r�]]�])Ds

� k] 0˙]]�]] ) k+]]D �]+ ^&�] �]+ k]�]]
� ] ^&�] � +�]]4]]D R Y 0�] ^&�] �]Î O
	]� k]�] � k] ˙]`�]�] k&� k]�]]�]] ı]]�]` S ^�]� O
� k]]]D T 0�]� œ] � k] -]ˇ]] ı]]�]` ı g]�]š �]]]) �
� ` ˝])( U - n]) -]ˇ]] ı]_	˘]�]` �]]]) �
� ` ˝])( �] k+]]D V ])^�]�] œ] � œ] - n])
�]—&�] œ] � œ] �]` �]+ �]+˝]] ) k+]]D Z ˝]�]
�]+ k]�]] ı g])` ˇ])˝]` � ] )]˙]] + k]]]D W 0�]
^&�] �]+ k]�]] 4� + k]]] X - n]) 0�]� ] �]]�]
�]` 4� + k]]]D Y

R[  k]�]] Z � k] � k]� ) �]Î 	]� k]�] k�
&^�]�] � œ] ^)��] k]�] R[ ˝]� ı g])] k&	]E
-)]�]] RR k� �]�]]�] + k] ˙]]4]]D �]])
�]Î 	]� k]�] �]])` -ı]�]` ˙]]+ ı]) �]+]�]
+ k]]`D RS �]+ ^�]��]]�]`�] ( ]"� RT � k]
� k]� ) Fı]+� k] ( ]"� G ˝]� E Fı]+� k]
( ]"� G � k] � k]� ) F� k]� k]�]]� k] ( ]"� G ˝]�
- n]) +�]� k]�] �]`�]]) RU � k] � k]� ) )]˙]] k�

o- g]) œ] k� + n]& ˝]� -]�]]& + k]]`D
RR 0�]� œ] �] k]] œ] � ] �]� k])] + k]]]D �]Î O
	]� k]�] � k] ^( ) � �]` �]]	] k� �]]�]� �]+™
#+)]�]] ˙]]4]] RV - n]) �]�] 0�]� œ] ˘ n]�] � k]
) œ+ k]D RW

RS k&	]O k&	] k� ˙] k] �] k]] �]Î 	]� k]�] � k]
� a]Ã � )˝ k] Ÿ+E 0�] ı]) �]+ k]�]] �]+]�]])`
�]]4]]D RX �] kåO�] kå 0�]� ] 	])`) ]�]
˙]]4]]E 0�]� ` - t]� œ] -ı]� k] ] \$% œ] � œ] �]å
˙]] t4]` - n]) 0�]� ` ˙]`�] 0�] k� � at]+ � œ] �]å
˙]]4]`D

RT 0�] ^&�] �]+ k]�]] 0�] k� �]`˘] ]åO
�]å` n( �]]4]] - n]) +) � k] “/ -ı]� k]
�]]˛]` � k] ˇ])O&�] k]˘ k]]] - n]) 0�] ı])
+]˛] 0# ]4]]D RY RU �] g+&]E �]Î 	]� k]�]
k� �]]˛] ^�]�]� ) � a]Ã � k)]]D - n]) -]�]O

ı]]�] k� �]�] )]� �" œ] � ` & n]�]˝]E k%) �]])]
�] k]�]]O˘] t]&` - n]) � ı] kå �]" k] k) ˙]] t4 k]D RZ

RUBY � �]]	]` � �]˝] �]]�])D � �]]	]` � g]�]ˇ�]
�]]�])D

-ˇ�]y RT
R �]�]] TBSE T
S ^�]� “] T[BSS

�������������������

-ˇ�]y RU
T ^	]� “] RVBT

S/˝] S[BRV
U �] k+ TYBST

�] k]4 TBSE RU
Ü]� RWBRU

V � g]� RZBSZ
Ü k]�] RBRS

W -]�] RBR
X 
�] TTBS

�] k]4 TBRR
�] g+ RU

Y �]�] RTBZE R[
-]�] VBRY

�������������������

g&�])] � q]�]y
R �] k]4 SBTR

R^˛] VBS
Sı]˝] TBR[

S Ü]� SRBW
Ü]� SSBRX

T ^�]� “] RXBRT
�] k+ UXBR
�] k]4 TBRY
Ü]� SSBR

U 
�] TBRX
V �]+ RBU
W �]˙] ZXBR

Ü]� RZBW
X 
�] WBU
Y �]�] USBY

�]�] UUBW
Z R)] RVBSS
R[ R/˝] UBSUE TS
RR 
�] RBX
RS ^�]� “] T[BRY
RT ^�]� “] TXBRT
RU 	] k+ TBR

^�]� “] TRBTY
RV �]�] W[BRY

^�]� “] TRBU[
RW ^�]� “] STBW

^�]� “] TTBRW
RX S)] RZBTUE TV

�] k]4 TBS
RY 	�]] XBSS

�] k+ TYBSR
RZ S/˝] RUBRT

S/˝] S[BSV
˙]� SBYE Z



˙]	 )�]]+ RUBRVQ�]�]]	 ` �]]) o]�] RVZY

�]�]]	 `
�]]) o]�]

R -ı]	 k] �] k]�] œ] k� ^�]4 �]+ k]
]] � ] ı�]]) LROVM

�]]˙]� �]^"�]] �]^�]&]	] ˘]æ]˝ k] Ÿ+ LWORUM

)]� �" œ] � œ] ı])� k]�
]) � ] 	]]�] �]+]	] + k]�]] LRRM

S �]]˙]� E �] k]�] œ] � k] ^�]]]	 k] � k] ˘ g]� �]4 LROZM

�]]˙]� � k] �]]	] � ` �]]˝ œ] ^�]]]	]`
˘]]^+4 LXM

� k]
]˙]+ ˝]�]]� k&	 k] k� & k]�]` LR[ORXM

�]+ k]
]] � k] ˝]�]]� � k] 	]( )˝] n+ LRWM

T �]˘˘]] Ü]� a] -ı]	]] � o]^&) � a]Ã � )	 k]
-]˝]] n+ LROVM

� )]) � ] g&˝] LRM

�]+ k]
]] k� ı]]�] �] n]"	 k] � ] �]æ]
]] LWORSM

�]+ k]
]] �]&�]˝]] 	]+™ LWM

r� k] k) ı]]�] �] n]" -]- k]E ˝]�] � Ÿ] ˝ a]�+] k) ı]]�]
�] n]" -] t1 �]]s LXM

F�]])] &�]
] t] ^+��]] � k] -]- k] - n]) �]+ k]
]]
-]�]`� œ] �])�]]4�]]G LR[M

	 k]� - n]) a&�" LRTORYM

�]]& )]	 k] k� ^�]4 ı])� k]�
]) k� �]]�]	 k] 4�
^� ˝]]�] ^�]]` �]�]` LRWM

	 k]� - n]) a&�" � œ] ( “� LRYM

U �]+ k]
]] � ] ^&	] -]	 k] � k] ı]+� k] 4^�]�]]+
-]4�]] LROWM

r	 k]� ` � ] � g])˙] ˘]�] k� �]]s LSM

RV 0�] �]+]�]])` k� �]�]]�] 4� - n])
�]+]�]])` 0�]� ` !]�]�]` � œ] 
] k]å œ]E �]˘˘]) œ]E
t1 " œ]E ]ˇ] œ] - n]) �]] k) �]� k]^	]�] œ] ı])

-]4]`D
RW �]Î 	]� k]�] � k] � a]Ã � )� k]�]]� k] �]�]

)]� �" œ] � œ] � k] ˙] k]O˙] k] �]˘] ˙]] t4 k]E � k]
+) �]]�] )]˙]] � k]E � k]�]]- œ] k� ı])O
� k]	�]) �]+ k]�]] � k] o&$�]˝]� � )� k]
-] t4 k] R - n]) !ıı]) œ] � ] ˝�] k]+]) �]�]] t4O
 k]D S RX � k]^� �] -]) ˇ])˝]` k� ı]^)O
�]]) œ] � œ] � k] � k] “/ )]˙]] � k]E � k]�]]- œ] k�
ı])� k]	�]) �]+ k]�]] � k] o&$�]˝] � )� k] 1 ı])
�]Î 	]� k]�] � k] �]+™ -]4]]E ˝] k] 0�] k� �]+ t]
�]]^)	] �]+™ + k]]`D T RY -]) ^�]Ò] k�
�] k]] �]+™ -] t4 k] - n]) -]� ) 0� k] o&$O
�]˝] �]+™ � œ) k]E ˝] k] 0�] k� �]+ t] �]` �]]^)	]
�]+™ + k]]`D /�] k� �]˙]]�]E �]+ k]�]] 0�]

RUBRW � �]] r� ` 0ı]]�]	]]Ds

ı]) �]+ �]+]�]])` �]]4]] ˙] k] �]+ !ıı]) œ] � ]
˝�] k]+]) �] �]�]]� k]�]]� k] )]� �" œ] ı]) �]]˝]] n+D
RZ ^�]Ò] - n]) �]�] )]� �" œ] � œ] � k] ˙] k] !ıı]) œ]
� ] ˝�] k]+]) �]�]]� k] �]+™ -] t4 k]E 0� œ+ -ı]� k]
ı]]ı] � ` �]+` �]ä]] ^�]� k]]`D

S[ 0�] ^&�] 
] k]å œ] � ` 
 o]^"�] œ] ı]) � k]
	]�& ^�]� k] + œ] k]E F�]+ k]�]] ı]^�]¾] n+DG R

�]+ k]�]] k� �]�]�] k� o+ k$E� S 0�] � " k]) œ] T

˙ n]� k] #+ œ) k] ˙] k] � k]&` k� �]]�]� k] )� k] ˙]]˝ k] Ÿ+D
SR �]Î 	]� k]�] - n]) �] g+&] � œ] ^˙]˝]� k] �]`
o+ k$ � Ÿ+E � k] ı]^�]¾] #+ œ) k] - n]) � k]�]]- œ] k�

ı])� k]	�]) �]+ k]�]] � k] -—ı]˝] + œ] k]D �]^�]O
&]�] ˘]æ]� k]�]]� k] �]�] �] k]] -]� ) /�]� œ]
� k] a� ! o+$ œ] � œ] ] k]	˝] 0�]]� œ] k]D 0�]
^&�] � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] k�
�]�]�] � œ] 4� �]` � �]]�]`� �]+™ ) k+]]Ds U

RUBS[E SR � �]] r˘] n] kå � at]+
]]� k] o+ k$Ds
RUBSR � �]] �]]�]&E r� k]	]O k&	] � )	 k]
]]�]]Ds

-ˇ�]y RU
R �]˙] YWBZ

�]�] WWBST

S � n]
] STBTU
	] k+ YBRUE RV

T �]�] W[BRS

�������������������

g&�])] � q]�]y
R ^	]� “] SYBTW

^	]� “] TZBT[

S R�]�] SBRTE RU

T ^	]� “] SVBSZ
^�] UBX

U �] k+ UUBZ



RVZZ �]�]]	 ` RBRORR

R ı])� k]	�]) � ` ˝])( � k] 4� �]])`
� o] k&	]B

�]�]]� `� � k] �]+ k]�]] � ] �]+ � o] k&	] /�]O
)]4�] � k] � a]�]]�]]E

S �]+ k]�]] � +˝]] n+E r� Ÿ]� k] ˝ a]�]� k] ı�]])
^� �]] n+Ds R

� k]^� �] ˝ a]�] ı g]!˝ k] + k]E r˝ g]� k] ^� �] ˝])+
+�]� k] ı�]]) ^� �]] n+Hs

�]+ k]�]] � +˝]] n+E r��]] 4�]]�]E �]] g� �]
� ] �]] “/ �]+™ ˛]]H S � k]^� �] � Ÿ]� k] �]] g� �]
� k] ı�]]) ^� �]] T - n]) 4�]]�] � k] �]( O
)˝] � `D T � Ÿ]� k] 0�] k� ı]+]å œ] � k] 0˙]]å
^&�]] U - n]) 0�]� ` ˙]]]`) � k] �]`)]� k] k�
]`&å œ] � ] -»] �]�]] ^&�]]Ds V

U r4& k]�]� � +˝]] n+E F+�] �])�]]& + k]
˘ a] k� Ÿ+I �]]) +�] �] n] œ" k] - n]) -ı]� k] � o]$O
+) œ] � k] & k]�]])] �]�]] t4 k]DG � k]^� �] � k]�]]- œ]
� ] ı])� k]	�]) �]+ k]�]] � +˝]] n+E F� k] �]�]] t4O
 k]E ı]) � Ÿ] 0� œ+ ^])] gt&]]D - n]) 4& k]�] k�
�]] k) � œ] � +] ˙]]4]] ^� �]+ r a&�" œ]
� ] k&	]s n+ - n]) r/�] �] k]] œ] � k] �]+ k]�]]
� k] +� k]	]] k� ^�]4 & k]�]` #+)]�]] n+Ds W

V ˝ a]�] � a]& -ı]�]` - t]�] œ] � k] �]+ k&�] k] k]
- n]) � + k] k]E rı g] k) /�])]4�] � œ] �]+ k]�]] � `
�]^+�]] + k]DsGs

W rF4� � k]"] -ı]� k] ^ı]˝]] � ] -]&)
� )˝]] n+ X - n]) 4� &]�] -ı]� k] �]]^�]�
� ]D -]) ˝ a]�] � a]� k] -ı]�]] ^ı]˝]] � +˝ k]
+ k]E Y ˝] k] � k])] -]&) ��] œ] �]+™ � )˝ k]H Z

-]) ˝ a]�] � a]� k] -ı]�]] �]]^�]� � +˝ k] + k]E
˝] k] � k])] $) � ��] œ] �]+™ �]]�]˝ k]HG �]+ �]]˝]
� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] ˝ a]�] �]]˙]� œ]
� k] � +˝]] n+E ˙] k] � k] k) �]]�] � ] -ı]�]]�]
� )˝ k] + k]D R[

RBR � �]˝]�]�] r� k])] g&˝]Ds RBU �4�]]
] � k]
^&�]] �]�]] g&�])] 	]]�]D �]�&]
]�]` k& œ]D
RBW � �]] r-]&)Ds

F�]]) ˝ a]�] ı g]!˝ k] + k]E r+�]� k] n� � k] ˝ k] k)
�]]�] � ] -ı]�]]�] ^� �]]HsG

X F� k])` � k]&` ı]) g&^�]˝] �]]�]]� ˘]æ]O
� )DG

˝ a]�] ı g]!˝ k] + k]E F+�]� k] ^� �] ˝])+ ˝ a]� k]
g&^�]˝] ^� �]]HG
F�]+ � +� ) ^� �]+ k]�]] � ` � k]ä] R ˝ a]˘!

n+D Y ˝ a]�] �]^�] k� ^�]4 o-ˇ]] ˙]]�]�])
ı k]	] � )˝ k] + k] - n]) � +˝ k] + k]E r/�]� œ] � k] “/
� a])] “/ �]+™Ds ˝ a]�] � t]]å] �]] �]`�]]) ˙]]�]O
�]) ı k]	] � )˝ k] + k] - n]) � +˝ k] + k]E r/�]� œ]
� k] “/ � a])] “/ �]+™DsGs S

� k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]]
n+E rä])] �]+` ˙]]�]�]) -ı]� k] )]˙�]ı]]�]

� k] ı k]	] � ) k� k&�] k]D ��]] �]+ ˝ a]�]� k] � a]	]
+ k]]]H ��]] �]+ ˝ a]�] ı]) �� ı]] � k)]]Hs

Z � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]]
n+E r-�] ı])� k]	�]) � k] ^�]�]˝]` � ) k] ^� �]+

+�] ı]) �� ı]] � k)D ˝ a]� œ+ ��]] �]]˝]] n+E
˝ a]�]� k] -ı]� k] +]˛] œ] � k] ˙] k] �]^�]&]�] ˘]æ]4
Ÿ+E ��]] 0�] k� ^�]4 �]+ ˝ a]�] ı]) �� ı]]

� k)]]Hs
R[ � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]

� +˝]] n+E r&)�]]ä k]� � o]& � )�]] T ˝] k] g&)E
˝ a]�]� œ] � k] � k] “/ ^�]�]] ı n]� k] ^�]4 � k])` � k]&` ı])
-]] ˝]� �]+™ ˙]�]]˝]]D U � Ÿ] ˝ a]�]� k] ä])]
�]` � a]	] �]+™D - n]) �] +` ˝ a]�+] k) +]˛] � k]
� œ]" � ] ˘]æ]�]] � � g]�] � )� k] � œ] � a]� k] � a]	]`
^�]�]˝]` n+Ds V

RR � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E rı g])�] � k] ı]_	˘]�] ˝]� �]�]
)]� �" œ] � œ] � k])] �]]�] �]+]�] + k]]]D W ˙]]+O
˙]]+ �]^�]&]�] ˘]æ]4 ˙]] t4 k] ^� 0�]� k]
ˇ a]- t] 0 k# - n]) � k] k) �]]�] � k] 	 a]Ã � œ]"

RBX ��]]yE r) k]"`Ds RBR[ �ä]]^+) n+E
� o]^&) k� &)
]]ä k] ^˙]	 œ+ � o]& � )	]] 0	]� ]
� ]�] ˛]]D

-ˇ�]y R
R 
�] R[BRV

S 0˝] SVBSVE SW

T ) k]�] ZBRT

U ^�]� “] UZBS[
�] k]4 TBRZ

V �]�] TUBR[E RT

W �]�] TUBV
- k]�] RY

X ^	]� “] S[BRS

Y ^	]� “] UBSS

Z �]�] RBS

R[ �] k+ SSBSW

�������������������

g&�])] � q]�]y
R �] k+ URBSRE SS

R a� ) R[BSR

S � n]
] SSBS[E SS

�] RVBSR

T S/˝] STBU

U ^�]� “] WBRT
�]` TBRR

V �]�] RBRR
^�]� “] WBS[

W �]˙] RRTBT
�]�] UVBW
�]�] VZBRZ



�]�]]	 ` RBRSQSBR[ RW[[
-—ı]˝] � ` ˙]]4]` ��] œ]^� �]�] )]� �" œ] � œ]
� k])] �]]�] �]+]�] + k]]]Ds R

RS r�]]) ˝ a]�] �] k]] �]+ � +� ) � k])`
� k]ä] � ]� -ı]�]]�] � )˝ k] + k]E S F�]+ k]�]]
� ` � k]ä] -	 a]Ã n+D 0�] ı]) ˘]æ]�]` ]�]`
� œ]"E + t]E ˘]æ]�]] ]�]] �]]�]] ^
]�] n]�]] n+DG T

RT ˝ a]�] �]]� O�] Ÿ] ^�]� k]å� ) �]+ �]`
� +˝ k] + k]E F0( I �]+ n� �]` � a]�]`�]˝] n+IGs
�]+ �]]˝] � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � k]
� +` n+D �]+ k]�]] �]+ �]` � +˝]] n+E r˝ a]�]
˘] k])` k� ˙]]�]�])E � t]] kå - n]) �]`�]])
˙]]�]�]) �]]˝ k] + k]D - n]) �]]� ) � a]� k] � œ]" � œ]
˘]æ]˝ k] + k]D ˝ a]� œ+ ��]] �]]˝]] n+E � Ÿ] ˝ a]�+] k)
+]˛] � k] /� œ+ � � g]�] � tÎ ]]Hs U

RU � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E r� Ÿ] �]+])]˙]]^ˇ])]˙] gt+ V - n])
� k])] �]]�] �]�]` )]� �" œ] � œ] -]&) � k] ^�]�]]
˙]]4]]D W /�]^�]4 	]]^ı]˝] n+ �]+ ˇ g]˝ “]
o/�]]�] ^˙]�] k� � ao]$ � œ] -˘!] �]) ˙]]�]O

�]) ˝] k] n+E ^( ) �]` �]+ �]��]˝] �]]�]� )
�]+ k]�]] � k] k4�]] ˙]]�]�]) ˘]æ]˝]] n+ ^˙]�]� œ]
& k]�] n+Ds

S r-�] k+ �]]˙]� k]E � Ÿ] ˝ a]� œ+ 4� -]�]]
k&˝]] gt+D X S -]) ˝ a]�] /� k] �]+™

�]]�] k] k] - n]) � k] k) �]]�] � ` �]^+�]] � )� k]
� œ] �]�] �]+™ �]]]- k] k]E ˝] k] � Ÿ] ˝ a]� œ+ 	]]ı]
gt&]] Y - n]) ˝ a]�+])` -]	]`�] œ] � k] 	]]ı] � œ]

�]&�] gt&]]D Z �]˘] ı g]! k] ˝] k]E � Ÿ] ˝ a]�+])`
-]	]`�] œ] � k] 	]]ı] � œ] �]&�] ˘ a]� ] gt+ ��] œ]^�
˝ a]�] � k])` -]�]] ı]) �]�] �]+™ �]]]˝ k]Ds
�]+ �]]˝] � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � k]
� +` n+D

T r k&�] k]E ˝ a]�+])` �]˙]+ � k] � Ÿ] ˝ a]�+] k)
�] k]4 a+4 �]`˙] œ] � k] �]�" � ) gt&]]D� R[

� Ÿ] ˝ a]�+] k) ˘ k]+ k) ı]) ] k]�]) œ( gt� ]]E + t]E

RBRS � �]] �]]�]&E r� k])]Ds SBT ��]]yE
r( "� ] tÎ �]]Ds

˝ a]�+] k) ˝�] k]+]) œ] � œ] �]^�] ^� 4 ]4 ˙]]�]O
�]) œ] � ] ] k]�])D - n]) ˝ a]� œ+ 0# ]� ) �]+ t]�
ı]"� ^&�]] ˙]]4]]D U ˝]�] ˝ a]�] ˙]]�]
�] k] k] ^� � Ÿ]� k] ˝ a]� œ+ �]+ -]�]] /�]^�]4 &`
n+ ˝]]^� � k]�]` k� �]]˛] � k])] � )]) �]�]]

) k+Ds R �]+ �]]˝] � k]�]]- œ] k� ı])� k]	�])
�]+ k]�]] � k] � +` n+D

V r� Ÿ]� k] 0�] k� �]]˛] ˙] k] � )]) ^� �]]E
0�]� ` �]˙]+ � k] 0� k] ˙]`�]�] - n]) 	] o]^˝]
^�]�]`D � Ÿ]� k] 0� k] � k] -]	]`� œ] /�]^�]4 &™
^� �]+ � k])] $) � �]]� k]D - n]) 0�]� k] � k])]
$) �]]�]] - n]) � k] k) �]]�] � ] -]&) ^� �]]D
W 0�] k� � at]+ ı]) �]˘˘]] “/ � ` �]]˝ œ]� )+˝]`
˛]™ S - n]) 0�] k� + œ]# œ] � k] � k] “/ � a])` �]]˝]
�]+™ ^�]� �]˝]` ˛]`D �]+ � k] k) �]]˛] 	] o]^˝]
- n]) �]`ˇ]] “/ � k] ˘]�]] T - n]) � “/ �] k]] œ] � k]
� a])` )]+ � k] �]]ı]�] � k] -]�]]D X �]]˙]�
� k] �]]�] � ` �]]˝ œ] ^�]�]]�]` ˘]]^+4 - n])
�] k]] œ] � k] 0�]` � k] � ]� g]�] � ` �]]˝ œ] �]`�]�]`
˘]]^+4 U ��] œ]^� �]+ � k]�]]- œ] k� ı])� k]	�])
�]+ k]�]] � ] g&˝] n+D

Y � k]^� �] k+ �]]˙]� k]E ˝ a]�] �]+` )]+
� k] �]"� ]4D ˝ a]�+])` �]˙]+ � k] � “/
�] k]] � ]� g]�] �]]�]� k] � k] ˘ g]� ]4D� V ˝ a]�]� k]
� k]�]` � ] � )]) ˝] k]å ^&�]]Ds W �]+ �]]˝]
� k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � k] � +` n+D
Z r-�] � Ÿ] �]�] �] k]] œ] k� �]]�]� k] ˝ a]� œ+ ˝ a]˘!
#+)] t1 ]]E �]`˘]] ^&�]] t1 ]] ��] œ]^� ˝ a]�]
� k])` )]+ ı]) �]+™ ˘]� k] - n]) ˝ a]�]� k]
� ]� g]�] k� � a]˝]]^�]� �]+`O�]+` ��]]�] �]+™
^� �]]Ds X

R[ r��]] +�] �]�]� ] 4� +` ^ı]˝]]
�]+™H Y ��]] 4� +` ı])� k]	�]) � k] +�]])`

SBT � �]]	]` 
]+ ˙]�]+ ˙]+ t] �]^�] k� ˙]]	]O

]) œ] � ] �] k]�]) œ( � ] ˙]]˝]] ˛]]D SBV � �]]
r-]&)C Ñ]Ã]Ds SBW ��]]yE r� ] � ]	 g]	]Ds
SBY � �]] �]]�]&E r˝ a]�+])` ^�]�]]- œ] � `

]˙]+ � k] � “/ �] k]�] œ] � k] ˘ g]� a+ “/Ds

-ˇ�]y R
R �]˙] SSBSX

�]ı] TBZ
�]˝] SYBRZ
Ü]� RVBU

S �] k+ SSBSW

T �]�]] RBX

U � n]
] SSBS[E SS

�] RVBSR

�] RXBR

V �]˙] UXBS
^�]� “] R[BR[

W Ü]� RVBU

�������������������

-ˇ�]y S
X �]�]] RBW

Y � n]
] SWBRUORX

�] SYBRV

Z +]�] RBRR

R[ �] k]4 RBRX

�������������������

g&�])] � q]�]y
R ^	]� “] U[BRSE

RV
^�] TBW
^�] RYBST
�] k+ UUBRVE RW

S S/˝] RXBYE Z

T ^	]� “] TSBSW

U 
�] SUBY
S/˝] RVBT
	] k+ YBXE Y
�] k+ UUBSTE SU

V � g]� RRBVS

W 	] k+ RTBSZ

X � n]
] RZBRV

�] RBRX

�] RWBRZ

Y �]�]] RBW
R a� ) YBW



RW[R �]�]]	 ` SBRRQTBT
� �]_�" �]+™ � `H ˝] k] ^( ) +�] 4� O g&�] k)
k� �]]˛] ^�]	�]]�]
]]˝] ��] œ] � ) ) k+ Ÿ+E R

-ı]� k] ı a])�] œ] � ] � )]) ��] œ] ˝] k]å ) k+ Ÿ+H
RR �] g+&] � k] ^�]	�]]�]
]]˝] ^� �]] n+ - n])
/�])]4�] - n]) �]Î 	]� k]�] � œ] 4� ^
]�] n]�]]
� ]�] a+-] n+D + t]E �] g+&] � k] ı])]4 k&�]O
˝]]- œ] � k] ı g]˙]� k]�]]�]` - n])˝]� � k] 	]]&`
� ) �]`D S 0�]� k] �]+ k]�]] � ` ı]^�]¾]˝]]�
� k]E ˙] k] ı])� k]	�]) � k] ı�]])` n+ � o]] � )
^&�]]D T RS k4� k] � ]�] � )� k]�]]�] œ] � k]
�]+ k]�]]E �]] g� �] k� k$ k) � k] �]]	] � ) k&]]
^( ) ˘]] k+ �]+ � k] “/ �]` + k]E ˘]] k+ �]+
� k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � k] ˘]æ]� k]
��] œ] �] ˘]æ]˝]] + k]Ds U

RT r˝ a]�]� k] 4� - n]) � ]�] ^� �]] n+
^˙]�]� k] �]+ k]�]] � ` � k]&` -] œ+ �])� k]O
�]]�] œ] - n]) ) k]� k]�]]�] œ] k� - t]� a]- œ] � k]
�]`] ]�]` n+D /�]^�]4 -�] �]+ ˝ a]�+] k)
˘]æ]� k] ı]) � k] “/ ˇ�]]�] �]+™ k&˝]]E �]
˝ a]�+])` &` ^� �]` ˘]`ä] � k] � a]	] + k]˝]] n+D V

RU ˝ a]�] � +˝ k] + k]E F+�]� k] k4�]] ��]] ^� �]]
n+HG ˝ a]�]� k] -ı]�]` ˙]�]]�]` � ` ı]˝�]` k�

�]]˛] ^�]	�]]�]
]]˝] ^� �]] n+ - n]) �]+ k]�]]
/�] �]]˝] � ] ]�]]+ n+D ˝ a]�]� k] -ı]�]`
� o]^]�]`E -ı]�]` ı]˝�]` k� �]]˛] ^�]	�]]�]O

]]˝] ^� �]] n+ ^˙]�] k� �]]˛] ˝ a]�]� k] � )])
^� �]] ˛]]D� W RV � k]^� �] a� ! �] k]] œ] � k]
k4�]] �]+™ ^� �]] ��] œ]^� 0�]� œ] -�] �]`

ı]^�]¾] 	]_�˝] � ]�] � ) )+` n+D � k]
k4�]] � o]	]� ˘]]+˝ k] Ÿ+ ˙] k] �]˘]� a]˘] ı])O

� k]	�]) k� �] k]] + œ]D /�]^�]4 ˝ a]�] �]` -ı]� k]
�]�] � k] "" k]�] k] - n]) �]+` Í �]]�] ı n]&]
� ) k]D # ]�] �] k] ^� ˝ a]�] -ı]�]` ˙]�]]�]`
� ` ı]˝�]` k� �]]˛] ^�]	�]]�]
]]˝] �]+™

SBRR ��]]yE rı])]4 k&
]˝]] � ` � k]"`Ds � �]]
�]]�]&E rı]^
]¾]O�˛]]	]Ds SBRU � �]] r˙] k]
� ]	 g]	]` ˝] n]) ı]) ˝ a]�+])` ı]˝	]` n+Ds SBRV
��]]yE r�]`˙]Ds

� ) k] k]D RW ��] œ]^� � a]� k]� ˝]�]]� � k]
�]( )˝] n+Ds R �]+ �]]˝] /�])]4�] k� ı])O
� k]	�]) �]+ k]�]] � k] � +` n+D r- n]) ˙] k] •+�]]
� )˝]] n+ � 0�]� k] �]` � a]� k] �]( )˝] n+Ds �]+
�]]˝] � k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � k] � +`
n+D r/�]^�]4 -ı]� k] �]�] � k] "" k]�] k] - n])

�]+` Í �]]�] ı n]&] � ) k]D # ]�] �] k] ^� ˝ a]�]
^�]	�]]�]
]]˝] �]+™ � ) k] k]D S

RX ˝ a]�]� k] -ı]�]` �]]˝] œ] � k] �]+ k]�]] � k]
˛]� ] ^&�]] n+D T �]]) ˝ a]�] ı g]!˝ k] + k]E
F+�]� k] 0� k] n� � k] ˛]� ] ^&�]]HG �]+ � +O
� ) ^� F� a] k) � ]�] � )� k]�]]� k]E �]+ k]�]] � `
�]ä]) � œ] -˘ k! Ÿ+ - n]) �]+ 0�]� k] � a]	] + k]˝]]
n+DG U - n]) �]+ � +� ) ^� F� + t] ]�]]

��]]�] � ] ı])� k]	�])HGs

T � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]]
n+E r k&�] k]E � Ÿ] -ı]�]] g&˝] � k]˙] )+]

gt+ - n]) �]+ � k] k) -] k]O-] k] ˙]]� )
)]�˝]] ˝ n]�]]) � k)]]D V ^( ) �]˘˘]] Ü]� a]
^˙]� k] ˝ a]�] gt%æ ) k+ + k]E -˘]]�]�
-ı]� k] � o]^&) � œ] -]4]]D W � )]) � ]
�]+ g&˝] �]` -]4]] ^˙]�]� ` ˝ a]�] � a]	]`O
� a]	]` -]�] �]]]4 + k]D k&�] k]E �]+ ä]Î )
-]4]]Ds

S r� k]^� �] ^˙]�] ^&�] �]+ -]4]]E
� n]�] 0�]� ] �]]�]�]] � ) �] k� ]]H ˙]�] �]+
Ü]� " + k]]]E ˝]�] � n]�] 0�] k� �]]�]� k] �]å]
)+ �] k� ]]H �]+ 	 a]Ã � )� k]�]]� k] � `
-]] k� �]�]]�] - n]) ˇ] k]�]` � ` �]˙˙]`� X

k� �]�]]�] + k]]]D T ˙ n]� k] 	 a]Ã � )� k]O
�]]�]] ˘] t]&` ]�]]˝]] n+ - n]) 0�]� œ] � k] � n]�]
g&) � ) k� 0� k] 	 a]Ã � )˝]] n+E Y � n]� k] +`

�]+ � k]�]` k� � k]" œ] � k] 	 a]Ã � )� k] k� ^�]4
� n] k# ]]D �]+ 0� œ+ �] k]� k]O˘] t]&` k� �]�]]�]
	 a]Ã � k)]] - n]) � k] �]+ k]�]] k� ^�]4 k4� k]

SBRW ��]]yE r0� k]Ds ��]]yE r˙] k] •+�]] � k]
� ı] kå � ` ˝])+ ı]+	]˝]] n+Ds TBS �4�
˝])+ � ] �]]� a]	]D

-ˇ�]y S
R 	] k+ VBY

S 
�] XBRE T
	�]] TBVE W
R)] RRBRE S
	] k+ RTBST

T � n]
] S[BSW

U R�]�] RVBSS

V 	]`˝] SRBSX

W 	]`˝] VBRYOS[
�]˝] RZBUOW

�������������������

g&�])] � q]�]y
R 0˝] SBSU

�]˝] VBTS
�]˝] RZBYE Z
�]) R[BVOZ

S �]�]] SBR[

T �]�] RBRUE RV

U �] k+ RYBSZ

�������������������

-ˇ�]y T
V �]˝] TBROT

�]˝] RRBXE R[
�]) RBSOU
� g]� RBXW
� g]+ RBWE ST
� g]+ TBSY

W �]˙] RRBU

X �]�] RBSV
^�]� “] SBSS

Y �]˙] WWBR[
	]`˝] SVBU
˙]� RTBZ



�]�]]	 ` TBUORW RW[S
�] k]] �]�] ˙]] t4 k] ˙] k] �]˘˘]] “/ � k] -ı]�]` � œ]"
˘]æ] t4 k]D U ˝]�] �] g+&] - n]) �]Î 	]� k]�]
� ] � œ]" � ] ˘]æ]�]] �]+ k]�]] � k] �]]4]]E
˙ n]� k] �] a+˝] �]�]�] ı]+� k] �]]˝]] ˛]]D R

V � Ÿ] ��]]�] � )� k] ˝ a]�+] k) ı]]�] -] t1 ]]
- n]) " k]�]]O" k]"� ] � )� k]�]]�] œ]E ��]^�]˘]])
� )� k]�]]�] œ]E � g]# ` 	]ı]˛] �]]� k]�]]�] œ]E �]ä]O
g&) œ] � ` �]ä] g&)` �]])� k]�]]�] œ]E ^�]ˇ]�]]- œ]

- n]) -�]]˛] œ]� � k] �]˝]]� k]�]]�] œ] - n]) ı])O
k&^�]�] œ] � ` �]&& � )� k] � k] /�]� ]) � )� k]O

�]]�] œ]� k� ^�]�]]( a( ˝]š � k] �]ä]] � a]�]] t1 O
]]D S ��] œ]^� 0�]� œ] � k])] ä])] �]` $)
�]+™Ds �]+ �]]˝] � k]�]]- œ] k� ı])� k]	�])
�]+ k]�]] � k] � +` n+D

W r� Ÿ] �]+ k]�]] gt+E � Ÿ] �]&�]˝]] �]+™D� T

- n]) ˝ a]�] �]] g� �] k� � k] k" + k]E /�]^�]4
˝ a]�+])] �]˙ g]& -�] ˝]� �]+™ ^�]"]D
X ˝ a]�+] k) ı a])�] œ] k� ^&�] œ] � k] ˝ a]�] � k] k)
� ]�] k&O� ]� g]�] ˝] k]å˝ k] -]4 + k] - n]) 0� œ+
�]+™ �]]�]˝ k]D U � k] k) ı]]�] �] n]" -]- k]E ˝]�]
� Ÿ] ˝ a]�+] k) ı]]�] �] n]" -] t1 ]]Ds V �]+ �]]˝]
� k]�]]- œ] k� ı])� k]	�]) �]+ k]�]] � k] � +` n+D

� k]^� �] ˝ a]�] ı g]!˝ k] + k]E r+�] n� � k]
�] n] œ"Hs

Y r��]] -&�]] o/�]]�] ı])� k]	�]) � k]
� g]" �]� ˝]] n+H � k]^� �] ˝ a]�] � a]� k] � g]"˝ k]
+ k]Ds

˝ a]�] ı g]!˝ k] + k]E r+�]� k] ˝ a]� k] n� � k] � g]"]Hs
r&�]�] t] ^+��]] - n]) &]�] � œ] ˘]`ä œ]

�] k&� )D Z �]˘]� a]˘]E ˝ a]�] 	]]^ı]˝] + k]�
��] œ]^� ˝ a]�] � a]� k] � g]" ) k+ + k]D ˝ a]�] +` �]+™
ı g])] )]� �" � a]� k] � g]" )+] n+D R[ -�]
�]])] &�]�] t] ^+��]] � o]$]) � œ] � k] -]- k] W

˝]]^� � k] k) 
]) � œ] �] k]˙]�] ) k+D X ä])] � a]� k]

TBV � �]] r^˙]	] k� ^ı]˝]] � ` �] n]˝] + k] �]�]`
n+Ds � �]] r k� +� 	]+™ k&	 k]
]]�] œ]Ds TBW
� �]] r� Ÿ] 	]+™ �]&�]]Ds TBZ � �]] �]]�]&E
r˝ a]�] � a]� k] �]]ı] k& ) k+ + k]Ds

ı])�] k] - n]) ^( ) k&�] k] � Ÿ] ^� �] ˝])+
˝ a]�+] k) ^�]4 -]� ]	] k� �]) k]� k] �] k]�]
gt&]] R - n]) ˝ a]�] ı]) -]	]`�] œ] � ` �] n]!])

� tÎ ]]E /˝]�]` ^� ˝ a]� œ+ � k] “/ � �]` �]+™
+ k]]`Ds S �]+ �]]˝] � k]�]]- œ] k� ı])� k]	�])
�]+ k]�]] � k] � +` n+D

RR � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E r� Ÿ] ˝ a]�+])` �]]^˝]) �]]	] � )� k]O
�]]� k]� � k] ( "� ] tÎ ]] - n]) �]+ ˝ a]�+] k)
k&	] � ` 0ı]˙] �]+™ 0˙]] kå]]E �] +` ˝ a]�+] k)
o- g]) œ] k� �]]] ) Ÿ] k&]]Ds T

RS � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E r�]�] )]� �" ˝ a]� œ+ � a]�]` � œ+ k] U

��] œ]^� ˝ a]�+])] k&	] � a]	]` � ] � ])�] �]�]
˙]]4]]Ds

RT �]+ k]�]] � +˝]] n+E r˝ a]�]� k] � k] k)
^�]�]]( �] a+˝] � a])` �]]˝] � +` n+Ds

˝ a]�] ı g]!˝ k] + k]E r+�]� k] ˝ k] k) ^�]�]]( ��]]
� +]Hs V

RU r˝ a]�]� k] � +]E Fı])� k]	�]) � ` � k]�]]
� )� k] � ] � k] “/ ( ]�]&] �]+™D W -ı]�]] ( ä “]
^�]�]]� ) +� œ] ��]] ^�]�]]H � k]�]]- œ] k� ı])O
� k]	�]) �]+ k]�]] k� �]]�]� k] -ı]� k] ı]]ı] œ] � ]
-( �] k]�] � ) k� +� œ] ��]] ( ]�]&] a+-]H
RV +� œ] ˝] k] �]]˝]] n+ ˙] k]  a]�˝]]�]` � )˝ k]
Ÿ+E �]+` � a]�]` Ÿ+D ˙] k] a&�"˝]] � )˝ k] Ÿ+E

�]+` � ]�]�]]�] + k]˝ k] Ÿ+D X � k] ı])� k]	�]) � `
ı])`�]] � k]� k] � ` ˙ a] “)˝] � )˝ k] Ÿ+E ı]) 0� œ+
a� ! �]+™ + k]˝]]DGs
RW ˝]�] �]+ k]�]] � ] $) �]]�]� k]�]]� k]

4� O g&�] k) � k]E + t]E +) � k] “/ -ı]� k] �]]˛]`
� k] �]]˝] � )� k] �]]] - n]) �]+ k]�]] ˇ�]]�] � k]
0�]� ` � a]�]˝]] )+]D - n]) ˙] k] �]+ k]�]] � ]
$) �]]�]˝ k] Ÿ+ - n]) 0�] k� �]]�] k� �]] k) � œ]
�]�]�] � )˝ k] Ÿ+E� Y 0� œ+ �]]& )�]� k] k� ^�]4

TBRR �ä]]^+) n+ ^� �]+ t] � `å œ] k� � +)
� ` �]]˝] � ` �]�]` n+D TBRW � �]] r�] k]˘]˝ k]

Ÿ+Ds �]] �]]�]&E r� k] -	]�] k]�] �]�]�]˝ k] Ÿ+Ds

-ˇ�]y T
R S/˝] XBR

S ^	]� “] S[BX
^	]� “] STBZ

�] RYBR[E RS

�] SUBRX
	]`˝] RUBTR
�]�] RBRX
˙]� XBR[
�]] g� RBSX
�]] g� VBU

T �]�] UTBR[
�]�] UWBU
�]] g� RBRX

U 
�] ZBX
Ü k]�] XBVR

V ^�]� “] TBRS
˙]� RBT
�]] g� UBY

W � n]
] SXBT[

�] RUBSY

X S/˝] TRBRR
	] k+ RSBUU
	] k+ RTBR[

�������������������

g&�])] � q]�]y
R 
�] SYBRS

S � n]
] SWBR[
S/˝] TRBR[
	]`˝] TBZE R[

T 
�] RRBRU
˙]� YBRS

U �]�] WRBZ

V �]�]] RBW

W -�] SRBRUE RV
�]˙] XTBRTE
RU
�]�] VYBT
�]ı] RBRS

X ^�]� “] RSBR

Y �]�] SWBY



RW[T �]�]]	 ` TBRXQUBW
ı])� k]	�]) k� �]]�]� k] 4� ^� ˝]]�] ^�]�]`
˙]]� k] �]]`D R

RX � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]]
� +˝]] n+E r0�] ^&�] � Ÿ] 0� œ+ -ı]�]`
�]]�] ˙]]]`) � �]�]] t1 ]] S - n]) � k] � k] k) + k]
˙]] t4 k]D T � Ÿ] 0�] ı]) &�]] � tÎ ]]E # `�
˙ n]� k] 4� ^ı]˝]] -]�]] �]]�]� k]�]]� k] -ı]� k]
� k] k" ı]) &�]] � )˝]] n+D U RY ˝]�] ˝ a]�]
4� �]]) ^( ) �]+ ( “� k&�] ı]]- k] k] ^�
� n]�] � k]� n+ - n]) � n]�] a&�"E V � n]�] ı])O
� k]	�]) � ` � k]�]] � )˝]] n+ - n]) � n]�] �]+™Ds

U � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]]
n+E r k&�] k]E �]+ ^&�] -] )+] n+ ˙] k]

ˇ]ˇ]� ˝ k] �] k¹ ˙ n]�]] + k]]]D W 0�] ^&�] �]] k)
 a]�˝]]�] �] k]] - n]) a&�" � ]�] � )� k]�]]� k]

]]�]O g( �] �]�] ˙]] t4 k]D -]� k]�]]�]] �]+
^&�] 0� œ+ �]��] � ) k&]]E �] ˙]å �]˘ k]]`
�] $]�]D S � k]^� �] ˝ a]�] ˙] k] � k] k) �]]�]
� ] -]&) � )˝ k]� + k]E ˝ a]�] ı]) � k]� ` � ]

TBRX � �]] r-	]�] k]�] ˙]]�]&]&Ds UBS
��]]yE r$) �]]	]˝ k]Ds

� g])˙] ˘]�] k� ]] - n]) 0�]� ` ^� )�] œ] � k]
˝ a]�] ˘ o] k] + k] k]D ˝ a]�] �] k] k"O˝]]ä k] �]!å œ] � `
˝])+ g� & k] k]O( t]& k] k]Ds

T � k]�]]- œ] � ] ı])� k]	�]) �]+ k]�]] � +˝]]
n+E r^˙]�] ^&�] � Ÿ] � &�] 0# ] t1 ]] 0�]

^&�]E a&�" ˝ a]�+] k) ı n]) œ] � ` ˇ g]�] �]�] ˙]] t4 k]
- n]) ˝ a]�] 0� œ+ ) Ÿ]& k] k]Ds

U r� Ÿ]� k] -ı]� k] � k]�]� � g]�]] � k]
˙] k] � ]� g]�] ^&�]] ˛]] 0� k] �]]& )�]�]]D
+ t]E 0�] ^�]�]�] œ] - n]) n( �]�] œ] � k] �]]&
)�]�]] ˙] k] � Ÿ]� k] + k] k)�] � œ] /�])]4�] k� ^�]4
^&4 ˛ k]D R

V k&�] k]E �]+ k]�]] k� 0�] �]+]�] - n])
�]�]]�]� ^&�] k� -]� k] � k] ı]+� k] S

� Ÿ] ˝ a]�+] k) ı]]�] �]^�]��]�]�˝]] 4^�]�]]+
� k] � k]˙] )+] gt+D T W �]+ ^ı]˝]]- œ] � ]
^&�] ı]�]"� ) � k]" œ] ˙ n]�]] � ) k&]] U - n])
� k]" œ] � ] ^&�] ı]�]"� ) ^ı]˝]]- œ] ˙ n]�]]
� ) k&]] ˝]]^� � a]� k] -]� ) ı �]˛�]` � k]
˝]�]]+ �] � )�]] ı] kåE /� k] �]]	] �] � )�]]
ı] kåDs

L�]+ t] /ì]]�]`O-)]�]` �]]�¾] � ] -� a]	]]& 
]˝�] + k]˝]] n+
- n]) �]�]`+` � g]�]]�]` �]]�¾] � ] -� a]	]]& � a]Î + k]˝]] n+M

-ˇ�]y T
R �]˙] VWBY

�]˙] WZBSY

S �]�] WSBT
Rı]˝] SBZ

T ^�]� “] TRBTT

U �]˙] R[TBRT

V �]˙] VYBR[ERR

�������������������

-ˇ�]y U
W �]ı] SBS

Sı]˝] TBX

�������������������

g&�])] � q]�]y
R 
�] UBV

S �] k]4 SBTR
Ü k]�] SBS[
Sı]˝] TBR[

T �]˝] RRBRTE RU
�]) ZBRRE RS

U � g]� RBRX



�]¢]`
k� � a]˝]]^�]� � a]�]�]�])`

�]]) o]�]

R �]`� a] �]�]`+ � ` � o]�]]�]�]` LRORXM

�]`� a] � ] ˙]	�] LRYOSVM

S ˙�] k]^˝]
]` -]˝ k] Ÿ+ LRORSM

^�]Ò] �]]�]	]] LRTORVM

k+) k] k&�] 	 k] ! k] k" �]å� œ] � k] �])�]]
$]�]] LRWORYM

�]]ı]�] 	]]�])˝] -]	]] LRZOSTM

T � g]+		]] ]ı]^˝]��]] k&	 k]�]]� k] � ] Ü]˘]])
� ]�] LRORSM

�]`� a] � ] ]ı]^˝]��]] LRTORXM

U � n]˝]]	] 	 k] �]`� a] � k] a( �]�]]	 k] � ` � k]^�]�]
� ` LRORRM

�]`� a] 	 k] �]�]`�] � œ] Ü]˘]]) � a]Î ^� �]] LRSORXM

� a]Î -]˝]` ˘ k]� k]  a]�]]4 �]4 LRYOSSM

�]`� a] 	 k] Ü]˘]]) ^� �]]E ^�]�]]�]]E ]`�]]) œ] � k]
#`� ^� �]] LSTOSVM

ı]+]å` 0ı] k&�] LROUYM

V �]`� a] 	 k] ı]+]å ı]) ^�]�]]�]] LRE SM

� a]�] k&	 k]�]]�]` 	] n] ]]˝ œ] LTORSM

	]�]� - n]) ) n]�]	]` LRTORWM

�]`� a] � ]	 g]	] ı g])] � )	 k] -]�]] LRXOS[M

/�] ]] k) � œ] �]�]]+B � a]��]] LSROSWME
��]^�]˘]]) LSXOT[ME ˝]�]]� LTRE TSME
� �]�] �]]	]] LTTOTXME ]&�]] � k]	]] LTYOUSME
a&��]	] œ] � k] ı�]]) LUTOUYM

ı]+]å` 0ı] k&�] LROTUM

W 	 k]� ` � ] % œ]�] �]˝] � ) k] LROUM

n� � k] Ü]]˛ “]	]] � œ) LVORVM

-]&� “] Ü]]˛ “]	]] LZORTM

0ı]�]]�] LRWORYM

ı �]˛�]` - n]) ��]� “] � œ] ˇ]	] LRZOSUM

•˘]˝]] � )	]] ! k]å & k] LSVOTUM

ı]+� k] )]˙] � ` �] k]˙] � œ] �]� k] )+ k] LTTM

ı]+]å` 0ı] k&�] LROSXM

X & k]
] �]�]]	]]  o]& � ) k] LROWM

�] t]�]˝ k] )+ k]E gt%æ˝ k] )+ k]E �]"�]"]˝ k]
)+ k] LXORRM

� a]	]+)] ^	]�]�] LRSM

� t]� )] ( ]"� LRTE RUM

( �] œ] � k] 0	]� ` ı]+˘]]	] LRVOSTM

˘]¸]	] ı]) ]	]] �])E k)˝] ı]) ]	]] �]) LSUOSXM

�]`� a] � ` ^�]�]]- œ] � k] �]`å o&�] LSYE SZM

Y � k]æ` � k] #`� ^� �]] LROUM

� k]	]]O-( �]) � ] ^�]��]]�] LVORTM

�]`� a] � ( )	] g+�] � œ] � “/ �] k]�] œ] � k] #`�
� )˝]] n+ LRUORXM

�]`� a] k� ı]` k! ˘]�]	 k] k� ^�]4 ��]] � )	]]
+ k]�]] LRYOSSM

�]`� a] - t]ˇ]` � k] �] o]˝] � )˝]] n+ LSTOSXM

�]+ a&
" ��]� “] g&˝] œ] � k] � g]-) œ] � œ]
� k]˙]˝]] n+ LSYOTUM

Z �]`� a]E �]� � k] k� �]] k) a+4 � k] #`�
� )˝]] n+ LROYM

�]¢]` � k]  a]�]]˝]] n+ LZORTM

0ı]�]]�] k� ]] k) � œ] �]�]]�] LRUORXM

�]]/) � `  k]"`C 4� - n])˝] �]`� a] � ] � ı]å]
g!˝]` n+ LRYOSWM

�]`� a] & k] o-ˇ] œ] � k] - n]) � gt]� k] -]&�]` � k] #`�
� )˝]] n+ LSXOTUM

( �]�] ] a+˝] ı]) �]ä] g&) ˛] k] kå LTVOTYM

R[ RS Ü k]^
]˝] LROUM

Ü]˘]]) � ` ^+&]�]˝ œ] LVORVM

˘ k]� k] �]˝]]4 ˙]] t4� k] LRWOSVM

ı])� k]��]) � k] $) k]E o/�]]	] � k] 	]+™ LSWOTRM

�] o]^˝] �]]	 k] 	]+™E ˝]�]�]]) ˘]�]]	 k] LTSOTZM

�]`� a] k� ˘ k]�] œ] � k] ��]`� ]) � )	]] LU[OUSM

RW[U



RR � g]+		]] ]ı]^˝]��]] k&	 k]�]]� k] � ` ˝]])`( LRORVM

0�] ı]`æ` � k] ^ˇ]�� ])] �]�]] ^˙]�]	 k] ı]�˘]]˝]]ı]
	]+™ ^� �]] LRWOSUM

^ı]˝]] � ` ˝]])`( � ` ^˙]�]	 k] 	]î] �] k]�] œ] ı])
�� ı]] � ` LSVOSXM

�]`� a] � ] ˙ a]-] ˝]]ä]�]` k&˝]] n+ LSYOT[M

RS �]`� a] r�]˝] k� ^&	] � ] Ü]� a]s LROYM

� g]� k] +]˛]�]]� k] -]&�]` � k] #`� ^� �]] LZORUM

ı])� k]��]) � ] ı�]])] � k]�]� LRVOSRM

a&
" ��]� “] g&˝]E ı]^�]¾] �]_�˝] � ` �]&& � k]
^	]� ]� k] �]4 LSSOT[M

k4�]] ı]]ı] ^˙]�]� ` � k] “/ �]]( ` 	]+™ LTRE TSM

ı k]å -ı]	 k] ( �] œ] � k] ı]+˘]]	]] ˙]]˝]] n+ LTTOTXM

�] k]	]] � ] ^˘]	+ LTYOUSM

˙]] a&
" ��]� “] g&˝] �] n]"˝]] n+ LUTOUVM

�]`� a] � ` �] t] - n]) 0�] k� �]] “/ LUWOV[M

)]˙] k� ]] k) � œ] ^�]�]]� œ] LROVSM

RT ]`˙] ] k]	 k]�]]�]] LROZM

�]`� a] ^�]�]]� œ] ��] œ] k&˝]] ˛]] LR[ORXM

] k]	 k]�]]� k] � ` ^�]�]]�] � ] �]˝]�]]
�]�]�]]�]] LRYOSTM

� k] gt+ - n]) ˙ o]�]�]` ı] n]ˇ k] LSUOT[M

)] “/ � ] &]	]] - n]) �]�]`) LTROTTM

�]`� a] 	 k] ^�]�]]� œ] ]˝]]� ) �]^�]
�]�]]�]`
ı g])` � ` LTUE TVM

� k] gt+ - n]) ˙ o]�]�]` ı] n]ˇ] œ] � ] �]˝]�]]
�]�]�]]�]] LTWOUTM

^!ı]] �]ä]]	]] - n])  k]�]� `�]˝]` �] k]˝]` LUUOUWM

]å] ˙]]�] LUXOV[M

�]ä]]	 k] � k] 	]�]` - n]) ı a])]	]` ˘]`ä œ] LVRE VSM

�]`� a] -ı]	 k] /�]] k� � œ] a#� )]�]] �]�]] LVTOVYM

RU � g]+		]] ]ı]^˝]��]] k&	 k]�]]� k] � ] ^�]) � ]" ^&�]]
�]�]] LRORSM

�]`� a] 	 k] VE[[[ � k] ^�]�]]�]] LRTOSRM

�]`� a] ı]]	]` ı]) ˘]�]˝]] n+ LSSOTTM

�]		 k]�])˝] � œ] ˘ o]�]] � )˝]] n+ LTUOTWM

RV o/�]]	]` ı] o)ı])]- œ] � ] ı])&]( ]�] ^� �]] LROZM

^&�] � k] ^	]� �]	 k]�]]�]` ]]˝ œ] +` g&^
]˝]
� )˝]` Ÿ+ LR[OS[M

( `	]` k� � ` - n])˝] � ] ^�]��]]�] ] a+˝]
]å] ˛]] LSROSYM

�]`� a] � “/ ]`�]]^)�] t] #`� � )˝]] n+ LSZOTRM

�]`� a] UE[[[ � k] ^�]�]]˝]] n+ LTSOTZM

RW ^˘]	+ ^&�]]	 k] k� ^�]4 � +] LROUM

( )`^�]�] œ] - n]) �] g&^� �] œ] � ] �]�]`) LVORSM

)]˙] � ` ˘]]^]�] t] LRTOS[M

� o]$�]` ˘]¸]	] ı]) ]	]]�]` ˙]]4�]` LRYM

�]`� a] -ı]	]` �] n]˝] � ` �]^�]
�]�]]�]`
� )˝]] n+ LSROSTM

�]˘˘]] ˘ k]�]] � n]	] n+ LSUOSYM

RX �]`� a] � ] Î ı] ]&�]] LRORTM

)] “/ k� &]	 k] k� ])]]) ^�]��]]�] LRUOSRM

�]`� a] ^( ) � k] -ı]	]` �] n]˝] � ` �]^�]
�]�]]�]`
� )˝]] n+ LSSE STM

�]!�]` k� � at]+ � k] ^�]� k] ^�]� k� � k] � ) -&]
^� �]] LSUOSXM

RY )]˙] � œ] � n]	] �]]� k] ]å] LROWM

^�]��]]�] � ` )]+ � œ] ]]ˇ]] t4 $]�]	]] LXORRM

�] k]�]` a+ “/ � k]å � ` ^�]�]]�] LRSORUM

�]] “/ � k] ı]] � k]	]] LRVOS[M

�]]( 	] � )	 k]�]]� k] &]�] � ` ^�]�]]�] LSROTVM

RZ �]]&` - n]) ˝]�]]� LROZM

-^�]�]]^+˝] )+	 k] � ] ˝] k]+( ] LR[ORSM

�]`� a] ]˘˘] œ] � k] -]�]`
] k&˝]] n+ LRTORVM

4� -�]`) 	] n]˙]�]]	] � ] �]�]]�] LRWOSUM

)]˙] k� ^�]4 ˝�]]�] LSVOT[M

S[ o-� g]) œ] k� ]]�] k� �]ä] g&)C ])]])
�]ä] g&)` LRORWM

�]`� a] ^( ) � k] -ı]	]` �] n]˝] � ` �]^�]
�]�]]�]`
� )˝]] n+ LRXORZM

)]˙] � œ] �]]�] ı]&�]` k� ^�]4 � a]ä]]^)�] LS[OSYM

�]`� a] ] a+˝] œ] k� ^�]4 ^( ) n]˝]` n+ LSYM

& k] o-ˇ k] -]&^�]�] œ] � k] #`� � )˝]] n+ LSZOTUM

SR �]`� a] )]˙]] � ` n+^�]�]˝] � k] &]^�]�]
+ k]˝]] n+ LRORRM

�]`� a] � o]^&) � k] � a]Ã � )˝]] n+ LRSORXM

o-˙]`) k� ı k]å � k] �]]ı] k&˝]] n+ LRYOSSM

RW[V �]¢]` �]]) o]�]



R /�] ^� ˝]]�] � œ] �]`� a] �]�]`+ � k�
˙]`�]	] � ] /^˝]+]�] n+D �]+ -ì]]+�]

k� � o]�] R � k] - n]) 0�] k� � o]�]˙] &]^�]& k�
� o]�] S � k] ˛]]D ı k]�] n+ �]`� a] � ` � o]�]]�]
]`B
S -ì]]+�] � k] /�]+]� ı n]&] a+-]E T

/�]+]� � k] �]] g� �]E U

�]] g� �] � k] �] g+&] V - n]) 0�] k�
�]] “/ ı n]&] a+4E

RBR � �]] r�]�]`+]C -^�]^
]�˝] ˙]	]Ds

T �] g+&] � k] ı k] k)�] - n]) ˙ k])+ ı n]&] a+4 R

^˙]	]� ` �] t] ˝]]�]]) ˛]`E
ı k] k)�] � k] k+�]) k]	] ı n]&] a+-]E S

k+�]) k]	] � k] )]�]E T

U )]�] � k] -��]`	]]&]�]E
-��]`	]]&]�] � k] 	]+�] k]	]E U

	]+�] k]	] � k] �]
]�] k]	]E
V �]
]�] k]	] � k] �] k]-ä] ı n]&] a+-]E

�] k]-ä] � ` �] t] )]+]�] ˛]`D V

�]`� a] k� -^ˇ]� ]) ı]) �]�]]�] 0#]�]]
�]�]] LSTOSXM

& k]  k]" œ] � ` ^�]�]]�] LSYOTSM

� g]	] � )	 k]�]]� k] ]]�]]]	] œ] � ` ^�]�]]�] LTTOUWM

� k]	 k] � ] � a]��] ı]˝˛]) a#� )]�]] �]�]] LUSM

SS �]]&` � ` &]�]˝] � ` ^�]�]]�] LRORUM

ı])� k]��]) - n]) �]î]]" LRVOSSM

�] k) a+- œ] k� •ä]&] + k]	 k] k� ]] k) � œ]
�]�]]�] LSTOTTM

& k] �]]� k] ]å` -]�]] t4 LTUOU[M

��]] �]�]`+ &]^�]& � ] � o]�]˙] n+H LUROUWM

ST �]]_�¾]�] œ] - n]) ( )`^�]�] œ] ˙ n]� k] �]˝] ]	] k] LRORSM

�]]_�¾]�] œ] - n]) ( )`^�]�] œ] � k] ^ˇ]�� ])]
�]�]] LRTOTWM

�]Î �]� k]�] k� ^�]4 �]`� a] � ] a&�] LTXOTZM

�]�]`+ � ` �] n]˙ g]&�]` � ` ^	]�]]	]` LROVRM

SU � a]ÃE -� ]�]E � g] o� ı] LXM

� a]�]�]])` � ] Ü]˘]]) ^� �]] ˙]]4�]] LRUM

�]+]O� o]� " LSRE SSM

o/�]]	] k�  k] k" � ` ^	]�]]	]` LT[M

o-˙]`) � ] ı k]å LTSOTUM

˙ n]� k] 	 g]+ k� ^&	] ˛ k] LTXOTZM

˙]]�]˝ k] )+ k] LUSOUUM

^�]��]]�]�] k]��] &]�] - n]) a&
" &]�] LUVOVRM

�]�]`+ � ` �] n]˙ g]&�]` � ` ^	]�]]	]` LROUWM

SV &�] at� �]]^)�] œ] � ` ^�]�]]�] LRORTM

˝] k]å œ] � ` ^�]�]]�] LRUOT[M

� k]å œ] - n]) ]� ^)�] œ] � ` ^�]�]]�] LTROUWM

SW �]]˙]� E �]`� a] � k] �]]) $]�]	 k] � ` �]]^ä]�]
� )˝ k] Ÿ+ LROVM

�]`� a] k� ^�]) ı]) ˝ k]�] t0 k$�]] �]�]] LWORTM

-]^�])` ( �]+ - n]) �]`� a] k� �]]˛]
^�]��]]�]�]]˝] LRUOSVM

Ü]� a] k� � o]ˇ�]]O�] k]˙] � ` � a]Î -]˝] LSWOT[M

�]`� a] 	 k] ]˝]]�]]E ı]˝])�] 0�]� ] /	]� ])
� k)�]] LTROTVM

�]`� a] �]˝]�]�]	]` � œ] Ü]]˛ “]	]] � )˝]] n+ LTWOUWM

�]`� a] � ` ^�])�˝]])` LUXOVWM

�]+]�]�]] k� �]]�]	 k] � a]� &�]] LVXOWYM

ı]˝])�]E �]`� a] � k] ˙]]	]	 k] � k] /	]� ])
� )˝]] n+ LWZOXVM

SX �]`� a] E ı]`�]]˝ a]�] k� +�]]� k] ^� �]] �]�]] LRE SM

�] g+&] ( t]�]` �]�]] � k]˝]] n+ LTOR[M

�]`� a]E ı]`�]]˝ a]�] k� �]]�]	 k] LRROSWM

�]] k� �]]�]	 k] �]ä]]� 0å]�]] �]�]] LSXOTRM

� a]�]� a]˝]] � œ] � ]# ı]) # œ]� ^&�]] �]�]] LTSOUUM

�]`� a] � ` �] n]˝] LUVOVWM

�]`� a] � k] &( 	]]�]] �]�]] LVXOWRM

� ì] ı]) �]�˝] ı]+)] ^]#]�]] �]�]] LWSOWWM

SY �]`� a] � k] �] k) a+- œ] � œ] � k] •ä]&] ^� �]] �]�]] LROR[M

� n]^	]� œ] � k] ^)��]˝] &` �]�]` LRRORVM

˘ k]� k] ]	]]	 k] � ` -]�]] LRWOS[M

-ˇ�]y R
R 0˝] SSBRY
S R/˝] RXBRR

�]˝] ZBSX
� g]� RBTSE TT

T 0˝] SRBT
U 0˝] SVBSW

R/˝] RBTU
V 0˝] SZBTV
�������������������

g&�])] � q]�]y
R 0˝] TYBSZE T[
S Î ˝] UBRYOSS
T R/˝] SBZ
U R/˝] SBR[E RR
V �]+ SBR

�]¢]` �]]) o]�]QRBV RW[W



�] k]-ä] � k] - k]� k]& ı n]&] a+-]E - k]� k]&
� ` �] t] Î ˝] ˛]`D R

- k]� k]& � k] ^�]� n] ı n]&] a+-]E S

W ^�]� n] � k] )]˙]] &]^�]& T

- n]) &]^�]& � k] � a]	 n]�]]
] ı n]&]
a+-]D U � a]	 n]�]]
] 0�] - n])˝] � k]

ı n]&] a+-] ˙] k] ı]+	 k] 0^)�]]+ � `
ı]˝
]` ˛]`D

X � a]	 n]�]]
] � k] ) g+^�]�]]�] ı n]&] a+-]E V

) g+^�]�]]�] � k] -^�]�]]+E
-^�]�]]+ � k] -]�]]E W

Y -]�]] � k] �]+ k]�]]ı]]˝]E X

�]+ k]�]]ı]]˝] � k] �]+ k])]�] Y

- n]) �]+ k])]�] � k] 0_˙˙]�]]+ ı n]&]
a+-]D

Z 0_˙˙]�]]+ � k] �] k]˝]]�] ı n]&] a+-]E Z

�] k]˝]]�] � k] -]+]˙]E R[

-]+]˙] � k] ^+˙]^� �]]+E RR

R[ ^+˙]^� �]]+ � k] �]
]�� k]E RS

�]
]�� k] � k] -]�] k]
] RT

- n]) -]�] k]
] � k] �] k]^�]�]]+ ı n]&]
a+-]D RU

RR �] k]^�]�]]+ RV � k] �]� k]
�]]+ RW - n])
0�] k� �]] “/ ı n]&] a+4D 0�] & n])]
]E
�] g+^&�] œ] � k] � o]&` �]
]]� ) � n]^�]O
	] k]
] 	 k] ˙]]�]] �]�]]D RX

RS � n]^�]	] k]
] � œ] �]� k]
�]]+ � k] �]]	]˝]`4	]
ı n]&] a+-]E

�]]	]˝]`4	] � k] ˙]Í �]]� k]	]E RY

RT ˙]Í �]]� k]	] � k] -�]` g+&E
-�]` g+& � k] 4	�]]� `�]E
4	�]]� `�] � k] -ä] k])E

RU -ä] k]) � k] �]]& k]� E
�]]& k]� � k] -]`�]
- n]) -]`�] � k] 4	]` g+& ı n]&] a+-]D

RV 4	]` g+& � k] 4^	]-]ä]) ı n]&] a+-]E
4^	]-]ä]) � k] �]¢]]
]E
�]¢]]
] � k] �]] g� �]

RW - n]) �]] g� �] � k] � g]� a]( ı n]&] a+-] ˙] k]
�]^)�]�] � ] ı]^˝] ˛]]D �]^)�]�] 
 k]
�]`� a] � k] ˙]
�] ^&�]] R ˙] k] �]�]`+ S

� +	]]˝]] n+D
RX -ì]]+�] � k] 	 k]� ) &]^�]& ˝]� a� 	]

^�]	]]� ) RU ı]`^æ�] t] a+ ”/D &]^�]& � k]
	 k]� ) 0�] �]�]�] ˝]� RU ı]`^æ�] t] a+ ”/E
˙]�] �] g+&` � n]^�]	] k]
] � ` � t]ˇ a]-] “/ � œ] �]4D
� n]^�]	] k]
] � ` � t]ˇ a]-] “/ � k] 	 k]� ) �]�]`+ ˝]�
RU ı]`^æ�] t] a+ ”/D

RY �]`� a] �]�]`+ � ] ˙]
�] /�] ˝])+
a+-]D 0�]� ` �] t] �]^)�]�] � ` �]�]] “/ � g]� a](

� k] + k] ˘ a]� ` ˛]`D �]�]) �]]&` � k] ı]+	 k]
˙]�] �]+ at� �]])` +` ˛]`E ˝]�] ı])� k]��]) � `
ı]^�]¾] �]_�˝]� � ` ˝]]� ˝] � k] �]^)�]�] �]� “]O
�]˝]` a+ “/D T RZ �]�]) 0�]� ] ı]^˝] � g]� a](
	] k]�] œ] k� �]]�]
 k] 0�]� ] ˝]�]]�]] 
]+™
�]
]]
]] ˘]]+˝]] ˛]] ��] œ]^� �]+ 4� 
 k]�
o/�]]
] ˛]]D /�]^	]4 0�]
 k] ˘ a]ı] k� � k] �]^)O

�]�] � k] ˝]	]]� k&
 k] � ] /)]&] ^� �]]D U

S[ 	 k]^� 
] /�] �]] k) � œ] �] k]˘]O^�]˘]]) � )
 k]
k� �]]& ˙]�] �]+ �] k] �]�]]E ˝] k] 0� k] �]ı]
 k]

� œ] �]+ k]�]]� � ] ��]� “] g&˝] ^&]]�]` ^&�]]D
��]� “] g&˝] 
 k] 0�]� k] � +]E r� g]� a]( E &]^�]& k�
� o]�]˙]E ˝ g] �]^)�]�] � k] �]]&` � )
 k]� � k] �]˝]
$) ��] œ]^� ˙] k] 0�] k� �]� “] � œ] n+ �]+ ı]^�]¾]
�]_�˝] � ` ˝]]� ˝] � k] n+D V SR �]^)O
�]�] 4� � k] k" � k] ˙]
�] k&�]`D ˝ g] 0�]� ]

]]�] �]`� a]� )]
]] W ��] œ]^� �]+ -ı]
 k]
	] k]�] œ] � k] ı]]ı] œ] � k] 0Ã]) ^&	]]4�]]Ds X

SS �]+ �]�] /�]^	]4 a+-] ˝]]^�

RBRY � �]] rä] k])&]) �]_�˝]Ds RBS[ � �]+
0�] STX ˙]�]+ œ] � œ] � k] ı]+	]` ˙]�]+ n+E ˙]+ t]
�]+ k]
]] �]]�] � g]�]]�]` �]]�¾] � œ] ı]]�]] ˙]]˝]] n+D
-^˝]y � V k&� œ]D ��]]yE r-ı]� k] ]) 	]]� k]Ds
RBSR � �]+ �]]�]E /ì]]�]` �]]�] r� k]� g]s - n])
r�]+ k]� g]s k� ˙ n]�]] n+E ^˙]�]� ] �]˝]	]�] n+
r�]+ k]
]] 0Ã]) n+Ds

-ˇ�]y R
R Î ˝] UBRT

S R/˝] SBRS

T R/˝] SBRTE RV

U S�]�] RSBSU
R/˝] TBV

V R)] RRBUT

W R/˝] TBR[ORZ
S/˝] RUBR

X R)] RVBSU

Y S/˝] SRBR

Z S)] RVBTS

R[ S)] RVBTY

RR S)] RYBR

RS S)] S[BSR

RT S/˝] TTBS[

RU S)] SRBSU

RV S)] STBTU

RW R/˝] TBRVE RW

RX S)] SUBRSE RV
S/˝] TWBZE R[

RY 4˙] TBS
�] k+ RSBR

�������������������

g&�])] � q]�]y
R �]˝] RTBVV

�]) WBT

S 	 g]� TBSTOTY

T 	 g]� RBTV

U 
�] SUBR

V 	 g]� RBTV

W �]˝] RBSV
	 g]� RBTR

X 	 g]� SBT[
� g]+ RBSZ
Ü k]�] UBRS
Ü k]�] VBTR
/( RBX
/ì] XBSV
Rı]˝] SBSU

RW[X �]¢]` RBWOSS



�]+ k]�]]� � ] �]+ �]˘]	] ı g])] + k]E ˙] k] 0�]	 k]
-ı]	 k] �]^�]��]�]˝]] � k] � +
]�]]�]] ˛]]E
ST r k&�]I at� �]])` �]� “]�]˝]` + k]�]` - n])
4� � k] k" � k] ˙]	�] k&�]`D � k] 0�]� ] 	]]�]
/��]]	 a]4
] )� œ]� k]Es R ^˙]�]� ] �]˝]
]�] n+E
rı])� k]��]) +�]] k) �]]˛] n+Ds S

SU ˝]�] � g]� a]( 	]™& � k] ˙]]�] 0# ] - n])
0�]	 k] � n]�]] +` ^� �]] ˙ n]�]] �]+ k]�]]� k�
��]� “] g&˝] 	 k] 0� k] �]˝]]�]] ˛]]D �]+ -ı]	]`
ı]˝	]` � k] -ı]	 k] �]) 
 k] -]�]]D SV �]�])
˙]�] ˝]� �]^)�]�] 	 k] � k] k" � k] ˙]	�] T 	]
^&�]]E ˝]�] ˝]� � g]� a]( 	 k] 0�] k� �]]˛] �] n]	]O
� o]� o]ˇ] 	]+™ )� k]D � g]� a]( 	 k] 0�] �]˘˘ k] � ]
	]]�] �]`� a] )�]]D U

S �]`� a] � ] ˙]	�] �] g+^&�]] k� � k]˝]
 k] k+�] V

� œ] + k] ˘ a]� ] ˛]]D 0	] ^&	] œ] k+) k] k&�]� W

�] g+^&�]] � ] )]˙]] ˛]]D �]`� a] k� ˙]	�] k�
a� ! �]�]�] �]]&E k&�] k]I ı g])�] � k] a� !

˙�] k]^˝]�]`� �]Î �]
 k]�] -]4D S � k] ı g]!	 k]

]� k]E r�] g+^&�] œ] � ] ˙] k] )]˙]] X ı n]&] a+-]
n+E �]+ � + t] n+H ˙]�] +�] ı g])�] � œ]

˛ k]E ˝] k] +�]	 k] 0�]� ] ˝]])] k&�]] ˛]]D
/�]^
]4 +�] 0� k] o&$�]˝]� � )	 k] -]4
Ÿ+Ds T �]+ � a]	]� ) )]˙]] k+) k] k&�] �]�])]

�]�]] - n]) ı g] k) �]Î �]
 k]�] � œ] �]
]�]
]` �]˘]
�]�]`D U k+) k] k&�] 	 k] �]�]` Ü]ˇ]]	] �]]˙]� œ]
- n]) �]]_�¾]�] œ] � k] /� ¹] ^� �]] - n])
0	]� k] ı g]!] ^� �]�]`+ � � ] ˙]	�] � + t]
+ k]	]] n+D V 0	+ œ]	 k] � +]E r�] g+^&�]] k�
� k]˝]
 k] k+�] � œ]E Y �] œ]^� �]^�]��]�]˝]] � k]
�]+ ^
]�]�]]�]] �]�]] n+E W F k+ �] g+&] k�
/
]] k� k� � k]˝]
 k] k+�]E ˝ g] �] g+&] k� )]˙�]O
ı]]
] œ] k� ^
]4 ^� �]` �]` �]]�]	 k] � œ] �]�]� k]
! k]"] �]+) 	]+™E �] œ]^� ˝ a]�]` � k] 4�

RBSSE SUC SBRT �-^˝]y � V k&� œ]D SBR
��]&]�]�]` k&� œ]D � �]] r�]˙ g]�]`Ds SBS
� �]] r0�] k� �]]�]	 k] � a]� � ) Ü]�]]�]Ds SBU
� �]] r�]�]`+]C -^�]^
]�˝] ˙]	]Ds

)]˙] � )	 k]�]]
]] ^	]� 
 k]�]] ˙] k] ˘])�]] k+ � `
˝])+ � k])` Ü]˙]] /�])]4
] � ` -� a]�]] “/
� k)�]]DGs R

X ˝]�] k+) k] k&�] 	 k] ˘ a]ı] k� � k] 0	] ˙�] k]^˝]O
^�]�] œ] � k] � a]
]�]]�]]D ^( ) 0	]� k] -˘!`
˝])+ ı g]!˝]]! � ) k� ı]˝]] 
]�]]�]] ^�
0	 œ+ �]+ ˝]])] ı]+
]` �]]) � �] 	]ä])
-]�]] ˛]]D Y ^( ) 0�]	 k] �]+ � +� )
0	 œ+ � k]˝]
 k] k+�] � k]˙]]E r˙]]- k]E -˘!` ˝])+
gt%æ k] - n]) 0�] �]˘˘ k] � ] ı]˝]] 
]�]]- k]D

˙]�] �]+ ˝ a]� œ+ ^�]
] ˙]]4 ˝] k] -]� ) � a]� k]
�]�]) k&	]] ˝]]^� � Ÿ] �]` ˙]]� ) 0� k] o&$O
�]˝] � tÎ Ds Z )]˙]] k+) k] k&�] � ` �]+
�]]˝] � a]	]	 k] k� �]]& ˙�] k]^˝]�]` �]+ t] � k]
^	]� 
] ı] kåD ˝]�] k&�] k]I �]+` ˝]])] ˙] k] 0	 œ+
ı g])�] � œ] ^&�]]�]` ^&�]] ˛]]E S 0	] k� -]� k]O
-]� k] ˘]
]	 k] 
]�]] - n]) ˙]]� ) 0�] �])
k� 1 ı]) #+) �]�]] ˙]+ t] �]+ �]˘˘]] ˛]]D

R[ ˙]�] 0	+ œ]	 k] ˝]] k) � k] #+)˝ k] k&�]]E
˝] k] 0	]� ` � a]�]` � ] ^#� ]	]] 	] )+]D
RR � k] �]) k� o-&) �]4 - n]) �]˘˘ k] � k]
0�]� ` �] t] �]^)�]�] k� �]]˛] k&�]]D 0	+ œ]	 k]
�]˘˘ k] k� -]� k] ^�])� ) 0� k] o&$�]˝]�
^� �]]D ^( ) -ı]	]]O-ı]	]] �]ä]]	]] �] k]
]O
� ) 0� k] ˝] k]+ k( � œ] �] k]	]]E 
] k]�]]	] - n])
� o]ˇ])�] ^&�]]D RS �]�]) ı])� k]��]) 	 k]
�]ı]	 k] � œ] 0	 œ+ ˘ k]˝]]�]	]` &` T ^� k+) k] k&�] k�
ı]]�] ^( ) 	] ˙]] t4D /�]^
]4 � k] g&�] k) )]�˝ k]
� k] -ı]	 k] k&�] 
] n]" �]4D

RT 0	] k� ˘]
 k] ˙]]	 k] k� �]]&E k&�] k]I
�]+ k]�]]� � ] ��]� “] g&˝] � g]� a]( � k] �]ı]	 k] � œ]
^&�]]�]` ^&�]] U - n]) 0�]� k] � +	 k] 
]�]]E
r0# E �]˘˘ k] - n]) 0�]� ` �] t] � k] 
 k]� )
^�]Ò] �]]�] ˙]]D ˙]�] ˝]� � Ÿ] 	] � gt+E �]+™
)+	]] �] œ]^� k+) k] k&�] /�] �]˘˘ k] � k] �]])
$]
]	 k] k� ^
]4 /�]� ` ˝]
]]�] � )	 k]�]]
]]
n+Ds RU /�]^
]4 � g]� a]( 0# ] - n]) )]˝]

SBRR � �]] r� a]� � ) 0� k] Ü]�]]�]Ds

-ˇ�]y R
R �]�] XBRU

S �]�] YBYE R[

T � g]� SBX

U � g]� SBSR

�������������������

-ˇ�]y S
V �]` VBS

� g]� SBU

W � g]� RBV

X �]˝] SXBTX

Y � g]+ XBUS

�������������������

g&�])] � q]�]y
R S�]�] VBS

�]` VBS

S �]˝] SBS

T �]˝] SBSS

U �]˝] RBS[
�]˝] SBRZ

�]¢]` RBSTQSBRU RW[Y



� œ] +` �]˘˘ k] - n]) 0�]� ` �] t] � k] 
 k]� ) ^�]Ò]
˘]
]] �]�]]D RV �]+ k+) k] k&�] � ` �] n]˝]
˝]� �]+™ )+]D /�] ˝])+E �]+ �]]˝] ı g])`
a+ “/ ˙] k] �]+ k]�]]� 	 k] -ı]	 k] �]^�]��]�]˝]] � k]

� +
]�]]�]` ˛]`E r� Ÿ]	 k] -ı]	 k] � k] k" � k] ^�]Ò]
� k] � a]
]]�]]Ds R

RW ˙]�] k+) k] k&�] 	 k] k&�]] ^� ˙�] k]^˝]O
^�]�] œ] 	 k] 0� k] ˇ] k]�]] ^&�]] n+E ˝] k] �]+
-]�]O�]� g]
]] + k] 0# ]D 0�]	 k] -ı]	 k] � k]�]� œ]
� k] � k]˙]� ) � k]˝]
 k] k+�] - n]) 0�] k� -]�]O
ı]]�] k� �]�]` ^ä]
] œ] � œ] ^˙]˝]	 k] 
]å k� & k]
�]]
] k� - n]) 0�]� k] ! k] k" ˛ k]E 0	] �]�]� k]
�])�]] $]
]]D 0�]	 k] ˙�] k]^˝]^�]�] œ] � k] �]�]�]
� ] ˙] k] # `� O# `� ı]˝]] 
]�]]�]] ˛]]E S

0�]` k� � a]˝]]^�]� k4�]] ^� �]]D RX /�]
�]"	]] � k] �]+ �]]˝] ı g])` a+ “/ ˙] k] ^�]� “]O
�]]+ �]^�]��]�]˝]] � k] � +
]�]]�]` �]�]` ˛]`E
RY r)]�]]+ � œ] ) k]	 k] - n]) �]]˝]�] �]	]]	 k] � `
-]�]]ä] � a]	]]�]` k& )+` ˛]`D �]+ )] k+
]
˛]` T ˙] k] -ı]	 k] �]˘˘] œ] k� ^
]4 ) k] )+`
˛]` - n]) ^� �]` �]` ˝])+ � ] ^&
]]�]] 	]+™
˘]]+˝]` ˛]` �] œ]^� � k] -�] 	]+™ ) k+Ds U

RZ k+) k] k&�] k� �])	 k] k� �]]&E k&�] k]I
^�]Ò] � œ] �]+ k]�]]� � ] ��]� “] g&˝] � g]� a]( � k]
�]ı]	 k] � œ] ^&�]]�]` ^&�]] V S[ - n]) 0�]	 k]
� +]E r0# E �]˘˘ k] - n]) 0�]� ` �] t] � k]

 k]� ) /�])]4
] k&�] ˘]
]] ˙]]E �] œ]^�
˙] k] �]˘˘ k] � ` ˙]]	] 
 k]	]] ˘]]+˝ k] ˛ k] � k]
�]) ˘ a] k� Ÿ+Ds SR ˝]�] � g]� a]( 0# ] - n])
�]˘˘ k] - n]) 0�]� ` �] t] � k] 
 k]� ) /�])]4
]
k&�] ˘]
]] �]�]]D SS �]�]) �]+ � a]	]O

� ) ^� -)^�]
]]0�] -ı]	 k] ^ı]˝]] k+) k]O
k&�] � ` ˙]�]+ �] g+^&�]] ı]) )]˙] � )

)+] n+E � g]� a]( �]+ t] ˙]]	 k] � k] $) �]�]]D �]+`
	]+™E ı])� k]��]) 	 k] �]` 0� k] �]ı]	 k] � œ]
˘ k]˝]]�]	]` &` ˛]`E W /�]^
]4 �]+ �]
]`
] X

SBRVE RZC TBT �-^˝]y � V k&� œ]D

k� /
]] k� � œ] ˘]
]] �]�]]D ST �]+ -]� )
	]]�])˝] R 	]]�] k� �]+) � œ] �]�] �]�]]D
/�]� k] � k] �]�& ı g] k) a+4 ˙] k] �]^�]��]�]˝]]- œ]
� k] � +
]�]]4 �]4 ˛ k]E r�]+ 4� 	]]�])`�
� +
]]4�]]Ds S

T 0	] ^&	] œ] � g]+		]] T �]ı]^˝]��]] k&	 k]O
�]]
]] �] g+^&�]] k� �]`)]	] /
]]� œ] � œ]

-]�]] - n]) �]+ Ü]˘]]) � )	 k] 
]�]]E U

S rı]�˘]]˝]]ı] � ) k] �] œ]^� ��]� “] � ]
)]˙] ı]]�] -] �]�]] n+Ds V T &)O
-�]
] � g]+		]] �]+` n+ ^˙]�] k� �]] k) � œ]
�]^�]��]�]˝]] �]�]]�]]+ W � k] �]+ � +
]O
�]]�]] �]�]] ˛]]E r� a]	] k]I �]`)]	 k] � œ] � k] “/
ı a]� ]) )+] n+E F�]+ k]�]]� � ] )]�˝]] ˝ n]�]])
� ) k]E 0�]� ` �]å œ� �]`ˇ]` � ) k]DGs X

U � g]+		]] t1 " k� �]]
] œ] � k] �]	 k] � ı] kå
ı]+	 k] ˛]] - n]) � �]) ı]) ˘]�] kå � ] ı]¸]
�] t]ˇ k] a+4 ˛]]D Y 0�]� ] �]]	]] ^"^»�] t]
- n]) ˙ o]�]
]` �]+& ˛]]D Z V ˝]�] �]Î O
�]
 k]�]E ı g] k) �] g+^&�]] - n]) �])&	] 	]&` k�
-]�]Oı]]�] k� �]] k) /
]] k� � k] 
] k]�] 0�] k�
ı]]�] ˙]]	 k] 
]� k]D R[ W � k] -ı]	 k] ı]]ı] œ] � k]
� a]
]� ) �]]	] 
 k]˝ k] ˛ k] - n]) �]+ 0	 œ+ �])&	]
	]&` � œ] �]ı]^˝]��]] k&˝]]� ˛]]D RR

X ˙]�] � g]+		]] 	 k] � “/ ( )`^�]�] œ] - n])
�] g&^� �] œ] RS � k] �]ı]^˝]�� k] � ` ˙]�]+ -]˝ k]
k&�]] ˝] k] 0�]	 k] 0	]� k] � +]E r- k) �] t]ı]
k� � t]ı] k]
] k]E RT ^� �]	 k] ˝ a]� œ+ -]�]]+ � )

^&�]] ^� ˝ a]�] -]	 k]�]]
 k] � +) � k] �]]�]
�]� ˝ k] + k]H RU Y /�]^
]4 ı]�˘]]˝]]ı]
^&�]]	 k]�]]
 k] ( 
] ı n]&] � ) k]D Z -�] �]+
�]˝] �] k]˘] k]E F+�] ˝] k] -ì]]+�] k� � o]�]˙]
Ÿ+DG RV �] œ]^� � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� ı])O

� k]��]) /	] ı]˝˛]) œ] � k] -ì]]+�] k� ^
]4
� o]˝]]	] ı n]&] � ) �]� ˝]] n+D R[ ı k]å œ] � `

SBST � �]+ �]& �]]�]& r o- a� )s k� ^�]4
/�˝ k]�]]�] + k]	 k]�]]� k] /ì]]	]` �]& � k] ^	]� �]]
n+D TBW � �]] r a$]� ` ^&�]]˝]]Ds

-ˇ�]y S
R + k] RRBR

S �]˝] SBX

T 0˝] TVBRZ

U ^�]� “] TRBRV

V �]˝] RBS[

W �]˝] SBRS

X �]) RBZ
� g]� SBTZ

�������������������

g&�])] � q]�]y
R � g]+ RBUV

S �]�] RRBR
�]�] VTBS
^�]� “] STBV
˙]� TBY

�������������������

-ˇ�]y T
T � g]+ RBW

U �]) RBTE U
� g]� TBTOW

V �]˝] UBRX

W �]) RBS
� g]+ RBST

X �]�] U[BT

Y S)] RBY

Z �]) RBW

R[ �]) RBV

RR �]) RBZ

RS �]) RSBRY
� g]� XBT[

RT �]˝] RSBTU

RU �]˝] STBTT
� g]� TBXOZ
� g]� SRBST

RV � g]+ YBTTE TZ

RW[Z �]¢]` SBRVQTBR[



˙]å ı]) a� 
+]å] )�]] ˙]] ˘ a]� ] n+D +)
�]+ ı k]å ˙] k] -˘!] ( 
] 	]+™ k&˝]]E 0� k]
� ]"� ) -]�] � œ] �] œ]� ^&�]] ˙]]4�]]D R

RR � Ÿ] ˝] k] ˝ a]�+] k) ı]�˘]]˝]]ı] � ` �]˙]+ � k]
˝ a]� œ+ ı]]	]` � k] �]ı]^˝]��]] k&˝]] gt+D S �]�])
˙] k] � k] k) �]]& -]	 k]�]]
]] n+E �]+ � a]�]� k] � +™
�]_˝]�]]
]` n+D � Ÿ] 0�]� ` ˙ g]^˝]�] t] 0˝]])O
	 k] k� �]` 
]]�]� 	]+™ gt+D T �]+ ˝ a]�] 
] k]�] œ]
� k] ı]^�]¾] �]_˝] � k] - n]) -]�] � k] �]ı]O
^˝]��]] k&�]]D U RS 0�] k� +]˛] � œ] -	]]˙]
( "� 	 k]�]]
]] � k]
]˘]] n+E �]+ -ı]	 k] �]^
]O
+]	] � k] ı g])` ˝])+ �]]( � k)�]] - n])
-ı]	 k] � k] gt+ � k] ˝] k] /� ¹] � ) k� �] k]&]�] � œ]
)� k]�]]E �]�]) � g]�]` � k] 0�] -]�] � œ] ˙]
]]
k&�]] V ^˙]� k] � a]�]]�]] 	]+™ ˙]] �]� ˝]]Ds
RT ^( ) �]`� a] �]
]`
] � k] �])&	] 	]&`

k� ı]]�] -]�]] ˝]]^� � g]+		]] � k] �]ı]O
^˝]��]] 
 k]D W RU �]�]) � g]+		]] 	 k] �]+
� +� ) 0� k] ) k]� 	 k] � ` � k]^�]�] � `E
r� a]� k] ˝] k] � a]& ˝ k] k) +]˛] � k] �]ı]^˝]��]] 
 k]	 k]
� ` ä]Î )˝] n+ - n]) ˝ g] � k] k) ı]]�] -]�]]
n+Hs RV ˝]�] �]`� a] 	 k] 0�]� k] � +]E r/�]

�]˝] k4�]] +` + k]	 k] k& �] œ]^� +� œ] �]+`
� )	]] ˘]]^+4 ˙] k] ı])� k]��]) � ` 	]ä]) � œ]
�]+`� n+Ds ˝]�] � g]+		]] 	 k] 0� k] 	]+™ ) k]� ]D
RW �]ı]^˝]��]] 
 k]	 k] k� �]]& �]`� a] ( n])	]
ı]]	]` � œ] � k] 1 ı]) -]�]]D ˝]�] -]� ]�]
� a]
] �]�]] X - n]) 0�]	 k] ı])� k]��]) � `
ı]^�]¾] �]_˝] � k] 4� � � g]˝]) k� Î ı] � œ]
0�] ı]) 0˝])˝ k] k&�]]D Y RX ˝]�]` ��]� “]
� k] -]�]]ä] -]�]`B Z r�]+ � k])] ı�]])] � k]"]
n+D R[ � Ÿ]	 k] /� k] � o]ä g]) ^� �]] n+Ds RR

U ˝]�] ı])� k]��]) � ` ı]^�]¾] �]_˝] �]`� a]
� k] �]`)]	 k] � œ] 
 k] �]�]`D �]+ t] � n]˝]]	]�

	 k] 0� k] a( �]
]]	 k] � ` � k]^�]�] � `D RS

TBRV � �]] r	 k]� Ds UBR ��]]yE r/]�]`�]Ds
�]&]�]�]` k&� œ]D

S �]`� a] 	 k] U[ ^&	] - n]) U[ )]˝] 0ı]�]]�]
^� �]] ˛]]E ^( ) 0� k] � g]�] 
]�]`D T ˝]�]
a( �]
]]	 k]�]]
]] R -]�]] - n]) 0�]	 k] � +]E

r-�]) ˝ g] ı])� k]��]) � ] 4� � k]"] n+E ˝] k]
/	] ı]˝˛]) œ] � k] �] k]
] ^� � k] ) k]^"�] t] �]	]
˙]] t4Ds U �]�]) ˙]�]]�] � œ] �]`� a] 	 k] � +]E
r�]+ ^
]�]] n+E F o/�]]	] � k] ^�] “( ) k]"` � k]
	]+™ �]_
� �]+ k]�]]� k� � at]+ � k] ^	]� 
]	 k]O
�]]
 k] +) �]˘]	] � k] •ä]&] )+	]] n+DGs S

V /�] k� �]]&E � n]˝]]	] 0� k] ı]^�]¾] �]+)
�]Î �]
 k]�] T 
 k] �]�]] - n]) 0� k] � o]^&) � `
!˝] � ` � at] k$) � ı]) 
]]� ) �]å] ^� �]]D U

W 0�]	 k] �]`� a] � k] � +]E r-�]) ˝ g] ı])O
� k]��]) � ] 4� � k]"] n+E ˝] k] �]+ t] � k] 	]`˘ k]
!
] t]�] 
]�]] k& �] œ]^� ^
]�]] n+E F�]+ ˝ k] k)
�]] k) � œ] -ı]	 k] ��]� “] g&˝] œ] � k] a+�] k&�]]DG
- n]) F� k] ˝ a]� k] +]˛] œ]O+]˛] 0# ] 
 œ]� k] ˝]]^�
˝ k])] ı n]) ^� �]` ı]˝˛]) � k] ˘] k]" 	] �]]4DGs V

X �]`� a] 	 k] � n]˝]]	] � k] � +]E r�]+ �]`
^
]�]] n+E F˝ g] -ı]	 k] ı])� k]��]) �]+ k]�]]� � `
ı])`�]] 	] 
 k]	]]DGs W

Y ^( ) � n]˝]]	] 0� k] -ı]	 k] �]]˛] �] a+˝]
+` t1 ˘ k] ı]+]å ı]) 
 k] �]�]] - n]) 0� k]
a&^	]�]] k� �]] k) )]˙�] - n]) 0	]� ` �]]	] k]O

�] n]� ˝] ^&�]]�]`D X Z ^( ) 0�]	 k] �]`� a]
� k] � +]E r-�]) ˝ g] �]�] 4� �]]) � k] k)
�]]�]	 k] ^�])� ) � k])` 0ı]]�]	]] � k)E ˝] k] � Ÿ]
�]+ �]�] a� ! ˝ a]� k] k& gt&�]]Ds R[ �]`� a] 	 k]
0�]� k] � +]E r g&) + k] ˙]] � n]˝]]	]I �] œ]^�
^
]�]] n+E F˝ g] ^�] “( -ı]	 k] ı])� k]��])
�]+ k]�]]� � ` 0ı]]�]	]] � ) Y - n]) 0�]` � `
ı]^�]¾] � k]�]] � )DGs Z RR ˝]�] � n]˝]]	]
0� k] ! k]å� ) ˘]
]] �]�]]D R[ - n]) k&�] k]I
��]� “] g&˝] -]� ) �]`� a] � ` � k]�]] � )	 k]

]� k]D RR

UBUE XE R[ �-^˝]y � V k&� œ]D UBV � �]]
r�]]� k] t1 ˘]` ˙]�]+Ds

-ˇ�]y T
R �]˝] XBRZ

� g]� RTBWOZ

S Ü k]
] RZBU

T � g]+ RBRVE SX

U �]) RBXE Y
� g]� TBRWE RX
� g]+ RBTT
Ü k]
] SBRE U
R a� ) RSBRT

V �]�]] UBR

W �]) RBZ

X � g]� TBSR

Y �]�] RRBS
�]) RBR[E RR
� g]� UBRY
� g]+ RBTS

Z � g]+ RSBSY

R[ �]˙] SBX
� g]� ZBTV

RR �]�] USBR
�]˝] RXBV
� g]� TBSS

�������������������

-ˇ�]y U
RS �]) RBRSE RT

� g]� UBROU
/ì] UBRV

�������������������

g&�])] � q]�]y
R R^˛] TBV

S ��] YBT
� g]� UBU
� g]+ UBTU

T 	] k+ RRBR
�]�] VSBR

U � g]� UBZORS

V �]˙] ZRBRRE
RS

W ��] WBRW
� g]� UBRS
R a� ) R[BZ

X � g]� UBVOY

Y Ü]� SSBZ

Z ��] WBRT
��] R[BS[
� g]� UBY

R[ � g]� UBRT
�]] g� UBX

RR � g]� SSBUT
/ì] RBXE RU

�]¢]` TBRRQUBRR RWR[



RS ˙]�] �]`� a] 	 k] � a]	]] ^� � g]+		]]
� k] ^�])�˝]]) � ) ^
]�]] �]�]] n+E R ˝] k] �]+
�]+ t] � k] �]
]`
] ˘]
]] �]�]]D S RT ^( )
	]]�])˝] ! k]å	 k] k� �]]& �]+ � ( )	] g+�] T � œ]
)+	 k] 
]�]]E ˙] k] �]`
] k� ^� 	]] k) ˙]� g]
 g]	]
- n]) 	]ı˝]]
]` k� ^ä]
] œ] � œ] n+D RU /�]� k]
�]+ �]]˝] ı g])` a+ “/ ˙] k] �]^�]��]�]˝]] �]�]]O
�]]+ � k] � +
]�]]�]` �]�]` ˛]`E RV r k+
� n])O�] g+^&�] œ] k� �]
]`
]E ˙]� g]
 g]	] - n])
	]ı˝]]
]` k� k&�]E ˝ a]�] ˙] k] �]� ao]&) k�
)]�˝ k] ı]) - n]) �])&	] k� 0�] ı]]) + k]E
RW ˙] k] 
] k]�] o-ˇ]� ]) � œ] � n] k# ˛ k]E 0	+ œ]	 k]
˝ k]ä] ) n]�]	]` k&�]`D ˙] k] �] n]˝] k� �]]4
k� k&�] � œ] � n] k# ˛ k]E 0	] ı]) ) n]�]	]` U

˘]�]� `Ds V RX 0�] �]˝] � k] �]`� a] 	 k]
Ü]˘]]) � )	]] - n]) �]+ � +	]] � a]Î ^� �]]E
rı]�˘]]˝]]ı] � ) k] �] œ]^� ��]� “] � ] )]˙]
ı]]�] -] �]�]] n+Ds W

RY �]
]`
] �]`
] k� ^� 	]] k) ˘]
]˝ k]O
˘]
]˝ k] 0�]	 k] �]�] n]	] � k]E ˙] k] ı]˝])�] � +O

]]˝]] n+ X - n]) 0�] k� �]] “/ -_	É�]]�] � k]
�]`
] � œ] ˙]]
] $]
]˝ k] k&�]]D � k] & k]	] œ] �] a!O
�]] k) ˛ k]D Y RZ 0�]	 k] 0	]� k] � +]E r� k] k)
ı]` k! + k] 
] k] - n]) ^˙]�] ˝])+ ˝ a]�] �]!^
]�] t]
ı]� å˝ k] + k]E � Ÿ] ˝ a]� œ+ o/�]]	] œ] � k] ı]� å	 k]O
�]]
 k] �]	]] t1 �]]Ds Z S[ � k] ( n])	] -ı]	 k]
˙]]
] ! k]å� ) 0�] k� ı]` k! ˘]
] ^&4D R[

SR �]+ t] � k] -]� k] �]æ	 k] ı]) �]`� a] 	 k] �]] g� �]
- n]) 0�] k� �]] “/ � g]+		]] � k] k&�]]D � k]
& k]	] œ] ˙]�&` k� � k] k" ˛ k]D RR � k] -ı]	 k] ^ı]˝]]
k� �]]˛] 	]]�] � œ] -ı]	 k] ˙]]
] # `� � ) ) k+

˛ k]D �]`� a] 	 k] 0	 œ+ �]` � a]
]]�]]D RS SS � k]
( n])	] 	]]�] � k] - n]) -ı]	 k] ^ı]˝]] � k] ! k]åO
� ) 0�] k� ı]` k! ˘]
] ^&4D

ST ^( ) �]+ ı g] k) �]
]`
] � ] & n])]
� )˝]] a+-]E RT 0	] k� �]�]]O�]) œ] RU � œ]
^�]�]]˝]] - n]) )]˙] � ` � a]�]�]�])` � ]
Ü]˘]]) � )˝]] )+]D �]+ 
] k]�] œ] � ` +)

˝])+ � ` �]`�]])` - n]) �])`) � `
� �]ä] k])` g&) � )˝]] )+]D R SU 0�]� `
�]�]) �]] k) �]`^)�]] Ü] o]˝] � œ] n( 
] �]�]`D

] k]�] 0�] k� ı]]�] ˝])+O˝])+ � ` �]`�]]O
^)�] œ] - n]) ı]`å]- œ] � k] a&�]` 
] k]�] œ] � k]

]]	 k] 
]� k]D S 0	]� œ] k4� k] 
] k]�] �]` ˛ k]
^˙]	]� œ] a&�" ��]� “] g&˝] �]�]]4 ˛ k] T - n])
^�])�]` U - n]) 
]� � k] k� �]] k) a+4 �]` ˛ k]D
0�]	 k] �]�]� k] # `� ^� �]]D SV /�]^
]4
�]
]`
]E ^&� ]ı a]^
]�]E� �]Î �]
 k]�] - n])
�] g+^&�]] � k] - n]) �])&	] k� ı]]) � k] �]`åO
� `O�]`å 0�] k� ı]` k! + k] 
]`D

V ˙]�] �]`� a] 	 k] �]`å � k] k&�]]E ˝] k]
�]+ ı]+]å ı]) �]�]] - n]) �]+ t] � n]#

�]�]] - n]) 0�] k� ˘ k]
 k] 0�] k� ı]]�] -]4D
S ˝]�] �]+ 0	 œ+ � k] �]]˝ œ] ^�]�]]	 k] 
]�]]B

T r� a]�]` Ÿ+ � k] ^˙]	]� œ] ı])� k]��]) � k]
�]]� “]&� “]	] ı]]	 k] � ` � g]�] n+ � V �] œ]^�
��]� “] � ] )]˙] 0	+™ � ] n+D

U � a]�]` Ÿ+ � k] ˙] k] �]]˝]�] �]	]]˝ k] Ÿ+
�] œ]^� 0	 œ+ ^&
]]�]] ^&�]] ˙]]4�]]D W

V � a]�]` Ÿ+ � k] ˙] k] � k]�]
] ��]�]]�] X k� Ÿ+
�] œ]^� � k] ˇ])˝]` k� �]]^)�] + œ]� k]D Y

W � a]�]` Ÿ+ � k] ˙] k] 	 k]� ` k� � g]� k]Oı�]]� k]
Ÿ+ Z �] œ]^� � k] ˝ �]ı˝] ^� 4 ˙]] t4� k]D R[

X � a]�]` Ÿ+ � k] ˙] k] &�]]
 a] RR Ÿ+ �] œ]^�
0	] ı]) &�]] � ` ˙]]4�]`D

Y � a]�]` Ÿ+ � k] ^˙]	]� ] ^&
] � a]Ã RS n+
�] œ]^� � k] ı])� k]��]) � k] k&� œ]� k]D

Z � a]�]` Ÿ+ � k] ˙] k] �] o]^˝] � ]�]�] � )˝ k]
Ÿ+ RT �] œ]^� � k] ı])� k]��]) k� � k] k" � +O


]] t4� k]D
R[ � a]�]` Ÿ+ � k] ˙] k] �]+` � ]�] � )	 k] � `

�]˙]+ � k] ä a]
�] �]+˝ k] Ÿ+ RU �] œ]^� ��]� “] � ]
)]˙] 0	+™ � ] n+D

UBSV � �]] r&�] �]+) œ] � ] /�]]� ]Ds VBT
� �]] r˙] k] ı]^�]¾] �]_�˝] � ` �]`�] �] t]�]˝ k] Ÿ+Ds

-ˇ�]y U
R �]) WBRXE RY

� g]� TBRZE S[
S �]) RBRU

� g]� UBRU
T � g]� UBTR
U � g]+ RBZ
V �]�] ZBRE S
W �]˝] R[BX

�]) RBRUE RV
X � g]+ RBUS
Y �]) RBRWORY
Z � g]� VBR[E RR
R[ �]) R[BSY

� g]� RYBSY
RR �]˝] R[BS

�]˝] SXBVVE VW
�]) TBRX
�]) R[BTV
� g]+ SRBS

RS �]) RBRZE S[
RT �]˝] ZBTV

�]) RBTZ
�]) WBW

RU � g]� UBRW
Ü k]
] RTBRTE RU

�������������������

g&�])] � q]�]y
R � g]� ZBRR

Ü k]
] R[BTXE TY
S �]) WBVV
T �]) RBTS

Ü k]
] VBRW
U �]˝] RXBRV

�������������������

-ˇ�]y V
V � g]� WBS[
W �]�] WRBSE T

�]˝] RRBSY
X R˝]` WBRR

˝]`˝] TBS
Y �]˙] TXBRR
Z �]�] VVBR

� g]� WBSR
R[ � g]+ WBTV
RR �]˝] WBRU

�]˝] RYBTT
�]] g� SBRT

RS �]˙] SUBTE U
�]˙] XTBR

RT ) k]�] RSBRY
/ì] RSBRU
�]] g� TBRY

RU �]) R[BSZE T[
Rı]˝] TBRU

RWRR �]¢]` UBRSQVBR[



RR � a]�]` + k] ˝ a]�] ˙]�] 
] k]�] ˝ a]� œ+ � k] k)
˘ k]
 k] + k]	 k] � ` �]˙]+ � k] �]&	]]�] � œ)E R

˝ a]�] ı]) ä a]
�] %] t4 S - n]) ˝ a]�+] k) �]] k) � œ]
˝])+O˝])+ � ` � g]# ` - n]) � a])` �]]˝ œ] � œ+D T

RS ˝]�] ˝ a]�] �]�]	] + k]	]] - n]) � a]^�]�] t]
�]	]]	]] U /�]^
]4 ^� ��]� “] � œ] ˝ a]�+] k) ^
]4
�]å] /	]]�] n+D V 0	+ œ]	 k] ˝ a]�]� k] ı]+
 k] k�
�]^�]��]�]˝]]- œ] ı]) �]` /�]` ˝])+ ä a]
�]
%]4 ˛ k]D W

RT ˝ a]�] ı �]˛�]` k� 	]�]� X + k]D 
 k]^� 	]
-�]) 	]�]� -ı]	]] ��]]& �] k] k&E ˝] k]
�]] 0� k] & k]�]])] 	]�]� `	] ^� �]] ˙]] �]� ˝]]
n+H 	]+™I ^( ) �]+ ^� �]` � ]�] � ] 	]+™

)+˝]]D 0� k] �]å� œ] ı]) œ( � ^&�]] ˙]]˝]]
n+ Y - n]) �]+ 
] k]�] œ] k� ı n]) œ] ˝]
 k] ) Ÿ]&]

˙]]˝]] n+D
RU ˝ a]�] a&^	]�]] � ` ) n]�]	]` + k]D Z ˙] k]

�]+) ı]+]å ı]) �]�]] + k]E �]+ ^!ı] 	]+™
�]� ˝]]D RV 
] k]�] &`ı]� ˙]
]]� ) 0� k]
" k]� )`� � k] %� � ) 	]+™ )�]˝ k]E �]_
�
&`�]" ı]) )�]˝ k] Ÿ+D /�]� k] �]) k� �]�]

] k]�] œ] � k] ) n]�]	]` ^�]
]˝]` n+D R[ RW 0�]`
˝])+ ˝ a]�+])` ) n]�]	]` 
] k]�] œ] k� �]]�]	 k]
˘]�] k� RR ˝]]^� � k] ˝ a]�+] k) �]
 k] � ]�] RS

k&�]� ) ��]� “] � œ] )+	 k]�]]
 k] ˝ a]�+] k) ^ı]˝]] � `
�]^+�]] � œ)D RT

RX �]+ �]˝] �] k]˘] k] ^� � Ÿ] � ]	 g]	] �]]
�]^�]��]�]˝]]- œ] k� �]˘]	] œ] � k] )À � )	 k]
-]�]] gt+D � Ÿ] 0	 œ+ )À � )	 k] 	]+™ �]_
�
ı g])] � )	 k] -]�]] gt+D RU RY � Ÿ] ˝ a]�]� k] �]˘]
� +˝]] gt+ ^� ˙ n]� k] -]� ]�] - n]) ı �]˛�]`
� �]` 	]+™ ^�] œ"� k]E � n]� k] +` � ]	 g]	] � œ] ^
]�]]
! k] k"O� k]O! k]"] -�]) �]] •�] a& �]` ^�]	]] ı g])]
a+4 	]+™ ^�] k"�]]E 0�]� œ] ^
]�]` 4� O4�

�]]˝] ı g])` + k]�]`D RV RZ /�]^
]4 -�])
� k] “/ /�]� ` ! k]"` -]�]]- œ] � œ] � k] ^� �]`
4� � k] �]` ˝] k]å˝]] n+ - n]) g&�]) œ] � k] �]`

VBRV � �]] r	]]ı]	 k] � ` " k]� )`Ds

k4�]] � )	]] ^�]�]]˝]] n+E ˝] k] �]+ ��]� “] k�
)]˙] � œ] &]^�]
] + k]	 k] k� 
]]�]� 	]+™
+ k]�]]D� �]�]) ˙] k] /	 œ+ �]]	]˝]] n+ - n])
g&�]) œ] � k] �]` k4�]] � )	]] ^�]�]]˝]] n+E �]+

��]� “] k� )]˙] � œ] &]^�]
] + k]	 k] k� 
]]�]�
+ k]�]]D� S[ �] œ]^� � Ÿ] ˝ a]�]� k] � +˝]] gt+
^� -�]) ˝ a]�+] k) 	 k]� � ]�] �]]_�¾]�] œ] - n])
( )`^�]�] œ] k� 	 k]� � ]�] œ] � k] �]æ� ) 	] + œ]E R

˝] k] ˝ a]�] ��]� “] k� )]˙] � œ] +)^�]ä] &]^�]
] 	]
+ k]� k]D S

SR ˝ a]�] � a]	] ˘ a] k� + k] ^� � a]ä] k) ä]�]]	 k]
k� 
] k]�] œ] � k] � +] �]�]] ˛]]E F˝ a]�] � g]	]

	] � )	]]D T ˙] k] � k] “/ � g]	] � )˝]] n+ 0� k]
-&]
]˝] k� �]]�]	 k] ˙]�]]�] k&	]] ı] kå�]]DG U

SS �]�]) � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� +)
�]+ o/�]]	] ^˙]�] k� ^&
] � œ] -ı]	 k] �]] “/ k�
^�]
]]( � a]�� k] � ` -]�] � a]
]�]˝]` )+˝]`
n+E V 0� k] -&]
]˝] k� �]]�]	 k] ˙]�]]�] k&	]]

ı] kå�]]D - n]) +) �]+ o/�]]	] ˙] k] -ı]	 k]
�]] “/ � ] -ı]�]]	] � )	 k] k� ^
]4 k4� k]
�]�& � +˝]] n+ ^˙]	 œ+ ä]�]]	] ı]) �]` 	]+™

]]	]] ˘]]^+4E 0� k] �]�]� k] �]å` -&]
]˝] k�
�]]�]	 k] ˙]�]]�] k&	]] ı] kå�]]D - n]) +) �]+
o/�]]	] ˙] k] -ı]	 k] �]] “/ � k] � +˝]] n+E F- k)

˘]^)¾]+`	] � g]� “]IG �]+ � k]+		]]� � ` -]�] � œ]
˙]]	 k] k� 
]]�]� #+ k)�]]D W

ST /�]^
]4 -�]) ˝ g] � o]^&) � œ] � k]&` k�
ı]]�] -ı]	]` � œ]" 
]] )+] + k] X - n]) �]+ t]
˝ a]� k] �]]& -]4 ^� ˝ k] k) �]] “/ � k] ˝ a]�]� k] a� !
^�]� ]�]˝] n+E SU ˝] k] -ı]	]` � œ]" �]+™
� k]&` k� �]]�]	 k] ! k]å k& - n]) ˙]]� ) ı]+
 k]
-ı]	 k] �]] “/ k� �]]˛] � a]
]+ � ) - n]) ^( )
-]� ) -ı]	]` � œ]" ˘]æ]D Y

VBRZ ��]]yE r�]+ ��]� “] k� )]˙] k� � o] o]ˇ]
� œ] �]]� k] F! k]"]G � +�]]4�]]Ds ��]]yE r�]+
��]� “] k� )]˙] k� � o] o]ˇ] � œ] F�]+]	]G � +�]]4O
�]]Ds VBSS � �]Î �]� k]�] k� ]]+) g� å]O
� )� " ˙]�]]	 k] � ` ˙]�]+D �]&]�]�]` k&� œ]D

-ˇ�]y V
R �]˝] R[BSS

S � g]+ RVBS[

T � g]� WBSSE ST
�]] g� RBS
Rı]˝] UBRU

U Ü k]
] VBUR
) k]�] VBT

V /ì] RRBW

W S/˝] TWBRW
Ü k]
] XBVS
/ì] RRBTSE TX

X �]) ZBV[

Y � g]� RUBTUE
TV

Z � g]+ YBRS
� g]+ RSBTW
^( �] SBRV

R[ �]) UBSR
� g]� RRBTT

RR /( VBY
^( �] SBRV

RS /( VBZ

RT � g]+ RVBY
Rı]˝] SBZE RS

RU � g]� UBSR

RV �]�] U[BY
� g]� RWBRX

�������������������

g&�])] � q]�]y
R �]˝] RVBXOZ

�]˝] STBST
� g]� RRBUS

S �]˝] RYBT
� g]+ TBV

T 0˝] ZBW
^	]� “] S[BRT
��] VBRX

U � n]�] SUBRX
��] RXBYE Z

V a� �] TBY
�]] g� RBRZ

W �]˝] R[BSY
� g]� RSBV
R� g]+ TBRV

X ��] RWBRW

Y R� g]+ UBS[

�]¢]` VBRROSU RWRS



SV -�]) � k] “/ ˝ a]�] ı]) � a]� &�]] &]�])
� )	 k] ˙]] )+] n+E ˝] k] )]�˝ k] � œ] +` ˙]
&O� k]O
˙]
& 0�] k� �]]˛] � a]
]+ � ) 
 k]D � +™ k4�]]
	] + k] ^� �]+ ˝ a]� k] 	�]]�]` k� +�]]
 k] � ) k&
- n]) 	�]]�]` ˝ a]� k] ı]+ k)&]) k� +�]]
 k] � ) k&
- n]) ˝ a]� k] n� &�]]	 k] � œ] $]
] ^&�]] ˙]]4D R

SW � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E ˙]�] ˝]� ˝ g]
4� O4� ı]] “/� 	] ˘ a]� ] k&E ˝]�] ˝]� ˝ g] �]+ t]
� k] ^� �]` �]` +]
] � œ] 	] g!" �] k� �]]D

SX ˝ a]�] � a]	] ˘ a] k� + k] ^� � +]
�]�]] ˛]]E F˝ a]�] ��]^�]˘]]) � 	] � )	]]DG S

SY �]�]) � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� +) �]+
-]&�]` ˙] k] ^� �]` - n])˝] � k] k4�]` 	]ä])
� k] k&�]˝]] )+˝]] n+ T ^˙]�]� k] 0�] k� �]	] � œ]
0�] k� ^
]4 �]]�]	]] ı n]&] + k]E �]+ -ı]	 k]
^&
] � œ] 0�] - n])˝] k� �]]˛] ��]^�]˘]]) � )
˘ a]� ] n+D U SZ -�]) ˝ k])` &]�]™ - t]�]
˝ a]�]� k] ı]]ı] � )�]] )+` n+E� ˝] k] 0� k] 	] œ]˘]O
� ) ^	]� ]
] k& - n]) g&) œ( � k&D V -˘!]
�]+` + k]�]] ^� ˝ g] -ı]	]] 4� o-�] � t]�]] k&E
�]˙]]�] /�] k� ^� ˝ k])] ı g])] �])`) � k]+		]]�
� œ] œ( � ^&�]] ˙]]4D W T[ - n]) -�])
˝ k])] &]�] t] +]˛] ˝ a]�]� k] ı]]ı] � )�]] )+]
n+E� ˝] k] 0� k] � ]"� ) g&) œ( � k&D X -˘!]

�]+` + k]�]] ^� ˝ g] -ı]	]] 4� o-�] � t]�]] k&E
�]˙]]�] /�] k� ^� ˝ k])] ı g])] �])`) � k]+		]]�
� œ] $]
] ^&�]] ˙]]4D Y

TR �]+ �]` � +] �]�]] ˛]]E F˙] k] � k] “/
-ı]	]` ı]˝	]` � k] ˝]
]]� k&˝]] n+E �]+
0� k] 4� ˝]
]]� 	]]�]] k&DG Z TS 
 k]^� 	]
� Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� +) �]+ -]&�]` ˙] k]
-ı]	]` ı]˝	]` � k] 	]]˙]]�]ä] �] n]	]O� o]� o]ˇ]� k�

VBSW ��]]yE r-]^�])` � n]É]	]Ds -^˝]y
�]RU k&� œ]D VBSXE SZE T[ ��]&]�]�]`
k&� œ]D VBSZ � �]] r˝ a]� k] # k]� ) ^�]�]] )+`
n+Ds VBT[ � �]] r˝ a]� k] # k]� ) ^�]�]] )+]
n+Ds VBTS � � g]	]]	]` � œ] ı] k]—�]�]]D �]&]�]�]`
k&� œ]D

-
]]�]] ^� �]` - n]) �]˙]+ � k] ˝]
]]� k&˝]]
n+E �]+ 0� k] ��]^�]˘]]) � )	 k] k� �]˝] k) � œ]

$]
]˝]] n+D - n]) ˙] k] � k] “/ k4�]` ˝]
]]� � a]&]
- n])˝] � k] �]]&` � )˝]] n+E �]+ ��]^�]˘]])
� )	 k] � ] & k]�]` n+D R

TT ˝ a]�]	 k] �]+ �]` � a]	]] n+ ^� � a]ä] k)
ä]�]]	 k] k� 
] k]�] œ] � k] � +] �]�]] ˛]]E
F˝ a]�] k4�]` �]ı]˛] 	] �]]	]] ^˙]� k] ˝ a]�]
ı g])] 	] � ) k]E S �]�]) ˝ a]�] �]+ k]�]]� k�
�]]�]	 k] -ı]	]` �]		]˝ œ] ı g])` � )	]]DG T

TU 
 k]^� 	] � Ÿ] ˝ a]�]� k] � +˝]] gt+E ˝ a]�] � �]`
� �]�] 	] �]]	]]E U 	] ��]� “] � ` �] œ]^�
�]+ ı])� k]��]) � ` )]˙]�]À` n+E TV 	]
+` ı �]˛�]` � ` �] œ]^� �]+ 0�] k� ı] t]�] œ] � `
˘] n]� ` n+E V 	] �]Î �]
 k]�] � ` �] œ]^� �]+
0�] �]+])]˙]] � ] 	]�]) n+D W TW 	] +`
˝ a]�] -ı]	 k] ^�]) � ` � �]�] �]]	]] �] œ]^�
˝ a]�] 4� �]]
] �]` �] k( & �]] � ]
]] 	]+™
� ) �]� ˝ k]D TX �]�] ˝ a]�+])` F+ t]G � ]
�]˝]
]�] + t] + k] - n]) F	]G � ] �]˝]
]�] 	]E X

/�]^
]4 ^� /�]� k] �]æ� ) ˙] k] a� ! � +]
˙]]˝]] n+ �]+ � n]˝]]	]� � k] + k]˝]] n+D Y

TY ˝ a]�] � a]	] ˘ a] k� + k] ^� � +] �]�]] ˛]]E
F- t]�] k� �]&
 k] - t]�] - n]) & t]˝] k� �]&
 k]
& t]˝]DG Z TZ 
 k]^� 	] � Ÿ] ˝ a]�]� k] � +˝]] gt+E
˙] k] a&�" n+ 0�]� ] � a]� ]�]
]] �]˝] � ) k]D
/�] k� �]˙]]�]E -�]) � k] “/ ˝ a]�+] k) &] t4
�]]
] ı]) ˛]ıı]å �]] k)E ˝] k] 0�]� ` ˝])(
g&�])] �]]
] �]` � ) k&	]]D R[ U[ - n])

-�]) � k] “/ ˝ a]�] ı]) -&]
]˝] � œ] � a]� &�]]
� ) k� ˝ a]�+])] a� )˝]] 
 k]	]] ˘]] k+E ˝] k] 0� k]
-ı]	]] - k]æ	]] �]` k& k&	]]D RR UR - n])
-�]) � k] “/ -^ˇ]� ])` ˝ a]�]� k] � k+ ^� � k])]
�] k]�] 0# ]� ) 4� �]`
]� ˘]
]E ˝] k] ˝ a]�]
0�] k� �]]˛] & k] �]`
] ˘]
 k] ˙]]	]]D US ˙] k]
� k] “/ ˝ a]�]� k] �] t]�]˝]] n+E 0� k] k&	]] - n])

VBTT �-^˝]y � V k&� œ]D VBTX ��]]yE r0�]
a&
"Ds VBUR �-^˝]y �]RU k&� œ]D

-ˇ�]y V
R � g]� RSBVYE

VZ

S ^	]� “] S[BRU
��] VBRY
� g]� RYBS[
) k]�] RTBZ

T S�]�] RRBS
-�] TRBR

U �]) XBS[OSS

V � g]� RRBTU

W �]˝] RYBZ
�]) ZBUX

X a� �] TBV

Y �]˝] RYBY

Z ��] SUBR
�]˝] RZBTE Y
�]) R[BSE U

�������������������

g&�])] � q]�]y
R �]˝] RZBZ

�]) R[BRRE RS
� g]� RWBRY
) k]�] XBT

S � n]�] RZBRS

T ^�] T[BS
��] STBSR
�]�] VBU

U �]] g� VBRS

V �]�] WWBR

W �]˙] UYBS

X �]] g� VBRS

Y � g]+ YBUU

Z ^	]� “] SRBSUE
SV
� n]�] SUBS[
��] RZBSR

R[ 	]`˝] SUBSZ
�]�] V[BW
� g]� WBSZ
) k]�] RSBRX
Rı]˝] SBST

RR R a� ) WBX

RWRT �]¢]` VBSVOUS



˙] k] ˝ a]�]� k] 0ˇ]]) �] t]� k]� 0� k] k&	 k] � k] /	]� ])
�]˝] � )	]]D R

UT ˝ a]�] � a]	] ˘ a] k� + k] ^� � +] �]�]]
˛]]E F˝ a]�] -ı]	 k] ı]å k]�]` � k] ı�]]) � )	]] S

- n]) a&��]	] � k] 	]( )˝]DG UU 
 k]^� 	] � Ÿ]
˝ a]�]� k] � +˝]] gt+B -ı]	 k] a&��]	] œ] � k] ı�]])
� )˝ k] )+ k] T - n]) ˙] k] ˝ a]� œ+ �]˝]]˝ k] Ÿ+E 0	] k�
^
]4 Ü]]˛ “]	]] � )˝ k] )+ k]D U UV /�] ˝])+
˝ a]�] �]]^�]˝] � ) k] ^� ˝ a]�] ��]� “] � œ] )+	 k]O
�]]
 k] -ı]	 k] ^ı]˝]] k� � k] k" + k] V �] œ]^� �]+
-˘ k! - n]) � a] k) & k]	] œ] ı]) -ı]	]] � g])˙]
˘]�]� ]˝]] n+ - n]) 	 k]� - n]) a&�" & k]	] œ] ı])
�]]^)�] �])�]]˝]] n+D W UW �] œ]^� -�])
˝ a]�] 0	+™ � k] ı�]]) � ) k] ˙] k] ˝ a]�]� k] ı�]])
� )˝ k] Ÿ+E ˝] k] ˝ a]� œ+ /�]� ] �]] /	]]�]
^�]
 k]�]]H X �]] � )O�]� g]
]	 k]�]]
 k] �]` k4�]]
+` 	]+™ � )˝ k]H UX - n]) -�]) ˝ a]�]
^�] “( -ı]	 k] �]]/�] œ] � k] +` 	]�]�� ]) � ) k]E
˝] k] � n]	]O�]] -	] k]�]] � ]�] � )˝ k] + k]H
�]] � n])O�] g+&` �]` k4�]] +` 	]+™ � )˝ k]H
UY /�]^
]4 ˝ a]� œ+ ı]^)ı g]� “]� + k]	]] ˘]]^+4
# `� ˙ n]� k] ��]� “] � œ] )+	 k]�]]
]] ˝ a]�+])] ^ı]˝]]
ı]^)ı g]� “] n+D Y

W �]�])&]) )+ k] ^� ˝ a]�] 
] k]�] œ] � k]
^&�]]	 k] k� ^
]4 0	] k� �]]�]	 k] 	 k]�

� ]�] 	] � ) k]E Z 	]+™ ˝] k] ˝ a]�] -ı]	 k] ^ı]˝]]
� k] ˙] k] ��]� “] � œ] n+E � k] “/ ( 
] 	]+™
ı]]- k]� k]D S /�]^
]4 ˙]�] ˝ g] &]	]� k&E
˝] k] -ı]	 k] -]� k]O-]� k] ˝ a])+` 	] �]˙]�]]E ˙ n]� k]
� ı]"` �]�]]O�]) œ] - n]) �]^
]�] œ] � œ] �]˙]O
�]]˝ k] Ÿ+ ˝]]^� 
] k]�] 0	]� ` �]]+O�]]+` � œ)D
� Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E � k] -ı]	]] ı g])] ( 
]
ı]] ˘ a] k� Ÿ+D T �]�]) ˙]�] ˝ g] &]	] k&E ˝] k]
˝ k] k) �]] t4 +]˛] � k] �]` �]]
 g]�] 	] ı] kå ^�

VBUS � �]]	]` ^]	]] �]]˙] k� 0ˇ]]) �] t]� k]D
VBUY � �]] rı g])]Ds WBS ��]]yE r&�]] k�
&]	]Ds �]&]�]�]` k&� œ]D

˝ k])] &]�] t] +]˛] �]] k& )+] n+E U ^˙]�]� k]
˝ k])] &]	] � a]ı˝] ) k+D ˝]�] ˝ k])] ^ı]˝]] ˙] k] ˝ k])]
+) � ]�] k&�] )+] n+E� ˝ a]� k] /�]� ] ( 
]
k&�]]D R

V ˙]�] ˝ a]�] Ü]]˛ “]	]] � ) k]E ˝] k] � ı]^"�] œ]
� ` ˝])+ �]˝] � ) k] S �] œ]^� 0	 œ+ �]�]]O
�]) œ] - n]) �]å� œ] k� ˘] n])] k+ ı]) �] kå + k]� )
Ü]]˛ “]	]] � )	]] -˘!] 
]�]˝]] n+ ˝]]^�

] k]�] 0	 œ+ k&�] �] œ� D T � Ÿ] ˝ a]�]� k] �]˘]
� +˝]] gt+E � k] -ı]	]] ı g])] ( 
] ı]] ˘ a] k� Ÿ+D
W 
 k]^� 	] ˙]�] ˝ g] Ü]]˛ “]	]] � k)E ˝] k] - k� 
 k]
-ı]	 k] �]) k� � �] k) � œ] ˙]] - n]) &)�]]ä]]
� o]& � ) - n]) -ı]	 k] ^ı]˝]] � k] ^˙]� k] � k] “/
	]+™ k&�] �]� ˝]]E� Ü]]˛ “]	]] � )D U ˝]�]
˝ k])] ^ı]˝]] ˙] k] ˝ k])] +) � ]�] k&�] )+] n+E�
˝ a]� k] /�]� ] ( 
] k&�]]D X Ü]]˛ “]	]] � )˝ k]
�]˝]E a&^	]�]] k� 
] k]�] œ] � ` ˝])+ 4� +`
�]]˝] �]])O�]]) �]˝] & k]+)]- k] �] œ]^� � k]
�] k]˘]˝ k] Ÿ+ ^� 0	] k� �] a+˝] ä�]]&] �] k]
]	 k]
� k] ı])� k]��]) 0	]� ` � a]	 k]�]]D Y /�]^
]4
˝ a]�] 0	] k� ˙ n]� k] �]˝] �]	] k] �] œ]^� ˝ a]�+])]
^ı]˝]] ˝ a]�+] k) �] t]�]	 k] � k] ı]+
 k] +` ˙]]	]˝]] n+
^� ˝ a]� œ+ ^� 	] ˘]`ä] œ] � ` ä]Î )˝] n+D V

Z /�]^
]4E ˝ a]�] /�] ˝])+ Ü]]˛ “]	]]
� )	]]B W

F k+ +�]] k) ^ı]˝]] ˝ g] ˙] k] ��]� “] � œ] n+E ˝ k])]
	]]�] X ı]^�]¾] ^� �]] ˙]]4D� Y R[ ˝ k])]
)]˙] Z -]4D ˝ k])` �])ä]` R[ ˙ n]� k] ��]� “]
� œ] ı g])` + k]˝]` n+E � n]� k] ˇ])˝]` ı]) �]`
ı g])` + k]D RR RR -]˙] k� ^&	] � ` ) k]"`
+� œ] k&D RS RS ˙ n]� k] +�]	 k] -ı]	 k] ^�]
]](
ı]]ı] � )	 k]�]]
] œ]� � k] �]]( ^� �]] n+E � n]� k]
+` ˝ g] �]` +�]] k) ı]]ı]� �]]( � )D RT

RT ˙]�] +�] ı]) ı])`�]] -]4 ˝] k] +� œ]

WBUE W � �]] r˙] k] � a]ı˝] � œ] k&�]˝]] n+Ds
WBZ � �]] rı]^�]¾] �]]	]] ˙]]4C �]�]�]] ˙]]4Ds
WBRS ��]]yE r-ı]	 k] � ä “]&]) œ]Ds ��]]yE
r+�]] k) � ä “]Ds

-ˇ�]y V
R � n]�] SVBTW

��] STBRZ

S � n]�] RZBRY
�]) RSBTR

T 	]`˝] SVBSR
) k]�] RSBS[

U � g]� WBSXE SY
Ü k]
] XBW[
) k]�] RSBRU

V /( VBR

W � g]� WBTV
Ü k]
] RUBRX

X � g]� WBTSE TT

Y � n]�] RZBS
��] RYBRT
� g]� WBTW
Rı]˝] RBRW

�������������������

-ˇ�]y W
Z �]˝] STBV

�������������������

g&�])] � q]�]y
R 	]`˝] RZBRX

�]˝] R[BUS

S � g]� RYBRR

T �]˝] WBRW
�]˝] STBV

U � g]� WBRS

V � g]� RSBT[

W � g]� RRBSOU

X ^	]� “] WBT
�]˙] YTBRY

Y �] k+ TWBST

Z &]	] SBUU
�]˝] WBTT
Ü]� RRBRV

R[ �]˝] SWBUS
R˝]` SBU
Ü]� UBRR

RR �]˙] TXBR[
� g]� STBUT
Ü k]
] SUBRV

RS �]˙] TXBSV
	]`˝] T[BY
�]˝] WBTU
R˝]` WBY

RT �]˝] RYBSR
�]) RRBSV

�]¢]` VBUTQWBRT RWRU



^�])	 k] 	] k&E R �]�]) +� œ] � n]˝]]	]� � k]
�]˘]]DG� S

RU -�]) ˝ a]�] g&�]) œ] k� -ı])]ˇ]
�]]( � ) k]� k]E ˝] k] ��]� “] � œ] )+	 k]�]]
]]
˝ a]�+])] ^ı]˝]] �]` ˝ a]� œ+ �]]( � k)�]]D T

RV 
 k]^� 	] -�]) ˝ a]�] g&�]) œ] k� -ı])]ˇ]
�]]( 	]+™ � ) k]� k]E ˝] k] ˝ a]�+])] ^ı]˝]] �]`
˝ a]�+] k) -ı])]ˇ] �]]( 	]+™ � k)�]]D U

RW ˙]�] ˝ a]�] 0ı]�]]�] � )˝ k] + k]E V ˝] k]
ı]]� o]^$�] œ] � ` ˝])+ � at]+ 
]"� ]4 )+	]]
� o]& � ) k]E �] œ]^� � k] -ı]	]] ˘ k]+)] � o]&]
� ) 
 k]˝ k] Ÿ+ � ˝]]^� 
] k]�] 0	 œ+ k&�]� )
˙]]	 œ] ^� � k] 0ı]�]]�] � ) ) k+ Ÿ+D W � Ÿ] ˝ a]�]� k]
�]˘] � +˝]] gt+E � k] -ı]	]] ı g])] ( 
] ı]] ˘ a] k�
Ÿ+D RX 
 k]^� 	] ˙]�] ˝ g] 0ı]�]]�] � k)E ˝] k]

-ı]	 k] ^�]) ı]) ˝ k]
] 
]�]] - n]) � at]+ ˇ] k]
RY ˝]]^� 
] k]�] 	]+™ �]_
� ˝ k])] ^ı]˝]]E
^˙]� k] � k] “/ 	]+™ k&�] �]� ˝]]E ˙]]	 k] ^� ˝ g]
0ı]�]]�] � ) )+] n+D ˝]�] ˝ k])] ^ı]˝]] ˙] k]
˝ k])] +) � ]�] k&�] )+] n+E� ˝ a]� k] /�]� ]
( 
] k&�]]D

RZ -ı]	 k] ^
]4 ı �]˛�]` ı]) ˇ]	] ˙]�]]
� )	]] � o]& � ) k]E X ˙]+ t] � `å] - n]) ä o]�]
0� k] �]] ˙]]˝ k] Ÿ+ - n]) ˘] k]) � œ]ˇ] 
]�]]� )
˘ a])] 
 k]˝ k] Ÿ+D S[ /�] k� �]˙]]�]E -ı]	 k]
^
]4 ��]� “] � œ] ˇ]	] ˙]�]] � ) k]E Y ˙]+ t]
	] ˝] k] � `å]E 	] +` ä o]�] 0� k] �]]˝ k]
Ÿ+ Z - n]) 	] ˘] k]) � œ]ˇ] 
]�]]� ) ˘ a])]˝ k] Ÿ+D

SR �] œ]^� ˙]+ t] ˝ k])] ˇ]	] + k]�]]E �]+™ ˝ k])]
�]	] + k]�]]D

SS - t]�]E �])`) � ] &`ı]� n+D R[

/�]^
]4 -�]) ˝ k])` - t]�] 4� +` ˘]`ä]
ı]) ^"� ` n+E� ˝] k] ˝ k])] �]])] �])`) ) n]�]	]
) k+�]]D ST 
 k]^� 	] -�]) ˝ k])` - t]�] œ] � œ]

WBRT ��]]yE r0�] a&
"Ds � �]] r a!å]Ds
WBRW � �]] r� o]&] )+	 k] k&˝ k] Ÿ+Ds WBRY � �]]
r˙] k] � a]ı˝] � œ] k&�]˝]] n+Ds WBSS � �]] r�]]( O
�]]( k&�]˝]` n+Ds �]]yE r�]]&` n+Ds

“/��] “] �])` n+E� R ˝] k] ˝ k])] �]])] �])`)
o-ˇ]� ]) � k] �]) ˙]]4�]]D -�]) �])`) � k]

) n]�]	] � )	 k]�]]
]` ˝ k])` - t]�] +` t-ˇ k] k) � œ]
+ k]E ˝] k] ˝ g] ^� ˝]	 k] �]+ k) o-ˇ]� ]) � œ] + k]�]]I

SU � k] “/ �]` &]�] & k] �]]^
]� œ] � ` � k]�]]
	]+™ � ) �]� ˝]]D �] œ]^� �]] ˝] k] �]+ 4�
� k] 	]( )˝] � k)�]] - n]) g&�] k) � k] ı�]]) S

�]] �]+ 4� � k] ˙ a]å] ) k+�]] - n]) g&�] k)
� k] ˝ a]˘! �]�]� k]�]]D ˝ a]�] ı])� k]��]) k� &]�]
+ k]	 k] k� �]]˛]O�]]˛] ˇ]	]O& n]
]˝] � ` � a]
]]�]`
	]+™ � ) �]� ˝ k]D T

SV /�]^
]4 � Ÿ] ˝ a]�]� k] � +˝]] gt+E -ı]	 k]
˙]`�]	] k� ^
]4 •˘]˝]] � )	]] ! k]å & k] U

^� ˝ a]�] �]] �]]- k]� k] �]] �]] ı]`- k]� k]E 	]
+` -ı]	 k] �])`) k� ^
]4 •˘]˝]] � ) k] ^�
˝ a]�] �]] ı]+	] k]� k]D V �]] ˙]`�]	] �] k]˙]	]
� k] - n]) �])`) � ı] kå � k] -	]�] k]
] 	]+™H W

SW -]� ]�] � œ] 0å	 k]�]]
 k] ı o]^!�] œ] � k]
ˇ�]]	] � k] k&�] k]D X � k] 	] ˝] k] �]`˙] �] k]˝ k]E
	] � "] “/ � )˝ k]E 	] +` �] k]&]�] œ] � œ] �])O
� ) )�]˝ k] Ÿ+E ^( ) �]` ��]� “] � œ] )+	 k]O
�]]
]] ˝ a]�+])] ^ı]˝]] 0	 œ+ ^�]
]]˝]] n+D
�]] ˝ a]�+])] �] k]
] 0	]� k] �]æ� ) 	]+™H
SX ˝ a]�]� œ] k4�]] � n]	] n+ ˙] k] •˘]˝]] � ) k�
4� ı]
] k� ^
]4 �]`� -ı]	]` •ä]&�]` �]æ]
�] k� H Y SY ˝ a]�] �]+ •˘]˝]] �] œ] � )˝ k] + k]
^� ˝ a]�+] k) ı]]�] ı]+	]	 k] k� ^
]4 � ı] kå
� + t] � k] -] t4� k]H � n]&]	] � œ] 0�]	 k]�]]
 k]
�] k]�]	]� k� g( 
] œ] � k] �]�]� �]`�] k]E � k]
n� � k] �]æ˝ k] Ÿ+C � k] 	] ˝] k] � å` �]ä] g&)`

� )˝ k] Ÿ+ 	] +` � g]˝] � ]˝]˝ k] Ÿ+D SZ �]�])
� Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� � a]
 n]�]]	] Z �]`
˙]�] -ı]	 k] ı g] k) � n]�]�] � œ] ˛]]E ˝] k] /	]� œ] � k]
^� �]` 4� � ` ˝])+ �]` �]˙]Oˇ]˙] 	]
�]� ]D T[ /�]^
]4 -�]) ı])� k]��])

WBST ��]]yE r- t]�]  a])`C a&
" n+Ds WBSX
��]]yE r4� +]˛] �]`Ds -^˝]y �]RU k&� œ]D
WBSY � �]] r^�]�]`Ds

-ˇ�]y W
R �]˝] SWBUR

R a� ) R[BRT
Ü]� TBR[

S � g]+ RXBRV
R� g]+ VBRZ

T /( UBTS
a� �] TBRT

U �]˝] RYBTV
�]] g� SBRT

V Ü k]
] RTBSE T
Ü k]
] RUBST

W �]�] VYBV
� g]� RYBRRE
RS

X �]˝] RTBSS
� g]� RSBS[
�]] g� VBT

Y �]˝] RZBSR
�]) R[BSR
� g]� RSBTTE
TU
� g]� RYBSS

Z Rı]˝] RBTE U

R[ 	]`˝] UBSV
� g]� RRBTU
/( RBRY

�������������������

g&�])] � q]�]y
R �]˝] S[BRV

S �]] g� UBU

T �]˝] RTBSS
� g]� RWBRT

U �]˙] VVBSS
^( �] UBW
Rı]˝] VBWE X

V R˝]` WBY
/ì] RTBV

W � g]� RSB
SSOSY

X -�] TYBUR
�]˙] RUXBZ
�]˝] R[BSZ

Y �]˙] TZBV

Z R)] R[BUE V

RWRV �]¢]` WBRUOT[



� n]&]	] � œ] 0�]	 k]�]]
 k] /	] ı] n]ˇ] œ] � k]E ˙] k]
-]˙] Ÿ+ - n]) � 
] -]�]� � œ] �] œ]� ^&4
˙]] t4� k]E k4� k] �]]	]&]) � ı] kå ı]+	]]˝]] n+E
˝] k] - k) � �] ^�]��]]�] )�]	 k]�]]
] k]I �]]
�]+ ˝ a]� œ+ 	]+™ ı]+	]]4�]]H TR /�]^
]4
� �]`O�]` •˘]˝]] R � ) k� �]+ �]˝] � +	]] ^�
+�] �]] �]] t4� k]H �]] +�] �]] ı]` t4� k]H
�]] +�] �]] ı]+	 œ]� k]H S TS �] œ]^� /	+™
�]�] ˘]`ä] œ] k� ı]` k! a&^	]�]] k� 
] k]�] ^&	]O
)]˝] �]]�] ) k+ Ÿ+D �]�]) ��]� “] � œ] )+	 k]�]]
]]
˝ a]�+])] ^ı]˝]] ˙]]	]˝]] n+ ^� ˝ a]� œ+ /	] �]�]
˘]`ä] œ] � ` ä]Î )˝] n+D

TT /�]^
]4 ˝ a]�] ı]+
 k] 0�] k� )]˙] - n])
0�] k� 	 k]� � �˝]) œ] � ` �] k]˙] � œ] 
]� k] )+ k]
- n]) � k] �]]� ` �]])` ˘]`ä œ] �]` ˝ a]� œ+ k& &`
˙]] t4�]`D T TU /�]^
]4 -�]
 k] ^&	] � `
•˘]˝]] � �]` 	] � )	]] U �] œ]^� -�]
 k] ^&	]
� ` -ı]	]` +` •˘]˝]] t4 + œ]�]`D -]˙] k� ^
]4
-]˙] � ` ı] k)�]]^	]�] t] � ]( ` Ÿ+D

X & k]�] 
]�]]	]] � o]& � ) k] V ˝]]^� ˝ a]�] ı])
�]` & k]�] 	] 
]�]]�]] ˙]]4D S /�]O

^
]4 ^� ˙ n]� k] ˝ a]�] & k]�] 
]�]]˝ k] + k]E � n]� k] +`
˝ a]�] ı]) �]` & k]�] 
]�]]�]] ˙]]4�]]D W ^˙]�]
	]]ı] � k] ˝ a]�] 	]]ı]˝ k] + k]E � k] �]` 0�]` 	]]ı]
� k] ˝ a]�+] k) ^
]4 	]]ı œ]� k]D X T ˝] k] ^( )
˝ g] �] œ] -ı]	 k] �]] “/ � ` - t]�] � œ] ı]å]
^˝]	]� ] k&�]˝]] n+E �]�]) -ı]	]` - t]�]
k� 
] k¹ ı]) ˇ�]]	] 	]+™ k&˝]]H Y U �]]

˝ g] -ı]	 k] �]] “/ � k] n� � k] � + �]� ˝]] n+E
F-] � Ÿ] ˝ k])` - t]�] � ] ^˝]	]� ] ^	]� ]
] gt&EG
˙]�]^� k&�]I ˝ k])` -ı]	]` +` - t]�] � œ] 4�

]¹] n+H V - k) � ı]"`I ı]+
 k] -ı]	]`
- t]�] � k] 
]¹] ^	]� ]
]E ˝]�] ˝ g] �]]( O�]](
k&�] �] k� �]] ^� -ı]	 k] �]] “/ � ` - t]�] � k]

^˝]	]� ] n� � k] ^	]� ]
]	]] n+D

WBT[ � �]] r˝ o] g&)Ds WBTT ��]&]�]�]`
k&� œ]D

W ı]^�]¾] ˘]`ä œ] a� ¢] œ] � k] �]˝] & k]E 	] +`
-ı]	 k] �] k]˝]` � g]-) œ] k� -]� k] œ( � k]D R k4�]]
	] + k] ^� � k] -ı]	 k] ı n]) œ] � k] 0	 œ+ ) Ÿ]& œ& - n])
ı]
]"� ) ˝ a]� œ+ ( ]å $]
 œ]D

X �] t]�]˝ k] )+ k] ˝] k] ˝ a]� œ+ ^&�]] ˙]]4�]]E S

gt%æ˝ k] )+ k] ˝] k] ˝ a]�] ı]]- k]� k]E �]"�]"]˝ k]
)+ k] ˝] k] ˝ a]�+] k) ^
]4 �] k]
]] ˙]]4�]]D T

Y �] œ]^� +) � k] “/ ˙] k] �] t]�]˝]] n+E 0� k]
^�]
]˝]] n+ U - n]) ˙] k] gt%æ˝]] n+E �]+ ı]]˝]]
n+ - n]) +) � k] “/ ˙] k] �]"�]"]˝]] n+E 0�] k�

^
]4 �] k]
]] ˙]]4�]]D Z -]^�]) ˝ a]�]� œ]
k4�]] � n]	] n+ ^˙]�]� ] � k]"] -�]) 0�]� k]

) k]"` �] t]� k]E ˝] k] �]+ 0� k] 4� ı]˝˛]) ı]� å]
k&H R[ �]] �]!
]` �] t]� k] ˝] k] 0� k] 4�

�] t]ı] ı]� å] k&H RR /�]^
]4 ˙]�] ˝ a]�]
a&�" + k]� ) �]` -ı]	 k] �]˘˘] œ] � k]

-˘ k! ˝] k]+ k( k&	]] ˙]]	]˝ k] + k] ˝] k] ˝ a]�+])]
^ı]˝]]E ˙] k] ��]� “] � œ] n+E - n]) �]` �]æ� )
-ı]	 k] �] t]�]	 k]�]]
] œ] � k] -˘!` ˘]`ä œ] �] œ] 	]
k&�]]I V

RS /�]^
]4 ˙] k] a� ! ˝ a]�] ˘]]+˝ k] + k] ^�

] k]�] ˝ a]�+] k) �]]˛] � œ)E ˝ a]�] �]` 0	] k� �]]˛]
� n]�]] +` � ) k]D W &)-�]
] � ]	 g]	] - n])
�]^�]��]�]˝]]- œ] � ` ^� ˝]]�] œ] � ] ^	]˘] k]å
�]+` n+D X

RT � t]� k) ( ]"� � k] o-&) ˙]]- k] Y

�] œ]^� ˘] n]å] n+ �]+ ( ]"� - n]) � a]
]]
n+ �]+ )]�˝]]E ˙] k] ^�]	]]�] � ` ˝])( 
 k]

˙]]˝]] n+ - n]) 0�] ı]) ˙]]	 k]�]]
 k] �] a+˝] Ÿ+D
RU ˙]�]^� � t]� )] n+ �]+ ( ]"� - n]) ˝ o]�]
n+ �]+ )]�˝]]E ˙] k] ˙]`�]	] � ` ˝])( 
 k]

˙]]˝]] n+ - n]) 0� k] ı]]	 k]�]]
 k] ˛] k] kå Ÿ+D Z

RV � g] k# �]^�]��]�]˝]]- œ] � k] �]�])&])
)+ k] R[ ˙] k] � k]å œ] k� � k]�] � œ] ˝ a]�+] k) ı]]�]
-]˝ k] Ÿ+E RR �]�]) o-&) � k] � g]� k] � k]^å4
Ÿ+D RS RW 0	] k� ( 
] œ] � k] ˝ a]�] 0	 œ+ ı]+O

˘]]	] 
] k]� k]D �]] 
] k]�] � �]` t� "`
]`
�]]^å�] œ] � k] o-� g]) �]] ˙ o]�]
]` ı] n]ˇ] œ] � k]

-ˇ�]y W
R � g]� R[BUR

S � g]� RSBSZOTR

T �]˙] TXBSV

U ^	]� “] RWBUE RZ

�������������������

-ˇ�]y X
V � g]� WBTX

) k]�] SBR
) k]�] RUBRT

W �]˝] RYBTTE TU
�]] g� SBRT

X �]) UBSU
� g]� WBTY
�]�] WBX

Y � g]� WBURE US

�������������������

g&�])] � q]�]y
R 	]`˝] ZBX

�]˝] R[BRU

S �]) RRBSU
�]] g� RBV
R� g]+ VBRU

T � g]� RRBZORT

U � g]+ RUBRT
R� g]+ TBSS

V � g]� RRBRT
�]] g� RBRX

W � g]� WBTR

X ) k]�] RTBR[
�]�] VBRU

Y � g]� RTBSU

Z Ü k]
] RUBSS
Rı]˝] UBRY

R[ �]˝] SUBRR
Sı]˝] SBR
R� g]+ UBR

RR � g]� WBSW

RS Ü k]
] S[BSZE T[

�]¢]` WBTRQXBRW RWRW



o-˙]`) ˝] k]å˝ k] Ÿ+H R RX 0�]` ˝])+E
+ k)� -˘!] ı k]å �]^æ�]] ( 
] k&˝]] n+E
�]�]) �]å] a+-] ı k]å �])]�] ( 
] k&˝]]
n+D S RY -˘!] ı k]å �])]�] ( 
] 	]+™
k& �]� ˝]]E 	] +` �]å] a+-] ı k]å �]^æ�]]

( 
] k& �]� ˝]] n+D T RZ +) �]+ ı k]å ˙] k]
�]^æ�]] ( 
] 	]+™ k&˝]]E � ]"] - n]) -]�]
� œ] �] œ]� ^&�]] ˙]]˝]] n+D U S[ /�]^
]4
˝ a]�] 0	] 
] k]�] œ] � k] 0	] k� ( 
] œ] � k] ı]+˘]]	]

] k]� k]D V

SR ˙] k] � a]� k] F k+ Ü]� a]E k+ Ü]� a]G � +˝ k] Ÿ+E
0	]� œ] � k] +) � k] “/ ��]� “] k� )]˙] � œ] &]^�]
]
	]+™ + k]�]]E �]�]) ^�] “( �]+` &]^�]
]
+ k]�]] ˙] k] ��]� “] � œ] )+	 k]�]]
 k] � k] k) ^ı]˝]] � `
�])ä]` ı g])` � )˝]] n+D W SS 0�] ^&	]
�] a+˝]O� k] 
] k]�] � a]�]� k] � œ+� k]E F k+ Ü]� a]E k+
Ü]� a]E X �]] +�]	 k] ˝ k] k) 	]]�] � k] �]^�]��]O
�]]�]` 	]+™ � ` - n]) ˝ k] k) 	]]�] � k]E 
] k]�] œ]
� œ] �]�]]4 a&�" ��]� “] g&˝] œ] � k] 	]+™ ^	]� ]
]]
- n]) ˝ k] k) 	]]�] � k] �] a+˝]O� k] �]_˝]�]]
]`
� ]�] 	]+™ ^� 4HG Y ST ˝]�] � Ÿ] 0	]� k]
�]]( O�]]( � + gt&�]]B � Ÿ] ˝ a]� œ+ 	]+™
˙]]	]˝]]D - k) a&�" k]E g&) + k] ˙]]- k] � k] k)
�]]�]	 k] � k]I Z

SU /�]^
]4 +) � k] “/ ˙] k] � k])` � k]
�]]˝ œ] � a]	]˝]] n+ - n]) /	] ı]) ˘]
]˝]]
n+E �]+ 0�] �]�]�]&]) -]&�]` ˙ n]�]] + k]�]]

^˙]�]	 k] -ı]	]] �]) ˘]¸]	] ı]) �]	]]�]]D R[

SV ^( ) ä]�])&�˝] �])�]]˝] a+ “/E �]]æO
ı])O�]]æ -]�]`E - t]^ˇ]�] t] ˘]
]™ - n]) 0�]
�]) � k] "� )]�]™E ^( ) �]` �]+ 	]+™
^�])] �] œ]^� 0�]� ` 	]™�] ˘]¸]	] ı])
�]	]]�]` �]�]` ˛]`D SW 
 k]^� 	] +) � k] “/
˙] k] � k])` � k] �]]˝ œ] � a]	]˝]] n+ �]�]) /	] ı])
	]+™ ˘]
]˝]]E �]+ 0�] � g]� “] ˙ n]�]] + k]�]]
^˙]�]	 k] -ı]	]] �]) k)˝] ı]) �]	]]�]]D RR

SX - n]) ä]�])&�˝] �])�]]˝] a+ “/E �]]æO
ı])O�]]æ -]�]`E - t]^ˇ]�] t] ˘]
]™ - n]) 0�]

�]) � k] "� )]�]™ R - n]) �]+ %+ �]�]] - n])
˝]+�]O	]+�] + k] �]�]]Ds

SY ˙]�] �]`� a] � k] �]]˝ œ] � + ˘ a]� ]E ˝] k]
�]`å 0�] k� ^�]�]]	 k] � ] ˝])`� ] k&�]� )
o&�] )+ �]�]`E S SZ �] œ]^� �]+ 0	] k�

�]]_�¾]�] œ] � ` ˝])+ 	]+™ �]_
� k4� k] o/�]]	]
� ` ˝])+ ^�]�]] )+] ˛]] ^˙]�] k� ı]]�] �]å]
-^ˇ]� ]) + k]D T

Y ˙]�] �]`� a] 0�] ı]+]å � k] 	]`˘ k] 0˝])
-]�]]E ˝] k] �]`åO� `O�]`å 0�] k� ı]` k!

+ k] 
]`D S - n]) k&�] k]I 4� � k]æ` 0�] k�
ı]]�] -]�]]D 0�]	 k] � a]� � ) 0� k] Ü]�]]�]�
^� �]] - n]) � +]E rÜ]� a]E �]�] -�]) ˝ g]
˘]] k+E ˝] k] � a]� k] � a]Ã � ) �]� ˝]] n+Ds U

T ˝]�] �]`� a] 	 k] -ı]	]] +]˛] �]æ]� ) 0� k]
a!-] - n]) � +]E r+ t]E � Ÿ] ˘]]+˝]] gt+D � a]Ã

+ k] ˙]]Ds V 0�]` ı]
] 0�]� ] � k]æ g&) + k]
�]�]] - n]) �]+ � a]Ã + k] �]�]]D W U ^( )
�]`� a] 	 k] 0�]� k] � +]E r k&�]E ^� �]` � k] �]˝]
�]˝]]	]]D X �]�]) ˙]]� ) � a]& � k] �]]˙]�
� k] ^&�]] Y - n]) � g]�]] 	 k] ˙] k] � œ]" ˘]æ]	 k] k�
^
]4 � +] n+E �]+ ˘]æ] Z ˝]]^� 0	 œ+ �]�]]+`
^�]
 k]Ds

V ˙]�] �]`� a] � ( )	] g+�] -]�]]E
˝] k] 4� � k]	]]O-( �]) 0�] k� ı]]�]
-]� ) 0�]� k] ^�]	]˝]` � )	 k] 
]�]]E R[

W r�]]^
]� E � k])] � k]�]� �]) � œ] �]`�]])
ı]å] n+E 0� k] 
]� �]] �]]) �]�]] n+ - n])
0�]� ] �] a+˝] � a])] +]
] n+Ds X �]`� a] 	 k]
0�]� k] � +]E r˙]�] � Ÿ] �]+ t] -] t1 �]]E ˝] k] 0� k]
# `� � tÎ �]]Ds Y ˙]�]]�] � œ] � k]	]]O-( O
�]) 	 k] � +]E r�]]^
]� E � Ÿ] /�] 
]]�]� 	]+™
^� ˝ g] � k])` !˝] ˝]
 k] -]4D /�]^
]4 �]�]
˝ g] -ı]	 k] � at]+ � k] � + k& - n]) � k])] � k]�]�
# `� + k] ˙]]4�]]D Z �] œ]^� � Ÿ] �]`
^� �]` -^ˇ]� ])` k� 	]`˘ k] � ]�] � )˝]] gt+

YBS � �]] r o&$�]˝]Ds

-ˇ�]y X
R � g]� WBUU

S �]˝] RSBTT

T � g]� WBUT

U �]˝] TBR[
� g]� RTBWE Z

V �]˝] RSBTT

W ) k]�] SBRT
�]] g� RBSS
R� g]+ SBRX
R� g]+ VBT

X � g]� WBUW

Y ^�]� “] RUBRU
^�]� “] SXBRV

Z � g]� RTBSVOSX

R[ � g]� WBUXOUZ
�]] g� RBSV

RR �]] g� RBSTE SU

�������������������

g&�])] � q]�]y
R R a� ) TBRT

S �]) RBSS
� g]� UBTS

T � g]+ XBUW

�������������������

-ˇ�]y Y
U �]) RBU[OUU

� g]� VBRSORU

V �]) RBUR
� g]� VBRT

W �]�] VTBU

X �]˝] ZBT[
�]˝] RSBRVE RW
�]) XBTVE TW

Y � n]�] RUBS
� g]� RXBRU

Z � n]�] RUBTE U
� n]�] RUBRZE S[

R[ � g]� XBROZ

RWRX �]¢]` XBRXQYBZ



- n]) � k] k) 	]`˘ k] �]` ^�]ı]]+` Ÿ+D ˙]�] � Ÿ] 4�
� k] � +˝]] gt+E F˙]]IG ˝] k] �]+ ˙]]˝]] n+ - n])
g&�] k) � k] � +˝]] gt+E F-]IG ˝] k] �]+ -]˝]]
n+ - n]) -ı]	 k] &]�] � k] � +˝]] gt+E F�]+

� )IG ˝] k] �]+ � )˝]] n+Ds R[ �]+ � a]	]O
� ) �]`� a] � k] �] a+˝] ˝]]˙˙ a]�] a+-] - n])
0�]	 k] -ı]	 k] ı]` k! -]	 k]�]]
] œ] � k] � +]E
r� Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E � Ÿ]	 k] /�])]4
]
� œ] /�] k� ˙ n]�]] 4� �]` o/�]]	] 	]+™ ı]]�]]
^˙]�]� œ] /˝]	]] ä]�])&�˝] ^�]��]]�] + k]D R

RR �]�]) � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� ı g])�]
� k] - n]) ı]_�˘]�] � k] �] a+˝]O� k] 
] k]�] -] t4� k]
- n]) ��]� “] k� )]˙] � œ] -ì]]+�]E /�]+]�
- n]) �]] g� �] k� �]]˛] � k]ä] � k] k"� 
]�]]O
� ) � n] œ# � k]E S RS ˙]�]^� )]˙] k� � k] k"
�]]+) t-ˇ k] k) � œ] œ( � ^&4 ˙]] t4� k]D �]+ t]
� k] ) k] t4� k] - n]) & t]˝] ı]`� œ]� k]Ds T RT ^( )
0�]	 k] � k]	]]O-( �]) � k] � +]E r˙]]D ˙ n]�]]
˝ g]	 k] ^�]��]]�] ^� �]] n+E ˝ k] k) ^
]4 � n]�]] +`
+ k]Ds U - n]) 0�]` ı]
] 0�]� ] � k]�]� # `�
+ k] �]�]]D V

RU �]`� a] ı]˝])�] k� �]) -]�]] - n])
k&�]] ^� ı]˝])�] � ` �]]�] W �]`�]]) n+

- n]) � a]�]]) � œ] ı]å` n+D X RV ˝]�] �]`� a]
	 k] 0�]� ] +]˛] a!-] Y - n]) 0�]� ] � a]�]])
0˝]) �]�]]D �]+ 0# ` - n]) 0�]� ` � k]�]]
� )	 k] 
]�]`D RW ˙]�] �]]�] + k] �]�]`E ˝] k]

] k]�] 0�] k� ı]]�] k4� k] � “/ 
] k]�] œ] � k]

]]	 k] 
]� k] ^˙]	]� œ] a&�" ��]� “] g&˝] �]�]]4 ˛ k]D
0�]	 k] /	] a&�" ��]� “] g&˝] œ] � k] ^�] “( �] k]
]O
� ) +` ^	]� ]
] ^&�]] - n]) 0	] �]�] 
] k]�] œ]
� k] # `� � ) ^&�]] ˙] k] ˝]� 
]`( � œ] ˛ k]
RX ˝]]^� �]+ �]˘]	] ı g])] + k] ˙] k] �]^�]��]O
�]˝]] �]�]]�]]+ � k] � +
]�]]�]] �]�]] ˛]]E
r0�]	 k] +�]])` �]`�]])` � a]& ı]) 
 k] 
]` - n])
+�]] k) ) k]�] 0# ] 
 k] �]�]]Ds Z

RY ˙]�] �]`� a] 	 k] -ı]	 k] ˘]]) œ] ˝])(

] k]�] œ] � ` �]`å k&�]`E ˝] k] 0�]	 k] ˘ k]
] œ] � k]

a+�] ^&�]] ^� 	]]�] � k] 0�] ı]]) 
 k]
˙]] t4D R RZ ˝]�] 4� �]]�¾]` 	 k] -]� )
0�]� k] � +]E r� a]Í E ˝ g] ˙]+ t] � +™ ˙]]4�]]E
� Ÿ] ˝ k] k) �]]˛] ˘]
 gt]�]]Ds S S[ �]�]) �]`� a]
	 k] 0�]� k] � +]E r
] k]�]^å�] œ] � ` �] t] œ& - n])
-]� ]�] k� ı o]^!�] œ] k� �]� k] k) + k]˝ k] Ÿ+E �]�])
o/�]]	] k� � k] k" k� ı]]�] � +™ ^�]) ^"� ]	 k]

� ` �]` ˙]�]+ 	]+™ n+Ds T SR ˝]�] 4�
- n]) ˘ k]
 k] 	 k] 0�]� k] � +]E rÜ]� a]E � a]� k] /˙]]O
ä]˝] k& ^� � Ÿ] ˙]]� ) ı]+
 k] -ı]	 k] ^ı]˝]] � k]
&( 	]] gt&Ds U SS �]`� a] 	 k] 0�]� k] � +]E
r� k] k) ı]` k! ˘]
]˝]] )+ - n]) � a])& œ] � k]
-ı]	 k] � a]) k& &( 	]]	 k] k&Ds V

ST ˙]�] �]`� a] 4� 	]]�] ı]) ˘]æ �]�]]E
˝] k] ˘ k]
 k] �]` 0�] k� �]]˛] + k] ^
]4D W

SU ˝]�] -˘]]	]� �]`
] � œ] k4�]` ä] k])&])
- t]ˇ]` 0# ` ^� 
]+ œ) 	]]�] � k] %� 	 k] 
]�]™
�]�]) �]+ �] k] )+] ˛]]D X SV ˘ k]
 k] 0�] k�
ı]]�] -]4 - n]) �]+ � +� ) 0� k] ˙]�]]	 k]

]� k]E rÜ]� a]E +� œ] �]˘]]E +�] 	]]�] + k]	 k]�]]
 k]
Ÿ+Is SW �]�]) �]`� a] 	 k] 0	]� k] � +]E r- k)E

� �] ^�]��]]�] )�]	 k]�]]
] k]E ˝ a]�] �] œ] /˝]	]]
$) ) k+ + k]Hs� Y ^( ) 0�]	 k] 0#� ) - t]ˇ]`
- n]) 
]+) œ] � k] $ t]"] - n]) �]å] �]		]]"]
!] �]�]]D Z SX �]+ k&�]� ) ˘ k]
 k] n+)˝] � œ]
ı]å �]4 - n]) � +	 k] 
]� k]E r-]^�]) �]+
-]&�]` � n]	] n+ ^� - t]ˇ]` - n]) �]� ao]&) ˝]�
/�]� ] a+�] �]]	]˝ k] Ÿ+Hs

SY /�] k� �]]&E �]`� a] 0�] ı]]) �]&O
k)^	]�] œ] k� /
]] k� � œ] ı] at+˘]]D �]+ t] & k]

-]&�]` ˛ k] ^˙]	]� œ] a&�" ��]� “] g&˝] �]�]]4
˛ k]D � k] � ì] œ]� k� �]`˘] � k] ^	]� 
]� )
�]`� a] k� ı]]�] -]4D R[ � k] /˝]	 k] � gt]�]])
˛ k] ^� � k] “/ �]` 0�] )]�˝ k] � k] � a]ä])	 k] � `
^+��]˝] 	]+™ � )˝]] ˛]]D SZ - n]) k&�] k]I

YBSW � �]] r˝ a]�+] k) ^&�] ��] œ] � t]ı] ) k+ Ÿ+Hs
YBSY � �]] r��]])� � ì] œ]Ds

-ˇ�]y Y
R �]˝] RVBSY

� g]� XBZ

S � g]� RTBSZ

T � g]� RTBSY

U �]˝] ZBSZ
�]˝] RVBSY
�]) ZBST

V � g]� XBR[

W R a� ) ZBV

X �]) RBSZOTU
� g]� UBTYOUR

Y �]) VBUR
Ü k]
] TBX

Z �]�] VTBU

�������������������

g&�])] � q]�]y
R �]) UBTV

� g]� YBSS

S � g]� ZBVX

T � g]� ZBVY
S a� ) YBZ

U � g]� ZBVZ

V � g]� ZBW[

W �]) UBTW

X �]) UBTXOUR
� g]� YBSTOSV

Y �]˝] RUBTR
�]) UBU[

Z �]˙] YZBZ
�]˙] R[XBSZ
� g]� YBSV

R[ �]) VBROT
� g]� YBSWE SX

�]¢]` YBR[OSZ RWRY



� k] ^˘]

]]� ) � +	 k] 
]� k]E r k+ ı])� k]��]) k�
� k] k"E +�]])] ˝ a]�]� k] �]] 
 k]	]]O k&	]]H R �]]
˝ g] ˝]�] ^� 4 �]4 �]˝] � k] ı]+
 k] +� œ] ˝]åO
ı]]	 k] -]�]] n+Hs S T[ 0	]� k] � ]( ` g&)`
ı]) � g]-) œ] � ] 4� �]å] � ao]$ ˘]) )+]
˛]]D T TR /�]^
]4 a&�" ��]� “] g&˝] �]`� a]
� k] ^�]	]˝]` � )	 k] 
]� k]E r-�]) ˝ g] +� œ]
^	]� ]
] )+] n+E ˝] k] +� œ] � g]-) œ] k� 0�] � ao]$
� œ] � k]˙] k&Ds U TS ˝]�] �]`� a] 	 k] 0	]� k]
� +]E r˙]]- k]Is - n]) � k] 0	] -]&^�]�] œ] � œ]
� k] �]]+) ^	]� 
] �]4 - n]) � g]-) œ] � œ] �]�]]
�]4D - n]) k&�] k]I � g]-) œ] � ] ı g])] � ao]$ �]å`
˝ k]ä]` � k] & n]å] - n]) ı]+]å � ` � �]]) � k]
	]`˘ k] �]`
] � œ] ˙]] ^�])] - n]) �]] k) � g]-)
�]) �]4D TT �]�]) 0	 œ+ ˘])]	 k]�]]
 k] �]+ t]
� k] �]]�] �]4 - n]) 0	+ œ]	 k] �]+) � œ] ˙]]� )
�]])] ^� ��]] � + � a]	]]�]] - n]) 0	] -]&O
^�]�] œ] k� �]] k) � œ] �]` �]˝]]�]]E ^˙]	]� œ] a&�"
��]� “] g&˝] �]�]]4 ˛ k]D TU ˝]�] k&�] k]I �]])]
�]+) ^	]� 
]� ) �]`� a] � k] k&�]	 k] -]�]]D
˙]�] 0	+ œ]	 k] 0� k] k&�]]E ˝] k] 0�]� k] �]])O�]])
� +	 k] 
]� k] ^� �]+ 0	] k� /
]] k� � k] ˘]
]]
˙]]4D V

Z ˝]�] �]`� a] 	]]�] ı]) ˘]æ� ) 0�] ı]])
˘]
]] �]�]] - n]) -ı]	 k] �]+) �]�]]D W

S - n]) k&�] k]I a� ! 
] k]�] 
]� � k] k� �]] k)
a+4 4� -]&�]` � k] �]]" ı]) ^
]"]� )


]] ) k+ ˛ k]D ˙]�] �]`� a] 	 k] 0	]� ] ^�]��]]�]
k&�]]E ˝] k] 0�]	 k] 
]� � k] k� �]] k) -]&�]` � k]

� +]E r^+��]˝] )�] � k] k"E ˝ k] k) ı]]ı] �]](
^� 4 �]4Ds X T ˝]�] a� ! �]]�¾]` �]	] � œ]
� +	 k] 
]� k]E r�]+ -]&�]` ı])� k]��]) � `
•	]&] � ) )+] n+Ds U �]+ ˙]]	]˝ k] a+4
^� � k] �]] �] k]˘] ) k+ Ÿ+E �]`� a] 	 k] � +]E r˝ a]�]
�] œ] -ı]	 k] �]	] � œ] � a])` �]]˝ œ] �] k]˘] ) k+ + k]H Y

V �]] � +	]] ä�]]&] -]�]]	] n+E F˝ k] k)
ı]]ı] �]]( ^� 4 �]4G �]] �]+ � +	]]E F0#
- n]) ˘]
]O^( )GH Z W �]�]) /�]^
]4 ^�

˝ a]�] ˙]]	] 
] k] ^� o/�]]	] k� � k] k" � k] ˇ])˝]`
ı]) ı]]ı] �]]( � )	 k] � ] -^ˇ]� ]) ^&�]]
�]�]] n+ y y yDs ^( ) 0�]	 k] 
]� � k] k� �]] k)
a+4 � k] � +]E r�]å] + k]I -ı]	]` �]]" 0# ]

- n]) �]) ˙]]Ds R X ˝]�] �]+ -]&�]`
�]å] + k] �]�]] - n]) -ı]	 k] �]) ˘]
]] �]�]]D
Y �]+ k&�]� ) 
] k]�] œ] ı]) $) !] �]�]]
- n]) � k] ı])� k]��]) � ` �]^+�]] � )	 k] 
]� k]E
^˙]�]	 k] 4� o/�]]	] � k] k4�]] � )	 k] � ]
-^ˇ]� ]) ^&�]] ˛]]D

Z ^( ) ˙]�] �]`� a] �]+ t] � k] -]� k] ˙]]
)+] ˛]]E ˝] k] 0�]� ` 	]ä]) �]¢]` 	]]�] k�
4� -]&�]` ı]) ı]å`E ˙] k] � )O�]� g]
]` k�
&�˝]) � œ] � n]# ] ˛]]D �]`� a] 	 k] 0�]� k] � +]E
r-]E � k])] ˘ k]
]] �]	] ˙]]Ds ˝]�] �]¢]` 0# O
� ) 0�] k� ı]` k! ˘]
] ^&�]]D S R[ �]]&
� œ] ˙]�] �]`� a] 4� �]) � œ] �]]	]] �]] )+]
˛]]E� ˝] k] k&�] k]I �] a+˝]O� k] � )O�]� g]
]	 k]�]]
 k]
- n]) 0	] k� ˙ n]� k] g&�] k) ı]]ı]` -]4 - n])
� k] �]` �]`� a] - n]) 0�] k� ˘ k]
] œ] k� �]]˛] �]]	 k]
� n] k#D� T RR �]�]) �]+ k&�]� ) ( )`�]`
0�] k� ˘ k]
] œ] � k] � +	 k] 
]� k]E r˝ a]�+])] � a]Í
� )O�]� g]
]	 k]�]]
] œ] - n]) ı]]^ı]�] œ] k� �]]˛]
�] œ] �]]˝]] n+Hs U RS 0	]� ` �]]˝] � a]	]O
� ) �]`� a] 	 k] � +]E r˙] k] �]
 k]O˘ o]� k] Ÿ+
0	 œ+ � n]È � ` ä]Î )˝] 	]+™ + k]˝]`E �]�])
�]`�]]) œ] � k] + k]˝]` n+D V RT /�]^
]4
˙]]- k] - n]) /�] �]]˝] � ] �]˝]
]�] �]`�] k]E
F� Ÿ] �]^
]&]	] 	]+™ ˘]]+˝]] �]_
� �]+
˘]]+˝]] gt+ ^� ˝ a]�] g&�]) œ] ı]) &�]] � ) k]DG W

�] œ]^� � Ÿ] ˇ]—�]�] œ] � k] 	]+™E ı]]^ı]�] œ] � k]
� a]
]]	 k] -]�]] gt+Ds

RU ^( ) � g]+		]] k� ˘ k]
 k] �]`� a] k�
ı]]�] -]4 - n]) ı g]!	 k] 
]� k]E r+�] 
] k]�]
- n]) ( )`�]` ˝] k] 0ı]�]]�] )�]˝ k] Ÿ+E �]�])
˝ k] k) ˘ k]
 k] 0ı]�]]�] �] œ] 	]+™ )�]˝ k]Hs X

ZBR[ � �]] r� k]ä] � k] k"� �]�]]4  n]#] ˛]]Ds
� �]] r� k]ä] � k] k"� �]�]]4  n] k# ˛ k]Ds

-ˇ�]y Y
R � g]� UBTUE UR

S �]) RBSU
�]) VBXOR[
� g]� YBSY
�]] g� SBRZ

T �]) VBRRORX

U ��] RUBY
� g]� YBTROTU

V � g]� YBTVOTX

�������������������

-ˇ�]y Z
W �]˝] UBRT

�]) SBR

X �]) SBTORS
� g]� VBRYOSW

Y � g]+ SBSUE SV

Z �]) SBZ

�������������������

g&�])] � q]�]y
R �]) SBR[E RR

� g]� VBSU
� g]+ VBY

S �]) SBRU
� g]� VBSXE SY

T �]) SBRVORX
� g]� VBSZOTS

U � g]� XBTZ
� g]� RVBS
� g]� RZBX

V � g]� VBTR

W 	]`˝] SRBT
+ k] WBW
�]˝] RSBX

X �]) SBRYOS[
� g]� VBTTOTV

RWRZ �]¢]` YBT[QZBRU



RV �]`� a] 	 k] 0	]� k] � +]E r˙]�] ˝]� g&
+] R

-ı]	 k] & k]�˝] œ] k� �]]˛] + k]˝]] n+E �]] 0�] k�
& k]�˝] �]]˝]�] �]	]]˝ k] Ÿ+H 	]+™D �]�]) � k]
^&	] -] t4� k] ˙]�] g&
 k+ � k] 0	]� k] ˙ a]&] � )
^&�]] ˙]]4�]]E S ˝]�] � k] 0ı]�]]�] � œ)� k]D
RW � k] “/ �]` ı a])]	 k] � ı] kå k� k!& ı]) 	]4
� ı] kå � ] a"� å] 	]+™ 
]�]]˝]]D -�]) �]+

]�]]4 ˝] k] 	]�]] a"� å] ^�] a� å� ) ı a])]	 k]
� ı] kå � k] ( ]å k&�]] - n]) k!& - n])
�]` �]å] + k] ˙]]4�]]D T RX 	] +` 
] k]�]
	]�]` &]�]O�]^&)] ı a])]	]` �]�]� œ] � œ] �])˝ k]
Ÿ+D -�]) � k] �] œ)E ˝] k] �]�] œ� ( " ˙]] t4�]`

- n]) �]^&)] �]+ ˙]]4�]` - n]) �]�] œ� 	]�"
+ k] ˙]] t4�]`D �]�]) 
] k]�] 	]�]` �]^&)] 	]�]`
�]�]� œ] � œ] �])˝ k] Ÿ+ - n]) & k]	] œ] �]+`O�]
]]O
�]˝] )+˝]` Ÿ+Ds

RY ˙]�] �]+ 0	 œ+ � k] �]]˝ œ] �]˝]] )+]
˛]]E ˝]�] k&�] k]I 4� -^ˇ]� ])` 0�] k� ı]]�]
-]�]] - n]) 0�]	 k] � a]� � ) 0� k] Ü]�]]�]�
^� �]] - n]) � +]E r-�] ˝]� � k])` �]˘˘]`
�]) ˘ a]� ` + k]�]`D ^( ) �]` ˝ g] ˘]
] - n])
0�] ı]) -ı]	]] +]˛] )�]E ˝]�] �]+ ^( ) � k]
•ä]&] + k] ˙]]4�]`Ds U

RZ ˝]�] �]`� a] 0# ] - n]) 0�] k� ı]` k!
�]�]] - n]) ˘ k]
 k] �]` 0�] k� �]]˛] �]4D
S[ - n]) k&�] k]I 4� - n])˝] ˙] k] RS �]]
]
� k] � g]	] �]+	 k] � ` �]`�]])` � k] ı]`^å˝]
˛]`E V �]+ �]`� a] k� ı]` k! -]�]` - n])
0�]	 k] 0�] k� � ı] kå � ` �]]
]) g! 
]`E W

SR �] œ]^� �]+ �]	]O+`O�]	] � +˝]` ˛]`E
r-�]) � Ÿ] 0�] k� � ı] kå � k] +` g! 
 gt]E ˝] k]
-˘!` + k] ˙]] t1 �]`Ds SS �]`� a] 	 k] � a]åO
� ) 0� k] k&�]] - n]) � +]E r� k]"`E ^+��]˝]
)�]E ˝ k] k) ^�]��]]�] 	 k] ˝ a]� k] # `� ^� �]]
n+Ds X 0�]` �]å` �]+ - n])˝] # `� + k]

�]�]`D Y

ZBRY � �]] r o&$�]˝]Ds

ST ˙]�] �]+ 0�] -^ˇ]� ])` k� �])
ı] at+˘]]E ˝] k] 0�]� ` 	]ä]) �] t]� a])` �]˙]]	 k]O
�]]
] œ] - n]) �] k])� a]
] � )˝]` �]`å ı])
ı]å`D R SU �]`� a] 	 k] 0	]� k] � +]E r˝ a]�]

] k]�] �]+ t] � k] ˙]]- k]E �] œ]^� �]˘˘]` �])`
	]+™ �]_
� �] k] )+` n+Ds S �]+ � a]	]� ) � k]
0�]� ` ^�]

]` 0å]	 k] 
]� k]D SV ˙ n]� k] +`
�]`å � k] �]]+) � ) ^&�]] �]�]]E �]`� a] o-&)
�]�]] - n]) 0�]	 k] �]˘˘]` � ] +]˛] ı]� å] T

- n]) �]+ 0# � n]# `D U SW /�] �]]˝] � `
˘]˘] “] 0�] ı g] k) /
]] k� � œ] n( 
] �]�]`D

SX ˙]�] �]`� a] �]+ t] � k] -]� k] ˙]] )+]
˛]]E ˝] k] & k] o-ˇ k] -]&�]` V 0�] k� ı]` k!Oı]` k!
�]+ ı a]� ])˝ k] a+4 -]	 k] 
]� k]E r k+ &]^�]&
k� � o]�]˙]E +�] ı]) &�]] � )Ds SY ˙]�]

�]+ �]) k� o-&) �]�]]E ˝] k] � k] o-ˇ k] -]&�]`
0�] k� ı]]�] -]4D ˝]�] �]`� a] 	 k] 0	]� k] ı g]!]E
r�]] ˝ a]� œ+ ^�]��]]�] n+ ^� � Ÿ] �]+ � )
�]� ˝]] gt+Hs W 0	+ œ]	 k] ˙]�]]�] ^&�]]E r+ t]E
Ü]� a]Ds SZ ˝]�] 0�]	 k] 0	]� ` - t]�] œ] � k]
g!� ) X � +]E r˙ n]�]] ˝ a]�]	 k] ^�]��]]�] ^� �]]
n+E ˝ a]�+] k) ^
]4 � n]�]] +` + k]Ds T[ - n])

� k] -ı]	]` - t]�] œ] � k] k&�]	 k] 
]� k]D ^( ) �]`� a]
	 k] 0	 œ+ ˘ k]˝]]�]	]` &`E r k&�] k]E /�] �]] k) � œ]
^� �]` � k] �]˝] �]˝]]	]]Ds Y TR �]�])
�]]+) ˙]]	 k] k� �]]& 0	+ œ]	 k] ı g] k) /
]] k� � œ]
0�] k� �]] k) � œ] �]˝]] ^&�]]D

TS ^( ) ˙]�] � k] �]]+) ˙]] ) k+ ˛ k] ˝] k]
k&�] k]I 
] k]�] 0�] k� ı]]�] 4� � gt]� k] -]&�]`

� k] 
 k] -]4E ^˙]�]� œ] 4� a&�" ��]� “]O
g&˝] �]�]]�]] ˛]]D Z TT ˙]�] a&�" ��]� “] g&˝]

^	]� ]
] ^&�]] �]�]]E ˝] k] �]+ -]&�]` �] k]
]	 k]

]�]]D R[ �]+ k&�]� ) �]`å n+)]	] )+
�]�]` - n]) � +	 k] 
]�]`E r/�])]4
] � œ] k4�]]
� �]` 	]+™ k&�]] �]�]]Ds RR TU �]�])
( )`�]` � +	 k] 
]� k]E r�]+ ˝] k] a&�" ��]� “]O
g&˝] œ] k� )]˙]] � ` �]&& � k] a&�" ��]� “] g&˝]

^	]� ]
]˝]] n+Ds RS

-ˇ�]y Z
R �]˝] SSBS

S �]˝] SWBS

T �]) SBSRE SS
� g]� VBTWOTZ

U �]) VBSSOSU
� g]� YBURE US
� g]+ RRBSV

V � n]�] RVBSV

W �]) VBSVOTU
�]) WBVW
� g]� YBUTOUY

X �]) R[BVS
� g]� XBV[
� g]� RXBRZ
� g]� RYBUS

Y � g]+ UBVT

�������������������

g&�])] � q]�]y
R �]) VBTYOUT

� g]� YBVSOVW

S � g]+ RRBRR

T �]) ZBSX

U � g]� YBVV

V �]˝] S[BT[

W Ü k]
] RUBZE R[

X �]˝] S[BTU

Y �]�] USBS
�]˝] RSBRVE RW
�]) RBUUE UV
�]) XBTVE TW

Z �]˝] RSBSS
� g]� RRBRU

R[ �]˝] RVBTR

RR �]) SBRS

RS �]˝] RSBSU
�]) TBSS
� g]� RRBRV

�]¢]` ZBRVOTU RWS[



TV �]`� a] �]�] �]+) œ] - n]) �] t]�] œ] � ]
& n])] � )	 k] ^	]� 
]] - n]) �]+ 0	] k�
�]�]]O�]) œ] � œ] ^�]�]]˝]] - n]) )]˙] � `
� a]�]�]�])` � ] Ü]˘]]) � )˝]] �]�]]D �]+
+) ˝])+ � ` �]`�]])` - n]) �])`) � ` � �]O
ä] k])` g&) � )˝]] )+]D R TW ˙]�] 0�]	 k]
�]`å � k] k&�]] ˝] k] �]+ ˝]åı] 0# ]E S

�] œ]^� � k] k4�]` � k]å œ] � ` ˝])+ ˛ k] ^˙]	]� `
�]]
] �]™˘] 
]` �]�]` + k] - n]) ^˙]	 œ+ ^�]	]
˘])�]] k+ k� �]+ t]O�]+ t] �]"� 	 k] k� ^
]4 ! k]å
^&�]] �]�]] + k]D T TX ˝]�] 0�]	 k] -ı]	 k]
˘ k]
] œ] � k] � +]E r� k]�]� E � "] “/ k� ^
]4
( �]
] �] a+˝] n+ �]�]) �]ä] g&) ˛] k] kå Ÿ+D U

TY /�]^
]4 � k]˝] k� �]]^
]� � k] ^�]	]˝]`
� ) k] ^� �]+ � "] “/ k� ^
]4 - n]) �]ä] g&)
� k]˙ k]Ds V

R[ ^( ) �]`� a] 	 k] -ı]	 k] RS ˘ k]
] œ] � k]
ı]]�] � a]
]]�]] - n]) 0	 œ+ a&�"

��]� “] g&˝] œ] ı]) -^ˇ]� ]) ^&�]] W ˝]]^�
� k] 0	 œ+ 
] k]�] œ] � œ] � k] ^	]� ]
 œ] - n]) +)
˝])+ � ` �]`�]])` - n]) �])`) � ` � �]ä] k])`
g&) � œ)D
S /	] RS Ü k]^�]˝] œ] k� 	]]�] � k] Ÿ+B X

ı]+
]]E �]�] n]	] ˙] k] ı]˝])�] Y � +
]]˝]] n+
- n]) 0�]� ] �]] “/ -_	É�]]�]E Z ^( ) �]] g� �]
- n]) � g]+		]] ˙] k] ˙]�&` k� � k] k" ˛ k]E R[

T ^( ^
]ıı a]�] - n]) �])˝ a]
]� n]E RR ˛] k]�]] RS

- n]) � )O�]� g]
]	 k]�]]
]] �]¢]`E RT +
]( “/
� ] � k]"] �]] g� �] - n]) ˝]À`E U ˙] k]�]`
]]�
�]�] n]	] - n]) �] g+&] /�� ^)�] k]˝]`E ^˙]�]	 k]
�]]& � œ] 0�] k� �]]˛] �]À])` � `D RU

V /	] �]])+ œ] � k] �]`� a] 	 k] � k] -] k&�]
k&� ) � k]˙]]E RV r˝ a]�] � n])O�] g+^&�] œ] k�

/
]] k� � œ] �]] �]]�]^)�]] k� ^� �]` �]+)
� œ] �]˝] ˙]]	]]D RW W /�] k� �]˙]]�]E ^�] “(
/�])]4
] k� �])]	 k] � ` �] k]�]` a+ “/ � k]å œ] k�

R[BU ��]]yE r� 	]]	]]	]`Ds

ı]]�] ˙]]	]]D R X ˝ a]�] ˙]+ t]O˙]+ t] ˙]]- k]
�]+ t] �]+ Ü]˘]]) � )	]]E F��]� “] � ] )]˙]
ı]]�] -] �]�]] n+DG S Y �]`�]]) œ] � k]
# `� � ) k]E T � a])& œ] � k] •ä]&] � ) k]E
� k]^æ�] œ] � k] � a]Ã � ) k]E a&�" ��]� “] g&˝] œ] � k]
^	]� ]
] k]D ˝ a]� œ+ � a]�˝] ^�]
]] n+E � a]�˝] � œ]
& k]D Z -ı]	 k] � �])� o]& � œ] 	] ˝] k] �] k]	 k] k� E
	] ˘] t]&` k� - n]) 	] +` ˝] t]� k] k� ı n]� k] 
 k]	]]D U

R[ 	] +` �]( ) k� ^
]4 �]]	 k] � ` ı] k]"
]`
�]] & k] ˙] k]å` � ı] kå �]] ˙ g]^˝]�] t] �]] 
]]# `

 k]	]] V �] œ]^� � ]�] � )	 k]�]]
]] �] k]˙]	]
ı]]	 k] � ] +� &]) n+D W

RR ˝ a]�] ^˙]�] ^� �]` �]+) �]] �] t]�] � œ]
˙]]- k]E ˝] k] -˘!` ˝])+ gt%æ k] ^� �]+ t]
� n]	] �] k]��] n+ - n]) ˝]�] ˝]� 0�] k� �]+ t]
)+ k]E ˙]�] ˝]� ^� ˝ a]�] 0�] /
]] k�
� k] 	] ^	]� 
] k]D X RS ˙]�] ˝ a]�] ^� �]` �])
� œ] ˙]]- k]E ˝] k] �]) k� 
] k]�] œ] � k] 	]�]�� ])
� ) k]D RT -�]) �]+ �])]	]] �] k]��] n+E
˝] k] �]+ �] o]^˝] ^˙]�]� ` ˝ a]�]	 k] a&-] � `
˛]`E 0�] ı]) �]	]` ) k+�]`D Y 
 k]^� 	] -�])
�]+ �] k]��] 	]+™ n+E ˝] k] �] o]^˝] ˝ a]�+] k) ı]]�]

] n]" -]4D RU -�]) ^� �]` �]) �]]
�]+) � œ] � k] “/ ˝ a]� œ+ ��]`� ]) 	]+™ � k) �]]
˝ a]�+])` 	]+™ � a]	 k]E ˝] k] �]+ t] � k] �]]+)
^	]� 
]˝ k] �]˝] -ı]	 k] ı n]) œ] � ` ˇ g]
] �]]å
k&	]]D Z RV � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+ ^�

	�]]�] k� ^&	] �]& k]�] - n]) -�] k])] R[ � ]
+]
] 0�] �]+) k� +]
] � k] ä�]]&] �]+	 k]

]]�]� + k]�]]D

RW k&�] k]I � Ÿ] ˝ a]� œ+ � k]å œ] � ` ˝])+
� k]^å�] œ] k� �]`˘] � k]˙] )+] gt+D /�]O
^
]4 �] t]ı] œ] � ` ˝])+ �]˝] “� )+ k]
- n]) � � g]˝]) œ] � ` ˝])+ �]`ˇ k] �]	 k] )+ k]D RR

RX 
] k]�] œ] � k] �]]�]ˇ]]	] )+ k] �] œ]^� � k]
˝ a]� œ+ ^	]˘]
]` -&]
]˝] œ] k� +�]]
 k] � )
œ&� k] RS - n]) -ı]	 k] �]�]]O�]) œ] � œ] ˝ a]� œ+ � k] kå

-ˇ�]y Z
R �]˝] UBST
S �]˝] RUBRU

/ì] UBRV
T ^�] SXBRWE RX

R)] SSBRX
�] k+ TUBV
�]) WBTU

U � g]� R[BS
� g]+ UBTV

V ) k]�] R[BRU

�������������������

-ˇ�]y R[
W �]) TBRUE RV

�]) WBX
� g]� ZBRE S

X �]) TBRWORZ
� g]� WBRTORW
Ü k]
] RBRT

Y � g]+ RBUS
Ü k]
] RVBRU

Z �]) RBRW
� g]+ RBU[

R[ �]˝] UBSR
RR � g]+ RBUV
RS � g]+ RRBRW

� g]+ S[BSX
RT �]) SBRU

� g]� VBSX
RU �]˝] SWBUX

� g]+ RTBRY
RV �]) WBX

� g]� ZBRE S
RW S)] RXBSU

�������������������

g&�])] � q]�]y
R �]�] VTBW

�] k+ TUBW
Ü k]
] RTBUVE UW

S �]˝] UBRX
� g]� R[BZ

T � g]� ZBS
U �]) WBYE Z
V � g]� ZBT
W � g]� R[BX

R a� ) ZBXE RU
X �]) WBR[

� g]� ZBU
Y � g]� R[BV
Z �]) WBRR

� g]� ZBV
� g]� R[BWE RR
Ü k]
] RTBV[E VR

R[ 0˝] RZBUE V
Sı]˝] SBW
�] g+ X

RR ^( �] SBRUE RV
RS �]˝] SUBZ

RWSR �]¢]` ZBTVQR[BRX




]�]�]] t4� k]D R RY � k])` �]˙]+ � k] ˝ a]� œ+
)]˙�]ı]]
] œ] - n]) )]˙]]- œ] k� �]]�]	 k] ı k]�]
^� �]] ˙]]4�]] S ˝]]^� 0	 œ+ - n]) � n])O�] g+O
^&�] œ] � k] �]�]]+` ^�]
 k]D T RZ �]�]) ˙]�]
� k] ˝ a]� œ+ ı]� å�]] t4� k]E ˝] k] �]+ •˘]˝]]
	] � )	]] ^� ˝ a]�] �]] � + k]� k] - n])
n� � k] � + k]� k]D ˙] k] ˝ a]� œ+ �] k]
]	]] n+ �]+

0�] �]˝] ˝ a]�] ˙]]	] ˙]]- k]� k]D U S[ /�]O
^
]4 ^� ˝ a]�] -ı]	 k] -]ı] 	]+™ �]_
�
-ı]	 k] ^ı]˝]] � ` ı]^�]¾] �]_˝] � ` �]&&
� k] �] k]
] k]� k]D V SR �]] “/E �]] “/ � k] �])�]]	 k]
k� ^
]4 �] Ÿ]ı] k&�]] - n]) ^ı]˝]] -ı]	 k] �]˘˘] œ]

� k]D �]˘˘ k] -ı]	 k] �] t]O�]]ı] k� ^�]
]]( �] kå
+ œ]� k] - n]) 0	 œ+ �])�]] $]
 œ]� k]D W SS � k] k)
	]]�] � ` �]˙]+ � k] �]�] 
] k]�] ˝ a]�]� k] 	]( )˝]
� œ)� k]D X �]�]) ˙] k] o-˝] ˝]� ˇ]`)˙]
ˇ] k)�]]E� �]+` 0Ã]) ı]]4�]]D Y ST ˙]�]
� k] 4� �]+) � œ] ˝ a]� œ+ �]˝]] t4E ˝] k] g&�] k)
�]+) � œ] �]]�] ˙]]	]] Z �] œ]^� � Ÿ] ˝ a]�]� k] �]˘]
� +˝]] gt+ ^� ˝ a]�] /�])]4
] k� �]+) œ] � ]
& n])] ı g])] �]` 	] � ) ı]]- k]� k] ^� o/�]]	] � ]
� k]"] -] ˙]]4�]]D

SU ˘ k]
]] -ı]	 k] � a]Í � k] �]å] 	]+™
+ k]˝]]E 	] +` &]�] -ı]	 k] �]]^
]� � k]D R[

SV 4� ˘ k]
 k] � ] -ı]	 k] � a]Í ˙ n]�]] - n])
&]�] � ] -ı]	 k] �]]^
]� ˙ n]�]] �]	]	]] +`
�] a+˝] n+D RR ˙]�] 
] k]�] œ] 	 k] �]) k� �]]^
]�
� k] +` �]]
]Oä]� g]
]� � +] n+E RS ˝] k]
0�] k� �]) k� 
] k]�] œ] � k] �] œ] 	] � œ+� k]H
SW /�]^
]4 0	]� k] �]˝] $) k] �] œ]^� k4�]]
a� ! 	]+™ ˙] k] %� ] �]�]] + k] - n]) �] k]
]] 	]

˙]]4 - n]) ^˙]� k] )]ä] )�]] �]�]] + k]
- n]) ˙]]	]] 	] ˙]]4D RT SX ˙] k] � Ÿ] ˝ a]� œ+

t-ˇ k] k) � œ] �]˝]]˝]] gt+ 0� k] 0˙]]
 k] � œ] � + k]
- n]) ˙] k] � Ÿ] ˝ a]�]� k] a( �] a( �]]� ) � +˝]]

R[BSS � �]] rˇ])˝]] n+Ds R[BSV �� n]˝]]	]
� k] ^&�]] 4� 	]]�] ˙] k] a&
" ��]� “] g&˝] œ] � ]
)]˙]] �]] �]]�]� n+D

gt+E 0�]� ] �]) � ` !˝] œ] ı]) ˘]æ� )
k4
]]	] � ) k]D R SY 0	]� k] �]˝] $) k] ˙] k]

�])`) � k] 	]�" � ) �]� ˝ k] Ÿ+ �]�])
˙]`�]	] � k] 	]+™E� S /�] k� �]˙]]�] 0�]� k]
$) k] ˙] k] ˙]`�]	] - n]) �])`) & k]	] œ] � k]
� k]+		]]� � œ] ^�]"] �]� ˝]] n+D T SZ �]]
4� ı n]� k] � œ]� & k] ^˘]^å�] t] 	]+™ ^�]� ˝]™H
�]�]) 0	]� œ] � k] 4� �]` ˝ a]�+] k) ^ı]˝]]
k� ˙]]	 k] �]� n]) ä]�]`	] ı]) 	]+™ ^�])˝]`D U

T[ �]�]) ˝ a]�+] k) ^�]) � ] 4� O4� �]]
]
˝]� ^�]	]] a+-] n+D TR /�]^
]4 �]˝]
$) k]E ˝ a]�] �] a+˝]O�]` ^˘]^å�] œ] � k] � +™ ä�]]&]
-	]�] k]
] + k]D V

TS ˝] k] ^( )E ˙] k] � k] “/ 
] k]�] œ] k� �]]�]	 k]
� a]� k] ��]`� ]) � )˝]] n+E W � Ÿ] �]` ��]� “]
� œ] )+	 k]�]]
 k] -ı]	 k] ^ı]˝]] k� �]]�]	 k] 0� k]
��]`� ]) � tÎ �]]D X TT �]�]) ˙] k] � k] “/

] k]�] œ] k� �]]�]	 k] � k])] /	]� ]) � )˝]]
n+E � Ÿ] �]` ��]� “] � œ] )+	 k]�]]
 k] -ı]	 k]

^ı]˝]] k� �]]�]	 k] 0�]� ] /	]� ]) � )
gt&�]]D Y TU �]+ �]˝] �] k]˘] k] ^� � Ÿ] ˇ])˝]`

ı]) �] o]^˝] 
]]	 k] -]�]] gt+E � Ÿ] �] o]^˝]

]]	 k] 	]+™ �]_
� ˝]
]�]]) ˘]
]�]]	 k] -]�]]
gt+D Z TV � Ÿ] � k] k" � k] ^ı]˝]] k� E � k]"` � k]

�] t] k� - n]) �] g+ � k] 0�]� ` �]]�] k�
^�]
]]( � )	 k] -]�]] gt+D R[ TW �]]� “/E
4� -]&�]` k� a&��]	] 0�] k� -ı]	 k] +`
�])]	 k] k� 
] k]�] + œ]� k]D TX ˙] k] � a]�]� k]
ä�]]&] -ı]	 k] ^ı]˝]] �]] -ı]	]` �] t] � k] 
]�]]�]
)�]˝]] n+E �]+ � k] k) 
]]�]� 	]+™ - n]) ˙] k]
� a]�]� k] ä�]]&] -ı]	 k] � k] k" �]] -ı]	]` � k]"`
� k] 
]�]]�] )�]˝]] n+E �]+ � k] k) 
]]�]�
	]+™D RR TY ˙] k] � k] “/ -ı]	]] �]]˝]	]] � ]

R[BSY � �]] r˙]`�]	] ı]]	 k] � ` 0��]`& 	]+™
!`	] �]� ˝ k]Ds ��]&]�]�]` k&� œ]D R[BSZ
��]]yE r4� -�]]^)�]	] � œ]Ds -^˝]y �]RU
k&� œ]D

-ˇ�]y R[
R �]˝] STBTU

�]) RTBZ
� g]� SRBRSE
RT
Ü k]
] VBU[
S a� ) RRBSU

S Ü k]
] UBY
Ü k]
] SUBR[
Ü k]
] SVBST
Ü k]
] SWBSV
Ü k]
] SXBSTE SU

T �]˝] SUBRU
U �]) RTBRR

� g]� RSBRRE
RS
� g]� SRBRUE
RV

V � g]+ RUBSW
W �]` XBW

�]˝] R[BTW
X �]˝] SUBZ

� g]� SRBRX
� g]+ RVBSR

Y �]˝] SUBRT
� g]� SRBRZ
Ü]� SBR[

Z �]˝] STBTU
Ü k]
] YBR

R[ � g]+ RVBS[
RR Rı]˝] SBSR
RS �]˝] RSBSU

�]) TBSS
� g]� RRBRV
� g]+ YBUY

RT �]) UBSS
� g]� YBRX

�������������������

g&�])] � q]�]y
R � g]� RSBT
S 	]`˝] SZBSV

Ü]� SBR[
T � g]� RSBUE V

/ì] R[BTR
U � g]� RSBWE X
V �]˝] WBSW
W ) k]�] R[BZ
X � g]� RSBYE Z

Ü]� TBV
Y �]) YBTY

� g]� ZBSW
S˝]` SBRS

Z � g]� RSBVROVT
R[ �]` XBW
RR �]˝] RZBSZ

� g]� RUBSW

�]¢]` R[BRYOTY RWSS



� ]# � 	]+™ 0# ]	]] ˘]]+˝]] - n]) � k] k)
ı]` k! 	]+™ ˘]
]˝]]E �]+ � k])] ˘ k]
]] �]	]	 k]
k� 
]]�]� 	]+™D R TZ ˙] k] -ı]	]` ˙]]	]

�]˘]]˝]] n+ �]+ 0� k] �] k]4�]] - n]) ˙] k] � k])`
�]]^˝]) -ı]	]` ˙]]	] � t]�]]˝]] n+ �]+ 0� k]
ı]]4�]]D S

U[ ˙] k] ˝ a]� œ+ ��]`� ]) � )˝]] n+E �]+
� a]� k] �]` ��]`� ]) � )˝]] n+ - n]) ˙] k] � a]� k]
��]`� ]) � )˝]] n+E �]+ 0� k] �]` ��]`� ])
� )˝]] n+ ^˙]�]	 k] � a]� k] � k]˙]] n+D T UR ˙] k]
^� �]` �]^�]��]�]˝]] � k] /�]^
]4 ��]`� ])
� )˝]] n+ ^� �]+ �]^�]��]�]˝]] n+E 0� k]
�]+` /	]]�] ^�]
 k]�]] ˙] k] 4� �]^�]��]�]˝]]
� k] ^�]
]˝]] n+D U - n]) ˙] k] ^� �]` 	 k]�
o/�]]	] � k] /�]^
]4 ��]`� ]) � )˝]] n+ ^�

�]+ 	 k]� n+E 0� k] �]+` /	]]�] ^�]
 k]�]] ˙] k]
4� 	 k]� o/�]]	] � k] ^�]
]˝]] n+D US � Ÿ]
˝ a]�]� k] �]˘] � +˝]] gt+E ˙] k] � k] “/ /	] ! k]" œ] � œ]
� k] ^� �]` 4� � k] � k])] ˘ k]
]] ˙]]	]� ) 4�
ı�]]
]] o#$] ı]]	]` �]` ^ı]
]]˝]] n+E �]+
-ı]	]] /	]]�] ä]Î ) ı]]4�]]Ds V

RR ˙]�] �]`� a] -ı]	 k] RS ˘ k]
] œ] � k]
^+&]�]˝ œ] k& ˘ a]� ]E ˝] k] �]+ �]+ t] � k]

g&�] k) �]+) œ] � œ] ^�]�]]	 k] - n]) Ü]˘]]) � )	 k]
^	]� 
] ı]å]D W

S 
 k]^� 	] ˙]�] ˙ k]
] � œ] � g]+		]] X 	 k]
�]�]`+ k� � ]�] œ] � ` ˘]˘] “] � a]	]`E ˝] k] 0�]	 k]
-ı]	 k] ˘ k]
] œ] � k] 0�] k� ı]]�] � k]˙]] Y T ^�
� k] 0�]� k] ı g] œ!E r�]+ ˙] k] -]	 k]�]]
]] ˛]]E
�]] ˝ g] +` n+ �]] +�] ^� �]` - n]) � ` -]�]

]�]] t4Hs Z U �]`� a] 	 k] 0	]� k] � +]E r˙] k]
a� ! ˝ a]�] k&�]˝ k] - n]) � a]	]˝ k] + k]E ˙]]� ) �]+

�]�] � g]+		]] � k] �]˝]]- k]B R[ V o-ˇ k] -�]
k&�] ) k+ Ÿ+E RR 
 t]�] kå ˘]
]O^( ) ) k+ Ÿ+E

� k]æ` � a]Ã ^� 4 ˙]] ) k+ Ÿ+E RS �]+ k) � a]	]
) k+ Ÿ+E �] k) a+- œ] � k] •ä]&] ^� �]] ˙]] )+]
n+ - n]) �])`�] œ] � k] � a]�]�]�])` � a]	]]�]` ˙]]

R[BTY ��]&]�]�]` k&� œ]D

)+` n+D R W � a]�]` n+ �]+ ˙] k] � k] k) �]] k) � œ]
�]� 	]+™ � )˝]]Ds� S

X ˙]�] � k] �]+ t] � k] ˘]
] ^&4E ˝] k] �]`� a]
�]`å � k] � g]+		]] k� �]] k) � œ] �]+ � +	 k]

]�]]E r˝ a]�] �]`)]	 k] � œ] �]] k&�]	 k] �]4
˛ k]H T +�]] � k] /ˇ])O0ˇ]) ^+
]˝ k] ^� �]` 	])O
� " � k]H U Y ^( ) ˝ a]�] �]] k&�]	 k] �]4
˛ k]H �]] k)�]�]` � a]
]]�]�]� � ı] kå ı]+	 k]
^� �]` -]&�]` � k]H k)�]�]` � a]
]]�]�] � ı] kå
ı]+	]	 k]�]]
 k] ˝] k] )]˙]]- œ] k� �]+
] œ] � œ] + k]˝ k]
Ÿ+D Z ˝] k] -]^�]) ˝ a]�] �] œ] �]4 ˛ k]H 4�

�]^�]��]�]˝]] � k] k&�]	 k]H + t]D �]_
� � Ÿ]
˝ a]�]� k] � +˝]] gt+E �]^�]��]�]˝]] � k] �]` �]æO
� ) ^� �]` � k] k&�]	 k] �]4 ˛ k]D V R[ �]+
�]+` n+ ^˙]�] k� �]] k) � œ] ^
]�]] n+E F k&�]I � Ÿ]
-ı]	]] g&˝] ˝ k] k) -]� k]O-]� k] � k]˙] )+] gt+E ˙] k]
˝ k] k) ^
]4 )]�˝]] ˝ n]�]]) � k)�]]IG W RR � Ÿ]
˝ a]�]� k] �]˘] � +˝]] gt+E -�] ˝]� ^˙]˝]	 k] �]`
o/�]]	] ı n]&] a+4 Ÿ+E 0	]� œ] � g]+		]] �]ı]O

^˝]��]] k&	 k]�]]
 k] � k] �]å] � k] “/ �]` 	]+™D
�]�]) ˙] k] ��]� “] k� )]˙] � œ] �]�]� k] ! k]"] n+E
�]+ � g]+		]] � k] �]` �]å] n+D X RS � g]+		]]
�]ı]^˝]��]] k&	 k]�]]
 k] k� ^&	] œ] � k] -�] ˝]� E
��]� “] � ] )]˙] �]+ 
]��] n+ ^˙]� k] ı]]	 k] k�
^
]4 
] k]�] ä] k]) 
]�]] ) k+ Ÿ+ - n]) ˙] k] ı g])`
� k]^�]�] � ) ) k+ Ÿ+E � k] 0� k] ı]] ) k+ Ÿ+D� Y

RT �] œ]^� �]] k) �]^�]��]�]˝]]- œ] - n])
� ]	 g]	] 	 k] � g]+		]] k� �]�]�] ˝]� �]^�]��]O
�]]�]` � `D Z RU ˘]] k+ ˝ a]�] /�] �]]˝]
� k] �]]	] k] �]] 	] �]]	] k]E F^˙]�] 4^
]�]]+
� ] -]	]] ˝]�] n+EG �]+ �]+` n+D R[

RV � ]	] 
]�]]� ) � a]	] k] ^� � Ÿ] �]] � +
)+] gt+D

RW � Ÿ] /�] ı]`æ` � ` ˝ a]
]	]] ^� �]� k]
� tÎ H RR �]+ k4�]` n+ �]]	] k] �]]ä]]) œ] � œ] � n] k#

RRBW � �]] r� k])` �]˙]+ � k] # k]� ) 	]+™
�]]˝]]Ds RRBY � �]] r�]]	]&])Ds RRBRS
� �]] r0� k] � ä k] � œ] � ) ) k+ Ÿ+Ds

-ˇ�]y R[
R �]˝] RWBSUE SV

�]) YBTUE TV
� g]� ZBST
� g]� RUBSX

S � g]� RXBTT
� g]+ RSBSV

T �]˝] SVBU[
� g]� R[BRW
� g]+ RSBUU
� g]+ RTBS[

U R)] RXBZE R[
R)] RXBS[OST
S)] UBY
S)] UBRTORX

V �]˝] SVBU[
�]) ZBUR
/ì] WBR[

�������������������

-ˇ�]y RR
W �]˝] UBST

�]˝] RZBR
� g]� ZBW

X �]˝] RUBT
�]) WBRX

Y � g]� XBRYOST
Z �]˝] TBRR

� g]+ RBRV
R[ � g]� XBSS
RR �]�] TVBVE W

�]�] WRBR
RS �]˝] YBT

�������������������

g&�])] � q]�]y
R �]˝] UBST
S �]) WBT

� g]� XBST
R a� ) RBST
Rı]˝] SBXE Y

T �]˝] TBRE V
U � g]� XBSUOSY
V � g]� RBWXE XW
W �]�]] TBR

�]˝] TBT
�]) RBS
� g]� RBRX
� g]+ TBSY

X � g]� XBSY
� g]+ TBT

Y � g]� RTBSU
Z � g]� RWBRW
R[ �]�]] UBV

�]˝] RXBR[ORT
RR � g]� XBTROTV

RWST �]¢]` R[BTZQRRBRW



�]˘˘ k] -ı]	 k] �]]˛] � k]
]	 k]�]]
] œ] � k] ı a]� ])O
� ) � + ) k+ + œ]E RX F+�]	 k] ˝ a]�+] k) ^
]4
�] t]� a])` �]˙]]�]` �]�]) ˝ a]�] 	]+™ 	]]˘ k]D +�]
) k]4 �]�]) ˝ a]�]	 k] a&�] k� �]] k) !]˝]` 	]+™
ı]`"`DG RY � n]� k] +` � g]+		]] - n]) œ] � `
˝])+ �]]˝]]Oı]`˝]] 	]+™ -]�]] ^( ) �]` 
] k]�]
� +˝ k] Ÿ+E F0�]� œ] a&�" ��]� “] g&˝] �]�]]�]] n+EG
RZ ˙]�]^� o/�]]	] � ] � k]"] - n]) œ] � ` ˝])+
�]]˝]]Oı]`˝]] -]�]]E R ^( ) �]` 
] k]�] � +˝ k]
Ÿ+E F k&�] k]I �]+ -]&�]` ı k] g" - n]) ^ı]�]� å
n+ - n]) � )O�]� g]
]	 k]�]]
] œ] - n]) ı]]^ı]�] œ] � ]

& k]�˝] n+DG S 
 k]^� 	] � a]^Ã -ı]	 k] � ]�] œ]� � k]
�]+` �]]^�]˝] + k]˝]` n+Ds� T

S[ ^( ) �]+ 0	] �]+) œ] � k] ^ˇ]� ])O
	 k] 
]�]]E ˙]+ t] 0�]	 k] ä�]]&]˝]) �]_˝]�]]
]`
� ]�] ^� 4 ˛ k]E �] œ]^� 0	+ œ]	 k] ı]�˘]]˝]]ı]
	]+™ ^� �]]B SR r k+ � a])]˙]`	]E ^ˇ]� ])
n+ ˝ a]�] ı])I k+ � n]˝]� n]&]E ^ˇ]� ]) n+ ˝ a]�]

ı])I �] œ]^� ˙] k] �]_˝]�]]
]` � ]�] ˝ a]�]� œ]
a+4 ˛ k]E -�]) � k] �] k]) - n]) �]`& k]	] � œ] a+4

+ k]˝ k]E ˝] k] �]+ t] k� 
] k]�] œ] 	 k] "]" - k]æ� )
- n]) )]�] � œ] � n]#� ) � �] � ] ı]�˘]]˝]]ı]
� ) ^
]�]] + k]˝]]D U SS /�]^
]4 � Ÿ] ˝ a]�]� k]
� +˝]] gt+ ^� 	�]]�] k� ^&	] �] k]) - n])
�]`& k]	] � ] +]
]E ˝ a]�+] k) +]
] � k] ä�]]&]
�]+	 k] 
]]�]� + k]�]]D V ST - n]) � ( )O
	] g+�] W ˝ g]E ˝ g] �]] �] k]˘]˝]] n+ ^� ˝ a]� k]
-]� ]�] ˝]� t1 ˘]] ^� �]] ˙]]4�]]H ˝ g] ˝] k]
	]`˘ k] � ì] � œ] ˙]]4�]] X �] œ]^� ˙] k] �]_˝]O
�]]
]` � ]�] ˝ a]�]� œ] ^� 4 �]4 ˛ k]E -�])
� k] �]& k]�] � œ] a+4 + k]˝ k] ˝] k] �]+ -]˙] ˝]�
�]	]] )+˝]]D SU � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^�
	�]]�] k� ^&	] �]& k]�] � ] +]
]E ˝ k] k) +]
] � k]
ä�]]&] �]+	 k] 
]]�]� + k]�]]Ds Y

SV 0�] �]˝] �]`� a] 	 k] � +]E r k+ ^ı]˝]]E
��]� “] - n]) ı �]˛�]` k� �]]^
]� E � Ÿ] �]�] k�

RRBRZ � �]] r	]˝]`˙] œ]Ds � �]] r a]^Ã � `
˙]`˝] + k]˝]` n+Ds

�]]�]	 k] ˝ k])` �]å] “/ � )˝]] gt+ ^� ˝ g]	 k] � k]
�]]˝ œ] � a]^Ã�]]	] œ] - n]) �]]^	]�] œ] � k] ˝] k] ^!ı]]4
)�]™E �]�]) 	]	 k+O� a]		] œ] ı]) Ü]� " � ` Ÿ+D R

SW �] œ]^� k+ ^ı]˝]]E ˝ a]� k] �]+` ˝])`� ]
� o]ä g]) n+D SX � k] k) ^ı]˝]] 	 k] �]�] a� ! � k] k)
+]˛] � œ] �] Ÿ]ı]] n+D S - n]) � k] “/ � k] k" � k] ı g])`
˝])+ 	]+™ ˙]]	]˝]] ^�]�]] ^ı]˝]] k� E T 	] +`
� k] “/ ^ı]˝]] � k] ı g])` ˝])+ ˙]]	]˝]] n+ ^�]�]]
� k] k" k� - n]) 0�] k� E ^˙]�] ı]) � k]"] 0� k]
Ü]� " � )	]] ˘]] k+D U SY k+ � å` �]ä]O
g&)` � )	 k]�]]
] k] - n]) �] k]�] � k] &� k] 
] k]�] k]E

˝ a]�] �]�] � k] k) ı]]�] -]- k]E � Ÿ] ˝ a]� œ+ ˝]) k]O
˝]]ä]] � tÎ �]]D SZ � k])] ˙ a]-] 0# ]- k]
- n]) � a]�]� k] �]`�] k] �] œ]^� � Ÿ] � k]�]
]
��]�]]�] � ] - n]) ^&
] � k] &`	] gt+ V - n])
˝ a]�] ˝]]ä]�]` ı]]- k]� k]D T[ /�]^
]4 ^�
� k])] ˙ a]-] 0# ]	]] -]�]]	] n+ - n]) � k])]
�] k]�] +
]� ] n+Ds

RS 4� �]]) �]�˝] k� ^&	] �]`� a] -ı]	 k]
˘ k]
] œ] k� �]]˛] � k]˝] œ] � k] + k]� ) ˙]]

)+] ˛]]D 0�] k� ˘ k]
] œ] � k] � g]�] 
]�]` - n])
� k] -	]]˙] � ` �]]
 œ] ˝] k]å� ) �]]	 k] 
]� k]D W

S �]+ k&�]� ) ( )`^�]�] œ] 	 k] 0�]� k] � +]E
r k&�]I ˝ k] k) ˘ k]
 k] �]�˝] k� ^&	] �]+ � ]�] � )
) k+ Ÿ+ ˙] k] � ]	 g]	] k� ^�]
]]( n+Ds X

T �]`� a] 	 k] 0	]� k] � +]E r�]] ˝ a]�]	 k]
	]+™ ı]æ] ^� ˙]�] &]^�]& - n]) 0�] k�
-]&�]` � g]� k] ˛ k]E ˝]�] 0�]	 k] �]] ^� �]]H Y

U ^� �] ˝])+ �]+ ı])� k]��]) k� �]�]	] � œ]
�]�]] - n]) 0	+ œ]	 k] ˘]æ]� k] � ` � k] ) k]^"�] t]�
�]]�]™ Z ˙] k] ^�] “( �]]˙]� œ] k� ^
]4 ˛]™ - n])
^˙]	 œ+ �]]	]] 0�] k� - n]) 0�] k� �]]^˛]�] œ]
k� ^
]4 � ]	 g]	] k� ^�]
]]( ˛]]H R[ V �]]

�]] ˝ a]�]	 k] � ]	 g]	] � œ] 	]+™ ı]æ] ^� �]�˝]
k� ^&	]E � o]^&) � œ] � k]�]] � )	 k]�]]
 k] �]]˙]�

�]�˝] � ] ^	]�]�] ˝] k]å˝ k] Ÿ+ ^( ) �]` � k]

RSBU � �]] r	]ä])]	 k] � ` ) k]"`Ds

-ˇ�]y RR
R �]˝] ZBR[

�]) SBRV
� g]+ SBS

S � g]� VBT[
� g]� RVBS
� g]� RZBX

T � g]� XBTUE TV

U �] k] TBVE W
� g]� R[BRT

V � g]� R[BRU

W � g]� UBTR

X � g]� R[BRV

Y �]˝] R[BRV
� g]� R[BRS

�������������������

g&�])] � q]�]y
R �]�] SZBRU

�]˝] RTBRV
� g]� R[BSR
R a� ) RBSX

S � g]+ TBTV

T � g]+ RBRY

U � g]� R[BSS
� g]+ R[BRV
R� g]+ VBS[

V ˙]� ZBZ

�������������������

-ˇ�]y RS
W ^	]� “] RSBRW

��] STBSV
�]) SBSTOSY
� g]� WBROV

X ^	]� “] S[BR[
^	]� “] TRBRV
��] VBRU

Y R�]�] SRBROW

Z ^	]� “] SVBT[
^	]� “] U[BSSE
ST

R[ � n]�] SUBVOZ

�]¢]` RRBRXQRSBV RWSU



^	]& �]�] #+)˝ k] Ÿ+H R W �]�]) � Ÿ] ˝ a]�]� k]
� +˝]] gt+E �]+ t] �]+ n+ ˙] k] � o]^&) � k] �]`
�]æ� ) n+D S X 
 k]^� 	] -�]) ˝ a]�]	 k] /�]
�]]˝] � ] �]˝]
]�] �]�]�]] + k]˝]] ^� � Ÿ] �]^
]O
&]	] 	]+™ ˘]]+˝]] �]_
� �]+ ˘]]+˝]] gt+ ^�
˝ a]�] g&�]) œ] ı]) &�]] � ) k]E T ˝] k] ˝ a]�] ^	]& �]�]

] k]�] œ] � k] & k]�]` 	] #+)]˝ k]D Y �] œ]^�
o/�]]	] � ] � k]"] �]�˝] k� ^&	] � ]

Ü]� a] n+Ds U

Z �]+ t] � k] �]+ 0	] k� �]�]]O�]) � œ]
�]�]]D R[ - n]) k&�] k]I �]+ t] 4� -]&�]`
˛]] ^˙]�]� ] 4� +]˛] � g]�]] a+-]
˛]]D� V ˝]�] a� ! 
] k]�] œ] 	 k] �]`� a] � k] ı g]!]E
r�]] �]�˝] k� ^&	] �]`�]]) œ] � k] # `�
� )	]] �]+` n+Hs ˝]]^� 0	 œ+ 0�] ı]) /
]O
ä]]�] 
]�]]	 k] � ` � k] “/ �]˙]+ ^�]
] �] k� D W

RR 0�]	 k] � +]E r˝ a]�]� œ] k4�]] � n]	] n+
^˙]�] k� ı]]�] 4� +` � k]å + k] - n]) -�])
�]+ � k]å �]�˝] k� ^&	] �] \$ k% � œ] ^�]) ˙]]4E
˝] k] �]+ 0� k] ı]� å� ) �]]+) 	] ^	]� ]
 k]H X

RS ˝] k] �] k]˘] k] 4� o/�]]	] � ] �] k]
] � k]å � k]
^� ˝]	]] ä�]]&] n+I /�]^
]4 �]�˝] k� ^&	]
�]
]] � ]�] � )	]] �]+` n+Ds RT ^( )
0�]	 k] 0�] -]&�]` � k] � +]E r-ı]	]] +]˛]
-]� k] �]æ]Ds ˙]�] 0�]	 k] +]˛] -]� k] �]æ]�]]
˝] k] 0�]� ] +]˛] g&�] k) +]˛] � ` ˝])+
# `� + k] �]�]]D RU �]�]) ( )`�]` �]]+)
^	]� 
] �]4 - n]) �]`� a] � k] �]]) $]
]	 k] � `
�]]^ä]�] � )	 k] 
]� k]D RV �]`� a] �]+ ˙]]	]
�]�]] - n]) �]+ t] � k] ^	]� 
] �]�]]D �] a+˝]O� k]

] k]�] 0�] k� ı]` k! + k] ^
]4 Y - n]) 0�]	 k] 0	]
�]�]� ` �]`�]]^)�] t] g&) � ™D RW �]�])
0�]	 k] 0	 œ+ � å] a+�] ^&�]] ^� � k] ^� �]`
� k] 	] �]˝]] t4 ^� �]+ � n]	] n+ Z RX ˝]]^�
� k] �]˘]	] ı g] k) + œ] ˙] k] �]^�]��]�]˝]] �]�]]�]]+
� k] � +
]�]]4 �]4 ˛ k]B

RSBR[ � �]] r�]� �]] �]]) �]�]] ˛]]Ds

RY r k&�] k]I � k])] � k]�]� R ^˙]� k] � Ÿ]	 k]
˘ a]	]] n+D � k])] ı�]])]E ^˙]� k] � Ÿ]	 k] � o]ä g])
^� �]] n+I S � Ÿ] 0�] ı]) -ı]	]` ı]^�]¾] �]_˝]
t0 k$
 gt]�]] T - n]) �]+ )]� �" œ] � k] �]]( O

�]]( ^&�]]4�]] ^� �]˘˘]] 	�]]�] �]]
+ k]˝]] n+D RZ �]+ 	] ˝] k] �]�]å] � k)�]]E U

	] ä] k]) � k] ^˘]

]]4�]]E 	] +` 0�]� `
-]�]]ä] �]å`O�]å` �]å� œ] ı]) � a]	]]�]`
k&�]`D S[ �]+ a� ˘]
 k] a+4 	])� " � k]

	]+™ a� ˘]
 k]�]]E 	] +` ^"�]^"�]]˝]` �]]˝]`
� k] � a]�]]4�]] V - n]) �]+ ı g])` ˝])+ 	�]]�]
� k)�]]D SR �]]� “/E )]� �" 0�] k� 	]]�]
ı]) -]�]] )� œ]� k]Ds W

SS /�] k� �]]& � k] 0�] k� ı]]�] 4�
-]&�]` � k] 
]]4E ^˙]�]� œ] 4� a&�" ��]� “]O
g&˝] �]�]]�]] ˛]] - n]) �]+ -]&�]` o-ˇ]]

- n]) � gt]�]] ˛]]D �]`� a] 	 k] 0�] -]&�]` � k]
# `� � ) ^&�]] - n]) �]+ �] k]
]	 k] - n])
k&�]	 k] 
]�]]D ST �]+ k&�]� ) �]`å o&�]

)+ �]�]` - n]) � +	 k] 
]�]`E r� +™ �]+` ˝] k]
&]^�]& � ] � o]�]˙] 	]+™Hs SU �]+ � a]	]O
� ) ( )`^�]�] œ] 	 k] � +]E r�]+ -]&�]`
a&�" ��]� “] g&˝] œ] k� )]˙]] �]]
]Oä]� g]
]� � `

�]&& � k] +` 
] k]�] œ] � œ] �]�]]4 a&�" ��]� “]O
g&˝] ^	]� ]
]˝]] n+Ds X SV �]`� a] ˙]]	]˝]]

˛]] ^� � k] �]] �] k]˘] ) k+ Ÿ+ /�]^
]4 0�]	 k]
0	]� k] � +]E r^˙]�] )]˙] � œ] g( " ı]å ˙]]4E
�]+ �])�]]& + k] ˙]]4�]] - n]) ^˙]�] �]+)
�]] �]) � œ] g( " ı]å ˙]]4 �]+ 	]+™ ^" k� �]]D
SW 0�]` ˝])+E -�]) � n]˝]]	] +` � n]˝]]	]
� k] ^	]� ]
 k]E ˝] k] 0�]� œ] g( " ı]å �]�]` n+
- n]) �]+ � a]& -ı]	 k] ^�]
]]( + k] �]�]] n+D
˝] k] ^( ) 0�]� ] )]˙] n� � k] ^" k� �]]H
SX - n]) ^( )E -�]) � Ÿ] �]]
]Oä]� g]
] � `
�]&& � k] a&�" ��]� “] g&˝] œ] � k] ^	]� ]
]˝]] gt+E
˝] k] ˝ a]�+] k) � k] k" ^� �]� ` �]&& � k] /	 œ+
^	]� ]
]˝ k] Ÿ+H /�]^
]4 � k] +` ˝ a]�+] k) 	�]]�]`

RSBSU �� n]˝]]	] � k] ^&�]] 4� 	]]�]D

-ˇ�]y RS
R ^�] SYBZ

� g]+ XBSS

S � g]� RRBTRE
TS

T + k] WBW
�]` WBWE Y
�]˝] ZBRT
�]˝] STBST

U �]) SBSXE SY
� g]� WBV

V �]) TBROW
� g]� WBWORR

W � g]� RUBT
� g]+ ZBRW

X ^	]� “] STBU
��] SSBU
� g]� RUBV

Y �]) TBX

Z �]˝] YBTE U
�]) TBRRE RS
�]) XBTVE TW

�������������������

g&�])] � q]�]y
R Ü k]
] TBRT

S �]˝] TBRX
�]˝] RXBV

T �]�] WRBR
�]) RBR[

U S˝]` SBSU

V �]˝] RRBSY

W �]�] RRBR[
�]�] USBROU
Ü k]
] UBRS

X �]) TBSSOSX
� g]� RRB
RVOST

RWSV �]¢]` RSBWOSX



#+ œ)� k]D SY 
 k]^� 	] -�]) � Ÿ] ı])� k]��])
� ` ı]^�]¾] �]_˝] � k] a&�" ��]� “] g&˝] œ] � k]
^	]� ]
]˝]] gt+E ˝] k] /�]� ] �]˝]
]�] ı])� k]��])
� ] )]˙] ˝ a]�+] k) +]˛] � k] ^	]� 
] ˘ a]� ] n+D R

SZ �]] �]] � k] “/ ^� �]` ˝]]� ˝]�]) -]&�]`
k� �]) � œ] � a]�]� ) 0�]� ] �]]�]]	] ˝]�] ˝]�


 g]" �]� ˝]] n+ ˙]�] ˝]� ^� �]+ ı]+
 k]
0�] -]&�]` � k] ı]� å� ) �] t]ˇ] 	] k&H 0� k]
�] t]ˇ]	 k] k� �]]& +` �]+ 0�]� ] �]) 
 g]"
�] k� �]]D T[ ˙] k] � k])` ˝])( 	]+™ n+E �]+
� k] k) ^�]
]]( n+ - n]) ˙] k] � k] k) �]]˛] 	]+™
�]" k])˝]]E �]+ ^˝]˝])O^�]˝]) � ) k&˝]] n+D S

TR /�]^
]4 � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^�
o/�]]	] œ] � ] +) ˝])+ � ] ı]]ı] - n])

•	]&] � ` �]]˝ œ] �]]( � ` ˙]] t4�]`E �]�])
ı]^�]¾] �]_˝] k� ^�]
]]( •	]&] � ` �]]˝ œ]
�]]( 	]+™ � ` ˙]] t4�]`D T TS ^�]�]]
] k�
^
]4E -�]) � k] “/ o/�]]	] k� � k] k" k�
^�]
]]( �] k]
]˝]] n+E ˝] k] 0� k] �]]( ^� �]]
˙]]4�]]D U �]�]) ˙] k] � k] “/ ı]^�]¾] �]_˝] k�
^�]
]]( �] k]
]˝]] n+E 0� k] �]]( 	]+™ ^� �]]
˙]]4�]]E 	] ˝] k] /�] a&^	]�]]� � œ] 	] +` -]	 k]O
�]]
]` a&^	]�]]� � œ]D V

TT -�]) ˝ a]�] �]^æ�]] ı k]å + k]E ˝] k]
˝ a]�+])] ( 
] �]` �]^æ�]] + k]�]] - n]) -�])
˝ a]�] �]å] ı k]å + k]E ˝] k] ˝ a]�+])] ( 
] �]` �]å]
a+-] + k]�]] �] œ]^� 4� ı k]å -ı]	 k] ( 
]

� k] ı]+˘]]	]] ˙]]˝]] n+D W TU - k) �] t]ı]
k� � t]ı] k]
] k]E X ˙]�] ˝ a]�] a&�" + k] ˝] k] -˘!`

�]]˝ œ] n� � k] � + �]� ˝ k] + k]H �] œ]^� ˙] k]
^&
] � œ] �])] n+ �]+` � at]+ ı]) -]˝]]
n+D Y TV -˘!] o/�]]	] -ı]	]` -˘!] “/
k� �]ä]]	 k] � k] -˘!` ˘]`ä œ] ^	]� ]
]˝]] n+E

˙]�]^� � a])] o/�]]	] -ı]	]` � a])] “/ k� �]ä]]	 k]
� k] � a])` ˘]`ä œ] ^	]� ]
]˝]] n+D Z TW � Ÿ]
˝ a]�]� k] � +˝]] gt+ ^� 
] k]�] ˙] k] �]` ^	]� ��]`

RSBTS � �]] r a&^	]�]] � ` ��]�]�˛]]Ds �]&]O
�]�]` k&� œ]D

�]]˝] �] k]
]˝ k] Ÿ+E 0�] k� ^
]4 0	 œ+ 	�]]�]
k� ^&	] ^+�]]�] k&	]] + k]�]]D R TX ˝ a]� k]

-ı]	]` �]]˝] œ] � ` �]˙]+ � k] 	 k]� #+)]�]]
˙]]4�]] �]] -ı]	]` �]]˝] œ] � ` �]˙]+ � k] & k]�]`
#+)]�]] ˙]]4�]]Ds

TY �]+ � a]	]� ) a� ! �]]_�¾]�] œ] - n])
( )`^�]�] œ] 	 k] �]`� a] � k] � +]E r k+ � a]Í E +�]
˘]]+˝ k] Ÿ+ ^� ˝ g] +� œ] � k] “/ ^˘]	+ ^&�]]4Ds S

TZ �]`� a] 	 k] 0	]� k] � +]E r4� a&�" - n])
^�]��]]�]�]]˝]`� ı]`æ` +� k]�]] � k] “/ ^˘]	+
k&�]	 k] � ` ˝]]� � œ] 
]�]` )+˝]` n+D �]�])

/� k] �] k]	]] �]^�]��]�]˝]] k� ^˘]	+ � k] ! k]å
- n]) � k] “/ ^˘]	+ 	]+™ ^&�]] ˙]]4�]]D T

U[ # `� ˙ n]� k] �] k]	]] 4� �]å` �]!
]` k�
ı k]" � œ] ˝]`	] ^&	] - n]) ˝]`	] )]˝] )+]E U

� n]� k] +` o/�]]	] � ] � k]"] ˇ])˝]` k� �]� “]
� œ] ˝]`	] ^&	] - n]) ˝]`	] )]˝] ) k+�]]D V

UR 	]`	]� k] k� 
] k]�] 	�]]�] k� �]˝] /�]
ı]`æ` k� �]]˛] 0 œ# � k] - n]) /� k] & k]�]` #+O
)] t4� k] �] œ]^� 0	+ œ]	 k] �] k]	]] � ] Ü]˘]]) � a]	]O
� ) ı]�˘]]˝]]ı] ^� �]] ˛]]D W �]�]) k&�] k]I
�]+ t] �]+ �] n]˙ g]& n+ ˙] k] �] k]	]] � k] �]` �]æO
� ) n+D X US &^�]�] � ` )]	]` � k] 	�]]�]
k� �]˝] /�] ı]`æ` k� �]]˛] 0# ]�]] ˙]]4�]]

- n]) �]+ /� k] & k]�]` #+)]4�]` �] œ]^� �]+
� a]
 n]�]]	] � ` � a]^Ã � ` �]]˝ œ] � a]	]	 k] k� ^
]4
ı �]˛�]` k� ! k]) � k] -]�]` ˛]`D Y �]�]) k&�] k]I
�]+ t] �]+ �] n]˙ g]& n+ ˙] k] � a]
 n]�]]	] � k] �]` �]æO
� ) n+D Z

UT ˙]�] 4� a&�" ��]� “] g&˝]� ^� �]`
-]&�]` � k] �]]+) ^	]� 
] -]˝]] n+E ˝] k]
-])]�] � )	 k] � ` ˙]�]+ gt%æ	 k] k� ^
]4 � g]� k]
/
]]� œ] � œ] ^( )˝]] n+E �]�]) 0� k] � k] “/ ˙]�]+
	]+™ ^�]
]˝]`D R[ UU ˝]�] �]+ � +˝]] n+E
F� Ÿ] -ı]	 k] ^˙]�] �]) � k] ^	]� 
]] ˛]]E
0�]� œ] ^( ) 
] n]" ˙]] t1 �]]DG �]+ -]� )

RSBTZ ��]]yE r��]^�]˘]])`Ds RSBUT
��]&]�]�]` � œ] rÍ -]�]C 	]��]]s k&� œ]D

-ˇ�]y RS
R � g]� RRBS[

S �]) ZBU[
� g]� ZBV[
� g]� RRBST

T �]) TBSYE SZ
Ü k]
] XBVR
/ì] WBUE W

U R˝]` RBRT

V � g]� RSBR[
/ì] R[BSW

W �]˝] XBRX
� g]� WBUT

X �]˝] TBX
�]˝] STBTT

Y �]˝] RVBRR

Z � g]� WBUV
�]] g� TBW

�������������������

g&�])] � q]�]y
R �]�] RSBRU

) k]�] RUBRS

S �]˝] RWBR

T �]˝] RWBU
� g]� RRBSZOTS

U �] k] RBRX

V �]˝] RWBSR
�]˝] RXBST
�]˝] SXBWT
� g]� SUBUW

W �] k] TBV

X � g]� RRBT[

Y R)] R[BR
S/˝] ZBR

Z �]˝] RSBW
� g]� RRBTR

R[ � g]� RRBSUOSW

�]¢]` RSBSYOUU RWSW



ı]]˝]] n+ ^� �]+ �]) 	] ^�] “( �]]
]` ı]å]
n+ �]_
� �]]( O� a]˛])] - n]) �]˙]] a+-] n+D

UV ˝]�] �]+ ˙]]� ) �]]˝] - n]) ��]� “] g&˝] œ]
� k] 
]]˝]] n+ ˙] k] 0�]� k] �]` a&�" Ÿ+D ^( ) � k]
�]�] 0�] -]&�]` � œ] �]�]]� ) �]+™ �]�] ˙]]˝ k]
Ÿ+ - n]) 0�] -]&�]` � ` +]
]˝] ı]+
 k] � k] �]`

�]&˝]) + k] ˙]]˝]` n+D R /�] a&�" ı]`æ` � ]
�]` �]+` +]
] + k]�]]Ds

UW ˙]�] �]`� a] �]`å � k] �]]˝] � ) +`
)+] ˛]]E ˝] k] k&�] k]I 0�]� ` �] t] - n]) 0�] k�
�]] “/ S -]� ) �]]+) �] kå + k] �]4D � k] 0�]� k]
�]]˝] � )	]] ˘]]+˝ k] ˛ k]D T UX ˝]�] ^� �]`
	 k] �]`� a] � k] � +]E r k&�]I ˝ k])` �] t] - n]) ˝ k] k)
�]] “/ �]]+) �] kå Ÿ+ - n]) ˝ a]�]� k] �]]˝] � )	]]
˘]]+˝ k] Ÿ+Ds UY ˝]�] �]`� a] 	 k] 0�]� k]
� +]E r� k])` �] t] - n]) � k] k) �]] “/ � n]	] Ÿ+Hs
UZ ^( ) 0�]	 k] -ı]	 k] ˘ k]
] œ] � ` ˝])( +]˛]
�]æ]� ) � +]E r k&�] k]E � k] ) k+ � k])` �] t] - n])
� k] k) �]] “/I U V[ �] œ]^� ˙] k] � k] “/ ��]� “] � œ]
)+	 k]�]]
 k] � k] k) ^ı]˝]] � ` �])ä]` ı g])` � )˝]]
n+E �]+` � k])] �]] “/E � k])` �]+	] - n]) � k])`

�] t] n+Ds V

RT 0�] ^&	] �]`� a] �]) � k] ^	]� 
]	 k] k�
�]]& �]`
] k� ^� 	]] k) � n]# ] a+-]

˛]]D S ˝]�] 
] k]�] œ] � ` 4� �]å` �]`å
0�] k� ı]]�] /� ¹] + k] �]�]`E /�]^
]4 �]+
4� 	]]�] ı]) ˘]æ� ) � n]# �]�]] - n]) �]])`
�]`å ^� 	]] k) ı]) �]å` a+ “/ ˛]`D W T ^( )
0�]	 k] ^�]�]]
 œ] k&� ) 0	 œ+ �] a+˝]O�]` �]]˝ œ]
�]˝]]�]™D X 0�]	 k] � +]E r k&�] k]I 4� �]`˙]
�] k]	 k]�]]
]] �]`˙] �] k]	 k] ^	]� 
]]D Y U ˙]�]
�]+ �] k] )+] ˛]]E ˝] k] a� ! �]`˙] )]�˝ k] k�
^� 	]] k) ^�] k) - n]) ı o]!` -]� ) 0	 œ+ �]]
�]4D Z V a� ! �]`˙] k4�]` ä]�]`	] ı])
^�] k) ˙]+ t] ä�]]&] ^�]¸` 	]+™ ˛]`E �] œ]^�
^�]¸` k� 	]`˘ k] ˘]¸]	] ˛]`D /	] �]`˙] œ] k�

o- a� ) ( n])	] ^&�]]�]` k&	 k] 
]� k] �] œ]^�
�]+ t] ^�]¸` �]+)` 	]+™ ˛]`D R[ W 
 k]^� 	]

˙]�] � g])˙] ^	]� 
]]E ˝] k] � k] � a]
]�] �]4 - n])
˙]å 	] ı]� å	 k] � ` �]˙]+ � k] � g]�] �]4D
X a� ! - n]) �]`˙] � t]" œ] � œ] ^�] k) - n])
t� "`
 k] ı] n]ˇ] œ] 	 k] �]æ� ) 0	 œ+ &�]] ^&�]]D R

Y �]�]) a� ! - n]) �]`˙] �]^æ�]] ^�]¸` ı])
^�] k) - n]) 0	]� œ] ( 
] -]	 k] 
]� k]D ^� �]` � œ]
R[[ � a]	]]E ^� �]` � œ] W[ � a]	]] ˝] k] ^� �]` � œ]
T[ � a]	]]D S Z � ]	] 
]�]]� ) � a]	] k] ^� � Ÿ]
�]] � + )+] gt+Ds T

R[ ^( ) ˘ k]
 k] �]`� a] k� ı]]�] -]� )
ı g]!	 k] 
]� k]E r˝ g] 
] k]�] œ] � k] ^�]�]]
 œ] k&� )
�] œ] ^�]�]]˝]] n+Hs U RR ˝]�] 0�]	 k] �]+
˙]�]]�] ^&�]]E r��]� “] k� )]˙] k� ı]^�]¾]
)+��] œ] � ` �]�]�] V ˝ a]� œ+ &` �]�]` n+E
�]�]) 0	] 
] k]�] œ] � k] 	]+™ &` �]�]`D
RS �] œ]^� ^˙]�] ^� �]` k� ı]]�] n+E 0� k]
- n]) ^&�]] ˙]]4�]] - n]) 0�] k� ı]]�] �] a+˝]
+ k] ˙]]4�]]D �]�]) ^˙]�] ^� �]` k� ı]]�] 	]+™
n+E 0�]� k] �]+ �]` 
 k] ^
]�]] ˙]]4�]]

˙] k] 0�] k� ı]]�] n+D W RT � Ÿ] 0	 œ+ /�]O
^
]4 ^�]�]]
 œ] �]˝]]˝]] gt+ �] œ]^� � k] k&�]˝ k]
a+4 �]` 	]+™ k&�]˝ k] - n]) � a]	]˝ k] a+4 �]` 	]+™

� a]	]˝ k]E 	] +` /�] k� �]]�]	 k] �]�]�]˝ k] Ÿ+D X

RU 0	] ı]) �]�]]�]]+ � ` �]+ �]^�]��]O
�]]�]` ı g])` + k]˝]` n+E ˙] k] � +˝]` n+E F˝ a]�]

] k]�] � a]	] k]� k] �]�]) � a]	]˝ k] a+4 �]` /�] k�
�]]�]	 k] ^�]
] a� 
] 	]+™ �]�]�] ı]]- k]� k]D - n])
k&�] k]� k] �]�]) k&�]˝ k] a+4 �]` ^�]
] a� 
] 	]+™
k&�] ı]]- k]� k]D Y RV �] œ]^� /	] 
] k]�] œ]

� ] �]	] � a]		] + k] ˘ a]� ] n+D � k] -ı]	 k] � ]	] œ]
� k] � a]	]˝ k] ˝] k] Ÿ+E �]�]) a� ! � )˝ k] 	]+™D
0	+ œ]	 k] -ı]	]` - t]� œ] � gt]& 
]` Ÿ+ ˝]]^� 	]
� k] � �]` -ı]	]` - t]�] œ] � k] k&� œ]E 	] -ı]	 k]
� ]	] œ] � k] � a]	 œ] - n]) 	] � �]` 0	]� ] �]	]
/�] k� �]]�]	 k] �]�]� k] - n]) 	] � k] ı]
]"� )

] n]" -] t4 - n]) � Ÿ] 0	 œ+ ˘ o]�]] � tÎ DG Z

RW �]�]) � a]�]` + k] ˝ a]�] �] œ]^� ˝ a]�+])`
- t]� œ] k&�]˝]` Ÿ+ - n]) ˝ a]�+] k) � ]	] � a]	]˝ k]

-ˇ�]y RS
R /ì] WBUE W

Sı]˝] SBS[

S �]˝] RTBVV
� g]+ SBRS
Ü k]
] RBRU
R a� ) ZBV
�]�] RBRZ

T �]) TBTROTV

U � g]+ S[BRX
/ì] SBRR

V �]) TBTV
� g]� YBSR

�������������������

-ˇ�]y RT
W �]) UBR

X �]˝] RTBTU

Y �]) UBTOZ
� g]� YBUOY

Z �]˝] RTBRZ

R[ �]˝] RTBS[E SR

�������������������

g&�])] � q]�]y
R �]˝] RTBSS

�]) UBRYE RZ
� g]� YBRU

S �]˝] RTBST
�]) UBY
� g]� YBY

T �]˝] RRBRV

U �]) UBR[E RR
� g]� YBZE R[

V R a� ) SBZE R[
/( RBZORS
a� �] RBSWE SX

W �]˝] SVBSZ
�]) UBSV
� g]� YBRY

X �]�] WBR[
�]) UBRS

Y � g]+ RSBU[
) k]�] RRBY
S a� ) TBRU

Z �]�] WBZE R[
�]) UBRS
Ü k]
] SYBSWE SX

RWSX �]¢]` RSBUVQRTBRW



Ÿ+D R RX � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E �] a+˝]O
� k] �]^�]��]�]˝]]- œ] - n]) 	 k]� 
] k]�] œ] 	 k]
˘]]+] ˛]] ^� �]+ �]�] k&� œ] ˙] k] ˝ a]�] k&�]
) k+ + k]E �]�]) 	]+™ k&�] �] k� S - n]) � k]
�]]˝ œ] � a]	 œ] ˙] k] ˝ a]�] � a]	] ) k+ + k]E �]�]) 	]+™
� a]	] �] k� D

RY -�] ˝ a]�] �]`˙] �] k]	 k]�]]
 k] � `
^�]�]]
] ı]) ˇ�]]	] & k]D T RZ ˙] k] o/�]]	]
)]˙] � ] �]˘]	] � a]	]˝]] ˝] k] n+ �]�]) 0�] k�
�]]�]	 k] 	]+™ �]�]�]˝]]E 0�] k� ^&
] � œ] ˙] k]
�] k]�]] �]�]] ˛]] 0� k] � n]˝]]	]� U -]� ) !`	]

 k] ˙]]˝]] n+D �]+ �]+` �]`˙] n+ ˙] k] )]�˝ k] k�
^� 	]] k) �] k]�]] �]�]] ˛]]D V S[ ˙] k] ˘]¸]	]`
ä]�]`	] ı]) �] k]�]] �]�]] ˛]]E �]+ �]+ o/�]]	]
n+ ˙] k] �]˘]	] � k] � a]	]˝ k] +` 0� k] � a]�]`O� a]�]`

��]`� ]) � )˝]] n+D W SR �]�]) 0�]� œ]
˙]å 	]+™ + k]˝]` /�]^
]4 �]+ ˛] k] kå �]˝] k�
^
]4 )+˝]] n+ - n]) ˙]�] �]˘]	] � ` �]˙]+ � k]
0� k] � a]�]`�]˝ œ] �]] ä a]
�] �]+	 k] ı]å˝ k] Ÿ+E ˝] k]
�]+ ( n])	] �]˘]	] ı]) ^�]��]]�] � )	]] ! k]å
k&˝]] n+D� SS ˙] k] � t]" œ] k� �]`˘] �] k]�]]

�]�]] n+E �]+ �]+ o/�]]	] n+ ˙] k] �]˘]	] � k]
� a]	]˝]] ˝] k] n+E �]�]) /�] ä]�]]	 k]� � `
•ä]&�]` � ` •˘]˝]] X - n]) ˇ] k]�]] k&	 k]�]]
]`
ı n]� k] � ` ˝]]� ˝] �]˘]	] � k] &�]] k&˝]` n+ - n])
�]+ ( 
] 	]+™ k&˝]]D Y ST ˙] k] �]^æ�]]
^�]¸` � œ] �] k]�]] �]�]] n+E �]+ �]+ o/�]]	] n+ ˙] k]
�]˘]	] � k] � a]	]˝]] n+E 0�] k� �]]�]	 k] �]�]�]O
˝]] n+ - n]) �]]� “/ ( 
] k&˝]] n+E � k] “/
R[[ � a]	]]E � k] “/ W[ � a]	]] - n]) � k] “/ T[
� a]	]]Ds Z

SU �]`� a] 	 k] �]`å � k] 4� - n]) ^�]�]]
]
�]˝]]�]`E r��]� “] k� )]˙] � ` ˝ a]
]	]] 4�
k4� k] -]&�]` � k] � ` ˙]] �]� ˝]` n+E ^˙]�]	 k]

-ı]	 k] � k]˝] � œ] �]^æ�]] �]`˙] �] k]4D

RTBRZ ��]]yE r�]+ a&
"Ds RTBSR ��]]yE
r˝] k] �]+ # k]� ) �]]˝]] n+Ds RTBSS � �]]
r a&^	]�]] � ` ��]�]�˛]]Ds �]&]�]�]` k&� œ]D

SV ˙]�] 
] k]�] )]˝] � k] �] k] ) k+ ˛ k]E ˝] k]
0�]� ] a&��]	] -]�]] - n]) � k] gt+ k� �]`˘]
˙ o]�]
]` ı] n]ˇ k] k� �]`˙] �] k]� ) ˘]
]] �]�]]D
SW ˙]�] ı] n]ˇ k] �] kå a+4 - n]) 0	]� œ] �]]
 œ]
-]�]™E ˝] k] ˙ o]�]
]` ı] n]ˇ k] �]` ^&�]]�]`
k&	 k] 
]� k]D SX /�]^
]4 0�] -]&�]` k�

&]�] œ] 	 k] -]� ) 0�]� k] � +]E F�]]^
]� E
�]] ˝ g]	 k] -ı]	 k] � k]˝] � œ] �]^æ�]] �]`˙] 	]+™
�] k]4 ˛ k]H ˝] k] ^( ) 0�]� œ] ˙ o]�]
]` ı] n]ˇ k] � + t]
� k] 0�] -]4HG SY �]]^
]� 	 k] � +]E
F�]+ 4� a&��]	] � ] � ]�] n+DG R ˝]�]
0	+ œ]	 k] � +]E F-�]) ˝ g] � k+ ˝] k] �]] +�]
˙ o]�]
]` ı] n]ˇ] œ] � k] 0�]]å� ) �]" k]) 
 œ]HG
SZ 0�]	 k] � +]E F	]+™I � +™ k4�]] 	] + k]
^� ˙ o]�]
]` ı] n]ˇ k] 0�]]å˝ k] �]˝] ˝ a]�] 0	] k�
�]]˛] � k] gt+ �]` 0�]]å & k]D T[ � "] “/ � ]
�]�]�] -]	 k] ˝]� 0	 œ+ �]]˛]O�]]˛] �]æ	 k] & k]D
˙]�] � "] “/ k� ^&	] -] t4� k]E ˝] k] � Ÿ] � ]"	 k]O
�]]
] œ] � k] � gt+�]] ^� ı]+
 k] ˙ o]�]
]` ı] n]ˇ] œ] � k]
0�]]å� ) 0	 œ+ �]¹) œ] � œ] �] t]ˇ] & k] ˝]]^�
0	 œ+ ˙]
]] ^&�]] ˙]]4E 0�] k� �]]& ˝ a]�] � k] gt+
� k] � k] k) �] k]&]�] � œ] ˙]�]] � ) k]DGs S

TR 0�]	 k] 
] k]�] œ] � k] 4� - n]) ^�]�]]
]
&`E r��]� “] � ] )]˙] )] “/ k� &]	 k] � ` ˝])+
n+E ^˙]� k] 4� -]&�]` 	 k] 
 k]� ) -ı]	 k] � k]˝]

� œ] �] k] ^&�]]D T TS &)-�]
] �]+ �]`˙] œ]
� œ] �]�]� k] ! k]"] + k]˝]] n+E �]�]) ˙]�] �]+
0�]˝]] n+ ˝] k] �]_�ä]�] œ] k� ı] n]ˇ] œ] � œ] �]�]� k]
�]å] + k] ˙]]˝]] n+ - n]) 4� ı k]å �]	] ˙]]˝]]
n+D �]+ t] ˝]� ^� -]� ]�] k� ı o]!` -]� )

0�]� ` $]^
]�] œ] ı]) �]� k])] � )˝ k] Ÿ+Ds
TT 0�]	 k] 0	 œ+ 4� - n]) ^�]�]]
]

�]˝]]�]`E r��]� “] � ] )]˙] �]�]`) � ` ˝])+
n+E ^˙]� k] 
 k]� ) 4� - n])˝] 	 k] � )`�]

R[ ^� 
] k]� -] k" � œ] � gt]ˇ] ^&�]]E -]^�]) � œ]
�]])] -]"] �]�]`)] + k] �]�]]Ds U

TU �]`� a] 	 k] �]`å � k] � k] �]])` �]]˝ œ]

RTBTT � �]] r˝]`	] ] kå �]]ı]Ds

-ˇ�]y RT
R � g]� R[BSTE

SU

S � g]+ YBVW
/( TBV
Rı]˝] RBR[

T �]) UBRU
� g]� YBRR

U Rı]˝] VBY

V �]) UBRV
� g]� YBRS

W �]) UBRWE RX
� g]� YBRT

X � g]� RSBSS

Y �]˝] WBSR
�]) UBRYE RZ
�]) R[BST
� g]� YBRU
R˝]` WBZ
S˝]` UBR[

Z �]) UBS[
� g]� YBRV

�������������������

g&�])] � q]�]y
R �]˝] RTBTYE TZ

S Ü]� RUBRV

T �]) UBT[OTS
� g]� RTBRYE
RZ

U � g]� RTBSR

�]¢]` RTBRXOTU RWSY



^�]�]]
 œ] k&� ) �]˝]]�]™D �]]� “/E �]+ �]� n])
^�]�]]
] k� 0	]� k] �]]˝] 	]+™ � )˝]] ˛]] R

TV ˝]]^� �]+ �]]˝] ı g])` + k] ˙] k] �]^�]��]O
�]˝]] � k] � +
]�]]�]` �]�]` ˛]`E r� Ÿ] ^�]�]]
 œ]
k&� ) ^�]�]] t1 �]] - n]) � k] �]]˝ œ] �]˝]] t1 O

�]] ˙] k] � a]Î -]˝]� � k] ^!ı]` a+ “/ Ÿ+Ds S

TW /�] k� �]]& �]`� a] �]`å � k] ^�]&]
� ) k� �]) � œ] �]�]]D 0�] k� ˘ k]
 k] 0�] k� ı]]�]
-]� ) � +	 k] 
]� k]E r+� œ] � k]˝] k� ˙ o]�]
]`
ı] n]ˇ] œ] � ` ^�]�]]
] � ] �]˝]
]�] �]�]�]]Ds
TX 0�]	 k] � +]E r�]^æ�]] �]`˙] �] k]	 k]�]]
]]E
o/�]]	] � ] � k]"] n+D TY � k]˝]E a&^	]�]]
n+D T �]^æ�]] �]`˙]E )]˙] k� � k] k" Ÿ+D �]�])

˙ o]�]
]` ı] n]ˇ] œ] k� �]`˙]E � n]˝]]	]� k� � k] k" Ÿ+ U

TZ - n]) ^˙]�] a&��]	] 	 k] /	 œ+ �] k]�]] n+E �]+
� n]˝]]	] n+D � "] “/E a&^	]�]] � ` ��]�]�˛]]�
� ] -]^�])` �]˝] n+ - n]) � "] “/ � )	 k]O
�]]
 k] ��]� “] g&˝] Ÿ+D U[ /�]^
]4 # `�
˙ n]� k] ˙ o]�]
]` &]	 k] k� ı] n]ˇ] œ] � k] 0�]]åO
� ) -]�] � œ] ˙]
]] ^&�]] ˙]]˝]] n+E � n]� k]
+` /�] a&^	]�]] � ` ��]�]�˛]]� k� -]^�])`
�]˝] � œ] + k]�]]D V UR o/�]]	] � ] � k]"]
-ı]	 k] ��]� “] g&˝] œ] � k] � k]˙ k]�]] - n]) � k] 0�] k�
)]˙] � k] 0	] �]�] 
] k]�] œ] � k] /� ¹] � œ)� k]E
˙] k] g&�]) œ] � k] ı]]ı] � ` ˝])( 
 k] ˙]]˝ k]
Ÿ+ � - n]) 0	 œ+ �]` ˙] k] a&�" � ]�] � )˝ k]
Ÿ+D US ��]� “] g&˝] 0	 œ+ -]�] � ` �]¹`

� œ] �] œ]� œ&� k]E W ˙]+ t] � k] ) k] t4� k] - n]) & t]˝]
ı]`� œ]� k]D UT 0�] �]˝] 	 k]� ˙]	] -ı]	 k]
^ı]˝]] k� )]˙] � œ] � g])˙] � ` ˝])+ ˝ k]ä] ˘]�]O
œ� � k]D X � ]	] 
]�]]� ) � a]	] k] ^� � Ÿ] �]] � +

)+] gt+D
UU ��]� “] � ] )]˙] ä]�]`	] � œ] ^!ı k]

�]ä]]	 k] � ` ˝])+ n+ ˙] k] 4� -]&�]` � k]

RTBTV � �]] �]]�]&E r a&^	]�]] � ` � a]Î -]˝]Ds
RTBTY ��]]yE r0�] a&
"Ds RTBTZE U[E
UZ � �]] rä]�]]	 k]Ds �]&]�]�]` k&� œ]D RTBUR
��]]yE r˙] k] ˘]`ä œ] # k]� ) ^�]�]]	 k] � ` �]˙]+
]	]˝]` Ÿ+Ds

^�]
]˝]] n+D �]+ /� k] & k]�]])] �]+™ ^!ı]]
k&˝]] n+ - n]) � a]�]` k� �]] k) ˙]]� ) -ı]	]]

�]�] a� ! � k]˘] k&˝]] n+ - n]) 0�] ä]�]`	] � k]
�])`& 
 k]˝]] n+D R

UV /�] k� -
]]�]]E ��]� “] � ] )]˙] 4�
k4� k] ��]]ı]])` � ` ˝])+ n+E ˙] k] � k]+˝])`	]

^� ��] k� �] k]^˝]�] œ] � ` ˝]
]]�] � œ] � g]�]˝]] n+D
UW - n]) ˙]�] 0� k] 4� � k]�]� `�]˝]` �] k]˝]`
^�]
]]E ˝] k] 0�]	 k] ˙]]� ) ( n])	] -ı]	]] �]�]O
a� ! � k]˘] ^&�]] - n]) �]+ �] k]˝]` �])`&

^
]�]]D S

UX �]]˛] +`E ��]� “] � ] )]˙] 4� �] kå
˙]]
] � ` ˝])+ n+E ^˙]� k] �]� ao]&) � œ] $]
]]
�]�]] - n]) ^˙]�]	 k] +) ^� ��] � ` �]!O
^
]�] t] �]� k]" 
]™D UY ˙]�] ˙]]
] �])
�]�]] ˝] k] � k] 0� k] �]™˘]� ) ^� 	]] k) ı]) 
]]4
- n]) � n]#� ) -˘!` �]!^
]�] œ] T � k] �])O
˝]	] œ] � œ] /� ¹] ^� �]]E ˙]�]^� � k]� ]) �]!O
^
]�] œ] U � k] 0	+ œ]	 k] œ( � ^&�]]D UZ /�]
a&^	]�]] � ` ��]�]�˛]]� k� -]^�])` �]˝] � œ]

�]` k4�]] +` + k]�]]B ��]� “] g&˝] ˙]]� ) a&�" œ]
� k] 	 k]� ˙]	] œ] � k] -
]�] � œ)� k]D V[ - n])
a&�" œ] � k] -]�] � ` �]¹` � œ] $]
] œ&� k]E ˙]+ t]

� k] ) k] t4� k] - n]) & t]˝] ı]`� œ]� k]D
VR �]] ˝ a]�] /	] �]�] �]]˝] œ] k�

�]]�]	 k] �]�]� k]Hs 0	+ œ]	 k] � +]E r+ t]Ds
VS 0�]	 k] 0	]� k] � +]E r-�]) k4�]] n+E ˝] k]

] k]�] œ] � k] ^�]�]]	 k]�]]
]] +) 0ı] k&�]� ^˙]� k]
��]� “] k� )]˙] k� �]] k) � œ] ^�]�]]�]] �]�]] n+E
�]) k� 0�] �]]^
]� � ` ˝])+ n+ ˙] k] -ı]	 k]
�]ä]]	 k] � k] 	]�]` - n]) ı a])]	]` ˘]`ä œ] �]]+)

]]˝]] n+Ds

VT � k] ^�]�]]
 œ] �]˝]]	 k] k� �]]& �]`� a]
�]+ t] � k] ˘]
]] �]�]]D VU �]+ -ı]	 k]
/
]] k� � œ] -]�]] ˙]+ t] �]+ ı]
]]O�]æ] ˛]]D V

�]+ �]�]]O�]) � œ] 
] k]�] œ] � k] ^�]�]]	 k] 
]�]]D
� k] 0�]� ` �]]˝ œ] � a]	]� ) n+)]	] )+ �]4 - n])
� +	 k] 
]� k]E r/�] -]&�]` � k] k4�]` � a]^Ã

-ˇ�]y RT
R �]) UBTTE TU

S �]˙] XYBS

T �]˝] SUBRU
) k]�] R[BRY
a� �] RBW

U � g]+ YBUU

V �]˝] RTBT[

W �]˝] RTBT[

X 	�]] VBTR

�������������������

g&�])] � q]�]y
R ^( �] TBX

S ^( �] TBY

T � n]�] RRBZ

U � n]�] RRBRS

V �]˝] SBST

RWSZ �]¢]` RTBTVOVU



� + t] � k] ^�]
]` - n]) �]+ k4� k] �]_˝]�]]
]`
� ]�] n� � k] � ) ı]] )+] n+H R VV �]]
�]+ �]æ “/ � ] � k]"] 	]+™H S �]] /�]� `
�] t] � ] 	]]�] �]^)�]�] 	]+™ - n]) /�] k� �]] “/
�]] g� �]E � g]� a]( E �]�] n]	] - n]) �] g+&] 	]+™H T

VW - n]) /�]� ` �]+	 œ] �]` �]] +�]] k)
�]`˘] 	]+™ )+˝]™H ˝] k] ^( )E /�] -]&�]`
� k] � k] �]])` �]]˝ œ] � + t] � k] -] �]�]™Hs U

VX /�]^
]4 0	+ œ]	 k] 0�] ı]) �]� `	] 	]+™
^� �]]D V �]�]) �]`� a] 	 k] 0	]� k] � +]E r4�
�]^�]��]�]˝]] � ] +) � +™ -]&) ^� �]]
˙]]˝]] n+E ^�] “( 0�] k� -ı]	 k] /
]] k� - n])
�]) � œ] 	]+™ ^� �]] ˙]]˝]]Ds W VY 0	] k�
^�]��]]�] � ` � �]` � ` �]˙]+ � k] 0�]	 k] �]+ t]
ä�]]&] ˘]�]˝� ]) 	]+™ ^� 4D

RU 0�] �]˝] ^ä]
]]O�]]�]� k+) k] k&�]�
	 k] �]`� a] k� �]] k) � œ] �]�])

� a]	]`D X S 0�]	 k] -ı]	 k] � k]�]� œ] � k] � +]E
r�]+ �]ı]^˝]��]] k&	 k]�]]
]] � g]+		]] +` n+E ˙] k]
�]) �]�]] ˛]] ı]) -�] 0� k] •ä]&] � ) ^&�]]
�]�]] n+D /�]` �]˙]+ � k] �]+ �]_˝]O
�]]
]` � ]�] � ) )+] n+Ds Y T k+) k]O
k&�] 	 k] -ı]	 k] �]] “/ ^( ^
]ıı a]�] � ` ı]˝	]`
k+) k]^&�]]�] � ` �]˙]+ � k] � g]+		]] � k]

^�])�˝]]) � ) ^
]�]] ˛]] - n]) ä o]˙]`) œ]
� œ] �] t]ˇ]� ) ˙ k]
] � œ] $
]�]] ^&�]] ˛]]D Z

U �] œ]^� � g]+		]] k+) k] k&�] � k] � +] � )˝]]
˛]]E r˝ g]	 k] k+) k]^&�]]�] � k] -ı]	]` ı]˝	]`
�]	]]� ) � ]	 g]	] ˝] k]å] n+Ds R[ V k+) k] k&�]
� g]+		]] � k] �]]) $]
]	]] ˘]]+˝]] ˛]]E �]�])

] k]�] œ] � k] $)˝]] ˛]] �] œ]^� � k] � g]+		]] � k]
4� �]^�]��]�]˝]] �]]	]˝ k] ˛ k]D RR W �]�])
k+) k] k&�] k� ˙]	�]^&	] RS ı]) ˙]�] k+) k]^&O

�]]�] � ` � k]"` 	]]˘]`E ˝] k] k+) k] k&�] /˝]	]]
� a]�] a+-] RT X ^� 0�]	 k] � �]�] �]]� )
�]]&] ^� �]] ^� �]+ 0�]� k] ˙] k] �] t]� k]�]`E

RUBR � �]]	]` k+) k] k&�] -_	˝]ı]]�]D �]&]�]�]`
k&� œ]D

�]+ 0� k] k& k&�]]D Y ˝]�] 0�]	 k] -ı]	]`
�] t] k� ^�]�]]	 k] ı]) � +]E r˝ g] � a]� k] �]+™
4� ˛]]
] � œ] � g]+		]] �]ı]^˝]��]] k&	 k]O
�]]
 k] � ] ^�]) 
]] k&Ds R Z �]+ � a]	]� )
)]˙]] a&�]` ˝] k] a+-]E ^( ) �]` 0�]	 k]
˙] k] � �]� œ] �]]�]` ˛]™ - n]) 0�] k� �]]˛]
˙] k] 
] k]�] � n] k# ˛ k]E� 0	]� ` �]˙]+ � k] 0�]	 k]
a+�] ^&�]] ^� � g]+		]] � ] ^�]) 
]]� )

0� k] k& ^&�]] ˙]]4D R[ 0�]	 k] -]&�]`
� k]˙]] - n]) ˙ k]
] � œ] � g]+		]] � ] ^�]) � "�]]
^&�]]D RR 0�]� ] ^�]) 4� ˛]]
] � œ]
)�]� ) 
]]�]] �]�]] - n]) 0�] 
]å� ` � k]
k& ^&�]] �]�]] - n]) �]+ /� k] -ı]	]` �] t] k�

ı]]�] 
 k] �]�]`D RS �]]& � œ] � g]+		]] k�
˘ k]
 k] -]� ) 0�]� ` 
]]�] 
 k] �]4 - n]) 0� k]
&( 	]] ^&�]] - n]) -]� ) �]`� a] � k] �]�])
&`D RT �]+ � a]	]� ) �]`� a] �]+ t] � k] ^� �]`
� a]	]�]]	] ˙]�]+ � œ] 4� o]˝] ı]]	 k] k� ^
]4
	]]�] ı]) ^	]� 
] ı]å]D �]�]) ˙]�] 
] k]�] œ]
� ` �]`å 	 k] � a]	]]E ˝] k] � k] �]+) œ] � k] ı n]&
] +`
0�] k� ı]` k! ˘]
 k] -]4D S

RU ˙]�] �]`� a] ^� 	]] k) ı]) ı] at+˘]]E ˝] k]
0�]	 k] 
] k]�] œ] � ` 4� �]å` �]`å k&�]`D
0	 œ+ k&�]� ) �]+ ˝]åı] 0# ] T - n]) 0�]	 k]
�]`�]]) œ] � k] # `� ^� �]]D U RV �]�])
˙]�] �]]�] a+ “/E ˝] k] ˘ k]
] œ] 	 k] 0�] k� ı]]�]
-]� ) � +]E r�]+ ˙]�]+ � a]	]�]]	] n+
- n]) �] a+˝] k&) + k] ˘ a]� ` n+D /�]^
]4
�]`å � k] ^�]&] � ) k& ˝]]^� � k] -]�]O
ı]]�] k� �] t]�] œ] � œ] ˙]]� ) �]]	 k] k� ^
]4
a� ! �])`& 
 œ]Ds V RW �]�]) �]`� a] 	 k]

0	]� k] � +]E r0	 œ+ ˙]]	 k] � ` ä]Î )˝]
	]+™E ˝ a]�+™ 0	 œ+ a� ! �]]	 k] � k] & k]Ds
RX ˘ k]
] œ] 	 k] 0�]� k] � +]E r�]+ t] +�]] k) ı]]�]
ı] t]˘] ) k]^"�] œ] - n]) & k] �]!^
]�] œ] k� ^�]�]]
- n]) a� ! 	]+™ n+Ds RY 0�]	 k] � +]E
r) k]"` - n]) �]!
]` � k] k) ı]]�] 
]]- k]Ds

RUBZ � �]] r� k]ä] � k] k"� �]�]]4  n] k# ˛ k]Ds

-ˇ�]y RT
R �]) WBROW

S � g]� UBSS
� g]+ WBUS

T �]˝] RSBUW
� g]+ SBRS
Ü k]
] RBRU
R a� ) ZBV
�]�] RBRZ

U � g]+ XBRV

V Rı]˝] SBXE Y

W �]) WBU
� g]� UBSU
� g]+ UBUU

�������������������

-ˇ�]y RU
X �]) WBRU

� g]� ZBXOZ
Ü k]
] UBSX

Y �]˝] RWBRTE RU
�]) WBRW

Z �]) WBRXE RY
� g]� TBRZE S[

R[ � n]�] RYBRW
� n]�] S[BSR

RR �]) WBS[
� g]� RBWXE XW

RS 0˝] U[BS[OSS

RT �]) WBSROSZ

�������������������

g&�])] � q]�]y
R �]) WBSV

S �]) WBTROTT
� g]� ZBR[

T �]˝] ZBTW
�]˝] RVBTS
�]) RBUR
�]) WBTU
� g]� XBRT
/ì] SBRX
/ì] VBS

U � g]� ZBRR

V �]) WBTVOUU
� g]� ZBRSORX
� g]+ WBVORT

�]¢]` RTBVVQRUBRY RWT[



RZ /�] k� �]]& �]`� a] 	 k] �]`å � k] �]]�] ı])
-])]�] � k] � n]# ˙]]	 k] k� ^
]4 � +]D ^( )
0�]	 k] ı] t]˘] ) k]^"�] t] - n]) & k] �]!^
]�] t] 
]™
- n]) -]� ]�] � ` ˝])( k&�]� ) Ü]]˛ “]	]]
� œ] ˇ]	�]�]]& ^&�]]D R 0�]	 k] ) k]^"�] t] ˝] k]åO
� ) ˘ k]
] œ] � k] &™ - n]) ˘ k]
] œ] 	 k] 0	 œ+
�]`å � œ] �] t]" ^&�]]D S[ 0	] �]�]	 k] ˙]`O
�])� ) �]]�]] - n]) 0	+ œ]	 k] �]˘ k] a+4 a"� kå
0# ]4 ^˙]	]� k] RS " k]� ^)�] t] �]) �]�]™D S

SR �]]	 k]�]]
] œ] � œ] � )`�] VE[[[ -]&�]`
˛ k]E 0	] k� -
]]�]] - n])˝ œ] - n]) �]˘˘ k] �]`
˛ k]D T SS ^( ) �]`� a] 	 k] ^�]	]] k&) ^� 4
-ı]	 k] ˘ k]
] œ] � k] � +] ^� � k] 	]]�] ı]) ˘]æ
˙]] t4 - n]) 0�]� k] ı]+
 k] 0�] ı]]) ˘]
 k] ˙]] t4E
˙]�]^� �]+ � a]& �]`å � k] ^�]&] � )	 k]

]�]]D U

ST �]`å � k] � k]˙]	 k] k� �]]& �]+ Ü]]˛ “]	]]
� )	 k] k� ^
]4 ı]+]å ı]) ˘]
]] �]�]]D V

�]]�] + k] �]�]` - n]) �]+ �]+ t] - k� 
]]
+` ˛]]D SU -�] ˝]� ˘ k]
] œ] � ` 	]]�]
^� 	]] k) � k] a� ! ^� 
] k]�]`") � g&) ˙]]
˘ a]� ` ˛]`D 	]]�] 
]+) œ] k� ˛]ı k] kå �]] )+`
˛]` �] œ]^� +�]] � ] Í �] 0	] k� ^�]
]](
˛]]D SV �]�]) )]˝] k� ˘] n]˛ k] ı]+) � �]`� a]
ı]]	]` ı]) ˘]
]˝]] a+-] 0	] k� ı]]�] -]�]]D
SW ˙ n]� k] +` ˘ k]
] œ] 	 k] k&�]] ^� �]+ ı]]	]`
ı]) ˘]
] )+] n+E � k] �]�])]� ) � +	 k] 
]� k]E
r�]+ ä]Î ) +�]])] �]+�] n+Is - n]) � k] $)
k� �]] k) ä] k]) � k] ^˘]

]]	 k] 
]� k]D SX �]�])

˝]�]` �]`� a] 	 k] 0	]� k] � +]E r^+��]˝] )�] k]E
� Ÿ] +` gt+D $) k] �]˝]Ds W SY ˝]�] ı]˝]O
)�] 	 k] � +]E rÜ]� a] -�]) �]+ ˝ g] n+E ˝] k]
� a]� k] -]�]] k& ^� � Ÿ] ı]]	]` ı]) ˘]
]� )
˝ k] k) ı]]�] -] t1 Ds SZ �]`� a] 	 k] � +]E

RUBSU ��]]yE r� “/ �˝]]^&�] n]	]Ds 4�
�˝]]^&�] n]	] RYV �]`y LW[WyZV a( "M k� ])]O
]) ˛]]D RUBSV � �]]	]` � a]]+ � )`] T ]˙ k]
� k] � )`] W ]˙ k] ˝]� D

r-]Is ˝]�] ı]˝])�] 	]]�] � k] 0˝])] - n])
ı]]	]` ı]) ˘]
]˝]] a+-] �]`� a] � ` ˝])( ˙]]	 k]

]�]]D T[ �]�]) ˝ g]( ]	] � k] k&�]� )
�]+ $) �]�]] - n]) g$�]	 k] 
]�]]D ˝]�]
�]+ ^˘]

]] 0# ]E r k+ Ü]� a]E � a]� k] �]˘]]Is
TR �]`� a] 	 k] ( n])	] -ı]	]] +]˛] �]æ]� )
0� k] ˛]]�] ^
]�]] - n]) 0�]� k] � +]E r- k)
� �] ^�]��]]�] )�]	 k]�]]
 k]E ˝ g]	 k] �]� �] œ]
^� �]]Hs R TS ˙]�] � k] & k]	] œ] 	]]�] ı])
˘]æ �]4E ˝] k] ˝ g]( ]	] ˛]�] �]�]]D TT ˝]�]
˙] k] 	]]�] � œ] ˛ k] 0	+ œ]	 k] 0� k] � a]� � ) Ü]�]]�]�
^� �]] - n]) � +]E r˝ g] �]]� “/ ı])� k]��])
� ] � k]"] n+Ds TU � k] 0�] ı]]) ı] at+˘]� )
�]		 k]�])˝] -] �]4D S

TV �]+ t] k� 
] k]�] 0� k] ı]+˘]]	] �]4
- n]) 0	+ œ]	 k] -]�]Oı]]�] k� �]] k) /
]] k�
� œ] �]�]) � k]˙]` - n]) 
] k]�] �]�] �]`�]]) œ]
� k] 0�] k� ı]]�] 
 k] -]4D TW - n]) � k]
0�]� k] ^�]	]˝]` � )	 k] 
]� k] ^� �]+ 0	 œ+
-ı]	 k] � ı] kå � ` �]]
]) � k] +` g! 
 k]	 k] k&D T

^˙]˝]	] œ] 	 k] 0� k] a!-] � k] �]�] -˘ k! + k] �]4D

RV /�] k� �]]& �]Î �]
 k]�] � k] ( )`�]`
- n]) �]]�¾]`E �]`� a] k� ı]]�] -]4 U

- n]) � +	 k] 
]� k]E S r-]^�]) �] œ] ˝ k] k)
˘ k]
 k] +�]] k) ı a])�] œ] � ` ı] o)ı])]- œ] � k] ˝] k]å˝ k]
Ÿ+H ˙ n]� k]E �]]	]] �]]	 k] � k] ı]+
 k] � k] +]˛] 	]+™

ˇ] k]˝ k]Ds� V

T �]`� a] 	 k] 0	 œ+ ˙]�]]�] ^&�]]E r˝ a]�]
�] œ] -ı]	]` ı] o)ı])]- œ] � ` �]˙]+ � k]
ı])� k]��]) � ` -]�]] ˝] k]å˝ k] + k]H W

U ^�]�]]
] k� ^
]4E ı])� k]��]) 	 k] � +] ˛]]E
F-ı]	 k] ^ı]˝]] - n]) -ı]	]` �] t] � ] -]&)
� )	]]G X - n]) F˙] k] � k] “/ -ı]	 k] ^ı]˝]] �]]
-ı]	]` �] t] � k] � a])]O�]
]] � +˝]] n+E� �]+
�]]) $]
]] ˙]]4DG Y V �]�]) ˝ a]�] � +˝ k]

RUBTT � �]] r o&$�]˝]Ds RVBS � �]]	]`
^)�]]ä] k� � a]˝]]^]� +]˛] 	]+™ ˇ] k]˝ k]D RVBU
� �]] r�]]�]` k&˝]] n+Ds

-ˇ�]y RU
R �]˝] RVBTW

�]) WBUR
� g]� ZBRW

S S)] UBUSOUU
�]) WBUSE UT
�]) YBY
� g]� ZBRX
� g]+ WBRSE RT

T �]) WBUU
� g]� ZBRU
� g]+ WBR[

U �]) WBUVOVS
� g]+ WBRWOSR

V �]) WBUW
� g]� WBRS
� g]� ZBRY

W �]) WBV[
� g]+ WBS[

�������������������

g&�])] � q]�]y
R �]˝] WBT[

�]˝] YBSW
�]˝] SYBRWE RX
�]] g� RBW

S �]) WBVTOVW

T �]˝] ZBS[E SR
�]) TBR[
� g]� WBRZ

�������������������

-ˇ�]y RV
U �]) XBRE S

V � g]� RRBTY
� g]+ SBW

W �]˝] RVBZ
�]) XBYORT
a� �] SBY

X ^	]� “] S[BRS
��] VBRW
/( WBS

Y ^	]� “] SRBRX
� n]�] S[BZ

RWTR �]¢]` RUBRZQRVBV



+ k]E F-�]) 4� -]&�]` -ı]	 k] ^ı]˝]] �]]
-ı]	]` �] t] � k] � +˝]] n+E r� k] k) ı]]�] ˙] k] a� !
n+ ^˙]�]� k] ˝ a]� k] ( ]�]&] + k] �]� ˝]] ˛]]E �]+

ı])� k]��]) k� ^
]4 )�]` �]�]` � œ]" n+Es R

W ˝] k] 0� k] -ı]	 k] �]]˝]]O^ı]˝]] � ] -]&)
� )	 k] � ` � k] “/ ä]Î )˝] 	]+™DG /�] ˝])+
˝ a]�]	 k] -ı]	]` ı] o)ı])]- œ] � ` �]˙]+ � k] ı])O
� k]��]) k� �]˘]	] � k] )À � ) ^&�]] n+D S

X - k) � ı]^"�] k]E �]�]]�]]+ 	 k] ˝ a]�+] k) �]] k)
� œ] ^�]
] a� 
] �]+` �]^�]��]�]]�]` � ` ˛]`E
˙]�] 0�]	 k] � +]E T Y F� k] 
] k]�] + œ]# œ] � k]
˝] k] � k])] -]&) � )˝ k] Ÿ+E �]�]) /	]� ] ^&
]
� a]�]� k] � k]�] œ] g&) )+˝]] n+D Z � k] � k]� ])
+` � k])` 0ı]]�]	]] � )˝ k] )+˝ k] Ÿ+ �] œ]^�
� k] o/�]]	] œ] � ` -]�]]- œ] � k] ı])� k]��])
� ` ^�]�]] t4 �]˝]]� ) ^�]�]]˝ k] Ÿ+DGs U

R[ ˝]�] �]`� a] 	 k] �]`å � k] -ı]	 k] ı]]�]
� a]
]]�]] - n]) 0	]� k] � +]E r� a]	] k] - n]) /�]
�]]˝] k� �]]�]	 k] �]�]�] k]B V RR ˙] k] � at]+ � œ]
˙]]˝]] n+ �]+ o/�]]	] � k] g&^�]˝] 	]+™ � )˝]]E

 k]^� 	] ˙] k] 0�] k� � at]+ � k] ^	]� 
]˝]] n+ �]+`
0� k] g&^�]˝] � )˝]] n+Ds W

RS ^( ) ˘ k]
] œ] 	 k] -]� ) 0�]� k] � +]E
r�]] ˝ g] ˙]]	]˝]] n+ ^� ( )`^�]�] œ] � k]
˝ k])` �]]˝] ˘ a]�] �]�]` n+Hs X RT ˝]�] 0�]	 k]
� +]E r+) �]+ ı] n]ˇ]] ^˙]� k] ��]� “] � œ] )+	 k]O
�]]
 k] � k] k) ^ı]˝]] 	 k] 	]+™ 
]�]]�]]E ˙]å
� k] 0�]]å ^&�]] ˙]]4�]]D RU 0	 œ+ )+	 k]
& k]D � k] � a]& ˝] k] o-ˇ k] Ÿ+E �]�]) g&�]) œ] � k] )]+
^&�]]˝ k] Ÿ+D -�]) 4� o-ˇ]] o-ˇ k] � k] )]+
^&�]]4E ˝] k] & k]	] œ] �] \$ k% � œ] ˙]] ^�] œ)� k]Ds Y

RV �]+ � a]	]� ) ı]˝])�] 	 k] 0�]� k] � +]E
r+� œ] 0�] ^�]�]]
] � ] �]˝]
]�] �]�]�]]Ds
RW 0�]	 k] � +]E r�]] ˝ a]�] �]` -�] ˝]�
	]+™ �]�]� k]H Z RX �]] ˝ a]�] 	]+™ ˙]]	]˝ k]
^� � at]+ � œ] ˙]]	 k]�]]
]` +) ˘]`ä] ı k]" � k] + k]˝ k]
a+4 ˙]]˝]` n+ - n]) ^( ) �]
]O ao� $ � œ]

^	]� 
] ˙]]˝]` n+H RY �]�]) ˙] k] a� ! � at]+

� k] ^	]� 
]˝]] n+E �]+ ^&
] � k] ^	]� 
]˝]] n+
- n]) �]+` �]�] 4� o/�]]	] � k] g&^�]˝]
� )˝]] n+D R RZ ˙ n]� k] a&�" ^�]˘]])E +˝�]]E
��]^�]˘]])E 	]]˙]]�]ä] �] n]	]O� o]� o]ˇ]E� ˘] k])`E
� g]# ` �]�]]+` - n]) •	]&] � ` �]]˝ œ]E � k] ^&
] � k]
^	]� 
]˝]` Ÿ+D S S[ �]+` �]�] o/�]]	] � k]
g&^�]˝] � )˝]] n+E �]�]) ^�]	]] +]˛] ˇ] k]4�

�]]	]] �]]	]] 0� k] g&^�]˝] 	]+™ � )˝]]Ds
SR -�] �]`� a] �]+ t] � k] ^	]� 
]� ) �] k])

- n]) �]`& k]	] k� /
]] k� � œ] ˘]
]] �]�]]D T

SS - n]) k&�] k]I 0�] /
]] k� � ` 4�
- n])˝] ˙] k] ( `	]` k� � ` )+	 k]�]]
]` ˛]`
0�] k� ı]]�] -]�]` - n]) ^˘]

]]� ) � +	 k]

]�]`E r k+ Ü]� a]E &]^�]& k� � o]�]˙]E � a]�] ı])
&�]] � )D � k])` � k]"` � k] 4� a&�" ��]� “]O
g&˝] 	 k] � a])` ˝])+ � ]� g] � œ] � ) ^
]�]]
n+Ds U ST �]�]) �]`� a] 	 k] 0�]� k] 4�

�]�& �]` 	] � +]D /�]^
]4 0�] k� ˘ k]
 k]
-]4 - n]) �]])O�]]) � +	 k] 
]� k]E r/� k]
� k]˙] k& �] œ]^� �]+ ^˘]

]]˝]` a+ “/ +�]] k)
ı]` k!Oı]` k! -] )+` n+Ds SU ˝]�] 0�]	 k]
� +]E r� a]� k] /�])]4
] k� �])]	 k] � `
�] k]�]` a+ “/ � k]å œ] � k] ! k]å ^� �]` - n]) k�
ı]]�] 	]+™ � k]˙]] �]�]]Ds V SV �]�]) �]+
- n])˝] �]`� a] k� ı]]�] -]�]` - n]) 0� k]
� a]� � ) Ü]�]]�]� � ) k� � +	 k] 
]�]`E r k+
Ü]� a]E � k])` �]&& � )Is SW 0�]	 k] � +]E
r�]˘˘] œ] � ` ) k]"` 
 k]� ) ^ı]

] œ] k� -]� k]
œ( � 	]] �]+` 	]+™ n+Ds SX ˝]�] - n])˝]

	 k] � +]E r�]+` � +] Ü]� a]E �]�]) ^( ) �]`
^ı]

 k] -ı]	 k] �]]^
]� œ] � ` � k]ä] � k] ^�] k)
a"� kå ˝] k] �]]˝ k] +` Ÿ+Ds W SY �]+ � a]	]O

� ) �]`� a] 	 k] 0�]� k] � +]E r˝ k])] ^�]��]]�]
�] a+˝] �]å] n+D ˙ n]�]] ˝ g] ˘]]+˝]` n+E ˝ k] k) ^
]4

RVBRZ � � g]	]]	]` � œ] ı] k]—�]�]]D �]&]�]�]`
k&� œ]D RVBS[ � �]]	]` ^)�]]ä] k� � a]˝]]^]�

+]˛] ˇ] k]4 ^]	]]D RVBSV � �]] r o&$�]˝]Ds

-ˇ�]y RV
R �]) XBRRE RS

S �]) XBRT

T �]) XBW

U �]�] SZBRT
�]) XBX

V �]) XBRU

W �]) XBRV
/( UBSZ
�]] g� TBW

X �]) XBRX

Y �]˝] STBRVE RW
� g]� WBTZ

Z �]) XBRYOST

�������������������

g&�])] � q]�]y
R �]) XBS[

S 0˝] YBSR
^�]� “] RXBZ

T �]) XBSU

U �]) XBSVOT[

V �]�] VTBW
�]˝] R[BVE W
Ü k]
] TBSW
Ü k]
] RTBUW
) k]�] RVBY

W �]) XBSY

�]¢]` RVBWOSY RWTS



� n]�]] +` + k]Ds - n]) 0�]` �]å` 0�]� ` � k]"`
# `� + k] �]�]`D

SZ ^( ) �]`� a] 0�] /
]] k� � k] ^	]� 
]O
� ) �]
]`
] �]`
] k� ı]]�] -]�]] R

- n]) ı]+]å ı]) ˘]æ� ) �]+ t] � n]# �]�]]D
T[ ˝]�] �]])` ˝]]&]& � œ] 
] k]�] 0�] k� ı]]�]
-]4 - n]) -ı]	 k] �]]˛] 
 g]
 k]O
 t]�] kåE o-ˇ k]E
� gt]� k] - n]) k4� k] �] a+˝]O� k] 
] k]�] œ] � k] 
]]4
- n]) 0�] k� ı n]) œ] k� ı]]�] $]
] ^&�]] - n])
0�]	 k] 0	 œ+ # `� ^� �]]D S TR ˙]�] �]`å
k� 
] k]�] œ] 	 k] k&�]] ^� � gt]� k] �] k]
] ) k+ Ÿ+E


 g]
 k]O
 t]�] kå # `� + k] ) k+ Ÿ+ - n]) o-ˇ k] k&�]
) k+ Ÿ+E ˝] k] � k] o&�] )+ �]4 - n]) 0	+ œ]	 k] /�]O
)]4
] k� ı])� k]��]) � ` �]^+�]] � `D T

TS ˝]�] �]`� a] 	 k] -ı]	 k] ˘ k]
] œ] � k] � a]
]]�]]
- n]) � +]E r� a]� k] /�] �]`å ı]) ˝])�] -]
)+] n+ U �] œ]^� /	 œ+ � k] k) �]]˛] )+˝ k] a+4
˝]`	] ^&	] �]`˝] ˘ a] k� Ÿ+ - n]) /	] k� ı]]�]
�]]	 k] � k] a� ! �]` 	]+™ n+D � Ÿ] /	 œ+ � g]�]]
	]+™ � k]˙]	]] ˘]]+˝]]E � +™ � k] )]�˝ k] � œ] +`
ı]�˝] 	] + k] ˙]] t4Ds V TT �]�]) ˘ k]
] œ] 	 k]
0�]� k] � +]E r�]+ t] /�] � a]	]�]]	] ˙]�]+ � œ]
+�] /˝]	]` ) k]^"�] t] � + t] � k] 
]] t4 ^� �]+
�]å` �]`å �])ı k]" �]] �] k� Hs W TU �]`� a]
	 k] 0	]� k] ı g]!]E r˝ a]�+] k) ı]]�] ^� ˝]	]`
) k]^"�] t] Ÿ+Hs 0	+ œ]	 k] � +]E r�]]˝]D - n])
a� ! ! k]"` �]!^
]�] t] �]` Ÿ+Ds TV ˝]�]

0�]	 k] �]`å � k] ä]�]`	] ı]) -])]�]
� k] � n]# 	 k] k� ^
]4 � +] TW - n]) 0	]
�]]˝] ) k]^"�] œ] - n]) �]!^
]�] œ] � k] 
 k]� )
Ü]]˛ “]	]] � œ] ˇ]	�]�]]& ^&�]]D ^( ) �]+ 0	 œ+
˝] k]å� ) ˘ k]
] œ] � k] k&	 k] 
]�]] - n]) ˘ k]
] œ] 	 k]
/	 œ+ �]`å � œ] �] t]" ^&�]]D X TX �]�] 
] k]�] œ]
	 k] ˙]`O�])� ) �]]�]] - n]) �]˘ k] a+4 a"� kå
/� k¹ ^� 4 �]4 ^˙]	]� k] �]]˝] �] kå " k]� k) �])
�]4D Y TY �]]	 k]�]]
] œ] � œ] � )`�] UE[[[
-]&�]` ˛ k]E 0	] k� -
]]�]] - n])˝ œ] - n])
�]˘˘ k] �]` ˛ k]D TZ -]^�]) � œ] 0�]	 k] �]`å

� k] ^�]&] ^� �]]E ^( ) �]+ 	]]�] ı]) ˘]æ� )
�]�]&	] k� /
]] k� � œ] -]�]]D R

RW �]+ t] ( )`�]` - n]) �] g&� ` �]`� a]
k� ı]]�] -]4 - n]) 0�]� ` ı])`�]]


 k]	 k] k� ^
]4 � +	 k] 
]� k] ^� �]+ 0	 œ+
��]� “] � k] 4� ^˘]	+ ^&�]]4D S S �]`� a]
	 k] 0	]� k] � +]E r˙]�] �]]�] + k]˝]` n+
˝] k] ˝ a]�] � +˝ k] + k]E F�] n]�]�] �]]( ) k+�]]
�] œ]^� -]�]�]]	] � ] o)�] ˘]"� 
]]
] n+DG
T ^( ) � a]�]+ k� �]˝] � +˝ k] + k]E F-]˙]
�] n]�]�] �] “& - n]) �])�]]˝]` + k]�]] �] œ]^�
-]�]�]]	] � ] o)�] 
]]
] ˝] k] n+E �]�]) �]]&
]
!]4 Ÿ+DG ˝ a]�] -]�]�]]	] � k] k&�]� )
0�]� ] �]˝]
]�] �]�]�]]	]] ˝] k] ˙]]	]˝ k] + k]E
�]�]) �]�]�] � ` ^	]�]]^	]�] t] k&�]� ) 0	]� ]
�]˝]
]�] �]�]�]]	]] 	]+™ ˙]]	]˝ k]D U �]+
a&�" - n]) ^�]��]]�]�]]˝]`� ı]`æ` +� k]�]]

� k] “/ ^˘]	+ k&�]	 k] � ` ˝]]� � œ] 
]�]` )+˝]`
n+D �]�]) /� k] �] k]	]] k� ^˘]	+ � k] ! k]å - n])

� k] “/ ^˘]	+ 	]+™ ^&�]] ˙]]4�]]Ds T �]+
� +	 k] k� �]]& �]+ 0	 œ+ ! k]å� ) -]� k] ˘]
]]
�]�]]D

V ˘ k]
 k] 0�] ı]]) ˙]]˝ k] �]�]�] -ı]	 k]
�]]˛] ) k]^"�] t] 
 k]	]] � g]
] �]4 ˛ k]D U W �]`� a]
	 k] 0	]� k] � +]E r-ı]	]` - t]� œ] � a]
]` )�] k]
- n]) ( )`^�]�] œ] - n]) �] g&^� �] œ] k� �]�]`)
� k] ˘] n]� 		 k] )+ k]Ds V X ˝]�] � k] 4� O g&�] k)
� k] � +	 k] 
]� k]E r+�] -ı]	 k] �]]˛] ) k]^"�] t]
	]+™ 
]]4Ds Y �]+ ˙]]	]� ) �]`� a] 	 k]
� +]E r- k) � �] ^�]��]]�] )�]	 k]�]]
] k]E ˝ a]�]
�] œ] -]ı]�] � œ] ˘]˘] “] � ) ) k+ + k] ^�
˝ a]�+] k) ı]]�] ) k]^"�] t] 	]+™ Ÿ+H Z �]] ˝ a]�]
-�] ˝]� 	]+™ �]�]� k]H �]] ˝ a]� œ+ �]]& 	]+™
^� n� � k] ı] t]˘] ) k]^"�] œ] � k] VE[[[ 
] k]�] œ]
	 k] �]]�]] ˛]] - n]) ˝ a]�]	 k] �])` a+ “/ ^� ˝]	]`
" k]� ^)�] t] 0# ]�]` ˛]™H W R[ �]] ˝ a]� œ+
�]]& 	]+™ ^� n� � k] �]]˝] ) k]^"�] œ] � k]

RWBU ��]]yE r��]^�]˘]])`Ds

-ˇ�]y RV
R �]) XBTR

S �]�] TVBV
�]˝] RZBS
�]) TBR[

T �]˝] ZBTT

U �]˝] RUBRU
�]) WBTU

V �]) YBROZ

W S)] UBUSOUU

X �]˝] RUBRZ

Y �]) YBYE Z

�������������������

g&�])] � q]�]y
R �]) YBR[

�������������������

-ˇ�]y RW
S �]˝] RSBTY

�]) YBRR
� g]� RRBRW

T �] k] RBRX
�]˝] RSBTZ
�]) YBRS
� g]� RRBSZ

U �]) YBRTOSR

V �]) YBRV
� g]� RSBR

W �]˝] RUBRX

RWTT �]¢]` RVBSZQRWBR[



UE[[[ 
] k]�] œ] 	 k] �]]�]] ˛]] - n]) ˝ a]�]	 k] �] k)
a+4 ^� ˝]	 k] " k]� k) � 0# ]4 ˛ k]H R RR ˝] k]

^( )E ˝ a]�] �]+ �] œ] 	]+™ �]�]�] ı]]4 ^� � Ÿ]	 k]
˝ a]�]� k] ) k]^"�] œ] k� �]] k) � œ] 	]+™ � +] �]_
�
�]+ � +] ^� ˝ a]�] ( )`^�]�] œ] - n]) �] g&^� �] œ]
k� �]�]`) � k] ˘] n]� 		 k] )+ k]Hs S RS ˝]�]

0	 œ+ �]�]�] -]�]] ^� �]+ ( )`^�]�] œ] - n])
�] g&^� �] œ] � ` ^�]�]]- œ] � k] ˘] n]� 		 k] )+	 k] k�
^
]4 � + )+] n+E 	] ^� ) k]^"�] œ] k� �]�]`)
� ` �]]˝] � ) )+] n+D

RT ˙]�] �]`� a] n� �]^)�]] ^( ^
]ıı]` k�
/
]] k� � œ] -]�]]E ˝] k] 0�]	 k] -ı]	 k] ˘ k]
] œ] � k]
ı g]!]E r
] k]�] �]] � +˝ k] Ÿ+E o/�]]	] � ] � k]"]
� n]	] n+Hs T RU 0	+ œ]	 k] � +]E r a� !
� +˝ k] Ÿ+E � g]+		]] �]ı]^˝]��]] k&	 k]�]]
]]E U

g&�] k) � +˝ k] Ÿ+ 4^
]�]]+ V - n]) a� ! � +˝ k]
Ÿ+ ^�]� “]�]]+ �]] � k] “/ - n]) �]^�]��]�]˝]]Ds

RV �]`� a] 	 k] 0	]� k] ı g]!]E r
 k]^� 	] ˝ a]�] �]]
� +˝ k] + k]E � Ÿ] � n]	] gt+Hs RW �]�] n]	] ı]˝]O
)�] 	 k] ˙]�]]�] ^&�]]E r˝ g] �]�]`+ n+E W

˙]`^�]˝] ı])� k]��]) � ] � k]"]Ds X RX �]`� a]
	 k] 0�]� k] � +]E r k+ �]�] n]	]E �] k]	]] k� � k] k"E
� a]�]` n+ ˝ g] �] œ]^� ˝ g] �]+ �]]˝] +]åO�] t]�]
k� o/�]]	] � ` �]&& � k] 	]+™E �]_
� ��]� “]

� œ] )+	 k]�]]
 k] � k] k) ^ı]˝]] � ` �]&& � k] �]�]�]
ı]]�]] n+D Y RY � Ÿ] ˝ a]�]� k] �]+ � +˝]] gt+E
˝ g] ı]˝])�] n+D Z - n]) /�] ˘]¸]	] R[ ı]) � Ÿ]
-ı]	]` � o]$
]` �]å` � tÎ �]] - n]) � ì]� k�
&)�]]ä k] 0�] ı]) +]�]` 	] + k] �] œ� � k]D
RZ � Ÿ] ˝ a]� k] ��]� “] k� )]˙] � ` ˘]]^�]�] t] gt&�]]
- n]) ˙] k] a� ! ˝ g] ˇ])˝]` ı]) �] t]ˇ k]�]]E �]+
ı]+
 k] +` ��]� “] � œ] � t]ˇ]] + k]�]] - n]) ˙] k] a� !
˝ g] ˇ])˝]` ı]) �] k]
 k]�]]E �]+ ı]+
 k] +` ��]� “]
� œ] � a]
]] + k]�]]Ds S[ /�] k� �]]& 0�]	 k]
˘ k]
] œ] � k] �]�˝]` � k] � +] ^� � k] ^� �]` � k] 	]
�]˝]] t4 ^� �]+ �]�]`+ n+D RR

RWBR[ � �]] r] kå " k]� k)Ds RWBRY � �]]
r k+$`ä]Ds �]&]�]�]` k&� œ]D

SR 0�] �]˝] � k] �]`� a] -ı]	 k] ˘ k]
] œ] � k]
�]˝]]	 k] 
]�]] ^� 0� k] �]Î �]
 k]�] ˙]]	]] + k]�]]
- n]) �]+ t] � a]^�]�]]- œ]E Ü]ˇ]]	] �]]˙]� œ] - n])
�]]_�¾]�] œ] k� +]˛] � “/ a&�] �]+	 k] + œ]� k]E
0� k] �]]) $]
]] ˙]]4�]] - n]) ^( ) ˝]`�] k)
^&	] •ä]&] � ) ^&�]] ˙]]4�]]D R SS ˝]�]
ı]˝])�] 0� k] -
]�] 
 k] �]�]] - n]) ^�]å� 	 k]

]�]]E rÜ]� a] � a]& ı]) &�]] � )E ˝ k] k) �]]˛]
k4�]] � �]` 	]+™ + k]�]]Ds S ST �]�])

0�]	 k] ı]˝])�] � k] � at]+ k( ) ^
]�]] - n]) � +]E
r- k) � n]˝]]	]E � k] k) �]]�]	 k] � k] g&) + k] ˙]]I�
˝ g] � k] k) ^
]4 # k]� ) � ` �]˙]+ n+ �] œ]^�
˝ k])` �] k]˘] ı])� k]��]) ˙ n]�]` 	]+™E �]_
�
o/�]]	] œ] ˙ n]�]` n+Ds T

SU /�] k� �]]&E �]`� a] 	 k] -ı]	 k] ˘ k]
] œ] � k]
� +]E r-�]) � k] “/ � k] k) ı]` k! -]	]] ˘]]+˝]]
n+E ˝] k] �]+ � a]& � k] /	]� ]) � k) - n])

-ı]	]] �]]˝]	]] � ] � ]# � 0# ]4 - n])
� k] k) ı]` k! ˘]
]˝]] ) k+D U SV �] œ]^� ˙] k]
� k] “/ -ı]	]` ˙]]	] �]˘]]	]] ˘]]+˝]] n+
�]+ 0� k] �] k]4�]]E �]�]) ˙] k] � k] “/ � k])`
�]]^˝]) -ı]	]` ˙]]	] � t]�]]˝]] n+ �]+ 0� k]
ı]]4�]]D V SW �]]� “/E -�]) 4� o/�]]	]
�]])` a&^	]�]] +]^�]
] � ) 
 k] �]�]) -ı]	]`
˙]]	] � t]�]] � n] k# E ˝] k] 0� k] �]] ( ]�]&]H W

�]] 4� o/�]]	] -ı]	]` ˙]]	] k� �]&
 k]
�]] k&�]]H X SX �] œ]^� �]+ ˝]�] n+ ^�
o/�]]	] � ] � k]"] -ı]	 k] ^ı]˝]] � k] �]^+�]]

ı]]� ) -ı]	 k] ��]� “] g&˝] œ] k� �]]˛] -]4�]]D
˝]�] �]+ + k)� � k] 0�] k� ˘]]
]˘]
]	] k�
� a]˝]]^�]� �]&
]] k&�]]D Y SY � Ÿ] ˝ a]�]� k]
�]˘] � +˝]] gt+ ^� �]+ t] ˙] k] �] kå Ÿ+E 0	]� œ] � k]
a� ! k4� k] Ÿ+ ˙] k] ˝]�] ˝]� �] n]˝] � ] � at]+ 	]+™
k&� œ]� k]E ˙]�] ˝]� ^� � k] o/�]]	] k� � k] k" � k]

0�] k� )]˙] � œ] -]˝]] a+-] 	] k&�] 
 œ]Ds Z

RWBST ��]]yE r� k] k) ı]` k! ˙]]Ds RWBSU
��]&]�]�]` k&� œ]D

-ˇ�]y RW
R �]˝] RVBTU
S � g]� RSBR
T �]) YBSXOSZ

� g]� ZBRYOS[
U �]˝] RUBRE S
V � g]+ RBSVE SW
W �]) YBSZ

� g]� ZBS[
� g]+ RBU[E UR
� g]+ UBSV
� g]+ RRBSX

X �]˙] SBX
�]˝] RUBTT
Ü k]
] ZBS[E SS
/ì] RBS
R� g]+ UBRV

Y �]˝] RRBSX
Z � g]+ RBUS
R[ ) k]�] ZBTT

R a� ) TBRR
R a� ) R[BU
/( SBS[
Rı]˝] SBWOY

RR �]) YBSZE T[
� g]� ZBS[E SR

�������������������

g&�])] � q]�]y
R �]˙] RWBR[

�]�] VTBRS
�]˝] RXBSSE ST
�]˝] S[BRYE RZ
�]) YBTR
� g]� ZBSS
� g]� SUBUW
R a� ) RVBTE U

S �]) YBTS
T �]) YBTT
U �]˝] R[BTY

�]) YBTU
� g]� ZBST
� g]� RUBSX

V �]) YBTV
� g]� ZBSU
� g]� RXBTT
� g]+ RSBSV
Ü]� RSBRR

W �]) YBTW
� g]� ZBSV

X �]˙] UZBY
Y �]˙] WSBRS

	]`˝] SUBRS
� g]� ZBSW
) k]�] SBW
Rı]˝] RBRX

Z �]˝] RXBS
�]) ZBR
� g]� ZBSX

�]¢]` RWBRROSY RWTU



RX !B ^&	] �]]& �]`� a] 	 k] ı]˝])�]E
�]] g� �] - n]) 0�] k� �]] “/ � g]+		]]

� k] -ı]	 k] �]]˛] ^
]�]]D �]+ 0	]� k] 4�
t1 ˘ k] ı]+]å ı]) 
 k] �]�]]E ˙]+ t] 0	] k� ^�]�]]

� k] “/ 	]+™ ˛]]D R S 0	] k� �]]�]	 k] �]`� a]
� ] Î ı] �]&
] �]�]]D 0�]� ] ˘ k]+)] � g])˙]
� ` ˝])+ &�]� 0# ] - n]) 0�] k� � ı] kå
) n]�]	]` � ` ˝])+ ˘]�]� 	 k] 
]� k]D S

T ˝]�]` -˘]]	]� 0	 œ+ �]+ t] � g]�]] - n])
4^
]�]]+ ^&�]]�]` ^&4E ˙] k] �]`� a] � k] �]]˝]
� ) ) k+ ˛ k]D U ˝]�] ı]˝])�] 	 k] �]`� a] � k]
� +]E rÜ]� a]E +�] �] a+˝] � a]�] Ÿ+ ^�
+�] �]+ t] -]4D -�]) ˝ g] ˘]] k+ ˝] k] � Ÿ]
�]+ t] ˝]`	] ˝ o]� g] �] kå � )˝]] gt+E 4� ˝ k] k)
^
]4E 4� � g]�]] k� ^
]4 - n]) 4� 4^
]O
�]]+ k� ^
]4Ds V �]+ �] k]
] +` )+]
˛]] ^� ˝]�]` 4� 0˙]
]] �]]&
] 0	] ı])
!] �]�]] - n]) k&�] k]I 0�] �]]&
] � œ] � k]
�]+ -]�]]ä] -]�]`E r�]+ � k])] ı�]])]
� k]"] n+ ^˙]� k] � Ÿ]	 k] � o]ä g]) ^� �]] n+D T /�]� `
� a]	] k]Ds U W �]+ � a]	]˝ k] +` ˘ k]
 k] - Ÿ]ˇ k] � at]+
^�]) ı] kå - n]) �] a+˝] $) �]4D X ˝]�]
�]`� a] 0	] k� 	]ä]&`� -]�]] - n]) 0	 œ+
g!� ) � +]E r0# k]E $) k] �]˝]Ds Y ˙]�]

0	+ œ]	 k] 	]ä] œ) 0# ]�]™ ˝] k] k&�]] ^� �]+ t]
�]`� a] k� ^�]�]] � k] “/ 	]+™ ˛]]D Z /�] k�
�]]& ˙]�] � k] ı]+]å � k] 	]`˘ k] 0˝]) ) k+ ˛ k]E ˝] k]
�]`� a] 	 k] 0	 œ+ a+�] ^&�]]E r˙]�] ˝]� o/�]]	]
k� � k] k" � k] �] k) a+- œ] � œ] � k] •ä]&] 	] ^� �]]

˙]]4E ˝]�] ˝]� /�] &� “]	] k� �]] k) � œ] ^� �]`
� k] �]˝] �]˝]]	]]Ds V

R[ �]�]) ˘ k]
] œ] 	 k] 0�]� k] ı g]!]E
r˝] k] ^( )E �]]�¾]` �] œ] � +˝ k] Ÿ+ ^�
ı]+
 k] 4^
]�]]+ � ] -]	]] ä]Î )` n+Hs W

RR ˙]�]]�] � œ] 0�]	 k] � +]E r4^
]�]]+
�]]� “/ -] )+] n+ - n]) �]+ �]�] a� ! ı]+
 k]
˙ n]�]] � ) k&�]]D X RS �]_
� � Ÿ] ˝ a]�]� k]
� +˝]] gt+ ^� 4^
]�]]+ -] ˘ a]� ] n+

- n]) 0	+ œ]	 k] 0� k] 	]+™ ı]+˘]]	]]E �]�])
0�] k� �]]˛] �]+ �]�] ^� �]] ˙] k] � k] � )	]]
˘]]+˝ k] ˛ k]D R /�]` ˝])+E o/�]]	] � ] � k]"]
�]` 0	] k� +]˛] œ] a&�] � k]
 k]�]]Ds S RT ˝]�]
˘ k]
 k] �]�]�] �]4 ^� �]+ 0	]� k] � g]+		]] �]ı]O
^˝]��]] k&	 k]�]]
 k] k� �]] k) � œ] �]]˝] � )
)+] n+D

RU ˙]�] � k] �]`å � ` ˝])( -]4E T ˝] k]
4� -]&�]` �]`� a] k� ı]]�] -]�]] - n])
0�] k� �]]�]	 k] � a]"	 k] k"� � ) � +	 k] 
]�]]E
RV rÜ]� a]E � k] k) � k] k" ı]) &�]] � ) �] œ]^�
/� k] ^�])�]` -]˝]` n+ - n]) /�]� ` +]
]˝]
�] a+˝] �])]�] n+D �]+ � �]` -]�] � œ] ^�])
˙]]˝]] n+E ˝] k] � �]` ı]]	]` � œ]D U RW � Ÿ] /� k]
˝ k] k) ˘ k]
] œ] k� ı]]�] 
]]�]] ˛]] �]�]) � k] /� k]
# `� 	]+™ � ) �] k� Ds RX ˝]�] �]`� a] 	 k]
� +]E r k+ -^�]��]]�]` - n]) k" kæ 
] k]�] k]E� V

� Ÿ] - n]) � �] ˝]� ˝ a]�+] k) �]]˛] ) gt+H � �]
˝]� ˝ a]�+])` �] gt+H 0� k] �]+ t] � k] k) ı]]�]

]]- k]Ds RY ˝]�] �]`� a] 	 k] 0�] 
]å k� � œ]
�]�]]4 a&�" ��]� “] g&˝] � k] ( "� ])] - n])
�]+ 0�]� œ] � k] ^	]� 
] �]�]]D 0�]` ı]
]

]å� ] # `� + k] �]�]]D W RZ /�] k� �]]&
˘ k]
 k] - k� 
 k] � œ] �]`� a] k� ı]]�] -]4 - n])
0	+ œ]	 k] � +]E r+�] 0�] a&�" ��]� “] g&˝]
� k] �] œ] 	]+™ ^	]� ]
] ı]]4Hs S[ 0�]	 k]
� +]E r-ı]	 k] ^�]��]]�] � ` � �]` � ` �]˙]+
� k]D � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E -�]) ˝ a]�+] k)

o-&) )] “/ k� &]	 k] k� �])]�]) �]` ^�]��]]�]
n+E ˝] k] ˝ a]�] /�] ı]+]å � k] � + k]� k]E F�]+ t]

� k] +"� ) �]+ t] ˘]
]] ˙]]G - n]) �]+ ˘]
]]
˙]]4�]] - n]) ˝ a]�+] k) ^
]4 a� ! �]` 	]]� a]�]O
^� 	] 	]+™ + k]�]]Ds X SR �P

SS ˙]�] �]`� a] - n]) 0�] k� ˘ k]
 k] �]
]`
]
� œ] 4� O�]]˛] ˛ k]E ˝] k] 0�]	 k] 0	]� k] � +]E
r o/�]]	] k� � k] k" k� �]]˛] ^�]��]]�]�]]˝]

RXBRX ��]]yE r k"æ` ı]`æ`Ds RXBSR
�-^˝]y � T k&� œ]D

-ˇ�]y RX
R �]) ZBSOY

� g]� ZBSYOTW

S Ü]� RBRTE RW

T �]˙] SBX
�]�] USBR
�]˝] TBRX
Sı]˝] RBRXE RY

U ��] RYBRV
�]) ZBX
� g]� ZBTV
Ü k]
] TBSSE ST
/ì] SBT

V �]˝] RWBS[
�]) ZBZ

W �]) ZBRR

X �]�] U[BT
�]�]] UBVE W
�]˝] RRBRTE RU
�]) ZBRS
� g]� RBRX

�������������������

g&�])] � q]�]y
R �]) ZBRT

S �]˝] RWBSR
� g]� STBSUE
SV

T � g]� ZBTX

U �]) ZBRXOSZ
� g]� ZBTYOUS

V ��] TSBVE S[

W �]˝] YBRT
�]˝] ZBSS
�]˝] RVBSY
� g]+ UBVRE VS

X �]˝] SRBSR
�]) RRBST
� g]� RXBW

RWTV �]¢]` RXBROSS



^� �]] ˙]]4�]] - n]) 0� k] 
] k]�] œ] k� +�]]
 k]
� ) ^&�]] ˙]]4�]]D R ST � k] 0� k] �]])
$]
 œ]� k] - n]) 0� k] ˝]`�] k) ^&	] •ä]&] ^� �]]
˙]]4�]]Ds S �]+ � a]	]� ) � k] �] a+˝] a&�]`
+ k] �]4D

SU ˙]�] � k] � ( )	] g+�] ı] at+˘ k]E ˝] k] ı]˝]O
)�] k� ı]]�] � k] 
] k]�] -]4 ˙] k] � o]^&)
� ] � ) � �]� g]
]] � )˝ k] ˛ k]D 0	+ œ]	 k] ı]˝]O
)�] � k] � +]E r�]] ˝ a]�+])] � a]Í � o]^&) � ]
� ) 	]+™ k&˝]]Hs T SV 0�]	 k] � +]E r+ t]E
k&˝]] n+Ds �]�]) ˙]�] �]+ �]) k� o-&)

�]�]]E ˝] k] �]`� a] 	 k] 0�] k� �] k]
]	 k] � k] ı]+
 k]
+` 0�]� k] ı g]!]E r�]�] n]	]E ˝ g] �]] �] k]˘]˝]]
n+H a&^	]�]] k� )]˙]] �]+� g]
] �]] � )

^� �]� k] 
 k]˝ k] Ÿ+H -ı]	 k] � k]" œ] � k] �]] ı])]�] œ]
� k]Hs SW ˙]�] 0�]	 k] � +]E rı])]�] œ] � k]Es
˝] k] �]`� a] 	 k] 0�]� k] � +]E r/�]� ] �]˝]
]�]
n+ ^� � k]" œ] � k] � ) k&	 k] � ` ä]Î O

)˝] 	]+™ n+D SX 
 k]^� 	] k4�]] 	] + k] ^�
+�]])` �]˙]+ � k] � k] # k]� ) �]] t4E U /�]^
]4
˝ g] �]`
] k� ^� 	]] k) ˙]] - n]) �]!
]` ı]� åO
	 k] k� ^
]4 � t]"] $]
]D ˙] k] ı]+
]`
�]!
]` ı]� å � œ] -]4 0� k] 
 k]	]] - n])
0�]� ] � at]+ �] k]
]	]]E ˝ a]� k] 0�]� œ] ˘] t]&` � ]
4� ^�]� ]� ^�]
 k]�]]D 0� k] 
 k] ˙]]� )
-ı]	 k] - n]) � k] k) ^
]4 � )O�]� g]
]	 k]�]]
] œ] � k]
k& k&	]]Ds

RY 0�] �]˝] ˘ k]
] œ] 	 k] �]`� a] k�
ı]]�] -]� ) 0�]� k] ı g]!]E r��]� “]

k� )]˙] � œ] � n]	] �]�]� k] �]å] + k]�]]Hs V

S ˝]�] �]`� a] 	 k] 4� ! k] k" �]˘˘ k] � k] -ı]	 k]
ı]]�] � a]
]]� ) 0	] k� �]`˘] �]å] ^� �]]
T - n]) � +]E r� Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E

RXBSU ��]]yE r& k]OÉ]��]] � ] 4�
^�]�� ]Ds -^˝]y �]RU k&� œ]D RXBSX ��]]yE
r�˝]] k") ^�]�� ]Es ˙] k] ˘]])OÉ]��]] k� ])]O
]) �]]	]] ˙]]˝]] ˛]]D -^˝]y �]RU k&� œ]D

˙]�] ˝]� ^� ˝ a]�] � a]& � k] �]&
]� ) �
� n]� k] 	] �]	] k] ˙ n]� k] ! k] k" �]˘˘ k] + k]˝ k] Ÿ+E R ˝]�]
˝]� ˝ a]�] ��]� “] k� )]˙] � œ] +)^�]ä] &]^�]
]
	] + k] �]� k]� k]D S U /�]^
]4 ˙] k] � k] “/ /�]
! k] k" �]˘˘ k] � ` ˝])+ � a]& � k] 	]î] � k)�]]E
�]+` ��]� “] k� )]˙] � œ] �]�]� k] �]å] + k]�]]D T

V ˙] k] � k] “/ � k] k) 	]]�] � k] k4� k] 4� �]` �]˘˘ k]
� k] ��]`� ]) � )˝]] n+E �]+ � a]� k] ��]`� ])
� )˝]] n+D W �]�]) ˙] k] � k] “/ � a]�] ı])
^�]��]]�] � )	 k]�]]
 k] /	] ! k]" œ] � œ] � k] ^� �]`
� k] # k]� ) ^�]
]]˝]] n+E� 0�] k� ^
]4 �]+`
-˘!] n+ ^� 0�] k� �]
 k] � œ] ˘]� ` � ]
�]+ ı]]" 
]"� ]�]] ˙]]4 ^˙]� k] �]ˇ]] � a]�]]˝]]
n+ - n]) 0� k] �]+ k) �]� ao]&) � œ] a$�]] ^&�]]

˙]]4D U

X /�] a&^	]�]] � ] �] a+˝] � a])] +]
]
+ k]�]]E �] œ]^� �]+ ^�]��]]�] � ` )]+ � œ]
�]]ˇ]] t4� $]
]˝]` n+I � k]�]� E )]+ � œ] �]]ˇ]] t4
ä]Î ) -] t4�]`E �]�]) 0�] o/�]]	] k� �]]˛]
�] a+˝] � a])] + k]�]] ˙] k] ^�]��]]�] � ` )]+ � œ]
�]]ˇ]] �]	]˝]] n+I Y /�]^
]4 -�]) ˝ k])]
+]˛] �]] ı n]) ˝ a]�]� k] ı]]ı] � )�]]˝]] n+ �
˝] k] 0� k] � ]"� ) g&) œ( � k&D V -˘!] �]+`
+ k]�]] ^� ˝ g] 4� +]˛] �]] ı n]) k� ^�]	]]
˙]`�]	] ı]]4E �]˙]]�] /�] k� ^� ˝ g] & k]	] œ]
+]˛] œ] �]] ı n]) œ] �]� k]˝] +� k]�]] ˙]
]	 k]�]]
]`
-]�] � k] 	]]�] ^� �]] ˙]]4D W Z -�])
˝ k])` - t]�] ˝ a]�]� k] ı]]ı] � )�]]˝]` n+ ˝] k]
0� k] 	] œ]˘]� ) ^	]� ]
] k& - n]) g&) œ( �
k&D -˘!] �]+` + k]�]] ^� ˝ g] 4� - t]�]
k� ^�]	]] ˙]`�]	] ı]]4E �]˙]]�] /�] k� ^�

˝ g] & k]	] œ] - t]�] œ] �]� k]˝] � k]+		]]� � ` -]�]
� œ] œ( � ^&�]] ˙]]4D X R[ ˇ�]]	] ) k+ ^�

RYBT ��]]yE r˝ a]�] 	] ı]�]" k]Ds RYBW � �]]	]`
a� ! k4�]] � )˝]] n+ ^� g&�])] -]&�]`

^�]��]]�] � )	]] ! k]å k&˝]] n+D RYBX � �]]
r# k]� ) k� ı]˝˛])Ds RYBY � �]] r˝ a]� k] # k]� )
^�]�]]˝]] n+Ds RYBZ ��]&]�]�]` k&� œ]D

-ˇ�]y RX
R �]˝] S[BRY

� g]� ZBUUE UV

S �]˝] RWBSR
�]) ZBTR

T ^	]� “] T[BRTE
RU

U R a� ) R[BTS
S a� ) WBT

�������������������

-ˇ�]y RY
V �]) ZBTTOTX

� g]� ZBUWOUY
� g]� SSBSU

�������������������

g&�])] � q]�]y
R �]˝] RZBRU

Rı]˝] SBS

S � g]� RYBRX

T 	]`˝] RVBTT
�]˝] S[BSW
�]˝] STBRS
� g]� ZBUY
� g]� RUBRR
� g]� SSBSW
�]] g� UBR[
Rı]˝] VBV

U �]) ZBUS
� g]� RXBRE S

V a� �] TBV

W �]˝] SVBUR
�]) ZBUTOUY

X �]˝] VBSS
�]˝] VBSZ
�]) ZBUX
) k]�] YBRT

�]¢]` RXBSTQRYBR[ RWTW



˝ a]�] /	] ! k]" œ] � œ] � k] ^� �]` � k] �]` ˝ a]˘!
	] �]�]�] k]D � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� /	] k�
��]� “] g&˝] +� k]�]] ��]� “] � œ] � k] k) ^ı]˝]] k�
�]]�]	 k] �] n]˙ g]& )+˝ k] Ÿ+D R RR �P

RS ˝ a]�] �]] �] k]˘]˝ k] + k]H -�]) ^� �]`
-]&�]` � ` R[[ � k] œå + œ] - n]) 0	]� œ]
� k] 4� �]"� ˙]]4E S ˝] k] �]] �]+ �]]� `
ZZ � k] ı]+]å œ] ı]) ! k]å� ) 0�] 4�
�]"� ` a+ “/ � k]å � k] gt%æ	 k] 	]+™ ˙]]4�]]H T

RT - n]) -�]) �]+ 0� k] ^�]
] ˙]]˝]` n+E
˝] k] � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+ ^� �]+ -ı]	]`
ZZ � k]å œ] � k] ä�]]&]E ˙] k] �]"� ` 	]+™ ˛]™E
/�] 4� � k]å k� ^
]4 � a]^�]�] t] �]	]]4�]]D
RU /�]` ˝])+ � k])]� ^ı]˝]] ˙] k] ��]� “] � œ] n+E
	]+™ ˘]]+˝]] ^� /	] ! k]" œ] � œ] � k] 4� �]`
	]]�] + k]D U

RV -�]) ˝ k])] �]] “/ � k] “/ ı]]ı] � )˝]]
n+E ˝] k] ˙]] - n]) 0�]� k] - k� 
 k] � œ] �]]˝] � )

- n]) 0�]� ` �]
]˝]` 0� k] �]˝]]D� V -�])
�]+ ˝ k])` � a]	 k]E ˝] k] ˝ g]	 k] -ı]	 k] �]] “/ � k] ı]]
^
]�]] n+D W RW 
 k]^� 	] -�]) �]+ ˝ k])`
	]+™ � a]	]˝]]E ˝] k] -ı]	 k] �]]˛] 4� �]] & k]

] k]�] œ] � k] 
 k] ˙]]� ) 0�]� k] �]]˝] � ) ˝]]^�
+) �]]�]
 k] � ` �]˘˘]] “/ & k] �]] ˝]`	] �]�]]+ œ]
k� �]�]]	]� � k] �]]^�]˝] + k]D X RX -�])

�]+ 0	]� ` 	]+™ � a]	]˝]]E ˝] k] � o]$
]` � k]
�]˝]]D - n]) -�]) �]+ � o]$
]` � ` �]` 	]+™
� a]	]˝]]E ˝] k] �]+ ˝ k] k) ^
]4 � n])O�] g+&` Y �]]
� )O�]� g]
]	 k]�]]
 k] ˙ n]�]] #+ k)D Z

RY � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E ˙] k] a� !
˝ a]�] ˇ])˝]` ı]) �] t]ˇ] k]� k]E �]+ ı]+
 k] +` ��]� “]
� œ] � t]ˇ]] + k]�]] - n]) ˙] k] a� ! ˝ a]�] ˇ])˝]`
ı]) �] k]
] k]� k]E �]+ ı]+
 k] +` ��]� “] � œ] � a]
]]
+ k]�]]D RZ � Ÿ] ^( ) ˝ a]�]� k] �]˘] � +˝]] gt+E
-�]) ˝ a]�]� œ] � k] & k] 
] k]�] ˇ])˝]` ı]) ^� �]`

RYBRR �-^˝]y � T k&� œ]D RYBRU � �]]
�]]�]&E r˝ a]�+])]Ds RYBRV ��]]yE r0� k]
� a]ˇ]])Ds RYBRW ��]]yE r� at]+Ds

ä]Î )` �]]˝] k� ^
]4 4� �]	] + k]� )
^�]	]˝]` � œ)E ˝] k] ��]� “] � œ] )+	 k]�]]
]] � k])]
^ı]˝]] 0	] k� ^
]4 0� k] ı g])] � ) k&�]]D R

S[ /�]^
]4 ^� ˙]+ t] & k] �]] ˝]`	] ˙]	] � k] k)
	]]�] � k] /� ¹] + k]˝ k] Ÿ+E S �]+ t] � Ÿ] 0	] k� �]`˘]
�] n]˙ g]& )+˝]] gt+Ds

SR /�] k� �]]& ı]˝])�] 	 k] -]� ) �]`� a]
� k] ı g]!]E rÜ]� a]E -�]) � k])] �]] “/ � k] k)
^�]
]]( ı]]ı] � )˝]] ) k+E ˝] k] � Ÿ] ^� ˝]	]`
�]]) 0� k] �]]( � tÎ H �]]˝] �]])Hs
SS �]`� a] 	 k] 0�]� k] � +]E r� Ÿ] ˝ a]�]� k] � +˝]]
gt+ ^� �]]˝] �]]) 	]+™ �]_
� XX �]])D T

ST /�]`^
]4 ��]� “] k� )]˙] � ` ˝ a]
]	]]
4� k4� k] )]˙]] � k] � ` ˙]] �]� ˝]` n+E ˙] k]
-ı]	 k] &]�] œ] � k] � +˝]] n+ ^� � k] -ı]	]]O
-ı]	]] � ä “] ˘ a]� ] t4D SU ˙]�] 0�]	 k]
^+�]]�] 
 k]	]] � a]Î ^� �]]E ˝] k] 0�] k� �]]�]	 k]
4� k4� k] &]�] � k] 
]]�]] �]�]] ^˙]�] ı]) !B
� ) k]å &`	]]) � � ] � ä “] ˛]]D SV �]�])
0�] k� ı]]�] � ä “] ˘ a]� ]	 k] k� ^
]4 a� !
	]+™ ˛]]E /�]^
]4 0�] k� �]]^
]� 	 k] a+�]
^&�]] ^� 0�] &]�] � k]E 0�] k� �]`�]`O�]˘˘] œ]
� k] - n]) ˙] k] a� ! 0�]� ] n+E �]�] � k]˘]O
� ) � ä “] ˘ a]� ]�]] ˙]]4D U SW ˝]�] �]+
&]�] 0�] k� �]]�]	 k] ^�])� ) � ^�]å^�]å]	 k]

]�]]E F� a]� k] ˛] k]å` - n]) �] k]+
]˝] k& - n])
� Ÿ] ˝ k])` ı]] “/Oı]] “/ ˘ a]� ] gt&�]]DG SX �]+
k&�]� ) �]]^
]� � ] ^&
] ˝]åı] 0# ]

- n]) 0�]	 k] 0�] &]�] � k] ! k]å ^&�]]
- n]) 0�]� ] �]])] � ä “] �]]( � ) ^&�]]D V

SY 
 k]^� 	] �]+` &]�] �]]+) ^	]� 
]] - n])
0�]	 k] -ı]	 k] 4� � o]�]` &]�] � k] gt%æ]E
^˙]�]	 k] 0�]� k] R[[ &`	]]) � 0ˇ]]) ^
]4
˛ k]D �]+ 0� k] ı]� å� ) 0�]� ] �]
]] &�]]	 k]

]�]] - n]) � +	 k] 
]�]]E F˝ g]	 k] ˙] k] 0ˇ]])

RYBSU � �]] r˘] t]&` k� R[E[[[ ˝] k] kåDs
-^˝]y �]RU k&� œ]D RYBSW � �]] r o&$�]˝]
� ) k� Ds RYBSY �-^˝]y �]RU k&� œ]D

-ˇ�]y RY
R � g]� RBRZ

/ì] RBXE RU

S Rı]˝] SBSV

T � g]� RVBTOX

U Sı]˝] TBZ

V � n]�] RZBRX
	]`˝] SVBYE Z
� g]� RXBT

W �]] g� VBS[

X ��] RZBRV
S a� ) RTBR
R˝]` VBRZ

Y � g]+ RYBSY
Ü k]
] R[BSY
Ü k]
] RRBSE T

Z ) k]�] RWBRX
R a� ) VBRR

�������������������

g&�])] � q]�]y
R �]) RRBSU

� g]+ RUBRT
� g]+ RWBSTE SU
R� g]+ TBSS
R� g]+ VBRU

S R a� ) VBUE V

T �]˝] WBRS
�]) RRBSV
� g]� RXBU
/( UBTS
a� �] TBRT

U ^	]� “] SRBX
� n]�] SVBTZ
S)] UBR
	] k+ VBY

V R� g]+ RBZ

RWTX �]¢]` RYBRROSY



^
]�]] n+ �]+ �]]ı]�] � )DG SZ ˝]�]
0�]� ] � o]�]` &]�] 0�] k� ı n]) ı]å	 k] 
]�]]
- n]) ^�]	]˝]` � )	 k] 
]�]]E F� a]� k] ˛] k]å`
- n]) �] k]+
]˝] k& - n]) � Ÿ] ˝ k])] 0ˇ]]) ˘ a]� ]
gt&�]]DG T[ �]�]) 0�]	 k] 0�]� ` 4� 	]

� a]	]` - n]) ˙]]� ) 0� k] ˝]�] ˝]� k�
^
]4 ˙ k]
] � œ] $
]�]] ^&�]]E ˙]�] ˝]� ^�
�]+ -ı]	]] 0ˇ]]) 	] ˘ a]� ] k&D TR ˙]�]
0�] k� � o]�]` &]�] œ] 	 k] �]+ �]�] k&�]]E
˝] k] � k] �] a+˝] a&�]` a+4 - n]) 0	+ œ]	 k]
˙]]� ) -ı]	 k] �]]^
]� � k] �]])` �]]˝] �]˝]]
&`D TS ˝]�] �]]^
]� 	 k] 0�] ı]+
 k] &]�]
� k] � a]
]�]]�]] - n]) 0�]� k] � +]E F- k) a&�"E
˙]�] ˝ g] � k] k) �]]�]	 k] ^�]å^�]å]�]] ˛]]E ˝]�]
� Ÿ]	 k] ˝ k])] �]])] � ä “] �]]( � ) ^&�]] ˛]]D
TT ˝] k] �]] ˝ a]� k] �]` -ı]	 k] � o]�]` &]�] ı])
&�]] 	]+™ � )	]` ˛]`E ˙ n]� k] � Ÿ]	 k] ˝ a]�] ı])
&�]] � ` ˛]`HG R TU �]]^
]� � ] � a]��]]
�]å� 0# ] - n]) 0�]	 k] 0�] &]�] � k] ˝]�]
˝]� k� ^
]4 ˙ k]
]) œ] k� +�]]
 k] � ) ^&�]]E
˙]�] ˝]� ^� �]+ 0�]� ` ı]] “/Oı]] “/ 	] ˘ a]� ]
k&D TV -�]) ˝ a]�]� œ] � k] + k)� -ı]	 k] �]] “/

� k] ^&
] � k] �]]( 	]+™ � k)�]]E ˝] k] ��]� “] � œ]
)+	 k]�]]
]] � k])] ^ı]˝]] �]` ˝ a]�+] k) �]]˛] /�]`
˝])+ ı k]�] -]4�]]Ds S

RZ ˙]�] �]`� a] � k] �]]˝ œ] � + ˘ a]� ]E ˝] k]
�]+ �]
]`
] � k] ^	]� 
] ı]å] - n])

�])&	] k� ı]]) �] g+^&�]] � ` �])+& œ] k�
ı]]�] -]�]]D T S �]`åO� `O�]`å 0�] k�
ı]` k! -] �]�]` - n]) 0�]	 k] �]+ t] 
] k]�] œ] � k]
# `� ^� �]]D

T ˝]�] ( )`�]` �]`� a] � ` ı])`�]] 
 k]	 k]
k� ^
]4 0�] k� ı]]�] -]4D 0	+ œ]	 k] 0�]� k]

ı g]!]E r�]] � ]	 g]	] k� ^+�]]�] � k] �]+
�]+` n+ ^� 4� -]&�]` -ı]	]` ı]˝	]` � k]
^� �]` �]` �]˙]+ � k] ˝]
]]� k& �]� ˝]]
n+Hs U U �]`� a] 	 k] 0	 œ+ ˙]�]]�] ^&�]]E

r�]] ˝ a]�]	 k] 	]+™ ı]æ] ^� ^˙]�]	 k] 0	]� `

� �]_�" � ` ˛]`E 0�]	 k] � a]Î -]˝] � k] +`
0	 œ+ 	]) - n]) 	]])` �]	]]�]] ˛]] R V - n])
� +] ˛]]E F/�] �]˙]+ � k] -]&�]` -ı]	 k]
�]]˝]]O^ı]˝]] � k] ! k]å k&�]] - n]) -ı]	]`
ı]˝	]` � k] ˙ a]å] ) k+�]] - n]) � k] & k]	] œ] 4�
˝]	] + œ]� k]GH S W ˝] k] � k] -�] & k] 	]+™ ) k+
�]_
� 4� ˝]	] Ÿ+D /�]^
]4 ^˙]� k] ı])O
� k]��]) 	 k] 4� � o]ˇ]	] � œ] �] t]ˇ]] n+E� 0� k]
� k] “/ o/�]]	] -
]�] 	] � k)Ds T X ˝]�]
( )`^�]�] œ] 	 k] 0�]� k] � +]E r˝] k] ^( ) � g]�]]
	 k] �]+ �] œ] � +] ^� 4� -]&�]` ˝]
]]� O
	]]�]] ^
]�]� ) -ı]	]` ı]˝	]` � k] ˝]
]]�
k& �]� ˝]] n+Hs U Y �]`� a] 	 k] 0	]� k] � +]E

r� g]�]] 	 k] ˝ a]�+] k) ^&
] œ] � ` � # k])˝]] � `
�]˙]+ � k] ˝ a]� œ+ -ı]	]` ı]_˝	]�] œ] � k] ˝]
]]�
k&	 k] � ` /˙]]ä]˝] &`E V �]�]) � a]Î -]˝]

� k] k4�]] 	]+™ ˛]]D W Z � Ÿ] ˝ a]�]� k] � +˝]]
gt+ ^� ˙] k] � k] “/ 	]]˙]]�]ä] �] n]	]O� o]� o]ˇ]� k�

-
]]�]] ^� �]` - n]) �]˙]+ � k] -ı]	]` ı]˝	]`
� k] ˝]
]]� k&˝]] n+ - n]) ^� �]` g&�])` � k]
�]]&` � )˝]] n+E �]+ ��]^�]˘]]) � � )	 k] � ]
& k]�]` n+Ds X

R[ ˘ k]
] œ] 	 k] 0�]� k] � +]E r-�]) 4�
ı]^˝] � ] -ı]	]` ı]˝	]` k� �]]˛] k4�]] ^)�˝]]
n+E ˝] k] �]]&` 	] � )	]] +` -˘!] n+Ds

RR 0�]	 k] 0	]� k] � +]E r� Ÿ] ˙] k] � + )+] gt+
0� k] +) � k] “/ 	]+™ � ) �]� ˝]]E ^�] “( � k]
� ) �]� ˝ k] Ÿ+ ^˙]	] k� ı]]�] �]+ ˝] k]+( ]
n+D Y RS �] œ]^� a� ! 
] k]�] k4� k] Ÿ+ ˙] k]

˙]	�] � k] 	]ı ao]�]� Ÿ+D a� ! k4� k] Ÿ+ ^˙]	 œ+

] k]�] œ] 	 k] 	]ı ao]�]� �]	]] ^&�]] n+ - n]) a� !
k4� k] �]` Ÿ+ ^˙]	+ œ]	 k] ��]� “] k� )]˙] k� ^
]4

� a]& � k] 	]ı ao]�]� �]	]] ^
]�]] n+D ˙] k] � k] “/
)]˙] k� ^
]4 -^�]�]]^+˝] )+ �]� ˝]] n+E
�]+ ) k+Ds Z

RZBW ��]]yE r4� ˙ a]4 � œ] ˙] k]å] n+Ds
RZBZ � � g]	]]	]` � œ] ı] k]—�]�]]D �]&]�]�]` k&� œ]D
��]&]�]�]` k&� œ]D

-ˇ�]y RY
R �]�] VVBX

�]˝] WBRS
�]˝] XBRS
�]] g� SBRT

S �]˝] WBRU
�]) RRBSV
� g]� RXBT
) k]�] SBW
/( UBTS

�������������������

-ˇ�]y RZ
T �]) R[BR

U ��] SUBR
�]) R[BSORS

�������������������

g&�])] � q]�]y
R 0˝] RBSX

0˝] VBS

S 0˝] SBSU
/( VBTR

T �]) R[BZ
R a� ) XBRR

U ��] SUBR
�]˝] VBTR

V �]) R[BV

W 0˝] SBSU

X �]�]] SBRU
�]˝] VBTS
�]) R[BRRE RS
� g]� RWBRY
) k]�] XBT
R a� ) XBR[
/ì] RTBU

Y R a� ) XBX

Z R a� ) XBTSE TY
R a� ) ZBV

�]¢]` RYBSZQRZBRS RWTY



RT ^( ) 
] k]�] ! k] k" �]˘˘] œ] � k] �]`� a] k�
ı]]�] 
]]4 ˝]]^� �]+ 0	] ı]) +]˛] )� k]
- n]) 0	] k� ^
]4 Ü]]˛ “]	]] � k)D �]�]) ˘ k]
] œ]
	 k] 0	 œ+ $ t]"]D R RU 
 k]^� 	] �]`� a] 	 k]
� +]E r�]˘˘] œ] � k] � k] k) ı]]�] -]	 k] & k]E 0	 œ+
) k]� 	 k] � ` � k]^�]�] �]˝] � ) k]E �] œ]^� ��]� “]
� ] )]˙] k4�] œ] +` � ] n+Ds S RV - n])
0�]	 k] 0	] ı]) +]˛] )� k]E ^( ) �]+ �]+ t] � k]
˘]
]] �]�]]D

RW - n]) k&�] k]I 4� -]&�]` 0�] k�
ı]]�] -]�]] - n]) � +	 k] 
]�]]E r� a]Í E
+� k]�]] � ` •ä]&�]` ı]]	 k] k� ^
]4 � Ÿ] � n]	]O
�]] -˘!] � ]�] � tÎ Hs T RX �]`� a] 	 k]
0�]� k] � +]E r˝ g] � a]�]� k] �] œ] ı g]!˝]] n+
^� -˘!] � ]�] �]] n+H ^�] “( 4�
+` n+ ˙] k] -˘!] n+D U 
 k]^� 	] -�])
˝ g] •ä]&�]` ı]]	]] ˘]]+˝]] n+E ˝] k] -]�]] t4
�]]	]˝]] )+Ds V RY 0�] -]&�]` 	 k] ı g]!]E
r� n]	]O�]` -]�]] t4Hs �]`� a] 	 k] � +]E r�]+`
^� ˝ a]�] � g]	] 	] � )	]]E W ˝ a]�] ��]^�]O
˘]]) 	] � )	]]E X ˝ a]�] ˘] k])` 	] � )	]]E Y ˝ a]�]
� g]# ` �]�]]+` 	] k&	]]E Z RZ -ı]	 k] ^ı]˝]]
- n]) -ı]	]` �] t] � ] -]&) � )	]] R[ - n])
-ı]	 k] ı]å k]�]` � k] � n]� k] +` ı�]]) � )	]] ˙ n]� k]
˝ a]�] � a]& � k] � )˝ k] + k]Ds RR S[ 0�] 	] n]O
˙]�]]	] 	 k] �]`� a] � k] � +]E r� Ÿ] � k] �]])`
�]]˝ œ] �]]	]˝]] -]�]] gt+D �]˝]] ^� � a]�]� œ]
- n]) �]] � �]` n+Hs SR �]`� a] 	 k] 0�]� k]
� +]E r-�]) ˝ g] ˘]]+˝]] n+ ^� ˝ a]�]� œ] � k] “/
� �]` 	] + k]E� ˝] k] ˙]] - n]) -ı]	]] �]�]O
a� ! � k]˘]� ) o� �]]
] œ] � k] k& k&E �] œ]^�

˝ a]� k] ��]� “] � œ] �]ä]]	]] ^�]
 k]�]] RS - n])
-]� ) � k])] ˘ k]
]] �]	] ˙]]Ds RT SS ˙]�]
0�] 	] n]˙]�]]	] 	 k] �]+ �]]˝] � a]	]`E ˝] k]
�]+ a&�]` + k]� ) ˘]
]] �]�]] �] œ]^� 0�] k�
ı]]�] �] a+˝] ˇ]	]O� o]ı]^¢] ˛]`D RU ST ˝]�]
�]`� a] 	 k] -ı]	 k] ˘ k]
] œ] � k] � +]E r� Ÿ] ˝ a]�]� k]

RZBSR � �]] r˝ g] ı]^)ı g]� “] + k]Ds

�]˘] � +˝]] gt+ ^� 4� -�]`) -]&�]`
k� ^
]4 ��]� “] k� )]˙] � œ] &]^�]
] + k]	]]

�] a+˝] � a]_�� 
] + k]�]]D R SU � Ÿ] ˝ a]�]� k]
^( ) � +˝]] gt+E ı])� k]��]) k� )]˙] � œ] 4�
-�]`) -]&�]` k� &]^�]
] + k]	 k] � k]E 4�
t1 " � ] � a] “/ k� k!& � k] ^	]� 
] ˙]]	]] ä�]]&]

-]�]]	] n+Ds S

SV �]+ � a]	]� ) ˘ k]
] œ] � k] �]å]
˝]]˙˙ a]�] a+-] - n]) � k] � +	 k] 
]� k]E r˝] k]
�]
]] � n]	] 0Ã]) ı]] �]� ˝]] n+Hs T

SW �]`� a] 	 k] �]`ˇ k] 0	]� ` ˝])( k&�]� )
� +]E r o/�]]	] œ] k� ^
]4 �]+ 	]]� a]�]^� 	] n+
�]�]) ı])� k]��]) k� ^
]4 �]�] a� ! � a]�]O
^� 	] n+Ds U

SX ˝]�] ı]˝])�] 	 k] 0�]� k] � +]E r k&�]I
+�] ˝] k] �]�] a� ! ! k]å� ) ˝ k] k) ı]` k! ˘]
]
) k+ Ÿ+E +� œ] �]] ^�]
 k]�]]Hs V SY �]`� a] 	 k]
0	]� k] � +]E r� Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+ ^�
˙]�] �]�] a� ! 	]�]] �]	]]�]] ˙]]4�]]� - n])
o/�]]	] � ] � k]"] -ı]	]` �]^+�]] � ` )]˙]O

�]À` ı]) � n] k# �]]E ˝]�] ˝ a]�] �]` ˙] k] � k] k)
ı]` k! + k] ^
]4 + k]E RS )]˙]�]^À�] œ] ı])
� n]#� ) /�])]4
] k� RS �] k]¾] œ] � ] 	�]]�]
� ) k]� k]D W SZ - n]) ^˙]�] ^� �]` 	 k] � k] k)
	]]�] � ` �]]^˝]) �]) œ] �]] �]]/�] œ] �]] �]+	] œ]
�]] ^ı]˝]] �]] �] t] �]] �]˘˘] œ] � k] ! k]å ^&�]]
n+ �]] ä]�]`	 œ] ! k]å &` Ÿ+E �]+ /�]� ] R[[

� a]	]] ı]]4�]] - n]) +� k]�]] � ` •ä]&�]` � ]
�]]^)�] + k]�]]D X

T[ ^( ) �]` �] a+˝]O� k] ˙] k] ı]+
 k] Ÿ+ � k]
-]^�])` + œ]� k] - n]) ˙] k] -]^�])` Ÿ+ � k] ı]+
 k]
+ œ]� k]D Y

S[ /�]^
]4 ^� ��]� “] � ] )]˙] 0�]
�]]^
]� ˙ n]�]] n+E ^˙]�]� ] o-� g]) œ]

� ] �]]�] ˛]]D �]+ ˝]å k� � a]�]+ �]]+)
^	]� 
]] ^� -ı]	 k] �]]�] � œ] ^&+]å` ı])

RZBSY � �]] r	]�]` � �]_
" � ` ˙]]4�]`Ds

-ˇ�]y RZ
R �]) R[BRTORW

� g]� RYBRVORX
S �]˝] RYBT

�]) R[BRU
� g]� RYBRW

T �]) R[BRXOSS
� g]� RYBRYO
ST

U �]) R[BRY
V � n]�] RYBV

� g]� R[B
SVOSY

W ^	]� “] S[BRT
��] VBRX

X ^	]� “] S[BRU
��] VBRY

Y ^	]� “] S[BRV
��] VBRZ

Z ^	]� “] S[BRW
��] VBS[

R[ ^	]� “] S[BRS
��] VBRW

RR � n]�] RZBRY
�]˝] SSBTZ
�]) RSBTR
� g]� R[BSX
) k]�] RTBZ

RS �]˝] WBS[
RT � g]� RSBTT

� g]� RYBSS
^( �] TBX

RU � g]� RYBST

�������������������

g&�])] � q]�]y
R �]) R[BST

� g]� RYBSU
R˝]` WBR[

S �]) R[BSV
� g]� RYBSV

T �]) R[BSWE SX
� g]� RYBSWE
SX

U -�] USBS
V �]) R[BSY

� g]� VBRR
� g]� RYBSY
^( �] TBY

W &]	] XBRU
�]˝] S[BSR
� g]� SSB
SYOT[
R a� ) WBS
Ü]� S[BU

X �]) R[BSZE T[
� g]� RYBSZE
T[
/ì] R[BTU

Y �]˝] S[BRW
�]) R[BTR
� g]� RTBT[

RWTZ �]¢]` RZBRTQS[BR



� ]�] � )	 k]�]]
 k] �]ä] g&) 
]�]]4D R S �]+
�]ä] g&) œ] � k] ^&	]O�]) � ` �]ä] g&)` k�
^
]4 4� &`	]]) � k&	 k] � k] )]ä]` a+-]
- n]) 0�]	 k] 0	 œ+ -ı]	 k] �]]�] � œ] � k]˙]
^&�]]D T ^( ) �]+ ˝]`�] k) � o] k" � k�
� )`�] �]]+) ^	]� 
]] - n]) 0�]	 k] k&�]] ^�
�]]ä]]) k� ˘] n]� � œ] a� ! �]ä] g&) �] kå Ÿ+
^˙]	 œ+ � k] “/ � ]�] 	]+™ ^�]
]]D U �]]�] k�
�]]^
]� 	 k] 0	]� k] � +]E F˝ a]�] �]` � k] k) �]]�]
� œ] ˙]]- k] - n]) ˙] k] # `� + k]�]]E �]+ � Ÿ]
˝ a]� œ+ gt&�]]DG V ˝]�] � k] �]]�] � œ] �]4D �]+
^( ) ! k# � - n]) 	] n]� œ] � o] k" � k� � )`�]
�]]+) ^	]� 
]] - n]) 0�]	 k] k4�]] +` ^� �]]D
W -]^�]) � œ]E �]+ RR� œ] � o] k" � k� � )`�]
�]]+) ^	]� 
]] - n]) � “/ - n]) �]ä] g&) œ] � k]
�] kå k&�]]D ˝]�] �]]�] k� �]]^
]� 	 k] 0	]� k]
ı g]!]E F˝ a]�] ^&	]O�]) �]+ t] � k]� ]) �] œ] �] kå
) k+HG X 0	+ œ]	 k] � +]E F+� œ] ^� �]` 	 k]
� ]�] 	]+™ ^&�]]DG ˝]�] 0�]	 k] � +]E F˝ a]�]
�]` � k] k) �]]�] � œ] ˙]]- k]DG

Y ˙]�] �]]�] a+ “/E ˝] k] �]]�] k� �]]^
]�
	 k] � ]�] � ` k&�] k)�] � )	 k]�]]
 k] -]&�]` � k]
� +]E F�]ä] g&) œ] � k] � a]
]] - n]) 0	]� ` �]ä]O
g&)` k&D S ˙] k] -]^�]) � œ] -]4 ˛ k] 0	]� k]

� a]Î � )˝ k] a+4E �]�]� k] ı]+
 k] -]4 �]ä]O
g&) œ] ˝]� �]�]� k] k&DG Z ˙]�] RR� œ] � o] k"

� œ] � ]�] ı]) 
]�]	 k]�]]
 k] -]&�]` -]4E ˝] k]
0	]� œ] � k] + k)� � k] 4� &`	]]) � ^�]
]]D
R[ ˙]�] �]�]� k] ı]+
 k] -]	 k]�]]
] œ] � ` �]])`
-]�]`E ˝] k] 0	+ œ]	 k] �] k]˘]] ^� 0	 œ+ ä�]]&]
�]ä] g&)` ^�]
 k]�]`D �]�]) 0	 œ+ �]` 4�
&`	]]) � ^&�]] �]�]]D RR 4� &`	]])
^�]
]	 k] ı]) � k] 0�] �]]^
]� ı]) a� åO

S[BSE ZE R[E RT �-^˝]y �]RU k&� œ]D
S[BT � �]]	]` � a]]+ � )`] Z ]˙ k]D S[BV
� �]]	]` & k]ı]+) � )`] RS ]˙ k]D � �]]	]` & k]O
ı]+) � )`] T ]˙ k]D S[BW � �]]	]` �]]�]
� )`] V ]˙ k]D

a� å]	 k] 
]� k]E RS F� k] ˙] k] -]^�]) � œ] -]4
˛ k]E /	+ œ]	 k] �]�] 4� +` � o]"] � ]�] ^� �]]E
^( ) �]` ˝ g]	 k] 0	 œ+ +�]] k) �])]�]) � ) ^&�]]E
˙]�]^� +�]	 k] �]])] ^&	] � k]+	]˝] � ` - n])
˝]ı]˝]` ˇ g]ı] �]+`IG RT �]�]) �]]^
]� 	 k]
0	]� œ] � k] 4� � k] ˙]�]]�] ^&�]]E F k&�] �] “/E
� Ÿ] ˝ k] k) �]]˛] � k] “/ 	]] o/�]]( ` 	]+™ � ) )+]D
�]] ˝ g] � k] k) �]+ t] 4� &`	]]) � ı]) � ]�]
� )	 k] k� ^
]4 )]ä]` 	]+™ a+-] ˛]]H R

RU /�]^
]4 ˙] k] ˝ k])] n+ �]+ 
 k] - n]) ˘]
]]
˙]]D ^˙]˝]	]] � Ÿ]	 k] ˝ a]� k] ^&�]] n+E 0˝]	]] +`
� Ÿ] -]^�]) � œ] -]	 k]�]]
 k] /�] -]&�]` � k]
k&	]] ˘]]+˝]] gt+D RV �]] � a]� k] -^ˇ]� ])

	]+™ ^� -ı]	 k] ı n]� k] k� �]]˛] ˙] k] ˘]] k+ �]+
� tÎ H �]] � Ÿ]	 k] ˙] k] �]
]] “/� � ` n+ 0� k] k&�]O
� ) ˝ a]� k] ˙]
]	] + k] )+` n+HG� S RW /�]
˝])+E ˙] k] -]^�])` Ÿ+ � k] ı]+
 k] + œ]� k] - n])
˙] k] ı]+
 k] Ÿ+ � k] -]^�])`Ds T

RX ˙]�] � k] �]�] �]Î �]
 k]�] ˙]] ) k+
˛ k]E ˝] k] )]�˝ k] � œ] �]`� a] 	 k] -ı]	 k] RS
˘ k]
] œ] � k] -
]�] 
 k] ˙]]� ) 0	]� k] � +]E U

RY r k&�] k]I +�] �]Î �]
 k]�] ˙]] ) k+ Ÿ+
- n]) o/�]]	] � ] � k]"] Ü]ˇ]]	] �]]˙]� œ] - n])
�]]_�¾]�] œ] k� +�]]
 k] ^� �]] ˙]]4�]]D � k] 0� k]
�] n]˝] � ` �]ä]] � a]	]] t4� k] V RZ - n]) � n])O
�] g+^&�] œ] k� +�]]
 k] � ) œ&� k] ^� � k] 0�]� ]
�]ä]]� 0å] t4E 0� k] � k] kå 
]�]] t4 - n]) � ]#
ı]) 
]"� ]� ) �]]) $]
 œ]D W ^( ) ˝]`�] k)
^&	] 0� k] •ä]&] � ) ^&�]] ˙]]4�]]Ds X

S[ /�] k� �]]&E ˙]�&` � ` ı]˝	]` -ı]	 k]
& k] � k]" œ] Y k� �]]˛] �]`� a] k� ı]]�] -]�]` - n])
0� k] � a]� � ) Ü]�]]�]� ^� �]]D �]+ 0�]� k]
a� ! �] t]�]	]] ˘]]+˝]` ˛]`D Z SR �]`� a] 	 k]

0�]� k] � +]E r˝ g] �]] ˘]]+˝]` n+Hs �]+
�] k]
]`E r� a]�]� k] �]]&] � ) ^� ˝ k] k) )]˙] � œ]E
� k] k) � k] & k]	] œ] � k] k"E 4� ˝ k] k) &] t4 - n]) g&�])]

S[BRV � �]] r&^)�]]^&�]`Ds ��]]yE r˝ k])`
- t]�] a&
" n+Ds S[BS[ � �]] r o&$�]˝]Ds

-ˇ�]y S[
R �]˝] SRBTT

S � n]�] RZBRT
��] SUBRUE RV

�������������������

g&�])] � q]�]y
R �]˝] S[BS

S �]˝] WBST

T �]˝] RZBT[
�]) R[BTR
� g]� RTBT[

U �]) R[BTS
� g]� RYBTR

V �]˝] RWBSR
�]) R[BTTE TU
� g]� ZBSS
� g]� RYBTSE
TT

W �]˝] SXBTR
� g]+ RZBR

X �]˝] RXBSSE ST
�]˝] SYBW
Ü k]
] R[BU[
R a� ) RVBU

Y �]˝] UBSR
�]˝] SXBVVE VW

Z �]) R[BTVOU[

�]¢]` S[BSOSR RWU[



˝ k] k) �]] t4 � n] k#Ds R SS �]`� a] 	 k] � +]E
r˝ a]�] 	]+™ ˙]]	]˝ k] ^� ˝ a]�] �]] �] t]�] ) k+
+ k]D �]] ˝ a]�] �]+ ı�]]
]] ı]` �]� ˝ k] + k]E
˙] k] � Ÿ] ı]`	 k]�]]
]] gt+Hs S 0	+ œ]	 k] � +]E r+�]
ı]` �]� ˝ k] Ÿ+Ds ST �]`� a] 	 k] 0	]� k] � +]E
r˝ a]�] � k])] ı�]]
]] ä]Î ) ı]`- k]� k]E T �]�])
� k] k) &]�]™ �]] �]]�]™ ˝])( � n]# 	 k] � ` /˙]]O
ä]˝] k&	 k] � ] -^ˇ]� ]) � k] k) ı]]�] 	]+™D
� k] ˙]�]+ 0	] k� ^
]4 Ÿ+E ^˙]	] k� ^
]4 � k] k)
^ı]˝]] 	 k] /	 œ+ ˝ n]�]]) ^� �]] n+Ds U

SU ˙]�] �]]� ` &�] 	 k] /�] �]] k) � œ] � a]	]]E
˝] k] 0	 œ+ & k]	] œ] �]]/�] œ] ı]) �] a+˝] � a]��]]
-]�]]D V SV �]�]) �]`� a] 	 k] ˘ k]
] œ] � k]
-ı]	 k] ı]]�] � a]
]]� ) � +]E r˝ a]�] ˙]]	]˝ k]
+ k] ^� a&^	]�]] k� -^ˇ]� ])` 
] k]�] œ] ı])
a+�] ˘]
]]˝ k] Ÿ+ - n]) 0	] k� �] kåO�] kå 
] k]�]

0	] ı]) -^ˇ]� ]) ˙]˝]]˝ k] Ÿ+D W SW �]�])
˝ a]�+] k) �]`˘] k4�]] 	]+™ + k]	]] ˘]]^+4E X

�]_
� ˝ a]�]� œ] ˙] k] �]å] �]	]	]] ˘]]+˝]] n+E 0� k]
˝ a]�+])] � k]�]� + k]	]] ˘]]^+4 Y SX - n])
˙] k] � k] “/ ˝ a]�]� œ] ı]+
]] + k]	]] ˘]]+˝]] n+E 0� k]
˝ a]�+])] &]�] + k]	]] ˘]]^+4D Z SY ˙ n]� k]
o/�]]	] � ] � k]"] �]` � k]�]] � )�]]	 k] 	]+™E

�]_
� � k]�]] � )	 k] -]�]] n+ R[ - n]) /�]^
]4
-]�]] n+ ^� �] a+˝] œ] � ` ^( ) n]˝]` k� ^
]4
-ı]	]` ˙]]	] �]&
 k] � œ] k&Ds RR

SZ ˙]�] � k] �])`+ k] � k] �]]+) ˙]] ) k+ ˛ k]E
˝]�] 4� �]å` �]`å �]`� a] k� ı]` k! -]	 k]

]�]`D T[ - n]) k&�] k]I & k] o-ˇ k] �]å� k�
^� 	]] k) � n] k# ˛ k]D ˙]�] 0	+ œ]	 k] � a]	]] ^� �]`� a]
�]+ t] � k] � a]ä]) )+] n+ ˝] k] � k] ä] k])Oä] k]) � k]
ı a]� ])	 k] 
]� k]E r k+ Ü]� a]E &]^�]& k� � o]�]˙]E
+�] ı]) &�]] � )Is RS TR �]�]) �]`å 	 k]
0	 œ+ $ t]"] ^� � k] ˘ a]ı] + k] ˙]] t4D 
 k]^� 	]
� k] - n]) ä] k]) � k] ^˘]

]]	 k] 
]� k]E r k+ Ü]� a]E
&]^�]& k� � o]�]˙]E +�] ı]) &�]] � )Is
TS ˝]�] �]`� a] Í � �]�]] - n]) 0�]	 k]
0	 œ+ � a]
]]� ) � +]E r˝ a]�] �]] ˘]]+˝ k] + k]E

� Ÿ] ˝ a]�+] k) ^
]4 �]] � tÎ Hs TT 0	+ œ]	 k]
� +]E rÜ]� a]E +�]])` - t]� œ] # `� + k] ˙]] t4Ds
TU �]+ k&�]� ) �]`� a] ˝]åı] 0# ] - n])
0�]	 k] 0	]� ` - t]�] œ] � k] a!-]D R 0�]`
�]˝] 0	]� ` - t]�] œ] � ` ) n]�]	]` 
] n]" -]�]`
- n]) � k] 0�] k� ı]` k! + k] ^
]4D

SR ˙]�] � k] �]Î �]
 k]�] k� � )`�] -]
�]4 - n]) ˙ n]˝ g]	] ı]+]å ı]) � n]˝]O

( � k] �] t]�] ı] at+˘ k]E ˝]�] �]`� a] 	 k] & k] ˘ k]
] œ] � k]
�]+ � +� ) � k]˙]]E S S r˙] k] �] t]�] ˝ a]� œ+
	]ä]) -] )+] n+ 0�]� œ] ˙]]- k]D �]+ t] ˙]]˝ k]
+` ˝ a]� œ+ 4� �]ˇ]` - n]) 0�]� ] �]˘˘]] � t]ˇ]]
a+-] ^�]
 k]�]]D 0	 œ+ �] k]
]� ) � k] k) ı]]�] 
 k]

-]- k]D T - n]) -�]) � k] “/ ˝ a]�]� k] a� !
� k+ ˝] k] � +	]]E FÜ]� a] � k] /	]� ` ä]Î )˝]
n+DG ˝]�] �]+ 0	 œ+ ( n])	] � k]˙] k&�]]Ds
U �]+ /�]^
]4 a+-] ˝]]^� �]+ �]˘]	]

ı g])] + k] ˙] k] �]^�]��]�]˝]] � k] � +
]�]]�]]
�]�]] ˛]]B V r^�]��] k]	] � ` � k]"` � k] � + k]E
F k&�]I ˝ k])] )]˙]] ˝ k] k) ı]]�] -] )+] n+E T

�]+ � k]�]
] ��]�]]�] � ] n+ U - n]) 4� �]ˇ k]
ı])E + t]E �] k]�] % k]	 k]�]]
]` �]ˇ]` k� �]˘˘ k] ı])
�]�]]) n+DGs V

W ˝]�] � k] ˘ k]
 k] ^	]� 
] ı] kå - n]) ˙ n]�]]
�]`� a] 	 k] 0	]� k] � +] ˛]]E 0	+ œ]	 k] � n]�]]
+` ^� �]]D W X � k] 0�] �]ˇ]` - n]) 0�] k�
�]˘˘ k] � k] 
 k] -]4 - n]) 0	+ œ]	 k] /	] ı])
-ı]	 k] - k]æ	 k] $]
 k] - n]) �]+ 0	] ı]) �
� n]# �]�]]D X Y ˝]�] �]`å � œ] � k] ä�]]&]O
˝]) 
] k]�] œ] 	 k] -ı]	 k] � ı] kå )]�˝ k] � œ] ^�]!]4 Y

˙]�]^� g&�] k) 
] k]�] ı k]å œ] � k] $]^
]�] t] � ]"O
� ) )]�˝ k] � œ] ^�]!]	 k] 
]� k]D Z �]`å k�
˙] k] 
] k]�] 0�] k� -]� k]O-]� k] ˘]
] ) k+ ˛ k]
- n]) ˙] k] 0�] k� ı]` k!Oı]` k! -] ) k+ ˛ k]E � k]
ı a]� ]) ) k+ ˛ k]E r+�] ^�]	]˝]` � )˝ k] Ÿ+E
&]^�]& k� � o]�]˙] � k] �]˘]] 
 k]I Z ˇ]	�] n+ �]+

SRBX �ä]]^+) n+E - k]æ	] œ] ı])D

-ˇ�]y S[
R �]˝] RZBSY
S �]˝] SWBTZ

�]) R[BTY
�]) RUBTW
� g]+ RYBRR

T Ü k]
] RSBS
) k]�] YBRX
S a� ) RBX
Ü]� RBZ

U �]) R[BTZE U[
V �]) R[BUROUV

� g]� SSBSU
W �]) R[BUS
X S a� ) RBSU

Rı]˝] VBT
Y �]˝] RYBU

�]˝] STBRR
�]) R[BUTE UU
� g]� SSBSW

Z �]) ZBTV
R[ � g]� SSBSX

� g]+ RTBRU
^( �] SBX

RR �]�] VTBRR
�]) R[BUV
R˝]` SBVE W
˝]`˝] SBRTE RU
/ì] ZBSY

RS �]˝] ZBSX
�]) R[BUWOVS
� g]� RYB
TVOUT

�������������������

g&�])] � q]�]y
R �]˝] ZBSZ

�������������������

-ˇ�]y SR
S �]) RRBROT

� g]� RZBSYOTR
T �]�] WSBRR

� g]+ RSBRV
U �]˝] RRBSZ
V ˙]� ZBZ
W �]) RRBUOW

� g]� RZBTSOTV
X R)] RBTYE U[

�]) RRBXORR
� g]+ RSBRUE RV

Y � g]� RZB
TWOTY

Z �]˝] ZBSX
�]˝] SRBRV

RWUR �]¢]` S[BSSQSRBZ



˙] k] �]+ k]�]]� k� 	]]�] � k] -]˝]] n+I R ��]� “]
� œ] )+	 k]�]]
 k]E +�] ^�]	]˝]` � )˝ k] Ÿ+E /� k]
�]˘]] 
 k]Is S

R[ ˙]�] �]+ �]Î �]
 k]�] ı] at+˘]]E ˝] k] ı g] k)
�]+) � œ] ˝]+
]� ] �]˘] �]�]] - n]) �]�] � +	 k]

]� k]E r�]+ � n]	] n+Hs RR �]`å k� 
] k]�]
� +˝ k] ) k+E r�]+ �]^�]��]�]˝]] �]`� a] n+E T

�]
]`
] k� 	]]�])˝] � ] )+	 k]�]]
]]Is
RS ^( ) �]`� a] � o]^&) � œ] �]�]] - n]) ˙] k]


] k]�] � o]^&) k� o-&) ^�]© ` - n]) �])`O
&])` � ) ) k+ ˛ k]E 0	] �]�]� k] 0�]	 k] �] k&å
^&�]] - n]) ı n]�]] �]&
]	 k]�]]
 k] �] n]&]�]) œ] � `
� k]ä œ] - n]) � � g]˝]) � k]˘]	 k]�]]
] œ] � ` ˘] n]^� �] t]
0
]" &™D U RT - n]) 0�]	 k] 0	]� k] � +]E
r^
]�]] n+E F� k])] �]) Ü]]˛ “]	]] � ] �]) � +O

]]4�]]EG V �]�]) ˝ a]�] /� k] 
 a] k") œ] � ] -»]�
�]	]] ) k+ + k]Ds W RU ^( ) � o]^&) � œ] 0�] k�
ı]]�] o-ˇ k] - n]) 
 t]�] kå -]4 - n]) 0�]	 k]
0	 œ+ # `� ^� �]]D

RV ˙]�] Ü]ˇ]]	] �]]˙]� œ] - n]) �]]_�¾]�] œ]
	 k] 0� k] -]�˘]� “] k� � ]�] � )˝ k] k&�]] - n])
� o]^&) � œ] 
]å� œ] � k] �]+ ı a]� ])˝ k] � a]	]]E
r+�] ^�]	]˝]` � )˝ k] Ÿ+E &]^�]& k� � o]�]˙] � k]
�]˘]] 
 k]Is X ˝] k] 0	 œ+ �] a+˝] � a]��]] -]�]]D Y

RW 0	+ œ]	 k] 0�]� k] � +]E r�]] ˝ g] � a]	] )+]
n+E � k] �]] � + ) k+ Ÿ+Hs �]`� a] 	 k] 0	]� k]

� +]E r+ t]E �]] ˝ a]�]	 k] � �]` 	]+™ ı]æ]E
F	]	 k+O� a]		] œ] - n]) g&ˇ]Oı]`˝ k] �]˘˘] œ] k� � at]+ � k]
˝ g]	 k] ˝]])`( � )�]]�]` n+GHs Z RX - n])
�]+ 0	 œ+ ! k]å� ) �]Î �]
 k]�] � k] �]]+) � n]˝]O
^	]�]]+ ˘]
]] �]�]] - n]) 0�]	 k] �]+™ )]˝]
^�]˝]]�]`D R[

RY ˝]å k� � a]�]+ ˙]�] �]+ �]Î �]
 k]�] � `
˝])( 
] n]" )+] ˛]] ˝] k] 0� k] � g]�] 
]�]`D RR

RZ - n]) )]�˝ k] k� ^� 	]] k) ˙]�] 4� o-˙]`)
k� ı k]å ı]) 0�]� ` 	]ä]) ı]å` ˝] k] �]+ 0�] k�

SRBZ �-^˝]y � V k&� œ]D SRBRT ��]]yE
r� ` � a]( ]Ds

ı]]�] �]�]]E �]�]) ı]^¢]�] œ] � k] ! k]å 0�]� œ]
a� ! 	]+™ ı]]�]]D R ˝]�] 0�]	 k] ı k]å � k] � +]E

r-�] � k] ^( ) � �]` ˝ a]�]� œ] ( 
] 	] 
]� œ]Ds S

- n]) o-˙]`) � ] �]+ ı k]å 0�]` �]å`
� g]�] �]�]]D S[ ˙]�] ˘ k]
] œ] 	 k] /� k] k&�]]E
˝] k] � k] ˝]]˙˙ a]�] � )˝ k] a+4 � +	 k] 
]� k]E r�]+

o-˙]`) � ] ı k]å ( n])	] n� � k] � g]�] �]�]]Hs T

SR �]`� a] 	 k] � +]E r� Ÿ] ˝ a]�]� k] �]˘] � +˝]]
gt+E -�]) ˝ a]�]� œ] ^�]��]]�] + k] - n]) ˝ a]�] �]�

	] � ) k]E ˝] k] ˝ a]�] 	] ^�] “( �]+ � ) k]� k] ˙] k] � Ÿ]	 k]
/�] o-˙]`) k� ı k]å k� �]]˛] ^� �]]E �]_
�
-�]) ˝ a]�] /�] ı]+]å � k] � + k]� k]E F�]+ t] � k]
0�]å� ) �]� ao]&) � œ] ˙]] ^�])EG ˝] k] k4�]]
+ k] ˙]]4�]]D U SS - n]) ˝ a]�] ^�]��]]�] k�
�]]˛] Ü]]˛ “]	]] � œ] ˙] k] a� ! �] t]�] k]� k]E �]+ ˝ a]� œ+
^�]
] ˙]]4�]]Ds V

ST ˙]�] �]+ � o]^&) � œ] ˙]]� ) ^�]�]]
)+] ˛]]E ˝]�] Ü]ˇ]]	] �]]˙]� - n]) 
] k]�] œ]
k� � a]^�]�]] 0�] k� ı]]�] -]4 - n])

0	+ œ]	 k] � +]E r˝ g] � k] �]�] ^� �] -^ˇ]� ])
� k] � )˝]] n+H - n]) ^� �]	 k] ˝ a]� k] �]+ -^ˇ]O
� ]) ^&�]] n+Hs W SU �]`� a] 	 k] 0	]� k]
� +]E r� Ÿ] �]` ˝ a]�]� k] 4� �]]˝] ı g]!˝]] gt+D
-�]) ˝ a]�] 0�]� ] ˙]�]]�] & k]� k]E ˝] k] � Ÿ] �]`
˝ a]� œ+ �]˝]] t1 �]] ^� � Ÿ] � k] �]�] ^� �]
-^ˇ]� ]) � k] � )˝]] gt+B SV ˙] k] �]ı]O
^˝]��]] � g]+		]] 	 k] ^&�]]E �]+ ^� �]� ` ˝])(
� k] ˛]]H ��]� “] � ` ˝])( � k] �]] o/�]]	] œ] � `
˝])( � k]Hs � k] 4� O g&�] k) � k] � +	 k] 
]� k]E
r-�]) +�] � œ+E F��]� “] � ` ˝])( � k]EG ˝] k]
�]+ +�]� k] � k+�]]E F^( ) �] œ] ˝ a]�]	 k] 0�]� ]
�]� `	] 	]+™ ^� �]]HG X SW 
 k]^� 	] -�])
+�] � œ+E F o/�]]	] œ] � ` ˝])( � k]EG ˝] k]
ı]˝]] 	]+™ �]+ �]`å +�]] k) �]]˛] �]]
� k)�]`E �] œ]^� � k] �]�] � g]+		]] � k] 4�
�]^�]��]�]˝]] �]]	]˝ k] Ÿ+Ds SX /�]^
]4
0	+ œ]	 k] �]`� a] � k] ˙]�]]�] ^&�]]E r+�] 	]+™
˙]]	]˝ k]Ds ˝]�] 0�]	 k] � +]E r˝] k] � Ÿ] �]` ˝ a]� œ+

-ˇ�]y SR
R �]˙] RRYBSVE

SW
� g]+ RSBRT

S �]) RRBZE R[

T �]˝] SRBUW
� g]� XBRW
� g]� SUBRZ

U �]) RRBRVE RW
� g]� RZBUV
� g]+ SBRV

V �]�] VWBX

W ^�]� “] XBRR
�]) RRBRX
� g]� RZBUW
� g]+ SBRW

X �]˝] SRBZ

Y �]) RRBRY
� g]� RZBTZE
U[

Z �]˙] YBS

R[ �]) RRBRR
� g]� SRBTX
� g]+ RRBR

RR �]) RRBRS

�������������������

g&�])] � q]�]y
R � g]� RTBW

S �]˝] TBR[
�]) RRBRTE RU

T �]) RRBS[E SR

U �]˝] RXBS[
�]) RRBSSE ST
� g]� RXBW

V �]) RRBSU
� g]� RRBZ
� g]+ RUBRT
�]] g� RBV
R� g]+ TBSS

W �]) RRBSXOTT
� g]� S[BROY

X �]˝] SRBTS
�]) RRBT[E TR
� g]� XBSZE T[

�]¢]` SRBR[OSX RWUS



	]+™ �]˝]] t1 �]] ^� � Ÿ] ^� �] -^ˇ]� ]) � k]
�]+ �]�] � )˝]] gt+D

SY ˝ a]�] �]] �] k]˘]˝ k] + k]H 4� -]&�]`
k� & k] � k] k" ˛ k]D 0�]	 k] ı]+
 k] k� ı]]�] ˙]]� )

� +]E F� k]"] ˙]]E -]˙] o-� g]) œ] k� �]]�] � œ]
� ]�] � )DG SZ ˝]�] 0�] 
]å k� 	 k] � +]E
F� Ÿ] 	]+™ ˙]] t1 �]]EG �]�]) �]]& � œ] 0� k] ı]!O
˝]]�]] a+-] - n]) �]+ �]�]]D T[ ^( )
g&�] k) � k] k" k� ı]]�] ˙]]� ) ^ı]˝]] 	 k] �]+` �]]˝]

� +`D � k] k" 	 k] ^ı]˝]] � k] � +]E F# `� n+E � Ÿ]
˙]] t1 �]]DG �]�]) �]+ 	]+™ �]�]]D TR /	]
& k]	] œ] � œ] � k] ^� �]	 k] -ı]	 k] ^ı]˝]] � ` �])ä]`
ı g])` � `Hs 0	+ œ]	 k] � +]E rı]+
 k] 	 k]Ds
�]`� a] 	 k] 0	]� k] � +]E r� Ÿ] ˝ a]�]� k] �]˘] � +˝]]
gt+ ^� � )O�]� g]
]	 k]�]]
 k] - n]) � k]��]] t4

˝ a]�]� k] ı]+
 k] ı])� k]��]) k� )]˙] � œ] ˙]] ) k+
Ÿ+D TS �] œ]^� � g]+		]] 	 k]� ` � ` )]+

^&�]]˝]] a+-] ˝ a]�+] k) ı]]�] -]�]]E ^( ) �]`
˝ a]�]	 k] 0�] ı]) �]� `	] 	]+™ ^� �]]D 
 k]^� 	]
� )O�]� g]
]	 k]�]]
] œ] - n]) � k]��]]- œ] 	 k] 0�]
ı]) �]� `	] ^� �]]D R - n]) �]+ �]�] k&�]	 k]
k� �]]& �]` ˝ a]� œ+ ı]!˝]]�]] 	]+™ a+-] - n])

˝ a]�]	 k] 0�] ı]) �]� `	] 	]+™ ^� �]]D
TT 4� - n]) ^�]�]]
] � a]	] k]B 4� ä]�]™O

&]) 	 k] o-� g]) œ] � ] 4� �]]�] 
]�]]�]] S

- n]) 0�] k� ˘]]) œ] ˝])( �]]å] �] t]ˇ]]D 0�]	 k]
�]]�] � œ] o-� g]) ) Ÿ]&	 k] � ] + n]& �] k]&] - n])
4� �]`	]]) �]å` � `D T ^( ) 0� k] �]]�]O
�]]	] œ] � k] k# k� ı]) k&� ) �]+ ı]) k&�] ˘]
]]
�]�]]D U TU � "] “/ � ] �] n]�]�] -]	 k] ı])
0�]	 k] -ı]	 k] &]�] œ] � k] �]]�]�]]	] œ] k� ı]]�]
� k]˙]] ^� � k] ( �]
] � œ] � k] 0�]� ] ^+��]]

 k] -] t4D TV �]�]) �]]�]�]]	] œ] 	 k] 0�] k�
&]�] œ] � k] ı]� å ^
]�]] - n]) 4� � k] 0	+ œ]	 k]
ı]`"]E g&�] k) � ] � g]	] � ) ^&�]] - n]) ˝]`�] k)
� k] ı]˝˛]) œ] � k] �]]) $]
]]D V TW �]]^
]�
	 k] a� ! - n]) &]�] œ] � k] � k]˙]]E ˙] k] ^�]	]˝]`
� œ] ı]+
 k] � k] ä�]]&] ˛ k]D 
 k]^� 	] �]]�]�]]	] œ]

	 k] /	] k� �]]˛] �]` � n]�]] +` �]
 g]� ^� �]]D R

TX -]^�]) � œ] 0�]	 k] -ı]	 k] � k] k" � k] �]+
�] k]˘]� ) 0	] k� ı]]�] � k]˙]]E F� k] � k] k) � k] k" � `
ä]Î ) /ää]˝] � œ)� k]DG TY 0�] k� � k] k"
� k] k&�]� ) �]]�]�]]	] œ] 	 k] -]ı]�] � œ] � +]E
F�]+ ˝] k] �]]^)�] n+D S ˘]
] k] /� k] �]]) $]
 œ]
- n]) /�]� ` ^�])]�]˝] 
 k] 
 œ]IG TZ ˝]�]
0	+ œ]	 k] 0� k] ı]� å ^
]�]] - n]) �]]�] k�
�]]+) 
 k] ˙]]� ) �]]) $]
]]D T U[ /�]O
^
]4 ˙]�] �]]�] � ] �]]^
]� -]4�]]E ˝] k]
�]+ 0	] �]]�]�]]	] œ] k� �]]˛] �]] � k)�]]Hs
UR 0	+ œ]	 k] � +]E r� k] a&�" Ÿ+E /�]^
]4
�]+ 0	]� ] �]�]]	]� ˝])` k� � k] 	]]�] � k)�]]
- n]) -ı]	 k] �]]�] � ] k#� ] g&�] k) �]]�]�]]	] œ]
� k] k& k&�]]E ˙] k] � "] “/ k� �]]& 0�]� ]
^+��]] 0� k] ^&�]] � œ)� k]Ds

US �]`� a] 	 k] 0	]� k] � +]E r�]] ˝ a]�]	 k]
�]]�¾] � œ] � �]` 	]+™ ı]æ]E F^˙]�] ı]˝˛])
� k] )]˙]^�]_�¾]�] œ] 	 k] a#� )] ^&�]]E �]+`
� k]	 k] � ] � a]��] ı]˝˛]) �]	] �]�]] n+DG U �]]
˝ a]�]	 k] �]+ �]` 	]+™ ı]æ]E F�]+ �]+ k]�]]�
� ` ˝])( � k] a+-] n+ - n]) +�]])` 	]ä])
� œ] 
]]˙]�]]�] n+GH V UT /�]^
]4 � Ÿ] ˝ a]�]� k]
� +˝]] gt+E ı])� k]��]) � ] )]˙] ˝ a]�]� k] 
 k]
^
]�]] ˙]]4�]] - n]) 4� k4� k] )]� �" � k] k&
^&�]] ˙]]4�]]E ˙] k] )]˙] k� �] k]��] ( 
]
ı n]&] � )˝]] n+D UU ˙] k] � k] “/ /�] ı]˝˛])
ı]) ^�] k)�]] �]+ a"� kåO a"� kå + k] ˙]]4�]]D W

- n]) ^˙]�] ^� �]` ı]) �]+ ı]˝˛]) ^�] k)�]]E
0� k] �]+ ˘ g])O˘ g]) � ) k&�]]Ds X

UV ˙]�] Ü]ˇ]]	] �]]˙]� œ] - n]) ( )`O
^�]�] œ] 	 k] 0�]� ` ^�]�]]
 œ] � a]	]™E ˝] k] � k] �]�]�]
�]4 ^� �]+ 0	+™ k� �]] k) � œ] �] k]
] )+] n+D Y

UW +]
] t]^� � k] 0� k] ı]� å	]]� ˘]]+˝ k] ˛ k]
�]�]) �]`å � k] $)˝ k] ˛ k]E �] œ]^� 
] k]�] �]`� a]
� k] 4� �]^�]��]�]˝]] �]]	]˝ k] ˛ k]D Z

SRBUS �-^˝]y � V k&� œ]D SRBUW � �]]
r^�])�˝]]) � )	]]Ds

-ˇ�]y SR
R � g]� TBRS

� g]� XBSZE T[

S �]�] VBX

T �]�] VBS

U �]) RSBROZ
� g]� S[BZORW

V 	] k+ ZBSW

�������������������

g&�])] � q]�]y
R S/˝] TWBRV

Ü k]
] XBVS
/ì] RRBTSE TX

S /ì] RBS

T Ü k]
] SBST
Ü k]
] TBRV

U �]�] SYBRW
� g]� S[BRX
Ü k]
] UBRR
) k]�] ZBTT
/( SBS[
Rı]˝] SBX

V �]˙] RRYBSSE
ST
�]) RSBR[E RR

W �]�] YBRU
Rı]˝] SBXE Y

X � g]� S[BRY

Y �]) RSBRS
� g]� S[BRZ

Z �]˝] SRBRR
� g]+ XBU[

RWUT �]¢]` SRBSYOUW



SS �]`� a] 	 k] 4� �]]) ^( ) 0	 œ+
^�]�]]
 œ] k&� ) � +]E S r��]� “]

� ] )]˙] 4� k4� k] )]˙]] � ` ˝])+ n+E
^˙]�]	 k] -ı]	 k] � k] k" � ` �]]&` ı]) &]�]˝]
)�]`D R T 0�]	 k] -ı]	 k] &]�] œ] � k] � k]˙]O
� ) 0	] 
] k]�] œ] � k] � a]
]]�]] ^˙]	 œ+ &]�]˝]
� ] 	�] n]˝]] ^&�]] �]�]] ˛]]D �]�]) � k] 	]+™
-]	]] ˘]]+˝ k] ˛ k]D S U )]˙]] 	 k] ^( ) � k]
a� ! &]�] œ] � k] �]+ � +� ) � k]˙]]E F^˙]	 œ+

	�] n]˝]] ^&�]] �]�]] n+ 0	]� k] ˙]]� ) � + k]E
r k&�] k]I � Ÿ] �]]	]] ˝ n]�]]) � ) ˘ a]� ] gt+E � k] k)
� n]
] - n]) �] k] k"O˝]]ä k] ˙]]	]�]) +
]]
] ^� 4
˙]] ˘ a] k� Ÿ+ - n]) �]�] a� ! ˝ n]�]]) n+D �]]&`
� ` &]�]˝] � œ] -] ˙]]- k]DsG V �]�])
0	+ œ]	 k] ä])] �]` ı])�]]+ 	]+™ � ` - n])
-ı]	 k]O-ı]	 k] )]�˝ k] ˘]
] ^&4E � k] “/ -ı]	 k]
� k]˝] � ` ˝])( E ˝] k] � k] “/ -ı]	]] � ]) k]�]])
� )	 k]D T W - n]) �]]^� �] œ] 	 k] 0�] k� &]�] œ]
� k] ı]� å ^
]�]]E 0	] k� �]]˛] � a])] �]
 g]�
^� �]] - n]) 0	 œ+ �]]) $]
]]D

X ˝]�] )]˙]] � ] � a]��]] �]å� 0# ]
- n]) 0�]	 k] -ı]	]` � k]	]] t4 � k]˙]� ) 0	]
+˝�]]) œ] � k] �]]) $]
]] - n]) 0	] k� �]+)
� k] ˙]
]]� ) )]�] � ) ^&�]]D U Y /�] k�
�]]&E 0�]	 k] -ı]	 k] &]�] œ] � k] � +]E F�]]&`
� ` &]�]˝] ˝] k] ˝ n]�]]) n+E �]�]) ^˙]	 œ+ � a]
]]�]]
�]�]] ˛]] � k] /�] k� 
]]�]� 	]+™ ˛ k]D V

Z /�]^
]4 �]+) � ` �]å`O�]å` �]å� œ] ı])
˙]]- k] - n]) �]+ t] ˝ a]� œ+ ˙] k] �]` ^�]
 k]E 0� k]
�]]&` � ` &]�]˝] k� ^
]4 � a]
]] 
]]- k]DG W

R[ ˝]�] � k] &]�] �]å� œ] ı]) �]4 - n]) 0	 œ+
^˙]˝]	 k] �]` 
] k]�] ^�]
 k]E ˘]] k+ -˘ k! �]] � a] k)E
� k] �]�]� k] 
 k] -]4D - n]) �]+ �]�]	] ˙]+ t]
�]]&` � ` )�� œ] + k]	]` ˛]™E &]�]˝] � œ] -]4�

] k]�] œ] � k] �]) �]�]]D

RR ˙]�] )]˙]] � k]+�]]	] œ] � ] � a]-]�]	]]
� )	 k] o-&) -]�]]E ˝] k] 0�]� ` 	]ä]) 4�

SSBR[ � �]] r� k]ä] � k] k"� �]�]]4Ds

k4� k] -]&�]` ı]) ı]å` ^˙]�]	 k] �]]&` � `
ı] k]�]]� 	]+™ ı]+	]` ˛]`D RS ˝]�] 0�]	 k]
0�]� k] � +]E F- k) �] “/E ˝ g] �]]&` � `
ı] k]�]]� ı]+	 k] ^�]	]] �]+ t] o-&) n� � k] -]
�]�]]HG �]+ � k] “/ ˙]�]]�] 	] k& �]� ]D
RT ˝]�] )]˙]] 	 k] -ı]	 k] � k]�]� œ] � k] � +]E
F/�] k� +]˛]Oı n]) �] t]ˇ]� ) /� k] �]]+) t-ˇ k] k)
� œ] œ( � & k]E ˙]+ t] �]+ ) k]4�]] - n]) & t]˝]
ı]`� k]�]]DG

RU /�]^
]4 ^� 	�] n]˝]] ˝] k] �] a+˝] 
] k]�] œ]
� k] ^�]
]] n+E �]�]) ˘ a]	 k] �]4 ˛] k] kå Ÿ+Ds

RV /�] k� �]]& ( )`�]` ˘]
 k] �]4 - n])
0	+ œ]	 k] -]ı]�] � œ] �]
]]+ � ` ^� ^� �]
˝])+ �]`� a] � k] 0�]` � ` �]]˝] œ] � œ] t( �]] t4D R

RW /�]^
]4 0	+ œ]	 k] -ı]	 k] ˘ k]
] œ] � k] k+) k]O
k&�] k� � a]" k� 
] k]�] œ] k� �]]˛] 0�] k� ı]]�]

� k]˙]]D S 0	+ œ]	 k] �]`� a] � k] � +]E r� a]Í E +�]
˙]]	]˝ k] Ÿ+ ^� ˝ g] �]˘˘]] n+ - n]) �]˘˘]] “/
� k] ı])� k]��]) � ` )]+ ^�]�]]˝]] n+D ˝ g]
o/�]]	] œ] � k] � a]�] � )	 k] � ` � k]^�]�] 	]+™

� )˝]]E �] œ]^� ˝ g] ^� �]` � ` � g])˝] k&�]O
� ) �]]˝] 	]+™ � )˝]]D RX /�]^
]4 +� œ]
�]˝]]E ˝ g] �]] �] k]˘]˝]] n+E �]î]]" � � k] � )
k&	]] �]+` n+ �]] 	]+™Hs RY �]�]) �]+

�]�]�] �]�]] ^� 0	] k� /)] k& � a] k) Ÿ+ - n])
0�]	 k] � +]E r- k) � ı]^"�] k]E ˝ a]�] � k])`
ı])`�]] �] œ] 
 k]˝ k] + k]H RZ � a]� k] � ) � ]
^�]� ] ^&�]]- k]Ds ˝]�] � k] 0�] k� ı]]�]
4� &`	]]) � 
]]4D S[ �]`� a] 	 k] 0	]� k]
ı g]!]E r/�] ı]) ^� �]� ` � g])˝] - n])
^� �] k� 	]]�] � ` !]ı] n+Hs SR 0	+ œ]	 k]
� +]E r�]î]]" � `Ds ˝]�] 0�]	 k] � +]E
r/�]^
]4 ˙] k] �]î]]" � ] n+ �]+ �]î]]" � k]
˘ a]� ]- k]E �]�]) ˙] k] ı])� k]��]) � ] n+ �]+
ı])� k]��]) � k]Ds T SS �]+ � a]	]� ) � k]
o&�] )+ �]4 - n]) 0� k] ! k]å� ) ˘]
 k] �]4D

SSBRX � � g]	]]	]` � œ] r n� �])Ds SSBRZ
�-^˝]y �]RU k&� œ]D

-ˇ�]y SS
R � g]� RUBRW

Ü]� RZBZ

S � g]� RUBRXE
RY

T � g]� RUBRYE
RZ

U &]	] ZBSW

V Ü k]
] RTBUVE UW

W �]˝] SRBUT
� g]� RUBST

�������������������

g&�])] � q]�]y
R �]) RSBRTORX

� g]� S[BS[OSW

S �]) TBW

T &]	] TBRXE RY
�]�]] TBY
�]) RSBRX
� g]� S[BSV
� g]� STBS
) k]�] RTBX

�]¢]` SSBROSS RWUU



ST 0�]` ^&	] �] g&� ` 0�] k� ı]]�]
-]4E ˙] k] � +˝ k] Ÿ+ ^� �] k) a+- œ] k� ^( )
� k] •ä]&] + k]	 k] � ` ^�]�]] �]˘] 	]+™ n+D R

0	+ œ]	 k] 0�]� k] ı g]!]E S SU r� a]Í E � g]�]] 	 k]
� +] ˛]]E F-�]) � k] “/ -]&�]` � k]- n]
]]&
�]) ˙]]4E ˝] k] 0�]� ] �]] “/ 0�]� ` ı]˝	]`
� k] �]]&` � k) - n]) -ı]	 k] �] k) a+4 �]] “/
k� ^
]4 - n]
]]& ı n]&] � k)DG T SV +�]] k)

�]+ t] �]]˝] �]] “/ ˛ k]D ı]+
 k] 	 k] �]]&` � ` - n])
� k]- n]
]]& �]) �]�]]D - n]) -ı]	 k] �]] “/ k�
^
]4 -ı]	]` ı]˝	]` ! k]å �]�]]D SW k4�]]
+` g&�] k) - n]) ˝]`�] k) k� �]]˛] a+-]E �]+ t]
˝]� ^� �]]˝] œ] k� �]]˛] �]+` a+-]D
SX -]^�]) � œ] �]+ - n])˝] �]` �]) �]�]`D
SY ˝] k] ^( ) ˙]�] �] k) a+4 •ä]&] ^� 4
˙]] t4� k]E ˝]�] �]+ 0	] �]]˝] œ] � œ] � k] ^� �]� `
ı]˝	]` + k]�]`H �] œ]^� �]]˝] œ] 0� k] -ı]	]`
ı]˝	]` �]	]] ˘ a] k� ˛ k]Ds

SZ �]`� a] 	 k] 0	]� k] � +]E r˝ a]�] �]å`
�]
]˝]( +�]` � œ] + k] �] œ]^� ˝ a]�] 	] ˝] k]
�]]�¾] � k] ˙]]	]˝ k] + k]E 	] +` ı])� k]��]) � `
�]_˝] � k]D U T[ �] œ]^� ˙]�] �] k) a+4
•ä]&] ^� 4 ˙]] t4� k] ˝] k] 0	]� œ] � k] 	] ˝] k] � k] “/
-]&�]` �]]&` � k)�]] 	] � k] “/ - n])˝]E �]�])
� k] ��]� “] g&˝] œ] � ` ˝])+ + œ]� k]D V TR ˙]+ t]
˝]� �] k) a+- œ] k� •ä]&] + k]	 k] � ` �]]˝] n+E
�]] ˝ a]�]	 k] �]+ �]]˝] 	]+™ ı]æ` ˙] k] ı])O
� k]��]) 	 k] ˝ a]�]� k] � +` ˛]`E TS F� Ÿ] -ì]]O
+�] � ] ı])� k]��])E /�]+]� � ] ı])O
� k]��]) - n]) �]] g� �] � ] ı])� k]��]) gt+GH W

�]+ �] k) a+- œ] � ] 	]+™ �]_
� ˙]`^�]˝] œ] � ]
ı])� k]��]) n+Ds X TT �]+ � a]	]� ) �]`å
0�]� ` ^�]�]] � k] n+)]	] )+ �]�]`D Y

TU ˙]�] ( )`^�]�] œ] 	 k] � a]	]] ^� 0�]	 k]
�] g&^� �] œ] � ] � at]+ � o]& � ) ^&�]] n+E
˝] k] � k] � ao]$ �]	]]� ) 0�] k� ı]]�] -]4D
TV 0	]� œ] � k] 4� 	 k]E ˙] k] � ]	 g]	] � ]
-˘!] ˙]]	]� ]) ˛]]E �]`� a] � k] ı])�]	 k] k�

^
]4 ı g]!]E TW r� a]Í E � ]	 g]	] � œ] �]�]� k]
�]å` -]�]] � n]	]O�]` n+Hs R TX 0�]	 k]
� +]E rF˝ a]�] -ı]	 k] ı])� k]��]) �]+ k]�]]� � k]
-ı]	 k] ı g] k) ^&
]E -ı]	]` ı g])` ˙]]	]� - n])
-ı]	 k] ı g] k) ^&�]]�] � k] ı�]]) � )	]]DG S

TY �]+` �]�]� k] �]å` - n]) ı]+
]` -]�]]
n+D TZ - n]) /�]` � ` ˝])+ �]+ g&�])`
n+E F˝ a]�] -ı]	 k] ı]å k]�]` � k] � n]� k] +` ı�]])

� )	]] ˙ n]� k] ˝ a]�] � a]& � k] � )˝ k] + k]DG T

U[ /	+™ & k] -]�]]- œ] ı]) ı g])] � ]	 g]	]
- n]) �]^�]��]�]˝]]- œ] � ` ^�]�]] t4 -]ˇ]]O
^)˝] Ÿ+Ds U

UR ˙]�] ( )`�]` �]+™ /� ¹] ˛ k]E ˝] k]
�]`� a] 	 k] 0	]� k] ı g]!]E V US r˝ a]�] �]�]`+
k� �]] k) � œ] �]] �] k]˘]˝ k] + k]H �]+ ^� �]� ]

� o]�]˙] n+Hs 0	+ œ]	 k] � +]E r&]^�]& � ]Ds W

UT 0�]	 k] � +]E r˝] k] ^( )E �] œ] &]^�]&
ı]^�]¾] �]_˝] � k] 0�]] k) ˙]]	 k] ı]) X 0� k]
Ü]� a] ı a]� ])˝]] n+ - n]) � +˝]] n+E
UU F�]+ k]�]]� 	 k] � k] k) Ü]� a] � k] � +]E r˝ g] ˝]�]
˝]� � k] k) &] t4 +]˛] � n]# E ˙]�] ˝]� ^� � Ÿ]
˝ k] k) a&��]	] œ] � k] ˝ k] k) ı n]) œ] ˝]
 k] 	] � ) gt&sGH Y

UV /�]^
]4 -�]) &]^�]& 0� k] Ü]� a] � +O
� ) ı a]� ])˝]] n+E ˝] k] �]+ 0�]� ] � o]�]˙] n� � k]
a+-]Hs Z UW ˙]�]]�] � œ] � k] “/ 0�]� k] 4�

�]�& �]` 	] � + �]� ] - n]) 0�] ^&	] k�
�]]& ^� �]` 	 k] 0�]� k] - n]) �]�]]
] ı g]!	 k] � `
^+��]˝] 	]+™ � `D

ST /�] k� �]]& �]`� a] 	 k] �]`å � k] - n])
-ı]	 k] ˘ k]
] œ] � k] �]]˝] � `D 0�]	 k]

� +]E S r�]]�¾]` - n]) ( )`�]` � g]�]] � `
�]À` ı]) � n] k# Ÿ+D T /�]^
]4 � k] ˙] k] a� !
˝ a]� œ+ �]˝]]˝ k] Ÿ+ �]+ �]�] � ) k] - n]) �]]	] k]E
�]�]) 0	] k� ˙ n]� k] � ]�] �]˝] � ) k]E �] œ]^�
˙] k] � k] � +˝ k] Ÿ+ �]+ � a]& 	]+™ � )˝ k]D R[

SSBTXE UU �-^˝]y � V k&� œ]D SSBTX
��]&]�]�]` � œ] r˙]`�]	]s k&� œ]D

-ˇ�]y SS
R Ü k]
] UBRE S

Ü k]
] STBY

S �]) RSBRYOST
� g]� S[B
SXOTT

T 0˝] TYBXE Y
��] SVBVE W
Î ˝] RBRR
Î ˝] TBRT

U �]) RSBSUOSX

V � g]� S[BTVE
TW

W ^	]� “] TBW

X � g]� S[BTXE
TY
) k]�] UBRX

Y �]˝] XBSY
�]) RRBRY

�������������������

g&�])] � q]�]y
R �]) RSBSY

S ��] WBV
��] R[BRS
�]+ SSBV
�]) RSBT[
� g]� R[BSX

T � n]�] RZBRY
�]) RSBTR
� g]� R[BSX
a� �] TBRU

�]] g� SBY
Rı]˝] RBSS

U ) k]�] RTBR[
�]�] VBRU

V �]) RSBTVOTX
� g]� S[B
UROUU

W � g]+ XBUS

X S�]�] STBS

Y �]˙] RR[BR
Ü k]
] SBTUE TV
R a� ) RVBSV
/ì] RBRT
/ì] R[BRSE RT

Z �]) RSBTX

�������������������

-ˇ�]y ST
R[ �]�]] SBXE Y

RWUV �]¢]` SSBSTQSTBT



U 0	] k� �]	]]4 a+4 ^	]�]�] �]])` �] k]�] ˙ n]� k]
Ÿ+E ^˙]	 œ+ � k] 
] k]�] œ] k� o� ˇ] œ] ı]) 
]]& k&˝ k]
Ÿ+E R �]�]) 0� k] 0# ]	 k] k� ^
]4 � a]& t0�]
]`

˝]� 	]+™ 
]�]]	]] ˘]]+˝ k]D S V � k] �]] k)
� ]�] 
] k]�] œ] � k] ^&�]]	 k] k� ^
]4 � )˝ k] Ÿ+D T

� k] 0	] ^$_��]�] œ] � k] - n]) �]` ˘] n]å] �]	]]˝ k]
Ÿ+E ^˙]	]� œ] �]]�¾] � ` -]�]˝ œ] ^
]�]` + k]˝]`
Ÿ+ - n]) ^˙]	 œ+ � k] ˝]]�]`ä] œ] � ` ˝])+ ı]+	]O

˝ k] Ÿ+D U � k] -ı]	 k] � ı]å œ] � ` �]]
] œ) - n])

 o]�]` � )˝ k] Ÿ+D V W 0	 œ+ �]]�] � ` &]�]˝] œ]
� œ] �]�]� k] �]]�] ˙]�]+ 
 k]	]] - n]) �]�]]O
�]) œ] � œ] �]�]� k] -]� k] � `� ˙]�]+ œ] ı]) � n]# 	]]
ı]� o]& n+D W X 0	 œ+ �]]ä]]) œ] � œ] 
] k]�] œ] � k]
	]�]�� ]) � a]	]	]] - n]) � a]Í � � +
]]	]]
-˘!] 
]�]˝]] n+D Y �]�]) ˝ a]�] � a]Í
	] � +
]]	]] �] œ]^� ˝ a]�+])] 4� +` � a]Í
n+ X ˙]�]^� ˝ a]�] �]�] �]] “/ + k]D Z - n])

ˇ])˝]` ı]) ^� �]` � k] -ı]	]] F^ı]˝]]G 	]
� +	]] �] œ]^� ˝ a]�+])] 4� +` ^ı]˝]] n+ Y

˙] k] ��]� “] � œ] n+D R[ 	] +` ˝ a]�] F	 k]˝]]G
� +
]]	]] �] œ]^� ˝ a]�+])] 4� +` 	 k]˝]]
�]] -� a]�]] n+E �]�]`+D RR �]�]) ˝ a]�+] k)
�]`˘] ˙] k] �]�]� k] �]å] n+E �]+ ˝ a]�+])]
� k]�]� �]	 k]D Z RS ˙] k] � k] “/ � a]& � k] �]å]
�]	]]˝]] n+E 0� k] ! k]"] ^� �]] ˙]]4�]] R[ - n])
˙] k] � k] “/ � a]& � k] ! k]"] �]	]]˝]] n+ 0� k] �]å]
^� �]] ˙]]4�]]D RR

RT - k) � ı]"` �]]_�¾]�] k] - n]) ( )`O
^�]�] k]E ^ˇ]� ]) n+ ˝ a]�] ı])I �] œ]^� ˝ a]�]

] k]�] œ] k� �]]�]	 k] ��]� “] k� )]˙] � ] &)�]]ä]]
� o]& � ) k&˝ k] + k]D 	] ˝] k] � a]& o-&) ˙]]˝ k]
+ k] - n]) 	] +` 0	 œ+ ˙]]	 k] k&˝ k] + k] ˙] k] o-&)
˙]]	]] ˘]]+˝ k] Ÿ+D RS RU �P

RV - k) � ı]"` �]]_�¾]�] k] - n]) ( )`O
^�]�] k]E RT ^ˇ]� ]) n+ ˝ a]�] ı])I �] œ]^� ˝ a]�]
4� -]&�]` � k] -ı]	 k] ı o]˛] � œ] 
]]	 k] k�

STBW � �]] r�]]� k] ]^æ�]]Ds STBX ��]]yE
r)]`Ds STBRU �-^˝]y � T k&� œ]D

^
]4� ı g])` ˇ])˝]` ı]) ^( )˝ k] + k] - n]) �]� ao]O
&) ˝]� ı]]) � ) ˙]]˝ k] + k]D - n]) ˙]�] �]+
˝ a]�+] k) ı o]˛] � œ] -] ˙]]˝]] n+E ˝] k] ˝ a]�] 0� k]
� a]& � k] a&�]	]] � k]+		]]� k� 
]]�]� �]	]]
k&˝ k] + k]D
RW - k) o-ˇ] k]E ˝ a]�] ˙] k] g&�]) œ] � k] )]+

^&�]]˝ k] + k]E R ^ˇ]� ]) n+ ˝ a]�] ı])I ˝ a]�]
� +˝ k] + k]E F-�]) � k] “/ � o]^&) � ` � �]�]
�]]4 ˝] k] � k] “/ �]]˝] 	]+™D 
 k]^� 	] -�])
�]+ � o]^&) k� �] k]	 k] � ` � �]�] �]]4E
˝] k] -ı]	]` � �]�] ı g])` � )	]] 0�]� ] ( ä “]
n+DG S RX - k) � g]�] �] - n]) o-ˇ] k]I -�]
]

� œ] �]å] �]] n+E �] k]	]] �]] � o]^&) ˙] k] �] k]	 k]
� k] ı]^�]¾] #+)]˝]] n+H RY ˝ a]�] �]+ �]`
� +˝ k] + k]E F-�]) � k] “/ � k]&` � ` � �]�]
�]]4 ˝] k] � k] “/ �]]˝] 	]+™D 
 k]^� 	] -�])
�]+ 0�] ı]) )�]` � œ]" � ` � �]�] �]]4E ˝] k]
-ı]	]` � �]�] ı g])` � )	]] 0�]� ] ( ä “] n+DG
RZ - k) o-ˇ] k]I -�]
] � œ] �]å] �]] n+E � œ]"
�]] � k]&` ˙] k] � œ]" � k] ı]^�]¾] #+)]˝]` n+H
S[ /�]^
]4 ˙] k] � k]&` � ` � �]�] �]]˝]] n+E
�]+ 0�]� ` - n]) 0�] ı]) )�]` �]�] ˘]`ä] œ]
� ` � �]�] �]]˝]] n+D SR ˙] k] � o]^&) � `
� �]�] �]]˝]] n+E �]+ 0�]� ` - n]) 0�] ı])O
� k]��]) � ` � �]�] �]]˝]] n+ ˙] k] � o]^&) � œ]
^	]�]]�] � )˝]] n+D T SS ˙] k] ��]� “] � `
� �]�] �]]˝]] n+E �]+ ı])� k]��]) � ` )]˙]O
�]À` � ` - n]) 0�] ı]) � n]# 	 k]�]]
 k] ı])� k]��])
� ` � �]�] �]]˝]] n+D

ST - k) � ı]"` �]]_�¾]�] k] - n]) ( )`O
^�]�] k]E ^ˇ]� ]) n+ ˝ a]�] ı])I �] œ]^� ˝ a]�]
ı a]&`	 k]E �] k]4 - n]) ˙]` k) � ] &�]�] t] ^+��]]
˝] k] k&˝ k] + k]E U �]�]) � ]	 g]	] � ` �]å`O�]å`
�]]˝] œ] � k] �]]	]` 	�]]�]E V &�]] W - n]) �]( ]O
&])` � k] � k] “/ -+^�]�]˝] 	]+™ k&˝ k]D ä]Î )`
˛]] ^� � k] ˘]`ä œ] k&	 k] k� �]]˛]O�]]˛] ˝ a]�] g&�])`

STBRV � �]] r� k] �] g+&` ˇ]� “] -ı]	]]	 k] k�
^�]4Ds ��]&]�]�]` k&� œ]D

-ˇ�]y ST
R �]˝] RRBSY

S � g]� RRBUW

T �]˝] WBRE S

U ��] WBWE Y

V ^�] RVBTYE TZ

W �]) RSBTYE TZ
� g]� RRBUT
� g]� RUBXE R[
� g]� S[BUW

X � g]+ RTBRT

Y �]˝] WBZ

Z �]˝] S[BSW
�]) ZBTV
� g]� SSBSW

R[ 	]`˝] RWBRY

RR 	]`˝] SZBST
�]˝] RYBU
� g]� RUBRR
) k]�] RSBT
Rı]˝] VBV

RS � g]� RRBVS

RT �]˝] WBS
� g]� RSBVW

�������������������

g&�])] � q]�]y
R �]˝] RVBRU

S �]˝] VBTUE TV

T R)] YBRT

U � n]�] SXBT[

V �]` WBY
� g]+ XBSU

W �]˝] ZBRT
�]˝] RSBX

�]¢]` STBUOST RWUW



-]�]]- œ] � k] �]` ˝ a]˘! 	]+™ �]�]�]˝ k]D R

SU - k) o-ˇ k] -� a]�] k]E S ˝ a]�] �]˘!) T � k]
˝] k] !]	]� ) ^	]� ]
] k&˝ k] + k]E �]�]) t1 " � k]
^	]�]
] ˙]]˝ k] + k]I U

SV - k) � ı]"` �]]_�¾]�] k] - n]) ( )`O
^�]�] k]E ^ˇ]� ]) n+ ˝ a]�] ı])I �] œ]^� ˝ a]�]
0	] ı�]]
] œ] - n]) ˛]]^
]�] œ] � ` ˝])+ + k]
^˙]	 œ+ ^�] “( �]]+) � k] �]]( ^� �]] ˙]]˝]]
n+E V �]�]) o-&) � k] � k] � o] k& Ÿ+D ˝ a]�+] k) o-&)


]]
]˘]� �])] n+ W - n]) ˝ a]�] � k]� ]� g] + k]� )
-ı]	]` /˘!] t4 ı g])` � )˝ k] + k]D X SW - k)

o-ˇ k] ( )`�]`E ı]+
 k] ı�]]
 k] - n]) ˛]]
]` � k]
o-&) � k] �]]( � )E ˝]�] �]+ �]]+) � k] �]`

�]]( + k] ˙]]4�]]D
SX - k) � ı]"` �]]_�¾]�] k] - n]) ( )`O

^�]�] k]E Y ^ˇ]� ]) n+ ˝ a]�] ı])I �] œ]^�
˝ a]�] �] k( &` ı a]˝]` � ì] œ] � ` ˝])+ + k]E Z ˙] k]
�]]+) � k] ˝] k] �] a+˝] � g]�]� g])˝] ^&�]]�]`
k&˝]` Ÿ+E �]�]) o-&) � a])& œ] � ` +^»�] œ] - n])

+) ˝])+ � ` � o]&�]` � k] �])` + k]˝]` Ÿ+D
SY 0�]` ˝])+ ˝ a]�] �]` �]]+) � k] 
] k]�] œ] � k]
�] a+˝] 	 k]� ^&�]]�]` k&˝ k] + k]E �]�]) o-&) � k]
� ı]"` - n]) a&�" + k]D R[

SZ - k) � ı]"` �]]_�¾]�] k] - n]) ( )`O
^�]�] k]E RR ^ˇ]� ]) n+ ˝ a]�] ı])I �] œ]^�
˝ a]�] �]^�]��]�]˝]]- œ] � ` � ì œ] �]	]�]]˝ k]
+ k] - n]) 	 k]� 
] k]�] œ] � ` � ì œ]� �]˙]]˝ k]
+ k] RS T[ - n]) ˝ a]�] � +˝ k] + k]E F-�])
+�] -ı]	 k] ı a])�] œ] k� ä]�]]	 k] � œ] + k]˝ k]E ˝] k]
�]^�]��]�]˝]]- œ] � ] � g]	] �]+]	 k] � œ] 0	]� ]
�]]˛] 	]+™ k&˝ k]DG TR /�] ˝])+ ˝ a]�]
� a]& -ı]	 k] ^�]
]]( �]�]]+` k&˝ k] + k] ^�
˝ a]�] �]^�]��]�]˝]]- œ] � ] � g]	] � )	 k]�]]
] œ]
� ` - n]
]]& + k]D RT TS ˝ a]�+] k) ı a])�] œ] 	 k]
ı]]ı] � )	 k] � œ] ˙] k] � �]) ! k]å &`E 0� k] ı g])]
� ) & k]D�

STBSV � �]] r� g]" � ] �]]�]Ds STBSZ
� �]] r��]])� � ì œ]Ds STBTS ��]]yE r-ı]	 k]
ı a])�] œ] � ] ı n]�]]	]] �]) & k]Ds

TT - k) �] t]ı] k] - n]) ä]+)`
 k] �] t]ı] k�
� t]ı] k]
] k]E R ˝ a]�] � k]+		]]� � ` �]ä]] � k] �]˘]O
� ) n� � k] �]]�] �]� k]� k]H S TU /�]^
]4 � Ÿ]
˝ a]�+] k) ı]]�] �]^�]��]�]˝]]- œ] T - n]) � a]^ÃO
�]]	] œ] � k] - n]) 
] k]�] œ] � k] ^�]�]]	 k]�]]
 k] 0ı]O
k&�]� œ] U � k] � k]˙] )+] gt+D 0	]� œ] � k]
a� ! � k] ˝ a]�] �]]) $]
] k]� k] V - n]) � ]# ı])


]"� ] & k]� k] - n]) a� ! � k] -ı]	 k] �]�]]O
�]) œ] � œ] � k] kå 
]�]]- k]� k] W - n]) �]+)O�]+)
˙]]� ) 0	 œ+ �]˝]]- k]� k]D X TV ^˙]˝]	 k]
	 k]� ˙]	] œ] � ] � g]	] ˇ])˝]` ı]) �]+]�]]
�]�]] n+ �]]	]` 	 k]� +]^�]
] Y � k] 
 k]� )
^�]^)�]]+ k� � k] k" ˙]� )�]]+ ˝]� E ^˙]� k]
˝ a]�]	 k] � o]^&) - n]) � k]&` k� �]`˘] �]])
$]
]] ˛]]E 0	] �]�]� ] � g]	] ˝ a]�+] k) ^�])
-] ı] kåD Z TW � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+
^� � k] �]])` �]]˝ œ] /�] ı]`æ` k� ^�]) -]
ı] œå�]`D

TX �]Î �]
 k]�]E �]Î �]
 k]�]E ˝ g] ˙] k]
�]^�]��]�]˝]]- œ] � ] � g]	] � )	 k]�]]
]`
	]�])` n+ - n]) ˙] k] ˝ k] k) ı]]�] � k]˙ k] ˙]]˝ k] Ÿ+
0	 œ+ ı]˝˛]) œ] � k] �]]) $]
]˝]` n+ R[P� Ÿ]	 k]
^� ˝]	]` �]]) ˘]]+] ^� ˙ n]� k] � a]�]š -ı]	 k]
˘ g]ä] œ] � k] -ı]	 k] ı o]�] œ] ˝]
 k] /� ¹] � )˝]` n+E
� n]� k] +` � Ÿ] �]` ˝ k] k) �]˘˘] œ] � k] /� ¹] � tÎ I
�]�]) ˝ a]�] 
] k]�] œ] 	 k] �]+ 	]+™ ˘]]+]D RR

TY k&�] k]I ı])� k]��]) 	 k] ˝ a]�+] k) �]) � � k]
˝�]]�] ^&�]] n+D� RS TZ � Ÿ] ˝ a]�]� k] � +˝]]
gt+ ^� -�] � k] ˝ a]�] � a]� k] ˝]�] ˝]� +)O

^�]ä] 	] k&�] k]� k] ˙]�] ˝]� ^� �]+ 	] � + k]E
Fˇ]	�] n+ �]+ ˙] k] �]+ k]�]]� k� 	]]�] � k]
-]˝]] n+IGs RT

SU ˙]�] �]`� a] � o]^&) � k] �]]+) ˙]] )+]
˛]]E ˝] k] ˘ k]
 k] 0�] k� ı]]�] -]4

- n]) 0� k] � o]^&) � ` /�]])˝ œ] ^&�]]	 k] 
]� k]D

STBTT ��]&]�]�]` k&� œ]D STBTY � �]]	]`
� o]^&)D � �]] �]]�]&E r˝ a]�+] k) ^�]4 0˙]]å
! k]å] �]�]] n+Ds STBTZ �-^˝]y � V k&� œ]D

-ˇ�]y ST
R � g]� RRBUS

S �]˝] RVBRU

T � n]�] RRBST

U � n]�] RRBU

V �]) XBTE U

W �]) RSBTYE U[

X � g]� RRBTZ

Y � g]� RSBVW

Z � g]� RRBUU
Ü k]
] STBT

R[ � g]� RWBRV

RR �]˝] WBS

RS � g]� RRBUX

RT � g]� RRBUY
Ü k]
] XBVS
/ì] RRBTSE TX

�������������������

g&�])] � q]�]y
R �]˝] TBX

�]˝] RSBTU
� g]� TBX

S �]˝] R[BSY
� g]� RSBV

T � g]� RRBUZOVR

U �]˝] RTBVS

V � g]+ RWBS
Ü k]
] XBVZ

W Ü k]
] VBU[
S a� ) RRBSU

X � g]� SRBRS

Y 0˝] UBYE R[
/ì] RRBU

Z S/˝] SUB
S[OSS

R[ � g]+ YBVZ
/ì] RRBTSE TX

RR � g]� RTBTU
� g]� RZBURE
US

RS R)] ZBXE Y
^�]� “] RSBX
^�]� “] SSBV
�]˝] SRBUT
� g]� SRBS[

RT �]˙] RRYBSW

RWUX �]¢]` STBSUQSUBR



�]¢]` SUBSOSU RWUY
S ˝]�] �]`� a] 	 k] 0	]� k] � +]E r˝ a]�] � k] �]�]
k&�]� ) ˝]]˙˙ a]�] � ) ) k+ + k]H � Ÿ] ˝ a]�]� k]

�]˘] � +˝]] gt+ ^� /	]� ] 4� �]` ı]˝˛])
g&�] k) ı]˝˛]) k� 1 ı]) +)^�]ä] 	] �]˘ k]�]] ˙] k]

%]�]] 	] ˙]]4Ds R

T ˙]�] �]+ ˙ n]˝ g]	] ı]+]å ı]) � n]# ] ˛]]E
˝]�] ˘ k]
 k] - k� 
 k] � œ] 0�] k� ı]]�] -]� )
ı g]!	 k] 
]� k]E r+� œ] �]˝]]E � k] �]�] �]]˝ œ] � �]
+ œ]�]` - n]) ˝ k])` �] n]˙ g]&�]`� S � ` - n])
a&^	]�]] � ` ��]�]�˛]]� k� -]^�])` �]˝]

� ` �]] ^	]�]]	]` + k]�]`Hs T

U �]`� a] 	 k] 0	 œ+ �]+ ˙]�]]�] ^&�]]E
r�]�])&]) )+ k] ^� � k] “/ ˝ a]� œ+ � a]�])]+
	] � k)D U V /�]^
]4 ^� �] a+˝]O� k] 
] k]�]
-] t4� k] - n]) � k])] 	]]�] 
 k]� ) &]�]] � œ)� k]E
F� Ÿ] +` �]�]`+ gt+G - n]) �] a+˝] œ] � k] � a]�]O
)]+ � œ)� k]D V W ˝ a]�] � a]Ã œ] � ] �] k])� a]
]
- n]) � a]Ã œ] � ` �]�] œ) � a]	] k]� k]E k&�] k] �]�])] 	]
˙]]	]]D �] œ]^� /	] �]�]� ] + k]	]] ä]Î )` n+
�]�]) ˝]�]` o-˝] 	] + k]�]]D W

X �] œ]^� 4� )]� �" g&�] k) )]� �" ı])
- n]) 4� )]˙�] g&�] k) )]˙�] ı]) +�]
]]
� k)�]]D X 4� O k� O�]]&O4� � “/ ˙]�]+
-� ]
] ı] œå� k] Y - n]) � g] o� ı] + œ]� k]D Z Y � k]
�]])` �]]˝ œ] Ü]�]�]Oı]`å] � ` ˝])+ � a]�]`�]˝] œ]
� ` ^�] “( � a]Î -]˝] + œ]�]`D

Z ˝]�] 
] k]�] ˝ a]�] ı]) ä a]
�] � )	 k] k�
^
]4 ˝ a]� œ+ ı]� å�]] t4� k] R[ - n]) ˝ a]� œ+ �]])
$]
 œ]� k] RR - n]) � k] k) 	]]�] � ` �]˙]+ � k] �]�]
)]� �" œ] k� 
] k]�] ˝ a]�]� k] 	]( )˝] � œ)� k]D RS

R[ /˝]	]] +` 	]+™E �] a+˝]O� k] 
] k]�] ı])O
� k]��]) � k] g&) ˘]
 k] ˙]] t4� k]� - n]) 4� O g&�] k)
k� �]]˛] ^�]��]]�]�]]˝] � œ)� k] - n]) 4� O g&�] k)

� k] 	]( )˝] � œ)� k]D RR � “/ � g] k# �]^�]��]O
�]˝]] 0# �] kå + œ]� k] - n]) �] a+˝] œ] � k]

SUBT ��]&]�]�]` k&� œ]D � �]] rä]�]]	 k]Ds
�]&]�]�]` k&� œ]D SUBR[ � �]] r# k]� )
�]] t4� k]Ds

� a]�])]+ � œ)� k]D R RS - n]) a&�"˝]]� k�
�]æ	 k] � k] � “/ 
] k]�] œ] � ] ı�]]) o#$] + k]
˙]]4�]]D RT �]�]) ˙] k] o-˝] ˝]� ˇ]`)˙]
ˇ] k)�]]E� �]+` 0Ã]) ı]]4�]]D S RU - n])
)]˙] � ` /�] � a]�]�]�])` � ] �]] k) ˙]�]˝] � œ]
Ü]˘]]) ^� �]] ˙]]4�]] ˝]]^� �]�] )]� �" œ] � k]
�]�]]+` &` ˙]]4 T - n]) /�] k� �]]& o-˝] -]
˙]]4�]]D

RV /�]^
]4 ˙]�] ˝ a]� œ+ �]+ 0˙]]å	 k]O
�]]
]` ^�]	] n]	]` ˘]`ä]E ^˙]�] k� �]] k) � œ]
�]^�]��]�]˝]] &]^	]� k]
] 	 k] �]˝]]�]] ˛]]E
ı]^�]¾] ˙]�]+ � œ] �]å` 	]ä]) -]4 U Lı]æ	 k]O
�]]
]] �]�]�] /�˝ k]�]]
] � k)ME RW ˝]�]
˙] k] �] g+^&�]] � œ] + œ] � k] ı]+]å œ] � ` ˝])(
�]]�]	]] � a]Î � ) œ&D V RX ˙] k] -]&�]`
�]) � ` !˝] ı]) + k] �]+ -ı]	 k] �])
� k] �]]�]]	] 
 k]	 k] k� ^
]4 	]`˘ k] 	] 0˝] k)D
RY - n]) ˙] k] -]&�]` � k]˝] � œ] + k] �]+
-ı]	]] ˘] k]�]] 
 k]	 k] 	] 
] n] k"D RZ ˙] k] �]� “]O
�]˝]` + œ]�]` - n]) ˙] k] �]˘˘ k] � k] g&ˇ] ^ı]
]]˝]`
+ œ]�]`E 0	] k� ^
]4 � k] ^&	] �]] +` �]�]]	]�
+ œ]� k]I S[ Ü]]˛ “]	]] � )˝ k] )+ k] ^� ˝ a]� œ+ 	]
˝] k] �]—&�] œ] k� �] n]�]�] � œ] �]]�]	]] ı] kåE 	]
+` �]�˝] k� ^&	]D SR /�]^
]4 ^� ˝]�]
k4�]] �]+]O� o]� " + k]�]] W ˙ n]�]] a&^	]�]] � `

� a]Î -]˝] � k] 	] -�] ˝]� a+-] - n]) 	] ^( )
� �]` + k]�]]D X SS &)-�]
] -�]) 0	]
^&	] œ] � k] �]"]�]] 	] ˙]]4E ˝] k] � k] “/ �]` 	]+™
�]˘] ı]]4�]]D �]�]) ˘ a]	 k] a+- œ] � ` �]]^˝]) � k]
^&	] �]"]4 ˙]] t4� k]D Y

ST 0	] ^&	] œ] -�]) � k] “/ ˝ a]�]� k] � k+E
F k&�] k]I �]�]`+ �]+ t] n+EG Z �]] F�]+ t] n+IG
˝] k] �]� `	] 	] � )	]]D R[ SU �] œ]^� � g] k#
�]�]`+ - n]) � g] k# �]^�]��]�]˝]] RR 0# �] kå
+ œ]� k] - n]) �] kåO�] kå ˘]�]˝� ]) - n]) -˙ g]� k]
^&�]] t4� k] ˝]]^� + k] �] k� ˝] k] ˘ a]	 k] a+- œ] � k]

SUBRS � �]]	]` ı])� k]��]) k� � ]	 g]	] � k] ˝ a]˘!
�]�]�]	]]D SUBRT � �]] rˇ])˝]] n+Ds

-ˇ�]y SU
R �]) RTBRE S

� g]� RZBUU
� g]� SRBVE W

S �]˝] SUBSX
�]˝] SUBTXOTZ

T �]˝] RTBTZ
�]˝] SYBS[
�]) RTBTE U
� g]� SRBX

U �]) RTBVE W
� g]� SRBY

V �]˝] SUBSU
W �]) RTBX

� g]� SRBZ
X Ü]� WBU
Y Ü k]
] RRBSY

Ü]� WBW
Z �]) RTBY

� g]� SRBR[E
RR

R[ � g]+ RVBS[
Ü k]
] RRBRZ
Ü]� SBR[

RR � g]+ RWBS
Ü k]
] XBVZ
Ü k]
] RSBRE S
Ü]� WBRR

RS �]˝] R[BRXE SS
�]) RTBZE RT
� g]� SRBRSE
RT
� g]� SRBRX
� g]+ RVBSR
S˝]` TBRS

�������������������

g&�])] � q]�]y
R �]˝] XBRV

R˝]` UBR
Sı]˝] SBR

S �]˝] R[BSS
�]) RTBRT
� g]� SRBRZ
/ì] R[BTW

T �]˝] ZBTV
�]˝] SYBRZE S[
�]) RTBR[
Ü]� RUBW

U &]	] ZBSX
&]	] RRBTR
&]	] RSBRR
�]) RTBRUORY
� g]� SRBS[

V � g]� SRBSROST
W � g]� SRBST

Ü]� XBRU
X &]	] RSBR

�]) RTBRZ
Y �]) RTBS[
Z �]˝] SUBV
R[ �]) RTBSROST
RR �]˝] XBRV

Sı]˝] SBR



RWUZ �]¢]` SUBSVOUW
�]` � a]�])]+ � ) œ&D R SV k&�] k]I � Ÿ] ˝ a]� œ+
ı]+
 k] � k] �]�])&]) � ) )+] gt+D SW /�]O
^
]4 -�]) 
] k]�] ˝ a]�]� k] � œ+E F k&�] k]I �]+
�]`)]	 k] � œ] n+EG ˝] k] �]]+) 	] ˙]]	]]D F k&�] k]I
�]+ o-&)�]]
 k] � �]) œ] � œ] n+EG ˝] k] �]� `	] 	]
� )	]]D S SX /�]^
]4 ^� ˙ n]� k] ^�]˙]
]`
ı g])�] � k] ^	]� 
]� ) ı]_�˘]�] ˝]� ˘]�]� ˝]`
^&�]]�]` k&˝]` n+E � n]� k] +` o/�]]	] k� � k] k" � `
�] n]˙ g]&�]`� �]` + k]�]`D T SY ˙]+ t] 
]]�]
n+E �]+™ 0� ]�] ˙]�]] + œ]� k]D U

SZ 0	] ^&	] œ] k� � o]� " k� ( n])	] �]]&
� g])˙] t-^ˇ]�]])] + k] ˙]]4�]]E V ˘] t]& -ı]	]`
) n]�]	]` 	]+™ k&�]]E -]� ]�] � k] ˝]] k) ^�])
ı] œå� k] - n]) -]� ]�] � ` �]_˝]�] t] ^+
]]�]`
˙]] t4�]`D W T[ ˝]�] o/�]]	] k� � k] k" � `
^	]�]]	]` -]� ]�] � œ] ^&�]]�]` k&�]` - n])
ˇ])˝]` � ` �]])` ˙]]^˝]�] t] a&�] k� �]] k)
!]˝]` ı]` œ"�]` X - n]) � k] o/�]]	] k� � k] k" � k]
�]_˝] - n]) �]å` �]^+�]] k� �]]˛] -]� ]�]
k� �]]&
] œ] ı]) -]˝]] k&� œ]� k]D Y TR - n])

�]+ ˝ a])+` � ` �]å` -]�]]ä] k� �]]˛] -ı]	 k]
��]� “] g&˝] œ] � k] � k]˙ k]�]] - n]) � k] 0�] k� ˘ a]	 k]
a+- œ] � k] -]� ]�] k� 4� ! k]) � k] 
 k]� )
g&�] k) ! k]) ˝]� E ˘]]) œ] ^&�]]- œ] � k] /� ¹]

� œ)� k]D Z

TS -�] o-˙]`) k� ı k]å � ` ^�]�]]
]
� k] �]+ �]]˝] �]`�] k]B ˙ n]� k] +` 0�]� `
	]�]` $]
]` 	])�] + k] ˙]]˝]` n+ - n]) 0�]
ı]) ı]^¢]�] t] -]	 k] 
]�]˝]` Ÿ+E ˝ a]�] ˙]]	]

 k]˝ k] + k] ^� �])^�]�] œ] � ] �] n]�]�] ı]]�] n+D R[

TT 0�]` ˝])+E ˙]�] ˝ a]�] � k] �]�] �]]˝ œ] + k]˝]`
k&�] k]E ˝] k] ˙]]	] 
 k]	]] ^� o/�]]	] � ]

� k]"] ı]]�] n+ �]_
� &)�]]ä k] ı])
+` n+D RR TU � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E
˙]�] ˝]� � k] �]])` �]]˝ œ] ı g])` 	] + k] ˙]] t4E
˝]�] ˝]� �]+ ı]`æ` +)^�]ä] 	]+™ ^�] k"�]`D

SUBSXE TX ��]&]�]�]` k&� œ]D

TV -]� ]�] - n]) ı �]˛�]` ^�]" ˙]] t4� k]E
�]�]) � k] k) �]�& � �]` 	]+™ ^�] œ"� k]D R

TW 0�] ^&	] - n]) 0�] �]å` k� �]] k) � œ]
� k] “/ 	]+™ ˙]]	]˝]]E S 	] ��]� “] k� g&˝]E 	] � k]"]
�]_
� ^�] “( ^ı]˝]] ˙]]	]˝]] n+D T TX # `�
˙ n]� k] 	 g]+ k� ^&	] ˛ k]E U o/�]]	] k� � k] k" � `
�] n]˙ g]&�]`� �]` � n]�]` +` + k]�]`D V TY /�]O
^
]4 ^� ˙ n]� k] ˙]
]Ü]
]�] � k] ı]+
 k] k� ^&	] œ]
� œ]E ^˙]�] ^&	] ˝]� 	 g]+ ˙]+]ä] k� o-&)
	] �]�]]E 0�] ^&	] ˝]� 
] k]�] �]]Oı]` ) k+ ˛ k]
- n]) �]]&`O��]]+ � ) ) k+ ˛ k] W TZ - n])
˙]�] ˝]� ˙]
]Ü]
]�] -]� ) 0	] �]�]� k] �]+]
	] 
 k] �]�]]E ˝]�] ˝]� 0	+ œ]	 k] � k] “/ ˇ�]]	]
	] ^&�]]D X o/�]]	] k� � k] k" � ` �] n]˙ g]&�]`
�]` k4�]` +` + k]�]`D U[ ˝]�] & k] -]&�]`
� k]˝] � œ] + œ]� k]E 4� � k] �]]˛] 
 k] ^
]�]]
˙]]4�]] - n]) g&�] k) � k] ! k]å ^&�]] ˙]]4�]]D
UR & k] - n])˝ œ] +]˛] � k] ˘]� ` ı]`�] )+`
+ œ]�]`E 4� � k] �]]˛] 
 k] ^
]�]] ˙]]4�]] - n])
g&�])` � k] ! k]å ^&�]] ˙]]4�]]D Y US /�]O

^
]4 ˙]]�]˝ k] )+ k] �] œ]^� ˝ a]�] 	]+™ ˙]]	]˝ k]
^� ˝ a]�+])] Ü]� a] ^� �] ^&	] -] )+] n+D Z

UT 
 k]^� 	] 4� �]]˝] ˙]]	] 
] k] ^�
-�]) �]) k� �]]^
]� � k] ı]˝]] + k]˝]] ^�
˘] k]) ^� �] ı]+) � -]	 k]�]]
]] n+E R[ ˝] k] �]+
˙]]�]˝]] )+˝]] - n]) -ı]	 k] �]) � œ] � œ]ˇ] 	]+™

]�]	 k] k&˝]]D RR UU /�] �]˙]+ � k] ˝ a]�]
�]` ˝ n]�]]) )+ k] RS �] œ]^� ^˙]�] �]å` ˝ a]�]	 k]
�] k]˘]] �]` 	] + k]�]]E 0�] �]å` o/�]]	] � ] � k]"]
-] )+] n+D

UV ˝] k] -�]
] � œ] �]+ ^�]��]]�]�] k]��]
- n]) � a]^Ã�]]	]� &]�] � n]	] n+E ^˙]� k] 0�] k�
�]]^
]� 	 k] -ı]	 k] �]) k� � � “]˘]]^)�] œ] k�
1 ı]) #+)]�]] n+ ^� 0	 œ+ �]+` �]˝] ı])
�]]	]] k&H RT UW � a]�]` + k]�]] �]+ &]�]
-�]) 0�]� ] �]]^
]� -]	 k] ı]) 0� k]

SUBUT � �]] r)]˝] � œ] ^� �] �]�˝]Ds SUBUV
� �]] r� g]�]O g]�] � k] � ]�] � k]	 k]�]]�]]Ds

-ˇ�]y SU
R �]˝] XBSSE ST

S^˛] SBZ

S � g]� RXBST

T � g]� RXBSU

U � g]� RXBTX

V �] k]4 SBTR

W �]) RTBSUE SV
� g]� SRBSVE
SW

X Ü]� RBX

Y &]	] XBRT
�]˝] SWBWU
�]) RTBSW
� g]� SRBSX

Z �]) RTBSX

R[ �]) RTBSYOTR
� g]� SRB
SZOTT

RR �]] g� VBYE Z

�������������������

g&�])] � q]�]y
R � g]� SRBTT

S R^˛] VBRE S

T �]) RTBTS
Ü k]
] RBX

U 0˝] WBRRORT

V � g]� RXBSWE
SX

W 0˝] XBX
/ì] RRBX
Rı]˝] TBRZE S[
Sı]˝] SBV

X 0˝] XBST
Sı]˝] TBW

Y � g]� RXBTV

Z �]˝] SVBRT
�]) RTBTT
� g]� SRBTW

R[ R^˛] VBS
Sı]˝] TBR[

RR � g]� RSBTZE
U[

RS �]) RTBTV

RT � g]� RSB
USOUU



�]¢]` SUBUXQSVBS[ RWV[
k4�]] +` � )˝]] ı]]4I R UX � Ÿ] ˝ a]�]� k] �]˘]

� +˝]] gt+E �]+ 0� k] -ı]	]` �]])` � o]ı]^¢] ı])
-^ˇ]� ]) k&�]]D

UY 
 k]^� 	] -�]) � �]` �]+ a&�" &]�]
-ı]	 k] ^&
] � œ] � +	 k] 
]� k]E F� k])] �]]^
]�
k&) � ) )+] n+G S UZ - n]) -ı]	 k] � o]�]`

&]�] œ] � k] ı]`"	 k] 
]� k] - n]) �]&	]]�] �])]O
^�]�] œ] k� �]]˛] �]]	 k]Oı]`	 k] 
]� k]E V[ ˝] k]
0�] &]�] � ] �]]^
]� k4� k] ^&	] -]4�]]
^˙]�] ^&	] � ` 0�]	 k] 0��]`& �]` 	] � ` + k]�]`
- n]) 0�] �]å` -]4�]] ^˙]�]� ` 0� k] �]�])
�]` 	] + k]�]`D T VR - n]) �]+ 0� k] � å`O
� k]O� å` �]ä]] k&�]] - n]) 0�] ˙]�]+ œ( �
k&�]] ˙]+ t] � ı]^"�] œ] � k] œ( � ] ˙]]˝]] n+D

�]+ t] �]+ ) k]4�]] - n]) & t]˝] ı]`� k]�]]D U

SV ��]� “] k� )]˙] � ` ˝ a]
]	]] 0	] &�]
at� �]]^)�] œ] � k] � ` ˙]] �]� ˝]` n+E

˙] k] -ı]	]]O-ı]	]] &`ı]� V 
 k]� ) g&
 k+ � k]
^�]
]	 k] ^	]� 
]™D W S 0	]� œ] � k] ı] t]˘] � g]� “]
˛]™ - n]) ı] t]˘] �]�]�]&])D� X T �] œ]^�
� g]� “] at� �]]^)�] œ] 	 k] -ı]	 k] �]]˛] &`ı]� ˝] k]
^
]4 �]�]) ˝ k]
] 	]+™ ^
]�]]E U ˙]�]^�
�]�]�]&]) at� �]]^)�] œ] 	 k] &`ı]� œ] k� �]]˛]O
�]]˛] -ı]	]` a� _ıı]�] œ] � œ] ˝ k]
] �]` ^
]�]]D
V ˙]�] g&
+] -]	 k] � œ] k&) � ) )+]
˛]]E ˝] k] �]])` at� �]]^)�] t] t1 �]	 k] 
]�]™ - n])
�] k] �]�]™D W # `� -]ˇ]` )]˝] � k] ı a]� ])

]�]]�]` �]�]`E F k&�] k]E g&
+] -] )+] n+I
0�]� k] ^�]
]	 k] �]]+) ˘]
] k]DG X ˝]�] �]])`
at� �]]^)�] t] 0# ™ - n]) -ı]	]]O-ı]	]] &`ı]�

˝ n]�]]) � )	 k] 
]�]™D Y Y ˙] k] � g]� “] ˛]™
0	+ œ]	 k] �]�]�]&]) œ] � k] � +]E F-ı]	 k] ˝ k]
]
� œ] � k] ˛] k]å] +� œ] & k]E �] œ]^� +�]] k)
&`ı]� � a]�]	 k]�]]
 k] Ÿ+DG Z 
 k]^� 	] �]�]�]O
&]) at� �]]^)�] œ] 	 k] � +]E F�]]�]& �]+ +�]] k)
- n]) ˝ a]�+] k) ^
]4 ı g])] 	] ı] kåD /�]^
]4

SVBS � �]] r� g]�]O g]�] � k] � ]�] � k]	 k]�]]�]`Ds

˝ a]�] ˝ k]
] � k]˘]	 k]�]]
] œ] k� ı]]�] ˙]]� ) -ı]	 k]
^
]4 �])`& 
]]- k]DG R[ ˙]�] � k] �])`&O
	 k] ˙]] )+` ˛]™E ˝] k] g&
+] -] �]�]]D ˙] k]
at� �]]^)�] t] ˝ n]�]]) ˛]™ � k] �]]&` � ` &]�]˝] k�

^
]4 0�] k� �]]˛] o-&) ˘]
]` �]�]™ R - n])
&)�]]ä]] � o]& � ) ^&�]] �]�]]D RR �]]&
� œ] �]]� ` at� �]]^)�] t] �]` -]�]™ - n]) � +	 k]

]�]™E F�]]+�]E �]]+�]E +�]] k) ^
]4 &)O
�]]ä]] �] k]
] k]IG S RS �]�]) g&
 k+ 	 k] � +]E
F� Ÿ] �]˘] � +˝]] gt+E � Ÿ] ˝ a]� œ+ 	]+™ ˙]]	]˝]]DG

RT /�]^
]4 ˙]]�]˝ k] )+ k] T �] œ]^� ˝ a]�]
	] ˝] k] 0�] ^&	] � k] ˙]]	]˝ k] + k]E 	] +` 0�]
�]å` � k]D U

RU ��]� “] � ] )]˙] 0�] -]&�]` ˙ n]�]]
n+ ^˙]�]	 k] ı]) k&�] ˙]]	 k] � k] ı]+
 k] -ı]	 k]

&]�] œ] � k] � a]
]]�]] - n]) 0	 œ+ -ı]	]` & n]
]˝]
�] Ÿ]ı]`D V RV 4� � k] 0�]	 k] ı] t]˘] ˝] k] kå �
˘] t]&` k� ^�] k� ^&4E g&�] k) � k] & k] ˝] k] kå
- n]) ˝]`�] k) � k] 4� ˝] k]å]D + k)� � k]
0�]� ` � ]^�]
]`�]˝] k� � a]˝]]^�]� k&� ) �]+
ı]) k&�] ˘]
]] �]�]]D RW ^˙]�] &]�] � k]
ı] t]˘] ˝] k] kå ˘] t]&` k� ^�] k� ^�]
 k] ˛ k]E �]+
( n])	] �]�]] - n]) 0�]	 k] 0	] ı n]�] œ]� � k]
� ]) k]�]]) � ) k� ı] t]˘] ˝] k] kå - n]) � �]]4D
RX 0�]` ˝])+E ^˙]� k] & k] ˝] k] kå ˘] t]&` k�
^�] k� ^�]
 k] ˛ k]E 0�]	 k] & k] ˝] k] kå - n])
� �]]4D RY �]�]) ^˙]� k] ^�] “( 4� ˝] k]å]
˘] t]&` k� ^�] k� ^�]
 k] ˛ k]E 0�]	 k] �]]^
]� k�
ı n]� k]� ä]�]`	] � œ] �]]å� ) ^!ı]] ^&4D

RZ �] a+˝] �]�]�] �]]& 0	] &]�] œ] � ]
�]]^
]� -]�]] - n]) 0�]	 k] 0	]� k] ^+�]]�]
�] t]�]]D W S[ ^˙]� k] ı] t]˘] ˝] k] kå ˘] t]&` k�
^�] k� ^�]
 k] ˛ k]E �]+ -ı]	 k] �]]˛] - n])
ı] t]˘] ˝] k] kå 
 k]� ) -]� k] -]�]] - n]) 0�]	 k]

SVBRV �r˝] k]å]s � g]	]]	]` ˝] n]�] � ` 4�
/� ] “/ ˛]` ˙] k] � )`] S[yU ^� �] k] k� ])]])
˛]]D -^˝]y �]RU k&� œ]D SVBRWE RY ��]]yE
r˘] t]&`Ds

-ˇ�]y SU
R Ü]� RWBRV

S � g]� RSBUVE
UW

T �]˝] SVBRT

U �]˝] RTBUS

�������������������

-ˇ�]y SV
V � g]� RSBTV

^( �] SBRV

W � g]+ TBSYE SZ
Ü]� RZBX

X �]˝] XBSUE SW

Y � g]� RSBTV

�������������������

g&�])] � q]�]y
R Ü]� RZBZ

S � g]� RTBSVE
SX

T R^˛] VBW
Rı]˝] VBY

U �]˝] SUBUSE V[
�]) RTBTT

V � g]� RZBRSE
RT

W � g]� RZBRV



RWVR �]¢]` SVBSROTZ
� +]E F�]]^
]� E ˝ g]	 k] � a]� k] ı] t]˘] ˝] k] kå �] Ÿ]ı k]
˛ k]D k&�]E � Ÿ]	 k] ı] t]˘] ˝] k] kå - n]) � �]]4 Ÿ+DG R

SR �]]^
]� 	 k] 0�]� k] � +]E F�]]�]]�]E
-˘ k! - n]) ^�]��]]�]�] k]��] &]�]I ˝ g] ˛] k]å`
˘]`ä] œ] � œ] ^�]��]]�]�] k]��] )+]D � Ÿ] ˝ a]� k]
�] a+˝]O�]` ˘]`ä] œ] ı]) -^ˇ]� ]) gt&�]]D S

-ı]	 k] �]]^
]� k� �]]˛] � a]^�]�] t] �]	]]DG T

SS /�] k� �]]&E ^˙]� k] & k] ˝] k] kå ˘] t]&` k�
^�] k� ^�]
 k] ˛ k]E �]+ -]� k] -]�]] - n])
0�]	 k] � +]E F�]]^
]� E ˝ g]	 k] � a]� k] & k] ˝] k] kå
�] Ÿ]ı k] ˛ k]D k&�]E � Ÿ]	 k] & k] ˝] k] kå - n]) � �]]4
Ÿ+DG U ST �]]^
]� 	 k] 0�]� k] � +]E

F�]]�]]�]E -˘ k! - n]) ^�]��]]�]�] k]��] &]�]I
˝ g] ˛] k]å` ˘]`ä] œ] � œ] ^�]��]]�]�] k]��] )+]D � Ÿ]
˝ a]� k] �] a+˝]O�]` ˘]`ä] œ] ı]) -^ˇ]� ]) gt&�]]D
-ı]	 k] �]]^
]� k� �]]˛] � a]^�]�] t] �]	]]DG

SU -]^�]) � œ]E �]+ &]�] -]� k] -]�]]
^˙]� k] 4� ˝] k]å] ˘] t]&` k� ^�] k� ^�]
 k]
˛ k]D 0�]	 k] � +]E F�]]^
]� E � Ÿ] ˙]]	]˝]] ˛]]
^� ˝ g] 4� � # k]) o/�]]	] n+E ˝ g] ˙]+ t] 	]+™
�] k]˝]] �]+ t] �]` � "] “/ � )˝]] n+ - n]) ˙]+ t]
-	]]˙] 	]+™ ( "� ]˝]] �]+ t] � k] �]` �]" k])O
˝]] n+D V SV /�]^
]4 � Ÿ] $) �]�]] - n])
� Ÿ]	 k] ˙]]� ) ˝ k] k) ˘] t]&` k� ^�] k� ä]�]`	] � œ]
^!ı]] ^&4D �]+ 
 k]E ˙] k] ˝ k])] n+E �]+ )+]DG
SW ˙]�]]�] � œ] �]]^
]� 	 k] 0�]� k] � +]E F- k)
a&�" - n]) -]
]�]` &]�]E ˝ g] ˙]]	]˝]] ˛]]

	] ^� � Ÿ] ˙]+ t] 	]+™ �] k]˝]] �]+ t] �]` � "] “/
� )˝]] gt+ - n]) ˙]+ t] -	]]˙] 	]+™ ( "� ]˝]]
�]+ t] � k] �]` �]" k])˝]] gt+H SX ˝] k] ^( )E
˝ g]	 k] � k] k) ı n]� k]� �]] g+� ]) œ] k� ı]]�] �] œ] 	]+™
˙]�]] � ) ^&4E ˝]�] 
] n]"	 k] ı]) � a]� k] -ı]	 k]
ı n]�] œ] k� �]]˛] ��]]˙] �]` ^�]
]˝]]D

SY /�]^
]4 0�]� k] �]+ ˘] t]&` 
 k] 
] k]
- n]) ^˙]�] k� ı]]�] &�] ˝] k] kå Ÿ+E 0� k] k& & k] W

SZ �] œ]^� ^˙]�] k� ı]]�] n+E 0� k] - n])

SVBSX ��]]yE r˘] t]&`Ds

^&�]] ˙]]4�]] - n]) 0�] k� ı]]�] �] a+˝] + k]
˙]]4�]]D �]�]) ^˙]�] k� ı]]�] 	]+™ n+E 0�]� k]
�]+ �]` 
 k] ^
]�]] ˙]]4�]] ˙] k] 0�] k� ı]]�]
n+D R T[ /�] ^	]� �� k] &]�] � k] �]]+)
t-ˇ k] k) � œ] œ( � & k]E ˙]+ t] �]+ ) k]4�]] - n])

& t]˝] ı]`� k]�]]DG
TR ˙]�] o/�]]	] � ] � k]"] S ı g])`

�]^+�]] k� �]]˛] -]4�]] - n]) �]�] ��]� “]O
g&˝] 0�] k� �]]˛] + œ]� k]E T ˝]�] �]+ -ı]	]`

�]]	]&]) )]˙]�]À` ı]) � n] k# �]]D TS - n])
�]�] )]� �" œ] k� 
] k]�] 0�] k� �]]�]	 k] /� k¹
^� 4 ˙]] t4� k]D ˝]�] �]+ 
] k]�] œ] � k] 4� O
g&�] k) � k] -
]�] � k)�]]E # `� ˙ n]� k] 4�

˘])�]]+] � k]å œ] � k] �]� ^)�] œ] � k] -
]�]
� )˝]] n+D TT �]+ � k]å œ] U � k] -ı]	 k]
&]�]™ ˝])( � k)�]] �]�]) �]� ^)�] œ] � k]
�]]�]™ ˝])( D V

TU /�] k� �]]& )]˙]] 0	] 
] k]�] œ] � k] ˙] k]
0�] k� &]�]™ ˝])( Ÿ+ � k+�]]E F� k] k) ^ı]˝]]
� k] -]�]`�] ı]]	 k]�]]
] k]E -]- k]E 0�] )]˙] k�
�]]^)�] �]	] ˙]]- k] ˙] k] a&^	]�]] � ` � a]Î O
-]˝] � k] ˝ a]�+] k) ^
]4 ˝ n]�]]) ^� �]] �]�]] n+D
TV /�]^
]4 ^� � Ÿ] � g]�]] ˛]] - n]) ˝ a]�]	 k]
� a]� k] �]]	]] ^&�]]D � Ÿ] ı�]]�]] ˛]] - n]) ˝ a]�]	 k]
� a]� k] ı]]	]` ^ı]
]]�]]D � Ÿ] -˙]	]�]` ˛]] - n])
˝ a]�]	 k] � a]� k] -ı]	 k] �]) #+)]�]]D W TW � Ÿ]
	 o]�]] ˛]]� - n]) ˝ a]�]	 k] � a]� k] � ı] kå ^&4D X � Ÿ]
�]`�]]) ı]å] - n]) ˝ a]�]	 k] � k])` k&�]�]]
] � `D
� Ÿ] ˙ k]
] � œ] ˛]] - n]) ˝ a]�] � a]�]� k] ^�]
]	 k]
-]4DG Y TX ˝]�] 	 k]� ˙]	] 0�]� k] � œ+� k]E
FÜ]� a]E +�]	 k] � �] ˝ a]� k] � g]�]] k&�]] - n])
�]]	]] ^�]
]]�]] �]] ı�]]�]] k&�]] - n]) ˝ a]� k]
ı]]	]` ^ı]
]]�]]H Z TY +�]	 k] � �] ˝ a]� k]
4� -˙]	]�]` k&�]] - n]) -ı]	 k] �])
#+)]�]]E �]] 	 o]�]] k&�]� ) ˝ a]� k] � ı] kå
^&4H TZ +�]	 k] � �] ˝ a]� k] �]`�]]) �]]

SVBTW � �]] r� k] k) ı]]�] ˝]	] %� 	 k] � k] � ı] kå
	]+™ ˛ k]Ds

-ˇ�]y SV
R � g]� RZBRWE

RX

S � g]� RWBR[

T /ì] RSBS

U � g]� RZBRYE
RZ

V � g]� RZB
S[OST

W � g]� RZB
SUOSW

�������������������

g&�])] � q]�]y
R �]˝] RTBRS

�]) UBSV
� g]� YBRY
� g]+ RVBS

S &]	] XBRT

T �]˝] RWBSX

U � g]+ R[BRU

V �]˝] SVBUR

W /ì] RTBS
T� g]+ V

X �]] g� SBRVE RW

Y S˝]` RBRW

Z �]˝] R[BUS



�]¢]` SVBU[QSWBRW RWVS
˙ k]
] � œ] k&�]] - n]) ˝ a]�]� k] ^�]
]	 k] -]4HG
U[ ˝]�] )]˙]] 0	]� k] � k+�]]E F� Ÿ] ˝ a]�]� k] �]˘]
� +˝]] gt+ ^� ˙] k] a� ! ˝ a]�]	 k] � k] k) /	] ! k] k"O
� k]O! k] k" �]]/�] œ] � œ] � k] ^� �]` 4� k� �]]˛]
^� �]]E �]+ � k] k) �]]˛] ^� �]]DG R

UR /�] k� �]]& )]˙]] 0	] 
] k]�] œ]
� k] ˙] k] 0�] k� �]]�]™ ˝])( Ÿ+ � k+�]]E
F k+ �]]^ı]˝] 
] k]�] k]E � k] k) �]]�]	 k] � k] g&)
+ k] ˙]]- k] S - n]) +� k]�]] ˙]
]	 k]�]]
]` 0�]
-]�] � œ] ˘]
 k] ˙]]- k]E T ˙] k] � n]˝]]	] - n])
0�] k� g&˝] œ] k� ^
]4 ˝ n]�]]) � ` �]�]` n+D U

US /�]^
]4 ^� � Ÿ] � g]�]] ˛]] �]�]) ˝ a]�]	 k]
� a]� k] �]]	 k] � k] a� ! 	]+™ ^&�]]D � Ÿ] ı�]]�]]
˛]] �]�]) ˝ a]�]	 k] � a]� k] ı]`	 k] � k] a� ! 	]+™
^&�]]D UT � Ÿ] -˙]	]�]` ˛]] �]�]) ˝ a]�]	 k]
� a]� k] -ı]	 k] �]) 	]+™ #+)]�]]D � Ÿ] 	 o]�]]
˛]] �]�]) ˝ a]�]	 k] � a]� k] � ı] kå 	]+™ ^&4D
� Ÿ] �]`�]]) ı]å] - n]) ˙ k]
] � œ] ˛]] �]�]) ˝ a]�]	 k]
� k])` k&�]�]]
] 	]+™ � `DG UU ˝]�] � k] �]`
0�]� k] � œ+� k]E FÜ]� a]E +�]	 k] � �] ˝ a]� k] � g]�]]
�]] ı�]]�]] �]] 4� -˙]	]�]` �]] 	 o]�]] �]]
�]`�]]) �]] ˙ k]
] � œ] k&�]] - n]) ˝ k])` � k]�]] 	]+™
� `HG UV ˝]�] )]˙]] 0	]� k] � k+�]]E F� Ÿ]
˝ a]�]� k] �]˘] � +˝]] gt+ ^� ˙] k] a� ! ˝ a]�]	 k] � k] k)
/	] ! k] k"O� k]O! k] k" �]]/�] œ] � œ] � k] ^� �]` 4�
k� �]]˛] 	]+™ ^� �]]E �]+ � k] k) �]]˛] �]` 	]+™

^� �]]DG V UW � k] 
] k]�] +� k]�]] k� ^
]4
	]]�] + k] ˙]] t4� k]E� W �]�]) 	 k]� ˙]	] +� k]�]]
� ` •ä]&�]` ı]] t4� k]Ds X

SW ˙]�] �]`� a] � k] �]])` �]]˝ œ] �]˝]]
˘ a]� ]E ˝] k] 0�]	 k] -ı]	 k] ˘ k]
] œ] � k]

� +]E S r˝ a]�] ˙]]	]˝ k] + k] ^� -�] � k]
& k] ^&	] �]]& ( �]+ � ] ˝�] k]+]) n+ Y - n])
o/�]]	] k� � k] k" � k] � ]# ı]) 
]"� ]� ) �]])

$]
]	 k] k� ^
]4 �] Ÿ]ı] ^&�]] ˙]]4�]]Ds Z

T ˝]�] Ü]ˇ]]	] �]]˙]� - n]) 
] k]�] œ] k�

SVBUW ��]]yE r� ]" $]� k] ˙]] t4� k]Ds �]]	]`
˙]`�]	] � k]D

� a]^�]�]]E n� ( ] 	]]�] k� �]+]�]]˙]� k�
- t]�]	] � œ] /� ¹] a+4D R U 0	+ œ]	 k]
^�]
]� ) �]]^ä]�] � ` S ^� n� � k] �]`� a]
� k] !
] � k] ı]� œå � - n]) �]]) $]
 œ]D
V �]�]) � k] � + ) k+ ˛ k]E r˝�] k]+]) k� �]˝]
	]+™ ˝]]^� 
] k]�] o+�]]�]] 	] �]˘]] œ&Ds

W �]`� a] � n]˝]^	]�]]+ � œ] �]�] n]	] k� �])
� œ] ˛]]E ˙] k] ı]+
 k] 4� � k]æ` ˛]]D T

X ˙]�] �]+ �]]	]] �]] )+] ˛]]E� ˝] k] 4�
- n])˝] 0�] k� ı]]�] � a]�]� g]&]) ˝ k]
] � `
�] k]˝]
] 
 k]� ) -]�]` ˙] k] �] a+˝] �] t+�]] ˛]]D
�]+ 0�] k� ^�]) ı]) ˝ k]
] t0 k$
]	 k] 
]�]`D
Y �]+ k&�]� ) ˘ k]
 k] �]å� 0 k# - n])
� +	 k] 
]� k]E r�]+ - n])˝] �] œ] ˝ k]
] �])O
�]]& � ) )+` n+H Z /� k] t1 ˘ k] &]�] œ] � œ]
� k]˘]� ) ı n]�]] �])`�] œ] � k] ^&�]] ˙]] �]� ˝]]
˛]]Ds R[ �]`� a] 	 k] �]+ ˙]]	]� ) ^� � k]
-]ı]�] � œ] �]] �]]˝] � ) ) k+ Ÿ+ � +]E
r˝ a]�] /�] - n])˝] � k] �] œ] ı] k)�]]	] � )
) k+ + k]H /�]	 k] ˝] k] � k])` �]]^˝]) 4� �]^æ�]]
� ]�] ^� �]] n+D RR �])`�] ˝] k] +� k]�]]
˝ a]�+] k) �]]˛] + œ]� k]E U �]�]) � Ÿ] +� k]�]] ˝ a]�+] k)
�]]˛] 	]+™ ) gt+�]]D V RS /�]	 k] � k] k) �])`)
ı]) � a]�]� g]&]) ˝ k]
] �]
]� ) � k] k) &( 	]]4
˙]]	 k] � ` ˝ n]�]])` � ` n+D W RT � Ÿ] ˝ a]�]� k]
�]˘] � +˝]] gt+E �]])` a&^	]�]] � œ] ˙]+ t] � +™
� a]�]�]�])` � ] Ü]˘]]) ^� �]] ˙]]4�]]E �]+ t]
/�] - n])˝] � ` �]]& � œ] /�] k� � ]�] � ` ˘]˘] “]
� ` ˙]]4�]`Ds X

RU ^( ) 0	] �]])+ œ] � œ] � k] 4� E
˙] k] �] g+&] /�� ^)�] k]˝]` � +
]]˝]] ˛]]E Y

Ü]ˇ]]	] �]]˙]� œ] k� ı]]�] �]�]] Z RV - n])
0�]	 k] 0	]� k] � +]E r-�]) � Ÿ] 0� k] ˝ a]�+] k)
+]˛] œ] ı]� å�]] gt&E ˝] k] ˝ a]�] � a]� k] �]]
& k]� k]Hs R[ 0	+ œ]	 k] � +] ^� � k] 0� k] ˘] t]&` k�
T[ ^�] k� œ&� k]D RR RW ˝]�] � k] �] g+&]E

SWBU � �]] r^�])�˝]]) � œ)Ds SWBX � �]]
r� k]ä] � k] k"� �]�]]4  n]#] ˛]]Ds

-ˇ�]y SV
R 	]`˝] RZBRX

�]˝] R[BU[
�]) ZBUR
/ì] WBR[

S �]˝] XBST

T �]˝] RYBYE Z

U Ü]� RSBZ
Ü]� S[BR[

V ˙]� SBY
Ü k]
] ZBUE V

W Sı]˝] SBZ

X ) k]�] SBWE X

�������������������

-ˇ�]y SW
Y ^	]� “] RSBRU

�]) RUBRE S
� g]� SSBRE S
� g]+ RTBR

Z �]˝] RWBSR
�]˝] S[BRYE RZ
�]˝] SXBSW
�]) RVBRV
� g]+ RZBRW

�������������������

g&�])] � q]�]y
R �]˝] SWBVX

� g]� TBS
� g]+ RRBUZ
� g]+ RYBRTE SU

S �]˙] SBS

T �]) RUBTOZ
� g]+ RSBROY

U ��] RVBRR

V �]) RUBX

W �]) RUBY
� g]+ RSBX

X �]) RUBZ

Y �]˝] R[BSE U
� g]+ RTBS

Z �]) RUBR[E RR
� g]� SSBTOW

R[ � g]+ RRBVX

RR ^	]� “] SRBTS
˙]� RRBRS
�]˝] SXBT



RWVT �]¢]` SWBRXOTV
�]`� a] � k] ı]� å�]]	 k] k� ^
]4 �]+` �] n]� ]
gt%æ	 k] 
]�]]D
RX ^�]	]O�]�]`) � ` ) k]"` k� ˝�] k]+]) R

k� ı]+
 k] ^&	]E ˘ k]
 k] �]`� a] k� ı]]�] -]4
- n]) 0�]� k] ı g]!	 k] 
]� k]E r˝ g] � + t] ˘]]+˝]] n+
^� +�] ˝ k] k) ^
]4 ( �]+ � ] �]]	]] �]]	 k] � `
˝ n]�]])` � œ)Hs S RY 0�]	 k] � +]E r�]+)
� œ] ( 
] t]O( 
] t] -]&�]` k� ı]]�] ˙]]- k]
- n]) 0�]� k] � + k]E F� a]Í � +˝]] n+E r� k] k)
^
]4 ˝]�] ^� �]] �]�]] �]˝] ı]]�] -]
�]�]] n+D � Ÿ] -ı]	 k] ˘ k]
] œ] k� �]]˛] ˝ k] k)
�]) � œ] ( �]+ � ] ˝�] k]+]) �]	]] t1 �]]DsGs
RZ ˝]�] ˘ k]
] œ] 	 k] # `� � n]�]] +` ^� �]] ˙ n]�]]
�]`� a] 	 k] 0	]� k] � +] ˛]] - n]) ( �]+ � `
˝ n]�]])` � `D

S[ ˙]�] �]]�] a+ “/ T ˝] k] �]+ -ı]	 k]
RS ˘ k]
] œ] k� �]]˛] �]]	]] �]]	 k] � n]# ]D� U

SR ˙]�] � k] �]] ) k+ ˛ k]E ˝] k] 0�]	 k] � +]E
r� Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E ˝ a]�]� œ] � k] 4�
� k] k) �]]˛] ^�]��]]�]�]]˝] � ) k� � a]� k] ı]� åO
�]] k&�]]Ds V SS �]+ � a]	]� ) � k] �] a+˝]
a&�]` a+4 - n]) 4� O4� � ) k� 0�]� k]

ı g]!	 k] 
]� k]E rÜ]� a]E �]+ � Ÿ] ˝] k] 	]+™ gt+
	]Hs ST 0�]	 k] � +]E r˙] k] � k] k) �]]˛]
� " k] k) � œ] +]˛] $]
]˝]] n+E �]+` � k] k) �]]˛]
^�]��]]�]�]]˝] � k)�]]D W SU �]+ �]˘] n+
^� o/�]]	] � ] � k]"] ˝] k] ˙]] +` )+] n+E
# `� ˙ n]�]] 0�] k� �]] k) � œ] ^
]�]] n+E �]�])
0�] -]&�]` � ] �] a+˝] � a])] + k]�]] X ˙] k]
o/�]]	] k� � k] k" k� �]]˛] ^�]��]]�]�]]˝] � ) k�

0� k] ı]� å�]] k&�]]I Y 0�] -]&�]` k� ^
]4
-˘!] ˝] k] �]+ + k]˝]] ^� �]+ ı n]&] +` 	]
a+-] + k]˝]]Ds Z SV ˝]�] �] g+&] 	 k]E ˙] k]

0�] k� �]]˛] �]À])` � )	 k]�]]
]] ˛]]E 0�]� k]
� +]E r)��]`E �]+ � Ÿ] ˝] k] 	]+™ gt+ 	]Hs
�]`� a] 	 k] 0�]� k] � +]E r˝ g]	 k] � a]& � +
^&�]] n+Ds

SWBS[ � �]] r� k]ä] � k] k"� �]�]]4  n]#]Ds

SW ˙]�] � k] �]]	]] �]] ) k+ ˛ k]E ˝] k] �]`� a]
	 k] 4� ) k]"` 
]` - n]) Ü]]˛ “]	]] � œ] ˇ]	�]O
�]]& k&� ) 0� k] ˝] k]å] R - n]) ˘ k]
] œ] � k]
k&� ) � +]E r
] k]E �]]- k]D �]+ � k] k) �])`)

� ` ^	]�]]	]` n+Ds S SX ^( ) 0�]	 k] 4�
ı�]]
]] ^
]�]] - n]) Ü]]˛ “]	]] � œ] ˇ]	�]�]]&
k&� ) 0	 œ+ ^&�]] - n]) � +]E r˝ a]�] �]�]

/�]� œ] � k] ı]`- k] T SY �] œ]^� �]+ � k] k)
� g]	] � ` ^	]�]]	]` n+E U ˙] k] � )]) � k]
ı]� ] � )˝]] n+ V - n]) ˙] k] �] a+˝] œ] k�
ı]]ı] œ] � ` �]]( ` k� ^
]4 �]+]�]] ˙]]4�]]D W

SZ �]�]) � Ÿ] ˝ a]�]� k] � +˝]] gt+E -�] � k] � Ÿ]
�]+ &]�]O�]^&)] 0�] ^&	] ˝]� +)O
^�]ä] 	]+™ ı]` t1 �]]E ^˙]�] ^&	] � Ÿ] -ı]	 k]
^ı]˝]] k� )]˙] � œ] ˝ a]�+] k) �]]˛] 	]�]`
&]�]O�]^&)] 	] ı]` t1 Ds X T[ -]^�]) � œ]
0	+ œ]	 k] ı])� k]��]) � ` ˝]])`( � œ] �]`˝]�
�]]4 - n]) ^( ) ˙ n]˝ g]	] ı]+]å � ` ˝])(
^	]� 
] �]4D Y

TR /�] k� �]]& �]`� a] 	 k] 0	]� k] � +]E
r-]˙] � ` )]˝] � k] k) �]]˛] ˙] k] + k]�]] 0�]� `
�]˙]+ � k] ˝ a]�] �]�]� ] ^�]��]]�] $�]�]�]]
˙]]4�]]� �] œ]^� ^
]�]] n+E F� Ÿ] ˘])�]] k+ � k]
�]] tÎ �]] - n]) � ao]$ � ` � k] œå ^˝]˝])O^�]˝])
+ k] ˙]] t4�]`DG Z TS 
 k]^� 	] ˙]�] � a]� k]
•ä]&] � ) ^&�]] ˙]]4�]]E ˝] k] � Ÿ] ˝ a]�]� k] ı]+
 k]
�]
]`
] ˙]] t1 �]]Ds R[ TT �]�]) ı]˝])�]
	 k] 0�]� k] � +]E r˝ k] k) �]]˛] ˙] k] + k]�]] 0�]� `
�]˙]+ � k] ˘]] k+ �]]� ` �]�]� ] ^�]��]]�] $�]O
�]�]] ˙]]4E �]�]) � k])] ^�]��]]�] � �]` 	]+™
$�]�]�]]4�]]Ds RR TU �]`� a] 	 k] 0�]� k]
� +]E r� Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E /�]` )]˝]
� a]� �] k� �] t]�] k&	 k] � k] ı]+
 k] ˝ g] ˝]`	]
�]]) � a]� k] ˙]]	]	 k] � k] /	]� ]) � ) k&�]]Ds RS

TV ı]˝])�] 	 k] 0�]� k] � +]E r˘]] k+ � a]� k] ˝ k] k)
�]]˛] �])	]] ı] kåE ˝]�] �]` � Ÿ] ˝ a]� k] ˙]]	]	 k] � k]

SWBT[ � �]] r�]˙]	]Ds SWBTR ��]]yE r˝ a]�]
# k]� ) �]]- k]� k]Ds

-ˇ�]y SW
R ^	]� “] RSBRY

^	]� “] STBRV
� g]� SSBR

S �]) RUBRSORW
� g]� SSBXORT

T ��] RWBW

U �]) RUBRXOSR
� g]� SSBRU

V � g]� SSB
SROST
� g]+ WBX[
� g]+ RTBSRE SS

W �]˙] URBZ
�]) RUBS[
� g]� SSBSR
� g]+ RTBSW

X ��] SXBSV

Y � g]� SSBSS
� g]+ RXBRS

Z �]) RUBSR

�������������������

g&�])] � q]�]y
R R a� ) R[BRW

S �]) RUBSS
� g]� SSBRZ
R a� ) RRB
STOSW

T �]) RUBST
� g]� SSBS[

U R a� ) R[BRW

V ^	]� “] SUBY
^�]� “] TRBTR
/ì] XBSS

W �]˝] S[BSY
�]) RUBSU
/( RBX
/ì] ZBS[E SS

X �]) RUBSV
� g]� SSBRY

Y � g]� SSBTZ
� g]+ RYBR

Z ˙]� RTBX
�]) RUBSXE SY
� g]+ RWBTS

R[ �]˝] SYBX
�]˝] SYBRW

RR �]) RUBSZOTR

RS �]) RUBT[
� g]� SSBTU
� g]+ RTBTY



�]¢]` SWBTWOVV RWVU
+)^�]ä] /	]� ]) 	]+™ � tÎ �]]Ds R �]]� `
�]�]` ˘ k]
] œ] 	 k] �]` �]+` � +]D

TW ˝]�] �]`� a] -ı]	 k] ˘ k]
] œ] k� �]]˛] �]˝]O
�]�]	]` S 	]]�] � ` ˙]�]+ -]�]] - n]) 0�]	 k]
˘ k]
] œ] � k] � +]E r� Ÿ] �]+ t] Ü]]˛ “]	]] � )	 k] ˙]]
)+] gt+E ˝ a]�] �]+™ � n] k# )+	]]Ds T TX - n])
0�]	 k] ı]˝])�] - n]) ˙]�&` k� & k]	] œ] � k]" œ] � k]
-ı]	 k] �]]˛] ^
]�]]D 0�]� ] ˙]` �] a+˝]
� k]˘ n]	] + k] 0# ] - n]) �]+ a&�] � k] � k]+]
]
+ k]	 k] 
]�]]D U TY ˝]�] 0�]	 k] 0	]� k] � +]E
r� k])] �]	] �] a+˝] a&�]` n+E �]+ t] ˝]� ^�
� k])` �])	 k] ˙ n]�]` +]
]˝] + k] )+` n+D ˝ a]�]
�]+™ #+) k] - n]) � k] k) �]]˛] ˙]]�]˝ k] )+ k]Ds V

TZ ^( ) �]+ ˛] k]å] -]� k] �]�]] - n]) � at]+ k�
�]
] ^�])� ) �]+ Ü]]˛ “]	]] � )	 k] 
]�]]E W r� k] k)
^ı]˝]]E -�]) + k] �] k� ˝] k] �]+ ı�]]
]] X � k] k)
�]]�]	 k] � k] +"] k&D ^( ) �]` � k])` �])ä]` 	]+™
�]_
� ˝ k])` �])ä]` ı g])` + k]Ds Y

U[ ˙]�] �]+ -ı]	 k] ˘ k]
] œ] k� ı]]�]
�]]ı]�] -]�]]E ˝] k] 0�]	 k] k&�]] ^� � k] �] k]
) k+ Ÿ+D 0�]	 k] ı]˝])�] � k] � +]E r�]]
˝ a]�] 
] k]�] � k] k) �]]˛] ˛] k]å` k&) k� ^
]4
�]` 	]+™ ˙]]�] �] k� H Z UR ˙]]�]˝ k] )+ k] R[

- n]) Ü]]˛ “]	]] � )˝ k] )+ k] RR ˝]]^� ˝ a]�]
ı])`�]] � œ] 	] ı]å k]D RS ^&
] ˝] k] � k]�]�
˝ n]�]]) � n+E �]�]) �])`) � �]ä] k]) n+Ds RT

US ^( ) �]+ g&�])` �]]) �]�]] - n]) �]+
� +� ) Ü]]˛ “]	]] � )	 k] 
]�]]E r� k] k) ^ı]˝]]E
-�]) � a]� k] �]+ ı�]]
]] ı]`	]] +` n+ - n])
/� k] +"]�]] 	]+™ ˙]] �]� ˝]]E ˝] k] ˝ k])` �])ä]`
ı g])` + k]Ds RU UT �]+ ^( ) ˘ k]
] œ] k� ı]]�]
-]�]] - n]) 0�]	 k] 0	 œ+ �] k]˝]] a+-] ı]]�]]
�] œ]^� 0	]� ` - t]� œ] 	]™& � k] �] k]^�]
] ˛]™D
UU ˝]�] �]+ 0	 œ+ �]+™ ! k]å� ) 4� �]])
^( ) �]�]] - n]) ˝]`�])` �]]) �]` 0�]	 k] �]+`
Ü]]˛ “]	]] � `D UV /�] k� �]]& �]+ ^( )
-ı]	 k] ˘ k]
] œ] k� ı]]�] -]�]] - n]) 0�]	 k]

SWBUR � �]] r0˝� a]� Ds

� +]E r˝ a]�] k4� k] �]˝] � œ] �] k] ) k+ + k] - n])
-])]�] � ) ) k+ + k]I k&�] k]E �]+ �]å` -]
�]�]` n+ ^� o/�]]	] k� � k] k" k� �]]˛] ^�]��]]�]O
�]]˝] � ) k� 0� k] ı]]^ı]�] œ] k� +]˛] �] Ÿ]ı] ^&�]]
˙]]4D UW 0# k]E -]- k] ˘]
 œ]D k&�] k]E
� a]�]� k] �]À])` � )	 k]�]]
]] ı]]�] -] �]�]]
n+Ds UX �]+ �] k]
] +` )+] ˛]] ^� ˝]�]`

�] g+&] -] �]�]]E ˙] k] 0	] �]])+ œ] � œ] � k] 4�
˛]]D 0�] k� �]]˛] ˝]
]�]] œ) - n]) 
]]^# �] t]
^
]4 a+4 
] k]�] œ] � ` 4� �]å` �]`å ˛]` ^˙]� k]
Ü]ˇ]]	] �]]˙]� œ] - n]) 
] k]�] œ] k� � a]^�]�]]- œ]
	 k] � k]˙]] ˛]]D R

UY 0�] k� �]]˛] ^�]��]]�]�]]˝] � )	 k]O
�]]
 k] 	 k] 0	 œ+ �]+ � +� ) 4� ^	]�]]	]`
&` ˛]`E r^˙]� k] � Ÿ] ˘ g]� gt]�]]E �]+` n+D 0� k]
^�])�˝]]) � ) 
 k]	]]Ds UZ �] g+&] 	 k]
�]`ˇ k] �]`� a] k� ı]]�] ˙]]� ) 0�]� k] � +]E
r	]�]�� ])E )��]`Is - n]) 0� k] ı�]]) � k]
˘ g]�]]D V[ �]�]) �]`� a] 	 k] 0�]� k] � +]E
r˝ g] �]+ t] ^� �] /)] k& � k] -]�]] n+Hs S ˝]�]
0	+ œ]	 k] -]� k] �]æ� ) �]`� a] � k] ı]� å ^
]�]]
- n]) ^+)]�]˝] � œ] 
 k] ^
]�]]D VR �]�])
˝]�]` ˙] k] �]`� a] k� �]]˛] ˛ k] 0	]� œ] � k] 4�
	 k] +]˛] �]æ]� ) -ı]	]` ˝]
]�]]) �]™˘]`
- n]) �]+]�]]˙]� k� &]�] ı]) �]]) � ) k�
0�]� ] � ]	] 0å] ^&�]]D T VS ˝]�] �]`� a]
	 k] 0�]� k] � +]E r-ı]	]` ˝]
]�]]) ��]]	]
� œ] )�] 
 k]E U /�]^
]4 ^� ˙] k] ˝]
]�]])
0# ]˝ k] Ÿ+ � k] ˝]
]�]]) � k] +` 	]]�] ^� 4
˙]] t4� k]D V VT �]] ˝ a]� k] 	]+™ 
]�]˝]] ^�
� Ÿ] -ı]	 k] ^ı]˝]] � k] �]+ ^�]	]˝]` � ) �]� ˝]]
gt+ ^� �]+ /�]` ı]
] ��]� “] g&˝] œ] � ` RS

� k] �]` ä�]]&] ı]
]"	 œ] � k] k) ı]]�] � k]˙] k&H W

VU k4� k] � œ] �]]�¾] � œ] ^
]�]` �]+ �]]˝] n� � k]
ı g])` + k]�]` ^� �]+ �]�] a� ! + k]	]] ä]Î )`
n+Hs VV ˝]�] �]`� a] 	 k] �]`å � k] � +]E

r�]] ˝ a]�] ˝]
]�]] œ) - n]) 
]]^# �] t] 
 k]� )
� a]� k] ^�])�˝]]) � )	 k] -]4 + k]E �]]	] k] � Ÿ]

-ˇ�]y SW
R � g]� SSBTT

S � g]+ RYBR

T �]) RUBTSOTW
� g]� SSBU[

U �]�] VTBT

V �]) RUBTU

W /ì] VBX

X �]˝] S[BSS
� g]+ RYBRR

Y �]) RUBTW
� g]� SSBUS
� g]+ VBT[
� g]+ WBTY
/ì] R[BZ

Z �]) RUBTXOUS
� g]� SSBUV

R[ �]) RTBTT
Rı]˝] VBY
Ü]� RWBRV

RR � g]� RYBR
) k]�] RSBRS
/( WBRY
Rı]˝] UBX

RS �]˝] WBRT
� g]� SSBUW

RT �]) RUBTY
) k]�] XBST

RU �]˝] WBR[
� g]+ RSBSX

�������������������

g&�])] � q]�]y
R �]) RUBUTOUX

� g]� SSBUXOVR
� g]+ RYBT

S �]˙] URBZ

T �]) RUBUX
� g]� SSBV[
� g]+ RYBR[

U � g]+ RYBRR

V 0˝] ZBW

W S)] WBRX
&]	] XBR[
�]˝] UBRR



RWVV �]¢]` SWBVWOXV
� k] “/ 
 a] k")] gt+H � Ÿ] +) ^&	] � o]^&) � œ]
� n]#� ) ^�]�]]�]] � )˝]] ˛]]E R ^( ) �]`
˝ a]�]	 k] � a]� k] ^+)]�]˝] � œ] 	]+™ ^
]�]]D S

VW �]�]) �]+ �]�] /�]^
]4 a+-] n+
˝]]^� �]^�]��]�]˝]]- œ] 	 k] ˙] k] ^
]�]] n+
�]+ ı g])] + k]Ds T ˝]�] �]] k) ˘ k]
 k] 0� k] ! k]åO
� ) �]]�] �]4D U

VX ^˙]	] 
] k]�] œ] 	 k] �]`� a] � k] ^�])�˝]])
^� �]] � k] 0� k] �]+]�]]˙]� n� ( ] k� ı]]�]

 k] �]4E V ˙]+ t] �]]�¾]` - n]) � a]^�]�]] /� ¹]
˛ k]D W VY �]�]) ı]˝])�] a� ! g&)` ı])
)+� ) �]`� a] k� ı]` k!Oı]` k! �]�]] - n]) �]+]O
�]]˙]� k� - t]�]	] ˝]� -] �]�]]D o-&)
˙]]	 k] k� �]]& �]+ �]) k� � k]�]� œ] k� �]]˛]
� n]# �]�]] ^� k&� k] -]� k] �]] + k]�]]D X

VZ Ü]ˇ]]	] �]]˙]� - n]) ı g])` �]+]O
�]�]] �]`� a] � k] �]]) $]
]	 k] k� ^
]4 0�] k�
^�]
]]( � g]# ` �]�]]+` gt%æ )+` ˛]`D Y

W[ �] a+˝]O� k] � g] k# �]�]]+ -]4 �]�]) 4�
�]` k4�]` �]�]]+` 	]+™ ^�]
]`E ^˙]�]� k]
�]`� a] � k] & k]�]` #+)]�]] ˙]]4D Z �]]& � œ]
& k] �]�]]+ -]4 WR - n]) 0	+ œ]	 k] � +]E
r/�] -]&�]` 	 k] � +] ˛]]E F� Ÿ] ı])� k]��]) k�
� o]^&) � k] %] �]� ˝]] gt+ - n]) ˝]`	] ^&	] k�

o-&) /� k] �]å] � ) �]� ˝]] gt+DGs R[

WS �]+ � a]	]� ) �]+]�]]˙]� 0# �]�]] - n])
0�]	 k] �]`� a] � k] � +]E r�]] ˝ g] ˙]�]]�] � œ]
a� ! 	]+™ � k+�]]H �]] ˝ g] � a]	] 	]+™

)+] ^� � k] ˝ a]�] ı]) �]]O�]] /
]O
ä]]�] 
]�]] ) k+ Ÿ+Hs RR WT �]�]) ˝]�]
�]` �]`� a] ˘ a]ı] )+]D RS �]+]�]]˙]� 	 k] ^( )
0�]� k] � +]E r� Ÿ] ˝ a]� k] ˙]`^�]˝] ı])� k]��]) � `
�]ı]˛] ^&
]]˝]] gt+E +� œ] �]˝]]E �]] ˝ g] ı])O
� k]��]) � ] � k]"] �]�]`+ n+Hs RT WU �]`� a]
	 k] 0�]� k] � +]E r˝ g]	 k] � a]& � + ^&�]] n+D
^( ) �]` � Ÿ] ˝ a]�] 
] k]�] œ] � k] � +˝]] gt+E
-�] � k] ˝ a]�] o/�]]	] k� � k] k" RU � k] �]_˝]O
�]]
]` ı])� k]��]) k� &] t4 +]˛] � n]# ] RV - n])

-]� ]�] k� �]]&
] œ] ı]) -]˝]] k&�] k]� k]Ds R

WV ˝]�] �]+]�]]˙]� 	 k] �]+ � +˝ k] a+4
-ı]	]] ˘] k]�]] ( ]å]E r/�]	 k] ı])� k]��]) � `
•	]&] � ` n+I -�] +� œ] - n]) �]�]]+ œ]
� ` �]] ä]Î )˝] n+H k&�] k]I ˝ a]�] 
] k]�] œ] 	 k] � k]
•	]&] � ` �]]˝ œ] � a]	]` Ÿ+D WW ˝ a]�+])` �]]
)]�] n+Hs 0	+ œ]	 k] � +]E r�]+ �] n]˝] � `
�]ä]] k� 
]]�]� n+Ds S WX /�] k� �]]&E
0	+ œ]	 k] �]`� a] k� � at]+ ı]) ˛ g]� ] T - n]) 0� k]
� gt]� k] �]] k)D U g&�]) œ] 	 k] �]+ � +˝ k] a+4 0�] k�
� at]+ ı]) ˛]ıı]å �]] k)E V WY r- k) �]�]`+E
�]^�]��]�]]�]` � )E +�]� œ] � k] ^� �]	 k] ˝ a]� k]
�]])]Hs

WZ ı]˝])�] �]]+) - t]�]	] � œ] � n]# ] a+-]
˛]]D ˝]�] 4� &]�]` 0�] k� ı]]�] -]� )
� +	 k] 
]�]`E r˝ g] �]` 0�] �]`� a] �]
]`
]`
k� �]]˛] ˛]]Is W X[ �]�]) 0�]	 k] �]�] k�

�]]�]	 k] /	]� ]) � )˝ k] a+4 � +]E r� Ÿ] 	]+™
˙]]	]˝]] ˝ g] �]] � + )+` n+Ds XR ˙]�]
�]+ �]]+) ^	]� 
]� ) - t]�]	] k� Ë]) � `
˝])( �]�]]E ˝] k] 4� - n]) 
]å� ` 	 k] 0� k]
k&�]� ) �]+ t] �] n]˙ g]& 
] k]�] œ] � k] � +]E r�]+

-]&�]` �]`� a] 	]]�])` k� �]]˛] ˛]]Ds X

XS 4� �]]) ^( ) �]+ �]ı]˛] �]]� ) /	]O
� ]) � )	 k] 
]�]]E r� Ÿ] 0�] -]&�]` � k] 	]+™
˙]]	]˝]]Is XT ˛] k]å` k&) �]]& -]�]Oı]]�]
�] kå 
] k]�] ı]˝])�] k� ı]]�] -]� ) 0�]� k]
� +	 k] 
]� k]E r� k]�]� ˝ g] �]` 0	]� œ] � k] 4�
n+E ˝ k])` �] k]
]`� ˝ k])] )]ä] �] k]
] )+` n+Ds

XU ˝]�] �]+ � a]& � k] � k]�]	 k] 
]�]] - n])
� �]�] �]]� ) � +	 k] 
]�]]E r� Ÿ] 0�] -]&�]`
� k] 	]+™ ˙]]	]˝]]Is 0�]` �]å` 4� � a]� �] 	 k]
�] t]�] &`D XV ˝]�] ı]˝])�] � k] �]`� a] � `
�]+ �]]˝] �]]& -]�]`E r� a]� �] k� �] t]�] k&	 k] � k]
ı]+
 k]E ˝ g] ˝]`	] �]]) � a]� k] ˙]]	]	 k] � k] /	]� ])
� ) k&�]]Ds Y - n]) �]+ �]]+) ˙]]� ) g( "O
g( "� ) ) k]	 k] 
]�]]D

SWBXT � �]] r] k]�]	 k] � ] �]+ä]]Ds

-ˇ�]y SW
R � g]� RZBUX

� g]+ RYBS[

S �]) RUBUYE UZ
� g]� SSBVSE
VT

T �]˙] SSBRWORY
�]�] VT
&]	] ZBSW

U ˙]� RTBX
�]) RUBV[
� g]+ RWBTS

V � g]+ RYBRT

W �]) RUBVTE VU
� g]� SSBVUE
VV

X � g]+ RYBRW

Y �]) RUBVVOVZ

Z �]˙] SXBRS
�]˙] TVBRR

R[ �]˝] SXBTZE U[
� g]+ SBRZ
Ü k]
] WBRU

RR �]) RUBW[OWV

RS �]�] VTBX
Ü k]
] YBTS

RT � g]� SSBWXOXR

RU &]	] XBRT
� g]+ RBVR

RV �]˙] RR[BR
� g]� SSBWZ

�������������������

g&�])] � q]�]y
R �]) RUBWS

Ü]� RBX

S � n]�] SUBRW
� g]+ RZBX

T �]�] V[BW

U � g]� SSBWTE
WU

V �]�] VTBT

W �]) RUBWWOXS
� g]� SSB
VUOWS
� g]+ RYBRVORX

X � g]+ RYBSVOSX

Y �]˝] SWBTU
�]) RUBT[
� g]+ RTBTY



�]¢]` SXBROSS RWVW

SX ˙]�] � a]�]+ + k] �]�]`E ˝] k] �]�]`
Ü]ˇ]]	] �]]˙]� œ] - n]) 
] k]�] œ] k�

� a]^�]�]]- œ] 	 k] �]`� a] � k] �]]) $]
]	 k] k� ^
]4
-]ı]�] � œ] �]
]]+O�]�]^�])] ^� �]]D R S � k]
0� k] �] t]ˇ]� ) )]˙�]ı]]
] ı]`
]]˝ a]�] k� ı]]�]

 k] �]4 - n]) 0�] k� +�]]
 k] � ) ^&�]]D S

T 0�] k� �]]˛] ^�]��]]�]�]]˝] � )	 k]�]]
 k]
�] g+&] 	 k] ˙]�] k&�]] ^� �]`� a] � k] �] n]˝]
� ` �]ä]] &` �]�]` n+E ˝] k] 0�]� ] ^&
] 0� k]
� ˘] k]"	 k] 
]�]]D 0�]	 k] Ü]ˇ]]	] �]]˙]� œ] - n])
� a]^�]�]]- œ] � k] ˘] t]&` k� � k] T[ ^�] k�

] n]"]˝ k] a+4 T U � +]E r� Ÿ]	 k] 4� ^	]& �]�]
-]&�]` k� � g]	] � ] �] n]&] � ) k� ı]]ı]
^� �]] n+Ds 0	+ œ]	 k] � +]E r/�]� k] +� œ] �]]

 k]	]]H ˝ g] +` ˙]]	]Is� V ˝]�] 0�]	 k] ˘] t]&`
k� a"� kå � o]^&) � œ] œ( � ^&4 - n]) ˙]]� )

( t]�]` 
]�]] 
]`D U W 
 k]^� 	] Ü]ˇ]]	]
�]]˙]� œ] 	 k] 0	] ˘] t]&` k� a"� å œ] � k] 
 k]� )
� +]E r/	 œ+ � o]^&) k� �]ä]]	 k] � œ] $]
]	]]
�]+` 	]+™ + k]�]] �] œ]^� �]+ � g]	] � ` � `�]˝]
n+Ds X 0	+ œ]	 k] -]ı]�] � œ] �]]˝] � )	 k] k�

�]]&E 0	] ı n]�] œ] � k] -˙]	]^�]�] œ] � k] &( O
	]]	 k] k� ^
]4 a� �+]) � ` ä]�]`	] �])`& 
]`D
Y /�]^
]4 �]+ ä]�]`	] -]˙] k� ^&	] ˝]�
� g]	] � ` ä]�]`	] � +
]]˝]` n+D V Z /�]� k]
�]+ �]]˝] ı g])` a+ “/ ˙] k] ^�]� “]�]]+ �]^�]��]O
�]˝]] � k] � +
]�]]�]` �]�]` ˛]`E r0	+ œ]	 k]
˘] t]&` k� T[ a"� kå ^
]4E ˙] k] 0�] -]&�]`
k� ^
]4 #+)]�]` �]�]` � `�]˝] ˛]`D /�]O

)]4
] k� a� ! � k]" œ] 	 k] 0�] -]&�]` k�
^
]4 4� � `�]˝] #+)] &` ˛]`D R[ - n])
0	+ œ]	 k] � k] ^�] k� a� �+]) � ` ä]�]`	] k�
^
]4 ^&4E ˙ n]�]] �]+ k]�]]� 	 k] � a]� k] -]�]]
&` ˛]`Ds W

RR �]`� a] -�] )]˙�]ı]]
] k� �]]�]	 k]
�]å] ˛]]D - n]) )]˙�]ı]]
] 	 k] 0�]� k] �]+

SXBU � �]] r�]+ ˝ k])` ^�])&&š n+Ds SXBR[
�-^˝]y � V k&� œ]D

�]�]]
] ^� �]]E r�]] ˝ g] �] g+^&�] œ] � ]
)]˙]] n+Hs �]`� a] 	 k] ˙]�]]�] ^&�]]E r˝ g] � a]&
�]+ � +˝]] n+Ds R RS �]�]) ˙]�] Ü]ˇ]]	]
�]]˙]� - n]) � a]^�]�]] 0�] ı]) /
]ä]]�] 
]�]]
) k+ ˛ k]E ˝] k] 0�]	 k] � k] “/ ˙]�]]�] 	]+™ ^&�]]D S

RT ˝]�] ı]`
]]˝ a]�] 	 k] 0�]� k] � +]E r�]] ˝ g]
� a]	] 	]+™ )+] ^� � k] ˝ a]�] ı]) �]]O�]] /
]O
ä]]�] 
]�]] ) k+ Ÿ+Hs RU ^( ) �]` �]`� a] 	 k]
0� k] � k] “/ ˙]�]]�] 	]+™ ^&�]]E �]+ t] ˝]� ^�
4� �]�& �]` 	]+™ � +]E /�]^
]4 )]˙�]O
ı]]
] � k] �]å] ˝]]˙˙ a]�] a+-]D

RV )]˙�]ı]]
] � ] �]+ ^)�]]ä] ˛]] ^�
�]+ +) �]]
] ˝�] k]+]) k� �]˝] ^� �]` 4�
n� &` � k]E ^˙]� k] 
] k]�] ˘]]+˝ k] ˛ k]E ^)+] � )

^&�]] � )˝]] ˛]]D T RW 0	+™ ^&	] œ]E �])O
-��]] 	]]�] � ] 4� a� ��]]˝] n� &` 0	]� `
n� & � œ] ˛]]D RX /�]^
]4 ˙]�] � k] /� ¹]
a+4E ˝] k] ı]`
]]˝ a]�] 	 k] 0	]� k] ı g]!]E r˝ a]�] �]]

˘]]+˝ k] + k]E � Ÿ] ˝ a]�+] k) ^
]4 ^� � k] ^)+] � tÎ E
�])-��]] � k] �]] �]`� a] � k] ^˙]� k] �]�]`+
� +] ˙]]˝]] n+Hs RY ı]`
]]˝ a]�] ˙]]	]˝]]
˛]] ^� 0	+ œ]	 k] “/��] “] � ` �]˙]+ � k] �]`� a] � k]
0�] k� +�]]
 k] ^� �]] ˛]]D RZ /˝]	]] +`
	]+™E ˙]�] �]+ 	�]]�]O-]�]	] ı]) � n]# ] a+-]
˛]]E ˝] k] 0�]� ` ı]˝	]` 	 k] 0�] k� ı]]�] �]+
� o] k&�] � k]˙]]E r˝ g] 0�] 	 k]� o/�]]	] k� �]]�]
 k]
� œ] &�]
] �]˝] k&	]]E �] œ]^� 0�]� ` �]˙]+ � k]
� a]� k] 4� $)]�]	]] �]ı]	]] -]�]] - n])
-]˙] � Ÿ] �] a+˝] ı] k)�]]	] gt+Ds S[ �]�])
Ü]ˇ]]	] �]]˙]� œ] - n]) � a]^�]�]]- œ] 	 k] �]`å
� k] �]+ � +	 k] k� ^
]4 0� �]]�]] ^� �])O
-��]] � k] ^)+] � ) ^&�]] ˙]]4E U �]�])
�]`� a] � k] �]]) $]
]] ˙]]4D V SR )]˙�]O
ı]]
] 	 k] 4� �]]) ^( ) 0	]� k] ı g]!]E r˝ a]�]
�]] ˘]]+˝ k] + k]E � Ÿ] & k]	] œ] � œ] � k] ^� � k]
˝ a]�+] k) ^
]4 ^)+] � tÎ Hs 0	+ œ]	 k] � +]E
r�])-��]] � k]Ds SS ı]`
]]˝ a]�] 	 k] 0	]� k]
� +]E r˝] k] ^( ) � Ÿ] /�] �]`� a] k� �]]˛]E

-ˇ�]y SX
R �]) RVBR

� g]� SSBWW

S �]˙] SBS
�]˝] S[BRYE RZ
� g]� STBR
� g]+ RYBSY
Ü k]
] TBRT

T �]˝] SWBRUE RV
�]) RUBR[E RR

U Ü k]
] RBRWE RY

V Ü k]
] RBRZ

W ˙]� RRBRSE
RT

�������������������

g&�])] � q]�]y
R �]) RVBSOV

� g]� STBT
� g]+ RYBTTE TX

S �]�] VTBX
�]˝] SWBWT
� g]+ RZBZ

T �]) RVBWOR[
� g]+ RYBTZ

U � g]� STBRY
� g]+ RYBU[
Ü k]
] TBRU

V �]) RVBRRORU



RWVX �]¢]` SXBSTOUT
^˙]� k] �]�]`+ � +] ˙]]˝]] n+E �]] � tÎ Hs
0	] �]�]	 k] � +]E r/� k] � ]# ı]) 
]"� ]
k&Is R ST )]˙�]ı]]
] 	 k] � +]E r�] œ]E

/�]	 k] �]] � a])] ^� �]] n+Hs �]�]) � k] - n])
�]` ä] k]) � k] ^˘]

]]	 k] 
]� k]E r/� k] � ]# ı])

]"� ] k&Is S

SU ˙]�] ı]`
]]˝ a]�] 	 k] k&�]] ^� 0�] k�
� +	 k] � ] � k] “/ ( ]�]&] 	]+™ + k] )+]E
�]_
� a+

]å �]æ˝]] +` ˙]] )+] n+E ˝] k]
0�]	 k] ı]]	]` ^
]�]] - n]) �]`å k� �]]�]	 k]
-ı]	 k] +]˛] ˇ] k]˝ k] a+4 � +]E r� Ÿ] /�] -]&�]`
k� � g]	] � k] ^	]& �]�] gt+D ˝ a]�] +` ˙]]	] k]Ds

SV ˝]�] �]�] 
] k]�] œ] 	 k] � +]E r/�]� ]
� g]	] +�]] k) - n]) +�]] k) �]˘˘] œ] k� ^�])
-] ı] kåDs T SW ˝]�] 0�]	 k] �])-��]] � k]
^)+] � ) ^&�]]D �]�]) �]`� a] � k] 0�]	 k]
� k] kå 
]�]�]]4 U - n]) � ]# ı]) 
]"� ]� )
�]]) $]
]	 k] k� ^
]4 �] Ÿ]ı] ^&�]]D V

SX /�] k� �]]&E )]˙�]ı]]
] k� � n]^	]�
�]`� a] � k] 0�] k� �]�]	] k� o-&) 
 k] �]4
- n]) 0	+ œ]	 k] � n]^	]� œ] � ` ı g])` ı]
]"	]
� k] �]+ t] 0�] k� ı]]�] /� ¹] � ) ^
]�]]D W

SY 0	+ œ]	 k] 0�] k� � ı] kå 0˝]])� ) 0� k]
� a]� “] 
]]
] o)�] � ] 4� � ı]å] ı]+	]]�]] X

SZ - n]) � t]" œ] � ] 4� ˝]]˙] �]	]]O
� ) 0�] k� ^�]) ı]) )�]] - n]) 0�] k� &] t4
+]˛] � œ] 4� 	])� " ^&�]]D ^( ) � k]
0�] k� �]]�]	 k] � a]"	 k] k"� � ) �]+ � +˝ k] a+4
0�]� ] �]ä]]� 0å]	 k] 
]� k]E r k+ �] g+^&�] œ]
k� )]˙]]E �]
]]�]Is� T[ 0	+ œ]	 k] 0�] ı])

˛ g]� ] Y - n]) 	])� " 
 k]� ) 0�] k� ^�]) ı])
�]])	 k] 
]� k]D TR ˙]�] 0	+ œ]	 k] 0�]� ] � g]�]
�]ä]]� 0å] ^
]�]]E ˝] k] �]+ � ı]å] 0˝]])
^&�]] - n]) 0�]` k� � ı] kå 0� k] ı]+	]] ^&4D
^( ) � k] 0� k] � ]# ı]) # œ]� 	 k] k� ^
]4

 k] �]4D Z

TS ˙]�] � k] ˙]] ) k+ ˛ k]E ˝] k] 0	 œ+ a� k)	 k]

SXBSZ � �]] r˝ k])` ˙]�] + k]Is

� ] )+	 k]�]]
]] 4� -]&�]` ^�]
]] ^˙]�]� ]
	]]�] �]�] n]	] ˛]]D 0	+ œ]	 k] /�] -]&�]` � k]
˙]�])	] � k]�]] k� ^
]4 ı]� å] ^� �]+ �]`� a]
� ] �]]˝]	]] � ] � ]# � 0# ]� ) 
 k] ˘]
 k]D R

TT ˙]�] � k] � a]�]� a]˝]] 	]]�] � ` ˙]�]+ ı] at+˘ k]E
˙] k] �] k]ı]å` �˛]]	] � +
]]˝]` n+E S TU ˝] k]
0	+ œ]	 k] �]`� a] � k] ı]`	 k] k� ^
]4 ^ı]¢]� ^�]
]`
&]�]O�]^&)] &`D T �]�]) 0�]	 k] ˘]�]	 k] k�
�]]&E 0� k] ı]`	 k] � k] /	]� ]) � ) ^&�]]D
TV � n]^	]� œ] 	 k] 0� k] � ]# ı]) # œ]� ^&�]]
- n]) ^˘]^¹�] t] $]
]� ) 0�]� ] - k]æ	]]
-]ı]�] � œ] �] t]" ^
]�]]D U TW ^( ) �]+ t]
� n]#� ) � k] 0�]� ` ı]+ k)&])` � )	 k] 
]� k]D
TX - n]) 0�] ı]) ˙] k] /
]ä]]�] ˛]]E 0� k]
^
]�]� ) 0	+ œ]	 k] 0�] k� ^�]) k� 1 ı]) � ]#
ı]) 
]�]] ^&�]]B r�]+ �] g+^&�] œ] � ] )]˙]]
�]`� a] n+Ds V

TY 0�] k� �]]˛] & k] 
 a] k") œ] � k] � ]#
ı]) 
]"� ]�]] �]�]] ˛]]E 4� 0�] k� &]�]™
˝])( - n]) g&�])] �]]�]™ ˝])( D W TZ ˙] k]

] k]�] �]+ t] � k] � a]ä]) ) k+ ˛ k]E � k] ^�])
^+
]]O^+
]]� ) 0�]� ` � k]/ää]˝]` � )	 k]

]� k]E X U[ r- k) � o]^&) � k] %]	 k]�]]
 k]E
0� k] ˝]`	] ^&	] k� o-&) �]	]]	 k]�]]
 k]E Y � a]&
� k] �]˘]] 
 k]I -�]) ˝ g] ı])� k]��]) � ] � k]"]
n+E ˝] k] �]]˝]	]] k� � ]# � � k] 	]`˘ k] 0˝])

-]Is Z UR /�]` ˝])+E Ü]ˇ]]	] �]]˙]�
�]` �]]_�¾]�] œ] - n]) � a]^�]�]]- œ] k� �]]˛]
^�]
]� ) 0�]� ] �]ä]]� 0å]	 k] 
]� k]E R[

US r/�]	 k] g&�]) œ] � k] ˝] k] �]˘]]�]]E �]�])
� a]& � k] 	]+™ �]˘]] �]� ˝]]I �]+ /�])]4
]
� ] )]˙]] n+D RR -�] �]+ �]]˝]	]] k� � ]# �
� k] 	]`˘ k] ˝] k] 0˝] k)E ˝]�] +�] /�]� ] �]� `	]
� œ)� k]D UT /�]	 k] ı])� k]��]) ı]) �]) k]�]]
)�]] n+E -�]) ı])� k]��]) /� k] ˘]]+˝]] n+E
˝] k] /� k] �]˘]]4 RS �] œ]^� /�]	 k] � +] n+E F� Ÿ]

SXBTSE U[E US ��]&]�]�]` k&� œ]D SXBTU
�4� � å�]` ˘]`ä]D

-ˇ�]y SX
R � g]� STBSR

S � g]� STBST
Ü k]
] TBRT

T Ü k]
] VBSXE SY
R^˛] SBRUE RV

U � g]� RYBTT
� g]+ RZBR

V �]) RVBRV
� g]� STBSV

W �]) RVBRWOS[

X � g]+ RZBSE T

Y �]�] V[BW
�]˝] SWBWX

Z �]�] VTBX
�]˝] S[BRYE RZ

�������������������

g&�])] � q]�]y
R �]) RVBSR

� g]� STBSW

S �]) RVBSSOSU
� g]� STBTT
� g]+ RZBRX

T �]˙] WZBSR

U �]˙] SSBRY
�]) RVBSU
� g]� STBTU
� g]+ RZBSTE SU

V �]) RVBSW
� g]� STBTY
� g]+ RZBRZ

W �]�] VTBRS
�]) RVBSX
� g]� STBTT
� g]+ RZBRY

X �]˙] SSBX
�]˙] R[ZBSV
� g]� RYBTS
/ì] RSBT

Y �]˝] SWBW[E WR
� g]+ SBRZ

Z �]) RVBSZOTS

R[ � g]� STBTV

RR � g]+ RBUZ
� g]+ RSBRT

RS �]˙] SSBY



�]¢]` SXBUUOWW RWVY
ı])� k]��]) � ] � k]"] gt+DGs R UU �]+ t] ˝]�
^� ˙] k] 
 a] k" k) 0�] k� & k]	] œ] ˝])( � ]# ı])
˛ k]E � k] �]` 0� k] � a])]O�]
]] � + ) k+ ˛ k]D S

UV ! k# � o] k" � � k] 0�] ı g] k) k&�] � œ] o-ˇ]O
� ]) !] �]�]] - n]) 	] n]� œ] � o] k" � ˝]�
!]�]] )+]D T UW 	] n]� œ] � o] k" k� � )`�]
�]`� a] 	 k] ä] k]) � k] ı a]� ])]E r4�]`E 4�]`E
�]]�]] �]�]� ˝]]�]`Hs ^˙]�]� ] �]˝]
]�] n+E
r� k] k) ı])� k]��])E � k] k) ı])� k]��])E ˝ g]	 k] � a]� k]
�] œ] ! k]å ^&�]]Hs U UX �]+ � a]	]� )
�]+ t] �] kå a� ! 
] k]�] � +	 k] 
]� k]E r�]+
-]&�]` 4^
]�]]+ � k] ı a]� ]) )+] n+Ds V

UY 0	]� œ] � k] 4� 	 k] ( n])	] & n]å� )
4� �ı o]˙] ^
]�]] - n]) 0� k] �]¸` &]�]O
�]^&)] � œ] a$�] k]� ) 	])� " ı]) )�]] - n])
0� k] ı]`	 k] k� ^
]4 ^&�]]D W UZ �]�])
�]]^� �] œ] 	 k] � +]E r k&�]˝ k] Ÿ+E 4^
]�]]+
/� k] �]˘]]	 k] -]˝]] n+ �]] 	]+™Ds V[ �]`� a]
4� �]]) ^( ) ä] k]) � k] ^˘]

]]�]] - n])
0�]	 k] &�] ˝] k]å ^&�]]D X

VR ˝]�] k&�] k]I � o]^&) � ] ı])&] Y 1 ı])
� k] 	]`˘ k] ˝]� ( "� ) & k] a"� kå + k] �]�]] Z

- n]) ˇ])˝]` � t]ı] 0# ` - n]) ˘]¸]	 œ] ( "
�]�]™D VS � ì œ]� � a]
] �]�]™ - n]) �] n]˝]
� ` 	]™& �] k]4 �] a+˝]O� k] ı]^�]¾] ˙]	] œ] � `

]]� œ] � ì] œ] � k] �]]+) ˙]] ^�])™ VT - n])
� ^ì]�˝]]	] � œ] �] n]˙ g]& �] a+˝]O� k] 
] k]�] œ] 	 k] � k]

]]� œ] k&�]™D L a� ! 
] k]�] ˙] k] � ì] œ] k� ı]]�]
�]4 ˛ k]E � k] �]`� a] k� •ä]&] ^� 4 ˙]]	 k] k�
�]]& ı]^�]¾] �]+) -]4DM VU �]�]) ˙]�]
� k]	]]O-( �]) - n]) 0�] k� �]]˛] �]`� a] � `
ı]+ k)&])` � )	 k]�]]
] œ] 	 k] � g] o� ı] - n]) 0	]
�]])` �]"	]]- œ] � k] k&�]]E ˝] k] � k] �] a+˝] $)
�]4 - n]) � +	 k] 
]� k]E r�]]� “/ �]+ ı])O
� k]��]) � ] � k]"] ˛]]Ds R[

SXBUV � �]]	]` & k]ı]+) � )`] RS ]˙ k]D
� �]]	]` & k]ı]+) � )`] T ]˙ k]D SXBVS � �]]
r��]])� � ì œ]Ds

VV �]+ t] �] a+˝]O�]` - n])˝ œ]E ˙] k] �]
]`
]
� k] �]`� a] � ` � k]�]] � )˝]` a+ “/ 0�] k� �]]˛]
-]�]` ˛]™E g&) �]å` k&�] )+` ˛]™D R

VW 0	]� œ] �]^)�]�] �]�]&
]`	]`E �]] g� �]
- n]) �] k]� k]�] � ` �] t] �]^)�]�] - n]) ˙]�&` k�
� k]" œ] � ` �] t] �]` ˛]`D S

VX ˙]�] & k]ı]+) � ]( ` �]`˝] ˘ a]� `E ˝]�]
� g]� a]( 	]]�] � ] 4� -�]`) -]&�]`
�]+ t] -]�]]E ˙] k] -^)�]^˝]�]]+ � ] )+	 k]O
�]]
]] ˛]]D �]+ �]` �]`� a] � ] 4� ˘ k]
]] �]	]
˘ a]� ] ˛]]D T VY /�] -]&�]` 	 k] ı]`
]]˝ a]�]
k� ı]]�] ˙]]� ) �]`� a] � ` 
]]�] �] t]�]`D U

˝]�] ı]`
]]˝ a]�] 	 k] a+�] ^&�]] ^� 0� k]

]]�] k& &` ˙]]4D V VZ � g]� a]( 	 k] 
]]�]

 k]� ) 0� k] �]^æ�]] �]
]�]
] � ` �]](
˘]]&) � œ] 
]ı k]"] W W[ - n]) -ı]	]` 	]�]`
� ì] � œ] )�]]E X ˙] k] 0�]	 k] ˘]¸]	] �] k]&O
� ) �]	]�]]�]` ˛]`D � ì] k� Ë]) ı]) 4�
�]å] ı]˝˛]) 
 a]æ� ]	 k] k� �]]&E �]+ �]+ t]
� k] ˘]
]] �]�]]D WR 
 k]^� 	] �]^)�]�] �]�]O
&
]`	]` - n]) g&�])` �]^)�]�] �]+™ � ì] k�
�]]�]	 k] � n]# ` )+™D Y

WS -�]
 k] ^&	] �]]	]` ˝ n]�]])` k� ^&	]
k� �]]&E Z Ü]ˇ]]	] �]]˙]� - n]) ( )`�]`E

ı]`
]]˝ a]�] k� �]]�]	 k] ˙]�]] a+4 WT - n])
� +	 k] 
]� k]E r a+ä g])E +� œ] �]]& n+ ^� 0�]
( k)�]` 	 k] ˙]`˝ k]O˙]` � +] ˛]]E F˝]`	] ^&	]
�]]& � a]� k] •ä]&] � ) ^&�]] ˙]]4�]]DG R[

WU /�]^
]4 a+�] k& ^� ˝]`�] k) ^&	] ˝]�
� ì] � ` ˘] n]� �]` � ` ˙]]4 ˝]]^� 0�] k�
˘ k]
 k] -]� ) 0� k] ˘ a])] 	] 
 œ] RR - n])

] k]�] œ] � k] � œ+E F0� k] �] k) a+- œ] � œ] � k]
•ä]&] � ) ^&�]] �]�]] n+IG ^( ) �]+
-]^�])` % œ]�]E ı]+
 k]�]]
 k] % œ]�] � k] �]` �]&O
˝]) + k]�]]Ds WV ı]`
]]˝ a]�] 	 k] 0	]� k] � +]E
r˝ a]�] ı]+ k)&]) 
 k] ˙]] �]� ˝ k] + k]D - n]) ˙ n]�]]
ı]+)] ^�]# ]	]] ˘]]+˝ k] + k] � n]�]] ^�]# ] & k]Ds
WW ˝]�] � k] �]4 - n]) 0	+ œ]	 k] 4� �] kå

-ˇ�]y SX
R �]) RUBWS

� g]+ VBRY
� g]+ R[BTW

S � g]� STBTZ

T �]) RVBTT
� g]� STBUU

U �]˙] SSBR
�]�] VTBR[
�]) RVBTU

V �]) RVBTVE TW

W �]˙] WZBSR
� g]� STBTW
� g]+ RZBSZ

X �]) RVBTX
� g]� STBUW
� g]+ RZBT[

Y ^	]� “] SWBTROTT
/ì] ZBT

Z �]) RVBTY
� g]� STBUV
/ì] R[BRZE S[

R[ �]) RVBTZ

�������������������

g&�])] � q]�]y
R �]) RVBU[E UR

� g]� YBSE T

S �]˝] S[BS[
� g]+ RZBSV

T �]) RVBUSE UT
� g]� STBV[OVT

U ��] SRBSSE ST

V �]) RVBUVOUX
� g]+ RZBTY

W � g]+ RZBU[E UR

X �]�] VTBZ

Y � g]� STBVV

Z �]) RVBUS
� g]� STBVU
� g]+ RZBRU

R[ �]˝] RSBU[
� g]+ SBRZ

RR �]˝] SYBRSE RT



ı]˝˛]) � k] � ì] � ] Ë]) -˘!` ˝])+ � o]& � )
^&�]] - n]) ı]+ k)&]) ˝ n]	]]˝] � ) ^&4D

SY �]�˝] k� �]]&E +�˝ k] k� ı]+
 k]
^&	] ı] n] ( "˝ k] +` �]^)�]�] �]�]O

&
]`	]` - n]) g&�])` �]^)�]�] � ì] � k] k&�]	 k]
-]�]™D R

S a� ! �]�]�] ı]+
 k] 4� �]])` � g] o� ı]
-]�]] ˛]] �] œ]^� �]+ k]�]]� � ] g&˝] ��]� “]
� k] 0˝])] ˛]]D 0�]	 k] � ì] k� � at]+ ı])
)�]] ı]˝˛]) 
 a]æ� ] ^&�]] ˛]] - n]) 0�] ı])
� n]# ] a+-] ˛]]D S T 0�]� ] Î ı] ^�]˙]
]`
˙ n]�]] ˛]] - n]) 0�] k� � ı] kå �] “( ˙ n]� k] �] k( &
˛ k]D T U ı]+ k)&]) 0�]� k] /˝]	 k] $) �]4 ˛ k]
^� � k] � t]ı]	 k] 
]� k] - n]) � a]) k& ˙ n]� k] + k] �]4D

V �]�]) ˙]�] � k] - n])˝ œ] � ì] ı]) -]�]™E
˝] k] ��]� “] g&˝] 	 k] 0	]� k] � +]E r$) k] �]˝]D ˝ a]�]
�]`� a] � k] gt%æ )+` + k] 	]E ^˙]� k] � ]# ı])

]"� ]� ) �]]) $]
]] �]�]] ˛]]H U W �]+
�]+ t] 	]+™ n+D ˙ n]�]] 0�]	 k] � +] ˛]]E 0� k]
•ä]&] � ) ^&�]] �]�]] n+D V -]� ) �]+
˙]�]+ k&�] k] ˙]+ t] 0� k] )�]] �]�]] ˛]]D
X -�] ˝ a]�] ˙]
&` ˙]]- k] - n]) ˙]]� )
0�] k� ˘ k]
] œ] � k] �]˝]]- k] ^� 0� k] �] k) a+- œ]
� œ] � k] •ä]&] � ) ^&�]] �]�]] n+ - n]) �]+
˝ a]�]� k] ı]+
 k] �]
]`
] ˙]]4�]] W - n]) �]+ t]
˝ a]�] 0� k] k&�] k]� k]D � Ÿ] ˝ a]� œ+ �]+` � o] k&�] k&	 k]
-]�]] gt+Ds X

Y �]+ � a]	]� ) � k] ( n])	] � ì] k� ı]]�]
� k] ^	]� 
] ı]å™D � k] $)` a+ “/ ˛]™ ı]) �]]˛]
+`E � a]�]` � k] g( 
]` 	]+™ �]�]] )+` ˛]™D � k]
0�] k� ˘ k]
] œ] � k] �]�]) k&	 k] k� ^
]4 & n]å`O
& n]å` ˙]] )+` ˛]™ Y Z ^� -˘]]	]� �]`� a]
0	]� k] )]�˝ k] � œ] ^�]
]] - n]) 0	 œ+ �]
]]�]
� +]D � k] 0�] k� ı]]�] �]�]™ - n]) 0	+ œ]	 k]
0�] k� ı n]) ı]� å ^
]4 - n]) 0� k] � a]� � )
Ü]�]]�]� ^� �]]D R[ ˝]�] �]`� a] 	 k] 0	]� k]

SYBS �-^˝]y � V k&� œ]D SYBZE RX � �]]
r o&$�]˝]Ds

� +]E r$) k] �]˝]I ˙]]� ) � k] k) �]]/�] œ] � k]
�]�]) & k] ^� � k] �]
]`
] ˘]
 k] ˙]] t4D � k] � a]� k]
�]+ t] k&� œ]� k]Ds

RR ˙]�] � k] - n])˝ œ] )]�˝ k] � œ] +` ˛]™E
˝] k] � ì] ı]) ı]+)] k&	 k]�]]
 k] ı]+ k)&]) œ] � œ]
� k] a� !E R �]+) � œ] �]4 - n]) 0	+ œ]	 k]
�]])` �]"	]] t4 Ü]ˇ]]	] �]]˙]� œ] � k] � a]	]]�]™D
RS ˝]�] Ü]ˇ]]	] �]]˙]� œ] 	 k] � a]^�]�]]- œ]
� k] � a]
]]�]] - n]) 0	] k� �]]˛] �]
]]+O�]�]O
^�])] � )	 k] k� �]]& � n]^	]� œ] � k] � g]�]
� œ] �] a+˝] ˘] t]&` &` RT - n]) 0	]� k] � +]E
r˝ a]�] �] k]
] k&	]] ^� )]˝] � œ] ˙]�] +�] �] k] ) k+
˛ k]E ˝]�] 0�] k� ˘ k]
 k] -]4 - n]) 0� k] ˘ a])]O
� ) 
 k] �]4D S RU - n]) -�]) �]+ �]]˝]
)]˙�]ı]]
] k� � ]	] œ] ˝]� ı] at+˘ k]�]`E ˝] k]
+�] 0� k] �]�]�]] œ&� k]� - n]) ˝ a]�+])` �]])`
•˘]˝]] g&) � ) œ&� k]Ds RV ˝]�] ı]+ k)&]) œ]
	 k] ˘] t]&` k� ^�] k� 
 k] ^
]4 - n]) 0	 œ+ ˙ n]�]]
�]˝]]�]] �]�]] ˛]] 0	+ œ]	 k] � n]�]] +` ^� �]]
- n]) -]˙] ˝]� +) � +™ �]+ ^� ��]] �] g+O
^&�] œ] � œ] n( 
]] a+-] n+D

RW � k] RR ˘ k]
 k] �]
]`
] � œ] 0�] ı]+]å
ı]) �]4E T ˙]+ t] �]`� a] 	 k] 0	 œ+ ^�]
]	 k] k� ^
]4
� +] ˛]]D U RX ˙]�] 0	+ œ]	 k] 0� k] k&�]] ˝] k]
� a]� � ) Ü]�]]�]� ^� �]]E �]�]) 0	]� œ] � k]
a� ! 	 k] �]� ^� �]]D RY �]`� a] 0	] k� ı]]�]

-]�]] - n]) 0�]	 k] � +]E r��]� “] � œ] - n])
ˇ])˝]` ı]) �]])] -^ˇ]� ]) � a]� k] ^&�]] �]�]]
n+D V RZ /�]^
]4 ˙]]- k] - n]) �]�] )]� �" œ]
k� 
] k]�] œ] � k] � k])] ˘ k]
]] �]	]	]] ^�]�]]- k] W

- n]) 0	 œ+ ^ı]˝]]E � k] k" - n]) ı]^�]¾] �]_˝] k�
	]]�] � k] �]ı]^˝]��]] & k]D X S[ - n]) 0	 œ+ � k]
�]])` �]]˝ œ] �]]	]	]] ^�]�]]- k] ^˙]	]� ` � Ÿ]	 k]
˝ a]� œ+ -]�]] &` n+D Y - n]) k&�] k]I � Ÿ] a&^	]�]]
� ` ��]�]�˛]]� k� -]^�])` �]˝] Z ˝]�
+� k]�]] ˝ a]�+] k) �]]˛] ) gt+�]]Ds

SYBRU ��]]yE r� ]�]�] � ) œ&� k]Ds SYBS[
� �]] rä]�]]	 k]Ds �]&]�]�]` k&� œ]D

-ˇ�]y SY
R �]) RWBR

� g]� SUBR
� g]� SUBR[
� g]+ S[BR

S �]) RWBUE V
� g]� SUBSE U

T Ü k]
] RBR[

U �]) RWBW

V �]˝] RWBSR
�]˝] RXBSSE ST
R a� ) RVBTE U

W �]˝] SWBTS
�]˝] SYBRW
�]) RUBSY

X �]) RWBX

Y �]) RWBY
� g]� SUBZ

�������������������

g&�])] � q]�]y
R �]˝] SXBWV

S �]˝] SXBWU

T �]˝] SWBTS

U R a� ) RVBW

V /( RBS[E SR
^( �] SBZ

W Ü k]
] RBY
) k]�] R[BRY
) k]�] RRBRT
Ü]� RUBW

X Ü k]
] SBTY
Ü k]
] YBRS

Y Ü k]
] S[BS[
R a� ) RRBST
Sı]˝] TBRE S
R� g]+ TBST

Z �]˝] RTBTZ
�]˝] RTBUZ
�]˝] SUBT

RWVZ �]¢]` SYBROS[



RWW[

�]) a� �]
k� � a]˝]]^�]� � a]�]�]�])`

�]]) o]�]

R � g]+		]] ]ı]^˝]��]] k&	 k]�]]� k] � ] Ü]˘]])
� ]�] LROYM

�]`� a] � ] ]ı]^˝]��]] LZORRM

� n]˝]]	] 	 k] �]`� a] � k] a( �]�]]	 k] � `
� k]^�]�] � ` LRSE RTM

�]`� a] 	 k] �]�]`�] � œ] Ü]˘]]) � a]Î ^� �]] LRUE RVM

� a]Î -]˝]` ˘ k]� k] ˘ a]	 k] �]4 LRWOS[M

a&
" ��]� “] g&˝] ^	]� ]�]] �]�]] LSROSYM

�]`� a] � ( )	] g+�] � œ] � “/ ]`�]]) œ] � k] #`�
� )˝]] n+ LSZOTUM

4� o]˝] ˙]�]+ � œ] Ü]]˛ “]	]] � )˝]] n+ LTVOTZM

4� � k]æ` � k] #`� � )˝]] n+ LU[OUVM

S �]`� a]E �]� � k] k� �]] k) a+4 � k] #`�
� )˝]] n+ LRORSM

� k]�]` � k]  a]�]]˝]] n+ LRTORXM

0ı]�]]�] k� ]] k) � œ] �]�]]�] LRYOSSM

�]`� a] F�]˝] k� ^&	] � ] Ü]� a]G LSTOSYM

T � g]� k] +]˛]�]]�]] -]&�]` #`� + k]˝]] n+ LROWM

�]`�] k� ^� 	]] k) 4� ]å` �]`å LXORSM

RS Ü k]^
]˝] LRTORZM

ı]^�]¾] �]_�˝] k� ^�]�]]( •	]&] � `
]]˝ œ] LS[OT[M

�]`� a] � ` �] t] - n]) 0�] k� �]] “/ LTROTVM

)]˙] k� ]] k) � œ] ^�]�]]� œ] LROTUM

U ]`˙] ] k]	 k]�]]�]] LROZM

�]`� a] 	 k] ^�]�]]� œ] ��] œ] &™ LR[ORSM

]`˙] ] k]	 k]�]]� k] � ` ^�]�]]�] �]�]�]]�]` LRTOS[M

&`ı]� " k]� )` k� 	]`˘ k] 	]+™ )�]]
˙]]˝]] LSROSTM

^˙]�] 	]]ı] � k] ˝ a]�] 	]]ı]˝ k] + k] LSUE SVM

]`˙] ] k]	 k]�]]�]] �] k]˝]] n+ LSWOSZM

)] “/ � ] &]	]] LT[OTSM

^�]�]]� œ] k&˝]] ˛]] LTTE TUM

�]`� a] - t]ˇ]` � k] �] o]˝] � )˝]] n+ LTVOURM

V �]`� a] a&
" ��]� “] g&˝] œ] � k] � g]-) œ] � œ]
� k]˙]˝]] n+ LROS[M

�]]/) � `  k]"`C 4� - n])˝] �]`� a] � ] � ı]å]
g!˝]` n+ LSROUTM

W �]`� a] -ı]	 k] 	]�]) � œ] a#� )]�]] �]�]] LROWM

RS ˘ k]�] œ] � k] Ü]˘]]) � ` ^+&]�]˝ œ] LXORTM

� g]+		]] ]ı]^˝]��]] k&	 k]�]]� k] � ` �] n]˝] LRUOSZM

�]`� a] 	 k] VE[[[ � k] ^�]�]]�]] LT[OUUM

�]`� a] ı]]	]` ı]) ˘]�]˝]] n+ LUVOVSM

�]		 k]�])˝] � œ] ]`�]]) œ] � k] #`� � )˝]] n+ LVTOVWM

X o/�]]	]` ı] o)ı])]- œ] � ] ı])&]( ]�] LRORTM

^&�] � k] ^	]� �]	 k]�]]�]` ]]˝ œ] +` g&^
]˝]
� )˝]` Ÿ+ LRUOSTM

�]`^)�]] k� ( `	]` k� � ` )+	 k]�]]�]` - n])˝] � ]
^�]��]]�] LSUOT[M

]+)] -]&�]` #`� ^� �]] �]�]] LTROTXM

Y �]`� a] 	 k] UE[[[ � k] ^�]�]]�]] LROZM

^˘]	+ ^&�]]	 k] k� ^�]4 � +] LR[ORTM

( )`^�]�] œ] - n]) k+) k] k&�] � ] �]�]`) LRUOSRM

 n]˝]� n]&] � œ] o-ˇ]] -]&�]` #`� ^� �]]
˙]]˝]] n+ LSSOSWM

ı]˝])�] ]˝]]˝]] n+ ^� �]`� a] +` �]�]`+ n+ LSXOT[M

�]`� a] � ` �] n]˝] � ` �]^�]
�]�]]�]` LTROTTM

�]˘˘]] ˘ k]�]] � n]	] n+ LTUOTYM

Z �]`� a] � ] Î ı] ]&�]] LRORTM

a&
" ��]� “] g&˝] k� � ä k] � œ] ı]å] �]å� ] #`�
a+-] LRUOSZM

^˙]�]� œ] ^�]��]]�] n+ 0�] k� ^�]4 �]] a� !
� a]�]^� 	] n+ LSTM

�]`� a] 4� ]]) ^( ) -ı]	]` �] n]˝] � `
�]^�]
�]�]]�]` � )˝]] n+ LT[OTSM

˘ k]� k] ]+�] � )˝ k] Ÿ+ ^� � n]	] ]å] n+ LTTOTXM

˙] k] +�]] k) ^�]�]]( 	]+™E �]+ +�]] k)
�]]˛] n+ LTYOURM



R ı])� k]��]) k� � k] k" �]`� a] �]�]`+ k�
�]] k) � œ] � a]�]�]�])` � gt] � a]Î + k]˝]` n+B

S �]^�]��]�]˝]] �]�]]�]]+ � ` ^� ˝]]�]
� œ] ^
]�]] n+B rL k&�]I � Ÿ] -ı]	]] g&˝] ˝ k] k)
-]� k]O-]� k] � k]˙] )+] gt+E ˙] k] ˝ k] k) ^
]4
)]�˝]] ˝ n]�]]) � k)�]]DM R T � a]	] k]I �]`)]	 k]

� œ] � k] “/ ı a]� ]) )+] n+B F�]+ k]�]]� � ]
)]�˝]] ˝ n]�]]) � ) k]E 0�]� ` �]å œ� �]`ˇ]`
� ) k]DGs R U /�]` k� � a]˝]]^�]� E � g]+		]]
�]ı]^˝]��]] k&	 k]�]]
]] �]`)]	] /
]]� œ] � œ]
-]�]]D �]+ Ü]˘]]) � )	 k] 
]�]] ^� 
] k]�] œ]

RBT �-^˝]y � V k&� œ]D

# k]� ) ^�]�]]	]] LUSOUYM

r� a]& � œ] 	]�]� ˙ n]�]] ��]]& )�] k]s LUZE V[M

R[ �]]&` - n]) ˝]�]]� LRORSM

�]`� a] ]˘˘] œ] � k] -]�]`�] “]& k&˝]] n+ LRTORWM

4� -�]`) -]&�]` � ] �]�]]�] LRXOSVM

)]˙] � ` �]]^˝]) ˝�]]�] LSWOTRM

�]`� a] 4� ]]) ^( ) -ı]	]` �] n]˝] � `
�]^�]
�]�]]�]` � )˝]] n+ LTSOTUM

�]] g� ] - n]) � g]+		]] � ` � a]ä]]^)�] LTVOUVM

�]`� a] ] a+˝] œ] k� ^�]4 ^( ) n]˝]` LUVM

])^˝]�]] “/ 	]]�] � ] o-ˇ]] -]&�]` #`� ^� �]]
�]�]] LUWOVSM

RR �]`� a] )]˙]] � ` n+^�]�]˝] � k] &]^�]�]
+ k]˝]] n+ LRORRM

o-˙]`) k� ı k]å � k] �]]ı] ^&�]] �]�]] LRSORUM

�]`� a] � o]^&) � k] � a]Ã � )˝]] n+ LRVORYM

� g]� k] o-˙]`) k� ı k]å � k] �]]� LRZOSWM

�]`� a] k� -^ˇ]� ]) ı]) �]�]]�] 0#]�]]
�]�]] LSXOTTM

RS � g]	] � )	 k]�]]� k] ]]�]]]	] œ] � ` ^�]�]]�] LRORSM

ı])� k]��]) - n]) �]î]]" LRTORXM

�] k) a+- œ] k� •ä]&] + k]	 k] k� ]] k) � œ]
�]�]]�] LRYOSXM

& k] �]]� k] ]å` -]�]] t4 LSYOTUM

�]�]`+E &]^�]& � ] ^�] “( 4� � o]�]˙]H LTVOTX� M

�]]_�¾]�] œ] k� ]] k) � œ] ˘ k]˝]]�]	]` LTX�]OU[M

�])`] ^�]ˇ]�]] k� & k] ı n]� k] LUROUUM

a&^	]�]] � ` ��]�]�˛]] � ] -]^�])` �]�˝] LROTXM

RT � a]ÃE � g] o� ı]E -� ]�] LYM

� a]�]�]])` � ] Ü]˘]]) ^� �]] ˙]]4�]] LR[M

�]+]O� o]� " LRZM

o/�]]	] k�  k] k" � ] -]	]] LSWM

o-˙]`) k� ı k]å � ` ^�]�]]�] LSYOTRM

˙]]�]˝ k] )+ k] LTSOTXM

RU �]]˙]� E �]`� a] � k] �]]) $]�]	 k] � ` �]]^ä]�]
� )˝ k] Ÿ+ LRE SM

�]`� a] ı]) � a]�] g]&]) ˝ k]�] t0 k$�]] �]�]] LTOZM

�] g+&]E �]`� a] � k] ˇ] k]�]] k&˝]] n+ LR[E RRM

-]^�])` ( �]+ LRSOSRM

Ü]� a] k� � o]ˇ�]]O�] k]˙] � ` � a]Î -]˝] LSSOSWM

�]^�]
�]�]]�]` ^� ı]˝])�] /	]� ]) � )
k&�]] LSXOTRM

�]`� a] �]˝]�]�]	]` � œ] Ü]]˛ “]	]] � )˝]] n+ LTSOUSM

�]`� a] � ` ^�])�˝]])` LUTOVSM

�]+]�]�]] k� �]]�]	 k] � a]� &�]] LVTOWVM

ı]˝])�]E �]`� a] � k] ˙]]	]	 k] � k] /	]� ]) � )
k&˝]] n+ LWWOXSM

RV �]`� a]E ı]`�]]˝ a]�] k� �]]�]	 k] LRORVM

�] k)-]�] �]ä]]� 0å]�]] �]�]] LRWOS[M

� a]�]� a]˝]] � œ] � ]# ı]) # œ]� ^&�]] �]�]] LSROTSM

�]`� a] � ` �] n]˝] LTTOURM

�]`� a] � k] &( 	]]�]] �]�]] LUSOUXM

RW �]`� a] •ä]&] + k] �]�]] LROYM

-ˇ�]y R
R �]�]] TBR

�]˝] TBRE T
�]˝] RRBR[
� g]� TBSOW
� g]� XBSX

�������������������

g&�])] � q]�]y
R �]�] U[BT

� g]+ RBST

RWWR �]) a� �] �]]) o]�]QRBU



� k] �]ı]^˝]��]] 
 k]	]] + k]�]]E ˙] k] /�] �]]˝] � `
^	]�]]	]` #+ k)�]] ^� 0	+ œ]	 k] -ı]	 k] ı]]ı] œ]
� ] ı]�˘]]˝]]ı] ^� �]] n+ - n]) � k] �]]( `
ı]]	]] ˘]]+˝ k] Ÿ+D R V /�]^
]4 ı g] k) �] g+O
^&�]] Ü] k&�] - n]) �]Î �]
 k]�] k� �]�] 
] k]�]
� g]+		]] k� ı]]�] ˙]]	 k] 
]� k]D � k] -ı]	 k] ı]]ı] œ]
� k] � a]
]� ) �]]	] 
 k]˝ k] ˛ k] - n]) �]+ 0	 œ+
�])&	] 	]&` � œ] �]ı]^˝]��]] k&˝]]� ˛]]D S

W � g]+		]] t1 " k� �]]
] œ] � k] �]	 k] � ı] kå
ı]+	]˝]] ˛]] - n]) � �]) ı]) ˘]�] kå � ]
ı]¸] �] t]ˇ]] � )˝]] ˛]]D T �]+ ^"^»�] t] - n])
˙ o]�]
]` �]+& �]]˝]] ˛]]D U X �]+ �]+
Ü]˘]]) � )˝]] ˛]]B r� k] k) �]]& ˙] k] -]	 k]O
�]]
]] n+ �]+ � a]�]� k] � +™ �]_˝]�]]
]` n+D
� Ÿ] /�] 
]]�]� �]` 	]+™ ^� � a]� � ) 0�]� `
˙ g]^˝]�] œ] k� ( `˝ k] �] k]
 gt]D V Y � Ÿ] ˝] k] ˝ a]� œ+
ı]]	]` � k] �]ı]^˝]��]] k&˝]] gt+E �]�]) �]+ ˝ a]� œ+
ı]^�]¾] �]_˝] � k] �]ı]^˝]��]] k&�]]Ds W

Z 0	+™ ^&	] œ] �]`� a]E �]
]`
] Ü] k&�] k�
	]]�])˝] �]+) � k] � g]+		]] k� ı]]�] -]�]]
- n]) 0�]	 k] �])&	] � œ] � g]+		]] � k] �]ı]O
^˝]��]] ^
]�]]D X R[ ˙ n]� k] +` �]`� a] ı]]	]`
� œ] � k] 1 ı]) -]�]]E 0�]	 k] -]� ]�] � k] � a]
]˝ k]
- n]) ı]^�]¾] �]_˝] � k] 4� � � g]˝]) k� Î ı]
� œ] -ı]	 k] 1 ı]) 0˝])˝ k] k&�]]D Y RR ^( )
��]� “] � k] -]�]]ä] � a]	]]�]` &`B r˝ g] � k])] ı�]])]
� k]"] n+E � Ÿ]	 k] ˝ a]� k] � o]ä g]) ^� �]] n+Ds Z

RS /�] k� ˝ a] o)˝] �]]& ı]^�]¾] �]_˝] 	 k]
�]`� a] � k] �]`)]	 k] � œ] ˙]]	 k] k� ^
]4 0�]])]D
RT �]`� a] U[ ^&	] ˝]� �]`)]	 k] � œ] +` )+]E
˙]+ t] � n]˝]]	] 	 k] 0� k] a( �]
]]	 k] � ` � k]^�]�]
� `D R[ �]+ ˙ o]�]
]` ˙]]	]�]) œ] k� �]`˘] )+]
- n]) ��]� “] g&˝] œ] 	 k] 0�]� ` � k]�]] � `D RR

RU ^( ) � g]+		]] k� ^�])�˝]]) + k]	 k] k�
�]]&E �]`� a] �]
]`
] �]�]] RS - n]) ı])� k]��])
� ` � a]�]�]�])` � a]	]]	 k] 
]�]]D RT RV 0�]	 k]
�]+ Ü]˘]]) ^� �]]E r˝]�] ^� �]] �]�]] �]˝] -]

RBV � �]] r a$]� ` ^&�]]˝]]Ds

˘ a]� ] n+ - n]) ı])� k]��]) � ] )]˙] ı]]�] -]
�]�]] n+D /�]^
]4 k+ 
] k]�] k]E ı]�˘]]˝]]ı] � ) k] R

- n]) � a]�]�]�])` ı]) ^�]��]]�] � ) k]Ds
RW ^( ) �]`� a] 	 k] �]
]`
] �]`
] k�

^� 	]] k) ˘]
]˝ k]O˘]
]˝ k] �]�] n]	] - n]) 0�] k�
�]] “/ -_	É�]]�] � k] k&�]]D S � k] & k]	] œ] �] a!O
�]] k) ˛ k] - n]) �]`
] � œ] -ı]	 k] ˙]]
] $]
] ) k+
˛ k]D T RX �]`� a] 	 k] 0	]� k] � +]E r� k] k) ı]` k!
+ k] 
] k] - n]) ^˙]�] ˝])+ ˝ a]�] �]!^
]�] t] ı]� åO
˝ k] + k]E � Ÿ] ˝ a]� œ+ o/�]]	] œ] � k] ı]� å	 k]�]]
 k]
�]	]] t1 �]]Ds U RY ˝]�] � k] ( n])	] -ı]	 k]
˙]]
] ! k]å� ) 0�] k� ı]` k! ˘]
] ^&4D V

RZ ˛] k]å` g&) ˘]
]	 k] ı]) �]`� a] 	 k] �]] g� �]
- n]) 0�] k� �]] “/ � g]+		]] � k] k&�]]D � k] & k]	] œ]
˙]�&` k� � k] k" ˛ k] - n]) -ı]	]` 	]]�] � œ] ˙]]
]
# `� � ) ) k+ ˛ k]D W S[ 0�]	 k] ^�]	]] k&)
^� 4 0	 œ+ � a]
]]�]]D ˝]�] � k] -ı]	 k] ^ı]˝]]
˙]�&` � k] �]ä] g&) œ] k� �]]˛] 	]]�] � œ] ! k]å� )
�]`� a] k� ı]` k! ˘]
] ^&4D SR /�] k� �]]&
� k] � ( )	] g+�] �]4D

˙ n]� k] +` �]�˝] � ] ^&	] � a]Î a+-]E
�]+ �]+ t] k� �]�]]O�]) � œ] �]�]] - n])

] k]�] œ] � k] ^�]�]]	 k] 
]�]]D X SS 
] k]�]
0�] k� ^�]�]]	 k] � ] ˝])`� ] k&�]� ) o&�] )+
�]4E �] œ]^� �]+ 0	 œ+ �]]_�¾]�] œ] � `
˝])+ 	]+™E �]_
� -^ˇ]� ]) )�]	 k]�]]
 k] � `
˝])+ ^�]�]] )+] ˛]]D Y ST �]+™ �]�]]O
�]) � œ] 4� k4�]] -]&�]` ˛]] ^˙]�]� œ] 4�
a&�" ��]� “] g&˝] �]�]]�]] ˛]]D 0�] -]&�]` 	 k]

^˘]

]]� ) � +]E SU r k+ �]`� a] 	]]�])`E
+� œ] ˝ a]�]� k] �]] 
 k]	]]O k&	]]H Z �]] ˝ g] +� œ]
	]]�] � )	 k] -]�]] n+H � Ÿ] ˙]]	]˝]] gt+ ˝ g]
-�]
] � œ] � n]	] n+E ˝ g] ı])� k]��]) � ] ı]^�]¾]
˙]	] n+Is R[ SV �]�]) �]`� a] 	 k] 0� k] ( "O
� ])]E r˘ a]ı] + k] ˙]] - n]) 0�]� œ] � k] �]]+)
^	]� 
] ˙]]Is SW ˝]�] 0�] a&�" ��]� “]O
g&˝] 	 k] 0�] -]&�]` � k] �]) k]å] - n]) ^( )

ä] k]) � k] ˘]`�]˝]] a+-] 0�]� œ] � k] �]]+)

-ˇ�]y R
R �]˝] TBRE S

Ü k]
] RTBSU
Ü k]
] RZBU

S �]˝] TBVE W

T S)] RBY

U �]˝] TBU

V � g]� TBRW
� g]+ RBSWE SX
Ü k]
] RTBSV

W �] k]4 SBSY
Ü k]
] SBRE U
Ü k]
] RRBRW
R a� ) RSBRT

X �]˝] TBRT
� g]� TBSRE SS

Y �]�] USBR
�]˝] TBRW
� g]+ RBTSOTU

Z �]˙] SBX
�]˝] TBRX
� g]� TBSS
Sı]˝] RBRX

R[ �]˝] UBROR[
� g]� UBRORT

RR �]˝] UBRR

RS �]˝] UBRS

RT � g]� UBRUE RV
� g]� YBR

�������������������

g&�])] � q]�]y
R �]˝] UBRX

S �]˝] R[BS

T �]˝] UBRY
� g]� VBU

U �]˝] UBRZE S[

V �]˝] RZBSX
� g]� VBRR

W �]˝] UBSRE SS

X � g]� UBTROTX

Y �]˝] XBSYE SZ

Z �]˝] YBSYE SZ

R[ �]] g� SBRZ

�]) a� �] RBVOSW RWWS



^	]� 
] �]�]]D SX �]+ k&�]� ) �]�] 
] k]�]
n+)]	] )+ �]4 - n]) -]ı]�] � œ] � +	 k] 
]� k]E

r�]+ �]] n+H �]+ ˝] k] � k] “/ 	]�]` ^�]�]]
n+I �]+ a&�" ��]� “] g&˝] œ] � k] �]` -^ˇ]O

� ]) k� �]]˛] -]�]] k&˝]] n+ - n]) � k] 0�]� `
�]]	]˝ k] Ÿ+Ds SY - n]) �]`� a] � ` ˘]˘] “]
�]å` ˝ k]ä]` � k] �]
]`
] k� ı g] k) /
]] k� � œ] n( 
]
�]�]`D

SZ ˝]�] � k] �]�]]O�]) � k] ^	]� 
]� )
�]�] n]	] - n]) -_	É�]]�] k� �]) �]4D R

�]] g� �] - n]) � g]+		]] �]` 0	] k� �]]˛] ˛ k]D
T[ �]�] n]	] � ` �]]�] S �]`�]]) ˛]` - n])
� a]�]]) � œ] ı]å` ˛]`D 0	+ œ]	 k] ( n])	] �]`� a]
� k] 0�] k� �]] k) � œ] �]˝]]�]]D TR �]`� a]
0�] k� ı]]�] �]�]] - n]) 0�]	 k] +]˛] ı]� åO
� ) 0� k] 0# ]�]]D ˝]�] 0�]� ] � a]�]])
0˝]) �]�]] - n]) �]+ 0	]� ` � k]�]] � )	 k]

]�]`D

TS ^( ) �]]�] � k] ˙]�] � g])˙] %
] ˘ a]� ]
˛]] ˝]�] 
] k]�] 0	] �]�]` � k] ˙] k] �]`�]]) ˛ k]
- n]) ^˙]	]� œ] a&�" ��]� “] g&˝] �]�]]4 ˛ k]E �]`� a]
k� ı]]�] 
]]	 k] 
]� k]D T TT �]+ t] ˝]� ^�

ı g])] �]+) 0	] k� &)�]]ä k] ı]) ˙]�]] + k]
�]�]]D TU ˝]�] 0�]	 k] k4� k] �] a+˝]O� k] 
] k]�] œ]
� k] # `� ^� �]] ^˙]	 œ+ ˝])+O˝])+ � `
�]`�]]^)�] t] ˛]™D U 0�]	 k] � “/ a&�" ��]� “] g&˝] œ]
� k] �]` ^	]� ]
]] �]�]) �]+ 0	] a&�" ��]� “]O
g&˝] œ] � k] �] k]
]	 k] 	]+™ k&˝]] ˛]]E �] œ]^� � k]

˙]]	]˝ k] ˛ k] ^� �]+ �]�]`+ n+D�
TV -�]
]` � a]�]+ ˙]�] t-ˇ k])] +` ˛]]E

˝]�] �]`� a] 0#� ) �]]+) �]�]] - n]) ^� �]`
4� o]˝] ˙]�]+ � ` ˝])( ^	]� 
] ı]å]D �]+ t]
�]+ Ü]]˛ “]	]] � )	 k] 
]�]]D V TW �]�])
�]�] n]	] - n]) 0�] k� �]]˛]` 0� k] gt%æ	 k] ^	]� 
 k]
TX - n]) ˙]�] �]+ 0	 œ+ ^�]
]] ˝] k] 0	+ œ]	 k]
� +]E r�]�] 
] k]�] ˝ a]� k] gt%æ ) k+ Ÿ+Ds

RBTU � �]] �]]�]&E r� k] ˙]]	]˝ k] ˛ k] ^� �]+
� n]	] n+Ds

TY �]�]) 0�]	 k] � +]E r-]- k] +�] � +™
- n]) -]�]Oı]]�] � ` �]_�˝]�] œ] � œ] ˙]] t4 ˝]]^�
� Ÿ] �]+ t] �]` Ü]˘]]) � ) �] gt� �] œ]^� � Ÿ] /�]`O
^
]4 -]�]] gt+Ds R TZ �]+ �]+ t] � k] �]�]]
- n]) ı g] k) �]
]`
] k� �]�]]O�]) œ] � œ] Ü]˘]])
� )˝]] )+] - n]) 
] k]�] œ] � œ] �]�]]4 a&�"
��]� “] g&˝] œ] � k] ^	]� ]
]˝]] )+]D S

U[ ^( ) 0�] k� ı]]�] 4� � k]æ` �]`
-]�]] - n]) 0�] k� �]]�]	 k] � a]"	 k] k"� � )
^�]å^�]å]	 k] 
]�]]E r�]�] -�]) ˝ g] ˘]] k+E
˝] k] � a]� k] � a]Ã � ) �]� ˝]] n+Ds T UR 0� k]
k&�]� ) �]`� a] ˝]åı] 0# ] - n]) -ı]	]]

+]˛] �]æ]� ) 0� k] a!-] - n]) � +]E
r+ t]E � Ÿ] ˘]]+˝]] gt+D � a]Ã + k] ˙]]Ds U

US 0�]` ı]
] 0�]� ] � k]æ �]]�]�] + k]
�]�]] - n]) �]+ � a]Ã + k] �]�]]D UT ^( )
�]`� a] 	 k] 0� k] ( n])	] ^�]&] � ) ^&�]] - n])
0� k] �]�˝]` � k] � +]E UU r k&�]E ^� �]`
� k] a� ! 	] � +	]]D �]�]) ˙]]� ) � a]& � k]
�]]˙]� � k] ^&�]] - n]) � g]�]] 	 k] � a]Ã + k]	 k]
k� ^
]4 � œ]" � œ] ˙] k]O˙] k] ˘]`ä œ] ˘]æ]	 k] k�

^
]4 � +] ˛]] 0	 œ+ ˘]æ] V ˝]]^� 0	 œ+
�]�]]+` ^�]
 k]Ds W UV 
 k]^� 	] �]+ t] � k]
˙]]˝ k] +` �]+ -]&�]` �]�]� k] �]˝]]	 k] 
]�]]D
0�]	 k] �]+ ^� ��]] /˝]	]] �]�] g+) � ) ^&�]]
^� /�] k� �]]& �]`� a] � a]
 k]-]�] ^� �]` �]+)
� œ] 	] ˙]] �]� ] �]_
� 4� o]˝] /
]]� œ] � œ] +`
)+]D ^( ) �]`E 
] k]�] +) � +™ � k] 0�] k�
ı]]�] -]˝ k] ) k+D X

S �]�]) a� ! ^&	] �]]&E �]`� a] ^( )
� ( )	] g+�] -]�]] - n]) ˘]]) œ] ˝])(

�]�]) n( 
] �]�]` ^� �]+ �]) ı]) n+D Y

S �]+ t] 
] k]�] œ] � ` �]`å 
]�] �]�]` - n]) �])

] k]�] œ] � k] /˝]	]] �]) �]�]] ^� &)�]]ä k] k�
ı]]�] �]` ˙]�]+ 	]+™ �]˘]`D �]`� a] 0	 œ+ ı])O
� k]��]) k� �]˘]	] � a]	]]	 k] 
]�]]D Z T ˝]�]

] k]�] 4� 
]� � k] k� �]] k) a+4 � k] �]+ t]

]]4E ^˙]� k] ˘]]) -]&�]` 0# ]4 a+4 ˛ k]D R[

-ˇ�]y R
R �]˝] YBRUE RV

� g]� UBTYE TZ

S R a� ) ZBV

T �]˝] YBRW
� g]� UBU[E UR

U �]�] VTBU

V �]˝] RUBST
�]) RUBTS
� g]� UBUS
/ì] VBX

�������������������

g&�])] � q]�]y
R �]�] WRBR

� g]� UBUT
� g]+ RXBU

S �]˝] UBST

T �]˝] YBRE S
� g]� VBRS

U �]˝] YBT
� g]� VBRT

V � n]�] RUBTE U
� n]�] RUBR[E RR
��] SUBY

W �]˝] YBU
� g]� VBRU

X � g]� VBRV

�������������������

-ˇ�]y S
Y �]˝] UBRT

�]˝] ZBR

Z �]�] WRBR
/( SBRX
/ì] SBT

R[ � g]� VBRYE RZ

RWWT �]) a� �] RBSXQSBT



U �]�]) �]`å � ` �]˙]+ � k] � k] 0� k] o-&)
�]`� a] k� ı]]�] 	]+™ 
 k] ˙]] �] k� D /�]^
]4
˙]+ t] �]`� a] � n]# ] ˛]]E 0	+ œ]	 k] 0�] k� 1 ı])
�]) � ` !˝] � k] �] k]&] - n]) �] k]
] ^&�]]
- n]) 
]� � k] k� �]] k) a+4 � k] 0�]� ` �]]"
�]� k]˝] 	]`˘ k] 0˝]]) ^&�]]D V ˙]�] �]`� a]
	 k] 0	]� ] ^�]��]]�] k&�]]E R ˝] k] 0�]	 k] 
]� � k]
k� �]] k) -]&�]` � k] � +]E r� k] k"E ˝ k] k) ı]]ı]

�]]( ^� 4 �]4Ds S W �]+ t] a� ! �]]�¾]`
� n] k# ˛ k] ˙] k] �]	] � œ] � +	 k] 
]� k]E T X r�]+
-]&�]` �]] � + )+] n+I �]+ ˝] k] ı])� k]��])
� ` •	]&] � ) )+] n+D ı])� k]��]) k� ^�]�]]
- n]) � n]	] ı]]ı] œ] � k] �]]( � ) �]� ˝]]
n+Hs U Y �]�]) �]`� a] 	 k] ( n])	] �]	] � œ]

˙]]	] ^
]�]] ^� � k] �]] �] k]˘] ) k+ Ÿ+D
/�]^
]4 0�]	 k] � +]E r˝ a]�] �] œ] -ı]	 k] �]	]
� œ] � k] �]]˝ œ] �] k]˘] ) k+ + k]H V Z /�] 
]� � k]
k� �]] k) -]&�]` � k] �]] � +	]] ä�]]&]

-]�]]	] n+E F˝ k] k) ı]]ı] �]]( ^� 4 �]4G
�]] �]+ � +	]]E F0# E -ı]	]` �]]" 0# ]
- n]) ˘]
]O^( )GH R[ �]�]) /�]^
]4 ^�
˝ a]�] ˙]]	] 
] k] ^� o/�]]	] k� � k] k" W � k]
ˇ])˝]` ı]) ı]]ı] �]]( � )	 k] � ] -^ˇ]� ])
^&�]] �]�]] n+ y y yDs X 0�]	 k] 
]� � k] k�
�]] k) a+4 � k] � +]E RR r� Ÿ] ˝ a]�]� k] � +˝]]
gt+E �]å] + k]I -ı]	]` �]]" 0# ] - n]) �])

˙]]Ds RS ˝]�] �]+ -]&�]` �]å] + k] �]�]]
- n]) ( n])	] -ı]	]` �]]" 0# ]� ) �]�] k�
�]]�]	 k] �]]+) ^	]� 
] �]�]]D �]+ k&�]� )
�]�]` o&�] )+ �]4 - n]) �]+ � +� ) ı])O
� k]��]) � ` �]^+�]] � )	 k] 
]� k]E r+�]	 k] k4�]]
ı]+
 k] � �]` 	]+™ k&�]]Ds Y

RT ^( ) �]`� a] �]+ t] � k] ^	]� 
]� )
�]`
] k� ^� 	]] k) �]�]] - n]) 
] k]�] œ] � `
�]`å 0�] k� ı]]�] -]˝]` )+` - n]) �]+ 0	 œ+
^�]�]]	 k] 
]�]]D RU ^( ) ˘]
]˝ k]O˘]
]˝ k]
0�]� ` 	]ä]) +
]( “/ k� � k] k" 
 k]�]` ı]) ı]å`
˙] k] � )O�]� g]
]` k� &�˝]) � œ] � n]# ] ˛]]D

0�]	 k] 0�]� k] � +]E r-]E � k])] ˘ k]
]] �]	]
˙]]Ds - n]) �]+ 0#� ) 0�] k� ı]` k! ˘]
]
^&�]]D R RV �]]& � œ] �]+ 
 k]�]` k� �])
�]]	 k] ı]) �]�]] ˛]]� - n]) �] a+˝]O� k] � )O
�]� g]
]	 k]�]]
 k] - n]) 0	] k� ˙ n]� k] g&�] k) ı]]ı]`E
�]`� a] - n]) 0�] k� ˘ k]
] œ] k� �]]˛] �]]	 k] � n] k#
˛ k]D� � k] 
] k]�] �]å` ˝]]&]& � œ] �]+ t] ˙]�]] ˛ k]D
0	]� œ] � k] � “/ k4� k] ˛ k] ˙] k] �]`� a] k� ˘ k]
 k] �]	]
�]4 ˛ k]D S RW �]�]) ˙]�] ( )`�]`O&
] k�
a� ! �]]_�¾]�] œ] 	 k] k&�]] ^� �]+ ı]]^ı]�] œ]

- n]) � )O�]� g]
]	 k]�]]
] œ] k� �]]˛] �]]	]] �]]
)+] n+E ˝] k] � k] 0�] k� ˘ k]
] œ] � k] � +	 k] 
]� k]E
r�]+ � )O�]� g]
]	 k]�]]
] œ] - n]) ı]]^ı]�] œ] k�
�]]˛] �]]˝]] n+Hs RX �]+ � a]	]� ) �]`� a]
	 k] 0	]� k] � +]E r˙] k] �]
 k]O˘ o]� k] Ÿ+ 0	 œ+ � n]È
� ` ä]Î )˝] 	]+™ + k]˝]`E �]�]) �]`�]]) œ] � k]
+ k]˝]` n+D � Ÿ] ˇ]—�]�] œ] � k] 	]+™E ı]]^ı]�] œ] � k]
� a]
]]	 k] -]�]] gt+Ds T

RY � g]+		]] k� ˘ k]
 k] - n]) ( )`�]` 0ı]O
�]]�] ^� �]] � )˝ k] ˛ k]D /�]^
]4 � k] �]`� a] k�
ı]]�] -]4 - n]) 0	+ œ]	 k] ı g]!]E r�]] �]]˝] n+
^� � g]+		]] k� ˘ k]
 k] - n]) ( )`^�]�] œ] k� ˘ k]
 k]
0ı]�]]�] )�]˝ k] Ÿ+E �]�]) ˝ k] k) ˘ k]
 k] 0ı]�]]�]
	]+™ )�]˝ k]Hs U RZ ˝]�] �]`� a] 	 k] 0	]� k]
� +]E r˙]�] ˝]� g&
+] V -ı]	 k] & k]�˝] œ] k�
�]]˛] + k]˝]] n+E �]] 0�] k� & k]�˝] 0ı]�]]�]
)�]˝ k] Ÿ+H 	]+™D ˙]�] ˝]� g&
+] 0	] k�
�]]˛] )+˝]] n+E � k] 0ı]�]]�] 	]+™ )�]˝ k]D
S[ �]�]) � k] ^&	] -] t4� k] ˙]�] g&
 k+ � k]
0	]� k] ˙ a]&] � ) ^&�]] ˙]]4�]]E W ˝]�] � k] 0ı]O
�]]�] � œ)� k]D SR � k] “/ �]` ı a])]	 k] � ı] kå
k� k!& ı]) 	]4 � ı] kå � ] a"� å] 	]+™


]�]]˝]]D -�]) �]+ 
]�]]4 ˝] k] 	]�]] a"� å]
^�] a� å� ) ı a])]	 k] � ı] kå � k] ( ]å k&�]]
- n]) k!& - n]) �]` �]å] + k] ˙]]4�]]D X

SS 	] +` � k] “/ 	]�]` &]�]O�]^&)] ı a])]	]`

SBRV � �]] r� k]ä] � k] k"� �]�]]4  n]#] ˛]]Ds
� �]] r� k]ä] � k] k"� �]�]]4  n] k# ˛ k]Ds

-ˇ�]y S
R Ü k]
] RUBZE R[

S �]�] VTBRR
�]˝] ZBS
� g]� VBS[
� g]� XBUXE UY

T �]˝] ZBTOY
� g]� VBSROSW

U �]�] UTBSV

V �]˝] ZBU
� g]� WBY
Ü]� SBST

W &]	] XBRT

X �]�] VTBRR

Y �]˝] ZBTT
� g]+ XBTR
� g]+ ZBTS

�������������������

g&�])] � q]�]y
R �]˝] ZBZ

� g]� VBSXE SY

S �]˝] ZBR[E RR
� g]� VBSZE T[

T �]�] WRBR
�]˝] ZBRSE RT
� g]� VBTRE TS
� g]� RZBR[
R˝]` RBRV

U �]˝] ZBRUE RV
� g]� VBTTOTV

V �]˝] SSBS
S a� ) RRBS
Ü]� RZBX

W � g]� RXBSS

X �]˝] ZBRWE RX
� g]� VBTWOTY

�]) a� �] SBUOSS RWWU



�]�]� œ] � œ] �])˝]] n+D -�]) �]+ �] k)E ˝] k]
�]^&)] �]�]� œ] � k] ( ]å k&�]` - n]) �]^&)]
k� �]]˛]O�]]˛] �]�] œ� �]` 	]�" + k] ˙]] t4�]`D

�]�]) 
] k]�] 	]�]` �]^&)] 	]�]` �]�]� œ] � œ]
�])˝ k] Ÿ+Ds

ST ˙]�] �]`� a] �]�˝] k� ^&	] � k]˝] œ] � k]
+ k]� ) ˙]] )+] ˛]] ˝] k] 0�] k� ˘ k]
 k] ˘]
]˝ k]O
˘]
]˝ k] -	]]˙] � ` �]]
 œ] ˝] k]å	 k] 
]� k]D R

SU ˝]�] ( )`^�]�] œ] 	 k] 0�]� k] � +]E r�]+
k&�]I � k] �]�˝] k� ^&	] k4�]] � ]�] �] œ]

� ) ) k+ Ÿ+ ˙] k] � ]	 g]	] k� ^�]
]]( n+Hs
SV �]�]) �]`� a] 	 k] � +]E r�]] ˝ a]�]	 k] � �]`
	]+™ ı]æ] ^� ˙]�] &]^�]& - n]) 0�] k�
-]&�]` � g]� k] ˛ k] - n]) 0	] k� ı]]�] �]]	 k] � k]
a� ! 	]+™ ˛]]E ˝]�] 0�]	 k] �]] ^� �]]H S

SW �]] ˝ a]�]	 k] Ü]ˇ]]	] �]]˙]� -^�]�]]O
˝]]) T �]]
 k] ^� �� k] � œ] 	]+™ ı]æ] ^� &]^�]&
ı])� k]��]) k� �]�]	] � œ] �]�]] - n]) 0�]	 k]
˘]æ]� k] � ` ) k]^"�] t]� �]]�]™ - n]) a� !
-ı]	 k] �]]^˛]�] œ] � k] �]` &™ ˙]�]^� � ]	 g]	]
k� � a]˝]]^�]� �]]˙]� œ] k� ^�]�]] � k] “/

- n]) � k] ) k]^"�] t] 	]+™ �]] �]� ˝]] ˛]]Hs U

SX ^( ) �]`� a] 	 k] � +]E r�]�˝] � ] ^&	]
o/�]]	] k� ^
]4 �]	]] n+E V 	] ^� o/�]]	] �]�˝]
k� ^&	] k� ^
]4D SY o/�]]	] � ] � k]"] ˝] k]

�]�˝] k� ^&	] � ] �]` Ü]� a] n+Ds W

T 4� �]]) ^( ) �]+ �]�]]O�]) � œ] �]�]]D
�]+ t] 4� k4�]] -]&�]` ˛]] ^˙]�]� ]

4� +]˛] � g]�]] a+-] ˛]]D� X S ( )`�]`
�]`� a] ı]) 	]ä]) ˙]�]]4 a+4 ˛ k] ^� k&� œ]E
�]+ 0�] -]&�]` � k] �]�˝] k� ^&	] # `�
� )˝]] n+ �]] 	]+™ ˝]]^� � k] 0�] ı]) /
]ä]]�]

]�]] �] œ� D T ˝]�] 0�]	 k] � g]� k] +]˛]�]]
 k]
-]&�]`� � k] � +]E r0# - n]) �]+ t] �]`˘] � œ]
-]Ds U ^( ) 0�]	 k] 0	]� k] ı g]!]E rı])O

SBSW � �]] r	]ä])]	 k] � ` ) k]"`Ds TBR � �]]
r�]� �]] �]]) �]�]] ˛]]Ds TBT � �]] r^˙]�]� ]
+]˛] �]� �]] �]]) �]�]] ˛]]Ds

� k]��]) k� � ]	 g]	] k� ^+�]]�] � k] �]�˝] k�
^&	] �]] � )	]] �]+` n+E ^� �]` � ] �]
]]
� )	]] �]] � a])] � )	]]H ^� �]` � ` ˙]]	]
�]˘]]	]] �]] ^� �]` � ` ˙]]	] 
 k]	]]Hs R �]�])
� k] ˘ a]ı] ) k+D V 0	] k� ^&
] œ] � ` � # k])˝]]
k&�]� ) �]`� a] �] a+˝] a&�]` a+-] S - n]) 0�]	 k]

� a]�� k] � k] �])� ) 0	] �]�]� k] k&�]] - n])
0�] -]&�]` � k] � +]E r-ı]	]] +]˛] -]� k]
�]æ]Ds ˙]�] 0�]	 k] +]˛] -]� k] �]æ]�]] ˝] k]
0�]� ] +]˛] # `� + k] �]�]]D W �]+ k&�]O
� ) ( )`�]` �]]+) ^	]� 
] �]4 - n]) 0�]`
�]˝] k+) k] k&�] k� � a]" k� 
] k]�] œ] k� �]]˛]
^�]
]� ) �]`� a] � k] �]]) $]
]	 k] � ` �]]^ä]�]
� )	 k] 
]� k]D T

X �]�]) �]`� a] �]+ t] � k] ^	]� 
]� ) -ı]	 k]
˘ k]
] œ] k� �]]˛] �]`
] � ` ˝])( ˘]
]]
�]�]]D ˝]�] �]
]`
] - n]) �] g+^&�]] � k]
�]])` ˝]]&]& � œ] 
] k]�] 0�] k� ı]` k!Oı]` k!
�]4D U Y 0�] k� �] kåO�] kå � ]�] œ] � ` ˘]˘] “]
� a]	]� ) �]Î �]
 k]�]E / g&^�]�]] - n]) �])&	]
ı]]) k� /
]]� œ] - n]) �] k]) - n]) �]`& k]	]
k� -]�]Oı]]�] � k] �]` 
] k]�] œ] � ` 4�

�]å` �]`å 0�] k� ı]]�] -]�]`D Z 0�]	 k]
-ı]	 k] ˘ k]
] œ] � k] � +] ^� 4� ! k]"` 	]]�]
0�] k� ^
]4 ˝ n]�]]) )� œ] ˝]]^� �]`å 0� k]
&�]] 	] k&D R[ �]`� a] 	 k] �] a+˝] œ] � k] # `�
^� �]] ˛]]E /�]^
]4 ^˙]˝]	 k] 
] k]�] œ] � k]
& “&	]]� �]`�]]^)�] t] ˛]™ � k] 0� k] g!	 k] k�
^
]4 0�] k� ı]]�] �]`å 
]�]]	 k] 
]� k]D V

RR ^˙]	] 
] k]�] œ] � œ] a&�" ��]� “] g&˝] W �]�]]4
˛ k]E � k] �]` ˙]�] 0� k] k&�]˝ k] ˝] k] 0�] k�
-]� k] ^�]) ı]å˝ k] - n]) ^˘]

]]� ) � +˝ k]E
r˝ g] ı])� k]��]) � ] � k]"] n+Ds X RS �]�])
0�]	 k] � “/ �]]) 0	 œ+ � å] a+�] ^&�]] ^� � k]
^� �]` � k] 	] �]˝]] t4 ^� �]+ � n]	] n+D Y

RT ^( ) �]`� a] 4� ı]+]å ı]) ˘]æ]
- n]) 0�]	 k] -ı]	 k] a� ! ˘ k]
] œ] � k] � a]
]]�]] Z

- n]) � k] 0�] k� ı]]�] -]4D R[ RU 0�]	 k]

-ˇ�]y S
R �]˝] RSBROY

� g]� WBROV

S R�]�] SRBROW

T R�]�] SSBS[

U ^	]� “] SVBT[
� n]�] SUBVOZ

V ^	]� “] S[BZE R[

W �]˝] RSBY
� g]� WBV

�������������������

-ˇ�]y T
X �]˝] RSBZORU

� g]� WBWORR

�������������������

g&�])] � q]�]y
R � g]� RUBROT

S � g]+ RSBTZE U[

T �]˝] SSBRW
�]) RSBRT

U �]˝] RSBRV

V �]˝] ZBS[E SR
�]) VBSXE SY
�]) WBVW

W �]˝] YBTR

X �]) RBSTE SU
�]) VBX
� g]� UBUR

Y �]˝] RSBRVE RW
�]) RBSV

Z � g]+ RVBRW

R[ � g]� WBRSE RT

RWWV �]) a� �] SBSTQTBRU



RS ˘ k]
] œ] � ] 4� &
] �]	]]�]]� - n]) 0	 œ+
Ü k]^�]˝] 	]]�] ^&�]] ˝]]^� � k] +� k]�]] 0�] k�
�]]˛] ) œ+ - n]) �]+ 0	 œ+ Ü]˘]]) k� ^
]4 � k]˙ k]
RV - n]) a&�" ��]� “] g&˝] œ] � k] ^	]� ]
]	 k] � ]
-^ˇ]� ]) k&D R

RW ^˙]	] RS ˘ k]
] œ] � ] &
] S 0�]	 k]
�]	]]�]]� � k] ˛ k]E �]�] n]	] ^˙]� k] 0�]	 k] ı]˝])�]
	]]�] ^&�]]E T RX ˙]�&` � ] � k]"] �]] g� �]
- n]) �]] g� �] � ] �]] “/ � g]+		]] L/	 œ+ �]`� a] 	 k]
�] k]-	])^�]�] 	]]�] ^&�]]E ^˙]�]� ] �]˝]
]�] n+
r�])˙]	] k� � k] k"sME U RY -_	É�]]�]E
^( ^
]ıı a]�]E �])˝ a]
]� n]E �]¢]`E ˛] k]�]]E +
]( “/
� ] � k]"] �]] g� �]E ˝]À`E ˙] k]�]`
]]� �]�] n]	]
RZ - n]) �] g+&] /�� ^)�] k]˝]`E ^˙]�]	 k] �]]&
� œ] 0�] k� �]]˛] �]À])` � `D

^( ) �]`� a] 4� �]) � œ] �]�]]D S[ 4�
�]]) ^( ) 
] k]�] œ] � ` /˝]	]` �]`å ˙]�]] + k]
�]�]` ^� �]`� a] - n]) 0�] k� ˘ k]
 k] �]]	]] ˝]�
	] �]] �] k� D SR �]�]) ˙]�] �]`� a] k� �])O
�]]
] œ] � k] /	] �]]˝] œ] � ` �]�]) ^�]
]`E ˝] k]
� k] ^	]� 
] ı] kå ^� 0� k] ı]� å� ) 
 k]
-] t4 �] œ]^� � k] � + ) k+ ˛ k]E r0�]� ]
^&�]]�] ^( ) �]�]] n+Ds V SS ˙] k] �]]�¾]`
�]Î �]
 k]�] � k] -]4 ˛ k] � k] � + ) k+ ˛ k]E
r/�]� œ] �]]
]Oä]� g]
]� �]�]]�]] n+D �]+
a&�" ��]� “] g&˝] œ] k� )]˙]] � ` �]&& � k]E


] k]�] œ] � œ] �]�]]4 a&�" ��]� “] g&˝] ^	]� ]
]˝]]
n+Ds W ST ˝]�] �]`� a] 	 k] 0	 œ+ -ı]	 k]

ı]]�] � a]
]]�]] - n]) ^�]�]]
 œ] k&� ) � +]E
r� n]˝]]	] � a]& � n]˝]]	] � k] n� � k] ^	]� ]
]
�]� ˝]] n+H SU -�]) ^� �]` )]˙] � œ]
g( " ı]å ˙]]4E ˝] k] �]+ )]˙] ^"� 	]+™

�]� ˝]]D X SV - n]) -�]) ^� �]` �]) � œ]
g( " ı]å ˙]]4 ˝] k] �]+ �]) ^"� 	]+™

�]� ˝]]D SW 0�]` ˝])+E -�]) � n]˝]]	]

TBRUE RW � �]] r˘ a]	]]Ds TBRY ��]]yE
r� 	]]	]]	]`Ds TBSS �� n]˝]]	] � k] ^&�]] 4�
	]]�]D

-ı]	 k] +` ^�]
]]( 0# �]å] + k] - n]) 0�]� œ]
g( " ı]å ˙]]4E ˝] k] �]+ ^"� 	]+™ �] k� �]]

�]_
� 0�]� ] o-˝] + k] ˙]]4�]]D SX �]˘]
˝] k] �]+ n+ ^� � k] “/ ^� �]` ˝]]� ˝]�])
-]&�]` k� �]) � œ] � a]�]� ) 0�]� ] �]]�]]	]
˝]�] ˝]� 	]+™ ˘ a])] �]� ˝]] ˙]�] ˝]� ^�
�]+ ı]+
 k] 0�] -]&�]` � k] ı]� å� ) �] t]ˇ]
	] k&D /�] k� �]]& +` �]+ 0�]� ] �])

 g]" �] k� �]]D SY � Ÿ] ˝ a]�]� k] �]˘] � +˝]]
gt+E o/�]]	] œ] � ` �]�] �]]˝ œ] �]]( � ` ˙]] t4�]`E

^( ) ˘]] k+ 0	+ œ]	 k] ˙] k] �]` ı]]ı] ^� 4
+ œ] - n]) ˙] k] �]` •	]&] � ` �]]˝ œ] � +`
+ œ]D SZ �]�]) ˙] k] � k] “/ ı]^�]¾] �]_˝] k�
^�]
]]( •	]&] � ` �]]˝ œ] � k+�]]E 0� k] � �]`
�]]( 	]+™ ^� �]] ˙]]4�]]E R �]_
� �]+
k4� k] ı]]ı] � ] & k]�]` + k]�]] ˙] k] � �]` 	]+™

^�] k"�]]Ds S T[ �]`� a] 	 k] k4�]] /�]^
]4
� +] �] œ]^� � k] � + ) k+ ˛ k]E r0�]� œ] 4�
a&�" ��]� “] g&˝] n+Ds T

TR ^( ) 0�]� ` �] t] - n]) 0�] k� �]] “/ U

-]4 - n]) 0	+ œ]	 k] �]]+) �] kå + k]� )
0� k] � a]
]]	 k] k� ^
]4 ^� �]` � k] � k]˙]]D V

TS �]`å 0�] k� ˘]]) œ] ˝])( � n]# ` ˛]`
- n]) 0	+ œ]	 k] 0�]� k] � +]E r k&�]I ˝ k])`
�] t] - n]) ˝ k] k) �]] “/ �]]+) �] kå Ÿ+E � k]
˝ a]�]� k] ^�]
]	]] ˘]]+˝ k] Ÿ+Ds W TT �]�])
0�]	 k] � +]E r� k])` �] t] - n]) � k] k) �]] “/ � n]	]
Ÿ+Hs TU ^( ) 0�]	 k] 0	] 
] k]�] œ] � k]E ˙] k]

0�] k� ˘]]) œ] ˝])( � k])] �]	]]� ) � n] k# ˛ k]E
k&�]� ) � +]E r k&�] k]E � k] ) k+ � k])` �] t] - n])

� k] k) �]] “/I X TV ˙] k] � k] “/ ı])� k]��]) � `
�])ä]` ı g])` � )˝]] n+E �]+` � k])] �]] “/E � k])`
�]+	] - n]) � k])` �] t] n+Ds Y

U 4� �]]) ^( ) �]+ �]`
] k� ^� 	]] k)
^�]�]]	 k] 
]�]]D �]+ t] 0�] k� ı]]�] 
] k]�] œ]

� ` �]å` �]`å /� ¹] + k] �]�]`D /�]O
^
]4 �]+ 4� 	]]�] ı]) ˘]æ� ) � n]#

-ˇ�]y T
R �]˝] R[BR

S �]˝] R[BSOU
� g]� WBRUORW
Ü k]
] RBRT

T � g]+ RBUS

U � g]� ZBVU

V � g]+ XBV

W �]˝] ZBTU
�]˝] R[BSV
�]˝] RSBSUOSZ
� g]� RRBRV
� g]+ YBUY

X � g]� RRBRXE
RY

�������������������

g&�])] � q]�]y
R �]˝] RSBTRE TS

� g]� RSBR[

S /ì] WBUE W
/ì] R[BSW

T � g]+ XBS[
� g]+ R[BS[

U �]˝] RTBVV
� g]+ SBRS
Ü k]
] RBRU

V �]˝] RSBUWOV[
� g]� YBRZOSR

W �]) WBT

X �]˝] RSBUZ
/ì] SBRR

Y �]˝] RSBV[
� g]� YBSR
� g]+ RVBRU

�]) a� �] TBRVQUBR RWWW



�]�]] - n]) ^� 	]] k) � k] ˛] k]å` g&) 	]]�]
� œ] � n]#� ) �]`å � k] ^�]�]]	 k] 
]�]]D �]])`
�]`å ^� 	]] k) ı]) ˛]`D R S ˝]�] �]+ 0	 œ+
^�]�]]
 œ] k&� ) � “/ �]]˝ œ] ^�]�]]	 k] 
]�]]D S

0�]	 k] � +]E T T rˇ�]]	] � k] � a]	] k]D 4�
�]`˙] �] k]	 k]�]]
]] �]`˙] �] k]	 k] ^	]� 
]]D U

U ˙]�] �]+ �] k] )+] ˛]]E ˝] k] a� ! �]`˙] )]�˝ k]
k� ^� 	]] k) ^�] k) - n]) ı o]!` -]� ) 0	 œ+ �]]

�]4D V a� ! �]`˙] k4�]` ä]�]`	] ı]) ^�] k)
˙]+ t] ä�]]&] ^�]¸` 	]+™ ˛]`E �] œ]^� ^�]¸`
k� 	]`˘ k] ˘]¸]	] ˛]`D /	] �]`˙] œ] k� o- a� )

( n])	] ^&�]]�]` k&	 k] 
]� k] �] œ]^� �]+ t] ^�]¸`
�]+)` 	]+™ ˛]`D V W 
 k]^� 	] ˙]�] � g])˙]
^	]� 
]]E ˝] k] � k] � a]
]�] �]4 - n]) ˙]å 	]
ı]� å	 k] � ` �]˙]+ � k] � g]�] �]4D X a� !
- n]) �]`˙] � t]" œ] � œ] ^�] k) - n]) t� "`
 k] ı] n]ˇ] œ]
	 k] �]æ� ) 0	 œ+ &�]] ^&�]] - n]) 0	+ œ]	 k]
( 
] 	]+™ ^&4D W Y �]�]) a� ! - n])
�]`˙] �]^æ�]] ^�]¸` ı]) ^�] k)E � k] 0� k] - n])
�] kæ - n]) 0	]� œ] ( 
] -]	 k] 
]� k]D ^� �]` � œ]
T[ � a]	]]E ^� �]` � œ] W[ � a]	]] - n]) ^� �]`
� œ] R[[ � a]	]]Ds X Z ^( ) 0�]	 k] � +]E
r� ]	] 
]�]]� ) � a]	] k] ^� � Ÿ] �]] � +
)+] gt+Ds Y

R[ ˙]�] �]`� a] - k� 
]] ˛]]E ˝] k] 0�] k�
RS ˘ k]
 k] - n]) �]]� ` 
] k]�] 0�]� k]
/	] ^�]�]]
] œ] k� �]] k) � œ] �]�]]
] � )	 k]

]� k]D Z RR �]`� a] 	 k] 0	]� k] � +]E rı])O
� k]��]) k� )]˙] k� ı]^�]¾] )+��] R[ � `
�]�]�] ˝ a]� œ+ &` �]�]` n+E �]�]) �]]+)�]]
] œ]
k� ^
]4 � k] ^�] “( ^�]�]]
 œ] Ÿ+ RR RS ˝]]^�

� k] k&�]˝ k] a+4 �]` 	] k&�] �] œ� - n])
� a]	]� ) �]` /�] k� �]]�]	 k] 	] �]�]�] �] œ� D
� k] � �]` ı]
]"� ) 	]+™ -] t4� k] - n]) �]]( `
	]+™ ı]] t4� k]Ds RS RT ^( ) 0�]	 k] � +]E
r˙]�] ˝ a]�] �]+ ^�]�]]
] 	]+™ �]�]�]˝ k]E ˝] k]
�]]� ` �]�] ^�]�]]
] œ] � ] �]˝]
]�] n� � k] �]�]O
�] k]� k]H

RU �] k]	 k]�]]
]] �]˘]	] �] k]˝]] n+D R

RV ˙] k] )]�˝ k] k� ^� 	]] k) �] k]4 �]4E � k]
k4� k] 
] k]�] Ÿ+ ˙] k] �]˘]	] � a]	]˝ k] Ÿ+E �]�])

( n])	] � n]˝]]	] -]˝]] n+ S - n]) 0	]� œ] �] k]�]]
�]�]] �]˘]	] 
 k] ˙]]˝]] n+D T RW � n]� k] +` ˙] k]
˘]¸]	]` ä]�]`	] ı]) �] k]4 �]4E � k] k4� k] 
] k]�] Ÿ+
˙] k] �]˘]	] � a]	]˝ k] +` 0� k] � a]�]`O� a]�]` �]]	]˝ k]
Ÿ+E U RX �]�]) 0	]� œ] ˙]å 	]+™ + k]˝]` /�]O

^
]4 � k] ˛] k] kå �]�]�] k� ^
]4 )+˝ k] Ÿ+D ^( )
˙ n]� k] +` �]˘]	] � ` �]˙]+ � k] 0	] ı]) � a]�]`�]˝ œ]
-]˝]` Ÿ+ �]] ä a]
�] + k]˝]] n+E � k] �]˘]	] ı])
^�]��]]�] � )	]] ! k]å k&˝ k] Ÿ+D� RY a� !
- n]) �]`˙] � t]" œ] � œ] �] k]4 �]4D � k] k4� k] 
] k]�]
Ÿ+ ˙] k] �]˘]	] � a]	]˝ k] ˝] k] Ÿ+E V RZ �]�]) /�]

ä]�]]	 k]� � ` •ä]&�]` � ` •˘]˝]] t4 W - n])
ˇ] k]�]] k&	 k]�]]
]` ı n]� k] � ` ˝]]� ˝] X - n])
�]]� ` �]�] ˘]`ä] œ] � ` ˘]]+˝] Y 0	]� œ] �]�]]
˙]]˝]` n+ - n]) �]˘]	] � k] &�]] k&˝]` n+ - n])
� k] ( 
] 	]+™ k&˝ k]D S[ -]^�]) � œ]E ˙] k]
�]`˙] �]^æ�]] ^�]¸` � œ] �] k]4 �]4E � k] k4� k]

] k]�] Ÿ+ ˙] k] �]˘]	] � a]	]� ) 0� k] � a]�]`O� a]�]`
�]]	]˝ k] Ÿ+ - n]) ( 
] k&˝ k] Ÿ+E � k] “/ T[ � a]	]]E
� k] “/ W[ � a]	]] - n]) � k] “/ R[[ � a]	]]Ds Z

SR ^( ) �]`� a] 	 k] 0	]� k] � +]E r�]]
� k] “/ &`ı]� ˙]
]]� ) 0� k] " k]� )`� � k]
%� ˝]] n+ �]] ı]
 o]�] k� 	]`˘ k] )�]˝]] n+H �]]
�]+ 0� k] 
]]� ) &`�]" ı]) 	]+™ )�]˝]]H R[

SS k4�]] a� ! �]` 	]+™ ˙] k] ^!ı]] n+ - n])
�] k]
]] 	] ˙]]4D k4�]` � k] “/ �]` ˘]`ä] 	]+™
^˙]� k] �]å` �]]�]ˇ]]	]` � k] ^!ı]]�]] �]�]] + k]
- n]) ˙] k] ^	]� 
]� ) � a]
 k] � œ] 	] -]4D RR

ST � ]	] 
]�]]� ) � a]	] k] ^� � Ÿ] �]] � +
)+] gt+Ds RS

SU ^( ) �]`� a] 	 k] 0	]� k] � +]E r˝ a]�] ˙] k]
� a]	]˝ k] + k] 0�] ı]) ˇ�]]	] & k]D RT ^˙]�] 	]]ı]

UBRX ��]]yE r˝] k] � k] # k]� ) �]]˝ k] Ÿ+Ds UBRZ
� �]] r a&^	]�]] � ` ��]�]�˛]]Ds �]&]�]�]`
k&� œ]D UBSR � �]] r	]]ı]	 k] � ` " k]� )`Ds

-ˇ�]y U
R �]˝] RTBRE S

� g]� YBU
S �]˝] RTBTU
T �]˝] RTBTOZ

� g]� YBVOY
U �]) UBRU
V �]) UBRWE RX
W �]) UBRYE RZ
X �]) UBS[
Y 	]`˝] RBV

�]˝] RRBRV
� g]� YBY

Z �]˝] RTBR[
� g]� YBZ

R[ /( RBZE R[
a� �] RBSWE SX

RR �]˝] RTBRR
� g]� YBR[

RS �]�] WBZE R[
�]˝] RTBRTE RU
� g]+ RSBU[
Ü k]
] SYBSW

�������������������

g&�])] � q]�]y
R �]˝] RTBRY

� g]� YBRR
Rı]˝] RBSV

S Rı]˝] VBY
T �]˝] RTBRZ

� g]� YBRS
U �]˝] RTBS[E SR

� g]� YBRT
V �]˝] RTBSS

� g]� YBRU
W �]˝] WBSV

�]˝] SUBTYE TZ
X 	]`˝] STBUE V

�]) R[BST
� g]� RYBSU
R˝]` WBZ
S˝]` UBR[

Y R� g]+ SBRW
Z �]˝] RTBST

� g]� YBRV
R[ �]˝] VBRV

� g]� YBRWE RX
� g]� RRBTT

RR �]˝] R[BSW
� g]� RSBS

RS 	]`˝] RBV
�]˝] RRBRV
Ü]� SBX

RT � g]� YBRY
�]] g� RBSV

RWWX �]) a� �] UBSOSU



� k] ˝ a]�] 	]]ı]˝ k] + k]E 0�]` � k] ˝ a]�+] k) ^
]4
	]]ı]] ˙]]4�]] �]_
� ˝ a]� œ+ 0�]� k] �]` ä�]]&]
^&�]] ˙]]4�]]D SV �] œ]^� ^˙]�] k� ı]]�]
n+E 0� k] - n]) ^&�]] ˙]]4�]]D R 
 k]^� 	]

^˙]�] k� ı]]�] 	]+™ n+E 0�]� k] �]+ �]`

 k] ^
]�]] ˙]]4�]] ˙] k] 0�] k� ı]]�] n+Ds S

SW ^( ) 0�]	 k] � +]E rı])� k]��]) � ]
)]˙] k4�]] n+ ˙ n]� k] � k] “/ -]&�]` � k]˝] � œ]
�]`˙] ^!˝])]˝]] n+D SX �]+ -]&�]` +)
)]˝] �] k]˝]] n+ - n]) � a]�]+ ˙]]�]˝]] n+D /�]
& n])]	] �]`˙] � œ] o- a� ) g( "˝ k] Ÿ+ - n]) -ı]	 k]
-]ı] �]æ˝ k] Ÿ+ 
 k]^� 	] n� � k]E �]+ �]+ 	]+™
˙]]	]˝]]D SY ä]�]`	] -ı]	 k] -]ı] ˇ]` k)O
ˇ]` k) ( 
] k&˝]` n+E ı]+
 k] o- a� ) ^	]� 
]˝]]
n+E ^( ) o$#
] - n]) -]^�]) � œ] ˝ n]�]]) &]	 k]

� ` �]]
 œ]D SZ ^( ) ˙ n]� k] +` ( �]
] ı]�
˙]]˝]` n+E �]+ t+^�]�]] ˘]
]]˝]] n+ �] œ]^�
� "] “/ � ] �]˝] -] �]�]] n+Ds

T[ ^( ) 0�]	 k] � +]E r+�] ı])� k]��])
k� )]˙] � k] ^� �] k� ˙ n]�]] �]˝]] t4 �]] �]]

^�]�]]
] k&� ) /� k] �]�]�]] t4H TR �]+
)] “/ k� &]	 k] � ` ˝])+ n+D ˙]�] �]+ &]	]]
ä]�]`	] � œ] �] k]�]] ˙]]˝]] n+ ˝] k] �]`˙] œ] � œ] �]�]� k]
! k]"] + k]˝]] n+D T TS 
 k]^� 	] �] k]	 k] k�
�]]& ˙]�] �]+ 0�]˝]] n+E ˝] k] �]�]` �]_�ä]�] œ]
k� ı] n]ˇ] œ] � k] �]å] + k] ˙]]˝]] n+D 0�]� œ] k4�]`

�]å`O�]å` $]^
]�] t] ^	]� 
]˝]` Ÿ+ ^� 0�]� `
! t]�] � œ] -]� ]�] k� ı o]!` -]� ) �]� k])]
� )˝ k] Ÿ+Ds

TT ˝] k] /�] ˝])+ � ` � “/ ^�]�]]
 œ]
k&� )E U ^˙]˝]	]] � k] �]�]�] �]� ˝ k] ˛ k]E �]`� a]

0	]� k] ı])� k]��]) � ] �]˘]	] � a]	]]�]] � )˝]]
˛]]D TU �]]� “/E �]+ �]� n]) ^�]�]]
] k�

] k]�] œ] � k] �]]˝] 	]+™ � )˝]] ˛]]E �]�]) -ı]	 k]
˘ k]
] œ] � k] - k� 
 k] � œ] 0	] �]�] �]]˝] œ] � ] �]˝]O

]�] �]�]�]]˝]] ˛]]D V

TV 0�] ^&	] ˙]�] �]]�] %
] �]�]` ˝] k]
0�]	 k] ˘ k]
] œ] � k] � +]E r-]- k] +�] �]`
]

k� 0�] ı]]) ˘]
 œ]Ds R TW /�]^
]4 �]`å
� k] ^�]&] � )	 k] k� �]]&E � k] 0� k] 	]]�] � œ]

 k] �]4D 0�]� ` 	]]�] k� �]]˛] g&�])` 	]]� œ]
�]` ˛]™D S TX -�] 4� ä] k])&]) - t]ˇ]`
˘]
]	 k] 
]�]` - n]) 
]+ œ) 	]]�] � k] /˝]	]` ä] k])
� k] "� )]	 k] 
]�]™ ^� 	]]�] ı]]	]` � k] �])	 k]
ı]) ˛]`D T TY �]�]) �]`� a] 	]]�] k� ^ı]!
 k]
^+�� k] � œ] 4� ˝]^� 4 ı]) ^�]) )�]� ) �] k]
)+] ˛]]D ˘ k]
] œ] 	 k] 0� k] ˙]�]]�]] - n]) � +]E
r� a]Í E �]] ˝ a]� k] ^( © 	]+™ ^� +�] 	]]�]
+ k]	 k]�]]
 k] Ÿ+Hs TZ ˝]�] �]+ 0# ] - n])
0�]	 k] - t]ˇ]` � k] $ t]"] - n]) 
]+) œ] � k] � +]E
r�]��]I �]]�] k]�] + k] ˙]]- k]Is U ˝]�] - t]ˇ]`
˛]�] �]�]` - n]) �]å] �]		]]"] !] �]�]]D
U[ �]`� a] 	 k] 0	]� k] � +]E r˝ a]�] �] œ] /˝]	]]
$) ) k+ + k]H� �]] ˝ a]�]� œ] -�] �]` ^�]��]]�]
	]+™Hs UR �]�]) 0	]� œ] -˙]`�]O�]] $)
�]�]] �]�]] - n]) � k] 4� O g&�] k) � k] � +	 k]

]� k]E r-]^�]) �]+ � n]	] n+H - t]ˇ]` - n])
�]� ao]&) ˝]� /�]� ] a+�] �]]	]˝ k] Ÿ+Is V

V ^( ) � k] �]`
] k� 0�] ı]]) ^�])]� k]^	]�] œ]
k� /
]] k� � œ] ı] at+˘ k]D W S ˙ n]� k] +`

�]`� a] 	]]�] � k] 0˝])]E 4� -]&�]` ˙] k] 4�
a&�" ��]� “] g&˝] k� �]�] � œ] ˛]]E � ì] œ]� k�

�]`˘] � k] ^	]� 
]� ) 0�] k� ı]]�] -]�]]D
T �]+ -]&�]` � ì] œ] k� �]`˘] �]"� ˝]]
^( )˝]] ˛]]D � k] “/ �]` 0� k] �] t]ˇ]� ) )�]	 k]
� œ] � ]�]�]]�] 	]+™ + k] �]� ] ˛]]E �]+ t] ˝]�
^� ä o]˙]`) œ] � k] �]` 	]+™D U 0� k] � “/ �]])
� k]^å�] œ] - n]) ä o]˙]`) œ] � k] �] t]ˇ]] �]�]] ˛]]E
�]�]) �]+ ä o]˙]` œ) ˝] k]å $]
]˝]] - n]) � k]^å�] œ]
k� a"� kåO a"� kå � ) k&˝]] ˛]]D ^� �]` � œ]

/˝]	]` ˝]]� ˝] 	]+™ ˛]` ^� 0� k] � ]� g]
� œ] � ) �] k� D V �]+ )]˝]O^&	] � ì] œ] - n])
ı]+]å œ] k� �]`˘] ^˘]

]]˝]] )+˝]] - n])
ı]˝˛]) œ] � k] � a]& � k] �]]�]
] � )˝]] )+˝]]D

UBU[ � �]] r˝ a]�+] k) ^&�] ��] œ] � t]ı] ) k+ Ÿ+Hs
VBS � �]] r��]])� � ì] œ]Ds

-ˇ�]y U
R �]˝] SVBST

S �]˝] RTBRS
� g]� YBRY
� g]� RZBSW

T �]˝] RTBTRE TS
� g]� RTBRYE
RZ

U �]˙] XYBS

V �]˝] RTBRR
�]˝] RTBTUE TV
�]) UBRR

�������������������

g&�])] � q]�]y
R �]˝] YBRY

S �]˝] YBST
� g]� YBSS

T �]˝] YBSUOSX
� g]� YBSTOSV

U �]˙] YZBZ

V � g]+ WBRZ

�������������������

-ˇ�]y V
W �]˝] YBSY

� g]� YBSWE SX

�]) a� �] UBSVQVBV RWWY



W 
 k]^� 	] ˙ n]� k] +` 0�]	 k] g&) � k] �]`� a]
� k] k&�]]E �]+ �]]�]� ) 0�] k� ı]]�] �]�]]
- n]) 0� k] � a]� � ) Ü]�]]�] ^� �]]D R

X ^( ) 0�]	 k] ä] k]) � k] ^˘]

]]� ) � +]E
r k+ �]`� a]E ı])�]OÜ]ˇ]]	] ı])� k]��]) k� � k] k"E
� k])] ˝ a]�]� k] �]] 
 k]	]]O k&	]]H � Ÿ] ı])� k]��])
� ` �]ı]˛] ˇ])]� ) ˝ a]�]� k] � +˝]] gt+E � a]� k]
�]˝] ˝]åı]]Ds S Y 0�]	 k] k4�]] /�]^
]4
� +] �] œ]^� �]`� a] 0�]� k] � + )+] ˛]]E
r k+ a&�" ��]� “] g&˝]E /�] -]&�]` � œ] � k] �]]+)
^	]� 
] ˙]]Ds T Z �]�]) �]`� a] 	 k] 0�]� k]
ı g]!]E r˝ k])] 	]]�] �]] n+Hs 0�]	 k] � +]E
r� k])] 	]]�] ı]
]"	] n+ �] œ]^� +�] �] a+˝]
�]] k) Ÿ+Ds R[ - n]) 0�]	 k] �]])O�]]) �]`� a]
� k] ^�]	]˝]` � ` ^� �]+ 0	 œ+ 0�] /
]] k� � k]
�]]+) 	] � k]˙ k]D U

RR 0�] ı]+]å ı]) � g]-) œ] V � ] 4�
�]å] � ao]$ ˘]) )+] ˛]]D W RS /�]^
]4
a&�" ��]� “] g&˝] œ] 	 k] 0�]� k] ^�]	]˝]` � `E r+� œ]

0	] � g]-) œ] � œ] � k]˙] k& ˝]]^� +�] 0	]� œ] �]�]]
˙]] t4Ds RT 0�]	 k] 0	 œ+ ˙]]	 k] � ` /˙]]O
ä]˝] &`D ˝]�] a&�" ��]� “] g&˝] 0�] -]&�]`
� œ] � k] �]]+) ^	]� 
] �]4 - n]) 0	] � g]-) œ] � œ]
�]�]] �]4 - n]) � )`�] SE[[[ � g]-) œ] � ]
�]+ ı g])] � ao]$ ˝ k]ä]` � k] & n]å] - n]) ı]+]å � `
� �]]) � k] 	]`˘ k] �]`
] � œ] ˙]] ^�])] - n]) �]] k)
� g]-) g$�]� ) �]) �]4D RU �]�]) 0	 œ+
˘])]	 k]�]]
 k] �]+ t] � k] �]]�] �]4 - n]) 0	+ œ]	 k]
�]+) - n]) k&+]˝] � œ] ˙]]� ) /�]� ` �]�])
&`D - n]) 
] k]�] k&�]	 k] -]4 ^� �]+ t] �]]
a+-] ˛]]D X RV � k] �]`� a] k� ı]]�] -]4

- n]) 0	+ œ]	 k] k&�]] ^� �]+ -]&�]` ˙] k] a&�"
��]� “] g&˝] k� � �ä k] � œ] ˛]]E �]+ t] � n]# ] a+-]
n+D �]+ �]+` -]&�]` ˛]] ^˙]�]� œ] ı]+
 k] ı]
]O

"	] �]�]]�]` a+ “/ ˛]`D -�] �]+ � ı] kå
ı]+	 k] n+ - n]) 0�]� ` ^&�]]�]` +]
]˝] # `�
+ k] �]�]` n+D - n]) 
] k]�] �] a+˝] $) �]4D
RW ^˙]	+ œ]	 k] �]+ �]�] -ı]	]` - t]�] œ] � k]

k&�]] ˛]]E 0	+ œ]	 k] 
] k]�] œ] � k] �]˝]]�]] ^�
˙] k] -]&�]` a&�" ��]� “] g&˝] œ] k� � �ä k] � œ] ˛]]
0�] k� �]]˛] �]+ �]�] n� � k] a+-] - n]) � g]-) œ]
� ] �]] +]
] a+-]D RX /�]^
]4 � k]
�]`� a] � k] ^�]	]˝]` � )	 k] 
]� k] ^� �]+ 0	] k�
/
]] k� � k] ˘]
]] ˙]]4D R

RY ˙]�] �]`� a] 	]]�] ı]) ˘]æ )+] ˛]]E
˝] k] �]+ -]&�]` ^˙]�]� œ] ı]+
 k] a&�" ��]� “]O
g&˝] �]�]]�]] ˛]]E 0�]� k] ^�]	]˝]` � )	 k]


]�]] ^� �]+ 0� k] -ı]	 k] �]]˛] -]	 k] k&D S

RZ �]�]) �]`� a] 	 k] 0� k] 	]+™ -]	 k] ^&�]]
�]_
� 0�]� k] � +]E r-ı]	 k] �]) ˘]
]]
˙]] - n]) -ı]	 k] ^)�˝ k]&]) œ] � k] �]˝]] ^�
�]+ k]�]]� 	 k] ˝ k] k) ^
]4 �]]O�]] ^� �]] - n])
˝ a]�] ı]) ^� ˝]	]` &�]] � ` n+Ds S[ ˝]�]
�]+ -]&�]` �]+ t] � k] ˘]
]] �]�]] - n]) ^&� ]O
ı a]^
]�]� � œ] 0	] �]] k) � ]�] œ] � ] k4
]]	]
� )	 k] 
]�]] ˙] k] �]`� a] 	 k] 0�] k� ^
]4 ^� 4
˛ k] - n]) �]�] 
] k]�] ˝]]˙˙ a]�] � )	 k] 
]� k]D

SR ˙]�] �]`� a] 	]]�] � k] /�] ı]]) 
] n]"]E
˝] k] 4� �]å` �]`å 0�] k� ı]]�] ˙]�]]
+ k] �]�]`D T �]+ �]`
] k� ^� 	]] k) ˛]]D
SS �]+ t] �]�]]O�]) � ] 4� -^ˇ]� ])`
-]�]] ^˙]�]� ] 	]]�] �]]/) ˛]]D ˙ n]� k] +`
0�]	 k] �]`� a] � k] k&�]] �]+ 0�] k� ı n]) œ]
ı]) ^�]) ı]å]D U ST �]+ �]])O�]]) 0�]� k]
^�]		]˝] � )	 k] 
]�]]E r� k])` �]˘˘]` � `
+]
]˝] �] a+˝] �])]�] n+D� � k]+)�]]	]` � ) k�
� k] k) �]]˛] ˘]
] - n]) 0�] ı]) -ı]	 k] +]˛]
)�] V ˝]]^� �]+ -˘!` + k] ˙]]4 - n]) ˙]`˝]`
) k+Ds SU ˝]�] �]`� a] 0�] k� �]]˛] ˘]
]
^&�]]D 4� �]å` �]`å 0�] k� ı]` k! ˛]` - n])

] k]�] 0�] ı]) ^�] k) ˙]] ) k+ ˛ k]D

SV �]+ t] 4� k4�]` - n])˝] ˛]` ^˙]� k]
RS �]]
] � k] � g]	] �]+	 k] � ` �]`�]])` ˛]`D W

VBRZ �-^˝]y � V k&� œ]D VBS[ � �]] r&�]
�]+) œ] � ] /�]]� ]Ds VBST � �]] r�])	 k]
ı]) n+Ds

-ˇ�]y V
R � g]� YBSYOT[

S �]˝] YBSZ
�]] g� SBRZ

T Ü k]
] RWBRXE RY

U � g]� YBTR

V � n]�] RRBXE Y
��] RUBY

W �]˝] YBT[OTT
� g]� YBTSOTU

X � g]� YBTVOTX

�������������������

g&�])] � q]�]y
R �]˝] YBTU

S � g]� YBTYE TZ

T � g]� YBU[

U �]˝] ZBRY
� g]� YBURE US

V � g]� UBU[

W � n]�] RVBSV
�]˝] ZBS[OSS
� g]� YBUTE UU

RWWZ �]) a� �] VBWOSV



SW 0�]	 k] � “/ � n]È œ] � k] /
]]˙] � )�]]O
� )�]]� ) �] a+˝] a&�] 0# ]�]] ˛]] - n])
0�] k� ı]]�] ˙] k] a� ! ˛]]E �]+ �]�] �]˘ “]
� )	 k] k� �]]& �]` �]+ # `� 	]+™ a+ “/E
0
]"] 0�]� ` +]
]˝] - n]) ä�]]&] ^�]�]å
�]�]` ˛]`D SX ˙]�] 0�]	 k] �]`� a] k� �]] k)
� œ] ˘]˘] “] � a]	]`E ˝] k] �]+ �]`å � œ] 0�] k� ı]` k!
� k] -]�]` - n]) 0�] k� � ı] kå � k] a!-] R

SY �] œ]^� �]+ � +˝]` ˛]`E r-�]) � Ÿ]
0�] k� � ı] kå � k] +` g! 
 gt]E ˝] k] -˘!`
+ k] ˙]] t1 �]`Ds S SZ 0�]` �]å` 0�]� ]
� g]	] �]+	]] � o]& + k] �]�]] - n]) 0�]	 k] �]+O
� g]�] ^� �]] ^� 0�] k� �])`) � ` �]+ & “&O
	]]� �]`�]])` # `� + k] �]�]` n+D

T[ 0�]` �]å` �]`� a] 	 k] ˙]]	] ^
]�]] ^�
0�] k� o-&) � k] �]_˝] ^	]� 
]` n+ T - n])
0�]	 k] �]`å � œ] ı]` k! � a]å� ) � +]E r� k] k)
� ı]å œ] � k] ^� �]	 k] a!-]Hs U TR �]�])
˘ k]
] œ] 	 k] � +]E r˝ g] k&�] )+] n+ ^�
�]`å ˝ a]� k] n� � k] &�]]4 ˙]] )+` n+E ^( )
�]` ˝ g] � + )+] n+E F� a]� k] ^� �]	 k] a!-]HGs
TS 
 k]^� 	] �]`� a] ˘]]) œ] ˝])( k&�]	 k] 
]�]]
^� ^� �]	 k] k4�]] ^� �]] n+D TT ˝]�] �]+
- n])˝]E �]+ ˙]]	]˝ k] a+4 ^� �]+ # `� + k]
�]�]` n+E $)˝]`O� t]ı]˝]` a+ “/ -]�]` - n])
0�] k� -]� k] ^�]) ı]å` - n]) 0� k] �]�] a� !
�]˘]O�]˘] �]˝]] ^&�]]D TU �]`� a] 	 k] 0�]� k]
� +]E r� k]"`E ˝ k] k) ^�]��]]�] 	 k] ˝ a]� k] # `�
^� �]] n+D ˙]]E -�] - n]) •˘]˝]] �]˝]
� )	]]D V �]+ & “&	]]� �]`�]])` ˝ a]� k] ^( )
� �]` 	] + k]Ds W

TV ˙]�] �]+ �] k]
] +` )+] ˛]]E ˝] k]
�]�]]O�]) k� -^ˇ]� ])` k� �]) � k] a� !
-]&�]` -]4 - n]) � +	 k] 
]� k]E r˝ k])`
� k]"` �]) �]�]`I -�] � a]Í � k] - n]) �] œ]
ı] k)�]]	] � œ)Hs X TW �]�]) ˙]�] 0	]� `
�]]˝ œ] �]`� a] k� � ]	] œ] � œ] ı]å™E ˝] k] 0�]	 k]
�]�]]O�]) k� -^ˇ]� ])` � k] � +]E r$) �]˝]E

�]�] ^�]��]]�] )�]Ds R TX ^( ) 0�]	 k]
ı]˝])�]E �]] g� �] - n]) 0�] k� �]] “/ � g]+		]]
k� ^�]�]] ^� �]` - n]) � k] -ı]	 k] �]]˛] 	]+™

-]	 k] ^&�]]D S

TY ˙]�] � k] �]�]]O�]) k� -^ˇ]� ])` k�
�]) ı] at+˘ k]E ˝] k] 0�]	 k] k&�]] ^� �]+ t]
� ]( ` + k]+

]] �]˘]] n+D 
] k]�] ä] k])Oä] k]) � k]
) k] ) k+ Ÿ+E �]]˝]�] �]	]] ) k+ Ÿ+D T TZ �]`� a]
	 k] o-&) ˙]]	 k] k� �]]& 0	]� k] � +]E
r˝ a]�] �] œ] ) k] ) k+ + k] - n]) + k]+

]] �]˘]]
) k+ + k]H �]˘˘]` �])` 	]+™ �]_
� �] k]
)+` n+Ds U U[ �]+ � a]	]� ) � k] 0�]� `
^�]

]` 0å]	 k] 
]� k]D �]�]) �]`� a] 	 k] 0	]
�]�]� k] �]]+) � k]˙] ^&�]] - n]) 
]å� ` k�
�] t]O�]]ı] - n]) -ı]	 k] �]]^˛]�] œ] � k] 
 k]� ) �]+

o-&) �]�]] ˙]+ t] 
]å� ` ˛]`D UR ^( )
�]`� a] 	 k] �]˘˘]` � ] +]˛] ı]� å� ) � +]E
r˝]�]`˝]] g� �]`Es ^˙]�]� ] �]˝]
]�] n+E
r�]˘˘]`E � Ÿ] ˝ a]�]� k] � +˝]] gt+E 0# Is V

US 0�]` �]˝] �]+ 
]å� ` 0#� ) ˘]
]	 k]O
^( )	 k] 
]�]`D L�]+ RS �]]
] � ` ˛]`DM
�]+ k&�]� ) 0	]� ` � a]�]` � ] ^#� ]	]] 	]
)+]D UT �]�]) �]`� a] 	 k] �]])O�]]) 0	 œ+
�]�˝]` � k] � +]� ^� � k] /�] �]] k) � œ] ^� �]`
� k] 	] �]˝]] t4 W - n]) ^( ) � +] ^� 
]å� `
� k] a� ! �]]	 k] k� ^
]4 ^&�]] ˙]]4D

W ^( ) �]`� a] �]+ t] � k] ^	]� 
]] - n]) -ı]	 k]
/
]] k� � œ] -]�]] ˙]+ t] �]+ ı]
]]O�]æ]

˛]] X - n]) 0�] k� ˘ k]
 k] �]` 0�] k� �]]˛]
-]4D S ˙]�] �]�˝] � ] ^&	] -]�]]E
˝] k] �]+ �]�]]O�]) � œ] ^�]�]]	 k] 
]�]]D 0�]� `
�]]˝] � a]	]	 k]�]]
 k] ä�]]&]˝]) 
] k]�] n+)]	] ˛ k]D
0	+ œ]	 k] � +]E r/�] -]&�]` 	 k] � k] �]]˝ œ]
� + t] � k] �]`�]™H Y �]
]] �]+ � a]^Ã /� k]
� + t] � k] ^�]
]` - n]) �]+ k4� k] �]_˝]�]]
]`
� ]�] n� � k] � ) ı]] )+] n+H Z T �]+ ˝] k]

VBUT � �]] r� å] -] k&�] ^&�]]Ds

-ˇ�]y V
R �]˝] RUBTW

�]) WBVW

S �]˝] ZBSR

T � g]� VBRX
� g]� WBRZ

U � g]� YBUVOUY

V � g]� XBV[
� g]� YBUY

W �]˝] ZBSS

X � g]� YBUZ

�������������������

g&�])] � q]�]y
R � g]� YBV[

� g]+ RRBTZE U[

S �]˝] RXBR
�]˝] SWBTWE TX

T �]˝] ZBSTOSW
� g]� YBVROVW

U � g]� YBVS
� g]+ RRBRR

V �]˝] ZBSV
� g]� XBRU
� g]� YBVU
Ü k]
] ZBU[

W �]) RBUSOUU
�]) XBTVE TW

�������������������

-ˇ�]y W
X � g]� UBRW

Y � g]+ WBUS
� g]+ XBRV

Z �]˝] RTBVUOVY

�]) a� �] VBSWQWBT RWX[



�]+` �]æ “/ n+ 	]E R ˙] k] �]^)�]�] � ] � k]"] S

- n]) �]] g� �]E � g]� a]( E �] g+&] - n]) �]�] n]	]
� ] �]] “/ n+I T - n]) /�]� ` �]+	 œ] �]+ t] +�]] k)
�]`˘] +` )+˝]` Ÿ+ 	]Is /�]^
]4 0	+ œ]	 k] 0�]
ı]) �]� `	] 	]+™ ^� �]]D U �]�]) �]`� a] 	 k]
0	]� k] � +]E r4� �]^�]��]�]˝]] � ] +)
� +™ -]&) ^� �]] ˙]]˝]] n+E ^�] “( 0�] k�
-ı]	 k] /
]] k� E �]) - n]) ^)�˝ k]&]) œ] k� �]`˘]
	]+™ ^� �]] ˙]]˝]]Ds U V /�]^
]4 0�]	 k]
˘ o]& �]`�]]) œ] ı]) +]˛] )�]� ) 0	 œ+ # `�
� )	 k] k� ^�]�]] �]+ t] - n]) � k] “/ �]_˝]�]]
]`
� ]�] 	]+™ ^� �]]D W &)-�]
] 0	] k�
^�]��]]�] � ` � �]` k&�]� ) 0� k] ˝]]˙˙ a]�]
a+-]D /�] k� �]]& �]+ -]�]Oı]]�] k� �] t]�] œ]

� œ] ˙]]� ) ^�]�]]	 k] 
]�]]D V

X ^( ) �]`� a] 	 k] 0	] �]])+ œ] � k]
� a]
]]�]] - n]) �]+ 0	 œ+ & k]O& k] � ` ˙] k]å`
� œ] � k]˙]	 k] 
]�]]D W 0�]	 k] 0	 œ+ a&�" ��]� “]O
g&˝] œ] ı]) -^ˇ]� ]) �]` ^&�]]D X Y 0�]	 k]

� k] ^+&]�]˝ œ] �]` &™ ^� � k] �]( ) k� ^
]4
4� 
]]# ` � k] ! k]å - n]) a� ! 	] 
 œ]E 	]
) k]"`E 	] �]]	 k] � ` ı] k]"
]`E 	] -ı]	 k] � �])O
� o]& � œ] ı n]� k]E� Y Z 	] +` & k] ˙] k]å` � ı] kå

 œ]� �]_
� ˙ g]^˝]�] t] � �] 
 œ]D R[ �]`� a]
	 k] 0	]� k] �]+ �]` � +]E r˙]�] �]` ˝ a]�]
^� �]` �]) � œ] ˙]]- k]E ˝] k] �]+ t] ˝]�] ˝]�
#+) k] ˙]�] ˝]� ˝ a]�] 0�] /
]] k� � œ]
)+ k]D Z RR -�]) ^� �]` /
]] k� � œ] 
] k]�]
˝ a]� œ+ ��]`� ]) 	]+™ � œ) �]] ˝ a]�+])` 	]+™
� a]	 œ]E ˝] k] �]+ t] � k] �]]+) ^	]� 
]˝ k] �]˝]
-ı]	 k] ı n]) œ] � ` ˇ g]
] �]]å k&	]] ˝]]^� 0	 œ+
�]�]]+` ^�]
 k]Ds R[ RS ˝]�] � k] ^	]� 
] ı] kå
- n]) Ü]˘]]) � )	 k] 
]� k] ^� 
] k]�] ı]�˘]]˝]]ı]
� œ)D RR RT 0	+ œ]	 k] � “/ a&�" ��]� “] g&˝] œ]
� k] ^	]� ]
]] RS - n]) � “/ �]`�]]) œ] ı]) ˝ k]
]
�]
]� ) 0	 œ+ # `� ^� �]]D

WBY ��]]yE r˝] t]]]Ds WBZ ��]]yE r& k]O& k]
� ı] kå 	] ı]+	 œ]Ds

RU �]+ �]]˝] )]˙]] k+) k] k&�] k� � ]	] œ]
� œ] ı]å` �] œ]^� �]`� a] � ] 	]]�] �]�]O
g+) + k] �]�]] ˛]]D 
] k]�] � +˝ k] ˛ k]E r� g]+		]]

�]ı]^˝]��]] k&	 k]�]]
]]E ˙] k] �]) �]�]] ˛]]E
•ä]&] � ) ^&�]] �]�]] n+ - n]) /�]`^
]4
�]+ k4� k] �]_˝]�]]
]` � ]�] � ) )+] n+Is R

RV �]�]) g&�] k) � +˝ k] ˛ k]E r�]+ 4^
]O
�]]+ n+Ds a� ! - n]) 
] k]�] � +˝ k] ˛ k]E r�]+
˝] k] ı a])]	 k] ä]�]]	 k] k� �]^�]��]�]˝]]- œ] ˙ n]�]]
� k] “/ �]^�]��]�]˝]] n+Ds S RW �]�]) ˙]�]
k+) k] k&�] 	 k] �]+ �]]˝] � a]	]`E ˝] k] 0�]	 k]

� +]E r^˙]�] � g]+		]] � ] ^�]) � Ÿ]	 k] � "O
�]]�]] ˛]]E �]+ ^( ) � k] •ä]&] + k] �]�]] n+Ds
RX k+) k] k&�] 	 k] -ı]	 k] �]] “/ ^( ^
]ıı a]�]
� ` ı]˝	]` k+) k]^&�]]�] � k] �]]&` � ) 
]`
˛]`D k+) k]^&�]]�] � ` �]˙]+ � k] k+) k] k&�] 	 k]
� g]+		]] � k] ^�])�˝]]) � ) ^
]�]] ˛]] - n])
0� k] ä o]˙]`) œ] � œ] �] t]ˇ]� ) ˙ k]
] � œ] $
]�]]
^&�]] ˛]]D T RY �] œ]^� � g]+		]] k+) k] k&�]
� k] � +] � )˝]] ˛]]E r˝ g]	 k] -ı]	 k] �]] “/ � `
ı]˝	]` � k] -ı]	]] �]	]]� ) � ]	 g]	] ˝] k]å]
n+Ds U RZ /�]^
]4 k+) k]^&�]]�]E � g]+		]]

� k] 	]( )˝] � )	 k] 
]�]` ˛]`D �]+ 0� k] �]])
$]
]	]] ˘]]+˝]` ˛]`E �]�]) k4�]] 	]+™ � )
ı]] )+` ˛]`D S[ �] œ]^� k+) k] k&�] ˙]]	]˝]]
˛]] ^� � g]+		]] 	 k]� - n]) ı]^�]¾] o/�]]	]
n+D V /�]^
]4 �]+ 0�]� k] $)˝]] ˛]] - n])

0� k] �]˘]]	 k] � ` � k]^�]�] � )˝]] ˛]]D �]+
� g]+		]] � ` �]]˝ œ] � a]	]	 k] k� �]]& �]å` 0
]O
�]	] � œ] ı]å ˙]]˝]] ˛]] ^� �]] � k)D ^( )
�]` �]+ � a]�]` � k] 0�]� ` � a]	]˝]] ˛]]D

SR �]�]) 4� ^&	] �]+ �] n]� ]
-]�]] ^˙]�]� ` k+) k]^&�]]�] � k] ˝]
]]�] ˛]`D
0�] ^&	] k+) k] k&�] � ] ˙]	�]^&	] ˛]] - n])
0�]	 k] �]]�] � ` �]å` &]�]˝] )�]` W ^˙]�]� œ]
0�]	 k] �] kåO�] kå -^ˇ]� ]^)�] œ] - n]) � k]	]]O
ı]^˝]�] œ] - n]) �]
]`
] k� ˙]]	 k]O�]]	 k] 
] k]�] œ]
� k] � a]
]]�]]D X SS ˝]�] k+) k]^&�]]�] � `

-ˇ�]y W
R �]�] VTBS

S � g]+ WBUS

T �]) TBTR
�]�] RBRZ

U �]˝] RTBVX
� g]� UBSU
� g]+ UBUU

V �]˝] ZBTV
� g]� RTBSS

W � g]� R[BR

X �]˝] R[BR
� g]� ZBROW

Y �]˝] R[BZE R[

Z �]˝] R[BRR

R[ �]˝] R[BRU
� g]� R[BR[E
RR
Ü k]
] RTBV[E VR

RR Ü k]
] SBTY
Ü k]
] TBRZ

RS � g]� R[BRX

�������������������

g&�])] � q]�]y
R �]˝] RUBROV

� g]� ZBXOZ

S �]˝] RWBRU
�]) YBSY

T � g]� TBRZE S[

U � n]�] RYBRW
� n]�] S[BSR

V �]˝] RRBRR
�]˝] SRBSW

W 0˝] U[BS[OSS

X �]˝] RUBWORS

RWXR �]) a� �] WBUOSS



� k]"` �]+ t] -]�]` - n]) 0�]	 k] 	]]˘]� ) k+) k]O
k&�] - n]) &]�]˝] � œ] �] n]˙ g]& � �]]� ` 
] k]�] œ]

� ] ^&
] � a]�] ^� �]]D )]˙]] 	 k] 
]å� ` � k]
� +]E r˝ g] ˙] k] ˘]] k+ �] t]�]E � Ÿ] ˝ a]� k] k& gt&�]]Ds
ST )]˙]] 	 k] � �]�] �]]�]`E r˝ g] ˙] k] ˘]] k+
�] t]�] 
 k]E � Ÿ] -ı]	]] -]ˇ]] )]˙] ˝]� ˝ a]� k] k&
gt&�]]Ds SU ˝]�] 
]å� ` 	 k] �]]+) ˙]]� )

-ı]	]` �] t] � k] ı g]!]E r� Ÿ] �]] �] t]� gt]Hs
0�]� ` �] t] 	 k] � +]E r� g]+		]] �]ı]^˝]��]]
k&	 k]�]]
 k] � ] ^�])Ds SV 0�]` �]˝] �]+


]å� ` ˝ k]ä]` � k] o-&) )]˙]] k� ı]]�] �]�]`
- n]) 0�]	 k] � +]E r� Ÿ] ˘]]+˝]` gt+ ^� ˝ g]
-�]`E /�]` �]˝] � a]� k] 4� ˛]]
] � œ] � g]+		]]
�]ı]^˝]��]] k&	 k]�]]
 k] � ] ^�]) 
]] k&Ds R

SW �]+ � a]	]� ) )]˙]] �] a+˝] a&�]` a+-]E
^( ) �]` 0�]	 k] ˙] k] � �]� œ] �]]�]` ˛]™ - n])
˙] k] � k]+�]]	] �]+ t] ˛ k]E� 0	]� ` �]˙]+ � k]
0�]	 k] 
]å� ` � ` � a]ä]]^)�] 	]+™ a#� )]�]`D
SX )]˙]] 	 k] ( n])	] 4� o-�])�]� � k]
� k]˙]] - n]) 0� k] � g]+		]] � ] ^�]) 
]]	 k] � ]
a+�] ^&�]]D 0�] -]&�]` 	 k] ˙]]� ) ˙ k]
]

� œ] � g]+		]] � ] ^�]) � ]" ^&�]] SY - n])
0� k] 4� ˛]]
] � œ] )�]� ) 
]å� ` � k] k&
^&�]] - n]) 
]å� ` 	 k] 0� k] 
 k] ˙]]� ) -ı]	]`
�] t] � k] ^&�]]D SZ ˙]�] � g]+		]] k� ˘ k]
] œ]
� k] /�]� ` �]�]) ^�]
]`E ˝] k] � k] -]� )
0�]� ` 
]]�] 
 k] �]4 - n]) 0� k] 4� � ì]�
� œ] )�] ^&�]]D

T[ �]`� a] k� Ü k]^�]˝] 0�] k� ı]]�] /� ¹]
a+4 - n]) 0	+ œ]	 k] 
] k]�] œ] k� �]`˘] ˙] k]O

˙] k] � ]�] ^� 4 ˛ k] - n]) 0	 œ+ ˙] k]O˙] k]
^�]�]]�]] ˛]]E �]+ �]�] 0� k] �]˝]]�]]D S

TR ˝]�] �]`� a] 	 k] 0	]� k] � +]E r-]- k]E ˝ a]�]
�]�] -
]�] ^� �]` 4� o]˝] ˙]�]+ � œ] ˘]
]O
� ) ˛] k]å] -])]�] � ) 
] k]Es T �] œ]^�

WBSS � �]] r� k]ä] � k] k"� �]�]]4Ds WBSW
� �]] r˙] k] � k]ä] � k] k"� �]�]]4  n] k# ˛ k]Ds WBSZ
� �]] r��]])� � ì]Ds

�]+ t] �] a+˝] 
] k]�] -]O˙]] ) k+ ˛ k] - n]) 0	 œ+
�]]	 k] ˝]� � ` a( )�]˝] 	]+™ ^�]
]` ˛]`D
TS /�]^
]4 � k] 4� 	]]�] ı]) ˘]æ� )
^� �]` 4� o]˝] ˙]�]+ k� ^
]4 ^	]� 
]
ı] kåD R TT �]�]) 
] k]�] œ] 	 k] 0	 œ+ ˙]]˝ k] k&�]
^
]�]] - n]) �] a+˝] œ] � k] /�] �]]˝] � ] ı]˝]]
˘]
] �]�]]D ˝]�] �]�] �]+) œ] � k] 
] k]�] & n]åO
� ) 0	]� k] ı]+
 k] +` 0�] ˙]�]+ ˙]]
ı] at+˘ k]D TU ˙]�] �]`� a] 	]]�] � k] 0˝])] ˝] k]
0�]	 k] 
] k]�] œ] � ` 4� �]`å k&�]` - n]) 0	 œ+
k&�]� ) �]+ ˝]åı] 0# ]E S �] œ]^� � k] k4�]`

� k]å œ] � ` ˝])+ ˛ k] ^˙]	]� ] � k] “/ ˘])�]]+] 	]
+ k]D T - n]) �]+ 0	 œ+ �] a+˝]O�]` �]]˝ œ] ^�]�]]	 k]

]�]]D U

TV -�] � ]( ` �]˝] �]`˝] ˘ a]� ] ˛]]
- n]) 0�] k� ˘ k]
] œ] 	 k] 0�] k� ı]]�] -]� )
� +]E r�]+ ˙]�]+ � a]	]�]]	] n+ - n]) �] a+˝]
k&) + k] ˘ a]� ` n+D V TW /�]^
]4 /	 œ+

^�]&] � ) ˝]]^� � k] -]�]Oı]]�] k� k&+]˝] œ]
- n]) �] t]�] œ] � œ] ˙]]� ) �]]	 k] k� ^
]4
a� ! �])`& 
 œ]Ds W TX �]�]) �]`� a] 	 k]

0	]� k] � +]E r˝ a]�+™ 0	 œ+ a� ! �]]	 k] � k]
& k]Ds �]+ � a]	]� ) ˘ k]
] œ] 	 k] � +]E r�]]
+�] S[[ &`	]]) � � ` ) k]^"�] t] �])` œ&
- n]) /	 œ+ �]]	 k] � k] œ&Hs X TY �]`� a] 	 k]
0	]� k] � +]E r˙]]- k] k&�] k]E ˝ a]�+] k) ı]]�]
^� ˝]	]` ) k]^"�] t] Ÿ+Ds ı]˝]] 
]�]]� ) 0	+ œ]	 k]
� +]E rı] t]˘]D - n]) & k] �]!^
]�] t] �]` Ÿ+Ds Y

TZ ^( ) �]`� a] 	 k] �]�] 
] k]�] œ] � k] � +] ^� � k]
-
]�]O-
]�] " k]^
]�] t] �]	]]� ) +)` �]]�]
ı]) -])]�] � k] � n]# ˙]] t4D Z U[ � k] �] n]O
�] n] - n]) ı]˘]]�]Oı]˘]]�] � ` " k]^
]�] œ] � œ] � n]#
�]4D UR �]`� a] 	 k] � k] ı] t]˘] ) k]^"�] t] - n])
& k] �]!^
]�] t] 
]™ - n]) -]� ]�] � ` ˝])(
k&�]� ) Ü]]˛ “]	]] � œ] ˇ]	�]�]]& ^&�]]D R[ ^( )

�]+ ) k]^"�] t] ˝] k]å� ) ˘ k]
] œ] � k] k&	 k] 
]�]]
˝]]^� � k] 0	 œ+ 
] k]�] œ] � œ] �] t] œ"D 0�]	 k]

WBTX �-^˝]y �]RU k&� œ]D

-ˇ�]y W
R �]˝] RUBY

S � g]� ZBR[

T �]˝] RRBSZ
�]˝] RUBRT

�������������������

g&�])] � q]�]y
R � g]+ WBRE S

S �]˝] RUBRU
/ì] UBRV

T R)] SSBRX
�]�] VTBW
�] k+ TUBVE Y
�]˝] ZBTW

U �]�] WRBR
� g]� ZBRR

V �]˝] RUBRVOSR
� g]� ZBRSORX

W � g]+ WBV

X S)] UBUSOUU
�]˝] RVBTT
� g]+ WBX

Y � g]+ WBZ

Z � g]+ WBR[ORT

R[ �]) YBW
� g]� SUBT[
Ü k]
] SXBTV

�]) a� �] WBSTOUR RWXS



� k] & k] �]!^
]�] t] �]` �]�] k� ^
]4 �] t]" &™D
US ˝]�] �]�] 
] k]�] œ] 	 k] ˙]`O�])� ) �]]�]]
UT - n]) 0	+ œ]	 k] �]˘]` a+ “/ ) k]^"�] œ] k�
a"� kå 0# ]4 ^˙]	]� k] RS " k]� ^)�] t] �])

�]�]™D /	] k� -
]]�]] �]!^
]�] t] �]` ˛]™D R

UU - n]) ) k]^"�] t] �]]	 k]�]]
] œ] � œ] -]&^�]�] œ]
� ` ^�]	]˝]` VE[[[ ˛]`D

UV ^( ) �]`� a] 	 k] ^�]	]] k&) ^� 4 -ı]	 k]
˘ k]
] œ] � k] � +] ^� � k] 	]]�] ı]) ˘]æ ˙]] t4
- n]) 0�] ı]]) � n]˝]� n]&] ˘]
 k] ˙]] t4E ˙]�]^�
�]+ � a]& �]`å � k] ^�]&] � )	 k] 
]�]]D S

UW �]�]) 0	]� k] -
]^�]&] � +	 k] k� �]]&E
�]+ Ü]]˛ “]	]] � )	 k] k� ^
]4 4� ı]+]å ı])
˘]æ �]�]]D T UX -�] �]]�] %
] ˘ a]� ` ˛]`
- n]) 	]]�] �]`
] k� �]`˘] ˛]`E �]�]) �]+
- k� 
]] ı]+]å ı]) ˛]]D U UY 0�]	 k] k&�]]
^� ˝ k]ä] - t]ˇ]` ˘]
] )+` n+ - n]) 0�] k�
˘ k]
] œ] � k] 	]]�] � k]	 k] � œ] �]å` � a]_�� 
] + k]
)+` n+ �] œ]^� +�]] � ] Í �] 0	] k�
^�]
]]( ˛]]D ˝]�] )]˝] k� � )`�] ˘] n]˛ k]
ı]+) � �]+ �]`
] ı]) ˘]
]˝ k] a+4 0	]� `
˝])( -]�]]D �]�]) k4�]] 
]�] )+] ˛]]
˙ n]� k] �]+ 0	]� k] -]� k] ˙]]	]] ˘]]+˝]] n+D�
UZ ˙ n]� k] +` ˘ k]
] œ] 	 k] k&�]] ^� �]+
ı]]	]` ı]) ˘]
] )+] n+E 0	+ œ]	 k] �] k]˘]]E
r�]+ ä]Î ) +�]])] �]+�] n+Is - n]) � k]
ä] k]) � k] ^˘]

]] 0 k#D V[ �] œ]^� �]+
0	] �]�]� k] 	]ä]) -] )+] ˛]] - n]) � k]
�]�])] �]4D �]�]) 0�]	 k] ( n])	] 0	]� k]
�]]˝] � ` - n]) � +]E r^+��]˝] )�] k]E � Ÿ]
+` gt+D $) k] �]˝]Ds V VR ^( ) �]`� a] �]`
0	] k� ı]]�] 	]]�] ı]) ˘]æ �]�]] - n]) - t]ˇ]`
˛]�] �]�]`D � k] �]	]O+`O�]	] �] a+˝] n+)]	] ˛ k]
VS �] œ]^� ) k]^"�] œ] � ] ˘]�]˝� ]) k&�]	 k]
k� �]]& �]` � k] 0�] k� �]]�]	 k] 	]+™ �]�]�]

WBUY � �]]	]` � a]]+ � )`] T ]˙ k] � k] � )`]
W ]˙ k] ˝]� D � �]] r-]� k] ^	]� �]	 k]�]]�]] n+Ds

�] k� ˛ k]D 0	] k� �]	] -�]`O�]` �]�]�]	 k] � œ]
� o]& ˛ k]D

VT ˙]�] � k] /�] ı]]) ^� 	]] k) ı] at+˘ k]E ˝] k]
�]		 k]�])˝] -]4 - n]) �]+™ ı]]�] � œ] 	]]�]
� ] 
 o]�]) $]
]]D R VU �]�]) ˙ n]� k] +`
� k] 	]]�] � k] 0˝] k)E 
] k]�] œ] 	 k] �]`� a] � k] ı]+˘]]	]
^
]�]]D VV - n]) � k] 0�] ı g] k) /
]] k� � œ]
�]+ t]O�]+ t] & n] kå �]4 - n]) �]`�]]) œ] � k] �]]"
ı]) $]
]� ) 
]]˝ k] �]4 - n]) 0	 œ+ ˙]+ t]O
˙]+ t] �]`� a] k� + k]	 k] � ` �]�]) ^�]
]` � k]
0	 œ+ �]+ t] 
 k] �]4D VW �]`� a] ^˙]�] ^� �]`
�] t]�]E �]+) �]] k&+]˝] � œ] ˙]]˝]]E 
] k]�] �]+ t]
k� �]]ä]]) œ] � œ] -ı]	 k] �]`�]]) œ] � k] )�] k&˝ k]

- n]) 0�]� k] ^�]	]˝]` � )˝ k] ^� �]+ 0	 œ+
-ı]	 k] � ı] kå � ` �]]
]) � k] +` g! 
 k]	 k] k&D S

- n]) ^˙]˝]	] œ] 	 k] 0�]� ` �]]
]) a! “/E � k] �]�]`
# `� + k] �]4D

X -�] ( )`�]` - n]) a� ! �]]�¾]` ˙] k]
�]Î �]
 k]�] � k] �]+ t] -]4 ˛ k]E 0�] k�

ı]]�] ˙]�]] a+4D T S 0	+ œ]	 k] k&�]] ^�
0�] k� a� ! ˘ k]
 k] g&^�]˝] +]˛] œ] � k] �]]	]` ^�]	]]
+]˛] ˇ] k]4� �]]	]] �]]˝ k] Ÿ+D T L&)O
-�]
] ( )`�]` - n]) �]] k) �] g+&` -ı]	 k]
ı a])�] œ] � ` #+)]�]` ı] o)ı])]- œ] � k] �]�˝]`
� k] �]]	]˝ k] Ÿ+D /�]^
]4 � k] ˝]�] ˝]� �]]	]]
	]+™ �]]˝ k] ˙]�] ˝]� ^� � k]+	]` ˝]� +]˛]
	] ˇ] k] 
 œ]D U - n]) �]]ä]]) � k] 
] n]"	 k] ı])
� k] ˝]�] ˝]� 	]+™ �]]˝ k] ˙]�] ˝]� ^� � k]
ı]]	]` � k] � a]& � k] � a]Ã 	] � ) 
 œ]D k4�]`
� “/ - n]) ı] o)ı])] t4 0	 œ+ ^�]
]` Ÿ+ ^˙]	 œ+
� k] �]�˝]` � k] �]]	]˝ k] Ÿ+D ˙ n]� k] ı�]]
] œ]E � a])]O
^+�] œ] - n]) ˝] t]� k] k� �])˝]	] œ] � k] ı]]	]`
� œ] a$�]� ` ^&
]]	]]DM U V /	] ( )`^�]�] œ]
- n]) �]]_�¾]�] œ] 	 k] �]`� a] � k] ı g]!]E r�] œ]
˝ k] k) ˘ k]
 k] +�]] k) ı a])�] œ] � ` ı] o)ı])] t4 	]+™

XBS � �]]	]` )��] k� � a]˝]]^]� � a]Ã 	]
+ k]� )D

-ˇ�]y W
R �]˝] RUBS[

� g]� ZBRX
� g]+ WBRT

S �]˝] RUBSS

T �]˝] WBW
�]˝] RUBST
�]) RBTV
� g]� WBRS

U �]˝] RUBSUOTT
� g]+ WBRWOSR

V �]˝] RUBSX
� g]+ WBS[

�������������������

g&�])] � q]�]y
R �]˝] RUBTUOTW

S �]˝] ZBS[
�]) VBSVOSY
� g]� YBUTE UU
Ü k]
] RZBRRE RS

�������������������

-ˇ�]y X
T �]˝] RVBR

U �]˝] STBSV
� g]� RRBTYE
TZ

RWXT �]) a� �] WBUSQXBV



�]]	]˝ k] - n]) g&^�]˝] +]˛] œ] � k] �]]	]] �]]˝ k]
Ÿ+Hs R W �]`� a] 	 k] 0	]� k] � +]E r�]�]]O

�]]+ 	 k] ˝ a]�] � ı]^"�] œ] k� �]] k) � œ] ^�]
] a� 
]
�]+` �]^�]��]�]]�]` � ` ˛]`E ˙ n]�]] ^
]�]] n+E
F� k] 
] k]�] + œ]# œ] � k] ˝] k] � k])] -]&) � )˝ k] Ÿ+E
�]�]) /	]� ] ^&
] � a]�]� k] � k]�] œ] g&) )+˝]]
n+D S X � k] � k]� ]) +` � k])` 0ı]]�]	]] � )˝ k]
Ÿ+ �] œ]^� � k] o/�]]	] œ] � ` -]�]]- œ] � k] ı])O

� k]��]) � ` ^�]�]] t4 �]˝]]� ) ^�]�]]˝ k] Ÿ+DG T

Y ˝ a]�] ı])� k]��]) � ` -]�]]- œ] � k] ! k]å
k&˝ k] + k] - n]) o/�]]	] œ] � ` ı] o)ı])]- œ] � k]

ı]� kå )+˝ k] + k]Ds U

Z ^( ) 0�]	 k] � +]E r˝ a]�] -ı]	]` ı] o)O
ı])] � k] �]	]]4 )�]	 k] k� ^
]4 ^� ˝]	]` ˘]˝ a]O
)] “/ � k] ı])� k]��]) � ` -]�]] "]
] k&˝ k] + k]D V

R[ ^�]�]]
] k� ^
]4E � g]�]] 	 k] � +] ˛]]E
F-ı]	 k] ^ı]˝]] - n]) -ı]	]` �] t] � ] -]&)
� )	]]EG W - n]) F˙] k] � k] “/ -ı]	 k] ^ı]˝]] �]]
-ı]	]` �] t] � k] � a])]O�]
]] � +˝]] n+ � �]+
�]]) $]
]] ˙]]4DG X RR �]�]) ˝ a]�] � +˝ k]
+ k]E F-�]) 4� -]&�]` -ı]	 k] ^ı]˝]] �]]
-ı]	]` �] t] � k] � +˝]] n+E r� k] k) ı]]�] ˙] k] a� !
n+ ^˙]�]� k] ˝ a]� k] ( ]�]&] + k] �]� ˝]] ˛]] �]+
a� )�]]	] n+ L�]]	]` ı])� k]��]) k� ^
]4 )�]`

�]�]` � œ]" n+MEs ˝] k] �]+ �]
]˝] 	]+™DG
RS k4�]] � ) k� ˝ a]�] 0� k] -ı]	 k] ^ı]˝]] �]]
-ı]	]` �] t] k� ^
]4 a� ! �]` 	]+™ � )	 k]
k&˝ k]D Y RT /�] ˝])+ ˝ a]�] -ı]	]` ı] o)O

ı])] t4 ^�]�]]� ) ı])� k]��]) k� �]˘]	] � k]
)À � ) k&˝ k] + k]D Z ˝ a]�] k4� k] �] a+˝]O� k]
� ]�] � )˝ k] + k]Ds R[ RU ^( ) 0�]	 k] �]`å
� k] & k]�]])] -ı]	 k] ı]]�] � a]
]]�]] - n]) 0	]� k]
� +]E r˝ a]�] �]�] � k])` �]]˝] ˇ�]]	] � k] � a]	] k]
- n]) /�] k� �]]�]	 k] �]�]�] k]D RR RV k4�]`
� k] “/ ˘]`ä] 	]+™ ˙] k] �]]+) � k] o/�]]	] k�

o-&) ˙]]� ) 0� k] g&^�]˝] � ) �] k� D �]�])
˙] k] ˘]`ä œ] o/�]]	] k� o-&) � k] ^	]� 
]˝]`

XBR[ � �]] r�]]�]` k&˝]] n+Ds

Ÿ+E � k] +` 0� k] g&^�]˝] � )˝]` Ÿ+Ds R

RW �P
RX ˙]�] �]+ �]`å � k] g&) 4� �]) � œ]

�]�]]E ˝] k] 0�] k� ˘ k]
 k] 0�] ^�]�]]
] k� �]] k)
� œ] 0�]� k] �]�]]
] ı g]!	 k] 
]� k]D S RY ˝]�]
0�]	 k] ˘ k]
] œ] � k] � +]E r�]] ˝ a]�] �]` 0	]� `
˝])+ �]�]�] 	]+™ )�]˝ k]H �]] ˝ a]�] 	]+™
˙]]	]˝ k] ^� �]]+) � ` � k] “/ �]` ˘]`ä] ˙] k]
o/�]]	] k� o-&) ˙]]˝]` n+E 0� k] g&^�]˝] 	]+™

� ) �]� ˝]`H RZ �] œ]^� �]+ 0�] k�
^&
] � œ] 	]+™ �]_
� 0�] k� ı k]" � œ] ˙]]˝]` n+
- n]) ^( ) �]
]O ao� $ � œ] ^	]� 
] ˙]]˝]` n+Hs
/�] ˝])+ 0�]	 k] �]]	 k] � ` �]�]` ˘]`ä] œ] � k]
� a]Ã #+)]�]]D S[ /�] k� �]]& 0�]	 k]
� +]E r o/�]]	] k� o-&) � k] ˙] k] ^	]� 
]˝]] n+E
�]+` 0� k] g&^�]˝] � )˝]] n+D T SR �] œ]^�
o/�]]	] œ] k� o-&) � k]E 0	] k� ^&
] œ] � k] +` � k]

�]]˝ œ] ^	]� 
]˝]` Ÿ+B U � a] k) ^�]˘]])E 	]]˙]]�]ä]
�] n]	]O� o]� o]ˇ]E� ˘] k])`E � ˝
]E SS ��]^�]O
˘]])E� 
]]
]˘]E a&�" � ]�]E ˇ] k]�]]ˇ]å`E
^	]
 “]˙˙] � ]�]E� “/��] “] � k] �])` - t]� œ]E
•	]&]E �]� o]$ - n]) � g]� “]˝]]D ST � k] �]])`
� a])]/�] t] o/�]]	] k� o-&) � k] ^	]� 
]˝]` Ÿ+
- n]) 0� k] g&^�]˝] � )˝]` Ÿ+Ds

SU �]+ t] � k] 0#� ) �]`� a] �] k]) - n])
�]`& k]	] k� /
]] k� � œ] �]�]]D V �]+ t] �]+ 4�
�]) � œ] �]�]] - n]) 	]+™ ˘]]+˝]] ˛]] ^� � k] “/
0�] k� �]] k) � œ] ˙]]	 k]D ^( ) �]`E �]+ 
] k]�] œ]
� ` 	]ä]) � k] ^!ı] 	] �]� ]D SV �]+ t]
4� - n])˝] ˛]`E ^˙]�]� ` ! k]"` �]˘˘]`
� œ] a&�" ��]� “] g&˝] �]�]]�]] ˛]]D ˙ n]� k] +` �]`� a]
�]+ t] -]�]]E 0�] k� -]	 k] � ` �]�]) � a]	]� )
�]+ - n])˝] 0�] k� ı]]�] -]�]` - n]) 0�] k�
ı n]) œ] ı]) ^�]) ı]å`D W SW �]+ - n])˝]

XBRW �-^˝]y � T k&� œ]D XBSR � � g]	]]	]` � œ]
ı] k]—�]�]]D �]&]�]�]` k&� œ]D XBSS ��]&]O
�]�]` k&� œ]D � �]] r�]� “]	]]� ])˝]]�]Ds
�]&]�]�]` k&� œ]D

-ˇ�]y X
R �]˝] RVBS

S �]˝] RVBXOZ

T �]�] SZBRT

U �]�] RBRU
a� �] SBY

V �]˝] RVBTOW

W ^	]� “] S[BRS
��] VBRW
/( WBS

X ^	]� “] SRBRX
� n]�] S[BZ
	]`˝] S[BS[

Y R˝]` VBY

Z �]˝] RVBW

R[ �]) XBT

RR �]˝] RVBR[

�������������������

g&�])] � q]�]y
R �]˝] RVBRR

˝]`˝] RBRV

S �]˝] RVBRVOS[

T �]˝] RVBRY

U 0˝] WBV
0˝] YBSR
^�]� “] RXBZ

V �]˝] RVBSR

W �]˝] RVBSSOSY

�]) a� �] XBWOSW RWXU



� g]	]]	]` ˛]` - n]) �]`^)�]] Ü] o]˝] k� ( `	]` k�
/
]] k� � ` )+	 k]�]]
]` ˛]`D �]+ 0�]� k]
^�]	]˝]` � )˝]` )+` ^� � k])` � k]"` � œ]
� k] a&�" ��]� “] g&˝] ^	]� ]
] k&D SX �]�])
�]`� a] 	 k] 0�]� k] � +]E rı]+
 k] �]˘˘] œ] � k]
˙]`O�]) k� �]] 
 k]	 k] & k] �] œ]^� �]˘˘] œ] � `
) k]"` 
 k]� ) ^ı]

] œ] k� -]� k] œ( � 	]]
�]+` 	]+™Ds R SY �]�]) - n])˝] 	 k] � +]E
r�]+` � +] �]]+�]E �]�]) ^( ) �]` ^ı]

 k]
�]˘˘] œ] � ` � k]ä] � k] ^�] k) a"� kå ˝] k] �]]˝ k]
+` Ÿ+Ds SZ �]+ � a]	]� ) �]`� a] 	 k]
0�]� k] � +]E r˝ g]	 k] ˙] k] �]+ �]]˝] � +` n+E
/�]^
]4 ˙]]E a&�" ��]� “] g&˝] ˝ k])` � k]"`
� œ] � k] ^	]� 
] ˘ a]� ] n+Ds S T[ ˝]�] �]+
- n])˝] -ı]	 k] �]) ˘]
]` �]�]` - n]) 0�]	 k]
k&�]] ^� 0�]� ` �]˘˘]` ^�]�˝]) ı]) 
 k]"`
n+ - n]) a&�" ��]� “] g&˝] 0�]� œ] � k] ^	]� 
]

˘ a]� ] ˛]]D T

TR ˙]�] �]`� a] �] k]) k� /
]] k�
� k] ^	]� 
]]E ˝] k] �]+ �]`& k]	] - n])
^&� ]ı a]^
]�]� k� /
]] k� � k] + k]˝]]
a+-] �]]ı]�] �]
]`
] �]`
] ı] at+˘]]D U

TS �]+ t] 
] k]�] 0�] k� ı]]�] 4� �]+ k)
-]&�]` � k] 
]]4 ˙] k] # `� � k] �] k]
]
�]` 	]+™ ı]]˝]] ˛]]D V 0	+ œ]	 k] �]`� a] � k]
^�]	]˝]` � ` ^� �]+ -ı]	]] +]˛] 0�] ı])
)� k]D TT �]`� a] 0�] -]&�]` � k] �]`å
� k] g&) -
]�] 
 k] �]�]] - n]) 0�] k� � ]	] œ]
� œ] -ı]	]` t0�]^
]�] t] $]
]™ - n]) ˛ g]� 	 k] k�
�]]& 0�]� ` ˙]`�] � k] a!-]D W TU ^( )
0�]	 k] -]� ]�] � ` ˝])( k&�]] - n]) �]+)`
-]+ �])� ) 0�]� k] � +]E r4	( ˝]+Es
^˙]�]� ] �]˝]
]�] n+ r� a]
] ˙]]Ds TV ˝]�]
0�] -]&�]` � ` � a]	]	 k] � ` �]_˝] 
] n]"
-]�]` X - n]) 0�]� ` ä]�]]	] � a]
] �]�]` - n])
�]+ �]]( O�]]( �] k]
]	 k] 
]�]]D TW ^( )
�]`� a] 	 k] 0	 œ+ �]�˝]` � k] � +] ^� �]+ �]�]

XBTR � �]] r&�] �]+) œ] � ] /�]]� ]Ds

^� �]` � k] 	] �]˝]] t4D R �]�]) ^˙]˝]	]] �]+
�]	]] � )˝]]E 0˝]	]] +` � k] 0�]� ` �]�])
n( 
]]˝ k] �]4D S TX �]]� “/E 
] k]�] n+)]	]

˛ k] T - n]) � + ) k+ ˛ k]E r0�]	 k] � �]]
] � )
^&�]]I �]+ ˝] k] �]+) œ] - n]) � gt]�] œ] � k] �]`
# `� � ) k&˝]] n+Ds U

Y 0	] ^&	] œ] ˙]�] 4� �]]) ^( ) 4�
�]å` �]`å ˙]�]] ˛]` - n]) 0	] k� ı]]�]

�]]	 k] � k] a� ! 	]+™ ˛]]E ˝] k] �]`� a] 	 k] ˘ k]
] œ]
� k] � a]
]]� ) � +]E S r� a]� k] /�] �]`å ı])
˝])�] -] )+] n+ V �] œ]^� /	 œ+ � k] k)
�]]˛] )+˝ k] a+4 ˝]`	] ^&	] �]`˝] ˘ a] k� Ÿ+ - n])
/	] k� ı]]�] �]]	 k] � k] a� ! �]` 	]+™ n+D W

T -�]) � Ÿ] /	 œ+ � g]�]] +` �]) � k]˙] gt&E ˝] k]
� k] )]�˝ k] � œ] ı]�˝] + k] ˙]] t4� k]D /	]� œ] � k] a� !
˝] k] �] a+˝] g&) � k] -]4 Ÿ+Ds U �]�]) ˘ k]
] œ]
	 k] 0�]� k] � +]E r�]+ t] /�] � a]	]�]]	] ˙]�]+
ı]) � k] “/ � + t] � k] /˝]	]` ) k]^"�] t] 
]]4�]] ^�
� k] ˙]`O�])� ) �]] �] œ� Hs V ˝]�] �]`� a] 	 k]
0	]� k] ı g]!]E r˝ a]�+] k) ı]]�] ^� ˝]	]` ) k]^"�] t]
Ÿ+Hs 0	+ œ]	 k] � +]E r�]]˝]Ds X W ^( )

0�]	 k] �]`å � k] ä]�]`	] ı]) -])]�] � k] � n]# 	 k]
k� ^
]4 � +]D 0�]	 k] �]]˝] œ] ) k]^"�] t] 
]™

- n]) Ü]]˛ “]	]] � œ] ˇ]	�]�]]& ^&�]]E ^( ) �]+
0	 œ+ ˝] k]å� ) -ı]	 k] ˘ k]
] œ] � k] k&	 k] 
]�]] ^�
� k] 0	 œ+ �] t]" œ&D ˝]�] ˘ k]
] œ] 	 k] ) k]^"�] t] 
] k]�] œ]
� œ] �] t]" &™D Y X 0	] k� ı]]�] a� ! ! k]"`
�]!^
]�] t] �]` ˛]™D 0�]	 k] �]!^
]�] œ] k� ^
]4
Ü]]˛ “]	]] � œ] ˇ]	�]�]]& ^&�]] - n]) ˘ k]
] œ] � k]
� +] ^� /	 œ+ �]` �] t]" œ&D Y ˝]�] 
] k]�] œ]
	 k] ˙]`O�])� ) �]]�]] - n]) �]˘ k] a+4 a"� kå
/� k¹ ^� 4 ^˙]	]� k] �]]˝] �] kå " k]� k) �])
�]4D Z Z �]]	 k]�]]
] œ] � œ] -]&^�]�] œ] � `
^�]	]˝]` � )`�] UE[[[ ˛]`D ^( ) 0�]	 k]
0	 œ+ ^�]&] ^� �]]D

R[ �]+ ( n])	] -ı]	 k] ˘ k]
] œ] k� �]]˛]
	]]�] ı]) ˘]æ �]�]] - n]) &
]�]	 g]˝]] k�
/
]] k� � œ] -]�]]D R[ RR �]+ t] ( )`�]`

-ˇ�]y X
R �]˝] R[BVE W

�]˝] RVBSW
) k]�] ZBU
/( SBRS

S �]˝] RVBSY

T � g]+ UBUZOVR

U �]˝] RVBSZ

V �]˝] ZBTSE TT
� g]� RRBRU

W �]) YBST
� g]+ ZBW

X �]�] TVBV
�]˝] RRBV
�]˝] RVBT[

�������������������

g&�])] � q]�]y
R �]�] USBS

�]˝] YBTE U
�]) VBUSE UT

S �]) RBUTOUV

T Ü k]
] RUBRR

U �]�] TVBVE W
�]˝] RVBTR

�������������������

-ˇ�]y Y
V �]˝] RUBRU

�]) WBTU

W �]˝] RVBTSOTY

X �]) WBTY

Y �]) WBUR

Z �]˝] RVBTX

R[ �]˝] RVBTZ

RWXV �]) a� �] XBSXQYBRR



-]4 - n]) 0�]� k] �]+�] � )	 k] 
]� k]D � k]
�]`� a] � ` ı])`�]] 
 k]	 k] k� ^
]4 0�]� k]
�] t]�] � )	 k] 
]� k] ^� �]+ ��]� “] � k] � k] “/
^˘]	+ ^&�]]4D R RS ˝]�] �]+ �]	]O+`O
�]	] �] a+˝] a&�]` a+-] - n]) 0�]	 k] � +]E
r�]+ ı]`æ` �] œ] +� k]�]] ^˘]	+ k&�]	]]
˘]]+˝]` n+H S � Ÿ] �]˘] � +˝]] gt+E /�] ı]`æ`
� k] � k] “/ ^˘]	+ 	]+™ ^&�]] ˙]]4�]]Ds T

RT �]+ � +	 k] k� �]]& �]+ 0	 œ+ ! k]å� )
& k]�]])] 	]]�] ı]) ˘]æ �]�]] - n]) 0�] ı]])
˘]
]] �]�]]D

RU ˘ k]
 k] -ı]	 k] �]]˛] ) k]^"�] t] 
 k]	]] � g]
]
�]4 ˛ k] - n]) 	]]�] � œ] 0	] k� ı]]�] 4� ) k]"`
� k] ! k]å - n]) a� ! 	]+™ ˛]]D U RV �]`� a]
	 k] 0	 œ+ �]]( �]�& œ] � œ] �]+ ˘ k]˝]]�]	]`
&`E r-ı]	]` - t]� œ] � a]
]` )�] k] - n]) ( )`O
^�]�] œ] k� �]�]`) - n]) k+) k] k&�] k� �]�]`) � k]
˘] n]� 		 k] )+ k]Ds V RW ˝]�] � k] 4� O g&�] k)
� k] �]+�] � )	 k] 
]� k] ^� � k] -ı]	 k] �]]˛]
) k]^"�] t] �] œ] 	]+™ 
]]4D RX �]+ k&�]O
� ) �]`� a] 	 k] 0	]� k] � +]E r˝ a]�] /�] �]]˝]
ı]) �] œ] �]+�] � ) ) k+ + k] ^� ˝ a]�+] k)
ı]]�] ) k]^"�] t] 	]+™ Ÿ+H �]] ˝ a]�] -�] �]`
	]+™ ˙]]	] ı]]4 - n]) /�] k� �]]�]	 k] 	]+™
�]�]�] ı]]4H �]] ˝ a]�+] k) �]	] -�] �]`
�]�]�]	 k] � œ] � o]& Ÿ+H RY F�]] - t]� œ] + k]˝ k]
a+4 �]` ˝ a]�] 	]+™ k&�]˝ k] - n]) � ]	] + k]˝ k]
a+4 �]` 	]+™ � a]	]˝ k]HG �]] ˝ a]� œ+ �]]&

	]+™E RZ ˙]�] � Ÿ]	 k] VE[[[ -]&^�]�] œ]
k� ^
]4 ı] t]˘] ) k]^"�] t] W ˝] k]å™E ˝]�] ˝ a]�]	 k]

^� ˝]	]` " k]� ^)�] œ] � œ] a"� kå /� k¹ ^� 4Hs
0	+ œ]	 k] � +]E r�]])+Ds X S[ r˙]�] � Ÿ]	 k]
UE[[[ -]&^�]�] œ] k� ^
]4 �]]˝] ) k]^"�] t]
˝] k]å™E ˝]�] ˝ a]�]	 k] a"� å œ] � k] �] k) ˙] k] �] kå
" k]� k) 0# ]4 ˛ k] 0	]� ` ^�]	]˝]` �]] ˛]`Hs
0	+ œ]	 k] � +]E r�]]˝]Ds Y SR ˝]�] �]`� a]
	 k] 0	]� k] � +]E r�]] ˝ a]�] -�] �]` � k])`
�]]˝] 	]+™ �]�]�] ı]]4Hs

SS -�] � k] � n]˝]� n]&] -]4D �]+ t] 
] k]�]
0�] k� ı]]�] 4� o-ˇ k] -]&�]` � k] 
]]4
- n]) 0�]� k] ^�]	]˝]` � )	 k] 
]� k] ^� �]+ 0� k]
a!4D R ST �]+ o-ˇ k] -]&�]` � ] +]˛]

ı]� å� ) 0� k] �] t]�] k� �]]+) 
 k] �]�]]D
0�]	 k] 0�]� ` - t]�] œ] ı]) ˛ g]� � ) S -ı]	 k]
+]˛] 0�] ı]) )� k] - n]) 0�]� k] ı g]!]E
r�]] ˝ a]� k] a� ! ^&�]]�]` k& )+] n+Hs
SU 0�] -]&�]` 	 k] 1 ı]) k&�]] - n]) � +]E
r� a]� k] 
] k]�] ^&�]]�]` ˝] k] k& ) k+ Ÿ+E �]�]) k4� k]

]�] ) k+ Ÿ+ ˙ n]� k] ˘]
]˝ k]O^( )˝ k] ı k]å + œ]Ds
SV �]`� a] 	 k] & k]�]])] 0�] -]&�]` � `
- t]�] œ] ı]) +]˛] )� k] - n]) ˝]�] 0� k] �]](
^&�]	 k] 
]�]]D 0�]� ` - t]�] œ] � ` ) n]�]	]`

] n]" -]�]` - n]) 0� k] �]�] a� ! �]]( O�]](
^&�]	 k] 
]�]]D SW ˝]�] �]`� a] 	 k] 0� k] �])
� k]˙] ^&�]] - n]) � +]E r/�] �] t]�] � œ] �]˝]
˙]]	]]Ds

SX �]`� a] - n]) 0�] k� ˘ k]
 k] -�] n� �]O
^)�]] ^( ^
]ıı]` k� �] t]�] œ] � œ] ˙]]	 k] k� ^
]4
^	]� 
] ı] kåD )]�˝ k] � œ] �]+ -ı]	 k] ˘ k]
] œ] � k]
ı g]!	 k] 
]�]]E r
] k]�] � k] k) �]] k) � œ] �]] � +˝ k]
Ÿ+E � Ÿ] � n]	] gt+Hs T SY 0	+ œ]	 k] � +]E

r a� ! � +˝ k] Ÿ+E � g]+		]] �]ı]^˝]��]] k&	 k]O
�]]
]]E U g&�] k) � +˝ k] Ÿ+ 4^
]�]]+ V - n])
a� ! � +˝ k] Ÿ+ ˝ g] �]^�]��]�]˝]]- œ] � œ] � k] 4�
n+Ds SZ ^( ) 0�]	 k] �]+` �]�]]
] ˘ k]
] œ]

� k] ı g]!]E r
 k]^� 	] ˝ a]�] �]] � +˝ k] + k]E � Ÿ]
� n]	] gt+Hs ı]˝])�] 	 k] ˙]�]]�] ^&�]]E r˝ g]
�]�]`+ n+Ds W T[ ˝]�] 0�]	 k] 0	 œ+ �]�˝]`
� k] � +] ^� ^� �]` � k] 0�] k� �]] k) � œ] 	]
�]˝]] t4D X TR ^( ) �]+ ˘ k]
] œ] � k] �]˝]]	 k]

]�]] ^� o/�]]	] k� � k] k" � k] � “/ ˝]� 
]` œ(
�]+	]` ı] œå�]` - n]) � a]^�]�]]E Ü]ˇ]]	] �]]˙]�
- n]) �]]�¾]` 0� k] a#� )] œ&� k] - n]) �]+
�]]) $]
]] ˙]]4�]]D Y ^( ) ˝]`	] ^&	] �]]&
�]+ •ä]&] + k] ˙]]4�]]D Z TS �]+ �]+
�]]˝] 0	 œ+ �]]( O�]]( �]˝]] )+] ˛]]D �]�])

-ˇ�]y Y
R �]˝] RWBROT

S �]˝] RSBTY
� g]+ WBT[

T �]˝] RWBU

U �]˝] RWBVORS

V �]˝] RWBW
� g]� RSBR

W �]) WBTY

X �]˝] RUBS[
�]) WBUT
� g]� ZBRX
� g]+ WBRT

Y �]˝] RVBTX

�������������������

g&�])] � q]�]y
R �]) WBVW

S �]) XBTSE TT
� g]+ ZBRE W

T �]˝] RWBRTORV
� g]� ZBRYE RZ

U �]˝] RUBRE S
�]) WBRU

V �]) ZBRR

W �]˝] RWBRW
� g]� ZBS[
� g]+ RBU[E UR
� g]+ WBWYE WZ

X �]˝] RWBS[
�]) ZBZ
� g]� ZBSRE SS

Y �]˝] SWBS

Z �]˝] RWBSR
�]˝] RXBSSE ST

�]) a� �] YBRSOTS RWXW



ı]˝])�] 0� k] -
]�] 
 k] �]�]] - n]) ^�]å� 	 k]

]�]]D R TT ˝]�] �]`� a] 	 k] � a]å� ) -ı]	 k]
˘ k]
] œ] � ` ˝])( k&�]] - n]) ı]˝])�] � k]
^�]å� ]E r- k) � n]˝]]	]E � k] k) �]]�]	 k] � k] g&)
+ k] ˙]]I� �] œ]^� ˝ k])` �] k]˘] ı])� k]��]) ˙ n]�]`
	]+™E �]_
� o/�]]	] œ] ˙ n]�]` n+Ds S

TU -�] 0�]	 k] �]`å � k] -ı]	 k] ˘ k]
] œ]
�]� k]˝] ı]]�] � a]
]]�]] - n]) 0	]� k] � +]E
r-�]) � k] “/ � k] k) ı]` k! -]	]] ˘]]+˝]]
n+E ˝] k] �]+ � a]& � k] /	]� ]) � k) - n])

-ı]	]] �]]˝]	]] � ] � ]# � 0# ]4 - n]) � k] k)
ı]` k! ˘]
]˝]] ) k+D T TV �] œ]^� ˙] k] � k] “/
-ı]	]` ˙]]	]� �]˘]]	]] ˘]]+˝]] n+ �]+ 0� k]
�] k]4�]]E �]�]) ˙] k] � k] “/ � k])` - n]) � a]�]O
�]�])` � ` �]]^˝]) -ı]	]` ˙]]	]� � t]�]]˝]] n+
�]+ 0� k] �]˘]]4�]]D U TW �]]� “/E -�])
4� o/�]]	] �]])` a&^	]�]] +]^�]
] � ) 
 k]
�]�]) -ı]	]` ˙]]	]� � t]�]] � n] k# E ˝] k] 0� k] �]]
( ]�]&]H V TX o/�]]	] -ı]	]` ˙]]	]� k�
�]&
 k] �]
]] �]] k& �]� ˝]] n+H W TY ˙] k]
� k] “/ /�] ^�]��]]�]�]]˝]`� - n]) ı]]ı]` ı]`æ`
k� �]]�]	 k] � k])] ˘ k]
]] + k]	 k] - n]) � k] k)

�]˘]	] œ] ı]) ^�]��]]�] � )	 k] � œ] �]˜�]&] �]+O
� g]�] � )˝]] n+E 0� k] o/�]]	] � ] � k]"]
�]` 0�] �]˝] ��]`� ]) � )	 k] � œ] �]˜�]&]
�]+� g]�] � k)�]]E X ˙]�] �]+ -ı]	 k] ^ı]˝]]
� k] �]^+�]] ı]]� ) ı]^�]¾] ��]� “] g&˝] œ] k�
�]]˛] -]4�]]Ds Y

Z ^( ) �]`� a] 	 k] 0	]� k] � +]E r� Ÿ] ˝ a]�]� k]
�]˘] � +˝]] gt+ ^� �]+ t] ˙] k] �] kå Ÿ+E

0	]� œ] � k] a� ! k4� k] Ÿ+ ˙] k] ˝]�] ˝]� �] n]˝]
� ] � at]+ 	]+™ k&� œ]� k]E ˙]�] ˝]� ^� � k]
�]+ 	] k&�] 
 œ] ^� ı])� k]��]) � ] )]˙] ı g])`
˝]]� ˝] k� �]]˛] -] ˘ a]� ] n+Ds Z S /�] k�
!B ^&	] �]]& �]`� a] 	 k] ı]˝])�]E �]] g� �]

YBTT ��]]yE r� k] k) ı]` k! ˙]]Ds YBTU
��]&]�]�]` k&� œ]D YBTVOTX ��]&]�]�]` � œ]
r˙]`�]	]s k&� œ]D YBTY ��]]yE r��]^�]˘]])`Ds

- n]) � g]+		]] � k] -ı]	 k] �]]˛] ^
]�]]D �]+
0	]� k] 4� t1 ˘ k] ı]+]å ı]) 
 k] �]�]]E ˙]+ t]
0	] k� ^�]�]] � k] “/ 	]+™ ˛]]D 0	] k� �]]�]	 k]
�]`� a] � ] Î ı] �]&
] �]�]]D R T 0�] k�
� ı] kå ˘]�]� 	 k] 
]� k] - n]) /˝]	 k] 0˙]
 k]
�] k( & + k] �]4 ^˙]˝]	]] ^� � k] “/ �]` ˇ] k]�]`
�] k( & 	]+™ � ) �]� ˝]]D U �]+ t] ˘ k]
] œ]
� k] 4^
]�]]+ - n]) � g]�]] �]` ^&�]]�]` ^&4E
� k] & k]	] œ] �]`� a] � k] �]]˝] � ) ) k+ ˛ k]D V ˝]�]
ı]˝])�] 	 k] �]`� a] � k] � +]E r� a]Í E� +�] �] a+˝]
� a]�] Ÿ+ ^� +�] �]+ t] -]4D /�]^
]4 +� œ]
˝]`	] ˝ o]� g] �] kå � )	 k] k&E 4� ˝ k] k) ^
]4E
4� � g]�]] k� ^
]4 - n]) 4� 4^
]�]]+
k� ^
]4Ds W �]˘] ˝] k] �]+ n+ ^� ı]˝])�]

� k] �]�]�] 	]+™ -] )+] ˛]] ^� 0� k] �]]
� +	]] ˘]]^+4 �] œ]^� � k] �] a+˝] $) �]4
˛ k]D X ^( ) 4� �]]&
] 0�])] - n]) 0	]
ı]) !] �]�]] - n]) �]]&
] � œ] � k] �]+ -]�]]ä]
-]�]`E S r�]+ � k])] ı�]])] � k]"] n+D T

/�]� ` � a]	] k]Ds U Y ^( ) -˘]]	]� ˘ k]
] œ]
	 k] -]�]Oı]]�] 	]ä]) $]
]` - n]) k&�]] ^�
-�] �]+ t] 0	] k� �]]˛] �]`� a] k� ^�]�]] � k] “/
	]+™ n+D

Z ˙]�] � k] ı]+]å � k] 	]`˘ k] 0˝]) ) k+ ˛ k]E
˝] k] �]`� a] 	 k] 0	 œ+ �]�˝]` � k] -] k&�] ^&�]] ^�
˙]�] ˝]� o/�]]	] � ] � k]"] �] k) a+- œ] � œ] � k]
•ä]&] 	] + k] ˙]]4E ˝]�] ˝]� 0	+ œ]	 k] ˙] k] k&�]]
n+ �]+ ^� �]` � k] 	] �]˝]] t4D V R[ ˘ k]
] œ]

	 k] �]+ �]]˝] �] t]# �] t]ˇ] 
]`D� �]�])
� k] -]ı]�] � œ] ˘]˘] “] � )	 k] 
]� k] ^� 0�]	 k]
�] k) a+- œ] � œ] � k] •ä]&] + k]	 k] � ` ˙] k]
�]]˝] � +`E 0�]� ] �]] �]˝]
]�] n+D
RR 0	+ œ]	 k] �]`� a] � k] ı g]!]E r�]]�¾]` �] œ]
� +˝ k] Ÿ+ ^� ı]+
 k] 4^
]�]]+ W � ] -]	]]
ä]Î )` n+Hs X RS 0�]	 k] � +]E r4^
]O
�]]+ �]]� “/ ı]+
 k] -]4�]] - n]) �]�] a� !

ZBV ��]]yE r)]`Ds ZBR[ � �]] �]]�]&E
r�]+ ]]˝] -ı]	 k] ˝]� )�]`Ds

-ˇ�]y Y
R �]˝] RWBSS

S �]˝] RWBST

T �]˝] R[BTY
�]˝] RWBSU
� g]� ZBST
� g]� RUBSX

U �]˝] R[BTZ
�]˝] RWBSV
� g]� ZBSU
� g]+ RSBSV
Ü]� RSBRR

V �]˝] RWBSW
� g]� ZBSV

W �]˙] UZBY

X �]˝] R[BTT
� g]� ZBSW
� g]� RSBZ
S˝]` RBXE Y

Y �]˝] RWBSX
�]˝] SVBTR
S^˛] RBX

�������������������

-ˇ�]y Z
Z �]˝] RWBSY

� g]� ZBSX

�������������������

g&�])] � q]�]y
R �]˝] RXBROY

� g]� ZBSYOTW

S � g]� TBSS
� g]+ RSBSY

T �]˙] SBX
�]�] USBR
�]˝] TBRX
Sı]˝] RBRX

U ��] RYBRV
�]˝] RXBV
� g]� ZBTV
Ü k]
] TBSSE ST

V �]˝] RSBRVE RW
�]˝] RXBZ
�]) YBSZE T[
� g]� ZBTW

W �]�]] UBVE W
�]) YBSXE SY

X �]˝] RXBR[

RWXX �]) a� �] YBTTQZBRS



ı]+
 k] ˙ n]�]] � ) k&�]]D R �]�]) �]]�¾] � œ]
^( ) k4�]] �] œ] ^
]�]] n+ ^� o/�]]	] k� � k] k"
� k] �] a+˝]O�]` ˝]� 
]` œ( � k]
]	]` + œ]�]` S - n])
0� k] ˝ a]˘! �]�]�]] ˙]]4�]]H T RT ı]) � Ÿ]
˝ a]�]� k] � +˝]] gt+ ^� 4^
]�]]+ U &)-�]
]
-] ˘ a]� ] n+ - n]) # `� ˙ n]�]] 0�] k� �]] k)
� œ] ^
]�]] n+E 0	+ œ]	 k] 0�] k� �]]˛] �]+ �]�]
^� �]] ˙] k] � k] � )	]] ˘]]+˝ k] ˛ k]Ds V

RU ˙]�] � k] �]]� ` ˘ k]
] œ] k� ı]]�] -]4E
˝] k] 0	+ œ]	 k] k&�]] ^� 
] k]�] œ] � ` �]`å ˘ k]
] œ]
� k] � k] k) a+4 n+ - n]) �]]�¾]` 0	]� k] �]+�]
� ) ) k+ Ÿ+D W RV �]�]) ˙ n]� k] +` �]`å 	 k]
�]`� a] � k] k&�]]E � k] o&�] )+ �]4 - n])
�]]�]� ) 0�] k� ı]]�] -]4 - n]) 0�]� ]
��]]�]˝] ^� �]]D RW �]`� a] 	 k] 0	]� k] ı g]!]E
r˝ a]�] 0	]� k] �]] �]+�] � ) ) k+ + k]Hs
RX �]`å � œ] � k] 4� 	 k] � +]E r� a]Í E � Ÿ]
-ı]	 k] � k] k" � k] ˝ k] k) ı]]�] 
]]�]] ˛]] �] œ]^�
0�]� œ] 4� � gt]�]] a&�" ��]� “] g&˝] �]�]]�]]
n+D X RY - n]) ˙]�] � �]` �]+ � k] k) � k] k"

� k] ı]� å˝]] n+E ˝] k] 0� k] ä]�]`	] ı]) ı]"�
k&˝]] n+ - n]) � k] k) � k] k" k� � at]+ � k] �]]�]

^	]� 
]	 k] 
]�]˝]] n+E �]+ & t]˝] ı]`�]˝]] n+
- n]) ^�]
] a� 
] � k]˙]]	] + k] ˙]]˝]] n+D � Ÿ]	 k]
˝ k] k) ˘ k]
] œ] � k] /�] a&�" g&˝] � k] ^	]� ]
]	 k] k�
^
]4 � +]E �]�]) � k] 	]+™ ^	]� ]
] �] k� Ds
RZ �]+ � a]	]� ) �]`� a] 	 k] 0	]� k] � +]E r k+
-^�]��]]�]` 
] k]�] k]E� Y � Ÿ] - n]) � �] ˝]�
˝ a]�+] k) �]]˛] ) gt+H � �] ˝]� ˝ a]�+])` �] gt+H

]å k� � k] � k] k) ı]]�] 
]]- k]Ds Z S[ � k]
0� k] �]`� a] k� ı]]�] 
 k] -]4D �]�]) ˙ n]� k] +`
0�] a&�" ��]� “] g&˝] 	 k] �]`� a] � k] k&�]]E 0�]	 k]
�]˘˘ k] � k] �]) k]å] - n]) �]+ �]˘˘]] ä]�]`	] ı])
^�]) ı]å] - n]) 
] k]"	 k] - n]) �]]�] 0�]
]	 k]

]�]]D SR ˝]�] �]`� a] 	 k] 
]å k� k� ^ı]˝]]
� k] ı g]!]E r/�]� ` �]+ +]
]˝] � �] � k] n+Hs
0�]	 k] � +]E r�]˘]ı]	] � k]D SS /�]� `

ZBRZ ��]]yE rı]`æ`Ds

˙]]	] 
 k]	 k] k� ^
]4 /�] a&�" g&˝] 	 k] � “/
�]]) /� k] -]�] � œ] �] œ]� ] n+E ˝] k] � “/
�]]) ı]]	]` � œ] ^�])]�]] n+D 
 k]^� 	] -�]) ˝ g]
a� ! � ) �] k� E ˝] k] +�] ı]) ˝])�] �]] - n])

+�]])` �]&& � )Ds ST �]`� a] 	 k] 0�]� k]
� +]E r˝ g] �]+ �] œ] � + )+] n+E F-�]) ˝ g]
a� ! � ) �] k� GH ^˙]�]� œ] ^�]��]]�] n+E 0�] k�

^
]4 �]�] a� ! � a]�]^� 	] n+Ds R SU 0�]`
�]˝] 0�] �]˘˘ k] k� ^ı]˝]] 	 k] t1 ˘]` -]�]]ä]
� œ] � +]E r� a]�]� œ] ^�]��]]�] n+E 
 k]^� 	] -�])
� k] k) ^�]��]]�] � œ] � k] “/ � �]` n+E ˝] k] � k])` �]&&
� )Is S

SV ˝]�]` �]`� a] 	 k] k&�]] ^� 
] k]�] œ] � `
4� �]`å 0	]� ` ˝])( & n]å` ˘]
]` -]
)+` n+E /�]^
]4 0�]	 k] a&�" ��]� “] g&˝] � k]
( "� ])] - n]) � +]E r k+ � gt]� k] - n]) �]+ k)
g&˝]E � Ÿ] ˝ a]� k] a+�] k&˝]] gt+E /�]� œ] � k]

�]]+) ^	]� 
] -] - n]) -] o/&] � �]` /�]� œ]
�]˝] ˙]]	]]Is T SW ˝]�] �]+ a&�" g&˝] ä] k])
� k] ^˘]

]]�]] - n]) 
]å k� � k] �] a+˝] �]) k]å	 k]
k� �]]& 0�]� œ] � k] ^	]� 
] �]�]]D �]+ �]˘˘]]

� a])&]O�]] + k] �]�]] - n]) ä�]]&]˝]) 
] k]�]
� +	 k] 
]� k]E r�]+ ˝] k] �]) �]�]] n+Is
SX 
 k]^� 	] �]`� a] 	 k] 0�]� ] +]˛] ı]� åO
� ) 0� k] 0# ]�]] - n]) �]+ �]å] + k] �]�]]D
SY /�] k� �]]& �]`� a] 4� �]) � œ] �]�]]
- n]) �]+ t] 0�] k� ˘ k]
] œ] 	 k] - k� 
 k] � œ] 0�]� k]
ı g]!]E r+�] 0�] a&�" ��]� “] g&˝] � k] �] œ] 	]+™
^	]� ]
] ı]]4Hs U SZ 0�]	 k] � +]E r/�]
^� ��] � ] g&˝] ^�] “( Ü]]˛ “]	]] � k] ^	]� ]
]] ˙]]
�]� ˝]] n+Ds

T[ � k] 0�] ˙]�]+ � k] ^	]� 
] ı] kå - n])
�]
]`
] � k] + k]� ) �]4D �]`� a] 	]+™ ˘]]+˝]]
˛]] ^� 
] k]�] ˙]]	 œ] ^� �]+ � + t] n+D
TR �] œ]^� /�] & n])]	] �]+ -ı]	 k] ˘ k]
] œ]
� k] ^�]�]] )+] ˛]] - n]) 0	 œ+ �]+ �]˝]]
)+] ˛]]E r o/�]]	] k� � k] k" k� �]]˛] ^�]��]]�]O
�]]˝] ^� �]] ˙]]4�]] - n]) 0� k] 
] k]�] œ] k�

-ˇ�]y Z
R �]˝] RXBRR

S &]	] ZBSW

T �]˙] SSBWE X
�]�] V[BW
�]�] VTBT
� g]� STBRR

U �]˝] RRBRTE RU
� g]� RBRTE RX

V �]˝] RXBRS

W � g]� ZBTX

X �]˝] RXBRUORX
� g]� ZBTYOUS

Y ��] TSBS[

Z �]˝] RXBRX
� g]� ZBUR

�������������������

g&�])] � q]�]y
R �]˝] RXBS[

�]) RRBST
� g]� RXBW
� g]+ RRBU[
Ü k]
] RUBZE R[

S � g]� RXBV

T �]˝] RXBRY
�]) RBSTOSV
� g]� UBTUE TV
Ü k]
] R[BTY

U �]˝] RXBRZE S[

�]) a� �] ZBRTOTR RWXY



+�]]
 k] � ) ^&�]] ˙]]4�]]D � k] 0� k] �]])
$]
 œ]� k]E R �]�]) �])	 k] k� ˝]`	] ^&	] �]]&
�]+ •ä]&] + k] ˙]]4�]]Ds S TS �]�]) ˘ k]
 k]
0�]� ` �]]˝] 	]+™ �]�]� k] - n]) 0�]� k] �]�]]
]
ı g]!	 k] � k] �]` $) ) k+ ˛ k]D

TT ^( ) � k] � ( )	] g+�] -]4D ˙]�] �]+
�]) k� o-&) ˛]]E ˝] k] 0�]	 k] ˘ k]
] œ] � k] ı g]!]E
r˝ a]�] )]�˝ k] � œ] ^� �] �]]˝] ı]) �]�]å ) k+
˛ k]Hs T TU � k] ˘ a]ıı]` �]]ˇ k] ) k+ �] œ]^� � k]
/�] �]]˝] ı]) �]�]å ) k+ ˛ k] ^� +�]� œ] �]å]
� n]	] n+D TV ˝]�] 0�]	 k] � n]#� ) �]])+ œ]
� k] � a]
]]�]] - n]) 0	]� k] � +]E r-�]) � k] “/
�]�]� k] �]å] �]	]	]] ˘]]+˝]] n+E ˝] k] ä]Î )`
n+ ^� �]+ �]�]� k] ! k]"] �]	 k] - n]) �]�]� ]

� k]�]� �]	 k]Ds U TW ^( ) 0�]	 k] 4� ! k] k"
�]˘˘ k] � k] 
 k]� ) 0	] k� �]`˘] �]å] ^� �]]
- n]) 0�] k� o� ˇ] œ] ı]) +]˛] )�]� ) 0	]� k]
� +]E TX r˙] k] � k] “/ � k] k) 	]]�] � k] k4� k] 4�
�]` �]˘˘ k] � k] ��]`� ]) � )˝]] n+E V �]+ � a]� k]
��]`� ]) � )˝]] n+D - n]) ˙] k] � a]� k] ��]`� ])
� )˝]] n+E �]+ 	] ^�] “( � a]� k] �]_
� � k] k)
� k]˙]	 k]�]]
 k] � k] �]` ��]`� ]) � )˝]] n+Ds W

TY � g]+		]] 	 k] 0�]� k] � +]E r� a]Í E
+�]	 k] k&�]] ^� 4� -]&�]` ˝ k])] 	]]�]

 k]� ) 
] k]�] œ] � œ] �]�]]4 a&�" ��]� “] g&˝] œ] � k]
^	]� ]
] )+] ˛]] - n]) +�]	 k] 0� k] ) k]� 	 k] � `
� k]^�]�] � `E �] œ]^� �]+ +�]] k) �]]˛] 	]+™
˘]
]˝]]Ds X TZ 
 k]^� 	] �]`� a] 	 k] � +]E
r0� k] ) k]� 	 k] � ` � k]^�]�] �]˝] � ) k]E
�] œ]^� k4�]] � k] “/ 	]+™ ˙] k] � k] k) 	]]�] � k]
�]_˝]�]]
]` � ]�] � k) - n]) ı]
]"� ) � a]� k]
�]&	]]�] �]` � k)D U[ ˙] k] +�]] k) ^�]
]](
	]+™E �]+ +�]] k) �]]˛] n+D Y UR ˙] k] � k] “/
˝ a]� œ+ /�]^
]4 4� ı�]]
]] ı]]	]` ^ı]
]]˝]]
n+ ^� ˝ a]�] �]�]`+ k� + k]E Z � Ÿ] ˝ a]�]� k]

�]˘] � +˝]] gt+ ^� �]+ -ı]	]] /	]]�] +)O
^�]ä] 	] �] k]4�]]D R[ US 
 k]^� 	] ˙] k] � k] “/
^�]��]]�] � )	 k]�]]
 k] k4� k] ! k]" œ] � œ] � k] ^� �]`

4� � k] # k]� ) ^�]
]]˝]] n+E� 0�] k� ^
]4
�]+` -˘!] n+ ^� 0�] k� �]
 k] � œ] ˘]� ` � ]
�]+ ı]]" 
]"� ]�]] ˙]]4 ^˙]� k] �]ˇ]] � a]�]]˝]]
n+ - n]) 0� k] �]� ao]&) � œ] œ( � ^&�]] ˙]]4D R

UT -�]) ˝ k])] +]˛] � �]` ˝ a]�]� k] ı]]ı]
� )�]]4� ˝] k] 0� k] � ]" $]
]D -˘!] �]+`
+ k]�]] ^� ˝ g] 4� +]˛] k� ^�]	]] ˙]`�]	]
ı]]4E �]˙]]�] /�] k� ^� & k]	] œ] +]˛] œ] �]� k]˝]
� k]+		]]� � œ] $]
]] ˙]]4E + t]E 0�] -]�]
� œ] ˙] k] � �]` � a]�]]�]` 	]+™ ˙]] �]� ˝]`D S

UU �P UV - n]) -�]) ˝ k])] ı n])
˝ a]�]� k] ı]]ı] � )�]]˝]] n+ � ˝] k] 0� k] � ]"
$]
]D -˘!] �]+` + k]�]] ^� ˝ g] 4� ı n])
k� ^�]	]] ˙]`�]	] ı]]4E �]˙]]�] /�] k� ^� ˝ g]

& k]	] œ] ı n]) œ] �]� k]˝] � k]+		]]� � œ] $]
]] ˙]]4D T

UW �P UX - n]) -�]) ˝ k])` - t]�]
˝ a]�]� k] ı]]ı] � )�]]˝]` n+ � ˝] k] 0� k] ^	]� ]
]O
� ) g&) œ( � k&D U -˘!] �]+` + k]�]] ^�
˝ g] 4� - t]�] k� ^�]	]] ı])� k]��]) k�
)]˙] � œ] &]^�]
] + k]E �]˙]]�] /�] k� ^�
˝ a]� k] & k]	] œ] - t]�] œ] �]� k]˝] � k]+		]]� � œ]
œ( � ^&�]] ˙]]4E V UY ˙]+ t] � ` kå � �]`

	]+™ �])˝ k] - n]) -]�] � �]` 	]+™ � a]�]˝]`D W

UZ /�]^
]4 ^� +) o/�]]	] ı]) k4� k]
-]�] �])�]]�]` ˙]]4�]` ˙ n]� k] 	]�]� ^!å� ]
˙]]˝]] n+D X V[ 	]�]� �]^æ�]] + k]˝]] n+E

 k]^� 	] -�]) 	]�]� -ı]	]] ��]]& �] k] k&E
˝] k] ^� �] ˘]`ä] � k] ˝ a]�] 0� k] 	]�]� `	] � )
ı]]- k]� k]H Y � a]& � œ] 	]�]� ˙ n]�]] ��]]& )�] k] Z

- n]) -]ı]�] � œ] �] o]^˝] �]	]]4 )�] k]Ds R[

R[ �]`� a] 0# ] - n]) �]+ t] � k] ^	]� 
]O
� ) �])&	] k� ı]]) �] g+^&�]] � `

�])+& œ] k� ı]]�] -]�]]D 0�] k� ı]]�] ^( )

ZBUS � �]]	]` a� ! k4�]] � )˝]] n+ ^�
g&�])] -]&�]` ^�]��]]�] � )	]] ! k]å k&˝]] n+D

ZBUTE UVE UX ��]]yE r˝ a]� k] # k]� )
^�]�]]4Ds ZBUTE UVE UX ��]&]�]�]`
k&� œ]D ZBUUE UW �-^˝]y � T k&� œ]D

-ˇ�]y Z
R �]˝] SWBS

S �]˝] RWBSR
�]˝] RXBSSE ST
�]) YBTR
� g]� ZBUUE UV

T �]˝] RYBROV
� g]� ZBUWOUY
� g]� SSBSU

U �]˝] S[BSWOSY
�]) R[BUTOUV
^( �] SBYE Z

V � g]� RYBRW

W �]˝] R[BU[
� g]� ZBUY
� g]+ RTBS[

X � g]� ZBUZ

Y � g]� ZBV[

Z �]˝] SVBU[

R[ �]˝] R[BUS

�������������������

g&�])] � q]�]y
R �]˝] RYBW

� g]� RXBRE S

S �]˝] VBT[
�]˝] RYBY
a� �] TBV

T �]˝] R[BSY
�]˝] STBTT
� g]� RSBV

U �]�] VBSU

V �]˝] VBSZ
�]˝] RYBZ
) k]�] YBRT

W �]�] WWBSU

X � g]� RXBSZ

Y �]˝] VBRT
� g]� RUBTUE
TV

Z a� �] UBW

R[ ) k]�] RSBRY
/( UBSZ
R^˛] VBRT
/ì] RSBRU

RWXZ �]) a� �] ZBTSQR[BR



� k] �]`å ˙]�]] + k] �]�]`D - n]) ˙ n]�]] 0�]� ]
&�˝ g]) ˛]]E �]+ 0	 œ+ 4� �]]) ^( )
^�]�]]	 k] 
]�]]D R S -�] ( )`�]` -]4
- n]) �]`� a] � ` ı])`�]] 
 k]	 k] k� ^
]4 0	+ œ]	 k]
0�]� k] ı g]!] ^� 4� -]&�]` k� ^
]4
-ı]	]` ı]˝	]` � k] ˝]
]]� k&	]] � ]	 g]	] k�
^+�]]�] � k] �]+` n+ �]] 	]+™H S T 0�]	 k]
� +]E r� g]�]] 	 k] ˝ a]� œ+ �]] -]�]] &`
n+Hs U 0	+ œ]	 k] � +]E r� g]�]] 	 k] ˝]
]]� O

	]]�]] ^
]�]� ) ı]˝	]` � k] ˝]
]]� k&	 k]
� ` /˙]]ä]˝] &` n+Ds T V �]�]) �]`� a]
	 k] 0	]� k] � +]E r˝ a]�+] k) ^&
] œ] � ` � # k])O
˝]] � ` �]˙]+ � k] U 0�]	 k] ˝ a]�+] k) ^
]4 �]+
-]�]] ^
]�]`D V W �]�]) � �]_�" � ` � a]Î O
-]˝] � k] Fı])� k]��]) 	 k] 0	 œ+ 	]) - n])
	]])` �]	]]�]] ˛]]D W X /�] �]˙]+ � k]
-]&�]` -ı]	 k] �]]˝]]O^ı]˝]] � k] ! k]å k&�]] X

Y - n]) �]+ - n]) 0�]� ` ı]˝	]`� 4� ˝]	]
+ œ]� k]DG Y ˝] k] � k] -�] & k] 	]+™ ) k+ �]_
�
4� ˝]	] Ÿ+D Z /�]^
]4 ^˙]� k] ı])� k]��])
	 k] 4� � o]ˇ]	] � œ] �] t]ˇ]] n+E� 0� k] � k] “/
o/�]]	] -
]�] 	] � k)Ds Z R[ 4� �]])

^( ) ˙]�] � k] �]) � œ] ˛ k]E ˝] k] ˘ k]
 k] /�] �]] k)
� œ] 0�]� k] �]�]]
] ı g]!	 k] 
]� k]D RR �]`� a] 	 k]
0	]� k] � +]E r˙] k] � k] “/ -ı]	]` ı]˝	]` � k]
˝]
]]� k&˝]] n+ - n]) ^� �]` g&�])` � k] �]]&`
� )˝]] n+E �]+ 0�] ı]+
]` - n])˝] � ] +�
�]])˝]] n+ - n]) ��]^�]˘]]) � � )	 k] � ] & k]�]`
n+D R[ RS - n]) -�]) 4� - n])˝] -ı]	 k]

ı]^˝] � k] ˝]
]]� k&� ) � �]` ^� �]` g&�] k) � k]
�]]&` � )˝]` n+E ˝] k] �]+ ��]^�]˘]]) � )	 k]
� ` & k]�]` n+Ds RR

RT -�] 
] k]�] �]`� a] k� ı]]�] ! k] k" �]˘˘] œ]
� k] 
]]	 k] 
]� k] ˝]]^� �]+ 0	] ı]) +]˛] )� k]E
�]�]) ˘ k]
] œ] 	 k] 0	 œ+ $ t]"]D RS RU �]+

R[BY ��]]yE r� k] & k]	] œ]Ds R[BZ ��]]yE r4�
˙ a]4 � œ] ˙] k]å] n+Ds R[BRR ��]&]�]�]`
k&� œ]D

k&�]� ) �]`� a] 	]])]ä] a+-] - n]) 0�]	 k]
� +]E r�]˘˘] œ] � k] � k] k) ı]]�] -]	 k] & k]E 0	 œ+
) k]� 	 k] � ` � k]^�]�] �]˝] � ) k]E �] œ]^� ı])O
� k]��]) � ] )]˙] k4�] œ] +` � ] n+D R RV � Ÿ]
˝ a]�]� k] �]˘] � +˝]] gt+E ˙] k] � k] “/ ı])� k]��]) k�
)]˙] � k] 4� ! k] k" �]˘˘ k] � ` ˝])+ ��]`� ])
	]+™ � )˝]]E �]+ 0�]� œ] +)^�]ä] 	]+™ ˙]]
ı]]4�]]Ds S RW ^( ) 0�]	 k] �]˘˘] œ] � k]
-ı]	]` �] t]+ œ] � œ] ^
]�]] - n]) 0	] ı]) +]˛]
)�]� ) 0	 œ+ -]�]`�] “]& k&	 k] 
]�]]D T

RX ˙]�] �]+ ^	]� 
]� ) -ı]	 k] )]�˝ k]
˙]] )+] ˛]]E ˝] k] 4� -]&�]` & n]å� )
-]�]] - n]) 0�] k� �]]�]	 k] � a]"	] œ] k� �]
]
^�])] - n]) 0�]	 k] ı g]!]E r-˘ k! � a]Í E +� k]�]]
� ` •ä]&�]` � ] �]]^)�] �]	]	 k] k� ^
]4
� a]� k] �]] � )	]] ˘]]^+4Hs U RY �]`� a] 	 k]
0�]� k] � +]E r˝ g] � a]� k] -˘!] �] œ] � +˝]]
n+H � k] “/ -˘!] 	]+™ n+E ^�]�]] ı])O

� k]��]) k� D V RZ ˝ g] ˝] k] -]�]] t4 ˙]]	]˝]]
n+E F� g]	] 	] � )	]]E W ��]^�]˘]]) 	] � )	]]E X

˘] k])` 	] � )	]]E Y � g]# ` �]�]]+` 	] k&	]]E Z

^� �]` � k] 	] # �]	]] R[ - n]) -ı]	 k] ^ı]˝]]
- n]) -ı]	]` �] t] � ] -]&) � )	]]DGs RR

S[ 0�] -]&�]` 	 k] � +]E r� a]Í E � k] �]])`
�]]˝ œ] ˝] k] � Ÿ] �]˘]ı]	] � k] �]]	] )+] gt+Ds
SR �]`� a] 	 k] ı�]]) � k] 0� k] k&�]] - n]) � +]E
r˝ a]�]� œ] 4� ˘]`ä] � ` � �]` n+B ˙]] - n]) ˙] k]
a� ! ˝ k] k) ı]]�] n+ 0� k] � k]˘]� ) o� �]]
] œ] � k]
k& k& �] œ]^� ˝ a]� k] ��]� “] � œ] �]ä]]	]] ^�]
 k]�]]

- n]) -]� ) � k])] ˘ k]
]] �]	] ˙]]Ds RS

SS �]�]) /�] �]]˝] ı]) �]+ 0&]�] + k] �]�]]
- n]) a&�]` + k]� ) ˘]
]] �]�]] �] œ]^� 0�] k�
ı]]�] �] a+˝] ˇ]	]O� o]ı]^¢] ˛]`D RT

ST �]`� a] 	 k] ˘]]) œ] ˝])( k&�]	 k] k�
�]]& -ı]	 k] ˘ k]
] œ] � k] � +]E rı n]� k]�]]
] œ] k�
^
]4 ı])� k]��]) k� )]˙] � œ] &]^�]
] + k]	]]
^� ˝]	]] � a]_�� 
] + k]�]]Is RU SU �]�])
˘ k]
 k] 0�]� ` �]]˝ œ] � a]	]� ) ˝]]˙˙ a]�] � )	 k]

-ˇ�]y R[
R �]˝] RZBRE S
S �]˝] RZBT
T ��] SUBR

�]˝] VBTR
�]˝] RZBX

U ��] ZBW
Ü k]
] RTBRY

V �]˝] RZBY
W 0˝] RBSX

0˝] VBS
�]˝] RZBU

X �]˝] RZBV
Y 0˝] SBSU

/( VBTR
Z �]˝] RZBW
R[ �]˝] VBTS

�]˝] RZBZ
� g]� RWBRY

RR ) k]�] XBT
RS �]˝] RZBRT

� g]� RYBRV

�������������������

g&�])] � q]�]y
R �]˝] RYBU

�]˝] RZBRU
� g]� RYBRW
Rı]˝] SBS

S �]˝] RYBT
� g]� RYBRX

T �]) ZBTW
U �]˝] RZBRW

� g]� RYBRY
V �]˙] YWBV

�]˝] RZBRX
� g]� RYBRZ

W ^	]� “] S[BRT
��] VBRX
�]˝] VBSR
R� g]+ TBRV

X ^	]� “] S[BRU
��] VBRY

Y ^	]� “] S[BRV
��] VBRZ

Z ^	]� “] S[BRW
��] VBS[

R[ � n]�] RZBRT
RR ^	]� “] S[BRS

��] VBRW
/( WBS

RS �]˝] RZBSR
RT � g]� RYBST
RU ^�]� “] ZBST

R˝]` WBRX

�]) a� �] R[BSOSU RWY[




]� k]D ˝]�] �]`� a] 	 k] & k]�]])] 0	]� k] � +]E
r�]˘˘] k]E ı])� k]��]) k� )]˙] � œ] &]^�]
]
+ k]	]] ^� ˝]	]] � a]_�� 
] n+I SV ı])� k]��])
k� )]˙] � œ] 4� -�]`) -]&�]` k� &]^�]
]

+ k]	 k] � k]E 4� t1 " � ] � a] “/ k� k!&
� k] ^	]� 
] ˙]]	]] ä�]]&] -]�]]	] n+Ds R

SW �]+ � a]	]� ) � k] - n]) �]` n+)]	] )+
�]4 - n]) 0	+ œ]	 k] 0�]� k]� � +]E r˝] k] �]
]]
� n]	] 0Ã]) ı]] �]� ˝]] n+Hs S SX �]`� a]
	 k] �]`ˇ k] 0	]� ` ˝])( k&�]� ) � +]E
r o/�]]	] œ] k� ^
]4 �]+ 	]]� a]�]^� 	] n+ �]�])
ı])� k]��]) k� ^
]4 	]+™E �] œ]^� ı])O
� k]��]) k� ^
]4 �]�] a� ! � a]�]^� 	] n+Ds T

SY ˝]�] ı]˝])�] 	 k] 0�]� k] � +]E r k&�]I
+�] ˝] k] �]�] a� ! ! k]å� ) ˝ k] k) ı]` k! ˘]
]
) k+ Ÿ+Ds U SZ �]`� a] 	 k] � +]E r� Ÿ] ˝ a]�]� k]
�]˘] � +˝]] gt+E k4�]] � k] “/ 	]+™ ^˙]�]	 k] � k])`
- n]) � a]�]�]�])` � ` �]]^˝]) �]) �]] �]]/�] œ]
�]] �]+	] œ] �]] ^ı]˝]] �]] �] t] �]] �]˘˘] œ] �]]
� k]˝] œ] � k] ! k]å] + k] V T[ - n]) /�] ä]�]]	 k]
� œ] �]) œ]E �]]/�] œ]E �]+	] œ]E �] t]- œ]E �]˘˘] œ] - n])
� k]˝] œ] � ] R[[ � a]	]] 	] ı]]4 ı]) ä a]
�] œ] k�
�]]˛] W - n]) -]	 k]�]]
 k] ä]�]]	 k]� � œ] +� k]�]]
� ` •ä]&�]` 	] ı]]4D TR ^( ) �]` �] a+˝]O
� k] ˙] k] ı]+
 k] Ÿ+ � k] -]^�])` + œ]� k] - n]) ˙] k]
-]^�])` Ÿ+ � k] ı]+
 k] + œ]� k]Ds X

TS -�] � k] �]Î �]
 k]�] ˙]]	 k]�]]
 k] )]�˝ k]
ı]) ˛ k] - n]) �]`� a] 0	] k� -]� k]O-]� k] ˘]
]
)+] ˛]]D ˘ k]
 k] n+)]	] ˛ k] - n]) ˙] k] 0	] k�
ı]` k!Oı]` k! ˘]
] ) k+ ˛ k] 0	 œ+ $) 
]�]	 k]

]�]]D 4� �]]) ^( ) �]+ -ı]	 k] RS ˘ k]
] œ]
� k] -
]�] 
 k] �]�]] - n]) 0	 œ+ �]˝]]	 k] 
]�]]
^� 0�] k� �]]˛] �]+ �]�] + k]	 k]�]]
]] n+B Y

TT r k&�] k]I +�] �]Î �]
 k]�] ˙]] ) k+ Ÿ+
- n]) o/�]]	] � ] � k]"] Ü]ˇ]]	] �]]˙]� œ] - n])

R[BSW � �]] �]]�]&E r4� O g&�] k) � k]Ds
R[BT[ � �]] r a&^	]�]] � ` ��]�]�˛]]Ds �]&]O
�]�]` k&� œ]D

�]]_�¾]�] œ] k� +�]]
 k] ^� �]] ˙]]4�]]D � k]
0� k] �] n]˝] � ` �]ä]] � a]	]] t4� k] - n]) � n])O�] g+O
^&�] œ] k� +�]]
 k] � ) œ&� k]D TU � k] 0�]� `
^�]

]` 0å] t4� k]E 0�] ı]) ˛ g] œ� � k]E 0� k] � k] kå

]�]] t4� k] - n]) �]]) $]
 œ]� k] �]�]) ˝]`	] ^&	]
�]]& �]+ •ä]&] + k] ˙]]4�]]Ds R

TV ˙]�&` k� � k] k" �]] g� �] - n]) � g]+		]] S

0�] k� ı]]�] -]4 - n]) 0	+ œ]	 k] � +]E r� a]Í E
+�] ˘]]+˝ k] Ÿ+ ^� +�] ˝ a]�]� k] ˙] k] a� ! � œ+E
˝ g] +�]] k) ^
]4 � ) k&Ds T TW 0�]	 k]
� +]E r˝ a]�] �]] ˘]]+˝ k] + k]E � Ÿ] ˝ a]�+] k) ^
]4
�]] � tÎ Hs TX 0	+ œ]	 k] � +]E r˙]�] ˝ g]
�]^+�]] ı]]4�]]E ˝]�] +�]� œ] � k] 4� � k]
-ı]	 k] &] t4 - n]) g&�] k) � k] -ı]	 k] �]] t4
� n]# 	 k] k&	]]Ds U TY �]�]) �]`� a] 	 k] 0	]� k]
� +]E r˝ a]�] 	]+™ ˙]]	]˝ k] ^� ˝ a]�] �]]
�] t]�] ) k+ + k]D �]] ˝ a]�] �]+ ı�]]
]] ı]`
�]� ˝ k] + k] ^˙]� k] � Ÿ] ı]` )+] gt+H - n]) � k])]
˙] k] �]ı]^˝]��]] + k] )+] n+E �]] ˝ a]�] �]+
�]ı]^˝]��]] 
 k] �]� ˝ k] + k]Hs V TZ 0	+ œ]	 k]
� +]E r+�] � ) �]� ˝ k] Ÿ+Ds ˝]�] �]`� a]
	 k] 0	]� k] � +]E r˙] k] ı�]]
]] � Ÿ] ı]` )+] gt+E
0� k] ˝ a]�] �]` ı]`- k]� k]D - n]) � k])] ˙] k] �]ı]O
^˝]��]] + k] )+] n+E �]+` ˝ a]�+])] �]` + k]�]]D W

U[ �]�]) � k] k) &]�]™ �]] �]]�]™ ˝])( � n]# 	 k]
� ` /˙]]ä]˝] k&	 k] � ] -^ˇ]� ]) � k] k) ı]]�]
	]+™D � k] ˙]�]+ 0	] k� ^
]4 Ÿ+E ^˙]	] k� ^
]4
� k] ˝ n]�]]) � ` �]�]` Ÿ+Ds

UR ˙]�] �]]� ` &�] 	 k] /�] �]] k) � œ]
� a]	]]E ˝] k] 0	 œ+ �]] g� �] - n]) � g]+		]] ı])
�] a+˝] � a]��]] -]�]]D X US �]�]) �]`� a] 	 k]
˘ k]
] œ] � k] -ı]	 k] ı]]�] � a]
]]� ) 0	]� k] � +]E
r˝ a]�] ˙]]	]˝ k] + k] ^� a&^	]�]] � œ] ^˙]	 œ+ )]˙]
� )	 k]�]]
 k] �]�]�]] ˙]]˝]] n+E � k] 
] k]�] œ] ı])
a+�] ˘]
]]˝ k] Ÿ+ - n]) 0	] k� �] kåO�] kå 
] k]�]

0	] ı]) -^ˇ]� ]) ˙]˝]]˝ k] Ÿ+D Y UT �]�])
˝ a]�+] k) �]`˘] k4�]] 	]+™ + k]	]] ˘]]^+4E
�]_
� ˝ a]�]� œ] ˙] k] �]å] �]	]	]] ˘]]+˝]] n+E 0� k]

-ˇ�]y R[
R �]˝] RZBSU

� g]� RYBSV

S �]˝] RZBSVE SW
� g]� RYBSWE
SX

T -�] USBS

U �]˝] RZBSX
� g]� RYBSY

V �]˝] R[BTX
�]˝] RZBSZ
� g]� RYBSZE
T[

W �]˝] VBRR
Ü k]
] RUBSS

X �]˝] RZBT[
�]˝] S[BRW
� g]� RTBT[

Y �]˝] S[BRXORZ
�]) YBTR
�]) ZBTR
� g]� ZBSS
� g]� RYB
TROTT

�������������������

g&�])] � q]�]y
R Ü k]
] R[BU[

R a� ) RVBTE U

S �]˝] R[BS

T �]˝] S[BS[E SR

U �]˝] RZBSY

V �]˝] S[BSSE ST
� g]� RSBV[
� g]+ RYBRR
) k]�] WBT

W Ü k]
] RSBS
Ü]� RBZ

X �]˝] S[BSU

Y �]˝] S[BSV
� g]� SSBSV
Rı]˝] VBSE T

RWYR �]) a� �] R[BSVOUT



˝ a]�+])] � k]�]� + k]	]] ˘]]^+4 R UU - n])
˙] k] � k] “/ ˝ a]�]� œ] ı]+
]] + k]	]] ˘]]+˝]] n+E 0� k]
�]�]� ] &]�] + k]	]] ˘]]^+4 UV �] œ]^�
o/�]]	] � ] � k]"] �]` � k]�]] � )�]]	 k] 	]+™E

�]_
� � k]�]] � )	 k] -]�]] n+ S - n]) /�]^
]4
-]�]] n+ ^� �] a+˝] œ] � ` ^( ) n]˝]` k� ^
]4
-ı]	]` ˙]]	] �]&
 k] � œ] k&Ds T

UW ^( ) � k] �])`+ k] -]4D �]�]) ˙]�]
�]`� a]E 0�] k� ˘ k]
 k] - n]) �]])` ˝]]&]&
� œ] 
] k]�] �])`+ k] � k] �]]+) ˙]] ) k+ ˛ k]E
˝] k] L^˝]�]] “/ � ] � k]"]M �])^˝]�]] “/ 	]]�]
� ] 4� o-ˇ]] ^�]�]])` �]å� k� ^� 	]] k)
� n]# ] ˛]]D U UX ˙]�] 0�]	 k] � a]	]] ^� �]`� a]
	]]�])` �]+ t] � k] ˙]] )+] n+E ˝] k] �]+ ^˘]

]]O
� ) � +	 k] 
]�]]E r&]^�]& k� � o]�]˙] V �]`� a]E
� a]�] ı]) &�]] � )Is W UY /�] ı]) � “/

] k]�] œ] 	 k] 0� k] $ t]"] ^� �]+ ˘ a]ı] + k] ˙]]4E
�]�]) �]+ - n]) ä] k]) � k] ^˘]

]]	 k] 
]�]]E
r&]^�]& k� � o]�]˙]E � a]�] ı]) &�]] � )Is
UZ ˝]�] �]`� a] Í � �]�]] - n]) 0�]	 k] � +]E
r0� k] � k] k) ı]]�] � a]
]]- k]Ds 0	+ œ]	 k] o-ˇ k]
-]&�]` � k] � a]
]]�]] - n]) � +]E r^+��]˝]
)�] - n]) �]å] + k] ˙]]E �]+ ˝ a]� k] � a]
]] )+]
n+Ds V[ 0�]	 k] -ı]	]] ˘] k]�]] œ( � ] - n])

0!
]� ) �]å] + k] �]�]] - n]) �]`� a] k� ı]]�]
�]�]]D VR ˝]�] �]`� a] 	 k] 0�]� k] � +]E r˝ g]
�]] ˘]]+˝]] n+E � Ÿ] ˝ k] k) ^
]4 �]] � tÎ Hs

o-ˇ k] -]&�]` 	 k] 0�]� k] � +]E r k+ � k] k)
� a]Í E� � k])` - t]�] œ] � ` ) n]�]	]` 
] n]"
-]4Ds VS �]`� a] 	 k] 0�]� k] � +]E r˙]]E
˝ k] k) ^�]��]]�] 	 k] ˝ a]� k] # `� ^� �]] n+Ds X

0�]` �]˝] 0�]� ` - t]�] œ] � ` ) n]�]	]` 
] n]"
-]�]` Y - n]) �]+ �]`� a] k� �]]˛] 0�]` )]�˝ k]
ı]) ˘]
] ^&�]]D

RR -�] � k] �]Î �]
 k]�] k� ı]]�]E ˙ n]˝ g]	]
ı]+]å ı]) � n]˝]( � k] - n]) � n]˝]O

^	]�]]+ Z �] t]�] ı] at+˘]	 k]�]]
 k] ˛ k]D �]+ t] 0�]	 k]

R[BVR �/ì]]	]` � œ] r)] k]	]`Ds

-ı]	 k] & k] ˘ k]
] œ] � k] �]+ � +� ) � k]˙]]E R

S r˙] k] �] t]�] ˝ a]� œ+ 	]ä]) -] )+] n+ 0�]� œ]
˙]]- k]D ˙ n]� k] +` ˝ a]�] �]+ t] ˙]]- k]� k]E ˝ a]� œ+
4� �]ˇ]` � ] �]˘˘]] � t]ˇ]] a+-] ^�]
 k]�]]E
^˙]�] ı]) -]˙] ˝]� � k] “/ -]&�]` 	]+™
� n]# ]D 0� k] �] k]
]� ) 
 k] -]- k]D T -�])
� k] “/ ˝ a]�]� k] � k+E F�]+ �]] � ) ) k+ + k]HG
˝] k] � +	]]E FÜ]� a] � k] /�]� ` ä]Î )˝] n+
- n]) �]+ /� k] ˙]
& �]]ı]�] � k]˙] k&�]]DGs
U ˝]�] � k] ˘]
 k] �]4 - n]) 0	+ œ]	 k] �]
]` k�
	 a]� å ı]) 4� &)�]]ä k] k� ı]]�] �]ˇ]` k�
�]˘˘ k] � k] � t]ˇ]] a+-] ı]]�]] - n]) 0� k] �] k]
]
^
]�]]D S V �]�]) �]+ t] �] kå a� ! 
] k]�] œ] 	 k]
0	]� k] ı g]!]E r˝ a]�] �]ˇ]` k� �]˘˘ k] � k] �] œ]
�] k]
] ) k+ + k]Hs W ˘ k]
] œ] 	 k] 0	]� k] �]+`
� +] ˙] k] �]`� a] 	 k] �]˝]]�]] ˛]]D ˝]�] 0	+ œ]	 k]
˘ k]
] œ] � k] ˙]]	 k] ^&�]]D

X � k] �]ˇ]` k� �]˘˘ k] T � k] �]`� a] k�
ı]]�] 
 k] -]4D 0	+ œ]	 k] -ı]	 k] - k]æ	 k] 0�]
ı]) $]
 k] - n]) �]+ 0�] ı]) � n]# �]�]]D U

Y � “/ - n]) 
] k]�] œ] 	 k] -ı]	 k] � ı] kå )]�˝ k] � œ]
^�]!]4E ˙]�]^� g&�]) œ] 	 k] )]�˝ k] k� ^� 	]] k)
� k] ı k]å œ] � ` $]^
]�] t] � ]"� ) ^�]!] &™D V

Z ˙] k] 
] k]�] -]� k]O-]� k] ˘]
] ) k+ ˛ k] - n])
˙] k] ı]` k!Oı]` k! -] ) k+ ˛ k]E � k] ı a]� ]) ) k+ ˛ k]E
r+�] ^�]	]˝]` � )˝ k] Ÿ+E /� k] �]˘]] 
 k]I W ˇ]	�]
n+ �]+ ˙] k] �]+ k]�]]� k� 	]]�] � k] -]˝]] n+I X

R[ +�]] k) ı a])� k] &]^�]& � ] -]	 k]�]]
]]
)]˙] ˇ]	�] + k]I Y ��]� “] � œ] )+	 k]�]]
 k]E +�]
^�]	]˝]` � )˝ k] Ÿ+E /� k] �]˘]] 
 k]Is RR ^( )
�]+ �]Î �]
 k]�] ı] at+˘]] - n]) � o]^&) � œ] �]�]]D
�]+ t] 0�]	 k] -]�]Oı]]�] � ` �]�] ˘]`ä] œ] ı])
	]ä]) $]
]`D �]�]) � ]( ` �]˝] + k] ˘ a]� ]
˛]]E /�]^
]4 �]+ 0	] �]])+ œ] k� �]]˛] � n]˝]O
^	]�]]+ ˘]
]] �]�]]D Z

RS -�]
 k] ^&	] ˙]�] � k] � n]˝]^	]�]]+ � k]
^	]� 
] ) k+ ˛ k]E ˝] k] 0� k] � g]�] 
]�]`D R[

RRBZ �-^˝]y � V k&� œ]D

-ˇ�]y R[
R �]˝] S[BSWE SX

�]) ZBTV
� g]� ZBUY
� g]� SSBSW

S � g]+ RTBRU
^( �] SBX

T �]�] VTBR[
&]	] ZBSU
�]˝] S[BSY
�]�] TBRT
˝]`˝] SBRTE RU

U �]˝] S[BSZOTU
� g]� RYBTVOUT

V ^�]� “] STBV
) k]�] RBT

W �]˝] ZBSX
�]˝] RVBSS

X �]˝] ZBS[E SS

Y �]�] TVBV
�]�] USBX
�]) YBSV

�������������������

-ˇ�]y RR
Z � g]+ RRBRY

�������������������

g&�])] � q]�]y
R �]˝] SRBROT

� g]� RZBSZOTU

S �]˝] SRBW

T R)] RBTT
˙]� ZBZ

U �]˝] SRBXE Y
� g]+ RSBRUE RV

V � g]� RZBTW
� g]+ RSBRT

W �]˝] SRBRV

X �]˙] RRYBSVE
SW
�]˝] SRBZ
� g]� RZBTXE
TY
� g]+ RSBRT

Y ˙]� ZBZ
� g]� RBTS

Z �]˝] SRBR[

R[ �]˝] SRBRY

�]) a� �] R[BUUQRRBRS RWYS



RT g&) � k] 0�]� ` 	]ä]) 4� + k)O�] k)
o-˙]`) k� ı k]å ı]) ı]å`D �]+ �]+ k&�]	 k]
k� ^
]4 0�] k� ı]]�] �]�]] ^� �]]�]& 0�]� œ]
a� ! ( 
] ^�]
] ˙]] t4D �]�]) 	]ä]&`�

ı] at+˘]	 k] ı]) 0� k] ı]^¢]�] œ] � k] ! k]å a� ! 	]+™
^�]
]] �] œ]^� �]+ o-˙]`) œ] � ] �] n]�]�] 	]+™
˛]]D RU /�]^
]4 0�]	 k] ı k]å � k] � +]E
r-�] � k] ^( ) � �]` � k] “/ ˝ k])] ( 
] 	] �]]
�] k� Ds R 0�] k� ˘ k]
 k] �]+ � a]	] ) k+ ˛ k]D

RV -�] � k] �]Î �]
 k]�] -]4D �]+
� o]^&) � œ] �]�]] - n]) ˙] k] 
] k]�] � o]^&)
k� o-&) ^�]© ` - n]) �])`&])` � ) ) k+

˛ k]E 0	 œ+ �]+ t] � k] �] k&å	 k] 
]�]]D 0�]	 k]
ı n]�]] �]&
]	 k]�]]
 k] �] n]&]�]) œ] � ` � k]ä œ] - n])
� � g]˝]) � k]˘]	 k]�]]
] œ] � ` ˘] n]^� �] t] 0
]"
&™D S RW 0�]	 k] ^� �]` � k] �]` �])O
˝]	] 
 k]� ) � o]^&) � œ] � k] 	]+™ ˙]]	 k] ^&�]]D
RX 0�]	 k] 
] k]�] œ] � k] ^�]�]]�]] - n]) 0	]� k]
� +]E r�]] �]+ 	]+™ ^
]�]] n+E F� k])] �])
�]�] )]� �" œ] k� ^
]4 Ü]]˛ “]	]] � ] �]) � +O

]]4�]]GH T �]�]) ˝ a]�] 
] k]�] œ] 	 k] /� k] 
 a] k") œ]
� ] -»]� �]	]] ^&�]] n+Ds U RY ˙]�]
Ü]ˇ]]	] �]]˙]� œ] - n]) �]]_�¾]�] œ] 	 k] �]+ � a]	]]E
˝] k] � k] 0� k] �]]) $]
]	 k] � ` ˝])� `�] �] k]˘]	 k]

]� k] V �] œ]^� � k] 0�]� k] $)˝ k] ˛ k] - n]) �]])`
�]`å 0�]� ` ^�]�]] � k] o&�] )+ ˙]]˝]` ˛]`D W

RZ ˙]�] �]]�] + k] �]�]`E ˝] k] � k] �]+) � k]
�]]+) ^	]� 
] �]4D S[ -�]
 k] ^&	] ˙]�]
� k] ˝]å k� � a]�]+ 0ˇ]) � k] ˙]] ) k+ ˛ k]E ˝] k]
0	+ œ]	 k] k&�]] ^� o-˙]`) � ] �]+ ı k]å ˙]å
˝]� � g]�] �]�]] n+D X SR ı]˝])�] 	 k] � 
]
� ` �]]˝] �]]& � ) k� � +]E r� a]Í E k&�]I
�]+ o-˙]`) � ] ı k]å ^˙]� k] ˝ g]	 k] �]]ı] ^&�]]
˛]]E � g]�] �]�]] n+Ds Y SS ˝]�] �]`� a] 	 k]
0	]� k] � +]E rı])� k]��]) ı]) ^�]��]]�]
)�] k]D ST � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+ ^�
˙] k] � k] “/ /�] ı]+]å � k] � k+E F�]+ t] � k]

RRBRX ��]]yE r� ` � a]( ]Ds

0�]å� ) �]� ao]&) � œ] ˙]] ^�])EG - n]) -ı]	 k]
^&
] � œ] �]� 	] � k) �]�]) ^�]��]]�] )� k]
^� 0�]	 k] ˙] k] � +] n+ �]+ ä]Î ) + k]�]]E ˝] k]
0�] k� ^
]4 �]+ + k] ˙]]4�]]D R SU /�]`O
^
]4 � Ÿ] ˝ a]�]� k] � +˝]] gt+E ˙] k] a� ! ˝ a]�]
Ü]]˛ “]	]] � œ] �] t]�]˝ k] + k] 0�] k� �]] k) � œ] ^�]��]]�]
)�] k] ^� �]+ ˝ a]� œ+ ä]Î ) ^�]
 k]�]] - n])
�]+ ˝ a]� œ+ ^�]
] ˙]]4�]]D S SV ˙]�] ˝ a]�]
Ü]]˛ “]	]] � )	 k] �] kå + k] - n]) ˝ a]�+] k) ^&
] � œ]
^� �]` k� ^�]
]]( a� ! n+E ˝] k] 0� k] �]](
� ) & k]D ˝]�] ˝ a]�+])] ^ı]˝]] ˙] k] ��]� “] � œ] n+E
�]+ �]` ˝ a]�+] k) -ı])]ˇ] �]]( � k)�]]Ds T

SW �P
SX � k] 4� �]]) ^( ) �]Î �]
 k]�] -]4D

˙]�] �]+ � o]^&) � œ] "+
] )+] ˛]] ˝] k]
Ü]ˇ]]	] �]]˙]� E �]]�¾]` - n]) � a]^�]�]] 0�] k�
ı]]�] -]4 SY - n]) 0�]� k] � +	 k] 
]� k]E
r˝ g] � k] �]�] ^� �] -^ˇ]� ]) � k] � )˝]]
n+H ^� �]	 k] ˝ a]� k] �]+ -^ˇ]� ]) ^&�]] n+Hs U

SZ �]`� a] 	 k] 0	]� k] � +]E r� Ÿ] �]` ˝ a]�]� k] 4�
�]�]]
] ı g]!˝]] gt+D ˝ a]�] 0�]� ] ˙]�]]�] & k]E
˝]�] � Ÿ] ˝ a]� œ+ �]˝]] t1 �]] ^� � Ÿ] � k] �]�] ^� �]
-^ˇ]� ]) � k] � )˝]] gt+D T[ ˙] k] �]ı]^˝]��]]
� g]+		]] 	 k] ^&�]]E V �]+ ��]� “] � ` ˝])(
� k] ˛]] �]] o/�]]	] œ] � ` ˝])( � k]H ˙]�]]�]
& k]Ds W TR � k] 4� O g&�] k) � k] � +	 k] 
]� k]E
r-�]) +�] � œ+E F��]� “] � ` ˝])( � k]EG ˝] k]
�]+ � k+�]]E F^( ) �] œ] ˝ a]�]	 k] 0�]� ] �]� `	]
	]+™ ^� �]]HG TS ı]) +�] �]+ � +	 k] � `
�]` ˙ a] “)˝] n� � k] � œ) ^� o/�]]	] œ] � ` ˝])(
� k] ˛]]Hs 0	 œ+ �]`å � ] $) ˛]] �] œ]^�
�]�] 
] k]�] �]]	]˝ k] ˛ k] ^� � g]+		]] �]]� “/ 4�
�]^�]��]�]˝]] ˛]]D X TT /�]^
]4 0	+ œ]	 k]
�]`� a] � k] ˙]�]]�] ^&�]]E r+�] 	]+™ ˙]]	]˝ k]Ds
˝]�] �]`� a] 	 k] 0	]� k] � +]E r˝] k] � Ÿ] �]` ˝ a]� œ+
	]+™ �]˝]] t1 �]] ^� � Ÿ] ^� �] -^ˇ]� ]) � k] �]+
�]�] � )˝]] gt+Ds

RRBSW �-^˝]y � T k&� œ]D

-ˇ�]y RR
R �]˝] SRBRZ

�]) RRBS[

S �]˝] SRBRS
� g]� RZBUVE
UW
� g]+ SBRUORW

T R)] YBUT
�]�] VWBX

U ^�]� “] XBRR
�]˝] SRBRT
� g]� RZBUW
� g]+ SBRW

V �]) RUBR
� g]� S[BRZ

W � g]� RZBUXE
UY

X �]˝] SRBRZE S[

Y �]) RRBRU

�������������������

g&�])] � q]�]y
R �]˝] RXBS[

�]˝] SRBSR
� g]� RXBW

S �]˝] XBX
�]˝] RYBRZ
�]˝] SRBSS
� g]� RRBZ
� g]+ RUBRT
� g]+ RVBX
� g]+ RWBSU

T �]˙] R[TB
R[ORS
�]˝] WBRSE RU
/( UBTS
a� �] TBRT

U �]˝] SRBSTOSX
� g]� S[BROY

V �]) RBU

W �]˝] SRBSV
� g]� S[BU

X �]˝] TBRE V
�]˝] RUBTE V
�]) WBS[

RWYT �]) a� �] RRBRTOTT



RS ^( ) �]+ � k] ^�]�]]
 œ] k&� ) 0	]� k]
�]]˝] � )	 k] 
]�]]B r^� �]` -]&�]`

	 k] o-� g]) œ] � ] �]]�] 
]�]]�]] R - n]) 0�] k�
˘]]) œ] ˝])( 4� �]]å] �] t]ˇ]]D 0�]	 k] o-� g])
) Ÿ]&	 k] � ] + n]& �] k]&] - n]) 4� �]`	]])
�]å` � `D S ^( ) 0� k] �]]�]�]]	] œ] � k] k# k�
ı]) k&� ) ı]) k&�] ˘]
]] �]�]]D T S � "] “/
� ] �] n]�]�] -]	 k] ı]) 0�]	 k] 4� &]�] � k]
�]]�]�]]	] œ] k� ı]]�] � k]˙]] ˝]]^� �]+ o-� g]) œ]
� ` ( �]
] � œ] � k] 0�]� ] ^+��]] 
 k] -]4D
T �]�]) �]]�]�]]	] œ] 	 k] 0�] &]�] � k] ı]� å
^
]�]]E 0� k] ı]`"] - n]) �]]
]` +]˛] � k]˙]
^&�]]D U ^( ) �]]�] k� �]]^
]� 	 k] 0	] k�
ı]]�] 4� - n]) &]�] � k] � k]˙]]D �]]�]O
�]]	] œ] 	 k] 0�]� ] ^�]) ( k]å ^&�]] - n])
0� k] � k]/ää]˝] ^� �]]D U V ^( ) �]]^
]�
	 k] 4� - n]) &]�] � k] � k]˙]] - n]) 0	+ œ]	 k]
0� k] �]]) $]
]]D �]]^
]� 	 k] - n]) �]` �] a+˝] œ]
� k] � k]˙]]E �]�]) a� ! � k] 0	+ œ]	 k] ı]`"]
˝] k] a� ! � k] �]]) $]
]]D W -�] �]]^
]�
k� ı]]�] 4� +` )+ �]�]]E 0�]� ] ı�]])]

� k]"]D V 0�]	 k] -]^�]) � œ] �]+ �] k]˘]� )
0� k] �]]�]�]]	] œ] k� ı]]�] � k]˙]]E F� k] � k] k) � k] k"
� ` ä]Î ) /ää]˝] � œ)� k]DG X �]�]) �]]�]O
�]]	] -]ı]�] � œ] � +	 k] 
]� k]E F�]+ ˝] k] �]]^)�]
n+D W ˘]
] k] /� k] �]]) $]
 œ]E ˝]�] /�]� `

^�])]�]˝] +�]])` + k] ˙]]4�]`DG Y 0	+ œ]	 k]
0� k] ı]� å ^
]�]] - n]) �]]) $]
]] - n])
�]]�] k� �]]+) œ( � ^&�]]D X Z -�] �]]�]
� ] �]]^
]� �]] � k)�]]H �]+ -]� ) 0	]
�]]�]�]]	] œ] � k] �]]) $]
 k]�]] - n]) o-� g]) œ] � ]
�]]�] g&�]) œ] � k] k# k� ı]) k& k&�]]D Y

R[ �]] ˝ a]�]	 k] �]]�¾] � œ] �]+ �]]˝] � �]`
	]+™ ı]æ`E F^˙]�] ı]˝˛]) � k] )]˙]^�]_�¾]�] œ]
	 k] a#� )] ^&�]]E �]+` � k]	 k] � ] � a]��]
ı]˝˛]) �]	] �]�]] n+GH Z RR �]] ˝ a]�]	 k]
�]+ �]` 	]+™ ı]æ]E F�]+ �]+ k]�]]� � ` ˝])(

RSBRR �-^˝]y � V k&� œ]D

� k] a+-] n+ - n]) +�]])` 	]ä]) � œ] 
]]O
˙]�]]�] n+GHs R

RS �]+ � a]	]� ) 0�] k� a&��]	] œ] 	 k] 0� k]
ı]� å	]]� ˘]]+] �] œ]^� � k] �]�]�] �]4 ^�
0�]	 k] �]+ ^�]�]]
] 0	+™ � k] ˇ�]]	] � œ] )�]O
� ) &` n+D 
 k]^� 	] � k] �]`å � k] $)˝ k] ˛ k]E
/�]^
]4 � k] 0� k] ! k]å� ) ˘]
 k] �]4D S

RT /�] k� �]]& 0	+ œ]	 k] a� ! ( )`^�]�] œ]
- n]) k+) k] k&�] k� � a]" k� 
] k]�] œ] � k] �]`� a]
k� ı]]�] � k]˙]] ˝]]^� � k] 0�]� ` �]]˝] œ] � œ] 0� k]

ı]� å �] œ� D T RU � k] 0�] k� ı]]�] -]4
- n]) � +	 k] 
]� k]E r� a]Í E +�] ˙]]	]˝ k] Ÿ+ ^�
˝ g] �]˘˘]] n+ - n]) o/�]]	] œ] � k] � a]�] � )	 k]
� ` � k]^�]�] 	]+™ � )˝]]E �] œ]^� ˝ g] ^� �]`
� ` � g])˝] k&�]� ) �]]˝] 	]+™ � )˝]] �]_
�
�]˘˘]] “/ k� � a]˝]]^�]� ı])� k]��]) � ` )]+
^�]�]]˝]] n+D +� œ] �]˝]] ^� �]î]]" � � k] � )
k&	]] �]+`� n+ �]] 	]+™H RV +� œ] � )
k&	]] ˘]]^+4 �]] 	]+™Hs �]`� a] 0	]� ] � ı]"

�] t]ı] �]�]] - n]) 0�]	 k] � +]E r˝ a]�] � k])`
ı])`�]] �] œ] 
 k]˝ k] + k]H 4� &`	]]) � 
]]� )
� a]� k] ^&�]]- k]Ds RW � k] 4� &`	]])

]]4D 0�]	 k] � +]E r/�] ı]) ^� �]� ` � g])˝]
- n]) ^� �] k� 	]]�] � ` !]ı] n+Hs 0	+ œ]	 k]
� +]E r�]î]]" � `Ds RX ˝]�] �]`� a] 	 k]
� +]E r˙] k] �]î]]" � � ] n+ �]+ �]î]]"
� k] ˘ a]� ]- k]E U �]�]) ˙] k] ı])� k]��]) � ] n+
�]+ ı])� k]��]) � k]Ds V � k] 0�]� ] ˙]�]]�]
� a]	]� ) o&�] )+ �]4D

RY -�] �] g&� ` 0�] k� ı]]�] -]4E ˙] k]
� +˝ k] Ÿ+ ^� �] k) a+- œ] k� ^( ) � k] •ä]&]
+ k]	 k] � ` ^�]�]] �]˘] 	]+™ n+D W 0	+ œ]	 k]
0�]� k] ı g]!]E X RZ r� a]Í E � g]�]] 	 k] +�]] k)
^
]4 ^
]�]] n+ ^� -�]) � k] “/ -]&�]`

RSBRS � �]] r^�])�˝]]) � )	]]Ds RSBRUE
RX � � g]	]]	]` � œ] r n� �])Ds RSBRU � �]]
r� ]	 g]	] k� � a]˝]]^]� Ds RSBRV �-^˝]y
�]RU k&� œ]D

-ˇ�]y RS
R �]�] VBX

S �]�] VBS

T �]˝] SRBTTOUR
� g]� S[BZORW

U /ì] RRBTSE TX

V �]˙] SBX
�]�] UBU
R� g]+ UBZ

W �]˙] SBY
/ì] RBS

X Ü k]
] SBST

Y �]˝] SRBURE UT

Z �]˝] SRBUS
� g]� S[BRX
Ü k]
] UBR[E RR
/( SBS[
Rı]˝] SBX

�������������������

g&�])] � q]�]y
R �]˙] RRYBSSE

ST

S �]˝] SRBUVE UW
� g]� S[BRZ

T �]˝] SSBRVOSS
� g]� S[BS[OSW

U ) k]�] RTBX
˝]`˝] TBR
Rı]˝] SBRT

V �]�]] TBY
�]˝] SSBSR
� g]� S[BSV

W Ü k]
] STBY

X �]˝] SSBSTOSY
� g]� S[BSXOTT

�]) a� �] RSBRORZ RWYU



� k]- n]
]]& �]) ˙]]4 - n]) -ı]	]` ı]˝	]`
! k]å ˙]]4E ˝] k] 0�] k� �]] “/ � k] ˘]]^+4
^� �]+ -ı]	 k] �] k) a+4 �]] “/ � ` ı]˝	]`
� k] �]]&` � ) 
 k] - n]) -ı]	 k] �]] “/ k�
^
]4 - n]
]]& ı n]&] � k)D R S[ �]]˝] �]] “/
˛ k]D ı]+
 k] 	 k] �]]&` � ` �]�]) � k]- n]
]]&
�]) �]�]]D SR ˝]�] g&�] k) �]] “/ 	 k] 0�]� `
ı]˝	]` � k] �]]&` � ) 
]`E �]�]) �]+ �]`
� k]- n]
]]& �]) �]�]]D ˝]`�] k) k� �]]˛]
�]` k4�]] +` a+-]D SS �]]˝] œ] �]] “/ � k]O
- n]
]]& �]) �]4D -]^�]) � œ] �]+ - n])˝]
�]` �]) �]�]`D ST -�] �]˝]]E ˙]�] �] k)
a+4 •ä]&] ^� 4 ˙]] t4� k]E ˝]�] �]+ 0	]

�]]˝] œ] � œ] � k] ^� �]� ` ı]˝	]` + k]�]`H �] œ]^�
�]]˝] œ] 0� k] -ı]	]` ı]˝	]` �]	]] ˘ a] k� ˛ k]Ds
SU �]`� a] 	 k] 0	]� k] � +]E r˝ a]�] �]å` �]
]˝]O
( +�]` � œ] + k]E �] œ]^� ˝ a]�] 	] ˝] k] �]]�¾]
� k] ˙]]	]˝ k] + k]E 	] +` ı])� k]��]) � `
�]_˝] � k]D S SV �] œ]^� ˙]�] �] k) a+4
•ä]&] ^� 4 ˙]] t4� k] ˝] k] 0	]� œ] � k] 	] ˝] k] � k] “/
-]&�]` �]]&` � k)�]] 	] � k] “/ - n])˝]E �]�])
� k] ��]� “] g&˝] œ] � ` ˝])+ + œ]� k]D T SW �] k)
a+- œ] k� •ä]&] + k]	 k] k� �]] k) � œ]E �]] ˝ a]�]	 k]

� g]�]] � ` ^� ˝]]�] � œ] 	]+™ ı]æ] ^� ı])O
� k]��]) 	 k] �]]å` k� ı]]�] �]] � +] ˛]]E F� Ÿ]
-ì]]+�] � ] ı])� k]��])E /�]+]� � ] ı])O
� k]��]) - n]) �]] g� �] � ] ı])� k]��]) gt+GH U

SX �]+ �] k) a+- œ] � ] 	]+™ �]_
� ˙]`^�]˝] œ]
� ] ı])� k]��]) n+D ˝ a]�] �]å` �]
]˝]( +�]`
� œ] + k]Ds V

SY �]+ t] -]4 �]]_�¾]�] œ] � œ] � k] 4�
0	]� ` �]+�] � a]	] )+] ˛]]D 0�]	 k] �]+ k&�]O
� ) ^� �]`� a] 	 k] 0	 œ+ �]] +` � k]+˝])`	]
o%�] � k] ˙]�]]�] ^&�]] n+E 0�]� k] ı g]!]E r�]�]

-]�]]- œ] � œ] �]�]� k] ı]+
]`� -]�]] � n]	]O
�]` n+Hs W SZ �]`� a] 	 k] ˙]�]]�] ^&�]]E
r�]�]� k] ı]+
]`� �]+ n+B F k+ /�])]4
]

RSBSYE SZ � �]] r�]]� k] ]å`Ds

� a]	]E +�]])] ı])� k]��]) �]+ k]�]]� 4� +`
�]+ k]�]]� n+D T[ - n]) ˝ g] -ı]	 k] ı])O
� k]��]) �]+ k]�]]� � k] -ı]	 k] ı g] k) ^&
]E -ı]	]`
ı g])` ˙]]	]E� -ı]	 k] ı g] k) ^&�]]�] - n]) -ı]	]`
ı g])` ˝]]� ˝] � k] ı�]]) � )	]]DG R TR - n])
g&�])` �]+ n+B F˝ g] -ı]	 k] ı]å k]�]` � k] � n]� k] +`

ı�]]) � )	]] ˙ n]� k] ˝ g] � a]& � k] � )˝]] n+DG S

- n]) � k] “/ -]�]] /	]� k] �]æ� ) 	]+™Ds
TS ˝]�] 0�] �]]�¾]` 	 k] 0�]� k] � +]E r� a]Í E
˝ g]	 k] ^�]
] a� 
] �]+` � +]D ˝ k])` �]]˝]
�]˘˘]] “/ k� � a]˝]]^�]� n+E Fı])� k]��]) 4�
+` n+E 0�] k� ^�]�]] - n]) � k] “/ ı])� k]��])
	]+™DG T TT - n]) o/�]]	] � k] -ı]	 k] ı g] k)
^&
] � k]E ı g])` �]�]�] k� �]]˛] - n]) ı g])`
˝]]� ˝] � k] 0�]� k] ı�]]) � )	]] ˘]]^+4 - n])
-ı]	 k] ı]å k]�]` � k] � n]� k] +` ı�]]) � )	]]
˘]]^+4 ˙ n]� k] �]+ � a]& � k] � )˝]] n+D �]+
�]])` + k]�]O�]^
]�] œ] - n]) �]^
]&]	] œ] � k] � +™
�]æ� ) n+Ds U TU �]`� a] 	 k] �]+ ˙]]	]O
� ) ^� 0�] �]]�¾]` 	 k] �]å` -
]� o]&` � k]
˙]�]]�] ^&�]] n+E 0�]� k] � +]E r˝ g] ı])� k]��])
k� )]˙] � k] ä�]]&] g&) 	]+™Ds /�] k� �]]&

^� �]` 	 k] �]`� a] � k] - n]) �]�]]
] ı g]!	 k] � `
^+��]˝] 	]+™ � `D V

TV 
 k]^� 	] � o]^&) � œ] ^�]�]]˝ k] �]˝]
�]`� a] 	 k] 0	]� k] � +]E r�]]�¾]` �] œ] � +˝ k]
Ÿ+ ^� �]�]`+E &]^�]& � ] ^�] “( 4�

� o]�]˙] n+H W TW &]^�]& 	 k] ı]^�]¾] �]_˝]
� k] 0�]] k) ˙]]	 k] ı]) X � a]& � +] ˛]]E
F�]+ k]�]]� 	 k] � k] k) Ü]� a] � k] � +]E r˝ g] ˝]�] ˝]�
� k] k) &] t4 +]˛] � n]# E ˙]�] ˝]� ^� � Ÿ] ˝ k] k)
a&��]	] œ] � k] ˝ k] k) ı n]) œ] ˝]
 k] 	] � ) gt&DsG Y

TX ˙]�] &]^�]& � a]& �]�]`+ � k] Ü]� a] � +˝]]
n+E ˝] k] ^( ) �]�]`+E &]^�]& � ] � o]�]˙] n� � k]

+ k] �]� ˝]] n+Hs Z


] k]�] œ] � ` �]`å � a]�]` � k] 0�]� ` � a]	]

RSBSZE T[E TW �-^˝]y � V k&� œ]D RSBT[
��]&]�]�]` � œ] r˙]`�]	]s k&� œ]D

-ˇ�]y RS
R 0˝] TYBXE Y

��] SVBVE W

S �]˝] SSBSZ

T �]˝] SSBT[
� g]� S[B
TUOTW

U ^	]� “] TBSE W
�]˝] SSBTR
� g]� S[BTX

V �]˝] SSBTS
� g]� S[BTY

W �]˝] SSBTUOTW

�������������������

g&�])] � q]�]y
R ��] WBUE V

�]+ SSBV
�]˝] SSBTX
� g]� R[BSX

S � n]�] RZBRY
�]˝] SSBTZE U[
) k]�] RTBZ
�]�] VBRU
�]] g� SBY

T ��] UBTZ
��] WBU
�]�] UVBSR

U ��] WBV
R�]�] RVBSS
+ k] WBW

V �]˝] SSBUW

W �]˝] SSBUSOUV
� g]� S[B
UROUU
� g]+ XBUS

X S�]�] STBS
S˝]` TBRW
Sı]˝] RBSR

Y �]˙] RR[BR
Ü k]
] SBTUE TV
R a� ) RVBSV
/ì] RBRT

Z ) k]�] RBT
Ü]� SSBRW

RWYV �]) a� �] RSBS[OTX



)+` ˛]`D TY ^( ) 0�]	 k] 
] k]�] œ] � k] �]+
^�]�]]�]]E r�]]_�¾]�] œ] � k] �]�])&]) )+ k]E
^˙]	 œ+ 
 o]� k]O
 o]� k] ˘] k]� k] ı]+	]� ) � g]�]	]] - n])
�]]ä]]) œ] � œ] 
] k]�] œ] � k] 	]�]�� ]) � a]	]	]]
-˘!] 
]�]˝]] n+D R TZ 0	 œ+ �]�]]O�]) œ]
� œ] �]�]� k] -]� k] � `� ˙]�]+ œ] ı]) � n]# 	]] - n])
�]]�] � ` &]�]˝] œ] � œ] �]�]� k] �]]�] ˙]�]+ 
 k]	]]
ı]� o]& n+D S U[ � k] ^�]ˇ]�]]- œ] k� �]) �
+åı] ˙]]˝ k] Ÿ+ - n]) ^&�]]� k] k� ^
]4 
 o]�]`O

 o]�]` Ü]]˛ “]	]] t4 � )˝ k] Ÿ+D /	 œ+ g&�]) œ] k�
� a]� ]�]
 k] - n]) �]` � å` �]ä]] ^�]
 k]�]`Ds

UR ^( ) �]`� a] &]	]Oı]]¾] œ] k� �]]�]	 k]
� n]# �]�]] T - n]) k&�]	 k] 
]�]] ^�

] k]�] œ] � ` �]`å n� � k] &]	]Oı]]¾] œ] � œ] ı n]� k] $]
]
)+` n+D �]+ t] �] a+˝]O� k] -�]`) 
] k]�] k%) œ]
^�] k� $]
] ) k+ ˛ k]D U US ^( ) 4�
�])`�] ^�]ˇ]�]] -]�]` - n]) 0�]	 k] & k] ı n]� k]�
$]
 k]E ^˙]	]� ` � `�]˝] 	] k� �])]�])
˛]`D V UT ˝]�] �]`� a] 	 k] -ı]	 k] ˘ k]
] œ]
� k] ı]]�] � a]
]]�]] - n]) � +]E r� Ÿ] ˝ a]�]� k]
�]˘] � +˝]] gt+E �]+ t] ^˙]˝]	 k] 
] k]�] &]	]O
ı]]¾] œ] � œ] ı n]� k] $]
] ) k+ Ÿ+E 0	]� œ] � k] /�]
�])`�] ^�]ˇ]�]] 	 k] �]�]� k] ä�]]&] $]
]] n+E W

UU �] œ]^� � k] �]�] -ı]	]` �] a+˝]]�]˝] � œ] � k]
$]
] ) k+ Ÿ+E �]�]) /�]	 k] -ı]	]` ˝ o]�]` � œ] � k]
$]
]] n+E -ı]	 k] � a]ä]] k) k� ^
]4 ˙] k] a� !
0�] k� ı]]�] ˛]] 0�]	 k] �]�] k& ^&�]]Ds X

RT ˙]�] �]+ � o]^&) � k] �]]+) ^	]� 
]
)+] ˛]]E ˝] k] 0�] k� ˘ k]
] œ] � œ] � k]

4� 	 k] 0�]� k] � +]E r� a]Í E k&�]I � k] ^� ˝]	 k]
�]^æ�]] ı]˝˛]) Ÿ+E ^� ˝]	]` �]]	]&]) /�]])O
˝ œ] Ÿ+Is Y S 
 k]^� 	] �]`� a] 	 k] 0�]� k] � +]E
r� k] ˙] k] -]
]`�]]	] /�]])˝ œ] ˝ g] k&�] )+]

RSBTZ � �]] r�]]� k] ]^æ�]]Ds RSBU[
� �]] r� ` ˙]]�]&]&Ds RSBUS ��]]yE r& k]
� k]ı" n]	]s �]]	]` 4� � n]É]	]D & k] � k]ı" n]	] 4�
^&	] � ` �]ä] g&)` � ] RNWU�] t] ^+��]] ˛]]D
-^˝]y �]RU k&� œ]D

n+E /	]� ] 4� �]` ı]˝˛]) g&�] k) ı]˝˛])
k� 1 ı]) +)^�]ä] 	] �]˘ k]�]] ˙] k] %]�]] 	]

˙]]4Ds R

T ˙]�] �]+ ˙ n]˝ g]	] ı]+]å ı]) � n]# ] ˛]]
˙]+ t] � k] � o]^&) 	]ä]) -]˝]] ˛]] ˝]�] ı]˝])�]E
�]] g� �]E � g]+		]] - n]) -_	É�]]�] 	 k] - k� 
 k]
� œ] 0�]� k] ı g]!]E U r+� œ] �]˝]]E � k] �]�] �]]˝ œ]
� �] + œ]�]` - n]) ˙]�] /	]� ] -]^�])` �]˝]
ı]]�] -] )+] + k]�]] ˝] k] 0�]� ` �]] ^	]�]]	]`
+ k]�]`Hs S V ˝]�] �]`� a] 	 k] 0	]� k] � +]E
r�]�])&]) )+ k] ^� � k] “/ ˝ a]� œ+ � a]�])]+
	] � k)D T W �] a+˝]O� k] 
] k]�] -] t4� k] - n])
� k])] 	]]�] 
 k]� ) &]�]] � œ)� k]E F� Ÿ] �]+` gt+G
- n]) �] a+˝] œ] � k] � a]�])]+ � œ)� k]D X ˙]�]
˝ a]�] � a]Ã œ] � ] �] k])� a]
] - n]) � a]Ã œ] � `
�]�] œ) � a]	] k]E ˝] k] �]�])] 	] ˙]]	]]D /	]
�]�]� ] + k]	]] ä]Î )` n+ �]�]) ˝]�]` o-˝] 	]
+ k]�]]D U

Y �] œ]^� 4� )]� �" g&�] k) )]� �" ı])
- n]) 4� )]˙�] g&�] k) )]˙�] ı]) +�]
]]
� k)�]]D V 4� O k� O�]]&O4� � “/ ˙]�]+
� g] o� ı] + œ]� k] - n]) -� ]
] �]` ı] œå� k]D W � k]
�]]˝ œ] Ü]�]�]Oı]`å] � ` ˝])+ � a]�]`�]˝] œ] � `
^�] “( � a]Î -]˝] + œ]�]`D X

Z �]�]) ˝ a]�] ˘] n]� 		 k] )+	]]D 
] k]�] ˝ a]� œ+
^	]˘]
]` -&]
]˝] œ] k� +�]]
 k] � ) œ&� k] Y

- n]) ˝ a]�] �]�]]O�]) œ] � œ] ı]` k" ˙]]- k]� k]D Z ˝ a]�]
� k])` �]˙]+ � k] )]˙�]ı]]
] œ] - n]) )]˙]]- œ] k�
�]]�]	 k] � # �] k) � œ] ı k]�] ^� 4 ˙]]- k]� k]
˝]]^� 0	 œ+ �]�]]+` ^�]
 k]D R[ R[ - n])
�]+ ä]Î )` n+ ^� ı]+
 k] �]�] )]� �" œ]
� œ] � a]�]�]�])` � ] Ü]˘]]) ^� �]] ˙]]4D RR

RR �]�]) ˙]�] � k] ˝ a]� œ+ -&]
]˝] k� +�]]
 k]
� )	 k] 
 k] ˙]] ) k+ + œ]� k]E ˝] k] ı]+
 k] � k] •˘]˝]]
�]˝] � )	]] ^� +�] �]] � œ+� k]D ı]) ˙] k]
a� ! ˝ a]� œ+ 0�] �]å` �]˝]]�]] ˙]]4E �]+`

� +	]] �] œ]^� �] k]
]	 k]�]]
 k] ˝ a]�] 	]+™ �]_
�
ı]^�]¾] �]_˝] + k]�]`D RS RS �]+` 	]+™E

-ˇ�]y RS
R � g]� S[BUVOUX

S �]˝] STBWE X
� g]� RRBUT

T S)] RSBZ

U � g]� SRBR

V � g]� SRBS

W � g]� SRBT
S a� ) YBRS

X � g]� SRBU

�������������������

-ˇ�]y RT
Y �]˝] SUBR

� g]� SRBV

�������������������

g&�])] � q]�]y
R � n]�] SWBTR

�]˝] SUBS
� g]� RZBUU
� g]� SRBW

S �]˝] SUBT
� g]� SRBX

T �]˝] SUBUE V
� g]� SRBY

U �]˝] SUBW
� g]� SRBZ

V Ü]� WBU

W �]˝] SUBX
� g]� SRBR[E
RR
Ü]� WBWE Y

X �]˝] SUBY

Y Ü k]
] UBRV

Z �]˝] R[BRX
� g]+ RWBS

R[ �]˝] SUBZ
� g]� SRBRSE
RT
S˝]` TBRS
Ü]� SBR[

RR �]˝] SUBRU
) k]�] R[BRY
Ü]� RUBW

RS ^	]� “] UBRS
�]˝] R[BRZE S[
� g]� RSBRRE
RS
� g]� SRBRUE
RV
Ü k]
] UBY
Ü k]
] WBZE R[

�]) a� �] RSBTYQRTBRS RWYW



�]] “/E �]] “/ � k] �])�]]	 k] k� ^
]4 �] Ÿ]ı] k&�]]
- n]) ^ı]˝]] -ı]	 k] �]˘˘ k] � k]D �]˘˘ k] -ı]	 k]
�] t]O�]]ı] k� ^�]
]]( �] kå + œ]� k] - n]) 0	 œ+
�])�]] $]
 œ]� k]D R RT � k] k) 	]]�] � ` �]˙]+
� k] �]�] 
] k]�] ˝ a]�]� k] 	]( )˝] � œ)� k]D S �]�])
˙] k] o-˝] ˝]� ˇ]`)˙] ˇ] k)�]]E� T �]+` 0Ã])
ı]]4�]]D U

RU 
 k]^� 	] ˙]�] ˝ a]� œ+ �]+ 0˙]]å	 k]�]]
]`
^�]	] n]	]` ˘]`ä] �]+ t] �]å` 	]ä]) -]4 V ˙]+ t]
0� k] 	]+™ �]å] + k]	]] ˘]]^+4 Lı]æ	 k]�]]
]]
�]�]�] /�˝ k]�]]
] � k)ME ˝]�] ˙] k] �] g+^&�]] � œ]
+ œ] � k] ı]+]å œ] � ` ˝])( �]]�]	]] � a]Î � )
œ&D W RV ˙] k] -]&�]` �]) � ` !˝] ı])

+ k] �]+ 	]`˘ k] 	] 0˝] k)E 	] +` a� ! 
 k]	 k] k�
^
]4 -ı]	 k] �]) k� o-&) ˙]]4D RW ˙] k]
-]&�]` � k]˝] � œ] + k] �]+ -ı]	]] ˘] k]�]] 
 k]	 k]
�]] 0	] ˘]`ä] œ] � k] 
 k]	 k] �]]ı]�] 	] 
] n] k"
˙] k] ı]` k! g!" �]�]` Ÿ+D RX ˙] k] �]� “]O
�]˝]` + œ]�]` - n]) ˙] k] �]˘˘ k] � k] g&ˇ] ^ı]
]]˝]`
+ œ]�]`E 0	] k� ^
]4 � k] ^&	] �]] +` �]�]]	]�
+ œ]� k]I X RY Ü]]˛ “]	]] � )˝ k] )+ k] ^� k4�]]
�]—&�] œ] k� �] n]�]�] � œ] 	] + k]D RZ �] œ]^�
0	] ^&	] œ] k4�]] � o]� " -]4�]] Y ˙ n]�]] � �]_�"
� ` � a]Î -]˝] � k]E ˙] k] ı])� k]��]) 	 k] )˘]`
n+E 	] -�] ˝]� -]�]] n+ - n]) 	] ^( )

� �]` -]4�]]D Z S[ &)-�]
] -�])
�]+ k]�]]� � k] ^&	] 	] �]"]4E ˝] k] � k] “/ �]`
	]+™ �]˘] ı]]4�]]D �]�]) ˘ a]	 k] a+- œ] � `
�]]^˝]) ^˙]	 œ+ ı])� k]��]) 	 k] ˘ a]	]] n+E 0�]	 k]
� k] ^&	] �]"]4 Ÿ+D R[

SR 0	] ^&	] œ] -�]) � k] “/ ˝ a]�]� k] � k+E
F k&�] k]I �]�]`+ �]+ t] n+EG F k&�] k]I �]+ �]+ t]
n+EG ˝] k] �]� `	] 	] � )	]]D RR SS �] œ]^�

� g] k# �]�]`+ - n]) � g] k# �]^�]��]�]˝]] 0#
�] kå + œ]� k] RS - n]) ˘]�]˝� ]) - n]) -˙ g]� k]
^&�]] t4� k] ˝]]^� + k] �] k� ˝] k] ˘ a]	 k] a+- œ] � k]

RTBRT � �]] rˇ])˝]] n+Ds RTBS[ �-^˝]y
� V k&� œ]D

�]` �]+� ] 
 œ]D ST /�]^
]4 ˝ a]�] ˘] n]� 		 k]
)+	]]D R � Ÿ]	 k] ˝ a]� œ+ �]�] �]]˝ œ] ı]+
 k] � k] �]˝]]
&` Ÿ+D

SU �]�]) 0	] ^&	] œ]E 0�] � o]� " k� �]]&
� g])˙] t-^ˇ]�]])] + k] ˙]]4�]]E ˘] t]& -ı]	]`
) n]�]	]` 	]+™ k&�]]E S SV -]� ]�] � k] ˝]] k)
^�]) ı] œå� k] - n]) -]� ]�] � ` �]_˝]�] t]
^+
]]�]` ˙]] t4�]`D SW ^( ) � k] o/�]]	] k�
� k] k" T � k] ı g])` �]_˝] - n]) �]^+�]] k� �]]˛]
�]]&
] œ] � œ] -]˝]] k&� œ]� k]D U SX ^( ) �]+
��]� “] g&˝] œ] � k] � k]˙ k]�]] - n]) ı �]˛�]` k� ! k]) � k]

 k]� ) -]� ]�] k� ! k]) ˝]� E ˘]]) œ]
^&�]]- œ] � k] -ı]	 k] ˘ a]	 k] a+- œ] � k] /� ¹]
� k)�]]D V

SY -�] o-˙]`) k� ı k]å � ` ^�]�]]
] � k]
�]+ �]]˝] �]`�] k]B ˙ n]� k] +` 0�]� ` 	]�]` $]
]`
	])�] + k] ˙]]˝]` n+ - n]) 0�] ı]) ı]^¢]�] t]
-]	 k] 
]�]˝]` Ÿ+E ˝ a]�] ˙]]	] 
 k]˝ k] + k] ^�
�])^�]�] œ] � ] �] n]�]�] ı]]�] n+D W SZ 0�]`
˝])+E ˙]�] ˝ a]�] � k] �]]˝ œ] + k]˝]` k&�] k]E ˝] k]
˙]]	] 
 k]	]] ^� o/�]]	] � ] � k]"] ı]]�] n+
�]_
� &)�]]ä k] ı]) +` n+D X T[ � Ÿ] ˝ a]�]� k]
�]˘] � +˝]] gt+E ˙]�] ˝]� � k] �]])` �]]˝ œ] ı g])`
	] + k] ˙]] t4E ˝]�] ˝]� �]+ ı]`æ` +)^�]ä]
	]+™ ^�] k"�]`D Y TR -]� ]�] - n]) ı �]˛�]`
^�]" ˙]] t4� k]E Z �]�]) � k] k) �]�& � �]` 	]+™
^�] œ"� k]D R[

TS 0�] ^&	] �]] 0�] �]å` k� �]] k) � œ]
� k] “/ 	]+™ ˙]]	]˝]]E 	] ��]� “] k� g&˝]E 	] � k]"]
�]_
� ^ı]˝]] ˙]]	]˝]] n+D RR TT ˙]]�]˝ k]
)+ k]E - t]�] œ] � œ] 	]™& 	] -]	 k] & k] RS �] œ]^�
˝ a]�] 	]+™ ˙]]	]˝ k] ^� ˝]�] ^� �]] a+-] �]˝]
� �] -]4�]]D RT TU �]+ k4�]] n+ �]]	] k]
4� -]&�]` ı]) k&�] ˙]] )+] + k]D �])
! k]å	 k] � k] ı]+
 k] �]+ -ı]	 k] &]�] œ] � k]
-^ˇ]� ]) k&˝]] n+ RU - n]) + k)� � k] 0�]� ]
� ]�] �] Ÿ]ı]˝]] n+ - n]) &)�]]	] � k] ˙]]�]˝ k]
)+	 k] � ] a+�] k&˝]] n+D RV TV /�]^
]4

-ˇ�]y RT
R �]` XBW

�]˝] R[BSR
� g]� SRBRW
S˝]` TBRE T

S � g]� SRBRX
T S˝]` UBX

/ì] TBW
U �]˝] R[BSS

�]˝] SUBRT
� g]� SRBRZ
Ü]� SBR[

V &]	] ZBSX
&]	] RRBTR

W �]˝] SUBRVOS[
� g]� SRB
S[OST

X � g]� SRBST
� g]� STBSY

Y Ü]� XBRU
Z &]	] RSBR

�]˝] SUBSR
R[ �]˝] SUBSS
RR �]˝] SUBSTE SU

� g]� RXBST
� g]� SRBY
R� g]+ UBR

RS �]˝] XBRV

�������������������

g&�])] � q]�]y
R �]˝] SUBUS

/( WBRY
Sı]˝] TBRX

S �]˝] SUBSZ
� g]� SRBSVE
SW

T &]	] XBRT
U �]˝] SUBT[

� g]� SRBSX
Ü]� RBX

V �]˝] SUBTR
W �]˝] SUBTS

� g]� SRB
SZOTT

X �]˝] SUBTT
Y �]˝] SUBTU

� g]� SRBTS
Z �]�] VRBW
R[ �]+ STBRU

�]�] U[BY
�]˝] SUBTV

RR �]˝] SUBTW
Ü k]
] RBX

RS ) k]�] RTBRR
R^˛] VBW

RT �]˝] SVBRT
� g]� SRBTU

RU �]˝] SVBRU
RV � g]� RSBTVE

TW

RWYX �]) a� �] RTBRTOTV



˙]]�]˝ k] )+ k] �] œ]^� ˝ a]�] 	]+™ ˙]]	]˝ k] ^�
�]) � ] �]]^
]� � �] -] )+] n+E R

^&	] %
]	 k] ı])E -]ˇ]` )]˝] � k]E � a]� �] k�
�] t]�] k&	 k] k� �]˝] �]] � a]�]+D S TW � +™
k4�]] 	] + k] ^� ˙]�] �]+ -˘]]	]� -]4E ˝] k]

˝ a]� œ+ �] k]˝]] a+-] ı]]4D T TX �]�]) ˙] k]
� Ÿ] ˝ a]�]� k] � +˝]] gt+ �]+` �]�] � k] � +˝]] gt+E
˙]]�]˝ k] )+ k]Ds U

RU & k] ^&	] �]]& ( �]+ V - n]) ^�]	]O
�]�]`) � ` ) k]"` � ] ˝�] k]+]) ˛]]D W

- n]) Ü]ˇ]]	] �]]˙]� - n]) �]]�¾]` �] n]� ] gt%æ
) k+ ˛ k] ^� n� � k] �]`� a] � k] !
] � k] ı]� œå �
- n]) �]]) $]
 œ]D X S ı]) � k] � + ) k+ ˛ k]E
r˝�] k]+]) k� �]˝] 	]+™E � +™ k4�]] 	] + k]
^� 
] k]�] o+�]]�]] �]˘]] œ&Ds

T ˙]�] �]+ � n]˝]^	]�]]+ � œ] �]�] n]	] k� �])
�]]	]] �]]	 k] � n]# ] a+-] ˛]]� ˙] k] ı]+
 k]
� k]æ` ˛]]E ˝]�] 4� - n])˝] � a]�]� g]&]) ˝ k]
]
� ` �] k]˝]
]� 
 k]� ) -]�]`D 0�]� œ] -�]
]`
˙]"]�] t]�]` � ] � a]�]� g]&]) ˝ k]
] ˛]]E ˙] k]
�] a+˝] � `�]˝]` ˛]]D 0�] - n])˝] 	 k] �] k]˝]
]
˝] k]å� ) �] k]
]` - n]) �]+ �]`� a] k� ^�])
ı]) ˝ k]
] t0 k$
]	 k] 
]�]`D Y U �]+ k&�]� )
a� ! 
] k]�] �]å� 0 k# - n]) -]ı]�] � œ] � +	 k]


]� k]E r�]+ � a]�]� g]&]) ˝ k]
] �] œ] �])�]]&
� ) ^&�]] �]�]]H V /� k] T[[ &`	]]) �
� k] �]` ä�]]&] &]�] � œ] � k]˘]� ) ı n]�]] �])`�] œ]
� k] ^&�]] ˙]] �]� ˝]] ˛]]Is � k] 0�] - n])˝]
ı]) �] a+˝] 	]])]ä] a+4D� W �]�]) �]`� a]
	 k] � +]E r˝ a]�] �] œ] /� k] ı] k)�]]	] � ) ) k+
+ k]H ! k]å & k] /� k]D /�]	 k] � k])` �]]^˝]) 4�
�]^æ�]] � ]�] ^� �]] n+D Z X �])`�] ˝] k]
+� k]�]] ˝ a]�+] k) �]]˛] + œ]� k] R[ - n]) ˝ a]�] ˙]�]

RUBR � �]] r^�])�˝]]) � œ)Ds RUBT � �]]
r� k]ä] � k] k"� �]�]]4  n]#] ˛]]Ds � �]+ ] k]˝]�]
^�]�]�]å` ı]˝˛]) � ` ˛]` ˙] k] � o]�]�])�])
˙ n]�]] + k]˝]] n+D RUBV �-^˝]y �]RU k&� œ]D
� �]] r0�] ı]) �]å� 0 k#C 0� k] $ t]"]Ds

˘]]+ k] 0	] k� �]]˛] �]
]] “/ � ) �]� ˝ k] + k]E
�]�]) � Ÿ] +� k]�]] ˝ a]�+] k) �]]˛] 	]+™ ) gt+�]]D R

Y �]+ ˙] k] � ) �]� ˝]` ˛]` 0�]	 k] ^� �]]D
0�]	 k] � k] k) �])`) ı]) � a]�]� g]&]) ˝ k]
] �]
]O
� ) � k] k) &( 	]]4 ˙]]	 k] � ` ˝ n]�]])` � ` n+D S

Z � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E �]])` a&^	]�]]
� œ] ˙]+ t] � +™ � a]�]�]�])` � ] Ü]˘]]) ^� �]]
˙]]4�]]E T �]+ t] /�] - n])˝] � ` �]]& � œ]
/�] k� � ]�] � ` ˘]˘] “] � ` ˙]]4�]`Ds U

R[ �] g+&] /�� ^)�] k]˝]` ˙] k] �]])+ œ] � œ]
� k] 4� ˛]]E ^	]� 
]� ) Ü]ˇ]]	] �]]˙]� œ] k�
ı]]�] �]�]] ˝]]^� �]`� a] � k] 0	] k� +]˛] œ]
ı]� å�]] k&D V RR ˙]�] 0	+ œ]	 k] 0�]� `
�]]˝] � a]	]` ˝] k] � k] �] a+˝] � a]�] a+4 - n]) 0� k]
˘] t]&` k� ^�] k� k&	 k] � ] �]]&] ^� �]]D W ˝]�]
� k] �] g+&] �]`� a] � k] ı]� å�]]	 k] � ] �] n]� ]
gt%æ	 k] 
]�]]D
RS ^�]	]O�]�]`) � ` ) k]"` k� ˝�] k]+]) k�

ı]+
 k] ^&	]E X ˙]�] �] g+&` -ı]	 k] &�˝ g]) k�
� a]˝]]^�]� ( �]+ � ] ˙]]	]�]) �]^
] � )˝ k]
˛ k]E Y 0�] k� ˘ k]
] œ] 	 k] 0�]� k] ı g]!]E r˝ g]
� + t] ˘]]+˝]] n+ ^� +�] ˙]]� ) ˝ k] k) ^
]4
( �]+ � ] �]]	]] �]]	 k] � ` ˝ n]�]])` � œ)Hs Z

RT ˝]�] 0�]	 k] -ı]	 k] & k] ˘ k]
] œ] � k] �]+
� +� ) � k]˙]]E r�]+) � œ] ˙]]- k] - n])
˝ a]� œ+ 4� -]&�]` ı]]	]` � ] �]å] 0# ]4
a+4 ^�]
 k]�]]D 0�] k� ı]` k!Oı]` k! ˙]]	]]D R[

RU �]+ ^˙]�] �]) � œ] ˙]]4 0�] �]) k�
�]]^
]� � k] � +	]]E F� a]Í 	 k] ı g]!] n+E r� k]+O
�]]	] œ] � ] �]+ � �])] � + t] n+ ˙]+ t] � Ÿ] -ı]	 k]
˘ k]
] œ] k� �]]˛] ( �]+ � ] �]]	]] �]] t1 HsG
RV ^( ) �]+ ˝ a]� œ+ 1 ı]) � ] 4� �]å]
� �])] ^&�]]4�]] ˙] k] �]˙]] a+-] + k]�]]D
�]+ t] +�]] k) ^
]4 ˝ n]�]])` � )	]]Ds
RW ˝]�] � k] ˘ k]
 k] ^	]� 
 k] - n]) �]+) k�

o-&) �]4 - n]) ˙ n]�]] 0�]	 k] �]˝]]�]] ˛]]
# `� � n]�]] +` ı]]�]]D - n]) 0	+ œ]	 k] ( �]+
� ` ˝ n]�]])` � `D

-ˇ�]y RT
R �]˝] SUBUS

S � g]� SRBTW

T �]˝] SVBV

U +] SBT

�������������������

-ˇ�]y RU
V ^	]� “] RSBTE W

� n]�] STBV

W � n]�] STBW
� g]+ RTBR

X �]˝] SWBSOV
� g]� SSBRE S

Y �]˝] SWBWOZ
� g]+ RSBSOV

Z �]˝] SWBR[
� g]+ RSBX

R[ ��] RVBRR

�������������������

g&�])] � q]�]y
R �]˝] SWBRR

� g]+ RSBY

S �]˝] SWBRS
� g]+ RSBX

T �]˝] SUBRU

U �]˝] SWBRT

V �]˝] SWBRUORW
� g]� SSBTOW

W ˙]� RRBRS

X ^	]� “] RSBRVE
RY
^	]� “] STBRV

Y � g]� SSBRE X

Z ^�] ZBS
�]˝] SWBRXORZ

R[ � g]� SSBR[ORT

�]) a� �] RTBTWQRUBRW RWYY



RX �]]�] + k]	 k] ı]) �]+ �]])+ œ] k� �]]˛]
-]�]]D R RY - n]) ˙]�] � k] �]]	]] �]] ) k+
˛ k]E� ˝]�] �]`� a] 	 k] � +]E r� Ÿ] ˝ a]�]� k] �]˘]
� +˝]] gt+E ˝ a]�]� œ] � k] 4� ˙] k] � k] k) �]]˛]
�]] )+] n+E � k] k) �]]˛] ^�]��]]�]�]]˝] � ) k�
� a]� k] ı]� å�]] k&�]]Ds S RZ � k] a&�]` + k]	 k]

]� k] - n]) 4� O4� � ) k� 0�]� k] � +	 k]

]� k]E r�]+ � Ÿ] ˝] k] 	]+™ gt+ 	]Hs S[ 0�]	 k]
� +]E r�]+ ˝ a]�] �]])+ œ] � œ] � k] 4� n+ ˙] k] � k] k)
�]]˛] � " k] k) � œ] ^	]�]]
]] a$�] k]� ) �]] )+]
n+D T SR o/�]]	] � ] � k]"] ˝] k] ˙]] +` )+]
n+E # `� ˙ n]�]] 0�] k� �]] k) � œ] ^
]�]] n+E

�]�]) 0�] -]&�]` � ] �] a+˝] � a])] + k]�]] ˙] k]
o/�]]	] k� � k] k" k� �]]˛] ^�]��]]�]�]]˝] � ) k�

0� k] ı]� å�]] k&�]]I U 0�] -]&�]` k� ^
]4
-˘!] ˝] k] �]+ + k]˝]] ^� �]+ ı n]&] +` 	]
a+-] + k]˝]]Ds V

SS ˙]�] � k] �]]	]] �]] ) k+ ˛ k]E ˝] k] �]`� a]
	 k] 4� ) k]"` 
]` - n]) Ü]]˛ “]	]] � œ] ˇ]	�]�]]&
k&� ) 0� k] ˝] k]å] - n]) 0	 œ+ k&� ) � +]E

r�]+ 
] k]E �]+ � k] k) �])`) � ` ^	]�]]	]`
n+Ds W ST ^( ) 0�]	 k] 4� ı�]]
]] ^
]�]]

- n]) Ü]]˛ “]	]] � œ] ˇ]	�]�]]& k&� ) 0	 œ+
^&�]] - n]) 0	] �]�]	 k] 0�]� œ] � k] ı]`�]]D X

SU ^( ) �]`� a] 	 k] 0	]� k] � +]E r�]+
� k] k) � g]	] � ` ^	]�]]	]` n+E Y ˙] k] � )]) Z

� k] ı]� ] � )˝]] n+ - n]) ˙] k] �] a+˝] œ]
� ` �]]^˝]) �]+]�]] ˙]]4�]]D R[ SV � Ÿ]
˝ a]�]� k] �]˘] � +˝]] gt+E � Ÿ] &]�]O�]^&)]�
0�] ^&	] ˝]� +)^�]ä] 	]+™ ı]` t1 �]]E
^˙]�] ^&	] � Ÿ] ı])� k]��]) k� )]˙] � œ] 	]�]`
&]�]O�]^&)] 	] ı]` t1 Ds SW -]^�]) � œ]
0	+ œ]	 k] ı])� k]��]) � ` ˝]])`( � œ] �]`˝]�
�]]4 - n]) ^( ) ˙ n]˝ g]	] ı]+]å � ` ˝])(
^	]� 
] �]4D RR

RUBRY � �]] r� k]ä] � k] k"� �]�]]4  n] k# ˛ k]Ds
RUBSV ��]]yE r o-� g]) � `  k]�] � ` 0ı]˙] � k]
]	]` �]+ ˘]`ä]Ds RUBSW � �]] r�]˙]	]Ds

SX �]`� a] 	 k] 0	]� k] � +]E r˝ a]�] �]�]� ]
^�]��]]�] $�]�]�]] ˙]]4�]]� �] œ]^� ^
]�]]
n+E F� Ÿ] ˘])�]] k+ � k] �]] tÎ �]] R - n]) � k] œå

^˝]˝])O^�]˝]) + k] ˙]] t4�]`DG S SY 
 k]^� 	]
˙]�] � a]� k] •ä]&] � ) ^&�]] ˙]]4�]]E
˝] k] � Ÿ] ˝ a]�]� k] ı]+
 k] �]
]`
] ˙]] t1 �]]Ds T

SZ �]�]) ı]˝])�] 	 k] 0�]� k] � +]E r˘]] k+
/	] �]�]� ] ^�]��]]�] �] œ] 	] $�]�]�]] ˙]]4E
�]�]) � k])] ^�]��]]�] 	]+™ $�]�]�]]4�]]Ds U

T[ ˝]�] �]`� a] 	 k] 0�]� k] � +]E r� Ÿ] ˝ a]�]� k]
�]˘] � +˝]] gt+E -]˙] +`E + t]E /�]` )]˝]
� a]� �] k� & k] �]]) �] t]�] k&	 k] � k] ı]+
 k] ˝ g] ˝]`	]
�]]) � a]� k] ˙]]	]	 k] � k] /	]� ]) � ) k&�]]Ds V

TR �]�]) ı]˝])�] �]])O�]]) � +	 k] 
]�]]E
r-�]) � a]� k] ˝ k] k) �]]˛] �])	]] ı] kåE ˝]�]
�]` � Ÿ] ˝ a]� k] ˙]]	]	 k] � k] +)^�]ä] /	]� ])
	]+™ � tÎ �]]Ds �]]� ` ˘ k]
 k] �]` �]+` � +	 k]

]� k]D W

TS ^( ) � k] �]˝]�]�]	]` 	]]�] � ` ˙]�]+
-]4 - n]) 0�]	 k] -ı]	 k] ˘ k]
] œ] � k] � +]E r� Ÿ]
�]+ t] Ü]]˛ “]	]] � )	 k] ˙]] )+] gt+E ˝ a]�] �]+™ � n] k#
)+	]]Ds X TT ^( ) 0�]	 k] ı]˝])�]E �]] g� �]
- n]) � g]+		]] � k] -ı]	 k] �]]˛] ^
]�]]D Y �]+
�]	]O+`O�]	] � k]˘ n]	] + k] 0# ]� - n]) a&�] � k]
� k]+]
] + k]	 k] 
]�]]D TU 0�]	 k] 0	]� k] � +]E
r� k])] �]	] �] a+˝] a&�]` n+E Z �]+ t] ˝]� ^�
� k])` �])	 k] ˙ n]�]` +]
]˝] + k] )+` n+D �]+™
#+) k] - n]) ˙]]�]˝ k] )+ k]Ds R[ TV ^( ) �]+
˛] k]å] -]� k] �]�]] - n]) ä]�]`	] ı]) ^�])� )
Ü]]˛ “]	]] � )	 k] 
]�]] ^� -�]) + k] �] k� ˝] k]
�]+ �]˝] "
] ˙]]4D TW 0�]	 k] � +]E r k+
-��]]E k+ ^ı]˝]]E RR ˝ k] k) ^
]4 �]�] a� ! � a]�]O
^� 	] n+D �]+ ı�]]
]] � k] k) �]]�]	 k] � k] +"]
k&D �]�]) ^( ) �]` ˙] k] � Ÿ] ˘]]+˝]] gt+ �]+

RUBSX ��]]yE r˝ a]�] # k]� ) �]]- k]� k]Ds
RUBTT � �]] r0�]� ` �]&� k] � ` �]` +]�]˝] + k]
�]�]`Ds

-ˇ�]y RU
R �]˝] SWBS[

� g]� SSBRU
S �]˙] URBZ

�]˝] SWBSRE SS
� g]� SSBSRE
ST
� g]+ RTBSRE SS

T �]˝] SWBST
U � g]� SSBSS
V �]˝] SWBSU
W �]˝] SWBSW

� g]� SSBRZ
R a� ) RRBSTE
SU

X �]˝] SWBSX
R a� ) R[BRW
R a� ) RRBSV

Y ^	]� “] SUBY
� n]�] RXBRR
/ì] ZBSS

Z ^�]� “] TRBTR
/ì] XBSS
/ì] ZBRV

R[ �]�] VTBRS
�]˝] SWBSY
� g]� SSBS[

RR �]˝] SWBT[
� g]� SSBTZ
� g]+ RYBR

�������������������

g&�])] � q]�]y
R �]�] VTBV

&]	] ZBSW
S ˙]� RTBX

�]˝] SWBTROTT
�]˝] SWBVW
�]) RUBV[
� g]+ RWBTS

T �]) RWBX
U � g]� SSB

TROTT
� g]+ RTBTX

V �]˝] SWBTU
� g]� SSBTU
� g]+ RTBTY

W �]˝] SWBTV
X �]˝] SWBTWE TX

� g]� SSBTZOUR
� g]+ RYBR

Y �]) ZBS
Z � g]+ RSBSX
R[ �]˝] SWBTY
RR ) k]�] YBRV

�]�] UBW

RWYZ �]) a� �] RUBRXOTW



	]+™E �]_
� �]+` + k] ˙] k] ˝ g] ˘]]+˝]] n+Ds R

TX ˙]�] �]+ ˘ k]
] œ] k� ı]]�] �]]ı]�] -]�]]E ˝] k]
0�]	 k] k&�]] ^� � k] �] k] ) k+ Ÿ+D 0�]	 k] ı]˝]O
)�] � k] � +]E r�]�] n]	]E ˝ g] �] k] )+] n+H �]]
˝ a]�]� œ] /˝]	]` �]` ˝]]� ˝] 	]+™ ^� ˛] k]å` k&)
� k] k) �]]˛] ˙]]�] �] k� H S TY ˙]]�]˝ k] )+ k]
- n]) Ü]]˛ “]	]] � )˝ k] )+ k] ˝]]^� ˝ a]�] ı])`�]] � œ]
	] ı]å k]D T ^&
] ˝] k] � k]�]� ˝ n]�]]) � n+E �]�])
�])`) � �]ä] k]) n+Ds U TZ �]+ & k]�]])]
�]�]] - n]) 0�]	 k] ^( ) � k] �]+` Ü]]˛ “]	]] � `D V

U[ �]+ ^( ) ˘ k]
] œ] k� ı]]�] -]�]] - n])
0�]	 k] 0	 œ+ �] k]˝]] a+-] ı]]�]] �] œ]^� 0	]� `
- t]� œ] 	]™& � k] �])` ˛]™D � k] 	]+™ ˙]]	]˝ k]
˛ k] ^� 0� k] �]] ˙]�]]�] œ&D UR ^( ) �]+
˝]`�])` �]]) 0	] k� ı]]�] -]�]] - n]) 0�]	 k]
� +]E r˝ a]�] k4� k] �]˝] � œ] �] k] ) k+ + k] - n])
-])]�] � ) ) k+ + k]I �] a+˝] a+-]I k&�] k]E
�]+ �]å` -] �]�]` n+I W -�] o/�]]	] k� � k] k"
k� �]]˛] ^�]��]]�]�]]˝] � ) k� 0� k] ı]]^ı]�] œ] k�

+]˛] �] Ÿ]ı] ^&�]] ˙]]4�]]D US 0# k]E -]- k]
˘]
 œ]D k&�] k]E � a]�]� k] �]À])` � )	 k]�]]
]] ı]]�]
-] �]�]] n+Ds X

UT �]+ �] k]
] +` )+] ˛]] ^� ˝]�]`
�] g+&] -] �]�]]E ˙] k] 0	] �]])+ œ] � œ] � k] 4�
˛]]D 0�] k� �]]˛] ˝]
]�]] œ) - n]) 
]]^# �] t]
^
]4 a+4 
] k]�] œ] � ` �]`å ˛]` ^˙]� k] Ü]ˇ]]	]
�]]˙]� œ]E �]]_�¾]�] œ] - n]) � a]^�]�]]- œ] 	 k]
� k]˙]] ˛]]D Y UU 0�] k� �]]˛] ^�]��]]�]O
�]]˝] � )	 k]�]]
 k] 	 k] �]+ � +� ) 0	 œ+
ı]+
 k] � k] 4� ^	]�]]	]` &` ˛]`E r^˙]� k] � Ÿ]
˘ g]� gt]�]]E �]+` n+D 0� k] ^�])�˝]]) � ) 
 k]	]]
- n]) �]]�]ˇ]]	]` � k] 
 k] ˙]]	]]Ds UV �]+
�]`ˇ k] �]`� a] � ` ˝])( -]�]] - n]) ı]]�]
-]� ) 0�]	 k] � +]E r)��]`Is - n]) 0� k]
ı�]]) � k] ˘ g]�]]D UW ˝]�] 0	+ œ]	 k] 0� k]
ı]� å ^
]�]] - n]) ^+)]�]˝] � œ] 
 k] ^
]�]]D
UX �]�]) �]+ t] ˙] k] �] kå ˛ k] 0	]� œ] � k] 4�

RUBTY � �]] r0˝� a]� Ds

	 k] -ı]	]` ˝]
]�]]) �]™˘]� ) �]+]�]]˙]� k�
&]�] ı]) �]]) ^� �]] - n]) 0�]� ] � ]	]
0å] ^&�]]D R UY �]`� a] 	 k] �]`å � k] � +]E
r�]] ˝ a]�] ˝]
]�]] œ) - n]) 
]]^# �] t] 
 k]� )
� a]� k] ^�])�˝]]) � )	 k] -]4 + k]E �]]	] k] � Ÿ]
� k] “/ 
 a] k")] gt+H S UZ � Ÿ] +) ^&	] ˝ a]�+] k)
�]`˘] � o]^&) � œ] ^�]�]]�]] � )˝]] ˛]]E T ^( )
�]` ˝ a]�]	 k] � a]� k] ^+)]�]˝] � œ] 	]+™ ^
]�]]D
�]�]) �]+ �]�] /�]^
]4 a+-] n+ ˝]]^�
�]]�¾] k� �]˘]	] ı g] k) + œ]Ds U

V[ ˝]�] �]�] ˘ k]
 k] 0� k] ! k]å� ) �]]�]
�]4D V VR �]�]) 4� 	] n]˙]�]]	] ˙] k] ^�] “(
4� �]^æ�]] �]
]�]
] � ] � ı]å] - k] kæ ˛]]E
0�] k� ı]` k!Oı]` k! -]	 k] 
]�]]D 
 k]^� 	] ˙]�]
�]`å 	 k] 0� k] ı]� å	 k] � ` � k]^�]�] � `E
VS ˝] k] �]+ -ı]	]] �]
]�]
] � ] � ı]å]
! k]å� ) 	 o]�]]� �]]�] �]�]]D

VT -�] � k] �]`� a] � k] �]+]�]]˙]� k�
ı]]�] 
 k] �]4 W - n]) �]] k) Ü]ˇ]]	] �]]˙]� E
� a]^�]�]] - n]) �]]�¾]` �]+ t] /� ¹] a+4D X

VU �]�]) ı]˝])�] a� ! g&)` ı]) )+� )
0�] k� ı]` k!Oı]` k! �]+]�]]˙]� k� - t]�]	]
˝]� -]�]]D �]+ �]) k� � k]�]� œ] k� �]]˛]
� n]# �]�]] - n]) -]�] ˝]]ı]	 k] 
]�]]D Y

VV Ü]ˇ]]	] �]]˙]� - n]) ı g])` �]+]O
�]�]] �]`� a] � k] �]]) $]
]	 k] k� ^
]4
0�] k� ^�]
]]( � g]# ` �]�]]+` gt%æ )+`
˛]`E �]�]) 0	 œ+ k4�]` 4� �]` �]�]]+`
	]+™ ^�]
]`D Z VW � k]�]� E �] a+˝]O� k] 
] k]�]
0�] k� ^�]
]]( � g]# ` �]�]]+` k& ) k+ ˛ k]E R[

�]�]) 0	] k� �]�]]	] 4� O g&�] k) � k] � k]
]
	]+™ �]] ) k+ ˛ k]D VX a� ! 
] k]�] œ] 	 k] �] kå
+ k]� ) 0�] k� ^�]
]]( �]+ � g]# ` �]�]]+` &`E
VY r+�]	 k] /� k] �]+ � +˝ k] � a]	]] n+ ^� � Ÿ]
+]˛] k� �]	]]4 /�] � o]^&) � k] %] gt&�]]
- n]) ˝]`	] ^&	] k� o-&) g&�])] � o]^&) �]å]

RUBVS � �]] r� �] � ı]å œ] � œ]Ds

-ˇ�]y RU
R �]˝] SWBTZ

� g]� SSBUS
� g]+ WBTY
/ì] VBX

S �]˝] SWBU[
� g]� SSBUV

T �]˝] WBRT
� g]� RRBU
� g]� SSBUW

U �]˝] SWBUR
) k]�] XBST

V �]˝] SWBUSOUW

W � g]+ RTBR

X � g]+ RYBS

Y �]˝] SWBUXOVR
� g]� SSBUXOVR
� g]+ RYBT

�������������������

g&�])] � q]�]y
R �]˝] SWBVR

� g]� SSBV[
� g]+ RYBR[

S �]˝] SWBVVE VW
� g]� SSBVSE
VT

T � g]� RZBUX
� g]+ RYBS[

U �]˙] SSBW
�]�] VTBX
&]	] ZBSW
� g]� SSBTX

V ˙]� RTBX
�]˝] SWBTR
� g]+ RWBTS

W � g]+ RYBRT

X �]˝] SWBVX
� g]� SSBVUE
VV

Y �]˝] SWBVY
� g]+ RYBRV

Z �]˝] SWBVZE W[

R[ �]˙] TVBRR

�]) a� �] RUBTXOVY RWZ[



� ) gt&�]] ˙] k] +]˛] œ] � k] 	]+™ �]	]] + k]�]]Ds R

VZ �]�]) /�] �]] k) � œ] �]` 0	] k� �]�]]	]
4� O g&�] k) � k] � k]
] 	]+™ �]] ) k+ ˛ k]D

W[ ˝]�] �]+]�]]˙]� 0	] k� �]`˘] �]å]
a+-] - n]) 0�]	 k] �]`� a] � k] ı g]!]E r�]] ˝ g]

˙]�]]�] � œ] a� ! 	]+™ � k+�]]H �]] ˝ g] � a]	]
	]+™ )+] ^� � k] ˝ a]�] ı]) �]]O�]] /
]O
ä]]�] 
]�]] ) k+ Ÿ+Hs S WR �]�]) ˝]�] �]`
�]`� a] ˘ a]ı] )+] - n]) 0�]	 k] � k] “/ ˙]�]]�]
	]+™ ^&�]]D T 4� �]]) ^( ) �]+]�]]˙]�
0�]� k] �]�]]
] � )	 k] 
]�]] - n]) 0�]� k]
� +]E r�]] ˝ g] ı])�]OÜ]ˇ]]	] ı])� k]��]) � ]
� k]"]E �]�]`+ n+Hs WS �]`� a] 	 k] � +]E
r+ t] � Ÿ] gt+D - n]) ˝ a]�] 
] k]�] o/�]]	] k�
� k] k" U � k] �]_˝]�]]
]` ı])� k]��]) k� &] t4
+]˛] � n]# ] V - n]) -]� ]�] k� �]]&
] œ] k�
�]]˛] -]˝]] k&�] k]� k]Ds W WT �]+ � a]	]˝ k]
+` �]+]�]]˙]� 	 k] -ı]	]] � ı]å] ( ]å]
- n]) � +]E r-�] +� œ] - n]) �]�]]+ œ] � `
�]] ä]Î )˝] n+H X WU ˝ a]�] 
] k]�] œ] 	 k] � k]
•	]&] � ` �]]˝ œ] � a]	]` Ÿ+D -�] ˝ a]�+])]
�]] n( �]
]] n+Hs� 0	] �]�]	 k] � +] ^�
�]+ �] n]˝] � ` �]ä]] k� 
]]�]� n+D Y

WV a� ! 0�] ı]) ˛ g]� 	 k] 
]� k] Z - n])
0�]� ] � at]+ % t]ı]� ) 0� k] � gt]� k] �]])	 k] 
]� k]
- n]) 0�]� k] � +	 k] 
]� k]E r�]^�]��]�]]�]`
� )E ˝ a]� k] ^� �]	 k] �]])]Is - n]) ı]+ k)&]) œ]
	 k] 0�] k� � at]+ ı]) ˛]ıı]å �]] k) - n]) 0� k] 
 k]
�]4D R[

WW ˙]�] ı]˝])�] 	]`˘ k] - t]�]	] � œ] ˛]]E
˝] k] �]+]�]]˙]� � ` 4� &]�]` -]�]`D RR

WX ı]˝])�] � k] -]�] ˝]]ı]˝ k] k&�]E �]+ 0�]
ı]) 	]ä] œ) �]å]� ) �] k]
]`E r˝ g] �]` 0�]
	]]�])` �]`� a] k� �]]˛] ˛]]Ds WY �]�])
0�]	 k] �]+ � +� ) /	]� ]) � ) ^&�]]E r	]
˝] k] � Ÿ] 0� k] ˙]]	]˝]] gt+ 	] � a]� k] �]+ �]�]�]

RUBWU � �]] r˝ a]�] ��]] �] k]˘]˝ k] + k]Hs

-] )+] n+ ^� ˝ g] �]] � + )+` n+Ds ˝]�]
�]+ �]]+) ( ]"� � k� ı]]�] ˘]
]] �]�]]D
WZ �]+ t] 0�] &]�]` 	 k] 0� k] k&�]] - n]) �]+ t]
�] kå 
] k]�] œ] � k] 4� �]]) ^( ) � +]E r�]+
�]` 0	]� œ] � k] 4� n+Ds X[ ı]˝])�] ^( )
� k] /	]� ]) � )	 k] 
]�]]D ˛] k]å` k&) �]]&
-]�]Oı]]�] �] kå 
] k]�] ^( ) � k] ı]˝])�] � k]
� +	 k] 
]� k]E r� k]�]� ˝ g] �]` 0	]� œ] � k] 4� n+
�] œ]^� ˝ g] 4� �]
]`
]` n+Ds XR �]�])
�]+ � a]& � k] � k]�]	 k] 
]�]] - n]) � �]�]
�]]� ) � +	 k] 
]�]]E r� Ÿ] 0�] -]&�]` � k]
	]+™ ˙]]	]˝]] ^˙]�]� ` ˝ a]�] �]]˝] � ) ) k+
+ k]Is XS 0�]` �]å` 4� � a]� �] 	 k] g&�])`
�]]) �] t]�] &` R - n]) ı]˝])�] � k] �]`� a] � `
�]+ �]]˝] �]]& -]�]`E r� a]� �] k� & k] �]])
�] t]�] k&	 k] � k] ı]+
 k]E ˝ g] ˝]`	] �]]) � a]� k] ˙]]	]	 k]
� k] /	]� ]) � ) k&�]]Ds S ˝]�] 0�]� k] - n])
�])&]�˝] 	]+™ a+-] - n]) �]+ g( "O g( "� )
) k]	 k] 
]�]]D

RV � a]�]+ + k]˝ k] +` � a]^�]�]]- œ] - n])
�]]_�¾]�] œ] 	 k] Ü]ˇ]]	] �]]˙]� œ] k�

�]]˛] ^�]
]� ) �]]	]` ı g])` �]+]�]�]] 	 k]
-]ı]�] � œ] �]
]]+O�]�]^�])] ^� �]]D 0	+ œ]	 k]
�]`� a] � k] �] t]ˇ]] - n]) ı]`
]]˝ a]�] k� ı]]�]

 k] �]4 - n]) 0�] k� +�]]
 k] � ) ^&�]]D T

S ˝]�] ı]`
]]˝ a]�] 	 k] �]`� a] � k] �]�]]
] ^� �]]E
r�]] ˝ g] �] g+^&�] œ] � ] )]˙]] n+Hs U ˙]�]]�]
� œ] 0�]	 k] � +]E r˝ g] � a]& �]+ � +˝]] n+Ds V

T 
 k]^� 	] Ü]ˇ]]	] �]]˙]� 0�] ı]) ˝])+O
˝])+ k� /
]ä]]�] 
]�]]	 k] 
]� k]D U -�]
ı]`
]]˝ a]�] 4� �]]) ^( ) 0�]� k] �]�]]
]
� )	 k] 
]�]]E r�]] ˝ k] k) ı]]�] � k] “/
˙]�]]�] 	]+™H W k&�]E � k] ˝ a]�] ı]) ^� ˝]	 k]
/
]ä]]�] 
]�]] ) k+ Ÿ+Ds X V �]�]) �]`� a]
	 k] - n]) � k] “/ ˙]�]]�] 	]+™ ^&�]]E /�]^
]4
ı]`
]]˝ a]�] � k] �] a+˝] ˝]]˙˙ a]�] a+-]D Y

RUBWY � �]] r- k]�]] k)Ds

-ˇ�]y RU
R �]˝] SWBWR

�]) RVBSZ
� g]+ SBRZ

S �]˝] SWBWSE WT

T �]�] VTBX
Rı]˝] SBST

U &]	] XBRT

V �]˙] RR[BR
/( RBS[
a� �] TBR

W �]˝] SUBT[
�]˝] SWBWU
� g]� SRBSX
Ü]� RBX

X �]˝] SWBWVE WW

Y � n]�] SUBRW
� g]+ RZBX

Z �]�] V[BW
�]�] VTBT
�]˝] SWBWXE WY

R[ � g]� SSBWTOWV

RR �]˝] SWBWZOXV
� g]� SSB
VVOWS
� g]+ RYBSVE SW

�������������������

g&�])] � q]�]y
R � g]+ RYBSX

S �]˝] SWBTU
�]) RUBT[
� g]� SSBTU
� g]+ RTBTY

�������������������

-ˇ�]y RV
T �]˙] SBS

�]˝] SXBRE S
� g]� SSBWW
� g]+ RYBSY
Ü k]
] TBRT
Ü k]
] UBSW

U � g]+ RYBTTE TX

V �]˝] SXBRRORU
� g]� STBT

W �]˝] SWBWS

X � g]+ RZBZE R[

Y �]�] VTBX

RWZR �]) a� �] RUBVZQRVBV



W k4�]] ˛]] ^� ı]`
]]˝ a]�] +) �]]
]
˝�] k]+]) k� �]˝]E 
] k]�] œ] � ` � a]ä]]^)�]
ı]) ^� �]` 4� n� &` � k] ^)+] � )
k&˝]] ˛]]D R X 0�] �]˝] �])-��]] 	]]�]

� ] 4� -]&�]` a� ! - n]) 
] k]�] œ] k�
�]]˛] ˙ k]
] � œ] n� & ˛]]D /	] �]�]	 k] �])O
� ]) k� ^�]
]]( �]�]]�]˝] � ` ˛]` - n])
� g]	] ^� �]] ˛]]D Y -�] �]`å ı]`
]]˝ a]�]
k� ı]]�] -]�]` - n]) � a]ä]]^)�] � )	 k] 
]�]`

^� ˙ n]�]] �]+ 0	] k� ^
]4 � )˝]] -]�]]
n+E � n]�]] +` � k)D Z 0�]	 k] 
] k]�] œ] � k]

� +]E r�]] � Ÿ] ˝ a]�+] k) ^
]4 �] g+^&�] œ] k�
)]˙]] � k] ^)+] � ) gt&Hs S R[ ı]`
]]˝ a]�]
˙]]	]˝]] ˛]] ^� Ü]ˇ]]	] �]]˙]� œ] 	 k] “/��] “]
� ` �]˙]+ � k] �]`� a] � k] 0�] k� +�]]
 k] ^� �]]
˛]]D T RR �]�]) Ü]ˇ]]	] �]]˙]� œ] 	 k] �]`å
� k] �]+ � +	 k] k� ^
]4 �]å� ]�]] ^� �]+
�]`� a] k� �]˙]]�] �])-��]] � k] ^)+] � k)D U

RS 4� �]]) ^( ) ı]`
]]˝ a]�] 	 k] 0	]� k]
� +]E r˝] k] � Ÿ] /�] -]&�]` � ] �]] � tÎ
^˙]� k] ˝ a]�] �] g+^&�] œ] � ] )]˙]] � +˝ k] + k]Hs V

RT � k] ^( ) ^˘]

]] 0 k# E r/� k] � ]# ı])

]"� ] k&Is� W RU �]�]) 0�]	 k] � +]E
r�] œ]E /�]	 k] �]] � a])] ^� �]] n+Hs �]�]) � k]
- n]) �]` ä] k]) � k] ^˘]

]]	 k] 
]� k]E r/� k] � ]#
ı]) 
]"� ] k&Is� X RV ˝]�] ı]`
]]˝ a]�] 	 k]
�]`å � k] � a]�] � )	 k] k� ^
]4 �])-��]] � k]
^)+] � ) ^&�]] - n]) �]`� a] � k] � k] kå 
]�]O
�]]	 k] k� �]]&E Y � ]# ı]) 
]"� ]� ) �]])
$]
]	 k] k� ^
]4 �] Ÿ]ı] ^&�]]D Z

RW ^( ) � n]^	]� �]`� a] � k] )]˙�]ı]]
] k�
�]�]	] k� o-&)E - t]�]	] � œ] 
 k] �]4D
0	+ œ]	 k] � n]^	]� œ] � ` ı g])` ı]
]"	] � k]
�]+ t] � a]
]] ^
]�]]D R[ RX 0	+ œ]	 k] 0� k]
� Ÿ]˙]	]` � ı]å] ı]+	]]�]] - n]) � t]" œ] � ]
4� ˝]]˙] �]	]]� ) 0�] k� ^�]) ı]) )�]]D

RVBRTE RU � �]] r� ]# ı]) �]"� ]� ) �]])
$]�]Ds

RY � k] ä] k]) � k] ^˘]

]]� ) � +	 k] 
]� k]E r k+
�] g+^&�] œ] k� )]˙]]E �]
]]�]Is� R RZ � k]
	])� " � k] 0� k] ^�]) ı]) �]])	 k] 
]� k]E
0�] ı]) ˛ g]� 	 k] 
]� k] - n]) 0� k] � a]� � )
Ü]�]]�]� � )	 k] 
]� k]D S[ ˙]�] 0	+ œ]	 k]
0�]� ] � g]�] �]ä]]� 0å] ^
]�]]E ˝] k] �]+
� Ÿ]˙]	]` � ı]å] 0˝]]) ^&�]] - n]) 0�]` k�
� ı] kå 0� k] ı]+	]] ^&4D ^( ) � k] 0� k] � ]#
ı]) # œ]� 	 k] k� ^
]4 
 k] �]4D S SR 0�]
�]˝] �]�] n]	] 	]]�] � ] 4� -]&�]` k&+]˝]
� k] -] )+] ˛]] - n]) �]+ t] � k] � a]ä]) )+] ˛]]D
�]+ a� k)	 k] � ] )+	 k]�]]
]] ˛]] - n]) ^�] o� O
&) - n]) Î a( �] � ] ^ı]˝]] ˛]]D � n]^	]� œ] 	 k]
0� k] ˙]�])	] � k]�]] k� ^
]4 ı]� å] ^�
�]+ �]`� a] � ] �]]˝]	]] � ] � ]# � 0# ]� )

 k] ˘]
 k]D T

SS ^( ) � k] �]`� a] � k] � a]�]� a]˝]] 	]]�]
� ` ˙]�]+ 
 k] -]4E ^˙]�]� ] �]˝]
]�] n+E
r�] k]ı]å` �˛]]	]Ds U ST �]+ t] 0	+ œ]	 k] 0� k]
	]�]`
]` � o]ˇ])�] ^�]
]` &]�]O�]^&)] ^ı]
]]	 k]
� ` � k]^�]�] � `E V �]�]) 0�]	 k] 	]+™ ı]`D
SU 0	+ œ]	 k] 0� k] � ]# ı]) # œ]� ^&�]] - n])
0�] k� - k]æ	 k] k� ^
]4 ^˘]^¹�] t] $]
]™ ˝]]^�
˝]�] � ) �] œ� ^� ^� � k] �]] ^�]
 k]�]] - n])
0	 œ+ -]ı]�] � œ] �] t]" ^
]�]]D W SV �]+
˝]`�])] � o]"]� ˛]] - n]) 0	+ œ]	 k] 0� k] � ]#
ı]) # œ]� ^&�]]D SW 0�] ı]) ˙] k] /
]ä]]�]
˛]]E 0� k] ^
]�]� ) 1 ı]) 
]�]] ^&�]] �]�]]B
r�] g+^&�] œ] � ] )]˙]]Ds X SX - n]) 0	+ œ]	 k]
0�] k� �]]˛] & k] 
 a] k") œ] � k] �]` � ]# ı])

]"� ]�]]E 4� 0�] k� &]�]™ ˝])( - n])
g&�])] �]]�]™ ˝])( D Y SY �P SZ ˙] k]


] k]�] �]+ t] � k] � a]ä]) ) k+ ˛ k] � k] ^�]) ^+
]]O
^+
]]� ) 0�]� ` � k]/ää]˝]` � )	 k] 
]� k]E Z

RVBRY � �]] r˝ k])` ˙]�] + k]Is RVBRZ � �]]
r0� k] o&$�]˝]Ds RVBSR ��]&]�]�]` k&� œ]D
RVBSV � �]]	]` � a]]+ � )`] Z ]˙ k]D RVBSY
�-^˝]y � T k&� œ]D

-ˇ�]y RV
R �]˝] SXBRVORY

� g]+ RYBTZ

S � g]� STBRW

T �]˝] SRBTY

U �]˝] SXBS[OST
Ü k]
] TBRU

V � g]� STBS[OSV

W � g]+ RZBW

X Ü k]
] TBRT
Ü k]
] RTBSY

Y � g]+ RZBR

Z �]˝] SXBSUE SW

R[ �]˝] SXBSXOTR

�������������������

g&�])] � q]�]y
R � g]+ RZBT

S � g]+ RZBRW

T �]˝] SXBTS
� g]� STBSW

U �]˝] SXBTTOTX
� g]� STBTT
� g]+ RZBRX
/ì] RTBRS

V �]˙] WZBSR

W �]˙] SSBRY
� g]+ RZBSTE SU

X �]˝] SXBSZE TX
� g]� STBTY
� g]+ RZBRZ

Y �]˝] SXBTY

Z �]˙] SSBX
�]˙] R[ZBSV
�]�] VTBT

�]) a� �] RVBWOSZ RWZS



r- k) - k] � o]^&) � k] %]	 k]�]]
 k]E 0� k] ˝]`	]
^&	] k� o-&) �]	]]	 k]�]]
 k]I R T[ �]]˝]	]] k�
� ]# � � k] 	]`˘ k] 0˝])� ) � a]& � k] �]˘]]

 k]Ds TR /�]` ˝])+E Ü]ˇ]]	] �]]˙]� �]`
�]]_�¾]�] œ] k� �]]˛] ^�]
]� ) �]+ � +˝ k] a+4
-]ı]�] � œ] 0�]� ] �]ä]]� 0å] ) k+ ˛ k]E r/�]	 k]
g&�]) œ] � k] ˝] k] �]˘]]�]]E �]�]) � a]& � k] 	]+™

�]˘]] �]� ˝]]I S TS ä])] /�])]4
] � ]
)]˙]] �]�]`+ -�] �]]˝]	]] k� � ]# � � k]
	]`˘ k] ˝] k] 0˝] k) ˝]]^� +�] k&� œ] - n]) �]� `	]
� œ)Ds T �]+ t] ˝]� ^� ˙] k] -]&�]` 0�] k�
& k]	] œ] ˝])( � ]# ı]) ˛ k]E � k] �]` 0� k] � a])]O
�]
]] � + ) k+ ˛ k]D U

TT ˙]�] !# ] � o]"]� a+-]E ˝] k] ı g] k) k&�]
� œ] o-ˇ]� ]) !] �]�]] - n]) 	] n]� œ] � o] k" � ˝]�
!]�]] )+]D V TU 	] n]� œ] � o] k" � œ] �]`� a] 	 k]
ä] k]) � k] ı a]� ])]E r4�]`E 4�]`E �]]�]]
�]�]� ˝]]�]`Hs ^˙]�]� ] �]˝]
]�] n+E r� k] k)
ı])� k]��])E � k] k) ı])� k]��])E ˝ g]	 k] � a]� k] �] œ]
! k]å ^&�]]Hs W TV �]+ � a]	]� ) ı]]�]
�] kå a� ! 
] k]�] � +	 k] 
]� k]E r k&�] k]I �]+
4^
]�]]+ � k] ı a]� ]) )+] n+Ds TW ^( )
4� -]&�]` �]]�]� ) �]�]] - n]) 0�]	 k]
4� �ı o]˙] � k] �]¸` &]�]O�]^&)] � œ] a$�] k]O
� ) 	])� " ı]) )�]] - n]) 0� k] �]+ � +˝ k]
a+4 ı]`	 k] k� ^
]4 ^&�]]E X r k&�]˝ k] Ÿ+E 4^
]O

�]]+ /� k] 	]`˘ k] 0˝]])	 k] k� ^
]4 -]˝]] n+
�]] 	]+™Ds TX 
 k]^� 	] �]`� a] ä] k]) � k]
^˘]

]]�]] - n]) 0�]	 k] &�] ˝] k]å ^&�]]D� Y

TY ˝]�] � o]^&) � ] ı])&] Z 1 ı]) � k]
	]`˘ k] ˝]� ( "� ) & k] a"� kå + k] �]�]]D R[

TZ ˙]�] 0�] k� �]]�]	 k] �] kå � k]	]]O-( O
�]) � 	 k] k&�]] ^� 0�]� ` �] n]˝] ı]) �]]O

RVBT[E TS ��]&]�]�]` k&� œ]D RVBTT
� �]]	]` & k]ı]+) � )`] RS ]˙ k]D � �]]	]` & k]O
ı]+) � )`] T ]˙ k]D RVBTX � �]] r-]^�])`
�] t]�] �]`Ds RVBTZ � �]] r�]˝]ı]^˝]Es
^˙]�]� ` � �]]	] k� 	]`˘ k] �] n] � n]^	]� + k]˝ k] ˛ k]D

�]] a+-] ˝] k] 0�]	 k] � +]E r�]]� “/ �]+
o/�]]	]E ı])� k]��]) � ] � k]"] ˛]]Ds R

U[ �]+ t] a� ! - n])˝ œ] �]` ˛]™E ˙] k] g&)
�]å` k&�] )+` ˛]™D 0	]� œ] �]^)�]�] �]�]O
&
]`	]`E ! k] k" �]] g� �] - n]) �] k]� k]�] � ` �] t]
�]^)�]�] - n]) �]
] k]�]` �]` ˛]™D S UR � k]
- n])˝ œ] 0�] k� �]]˛]O�]]˛] )+˝]` ˛]™
- n]) ˙]�] �]+ �]
]`
] � œ] ˛]] ˝]�] 0�]� `
� k]�]] � )˝]` ˛]™D T �]+ t] - n]) �]` � “/
- n])˝ œ] ˛]™ ˙] k] 0�] k� �]]˛] �]Î �]
 k]�]
-]�]` ˛]™D

US & k]ı]+) � ]( ` �]`˝] ˘ a]� ` ˛]` - n])
�]+ ˝ n]�]])` � ] ^&	] ˛]] �]]	]` �]�˝] � k]
ı]+
 k] � ] ^&	]D UT /�]^
]4 -^)�]^˝]O
�]]+ � ] )+	 k]�]]
]] � g]� a]( �]+ t] -]�]] ˙] k]
ˇ]� “]O�]�]]� � ] 4� /ää]˝]&]) �]&��] ˛]]D
�]+ � a]& �]` ı])� k]��]) k� )]˙] k� -]	 k]
� ] o/˝]ä]]) � ) )+] ˛]]D �]+ ^+��]˝]
� ) k� ı]`
]]˝ a]�] k� �]]�]	 k] �]�]] - n]) 0�]	 k]
�]`� a] � ` 
]]�] �] t]�]`D U UU �]�]) ı]`
]]O
˝ a]�] � k] ˝]]˙˙ a]�] a+-] ^� �]`� a] �]]� “/
�]) ˘ a]� ] n+D /�]^
]4 0�]	 k] � k]	]]O-( O
�]) � k] � a]
]]� ) ı g]!] ^� �]] �]+ �])
˘ a]� ] n+D UV ı]`
]]˝ a]�] 	 k] � k]	]]O-( �])
� k] �]+ ı]� ] � ) 
 k]	 k] k� �]]& ^� �]+
�]) ˘ a]� ] n+E 0�]� ` 
]]�] � g]� a]( � k]
�] Ÿ]ı] &`D UW ˝]�] � g]� a]( �]^æ�]] �]
]O
�]
] �])`&� ) 
 k] -]�]] - n]) 0�]	 k] �]`� a]
� ` 
]]�] 	]`˘ k] 0˝]])` - n]) 0� k] �]
]O
�]
] � œ] 
]ı k]"� ) 4� � ì]� � œ] )�] ^&�]]E V

˙] k] ˘]¸]	] �] k]&� ) �]	]]�]` �]�]` ˛]`D - n])
� ì]� k� Ë]) ı]) 4� ı]˝˛]) 
 a]æ� ]� )
0� k] � o]& � ) ^&�]]D W UX 
 k]^� 	] �]^)�]�]
�]�]&
]`	]` - n]) �] k]� k]�] � ` �] t] �]^)�]�] 0�]
˙]�]+ � k] k&�]˝]` )+™ ˙]+ t] 0� k] )�]]
�]�]] ˛]]D X

RVBUT � �]] r�]+]�]�]]Ds RVBUW � �]]
r��]])� � ì]Ds

-ˇ�]y RV
R �]˝] SXBTZOUS

�]) RUBVY

S � g]� STBTV

T �]˝] RWBU

U �]˝] SXBUU
Rı]˝] SBST

V �]˝] SXBUV
� g]� STBUU

W �]˙] SSBR
�]˝] SXBUWOUZ

X �]˙] WZBSR
� g]+ RZBSZ

Y �]˙] TRBV
�]˝] SXBV[
� g]� STBUW
� g]+ RZBT[

Z ^	]� “] SWBTROTT
/ì] WBRZ

R[ �]˝] SXBVR
� g]� STBUV
/ì] R[BRZE S[

�������������������

g&�])] � q]�]y
R �]˝] SXBVU

� g]� STBUX

S �]˝] SXBVVE VW
� g]� STBUZ

T � g]� YBSE T

U ��] SRBSSE ST
�]˝] SXBVXE VY
� g]� STB
V[OVS
� g]+ RZBTY

V �]�] VTBZ

W �]˝] SXBVZE W[
� g]� STBVT
� g]+ RZBU[

X �]˝] SXBWR
� g]� STBVV

RWZT �]) a� �] RVBT[OUX



RW ˙]�] �]�˝] � ] ^&	] R �]`˝] �]�]]E
˝] k] �]^)�]�] �]�]&
]`	]`E �]] g� �]

� ` �] t] �]^)�]�] S - n]) �]
] k]�]` 	 k] � a]�]� g]O
&]) �]�]]
 k] �])` k& ˝]]^� -]� ) �]`� a] k�
�])`) ı]) 
]�]] t4D T S � k] +�˝ k] k� ı]+
 k]
^&	] � a]�]+O� a]�]+E ˙]�] � g])˙] ^	]� 
]] +`
˛]]E � ì]� ı]) -]�]™D U T � k] -]ı]�]
� œ] � + )+` ˛]™E r� n]	] +�]] k) ^
]4 � ì]
k� � at]+ � k] ı]˝˛]) +"]4�]]Hs U �]�])

˙]�] 0	+ œ]	 k] 	]ä]) 0# ]� ) k&�]]E ˝] k]
ı]˝˛]) ı]+
 k] � k] +` g&) 
 a]æ� ] a+-] ˛]]E
/�] k� �]]�]˙ g]& ^� �]+ �] a+˝] �]å] ˛]]D V

V ˙]�] � k] � ì] k� o-&) �]�]™E ˝] k] 0	+ œ]	 k]
k&�]] ^� 4� 	] n]˙]�]]	] �] k( & ˘] k]�]] ı]+	 k]

&]�]™ ˝])( � n]# ] n+ - n]) � k] n+)]	] )+
�]�]™D W 0�]	 k] 0	]� k] � +]E r n+)]	] �]˝]

RWBS � �]] r��]])� � ì]Ds

+ k]D R ˝ a]�] �]`� a] 	]]�])` � k] gt%æ )+` + k] 	]E
^˙]� k] � ]# ı]) 
]"� ]� ) �]]) $]
]] �]�]]
˛]]H 0� k] •ä]&] � ) ^&�]] �]�]] n+ S - n])
�]+ �]+ t] 	]+™ n+D �]+ ˙]�]+ k&�] k] ˙]+ t]
0� k] )�]] �]�]] ˛]]D T X ˙]]- k] - n])
˙]]� ) ı]˝])�] - n]) �]]� ` ˘ k]
] œ] � k] � + k]E
F�]+ ˝ a]�]� k] ı]+
 k] �]
]`
] ˙]]4�]]D U �]+ t]
˝ a]�] 0� k] k&�] k]� k]E # `� ˙ n]�]] 0�]	 k] ˝ a]�]� k]
� +] ˛]]DGs V Y /�]^
]4 ˙]�] � k] �]]+)
^	]� 
]™ ˝] k] � k] � ì] � k] �]]�]™D � k] ˛])O˛])
� t]ı] )+` ˛]™ - n]) /�] � &) n+)]	] ˛]™ ^�
0	 œ+ a� ! �]�]�] 	]+™ -] )+] ˛]]D 0	+ œ]	 k]
^� �]` � k] a� ! 	]+™ �]˝]]�]] �] œ]^� � k]
�] a+˝] $)` a+ “/ ˛]™D� W

RWBY ��]]� k] ı a])]	]` �]) k]� k]� o]& +�˝]^�]^ı]�] œ]
k� � a]˝]]^]� �]) a� �] � ` ^� ˝]]] -]�]y Y ı])

�]˝�] + k] ˙]]˝]` n+D -^˝]y � T k&� œ]D

-ˇ�]y RW
R ^	]� “] S[BYE Z

S �]˝] SYBR

T � g]� STBVVE
VW

U � g]� SUBR
� g]+ S[BR

V � g]� SUBSE T

�������������������

g&�])] � q]�]y
R � g]� SUBU

S �]) YBTR
� g]� RYBTT
Ü k]
] UBR[

T �]˝] SYBVE W

U �]˝] SWBTS
�]) RUBSY

V �]˝] SYBX

W �]˝] SYBY
� g]� SUBZ

� g]� ]
k� � a]˝]]^�]� � a]�]�]�])`

�]]) o]�]

R ^˛]� a]^( � a]�] k� 	]]�] LROUM

^˙]ì]] “/�]E � g]+		]] ]ı]^˝]��]] k&	 k]�]]� k] k� ˙]	�]
� ` �]^�]
�]�]]�]` � )˝]] n+ LVOSVM

^˙]ì]] “/�]E �]`� a] k� ˙]	�] � ` �]^�]
�]�]]�]`
� )˝]] n+ LSWOTYM

�]^)�]�]E /�]`^�]]] � k] ^�]�]	 k] ˙]]˝]` n+ LTZOUVM

�]^)�]�] �]+ k]�]] � ] � a]�]�]]	] � )˝]` n+ LUWOVWM

� g]+		]] � ] ˙]	�]C 0�]� ] 	]]�] )�]]
�]�]] LVXOWWM

˙]� )�]]+ � ` �]^�]
�]�]]�]` LWXOY[M

S �]`� a] � ] ˙]	�] LROXM

��]� “] g&˝]E ˘])�]]+ œ] � k] ^&�]]�]` ^&4 LYOS[M

�]˝]	]] - n]) � a]Ã � )	]] LSROSUM

^�]�] k]	]E �]�]`+ � k] k&�]˝]] n+ LSVOTVM

+		]] ]˘˘ k] k� ]] k) � œ] a� ! ]˝]]˝]` n+ LTWOTYM

� k] 	]]�])˝] �] n]"˝ k] Ÿ+ LTZE U[M

RS �]]�] � ] �]`� a] � o]^&) � œ] LUROVSM

T � g]+		]] � k]�]] � )	]] � a]Î � )˝]] n+ LRE SM

� g]+		]] ]ı]^˝]��]] � k]	 k] � ] Ü]˘]])
� )˝]] n+ LTOS[M

�]`� a] � ] ]ı]^˝]��]] LSRE SSM

�]`� a] �]�]`+ � ` � o]�]]�]�]` LSTOTYM

U � n]˝]]	] 	 k] �]`� a] � k] a( �]�]]	 k] � `
� k]^�]�] � ` LRORTM

�]) a� �] RWBRQ� g]� ] �]]) o]�] RWZU



�]`� a] 	 k] �]�]`�] � œ] Ü]˘]]) � a]Î ^� �]] LRUE RVM

	]]�])˝] � œ] �]`� a] a#� )]�]] �]�]] LRWOT[M

� ( )	] g+�] k� �]�]]O�]) � œ] LTROTXM

�]�] n]	] � ` �]]�] - n]) ]]� ` �] k]�] œ] � k] #`�
� )˝]] n+ LTYOURM

˙]] �]`� a] 4� o]˝] � œ] + k]˝]] n+ ˝] k] �]`å 0� k] gt%æ
� k]˝]` n+ LUSOUUM

V ˘]�]˝� ]) � k] �]!^�]�] t] ı]� å` �]�]™C
� a]Î -]˝]` ˘ k]� k] LRORRM

� k]æ` #`� ^� �]] �]�]] LRSORWM

�]`� a]E �]� � k] k� �]] k) a+4 � k] #`�
� )˝]] n+ LRXOSWM

� k]�]` � k]  a]�]]˝]] n+ LSXOTSM

0ı]�]]�] k� ]] k) � œ] �]�]]�] LTTOTZM

W �]`� a] r�]˝] k� ^&	] � ] Ü]� a]s LROVM

� g]� k] +]˛]�]]�]] -]&�]` #`� + k]˝]] n+ LWORRM

RS Ü k]^
]˝] LRSORWM

�]`� a] ^�]�]]˝]] - n]) ˘ o]�]] � )˝]] n+ LRXORZM

� a]�] - n]) a&�] � ` �]˙]+ LS[OSWM

a&��]	] œ] � k] ı�]]) � )	]] LSXOTWM

& k]
] �]�]]	]]  o]& � ) k] LTXOUSM

ı k]å -ı]	 k] ( �] � k] ˙]]	]] ˙]]˝]] n+ LUTOUVM

ı]�� ` 	]™�] ı]) ]	]] �])C ^]	]] 	]™�]�]]�]]
�]) LUWOUZM

X � k]	]]O-( �]) � ] ^�]��]]�] LROR[M

	]] “/	] � œ] �]`� a] 4� ^�]ˇ]�]] k�  k] k" � k] •ä]&]
� )˝]] n+ LRRORXM

� g]+		]] ]ı]^˝]��]] k&	 k]�]]� k] � ` ˝]])`( LRYOT[M

%`# ı]`æ` � k] ^ˇ]�� ])] �]�]] LTROTVM

4� ı]]^ı]	] � k] �]]( ^� �]] �]�]] LTWOV[M

� ä “] � k]	 k]�]]�] œ] � ` ^�]�]]�] LUROUTM

Y �]`� a] k� �]]˛]O�]]˛] ˙]]	 k]�]]�]` - n])˝ œ] LROTM

]`˙] ] k]	 k]�]]� k] � ` ^�]�]]�] LUOYM

�]`� a] 	 k] ^�]�]]� œ] ��] œ] &™ LZE R[M

]`˙] ] k]	 k]�]]� k] � ` ^�]�]]�] � ] �]˝]�]]
�]�]�]]�]] LRRORVM

&`ı]� %� � ) 	]+™ )�]] ˙]]˝]] LRWORYM

�]`� a] � ` �] t] - n]) 0�] k� �]] “/ LRZOSRM

�]`� a] ˝ g]( ]	] �] o]˝] � )˝]] n+ LSSOSVM

�]`� a] a&
" ��]� “] g&˝] œ] � k] � g]-) œ] � œ]
� k]˙]˝]] n+ LSWOTZM

�]]/) � `  k]"`C 4� - n])˝] �]`� a] � ] � ı]å]
g!˝]` n+ LU[OVWM

Z RS ˘ k]�] œ] � k] Ü]˘]]) � ` ^+&]�]˝ œ] LROWM

k+) k] k&�]E �]`� a] k� ]] k) � œ] � a]	]� )
0�]�]	] � œ] LXOZM

�]`� a] 	 k] VE[[[ � k] ^�]�]]�]] LR[ORXM

ı]˝])�] ]˝]]˝]] n+ ^� �]`� a] +` �]�]`+ n+ LRYOS[M

�]`� a] � ` �] n]˝] � ` �]^�]
�]�]]�]` LSRE SSM

�]˘˘]] ˘ k]�]] � n]	] n+ LSTOSXM

�]`� a] � ] Î ı] ]&�]] LSYOTWM

a&
" ��]� “] g&˝] k� � ä k] � œ] ı]å] �]å� ] #`�
a+-] LTXOUT� M

�]`� a] 4� ]]) ^( ) -ı]	]` �] n]˝] � `
�]^�]
�]�]]�]` � )˝]] n+ LUT�]OUVM

˘ k]� k] ]+�] � )˝ k] Ÿ+ ^� � n]	] ]å] n+ LUWOUYM

˙] k] +�]] k) ^�]�]]( 	]+™E �]+ +�]] k)
�]]˛] n+ LUZE V[M

�]]�]^)�] œ] � ] 4� �] t]�] �]`� a] � k] a#� )]
k&˝]] n+ LVROVWM

�]`� a] � ] ˘ k]�]] ]	]	 k] k� ^�]4 ��]] � œ) LVXOWSM

R[ �]`� a] X[ ˘ k]�] œ] � k] � k]˙]˝]] n+ LRORSM

ı]�˘]]˝]]ı] 	] � )	 k]�]]� k] �]+) œ] � k]
^ˇ]�� ])˝]] n+ LRTORWM

X[ ˘ k]� k] �] n]"˝ k] Ÿ+ LRXOS[M

^ı]˝]] � ` ˝]])`( � ` ^˙]�]	 k] 	]î] �] k]�] œ] ı]) �� ı]]
� ` LSROSUM

&�]]� a] �]]�])` � ` ^�]�]]�] LSVOTXM

�]`� a]E �]^)�]�] - n]) �]])˛]] k� �]) ı]) LTYOUSM

RR Ü]]˛ “]	]] n� � k] � œ) LRORTM

-]&� “] Ü]]˛ “]	]] LSOUM

ı]^�]¾] �]_�˝] � k] a&
" ��]� “] g&˝] œ] � k]
^	]� ]�]] LRUOSTM

a&
" ��]� “] g&˝] �] n]"˝]] n+ LSUOSWM

�]˘˘]] � a]�] LSXE SYM

�] k]	]] � ] ^˘]	+ LSZOTSM

�])`) � ] &`ı]� LTTOTWM

� ı]"` ˇ]� “] � a]Í - œ] � k] ^ˇ]�� ])] LTXOVUM

RWZV � g]� ] �]]) o]�]



RS ( )`^�]�] œ] � ] �]�]`) LROTM

ı])� k]��]) � k] $) k]E o/�]]	] � k] 	]+™ LUOXM

�]�]`+ � k] ��]`� ]) � )	 k]�]]�]] LYORSM

� g]� “] -�]`) -]&�]` � ` ^�]�]]�] LRTOSRM

•˘]˝]] � )	]] ! k]å & k] LSSOTUM

! k]"] � ao]$ LTSM

˙]]�]˝ k] )+	]] LTVOU[M

^�]��]]�]�] k]��] - n]) ^�]��]]�]�]]˝]`
Ü] o]ˇ]� LUROUYM

�] o]^˝] 	]+™E g( " $]�]	 k] LUZOVTM

�]]�] �]�˝] � ] �]˝]�]] �]�]�]	]] LVUOVWM

�]�] kå ^	]ı]"]	]] LVXOVZM

RT ı]�˘]]˝]]ı] � ) k] �])	]] 	]]�] + k] ˙]]- k]� k] LROVM

o-˙]`) k� ] t]�] ı k]å � ` ^�]�]]�] LWOZM

�]˝] k� ^&	] a� ]å` - n])˝] � k] ˘ o]�]]
^� �]] LR[ORXM

)] “/ k� &]	 k] - n]) �]�]`) � ` ^�]�]]�] LRYOSRM

� t]� k) &)�]]ä k] � k] ˙]]	 k] k� ^�]4 � o]�]
 “]
ä]Î )` LSSOT[M

r0�] �] k]�]å`s k+) k] k&�] � k] LTROTTM

�]Î �]� k]�] k� ^�]4 �]`� a] � ] a&�] LTUE TVM

RU ˙]�] k]&) � ] ) k]�]` �]˝] k� ^&	] #`� ^� �]]
�]�]] LROWM

� a]& � k] ! k]"] �]�]�]	 k]�]]�]] � k]+�]]	]
]	] k] LXORRM

0	 œ+ 	�] n]˝]] & k] ˙] k] ]&� k] � œ] a� ! 	]+™ k&
�]� ˝ k] LRSORUM

0	] � k]+�]]	] œ] � ` ^�]�]]�] ˙] k] ]+]	]]
]	]]˝ k] Ÿ+ LRVOSUM

˘ k]�]] ]	]	 k] � ` � `�]˝] LSVOTTM

	]�]� ˙] k] ��]]& �] k] k& LTUE TVM

RV �] k]�]` a+ “/ � k]å � ` ^�]�]]�] LROXM

�] k]4 a+4 ^�]� k� � ` ^�]�]]�] LYOR[M

�] k]4 a+4  k] k" � ` ^�]�]]�] LRROTSM

RW  k] “/�]]	] Ü] o]ˇ]� � ` ^�]�]]�] LRORTM

F˛] k] kå � œ] �]) k]� k] k� �]]�]� E ] a+˝] � œ] �]`G LR[M

� ]	 g]	] - n]) ı])� k]��]) � ] )]˙] LRUORYM

-�]`) -]&�]` - n]) �]]ä]) � ` ^�]�]]�] LRZOTRM

RX ^�]��]]�] � ` )]+ � œ] ]]ˇ]]C �]]( ` - n])
^�]��]]�] LROWM

^	]� �� k] &]�] LXOR[M

&�] � k]æ` #`� a+4 LRRORZM

ı])� k]��]) � ] )]˙] n� � k] -]4�]] LS[OTXM

ı])� k]��]) � ] )]˙] r˝ a]�+] k) +` ]`˘] n+s LSRM

r� g]˝] � ` ı]˝	]` � k] �]]& )�] k]s LTSM

RY +]) 	] �]]	]	 k]�]]�]` ^�]ˇ]�]] � ` ^�]�]]�] LROYM

( )`�]` - n]) � )O�]� g]�]	 k]�]]�]] LZORUM

�]`� a] - n]) ]˘˘ k] LRVORXM

4� -�]`) -^ˇ]� ])` � ] �]�]]�] LRYOT[M

�]`� a] 4� ]]) ^( ) -ı]	]` �] n]˝] � `
�]^�]
�]�]]�]` � )˝]] n+ LTROTUM

o-ˇ k] ^�]�]])` � ` - t]� œ] #`� + k] �]�]™ LTVOUTM

RZ �]`� a]E ˙]�� “/ k� �]) �]�]] LROR[M

&�] �]`	]] ˘] t]&` � ` ^�]�]]�] LRROSXM

�]`� a] )]˙]] � ` n+^�]�]˝] � k] &]^�]�]
+ k]˝]] n+ LSYOU[M

�]`� a]E �]Î �]� k]�] k� ^�]4 ) k]�]] LUROUUM

�]`� a] 	 k] � o]^&) � k] � a]Ã ^� �]] LUVOUYM

S[ �]`� a] k� -^ˇ]� ]) ı]) �]�]]�] 0#]�]] �]�]] LROYM

� g]	] � )	 k]�]]� k] ]]�]]]	] œ] � ` ^�]�]]�] LZORZM

ı])� k]��]) - n]) �]î]]" LS[OSWM

�] k) a+- œ] k� •ä]&] + k]	 k] k� ]] k) � œ]
�]�]]�] LSXOU[M

�]�]`+E &]^�]& � ] ^�] “( 4� � o]�]˙]H LUROUUM

�]]_�¾]�] œ] k� ]] k) � œ] ˘ k]˝]]�]	]` LUVOUXM

SR ä]Î )˝]� o]& ^�]ˇ]�]] k� & k] ı n]� k] LROUM

-]� k] + k]	 k]�]]�]` �]"	]]- œ] � ` ^	]�]]	]` LVOTWM

� a]ÃE ] kå � g] o� ı]E �]+]�]])`E -� ]�] LR[E RRM

�]Î �]� k]�]E ( n]˙] � k] ^�])] a+-] LS[M

)]
 �" œ] k� ^�]4 ˝]�] ^� �]] �]�]] �]�˝] LSUM

o/�]]	] k�  k] k" � ] -]	]] LSXM

o-˙]`) k� ı k]å � ` ^�]�]]�] LSZOTTM

- t]�] œ] � œ] 	]™& 	] -]	 k] & k] LTUOTWM

�]`� a] � o]^&) � œ] ^�]�]]˝]] n+ LTXE TYM

SS �]]˙]� E �]`� a] � k] �]])	 k] � ` �]]^ä]�]
� )˝ k] Ÿ+ LROWM

� g]� ] �]]) o]�] RWZW



R -]&)�]`�] ^˛]� a]^( 
 a]�]E ^˙]	] �]˘˘]`
�]"	]]- œ] ı]) +�] �]�] �]� `	] � )˝ k]

Ÿ+E 0	 œ+ ^
]�]	 k] � ] � ]�] �] a+˝]O� k] 
] k]�] œ] 	 k]
-ı]	 k] +]˛] � œ] ^
]�]]D R S 0�]` ˝])+E ˙] k]

] k]�] � a]Î -]˝] � k] /	] �]]˝] œ] k� ˘]��]&`&
�]�]]+ ) k+ S - n]) +� œ] ı])� k]��]) � ] � o] k&�]
� a]	]]	 k]�]]
 k] � k]�]� �]	 k]E 0	+ œ]	 k] �]` � k] �]]˝ œ]
+�] ˝]� ı] at+˘]]�]` Ÿ+D T T � Ÿ]	 k] �]` # ]	]]
n+ ^� � Ÿ] ˝ a]� k] � k] �]])` �]]˝ œ] ˝] “� k� � a]˝]]O

^�]� ^�]
]^�]
 k]�]]) o%�] � k] ^
]� gt]E ^˙]	] k�
�]] k) � œ] � Ÿ]	 k] � a]Î -]˝] � k] �]+`O�]+` ı]˝]]

]�]]�]] n+ U U ˝]]^� ˝ g] ı]� ` ˝])+ ˙]]	 k]
^� ˙] k] �]]˝ œ] ˝ a]� k] ä]�]]	]` ˝] n]) ı]) ^�]�]]�]`
�]�]` ˛]™ � k] �]) k]� k] k� 
]]�]� Ÿ+D V

V ^˙]	] ^&	] œ] k+) k] k&�]� W �] g+^&�]] ı])
)]˙] � ) )+] ˛]]E 0	] ^&	] œ] ˙]� )O
�]]+ 	]]�] � ] 4� -]&�]` �]]˙]� ˛]]D
�]+ -^�]�]]+ k� &
] � ] ˛]] X - n])
0�]� ` ı]˝	]` � ] 	]]�] /
]`^�]�]] ˛]]E ˙] k]
+]Î 	] k� � o]�] � k] ˛]`D W � k] & k]	] œ] ı])O

RBV ��]&]�]�]` k&� œ]D

� k]��]) � ` 	]ä]) � œ] 	 k]� ˛ k]E �] œ]^� � k]
�]+ k]�]]� � ` �]�]` -]�]]- œ] - n])
� ]	 g]	] œ] � k] �]]	]˝ k] ˛ k] - n]) 0	]� ] ˘]]
]O
˘]
]	] � k]&]�] ˛]]D X 
 k]^� 	] 0	] k� � k] “/
�]˘˘]] 	]+™ ˛]] �] œ]^� /
]`^�]�]] �] t]�] ˛]`
- n]) � k] & k]	] œ] � g] kæ + k] ˘ a] k� ˛ k]D

Y -�] k4�]] a+-] ^� ˙]� )�]]+ ı])O
� k]��]) k� �]]�]	 k] �]]˙]� � ] � ]�] � ) )+]
˛]] R �] œ]^� �]+ 0�] k� &
] � ` �]])` ˛]`D
Z �]]˙]� ı]& k� ^)�]]ä] k� � a]˝]]^�]� ˙]�]
ˇ g]ı] ˙]
]]	 k] � ` 0�]� ` �]])` -]�]`E S

˝] k] �]+ �]+ k]�]]� k� � o]^&) k� o-&)
�]�]]D T R[ ˇ g]ı] ˙]
]]	 k] k� �]˝]E 
] k]�] œ]
� ` �]])` �]`å �]]+) Ü]]˛ “]	]] � ) )+` ˛]`D
RR ˝]�] ˙]� )�]]+ k� �]]�]	 k] �]+ k]�]]� � ]
��]� “] g&˝] Ü]� " a+-]D �]+ ˇ g]ı] � ` � k]&` k�
&]�]™ ˝])( �]å] ˛]]D RS 0� k] k&�]� )
˙]� )�]]+ 0
]�]	] � œ] ı]å �]�]] - n]) �] a+˝]
$) �]�]]D RT 
 k]^� 	] ��]� “] g&˝] 	 k] 0�]� k]
� +]E r˙]� )�]]+ �]˝] $)E �] œ]^� ˝ k])`

RBWE ZE RR �-^˝]y � V k&� œ]D

-]^�])` ( �]+ � ` ˝ n]�]])` LXORTM

Ü]� a] k� � o]ˇ�]]O�] k]˙] � ` � a]Î -]˝] LRUOS[M

r� a]�]� k] �]À])` � )	 k]�]]� k] � ] +]˛] � k] k) �]]˛]
� k]ä] ı]) n+s LSROSTM

�])�]]O�])�] ]+�] ^� ^� � k] ]å] �]�]�]]
˙]]4 LSUOSXM

�]`� a] 	 k] ^� �]] )]˙] � ] � )]) LSYOT[M

0�]	 k] � +] ^� ı]˝])�] 0�]� ] /	]� ])
� k)�]] LTROTUM

˝ n]�]]) )+	 k] � ` ä]Î )˝]C & k] ˝]�]�]] œ) LTVOTYM

˙ n]˝ g]	] ı]+]å ı]) �]`� a] � ` Ü]]˛ “]	]] LTZOUWM

�]`� a] � ` ^�])�˝]])` LUXOVTM

ı]˝])�] 0� k] ˙]]	]	 k] � k] /	]� ])
� )˝]] n+ LVUOWSM

�]`� a] � ` ^�]��]` 0å]�]` �]�]` LWTOWVM

�]+]�]�]] k� �]]�]	 k] � a]� &�]] LWWOXRM

ST �]`� a]E ı]`�]]˝ a]�] - n]) k+) k] k&�] k� �]]�]	 k] LROSVM

�]`� a] - n]) & k] -ı])]^ˇ]�] œ] � k] � ]# ı]) �]"� ]
^&�]] �]�]] LSWOUTM

r˝ g] � k] k) �]]˛] ^( )& n]�] � œ] + k]�]]s LUTM

�]`� a] � ` �] n]˝] LUUOUZM

�]`� a] � k] &( 	]]�]] �]�]] LV[OVWM

SU �]`� a] •ä]&] + k] �]�]] LRORSM

/��]]1 �] k� )]�˝ k] ı]) LRTOTVM

�]`� a] ˘ k]�] œ] k� �]]�]	 k] Ü]� " a+-] LTWOUZM

�]`� a] ��]� “] ˘]�]] �]�]] LV[OVTM

-ˇ�]y R
R � g]+ S[BT[E TR

S � g]+ RVBSX
Rı]˝] VBR
Sı]˝] RBRW

T /ì] SBT

U Ü k]
] RBR

V � g]+ S[BT[E TR

W �]˝] SBR

X R/˝] SUBTE R[

�������������������

g&�])] � q]�]y
R R/˝] SUBRE RZ

S/˝] YBRU
S/˝] TRBS

S ^	]� “] T[BXE Y

T ^	]� “] U[BV

RWZX � g]� ] �]]) o]�]QRBRT



^�]		]˝ œ] � a]	] 
]` �]�]` Ÿ+D ˝ k])` ı]˝	]` /
]`O
^�]�]] �] t] �]	 k]�]` - n]) ˝ k] k) ^
]4 4� � k] k"
� k] ˙]	�] k&�]`D ˝ g] 0�]� ] 	]]�] � g]+		]]
)�]	]]D R RU ˝ a]� k] �] a+˝] � a]�]` ^�]
 k]�]`
- n]) ˝ g] -]	 o]& � k)�]]D �] a+˝]O� k] 
] k]�]
0�] �]˘˘ k] k� ˙]	�] ı]) � a]^�]�] t] �]	]] t4O
� k] S RV �] œ]^� �]+ �]+ k]�]]� � ` 	]ä])
� œ] �]+]	] + k]�]]D T �]�]) 0� k] &]�]O�]^&)]
�]] �])]�] ^�]
] a� 
] 	]+™ ı]`	]` n+D U �]+
-ı]	]` �] t] k� �]� “] � k] +`� ı])� k]��]) � `
ı]^�]¾] �]_˝] � k] �])ı g]) + k]�]]D V RW �]+
�] a+˝]O� k] /�])]4^
]�] œ] � k] 0	] k� ı])� k]��])
�]+ k]�]]� k� ı]]�] �]]ı]�] 
 k] -]4�]]D W

RX - n]) �]+ 4^
]�]]+ ˙ n]� k] ˙] k]�]� - n])
�]_˝] k� �]]˛] ı])� k]��]) k� -]� k]O-]� k]
˙]]4�]] X ˝]]^� ^ı]˝]]- œ] � ] ^&
] ı]
]"O
� ) �]˘˘] œ] ˙ n]�]] � ) k& Y - n]) ˙] k] -]�]]
	]+™ �]]	]˝ k] 0	 œ+ k4�]` � a]^Ã k& ˙] k] 	 k]�

] k]�] œ] � œ] + k]˝]` n+D /�] ˝])+ �]+ �]+ k]�]]�
k� ^
]4 k4� k] 
] k]�] œ] � k] ˝ n]�]]) � k)�]] ˙] k]

0�] k� �] k]��] + œ]Ds Z

RY ˝]�] ˙]� )�]]+ 	 k] ��]� “] g&˝] � k] � +]E
r� Ÿ] /�] �]]˝] � ] �]� `	] n� � k] � tÎ ^�
� Ÿ] ^ı]˝]] �]	 gt]�]]H �] œ]^� � Ÿ] � g]æ] + k]
˘ a]� ] gt+ - n]) � k])` ı]˝	]` � ` �]` 0î] %
]
˘ a]� ` n+Ds RZ ��]� “] g&˝] 	 k] 0�]� k] � +]E
r� Ÿ] ^˙]ì]] “/
] gt+ R[ - n]) ı])� k]��]) k�
�]]�]	 k] +]^ä]) )+˝]] gt+D RR � a]� k] ˝ a]�]� k] �]]˝]
� )	 k] - n]) �]+ � a]�]�]�])` � a]	]]	 k] k� ^
]4
� k]˙]] �]�]] n+D S[ �]�]) k&�]I ˝ g] � gt]�]]
+ k] ˙]]4�]] - n]) ^˙]�] ^&	] ˝]� � k] �]]˝ œ]
ı g])` 	] + k] ˙]] t4E 0�] ^&	] ˝]� ˝ g] �] k]
] 	]+™
�] k� �]] �] œ]^� ˝ g]	 k] � k])` �]]˝] œ] � ] �]� `	]
	]+™ ^� �]]E ˙] k] ˝]�] �]˝] ı]) ı g])` + œ]�]`Ds
SR /�] & n])]	] 
] k]�] �]]+) ˙]� )�]]+ � ]

RBRVORXE SVE SYE TS �-^˝]y � V k&� œ]D
RBRV � �]] rı n]&] + k]	 k] k� ı]+� k] � k] +`Ds
RBRX ��]&]�]�]` � œ] rÍ -]�]C 	]��]]s k&� œ]D

o/˝]ä]]) � )˝ k] ) k+D � k] ˝]]˙˙ a]�] � )	 k] 
]� k]
^� 0� k] � o]^&) � œ] /˝]	]` k&) �] œ] 
]�] )+`
n+D SS ˙]�] �]+ �]]+) -]�]]E ˝] k] a� !

�] k]
] 	]+™ �]� ]D � k] �]�]�] �]4 ^� ä]Î )
0�]	 k] -�]`O-�]` � o]^&) � œ] � k] “/ &� “]	]
k&�]]� n+D �]+ 0	]� k] /�]]) œ] � œ] �]]˝] � )˝]]

)+] - n]) � gt]�]] )+]D ST ˙]�] 0�]� `
ı]^�]¾] � k]�]]� k� ^&	] ı g] k) a+4E ˝] k] �]+
-ı]	 k] �]) 
] n]" �]�]]D

SU a� ! ^&	] œ] �]]& 0�]� ` ı]˝	]` /
]`O
^�]�]] �]� “]�]˝]` a+ “/D �]+ ı] t]˘] �]+`	 k] ˝]�
-ı]	 k] �]) � k] 	]+™ ^	]� 
]`D �]+ � +˝]`
˛]`E SV r/	] ^&	] œ] �]+ k]�]]� 	 k] � a]�] ı])
� k]+)�]]	]` � ` n+D 0�]	 k] � a]�] ı]) ˇ�]]	]
^&�]] n+ ˝]]^� 
] k]�] œ] k� �]`˘] � k] � k])` �]&O
	]]�]` g&) � k)Ds R

SW /
]`^�]�]] k� ! k# �]+`	 k] � œ] ı])O
� k]��]) 	 k] ^˙]ì]] “/
] ��]� “] g&˝] S � k] �]
]`
]
k� 	]]�])˝] �]+) � œ] SX 4� at� �]])` T k�

ı]]�] � k]˙]]D 0�]� ` � t]�]	]` � g]� a]( 	]]�] k�
4� -]&�]` � k] + k] ˘ a]� ` ˛]` ˙] k] &]^�]& k�
�])]	 k] � k] ˛]]D 0�] at� �]])` � ] 	]]�] �]^)O
�]�] ˛]]D U SY ˙]�] �]+ ��]� “] g&˝] �]^)O
�]�] k� �]]�]	 k] -]�]]E ˝] k] 0�]	 k] �]^)O
�]�] � k] � +]E r� a]�] )+I ı])� k]��]) � `
�]å` -]�]`�] ˝ a]�] ı]) n+D �]+ k]�]]� ˝ k] k)
�]]˛] n+Ds SZ �]�]) �]+ � a]	]� ) �]+
�] a+˝] �]�])] �]�]` - n]) �] k]˘]	 k] 
]�]` ^�
k4� k] 	]�]�� ]) � ] �]] �]˝]
]�] + k] �]� ˝]]
n+D T[ ˝]�] ��]� “] g&˝] 	 k] 0�]� k] � +]E

r�]^)�]�]E �]˝] $)I �] œ]^� ˝ g]	 k] ı])� k]��])
� ` �]å` -]�]`�] ı]]�]` n+D TR k&�]I ˝ g]
�]� “]�]˝]` + k]�]` - n]) 4� � k] k" � k] ˙]	�]
k&�]`D V ˝ g] 0�]� ] 	]]�] �]`� a] )�]	]]D W

TS �]+ �]+]	] + k]�]] X - n]) ı])�]OÜ]ˇ]]	]
� ] � k]"] � +
]]4�]] Y - n]) �]+ k]�]]�

RBSS � �]] r-	] k]�]` �]"	]] k&�]`Ds RBST
� �]] r˙]	]O� k]�]]Ds

-ˇ�]y R
R � g]� RBVZE W[

S � g]� RBVXE VY

T � g]� XBSY

U ^�] WBSE T
�]˝] RRBRY

V ^�]� “] RBV
) k]�] ZBR[ORS

W �]�]] UBW

X �]˝] RRBRTE RU
�]˝] RXBR[ORS

Y �]�]] UBVE W

Z �]�] U[BT
�]�]] TBR

R[ &]	] YBRW
&]	] ZBSR
� g]� RBSWE SX

RR /ì] RBXE RU

�������������������

g&�])] � q]�]y
R 0˝] T[BSSE ST

R�]�] RBR[E RR

S &]	] YBRW
� g]� RBRZ

T �]�] XBRU

U �]˝] RBRY

V �]�] UBU

W �]˝] RBSROST
� g]� SBSR

X ^( �] SBZORR
R˝]` WBRV

Y �]˝] SXBVU
� g]+ RBUZ

� g]� ] RBRUOTS RWZY



ı])� k]��]) 0�] k� ı a])� k] &]^�]& � ` )]˙]O
�]À` 0� k] k&�]]D R TT �]+ )]˙]] �]	]� )
�]] g� �] k� �])]	 k] ı]) +� k]�]] ˝]� )]˙]
� k)�]] - n]) 0�] k� )]˙] � ] � �]` o-˝] 	]+™
+ k]�]]Ds S

TU �]�]) �]^)�]�] 	 k] ��]� “] g&˝] � k]
� +]E r� a]� k] �]˘˘]] n� � k] + k] �]� ˝]] n+E
� Ÿ] ˝] k] at� �]])` gt+Hs� T TV ��]� “] g&˝] 	 k]
0�]� k] � +]E rı])� k]��]) � ` ı]^�]¾] �]_˝]
˝ a]�] ı]) -]4�]` U - n]) ı])�]OÜ]ˇ]]	] � `
�]_˝] ˝ a]�] ı]) !] ˙]]4�]`D /�]^
]4
˙] k] ı n]&] + k]�]] �]+ ı]^�]¾] V - n]) ı])� k]��])
� ] � k]"] � +
]]4�]]D W TW k&�]I ˝ k])`
^)�˝ k]&]) /
]`^�]�]] ^˙]� k] �] t]�] � +] ˙]]˝]]
˛]]E �]+ �]` � a]æ]ı k] � œ] �]� “]�]˝]` a+ “/ n+D �]+
4� � k] k" � k] ˙]	�] k&	 k]�]]
]` n+ - n]) �]+
0�]� ] !# ] �]+`	]] n+D TX �] œ]^� ı])O
� k]��]) k� � at]+ � k] ^	]� 
]` � k] “/ �]` �]]˝]�
	]]� a]�]^� 	] 	]+™ + k] �]� ˝]`Ds X TY ˝]�]
�]^)�]�] 	 k] � +]E r k&�]I � Ÿ] ˝] k] �]+ k]�]]� � `
&]�]` gt+I ˝ g]	 k] ˙ n]�]] � +] n+E � n]�]] +` � k] k)
�]]˛] + k]Ds ˝]�] �]+ ��]� “] g&˝] 0�] k� ı]]�] � k]
˘]
]] �]�]]D

TZ 0	] ^&	] œ] �]^)�]�] 	 k] ˙]
&`O˙]
&`
˝ n]�]])` � ` - n]) ı]+]å` /
]] k� � œ] �] g+&]
k� 4� �]+) k� ^
]4 ^	]� 
] ı]å`D

U[ �]+ ˙]� )�]]+ k� �]) ı] at+˘]` - n])
0�]	 k] /
]`^�]�]] � k] 	]�]�� ]) ^� �]]D
UR ˙ n]� k] +` /
]`^�]�]] 	 k] �]^)�]�] � ]
	]�]�� ]) � a]	]]E 0�] k� ı k]" � œ] �]˘˘]] 0!
]
ı]å] - n]) /
]`^�]�]] ı]^�]¾] �]_˝] � k] �])
�]�]` US - n]) ä] k]) � k] �] k]
] 0# `E r˝ g]
- n])˝] œ] � œ] �]�]� k] ˇ]	�] n+I ˝ k] k) �]� “] � ] ( 
]
�]` ˇ]	�] n+I UT �]+ � k] k) ^
]4 ^� ˝]	]]

RBTU � �]] r� Ÿ]	 k] ^� �]` -]&�]` k� �]]˛] �] n]	]O
� o] o]ˇ] 	]+™ )� k] Ÿ+Ds RBTX � �]] rı])� k]��])
k� ^�]4 a� ! �]`Ds RBTYE UVE UW �-^˝]y

� V k&� œ]D

�]å] �]��]]	] n+ ^� � k] k) Ü]� a] � ` �] t] � k] k) ı]]�]
-]�]` n+I UU �] œ]^� k&�]I ˙ n]� k] +` ˝ k] k)
	]�]�� ]) � ` -]�]]ä] � k] k) � ]	] œ] � œ] ı]å`E
� k] k) ı k]" � œ] �]˘˘]] � a]�]` � k] 0!
] ı]å]D
UV ˝ g] /�]^
]4 �]` ˇ]	�] n+ ^� ˝ g]	 k] �]� `	]
^� �]]E �] œ]^� �]+ k]�]]� � ` ˙] k] �]]˝ œ]
˝ a]�]� k] � +` �]�]` Ÿ+E � k] �]�] ı g])` + œ]�]`Ds

UW ˝]�] �]^)�]�] 	 k] � +]E r� Ÿ]� �]+ k]�]]�
� ] � a]�]�]]	] � )˝]` gt+ R UX - n]) � k])]
^&
] � k] k) 0Ã])� ˝] “] ı])� k]��]) � ` �]˙]+
� k] � a]�]` � k] g( 
]] 	]+™ �]�]] )+] S

UY �] œ]^� 0�]	 k] -ı]	]` &]�]` � ` &`	]
&�]] ı]) ˇ�]]	] ^&�]] n+ T - n]) -�]
� k] �]])` ı]`^æ�] t] � a]� k] � a]�]` � +] � œ)�]`D U

UZ �] œ]^� �]_˝]�]]
]` ı])� k]��]) 	 k] � k])`
�]]^˝]) �] kåO�] kå � ]�] ^� 4 Ÿ+ - n]) 0�]� ]
	]]�] ı]^�]¾] n+D V V[ ˙] k] 0�]� ] $)
�]]	]˝ k] Ÿ+E 0	] ı]) 0�]� ` &�]] ı]`æ`Oı]`æ`
˝]� �]	]` )+˝]` n+D W VR 0�]	 k] -ı]	 k]
�]]ä a]- œ] � ` ˝]]� ˝] ^&�]]�]` n+ - n]) ^˙]	]� ]
^&
] �]� o]$ � k] �])] ˛]] 0	 œ+ ^˝]˝])O^�]˝])
^� �]] n+D X VS 0�]	 k] -^ˇ]� ]) )�]	 k]O
�]]
] œ] � k] 0	]� ` �]À` � k] 	]`˘ k] 0˝]])]
n+ Y - n]) &`	]O+`	] œ] � k] t1 ˘]] ^� �]] n+D Z

VT 0�]	 k] � g]�] œ] � k] �])ı k]" -˘!` ˘]`ä œ]
&` Ÿ+E R[ ˙]�]^� & n]
]˝]� o]& œ] � k] �]]
]`
+]˛] 
] n]"] ^&�]] n+D VU �]+ -ı]	 k] � k]�]�
/�])]4
] � k] �]+])] k&	 k] -]�]] n+
- n]) ˙ n]�]] 0�]	 k] +�]] k) ı a])�] œ] � k] �]]&]
^� �]] ˛]]E RR VV 0� k] -ì]]+�] - n]) 0�] k�
� o]�]� ı]) �]&]O�]&] ˝]� &�]] � )	]] �]]&
)+]Ds RS VW �]^)�]�] � )`�] ˝]`	] �]+`	 k]
˝]� /
]`^�]�]] k� �]]˛] )+` - n]) ^( )
-ı]	 k] �]) 
] n]" -]�]`D

VX /
]`^�]�]] k� ^&	] ı g] k) a+4 - n])
0�]	 k] 4� � k] k" � k] ˙]	�] ^&�]]D VY ˙]�]

RBUW � �]] r� k])] ) k]�]O) k]�]Ds �]&]�]�]` � œ]
r˙]`�]	]s k&� œ]D RBVV ��]]yE r]`˙]Ds

-ˇ�]y R
R S�]�] XBYE RS

�]˙] RTSBRR
�]�] ZBX
�]�] RRBRE R[
^�]� “] STBV
�]˝] RBR

S &]	] SBUU
&]	] XBRTE RU
/ì] RBY

T �]�] XBRU
�]˝] RBSUE SV

U �]˝] RBRYE S[

V � g]+ WBWYE WZ

W �]˝] RUBTT
� g]+ RBTSE TU
� g]+ S[BTR

X 0˝] RYBRU
�]˝] RZBSW

�������������������

g&�])] � q]�]y
R R�]�] SBR

S S�]�] SSBT
�]�] UTBT
+] TBRY
˝]`˝] RBT
�] g+ SV

T R�]�] RBR[E RR

U � g]� RRBSX

V �]˙] XRBRZ
�]˙] RRRBZ

W �]˙] R[TBRX

X S�]�] SSBSY

Y -�] RSBRZ

Z R�]�] SBX

R[ R�]�] SBV
�]˙] TUBR[
�]˙] R[XBZ

RR �]˙] ZYBT
�]�] URBYE Z

RS 0˝] RXBRZ
�]` XBS[
�]�] TBRW

RWZZ � g]� ] RBTTOVY



0�] k� ı]å k]^�]�] œ] - n]) ^)�˝ k]&]) œ] 	 k] � a]	]]
^� �]+ k]�]]� 	 k] 0�] ı]) �]å` &�]] � ` n+E
˝] k] 0	+ œ]	 k] 0�] k� �]]˛] � a]^�]�] t] �]	]]�]™D R

VZ -]#� œ] ^&	] � k] 0�] �]˘˘ k] � ] �]˝]	]]
� )	 k] -]4D S � k] 0�] k� ^ı]˝]] ˙]� )O
�]]+ k� 	]]�] ı]) 0�]� ] 	]]�] )�]	 k]
˙]] ) k+ ˛ k]D W[ 
 k]^� 	] �]˘˘ k] � ` �] t] 	 k]
� +]E r	]+™I 0�]� ] 	]]�] � g]+		]] + k]�]]Ds
WR ˝]�] � k] 0�]� k] � +	 k] 
]� k]E r˝ k] k) ^)�˝ k]O
&]) œ] � œ] � k] ^� �]` � ] �]` �]+ 	]]�] 	]+™
n+Ds WS ^( ) 0	+ œ]	 k] �]˘˘ k] k� ^ı]˝]]

� k] /�]]) œ] � œ] ı g]!] ^� �]+ 0�]� ] �]]
	]]�] )�]	]] ˘]]+˝]] n+D WT 0�]	 k] 4�
˝]�˝]` � t]�]�]]�]` - n]) 0�] ı]) ^
]�]]E
r/�]� ] 	]]�] � g]+		]] + k]�]]Ds T �]+ k&�]O
� ) �]�] n+)]	] )+ �]4D WU 0�]` �]å`
˙]� )�]]+ � ` ä]�]]	] � a]
] �]�]` - n]) �]+
^( ) � k] �] k]
]	 k] 
]�]] U - n]) ı])� k]��]) � `
˝]])`( � )	 k] 
]�]]D WV 0	] k� -]�]O
ı]]�] )+	 k]�]]
 k] �]�]` 
] k]�] œ] ı]) $) !]
�]�]]D �] g+^&�]] k� ı]+]å` /
]] k� � œ] +)
˝])( /	] �]]˝] œ] � ` ˘]˘] “] + k]	 k] 
]�]`D
WW ^˙]˝]	 k] 
] k]�] œ] 	 k] �]+ �]�] � a]	]] � k] �]	] � œ]
�] k]˘]	 k] 
]� k]E r�]+ �]˘˘]] �]å] + k]� ) �]]
�]	 k]�]]Hs /�]^
]4 ^� �]+ k]�]]� � ] +]˛]
�]]� “/ 0�] �]˘˘ k] ı]) ˛]]D

WX ^( ) 0�]� ] ^ı]˝]] ˙]� )�]]+
ı]^�]¾] �]_˝] � k] �]) �]�]] - n]) �]+
�]^�]��]�]]�]` � )	 k] 
]�]]E WY r/�]O
)]4
] k� ı])� k]��]) �]+ k]�]]� � ` ˙]�]˙]�]O
� ]) + k]E V �] œ]^� 0�]	 k] -ı]	 k] 
] k]�] œ] ı])
ˇ�]]	] ^&�]] n+ - n]) 0	 œ+ a!"� ])] ^&
]]�]]
n+D W WZ 0�]	 k] -ı]	 k] � k]�]� &]^�]& k�

�])]	 k] X � œ] +�]] k) ^
]4 4� �]_˝]�]]
]`
0Ã])� ˝] “] ı n]&] ^� �]] Y n+E� X[ # `�

RBVYE WWE WYE XW �-^˝]y � V k&� œ]D
RBWZ ��]]yE r4� 0Ã]) � ] �]™�] ^	]� ]�]]
n+Ds �]&]�]�]` � œ] r�]™�]s k&� œ]D

˙ n]� k] 0�]	 k] Ü]]˘]`	]� ]
] k� ı]^�]¾] �]^�]��]O
�]˝]]- œ] k� � at]+ � k] � +
]�]]�]] ˛]]D R

XR 0�]	 k] �]˝]]�]] ˛]] ^� �]+ +�]] k)
a&��]	] œ] � k] - n]) ˙] k] +�]� k] 	]( )˝] � )˝ k] Ÿ+

0	] �]�]� k] +� œ] a!"� ])] ^&
]]4�]]D S

XS �]+ +�]] k) ı a])�] œ] ı]) &�]] � )˝ k] a+4
-ı]	 k] ı]^�]¾] � )]) � k] �]]& � k)�]]E T

XT 0�] �]ı]˛] � k] ˙] k] 0�]	 k] +�]] k) ı a])� k]
-ì]]+�] � k] �]]�]` ˛]`D U XU 0�]	 k] � +]
˛]] ^� �]+ +� œ] a&��]	] œ] k� +]˛] � k] a!å]� )
+� œ] �]+ �]��]]	] k&�]] ^� +�] ^	]$) + k]� )
0�]� ` ı]^�]¾] � k]�]] � œ) XV - n]) �]])`
•ä]&�]` 0�]� ` 	]ä]) œ] � œ] �]( ]&]) ) œ+ - n])
0�] k� 	 k]� �˝]) œ] k� � a]˝]]^�]� ˘]
]˝ k] ) œ+D
XW �]�]) � k] k) � k] k"E ˙]+ t] ˝]� ˝ k])` �]]˝] n+E
˝ g] ı])�]OÜ]ˇ]]	] � ] �]^�]��]�]˝]] � +
]]4O
�]]E /�]^
]4 ^� ˝ g] �]+ k]�]]� k� -]� k]O-]� k]
˙]]� ) 0�] k� ^
]4 )]�˝]] ˝ n]�]]) � k)�]]D V

XX - n]) 0�] k� 
] k]�] œ] � k] �]+ � o] k&�] k&�]]
^� �]+ 0	] k� ı]]ı] �]]( � k)�]] - n])
0	]� ] 0Ã]) � k)�]]D W XY �]+ +�]] k)
ı])� k]��]) � ` � k]�]
] � Í �]] � ` �]˙]+ � k]
+ k]�]]D ˙]�] �]+ � Í �]] � k)�]] ˝] k] �]]	] k]
+�] ı]) � a]�]+ � ] 0˙]]
]] ˘]�]� ]4�]]
XZ ˝]]^� ˙] k] t-ˇ k] k) � œ] - n]) �] n]˝] k� �]]4
� œ] � n] k# Ÿ+ 0	 œ+ �]+ ) n]�]	]` k& X - n]) +�]] k)
� &�] œ] � k] �] o]^˝] � ` )]+ ı]) 
 k] ˘]
 k]Ds

Y[ �]+ 
]å� ] �]å] + k]˝]] �]�]] - n])
&�]&]) �]_��]�]˝]�]]
]] o/�]]	] �]	]]D ˙]�]
˝]� 0�] k� ^
]4 /�])]4
] k� �]]�]	 k] -]	 k]
� ] �]˝] 	]+™ -]�]]E ˝]�] ˝]� �]+ �]`)]	]
/
]]� œ] � œ] )+]D

S 0	] ^&	] œ] �]î]]" � - n]� a]�˝ a]�] � `
˝])( � k] 4� ( )�]]	] ˙]])` a+-]

^� 0�] k� �]]î]]˙�]� k� �]�] 
] k]�] -ı]	]]O
-ı]	]] 	]]�] &ä “] � )] t4D S L�]+ ı]+
]`

SBR � � g]	]]	]` � œ] r n� �])Ds � �]] rı g])`
a&^	]�]]Ds

-ˇ�]y R
R � g]� RBRU

S 0˝] RXBR[E RS
� n]�] RSBSE T

T � g]� RBRT

U � g]� RBS[

V R)] RBUY
�]˙] URBRT
�]˙] XSBRY
�]˙] R[WBUY

W �]˙] RRRBZ
� g]� XBRW

X �]˙] RTSBRX

Y R�]�] SBR[

�������������������

g&�])] � q]�]y
R ^�]� “] STBV

&]	] ZBSU

S �]˙] R[WBR[

T 0˝] RXBX
� n]�] SWBUS
�]˙] R[WBUVE
UW

U 0˝] SSBRVORY
�]˙] R[VBYE Z
�]` XBS[

V �]�] U[BT
�]�]] TBR
�]˝] TBT

W �]) RBU

X �]˙] R[XBR[
�]�] ZBS
�]˝] UBRW

� g]� ] RBVZQSBS RX[[



	]]�]O^
]�]] “/ ˝]�] a+ “/ ˙]�] �]`^)^	]� a]�]E
�]`^)�]] � ] )]˙�]ı]]
] ˛]]DM T /�]^
]4
�]�] 
] k]�] 	]]�] ^
]�]�]]	 k] k� ^
]4 -ı]	 k]O
-ı]	 k] �]+) ˙]]	 k] 
]� k]E ˙]+ t] � k] ı n]&] a+4
˛ k]D U � g]� a]( R �]
]`
] k� 	]]�])˝] �]+)
� œ] )+˝]] ˛]]D �]+ &]^�]& k� �]]	]&]	] - n])
0�] k� � o]�] � ] ˛]]D /�]^
]4 �]+ �]` �] g+O
^&�]] � œ] &]^�]& k� �]+) �]�]] ˙] k] � k]˝]
 k] k+�] S

� +
]]˝]] n+ V ˝]]^� �]^)�]�] k� �]]˛]
-ı]	]] 	]]�] ^
]�]�]]4D �]^)�]�] -�] 0�]� `
ı]˝	]` �]	] ˘ a]� ` ˛]` T - n]) /�] �]˝] ı g] k)
^&	] œ] ı k]" � k] ˛]`D U W ˙]�] � k] � k]˝]
 k] k+�] � œ]
˛ k]E ˝]�] �]^)�]�] k� �]˘˘]] ˙]	]	 k] � ] �]�]�]
-] �]�]]D X 0� k] � k]"] a+-]E ˙] k] 0�]� ]
ı]+
] n]# ] ˛]]D V 0	 œ+ #+)	 k] k� ^
]4
�])]�] � œ] � k] “/ � �])] 	]+™ ^�]
]] ˛]]E /�]O
^
]4 �]^)�]�] 	 k] �]˘˘ k] � k] � ı] kå � ` ı]^¸�] œ]
� œ] 
]ı k]"� ) 4� ˘])	]` � œ] )�]]D W

Y 0�] /
]] k� � œ] a� ! ˘])�]] k+ �]` ˛ k]E
˙] k] � n]&]	] œ] � œ] )+� ) )]˝] � k] -ı]	 k] � ao]$ œ]
� ` )�]�]]
]` � ) ) k+ ˛ k]D Z �]+ k]�]]�
� ] 4� ��]� “] g&˝] -˘]]	]� 0	] k� �]]�]	 k]
-]� ) �]å] + k] �]�]] - n]) �]+ k]�]]� � `
�]^+�]] � ] ˝ k]˙] 0	] k� ˘]]) œ] ˝])( ˘]�]�
0# ] - n]) � k] �] a+˝] $) �]4D R[ �]�])
��]� “] g&˝] 	 k] 0	]� k] � +]E r$) k] �]˝]D
k&�] k]I � Ÿ] ˝ a]� œ+ 4� � a]�]�]�])` � a]	]]	 k]

-]�]] gt+ ^˙]�]� k] �]�] 
] k]�] œ] � k] �] a+˝] � a]�]`
^�]
 k]�]`D RR -]˙] &]^�]& k� �]+) X � œ]
˝ a]�+] k) ^
]4 4� 0Ã]) � )	 k]�]]
]] ı n]&]
a+-] n+D Y �]+` �]�]`+ Ü]� a] n+D Z RS 0� k]

ı]+˘]]	]	 k] � ` �]+ ^	]�]]	]` n+B ˝ a]�] 4�
^�]� a] � k] � ı] kå � ` ı]^¸�] œ] � œ] ^
]ı]"] a+-]
˘])	]` � œ] ı]]- k]� k]Ds RT ˝]�]` -˘]]	]�
0�] ��]� “] g&˝] k� �]]˛] ��]� “] � ` 4� �]å`
� k]	]] R[ ı])� k]��]) � ` �]^+�]] � )˝]` a+ “/
- n]) �]+ � +˝]` ^&�]]�]` &`E RU r��]� “]

SBZE RVE SSOSU �-^˝]y � V k&� œ]D

� œ] ı])� k]��]) � ` �]^+�]] + k] - n]) ˇ])˝]` ı])
0	] 
] k]�] œ] � k] �] o]^˝] ^�]
 k] ^˙]	]� k] ı])� k]��])
� a]�] n+Ds

RV ˙]�] ��]� “] g&˝] �]]ı]�] ��]� “] ˘]
 k] �]4E
˝] k] ˘])�]] k+ 4� O g&�] k) � k] � +	 k] 
]� k]E r˘]
] k]
+�] � k]˝]
 k] k+�] ˘]
 œ] - n]) ˙] k] �]+ k]�]]� 	 k] +� œ]
�]˝]]�]] n+ �]+ k&�]� ) -] t4Ds RW ˝]�]
� k] ˙]
&`O˙]
&` �]4 - n]) 0	+ œ]	 k] �]+ t] �]^)O
�]�] - n]) � g]� a]( � k] k&�]] - n]) 0�] ^�]� a]
� k] ˘])	]` � œ] ı]]�]]D RX ˙]�] ˘])�]]+ œ] 	 k]
0�] �]˘˘ k] � k] k&�]]E ˝] k] 0	+ œ]	 k] � k] �]])`
�]]˝ œ] �]˝]]�]™ ˙] k] ��]� “] g&˝] 	 k] 0�] k� �]] k)
� œ] � +` ˛]™D RY ^˙]˝]	] œ] 	 k] ˘])�]]+ œ] � `
�]]˝ œ] � a]	]™E � k] �]�] ˝]]˙˙ a]�] � )	 k] 
]� k]D
RZ �]�]) �]^)�]�] 	 k] /	] �]�] �]]˝] œ] � k]
-ı]	 k] ^&
] � œ] � o]˙] k]� ) )�]] R - n]) �]+
/	] k� �]˝]
]�] k� �]] k) � œ] �]+)] “/ � k] �] k]˘]	 k]

]�]`D S[ ˝]�] ˘])�]] k+E ı])� k]��]) � `
�]å] “/ - n]) 0�]� ] � a]�]�]]	] � )˝ k] a+4 
] n]"
�]4D ˙ n]�]] 0	 œ+ �]˝]]�]] �]�]] ˛]] 0	+ œ]	 k]
�]�] a� ! � n]�]] +` � a]	]] - n]) k&�]] ˛]]D

SR -]# ^&	] �]]& ˙]�] �]˘˘ k] � ]
�]˝]	]] � )	 k] � ] �]�]�] -]�]]E S ˝] k]
0�]� ] 	]]�] �]`� a] )�]] �]�]]D �]+ �]+`
	]]�] ˛]] ˙] k] ��]� “] g&˝] 	 k] 0�] k� �]� “] � œ] ı]å	 k]
� k] ı]+
 k] �]˝]]�]] ˛]]D T

SS ^( ) ˙]�] � g]�]] k� � ]	 g]	] k� � a]˝]]O
^�]� 0	 œ+ � a]Ã � )	 k] � ] �]�]�] -]�]]E U

˝] k] � k] 0� k] �]+ k]�]]� k� �]]�]	 k] ı k]�] � )	 k] k�
^
]4 �]Î �]
 k]�] 
 k] -]4E ST # `� ˙ n]�]]
�]+ k]�]]� k� � ]	 g]	] � œ] ^
]�]] n+B r+ k)�
ı]+
] n]# ] �]+ k]�]]� k� ^
]4 ı]^�]¾] #+)]�]]
˙]]4Ds V SU - n]) 0	+ œ]	 k] �]+ �]^
]&]	]
˘]æ]�]] ˙] k] �]+ k]�]]� k� � ]	 g]	] � œ] �]˝]]�]]
�]�]] n+B r( ]�˝]] � ] 4� ˙] k]å] �]] � � g]O
˝]) k� & k] �]˘˘ k]Ds W

SV - n]) k&�] k]I �]Î �]
 k]�] � œ] ^�]�] k]	]
	]]�] � ] 4� -]&�]` ˛]] ˙] k] 	 k]� - n])

-ˇ�]y S
R �]˝] RBRW

S R�]�] RWBR
�]` VBS
�]˝] SBW

T � g]� RBSWE SX

U �]˝] RBRY

V �]˝] RBSV

W �]�] VTBS

X R�]�] S[BW

Y �]�] ZBW

Z Ü k]
] SBTW
^( �] SBRR

R[ &]	] XBR[
Ü]� VBRR

�������������������

g&�])] � q]�]y
R � g]� SBVR

S 0˝] RXBR[E RS
� n]�] RSBSE T

T �]˝] RBS[E SR
� g]� RBT[E TR

U � n]�] RSBSE U

V ^	]� “] RTBSE RS
^	]� “] SSBSZ
^�] TBRT
^�] YBRX

W � n]�] RSBWE Y

RX[R � g]� ] SBTOSV



ı])� k]��]) � ] �]˝] ˛]]D 0�] ı]) ı]^�]¾]
�]_˝] ˛]` - n]) �]+ 0�] �]�]�] k� o/˝]O
ä]]) � œ] ˛]] ˙]�] ı])� k]��]) /�])]4
] � k]
^&
]]�]] k&�]]D R SW /˝]	]] +` 	]+™E ı])O
� k]��]) 	 k] ı]^�]¾] �]_˝] � k] 0�] ı]) ä]]^+)
^� �]] ˛]] ^� ˙]�] ˝]� �]+ �]+ k]�]]� k�
�]�]`+ � k] 	] k&�] 
 k]E ˝]�] ˝]� �] n]˝] � ]
� at]+ 	]+™ k&� k]�]]D SX -�] �]+ ı]^�]¾]
�]_˝] � k] 0�]] k) ˙]]	 k] ı]) � o]^&) � œ]
-]�]]D ˙]�] 	]	 k+ �]`� a] � k] 0�] k� �]]˝]]O
^ı]˝]] o-&) 
]] ) k+ ˛ k] ˝]]^� � ]	 g]	] � ]
^)�]]ä] ı g])] � œ)E S SY ˝]�] ^�]�] k]	] 	 k]
�]˘˘ k] � k] -ı]	]` �] t]+ œ] � œ] ^
]�]] - n]) ı])O
� k]��]) � ` �]å] “/ � )	 k] 
]�]]E SZ r k+
�]] k) ˙]+]	] k� �]]^
]� E -�] ˝ k])] �]+
&]�] �] o]^˝] � k] �]) �]� ˝]] n+ T �] œ]^� ˙ n]�]]
˝ g]	 k] �]]&] ^� �]] ˛]]E T[ � k])` - t]�] œ] 	 k]
0� k] k&�] ^
]�]] n+ ^˙]�] k� ä]^)4 ˝ g] 0Ã])
� k)�]] U TR - n]) ^˙]� k] ˝ g]	 k] ^&�]] n+
˝]]^� �]�] k&�] œ] k� 
] k]�] 0� k] k&� œ]D V

TS �]+ )]� �" œ] � ` - t]�] œ] � k] ı])&] +"]	 k]
k� ^
]4 4� ) n]�]	]` W n+ - n]) ˝ k])`

Ü]˙]] /�])]4
] � ` �]^+�]] n+Ds TT ˙]�]
�]˘˘ k] k� �]] k) � œ] � k] �]]˝ œ] � +` ˙]] )+`
˛]™E ˝] k] 0�] k� �]]˝]]O^ı]˝]] �] kå n+)]	] ˛ k]D
TU ^( ) ^�]�] k]	] 	 k] 0	 œ+ �]` -]�]`�] &`
- n]) 0�]� ` �] t] �]^)�]�] � k] � +]E r k&�]I
�]+ /�])]4
] � œ] �] a+˝] œ] k� ^�])	 k] X - n])
�] a+˝] œ] k� ^( ) � k] 0# 	 k] � ] � ])�] + k]�]] Y

- n]) 4� k4�]` ^	]�]]	]` + k]�]] ^˙]�] k�
^�]
]]( �]]˝ œ] � ` ˙]] t4�]`D Z TV L- n])
˙]+ t] ˝]� ˝ k])` �]]˝] n+E 4� 
 o]�]` ˝]
]�]])
˝ k] k) -])Oı]]) + k] ˙]]4�]`M R[ ˝]]^� �] a+˝] œ]
k� ^&
] � œ] �]] n+E �]+ � a]
]� ) �]]�]	 k]

-]4Ds
TW �]+ t] +		]] 	]]�] � ` 4� �]^�]��]O

�]_˝]	] ˛]`E ˙] k] �] a+˝] � g]æ` ˛]`D �]+

SBSWE TZ �-^˝]y � V k&� œ]D

-]� k]) �] k]¾] k� ( 	 g]4
] � ` � k]"` ˛]`D
�]]&` k� �]]& �]+ ^�] “( �]]˝] �]]
] ˝]�
-ı]	 k] ı]^˝] k� �]]˛] )+ ı]]�]` ˛]`D
TX ^( ) �]+ ^�]ˇ]�]] + k] �]�]` - n]) -�]
0�]� ` 0î] YU �]]
] ˛]`D �]+ � o]^&) ˙]]	]]
� �]` 	]+™ ! k]å˝]` ˛]` - n]) 0ı]�]]�] - n])
^�]		]˝ œ] � )˝]` a+ “/ )]˝]O^&	] ı]^�]¾] � k]�]] � œ]

]�]` )+˝]` ˛]`D TY �]+ # `� 0�]` �]å`
�]+ t] -]�]` - n]) ı])� k]��]) � ] ˇ]	�]�]]&
� )	 k] 
]�]` - n]) 0	] �]�]� k] ˙] k] �]Î �]
 k]�]
k� a!"� ] k) � ] o/˝]ä]]) � ) ) k+ ˛ k]E R 0�]

�]˘˘ k] k� �]] k) � œ] �]˝]]	 k] 
]�]`D
TZ ˙]�] � g]� a]( - n]) �]^)�]�] �]+ k]�]]�

k� � ]	 g]	] � œ] �]˝]]4 �]] k) � ]�] ı g] k) � )
˘ a] k� E S ˝] k] �]
]`
] � œ] -ı]	 k] �]+) 	]]�])˝]

] n]" �]4D T U[ �]+ �]˘˘]] �]æ˝]] �]�]]
- n]) ˝]]� ˝]�]) - n]) � a]^Ã�]]	] + k]˝]] �]�]]
- n]) ı])� k]��]) � ` -]�]`�] 0�] ı]) �]	]`
)+`D U

UR 0�] k� �]]˝]]O^ı]˝]] -ı]	 k] &�˝ g])
k� � a]˝]]^�]� +) �]]
] ( �]+ � ]

˝�] k]+]) �]	]]	 k] �]Î �]
 k]�] ˙]]�]] � )˝ k]
˛ k]D V US ˙]�] �]+ RS �]]
] � ] ˛]]E ˝] k]
� k] ˝�] k]+]) k� &�˝ g]) k� � a]˝]]^�]� �]Î O
�]
 k]�] �]4D W UT �]�]) ˝�] k]+]) k� ^&	]
�]˝�] + k]	 k] k� �]]& ˙]�] � k] 
] n]" ) k+
˛ k]E ˝] k] 0	]� ] 
]å� ] �]`� a] ı]` k! �]Î O
�]
 k]�] � œ] +` )+ �]�]]D �]�]) 0�] k� �]]˝]]O
^ı]˝]] � ] /�] �]]˝] ı]) ˇ�]]	] 	]+™ �]�]]D
UU 0	+ œ]	 k] �] k]˘]] ^� �]+ � a]�]]^( ) œ] � `
" k]
]` � œ] + k]�]]D /�]^
]4 0	+ œ]	 k] 4� ^&	]
� ] �]( ) ˝]�] � ) ^
]�]]D �]�]) /�] k�
�]]& � k] 0� k] -ı]	 k] ^)�˝ k]&]) œ] - n]) ˙]]	]O
ı]+˘]]	]�]]
] œ] � œ] gt%æ	 k] 
]� k]D UV 
 k]^� 	]
˙]�] �]+ 	]+™ ^�]
]]E ˝] k] � k] �]Î �]
 k]�]

] n]" �]4 - n]) 0� k] ˙]�]+O˙]�]+ gt%æ	 k]

]� k]D UW ˝]`	] ^&	] �]]& 0	 œ+ �]+ � o]^&)
� œ] ^�]
]]E ˙]+ t] �]+ ^�]�]� œ] k� �]`˘] � n]# ]

-ˇ�]y S
R �]�] U[BR

�]�] UZBRT

S � n]�] RSBWE X

T 0˝] UWBT[

U �]�] VSBR[
� g]� TBUE W
Ü k]
] UBRS

V �]�] U[BV

W �]�] ZBS
�]�] RRBR[
�]�] USBW
�]�] UZBW
�]˝] UBRW
Ü k]
] RTBUX
Ü k]
] SWBST

X �]�] YBRU

Y R a� ) RBSTE SU

Z Ü k]
] SYBSS
Rı]˝] SBXE Y

R[ � g]+ RZBSV

�������������������

g&�])] � q]�]y
R �]�] VSBZ

�]) RVBUT
� g]� SBSV

S � n]�] RSBW

T �]˝] SBST
� g]� RBSW

U � g]� SBVS

V ^	]� “] STBRUE
RV
��] RWBRW

W ^	]� “] TUBST

� g]� ] SBSWOUW RX[S



0	]� ` � a]	] )+] ˛]] - n]) 0	]� k] �]�]]
] � )
)+] ˛]]D UX ^˙]˝]	 k] 
] k]�] 0�]� ` � a]	]
) k+ ˛ k]E � k] �]�]` 0�]� ` �]�]�] - n]) 0�] k�
˙]�]]�] œ] � k] )+O)+� ) o&�] + k] ) k+ ˛ k]D R

UY ˙]�] 0�] k� �]]˝]]O^ı]˝]] 	 k] 0� k] �]+ t]
k&�]]E ˝] k] � k] �] a+˝] n+)]	] + k] �]4D 0�]� `

�] t] 	 k] 0�]� k] � +]E r� k]"]E ˝ g]	 k] +�]] k)
�]]˛] k4�]] �] œ] ^� �]]H k&�]E ˝ k])] ^ı]˝]]
- n]) � Ÿ] ˝ a]� k] ı]]�]
] œ] � ` ˝])+ gt%æ ) k+
˛ k]Is UZ 
 k]^� 	] 0�]	 k] 0	]� k] � +]E r˝ a]�]
� a]� k] �]+ t]O�]+ t] �] œ] gt%æ ) k+ ˛ k]H �]] ˝ a]�]
	]+™ ˙]]	]˝ k] ˛ k] ^� � Ÿ] -ı]	 k] ^ı]˝]] k� �])
� œ] + k] t1 �]]Hs S V[ �]�]) � k] 0�]� ` �]]˝]
� ] �]˝]
]�] 	]+™ �]�]�] �] k� D

VR ^( ) �]+ 0	] k� �]]˛] ˘]
]] �]�]]
- n]) 	]]�])˝] -] �]�]] - n]) 
]�]]˝]])
0	] k� -ˇ]`	] )+]D� T 0�]� ` �] t] 	 k] � k]
�]])` �]]˝ œ] -ı]	 k] ^&
] � œ] � o]˙] k]� ) )�]™D U

VS �]`� a] $`
]O$ n]
] - n]) � a]^Ã � œ] �]æ˝]]
�]�]] - n]) ı])� k]��]) - n]) 
] k]�] œ] � ` �� ı]]
0�] ı]) �]	]` )+`D

T �]î]]" ^˝]^�]^)� a]�] k� )]˙] k� RV� œ]
�]]
] � œ]E ^˙]�] & n])]	] ı a]_	˝]� a]�] ı]`
]]O

˝ a]�]E �] g+^&�]] � ] )]˙�]ı]]
] ˛]] - n])
k+) k] k&�]� V �]
]`
] � ] ^ä]
]]O�]]�]� ˛]]E

�]]˛] +` k+) k] k&�] � ] �]] “/ ^( ^
]ıı a]�]E /˝ g]O
n)�]] - n]) ¾]�] k]	]`^˝]�] /
]] k� � ] ^ä]
]]O

�]]�]� ˛]] - n]) ^
]�]]^	]�]]�]E -^�]
 k]	 k]
/
]] k� � ] ^ä]
]]O�]]�]� ˛]] S - n])
+		]] 4� Ü]ˇ]]	] �]]˙]� - n]) n� ( ] �]+]O
�]]˙]� ˛]]D W 0	+™ ^&	] œ] ı])� k]��]) � ]
� o] k&�] ˙]� )�]]+ k� � k] k" � g]+		]] X k� ı]]�]
�]`)]	 k] � œ] ı] at+˘]]D Y

T /�]^
]4 � g]+		]]E �])&	] 	]&` k�
-]�]Oı]]�] k� �]�]` /
]]� œ] � œ] ˙]]� )

SBVR � �]] r0	]� ` -]�]] �]]	]˝]] )+]Ds
TBR � �]]	]` k+) k] k&�] -_	˝]ı]]�]D �]&]�]�]`
k&� œ]D

Ü]˘]]) � )	 k] 
]�]] ^� 
] k]�] œ] � k] �]ı]^˝]��]]

 k]	]] + k]�]]E ˙] k] /�] �]]˝] � ` ^	]�]]	]` #+O
k)�]] ^� 0	+ œ]	 k] -ı]	 k] ı]]ı] œ] � ] ı]�˘]]O

˝]]ı] ^� �]] n+ - n]) � k] �]]( ` ı]]	]] ˘]]+˝ k]
Ÿ+E R U # `� ˙ n]�]] �]^�]��]�]˝]] �]�]]O

�]]+ � ` ^� ˝]]�] � œ] ^
]�]] n+E r� a]	] k]I
�]`)]	 k] � œ] � k] “/ ı a]� ]) )+] n+E F�]+ k]�]]�
� ] )]�˝]] ˝ n]�]]) � ) k]E 0�]� ` �]å œ� �]`ˇ]`
� ) k]D S V + k)� �]]"` �]) &` ˙]]4 - n])
+ k)� ı]+]å - n]) ı]+]å` �]ı]]" � ) &`
˙]]4 - n]) k" kæO� k] kæ )]�˝ k] �]`ˇ k] - n])
1 �]åO�]]�]å ˙]�]+ �]�]˝]
] � ) &` ˙]] t4D
W - n]) �]�] o/�]]	] k&� œ]� k] ^� ı])� k]��])
n� � k] 0Ã]) � )˝]] n+DGs� T

X ˙] k] �]`å � g]+		]] � k] �]ı]^˝]��]] 
 k]	 k]
-]˝]` ˛]`E �]+ 0�]� k] � +] � )˝]] ˛]]E
r- k) �] t]ı] k� � t]ı] k]
] k]E ^� �]	 k] ˝ a]� œ+
-]�]]+ � ) ^&�]] ^� ˝ a]�] -]	 k]�]]
 k] � +)
� k] �]]�] �]� ˝ k] + k]H U Y /�]^
]4 ı]�˘]]O
˝]]ı] ^&�]]	 k]�]]
 k] ( 
] ı n]&] � ) k]D � a]& � k]
�]+ �]˝] � + k]E F+�] ˝] k] -ì]]+�] k� � o]�]˙]
Ÿ+DG �] œ]^� � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� ı])O

� k]��]) /	] ı]˝˛]) œ] � k] -ì]]+�] k� ^
]4
� o]˝]]	] ı n]&] � ) �]� ˝]] n+D Z �]]� “/E
ı k]å œ] � ` ˙]å ı]) a� 
+]å] )�]] ˙]]
˘ a]� ] n+D +) �]+ ı k]å ˙] k] -˘!] ( 
]
	]+™ k&˝]]E 0� k] � ]"� ) -]�] � œ] �] œ]�
^&�]] ˙]]4�]]Ds V

R[ ˝]�] �]`å 0�]� k] ı g]!˝]` ˛]`E r˝] k]
+� œ] �]] � )	]] ˘]]^+4Hs RR �]+ 0	]� k]
� +˝]]E r^˙]�] -]&�]` k� ı]]�] & k] � ı] kå
+ œ]E �]+ 4� 0� k] k& k& ^˙]�] k� ı]]�] 4�
�]` 	]+™ n+D ^˙]�] k� ı]]�] �]]	 k] � ` ˘]`ä œ]
+ œ] �]+ �]` k4�]] +` � k)Ds W RS � )O
�]� g]
]	 k]�]]
 k] �]` � g]+		]] k� ı]]�] �]ı]^˝]��]]

 k]	 k] -]4D X 0	+ œ]	 k] 0�]� k] ı g]!]E r� a]Í E

TBU �-^˝]y � V k&� œ]D TBW � �]] r0Ã])
� )	 k] � ] ı])� k]��]) � ] ä]^)�]] k&� œ]� k]Ds

-ˇ�]y S
R �]˙] RRZBZZ

�]˝] XBSY
�]) RBSS
� g]+ XBRV

S � g]+ SBRW

T ^	]� “] S[BRS
��] VBRW
/( WBR
a� �] TBS[

U � g]� SBRZ

�������������������

-ˇ�]y T
V �]˝] RUBR

� g]� STBWE X

W �]˝] SWBVX
� g]+ RYBRT
� g]+ RYBSU
Ü k]
] UBVE W

X � g]+ RBW

Y � g]� RBY[

�������������������

g&�])] � q]�]y
R �]˝] TBRE S

�]) RBU
� g]� RBXWE XX

S �]˝] TBT
�]) RBT
� g]+ RBST

T �]�] U[BTOV
� g]� SBT[
Ü k]
] SYBSY

U �]˝] TBXOR[
�]˝] STBTT

V �]˝] XBRZ

W R˝]` WBRY
�]] g� SBRVE RW
R� g]+ TBRX

X �]˝] SRBTS
� g]� XBSZ

RX[T � g]� ] SBUXQTBRS



+� œ] �]] � )	]] ˘]]^+4Hs RT 0�]	 k]
� +]E r^˙]˝]	]] � ) �]	]˝]] n+ 0�]� k]
ä�]]&] � ` �] t]�]� �]˝] � ) k]Ds R RU ˙] k]
� k]	]] � œ] ˛ k] 0	+ œ]	 k] � g]+		]] � k] ı g]!]E
r+� œ] �]] � )	]] ˘]]^+4Hs 0�]	 k] � +]E
r^� �]` � k] �]˝] �]˝]]- k]� �]] ^� �]` ı])
� g]# ] /
]ä]]�] �]˝] 
]�]]- k]D S �]�]) ˝ a]� œ+
˙] k] ) k]ä]`O) k]"`� ^�]
]˝]` n+ 0�]` � œ] � a]�]
)+ k]Ds

RV 
] k]�] �]�]`+ k� -]	 k] � ` �]å`
-]�] 
]�]]4 ˛ k] - n]) �]�] 
] k]�] �]	]O+`O
�]	] � g]+		]] k� �]] k) � œ] �] k]˘] ) k+ ˛ k]E r� +™
�]+` ˝] k] �]�]`+ 	]+™Hs T RW � g]+		]] 	 k]
0	] �]�]� k] � +]E r� Ÿ] ˝] k] ˝ a]� œ+ ı]]	]`
� k] �]ı]^˝]��]] k&˝]] gt+D �]�]) ˙] k] -]	 k]O
�]]
]] n+ �]+ � a]�]� k] � +™ �]_˝]�]]
]` n+D
� Ÿ] 0�]� ` ˙ g]^˝]�] œ] k� ( `˝ k] �] k]
]	 k] k� �]`

]]�]� 	]+™D U �]+ ˝ a]�] 
] k]�] œ] � k] ı]^�]¾]
�]_˝] � k] - n]) -]�] � k] �]ı]^˝]��]] k&�]]D V

RX 0�] k� +]˛] � œ] -	]]˙] ( "� 	 k]�]]
]]
� k]
]˘]] n+E �]+ -ı]	 k] �]^
]+]	] � k] ı g])`
˝])+ �]]( � k)�]] - n]) � k] gt+ � k] /� ¹]
� ) k� -ı]	 k] �] k]&]�] � œ] )� k]�]]E �]�]) � g]�]`
� k] 0�] -]�] � œ] ˙]
]] k&�]] ^˙]� k] � a]�]]�]]
	]+™ ˙]] �]� ˝]]Ds

RY � g]+		]] 
] k]�] œ] � k] - n]) �]` � “/
�]`�] k&˝]] )+] - n]) 0	 œ+ � a]�]�]�])`
� a]	]]˝]] )+]D RZ 
 k]^� 	] ˙]�] � g]+		]]
	 k] ^ä]
]]O�]]�]� k+) k] k&�] � k] ( "� ])]
�] œ]^� 0�]	 k] -ı]	 k] �]] “/ � ` ı]˝	]` k+) k]O
^&�]]�] � k] )�] ^
]�]] ˛]] - n]) g&�] k)
� “/ a&�" � ]�] ^� 4 ˛ k]E S[ ˝] k] k+) k] k&�]
	 k] � g]+		]] � k] ˙ k]
] � œ] $
]�]] ^&�]] - n])
-ı]	 k] a&�" � ]�] œ] � œ] 4� � ]�] - n]) ˙] k]å
^
]�]]D W

SR ˙]�] �]�] 
] k]�] �]ı]^˝]��]] 
 k] ) k+

TBRT � �]] r/� ¹]Ds TBRU � �]] r� g]" k]Ds
� �]] r�]ä] g&)`Ds

˛ k]E ˝]�] �]`� a] 	 k] �]` �]ı]^˝]��]] ^
]�]] R

- n]) ˙]�] �]+ Ü]]˛ “]	]] � ) )+] ˛]]E ˝] k]
-]� ]�] � a]
] �]�]] S SS - n]) ı])� k]��])
� ` ı]^�]¾] �]_˝] � � g]˝]) ˙ n]� k] -]� ]) � œ]
0�] k� 1 ı]) 0˝])` - n]) ��]� “] � k] �]+
-]�]]ä] � a]	]]�]` &`B r˝ g] � k])] ı�]])] � k]"]
n+D � Ÿ]	 k] ˝ a]� k] � o]ä g]) ^� �]] n+Ds T

ST ˙]�] �]`� a] U 	 k] -ı]	]` � k]�]] � a]Î
� `E ˝] k] �]+ � )`�] T[ �]]
] � ] ˛]]D V

˙ n]�]] �]]	]] ˙]]˝]] ˛]]
�]+ � g]� a]( � ] � k]"] ˛]] W

- n]) � g]� a]( 4
]` � ]E
SU 4
]` �]¢]]˝] � ]E

�]¢]]˝] 
 k]�]` � ]E

 k]�]` �]
]� ` � ]E
�]
]� ` �]		]] � ]
- n]) �]		]] � g]� a]( � ] � k]"] ˛]]D

SV � g]� a]( �]^˝]˝�]]+ � ]E
�]^˝]˝�]]+ -]�] k]�] � ]E
-]�] k]�] 	] g+�] � ]E
	] g+�] -�]
�]]+ � ]
- n]) -�]
�]]+ 	] k]�]+ � ] � k]"] ˛]]D

SW 	] k]�]+ �]]˝] � ]E
�]]˝] �]^˝]˝�]]+ � ]E
�]^˝]˝�]]+ ^�]�]` � ]E
^�]�]` �] k]� k]�] � ]
- n]) �] k]� k]�] �] k]&]+ � ] � k]"] ˛]]D

SX �] k]&]+ �] k]	]]	] � ]E
�] k]	]]	] k)�]] � ]E
k)�]] ˙]Í �]]� k]
] X � ]E

˙]Í �]]� k]
] �]]
]˝]`4
] � ] Y

- n]) �]]
]˝]`4
] 	 k])` � ] � k]"] ˛]]D
SY 	 k])` �]
]� ` � ]E

�]
]� ` -À` � ]E
-À` � k]�]]�] � ]E
� k]�]]�] /
]�] k]&]�] � ]
- n]) /
]�] k]&]�] 4) � ] � k]"] ˛]]D

-ˇ�]y T
R � g]� RZBY

S ^	]� “] STBRE X
� n]�] RZBRR

T � g]+ RBSV

U � g]+ RBSWE SX

V �]˝] TBRRE RS
�]) RBXE Y
Ü k]
] SBRE U

W �]˝] RUBTOV
�]) WBRXOS[

�������������������

g&�])] � q]�]y
R �]˝] TBRT

S �]˝] TBRW
�]) RBZE R[

T �]˙] SBX
�]˝] TBRX
�]˝] RXBV
�]) RBRR
� g]+ RBTSOTU

U �]˝] RBRORX

V ^�] UBSE T

W �]˝] RBRW
�]˝] RTBVV
� g]� UBSS
� g]+ WBUS

X 4˙] TBS

Y R/˝] TBRX
�]˝] RBRS

� g]� ] TBRTOSY RX[U



SZ 4) �]`� a] � ]E
�]`� a] 4
]`4ä k]) � ]E
4
]`4ä k]) �] k])`�] � ]E
�] k])`�] �]¢]]˝] � ]
- n]) �]¢]]˝] 
 k]�]` � ] � k]"] ˛]]D

T[ 
 k]�]` ^�]�] n]	] � ]E
^�]�] n]	] �] g+&] � ]E
�] g+&] � g]� a]( � ]E
� g]� a]( �] k]	]]�] � ]
- n]) �] k]	]]�] 4
�]]� `�] � ]

� k]"] ˛]]D
TR 4
�]]� `�] �]
 k]-]+ � ]E

�]
 k]-]+ ^�]		]]+ � ]E
^�]		]]+ �]¢]˝]] � ]E
�]¢]˝]] 	]]˝]]	] R � ]
- n]) 	]]˝]]	] &]^�]& � ] � k]"] ˛]]D S

TS &]^�]& ^�]� n] � ]E T

^�]� n] - k]� k]& � ]E U

- k]� k]& �] k]-ä] V � ]E
�] k]-ä] �]
]�] k]	] � ] W

- n]) �]
]�] k]	] 	]+�] k]	] � ]
� k]"] ˛]]D X

TT 	]+�] k]	] -��]`	]]&]�] � ]E
-��]`	]]&]�] -)	]` � ]E
-)	]` k+�]) k]	] � ]E
k+�]) k]	] ı k] k)�] � ] Y

- n]) ı k] k)�] �] g+&] � ] � k]"] ˛]]D Z

TU �] g+&] �]] g� �] R[ � ]E
�]] g� �] /�]+]� � ]E RR

/�]+]� -ì]]+�] � ]E RS

-ì]]+�] ^˝])+ � ] RT

- n]) ^˝])+ 	]]+ k]) � ] � k]"] ˛]]D RU

TV 	]]+ k]) �]Î �] � ]E RV

�]Î �] )1 � ]E RW

)1 ı k]
 k]�] � ]E RX

ı k]
 k]�] 4� k]) � ] RY

- n]) 4� k]) � k]
]+ � ] � k]"] ˛]]D RZ

TW � k]
]+ k� 	]]	] � ]E
k� 	]]	] -)ı]�]& � ]E R

-)ı]�]& � k]�] � ]E S

� k]�] 	 g]+ � ] T

- n]) 	 g]+ 
 k]� k]� � ] � k]"] ˛]]D U

TX 
 k]� k]� �]˝ g]� k]
]+ � ]E V

�]˝ g]� k]
]+ +	] k]� � ]E
+	] k]� � k] k)& � ]E W

� k] k)& �]+
]O
 k]
] � ] X

- n]) �]+
]O
 k]
] k� 	]]	] � ]
� k]"] ˛]]D Y

TY k� 	]]	] 4	] k]�] � ]E Z

4	] k]�] � k]˝] � ]E R[

� k]˝] -]&�] � ] RR

- n]) -]&�] ı])� k]��]) � ] � k]"] ˛]]D

U �]`� a] ı]^�]¾] �]_˝] � k] �])] a+-]
�])&	] � k] ˘]
]] �]�]]D ı]^�]¾] �]_˝]

0� k] �]`)]	 k] � œ] 
 k] �]�]` RS S - n]) �]+
U[ ^&	] ˝]� �]+ t] )+]D /�] & n])]	]
�]`� a] 	 k] a� ! 	]+™ �]]�]] - n]) ˙]�] � k]
^&	] �]˝�] a+4E ˝] k] 0� k] � g]�] 
]�]`D
˝]�] � n]˝]]	]� 	 k] 0� k] a( �]
]]	 k] � ` � k]^�]�]
� `D RT T 0�]	 k] �]`� a] � k] � +]E r-�])
˝ g] ı])� k]��]) � ] 4� � k]"] n+E ˝] k] /�]
ı]˝˛]) � k] �] k]
] ^� �]+ ) k]"` �]	] ˙]]4Ds
U �]�]) �]`� a] 	 k] 0� k] ˙]�]]�] ^&�]]E r^
]�]]
n+E F o/�]]	] � k] ^�] “( ) k]"` � k] •ä]&] 	]+™

)+	]] n+DGs RU

V ^( ) � n]˝]]	] 0� k] 4� t1 ˘]` ˙]�]+ 
 k]
-]�]] - n]) ı]
]O�]) � œ] 0� k] a&^	]�]] k� �]] k)
)]˙�] ^&�]]4D RV W � n]˝]]	] 	 k] 0�]� k]
� +]E r� Ÿ] /	] �]�]� ] -^ˇ]� ]) - n])
/	]� ` �]]	] k]O�] n]� ˝] ˝ a]� k] k& gt&�]] �] œ]^�
�]+ �]�] � k] k) +�]]
 k] ^� �]] �]�]] n+ RW - n])
� Ÿ] ^˙]� k] ˘]] gt+ 0� k] k&˝]] gt+D X /�]^
]4
-�]) ˝ g] �]�] 4� �]]) � k] k) �]]�]	 k] � k])`

UBS ��]]yE r/]�]`�]Ds �]&]�]�]` k&� œ]D

-ˇ�]y T
R S�]�] VBRTE RU

R/˝] TBV
S R�]�] RWBRT

R�]�] RXBVY
�]˝] RBW

T �]�] RRBR
U Î ˝] UBRX
V Î ˝] UBRT
W Î ˝] UBSR
X R/˝] SBRR
Y Î ˝] UBRS

Î ˝] UBRYE RZ
R/˝] SBUE V

Z 0˝] SZBTV
R/˝] SBR

R[ 0˝] SVBSW
RR 0˝] SRBSE T
RS R/˝] RBSY
RT 0˝] RRBSU

0˝] RRBSWE SX
RU 0˝] RRBSS
RV 0˝] RRBS[
RW 0˝] RRBRY
RX 0˝] RRBRW
RY 0˝] RRBRU

R/˝] RBSV
RZ 0˝] RRBRS

�������������������

g&�])] � q]�]y
R 0˝] RRBR[
S 0˝] VBTS
T 0˝] VBSZ
U 0˝] VBSV
V 0˝] VBSR
W 0˝] VBRZ
X 0˝] VBRSE RW
Y 0˝] VBZ

R/˝] RBS
Z 0˝] UBSW

0˝] VBR[
R[ 0˝] VBX
RR 0˝] VBRE U

R/˝] RBR

�������������������

-ˇ�]y U
RS �]˝] UBROU

�]) RBRSE RT
RT /ì] SBRY
RU ��] YBT
RV �]˝] UBYOR[
RW � g]+ RSBTR

� g]+ RUBT[
/( SBS

RX[V � g]� ] TBSZQUBX



0ı]]�]	]] � k)E ˝] k] �]+ �]�] a� ! ˝ k])] + k]
˙]]4�]]Ds Y �]`� a] 	 k] 0� k] ˙]�]]�] ^&�]]E
r^
]�]] n+E F˝ g] ^�] “( -ı]	 k] ı])� k]��])
�]+ k]�]]� � ` 0ı]]�]	]] � ) - n]) 0�]` � `
ı]^�]¾] � k]�]] � )DGs R

Z ^( ) � n]˝]]	]E �]`� a] � k] �]Î �]
 k]�]

 k] �]�]] - n]) � o]^&) � ` !˝] � ` � at] k$) �
ı]) 
]]� ) �]å] ^� �]] - n]) 0�]� k]
� +]E r-�]) ˝ g] ı])� k]��]) � ] 4� � k]"]
n+E ˝] k] �]+ t] � k] 	]`˘ k] !
] t]�] 
]�]] k& S

R[ �] œ]^� ^
]�]] n+E Fı])� k]��]) -ı]	 k]
��]� “] g&˝] œ] � k] a+�] k&�]] ^� � k] ˝ a]� k]
�]˘]] t4EG RR - n]) F� k] ˝ a]� k] +]˛] œ]O+]˛]
0# ] 
 œ]� k] ˝]]^� ˝ k])] ı n]) ^� �]` ı]˝˛])
� k] ˘] k]" 	] �]]4DGs T RS ˝]�] �]`� a] 	 k]
0�]� k] � +]E r�]+ � +] �]�]] n+E F˝ g]
-ı]	 k] ı])� k]��]) �]+ k]�]]� � ` ı])`�]] 	]

 k]	]]DGs U RT ˙]�] � n]˝]]	] � k] �]])` ı])`O
�]] t4 
 k] ˘ a]� ]E ˝]�] � k] “/ - n]) �]+` �] n]� ]
^�]
]	 k] ˝]� �]+ 0�] k� ı]]�] � k] ˘]
]]
�]�]]D V

RU ^( ) �]`� a] ı]^�]¾] �]_˝] � k] �])]
a+-] �]
]`
] 
] n]"] W - n]) -]�]Oı]]�] k�

�]] k) /
]]� œ] � œ] 0�] k� �]] k) � œ] -˘!` �]�] œ)
n( 
] �]�]™D RV �]+ 0	] k� �]�]]O�]) œ] � œ]

^�]�]]	 k] 
]�]] - n]) �]�] 
] k]�] 0�]� ] -]&)
� )	 k] 
]� k]D

RW ^( ) �]+ 	]]�])˝] �]�]] X ˙]+ t]
0�]� ` ı])�]^)�] a+ “/ ˛]`D - n]) -ı]	 k]
&�˝ g]) k� � a]˝]]^�]� �]+ �]�˝] k� ^&	] �]+ t]
k� �]�]]O�]) � œ] �]�]] Y - n]) ı]æ	 k] k� ^
]4

�]å] a+-]D RX �]^�]��]�]˝]] �]�]]�]]+
� ] �]) “] 0�] k� +]˛] � œ] ^&�]] �]�]]
- n]) 0�]	 k] �]) “] �] k]
]] - n]) �]+ ˙]�]+
gt%æ� ) ^	]� ]
]` ˙]+ t] �]+ ^
]�]] ˛]]E

RY r�]+ k]�]]� � ` ı]^�]¾] �]_˝] � a]�] ı])

UBYE RSE RYE RZ �-^˝]y � V k&� œ]D UBZ
� �]] r�]]� k] t1 ˘]` ˙]�]+Ds

n+ �] œ]^� 0�]	 k] � k])] -^�]� k]� ^� �]] n+ ^�
� Ÿ] �])`�] œ] � k] � a]�]�]�])` � a]	]] t1 D 0�]	 k]
� a]� k] � k]˙]] n+ ˝]]^� � Ÿ] � o]^&�] œ] � k] ^)+] “/
� ]E o-ˇ] œ] � k] - t]�] œ] � ` ) n]�]	]` ı]]	 k] � ]
- n]) a� ˘]
 k] a+- œ] � k] -]ä]]&` � ] � o] k&�]
gt& R RZ - n]) �]+ k]�]]� � ` � o]ä g])` ı]]	 k] k�

�]]
] � ] Ü]˘]]) � tÎ Ds S S[ ^( ) 0�]	 k]
�]) “] 
]ı k]"� ) � k]�]� � k] k& ^&�]] - n]) � n]#
�]�]]D �]�]]O�]) � œ] �]�] 
] k]�] œ] � ` 	]ä] œ)
0�] ı]) ˙]�]` a+ “/ ˛]™D SR ˝]�] 0�]	 k]
� +]E r�]+ �]˘]	] ˙] k] ˝ a]�]	 k] -�]`O-�]`
� a]	]]E -]˙] ı g])] a+-] n+Ds T

SS � k] �]�]` 0�]� ` ˝]])`( � )	 k] 
]� k]
- n]) 0�]� ` ^&
] ˙]`˝]	 k]�]]
]` �]]˝] œ] ı])
˝]]˙˙ a]�] � )	 k] U - n]) �]+ � +	 k] 
]� k]E
r�]] �]+ � g]� a]( � ] � k]"] 	]+™ n+Hs V

ST ˝]�] �]`� a] 	 k] 0	]� k] � +]E r� k]�]�
˝ a]�] �]+ � +]�]˝] � + k]� k]E F- k) � n]ÈE
ı]+
 k] � a]& � ] /
]]˙] � )G - n]) � a]�]
ı]) �]+ � +˝ k] a+4 
]]� g] � ) k]� k]E F� ( )O
	] g+�] W � œ] ˝ g]	 k] ˙] k] � ]�] ^� 4 ˛ k] 0	] k�
�]] k) � œ] +�]	 k] � a]	]] n+E -�] �]+` � ]�]
-ı]	 k] �]+) � œ] �]` � )DGs SU �]`� a] 	 k]
� +]E r� Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+ ^� ^� �]`
�]` �]^�]��]�]˝]] � k] 0�] k� -ı]	 k] /
]] k�
� œ] ��]`� ]) 	]+™ ^� �]] ˙]]˝]]D X SV -�]
4^
]�]]+ k� ^&	] œ] � ` +` �]]˝] 
 k] 
] k]E
�]] kæ ˝]`	] �]]
] ˝]� �]]^)�] 	]+™ a+ “/
- n]) ı g] k) k&�] � œ] �]])` -� ]
] ı]å]D Y

�]� `	] �]]	] k] 0�] �]˝] /�])]4
] � œ] �] a+˝]O
�]` ^�]ˇ]�]] t4 ˛]™ SW �]�]) 4^
]�]]+ � k]
0	]� œ] � k] ^� �]` �]` - n])˝] k� ı]]�] 	]+™
� k]˙]] �]�]]E �]_
� ^�] “( �]`& k]	] k&�] k�
�]])ı]˝] 	]�]) � ` 4� ^�]ˇ]�]] k� ı]]�]
� k]˙]] �]�]]D Z SX �]+` 	]+™E �]^�]��]O
�]˝]] 4
]`�]] k� ä]�]]	 k] � œ] /�])]4
] � œ]
�] a+˝]O� k] � k]æ` ˛ k]E ^( ) �]` 0	]� œ] � k] ^� �]`
� k] �]` � a]Ã 	]+™ ^� �]] �]�]]E �]_
�

-ˇ�]y U
R ^	]� “] S[BT

��] WBRT
��] R[BS[

S �]˝] UBVOX

T �]˙] ZRBRRE
RS

U ��] WBRW
R a� ) R[BZ

V �]˝] UBRR
/ì] UBRV

W �]˝] UBRS
� g]+ UBT

X �]˝] SBST

Y Ü k]
] RXBRE S

�������������������

g&�])] � q]�]y
R �]˝] RSBS[

S �]�] WRBRE S

T �]˝] VBRX

U �]˙] UVBS
�]�] V[BU

V �]˝] RTBVU
�]) WBS
� g]+ WBUS

W �]˝] UBRT

X �]˝] RTBVX
�]) WBU
� g]+ UBUU

Y R)] RYBR

Z R)] RXBZE R[

� g]� ] UBYOSX RX[W



�]`^)�]] k� 	]]�]]	] � k] � a]Ã � ^� �]]
�]�]]Ds R SY �]�]]O�]) � œ] �] n]˙ g]& 
] k]�] œ]
	 k] ˙]�] � k] �]]˝ œ] � a]	]™E ˝] k] � k] �]�] -]�]O
�]� g]
]] + k] �]4D S SZ � k] 0 k# - n]) ( n])	]
�]`� a] � k] �]+) k� �]]+) 
 k] �]4 ˝]]^� ^˙]�]
ı]+]å ı]) 0	]� ] �]+) �]�]] ˛]] 0�]� `
˘] k]"` � k] 0� k] 	]`˘ k] ˇ] k� 
] œ&D T[ �]�])
�]+ 0	] k� �]`˘] � œ] � k] ^	]� 
]� ) -ı]	 k]
)]�˝ k] ˘]
]] �]�]]D T

TR �]`� a] �]+ t] � k] � ( )	] g+�] �]�]]
˙] k] �]
]`
] � ] 4� �]+) ˛]]D �]+
�]�˝] k� ^&	] 
] k]�] œ] � k] ^�]�]] )+]
˛]]D U TS � k] 0�] k� ^�]�]]	 k] � ] ˝])`� ]
k&�]� ) o&�] )+ �]4 V �] œ]^� �]+ ı g] k)

-^ˇ]� ]) k� �]]˛] �] k]
]˝]] ˛]]D TT 0�]
�]�]]O�]) � œ] 4� -]&�]` ˛]]E ^˙]�]� œ]
4� a&�" ��]� “] g&˝] �]�]]�]] ˛]] - n]) �]+
ä] k]) � k] ^˘]

]]	 k] 
]�]]E W TU r- k] �]`� a]
	]]�])`E X +� œ] ˝ a]�]� k] �]] 
 k]	]]O k&	]]H �]]
˝ g] +� œ] 	]]�] � )	 k] -]�]] n+H � Ÿ] ˙]]	]˝]]
gt+ ˝ g] -�]
] � œ] � n]	] n+E ˝ g] ı])� k]��])

� ] ı]^�]¾] ˙]	] n+Ds Y TV �]�]) �]`� a] 	 k]
0� k] ( "� ])]E r˘ a]ı] + k] ˙]] - n]) 0�]� œ] � k]
�]]+) ^	]� 
] ˙]]Ds ˝]�] 0�] a&�" ��]� “]O
g&˝] 	 k] 0�] -]&�]` � k] 
] k]�] œ] k� �]`˘] ı]"�

^&�]] - n]) 0� k] ^�]	]] � k] “/ 	 a]� �]]	] ı] at+O
˘]]4 0�]� œ] � k] ^	]� 
] �]�]]D TW �]+
k&�]� ) �]�] n+)]	] )+ �]4 - n]) 4� O g&�] k)

� k] � +	 k] 
]� k]E r k&�] k]I �]+ ^� ˝]	 k] -^ˇ]O
� ]) k� �]]˛] �]]˝] � )˝]] n+E /�] k� ı]]�]
^� ˝]	]` �]_˝] n+I /�] k� a+�] ı]) ˝] k] a&�"
��]� “] g&˝] �]` ^	]� 
] ˙]]˝ k] Ÿ+Ds TX /�]O
^
]4 -]�]Oı]]�] k� /
]] k� � œ] +) ˝])(
0�]� ` �]�]) n( 
] �]�]`D

TY �]�]]O�]) � k] ^	]� 
]	 k] k� �]]&E
�]`� a] �]�] n]	] k� �]) -]�]]D �]�] n]	] � `
�]]�] ˝ k]ä] � a]�]]) � k] ˝]ı] )+` ˛]`D 0	+ œ]	 k]

UBSX � �]] r˘ o]�]]Ds

�]`� a] � k] ^�]	]˝]` � ` ^� �]+ 0�] k� ^
]4
a� ! � k)D R TZ /�]^
]4 �]`� a] 	 k] 0�] k�

ı]]�] �] kå + k]� ) � a]�]]) � k] $ t]"] - n])
0�]� ] � a]�]]) 0˝]) �]�]]D 0�]` ı]
] �]+
0# �]�]` - n]) 0	]� ` � k]�]] � )	 k] 
]�]`D

U[ 
 k]^� 	] ˙]�] � g])˙] %
]	 k] 
]�]]E
˝]�] 
] k]�] -ı]	 k] �]) k� 0	] �]�]` 
] k]�] œ] � k]
0�] k� ı]]�] 
 k] -]4E ^˙]	 œ+ ˝])+O˝])+ � `
�]`�]]^)�] t] ˛]™D 0�]	 k] + k)� ı]) -ı]	 k] +]˛]
)�]� ) 0	 œ+ # `� � ) ^&�]]D S UR �]+ t]
˝]� ^� a&�" ��]� “] g&˝] �]` �]+ ^˘]

]]˝ k]
a+4 �] a+˝] œ] � œ] � k] ^	]� 
] ˙]]˝ k] ˛ k]E r˝ g] ı])O

� k]��]) � ] � k]"] n+Ds T �]�]) �]+ 0	 œ+ $ t]"
k&˝]] - n]) �] k]
]	 k] 	]+™ k&˝]] ˛]]E U �] œ]^� � k]

˙]]	]˝ k] ˛ k] ^� �]+ �]�]`+ n+D V

US 
 k]^� 	] ˙]�] ^&	] a+-]E ˝] k] �]+
�]+ t] � k] ^	]� 
]� ) ^� �]` 4� o]˝] ˙]�]+ � `
˝])( ˘]
]] �]�]]D W �]�]) 
] k]�] œ] � `
�]`å 0� k] ˝]
]]�]	 k] 
]�]` - n]) gt%æ˝ k]O gt%æ˝ k]
0�] k� ı]]�] ı] at+˘] �]�]` - n]) 0� k] ) k]� 	 k]

]�]` ˝]]^� �]+ 0	] k� ı]]�] � k] 	] ˙]]4D
UT �]�]) �]`� a] 	 k] 0	]� k] � +]E r� a]� k] g&�] k)
�]+) œ] � œ] �]` ı])� k]��]) k� )]˙] � ` � a]�]O
�]�])` � a]	]]	]` n+ �] œ]^� � a]� k] /�]`^
]4
� k]˙]] �]�]] n+Ds X UU ^( ) �]+ ˙]]� )
�] g+^&�]] k� �]�]]O�]) œ] � œ] Ü]˘]]) � )	 k]

]�]]D

V 4� �]]) �]`� a] �]		 k]�])˝] �]`
]� Y k�
^� 	]] k) �]å] 4� �]å` �]`å � k] ı])O

� k]��]) � ] �]˘]	] ^�]�]] )+] ˛]]D 
] k]�] 0�]
ı]) ^�] k) ˙]] ) k+ ˛ k]D S ˝]�] 0�]	 k] �]`
]
k� ^� 	]] k) 
]�]` & k] 	]]�] k&�]™E ^˙]	]� œ] � k]

�] a!�]] k) 0˝])� ) -ı]	 k] ˙]]
] ˇ] k] ) k+ ˛ k]D Z

T ˝]�] �]+ 0	]� œ] � k] 4� 	]]�] ı]) ˘]æ �]�]]
˙] k] �]�] n]	] � ` ˛]`D 0�]	 k] �]�] n]	] � k] � +]
^� 	]]�] � k] � k]� ) ^� 	]] k) � k] ˛] k]å` g&)

 k] ˙]]4D ^( ) �]`� a] 	]]�] � œ] � n]#� ) �]`å

VBR � �]]	]` �]�]`�] �]`�]D

-ˇ�]y U
R S)] VBRE RU

S � g]� SBTU

T � g]+ YBVZ
� g]+ R[BTZ

U �]) RBSRE SS

V �]˝] XBSY
� g]+ XBUW

W �]) RBSTOSY

X �]˝] SBST

Y �]˝] YBSZ
� g]� UBUR
� g]� YBSY
�]] g� SBRZ

�������������������

g&�])] � q]�]y
R �]˝] YBRUE RV

�]) RBSZOTR

S �]˝] YBRWE RX
�]) RBTSOTU

T �]˝] YBSYE SZ
�]) TBRR

U Ü k]
] RWBRXE RY

V �]) RBSTOSV
�]) TBRRE RS
� g]� UBTTOTV

W �]) RBTVOTY

X �]˝] UBST
� g]� YBR

�������������������

-ˇ�]y V
Y �]˝] UBRY

�]) RBRW

Z �]˝] UBSR

RX[X � g]� ] UBSYQVBT



� k] ^�]�]]	 k] 
]�]]D U ˙]�] 0�]	 k] �] k]
]	]]
�]˝�] ^� �]]E ˝] k] �]�] n]	] � k] � +]E r	]]�] � k]
� k]� ) �]+ k) ı]]	]` � œ] 
 k] ˘]
]E �]+ t] -ı]	 k]
˙]]
] $]
]	]]Ds V �]�]) �]�] n]	] 	 k] � +]E
r� a]Í E +�]	 k] �]])` )]˝] � k]+	]˝] � `E �]�])
+�]] k) +]˛] a� ! 	]+™ 
]�]]D R ^( ) �]`
˝ k] k) � +	 k] ı]) � Ÿ] ˙]]
] $]
 gt]�]]Ds W ˙]�]
0	+ œ]	 k] k4�]] ^� �]]E ˝] k] k%) �]])` �]!O
^
]�] t] 0	] k� ˙]]
] � œ] -] t( �]™D �]+ t]
˝]� ^� 0	] k� ˙]]
] ( "	 k] 
]� k]D S X ˝]�]
0	+ œ]	 k] g&�])` 	]]�] � œ] �]�]]) -ı]	 k] �]]^˛]�] œ]
� k] /�]])] ^� �]] ^� 0	]� ` �]&& k�
^
]4 -] t4D - n]) � k] -]4 - n]) -]� )
& k]	] œ] 	]]�] � œ] �]!^
]�] t] �])	 k] 
]� k]D & k]	] œ]
	]]�] �]!^
]�] œ] � k] /˝]	]` �]) �]�]™ ^�
g$�]	 k] 
]�]™D Y �]+ k&�]� ) �]�] n]	] ı]˝]O

)�] �]`� a] k� ı n]) œ] ı]) ^�]) ı]å] - n]) � +	 k]

]�]]E r� k] k) ı]]�] � k] ˘]
]] ˙]] Ü]� a]E �] œ]^�
� Ÿ] 4� ı]]ı]` o/�]]	] gt+Ds Z /˝]	]` ˝]]&]&
� œ] �]!^
]�] t] ı]� å	 k] � ` �]˙]+ � k] �]+ - n])
0�] k� �]�] �]]˛]` + k� O�] k� )+ �]4 ˛ k]D
R[ �]] g� �] - n]) � g]+		]] � ] �]` �]+` +]
]
˛]]E ˙] k] ˙]�&` k� � k] k" ˛ k] T - n]) �]�] n]	] k�
�]]� k]&]) ˛ k]D �]�]) �]`� a] 	 k] �]�] n]	] � k] � +]E
r�]˝] $)D -�] � k] ˝ g] ˙]`˝ k]O˙]]�]˝ k] o/�]]	] œ]
� k] ı]� å] � k)�]]Ds U RR ˝]�] � k] -ı]	]`O
-ı]	]` 	]]�] ^� 	]] k) ı]) 
 k] -]4 - n]) �]�]O
a� ! ! k]å� ) 0�] k� ı]` k! + k] ^
]4D V

RS 4� - n]) �] n] k� ı]) ˙]�] �]`� a]
^� �]` �]+) � œ] ˛]]E ˝] k] k&�] k]I �]+ t] 4�
-]&�]` ˛]] ^˙]�]� ] ı g])] �])`) � k]æ � k]
�])] ˛]]I ˙ n]� k] +` 0�]� ` 	]ä]) �]`� a] ı])
ı]å`E �]+ 0�] k� �]]�]	 k] � at]+ k� �]
] ^�])]
- n]) ^�]å^�]å]� ) � +	 k] 
]�]]E rÜ]� a]E �]�]
-�]) ˝ g] ˘]] k+E ˝] k] � a]� k] � a]Ã � ) �]� ˝]]
n+Ds W RT ˝]�] �]`� a] 	 k] +]˛] �]æ]� )

0� k] a!-] - n]) � +]E r+ t]E � Ÿ] ˘]]+˝]]
gt+D � a]Ã + k] ˙]]Ds 0�]` ı]
] 0�]� ]

� k]æ �]]�]�] + k] �]�]]D R RU �]`� a] 	 k] 0�]
-]&�]` � k] -] k&�] ^&�]] ^� ^� �]` � k]
a� ! 	] �]˝]]4 - n]) � +]E r˙]]� ) � a]& � k]

�]]˙]� � k] ^&�]] - n]) � a]Ã + k]	 k] k� ^
]4
� œ]" ˘]æ]E # `� ˙ n]�]] � g]�]] 	 k] � +] ˛]] S

˝]]^� 0	 œ+ �]�]]+` ^�]
 k]Ds T RV �]�])
�]`� a] � ` ˘]˘] “] g&)O g&) ˝]� n( 
]˝]` �]�]`
- n]) �]`åO� `O�]`å 0�]� ` � a]	]	 k] - n])
-ı]	]` �]`�]]^)�] t] g&) � )�]]	 k] 0�] k� ı]]�]
-]˝]` )+`D U RW 
 k]^� 	] �]+ -� �])
�]`)]	] /
]]� œ] � œ] ˘]
]] ˙]]˝]] ˛]] ˝]]^�
Ü]]˛ “]	]] � ) �] k� D

RX 4� ^&	] �]+ 
] k]�] œ] � k] ^�]�]]
)+] ˛]]D �]+ t] �]
]`
]E �] g+^&�]] k� +)
�] t]�] - n]) �]Î �]
 k]�] � k] -]4 ( )`�]` - n])
� ]	 g]	] k� ^�]�]� �]` � n] k# a+4 ˛ k]D - n])

] k]�] œ] � k] ˘ o]�]] � )	 k] k� ^
]4 �]+ k]�]]�
� ` �]_˝] 0�] ı]) ˛]`D V RY ˝]�]` 
] k]�]

]� � k] k� �]] k) a+4 4� -]&�]` � k] �]]"
ı]) 
 k]� ) -]4D � k] 0� k] ^� �]` ˝])+ 0�]
� �] k) � œ] 
 k] ˙]]	]] ˘]]+˝ k] ˛ k] ˙]+ t] �]`� a]
˛]]D W RZ �]�]) ˙]�] �]`å � ` �]˙]+ � k]
0� k] o-&) 
 k] ˙]]	 k] � ] )]�˝]] 	]+™ ^�]
]]E
˝] k] � k] 1 ı]) !˝] ı]) ˘]æ �]4D 0	+ œ]	 k]
�]ı] n)
] +"]� ) 0� k] �]]" �]� k]˝] 0	]

] k]�] œ] k� �]`˘] 0˝]]) ^&�]] ˙] k] �]`� a] k�
�]]�]	 k] ˛ k]D S[ ˙]�] �]`� a] 	 k] 0	] -]&O
^�]�] œ] � ] ^�]��]]�] k&�]] ˝] k] 
]� � k] k� �]] k)
� k] � +]E r˝ k] k) ı]]ı] �]]( ^� 4 �]4Ds X

SR �]+ � a]	]� ) �]]�¾]` - n]) ( )`�]`
�] k]˘]	 k] 
]� k]E r�]+ � n]	] n+ ˙] k] ı])� k]��]) k�
�]] k) � œ] •	]&] � ` �]]˝ œ] � ) )+] n+H ı])O
� k]��]) � k] ! k]å - n]) � n]	] ı]]ı] œ] � k] �]](
� ) �]� ˝]] n+Hs Y SS �]�]) �]`� a] ˙]]	]
�]�]] ^� � k] �]] �] k]˘] ) k+ Ÿ+ - n]) 0�]	 k]
� +]E r˝ a]�] -ı]	 k] �]	] � œ] �]] �] k]˘] ) k+
+ k]H ST �]] � +	]] ä�]]&] -]�]]	] n+E

VBRX �-^˝]y � V k&� œ]D

-ˇ�]y V
R � g]+ SRBT

S � g]+ SRBW

T �]˝] UBSR
�]) RBRZ

U �]˝] UBRZ
�]) RBRX

V �]˝] UBS[
�]˝] WBTT
�]˝] RZBSX
�]) RBS[
� g]� RYBSY
^( �] TBY

W �]˝] YBS
�]) RBU[OUV

�������������������

g&�])] � q]�]y
R �]˝] YBT

�]) RBUR

S � n]�] RUBSOU
� n]�] RUBR[E S[

T �]˝] YBU

U �]˝] UBSUE SV
�]) TBXE Y
� g]+ WBS

V �]) SBRE S

W �]˝] ZBS
�]) SBTORS

X �]˝] ZBSOY

Y �]˙] R[TBSE T
�]˙] RT[BTE U
�]�] UTBSV

� g]� ] VBUOST RX[Y



F˝ k] k) ı]]ı] �]]( ^� 4 �]4G �]] �]+ � +	]]E
F0# - n]) ˘]
]O^( )GH SU �]�]) /�]O
^
]4 ^� ˝ a]�] ˙]]	] 
] k] ^� o/�]]	] k� � k] k"
� k] ˇ])˝]` ı]) ı]]ı] �]]( � )	 k] � ] -^ˇ]O
� ]) ^&�]] �]�]] n+ y y yDs �]`� a] 	 k] 
]� � k]
k� �]] k) a+4 -]&�]` � k] � +]E r� Ÿ] ˝ a]�]� k]

� +˝]] gt+E �]å] + k]I -ı]	]` �]]" 0# ] - n])
�]) ˙]]Ds R SV ˝]�] �]+ -]&�]` 0	] k�
�]]�]	 k] �]å] + k] �]�]]D 0�]	 k] �]+ �]]"
0# ]�]` ^˙]�] ı]) �]+ 
 k]"] ˛]] - n]) ı])O
� k]��]) � ` �]^+�]] � )˝]] a+-] -ı]	 k]
�]) ˘]
]] �]�]]D SW �]+ k&�]� ) �]�]O
k� O�]�] n+)]	] )+ �]4 - n]) ı])� k]��]) � `

�]å] “/ � )	 k] 
]� k] - n]) 0	] ı]) $) !]
�]�]]D � k] � +	 k] 
]� k]E r-]˙] +�]	 k] -˙]�]
�]"	]] t4 k&�]` Ÿ+Is

SX /�] k� �]]& �]`� a] �]]+) �]�]] - n])
0�]	 k] � )O�]� g]
]` k� &�˝]) � œ] 
 k]�]` 	]]�]
k� 4� -]&�]` � k] � n] k# k&�]] ˙] k] � )

�]� g]
]] � )˝]] ˛]]D �]`� a] 	 k] 0�]� k] � +]E
r-]E � k])] ˘ k]
]] �]	] ˙]]Ds S SY ˝]�]

 k]�]` 0# ] - n]) �]�] a� ! ! k]åO!]å� )
0�] k� ı]` k! + k] ^
]�]]D SZ ^( ) 
 k]�]` 	 k]
�]`� a] k� ^
]4 -ı]	 k] �]) ı]) 4� �]å`
&]�]˝] )�]`D �]+ t] �]])` ˝]]&]& � œ] � )O
�]� g]
]	 k]�]]
 k] - n]) g&�] k) 
] k]�] -]4 ˛ k]
˙] k] 0	] k� �]]˛] �]]	]] �]] ) k+ ˛ k]D� T

T[ �]+ k&�]� ) ( )`�]` - n]) 0	] k�
�]]�¾]` a� å a� å]	 k] 
]� k] - n]) �]`� a] k� ˘ k]
] œ]
� k] � +	 k] 
]� k]E r˝ a]�] � )O�]� g]
]	 k]�]]
] œ]
- n]) ı]]^ı]�] œ] k� �]]˛] �] œ] �]]˝ k] + k]Hs U

TR �]`� a] 	 k] 0	 œ+ ˙]�]]�] ^&�]]E r˙] k] �]
 k]O
˘ o]� k] Ÿ+ 0	 œ+ � n]È � ` ä]Î )˝] 	]+™ + k]˝]`E
�]�]) �]`�]]) œ] � k] + k]˝]` n+D V TS � Ÿ]
ˇ]—�]�] œ] � k] 	]+™E ı]]^ı]�] œ] � k] � a]
]]	 k] -]�]]
gt+ ^� � k] ı]�˘]]˝]]ı] � œ)Ds W

VBSZ � �]] r� k]ä] � k] k"� �]�]]4  n] k# ˛ k]Ds

TT 0	+ œ]	 k] � +]E r� g]+		]] k� ˘ k]
 k]
-� �]) 0ı]�]]�] )�]˝ k] - n]) ^�]		]˝ œ] � )˝ k]
Ÿ+ - n]) ( )`^�]�] œ] k� ˘ k]
 k] �]` k4�]] +`

� )˝ k] Ÿ+E �]�]) ˝ k] k) ˘ k]
 k] �]]˝ k]Oı]`˝ k] Ÿ+Ds R

TU �]`� a] 	 k] 0	]� k] � +]E r˙]�] ˝]�
g&
+] -ı]	 k] & k]�˝] œ] k� �]]˛] n+E ˝]�]

˝]� ˝ a]�] 0�] k� & k]�˝] œ] � k] 0ı]�]]�] 	]+™
� )�]] �]� ˝ k]E �]] � )�]] �]� ˝ k] + k]H
TV 
 k]^� 	] � k] ^&	] -] t4� k] ˙]�] g&
 k+ S � k]
0	]� k] ˙ a]&] � ) ^&�]] ˙]]4�]]E ˝]�] � k] 0ı]O
�]]�] � œ)� k]Ds T

TW /�] k� �]]& �]`� a] 	 k] 0	 œ+ 4�
^�]�]]
] �]` &`E r� k] “/ �]` 	]4 � ı] kå � ]
a"� å] � ]"� ) ı a])]	 k] � ı] kå k� k!& ı])

	]+™ 
]�]]˝]]D -�]) �]+ 
]�]]4 ˝] k] 	]4
� ı] kå � ] a"� å] ( " ˙]]4�]] - n]) ı a])]	 k]
� ı] kå � k] � k]
] 	]+™ �]]4�]]D U TX 	] +`
� k] “/ 	]�]` &]�]O�]^&)] ı a])]	]` �]�]� œ] � œ]
�])˝]] n+D -�]) �]+ �] k)E ˝] k] 	]�]`
�]^&)] �]�]� œ] � k] ( ]å k&�]` - n]) �]+
˙]]4�]` - n]) �]�] œ� �]` 	]�" + k] ˙]] t4�]`D
TY 	]�]` &]�]O�]^&)] 	]�]` �]�]� œ] � œ]
�])` ˙]]	]` ˘]]^+4D TZ ^˙]�]	 k] ı a])]	]`
&]�]O�]^&)] ı]` n+ �]+ 	]�]` �]^&)] 	]+™
˘]]+˝]] �] œ]^� �]+ � +˝]] n+E Fı a])]	]` +`
�]^æ�]] n+DGs

W 4� �]]) �]�˝] k� ^&	] �]+ � k]˝] œ] � k]
+ k]� ) ˙]] )+] ˛]] - n]) 0�] k� ˘ k]
 k]

-	]]˙] � ` �]]
 œ] ˝] k]å� ) V - n]) +]˛] œ]
� k] �]�]
]� ) �]]	 k] 
]� k]D W S ˝]�] a� !
( )`^�]�] œ] 	 k] � +]E r˝ a]�] �]�˝] k� ^&	]
k4�]] � ]�] �] œ] � ) ) k+ + k] ˙] k] � ]	 g]	]
k� ^�]
]]( n+Hs X T �]�]) �]`� a] 	 k] 0	 œ+

˙]�]]�] ^&�]]E r�]] ˝ a]�]	 k] � �]` 	]+™ ı]æ]
^� ˙]�] &]^�]& - n]) 0�] k� -]&�]` � g]� k]
˛ k]E ˝]�] 0�]	 k] �]] ^� �]]H Y U ^� �]
˝])+ �]+ ı])� k]��]) k� �]�]	] � œ] �]�]] - n])

-ˇ�]y V
R � g]+ VBWOZ

S �]˝] ZBZ
�]) SBRU

T �]˝] ZBR[ORT
�]) SBRVORX

U � g]� RVBRE S

V �]�] VTBU
�]˝] ZBRS
�]) SBRX

W �]˝] ZBRT
R˝]` RBRV

�������������������

g&�])] � q]�]y
R �]˝] ZBRUE RV

�]) SBRYOS[
� g]� XBTU

S �]˝] SSBS
S a� ) RRBS
Ü]� RZBX

T � g]+ RWBRZE S[

U �]˝] ZBRWE RX
�]) SBSRE SS

�������������������

-ˇ�]y W
V ��] STBSV

W �]˝] RSBROY
�]) SBSTOSY

X ^	]� “] S[BZE R[
��] VBRTE RU
� g]+ VBZE R[

Y R�]�] SRBROW

RX[Z � g]� ] VBSUQWBU



0� k] ˘]æ]� k] � ` ) k]^"�] t]� &` �]�]™ - n])
0�]	 k] � k] �]]�]™ - n]) -ı]	 k] �]]^˛]�] œ] � k] �]`
&™E ˙]�]^� 0	 œ+ �]]˙]� œ] k� ^�]�]] ^� �]`
- n]) � ] �]]	]] � ]	 g]	] k� ^�]
]]( ˛]]Hs R

V ^( ) �]`� a] 	 k] 0	]� k] � +]E r o/�]]	] � ]
� k]"] �]�˝] k� ^&	] � ] Ü]� a] n+Ds S

W 4� - n]) �]�˝] k� ^&	] T �]`� a] �]�]]O
�]) � œ] �]�]] - n]) ^�]�]]	 k] 
]�]]D �]+ t] 4�
-]&�]` ˛]] ^˙]�]� ] &]�] t] +]˛] � g]�]] a+-]
˛]]D� U X �]]�¾]` - n]) ( )`�]` �]`� a] ı])
	]ä]) ˙]�]]4 a+4 ˛ k] ^� k&� œ]E �]+ �]�˝] k�
^&	] �]`�]]) œ] � k] # `� � )˝]] n+ �]] 	]+™
˝]]^� ^� �]` ˝])+ 0�] ı]) /
]ä]]�] 
]�]]
�] œ� D Y ı]) �]`� a] ˙]]	]˝]] ˛]] ^� � k]
-ı]	 k] �]	] � œ] �]] �] k]˘] ) k+ Ÿ+E V /�]^
]4
0�]	 k] � g]� k] +]˛]�]]
 k] -]&�]`� � k] � +]E
r0#� ) �]+ t] -] - n]) �]`˘] � œ] �]å] + k]
˙]]Ds ˝]�] �]+ -]&�]` 0# ] - n]) ˙]]� )
�]`˘] � œ] �]å] + k] �]�]]D Z ^( ) �]`� a] 	 k]
0	]� k] � +]E r� Ÿ] ˝ a]�] 
] k]�] œ] � k] ı g]!˝]] gt+E
ı])� k]��]) k� � ]	 g]	] k� ^+�]]�] � k] �]�˝] k�
^&	] �]] � )	]] �]+` n+E ^� �]` � ]
�]
]] � )	]] �]] � a])] � )	]]H ^� �]` � `
˙]]	] �]˘]]	]] �]] ^� �]` � ` ˙]]	] 
 k]	]]Hs W

R[ ^( ) �]`� a] 	 k] ˘]]) œ] ˝])( �]�] ı])
	]ä]) $]
]` - n]) 0�] -]&�]` � k] � +]E
r-ı]	]] +]˛] -]� k] �]æ]Ds 0�]	 k] k4�]] +`
^� �]] - n]) 0�]� ] +]˛] # `� + k] �]�]]D
RR �]�]) �]]�¾]` - n]) ( )`�]` � a]�� k] � k]
ı]]�]
] + k] �]4 - n]) 4� O g&�] k) � k] �]
]]+
� )	 k] 
]� k] ^� 0	 œ+ �]`� a] k� �]]˛] �]]
� )	]] ˘]]^+4D

RS 4� ^&	] �]`� a] Ü]]˛ “]	]] � )	 k] k�
^
]4 ı]+]å ı]) �]�]] X - n]) �]])`
)]˝] ı])� k]��]) � k] Ü]]˛ “]	]] � )˝]] )+]D Y

WBU � �]] r	]ä])]	 k] � ` ) k]"`Ds WBW � �]]
r�]� �]] �]]) �]�]] ˛]]Ds WBY � �]] r^˙]�] k�
+]˛] � k] �]� �]] �]]) �]�]] ˛]]Ds

RT ^( ) ˙]�] ^&	] ^	]� 
]] ˝] k] 0�]	 k] -ı]	 k]
˘ k]
] œ] � k] � a]
]]�]] - n]) 0	]� œ] � k] RS � k]
˘ a]	]]E ^˙]	 œ+ 0�]	 k] Ü k]^�]˝] 	]]�] ^&�]]D R

RU � k] ˛ k]B �]�] n]	]E ^˙]� k] 0�]	 k] ı]˝])�] 	]]�]
�]` ^&�]] - n]) 0�]� ] �]] “/ -_	É�]]�] - n])
�]] g� �]E � g]+		]]E ^( ^
]ıı a]�]E S �])˝ a]
]� n]E
RV �]¢]`E ˛] k]�]]E T +
]( “/ � ] � k]"]
�]] g� �]E �]�] n]	] ˙] k] r˙] k]�]`
]]s � +
]]˝]]
n+E RW �] g+&] ˙] k] �]] g� �] � ] � k]"] ˛]]

- n]) �] g+&] /�� ^)�] k]˝]` ˙] k] �]]& � œ] �]À])
�]	] �]�]]D

RX �]`� a] 0	] k� �]]˛] 	]`˘ k] -]�]] - n])
4� �]�]˝]
] ˙]�]+ � œ] -]� ) Í � �]�]]D
�]+ t] 0�] k� ˘ k]
] œ] � ` 4� �]å` �]`å
˛]` - n]) ı g] k) �] g+^&�]] - n]) �]Î �]
 k]�]
� k]E �]]˛] +` �]� a]ÉO˝]" k� /
]] k� �]]	]`
�] k]) - n]) �]`& k]	] � k] �]])` ˝]]&]& � œ] 
] k]�]
�]+ t] ˙]�]] ˛ k]D � k] 0�]� ` �]]˝ œ] � a]	]	 k] - n])
-ı]	]` �]`�]]^)�] œ] � k] # `� + k]	 k] -]4 ˛ k]D
RY �]+ t] ˝]� ^� ^˙]	 œ+ a&�" ��]� “] g&˝]
�]˝]]˝ k] ˛ k]E � k] �]` ˘ o]� k] + k] �]4D RZ �]`å
� œ] �]�]` 0� k] g!	 k] � ` � k]^�]�] � ) ) k+ ˛ k]E
�] œ]^� 0�] k� o-&) � k] �]_˝] ^	]� 
]˝]`
˛]` U - n]) �]�]� k] ˘ o]�]] � )˝]` ˛]`D

S[ �]`� a] 	 k] -ı]	 k] ˘ k]
] œ] � ` ˝])( k&�]]
- n]) �]+ � +	 k] 
]�]]B

r� a]�]` + k] ˝ a]�] ˙] k] �])`�] + k] �] œ]^�
ı])� k]��]) � ] )]˙] ˝ a]�+])] n+D V

SR � a]�]` + k] ˝ a]�] ˙] k] -�]` � g]� k] + k]
�] œ]^� ˝ a]� œ+ ˝ �]ı˝] ^� �]] ˙]]4�]]D W

� a]�]` + k] ˝ a]�] ˙] k] -�]` ) k]˝ k] + k] �] œ]^�
˝ a]�] t+�] k]� k]D X

SS � a]�]` + k] ˝ a]�] ˙]�] �]` 
] k]�] o/�]]	]
k� � k] k" � ` �]˙]+ � k] ˝ a]�]� k] 	]( )˝] � œ) Y

- n]) ˝ a]� œ+ -ı]	 k] �]`˘] � k] ^	]� ]
] œ&E Z ˝ a]� œ+
�]&	]]�] � œ) - n]) a&�" � +� ) ˝ a]�+])]
	]]�] �])]�] � œ)D� ST 0�] ^&	] �]�]	]

WBSS � �]] r	]]�] � ]" œ&Ds

-ˇ�]y W
R � n]�] SUBVOZ

S �]˝] RSBY
�]) SBSXE SY

T � g]� RTBRU
� g]+ ZBRW

U �]˝] RSBZORU
�]) TBROW

V � g]� VBSS
� g]+ SBSUE SV

W �]˝] RSBRR
�]) TBU
� g]+ XBST

X �]˝] WBW
�]) TBRT

Y �]˝] RUBST

�������������������

g&�])] � q]�]y
R �]˝] R[BSOU

�]) TBRUORZ
Ü k]
] RBRT

S � g]+ RUBY

T � g]+ RRBRW

U �]) VBT[

V �]˝] VBSE T
�]] g� SBV

W �]˙] R[XBZ
�]�] VVBR
^�]� “] TRBSV
�]˝] VBW

X �]�] WRBT
Ü]� SRBU

Y �]˝] VBR[E RR
� g]+ RXBRU
Rı]˝] TBRU

Z � g]+ RWBS

� g]� ] WBVOST RXR[



+ k]	]] - n]) � a]^�]�] t] �]	]]	]] /�]^
]4 ^�
��]� “] � œ] ˝ a]�+] k) ^
]4 �]å] /	]]�] n+D 0	] k�
ı a])�] œ] 	 k] �]` �]^�]��]�]˝]]- œ] k� �]]˛] �]+`
�]�] ^� �]] ˛]]D R

SU �]�]) +]�] ˝ a]�] ı]) ˙] k] -�]`) + k] S

�] œ]^� ˝ a]�] -ı]	 k] ^+�� k] � ] � a]�] ı]]
˘ a] k� D T

SV +]�] ˝ a]�] ı]) ˙] k] -�]` ˝ �]ı˝] + k]
�] œ]^� ˝ a]� œ+ � g]�] �]˝]]4�]`D

+]�] ˝ a]�] ı]) ˙] k] -�]` t+�] ) k+
+ k] �] œ]^� ˝ a]�] �]]˝]�] �]	]]- k]� k] - n])
) k]- k]� k]D U

SW +]�] ˝ a]�] ı]) ˙]�] �]�] 
] k]�]
˝ a]�+])` ˝]])`( � œ)E V �] œ]^� 0	] k� �]]ı]O
&] k& � g] k# �]^�]��]�]˝]]- œ] k� �]]˛] k4�]] +`
� )˝ k] ˛ k]D

SX �]�]) � Ÿ] ˝ a]�] 
] k]�] œ] � k] ˙] k] � k])`
�]]˝ œ] � a]	] ) k+ + k] � +˝]] gt+B -ı]	 k] a&��]	] œ]
� k] ı�]]) � )˝ k] )+ k]D ˙] k] ˝ a]�]� k] 	]( )˝]
� )˝ k] Ÿ+ 0	] k� �]]˛] �]
]] “/ � )˝ k] )+ k]D W

SY ˙] k] ˝ a]� œ+ � k]�]˝ k] Ÿ+ 0	 œ+ -]�]`�] k&˝ k]
)+ k] - n]) ˙] k] ˝ a]�+])` � k]/ää]˝]` � )˝ k] Ÿ+E
0	] k� ^
]4 Ü]]˛ “]	]] � )˝ k] )+ k]D X SZ ˙] k]
˝ k] k) 4� �]]
] ı]) ˛]ıı]å �]] k)E 0�]� `
˝])( g&�])] �]]
] �]` � ) k&D ˙] k] ˝ k])]
- k]æ	]] ˝ a]�]� k] !`	] 
 k]E 0� k] a� )˝]] 
 k]	 k]
� k] �]` �]˝] ) k]� D Y T[ ˙] k] � k] “/ ˝ a]�]� k]
�] t]�]˝]] n+ 0� k] k& Z - n]) ˙] k] ˝ k])` ˘]`ä œ] 0# ]O
� ) 
 k] ˙]]˝]] n+E 0�]� k] �]]ı]�] �]˝] �] t]�]D

TR # `� ˙ n]�]] ˝ a]�] ˘]]+˝ k] + k] ^� 
] k]�]
˝ a]�+] k) �]]˛] � œ)E ˝ a]�] �]` 0	] k� �]]˛] � n]�]]
+` � ) k]D R[

TS -�]) ˝ a]�] 0	+™ � k] ı�]]) � ) k]
˙] k] ˝ a]�]� k] ı�]]) � )˝ k] Ÿ+E ˝] k] /�]� œ] ˝]])`(
� ` �]] �]]˝] n+H /�]^
]4 ^� ı]]ı]`
�]` 0	+™ � k] ı�]]) � )˝ k] Ÿ+ ˙] k] 0	]� k]
ı�]]) � )˝ k] Ÿ+D RR TT -�]) ˝ a]�] 0	+™
� ] �]
]] � ) k] ˙] k] ˝ a]�+])] �]
]] � )˝ k] Ÿ+E

˝] k] /�]� œ] ˝]])`( � ` �]] �]]˝] n+H ı]]ı]`
�]` ˝] k] k4�]] +` � )˝ k] Ÿ+D TU - n])
-�]) ˝ a]�] 0	] 
] k]�] œ] � k] 0ˇ]]) � & k]
^˙]	]� k] ˝ a]� œ+ �]]ı]�] ı]]	 k] � ` 0��]`& n+E ˝] k]
/�]� œ] ˝]])`( � ` �]] �]]˝] n+H R ı]]ı]` �]`
˝] k] g&�] k) ı]]^ı]�] œ] � k] 0ˇ]]) k&˝ k] Ÿ+ ˝]]^�
0	+ œ]	 k] ^˙]˝]	]] ^&�]] n+ 0˝]	]] �]]ı]�] ı]]
�] œ� D TV /�] k� �]˙]]�] -ı]	 k] a&��]	] œ]
� k] ı�]]) � )˝ k] )+ k] - n]) �]
]] “/ � )˝ k] )+ k]
- n]) 0ˇ]]) k&˝ k] )+ k] - n]) �]&
 k] � œ] a� ! �]`
ı]]	 k] � ` 0��]`& �]˝] � ) k]D S /�]� ] ˝ a]� œ+
�]å] /	]]�] ^�]
 k]�]] - n]) ˝ a]�] ı])�]OÜ]ˇ]]	]
k� � k] k" #+) k]� k]E �] œ]^� �]+ 4+�]]	] 	]

�]]	]	 k]�]]
] œ] - n]) a&�" œ] ı]) �]` �� ı]] � )˝]]
n+D T TW ˙ n]� k] ˝ a]�+])] ^ı]˝]] &�]]
 a] n+E

� n]� k] +` ˝ a]�] �]` &�]] � )˝ k] )+ k]D U

TX & k]�] 
]�]]	]] � o]& � ) k] - n]) ˝ a]�]
ı]) �]` +)^�]ä] & k]�] 	]+™ 
]�]]�]]
˙]]4�]]D V g&�]) œ] � k] � a]˙]^)�] #+)]	]]
� o]& � ) k] - n]) ˝ a]� œ+ +)^�]ä] � a]˙]^)�] 	]+™
#+)]�]] ˙]]4�]]D �]]( � )˝ k] )+ k]�
- n]) ˝ a]� œ+ �]` �]]( ^� �]] ˙]]4�]]D� W

TY ^&�]] � ) k] - n]) 
] k]�] ˝ a]� œ+ �]` œ&� k]D X

� k] ˝ a]�+])` �] k]
]` � œ] 	]]ı] �])O�])� )E
&�]]O&�]]� )E -˘!` ˝])+ ^+
]]O^+
]]� )
- n]) 1 ı]) ˝]� �])� ) $]
 œ]� k]D /�]^
]4
^� ^˙]�] 	]]ı] � k] ˝ a]�] 	]]ı]˝ k] + k]E �]&
 k] � œ] � k]
�]` 0�]` 	]]ı] � k] ˝ a]�+] k) ^
]4 	]]ı œ]� k]Ds

TZ ^( ) 0�]	 k] 0	 œ+ 4� ^�]�]]
] �]`
&`B r4� o-ˇ]] g&�] k) o-ˇ k] � k] )]+ 	]+™
^&�]] �]� ˝]]E �]] ^&�]] �]� ˝]] n+H
-�]) �]+ ^&�]]4E ˝] k] �]] & k]	] œ] �] \$ k%
� œ] 	]+™ ^�]) ı] œå� k]H Y U[ ˘ k]
]]� -ı]	 k]
� a]Í � k] �]å] 	]+™ + k]˝]]E �]�]) +) � k] “/
^˙]� k] ı g])` ˝])+ ^�]�]]�]] ˙]]˝]] n+E �]+

WBTU � �]]	]` ^]	]] �]]˙] k� D WBTX � �]]
r g&�]) œ] � k] ! k]å & k]Ds � �]] r! k]å ^&�]]
˙]]4�]]Ds WBU[ � �]] r^�]È]˛]šDs

-ˇ�]y W
R S/˝] TWBRW

�]˝] VBRS
� g]� RRBUX
Ü k]
] XBVS

S �]] g� VBR

T �]˝] WBS

U �]�] WVBRT

V �]] g� UBU
R� g]+ UBV

W ^	]� “] STBU
	]`˝] SVBSR
�]˝] VBUU
) k]�] RSBS[

X Ü k]
] XBVZE W[
) k]�] RSBRU

Y �]˝] VBTZE U[
R a� ) WBX

Z ��] RVBXE Y
	]`˝] TBSX
	]`˝] SRBSW
�]˝] VBUS

R[ �]˝] XBRS

RR �]˝] VBUWE UX

�������������������

g&�])] � q]�]y
R � n]�] SVBTVE TW

��] RVBXE Y
�]˝] VBUS

S ^	]� “] SSBSV
� n]�] SVBTX
��] STBS[
�]˙] TXBSVE
SW

T �]˝] VBUV
Ü k]
] RUBRX

U �]˝] VBUY
/( VBRE S
�]] g� SBRT

V �]˝] XBRE S
) k]�] RUBR[

W �]˝] WBRU
�]) RRBSV

X 	]`˝] RZBRX

Y �]˝] RVBRU

RXRR � g]� ] WBSUOU[



-ı]	 k] � a]Í ˙ n]�]] + k]�]]D UR ˝] k] ^( ) ˝ g]
�] œ] -ı]	 k] �]] “/ � ` - t]�] � œ] ı]å] ^˝]	]� ]
k&�]˝]] n+E �]�]) -ı]	]` - t]�] k� 
] k¹ ı])

ˇ�]]	] 	]+™ k&˝]]H R US ˝ g] -ı]	 k] �]] “/ � k]
n� � k] � + �]� ˝]] n+E F�]] “/E -] � Ÿ] ˝ k])`

- t]�] � ] ^˝]	]� ] ^	]� ]
] gt&EG ˙]�]^� ˝ g]
0�] 
] k¹ � k] 	]+™ k&�] )+] ˙] k] ˝ k])`
-ı]	]` +` - t]�] � œ] ı]å] n+H - k) � ı]"`I
ı]+
 k] -ı]	]` - t]�] � k] 
]¹] ^	]� ]
]E ˝]�]
˝ g] �]]( O�]]( k&�] �] k� �]] ^� -ı]	 k] �]] “/
� ` - t]�] � k] ^˝]	]� ] n� � k] ^	]� ]
]	]] n+D

UT � k] “/ �]` -˘!] ı k]å �]å] a+-]
( 
] ı n]&] 	]+™ � )˝]] - n]) 	] +` � k] “/ �]å]
a+-] ı k]å �]^æ�]] ( 
] ı n]&] � )˝]] n+D S

UU /�]^
]4 ^� +) ı k]å -ı]	 k] ( 
] � k]
˙]]	]] ˙]]˝]] n+D T ^�]�]]
] k� ^
]4E 
] k]�]
� �]` t� "`
 k] ı k]å œ] � k] o-˙]`) 	]+™ �]" k])˝ k]E
	] +` t� "`
]` �]]^å�] œ] � k] o-� g]) � ]"˝ k] Ÿ+D
UV -˘!] o/�]]	] -ı]	 k] ^&
] � ` -˘!] “/
k� �]ä]]	 k] � k] -˘!` ˘]`ä œ] ^	]� ]
]˝]] n+E

˙]�]^� � a])] o/�]]	] -ı]	]` � a])] “/ k� �]ä]]	 k]
� k] � a])` ˘]`ä œ] ^	]� ]
]˝]] n+E /�]^
]4 ^�
˙] k] ^&
] � œ] �])] n+E �]+` 0�] k� � at]+ ı])
-]˝]] n+D U

UW ˝] k] ^( ) ˝ a]�] �] œ] � a]� k] FÜ]� a]I Ü]� a]IG
ı a]� ])˝ k] + k]E �]�]) � Ÿ] ˙] k] � +˝]] gt+ �]+
	]+™ � )˝ k]H V UX � Ÿ] ˝ a]� œ+ �]˝]]˝]] gt+ ^�
+) �]+ o/�]]	] ˙] k] � k] k) ı]]�] -]˝]] n+E � k])`
�]]˝ œ] � a]	]˝]] n+ - n]) 0	] ı]) ˘]
]˝]] n+ �]+
^� �] k� ˙ n]�]] n+D W UY �]+ 0�] -]&�]`
k� ˙ n]�]] n+E ^˙]�]	 k] 4� �]) �]	]]	 k] k� ^
]4

�]+)] “/ ˝]� � a]&] “/ � ` - n]) ˘]¸]	] ı])
	]™�] $]
]`D /�]^
]4 ˙]�] �]]æ -]�]` - n])
	]&` � ` ˝ k]ä] ˇ]])] t4 0�] �]) � k] "� )]�]™E
˝] k] � k] 0� k] ^+
]] 	] �]� ™ �] œ]^� 0�]� `
	]™�] �]ä]� g]˝] ˛]`D X UZ g&�])` ˝])( E ˙] k]
� k])` �]]˝ œ] � a]	]˝]] ˝] k] n+ �]�]) 0	] ı]) ˘]
]˝]]
	]+™E Y �]+ 0�] -]&�]` k� ˙ n]�]] n+ ^˙]�]	 k]

^�]	]] � k] “/ 	]™�] $]
 k] -ı]	]] �]) ä]�]`	]
ı]) �]	]]�]]D ˙]�] 	]&` � ` ˝ k]ä] ˇ]])] t4
0�] k� �]) � k] "� )]�]™E ˝] k] �]+ 0�]` �]˝]
%+ �]�]] - n]) ˝]+�]O	]+�] + k] �]�]]Ds

X ˙]�] �]+ 
] k]�] œ] � k] � k] �]])` �]]˝ œ]
�]˝]] ˘ a]� ] ˙] k] �]+ �]˝]]	]] ˘]]+˝]] ˛]]E

˝] k] �]+ � ( )	] g+�] -]�]]D S �]+ t] 4�
� k]	]]O-( �]) ˛]] ^˙]� k] -ı]	 k] 4� &]�] � k]
�] a+˝] ı�]]) ˛]]D �]+ &]�] /˝]	]] �]`�]])
ı]å �]�]] ^� -�] �])	 k] ı]) ˛]]D R

T ˙]�] � k]	]]O-( �]) 	 k] �]`� a] k� �]] k) � œ]
� a]	]]E ˝] k] 0�]	 k] �] g+^&�] œ] k� � a]^�]�]]- œ] � k]
0�]� k] �]+ ^�]	]˝]` � )	 k] � k]˙]] ^� -]� )
� k] k) &]�] � k] # `� � ) k&D U ˙]�] � k]
�]`� a] k� ı]]�] ı] at+˘ k]E ˝] k] 0�] k� -]� k]
^�]å^�]å]	 k] 
]� k]E r�]+ � k]	]]O-( �]) 4�
�]
]] -]&�]` n+E � k]+)�]]	]` � ) k� 0�]� `
�]&& � )D V �]+ +�] �] g+^&�] œ] � k] ı�]])
� )˝]] n+E 0�]` 	 k] +�]])] �]�]]O�]) �]	]O
�]]�]] n+Ds W ˝]�] �]`� a] 0	] k� �]]˛] ˘]
]
^&�]]D �]�]) ˙]�] �]+ 0�] k� �]) � k] ˛] k]å`
+` g&) ˛]]E ˝] k] � k]	]]O-( �]) k� a� ! & k]�˝]
0�] k� ı]]�] -]4E ^˙]	] k� +]˛] 0�]	 k] �]+
� o] k&�] � k]˙]] ˛]]B r�]]^
]� E - n]) ˝]� 
]`(
�]˝] 0# ] �] œ]^� � Ÿ] /�] 
]]�]� 	]+™ ^� ˝ g]
� k])` !˝] ˝]
 k] -]4D S X /�]` �]˙]+ � k]
� Ÿ]	 k] -ı]	 k] -]ı]� k] /�] � ]^�]
] 	]+™
�]�]�]] ^� ˝ k] k) ı]]�] -] t1 D �]�] ˝ g] -ı]	 k]
� at]+ � k] � + k& - n]) � k])] � k]�]� # `� + k]
˙]]4�]]D Y �] œ]^� � Ÿ] �]` ^� �]` -^ˇ]O
� ])` k� 	]`˘ k] � ]�] � )˝]] gt+ - n]) � k] k)
	]`˘ k] �]` ^�]ı]]+` Ÿ+D ˙]�] � Ÿ] 4� � k] � +˝]]
gt+E F˙]]IG ˝] k] �]+ ˙]]˝]] n+ - n]) g&�] k) � k]

� +˝]] gt+E F-]IG ˝] k] �]+ -]˝]] n+ - n])
-ı]	 k] &]�] � k] � +˝]] gt+E F�]+ � )IG ˝] k]
�]+ � )˝]] n+Ds Z ˙]�] �]`� a] 	 k] �]+ � a]	]]
˝] k] 0� k] -( �]) ı]) �] a+˝] ˝]]˙˙ a]�] a+-]D
0�]	 k] � a]å� ) -ı]	 k] ı]` k! -]	 k]�]]
]` �]`å

-ˇ�]y W
R �]˝] XBTOV

S �]˝] XBRWORY

T �]˝] RSBTT

U �]˝] RSBTUE TV

V �]˝] XBSR
� g]� RTBSU
) k]�] SBRT
�]] g� RBSS

W �]˝] XBSUOSX

X �]˙] RSVBR

Y �]] g� RBSTE SU

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y X
R �]˝] YBVE W

S �]˝] YBYE Z

� g]� ] WBURQXBZ RXRS



� k] � +]E r� Ÿ] ˝ a]�]� k] � +˝]] gt+E � Ÿ]	 k] /�]O
)]4
] � œ] �]` k4�]] ä]�])&�˝] ^�]��]]�] 	]+™
ı]]�]]Ds R R[ ˙] k] � k]˙ k] �]4 ˛ k] 0	+ œ]	 k]
�]) 
] n]"	 k] ı]) ı]]�]] ^� �]+ &]�] ^�]
] a� 
]
# `� + k] ˘ a]� ] n+D S

RR a� ! +` �]�]�] �]]& �]+ 	]] “/	]
	]]�] k� 4� �]+) �]�]]D 0�] k� ˘ k]
 k] - n])
4� �]å` �]`å 0�] k� �]]˛] ˙]] )+` ˛]`D
RS ˙]�] �]+ �]+) k� ( ]"� k� ı]]�]
ı] at+˘]]E ˝] k] k&�] k]I 
] k]�] 4� � a]) k& � k] 
 k]
˙]] ) k+ ˛ k] ˙] k] -ı]	]` �] t] � ] - k� 
]]� � k]"]
˛]]D T - n])O˝] k]O- n])E �]+ ^�]ˇ]�]] ˛]`D
0�] �]+) � k] �]å` ˝]]&]& � œ] 
] k]�] 0�]
- n])˝] k� �]]˛] ˙]] ) k+ ˛ k]D RT ˙]�] Ü]� a]
� ` 	]ä]) 0�] - n])˝] ı]) ı]å`E ˝] k] �]+
˝]åı] 0# ] U - n]) 0�]	 k] � +]E r�]˝] ) k]Ds V

RU ˝]�] 0�]	 k] ı]]�] -]� ) -˛]š � k] a!-]
- n]) -˛]š 0# ]	 k]�]]
 k] Í � �]4D ^( )
0�]	 k] � +]E r k+ ˙]�]]	]E � Ÿ] ˝ a]�]� k] � +˝]]
gt+ 0# Is W RV ˝]�] �]+ ˙]�]]	] ˙] k] �])

�]�]] ˛]]E 0# � n]# ] - n]) �]]˝] � )	 k] 
]�]]
- n]) �]`� a] 	 k] 0� k] 0�]� ` �] t] � k] �] Ÿ]ı]
^&�]]D X RW �]+ k&�]� ) �]�] 
] k]�] œ] ı])
$) !] �]�]] - n]) � k] �]+ � +˝ k] a+4 ı])O
� k]��]) � ` �]^+�]] � )	 k] 
]� k]E r+�]] k)
�]`˘] 4� �]+]	] �]^�]��]�]˝]] -]�]] n+s Y

- n]) rı])� k]��]) 	 k] -ı]	 k] 
] k]�] œ] � ` ˝])(
ˇ�]]	] ^&�]] n+Ds Z RX 0�] k� �]] k) � œ] �]+
�]�]) ı g] k) �] g+^&�]] - n]) -]�]Oı]]�] k� �]�]
/
]]� œ] � œ] n( 
] �]�]`D

RY � g]+		]] k� ˘ k]
] œ] 	 k] 0� k] /	] �]])`
�]]˝] œ] � ` �]�]) &`D R[ RZ ˝]�] � g]+		]]
	 k] -ı]	 k] & k] ˘ k]
] œ] � k] � a]
]]�]] - n]) 0	 œ+
Ü]� a] � k] �]+ ı g]!	 k] k� ^
]4 � k]˙]]E r�]+
˙] k] -]	 k]�]]
]] ˛]]E �]] ˝ g] +` n+ RR �]] +�]
^� �]` - n]) � ` -]�] 
]�]] t4Hs S[ ˙]�]
� k] �]`� a] k� ı]]�] -]4E ˝] k] 0	+ œ]	 k] � +]E

XBRS ��]]yE r/� �] n]˝]]Ds

r� g]+		]] �]ı]^˝]��]] k&	 k]�]]
 k] 	 k] +� œ] ˝ k] k)
ı]]�] �]+ ı g]!	 k] k� ^
]4 � k]˙]] n+E F�]+
˙] k] -]	 k]�]]
]] ˛]]E �]] ˝ g] +` n+ �]]
+�] ^� �]` - n]) � ` -]�] 
]�]] t4HGs
SR 0�]` �]˝] �]`� a] 	 k] �] a+˝]O� k] 
] k]�] œ] � `
�]`�]]^)�] t] - n]) & “&	]]� ) k]�] g&) ^� 4 R

- n]) 
] k]�] œ] � œ] �]�]]4 a&�" ��]� “] g&˝] œ] � k]
^	]� ]
]] - n]) �] a+˝]O� k] o-ˇ] œ] � k] - t]�] œ]
� ` ) n]�]	]` &`D SS �]`� a] 	 k] 0	]� k] � +]E
r˙] k] a� ! ˝ a]�]	 k] k&�]] - n]) � a]	]] n+E
˙]]� ) �]+ �]�] � g]+		]] � k] �]˝]]- k]B o-ˇ k]
-�] k&�] ) k+ Ÿ+E S 
 t]�] kå ˘]
]O^( ) ) k+
Ÿ+E � k]æ` � a]Ã ^� 4 ˙]] ) k+ Ÿ+E �]+ k) � a]	]

) k+ Ÿ+E T �] k) a+- œ] � k] •ä]&] ^� �]] ˙]] )+]
n+ - n]) �])`�] œ] � k] � a]�]�]�])` � a]	]]�]` ˙]]

)+` n+D U ST � a]�]` n+ �]+ ˙] k] � k] k) �]] k)
� œ] �]� 	]+™ � )˝]]Ds� V

SU ˙]�] � g]+		]] � ] � o] k&�] 
]]	 k]�]]
 k]
˘]
 k] �]4E ˝] k] �]`� a] �]`å � k] � g]+		]] k�
�]] k) � œ] �]+ � +	 k] 
]�]]E r˝ a]�] �]`)]	 k] � œ]
�]] k&�]	 k] �]4 ˛ k]H +�]] � k] /ˇ])O0ˇ])
^+
]˝ k] ^� �]` 	])� " � k]H W SV ^( )
˝ a]�] �]] k&�]	 k] �]4 ˛ k]H �]] k)�]�]` � a]
]]O
�]�]� � ı] kå ı]+	 k] ^� �]` -]&�]` � k]H X

�]]	]&]) � ı] kå ı]+	]	 k]�]]
 k] - n]) k4�] k]O
-])]�] � k] ˙]`	 k]�]]
 k] ˝] k] �]+
] œ] � œ] )+˝ k]
Ÿ+D SW ˝] k] -]^�]) ˝ a]�] �]] k&�]	 k] �]4

˛ k]H 4� �]^�]��]�]˝]] � k]H + t]D �]_
� � Ÿ]
˝ a]�]� k] � +˝]] gt+E �]^�]��]�]˝]] � k] �]` �]æO
� ) ^� �]` � k] k&�]	 k] �]4 ˛ k]D Y SX �]+
�]+` n+ ^˙]�] k� �]] k) � œ] ^
]�]] n+E F k&�]I � Ÿ]
-ı]	]] g&˝] ˝ k] k) -]� k]O-]� k] � k]˙] )+] gt+E ˙] k]
˝ k] k) ^
]4 )]�˝]] ˝ n]�]]) � k)�]]DG Z SY � Ÿ]
˝ a]�]� k] � +˝]] gt+E -�] ˝]� ^˙]˝]	 k] �]`
o/�]]	] ı n]&] a+4 Ÿ+E 0	]� œ] � g]+		]] � k] �]å]

� k] “/ �]` 	]+™D �]�]) ı])� k]��]) k� )]˙] � œ]

XBST � �]] r� k])` �]˙]+ � k] # k]� ) 	]+™
�]]˝]]Ds XBSV � �]] r]^æ�]]Ds

-ˇ�]y X
R �]˝] YBR[

S �]˝] YBRT

T R)] RXBRX
� g]� YBURE US

U /ì] UBRV

V � g]� YBVS
� g]+ RRBTT

W R)] RXBSRE SS
� g]� YBVSOVU
� g]+ RRBUT
Ü k]
] ZBU[

X R)] RXBST
S)] UBTW

Y ��] RYBRV
� g]+ UBRZ
� g]+ WBRU
� g]+ XBU[

Z � g]� RBWY

R[ �]˝] RRBSOW

RR �]˙] U[BX
�]˙] RRYBSW
˙]� ZBZ
�]˝] TBRR

�������������������

g&�])] � q]�]y
R �]�] VTBU

S �]�] USBX

T �]�] SZBRY
�]�] TVBVE W

U �]�] WRBR
� g]� UBRY
�]] g� SBV

V �]�] YBRU
� g]� SBTU
� g]+ WBWW

W �]˝] RRBXORR

X �]) RBW

Y �]) RBS
� g]� RBWXE XW

Z �]�] U[BT
�]�]] TBR
� g]� RBRWE RX
� g]+ RBST

RXRT � g]� ] XBR[OSY



˙] k] �]�]� k] ! k]"] n+E �]+ � g]+		]] � k] �]` �]å]
n+Ds R SZ L˙]�] �]�] 
] k]�] œ] 	 k] - n]) � )O

�]� g]
]	 k]�]]
] œ] 	 k] �]+ � a]	]]E ˝] k] 0	+ œ]	 k] � +]
^� ı])� k]��]) �]˘˘]] n+D /	] 
] k]�] œ] 	 k] �]+
�]ı]^˝]��]] ^
]�]] ˛]] ^˙]�]� ] Ü]˘]]) � g]+		]]
� )˝]] ˛]]D S T[ �]�]) ( )`�]` - n]) ˙] k]
� ]	 g]	] k� ˙]]	]� ]) ˛ k]E 0	+ œ]	 k] �]+ �]ı]O
^˝]��]] 	]+™ ^
]�]] ˛]]D - n]) ı])� k]��])
	 k] 0	] k� ^
]4 ˙] k] �]� �]& #+)]�]] ˛]]E
0� k] a#� )] ^&�]]DM T

TR r/�]^
]4 � Ÿ] /�] ı]`æ` k� 
] k]�] œ]
� ` ˝ a]
]	]] ^� �]� k] � tÎ E � k] ^� �] k� ˙ n]� k]
Ÿ+H U TS � k] k4� k] Ÿ+ �]]	] k] �]]ä]]) œ] � œ] � n] k#

�]˘˘ k] 4� O g&�] k) � k] ı a]� ])� ) � + ) k+ + œ]E
F+�]	 k] ˝ a]�+] k) ^
]4 �] t]� a])` �]˙]]�]` �]�])
˝ a]�] 	]+™ 	]]˘ k]D +�]	 k] ^�]
]]ı] ^� �]] �]�])
˝ a]�] 	]+™ ) k]4DG TT � n]� k] +` � g]+		]] �]ı]O
^˝]��]] k&	 k]�]]
]] - n]) œ] � ` ˝])+ 	] ) k]"`
�]]˝]]E 	] &]�]O�]^&)] ı]`˝]] -]�]]E V ^( )
�]` ˝ a]�] � +˝ k] + k]E F0�]� œ] a&�" ��]� “] g&˝]
�]�]]�]] n+DG TU ˙]�]^� o/�]]	] � ] � k]"]
- n]) œ] � ` ˝])+ �]]˝]]Oı]`˝]] -]�]]E ^( )
�]` ˝ a]�] � +˝ k] + k]E F k&�] k]I �]+ -]&�]` ı k] g"
- n]) ^ı]�]� å n+ - n]) � )O�]� g]
]	 k]�]]
] œ]
- n]) ı]]^ı]�] œ] � ] & k]�˝] n+IG W TV 
 k]^� 	]
� a]^Ã -ı]	 k] �]] k) 	]˝]`˙] œ]� � k] �]+` �]]^�]˝]
+ k]˝]` n+Ds� X

TW �]�] n]	] 	]]�] � ] 4� ( )`�]` ˛]]
^˙]�]	 k] �]`� a] � k] �]])O�]]) � a]ä]]^)�] � ` ^�
�]+ 0�] k� �]+ t] �]]	 k] ı]) -]4D /�]O
^
]4 �]`� a] 0�] k� �]) �]�]] - n]) �]]	 k] � n]# ]D
TX 0�]` �]+) � œ] 4� �]&	]]�] - n])˝] ˛]`E
^˙]�] k� �]] k) � œ] �]�] ˙]]	]˝ k] ˛ k] ^� �]+ 4�
ı]]^ı]	] n+D ˙]�] 0� k] �]]
 g]�] ı]å] ^� �]`� a]
0�] ( )`�]` k� �]) �]]	 k] ı]) -]�]] n+E� ˝] k]

XBTV � �]] r]˘˘] œ]Ds � �]] r a]^Ã � ` ˙]`˝]
+ k]˝]` n+Ds XBTX � �]] r� k]ä] � k] k"� �]�]]4
 n]#] n+Ds

�]+ � a]�]� g]&]) ˝ k]
] � ` �] k]˝]
] 
 k]� )
-]�]`D R TY �]+ �]`� a] k� ı n]) œ] k� ı]]�]
ı]` k! -]�]` - n]) ) k]O) k]� ) -ı]	 k] - t]� a]- œ]
� k] 0�] k� ı n]) ^�]�] k]	 k] 
]�]` - n]) -ı]	 k] �]]
] œ]
� k] 0	 œ+ ı] œ]!	 k] 
]�]`D �]+ �]])O�]]) 0�] k�
ı n]) œ] � k] ˘ g]�] )+` ˛]` - n]) 0	] ı]) � a]�]� g]&])
˝ k]
] $]
] )+` ˛]`D TZ �]+ k&�]� ) �]+
( )`�]` ^˙]�]	 k] �]`� a] � k] 	�] n]˝]] ^&�]] ˛]]E
�]	]O+`O�]	] � +	 k] 
]�]]E r-�]) �]+ -]&�]`
�]˘]� a]˘] 4� �]^�]��]�]˝]] + k]˝]]E ˝] k] ˙]]	]

 k]˝]] ^� �]+ - n])˝] ˙] k] 0� k] g! )+` n+E � n]	]
n+ - n]) n� �]` n+E �]+ 4� ı]]^ı]	] n+Ds S

U[ �]�]) �]`� a] 	 k] 0�]� k] � +]E r�]�] n]	]E � Ÿ]
˝ a]�]� k] a� ! � +	]] ˘]]+˝]] gt+Ds 0�]	 k] � +]E
r� a]Í E �] k]
]Is

UR r& k] -]&�]` ^� �]` �]] g+� ]) k�
� ä “]&]) ˛ k]D 4� ı]) V[[ &`	]]) �
� ] � ä “] ˛]] - n]) g&�] k) ı]) V[ � ]D
US 
 k]^� 	] ˙]�] -ı]	]] � ä “] ˘ a]� ]	 k] k�
^
]4 0	] k� ı]]�] a� ! �]` 	]+™ ˛]]E ˝]�]
�]] g+� ]) 	 k] �]å` 0&])˝]] � k] 0	] & k]	] œ] � ]
� ä “] �]]( � ) ^&�]]D /�]^
]4 �]˝]]E 0	]
& k]	] œ] � œ] � k] � n]	] �]] g+� ]) � k] ä�]]&] ı�]])
� k)�]]Hs UT �]�] n]	] 	 k] ˙]�]]�] ^&�]]E
r� k] k) �]�]]
] � k] �]+` -]&�]` ^˙]�]� ] 0�]	 k]
ä�]]&] � ä “] �]]( ^� �]]Ds �]`� a] 	 k] � +]E
r˝ g]	 k] ^�]
] a� 
] �]+` � +]Ds UU ˝]�]
�]`� a] 	 k] 0�] - n])˝] � ` ˝])( � a]å� )
k&�]] - n]) �]�] n]	] � k] � +]E r�]] ˝ g] /�]

- n])˝] � k] k&�] )+] n+H � Ÿ] ˝ k] k) �]) -]�]]
- n]) ˝ g]	 k] � a]� k] ı n]) ˇ] k]	 k] k� ^
]4 ı]]	]` 	]+™
^&�]]D �]�]) /�] - n])˝] 	 k] -ı]	 k] - t]� a]- œ]
� k] � k] k) ı n]) ˇ] k]4 - n]) -ı]	 k] �]]
] œ] � k] 0	 œ+
ı] œ]!]D UV ˝ g]	 k] � a]� k] 	]+™ ˘ g]�]]D �]�])
˙]�] � k] � Ÿ] -]�]] gt+ ˝]�] � k] �]+ - n])˝] � k] k)
ı n]) œ] � k] ˘ g]�] )+` n+D UW ˝ g]	 k] � k] k) ^�])
ı]) ˝ k]
] 	]+™ t0 k$
]]D �]�]) /�] - n])˝]

XBUR �-^˝]y �]RU k&� œ]D

-ˇ�]y X
R �]˝] RRBRR

S �]˝] TBVE W
� g]� TBRS

T Ü k]
] RTBUW
) k]�] R[BSE T

U �]˝] RRBRWORZ

V ^�] WBSE T
�]˝] TBU
� g]� RBRTE RV

W �]˝] RRBRZ
� g]� VBT[

X � g]+ R[BTXE TY

�������������������

g&�])] � q]�]y
R �]˝] SWBWE X

�]) RUBT
� g]+ RSBT

S � g]� RVBS

� g]� ] XBSZOUW RXRU



	 k] � k] k) ı n]) œ] ı]) � a]�]� g]&]) ˝ k]
] $]
]] n+D
UX /�] �]˙]+ � k]E � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^�
�]
 k] +` /�] k� ı]]ı] �] a+˝] Ÿ+ �]�]) � k] �]](
^� 4 �]4E R /�]^
]4 �]+ ä�]]&] ı�]]) � )
)+` n+D �]�]) ^˙]�] k� � �] ı]]ı] �]]( ^� 4
�]4E �]+ � �] ı�]]) � )˝]] n+Ds UY ˝]�]
�]`� a] 	 k] - n])˝] � k] � +]E r˝ k] k) ı]]ı] �]](
^� 4 �]4Ds S UZ �]+ � a]	]� ) ˙] k] 
] k]�]
0�] k� �]]˛] � k]ä] ı]) ˛ k]E �]	]O+`O�]	] � +	 k]

]� k]E r�]+ -]&�]` � n]	] n+ ˙] k] ı]]ı] œ]
� k] �]` �]]( � )˝]] n+Hs T V[ �]�])
�]`� a] 	 k] - n])˝] � k] � +]E r˝ k] k) ^�]��]]�] 	 k]
˝ a]� k] �]˘]] ^
]�]] n+D U ˙]]E -�] - n]) •˘]˝]]
�]˝] � )	]]Ds

Y /�] k� a� ! �]�]�] �]]& �]`� a] �]+)O
�]+) - n]) �] t]�]O�] t]�] �]�]] - n]) 
] k]�] œ]

� k] Ü]˘]]) � )˝]] - n]) ı])� k]��]) k� )]˙]
� ` � a]�]�]�])` � a]	]]˝]] �]�]]D V � k] RS ˘ k]
 k]
0�] k� �]]˛] ˛ k] S - n]) a� ! - n])˝ œ] �]`
˛]™E ^˙]	]� œ] � k] a&�" ��]� “] g&˝] ^	]� ]
 k] �]4 ˛ k]
- n]) 0	]� ` �]`�]]^)�] t] g&) � ` �]�]` ˛]™D
˙ n]� k]E �]^)�]�] ˙] k] �]�]&
]`	]` � +
]]˝]` ˛]`
- n]) ^˙]�]� œ] � k] �]]˝] a&�" ��]� “] g&˝] ^	]� 
 k]
˛ k]E T �] k]-		]] W ˙] k] k+) k] k&�] k� �]) k�
Ü]� o]ˇ]� � a]ä]] � ` ı]˝	]` ˛]`E � a]�]		]] - n])
g&�])` � “/ - n])˝ œ]D � k] �]�]` -ı]	]` ˇ]	]O

� o]ı]^¢] � k] �]`� a] - n]) 0�] k� ˘ k]
] œ] � ` � k]�]]
� )˝]` ˛]™D X

U -
]�]O-
]�] �]+) œ] � k] -]4 
] k]�] œ]
k� -
]]�]]E ˙]�] 4� �]å` �]`å 0�] k�

ı]]�] ˙]�]] a+ “/ ˝] k] 0�]	 k] 0	 œ+ �]+ ^�]�]]
]
&`B Y V r4� �]`˙] �] k]	 k]�]]
]] �]`˙] �] k]	 k]
^	]� 
]]D ˙]�] �]+ �] k] )+] ˛]]E ˝] k] a� !
�]`˙] )]�˝ k] k� ^� 	]] k) ^�] k) - n]) � k]
ı n]) œ] ˝]
 k] ) Ÿ] k& �]4 - n]) -]� ]�] k� ı o]!`
-]� ) 0	 œ+ �]] �]4D Z W a� ! ˘]¸]	]`
ä]�]`	] ı]) ^�] k) - n]) o- a� ) g( "	 k] k� �]]&
� g]�] �]4 �] œ]^� 0	 œ+ 	]�]` 	] ^�]
]`D R[

X a� ! - n]) �]`˙] � t]" œ] � œ] ^�] k) - n])
0	] k� �]]˛]O�]]˛] �]æ	 k]�]]
 k] t� "`
 k] ı] n]ˇ] œ]
	 k] 0	 œ+ &�]] ^&�]]D R Y �]�]) a� ! - n])
�]`˙] -˘!` ^�]¸` ı]) ^�] k) - n]) o- a� )
g( "	 k] k� �]]& 0	]� k] R[[ � a]	]] ( 
] ı n]&]
a+-]Ds S � k] �]]˝ œ] �]˝]]	 k] k� �]]& 0�]	 k]
t1 ˘]` -]�]]ä] � œ] � +]E r� ]	] 
]�]]� )

� a]	] k] ^� � Ÿ] �]] � + )+] gt+Ds T

Z �]�]) 0�] k� ˘ k]
 k] 0�]� k] ı g]!	 k] 
]� k]
^� /�] ^�]�]]
] � ] �]] �]˝]
]�] n+D U

R[ 0�]	 k] � +]E rı])� k]��]) k� )]˙] k�
ı]^�]¾] )+��] œ] � ` �]�]�] ˝ a]� œ+ &` �]�]`
n+E �]�]) �]]^� �] œ] k� ^
]4 � k] ^�] “(

^�]�]]
 œ] +` Ÿ+ V ˝]]^� � k] k&�]˝ k] a+4 �]` 	]
k&�] �] œ� - n]) � a]	]� ) �]` /�] k� �]]�]	 k] 	]

�]�]�] �] œ� D W RR /�] ^�]�]]
] � ] �]˝]O

]�] �]+ n+B �]`˙] ı])� k]��]) � ] �]˘]	] n+D X

RS ˙] k] �]`˙] )]�˝ k] k� ^� 	]] k) ^�] k) � k]
k4� k] 
] k]�] Ÿ+ ˙] k] �]˘]	] � a]	]˝ k] Ÿ+E �]�])

^( ) � n]˝]]	] -]˝]] n+ - n]) 0	] k� ^&
] œ]
� k] �]˘]	] 0# ] 
 k] ˙]]˝]] n+ ˝]]^� � k]
	] ˝] k] �]� `	] � œ) - n]) 	] +` 0Ã])
ı]] t4D Y RT ˙] k] �]`˙] ˘]¸]	]` ä]�]`	] ı])
^�] k)E � k] k4� k] 
] k]�] Ÿ+ ˙] k] �]˘]	] � k] � a]	]O
� ) /� k] � a]�]`O� a]�]` ��]`� ]) � )˝ k] Ÿ+E
�]�]) 0	]� œ] ˙]å 	]+™ + k]˝]`D � k] ˛] k] kå �]˝]
k� ^
]4 �]� `	] � )˝ k] Ÿ+E �]�]) ı])`�]]
k� �]˝] ^�]) ˙]]˝ k] Ÿ+D Z RU - n]) ˙] k]

�]`˙] � t]" œ] � œ] ^�] k)E � k] k4� k] 
] k]�] Ÿ+
˙] k] �]˘]	] � a]	]˝ k] ˝] k] Ÿ+E �]�]) /�] •ä]&�]`
� ` •˘]˝]] t4E ˇ]	]O& n]
]˝] R[ - n]) k4�] k]O
-])]�] 0	 œ+ �]"� ] k&˝]] n+ RR - n]) � k]
/	]� k] ı g])` ˝])+ &�] ˙]]˝ k] Ÿ+ - n]) -˘ k!
( 
] 	]+™ ı n]&] � )˝ k]D RS RV ˙] k] �]`˙]
�]^æ�]] ^�]¸` ı]) ^�] k)E � k] k4� k] 
] k]�] Ÿ+
^˙]	]� ] ^&
] �] a+˝] -˘!] n+D RT � k] �]˘]	]
� a]	]� ) /� k] � o]˙] k]4 )�]˝ k] Ÿ+ - n]) ˇ]`)˙]
ˇ])˝ k] a+4 ( 
] ı n]&] � )˝ k] Ÿ+D RU

-ˇ�]y X
R �]˙] TSBR

�]˙] VRBR
�]˙] R[TBSE T
�]�] RBRY
�]�] UTBSV
�]�] UUBSS

S �]˝] ZBS
�]) SBV

T �]) SBX
� g]� VBSR

U �]˝] ZBSS
� g]� YBUY

�������������������

-ˇ�]y Y
V �]˝] ZBTV

� g]� UBUT
W � g]� SUBZE R[
X �]˝] SXBVV

�]) RVBU[E UR
Y �]˝] RTBROT

�]) UBRE S
Z �]˝] RTBTOZ

�]) UBTOZ
� g]� YBRS

R[ � g]� YBRT

�������������������

g&�])] � q]�]y
R � g]� YBRU
S � g]� YBRV
T �]˝] RRBRV

�]˝] RTBZ
�]) UBZ

U �]˝] RTBR[
�]) UBR[

V �]˙] XYBS
�]˝] RTBTUE TV
�]) UBTU

W �]�] WBZE R[
�]˝] RTBRRE RT
�]) UBRRE RS

X �]˝] RTBRYOST
�]) UBRUOS[

Y �]˝] RTBRZ
�]) UBRV
S a� ) UBTE U

Z �]˝] RTBS[E SR
�]) UBRWE RX

R[ �]˝] RZBST
R˝]` WBZ

RR S˝]` UBR[
RS �]˝] RTBSS

�]) UBRYE RZ
RT Ü k]
] RWBRU
RU �]˝] RTBST

�]) UBS[
/ì] R[BTW

RXRV � g]� ] XBUXQYBRV



RW � k] “/ �]` &`ı]� ˙]
]]� ) 0� k] �])O
˝]	] � k] 	]+™ %� ˝]] �]] ı]
 o]�] k� 	]`˘ k]
	]+™ )�]˝]]E �]�]) &`�]" ı]) )�]˝]] n+
˝]]^� o-&) -]	 k]�]]
] œ] � k] ) n]�]	]` ^�]
 k]D R

RX k4�]] a� ! 	]+™ ˙] k] ^!ı]] n+ - n])
�]]�]	 k] 	] 
]]�]] ˙]]4E 	] +` k4�]` � k] “/
˘]`ä] n+ ^˙]� k] �]å` �]]�]ˇ]]	]` � k] ^!ı]]�]]
�]�]] + k] - n]) ˙] k] � �]` ˙]]	]` 	] ˙]]4 - n])
� a]
 k] � œ] 	] -]4D S RY /�]^
]4 ˇ�]]	] & k]
^� ˝ a]�] n� � k] � a]	]˝ k] + k]D �] œ]^� ^˙]�] k�
ı]]�] n+E 0� k] - n]) ^&�]] ˙]]4�]]D T 
 k]^� 	]
^˙]�] k� ı]]�] 	]+™ n+E 0�]� k] �]+ �]` 
 k]
^
]�]] ˙]]4�]] ˙] k] 0� k] 
]�]˝]] n+ ^� 0�]� ]
-ı]	]] n+Ds U

RZ ^( ) �]`� a] � ` �] t] - n]) 0�] k�
�]] “/ V 0�]� k] ^�]
]	 k] -]4E �]�]) �]`å � `
�]˙]+ � k] � k] 0�] ˝]� ı] at+˘] 	]+™ ı]]
) k+ ˛ k]D W S[ /�]^
]4 0� k] �]+ �]�]) &`
�]�]`E r˝ k])` �] t] - n]) ˝ k] k) �]] “/ �]]+) �] kå Ÿ+
- n]) ˝ a]�]� k] ^�]
]	]] ˘]]+˝ k] Ÿ+Ds SR ˝]�]
0�]	 k] 0	]� k] � +]E r� k])` �] t] - n]) � k] k) �]] “/
� k] Ÿ+E ˙] k] ı])� k]��]) � ] �]˘]	] � a]	]˝ k] - n])
0�] ı]) ˘]
]˝ k] Ÿ+Ds X

SS 4� ^&	] �]`� a] - n]) 0�] k� ˘ k]
 k]
4� 	]]�] ı]) ˘] kæ - n]) 0�]	 k] 0	]� k] � +]E
r-]- k] +�] �]`
] k� 0�] ı]]) ˘]
 œ]Ds ˝]�]
� k] 	]]�] � œ] )�]]	]] + k] �]4D Y ST �]�])
�]( ) k� & n])]	] �]+ �] k] �]�]]D ˝]�] �]`
]
� œ] �]� o]� ) ˝ g]( ]	] 0# ] - n]) 0	]� ` 	]]�]
� œ] ı]]	]` �])	 k] 
]�]]E 0	]� ` ˙]]	] �]˝] k)
� œ] ˛]`D Z SU ˘ k]
 k] 0�] k� ı]]�] -]� )
0� k] ˙]�]]	 k] 
]� k]E r� a]Í E � a]Í E +�] 	]]�]
+ k]	 k]�]]
 k] Ÿ+Is �]`� a] 	 k] 0#� ) - t]ˇ]` - n])
0( 	]˝]` 
]+) œ] � k] $ t]"] - n]) � k] �] o]˝] + k]
�]4 - n]) �]		]]"] !] �]�]]D R[ SV ^( )
0�]	 k] ˘ k]
] œ] � k] � +]E r� + t] �]�]] ˝ a]�+])]
^�]��]]�]Hs �]�]) 0	] ı]) $) !] �]�]]
- n]) � k] ˝]]˙˙ a]�] � )	 k] 
]� k] - n]) 4� O g&�] k)

� k] � +	 k] 
]� k]E r-]^�]) �]+ � n]	] n+ ˙] k]
- t]ˇ]` - n]) ı]]	]` ˝]� � k] a+�] k&˝]] n+
- n]) � k] 0�]� ` �]]	]˝ k] Ÿ+Hs R

SW ^( ) � k] ^� 	]] k) ı]) ^�])]� k]^	]�] œ] k�
/
]] k� � œ] ı] at+˘ k]E S ˙] k] 0�] ı]]) �]
]`
]
k� �]]�]	 k] n+D SX �]�]) ˙]�] �]+ 0˝])O

� ) ^� 	]] k) ı]) -]�]]E ˝] k] ı]]�] k�
�]+) � ] 4� -]&�]` 0�]� k] ^�]
]] ^˙]�]� œ]
a&�" ��]� “] g&˝] �]�]]4 ˛ k]D �]+ �] a+˝] �]�]�]

� k] ^�]	]] � ı]å œ] k� � g]�]˝]] ˛]] - n]) �]) � œ]
	]+™ �]_
� � ì] œ]� k� �]`˘] )+˝]] ˛]]D T

SY ˙]�] 0�]	 k] �]`� a] � k] k&�]] ˝] k] �]+ ä] k])O
ä] k]) � k] ˘]`�]	 k] 
]�]] - n]) 0�] k� -]� k]
^�])� ) ^˘]

]]	 k] 
]�]]E r k+ �]`� a]E ı])�]O
Ü]ˇ]]	] ı])� k]��]) k� � k] k"E � k])] ˝ a]�]� k] �]]

 k]	]]O k&	]]H � Ÿ] ˝ a]�]� k] ^�]	]˝]` � )˝]] gt+E
� a]� k] �]˝] ˝]åı]]Ds U SZ L�] œ]^� �]`� a]
0�] a&�" ��]� “] g&˝] � k] a+�] k& )+] ˛]] ^�
�]+ 0�] -]&�]` � œ] � k] ^	]� 
] ˙]]4D
a&�" ��]� “] g&˝] 	 k] � “/ �]]) 0�] -]&�]`

� k] -ı]	 k] � �ä k] � œ] ^� �]] ˛]]D� V 0�]
-]&�]` � k] �]])O�]]) ä o]˙]`) œ] - n]) � k]^å�] œ]
� k] �] t]ˇ]] ˙]]˝]] ˛]] - n]) 0�]� ` ı]+ k)&])`
� ` ˙]]˝]` ˛]`E �]�]) �]+ 0	] � o]ˇ]	] œ] � k]
˝] k]å k&˝]]D a&�" ��]� “] g&˝] 0�] -]&�]` � k]
�]�]]4 ^( )˝]] ˛]] - n]) � a]	]�]]	] ˙]�]+ œ] � œ]

 k] ˙]]˝]] ˛]]DM T[ �]`� a] 	 k] 0�]� k] ı g]!]E
r˝ k])] 	]]�] �]] n+Hs 0�]	 k] � +]E rı]
]O
"	]Es �] œ]^� 0�]� œ] �] a+˝] �]] k) a&�" ��]� “]O
g&˝] �]�]]4 ˛ k]D TR � k] 0�]� k] ^�]	]˝]`

� )˝ k] ) k+ ^� �]+ 0	 œ+ -˛]]+O ao� $ � œ]
˙]]	 k] � ] a+�] 	] k&D W TS �]+™ ı]+]å
ı]) �] a+˝] �]] k) � g]-) X ˘]) ) k+ ˛ k]D /�]O
^
]4 a&�" ��]� “] g&˝] œ] 	 k] �]`� a] � k] ^�]	]˝]`
� ` ^� �]+ 0	 œ+ � g]-) œ] � œ] �]�]] ˙]]	 k] k&D

YBSX � �]] r��]])� � ì] œ]Ds YBSZ � �]]
�]]�]&E r� o] k] -)� k] � k] 0�]	 k] 0�] -]&�]` � k]
-ı]	 k] � ä k] � œ] � ) )�]] ˛]]Ds

-ˇ�]y Y
R �]˝] VBRV

�]) UBSR
� g]� RRBTT
^( �] SBRV

S �]˝] R[BSW
�]) UBSS
� g]� RSBS

T �]˝] SVBST

U �]˝] RTBRS
�]˝] SVBSZ
�]) UBSUE SV
� g]� RZBSW

V �]˝] RTBVV
� g]+ XBV
Ü k]
] RBRU

W �]˝] RSBUWE UX
�]) TBTRE TS

X �]˝] RSBUYOV[
�]) TBTTOTV
� g]+ RVBRU

Y �]˝] YBRYE ST
�]) UBTVE TW

Z �]˝] YBSUOSX
�]) UBTXOUR

R[ �]˙] YZBZ

�������������������

g&�])] � q]�]y
R �]˝] YBSX

�]) UBUR

S �]) VBR

T �]˝] YBSYE SZ
�]) VBSOR[

U �]) RBSTE SU

V �]) ZBS[E SR

W Ü]� S[BSE T

X � n]�] RRBXE Y
��] RUBY

� g]� ] YBRWOTS RXRW



- n]) 0�]	 k] 0	 œ+ ˙]]	 k] ^&�]]D R TT ˝]�]
�]] k) a&�" ��]� “] g&˝] 0�] -]&�]` � œ] � k] �]]+)
^	]� 
] �]4 - n]) 0	] � g]-) œ] � œ] �]�]] �]4D
˝]�] � g]-) œ] � ] ı g])] � ao]$ �]å` ˝ k]ä]` � k] & n]å]
- n]) ı]+]å � ` � �]]) � k] 	]`˘ k] �]`
] � œ] ˙]]
^�])] - n]) �]] k) � g]-) g$�]� ) �]) �]4D
TU ˙]�] � g]-) ˘])]	 k]�]]
] œ] 	 k] k&�]] ^�
�]] a+-] n+E ˝] k] � k] �]]�] �]4 - n])
0	+ œ]	 k] ˙]]� ) �]+) - n]) k&+]˝] � œ] /�]� `
�]�]) &`D

TV ˙] k] a+-] ˛]]E 0� k] k&�]	 k] k� ^
]4

] k]�] -]4D ˙]�] � k] �]`� a] k� ı]]�] -]4
˝] k] 0	+ œ]	 k] k&�]] ^� �]+ -]&�]` ^˙]�]� k]
a&�" ��]� “] g&˝] ^	]� 
 k] ˛ k]E � ı] kå ı]+	 k] - n])

^�]
] a� 
] # `� ^&�]]�]` +]
]˝] � œ] �]`� a] k�
ı n]) œ] k� ı]]�] � n]# ] n+D �]+ k&�]� ) 
] k]�]
�] a+˝] $) �]4D TW ^˙]	+ œ]	 k] �]+ �]�]
-ı]	]` - t]�] œ] � k] k&�]] ˛]]E � k] 
] k]�] œ] � k]
�]˝]]	 k] 
]� k] ^� ˙] k] -]&�]` a&�" ��]� “]O
g&˝] œ] k� � �ä k] � œ] ˛]]E �]+ ^� �] ˝])+ # `�
a+-]D TX ˝]�] ^�])]� k]^	]�] œ] k� -]�]O

ı]]�] k� /
]]� œ] � k] -]�]` �]`å 	 k] �]`� a] � k]
� +] ^� �]+ 0	] k� �]+ t] � k] ˘]
]] ˙]]4E
�] œ]^� 0	]� œ] $) � n]# �]�]] ˛]]D /�]O
^
]4 �]`� a] �]+ t] � k] ˙]]	 k] k� ^
]4 	]]�] ı])
˘]æ �]�]]D TY ˝]�] ^˙]�] -]&�]` � k] a&�"
��]� “] g&˝] ^	]� 
 k] ˛ k]E �]+ �]`� a] � k] �]])O�]])
^�]	]˝]` � )	 k] 
]�]] ^� �]+ 0� k] -ı]	 k] �]]˛]
-]	 k] k&D �]�]) �]`� a] 	 k] 0�] -]&�]` � k]
�]+ � +� ) � k]˙] ^&�]]E S TZ r-ı]	 k]
�]) 
] n]" ˙]] - n]) ı])� k]��]) 	 k] ˙] k] a� ! ˝ k] k)
^
]4 ^� �]] n+E �]+ �]�]� k] �]˝]]˝]] )+Ds
�]+ -]&�]` ˘]
]] �]�]] - n]) ı g] k) �]+) � œ]
�]˝]]	 k] 
]�]] ^� �]`� a] 	 k] 0�] k� ^
]4 �]]
^� �]] n+D

U[ ˙]�] �]`� a] /�] ı]]) -]�]]E ˝] k] �]`å
	 k] �] kå ı�]]) � k] 0�]� ] ��]]�]˝] ^� �]]
�] œ]^� �]�] 0�]� ] o/˝]ä]]) � ) ) k+ ˛ k]D T

UR 
 k]^� 	] ˝]�]` �]+ t] �]]/) 	]]�] � ]
4� -]&�]` -]�]]E ˙] k] �]�]]O�]) � œ] -� a]O
�]] “/ � )	 k]�]]
]] 4� -^ˇ]� ])` ˛]]D �]+
�]`� a] k� ı n]) œ] ı]) ^�])� ) 0�]� k] ^�]	]˝]`
� )	 k] 
]�]] ^� �]+ 0�] k� �]) ˘]
 k]D R

US �] œ]^� 0�]� ` /� 
] n]˝]` � k]"` ˙] k]
� )`�] RS �]]
] � ` ˛]` �])	 k] ı]) ˛]`D

˙]�] �]`� a] ˙]] )+] ˛]]E ˝] k] 
] k]�] œ] � `
�]`å 0� k] � k] k) a+4 �]]˛]O�]]˛] ˘]
]	 k] 
]�]`D
UT �]+ t] 4� - n])˝] ˛]` ^˙]� k] RS �]]
]
� k] � g]	] �]+	 k] � ` �]`�]])` ˛]` S - n])
�]+ ^� �]` k� �]` /
]]˙] � k] # `� 	]+™
+ k] ı]]�]` ˛]`D T UU 0�]	 k] ı]` k! � k] -]� )
�]`� a] k� � ı] kå � ` �]]
]) � k] a!-] U

- n]) 0�]` �]å` 0�]� ] � g]	] �]+	]] � o]& + k]
�]�]]D UV ˝]�] �]`� a] 	 k] � +]E r^� �]	 k]
� a]� k] a!-]Hs ˙]�] �]�] /	]� ]) � )	 k] 
]� k]E
˝] k] ı]˝])�] 	 k] � +]E r� a]Í E �]`å ˝ a]� k]
&�]]4 ˙]] )+` n+ - n]) ˝ a]�] ı]) ^�] k) ˙]]
)+` n+Ds V UW ^( ) �]` �]`� a] 	 k] � +]E
r^� �]` 	 k] � a]� k] a!-] n+E �] œ]^� � Ÿ] ˙]]	]˝]]
gt+ ^� � k] k) o-&) � k] �]_˝] W ^	]� 
]` n+Ds

UX ˙]�] 0�] - n])˝] 	 k] k&�]] ^� �]`� a] � k]
ı]˝]] ˘]
] �]�]] n+E ˝] k] �]+ � t]ı]˝]` a+ “/
-]�]` - n]) 0�] k� -]� k] ^�]) ı]å` - n])
0�]	 k] �]�] 
] k]�] œ] k� �]]�]	 k] �]˝]] ^&�]] ^�
0�]	 k] �] œ] 0� k] a!-] - n]) �]+ n� � k] ( n])	]
# `� + k] �]�]`D UY ˝]�] �]`� a] 	 k] 0�]� k]
� +]E r� k]"`E ˝ k] k) ^�]��]]�] 	 k] ˝ a]� k] # `�
^� �]] n+D ˙]]E -�] - n]) •˘]˝]] �]˝]
� )	]]Ds X

UZ ˙]�] �]+ �] k]
] +` )+] ˛]]E ˝] k]
�]�]]O�]) k� -^ˇ]� ])` k� �]) � k] 4�
-]&�]` -]�]] - n]) � +	 k] 
]�]]E r˝ k])`
� k]"` �]) ˘ a]� ` n+D -�] � a]Í � k] - n]) ı] k)O
�]]	] �]˝] � )Ds Y V[ �]+ � a]	]� ) �]`� a]
	 k] 0�] -^ˇ]� ])` � k] � +]E r$) �]˝]E �]�]
^�]��]]�] )�] - n]) �]+ �]˘] ˙]]4�]`Ds Z

-ˇ�]y Y
R �]˝] YBT[OTU

�]) VBRRORX

S �]) VBRYOS[

T �]) VBSR

�������������������

g&�])] � q]�]y
R �]˝] ZBRYE RZ

�]) VBSSOSU

S � n]�] RVBSV

T �]˝] ZBS[OSS
�]) VBSVOSZ

U ^�] RVBTYE TZ

V �]) VBT[OTU

W � g]� VBRX

X �]˝] ZBSS
� g]� XBV[

Y �]) VBTVOTX

Z � g]+ RRBSV
) k]�] UBRX

RXRX � g]� ] YBTTOV[



VR ˙]�] �]`� a] 0�] �]) � œ] ı] at+˘]] ˝] k] 0�]	 k]
ı]˝])�]E � g]+		]]E �]] g� �] - n]) 
]å� ` k�
�]]˝]]O^ı]˝]] k� ^�]�]] ^� �]` - n]) � k] -ı]	 k]
�]]˛] o-&) 	]+™ -]	 k] ^&�]]D VS 
 k]^� 	]
�]�] 
] k]�] ) k] ) k+ ˛ k] - n]) !]˝]` ı]`"˝ k] a+4
0�] 
]å� ` k� ^
]4 �]]˝]�] �]	]] ) k+ ˛ k]D
�]`� a] 	 k] � +]E r�]˝] ) k]- k]I R 
]å� ` �])`
	]+™ �]_
� �] k] )+` n+Ds S VT �]+ � a]	]O
� ) � k] 0�]� ` ^�]

]` 0å]	 k] 
]� k] �] œ]^�
� k] ˙]]	]˝ k] ˛ k] ^� �]+ �]) ˘ a]� ` n+D
VU ^( ) �]`� a] 	 k] �]˘˘]` � ] +]˛] ı]� åO
� ) � +]E r�]˘˘]`E 0# Is T VV ˝]�] 0�]

]å� ` � œ] ˙]]	]� U -] �]�]` - n]) �]+
( n])	] 0# � n]# `D V �]`� a] 	 k] � +] ^�

]å� ` � k] �]]	 k] k� ^
]4 a� ! ^&�]] ˙]]4D
VW 
]å� ` � k] •ä]&] k&�]� ) 0�] k�
�]]˝]]O^ı]˝]] � a]�]` k� �]] k) -ı]	 k] -]ı k] � œ] 	]
) k+D �]�]) �]`� a] 	 k] 0	]� k] � +] ^� ˙] k] a+-]
n+E �]+ ^� �]` � k] 	] �]˝]] t4D W

Z ^( ) �]`� a] 	 k] -ı]	 k] RS ˘ k]
] œ] � k]
� a]
]]�]] - n]) 0	 œ+ �]�] a&�" ��]� “] g&˝] œ]

ı]) -^ˇ]� ]) ^&�]] - n]) �]_˝] &` ^�
� k] 
] k]�] œ] � œ] � k] 0	 œ+ ^	]� ]
 œ] X - n]) �]`�]]O
^)�] t] # `� � œ)D Y S - n]) 0	 œ+ ı])O
� k]��]) k� )]˙] � ] Ü]˘]]) � )	 k] - n])
˘ o]�]] � )	 k] � k]˙]]D T 0�]	 k] 0	]� k] � +]E
r�]( ) k� ^
]4 a� ! �]˝] 
 k]	]]E 	] 
]]# `E
	] �]]	 k] � ` ı] k]"
]`E 	] ) k]"`E 	] ı n]� k]E� 	]
+` & k] ˙] k]å` � ı] kå 
 k]	]]D Z U �]�]) ˙]�]
�]` ˝ a]�] ^� �]` �]) � œ] ˙]]- k]E ˝] k] �]+™ #+) k]
- n]) �]+™ � k] ^�]&] 
] k]D R[ V -�])
^� �]` �]+) � œ] 
] k]�] ˝ a]� œ+ ��]`� ]) 	]
� œ)E ˝] k] �]+ t] � k] �]]+) ^	]� 
]˝ k] �]˝]
-ı]	 k] ı n]) œ] � ` ˇ g]
] �]]å k&	]] ˝]]^�
0	] k� ^�]
]]( �]�]]+` + k]Ds RR W ˝]�] � k]

YBVV � �]] r˙]`�]	]O�]_�˝]Ds �]&]�]�]`
� œ] rÍ -]�]C 	]��]]s k&� œ]D ZBT ��]]yE
r˘] t]&`Ds

ı g] k) /
]] k� � œ] �] t]�]O�] t]�] ˙]]� ) � a]�]�]�])`
� a]	]]˝ k] ) k+ - n]) +) � +™ 
] k]�] œ] � k] ˘ o]�]]
� )˝ k] �]4D R

X ˙]�] ^ä]
]]O�]]�]� k+) k] k&�]� 	 k] � a]	]]
^� �]]O�]] + k] )+] n+E ˝] k] �]+ �]å` 0
]O
�]	] � œ] ı]å �]�]]D /�]^
]4 ^� �]`� a] k�
�]] k) � œ] a� ! 
] k]�] � +˝ k] ˛ k] ^� �]+ � g]+		]]
n+ ˙] k] �]) �]�]] ˛]] - n]) ^˙]� k] -�] •ä]&]

� ) ^&�]] �]�]] n+D S Y ˙]�]^� g&�] k)
0�] k� �]] k) � œ] � +˝ k] ˛ k] ^� 4^
]�]]+ Ü]� "
a+-] n+E �]�]) a� ! - n]) � +˝ k] ˛ k] ^�

ı a])]	 k] �]^�]��]�]˝]]- œ] � œ] � k] � k] “/ •ä]&] + k]
�]�]] n+D T Z k+) k] k&�] 	 k] � +]E r� g]+		]]
� ] ˝] k] � Ÿ]	 k] ^�]) � "�]] ^&�]] ˛]]D U ˝] k]
^( )E �]+ � n]	] n+ ^˙]�] k� �]] k) � œ] � Ÿ] k4�]`
�]]˝ œ] � a]	] )+] gt+Hs /�]^
]4 �]+ �]`� a] � k]
k&�]	]] ˘]]+˝]] ˛]]D V

R[ ˙]�] Ü k]^�]˝] 
] n] k" ˝] k] -]� ) �]`� a]
� k] �]˝]]	 k] 
]� k] ^� 0	+ œ]	 k] �]]O�]] ^� �]]
n+D W ˝]�] �]+ 0	 œ+ �]]˛] 
 k]� ) � n]˝]O

� n]&] 	]]�] k� �]+) � œ]E ^� �]` 4� o]˝] ˙]�]+
k� ^
]4 ^	]� 
] �]�]]D X RR �]�]) �]`å

� k] /�]� ] ı]˝]] ˘]
] �]�]] - n]) �]+
0�] k� ı]` k! �]�]`D �]`� a] 0	] �]�]� k] ı�]])
� k] ^�]
]] - n]) 0	 œ+ ı])� k]��]) k� )]˙] k�
�]] k) � œ] �]˝]]	 k] 
]�]] - n]) ^˙]	 œ+ /
]]˙]
� ` ä]Î )˝] ˛]`E 0	 œ+ # `� ^� �]]D Y

RS ^( ) ^&	] %
]	 k] 
]�]] - n]) � k] RS
0�] k� ı]]�] -]4 - n]) � +	 k] 
]� k]E r�]`å
� k] � k]˙] k& ˝]]^� � k] -]�]Oı]]�] k�
�] t]�] œ] - n]) k&+]˝] œ] � œ] ˙]]� ) -ı]	 k] �]]	 k]
- n]) #+)	 k] � ] o/˝]ä]]�] � œ)E �] œ]^� +�]
�]+ t] � a]	]�]]	] ˙]�]+ � œ] Ÿ+Ds Z RT �]�])
�]`� a] 	 k] 0	]� k] � +]E r˝ a]�+™ 0	 œ+ a� ! �]]	 k]
� k] & k]Ds R[ 0	+ œ]	 k] � +]E r+�]] k) ı]]�]

ZBX � �]]	]` k+) k] k&�] -_	˝]ı]]�]D �]&]�]�]`
k&� œ]D

-ˇ�]y Y
R � g]� XBRSE RT

S �]˝] ZBSTOSW
�]) VBTYOUT
� g]+ RRBRR
Ü k]
] XBW[
Ü k]
] RTBTW

T �]) VBUR
� g]� XBRU
� g]+ RRBUT

U 0˝] SBX
�]�] TBRZ
�]�] USBV

V �]) VBUS

W �]) XBTVE TW

�������������������

-ˇ�]y Z
X �]) WBX

Y �]˝] R[BR

Z �]˝] R[BZE R[
�]) WBYE Z
� g]� R[BU

R[ �]˝] R[BRR
�]) WBR[
� g]� R[BVE X

RR �]˝] R[BRU
�]) WBRR
� g]� R[BR[E
RR
Ü k]
] RTBV[E VR

�������������������

g&�])] � q]�]y
R �]˝] RRBR

�]) WBRSE RT

S �]˝] RUBRE S
�]) WBRUORW

T �]) YBSXE SY
� g]� ZBRYE RZ

U �]˝] RUBTE R[

V � g]� STBY

W �]) WBT[

X �]˝] RUBRT

Y �]˝] RUBRU
�]) WBTU
� g]+ WBS

Z �]˝] RUBRVOSR
�]) WBTVOUU
� g]+ WBVORT

R[ S)] UBUSOUU

� g]� ] YBVRQZBRT RXRY



ı] t]˘] ) k]^"�] œ] - n]) & k] �]!^
]�] œ] k� ^�]�]]
a� ! 	]+™ n+D �]] ˝ g] �]+ ˘]]+˝]] n+

^� +�] � a]& ˙]]� ) /	] �]�] 
] k]�] œ] k�
^
]4 �]]	]] �])`&� ) 
]] t4Hs RU &)O
-�]
] �]+ t] � )`�] VE[[[ -]&�]` ˛ k]D
�]`� a] 	 k] -ı]	 k] ˘ k]
] œ] � k] � +]E r0	 œ+
ı]˘]]�]Oı]˘]]�] � ` " k]^
]�] œ] � œ] ^�]# ] & k]Ds
RV 0	+ œ]	 k] k4�]] +` ^� �]] - n]) �]�]� k]
^�]# ] ^&�]]D RW ˝]�] 0�]	 k] ı] t]˘] ) k]^"�] t]
- n]) & k] �]!^
]�] t] 
]™ - n]) -]� ]�] � `
˝])( k&�]� ) Ü]]˛ “]	]] � œ] ˇ]	�]�]]& ^&�]]D
^( ) 0	 œ+ ˝] k]å� ) ˘ k]
] œ] � k] k&	 k] 
]�]]
˝]]^� � k] �]`å k� �]]�]	 k] ı]) k]�] œ&D
RX ˝]�] �]�] 
] k]�] œ] 	 k] ˙]`O�])� ) �]]�]]
- n]) 0	+ œ]	 k] �]˘ k] a+4 a"� kå 0# ]4 ^˙]	]� k]
RS " k]� ^)�] t] �]) �]�]™D R

RY �]]& � œ] ˙]�] �]`� a] - k� 
 k] � œ] Ü]]˛ “]	]]
� ) )+] ˛]]E ˝]�] ˘ k]
 k] 0�] k� ı]]�]
-]4D 0�]	 k] ˘ k]
] œ] � k] ı g]!]E r
] k]�] � k] k)
�]] k) � œ] �]] � +˝ k] Ÿ+E � Ÿ] � n]	] gt+Hs S

RZ 0	+ œ]	 k] � +]E r a� ! � +˝ k] Ÿ+E � g]+		]]
�]ı]^˝]��]] k&	 k]�]]
]]E g&�] k) � +˝ k] Ÿ+ 4^
]O
�]]+ - n]) a� ! � +˝ k] Ÿ+ ı a])]	 k] ä]�]]	 k] k�
�]^�]��]�]˝]]- œ] � œ] � k] � k] “/ •ä]&] + k]
�]�]] n+Ds T S[ ˝]�] �]`� a] 	 k] 0	]� k] ı g]!]E
r
 k]^� 	] ˝ a]�] �]] � +˝ k] + k]E � Ÿ] � n]	] gt+Hs
ı]˝])�] 	 k] ˙]�]]�] ^&�]]E r˝ g] ı])� k]��]) � ]
� k]˙]] a+-] �]�]`+ n+Ds U SR ˝]�] 0�]	 k]
0	 œ+ �]�˝]` � k] � +] ^� �]+ �]]˝] ^� �]`
� k] 	] �]˝]] t4 V SS - n]) �]+ �]` � +]E
r o/�]]	] k� � k] k" � k] � “/ a&�]O˝]� 
]` œ(
�]+	]` ı] œå�]` - n]) � a]^�]�]]E Ü]ˇ]]	] �]]˙]�
- n]) �]]�¾]` 0� k] a#� )] œ&� k] - n]) �]+
�]]) $]
]] ˙]]4�]]D W ^( ) ˝]`�] k) ^&	] 0� k]
•ä]&] � ) ^&�]] ˙]]4�]]Ds X

ST ˝]�] �]`� a] 	 k] �]�]� k] � +]E r-�])
� k] “/ � k] k) ı]` k! -]	]] ˘]]+˝]] n+E ˝] k] �]+
� a]& � k] /	]� ]) � k) Y - n]) +) ^&	]

-ı]	]] �]]˝]	]] � ] � ]# � 0# ]4 - n]) � k] k)
ı]` k! ˘]
]˝]] ) k+D R SU �] œ]^� ˙] k] � k] “/
-ı]	]` ˙]]	] �]˘]]	]] ˘]]+˝]] n+ �]+ 0� k]
�] k]4�]]E �]�]) ˙] k] � k] “/ � k])` �]]^˝])
-ı]	]` ˙]]	] � t]�]]˝]] n+ �]+` 0� k] �]˘]]4O
�]]D S SV �]]� “/E -�]) 4� o/�]]	]
�]])` a&^	]�]] +]^�]
] � ) 
 k] �]�]) -ı]	]`
˙]]	] � t]�]] � n] k# �]] �]+ �])�]]& + k] ˙]]4E
˝] k] 0� k] �]] ( ]�]&]H T SW /�]^
]4
^� ˙] k] � k] “/ � k])] ˘ k]
]] + k]	 k] - n]) � k] k)
�]˘]	] œ] ı]) ^�]��]]�] � )	 k] � œ] �]˜�]&] �]+O
� g]�] � )˝]] n+E 0� k] o/�]]	] � ] � k]"] �]`
0�] �]˝] ��]`� ]) � )	 k] � œ] �]˜�]&] �]+O
� g]�] � k)�]] ˙]�] �]+ -ı]	]`E -ı]	 k] ^ı]˝]]
� ` - n]) ı]^�]¾] ��]� “] g&˝] œ] � ` �]^+�]] k�
�]]˛] -]4�]]D U SX �]�]) � Ÿ] ˝ a]�]� k] �]˘]
� +˝]] gt+ ^� �]+ t] ˙] k] �] kå Ÿ+E 0	]� œ] � k]
a� ! k4� k] Ÿ+ ˙] k] ˝]�] ˝]� �] n]˝] � ] � at]+ 	]+™
k&� œ]� k]E ˙]�] ˝]� ^� � k] ı])� k]��]) k� )]˙]

� k] 	] k&�] 
 œ]Ds V

SY &)-�]
] �]+ � +	 k] k� � )`�]
-]# ^&	] �]]& k4�]] a+-] ^� �]+ ı]˝])�]E
� g]+		]] - n]) �]] g� �] � k] -ı]	 k] �]]˛] 
 k]� )
Ü]]˛ “]	]] � )	 k] k� ^
]4 4� ı]+]å ı])
˘]æ �]�]]D W SZ ˙]�] �]+ Ü]]˛ “]	]] � )
)+] ˛]]E ˝] k] 0�] k� ˘ k]+ k) � ] Î ı] �]&
]
�]�]] - n]) 0�] k� � ı] kå �] k( & + k]� ) ˙]�]O
�]�]]	 k] 
]� k]D T[ - n]) k&�] k]I & k] -]&�]`
0�]� k] �]]˝] � ) ) k+ ˛ k]D � k] � g]�]] - n])
4^
]�]]+ ˛ k]D TR � k] ı g])` �]^+�]] k� �]]˛]
^&�]]�]` ^&4 - n]) �]`� a] � ` ^�]&] “/ k� �]] k)
� œ] �]]˝] � )	 k] 
]� k]E ˙] k] �] a+˝] ˙]
&
�]Î �]
 k]�] � k] + k]	 k]�]]
]` ˛]`D X TS ı]˝]O
)�] - n]) 0�] k� �]]˛]` 	]™& � k] �] k]^�]
]
˛ k]D �]�]) ˙]�] � k] ı g])` ˝])+ ˙]]�] �]4E
˝] k] 0	+ œ]	 k] �]`� a] � ` �]^+�]] k&�]` Y - n])
& k] -]&^�]�] œ] � k] 0�] k� �]]˛] �]å] k&�]]D

ZBST ��]&]�]�]` k&� œ]D

-ˇ�]y Z
R �]˝] RUBS[

�]) WBUT
� g]+ WBRT

S �]˝] RWBRTORW
�]) YBSXOT[

T � g]� ZBXE Y

U �]˝] RWBRW
�]) YBSZ
� g]+ RBUR
� g]+ WBWYE WZ

V �]˝] RWBS[

W �]�] VTBVE Y
� g]� RXBSV

X �]˝] RWBSR
�]) YBTR

Y ^( �] TBXE Y

�������������������

g&�])] � q]�]y
R �]˝] R[BTY

�]˝] RWBSU
�]) YBTU
� g]� RUBSX

S �]˝] RWBSV
�]) YBTV
� g]+ RSBSV
Ü k]
] S[BSU
Ü]� SBR[

T �]˝] RWBSW
�]) YBTW

U �]˝] R[BTT
�]) YBTY
S˝]` SBRS

V �]˝] RWBSY
�]) ZBR

W �]˝] RXBROY
�]) ZBSOY

X � g]� ZBSS
� g]� RTBTT

Y Sı]˝] RBRW

RXRZ � g]� ] ZBRUOTS



TT ˙]�] � k] & k]	] œ] �]`� a] k� ı]]�] � k] ˙]]	 k]

]� k]E ˝] k] ı]˝])�] 	 k] 0�]� k] � +]E r� a]Í E +�]
�] a+˝] � a]�] Ÿ+ ^� +�] �]+ t] -]4D /�]O
^
]4 +� œ] ˝]`	] ˝ o]� g] �] kå � )	 k] k&E 4� ˝ k] k)
^
]4E 4� � g]�]] k� ^
]4 - n]) 4� 4^
]O
�]]+ k� ^
]4Ds ı]˝])�] 	]+™ ˙]]	]˝]] ˛]]
^� �]+ �]] � + )+] n+D TU ˙]�] �]+
�] k]
] +` )+] ˛]]E ˝] k] 4� �]]&
] 0�])]
- n]) 0	] ı]) !]	 k] 
]�]]D �]]&
] k�
^�])	 k] � k] � k] �]�])] �]4D TV 0�] �]]&
]
� œ] � k] -]�]]ä] R -]�]`B r�]+ � k])] � k]"]
n+E ^˙]� k] � Ÿ]	 k] ˘ a]	]] n+D S /�]� ` � a]	] k]Ds T

TW ˙]�] �]+ -]�]]ä] -]�]`E ˝] k] 0	+ œ]	 k]
k&�]] ^� �]`� a] �]+ t] - k� 
]] n+D 0	+ œ]	 k]

�]+ t] ˙] k] k&�]] ˛]] 0�]� œ] � k] 4� �]` �]]˝]
a� ! �]�]�] ˝]� ^� �]` � k] 	]+™ �]˝]]�]`

- n]) /�] �]] k) � œ] � k] ˘ a]ı] ) k+D U

TX -�]
 k] ^&	] ˙]�] � k] ı]+]å � k] 	]`˘ k]
0˝] k)E ˝] k] 4� �]å` �]`å 0�] k� ı]]�]
-]�]`D V TY ˝]�]` -˘]]	]� �]`å � œ] � k]
4� -]&�]` 	 k] ä] k]) � k] ı a]� ])]E r� a]Í E
� Ÿ] ˝ a]�]� k] ^�]	]˝]` � )˝]] gt+ 4� 	]ä])
� k] k) � k] k" � k] k&�] 
 k]E �]+ � k])] 4� +`
� k]"] n+D W TZ 0� k] 4� a&�" ��]� “] g&˝]
˙]� å 
 k]˝]] n+ - n]) -˘]]	]� �]+ ˘]`�]	 k]

]�]˝]] n+D �]+ g&˝] 0� k] k4� k] �]) k]å˝]] n+
^� �]+ �]]�] 0�]
]	 k] 
]�]˝]] n+ - n])
0� k] �]]�]
] � )	 k] k� �]]& �]å` � a]_�� 
]
� k] ! k]å˝]] n+D U[ � Ÿ]	 k] ˝ k] k) ˘ k]
] œ] � k] 0� k]
^	]� ]
]	 k] � ` ^�]	]˝]` � ` �]�]) � k] 	]+™
^	]� ]
] �] k� Ds UR ˝]�] �]`� a] 	 k] � +]E
r- k) -^�]��]]�]` - n]) k" kæ 
] k]�] k]E� X � Ÿ]
- n]) � �] ˝]� ˝ a]�+] k) �]]˛] ) gt+H � �] ˝]�
˝ a]�+])` �] gt+H -ı]	 k] � k] k" � k] �]+ t] 
]]Ds Y

US ˙]�] 
]å� ] -] )+] ˛]]E ˝] k] a&�"
��]� “] g&˝] 	 k] 0� k] ä]�]`	] ı]) ı]"� ^&�]]
- n]) � a])` ˝])+ �]) k]å]D 
 k]^� 	] �]`� a]

ZBUR ��]]yE rı]`æ`Ds

	 k] 0�] a&�" ��]� “] g&˝] � k] ( "� ])] - n])

]å k� � k] # `� � ) ^&�]] - n]) 0�] k�
^ı]˝]] � k] �] Ÿ]ı] ^&�]]D UT ı])� k]��]) � `
�]+ �]+]�]_˝] k&�]� ) �]�] 
] k]�] o&�]
)+ �]4D

˙]�] � k] 0�] k� �]�] � ]�] œ] ı]) ˝]]˙˙ a]�]
� ) ) k+ ˛ k]E ˝] k] 0�]	 k] -ı]	 k] ˘ k]
] œ] � k] � +]E
UU r� Ÿ] ˙] k] �]˝]]	 k] ˙]] )+] gt+ 0�] ı]) � ]	]

]�]]- k]D o/�]]	] k� � k] k" k� �]]˛] ^�]��]]�]O
�]]˝] ^� �]] ˙]]4�]] - n]) 0� k] 
] k]�] œ] k�
+�]]
 k] � ) ^&�]] ˙]]4�]]Ds R UV �]�])
˘ k]
 k] -�] �]` 0�]� ` �]]˝] � ] �]˝]
]�] 	]+™
�]�]� k] ˛ k]D &)-�]
] /�] �]]˝] � ] �]˝]
]�]
0	]� k] ^!ı]]�]] �]�]] ˛]] ˝]]^� � k] /� k] �]�]�]
	] �] œ� - n]) � k] /�] �]] k) � œ] 0�]� k] �]�]]
]
ı g]!	 k] � k] �]` $) ) k+ ˛ k]D

UW /�] k� �]]& 0	]� œ] �]+ �]+�] ^!å
�]�]` ^� 0	]� œ] �]�]� k] �]å] � n]	] n+D S

UX ˝]�] �]`� a] 	 k] �]+ ˙]]	]˝ k] a+4 ^�
� k] -ı]	 k] ^&
] œ] � œ] �]] �] k]˘] ) k+ Ÿ+E 4�
! k] k" �]˘˘ k] � k] -ı]	 k] ı]]�] �]å] ^� �]]
UY - n]) 0	]� k] � +]E r˙] k] � k] “/ � k] k) 	]]�]
� k] /�] ! k] k" �]˘˘ k] � k] ��]`� ]) � )˝]] n+
�]+ � a]� k] �]` ��]`� ]) � )˝]] n+D - n]) ˙] k]
� a]� k] ��]`� ]) � )˝]] n+ �]+ 0� k] �]`
��]`� ]) � )˝]] n+ ^˙]�]	 k] � a]� k] � k]˙]] n+D T

/�]^
]4 ^� ˝ a]�]� œ] � k] ˙] k] -ı]	 k] -]ı]� k]
�]]^� �] œ] � k] ! k]"] �]�]�]� ) ˘]
]˝]] n+E �]+`
˝ a]�] �]�] � œ] �]å] n+Ds U

UZ � g]+		]] 	 k] � +]E r� a]Í E +�]	 k] k&�]]
^� 4� -]&�]` ˝ k])] 	]]�] 
 k]� ) 
] k]�] œ]
� œ] �]�]]4 a&�" ��]� “] g&˝] œ] � k] ^	]� ]
]
)+] ˛]] - n]) +�]	 k] 0� k] ) k]� 	 k] � `
� k]^�]�] � `E �] œ]^� �]+ +�]] k) �]]˛]
	]+™ ˘]
]˝]]Ds V V[ �]�]) �]`� a] 	 k] 0�]� k]
� +]E r0� k] ) k]� 	 k] � ` � k]^�]�] �]˝] � ) k]
�] œ]^� ˙] k] ˝ a]�+] k) ^�]
]]( 	]+™E �]+
˝ a]�+] k) �]]˛] n+Ds

-ˇ�]y Z
R � g]� TBSS

� g]+ RSBSY

S �]˙] SBX
�]�] USBR
�]˝] TBRX
Sı]˝] RBRX

T ��] RYBRV
�]˝] RXBV
�]) ZBX
Ü k]
] TBSSE ST

U �]˝] RXBZ
�]) ZBZ

V �]) ZBRUE RV

W �]˝] RXBRUORW
�]) ZBRXE RY

X ��] TSBV

Y �]˝] RXBRXE RY
�]) ZBRZOSX

�������������������

g&�])] � q]�]y
R �]˝] RXBSSE ST

�]) ZBTRE TS
� g]� RYBTROTT

S �]˝] RYBROV
�]) ZBTTOTX
� g]� SSBSU

T �]) ZBTX
� g]+ RSBUU

U 	]`˝] RYBRS
�]˝] RYBUE V
�]˝] STBRRE RS

V �]) ZBTYOU[

� g]� ] ZBTTOV[ RXS[



VR ˙]�] �]+ �]˝] ı]]�] -] )+] ˛]]�
^� �]+ 1 ı]) 0# ] ^
]�]] ˙]]4E R ˝]�] 0�]	 k]
�]Î �]
 k]�] ˙]]	 k] � ` # ]	] 
]`D VS /�]O
^
]4 0�]	 k] a� ! ˘ k]
] œ] � k] -ı]	 k] -]� k]O
-]� k] � k]˙]]D � k] �]]�]^)�] œ] k� 4� �] t]�]
� œ] �]4 ˝]]^� 0�] k� ^
]4 ˝ n]�]]^)�] t] � œ)D
VT �]�]) �] t]�]�]]
] œ] 	 k] �]`� a] � k] � k] “/
˙]�]+ 	]+™ &` S �] œ]^� �]+ �]Î �]
 k]�]
˙]]	 k] � ` # ]	] ˘ a]� ] ˛]]D� VU �]+ k&�]O
� ) ˘ k]
 k] �]] g� �] - n]) � g]+		]] T 	 k] � +]E
rÜ]� a] -�]) ˝ k])` /˙]]ä]˝] + k]E ˝] k] �]] +�]
a+�] œ& ^� -]� ]�] � k] -]�] �])� k] - n])

/	 œ+ �]��] � ) k&Hs U VV �]�]) 0�]	 k]
ı]
]"� ) 0	 œ+ $ t]"]D VW ˝]�] � k] ^� �]`
- n]) �] t]�] � œ] ˘]
 k] �]4D

VX ˙]�] � k] �]å� ı]) ˙]] ) k+ ˛ k]E ˝] k]
^� �]` 	 k] �]`� a] � k] � +]E r˝ g] ˙]+ t] � +™
˙]]4�]] � Ÿ] ˝ k] k) �]]˛] ˘]
 gt]�]]Ds VY �]�])
�]`� a] 	 k] 0�]� k] � +]E r
] k]�]^å�] œ] � ` �] t] œ&
- n]) -]� ]�] k� ı o]^!�] œ] k� �]� k] k) + k]˝ k]
Ÿ+E �]�]) o/�]]	] k� � k] k" k� ı]]�] � +™ ^�])

^"� ]	 k] � ` �]` ˙]�]+ 	]+™ n+Ds V VZ ˝]�]
0�]	 k] 4� - n]) � k] � +]E r� k])] ˘ k]
]]
�]	] ˙]]Ds 0�] -]&�]` 	 k] � +]E rÜ]� a]E
� a]� k] /˙]]ä]˝] k& ^� � Ÿ] ˙]]� ) ı]+
 k] -ı]	 k]
^ı]˝]] � k] &( 	]] gt&Ds W W[ �]�]) �]`� a] 	 k]
0�]� k] � +]E r� a])& œ] X � k] -ı]	 k] � a]) k& &( O
	]]	 k] k&E �]�]) ˝ g] ˙]]� ) ı])� k]��]) k� )]˙]
� ] k4
]]	] � )Ds Y WR ^( ) ^� �]` - n])
	 k] � +]E r k+ Ü]� a]E � Ÿ] ˝ k])] ˘ k]
]] ä]Î ) �]	 gt]�]]E
�]�]) � a]� k] /˙]]ä]˝] k& ^� ı]+
 k] -ı]	 k] �])O
�]]
] œ] � k] -
]^�]&] � + gt&Ds WS �]`� a] 	 k]
0�]� k] � +]E r� k] “/ �]` o/�]]	] ˙] k] +
] ı])
+]˛] )�]	 k] k� �]]&E ı]` k! ! k]å` a+ “/ ˘]`ä] œ]
� k] � a]å� ) k&�]˝]] n+E Z �]+ ı])� k]��]) k�
)]˙] k� 
]]�]� 	]+™Ds R[

ZBVR ��]]yE r˙]] ^&	] ı g] k) + k]	 k] ı]) ˛ k]Ds
ZBVT ��]]yE r� ] Í �] ^� �]]Ds

R[ /�] k� �]]& Ü]� a] 	 k] X[ - n]) ˘ k]
 k]
˘ a]	 k] - n]) ^˙]�]O^˙]�] �]+) - n])

/
]] k� � œ] �]+ � a]& ˙]]	 k]�]]
]] ˛]]E
�]+ t] 0	 œ+ & k]O& k] � ` ˙] k]^å�] œ] � œ] -ı]	 k]
-]� k] � k]˙]]D R S �]+ 0	]� k] � +	 k] 
]�]]E
r� k]�]� E � "] “/ k� ^
]4 ( �]
] �] a+˝] n+
�]�]) �]ä] g&) ˛] k] kå Ÿ+D /�]^
]4 � k]˝] k�
�]]^
]� � k] ^�]	]˝]` � ) k] ^� �]+ � "] “/
k� ^
]4 - n]) �]ä] g&) � k]˙ k]D S T ˙]]- k]E

�]�]) k&�] k]I � Ÿ] ˝ a]� œ+ � k]�	] œ] � ` ˝])+ � k]^å�] œ]
k� �]`˘] � k]˙] )+] gt+D T U -ı]	 k] �]]˛]

ı n]�] œ] � ` ˛ n]
]` �]˝] 
 k]	]]E 	] �]]	 k] � `
ı] k]"
]`E 	] +` ˙ g]^˝]�] t] 
 k]	]] U - n]) )]�˝ k]
� œ] ^� �]` � k] 	]�]�� ]) �]˝] � )	]]D�
V ˙]�] ˝ a]�] ^� �]` �]) � œ] ˙]]- k] ˝] k] ı]+
 k]
� + k]E F/�] �]) � œ] �] o]^˝] + k]DG V W -�])
�]+ t] � k] “/ �] o]^˝] ˘]]+	 k]�]]
]] + k]E ˝] k]
˝ a]�+])` �] o]^˝] 0�] ı]) �]	]` ) k+�]`D 
 k]^� 	]
-�]) 	] + k] ˝] k] ˝ a]�+])` �] o]^˝] ˝ a]�+] k)
ı]]�] 
] n]" -]4�]`D X /�]^
]4 0�]` �])
� œ] )+ k] W - n]) ˙] k] a� ! � k] ˝ a]� œ+ œ&E �]+
�]]- k]Oı]`- k] X �] œ]^� � ]�] � )	 k]�]]
]]
�]ä] g&)` ı]]	 k] � ] +� &]) n+D Y -ı]	 k]
#+)	 k] k� ^
]4 �])Oı])O�]) �]&
]˝ k] �]˝]
)+	]]D

Y ˙]�] ˝ a]�] ^� �]` �]+) � œ] ˙]]- k] - n])

] k]�] ˝ a]� œ+ -ı]	 k] �]+ t] #+)] t4E ˝] k] � k]
˝ a]�+] k) -]� k] ˙] k] �]]	]] ı]) k]� œ] 0� k] �]]- k]E
Z �]+ t] �]`�]]) œ] � k] # `� � ) k] - n]) Ü]˘]])
� ) k] ^� Fı])� k]��]) � ] )]˙] ˝ a]�+] k) ı]]�]
-] �]�]] n+DG Z R[ 
 k]^� 	] ˙]�] ^� �]`
�]+) � œ] 
] k]�] ˝ a]� œ+ -ı]	 k] �]+ t] 	] #+)] t4
˝] k] �]+ t] k� ˘] n])]+ œ] � œ] ˙]]- k] - n]) � + k]E
RR F˝ a]�+] k) �]+) � ` ˇ g]
] ˝]� ˙] k] +�]] k)
ı n]) œ] � œ] 
]�]` n+E +�] ı] œ]! $]
]˝ k] Ÿ+ ˝]]^�
�]+ ˝ a]�+] k) ^�]
]]( �]�]]+` k&D R[ ^( ) �]`

R[BU � �]] r	]�]�� ]) � ) k� �]� k] 	]
�]�]]	]]Ds

-ˇ�]y Z
R Ü k]
] RBRE S

R˝]` TBRW

S � g]+ UBZ

T �]) TBRX

U S)] RBR[

V �]˝] YBS[

W �]˝] YBSR

X /( SBR

Y �]˝] YBSS

Z 0˝] RZBRX

R[ �]˝] R[BTX
R a� ) ZBSU
^( �] TBRT

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y R[
R �]) WBX

S �]˝] ZBTXE TY
R a� ) TBZ
S^˛] TBR

T �]˝] R[BRW

U �]˝] R[BZE R[
� g]� ZBT

V �]˝] R[BRSE RT

W �]˝] R[BRR
� g]� ZBU

X �]�] WBW

Y �]˝] R[BZE R[
R a� ) ZBRRE RU
R˝]` VBRY

Z �]˝] TBRE S
� g]� ZBS

R[ �]˝] R[BRU
� g]� ZBV
Ü k]
] RTBV[E VR

RXSR � g]� ] ZBVRQR[BRR



�]]& )�] k] ^� ı])� k]��]) � ] )]˙] ı]]�] -]
�]�]] n+DG RS � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� 0�]
^&	] �]& k]�] � ] +]
] 0�] �]+) k� +]
] � k]
ä�]]&] �]+	 k] 
]]�]� + k]�]]D R

RT k+ � a])]˙]`	]E ^ˇ]� ]) n+ ˝ a]�] ı])I
k+ � n]˝]� n]&]E ^ˇ]� ]) n+ ˝ a]�] ı])I �] œ]^�

˙] k] �]_˝]�]]
]` � ]�] ˝ a]�]� œ] a+4 ˛ k]E -�])
� k] �] k]) - n]) �]`& k]	] � œ] a+4 + k]˝ k]E ˝] k] �]+ t]
k� 
] k]�] œ] 	 k] "]" - k]æ� ) - n]) )]�] � œ]

� n]#� ) � �] � ] ı]�˘]]˝]]ı] � ) ^
]�]]
+ k]˝]]D S RU /�]^
]4 	�]]�] k� �]˝]E
�] k]) - n]) �]`& k]	] � ] +]
] ˝ a]�+] k) +]
]
� k] ä�]]&] �]+	 k] 
]]�]� + k]�]]D RV - n])
� ( )	] g+�] ˝ g]E ˝ g] �]] �] k]˘]˝]] n+ ^� ˝ a]� k]
-]� ]�] ˝]� t1 ˘]] ^� �]] ˙]]4�]]H ˝ g] ˝] k]
	]`˘ k] � ì] � œ] ˙]]4�]]I

RW ˙] k] ˝ a]�+])` � a]	]˝]] n+E �]+ � k])` �]`
� a]	]˝]] n+D T ˙] k] ˝ a]� œ+ a#� )]˝]] n+E �]+ � a]� k]
�]` a#� )]˝]] n+D ˙] k] � a]� k] a#� )]˝]] n+E �]+
0�] ı])� k]��]) � k] �]` a#� )]˝]] n+ ^˙]�]	 k]
� a]� k] � k]˙]] n+Ds U

RX /�] k� �]]& � k] X[ ˘ k]
 k] � a]�]`O� a]�]`

] n] k" - n]) � +	 k] 
]� k]E rÜ]� a]E ˝ k])] 	]]�]

 k]	 k] � k] a&�" ��]� “] g&˝] �]` +�]] k) -ˇ]`	] + k]
) k+ Ÿ+Ds V RY ˝]�] �]`� a] 	 k] 0	]� k] � +]E
r� Ÿ] k&�] �]� ˝]] gt+ ^� � n]˝]]	] ^�]˙]
]`
� ` ˝])+ -]� ]�] � k] ^�]) ˘ a]� ] n+D W

RZ k&�] k]I � Ÿ]	 k] ˝ a]� œ+ �] t]ı] œ] - n]) ^�]˘ a!- œ]
� k] ı n]) œ] ˝]
 k] ) Ÿ]&	 k] - n]) a&��]	] � ` ˝]]� ˝]
ı]) � ]� g] ı]]	 k] � ] -^ˇ]� ]) ^&�]] n+ X - n])
� k] “/ �]` ˘]`ä] ˝ a]� œ+ 	 a]� �]]	] 	]+™ ı] at+O
˘]]4�]`D S[ ^( ) �]` /�] �]]˝] � k] � a]�]
�]˝] + k] ^� ��]� “] g&˝] ˝ a]�+] k) -ˇ]`	] ^� 4
˙]] ) k+ Ÿ+E �]�]) /�] �]]˝] ı]) � a]�]`
�]	]]- k] ^� ˝ a]�+] k) 	]]�] ��]� “] � œ] ^
]� k] �]4
Ÿ+Ds Y SR 0�]` �]å` �]+ ı]^�]¾] �]_˝]

� k] �]) �]�]] - n]) � a]�]` � k] g( 
]] 	]+™
�]�]]�]] - n]) �] k]
]]E r k+ ^ı]˝]]E ��]� “] - n])

ı �]˛�]` k� �]]^
]� E � Ÿ] �]�] k� �]]�]	 k] ˝ k])`
�]å] “/ � )˝]] gt+ ^� ˝ g]	 k] � k] �]]˝ œ] � a]^ÃO
�]]	] œ] - n]) �]]^	]�] œ] R � k] ˝] k] �] kå ˇ�]]	] � k]
^!ı]]4 )�]™E �]�]) 	]	 k+O� a]		] œ] ı]) Ü]� "
� ` Ÿ+D �] œ]^� k+ ^ı]˝]]E ˝ a]� k] �]+` ˝])`� ]
� o]ä g]) n+D S SS � k] k) ^ı]˝]] 	 k] �]�] a� ! � k] k)
+]˛] � œ] �] Ÿ]ı]] n+D � k]"] � n]	] n+E �]+ � k] “/
	]+™ ˙]]	]˝]] ^�]�]] ^ı]˝]] k� D - n]) ^ı]˝]]
� n]	] n+E �]+ � k] “/ 	]+™ ˙]]	]˝]] ^�]�]] � k] k"
k� T - n]) 0�] k� E ^˙]�] ı]) � k]"] 0� k] Ü]� "

� )	]] ˘]] k+Ds U

ST ˝]�] 0�]	 k] � a]å� ) -ı]	 k] ˘ k]
] œ] � k]
- k� 
 k] � œ] � +]E r� a]�]` Ÿ+ � k] ^˙]	]� ` - t]� œ]
�]+ �]�] k&�]˝]` Ÿ+ ˙] k] ˝ a]�] k&�] ) k+ + k]D V

SU �] œ]^� � Ÿ] ˝ a]�]� k] � +˝]] gt+E �] a+˝]O� k]
�]^�]��]�]˝]]- œ] - n]) )]˙]]- œ] 	 k] ˘]]+] ˛]]
^� �]+ �]�] k&� œ] ˙] k] ˝ a]�] k&�] ) k+ + k]E �]�])
	]+™ k&�] �] k� W - n]) � k] �]]˝ œ] � a]	 œ] ˙] k] ˝ a]�]
� a]	] ) k+ + k]E �]�]) 	]+™ � a]	] �] k� Ds

SV /�] k� �]]&E 4� -]&�]` ˙] k]
� ]	 g]	] � ] -˘!] ˙]]	]� ]) ˛]]E �]`� a] � `
ı])`�]] 
 k]	 k] k� ^
]4 �]å] a+-]D 0�]	 k]
� +]E r� a]Í E +� k]�]] � ` •ä]&�]` � ] �]]^)�]
�]	]	 k] k� ^
]4 � a]� k] �]] � )	]] ˘]]^+4Hs X

SW �]`� a] 	 k] � +]E r� ]	 g]	] � œ] �]] ^
]�]]
n+H ˝ g]	 k] �]] ı]æ] n+Hs SX 0�]	 k] ˙]�]]�]

^&�]]E rF˝ a]�] -ı]	 k] ı])� k]��]) �]+ k]�]]�
� k] -ı]	 k] ı g] k) ^&
]E -ı]	]` ı g])` ˙]]	]E�
-ı]	]` ı g])` ˝]]� ˝] - n]) -ı]	 k] ı g] k) ^&�]]�]
� k] ı�]]) � )	]]EG Y - n]) F-ı]	 k] ı]å k]�]` � k]
� n]� k] +` ı�]]) � )	]] ˙ n]� k] ˝ a]�] � a]& � k] � )˝ k]
+ k]DGs Z SY �]`� a] 	 k] � +]E r˝ g]	 k] �]+`
˙]�]]�] ^&�]]D k4�]] +` � )˝]] )+ - n]) ˝ g]
˙]`�]	] ı]]4�]]Ds R[

SZ �]�]) 0�] -]&�]` 	 k] � a]& � k]
	 k]� �]]^�]˝] � )	 k] RR k� /)] k& � k] �]`� a] � k]

R[BSX �-^˝]y � V k&� œ]D ��]&]�]�]` � œ]
r˙]`�]	]s k&� œ]D

-ˇ�]y R[
R �]˝] RRBSU

S �]˝] RRBSROST

T �]˝] R[BU[
�]) ZBTX
� g]+ RTBS[

U � g]+ VBST
� g]+ RSBUY
� g]+ RVBST

V Ü k]
] RWBRXE RY

W � g]+ RSBTR
� g]+ RWBRR
/ì] SBRU
Ü]� RSBXOZ

X �]˙] ZRBRT

Y ^	]� “] TSBTS
&]	] RSBR
^( �] UBT
Ü]� TBV

�������������������

g&�])] � q]�]y
R R a� ) RBRZ

R a� ) SBW

S �]˝] RRBSVE SW

T � g]+ R[BRV

U �]˝] RRBSX
� g]+ RBRY
S a� ) UBW

V �]˝] RTBRWE RX

W Rı]˝] RBR[E RR

X �]˝] RZBRW
�]) R[BRX
� g]� RYBRY

Y ��] WBV
��] R[BRS
�]+ SSBV
�]) RSBT[

Z � n]�] RZBRY
�]˝] RZBRZ
) k]�] RTBZ
�]�] VBRU
�]] g� SBY

R[ � n]�] RYBV
� g]+ RXBT

RR � g]� RWBRV

� g]� ] R[BRSOSZ RXSS



ı g]!]E r-�]
] � œ] � k])] ı]å k]�]` � n]	] n+Hs
T[ �]`� a] 	 k] � +]E r4� -]&�]` �]Î O
�]
 k]�] � k] 	]`˘ k] 0˝])� ) �])`+ k] ˙]] )+]
˛]] - n]) 
 a] k") œ] 	 k] 0� k] � k]) ^
]�]]D
0	+ œ]	 k] 0�] k� � ı] kå 0˝])�]] ^
]4 - n])
0�]� ] �]�] a� ! !`	]� ) 0� k] �] a+˝] �]])]
- n]) -ˇ]�])] ! k]å� ) �]+ t] � k] ˘]
 k] �]4D
TR /¢]( ]� � k] 4� �]]˙]� 0�]` �]å�
� k] 	]`˘ k] ˙]] )+] ˛]]E �]�]) ˙]�] 0�]	 k] 0�]
-]&�]` � k] ı]å] k&�]]E ˝] k] �]å� � ` g&�])`
˝])( � k] ^	]� 
] �]�]]D TS 0�]` ˝])+E
˙]�] 4� 
 k]�]` �]` �]+ t] � k] ˙]] )+] ˛]] - n])
0�]	 k] 0�] -]&�]` � k] k&�]]E ˝] k] �]å� � `
g&�])` ˝])( � k] ^	]� 
] �]�]]D TT �]�])

^( ) 4� �]]�])` R 0�] �]å� � k] � a]ä])]
- n]) ˙]�] 0�]	 k] 0�] -]&�]` � k] k&�]] ˝] k]
0�]� ] ^&
] ˝]åı] 0# ]D TU �]+ 0�] k�
ı]]�] �]�]] - n]) 0�] k� �]]�] œ] ı]) ˝ k]
]
- n]) &]�]O�]^&)] $]
]� ) ı]^¸�] t] �] t]ˇ]`D
^( ) �]+ 0� k] -ı]	 k] �]ˇ k] ı]) 
]]&� )
4� �])]�] � œ] 
 k] -]�]] - n]) 0�]� ` k&�]O
�]]
] � `D TV -�]
 k] ^&	] 0�]	 k] �])]�]O
�]]
 k] � k] & k] &`	]]) � k&˝ k] a+4 � +]E
F/�] -]&�]` � ` k&�]�]]
] � )	]] - n])
/�] k� -
]]�]] ˙] k] �]` �]˘ “] + k]�]]E �]+
� Ÿ] 
] n]"� ) ˝ a]� k] k& gt&�]]DG TW -�]
�]˝]]E ˝ a]� k] �]] 
]�]˝]] n+E 0	] ˝]`	] œ]
� œ] � k] ^� �]	 k] 0�] -]&�]` � ] ı]å k]�]`
+ k]	 k] � ] ( ä “] ^	]�]]�]]E S ^˙]� k] 
 a] k") œ] 	 k]
� k]) ^
]�]] ˛]]Hs TX 0�]	 k] � +]E r�]+`
^˙]�]	 k] 0�] ı]) &�]] � ` - n]) 0�]� ` �]&&
� `Ds T ˝]�] �]`� a] 	 k] 0�]� k] � +]E r˙]] - n])
˝ g] �]` k4�]] +` � )Ds U

TY ^( ) � k] -]� k] �] kæ - n]) 4� �] t]�]
� œ] �]4D �]+ t] �]])˛]] V 	]]�] � ` 4�
- n])˝] ˛]`E ^˙]�]	 k] 0� k] -ı]	 k] �]) � k]+O
�]]	] #+)]�]]D TZ 0�]� ` 4� �]+	]

R[BTV �-^˝]y �]RU k&� œ]D

�]` ˛]`E ^˙]�]� ] 	]]�] �]^)�]�] ˛]]D �]+
	]`˘ k] Ü]� a] k� ı n]) œ] k� ı]]�] � n]#� ) 0�]� `
�]]˝ œ] � a]	] )+` ˛]`D U[ �]�]) �]])˛]] � ]
ˇ�]]	] �] a+˝]O�]` ˝ n]�]]^)�] t] � )	 k] � œ] � t]"]
a+-] ˛]]D /�]^
]4 �]+ �]`� a] k� ı]]�] -]�]`

- n]) �] k]
]`E rÜ]� a]E �]] ˝ a]� k] ı])�]]+ 	]+™
^� � k])` �]+	] 	 k] �]])] � ]�] � a]�] - k� 
]`
ı]) ! k]å ^&�]] n+H 0�]� k] �] k]
] ^� -]� )
� k])] +]˛] � t]"]4Ds UR Ü]� a] 	 k] 0�]� k]
� +]E r�]])˛]]E �]])˛]]E ˝ g] �] a+˝] �]]˝] œ] � `
•˘]˝]] � ) )+` n+ - n]) ı] k)�]]	] + k] )+` n+D
US -�]
] � œ] ˛] k]å` +` ˘]`ä] œ] � ` ä]Î )˝]
n+ �]] �]�] 4� +` � ]( ` n+D ˙]+ t] ˝]�

�]^)�]�] � ` �]]˝] n+E 0�]	 k] -˘!]� �]]�]
˘ a]	]] n+ R - n]) �]+ 0�]� k] 	]+™ !`	]]
˙]]4�]]Ds

RR ^( ) k4�]] a+-] ^� �]`� a] ^� �]`
˙]�]+ Ü]]˛ “]	]] � ) )+] ˛]]D ˙]�]

�]+ Ü]]˛ “]	]] � ) ˘ a]� ]E ˝] k] 0�] k�
˘ k]
] œ] � œ] � k] 4� 	 k] 0�]� k] � +]E rÜ]� a]E
˙ n]� k] � g]+		]] 	 k] -ı]	 k] ˘ k]
] œ] � k] Ü]]˛ “]	]]
� )	]] ^�]�]]�]] ˛]]E ˝ g] �]` +� œ] Ü]]˛ “]	]]
� )	]] ^�]�]]Ds

S ˝]�] 0�]	 k] � +]E r˙]�] �]` ˝ a]�]
Ü]]˛ “]	]] � ) k] ˝] k] � + k]B F k+ ^ı]˝]]E ˝ k])] 	]]�]
ı]^�]¾] ^� �]] ˙]]4D� S ˝ k])] )]˙] -]4D T

T +) ^&	] � ` ) k]"` +� œ] k&˝]] )+D U

U +�]] k) ı]]ı] �]]( � ) k&E V /�]^
]4 ^�
˙] k] �]` +�]] k) ^�]
]]( ı]]ı] � ) k� +�]])]
� ä “]&]) �]	] ˙]]˝]] n+E +�] �]` 0� k] �]](
� )˝ k] Ÿ+D W - n]) ı])`�]] -]	 k] ı]) +� œ]
^�])	 k] 	] k&DGs X

V ^( ) �]`� a] 	 k] 0	]� k] � +]E r�]]	]

] k] ˝ a]�+])] 4� & k]�˝] n+ - n]) ˝ a]�] -]ˇ]`
)]˝] � k] ˙]]� ) 0�]� k] � +˝ k] + k]E F& k]�˝]E
� a]� k] ˝]`	] ) k]"` 0ˇ]]) k& k&E W �] œ]^�

R[BUS � �]] r�]]� k] ]^æ�]]Ds RRBS � �]]
rı]^�]¾] �]]	]] ˙]]4C �]�]�]] ˙]]4Ds

-ˇ�]y R[
R � g]+ UBZ

S �]˝] RZBRZ

T 	]`˝] RUBSR

U � g]� WBTW
� g]+ RTBRX
/( UBTS

V � g]+ RSBS

�������������������

g&�])] � q]�]y
R �]˝] UBU

�]˝] WBTT

�������������������

-ˇ�]y RR
S � n]�] SSBTS

�]�] VBRW
�] k+ TWBST

T &]	] SBUU
&]	] XBRTE RU
�]˝] WBZORT

U �]˙] TXBSV

V �]˙] XZBZ
&]	] ZBRZ

W �]) RRBSV
/( UBTS
a� �] TBRT

X � g]� SSBUW
R a� ) R[BRT
�]] g� RBRT
Ü]� TBR[

RXST � g]� ] R[BT[QRRBW



� k])] 4� & k]�˝] �]( ) � k] -�]`O-�]` � k] k)
�]) -]�]] n+ - n]) � k] k) ı]]�] 0� k] ^�]
]]	 k]
k� ^
]4 a� ! �]` 	]+™ n+DG X �]�]) �]+
o-&) � k] ˙]�]]�] k&˝]] n+E F� a]� k] ı] k)�]]	]

�]˝] � )D &)�]]ä]] � o]& + k] ˘ a]� ] n+ - n])
� k] k) �]˘˘ k] � k] k) �]]˛] ^�]�˝]) ı]) �] k] ) k+
Ÿ+D � Ÿ] 0#� ) ˝ a]� k] a� ! 	]+™ k& �]� ˝]]DG

Y � Ÿ] ˝ a]�]� k] � +˝]] gt+E �]+ 0� k] & k]�˝]`
� ` �]]^˝]) 	] �]+`E �]�]) �]+ k&�]� )
^� �]+ ^�]	]] �]� “] k� �] t]�]˝]] +` ˙]] )+]
n+E R ä]Î ) 0 k# �]] - n]) 0� k] ˙] k] ˘]]^+4
k&�]]D Z /�]^
]4 � Ÿ] ˝ a]�]� k] � +˝]] gt+E

�] t]�]˝ k] )+ k] S ˝] k] ˝ a]� œ+ ^&�]] ˙]]4�]]D gt%æ˝ k]
)+ k] ˝] k] ˝ a]�] ı]]- k]� k]D �]"�]"]˝ k] )+ k]
˝] k] ˝ a]�+] k) ^
]4 �] k]
]] ˙]]4�]]D T

R[ �] œ]^� +) � k] “/ ˙] k] �] t]�]˝]] n+E 0� k]
^�]
]˝]] n+ U - n]) +) � k] “/ ˙] k] gt%æ˝]] n+E
�]+ ı]]˝]] n+ - n]) +) � k] “/ ˙] k] �]"O
�]"]˝]] n+E 0�] k� ^
]4 �] k]
]] ˙]]4�]]D
RR -]^�]) ˝ a]�]� œ] k4�]] � n]	]O�]] ^ı]˝]] n+
^˙]�]� ] � k]"] -�]) 0�]� k] �]!
]` �] t]� k]E
˝] k] 0� k] �]!
]` � ` ˙]�]+ �] t]ı] ˛]�]]
k&H V RS �]] -�]) �]+ o-$] �] t]� k]E ˝] k]

0� k] ^�]˘ g! ˛]�]] k&H RT /�]^
]4 ˙]�]
˝ a]�] a&�" + k]� ) �]` -ı]	 k] �]˘˘] œ] � k] -˘ k!
˝] k]+ k( k&	]] ˙]]	]˝ k] + k] ˝] k] ˝ a]�+])] ^ı]˝]]E
˙] k] ��]� “] � œ] n+E - n]) �]` �]æ� ) -ı]	 k]
�] t]�]	 k]�]]
] œ] � k] ı]^�]¾] �]_˝]� �] œ] 	]
k&�]]Is W

RU �]]& � œ]E �]`� a] 	 k] 4� -]&�]`
� œ] � k] a&�" ��]� “] g&˝] ^	]� ]
]]E ^˙]�]	 k] 0�]
-]&�]` � k] � gt]�]] � ) ^&�]] ˛]]D X ˙]�]
a&�" ��]� “] g&˝] ^	]� 
] �]�]] ˝] k] �]+ -]&�]`

�] k]
]	 k] 
]�]]D �]+ k&�]� ) �]`å n+)]	] )+
�]�]`D Y RV �]�]) 0	]� œ] � k] a� ! 	 k] � +]E
r�]+ a&�" ��]� “] g&˝] œ] k� )]˙]] �]]
]Oä]� g]
]�

RRBRT ��]&]�]�]` � œ] rÍ -]�]C 	]��]]s
k&� œ]D RRBRV �� n]˝]]	] � k] ^&�]] 4� 	]]�]D

� ` �]&& � k] a&�" ��]� “] g&˝] ^	]� ]
]˝]]
n+Ds R RW ˙]�]^� g&�] k) 
] k]�] �]`� a] � `

ı])`�]] 
 k]	 k] k� ^
]4 0�]� k] ��]� “] � k] 4�
^˘]	+ �] t]�]	 k] 
]� k]D S RX �]`� a] ˙]]	]˝]]
˛]] ^� � k] �]] �] k]˘] ) k+ Ÿ+ T /�]^
]4
0�]	 k] 0	]� k] � +]E r^˙]�] )]˙] � œ] g( " ı]å
˙]]4E �]+ �])�]]& + k] ˙]]4�]] - n]) ^˙]�]
�]) � œ] g( " ı]å ˙]]4 �]+ 	]]�] + k] ˙]]4�]]D
RY 0�]` ˝])+ -�]) � n]˝]]	] -ı]	 k] +`
^�]
]]( + k] ˙]]4E ˝] k] 0�]� ] )]˙] n� � k]
^" k� �]]H �] œ]^� ˝ a]�] � +˝ k] + k] ^� � Ÿ]
�]]
]Oä]� g]
] � ` �]&& � k] a&�" ��]� “] g&˝] œ]
� k] ^	]� ]
]˝]] gt+D RZ -�]) � Ÿ] �]]
]O
ä]� g]
] � ` �]&& � k] a&�" ��]� “] g&˝] œ] � k]
^	]� ]
]˝]] gt+E ˝] k] ˝ a]�+] k) � k] k" ^� �]� `
�]&& � k] /	 œ+ ^	]� ]
]˝ k] Ÿ+H /�]^
]4 � k]
+` ˝ a]�+] k) 	�]]�]` #+ œ)� k]D S[ 
 k]^� 	]
-�]) � Ÿ] ı])� k]��]) � ` ı]^�]¾] �]_˝]� U

� k] a&�" ��]� “] g&˝] œ] � k] ^	]� ]
]˝]] gt+E
˝] k] /�]� ] �]˝]
]�] ı])� k]��]) � ] )]˙]
˝ a]�+] k) +]˛] � k] ^	]� 
] ˘ a]� ] n+D V

SR ˙]�] � k] “/ ˝]]� ˝]�]) -]&�]` �]] k)
+^˛]�]]) 
 k]� ) -ı]	 k] �]) � ` )�]�]]
]`
� )˝]] n+E ˝] k] 0�]� ` ˙]]�]&]& � k] “/ 	]+™ 
 k]
�]� ˝]]D SS �]�]) ˙]�] � k] “/ 0�]� k] �]`
˝]]� ˝]�]) -]&�]` 0�] ı]) +�]
]] � ) k�
0� k] +)] k&˝]] n+E ˝] k] �]+ 0�] k� �]] k) +^˛]O
�]]) !`	] 
 k]˝]] n+ ^˙]	] ı]) 0� k] �]) k]�]] ˛]]
- n]) 0�]� ` ˙]]�]&]& 
 g]"� ) �] t]" k&˝]]
n+D ST ˙] k] � k])` ˝])( 	]+™ n+E �]+ � k] k)

^�]
]]( n+ - n]) ˙] k] � k] k) �]]˛] 	]+™ �]" k])O
˝]]E �]+ ^˝]˝])O^�]˝]) � ) k&˝]] n+D W

SU ˙]�] 4� a&�" ��]� “] g&˝] ^� �]`
-]&�]` � k] �]]+) ^	]� 
] -]˝]] n+E ˝] k]
-])]�] � )	 k] � ` ˙]�]+ gt%æ	 k] k� ^
]4
� g]� k] /
]]� œ] � œ] ^( )˝]] n+E �]�]) ˙]�] 0� k]
� k] “/ ˙]�]+ 	]+™ ^�]
]˝]`E ˝] k] � +˝]] n+E F� Ÿ]

RRBS[ ��]]yE r t0�]�]`Ds

-ˇ�]y RR
R � g]� RYBV

S ) k]�] RSBRS

T �]˝] XBXE Y

U �]) RRBSU
� g]+ RVBX
�]] g� RBW
R� g]+ TBSS
R� g]+ VBRU

V �]˝] XBZE R[

W �]˝] XBRR
�]] g� RBRX

X �]˝] RSBSS

Y �]˝] ZBTSOTU

�������������������

g&�])] � q]�]y
R �]˝] RSBSUOT[

�]) TBSSOSX

S �]˝] RSBTY
�]) YBRR

T � g]+ SBSUE SV

U ^	]� “] YBRZ

V �]˝] RSBSY
� g]� RXBSR

W �]˝] RSBT[

� g]� ] RRBXOSU RXSU



-ı]	 k] ^˙]�] �]) � k] ^	]� 
]] ˛]] 0�]� œ] ^( )

] n]" ˙]] t1 �]]DG R SV �]+ -]� ) ı]]˝]]
n+ ^� �]+ �]) �]]( O� a]˛])] - n]) �]˙]] a+-]
n+D SW ˝]�] �]+ ˙]]� ) �]]˝] - n]) ��]� “]O
g&˝] œ] � k] 
]]˝]] n+ ˙] k] 0�]� k] �]` a&�" Ÿ+D

^( ) � k] �]�] 0�] -]&�]` � œ] �]�]]� ) �]+™
�]�] ˙]]˝ k] Ÿ+D ˝]�] 0�] -]&�]` � ` +]
]˝]
ı]+
 k] � k] �]` �]&˝]) + k] ˙]]˝]` n+Ds

SX ˙]�] �]+ � k] �]]˝ œ] �]˝]] )+] ˛]]E ˝] k]
�]`å � œ] � k] ^� �]` - n])˝] 	 k] t1 ˘]` -]�]]ä] � œ]
0�]� k] � +]E r� a]�]` n+ �]+ - n])˝] ^˙]�]� `
� k]�] � œ] ˝ g] )+] - n]) ^˙]�]� ] ˝ g]	 k] g&ˇ]
ı]`�]]Is S SY �]�]) �]`� a] 	 k] � +]E r	]+™E
/�] k� �]˙]]�] � a]�]` Ÿ+ � k] ˙] k] ı])� k]��]) � ]
�]˘]	] � a]	]˝ k] Ÿ+ - n]) 0�] ı]) ˘]
]˝ k] Ÿ+Is T

SZ ˙]�] �]`å �]æ	 k] 
]�]`E ˝] k] 0�]	 k]
� +]E r�]+ 4� a&�" ı]`æ` n+ ˙] k] 4�
^˘]	+ k&�]	]] ˘]]+˝]` n+D �]�]) /� k] �] k]	]]
k� ^˘]	+ � k] ! k]å - n]) � k] “/ ^˘]	+ 	]+™

^&�]] ˙]]4�]]D U T[ /�]^
]4 ^� ^˙]�]
˝])+ �] k]	]] V 	]`	]� k] k� 
] k]�] œ] k� ^
]4 4�
^˘]	+ #+)] ˛]]E 0�]` ˝])+ o/�]]	] � ]
� k]"] �]` /�] ı]`æ` k� ^
]4 ^˘]	+ #+O
k)�]]D TR &^�]�] � ` )]	]` W � k] 	�]]�]
k� �]˝] /�] ı]`æ` k� 
] k]�] œ] k� �]]˛]

0# ]�]] ˙]]4�]] - n]) �]+ /	 œ+ & k]�]` #+O
)]4�]` �] œ]^� �]+ � a]
 n]�]]	] � ` � a]^Ã � `
�]]˝ œ] � a]	]	 k] k� ^
]4 ı �]˛�]` k� ! k]) � k] -]�]`
˛]`D �]�]) k&�] k]I �]+ t] �]+ �] n]˙ g]& n+ ˙] k]
� a]
 n]�]]	] � k] �]` �]æ� ) n+D X TS 	]`	]� k]
k� 
] k]�] 	�]]�] k� �]˝] /�] ı]`æ` k� �]]˛]

0 œ# � k] - n]) /� k] & k]�]` #+)] t4� k] �] œ]^�
0	+ œ]	 k] �] k]	]] � ] Ü]˘]]) � a]	]� ) ı]�˘]]˝]]ı]
^� �]] ˛]]D Y �]�]) k&�] k]I �]+ t] �]+ �] n]˙ g]&
n+ ˙] k] �] k]	]] � k] �]` �]æ� ) n+D TT 4�
o/�]]	] &`ı]� ˙]
]]� ) 0� k] -]å � œ] 	]+™

)�]˝]]E 	] +` " k]� )`� � k] %� � ) )�]˝]]

RRBTT � �]] r	]]ı]	 k] � ` " k]� )`Ds

n+E �]�]) &`�]" ı]) )�]˝]] n+ R ˝]]^� o-&)
-]	 k]�]]
] œ] � k] ) n]�]	]` ^�]
 k]D TU ˝ k])`
- t]�] ˝ k] k) �])`) � ] &`ı]� n+D -�]) ˝ k])`
- t]�] 4� +` ˘]`ä] ı]) ^"� ` n+E� ˝] k] ˝ k])]
�]])] �])`) ) n]�]	] n+D 
 k]^� 	] -�]) ˝ k])`
- t]�] œ] � œ] “/��] “] �])` n+E� ˝] k] ˝ k])] �]])]
�])`) o-ˇ]� ]) � k] �])] n+D S TV ˇ�]]	]
) k+ ^� ˝ a]� œ+ ) n]�]	]` k&	 k]�]]
]` - t]�] � +™

t-ˇ k] k) � œ] 	] + k]D TW /�]^
]4 -�]) ˝ k])]
�]])] �])`) ) n]�]	] n+ - n]) 0�]� ] � k] “/ �]`
^+��]] o-ˇ]� ]) � œ] 	]+™E ˝] k] ı g])] �])`)
k4�]] ) n]�]	] + k]�]]E ˙ n]� k] 4� &`ı]� -ı]	]`

^� )�] œ] � k] ˝ a]� œ+ ) n]�]	]` k&˝]] n+Ds
TX ˙]�] �]+ �]+ � + ˘ a]� ]E ˝] k] 4�

( )`�]` 	 k] 0�]� k] � a]ä]]^)�] � ` ^� �]+
0�] k� �]+ t] �]]	 k] ı]) -]4D /�]^
]4
�]+ 0�] k� �]) �]�]] - n]) �]]	 k] � n]# ]D�
TY 
 k]^� 	] ( )`�]` � k] �]+ k&�]� )
n+)]	]` a+ “/ ^� 0�]	 k] �]]	 k] � k] ı]+
 k] +]˛]

	]+™ ˇ] k]4D� T TZ �]�]) Ü]� a] 	 k] 0�]� k]
� +]E r k+ ( )`^�]�] k]E ˝ a]�] 0	] ı�]]
] œ] - n])
˛]]^
]�] œ] � ` ˝])+ + k] ^˙]	 œ+ ^�] “( �]]+) � k]
�]]( ^� �]] ˙]]˝]] n+E �]�]) o-&) � k] � k] � o] k&
Ÿ+D ˝ a]�+] k) o-&) 
]]
]˘] - n]) a&�"˝]] �])`
a+ “/ n+D U U[ - k) -
] k� a&��]	] k]I

^˙]�]	 k] �]]+) � k] �]	]]�]] n+E �]] 0�]` 	 k]
o-&) � k] 	]+™ �]	]]�]]H UR /�]^
]4 ˝ a]�]

˙] k] &]	]� k&˝ k] + k] �]+ ^&
] � k] & k]E ˝]�]
˝ a]�] ı g])` ˝])+ � a]Ã #+) k]� k]D US �]�])
^ˇ]� ]) n+ ˝ a]�] ( )`^�]�] œ] ı])I �] œ]^�
˝ a]�] ı a]&`	 k]E � a]&]�] - n]) /�] ˝])+ k� +)
�]]�]Oı]]˝]� � ] &�]�] t] ^+��]] ˝] k] k&˝ k] + k]E V

RRBTU � �]] r�]]( O�]]( k&�]˝]` n+Ds �]]yE
r�]]&`Ds ��]]yE r- t]�]  a])`C a&
" n+Ds
RRBTX � �]] r� k]ä] � k] k"� �]�]]� )  n]#]Ds
RRBTY � �]]	]` ^)�]]ä] k� � a]˝]]^]� +]˛]
	]+™ ˇ] k]4D RRBUR ��]]yE r&�]] k� &]	]Ds
�]&]�]�]` k&� œ]D RRBUS � �]] r+) ˝])+ � `
�]ä]`Ds

-ˇ�]y RR
R �]˝] RSBUTOUV

S � g]� RBUWOUY

T ��] SZBZ
�]˙] RBRE S
�]˙] RRSBR
�]˙] RRZBS
�]˝] XBSR
�]] g� RBSV

U �]˝] RSBTYOUS
�]˝] RWBU

V �] k] RBRX

W R)] R[BR
S/˝] ZBR

X �]˝] RSBUS

Y �] k] TBV

�������������������

g&�])] � q]�]y
R �]˝] VBRV

�]) UBSR
� g]� YBRW

S �]˝] WBSSE ST

T �]˝] RVBS

U �]˝] STBSVE SW

V � n]�] SXBT[

RXSV � g]� ] RRBSVOUS



�]�]) 	�]]�] - n]) ı])� k]��]) � k] ı�]]) � )	 k]
� ` -]�]] � k] � k] “/ -+^�]�]˝] 	]+™ k&˝ k]D
�]]	]] ^� �]+ �]�] k&	]] ˝ a]�+])] ( ä “] n+E
�]�]) ˝ a]� œ+ 0	] g&�])` �]]˝] œ] � k] �]` ˝ a]˘!
	]+™ �]�]�]	]] ˘]]^+4D R UT ^ˇ]� ]) n+
˝ a]�] ( )`^�]�] œ] ı])I �] œ]^� ˝ a]� œ+ �]�]]O�]) œ]
� œ] �]�]� k] -]� k] � `� ˙]�]+ œ] ı]) � n]# 	]] - n])
�]]ä]]) œ] � œ] 
] k]�] œ] � k] 	]�]�� ]) � a]	]	]] ı]� o]&
n+I S UU ^ˇ]� ]) n+ ˝ a]�] ı])I �] œ]^�

˝ a]�] 0	] � ì] œ]� ˙ n]� k] + k] ˙] k] 1 ı]) � k]
^&�]]�]` 	]+™ k&˝]™E� T /�]^
]4 
] k]�] 0	]
ı]) ˘]
]˝ k]O^( )˝ k] Ÿ+ - n]) 0	 œ+ ı]˝]] +` 	]+™
˘]
]˝]]Is

UV �]+ � a]	]� ) � ]	 g]	] k� 4� ˙]]	]O
� ]) 	 k] 0�]� k] � +]E r� a]Í E �]+ �]�] � +O
� ) ˝ g] +�]])` � k]/ää]˝]` � ) )+] n+Ds
UW ˝]�] �]`� a] 	 k] � +]E r- k) � ]	 g]	] k�
˙]]	]� ]) k]E ˝ a]�] ı]) �]` ^ˇ]� ]) n+I
�] œ]^� ˝ a]�] k4� k] ^	]�]�] �]	]]˝ k] + k] ˙] k] 
] k]�] œ]
ı]) �]])` �] k]�] � ` ˝])+ Ÿ+E �]�]) ˝ a]�] � a]&
/�] �] k]�] � k] 0# ]	 k] k� ^
]4 -ı]	]` 4�
t0�]
]` ˝]� 	]+™ 
]�]]˝ k]I U

UX ^ˇ]� ]) n+ ˝ a]�] ı])E �] œ]^� ˝ a]�]
�]^�]��]�]˝]]- œ] � ` � ì œ]� �]	]�]]˝ k] + k]E
˙]�]^� ˝ a]�+] k) ı a])�] œ] 	 k] 0	 œ+ �]]) $]
]]
˛]]I V UY � k]�]� ˝ a]�] -ı]	 k] ı a])�] œ] � `
� )˝ g]˝ œ] ˙]]	]˝ k] + k]E ^( ) �]` ˝ a]�] 0	 œ+ �]+`
�]˝]]˝ k] + k]D 0	+ œ]	 k] �]^�]��]�]˝]]- œ] � k] �]])
$]
]] ˛]] W - n]) ˝ a]�] 0	+™ �]^�]��]�]˝]]- œ]
� ` � ì œ] �]	]]˝ k] + k]D UZ /�]^
]4 ı])O
� k]��]) 	 k] -ı]	]` � a]^Ã � ` �]& n]
]˝]�
� +]E F� Ÿ] 0	] k� ı]]�] �]^�]��]�]˝]]- œ] - n])
Ü k]^�]˝] œ] � k] � k]˙ gt]�]] - n]) � k] 0	]� œ] � k] a� !

RRBUT � �]] r�]]� k] ]^æ�]]Ds RRBUU � �]]
r��]])� � ì] œ]Ds � �]] r^˙]	] ı]) � k] “/
^	]�]]	]` 	]+™ + k]˝]`Ds RRBUX � �]] r��]])�
� ì œ]Ds RRBUZ ��]]yE rı])� k]��]) � `
 a]^Ã 	 k]Ds

ı]) ä a]
�] � œ)� k] - n]) a� ! � k] �]]) $]
 œ]� k]
V[ ˝]]^� a&^	]�]] � ` � a]Î -]˝] � k] ^˙]˝]	 k]
�]^�]��]�]˝]]- œ] � ] � g]	] �]+]�]] �]�]] n+
0	] k� � g]	] � ] & k]�] /�] ı]`æ` ı]) -]4E� R

VR �]]	]` +]^�]
] k� � g]	] S � k] 
 k]� ) ˙]� )O
�]]+ k� � g]	] ˝]� E ^˙]� k] � k]&` - n]) � o]^&) k�
�]`˘] �]]) $]
]] �]�]] ˛]]DG T + t]E � Ÿ] ˝ a]�]� k]
� +˝]] gt+ ^� 0	] �]�] k� � g]	] � ] & k]�] /�]
ı]`æ` ı]) -]4�]]D�

VS ^ˇ]� ]) n+ ˝ a]�] ı]) ˙] k] � ]	 g]	]
k� ˙]]	]� ]) + k]E �] œ]^� ˝ a]�]	 k] �]+ ˘]]�]`


 k]� ) )�] 
]` n+E ˙] k] ı])� k]��]) k� �]] k)
� œ] �]]	] � ] &)�]]ä]] �] k]
]˝]` n+D ˝ a]�] � a]&
0�] &)�]]ä k] k� o-&) 	]+™ �]4 - n]) ˙] k]
˙]] ) k+ Ÿ+ 0	 œ+ �]` ˝ a]�] ) k]� k&˝ k] + k]Is U

VT ˙]�] �]`� a] �]+ t] � k] �]]+) ^	]� 
]]E
˝] k] �]]�¾]` - n]) ( )`�]` � a])` ˝])+ 0�] k�
ı]` k! ı]å �]4 - n]) 0	+ œ]	 k] 0�] k� �]]�]	 k]
�]�]]
] œ] � ` �]å` 
]�]] &`D VU � k] /�]
˝]]� � œ] ˛ k] ^� 0�] k� � at]+ � k] � k] “/ k4�]` �]]˝]
^	]� 
 k] ^˙]�]� k] � k] 0� k] ı]� å �] œ� D V

RS /�] �]`˘] 
] k]�] +ä]]) œ] � ` ˝]]&]&
� œ] �]+ t] /� ¹] + k] ˘ a] k� ˛ k]E �]+ t]

˝]� ^� � k] 4� O g&�] k) ı]) ˘] kæ ˙]] ) k+
˛ k]D �]+ -ı]	 k] ˘ k]
] œ] � k] � +	 k] 
]�]]E
r( )`^�]�] œ] k� �]�]`) � k]E 0	] k� � ı]"
� k] ˘] n]� 		 k] )+ k]D W S 
 k]^� 	] k4�]` � k] “/
�]]˝] 	]+™ ˙] k] �]å` �]]�]ˇ]]	]` � k] ^!ı]]�]`
�]�]` + k] - n]) ˙] k] �]]�]	 k] 	] 
]]�]` ˙]]4
- n]) ^˙]� k] )]ä] )�]] �]�]] + k] - n])
˙]]	]] 	] ˙]]4D X T /�]^
]4 ˙] k] a� !
˝ a]�] t-ˇ k] k) � œ] � +˝ k] + k] �]+ 0˙]]
 k] � œ]
� a]	]] ˙]]4�]] - n]) ˙] k] ˝ a]�] o-&) k� � �]) œ]
� œ] a( �] a( �]]� ) � +˝ k] + k] 0�]� ] �]) � `
!˝] œ] ı]) ˘]æ� ) k4
]]	] ^� �]] ˙]]4�]]D

RRBV[ � �]] r� g]	] � ] ^+�]]] �] t]�]] ˙]]4Ds
RRBVR � �]] r� g]	] � ] ^+�]]] �] t]�]]
˙]]4�]]Ds

-ˇ�]y RR
R �]˝] STBSTE SU

� g]+ XBSU

S �]˝] STBWE X

T �]˝] STBSXE SY

U �]˝] STBSE U

V �]˝] STBSZOTR

W Ü k]
] XBVS
/ì] RRBTSE TX

�������������������

g&�])] � q]�]y
R Ü]� RYBSRE SU

S 0˝] UBYE R[

T S/˝] SUB
S[OSS

U �]˝] STBRT
R^˛] SBRUORW

V � g]� S[BS[

�������������������

-ˇ�]y RS
W �]˝] RWBW

�]) YBRV

X �]˝] R[BSWE SX
�]) UBSS
� g]� YBRX

� g]� ] RRBUTQRSBT RXSW



U � k] k) & k]�˝] k]E R � Ÿ] ˝ a]�]� k] � +˝]] gt+E 0	]� k]
�]˝] $) k] ˙] k] ˝ a]�+] k) �])`) � k] 	]�" � )
�]� ˝ k] Ÿ+ - n]) /�]� k] ä�]]&] a� ! 	]+™ � )
�]� ˝ k]D S V �]�]) � Ÿ] ˝ a]� œ+ �]˝]]˝]] gt+ ^�
˝ a]� œ+ ^� �]� k] $)	]] ˘]]^+4D 0�]� k] $) k]
^˙]�] k� ı]]�] 	] ^�] “( ˝ a]� œ+ �]]) $]
]	 k] � ]E
�]_
� /�] k� �]]& ˝ a]� œ+ � k]+		]]� � œ] œ( � 	 k]
� ] �]` -^ˇ]� ]) n+D T + t] � Ÿ] ˝ a]�]� k]
� +˝]] gt+E 0�]` � k] $) k]D U W �]] & k]
ı n]� k]� � œ] ı] t]˘] ^˘]^å�] t] 	]+™ ^�]� ˝]™H �]�])
0	]� œ] � k] 4� �]` k4�]` 	]+™ ^˙]� k] ı])� k]��])
� g]
] ˙]]4D� V X �]�]) ˝ a]�+] k) ^�]) � ]
4� O4� �]]
] ˝]� ^�]	]] a+-] n+D W /�]O
^
]4 �]˝] $) k]E ˝ a]�] �] a+˝]O�]` ^˘]^å�] œ] � k]
� +™ ä�]]&] -	]�] k]
] + k]D X

Y � Ÿ] ˝ a]�]� k] � +˝]] gt+E ˙] k] � k] “/ 
] k]�] œ]
k� �]]�]	 k] � a]� k] ��]`� ]) � )˝]] n+E Y o/�]]	]

� ] � k]"] �]` ı])� k]��]) k� ��]� “] g&˝] œ] k�
�]]�]	 k] 0� k] ��]`� ]) � k)�]]D Z Z �]�])
˙] k] � k] “/ 
] k]�] œ] k� �]]�]	 k] � k])] /	]O
� ]) � )˝]] n+E � Ÿ] �]` ı])� k]��]) k�
��]� “] g&˝] œ] k� �]]�]	 k] 0�]� ] /	]� ]) � )
gt&�]]D R[ R[ ˙] k] � k] “/ o/�]]	] k� � k] k" k�

^�]
]]( a� ! � +˝]] n+ 0� k] �]]( � )
^&�]] ˙]]4�]]E �]�]) ˙] k] ı]^�]¾] �]_˝] k�
^�]
]]( •	]&] � ` �]]˝ œ] �] k]
]˝]] n+ 0� k] �]](
	]+™ ^� �]] ˙]]4�]]D RR RR ˙]�] � k] ˝ a]� œ+
˙]	]˝]] � ` �]�]]- œ]E� �])� ])` -( �]) œ]
- n]) -^ˇ]� ]^)�] œ] k� �]]�]	 k] 
 k] ˙]] t4E ˝] k]
�]+ •˘]˝]] �]˝] � )	]] ^� -ı]	]` �]( ] “/ � œ]
˝ a]�] �]] � + k]� k] - n]) n� � k] � + k]� k]D RS

RS /�]^
]4 ^� ı]^�]¾] �]_˝] 0�]` �]å`
˝ a]� œ+ � k] �]])` �]]˝ œ] ^�]�]] k&�]` ˙] k] ˝ a]� œ+
�] k]
]	]` ˘]]^+4Ds RT

RSBV ��]&]�]�]` k&� œ]D RSBW ��]]yE r& k]
-�]]^)�]	]Ds -^˝]y �]RU k&� œ]D � �]] r-	]O
k&�]] � k)Ds RSBRR � �]] r�]�]]O�]) œ] k�

�]]�]	 k]Ds

RT ˝]�] �]`å � œ] � k] ^� �]` 	 k] 0�]� k]
� +]E r� a]Í E � k] k) �]] “/ � k] �] k]
] ^� �]+
+�]])` ^�])]�]˝] � ] � t]"�]])] � ) k&Ds
RU �]`� a] 	 k] 0�]� k] � +]E r^� �]	 k] � a]� k] ˝ a]�]

] k]�] œ] � ] 	�]]�]` �]] � t]"�]])] � )	 k]�]]
]]
#+)]�]] n+Hs RV ^( ) 0�]	 k] �]`å � k]
� +]E r˝ a]�] -ı]	]` - t]� œ] � a]
]` )�] k] - n])
+) ˝])+ k� 
]]
]˘] � k] � a]& � k] �]˘]]4
)�] k]E R �] œ]^� ˘]] k+ o/�]]	] k� ı]]�]
�] a+˝] a� ! + k]E ˝] k] �]` 0�]� ` & n]
]˝]
0� k] •ä]&�]` 	]+™ k& �]� ˝]`Ds S RW ^( )
0�]	 k] �]+ ^�]�]]
] &`E r^� �]` & n]
]˝]� o]&
-]&�]` � ` ä]�]`	] � k] �] a+˝] 0ı]˙] a+ “/D
RX �]+ �]	]O+`O�]	] �] k]˘]	 k] 
]�]]E F� k] k)
ı]]�] -ı]	]` ( �]
] )�]	 k] k� ^
]4 - n])
˙]�]+ 	]+™ n+E /�]^
]4 -�] �]] � )	]]
# `� ) k+�]]HG RY ^( ) 0�]	 k] � +]E
F4� � ]�] � )˝]] gt+E T -ı]	 k] �] k]&]�]
˝ a]å�]]� ) - n]) �]` �] kå �] k]&]�] �]	]O
�]]˝]] gt+D ^( ) �]+™ -ı]	]] �]])] -	]]˙]
- n]) �]])` ˘]`ä œ] ˙]�]] � tÎ �]]D RZ - n])
� a]& � k] � gt+�]]E r˝ k] k) ı]]�] � “/ �]]
] œ] k�
^
]4 �] a+˝] �]])` -˘!` ˘]`ä œ] ˙]�]] Ÿ+D
-�] ˘ n]	] � k] ˙]`E �]]Oı]` - n]) �] n]˙] � )DsG
S[ �]�]) ı])� k]��]) 	 k] 0�]� k] � +]E F- k)
� g]� “]E -]˙] )]˝] +` ˝ k])` •ä]&�]` ˝ a]�]� k]
!`	] 
]` ˙]]4�]`D� ^( ) ˙] k] a� ! ˝ g]	 k]
�]" k])] n+ �]+ ^� �]� ] + k]�]]HG U SR 0�]
o/�]]	] k� �]]˛] �]` k4�]] +` + k]˝]] n+E

˙] k] ˇ]	]O& n]
]˝] �]" k])	 k] � œ] 
]�]] )+˝]] n+
�]�]) ı])� k]��]) � ` 	]ä]) � œ] o� �]]
] n+Ds V

SS ^( ) 0�]	 k] -ı]	 k] ˘ k]
] œ] � k] � +]E
r/�]^
]4 � Ÿ] ˝ a]�]� k] � +˝]] gt+E -ı]	 k]
˙]`�]	] k� ^
]4 •˘]˝]] � )	]] ! k]å & k] ^�
˝ a]�] �]] �]]- k]� k]E 	] +` -ı]	 k] �])`) k�
^
]4 •˘]˝]] � ) k] ^� ˝ a]�] �]] ı]+	] k]� k]D W

RSBS[ � �]] r� k] ˝ k])` •ä]&�]` � ` �] t]�] � )
) k+ Ÿ+Ds

-ˇ�]y RS
R � g]+ RVBRU

S Ü k]
] S[BSU

T �]˝] R[BSY

U �]�] YBRT
/ì] R[BTR
Rı]˝] SBRX
Ü]� RUBX

V �]˝] R[BSZ

W �]˝] R[BT[
� g]� SRBRY

X �]˝] R[BTR
� g]� RSBSU

Y ) k]�] R[BZ

Z �]˝] R[BTSE TT

R[ �]) YBTY
� g]� ZBSW
S˝]` SBRS
R� g]+ SBST

RR �]˝] RSBTRE TS
�]) TBSYE SZ

RS �]˝] R[BRZE S[
�]) RTBRR
� g]� SRBRUE
RV

RT ^	]� “] UBRS
Ü k]
] WBYE R[

�������������������

g&�])] � q]�]y
R ^	]� “] S[BRX

��] VBSR
a� �] TBV

S R˝]` WBX

T �]] g� UBRTORW

U �]˙] UZBRWORZ
	]`˝] SXBR

V �]�] RRBZ
�]˝] WBS[
R˝]` WBRXORZ
�]] g� SBV

W �]˝] WBSVOT[
^( �] UBW

RXSX � g]� ] RSBUOSS



ST �] œ]^� 4� o/�]]	] � ] ˙]`�]	] �] k]˙]	]
� k] - n]) 0�]� ] �])`) � ı]å œ] � k] � +™
ä�]]&] -	]�] k]
] n+D SU ˇ�]]	] & k] ^�
� n]� k] 	] ˝] k] �]`˙] �] k]˝ k] Ÿ+E 	] � "] “/
� )˝ k] Ÿ+E 	] 0	] k� -	]]˙] k� � o]$]) + k]˝ k]
Ÿ+E 	] +` �] k]&]�]E ^( ) �]` ı])� k]��]) 0	 œ+

^�]
]]˝]] n+D R �]] ˝ a]�+])] �] k]
] ı o]^!�] œ]
� k] �]æ� ) 	]+™H S SV ˝ a]�]� œ] k4�]] � n]	]
n+ ˙] k] •˘]˝]] � ) k� 4� ı]
] k� ^
]4 �]`�

-ı]	]` •ä]&�]` �]æ] �] k� H SW /�]^
]4
-�]) ˝ a]�] /˝]	]] ˝]� 	]+™ � ) �]� ˝ k]E ˝] k]
�]]� ` ˘]`ä] œ] � ` •˘]˝]] �] œ] � )˝ k] + k]H T

SX ˇ�]]	] & k] ^� �] k]�]	]� k� g( 
] n� � k]
0�]˝ k] Ÿ+D � k] 	] ˝] k] � å` �]ä] g&)` � )˝ k] Ÿ+
	] +` � g]˝] � ]˝]˝ k] Ÿ+D �]�]) � Ÿ] ˝ a]�]� k]
� +˝]] gt+ ^� � a]
 n]�]]	] �]` ˙]�] -ı]	 k] ı g] k)
� n]�]�] � œ] ˛]]E ˝] k] /	]� œ] � k] ^� �]` 4� � `
˝])+ �]` �]˙]Oˇ]˙] 	] �]� ]D U SY /�]O
^
]4 -�]) ı])� k]��]) � n]&]	] � œ] 0�]	 k]�]]
 k]
/	] ı] n]ˇ] œ] � k]E ˙] k] -]˙] Ÿ+ - n]) � 
]
-]�]� � œ] �] œ]� ^&4 ˙]] t4� k]E k4� k] �]]	]&])
� ı] kå ı]+	]]˝]] n+E ˝] k] - k) � �] ^�]��]]�]
)�]	 k]�]]
] k]I �]+ ˝ a]� œ+ /�]� k] �]` �]æ� )
�] œ] 	] ı]+	]]4�]]I SZ /�]^
]4 �]+
•˘]˝]] � )	]] ! k]å & k] ^� ˝ a]�] �]] �]]- k]� k]
- n]) �]] ı]`- k]� k]D ˝ a]�] /	] �]]˝] œ] � ` +&O
� k]Oä�]]&] •˘]˝]] �]˝] � ) k]D V T[ �] œ]^�
/	+™ �]�] ˘]`ä] œ] k� ı]` k! a&^	]�]] k� 
] k]�]
^&	]O)]˝] �]]�] ) k+ Ÿ+D �]�]) ˝ a]�+])] ^ı]˝]]
˙]]	]˝]] n+ ^� ˝ a]� œ+ /	] ˘]`ä] œ] � ` ä]Î )˝]
n+D W TR /�] k� �]˙]]�]E 0�] k� )]˙] � `

�] k]˙] � œ] 
]� k] )+ k] - n]) � k] ˘]`ä œ] ˝ a]� œ+ k& &`
˙]] t4�]`D X

TS k+ ! k] k" � ao]$E Y �]˝] $)E �] œ]^�
˝ a]�+] k) ^ı]˝]] 	 k] ˝ a]� œ+ )]˙] k&	]] � o]ä g])

RSBSV ��]]yE r4� +]˛] �]`Ds -^˝]y �]RU
k&� œ]D RSBSX � �]] r^�]�]`Ds RSBSY � �]]

r˝ o] g&)Ds

^� �]] n+D R TT /�]^
]4 -ı]	]` ˘]`ä œ]
� k]˘]� ) �])`�] œ] � k] &]	]� � ) & k]D S

-ı]	 k] ^
]4 ı n]� k] � ` k4�]` ˛ n]^
]�] t] �]	]]- k]
˙] k] � �]` ı a])]	]` 	]+™ + k]˝]™E �]]	]` ��]� “]
� œ] k4�]] �]ä]]	]] ˙]�]] � ) k] ˙] k] � �]`
�]˝�] 	]+™ + k]˝]]E T ˙]+ t] 	] � k] “/ ˘] k]) ı]]�]
( "� ˝]] n+E 	] � k] “/ � `å] 0� k] �]]˝]] n+D
TU �] œ]^� ˙]+ t] ˝ a]�+])] ˇ]	] + k]�]]E �]+™
˝ a]�+])] �]	] + k]�]]D

TV ˝ a]�] � �]) � �]� ) ˝ n]�]]) )+ k] U

- n]) ˝ a]�+] k) &`ı]� ˙]
]˝ k] ) œ+D V TW 0	]
-]&^�]�] œ] � ` ˝])+ �]	] k] ˙] k] -ı]	 k] �]]^
]�
� ] o/˝]ä]]) � )˝ k] Ÿ+ W ^� �]+ �]]&`
� k] � �] 
] n] k"�]] X ˝]]^� ˙]�] �]+ -]� )
&)�]]ä]] �]"�]"]4E ˝] k] ( n])	] 0�] k�
^
]4 �] k]
] �] œ� D TX � a]�]` + œ]� k] � k] &]�]
^˙]	]� ] �]]^
]� -]	 k] ı]) 0	 œ+ ˙]]�]] a+-]
ı]]4�]]I � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E �]+ � a]&
0	]� ` � k]�]] � )	 k] k� ^
]4 -ı]	]` � �])
� � k]�]] - n]) � k+�]] ^� � k] �]]	 k] k� ^
]4
� n] œ# � - n]) ı]]�] �] kå + k]� ) 0	]� ` � k]�]]
� k)�]]D TY -�]) �]+ g&�] k) ı]+) � � œ]E
�]+ t] ˝]� ^� ˝]`�] k) ı]+) � � œ] -]� ) 0	 œ+
˙]]�]] a+-] ı]]4�]]E ˝] k] 0	] k� ^
]4 � a]�]`
� ` �]]˝] n+I TZ 
 k]^� 	] �]+ ˙]]	] 
] k] ^�
-�]) �]) k� �]]^
]� � k] ı]˝]] + k]˝]] ^� ˘] k])
^� �] �]˝] -]	 k]�]]
]] n+E ˝] k] �]+ ˙]]�]˝]]
)+˝]] - n]) -ı]	 k] �]) � œ] � œ]ˇ] 	]+™ 
]�]	 k]
k&˝]]D Y U[ ˝ a]�] �]` ˝ n]�]]) )+ k] �] œ]^�

^˙]�] �]å` ˝ a]�]	 k] �] k]˘]] �]` 	] + k]�]]E 0�]`
�]å` o/�]]	] � ] � k]"] -] )+] n+Ds Z

UR ˝]�] ı]˝])�] 	 k] � +]E rÜ]� a]E ˝ g]
�]+ ^�]�]]
] ^�] “( +�]] k) ^
]4 �]˝]] )+]

RSBTT ��]]yE r&�]] k� &]	]Ds �]&]�]�]`
k&� œ]D RSBTX � �]] r� k]ä] � k] k"� �]�]] t4Ds

RSBTY �)]˝] k� � )`] Z ]˙ k] � k] -]ˇ]` )]˝]
˝]� D �-]ˇ]` )]˝] � k] � a]]+ � )`] T ]˙ k]
˝]� D

-ˇ�]y RS
R -�] TYBUR

�]˙] RUXBZ

S �]˝] WBSW
� g]� RSBX

T �]˝] WBTU

U R)] R[BUOX

V �]˝] WBTRE TS

W S/˝] RWBZ
^( �] UBRZ

X �]˙] TUBR[
�]˝] WBTT
R˝]` UBY

Y � g]+ R[BRU

�������������������

g&�])] � q]�]y
R &]	] XBSX

� g]� SSBSYOT[
/ì] RSBSY
�]] g� SBV
Ü]� RBW

S �]˝] RZBSR
� g]� RYBSS
Ü k]
] SBUV
Ü k]
] UBTUE TV

T �]˝] WBS[E SR
� g]� RWBZ
R˝]` WBRYE RZ

U /( WBRU
Rı]˝] RBRT

V �]˝] SVBR
^( �] SBRV

W �]) RTBTV

X �]˝] SVBV

Y �]˝] SUBUT
R^˛] VBS
Sı]˝] TBR[
Ü]� RWBRV

Z �]˝] SUBUU
�]˝] SVBRT
Ü]� TBT

� g]� ] RSBSTOUR RXSY



n+ �]] �]�] k� ^
]4Hs US Ü]� a] 	 k] � +]E
r-�]
] � œ] �]+ ^�]��]]�]�] k]��] - n]) � a]^ÃO
�]]	]� Ü]� o]ˇ]� � � n]	] n+E ^˙]� k] 0�]� ]
�]]^
]� -ı]	 k] �]) k� � k]�]� œ] k� &
]� ı])
#+)]4�]] ^� 0	 œ+ �]+` �]˝] ı]) �]+`
�]]¾]] � œ] �]]	]] k&˝]] ) k+H R UT � a]�]`
+ k]�]] �]+ &]�] -�]) 0�]� ] �]]^
]�
-]	 k] ı]) 0� k] k4�]] +` � )˝]] ı]]4I
UU � Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E �]+ 0� k]
-ı]	]` �]])` � o]ı]^¢] ı]) -^ˇ]� ]) k&�]]D
UV 
 k]^� 	] -�]) � �]` �]+ &]�] -ı]	 k]
^&
] � œ] �]+ �] k]˘ k]E F� k])] �]]^
]� -]	 k] � œ]
k&) � ) )+] n+G - n]) &]�]O&]^�]�] œ] � k]

ı]`"	 k] 
]� k] - n]) �]]Oı]`� )E 	]� k] � œ] ˘ g])
) k+E S UW ˝] k] 0�] &]�] � ] �]]^
]� k4� k]
^&	] -]4�]] ^˙]�] ^&	] � ` �]+ 0��]`& �]`
	]+™ � ) )+] + k]�]] - n]) 0�] �]å`
-]4�]] ^˙]�]� ` 0� k] �]�]) �]` 	] + k]�]`D
- n]) �]+ 0� k] � å`O� k]O� å` �]ä]] k&�]]
- n]) 0�] ˙]�]+ œ( � k&�]] ˙]+ t] ^�]��]]�]O
�]]^˝]�] œ] � k] œ( � ] ˙]]˝]] n+D UX ˝]�]
�]+ &]�] ^˙]�]	 k] �]�]�] ˝] k] ^
]�]] ˛]] ^�
0�] k� �]]^
]� � ` �])ä]` �]] n+E �]�])
˝ n]�]]) 	]+™ ˛]] �]] 0�]� ] ^&�]] a+-]
� ]�] 0�]	 k] 	]+™ ^� �]]E� 0� k] � k] kå
� k] �] a+˝] �]])] ˙]]4�]]D T UY �]�]) ˙] k]
&]�] -ı]	 k] �]]^
]� � ` �])ä]` 	]+™ ˙]]	]˝]]
˛]] - n]) /�]^
]4 0�]	 k] �]]) �]]	 k] 
]]�]�
� ]�] ^� 4E 0� k] � �] � k] kå 
]� œ]� k]D �]˘]E
^˙]�] ^� �]` � k] �] a+˝] ^&�]] �]�]] n+E 0�]� k]
�] a+˝] � ] ^+�]]�] ^
]�]] ˙]]4�]]D - n])
^˙]� k] �] a+˝] �]] k) � ]�] � ` ^	]�])]	]` �] Ÿ]ı]`
�]�]` n+E 0�]� k] - n]) ä�]]&] ^+�]]�] ^
]�]]
˙]]4�]]D U

RSBUS � �]] r� g]�]O g]�] � k] � ]�] � k]	 k]�]]�]]Ds
� �]] r�]) k� � ]�] œ] � ` k&�] k)�] � )	 k]O
�]]�]]Ds � �]] r�]) k� &]�] œ]Ds RSBUX � �]]
r0�]� ` �])ä]` ı g])` 	]+™ � `Ds

UZ � Ÿ] ˇ])˝]` ı]) -]�] 
]�]]	 k] -]�]]
gt+D �]+ -]�] � a]
]�] ˘ a]� ` n+E /�]� k] �]æO

� ) � Ÿ] - n]) a� ! 	]+™ ˘]]+˝]]D V[ + t]E
4� �]ı]^˝]��]] n+ ˙] k] � a]� k] 
 k]	]] n+ - n])
˙]�] ˝]� � k])] �]+ �]ı]^˝]��]] ı g])] 	]+™ + k]
˙]]˝]]E � Ÿ] ˝]� 
]`( � œ] ) gt+�]]I R VR ˝ a]� œ+
�]] 
]�]˝]] n+E � Ÿ] ˇ])˝]` ı]) �] o]^˝] k&	 k]
-]�]] gt+H 	]+™E �] o]^˝] 	]+™ �]_
� � Ÿ]
˝ a]�]� k] � +˝]] gt+E � Ÿ] g( " $]
]	 k] -]�]]
gt+D S VS /�]^
]4 ^� -�] � k] 4� +`

�]) k� ı] t]˘] 
] k]�] 4� O g&�] k) k� ^�]
]]( + k]
˙]] t4� k]E ˝]`	] & k] k� ^�]
]]( + œ]� k] - n]) & k]
˝]`	] k� D VT � k] 4� O g&�] k) k� ^�]
]](
+ œ]� k]E ^ı]˝]] � k] k" k� ^�]
]]( - n]) � k]"]
^ı]˝]] k� E �] t] � k]"` k� ^�]
]]( - n]) � k]"` �] t]
k� E �]]�] -ı]	]` �] g+ k� ^�]
]]( - n]) �] g+

-ı]	]` �]]�] k� Ds T

VU /�] k� �]]& 0�]	 k] �]`å � k] � +]E
r˙]�] ˝ a]�] ı]_�˘]�] � k] 4� �]]&
] 0# ˝]]
k&�]˝ k] + k]E ˝] k] ( n])	] � +˝ k] + k]E F�])O

�]]˝]` ˝ g]( ]	] -]	 k]�]]
]] n+G - n]) k4�]] +`
+ k]˝]] n+D VV - n]) ˙]�] ˝ a]�] &^�]�]` +�]]
˘]
]˝]` k&�]˝ k] + k]E ˝] k] � +˝ k] + k] F�] a+˝]
�])�]` + k]�]`G - n]) k4�]] +` + k]˝]] n+D
VW - k) � ı]^"�] k]E ˝ a]�] ˇ])˝]` - n]) -]�]O
�]]	] � ` � g])˝] k&�]� ) �]�]�] ˙]]˝ k] + k]
^� �] n]�]�] n� �]] + k]�]]E �]�]) ˝ a]�] �]+
�] œ] 	]+™ �]�]�] ı]]˝ k] ^� /�] �]]�] �]˝]
� ] �]] �]˝]
]�] n+H U VX ˝ a]�] � a]& �]+
n( �]
]] �] œ] 	]+™ � ) ı]] ) k+ ^� ˝ a]�+] k)

^
]4 �]] � )	]] �]+` n+H VY 0&]+O
)�] k� ^
]4E ˙]�] � k] “/ ˝ a]�] ı]) � a]� &�]]
&]�]) � )	 k] k� ^
]4 ^� �]` -^ˇ]� ])` k�
ı]]�] ˙]] )+] + k]E ˝] k] ˝ g] )]�˝ k] � œ] +` 0�] k�
�]]˛] �]�]å] ^	]ı]"] 
 k]D � +™ k4�]] 	] + k]
^� �]+ ˝ a]� k] 	�]]�]` k� �]]�]	 k] +]^ä]) � k)
- n]) 	�]]�]` ˝ a]� k] � k]˝]�]]
] k� +�]]
 k] � k)
- n]) � k]˝]�]]
] ˝ a]� k] ˙ k]
] � œ] $
]�]] k&D V

-ˇ�]y RS
R �]˝] SUBUVOUX

S �]˝] SUBUYOVR

T �]] g� RBSS
�]] g� UBRX

U �]˝] SVBSZ
� g]+ RVBS

�������������������

g&�])] � q]�]y
R � g]+ RSBSX

S �]˝] R[BTUOTW
� g]+ XBURE UT
� g]+ ZBRW

T �]` XBW

U �]˝] RWBSE T
� g]� RZBUS

V �]˝] VBSVE SW

RXSZ � g]� ] RSBUSOVY



VZ � Ÿ] ˝ a]�]� k] � +˝]] gt+E ˙]�] ˝]� ˝ a]�] 4� O
4� ı]] “/� 	] ˘ a]� ] & k]E ˝]�] ˝]� ˝ a]�] �]+ t]
� k] ^� �]` �]` +]
] � œ] 	]+™ g!" �]� k]� k]Ds

RT 0�]` & n])]	]E �]+ t] �] n]˙ g]& a� !

] k]�] œ] 	 k] �]`� a] � k] �]˝]]�]] ^�

˙]�] �]
]`
] k� a� ! 
] k]�] � o]^&) � œ] �]^
]O
&]	] ˘]æ] ) k+ ˛ k]E ˝] k] n� � k] ı]`
]]˝ a]�] 	 k] 0	 œ+
�])�]] $]
]] ˛]]D S ˝]�] 0�]	 k] 0	]� k]
� +]E r�]] ˝ a]� œ+ 
]�]˝]] n+ ^� � k] �]
]`
]`
�]]� ` �]�]` �]
]`^
]�] œ] � k] ä�]]&] ı]]ı]` ˛ k]
�] œ]^� 0	] k� �]]˛] k4�]] a+-] ˛]]H T � Ÿ]
˝ a]�]� k] � +˝]] gt+E 	]+™I -�]) ˝ a]�] ı]�˘]]O
˝]]ı] 	]+™ � ) k]� k]E ˝] k] ˝ a]�] �]�] /�]` ˝])+
	]]�] + k] ˙]]- k]� k]D R U �]] ˝ a]� œ+ 
]�]˝]]
n+ ^� � k] RY 
] k]�] ^˙]	] ı]) ^�]
] k]�] � `

�]`	]]) ^�]) �]�]` ˛]` - n]) ˙] k] 0�] k� 	]`˘ k]
&�]� ) �]) �]4 ˛ k]E �]Î �]
 k]�] k� �]]� `
�]�]` 
] k]�] œ] � k] ä�]]&] ı]]ı]` ˛ k]H V � Ÿ]
˝ a]�]� k] � +˝]] gt+E 	]+™I -�]) ˝ a]�] ı]�˘]]O
˝]]ı] 	]+™ � ) k]� k]E ˝] k] ˝ a]�] �]�] /�]` ˝])+
	]]�] + k] ˙]]- k]� k]Ds

W /�] k� �]]& 0�]	 k] �]+ ^�]�]]
] &`E
r4� -]&�]` ˛]] ^˙]�] k� o-� g]) œ] k� �]]�]
� œ] 4� o-˙]`) � ] ı k]å 
]�]] ˛]]D �]+ 0�]
ı k]å � œ] ( 
] gt%æ	 k] -]�]]E �]�]) 0� k] 4�
�]` ( 
] 	]+™ ^�]
]]D S X ˝]�] 0�]	 k] �]]�]
k� �]]
]` � k] � +]E F^ı]!
 k] ˝]`	] �]]
] � k] � Ÿ]

/�] ı k]å k� ı]]�] �]+ 0��]`& 
 k]� ) -] )+]
gt+ ^� � a]� k] ( 
] ^�]
 œ]E 
 k]^� 	] -]˙] ˝]�

� a]� k] 4� �]` ( 
] 	]+™ ^�]
]]D /�] ı k]å
� k] � ]" $]
]I �]+ � k]� ]) � œ] ä]�]`	] � k]
�] œ] � k] k) �]å] n+HG Y �]]
]` 	 k] 0�]� k]
� +]E F�]]^
]� E 4� - n]) �]]
] /� k] )+	 k]
k& ˝]]^� � Ÿ] /�] k� ˘]]) œ] ˝])( � a]&] “/

� ) k� /�]� œ] �]]& $]
 gt]D Z - n]) -�])

RSBVZ ��]]yE r-]^�])` � k]ı" n]	]Ds -^˝]y
�]RU k&� œ]D

�]+ �]^�]��] � œ] ( 
] k&E ˝] k] -˘!` �]]˝]
n+D 
 k]^� 	] -�]) 	]+™E ˝] k] ˝ g] /� k] � "�]]
k&	]]DGs R

R[ �]�˝] k� ^&	] �]`� a] 4� �]�]]O�])
� œ] ^�]�]] )+] ˛]]D RR �]+ t] 4� - n])˝]
˛]` ^˙]�]� œ] RY �]]
] � k] 4� a&�" ��]� “]O
g&˝] �]�]]�]] ˛]]E ^˙]�]	 k] 0� k] �] a+˝] � �]O

ä] k]) � � ) ^&�]] ˛]]D �]+ a� �]å` + k] �]�]`
˛]` - n]) ^�]
] a� 
] �]`ˇ]` 	]+™ + k] ı]]˝]`
˛]`D RS ˙]�] �]`� a] 	 k] 0�] - n])˝] � k]
k&�]]E ˝] k] 0�]� k] � +]E r˙]]E ˝ a]� k] -ı]	]`

� �]ä] k])` � k] a!"� ])] ^&�]] ˙]] )+]
n+Ds S RT �]`� a] 	 k] -ı]	 k] +]˛] 0�]

- n])˝] ı]) )� k] - n]) �]+ ( n])	] �]`ˇ]`
+ k] �]�]` - n]) ı])� k]��]) � ` �]^+�]] � )	 k]

]�]`D RU �]�]) ˙]�] �]�]]O�]) k� -^ˇ]O
� ])` 	 k] k&�]] ^� �]`� a] 	 k] �]�˝] k� ^&	]
˘ o]�]] ^� �]] n+E ˝] k] �]+ �]å� 0# ] - n])

] k]�] œ] � k] � +]E r!B ^&	] + k]˝ k] Ÿ+ ^˙]	]� œ]
� ]�] ^� �]] ˙]]	]] ˘]]^+4D T /�]^
]4 0	+™
^&	] œ] � œ] -]� ) ˘ o]� k] + k]E �]�˝] k� ^&	]
	]+™Ds U RV 
 k]^� 	] Ü]� a] 	 k] 0�]� k] � +]E
r- k) � ı]^"�] k]E V �]] ˝ a]�]� œ] � k] +) � k] “/
�]�˝] k� ^&	] -ı]	 k] � n]
] �]] �]ˇ k] � k] ˛]]	]
� k] �] k]
]� ) ı]]	]` ^ı]
]]	 k] 	]+™ 
 k] ˙]]˝]]H W

RW ˝] k] �]] �]+ - n])˝]E ˙] k] -ì]]+�] � `
� k]"` n+ - n]) ^˙]� k] � n]˝]]	] 	 k] RY �]]
]
˝]� -ı]	 k] � �ä k] � œ] � ) )�]] ˛]]E /� k]
�]�˝] k� ^&	] 0�]� ` n� & � k] -]ä]]&
� )	]] �]+` 	]+™ ˛]]Hs RX ˙]�] �]`� a] 	 k]
� k] �]]˝ œ] � +™E ˝] k] 0�] k� �]�]` ^�]) k]ˇ]`
�]˜�]&] + k] �]4D �]�]) �]`å 0�] k� �]�]`
�]]	]&]) � ]�] œ] � k] k&�]� ) � a]^�]�] t] �]	]]	 k]

]�]`D X

RY /�]^
]4 0�]	 k] �]+ �]` � +]E rı])O
� k]��]) � ] )]˙] ^� �] k� ˙ n]�]] n+H � Ÿ] /�]� `

RTBRR � �]] r-ı o]�]Ds

-ˇ�]y RT
R Ü k]
] TBRZ

S �]˝] SRBRZ
�]) RRBRT

�������������������

g&�])] � q]�]y
R Sı]˝] TBZ

S �]�] WRBR
� g]� UBRY

T ^	]� “] S[BZE R[
^	]� “] TVBS
��] VBRTE RU

U �]˝] RSBR[
�]) TBS
� g]+ VBRVE RW

V �]˝] STBSXE SY
� g]� RSBR

W � g]� RUBV

X � g]� ZBUT

� g]� ] RSBVZQRTBRY RXT[



˝ a]
]	]] ^� �]� k] � tÎ H RZ �]+ )] “/ k�
&]	 k] � ` ˝])+ n+E ^˙]� k] 4� -]&�]` 	 k]

 k]� ) -ı]	 k] �]]�] � œ] �] k] ^&�]] - n])
�]+ 0�]� ) ı k]å �]	] �]�]] - n]) -]� ]�]
k� ı o]^!�] œ] 	 k] 0�]� ` $]^
]�] œ] ı]) -]� )

�]� k])] ^� �]]Ds R

S[ 4� �]]) ^( ) 0�]	 k] � +]E r� Ÿ] ı])O
� k]��]) k� )]˙] � ` ˝ a]
]	]] ^� �]� k] � tÎ H
SR �]+ �]�]`) � ` ˝])+ n+E ^˙]� k] 
 k]� )
4� - n])˝] 	 k] � )`�] &�] ^� 
] k]� -] k"
� œ] � gt]ˇ] ^&�]] - n]) �]])] -]"] �]�]`)]
+ k] �]�]]Ds S

SS ^( ) �]`� a] �]+)O�]+) - n]) �] t]�]O
�] t]�] ˙]]� ) ^�]�]]˝]] )+] - n]) 0�]	 k] �]Î O
�]
 k]�] � ` ˝])( -ı]	]] �]( ) ˙]])` )�]]D
ST ˝]�] 4� -]&�]` 	 k] 0�]� k] ı g]!]E rÜ]� a]E
˙] k] 0Ã]) ı]] t4� k] �]] � k] ˛] k] kå Ÿ+Hs �]`� a]
	 k] 0	]� k] � +]E SU r� t]� k) &)�]]ä k] � k]

o-&) ˙]]	 k] k� ^
]4 ˙]`O˝] k]å � o]�]� “] � ) k]E T

�] œ]^� � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� �] a+˝]

] k]�] o-&) ˙]]	]] ˘]] œ+� k]E �]�]) 	]+™ ˙]]
ı]] t4� k]D SV ˙]�] �]) � ] �]]^
]� 0# O
� ) &)�]]ä]] � o]& � ) k&�]]E ˝] k] ˝ a]�] �]]+)
�] kå + k]� ) �]"�]"]- k]� k] - n]) � + k]� k]E
FÜ]� a]E +�]] k) ^
]4 &)�]]ä]] �] k]
]DG U ˝]�]
�]+ � k+�]]E F� Ÿ] 	]+™ ˙]]	]˝]] ^� ˝ a]�]
� + t] � k] -]4 + k]DG SW ˝]�] ˝ a]�] � + k]� k]E
F+�]	 k] ˝ k] k) �]]˛] � n]#� ) �]]�]]Oı]`�]] - n])
˝ g] +�]] k) �]+ t] �]å� k� ˘] n])]+ œ] � œ]
^�]�]]�]] � )˝]] ˛]]DG V SX �]�]) �]+
˝ a]�]� k] � k+�]]E F� Ÿ] 	]+™ ˙]]	]˝]] ^� ˝ a]�]
� + t] � k] -]4 + k]D - k) a&�" � ]�] � )	 k]O
�]]
] k]E g&) + k] ˙]]- k] � k] k) �]]�]	 k] � k]IG
SY ˙]�] ˝ a]�] k&�] k]� k] ^� -ì]]+�]E /�]O
+]� E �]] g� �] - n]) �]�]` �]^�]��]�]˝]] ı])O
� k]��]) k� )]˙] � œ] Ÿ+ - n]) ˝ a]� œ+ �]]+)

RTBSR ��]]yE r�]-] �]]ı]Ds 4� �]-]
XyTT �]`y k� ])]]) ˛]]D -^˝]y �]RU k&� œ]D

œ( � ^&�]] �]�]] n+E ˝] k] �]+ t] ˝ a]�] ) k]- k]� k]
- n]) & t]˝] ı]`�] k]� k]D R SZ /˝]	]] +` 	]+™E

] k]�] ı g])�]E ı]_�˘]�]E 0¢]) - n]) &^�]�]
� k] -] t4� k] - n]) ı])� k]��]) k� )]˙] � œ] � k]ä]
� k] k"� 
]�]]� ) � n] œ# � k]D T[ k&�] k]I a� !

] k]�] ˙] k] -]^�])` Ÿ+ � k] ı]+
 k] + œ]� k] - n])
a� ! ˙] k] ı]+
 k] Ÿ+ � k] -]^�])` + œ]� k]Ds S

TR 0�]` �]˝] a� ! ( )`�]` -]4
- n]) �]`� a] � k] � +	 k] 
]� k]E r�]+ t] � k] ^	]� 
]
˙]] �] œ]^� k+) k] k&�] ˝ a]� k] �]]) $]
]	]]
˘]]+˝]] n+Ds TS 
 k]^� 	] 0�]	 k] 0	]� k]
� +]E r˙]]- k] ˙]]� ) � + k] 0�] 
] k]�]å` � k]E
F k&�]I � Ÿ] -]˙] - n]) � 
] �]` a&�"
��]� “] g&˝] œ] � k] ^	]� ]
 gt]�]] - n]) 
] k]�] œ] � k]
˘ o]�]] � tÎ �]] - n]) ˝]`�] k) ^&	] � k])] � ]�]
ı g])] + k]�]]DG TT �]�]) ˘]] k+ ˙] k] �]` + k]E
� a]� k] -]˙]E � 
] - n]) ı])�] œ] �]` -ı]	]]
� ]�] � )	]] n+E �] œ]^� �]+ + k] 	]+™
�]� ˝]] ^� 4� �]^�]��]�]˝]] �]Î �]
 k]�]
k� �]]+) �]])] ˙]]4D T TU �]Î �]
 k]�]E

�]Î �]
 k]�]E ˝ g] ˙] k] �]^�]��]�]˝]]- œ] � ]
� g]	] � )	 k]�]]
]` 	]�])` n+ - n]) ˙] k] ˝ k] k) ı]]�]
� k]˙ k] ˙]]˝ k] Ÿ+ 0	 œ+ ı]˝˛]) œ] � k] �]]) $]
]˝]`
n+ UP� Ÿ]	 k] ^� ˝]	]` �]]) ˘]]+] ^� ˙ n]� k] � a]�]š

-ı]	 k] ˘ g]ä] œ] � k] -ı]	 k] ı o]�] œ] ˝]
 k] /� ¹]
� )˝]` n+E � n]� k] +` � Ÿ] �]` ˝ k] k) �]˘˘] œ] � k]
/� ¹] � tÎ I �]�]) ˝ a]�] 
] k]�] œ] 	 k] �]+ 	]+™
˘]]+]I V TV k&�] k]I ı])� k]��]) 	 k] ˝ a]�+] k)
�]) � � k] ˝�]]�] ^&�]] n+D W � Ÿ] ˝ a]�]� k] � +˝]]
gt+ ^� ˝ a]�] � a]� k] ˝]�] ˝]� 	]+™ k&�] k]� k] ˙]�]

˝]� ^� �]+ 	] � + k]E Fˇ]	�] n+ �]+ ˙] k]
�]+ k]�]]� k� 	]]�] � k] -]˝]] n+IGs X

RU 4� - n]) �] n] k� ı]) �]`� a] �]�˝] k�
^&	] ( )`^�]�] œ] k� 4� �])&]) k�

�]) �]]	 k] ı]) �]�]] - n]) � k] 0�] ı]) 	]ä] œ)
˙]�]]4 a+4 ˛ k]D S �]+ t] 0�] k� �]]�]	 k]

RTBTV � �]]	]` � o]^&)D �-^˝]y � V k&� œ]D

-ˇ�]y RT
R �]˝] RTBTRE TS

�]) UBT[OTS

S �]˝] RTBTT

T �]�] VVBW
�]˝] XBRTE RU
^( �] TBRSORU
R˝]` WBRS

U � g]� WBUW

V �]˝] XBSSE ST

�������������������

g&�])] � q]�]y
R �]˝] YBRRE RS

S �]˝] RZBT[
�]) R[BTR

T �]˝] RWBSR

U S/˝] SUBS[E
SR
	] k+ ZBSW

V �]˝] STBTX

W � n]�] SWBTR
R)] ZBXE Y
^�]� “] RSBX
^�]� “] SSBV

X �]˙] RRYBSW
�]˝] STBTYE TZ

RXTR � g]� ] RTBRZQRUBS



4� -]&�]` ˛]] ˙] k] ˙]
] k]&) � � ] ) k]�]`
˛]]D T ˝]�] �]`� a] 	 k] � ]	 g]	] k� ˙]]	]� ]) œ]
- n]) ( )`^�]�] œ] � k] ı g]!]E r�]] �]�˝] k�
^&	] �]`�]]) œ] � k] # `� � )	]] �]+` n+Hs R

U �]�]) � k] �]]�] k]�] ) k+D ˝]�] �]`� a] 	 k] 0�]
-]&�]` � k] g!� ) # `� � ) ^&�]] - n])
� k]˙] ^&�]]D V ^( ) �]`� a] 	 k] 0	]� k] � +]E
r-�]) ˝ a]�]� œ] � k] ^� �]` � ] � k]"] �]] � n]
]
�]�˝] k� ^&	] a� t4 � œ] ^�]) ˙]]4E S ˝] k]
� n]	] n+ ˙] k] 0� k] ( n])	] �]™˘]� ) �]]+)
	]+™ ^	]� ]
 k]�]]Hs T W � k] /�] �]�]]
] � ]
˙]�]]�] 	]+™ k& �] k� D

X /�] k� �]]& ˙]�] 0�]	 k] k&�]] ^� �]+ t]
-]4 � k]+�]]	] � n]# 	 k] k� ^
]4 n� � k] �]]�]O
�]]�] ˙]�]+ ˘ a]	] ) k+ Ÿ+E U ˝] k] 0�]	 k] 0	]� k]
� +]E� Y r˙]�] � k] “/ ˝ a]� k] �]]&` � `
&]�]˝] k� ^
]4 	�] n]˝]] k&E ˝] k] ˙]]� ) �]�]� k]
�]]�] ˙]�]+ ı]) �]˝] � n]# 	]]D V + k] �]� ˝]] n+
^� �]` - n]) � k] �]` 	�] n]˝]] ^&�]] �]�]] + k] ˙] k]
˝ a]�]� k] �]` �]å] n+D Z ˝]�] ^˙]�] � k]ä]�]]	]
	 k] ˝ a]�] & k]	] œ] � k] 	�] n]˝]] ^&�]] n+ �]+ -]� )
˝ a]�]� k] � k+�]]E F/�] -]&�]` � k] �]+ t]
� n]# 	 k] k&DG - n]) ˝ a]� k] �]˜�]&] + k]� ) �]+ t]
� k] 0# 	]] ı] kå�]] - n]) ˙]]� ) �]�]� k] 	]`˘]`
˙]�]+ � n]# 	]] ı] kå�]]D R[ /�]^
]4 ˙]�]
˝ a]� k] 	�] n]˝]] ^�]
 k]E ˝] k] ˙]]� ) �]�]� k] 	]`˘]`
˙]�]+ ı]) � n]# 	]]D ˙]�] � k]ä]�]]	] -]4�]]
˝] k] ˝ a]�]� k] � k+�]]E F� k] k) & k]�˝]E �]+ t] 1 ı])
˙]]� ) � n]#DG ˝]�] �]�] � k]+�]]	] œ] k� �]]�]	 k]
˝ k])` /ää]˝] �] kæ�]`D W RR �] œ]^� +)
� k] “/ ˙] k] � a]& � k] �]å] �]	]]˝]] n+ 0� k] ! k]"]
^� �]] ˙]]4�]] - n]) ˙] k] � k] “/ � a]& � k] ! k]"]
�]	]]˝]] n+ 0� k] �]å] ^� �]] ˙]]4�]]Ds X

RS /�] k� �]]& 0�]	 k] -ı]	 k] � k]ä]�]]	] � k]
� +]E r˙]�] ˝ g] & k]ı]+) �]] �]]�] � ] �]]	]]

RUBS ��])`) � œ] +&O� k]Oä�]]&] ı]]	]` � `
�]˙]+ � k] + k]	 k]�]]�]` � g]˙]	]D RUBX ��]]yE
r0	 œ+ 4� ^�]�]]�] &`Ds

� k)E ˝] k] -ı]	 k] & k]�˝] œ]E �]]/�] œ]E ^)�˝ k]&]) œ]
�]] -�]`) ı]å k]^�]�] œ] � k] �]˝] � a]
]]	]]D + k]
�]� ˝]] n+ ^� �]&
 k] � œ] � k] �]` ˝ a]� k]
� �]` �]]	 k] ı]) � a]
]] t4 - n]) �]]˝] �])]O
�]) + k] ˙]]4D RT �]�]) ˙]�] ˝ g] &]�]˝] k&E
˝] k] �])`�] œ]E -ı]]^+˙] œ]E 
 t]�]å œ] - n]) o-ˇ] œ]
� k] 	�] n]˝]] k&	]]D R RU ˝]�] ˝ a]� k] � a]�]`
^�]
 k]�]` �] œ]^� ˝ a]� k] �]&
 k] � œ] k&	 k] k�
^
]4 0	] k� ı]]�] a� ! 	]+™ n+D ˙]�] 	 k]�
˙]	] & k]�]])] •ä]&] ^� 4 ˙]] t4� k]E ˝]�] ˝ a]� k]
/�]� ] /	]]�] ^�]
 k]�]]Ds S

RV � k] �]]˝ œ] � a]	]� ) �]+ t] �] n]˙ g]& � k]+O
�]]	] œ] � œ] � k] 4� 	 k] 0�]� k] � +]E r� a]�]`
n+ �]+ ˙] k] ı])� k]��]) k� )]˙] � œ] �] k]˙]	]

� k)�]]Ds�
RW �]`� a] 	 k] 0�]� k] � +]E r4� -]&�]`

	 k] �]]�] k� �]]	 k] � ` -]
]`�]]	] &]�]˝]
)�]` T - n]) �] a+˝] œ] � k] 	�] n]˝]] ^&�]]D
RX ˙]�] &]�]˝] � a]Î + k]	 k] � ] �]�]�] -]�]]E
˝] k] 0�]	 k] -ı]	 k] &]�] � k] � +] ^� ^˙]	 œ+
� a]
]]�]] �]�]] n+ 0	]� k] ˙]]� ) � +E F-]
˙]]- k]E �]�] a� ! ˝ n]�]]) n+DG RY �]�])
� k] �]�]` �]+]	 k] �]	]]	 k] 
]� k]D U ı]+
 k] 	 k]
0�]� k] � +]E F� Ÿ]	 k] 4� � k]˝] �])`&] n+E
0� k] k&�]	 k] k� ^
]4 � k])] ˙]]	]] ä]Î )`
n+D /�]^
]4 � a]� k] �]]( � )DG RZ g&�] k)

	 k] � +]E F� Ÿ]	 k] ı] t]˘] ˙] k]å` � n]
] �])` k& Ÿ+
- n]) � Ÿ] 0	]� ` ˙] t]˘]Oı])�] � )	 k] ˙]]
)+] gt+D /�]^
]4 � a]� k] �]]( � )DG V

S[ 4� - n]) 	 k] � +]E F� k])` -�]`O
-�]` �]]&` a+ “/ n+E /�]^
]4 � Ÿ] 	]+™ -]
�]� ˝]]DG SR &]�] 	 k] 
] n]"� ) �]+ �]])`
�]�]) �]) k� �]]^
]� � k] &`D ˝]�] �]]^
]�
�]å� 0# ] - n]) 0�]	 k] &]�] � k] � +]E
F( n])	] ˘] n])]+ œ] - n]) �]+) � ` �]^
]�] œ] � œ]
˙]] - n]) �])`�] œ]E -ı]]^+˙] œ]E o-ˇ] œ] - n])

RUBRV ��]]yE r) k]"` �]]4�]]Ds

-ˇ�]y RU
R � g]� WBZ

� g]+ XBST

S ^	]� “] STBV
��] SSBU

T �]˝] RSBRR
� g]� RTBRV

U �]˝] STBSE W
� g]� RRBUT
� g]� S[BUW

V 	]`˝] SVBWE X

W 	]`˝] RVBTT
�]] g� UBR[
Rı]˝] VBV

X 	]`˝] SZBST
�]˝] STBRS
� g]� RYBRU
�]] g� UBW

�������������������

g&�])] � q]�]y
R -�] TRBRWE SS

	]`˝] TBSXE SY

S � g]+ VBSYE SZ
� g]+ RRBSU
Ü k]
] SUBRV

T �]˝] SSBS

U �]˝] SSBT

V �]˝] SSBV

� g]� ] RUBTOSR RXTS




 t]�]å œ] � k] �]+ t] 
 k] -]DG SS ˛] k]å` k&)
�]]& &]�] 	 k] � +]E F�]]^
]� E ˙ n]�]] ˝ k])]
a+�] ˛]] � n]�]] +` ^� �]] �]�]] n+D �]�])

^( ) �]` ˙]�]+ �]]
]` n+DG ST ˝]�]
�]]^
]� 	 k] 0�]� k] � +]E F�]å� œ] - n]) ˝ o]�]
�]^
]�] œ] � œ] ˙]] - n]) �]+ t] k� 
] k]�] œ] � k]
-]	 k] k� ^
]4 �]˙]� g]) � ) ˝]]^� � k])] �])
�]) ˙]]4D R SU �] œ]^� � Ÿ] ˝ a]�]� k] � +˝]]
gt+E ^˙]	] 
] k]�] œ] � k] 	�] n]˝]] ^&�]] �]�]] ˛]]

0	]� œ] � k] 4� �]` � k])` &]�]˝] 	]+™ ˘]�]
�] k� �]]DGs S

SV 
] k]�] œ] � ` 4� �]å` �]`å �]`� a] k�
�]]˛]O�]]˛] ˘]
] )+` ˛]`D 0�]	 k] � a]åO
� ) 0	]� k] � +]E SW r-�]) � k] “/ � k] k)
ı]]�] -]˝]] n+ - n]) -ı]	 k] ^ı]˝]]E �] t]E
ı]˝	]`E �]˘˘] œ]E �]]/�] œ] - n]) �]+	] œ]E �]+ t]
˝]� ^� -ı]	]` ˙]]	] � k] 	]( )˝] 	]+™
� )˝]]E� T ˝] k] �]+ � k])] ˘ k]
]] 	]+™ �]	]
�]� ˝]]D U SX ˙] k] -ı]	]] �]]˝]	]] � ]
� ]# � 	]+™ 0# ]˝]] - n]) � k] k) ı]` k! 	]+™
˘]
]˝]]E �]+ � k])] ˘ k]
]] 	]+™ �]	] �]� ˝]]D V

SY ^�]�]]
] k� ^
]4E ˝ a]�]� œ] k4�]] � n]	] n+
˙] k] 4� �]`	]]) �]	]]	]] ˘]]+˝]] + k] - n])
� n]#� ) ı]+
 k] /�]� œ] 
]�]	 k]�]]
 k] �]˘ “] � ]
^+�]]�] 	] 
]�]]4 ˝]]^� k&� k] ^� 0� k]
ı g])] � )	 k] k� ^
]4 0�] k� ı]]�] � ]( `
ı n]�]] n+ �]] 	]+™H SZ 	]+™ ˝] k] k4�]]
+ k]�]] ^� �]+ 0�]� ` 	]™�] ˝] k] $]
 k]�]]E
�]�]) �]`	]]) �]	]]	 k] � ] � ]�] ı g])] 	]+™
� ) ı]]4�]]D - n]) �]�] k&�]	 k]�]]
 k] 0�]� ]
�]ä]]� 0å] t4� k] T[ - n]) � œ+� k]E F�]+
-]&�]` �]	]]	 k] ˝] k] ˘]
]]E �]�]) ı g])] 	]+™
� ) ı]]�]]DG TR �]] � n]	]O�]] )]˙]] k4�]]
n+ ˙] k] � a]Ã � œ] ˙]]	 k] � k] ı]+
 k] � n]#� )

�]
]]+ 	] � k) ^� �]+ -ı]	]` R[E[[[
� ` ( n]˙] � k] 0�] a&��]	] )]˙]] � ] � a]� ]�]O

RUBSW � �]] r� �] ı�]]) 	]+™ � )˝]]Ds
RUBSX ��]&]�]�]` k&� œ]D


]] � ) ı]]4�]] �]] 	]+™E ˙] k] S[E[[[
� ` ( n]˙] 
 k]� ) 
]å	 k] -] )+] n+H
TS -�]) �]+ � a]� ]�]
]] 	]+™ � ) �]� ˝]]E
˝] k] g&�] k) )]˙]] k� g&) )+˝ k] +` �]+ -ı]	 k]
)]˙] g&˝] œ] � ] &
] � k]˙]� ) 0�]� k] � a]
]+
� )	 k] � ` � k]^�]�] � k)�]]D TT /�]`
˝])+E �]� `	] �]]	] k] ^� ˝ a]�]� œ] � k] ˙] k] � k] “/
-ı]	]` �]])` � o]ı]^¢] � k] -
]^�]&] 	]+™
� +˝]]� �]+ � k])] ˘ k]
]] 	]+™ �]	] �]� ˝]]D R

TU � k]�]� E 	]�]� �]^æ�]] + k]˝]] n+D

 k]^� 	] -�]) 	]�]� -ı]	]] ��]]& �] k] k&E
˝] k] 0� k] ^� �] ˘]`ä] � k] & k]�]])] 	]�]O
� `	] ^� �]] ˙]] �]� ˝]] n+H S TV �]+ 	]
˝] k] ä]�]`	] k� ^
]4 -˘!] + k]˝]] n+ 	] �]]&
� œ] ^�]
]]	 k] k� ^
]4E �]_
� 
] k]�] 0� k] �]]+)
œ( � k&˝ k] Ÿ+D � ]	] 
]�]]� ) � a]	] k] ^� � Ÿ]

�]] � + )+] gt+Ds T

RV ^( ) �]�]` � )O�]� g]
]	 k]�]]
 k] - n])
0	] k� ˙ n]� k] g&�] k) ı]]ı]`E �]`� a] � `

� a]	]	 k] k� ^
]4 0�] k� ı]]�] -]	 k] 
]� k]D U

S �]+ k&�]� ) ( )`�]` - n]) �]]�¾]` �]åO
�]å]	 k] 
]� k]E r�]+ ˝] k] ı]]^ı]�] œ] � k] �]` -ı]	 k]
ı]]�] -]	 k] k&˝]] n+ - n]) 0	] k� �]]˛] �]]˝]]
n+Ds T ˝]�] �]`� a] 	 k] 0	 œ+ �]+ ^�]�]]
]

&`B U r˝ a]�]� œ] k4�]] � n]	] n+ ^˙]�] k�
ı]]�] -�]) R[[ � k] œå + œ] - n]) 0	]� œ] � k]
4� �] k] ˙]]4E ˝] k] �]+ �]]� ` ZZ � k]
�]`)]	 k] � œ] ! k]å� ) 0�] 4� � k] gt%æ	 k] 	]
˙]]4H �]] �]+ 0�] �] k]�]` a+ “/ � k]å
� k] ˝]�] ˝]� 	]+™ gt%æ˝]] ) k+�]] ˙]�] ˝]�
^� �]+ ^�]
] 	] ˙]]4H V V - n]) ˙]�]
�]+ 0� k] ^�]
] ˙]]˝]` n+E ˝] k] �]+ 0� k] -ı]	 k]
o� ˇ] œ] ı]) 0# ] 
 k]˝]] n+ - n]) � a]�]` � k]
g( 
]] 	]+™ �]�]]˝]]D W �]+ �]) ı] at+˘]� )

-ı]	 k] & k]�˝] œ] - n]) ı]å k]^�]�] œ] � k] � a]
]]˝]] n+
- n]) 0	]� k] � +˝]] n+E F� k] k) �]]˛] � a]^�]�] t]

RUBTT � �]] r	]+™ ˝�]]�] k&˝]]Ds

-ˇ�]y RU
R �]˝] SSBZE R[

S �]˝] SRBUT
�]˝] SSBY

T Ü]� RSBRR

U �]˝] R[BTX
� g]� RYBSZE
T[
� g]+ RSBSV

V �]˝] RWBSU
�]) YBTU
� g]� ZBST

�������������������

g&�])] � q]�]y
R �]˝] RZBSX

� g]� ZBWS
^( �] TBXE Y

S �]˝] VBRT
�]) ZBV[
a� �] UBW

T �]˝] RTBUT
�]) UBZ
Ü]� SBSZ

�������������������

-ˇ�]y RV
U �]˝] ZBR[E RR

�]) SBRVE RW
� g]� VBSZE T[
R˝]` RBRV

V �] k+ TUBRRE RW
�]˝] RYBRSE RT
� g]� RZBR[

RXTT � g]� ] RUBSSQRVBW



�]	]]- k] �] œ]^� � a]� k] -ı]	]` �] k]�]` a+ “/
� k]å ^�]
] �]�]` n+DG R X � Ÿ] ˝ a]�]� k] � +˝]]
gt+ ^� /�]` ˝])+ 4� ı]]ı]` k� ı]�˘]]˝]]ı]

� )	 k] ı]) ��]� “] � œ] /˝]	]` ä�]]&] � a]^�]�] t]
�]	]]�]` ˙]] t4�]`E S ^˙]˝]	]` ^� k4� k] ZZ 	 k]�

] k]�] œ] k� ^
]4 	]+™ �]	]]�]` ˙]]˝]™E ^˙]	 œ+
ı]�˘]]˝]]ı] � ` ä]Î )˝] 	]+™D

Y �]] k4�]` � n]	]O�]` - n])˝] + k]�]`
^˙]�] k� ı]]�] &�] ˘] t]&` k� ^�] k� � + œ]
- n]) -�]) 0	]� œ] � k] 4� �] k] ˙]]4E ˝] k] �]+
&`�]] ˙]
]]� ) ı g] k) �]) � œ] �]] ó$ 	] 
]�]]4
- n]) 0�] ^�] k� � � k] �] kå ˙]˝]	] � k] ˝]�]
˝]� 	] gt% kæE ˙]�] ˝]� ^� �]+ ^�]
] 	]+™
˙]]˝]]H Z - n]) ˙]�] �]+ ^�]� ] 0� k]
^�]
] ˙]]˝]] n+E ˝] k] -ı]	]` �] k+^
]�] œ] - n])
ı]å k]^�]	] œ] � k] � a]
]]˝]` n+ - n]) � +˝]` n+E
F� k] k) �]]˛] � a]^�]�] t] �]	]]- k] �] œ]^� � a]� k]
-ı]	]] �] k]�]] a+-] ^�]� ]� ^�]
] �]�]]
n+DG R[ � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� ı]�˘]]O

˝]]ı] � )	 k]�]]
 k] 4� ı]]ı]` k� ^
]4 �]`E
/�]` ˝])+ ı])� k]��]) k� ��]� “] g&˝] �] a+˝]
� a]^�]�] t] �]	]]˝ k] Ÿ+Ds T

RR ^( ) 0�]	 k] � +]E r4� -]&�]` k�
& k] � k] k" ˛ k]D RS ! k] k" 	 k] -ı]	 k] ^ı]˝]] � k]
� +]E F^ı]˝]]E ˙]]�]&]& � œ] � k] � k])] ^+��]]
� a]� k] k& k&DG ˝]�] ^ı]˝]] 	 k] -ı]	]` ˙]]�]O
&]& 0	] & k]	] œ] � œ] �] t]" &`D RT a� !
^&	] �]]&E ! k] k" � k] k" 	 k] -ı]	]] �]�]O
a� ! �]" k])] - n]) �]( ) � ) k� ^� �]`
g&) k&�] ˘]
]] �]�]]D �]+ t] 0�]	 k] k4�]]�]`

� œ] -ı]	]` �]])` � o]ı]^¢] 0å] &`D RU ˙]�]
0�] k� �]] k) ı n]� k] �]˝�] + k] �]4E ˝] k] 0�]
ı g] k) k&�] � œ] 4� �]])` -� ]
] ı]å] - n])
�]+ o� �]]
] + k] �]�]]D RV �]+ 	] n]�]˝] -]
�]�]` ^� �]+ 0�] k&�] k� 4� -]&�]` k�
�]+ t] � ]�] � )	 k] �]�]]E ^˙]�]	 k] 0� k] -ı]	]`

RVBYE Z ��]]yE rÉ]��]]Ds -^˝]y �]RU
k&� œ]D

ä]�]`	] � œ] � g]-) R ˘])]	 k] � k]˙]]D RW �]+
0	] ( ^
]�] œ] � k] �]]	 k] k� ^
]4 �]` ˝])�]	 k]

]�]] ^˙]	 œ+ � g]-) �]]˝ k] ˛ k] - n]) 0� k] � k] “/
a� ! 	]+™ k&˝]] ˛]]D
RX ˙]�] 0�]� ` -
] ^#� ]	 k] -]�]`E

˝] k] 0�]	 k] � +]E F� k] k) ^ı]˝]] k� �]+ t] ^&+]å`
ı]) � ]�] � )	 k]�]]
 k] ^� ˝]	 k] +` �]ä] g&) Ÿ+
^˙]	] k� ı]]�] ) k]"` � ` � k] “/ � �]` 	]+™D
- n]) 4� � Ÿ] gt+ ˙] k] �]+ t] � g]�] � k] �]) )+] gt+I
RY -�] � Ÿ] �]( ) � ) k� �]]ı]�] -ı]	 k]
^ı]˝]] k� ı]]�] ˙]] t1 �]] - n]) 0�]� k] � gt+�]]E
r^ı]˝]]E � Ÿ]	 k] ��]� “] k� - n]) ˝ k] k) ^�]
]](
ı]]ı] ^� �]] n+D RZ � Ÿ] /�] 
]]�]� 	]+™
^� ˝ k])] � k]"] � +
]] t1 D � a]� k] -ı]	 k] �]+ t]
�]ä] g&) � ` ˝])+ )�] 
 k]DsG S[ /�]O
^
]4 �]+ 0# ] - n]) -ı]	 k] ^ı]˝]] k� ı]]�]
�]�]]D -�]` �]+ � ]( ` g&) +` ˛]] ^�
^ı]˝]] � ` 	]ä]) 0�] ı]) ı]å` - n]) �]+
˝]åı] 0# ]D �]+ & n]å]O& n]å] �]�]] - n]) � k] k"
� k] �]
 k] 
]�]] ^
]�]] - n]) �] a+˝] ı�]]) � k]
0� k] ˘ g]�]	 k] 
]�]]D SR ˝]�] � k] k" 	 k] 0�]� k]
� +]E F^ı]˝]]E � Ÿ]	 k] ��]� “] k� - n]) ˝ k] k)
^�]
]]( ı]]ı] ^� �]] n+D S � Ÿ] /�] 
]]�]�
	]+™ ^� ˝ k])] � k]"] � +
]] t1 DG SS �]�])
^ı]˝]] 	 k] -ı]	 k] &]�] œ] � k] � +]E F˙]
&`
˙]]- k]I - n]) �]�]� k] �]^æ�]] ˘] k]�]] 
]]� )
/� k] ı]+	]]- k]D /�] k� +]˛] � œ] t-� g]# ` - n])
ı] t]�] œ] � œ] ˙ g]^˝]�] t] ı]+	]]- k]D ST 4�
�] k]"]O˝]]ä]] �]!å] 
]]� ) � ]" k] ^� +�]
�]] t4 - n]) � a]^�]�] t] �]	]] t4D SU �] œ]^�
� k])] �]+ � k]"] ˙] k] �]) �]�]] ˛]]E -�]
•ä]&] + k] �]�]] n+D T �]+ �] k] �]�]] ˛]] - n])
-�] ^�]
] �]�]] n+DG ^( ) � k] �]�] ^�]
]� )
� a]^�]�] t] �]	]]	 k] 
]� k]D

SV 0�] -]&�]` � ] �]å] � k]"] � k]˝] � œ]
˛]]D � k]˝] � k] 
] n]"˝ k] �]˝] ˙]�] �]+ �])
k� ı]]�] ı] at+˘]]E ˝] k] 0� k] �]]	 k]O�]˙]]	 k]

- n]) 	]]˘]	 k] � ` -]�]]ä] � a]	]]�]` &`D

-ˇ�]y RV
R �]˝] RYBRU

) k]�] RSBRV
Rı]˝] SBSV

S �] k+ TTBRR
� g]� VBTS

T �]˝] ZBRT
�]) SBRX

�������������������

g&�])] � q]�]y
R � n]�] RRBXE Y

S S/˝] XBRU
�]˙] TSBV
�]˙] VRBU
	]`˝] SYBRT
� g]� RYBRT
R� g]+ RBZ

T ) k]�] WBRT
/( SBUE V

� g]� ] RVBXOSV RXTU



SW 0�]	 k] 4� � k]�]� � k] -ı]	 k] ı]]�]
� a]
]]� ) ı g]!] ^� �]+ �]�] �]] + k]
)+] n+D SX � k]�]� 	 k] � +]E F˝ k])] �]] “/
-]�]] n+ - n]) ˝ k] k) ^ı]˝]] 	 k] 4� �] k]"]O˝]]ä]]
�]!å] � "�]]�]] n+ �] œ]^� 0�]� ] � k]"]
0� k] �]+`O�]
]]�]˝]� �]]ı]�] ^�]
] �]�]] n+DG
SY �]�]) �] kå � k] k" � k] �] a+˝] � a]��]] -]�]]
- n]) 0�]	 k] �]) k� o-&) ˙]]	 k] � k] /	]� ])
� ) ^&�]]D ˝]�] 0�]� ] ^ı]˝]] �]]+) -]�]]
- n]) 0� k] �]	]]	 k] 
]�]]D SZ 0�]	 k] -ı]	 k]
^ı]˝]] � k] � +]E F� Ÿ] �])�] œ] � k] ˝ k])` � a]
]]�]`
� ) )+] gt+ - n]) � Ÿ]	 k] 4� �]]) �]` ˝ k])]
a+�] 	]+™ "]
]]D ^( ) �]` ˝ g]	 k] � a]� k] � �]`

�]� )` � ] 4� �]˘˘]] ˝]� 	]+™ ^&�]] ^�
� Ÿ] -ı]	 k] & k]�˝] œ] k� �]]˛] �] n]˙] � ) �] gt� D
T[ 
 k]^� 	] ˙ n]� k] +` ˝ k])] �]+ � k]"] �]]ı]�]
-]�]]E ^˙]�]	 k] ˝ k])` ˙]]�]&]& � k]��]]- œ] ı])
0å] &` n+E� ˝ g]	 k] /�] k� ^
]4 �] k]"]O
˝]]ä]] �]!å] � "�]]�]]DG TR ˝]�] ^ı]˝]]
	 k] 0�]� k] � +]E F� k] k) � k] k"E ˝ g] ˝] k] +� k]�]] � k]
� k] k) �]]˛] n+ - n]) ˙] k] a� ! � k])] n+ �]+ �]�]
˝ k])] +` ˝] k] n+D TS 
 k]^� 	] -]˙] � ] �]+
^&	] � a]^�]�] œ] � ] ^&	] n+E +� œ] �]�]	] + k]	]]
˘]]^+4 �] œ]^� ˝ k])] �]+ �]] “/ ˙] k] �]) �]�]]
˛]]E -�] •ä]&] + k] �]�]] n+D +�]	 k] /� k] �] k]
^&�]] ˛]]E 
 k]^� 	] -�] ı]] ^
]�]] n+DGs

RW ˝]�] �]`� a] 	 k] -ı]	 k] ˘ k]
] œ] � k] �]+
�]` � +]E r4� -�]`) -]&�]` k�

�]+ t] 4� Ü]� o]ˇ]� � ˛]]E ^˙]�]� ` ^�]� ]O
�]˝] � ` �]�]` ^� �]+ 0�] k� �]]
] � ` �])O
�]]&` � ) )+] n+D S /�]^
]4 0�]	 k] Ü]� o]O
ˇ]� � k] � a]
]]�]] - n]) 0�]� k] � +]E F� Ÿ] ˝ k] k)
�]] k) � œ] �]+ �]] � a]	] )+] gt+H -ı]	 k] � ]�]
� ] ^+�]]�] k& �] œ]^� -�] � k] ˝ g] � k] k) �]) k�
� ]�] � ` k&�] k)�] 	]+™ � k)�]]DG T ˝]�]

RVBSX � �]] r�]�]]O˘ o]�]]Ds RVBT[ ��]]yE
r˙]]�]&]& �]] �]�]]Ds RWBR � �]] r�]) k�
� ]�] œ] � ` k&�] k)�] � )	 k]�]]�]]Ds

Ü]� o]ˇ]� �]	] � œ] � +	 k] 
]�]]E F-�] � Ÿ]
�]] � tÎ H �]]^
]� � a]� k] Ü]� o]ˇ]� k� � ]�]
� k] +"] )+] n+D � a]�]� œ] /˝]	]` ˝]]� ˝] 	]+™
^� � k]˝] œ] � œ] ^�]¸` �] k]&	 k] � ] � ]�] � tÎ
- n]) �]`�] �] t]�]	 k] � œ] � a]� k] �]� “] -]˝]` n+D
U + t]I � a]� k] �]�]�] -] �]�]] ^� � a]� k] �]]
� )	]] ˘]]^+4 ˝]]^� ˙]�] � a]� k] Ü]� o]ˇ]� k�
� ]�] � k] +"] ^&�]] ˙]]4E ˝] k] 
] k]�] � a]� k]
-ı]	 k] �]) œ] � œ] ��]`� ]) � œ)DG V 0�]	 k]
-ı]	 k] �]]^
]� k� � ä “]&]) œ] � k] 4� O4�
� ) k� � a]
]]�]] - n]) ı]+
 k]�]]
 k] � k] � +]E
F˝ a]� k] � k] k) �]]^
]� � k] ^� ˝]	]] k&	]] n+HG
W 0�]	 k] � +]E FSES[[ 
]`") � ˙ n]˝ g]	]
� ] ˝ k]
]DG Ü]� o]ˇ]� 	 k] � +]E F�]+ 
 k] -ı]	]]
� )])	]]�]] ˙] k] ˝ g]	 k] ^
]�]] ˛]] - n]) � n]#� )
( n])	] RER[[ ^
]�] k&DG X /�] k� �]]&
0�]	 k] g&�] k) � k] ı g]!]E F�]˝]] ˝ a]� k] ^� ˝]	]]
k&	]] n+HG 0�]	 k] � +]E FRX[ _�]	"
]�

� k] gt+DG 0�]	 k] 0�]� k] � +]E F�]+ 
 k] -ı]	]]
� )])	]]�]] ˙] k] ˝ g]	 k] ^
]�]] ˛]] - n]) /�] ı])
RTW� ^
]�] k&DG Y 0�] Ü]� o]ˇ]� k�
�]]^
]� 	 k] 0�] k� � k] “/�]]	] + k]	 k] k� �]]�]˙ g]&
0�]� ` �])]+	]] � `E �] œ]^� 0�]	 k] + k]^�]O
�]])` � k] � ]�] ^
]�]] ˛]]D � Ÿ] ˝ a]�]� k] �]+ /�]O
^
]4 � + )+] gt+E �] œ]^� /�] ä]�]]	 k]� k�

] k]�] g&�]) œ] k� �]]˛] ��]�]+]) � )	 k] � œ] 0	]

] k]�] œ] � k] ä�]]&] + k]^�]�]]) Ÿ+ ˙] k] ) n]�]	]` � œ]
˘]
]˝ k] Ÿ+D R

Z � Ÿ] ˝ a]�]� k] �]+ �]` � +˝]] gt+E � k] “/�]]	]`
� ` & n]
]˝] S � k] -ı]	 k] ^
]4 & k]�˝] �]	]] 
] k]
˝]]^� ˙]�] �]+ & n]
]˝] 	] ) k+E ˝] k] � k] & k]�˝]
˝ a]� œ+ 0	] ˙]�]+ œ] � œ] 
 k] 
 œ] ˙] k] +� k]�]] �]	]`

RWBW ��]]yE r�] n] ]˝]Ds 4� ]˝] SS �]`y k�
])]]) ˛]]D -^˝]y �]RU k&� œ]D RWBX ��]]yE
rR[[ � k])Ds 4� � k]) � )`] SS[ �]`y
k� ])]]) ˛]]D -^˝]y �]RU k&� œ]D ��]]yE

rY[ � k])Ds RWBY � �]] r a&^	]�]] � `
��]�]�˛]]Ds �]&]�]�]` k&� œ]D

g&�])] � q]�]y

�������������������

-ˇ�]y RW
R � g]+ RSBTW

/( VBY
R^˛] VBV

S �]˝] RZBSR
R˝]` WBRX

RXTV � g]� ] RVBSWQRWBZ



) œ+�]`D R R[ ˙] k] o/�]]	] ˛] k] kå � œ] �]) k]� k]
k� 
]]�]� n+E �]+ �] a+˝] � œ] �]` �]) k]� k]
k� 
]]�]� + k]˝]] n+ - n]) ˙] k] ˛] k] kå � œ] � k] “/O

�]]	] n+E �]+ �] a+˝] � œ] �]` � k] “/�]]	] + k]˝]]
n+D RR /�]^
]4 -�]) ˝ a]�] � k] “/�]]	]` � `

& n]
]˝] k� �]]�]
 k] � œ] �]) k]� k]� o]& �]]^�]˝]
	]+™ + k]� k]E ˝] k] � n]	] ˝ a]� œ+ �]˘˘]` & n]
]˝]
�] Ÿ]ı k]�]]H RS - n]) -�]) ˝ a]�] g&�]) œ] � `
� o]ı]^¢] k� �]]�]
 k] � œ] �]) k]� k]� o]& �]]^�]˝]
	]+™ + k]� k]E ˝] k] � n]	] ˝ a]� œ+ �]+ � o]ı]^¢]
k&�]] ˙] k] ˝ a]�+] k) ^
]4 )�]` �]�]` n+H S

RT � k] “/ �]` &]�] & k] �]]^
]� œ] � ` � k]�]]
	]+™ � ) �]� ˝]]D �] œ]^� �]] ˝] k] �]+ 4�
� k] 	]( )˝] � k)�]] - n]) g&�] k) � k] ı�]]) �]]
�]+ 4� � k] ˙ a]å] ) k+�]] - n]) g&�] k) � k]
˝ a]˘! �]�]� k]�]]D ˝ a]�] ı])� k]��]) k� &]�]
+ k]	 k] k� �]]˛]O�]]˛] ˇ]	]O& n]
]˝] � ` � a]
]]�]`
	]+™ � ) �]� ˝ k]Ds T

RU ˝]�] ( )`�]` ^˙]	 œ+ ı n]�] œ] � k] ı�]])
˛]]E �]`� a] � ` � k] �]])` �]]˝ œ] � a]	]� )
0�]� ` ^�]

]` 0å]	 k] 
]� k]D U RV /�]O
^
]4 0�]	 k] 0	]� k] � +]E r˝ a]�] o/�]]	] œ] k�
�]]�]	 k] � a]& � k] �]å] 	 k]� ^&�]]˝ k] + k]E V

�]�]) ı])� k]��]) ˝ a]�+] k) ^&
] œ] � k] ˙]]	]˝]]
n+D W �] œ]^� ^˙]�] �]]˝] � k] o/�]]	] �] a+˝]

�]å] �]�]�]˝]] n+E �]+ ı])� k]��]) � ` 	]ä])
� œ] ^�]	] n]	]` n+D X

RW &)-�]
] � ]	 g]	] - n]) �]^�]��]O
�]˝]]- œ] � ` ^
]�]` �]]˝ œ]E � g]+		]] k� �]�]�]
˝]� k� ^
]4 ˛]™D ˝]�] � k] ı])� k]��]) k� )]˙]
� ` � a]�]�]�])` � a]	]]�]` ˙]] )+` n+ - n]) +)
^� ��] � ] o/�]]	] 0�]� œ] &]^�]
] + k]	 k] k�
^
]4 ä] k]) 
]�]] )+] n+D Y RX -]� ]�]
- n]) ı �]˛�]` � ] ^�]" ˙]]	]] -]�]]	] n+E

 k]^� 	] � ]	 g]	] � œ] ^
]�]] 4� �]` -�]) �]]
•�] a& ^�]	]] ı g])] a+4 	]+™ ^�] k"�]]D Z

RY +) �]+ -]&�]` ˙] k] -ı]	]` ı]˝	]`
� k] ˝]
]]� k&˝]] n+ - n]) g&�])` � k] �]]&`

� )˝]] n+E �]+ ��]^�]˘]]) � � )	 k] � ] & k]�]`
n+D - n]) ˙] k] � k] “/ 4� ˝]
]]� � a]&] - n])˝]

� k] �]]&` � )˝]] n+E �]+ �]` ��]^�]˘]]) � )	 k]
� ] & k]�]` n+D R

RZ 4� -�]`) -]&�]` ˛]] ˙] k] � Ÿ]˙]	]`
- n]) k)�]�]` � ı] kå ı]+	]˝]] ˛]] - n]) �] kå
# ]"O�]]" � k] )+˝]] - n]) +) ^&	] k4�]
� )˝]] ˛]]D S[ �]�]) 
]]ä]) 	]]�] � ]
4� ^�]�]])` ˛]] ^˙]�]� ] �])`) ( k]å œ]
� k] �])] a+-] ˛]]D 0� k] -�]`) -]&�]`
k� ( ]"� k� ı]]�] ! k]å ^&�]] ˙]]˝]]

˛]] SR - n]) �]+ 0�]� ` � k]ä] � k] ^�])	 k]O
�]]
 k] a"� kå �]]	 k] k� ^
]4 ˝])�]˝]] ˛]]D
�]+ t] ˝]� ^� a� ¢ k] -]� ) 0�] k� ( k] kå
˘]]"˝ k] ˛ k]D SS a� ! �]˝] �]]& �]+
^�]�]])` �]) �]�]] - n]) ��]� “] g&˝] 0� k] -ì]]O
+�] k� ı]]�]� 
 k] �]4D

^( ) �]+ -�]`) -]&�]` �]` �]) �]�]]
- n]) 0� k] �]]å] �]�]]D ST �]+ -�]`)
-]&�]` � ì]� � œ] ˝]åı] )+] ˛]]D �]+ t] � k]
0�]	 k] 	]ä] œ) 0# ]� ) k&�]]E ˝] k] 0� k] �] a+˝]
g&) -ì]]+�] ^&�]]�]` ^&�]]E 0�] k� ı]]�]�


]]ä]) �]` ˛]]D SU ˝]�] -�]`) -]&�]`
	 k] ı a]� ])]E F^ı]˝]] -ì]]+�]E � a]�] ı]) &�]]
� )D 
]]ä]) � k] � k] k) ı]]�] � k]˙] ^� �]+
-ı]	]` t0�]
]` � ] ! k]) ı]]	]` � œ] a$�]]O
� ) � k])` ˙]`�] � k] o#$] � k) �] œ]^� � Ÿ]
�]+ t] /�] ˇ]ˇ]� ˝]` -]�] � œ] ˝]åı] )+] gt+DG
SV �]�]) -ì]]+�] 	 k] � +]E F�]˘˘ k]E �]]&
� ) ^� ˝ g]	 k] -ı]	]` �]])` •ä]&�]` �]^æ�]]O
�]^æ�]] ˘]`ä] œ] � ] � g]�] �]ä]] ^
]�]]E �]�])

]]ä]) 	 k] a&�]O+`O a&�] � k]
]]D 
 k]^� 	] -�]
�]+ �]+ t] -])]�] � k] n+ ˙]�]^� ˝ g] ˝]åı]
)+] n+D SW /�] k� -
]]�]] +�]] k) - n])

RWBRY ��]&]�]�]` k&� œ]D RWBSS ��]]yE
r-ì]]+�] k� �]`	 k] k� ı]]�]Ds RWBST � �]]
r k+$`ä]Ds �]&]�]�]` k&� œ]D ��]]yE r0�] k�
�]`	 k] k� ı]]�]Ds

-ˇ�]y RW
R �]˝] SVBTU

� g]� RSBS[E
SR

S � g]� RSBUY

T �]˝] WBSU

U �]�] VTBT

V �]˝] WBS
�]˝] STBSXE SY
� g]� RYBZ

W R�]�] RWBX
R/˝] SYBZ
S/˝] WBT[

X Rı]˝] VBV

Y �]˝] RRBRSE RT

Z �]˝] VBRXE RY

�������������������

g&�])] � q]�]y
R �]˝] VBTS

�]˝] RZBZ
�]) R[BRRE RS

� g]� ] RWBR[OSW RXTW



˝ a]�] 
] k]�] œ] k� �]`˘] 4� �]å` �]] “/ �]	]]�]`
�]�]` n+ ˝]]^� � k] “/ ˘]]+˝ k] a+4 �]` �]+ t] � k]
˝ a]�+] k) ı]]�] 	] ˙]] �] k� - n]) 	] � k] “/ �]+ t]
� k] /�] ı]]) +�]] k) �]+ t] -] �] k� DG SX ˝]�]
0�]	 k] � +]E F-�]) k4�]` �]]˝] n+E ˝] k] k+
^ı]˝]] � Ÿ] ˝ a]�]� k] ^�]	]˝]` � )˝]] gt+ ^� ˝ g] 0� k]
� k] k) ^ı]˝]] k� �]) � k]˙] k& SY ˝]]^� �]+
˙]]� ) � k] k) ı] t]˘] œ] �]]/�] œ] � k] -˘!` ˝])+
�]�]�]]4 - n]) 0	 œ+ �]+ t] -]� ) ˝]åı]	]] 	]
ı] kåDG SZ �]�]) -ì]]+�] 	 k] � +]E F0	] k�
ı]]�] � g]�]] - n]) �]^�]��]�]˝]]- œ] k� �]˘]	]
Ÿ+E � k] 0	]� ` � a]	 œ]DG R T[ ˝]�] 0�]	 k] � +]E

F	]+™ ^ı]˝]] -ì]]+�]D -�]) �] k) a+- œ] � œ]
� k] � k] “/ 0	] k� ı]]�] ˙]]4�]]E ˝] k] � k] ä]Î )
ı]�˘]]˝]]ı] � œ)� k]DG TR 
 k]^� 	] -ì]]+�]
	 k] 0�]� k] � +]E F-�]) � k] � g]�]] - n])
�]^�]��]�]˝]]- œ] � ` 	]+™ � a]	]˝ k]E S ˝] k] ˘]] k+
�] k) a+- œ] � œ] � k] � k] “/ •ä]&] + k] ˙]]4E ˝] k] �]` � k]
0�]� ] �]� `	] 	]+™ � œ)� k]DGs

RX ^( ) �]`� a] 	 k] -ı]	 k] ˘ k]
] œ] � k]
� +]E r k4�]] + k] 	]+™ �]� ˝]] ^�

^�]��]]�] � ` )]+ � œ] �]]ˇ]] t4� 	] -] t4D
�]�]) 0�] o/�]]	] k� �]]˛] �] a+˝] � a])] + k]�]]
˙] k] ^�]��]]�] � ` )]+ � œ] �]]ˇ]] �]	]˝]] n+D
S k4� k] o/�]]	] k� ^
]4 �]+` -˘!] + k]�]]
^� 0�] k� �]
 k] � œ] ˘]� ` � ] ı]]" 
]"� ]�]]
˙]]4 - n]) 0� k] �]� ao]&) � œ] œ( � ^&�]] ˙]]4E
�]˙]]�] /�] k� ^� �]+ /	] ! k]" œ] � œ] � k] ^� �]`
4� � k] �]` # k]� ) ^�]
]]4D� T T � a]&
ı]) ˇ�]]	] k&D -�]) ˝ k])] �]] “/ ı]]ı] � )˝]]
n+ ˝] k] 0� k] $ t]" U - n]) -�]) �]+ ı]�˘]]˝]]ı]

� )˝]] n+ ˝] k] 0� k] �]]( � )D V U ˘]] k+ �]+
˝ k] k) ^�]
]]( ^&	] � œ] �]]˝] �]]) ı]]ı] � k) - n])
�]]˝] œ] �]]) ˝ k] k) ı]]�] -]� ) � k+E F� Ÿ] ı]!˝]]
)+] gt+EG ˝] k] ˝ a]� k] 0� k] �]]( � )	]] n+Ds W

RXBR � �]] r# k]� ) ^�]�]]	 k] � ` �]˙]+Ds
RXBS � �]]	]` a� ! k4�]] � k) ^� g&�])]
-]&�]` ^�]��]]�] � )	]] ! k]å k&D

V ^( ) Ü k]^�]˝] œ] 	 k] Ü]� a] � k] � +]E r+�]])]
^�]��]]�] �]æ]Ds R W ˝]�] Ü]� a] 	 k] � +]E
r-�]) ˝ a]�+] k) o-&) )] “/ k� &]	 k] k� �])]O
�]) �]` ^�]��]]�] n+E ˝] k] ˝ a]�] �]+˝ g]˝] k�
/�] ı k]å � k] � + k]� k]E F�]+ t] � k] 0�]å� ) �]� ao]O
&) � œ] ˙]] 
]�]IG - n]) �]+ ˝ a]�+])] � +	]]
�]]	 k]�]]D S

X ˝ a]�]� œ] k4�]] � n]	] n+ ^˙]�]� ] &]�]
+
] ˙] k]˝]� ) �]] � k]åO�]� ^)�] t] ˘])]� )
� k]˝] œ] � k] �]]ı]�] -]4E ˝] k] �]+ &]�] � k]
� k+E F( n])	] �]+ t] -] - n]) �]]	 k] k� ^
]4
� n]# GH Y /�] k� �]˙]]�] �]] �]+ 0�]� k]
�]+ 	] � k+�]]E F� k] k) �]]�] k� �]]	 k] k� ^
]4
a� ! ˝ n]�]]) � ) - n]) ˙]�] ˝]� � Ÿ] �]]O

ı]` 	] 
 gt] ˝]�] ˝]� � �]) � œ] o-�] k]!] �] t]ˇ]O
� ) � k])` � k]�]] � )E ^( ) �]]& � œ] ˝ g] �]]Oı]`

 k]	]]GH Z �]] �]+ 0�] &]�] � ] 4+O
�]]	] �]]	 k]�]] ^� 0�]	 k] � k] �]] k) � ]�] ^� 4
˙] k] 0� k] ^&4 �]4 ˛ k]H R[ /�]` ˝])+ ˙]�]
˝ a]�] � k] �]] k) � ]�] � ) 
] k] ˙] k] ˝ a]� œ+ ^&4 �]4
Ÿ+E ˝] k] � +	]]E F+�] ^	]� �� k] &]�] Ÿ+D +�]	 k]

�]�] �]+` ^� �]] n+E ˙] k] +� œ] � )	]] ˘]]^+4
˛]]DGs T

RR �]`� a] �]Î �]
 k]�] ˙]]˝ k] �]˝] �]]�]O
^)�]] - n]) �]
]`
] k� �]`˘] � k] + k]˝ k] a+4
�]�]]D RS ˙]�] �]+ 4� �] t]�] � œ] ˙]] )+]
˛]]E ˝] k] &�] � k]^æ�] œ] 	 k] 0� k] k&�]] �]�])
� k] g&) �] kå ) k+D U RT 0	+ œ]	 k] ä] k]) � k]
ı a]� ])]E r k+ � a]Í �]`� a]E +�] ı]) &�]] � )Is
RU 0	 œ+ k&�]� ) �]`� a] 	 k] � +]E r˙]]- k]
- n]) � a]& � k] �]]˙]� œ] � k] ^&�]]- k]Ds V

˙]�] � k] ˙]] ) k+ ˛ k]E ˝] k] )]�˝ k] � œ] +` � k] � a]Ã
+ k] �]4D W RV 0	]� œ] � k] 4� 	 k] k&�]] ^�
�]+ # `� + k] �]�]] n+ - n]) �]+ ä] k])Oä] k]) � k]
ı])� k]��]) � ] � a]�]�]]	] � )˝]] a+-] �]]ı]�]
-]�]]D RW �]+ �]`� a] k� ı] t]�] œ] ı]) � at]+
k� �]
] ^�])] - n]) 0�]� ] ˇ]	�]�]]& � )	 k]


]�]]D - n]) k&�] k]I �]+ 4� �]]�])` X ˛]]D

-ˇ�]y RW
R ��] RYBRY

� g]� SUBSVOSX

S � g]+ VBUW

�������������������

-ˇ�]y RX
T �]˝] RYBW

�]) ZBUS

U 	]`˝] RXBR[

V � n]�] RZBRX
�]˝] RYBRV

W �]�] VVBX
�]˝] WBRS
�]˝] RYBSRE SS
a� �] TBRT

Rı]˝] UBY

�������������������

g&�])] � q]�]y
R �]) ZBSTE SU

/ì] RSBS

S �]˝] RXBS[
�]˝] SRBSR
�]) RRBST

T R a� ) ZBRW

U � n]�] RTBUVE UW

V � n]�] RUBSOU
��] SUBY
�]˝] YBTE U
� g]� VBRTE RU

W S)] VBRE RU

X S)] RXBSU
� g]+ UBZ

RXTX � g]� ] RWBSXQRXBRW



RX 0� k] k&�]� ) �]`� a] 	 k] � +]E r�]] &�] œ]
k� &�] � a]Ã 	]+™ a+4 ˛ k]H ˝] k] ^( )

�]]� ` 	] n] � + t] Ÿ+H RY g&�])` ˙]]^˝] k�
/�] -]&�]` � k] ! k]åE �]] 4� �]`
-]&�]` ı])� k]��]) � ` �]^+�]] � )	 k] �]]ı]�]
	]+™ -]�]]Hs RZ 0�]	 k] 0�] -]&�]` � k]
� +]E r0# - n]) -ı]	 k] )]�˝ k] ˘]
]] ˙]]D
˝ k] k) ^�]��]]�] 	 k] ˝ a]� k] # `� ^� �]] n+Ds R

S[ ˙]�] ( )`^�]�] œ] 	 k] 0�]� k] ı g]!] ^�
ı])� k]��]) � ] )]˙] � �] -] )+] n+E S ˝] k]
0�]	 k] ˙]�]]�] ^&�]]E rı])� k]��]) � ] )]˙]
k4� k] -	] k]� k] ˝])` k� � k] 	]+™ -] )+] ^�

0� k] �]]( O�]]( k&�]] ˙]] �] k� SR - n])

] k]�] � œ+E F�]+ �]+ t] n+IG �]] F�]+ t] n+IG /�]O
^
]4 ^� k&�] k]I ı])� k]��]) � ] )]˙] ˝ a]�+] k)
+` �]`˘] n+Ds T

SS ^( ) 0�]	 k] ˘ k]
] œ] � k] � +]E r�]+
�]˝] -]4�]] ˙]�] ˝ a]�] o/�]]	] k� � k] k" k�
^&	] œ] � œ] � k] 4� ^&	] k&�]	]] ˘]]+ k]� k]E �]�])
	] k&�] �]� k]� k]D ST 
] k]�] ˝ a]�]� k] � œ+� k]E
F k&�] k] �]+ �]+ t] n+IG �]] F�]+ t] n+IG ı]) ˝ a]�]
�]]+) �]˝] ˙]]	]]E 	] 0	] k� ı]` k! �]]�]	]]D U

SU /�]^
]4 ^� ˙ n]� k] ^�]˙]
]` -]� ]�] k�
4� ! k]) � k] ˘]�]� ˝]` a+ “/ g&�] k) ! k]) ˝]�
^&�]]�]` k&˝]` n+E � n]� k] +` o/�]]	] � ] � k]"] V

-ı]	 k] ^&	] � œ] + k]�]]D W SV �]�]) /�]� k]
ı]+
 k] 0� k] �] a+˝]O�]` a&�]O˝]� 
]` œ( �]+	]`
+ œ]�]` - n]) �]+ ı]`æ` 0� k] a#� )] k&�]`D X

SW - n]) # `� ˙ n]�]] 	 g]+ k� ^&	] œ] � œ]
a+-] ˛]]E Y � n]�]] +` o/�]]	] k� � k] k" k�

^&	] œ] � œ] + k]�]]D Z SX ^˙]�] ^&	] ˝]� 	 g]+
˙]+]ä] k� o-&) R[ 	]+™ �]�]] - n]) ˙]
]O
Ü]
]�] 	 k] -]� ) �]�]� k] 	]]�] RR 	]+™ � )
^&�]]E 0�] ^&	] ˝]� 
] k]�] �]]Oı]` ) k+ ˛ k]
- n]) �]]&`O��]]+ � ) ) k+ ˛ k]D SY /�]`
˝])+ 
 g]˝] k� ^&	] œ] � œ] RS �]` 
] k]�] �]]Oı]`
) k+ ˛ k]E �])`& ) k+ ˛ k]E � k]˘] ) k+ ˛ k]E �]`˙] �] k]
) k+ ˛ k] - n]) �]) �]	]] ) k+ ˛ k]D SZ 
 k]^� 	]

^˙]�] ^&	] 
 g]˝] �]& k]�] � k] �]]+) -]�]]E 0�]
^&	] -]� ]�] � k] -]�] - n]) � o]ˇ]� �])�]`
- n]) �]�] 	]]�] + k] �]4D R T[ ^˙]�] ^&	]
o/�]]	] � ] � k]"] Ü]� " + k]�]]E S 0�] ^&	] �]`
k4�]] +` + k]�]]D
TR 0�] ^&	] ˙] k] o/�]]	] �]) � ` !˝]

ı]) + k] �]�]) 0�]� ] �]]�]]	] �]) k� o-&)
+ k]E �]+ 0	 œ+ 
 k]	 k] k� ^
]4 	]`˘ k] 	] 0˝] k)D
0�]` ˝])+ ˙] k] -]&�]` � k]˝] � œ] + k]E �]+
�]` 0	] ˘]`ä] œ] � k] 
 k]	 k] �]]ı]�] 	] 
] n] k" ˙] k]
ı]` k! g!" �]�]` Ÿ+D TS 
 g]˝] � ` ı]˝	]` T

� k] �]]& )�] k]D TT ˙] k] � k] “/ -ı]	]`
˙]]	] �]˘]]	 k] � ` � k]^�]�] � )˝]] n+ �]+ 0� k]
�] k]4�]]E 
 k]^� 	] ˙] k] � k] “/ 0� k] � t]�]]˝]] n+
�]+ 0� k] �]˘]]4�]]D U TU � Ÿ] ˝ a]�]� k] � +˝]]
gt+E 0�] )]˝] & k] -]&�]` 4� ı]
 o]�] ı])

+ œ]� k]D 4� � k] �]]˛] 
 k] ^
]�]] ˙]]4�]]E
�]�]) g&�] k) � k] ! k]å ^&�]] ˙]]4�]]D V

TV & k] - n])˝ œ] 4� +` ˘]� ` � k] ı]`�] )+`
+ œ]�]`D 4� � k] �]]˛] 
 k] ^
]�]] ˙]]4�]]
- n]) g&�])` � k] ! k]å ^&�]] ˙]]4�]]Ds
TW �P TX ˝]�] 0	+ œ]	 k] 0�]� k] ı g]!]E
r� + t] Ü]� a]Hs 0�]	 k] � +]E r˙]+ t] 
]]�] n+E
�]+™ 0� ]�] ˙]�]] + œ]� k]Ds W

RY ^( ) �]`� a] 	 k] 0	 œ+ �]+ �]�]O
�]]	 k] k� ^
]4 4� ^�]�]]
] &`

^� 0	 œ+ �] œ] +� k]�]] Ü]]˛ “]	]] � )˝ k] )+	]]
˘]]^+4 - n]) � �]` ^+��]˝] 	]+™ +])	]`
˘]]^+4D X S 0�]	 k] � +]E r^� �]` �]+)
� œ] 4� 	�]]�]` ˛]] ˙] k] 	] ˝] k] ı])� k]��]) � k]
$)˝]] ˛]]E 	] +` ^� �]` o/�]]	] � ` /ää]˝]
� )˝]] ˛]]D T 0�] �]+) � œ] 4� ^�]ˇ]�]]
˛]` ˙] k] �]])O�]]) 0�] k� ı]]�] ˙]]� ) � +˝]`
)+`E F^� �]` �]` +]
] � œ] � a]� k] o/�]](
^&
]]I � a]�]� k] � a]� &�]] 
]å	 k]�]]
 k] � k] � a]� k]
�]˘]]DG U �] a+˝] �]�]�] ˝]� ˝] k] �]+ 	]+™
�]]	]]E �]�]) �]]& � œ] �]+ -ı]	 k] ^&
] � œ]

RXBTW �-^˝]y � T k&� œ]D

-ˇ�]y RX
R �]˝] ZBSS

�]) VBTU
� g]� XBV[

S �]˝] SUBT

T �]˝] RSBSY
�]˝] SRBV

U �]˝] SUBST
�]) RTBSR
� g]� SRBY
R� g]+ UBR

V &]	] XBRT

W �]˝] SUBSX

X �]) YBTR
�]) ZBTR
� g]� ZBSS

Y 0˝] WBV

Z �]˝] SUBTXOTZ

R[ 0˝] XBX

RR 0˝] XBRXE SR

RS 0˝] RZBRV

�������������������

g&�])] � q]�]y
R 0˝] RZBSUE SV

S R a� ) RBX
S^˛] RBXE Y

T 0˝] RZBRXE SW

U �]˝] R[BTZ
�]˝] RWBSV
�]) YBTV
� g]� ZBSU
� g]+ RSBSV

V �]˝] SUBU[E UR

W �]˝] SUBSY

�������������������

-ˇ�]y RY
X ) k]�] RSBRS

/( WBRY
^( �] UBW
a� �] UBS

R^˛] VBRX

� g]� ] RXBRXQRYBU RXTY



� +	 k] 
]�]]E F	] ˝] k] � Ÿ] ı])� k]��]) � k] $)˝]]
gt+E 	] +` ^� �]` o/�]]	] � ` /ää]˝] � )˝]] gt+E

V ^( ) �]` � Ÿ] /�] ^�]ˇ]�]] � k] ä]Î ) o/�]](
^&
]] t1 �]] �] œ]^� /�]	 k] � a]� k] ı] k)�]]	]
� ) )�]] n+D -�]) � Ÿ]	 k] /�] k� ^
]4 a� !
	]+™ ^� �]]E ˝] k] �]+ �]])O�]]) -]� ) � k])]
˙]`	]] a&��]]) � ) k&�]`DGs R W ^( ) Ü]� a]
	 k] � +]E rˇ�]]	] & k] ^� 0�] 	�]]�]` 	 k]
� a])] o/�]]	] + k]	 k] k� �]]�]˙ g]& �]] � +]I
X ˝] k] �]] ı])� k]��]) -ı]	 k] ˘ a]	 k] a+- œ] � `
�]]^˝]) o/�]]( 	]+™ � k)�]]E ˙] k] ^&	]O)]˝]
0�]� k] ( ^)�]]& � )˝ k] Ÿ+H S �]
 k] +` ı])O
� k]��]) 0	] k� �]]�]
 k] � œ] �]ì] � k] � ]�]

 k]˝]] n+E �]�]) �]+ 0	]� ` ä]Î ) � a]	 k]�]]D T

Y � Ÿ] ˝ a]�]� k] � +˝]] gt+E �]+ ˙]
&O� k]O˙]
&
0	 œ+ o/�]]( ^&
]]4�]]D ^( ) �]` ˙]�]
o/�]]	] � ] � k]"] -]4�]]E ˝]�] �]] �]+

ˇ])˝]` ı]) k4�]] ^�]��]]�]� ı]]4�]]Hs
Z ^( ) 0�]	 k] 0	] 
] k]�] œ] � k] 4�

^�]�]]
] &` ^˙]	 œ+ -ı]	]` 	 k]� ` ı]) �]å]
�]) k]�]] ˛]] - n]) ˙] k] g&�]) œ] � k] a� !
	]+™ �]�]�]˝ k] ˛ k]D 0�]	 k] � +]E R[ r& k]
-]&�]` � o]^&) � œ] Ü]]˛ “]	]] � )	 k] �]4D
4� ( )`�]` ˛]] - n]) g&�])] � )O�]� g]
]	 k]O
�]]
]]D RR ( )`�]` �]å] + k]� ) �]	]O+`O
�]	] Ü]]˛ “]	]] � )	 k] 
]�]]E F k+ ı])� k]��])E
� Ÿ] ˝ k])] ˇ]	�]�]]& � )˝]] gt+ ^� � Ÿ] g&�]) œ]
� ` ˝])+ 	]+™ gt+ ˙] k] 
 a] k" k)E � k] “/�]]	] - n])
��]^�]˘]])`� Ÿ+E 	] +` /�] � )O�]� g]
]	 k]O
�]]
 k] ˙ n]�]] gt+D RS � Ÿ] +�˝ k] � œ] & k] �]])
0ı]�]]�] � )˝]] gt+ - n]) � a]� k] ˙] k] a� !
^�]
]˝]] n+E 0�]� ] &�]�] t] ^+��]] k&˝]]
gt+DG U RT �]�]) � )O�]� g]
]	 k]�]]
]] g&)

�]å] ˛]]D 0� k] -]� ]�] � ` ˝])( 	]ä])
0# ]	 k] � ` ^+��]˝] �]` 	]+™ a+ “/E �]_
�
�]+ !]˝]` ı]`"˝ k] a+4 � +˝]] )+]E F k+ ı])O

RYBY � �]] r/�] ˝])+ � ] ^�]��]]�]Ds �]]yE
r�]+ ^�]��]]�]Ds RYBRRE S[ ��]&]�]�]`
k&� œ]D

� k]��])E � a]�] ı]]ı]` ı]) &�]]� � )DG R

RU � Ÿ] ˝ a]�]� k] � +˝]] gt+E �]+ -]&�]` 0�]
( )`�]` � k] ä�]]&] 	 k]� �]]^�]˝] + k]� )
-ı]	 k] �]) �]�]]D S �] œ]^� +) � k] “/ ˙] k]
� a]& � k] t1 ˘]] � )˝]] n+ 0� k] 	]`˘]] ^� �]]
˙]]4�]]E �]�]) ˙] k] � k] “/ � a]& � k] ! k]"]
�]	]]˝]] n+ 0� k] �]å] ^� �]] ˙]]4�]]Ds T

RV ^( ) 
] k]�] -ı]	 k] 	]	 k+O� a]		] œ] � k]
�]` 0�] k� ı]]�] 
]]	 k] 
]� k] ^� �]+ 0	] ı])
+]˛] )� k]E �]�]) �]+ k&�]� ) ˘ k]
 k] 0	 œ+
$ t]"	 k] 
]� k]D U RW �]�]) �]`� a] 	 k] 	]	 k+O
� a]		] œ] � k] -ı]	 k] ı]]�] � a]
]]�]] - n]) � +]E
r�]˘˘] œ] � k] � k] k) ı]]�] -]	 k] & k]E 0	 œ+
) k]� 	 k] � ` � k]^�]�] �]˝] � ) k]E �] œ]^� ı])O
� k]��]) � ] )]˙] k4�] œ] +` � ] n+D V RX � Ÿ]
˝ a]�]� k] �]˘] � +˝]] gt+E ˙] k] � k] “/ ı])O
� k]��]) k� )]˙] � k] 4� ! k] k" �]˘˘ k] � `
˝])+ ��]`� ]) 	]+™ � )˝]]E �]+ 0�]� œ] +)O
^�]ä] 	]+™ ˙]] ı]]4�]]Ds W

RY ^� �]` -^ˇ]� ])` 	 k] 0�]� k] ı g]!]E
r-˘ k! � a]Í E +� k]�]] � ` •ä]&�]` � ] �]]^)�]
�]	]	 k] k� ^
]4 � a]� k] �]] � )	]] ˘]]^+4Hs X

RZ �]`� a] 	 k] 0�]� k] � +]E r˝ g] � a]� k] -˘!]
�] œ] � +˝]] n+H � k] “/ -˘!] 	]+™ n+E
^�]�]] ı])� k]��]) k� D Y S[ ˝ g] ˝] k] -]�]] t4
˙]]	]˝]] n+E F��]^�]˘]]) � 	] � )	]]E Z � g]	]
	] � )	]]E R[ ˘] k])` 	] � )	]]E RR � g]# `
�]�]]+` 	] k&	]]E RS -ı]	 k] ^ı]˝]] - n]) -ı]	]`
�] t] � ] -]&) � )	]]DGs RT SR ˝]�]
0�]	 k] � +]E r� k] �]])` �]]˝ œ] ˝] k] � Ÿ] �]˘]ı]	] � k]
�]]	] )+] gt+Ds SS �]+ � a]	]� ) �]`� a] 	 k]
0�]� k] � +]E r˝ a]�]� œ] -�] �]` 4� ˘]`ä] � `
� �]` n+B ˙]] - n]) ˙] k] a� ! ˝ k] k) ı]]�] n+ �]�]
� k]˘]� ) o� �]]
] œ] � œ] �] t]" k& - n]) ˝ a]� k] ��]� “]
� œ] �]ä]]	]] ^�]
 k]�]] - n]) -]� ) � k])] ˘ k]
]]
�]	] ˙]]Ds RU ST ˙]�] 0�]	 k] �]+ � a]	]]E

RYBRT � �]] r �� ı]]Ds

-ˇ�]y RY
R � g]� RRBXE Y

S Ü]� WBZE R[

T Sı]˝] TBZ

U �]˝] STBST

�������������������

g&�])] � q]�]y
R �]˙] VRBROT

S �]�] WWBS
�]˝] SRBSYOTR

T �]�] SBRR
�]˝] STBRS
�]] g� UBW
Rı]˝] VBV

U �]˝] RZBRTORV
�]) R[BRTORW

V Rı]˝] SBS

W �]˝] RYBT
�]) R[BRV

X �]˝] RZBRWOSS
�]) R[BRXOSS
� g]� R[B
SVOSY

Y �]˝] RZBRX
�]) R[BRY

Z ^	]� “] S[BRU
��] VBRY

R[ ^	]� “] S[BRT
��] VBRX

RR ^	]� “] S[BRV
��] VBRZ

RS ^	]� “] S[BRW
��] VBS[

RT ^	]� “] S[BRS
��] VBRW
) k]�] RTBZ
/( WBS

RU �]˝] WBS[
�]˝] RZBSR
�]) R[BSR
� g]� RSBTT
R˝]` WBRYE RZ

RXTZ � g]� ] RYBVOST



˝] k] �]+ �] a+˝] a&�]` a+-] �] œ]^� �]+ �] a+˝]
-�]`) ˛]]D R

SU �]`� a] 	 k] 0�]� ` ˝])( k&�]� )
� +]E rı n]� k]�]]
] œ] k� ^
]4 ı])� k]��]) k�
)]˙] � œ] &]^�]
] + k]	]] ^� ˝]	]] � a]_�� 
]
+ k]�]]I S SV &)-�]
]E ı])� k]��]) k�
)]˙] � œ] 4� -�]`) -]&�]` k� &]^�]
]
+ k]	 k] � k]E 4� t1 " � ] ^�]
]] “/ � ` � a] “/ k�
k!& � k] ^	]� 
] ˙]]	]] ä�]]&] -]�]]	] n+Ds T

SW ^˙]	+ œ]	 k] �]+ � a]	]]E 0	+ œ]	 k] � +]E r˝] k]
�]
]] � n]	] 0Ã]) ı]] �]� ˝]] n+Hs U

SX 0�]	 k] � +]E r˙] k] � ]�] o/�]]	] œ] k� ^
]4
	]]� a]�]^� 	] Ÿ+E � k] ı])� k]��]) k� ^
]4 � a]�]O
^� 	] Ÿ+Ds V SY �]�]) ı]˝])�] 	 k] � +]E
r k&�]I +�] ˝] k] -ı]	]] �]�] a� ! ! k]åO
� ) ˝ k] k) ı]` k! ˘]
] ) k+ Ÿ+Ds W SZ 0�]	 k]
0	]� k] � +]E r� Ÿ] ˝ a]�]� k] �]˘] � +˝]] gt+E k4�]]
� k] “/ 	]+™ ^˙]�]	 k] ı])� k]��]) k� )]˙] � `
�]]^˝]) �]) �]] ı]˝	]` �]] �]]/�] œ] �]] �] t]O
�]]ı] �]] �]˘˘] œ] � k] ! k]å] + k] X T[ - n])
/�] ä]�]]	 k] � œ] /	] �]�]� ] � “/ � a]	]] 	]
ı]]4 - n]) -]	 k]�]]
 k] ä]�]]	 k]� � œ] +� k]�]] � `
•ä]&�]` 	] ı]]4Ds Y

TR ^( ) �]`� a] 0	] �]])+ œ] � k] -
]�] 
 k]
�]�]] - n]) 0	]� k] � +]E r k&�] k]I +�] �]Î O
�]
 k]�] ˙]] ) k+ Ÿ+D - n]) o/�]]	] k� � k] k" k�
�]] k) � œ] �]^�]��]�]˝]]- œ] 	 k] ˙] k]O˙] k] ^
]�]]E
�]+ �]�] ı g])] + k]�]]D Z TS ˙ n]� k]E 0� k]
� n])O�] g+^&�] œ] k� +�]]
 k] ^� �]] ˙]]4�]]E R[

0�]� ] �]ä]]� 0å]�]] ˙]]4�]]E RR 0�] k�
�]]˛] � a])] �]
 g]� ^� �]] ˙]]4�]] - n])
0�] ı]) ˛ g]� ] ˙]]4�]]D RS TT � k] 0� k]
� k] kå 
]�]] t4� k] - n]) �]]) $]
 œ]� k] RT �]�])
˝]`�] k) ^&	] �]+ •ä]&] + k] ˙]]4�]]Ds RU

TU 
 k]^� 	] ˘ k]
 k] /	]� œ] � k] ^� �]` �]` �]]˝]
k� �]]�]	 k] 	]+™ �]�]�] ı]]4E �] œ]^� � k] �]]˝ œ]

RYBT[ � �]] r a&^	]�]] � ` ��]�]�˛]]Ds �]&]O
�]�]` k&� œ]D

0	]� k] ^!ı]]� ) )�]` �]�]` ˛]™ - n]) � k] /	]
�]]˝] œ] � k] 	]+™ �]�]�] ı]]4D

TV ˙]�] �]+ �])`+ k] ı] at+˘]	 k]�]]
]] ˛]]E
˝] k] �]å� k� ^� 	]] k) 4� o-ˇ]] � n]# O
� ) �]`�] �] t]�] )+] ˛]]D R TW ˙]�]
0�] o-ˇ k] 	 k] �]+ t] � k] � a]ä])˝]` �]`å � ]
�] k]) � a]	]]E ˝] k] ı g]!	 k] 
]�]] ^� �]+ �]]
+ k] )+] n+D TX 
] k]�] œ] 	 k] 0� k] �]˝]]�]]E
r�]`� a] 	]]�])` �]+ t] � k] ˙]] )+] n+Is
TY �]+ � a]	]� ) 0�]	 k] ä] k]) � k] ı a]� ])]E
r k+ �]`� a]E &]^�]& k� � o]�]˙]E � a]�] ı])
&�]] � )Is TZ ˙] k] -]� k]O-]� k] ˙]] ) k+ ˛ k]
� k] 0� k] $ t]"	 k] 
]� k] ^� ˘ a]ı] + k] ˙]]I
�]�]) �]+ - n]) ä] k]) � k] ^˘]

]]˝]] )+]E
r k+ &]^�]& k� � o]�]˙]E � a]�] ı]) &�]]
� )Is U[ ˝]�] �]`� a] Í � �]�]] - n])
0�]	 k] a+�] ^&�]] ^� 0�] -]&�]` � k]
0�] k� ı]]�] 
]]�]] ˙]]4D ˙]�] �]+ -]�]] ˝] k]
�]`� a] 	 k] ı g]!]E UR r˝ g] �]] ˘]]+˝]] n+E � Ÿ]
˝ k] k) ^
]4 �]] � tÎ Hs 0�]	 k] � +]E rÜ]� a]E
� k])` - t]�] œ] � ` ) n]�]	]` 
] n]" -]4Ds
US /�]^
]4 �]`� a] 	 k] 0�]� k] � +]E r˝ k])`
- t]� œ] # `� + k] ˙]] t4D ˝ k] k) ^�]��]]�] 	 k] ˝ a]� k]
# `� ^� �]] n+Ds S UT 0�]` ı]
] 0�]� `
- t]�] œ] � ` ) n]�]	]` 
] n]" -]�]` - n]) �]+
ı])� k]��]) � ` �]^+�]] � )˝]] a+-] 0�] k�
ı]` k! ˘]
] ^&�]]D T k&�]	 k]�]]
 k] �]�] 
] k]�] œ] 	 k]
�]` ı])� k]��]) � ` ˝]])`( � `D U

RZ �]`� a] �])`+ k] ı] at+˘]] - n]) 0�]
�]+) � k] + k]� ) ˙]] )+] ˛]]D

S �]+ t] ˙]� “/ 	]]�] � ] 4� -]&�]` ˛]]D
�]+ � )O�]� g]
]	 k]�]]
] œ] � ] 4� Ü]ˇ]]	] ˛]]
- n]) �] a+˝] -�]`) ˛]]D T �]+ k&�]	]]
˘]]+˝]] ˛]] ^� �]+ �]`� a] � n]	] n+E �]�])
�]`å � ` �]˙]+ � k] k&�] 	]+™ ı]] )+] ˛]]
�] œ]^� �]+ •# �]	]] ˛]]D U /�]^
]4 �]+
�]]�]� ) -]� k] �]�]] - n]) 0� k] k&�]	 k] k�
^
]4 )]�˝ k] � œ] 4� � g]
]) k� ı k]å ı]) ˘]æ

-ˇ�]y RY
R �]˝] RZBSS

�]) R[BSS

S 	]`˝] RRBSY
�]˝] RZBST
�]) R[BSTE SU
R˝]` WBZ

T �]˝] RZBSU
�]) R[BSV

U �]˝] RZBSV

V �]˝] RZBSW
�]) R[BSX

W �]˝] RZBSX

X �]˝] RZBSYE SZ
�]) R[BSZE T[

Y Ü]� SBR[

Z �]˝] RWBSR
�]˝] S[BRXORZ
�]) R[BTSOTU

R[ �]˝] SXBS
Ü k]
] TBRT

RR �]˙] SSBX

RS �]�] V[BW

RT �]�] VTBVE X

RU �]) R[BTTE TU
� g]� ZBSS

�������������������

g&�])] � q]�]y
R �]˝] S[BSZOTU

�]) R[BUWOVS

S � g]� XBV[
� g]� RXBRZ

T �]˝] S[BTU

U � g]� VBSW

� g]� ] RYBSUQRZBU RXU[



�]�]] �] œ]^� �]`� a] �]+™ � k] � a]ä])	 k]�]]
]]
˛]]D V ˙]�] �]`� a] �]+ t] ı] at+˘]]E ˝] k] 0�]	 k]
1 ı]) k&�]� ) � +]E r˙]� “/E ˙]
&` � k]
	]`˘ k] 0˝]) -] �] œ]^� -]˙] � a]� k] ˝ k] k) �])
#+)	]] n+Ds W ˝]�] �]+ ˙]
&`O˙]
&`
	]`˘ k] 0˝])] - n]) 0�]	 k] � a]�]` � k] -ı]	 k]
�]) � œ] �]`� a] � ] ��]]�]˝] ^� �]]D X ˙]�]
0	+ œ]	 k] �]+ k&�]]E ˝] k] �]�] �]å�]å]	 k] 
]� k]E
r�]+ 4� k4� k] -]&�]` k� �]) #+)] n+
˙] k] ı]]ı]` n+Ds R Y �]�]) ˙]� “/ �]å]
a+-] - n]) 0�]	 k] Ü]� a] � k] � +]E rÜ]� a] k&�]I

� Ÿ] -ı]	]` -]ˇ]` � o]ı]^¢] �])`�] œ] � k] k&˝]]
gt+ - n]) � Ÿ]	 k] ^˙]�]O^˙]�] � k] 
 g]"]� n+E

0� k] � Ÿ] ˘]]) � a]	]] �]]ı]�] 
] n]"] k&˝]] gt+Ds S

Z ˝]�] �]`� a] 	 k] 0�]� k] � +]E r-]˙] ı])O
� k]��]) 	 k] /�] -]&�]` - n]) /�] k� �])]	 k]
� ] 0Ã]) ^� �]] n+ �] œ]^� �]+ �]` -ì]]O
+�] � ] 4� � o]�]˙] n+D R[ /�]^
]4 ^�
˙] k] �] k] �]4 Ÿ+E o/�]]	] � ] � k]"] 0	 œ+ gt%æ	 k]
- n]) 0	]� ] 0Ã]) � )	 k] -]�]] n+Ds T

RR ˙]�] ˘ k]
 k] � k] �]]˝ œ] � a]	] ) k+ ˛ k]E ˝] k]
0�]	 k] 4� ^�]�]]
] �]` &` �] œ]^� �]+ �]Î O
�]
 k]�] k� � )`�] ˛]] - n]) ˘ k]
 k] �]+ �] k]˘]
) k+ ˛ k] ^� ı])� k]��]) � ] )]˙] �]�] a� ! +`
ı]
] � œ] ä]]^+) + k]	 k]�]]
]] n+D U RS 0�]	 k]
� +]E r4� -]&�]` ˛]] ˙] k] �]]+` �]]	]&]	]
� k] ˛]]D �]+ g&) k&�] k� ^
]4 )�]]	]] a+-] V

˝]]^� )]˙]O-^ˇ]� ]) ı]]� ) 
] n]" -]4D
RT 0�]	 k] -ı]	 k] &�] &]�] œ] � k] � a]
]]� )
0	 œ+ &�] �]`	]] ˘] t]&` k� ^�] k� � ^&4
- n]) 0	]� k] � +]E F˙]�] ˝]� � Ÿ] �]]ı]�] 	]
-] t1 E ˝]�] ˝]� /	]� k] � ]) k]�]]) � ) k]DG W

RU �]�]) 0�] k� k&�] k� 
] k]�] 0�]� k] 	]( O
)˝] � )˝ k] ˛ k] - n]) 0	+ œ]	 k] 0�] k� ı]` k!Oı]` k!

RZBY � �]] r� g]# ] k]�]� ) � g]"]Ds RZBRT
� � g]	]]	]` �]`	]] � ] �]ä]	] TU[ á]]y ˛]]D 4�
�]`	]] R[[ É]��]] k� ])]]) ˛]]D -^˝]y
�]RU k&� œ]D

�]+ � +	 k] k� ^
]4 )]˙] g&˝] œ] � ] 4� &
]
� k]˙]]E F+�] 	]+™ ˘]]+˝ k] ^� �]+ -]&�]`
+�]])] )]˙]] �]	 k]DG

RV )]˙]O-^ˇ]� ]) +]^�]
] � )	 k]� k�
�]]& �]+ -]&�]` 
] n]" -]�]]D 0�]	 k] 0	]
&]�] œ] � k] � a]
]]�]] ^˙]	 œ+ �]+ ı n]� k]� k&� )
�]�]] ˛]]D �]+ k&�]	]] ˘]]+˝]] ˛]] ^�
0	+ œ]	 k] 0	] ı n]�] œ] � k] � ]) k]�]]) � ) k� - n])
^� ˝]	]] � �]]�]] n+D R RW ˝]�] ı]+
]]
&]�] 0�] k� �]]�]	 k] -]�]] - n]) � +	 k] 
]�]]E
F�]]^
]� E ˝ g]	 k] � a]� k] 4� �]`	]] ˘] t]&` k�
^�] k� ^&4 ˛ k]E 0	]� k] � Ÿ]	 k] &�] �]`	]]
˘] t]&` k� ^�] k� � �]]4 Ÿ+DG S RX ˝]�]
�]]^
]� 	 k] 0�]� k] � +]E F�]]�]]�]E -˘ k!
&]�]I ˝ g] 4� ! k]"`O�]` �]]˝] � œ] �]` �]) k]� k]O
� o]& �]]^�]˝] a+-] n+E � Ÿ] ˝ a]� k] &�] �]+) œ]
� ] -^ˇ]� ])` �]	]]˝]] gt+DG T RY -�]
g&�])] -]� ) � +	 k] 
]�]]E F�]]^
]� E

˝ g]	 k] � a]� k] 4� �]`	]] ˘] t]&` k� ^�] k�
^&4 ˛ k]E 0	]� k] � Ÿ]	 k] ı] t]˘] �]`	]] ˘] t]&`
k� ^�] k� � �]]4 Ÿ+DG U RZ �]]^
]� 	 k]

0�]� k] � +]E F� Ÿ] ˝ a]� k] �]` ı] t]˘] �]+) œ] � ]
-^ˇ]� ])` �]	]]˝]] gt+DG S[ �]�]) 4�
- n]) -]�]] - n]) � +	 k] 
]�]]E F�]]^
]� E
�]+ )+` ˝ k])` ˘] t]&`D � Ÿ]	 k] /� k] � ı] kå � œ]
�] t]ˇ]� ) ^!ı]] ^&�]] ˛]]D SR � Ÿ] ˝ a]�]� k]
$)˝]] ˛]] �] œ]^� ˝ g] 4� � # k]) -]&�]`
n+D ˝ g] � k] ı n]� k] ^	]� ]
]˝]] n+ ˙] k] ˝ g]	 k] ˙]�]]

	]+™ ^� 4 - n]) �]+ ( �]
] � ]"˝]] n+ ˙] k]
˝ g]	 k] 	]+™ �] k]�]`DG V SS �]]^
]� 	 k] 0�]� k]
� +]E F- k) a&�" &]�]E ˝ g]	 k] ˙] k] � +] n+
0�]` � k] � Ÿ] ˝ a]� k] n( �]
]] � a]	]]˝]] gt+D ˝ g]
˙]]	]˝]] ˛]] 	] ^� � Ÿ] 4� � # k]) -]&�]`
gt+H � Ÿ] � k] ı n]� k] ^	]� ]
]˝]] gt+ ˙] k] � Ÿ]	 k] ˙]�]]

	]+™ ^� 4 - n]) �]+ ( �]
] � ]"˝]] gt+E
˙] k] � Ÿ]	 k] 	]+™ �] k]�]`D W ST ˝] k] ^( )E ˝ g]	 k]

RZBRV � �]] r a+ g� �]˝] ı]]	 k]Ds ��]]yE
r˘] t]&`Ds

-ˇ�]y RZ
R �]˝] ZBRR

� g]� VBT[
� g]� RVBS

S ^	]� “] SSBR
� n]�] WBUE V

T �] k+ TUBRW
�]˝] ZBRT
�]˝] RVBSU
� g]� RVBU
) k]�] VBY
R˝]` RBRV

U Ü k]
] RBW

V �]˝] SVBRU
�]) RTBTU
� g]+ RYBTW

W �]˝] SVBRV

�������������������

g&�])] � q]�]y
R �]˝] SVBRZ

S �]˝] SVBS[E SR

T � g]� RWBR[

U �]˝] SVBSSE ST

V �]˝] SVBSU

W �]˝] SVBSWE SX

RXUR � g]� ] RZBVOST



� k] k) ı n]� k]� �]] g+� ]) œ] k� ı]]�] ˙]�]] �] œ]
	]+™ � ) ^&4H ˝]�] 
] n]"	 k] ı]) � a]� k] -ı]	 k]
ı n]�] œ] k� �]]˛]O�]]˛] ��]]˙] �]` ^�]
]˝]]DG

SU ˝]�] ˙] k] -]�]Oı]]�] �] kå ˛ k] 0	]� k]
�]]^
]� 	 k] � +]E F�]+ ˘] t]&` /�]� k] 
 k] 
] k]
- n]) 0� k] k& & k] ^˙]�] k� ı]]�] &�] �]`	]]
˘] t]&` n+DG R SV �]�]) 0	+ œ]	 k] � +]E
F�]]^
]� E 0�] k� ı]]�] ˝] k] ı]+
 k] � k] &�]
�]`	]] ˘] t]&` n+IGy y y SW F� Ÿ] ˝ a]�]� k]
� +˝]] gt+E ^˙]�] k� ı]]�] n+E 0� k] - n])
^&�]] ˙]]4�]]D �]�]) ^˙]�] k� ı]]�] 	]+™
n+E 0�]� k] �]+ �]` 
 k] ^
]�]] ˙]]4�]] ˙] k]

0�] k� ı]]�] n+D S SX � k] k) ˙] k] a&��]	] 	]+™
˘]]+˝ k] ˛ k] ^� � Ÿ] 0	]� ] )]˙]] �]	 gt] E 0	 œ+
�]+ t] 
]]- k] - n]) � k] k) �]]�]	 k] �]]) $]
] k]DGs

SY � k] �]]˝ œ] � +	 k] k� �]]& �]`� a] 	 k]
-ı]	]] �]( ) ˙]])` )�]] - n]) �]Î �]
 k]�]
� ` ˝])( �]�]]D SZ ˙]�] �]+ ˙ n]˝ g]	] 	]]�]
ı]+]å T ı]) � n]˝]( � k] - n]) � n]˝]^	]�]]+ k�
ı]]�] ı] at+˘]]E ˝] k] 0�]	 k] & k] ˘ k]
] œ] � k]
�]+ � +� ) � k]˙]]E U T[ r˙] k] �] t]�] ˝ a]� œ+
	]ä]) -] )+] n+ 0�]� œ] ˙]]- k]D �]+ t] ˙]]	 k]
ı]) ˝ a]� œ+ 4� �]ˇ]` � ] �]˘˘]] � t]ˇ]] a+-]
^�]
 k]�]]E ^˙]�] ı]) -]˙] ˝]� � k] “/ -]&�]`
	]+™ � n]# ]D 0� k] �] k]
]� ) 
 k] -]- k]D
TR 
 k]^� 	] -�]) � k] “/ ˝ a]�]� k] ı g] k!E F˝ a]�]
/� k] �] œ] �] k]
] ) k+ + k]HG ˝] k] � +	]]E FÜ]� a]
� k] /�]� ` ä]Î )˝] n+DGs TS ˝]�] ^˙]	 œ+
� k]˙]] �]�]] ˛]]E � k] ˘]
 k] �]4 - n]) ˙ n]�]]
0�]	 k] � +] ˛]] # `� � n]�]] +` ı]]�]]D V

TT 
 k]^� 	] ˙]�] � k] �]ˇ]` k� �]˘˘ k] � k] �] k]
]
) k+ ˛ k]E ˝]�] 0�] k� �]]^
]� œ] 	 k] 0	]� k] � +]E
r˝ a]�] �]ˇ]` k� �]˘˘ k] � k] �] œ] �] k]
] ) k+
+ k]Hs TU 0	+ œ]	 k] � +]E rÜ]� a] � k] /�]� `
ä]Î )˝] n+Ds TV - n]) � k] 0� k] �]`� a] k�
ı]]�] 
 k] �]4 - n]) 0	+ œ]	 k] 0�] �]ˇ]` k� �]˘˘ k]

RZBST ��]]yE r� k])` ˘] t]&`Ds

k� 1 ı]) -ı]	 k] - k]æ	 k] ^�]!]4 - n]) �]`� a]
� k] 0�] ı]) ^�]# ]�]]D R

TW ˙ n]� k]O˙ n]� k] �]+ -]� k] ˙]] )+] ˛]]E

] k]�] �]å� ı]) 0�] k� -]� k]O-]� k] -ı]	 k]
� ı] kå ^�]!]	 k] 
]� k]D S TX ˙ n]� k] +` �]+
0�] �]å� k� ı]]�] ı] at+˘]] ˙] k] ˙ n]˝ g]	]
ı]+]å � k] 	]`˘ k] ˙]]˝]` n+E 0�] k� ˘ k]
] œ] � `
�]])` �]`å � a]^�]�] t] �]	]]	 k] 
]�]` - n]) t1 ˘]`
-]�]]ä] � œ] ı])� k]��]) � ` �]å] “/ � )	 k]

]�]` �] œ]^� 0	+ œ]	 k] �] a+˝]O� k] �]_˝]�]]
]`
� ]�] k&� k] ˛ k]D TY � k] � +	 k] 
]� k]E rˇ]	�]
n+ �]+ ˙] k] )]˙]] �]	]� ) �]+ k]�]]� k� 	]]�]

� k] -] )+] n+I ��]� “] � œ] �] o]^˝] + k] - n]) t1 ˘ k]
-]�]�]]	] œ] � œ] ı])� k]��]) � ` �]^+�]] + k]Is T

TZ 
 k]^� 	] �]`å � œ] � k] a� ! ( )`�]`
0�]� k] � +	 k] 
]� k]E r� a]Í E -ı]	 k] ˘ k]
] œ]
� k] $ t]"Ds U U[ �]�]) 0�]	 k] � +]E r� Ÿ]
˝ a]�]� k] � +˝]] gt+E -�]) � k] �]]�] k]�] ) k+ ˝] k]
ı]˝˛]) �] k]
] 0 œ# � k]Ds

UR ˙]�] �]+ �]+) k� � )`�] ı] at+˘]]E
˝] k] �]+ �]+) � k] k&�]� ) ) k]	 k] 
]�]] V

US - n]) � +	 k] 
]�]]E r� ]�] -]˙] k�
^&	] ˝ g]	 k]E + t] ˝ g]	 k]E 0	] �]]˝] œ] � k] �]�]�]]
+ k]˝]] ^˙]	]� k] �] o]^˝] ^�]
]˝]` n+P
 k]^� 	]
-�] � k] ˝ k])` - t]�] œ] � k] ^!ı]] &` �]�]`
Ÿ+D W UT �] œ]^� � k] ^&	] -] t4� k] ˙]�]

˝ k] k) a&��]	] ˝ k] k) ˘]]) œ] ˝])( 	 a]� `
 k] 
]¹ œ]
� k] � k])]� o]&` � ) 
 œ]� k] - n]) ˝ a]� k] +)
˝])( � k] � k]) 
 œ]� k]D� X UU � k] ˝ a]� k] - n])
˝ k] k) �]˘˘] œ] � k] ä]�]`	] ı]) ı]"� Oı]"� O
� ) �]]) $]
 œ]� k]D Y � k] ˝ k] k) �]+ t] 4� ı]˝˛])
ı]) g&�])] ı]˝˛]) �]` 	]+™ ! k] œå� k] Z �] œ]^�
˝ g]	 k] 0�] �]˝] � k] 	]+™ ı]+˘]]	]] ˙]�] ˝ a]� k]
˙] t]˘]] ˙]] )+] ˛]]Ds

UV ^( ) �]`� a] � o]^&) � œ] �]�]] - n]) ˙] k]

] k]�] �]+ t] ^�]© ` � ) ) k+ ˛ k] 0	 œ+ �]]+)

RZBTY �-^˝]y � V k&� œ]D RZBUT � �]]
r a&�] œ&� k]Ds

-ˇ�]y RZ
R �]˝] SVBSY

S �]˝] RTBRS
�]˝] SVBSZ
�]) UBSV
� g]� YBRY

T Ü k]
] RBRS

U �]˝] SRBROT
�]) RRBROW

V �]˝] SRBWE X

�������������������

g&�])] � q]�]y
R ˙]� ZBZ

�]) RRBXOR[
� g]+ RSBRUE RV

S �]˝] SRBY

T �]˙] RRYBSW
�]˝] SRBZ
�]) RRBZ

U �]˝] SRBRV
� g]+ RSBRZ

V � g]+ RRBTV

W �]�] WBZE R[
�]˝] RTBRU

X ��] SYBVS
&]	] ZBSW
� g]� SRBS[

Y � g]� STBSYE
SZ

Z �]˝] SUBS
�]) RTBS
� g]� SRBW

� g]� ] RZBSUOUV RXUS



�] k&å	 k] 
]�]]D R UW 0�]	 k] 0	]� k] � +]E
r^
]�]] n+E F� k])] �]) Ü]]˛ “]	]] � ] �]) � +O

]]4�]]EG S �]�]) ˝ a]�] 
] k]�] œ] 	 k] /� k] 
 a] k") œ]
� ] -»]� �]	]] ^&�]] n+Ds T

UX �]+ +) ^&	] � o]^&) � œ] ^�]�]]˝]]
)+]D �]�]) Ü]ˇ]]	] �]]˙]� E �]]�¾]` - n])
˙]	]˝]] k� �]]�]O�]]�] 
] k]�] 0� k] �]])
$]
]	 k] � ` ˝]]� � œ] ˛ k]D U UY �]�]) 0	 œ+
k4�]] � )	 k] � ] �]+` �] n]� ] 	]+™ ^�]
] )+]

˛]]E �] œ]^� �]�] 
] k]�] 0�]� ` �]]˝ œ] � a]	]	 k]
k� ^
]4 +� k]�]] 0� k] � k] k) )+˝ k] ˛ k]D V

S[ 0	] ^&	] œ] ˙]�] �]+ 
] k]�] œ] � k]
� o]^&) � œ] ^�]�]] )+] ˛]] - n])

� a]�]�]�])` � a]	]] )+] ˛]]E ˝] k] 4� �]])
Ü]ˇ]]	] �]]˙]� - n]) �]]�¾]`E � a]^�]�]]- œ]
k� �]]˛] 0�] k� ı]]�] -]4D S � k] 0�]� k]

ı g]!	 k] 
]� k]E r�]˝]]E ˝ g] � k] �]�] ^� �] -^ˇ]O
� ]) � k] � )˝]] n+H ^� �]	 k] ˝ a]� k] �]+
-^ˇ]� ]) ^&�]] n+Hs W T 0�]	 k] � +]E
r� Ÿ] �]` ˝ a]�]� k] 4� �]�]]
] ı g]!˝]] gt+D
˝ a]�] � a]� k] 0�]� ] ˙]�]]�] & k]D U ˙] k] �]ı]O
^˝]��]] � g]+		]] 	 k] ^&�]]E �]+ ��]� “] � ` ˝])(
� k] ˛]] �]] o/�]]	] œ] � ` ˝])( � k]Hs V ˝]�]
� k] 4� O g&�] k) � k] � +	 k] 
]� k]E r-�]) +�]
� œ+E F��]� “] � ` ˝])( � k]EG ˝] k] �]+
� k+�]]E F^( ) �] œ] ˝ a]�]	 k] 0�]� ] �]� `	]
	]+™ ^� �]]HG W 
 k]^� 	] -�]) +�] � œ+E
F o/�]]	] œ] � ` ˝])( � k]EG ˝] k] �]�] 
] k]�] +� œ]
ı]˝˛]) œ] � k] �]]) $]
 œ]� k] /�]^
]4 ^� 0	 œ+
ı g])] �]� `	] n+ ^� � g]+		]] 4� �]^�]��]O
�]˝]] ˛]]Ds X X /�]^
]4 0	+ œ]	 k] � +]
^� +�] 	]+™ ˙]]	]˝ k] ^� ^� �]� ` ˝])(
� k] ˛]]D Y ˝]�] �]`� a] 	 k] 0	]� k] � +]E r˝] k]
� Ÿ] �]` ˝ a]� œ+ 	]+™ �]˝]] t1 �]] ^� � Ÿ] ^� �]
-^ˇ]� ]) � k] �]+ �]�] � )˝]] gt+Ds

Z ^( ) �]+ 
] k]�] œ] � k] �]+ ^�]�]]
] k&	 k]

]�]]B r4� -]&�]` 	 k] o-� g]) œ] � ]

RZBUW ��]]yE r� ` � a]( ]Ds

�]]�] 
]�]]�]] R - n]) 0� k] �]]�]�]]	] œ] � k]
k# k� ı]) k&� ) 
 o]� k] �]�]�] k� ^
]4 ı])O
k&�] ˘]
]] �]�]]D S R[ � "] “/ � ] �] n]�]�]

-]	 k] ı]) 0�]	 k] 4� &]�] � k] �]]�]�]]	] œ]
k� ı]]�] � k]˙]] ˝]]^� � k] o-� g]) œ] � ` ( �]
]

� œ] � k] 0�]� ] ^+��]] 0� k] œ&D �]�]) �]]�]O
�]]	] œ] 	 k] 0�] &]�] � k] ı]`"] - n]) �]]
]`
+]˛] � k]˙] ^&�]]D T RR ^( ) 0�]	 k] 4�
- n]) &]�] � k] 0	] k� ı]]�] � k]˙]]D 0	+ œ]	 k]
0� k] �]` ı]`"]E � k]/ää]˝] ^� �]] - n]) �]]
]`
+]˛] � k]˙] ^&�]]D RS ^( ) �]` 0�]	 k]
˝]`�] k) � k] � k]˙]]D 0	+ œ]	 k] 0� k] �]` �]]�]
]
� ) k� �]�]] ^&�]]D RT ˝]�] �]]�] k�
�]]^
]� 	 k] � +]E F-�] � Ÿ] �]] � tÎ H � Ÿ]
-ı]	 k] ı�]] k) � k] k" � k] � k]˙]˝]] gt+E U + k] �]� ˝]]
n+ � k] 0�]� ` /ää]˝] � œ)DG RU ˙ n]� k] +`

�]]�]�]]	] œ] 	 k] 0�] k� � k] k" � k] k&�]]E � k] -]ı]�]
� œ] � +	 k] 
]� k]E F�]+ ˝] k] �]]^)�] n+D ˘]
] k]
/� k] �]]) $]
 œ]E ˝]�] /�]� ` ^�])]�]˝] +�]])`
+ k] ˙]]4�]`DG RV 0	+ œ]	 k] 0� k] �]]�] k�
�]]+) 
 k] ˙]]� ) �]]) $]
]]D V -�] �]]�]
� ] �]]^
]� 0	] k� �]]˛] �]] � k)�]]H
RW �]+ -]� ) 0	] �]]�]�]]	] œ] � k] �]])
$]
 k]�]] - n]) o-� g]) œ] � ] �]]�] g&�]) œ] � k]
k# k� ı]) k& k&�]]Ds
�]+ � a]	]� ) 0	+ œ]	 k] � +]E r k4�]] � �]`

	] + k]Is RX �]�]) 0�]	 k] �]`ˇ k] 0	]� `
˝])( k&�]� ) � +]E r^( ) �]+ ˙] k] �]]˝]
^
]�]` n+ /�]� ] �]] �]˝]
]�] n+E F^˙]�]
ı]˝˛]) � k] )]˙]^�]_�¾]�] œ] 	 k] a#� )] ^&�]]E
�]+` � k]	 k] � ] � a]��] ı]˝˛]) �]	] �]�]] n+GH W

RY ˙] k] � k] “/ 0�] ı]˝˛]) ı]) ^�] k)�]]
�]+ a"� kåO a"� kå + k] ˙]]4�]]D X - n]) ^˙]�]
^� �]` ı]) �]+ ı]˝˛]) ^�] k)�]]E 0� k] �]+ ˘ g])O
˘ g]) � ) k&�]]Ds

RZ ˝]�] �]]_�¾]�] œ] - n]) Ü]ˇ]]	] �]]˙]� œ]
	 k] 0� k] 0�]` �]˝] ı]� å	]] ˘]]+]E �] œ]^�
� k] �]�]�] �]4 ˛ k] ^� 0�]	 k] �]+ ^�]�]]
]

-ˇ�]y RZ
R �]˝] SRBRS

�]) RRBRVE RW

S �]�] VWBX

T ^�]� “] XBRR
�]˝] SRBRT
�]) RRBRX
� g]+ SBRW

U �]) RRBRY

V �]) RSBTX
� g]� SRBTY

�������������������

-ˇ�]y S[
W �]˝] SRBSTOSX

�]) RRBSXOTT

X � g]� XBSZ

�������������������

g&�])] � q]�]y
R �]�] VBX

S �]˝] SRBTTOUR
�]) RSBROZ

T S)] RXBRTE RU
S/˝] TWBRVE
RW
Ü k]
] XBVS
/ì] RRBTWE TX

U �]˝] RXBV
� g]+ TBRW

V Ü k]
] TBRV

W �]˙] RRYBSS
�]�] SYBRW
�]˝] SRBUSE UU
�]) RSBR[E RR
Ü k]
] UBRR
Rı]˝] SBX

X �]�] YBRUE RV

RXUT � g]� ] RZBUWQS[BRZ



0	+™ � k] ˇ�]]	] � œ] )�]� ) &` n+D �]�])
� k] 
] k]�] œ] � k] $)˝ k] ˛ k]D R S[ � k] 0�] ı])
� å` 	]ä]) )� k] a+4 ˛ k]D 0	+ œ]	 k] ˘ a]ı] k� � k]
a� ! 
] k]�] œ] � k] ı n]�] œ] � k] �])`& ^
]�]] ^� � k]

0�] k� �]]�]	 k] 	 k]� + k]	 k] � ] % œ]�] � œ) - n])
0�]� ` �]]˝] œ] � œ] 0� k] ı]� å �] œ� S ˝]]^�
0� k] �])� ]) - n]) )]˙�]ı]]
]� k� +�]]
 k]
� ) œ&D SR 0	+ œ]	 k] 0�]� k] � +]E r� a]Í E
+�] ˙]]	]˝ k] Ÿ+ ^� ˝ g] �]+`O�]+` �] k]
]˝]]
- n]) ^�]�]]˝]] n+ - n]) � k] “/ � k]&�]]�] 	]+™
� )˝]]E �]_
� ˝ g] �]˘˘]] “/ k� � a]˝]]^�]�
ı])� k]��]) � ` )]+ ^�]�]]˝]] n+D SS +� œ]
�]˝]] ^� �]î]]" � � k] � ) k&	]] �]+` n+ �]]
	]+™Hs ST �]�]) 0�]	 k] 0	]� ` ˘]]
]]� `
�] t]ı] 
]` - n]) 0	]� k] � +]E SU r� a]� k]
4� &`	]]) � ^&�]]- k]D /�] ı]) ^� �]� `
� g])˝] - n]) ^� �] k� 	]]�] � ` !]ı] n+Hs
0	+ œ]	 k] � +]E r�]î]]" � `Ds SV 0�]	 k]
� +]E r˝] k] ^( ) ˙] k] �]î]]" � ] n+ �]+
�]î]]" � k] ˘ a]� ]- k]E T �]�]) ˙] k] ı])� k]��])
� ] n+ �]+ ı])� k]��]) � k]Ds U SW � k]

] k]�] œ] k� �]]�]	 k] 0�]� ` �]]˝] œ] � œ] 0� k] ı]� å
	]+™ �] k� E 0
]"] 0�] k� ˙]�]]�] � k] n+)]	]
)+ �]4 - n]) 4� �]�& �]` 	]+™ �] k]
]
ı]]4D

SX �]�]) �] g&� `E ˙] k] � +˝ k] Ÿ+ ^� �] k)
a+- œ] k� ^( ) � k] •ä]&] + k]	 k] � ` ^�]�]] �]˘]

	]+™ n+E V 0	]� œ] � k] a� ! 
] k]�] 0�] k� ı]]�]
-]4 - n]) 0�]� k] �]�]]
] � )	 k] 
]� k]E W

SY r� a]Í E � g]�]] 	 k] +�]] k) ^
]4 ^
]�]] n+E
F-�]) � k] “/ -]&�]` � k]- n]
]]& �]) ˙]]4
- n]) -ı]	]` ı]˝	]` ! k]å ˙]]4E ˝] k] 0�] k�
�]] “/ � k] ˘]]^+4 ^� �]+ -ı]	 k] �] k) a+4
�]] “/ � ` ı]˝	]` � k] �]]&` � ) 
 k] - n])
-ı]	 k] �]] “/ k� ^
]4 - n]
]]& ı n]&] � k)DG X

S[BS[ ��]]yE r)]˙�]ı]]�] k� -^ˇ]� ])Ds
S[BSS � � g]	]]	]` � œ] r n� �])Ds S[BSU
�-^˝]y �]RU k&� œ]D

SZ �]]˝] �]] “/ ˛ k]D ı]+
 k] 	 k] �]]&` � ` �]�])
� k]- n]
]]& �]) �]�]]D T[ ^( ) g&�] k) 	 k]
0�]` - n])˝] � k] �]]&` � ` �]�]) �]+ �]`
� k]- n]
]]& �]) �]�]]D TR ^( ) ˝]`�] k) 	 k]
0�]� k] �]]&` � `D /�] ˝])+ �]]˝] œ] �]]/�] œ] 	 k]
4� O4� � ) k� 0�] - n])˝] � k] �]]&` � `E

 k]^� 	] � k]- n]
]]& �]) �]4D TS -]^�])
� œ] �]+ - n])˝] �]` �]) �]�]`D TT ˙]�] �] k)
a+4 •ä]&] ^� 4 ˙]] t4� k]E ˝]�] �]+ 0	] �]]˝] œ]

� œ] � k] ^� �]� ` ı]˝	]` + k]�]`H �] œ]^� �]]˝] œ]
0� k] -ı]	]` ı]˝	]` �]	]] ˘ a] k� ˛ k]Ds

TU �]`� a] 	 k] 0	]� k] � +]E r/�] ä]�]]	 k]�
� œ] -]&�]` �]]&` � )˝ k] Ÿ+ - n]) - n])˝] œ] � `
�]` �]]&` � )]�]` ˙]]˝]` n+D TV �]�]) ˙] k]
0�] ä]�]]	 k] � œ] ˙]`�]	] ı]]	 k] - n]) �] k)
a+- œ] � œ] � k] •ä]&] ^� 4 ˙]]	 k] k� 
]]�]�

�]�]� k] ˙]] t4� k]E 0	]� œ] 	] -]&�]` �]]&` � œ)� k]
	] - n])˝] œ] � ` �]]&` � )�]]�]` ˙]]4�]`D R

TW &)-�]
] � k] ^( ) � �]` 	]+™ �])
�]� ˝ k] �] œ]^� � k] ��]� “] g&˝] œ] � ` ˝])+
+ œ]� k] - n]) �] k) a+- œ] � œ] � k] •ä]&] + k]	 k]
� ` �]˙]+ � k] ı])� k]��]) k� �]˘˘ k] � +
]] t4O
� k]D TX �]�]) �]+ �]]˝] ^� �] k) a+- œ] � k]
•ä]&] ^� �]] ˙]]˝]] n+E � g]�]] 	 k] �]` �]]å`
k� ^� �� k] � œ] ä]]^+) � ` n+E ˙]+ t] �]+

�]+ k]�]]� � k] F-ì]]+�] � ] ı])� k]��])E /�]O
+]� � ] ı])� k]��]) - n]) �]] g� �] � ] ı])O
� k]��])G � +˝]] n+D S TY �]+ �] k) a+- œ]
� ] 	]+™E �]_
� ˙]`^�]˝] œ] � ] ı])� k]��]) n+
/�]^
]4 ^� � k] �]�] 0�]� ` 	]ä]) � œ] •ä]&]
Ÿ+Ds T TZ �]+ � a]	]� ) �]]_�¾]�] œ] � œ] � k]
a� ! 	 k] � +]E r� a]Í E ˝ g]	 k] �]] � g]�] � +]Is

U[ /�] k� �]]& 0	+ œ]	 k] 0�]� k] � k] “/ - n])
�]�]]
] � )	 k] � ` ^+��]˝] 	]+™ � `D

UR ^( ) 0�]	 k] �]` 0	]� k] �]�]]
] ^� �]]E
r
] k]�] �] œ] � +˝ k] Ÿ+ ^� �]�]`+E &]^�]& � ]

S[BTU � �]] r a&^	]�]] � ` ��]�]�˛]]Ds �]&]O
�]�]` k&� œ]D S[BTX �-^˝]y � V k&� œ]D

-ˇ�]y S[
R �]˝] SRBUVE UW

�]) RSBRS

S �]˝] SSBRVOSS
�]) RSBRTORX

T ) k]�] RTBX
˝]`˝] TBR
Rı]˝] SBRT

U �]˝] SSBSR
�]) RSBRX

V Ü k]
] STBY

W �]˝] SSBSTOSY
�]) RSBRYOST

X 0˝] TYBXE Y
��] SVBVE W

�������������������

g&�])] � q]�]y
R �]˝] SSBSZE T[

�]) RSBSUE SV

S ^	]� “] TBSE W
�]˝] SSBTROTT
�]) RSBSWE SX

T �]˝] SSBTS

� g]� ] S[BS[OUR RXUU



^�] “( 4� � o]�]˙] n+H R US &]^�]& � a]&
�]˙]	] œ] � ` ^� ˝]]�] � œ] � +˝]] n+E F�]+ k]�]]�
	 k] � k] k) Ü]� a] � k] � +]E r˝ g] ˝]�] ˝]� � k] k)
&] t4 +]˛] � n]# E UT ˙]�] ˝]� ^� � Ÿ] ˝ k] k)
a&��]	] œ] � k] ˝ k] k) ı] t]�] œ] � ` ˘] n]� ` 	] �]	]]
gt&DsG S UU ˙]�] &]^�]& 0� k] Ü]� a] � +˝]]
n+E ˝] k] �]+ 0�]� ] � o]�]˙] n� � k] a+-]Hs
UV ˙]�] �]�] 
] k]�] �]`� a] � ` � a]	] ) k+ ˛ k]E

˝] k] 0�]	 k] ˘ k]
] œ] � k] � +]E UW r�]]_�¾]�] œ]
� k] �]�])&]) )+ k]E ^˙]	 œ+ 
 o]� k]O
 o]� k] ˘] k]� k]
ı]+	]� ) � g]�]	]] - n]) �]]ä]]) œ] � œ] 
] k]�] œ]
� k] 	]�]�� ]) � a]	]	]] -˘!] 
]�]˝]] n+ - n])
�]�]]O�]) œ] � œ] �]�]� k] -]� k] � `� ˙]�]+ œ] ı])
� n]# 	]] - n]) �]]�] � ` &]�]˝] œ] � œ] �]�]� k]
�]]�] ˙]�]+ 
 k]	]] ı]� o]& n+E T UX 
 k]^� 	]
� k] ^�]ˇ]�]]- œ] k� �]) � +åı] ˙]]˝ k] Ÿ+ - n])
^&�]]� k] k� ^
]4 
 o]�]`O
 o]�]` Ü]]˛ “]	]] t4 � )˝ k]
Ÿ+D /	 œ+ g&�]) œ] k� � a]� ]�]
 k] - n]) �]` � å`

�]ä]] ^�]
 k]�]`Ds

SR ^( ) 0�]	 k] 	]ä]) 0# ]� ) k&�]] ^�
-�]`) 
] k]�] &]	]Oı]]¾] œ] � œ] -ı]	]]O

-ı]	]] &]	] $]
] ) k+ Ÿ+D U S ˝]�] 0�]	 k]
4� ä]Î )˝]� o]& ^�]ˇ]�]] � k] & k] ı n]� k]�
$]
]˝ k] k&�]] ^˙]	]� ` � `�]˝] 	] k� �])]�])
˛]` V T - n]) � +]E r� Ÿ] ˝ a]�]� k] �]˘]
� +˝]] gt+E /�] �])`�] ^�]ˇ]�]] 	 k] 0	] �]�]� k]
ä�]]&] $]
]] n+D W U /�]^
]4 ^� 0	]
�]�]	 k] -ı]	]` �] a+˝]]�]˝] � œ] � k] $]
]]E �]�])
/�] - n])˝] 	 k] -ı]	]` ˝ o]�]` � œ] � k]E ˙] k] a� !
0�] k� ˙]`	 k] � ] �]+])] ˛]] �]+ �]�] a� ! $]
]
^&�]]Ds X

V �]]& � œ] ˙]�] 0	]� œ] � k] a� ! � o]^&) k�
�]] k) � œ] �]]˝] � ) ) k+ ˛ k] ^� �]+ n� � k] �]]	]O
&]) ı]˝˛]) œ] - n]) �]�]—ı]˝] � ` a+ “/ ˘]`ä] œ]

S[BUS �-^˝]y � V k&� œ]D S[BUW � �]]
r�]]� k] ]^æ�]]Ds S[BUX � �]] r� ` ˙]]�]O
&]&Ds SRBS ��]]yE r& k] � k]ı" n]	]Ds -^˝]y
�]RU k&� œ]D

� k] �]˙]]�]] �]�]] n+E R W ˝] k] 0�]	 k] � +]E
r k4� k] ^&	] -] t4� k] ˙]�] �]+ �]�] ˙] k] ˝ a]�]
k&�] ) k+ + k]E /	]� ] 4� �]` ı]˝˛])
g&�] k) ı]˝˛]) k� 1 ı]) 	]+™ �]˘ k]�]] ˙] k]

%]�]] 	] ˙]]4Ds S X ˝]�] ˘ k]
] œ] 	 k] 0�]� k]
ı g]!]E r� a]Í E � k] �]�] �]]˝ œ] -�]
] � œ]
� �] + œ]�]` - n]) 0�] �]˝] � ` �]] ^	]�]]	]`
+ k]�]` ˙]�] /	] k� + k]	 k] � ] �]�]�] ı]]�] -]
)+] + k]�]]Hs T Y 0�]	 k] � +]E r�]�])O
&]) )+ k] ^� ˝ a]�] � a]�])]+ 	] + k] ˙]]- k]D U

/�]^
]4 ^� �] a+˝]O� k] 
] k]�] -] t4� k] - n])
� k])] 	]]�] 
 k]� ) &]�]] � œ)� k]E F� Ÿ] �]+`
gt+G - n]) F˝]�] ^� �]] a+-] �]˝] ı]]�] -]

�]�]] n+DG ˝ a]�] 0	] k� ı]` k! �]˝] ˙]]	]]D V

Z /�] k� -
]]�]]E ˙]�] ˝ a]�] � a]Ã œ] - n])
o+�]]�] œ]� � ` �]�] œ) � a]	] k]E ˝] k] �]�])] 	]

˙]]	]]D /�]^
]4 ^� ı]+
 k] /	] �]�]� ]
+ k]	]] ä]Î )` n+ �]�]) o-˝] ( n])	] 	]+™
-]4�]]Ds W

R[ ^( ) 0�]	 k] 0	]� k] � +]E r4� )]� �"
g&�] k) )]� �" ı]) - n]) 4� )]˙�] g&�] k)

)]˙�] ı]) X +�]
]] � k)�]]D Y RR �] kåO
�] kå � g] o� ı] -] t4� k] - n]) 4� O k� O�]]&O4�
� “/ ˙]�]+ -� ]
] ı] œå� k] - n]) �]+]�]]^)�] t]
n( 
 œ]�]`D Z �] n]( 	]]� 	]ä]] k) ^&�]]�]` œ&� k]

- n]) -]� ]�] � œ] �]å`O�]å` ^	]�]]^	]�] t]
^&�]]�]` œ&�]`D

RS �]�]) /	] �]�] �]]˝] œ] k� + k]	 k] � k]
ı]+
 k] 
] k]�] ˝ a]� œ+ ı]� å�]] t4� k]E ˝ a]�] ı])
ä a]
�] %] t4� k]E R[ ˝ a]� œ+ �]�]]O�]) œ] k� +�]]
 k]
� ) œ&� k] - n]) ˙ k]
] œ] � œ] $
]�]] œ&� k]D � k] k)
	]]�] � ` �]]^˝]) ˝ a]� œ+ )]˙]]- œ] - n]) )]˙�]O
ı]]
] œ] k� �]]�]	 k] ı k]�] ^� �]] ˙]]4�]]D RR

RT /�]� k] ˝ a]� œ+ �]�]]+` k&	 k] � ] �] n]� ]
^�]
 k]�]]D RU /�]^
]4 -ı]	 k] ^&
] � œ]
# ]	] 
] k] ^� ˝ a]�] ı]+
 k] � k] ˝ n]�]])` 	]+™

SRBZ � �]] r�]�]]�]`C ]�]]�]˝]Ds

-ˇ�]y S[
R �]˝] SSBUROUW

�]) RSBTVOTX

S �]˙] RR[BR
Ü k]
] SBTUE TV

T �]˝] STBSE WE X
�]) RSBTYOU[

�������������������

-ˇ�]y SR
U �]) RSBUR

V �]) RSBUS

W �]) RSBUTE UU
S a� ) YBRS

X �]˝] SSBTX

�������������������

g&�])] � q]�]y
R �]˝] SUBRE S

�]) RTBRE S

S � g]� RZBUU

T �]˝] SUBT
�]) RTBU

U S˝]` TBRT
R� g]+ UBR
Ü]� RSBZ

V �]˝] SUBUE V
�]) RTBVE W

W �]˝] SUBW
�]) RTBX

X Ü]� WBU

Y �]˝] SUBX
�]) RTBY

Z Ü k]
] RRBSY
Ü]� WBY

R[ � g]+ RWBS

RR �]˝] R[BRXE RY
�]˝] SUBZ
�]) RTBZ
Ü k]
] SVBST
Ü]� SBR[

RXUV � g]� ] S[BUSQSRBRU



� ) k]� k] ^� -ı]	]` �]( ] “/ � œ] �]]O�]]
� + k]� k]D R RV /�]^
]4 ^� � Ÿ] ˝ a]� œ+ k4� k]
�]�& - n]) k4�]` � a]^Ã gt&�]] ^� �]�]
^�]) k]ˇ]` �]]˛] ^�]
]� ) �]` ˝ a]�+])] � a]� ]�]O

]] 	]+™ � ) ı]] t4� k]E 	] +` ˙]�]]�] � œ] a� !
� + ı]] t4� k]D S RW �]+ t] ˝]� ^� ˝ a]�+] k)
�]]˝]]O^ı]˝]]E �]] “/E ^)�˝ k]&]) - n]) & k]�˝]
˝]� ˝ a]� œ+ ı]� å�]] œ&� k]� - n]) ˝ a]�]� œ] � k]
a� ! � k] �]]) $]
]] ˙]]4�]]D T RX � k] k)

	]]�] � ` �]˙]+ � k] �]�] 
] k]�] ˝ a]�]� k] 	]( O
)˝] � œ)� k]D U RY �]�]) ˝ a]�+])] �]]
]
�]` �] t]� ] 	]+™ + k]�]]D V RZ ˝ a]�] ˇ]`)˙]
ˇ])	 k] � ` �]˙]+ � k] -ı]	]` ˙]]	] �]˘]]
ı]]- k]� k]D W

S[ ˙]�] ˝ a]�] �]Î �]
 k]�] � k] ( n]˙] œ] � k]
^�])] a+-] k&�] k]E X ˝] k] ˙]]	] 
 k]	]] ^� 0�] k�
0˙]å	 k] � ] �]�]�] ı]]�] -] �]�]] n+D Y

SR ˝]�] ˙] k] �] g+^&�]] � œ] + œ] � k] ı]+]å œ] � `
˝])( �]]�]	]] � a]Î � ) œ& Z - n]) ˙] k] �]Î O
�]
 k]�] k� o-&) + œ]E � k] �]]+) ^	]� 
]
˙]] t4 - n]) ˙] k] k&+]˝] œ] � œ] + œ] � k] �]Î O
�]
 k]�] � œ] 	] ˙]] t4D SS �] œ]^� � k]
^&	]E �]&
]] ˘ a]� ]	 k]� k� ^&	] + œ]� k] ˝]]^�
^˙]˝]	]` �]]˝ œ] ^
]�]` Ÿ+ � k] �]�] ı g])` + œ]D
ST ˙] k] �]� “]�]˝]` + œ]�]` - n]) ˙] k] �]˘˘ k] � k]
g&ˇ] ^ı]
]]˝]` + œ]�]`E 0	] k� ^
]4 � k] ^&	]

�]] +` �]�]]	]� + œ]� k]I R[ /�]^
]4 ^�
k&�] ı]) �]å` � a]�]`�]˝] -] ı] kå�]` - n]) /	]


] k]�] œ] ı]) © k]ˇ] �]å� 0 k# �]]D SU � k]
˝]
]�]]) � k] �]]) $]
 k] ˙]] t4� k] - n]) 0	 œ+
� o]&` �]	]]� ) �]�] )]� �" œ] � œ] 
 k] ˙]]�]]
˙]]4�]]D RR - n]) ˙]�] ˝]� )]� �" œ]� k� ^
]4
˝]�] ^� �]] �]�]] �]˝] ı g])] 	] + k] ˙]]4E ˝]�]
˝]� �]Î �]
 k]�] )]� �" œ]� k� ı n]) œ] ˝]
 k] ) Ÿ]&]
˙]]4�]]D RS

SRBRW � �]] r^�]��]]�]�]]˝] � œ)� k]Ds SRBSS
� �]] r	�]]�] � )	 k]Ds SRBSU � �]] r� n])O
�] g+^&�] œ]Ds

SV �]+` 	]+™E � g])˙]E ˘] t]& - n]) ˝]]) œ]
� œ] ^	]�]]^	]�] t] ^&�]]�]` œ&�]` R - n]) ˇ])˝]`
k� )]� �" �]å` � a]�]`�]˝] � œ] + œ]� k] �] œ]^� �]� ao]O

&) k� �])˙]	 k] - n]) 0�]� ` �]å` +
]˘]
]
� ` �]˙]+ � k] 0	 œ+ �]˘]	 k] � ] � k] “/ )]�˝]]
	]+™ � g]� k]�]]D SW ˇ])˝]` ı]) - n]) �]]O
�]] + k]�]]E /�] •˘]˝]] - n]) $) k� �]] k)

] k]�] œ] k� ˙]` � œ] ˙]` 	] ) k+�]]E /�]^
]4 ^�
-]� ]�] � ` �]_˝]�] t] ^+
]]�]` ˙]] t4�]`D
SX /�] k� �]]& � k] o/�]]	] k� � k] k" S � k]
4� �]]&
] � œ] �]_˝] - n]) �]å` �]^+�]] k�
�]]˛] -]˝]] k&� œ]� k]D T SY 
 k]^� 	] ˙]�] � k]
�]]˝ œ] + k]	 k] 
]� œ]E ˝] k] ˝ a]�] ^�]) 0# ]� ) �]`ˇ k]
�] kå + k] ˙]]	]]E �] œ]^� ˝ a]�+] k) a!"� ] k) � ]
�]˝] ı]]�] -] )+] + k]�]]Ds

SZ �]`� a] 	 k] 0	 œ+ 4� ^�]�]]
] &`B
r o-˙]`) k� ı k]å - n]) g&�] k) �]�]` ı k]å œ] ı])
�] n]) � ) k]D U T[ ˙]�] 0	]� œ] 	]�]` ı]^¢]�] t]
^	]� 
] -]˝]` Ÿ+E ˝] k] �]+ k&�]� ) ˝ a]�] ˙]]	]

 k]˝ k] + k] ^� �])^�]�] œ] � ] �] n]�]�] ı]]�] n+D
TR 0�]` ˝])+E ˙]�] ˝ a]�] � k] �]]˝ œ] + k]˝]`
k&�] k]E ˝] k] ˙]]	] 
 k]	]] ^� ı])� k]��]) � ]

)]˙] ı]]�] n+D TS � Ÿ] ˝ a]�]� k] �]˘] � +˝]]
gt+E ˙]�] ˝]� �]])` �]]˝ œ] ı g])` 	] + k] ˙]] t4E

˝]�] ˝]� �]+ ı]`æ` +)^�]ä] 	]+™ ^�] k"�]`D V

TT -]� ]�] - n]) ı �]˛�]` ^�]" ˙]] t4� k]E
�]�]) � k] k) �]�& � �]` 	]+™ ^�] œ"� k]D W

TU �]�]) ˝ a]�] � a]& ı]) ˇ�]]	] & k] ^�
+&O� k]Oä�]]&] �]]	 k] - n]) ı]`	 k] X � k] - n])
•ä]&�]` � ` •˘]˝]]- œ] Y k� �]])` �] k]�] � k]
� +™ ˝ a]�+] k) ^&
] &�] 	] ˙]] t4 - n]) �]+
^&	] ˝ a]�] ı]) ı]
]� �]ı]� ˝ k] +` -˘]]	]�
TV o( k& � ` ˝])+ 	] -] ˙]]4D Z /�]O
^
]4 ^� �]+ ^&	] ˇ])˝]` ı]) )+	 k]�]]
 k]
�]�]` 
] k]�] œ] ı]) -] ˙]]4�]]D TW /�]O
^
]4 - t]�] œ] � œ] 	]™& 	] -]	 k] & k] R[ - n])
+) �]å` Ü]]˛ “]	]] - n]) ^�]		]˝] � )˝ k] )+ k] RR

˝]]^� ^˙]	] �]]˝] œ] � ] + k]	]] ˝]�] n+E 0	]

-ˇ�]y SR
R � g]� RSBRRE

RS
S �]) RTBRR

Ü k]
] WBYE R[
T �]` XBW

�]) RTBRSE RT
Ü k]
] XBVZ

U �]˝] R[BSS
�]˝] SUBZ

V �]˝] R[BSZE T[
� g]� RSBWE X

W �]˝] SUBRT
) k]�] VBTE U
/ì] R[BTW
Sı]˝] RBVE W

X � g]� RZBUT
Y &]	] ZBSW

�]˝] STBTXE TY
�]˝] SUBRVE RW

Z �]) RTBRU
R[ �]˝] SUBRZ

�]) RTBRX
� g]� STBSYE
SZ

RR ��] SYBWU
&]	] ZBSW

RS &]	] UBSV

�������������������

g&�])] � q]�]y
R �]˝] SUBSZ

�]) RTBSUE SV
S &]	] XBRT
T �]˝] SUBT[

�]) RTBSW
Ü]� RBX

U �]˝] SUBTSE TT
�]) RTBSYE SZ

V �]˝] SUBTU
�]) RTBT[

W �]˝] SUBTV
�]) RTBTR

X �]�] VBRRE RS
) k]�] RTBRT

Y 	]`˝] RRBU
�]˝] WBSV
R˝]` WBY

Z R^˛] VBSE T
Sı]˝] TBR[

R[ �]˝] SVBRT
�]) RTBTT
R a� ) RWBRT
Rı]˝] VBY

RR ) k]�] RSBRS
/( WBRY
Rı]˝] UBX

� g]� ] SRBRVOTW RXUW



�]�]� k] ˝ a]�] �]˘] �]� k] - n]) o/�]]
] k� � k] k" k�
�]]�]
 k] ] kå )+ �]� k]Ds R

TX /�] ˝])+E �]`� a] ^&
] k� �]�˝]
� o]^&) � œ] ^�]]]˝]] ˛]]E �]�]) )]˝] k�
�]�˝] �]+) � k] �]]+) ˘]	]] ˙]]˝]] - n])
˙ n]˝ g]
] 
]]�] ı]+]å ı]) #+)] � )˝]] ˛]]D
TY �]�] 	] k]�] � o]^&) � œ] 0�]� ` � a]
]
 k]
k� ^	]4 � a]�]+ ˙]	&` 0�] k� ı]]�] -]

˙]]˝ k] ˛ k]D

SS ^�]
]O]�]`) � ` ) k]"` � ] ˝�] k]+])
˙] k] ( �]+ � +	]]˝]] n+E S ı]]�] -]

)+] ˛]]D T S - n]) Ü]ˇ]]
] �]]˙]� - n])
�]]�¾]`E �]`� a] � k] -ı]
 k] )]�˝ k] � k] +"]
]]
˘]]+˝ k] ˛ k] U �]�]) 0
 œ+ 	] k]�] œ] � ] $)
˛]]E /�]^	]4 � k] � k] “/ �]^æ�]] ˝])� `�] gt%æ
) k+ ˛ k]D V T ^( ) � n]˝]]
]E �] g+&] � œ] �]�]]
�]�]] ˙] k] /�� ^)�] k]˝]` � +	]]˝]] ˛]] - n])
^˙]�]� ` ^�]
]˝]` 0
] �]])+ œ] � œ] + k]˝]` ˛]`D W

U �] g+&] ^
]� 	]� ) Ü]ˇ]]
] �]]˙]� œ] - n])
� o]^&) k� �])&]) œ] k� ı]]�] �]�]] - n]) 0
]� k]
/�] �]] k) � œ] �]]˝] � ` ^� �]+ �]`� a] � k] ^� �]
˝])+ ı]� å�]]4D X V ˝]�] � k] �] a+˝]  a]�]
a+4 - n]) 0
+ œ]
 k] � +] ^� � k] 0� k] ˘] t]&`
k� ^�]� k� œ&� k]D Y W �] g+&] )]ä]` + k] �]�]]

- n]) �]`� a] � k] ı]� å�]]
 k] k� ^	]4 k4�]]
�] n]� ] gt%æ
 k] 	]�]] ˙]�] �]`å 0�] k� -]�]O
ı]]�] 
] + k]D

X -�] ^�]
]O]�]`) � ` ) k]"` k�
˝�] k]+]) � ] ^&
] -]�]]E ˙]�] ( �]+ � ]
˙]]
]�]) ˘]æ]�]] ˙]]
]] ˛]]D Z Y �]`� a] 
 k]
ı]˝])�] - n]) � g]+

]] � k] �]+ � +� ) � k]˙]]E
r˙]]- k] - n]) +�]] k) ^	]4 ( �]+ � ] ]]
]]
]]
 k] � ` ˝ n]�]])` � ) k]Ds R[ Z 0
+ œ]
 k]
ı g]!]E r˝ g] � + t] ˘]]+˝]] n+ ^� +�] /�]� `
˝ n]�]])` � œ)Hs R[ 0�]
 k] � +]E r k&] k]I
˙]�] ˝ a]�] �]+) � œ] ˙]]- k]� k] ˝] k] ˝ a]� œ+ 4�
-]&�]` ı]]
]` � ] �]å] 0# ]4 a+4 ^�]	 k]�]]D
0�] k� ı]` k!Oı]` k! 0�] �]) � œ] ˙]]
]] ^˙]�]� œ]

�]+ ˙]]4�]]D R RR ˝ a]�] 0�] �]) k�
�]]^	]� � k] � +
]]E F� a]Í 
 k] ı g]!] n+E r� k]+O
�]]
] œ] � ] �]+ � �])] � + t] n+ ˙]+ t] � Ÿ] -ı]
 k]
˘ k]	] œ] k� �]]˛] ( �]+ � ] ]]
]] ]] t1 HsG
RS ^( ) �]+ ˝ a]� œ+ 1 ı]) � ] 4� �]å]
� �])] ^&]]4�]] ˙] k] �]˙]] a+-] + k]�]]D
�]+ t] /�]� ` ˝ n]�]])` � )
]]Ds RT ˝]�] � k]
^
]� 	] ı] kå - n]) ˙ n]�]] 0�]
 k] �]˝]]�]] ˛]]
# `� � n]�]] +` ı]]�]] - n]) 0
+ œ]
 k] ( �]+ � `
˝ n]�]])` � `D

RU ˙]�] �]+ �]�˝] -]�]]E ˝] k] �]+
-ı]
 k] Ü k]^�]˝] œ] k� �]]˛] ]]
]] ]]
 k]
� n]# ]D� S RV �]`� a] 
 k] 0
]� k] � +]E r� k])`
�]å` ˝]�]

]] ˛]` ^� � Ÿ] a&] � k]	]
 k] � k]
ı]+	 k] ˝ a]�+] k) �]]˛] ( �]+ � ] ]]
]] ]] t1 D
RW ��] œ]^� � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� ˙]�]
˝]� /�]� k] ˙ a]å` +) �]]˝] ı])� k]��]) k� )]˙]
� œ] ı g])` 
] + k] ˙]]4E ˝]�] ˝]� � Ÿ] /� k] ^( )

]+™ ]] t1 �]]Ds RX ^( ) 4� ı�]]	]]
	 k]� ) 0�]
 k] Ü]]˛ “]
]] � œ] ˇ]
�]�]]& ^&�]] - n])
� +]E r/� k] 	] k] - n]) 4� O4� � ) k� /�]� œ]
� k] ı]`- k]D RY /�]^	]4 ^� � Ÿ] ˝ a]�]� k]
� +˝]] gt+ ^� � Ÿ] �]+ &]]O�]^&)] ˝]�] ˝]�
& k]�]])] 
]+™ ı]` t1 �]] ˙]�] ˝]� ı])� k]��])
� ] )]˙] 
]+™ -]˝]]Ds

RZ ^( ) 0�]
 k] 4� ) k]"` 	]` T - n])
Ü]]˛ “]
]] � œ] ˇ]
�]�]]& k&� ) 0� k] ˝] k]å] - n])
�]+ � +˝ k] a+4 0
 œ+ ^&�]]E r�]+ � k] k) �])`)
� ` ^
]�]]
]` n+E U ˙] k] ˝ a]�+])` ]]^˝]) ^&�]]
˙]]
]] n+D V � k])` �]]& � œ] k4�]] +` ^� �]]
� )
]]Ds W S[ ˙]�] � k] �]]�] � ] ]]
]]
]] ˘ a] k� ˝] k] 0�]
 k] ı�]]	]] �]` ^	]�]] - n])
� +]E r�]+ ı�]]	]] 0�] 
]4 � )]) � `
^
]�]]
]` n+ X ^˙]� k] � k] k)  g]
] � k] ı]�� ] ^� �]]
˙]]4�]]E Y 0�]  g]
] � k] ˙] k] ˝ a]�+])` ]]^˝])
�]+]�]] ˙]]
]] n+D Z

SSBRU � �]] r� k]ä] � k] k"� 	]�]]4 � n]#]Ds

-ˇ�]y SR
R �]˝] SUBUS

�]) RTBTV
Ü]� WBRWE RX
Ü]� RWBRV

�������������������

-ˇ�]y SS
S 	 n]
] STBVOY

	 g]� SSBX
� g]+ RTBR

T ^�]� “] RSBTE W

U 	 g]� ZBSS

V �]˝] SRBUVE UW
�]˝] SWBTOV
�]) RUBRE S
	 g]� S[BRZ

W �]˝] SWBRUORW
�]) RUBR[E RR
� g]+ WBX[
� g]+ RTBSE SX
Ü k]�] RBRWE RX

X � g]+ RTBRY

Y ˙]� RRBRS

Z ^�]� “] RSBRUE
RY

�] RWBRE S
�]˝] SWBRX
�]) RUBRS

R[ ^�]� “] RSBY

�������������������

g&�])] � q]�]y
R �]˝] SWBRYE RZ

�]) RUBRTORW

S �]˝] SWBS[
�]) RUBRX

T ^�]� “] RSBY

U R a� ) R[BRW

V /ì] R[BR[
Rı]˝] SBSU

W �]˝] SWBSXE SY
�]) RUBSTE SU
R a� ) RRB
STOSV

X ^�]� “] TRBTR
/ì] XBSS
/ì] YBY

Y ^�]� “] SUBY

Z /ì] ZBRTE RU
Rı]˝] RBRYE RZ

RXUX � g]� ] SRBTXQSSBS[



SR �]�]) k&�] k]I � a]�]� k] �]À])` � )	 k]O
�]]
 k] � ] +]˛] � k] k) �]]˛] � k]ä] ı]) n+D R

SS o/�]]	] � ] � k]"] ˝] k] ˙]] +` )+] n+E
# `� ˙ n]� k] 0�] k� ^
]4 ˝]�] ^� �]] �]�]] n+D S


 k]^� 	] 0�] -]&�]` � ] �] a+˝] � a])] + k]�]]
˙] k] o/�]]	] k� � k] k" k� �]]˛] ^�]��]]�]�]]˝]
� ) k� 0� k] ı]� å�]] k&�]]Is T ST /�]O
^
]4 � k] -]ı]�] � œ] �]]˝] � )	 k] 
]� k] ^�
-]^�]) 0	]� œ] � k] �]+ � n]	] n+ ˙] k] k4�]]
� )	 k]�]]
]] n+D U

SU �]�]) ^( ) 0	] k� �]`˘] /�] �]]˝]
ı]) �])�]]O�])�] �]+�] ^!å �]�]` ^�
0	]� œ] �]�]� k] �]å] ^� � k] �]�]�]] ˙]]4D V

SV �]�]) 0�]	 k] 0	]� k] � +]E r a&^	]�]] k�
)]˙]] 
] k]�] œ] ı]) a+�] ˘]
]]˝ k] Ÿ+ - n]) ˙] k]
-^ˇ]� ]) )�]˝ k] Ÿ+E � k] &]	]` � +
]]˝ k] Ÿ+D W

SW �]�]) ˝ a]� œ+ k4�]] 	]+™ + k]	]] n+D X /�] k�
�]˙]]�]E ˙] k] ˝ a]�]� œ] �]�]� k] �]å] n+ �]+ �]�]� k]
! k]"] �]	 k] Y - n]) ˙] k] -� a]�]] “/ � )˝]] n+E
�]+ � k]�]� ˙ n]�]] �]	 k]D SX /�]^
]4 ^�
� n]	] ä�]]&] �]å] n+E ˙] k] �]]	 k] k� ^
]4 � k]ä]
� k] k"� 
]�]]4 � n]# ] n+ �]] ˙] k] � k]�]] � ) )+]
n+H �]] �]+` 	]+™ ˙] k] � k]ä] � k] k"� 
]�]]4

� n]# ] n+H �]�]) � Ÿ] ˝ a]�+] k) �]`˘] � k]�]�
˙ n]�]] gt+D Z

SY �]�]) ˝ a]�] � k] + k] ˙] k] � k])`
ı])`�]]- œ] R[ k� & n])]	] � k])] �]]˛] k&˝ k]
) k+D RR SZ # `� ˙ n]� k] � k] k) ^ı]˝]] 	 k] � k] k)
�]]˛] 4� � )]) ^� �]] n+E � n]� k] +` � Ÿ] �]`
˝ a]�+] k) �]]˛] )]˙] � ] 4� � )]) � )˝]]
gt+ RS T[ ˝]]^� ˝ a]�] � k] k) )]˙] � œ] � k])`

� k]ä] ı]) �]]- k]Oı]`- k] RT - n]) )]˙]�]^À�] œ]
ı]) � n]#� ) RU /�])]4
] k� RS �] k]¾] œ] � ]
	�]]�] � ) k]D RV

TR �]�] n]	]E �]�] n]	]E k&�]I � n]˝]]	] 	 k]
˝ a]�] 
] k]�] œ] � k] � k] gt+ � ` ˝])+ ( "� 	 k] � `
�] t]�] � ` n+D RW TS �]�]) � Ÿ]	 k] ˝ k] k) ^
]4
^�]		]˝] � ` n+ ^� ˝ g] -ı]	]] ^�]��]]�] �] k] 	]

k&D R ˙]�] ˝ g] ı]�˘]]˝]]ı] � ) k� 
] n]" -]4E
˝] k] -ı]	 k] �]]/�] œ] � k] �]ä]� g]˝] � )	]]Ds S

TT ˝]�] ı]˝])�] 	 k] 0�]� k] � +]E rÜ]� a]E � Ÿ]
˝] k] ˝ k] k) �]]˛] ˙ k]
] ˙]]	 k] - n]) �])	 k] k� ^
]4
�]` ˝ n]�]]) gt+Ds T TU �]�]) 0�]	 k] � +]E
rı]˝])�]E � Ÿ] ˝ a]�]� k] � +˝]] gt+E -]˙] ˙]�]
˝]� ˝ g] � a]� k] ˙]]	]	 k] � k] ˝]`	] �]]) /	]� ]) 	]
� k)�]]E � a]�] “] �] t]�] 	] k&�]]Ds U

TV 0�]	 k] ˘ k]
] œ] � k] �]+ �]` � +]E r˙]�]
� Ÿ]	 k] ˝ a]� œ+ ı n]� k] � ` ˛ n]
]`E �]]	 k] � ` ı] k]"
]`
- n]) ˙ g]^˝]�] œ] k� ^�]	]] � k]˙]] ˛]]E V ˝] k]
�]] ˝ a]� œ+ ^� �]` ˘]`ä] � ` � �]` a+ “/
˛]`Hs 0	+ œ]	 k] � +]E r	]+™Is TW ^( )
0�]	 k] 0	]� k] � +]E r�]�]) -�] ^˙]�] k�
ı]]�] ı n]� k] � ` ˛ n]
]` + k] �]+ 0� k] 
 k] 
 k]
- n]) �]]	 k] � ` ı] k]"
]` �]` )�] 
 k]D ^˙]�] k�
ı]]�] � k] “/ ˝]
]�]]) 	]+™E �]+ -ı]	]]
˘] k]�]] � k]˘]� ) 4� �])`& 
 k]D TX � Ÿ]
˝ a]�]� k] � +˝]] gt+E �]+ ä]Î )` n+ ^� �]+
�]]˝] � a]�] ı]) ı g])` + k] ˙] k] � k] k) �]] k) � œ]
^
]�]` �]�]` ˛]`B F�]+ -ı])]^ˇ]�] œ] � œ]
^�]	]] �]�]]DG W -�] �]+ �]]˝] � a]�] ı]) ı g])`
+ k] )+` n+Ds X TY ˝]�] 0	+ œ]	 k] � +]E
rÜ]� a]E k&�]I �]+ t] & k] ˝]
]�]] œ) Ÿ+Ds 0�]	 k]
� +]E r� k] � ]( ` Ÿ+Ds

TZ ^( ) �]+ �]]+) ^	]� 
]� ) -ı]	 k]
&�˝ g]) k� � a]˝]]^�]� ˙ n]˝ g]	] ı]+]å ı]) �]�]]D
˘ k]
 k] �]` 0�] k� �]]˛] �]4D Y U[ �]+ t]
ı] at+˘]� ) 0�]	 k] 0	]� k] � +]E rÜ]]˛ “]	]] � œ]

]� k] )+ k] ˝]]^� ˝ a]�] ı])`�]] � œ] 	] ı]å k]Ds Z

UR �]+ 0	]� k] a� ! g&) � -]� k] �]�]] - n])
� a]"	 k] k"� � ) �]+ Ü]]˛ “]	]] � )	 k] 
]�]]E
US r k+ ^ı]˝]]E -�]) ˝ k])` �])ä]` + k]E ˝] k]
�]+ ı�]]
]] � k] k) �]]�]	 k] � k] +"] k&D �]�])
� k])` �])ä]` 	]+™ �]_
� ˝ k])` �])ä]` ı g])`

SSBUR � �]] rı]˝˛]) � k] ^˙]˝]	]` g&) œ( � ]
˙]] �]� ˝]] n+E � )`] 0˝]	]` g&)Ds

-ˇ�]y SS
R �]˙] URBZ

�]˝] SWBSR
�]) RUBRY
� g]+ RTBSR

S �]�] VTBXE Y
&]	] ZBSW
Ü k]
] UBSXE SY

T �]˝] SWBSU
U �]˝] SWBSS

�]) RUBRZ
� g]+ RTBSS

V �]) ZBTU
� g]� ZBUW

W �]˝] S[BSVOSX
�]) R[BUSOUU

X Rı]˝] VBSE T
Y � g]� ZBUWOUY
Z �]˝] S[BSY

� g]+ RTBTOV
^( �] SBVOX

R[ /ì] UBRV
RR � g]+ WBWXE WY
RS &]	] XBSX

� g]� RSBTS
S˝]` SBRS
/ì] RSBSY
�]] g� SBV
Ü]� RBW

RT � g]� RTBSZ
� g]+ RXBSU

RU R a� ) WBS
Ü]� SBSWE SX
Ü]� TBSR
Ü]� S[BW

RV �]˝] RZBSY
RW �]˝] SWBTR

�]) RUBSX
Rı]˝] VBY

�������������������

g&�])] � q]�]y
R � g]+ RXBRV
S /ì] RSBRS
T �]˝] SWBTT

�]) RUBSZ
� g]+ RTBTX

U �]˝] SWBTU
�]) RUBT[
� g]� SSBWR
� g]+ RTBTY

V �]˝] R[BZE R[
�]) WBXOZ
� g]� ZBSE T

W �]�] VTBRS
X � g]� RYBTR
Y �]˝] SWBT[

�]) RUBSW
� g]+ RYBR

Z �]˝] SWBUR
�]) RUBTY
� g]� SSBUW

� g]� ] SSBSROUS RXUY



+ k]Ds R UT ˝]�] ��]� “] � k] 4� g&˝] 0�] k�
�]]�]	 k] Ü]� " a+-] - n]) 0�]� ` ^+��]˝]
� t]ˇ]]�]`D S UU 0�]� ] �]	] a&�] - n])
•˘]˝]] � k] k4�]] !
]	]` + k] �]�]] ^� �]+ - n])
ä�]]&] ^�]å^�]å]� ) Ü]]˛ “]	]] � )˝]] )+] T

- n]) 0�]� ] ı]�]`	]] � g]	] � ` � gt] œ& �]	]� )
ä]�]`	] ı]) ^�]) )+] ˛]]D UV ˙]�] �]+
Ü]]˛ “]	]] � ) k� 0# ] - n]) -ı]	 k] ˘ k]
] œ] k�
ı]]�] �]�]]E ˝] k] 0�]	 k] k&�]] ^� � k] �] k] ) k+ ˛ k]
�] œ]^� � k] a&�] k� �]] k) ı]�˝] + k] ˘ a] k� ˛ k]D U

UW 0�]	 k] 0	]� k] � +]E r˝ a]�] �] k] �] œ] ) k+
+ k]H 0# k] - n]) Ü]]˛ “]	]] � )˝ k] )+ k] ˝]]^�
˝ a]�] ı])`�]] � œ] 	] ı]å k]Ds V

UX ˙]�] �]+ �] k]
] +` )+] ˛]]E ˝] k] k&�] k]I
4� �]`å �]+ t] -]�]` ^˙]� k] �] g+&] 	]]�] � ]
�]+ -]&�]` 
]] )+] ˛]]E ˙] k] 0	]
�]])+ œ] � œ] � k] 4� ˛]]D �]+ �]`� a] � k] ˘ g]�]	 k]
k� ^
]4 0�] k� ı]]�] -]�]]D W UY �]�])

�]`� a] 	 k] 0�]� k] � +]E r�] g+&]E �]] ˝ g]
o/�]]	] k� � k] k" � k] ˘ g]�]� ) 0� k] ı]� å�]] )+]
n+Hs UZ ˙] k] 0�] k� �]]˛] ˛ k] ˙]�] 0	+ œ]	 k]
k&�]] ^� �]] + k]	 k]�]]
]] n+E ˝] k] 0	+ œ]	 k] � +]E

rÜ]� a]E �]] +�] 0	] ı]) ˝]
]�]]) ˘]
]] t4Hs
V[ �]+ t] ˝]� ^� 0	]� œ] � k] 4� 	 k] �]+]O
�]]˙]� k� &]�] ı]) ˝]
]�]]) ˘]
]]� )
0�]� ] &]�] t] � ]	] 0å] ^&�]]D X VR �]�])
�]`� a] 	 k] � +]E r�] a+˝] + k] ˘ a]� ]Ds - n])
�]`� a] 	 k] 0�] &]�] � ] � ]	] g!� ) 0� k] # `�
^� �]]D VS ˝]�] �]`� a] 	 k] Ü]ˇ]]	] �]]˙]� œ]
- n]) � o]^&) k� �])&]) œ] - n]) � a]^�]�]]- œ] � k]
˙] k] 0� k] ı]� å	 k] k� ^
]4 �]+ t] -]4 ˛ k]E
� +]E r�]] ˝ a]�] ˝]
]�]] œ) - n]) 
]]^# �] t]

 k]� ) � a]� k] ı]� å	 k] -]4 + k]E �]]	] k] � Ÿ] � k] “/

 a] k")] gt+H Y VT ˙]�] � Ÿ] +) ^&	] ˝ a]�+] k)
�]`˘] � o]^&) � œ] + k]˝]] ˛]]E Z ˝]�] ˝ a]�]	 k] � a]� k]
+]˛] 	]+™ 
]�]]�]]D R[ �]�]) �]+ �]˝]
˝ a]�+])] n+ - n]) -�]` o-ˇ]� ]) � ] )]˙] ˘]
]
)+] n+Ds RR

VU ˝]�] 0	+ œ]	 k] 0� k] ^�])�˝]]) � )
^
]�]] R - n]) �]+]�]]˙]� k� �]) 
 k] �]4D
�]�]) ı]˝])�] a� ! g&)` ı]) )+˝ k] a+4
0	]� ] ı]`!] � )˝]] )+]D S VV ˙]�] � k]
- t]�]	] k� �]`˘] -]�] ˙]
]]� ) 4� O
�]]˛] � n]# �]4E ˝] k] ı]˝])�] �]` 0	] k� �]`˘]
� n]# ] a+-] ˛]]D T VW �]�]) 4� &]�]`
	 k] 0� k] -]�] k� �]]�]	 k] � n] k# k&�]]D 0�]	 k]
0� k] �] n]) � k] k&�]] - n]) � +]E r�]+ -]&�]`
�]` 0�] k� �]]˛] ˛]]Ds VX �]�]) 0�]	 k]
�]+ � +˝ k] a+4 /	]� ]) � ) ^&�]]E r� Ÿ] 0� k]
	]+™ ˙]]	]˝]]Ds VY ˛] k]å` +` k&) �]]&
^� �]` - n]) 	 k] 0� k] k&�]� ) � +]E r˝ g] �]`
0	]� œ] � k] 4� n+Ds �]�]) ı]˝])�] 	 k] � +]E
r	]+™ �] “/E � Ÿ] 	]+™ gt+Ds U VZ ^( )
� )`�] 4� � o] k" �]]&E 4� - n]) -]&�]`
ä] k]) k&� ) �]+ � +	 k] 
]�]]E r� k]�]� �]+
-]&�]` �]` 0�] k� �]]˛] ˛]] �] œ]^� �]+
4� �]
]`
]` n+Is W[ �]�]) ı]˝])�] 	 k]
� +]E r� Ÿ] 	]+™ ˙]]	]˝]] ˝ g] �]] � + )+]
n+Ds �]+ �] k]
] +` )+] ˛]] ^� 0�]` �]å`

4� � a]� �] 	 k] �] t]�] &` WR - n]) Ü]� a] 	 k]
� a]å� ) �]`ˇ k] ı]˝])�] � k] k&�]] - n]) ı]˝]O
)�] � k] Ü]� a] � ` �]+ �]]˝] �]]& -]�]`E
r-]˙] � a]� �] k� �] t]�] k&	 k] � k] ı]+
 k]E ˝ g] ˝]`	]
�]]) � a]� k] ˙]]	]	 k] � k] /	]� ]) � ) k&�]]Ds V

WS - n]) �]+ �]]+) ˙]]� ) g( "O g( "� )
) k]	 k] 
]�]]D

WT ^˙]	] -]&^�]�] œ] 	 k] �]`� a] � k] ^+)]O
�]˝] � œ] ^
]�]] ˛]]E � k] 0�]� ` ^�]

]`
0å]	 k] W - n]) 0� k] �]])	 k] 
]� k]D X WU � k]
0�]� ] � at]+ %� � ) 0�]� k] ı g]!	 k] 
]� k]E
r�]^�]��]�]]�]` � )I ˝ a]� k] ^� �]	 k] �]])]Hs
WV � k] 0�] k� �]] k) � œ] �] a+˝]O�]` •	]&] � `
�]]˝ œ] � +	 k] 
]� k]D

WW ˙]�] ^&	] ^	]� 
] -]�]] ˝] k] 
] k]�] œ]
k� � a]^�]�]]- œ] � ` �]�]] /� ¹] a+ “/E Y

^˙]�]� œ] Ü]ˇ]]	] �]]˙]� - n]) �]]�¾]` �]` ˛ k]D

-ˇ�]y SS
R �]˝] WBR[

�]˝] SWBTZ
�]) RUBTW
� g]+ VBT[
� g]+ WBTY

S R)] RZBVE X
&]	] R[BRYE
RZ
�]˝] UBRR

T � g]+ RSBSX
/ì] VBX

U �]˝] SWBU[
�]) RUBTX

V �]˝] SWBUR
�]) RUBTY
� g]� SSBU[

W �]˝] SWBUXOV[
�]) RUBUTOUW
� g]+ RYBSE T

X �]˝] SWBVRE VS
�]) RUBUX
� g]+ RYBR[E RR

Y �]˝] SWBVVE VW
�]) RUBUYE UZ

Z � g]� RZBUX

R[ � g]+ XBT[

RR � g]+ RZBRR

�������������������

g&�])] � q]�]y
R �]�] VTBX

Ü k]
] YBTS

S �]˝] SWBVXE VY
�]) RUBVTE VU
� g]+ RYBRV

T �]˝] SWBWZOXV
�]) RUBWWOXS
� g]+ RYBRY

U � g]+ RYBSVOSX

V �]˝] SWBXV
�]) RUBXS

W �]˙] SSBX

X �]�] V[BW
�]�] VTBV
�]˝] SWBWXE WY
�]) RUBWV

Y �]˙] SBS
�]˝] SXBR
�]) RVBR
Ü k]
] UBSW

RXUZ � g]� ] SSBUTOWW



� k] 0� k] -ı]	]` �]+]�]�]] k� �]�]	] � œ] 
 k] �]4
- n]) 0�]� k] ı g]!	 k] 
]� k]E WX r-�]) ˝ g]
�]�]`+ n+E ˝] k] +� œ] �]˝]] k&Ds R �]�]) 0�]	 k]
� +]E r-�]) � Ÿ] ˝ a]� œ+ �]˝]] t1 ˝] k] �]` ˝ a]�]
+)^�]ä] �]� `	] 	]+™ � ) k]� k]D WY - n])
-�]) � Ÿ] ˝ a]�]� k] �]�]]
] � tÎ E ˝] k] ˝ a]�]
� a]� k] ˙]�]]�] 	]+™ & k]� k]D WZ �]�]) -�]
� k] o/�]]	] � ] � k]"] S ı])� k]��]) k� �]_˝]O
�]]
]` &] t4 +]˛] � n]# ] a+-] + k]�]]Ds T

X[ �]+ � a]	]� ) 0	] �]�]	 k] � +]E r˝] k]
�]] ˝ g] ı])� k]��]) � ] � k]"] n+Hs 0�]	 k]
� +]E r˝ a]�] � a]& � + ) k+ + k] ^� � Ÿ] gt+Ds
XR 0	+ œ]	 k] � +]E r-�] +� œ] - n]) �]�]]+`
� ` �]] ä]Î )˝] n+H +�]	 k] � a]& /�] k� � at]+
� k] � a]	] ^
]�]] n+Ds U

ST ˝]�] � k] �]�]O k� O�]�] 0 k# - n])
0� k] ı]`
]]˝ a]�] k� ı]]�] 
 k] �]4D V

S �]+ t] ı] at+˘]� ) � k] 0�] ı]) /
]ä]]�]

]�]]	 k] 
]� k]E W r�]+ -]&�]` +�]] k) )]� �" � k]
�]�]]�]˝] k� ^
]4 �]å� ]˝]] n+E �]î]]" � � k]
� ) k&	 k] � k] �]	]] � )˝]] n+ X - n]) � +˝]] n+
^� � Ÿ] �]�]`+ gt+E � Ÿ] )]˙]] gt+Ds Y T ˝]�]
ı]`
]]˝ a]�] 	 k] 0�]� k] ı g]!]E r�]] ˝ g] �] g+^&�] œ]
� ] )]˙]] n+Hs ˙]�]]�] � œ] �]`� a] 	 k] � +]E
r˝ g] � a]& � + )+] n+Ds Z U ˝]�] ı]`
]]O
˝ a]�] 	 k] Ü]ˇ]]	] �]]˙]� œ] - n]) �]])` �]`å
� k] � +]E r� a]� k] /�] -]&�]` � œ] � k] “/ & k]�]
	]ä]) 	]+™ -]˝]]Ds R[ V �]�]) � k] - n])
�]` ä] k]) k&� ) � +	 k] 
]� k]E r�]+ �]] k) �] g+O
^&�]] � œ]E �]
]`
] � k] 
 k]� ) /�] ˙]�]+
˝]� 
] k]�] œ] � k] ^�]�]]O^�]�]]� ) �]å� ]
)+] n+Ds W �]+ � a]	]� ) ı]`
]]˝ a]�] 	 k]
ı g]!] ^� �]] �]+ -]&�]` �]
]`
]` n+
X - n]) �]+ ı]� ] � ) 
 k]	 k] k� �]]& ^�
�]`� a] 0�] /
]] k� � k] n+ ^˙]�] ı]) k+) k] k&�] � ]
-^ˇ]� ]) n+E RR 0�]	 k] 0� k] k+) k] k&�] k� ı]]�]

STBS � � g]	]]	]` � œ] r n� �])Ds

� k]˙] ^&�]]D k+) k] k&�] 0	] ^&	] œ] �]Î �]
 k]�]
� œ] ˛]]D

Y �]`� a] � k] k&�]� ) k+) k] k&�] �] a+˝] � a]�]
a+-] /�]^
]4 ^� �]+ 4� -)� k] � k]

0� k] k&�]	]] ˘]]+˝]] ˛]]D k+) k] k&�] 	 k] 0�] k�
�]] k) � œ] �] a+˝] a� ! � a]	]] ˛]] R - n]) 0��]`&
� ) )+] ˛]] ^� �]`� a] 0�] k� �]]�]	 k] � k] “/
˘]�]˝� ]) ^&�]]4�]]D Z /�]^
]4 k+) k]O
k&�] 0�]� k] �] a+˝] k&) ˝]� �]�]]
] � )˝]]

)+]E �]�]) �]`� a] 	 k] � k] “/ ˙]�]]�] 	]+™
^&�]]D S R[ 
 k]^� 	] Ü]ˇ]]	] �]]˙]� - n])
�]]�¾]` ˝ n]�] � œ] -] �]4 - n]) �] kå + k]O+ k]� )
0�] ı]) /
]ä]]�] 
]�]]	 k] 
]� k]D RR ˝]�]
k+) k] k&�] 	 k] -ı]	 k] � n]^	]� œ] k� �]]˛] ^�]
]O

� ) 0�]� ` � k]/ää]˝]` � ` T - n]) 0� k] 4�
�]]	]&]) � ı]å] ı]+	]]� ) 0�]� ` ^�]

]`
0å]�]` U - n]) 0� k] �]]ı]�] ı]`
]]˝ a]�] k� ı]]�]
� k]˙] ^&�]]D RS 0�]` ^&	] k+) k] k&�] - n])
ı]`
]]˝ a]�] k� �]`˘] & k]�˝]` + k] �]�]`E ˙]�]^�
-�] ˝]� 0	]� œ] a&��]	]` ˛]`D

RT ^( ) ı]`
]]˝ a]�] 	 k] Ü]ˇ]]	] �]]˙]� œ]E
-^ˇ]� ]^)�] œ] - n]) 
] k]�] œ] � k] /� ¹] ^� �]]
RU - n]) 0	]� k] � +]E r˝ a]�] /�] -]&�]`
� k] � k] k) ı]]�] �]+ � +� ) 
]]4 ^� �]+

] k]�] œ] � k] �]�]]�]˝] � )	 k] k� ^
]4 �]å� ]
)+] n+D k&�] k]I � Ÿ]	 k] ˝ a]�+] k) �]]�]	 k] /�]� k]
�]�]]
]O˙]�]]�] ^� 4E �]�]) ˝ a]�] /�] ı])
˙] k] /
]ä]]�] 
]�]] ) k+ + k] 0�]� ] � a]� k]
� k] “/ �]� g]˝] 	]+™ ^�]
]]D V RV �]+ t] ˝]�
^� k+) k] k&�] � k] �]` � k] “/ �]� g]˝] 	]+™
^�]
]]E /�]^
]4 0�]	 k] /� k] �]]ı]�] +�]] k)
ı]]�] � k]˙] ^&�]] n+D /�]	 k] k4�]] � k] “/ � ]�]
	]+™ ^� �]] ^� /� k] �] n]˝] � ` �]ä]] &` ˙]]4D
RW /�]^
]4 � Ÿ] /� k] � k] kå 
]�]�]]� ) � W

! k]å k&˝]] gt+Ds RX �P RY �]�])
�]])` �]`å ^˘]

]] 0# `E r/�] -]&�]` � k]

STBRW ��]]yE r�]ä]] k&� )Ds STBRX
�-^˝]y � T k&� œ]D

-ˇ�]y SS
R �]˝] SWBWT

�]) RUBWR

S &]	] XBRT

T �]˙] RR[BR
�]˝] SWBWU
�]) RUBWS
Ü k]
] SBTSE TT
Ü k]
] XBVV
) k]�] YBTU
a� �] TBR

/ì] RBT

U �]˝] SWBWV
�]) RUBWT

�������������������

-ˇ�]y ST
V �]˝] SXBS

�]) RVBR
� g]+ RYBSY

W �]˙] TVBRR

X �]) RSBRX

Y � g]+ RYBTW

Z �]˝] SXBRR

R[ � g]+ RYBTY
/ì] XBSW
Rı]˝] SBSRE SS

RR � g]� TBR

�������������������

g&�])] � q]�]y
R �]˝] RUBR

�]) WBRU
� g]� ZBXOZ

S �]�] VTBX

T �]�] VTBT

U �]˙] SSBX

V � g]+ RYBTY

W �]˝] SXBSW
� g]+ RZBR

� g]� ] SSBWXQSTBRY RXV[



�]]) $]
]� - n]) +�]] k) ^
]4 �])-��]] � k]
^)+] � ) k&Is R RZ L�])-��]] � k] �]+)
� œ] �]�]]�]˝] - n]) � ˝
] � )	 k] � ` �]˙]+ � k]
˙ k]
] � œ] $]
]] �]�]] ˛]]DM S[ 4� �]])
^( ) ı]`
]]˝ a]�] 	 k] �]`å � k] �]]˝] � ` �] œ]^�
�]+ �]`� a] � k] ^)+] � )	]] ˘]]+˝]] ˛]]D S

SR ˝]�] � k] ˘]`�]O˘]`�]� ) � +	 k] 
]� k]E
r/� k] � ]# ı]) 
]"� ] k&I � ]# ı]) 
]"� ]
k&Is T SS 0�]	 k] ˝]`�])` �]]) 0	]� k] � +]E

r�] œ]E /�] -]&�]` 	 k] k4�]] �]] � a])] ^� �]]
n+H /�]	 k] k4�]] � k] “/ � ]�] 	]+™ ^� �]] ^�

/� k] �] n]˝] � ` �]ä]] &` ˙]]4D /�]^
]4 � Ÿ]
/� k] � k] kå 
]�]�]]� ) � ! k]å k&˝]] gt+Ds
ST �]�]) � k] -ı]	]` �]]˝] ı]) - kå ) k+ - n])
ä] k])Oä] k]) � k] ^˘]

]]� ) � +	 k] 
]� k] ^�
0� k] �]]) $]
]] ˙]]4D� 0	]� ] ^˘]

]]	]]
�]æ˝]] +` �]�]]D U SU /�]^
]4 ı]`
]]˝ a]�]
	 k] �]+ n( �]
]] � a]	]]�]] ^� 0	]� ` �] t]�] ı g])`
� ` ˙]]4D SV 0�]	 k] 0�] -]&�]` � k] ˝] k]
^)+] � ) ^&�]]E ˙] k] �]�]]�]˝] - n]) � ˝
]
k� /
]ä]]�] � œ] ˙ k]
] � œ] ˛]] - n]) ^˙]�]� `


] k]�] �] t]�] � ) ) k+ ˛ k]E ˙]�]^� 0�]	 k] �]`� a]
� k] 0	] k� +�]]
 k] � ) ^&�]] ˝]]^� � k] 0�] k�
�]]˛] ˙] k] ˘]] k+ � œ)D

SW ˙]�] � k] 0� k] 
 k] ˙]] ) k+ ˛ k]E ˝] k]
0	+ œ]	 k] �]�] n]	] 	]]�] k� 4� -]&�]`
� k] ı]� å] ˙] k] a� k)	 k] � ] )+	 k]�]]
]] ˛]]
- n]) k&+]˝] � k] -] )+] ˛]]D 0	+ œ]	 k]
�]]˝]	]] � ] � ]# � 0�] ı]) )�] ^&�]] ^�
�]+ 0� k] 0# ]� ) �]`� a] k� ı]` k!Oı]` k!
˘]
 k]D V SX 0�] k� ı]` k! 
] k]�] œ] � ` �]å`
�]`å ˘]
] )+` ˛]` ^˙]�]� œ] - n])˝ œ] �]`
˛]™E ˙] k] a&�] k� �]] k) !]˝]` ı]`" )+`
˛]™ - n]) 0�] k� ^
]4 ^�]
]�]O^�]
]�]O
� ) ) k] )+` ˛]™D SY �]`� a] 	 k] ı]
]"� )

STBRY ��]]yE r� k] � k] ˙]]Ds STBSS ��]]yE
r�]ä]] k&� )Ds STBST � �]] r� ]# ı]) �]])
$]�]] ˙]]4Ds STBSW ��]&]�]�]` k&� œ]D

0	] - n])˝] œ] � k] k&�]] - n]) � +]E r�]Î O
�]
 k]�] � ` � k]^"�] k]E � k] k) ^
]4 �]˝] ) k]- k]D
/�] k� �]˙]]�]E -ı]	 k] - n]) -ı]	 k] �]˘˘] œ] k�
^
]4 ) k]- k]D R SZ �] œ]^� k&�] k]I � k] ^&	]
-] ) k+ Ÿ+ ˙]�] 
] k]�] � œ+� k]E F� a]�]` Ÿ+ � k]
- n])˝ œ] ˙] k] �] t]�] Ÿ+ - n]) ^˙]	+ œ]	 k] ^� �]`
�]˘˘ k] � k] ˙]	�] 	]+™ ^&�]] - n]) ^� �]` � k]
g&ˇ] 	]+™ ^ı]
]]�]]IG S T[ ˝]�] � k] ı]+]å œ]

� k] � +	 k] 
]� œ]� k]E F+�] ı]) ^�]) ı]å k]IG
- n]) ı]+]^å�] œ] � k] � œ+� k]E F+� œ] %� 
] k]IG T

TR ˙]�] ı k]å +)] n+ ˝]�] � k] k4�]] � ) ) k+
Ÿ+E ˝] k] 0�] �]˝] �]] � œ)� k] ˙]�] �]+ � g]�]

˙]]4�]]Hs
TS 0�] k� �]]˛] & k] - n]) -]&^�]�] œ]

� k]E ˙] k] -ı])]ˇ]` ˛ k] �]]) $]
]	 k] k� ^
]4

 k] ˙]]�]] ˙]] )+] ˛]]D U TT ˙]�] � k]
�] k]ı]å` � +
]]	 k]�]]
]` ˙]�]+ ı]) ı] at+˘ k]E V

˝] k] �]+ t] 0	+ œ]	 k] �]`� a] � k] & k] -ı])]^ˇ]�] œ] k�
�]]˛] � ]# ı]) # œ]� ^&�]]D 4� -ı])]ˇ]`
0�] k� &]�]™ ˝])( ˛]] - n]) g&�])] �]]�]™
˝])( D W TU �]�]) �]`� a] � + )+] ˛]]E
r^ı]˝]]E /	 œ+ �]]( � ) k& �] œ]^� � k] 	]+™
˙]]	]˝ k] ^� � k] �]] � ) ) k+ Ÿ+Ds 0	+ œ]	 k]
0�] k� � ı] kå -]ı]�] � œ] �] t]"	 k] k� ^
]4
^˘]^¹�] t] $]
]™D X TV - n]) 
] k]�] �]+ t]
�] kå k&�] ) k+ ˛ k]D �]�]) 0	] k� ˇ]� “]O-^ˇ]O
� ])`� �]+ � +� ) 0�]� ` ^�]

]` 0å]˝ k]
) k+E r/�]	 k] g&�]) œ] � k] ˝] k] �]˘]]�]]D - n])
-�]) �]+ ı])� k]��]) � ] � k]˙]] a+-] �]�]`+
- n]) 0�]� ] ˘ a]	]] a+-] n+E ˝] k] -�] � a]& � k]
�]˘]]4Ds Y TW �]+ t] ˝]� ^� � n]^	]� œ] 	 k]
�]` 0�]� ` ^�]

]` 0å]�]` - n]) 0� k] �]¸`
&]�]O�]^&)] k&˝ k] a+4 Z � +]E TX r-�])
˝ g] �] g+^&�] œ] � ] )]˙]] n+E ˝] k] � a]& � k] �]˘]]

 k]Ds TY - n]) 0�] k� 1 ı]) �]+ ^
]�]O
� ) 
]�]] ^&�]] �]�]]E r�]+ �] g+^&�] œ] � ]
)]˙]] n+Ds R[

STBTV ��]]yE r�]]�]� Ds

-ˇ�]y ST
R �]˝] SXBS[E SR

�]) RVBRR
� g]+ RYBU[

S �]˝] SXBSSOSW
�]) RVBRSORV
� g]+ RZBRS

T � g]+ RZBW

U � g]+ RZBRVE RW

V �]) RVBSR
� g]+ RZBRX

�������������������

g&�])] � q]�]y
R �]) RTBRX

S �]˝] SUBRZ
� g]� SRBST

T + k] R[BY

U �]�] VTBRS
�]˝] SXBTY

V �]˝] SXBTT

W � g]+ RZBRXE RY

X �]˙] SSBRY
�]˝] SXBTV
�]) RVBSU
� g]+ RZBSU

Y �]˙] SSBXE Y
�]˝] SXBUSE UT
�]) RVBTR

Z �]˙] WZBSR

R[ �]˝] SXBTX
�]) RVBSW
� g]+ RZBRZ

RXVR � g]� ] STBRZOTY



TZ ˝]�] 0�] k� �]]˛] 
]"� ]4 �]4 4�
-ı])]ˇ]` 	 k] 0� k] ˝]]	]] �]])]E R r˝ g] ˝] k]
�]�]`+ n+ 	]H ˝] k] ^( ) � a]& � k] �]˘]]
- n]) +� œ] �]`Ds U[ ˝]�] g&�] k) -ı]O
)]ˇ]` 	 k] 0� k] $ t]"]E r�]] ˝ a]� k] ı])O
� k]��]) � ] ä])] �]` $) 	]+™E ˙]�]^� ˝ g]
�]` �]+` �]ä]] ı]] )+] n+H UR +� œ] ˙] k]
�]ä]] ^�]
]` �]+ �]+` n+E �] œ]^� +�]	 k] ˙] k]
� ]�] ^� 4 Ÿ+ 0	+™ � ] o-˙]]�] � a]�]˝] ) k+
Ÿ+D �]�]) /�] -]&�]` 	 k] ˝] k] a� ! � a])] 	]+™

^� �]]Ds US ^( ) 0�]	 k] � +]E r�]`� a]E
˙]�] ˝ g] -ı]	 k] )]˙] � œ] S -]4 ˝] k] � a]� k] �]]&
� )	]]Ds UT ˝]�] �]`� a] 	 k] 0�]� k] � +]E
r� Ÿ] -]˙] ˝ a]�]� k] �]˘] � +˝]] gt+E ˝ g] � k] k) �]]˛]
^( )& n]�]� � œ] + k]�]]Ds T

UU �]+ ^&	] � ] � )`�] !# ] � o]"]�
˛]]E ^( ) �]` ı g] k) k&�] � œ] o-ˇ]� ]) !]
�]�]] - n]) 	] n]� œ] � o] k" � ˝]� !]�]] )+] U

UV �] œ]^� � g])˙] 	 k] ) n]�]	]` k&	]] � o]& � )
^&�]]D ˝]�] � o]^&) � ] ı])&] V �]`˘] � k] ( "O
� ) & k] a"� kå + k] �]�]]D W UW �]`� a] ä] k])
� k] ^˘]

]]�]] - n]) 0�]	 k] � +]E r^ı]˝]]E � Ÿ]
-ı]	]` ˙]]	] ˝ k] k) +�]]
 k] � )˝]] gt+Ds X �]+
� +	 k] k� �]]& 0�]	 k] &�] ˝] k]å ^&�]]D� Y

UX ˙] k] a� ! a+-] ˛]] 0� k] k&�]� ) � k]	]]O
-( �]) 	 k] ı])� k]��]) � ` �]å] “/ � ` - n])
� +]E r�]+ �]]� “/ 4� 	 k]� o/�]]	] ˛]]Ds Z

UY �]+ t] ˙]�]] �]`å 	 k] ˙]�] �]+ �]�] k&�]]E
˝] k] � k] !]˝]` ı]`"˝ k] a+4 �]) 
] n]" �]4D
UZ /˝]	]] +` 	]+™E 0�]� ` ˙]]	]Oı]+˘]]	]O
�]]
 k] �]�] 
] k]�] a� ! g&)` ı]) �] kå ˛ k]D - n])
˙] k] - n])˝ œ] �]
]`
] � k] 0�] k� �]]˛]O�]]˛]
-]�]` ˛]™E � k] �]` �]å` + k]� ) �]+ �]�] k&�]
)+` ˛]™D R[

STBUT ��]&]�]�]` k&� œ]D STBUU � �]]	]`
& k]ı]+) � )`] RS ]˙ k]D � �]]	]` & k]ı]+)
� )`] T ]˙ k]D STBUW � �]] r-]^�])` �] t]�]
�]`Ds

V[ �]+ t] � g]� a]( 	]]�] � ] 4� -]&�]`
˛]]E ˙] k] ˇ]� “]O�]�]]� � ] �]&��] - n])
4� -˘!] - n]) 	 k]� o/�]]	] ˛]]D R

VR L0�]	 k] ˇ]� “]O-^ˇ]� ]^)�] œ] � ` �]]^ä]�]
- n]) 0	] k� � ]�] � œ] 0	]� ] �]]˛] 	]+™ ^&�]]
˛]]DM �]+ �] g+^&�]] k� 
] k]�] œ] k� 4� �]+)
-^)�]^˝]�]]+ � ] )+	 k]�]]
]] ˛]] - n]) ı])O
� k]��]) k� )]˙] k� -]	 k] � ] o/˝]ä]]) � )
)+] ˛]]D VS �]+ ı]`
]]˝ a]�] k� �]]�]	 k]
�]�]] - n]) 0�]	 k] �]`� a] � ` 
]]�] �] t]�]`D
VT 0�]	 k] 0�]� ` 
]]�] 	]`˘ k] 0˝]])` S - n])
0� k] �]^æ�]] �]
]�]
] � œ] 
]ı k]"� ) ˘]¸]	]
� œ] �] k]&` �]�]` � ì]� � œ] )�]]E T ^˙]�]� œ]
-�] ˝]� � k] “/ 
]]�] 	]+™ )�]` �]�]`
˛]`D VU �]+ ˝ n]�]])` � ] ^&	] ˛]] U - n])
�]�˝] V � a]Î + k]	 k]�]]
]] ˛]]D VV �]�]) ˙] k]
- n])˝ œ] �]`� a] k� �]]˛] �]
]`
] � k] -]�]` ˛]™E
� k] �]` ı]` k!Oı]` k! �]�]™ - n]) 0	+ œ]	 k] � ì]�
� k] -˘!` ˝])+ k&�]] - n]) �]+ �]` k&�]]
^� 0�]� ` 
]]�] n� � k] )�]` �]�]` ˛]`D W

VW ^( ) � k] 
] n]" �]�]™ ˝]]^� �]�]]
 k] - n])
� a]�]� g]&]) ˝ k]
] ˝ n]�]]) � œ)D �]�]) + t]E ˙ n]�]`
-]�]] ˛]`E 0	+ œ]	 k] �]�˝] k� ^&	] -])]�]
^� �]]D X

SU 
 k]^� 	] +�˝ k] k� ı]+
 k] ^&	]E � k]
- n])˝ œ] ˝ n]�]]) ^� 4 a+4 � a]�]� g]O

&]) �]�]]
 k] 
 k]� ) � a]�]+O� a]�]+ � ì]�
ı]) -]�]™D Y S �]�]) 0	+ œ]	 k] k&�]] ^�
� ì]� k� � at]+ ı]) )�]] �]�]] ı]˝˛])
g&) 
 a]æ� ] a+-] n+D Z T o-&) ˙]]	 k] ı])

0	 œ+ �]+ t] Ü]� a] �]`� a] � ` 
]]�] 	]+™
^�]
]`D R[ U ˙]�] � k] /�] �]]˝] � k] 
 k]� )
�]å` 0
]�]	] � œ] ˛]™E ˝]�]` -˘]]	]� & k]
-]&�]` 0	] k� ı]]�] -] �] kå a+4 ^˙]	] k�
� ı] kå ˝ k]ä] ˘]�]� ) k+ ˛ k]D V � k] - n])˝ œ]

STBV[ � �]] r�]+]�]�]]Ds STBVTE VVC
SUBRE S � �]] r��]])� � ì]Ds

-ˇ�]y ST
R �]˝] SXBUU

�]) RVBTS

S � g]� RBTSE TT

T �]�] RRBW
�]�] TVBR
�]�] WVBRX
Ü k]
] SUBRV
Ü]� SRBR

U �]˝] SXBUV
�]) RVBTT

V ^	]� “] SWBTROTT

W /ì] R[BRZE S[

X �]˙] TRBV

Y �]˝] SXBV[

Z �]˝] SXBVU

R[ �]˝] SXBVVE VW
�]) RVBU[E UR
� g]� YBSE T

�������������������

g&�])] � q]�]y
R �]˝] SXBVXOW[

�]) RVBUTOUW
� g]+ RZBTY

S ��] SRBSSE ST

T �]�] VTBZ

U �]) RVBUS
� g]+ RZBUS

V ^	]� “] S[BZE R[
��] VBRTE RU

W �]˝] SXBWR
�]) RVBUX

X ^	]� “] RWBSZ
^	]� “] S[BZE R[
^	]� “] TRBRV
��] VBRS

�������������������

-ˇ�]y SU
Y �]˝] SYBR

�]) RWBRE S
� g]+ S[BR

Z �]˝] SYBS
�]) RWBU

R[ �]) RWBV

� g]� ] STBTZQSUBV RXVS



$) �]�]™ - n]) -ı]	]] ^�]) 	]`˘ k] � a]� ]4
)+™D ˝]�] 0	] -]&^�]�] œ] 	 k] � +]E r˙] k]
•ä]&] n+E 0� k] ˝ a]�] �] k) a+- œ] k� �]`˘] �] œ]
gt%æ )+` + k]H R W �]+ �]+ t] 	]+™ n+ �]_
�

0� k] •ä]&] � ) ^&�]] �]�]] n+D �]]& � ) k]E
˙]�] �]+ �]
]`
] � œ] +` ˛]] ˝] k] 0�]	 k] ˝ a]�]� k]
�]] � +] ˛]] X ^� ä]Î )` n+ ^� o/�]]	]
� ] � k]"] ı]]^ı]�] œ] k� +�]]
 k] ^� �]] ˙]]4
- n]) � ]# ı]) 
]"� ]� ) �]]) $]
]] ˙]]4E
�]�]) ^( ) ˝]`�] k) ^&	] •ä]&] + k] ˙]]4Ds S

Y ˝]�] 0	 œ+ 0�]� ` � k] �]]˝ œ] �]]& -]�]™ T

Z - n]) � k] � ì]� � k] 
] n]" -]�]™ - n])
/	] �]])` �]]˝] œ] � ` �]�]) 0	] ��]])+ œ] � k]
- n]) �]]� ` �]�]` � k] &`D U R[ � k] - n])˝ œ]
˛]™E �]^)�]�] �]�]&
]`	]`E �] k]-		]] - n])
�]] g� �] � ` �] t] �]^)�]�]D 0	] k� �]]˛] g&�])`
- n])˝ œ] �]` ˛]™ ^˙]	+ œ]	 k] Ü k]^�]˝] œ] � k] � k] �]]˝ œ]
�]˝]]�]™D RR �]�]) Ü k]^�]˝] œ] - n]) g&�] k)
˘ k]
] œ] � k] � k] �]]˝ œ] 4� &�] �]� �]]�] 
]�]™
- n]) 0	+ œ]	 k] /	] - n])˝] œ] � ] �]� `	] 	]+™
^� �]]D

RS 
 k]^� 	] ı]˝])�] 0# ] - n]) � ì]�
� ` ˝])( & n]å]D 0�]	 k] � a]� � ) � ì] k�

o-&) k&�]] ˝] k] �]+ t] ^�] “( �]
]�]
] � ]
� ı]å] ı]å] ˛]]D /�]^
]4 ˙] k] a� ! a+-]
˛]]E 0�] ı]) �]+ �]	]O+`O�]	] ˝]]˙˙ a]�]
� )˝]] a+-] ˘]
]] �]�]]D

RT �]�]) k&�] k]I 0�]` ^&	] & k] ˘ k]
 k]
/��]]1 �] 	]]�] k� 4� �] t]�] ˙]] ) k+ ˛ k]E ˙] k]
�]Î �]
 k]�] � k] � )`�] RR ^� 
] k]�]`") � g&)
n+D RU ˙] k]O˙] k] a+-] ˛]]E 0�] k� �]] k) � œ]

� k] 4� O g&�] k) � k] �]]˝] � ) ) k+ ˛ k]D
RV ˙]�] � k] /�] �]] k) � œ] 4� O g&�] k) � k]

˘]˘] “] � ) ) k+ ˛ k]E ˝] k] � a]& �]`� a] 0	] k� ı]]�]

SUBZE RSE SSE SU � �]] r��]])� � ì]Ds
SUBRT ��]]yE rW[ �˝]]^&�] n]	]Ds 4�
�˝]]^&�] n]	] RYV �]`y LW[WyZV a( "M k� ])]O
]) ˛]]D -^˝]y �]RU k&� œ]D

-]�]] - n]) 0	] k� �]]˛]O�]]˛] ˘]
]	 k] 
]�]]
RW �]�]) � k] 0� k] ı]+˘]]	] 	]+™ ı]]4D R

RX 0�]	 k] 0	]� k] ı g]!]E r˝ a]�] ˘]
]˝ k]O˘]
]˝ k]
4� O g&�] k) � k] ^� �] �]] k) � œ] �]+�] � ) ) k+
+ k]Hs ˝]�] � k] Í � �]4E 0	] k� ˘ k]+ k) ı])
0&]�]` !]�]` a+ “/ ˛]`D RY _
]� a]ı]]�]
	]]�] k� ˘ k]
 k] 	 k] 0�]� k] � +]E r�]] ˝ g] �]Î O
�]
 k]�] � œ] - k� 
]] )+	 k]�]]
]] � k] “/ ı]) k&�]`
n+ - n]) 	]+™ ˙]]	]˝]]� ^� /�] �]+) � œ]

/	] ^&	] œ] �]]O�]] a+-] n+Hs RZ ˝]�]
0�]	 k] 0	]� k] ı g]!]E r�]] a+-] n+Hs
0	+ œ]	 k] � +]E r�]] ˝ g]	 k] 	]+™ � a]	]] ^�
�]`� a] 	]]�])` S k� �]]˛] �]]O�]] a+-]H
0�]	 k] k4� k]O k4� k] �]_˝]�]]
]` � ]�] ^� 4
- n]) ^�]�]] t4 &™ ^˙]�]� k] ı])� k]��]) - n])
o/�]]	] œ] k� �]]�]	 k] �]]^�]˝] a+-] ^� �]+

4� �]^�]��]�]˝]] n+D T S[ - n]) +�]] k)
Ü]ˇ]]	] �]]˙]� œ] - n]) ˇ]� “]O-^ˇ]� ]^)�] œ] 	 k]
0� k] �] n]˝] � ` �]ä]] k&	 k] k� ^
]4 �] Ÿ]ı] ^&�]] U

- n]) 0� k] � ]# ı]) # œ]� ^&�]] �]�]]D
SR �]�]) +�] ˝] k] �]+ 0��]`& 
]�]]4 � n] k#
˛ k] ^� �]+ �]+` n+ ˙] k] /�])]4
] � k] a!"O
� ])] ^&
]]4�]]D V - n]) + t]E /	] �]�] �]"O
	]]- œ] � k] a+4 -]˙] ˝]`�])] ^&	] + k] ˘ a]� ]
n+D SS - n])O˝] k]O- n]) +�]] k) �]`˘] a� !

- n])˝] œ] 	 k] �]` +� œ] n+)˝] � œ] $]
] ^&�]] n+
�] œ]^� ˙]�] � k] � a]�]+O� a]�]+ � ì]� ı])
�]�]™E W ST ˝] k] 0	 œ+ 0�]� ` 
]]�] 	]+™
^�]
]`D � k] -]� ) � +	 k] 
]�]™ ^� 0	+ œ]	 k]
4� -	] k]�]` �]"	]] k&�]`E 0	 œ+ ��]� “] g&˝]
^&�]]�]` ^&4 ˙] k] � + ) k+ ˛ k] ^� �]+
•ä]&] n+I SU ^( ) +�]� œ] � k] a� ! 0�]� `
� ì]� ı]) �]4 X - n]) ˙ n]�]] 0	] - n])˝] œ] 	 k]
�]˝]]�]] ˛]]E � n]�]] +` ı]]�]] �]�]) 0� k] 	]+™
k&�]]Ds

SUBRY � �]] �]]�]&E r��]] �]Î �]� k]�] � œ] ˝ g] +`
4� � a]�]]^( ) n+ ˙] k] 	]+™ ˙]]	]˝]]Hs

-ˇ�]y SU
R �]˝] SYBVOX

�]) RWBVOX

S �] k] RBRX
�]˝] RWBSR
�]) YBTR
� g]� ZBSS

T � g]+ SBSS

U �]˝] SYBY

�������������������

g&�])] � q]�]y
R � g]+ S[BRU

� g]+ SRBU

S �]˝] SBST
�]˝] SRBRR

T ��] RYBRY
� g]� XBRVE RW
� g]+ TBS
� g]+ WBRU
Ü k]
] SBSS

U � g]� STBR
Ü k]
] TBRT
Ü k]
] RTBSXE SY

V Ü k]
] RBW

W �]˝] SYBRE Y
� g]� SUBZORR

X � g]� SUBRS
� g]+ S[BT

RXVT � g]� ] SUBWOSU



SV ˝]�] 0�]	 k] 0	]� k] � +]E r- k) 	]]O
�]�]�] 
] k]�] k]E ˝ a]� œ+ �]^�]��]�]˝]]- œ] � `
�]�] �]]˝] œ] ı]) ^�]��]]�] � )	]] /˝]	]]
� a]_�� 
] �] œ] 
]�] )+] n+I SW �]]
�]�]`+ k� ^
]4 �]+ ä]Î )` 	]+™ ˛]] ^�
�]+ � k] �]] k) a&�] � k]
 k] R - n]) ^( ) �]^+�]]
ı]]4Hs S SX 0�]	 k] � g]�]] � ` ^� ˝]]�] œ] � k]

 k]� ) �]] k) �]^�]��]�]˝]]- œ] � ` ^� ˝]]�] œ]
˝]� E T �]]	]` ı g] k) �]]�¾] � œ] 0�] k� �]] k)
� œ] ^˙]˝]	]` �]` �]]˝ œ] ^
]�]` ˛]™E 0	] �]�]� ]
�]˝]
]�] 0	 œ+ �] k]
]O�] k]
]� ) �]�]�]]�]]D

SY -]^�])� ]) � k] 0�] �] t]�] k� 	]ä]O
&`� -] ı] at+˘ k] ˙]+ t] � k] ˙]] ) k+ ˛ k] - n])
0�]	 k] k4� k] ^&�]]�]] ˙ n]� k] 0� k] -]� k] ˙]]	]]
+ k]D SZ �]�]) � k] 0�]� k] �]])O�]]) � +	 k]

]� k]E r+�]] k) �]]˛] Í � ˙]] �] œ]^� ^&	]
%
] ˘ a]� ] n+ - n]) t-ˇ k])] + k]	 k]�]]
]] n+Ds
˝]�] �]+ 0	] k� �]]˛] #+)	 k] k� ^
]4 �])
� œ] �]�]]D T[ ˙]�] �]+ 0	] k� �]]˛] �]]	 k]
ı]) � n]# ]E� ˝] k] 0�]	 k] ) k]"` 
]` - n]) Ü]]˛ “]	]]
� œ] ˇ]	�]�]]& k&� ) 0� k] ˝] k]å] - n]) 0	 œ+ k&	 k]

]�]]D U TR ˝]�] 0	]� ` - t]� œ] � a]
] �]�]™
- n]) � k] 0� k] ı]+˘]]	] �]4D �]�]) �]+ 0	] k�
�]]�]	 k] � k] �]]�]�] + k] �]�]]D V TS 0	+ œ]	 k]
4� O g&�] k) � k] � +]E r˙]�] �]+ �]å� ı])
+�]� k] �]]˝] � ) )+] ˛]] - n]) +� œ] �]]�¾]
� ] �]˝]
]�] �] k]
]O�] k]
]� ) � �]�]�]] )+]
˛]]E ˝] k] �]] +�]] k) ^&
] � ` ˇ]å� 	 œ] ˝ k]ä]
	]+™ + k] �]�]` ˛]™Hs TT ˝]�] 0�]` �]å`
� k] 0 k# - n]) �]Î �]
 k]�] 
] n]" -]4 - n])
0	+ œ]	 k] 0	] ��]])+ œ] � k] g&�] k) ˘ k]
] œ] k� �]]˛]
/� ¹] ı]]�]]E TU ˙] k] � + ) k+ ˛ k]E r�]+
�]]˝] �]˘] n+ ^� Ü]� a] •ä]&] + k] �]�]] n+D �]+
�]�] n]	] � k] ^&�]]�]` ^&�]] n+Is W TV ^( )
/	] 
] k]�] œ] 	 k] �]` �]+ �]])` �]"	]] t4 �]˝]]�]™
˙] k] �]å� ı]) a+ “/ ˛]™ - n]) �]+ �]` ^� n� � k]

SUBT[ � �]] r� k]ä] � k] k"� �]�]]4 ˛]]Ds
SUBTS � �]] r�]]( O�]]( Ds

0	+ œ]	 k] 0� k] ) k]"` ˝] k]å˝ k] k&�]� ) ı]+˘]]	]
^
]�]]D R

TW � k] /�] �]] k) � œ] �]]˝] � ) +` ) k+
˛ k] ^� ˝]�]` �]`� a] � a]& 0	] k� �]`˘] -]
�]å] a+-] - n]) 0	]� k] � +]E r˝ a]� œ+ �] o]^˝]
^�]
 k]Ds S TX �]�]) � k] �] a+˝] $) �]4 - n])
&+�]˝] � œ] ˛ k] - n]) 0	+ œ]	 k] �] k]˘]] ^� �]+
ä]Î ) � k] “/ ��]� “] g&˝] n+D TY ˝]�] 0�]	 k]
0	]� k] � +]E r˝ a]�] �] œ] ı] k)�]]	] + k] ) k+ + k]
- n]) �] œ] -ı]	 k] ^&
] œ] � œ] �]� � ) ) k+
+ k]H TZ � k] k) +]˛] - n]) � k] k) ı n]) k&�] k] ^�
�]+ � Ÿ] +` gt+D � a]� k] g!- k] - n]) k&�] k]
�] œ]^� ��]� “] g&˝] � ] +]åO�] t]�] 	]+™ + k]˝]]E
˙ n]�]] ^� ˝ a]�] � k])] k&�] ) k+ + k]Ds U[ �]+
� +˝ k] a+4 0�]	 k] 0	 œ+ -ı]	 k] +]˛] - n]) ı n])
^&�]]4D UR �]�]) � k] -�]`O�]` �]] k) � a]�]`
- n]) n+)˝] k� �]� `	] 	]+™ � ) ) k+ ˛ k]D ˝]�]
0�]	 k] 0	]� k] � +]E r�]] ˝ a]�+] k) ı]]�] �]]	 k]
k� ^
]4 a� ! n+Hs US 0	+ œ]	 k] 0� k] � a]	]`
a+ “/ �]!
]` � ] 4� a"� å] ^&�]] UT - n])

0�]	 k] 
 k]� ) 0	] �]�] k� �]]�]	 k] �]]�]]D
UU ˝]�] 0�]	 k] � +]E r�]]& n+E � k] �]])`

�]]˝ œ] � Ÿ]	 k] ˝ a]� œ+ 0�] �]˝] �]˝]]�]` ˛]™ ˙]�]
� Ÿ] ˝ a]�+] k) �]]˛] ˛]]D T � Ÿ]	 k] �]˝]]�]] ˛]]E ^� �]
˝])+ � g]�]] k� � ]	 g]	]E �]^�]��]�]˝]]- œ] � `
^� ˝]]�] œ] - n]) �]˙]	] œ] � œ] � k] k) �]] k) � œ] ˙] k] a� !
^
]�]] n+E �]+ �]�] ı g])] + k]	]] ä]Î )` n+Ds U

UV ˝]�] 0�]	 k] �]]�¾] � œ] ^
]�]` �]]˝] œ] � ]
�]˝]
]�] 0	 œ+ -˘!` ˝])+ �]�]�]]�]]D� V

UW - n]) 0	]� k] � +]E r^
]�]] n+ ^� �]�]`+
a&�] � k]
 k]�]] - n]) ˝]`�] k) ^&	] �] k) a+- œ]

� œ] � k] •ä]&] + k] ˙]]4�]]D W UX ^( ) �]Î O
�]
 k]�] � k] � a]Î � )˝ k] a+4 �]�] )]� �" œ] � œ] Ü]˘]])
^� �]] ˙]]4�]] X ^� ı]]ı] œ] � ` �]]( ` ı]]	 k]
k� ^
]4 Y 0�] k� 	]]�] � k] ı]�˘]]˝]]ı] � ) k]D Z

SUBUV � �]] r0	] k� ^&�]]�] ı g])` ˝])+ �] k]�]
^&4Ds

-ˇ�]y SU
R �]˙] SSBRWORY

�]�] VTBXOZ
R a� ) RVBT

S ^( �] SBZORR
/ì] SBZ
Rı]˝] RBRR

T � g]+ RBUV
Ü k]
] R[BUT
Ü k]
] SWBSS

U �]˝] RUBRZ
�]˝] RVBTW
�]) WBUR

V � g]+ S[BRZ

W R a� ) RVBTE V

�������������������

g&�])] � q]�]y
R � g]� SUBT[E

TR

S � g]+ S[BSR

T �]˝] RWBSR
� g]� ZBSS

U � g]� SUBSX

V � g]+ RSBRW

W �]�] VTBV
�]) ZBTR

X �]�] TBRU

Y Ü k]
] VBTR

Z Ü k]
] UBRE S
Ü k]
] VBSXE SY

� g]� ] SUBSVOUX RXVU



UY ˝ a]� œ+ /	] �]]˝] œ] � ` �]�]]+` k&	]` n+D R

UZ - n]) k&�] k]I � Ÿ] ˝ a]�] ı]) �]+ �]_˝] � k]˙]
)+] gt+E ^˙]�]� ] �]]&] � k] k) ^ı]˝]] 	 k] ^� �]]
n+D �]�]) ˙]�] ˝]� ˝ a]�] 1 ı]) � k] �]+ �]_˝]

+]^�]
] 	] � ) 
] k]E ˝]�] ˝]� /�]` �]+)
� œ] )+	]]Ds S

V[ ^( ) �]+ 0	 œ+ �]+) � k] �]]+) � n]˝]O
^	]�]]+ ˝]� 
 k] -]�]] - n]) -ı]	 k] +]˛]

0# ]� ) 0	 œ+ -]�]`�] &`D VR -]�]`�]
k&˝ k] a+4 �]+ 0	]� k] ˙ a]&] + k] �]�]] - n])

0� k] ��]� “] 0# ] ^
]�]] �]�]]D R VS 0	+ œ]	 k]
0� k] o&$�]˝] ^� �]]� - n]) � a]�]`O
� a]�]` �]Î �]
 k]�] 
] n]" -]4D S VT � k]
+) ^&	] � o]^&) � œ] ı])� k]��]) � ` �]å] “/
� )˝ k] ) k+D T

SUBVS � �]] r� a]� � ) Ü]�]]�] ^� �]]Ds

-ˇ�]y SU
R � g]+ RVBSWE SX

Ü k]
] RBY
S �] k]4 SBSY

Ü k]
] RBUE V
Ü k]
] SBRE U

�������������������

g&�])] � q]�]y
R Ü k]
] RBZ
S � g]+ RWBSS

Ü k]
] RBRS
T Ü k]
] SBUWE UX

RXVV � g]� ] SUBUYQ	 g]+

]] �]]) o]�]

	 g]+

]]
k� � a]˝]]^�]� � a]�]�]�])`

�]]) o]�]

R �]˘]	] o/�]]	] ]	]] LRORYM

� g]+		]] ]ı]^˝]��]] k&	 k]�]]� k] � ` �]�]]+` LRZOSYM

�]`� a] E ı])� k]��]) � ] � k]�	]] LSZOTUM

�]`� a] k� � a]Î -]˝]` ˘ k]� k] LTVOUSM

^( ^�]ıı a]�] - n]) 	]˝]	]4�] LUTOVRM

S � ]	]] � œ] �]]&`C ı]]	]` � k] &]�]O�]^&)] � œ]
]&�]] LRORSM

�]`� a] � o]^&) � k] � a]Ã � )˝]] n+ LRTOSSM

�]`� a] ˙]]	]˝]] n+E o/�]]	] k� ^&�] � œ]
��]] n+ LSTOSVM

T �]`� a] - n]) 	]` a� k&� a]�] LROSRM

& k]]])] ı n]&] + k]	]] LTOYM

ı])� k]��]) 	 k] a&^	]�]] � k] ı�]]) ^� �]] LRWM

�]`� a] k� ]] k) � œ] � g]+		]] � ` -]^�])`
�]�]]+` LSSOT[M

˙] k] 1 ı]) � k] -]˝]] n+ LTROTWM

U �]`� a] - n]) �]]�])` - n])˝] LROTYM

ı])� k]��]) � ` 0ı]]�]	]] rı]^�]¾] �]_�˝] - n])
�]˘˘]] “/ � k]s � )	]] LSTE SUM

� “/ �]]�]^)�] œ] 	 k] �]`� a] � ] �]� `	] ^� �]] LTZOUSM

�]`� a] 	 k] -^ˇ]� ])` k�  k] k" � k] #`�
^� �]] LUTOVUM

V  k]˝]+�]&] � œ] ]`�]]) -]&�]` #`� ^� �]]
�]�]] LRORYM

�]`� a] � k] 0�] k� ^ı]˝]] 	 k] -^ˇ]� ])
^&�]] n+ LRZOSUM

˙] k] �]) �]4 Ÿ+E � k] �]`� a] � ` -]�]]ä]
� a]	 œ]� k] LSVOT[M

�]`� a] k� ]] k) � œ] �]�]]+` LTROUXM

W �]`� a] VE[[[ � k] ^�]�]]˝]] n+ LRORVM

�]`� a] ı]]	]` ı]) ˘]�]˝]] n+ LRWOSRM

�]`� a] r˙]`�]	] k&	 k]�]]�]` ) k]"`s LSSOVZM

�]`� a] � ` ]]˝] � a]	]� ) � /�] œ] � ] ^�]��]]�]
$�]�]�]] �]�]] LW[OXRM

X �]`� a] k$) œ] k� ˝�] k]+]) k� ^�]4 �]�]] LRORTM

˝�] k]+]) ı]) �]`� a] ^�]�]]˝]] n+ LRUOSUM

�]�]`+ k� ]] k) � œ] -�]�]O-�]�] )]�] LSVOVSM

Y ^ı]˝]]E �]`� a] k� ]] k) � œ] �]�]]+` k&˝]] n+ LRSOT[M

�]`� a] r a&^	]�]] � ` ) n]�]	]`s n+ LRSM

-ì]]+�] k� � o]�]˙] LTROURM

r�]˘˘]] “/ ˝ a]� œ+ -]ä]]& � k)�]`s LTSM

� n]˝]]	] � ` - n]�]]& LUSOUXM

�]`� a] - n]) -ì]]+�] LUYOVZM



Z �]`� a] 4� ˙]	�] k� o-ˇ k] � k] #`�
� )˝]] n+ LRORSM

( )`�]` 0�] -]&�]` � k] �]�]]�]O˙]�]]]
� )˝ k] Ÿ+ LRTOTUM

( )`^�]�] œ] � ] o-ˇ]]ı]	] LTVOURM

R[ ˘])�]]+] - n]) � k]å�]]�]] t4 LROSRM

�]`� a] 4� -˘!] ˘])�]]+] n+ LRRORVM

r� k])` g&�])` � k] œå �]` Ÿ+s LRWM

�]�]ı “]�] k� ˝�] k]+]) ı]) �] g+^&�] œ] � k] �]`� a] � ]
�]]�]	]] LSSOTZM

] a+˝]O� k] �] g+^&�] œ] 	 k] 	]+™ ^�]��]]�]
^� �]] LSUOSWM

r� k])` � k] œå � k])` -]�]]ä] � a]	]˝]` Ÿ+s LSXM

 k]"]E ^ı]˝]] k� �]]˛] 4� ˝]] � œ] n+ LT[E TYM

�])&	] k� 0�] ı]]) � “/ �] k]�] œ] 	 k] ^�]��]]�]
^� �]] LU[OUSM

RR �]]ä]) � ` �] n]˝] LRORWM

�]^)�]�] - n]) �]])˛]] � k] �]`� a] ^&�]]�]]
k&˝]] n+ LRXOTXM

�]`� a] E �]]ä]) � k] •ä]&] � )˝]] n+ LTYOUUM

�]`� a] � k] �]]) $]�]	 k] � ` �]]^ä]�] LUVOVXM

RS �]^)�]�]E �]`� a] k� ı n]) œ] ı]) ˝ k]�]
t0 k$�]˝]` n+ LRORRM

�]`� a] )]˙]] � ` n+^�]�]˝] � k] &]^�]�]
+ k]˝]] n+ LRSORZM

�]`� a] -ı]	]` �] n]˝] � ` �]^�]
�]�]]�]`
� )˝]] n+ LS[OTXM

�] g+^&�] œ] 	 k] ^�]��]]�] 	]+™ ^� �]] ^˙]�]� k]
�]^�]
�]�]]�]` ı g])` a+ “/ LTYOUTM

�]`� a] a&^	]�]] � k] ]˘]]	 k] -]�]] LUUOV[M

RT �]`� a] -ı]	 k] ˘ k]�] œ] k� ı n]) ˇ] k]˝]] n+ LROS[M

�]`� a] ]˝]]˝]] n+ ^� 0� k] ı]� å�]]	 k]�]]�]]
�] g+&] n+ LSROT[M

	]�]` -]�]] LTROTVM

r-�]) ˝ a]�+] k) ]`˘] ı�]]) + k]�]]s LTVM

�]`� a] 	 k] � +] ^� ı]˝])�] 0�]� ] /	]� ])
� k)�]] LTWOTYM

RU ^�] “( �]`� a] +` ^ı]˝]] k� ı]]�] ˙]]	 k] � `
)]+ LRORUM

r� Ÿ] +` �]+ )]+E �]˘˘]] “/ - n]) ˙]`�]	] gt+s LWM

�]`� a] �]]&] � )˝]] n+ ^� ı]^�]¾] �]_�˝]
-]4�]` LRVOTRM

r^ı]˝]] � a]�]� k] ]å] n+s LSYM

RV o-� g]) � ` �]˘˘]`  k]�] � ` ^�]�]]�] LROR[M

�]�]`+ ˙ n]�]] ı�]]) � )	 k] � ` -]�]] LRRORXM

r��]] � k] “/ /�]� k] ]æ� ) ı�]]) � )
�]� ˝]] n+s LRTM

a&^	]�]] �]`� a] k� ˘ k]�] œ] � k] 	]( )˝]
� )˝]` n+ LRYOSXM

RW �]`� a] k� ˘ k]�] œ] � k] �] n]˝] � ] �]]�]	]] � )	]] ı]å
�]� ˝]] n+ LROU� M

ı]^�]¾] �]_�˝] � ] � ]�] LU�]ORWM

˘ k]�] œ] � ] a&�] � a]�]` � œ] ]&�] ˙]]4�]] LRXOSUM

�]`� a] 	 k] a&^	]�]] ı]) ˙]`˝] +]^�]�] � ` LSVOTTM

RX Ü k]^
]˝] œ] k� �]]˛] �]`� a] � ` -]^�])`
Ü]]˛ “]	]] LROSWM

+� k]�]] � ` •ä]&�]` k� ^�]4 ı])� k]��]) � k]
˙]]	]	]] ä]Î )` LTM

�]�]`+` a&^	]�]] k� 	]+™ LRUORWM

r˝ k])] �]˘]	] �]˘˘]] n+s LRXM

F� Ÿ]	 k] ˝ k])] 	]]�] ]˝]]�]] n+G LSWM

RY �] g+&]E �]`� a] k� �]]˛] �]À])` � )˝]] n+ LROZM

ı]˝])�] ˝]�]�]]) ˘]�]]˝]] n+ LR[E RRM

�]`� a] E +		]] k� ı]]�] � k] ˙]]�]] �]�]] LRSORUM

ı]˝])�] ı]+�]` ]]) /	]� ]) � )˝]] n+ LRVORYM

�]`� a] E +		]] k� �]]�]	 k] LRZOSUM

ı]˝])�] g&�])` - n]) ˝]`�])` ]]) /	]� ])
� )˝]] n+ LSVOSXM

�]`� a] E ı]`�]]˝ a]�] k� �]]�]	 k] LSYOU[M

r� k])] )]˙] /�] a&^	]�]] � ] 	]+™ n+s LTWM

RZ �]`� a] � k] � k] kå �]�]]4 �]4E 0�]� ] �]ä]]�
0å]�]] �]�]] LROXM

ı]`�]]˝ a]�] ^( ) � k] �]`� a] � k] �]�]]�]O˙]�]]]
� )˝]] n+ LYORW� M

	 g]+

]] �]]) o]�] RXVW



R � a]Î -]˝] � œ] �]˘]	] ˛]] R - n])
�]˘]	] ı])� k]��]) k� �]]˛] ˛]] S

- n]) �]˘]	] 4� “/��]) � ˛]]D T S �]+`
� a]Î -]˝] � œ] ı])� k]��]) k� �]]˛] ˛]]D
T �]])` ˘]`ä œ] 0�]` k� ä]^)4 �]˙ g]& � œ]
-]�]™ U - n]) 4� �]` ˘]`ä] k4�]` 	]+™ ˙] k]
0�] k� ^�]	]] �]˙ g]& � œ] -]�]` + k]D

U 0�] k� ä]^)4 ˙]`�]	] �]˙ g]& � œ]
-]�]] - n]) ˙]`�]	] o/�]]	] œ] k� ^
]4 ) n]�]	]`
˛]]D V V �]+ ) n]�]	]` t-ˇ k] k) � œ] ˘]�]� )+`
n+E W 
 k]^� 	] t-ˇ k])] 0�] ı]) +]�]` 	]+™ + k]

�]� ]D
W ı])� k]��]) � ` ˝])( � k] � k]˙]] a+-]

4� -]&�]` -]�]]E 0�]� ] 	]]�] � g]+		]]
˛]]D X X �]+ -]&�]` �]�]]+ �]	]� )
-]�]] ˝]]^� 0�] ) n]�]	]` k� �]] k) � œ]
�]�]]+` k& Y - n]) /�] ˝])+ 0�] k� ä]^)4
�]�] ^� ��] k� 
] k]�] �]� `	] � œ)D Y �]+
-]&�]` � a]& �]+ ) n]�]	]` 	]+™ ˛]]E Z �]�])
0�] ) n]�]	]` � ` �]�]]+` k&	 k] -]�]] ˛]]D

Z �]+ �]˘˘]` ) n]�]	]` ˙] k] �]�]
^� ��] k� o/�]]	] œ] � k] ) n]�]	]` k&˝]` n+E
�] a+˝] ˙]
& a&^	]�]] � œ] -]	 k]�]]
]` ˛]`D R[

RBR � �]] r “/��]) ˙ n]�]]Ds

R[ �]+ � a&^	]�]] � œ] ˛]] R - n]) a&^	]�]]
0�] k� ä]^)4 �]˙ g]& � œ] -]�]` S �]�]) a&^	]�]]
	 k] 0� k] 	]+™ ˙]]	]]D RR �]+ -ı]	 k] �])
-]�]] �]�]) 0�] k� -ı]	 k] +` 
] k]�] œ] 	 k] 0� k]
��]`� ]) 	]+™ ^� �]]D RS �]�]) ^˙]˝]	] œ]
	 k] 0� k] ��]`� ]) ^� �]]E 0	] �]�]� k] 0�]	 k]
ı])� k]��]) k� �]˘˘ k] �]	]	 k] � ] -^ˇ]� ])
^&�]]E T �] œ]^� 0	+ œ]	 k] 0�] k� 	]]�] ı])
^�]��]]�] ^� �]]D U RT � k] 	] ˝] k] � g]	] � k]E
	] �])`) � ` /˘!] � k]E 	] +` ^� �]` o/�]]	]
� ` �])ä]` � k] �]_
� ı])� k]��]) � ` �])ä]`
� k] ı n]&] a+4D V

RU �]˘]	] o/�]]	] �]	]] W - n]) +�]] k)
�]`˘] )+] - n]) +�]	 k] 0�]� ] ˝ k]˙] k&�]]E
k4�]] ˝ k]˙] ˙ n]�]] 4� ^ı]˝]] k� /� O


] n]˝ k] � k] k" X � ] + k]˝]] n+ - n]) �]+ ı])� k]��])
� ` �� ı]]� - n]) �]˘˘]] “/ � k] �])ı g]) ˛]]D
RV L� g]+		]] 	 k] 0�] k� �]] k) � œ] �]�]]+`
&`E + t] 0�]	 k] ^˘]

]]� ) � +]E r�]+ �]+`
n+ ^˙]�] k� �]] k) � œ] � Ÿ]	 k] � +] ˛]]E F˙] k] � k] k)

�]]& -]�]] �]+ � a]�]� k] -]� k] ^	]� 
] �]�]]
�] œ]^� �]+ � a]�]� k] ı]+
 k] � k] �]˙ g]& � œ]

RBR[ � �]]	]` �]˘]	]D RBRU � �]] r�]+]O
�� ı]]Ds

�]`� a] � k] � a]�]� a]˝]] � œ] � ]# ı]) # œ]� ^&�]]
�]�]] LRW�]OSUM

�]`� a] -ı]	]` �] t] � ` k&�]�]]�] � ] o/˝]ä]]�]
� )˝]] n+ LSVOSXM

�]`� a] � ` �] n]˝] LSYOTXM

�]`� a] � k] &( 	]]�]] �]�]] LTYOUSM

S[ �]]�]` � ì] LROR[M

�]`� a] E �]^)�]�] �]�]&�]`	]` k� �]]�]	 k] Ü]� "
+ k]˝]] n+ LRRORYM

�]`� a] E -ı]	 k] ˘ k]�] œ] k� �]]�]	 k] Ü]� "
+ k]˝]] n+ LRZOSTM

˛] k]�]] �]� � )˝]] n+C ^( ) �]� `	]
� )˝]] n+ LSUOSZM

/�] �] �) � ] �]� �]& LT[E TRM

SR �]`� a] ˘ k]�] œ] k� �]]�]	 k] Ü]� " + k]˝]] n+ LRORUM

ı]˝])�] ]])O]]) � +˝]] n+ ^� 0� k] �]`� a] � k]
ı�]]) n+ LRVORZM

r� k])` ! k]"` � k]å œ] � k] ^�]�]]s LRXM

�]`� a] k� ı�]] k) ˘ k]� k] � ] �]^�]
�] LS[OSTM

�]�]]_ı˝] LSUE SVM

-ˇ�]y R
R a� �] RBRV

Ü]� RZBRRE RT
S 	]`˝] YBSSE T[
T �]�] ZBW

� g]+ RBRY
^( �] SBVE W

U � g]+ RBR[
V � g]+ YBRS
W � g]+ TBRZ
X �]˝] TBR

� g]� TBS
Y �]˝] TBRR
Z � g]+ RBRZE S[
R[ �]˝] UBRWE RX

� g]+ TBRZ
� g]+ RSBUW
R� g]+ SBY

�������������������

g&�])] � q]�]y
R � g]+ RBRU
S 0˝] RBSW

R a� ) YBW
a� �] RBRW

/ì] RBS
T ) k]�] YBRUE RW

S a� ) WBRY
/( RBV
R� g]+ TBR

U �]�] TBSW
V � g]+ TBT

Rı]˝] RBST
R� g]+ TBZ

W ^( �] SBX
R˝]` TBRW
/ì] SBRU

X � g]+ TBRW
R� g]+ UBZ

RXVX 	 g]+

]] �]]) o]�]QRBRV



	 g]+

]] RBRWOTZ RXVY
˛]]DGsM R RW +�] �]�]	 k] 0�]� k] �])ı g])
�]+]O �� ı]] ı]]�]` ˙] k] � a]& �]+]O �� ı]] � k] �])O
ı g]) n+D RX �] œ]^� � g]�]] k� ä]^)4 +� œ]
� ]	 g]	] ^�]
]] ˛]]E S �]�]) �]+]O �� ı]] T - n])
�]˘˘]] “/ +� œ] �]`� a] �]�]`+ k� ä]^)4 ^�]
]`D U

RY ^� �]` o/�]]	] 	 k] ı])� k]��]) � k] � �]`
	]+™ k&�]]D V /� 
] n]˝ k] � k] k" 	 k] +` +� œ] ^ı]˝]]
k� �]] k) � œ] �]�]�]]�]]E W ˙] k] 4� “/��]) n+ X

- n]) ^ı]˝]] k� ^�]
] a� 
] ı]]�]� n+D Y

RZ � g]+		]] 	 k] �]+ �]�]]+` ˝]�] &`
˙]�] �] g+^&�] œ] 	 k] �]Î �]
 k]�] � k] �]]˙]� œ]
- n]) 
 k]^�]�] œ] � k] 0�] k� ı]]�] �]+ ı g]!	 k]
k� ^
]4 � k]˙]] ^� r˝ g] � n]	] n+Hs Z

S[ 0�]	 k] ˙]�]]�] k&	 k] � k] /	]� ]) 	]+™
^� �]] �]_
� � +]E r� Ÿ] �]�]`+ 	]+™ gt+Ds
SR ^( ) 0	+ œ]	 k] ı g]!]E r˝] k] �]] ˝ g] 4^
]O
�]]+ n+Hs R[ 0�]	 k] � +]E r	]+™Ds r�]] ˝ g]
�]+` �]^�]��]�]˝]] n+ ^˙]� k] -]	]] ˛]]Hs RR

0�]	 k] � +]E r	]+™Is SS ˝]�] 0	+ œ]	 k]
ı g]!]E r^( ) ˝ g] � n]	] n+H +� œ] �]˝]] ˝]]^�
+�] -ı]	 k] � k]˙]	 k]�]]
] œ] � k] ˙]�]]�] k&
�] œ� D ˝ g] -ı]	 k] �]] k) � œ] �]] � +˝]] n+Hs
ST � g]+		]] 	 k] � +]E r� Ÿ] �]+ -]�]]ä] gt+
˙] k] �]`)]	 k] � œ] ı a]� ]) )+` n+E F�]+ k]�]]�
� ] )]�˝]] �]`ˇ]] � ) k]EG RS # `� ˙ n]�]]
�]^�]��]�]˝]] �]�]]�]]+ 	 k] � +] ˛]]Ds RT

SU � g]+		]] k� ı]]�] -]4 /	] 
] k]�] œ]
� k] ( )`^�]�] œ] 	 k] � k]˙]] ˛]]D SV 0	+ œ]	 k]
�]�]]
] ^� �]]E r-�]) ˝ g] �]�]`+ 	]+™ n+E
	] +` 4^
]�]]+ n+E 	] +` �]+ �]^�]��]�]˝]]
n+E ˝] k] ^( ) ˝ g] �]ı]^˝]��]] �] œ] k&˝]] n+Hs

SW � g]+		]] 	 k] ˙]�]]�] ^&�]]E r� Ÿ] ı]]	]` � œ]
�]ı]^˝]��]] k&˝]] gt+D �]�]) ˝ a]�+] k) �]`˘] �]+
�]å] n+ ^˙]� k] ˝ a]�] 	]+™ ˙]]	]˝ k]D SX �]+
� k] k) �]]& -] )+] n+ - n]) � Ÿ] 0�]� ` ˙ g]^˝]�] œ]

RBRY � �]] r�]`	 k] k� ı]]�]Ds �]+ ^&�]]˝]] n+
^� �]+ ^ı]˝]] k� ^�]4 �]]� k] �]]�] n+D RBST
�-^˝]y � V k&� œ]D

k� ( `˝ k] �] k]
]	 k] k� �]` 
]]�]� 	]+™Ds R

SY �]+ �]�] �])&	] k� ı]]) � n]˝]^	]�]]+ � œ]
a+-]E ˙]+ t] � g]+		]] �]ı]^˝]��]] k&˝]] ˛]]D S

SZ -�]
 k] ^&	] ˙]�] 0�]	 k] �]`� a] � k]
-ı]	]` ˝])( -]˝ k] k&�]]E ˝] k] � +]E r k&�] k]E
ı])� k]��]) � ] � k]�	]] T ˙] k] a&^	]�]] � ] ı]]ı]
g&) 
 k] ˙]]˝]] n+I U T[ �]+ �]+` n+ ^˙]�] k�

�]] k) � œ] � Ÿ]	 k] � +] ˛]]E ˙] k] � k] k) �]]& -]
)+] n+ �]+ � a]�]� k] -]� k] ^	]� 
] �]�]] n+
�] œ]^� �]+ � a]�]� k] ı]+
 k] � k] �]˙ g]& � œ] ˛]]D V

TR � Ÿ] �]` 0�] k� �]] k) � œ] 	]+™ ˙]]	]˝]]
˛]]D �]�]) � Ÿ] /�]^
]4 ı]]	]` � œ] �]ı]^˝]��]]
k& )+] gt+ ˝]]^� �]+ /�])]4
] ı]) ä]]^+)

+ k] �] k� Ds W TS � g]+		]] 	 k] �]+ �]�]]+`
�]` &`E r� Ÿ]	 k] ı]^�]¾] �]_˝] � k] � � g]˝]) k�
Î ı] � œ] -]� ]�] � k] 0˝])˝ k] k&�]] - n]) �]+
0�] ı]) #+) �]�]`D X TT � Ÿ] �]` 0�] k�
�]] k) � œ] 	]+™ ˙]]	]˝]] ˛]] �]�]) ^˙]�]	 k] � a]� k]
ı]]	]` � œ] �]ı]^˝]��]] k&	 k] k� ^
]4 � k]˙]] 0�]`
	 k] � a]� k] �]˝]]�]]E F^˙]�] ^� �]` ı]) ˝ g] ı]^�]¾]
�]_˝] � k] 0˝])˝ k] - n]) #+)˝ k] k&� k]E Y �]+`
n+ ˙] k] ı]^�]¾] �]_˝] � k] �]ı]^˝]��]] k&�]]DG Z

TU � Ÿ]	 k] �]+ k&�]] n+ - n]) � Ÿ]	 k] �]�]]+` &` n+
^� �]+` ı])� k]��]) � ] � k]"] n+Ds R[

TV -�]
 k] ^&	] ^( ) � g]+		]] -ı]	 k]
& k] ˘ k]
] œ] k� �]]˛] �]å] ˛]]D TW ˙]�]
0�]	 k] �]`� a] � k] �]+ t] � k] ˙]]˝ k] k&�]] ˝] k]
� +]E r k&�] k] ı])� k]��]) � ] � k]�	]]Is RR

TX 0�]� ` �]+ �]]˝] � a]	]� ) & k]	] œ] ˘ k]
 k]
�]`� a] k� ı]` k!Oı]` k! �]4D TY ˝]�] �]`� a]
	 k] � a]å� ) 0	 œ+ ı]` k! -]˝ k] k&�]] - n])
0	]� k] ı g]!]E r˝ a]�] �]] ˘]]+˝ k] + k]Hs
0	+ œ]	 k] � +]E r)��]`E L^˙]�]� ] �]˝]
]�]
n+E r� a]Í sM ˝ g] � + t] #+)] a+-] n+Hs

TZ �]`� a] 	 k] 0	]� k] � +]E r-]- k] - n])
˘]
]� ) k&�] 
] k]Ds ˝]�] � k] 0�] k� �]]˛]
�]4 - n]) k&�]] ^� �]+ � + t] #+)] a+-]
n+ - n]) 0�] ^&	] � k] 0�]` k� �]]˛] #+ k)D

-ˇ�]y R
R � g]+ YBVY

S ^	]� “] TRBRY

T ) k]�] TBSTE SU
/( RBVE W

U � g]+ YBTRE TS
� g]+ RUBW
� g]+ RYBTX

V ^	]� “] TTBRXE
S[
� g]+ WBUW

W �]˝] RRBSX

X � g]+ RBR

Y 	]`˝] YBSSE T[

Z � g]� TBRV

R[ �]�]] UBV

RR ��] RYBRV
� g]+ WBRUE RV
� g]+ XBTXE U[
Ü k]
] TBSS

RS �]�] U[BT

RT �]˝] TBRE T
�]) RBT
� g]� RBWXE XW
� g]� TBTE U
� g]� XBSXE SY

�������������������

g&�])] � q]�]y
R �]˝] TBRR

S �]˝] TBRE W

T Ü k]
] YBTSE TV
Rı]˝] RBRYE RZ
Ü]� VBW

U �]�] VTBXE RR
� g]+ WBVR
R a� ) RVBT
/ì] ZBRTE RU
Rı]˝] SBSU
R� g]+ SBRE S
R� g]+ TBV
R� g]+ UBRU

V � g]+ RBRV

W Ü k]
] RZBU

X �]˝] TBRW
�]) RBR[
� g]� TBSS

Y �]˝] TBRW

Z �]˝] TBRR
Ü k]
] RBV
Ü k]
] SBRE U

R[ �]˝] TBRX

RR Ü]� VBRS



RXVZ 	 g]+

]] RBU[QSBY
�]+ ^&	] � ] � )`�] &�]�] t] � o]"]� ˛]]D
U[ � g]+		]] � ` �]]˝] � a]	]� ) �]`� a] k� ı]` k!
˙]]	 k]�]]
 k] /	] & k] ˙]	] œ] � œ] � k] 4� � ] 	]]�]
-_	É�]]�] R ˛]] ˙] k] �]�] n]	] ı]˝])�] � ] �]] “/
˛]]D UR -_	É�]]�] �]�]� k] ı]+
 k] -ı]	 k]
�]� k] �]] “/ �]�] n]	] � k] ^�]
]] - n]) 0�]� k] � +]E
r+� œ] �]�]`+] S ^�]
] �]�]] n+Ds L�]�]`+]
� ] �]˝]
]�] n+E r-^�]^�]˝] ˙]	]DsM
US -_	É�]]�] 0� k] �]`� a] k� ı]]�] 
 k] �]�]]D
�]`� a] 	 k] �]�] n]	] � k] k&�]� ) � +]E r˝ g]
� g]+		]] � ] � k]"] �]�] n]	] T n+D ˝ g] n� ( ] � +O

]]4�]]s L� g]	]]	]` � œ] n� ( ] � ] -	 a]�]]&
rı]˝])�]s U ^� �]] ˙]]˝]] n+MD

UT -�]
 k] ^&	] �]`� a] �]
]`
] ˙]]	]]
˘]]+˝]] ˛]]D ˙]�] �]+ ^( ^
]ıı a]�] V � k] ^�]
]]
˝] k] 0�]	 k] � +]E r� k])] ˘ k]
]] �]	] ˙]]Ds
UU ^( ^
]ıı a]�] � n]˝]� n]&] �]+) � ] )+	 k]O
�]]
]] ˛]]E -_	É�]]�] - n]) ı]˝])�] �]` �]+™
� k] ˛ k]D UV ˙]�] ^( ^
]ıı a]�]E 	]˝]	]4
] W

� k] ^�]
]] ˝] k] 0�]	 k] � +]E r+� œ] �]+ ^�]
]
�]�]] n+ ^˙]�] k� �]] k) � œ] � g]�]] 	 k] � ]	 g]	] � œ]
- n]) �]^�]��]�]˝]]- œ] 	 k] ^
]�]] ˛]]D �]+
	]]�])˝] � ] )+	 k]�]]
]] �]`� a] n+E ˙] k] � g]� a](
� ] � k]"] n+Ds X UW �]�]) 	]˝]	]4
] 	 k]
0�]� k] � +]E r�]
]] 	]]�])˝] � k] �]` a� !
-˘!] ^	]� 
] �]� ˝]] n+Hs ^( ^
]ıı a]�] 	 k]
� +]E r˘]
]� ) k&�] 
 k]Ds UX �]`� a] 	 k]
	]˝]	]4
] � k] -ı]	]` ˝])( -]˝ k] k&�]]
- n]) 0�] k� �]] k) � œ] � +]E r k&�] k]E �]+ 4�
�]˘˘]] /�])]4
]` n+ ^˙]�]� œ] � k] “/ � ı]"
	]+™Ds Y UY ˝]�] 	]˝]	]4
] 	 k] 0�]� k]
� +]E r˝ g] � a]� k] n� � k] ˙]]	]˝]] n+Hs �]`� a] 	 k]
� +]E r^( ^
]ıı a]�] k� � a]
]]	 k] � k] �]` ı]+
 k]
˙]�] ˝ g] o-˙]`) k� ı k]å k� 	]`˘ k] ˛]]E
� Ÿ]	 k] ˝ a]� k] k&�]] ˛]]Ds UZ ˝]�] 	]˝]	]4
]
	 k] 0�]� k] � +]E r� a]Í E ˝ g] ı])� k]��]) � ] � k]"]
n+E /�])]4
] � ] )]˙]] n+Ds Z V[ �]`� a]

RBTZ � �]]	]` �]]�] � )`] U ]˙ k]D

	 k] � +]E r�]] ˝ g]	 k] /�]^
]4 �]� `	] ^� �]]
�] œ]^� � Ÿ]	 k] ˝ a]�]� k] � +] ^� � Ÿ]	 k] ˝ a]� k]

o-˙]`) k� ı k]å k� 	]`˘ k] k&�]] ˛]]H ˝ g] /�]� k]
�]` �] kåO�] kå � ]�] k&� k]�]]Ds VR ^( )
�]`� a] 	 k] 0�]� k] � +]E r� Ÿ] ˝ a]�] 
] k]�] œ] � k] �]˘]O
�]˘] � +˝]] gt+E ˝ a]�] ��]� “] � k] � a]
]] a+-]
- n]) ı])� k]��]) k� ��]� “] g&˝] œ] � k] o/�]]	] k�
� k] k" k� ı]]�] 	]`˘ k] -]˝ k] - n]) 1 ı]) ˙]]˝ k]
k&�] k]� k]Ds R

S ^( ) ˝]`�] k) ^&	] �]
]`
] � œ] � ]	]] 	]]�]
� ` ˙]�]+ 4� �]]&` � ` &]�]˝] ˛]`

- n]) �]`� a] � ` �] t] �]` �]+ t] ˛]`D S �]`� a]
- n]) 0�] k� ˘ k]
] œ] � k] �]` �]]&` � œ] � a]
]]�]]
�]�]] ˛]]D

T ˙]�] �]+ t] &]�]O�]^&)] � �] ı]å
�]�]`E ˝] k] �]`� a] � ` �] t] 	 k] 0�]� k]
� +]E r0	]� ` &]�]O�]^&)] �]˝�] + k] �]�]`
n+Ds U �]�]) �]`� a] 	 k] 0�]� k] � +]E r+�]

�] œ] /�]� ` •˘]˝]] � œ)H� � k])] �]˝]
-�] ˝]� 	]+™ -]�]] n+Ds V 0�]� `
�] t] 	 k] � k]�]] � )	 k]�]]
] œ] � k] � +]E r�]+
˝ a]�]� k] ˙] k] � k+E �]+` � )	]]Ds W �]+ t]
ı]˝˛]) k� !B �]" k� )� k] ˛ k]E ˙ n]�]] �] g+O
^&�] œ] k� � a]Ã � )	 k] k� ^	]�]�] œ] k� � a]˝]]O
^�]� ä]Î )` ˛]]D S +) �]" k� � œ] UU � k]
WW 
]`") � ı]]	]` �]�]] �]� ˝]] ˛]]D
X �]`� a] 	 k] 0	]� k] � +]E r�]"� œ] � k] ı]]	]`
� k] �]) & k]Ds ˝]�] 0	+ œ]	 k] �]" k� � at]+ ˝]�

]�]]
]�] �]) ^&4D Y ^( ) 0�]	 k] � +]E
r-�] /�]� œ] � k] ˛] k]å] 
 k]� ) &]�]˝] � ` k&�]O
k)�] � )	 k]�]]
 k] k� ı]]�] 
 k] ˙]]- k]Ds ˝]�]

SBU ��]]yE r k+ - n])˝]E � a]� k] ��]] - n]) ˝ a]� k]
��]]Hs ^� �]` � ` ]]˝] ı]) 4˝])]ä] � )	 k] k�
^�]4 �]+ � a]+]�])] � +] ˙]]˝]] ˛]]D r- n])˝]s
� +	]]  k]/ää]˝]` � )	]] 	]+™ ˛]]D SBW
��]]�]& �]+ t] É��] �]]ı] ]˝] � ] ^ä]© ^� �]]
�]�]] n+ ˙] k] SS �]`y k� ])]]) ˛]]D -^˝]y
�]RU k&� œ]D

-ˇ�]y R
R �]˝] UBRY

S &]	] ZBSV

T �]˝] R[BS
Ü k]
] RVBRU

U �]˝] RWBRY

V �]˝] R[BSE T

W �]˝] R[BSE T
� g]� WBRTE RU

X �]˝] RBRW
�]˝] RTBVV
� g]� SBU

Y � g]+ SBSUE SV

Z �]˝] SXBRR
� g]� RBTRE TS
� g]+ RSBRT

�������������������

g&�])] � q]�]y
R 0˝] SYBR[E RS

�]˙] R[UBU
&]	] XBRT
�]˝] UBRR
� g]� SSBUT

�������������������

-ˇ�]y S
S �]) XBT



	 g]+

]] SBZQTBT RXW[
� k] 
 k] �]4D Z &]�]˝] � ` k&�] k)�] � )	 k]O
�]]
 k] 	 k] �]+ ı]]	]` ˘]�]] ˙] k] -�] &]�]O
�]^&)] � œ] �]&
] ˘ a]� ] ˛]]D �]�]) �]+
	]+™ ˙]]	]˝]] ˛]] ^� �]+ �]^&)] � + t]
� k] -]�]` L˙]�]^� � k]�]] � )	 k]�]]
 k] ˙]]	]˝ k]
˛ k] ^˙]	+ œ]	 k] �]" k� � k] ı]]	]` ^	]� ]
]] ˛]]MD
˝]�] 0�]	 k] g&
 k+ � k] � a]
]]�]] R[ - n])
0�]� k] � +]E r+) � k] “/ �]^æ�]] &]�]O�]^&)]
ı]+
 k] ^	]� ]
]˝]] n+ - n]) ˙]�] 
] k]�] ı]`� )
ˇ a]¢] + k] ˙]]˝ k] Ÿ+E ˝] k] +
]� ` &]�]O�]^&)]
k&˝]] n+D �]�]) ˝ g]	 k] -�] ˝]� /�] � k]+˝])`	]

&]�]O�]^&)] � k] -
]�] )�]] a+-] n+Ds
RR /�] ˝])+ �]`� a] 	 k] �]
]`
] k� � ]	]] � œ]
ı]+
]] ˘]�]˝� ]) ^� �]] - n]) -ı]	]` �]_˝]
^&�]]�]` R - n]) 0�] k� ˘ k]
] œ] 	 k] 0�] ı])
^�]��]]�] ^� �]]D

RS /�] k� �]]& �]`� a]E 0�]� ` �] t]E
0�] k� �]] “/ S - n]) ˘ k]
 k] � ( )	] g+�] �]4E T

�]�]) �]+ t] ä�]]&] ^&	] 	]+™ #+ k)D
RT �] g+^&�] œ] � ] ( �]+ � ] ˝�] k]+]) U

ı]]�] ˛]] - n]) �]`� a] �]Î �]
 k]�] �]�]]D
RU 0�]	 k] �]+ t] � o]^&) � œ] �]� k]�]`E � k]å - n])
� � g]˝]) V � k]˘]	 k]�]]
] œ] � k] - n]) ı n]� k] �]&
]	 k]O
�]]
 k] �] n]&]�]) œ] � k] -ı]	]`O-ı]	]` �]^À�] œ]
ı]) � n]# ] k&�]]D RV ˝]�] 0�]	 k] )_��]�] œ]
� ] 4� � k]å] �]	]]�]] - n]) 0	] �]�]`
� k] 0	]� ` � k]å œ] - n]) 0	] k� �]� k]^�]�] œ] k�
�]]˛] � o]^&) � k] �]]+) �] k&å ^&�]]D 0�]	 k]
�] n]&]�]) œ] k� ^�] k� ^�]�])] ^&4 - n])
0	]� ` � k]ä œ] ı]
]" &™D W RW 0�]	 k] � � g]O
˝]) � k]˘]	 k]�]]
] œ] � k] � +]E r�]+ �]�] 
 k]� )
�]+ t] � k] ^	]� 
] ˙]]- k]I � k] k) ^ı]˝]] k� �]) � k]
�]]ä]]) � �]˝] �]	]]- k]Is X RX ˝]�] 0�] k�
˘ k]
] œ] � k] �]]& -]�]] ^� �]+ ^
]�]] n+E
r˝ k] k) �]�]	] k� ^
]4 ˙] k]�] � ` -]�] � a]� k]
�]��] � ) k&�]`Ds Y

SBRW � �]] r��]]ı]]) � ` ˙]�]+Ds

RY �]+ k&�]� ) �] g+^&�] œ] 	 k] 0�]� k]
� +]E r˝ g] +� œ] � n]	]O�]] ˘]�]˝� ]) ^&�]]
�]� ˝]] n+ R ^˙]�]� k] +�] ˙]]	 œ] ^� ˝ a]� k]
�]+ �]�] � )	 k] � ] -^ˇ]� ]) ^�]
]] n+Hs
RZ �]`� a] 	 k] 0	 œ+ ˙]�]]�] ^&�]]E r/�] � o]^&)
� k] ^�])] & k] - n]) � Ÿ] ˝]`	] ^&	] k�

o-&) /� k] �]å] � ) gt&�]]Ds S S[ ˝]�]
�] g+&` � +	 k] 
]� k]E r�]+ � o]^&) �]	]]	 k] � œ]
UW �]]
] 
]� k] ˛ k] - n]) ˝ g] /� k] ˝]`	] ^&	]
� œ] �]å] � ) k&�]]Hs SR �]�]) � o]^&)
� k] 0�]� ] �]˝]
]�] ˛]]E 0�]� ] -ı]	]]
�])`)D T SS ˙]�] 0� k] �] k) a+- œ] � œ] � k]
•ä]&] ^� �]] �]�]]E ˝] k] 0�] k� ˘ k]
] œ] � k] �]]&
-]�]] ^� �]+ �]+ �]]˝] � +] � )˝]] ˛]]D U

- n]) 0	+ œ]	 k] �]]�¾] � ] - n]) �]`� a] � ` �]]˝]
� ] �]� `	] ^� �]]D

ST ˙]�] �]+ ( �]+ k� ˝�] k]+]) k� �]˝]
�]Î �]
 k]�] � œ] ˛]]E ˝] k] �] a+˝]O� k] 
] k]�] œ] 	 k]
0�] k� ˘]�]˝� ]) k&�]� ) 0�] k� 	]]�] ı])
^�]��]]�] ^� �]]D SU �]�]) �]`� a] 	 k] � a]&
� k] 0	] k� �]) k]� k] 	]+™ ! k]å] �] œ]^� �]+
�]�]� k] ˙]]	]˝]] ˛]]D SV - n]) 
] k]�] œ] k�
�]] k) � œ] ˙]]	]	 k] k� ^
]4 0� k] ^� �]` o/�]]	]
� ` ä]Î )˝] 	]+™ ˛]` �] œ]^� �]+ ˙]]	]˝]] ˛]]
^� o/�]]	] k� ^&
] � œ] �]] n+D V

T 	]` a� k&� a]�] W 	]]�] � ] 4� ( )`�]`E ˙] k]
�] g+^&�] œ] � ] 4� ˇ]� “]O-^ˇ]� ])` ˛]]E

S )]˝] k� �]˝] �]`� a] k� ı]]�] -]�]] X - n])
0�]� k] � +]E r)��]`E Y +�] ˙]]	]˝ k] Ÿ+ ^� ˝ g]
ı])� k]��]) � ` ˝])( � k] -]�]] ^�]�]� n+D
/�]^
]4 ^� ˝ g] ˙] k] ˘]�]˝� ]) � )˝]] n+E �]+
� k] “/ �]` o/�]]	] ˝]�] ˝]� 	]+™ � ) �]� ˝]]E Z

˙]�] ˝]� ^� ı])� k]��]) 0�] k� �]]˛] 	]
+ k]Ds R[ T �]`� a] 	 k] 0� k] ˙]�]]�] ^&�]]E r� Ÿ]
˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+ ^� ˙]�] ˝]� � k] “/
& k]�]])] ı n]&] 	] + k]E� RR �]+ ı])� k]��]) � ]

TBT � �]] �]]�]&E r� k] “/ 1 ı]) � k] 	]
ı n]&] + k]Ds

-ˇ�]y S
R �]�] ZBRE S

� g]+ RBRU

S �]˝] RTBVV
�]) TBTR
� g]� YBRZ
Ü k]
] RBRU

T �]˝] UBRT

U ^	]� “] RSBRU
^�] SYBRW
��] RWBR
� g]+ RRBVV

V � n]�] RBRU

W �]˝] SRBRS
�]) RRBRVE RW
� g]� RZBUV

X ^�]� “] XBRR
�]˝] SRBRT
�]) RRBRX
� g]� RZBUW

Y �]˙] WZBZ

�������������������

g&�])] � q]�]y
R �]˝] RSBTY

�]˝] RWBR
� g]+ UBUY
� g]+ WBT[

S �]˝] SWBVZOWR
�]˝] SXBTZE U[
�]) RUBVXE VY

T �]˝] RWBSR

U � g]� SUBWOY

V �]˝] ZBTE U
�]) SBWOY
� g]+ RBUXE UY
� g]+ WBWU
Ü]� SBST

�������������������

-ˇ�]y T
W � g]+ XBV[E VR

� g]+ RZBTZ

X � g]+ RSBUS

Y � g]+ RBTY

Z � g]+ SBRR

R[ � g]+ RUBRR
Ü k]
] SBSS
Ü k]
] R[BTY

RR � g]+ RBRSE RT
Rı]˝] RBTE ST
R� g]+ TBZ



RXWR 	 g]+

]] TBUOSU
)]˙] 
]+™ k&] �]� ˝]]Ds R U 
]` a� k&� a]�]

 k] � +]E r4� o/�]]
] �]å] + k]� ) & k]�]])]
n� � k] ı n]&] + k] �]� ˝]] n+H ��]] �]+ -ı]
]`

�] t] k� �]� “] � œ] �]]ı]�] ˙]] �]� ˝]] n+ - n])
& k]�]])] ı n]&] + k] �]� ˝]] n+Hs V �]`� a] 
 k]
0� k] ˙]�]]�] ^&�]]E r� Ÿ] ˝ a]�]� k] �]˘]O�]˘]
� +˝]] gt+E ˙]�] ˝]� � k] “/ ı]]
]` - n]) ı]^�]¾]
�]_�˝] � k] ı n]&] 
] + k]E S ˝]�] ˝]� �]+ ı])O
� k]��]) k� )]˙] � œ] &]^]	] 
]+™ + k] �]� ˝]]D
W ˙] k] �])`) � k] ı n]&] a+-] n+E �]+ �]])`O
^)� n+ - n]) ˙] k] ı]^�]¾] �]_�˝] � k] ı n]&] a+-]
n+E �]+ ��]� “] � ] n+D X � k])` /�] �]]˝] ı])

˝]]˙˙ a]�] �]˝] � ) ^� ˝ a]�] 	] k]�] œ] k� ^	]4
& k]�]])] ı n]&] + k]
]] ä]Î )` n+D Y +�]]
˙]+ t] ˘]] k+ �]+ t] �]+˝]` n+ - n]) ˝ g] +�]] ˘]	]
 k]
� ` -]�]]ä] � a]
]˝]] n+E �]�]) ˝ g] 
]+™ ˙]]
]˝]]
^� �]+ � + t] � k] -]˝]` n+ - n]) � + t] ˙]] )+`
n+D ˙] k] � k] “/ ı]^�]¾] �]_�˝] � k] ı n]&] + k]˝]] n+

�]+ k4�]] +` n+Ds T

Z �]+ � a]
]� ) 
]` a� k&� a]�] 
 k] 0�]� k]
� +]E r�]+ �]�] n� � k] + k] �]� ˝]] n+Hs
R[ �]`� a] 
 k] ˙]�]]�] ^&�]]E r˝ g] /�])]4O
^	]�] œ] � ] 4� � a]Í + k]� ) �]` � k] �]]˝ œ] 
]+™
˙]]
]˝]]H RR � Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]]
gt+E +�] ˙] k] ˙]]
]˝ k] Ÿ+ 0�]` k� �]] k) � œ]

�]˝]]˝ k] Ÿ+ - n]) +�]
 k] ˙] k] k&]] n+ 0�]`
� ` �]�]]+` k&˝ k] Ÿ+E �]�]) ˝ a]�] 	] k]�] +�]])`
�]�]]+` � � g]	] 
]+™ � )˝ k]D RS � Ÿ] ˝ a]� œ+
ˇ])˝]` � ` �]]˝ œ] �]˝]] )+] gt+ ^( ) �]` ˝ a]�]
�]� `
] 
]+™ � )˝ k]E ˝] k] -�]) � Ÿ] ˝ a]� œ+ ��]� “]
� ` �]]˝ œ] �]˝]] t1 E ˝] k] n� � k] �]� `
] � ) k]� k]H
RT /˝]
]] +` 
]+™E � k] “/ �]` o/�]]
] ��]� “]
ı]) 
]+™ ˘]æ]E U �]�]) ^�] “( 4� +` n+
˙] k] ��]� “] � k] 0˝])] n+ V - n]) �]+ n+ o/�]]
]
� ] � k]"]D RU # `� ˙ n]� k] � g]�]] 
 k] �]`)]
 k]
� œ] 0�] �] t]ı] � k] t1 ˘ k] ı]) ˘]æ]�]]E W 0�]`
˝])+ ä]Î )` n+ ^� o/�]]
] k� � k] k" � k] �]`
t1 ˘ k] ı]) ˘]æ]�]] ˙]]4 X RV ˝]]^� +)

� k] “/ ˙] k] 0�] ı]) �]� `
] � k) �]+ +� k]�]]
� ` •ä]&�]` ı]]4D R

RW ��] œ]^� ı])� k]��]) 
 k] a&^
]�]] � k]
/˝]
]] ı�]]) ^� �]] ^� 0�]
 k] -ı]
]] /� O
	] n]˝]] � k]"] k& ^&�]] S ˝]]^� ˙] k] � k] “/
0�] ı]) ^�]��]]�] � k)E �]+ 
]]�] 
]
^� �]] ˙]]4 �]_	� +� k]�]] � ` •ä]&�]`
ı]]4D T RX ı])� k]��]) 
 k] -ı]
 k] � k] k" � k]
a&^
]�]] � œ] /�]^	]4 
]+™ � k]˙]] ^� �]+
a&^
]�]] � k] �]ä]] � a]
]]4E �]�]) /�]O

^	]4 � k]˙]] ^� a&^
]�]] 0�] k� ä]^)4 0Ã])
ı]]4D U RY ˙] k] 0�] ı]) ^�]��]]�] � )˝]]
n+E 0� k] �]ä]] 
]+™ &` ˙]]4�]`D V ˙] k] 0�]

ı]) ^�]��]]�] 
]+™ � )˝]]E 0� k] �]ä]]
� a]
]]�]` ˙]] ˘ a]� ` n+ ��] œ]^� 0�]
 k] ı])O
� k]��]) k� /� 	] n]˝ k] � k] k" k� 
]]�] ı])
^�]��]]�] 
]+™ ^� �]]D W RZ 
�]]�] /�]
-]ˇ]]) ı]) ^� �]] ˙]]˝]] n+B ) n]�]
]` a&^
]�]]
� œ] -]�]`E X �]�]) 	] k]�] œ] 
 k] ) n]�]
]` k�
�]˙]]�] o-ˇ]� ]) � k] ı�]]) ^� �]] ��] œ]^�
0
] k� � ]�] a&�" ˛ k]D S[ ˙] k] � a] k) � ]�] œ]
� œ] 	]�]] )+˝]] n+E �]+ ) n]�]
]` � k] 
]( )˝]
� )˝]] n+ - n]) ) n]�]
]` � œ] 
]+™ -]˝]] ˝]]^�
0�] k� � a] k) � ]�] œ] � ] ı])&]( ]�] 
] + k]
˙]]4D SR �]�]) ˙] k] �]+` � ]�] � )˝]] n+
�]+ ) n]�]
]` � œ] -]˝]] n+ Y ˝]]^� �]]^�]˝] + k]
^� 0�]
 k] � k] � ]�] ı])� k]��]) � ` �])ä]` k�
� a]˝]]^�]� ^� 4 Ÿ+Ds

SS /�] k� �]]&E �]`� a] - n]) 0�] k� ˘ k]	 k]
�] g+^&�]] k� k&+]˝] œ] � œ] �]4 - n]) 0�]
 k]
�]+ t] 0
] k� �]]˛] a� ! �]�˝] ^�]˝]]�]] - n])
	] k]�] œ] � k] �]ı]^˝]��]] ^&�]]D Z ST �]�])
� g]+

]] �]` �]]^	]�] k� ı]]�] 4
] k]
] 
]]�] � `
4� ˙]�]+ �]ı]^˝]��]] k& )+] ˛]]E ��] œ]^�
�]+ t] �] a+˝] ı]]
]` ˛]] R[ - n]) 	] k]�] -]˝ k]
) k+ - n]) �]ı]^˝]��]] 	 k]˝ k] ) k+D RR SU 0�]
�]�˝] ˝]� � g]+

]] � k] ˙ k]	] � œ] 
]+™ $]	]]
�]�]] ˛]]D RS

-ˇ�]y T
R R a� ) RVBV[

S �]˝] TBRR
�]˝] SYBRZ
Ü k]�] RBV
Ü k]�] YBTW
Ü k]�] R[BUV
Ü k]�] R[BUX
Ü k]�] RZBVE W

T ) k]�] YBRUE RW

U Ü k]�] SBTU

V � g]+ WBTY
� g]+ YBSTE US

W ^�] SRBYE Z

X � g]+ YBSY
�]	] TBRT

�������������������

g&�])] � q]�]y
R � g]+ TBTW

� g]+ S[BTR

S ) k]�] VBY
) k]�] YBTS
R� g]+ UBZE R[
R� g]+ UBRZ

T � g]+ WBU[
� g]+ S[BTR
) k]�] WBST
S˝]` TBRV
R� g]+ VBRT

U 	 g]� RZBR[
� g]+ RSBUX
R a� ) RVBSS
S a� ) VBRYE RZ
R˝]` RBRV
R� g]+ SBRE S
R� g]+ UBRU

V � g]+ VBSU

W �]˝] R[BTT
/ì] R[BSZ

X � g]+ RBZ
� g]+ YBRS
� g]+ ZBV
� g]+ RSBUW

Y � g]+ RSBTWE UW
R� g]+ RBX

Z � g]+ UBS

R[ �]) RBR[
Ü k]�] YBTY

RR �]˝] TBRE VE W

RS �]˝] RUBT
	 g]� TBRZE S[



	 g]+

]] TBSVQUBRR RXWS
SV ˝]�] � a]Ã ^� 4 ˙]]	 k] k� ^)�]]ä]

� k] 
 k]� ) ^� �]` �] g+&` k� �]]˛] � g]+		]]
k� ˘ k]
] œ] � ` �]+�] ^!å �]�]`D SW ^( )

� g]+		]] k� ˘ k]
 k] 0�] k� ı]]�] -]4 - n])
0�]� k] � +	 k] 
]� k]E r� a]Í E �]+ -]&�]` ˙] k]
�])&	] k� 0�] ı]]) ˝ k] k) �]]˛] ˛]] - n])
^˙]�] k� �]] k) � œ] ˝ g]	 k] �]�]]+` &` ˛]`E R �]+
�]ı]^˝]��]] k& )+] n+ - n]) �]�] 0�] k� ı]]�]
˙]] ) k+ Ÿ+Ds SX � g]+		]] 	 k] � +]E r˙]�]
˝]� 4� o/�]]	] � k] ��]� “] � k] 	] ^&�]]
˙]]4E ˝]�] ˝]� �]+ 4� �]` ˘]`ä] 	]+™
ı]] �]� ˝]]D SY ˝ a]�] � a]& /�] �]]˝] k�
�]�]]+ + k] ^� � Ÿ]	 k] � +] ˛]]E � Ÿ] �]�]`+ 	]+™
gt+ S �]�]) � a]� k] 0�] k� -]� k] � k]˙]] �]�]] n+D T

SZ ^˙]�] k� ı]]�] a&
+	] n+ �]+` g&
+] n+D U

�]�]) ˙]�] g&
 k+ � ] & k]�˝] �]å] + k]˝]] n+
- n]) g&
 k+ � k] �]]˝] � )˝ k] � a]	]˝]] n+E ˝] k]
0�]� ` -]�]]ä] � a]	]� ) 0� k] �] a+˝] � a]�]`
+ k]˝]` n+D /�]^
]4 � k])` �]+ � a]�]` ı g])`
� ` �]�]` n+D T[ �]+ ä]Î )` n+ ^� �]+
�]æ˝]] ˙]]4 - n]) � Ÿ] �]"˝]] ˙]] t1 Ds

TR ˙] k] 1 ı]) � k] -]˝]] n+ �]+ �]]� `
�]�] k� 1 ı]) n+D V ˙] k] ˇ])˝]` � k] n+E �]+
ˇ])˝]` � ] + k]˝]] n+ - n]) ˇ])˝]` � ` �]]˝ œ]
�] k]
]˝]] n+D ˙] k] ��]� “] � k] -]˝]] n+E �]+
�]]� ` �]�] k� 1 ı]) n+D W TS 0�]	 k] ˙] k]
k&�]] - n]) � a]	]] n+E 0�]� ` �]+ �]�]]+`
k&˝]] n+E X �]�]) � k] “/ -]&�]` 0�]� ` �]�]]+`

ı]) �]� `	] 	]+™ � )˝]]D Y TT ^˙]�]	 k]
0�]� ` �]�]]+` ı]) �]� `	] ^� �]] n+ 0�]	 k]
/�] �]]˝] ı]) -ı]	]` � a]+) 
]�]]�]` n+ �
^� ı])� k]��]) �]˘˘]] n+D Z TU ı])� k]��])
	 k] ^˙]� k] � k]˙]] n+E �]+ ı])� k]��]) � ` �]]˝ œ]
�]˝]]˝]] n+ R[ /�]^
]4 ^� ı])� k]��]) ˛] k]å]O
˛] k]å] � ) k� � ı]^�]¾] �]_˝] 	]+™ k&˝]]D
TV ^ı]˝]] � k] k" � k] ı�]]) � )˝]] n+ RR - n])

TBTT � �]] rı]�� ] ^� �]] n+Ds TBTU � �]]
r	]]ı]O	]]ı]� )Ds

0�]	 k] �]�] a� ! 0�] k� +]˛] � œ] �] Ÿ]ı] ^&�]]
n+D R TW ˙] k] � k] k" ı]) ^�]��]]�] � )˝]] n+

�]+ +� k]�]] � ` •ä]&�]` ı]]4�]]D S ˙] k] � k] k"
� ` -]�]] 	]+™ �]]	]˝]] �]+ •ä]&�]` 	]+™
ı]]4�]]E T �]_
� ı])� k]��]) � ] © k]ˇ] 0�]
ı]) �]	]] )+˝]] n+D U

U ˙]�] Ü]� a] � k] ı]˝]] ˘]
]] ^� ( )`^�]�] œ]
	 k] �]+ �]]˝] � a]	]` n+ ^� �]`� a]E � g]+		]]

� k] ä�]]&] ˘ k]
 k] �]	]] )+] n+ - n]) 0	 œ+
�]ı]^˝]��]] k& )+] n+ V S L+]
] t]^� �]`� a]
� a]& �]ı]^˝]��]] 	]+™ k&˝]] ˛]] �]_
� 0�] k�
˘ k]
 k] k&˝ k] ˛ k]ME T ˝] k] �]+ �] g+^&�]] ! k]åO
� ) ^( ) � k] �]
]`
] ˘]
]] �]�]]D U �]�])
0� k] �]]�]^)�]] � k] + k]� ) ˙]]	]] ä]Î )`
˛]]D V )]�˝ k] � œ] �]+ �]]�]^)�]] k� � g]�]])
	]]�] k� 4� �]+) ı] at+˘]]D �]+ �]+) 0�]
ä]�]`	] k� ı]]�] ˛]] ˙] k] �]] g� �] 	 k] -ı]	 k] � k] k"
� g]� a]( � k] &` ˛]`D W W &)-�]
] �]] g� �]
� ] a� - t]� �]+™ ˛]] X - n]) �]`� a] �]( ) � k]
˛]� ]O�] t]&] a� t4 k� ı]]�] � n]# ] ˛]]D �]+ ^&	]
� ] � )`�] !# ] � o]"]� ˛]]D

X �]+ t] �]]�]^)�]] � ` 4� - n])˝] ı]]	]`
�])	 k] -]�]`D ˝]�] �]`� a] 	 k] 0�]� k]
� +]E r� a]� k] ı]]	]` ^ı]
]]Ds Y L0�] k�
˘ k]
 k] �]]	]] �])`&	 k] �]+) �]4 a+4 ˛ k]DM
Z 0�] �]]�])` - n])˝] 	 k] 0�]� k] � +]E
r˝ g] 4� �] g+&` + k]� ) � a]�]� k] ı]]	]` n� � k]
�] t]�] )+] n+E � Ÿ] ˝] k] 4� �]]�])` - n])˝]
gt+Hs L�] œ]^� �] g+&`E �]]�]^)�] œ] � k] � k] “/

	]]˝]] 	]+™ )�]˝ k]DM Y R[ �]`� a] 	 k] � +]E
r-�]) ˝ g] �]+ ˙]]	]˝]` ^� ı])� k]��]) � ]
� a]�˝] �])&]	] �]] n+ Z - n]) �]+ � n]	] n+
˙] k] ˝ a]�]� k] � + )+] n+ ^� F� a]� k] ı]]	]`
^ı]
]]EG ˝] k] ˝ g] 0�]� k] ı]]	]` �] t]�]˝]` - n])
�]+ ˝ a]� k] ˙]`�]	] k&	 k]�]]
]] ı]]	]` k&˝]]Ds R[

RR ˝]�] - n])˝] 	 k] � +]E r˝ k] k) ı]]�] ˝] k]

UBW � �]] rı]]	]` � ] �] k]˝]]Ds � �]]	]` & k]ı]+)
� )`] RS ]˙ k]D

-ˇ�]y T
R � g]+ RBTTE TU

S � g]+ RBRZE S[

T �]˝] RRBXE R[
� g]� RBRTE RX

U S a� ) RRBS
/( VBSV
Ü]� SRBZ

V � g]+ YBST

W �]˝] TBRR

X � g]+ YBSW
� g]+ RVBRV

Y � g]+ RBRR
� g]+ TBRR

Z R� g]+ VBR[

R[ � g]+ XBRW

RR � g]+ VBS[
� g]+ RVBZE R[

�������������������

g&�])] � q]�]y
R �]˝] RRBSX

� g]� R[BSS

S � g]+ TBRW
� g]+ WBUX
) k]�] RBRX
/ì] VBZ

T S^˛] RBXE Y
R� g]+ VBRS

U /( VBVE W
/ì] R[BSWE SX

�������������������

-ˇ�]y U
V � g]+ TBSS

W 0˝] TTBRYE RZ
�]+ SUBTS

X � g]+ UBRS

Y S)] RXBSU
Ü k]
] R[BSY

Z /( SBY

R[ � g]+ XBTX



RXWT 	 g]+

]] UBRSOTU
ı]]	]` ^	]� ]
]	 k] k� ^
]4 � k] “/ �])˝]	] ˝]�
	]+™ n+ - n]) a� - t] �]` �]+)] n+D ^( ) ˝ k] k)
ı]]�] �]+ ˙]`�]	] k&	 k]�]]
]] ı]]	]` � + t] � k]
-]�]]H RS �]] ˝ g] +�]] k) ı a])� k] �]] g� �]
� k] �]` �]+]	] n+ ^˙]�]	 k] +� œ] �]+ a� - t] ^&�]]
˛]] - n]) /�]` � k] 0�]	 k]E 0�] k� � k]" œ] - n])
�]� k]^�]�] œ] 	 k] �]` ı]`�]] ˛]]Hs RT �]`� a] 	 k]
˙]�]]�] ^&�]]E r+) � k] “/ ˙] k] �]+ ı]]	]` ı]`˝]]
n+ �]+ ^( ) ı�]]�]] + k]�]]D RU �]�]) ˙] k]

� k] “/ �]+ ı]]	]` ı]`4�]]E ˙] k] � Ÿ] 0� k] gt&�]] �]+
^( ) � �]` ı�]]�]] 	]+™ + k]�]]D R ˙] k] ı]]	]`
� Ÿ] 0� k] gt&�]] �]+ 0�] k� o-&) ı]]	]` � ] 4�
�] k]˝]] �]	] ˙]]4�]] - n]) +� k]�]] � ` •ä]&�]`
k&	 k] k� ^
]4 0�]å˝]] ) k+�]]Ds S RV ˝]�]

- n])˝] 	 k] � +]E r� a]� k] �]+ ı]]	]` k& ˝]]^�
� a]� k] ı�]]�] 	] 
]� k]E 	] +` � a]� k] ı]]	]` �])	 k]
k� ^
]4 �]])O�]]) �]+ t] -]	]] ı] kåDs
RW 0�]	 k] - n])˝] � k] � +]E r˙]] - n])

-ı]	 k] ı]^˝] � k] 
 k]� ) �]+ t] -]Ds
RX - n])˝] 	 k] � +]E r� k])] � k] “/ ı]^˝]
	]+™Ds �]`� a] 	 k] 0�]� k] � +]E r˝ g]	 k]
�]+` � +] ^� � k])] � k] “/ ı]^˝] 	]+™D
RY �] œ]^� ˝ k] k) ı] t]˘] ı]^˝] + k] ˘ a] k� Ÿ+
- n]) -�] ˝ g] ^˙]�] -]&�]` k� �]]˛] )+˝]`
n+ �]+ �]` ˝ k])] ı]^˝] 	]+™ n+D ˝ g]	 k] ^�]
]O
a� 
] �]˘] � +]Ds RZ ˝]�] - n])˝] 	 k]

0�]� k] � +]E rÜ]� a]E ˝ g] ä]Î ) 4� �]^�]��]O
�]˝]] n+I T S[ +�]] k) ı a])� k] /�] ı]+]å
ı]) 0ı]]�]	]] � )˝ k] ˛ k]E �]�]) ˝ a]�] 
] k]�]
� +˝ k] + k] ^� �]Î �]
 k]�] �]+ ˙]�]+ n+ ˙]+ t]
0ı]]�]	]] � ` ˙]]	]` ˘]]^+4Ds U SR �]`� a]
	 k] 0�]� k] � +]E r� k])] �]� `	] � )E �]+
�]�]�] -] )+] n+ ˙]�] ˝ a]�] 
] k]�] 	] ˝] k]
/�] ı]+]å ı])E 	] +` �]Î �]
 k]�] � œ] ^ı]˝]]
� ` 0ı]]�]	]] � ) k]� k]D SS ˝ a]�] �]]	] k�
^�]	]] 0ı]]�]	]] � )˝ k] + k] V �]�]) +�] �]]	]
k� �]]˛] 0ı]]�]	]] � )˝ k] Ÿ+ �] œ]^� 0Ã])

� ` � a]Î -]˝] �] g+^&�] œ] � k] + k]˝]` n+D W

ST �]�]) �]+ �]�]�] -] )+] n+ - n])
-�]`-�]` n+E ˙]�] �]˘˘ k] 0ı]]�]� ^ı]˝]]
� ` 0ı]]�]	]] ı]^�]¾] �]_˝] - n]) �]˘˘]] “/
� k] � œ)� k]D &)-�]
]E ^ı]˝]] k4� k] 
] k]�] œ] � k]
gt%æ )+] n+ ˙] k] /�]` ˝])+ 0�]� `

0ı]]�]	]] � œ)� k]D R SU ı])� k]��]) -Ê��]
n+ S - n]) 0�]� ` 0ı]]�]	]] � )	 k]�]]
] œ] � k]

ı]^�]¾] �]_˝] - n]) �]˘˘]] “/ � k] 0�]� `
0ı]]�]	]] � )	]` ˘]]^+4Ds T SV ˝]�] 0�]
- n])˝] 	 k] 0�]� k] � +]E r� Ÿ] ˙]]	]˝]` gt+ ^�
�]�]`+] -]	 k]�]]
]] n+ ˙] k] -^�]^�]˝] � +O

]]˝]] n+D ˙]�] �]+ -]4�]] ˝] k] +� œ] �]])`
�]]˝ œ] � a]
]� ) �]�]�]]4�]]Ds SW �]`� a] 	 k]
0�]� k] � +]E r� Ÿ] ˙] k] ˝ a]�]� k] �]]˝] � ) )+]
gt+E �]+` gt+Ds U

SX ˝]�]` 0�] k� ˘ k]
 k] 
] n]" -]4 - n])
� k] �]+ k&�]� ) n+)]	] )+ �]4 ^� �]+
4� - n])˝] � k] �]]˝] � ) )+] n+D ^( )
�]` ^� �]` 	 k] 0�]� k] 	]+™ ı g]!]E r˝ a]� k] �]]
˘]]^+4Hs �]] r˝ g] /�] - n])˝] � k] �] œ]
�]]˝] � ) )+] n+Hs SY ˝]�] �]+ - n])˝]
-ı]	]] ı]]	]` � ] �]å] �]+™ ! k]å� )
�]+) ˘]
]` �]�]` - n]) 
] k]�] œ] � k] � +	 k]

]�]`E SZ r-]- k] � k] k) �]]˛] ˘]
] k]E 0�]
-]&�]` � k] k&�] k] ^˙]�]	 k] �]+ �]�] �]˝]]
^&�]] ˙] k] � Ÿ]	 k] ^� �]] n+D � +™ �]+ �]�]`+
˝] k] 	]+™Hs T[ 
] k]�] �]+) � k] ^	]� 
]� )
0�] k� ı]]�] -]	 k] 
]� k]D

TR /�] & n])]	] ˘ k]
 k] 0�]� k] �]])O�]])
� +˝ k] ) k+E r� a]Í E V �]]	]] �]] 
 k]Ds
TS �]�]) 0�]	 k] 0	]� k] � +]E r� k] k)
ı]]�] k4�]] �]]	]] n+ ^˙]�] k� �]] k) � œ]
˝ a]�] 	]+™ ˙]]	]˝ k]Ds TT ˝]�] ˘ k]
 k] 4� O
g&�] k) � k] � +	 k] 
]� k]E r� k] “/ 0�] k� �]]	 k]
k� ^
]4 a� ! 
 k] ˝] k] 	]+™ -]�]] ˛]]Hs

TU �]`� a] 	 k] 0	]� k] � +]E r� k])] �]]	]] �]+
n+ ^� � Ÿ] -ı]	 k] � k]˙]	 k]�]]
 k] � ` �])ä]`

ı g])` � tÎ W - n]) 0�]� ] � ]�] ı g])] � tÎ D X

-ˇ�]y U
R � g]+ WBTV

S � g]+ XBTY
) k]�] WBST
R� g]+ VBS[

T � g]� XBRW
� g]+ ZBRX

U ��] RSBVE W
R)] ZBT
S/˝] XBRS
�]˙] RSS

V S)] RXBSZE TT

W �]�] SBT
) k]�] ZBU

�������������������

g&�])] � q]�]y
R S/˝] RWBZ

S S a� ) TBRX
R˝]` RBRX
/ì] RRBSX

T ) k]�] RSBR

U � g]+ ZBTVOTX

V � g]+ RBTY

W � g]+ WBTY

X � g]+ VBT[E TW
� g]+ RXBU
� g]+ RZBT[



	 g]+

]] UBTVQVBS RXWU
TV ˝ a]�] � +˝ k] + k] 	] ^� ( �]
] � ` � "] “/
k� ^
]4 -�]` ˘]]) �]+`	 k] �]]� ` Ÿ+H k&�] k]I

� Ÿ] ˝ a]�]� k] � +˝]] gt+E -ı]	]` - t]� œ] 0# ]- k]
- n]) � k]˝] œ] ı]) 	]ä]) $]
] k]E � k] � "] “/ k�
^
]4 ı]� ˘ a] k� Ÿ+D R TW � "] “/ � )	 k]O
�]]
]] -�]` � k] �]ä] g&)` ı]] )+] n+ - n])
+� k]�]] � ` •ä]&�]` k� ^
]4 ( �]
] �]" k])
)+] n+ ˝]]^� �] k]	 k]�]]
]] - n]) � ]"	 k]O
�]]
]] & k]	] œ] ^�]
]� ) � a]^�]�] t] �]	]] t4D S

TX /�] �]]�]
 k] � œ] �]]� “/ �]+ � +]�]˝] �]˘]
n+ ^� �] k]˝]] � k] “/ - n]) n+E � ]"˝]] � k] “/

- n])D TY � Ÿ]	 k] ˝ a]� œ+ �]+ ( �]
] � ]"	 k]
� k]˙]] ^˙]�] k� ^
]4 ˝ a]�]	 k] � k]+	]˝] 	]+™ � `D
g&�]) œ] 	 k] � å` � k]+	]˝] � ` - n]) ˝ a]�] 0	]� `

� k]+	]˝] � ] ( 
] ı]] ) k+ + k]Ds
TZ 0�] �]+) k� �] a+˝]O� k] �]]�]^)�] œ] 	 k]

0�] ı]) ^�]��]]�] ^� �]] �] œ]^� 0�] - n])˝]
	 k] �]+ � +˝ k] a+4 �]�]]+` &` ˛]`E r0�]	 k]
�]+ �]�] �]˝]] ^&�]] ˙] k] � Ÿ]	 k] ^� �]] n+Ds T

U[ /�]^
]4 ˙]�] �]]�]^)�]] k� 
] k]�] �]`� a]
k� ı]]�] -]4E ˝] k] 0�]� k] � a]ä]]^)�] � )	 k]


]� k] ^� �]+ 0	] k� �]+ t] #+ k) - n]) �]+
0	] k� �]+ t] & k] ^&	] #+)]D UR 	]˝]`˙]]
�]+ a+-] ^� - n]) �]` � “/ 
] k]�] œ] 	 k] 0�]� `
�]]˝ œ] � a]	]� ) �]� `	] ^� �]] US - n]) � k]
- n])˝] � k] � +	 k] 
]� k]E r-�] +�] ^�] “(
˝ k])` �]]˝] � a]	]	 k] � ` �]˙]+ � k] 	]+™ �]_
�
/�]^
]4 �]� `	] � )˝ k] Ÿ+ �] œ]^� +�]	 k]
� a]& � a]	] ^
]�]] n+ - n]) ˙]]	] ^
]�]] n+ ^�
�]+ -]&�]` �]˘]� a]˘] a&^	]�]] � ] 0Ã])O
� ˝] “] n+Ds U

UT & k] ^&	] �]]& �]`� a] �]+ ˙]�]+
! k]å� ) �]
]`
] k� ^
]4 ^	]� 
] ı]å]D
UU �]�]) 0�]	 k] � a]& � +] ˛]] ^� -ı]	 k]
/
]] k� � œ] 4� �]^�]��]�]˝]] � ] -]&)
	]+™ + k]˝]]D V UV ˙]�] �]+ �]
]`
] ı] at+˘]]
˝] k] �]+ t] k� 
] k]�] œ] 	 k] 0�]� ] ��]]�]˝] ^� �]]
�] œ]^� 0	+ œ]	 k] � k] �]] k) � ]�] k&� k] ˛ k] ˙] k]

0�]	 k] ˝�] k]+]) k� �]˝] �]Î �]
 k]�] � œ] ^� 4
˛ k]D R � k] 
] k]�] �]` ˝�] k]+]) k� ^
]4 �]+ t]
�]4 ˛ k]D S

UW ^( ) �]`� a] �]
]`
] k� � ]	]] � œ]
-]�]]E ˙]+ t] 0�]	 k] ı]]	]` � k] &]�]O
�]^&)] � œ] �]&
]] ˛]]D T � ( )	] g+�] � œ]
)]˙]] � ] 4� -^ˇ]� ])` ˛]]E ^˙]�]� ]
� k]"] �]`�]]) ˛]]D UX ˙]�] /�] -]&�]`
	 k] � a]	]] ^� �]`� a] �] g+^&�]] � k] �]
]`
] -]
�]�]] n+E ˝] k] �]+ 0�] k� ı]]�] �]�]] - n])
0�]� k] ^�]	]˝]` � )	 k] 
]�]] ^� �]+ -]4
- n]) 0�] k� � k] k" � k] # `� � k) �] œ]^�
0�]� ] � k]"] �])	 k]�]]
]] ˛]]D UY 
 k]^� 	]
�]`� a] 	 k] 0�]� k] � +]E r˙]�] ˝]� ˝ a]�] 
] k]�]
^˘]	+ - n]) ˘]�]˝� ]) 	] k&�] 
] k]E ˝ a]�] +)O
^�]ä] �]� `	] 	]+™ � ) k]� k]Ds U UZ )]˙]]
k� -^ˇ]� ])` 	 k] 0�]� k] � +]E rÜ]� a]E /�]� k]

ı]+
 k] ^� � k])] �]˘˘]] �]) ˙]]4E � k] k) �]]˛]
˘]
]Ds V[ �]`� a] 	 k] 0�]� k] � +]E r˙]]E
˝ k])] � k]"] •ä]&] n+Ds V 0�] -]&�]` 	 k]
�]`� a] � ` �]]˝] ı]) �]� `	] ^� �]] - n])
-ı]	 k] )]�˝ k] ˘]
] ^&�]]D VR ˙]�] �]+
)]�˝ k] � œ] +` ˛]]E ˝] k] 0�] k� &]�] 0�]� k] ^�]
 k]
- n]) 0	+ œ]	 k] � +] ^� 0�]� ] 
]å� ] # `�
+ k] �]�]] n+D VS 0�]	 k] 0	]� k] ı g]!] ^�

]å� ] ^� �] �]˝] # `� a+-] ˛]]D 0	+ œ]	 k]
� +]E r� 
] �]]˝]� œ] � o] k" � � œ] 0�]� ] � a]�]])
0˝]) �]�]]Ds VT ˝]�] ^ı]˝]] ˙]]	] �]�]]
^� �]+ �]+` �]å` ˛]` ˙]�] �]`� a] 	 k] 0�]� k]
� +] ˛]]E r˝ k])] � k]"] •ä]&] n+Ds W - n])
0�]	 k] - n]) 0�] k� ı g] k) �])]	 k] 	 k] �]`� a] ı])
�]� `	] ^� �]]D VU �]+ �]`� a] � ] g&�])]
˘]�]˝� ]) ˛]] X ˙] k] 0�]	 k] �] g+^&�]] � k]
�]
]`
] -]	 k] ı]) ^� �]] ˛]]D

V /�] k� �]]& �] g+^&�] œ] � ] 4� ˝�] k]+])
-]�]] Y - n]) �]`� a] �]Î �]
 k]�] �]�]]D

S �]Î �]
 k]�] � œ] � k]å ( ]"� Z k� ı]]�] 4�

UBVS � �]]	]` & k]ı]+) � )`] R ]˙ k]D

-ˇ�]y U
R �]˝] ZBTX

S R a� ) TBY

T � g]+ UBSZ

U �]˝] RBSR
� g]+ RBSZ
R˝]` RBRV
R� g]+ UBRU

V �]˝] RTBVX
�]) WBU
� g]� UBSU

�������������������

g&�])] � q]�]y
R � g]+ SBST

S ��] RWBRW

T � g]+ SBRORR

U �]˝] RWBR
R a� ) RBSS

V �]˝] YBRT
�]) XBSZE T[

W �]˝] YBRT

X � g]+ SBRR

�������������������

-ˇ�]y V
Y ^	]� “] RSBRU

��] RWBRE RW
� g]+ SBRT
� g]+ WBU

Z 	] k+ TBR



RXWV 	 g]+

]] VBTOSU
ao� $ n+ ˙] k] /ì]]	]` �]]�]] � œ] � k]˝]+
]&] � +O


]]˝]] n+D 0�] ao� $ k� ˘]]) œ] ˝])( � o]�] œ]O
�]]
]] �])]�]&] n+D T /�] �])]�] k& � œ]
�]å` ˝]]&]& � œ] �]`�]])E o-ˇ k]E 
 t]�] kå - n])
-ı o]�] 
] k]�] ı] kå ˛ k]D U �P V �]+ t]
4� -]&�]` ˛]] ˙] k] TY �]]
] � k] �]`�]])
˛]]D W �]`� a] 	 k] /�] -]&�]` � k] �]+ t]
ı]å] k&�]] - n]) �]+ ˙]]	]� ) ^� �]+ 4�

 o]� k] �]�]�] � k] �]`�]]) n+ 0�]� k] ı g]!]E r�]]
˝ g] # `� + k]	]] ˘]]+˝]] n+Hs R X 0�]
�]`�]]) -]&�]` 	 k] ˙]�]]�] ^&�]]E r�]]+�]E
� k] k) �]]˛] � k] “/ 	]+™ ˙] k] � a]� k] 0�] �]˝]
ao� $ � œ] 0˝]] k) ˙]�] ı]]	]` ^+
]]�]] ˙]]˝]] n+D

/�]� k] ı]+
 k] ^� � Ÿ] ı] at+˘ gt] � k] “/ g&�])] ı]]	]`
� œ] 0˝]) ˙]]˝]] n+Ds Y �]`� a] 	 k] 0�]� k]
� +]E r0# E -ı]	]] ^�]�˝]) 0# ] - n])
˘]
]O^( )Ds S Z �]+ -]&�]` 0�]` �]˝]
# `� + k] �]�]] - n]) 0�]	 k] -ı]	]] ^�]�˝])
0# ]�]] - n]) ˘]
]	 k]O^( )	 k] 
]�]]D

�]+ �]�˝] � ] ^&	] ˛]]D R[ /�]^
]4
�] g+&` 0�] -]&�]` � k] ˙] k] # `� + k] �]�]]
˛]] � +	 k] 
]� k]E r-]˙] �]�˝] n+ - n]) -]˙]
k� ^&	] ˝ k] k) ^
]4 ^�]�˝]) 0# ]	]] � ]	 g]	] k�

^+�]]�] � k] �]+` 	]+™Ds T RR �]�]) 0�]	 k]
� +]E r^˙]�]	 k] � a]� k] # `� ^� �]] n+ 0�]`
	 k] � a]�]� k] � +]E F-ı]	]] ^�]�˝]) 0# ] - n])
˘]
]O^( )DGs RS 0	+ œ]	 k] ı g]!]E r^� �]	 k]
˝ a]�]� k] � +] ^� /� k] 0# ] - n]) ˘]
]O
^( )Hs RT �]�]) �]+ -]&�]` 	]+™
˙]]	]˝]] ˛]] ^� 0� k] # `� � )	 k]�]]
]] � n]	]
n+E �] œ]^� �]`� a] ˘ a]ı]˘]]ı] �]`å � œ] ˙]]

^�]
]] ˛]]D
RU /�] k� �]]&E ˙]�] �]`� a] 	 k] � o]^&)

� œ] 0�] -]&�]` � k] k&�]] ˝] k] 0�]� k] � +]E
r k&�]E -�] ˝ g] # `� + k] ˘ a]� ] n+D /�]^
]4
-]� k] ı]]ı] �]˝] � )	]]E � +™ k4�]] 	] + k] ^�
˝ k] k) �]]˛] /�]� k] �]` � a])] + k]Ds RV ˝]�]

VBU �-^˝]y � T k&� œ]D

0�] -]&�]` 	 k] ˙]]� ) �] g+^&�] œ] � k] �]˝]]�]]
^� �]+ �]`� a] ˛]] ^˙]�]	 k] 0� k] # `� ^� �]]
˛]]D RW /�] �]˙]+ � k] �] g+&` 
] k]�] �]`� a]
� k] �]˝]]	 k] 
]� k] �] œ]^� �]+ �]�˝] k�
^&	] �]+ �]�] � ) )+] ˛]]D RX �]�])
�]`� a] 	 k] 0	]� k] � +]E r� k])] ^ı]˝]] -�] ˝]�
� ]�] � ) )+] n+ - n]) � Ÿ] �]` � ]�] � )˝]]
)+˝]] gt+Ds R RY /�] �]˙]+ � k] �] g+&`
0� k] �]]) $]
]	 k] k� - n]) �]` �] n] k� gt%æ	 k]

]� k]E �] œ]^� 0	] k� ^+�]]�] � k] �]+ 	] ^�] “(
�]�˝] � ] � ]	 g]	] ˝] k]å )+] ˛]]E �]_
� ı])O
� k]��]) � k] -ı]	]] ^ı]˝]] S � +� ) � a]& � k]
ı])� k]��]) k� �])]�]) #+)] )+] ˛]]D T

RZ /�]^
]4 �]`� a] 	 k] 0	]� k] � +]E r� Ÿ]
˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+E � k]"] -ı]	]`
ı]+
] ı]) a� ! �]` 	]+™ � ) �]� ˝]]E �]�])
^�] “( �]+` � )˝]] n+ ˙] k] ^ı]˝]] � k] � )˝ k] a+4
k&�]˝]] n+D U /�]^
]4 ^� ^ı]˝]] ˙] k] a� !

� )˝]] n+E � k]"] �]` 0�]` ˝])` k� � k] � k] � ]�]
� )˝]] n+D S[ ^ı]˝]] � k] � k] k" � k] �] a+˝]

]�]]�] n+ V - n]) �]+ � a]& ˙] k] � )˝]] n+
�]+ �]�] � k] k" � k] �]` ^&�]]˝]] n+ - n])
�]+ /	]� k] �]` �] kåO�] kå � ]�] 0� k] ^&�]]4O
�]] ˝]]^� ˝ a]�] ˝]]˙˙ a]�] � ) k]D W SR ˙ n]� k]
^ı]˝]] �] k) a+- œ] � k] •ä]&] � )˝]] n+ - n])
0	 œ+ ˙]`�]	] k&˝]] n+E X # `� � n]� k] +` � k]"]
�]` ^˙]	 œ+ ˘]]+˝]] n+ 0	 œ+ ˙]`�]	] k&˝]]
n+D Y SS ^ı]˝]] � a]& ^� �]` � ] 	�]]�]

	]+™ � )˝]]E �]_
� 0�]	 k] 	�]]�] � )	 k] � `
�]])` ^ä]�� k]&])` � k] k" � k] �] Ÿ]ı] &` n+ Z

ST ˝]]^� �]�] 0�] k� � k] k" � ] -]&) � œ)
˙ n]� k] � k] ^ı]˝]] � ] -]&) � )˝ k] Ÿ+D ˙] k]
� k] k" � ] -]&) 	]+™ � )˝]]E �]+ ^ı]˝]] � ]
-]&) 	]+™ � )˝]] ^˙]�]	 k] 0� k] � k]˙]] n+D R[

SU � Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+E ˙] k] � k] k)
�]˘]	] � a]	]˝]] n+ - n]) � k] k) � k]˙]	 k]�]]
 k] ı])
�]� `	] � )˝]] n+E �]+ +� k]�]] � ` •ä]&�]`
ı]]˝]] n+ RR - n]) 0� k] �]ä]] 	]+™ � a]	]]�]`

-ˇ�]y V
R �]�] VTBT

S �]˝] ZBW
�]) SBR[E RR
� g]� VBSU

T ^	]� “] S[BZE R[
�]˝] RSBS
� g]� WBS

�������������������

g&�])] � q]�]y
R � g]+ ZBU

� g]+ RUBR[

S � g]+ RUBSY

T ^( �] SBVE W

U � g]+ VBT[
� g]+ YBSY
� g]+ RSBUZ

V �]˝] TBRX
� g]+ TBTV
� g]+ R[BRX
Sı]˝] RBRX

W � g]� YBSV
� g]+ WBR[E RR
� g]+ WBRZ

X S)] UBTSOTU
/ì] RRBTV

Y � g]� XBRSE RU
� g]� YBVSOVU
� g]+ RRBSV

Z Ü k]
] R[BUS
Ü k]
] RXBTR
S a� ) VBR[
S˝]` UBR

R[ � g]� R[BRW

RR � g]+ TBRW
� g]+ WBU[
� g]+ YBVR



	 g]+

]] VBSVOUW RXWW
˙]]˝]` �]_
� �]+ �] n]˝] � k] ı]]) � ) k�
•ä]&�]` ı]]˝]] n+D R

SV � Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+E �]+
�]˝] -] )+] n+ - n]) -�] �]` n+ ˙]�]
�] k) a+4E ı])� k]��]) k� � k] k" � ` -]�]]ä]
� a]	 œ]� k] - n]) ^˙]	+ œ]	 k] 0�]� ` �]]˝] �]]	]` n+
� k] ˙]` t4� k]D SW # `� ˙ n]� k] ^ı]˝]] k� ı]]�]
˙]`�]	] k&	 k] � ` �]_˝] n+E� S � n]� k] +`
0�]	 k] -ı]	 k] � k] k" � k] �]` ˙]`�]	] k&	 k]
� ` �]_˝] &` n+D T SX - n]) 0�]	 k] 0� k]
	�]]�] � )	 k] � ] -^ˇ]� ]) ^&�]] n+ U

�] œ]^� �]+ o/�]]	] � ] � k]"] V n+D SY /�]
�]]˝] ı]) n+)]	] �]˝] + k] �] œ]^� �]+ �]˝]
-] )+] n+ ˙]�] � k] �]�]`E ˙] k] ��]])� � ì] œ]
� œ] Ÿ+ 0�]� ` -]�]]ä] � a]	 œ]� k] W SZ - n])
�]]+) ^	]� 
] -] t4� k]D ^˙]	+ œ]	 k] -˘ k!
� ]�] ^� 4 Ÿ+E 0	]� ] •ä]&] ^� �]] ˙]]	]]
˙]`�]	] ı]]	 k] k� ^
]4 + k]�]] - n]) ˙] k] a&�"
� ]�] œ] � œ] 
]� k] ) k+E 0	]� ] •ä]&] ^� �]]
˙]]	]] �]ä]] ı]]	 k] k� ^
]4 + k]�]]D X T[ � Ÿ]
-ı]	]` ı]+
] ı]) 4� �]` � ]�] 	]+™ � )
�]� ˝]]D �]�]) # `� ˙ n]�]] ^ı]˝]] � k] � a]	]˝]]
gt+ � n]�]] +` 	�]]�] � )˝]] gt+D Y � Ÿ] ˙] k] 	�]]�]

� )˝]] gt+ �]+ �]˘˘]] n+E �] œ]^� � Ÿ] -ı]	]`
	]+™ �]_
� 0�]� ` �])ä]` ı g])` � )	]]
˘]]+˝]] gt+ ^˙]�]	 k] � a]� k] � k]˙]] n+D Z

TR -�]) � Ÿ] - k� 
 k] +` -ı]	 k] �]] k) � œ]
�]�]]+` gt&E ˝] k] � k])` �]�]]+` �]˘] 	]+™ n+D R[

TS 4� - n]) n+ ˙] k] � k] k) �]] k) � œ] �]�]]+`
k&˝]] n+ - n]) � Ÿ] ˙]]	]˝]] gt+ ^� �]+ � k] k)

�]] k) � œ] ˙] k] �]�]]+` k&˝]] n+E �]+ �]˘˘]`
n+D RR TT ˝ a]�]	 k] � g]+		]] k� ı]]�] -]&�]`

� k]˙ k] - n]) 0�]	 k] �]˘˘]] “/ k� �]] k) � œ] �]�]]+`
&`D RS TU k4�]] 	]+™ ^� � a]� k] o/�]]	] œ]
� ` �]�]]+` � ` ä]Î )˝] n+E �]�]) � Ÿ] � k]
�]]˝ œ] /�]^
]4 � + )+] gt+ ˝]]^� ˝ a]�] 0Ã])
ı]] �]� k]D TV �]+ -]&�]` 4� ˙]
]˝]]

VBSW � �]] r0�]� œ] ˙]`�]	] � ] �])&]	] n+Ds

- n]) ˙]�]�]�]]˝]] &`ı]� ˛]] - n]) ˝ a]�] ˛] k] kå
�]˝] k� ^
]4 0�]� ` ) n]�]	]` � œ] �]å` � a]�]`
�]	]]	 k] k� ^
]4 ˝ n]�]]) ˛ k]D R TW �]�])
� k] k) ı]]�] �]+ �]�]]+` n+ ˙] k] � g]+		]] � `
�]�]]+` � k] �]` �]æ� ) n+D ˙] k] � ]�] � k] k)
^ı]˝]] 	 k] � a]� k] ı g] k) � )	 k] k� ^
]4 �] Ÿ]ı k] Ÿ+
- n]) ^˙]	 œ+ � Ÿ] � ) )+] gt+E �]+` � k] k) �]] k) � œ]
�]�]]+` k&˝ k] Ÿ+ ^� � a]� k] ^ı]˝]] 	 k] � k]˙]]
n+D S TX - n]) ^ı]˝]] 	 k] �]`E ^˙]�]	 k] � a]� k]

� k]˙]] n+E � a]& � k] k) �]] k) � œ] �]�]]+` &` n+D T

˝ a]�]	 k] 	] ˝] k] � �]` 0�]� ` -]�]]ä] � a]	]`E
	] +` � �]` 0�]� ] Î ı] k&�]] U TY - n])
0�]� ] �]˘]	] ˝ a]�+] k) ^&
] œ] � œ] � ]�]�] 	]+™
)+˝]]E �] œ]^� ˝ a]�] 0�]� ] �]� `	] 	]+™
� )˝ k] ^˙]� k] ^ı]˝]] 	 k] � k]˙]] n+D

TZ ˝ a]�] �]]�¾] � œ] �] k]˙]�]`	] � )˝ k] + k] V

�] œ]^� ˝ a]�] �] k]˘]˝ k] + k] ^� 0�] k� ä]^)4
˝ a]� œ+ +� k]�]] � ` •ä]&�]` ^�]
 k]�]`D �]+`�
� k] k) �]] k) � œ] �]�]]+` k&˝]] n+D W U[ ^( )
�]` ˝ a]�] � k] k) ı]]�] 	]+™ -]	]] ˘]]+˝ k] X ^�
˝ a]�] •ä]&�]` ı]] �]� k]D UR � Ÿ] o/�]]	] œ] � k]
-ı]	]` �]å] “/ 	]+™ ˘]]+˝]]D US �]�]) � Ÿ]
-˘!` ˝])+ ˙]]	]˝]] gt+ ^� ˝ a]�+] k) o-&)
ı])� k]��]) k� ^
]4 ı�]]) 	]+™ n+D UT � Ÿ]
-ı]	 k] ^ı]˝]] k� 	]]�] � k] -]�]] gt+E �]�])
˝ a]�] � a]� k] ��]`� ]) 	]+™ � )˝ k]D -�]) � k] “/
- n]) -ı]	 k] +` 	]]�] � k] -]˝]]E ˝] k] ˝ a]�]
0� k] ��]`� ]) � ) 
 k]˝ k]D UU ˝ a]�] � k])]
�]� `	] � ) �]` n� � k] �]� ˝ k] + k]E �] œ]^�
˝ a]�] o/�]]	] œ] � ` �]å] “/ � )˝ k] + k] - n]) 0	]� k]
-ı]	]` �]å] “/ � )�]]˝ k] + k] - n]) �]+ �]å] “/
	]+™ ı]]	]] ˘]]+˝ k] ˙] k] 4� �]]¾] ı])� k]��])
� k] ^�]
]˝]` n+H Y UV �]+ �]˝] �] k]˘] k] ^�
� Ÿ] ^ı]˝]] k� �]]�]	 k] ˝ a]�] ı]) & k]�] 
]�]] t1 O
�]]D �] œ]^� ˝ a]�] ı]) & k]�] 
]�]]	 k]�]]
]] 4�
n+E �]]	]` � g]�]] Z ^˙]�] ı]) ˝ a]�]	 k] -]�]] )�]`
n+D UW &)-�]
]E -�]) ˝ a]�]	 k] � g]�]] � ]

VBTZ � �]]	]` �]]�¾]D

-ˇ�]y V
R R� g]+ TBRU

S �]˙] TWBZ
Ü k]
] RXBSY

T � g]+ RRBSV

U � g]+ VBSS
S˝]` UBR

V &]	] XBRT

W -�] RUBRT
�]�] SVBY
�]�] SWBRZ

X Ü]� S[BRSE RV

Y �]�] RRBU

Z �]˝] SWBTZ
� g]+ UBTU
� g]+ WBTY

R[ ��] RZBRV

RR �]˝] TBRX
�]) ZBX
� g]+ RSBSYOT[
R� g]+ VBZ

RS � g]+ RBRVE TS

�������������������

g&�])] � q]�]y
R �]˝] TBRE VE W

�]) WBS[

S �]˝] RRBV
� g]+ TBS
� g]+ XBTR
� g]+ R[BSV

T �]) RBRR
� g]+ YBRY

U ��] UBRRE RS
� g]+ RBRY
� g]+ WBUW

V � g]� RRBVS

W ��] RYBRV

X �]�] VTBT
� g]+ RBRR

Y � g]+ RSBUSE UT

Z ��] TRBSWE SX
� g]+ XBRZ



RXWX 	 g]+

]] VBUXQWBSS
�]� `	] ^� �]] + k]˝]] ˝] k] � k])] �]` �]� `	]
� )˝ k] �] œ]^� 0�]	 k] � k] k) �]] k) � œ] ^
]�]]
˛]]D R UX ˙]�] ˝ a]�] 0�]� ` ^� ˝]]�] œ]
� ] �]� `	] 	]+™ � )˝ k]E ˝] k] �]
]] � k])`
�]]˝] œ] � ] �]� `	] n� � k] � ) k]� k]Hs

W /�] k� �]]&E �]`� a] �]
]`
] �]`
] �]]	]`
^˝]^�]^)�]]�] �]`
] k� 0�] ı]]) ˘]
]]

�]�]]D S S �]�]) 4� �]å` �]`å 0�] k�
ı]` k!Oı]` k! �]�]`E T �] œ]^� 0	+ œ]	 k] k&�]] ˛]]
^� �]+ n� � k] ˘]�]˝� ]) � ) k� �]`�]]) œ] � k]
# `� � ) )+] ˛]]D U T ^( ) �]`� a] -ı]	 k]
˘ k]
] œ] k� �]]˛] 4� ı]+]å ı]) ˘]æ] - n])
�]+ t] � n]# �]�]]D U �] g+^&�] œ] � ] ( �]+
� ] ˝�] k]+]) ı]]�] ˛]]D V V ˙]�] �]`� a] 	 k]
	]ä]) 0# ]� ) k&�]] ^� 4� �]å` �]`å
0�]� ` ˝])( ˘]
]` -] )+` n+E ˝] k]
0�]	 k] ^( ^
]ıı a]�] � k] � +]E r+�] /	] k�
�]]	 k] k� ^
]4 ) k]^"�] t] � + t] � k] �])` œ&Hs W

W �]�]) �]+ 0� k] ı])�]	 k] k� ^
]4 �]+
�]]˝] � + )+] ˛]] �] œ]^� �]+ ˙]]	]˝]]
˛]] ^� �]+ � a]& �]] � )	 k] ˙]] )+] n+D
X ^( ^
]ıı a]�] 	 k] 0� k] ˙]�]]�] ^&�]]E r& k]
�] n] &`	]]) � � ` ) k]^"�] t] �]` /	] �]�] k�
^
]4 ı g])` 	]+™ ı] œå�]` ^� + k)� � k] ˛] k]å]O
˛] k]å] �]` ^�]
] �] k� Ds Y ˝]�] �]`� a] k�
4� ˘ k]
 k]E -_	É�]]�] 	 k] ˙] k] �]�] n]	] ı]˝]O
)�] � ] �]] “/ ˛]]E 0�]� k] � +]E Z r�]+ t]
4� 
]å� ] n+E ^˙]�] k� ı]]�] ˙] n] � `
ı] t]˘] ) k]^"�] t] - n]) & k] ! k]"` �]!^
]�] t] Ÿ+D
�]�]) /˝]	]` �]å` �]`å k� ^
]4 /�]� k] �]]
+ k]�]]Hs X

R[ �]`� a] 	 k] � +]E r
] k]�] œ] � k] �]]	 k]
k� ^
]4 ^�]# ] & k]Ds 0�] ˙]�]+ �] a+˝]

�]]�] ˛]`E /�]^
]4 
] k]�] �]+ t] -])]�]
� k] � n]# �]4D /	]� œ] -]&^�]�] œ] � ` ^�]	]˝]`
� )`�] VE[[[ ˛]`D Y RR ˝]�] �]`� a] 	 k]
� k] ) k]^"�] t] 
]™ - n]) Ü]]˛ “]	]] � œ] ˇ]	�]O

WBX �-^˝]y �]RU k&� œ]D

�]]& k&	 k] k� �]]& 
] k]�] œ] � œ] �] t]" &™D
^( ) 0�]	 k] ! k]"` �]!^
]�] t] �]` �] t]"
&™E ^˙]� k] ^˙]˝]	]` ˘]]^+4 ˛]` 0˝]	]` k&
&`D RS ˙]�] 0	+ œ]	 k] �])ı k]" �]] ^
]�]]E
˝] k] 0�]	 k] ˘ k]
] œ] � k] � +]E r�]˘ k] a+4 a"� kå
/� ¹] � ) 
] k] ˝]]^� a� ! �]` � k]� ]) 	]
+ k]Ds RT /�]^
]4 ˙] n] � ` ı] t]˘] ) k]^"�] œ]
� œ] � k] ˙]�] �]�] 
] k]�] �]] ˘ a] k� E ˝] k] �]˘ k] a+4
a"� kå /� k¹ ^� 4 �]4 ^˙]	]� k] RS " k]� O

^)�] t] �]) �]�]™D
RU ˙]�] 
] k]�] œ] 	 k] 0�]� ] ˘]�]˝� ])

k&�]] ˝] k] � k] � +	 k] 
]� k]E r�]+ ä]Î ) �]+`
�]^�]��]�]˝]] n+ ^˙]� k] a&^	]�]] � œ] -]	]]
˛]]Ds R RV ^( ) �]`� a] ˙]]	] �]�]] ^�
� k] 0� k] ı]� å� ) )]˙]] �]	]]	 k] -] ) k+
Ÿ+E S /�]^
]4 �]+ - k� 
 k] ı]+]å ı]) ˘]
]]

�]�]]D T

RW ˙]�] �]]�] a+ “/ ˝] k] 0�] k� ˘ k]
 k] �]`
]
k� ^� 	]] k) �]4D U RX � k] 4� 	]]�] ı])

˘]æ� ) �]`
] k� 0�] ı]]) � ( )	] g+�] k�
^
]4 )�]]	]] + k] �]4D t-ˇ k])] + k] �]�]] ˛]]
- n]) �]`� a] -�] ˝]� 0	] k� ı]]�] 	]+™
ı] at+˘]] ˛]]D V RY - n]) - t]ˇ]` � ` �]˙]+
� k] �]`
] � œ] t1 ˘]`O t1 ˘]` 
]+ œ) 0# 	 k] 
]�]™D W

RZ 
 k]^� 	] ˙]�] ˘ k]
 k] � )`�] ı] t]˘]O!B
^� 
] k]�]`") � ˝]� 	]]�] � k] ˘ a] k� ˛ k]E ˝] k]
0	+ œ]	 k] �]`� a] � k] �]`
] ı]) ˘]
]˝ k] a+4 	]]�]
� ` ˝])( -]˝ k] k&�]] - n]) � k] $) k� �]] k)
˛])˛])]	 k] 
]� k]D S[ �]�]) �]`� a] 	 k] 0	]� k]
� +]E r$) k] �]˝]E � Ÿ] +` gt+Is X SR ˝]�] � k]
0� k] 	]]�] � œ] ˘]æ]	 k] k� ^
]4 ˝ n]�]]) + k] �]4
- n]) ˙]
& +` 	]]�] 0�] ˙]�]+ ^� 	]] k) ˙]]

]�]` ˙]+ t] � k] ˙]] ) k+ ˛ k]D Y

SS -�]
 k] ^&	] �]`å 	 k]E ˙] k] �]`
] k�
0�] ı]]) )+ �]�]` ˛]`E k&�]] ^� ˙] k]
! k]"` 	]]�] ^� 	]] k) ı]) ˛]` �]+ 	]+™ n+D

WBRZ ��]]yE r� )`] SV �]] T[ �˝]]^&O
�] n]	]Ds -^˝]y �]RU k&� œ]D

-ˇ�]y V
R ��] RYBRV

� g]� SUBUU
� g]+ RBUV

�������������������

-ˇ�]y W
S �]˝] RUBRT

� g]� ZBR[

T �]) WBTT

U � g]� ZBRR

V � g]+ SBRT
� g]+ VBR

W �]˝] RUBRUORX
�]) WBTVOTY
� g]� ZBRSE RT

X S)] UBUSOUU

Y �]˝] RUBRZOSR
�]) WBTZOUU
� g]� ZBRUORX

�������������������

g&�])] � q]�]y
R ��] RYBRVE RY

S � g]+ RXBRW
� g]+ RYBTW

T �]˝] RUBST
�]) WBUV

U �]˝] RUBSS

V �]) WBUXOVR

W �]˝] YBSU
�]˝] RUBSUOTT

X �]˝] RUBSX
�]) WBV[

Y �]˝] RUBTU



	 g]+

]] WBSTOUU RXWY
�]`å � k] ı]˝]] ˘]
]] ^� 0�] 	]]�] � œ]
˘ k]
 k] � n]#� ) ˘]
 k] �]4E �]�]) �]`� a] 0	] k�
�]]˛] 	]+™ �]�]]D ST ^( ) ^˝]^�]^)�]]�]
� k] a� ! 	]]�] 0�] ˙]�]+ k� ı]]�] -]�]™E
˙]+ t] 0	+ œ]	 k] � k] ) k]^"�] t] �]]�]` ˛]™ ˙] k] Ü]� a]
	 k] Ü]]˛ “]	]] � œ] ˇ]	�]�]]& k&	 k] k� �]]& 0	 œ+
&` ˛]™D SU ˙]�] �]`å 	 k] k&�]] ^� �]+ t]
	] ˝] k] �]`� a] n+E 	] +` 0�] k� ˘ k]
 k]E ˝] k] � k]
0	] 	]]�] œ] � œ] ˘]æ �]4 - n]) �]`� a] � k] gt%æ	 k]
� ( )	] g+�] ˘]
] ^&4D

SV �]`
] k� /�] ı]]) ˙]�] 0	+ œ]	 k] 0� k]
k&�]] ˝] k] ı g]!]E r� a]Í E R ˝ g] �]+ t] � �]

-]�]]Hs SW �]`� a] 	 k] 0	]� k] � +]E r� Ÿ]
˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+ ^� ˝ a]�] � a]� k] /�]O
^
]4 	]+™ gt%æ ) k+ + k] ^� ˝ a]�]	 k] ˘]�]˝� ])
k&� k] ˛ k]E �]_
� /�]^
]4 ^� ˝ a]�]	 k] ˙]`O�])O

� ) ) k]^"�] t] �]]�]` ˛]™D S SX 0�] �]]	 k]
k� ^
]4 � ]�] �]˝] � ) k] ˙] k] 	]�" + k] ˙]]˝]]
n+E �]_
� 0�] �]]	 k] k� ^
]4 � ]�] � ) k]

˙] k] 	]�" 	]+™ + k]˝]] - n]) +� k]�]] � ` •ä]&�]`
k&˝]] n+E T �]+` �]]	]] ˙] k] ˝ a]� œ+ o/�]]	] � ]

� k]"] k&�]]D �] œ]^� ^ı]˝]] �]]	]` ı])� k]��])
	 k] � a]& 0�]` � k] k" ı]) -ı]	]` � o]ä g])` � `
� a]+) 
]�]]�]` n+Ds U

SY ˝]�] 0	+ œ]	 k] 0�]� k] ı g]!]E rı])O
� k]��]) � ` � o]ä g])` ı]]	 k] k� ^
]4 +� œ] � n]	]O
�]] � ]�] � )	]] + k]�]]Hs SZ �]`� a] 	 k] 0	 œ+
˙]�]]�] ^&�]]E rı])� k]��]) � ` � o]ä g])` ı]]	 k] k�
^
]4 ˝ a]�] 0�] ı]) ^�]��]]�] � ) k] ^˙]� k] 0�]	 k]
� k]˙]] n+Ds V T[ ˝]�] 0	+ œ]	 k] � +]E r^( )
˝ g] +� œ] �]] ˘]�]˝� ]) ^&�]]	 k]�]]
]] n+ W ^�
+�] 0� k] k&�]� ) ˝ k])] �]� `	] � œ)H ˝ g] � n]	]O
�]] � ]�] � )	 k] ˙]] )+] n+H TR +�]] k)
ı a])�] œ] 	 k] ˝] k] �]`)]	 k] � œ] �]		]] �]]�]] ˛]]E X

# `� ˙ n]�]] ^
]�]] n+E F0�]	 k] 0	 œ+ �]]	 k]
k� ^
]4 ��]� “] � k] ) k]"` &`DGs Y TS �]`� a]

	 k] 0	]� k] � +]E r� Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]]
gt+ ^� � g]�]] 	 k] ˝ a]� œ+ ��]� “] � k] ) k]"` 	]+™

&` ˛]`E �]�]) � k])] ^ı]˝]] ˝ a]� œ+ ��]� “] � k]
�]˘˘]` ) k]"` k&˝]] n+D TT /�]^
]4 ^� ˙] k]
��]� “] � k] 	]`˘ k] -]�]] n+ �]+` ı])� k]��]) � `
) k]"` n+ - n]) a&^	]�]] � k] ˙]`�]	] k&˝]` n+Ds
TU ˝]�] 
] k]�] œ] 	 k] � +]E rÜ]� a]E +� œ] �]+
) k]"` +� k]�]] ^&�]] � )Ds

TV �]`� a] 	 k] 0	]� k] � +]E r� Ÿ] ˙]`�]	]
k&	 k]�]]
]` ) k]"` gt+D ˙] k] � k] k) ı]]�] -]˝]] n+

�]+ ^( ) � �]` � g]�]] 	]+™ + k]�]] - n]) ˙] k]
� a]�] ı]) ^�]��]]�] � )˝]] n+ �]+ ^( ) � �]`
ı�]]�]] 	]+™ + k]�]]D R TW �]�]) ˙ n]�]] � Ÿ]	 k]
˝ a]�]� k] � +] ˛]]E ˝ a]�] � a]� k] k&�]� ) �]` � k])]
�]� `	] 	]+™ � )˝ k]D S TX � k] �]�]` ^˙]	 œ+
^ı]˝]] 	 k] � a]� k] ^&�]] n+E � k] k) ı]]�] -] t4� k]
- n]) ˙] k] � k] “/ � k] k) ı]]�] -]4�]] 0� k] � Ÿ] � a]&
� k] � �]` g&) 	]+™ � tÎ �]]D T TY �] œ]^�
� Ÿ] -ı]	]` �])ä]` 	]+™E �]_
� -ı]	 k]
� k]˙]	 k]�]]
 k] � ` �])ä]` ı g])` � )	 k] U k�
^
]4 ��]� “] � k] 	]`˘ k] -]�]] gt+D V TZ � a]� k]
� k]˙]	 k]�]]
 k] � ` �]+` �])ä]` n+ ^� 0�]	 k]
^˙]˝]	] œ] � k] � a]� k] ^&�]] n+E 0	]� œ] � k] � Ÿ] 4�
� k] �]` 	] �] k] t1 E �]_
� -]^�])` ^&	] 0	 œ+
•ä]&] � tÎ D W U[ � k] k) ^ı]˝]] � ` �])ä]`
�]+ n+ ^� ˙] k] � k] “/ � k] k" � k] ��]`� ])
� )˝]] n+ - n]) 0�] ı]) ^�]��]]�] � )˝]] n+E
0� k] +� k]�]] � ` •ä]&�]` ^�]
 k] X - n]) � Ÿ] 0� k]
-]^�])` ^&	] •ä]&] � tÎ �]]Ds Y

UR ˝]�] �] g+&` a� å a� å]	 k] 
]� k] �] œ]^�
0�]	 k] � +] ˛]]E r� Ÿ] �]+ ) k]"` gt+ ˙] k] ��]� “]
� k] 	]`˘ k] 0˝])` n+Ds Z US � k] � +	 k] 
]� k]E
r�]] �]+ � g]� a]( � ] � k]"] �]`� a] 	]+™ ^˙]�] k�
�]]˝]]O^ı]˝]] � k] +�] ˙]]	]˝ k] Ÿ+H R[ ˝] k]
^( ) �]+ n� � k] � + �]� ˝]] n+ ^� F� Ÿ]
��]� “] � k] 	]`˘ k] -]�]] gt+GHs UT �]`� a] 	 k]
0	]� k] � +]E r-]ı]�] � œ] �]˝] a� å a� å]- k]D
UU � k] “/ �]` o/�]]	] � k] k) ı]]�] ˝]�] ˝]� 	]+™
-] �]� ˝]] ˙]�] ˝]� ^� ^ı]˝]] ^˙]�]	 k] � a]� k]
� k]˙]] n+E 0� k] � k] k) ı]]�] �]™˘] 	] 
]]4D RR

-ˇ�]y W
R � g]+ RBTY

S � g]+ WBRR

T � g]+ UBRU
� g]+ RXBT
) k]�] WBST

U �]˝] TBRX
Ü k]
] SBSS
Sı]˝] RBRX

V Ü k]
] RWBTR
R� g]+ TBST

W �]˝] RSBTY
�]) YBRS
� g]+ SBRY
R a� ) RBSS

X ^	]� “] RWBRV
^�] RRBX

Y �]˙] XYBSU
�]˙] R[VBU[

�������������������

g&�])] � q]�]y
R � g]+ UBRU

� g]+ XBTX
Ü]� SSBRX

S � g]+ WBWU

T �]˝] RRBSYE SZ
� g]+ RXBW

U �]˝] SWBTZ
� g]+ VBT[

V � g]+ TBRT
� g]+ YBSTE US

W � g]+ VBSYE SZ
) k]�] WBV

X � g]+ R[BSXE SY

Y � g]+ RRBSU
Ü k]
] RXBTR
R^˛] UBRW
Ü]� S[BRS

Z � g]+ WBTT

R[ �]) WBT

RR � g]+ WBWV



RXWZ 	 g]+

]] WBUVOWW
- n]) � Ÿ] 0� k] -]^�])` ^&	] •ä]&] � tÎ �]]D R

UV �]^�]��]�]˝]]- œ] 	 k] ^
]�]] n+E F� k] �]�]
�]+ k]�]]� k� ^�]�]]4 a+4 + œ]� k]DG S +) � k] “/
^˙]�]	 k] ^ı]˝]] � k] � a]	]] n+ - n]) �]`�]] n+E
�]+ � k] k) ı]]�] -]˝]] n+D UW ^� �]` o/�]]	]
	 k] ^ı]˝]] � k] � �]` 	]+™ k&�]] T ^�]�]] 0�] k�
˙] k] ı])� k]��]) � ` ˝])( � k] n+D 0�]` 	 k]
^ı]˝]] � k] k&�]] n+D U UX � Ÿ] ˝ a]�]� k] �]˘]O
�]˘] � +˝]] gt+ ^� ˙] k] � k] “/ �]� `	] � )˝]]
n+E �]+ +� k]�]] � ` •ä]&�]` ı]]4�]]D V

UY � Ÿ] ˙]`�]	] k&	 k]�]]
]` ) k]"` gt+D W

UZ ˝ a]�+] k) ı a])�] œ] 	 k] �]`)]	 k] � œ] �]		]]
�]]�]] ˛]]E ^( ) �]` � k] �]) �]4D X

V[ �]�]) ˙] k] � k] “/ /�] ) k]"` � œ] � k] �]]˝]]
n+ ˙] k] ��]� “] � k] 0˝])` n+E �]+ 	]+™ �] k)�]]D

VR � Ÿ] �]+ ˙]`^�]˝] ) k]"` gt+ ˙] k] ��]� “] � k]
0˝])` n+D -�]) � k] “/ /�] ) k]"` � œ] � k]
�]]˝]] n+ ˝] k] �]+ +� k]�]] •ä]&] ) k+�]]D &)O
-�]
] ˙] k] ) k]"` � Ÿ] gt&�]]E �]+ � k])] �])`)
n+ ˙] k] � Ÿ] o/�]]	] œ] � ` �]]^˝]) gt&�]] ˝]]^� � k]

˙]`�]	] ı]] t4Ds Y

VS ˝]�] �] g+&` 4� O g&�] k) � k] �]+�]
� )	 k] 
]� k]E r�]
]] �]+ -]&�]` n� � k] -ı]	]]
�])`) +� œ] �]]	 k] k� ^
]4 k& �]� ˝]] n+Hs
VT ˝]�] �]`� a] 	 k] 0	]� k] � +]E r� Ÿ] ˝ a]�]� k]
�]˘]O�]˘] � +˝]] gt+ ^� ˙]�] ˝]� ˝ a]�]
o/�]]	] k� � k] k" � ] �] t]�] 	] �]]- k] - n])

0�]� ] � g]	] 	] ı]`- k]E ˝ a]�]� œ] ˙]`�]	] 	]+™D Z

VU ˙] k] � k] k) �])`) � œ] � k] �]]˝]] n+ - n]) � k] k)
� g]	] � œ] � k] ı]`˝]] n+E �]+ +� k]�]] � ` •ä]&�]`
ı]]4�]] - n]) � Ÿ] -]^�])` ^&	] 0� k] •ä]&]
� tÎ �]]D R[ VV /�]^
]4 ^� � k])] �])`)
-�]
]` �]]	]] n+ - n]) � k])] � g]	] ı]`	 k] � `
-�]
]` ˘]`ä] n+D VW ˙] k] � k] k) �])`) � œ]
� k] �]]˝]] n+ - n]) � k] k) � g]	] � œ] � k] ı]`˝]]
n+E �]+ � k] k) �]]˛] 4� ˝]] � œ] �]	]] )+˝]] n+

- n]) � Ÿ] 0�] k� �]]˛] 4� ˝]] � œ] �]	]] )+˝]]

WBUV �-^˝]y � V k&� œ]D

gt+D R VX # `� ˙ n]� k] ˙]`^�]˝] ^ı]˝]] 	 k] � a]� k]
� k]˙]] n+ - n]) � Ÿ] ^ı]˝]] � ` �]˙]+ � k] ˙]`^�]˝]
gt+E � n]� k] +` ˙] k] � a]�]� œ] � k] �]]˝]] n+ �]+ �]`

� k])` �]˙]+ � k] ˙]`^�]˝] ) k+�]]D S VY �]+
�]+ ) k]"` n+ ˙] k] ��]� “] � k] 	]`˘ k] 0˝])` n+D
�]+ � n]�]` 	]+™ ˙ n]�]` ˝ a]�+] k) ı a])�] œ] 	 k]
�]]�]`E ^( ) �]` �]) �]4D ˙] k] /�] ) k]"`
� œ] � k] �]]˝]] n+E �]+ +� k]�]] •ä]&] ) k+�]]Ds T

VZ � k] �]]˝ œ] 0�]	 k] � ( )	] g+�] � œ] 0�] �]˝]
� +` ˛]™ ˙]�] �]+ 4� �]�]]O�]) � � œ] ^�]�]]
)+] ˛]]D

W[ ˙]�] 0�] k� � “/ ˘ k]
] œ] 	 k] �]+ �]]˝]
� a]	]` ˝] k] � k] � +	 k] 
]� k]E r�]+ n� �]` ^�]	] n]	]`
�]]˝] n+E � n]	] /� k] � a]	 k]�]]Hs WR �]�])
�]`� a] 	 k] �]	] � œ] �]+ ˙]]	]˝ k] a+4 ^� 0�] k�
˘ k]
 k] /�] �]] k) � œ] a� å a� å] ) k+ Ÿ+E 0	]� k]
� +]E r�]] /�] �]]˝] � k] ˝ a]�+])] ^�]��]]�]
$�]�]�]] )+] n+H� WS ˝] k] ^( ) ˝]�]
�]] + k]�]] ˙]�] ˝ a]�] o/�]]	] k� � k] k" � k] 1 ı])
˙]]˝]] k&�] k]� k] ˙]+ t] �]+ ı]+
 k] ˛]]H U

WT ı])� k]��]) � ` ı]^�]¾] �]_˝] � k] +`
˙]`�]	] ^�]
]˝]] n+E V �])`) ^� �]` � ]�] � ]
	]+™D ˙] k] �]]˝ œ] � Ÿ]	 k] ˝ a]�]� k] � +` Ÿ+E � k] ı])O
� k]��]) � ` ı]^�]¾] �]_˝] k� � a]˝]]^�]� Ÿ+
- n]) ˙]`�]	] k&˝]` Ÿ+D W WU �]�]) ˝ a]�]� œ]
� k] a� ! k4� k] Ÿ+ ˙] k] � k])` �]]˝] ı]) �]� `	]
	]+™ � )˝ k]Ds �]`� a] � a]Î � k] ˙]]	]˝]] ˛]]
^� � k] � n]	] Ÿ+ ˙] k] �]� `	] 	]+™ � )˝ k] - n])
�]+ � n]	] n+ ˙] k] 0�] k� �]]˛] ^�]��]]�]�]]˝]
� k)�]]D X WV �]+ 0	]� k] � +	 k] 
]�]]E
r/�]`^
]4 � Ÿ]	 k] ˝ a]�]� k] � +] ˛]] ^� � k] “/ �]`
˝]�] ˝]� � k] k) ı]]�] 	]+™ -] �]� ˝]] ˙]�]
˝]� ^� ^ı]˝]] 0� k] /˙]]ä]˝] 	] k&Ds Y

WW /�] �]˙]+ � k] 0�] k� �] a+˝]O� k] ˘ k]
] œ]
	 k] 0�] k� ı]` k! ˘]
]	]] ! k]å ^&�]] - n])
�]]ı]�] 0	] � ]�] œ] � œ] 
]�] �]4 ^˙]	 œ+

WBVZ � �]] r˙]	]O�]�]]Ds WBWR ��]]yE
r˝ a]� œ+ # k]� ) �]�]` n+Hs

-ˇ�]y W
R � g]+ RRBSU

S �]�] VUBRT

T ^	]� “] TTBRXE
S[

U �]˝] RRBSX
� g]� R[BSS
� g]+ RBRY

V � g]+ TBRW

W � g]+ WBTT

X � g]+ WBTR

Y /ì] R[BR[

Z � g]+ WBTT

R[ � g]+ WBU[
R a� ) RVBVRE
VS
R^˛] UBRW

�������������������

g&�])] � q]�]y
R � g]+ RVBU

S � g]+ VBSW
R a� ) RVBSS

T � g]+ WBVR

U � g]+ TBRT
� g]+ WBTY
� g]+ YBST
Ü k]
] RBZ

V �]�] WBY

W ��] YBT
�]˝] UBU

X �]˝] ZBTE U
� g]+ SBSUE SV
� g]+ RTBRR

Y � g]+ WBUU



	 g]+

]] WBWXQXBRY RXX[
� k] ! k]å -]4 ˛ k]D R WX ˝]�] �]`� a] 	 k]
-ı]	 k] RS ˘ k]
] œ] � k] � +]E r�]] ˝ a]�] �]`
˘]
 k] ˙]]	]] ˘]]+˝ k] + k]Hs WY �]�] n]	] ı]˝]O
)�] 	 k] ˙]�]]�] ^&�]]E rÜ]� a]E +�] ^� �] k�
ı]]�] ˙]] t4H S +� k]�]] � ` •ä]&�]` � ` �]]˝ œ]
˝] k] ˝ k] k) +` ı]]�] Ÿ+D T WZ +�]	 k] �]� `	]
^� �]] n+ - n]) +�] ˙]]	] �]4 Ÿ+ ^� ˝ g] ı])O
� k]��]) � ] ı]^�]¾] ˙]	] n+Ds U X[ �]`� a]
	 k] 0	]� k] � +]E r� Ÿ]	 k] ˝ a]�] �]])+ œ] � k]
˘ a]	]] ˛]] 	]H V �]�]) ˝ a]�]� œ] � k] 4� �]&O
	]]�] � )	 k]�]]
]]� n+Ds W XR &)-�]
]
�]+ �]�] n]	] /�� ^)�] k]˝]` k� � k] k" �] g+&] � `
�]]˝] � ) )+] ˛]]E �] œ]^� �]+` ˛]] ˙] k] 0	]
�]])+ œ] � œ] � k] 4� + k]˝ k] a+4 �]` 0� k] ı]� åO
�]]	 k]�]]
]] ˛]]D X

X /�] k� �]]& �]`� a] �]
]`
] � ] +`
& n])] � )˝]] )+]D �]+ �] g+^&�]] 	]+™

˙]]	]] ˘]]+˝]] ˛]] �] œ]^� �] g+&` 0� k] �]])
$]
]	 k] � ` ˝]]� � œ] ˛ k]D Y S �] g+^&�] œ] � ]
k$) œ]� � ] ˝�] k]+]) Z ı]]�] ˛]]D T /�]O

^
]4 �]`� a] k� �]]/�] œ] R[ 	 k] 0�]� k] � +]E
r�]+ t] � k] ^	]� 
]� ) �] g+^&�]] ˙]] ˝]]^�
˝ g] ˙] k] � ]�] � )˝]] n+ 0	 œ+ ˝ k] k) �]�]` ˘ k]
 k]
k&� œ]D U /�]^
]4 ^� � k] “/ �]` o/�]]	]

˙] k] ˘]]+˝]] n+ ^� �]�] 
] k]�] 0� k] ˙]]	 œ]E
�]+ ^!ı]� ) � ]�] 	]+™ � )˝]]D -�])
˝ g] � k] � ]�] � )˝]] n+E ˝] k] � a]& � k]
a&^	]�]] k� �]]�]	 k] ä]]^+) � )Ds V &)O

-�]
] 0�] k� �]] “/ 0�] ı]) ^�]��]]�] 	]+™
� )˝ k] ˛ k]D RR W /�]^
]4 �]`� a] 	 k] 0	]� k]
� +]E r� k])] �]˝] -�] ˝]� 	]+™ -]�]]
n+E RS �]�]) ˝ a]�+] k) ^
]4 ˝] k] +) �]˝]

�]+` n+D X a&^	]�]] k� ı]]�] ˝ a]�]� k] 	]( O
)˝] � )	 k] � ` � k] “/ �]˙]+ 	]+™ n+E �]�])
�]+ � a]�]� k] 	]( )˝] � )˝]` n+ �] œ]^� � Ÿ]
�]+ �]�]]+` k&˝]] gt+ ^� /�] k� � ]�] a&�"

WBX[ � �]] r/]�]`�]Ds XBS � �]]
r!ıı]) œ]Ds

Ÿ+D R Y ˝ a]�] ˝�] k]+]) k� ^
]4 ˙]]- k]D � Ÿ]
/�] ˝�] k]+]) k� ^
]4 -�]` 	]+™ ˙]] )+]E
�] œ]^� � k])] �]˝] -�]` 	]+™ -]�]] n+Ds S

Z 0	]� k] �]+ � +	 k] k� �]]&E �]+ �]
]`
] � œ]
+` )+]D

R[ �]�]) ˙]�] 0�] k� �]] “/ ˝�] k]+]) k�
^
]4 ˘]
 k] �]4E ˝] k] 0�] k� �]]& �]+ � a]&
�]` �]�]]D 
 k]^� 	] �]+ ^!ı]� ) �]�]] ˝]]^�

] k]�] 0� k] 	] k&� œ]D RR /�]^
]4 ˝�] k]+])
k� & n])]	] �] g+&` �]+ � +˝ k] a+4 0� k]
gt%æ	 k] 
]� k]E r�]+ -]&�]` � + t] n+Hs

RS 
] k]�] œ] k� �]`˘] 0�] k� �]] k) � œ] �] a+˝]O
�]` &�]`O&�]` �]]˝ œ] + k] )+` ˛]™D a� ! � +
) k+ ˛ k]E r�]+ -˘!] -]&�]` n+Ds g&�] k)
� + ) k+ ˛ k]E r	]+™E �]+ -]&�]` -˘!] 	]+™
n+D �]+ 
] k]�] œ] � k] � a]�])]+ � )˝]] n+Ds T

RT �]�]) �] g+^&�] œ] k� $) � k] � k] “/ �]`
�]�] k� �]]�]	 k] 0�] k� �]] k) � œ] �]]˝] 	]+™
� )˝]] ˛]]D U

RU ˙]�] ˝�] k]+]) k� -]ˇ k] ^&	] �]`˝]
˘ a] k� E ˝] k] �]`� a] � o]^&) � œ] �]�]] - n])
^�]�]]	 k] 
]�]]D RV /�]^
]4 �] g+&`
˝]]˙˙ a]�] � )	 k] 
]� k] - n]) � +	 k] 
]� k]E
r/�] -]&�]` � k] �]]�¾]� � ] /˝]	]] �]]	]
� + t] � k] ^�]
]]H V /�]	 k] ˝] k] � �]` ˇ]� “]
� a]Í - œ] k� � g� 
] œ]� � œ] ı]æ] “/ �]` 	]+™
� `Is W RW �]`� a] 	 k] 0	 œ+ ˙]�]]�] ^&�]]E
r˙] k] � Ÿ] ^�]�]]˝]] gt+ �]+ � k])` ˝])( � k]
	]+™ �]_
� 0�]� ` ˝])( � k] n+ ^˙]�]	 k] � a]� k]
� k]˙]] n+D X RX -�]) � k] “/ ı])� k]��]) � `
�])ä]` ı g])` � )	]] ˘]]+˝]] n+E ˝] k] �]+ ˙]]	]

 k]�]] ^� � Ÿ] ˙] k] ^�]�]] )+] gt+ �]+ ı])� k]��])
� ` ˝])( � k] n+ Y �]] � k] k) -ı]	 k] ^�]˘]]) Ÿ+D
RY ˙] k] -ı]	 k] ^�]˘]]) ^�]�]]˝]] n+E �]+
-ı]	]` �]å] “/ ˘]]+˝]] n+D �]�]) ˙] k] -ı]	 k]
� k]˙]	 k]�]]
 k] � ` �]å] “/ ˘]]+˝]] n+ Z �]+

XBRV ��]]yE r� k]�]	] œ]Ds � �]]	]` )_]�] œ] k�
� g� �] œ]D

-ˇ�]y W
R � g]� ZBWS

S �]˝] RWBRW
�]) YBSZ

T � g]+ WBWT
� g]+ RXBT

U � g]� ZBS[

V � g]� WBRT

W � g]� SSBT
� g]+ RTBRY

X �]˝] SWBRUE RV
� g]+ RSBU

�������������������

-ˇ�]y X
Y � g]+ VBRY

Z � n]�] STBTU

R[ �]˝] RSBUW
�]) WBT
� g]� YBRZ
� g]+ SBRS
Ü k]
] RBRU
�]�] RBRZ

RR �]) TBSR

RS � g]+ SBU
� g]+ XBT[

�������������������

g&�])] � q]�]y
R � g]+ TBRZ

� g]+ RVBRZ

S � g]+ YBS[

T � g]+ ZBRW

U � g]+ ZBSS
� g]+ RSBUS
� g]+ RZBTY

V � g]� UBRWE RX

W �]˝] RTBVU
�]) WBS
� g]� SBUWE UX
Ü k]
] UBRT

X � g]+ YBSY
� g]+ RSBUZ
� g]+ RUBR[

Y � g]+ YBUX

Z � g]+ VBUR
� g]+ YBV[



RXXR 	 g]+

]] XBRZOTY
�]˘˘]] n+ - n]) 0�]� œ] � g]# 	]+™D RZ � g]�]]
	 k] ˝ a]� œ+ � ]	 g]	] ^&�]] ˛]] 	]H R 
 k]^� 	] ˝ a]�]� œ]
� k] � k] “/ �]` 0�] � ]	 g]	] � k] 	]+™ �]]	]˝]]D
˝ a]�] � a]� k] �] œ] �]]) $]
]	]] ˘]]+˝ k] + k]Hs S

S[ �]`å 	 k] 0� k] ˙]�]]�] ^&�]]E r˝ k] k) o-&)
a&�" ��]� “] g&˝] n+D � n]	] ˝ a]� k] �]]) $]
]	]]

˘]]+˝]] n+Hs SR �]`� a] 	 k] 0	]� k] � +]E
r� Ÿ]	 k] �]�] 4� � ]�] ^� �]] - n]) ˝ a]�] �]�]
˝]]˙˙ a]�] � ) ) k+ + k]D SS /�]^
]4 /�]
�]]˝] ı]) �] n]) � ) k]E � g]�]] 	 k] ˝ a]� œ+ �]˝]	 k] � `
-]�]] &` ˛]` T L�]+ -]�]] � g]�]] k� ä]�]]	 k]
� k] 	]+™E �]_
� +�]] k) ı a])�] œ] k� ä]�]]	 k] � k]
˛]`M U - n]) ˝ a]�] �]�˝] k� ^&	] �]` -]&�]`
� ] �]˝]	]] � )˝ k] + k]D ST -�]) �]�˝] k�
^&	] 4� -]&�]` � ] �]˝]	]] /�]^
]4
^� �]] ˙]]˝]] n+ ^� � g]�]] � ] � ]	 g]	] 	] g" k"E
˝] k] ˝ a]�] /�] �]]˝] � k] 
 k]� ) � a]�] ı]) -]�]O
�]� g]
]] �] œ] + k] ) k+ + k] ^� � Ÿ]	 k] �]�˝] k� ^&	]
4� -]&�]` � k] ı g])` ˝])+ ˝ o] a&Í �˝] ^� �]]
n+H V SU ˙] k] ^&�]˝]] n+ ^�] “( 0�] k�

^+�]]�] � k] 	�]]�] �]˝] � ) k]E �]_
� �]˘˘]] “/
� k] 	�]]�] � ) k]Ds W

SV ˝]�] �]Î �]
 k]�] k� a� ! 
] k]�] � +	 k]

]� k]E r�]+ �]+` -]&�]` n+ 	] ^˙]� k]
� k] �]]) $]
]	]] ˘]]+˝ k] Ÿ+H X SW ^( ) �]`
k&�] k]I �]+ 
] k]�] œ] k� �]]�]	 k] � a]

]�]O

� a]

]] �]]˝ œ] � ) )+] n+ - n]) � k] 0� k]
a� ! �]` 	]+™ � +˝ k]D � +™ k4�]] ˝] k] 	]+™

^� ˇ]� “]O-^ˇ]� ]^)�] œ] � k] �]� `	] + k] �]�]]
n+ ^� �]+` �]�]`+ n+H SX �]�]) +�]

˝] k] ˙]]	]˝ k] Ÿ+ ^� �]+ -]&�]` � + t] � ]
n+D Y 
 k]^� 	] ˙]�] �]�]`+ -]4�]] ˝] k] � k] “/

	]+™ ˙]]	] ı]]4�]] ^� �]+ � + t] � ] n+Ds
SY ^( ) ˙]�] �]`� a] � o]^&) � œ] ^�]�]] )+]
˛]] ˝] k] 0�]	 k] t1 ˘]` -]�]]ä] � œ] � +]E r˝ a]�]
� a]� k] ˙]]	]˝ k] + k] - n]) �]+ �]` ˙]]	]˝ k] + k] ^�
� Ÿ] � + t] � ] gt+D � Ÿ] -ı]	]` �])ä]` � k] 	]+™
-]�]]E Z �]_
� ^˙]�]	 k] � a]� k] � k]˙]] n+ �]+

�]˘]� a]˘] �]˙ g]& � œ] n+ - n]) ˝ a]�] 0� k] 	]+™
˙]]	]˝ k]D R SZ � Ÿ] 0� k] ˙]]	]˝]] gt+ S �] œ]^�
� Ÿ] 0�]� ` ˝])( � k] -]�]] gt+ - n]) 0�]`
	 k] � a]� k] � k]˙]] n+Ds T[ ˝]�] � k] 0� k] ^� �]`
˝])+ ı]� å	 k] � ] �] n]� ] gt%æ	 k] 
]� k]E T �]�])
^� �]` 	 k] �]` 0� k] +]˛] 	]+™ 
]�]]�]] �] œ]^�
0�]� ] �]˝] -�] ˝]� 	]+™ -]�]] ˛]]D U

TR ^( ) �]` �]`å � œ] � k] �] a+˝] œ] 	 k] 0�] ı])
^�]��]]�] ^� �]] V - n]) � +]E r˙]�] �]�]`+
-]˝]] ˝] k] �] a+˝]O� k] ˘]�]˝� ]) � )˝]]E n+ ^�
	]+™H /�] -]&�]` 	 k] �]] � �] ˘]�]˝� ])
^� 4 Ÿ+Hs

TS ( )`^�]�] œ] 	 k] � a]	]] ^� �]`å 0�] k�
�]] k) � œ] � k] �]]˝ œ] � a]&� a]&] )+` n+D - n])
Ü]ˇ]]	] �]]˙]� œ] - n]) ( )`^�]�] œ] 	 k] �]`� a]
� k] ı]� å	 k]� k� ^
]4 ı]+ k)&]) � k]˙ k]D
TT ˝]�] �]`� a] 	 k] � +]E r^˙]�]	 k] � a]� k] � k]˙]]
n+ 0�] k� ı]]�] ˙]]	 k] � k] ı]+
 k] � Ÿ] ˝ a]�+] k)

�]]˛] a� ! �]˝] - n]) ) gt+�]]D W TU ˝ a]�]
� a]� k] gt%æ k]� k] �]�]) 	]+™ ı]]- k]� k] - n])
˙]+ t] � Ÿ] ) gt+�]] �]+ t] ˝ a]�] 	]+™ -] �]� ˝ k]Ds X

TV /�]^
]4 �] g+&` -]ı]�] � œ] � +	 k] 
]� k]E
r�]+ -]&�]` � + t] ˙]]	]] ˘]]+˝]] n+ ^�
+�] 0� k] gt%æ 	] �] œ� H �]+ 0	] �] g+^&�] œ] k�
ı]]�] ˝] k] 	]+™ ˙]]	]] ˘]]+˝]] ˙] k] � g]	]]^	]�] œ]
k� �]`˘] ^˝]˝])O^�]˝]) + k]� ) )+˝ k] Ÿ+H

� +™ �]+ � g]	]]^	]�] œ] � k] ˝] k] 	]+™ ^�]�]]	]]
˘]]+˝]]H TW �]+ �]] �] k]
] )+] n+E F˝ a]�]
� a]� k] gt%æ k]� k] �]�]) 	]+™ ı]]- k]� k] - n]) ˙]+ t] � Ÿ]
) gt+�]] �]+ t] ˝ a]�] 	]+™ -] �]� ˝ k]GHs

TX ^( ) ˝�] k]+]) k� -]^�])` ^&	] ˙] k]
�]�]� k] �]]�] ^&	] + k]˝]] n+E Y �]`� a] �]å]
a+-] - n]) 0�]	 k] ä] k]) � k] � +]E r-�])

� k] “/ ı�]]�]] + k] ˝] k] � k] k) ı]]�] -]4 - n])
ı]]	]` ı]`4D Z TY ˙] k] � a]�] ı]) ^�]��]]�]
� )˝]] n+E F0�] k� ^&
] � ` �]+)]/�] œ] � k]
˙]`�]	] k&	 k]�]]
 k] ı]]	]` � ` ˇ]])] t4 �] œ+�]`EG

XBTS � �]] r^�])�˝]]) � )	 k]Ds

-ˇ�]y X
R ^	]� “] SUBT

S �]˝] RSBRU
�]) TBW

T � n]�] RSBSE T

U 0˝] RXBZE R[

V � g]+ VBYE Z

W �]�] RRBTE U
�]˝] STBST

X � g]+ VBRY

Y �]˝] RTBVV

Z � g]+ YBUS

�������������������

g&�])] � q]�]y
R � g]+ YBVUE VV

S �]˝] RRBSX
� g]+ RBRY
� g]+ R[BRV

T �]) RRBRY
� g]� RZBUX

U � g]+ YBS[

V � g]+ SBST
� g]+ YBT[
� g]+ R[BU[E US
� g]+ RRBUV

W � g]+ RTBTT
� g]+ RWBRW

X � g]+ YBSRE SS

Y � g]+ XBS

Z � g]+ UBRU
� g]+ WBTV



	 g]+

]] XBTZQYBS[ RXXS
˙ n]�]] �]]�¾] � œ] �]` � +] �]�]] n+Ds R

TZ �]+ �]]˝] 0�]	 k] ı]^�]¾] �]_˝] k� �]] k)
� œ] � +` ˙] k] �]`� a] ı]) ^�]��]]�] � )	 k]O
�]]
] œ] � k] ^�]
]	 k]�]]
]` ˛]`D 0	 œ+ -�] ˝]�
ı]^�]¾] �]_˝] 	]+™ ^�]
]` ˛]` S �] œ]^�
�]`� a] 	 k] -�] ˝]� �]^+�]] 	]+™ ı]]�]` ˛]`D T

U[ ˙]�] �]`å k� a� ! 
] k]�] œ] 	 k] � k] �]]˝ œ]
� a]	]™E ˝] k] � k] � +	 k] 
]� k]E r�]+ �]˘]� a]˘] �]+`
�]^�]��]�]˝]] n+ ˙] k] -]	 k]�]]
]] ˛]]Ds U

UR g&�] k) � + ) k+ ˛ k]E r�]+` �]�]`+ n+Ds V

�]�]) a� ! 
] k]�] � + ) k+ ˛ k]E r�]�]`+ ˝] k]
�]
]`
] � k] 	]+™ -]4�]]E n+ ^� 	]+™H W

US �]] �]]�¾] �]+ 	]+™ � +˝]] ^� �]�]`+
&]^�]& k� � o]�] � k] X - n]) &]^�]& k� �] t]�]
� k]˝]
 k] k+�] Y � k] -]4�]]Hs Z UT /�]^
]4
�]`� a] � ` �]˙]+ � k] �]`å � œ] g( " ı]å �]�]`D
UU 0	]� œ] � k] a� ! 0� k] ı]� å	]]� ˘]]+˝ k]
˛ k]E ^( ) �]` ^� �]` 	 k] 0� k] a!-] ˝]� 	]+™D

UV ı]+ k)&])E Ü]ˇ]]	] �]]˙]� œ] - n])
( )`^�]�] œ] k� ı]]�] �]]
]` +]˛] 
] n]"
-]4D ˝]�] 0	+ œ]	 k] ı]+ k)&]) œ] � k] ı g]!]E
r˝ a]�] 0� k] ı]� å� ) �] œ] 	]+™ 
]]4Hs
UW ı]+ k)&]) œ] 	 k] � +]E r-]˙] ˝]� ^� �]`
�]` o/�]]	] 	 k] 0�]� ` ˝])+ �]]˝] 	]+™
� `Ds R[ UX ˝]�] ( )`^�]�] œ] 	 k] 0	]� k]
� +]E r� +™ ˝ a]�] �]` ˝] k] � a]�])]+ 	]+™ + k]
�]4H UY �]] ˇ]� “]O-^ˇ]� ]^)�] œ] - n])
( )`^�]�] œ] � œ] � k] 4� 	 k] �]` 0�] ı])
^�]��]]�] ^� �]] n+H RR UZ �]�]) � k] 
] k]�]
˙] k] � ]	 g]	] � ` )¢]`O�]) �]` �]�]�] 	]+™
)�]˝ k]E �]]^ı]˝] 
] k]�] Ÿ+Ds V[ ˝]�] 	]` a� O
k&� a]�] 	 k]E ˙] k] /	] ˇ]� “]O-^ˇ]� ]^)�] œ] � œ] � k]

4� ˛]] - n]) ı]+
 k] �]`� a] k� ı]]�] -]�]]
˛]]E 0	]� k] � +]E VR r+�]])] � ]	 g]	] ˝]�]
˝]� 4� -]&�]` � k] & k]�]` 	]+™ #+O
)]˝]] ˙]�] ˝]� ^� ı]+
 k] 0�]� ` � a]	] 	] 
 k]
- n]) �]+ 	] ˙]]	] 
 k] ^� �]+ �]] � ) )+]

XBUU � �]] r^�])�˝]]) � )	]]Ds

n+D �]] k4�]] 	]+™ n+Hs R VS 0	+ œ]	 k]
	]` a� k&� a]�] � k] � +]E r� +™ ˝ g] �]` ˝] k]
�]
]`
] � ] 	]+™H �]]�¾] � œ] gt%æ - n]) k&�]
^� � k] “/ �]` �]^�]��]�]˝]] �]
]`
] � k] 	]+™
-]4�]]Ds�

YRS �]`� a] 	 k] 4� �]]) ^( ) 
] k]�] œ] � k]
�]]˝] � ` - n]) � +]E r� Ÿ] a&^	]�]] � `

) n]�]	]` gt+D S ˙] k] � k] k) ı]` k! ˘]
]˝]] n+
�]+ +)^�]ä] o-ˇ]� ]) � œ] 	] ˘]
 k]�]]E �]�])
˙]`�]	] � ` ) n]�]	]` 0�] k� ı]]�] + k]�]`Ds T

RT ˝]�] ( )`^�]�] œ] 	 k] 0�]� k] � +]E r˝ g] � a]&
-ı]	 k] �]] k) � œ] �]�]]+` k&˝]] n+E /�]^
]4
˝ k])` �]�]]+` �]˘˘]` 	]+™ n+Ds RU �]`� a]
	 k] 0	]� k] � +]E r-�]) � Ÿ] -ı]	 k] �]] k) � œ]
�]�]]+` k&˝]] gt+E ˝] k] �]` � k])` �]�]]+` �]˘˘]`
n+ �] œ]^� � Ÿ] ˙]]	]˝]] gt+ ^� � Ÿ] � + t] � k]

-]�]] gt+ - n]) � + t] ˙]] )+] gt+D U �]�]) ˝ a]�]
	]+™ ˙]]	]˝ k] ^� � Ÿ] � + t] � k] -]�]] gt+ - n])
� + t] ˙]] )+] gt+D RV ˝ a]�] o/�]]	]` 	]ä]O
^)4� � k] 	�]]�] � )˝ k] + k]E V �]�]) � Ÿ]
^� �]` � ] 	�]]�] 	]+™ � )˝]]D RW - n])
-�]) 	�]]�] � )˝]] �]` gt+E ˝] k] � k])] 	�]]�]
�]˘˘]] n+ �] œ]^� � Ÿ] - k� 
]] 	]+™ gt+ �]_
�
^ı]˝]] � k] k) �]]˛] n+ ^˙]�]	 k] � a]� k] � k]˙]] n+D W

RX ˝ a]�+] k) -ı]	 k] � ]	 g]	] � œ] �]` ^
]�]] n+E
F& k] 
] k]�] œ] � ` �]�]]+` �]˘˘]` �]]	]` ˙]]4DG X

RY 4� � Ÿ] � a]& gt+ ˙] k] -ı]	 k] �]] k) � œ]
�]�]]+` k&˝]] gt+ - n]) g&�])] ^ı]˝]] n+ ^˙]�]	 k]
� a]� k] � k]˙]] n+E �]+ � k] k) �]] k) � œ] �]�]]+` k&˝]]
n+Ds Y RZ ˝]�] 0	+ œ]	 k] � +]E r� + t] n+

˝ k])] ^ı]˝]]Hs �]`� a] 	 k] ˙]�]]�] ^&�]]E r˝ a]�]
	] ˝] k] � a]� k] ˙]]	]˝ k] + k]E 	] +` � k] k) ^ı]˝]]
� k]D Z -�]) ˝ a]�] � a]� k] ˙]]	]˝ k]E ˝] k] � k] k)
^ı]˝]] � k] �]` ˙]]	]˝ k]Ds R[ S[ � k] �]]˝ œ]
0�]	 k] � o]^&) � œ] &]	]Oı]]¾] œ] RR k� ı]]�]

XBVS �� “/ ı a])]	]` - n]) ˙]]	]`O�]]	]` +�˝]O
^�]^ı]�] œ] � œ] � g]+ XBVT � k] YBRR ˝]� � ` -]�]˝ œ]
	]+™ ı]]�]` ˙]]˝]™D YBRV � �]] r0� g]�] œ]Ds

-ˇ�]y X
R ^	]� “] RXBW

^�] S[BY
� g]+ UBRU

S �] k]4 SBSY
� g]+ RWBX
Ü k]
] SBRX

T � g]+ RSBRW
� g]+ RTBTRE TS
R˝]` TBRW

U ��] RYBRY
� g]+ WBRU

V � g]+ UBU[E US
� g]+ WBWYE WZ

W � g]+ RBUW
� g]+ XBVS

X S/˝] RTBV
�]˙] YZBTE U
�]˙] RTSBRR
^�]� “] STBV

Y �]` VBS
� g]� SBU

Z R�]�] RWBR
R[ �]˝] XBSYE SZ

� g]� UBSS
RR � g]+ RSBUS

Ü k]
] WBX

�������������������

g&�])] � q]�]y
R ��] RBRWE RX

�������������������

-ˇ�]y Y
S �]�] ZBS

�]�] UZBW
�]˝] UBRW
� g]+ RBV
� g]+ RSBTV

T � g]+ RSBUW
Rı]˝] SBZ
R� g]+ SBY

U � g]+ XBSY
� g]+ RTBT
� g]+ RWBSY

V � g]+ XBSU
W � g]+ RUBR[
X ��] RXBW

��] RZBRV
Y � g]+ VBTX

Sı]˝] RBRX
R� g]+ VBZ

Z � g]+ RWBT
R[ �]˝] RRBSX

� g]+ RUBX
RR �]) RSBUR



RXXT 	 g]+

]] YBSROUR
^�]�]]˝ k] �]˝] � +` ˛]™D �]�]) ^� �]` 	 k]
0� k] 	]+™ ı]� å]E �] œ]^� 0�]� ] �]˝]
-�]` 	]+™ -]�]] ˛]]D R

SR �]`� a] 	 k] 4� �]]) ^( ) 0	]� k] � +]E
r� Ÿ] ˙]] )+] gt+ - n]) ˝ a]�] � a]� k] gt%æ k]� k]D �]�])
˝ a]�] -ı]	]` ı]]ı]` +]
]˝] � œ] �]) k]� k]D S ˙]+ t]
� Ÿ] ˙]] )+] gt+ �]+ t] ˝ a]�] 	]+™ -] �]� ˝ k]Ds T

SS /�]^
]4 �] g+&` � +	 k] 
]� k]E r�]]
�]+ -ı]	]` ˙]]	] 
 k]	 k]�]]
]] n+H �] œ]^�
�]+ � + )+] n+E F˙]+ t] � Ÿ] ˙]] )+] gt+ �]+ t]
˝ a]�] 	]+™ -] �]� ˝ k]DGs ST /�]^
]4 �]+
0	]� k] � +	 k] 
]�]]E r˝ a]�] 	]`˘ k] k� + k] - n])
� Ÿ] 1 ı]) � ] gt+D U ˝ a]�] /�] a&^	]�]] k� + k]
- n]) � Ÿ] /�] a&^	]�]] � ] 	]+™D SU /�]O
^
]4 � Ÿ]	 k] ˝ a]�]� k] � +] ^� ˝ a]�] -ı]	]`
ı]]ı]` +]
]˝] � œ] �]) k]� k]D �] œ]^� -�]) ˝ a]�]
/�] �]]˝] ı]) �]� `	] 	]+™ � )˝ k] ^� � Ÿ]
�]+` gt+E ˝] k] ˝ a]�] -ı]	]` ı]]ı]` +]
]˝] � œ]
�]) k]� k]Ds SV ˝]�] � k] 0�]� k] � +	 k] 
]� k]E
r˝ g] n+ � n]	]Hs �]`� a] 	 k] 0	]� k] � +]E r˝ a]�]� k]
�]]˝] � )	 k] � ] �]] ( ]�]&]E ˙]�] ˝ a]�] � k])`
�]]˝] +` 	]+™ �]�]�] ) k+H SW ˝ a]�+] k)
�]] k) � œ] � a]� k] �] a+˝]O�]` �]]˝ œ] � +	]` Ÿ+
- n]) �] a+˝]O� k] �]]�]
] œ] � ] 	�]]�] � )	]] n+D
�]˘] ˝] k] �]+ n+ ^� ^˙]�]	 k] � a]� k] � k]˙]] n+ �]+
�]˘˘]] n+ - n]) ˙] k] �]]˝ œ] � Ÿ]	 k] 0�]� k] � a]	]™E
�]+` � Ÿ] a&^	]�]] � œ] �]˝]] )+] gt+Ds V SX � k]
	]+™ �]�]�] ı]]4 ^� �]`� a] 0	]� k] ^ı]˝]] k�
�]] k) � œ] �]]˝] � ) )+] n+D SY /�]^
]4
�]`� a] 	 k] � +]E r˙]�] ˝ a]�] o/�]]	] k� � k] k" � k]
t1 ˘ k] ı]) ˘]æ] ˘ a] k� + k]� k]E W ˝] k] ˝ a]�] ˙]]	]


] k]� k] ^� � Ÿ] �]+` gt+D X � Ÿ] -ı]	]` �])ä]`
� k] a� ! �]` 	]+™ � )˝]]E Y �]_
� ˙ n]�]]
^ı]˝]] 	 k] � a]� k] ^�]�]]�]] n+ � Ÿ] � k] �]]˝ œ] �]˝]]˝]]
gt+D SZ ^˙]�]	 k] � a]� k] � k]˙]] n+ �]+ � k] k)

�]]˛] n+D 0�]	 k] � a]� k] - k� 
]] 	]+™ ! k]å]E
�] œ]^� � Ÿ] +� k]�]] �]+` � )˝]] gt+ ^˙]�]� k]
�]+ � a]�] + k]˝]] n+Ds Z T[ ˙]�] �]+ � k]

�]]˝ œ] �] k]
] )+] ˛]]E ˝] k] �] a+˝] œ] 	 k] 0�] ı])
^�]��]]�] ^� �]]D

TR ˝]�] �]`� a] 0	] �] g+^&�] œ] � k] ^˙]	+ œ]	 k]
0�] ı]) �]� `	] ^� �]] ˛]]E � +	 k] 
]�]]E
r-�]) ˝ a]�] +� k]�]] � k])` ^�]�]]- œ] � k]
�]]	] k]� k]E ˝] k] ˝ a]�] �]˘]� a]˘] � k] k) ˘ k]
 k] #+) k]� k]D
TS ˝ a]�] �]˘˘]] “/ � k] ˙]]	] k]� k] R - n]) �]˘˘]] “/
˝ a]� œ+ -]ä]]& � k)�]`Ds S TT 0	+ œ]	 k]
0�]� k] � +]E r+�] -ì]]+�] k� � o]�]˙] Ÿ+
- n]) � �]` ^� �]` k� � a]
]]�] 	]+™ ) k+D ˝] k]
^( ) ˝ g] n� � k] � + �]� ˝]] n+ ^� ˝ a]�] -]ä]]&
+ k] ˙]]- k]� k]Hs TU �]`� a] 	 k] 0	 œ+ ˙]�]]�]
^&�]]E r� Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+E +)
� k] “/ ˙] k] ı]]ı] � )˝]] n+ �]+ ı]]ı] � ] � a]
]]�]
n+D T TV - n]) � a]
]]�] �]) � œ] +� k]�]] ˝]�

	]+™ )+˝]]E �]�]) � k]"] +� k]�]] ˝]� )+˝]]
n+D TW /�]^
]4 -�]) � k]"] ˝ a]� œ+ -]ä]]&

� k)E ˝] k] ˝ a]�] �]˘]� a]˘] -]ä]]& + k] ˙]]- k]� k]D
TX � Ÿ] ˙]]	]˝]] gt+ ^� ˝ a]�] -ì]]+�] k�
� o]�]˙] + k]D �]�]) ˝ a]�] � a]� k] �]]) $]
]	 k]
� ` ˝]]� � œ] + k]E �] œ]^� � k])` �]]˝ œ] ˝ a]�+] k)
^&
] œ] � œ] ˙]å 	]+™ ı]� å˝]™D TY � Ÿ] �]+`
� +˝]] gt+ ˙] k] � Ÿ]	 k] -ı]	 k] ^ı]˝]] k� ı]]�] )+O
� ) k&�]] n+E U ˙]�]^� ˝ a]�] �]+ � )˝ k] + k] ˙] k]
˝ a]�]	 k] -ı]	 k] ^ı]˝]] � k] � a]	]] n+Ds TZ �] g+O
^&�] œ] 	 k] 0�]� k] � +]E r+�]])] ^ı]˝]] ˝] k]
-ì]]+�] n+Ds �]`� a] 	 k] 0	]� k] � +]E r-�])
˝ a]�] -ì]]+�] k� � o]�]˙] V + k]˝ k]E ˝] k] -ì]]+�]
˙ n]� k] � ]�] � )˝ k]D U[ �]�]) ˝ a]�] ˝] k] � a]� k]
�]]) $]
]	]] ˘]]+˝ k] + k]E 4� k4� k] o/�]]	] � k]E
^˙]�]	 k] ˝ a]� œ+ �]+ �]˘˘]] “/ �]˝]]�]` ˙] k] 0�]	 k]
ı])� k]��]) � k] � a]	]` n+D W -ì]]+�] 	 k] ˝] k] k4�]]
	]+™ ^� �]] ˛]]D UR ˝ a]�] -ı]	 k] ^ı]˝]] ˙ n]� k]
� ]�] � )˝ k] + k]Ds 0	+ œ]	 k] � +]E r+�] 	]]O
˙]]�]ä]� - n]
]]& 	]+™D +�]])] 4� +`
^ı]˝]] n+E ı])� k]��])Ds

YBUR � �]] r	]]˙]]�]ä] � o] o]ˇ] œ] � k] ı n]&] a+ “/Ds
� g]	]]	]` � œ] ı] k]—�]�]]D �]&]�]�]` k&� œ]D

-ˇ�]y Y
R � g]+ XBT[

S � g]+ YBSU

T � g]+ XBTU
� g]+ RTBTT

U � g]+ TBTR
� g]+ RWBSY

V � g]+ RYBRZE S[

W ^�] SRBYE Z
&]	] XBRT
�]˝] SWBWU
� g]+ TBRU
� g]+ RSBTSE TT
�]�] TBRT

X �]˝] SXBVU

Y � g]+ VBRZE T[

Z � g]+ UBTU
� g]+ RUBR[
/ì] RBZ

�������������������

g&�])] � q]�]y
R � g]+ RXBRX

� g]+ RYBTX

S ) k]�] WBRUE SS
�]] g� RBSV

T ) k]�] WBWE RW
) k]�] XBRU

U � g]+ VBRZ

V ) k]�] SBSYE SZ
) k]�] ZBXE Y
�]�] TBXE SZ

W � g]+ YBSW



	 g]+

]] YBUSQZBT RXXU
US �]`� a] 	 k] 0	]� k] � +]E r-�]) ı])O

� k]��]) ˝ a]�+])] ^ı]˝]] + k]˝]]E ˝] k] ˝ a]�] � a]�]� k]
ı�]]) � )˝ k] R �] œ]^� � Ÿ] ı])� k]��]) � `
˝])( � k] -]�]] gt+ - n]) �]+ t] gt+D � Ÿ]
-ı]	]` �])ä]` � k] 	]+™ -]�]]E �]_
� 0�]`
	 k] � a]� k] � k]˙]] n+D S UT ˝ a]�] � k])` �]]˝]
�]�]�] �] œ] 	]+™ ) k+H /�]^
]4 ^� ˝ a]�] � k])`
�]]˝] �]]	]	]] +` 	]+™ ˘]]+˝ k]D UU ˝ a]�]
-ı]	 k] ^ı]˝]] � n]˝]]	]� � k] + k] - n]) -ı]	 k]
^ı]˝]] � ` ��]]^+� œ] ı g])` � )	]] ˘]]+˝ k] + k]D T

�]+ � a]Î � k] +` +˝�]])] n+ U - n]) �]˘˘]] “/
� œ] ^"� ] 	]+™ )+]E �] œ]^� �]˘˘]] “/ 0�]� œ]
n+ +` 	]+™D ˙]�] �]+ � g]# �] k]
]˝]] n+ ˝] k]

-ı]	]` ^( ˝])˝] k� � a]˝]]^�]� �] k]
]˝]] n+E
�] œ]^� �]+ � g]# ] n+ - n]) � g]# � ] ^ı]˝]]
n+D V UV �]�]) g&�])` ˝])( E � Ÿ] ˝ a]� œ+

�]˘˘]] “/ �]˝]]˝]] gt+ /�]^
]4 ˝ a]�] � k])] �]� `	]
	]+™ � )˝ k]D UW ˝ a]�]� œ] � k] � n]	] � a]� k]
ı]]ı]` �]]^�]˝] � ) �]� ˝]] n+H - n]) -�])
� Ÿ] �]˘] �] k]
] )+] gt+E ˝] k] ˝ a]�] � k])] �]� `	]
�] œ] 	]+™ � )˝ k]H UX ˙] k] ı])� k]��]) � `
˝])( � k] n+ �]+ ı])� k]��]) � ` �]]˝ œ]
� a]	]˝]] n+D W ˝ a]�] /�]`^
]4 � k])` �]]˝] 	]+™
� a]	]˝ k] �] œ]^� ˝ a]�] ı])� k]��]) � ` ˝])( � k]
	]+™ + k]Ds X

UY �] g+^&�] œ] 	 k] 0�]� k] � +]E r�]] +�]
�]+` 	]+™ � +˝ k] ^� ˝ g] 4� �]]�])` n+ Y

- n]) ˝ k] k) o-&) 4� a&�" ��]� “] g&˝] n+Hs Z

UZ �]`� a] 	 k] ˙]�]]�] ^&�]]E r� k] k) o-&) � k] “/
a&�" ��]� “] g&˝] 	]+™ �]�]) � Ÿ] -ı]	 k] ^ı]˝]]

� ] -]&) � )˝]] gt+ - n]) ˝ a]�] � k])] -	]]O
&) � )˝ k] + k]D V[ � Ÿ] -ı]	]` �]^+�]] 	]+™
˘]]+˝]]E R[ �]�]) 4� n+ ˙] k] ˘]]+˝]] n+
- n]) �]+` 	�]]�]` n+D VR � Ÿ] ˝ a]�]� k] �]˘]O
�]˘] � +˝]] gt+E -�]) � k] “/ � k] k) �]˘]	] ı])
˘]
]˝]] n+ ˝] k] �]+ � �]` �] n]˝] � ] � at]+
	]+™ k&� k]�]]Ds RR VS �] g+^&�] œ] 	 k] 0�]� k]

YBUU ��]]yE r/]�]`�]Ds �]&]�]�]` k&� œ]D

� +]E r-�] +� œ] ä])] �]` �]� 	]+™ ^�
˝ k] k) o-&) 4� a&�" ��]� “] g&˝] n+D -ì]]+�]
�]) �]�]] - n]) �]^�]��]�]˝]] �]` �]) �]4D
�]�]) ˝ g] � +˝]] n+E F-�]) � k] “/ � k] k) �]˘]	] œ]
ı]) ˘]
]˝]] n+E ˝] k] �]+ � �]` 	]+™ �] k)�]]DG
VT �]] ˝ g] +�]] k) ^ı]˝]] -ì]]+�] � k] �]`
�]æ� ) n+H �]+ ˝] k] �]) �]�]] - n]) �]^�]��]O
�]˝]] �]` �]) �]4D ˝ g] �]] + k]	 k] � ] &]�]]
� )˝]] n+Hs VU �]`� a] 	 k] ˙]�]]�] ^&�]]E
r-�]) � Ÿ] -ı]	]` �]^+�]] � tÎ E ˝] k] � k])`
�]^+�]] a� ! �]` 	]+™D �]�]) � k])] ^ı]˝]] n+
˙] k] � k])` �]^+�]] � )˝]] n+E R �]+` ^˙]� k] ˝ a]�]
-ı]	]] ı])� k]��]) � +˝ k] + k]D VV ^( )
�]` ˝ a]�]	 k] 0� k] 	]+™ ˙]]	]] S �]�]) � Ÿ] 0� k]
˙]]	]˝]] gt+D T -�]) � Ÿ] � gt+ ^� � Ÿ] 0� k] 	]+™
˙]]	]˝]]E ˝] k] � Ÿ] ˝ a]�+] k) ˙ n]�]] #+ tÎ �]]E 4�
� g]# ]D �]�]) � Ÿ] 0� k] ˙]]	]˝]] gt+ - n]) 0�] k�
�]˘]	] ı]) ˘]
]˝]] gt+D VW ˝ a]�+])] ^ı]˝]]
-ì]]+�] � a]�]`O� a]�]` -]�] 
]�]]4 ˛]] ^�
�]+ � k])] ^&	] k&� k]�]] - n]) 0�]	 k] k&�]] �]`
- n]) �] a+˝] � a]�] a+-]Ds U VX ˝]�] �] g+O
^&�] œ] 	 k] 0�]� k] � +]E r˝ g] V[ �]]
] � ] �]`
	]+™ a+-]E ^( ) �]` � +˝]] n+ � Ÿ]	 k] -ì]]O
+�] � k] k&�]] n+Hs VY �]`� a] 	 k] 0	]� k]
� +]E r� Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+E � Ÿ] ˝] k]
-ì]]+�] k� ı n]&] + k]	 k] � k] ı]+
 k] � k] �]˙ g]&
� œ] gt+Ds V VZ ˝]�] 0	+ œ]	 k] �]`� a] � k] �]])	 k]
k� ^
]4 ı]˝˛]) 0# ] ^
]4D �]�]) �]+ ^!ı]

�]�]] - n]) � o]^&) � k] �]]+) ^	]� 
] �]�]]D

Z ˙]�] �]`� a] ˙]] )+] ˛]] ˝] k] 0�]	 k] 4�
-]&�]` � k] k&�]] ˙] k] ˙]	�] � k] o-ˇ]]

˛]]D S ˘ k]
] œ] 	 k] 0�]� k] ı g]!]E r� a]Í E� W

^� �]	 k] ı]]ı] ^� �]] ˛]] ^� �]+ o-ˇ]] ı n]&]
a+-]H /�]	 k] �]] /�] k� �]]˝]]O^ı]˝]] 	 k]Hs

T �]`� a] 	 k] ˙]�]]�] ^&�]]E r	] ˝] k] /�]
-]&�]` 	 k] ı]]ı] ^� �]]E 	] /�] k� �]]˝]]O
^ı]˝]] 	 k]D �]�]) �]+ /�]^
]4 a+-] ^�

ZBS ��]]yE r)]`Ds

-ˇ�]y Y
R � g]+ RWBSX

R� g]+ VBR

S � g]+ TBRW
� g]+ VBRZE T[

T 0˝] TBRV

U R� g]+ TBY

V 0˝] TBU
S a� ) RRBT
Ü]� RSBZ

W � g]+ RYBTX

X � g]+ R[BSW
R� g]+ UBW

Y � g]+ UBZ

Z �]˝] RSBSU
� g]+ XBS[
� g]+ R[BS[

R[ � g]+ VBUR
� g]+ XBRY

RR � g]+ VBSU
� g]+ RRBSVE SW
R a� ) RVBVU
Ü]� S[BW

�������������������

g&�])] � q]�]y
R � g]+ VBUR

� g]+ RTBTRE TS
Ü k]
] TBRT

S � g]+ XBSY

T � g]+ XBSZ

U �]˝] RTBRX
/ì] RRBRT

V 	]`˝] YBSS
� g]+ RXBV
^( �] SBWE X
a� �] RBRVORX

�������������������

-ˇ�]y Z
W � g]+ RBTY



RXXV 	 g]+

]] ZBUOST
/�] k� �]]�]
 k] � œ] ı])� k]��]) k� � ]�] ä]]^+)
+ œ]D R U ^˙]�]	 k] � a]� k] � k]˙]] n+ 0�] k� � ]�]
+� œ] ^&	] )+˝ k] +` � ) 
 k]	 k] ˘]]^+4D S �]+
)]˝] -] )+` n+ ˙]�] � k] “/ -]&�]` � ]�]
	]+™ � ) �] k� �]]D V ˙]�] ˝]� � Ÿ] a&^	]�]]
� œ] gt+E � Ÿ] a&^	]�]] � ` ) n]�]	]` gt+Ds T W �]+
� +	 k] k� �]]&E 0�]	 k] ä]�]`	] ı]) ˛ g]� ] - n])
˛ g]� � k] ^�]¸` ^�]
]]� ) 
 k]ı] �]	]]�]] - n])
0�] o-ˇ k] -]&�]` � ` - t]�] œ] ı]) 
]�]]�]] U

X - n]) 0�]� k] � +]E r˙]] - n]) ˙]]� )
^�]
] k]�] k� ao� $ � œ] ˇ] k] 
 k]s L^�]
] k]�] � ]
�]˝]
]�] n+E F� k]˙]] a+-]GMD 0�]	 k] ˙]]� )
-ı]	]` - t]� œ] ˇ] k]�]™ - n]) k&�]˝]] a+-] 
] n]"
-]�]]D V

Y 0�] -]&�]` k� ı]å k]�]` - n]) � k]

] k]�]E ˙] k] 0� k] �]`�] �] t]�]˝ k] k&�]] � )˝ k]
˛ k]E � +	 k] 
]� k]E r�]+ ˝] k] �]+` -]&�]` n+
	]E ˙] k] ı]+
 k] � n]#� ) �]`�] �] t]�]˝]] ˛]]Hs
Z a� ! � + ) k+ ˛ k]E r+ t]O+ t] �]+ �]+` n+Ds
g&�] k) � + ) k+ ˛ k]E r	]+™ �]+ �]+ 	]+™
n+E �]�]) 0�]` k� ˙ n]�]] ^&�]˝]] n+Ds

�]+ -]&�]` � +˝]] )+]E r� Ÿ] �]+` gt+Ds
R[ ˝]�] � k] 0�]� k] ı g]!	 k] 
]� k]E r˝ k])` - t]� œ]
n� � k] # `� + k] �]�]™Hs RR 0�]	 k] � +]E

r�]`� a] 	]]�] k� -]&�]` 	 k] ^�]¸` � ] 
 k]ı]
�]	]]� ) � k])` - t]�] œ] ı]) 
]�]]�]] - n])
� a]�]� k] � +]E F˙]]� ) ^�]
] k]�] � œ] ˇ] k] 
 k]DG W

˙]�] � Ÿ]	 k] ˙]]� ) -ı]	]` - t]� œ] ˇ] k]�]™ ˝] k]
� a]� k] ^&�]	 k] 
]�]]Ds RS ˝]�] � k] 0�]� k]
ı g]!	 k] 
]� k]E r� + t] n+ �]+ -]&�]`Hs 0�]	 k]
� +]E r� Ÿ] 	]+™ ˙]]	]˝]]Ds

RT � k] 
] k]�] 0�] -]&�]` � k] ( )`O
^�]�] œ] k� ı]]�] 
 k] �]4D RU /¢]( ]� � k]E
^˙]�] ^&	] �]`� a] 	 k] ^�]¸` � ] 
 k]ı] 
]�]]O
� ) 0�]� ` - t]� œ] �] k]
]` ˛]™E X �]+ �]�˝]
� ] ^&	] ˛]]D Y RV /�]^
]4 -�] ( )`�]`
�]` 0�] -]&�]` � k] ı g]!˝]]! � )	 k] 
]� k] ^�
0�]� ` - t]� œ] n� � k] # `� a+ ”/D 0�] -]&�]`

	 k] � +]E r0�]	 k] � k])` - t]�] œ] ı]) ^�]¸`
� ] 
 k]ı] 
]�]]�]] - n]) ˙]�] � Ÿ]	 k] - t]� œ] ˇ] k]�]™
˝] k] � a]� k] ^&�]]�]` k&	 k] 
]�]]Ds RW /�]O
^
]4 a� ! ( )`�]` � +	 k] 
]� k]E r�]+
-]&�]` ı])� k]��]) � ` ˝])( � k] 	]+™ n+
�] œ]^� �]+ �]�˝] � k] 	]+™ �]]	]˝]]Ds R

�]�]) g&�]) œ] 	 k] � +]E r4� ı]]ı]` �]
]] /�]
˝])+ k� ˘]�]˝� ]) n� � k] � ) �]� ˝]] n+Hs S

/�] ˝])+ 0	] k� �]`˘] g( " ı]å �]�]`D T

RX ˝]�] 0	+ œ]	 k] 0�] o-ˇ k] -]&�]` � k]
^( ) � +]E r0�]	 k] ˝ k])` - t]� œ] �] k]
]`
Ÿ+E ˝ g] 0�] k� �]] k) � œ] �]] � +˝]] n+Hs

0�] -]&�]` 	 k] � +]E r�]+ 4� �]^�]��]O
�]˝]] n+Ds

RY �]�]) �] g+&` �]+ �]]	]	 k] � k] ˝ n]�]])
	]+™ ˛ k] ^� �]+ ı]+
 k] o-ˇ]] ˛]]D ˙]�] ˝]�
0	+ œ]	 k] 0�] k� �]]˝]]O^ı]˝]] � k] � a]
]]� ) �]+
ı]� ] 	]+™ � ) ^
]�]]E ˝]�] ˝]� 0	+ œ]	 k]
�]� `	] 	]+™ ^� �]] ^� �]+ ı]+
 k] o-ˇ]]
˛]] - n]) -�] k&�] �]� ˝]] n+D RZ 0	+ œ]	 k]
0�] k� �]]˝]]O^ı]˝]] � k] ı g]!]E r�]] �]+
˝ a]�+])] � k]"] n+ ^˙]�] k� �]] k) � œ] ˝ a]�] � +˝ k]
+ k] ^� �]+ o-ˇ]] ı n]&] a+-] ˛]]H ˝] k] -�]
�]+ k&�]	 k] n� � k] 
]�]]Hs S[ 0�] k� �]]˝]]O
^ı]˝]] 	 k] � +]E r+ t] �]+ +�]])] � k]"] n+
- n]) �]+ o-ˇ]] ı n]&] a+-] ˛]]D SR �]�])
+� œ] 	]+™ ı]˝]] ^� �]+ n� � k] k&�]	 k] 
]�]] �]]
^� �]	 k] /�]� ` - t]� œ] # `� � ™I ˝ a]�] 0�]`
� k] ı g]! 
] k]D �]+ � k] “/ �]˘˘]] 	]+™E �]+
� a]& -ı]	 k] �]] k) � œ] �]˝]] �]� ˝]] n+Ds
SS 0�] k� �]]˝]]O^ı]˝]] 	 k] � k] �]]˝ œ] /�]^
]4
� +™ �] œ]^� � k] �] g+&` ˇ]� “]O-^ˇ]� ]^)�] œ] � k]
$)˝ k] ˛ k]E U /�]^
]4 ^� �] g+&` ^�]
]� ) ˝]�]
� ) ˘ a] k� ˛ k] ^� -�]) � k] “/ �]`� a] � k] �]�]`+
�]]	 k]�]]E ˝] k] 0� k] �]�]]O�]) � k] � k]&�]
] � )
^&�]] ˙]]4�]]D V ST /�]` �]˙]+ � k] 0�] k�
�]]˝]]O^ı]˝]] 	 k] � +] ˛]]E r�]+ � k] “/ �]˘˘]]
	]+™E 0�]` � k] ı g]! k]Ds

-ˇ�]y Z
R � g]+ RRBSOU

S � g]+ UBTU
� g]+ RRBZ

T �]�] UZBW
�]�] WRBR
� g]+ RBV
� g]+ YBRS

U �]) YBST

V S)] VBR[E RU

W � g]+ ZBX

X � g]+ ZBW

Y � g]� RTBRU
� g]+ VBYE Z

�������������������

g&�])] � q]�]y
R ^	]� “] S[BZE R[

S � g]+ TBS

T � g]� RSBVR
� g]+ XBRSE UT
� g]+ R[BRZ

U � g]+ XBRT
� g]+ RZBTY

V � g]+ RSBUS
� g]+ RWBS



	 g]+

]] ZBSUQR[BV RXXW
SU ˝]�] 0	+ œ]	 k] 0�] -]&�]` � k] ˙] k]

ı]+
 k] o-ˇ]] ˛]]E & k]�]])] � a]
]]�]] - n])
0�]� k] � +]E rı])� k]��]) � k] +]^ä]) ˙]]	]O
� )E �]˘]O�]˘] �] k]
]D �] œ]^� +�] ˙]]	]˝ k]
Ÿ+ ^� �]+ -]&�]` ı]]ı]` n+Ds SV 0�]	 k]

� +]E r�]+ ı]]ı]` n+ �]] 	]+™E �]+ � Ÿ] 	]+™
˙]]	]˝]]D � Ÿ] �]�] /˝]	]] ˙]]	]˝]] gt+ ^�
� Ÿ] ı]+
 k] o-ˇ]] ˛]]E �]�]) -�] k&�]
�]� ˝]] gt+Ds SW ˝]�] 0	+ œ]	 k] 0�]� k]
ı g]!]E r0�]	 k] �]] ^� �]]H n� � k] ˝ k])`
- t]� œ] �] k]
]™Hs SX 0�]	 k] � +]E r� Ÿ]
˝ a]� œ+ ı]+
 k] +` �]˝]] ˘ a]� ] gt+E �]�]) ˝ a]�]	 k]
� k])` 	]+™ � a]	]`D ^( ) ˝ a]�] & k]�]])] �] œ]
ı g]! ) k+ + k]H � +™ ˝ a]�] �]` ˝] k] 0�] k�
˘ k]
 k] 	]+™ �]	]	]] ˘]]+˝ k]Hs SY ˝]�] � k]
0� k] 	]`˘]] ^&�]]˝ k] a+4 � +	 k] 
]� k]E r˝ g]
+ k]�]] 0�]� ] ˘ k]
]]E +�] ˝] k] � g]�]] k�
˘ k]
 k] Ÿ+D SZ +�] ˙]]	]˝ k] Ÿ+ ^� ı])O
� k]��]) 	 k] � g]�]] � k] �]]˝] � ` ˛]`E �]�])
�]+ -]&�]` � + t] � k] -]�]] +�] 	]+™
˙]]	]˝ k]Ds T[ ˝]�] 0�] -]&�]` 	 k] � +]E
r� �]]
] n+E 0�]	 k] � k])` - t]� œ] �] k]
] &™
^( ) �]` ˝ a]�] 	]+™ ˙]]	]˝ k] ^� �]+ � + t]
� k] -]�]] n+H TR +�] ˙]]	]˝ k] Ÿ+ ^� ı])O
� k]��]) ı]]^ı]�] œ] � ` 	]+™ � a]	]˝]]E R 
 k]^� 	]
-�]) � k] “/ 0�]� ] $) �]]	]˝]] n+ - n])
0�]� ` �])ä]` ı g])` � )˝]] n+E ˝] k] �]+
0�]� ` � a]	]˝]] n+D S TS -]˙] ˝]� �]+
�]]˝] � a]	]	 k] � œ] 	]+™ -]�]` ^� ^� �]` 	 k] ˙]	�]
k� o-ˇ k] � k] - t]�] œ] � ` ) n]�]	]` &` + k]D

TT -�]) �]+ -]&�]` ı])� k]��]) � ` ˝])(
� k] 	]+™ + k]˝]]E ˝] k] a� ! �]` 	]+™ � )
ı]]˝]]Ds T TU 0	+ œ]	 k] 0�]� k] � +]E r˝ g]
˝] k] ˙]	�] � k] +` ı g])]O� ]Oı g])] ı]]ı]` n+E ^( )
�]` +� œ] ^�]�]]	 k] ˘]
]] n+Hs - n]) 0	+ œ]	 k]
0� k] �]]+) ^	]� ]
] ^&�]]I U

TV �]`� a] 	 k] � a]	]] ^� 0	+ œ]	 k] 0�]
-]&�]` � k] ^	]� ]
]� ) �]]+) � ) ^&�]]

n+D 0�]� k] ^�]
]	 k] ı]) �]`� a] 	 k] � +]E
r�]] ˝ g] o/�]]	] k� � k] k" ı]) ^�]��]]�] � )˝]]
n+Hs TW 0�] -]&�]` 	 k] ˙]�]]�] ^&�]]E

r�]]+�]E �]+ � n]	] n+ ˝]]^� � Ÿ] 0�]
ı]) ^�]��]]�] � tÎ Hs TX �]`� a] 	 k] 0�]� k]
� +]E r˝ g]	 k] 0� k] k&�]] n+D &)-�]
] �]+`
˝ a]�]� k] �]]˝] � ) )+] n+Ds TY ˝]�] 0�]	 k]
� +]E rÜ]� a]E � Ÿ] 0�] ı]) ^�]��]]�]
� )˝]] gt+Ds - n]) 0�]	 k] �]`� a] � k] � a]� � )
Ü]�]]�]� ^� �]]D TZ ˝]�] �]`� a] 	 k] � +]E
r� Ÿ] /�]^
]4 -]�]] gt+ ˝]]^� a&^	]�]] � ]
	�]]�] ^� �]] ˙]]4 - n]) ˙] k] 	]+™ k&�]˝ k]E � k]
k&� œ] R - n]) ˙] k] k&�]˝ k] Ÿ+ � k] o-ˇ k] + k]

˙]] t4Ds S U[ ˙] k] ( )`�]` 0�] k� �]]˛] ˛ k]E
0	+ œ]	 k] �]+ � a]	]� ) 0�]� k] � +]E r�]] +�]
�]` o-ˇ k] Ÿ+Hs UR �]`� a] 	 k] 0	]� k] � +]E
r-�]) ˝ a]�] o-ˇ k] + k]˝ k]E ˝] k] ˝ a]�]� œ] � k] “/ ı]]ı]
	]+™ + k]˝]]D �]�]) -�] ˝ a]�] � +˝ k] + k]E F+�]
k&�]˝ k] Ÿ+EG /�]^
]4 ˝ a]�+] k) ı]]ı] �]]( 	]+™

^� 4 ˙]] t4� k]Ds T

R[ r� Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+ ^�
˙] k] &)�]]ä k] � k] � k]å�]]
]] � œ] 	]+™

-]˝]] �]�]) ^� �]` - n]) )]�˝ k] � k]
˘]æ� ) -]˝]] n+E �]+ ˘] k]) - n]) 
 a] k")]
n+D U S �]�]) ˙] k] &)�]]ä k] � k] -]˝]]
n+ �]+ � k]å œ] � ] ˘])�]]+] n+D V T &)O

�]]	] 0�] k� ^
]4 &)�]]ä]] �] k]
]˝]] n+ W

- n]) � k] œå -ı]	 k] ˘])�]] k+ � ` -]�]]ä]
� a]	]˝]` Ÿ+D X �]+ -ı]	]` � k]å œ] � k] 	]]�] 
 k]O

 k]� ) � a]
]]˝]] n+ - n]) 0	 œ+ �]]+) 
 k] ˙]]˝]]
n+D U ˙]�] �]+ -ı]	]` �]�] � k]å œ] � k]

�]]+) 
 k] -]˝]] n+E ˝] k] �]+ 0	] k� -]� k]O
-]� k] ˘]
]˝]] n+ - n]) � k] œå 0�] k� ı]` k!Oı]` k!
˘]
]˝]` Ÿ+E �] œ]^� � k] 0�]� ` -]�]]ä] ı]+O
˘]]	]˝]` Ÿ+D V � k] ^� �]` -˙]	]�]` k�
ı]` k! +)^�]ä] 	]+™ ˙]] t4�]` �]_
� 0�]� k]

ZBTY � �]] r o&$�]˝]Ds

-ˇ�]y Z
R �]˙] WWBRY

	]`˝] SYBZ
�]�] RBRV

S �]˙] TUBRV
	]`˝] RVBSZ

T � g]+ VBTW

U � g]+ ZBSS
� g]+ RWBS

�������������������

g&�])] � q]�]y
R � g]� UBRY

� g]+ RSBUW

S �]˝] RRBSV
�]˝] RTBRT
� g]+ TBRZ

T � g]+ RVBSS

�������������������

-ˇ�]y R[
U �]˝] XBRV

V �]˝] SWBTR
�]) RUBSX
� g]+ R[BRR

W � g]� RBRX
� g]+ TBSY

X � g]+ R[BSX



RXXX 	 g]+

]] R[BWOSZ
g&) �]]� œ]�]`E �] œ]^� � k] -˙]	]^�]�] œ] � `

-]�]]ä] 	]+™ ı]+˘]]	]˝]™Ds W �]`� a] 	 k]
0	 œ+ �]+ ^�]�]]
] &`E �]�]) � k] �]�]�] 	]+™
ı]]4 ^� �]+ �]] � + )+] n+D

X /�]^
]4 �]`� a] 	 k] 4� �]]) ^( )
� +]E r� Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+ ^�
� Ÿ] � k]å œ] k� ^
]4 &)�]]ä]] gt+D R Y ^˙]˝]	 k]
�]` % œ]�]` � k])` ˙]�]+ 
 k]	 k] -]4E � k] �]�]O
k� O�]�] ˘] k]) - n]) 
 a] k" k) Ÿ+D �]�]) � k]å œ]

	 k] 0	]� ` 	]+™ � a]	]`D Z &)�]]ä]] � Ÿ] gt+E
˙] k] � k] “/ � a]�]� k] + k]� ) ˙]]˝]] n+ �]+
0Ã]) ı]]4�]] - n]) o-&)O�]]+) -]�]]O
˙]]�]] � k)�]] - n]) ˘])]�]]+ ı]]4�]]D S

R[ ˘] k]) ^�] “( ˘] k])` � )	 k]E +˝�]] � )	 k]
- n]) ˝]�]]+ � )	 k] -]˝]] n+D T �]�]) � Ÿ] /�]O
^
]4 -]�]] gt+ ^� � k] œå ˙]`�]	] ı]] t4 - n])
�] a+˝]]�]˝] � œ] ı]] t4D RR -˘!] ˘])�]]+]
� Ÿ] gt+D U -˘!] ˘])�]]+] � k]å œ] � ` �]]^˝])
-ı]	]` ˙]]	] k& k&˝]] n+D V RS 
 k]^� 	]
�]ä] g&)` ı]) )�]] �]�]] -]&�]`E ˘])�]]+]
	]+™ n+ - n]) � k] œå 0�]� ` -ı]	]` 	]+™
+ k]˝]™D ˙]�] �]+ � k]^å4 � k] -]˝ k] k&�]˝]] n+E
˝] k] � k]å œ] � k] ! k]å� ) �]]�] ˙]]˝]] n+
L- n]) � k]^å�]]E � k]å œ] ı]) �]ı]" ı]å˝]]
n+ - n]) 0	 œ+ ^˝]˝])O^�]˝]) � ) k&˝]] n+M

RT �] œ]^� �]+ -]&�]`E �]ä] g&)` ı]) )�]]
�]�]] n+ - n]) 0� k] � k]å œ] � ` ı])�]]+ 	]+™
+ k]˝]`D RU -˘!] ˘])�]]+] � Ÿ] gt+D � Ÿ]
-ı]	]` � k]å œ] � k] ˙]]	]˝]] gt+ - n]) � k])` � k] œå
� a]� k] ˙]]	]˝]` Ÿ+E W RV # `� ˙ n]� k] ^ı]˝]]
� a]� k] ˙]]	]˝]] n+ - n]) � Ÿ] ^ı]˝]] � k] ˙]]	]˝]]
gt+D X � Ÿ] -ı]	]` � k]å œ] � ` �]]^˝]) -ı]	]`

˙]]	] k&˝]] gt+D Y

RW � k])` g&�])` � k] œå �]` Ÿ+ ˙] k] /�] � k]åO
�]]
]] � ` 	]+™E Z � a]� k] 0	 œ+ �]` 
]]	]] n+D
� k] � k])` -]�]]ä] � a]	 œ]�]` - n]) ˝]�] 4� � ao]$
- n]) 4� ˘])�]]+] + k]�]]D R[ RX ^ı]˝]]
/�]`^
]4 � a]�]� k] ı�]]) � )˝]] n+ RR �] œ]^�

� Ÿ] -ı]	]` ˙]]	] k&˝]] gt+ R ˝]]^� 0� k] ^( )
� k] ı]] t1 D RY � k] “/ �]` o/�]]	] � a]�]� k] � k])`
˙]]	] 	]+™ !`	]˝]]E �]�]) � Ÿ] � a]& -ı]	]`
�])ä]` � k] /� k] k&˝]] gt+D � a]� k] /� k] k&	 k] � ]
-^ˇ]� ]) n+ - n]) /� k] & k]�]])] ı]]	 k] � ] �]`
-^ˇ]� ]) n+D S /�]� ` -]�]] � a]� k] -ı]	 k]
^ı]˝]] � k] ^�]
]` n+Ds

RZ /	] �]]˝] œ] � ` �]˙]+ � k] �] g+^&�] œ]
� œ] ^( ) � k] g( " ı]å �]�]`D T S[ �] a+˝]O� k]
� + ) k+ ˛ k]E r/�]� œ] a&�" ��]� “] g&˝] �]�]]�]]
a+-] n+E /�]� ] ^&�]]�] ^( ) �]�]] n+D

˝ a]�] /�]� ` �] œ] � a]	]˝ k] + k]Hs SR g&�] k)
� + ) k+ ˛ k]E r� k] �]]˝ œ] ^� �]` k4� k] -]&�]`
� ` 	]+™ ^˙]�]� œ] a&�" ��]� “] g&˝] �]�]]�]] + k]D
�]] � k] “/ a&�" ��]� “] g&˝] o-ˇ] œ] � ` - t]� œ]
�] k]
] �]� ˝]] n+Hs

SS 0�] �]˝] �]Î �]
 k]�] � œ] � o]^&) k�
�]�]ı “]�] � ] ˝�] k]+]) ˘]
] )+] ˛]]D �]+
�]—&�] œ] � ] �] n]�]�] ˛]] ST - n]) �]`� a]
� o]^&) � œ] � a]
 n]�]]	] k� � o]�] œ]�]]
 k] �])]�]O
k& � œ] "+
] )+] ˛]]D U SU ˝]�] �] g+^&�] œ]

	 k] 0� k] � k]) ^
]�]] - n]) 0�]� k] ı g]!	 k] 
]� k]E
r˝ g] - n]) � �] ˝]� +� œ] a&^�]ˇ]] � œ] )� k]�]]H
-�]) ˝ g] �]�]`+ n+ ˝] k] �]]( O�]]( � +
k&Ds SV �]`� a] 	 k] 0	 œ+ ˙]�]]�] ^&�]]E r� Ÿ]

˝ a]�]� k] � + ˘ a]� ] gt+E ^( ) �]` ˝ a]�] �]� `	]
	]+™ � )˝ k]D � Ÿ] -ı]	 k] ^ı]˝]] k� 	]]�] � k]
˙] k] � ]�] � )˝]] gt+ �]+` � k] k) �]] k) � œ] �]�]]+`
k&˝ k] Ÿ+D V SW �]�]) ˝ a]�] /�]^
]4 �]� `	]

	]+™ � )˝ k] �] œ]^� ˝ a]�] � k])` � k] œå 	]+™D W

SX � k])` � k] œå � k])` -]�]]ä] � a]	]˝]` Ÿ+
- n]) � Ÿ] 0	 œ+ ˙]]	]˝]] gt+ - n]) � k] � k] k) ı]` k!O
ı]` k! ˘]
]˝]` Ÿ+D X SY � Ÿ] 0	 œ+ +� k]�]] � `
•ä]&�]` k&˝]] gt+ Y - n]) 0	 œ+ � �]`O�]` 	]]�]
	]+™ ^� �]] ˙]]4�]] - n]) � k] “/ �]` 0	 œ+ � k] k)
+]˛] � k] 	]+™ !`	 k]�]]D Z SZ � k] k) ^ı]˝]] 	 k]
� a]� k] ˙] k] ^&�]] n+E �]+ �]]� ` �]�] ˘]`ä] œ] � k]
� +™ �]æ� ) n+ - n]) � k] “/ �]` 0	 œ+ ^ı]˝]] k�

-ˇ�]y R[
R � g]+ RUBW

S � g]+ SRBRX

T �]˝] XBRV

U �] k+ TUBST
�]˝] ZBTW

V R�]�] RXBTUE
TV
�]˝] S[BSY
/ì] RTBS[

W � g]+ R[BSX

X �]˝] RRBSX

Y �]˝] S[BSY
� g]+ RVBRT
R� g]+ TBRW

Z � g]� RSBTS

R[ �] k+ TUBST
�] k+ TXBSU
Rı]˝] VBU

RR � g]+ RXBST

�������������������

g&�])] � q]�]y
R �]�] VTBRS

^( �] SBY
/ì] SBZ
/ì] RSBS

S Ü k]
] SBSTE SU

T � g]� RSBVR
� g]+ XBRS
� g]+ ZBRW

U Ü k]
] TBRR

V � g]+ TBS
� g]+ VBTW
� g]+ R[BTY
� g]+ RUBR[
Ü k]
] SBSS

W � g]+ YBUX

X � g]+ R[BT

Y � g]+ VBSU
� g]+ RXBRE S

Z � g]+ WBTX
� g]+ RYBZ



	 g]+

]] R[BT[QRRBR[ RXXY
+]˛] � k] 	]+™ !`	] �]� ˝]]D R T[ � Ÿ] - n])
^ı]˝]] 4� Ÿ+Ds� S

TR 4� �]]) ^( ) �] g+^&�] œ] 	 k] 0� k] �]])
$]
]	 k] k� ^
]4 ı]˝˛]) 0# ]4D TS �]`� a]
	 k] 0	]� k] � +]E r� Ÿ]	 k] ˝ a]� œ+ ^ı]˝]] � ` ˝])(
� k] �] a+˝]O� k] �]^æ�]] � ]�] ^&�]]4D 0	]� œ] � k]
^� �] � ]�] k� ^
]4 ˝ a]�] � a]� k] ı]˝˛]) œ] � k] �]])
$]
]	]] ˘]]+˝ k] + k]Hs TT �] g+^&�] œ] 	 k] 0� k]
˙]�]]�] ^&�]]E r+�] ^� �]` �]^æ�]] � ]�] k�
^
]4 	]+™ �]_
� /�]^
]4 ˝ a]� k] ı]˝˛]) œ] � k]
�]])	]] ˘]]+˝ k] Ÿ+ �] œ]^� ˝ g] ı])� k]��]) � `
•	]&] � )˝]] n+D T ˝ g] o/�]]	] + k]� ) � a]&
� k] “/��]) � ] &˙] “] k&˝]] n+Ds TU �]`� a]
	 k] 0	]� k] � +]E r�]] ˝ a]�+] k) � ]	 g]	] � œ] 	]+™
^
]�]] n+E F� Ÿ]	 k] � +]E r˝ a]�] �]�] “/��]) �
+ k]DsG U TV ˙]�] ı])� k]��]) 	 k] 0	] 
] k]�] œ]
� k] F “/��])G � +] n+ V ˙] k] & k]�]` #+O
)]4 �]4 ˛ k] - n]) �]]�¾] � ` /�] �]]˝] � k]
)À 	]+™ ^� �]] ˙]] �]� ˝]]E TW ˝] k] ^( )
˝ a]�] �]+ n� � k] � + �]� ˝ k] + k] ^� � Ÿ]	 k] � a]&
� k] ı])� k]��]) � ] � k]"] � +� ) 0�]� `
•	]&] � ` n+E W ˙]�]^� � a]� k] ı])� k]��]) 	 k]
+` ı]^�]¾] #+)]�]] - n]) a&^	]�]] � œ] � k]˙]]
n+H TX -�]) � Ÿ] -ı]	 k] ^ı]˝]] k� � ]�]

	]+™ � ) )+]E ˝] k] � k])] �]� `	] �]˝] � ) k]D
TY 
 k]^� 	] -�]) � Ÿ] -ı]	 k] ^ı]˝]] k� � ]�]
� ) )+] gt+ ˝] k] � a]�] ı]) 	] �]+`E �]�]) � k] k)
� ]�] œ] ı]) ˝] k] �]� `	] � ) k] X ˝]]^� ˝ a]�] ˙]]	]
�]� k] - n]) -]� k] �]` �]� `	] � ) k] ^� ^ı]˝]]
� k] k) �]]˛] 4� ˝]] � œ] n+ - n]) � Ÿ] ^ı]˝]] k� �]]˛]
4� ˝]] � œ] gt+Ds Y TZ /�]^
]4 0	+ œ]	 k] 4�
�]]) ^( ) 0� k] ı]� å	 k] � ` � k]^�]�] � `
�]�]) �]+ 0	] k� +]˛] � k] ^	]� 
] �]�]]D

U[ ^( ) �]+ �])&	] k� ı]]) 0�] ˙]�]+
˘]
]] �]�]] ˙]+ t] ı]+
 k] � g]+		]] �]ı]^˝]��]]
^&�]] � )˝]] ˛]] Z - n]) �]+ �]+™ )+]D

R[BT[ � �]] r� k] k) - n]) ^ı]˝]] k� ]`˘] 4� ˝]]
n+Ds R[BTU � �]] r “/��]) ˙ n]� k]Ds

UR �] a+˝]O� k] 
] k]�] 0�] k� ı]]�] -]4 - n])
� +	 k] 
]� k]E r� g]+		]] 	 k] ˝] k] 4� �]`
˘]�]˝� ]) 	]+™ ^� �]]E �]�]) 0�]	 k] /�]
-]&�]` k� �]] k) � œ] ^˙]˝]	]` �]]˝ œ] � +` ˛]™E � k]
�]�] �]˘] ˛]™Ds R US �]+ t] �] a+˝] œ] 	 k] �]`� a]
ı]) ^�]��]]�] ^� �]]D

RR � n]˝]^	]�]]+ �] t]�] � œ] 
]]ä]) 	]]�] � ]
4� -]&�]` �]`�]]) ˛]]D 0�]� `

�]+	 œ]E �]])˛]] - n]) �]^)�]�] �]` /�]` �] t]�]
� œ] )+˝]` ˛]™D S S &)-�]
] �]+ �]+
�]^)�]�] ˛]` ^˙]�]	 k] Ü]� a] ı]) � a]�]� g]&])
˝ k]
] t0 k$
]] ˛]] - n]) 0�] k� ı n]) œ] � k]
-ı]	 k] �]]
] œ] � k] ı] œ]!] ˛]]D T �]`�]]) 
]]ä])
/�]` �]^)�]�] � ] �]] “/ ˛]]D T /�]^
]4

]]ä]) � ` �]+	] œ] 	 k] �]`� a] k� ı]]�] �]�])
� k]˙]`E rÜ]� a]E -]� ) k&�]I ˝ k])] �]+ & k]�˝]
�]`�]]) n+ ^˙]�]� k] ˝ g] �] a+˝] ı�]]) � )˝]]
n+Ds U �]�]) ˙]�] �]`� a] 	 k] �]+ � a]	]] ˝] k]

� +]E r/�] �]`�]])` � ] o-˙]]�] �] n]˝] 	]+™
�]_
� /�]� k] ı])� k]��]) � ` �]^+�]] + k]�]` U

˝]]^� /�] k� ä]^)4 ı])� k]��]) k� � k] k" � `
�]^+�]] + k] �] k� Ds

V �]`� a]E �]])˛]] - n]) 0�]� ` �]+	]
- n]) 
]]ä]) � k] �] a+˝] ı�]]) � )˝]] ˛]]D
W �]�]) ˙]�] 0�]	 k] � a]	]] ^� 
]]ä]) �]`�]])
n+E ˝] k] �]+ ^˙]�] ˙]�]+ Í � ] ˛]] �]+ t]

& k] ^&	] - n]) Í � �]�]]D X /�] k� �]]&
0�]	 k] ˘ k]
] œ] � k] � +]E r˘]
] k] +�] ^( ) � k]
�] g+^&�]] ˘]
 œ]Ds Y ˝]�] ˘ k]
] œ] 	 k] 0�]� k]
� +]E r� a]Í E V -�]` a� ! +` �]˝] ı]+
 k]
�] g+^&�]] k� 
] k]�] ˝ a]� k] ı]˝˛]) œ] � k] �]])
$]
]	]] ˘]]+˝ k] ˛ k]E W �]] ˝ g] ^( ) �]+™
˙]]	]] ˘]]+˝]] n+Hs Z �]`� a] 	 k] ˙]�]]�]
^&�]]E r�]] ^&	] � ` ) n]�]	]` RS � o] k" 	]+™
+ k]˝]`H X -�]) � k] “/ ^&	] � ` ) n]�]	]` � œ]
˘]
]˝]] n+E ˝] k] �]+ ^� �]` ˘]`ä] � k] # k]� )
	]+™ �]]˝]] �] œ]^� �]+ /�] a&^	]�]] � `
) n]�]	]` k&�]˝]] n+D R[ 
 k]^� 	] -�])

-ˇ�]y R[
R Rı]˝] RBUE V

S � g]+ R[BTY
� g]+ RXBRRE SR

T � n]�] SUBRW

U �]˙] YSBW
R a� ) YBV

V �]˙] YSBR

W � g]� RBTV
� g]+ VBRY

X � g]+ VBTW

Y � g]+ RUBR[
� g]+ RXBSR

Z � g]+ RBSY

�������������������

g&�])] � q]�]y
R � g]+ RBSZ

�������������������

-ˇ�]y RR
S � g]� R[BTY

T �]˝] SWBWE X
�]) RUBT
� g]+ RSBT

U � g]+ ZBROT

V � g]+ RBTY

W � g]+ YBVZ
� g]+ R[BTR

X � g]+ ZBU
� g]+ RSBTV



RXXZ 	 g]+

]] RRBRROTW
� k] “/ )]˝] � œ] ˘]
]˝]] n+E ˝] k] �]+ # k]� )
�]]˝]] n+ �] œ]^� 0�]� œ] ) n]�]	]` 	]+™ n+Ds

RR � k] �]]˝ œ] � +	 k] k� �]]& �]`� a] 	 k]
0	]� k] � +]E r+�]])] & k]�˝] 
]]ä]) �] k] �]�]]
n+E R 
 k]^� 	] � Ÿ] 0� k] ˙]�]]	 k] �]+ t] ˙]] )+]
gt+Ds RS ˘ k]
] œ] 	 k] 0�]� k] � +]E rÜ]� a]E

-�]) �]+ �] k] �]�]] n+E ˝] k] # `� + k]
˙]]4�]]Ds RT &)-�]
] �]`� a] � + )+]
˛]] ^� 
]]ä]) �]) �]�]] n+E �]�]) ˘ k]
] œ]
	 k] �]�]�]] ^� �]`� a] �]˘]� a]˘] � ` 	]™& � `
�]]˝] � ) )+] n+D RU /�]^
]4 �]`� a] 	 k]
0	 œ+ �]]( O�]]( �]˝]]�]]E r
]]ä]) �]) ˘ a]� ]
n+ S RV - n]) � Ÿ] ˝ a]�+])` �]˙]+ � k] � a]�] gt+

^� � Ÿ] �]+ t] 	]+™ ˛]] ˝]]^� ˝ a]�] �]� `	]
� ) k]D �]�]) -�] ˘]
] k]E +�] 0�] k� ı]]�]
˘]
]˝ k] Ÿ+Ds RW /�]^
]4 ˛] k]�]] 	 k] ˙] k]
˙ a]å�] t] � +
]]˝]] ˛]]E �]]� ` ˘ k]
] œ] � k] � +]E
r˘]
] k] +�] �]` 0�] k� �]]˛] ˘]
 œ] ˝]]^�
0�] k� �]]˛] -ı]	]` ˙]]	] œ&Ds T

RX ˙]�] �]`� a] � n]˝]^	]�]]+ ı] at+˘]]E ˝] k]
0� k] ı]˝]] ˘]
]] ^� 
]]ä]) � k] � ì]� � œ] )� k]
˘]]) ^&	] + k] �]4 Ÿ+D RY � n]˝]^	]�]]+E
�]Î �]
 k]�] k� ı]]�]E � )`�] ˝]`	] ^� 
] k]O
�]`") � � ` g&)` ı]) ˛]]D RZ �] a+˝]O
� k] �] g+&`E �]])˛]] - n]) �]^)�]�] � k] 0	] k�
�]] “/ � ` �] n]˝] ı]) ^&
]]�]] k&	 k] -]4 ˛ k]D
S[ ˙]�] �]])˛]] 	 k] � a]	]] ^� �]`� a] -] )+]
n+E ˝] k] �]+ 0�]� k] ^�]
]	 k] �]�]`D �]�]) �]^)O

�]�] U �]) � œ] � n]# ` )+`D SR �]])˛]] 	 k]
�]`� a] � k] � +]E rÜ]� a]E -�]) ˝ g] �]+ t]
+ k]˝]] ˝] k] � k])] �]] “/ 	] �])˝]]D SS �]�])
� Ÿ] -�] �]` ˙]]	]˝]` gt+ ^� ˝ g] ı])� k]��])
� k] ˙] k] a� ! �] t]� k]�]]E �]+ ˝ a]� k] k& k&�]]Ds
ST �]`� a] 	 k] 0�]� k] � +]E r˝ k])] �]] “/ •ä]&]
+ k] ˙]]4�]]Ds SU �]])˛]] 	 k] 0�]� k] � +]E
r� Ÿ] ˙]]	]˝]` gt+ ^� -]^�])` ^&	] ˙]�] �] k)

RRBRXE TR � �]] r��]])� � ì]Ds RRBRY
��]]yE r� )`] RV �˝]]^&�] n]	]Ds -^˝]y �]RU
k&� œ]D

a+- œ] � k] •ä]&] ^� �]] ˙]]4�]]E R ˝]�] �]+
•ä]&] + k] ˙]]4�]]Ds SV �]`� a] 	 k] 0�]� k]
� +]E r�] k) a+- œ] � k] •ä]&] � )	 k]�]]
]]
- n]) 0	 œ+ ˙]`�]	] k&	 k]�]]
]] � Ÿ] +` gt+D S ˙] k]
� a]�] ı]) ^�]��]]�] � )˝]] n+ �]+ ˘]] k+ �])
�]` ˙]]4E ˝] k] �]` •ä]&] ^� �]] ˙]]4�]]D
SW - n]) +) � k] “/ ˙] k] •ä]&] n+ - n]) � a]�]
ı]) ^�]��]]�] � )˝]] n+E �]+ � �]` 	]+™
�] k)�]]D T �]] ˝ g] /�] ı]) �]� `	] � )˝]`
n+Hs SX 0�]	 k] � +]E r+ t] Ü]� a]E � a]� k]

�]� `	] n+ ^� ˝ g] ı])� k]��]) � ] � k]"] �]�]`+
n+E ^˙]� k] a&^	]�]] � œ] -]	]] ˛]]Ds SY �]+

� +	 k] k� �]]& �]+ ˘]
]` �]�]` - n]) 0�]	 k]
˙]]� ) -ı]	]` �]+	] �]^)�]�] � k] - k� 
 k] � œ]
� +]E r� a]Í U -] ˘ a]� ] n+ - n]) ˝ a]� k]
� a]
]] )+] n+Ds SZ ˙]�] �]^)�]�] 	 k] �]+
� a]	]] ˝] k] �]+ ( n])	] 0# ` - n]) 0�]� k] ^�]
]	 k]
^	]� 
] ı]å`D

T[ �]`� a] -�] ˝]� �] t]�] k� o-&) 	]+™
-]�]] ˛]]D �]+ -�] �]` �]+™ ˛]] ˙]+ t]
�]])˛]] 0�]� k] ^�]
]` ˛]`D TR ˙]�] 0	]
�] g+^&�] œ] 	 k]E ˙] k] �]) � œ] �]^)�]�] � k]
^&
]]�]] k& ) k+ ˛ k]E k&�]] ^� �]+ 0# O
� ) ˙]
&` � k] �]]+) ^	]� 
] �]�]` n+E ˝] k] � k]
�]` 0�] k� ı]` k!Oı]` k! �]4 �] œ]^� 0	 œ+ 
]�]]
^� �]+ � ì]� V ı]) ) k]	 k] ˙]] )+` n+D
TS ˙]�] �]^)�]�] 0�] ˙]�]+ -]�]` ˙]+ t]
�]`� a] ˛]] - n]) 0�]� ` 	]ä]) �]`� a] ı]) ı]å`E
˝] k] �]+ �]+ � +˝ k] a+4 0�] k� ı n]) œ] ı]) ^�])
ı]å`E rÜ]� a]E -�]) ˝ g] �]+ t] + k]˝]] ˝] k]
� k])] �]] “/ 	] �])˝]]Ds TT ˙]�] �]`� a] 	 k]
0� k] - n]) 0�] k� �]]˛] -]4 �] g+^&�] œ] � k]
) k]˝ k] k&�]]E ˝] k] 0�]	 k] �]+)` -]+ �])`
- n]) 0�]� ] ^&
] �]) -]�]]D TU 0�]	 k]
� +]E r˝ a]�]	 k] 0� k] � + t] )�]] n+Hs
0	+ œ]	 k] � +]E rÜ]� a]E -] - n]) -]� ) k&�]

 k]Ds TV �]`� a] k� - t]� g] �]+	 k] 
]� k]D W

TW �]+ k&�]� ) �] g+^&�] œ] 	 k] � +]E r k&�] k]E

-ˇ�]y RR
R �]˙] RTBT

�]˝] ZBSU
Ü k]
] XBVZE W[
R a� ) RVBW

S �]�] ZBV

T � g]+ RRBY

U � g]� R[BTYE
TZ

�������������������

g&�])] � q]�]y
R �]�] SWBRZ

� g]+ VBSYE SZ
Ü k]
] SUBRV
/ì] RRBTV
Ü]� S[BRS

S � g]+ RUBW

T � g]+ YBVR

U �]˝] STBY
� g]+ RTBRT

V � g]+ RRBRX

W � g]� RZBUR
/ì] UBRV



	 g]+

]] RRBTXOVW RXY[
�]+ 0�]� k] ^� ˝]	]] ı�]]) � )˝]] ˛]]Is
TX �]�]) a� ! 	 k] � +]E r˙]�] /�] -]&�]`
	 k] o-ˇ k] � ` - t]� œ] �] k]
] &™E R ˝] k] /�]� `
˙]]	] �] œ] 	]+™ �]˘]] �]� ]Hs

TY �]`� a] 	 k] ^( ) � k] �]+)` -]+ �])`
- n]) � ì]� k� ı]]�] -]�]]D �]+ -�]
]
� œ] 4� � a]( ] ˛]` - n]) /�] k� � at]+ ı])
4� ı]˝˛]) )�]] a+-] ˛]]D TZ �]`� a] 	 k]
� +]E rı]˝˛]) � k] +"]- k]Ds ˝]�] �]])˛]]
	 k] ˙] k] �] k) a+4 -]&�]` � ` �]+	] ˛]`E
0�]� k] � +]E rÜ]� a] -�] ˝]� ˝] k] 0�]� œ]
� k] �]&� g] -]˝]` + k]�]`E 0� k] �] k) ˘]])
^&	] + k] ˘ a] k� Ÿ+Ds U[ �]`� a] 	 k] 0�]� k]
� +]E r�]] � Ÿ]	 k] ˝ a]�]� k] 	]+™ � +] ˛]]
^� -�]) ˝ g] ^�]��]]�] � k)�]`E ˝] k] ı])� k]��])
� ` �]^+�]] k&� k]�]`Hs S UR ˝]�] 0	+ œ]	 k]
ı]˝˛]) +"] ^&�]]D ^( ) �]`� a] 	 k] - t]� œ]
0# ]� ) ��]� “] � ` ˝])( k&�]] T - n]) � +]E
r^ı]˝]]E � Ÿ] ˝ k])] ˇ]	�]�]]& � )˝]] gt+ ^� ˝ g]	 k]
� k])` � a]	]` n+D US � Ÿ] ˙]]	]˝]] ˛]] ^� ˝ g]
+� k]�]] � k])` � a]	]˝]] n+D 
 k]^� 	] �]+ t] �]å`
�]`å � ` �]˙]+ � k] � Ÿ]	 k] k4�]] � +] ˝]]^�
� k] �]� `	] � ) �] œ� ^� ˝ g]	 k] +` � a]� k] � k]˙]]
n+Ds U UT ˙]�] �]+ � k] �]]˝ œ] � + ˘ a]� ]E

˝] k] 0�]	 k] ä] k]) � k] ı a]� ])]E r
]]ä])E �]]+)
-] ˙]]Is V UU ˝]�] �]+ ˙] k] �]) ˘ a]� ] ˛]]
�]]+) ^	]� 
] -]�]]D 0�] k� +]˛]Oı n])
� ( 	] � ` ı]^¸�] œ] � œ] ^
]ı] k" a+4 ˛ k] - n])
0�]� ] ˘ k]+)] � ı] kå � k] ^
]ı]"] a+-] ˛]]D
�]`� a] 	 k] 0	]� k] � +]E r/� k] �] k]
] & k] - n])
˙]]	 k] & k]Ds

UV /�]^
]4 �] a+˝]O� k] �] g+^&�] œ] 	 k] ˙] k]
�]^)�]�] k� ı]]�] -]4 ˛ k] - n]) ^˙]	+ œ]	 k]
�]`� a] � ] �]+ � ]�] k&�]]E 0�] ı]) ^�]��]]�]
^� �]]D W UW �]�]) a� ! 
] k]�] œ] 	 k] ˙]]� )
( )`^�]�] œ] � k] �]˝]] ^&�]] ^� �]`� a] 	 k] �]]
^� �]] n+D UX ˝]�] Ü]ˇ]]	] �]]˙]� - n])

RRBTY � �]] r��]])� � ì]Ds

( )`^�]�] œ] 	 k] �]+]�]�]] � k] /� ¹] ^� �]]
- n]) � +]E r+�] �]] � œ)E �]+ -]&�]`
˝] k] �] a+˝]O� k] ˘]�]˝� ]) � ) )+] n+H R

UY -�]) +�] /� k] � gt] +` ! k]å œ&E ˝] k] �]�]

] k]�] /�] ı]) ^�]��]]�] � )	 k] 
]� œ]� k] - n])
) k]�]` -]� ) +�]� k] +�]])` ˙]�]+ � - n])
)]� �" & k]	] œ] !`	] 
 œ]� k]Ds UZ �]�]) 0	]� œ]
� k] n� ( ] S 	]]�] k� -]&�]` 	 k]E ˙] k] 0�]
�]]
] � ] �]+]�]]˙]� ˛]]E 0	]� k] � +]E
r˝ a]�] a� ! 	]+™ ˙]]	]˝ k] V[ - n]) �]+
	]+™ �] k]˘]˝ k] ^� �]+ ˝ a]�+] k) +` ( ]�] k& k�
^
]4 n+ ^� 4� -]&�]` �]�] 
] k]�] œ] � `
�]]^˝]) �] k)E �]˙]]�] /�] k� ^� �]])] )]� �"
	]]�] ^� �]] ˙]]4Ds VR 0�]	 k] �]+ �]]˝]
-ı]	]` ˝])( � k] 	]+™ � +` ˛]`E �]_
�
0�] �]]
] � ] �]+]�]]˙]� + k]	 k] � ` �]˙]+
� k] 0�]	 k] �]+ �]^�]��]�]]�]` � ` ^� �]`� a]
ı g] k) )]� �" k� ^
]4 -ı]	]` ˙]]	] k&	 k]�]]
]]
n+ VS - n]) 	] ^�] “( 0�] )]� �" k� ^
]4E

�]_
� /�]^
]4 �]` ^� ı])� k]��]) k� 0	]
�]�]` �]˘˘] œ] � k] /� ¹] � ) k� 4� � k)E ˙] k]
�]+ t]O�]+ t] ^˝]˝])O^�]˝]) Ÿ+D VT /�]^
]4
0�] ^&	] � k] � k] �]`� a] � k] �]]) $]
]	 k] � `
�]]^ä]�] � )	 k] 
]� k]D

VU /�] �]˙]+ � k] �]`� a] /�] k� �]]&
� a]

]�]O� a]

]] �] g+^&�] œ] k� �]`˘] 	]+™
� g]�]]E �]_
� �]+ /
]]� ] ! k]å� ) �]`)]	 k]
k� ı]]�] 4Ü n]�] T 	]]�] k� �]+) ˘]
]] �]�]]

- n]) �]+™ -ı]	 k] ˘ k]
] œ] k� �]]˛] )+]D
VV �] g+^&�] œ] � ] ( �]+ � ] ˝�] k]+]) U

ı]]�] ˛]] - n]) �] a+˝]O� k] 
] k]�] �] t]�] - n])
k&+]˝] œ] � k] ^	]� 
]� ) �]Î �]
 k]�] �]4 ˝]]^�

( �]+ � k] ı]+
 k] � a]& � k] � ]	 g]	] k� � a]˝]]O
^�]� � a]Ã � ) �] œ� D VW �]+ t] � k] �]`� a]
� k] gt%æ	 k] 
]� k] - n]) � o]^&) � œ] �] kå + k]� )
-]ı]�] � œ] � +	 k] 
]� k]E r˝ a]� œ+ �]] 
]�]˝]]
n+E �]] �]+ ˝�] k]+]) k� ^
]4 -]4�]] +`

RRBUY � �]]	]` � o]^&)D

-ˇ�]y RR
R � g]+ ZBWE X

S � g]+ ZBROT

T �]˝] RUBRZ
�]) XBTUE TV

U � g]+ RSBSYOT[
� g]+ RXBY

V � g]� XBRSE RU

W � g]+ SBST
� g]+ R[BUS
� g]+ RSBR[E RR

�������������������

g&�])] � q]�]y
R � g]+ RSBTX

Ü k]
] UBRVE RW

S �]˝] SWBT
� g]� TBS
Ü k]
] UBVE W

T S�]�] RTBST
S/˝] RTBRZ

U ^	]� “] RSBRU
��] RWBR
� g]+ SBRT
� g]+ VBR
� g]+ WBU
� g]+ RSBR



RXYR 	 g]+

]] RRBVXQRSBRZ
	]+™Hs VX Ü]ˇ]]	] �]]˙]� œ] - n]) ( )`O
^�]�] œ] 	 k] a+�] ^&�]] a+-] ˛]] ^� -�])
^� �]` � k] ı]˝]] ˘]
 k] ^� �]+ � + t] n+E
˝] k] �]+ -]� ) 0	 œ+ �]˝]]4 ˝]]^� � k] 0� k]
ı]� å � �] œ� D

RS ( �]+ k� ˝�] k]+]) � k] !B ^&	]
ı]+
 k] �]`� a] � n]˝]^	]�]]+ ı] at+˘]]D


]]ä])E R ^˙]� k] �]`� a] 	 k] �] k) a+- œ] � œ] � k]
•ä]&] ^� �]] ˛]] �]+™ � ] )+	 k]�]]
]] ˛]]D
S �]`� a] k� ^
]4 �]+ t] �]]�] � ` &]�]˝] )�]`
�]�]` - n]) �]])˛]] � k]�]] � œ] 
]�]` a+ “/ ˛]`D S

˙] k] 
] k]�] �]`� a] k� �]]˛] �]]	 k] � n] k# E� 0	]� œ]

]]ä]) �]` 4� ˛]]D T ˝]�] �]^)�]�] 	 k]
� )`�] TSX á]]�]� -�]
]` ˙]"]�] t]�]` � ]
� a]�]� g]&]) ˝ k]
] ^
]�]] ˙] k] �] a+˝] � `�]˝]`
˛]]D 0�]	 k] �]`� a] k� ı n]) œ] ı]) �]+ ˝ k]
]
t0 k$
]] - n]) -ı]	 k] �]]
] œ] � k] 0	 œ+ ı] œ]!]D

�]])] �]) /�] ˝ k]
] � ` � a]�]� g] � k] �]+�
0# ]D T U �]�]) �] g+&] /�� ^)�] k]˝]` U

	 k]E ˙] k] �]`� a] k� ˘ k]
] œ] � œ] � k] 4� ˛]] - n])
0� k] ı]� å�]]	 k]�]]
]] ˛]] � +]E V r/�]
� a]�]� g]&]) ˝ k]
] � k] T[[ &`	]]) � � œ] � k]˘]O
� ) /�]� ] ı n]�]] �])`�] œ] � k] �] œ] 	]+™
^&�]] �]�]]Hs W �]�]) �]+ 0�]	 k] /�]O
^
]4 	]+™ � +] ^� 0� k] �])`�] œ] � ` •˘]˝]]
˛]`E �]_
� /�]^
]4 � +] �] œ]^� �]+ ˘] k])
˛]] - n]) 0�] k� ı]]�] ı n]�] œ] � ] �]�]] )+˝]]
˛]] ^˙]�]� œ] � k] �]+ ı n]� k] ˘ a])] 
 k]˝]] ˛]]D
X ˝]�] �]`� a] 	 k] �]^)�]�] k� ^
]4 � +]E
r/� k] ! k]å & k] ˝]]^� �]+ � k] k) &( 	]]4 ˙]]	 k]
� ` ˝ n]�]])` k� ^
]4 �]+ &�˝ g]) ı g])] � k)D V

Y �] œ]^� �])`�] ˝] k] +� k]�]] ˝ a]�+] k) �]]˛]
+ œ]� k]E W �]�]) � Ÿ] +� k]�]] ˝ a]�+] k) �]]˛] 	]+™
) gt+�]]Ds X

RRBVX � �]] r^�])�˝]]) � )Ds RSBS � �]]
r� k]ä] � k] k"� �]�]]4 ˛ k]Ds RSBT ��]]yE
r4� ı] Ÿ]$Ds �]]	]` ) k]�]` ı] Ÿ]$D -^˝]y �]RU
k&� œ]D RSBV �-^˝]y �]RU k&� œ]D

Z /�] �]`˘] �] g+^&�] œ] � ` 4� �]å`
�]`å � k] ı]˝]] ˘]
]] ^� �]`� a] �]+ t] n+D ˝]�]
� k] 	] ^�] “( �]`� a] � k] �]_
� 
]]ä]) � k] �]`
k&�]	 k] �]+ t] -]4E ^˙]� k] 0�]	 k] �] k) a+- œ]

� œ] � k] •ä]&] ^� �]] ˛]]D R R[ -�] Ü]ˇ]]	]
�]]˙]� œ] 	 k] 
]]ä]) � k] �]` �]]) $]
]	 k] � `
�]]^ä]�] )˘]` RR �] œ]^� 0�]` � ` �]˙]+
� k] �] a+˝]O� k] �] g+&` �]+ t] ˙]] ) k+ ˛ k] - n])
�]`� a] ı]) ^�]��]]�] � ) ) k+ ˛ k]D S

RS -�]
 k] ^&	]E ˝�] k]+]) k� ^
]4 -]4

] k]�] œ] � ` �]å` �]`å 	 k] � a]	]] ^� �]`� a]
�]Î �]
 k]�] -] )+] n+D RT ˝]�] � k] �]˙ g])
� ` $]^
]�] t] ^
]4 0�]� k] ^�]
]	 k] ^	]� 
 k]D
� k] ä] k])Oä] k]) � k] ı a]� ])	 k] 
]� k]E r+�] ˝ a]�]� k]
^�]	]˝]` � )˝ k] Ÿ+E /� k] �]˘]] 
 k]I ˇ]	�] n+
�]+ ˙] k] �]+ k]�]]� k� 	]]�] � k] -]˝]] n+E T

/�])]4
] � ] )]˙]] ˇ]	�] n+Is U RU ˙]�]
�]`� a] � k] �]ˇ k] � ] 4� �]˘˘]] ^�]
]]E ˝] k] �]+
0�] ı]) � n]# �]�]]E V # `� ˙ n]�]] ^
]�]] n+E
RV r^�]��] k]	] � ` � k]"`E �]˝] $)D k&�]I
˝ k])] )]˙]] �]ˇ k] k� �]˘˘ k] ı]) � n]#� ) -]
)+] n+Ds W RW � a]Î � œ] 0�] k� ˘ k]
 k] /	]
�]]˝] œ] � ] �]˝]
]�] 	]+™ �]�]�] ı]]4D �]�])
˙]�] �]`� a] 	 k] �]^+�]] ı]]�]` X ˝]�] 0	 œ+ �]]&
-]�]] ^� 0	+ œ]	 k] 0�] k� ^
]4 # `� �]+`
^� �]]E ˙] k] 0�] k� �]] k) � œ] ^
]�]] ˛]]D Y

RX ^˙]	] 
] k]�] œ] 	 k] k&�]] ˛]] ^� n� � k]
�]`� a] 	 k] 
]]ä]) � k] � ì]� � k] �]]+)
� a]
]]�]] Z - n]) 0� k] �] k) a+- œ] � œ] � k] •ä]&]
^� �]]E � k] /�] �]] k) � œ] g&�]) œ] � k] �]�]]+`
k&˝ k] ) k+D R[ RY 0�] �]`å k� 
] k]�] �]`� a]

� k] ^�]
]	 k] /�]^
]4 -]4 ˛ k] �] œ]^� 0	+ œ]	 k]
/�] ˘]�]˝� ]) k� �]] k) � œ] � a]	]] ˛]]D
RZ ˝]�] ( )`�]` -]ı]�] � œ] � +	 k] 
]� k]E
r k&�] k]E +�] a� ! 	]+™ � ) ı]] ) k+D �]])`
a&^	]�]] 0�] k� ı]` k! ˙]] )+` n+Ds RR

RSBRT �-^˝]y � V k&� œ]D RSBRX � �]]
r��]])� � ì]Ds

-ˇ�]y RS
R � g]+ RRBRE UT

S � g]� R[BU[

T �]˝] SWBWOR[
�]) RUBTOW

U �]˝] SWBUX
�]) RUBR[
� g]� SSBUY
� g]+ RTBSZ
Ü k]
] RBRW

V �]˝] SWBRS
�]) RUBY
� g]+ RZBU[

W ��] RVBRR

X �]˝] SWBRR
�]) RUBX

�������������������

g&�])] � q]�]y
R � g]+ RRBUTE UU

S � g]+ XBTR
� g]+ RRBUUE UV

T �]˙] RRYBSVE
SW

U �]˝] SRBYE Z
�]) RRBYE Z
� g]+ RBUZ

V �]˝] SRBX
�]) RRBX
� g]� RZBTV

W R)] RBTTE TU
�]�] WSBRR
˙]� ZBZ
�]˝] SRBV

X � g]+ XBTZ

Y � g]� SUBUV
� g]+ RUBSW

Z � g]+ RRBRE UT

R[ �]˝] SRBRV
� g]� RZBTX

RR � g]+ RRBUY



	 g]+

]] RSBS[OU[ RXYS
S[ ˝�] k]+]) k� �]˝] 0ı]]�]	]] k�

^
]4 -]	 k]�]]
] œ] � œ] a� ! � g]	]]	]` �]` ˛ k]D
SR /�]^
]4 � k] ^( ^
]ıı a]�] R k� ı]]�] -]4
˙] k] �]
]`
] k� � n]˝]� n]&] � ] )+	 k]�]]
]]
˛]] - n]) 0�]� k] � a]ä]]^)�] � )	 k] 
]� k]E
r�]]+�]E +�] �]`� a] � k] ^�]
]	]] ˘]]+˝ k] Ÿ+Ds
SS ^( ^
]ıı a]�] 	 k] ˙]]� ) -_	É�]]�] � k]
�]˝]]�]]D -_	É�]]�] - n]) ^( ^
]ıı a]�] 	 k]
˙]]� ) �]`� a] � k] �]˝]]�]]D

ST �]�]) �]`� a] 	 k] 0	 œ+ ˙]�]]�] ^&�]]E
r�]+ �]å` -] ˘ a]� ` n+ ˙]�] o/�]]	] � ]
� k]"] �]^+�]] ı]]4D S SU � Ÿ] ˝ a]�]� k] �]˘]O
�]˘] � +˝]] gt+E ˙]�] ˝]� � k] gt+ � ] 4�
&]	]] ^�]¸` � œ] ^�])� ) �]) 	]+™ ˙]]˝]]E ˝]�]
˝]� �]+ 4� &]	]] +` )+˝]] n+D 
 k]^� 	]
˙]�] �]+ �]) ˙]]˝]] n+ T ˝] k] �] a+˝]
( 
] ı n]&] � )˝]] n+D SV ˙] k] -ı]	]`
˙]]	] � k] 
]�]]�] )�]˝]] n+E �]+ /� k] 	]]�]
� )˝]] n+D �]�]) ˙] k] /�] a&^	]�]] � œ] -ı]	]`
˙]]	] � k] 	]( )˝] � )˝]] n+ U �]+ /� k] �]˘]]4O
�]] ˝]]^� +� k]�]] � ` •ä]&�]` ı]]4D V

SW ˙] k] � k])` � k]�]] � )	]] ˘]]+˝]] n+E �]+
� k] k) ı]` k! + k] 
 k] - n]) ˙]+ t] � Ÿ] gt+ �]+ t] � k])]
� k]�]� �]` + k]�]]D W ˙] k] � k])` � k]�]] � k)�]]E
^ı]˝]] 0�]� ] -]&) � k)�]]D SX -�] � Ÿ]
- n]) �]] � gt+H � k])] ˙]` � k]˘ n]	] n+D X k+
^ı]˝]]E � a]� k] /�] �]å` � k] �]˘]] 
 k]I Y �]�]) � Ÿ]
/�]`^
]4 ˝] k] /�] �]å` ˝]� ı] at+˘]] gt+D
SY ^ı]˝]] -ı]	 k] 	]]�] � ` �]^+�]] � )Ds
˝]�] -]� ]�] � k] -]�]]ä] Z -]�]`B r� Ÿ]	 k]
/�]� ` �]^+�]] � ` n+ - n]) ^( ) � k]
� tÎ �]]Ds R[

SZ ˙]�] -]�]Oı]]�] �]å` �]`å 	 k]
�]+ -]�]]ä] � a]	]`E ˝] k] 
] k]�] � +	 k] 
]� k]
^� �]]&
] �])˙]] n+D g&�]) œ] 	 k] � +]E
r^� �]` ��]� “] g&˝] 	 k] 0�]� k] �]]˝] � ` n+Ds
T[ �]`� a] 	 k] � +]E r�]+ -]�]]ä] � k])`
�]]^˝]) 	]+™ �]_
� ˝ a]�+])` �]]^˝]) � a]	]]�]`

&` n+D TR -�] /�] a&^	]�]] � ] 	�]]�]
^� �]] ˙]] )+] n+ - n]) /�] a&^	]�]] � ]
)]˙]] R �]]+) � ) ^&�]] ˙]]4�]]D S

TS �]�]) ˙]+ t] ˝]� � k])` �]]˝] n+E ˙]�]
� a]� k] ˇ])˝]` � k] 1 ı]) 0# ]�]] ˙]]4�]]E T ˝] k]
� Ÿ] �]�] ^� ��] k� 
] k]�] œ] � k] -ı]	]` - k])
�]™˘ gt]�]]Ds TT �]+ �]]˝] 0�]	 k] &)-�]
]
�]+ ^&�]]	 k] k� ^
]4 � +` ^� �]+ n� �]`
�] n]˝] �])	 k]�]]
]] ˛]]D U TU ˝]�] �]`å 	 k]
0�]� k] � +]E r+�]	 k] ˝] k] � ]	 g]	] � œ] � a]	]] n+
^� �]�]`+ +� k]�]] ˝]� ) k+�]]E V ^( ) ˝ g]
n� � k] � + �]� ˝]] n+ ^� o/�]]	] k� � k] k"

� k] 1 ı]) 0# ]�]] ˙]]	]] n+H W �]+ o/�]]	]
� ] � k]"] � n]	] n+Hs TV ˝]�] �]`� a] 	 k]
0	]� k] � +]E r) n]�]	]` �]�] ˛] k]å` k&) - n])
˝ a]�+] k) �]`˘] ) k+�]`D ˙]�] ˝]� �]+ ˝ a]�+] k)
�]]˛] n+E ˝]�] ˝]� ) n]�]	]` � œ] ˘]
]˝ k] )+ k]
˝]]^� t-ˇ k])] ˝ a]�] ı]) +]�]` 	] + k]D ˙] k]

t-ˇ k] k) � œ] ˘]
]˝]] n+ �]+ 	]+™ ˙]]	]˝]] ^�
�]+ � + t] ˙]] )+] n+D X TW ˙]�] ˝]�
) n]�]	]` ˝ a]�+] k) �]]˛] n+E ˝]�] ˝]� 0�]
ı]) ^�]��]]�] � ) k] - n]) ˝ a]�] ) n]�]	]` k�
� k] k" Y � +
]]- k]� k]Ds

�]`� a] � k] �]]˝ œ] � +	 k] k� �]]& ˘]
]] �]�]]
- n]) 0	]� k] ^!ı] �]�]]D TX 0�]	 k]
0	] k� �]]�]	 k] �] a+˝]O� k] ˘]�]˝� ]) ^� 4
˛ k]E ^( ) �]` � k] 0�] ı]) ^�]��]]�] 	]+™
� ) ) k+ ˛ k]D TY /�] ˝])+ �]^�]��]O
�]˝]] �]�]]�]]+ � ` � +` �]+ �]]˝] ı g])`
a+ “/E r k+ �]+ k]�]]E� ^� �]	 k] +�]] k) � o] k&�]

ı]) ^�]��]]�] ^� �]] n+H Z �]+ k]�]]� 	 k]
-ı]	]` ˝]]� ˝]� ^� �] ı]) ä]]^+) � `
n+Hs R[ TZ 0	+ œ]	 k] �] œ] �]� `	] 	]+™

^� �]]E /�]� ` �]˙]+ �]˝]]˝ k] a+4 �]�]]�]]+
^( ) � +˝]] n+E U[ r0�]	 k] 0	]� ` - t]� œ]

o-ˇ]` � ) &` Ÿ+ - n]) 0	] k� ^&
] � # k])
� ) ^&4 Ÿ+ ˝]]^� 	] � k] � �]` -ı]	]`

RSBTY �-^˝]y � V k&� œ]D ��]]yE r]]ä g]Ds

-ˇ�]y RS
R � g]+ RBUU

S � g]+ RTBTRE TS
� g]+ RXBR

T �]˝] RWBSR
) k]�] RUBZ
R a� ) RVBTW

U Ü]� RSBRR

V �]˝] RWBSV
�]) YBTV
� g]� ZBSU

W � g]+ RUBT
� g]+ RXBSU
R^˛] UBRX

X �]˝] SWBTY
�]) RUBTU

Y � g]� RSBV[
� g]� SSBURE
US
/ì] VBX

Z �]˝] TBRX
�]˝] RXBV
�]) RBRR
�]) ZBX
� g]� TBSS
� g]� ZBTV
Sı]˝] RBRX

R[ � g]+ RXBR

�������������������

g&�])] � q]�]y
R � g]+ RUBT[

� g]+ RWBRR
Ü k]
] SWBRXE RY
S a� ) UBTE U
/( SBRE S
R� g]+ VBRZ

S � g]� R[BRY
Ü]� RSBZ

T � g]+ YBSY

U Ü k]
] VBT[

V �]˙] YZBTVE
TW
�]˙] RR[BU
�]�] ZBX

W � g]+ TBRU

X � g]+ RRBR[

Y /( VBY

Z ) k]�] R[BRW

R[ �]�] VTBR



RXYT 	 g]+

]] RSBURQRTBRR
- t]�] œ] � k] k&� œ] - n]) 	] +` -ı]	 k] ^&
] œ]
� k] �]�]� œ] - n]) 	] � k] ı]
]"� ) 
] n]" -] t4
- n]) � Ÿ] 0	 œ+ ˘ o]�]] � tÎ Ds R UR �]�]]O
�]]+ 	 k] �]�]`+ k� �]] k) � œ] � k] �]]˝ œ] /�]^
]4
� +™ �] œ]^� 0�]	 k] �]�]`+ � ` �]^+�]] k&�]`
˛]`D S US +]
] t]^� �] a+˝]O� k] ˇ]� “]O-^ˇ]O
� ]^)�] œ] 	 k] �]` �]`� a] ı]) ^�]��]]�] ^� �]]E T

�]�]) � k] ( )`^�]�] œ] k� $) � k] � a]
]� ) 0� k]
��]`� ]) 	]+™ � )˝ k] ˛ k] ˝]]^� 0	 œ+ �]�]]O
�]) � k] � k]&�]
] 	] � ) ^&�]] ˙]]4D U

UT 0	 œ+ ı])� k]��]) � k] ^�]
]	 k]�]]
]` �]^+�]]
� k] ä�]]&] o/�]]	] œ] � k] ^�]
]	 k]�]]
]` �]^+�]]
ı�]])` ˛]`D V

UU �]�]) �]`� a] 	 k] ä] k]) � k] � +]E r˙] k]
� a]�] ı]) ^�]��]]�] � )˝]] n+ �]+ � a]�] ı]) +`
	]+™ �]_
� 0�] ı]) �]` ^�]��]]�] � )˝]] n+
^˙]�]	 k] � a]� k] � k]˙]] n+D W UV - n]) ˙] k] � a]� k]
k&�]˝]] n+ �]+ 0� k] �]` k&�]˝]] n+ ^˙]�]	 k]

� a]� k] � k]˙]] n+D X UW � Ÿ] /�] a&^	]�]] � œ]
) n]�]	]` �]	]� ) -]�]] gt+ Y ˝]]^� +) � k] “/
˙] k] � a]�] ı]) ^�]��]]�] � )˝]] n+ �]+ t-ˇ k] k)
� œ] 	] ) k+D Z UX 
 k]^� 	] -�]) � k] “/ � k])`
�]]˝ œ] � a]	]˝]] n+ �]�]) 0	 œ+ �]]	]˝]] 	]+™E ˝] k]
� Ÿ] 0� k] & k]�]` 	]+™ #+)] t1 �]] �] œ]^�
� Ÿ] a&^	]�]] � k] & k]�]` #+)]	 k] 	]+™ �]_
�
�]˘]]	 k] -]�]] gt+D R[ UY ˙] k] � k] “/ � a]� k]
a#� )] k&˝]] n+ - n]) � k] k) �]˘]	] ��]`� ]) 	]+™

� )˝]]E 0� k] & k]�]` #+)]	 k]�]]
]] � k] “/ - n])
n+D ˙] k] �]˘]	] � Ÿ]	 k] � +] n+ �]+` 0� k] -]^�])`

^&	] � œ] & k]�]` #+)]4�]]D UZ �] œ]^� � Ÿ]	 k]
-ı]	]` ˝])( � k] a� ! 	]+™ � +]D �]�]) � a]&
^ı]˝]] 	 k]E ^˙]�]	 k] � a]� k] � k]˙]] n+E � a]� k]
-]�]] &` n+ ^� � Ÿ] �]]O�]] �]˝]] t1 - n])
�]]O�]] �] k]
 gt]D RR V[ - n]) � Ÿ] ˙]]	]˝]] gt+
^� 0�]� ` -]�]] �]]	]	 k] � ] �]˝]
]�]
+� k]�]] � ` •ä]&�]` n+D RS /�]^
]4 � Ÿ] ^�] “(
�]+` �]]˝ œ] �]˝]]˝]] gt+ ˙] k] ^ı]˝]] 	 k] � a]� k]
�]˝]]�]` Ÿ+Ds RT

RT ( �]+ k� ˝�] k]+]) � k] ı]+
 k] �]`� a]
˙]]	]˝]] ˛]] ^� �]+ �]å` -] �]�]`

n+ R ˙]�] �]+ /�] a&^	]�]] � k] ! k]å� ) ^ı]˝]]
k� ı]]�] ˘]
]] ˙]]4�]]D S /�]^
]4 a&^	]�]] � œ]

˙] k] 0�] k� -ı]	 k] ˛ k] - n]) ^˙]	]� k] �]+ ı�]])
� )˝]] ˛]]E 0	]� k] -]^�]) ˝]� ı�]]) � )˝]]
)+]D T S �]]�] � ] �]]	]] ˘]
] )+] ˛]]
- n]) � n]˝]]	]E �]�] n]	] k� � k] k" �] g+&] /�� ^)O
�] k]˝]` k� ^&
] � œ] �]+ �]]˝] $]
] ˘ a]� ] ˛]] U

^� �]+ �]`� a] � k] ı]� å�]]4D V T �]`� a]
�]+ ˙]]	]˝ k] a+4 ^� ^ı]˝]] 	 k] �]�] a� !
0�] k� � +]˛] � œ] �] Ÿ]ı] ^&�]] n+ - n]) �]+
ı])� k]��]) � ` ˝])( � k] -]�]] n+ - n]) ı])O
� k]��]) k� ı]]�] ˙]] )+] n+E W U �]]	 k] � `
� k]ä] � k] 0# ]D 0�]	 k] -ı]	]] ˘] k]�]] 0˝]])O
� ) -
]�] )�] ^&�]] - n]) ˝] n]^
]�]] 
 k]� )
� �]) � œ] �] t]ˇ]]D� X V /�] k� �]]& 0�]	 k]
4� �])˝]	] � œ] ı]]	]` �])] - n]) -ı]	 k]
˘ k]
] œ] k� ı n]) ˇ] k]	 k] 
]�]] - n]) � �]) ı])
� t]ˇ k]� ˝] n]^
]� k] � k] ı] œ]!	 k] 
]�]]D W ˙]�]
�]+ �]�] n]	] ı]˝])�] k� ı]]�] -]�]]E ˝] k] ı]˝]O
)�] 	 k] 0�]� k] � +]E rÜ]� a]E �]] ˝ g] � k] k) ı n])
ˇ] k]4�]]Hs X �]`� a] 	 k] 0�]� k] � +]E r� Ÿ]
˙] k] � ) )+] gt+ 0� k] ˝ g] -�]` 	]+™ �]�]�]
)+]E �]�]) �]]& � œ] �]�]� k]�]]Ds Y ı]˝]O
)�] 	 k] 0�]� k] � +]E r	]+™E ˝ g] � k] k) ı n]) 	]+™
ˇ] k]4�]]Ds �]`� a] 	 k] 0�]� k] � +]E r-�])
� Ÿ] ˝ a]� k] 	] ˇ] k] t1 E Y ˝] k] � k] k) �]]˛] ˝ k])`
� k] “/ �]]� k]&])` 	]+™Ds Z �]�] n]	] ı]˝])�]
	 k] 0�]� k] � +]E r˝] k] Ü]� a]E � k] k) ı n]) +` 	]+™E
�]_
� � k] k) +]˛] - n]) � k])] ^�]) �]` ˇ] k] k&Ds
R[ �]`� a] 	 k] 0�]� k] � +]E r˙] k] 	]+] ˘ a]� ] n+
0� k] ı n]) k� ^�]�]] - n]) a� ! ˇ] k]	 k] � ` ä]Î O
)˝] 	]+™E �]+ ı g])` ˝])+ � a]Ã n+D ˝ a]�] 
] k]�]
� a]Ã + k]E ı]) ˝ a]�]� œ] � k] �]�] 	]+™Ds
RR �]+ ˙]]	]˝]] ˛]] ^� �]+ � n]	] n+ ˙] k]

RTBT � �]]	]` �]`� a] k� D RTBU � �]] r� �])
� �]`Ds RTBV � �]] r� � k]Ds

-ˇ�]y RS
R �]�] WBR[

�]˝] RTBRU
�]) UBRRE RS
Ü k]
] SYBSX

S �]�] WBRE Y

T � g]+ RZBTY

U � g]+ ZBSS
� g]+ RWBS

V � g]+ VBUU

W �]˝] R[BU[
�]) ZBTX

X � g]+ RUBZ

Y � g]+ TBRZ
� g]+ YBRS
� g]+ ZBV

Z � g]+ RSBTV

R[ � g]+ TBRWE RX

RR � g]+ YBTY
� g]+ RUBR[

RS � g]+ WBU[

RT � g]+ TBTU

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y RT
R �]˝] SWBS

� g]+ RSBST
� g]+ RXBR

S � g]+ RWBSY
� g]+ RXBRR

T � g]+ RVBZ
/( VBS
R� g]+ TBRW

U � g]� SSBTE U
� g]+ RTBSX

V �]˝] SWBRUORW
�]˝] SWBSU
�]) RUBR[E RR

W � g]+ RWBSY

X ^( �] SBVOX

Y R a� ) WBRR
/( VBSVE SW
˝]`˝] TBV
/ì] R[BSS



	 g]+

]] RTBRSOTS RXYU
0�] k� �]]˛] ^�]��]]�]�]]˝] � )	 k]�]]
]] n+D R

/�]`^
]4 0�]	 k] � +]E r˝ a]�]� œ] � k] �]�] � a]Ã
	]+™ Ÿ+Ds

RS ˙]�] �]+ 0	] k� ı n]) ˇ] k] ˘ a]� ] - n])
-ı]	]] ˘] k]�]] ı]+	]� ) 4� �]]) ^( ) � k]ä]
� k] k"� 
]�]]� ) � n]# �]�]]E ˝] k] 0�]	 k] 0	]� k]
� +]E r�]] ˝ a]�] �]�]� k] ^� � Ÿ]	 k] ˝ a]�+] k)
�]]˛] �]] ^� �]] n+H RT ˝ a]�] � a]� k] F� a]Í G
- n]) FÜ]� a]G � a]
]]˝ k] + k] - n]) ˝ a]�] # `� � +˝ k]
+ k] �] œ]^� � Ÿ] �]+` gt+D S RU /�]^
]4
˙]�] � Ÿ]	 k] Ü]� a] - n]) � a]Í + k]˝ k] a+4 �]` ˝ a]�+] k)
ı n]) ˇ] k]4E T ˝] k] ˝ a]� œ+ �]` 4� O g&�] k) k� ı n])
ˇ] k]	 k] ˘]]^+4D� U RV /�]^
]4 ^� � Ÿ]	 k]
˝ a]�+] k) ^
]4 	]� g]	]] ! k]å] n+ ^� ˙ n]�]]
� Ÿ]	 k] ˝ a]�+] k) �]]˛] ^� �]]E ˝ a]� œ+ �]` � n]�]] +`
� )	]] ˘]]^+4D V RW � Ÿ] ˝ a]�]� k] �]˘]O�]˘]
� +˝]] gt+E &]�] -ı]	 k] �]]^
]� � k] �]å] 	]+™
+ k]˝]]E 	] +` � k]˙]] a+-] -ı]	 k] � k]˙]	 k]�]]
 k]
� k] �]å] + k]˝]] n+D RX ˝ a]�]	 k] � k] �]]˝ œ] ˙]]	]

]` Ÿ+E 
 k]^� 	] -�]) ˝ a]�] k4�]] � ) k] ˝] k]
� a]�]` + k]� k]D W RY � Ÿ] ˝ a]�] �]�] k� �]] k)
� œ] �]]˝] 	]+™ � ) )+]D ^˙]	 œ+ � Ÿ]	 k] ˘ a]	]] n+
0	 œ+ � Ÿ] ˙]]	]˝]] gt+E �]�]) �]]�¾] � ` /�]
�]]˝] � ] ı g])] + k]	]] ä]Î )` n+E X F˙] k] � k])`
) k]"` �]]�]] � )˝]] ˛]] �]+` � k] k) ^�]
]]( + k]
�]�]] n+DG� Y RZ ˙] k] + k]	 k]�]]
]] n+ �]+ � Ÿ]
˝ a]� œ+ -�]` � k] �]˝]] )+] gt+ ˝]]^� ˙]�] � k] k)
�]]˛] � n]�]] + k]E ˝] k] ˝ a]�] �]� `	] � ) k] ^�
�]]�¾] � œ] �]+ �]]˝] � k] k) �]] k) � œ] � +` �]�]`
˛]`D Z S[ � Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+E
^˙]� k] � Ÿ] � k]˙]˝]] gt+ 0� k] -�]) 4� o/�]]	]
��]`� ]) � )˝]] n+ ˝] k] �]+ � a]� k] �]` ��]`� ])
� )˝]] n+D R[ - n]) ˙] k] � a]� k] ��]`� ]) � )˝]]
n+E �]+ 0� k] �]` ��]`� ]) � )˝]] n+ ^˙]�]	 k]

� a]� k] � k]˙]] n+Ds RR

SR � k] �]]˝ œ] � +	 k] k� �]]& �]`� a] �]	]O

RTBRU � �]] r�]+ ˝ a]�+])] ( ä “] n+Ds RTBRY
��]]yE r� k] k) ^�]�]]( 4å` 0#]4 n+Ds

+`O�]	] ı] k)�]]	] + k] 0# ] - n]) 0�]	 k] � a]
]O
� ) � + ^&�]]E r� Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]]
gt+E ˝ a]�]� œ] � k] 4� � k] k) �]]˛] ^�]��]]�]�]]˝]

� ) k� � a]� k] ı]� å�]] k&�]]Ds R SS �]+
� a]	]� ) ˘ k]
 k] 4� O g&�] k) � ] � at]+ ˝]]� 	 k]

]� k] �] œ]^� � k] 	]+™ �]�]�] ı]] ) k+ ˛ k] ^�
�]+ ^� �] k� �]] k) � œ] �]]˝] � ) )+] n+D S

ST �]`� a] � ] 4� ˘ k]
]]E ^˙]�]� k] �]+
�] a+˝] ı�]]) � )˝]] ˛]]E T 0�] k� �]`	 k] k�
ı]]�] k"� 
]�]]4 � n]# ] ˛]]D SU /�]O
^
]4 �]�] n]	] ı]˝])�] 	 k] ^�]) ^+
]]˝ k] a+4
0�] ˘ k]
 k] � k] � +]E r+� œ] �]˝]]E �]+ ^� �] k�
�]] k) � œ] � + )+] n+Hs SV ˝]�] 0�] ˘ k]
 k]
	 k] ı]` k! � ` ˝])( �]`� a] k� �]`	 k] ı])
� a]� � ) ı g]!]E rÜ]� a]E �]+ � n]	] n+Hs U

SW �]`� a] 	 k] ˙]�]]�] ^&�]]E r^˙]� k] � Ÿ] ) k]"`
� ] a"� å] a$�] k]� ) gt&�]]E �]+` n+Ds V

^( ) 0�]	 k] ) k]"` � ] a"� å] a$�] k]�]] - n])
�]�] n]	] /�� ^)�] k]˝]` k� � k] k" �] g+&] � k]
^&�]]D SX �] g+&] 	 k] a"� å] ^
]�]] - n])
/�] k� �]]& � n]˝]]	] 0�]� œ] �]�]] �]�]]D W

/�]^
]4 �]`� a] 	 k] 0�]� k] � +]E r˙] k] ˝ g]
� ) )+] n+E 0� k] ( n])	] � )Ds SY �]�])
˙] k] �]]	 k] � ` � k]ä] ı]) � n] k# ˛ k] 0	]� œ]
� k] � k] “/ 	]+™ ˙]]	]˝]] ˛]] ^� �]`� a] 	 k]
�] g+&] � k] k4�]] �] œ] � +]D SZ �] g+&] k�
ı]]�] ı n]�] œ] � ] �]�]] )+˝]] ˛]]E X /�]^
]4
a� ! ˘ k]
] œ] 	 k] �] k]˘]] ^� �]`� a] 0�]� k] � +

)+] n+E r˝�] k]+]) k� ^
]4 +� œ] ^˙]	]
˘]`ä] œ] � ` ä]Î )˝] n+ � k] �])`& 
 k]Es �]] 0� k]
�])`�] œ] � k] a� ! k&	]] ˘]]^+4D T[ /�]O
^
]4 ) k]"` � ] a"� å] 
 k]	 k] k� �]]&
�] g+&] ( n])	] �]+ t] � k] ˘]
]] �]�]]D �]+ )]˝]
� ] �]˝] ˛]]D Y

TR 0�] k� ^	]� 
] ˙]]	 k] k� �]]& �]`� a]
	 k] � +]E r-�] o/�]]	] k� � k] k" � ` �]^+�]]
a+ “/ n+ Z - n]) 0�] k� ä]^)4 ı])� k]��])

� ` �]^+�]] a+ “/ n+D TS ı])� k]��]) � a]&

-ˇ�]y RT
R � g]+ WBWU

S �]˝] STBY

T � g]� SSBSX

U �]˝] S[BSWE SX
� g]� ZBUY
� g]� SSBSW
) k]�] RSBR[
Rı]˝] VBV

V ^( �] SBV
Rı]˝] SBSR
R� g]+ SBW

W �]˝] XBSUE SV
� g]� RRBSY
�]] g� RBSV

X � g]+ RXBRS

Y �]˙] URBZ
�]˝] SWBST

Z � g]+ RUBSZ
� g]+ RWBU

R[ �]˝] SVBU[

RR �]˝] R[BU[

�������������������

g&�])] � q]�]y
R �]˝] SWBSR

�]) RUBRY
� g]� SSBSR
� g]+ WBX[

S �]˝] SWBSS
� g]� SSBST

T � g]+ RZBSW
� g]+ S[BS

U � g]+ SRBS[

V �]˝] SWBST

W � g]� SSBTE U

X � g]+ RSBUOW

Y �]˝] SWBS[

Z � g]+ RSBST



RXYV 	 g]+

]] RTBTTQRUBRU
0�]� ` �]^+�]] � k)�]] R - n]) �] a+˝] ˙]
&
k4�]] � k)�]]D TT ı�]] k) �]˘˘] k]E � Ÿ] �]�]

˛] k]å` k&) - n]) ˝ a]�+] k) �]]˛] gt+D ˝ a]�]
� a]� k] gt%æ k]� k]D - n]) ˙] k] �]]˝] � Ÿ]	 k] �] g+O
^&�] œ] � k] � +` ˛]`E �]+ -�] ˝ a]�]� k] �]`
� + )+] gt+E F˙]+ t] � Ÿ] ˙]] )+] gt+ �]+ t] ˝ a]�]
	]+™ -] �]� ˝ k]DG S TU � Ÿ] ˝ a]� œ+ 4� 	]�]`
-]�]] k&˝]] gt+ ^� ˝ a]�] 4� O g&�] k) � k] ı�]])
� ) k]D # `� ˙ n]� k] � Ÿ]	 k] ˝ a]�]� k] ı�]]) ^� �]]
n+E T � n]� k] +` ˝ a]�] �]` 4� O g&�] k) � k] ı�]])

� ) k]D U TV -�]) ˝ a]�+] k) �]`˘] ı�]])
+ k]�]]E ˝] k] /�]` � k] �]�] ˙]]	 œ]� k] ^� ˝ a]�] � k] k)
˘ k]
 k] + k]Ds V

TW �]�] n]	] ı]˝])�] 	 k] 0�]� k] � +]E
rÜ]� a]E ˝ g] � + t] ˙]] )+] n+Hs �]`� a] 	 k] ˙]�]]�]
^&�]]E r˙]+ t] � Ÿ] ˙]] )+] gt+ �]+ t] ˝ g] -�]`
� k] k) ı]` k! 	]+™ -] �]� ˝]]E �]�]) �]]& � œ]
˝ g] -]4�]]Ds TX ı]˝])�] 	 k] 0�]� k] � +]E
rÜ]� a]E � Ÿ] -�]` ˝ k] k) ı]` k! �] œ] 	]+™ -]
�]� ˝]]H � Ÿ] ˝ k])` �]]^˝]) -ı]	]` ˙]]	] �]` k&
gt&�]]Ds W TY �]`� a] 	 k] ˙]�]]�] ^&�]]E

r�]] ˝ g] � k])` �]]^˝]) -ı]	]` ˙]]	] k&�]]H
� Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+E ˙]�] ˝]� ˝ g]
� a]� k] ˙]]	]	 k] � k] ˝]`	] �]]) /	]� ]) 	] � k)�]]E
� a]�] “] �] t]�] 	] k&�]]Ds X

RU r˝ a]�+] k) ^&
] a&�] � k] � k]+]
]
	] + œ]D Y ı])� k]��]) ı]) ^�]��]]�]

� ) k] Z - n]) � a]�] ı]) �]` ^�]��]]�] � ) k]D
S � k] k) ^ı]˝]] k� �]) � œ] )+	 k] � ` �] a+˝]O
�]` ˙]�]+ Ÿ+D -�]) 	]+™ + k]˝]™E ˝] k]
� Ÿ] ˝ a]�]� k] �]+ �]]˝] 	]+™ � +˝]]D �]�]) -�]
� Ÿ] ˝ a]�+] k) ^
]4 ˙]�]+ ˝ n]�]]) � )	 k] ˙]]
)+] gt+D R[ T - n]) ˙]�] � Ÿ] ˙]]� ) ˝ a]�+] k)
^
]4 ˙]�]+ ˝ n]�]]) � tÎ �]]E ˝] k] � Ÿ] & k]�]])]
-] t1 �]] - n]) ˝ a]� œ+ -ı]	 k] �]) 
 k] ˙]] t1 �]]
˝]]^� ˙]+ t] � Ÿ] gt+ �]+ t] ˝ a]�] �]` )+ k]D RR

U ˙]+ t] � Ÿ] ˙]] )+] gt+E ˝ a]�] �]+ t] � ` )]+
˙]]	]˝ k] + k]Ds

V ˛] k]�]] R 	 k] 0�]� k] � +]E rÜ]� a]E +�]
	]+™ ˙]]	]˝ k] ^� ˝ g] � + t] ˙]] )+] n+D ˝] k]
^( ) +�] �]+ t] � ` )]+ n� � k] ˙]]	 œ]Hs

W �]`� a] 	 k] 0�]� k] � +]E r� Ÿ] +` �]+
)]+E S �]˘˘]] “/ T - n]) ˙]`�]	] gt+D U � k] “/
�]` ^ı]˝]] k� ı]]�] 	]+™ -] �]� ˝]]E
^�]�]] 0�] k� ˙] k] � k] k) ä]^)4 -]˝]] n+D V

X -�]) ˝ a]�]	 k] � a]� k] �]˘]� a]˘] ˙]]	]] + k]˝]]E
˝] k] ˝ a]�] � k] k) ^ı]˝]] � k] �]` ˙]]	]˝ k]D /�] �]å`
� k] ˝ a]�] 0� k] ˙]]	] k]� k]E �]˘] ˝] k] �]+ n+ ^�
˝ a]�]	 k] 0� k] k&�]] n+Ds W

Y ^( ^
]ıı a]�] 	 k] 0�]� k] � +]E rÜ]� a]E
+� œ] ^ı]˝]] ^&�]] k&E �]+` +�]] k) ^
]4
� ]( ` n+Ds

Z �]`� a] 	 k] 0�]� k] � +]E r^( ^
]ıı a]�]E � Ÿ]
/˝]	 k] �]�]�] � k] ˝ a]�] 
] k]�] œ] k� �]]˛] gt+ - n])
^( ) �]` ˝ g] � a]� k] 	]+™ ˙]]	] ı]]�]]H ^˙]�]	 k]
� a]� k] k&�]] n+ 0�]	 k] ^ı]˝]] � k] �]` k&�]] n+D X

˝] k] ^( ) ˝ g] �] œ] � +˝]] n+E F+� œ] ^ı]˝]] ^&�]]
k&GH R[ �]] ˝ g] �]� `	] 	]+™ � )˝]] ^�

� Ÿ] ^ı]˝]] k� �]]˛] 4� ˝]] � œ] gt+ - n]) ^ı]˝]]
� k] k) �]]˛] 4� ˝]] � œ] n+H Y � Ÿ] ˙] k] �]]˝ œ] ˝ a]�]� k]
� +˝]] gt+ � k] -ı]	]` ˝])( � k] 	]+™ � +˝]]E Z

�]_
� ^ı]˝]] ˙] k] � k] k) �]]˛] 4� ˝]] � œ] n+E
�]+` � k] k) ä]^)4 -ı]	 k] � ]�] � ) )+] n+D
RR � k])] �]� `	] � ) k] ^� � Ÿ] ^ı]˝]] k� �]]˛]
4� ˝]] � œ] gt+ - n]) ^ı]˝]] � k] k) �]]˛] 4� ˝]] � œ]
n+D 	]+™ ˝] k]E ˙] k] � ]�] � Ÿ]	 k] ^� 4 Ÿ+ 0	+™

� ` �]˙]+ � k] � k])] �]� `	] � ) k]D R[ RS � Ÿ]
˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+E ˙] k] � a]�] ı])
^�]��]]�] � )˝]] n+E �]+ �]` � k] � ]�] � k)�]]
˙] k] � Ÿ] � )˝]] gt+ �]_
� /	]� k] �]` �] kåO�] kå
� ]�] � k)�]] RR �] œ]^� � Ÿ] ^ı]˝]] k� ı]]�]
˙]] )+] gt+D RS RT �]]˛] +`E ˙] k] a� !
˝ a]�] � k] k) 	]]�] � k] �] t]�] k]� k]E �]+ � Ÿ] � tÎ �]]
˝]]^� � k] k" k� ä]^)4 ^ı]˝]] �]^+�]] ı]]4D RT

RU -�]) ˝ a]�] � k] k) 	]]�] � k] a� ! �] t]�] k]� k]E
˝] k] � Ÿ] �]+ � tÎ �]]D

-ˇ�]y RT
R � g]+ RXBR
S � g]+ YBSR
T � g]+ RVBZ
U � n]�] RZBRY

R^˛] UBZ
�]] g� SBY
Rı]˝] RBSS
R� g]+ TBRU

V ) k]�] RTBY
R a� ) RTBYE RT
R� g]+ UBS[

W �]˝] SWBTT
�]) RUBSZ
� g]� SSBTT

X �]˝] SWBTU
�]) RUBT[
� g]� SSBTU
� g]+ RYBSX

�������������������

-ˇ�]y RU
Y � g]+ RUBSX
Z �]) RRBSS

Rı]˝] RBSR
R[ � g]� RSBTS

Rı]˝] RBTE U
RR � g]+ RXBSU

) k]�] YBRX
^( �] RBST
R^˛] UBRWE RX

�������������������

g&�])] � q]�]y
R � g]+ RRBRW
S � g]+ R[BZ

/( SBRY
/ì] R[BRZE S[

T � g]+ RBRX
/( UBSR

U � g]+ RBU
� g]+ WBWT
� g]+ RXBT
) k]�] WBST

V Ü k]
] UBRS
W �]˝] RRBSX

� g]+ RBRY
X � g]+ RSBUV

a� �] RBRV
/ì] RBT

Y � g]+ R[BTY
� g]+ RXBSR

Z � g]+ XBRW
� g]+ YBSY
� g]+ RSBUZ

R[ � g]+ VBTW
RR �]˝] SRBSR

Ü k]
] RBY
Ü k]
] SBUR

RS Ü k]
] SBTSE TT
RT � g]+ RVBRW

� g]+ RWBST



	 g]+

]] RUBRVQRVBU RXYW
RV -�]) ˝ a]�] � a]�]� k] ı�]]) � )˝ k] + k]E

˝] k] � k])` -]�]]- œ] � k] �]]	] k]� k]D R RW � Ÿ]
^ı]˝]] � k] ^�]	]˝]` � tÎ �]] - n]) �]+ ˝ a]� œ+
4� - n]) �]&&�]]) � k&�]] ˙] k] +� k]�]]
˝ a]�+] k) �]]˛] ) k+�]] S RX �]]	]` �]˘˘]] “/
� ` ı]^�]¾] �]_˝]E T ˙] k] a&^	]�]] � k] 	]+™
^�]
] �]� ˝]` �] œ]^� a&^	]�]] 	] ˝] k] /� k]
k&�]˝]` n+ 	] +` /� k] ˙]]	]˝]` n+D U ˝ a]�] /� k]

˙]]	]˝ k] + k] �] œ]^� �]+ ˝ a]�+] k) �]]˛] )+˝]`
n+ - n]) ˝ a]�]� œ] n+D RY � Ÿ] ˝ a]� œ+ �]]˝]�] � `

+]
]˝] � œ]� 	]+™ ! k] tó$�]]D � Ÿ] ˝ a]�+] k)
ı]]�] ^( ) -] )+] gt+D V RZ ˛] k]å` k&)
- n]) n+E ^( ) a&^	]�]] � a]� k] � �]` 	]+™
k&� k]�]` �]�]) ˝ a]�] � a]� k] k&�] k]� k] W �] œ]^�

� Ÿ] ˙]`^�]˝] gt+ - n]) ˝ a]�] �]` ˙]`- k]� k]D
S[ 0�] ^&	] ˝ a]�] ˙]]	] k]� k] ^� � Ÿ] -ı]	 k]
^ı]˝]] k� �]]˛] 4� ˝]] � œ] gt+ - n]) ˝ a]�]
� k] k) �]]˛] 4� ˝]] � œ] + k] - n]) � Ÿ] ˝ a]�+] k)
�]]˛] 4� ˝]] � œ] gt+D X SR ^˙]�] k� ı]]�]
� k])` -]�]] t4 Ÿ+ - n]) ˙] k] 0	 œ+ �]]	]˝]] n+E
�]+` � a]�]� k] ı�]]) � )˝]] n+D ˙] k] � a]�]� k]
ı�]]) � )˝]] n+ 0�]� k] � k])] ^ı]˝]] ı�]])
� k)�]] - n]) � Ÿ] �]` 0�]� k] ı�]]) � tÎ �]] - n])
-ı]	 k] -]ı]� k] 0�] ı]) � a]
]� ) ä]]^+)
� tÎ �]]Ds

SS �] g+&] Y L/�� ^)�] k]˝]` 	]+™M 	 k]
0�]� k] � +]E rÜ]� a]E �]] �]˙]+ n+ ^� ˝ g]
-ı]	 k] -]ı]� k] +�] ı]) ˝] k] � a]
]� ) ä]]^+)
� )	]] ˘]]+˝]] n+ �]�]) a&^	]�]] ı]) 	]+™Hs

ST �]`� a] 	 k] ˙]�]]�] ^&�]]E r-�]) � k] “/
� a]�]� k] ı�]]) � )˝]] n+E ˝] k] �]+ � k] k) �]˘]	]
ı]) ˘]
 k]�]] Z - n]) � k])] ^ı]˝]] 0�]� k] ı�]])
� k)�]]D +�] 0�] k� ı]]�] -] t4� k] - n])
0�] k� �]]˛] ^	]�]]�] � œ)� k]D R[ SU ˙] k]
� a]�]� k] ı�]]) 	]+™ � )˝]] �]+ � k] k) �]˘]	] œ] ı])
	]+™ ˘]
]˝]]D ˙] k] �]˘]	] ˝ a]�] � a]	] ) k+ + k] �]+

RUBRW � �]] r^&�]]�]] k&	 k]�]]�]]Ds RUBRY
� �]] r-	]]˛] œ] � ` ˝])+Ds

� k])] 	]+™E �]_
� ^ı]˝]] � ] n+ ^˙]�]	 k] � a]� k]
� k]˙]] n+D R

SV ˝ a]�+] k) �]]˛] )+˝ k] a+4 � Ÿ]	 k] � k] �]]˝ œ]
˝ a]� œ+ �]˝]]�]` Ÿ+D SW �]�]) �]+ �]&&�]])
�]]	]` ı]^�]¾] �]_˝] ^˙]� k] ^ı]˝]] � k] k) 	]]�] � k]
� k]˙ k]�]]E ˝ a]� œ+ �]])` �]]˝ œ] ^�]�]]4�]] - n])
^˙]˝]	]` �]]˝ œ] � Ÿ]	 k] ˝ a]� œ+ �]˝]]�]` Ÿ+ � k] �]�]
˝ a]� œ+ �]]& ^&
]]4�]]D S SX ˙] k] �] o]^˝] � Ÿ]
k&˝]] gt+ T �]+ � Ÿ] ˝ a]�+] k) ı]]�] ! k]å� ) ˙]]

)+] gt+D � Ÿ] ˝ a]� œ+ �]+ �] o]^˝] /�] ˝])` k�
� k] 	]+™ k&˝]] ˙ n]� k] a&^	]�]] k&˝]` n+D ˝ a]�+] k)
^&
] a&�] � k] � k]+]
] 	] + œ]E 	] +` � k] $) k�
�]] k) � �]ä] k]) ı] œåD SY ˝ a]�]	 k] � a]� k] �]+
� +˝ k] � a]	]] n+ ^� � Ÿ] ˙]] )+] gt+ - n]) � Ÿ]
˝ a]�+] k) ı]]�] �]]ı]�] -] t1 �]]D -�]) ˝ a]�]
� a]�]� k] ı�]]) � )˝ k]E ˝] k] /�] �]]˝] ı]) � a]�]`
�]	]]˝ k] ^� � Ÿ] ^ı]˝]] k� ı]]�] ˙]] )+] gt+
�] œ]^� ^ı]˝]] � a]�]� k] �]å] n+D U SZ - n])
k4�]] + k]	 k] � k] ı]+
 k] � Ÿ] -�]` � k] ˝ a]� œ+ �]˝]]

)+] gt+ ˝]]^� ˙]�] k4�]] + k] ˝] k] ˝ a]�]
�]� `	] � ) �]� k]D V T[ � Ÿ] -�] ˝ a]�]� k]
- n]) ä�]]&] �]]˝] 	]+™ � tÎ �]] �] œ]^�
/�] a&^	]�]] � ] )]˙]] W -] )+] n+ - n])
� a]�] ı]) 0�]� ] � k] “/ ä] k]) 	]+™ ˘]
]˝]]D� X

TR �]�]) a&^	]�]] ˙]]	] �] k� ^� � Ÿ] ^ı]˝]] � k]
ı�]]) � )˝]] gt+ /�]^
]4 � Ÿ] # `� � n]�]] +`
� )˝]] gt+ ˙ n]�]] ^ı]˝]] 	 k] � a]� k] -]�]] &` n+D Y

-�] 0# k]E +�] �]+ t] � k] ˘]
 œ]D

RV � Ÿ] o-� g]) � ` �]˘˘]` � k]
] gt+ - n])
� k])] ^ı]˝]] �]]�]�]]	] n+D S � k])`

+) �]+ $]
]` ˙] k] ( 
] 	]+™ k&˝]`E 0� k] �]+
� ]" k&˝]] n+ - n]) k4�]` +) $]
]` ˙] k] ( 
]
k&˝]` n+E 0�]� ` �]+ t!"] “/ � )˝]] n+ ˝]]^�

0�]� œ] - n]) ä�]]&] ( 
] 
]� œ]D Z T � Ÿ]	 k]
˝ a]�]� k] ˙] k] �]˘]	] � +] n+ 0�]� ` �]˙]+ � k]
˝ a]�] ı]+
 k] +` � a]Ã + k]D R[ U � k] k) �]]˛]

RUBT[ � �]] r0� k] � a]�] ı]) -^ˇ]� ]) 	]+™Ds

-ˇ�]y RU
R � g]+ RTBTU

� g]+ RVBR[
�]] g� RBSS

S � g]� SUBUZ
� g]+ RVBSW
� g]+ RWBX
Ü k]
] RBV
Ü k]
] SBRE U
) k]�] YBSW

T �]˝] R[BRZE S[
� g]+ RWBRT
R a� ) SBRS
R� g]+ SBSX

U R a� ) SBRU
V �]˝] SYBS[
W Ü k]
] R[BU[E UR
X � g]+ R[BTY

� g]+ RXBSR
Y � g]� WBRTE RW

Ü k]
] RBRT
Z � g]+ RVBR[
R[ R� g]+ SBSU

Ü]� TBS[

�������������������

g&�])] � q]�]y
R � g]+ VBRZ

� g]+ XBRW
� g]+ RSBUZ

S � g]� SUBUZ
� g]+ RVBSW
� g]+ RWBRT
R� g]+ SBSX

T � g]+ RWBTT
/( SBRU
^( �] UBWE X
a� �] TBRV

S^˛] TBRW
U � g]+ S[BRX

R a� ) RRBT
R a� ) RVBSY
^( �] SBVE W

V � g]+ RTBRZ
� g]+ RWBU

W � g]+ RSBTR
� g]+ RWBRR

X � g]+ RWBTT
Y � g]+ R[BRY

� g]+ RSBUZ
� g]+ RVBR[
^( �] SBY

�������������������

-ˇ�]y RV
Z Sı]˝] RBY
R[ � g]+ RTBR[

� g]+ RXBRX



RXYX 	 g]+

]] RVBVOSU
4� ˝]] � œ] �]	 k] )+ k] - n]) � Ÿ] ˝ a]�+] k) �]]˛]
4� ˝]] � œ] ) gt+�]]D 4� $]
]` ˝]�] ˝]� ( 
]
k&˝]` n+ ˙]�] ˝]� �]+ � k]
] � k] ˙ a]å` )+˝]`
n+D � k]
] � k] -
]�] + k]� ) $]
]` -ı]	 k] -]ı]

( 
] 	]+™ k& �]� ˝]`D ˝ a]�] �]` -�]) � k] k)
�]]˛] 4� ˝]] � œ] 	] )+ k]E ˝] k] ( 
] 	]+™ ı n]&]
� ) �]� ˝ k]D R V � Ÿ] o-� g]) � ` � k]
] gt+
- n]) ˝ a]�] $]^
]�] t] + k]D ˙] k] � k] k) �]]˛] 4� ˝]]
� œ] )+˝]] n+ - n]) ^˙]�] k� �]]˛] � Ÿ] 4� ˝]] � œ]
)+˝]] gt+E �]+ �] a+˝] ( 
] ı n]&] � )˝]] n+D S

� a]�]� k] -
]�] + k]� ) ˝ a]�] a� ! �]` 	]+™ � )
�]� ˝ k]D W -�]) � k] “/ � k] k) �]]˛] 4� ˝]]
� œ] 	]+™ )+˝]]E ˝] k] 0� k] œ( � ^&�]] ˙]]˝]]
n+ ˙ n]� k] 4� $]
]` � k] œ( � ^&�]] ˙]]˝]] n+

- n]) �]+ � g]�] ˙]]˝]` n+D 
] k]�] k4�]`
$]^
]�] t] �]" k])� ) -]�] � œ] �] œ]� k&˝ k] Ÿ+
- n]) ˙]
]] k&˝ k] Ÿ+D X -�]) ˝ a]�] � k] k)
�]]˛] 4� ˝]] � œ] )+ k] - n]) � k])` �]]˝ œ] ˝ a]�+] k)
^&
] � œ] ) œ+E ˝] k] ˝ a]�] ˙] k] ˘]]+ k] - n]) �] t]�] k]E
�]+ ˝ a]� œ+ k& ^&�]] ˙]]4�]]D T Y � k] k) ^ı]˝]]
� ` �]^+�]] /�] �]]˝] � k] + k]˝]` n+ ^� ˝ a]�]
�] a+˝] ( 
] ı n]&] � )˝ k] )+ k] - n]) �]+
�]]^�]˝] � ) k] ^� ˝ a]�] � k] k) ˘ k]
 k] + k]D U

Z # `� ˙ n]� k] ^ı]˝]] 	 k] � a]�]� k] ı�]]) ^� �]]E V

� Ÿ]	 k] �]` ˝ a]�]� k] ı�]]) ^� �]] n+D ˝ a]�] � k] k)
ı�]]) k� 
]]�]� �]	 k] )+ k]D R[ -�])
˝ a]�] � k])` -]�]]- œ] � k] �]]	] k]� k]E ˝] k] � k] k)
ı�]]) k� 
]]�]� �]	 k] )+ k]� k]E # `� ˙ n]� k] � Ÿ]
^ı]˝]] � ` -]�]] t4 �]]	]˝]] gt+ - n]) 0�] k�
ı�]]) k� 
]]�]� �]	]] )+˝]] gt+D

RR � k] �]]˝ œ] � Ÿ]	 k] ˝ a]�]� k] /�]^
]4 � +` Ÿ+
^� ˝ a]� œ+ �]+ � a]�]` ^�]
 k] ˙] k] � a]� k] ^�]
]`
n+ - n]) �]+ � a]�]` ˝ a]� œ+ ı g])` ˝])+ ^�]
 k]D W

RS � k])` �]+ -]�]] n+ ^� ˝ a]�] 4� O
g&�] k) � k] ı�]]) � ) k] ˙ n]� k] � Ÿ]	 k] ˝ a]�]� k] ı�]])

^� �]] n+D X RT �]] � k] “/ /�]� k] �]æ� )
ı�]]) � ) �]� ˝]] n+ ^� �]+ -ı]	 k] & k]�˝] œ]
� ` �]]^˝]) ˙]]	] k& k&H Y RU ˙] k] -]�]]

� Ÿ] k&˝]] gt+ -�]) ˝ a]�] 0� k] �]]	] k] ˝] k] ˝ a]�]
� k] k) & k]�˝] + k]D R RV -�] � Ÿ] ˝ a]� œ+ &]�]
	]+™ � +˝]] �] œ]^� &]�] 	]+™ ˙]]	]˝]] ^�
0�]� ] �]]^
]� �]] � )˝]] n+D 
 k]^� 	] � Ÿ]	 k]
˝ a]� œ+ -ı]	]] & k]�˝] � +] n+ �] œ]^� � Ÿ]	 k]
-ı]	 k] ^ı]˝]] � k] ˙] k] a� ! � a]	]] n+ �]+ �]�]
˝ a]� œ+ �]˝]] ^&�]] n+D RW ˝ a]�]	 k] � a]� k] 	]+™
˘ a]	]] �]�]) � Ÿ]	 k] ˝ a]� œ+ ˘ a]	]] n+D � Ÿ]	 k] ˝ a]� œ+
/�]^
]4 #+)]�]] n+ ^� ˝ a]�] ˙]]- k] - n])
( 
] ı n]&] � )˝ k] )+ k]D - n]) ˝ a]�+] k) ( 
]
+� k]�]] �]	 k] ) œ+ ˝]]^� ˝ a]�] � k] k) 	]]�] � k] ^ı]˝]]
� k] ˙] k] a� ! �] t]�] k] �]+ ˝ a]� œ+ k& k&D S

RX � Ÿ]	 k] ˝ a]� œ+ /	] �]]˝] œ] � ` -]�]] /�]O
^
]4 &` n+ ˝]]^� ˝ a]�] 4� O g&�] k) � k] ı�]])
� ) k]D T RY -�]) a&^	]�]] ˝ a]�]� k] 	]( )˝]
� )˝]` n+E ˝] k] �]]& )�] k] ^� /�]	 k] ˝ a]�]� k]
ı]+
 k] � a]�]� k] 	]( )˝] � ` n+D U RZ -�])
˝ a]�] a&^	]�]] k� + k]˝ k] ˝] k] a&^	]�]] ˝ a]� œ+ ı]� o]&
� )˝]` �] œ]^� ˝ a]�] 0�] k� -ı]	 k] + k]˝ k]D
�]�]) ˝ a]�] a&^	]�]] k� 	]+™ + k] V �]_
�
� Ÿ]	 k] ˝ a]� œ+ a&^	]�]] � k] ˘ a]	] ^
]�]] n+E /�]O
^
]4 a&^	]�]] ˝ a]�]� k] 	]( )˝] � )˝]` n+D W

S[ � Ÿ]	 k] ˙] k] �]]˝] ˝ a]�]� k] � +` ˛]`E 0� k] �]]&
)�] k]D 4� &]�] -ı]	 k] �]]^
]� � k] �]å]
	]+™ + k]˝]]D -�]) 0	+ œ]	 k] � a]� k] �]˝]]�]] n+
˝] k] ˝ a]� œ+ �]` �]˝]] t4� k]D X -�]) 0	+ œ]	 k]
� k])` �]]˝] �]]	]` n+ ˝] k] ˝ a]�+])` �]` �]]	 œ]� k]D
SR �]�]) � k] � k] k) 	]]�] � ` �]˙]+ � k] ˝ a]�+] k)
^�]
]]( �]+ �]�] � œ)� k] �] œ]^� � k] � k] k)
� k]˙]	 k]�]]
 k] � k] 	]+™ ˙]]	]˝ k]D Y SS -�])
� Ÿ] 	]+™ -]˝]] - n]) 0	]� k] �]]˝] 	]+™
� )˝]] ˝] k] 0	]� œ] ı]]ı] 	]+™ + k]˝]]D Z �]�])
-�] -ı]	 k] ı]]ı] � k] /	]� ]) � )	 k] k� ^
]4
0	] k� ı]]�] � k] “/ �]+]	]] 	]+™D R[ ST ˙] k]
� a]�]� k] 	]( )˝] � )˝]] n+ �]+ � k] k) ^ı]˝]] � k]
�]` 	]( )˝] � )˝]] n+D RR SU � Ÿ]	 k] 0	] k�
�]`˘] � k] � ]�] ^� 4 ˙] k] ^� �]` - n]) 	 k] 	]+™
^� 4 ˛ k]D -�]) � Ÿ]	 k] 0	] k� �]`˘] � k] � ]�] 	]

-ˇ�]y RV
R � g]+ WBVW

R a� ) RSBSX
/( UBRW

S � g]+ RVBRW

T �]˝] XBX
� g]+ RWBST

U �]˝] VBRW
� g]+ RTBTV
^( �] RBZE RR

V � g]+ TBTV

W � g]+ RWBSU
� g]+ RXBRT

X �]) RSBTR
� g]+ RTBTU
R^˛] UBZ
Rı]˝] UBY

Y � g]+ R[BRR
) k]�] VBXE Y
/( VBRE S
R� g]+ TBRW

�������������������

g&�])] � q]�]y
R �]˝] RSBV[

� g]+ RUBST

S � g]+ RUBRT

T � g]+ RTBTU
R� g]+ TBST

U �]˝] R[BSS
� g]+ RXBRU

V �]] g� UBU

W � g]� WBSS
� g]+ RXBRU
Rı]˝] UBU

X �]˝] VBRR
�]˝] R[BSS
�]˝] SUBZ
S˝]` TBRS
Rı]˝] SBSR

Y � g]+ RWBSE T

Z � g]+ ZBUR

R[ �]˝] RRBSR

RR � g]+ VBST
R� g]+ SBST



	 g]+

]] RVBSVQRWBRY RXYY
^� 4 + k]˝ k]E ˝] k] 0	]� œ] � k] “/ ı]]ı] 	]+™
+ k]˝]]D R 
 k]^� 	] -�] 0	+ œ]	 k] � a]� k] k&�]] n+
- n]) � a]�]� k] - n]) � k] k) ^ı]˝]]E & k]	] œ] � k] 	]( O
)˝] � ` n+D SV �]�]) �]+ /�]^
]4 a+-]
^� 0	] k� � ]	 g]	] � œ] ^
]�]` �]+ �]]˝] ı g])`
+ k]E F0	+ œ]	 k] � a]�]� k] � k]�]˙]+ 	]( )˝] � `DG S

SW � Ÿ] -ı]	 k] ^ı]˝]] k� �]+ t] � k] ˝ a]�+] k) ı]]�]
4� �]&&�]]) � k]˙ gt]�]] �]]	]` �]˘˘]] “/ � `
ı]^�]¾] �]_˝]E ˙] k] ^ı]˝]] � k] -]˝]` n+D T �]+
�]&&�]]) � k] k) �]] k) � œ] �]�]]+` k&�]]D U

SX ^( ) ˝ a]� œ+ �]` � k] k) �]] k) � œ] �]�]]+` k&	]`
n+ V �] œ]^� ˝ a]�] � a]Î � k] � k] k) �]]˛] ) k+ + k]D

RW � Ÿ]	 k] ˝ a]�]� k] � k] �]]˝ œ] /�]^
]4 � +`
Ÿ+ ^� ˝ a]�] $�]�]�]] 	] ˙]]- k]D

S 
] k]�] ˝ a]� œ+ �]�]]O�]) � k] � k]&�]
] � )
œ&� k]D W �]+` 	]+™E k4�]] �]�]�] -] )+]
n+ ˙]�] +) � k] “/ ˙] k] ˝ a]� œ+ �]]) $]
 k]�]]E X

�]+ �] k]˘ k]�]] ^� 0�]	 k] ı])� k]��]) � ` ı]^�]¾]
� k]�]] � ` n+D T �]�]) � k] � ]�] � k] /�]^
]4
� œ)� k] �] œ]^� 0	+ œ]	 k] 	] ˝] k] ^ı]˝]] � k] ˙]]	]]
n+E 	] +` � a]� k]D Y U ^( ) �]` � Ÿ]	 k] ˝ a]�]� k] � k]

�]]˝ œ] /�]^
]4 � +™ ˝]]^� ˙]�] /	] k� + k]	 k]
� ] �]�]�] -]4E ˝]�] ˝ a]� œ+ �]]& -]4 ^�
� Ÿ]	 k] � k] �]]˝ œ] ˝ a]�]� k] � +` ˛]™D Z

� Ÿ]	 k] � k] �]]˝ œ] ˝ a]� œ+ ı]+
 k] 	]+™ �]˝]]�]`
˛]™ �] œ]^� � Ÿ] ˝ a]�+] k) �]]˛] ˛]]D V �]�])
-�] � Ÿ] -ı]	 k] � k]˙]	 k]�]]
 k] k� ı]]�] ˙]] )+]
gt+E R[ ^( ) �]` ˝ a]�]� œ] � k] � k] “/ � a]�]� k] 	]+™

ı g]! )+] ^� ˝ g] � + t] ˙]] )+] n+H
W � Ÿ]	 k] ˙] k] � k] �]]˝ œ] ˝ a]�]� k] � +` Ÿ+ /�]^
]4
˝ a]�+])] ^&
] �] a+˝] a&�]` n+D RR X ^( )
�]` � Ÿ] ˝ a]�]� k] �]˘] � + )+] gt+E � Ÿ] ˝ a]�+] k)
+` �]
 k] k� ^
]4 ˙]] )+] gt+D /�]^
]4 ^�
-�]) � Ÿ] 	]+™ ˙]] t1 �]]E ˝] k] �]+ �]&&�]]) RS

+)^�]ä] ˝ a]�+] k) ı]]�] 	]+™ -]4�]]D 
 k]^� 	]
-�]) � Ÿ] ˙]] t1 �]]E ˝] k] � Ÿ] 0� k] ˝ a]�+] k) ı]]�]
� k]˙ gt]�]]D Y ˙]�] �]+ -]4�]] ˝] k] a&^	]�]]
k� �]]�]	 k] ı]]ı]E 	 k]� ` - n]) 	�]]�] k�

# k]�] �]� g]˝] ı k]�] � k)�]]B Z �]�]� k] ı]+
 k]
�]+ ı]]ı] R k� �]� g]˝] ı k]�] � k)�]] �] œ]^�
� k] � a]�] ı]) ^�]��]]�] 	]+™ � ) ) k+D S

R[ ^( ) �]+ 	 k]� ` k� �]� g]˝] ı k]�] � k)�]]
�] œ]^� � Ÿ] ^ı]˝]] k� ı]]�] ˙]] )+] gt+ - n])
˝ a]�] � a]� k] ^( ) 	]+™ k&�] k]� k]D RR /�] k�
�]]&E 	�]]�] k� �]� g]˝] ı k]�] � k)�]] �] œ]^�
/�] a&^	]�]] k� )]˙]] � ] 	�]]�] ^� �]]
�]�]] n+D T

RS � a]� k] ˝ a]�]� k] - n]) �]` �] a+˝]O�]` �]]˝ œ]
� +	]` Ÿ+E �]�]) /�] �]˝] ˝ a]�] /	 œ+ 	]+™
�]�]�] �]� ˝ k]D RT 
 k]^� 	] ˙]�] �]+ �
-]4�]] �]]	]` �]˘˘]] “/ � ` ı]^�]¾] �]_˝]E U

˝] k] �]+ �]˘˘]] “/ � ` ı g])` �]�]�] ı]]	 k] � œ]
˝ a]�+])` �]&& � k)�]]D /�]^
]4 ^� �]+
-ı]	]` ˝])( � k] 	]+™ �] k]
 k]�]] �]_
� ˙] k]
�]]˝ œ] �]+ � a]	]˝]] n+ �]+` �] k]
 k]�]] - n]) -]	 k]O
�]]
]` �]]˝] œ] k� �]] k) � œ] ˝ a]� œ+ �]˝]]4�]]D V

RU �]+ � k])` �]^+�]] � k)�]] W �] œ]^� 0�]	 k]
� a]�]� k] ˙] k] � a]	]] n+ �]+` ˝ a]� œ+ �]˝]]4�]]D X

RV ˙] k] a� ! ^ı]˝]] � ] n+ �]+ �]�] � k])]
n+D Y /�]`^
]4 � Ÿ]	 k] � +] ^� �]+ �]&&�]])

� a]�]� k] ˙] k] � a]	]˝]] n+ �]+` ˝ a]� œ+ �]˝]]4�]]D
RW -�] � k] ˛] k]å` k&) �]]& ˝ a]�] � a]� k] 	]+™
k&�] k]� k] Z - n]) ^( ) ˛] k]å` k&) �]]& ˝ a]�] � a]� k]
k&�] k]� k]Ds
RX ˝]�] 0�] k� a� ! ˘ k]
 k] 4� O g&�] k) � k]

� +	 k] 
]� k]E r�]+ ˙] k] +�]� k] � + )+] n+
/�]� ] �]] �]˝]
]�] n+B F-�] � k] ˛] k]å`
k&) �]]& ˝ a]�] � a]� k] 	]+™ k&�] k]� k] - n])

^( ) ˛] k]å` k&) �]]& ˝ a]�] � a]� k] k&�] k]� k]G
- n]) /�]� ] �]`E F�] œ]^� � Ÿ] -ı]	 k] ^ı]˝]]
k� ı]]�] ˙]] )+] gt+GHs RY /�]^
]4 � k]

RWBRT �-]�]y RT - n]) RU � œ] r�]+s � ]
�]˝]�]] -]�]y X � œ] ]˝]]�]] r�]&&�]])s n+D
�]`� a] 	 k] ı]^�]¾] �]_�˝] � ` ˝ a]�]	]] 4� r�]&&O
�]])s � k] � ` n+D ı]^�]¾] �]_�˝] � k] “/ ��]_�˝]
	]+™ ]_�� 4� ˝]]� ˝] n+D

-ˇ�]y RV
R �]˝] RRBST

� g]+ XBTR
� g]+ RRBUX

S �]˙] TVBRZ
�]˙] WZBU
� g]� STBSS

T � g]� SUBUZ
� g]+ RUBSW

U R� g]+ VBW

V � g]� SUBUY
Ü k]
] RBY
Ü k]
] SBSS
Ü k]
] VBTS

�������������������

-ˇ�]y RW
W � g]+ ZBSS

X �]˝] SUBZ
Ü k]
] YBR
Ü k]
] RSBRE S
Ü k]
] SWBRR

Y � g]+ YBRZ
� g]+ RVBS[E SR
) k]�] R[BS
R a� ) SBY

Z � g]+ RTBRZ
� g]+ RUBSZ

R[ � g]+ XBTT
� g]+ RTBT

RR � g]+ RWBSS

RS � g]+ RUBRWE SW
� g]+ RVBSW
Ü k]
] SBTSE TT

�������������������

g&�])] � q]�]y
R � g]+ RVBSS

S � g]+ VBTXE TY

T � g]+ RSBTR
� g]+ RUBT[

U � g]+ RWBX

V Ü k]
] RRBSY
Ü k]
] SRBR[E RR
R˝]` UBR

W R� g]+ UBS

X � g]+ RVBSW
R� g]+ SBSX

Y � g]+ RXBR[

Z � g]+ XBTT
� g]+ RUBRZ



RXYZ 	 g]+

]] RWBRZQRXBU
� +	 k] 
]� k]E r�]+ ˙] k] � + )+] n+ F˛] k]å`
k&) �]]&EG /�]� ] �]] �]˝]
]�] n+H +�]

	]+™ ˙]]	]˝ k] ^� �]+ ^� �] �]] k) � œ] �]]˝]
� ) )+] n+Ds RZ �]`� a] ˙]]	]˝]] ˛]] ^�
� k] 0�]� k] �]�]]
] ı g]!	]] ˘]]+˝ k] Ÿ+E /�]^
]4
0�]	 k] ˘ k]
] œ] � k] � +]E r�]] ˝ a]�] 4� O g&�] k)
� k] �]+ ı g]! ) k+ + k] ^� � Ÿ]	 k] k4�]] �] œ] � +]B
F˛] k]å` k&) �]]& ˝ a]�] � a]� k] 	]+™ k&�] k]� k] - n])
^( ) ˛] k]å` k&) �]]& ˝ a]�] � a]� k] k&�] k]� k]GH
S[ � Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+E ˝ a]�]
) k]- k]� k] - n]) �]]˝]�] �]	]]- k]� k] �]�]) a&^	]�]]
� a]^�]�] t] �]	]]4�]`D ˝ a]� œ+ a&�] + k]�]] �]�])
˝ a]�+])] a&�] � a]�]` � œ] �]&
] ˙]]4�]]D R

SR 4� - n])˝] ˙]�] �]˘˘ k] � k] ˙]	�] k&	 k]O
�]]
]` + k]˝]` n+E ˝] k] 0� k] & “& + k]˝]] n+
�] œ]^� 0�]� ` �]å` -] �]�]` n+D �]�])
˙]�] �]+ �]˘˘ k] � k] ˙]	�] k& k&˝]` n+E ˝] k] �]+
-ı]	]] & “& � g]
] ˙]]˝]` n+ - n]) -ı]	 k] �]˘˘ k]
� k] k&�]� ) � a]�] + k] ˙]]˝]` n+D SS 0�]`
˝])+E ˝ a]�] �]` -�]` a&�] �]	]] ) k+ + k]D
�]�]) ˙]�] � Ÿ] ˝ a]�]� k] & k]�]])] ^�]
 gt]�]]E ˝]�]
˝ a]�+])] ^&
] � a]�]` � k] �]) ˙]]4�]] S - n])
� k] “/ �]` ˝ a]�+])` � a]�]` 	]+™ !`	] �] k� �]]D
ST 0�] ^&	] ˝ a]�] � a]�]� k] � k] “/ �]�]]
] 	]+™
� ) k]� k]D � Ÿ] ˝ a]�]� k] �]˘]O�]˘] � +˝]] gt+E
-�]) ˝ a]�] ^ı]˝]] � k] a� ! �]` �] t]�] k]� k] T ˝] k]
�]+ � k] k) 	]]�] � k] ˝ a]� œ+ k& k&�]]D U SU -�]
˝]� ˝ a]�]	 k] � k] k) 	]]�] � k] 4� �]` ˘]`ä] 	]+™
�] t]�]` n+D �] t]�] k] - n]) ˝ a]�] ı]]- k]� k] ˝]]^�
˝ a]� œ+ �] a+˝] � a]�]` ^�]
 k]D

SV � Ÿ]	 k] � k] �]]˝ œ] ˝ a]�]� k] ^�]�]]
] œ] � œ] � +`
Ÿ+D �]+ �]˝] -] )+] n+ ˙]�] � Ÿ] ˝ a]�]� k]

^�]�]]
] œ] � œ] �]]˝] 	]+™ � tÎ �]]E �]�]) ^ı]˝]]
k� �]] k) � œ] ˝ a]� œ+ �]]( O�]]( �]˝]] t1 �]]D

SW 0�] ^&	] ˝ a]�] � k] k) 	]]�] � k] ^ı]˝]] � k]
Ü]]˛ “]	]] � ) k]� k]D � k] k) � +	 k] � ] �]˝]
]�] �]+
	]+™ ^� � Ÿ] ˝ a]�+] k) ^
]4 ^ı]˝]] � k] ^�]	]˝]`
� tÎ �]]D SX ^ı]˝]] � a]& ˝ a]�]� k] 
]�]]�]

)�]˝]] n+ �] œ]^� ˝ a]�] � a]�]� k] 
]�]]�] )�]˝ k]
+ k] R - n]) ˝ a]�]	 k] �]� `	] ^� �]] n+ ^� � Ÿ] ı])O
� k]��]) � ` ˝])( � k] -]�]] gt+D S SY � Ÿ]
^ı]˝]] � ` ˝])( � k] /�] a&^	]�]] � œ] -]�]] gt+D
-�] � Ÿ] �]+ a&^	]�]] ! k]å� ) ^ı]˝]] k� ı]]�]
˙]] )+] gt+Ds T

SZ 0�] k� ˘ k]
] œ] 	 k] � +]E r-�] ˝ g] +� œ]
�]]( O�]]( �]˝]] )+] n+ - n]) ^�]�]]
 œ] 	]+™
k& )+]D T[ -�] +�] ˙]]	]˝ k] Ÿ+ ^� ˝ a]� k]

�]�] �]]˝ œ] ı]˝]] Ÿ+ - n]) ^� �]` � k] ˝ a]�]� k]
�]�]]
] � )	 k] � ` ä]Î )˝] 	]+™D /�]^
]4
+� œ] �]� `	] n+ ^� ˝ g] ı])� k]��]) � ` ˝])(
� k] -]�]] n+Ds TR �]`� a] 	 k] � +]E r-�]
�]] ˝ a]�] �]� `	] � )˝ k] + k]H TS k&�] k]I
�]+ �]å` -] )+` n+E &)-�]
] -] ˘ a]� `
n+E ˙]�] ˝ a]�] �]�] ^˝]˝])O^�]˝]) + k] ˙]]- k]� k]

- n]) -ı]	 k]O-ı]	 k] �]) ˘]
 k] ˙]]- k]� k] - n])
� a]� k] - k� 
]] ! k]å & k]� k]D U ^( ) �]` � Ÿ]
- k� 
]] 	]+™ gt+ �] œ]^� ^ı]˝]] � k] k) �]]˛]
n+D V TT � Ÿ]	 k] ˝ a]�]� k] � k] �]]˝ œ] /�]^
]4

� +` Ÿ+ ˝]]^� � k] k) ä]^)4 ˝ a]�] �] o]^˝] ı]]
�]� k]D W a&^	]�]] � œ] ˝ a]� œ+ ˝]� 
]` œ( � k]
]	]`
ı] œå�]`E �]�]) ^+��]˝] )�] k]I � Ÿ]	 k] /�] a&^	]�]]
ı]) ˙]`˝] +]^�]
] � ) 
]` n+Ds X

RX �]`� a] 	 k] � k] �]]˝ œ] � +	 k] k� �]]&
��]� “] � ` ˝])( 	]ä] œ) 0# ]�]™ - n])

� +]E r^ı]˝]]E �]+ �]å` -] �]�]` n+D -ı]	 k]
� k] k" � ` �]^+�]] � ) ˝]]^� ˝ k])] � k]"] ˝ k])`
�]^+�]] � k)D Y S ˝ g]	 k] 0� k] �]�] o/�]]	] œ]
ı]) -^ˇ]� ]) ^&�]] n+ Z ˝]]^� ˝ g]	 k] 0� k]
^˙]˝]	 k] 
] k]�] ^&4 Ÿ+E R[ 0	] �]�]� k] �]+
+� k]�]] � ` •ä]&�]` k& �] k� D RR T +� k]�]]
� ` •ä]&�]` RS ı]]	 k] k� ^
]4 ä]Î )` n+ ^�
� k] ˝ a]�] 4� �]]¾] �]˘˘ k] ı])� k]��]) � k] - n])
�]`� a] �]�]`+ � k] ^˙]� k] ˝ g]	 k] � k]˙]] n+E
˙]]	 œ]D� RT U ˙] k] � ]�] ˝ g]	 k] � a]� k] ^&�]] n+

RXBT � �]] r�]]	] � k]˝ k] ) œ+Ds

-ˇ�]y RW
R �]˝] SYBY

� g]� SUBTZOUR
� g]+ S[BRZE S[

S � g]� SUBVRE
VS

T ^( �] UBW

U � g]+ RUBRT
� g]+ RVBRW
R� g]+ VBRU

�������������������

g&�])] � q]�]y
R � g]+ RUBSR

S � g]+ RXBXE Y

T � g]+ RTBT
/ì] ZBSU

U ˙]� RTBX
�]˝] SWBTR
�]) RUBSX

V � g]+ YBSZ

W � g]+ RUBSX
/( SBRU

X � g]+ RUBT[
Ü k]
] RUBSS
R� g]+ UBU
R� g]+ VBU
Ü]� TBSR

�������������������

-ˇ�]y RX
Y � g]+ RSBST

� g]+ RTBTRE TS

Z ^( �] SBZE R[

R[ � g]+ WBTX

RR � g]+ UBRU
� g]+ WBSX

RS � g]� R[B
SVOSY

RT /( UBRRE RT
Sı]˝] TBRY
R� g]+ VBS[



	 g]+

]] RXBVOSU RXZ[
0� k] ı g])] � ) k� R � Ÿ]	 k] ˇ])˝]` ı]) ˝ k])`
�]^+�]] � ` n+D S V /�]^
]4 -�] k+
^ı]˝]]E � a]� k] -ı]	 k] ı]]�] �]+ �]^+�]] k& ˙] k]
a&^	]�]] � ` � a]Î -]˝] � k] ı]+
 k] ˝ k] k) ı]]�]

)+˝ k] a+4 � a]� k] ^�]
]` ˛]`D T

W � Ÿ]	 k] ˝ k])] 	]]�] 0	] 
] k]�] œ] ı]) ä]]^+)
^� �]]� n+ ^˙]	 œ+ ˝ g]	 k] a&^	]�]] � œ] � k] � a]� k]
^&�]] n+D U � k] ˝ k] k) ˛ k] - n]) ˝ g]	 k] 0	 œ+ � a]� k]
^&�]] n+ - n]) 0	+ œ]	 k] ˝ k])] �]˘]	] �]]	]] n+D
X -�] � k] ˙]]	] �]4 Ÿ+ ^� ˙] k] a� ! ˝ g]	 k]
� a]� k] ^&�]] n+E �]+ �]�] ˝ k])` ˝])( � k] n+D
Y �] œ]^� ˙] k] �]]˝ œ] ˝ g]	 k] � a]� k] �]˝]]�]` Ÿ+ � k]
� Ÿ]	 k] 0	] ˝]� ı] at+˘]]�]` Ÿ+D V 0	+ œ]	 k] � k] �]]˝ œ]
��]`� ]) � ` Ÿ+ - n]) � k] ı] k� ˝] n]) ı]) ˙]]	]
�]4 Ÿ+ ^� � Ÿ] ˝ k])` ˝])( � k] -]�]] gt+ W - n])
0	+ œ]	 k] �]� `	] ^� �]] n+ ^� ˝ g]	 k] � a]� k] � k]˙]]
n+D X Z � Ÿ] 0	] k� ^
]4 ^�]	]˝]` � )˝]] gt+D

� Ÿ] a&^	]�]] k� ^
]4 ^�]	]˝]` 	]+™ � )˝]]E
�]�]) 0	] k� ^
]4 � )˝]] gt+ ^˙]	 œ+ ˝ g]	 k] � a]� k]
^&�]] n+ �] œ]^� � k] ˝ k] k) Ÿ+D R[ - n]) � k])]
�]�] a� ! ˝ k])] n+ - n]) ˙] k] ˝ k])] n+ �]+ � k])]
n+ Y - n]) 0	] k� �]`˘] � k])` �]^+�]] a+ “/ n+D
RR �]+` 	]+™E -�] � k] � Ÿ] /�] a&^	]�]] � œ]

	]+™ ) gt+�]]E �]�]) � k] /�]` a&^	]�]] � œ]
) œ+� k] Z - n]) � Ÿ] ˝ k] k) ı]]�] -] )+] gt+D k+
ı]^�]¾] ^ı]˝]]E -ı]	 k] 	]]�] � ` �]]^˝])
˙] k] ˝ g]	 k] � a]� k] ^&�]] n+E 0	]� ` k&�]O
�]]
] � ) R[ ˝]]^� � k] �]` 4� � + œ]
˙ n]� k] +�] 4� � Ÿ+D RR RS ˙]�] � Ÿ] 0	] k�
�]]˛] ˛]]E ˝] k] � Ÿ] ˝ k] k) 	]]�] � ` �]]^˝]) ˙] k]
˝ g]	 k] � a]� k] ^&�]] n+E 0	]� ` k&�]�]]
] � )˝]]
˛]]D RS � Ÿ]	 k] 0	]� ` ^+( ]ä]˝] � ` - n])
0	]� œ] � k] 4� �]` 	]]�] 	]+™ a+-]E RT ^�] “(
^�]	]]�] � ] � k]"] 	]]�] a+-] RU ˝]]^� �]]�¾]
� œ] ^
]�]` �]]˝] ı g])` + k]D RV RT �]�]) -�]
� Ÿ] ˝ k] k) ı]]�] -] )+] gt+ - n]) � k] �]]˝ œ] � Ÿ]

RXBW � �]] r� k] ]˝]]�]]Ds RXBRR � �]]
r4� ˝]] � œ]Ds

a&^	]�]] � œ] )+˝ k] a+4 /�]^
]4 � + )+] gt+
˝]]^� ˙] k] � a]�]` � a]� k] ^�]
]` n+ �]+ 0	 œ+ �]`
ı g])` ˝])+ ^�]
 k]D R RU � Ÿ]	 k] ˝ k])] �]˘]	]
0	] k� ı]]�] ı] at+˘]] ^&�]] n+ �]�]) a&^	]�]] 	 k]
0	]� k] 	]( )˝] � ` n+ �] œ]^� � k] a&^	]�]] k�
	]+™E S # `� ˙ n]� k] � Ÿ] �]` a&^	]�]] � ] 	]+™D

RV � Ÿ] ˝ a]�]� k] �]+ ^�]	]˝]` 	]+™ � )˝]]
^� ˝ g] 0	 œ+ a&^	]�]] � k] ^	]� ]
] 
 k] �]�]) �]+
^� � n]˝]]	]� � ` �]˙]+ � k] 0	]� ` k&�]�]]
]
� )D T RW � k] a&^	]�]] k� 	]+™ Ÿ+E U # `�
˙ n]� k] � Ÿ] a&^	]�]] � ] 	]+™ gt+D V RX �]˘˘]] “/
� k] 0	 œ+ ı]^�]¾] � )D W ˝ k])] �]˘]	] �]˘˘]]
n+D X RY # `� ˙ n]� k] ˝ g]	 k] � a]� k] a&^	]�]] � œ]

� k]˙]] n+E � n]� k] +` � Ÿ]	 k] �]` 0	 œ+ a&^	]�]]
� œ] � k]˙]] n+D Y RZ - n]) � Ÿ] 0	]� ` �]]^˝])
� a]& � k] ı]^�]¾] � )˝]] gt+ ˝]]^� � k] �]`
�]˘˘]] “/ � k] ı]^�]¾] ^� 4 ˙]] t4D

S[ � Ÿ] ^�] “( /	+™ k� ^
]4 ^�]	]˝]` 	]+™
� )˝]]E �]�]) 0	] k� ^
]4 �]` � )˝]] gt+
˙] k] /	]� ` �]]˝ œ] �]]	]� ) � a]�] ı]) ^�]��]]�]
� )˝ k] Ÿ+ SR ˝]]^� � k] �]�]` 4� + k]
�] œ� D Z # `� ˙ n]� k] k+ ^ı]˝]]E ˝ g] � k] k)
�]]˛] 4� ˝]] � œ] n+ - n]) � Ÿ] ˝ k] k) �]]˛] 4� ˝]]
� œ] gt+E R[ 0�]` ˝])+ � k] �]` +�]] k) �]]˛]
4� ˝]] � œ] + œ] ˝]]^� a&^	]�]] �]� `	] � k)
^� ˝ g]	 k] � a]� k] � k]˙]] n+D SS � Ÿ]	 k] 0	 œ+ �]+
�]^+�]] &` n+ ˙] k] ˝ g]	 k] � a]� k] &` ˛]` ˝]]^�
� k] �]` 4� + œ] # `� ˙ n]� k] +�] 4� Ÿ+D RR

ST � Ÿ] 0	] k� �]]˛] 4� ˝]] � œ] gt+ - n]) ˝ g] � k] k)
�]]˛] 4� ˝]] � œ] n+ ˝]]^� � k] ı g])` ˝])+ � k]
4� + œ]E ^˙]�]� k] a&^	]�]] ˙]]	 k] ^� ˝ g]	 k] � a]� k]
� k]˙]] n+ - n]) ˝ g]	 k] 0	]� k] �]` ı�]]) ^� �]]
n+ ˙ n]� k] � a]�]� k] ^� �]] n+D SU k+ ^ı]˝]]E

� Ÿ] ˘]]+˝]] gt+ ^� ^˙]	 œ+ ˝ g]	 k] � a]� k] ^&�]] n+
� k] �]` � k] k) �]]˛] �]+ t] ) œ+ ˙]+ t] � Ÿ] ) gt+�]] RS

˝]]^� � k] � k])` �]^+�]] k&� œ] ˙] k] ˝ g]	 k] � a]� k] &`
n+E �] œ]^� ˝ g]	 k] a&^	]�]] � ` � a]Î -]˝] � k]

RXBRV ��]]yE r0�] a&
"Ds

-ˇ�]y RX
R � g]+ UBTU
S � g]+ RTBTR
T � g]+ RBR

� g]+ YBVY
a� �] RBRV

U �]˙] SSBSS
Ü k]
] RVBRU
/ì] SBRS

V � g]+ WBWY
� g]+ YBSY
� g]+ RSBUZ
� g]+ RUBR[

W � g]+ RWBSX
X � g]+ RWBT[
Y � g]+ RWBRV
Z � g]+ RTBR
R[ Rı]˝] RBV

�] g+ SU
RR � g]+ R[BT[

� g]+ RXBSR
RS � g]+ WBTZ

� g]+ R[BSY
RT � g]+ RYBZ
RU �]) RUBSR
RV �]˙] URBZ

�]˙] R[ZBY
Ü k]
] RBS[

�������������������

g&�])] � q]�]y
R � g]+ RVBRR
S � g]+ RVBRZ

�]] g� UBU
T �]˝] WBRT

S^˛] TBT
R� g]+ VBRY

U a� �] RBRT
V � g]+ RYBTW
W /( VBSVE SW

R^˛] VBST
S^˛] SBRT
Rı]˝] RBSS

X �]˙] RSBW
�]˙] RRZBRVRE
RW[

Y � g]+ S[BSR
Z ) k]�] RSBV

R a� ) RBR[
�]�] TBSY

R[ � g]+ R[BTY
� g]+ RUBR[

RR � g]+ RUBS[
� g]+ RXBRR
R� g]+ TBSU

RS � g]� SSBSYOT[
R^˛] UBRX



�]` ı]+
 k] � a]�]� k] ı�]]) ^� �]]D R SV k+
�]˘˘ k] ^ı]˝]]E a&^	]�]] �]]� “/ ˝ a]� k] 	]+™ ˙]]	]
ı]]�]` n+ S �]�]) � Ÿ]	 k] ˝ a]� k] ˙]]	]] n+ T - n])
� k] �]` ˙]]	] �]4 Ÿ+ ^� ˝ g]	 k] � a]� k] � k]˙]] n+D
SW � Ÿ]	 k] ˝ k])] 	]]�] 0	 œ+ �]˝]]�]] n+ - n])
-]� k] �]` �]˝]] t1 �]] U ˝]]^� ˙] k] ı�]]) ˝ g]	 k]
� a]�]� k] ^� �]]E �]+ 0	]� œ] �]` + k] - n]) � Ÿ]
0	] k� �]]˛] 4� ˝]] � œ] ) gt+Ds V

RY � k] �]]˝ œ] � +	 k] k� �]]&E �]`� a] -ı]	 k]
˘ k]
] œ] k� �]]˛] ^� &) k]	] �]]"`� W

ı]]) � ) k� 0�] ˙]�]+ �]�]] ˙]+ t] 4� �]]�]
˛]]D �]+ - n]) 0�] k� ˘ k]
 k] �]]�] k� o-&)
�]4D X S 0�] k� �]]˛] �]À])` � )	 k]�]]
 k]
�] g+&] � k] �]` /�] ˙]�]+ � ] ı]˝]] ˛]]E
�] œ]^� �]`� a] -� �]) -ı]	 k] ˘ k]
] œ] k� �]]˛]
�]+ t] ˙]]�]] � )˝]] ˛]]D T /�]^
]4 �] g+&]
-ı]	 k] �]]˛] � n]^	]� œ] k� &
] � k] - n])
Ü]ˇ]]	] �]]˙]� œ] - n]) ( )`^�]�] œ] k� ı]+ k)O
&]) œ] � k] 
 k]� ) �]+ t] -]�]]D � k] -ı]	 k] +]˛]
� œ] �]�]]
 œ]E &`ı]� - n]) +^˛]�]]) ^
]4 a+4
˛ k]D Y U �]`� a] ˙]]	]˝]] ˛]] ^� 0�] k� �]]˛]
�]]O�]] + k]	 k]�]]
]] n+E /�]^
]4 0�]	 k]
-]� k] -]� ) 0	]� k] � +]E r˝ a]�] ^� � k] gt%æ
) k+ + k]Hs V 0	+ œ]	 k] � +]E r�]`� a] 	]]�])`
� k]Ds Z �]`� a] 	 k] 0	]� k] � +]E r� Ÿ] �]+` gt+Ds
0�] k� �]]˛] �]À])` � )	 k]�]]
]] �] g+&] �]`
0	] k� �]]˛] �]å] ˛]]D R[

W �]�]) ˙]�] �]`� a] 	 k] � +]E r� Ÿ] �]+`
gt+Es ˝] k] � k] ı]` k! +" �]4 - n]) ä]�]`	]

ı]) ^�]) ı] kåD RR X /�]^
]4 �]`� a] 	 k]
0	]� k] & k]�]])] ı g]!]E r˝ a]�] ^� � k] gt%æ ) k+
+ k]Hs 0	+ œ]	 k] � +]E r�]`� a] 	]]�])` � k]Ds
Y �]`� a] 	 k] � +]E r� Ÿ] ˝ a]�]� k] � + ˘ a]� ] gt+
^� � Ÿ] �]+` gt+D -�]) ˝ a]�] � a]� k] gt%æ ) k+ + k]E
˝] k] /	 œ+ ˙]]	 k] & k]Ds Z �]+ /�]^
]4 a+-]
˝]]^� 0�]� ` �]+ �]]˝] ı g])` + k]E r^˙]	 œ+ ˝ g]	 k]

RYBR � �]] r�]—&�] œ] � œ] ]+	 k]�]]�]` ^� &) k]	]
	]&`Ds

� a]� k] ^&�]] n+E 0	]� œ] � k] � Ÿ]	 k] 4� � k] �]` 	]+™
�] k]�]]Ds R

R[ �]�] n]	] ı]˝])�] k� ı]]�] ˝]
]�]])
˛]`D 0�]	 k] ˝]
]�]]) �]™˘]� ) �]+]�]]˙]�
k� &]�] ı]) �]]) ^� �]] ^˙]�]� k] 0�]� ]

&]�] t] � ]	] � " �]�]]D S 0�] &]�] � ] 	]]�]
�]
]� a]�] ˛]]D RR �]�]) �]`� a] 	 k] ı]˝]O
)�] � k] � +]E r˝]
]�]]) ��]]	] � œ] )�] 
 k]D T

^ı]˝]] 	 k] ˙] k] ı�]]
]] � a]� k] ^&�]] n+E �]] �]+
� a]� k] 	]+™ ı]`	]] ˘]]^+4Hs U

RS ˝]�] � n]^	]� œ] - n]) � k]	]]ı]^˝] 	 k] - n])
�] g+^&�] œ] k� � k]˙ k] a+4 ı]+ k)&]) œ] 	 k] �]`� a]
� k] ı]� å � ^
]�]] - n]) 0� k] �] t]ˇ] ^&�]]D
RT � k] 0� k] ı]+
 k] +		]] k� ı]]�] 
 k] �]4
�] œ]^� �]+ 0�] �]]
] k� �]+]�]]˙]� n� ( ]
� ] �]� a]) ˛]]D V RU &)-�]
] n� ( ] 	 k]
+` �] g+^&�] œ] � k] �]
]]+ &` ˛]` ^� �]+
0	] k� ( ]�] k& � œ] n+ ^� 4� -]&�]` �]�]

] k]�] œ] � ` �]]^˝]) �] k)D W

RV �]�] n]	] ı]˝])�] - n]) 4� - n])
˘ k]
]] �]`� a] � ] ı]`!] � )˝ k] a+4 �]4D X �]+
˘ k]
]] �]+]�]]˙]� � ` ˙]]	]Oı]+˘]]	] � ] ˛]]
- n]) �]+ �]`� a] k� �]]˛] �]+]�]]˙]� k� �])
k� - t]�]	] � œ] �]�]]D RW �]�]) ı]˝])�]

�]]+) &)�]]ä k]� ı]) �]å] ˛]]D /�]^
]4
�]+ g&�])] ˘ k]
]]E ˙] k] �]+]�]]˙]� � ` ˙]]	]O
ı]+˘]]	] � ] ˛]]E �]]+) �]�]] - n]) 0�]	 k]
&)�]]	] � k] �]]˝] � `E ^( ) �]+ ı]˝])�] � k]

o-&) 
 k] -]�]]D RX ˝]�] 0�] 	] n]� )]	]`
	 k] ˙] k] &)�]]	] ˛]`E ı]˝])�] � k] � +]E r˝ g] �]`
/�] -]&�]` � ] ˘ k]
]] n+ 	]Hs 0�]	 k] � +]E
r	]+™E � Ÿ] 	]+™ gt+Ds Y RY �]+ t] &]�] - n])
ı]+ k)&]) �] kå ˛ k]E ˙] k] o#$ � ` �]˙]+ � k]

]� å` ˙]
]]� ) -]�] ˝]]ı] ) k+ ˛ k]D ı]˝])�]
�]` 0	] k� �]]˛] �]å] -]�] ˝]]ı] )+] ˛]]D

RYBRS � �]] r^�])�˝]]) � )Ds RYBRW � �]]
rÜ]� k]�]OË])Ds

-ˇ�]y RX
R � g]+ RXBV

S � g]+ YBVV
� g]+ RVBSR

T �]˝] RRBSX

U �]˝] WBZ
� g]+ RXBW

V � g]+ RVBZ

�������������������

-ˇ�]y RY
W S�]�] RVBST

X �]˝] SWBTW
�]) RUBTS
� g]� SSBTZ

Y �]˝] SWBUX
�]) RUBUT

Z �]˝] SBST

R[ � g]� SSBUX

RR � g]+ XBUW

�������������������

g&�])] � q]�]y
R � g]+ WBTZ

� g]+ RXBRS

S �]˝] SWBVR
�]) RUBUX
� g]� SSBV[

T �]˝] SWBVS
� g]� SSBVR
� g]+ RYBTW

U �]˝] S[BSS
�]˝] SWBUS

V �]˝] SWBVX
� g]� TBS
� g]+ RYBSU
Ü k]
] UBVE W

W � g]+ RRBUZE V[

X �]˝] SWBVY
�]) RUBVU
� g]� SSBVU

Y �]˝] SWBWZE X[
�]) RUBWWOWY
� g]� SSBVVOVX
� g]+ RYBSV

RXZR 	 g]+

]] RXBSVQRYBRY



RZ ˝]�] Ü]ˇ]]	] �]]˙]� 	 k] �]`� a] � k]
0�] k� ˘ k]
] œ] - n]) 0�]� ` ^�]�]]- œ] k� �]] k)
� œ] a� ! �]�]]
] ^� 4D S[ �]`� a] 	 k] ˙]�]]�]
^&�]]E r� Ÿ]	 k] ı g])` a&^	]�]] k� �]]�]	 k] �]]˝]
� ` n+D � Ÿ] +� k]�]] �]�]]O�]) - n]) � o]^&)
� œ] ^�]�]]�]] � )˝]] ˛]]E R ˙]+ t] �]�]` �] g+&`
/� ¹] + k]˝ k] Ÿ+ - n]) � Ÿ]	 k] a� ! �]` ^!ı]O
� ) 	]+™ � +]D SR ˝] k] ^( ) ˝ g] � a]�]� k]
�] œ] ı g]!˝]] n+H ^˙]	+ œ]	 k] � k])` �]]˝ œ] � a]	]`
Ÿ+ 0	]� k] ı g]! ^� � Ÿ]	 k] 0	]� k] �]]O�]]

� +] ˛]]D k&�]I � k] ˙]]	]˝ k] Ÿ+ ^� � Ÿ]	 k] �]]
�]˝]]�]] ˛]]Ds SS ˙]�] 0�]	 k] �]+ � +]E
˝] k] �]+ t] �] kå ı]+ k)&]) œ] � œ] � k] 4� 	 k]
�]`� a] k� � at]+ ı]) ˛]ıı]å �]])] S - n]) � +]E
r�]] Ü]ˇ]]	] �]]˙]� � k] ˙]�]]�] k&	 k] � ]
�]+ ˝])`� ] n+Hs ST �]`� a] 	 k] 0� k] ˙]�]]�]
^&�]]E r-�]) � Ÿ]	 k] a� ! �]
]˝] � +]E ˝] k]
� a]� k] �]˝]]D 
 k]^� 	] -�]) � Ÿ]	 k] �]+` � +]E
˝] k] ˝ g]	 k] � a]� k] �] œ] �]])]Hs SU ˝]�] +		]]
	 k] 0� k] � t]ˇ]] a+-]E �]+]�]]˙]� n� ( ] k�
ı]]�] � k]˙] ^&�]]D T

SV �]�] n]	] ı]˝])�] �]+ t] �]å] -]�]
˝]]ı] )+] ˛]]D ˝]�] 
] k]�] œ] 	 k] 0�]� k] � +]E
r�]] ˝ g] �]` 0�]� ] ˘ k]
]] 	]+™Hs 0�]	 k]
/	]� ]) ^� �]] - n]) � +]E r	]+™E � Ÿ]
	]+™ gt+Ds U SW �]+ t] �]+]�]]˙]� � ] 4�
&]�] �]` �]å] ˛]]E ˙] k] 0�] -]&�]` � ]
^)�˝ k]&]) ˛]] ^˙]�]� ] � ]	] ı]˝])�] 	 k] � ]"
^&�]] ˛]]D V 0�] &]�] 	 k] � +]E r�]] � Ÿ]	 k]
˝ a]� k] 0�] k� �]]˛] �]]�] � œ] 	]+™ k&�]] ˛]]Hs
SX �]�]) ı]˝])�] 	 k] ^( ) /	]� ]) ^� �]]
- n]) ( n])	] 4� � a]� �] 	 k] �] t]�] &`D W

SY ˝]�] � k] �]`� a] � k] n� ( ] k� �]+ t] � k]
)]˙�]ı]]
] k� �]) 
 k] �]4D X �]+ � a]�]+ � ]
�]˝] ˛]]D �]�]) � k] � a]& )]˙�]ı]]
] k� �])
k� o-&) 	]+™ �]4 ˝]]^� � k] g&^�]˝] 	] + k]

˙]] t4 Y - n]) ( �]+ � ] �]]	]] �]] �] œ� D
SZ /�]^
]4 ı]`
]]˝ a]�] �]]+) 0	] k� ı]]�]

-]�]] - n]) 0�]	 k] � +]E r˝ a]�] /�] -]&�]`
� k] ^� �] /
]ä]]�] � œ] � k] k) ı]]�] 
]]4
+ k]Hs T[ 0	+ œ]	 k] � +]E r-�]) �]+
-ı])]ˇ]`� 	] + k]˝]]E ˝] k] +�] /� k] ˝ k] k) +�]]
 k]
	]+™ � )˝ k]Ds TR ˝]�] ı]`
]]˝ a]�] 	 k] 0	]� k]
� +]E r˝ a]�+™ /� k] 
 k] ˙]]- k] - n]) -ı]	 k]
� ]	 g]	] k� � a]˝]]^�]� /�]� ] 	�]]�] � ) k]Ds R

�] g+^&�] œ] 	 k] 0�]� k] � +]E r� ]	 g]	] k� ^+�]]�]
� k] +� œ] ^� �]` � k] ˙]]	] � k] �]])	 k] � ] -^ˇ]O
� ]) 	]+™ n+Ds S TS �]+ /�]^
]4 a+-]
˝]]^� �]`� a] 	 k] ˙] k] � +] ˛]] �]+ ı g])] + k]E
0�]	 k] ı]+
 k] +` �]˝]] ^&�]] ˛]] ^� �]+ n� �]`
�] n]˝] �])	 k]�]]
]] n+D T

TT ˝]�] ı]`
]]˝ a]�] ^( ) � k] -ı]	 k] �])
� œ] �]�]] - n]) �]`� a] � k] � a]
]]� ) 0�]	 k]
ı g]!]E r�]] ˝ g] �] g+^&�] œ] � ] )]˙]] n+Hs U

TU �]`� a] 	 k] ˙]�]]�] ^&�]]E r�]] ˝ g] �]+
-ı]	]` ˝])( � k] � + )+] n+ �]] g&�]) œ] 	 k]
˝ a]� k] � k] k) �]] k) � œ] �]˝]]�]] n+Hs TV ı]`
]]O
˝ a]�] 	 k] ˙]�]]�] ^&�]]E r�]] � Ÿ] �] g+&`
gt+H ˝ k] k) -ı]	 k] 
] k]�] œ] 	 k] - n]) Ü]ˇ]]	]

�]]˙]� œ] 	 k] ˝ a]� k] � k] k) +�]]
 k] ^� �]] n+D
�]˝]] ˝ g]	 k] �]] ^� �]] n+Hs TW �]`� a] 	 k]
˙]�]]�] ^&�]]E V r� k])] )]˙] /�] a&^	]�]]
� ] 	]+™ n+D W -�]) � k])] )]˙] /�]
a&^	]�]] � ] + k]˝]] ˝] k] � k] k) � k]�]� 
]å˝ k] ^�

� a]� k] �] g+^&�] œ] k� +�]]
 k] 	] ^� �]] ˙]]4D X

�]�]) �]˘] ˝] k] �]+ n+ ^� � k])] )]˙]
/�] a&^	]�]] � ] 	]+™Ds TX ı]`
]]˝ a]�] 	 k]
0�]� k] � +]E r˝] k] �]] ˝ g] 4� )]˙]]
n+Hs �]`� a] 	 k] ˙]�]]�] ^&�]]E r˝ g] � a]&

� + )+] n+ ^� � Ÿ] 4� )]˙]] gt+D Y � Ÿ] /�]`O
^
]4 ı n]&] a+-] gt+ - n]) /�] a&^	]�]] � œ]
-]�]] gt+ ^� �]˘˘]] “/ � ` �]�]]+` gt&D Z

+) � k] “/ ˙] k] �]˘˘]] “/ k� ı]�] � œ] n+ �]+
� k])` -]�]]ä] � a]	]˝]] n+Ds TY ı]`
]]˝ a]�]
	 k] 0�]� k] � +]E r�]˘˘]] “/ �]] n+Hs

RYBT[ � �]] r� a]˙]^)�]Ds

-ˇ�]y RY
R �]˝] SWBVV

� g]� UBRV
� g]� RZBUX
� g]+ XBRU

S �]�] V[BW

T �]˝] SWBVX

U �]˝] SWBWZE X[
�]) RUBWZE X[
� g]� SSBVY

V � g]+ RYBR[

W �]˝] SWBXU
�]) RUBXS
� g]� SSBW[
� g]+ RTBTY

X �]˝] SXBS
�]) RVBR
� g]� STBR

Y Ü k]
] R[BSY

�������������������

g&�])] � q]�]y
R � g]+ RZBW

S � g]+ RZBR[

T �]˝] S[BRYE RZ
� g]+ TBRU
� g]+ RSBTS

U �]˝] SXBRR
� g]+ RSBRT

V R˝]` WBRT

W �]�] ZBW
&]	] SBUU
&]	] XBRU

X �]˝] SWBVSE VT
� g]+ RYBRR

Y �]˝] SXBRR

Z � g]+ RBRUE RX
� g]+ RUBW

	 g]+

]] RYBRZOTY RXZS



�]+ � +	 k] k� �]]& ı]`
]]˝ a]�] ^( ) � k]
�]]+) �] g+^&�] œ] k� ı]]�] �]�]] - n]) 0	]� k]
� +]E r� a]� k] 0�]� œ] � k] “/ & k]�] 	]ä]) 	]+™
-]˝]]D R TZ ˝ a]�+] k) &�˝ g]) k� � a]˝]]^�]�
� a]� k] ( �]+ k� ˝�] k]+]) ı]) 4� -]&�]` � k]
n� & � k] ^)+] � )	]] ˘]]^+4D S �]] ˝ a]�]

˘]]+˝ k] + k] ^� � Ÿ] ˝ a]�+] k) ^
]4 �] g+^&�] œ] k�
/�] )]˙]] � k] ^)+] � tÎ Hs U[ ˝]�] � k]
^( ) � k] ^˘]

]]4E r	]+™E /�] -]&�]` � k]
	]+™E �]_
� �])-��]] � k] ^)+] � )Is &)O
-�]
] �])-��]] 4� $] g� ˛]]D T

RZ ˝]�] ı]`
]]˝ a]�] �]`� a] � k] 
 k]
�]�]] - n]) 0� k] � k] kå 
]�]�]]4D U

S � n]^	]� œ] 	 k] � t]" œ] � ] 4� ˝]]˙] �]	]]O
� ) 0�] k� ^�]) ı]) )�]] - n]) 0� k] 4�
� Ÿ]˙]	]` � ı]å] ı]+	]]�]]D V T � k] 0�] k�
ı]]�] -]� ) � +	 k] 
]� k]E r k+ �] g+^&�] œ] k�
)]˙]]E �]
]]�]Is� - n]) 0�] k� � at]+ ı])
˛]ıı]å �]])	 k] 
]� k]D W U ı]`
]]˝ a]�] 4�
�]]) ^( ) �]]+) -]�]] - n]) 0�]	 k] 
] k]�] œ] � k]
� +]E r k&�] k]I � Ÿ] 0� k] �]]+) 
]]˝]] gt+ ˝]]^�
˝ a]�] ˙]]	] k] ^� � Ÿ]	 k] 0�]� œ] � k] “/ & k]�] 	]+™
ı]]�]]Ds X V ˝]�] �]`� a] � t]" œ] � ] ˝]]˙]
ı]+	 k] - n]) � Ÿ]˙]	]` - k]æ	]] - k] kæ �]]+)
-]�]]D - n]) ı]`
]]˝ a]�] 	 k] 
] k]�] œ] � k] � +]E
r k&�] k] /�] -]&�]` � k]Is W 
 k]^� 	] ˙]�]
Ü]ˇ]]	] �]]˙]� œ] - n]) ı]+ k)&]) œ] 	 k] 0� k]
k&�]]E ˝] k] � k] ^˘]

]]	 k] 
]� k]E r/� k] � ]#

ı]) 
]"� ] k&I /� k] � ]# ı]) 
]"� ] k&Is Y

ı]`
]]˝ a]�] 	 k] 0	]� k] � +]E r˝ a]�] � a]& +`
/� k] 
 k] ˙]]� ) � ]# ı]) 
]"� ] & k]
�] œ]^� � a]� k] /�] -]&�]` � œ] � k] “/ & k]�] 	]+™
^�]
]]Ds Z X �] g+^&�] œ] 	 k] � +]E r+�]])]
4� � ]	 g]	] n+ - n]) 0�] � ]	 g]	] k� � a]˝]]O
^�]� �]+ �] n]˝] � ` �]ä]] k� 
]]�]� n+ R[

�] œ]^� /�]	 k] � a]& � k] ı])� k]��]) � ] � k]"]
� +] n+Ds RR

RZBT � �]] r˝ k])` ˙]�] + k]Is

Y ˙]�] ı]`
]]˝ a]�] 	 k] �]+ �]]˝] � a]	]`
˝] k] �]+ - n]) �]` $) �]�]]D Z �]+
^( ) � k] -ı]	 k] �]) k� o-&) �]�]] - n])
0�]	 k] �]`� a] � k] ı g]!]E r˝ g] � + t] � ] n+Hs
�]�]) �]`� a] 	 k] � k] “/ ˙]�]]�] 	]+™ ^&�]]D R

R[ ı]`
]]˝ a]�] 	 k] 0�]� k] � +]E r�]] ˝ g] � a]� k]
˙]�]]�] 	]+™ k&�]]H �]] ˝ a]� k] 	]+™ �]]
 g]�]
^� � k] k) ı]]�] ˝ a]� k] ^)+] � )	 k] � ] �]` -^ˇ]O
� ]) n+ - n]) ˝ a]� k] �]]) $]
]	 k] � ] �]`Hs�
RR �]`� a] 	 k] 0� k] ˙]�]]�] ^&�]]E r-�])
˝ a]� k] �]+ -^ˇ]� ]) 1 ı]) � k] 	] ^&�]]
�]�]] + k]˝]]E ˝] k] � a]�] ı]) ˝ k])] � k] “/ -^ˇ]O
� ]) 	]+™ + k]˝]]D /�]`^
]4 ^˙]�] -]&�]`
	 k] � a]� k] ˝ k] k) +�]]
 k] ^� �]] n+E 0�]� ] ı]]ı]
ä�]]&] �]å] n+Ds

RS /�] �]˙]+ � k] ı]`
]]˝ a]�] ^� �]` ˝])+
0� k] ^)+] � )	 k] � ` � k]^�]�] � )˝]] )+]D
�]�]) �] g+^&�] œ] 	 k] ^˘]

]]O^˘]

]]� ) � +]E
r-�]) ˝ g]	 k] /�] -]&�]` � k] ^)+] ^� �]]E
˝] k] ˝ g] �]î]]" � � ] & k]�˝] 	]+™D +) � k] “/
˙] k] � a]& � k] )]˙]] �]	]]˝]] n+ �]+ �]î]]"
k� ^�]
]]( �] k]
]˝]] n+Ds� S RT � k] �]]˝ œ]

� a]	]	 k] k� �]]& ı]`
]]˝ a]�]E �]`� a] � k] �]]+)

 k] -]�]]D ^( ) �]+ 4� 	�]]�]O-]�]	] ı])
�]]	]` 0�] ˙]�]+ � n]# �]�]] ˙] k] ı]˝˛]) � ]
˘]� g]˝])] � +
]]˝]] ˛]] - n]) ^˙]� k] /ì]]	]` � œ]
�]��]˝]] � +] ˙]]˝]] ˛]]D RU �]+ ( �]+
� ` ˝ n]�]])` � ] ^&	] ˛]] T - n]) ^&	] � ]
� )`�] !# ] � o]"]� ˛]]D ı]`
]]˝ a]�] 	 k] �] g+O
^&�] œ] � k] � +]E r k&�] k]I ˝ a]�+])] )]˙]]Is
RV 
 k]^� 	] � k] ^˘]

]]4E r/� k] �]]) $]
]I
/� k] �]]) $]
]I � ]# ı]) 
]"� ] k& /� k]Is
ı]`
]]˝ a]�] 	 k] 0	]� k] � +]E r�]] � Ÿ] ˝ a]�+] k)
)]˙]] � k] � ]# ı]) 
]"� ] gt&Hs Ü]ˇ]]	]

RZBR[ � �]] r� ]# ı]) �]]) $]�]	 k] � ] �]`Hs
RZBRS � � g]	]]	]` � œ] r n� �])Ds � �]] r� ]
^�]) k]ˇ] � )˝]] n+Ds RZBRU � �]]	]` & k]ı]+)
� )`] RS ]˙ k]D

-ˇ�]y RY
R �]˝] SXBSU

� g]� STBU
� g]+ RVBSV

S �]˝] SXBRV
�]) RVBW

T ^�] TVBTR
� g]� STBRYE
RZ
Ü k]
] TBRU

�������������������

-ˇ�]y RZ
U �]�] V[BW

�]˝] S[BRYE RZ
�]˝] SXBSW
�]) RVBRV

V �]˝] SXBSXOSZ
�]) RVBRWE RX
� g]� STBRR

W �]�] VTBT

X � g]� STBU
� g]+ RYBTY

Y �]˝] SXBSS
�]) RVBRT
� g]� STBSR

Z � g]+ RYBTR

R[ � n]�] SUBRW

RR �]˝] SWBWTOWV
� g]+ VBRY

�������������������

g&�])] � q]�]y
R �]�] VTBX

�]˝] SXBRSE RU

S � g]� STBS
Ü k]
] RXBWE X

T � g]+ RZBTR

RXZT 	 g]+

]] RYBTZQRZBRV



�]]˙]� œ] 	 k] ˙]�]]�] ^&�]]E r�]î]]" � k] ! k]å
+�]])] � k] “/ )]˙]] 	]+™Ds RW ˝]�] 0�]	 k]
�]`� a] � k] � ]# ı]) 
]"� ]� ) �]]) $]
]	 k]
k� ^
]4 0	 œ+ �] Ÿ]ı] ^&�]]D R

- n]) � n]^	]� œ] 	 k] �]`� a] � k] -ı]	 k] � �ä k]
� œ] 
 k] ^
]�]]D RX �]`� a] -ı]	]] �]]˝]	]]
� ] � ]# � 0# ]4 0�] ˙]�]+ �]�]] ^˙]� k]
�] k]ı]å` �˛]]	] � +] ˙]]˝]] n+D S �]+
˙]�]+ /ì]]	]` � œ] � a]�]� a]˝]] � +
]]˝]` n+D T

RY �]+ t] 0	+ œ]	 k] & k] -]&^�]�] œ] k� �]`˘] 0� k]
� ]# ı]) # œ]� ^&�]]D U 4� -]&�]` 0�] k�
&]�]™ ˝])( ˛]] - n]) g&�])] �]]�]™ ˝])(
- n]) �]`� a] �]`˘] � œ] ˛]]D V RZ ı]`
]]O
˝ a]�] 	 k] �]]˝]	]] k� � ]# � k� 1 ı]) �]+
^
]�]�]] ^&�]]B r�]`� a] 	]]�])`E �] g+^&�] œ] � ]
)]˙]]Ds W S[ /� k] �] a+˝]O� k] �] g+^&�] œ] 	 k]
ı]æ] �] œ]^� ^˙]�] ˙]�]+ �]`� a] � k] � ]# ı])
# œ]� ] �]�]] ˛]] �]+ ˙]�]+ �]+) k� ı]]�] +`
˛]`D � k] �]�& /ì]]	]`E 
]]˝]`	]` - n]) � g]	]]	]`
�]]�]] � œ] ^
]� k] ˛ k]D SR 
 k]^� 	] �] g+^&�] œ]
k� Ü]ˇ]]	] �]]˙]� œ] 	 k] ı]`
]]˝ a]�] � k] � +]E

r�]+ �]˝] ^
]�]B F�] g+^&�] œ] � ] )]˙]]EG
�]�]) �]+ ^
]�] ^� 0�]	 k] � +]E F� Ÿ] �] g+O
^&�] œ] � ] )]˙]] gt+DGs SS ı]`
]]˝ a]�] 	 k]
˙]�]]�] ^&�]]E r� Ÿ]	 k] ˙] k] ^
]�]�]] ^&�]] �] k]
^
]�]�]] ^&�]]Ds

ST ˙]�] � n]^	]� œ] 	 k] �]`� a] � k] � ]# ı])
# œ]� ^&�]]E ˝] k] 0	+ œ]	 k] 0�]� ] - k]æ	]]
^
]�]] - n]) 0�] k� ˘]]) a"� kå � ) k�
-]ı]�] � œ] �] t]" ^
]4D +) � n]^	]� 	 k] 4�
a"� å] ^
]�]]D ^( ) 0	+ œ]	 k] a� )˝]] �]`

^
]�]]E �]�]) a� )˝ k] � œ] � k] “/ ˙] k]å 	]+™
˛]] �]_
� �]+ 1 ı]) � k] 	]`˘ k] ˝]� � a]	]]
a+-] ˛]]D SU /�]^
]4 0	+ œ]	 k] 4� O
g&�] k) � k] � +]E r+�] /� k] 	]+™ ( ] œå� k]

�]_
� ^˘]^¹�] t] $]
]� ) ˝]�] � œ)� k] ^�
�]+ ^� �]� ] + k]�]]Ds X �]+ /�]^
]4 a+-]

RZBRXE RZE SVE SZ ��]&]�]�]` k&� œ]D

˝]]^� �]]�¾] � ` �]+ �]]˝] ı g])` + k]E r� k] � k])`
ı] k]�]]� -]ı]�] � œ] �] t]"˝ k] Ÿ+ - n]) � k] k) � ı] kå
k� ^
]4 ^˘]^¹�] t] $]
]˝ k] Ÿ+Ds R � n]^	]� œ] 	 k]

�]]� “/ k4�]] ^� �]]D
SV �]`� a] k� �]]˝]	]] k� � ]# � k�

ı]]�] 0�]� ` �] t]E S 0�]� ` �] n]�]`E 
] k]ı]]�]
� ` ı]˝	]` �]^)�]�] - n]) �]^)�]�] �]�]&
]`	]`
�]å` ˛]™D T SW ˙]�] �]`� a] 	 k] -ı]	]` �] t]
� k] - n]) 0�] ˘ k]
 k] � k] ^˙]�]� k] �]+ �] a+˝]
ı�]]) � )˝]] ˛]]E U ı]]�] �] kå k&�]] ˝] k] 0�]	 k]
-ı]	]` �] t] � k] � +]E r k&�]I ˝ k])] � k]"]Is
SX /�] k� �]]& �]`� a] 	 k] 0�] ˘ k]
 k] � k] � +]E
r k&�]I ˝ k])` �] t]Is 0�]` ^&	] �]+ ˘ k]
]] �]^)O
�]�] � k] -ı]	 k] �]) 
 k] �]�]] ˝]]^� �]+ 0�] k�
�]+ t] ) k+D

SY /�] k� �]]&E �]`� a] 	 k] �]+ ˙]]	]˝ k]
a+4 ^� �]�] a� ! ı g])] + k] ˘ a]� ] n+ � +]E r� Ÿ]

ı�]]�]] gt+s ˝]]^� �]]�¾] � œ] ^
]�]` �]]˝] ı g])`
+ k]D V SZ �]+ t] �]¸` &]�]O�]^&)] � k] �])]
4� �]å] )�]] ˛]]D /�]^
]4 0	+ œ]	 k] �]¸`
&]�]O�]^&)] � œ] ^�]�] k]4 a+4 4� �ı o]˙] � k]
�]Í 4� � ` o$$` ı]) )�]] - n]) 0�] k� � at]+
� k] 
]�]]�]]D W T[ ˙]�] �]`� a] 	 k] �]+ �]¸`
&]�]O�]^&)] ˘]�]` ˝] k] � +]E rı g])] a+-]Is X

- n]) ^�]) � a]� ]� ) &�] ˝] k]å ^&�]]D Y

TR �]+ ˝ n]�]])` � ] ^&	] ˛]] Z - n])
�] g+&` 	]+™ ˘]]+˝ k] ˛ k] ^� 
]]� œ] �]�˝] k�
^&	] �]]˝]	]] k� � ]# ı]) 
]"� ` ) œ+ R[

L�] œ]^� �]+ �]å] �]�˝] ˛]]MD RR /�]O
^
]4 0	+ œ]	 k] ı]`
]]˝ a]�] � k] � a]ä]]^)�] � `
^� � ]# ı]) 
]"� ]4 �]4 -]&^�]�] œ]
� ` " t]� œ] ˝] k]å &` ˙]] t4 - n]) 0	]� ` 
]]� œ]
0˝]]) 
]` ˙]] t4D TS /�]^
]4 � n]^	]� œ]
	 k] -]� ) �]`� a] k� ı]]�] � ]# ı]) 
]"� ]4
�]4 ı]+
 k] -]&�]` � ` " t]� œ] ˝] k]å &™ - n])
^( ) g&�] k) � `D TT �]�]) ˙]�] � k] �]`� a]
k� ı]]�] -]4 ˝] k] 0	+ œ]	 k] k&�]] ^� �]+ �])

˘ a]� ] n+ /�]^
]4 0	+ œ]	 k] 0�]� ` " t]� œ] 	]+™

-ˇ�]y RZ
R &]	] ZBSW

�]˝] SXBSWE TR
�]) RVBRV
� g]� STBSUE
SV

S /ì] RTBRS

T �]˝] SXBTSE TT
�]) RVBSS

U � g]+ TBRU
Ü k]
] VBT[
�]�] TBRT

V �]�] VTBZ
� g]� STBTT

W �]˝] SXBTX
�]) RVBSW
� g]� STBTY

X �]˝] SXBTV
�]) RVBSU
� g]� STBTU

�������������������

g&�])] � q]�]y
R �]˙] SSBRY

S � g]� SBTUE TV

T �]˝] SXBVVE VW
�]˝] SXBWR
�]) RVBU[
� g]� STBUZ

U � g]+ RTBST
� g]+ SRBXE S[

V �]˙] SSBRV

W �]˙] WZBSR
�]˝] SXBUY
�]) RVBTW
� g]� STBTW

X � g]+ RXBU

Y �]�] VTBRS
�]˝] SXBV[
�]) RVBTX
� g]� STBUW

Z � g]+ RZBRU

R[ ��] SRBSSE ST

RR � n]�] STBVOX

	 g]+

]] RZBRWOTT RXZU



˝] k]å™D TU ^( ) �]` � n]^	]� œ] � œ] � k] 4� 	 k]
-ı]	]] �]]
]] 0�]� ` ı]�]^
]�] œ] � œ] �] œ]� ] R

- n]) ( n])	] � g]	] - n]) ı]]	]` �]+ ^	]� 
]]D
TV ^˙]�]	 k] �]+ �]�] a� ! -ı]	]` - t]�] œ] � k]
k&�]] ˛]]E 0�]	 k] /�]� ` �]�]]+` &` n+ - n])

0�]� ` �]�]]+` �]˘˘]` n+D �]+ ˙]]	]˝]] n+
^� 0�]	 k] ˙] k] a� ! � +] n+ �]+ �]˘] n+
- n]) 0�]	 k] � k] �]]˝ œ] /�]^
]4 �]˝]]�]™ ^� ˝ a]�]
�]` �]� `	] � ) k]D S TW &)-�]
] �]+
�]�] /�]^
]4 a+-] ˝]]^� �]]�¾] � ` �]+
�]]˝] ı g])` + k]B r0�]� ` 4� �]` +»` 	]+™
˝] k]å` ˙]]4�]`Ds T TX �]]�¾] � œ] 4�
- n]) ˙]�]+ ^
]�]] n+B r� k] 0� k] k&� œ]� k] ^˙]� k]
0	+ œ]	 k] � k]&] n+Ds U

TY /�] k� �]]& -^)�]^˝]�]]+ k� � g]� a](
	 k] ı]`
]]˝ a]�] � k] � a]ä]]^)�] � ` ^� �]+ �]`� a]
� ` 
]]�] 
 k] ˙]]	]] ˘]]+˝]] n+D � g]� a]( E �]`� a]
� ] 4� ˘ k]
]] ˛]]E �]�]) �] g+^&�] œ] k� $)
� k] �]+ �]]˝] ^!ı]]4 )�]˝]] ˛]]D V ı]`
]]˝ a]�]
	 k] 0� k] �]`� a] � ` 
]]�] 
 k] ˙]]	 k] � ` /˙]]O
ä]˝] k& &`D /�]^
]4 � g]� a]( ˙]]� ) �]+ t]
� k] 
]]�] 
 k] �]�]]D W TZ 	]` a� k&� a]�] �]`E X

˙] k] ı]+
]` �]]) �]`� a] k� ı]]�] )]˝] k� �]˝]
-]�]] ˛]]E � )`�] T[ ^� 
] k]� � o]ˇ])�]
- n]) -�]) � ] ^�]Ñ]�]� 
 k]� ) -]�]]D Y

U[ ˝]�] 0	+ œ]	 k] �]`� a] � ` 
]]�] 
]` - n])
�] g+^&�] œ] k� &( 	]]	 k] � ` )`˝] k� � a]˝]]O
^�]� 0� k] /	] � a]�]� g]&]) �]�]]
] œ] k� �]]˛]
�]
]�]
] k� � ı]å œ] � œ] 
]ı k]"]D Z UR /¢]O
( ]� � k] ^˙]�] ˙]�]+ 0� k] � ]# ı]) 
]"O
� ]�]] �]�]] ˛]]E �]+™ 4� �]]�] ˛]] - n])
0�]� œ] 4� 	]�]` � ì]� ˛]` R[ ^˙]�]� œ] -�]
˝]� � k] “/ 
]]�] 	]+™ )�]` �]�]` ˛]`D
US 0	+ œ]	 k] �]`� a] � k] �]+™ 0�] � ì] � œ] )�]
^&�]] �] œ]^� �]+ ^&	] �] g+^&�] œ] k� ˝�] k]+])

RZBTZ ��]]yE rR[[ ı] Ÿ]$Ds �]]	]` ) k]�]`
ı] Ÿ]$D -^˝]y �]RU k&� œ]D � �]] �]]�]&E r� `
ı]^¸�] t]Ds RZBURC S[BR � �]] r��]])�
� ì]Ds

� ` ˝ n]�]])` � ] ^&	] ˛]] R - n]) �]+ � ì] �]`
ı]]�] +` ˛]`D

S[ +�˝ k] k� ı]+
 k] ^&	] � a]�]+ k�
�]˝] ˙]�] t-ˇ k])] +` ˛]]E �]^)O

�]�] �]�]&
]`	]` � ì]� ı]) -]�]`D S 0�]	 k]
k&�]] ^� � ì]� ı]) )�]] ı]˝˛]) ı]+
 k] � k]

+"] a+-] n+D T S ˝]�] �]+ & n]å`O& n]å`
�]�] n]	] ı]˝])�] - n]) 0�] ˘ k]
 k] k� ı]]�] �]�]`
^˙]�]� k] �]`� a] � k] �] a+˝] ı�]]) ˛]] U - n])
0	]� k] � +]E r� k] Ü]� a] � k] � ì] � k] ^	]� ]
]O
� ) 
 k] �]4 Ÿ+ V - n]) +� œ] 	]+™ ı]˝]] ^�
0	+ œ]	 k] 0� k] � + t] )�]] n+Ds

T ˝]�] ı]˝])�] - n]) �]+ g&�])] ˘ k]
]]
� ì] � ` ˝])( ˘]
] ^&4D U � k] & k]	] œ]
�]]˛]O�]]˛] �]]�]	 k] 
]� k]E �]�]) g&�])] ˘ k]
]]
ı]˝])�] � k] ˝ k]ä] & n]å] - n]) � ì] ı])
ı]+
 k] ı] at+˘] �]�]]D V 0�]	 k] � a]� � ) � ì]
� œ] �] t]� ] ˝] k] 0� k] �]
]�]
] k� � ı] kå
^&�]]�]` ^&4E W �]�]) �]+ o-&) 	]+™
�]�]]D W ˝]�] �]�] n]	] ı]˝])�] �]` 0�] k�
ı]` k!Oı]` k! -] ı] at+˘]] - n]) � ì] k� o-&)
� a]�] �]�]]D 0�]	 k] �]+ t] �]
]�]
] k� � ı] kå
ı] kå a+4 k&� k]D X 0�]	 k] k&�]] ^� ˙] k]
� ı]å] �]`� a] k� ^�]) ı]) ˛]] �]+ g&�] k)
� ı]å œ] k� �]]˛] 	]+™ ˛]] �]_
� 4�
˝])( 
]ı k]"] a+-] )�]] ˛]]D Y ^( ) �]+
g&�])] ˘ k]
]] �]` ˙] k] � ì] ı]) ı]+
 k] ı] at+˘]]

˛]]E o-&) �]�]] - n]) 0�]	 k] k&�]] - n])
�]� `	] ^� �]]D Z � k] -�] ˝]� �]]�¾] � `
�]+ �]]˝] 	]+™ �]�]� k] ˛ k] ^� 0�]� ] �] k)
a+- œ] � œ] � k] •ä]&] + k]	]] ä]Î )` ˛]]D X

R[ /�]^
]4 � k] -ı]	 k] �]) 
] n]" �]4D
RR �]�]) �]^)�]�] ) k]˝]` a+ “/ � ì] k�

�]]+) +` �]å` )+`D ˙]�] 0�]	 k]
) k]˝ k]O) k]˝ k] � a]� � ) � ì] k� o-&) �] t]� ]E
RS ˝] k] �] k( & � ı] kå ı]+	 k] & k] ��]� “] g&˝] œ]
� k] k&�]]D Y 4� 0�] ˙]�]+ � n]# ] ˛]] ˙]+ t]
�]`� a] � ] ^�]) ˛]] - n]) g&�])] �]+ t] � n]# ]

-ˇ�]y RZ
R �]�] VTBV

˙]� RSBR[
� g]+ S[BSV

S � g]+ S[BTR
� g]+ SRBSU

T ^	]� “] RSBUW
^�] ZBRS
�]˙] TUBS[

U ˙]� RSBR[
Ü]� RBX

V � g]+ XBRT
� g]+ ZBSS

W ��] SRBSSE ST
�]˝] SXBVXOW[
�]) RVBUTOUW

X � g]+ TBRE S
� g]+ XBV[OVS

Y � g]� STBVVE
VW

Z � g]+ S[BX

R[ �]�] VTBZ

�������������������

g&�])] � q]�]y
R � g]+ RZBRU

�������������������

-ˇ�]y S[
S �]˝] SYBR

�]) RWBRE S

T � g]� SUBROT

U � g]+ RTBST
� g]+ RZBSW
� g]+ SRBSU

V � g]+ RZBURE US

W � g]+ RZBU[

X �]˙] RWBR[
�]˝] RWBSR
Ü k]
] SBSX

Y �]) RWBV

RXZV 	 g]+

]] RZBTUQS[BRS



˛]] ˙]+ t] 0�] k� ı n]) ˛ k]D RT 0	+ œ]	 k] �]^)O
�]�] � k] � +]E r˝ g] �] œ] ) k] )+` n+Hs 0�]	 k]
0	]� k] � +]E r� k] � k] k) Ü]� a] � k] 
 k] �]4 Ÿ+ - n])
� Ÿ] 	]+™ ˙]]	]˝]` ^� 0	+ œ]	 k] 0� k] � + t] )�]]
n+Ds RU �]+ � +	 k] k� �]]& ˙]�] �]+

� a]å` ˝] k] �]`� a] �]+ t] �]å] ˛]]E �]�]) �]+ 0� k]
k&�]� ) ı]+˘]]	] 	]+™ ı]]�]`D R RV �]`� a]

	 k] 0�]� k] � +]E r˝ g] �] œ] ) k] )+` n+H ˝ g]
^� � k] gt%æ )+` n+Hs �]^)�]�] 	 k] 0� k] �]]
]`
�]�]�]� ) � +]E r�]] “/E -�]) ˝ g] 0� k] 0# ]O
� ) 
 k] �]�]] n+ ˝] k] � a]� k] �]˝]] k& ^� ˝ g]	 k] 0� k]
� + t] )�]] n+ - n]) � Ÿ] 0� k] 
 k] ˙]] t1 �]`Ds
RW �]`� a] 	 k] 0�]� k] � +]E r�]^)�]�]Is ˝]�]
�]^)�]�] 	 k] ı]` k! � a]å� ) /ì]]	]` � œ] � +]E
r)��] k]�]`Is L^˙]�]� ] �]˝]
]�] n+E r� a]Í IsM
RX �]`� a] 	 k] 0�]� k] � +]E r� a]�]� k] ^
]ı]"`
�]˝] )+ /�]^
]4 ^� � Ÿ] -�]` ˝]� ^ı]˝]]
k� ı]]�] 1 ı]) 	]+™ �]�]]D �]�]) ˙]]� )

� k] k) �]]/�] œ] � k] � +E S F� Ÿ] -ı]	 k] ^ı]˝]] - n])
˝ a]�+] k) ^ı]˝]] - n]) -ı]	 k] ı])� k]��]) T - n])
˝ a]�+] k) ı])� k]��]) k� ı]]�] 1 ı]) ˙]] )+]
gt+DGs U RY �]^)�]�] �]�]&
]`	]` ˘ k]
] œ] k�

ı]]�] �]�]` - n]) 0	]� k] � +]E r� Ÿ]	 k] Ü]� a] � k]
k&�]] n+Is - n]) 0	 œ+ �]˝]]�]] ^� �]`� a] 	 k]

0�]� k] �]]O�]] � +] n+D V

RZ 0�]` ^&	] �]]	]` +�˝ k] k� ı]+
 k]
^&	]E �]]�] k� �]�]�] ˘ k]
 k] �] g+^&�] œ] k�
$) � k] &)�]]ä k] � o]& � ) k� �]) k� o-&)
˛ k]D 
 k]^� 	] &)�]]ä k] � o]& + k]	 k] k� �]]�]˙ g]&
�]`� a] 0	] k� �]`˘] -] �]å] a+-] - n]) 0	]� k]
� +]E r˝ a]� œ+ �] o]^˝] ^�]
 k]Ds W S[ �]+
� +	 k] k� �]]& 0�]	 k] 0	 œ+ -ı]	 k] +]˛] - n])
-ı]	]` ı]�]^
]�] t] ^&�]]�]™D X ˝]�] ˘ k]
 k] Ü]� a]
� k] k&�]� ) � k]+& � a]�] a+4D Y SR �]`� a]
	 k] 4� �]]) ^( ) 0	]� k] � +]E r˝ a]� œ+ �] o]^˝]
^�]
 k]D Z ˙ n]� k] ^ı]˝]] 	 k] � a]� k] � k]˙]] n+E R[ � Ÿ] �]`
˝ a]� œ+ � k]˙]˝]] gt+Ds RR SS �]+ � +	 k] k�
�]]& 0�]	 k] 0	] ı]) gt( � ] - n]) 0	]� k] � +]E

rı])� k]��]) � ` ı]^�]¾] �]_˝] ı]]- k]D R

ST -�]) ˝ a]�] ^� �]` � ] ı]]ı] �]](
� ) k]� k]E ˝] k] 0� k] �]]( � ) ^&�]] ˙]]4�]]D
˝ a]�] ^˙]�]� ] ı]]ı] �]]( 	]+™ � ) k]� k]E 0�]� ]
ı]]ı] 	]+™ ^�] k"�]]Ds

SU �]�]) ˙]�] �]`� a] -]�]] ˛]]E ˝]�]
˛] k]�]] S ˙] k] 0	] �]])+ œ] � œ] � k] 4� ˛]]
- n]) ˙ a]å�] t] � +
]]˝]] ˛]]E ˘ k]
] œ] k�
�]]˛] 	]+™ ˛]]D SV /�]^
]4 g&�] k) ˘ k]
] œ]
	 k] 0� k] �]˝]]�]]E r+�]	 k] Ü]� a] � k] k&�]] n+Is
�]�]) ˛] k]�]] 	 k] 0	]� k] � +]E r˙]�] ˝]� � Ÿ]
0�] k� +]˛] œ] � œ] � `
] œ] k� ^	]�]]	] 	] k&�]

 gt] - n]) 0	]� œ] -ı]	]` t0�]
]` 	] $]
 gt]
- n]) 0�]� ` ı]�]
]` � œ] -ı]	]] +]˛] $]
]O
� ) 	] k&�] 
 gt]E T ˝]�] ˝]� � Ÿ] �]� `	] 	]+™
� tÎ �]]Ds

SW k4�]] a+-] ^� -]# ^&	] �]]& ˘ k]
 k]
^( ) � k] �]) k� o-&) ˛ k] - n]) ˛] k]�]]
�]` 0	] k� �]]˛] ˛]]D ˝]�] �]) k� &)O
�]]ä k] � o]& + k]	 k] k� �]]�]˙ g]& �]`� a] 0	] k�
�]`˘] -] �]å] a+-] - n]) 0	]� k] � +]E
r˝ a]� œ+ �] o]^˝] ^�]
 k]Ds U SX /�] k� �]]&
0�]	 k] ˛] k]�]] � k] � +]E r-ı]	]` t0�]
]` � k] k)
+]˛] œ] ı]) 
]�]]� ) k&�] - n]) -ı]	]]
+]˛] � k])` ı]�]
]` � œ] 
]�]]� ) k&�]D �]�
� )	]] ! k]å k& �]_
� �]� `	] � )Ds
SY ˝]�] ˛] k]�]] 	 k] 0�]� k] � +]E r k+ � k] k)
Ü]� a]E k+ � k] k) ı])� k]��])Is SZ �]`� a] 	 k]
0�]� k] � +]E r�]] ˝ g] /�]^
]4 �]� `	] � )
)+] n+ �] œ]^� ˝ g]	 k] � a]� k] k&�]] n+H � a]�]`
Ÿ+ � k] ^˙]	+ œ]	 k] k&�]] 	]+™ ^( ) �]` �]� `	]

� )˝ k] Ÿ+Ds
T[ �]˘] ˝] k] �]+ n+ ^� �]`� a] 	 k]

˘ k]
] œ] k� �]]�]	 k] - n]) �]` �] a+˝]O� k] ˘]�]˝� ])
^� 4 ˙] k] /�] �] �) � œ] 	]+™ ^
]� k] �]4D V

TR �]�]) ˙] k] ^
]� k] �]4 Ÿ+ � k] /�]^
]4
^
]� k] �]4 Ÿ+ ˝]]^� ˝ a]�] �]� `	] � ) k] ^�
�]`� a] +` ı])� k]��]) � ] � k]"]E �]�]`+ n+ - n])

-ˇ�]y S[
R � g]� SUBRVE

RW
� g]� SUBT[E
TR
� g]+ SRBU

S �]˝] SYBR[

T R a� ) RRBT
/( RBRX
a� �] RBT

U � g]+ RUBSY
� g]+ RWBSY

V � g]� SUBZE R[

W � g]� SUBTW

X � g]+ RZBTU

Y � g]+ RWBSS

Z � g]� SUBTW

R[ �]�] WRBR
� g]+ VBTW

RR �]˝] SYBRZE S[
� g]+ RXBRY

�������������������

g&�])] � q]�]y
R Ü k]
] SBSE U

S � g]+ RRBRW

T � g]+ RZBTU

U � g]+ S[BRZ

V � g]+ SRBSV

	 g]+

]] S[BRTOTR RXZW



�]� `	] � )	 k] � ` �]˙]+ � k] 0�] k� 	]]�] � k]
•ä]&�]` ı]]- k]D R

SR /�] k� �]]& 4� �]]) ^( ) �]`� a]E
^˝]^�]^)�]]�] �]`
] k� ^� 	]] k)

˘ k]
] œ] k� �]]�]	 k] Ü]� " a+-]D �]+ /�]
˝])+ Ü]� " a+-]D S k4�]] a+-] ^�
�]�] n]	] ı]˝])�]E ˛] k]�]] L˙] k] ˙ a]å�] t] � +O

]]˝]] ˛]]ME S �]
]`
] k� � ]	]] � ] 	]˝]O
	]4
]E T ˙]�&` k� � k] k" U - n]) �]`� a] k� & k]
- n]) ˘ k]
 k] 4� O�]]˛] ˛ k]D T �]�] n]	] ı]˝]O
)�] 	 k] 0	]� k] � +]E r� Ÿ] �]!
]` ı]� åO
	 k] ˙]] )+] gt+Ds 0	+ œ]	 k] � +]E r+�] �]`
˝ k] k) �]]˛] ˘]
]˝ k] Ÿ+Ds � k] �]]+) ^	]� 
 k] - n])
	]]�] ı]) �]�]]) + k] �]4E �]�]) 0�] )]˝]
0	] k� +]˛] a� ! 	]+™ 
]�]]D V

U ˙]�] � a]�]+ + k]	 k] 
]�]` ˝]�] �]`� a]
^� 	]] k) ı]) -]� ) �]å] + k] �]�]]D �]�])
˘ k]
] œ] 	 k] 	]+™ ı]+˘]]	]] ^� �]+ �]`� a] n+D W

V ˝]�] �]`� a] 	 k] 0	]� k] ı g]!]E r�]˘˘] k]E �]]
˝ a]�+] k) ı]]�] �]]	 k] k� ^
]4 a� ! n+Hs�
0	+ œ]	 k] � +]E r	]+™Is W 0�]	 k] 0	]� k]
� +]E r	]]�] k� &]�]™ ˝])( ˙]]
] $]
] k]
- n]) ˝ a]� œ+ a� ! �]!^
]�] t] ^�]
 œ]�]`Ds ˝]�]
0	+ œ]	 k] ˙]]
] $]
]] - n]) 0�]� œ] k%) �]])`
�]!^
]�] t] -] t( �]™ - n]) � k] ˙]]
] � k] �]™˘]
	] ı]]4D X X ˝]�] 0�] ˘ k]
 k] 	 k]E ^˙]� k] �]`� a]
ı�]]) � )˝]] ˛]] Y ı]˝])�] � k] � +]E r�]+ ˝] k]
Ü]� a] n+Is ˙]�] �]�] n]	] ı]˝])�] 	 k] � a]	]] ^�
�]+ Ü]� a] n+ ˝] k] 0�]	 k] � ı] kå ı]+	 k]� �] œ]^�
�]+ 	 o]� k] �]&	]� ˛]] - n]) �]`
] � œ] g� &
ı]å]D Y �]�]) g&�] k) ˘ k]
 k] ! k]"` 	]]�] � œ]
�]!^
]�] œ] � k] �])] ˙]]
] �]™˘]˝ k] a+4 -]4
�] œ]^� � k] ^� 	]] k) � k] ä�]]&] g&) 	]+™ ˛ k]E
� )`�] T[[ a( " � � ` g&)` ı]) +` ˛ k]D

SRBV � �]] r�]!^�]�] t] Ÿ+Ds SRBX � �]]
r� �] ^�]4Ds � �]] r� �] � ı]å œ] � œ]Ds SRBY
�� )`] Z[ �]`yC �]]yE r� )`] S[[ +]˛]Ds
-^˝]y �]RU k&� œ]D

Z ˙]�] � k] ^� 	]] k) ı]) -]4E ˝] k] 0	+ œ]	 k]
k&�]] ^� ˙]
]˝ k] � k]�]
] œ] ı]) �]!^
]�] t] )�]`
a+ “/ Ÿ+ - n]) ) k]"` �]` n+D R[ �]`� a] 	 k]

0	]� k] � +]E r˝ a]�]	 k] -�]`O-�]` ˙] k] �]!O
^
]�] t] ı]� å` Ÿ+ 0	]� œ] � k] a� ! 
 k] -]- k]Ds
RR ˝]�] �]�] n]	] ı]˝])�] 	]]�] ı]) ˘]æ]
- n]) �]!^
]�] œ] � k] �])] ˙]]
] �]™˘] 
]]�]]E
^˙]�]� œ] RVT �]å` �]!^
]�] t] ˛]™D �]�])
/˝]	]` ä�]]&] �]!^
]�] t] + k]	 k] k� �]]�]O
˙ g]& �]+ ˙]]
] ( "] 	]+™D RS �]`� a] 	 k]
0	]� k] � +]E r-]- k]E 	]]�˝]] � ) 
] k]Ds

 k]^� 	] ˘ k]
] œ] � œ] � k] ^� �]` 	 k] �]` �]+ ı g]!	 k]
� ` ^+��]˝] 	]+™ � ` ^� r˝ g] � n]	] n+Hs
�] œ]^� � k] ˙]]	]˝ k] ˛ k] ^� �]+ Ü]� a] +` n+D
RT �]`� a] 	 k] ) k]"` 
]` - n]) 0	 œ+ &`D ^( )
0�]	 k] �]!^
]�] t] �]` 0	 œ+ &™D RU /�]
˝])+ �]`� a] �] k) a+- œ] � œ] � k] •ä]&] + k]	 k] k�
�]]& ˝]`�])` �]]) R -ı]	 k] ˘ k]
] œ] � k] ^&�]]�]`
^&�]]D

RV ˙]�] � k] 	]]�˝]] � ) ˘ a] k� ˝] k] �]`� a] 	 k]
�]�] n]	] ı]˝])�] � k] � +]E r�]�] n]	]E � g]+		]]
k� � k] k"E �]] ˝ g] /	]� k] ä�]]&] � a]�]� k] ı�]])

� )˝]] n+Hs ı]˝])�] 	 k] 0�]� k] � +]E r+ t]
Ü]� a]E ˝ g] ˙]]	]˝]] n+ ^� � a]� k] ˝ a]�]� k] ^� ˝]	]]
ı�]]) n+Ds �]`� a] 	 k] 0�]� k] � +]E r� k] k)
� k]�	] œ] � k] ^�]
]]Ds S RW �]`� a] 	 k] g&�])`
�]]) 0�]� k] � +]E r�]�] n]	]E � g]+		]] k� � k] k"E
�]] ˝ g] � a]�]� k] ı�]]) � )˝]] n+Hs ı]˝]O
)�] 	 k] � +]E r+ t] Ü]� a]E ˝ g] ˙]]	]˝]] n+ ^�
� a]� k] ˝ a]�]� k] ^� ˝]	]] ı�]]) n+Ds 0�]	 k] ı]˝]O
)�] � k] � +]E r˘])�]] k+ � ` ˝])+ � k])` ! k]"`
� k]å œ] � ` k&�]�]]
] � )Ds T RX �]`� a] 	 k]
˝]`�])` �]]) 0�]� k] � +]E r�]�] n]	]E � g]+		]]
k� � k] k"E �]] ˝ g] � a]�]� k] ı�]]) � )˝]] n+Hs

�]+ � a]	]� ) ı]˝])�] a&�]` a+-] ^� 0�]	 k]
˝]`�])` �]]) 0�]� k] ı g]!] ^� F�]] ˝ g] � a]�]� k]
ı�]]) � )˝]] n+HG /�]^
]4 ı]˝])�] 	 k] 0�]� k]
� +]E rÜ]� a]E ˝ g] �]�] a� ! ˙]]	]˝]] n+D ˝ g] �]+

-ˇ�]y S[
R � g]+ TBRV

� g]+ VBSU
Rı]˝] RBYE Z
R� g]+ VBRT

�������������������

-ˇ�]y SR
S � g]+ RRBRW

� g]+ S[BSU

T � g]+ RBUV

U �]˝] UBSR

V � g]� VBUE V

W � g]� SUBRVE
RW
� g]+ S[BRRE RU

X � g]� VBUE W

Y � g]+ RTBST
� g]+ RZBSW
� g]+ S[BS

�������������������

g&�])] � q]�]y
R � g]+ S[BRZE SW

S � g]� SSBTS
Ü k]
] S[BSY
Rı]˝] VBSE T

T Ü k]
] RBRV
/ì] RTBS[
Rı]˝] SBSV

RXZX 	 g]+

]] SRBRORX



�]` ˙]]	]˝]] n+ ^� � Ÿ] ˝ a]�]� k] ^� ˝]	]] ı�]])
� )˝]] gt+Ds �]`� a] 	 k] � +]E r� k])` ! k]"`
� k]å œ] � k] ^�]
]]D R RY � Ÿ] ˝ a]�]� k] �]˘]O
�]˘] � +˝]] gt+E ˙]�] ˝ g] ˙]�]]	] ˛]] ˝] k]
� a]& � ı] kå ı]+	]˝]] ˛]] - n]) ˙]+ t] ˘]] k+
�]+ t] ˙]]˝]] ˛]]D �]�]) ˙]�] ˝ g] � g]æ] + k]�]]E
˝] k] ˝ g] -ı]	 k] +]˛] -]� k] �]æ]4�]] - n])
� k] “/ g&�])] -]&�]` ˝ a]� k] � ı] kå ı]+	]]4�]]
- n]) ˙]+ t] ˝ g] 	]+™ ˘]] k+�]] �]+ t] ˝ a]� k] 
 k]
˙]]4�]]Ds RZ 0�]	 k] �]+ �]˝]]	 k] k� ^
]4
k4�]] � +] ^� �]+ ^� �] ˝])+ � ` �] n]˝]

�])� ) ı])� k]��]) � ` �]^+�]] � k)�]]D �]+
� +	 k] k� �]]& �]`� a] 	 k] 0�]� k] � +]E r� k] k)
ı]` k! ˘]
]˝]] )+Ds S

S[ ˙]�] ı]˝])�] � a]å] ˝] k] 0�]	 k] 0�]
˘ k]
 k] � k] -]˝ k] k&�]] ^˙]� k] �]`� a] ı�]]) � )˝]]
˛]]D T �]+ �]+` ˘ k]
]] ˛]] ^˙]�]	 k] �]]�] k�
�]]	 k] k� �]˝] �]`� a] k� �]`	 k] ı]) � a]� � )
0�]� k] ı g]!] ˛]]E rÜ]� a]E �]+ � n]	] n+ ˙] k] ˝ a]� k]
ˇ] k]�]] k&� ) ı]� å�]]4�]]Hs SR ˙]�]

ı]˝])�] � ` 	]ä]) 0�] ˘ k]
 k] ı]) ı]å`E ˝] k]
0�]	 k] �]`� a] � k] ı g]!]E rÜ]� a]E /�] -]&�]` � ]
�]] + k]�]]Hs SS �]`� a] 	 k] 0�]� k] � +]E
r-�]) � k])` �])ä]` n+ ^� �]+ � k] k) -]	 k]
˝]� ) k+E ˝] k] ˝ a]� k] /�]� k] �]]H ˝ g] � k] k)
ı]` k! ˘]
]˝]] )+Ds ST /�]^
]4 �]]/�] œ]
� œ] �]+ �]]˝] n( 
] �]�]` ^� �]+ ˘ k]
]] 	]+™
�] k)�]]D �]�]) �]`� a] 	 k] 0�]� k] �]+ 	]+™ � +]
˛]] ^� �]+ 	]+™ �] k)�]] �]_
� �]+ � +] ˛]]
^� r-�]) � k])` �])ä]` n+ ^� �]+ � k] k) -]	 k]
˝]� ) k+E ˝] k] ˝ a]� k] /�]� k] �]]Hs

SU �]+ �]+` ˘ k]
]] n+ R ˙] k] /	] �]]˝] œ] � `
�]�]]+` k&˝]] n+ - n]) ^˙]�]	 k] � k] �]]˝ œ] ^
]�]`
Ÿ+ - n]) +�] ˙]]	]˝ k] Ÿ+ ^� 0�]� ` �]�]]+`

�]˘˘]` n+D
SV &)-�]
] k4� k] - n]) �]` �] a+˝]O� k]

� ]�] Ÿ+ ˙] k] �]`� a] 	 k] ^� 4 ˛ k]D -�]) 0	]
�]] k) � ]�] œ] k� �]] k) � œ] 4� O4� �]]˝] ^
]�]`
˙]]˝]`E ˝] k] � Ÿ] �]�]�]˝]] gt+ ^� ˙] k] �] �) ^
]� k]
˙]]˝ k] � k] ı g])` a&^	]�]] � œ] �]` 	]+™ �]�]]˝ k]D S

-ˇ�]y SR
R � g]+ R[BRUE RV

S �]˝] RZBSY
� g]+ RSBSW
Ü]� RUBU

T � g]+ RTBST
� g]+ S[BS

�������������������

g&�])] � q]�]y
R � g]+ RTBST

� g]+ RZBSW
� g]+ S[BS
� g]+ SRBX

S � g]+ S[BT[E TR

Ü k]^�]˝] œ] k� � ]�]
�]]) o]�]

R ^˛]� a]^( � a]�] k� 	]]�] LROVM

a&^	]�]] k� � k]	 k]O� k]	 k] ˝]� �]�]]+ LWOYM

�]`� a] ��]� “] 0#] ^�]�]] �]�]] LZORRM

˘ k]� k] 4� �]� �]& � k] /� ¹] + k]˝ k] ˛ k] LRSORUM

�] g+&] � ` ˙]�]+ �]^¢]�]]+ ˘ a]	]] �]�]] LRVOSWM

S ^ı]	˝ k] a� �˝] k� ^&	] ı]^�]¾] �]_�˝] t0 k$�]`
�]�]` LRORTM

ı]˝])�] � ] �]]
]�] LRUOTWM

�]]
]�] � a]	]� ) �] k]�] � &�] 0#]˝ k] Ÿ+ LTXOURM

TE[[[ � ] ]ı]^˝]��]] LURM

�]�]`+` -]ı]�] � œ] � o]�]^˝] � )˝ k] Ÿ+ LUSOUXM

T ı]˝])�] � t]�] kå ^�]�]])` � k] #`�
� )˝]] n+ LROR[M

� a]� n]�]]	] k� � o]�] œ]�]]� k] ])]�] k& k� ı]]�]
ı]˝])�] � ] �]]
]�] LRROSWM

F�]] a� ! ı]+� k] ˙ n]�]] � ) ^&�]]
˙]]4�]]G LSRM

� g]�]] ˙ n]�]] �]^�]
�]�]�˝]] LSSM

U ı]˝])�] - n]) � g]+		]] ^�])�˝]]) LROUM

^�]��]]�] � )	 k]�]]� k] -]&�]` VE[[[ + k]
�]4 LUM

�]+]�]�]] k� �]]�]	 k] � a]� &�]] LVOSSM

	 g]+

]] SRBRYQÜ k]^�]˝] œ] �]]) o]�] RXZY



F+�] ] k]�]	]] 	]+™ ! k]å �]� ˝ k]G LS[M

^	]$)˝]] k� ^�]4 Ü]]˛ “]	]] LSTOTRM

˘ k]� k] -ı]	]` ˘]`ä œ] -]ı]�] � œ] ] t]"˝ k] ˛ k] LTSOTXM

V +	]	�]]+ - n]) �]( `)] LRORRM

Ü k]^
]˝] � “/ ˘]�]˝� ]) � )˝ k] Ÿ+ LRSORWM

˙ k]�] � œ] - n]) ^( ) -]ä]]& ^� 4 �]4 LRXOSR� M

^( ) � k] �]+]�]�]] k� �]]�]	 k] LSR�]OTSM

F o/�]]	] œ] k� ]˙]]�] ı])� k]��]) � ` -]�]]
�]]	]	]]G LSZM

�]�]�]`4�] � ` �]�]]+ LTTOU[M

�])O�]) Ü]˘]]) LURE USM

W � k]�]] k� ^�]4 �]]˝] -]&�]` ˘ a]	 k] �]4 LROXM

_�˝]( 	 a]�] ı]) •	]&] � ` ]]˝ œ] � +	 k] � ]
/�]ä]]�] LYORVM

X �]+]�]�]] k� �]]�]	 k] _�˝]( 	 a]�] � ]
�]]
]�] LROVTM

a� �]^ı]˝]]- œ] � ] & n]) LSORWM

� g]�]] 4� -� a]�]]C /�])]4�] 	 k]
� g]—˝]ı g]˙]] � ` LRXOUTM

ı])� k]��]) o/�]]	] k� ]	]]4 � o]^&) œ] � œ] 	]+™
)+˝]] LUUOV[M

_�˝]( 	 a]�] � k] ı]˝˛]) œ] � k] �]]) $]�]]
�]�]] LVUOW[M

Y ä a]��] %]	 k]�]]�]] �]]1 �] LROTM

�]]�]^)�]] � œ] ^( ^�]ıı a]�] � k] -˘ k! 	]˝]`˙ k]
^�]� k] LUORTM

ı]˝])�] - n]) � g]+		]] �]]�]^)�]] � k]˙ k]
�]4 LRUORXM

�]�] n]	] ı]^�]¾] �]_�˝] �])`&	 k] � ` � k]^�]�]
� )˝]] n+ LRYOSVM

/^˛]�] k]^ı]�]] � ] �] k]˙]] LSWOU[M

Z �]]1 �] &^�]�� k� )]�˝ k] ı]) LROZM

+	]	�]]+ � k] �]]1 �] � ` �]&& � )	 k] � k]˙]]
�]�]] LR[ORZ� M

�]]1 �]E &^�]�� � œ] �]`� a] � ] Ü]˘]])
� )˝]] n+ LRZ�]OSVM

�]]1 �] �]Î �]� k]�] �]�]] LSWOTRM

ı]˝])�] 	 k] k4^	]�]]�] � k] #`� ^� �]] LTSOTVM

&^)�]]^&�] & k])� ]�] •ä]&] � ` �]�]` LTWOUTM

R[ a� )	 k]^�]� a]�] � k] ^�]�]] &� “]	] LROYM

ı]˝])�] 	 k] � a]Ã �]]	 k] �]4 ˙]]	]�]) œ] � ] &� “]	]
k&�]] LZORWM

ı]˝])�]E a� )	 k]^�]� a]�] k� �]) �]�]] LRXOTTM

0�]	 k] � n])O�] g+^&�] œ] � k] � a]�]�]])`
� a]	]]�]` LTUOUTM

rı])� k]��]) � k]&�]]�] 	]+™ � )˝]]s LTUE TVM

� n])O�] g+^&�] œ] � k] ı]^�]¾] �]_�˝] ^�]�]`C
0	+ œ]	 k] ]ı]^˝]��]] ^�]�]] LUUOUYM

RR ı]˝])�]E Ü k]^
]˝] œ] k� ı]]�] �]]) �]]˝]] n+ LRORYM

])	]]]�] - n]) �]]1 �] �]`^)�]] k�
o-˝]]^� �]] � œ] LRZOSWM

˘ k]� k] ı]+�]` ]]) �]�]`+` � +�]]4 LSWM

-�] a]�] -� ]�] � ` �]^�]
�]�]]�]`
� )˝]] n+ LSXOT[M

RS �]] g� ] � ] � ˝�]C ı]˝])�] ˙ k]�] � œ] LROVM

ı]˝])�] ˘]�]˝� ]) � k] -]ä]]& a+-] LWORZM

��]� “] g&˝]E k+) k] k&�] � k] �]])˝]] n+ LS[OSVM

RT ])	]]]�] - n]) �]]1 �] ^�]�]	])` ]	]]4
�]4 LROTM

a� Ü a]�] � œ] � k]�]] LUORSM

^ı]^�]^&�]] k� o-˝]]^� �]] � œ] ı] n]� a]�] � ]
�]]
]�] LRTOURM

�]^�]
�]�]]�]` � œ]E g&�] k) )]
 �" œ] k� ı]]�] ˙]]	 k]
� ` -]�]] LUSOVSM

RU / a� ^	]� a]�] � œ] ˝])�� ` - n]) ^�]) k]ˇ] LROXM

� a]�¾]] � œ] 0	 œ+ k&�]˝]] �]�]�]] �]�]] LYORYM

ı] n]� a]�] ı]˝˛]) œ] � k] �]] k) ˙]]	 k] k� ]]�]˙ g]& ]˘]
�]�]] LRZE S[M

� o]$^�]�] œ] � k] �]ä] g]˝] ^� �]] �]�]] LSROSTM

�]`^)�]] k� o-˝]]^� �]] �] n]" �]4 LSUOSYM

RV �]˝]	 k] � k] � k]� ) o-˝]]^� �]] � œ] ]+�] LRE SM

�]�]�]] �]Î �]� k]�] ı] at+˘]] LTOVM

Ü]]˘]`	] œ] - n]) Ü k]^
]˝] œ] � `  n]#� LWOSRM

�]]�]` ^	]� ]�] � ` ^˘]¹` LSSOSZM

� g]	] � k] g&) )+ k] LSYE SZM

^˘]¹` � k] � o]$^�]�] œ] � ] + n]�]�]] ]æ] LT[OTVM

ı] n]� a]�] - n]) ])	]]]�] -�]�]O-�]�] )]�˝ k]
˘]�] ^&4 LTWOURM

RXZZ Ü k]^�]˝] œ] �]]) o]�]



RW ı] n]� a]�] ˝]`� a]^˛]� a]�] � k] ˘ a]	]˝]] n+ LROVM

&� “]	] � œ] �]^� a&^	]�]] � ] -]&�]`
^&�]] LWOR[M

^( ^�]ıı]` � œ] � a]^&�]] ^�]��]]�]`
]	]˝]` n+ LRRORVM

ı] n]� a]�] - n]) �]`�]]�] � k] ˙ k]�] LRWOSUM

˙ k]�]) - n]) 0�]� ] �])]	]] ]ı]^˝]��]]
� k]˝]] n+ LSVOTUM

ı] n]� a]�] � +˝]] n+E -^ˇ]� ])` �]]( `
�] t]� œ] LTVOU[M

RX ı] n]� a]�] - n]) �]`�]]�] ^˛]��]� a]	]` k� � œ] LROZM

ı] n]� a]�] - n]) �]`�]]�] ^])`�]] � œ] LR[ORVM

ı] n]� a]�] 4˛ k]	�] � œ] LRWOSS� M

-^)� a]ı]� a]�] � œ] ı] n]� a]�] � ] �]]
]�] LSS�]OTUM

RY a� •)˛] � œ] ı] n]� a]�] � ] Ü]˘]]) LRORXM

�]`^)�]] k� o-˝]]^� �]] �] n]"˝]] n+ LRYOSSM

ı] n]� a]�] �]�]]^˝]�]] - n]) gÌ ^�]�]] k� ^�]4
^	]� �]] LSTM

a� �]�] �]�˝]] -ı a]��] k]�] � ` �]&& � `
�]�]` LSUOSYM

RZ ı] n]� a]�] /^( � a]�] � œ]C a� ! �] k]�] œ] � ] & k]]])]
]ı]^˝]��]] LROXM

ı] n]� a]�] 	 k] � + t]O� + t] ^�]�]]�]] LYOR[M

a&
" ��]� “] g&˝] œ] k� &]& k] k� ]]�]˙ g]&
� ]�]�]]]` LRROS[M

/^( � a]�] � œ] o&�]] LSROURM

S[ ı] n]� a]�] �]^� a&^	]�]] - n]) � g]	]]	] � œ] LROWM

¾] k]-]�] � œ] � a]˝ a]� a]�] •ä]&] ^� �]] �]�]] LXORSM

¾] k]-]�] � k] �]`� k]˝ a]�] ˝]� � ] �]( ) LRTORWM

ı] n]� a]�] /^( � a]�] k� Ü]]˘]`	] œ] � k] ^�]�]] LRXOTYM

�])O�]) ^�]�]]	]] LS[M

F k&	 k] � œ] ä�]]&] � a]�]` n+G LTVM

SR �]Î �]� k]�] k� �]( ) ı]) LRORUM

� k] �]Î �]� k]�] ı] at+˘ k] LRVORZM

ı] n]� a]�] Ü]]˘]`	] œ] � ` �]�]]+ �]]	]˝]] n+ LS[OSWM

� o]^&) � œ] o&�]]C ı] n]� a]�] ^�])�˝]]) LSXOTWM

0� k] �]`å � k] ]]˝] � )	 k] � ` /˙]]ä]˝]
^�]�]` LTXOU[M

SS ı] n]� a]�] �]`å k� �]]�]	 k] �]( ] “/ k&˝]] n+ LROSRM

ı] n]� a]�] ) k]�]` 	]]�]^)� ˝]] � ] /�˝ k]�]]�]
� )˝]] n+ LSSOSZM

�]+]�]�]] /� ¹] a+ “/ LT[M

ST ı] n]� a]�] �]+]�]�]] k� �]]�]	 k] ] k]�]˝]] n+ LROR[M

ı] n]� a]�] � k] Ü]� a] 	 k] ^+��]˝] &` LRRM

ı] n]� a]�] k� � ˝�] � ` �]]^ä]�] LRSOSSM

ı] n]� a]�] � k] n� �]^)�]] � k] ˙]]�]] �]�]] LSTOTVM

SU ı] n]� a]�] ı]) /�]ä]]�] LROZM

k( ^�]��] k� �]]�]	 k] ı] n]� a]�] �]( ] “/
k&˝]] n+ LR[OSRM

ı] n]� a]�] � ] � a]� &�]] & k] �]]�] ˝]� "]�] ^&�]]
�]�]] LSSOSXM

SV k( �˝ a]�] k� �]]�]	 k] ı] n]� a]�] � ] � a]� &�]] LRORSM

r� Ÿ] �]î]]" � k] ( ^)�]]& � )˝]] gt+Is LRRM

k( �˝ a]�]E )]˙]] -^á]ıı]] � k] �]�]]+O�]�]^�])]
� )˝]] n+ LRTOSSM

ı] n]� a]�] -^á]ıı]] k� �]]�]	 k] LSTOSXM

SW ı] n]� a]�] -^á]ıı]] k� �]]�]	 k] �]( ] “/ ı k]�]
� )˝]] n+ LRORRM

ı] n]� a]�] ]˝]]˝]] n+ ^� �]+ n� � k] �]�]`+`
]	]] LRSOSTM

k( �˝ a]�] - n]) -^á]ıı]] 	 k] ��]] � +] LSUOTSM

SX ı] n]� a]�] ˙]+]ä] � k] ) k]�] ˙]]˝]] n+ LRORSM

˙]+]ä] ˝ g]( ]	] � œ] LRTOTYM

˙]+]ä] g"" �]�]] LTZOUUM

SY �]]�"] k� ^� 	]] k) ˙]] ı] at+˘ k] LROWM

ı a]]^�]� a]�] � ] ^ı]˝]] ]`�]])` � k] #`�
a+-] LXOR[M

) k]�] � ` ˝])( LRRORWM

) k]�] � œ] ı] n]� a]�] �] g+^&�] œ] � k] ]]˝]
� )˝]] n+ LRXOSZM

ı] n]� a]�] & k] �]]�] ˝]� ^	]$)˝]] � k] Ü]˘]])
� )˝]] n+ LT[E TRM

Ü k]^�]˝] œ] �]]) o]�] RY[[



R ı�]] k) ^˛]� a]^( 
 a]�]E ˙]�] � k] �]`� a] 	 k]
� k]�]] � )	]` � a]Î � ` ˝]�] � k] 0�]	 k] ˙] k]O

˙] k] � ]�] ^� 4 - n]) �]]˝ œ] ^�]�]]�]™E �]+
�]�] � Ÿ]	 k] -ı]	]` ı]+
]` ^� ˝]]�] � œ] ^
]�]]
n+D R S 0�]� œ] 0�] �]˝] ˝]� � ] ��] n])]
n+ ˙]�] �]`� a] 	 k] -ı]	 k] ˘ a]	 k] a+4 Ü k]^�]˝] œ] � k]

ı]^�]¾] �]_˝] k� ä]^)4 ^+&]�]˝ œ] &™ S - n])
/�] k� �]]& 0� k] ��]� “] 0# ] ^
]�]] �]�]]D T

T -ı]	]` �] n]˝] ˝]� a&�] � k]
]	 k] k� �]]&E
�]+ � “/ �] n]� œ] ı]) -ı]	 k] ˘ k]
] œ] � k] ^&�]]�]`
^&�]] - n]) 0	 œ+ /�] �]]˝] k� ı] k� �]� g]˝]
^&4 ^� �]+ •ä]&] + k] �]�]] n+D U �]+ U[
^&	] ˝]� 0	 œ+ ^&�]]�]` k&˝]] )+] - n])
0	 œ+ ı])� k]��]) k� )]˙] k� �]] k) � œ] �]˝]]˝]]
)+]D V U ˙]�] �]+ ˘ k]
] œ] � k] ^�]
]] ˝] k]
0�]	 k] 0	 œ+ -]�]] &`E r�]Î �]
 k]�] ! k]åO
� ) �]˝] ˙]]	]]D W �]+™ )+	]] - n]) ^ı]˝]] 	 k]
^˙]�] �]]˝] � ] �]]&] ^� �]] n+ X - n])
^˙]�] k� �]] k) � œ] ˝ a]�]	 k] � a]�]� k] � a]	]] n+E 0�] k�
ı g])] + k]	 k] � ] o/˝]ä]]) � )	]]D V �] œ]^�
� g]+		]] 	 k] ˝] k] ı]]	]` � k] �]ı]^˝]��]] ^&�]] ˛]]E
�]�]) -�] � k] a� ! ^&	] �]]& ˝ a]�] ı]^�]¾]
�]_˝] � k] �]ı]^˝]��]] ı]]- k]� k]Ds Y

W ˙]�] ˘ k]
 k] /� ¹] a+4 ˝] k] 0�]� k] ı g]!	 k]

]� k]E rÜ]� a]E �]] ˝ g] /�]` �]˝] /�]O
)]4
] � k] 0�]� ] )]˙] & k]�]])] k& k&�]]Hs Z

X 0�]	 k] 0	]� k] � +]E r�]�]�] �]] & n]) �
� k] ˙]]	]	 k] � ] -^ˇ]� ]) ˝ a]� œ+ 	]+™E
/	 œ+ ˝]�] � )	]] ^ı]˝]] 	 k] -ı]	 k] -^ˇ]O
� ]) � œ] )�]] n+D R[ Y 
 k]^� 	] ˙]�] ˝ a]�]
ı]) ı]^�]¾] �]_˝] -]4�]`E ˝] k] ˝ a]�] ˝]]� ˝]
ı]]- k]� k] RR - n]) �]Î �]
 k]�] RS - n]) �]] k)
�] g+^&�]] - n]) �]]�]^)�]] � œ]E RT �]+ t] ˝]�
^� a&^	]�]] k� �]�]� k] g&) k� /
]]� œ] � œ]� RU

� k] k) �]] k) � œ] �]�]]+` & k]� k]Ds RV Z ˙]�] �]+
� k] �]]˝ œ] � + ˘ a]� ]E ˝] k] 0	] k� k&�]˝ k]O

RBX � �]]	]` #+)]4 a+4 ^&	] œ]D RBY � �]]
r� k]	] œ] ˝]� Ds

k&�]˝ k] �]+ 1 ı]) 0# ] ^
]�]] �]�]] - n])
4� �]]&
] 	 k] 0� k] 0	]� ` 	]ä]) œ] � k] ^!ı]]
^
]�]]D R R[ ˙]�] �]+ ˙]] )+] ˛]]E ˝]�]
� k] -]� ]�] � ` ˝])( ˝]]� ) k+ ˛ k]D ˝]�]`
-˘]]	]� �] k( & � ı] kå ı]+	 k] & k] -]&�]` S

0	] k� ı]]�] -]� ) �] kå + k] �]4 RR - n])
0	+ œ]	 k] � +]E r k+ �]
]`
]` -]&^�]�] k]E ˝ a]�]
�]+ t] �] kå -]� ]�] � ` ˝])( �] œ] ˝]]� ) k+
+ k]H �]+ �]`� a]E ˙] k] ˝ a]�+] k) ı]]�] � k] -]� ]�]
� œ] 0# ] ^
]�]] �]�]] n+E �]+ /�]` o%�] � k]
-]4�]] ˙ n]� k] ˝ a]�]	 k] 0� k] -]� ]�] � œ] ˙]]˝ k]
k&�]] n+Ds
RS ^( ) � k] 0�] ı]+]å � k]E ^˙]� k] ˙ n]˝ g]	]

ı]+]å � +] ˙]]˝]] n+E �]Î �]
 k]�] 
] n]"
-]4D T �]+ ı]+]å �]Î �]
 k]�] k� ı]]�] n+
- n]) ^�] “( �]�˝] k� ^&	] � ` g&)` ı]) n+D
RT �]Î �]
 k]�] �]+) ı] at+˘]� ) ˘ k]
 k] 1 ı])
k� 0�] � �] k) � œ] �]4 ˙]+ t] � k] #+ k) a+4 ˛ k]D

� k] ˘ k]
 k] ˛ k] ı]˝])�]E � g]+		]] - n]) �]] g� �]E
-_	É�]]�]E ^( ^
]ıı a]�] - n]) ˛] k]�]]E �])O
˝ a]
]� n] - n]) �]¢]`E +
]( “/ � ] � k]"] �]] g� �]E
˙] k]�]`
]] �]�] n]	] - n]) �]] g� �] � ] � k]"]
�] g+&]D U RU � k] �]�]` 4� +` �]� �]& � k]
Ü]]˛ “]	]] � )˝ k] ) k+ - n]) 0	] k� �]]˛] a� !
- n])˝ œ]E V �]`� a] k� �]] “/ - n]) 0�]� ` �] t]
�]^)�]�] �]` ˛]`D W

RV 0	+™ ^&	] œ] � ` �]]˝] n+E 4�
�]]) ı]˝])�] �]]/�] œ] k� �]`˘] �]å] a+-]
L0	]� `� ^�]	]˝]` � )`�] RS[ ˛]`M - n])
� +	 k] 
]�]]E RW r�]]/�] k]E ı]^�]¾] �]_˝]
	 k] &]^�]& � k] �] g+&] k� �]] k) � œ] ˙] k] �]^�]��]O
�]]�]` � )�]]�]` ˛]`E 0�]� ] ı g])] + k]	]]
ä]Î )` ˛]]D X �] g+&] 0	] 
] k]�] œ] � k] �]`� a] k�
ı]]�] 
 k] �]�]] ˙] k] 0� k] ^�])�˝]]) � )	 k]
-]4 ˛ k]D Y RX 0�]� ` ^�]	]˝]` +�]] k)
�]]˛] + k]˝]` ˛]` Z - n]) 0�]	 k] +�]])` ˝])+
� k]�]] � œ] ^+��]] �]` ^
]�]] ˛]]D RY L/�]`

RBRV � �]] r�]`å � `Ds

-ˇ�]y R
R � g]� RBT

� g]� TBST

S � g]+ RVBRW

T R˝]` TBRW

U �]˝] SYBZ
� g]+ S[BRZ
R a� ) RVBUOX

V � g]� SUBSX

W � g]� SUBUZ

X � g]+ RUBRWE RX
Ü k]
] SBTT

Y �] k]4 SBSY
�]˝] TBRR
�]) RBY

Z � g]� RZBRR
� g]� SUBSR

R[ &]	] SBS[E SR
�]˝] SUBTW

RR Ü k]
] UBTT

RS Ü k]
] VBSXE SY

RT Ü k]
] YBRU

RU a� �] RBST

RV �]�] UTBR[
� g]� SUBUY
� g]+ RVBSWE SX

�������������������

g&�])] � q]�]y
R � g]� SUBVR

� g]+ WBWS

S �]˝] SYBSE T

T � g]� SUBVS

U �]˝] R[BSOU
�]) TBRWORZ

V � g]� STBUZ

W �]˝] RTBVV
� g]+ XBV
�]�] RBRZ

X �]˙] URBZ
�]˙] VVBRS
� g]+ RTBRY

Y � g]� SSBUX
� g]+ RYBT

Z �]˝] R[BSE U
� g]� WBRSORW
� g]+ WBX[E XR

RY[R Ü k]^�]˝] œ] RBRORY



-]&�]` 	 k] -ı]	]` � k] “/�]]	]` � ` � �]] “/ � k]
4� ä]�]`	] �])`&` ˛]`D R �]+ ^�]) k� �]
]
^�])]E 0�]� ] ı k]" ( " �]�]] - n]) 0�]� `
�]])` o-˝]^å�] t] �]]+) ^	]� 
] �]�]™D S

RZ �]Î �]
 k]�] k� )+	 k]�]]
 k] �]�]` 
] k]�] œ]
� k] �]+ �]]˝] ı]˝]] ˘]
]`E /�]^
]4 0	]� `
�]]�]] � œ] �]+ ä]�]`	] +� �]&�]] �]]	]` r� g]	]
� ` ä]�]`	]s � +
]]�]`DM S[ �] œ]^�
�]˙]	] œ] � ` ^� ˝]]�] � œ] ^
]�]] n+E F0�]� ]
�]) 0˙]å ˙]]4 - n]) � a]	]�]]	] + k] ˙]]4G T

- n]) F0�]� ] ^	]�])]	]` � ] ı]& � k] “/ - n])

 k] 
 k]DG U SR /�]^
]4 �]+ ä]Î )` n+ ^�
0�]� ` ˙]�]+ ^� �]` k4� k] -]&�]` � k] ˘ a]	]]
˙]]4E ˙] k] 0�] ı g] k) �]�]�] k� & n])]	] +�]] k)
�]]˛] ˛]] ˙]�] Ü]� a] �]`� a] 	 k] +�]] k) �]`˘] )+O
� ) � k]�]] � `E� SS �]]	]` ˙]�] � k] �]`� a]
	 k] � g]+		]] � k] �]ı]^˝]��]] ı]]�]]E V ˝]�] � k]

 k]� ) 0�] ^&	] ˝]� ˙]�] 0� k] 1 ı])
0# ] ^
]�]] �]�]]D W - n]) �]+ -]&�]` /�]
�]]˝] � ] �]` �]�]]+ + k] ^� �]`� a] � k] �] k)
a+- œ] � œ] � k] •ä]&] ^� �]] �]�]] n+Ds X

ST /�]^
]4 0	+ œ]	 k] & k] ˘ k]
] œ] k� 	]]�]
� ] � a]�]]�] ^&�]]D ı]+
]] ˛]] � g]� a]( ˙] k]
�])O�]�]] - n]) � a]�]˝ a]�] �]` � +
]]˝]] n+
- n]) g&�])] �]^¢]�]]+D SU ^( ) ˘ k]
] œ] 	 k]
Ü]]˛ “]	]] � `E r k+ �]+ k]�]]E� ˝ g] ˙] k] �]�] k�
^&
] œ] � k] ˙]]	]˝]] n+E Y +� œ] �]˝]] ^�
˝ g]	 k] /	] & k] -]&^�]�] œ] � œ] � k] ^� � k] ˘ a]	]] n+
SV ˝]]^� 0� k] � k]�]] � ` ^ä]�� k]&])` - n])
Ü k]^�]˝]Oı]& ^�]
 k] ^˙]� k] �] g+&] 	 k] a#� )] ^&�]]
- n]) -ı]	 k] )]�˝ k] ˘]
]] �]�]]Ds Z SW ˝]�]
0	+ œ]	 k] 0	] k� 	]]�] ı]) ^˘]^¹�] t] $]
]™ R[

- n]) ^˘]¹` �]^¢]�]]+ k� 	]]�] ^	]� 
]`D - n])
�]+ RR Ü k]^�]˝] œ] k� �]]˛] ^�]	]] �]�]]D�

RBSR ��]]yE r o-&) -]˝]] ˛]] - n]) ]]+)
˙]]˝]] ˛]]Ds RBSU �-^˝]y � V k&� œ]D RBSW
� �]] r�]]	]] �]�]]Es �]]	]` ]]� ` RR k� ])]])
�]�]�]] �]�]]D

S ^ı]	˝ k] a� �˝] k� ˝�] k]+]) k� ^&	]E R ˙]�]
� k] �]�] 4� +` �]) � œ] /� ¹] ˛ k]E

S ˝]�]` -˘]]	]� -]� ]�] � k] �] t]�]O�] t]�]
� )˝]` ˝ k]ä] - t]ˇ]` ˙ n]�]` -]�]]ä] a+ “/ - n])
�]])] �]) ^˙]�]� œ] � k] � n] k# ˛ k] � gt]˙] 0# ]D S

T - n]) 0	 œ+ -]�] � ` 
]ı] œ" ^&�]]�]` &™
˙] k] ˙]`�] ˙ n]�]` ˛]™ - n]) � k] -
]�]O-
]�]
� t]" �]�]™ - n]) 0	]� œ] � k] + k)� k� 1 ı])
4� O4� ˙]] #+)`D U ˝]�] � k] �]�]`
ı]^�]¾] �]_˝] � k] �]) �]4 T - n]) -
]�]O
-
]�] �]]�]] �] k]
]	 k] 
]� k]E # `� ˙ n]�]]
ı]^�]¾] �]_˝] 0	 œ+ �] k]
]	 k] k� � ]^�]
] �]	]]
)+` ˛]`D U

V 0�] �]˝]E a&^	]�]] k� �]�]` k&�] œ]
� k] -]4 �] g+&` �]˝] �]Î �]
 k]�] � œ] ˛ k]D V

W ˙]�] �]+ -]�]]ä] � a]	]]�]` &`E ˝] k] �]`åO
� `O�]`å /� ¹` + k] �]�]` - n]) � k] �]�]
n+)]	] ˛ k] �] œ]^� +) ^� �]` � k] ˘ k]
] œ] k�

� at]+ � k] -ı]	]` +` �]]�]] � a]	]]�]` k& )+`
˛]`D X 
] k]�] o&�] )+ �]4 - n]) � +	 k]

]� k]E r� �]]
] + k] �]�]]I � k] 
] k]�] ˙] k] �] k]
]
) k+ Ÿ+ �]] � k] �]�] �]
]`
] k� )+	 k]O
�]]
 k] W 	]+™H Y ˝] k] ^( ) +�]� œ] � k] + k)�
� k] -ı]	]` +` �]]˝ �]O�]]�]]� n� � k] � a]	]]�]` k&
)+` n+H Z +�] ˝] k] ı]])˛]`E �]]&` X - n])
4
]]�]` Y Ÿ+ - n]) � k]�] k]ı] k]"]^�]�]]E �] g+^&�]]
- n]) � ıı] g&^� �]]E ı a]	˝ a]�] - n]) 4^�]�]]
Ü] o]˝] k� )+	 k]�]]
 k] Z Ÿ+ R[ - n]) gÌ ^�]�]]E
ı]�] g( ^
]�]] - n]) ^�]Ò] � k] - n]) ^
]^�]�]] k�
/
]]� œ] � k] Ÿ+ ˙] k] a� k)	 k] k� ı]]�] n+ - n])
) k]�] � k] -]4 � a]�]]^( ) Ÿ+D +�] �]�] �] g+&`
- n]) �] g+&` ˇ]� “] -ı]	]]	 k]�]]
] œ] R[ � œ] � k] Ÿ+D
RR +�]� œ] k© ˝]` - n]) -)�]` 
] k]�] �]` Ÿ+D
^( ) �]` +�] /	] 
] k]�] œ] � k] +�]])` -ı]	]`
�]]�]] � œ] ı])� k]��]) k� �]]	]&]) � ]�] œ] k�
�]] k) � œ] �] k]
]˝ k] a+4 � a]	] ) k+ Ÿ+Ds RS �]�]

] k]�] n+)]	] ˛ k] - n]) 0
]�]	] � œ] ˛ k]D � k]

SBY � �]] r˙]	�] � ` �]]
]]Ds

-ˇ�]y R
R ˙]� RRBRS

�]˝] SWBRUE RV

S �]˝] SXBVOY

T �]˙] WZBSV

U �]˙] R[ZBY

V �]˝] TBRT

W � g]� SUBVR
Ü k]
] RBZ

X �]˝] SYBVE W
�]) RWBW

Y R�]�] RWBX
R/˝] SYBZ
^�]� “] RRBS[

Z � g]+ WBX[

R[ 	]`˝] RWBTT

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y S
R � n]�] STBRW

��] RWBZORR

S Ü k]
] UBTR

T �]) RBY
� g]+ RUBSW

U Ü k]
] R[BUVE UW
R a� ) RSBYE R[

V ^	]� “] STBRX

W �]) RUBX[
Ü k]
] RBRR

X S)] RXBW

Y &]	] YBRE S

Z Rı]˝] RBR

R[ ^	]� “] RSBUY

Ü k]^�]˝] œ] RBRZQSBRS RY[S



4� O g&�] k) � k] � +	 k] 
]� k]E r�]+ �]�] �]] + k]
)+] n+Hs RT �]�]) a� ! 
] k]�] ˘ k]
] œ] � `
^�]

]` 0å]	 k] 
]� k]E r� k] ˝] k] 	]�]`� &]�]O
�]^&)] k� 	]� k] � œ] Ÿ+Ds

RU ˝]�] ı]˝])�] 0	] ��]])+ œ] R k� �]]˛]
�]å] a+-] - n]) 0�]	 k] �]+ t] �] n]˙ g]&

] k]�] œ] � k] � a]
 o]& -]�]]ä] � œ] � +]E r k+
�] g+^&�]] - n]) �]Î �]
 k]�] k� �]�] 
] k]�] k]E
� k])` �]]˝] ˇ�]]	] � k] � a]	] k]D RV ˙ n]�]] ˝ a]�]
�] k]˘] ) k+ + k]E � k] 
] k]�] 	]� k] � œ] 	]+™ Ÿ+
�] œ]^� -�]` � a]�]+ � ] ˝]`�])] � o]"]�
+` a+-] n+D RW /�] k� �]˙]]�]E �]+
�]+` + k] )+] n+ ^˙]�] k� �]] k) � œ] �]^�]��]O
�]˝]] �] k]4
] 	 k] �]˝]]�]] ˛]]B RX Fı])O
� k]��]) � +˝]] n+E r� Ÿ] -]^�])` ^&	] œ] � œ] +)
˝])+ k� o/�]]	] ı]) -ı]	]` ı]^�]¾] �]_˝]
t0 k$
 gt]�]] - n]) ˝ a]�+] k) � k] k"O� k]^"�] t] �]^�]��]O

�]]�]` � œ)� k]E ˝ a]�+] k) ˙]�]]	] &� “]	] k&� œ]� k]
- n]) ˝ a]�+] k) � a]ä a]� “] �]]�] �]ı]	 k] k&� œ]� k]D S

RY 0	] ^&	] œ] � Ÿ] -ı]	 k] &]�]O&]^�]�] œ] ı])
�]` -ı]	]` ı]^�]¾] �]_˝] t0 k$
 gt]�]] - n]) � k]
�]^�]��]�]]�]` � œ)� k]D T RZ - n]) � Ÿ] 1 ı])
-]� ]�] � œ] -˙ g]� k] - n]) 	]`˘ k] ˇ])˝]` ı])
˘]�]˝� ]) ^&�]] t1 �]]E � g]	]E -]�] - n]) ˇ a] t4
� ] �]]&
]D S[ �]+ k]�]]� k� �]+]	] - n])
�]^+�]] � k] �] k) ^&	] k� -]	 k] � k] ı]+
 k] � g])˙]
ı]) t-ˇ k])] !] ˙]]4�]] - n]) ˘] t]& � g]	] ˙ n]�]]

]]
] + k] ˙]]4�]]D SR - n]) ˙] k] � k] “/
�]+ k]�]]� � ] 	]]�] ı a]� ])˝]] n+ �]+ 0Ã])
ı]]4�]]DsG U

SS k+ /�])]4^
]�] k]E � k])` �]+ �]]˝]
� a]	] k]B �]`� a] 	]]�])` ı])� k]��]) � ] � k]˙]]
a+-] o/�]]	] ˛]] - n]) /�] �]]˝] � k]

�]]^�]˝] � )	 k] k� ^
]4 ı])� k]��]) 	 k] 0�] k�
ä]^)4 ˝ a]�+] k) �]`˘] �] kåO�] kå �]_˝]�]]
]`

SBRT � �]] r�]`#`Ds SBRV � �]]	]` � a]]+
� )`] Z ]˙ k]D SBS[E SRE SV �-^˝]y � V
k&� œ]D

- n]) -]�˘]� “] k� � ]�] - n]) ˘]�]˝� ])
^� 4E R ˙ n]�]] ^� ˝ a]�] � a]& �]` ˙]]	]˝ k]
+ k]D ST /�] -]&�]` � k] ˝ a]�]	 k] a&�" œ] k�
+]˛] �] Ÿ]ı]] - n]) � ]# ı]) 
]"� ]� )
�]]) $]
]]D S ı])� k]��]) 	 k] �]^�]��]
˙]]	]	 k] � ` � ]^�]
]`�]˝] � ] /�˝ k]�]]
]
� ) k� - n]) -ı]	]` �])ä]`� k� � a]˝]]^�]�
�]+ ˝]�] ^� �]] T ^� 0�] k� �]]˛] k4�]]
+` + k]D SU �]�]) ı])� k]��]) 	 k] 0� k] •ä]&]
� ) k� U �] n]˝] k� � o]ˇ]	] œ] � k] -]ä]]& ^� �]]E
�] œ]^� �]+ 	]]� a]�]^� 	] ˛]] ^� �]+ �] n]˝]
k� � o]ˇ]	] œ]� � œ] ˙]� å] ) k+D V SV /�]O

^
]4 ^� &]^�]& 	 k] 0�] k� �]] k) � œ] � +] ˛]]E
F� Ÿ] +) ı]
] �]+ k]�]]� � k] -ı]	 k] �]]�]	 k]�
)�]˝]] gt+D �]+ � k] k) &]�]™ ˝])( )+˝]] n+
˝]]^� � a]� k] � �]` ^+
]]�]] 	] ˙]] �] k� D
SW /�] �]˙]+ � k] � k])] ^&
] � a]�]` � k] �])
�]�]] n+ - n]) � k])` ˙]`�] �] kå -]	 o]& � k] �] k]
]
0# ` n+D � Ÿ]� ı g])` -]�]] k� �]]˛] ˙]` t1 �]]D
SX �] œ]^� ˝ g] � a]� k] � ì]� � œ] 	]+™ ! k]å
k&�]]E ˝ g] -ı]	 k] �]( ]&]) ˙]	] � k] �]å	 k]

	]+™ k&�]]D W SY ˝ g]	 k] � a]� k] ˙]`�]	] � `
)]+ ^&�]]�]` n+E ˝ g] -ı]	 k] �]]�]	 k]� � a]� k]
� a]�]` � k] �]) k&�]]DG X

SZ �]]/�] k]E � Ÿ] a� 
]^ı]˝]] &]^�]& k�
�]] k) � œ] � k]^�]�]� ˝ a]�]� k] �]+ � + �]� ˝]]
gt+ ^� 0�]� ` �] n]˝] a+ “/ - n]) 0� k] � ì] � œ]

&( 	]]�]] �]�]] Y - n]) 0�]� ` � ì] -]˙] k�
^&	] ˝]� +�]] k) �]`˘] �] n]˙ g]& n+D T[ �]+
4� �]^�]��]�]˝]] ˛]] - n]) ˙]]	]˝]] ˛]]
^� ı])� k]��]) 	 k] �]ı]˛] �]]� ) 0�]� k] �]]&]
^� �]] n+ ^� �]+ 0�] k� � o]�]˙] œ] � œ] � k]
4� � k] 0�]� ` )]˙]�]À` ı]) ^�]# ]4�]]D Z

SBST � �]] r�]� �]&Ds SBSU � �]] �]]�]&E
r)��] œ]Ds SBSV � �]] r-ı]	]` - t]�] œ] k�
�]]�]	 k]Ds SBSW ��]]yE r� k])] �])`)Ds
SBSX � �]] r k+$`ä]Ds �]&]�]�]` k&� œ]D
SBSY � �]] r-ı]	 k] � a]�] k� �]]�]	 k]Ds

-ˇ�]y S
R Ü k]
] RBRT

S �] k]4 SBSY

T R a� ) RSBYE R[

U �] k]4 SBSYOTS
) k]�] R[BRT

�������������������

g&�])] � q]�]y
R � g]+ VBTW

� g]+ RUBR[

S � g]� STBTT
Ü k]
] VBT[
Ü k]
] XBVS

T � g]+ RZBR[E RR
Ü k]
] UBSXE SY
Rı]˝] RBS[

U Ü k]
] TBRV
) k]�] UBSU
R a� ) WBRU
a� �] SBRS

/ì] RTBS[

V � g]+ R[BRXE RY

W Ü k]
] RTBTV

X �]˙] RWBYORR

Y R)] SBR[

Z S�]�] XBRSE RT
�]˙] YZBTE U
�]˙] RTSBRR

RY[T Ü k]^�]˝] œ] SBRTOT[



TR &]^�]&E �]�]`+ k� •ä]&] + k]	 k] k� �]] k)
� œ] ı]+
 k] � k] ˙]]	]˝]] ˛]] - n]) 0�]	 k] �]˝]]�]]
^� �]�]`+ � k] � ì]� � œ] 	]+™ ! k]å]
˙]]4�]]E 	] +` 0�]� ] �])`) �]å	 k] ^&�]]
˙]]4�]]D R TS /�]` �]`� a] � k] ı])� k]��])
	 k] •ä]&] ^� �]] n+ - n]) +�] �]�] /�] �]]˝] k�
�]�]]+ Ÿ+D S TT 0� k] ı])� k]��]) k� &]�]™
˝])( t1 ˘]] ı]& ^&�]] �]�]] n+ T - n]) �]] k&
k� � a]˝]]^�]� 0�]	 k] ^ı]˝]] � k] ı]^�]¾] �]_˝]

ı]]�]` n+D U �]+` �]_˝] 0�]	 k] +�] ı])
t0 k$
]` n+ - n]) /�]` � k] ˝ a]�] � ]�] � )˝ k]
a+4 k&�] - n]) � a]	] ) k+ + k]D TU &]^�]&

��]� “] 	]+™ �]�]]E �]�]) �]+ � a]& � +˝]] n+E
F�]+ k]�]]� 	 k] � k] k) Ü]� a] � k] � +]E r˝ g] ˝]�] ˝]�
� k] k) &] t4 +]˛] � n]# E TV ˙]�] ˝]� ^� � Ÿ]
˝ k] k) a&��]	] œ] � k] ˝ k] k) ı] t]�] œ] � ` ˘] n]� ` 	] �]	]]
gt&DsG V TW /�]^
]4 /�])]4
] � ] �]])]

�])]	]] +) +]
] � œ] �]+ ˙]]	] 
 k] ^� ı])O
� k]��]) 	 k] /�]` �]`� a] � k] Ü]� a] W - n]) �]�]`+
#+)]�]] n+E ^˙]� k] ˝ a]�]	 k] � ]# ı]) 
]"� ]O
� ) �]]) $]
]]Ds X

TX ˙]�] 0	+ œ]	 k] �]+ � a]	]] ˝] k] 0	]� ]
^&
] 0	 œ+ � k]+& � ˘] k]"	 k] 
]�]] - n]) 0	+ œ]	 k]
ı]˝])�] - n]) �]]� ` Ü k]^�]˝] œ] � k] � +]E
r�]]/�] k]E -�] +� œ] �]] � )	]] ˘]]^+4Hs
TY ı]˝])�] 	 k] 0	]� k] � +]E rı]�˘]]˝]]ı]
� ) k] Y - n]) ˝ a]�]� œ] � k] + k)� -ı]	 k] ı]]ı] œ] � `
�]]( ` k� ^
]4 Z �]`� a] �]�]`+ k� 	]]�]
� k] �]ı]^˝]��]] 
 k]D R[ ˝]�] ˝ a]�] ı]^�]¾] �]_˝]
� ] � a]�˝] �])&]	] ı]]- k]� k]D TZ �] œ]^�
�]+ �]]&] RR ˝ a]�+] k) - n]) ˝ a]�+] k) �]˘˘] œ]
k� ^
]4 - n]) g&)O g&) k� 0	] �]�]


] k]�] œ] k� ^
]4 n+ ^˙]	]� k] +�]])] ı])O
� k]��]) �]+ k]�]]� -ı]	 k] ı]]�] � a]
]]4�]]Ds RS

U[ 0�]	 k] - n]) �]` �] a+˝]O�]` �]]˝ œ] �]˝]]O
� ) -˘!` ˝])+ �]�]]+` &` - n]) �]+

SBTR � �]] r k+$`ä]Ds �]&]�]�]` k&� œ]D
SBTUE TZE UX �-^˝]y � V k&� œ]D

0	 œ+ �]�]�]]˝]] )+]E r/	] k" kæ 
] k]�] œ] � `
ı]`æ` R � k] -
]�] + k] ˙]]- k] - n]) 0Ã])
ı]]- k]Ds UR ^˙]	] 
] k]�] œ] 	 k] � a]�]`O� a]�]`
0�] k� �]˘]	] � k] �]]	]]E 0	+ œ]	 k] �]ı]^˝]��]]
^
]�]]D S 0�] ^&	] ˘ k]
] œ] � œ] � )`�] TE[[[

] k]�] �]]^�]
] + k] �]4D T US - n]) � k] �]�]
Ü k]^�]˝] œ] � k] 
]�]]˝]]) �]`�]˝ k] ) k+D � k] 4� O
�]]˛] /� ¹] + k]˝ k]E �]]	]] �]]˝ k] U - n])
Ü]]˛ “]	]] � )˝ k] ˛ k]D V

UT +) o/�]]	] ı]) $) !]	 k] 
]�]] - n])
Ü k]^�]˝] œ] k� +]˛] œ] �] a+˝]O� k] -]�˘]� “] k� � ]�]
- n]) ˘]�]˝� ]) + k]	 k] 
]� k]D W UU � k] �]�]`
^˙]	+ œ]	 k] ^�]��]]�] ^� �]]E �]]˛] /� ¹] + k]˝ k]
- n]) 0	] k� ı]]�] ˙] k] a� ! ˛]] -]ı]�] � œ]
�] t]" 
 k]˝ k] ˛ k]D UV � k] -ı]	]] �]]�]]	] - n])
-ı]	]` ˙]]�]&]& � k]˘] k&˝ k] X - n]) ^�]
]	 k]O
�]]
]` )� �] �]�]� œ] �] t]" k&˝ k] ˛ k]D + k)�
� k] 0�]� ` ä]Î )˝] k� � a]˝]]^�]� k&˝ k] ˛ k]D Y

UW � k] 4� +` �]� �]& k� �]]˛] +) ^&	]
� o]^&) � œ] +]^ä]) )+˝ k] - n]) 4� O g&�] k) k�
�]) ˙]]� ) �]]	]] �]]˝ k] - n]) �]˘˘ k] ^&
] � k]
- n]) � a]�]`O� a]�]` ^�]
]O�] t]"� ) �]]˝ k] ˛ k]D
UX � k] ı])� k]��]) � ` ˝]])`( � )˝ k] - n])
�]�] 
] k]�] 0	]� k] � a]�] ˛ k]D �]+ k]�]]� +)
^&	] k4� k] - n]) �]` 
] k]�] œ] � k] 0	]� œ] �]]^�]
]
� )˝]] �]�]]E ^˙]	 œ+ �]+ 0Ã]) ^&
]]
)+] ˛]]D Z

T ı]˝])�] - n]) � g]+		]] 	] n]� œ] � o] k" � k�
� )`�]E Ü]]˛ “]	]] k� �]˝] � o]^&) ˙]] ) k+

˛ k]D S ˝]�]` 
] k]�] 4� -]&�]` � k] 
]]
) k+ ˛ k] ˙] k] ˙]	�] � k] 
 t]�]å] ˛]]D � k] 0� k]
) k]ä] � o]^&) k� 0�] ( ]"� k� ı]]�]
^�]# ] ^&�]] � )˝ k] ˛ k]E ^˙]�]� ] 	]]�] � ao]&)
( ]"� ˛]] ˝]]^� �]+ � o]^&) � œ] ˙]]	 k]�]]
] œ]
� k] �]`�]� �] t]�] �] k� D T ˙]�] 0�]	 k] k&�]]
^� ı]˝])�] - n]) � g]+		]] � o]^&) k� o-&) ˙]]

TBR � �]]	]` & k]ı]+) � )`] T ]˙ k]D TBS
��]]yE r&�]] k� &]	]Ds

-ˇ�]y S
R �]˙] RWBR[

S � g]� SUBUWOUY
Ü k]
] RBY
Ü k]
] TBRV

T ) k]�] YBTU
^( �] SBZORR
Rı]˝] TBSS

U � g]+ RUBSW

V �]˙] RR[BR
� g]� S[BUSE
UT
R a� ) RVBSV
/ì] R[BRSE RT

W �]˝] SYBRY
� g]+ TBTV
Ü k]
] VBTR

X � g]+ RZBW

Y � g]� SUBUWE
UX
Ü k]
] RXBT[
Ü k]
] SWBS[

Z �]˝] SWBSXE SY
/( RBX

R[ �]˝] SYBRZ

RR �] k]4 SBSY

RS �] k]4 SBTS

�������������������

g&�])] � q]�]y
R ��] TSBV

�]˙] XYBY

S Ü k]
] YBRS
Ü k]
] RYBY

T Ü k]
] UBU
Ü k]
] VBRU

U Ü k]
] SBUW

V Ü k]
] RBRU

W Ü k]
] VBRS

X �]˝] RZBSR

Y Ü k]
] UBTSE TU

Z Ü k]
] VBRU
Ü k]
] RRBSR
R a� ) TBX

Ü k]^�]˝] œ] SBTRQTBT RY[U



) k+ Ÿ+E ˝] k] �]+ 0	]� k] �]`�] �] t]�]	 k] 
]�]]D
U ˝]�] ı]˝])�] - n]) � g]+		]] 	 k] �]`ˇ k] 0� k]
k&�]] - n]) � +]E r+�]])` ˝])( k&�]Ds

V /�]^
]4 �]+ 0	]� k] a� ! ı]]	 k] � ` 0��]`&
� œ] 0	 œ+ ˝]]� 	 k] 
]�]]D W �]�]) ı]˝])�] 	 k]
� +]E r�] k]	]]O˘] t]&` ˝] k] � k] k) ı]]�] 	]+™ n+
�]�]) ˙] k] � k] k) ı]]�] n+ �]+ ˝ a]� k] k& )+] gt+D
�]`� a] �]�]`+ 	]]�])` k� 	]]�] � k] � Ÿ] ˝ a]�]� k]
� +˝]] gt+E �]å] + k] - n]) ˘]
]O^( )Ds R

X ı]˝])�] 	 k] 0�]� ] &]�] t] +]˛] ı]� å� )
0� k] 0# ]�]]D S 0�]` �]å` 0�] -]&�]` k�
ı n]) - n]) "�]	 k] �]ä]� g]˝] + k] �]4 T Y - n])
�]+ 0!
]� ) �]å] + k] �]�]] U - n]) ˘]
]	 k]O
^( )	 k] 
]�]]D �]+ ˘]
]˝ k] - n]) 0!
]˝ k]O
g� &˝ k] ı])� k]��]) � ` �]å] “/ � )˝]] a+-]

0	] k� �]]˛] � o]^&) � œ] �]�]]D Z �]�] 
] k]�] œ]
	 k] 0� k] ˘]
]˝ k]O^( )˝ k] - n]) ı])� k]��]) � `
�]å] “/ � )˝ k] k&�]]D R[ � k] ı]+˘]]	] �]4
^� �]+ �]+` -]&�]` n+ ˙] k] � o]^&) k�
� ao]&) ( ]"� k� ı]]�] � n]#� ) �]`�] �] t]�]]
� )˝]] ˛]]D V 0� k] ˘]
]˝]]O^( )˝]] k&�]� )

] k]�] n+)]	] )+ �]4 - n]) 0	]� ` � a]�]` � ]
^#� ]	]] 	]+™ )+]D

RR ˙]�] �]+ -]&�]` ı]˝])�] - n])
� g]+		]] � k] ˛]]� k] a+4 ˛]]E ˝]�] �]�] 
] k]�]
& n] kåO& n] kå 0�] ˙]�]+ -]4E ^˙]� k] F� a]
 n]�]]	]
� ] � o]�] œ]�]]
]] �])]�]&]G � +] ˙]]˝]] n+D W

�]+ �]"	]] k&�]� ) 
] k]�] œ] � ` - t]� œ] ( "`O
� `O( "` )+ �]�]™D RS 
] k]�] œ] � k] k&�]O
� ) ı]˝])�] 	 k] 0	]� k] � +]E r/�])]4
] k�

] k]�] k]E ˝ a]�] �]+ k&�]� ) �] œ] /˝]	]] ˝]]˙˙ a]�]
� ) ) k+ + k]H ˝ a]�] +� œ] k4� k] �] œ] k&�] ) k+
+ k] �]]	] k] +�]	 k] -ı]	]` �]_˝] � k] �]] ı])O
� k]��]) � ` �]_˝] � k] /� k] ˘]
]	 k]O^( )	 k]
k� � ]^�]
] �]	]]�]] + k]H RT -ì]]+�]E

/�]+]� E �]] g� �] - n]) +�]] k) ı a])�] œ] k�
ı])� k]��]) X 	 k] -ı]	 k] � k]�]� �]`� a] � `
�]^+�]] � ` n+E Y ^˙]� k] ˝ a]�]	 k] a&��]	] œ] k�

+�]]
 k] � ) ^&�]] ˛]]D R ˝ a]�]	 k] ı]`
]]O
˝ a]�] k� �]]�]	 k] 0� k] a#� )] ^&�]]E ˙]�]^�
ı]`
]]˝ a]�] 	 k] 0� k] ! k]å	 k] � ] n( �]
]] ^� �]]
˛]]D RU + t]E ˝ a]�]	 k] 0�] ı]^�]¾] - n]) 	 k]�
o/�]]	] � k] a#� )] ^&�]] - n]) 0�] k� �]&
 k]

-ı]	 k] ^
]4 4� � ]^˝]
] � k] �] t]�] ^
]�]]E S

RV ˙]�]^� ˝ a]�]	 k] ˙]`�]	] ^&
]]	 k]�]]
 k] �]]�]
-� a]� k] � k] �]]) $]
]]D T �]�]) ı])� k]��]) 	 k]
0� k] �] k) a+- œ] � œ] � k] •ä]&] � ) ^&�]] n+ - n])
/�] �]˘˘]] “/ k� +�] �]�]]+ Ÿ+D U RW +�]
0�] k� 	]]�] ı]) ^�]��]]�] � )˝ k] Ÿ+ - n])
0�] k� 	]]�] � k] +` �]+ -]&�]` # `� a+-]
n+E ^˙]� k] ˝ a]�] k&�] ) k+ + k] - n]) ˙]]	]˝ k] �]`

+ k]D �]`� a] ı]) +�]] k) ^�]��]]�] � ` �]˙]+ � k]
+` /�] -]&�]` � k] ˝ a]�+] k) �]]�]	 k] ı g])`
˝])+ # `� ^� �]] �]�]] n+D RX �]]/�] k]E � Ÿ]
˙]]	]˝]] gt+ ^� ˝ a]�]	 k] ˙] k] �]` ^� �]] -	]˙]]	 k]
� œ] ^� �]]E V # `� ˙ n]� k] ˝ a]�+] k) ˇ]� “]O-^ˇ]O
� ]^)�] œ] 	 k] ^� �]]D W RY �]�]) /�] ˝])+
ı])� k]��]) 	 k] � k] �]]˝ œ] ı g])` � ™E ˙] k] 0�]	 k] �]] k)
�]^�]��]�]˝]]- œ] � k] �] a+˝] ı]+
 k] � +
]�]]�]`
˛]™ ^� 0�]� ] �]�]`+ a&�] 0# ]4�]]D X

RZ /�]^
]4 ı]�˘]]˝]]ı] � ) k] Y - n])
ı]
]"� ) 
] n]" -]- k] Z ˝]]^� ˝ a]�+] k) ı]]ı]
^�]"]4 ˙]] t4 R[ - n]) �]+ k]�]] � ` ˝])(
� k]� ˝ a]�+] k) ^
]4 ˝]]ä]�]` k� ^&	] -] t4
S[ - n]) �]+ ˝ a]�+] k) ^
]4 #+)]4 �]4
�]�]`+ �]]	]` �]`� a] � k] � k]˙ k]D SR 0�]� ]
˝]�] ˝]� ��]� “] � œ] )+	]] ä]Î )` n+ ˙]�] ˝]�
^� �]�] a� ! ı]+
 k] ˙ n]�]] 	] � ) ^&�]] ˙]]4E
^˙]�] k� �]] k) � œ] ı])� k]��]) 	 k] �]`˝ k] ä]�]]	 k]
� œ] -ı]	 k] ı]^�]¾] �]^�]��]�]˝]]- œ] � k]
� +
]�]]�]] ˛]]D SS &)-�]
] � g]�]]
	 k] ˝] k] � +] ˛]]E F˝ a]�+])] ı])� k]��])
�]+ k]�]]� ˝ a]�+] k) �]]/�] œ] k� �]`˘] � œ] � k]
˝ a]�+] k) ^
]4 � k] k) ˙ n]�]] 4� �]^�]��]�]˝]]

TBRZ ��]]yE r�]+ k]�]] k� � a]�] � k]Ds -^˝]y � V
k&� œ]D TBSS �-^˝]y � V k&� œ]D

-ˇ�]y T
R Ü k]
] TBRW

Ü k]
] UBR[

S �]˝] YBRUE RV
�]˝] ZBSUE SV

T � g]+ VBYE Z
Ü k]
] ZBTU
Ü k]
] RUBYOR[

U �]�] TVBW

V Ü k]
] TBS

W � g]+ R[BST
Ü k]
] VBRS

X ^	]� “] TBW

Y �]�] VSBRT
�]�] VTBRR
^( �] SBZORR

�������������������

g&�])] � q]�]y
R Ü k]
] VBT[

S �]˝] SXBS[E SR
� g]� STBRUE
RY

T Ü k]
] VBTR
/ì] SBR[

U � g]� SUB
UWOUY
Ü k]
] RBY
Ü k]
] SBTS

V � g]+ RWBSE T
R˝]` RBRT

W R a� ) SBY

X �]˙] RRYBSS
�]�] V[BW
�]�] VTBY
&]	] ZBSW
� g]� SSBRV

Y Ü k]
] SBTY

Z �] k+ TTBRR
/( UBSS

R[ �] k+ TTBRUE RW
R� g]+ RBX

RY[V Ü k]^�]˝] œ] TBUOSS



�]å] � k)�]]D R ˙] k] a� ! �]+ ˝ a]�]� k] � k+E
�]+ �]�] ˝ a]�] � a]	]	]]D S ST ˙] k] � k] “/ 0�]
�]^�]��]�]˝]] � ` �]]˝] 	]+™ � a]	 k]�]]E 0� k]

] k]�] œ] k� �]`˘] � k] ^�]"] ^&�]] ˙]]4�]]DG T

SU �]�]` �]^�]��]�]˝]]- œ] 	 k] �]]	]` �]� g]O
4
] � k] 
 k]� ) ^˙]˝]	 k] �]` �]^�]��]�]˝]] a+4E
0	] �]�]	 k] /	] ^&	] œ] k� �]] k) � œ] �]]( O
�]]( k4
]]	] ^� �]] ˛]]D U SV ˝ a]�]
�]^�]��]�]˝]]- œ] k� � o]�]˙] - n]) 0�] � )])
k� �]]^)�] + k] ˙] k] ı])� k]��]) 	 k] ˝ a]�+] k) ı a])�] œ]
k� �]]˛] ^� �]] ˛]]D V ı])� k]��]) 	 k] -ì]]O

+�] � k] � +] ˛]]E F˝ k] k) � o]�] k� ä]^)4
ˇ])˝]` k� �]�]` ı]^)�]]) -]�]`�] ı]] t4� k]DG W

SW 0�]	 k] -ı]	 k] � k]�]� � k] #+)]� )
�]�]� k] ı]+
 k] ˝ a]�+] k) ı]]�] � k]˙]] X ˝]]^� �]+
˝ a]�]� œ] � k] + k)� � k] a&�" � ]�] ! k]å	 k] � œ] �]&&
k& - n]) -]�]`�] k&Ds

U ˙]�] � k] & k]	] œ]E 
] k]�] œ] � k] � k] �]]˝ œ] �]˝]]
) k+ ˛ k] ˝]�]` a� ! �]]˙]� E � o]^&) k�

ı]+ k)&]) œ] � ] �])&]) - n]) �] g&� ` Y �]+ t]
-] ˇ]�] k� D S � k] /�] �]]˝] � k] ^˘]æ �]4
^� Ü k]^�]˝]E 
] k]�] œ] � k] ^�]�]] ) k+ Ÿ+ - n])
� a]
]� ) �]˝]] ) k+ Ÿ+ ^� �]`� a] �] k) a+- œ] � œ]
� k] •ä]&] + k] �]�]] n+D� Z T - n]) 0	+ œ]	 k]
& k]	] œ] Ü k]^�]˝] œ] � k] ı]� å � ^
]�]] - n])
�]]�] + k] ˙]]	 k] � ` �]˙]+ � k] 0	 œ+ -�]
 k]
^&	] ˝]� ^+)]�]˝] � œ] )�]]D R[ U �]�])
^˙]	] 
] k]�] œ] 	 k] �]+ �]]�]�] � a]	]] ˛]]E 0	]� œ]
� k] �] a+˝] œ] 	 k] ^�]��]]�] ^� �]] - n]) ˘ k]
] œ] � œ]
-]&^�]�] œ] � ` ^�]	]˝]` � )`�] VE[[[ ˝]�
ı] at+˘] �]�]`D RR

V -�]
 k] ^&	] �]Î �]
 k]�] � œ] �] g+^&�] œ]
k� ˇ]� “]O-^ˇ]� ])`E � a]^�]�]] - n]) �]]�¾]`

˙]�]] a+4D W 0	] k� �]]˛] Ü]ˇ]]	] �]]˙]�
+		]]E RS n� ( ]E RT � g]+		]]E ^�] o� &) - n])

UBS � �]] r�]`� a] � ` ^�]�]]�] k&� ) �] k) a+- œ]
k� ˙]` 0#	 k] � ] k4�]]	] � ) ) k+ ˛ k]Ds UBT
� �]] r^�])�˝]]) � )Ds

Ü]ˇ]]	] �]]˙]� k� �]�]` ^)�˝ k]&]) �]` ˛ k]D
X 0	+ œ]	 k] ı]˝])�] - n]) � g]+		]] � k] -ı]	 k]
�]`˘] �]å] � ) k� 0	]� k] ı g]!˝]]! � )	]`
� a]Î � `E r˝ a]�]	 k] ^� �] -^ˇ]� ]) � k]
�]+ � ]�] ^� �]] n+ - n]) ^� �] k� 	]]�] � k]
�]+ ^� �]] n+Hs Y ˝]�] ı]˝])�] 	 k] ı]^�]¾]
�]_˝] � k] �])� ) R 0	]� k] � +]E

rˇ]� “]O-^ˇ]� ]^)�] k] - n]) � a]^�]�]]- k]
� a]	] k]E Z -�]) -]˙] k� ^&	] /�] -ı]]O
^+˙] -]&�]` S � ] �]
]] � )	 k] � ` �]˙]+
� k] +�]� k] ı g]!˝]]! � ` ˙]] )+` n+ ^� ^� �]	 k]
/� k] # `� ^� �]] n+E R[ ˝] k] ˝ a]�] �]�] - n])
/�])]4
] k� �]�]` 
] k]�] ˙]]	] 
 œ] ^� �]`� a]
�]�]`+ 	]]�])` k� 	]]�] � k] T �]+ -]&�]` # `�
a+-] n+ - n]) �]+ t] ˝ a]�+] k) �]]�]	 k] �]
]]O˘ o]�]]

�]å] n+D + t]E 0�]` �]`� a] k� 	]]�] � k] ^˙]� k]
˝ a]�]	 k] � ]# ı]) 
]"� ]� ) �]]) $]
]] ˛]]E U

�]�]) ^˙]� k] ı])� k]��]) 	 k] �] k) a+- œ] � œ] � k]
•ä]&] � ) ^&�]]D V RR �]`� a] +` F�]+
ı]˝˛]) n+ ^˙]� k] )]˙]^�]_�¾]�] œ] 	 k] � k]� ])
�]�]�]]E �]�]) �]+` � k]	 k] � ] � a]��] ı]˝˛])
�]	] �]�]]DG W RS �]+ �]` ˙]]	] 
] k] ^�
^� �]` - n]) k� ä]^)4 0Ã]) 	]+™ ^�]
 k]�]]
�] œ]^� ı])� k]��]) 	 k] +� œ] 0Ã]) ^&
]]	 k] k�
^
]4 ˇ])˝]` ı]) o/�]]	] œ] � œ] � k] “/ - n]) 	]]�]
	]+™ ˘ a]	]]Ds X

RT ˙]�] 0	+ œ]	 k] k&�]] ^� ı]˝])�] - n])
� g]+		]] n� � k] � k]ˇ]å� � + k]� ) �] k]
] ) k+ Ÿ+
- n]) �]+ ˙]]	]] ^� � k] � �] ı] kæO^
]� k]E�
�]]� g]
]` -]&�]` Y Ÿ+E ˝] k] � k] ˝]]˙˙ a]�] � )	 k]

]� k]D ^( ) 0	 œ+ 4+�]]�] a+-] ^� � k] 
] k]�]
�]`� a] k� �]]˛] )+] � )˝ k] ˛ k]D Z RU � k]
k&�] ) k+ ˛ k] ^� ^˙]�] -]&�]` � k] ı]˝]O

)�] - n]) � g]+		]] 	 k] # `� ^� �]] ˛]]E �]+
0	] k� �]]˛] �]å] n+ R[ /�]^
]4 0	] k� ı]]�]

UBRT � �]] r^	]$)Ds � �]] r-	]ı]æDs � k]
�]˘]� a]˘] � œ] -	]ı]æ 	]+™ ˛ k] ]_�� 0	+ œ]	 k]
� �]` )_]�] œ] k� � g� �] � œ] ı]æ] “/ 	]+™ � ` ˛]`D

-ˇ�]y T
R ��] TUBR[

Ü k]
] XBTX

S ��] RYBRVE RY

T ��] RYBRZ

U � g]� SUBSX
Ü k]
] R[BUT

V ) k]�] ZBU

W 0˝] SSBRY
�]�] TBY

X Ü k]
] RTBUVE UW
) k]�] RBRW

�������������������

-ˇ�]y U
Y Ü k]
] STBY

Z Ü k]
] UBTT
Ü k]
] RXBRY

R[ � g]� SRBRS

RR Ü k]
] SBUR
Ü k]
] WBX

RS � g]+ RYBRT

RT �]˝] SWBVX
� g]� TBS
� g]+ RRBUZOVR

�������������������

g&�])] � q]�]y
R Ü k]
] XBVV

S Ü k]
] TBX

T Ü k]
] TBW

U Ü k]
] SBTW

V Ü k]
] SBSU
Ü k]
] VBT[

W �]˙] RRYBSS
�]�] SYBRW
�]˝] SRBUS
Rı]˝] SBX

X �]˝] RBSR
� g]+ RBRS
� g]+ RUBW
Ü k]
] R[BUT
^( �] SBZE R[
R˝]` SBVE W

Y �]˝] RRBSV
R a� ) RBSWE SX

Z � g]+ XBRUE RV

R[ Ü k]
] TBRR

Ü k]^�]˝] œ] TBSTQUBRU RY[W



Ü k]^�]˝] œ] k� ^�]
]]( � +	 k] k� ^
]4 a� !
	]+™ )+]D R RV 0	+ œ]	 k] ı]˝])�] - n])
� g]+		]] � k] �]+]�]�]] k� �]�]	] � k] �]]+)
˙]]	 k] � ] a+�] ^&�]]D ^( ) � k] 4� O g&�] k)
� k] �]�]^�])] � )	 k] 
]� k] RW - n]) � +	 k]

]� k]E r+�] /	] -]&^�]�] œ] k� �]]˛] �]]
� œ)H S �] œ]^� �]+ �]˘] n+ ^� /	] k� +]˛] œ]
4� �]å] ˘]�]˝� ]) a+-] n+E ^˙]� k] �]Î O
�]
 k]�] k� �]�] )+	 k]�]]
] œ] 	 k] k&�]] n+ T - n])
+�] /� k] � a]# 
]] 	]+™ �]� ˝ k]D RX -�]
-]- k] +�] /	 œ+ ˇ]�]� ] t4 ^� � k] /�] 	]]�] � k]
^( ) � �]` ^� �]` � k] �]]˝] 	] � œ) ˝]]^� �]+
�]]˝] - n]) 
] k]�] œ] � œ] 	] n( 
 k]Ds U

RY ^( ) 0	+ œ]	 k] ˘ k]
] œ] � k] � a]
]]�]]
- n]) a+�] ^&�]] ^� � k] �]`� a] k� 	]]�] � k]
� k] “/ �]]˝] 	] � œ) - n]) 	] +` ^�]�]] t4D
RZ �]�]) ı]˝])�] - n]) � g]+		]] 	 k] 0	 œ+
˙]�]]�] ^&�]]E r�]] ı])� k]��]) � ` 	]ä]) � œ]
�]+ �]+` + k]�]] ^� +�] 0�]� ` �]]˝]
�]]	]	 k] k� �]˙]]�] ˝ a]�+])` � a]	 œ]E ˝ a]�] � a]&
n( �]
]] � ) k]D S[ �]�]) ˙]+ t] ˝]� +�]])`

�]]˝] n+E +�] 0	] �]]˝] œ] k� �]] k) � œ] �] k]
]	]]
	]+™ ! k]å �]� ˝ k] ˙] k] +�]	 k] k&�]` - n]) � a]	]`
Ÿ+Ds V SR 0	+ œ]	 k] ı]˝])�] - n]) � g]+		]]

� k] 4� �]]) ^( ) ˇ]�]� ]� ) ! k]å ^&�]]
�] œ]^� 0	 œ+ �]ä]] k&	 k] � ` � k] “/ �]˙]+ 	]+™
^�]
]`D -^ˇ]� ]^)�] œ] � k] 
] k]�] œ] � ] �]` $)
˛]] W �] œ]^� ˙] k] �]"	]] �]"` ˛]` 0�]� `
�]˙]+ � k] �]�]` ı])� k]��]) � ` �]^+�]] � )
) k+ ˛ k]D SS ˙] k] -]&�]` /�] ˘]�]˝� ]) �
� k] ˘ o]�]] a+-] ˛]]E 0�]� ` 0î] U[ �]]
] � k]
ä�]]&] ˛]`D

ST �]+ t] � k] g!"� ) ı]˝])�] - n])
� g]+		]] -ı]	 k] 
] k]�] œ] k� ı]]�] �]4 - n]) 0	 œ+
� k] �]])` �]]˝ œ] �]˝]]�]™ ˙] k] Ü]ˇ]]	] �]]˙]� œ]
- n]) � a]^�]�]]- œ] 	 k] 0	]� k] � +` ˛]™D
SU �]+ � a]	]	 k] k� �]]& 0	] �]�]` 	 k] 4�

UBSS � �]] r^˘]	+Ds

�]	] + k]� ) t1 ˘]` -]�]]ä] � œ] ı])� k]��]) � k]
^�]	]˝]` � `B

r k+ �]] k) ˙]+]	] k� �]]^
]� E ˝ g]	 k] +`
-]� ]�] - n]) ı �]˛�]` - n]) �]� ao]&) - n])
0	]� œ] � ` �]�] ˘]`ä] œ] � k] �]	]]�]] n+ R

SV - n]) ˝ g]	 k] ı]^�]¾] �]_˝] k� ä]^)4
+�]] k) ı a])� k] - n]) -ı]	 k] � k]�]� &]^�]& k�
� at]+ � k] � +
]�]]�]]E S F)]� �" �] œ] � a]�� k]
� k] 0( 	] ) k+ Ÿ+H k&�]O k&�] k� 
] k]�]
�] œ] �] k]�]
]` �]]˝ œ] �] k]˘]� ) k+ Ÿ+H
SW ˇ])˝]` k� )]˙]]E �]+ k]�]]� - n]) 0�] k�
-^�]^�]˝] ˙]	]� k� ^�]
]]( �] kå a+4
- n]) -^ˇ]� ]^)�] œ] 	 k] ^�]
]� ) 0	]� ]
^�]) k]ˇ] ^� �]]DG T SX - n]) �]˘]� a]˘] k4�]]
+` a+-]D )]˙]] k+) k] k&�] - n]) ı a]_	˝]O
� a]�] ı]`
]]˝ a]�] & k]	] œ]E U � n])O�] g+^&�] œ] - n])
/�])]4
] � ` ˙]	]˝]] k� �]]˛] ^�]
]� )
/�] �]+) � œ] ˝ k] k) ı]^�]¾] � k]�]� �]`� a] k�
^�]
]]( /� ¹] a+4E ^˙]�]� ] ˝ g]	 k] -^�]� k]�
^� �]] ˛]] V SY ˝]]^� � k] 0�] k� �]]˛] �]+
�]�] � œ) ˙] k] ˝ g]	 k] -ı]	]` �]_˝] - n]) �])ä]`
k� � a]˝]]^�]� ı]+
 k] � k] ˝]�] ^� �]] ˛]]D W

SZ -�] k+ �]+ k]�]]E� 0	]� ` ˇ]�]^� �] œ] ı])
ˇ�]]	] k& - n]) -ı]	 k] &]�] œ] � ` �]&& � )
^� � k] ı g])` ˝])+ ^	]$) + k]� ) ˝ k])] �]˘]	]
� a]	]]˝ k] ) œ+ T[ - n]) ˝ g] -ı]	]] +]˛] �]æ]O
� ) 
] k]�] œ] � k] ˘ o]�]] � )˝]] ) k+ - n]) ˝ k] k)
ı]^�]¾] � k]�]� �]`� a] k� 	]]�] � k] X ˘]�]˝� ])
- n]) -]�˘]� “] k� � ]�] + k]˝ k] ) œ+Ds Y

TR ˙]�] � k] ^�]å^�]å]� ) ^�]		]˝] � )
˘ a] k� ˝] k] �]+ ˙]�]+ ˙]+ t] � k] /� ¹] ˛ k]E � t]ı]
0# ` - n]) � k] �]�]O k� O�]�] ı]^�]¾] �]_˝] � k]
�]) �]4 Z - n]) ^	]$) + k]� ) ı])� k]��]) � ]
�]˘]	] � a]	]]	 k] 
]� k]D R[

TS ^�]��]]�] � )	 k]�]]
 k] �]�] 
] k]�] 4�

UBSV � �]] r]]˝] œ] ı]) �]+)] “/ � k] ^�]˘]])
� )Ds UBSWE SZ �-^˝]y � V k&� œ]D UBSW
� �]] r0�] k� �]�]`+Ds

-ˇ�]y U
R � g]� SRBRV

S � g]+ RRBUX

T Ü k]
] TBZE R[

U Ü k]
] VBU[

V Ü k]
] VBSZ

W � g]� SSBS
Ü k]
] VBSW

�������������������

g&�])] � q]�]y
R ^	]� “] S[BRR

	] k+ ZBW
�]˙] RUWBW

S S�]�] STBRE S

T �]˙] SBRE S

U � g]� STBRS

V �]˙] UVBX
Ü k]
] R[BTY

W �]�] VTBR[
� g]� SUBUU
Ü k]
] SBST
Rı]˝] RBS[

X Ü k]
] TBRW

Y Ü k]
] SBUT
Ü k]
] VBRS

Z Ü k]
] SBSE U

R[ R^˛] SBS

RY[X Ü k]^�]˝] œ] UBRVOTS



^&
] - n]) 4� ˙]]	]� ˛ k]D 0	]� œ] � k] � k] “/
�]` -ı]	]` � o]ı]^¢] � k] -ı]	]] 	]+™ � +˝]]
˛]]E �]_
� �]�] ˘]`ä œ] � k] -]ı]�] � œ] �] t]"

 k]˝ k] ˛ k]D R TT - n]) Ü k]^�]˝] �] kå ä]�])O
&�˝] o%�] � k] �]�]]+` k&˝ k] ) k+ ^� Ü]� a]
�]`� a] �] k) a+- œ] � œ] � k] •ä]&] + k] �]�]]
n+D S 0	] �]�] ı]) ı])� k]��]) � ` �])ı g])

�]+]O �� ı]] �]	]` )+`D TU �]˘] ˝] k] �]+ n+
^� 0	]� œ] � k] “/ �]` ˝ o]�]` � œ] 	]+™ ˛]] T

�] œ]^� ^˙]˝]	] œ] k� ı]]�] � k]˝] �]] �]) ˛ k]E
� k] 0	 œ+ � k]˘] k&˝ k] - n]) ^�]
]	 k]�]]
]` )� �]

]]� ) TV Ü k]^�]˝] œ] k� ı n]) œ] ı]) )�] k&˝ k]
˛ k]D U - n]) ^( ) + k)� � k] 0�]� ` ä]Î O
)˝] k� � a]˝]]^�]� �] t]" ^&�]] ˙]]˝]] ˛]]D V

TW � g]� a]( ^˙]� k] Ü k]^�]˝]E �])	]�]]�] W 	]]�] � k]
� a]
]]˝ k] ˛ k]E L^˙]�]� ] �]˝]
]�] n+E r^&
]]� k]
� ] � k]"]sM a� Ü a]�] � ] )+	 k]�]]
]] 
 k]�]` ˛]]D
TX 0�] k� ı]]�] ä]�]`	] � ] 4� a"� å] ˛]]
^˙]� k] 0�]	 k] � k]˘] ^&�]] - n]) )� �] 
]]� )
Ü k]^�]˝] œ] k� ı n]) œ] ı]) )�] &`D X

V +	]	�]]+ 	]]�] k� 4� -]&�]` - n])
0�]� ` ı]˝	]` �]( `)] 	 k] �]` -ı]	]`

a� ! ä]�]`	] � k]˘]`D S �]�]) +	]	�]]+
	 k] ˘] k])`O^!ı k] 0�]� ` � `�]˝] � ] a� !
^+��]] -ı]	 k] ı]]�] )�] ^
]�]] - n]) �]+
�]]˝] 0�]� ` ı]˝	]` �]` ˙]]	]˝]` ˛]`D 0�]	 k]
)� �] � ] ^�] “( a� ! ^+��]] 
 k] ˙]]� )
Ü k]^�]˝] œ] k� ı n]) œ] ı]) )�]]D Y T ˝]�] ı]˝]O
)�] 	 k] � +]E r+	]	�]]+E �] œ] � n]˝]]	] 	 k]
˝ a]� k] k4�]] %`# �]	]] ^&�]] ^� ˝ g] ı]^�]¾]
�]_˝] � k] � g]# �] k]
 k] Z - n]) ä]�]`	] � `
� `�]˝] � ] a� ! ^+��]] ˘] k])` � k] -ı]	 k]
ı]]�] )�] 
 k]H U ˙]�] ˝]� �]+ ˝ k] k) ı]]�]
˛]`E �]] �]+ ˝ k])` 	] ˛]` - n]) � k]˘]	 k] k�
�]]& �]` �]] 0�]� ` � `�]˝] ı]) ˝ k])]
+� 	]+™ ˛]]H ˝] k] ^( ) �] œ] ˝ g]	 k] -ı]	 k]
^&
] � œ] k4�]] � ]�] � )	 k] � ` �] k]˘]`H ˝ g]	 k]

UBTS ��]&]�]�]` � œ] r˙]`�]	]s k&� œ]D

o/�]]	] œ] � k] 	]+™E ı])� k]��]) � k] � g]# �] k]
]]
n+Ds V �]+ � a]	]˝ k] +` +	]	�]]+ ^�]) ı]å]

- n]) �]) �]�]]D - n]) /�] �]] k) � œ] � a]	]	 k]�]]
 k]
+) ^� �]` ı]) $) !] �]�]]D W ^( ) a� !
	] n]˙]�]]	] œ] 	 k] 0#� ) 0� k] � ı] kå � œ] 
]ı k]"]
- n]) 0� k] �]]+) 
 k] �]4 - n]) &( 	]] ^&�]]D

X � )`�] ˝]`	] � o] k" �]]& 0�]� ` ı]˝	]`
-]�]` - n]) 0� k] 	]+™ ı]˝]] ˛]] ^� �]+ t] �]]
a+-] n+D Y ı]˝])�] 	 k] 0�]� k] � +]E r� a]� k]

�]˝]]E �]] ˝ a]�] & k]	] œ] 	 k] -ı]	]` ä]�]`	]
/˝]	 k] +` &]�] � œ] � k]˘]` ˛]`Hs 0�]	 k] � +]E
r+ t]E /˝]	 k] � œ] +` � k]˘]` ˛]`Ds Z ı]˝]O
)�] 	 k] 0�]� k] � +]E r�] œ] ˝ a]�] & k]	] œ] 	 k]
^�]
]� ) ˝]�] ^� �]] ^� ˝ a]�] �]+ k]�]]� � `
ı]^�]¾] �]_˝] � ` ı])`�]] 
] k]H k&�]I ˝ k] k)
ı]^˝] � k] &( 	]]	 k]�]]
 k] &)�]]ä k] ı]) Ÿ+ - n])
-�] � k] ˝ a]� k] �]` 0# ]� ) 
 k] ˙]] t4� k]Ds
R[ 0�]` �]å` �]+ 0�] k� ı n]) œ] ı]) ^�]) ı]å`
- n]) �]) �]�]`D ˙]�] � k] 	] n]˙]�]]	] o-&)
-]4 ˝] k] 0	+ œ]	 k] 0� k] �])] a+-] ı]]�]] - n])
� k] 0� k] 0# ]� ) �]]+) 
 k] �]4 - n]) 0�] k�
ı]^˝] k� ı]]�] 0� k] &( 	]] ^&�]]D RR /�]
�]"	]] � k] ı g])` � o]$
]` ı]) - n]) /�] �]] k) � œ]
� a]	]	 k]�]]
 k] +) ^� �]` ı]) $) !] �]�]]D

RS Ü k]^�]˝] œ] k� +]˛] œ] 
] k]�] œ] k� �]`˘]
- n]) �]` �] a+˝]O� k] ˘]�]˝� ]) - n]) -]�˘]� “]
k� � ]�] + k]˝ k] ) k+D R � k] �]�]` F� a]
 n]�]]	] k�

� o]�] œ]�]]
 k] �])]�] k&G � œ] /� ¹] a+-] � )˝ k]
˛ k]D S RT �]]^� �] œ] � œ] � k] ^� �]` � ` ^+��]˝]
	]+™ + k]˝]` ˛]` ^� � k] ˘ k]
] œ] � œ] ˙]] ^�]
 k]D
^( ) �]` 
] k]�] ˘ k]
] œ] � ` ˝]])`( � )˝ k] ˛ k]D
RU - n])O˝] k]O- n]) Ü]� a] ı]) ^�]��]]�] � )	 k]O
�]]
 k] -]&�]`O- n])˝] �]å` ˝]]&]& � œ] 0	]� œ]
�]]^�]
] + k]˝ k] ) k+D T RV �]+ t] ˝]� ^� � k]
�]`�]]) œ] � k] �]å` �]å� œ] ı]) 
]]� ) ˘]])ı]]O
/�] œ] - n]) ^�]�˝]) œ] ı]) ^
]"] k&˝ k] ˛ k] ˝]]^�
˙]�] ı]˝])�] �]+ t] � k] � a]ä] k)E ˝] k] � �]O� k]O� �]

VBZ �-^˝]y � V k&� œ]D

-ˇ�]y U
R Ü k]
] SBUUE UV

S Ü k]
] RBSRE SS
Ü k]
] UBS

T Ü k]
] SBUUE UV

U Ü k]
] VBRE S

V Ü k]
] WBR

W Ü k]
] RRBSS
Ü k]
] RSBSV

X � g]� RSBTT

�������������������

-ˇ�]y V
Y Ü k]
] UBTUE TV

Z �]˙] R[RBX
Ü k]
] VBZ
/( UBSV
a� �] TBZ

�������������������

g&�])] � q]�]y
R Ü k]
] UBSZE T[

Ü k]
] WBY
Ü k]
] RUBT
Ü k]
] RVBRS
) k]�] RVBRYE RZ
S a� ) RSBRS

S � g]+ R[BST
Ü k]
] TBRR

T Ü k]
] WBX

Ü k]^�]˝] œ] UBTTQVBRV RY[Y



0�]� ` ı])!] ”/ +` 0	]� œ] � k] a� ! ı]) ı]å
˙]]4D R RW �]Î �]
 k]�] k� -]�]Oı]]�] k�
�]+) œ] � k] �]` �]])` ˝]]&]& � œ] 
] k]�] �]+ t]
-]˝ k] ) k+ - n]) �]`�]]) œ] - n]) a&�" ��]� “] g&˝] œ]
k� �]˝]]4 a+- œ] � k] 
]]˝ k] ) k+ - n]) � k] �]�]O
k� O�]�] # `� + k] ˙]]˝ k] ˛ k]D
RX �]�]) �]+]�]]˙]� - n]) � k] �]�]` ˙] k]

0�] k� �]]˛] ˛ k] �]]	]` 0�] �]˝] k� �] g&O
^� �] œ] k� � a]" k� 
] k]�]E ˙]
]	] � k] �]) �]4D
RY 0	+ œ]	 k] Ü k]^�]˝] œ] � k] ı]� å � ^
]�]] - n])
˙ k]
] � œ] $]
] ^&�]]D S RZ �]�]) )]˝] � k]
�]+ k]�]]� k� ��]� “] g&˝] 	 k] ˙ k]
] k� &)�]]ä k]
�] k]
] ^&4 T - n]) 0	 œ+ �]]+) 
]]� ) 0	]� k]
� +]E S[ r˙]]- k] - n]) ˙]]� ) � o]^&)
� œ] 
] k]�] œ] � k] ˙]`�]	]� � ] � o] k&�] � a]	]]˝ k]
)+ k]Ds SR /�]^
]4 � k] � a]�]+ + k]˝ k] +`
� o]^&) � œ] �]4 - n]) ^�]�]]	 k] 
]� k]D

^( ) ˙]�] �]+]�]]˙]� - n]) 0�] k� �]]˛]`
-]4E ˝] k] 0	+ œ]	 k] �]+]�]�]] - n]) /�])]4O
^
]�] œ] k� � a]^�]�]]- œ] � ` ı g])` �]�]] � k]
/� ¹] ^� �]] - n]) ˙ k]
] � k] Ü k]^�]˝] œ] � k]

]]	 k] k� ^
]4 ı]+ k)&]) � k]˙ k]D SS �]�])
�]+ t] ı] at+˘]� ) ı]+ k)&]) œ] 	 k] k&�]] ^� � k]
˙ k]
] � œ] 	]+™ Ÿ+D /�]^
]4 � k] 
] n]" -]4
- n]) -]� ) �]+ �]�]) &`E ST r+�]	 k]
k&�]] ^� ˙ k]
] k� &)�]]ä k] -˘!` ˝])+ � o]&
Ÿ+ - n]) &)�]]ä] œ] ı]) ı]+ k)&]) �]` ˝ n]	]]˝]
Ÿ+E �]�]) ˙ k]
] �] k]
]	 k] ı]) +� œ] o-&) � k] “/

	]+™ ^�]
]]Ds SU ˙]�] � o]^&) k� ı]+ k)O
&]) œ] k� �])&]) - n]) Ü]ˇ]]	] �]]˙]� œ] 	 k] �]+
� a]	]]E ˝] k] � k] �]å` a&^�]ˇ]] � œ] ı]å �]4 - n])
0	 œ+ �]�]�] 	]+™ -] )+] ˛]] ^� -]� k] �]]
+ k]�]]D SV �]�]) ^� �]` 	 k] -]� ) 0	 œ+
�]�]) &`E r k&�] k]I ˝ a]�]	 k] ^˙]	] -]&^�]�] œ]
� k] ˙ k]
] � œ] $]
]] ˛]]E � k] ˝] k] � o]^&) � œ] Ÿ+
- n]) �]+ t] �] kå + k]� ) 
] k]�] œ] � k] ^�]�]] ) k+

VBRY � �]] r^�])�˝]]) � )Ds VBRZ �-^˝]y
� V k&� œ]D VBS[ � �]] r/�] ˙]`�]	]Ds

Ÿ+Ds SW ˝]�] �])&]) -ı]	 k] ı]+ k)&]) œ]
k� �]]˛] �]�]] - n]) 0	 œ+ 
 k] -]�]]E �]�])

0	] k� �]]˛] � k] “/ ä] k])Oä]�])&�˝]` 	]+™ � `
�] œ]^� 0	 œ+ $) ˛]] ^� � +™ 
] k]�] +� œ]
ı]˝˛]) œ] � k] �]]) 	] $]
 œ]D R

SX � k] 0	 œ+ 
 k] -]4 - n]) 
]]� )
�]+]�]�]] k� �]]�]	 k] �]å] � ) ^&�]]D
�]+]�]]˙]� 	 k] 0	]� k] a� ! �]�]]
] ^� 4
SY - n]) � +]E r+�]	 k] ˝ a]� œ+ � å] -] k&�]
^&�]] ˛]] ^� /�] 	]]�] � k] ^�]�]]	]] � o]&
� ) & k]E S �]�]) ^( ) �]` k&�] k]I ˝ a]�]	 k] �]] k)
�]Î �]
 k]�] � k] -ı]	]` ^�]�]]- œ] � k] �])
^&�]] n+ - n]) ˝ a]�]	 k] /�] -]&�]` k� � g]	]
� ] & k]�] +�]] k) ^�]) ı]) ˛] k]ı]	 k] � ` # ]	]

]` n+Ds T SZ ˝]�] ı]˝])�] - n]) g&�] k)
Ü k]^�]˝] œ] 	 k] � +]E r o/�]]	] œ] k� �]˙]]�] ı])O
� k]��]) � k] -ı]	]] )]˙]] ˙]]	]� ) 0�]� `
-]�]] �]]	]	]] +` +�]])] ( ä “] n+D U

T[ ^˙]�] �]`� a] � k] ˝ a]�]	 k] � ]# � ı]) 
]"O
� ]� ) �]]) $]
]] ˛]]E 0� k] +�]] k) ı a])�] œ] k�
ı])� k]��]) 	 k] •ä]&] � ) ^&�]]D V TR ı])O
� k]��]) 	 k] 0�]` � k] t1 ˘]] ı]& k&� ) �]]�]
-� a]�]] W - n]) 0Ã])� ˝] “] #+)]�]] X - n])
-ı]	 k] &]�]™ ˝])( ^�]# ]�]] Y ˝]]^� /�]O
)]4
] ı]�˘]]˝]]ı] � k) - n]) ı]]ı] œ] � ` �]]( `
ı]]4D Z TS +�] /	] �]�] �]]˝] œ] k� �]�]]+
Ÿ+ R[ - n]) ı]^�]¾] �]_˝] �]` �]�]]+ n+ RR ˙] k]

ı])� k]��]) 	 k] 0	] 
] k]�] œ] � k] &` n+E ˙] k] 0� k]
)]˙]] ˙]]	]� ) 0�]� ` -]�]] �]]	]˝ k] Ÿ+Ds

TT ˙]�] 0	+ œ]	 k] �]+ � a]	]] ˝] k] � k] -]�]O
�]� g]
]] + k] 0 k# - n]) � k] 0	]� ] � ]�] ˝]�]]�]
� ) k&	]] ˘]]+˝ k] ˛ k]D TU �]�]) �]+]�]�]]
� œ] �]�]
]`4
] RS 	]]�] � ] 4� ( )`�]` �]å]
a+-]E ˙] k] � ]	 g]	] � ] ^�]�]� ˛]] - n])


] k]�] œ] � œ] 0�]� ` �]å` /ää]˝] ˛]`D 0�]	 k]
/	] -]&^�]�] œ] � k] a� ! k&) k� ^
]4
�]]+) 
 k] ˙]]	 k] � ] a+�] ^&�]]D TV ^( )

VBT[ � �]] rı k]åDs

-ˇ�]y V
R �]˝] ZBS[E SR

S � g]� SRBRS

T �]˙] TUBX
Ü k]
] RSBX
Ü k]
] RWBSW
/ì] RBXE RU

�������������������

g&�])] � q]�]y
R � g]� S[BRZ

S Ü k]
] UBRY

T �]˝] SXBSV
Ü k]
] TBRUE RV

U &]	] TBRXE RY
Ü k]
] UBRZE S[

V Ü k]
] SBSTE SU

W Ü k]
] TBRV

X �]˝] RBSR
/ì] SBR[

Y Ü k]
] SBTSE TT
^( �] SBZ

Z �]�] VTBRR
Ü k]
] SBTY
Ü k]
] R[BUT

R[ � g]� SUB
UWOUY
Ü k]
] RBY

RR � g]+ RVBSW

RS Ü k]
] SSBT

RY[Z Ü k]^�]˝] œ] VBRWOTV



�]�]
]`4
] 	 k] 0	]� k] � +]E r/�])]4
] k�

] k]�] k]E ˝ a]�] /	] -]&^�]�] œ] k� �]]˛] ˙] k]
� )	]] ˘]]+˝ k] + k]E 0�] k� �]] k) � œ] -˘!`
˝])+ �] k]˘] 
] k]D TW a� ! �]˝] ı]+
 k]
^˛]� g]&]�] �]+ � +˝ k] a+4 0# �]å] a+-]
˛]] ^� � Ÿ] �]` a� ! gt+D - n]) � “/ -]&�]`E
� )`�] U[[ 
] k]�] 0�] k� � a]" � œ] �]]^�]
]
+ k] �]4 ˛ k]D �]�]) �]+ �]]) $]
]] �]�]]
- n]) ^˙]˝]	 k] 0� k] �]]	]˝ k] ˛ k] � k] �]�] ^˝]˝])O
^�]˝]) + k] �]4D TX 0�] k� �]]&E 	]]�]O
^
]�]] “/ k� ^&	] œ] � œ] �]
]`
] � ] �] g+&] 0#
�]å] a+-] - n]) 0�]	 k] 
] k]�] œ] � k] �]+� ]� )
-ı]	 k] ı]` k! � ) ^
]�]]D �]�]) �]+ -]&�]`
�]` ^�]" �]�]] - n]) ˙] k] 0� k] �]]	]˝ k] ˛ k] � k]
�]�] ^˝]˝])O^�]˝]) + k] �]4D TY /�]^
]4
-�]` k� +]
]]˝] � k] k&�]˝ k] a+4 � Ÿ] ˝ a]�]� k]
� +˝]] gt+E /	] -]&^�]�] œ] k� � ]�] � œ] &�]
]
�]˝] & k]E ı]) /	 œ+ -ı]	 k] +]
] ı]) ! k]å
& k]D �] œ]^� -�]) �]+ �] k]˙]	]] �]] �]+
� ]�] o/�]]	] œ] � ` ˝])( � k] n+ ˝] k] �]+
^�]" ˙]]4�]]E TZ 
 k]^� 	] -�]) �]+ ı])O
� k]��]) � ` ˝])( � k] n+E ˝] k] ˝ a]�] /	 œ+
^�]"] 	]+™ �]� k]� k]D R � +™ k4�]] 	] + k]
^� ˝ a]�] ı])� k]��]) � k] 
]å	 k]�]]
 k] #+) k]Ds S

U[ 0	+ œ]	 k] 0�]� ` �]
]]+ �]]	] 
]` - n])
Ü k]^�]˝] œ] � k] � a]
]�]]� ) 0	 œ+ � k] kå 
]�]O
�]]4� T - n]) a+�] ^&�]] ^� �]`� a] k� 	]]�]
� k] �] k]
]	]] � o]& � ) œ&E ^( ) 0	 œ+ ˙]]	 k]
^&�]]D

UR ˝]�] � k] �]+]�]�]] k� �]]�]	 k] � k] /�]
�]]˝] ı]) �]å` � a]�]` �]	]]˝ k] a+4 -ı]	 k]
)]�˝ k] ˘]
] ^&4 U ^� 0	 œ+ �]`� a] k�
	]]�] � k] � k]/ää]˝] + k]	 k] k� 
]]�]� ˝] k] �]�]�]]
�]�]]D US - n]) � k] ^�]	]] 	]]�]] +) ^&	]
� o]^&) � œ] - n]) �])O�]) ˙]]� ) ^�]�]]˝ k] ) k+ V

- n]) �]�]`+ �]`� a] k� �]] k) � œ] � a]�]�]�])`
� a]	]]˝ k] ) k+D W

VBU[ � �]] r^ı]"�]]�]]Ds

W 0	] ^&	] œ] ˘ k]
] œ] � ` ^�]	]˝]` �]æ˝]` ˙]]
)+` ˛]`D ˝]�] k4�]] a+-] ^� � g]	]]	]`

�] k]
]	 k]�]]
 k] �] g+&` ˘ k]
 k]E /ì]]	]` �] k]
]	 k]�]]
 k]
�] g+&` ˘ k]
] œ] k� �]] k) � œ] ^�]� ]�]˝] � )	 k]

]� k]E �] œ]^� ) k]ä] k� �]]	 k] k� � t]"�]] k) � œ]
� g]	]]	]` �] k]
]	 k]�]]
]` ^�]ˇ]�]]- œ] � k] 	]ä])O

o-&]ä] ^� �]] ˙]] )+] ˛]]D R S ˝]�] 0	]
RS Ü k]^�]˝] œ] 	 k] �]]� ` �]�]` ˘ k]
] œ] � k] � a]
]]�]]
- n]) 0	]� k] � +]E r�]+ # `� 	]+™ ^�
+�] Ü k]^�]˝]E ı])� k]��]) � ] �]˘]	] ^�]�]]	]]
! k]å� ) �]]	]] �] t]"	 k] k� � ]�] � œ] 
]�]
˙]] t4D S T /�]^
]4 �]]/�] k]E -ı]	 k] �]`˘]
� k] k4� k] �]]˝] -]&�]` ˘ a]	] k] ^˙]	]� ] ˝ a]�+] k)
�]`˘] -˘!] 	]]�] + k] T - n]) ˙] k] ı]^�]¾]
�]_˝] - n]) � a]^Ã � k] �])ı g]) + œ] U ˝]]^�
+�] 0	 œ+ /�] ä]Î )` � ]�] � ` k&�] k)�]
k� ^
]4 #+)] t4D V U - n]) +�] Ü]]˛ “]	]]

� )	 k] - n]) �]˘]	] ^�]�]]	 k] � ` � k]�]] � œ]

]� k] ) œ+� k]Ds V �]+ �]]˝] �]�]� k] -˘!`

]�]` - n]) 0	+ œ]	 k] /	] -]&^�]�] œ] � k] ˘ a]	]]B
_�˝]( 	 a]�]E ˙] k] ^�]��]]�] - n]) ı]^�]¾] �]_˝]
� k] �])ı g]) ˛]] - n]) ^( ^
]ıı a]�]E W Ü]� a]Í �]E
	]`� ]	] k])E ˝]`�] k]	]E ı])^�]	]]�] - n]) ^	] a� O

]]0�]D ^	] a� 
]]0�]E o-˝]]^� �]] � ] )+	 k]O
�]]
]] ˛]] - n]) 0�]	 k] �] g+&` ˇ]� “] -ı]	]]�]]
˛]]D W � k] /	] �]]˝] œ] � k] Ü k]^�]˝] œ] k� ı]]�]

]]4D 0	+ œ]	 k] Ü]]˛ “]	]] � ` - n]) 0	] ı])
+]˛] )� k]D X

X /�] �]˙]+ � k] ı])� k]��]) � ] �]˘]	]
n( 
]˝]] �]�]] Y - n]) �]Î �]
 k]�] � œ] ˘ k]
] œ] � `

^�]	]˝]` ˝ k]ä]` � k] �]æ˝]` �]�]` Z - n]) �]å`
˝]]&]& � œ] �]]˙]� �]` ^�]��]]�]` �]	] �]4D R[

Y _�˝]( 	 a]�] ı]) ı])� k]��]) � ` �]å`
�� ı]] ˛]` - n]) �]+ 0�]� ` �]_˝] � k] �])ı g])

˛]]E /�]^
]4 �]+ 
] k]�] œ] k� �]`˘] �] kåO�] kå
-]�˘]� “] k� � ]�] - n]) ˘]�]˝� ]) � )˝]]
˛]]D Z �]�]) a� ! -]&�]` ˙] k] F-]ä]]&

] k]�] œ] k� �]�]]O�])G k� �]&��] ˛ k]E a� k)	 k]E

-ˇ�]y V
R 	]`˝] SRBT[

S Ü k]
] SWBRU

T �]˝] R[BRX
�]) RTBZ

U �]˝] VBRS
Ü k]
] RWBSV
) k]�] VBT
S a� ) RSBR[
^( �] RBSZ
/ì] R[BTU
Rı]˝] UBRT

V Ü k]
] S[BS[

W Ü k]
] UBTR

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y W
R Ü k]
] UBTUE TV

R˝]` VBT
�]] g� RBSX

S ^	]� “] RYBRXE
RY

T Ü k]
] RWBRE S
R˝]` TBX

U Ü k]
] WBYE R[

V ��] RBRT

W Ü k]
] SRBY

X ��] TUBZ
Ü k]
] YBRUE RX
Ü k]
] RTBSE T
R˝]` UBRU
R˝]` VBSS
S˝]` RBW

Y Ü k]
] RSBSU
Ü k]
] RZBS[

Z Ü k]
] SBUX

R[ � g]+ RSBUS
Ü k]
] RVBV

Ü k]^�]˝] œ] VBTWQWBZ RYR[



^�] o� &^)�]]E ^� ^
]^� �]] - n]) 4^�]�]] k�

] k]�] œ] k� �]]˛] ^�]
]� ) _�˝]( 	 a]�] k�
^�]
]]( �] kå a+4 - n]) 0�]� k] �]+�] � )	 k]

]� k]D R[ �]�]) _�˝]( 	 a]�] 	 k] �]å` � a]^ÃO
�]]	]` � k] - n]) ı]^�]¾] �]_˝] � ` �]&& � k]
0	 œ+ ˙]�]]�] ^&�]]E /�]^
]4 � k] 0�] k� �]]�]	 k]
^"� 	]+™ ı]]4D R RR ˝]�] 0	+ œ]	 k] ˘] k])`O
^!ı k] a� ! -]&^�]�] œ] � k] a( �]
]]�]] ^�
� k] 
] k]�] œ] � œ] �]+ �]]˝] n( 
]] t4E r+�]	 k] /� k]
� g]�]] - n]) ı])� k]��]) k� ^�]
]]( •	]&] � `
�]]˝ œ] � +˝ k] � a]	]] n+Ds RS 0	+ œ]	 k] ˙]	]˝]]
� k] - n]) � a]^�]�]]- œ] - n]) �]]_�¾]�] œ] � k]
�]å� ]�]] - n]) -˘]]	]� _�˝]( 	 a]�] ı])
g"" ı] kå - n]) 0� k] ä]�])&�˝]` �]+]�]�]] k�

�]]�]	 k] 
 k] �]4D RT - n]) � k] � g] k# �]�]]+ œ]
� k] 
 k] -]4 ^˙]	+ œ]	 k] � +]E r�]+ -]&�]`
+�]] k) ı]^�]¾] � o]^&) - n]) ı])� k]��]) k�
� ]	 g]	] k� ^�]
]]( �] k]
]	 k] � k] �]]ä] 	]+™
-]˝]]D RU ˙ n]� k]E +�]	 k] /� k] �]+ � +˝ k]
� a]	]] n+ ^� �]`� a] 	]]�])` /�] � o]^&) � k] %]
k&�]] - n]) 0	] )`^˝]�] œ] � k] �]&
] $]
 k]�]]

˙] k] +� œ] � g]�]] � k] ^�]
]` Ÿ+Ds
RV ˙]�] �]+]�]�]] � œ] � n] k# �]�] 
] k]�] œ] 	 k]

_�˝]( 	 a]�] ı]) 	]ä]) $]
]`E ˝] k] k&�]] ^�
0�]� ] ˘ k]+)] 4� ��]� “] g&˝] k� ˘ k]+ k) ˙ n]�]]
^&�] )+] n+D

X ^( ) �]+]�]]˙]� 	 k] 0�]� k] ı g]!]E r�]]
� k] �]]˝ œ] �]˘] Ÿ+Hs S _�˝]( 	 a]�] 	 k]

˙]�]]�] ^&�]]E r�]]/�] k] - n]) ^ı]˝]] �]�]]	]
� a]ä a]�] �]E � a]	] k]D +�]])] ı a])�]] -ì]]+�]E
+])]	] � œ] �]�]	 k] � k] ı]+
 k] ˙]�] � k]�] k]ı] k]"]O
^�]�]] � œ] )+˝]] ˛]]E S ˝]�] �]^+�]] � k] �])O
ı g]) ı])� k]��]) 	 k] 0� k] &� “]	] ^&�]] T - n])
0�]� k] � +]E F˝ g] -ı]	 k] k&�] - n]) 	]]˝ k]O
^)�˝ k]&]) œ] � k] ! k]å� ) 4� k4� k] k&�] � œ] ˙]]
˙] k] � Ÿ] ˝ a]� k] ^&�]] t1 �]]DG T U ˝]�] -ì]]O
+�] � �]^&�] œ] k� 0�] k&�] � k] ^	]� 
]� )
+])]	] � œ] )+	 k] 
]�]]D ^( ) 0�] k� ^ı]˝]] � `

�] n]˝] k� �]]&E R ı])� k]��]) 	 k] 0� k] �]+ t] � k]
^	]� ]
]� ) /�] k&�] � œ] �]�]]�]]E ˙]+ t] -�]
˝ a]�] )+˝ k] + k]D S V �]�]) ^( ) �]` ı])O
� k]��]) 	 k] 0�] �]˝] -ì]]+�] � k] /�] k&�]
� œ] � k] “/ ä]�]`	] 	]+™ &`E ı n]) )�]	 k] ˝]�
� ` ˙]�]+ �]` 	]+™ &`D �]�]) ı])� k]��]) 	 k]
0�]� k] �]]&] ^� �]] ^� �]+ �]+ k&�] 0� k]
- n]) 0�] k� �]]& 0�] k� � o]�]˙] œ] � k] ^�])]O
�]˝] � œ] k&�]]E T ˙]�]^� 0�] �]˝] ˝]� -ì]]O
+�] � ` � k] “/ - n]
]]& 	]+™ ˛]`D W - n])
ı])� k]��]) 	 k] �]+ �]` � +] ^� -ì]]+�] � ]
� o]�] ı])]4 k&�] � œ] ı]) k&�]` �]	]� ) ) k+�]]
- n]) �]+ t] k� 
] k]�] 0�]� k] � a]
]]�]` � )�]] t4O
� k] - n]) U[[ �]]
] ˝]� 0� k] �]˝]]˝ k]
) œ+� k]D� U X ^( ) ı])� k]��]) 	 k] � +]E
F^˙]�] k&�] � ` � k] � a]
]]�]` � œ)� k] 0� k] � Ÿ]
�]ä]] gt&�]] V - n]) �]+ �]�] + k]	 k] k� �]]& � k]
�]+ t] � k] ^	]� 
] -] t4� k] - n]) /�] ˙]�]+ � k])`
ı]^�]¾] � k]�]] � œ)� k]DG W

Y ı])� k]��]) 	 k] -ì]]+�] k� �]]˛] �]˝]	 k]
� ] � )]) �]` ^� �]]D X ^( ) -ì]]+�]E
/�]+]� � ] ^ı]˝]] �]	]] Y - n]) -]# � œ] ^&	]
0�]� ] �]˝]	]] ^� �]]D Z - n]) /�]+]� � k]
�]] g� �] ı n]&] a+-]� - n]) �]] g� �] k� RS
� k] k" a+4 ˙] k] -ı]	 k] �])]	 k] k� � a]^�]�]]�
�]	 k]D Z � k] -ı]	 k] �]] “/ � g]� a]( � k] ˙]
]	 k]

]� k] R[ - n]) 0	+ œ]	 k] 0� k] ^�]^Ò]�] œ] � k]
� k]˘] ^&�]]D RR �]�]) ı])� k]��]) � g]� a]( k�
�]]˛] ˛]]D RS R[ ı])� k]��]) 	 k] 0� k] �]])`
� a]�]`�]˝] œ] � k] a!å]�]] - n]) /�] � ]^�]
]
�]	]]�]] ^� 0�]	 k] ^( ) n]	] � ] ^&
] ˙]`˝]
^
]�]] - n]) �]+ 0�] k� �]]�]	 k] � a]^Ã�]]	]
#+)]D - n]) ^( ) n]	] 	 k] 0� k] ^�]Ò] - n])
-ı]	 k] ı g] k) �])]	 k] � ] -^ˇ]� ])` �]	]]�]]D RT

RR �]�]) ^( ) ı g] k) ^�]Ò] - n]) � 	]]	] k&�]

XBW � �]] r a])] �]� g]� � œ)� k]Ds XBY � �]]
�]]�]&E r0�]` ˝])+ �]] g� ] � ] �]˝]	]]
^� �]]Ds � �]] r a� �]^ı]˝]]Ds

-ˇ�]y W
R �]�] VUBRX

� g]� SRBRV
Ü k]
] WBT

�������������������

-ˇ�]y X
S 0˝] RRBTR

T 0˝] RSBR

�������������������

g&�])] � q]�]y
R 0˝] RRBTS

S 0˝] RSBUE V
/ì] RRBY

T 0˝] RSBX
0˝] RTBRUE RV
0˝] RXBRE Y

U 0˝] RVBRT
^	]� “] RSBU[

V 0˝] RVBRU

W ^	]� “] TBRS

X 0˝] RXBZE R[

Y 0˝] SRBROT

Z 0˝] SRBU

R[ 0˝] TXBZORR

RR 0˝] TXBSY
0˝] UVBU

RS 0˝] TZBSE T

RT 0˝] URBU[OUW

RYRR Ü k]^�]˝] œ] WBR[QXBRR



ı]) 4� �]å` � a]�]`�]˝] g"" ı]å`E �]+ t]
-� ]
] ı]å] - n]) +�]] k) ı a])�] œ] � k] � +™
�]` �]]	 k] � ` ˘]`ä œ] 	]+™ ^�]
] ı]] )+`
˛]™D R RS �]�]) ˙]�] �]] g� �] 	 k] � a]	]]
^� ^�]Ò] � œ] �]]	 k]Oı]`	 k] � ` ˘]`ä œ]� Ÿ+E
˝] k] 0�]	 k] -ı]	 k] � k]" œ] �]]	]` +�]] k) ı a])�] œ]
� k] ı]+
]` �]]) �]+ t] � k]˙]]D S RT - n])
˙]�] � k] g&�])` �]]) �]+ t] �]4E ˝]�] � g]� a](
	 k] -ı]	 k] �]]/�] œ] � k] �]˝]]�]] ^� �]+ � n]	]
n+ - n]) ^( ) n]	] � k] 0�] k� ı]^)�]]) k�

�]] k) � œ] �]]
 g]�] a+-]D T RU ˝]�] � g]� a]( 	 k]
-ı]	 k] ^ı]˝]] �]] g� �] � k] - n]) -ı]	 k] �])]	 k]
k� �]�]` 
] k]�] œ] � k] � 	]]	] � k] � a]
]�]]

^
]�]]E U ˙] k] a� 
] ^�]
]]� ) XV 
] k]�] ˛ k]D V

RV ˝]�] �]] g� �] ^�]Ò] � œ] -]� ) )+	 k]

]�]]D W - n]) �]+™ 0�]� ` �] n]˝] a+ “/ X - n])
+�]] k) ı a])�] œ] � ` �]` �] n]˝] a+ “/ Y RW - n])
0	]� ` +^»�] t] � k] k� �] 
]]�]` �]�]™ - n]) 0�]
� ì] � œ] )�]` �]�]™ ^˙]� k] -ì]]+�] 	 k]
˘] t]&` k&� ) � k] k� �] � œ] +�] k]) k� � k]" œ] � k]
�])`&] ˛]]D Z

RX - n]) ı])� k]��]) 	 k] -ì]]+�] � k] ˙] k]
�]]&] ^� �]] ˛]]E ˙ n]� k]O˙ n]� k] 0�] k� ı g])]
+ k]	 k] � ] �]˝] ı]]�] -] )+] ˛]]E � n]� k]O
� n]� k] -ì]]+�] k� � o]�]˙] ^�]Ò] � œ] �]æ˝ k]
�]4 - n]) 0	]� ` ^�]	]˝]` �] a+˝] + k] �]�]`D
RY ^( ) ^�]Ò] � œ] g&�])] )]˙]] a+-]E ˙] k]
� g]� a]( � k] 	]+™ ˙]]	]˝]] ˛]]D R[ RZ 0�]	 k]
+�]])` ˙]]^˝] k� ^�]
]]( 4� ˘]]
]
˘]
]` - n]) +�]] k) ı a])�] œ] � k] �]˙]� g])
^� �]] ^� � k] -ı]	 k] �]˘˘] œ] � k] ı n]&] + k]˝ k] +`
�])	 k] k� ^
]4 ! k]å œ&D RR S[ 0�]
& n])]	] � g]�]] ı n]&] a+-] - n]) �]+ �] a+˝]
� ao]&) � ˛]]D ˝]`	] �]+`	 k] ˝]� ˝] k] 0�] k�
�]]˝]]O^ı]˝]] 	 k] 0� k] �]) � œ] ı]]
]]Oı] k]�]]D� RS

XBRS � �]] r-	]]˙]Ds XBS[ � �]] rı])O
� k]��]) � ` 	]ä]) � œ] � ao]&)Ds � �]] r g&ˇ]
^ı]�]]�]]Ds

SR �]�]) ˙]�] 0� k] ! k]å ^&�]] �]�]]E R ˝] k]
^( ) n]	] � ` � k]"` 	 k] 0� k] 0# ] ^
]�]] - n])
-ı]	 k] � k] k" � ` ˝])+ 0�]� ` ı])�]^)�]
� `D S SS - n]) � g]�]] � k] ^�]^Ò]�] œ] � `
+) ˝])+ � ` ^�]�]] &` �]�]`D �]+` 	]+™E
�]+ &�]&]) ˝])` k� � k] �] k]
]˝]] ˛]] - n])
�] kåO�] kå � ]�] � )˝]] ˛]]D T

ST ˙]�] �]+ U[ �]]
] � ] a+-]E ˝] k]
0�] k� ^&
] � œ] �]+ �]]˝] -]�]`� ^� �]+
˙]]� ) -ı]	 k] �]]/�] œ] � k] �]]	]` g&�] k) /�]O
)]4^
]�] œ] � k] k&�] -]4D� U SU ˙]�]
0�]	 k] k&�]] ^� 4� ^�]Ò]` 4� /�]O
)]4
]` k� �]]˛] -	�]]�] � ) )+] n+E
˝] k] 0�]	 k] ˙]]� ) 0� k] �]˘]]�]] - n]) ^�]Ò]`
� k] �]])� ) 0�] /�])]4
]` � ` ˝])( � k]
�]&
]] ^
]�]]D SV 0�]	 k] �] k]˘]] ^� /�]O
)]4
]` �]+ �]�]�] ˙]] t4� k] ^� ı])� k]��])
0�] k� ä]^)4 0	 œ+ a!å] )+] n+E �]�])
0	+ œ]	 k] k4�]] 	]+™ �]�]�]]D SW -�]
 k]
^&	] ˙]�] & k] /�])]4
]` -]ı]�] � œ] �]�]å
) k+ ˛ k]E ˝] k] �]+ 0	] k� �]]�]	 k] �]�]] - n])
0�]	 k] 0	] k� �]`˘] � a]
]+ � )�]]	 k] k� ^
]4
� +]E F˝ a]�] ˝] k] �]] “/O�]] “/ + k]D ^( ) �] œ]
4� O g&�] k) k� �]]˛] � a])] �]
 g]� � ) ) k+
+ k]HG SX �]�]) ˙] k] -ı]	 k] �]]˛]` /�]O
)]4
]` k� �]]˛] � a])] �]
 g]� � ) )+] ˛]]E
0�]	 k] � g]�]] � k] ˇ]� ] ^&�]] - n]) � +]E
F˝ a]� k] ^� �]	 k] +�]])] -^ˇ]� ])` - n]) 	�]]�]`
#+)]�]] n+H SY �]] ˝ g] � a]� k] �]` �]])
$]
]	]] ˘]]+˝]] n+E ˙ n]� k] ˝ g]	 k] � 
] 0�] ^�]Ò]`
� k] �]]) $]
]] ˛]]HG SZ �]+ � a]	]� )
� g]�]] �]+ t] � k] �]]�] �]�]] - n]) ^�]È]	] k&�] � œ]
ı]) k&�]` � ` ˝])+ )+	 k] 
]�]]D �]+ t] 0�] k�
& k] � k] k" ı n]&] a+4D V

T[ ^( ) U[ �]]
] �]]&E ˙]�] � g]�]]
�]`	 n] ı]+]å k� ı]]�] �]`)]	 k] � œ] ˛]]E ˝] k]

XBST � �]] r0�]	 k] n( �]�]] ^� �]]Ds � �]]
r� ] +]�] k&�] -]4Ds

-ˇ�]y X
R 0˝] URBVU

0˝] USBV

S 0˝] USBSE W

T 0˝] UVBRE RW

U 0˝] UVBZORR

V 0˝] UWBSX
��] R[BSS

W 0˝] UWBSZ
��] SWBV

X 0˝] UZBTT

Y ^	]� “] RBW

Z 0˝] STBRW
^	]� “] RTBRZ
�]+ SUBTS

R[ ^	]� “] RBXE Y

RR ^	]� “] RBR[E SS

RS ^	]� “] SBS
/ì] RRBST

�������������������

g&�])] � q]�]y
R ^	]� “] SBT

S ^	]� “] SBVE R[

T ^	]� “] RRBT

U ^	]� “] SBRRORV

V ^	]� “] SBSRE SS
^	]� “] RYBSOU

Ü k]^�]˝] œ] XBRSOT[ RYRS



4� ��]� “] g&˝] 0�] k� �]]�]	 k] 4� ˙]
]˝]` a+ “/
t� "`
]` �]]å` � ` 
]ı]" œ] � œ] Ü]� " a+-]D R

TR ˙]�] � g]�]] 	 k] �]+ k&�]]E ˝] k] �]+ o&�]
)+ �]�]]D ˙]�] �]+ 0� k] k&�]	 k] k� ^
]4
ı]]�] ˙]] )+] ˛]] ˝] k] 0� k] �]+ k]�]]� � `
�]+ -]�]]ä] � a]	]]�]` &`E TS F� Ÿ] ˝ k] k)
ı a])�] œ] � ] ı])� k]��]) gt+E -ì]]+�] � ]
ı])� k]��])E /�]+]� � ] ı])� k]��]) - n])
�]] g� �] � ] ı])� k]��])DG S �]+ � a]	]� )
� g]�]] � t]ı]	 k] 
]�]] - n]) 0�]	 k] - n]) -]� k]
˙]]� ) k&�]	 k] � ` ^+��]˝] 	]+™ � `D
TT �]+ k]�]]� 	 k] 0�]� k] � +]E F˝ g] -ı]	 k]
ı] t]�] œ] � ` ˙ g]^˝]�] t] 0˝]]) k& �] œ]^� ^˙]�]
ä]�]`	] ı]) ˝ g] �]å] n+ �]+ ı]^�]¾] n+D
TU � k]�]� � Ÿ]	 k] k&�]] n+ ^� ^�]Ò] � œ]
� k] k) 
] k]�] œ] ı]) ^� ˝]	 k] ä a]
�] ^� 4 ˙]]
) k+ Ÿ+ - n]) � Ÿ]	 k] 0	]� ] � )]+	]] � a]	]] n+D T

� Ÿ] 0	 œ+ a!å]	 k] k� ^
]4 	]`˘ k] -]�]]
gt+D -�] -]E � Ÿ] ˝ a]� k] ^�]Ò] � k]˙ gt]�]]DG

TV ^˙]�] � g]�]] � k] 0	+ œ]	 k] �]+ � +� )
a#� )] ^&�]] ˛]]E F˝ a]� k] ^� �]	 k] +�]])]

-^ˇ]� ])` - n]) 	�]]�]` #+)]�]] n+HG U

0�]` � k] ı])� k]��]) 	 k] -^ˇ]� ])` - n])
a!å]	 k]�]]
]] #+)]� ) 0�] ��]� “] g&˝] k�

ä]^)4 � k]˙]]E V ˙] k] t� "`
]` �]]å` � œ] 0� k]
^&�]]�]` ^&�]] ˛]]D TW /�]` � g]�]] 	 k]
0	 œ+ ^�]Ò] - n]) 
]]
] �]]�]) W � œ] ˘]�]˝� ])
- n]) -]�˘]� “] k� � ]�] ^&�]]4 X - n]) 0	 œ+
�]+ t] � k] ^	]� ]
] 
]]�]]D Y 0�]	 k] U[ �]]
]
�]`)]	 k] � œ] �]` k4� k] -]�˘]� “] k� � ]�]
^� 4D Z

TX �]+ �]+` � g]�]] n+ ^˙]�]	 k] /�]O
)]4^
]�] œ] � k] � +] ˛]]E Fı])� k]��]) ˝ a]�+] k)
�]]/�] œ] k� �]`˘] � œ] � k] ˝ a]�+] k) ^
]4 � k] k)
˙ n]�]] 4� �]^�]��]�]˝]] �]å] � k)�]]DG R[

TY �]+ �]+` � g]�]] n+ ˙] k] �]`)]	 k] � œ] /�]O
)]4
] � ` � o]$
]` k� �]`˘] ˛]] - n]) 0�]

XBTRE TT �-^˝]y � V k&� œ]D

��]� “] g&˝] k� �]]˛] ˛]]E R ^˙]�]	 k] �]`	 n] ı]+]å
ı]) 0�]� k] �]]˝] � ` ˛]`D S � g]�]] 	 k] +` +�]] k)
ı a])�] œ] � k] �]]˝] � ` ˛]` - n]) ˙]`^�]˝] - n])
ı]^�]¾] �]˘]	] ı]]4 ˛ k] ˝]]^� +�] ˝]� ı] at+O
˘]]4D T TZ +�]] k) ı a])�] œ] 	 k] 0�]� ` �]]˝]
�]]	]	 k] � k] /	]� ]) � ) ^&�]] - n]) 0� k]
a#� )] ^&�]] U - n]) � k] �]	]O+`O�]	] ^�]Ò]


] n]"	 k] k� �]ı]	 k] k&�]	 k] 
]� k]D V U[ - n])
0	+ œ]	 k] +]Î 	] � k] � +]E Fı]˝]] 	]+™ 0�]
� g]�]] � ] �]] a+-]E ˙] k] +� œ] ^�]Ò] � k]
^	]� ]
]� ) �]+ t] 
 k] -]�]] ˛]]D /�]^
]4
-�] +�]] k) ^
]4 k&�]˝]] �]	]] ^� � k] +�]])`
-� a]�]] “/ � œ)DG W UR ^( ) 0	+ œ]	 k] �]! kå
� ` 4� � g])˝] �]	]]�]` - n]) 0�] � g])˝] k�
-]� k] �]^
] ˘]æ]�]` - n]) -ı]	 k] +]˛] œ] � k]
�]	]]�]` 0�] � g])˝] k� �]]�]	 k] �] n]˙]O�]�˝]`
� )	 k] 
]� k]D X US /�]^
]4 ı])� k]��]) 	 k]
0	]� k] � at]+ k( ) ^
]�]] - n]) 0	 œ+ -]� ]�]
� ` � k]	]] � k] ı g]˙]	 k] k� ^
]4 ! k]å ^&�]]E Y

# `� ˙ n]�]] �]^�]��]�]˝]]- œ] � ` ^� ˝]]�] � œ]
^
]�]] n+E F k+ /�])]4
] k� �])]	 k]E �]`)]	 k]
� œ] 0	] U[ �]]
] œ] k� & n])]	] �]] ˝ g]	 k]
�]^
]&]	] - n]) ˘]æ]� k] � a]� k] +` ^&4 ˛ k]H
UT 	]+™E �]_
� ˝ a]�] �] k]
] k]� k� ˝ o]� g] Z

- n]) ^)( ]	] k&�]˝]] k� ˝]] k) � ` � g])˝] ^
]4
^( )˝ k] ) k+E ^˙]	 œ+ ˝ a]�]	 k] /�]^
]4 �]	]]�]]
˛]] ^� ˝ a]�] 0	]� ` ı g]˙]] � ) k]D /�]^
]4 � Ÿ]
˝ a]� œ+ k&�] � k] ^	]� ]
]� ) � n]^�]
] k]	] k� 0�]
ı]]) � k]˙] gt&�]]DG R[

UU +�]] k) ı a])�] œ] k� ı]]�] �]`)]	 k] � œ]
�]�]]+` � ] ˝ o]� g] ˛]]E ^˙]�] k� �]] k) � œ]
ı])� k]��]) 	 k] � g]�]] � k] -] k&�] ^&4 ˛ k]
^� 0� k] ˙] k] 	]� g]	]] ^&�]]�]] �]�]] n+E
0�]` k� � a]˝]]^�]� �]+ ˝ o]� g] �]	]]4D RR

UV �]+ +�]] k) ı a])�] œ] � k] ^&�]] �]�]] - n])
� k] /� k] �]+ k]� g] k� �]]˛] /�] k&�] � œ] 
 k]
-]4E ^˙]�] ı]) g&�])` ˙]]^˝]�] œ] � ] � �ä]]
˛]] RS - n]) ^˙]	 œ+ ı])� k]��]) 	 k] +�]] k) ı a])�] œ]

-ˇ�]y X
R ^	]� “] TBSOR[

S ^	]� “] TBW
�]) RSBSW
� g]� S[BTX

T ^	]� “] SBSTE SU

U ^	]� “] SBRU
Ü k]
] XBSX

V ^	]� “] UBRZ

W ^	]� “] RUBSRE
SS
^	]� “] RVBUE V

X ^	]� “] XBT

Y ^	]� “] RSBUR

Z ^	]� “] RWBTV
^�] RUBTTE TU

R[ ��] RYBRV
Ü k]
] TBSS

�������������������

g&�])] � q]�]y
R Ü k]
] XBVT

�]�] TBRZ

S ^	]� “] RZBT
��] VBSX

T ^	]� “] SRBR
��] ZBR[

U ^�] RUBTE U

V ^	]� “] RWBT

W ^	]� “] TSBRE ST

X ^	]� “] TSBUE W

Y S)] RXBRW

Z R)] RRBX

R[ ^�]� “] SVBRR
-]�] VBSVOSX

RR ^	]� “] SVBU[

RS ��] TBSY
��] TRBT
�]+ TBRU

RYRT Ü k]^�]˝] œ] XBTROUV



k� �]]�]	 k] � k] �] k&å ^&�]] ˛]]D R �]�]]+` � ]
�]+ ˝ o]� g] &]^�]& k� ^&	] œ] ˝]� �]+™ )+]D
UW &]^�]& ı]) ı])� k]��]) � ` �� ı]] ˛]`
- n]) 0�]	 k] ^�]	]˝]` � ` ^� 0� k] �]] g� �] k�
ı])� k]��]) k� ^	]�]]�] k� ^
]4 4� �]�]	]
�]	]]	 k] � ] �] n]� ] ^&�]] ˙]]4D S UX �]�])
0�]	 k] 	]+™ �]_
� � a]
 n]�]]	] 	 k] �]+ �]�]	]
�]	]]�]]D T UY ^( ) �]`E ı])�]OÜ]ˇ]]	]
ı])� k]��]) +]˛] k� �]	]]4 �]�]	] œ] � œ] 	]+™
)+˝]]E U # `� ˙ n]� k] 4� �]^�]��]�]˝]] 	 k]
�]˝]]�]] ˛]]E UZ F�]+ k]�]]� � +˝]] n+E
��]� “] � k])` )]˙]�]À` n+ V - n]) ı �]˛�]` � k] k)
ı] t]�] œ] � ` ˘] n]� `D W ˝] k] ^( ) ˝ a]�] � k] k) ^
]4
n� �]] �]�]	] �]	]]- k]� k]H � k] k) )+	 k] k� ^
]4

� + t] ˙]�]+ �]	]]- k]� k]H V[ �]] � k] k) +`
+]˛] œ] 	 k] /	] �]�] ˘]`ä] œ] � k] 	]+™ )˘]]HG X

VR - k) %`# 
] k]�] k]E ˝ a]�]	 k] -ı]	 k] � ]	]
- n]) -ı]	 k] ^&
] k� &)�]]ä k] � o]& � )
)� k] Ÿ+D ˝ a]�] +� k]�]] � k] ı]^�]¾] �]_˝]
� ] ^�]) k]ˇ] � )˝ k] -]4 + k]D ˝ a]�] �]+`
� )˝ k] + k] ˙] k] ˝ a]�+] k) �]]ı]O&]&] � )˝ k] ˛ k]D Y

VS k4�]] � n]	]O�]] �]^�]��]�]˝]] a+-] n+
^˙]�] ı]) ˝ a]�+] k) ı a])�] œ] 	 k] ä a]
�] 	]+™
%]4H Z + t]E 0	+ œ]	 k] 0	] 
] k]�] œ] � k] �]])
$]
]] ^˙]	+ œ]	 k] ı]+
 k] � k] 0�] 	 k]� ˙]	] k�
-]	 k] � ] k4
]]	] ^� �]] ˛]]D R[ - n]) -�]
˝ a]�]	 k] �]` 0�] k� �]]˛] ^�]��]]�]�]]˝] ^� �]]
- n]) 0�]� ] � g]	] � ) ^&�]]D RR VT + t]
˝ a]�]	 k] +` k4�]] ^� �]]D ˝ a]� œ+ ��]� “] g&˝] œ] k�
ä]^)4 ı] at+˘]]�]] �]�]] � ]	 g]	] ^�]
]]E RS

�]�]) ˝ a]�] 0�] ı]) 	]+™ ˘]
 k]Ds
VU ˙]�] 0	+ œ]	 k] � k] �]]˝ œ] � a]	]™E ˝] k] � k]

^˝]
]^�]
]] 0 k# - n]) 0�] ı]) & t]˝] ı]`�]	 k]

]� k]D VV �]�]) 0�]	 k] ı]^�]¾] �]_˝] � k]
�])� ) ��]� “] � ` ˝])( 4� "� k&�]] - n])
0� k] ı])� k]��]) � ` �]^+�]] ^&�]]�]` &` - n])

XBUZE W[ �-^˝]y � V k&� œ]D

0�]	 k] �]`� a] � k] ı])� k]��]) k� &] t4 +]˛]
�] kå k&�]] R VW - n]) � +]E r k&�] k]I � Ÿ]
��]� “] � k] � a]
]] a+-] - n]) o/�]]	] k�
� k] k" S � k] ı])� k]��]) k� &] t4 +]˛] T �]å]
k&�] )+] gt+Ds VX �]+ � a]	]˝ k] +` � k] ˘]`�]

0 k# - n]) +]˛] œ] � k] -ı]	 k] � ]	] � o]& � )
^
]4 - n]) �]�] ^�]
]� ) 0�] ı]) 
]ı]�
ı] kåD VY - n]) 0� k] �] k&å� ) �]+) k�
�]]+) 
 k] �]4 - n]) ı]˝˛]) œ] � k] �]])	 k] 
]� k]D U

_�˝]( 	 a]�] k� ^�]
]]( � g]# ` �]�]]+` k&	 k]O
�]]
] œ] V 	 k] -ı]	 k] ˘] k]� k] 0˝]])� ) �]]1 
]
	]]�] k� 4� 	] n]˙]�]]	] k� ı] t]�] œ] k�
ı]]�] )�] ^&4D W VZ ˙]�] � k] _�˝]( O
	 a]�] � k] ı]˝˛]) �]]) ) k+ ˛ k]E ˝] k] 0�]	 k]
�]+ Ü]]˛ “]	]] � `E r k+ Ü]� a] �]`� a]E � Ÿ] -ı]	]`
˙]]	]� ˝ k] k) +�]]
 k] � )˝]] gt+Ds W[ ^( )
0�]	 k] � a]"	 k] k"� � ) �]å` ä] k]) � k] ı a]� ])]E
r�]+ k]�]]E� �]+ ı]]ı] /	] k� ^�]) �]˝]

]�]]	]]Ds X �]+ � +	 k] k� �]]& �]+ �] n]˝]
� ` 	]™& �] k] �]�]]D

Y �]]1 
] 	 k] �]` _�˝]( 	 a]�] k� � ˝
] � œ]
�]]˛] ^&�]]D Y

0�] ^&	] � k] �]Î �]
 k]�] � ` � o]$
]` ı])
�] a+˝] ä a]
�] + k]	 k] 
]� k]D Ü k]^�]˝] œ] � k] ! k]å
�]]� ` �]�]` ˘ k]
 k] �] g+^&�]] - n]) �]]�]O
^)�]] k� /
]]� œ] � œ] ^˝]˝])O^�]˝]) + k] �]4D Z

S �]�]) a� ! �]˝] ˙]	] _�˝]( 	 a]�] � k]
&( 	]]	 k] 
 k] �]4 - n]) 0	+ œ]	 k] 0�] k� ^
]4
�] a+˝] �]]˝]�] �]	]]�]]D T �]]1 
] � o]$
]`
� k] ˝]�]]+ � )	 k] 
]�]]D �]+ �])O�])
� a]�]� ) -]&�]`O- n])˝] �]�]� k] �]�]`"O
� ) ^	]� ]
]˝]] - n]) 0	 œ+ ˙ k]
] � œ] $
]�]]
k&˝]] ˛]]D R[

U �]�]) ˙] k] ˘ k]
 k] ^˝]˝])O^�]˝]) + k] �]4
˛ k] � k] ˙]+ t] � +™ �]4E �]+ t] �]˘]	] � `
� a]�]�]�])` � a]	]]˝ k] �]4D RR V ^( ^
]ıı a]�]

XBVZ ��]&]�]�]` � œ] rÍ -]�]C 	]��]]s k&� œ]D

-ˇ�]y X
R 0˝] RXBRE Y

�]+ STBZ
�]+ SUBRY

S S�]�] XBS
R/˝] SSBX
�]˙] RTSBROV

T R)] WBR

U Ü k]
] RXBSU

V �]˙] RRBU

W �]˝] VBTUE TV

X �]�] WWBRE S
/ì] TBU

Y �]�] WTBR[

Z S/˝] TWBRW

R[ �]˝] STBTR

RR �]�] VTBY
Ü k]
] TBRTE RU

RS Ü k]
] XBTY
�]�] TBRZ

�������������������

g&�])] � q]�]y
R �]˙] RR[BR

�]˝] SWBWU

S &]	] XBRT

T ) k]�] YBTU

U � n]�] SUBRUE RW
�]˝] STBTX
� g]+ RWBS

V ��] RXBX

W Ü k]
] YBR
Ü k]
] SSBS[

X �]˝] VBUU

�������������������

-ˇ�]y Y
Y Ü k]
] XBVY

Z �]˝] R[BST
Ü k]
] RRBRZ

R[ Ü k]
] ZBRE S
Ü k]
] SSBU
Ü k]
] SWBR[
�]�] RBRT
^( �] TBVE W

RR Ü k]
] RRBRZ

Ü k]^�]˝] œ] XBUWQYBV RYRU



	]]�] � ] ˘ k]
]] �]]�]^)�]] R �]+) � �]�]]
- n]) �]+ t] �]�]`+ k� �]] k) � œ] Ü]˘]]) � )	 k]

]�]]D W 
] k]�] œ] � ` �]`å 	 k] ^( ^
]ıı a]�]
� ` �]]˝] œ] ı]) ˇ�]]	] ^&�]] - n]) �]	] 
]�]]O
� ) 0	 œ+ � a]	]] - n]) 0�] k� ˘]�]˝� ]) k&� k]D
X �]+ t] k4� k] �] a+˝]O� k] 
] k]�] ˛ k] ^˙]	]� œ] a&�"
��]� “] g&˝] �]�]]4 ˛ k] - n]) � k] ä] k]) � k] ˘]`�]˝ k]
a+4 0	]� k] �]]+) ^	]� 
] ˙]]˝ k] ˛ k]D S /�] k�

-
]]�]]E � “/ 
] k]�] ˙] k] 
]� � k] k� �]] k) ˛ k]
- n]) 
 t]�] kå ˛ k] � k] �]` # `� + k] �]4D
Y /�]� k] ı g] k) �]+) � œ] � a]^�]�] t] !] �]�]`D

Z �]]�]^)�]] �]+) � œ] �]�] n]	] 	]]�] � ]
4� -]&�]` ˛]]E ^˙]�]	 k] -ı]	]` ˙]] g&O
�])` � k] 
] k]�] œ] � k] n+)˝] � œ] $]
] )�]] ˛]]D
�]+ � a]& � k] 4� �]+]ı a]Í �] �]˝]]˝]] ˛]]D
R[ ! k] k" � k] 
 k]� ) �] kå ˝]� E �]�] 0�] ı])
ˇ�]]	] k&˝ k] ˛ k] - n]) � +˝ k] ˛ k]E r/�] -]&�]`
� œ] ı])� k]��]) � ` �]_˝] n+E �]+]�]_˝]Ds
RR 0�]	 k] 0	 œ+ � ]( ` �]�]�] � k] -ı]	]`
˙]] g&�])` � k] n+)˝] � œ] $]
] )�]] ˛]] /�]O
^
]4 � k] 0�] ı]) ˇ�]]	] k&˝ k] ˛ k]D RS �]�])
˙]�] 0	+ œ]	 k] ^( ^
]ıı a]�] � ] �]� `	] ^� �]]E
˙] k] 0	 œ+ ı])� k]��]) k� )]˙] � ` - n])
�]`� a] �]�]`+ k� 	]]�] � ` � a]�]�]�])`
� a]	]] )+] ˛]]E T ˝] k] -]&�]`O- n])˝] �]�]	 k]
�]ı]^˝]��]] ^
]�]]D U RT �]�] n]	] �]` 4�
^�]��]]�]` �]	] �]�]] - n]) �]ı]^˝]��]] 
 k]	 k] k�
�]]& ^( ^
]ıı a]�] V k� �]]˛]O�]]˛] )+	 k]

]�]]D �]+ 0�] k� ˘]�]˝� ]) - n]) �] kåO
�] kå �]_˝]�]]
]` � ]�] k&�]� ) o&�] )+
˙]]˝]] ˛]]D

RU ˙]�] �]Î �]
 k]�] � œ] Ü k]^�]˝] œ] 	 k] � a]	]]
^� �]]�]^)�]] k� 
] k]�] œ] 	 k] ı])� k]��]) � ]
�]˘]	] ��]`� ]) ^� �]] n+E W ˝] k] 0	+ œ]	 k] ı]˝]O
)�] - n]) � g]+		]] � k] 0	] k� ı]]�] � k]˙]]D
RV 0	+ œ]	 k] �]+ t] ˙]]� ) 0	] k� ^
]4

YBV � �]] �]]�]&E r4� �]+)Ds

Ü]]˛ “]	]] � ` ^� � k] ı]^�]¾] �]_˝] ı]] t4D R

RW �] œ]^� ˝]�] ˝]� 0	]� œ] � k] ^� �]` ı])
�]` ı]^�]¾] �]_˝] 	]+™ 0˝])` ˛]`E �]�])
0	+ œ]	 k] Ü]� a] �]`� a] k� 	]]�] � k] ^�] “( �]ı]O
^˝]��]] ^
]�]] ˛]]D S RX ˝]�] ı]˝])�] - n])
� g]+		]] 	 k] 0	] ı]) +]˛] )� k] T - n]) � k]
ı]^�]¾] �]_˝] ı]]	 k] 
]� k]D

RY -�] ˙]�] �]�] n]	] 	 k] k&�]] ^�
Ü k]^�]˝] œ] k� +]˛] )�]	 k] � k] ı]^�]¾] �]_˝]
^�]
]˝]` n+E ˝] k] 0�]	 k] 0	 œ+ ı n]�]] k&˝ k] a+4
RZ � +]E r� a]� k] �]` �]+ -^ˇ]� ]) & k] ^�
^˙]�] ^� �]` ı]) � Ÿ] -ı]	 k] +]˛] )� gt] �]+
ı]^�]¾] �]_˝] ı]]4Ds S[ �]�]) ı]˝])�]
	 k] 0�]� k] � +]E r˝ k])` ˘] t]&` ˝ k] k) � o]�]
	]]�] + k]E �] œ]^� ˝ g]	 k] �] k]˘]] ^� ˝ g] ı])O
� k]��]) k� � a]�˝] �])&]	] � k] ı n]�] œ] � k] �])`&
�]� ˝]] n+D U SR 
 k]^� 	] /�] � k]�]] � œ] 	]
˝ k])] � k] “/ �]]�]] n+E 	] ^+��]] �] œ]^� ı])O
� k]��]) � ` 	]ä]) � œ] ˝ k])] ^&
] �]`ˇ]] 	]+™
n+D SS /�]^
]4 -ı]	]` �]+ � a])] “/ ! k]å

- n]) ı]�˘]]˝]]ı] � ) k� �]+ k]�]]� � k] ^�]		]˝]
� ) ^� + k] �] k� ˝] k] ˝ k] k) ^&
] � ] �]+ a&�"
^�]˘]]) �]]( ^� �]] ˙]]4 ST �] œ]^� � Ÿ]
k&�] �]� ˝]] gt+ ^� ˝ k] k) ^&
] � œ] ä]+)

�])] n+ � - n]) ˝ g] � a])] “/ � ] � a]
]]�] n+Ds
SU ˝]�] �]�] n]	] 	 k] 0	]� k] � +]E r� k]+)�]]	]`
� ) k� � k] k) ^
]4 �]+ k]�]]� � k] ^�]		]˝] � ) k]
^� ˙] k] �]]˝ œ] ˝ a]�]	 k] � +` Ÿ+E 0	]� œ] � k] � k] “/
�]` � a]�] ı]) 	] -] ı] kåDs

SV /�] ˝])+ ˙]�] ı]˝])�] - n]) � g]+		]]
�]] k) /
]] k� � œ] -˘!` ˝])+ �]�]]+` k&
˘ a] k� - n]) �]+ k]�]]� � ] �]˘]	] � a]	]] ˘ a] k� E
˝] k] � k] �]Î �]
 k]�] 
] n]" ˘]
 k] - n]) )]�˝ k] � œ]
�]]�]^)�] œ] k� �] a+˝]O� k] �] t]�] œ] � œ] � a]�]�]�])`
� a]	]]˝ k] �]4D V

YBSSE SUE SV �-^˝]y � V k&� œ]D YBST
��]]yE r˝ g] � å�]] ^ı]¢] n+Ds

-ˇ�]y Y
R � g]+ UBTZOUS

Ü k]
] RBY

S �]˝] R[BR
�]) WBX

T � g]� YBR

U �]˝] SYBRZ
Ü k]
] RYBY

V Ü k]
] WBV

W Ü k]
] RRBR

�������������������

g&�])] � q]�]y
R �]˝] RWBRZ

S Ü k]
] R[BUXE UY
Ü k]
] RZBSE T

T Ü k]
] WBVE W
Ü k]
] RZBW
S˝]` RBW

U �]˝] R[BY
Ü k]
] R[BUV

V �]˝] ZBTV
Ü k]
] RBY

RYRV Ü k]^�]˝] œ] YBWOSV



SW �]�]) �]+ k]�]]� k� ��]� “] g&˝] R 	 k]
^( ^
]ıı a]�] � k] � +]E r0# - n]) &^�]�]
� ` ˝])( 0�] )]�˝ k] ı]) ˙]] ˙] k] �]Î O
�]
 k]�] � k] �]]ä]] ˙]]˝]] n+Ds L�]+ 4�
� a]	]�]]	] )]�˝]] n+DM SX �]+ � a]	]� )
^( ^
]ıı a]�] 0# ] - n]) ^	]� 
] ı]å] - n])
0� k] )]�˝ k] � œ] /^˛]�] k]^ı]�]] � ] 4�
�] k]˙]]� ^�]
]]D �]+ �] k]˙]] /^˛]�] k]^ı]�]]
� ` )]	]` � 	&] k� k� &)�]]) � œ] t1 ˘ k] ı]&
ı]) ˛]] - n]) 0�] k� �]] k) �]ä]]	 k] � ] -^ˇ]O
� ])` ˛]]D �]+ �]Î �]
 k]�] � œ] 0ı]]�]	]]
� )	 k] �]�]] ˛]] S SY - n]) -�] 
] n]" )+]
˛]]D �]+ -ı]	 k] )˛] ı]) � n]# ] t1 ˘]`
-]�]]ä] � œ] �]^�]��]�]˝]] �]�]]�]]+ � `
^� ˝]]�] ı]æ )+] ˛]]D SZ ˝]�] ı]^�]¾]
�]_˝] 	 k] ^( ^
]ıı a]�] � k] � +]E r˙]]E
0�] )˛] k� ı]]�] ˙]]Ds T[ ^( ^
]ıı a]�]
0�] )˛] k� �]]˛]O�]]˛] & n]å	 k] 
]�]] - n])
0�]	 k] �] k]˙ k] � k] �]^�]��]�]˝]] �]�]]�]]+ � `
^� ˝]]�] ı]æ˝ k] � a]	]] - n]) 0�]� k] ı g]!]E r˝ g]
˙] k] ı]æ )+] n+E �]] 0� k] �]�]�]˝]] �]` n+Hs
TR 0�]	 k] � +]E r˙]�] ˝]� � k] “/ � a]� k] 	]
�]�]�]]4E � Ÿ] �]
]] n� � k] �]�]�] �]� ˝]] gt+Hs
^( ) 0�]	 k] ^( ^
]ıı a]�] � k] ^�]	]˝]` � ` ^�
�]+ )˛] ı]) ˘]æ� ) 0�] k� �]]˛] � n]#
˙]]4D TS �]]�¾] � ] ˙] k] ^+��]] �]+ ı]æ
)+] ˛]] �]+ �]+ ˛]]B r�]+ � k]å � `
˝])+ �]^
] + k]	 k] k� ^
]4 
]]�]] �]�]]D
˙ n]� k] � k]�	]] -ı]	 k] 1 	] � ˝])	 k]�]]
 k] k�
�]]�]	 k] ˘ a]ı]˘]]ı] )+˝]] n+E � n]� k] +` 0�]	 k]
-ı]	 k] � at]+ � k] 4� �]�& 	]+™ ^	]� ]
]]D T

TT ˙]�] 0�]� ] -ı]�]]	] + k] )+] ˛]]E ˝] k]
0�] k� �]]˛] 	�]]�] 	]+™ ^� �]] �]�]]D U �]+
� n]	] �]˝]]4�]] ^� �]+ � n]	] n+E � + t] � k]
-]�]] n+H �] œ]^� ˇ])˝]` � k] 0�]� ] ˙]`�]	]

 k] ^
]�]] �]�]]Ds V

YBSWE TZ �-^˝]y � V k&� œ]D YBSX � �]]
r&)]])`Ds

TU ˝]�] �] k]˙ k] 	 k] ^( ^
]ıı a]�] � k] � +]E
r� k]+)�]]	]` � ) k� � a]� k] �]˝]] ^� �]^�]��]O
�]˝]] �]+ ^� �] k� �]] k) � œ] � + )+] n+H
-ı]	 k] �]] k) � œ] �]] ^� �]` g&�] k) k� �]] k) � œ]Hs
TV ˝]�] ^( ^
]ıı a]�] 	 k] �] k]
]	]] � a]Î ^� �]]
- n]) �]]�¾] k� /�] �]˘]	] � k] � a]Î � )˝ k] a+4
0� k] �]`� a] k� �]] k) � œ] � a]�]�]�])` � a]	]]�]`D
TW ˙]�] � k] �]å� ı]) ˙]] ) k+ ˛ k]E ˝] k] � k]
4� k4�]` ˙]�]+ ı] at+˘ k] ˙]+ t] � ]( ` ı]]	]`
˛]] - n]) �] k]˙ k] 	 k] � +]E r k&�]I �]+ t] ı]]	]`
n+E -�] � a]� k] �]ı]^˝]��]] 
 k]	 k] � œ] �]] Í � ]O

�]" n+Hs TX �P TY ˝]�] �] k]˙ k] 	 k]
)˛] Í � �]]�]] - n]) � k] & k]	] œ] ı]]	]` � œ] 0˝] k)
- n]) ^( ^
]ıı a]�] 	 k] 0� k] �]ı]^˝]��]] ^&�]]D
TZ ˙]�] � k] ı]]	]` � k] �]]+) ^	]� 
 k]E ˝] k]
�]+ k]�]]� � ` ı]^�]¾] �]_˝] ^( ^
]ıı a]�] � k]
�]+ t] � k] ( n])	] � +™ - n]) 
 k] �]�]` - n])
�] k]˙]] 0� k] ^( ) 	]+™ k&�] ı]]�]] - n])
�]+ � a]�]`O� a]�]` -ı]	 k] )]�˝ k] ˘]
] ^&�]]D
U[ /�] k� �]]&E ^( ^
]ıı a]�] 	 k] � a]& � k]
-�]& k]& � œ] ı]]�]] - n]) n� �]^)�]] R ı] at+˘]	 k]
˝]� �]+ �]�]` /
]]� œ] - n]) �]+) œ] � œ] � a]�]O
�]�])` � a]	]]˝]] �]�]]D

Z �]�]) �]]1 
] ı]) -�] �]` Ü]� a] k�
˘ k]
] œ] � k] ˇ]�]� ]	 k] - n]) �]])

$]
]	 k] � ] ˙ a]	 g]	] �]�]]) ˛]]D S /�]^
]4
�]+ �]+]�]]˙]� k� ı]]�] �]�]] S - n])
0�]� k] &^�]�� �]+) k� �]�]]O�]) œ] k� 	]]�]
^˘]^¹�] t] �] t]�]™ ˝]]^� FÜ]� a] � ` )]+G ı])
˘]
]	 k]�]]
]] ˙] k] �]` ^�]
 k]E ˘]] k+ -]&�]` + k]
�]] - n])˝]E 0	 œ+ ^�])�˝]]) � ) k� � �]Î O
�]
 k]�] 
 k] -]4D T

T ˙]�] �]+ &^�]�� ı] at+˘]	 k]�]]
]] ˛]]E
˝] k] )]�˝ k] � œ] -˘]]	]� 0�] k� ˘]]) œ] ˝])(
-]� ]�] � k] ) n]�]	]` ˘]�]� 0# `D U U ˝]�]
�]+ ä]�]`	] ı]) ^�]) ı]å] - n]) 0�]	 k] 4�

YBTX �-^˝]y � T k&� œ]D ZBS � �]] r] t]ˇ]O
� )Ds

-ˇ�]y Y
R /ì] RBXE RU

Ü]� RUBW

S S/˝] WBTSE TT

T Rı]˝] SBST

U �]˝] SWBVZ

V �]�] VTBXE Y
&]	] ZBSW
^( �] SBY

�������������������

g&�])] � q]�]y
R Ü k]
] SRBY

�������������������

-ˇ�]y Z
S Ü k]
] YBT

Ü k]
] SSBU
Ü k]
] SWBR[E RR
�]�] RBRT
R˝]` RBRSE RT

T Ü k]
] RRBSW
Ü k]
] SSBU

U Ü k]
] SSBWORR
Ü k]
] SWBRTORY

Ü k]^�]˝] œ] YBSWQZBU RYRW



-]�]]ä] � a]	]` ˙] k] 0�]� k] � + )+` ˛]`E
r�]]1 
]E �]]1 
]E ˝ g] �] œ] � a]�] ı]) ä a]
�]
� ) )+] n+Hs V �]]1 
] 	 k] � +]E r k+
Ü]� a]E ˝ g] � n]	] n+Hs 0�]	 k] � +]E r� Ÿ] �]`� a]
gt+E R ^˙]�] ı]) ˝ g] ä a]
�] � ) )+] n+D S

W �]�]) -�] 0# - n]) �]+) � œ] ˙]] - n])
˙] k] ˝ a]� k] � )	]] n+ �]+ ˝ a]� k] �]˝]] ^&�]]
˙]]4�]]Ds X ˙] k] -]&�]` �]]1 
] k�
�]]˛] �]( ) � ) ) k+ ˛ k]E � k] + k� O�] k� )+
�]4 - n]) �]+™ �] kå ) k+D 0	 œ+ a� ! -]�]]ä]
˝] k] -] )+` ˛]` �]�]) � k] “/ ^&�]]�]` 	]+™ k&
)+] ˛]]D T Y ˝]�] �]]1 
] ä]�]`	] � k] 0# O
� ) �]å] a+-]D 0�]� ` - t]� œ] ˝] k] � a]
]` ˛]™
�]�]) �]+ a� ! k&�] 	]+™ ı]] )+] ˛]]D /�]O
^
]4 � k] 0� k] +]˛] ı]� å� ) 
 k] �]4 - n])
&^�]�� ı] at+˘]] ^&�]]D Z ˝]`	] ^&	] ˝]�
�]]1 
] a� ! 	]+™ k&�] ı]]�]] - n]) 	] 0�]	 k]
a� ! �]]�]]E 	] ı]`�]]D U

R[ �]+ t] &^�]�� � œ] +	]	�]]+ 	]]�] � ]
4� ˘ k]
]] ˛]] V - n]) Ü]� a] 	 k] 4� &� “]	]
� œ] 0�]� k] � +]E r+	]	�]]+Is 0�]	 k] � +]E
r+ t]E Ü]� a]Is RR Ü]� a] 	 k] 0�]� k] � +]E
r0# E 0�] �]
]` � œ] ˙]] ˙] k] �]`ˇ]` � +O

]]˝]` n+D �]+ t] �] g+&] k� �]) � œ] ˙]]� )
�]]1 
] 	]]�] k� -]&�]` k� �]] k) � œ] ı g]!
˙] k] ˝])� a]�] � ] )+	 k]�]]
]] n+D W �] œ]^�
k&�]I �]+ Ü]]˛ “]	]] � ) )+] n+ RS - n])

0�]	 k] 4� &� “]	] � œ] k&�]] n+ ^� +	]	�]]+
	]]�] � ] 4� -]&�]` 0�] k� ı]]�] -]�]]
- n]) 0�]	 k] 0�] k� 1 ı]) +]˛] )�]] ˝]]^�
0�]� ` - t]�] œ] � ` ) n]�]	]` 
] n]" -]4Ds X

RT �]�]) +	]	�]]+ 	 k] � +]E rÜ]� a]E � Ÿ]	 k]
0�] -]&�]` k� �]] k) � œ] � “/ 
] k]�] œ] � k]
� a]	]] n+ ^� 0�]	 k] �]Î �]
 k]�] � œ] ˝ k] k)
ı]^�]¾] ˙]	] œ] � k] ^� ˝]	]] a&�] ^&�]] n+D
RU -�] 0�] k� ı]]�] Ü]ˇ]]	] �]]˙]� œ] � `
˝])( � k] �]+ -^ˇ]� ]) n+ ^� ^˙]˝]	 k] ˝ k])]
	]]�] 
 k]˝ k] Ÿ+E 0	] �]�]� k] ^�])�˝]]) � )


 k]Ds� R RV �]�]) Ü]� a] 	 k] 0�]� k] � +]E
r˝ g] 0�] k� ı]]�] ˙]] �] œ]^� � Ÿ]	 k] 0� k]
˘ a]	]] n+ � S ˝]]^� �]+ � n])O�] g+^&�] œ] � k]E
�]]˛] +` )]˙]]- œ] T - n]) /�])]4^
]�] œ] � k]
� k] k) 	]]�] � ` �]�]]+` k&D U RW � Ÿ] 0�] ı])
�]]( ä]]^+) � tÎ �]] ^� 0� k] � k] k) 	]]�] � `
�]]^˝]) ^� ˝]	 k] a&�] �]+	 k] + œ]� k]Ds V

RX ˝]�] +	]	�]]+ ˘]
] ı]å] - n]) 0�]
�]) � œ] �]�]] ˙]+ t] �]]1 
] ˛]]D 0�]	 k]
-ı]	 k] +]˛] �]]1 
] ı]) )� k] - n]) � +]E
r�]]1 
]E � k] k) �]] “/E Ü]� a] �]`� a] ^˙]�]	 k] 0�]
�]å� ı]) ˝ a]� k] &� “]	] ^&�]] ˛]] ˙]+ t] � k] ˝ g]
-] )+] ˛]]E 0�]` 	 k] � a]� k] ˝ k] k) ı]]�] � k]˙]]
n+ ˝]]^� ˝ k])` - t]�] œ] � ` ) n]�]	]` 
] n]" -]4

- n]) ˝ g] ı]^�]¾] �]_˝] � k] �]) ˙]]4Ds W

RY 0�]` �]å` �]]1 
] � ` - t]�] œ] � k]
^!
]� œ] ˙ n]�]] a� ! ^�])] - n]) �]+ ^( )
� k] k&�]	 k] 
]�]] - n]) 0�]	 k] 0#� ) �]ı]O
^˝]��]] ^
]�]]D RZ 0�]	 k] �]]	]] �]]�]]
- n]) ˝]]� ˝] ı]]�]`D

�]]1 
] a� ! ^&	] œ] ˝]� &^�]�� X � œ]
˘ k]
] œ] k� �]]˛] )+] S[ - n]) 0�]	 k] ˝ a] o)˝]
�]+ t] k� �]�]]O�]) œ] � œ] �]`� a] � ] Ü]˘]])
� )	]] � a]Î � ) ^&�]] ^� �]+` ı])� k]��])
� ] � k]"] n+D SR �]�]) ^˙]˝]	] œ] 	 k] �]`
0�] k� �]] k) � œ] � a]	]]E � k] �]�] o&�] )+ �]4
- n]) � +	 k] 
]� k]E r�]+ ˝] k] �]+` -]&�]` n+
	]E ˙] k] �]Î �]
 k]�] � œ] �]`� a] � ] 	]]�] 
 k]	 k]O
�]]
] œ] ı]) ä a]
�] � ) )+] ˛]]H Y �]] �]+
�]+ t] �]` /�]` /)] k& � k] 	]+™ -]�]] ˛]] ^�
˘ k]
] œ] � k] ^�])�˝]]) � ) k� � Ü]ˇ]]	] �]]˙]� œ]
k� ı]]�] 
 k] ˙]]4Hs Z SS 
 k]^� 	] �]]1 
]

^�]�]]	 k] � œ] - n]) �]` &�]&]) + k]˝]] �]�]]D
�]+ �]^æ�]] ˝] “� k&� ) �]]^�]˝] � )˝]] ˛]]

ZBRU ��]]yE r] t]ˇ] � k]C ˙ k]�] � œ] $]�] k&Ds
ZBRV � �]] r�]+ � k])] ˘ a]	]] a+-] ı]]¾] n+Ds
ZBSR ��]]yE r0	 œ+ ] t]ˇ]� )Ds

-ˇ�]y Z
R R a� ) RVBY

S �]˝] SVBUV

T Ü k]
] SSBZ

U Ü k]
] RTBRR

V Ü k]
] SSBRS

W Ü k]
] SRBTZ
Ü k]
] SSBT

X Ü k]
] ZBRX

�������������������

g&�])] � q]�]y
R Ü k]
] ZBRE S

S Ü k]
] RTBS
) k]�] RBR
R˝]` RBRS

T Ü k]
] SWBR
Ü k]
] SXBSU

U ) k]�] RBV
�]�] SBX
R˝]` SBX

V Ü k]
] S[BSSE ST
Ü k]
] SRBRR
S a� ) RRB
STOSY
a� �] RBSU

S˝]` RBRS

W Ü k]
] SSBRSE RT

X Ü k]
] SWBRZE S[

Y Ü k]
] YBT
�]�] RBRTE ST

Z Ü k]
] ZBRE S

RYRX Ü k]^�]˝] œ] ZBVOSS



^� �]`� a] +` �]�]`+ n+ - n]) &^�]�� k� �] g+O
^&�] œ] � ] � at]+ � o]& � ) k&˝]] ˛]]D R

ST /�] ˝])+ ˙]�] � “/ ^&	] � a]ä])
�]4E ˝] k] �] g+^&�] œ] 	 k] 0� k] �]]) $]
]	 k] k�
^
]4 ^�]
]� ) �]]^ä]�] � `D S SU �]�])
�]]1 
] � k] 0	]� ` �]]^ä]�] � ] ı]˝]] ˘]
]
�]�]]D �] g+&` 0� k] �]]) $]
]	 k] k� ^
]4 ^&	]O
)]˝] �]+) k� ( ]"� œ] ı]) 	]ä]) )� k] a+4
˛ k]D SV /�]^
]4 0�] k� ˘ k]
] œ] 	 k] )]˝] œ]O
)]˝] 0� k] 4� �] kå " k]� k) � œ] ^�]# ]� )
�]+)ı]	]]+ � œ] �]	]` 4� ^�]å� ` � k] 	]`˘ k]
0˝]]) ^&�]]D T

SW ˙]�] �]+ �]Î �]
 k]�] U ı] at+˘]] ˝] k]
0�]	 k] ˘ k]
] œ] k� �]]˛] ˙ a]å	 k] � ` � k]^�]�]
� `E �]�]) �]�]` 0�]� k] $)˝ k] ˛ k] �] œ]^� 0	 œ+
�]� `	] 	]+™ + k] )+] ˛]] ^� �]+ �]` 4�
˘ k]
]] �]	] ˘ a]� ] n+D SX /�]^
]4 �])	]O
�]]�] V 0�]� ` �]&& k� ^
]4 -]� k] -]�]]
- n]) 0� k] Ü k]^�]˝] œ] k� ı]]�] 
 k] �]�]]D �])	]O
�]]�] 	 k] 0	 œ+ ı g])` ˙]]	]� ])` &` ^�
n� � k] �]]1 
] 	 k] �]å� ı]) Ü]� a] � k] k&�]]

˛]] W - n]) �]+ �]` ^� Ü]� a] 	 k] 0�]� k] �]]˝]
� ` ˛]` - n]) n� � k] 0�]	 k] &^�]�� � œ] ^	]$)
+ k]� ) �]`� a] k� 	]]�] � k] Ü]˘]]) ^� �]] ˛]]D X

SY /�]^
]4 �]]1 
] �]Î �]
 k]�] � œ] ˘ k]
] œ]
k� �]]˛] )+] - n]) �]+ t] � a]
 k]-]�] -]˝]]O

˙]]˝]] ˛]] - n]) Ü]� a] k� 	]]�] � k] ^	]$) + k]� )
�]]˝] � )˝]] ˛]]D SZ �]+ � g]	]]	]` �] k]
]	 k]O
�]]
 k] �] g+^&�] œ] � k] �]]˝]˘]`˝] - n]) �]+�]
^� �]] � )˝]] ˛]]D �]�]) 0	] 
] k]�] œ] 	 k]
0� k] �]˝�] � )	 k] � ` � k]^�]�] � `D Y

T[ ˙]�] �]+ �]]˝] �]]/�] œ] � k] ı]˝]] ˘]
]`E
˝] k] � k] 0� k] n� �]^)�]] 
 k] -]4 - n]) �]+ t] � k]
0� k] ˝])� a]�] Z � k]˙] ^&�]]D

TR /�] k� �]]& �]] k) �] g+^&�]]E �]
]`
]
- n]) �]]�]^)�]] � œ] � o]$
]` k� ^
]4
�] o]^˝] � ] & n]) � a]Î a+-] R[ - n]) �]+
^�]��]]�] � œ] �]ä]� g]˝] + k]˝]` �]�]`D � o]$
]`

�]+ k]�]]� � ] $) �]]	]˝]` )+` - n]) ı]^�]¾]
�]_˝] R � k] ^&
]]�]] ı]]˝]` )+` - n]) 0�]� œ]
�]æ k]˝])` + k]˝]` �]�]`D

TS ˙]�] ı]˝])�] ı g] k) /
]] k� � ] & n])]
� ) )+] ˛]]E ˝] k] �]+ 
 a]À] �]+) � œ] )+	 k]O
�]]
 k] ı]^�]¾] ˙]	] œ] k� ı]]�] �]` -]�]]D S

TT �]+ t] 0� k] k4^	]�]]�] 	]]�] � ] 4�
-]&�]` ^�]
]]E ˙] k] -]# �]]
] � k] 
]� � k] � `
�]˙]+ � k] �]]" ı]) ı]å] ˛]]D TU ı]˝]O
)�] 	 k] 0�]� k] � +]E r k4^	]�]]�]E �]`� a] �]�]`+
˝ k])` �]`�]])` g&) � )˝]] n+D T 0# - n])
-ı]	]] ^�]�˝]) # `� � )Ds U �]+ ( n])	]
0# �]å] a+-]D TV ˙]�] 
 a]À] - n])
�]]) k]	] k� � n]&]	]` /
]] k� � œ] )+	 k]�]]
 k]
�]�]` 
] k]�] œ] 	 k] 0� k] k&�]]E ˝] k] � k] Ü]� a] � `
˝])( + k] �]4D

TW �]]( ] �]+) � œ] ˝]�]`˝]] 	]]�] � `
4� ^�]��]] ˛]`E ^˙]�]� ] 	]]�] � g]	]]	]`
� œ] r& k])� ]�]s� ˛]]D �]+ �] a+˝]O� k] �]
 k]
� ]�] � )˝]` - n]) &]	] ^&�]] � )˝]` ˛]`D
TX �]�]) 0	] ^&	] œ] �]+ �]`�]]) ı]å �]�]`
- n]) �]) �]�]`D 0	+ œ]	 k] 0� k] 	]+
]]� )
1 ı]) k� 4� � �] k) � œ] )�]]D TY 
 a]À]
�]+) �]]( ] k� ı]]�] +` ˛]] /�]^
]4 ˙]�]
˘ k]
] œ] 	 k] � a]	]] ^� ı]˝])�] 
 a]À] � œ] n+E
˝] k] 0	+ œ]	 k] & k] -]&^�]�] œ] � k] � k]˙]� ) 0�]� k]
^�]	]˝]` � `E r˙]
&` � k] +�]] k) ı]]�] -]Ds
TZ ˝]�] ı]˝])�] 0#� ) 0	] k� �]]˛] �]�]]D
˙]�] �]+ �]]( ] ı] at+˘]] ˝] k] � k] 0� k] 1 ı])`
� �] k) � œ] 
 k] �]4 - n]) �]])` ^�]ˇ]�]] t4 ) k]˝]`
a+ ”/ 0�] k� ı]]�] -]�]™D � k] ı]˝])�] � k] � k]

� ı] kå - n]) a� )˝ k] ^&�]]	 k] 
]�]™ ˙] k] & k])O
� ]�] 	 k] 0	] k� ^
]4 �]	]]4 ˛ k]D U[ ^( )
ı]˝])�] 	 k] �]�]� k] �]]+) ˙]]	 k] k� ^
]4
� +] V - n]) � a]"	 k] k"� � ) Ü]]˛ “]	]] � `D

ZBTR �-^˝]y � V k&� œ]D ZBTW � � g]	]]	]`
	]]�] & k])� ]�] - n]) -)]�]` 	]]�] ˝]]`˝]]E
& k]	] œ] � ] �]˝]�]] r^+)	]`s n+D

-ˇ�]y Z
R Ü k]
] RXBSE T

S Ü k]
] S[BSE T
Ü k]
] STBRS
S a� ) RRBST

T S a� ) RRBTSE
TT

U �]�] RBRY

V Ü k]
] UBTWE TX

W Ü k]
] ZBTE U
R a� ) ZBR

X Ü k]
] ZBRZE S[

Y S a� ) RRBSTE
SW

Z Ü k]
] RRBSV
�]�] RBSR

R[ Ü k]
] YBR

�������������������

g&�])] � q]�]y
R � g]+ RUBRW

S Ü k]
] ZBTY

T �]˝] R[BY
Ü k]
] UBZE R[

U Ü k]
] TBW

V � g]� YBVR

Ü k]^�]˝] œ] ZBSTOU[ RYRY



/�] k� �]]& 0�]	 k] 
]]�] � ` ˝])( � a]å� )
� +]E r˝]�]`˝]]E 0# Is ˝]�]`˝]] 	 k] -ı]	]`
- t]� œ] �] k]
]™ - n]) ˙ n]� k] +` 0�]	 k] ı]˝]O
)�] � k] k&�]]E �]+ 0# � n]# `D R UR ı]˝]O
)�] 	 k] -ı]	]] +]˛] �]æ]� ) 0� k] 0# ]�]]
- n]) ı]^�]¾] ˙]	] œ] - n]) ^�]ˇ]�]]- œ] � k] � a]
]]O
� ) 0� k] ˙]`˝]`O˙]]�]˝]` 0	 œ+ �] Ÿ]ı] ^&�]]D S

US �]+ �]]˝] ı g] k) �]]( ] � œ] n( 
] �]�]` - n])
�] a+˝]O� k] 
] k]�] Ü]� a] � œ] ^�]��]]�]` �]	] �]4D T

UT ı]˝])�] � ]( ` ^&	] œ] ˝]� �]]( ] � œ] +`
)+]D �]+ �]�] n]	] 	]]�] k� 4� -]&�]` k�
�]) #+)]E ˙] k] ˘]�] kå � ] � ]�] � )˝]] ˛]]D U

R[ n� �]^)�]] � œ] a� )	 k]^
]� a]�] 	]]�]
� ] 4� -]&�]` ˛]]D �]+ 0�]

( n]˙]` a"� å` � ] -( �]) � ˛]] ˙] k] /˝]]
]O
�]` a"� å`� � +
]]˝]` ˛]`D S �]+ 4�
�]˝] o/�]]	] ˛]]D �]+ - n]) 0�]� ] ı g])]
�])]	]] ı])� k]��]) � ] $) �]]	]˝]] ˛]]D �]+

] k]�] œ] � k] �] a+˝]O� k] &]	] k&˝]] ˛]] - n])
ı])� k]��]) k� �]]�]	 k] ^�]å^�]å]� ) ^�]	]˝]`
^� �]] � )˝]] ˛]]D T 0�]	 k] ^&	] k�
� )`�] 	] n]� œ] � o] k" � V � œ] ı])� k]��]) k� 4�
��]� “] g&˝] � k] &� “]	] � œ] �]]( k&�]]E ^˙]�]	 k]
0�] k� ı]]�] -]� ) � +]E r a� )	 k]^
]� a]�]Is
U �]+ $) k� �]] k) g&˝] � k] k&�]˝]] )+ �]�]]
- n]) 0�]	 k] � +]E rÜ]� a]E �]] a+-]Hs g&˝]
	 k] 0�]� k] � +]E rı])� k]��]) 	 k] ˝ k])` Ü]]˛ “]	]] t4
� a]	]` Ÿ+ - n]) ˙] k] &]	] ˝ g] k&˝]] n+ 0	] ı])
ˇ�]]	] ^&�]] n+D W V /�]^
]4 -�] ˝ g]
-ı]	 k] -]&�]` � k]˙]� ) �]]( ] � k] �]�] n]	] � k]
� a]
]�]] 
 k]E ˙] k] ı]˝])�] �]` � +
]]˝]] n+D
W �]+ ˘]�] kå � ] � ]�] � )	 k]�]]
 k] �]�] n]	]
k� �]+ t] � k]+�]]	] n+E ^˙]�]� ] �]) �]� ao]&) k�

^� 	]] k) n+Ds X 0�] ��]� “] g&˝] k� ˙]]˝ k] +`

R[BR � �]] r�]˝]ı]^˝]Es ^˙]�]� ` � �]]	] � œ]
R[[ � n]^	]� + k]˝ k] ˛ k]D � �]] r" k]�]`Es W[[
� n]^	]� œ] � k] ]	]` ) k]�]` a"� å`D R[BT � �]]	]`
& k]ı]+) � )`] T ]˙ k]D

a� )	 k]^
]� a]�] 	 k] -ı]	 k] �]) k� & k] � k]�]� œ] � k]
- n]) ı])� k]��]) � ] $) �]]	]	 k]�]]
 k] -ı]	 k]
4� � n]^	]� � k] � a]
]]�]]E ˙] k] +� k]�]] 0�]� `
� k]�]] � œ] +]^ä]) )+˝]] ˛]]D Y 0�]	 k] 0	 œ+
ı g])` �]]˝] �]˝]]� ) �]]( ] � k]˙]]D

Z -�]
 k] ^&	] ˙]�] a� )	 k]^
]� a]�] k�
� k]�]� �]( ) � )˝ k]O� )˝ k] �]+) k� ı]]�]
-] ı] at+˘ k]E ˝]�] ! k# � o] k" � k� � )`�] ı]˝]O
)�] Ü]]˛ “]	]] � )	 k] k� ^
]4 �]) � ` !˝] ı])
�]�]]D R[ �]�]) 0� k] ä] k]) œ] � ` � g]�] 
]�]`
- n]) �]+ a� ! �]]	]] ˘]]+˝]] ˛]]D ˙]�]
� k] �]]	]] ˝ n]�]]) � ) ) k+ ˛ k]E ˝] k] 0� k] 4�
&� “]	] ^�]
]]D� R RR - n]) 0�]	 k] k&�]]
^� -]� ]�] � a]
] �]�]] - n]) �]å` ˘]]&)
˙ n]�]] a� !� 	]`˘ k] -] )+] n+D 0� k] ˘]]) œ]
� k]	] œ] � k] ı]� å� ) ˇ])˝]` ı]) 0˝]])] ˙]]
)+] n+D RS 0�]� œ] ˇ])˝]` ı]) ı]]4 ˙]]	 k]O
�]]
 k] +) ^� ��] k� ˙]]	]�]) � - n]) œ)�]	 k]O
�]]
 k] ˙]`�]O˙ o]˝ a] - n]) -]� ]�] k� ı]�]`
Ÿ+D RT ^( ) ı]˝])�] � k] 4� -]�]]ä]

� a]	]]�]` &`E rı]˝])�] 0# E /	 œ+ � ]"� )
�]]Is RU �]�]) 0�]	 k] � +]E r	]+™ Ü]� a]E
	]+™I � Ÿ]	 k] � �]` � k] “/ g&^�]˝] - n]) -� a]Ã
˘]`ä] 	]+™ �]]�]` n+Ds S RV ^( ) g&�])`
�]]) 0�]` -]�]]ä] 	 k] 0�]� k] � +]E r˝ g] -�]
� k] 0	] ˘]`ä] œ] � k] g&^�]˝] �]˝] � +	]] ^˙]	 œ+
ı])� k]��]) 	 k] � a]Ã ^� �]] n+Ds RW ˝]`	]
�]]) k4�]] a+-] - n]) ^( ) �]+ ˘]]&) ˙ n]�]`
˘]`ä]� ( n])	] -]� ]�] � œ] 0# ] 
]` �]�]`D

RX ı]˝])�] �]å` 0
]�]	] � œ] ˛]] ^�
/�] &� “]	] � ] �]] �]˝]
]�] + k] �]� ˝]]
n+D �]+ /�] �]] k) � œ] �] k]˘] +` )+] ˛]]

^� ˝]�]` a� )	 k]^
]� a]�] k� -]&�]` �]�] n]	]

R[BZ � �]]	]` & k]ı]+) � )`] RS ]˙ k]D
R[BR[ � �]] r0�] ı])  k]� a]ˇ]` !]
�]�]`Ds R[BRR ��]]yE r4� ˝])+ � ]
])˝]	]Ds R[BRS ��]]yE r˘]])Oı n]) œ]�]]� k]
Ü]]�]`Ds R[BRW ��]]yE r])˝]	]Ds

-ˇ�]y Z
R �]˝] ZBSUE SV

� g]� XBRUE RV
� g]+ RRBUTE UU

S R)] RXBST

T � g]+ RRBUUE UV

U Ü k]
] R[BWE TS

�������������������

-ˇ�]y R[
V Ü k]
] TBR

W �]˙] WVBS

�������������������

g&�])] � q]�]y
R Ü k]
] RRBVOR[

S � n]�] RRBU
� n]�] RRBRTOS[
� n]�] S[BSV
��] RUBTE RZ
�] k+ UBRU

RYRZ Ü k]^�]˝] œ] ZBURQR[BRX



� ] �]) ı g]!˝ k]Oı g]!˝ k] 0�] k� &)�]]ä k] ı]) -]
�] kå a+4D R RY 0	+ œ]	 k] ä] k]) � k] -]�]]ä]

]�]]�]` - n]) ı g]!] ^� �]�] n]	] ˙] k] ı]˝])�]
� +
]]˝]] n+E �]] �]+ �]+™ #+)] a+-] n+D
RZ ı]˝])�] &� “]	] k� �]] k) � œ] �] k]˘] )+] ˛]]
- n]) ı]^�]¾] �]_˝] S 	 k] 0�]� k] � +]E r k&�]I
˝]`	] -]&�]` ˝ k] k) �]] k) � œ] ı g]! ) k+ Ÿ+D
S[ 0#E 	]`˘ k] ˙]] - n]) 0	] k� �]]˛] � k]O
^�]�]� ˘]
]] ˙]]E �] œ]^� � Ÿ]	 k] +` 0	 œ+ � k]˙]]
n+Ds SR ˝]�] ı]˝])�] �]`^æ�] t] 0˝])� )

0	] -]&^�]�] œ] k� ı]]�] �]�]] - n]) 0�]	 k]
� +]E r k&�] k]I ˝ a]�] ^˙]� k] gt%æ ) k+ + k]E
�]+ � Ÿ] +` gt+D �]+ t] n� � k] -]	]] a+-]Hs
SS 0	+ œ]	 k] � +]E r� k]	]]O-( �]) a� )	 k]O
^
]� a]�] T 	 k] +� œ] � k]˙]] n+D �]+ ı])� k]��]) � ]
$) �]]	]	 k]�]]
]] 	 k]� o/�]]	] n+D �]] k) �] g+&`
�]` 0�]� ` ˝]])`( � )˝ k] Ÿ+D 4� ı]^�]¾]
��]� “] g&˝] 	 k] 0� k] ı])� k]��]) � ` ˝])( � k]
^+&]�]˝] &` n+ ^� ˝ a]� k] � a]
]�]] 
 k] - n])
˙] k] �]]˝ œ] ˝ g] �]˝]]4�]] 0	 œ+ � a]	 k]Ds ST �]+
� a]	]� ) ı]˝])�] 	 k] 0	 œ+ o-&) � a]
]]�]] - n])
-ı]	]] � k]+�]]	] �]	]]� ) �]+ t] #+)]�]]D

-�]
 k] ^&	] ı]˝])�] 0# ] - n]) 0	] k�
�]]˛] ^	]� 
] ı]å] - n]) �]]( ] k� a� ! �]] “/
�]` 0�] k� �]]˛] �]4D SU g&�] k) ^&	] �]+
n� �]^)�]] ı] at+˘]]D �]+ t] a� )	 k]^
]� a]�] 0	]� ]
o/˝]ä]]) � ) )+] ˛]]D 0�]	 k] -ı]	 k] ^)�˝ k]O

&]) œ] - n]) � )`�]` & k]�˝] œ] � k] �]` -ı]	 k] �])
� a]
]] )�]] ˛]]D SV ˙]�] ı]˝])�] �]) k�

o-&) �]�]]E ˝] k] a� )	 k]^
]� a]�] 0�]� k] ^�]
]]
- n]) 0�]	 k] ı]˝])�] k� ı n]) œ] ı]) ^�])O
� ) 0� k] Ü]�]]�]� ^� �]]D SW �]�]) ı]˝]O
)�] 	 k] 0� k] 0# ]� ) � +]E r�]å] + k]E � Ÿ] �]`
˝ k] k) ˙ n]�]] 4� o/�]]	] gt+Ds U SX ı]˝])�]
0�]� k] �]]˝ œ] � )˝]] a+-] o-&) �]�]] - n])
0�]	 k] k&�]] ^� �]+ t] �] a+˝] 
] k]�] ˙]�]]
Ÿ+D SY 0�]	 k] 0	]� k] � +]E r˝ a]�] -˘!`

R[BSV � �]] r o&$�]˝]Ds

˝])+ ˙]]	]˝ k] + k] ^� 4� �] g+&` k� ^
]4
g&�])` ˙]]^˝] k� ^� �]` o/�]]	] � k] ^�]
]	]]O

˙ a]
]	]] �]] 0�] k� �]+ t] ˙]]	]] �]` ^	]�]�] k�
^�]
]]( n+D R �]�]) ^( ) �]` ı])� k]��]) 	 k]
� a]� k] ^&�]]�]] n+ ^� � Ÿ] ^� �]` �]` o/�]]	] � k]
g&^�]˝] �]] -� a]Ã 	] � gt+D S SZ /�]^
]4

˙]�] � a]� k] � a]
]]�]] �]�]]E ˝] k] � Ÿ] ^�]	]] ^� �]`
4˝])]ä] k� ˘]
]] -]�]]D -�] � a]� k] �]˝]]- k]
^� ˝ a]�]	 k] � a]� k] ^� �] �]˙]+ � k] � a]
]]�]] n+Ds

T[ ^( ) a� )	 k]^
]� a]�] 	 k] � +]E r-]˙]
� k] # `� ˘]]) ^&	] ı]+
 k] � ` �]]˝] n+E ˙]�]
� Ÿ] 	] n]� œ] � o] k" � � œ] -ı]	 k] �]) � œ] Ü]]˛ “]	]] � )
)+] ˛]]E ˝]�] � Ÿ]	 k] k&�]] ^� 4� -]&�]`
0˙]
 k] � ı] kå ı]+	 k] � k] k) �]]�]	 k] -] �]å]
a+-]D TR 0�]	 k] � a]�]� k] � +]E F a� )	 k]O

^
]� a]�]E ı])� k]��]) 	 k] ˝ k])` Ü]]˛ “]	]] � a]	] 
]`
n+ - n]) ˙] k] &]	] ˝ g] k&˝]] n+ 0	] ı]) 0�]	 k]

ˇ�]]	] ^&�]] n+D TS /�]^
]4 -�] -ı]	 k]
-]&^�]�] œ] � k] �]]( ] � k]˙] - n]) 0�] �]�] n]	]
� k]E ˙] k] ı]˝])�] � +
]]˝]] n+E � a]
]�]] 
 k]D
�]+ ˘]�] kå � ] � ]�] � )	 k]�]]
 k] �]�] n]	] k�
�]+ t] � k]+�]]	] n+E ^˙]�]� ] �]) �]� ao]&)
^� 	]] k) n+DG T TT /�]^
]4 � Ÿ]	 k] ( n])	]
˝ a]� k] � a]
]]�]] � k]˙]] - n]) ˝ g]	 k] �]+ t] -]� )
+�] ı]) � k]+)�]]	]` � ` n+D -�] /�] �]˝]E
+�] �]�] ı])� k]��]) k� �]]�]	 k] +]^ä]) Ÿ+
˝]]^� � k] �]])` �]]˝ œ] � a]	 œ]E ^˙]	 œ+ � a]	]]	 k] � `
-]�]] �]+ k]�]]� 	 k] ˝ a]� k] &` n+Ds

TU ˝]�] ı]˝])�] 	 k] �] k]
]	]] � a]Î ^� �]]E
r-�] � Ÿ] -˘!` ˝])+ �]�]�] �]�]] gt+ ^� ı])O
� k]��]) � k]&�]]�] 	]+™ � )˝]]E U TV �]�])
+) �]+ o/�]]	] ˙] k] 0�]� ] $) �]]	]˝]] n+
- n]) �]+` � ]�] � )˝]] n+E ^( ) ˘]] k+ �]+
^� �]` �]` )]� �" � ] �] œ] 	] + k]E 0� k]
�]+ ��]`� ]) � )˝]] n+D V TW ı])� k]��])
	 k] /�])]4^
]�] œ] k� ı]]�] 4� � o] k&�] � k]˙]]E

R[BT[ � �]]	]` & k]ı]+) � )`] T ]˙ k]D
R[BTT �-^˝]y � V k&� œ]D

-ˇ�]y R[
R Ü k]
] RRBRR

S Ü k]
] RTBS
Ü k]
] RVBSY
Ü k]
] RWBW
Ü k]
] S[BST

T Ü k]
] R[BR

U � g]� UBY
Ü k]
] RUBRSORV
Ü]� RZBR[
Ü]� SSBYE Z

�������������������

g&�])] � q]�]y
R � g]+ RYBSY

S Ü k]
] R[BUV
/( TBVE W

T Ü k]
] ZBUT

U ��] R[BRX
S/˝] RZBX
) k]�] SBRR

V ) k]�] SBRT
R a� ) RSBRT
�]�] TBSY

Ü k]^�]˝] œ] R[BRYOTW RYS[



0	 œ+ �]+ � a]�]�]�])` &` ^� �]`� a] �]�]`+
k� ä]^)4 ı])� k]��]) k� �]]˛] �] o]^˝] � ]�]�]

� ` ˙]] �]� ˝]` n+D R �]+` �]`� a] �]�]� ] Ü]� a]
n+D S TX ˝ a]�] ˙]]	]˝ k] + k] ^� ˙]�] � g]+		]]

	 k] �]ı]^˝]�� k] � ] Ü]˘]]) ^� �]] ˝] k] 0�] k�
�]]& �]
]`
] � œ] ^� �] �]]˝] � ` ˘]˘] “] + k]	 k]

]�]` - n]) ı g] k) �] g+^&�]] � œ] n( 
] �]�]`E T

TY �]]	]` 	]]�])˝] k� �]`� a] � ` ˘]˘] “]D
˝ a]�]	 k] � a]	]] n+ ^� ı])� k]��]) 	 k] ^� �] ˝])+
ı]^�]¾] �]_˝] � k] 0�]� ] -^�]� k]� ^� �]] U

- n]) 0� k] ˝]]� ˝] &` - n]) �]+ ı g] k) k&�] � œ]
�]
]] “/ � )˝]] )+] - n]) � n]˝]]	]� k� �]˝]]4
a+- œ] � k] # `� � )˝]] )+]E V �] œ]^� ı])O

� k]��]) 0�] k� �]]˛] ˛]]D W TZ - n]) +�]
0	] �]�]` � ]�] œ] k� �]�]]+ Ÿ+ ˙] k] 0�]	 k] �] g+O
^&�] œ] k� k&�] � œ] - n]) �]Î �]
 k]�] � œ] ^� 4
˛ k]D �]�]) 0	+ œ]	 k] 0� k] � ]# � ı]) 
]"O
� ]� ) �]]) $]
]]D U[ ı])� k]��]) 	 k] /�]`
�]`� a] � k] ˝]`�] k) ^&	] •ä]&] ^� �]] X - n]) 0� k]

] k]�] œ] ı]) Ü]� " + k]	 k] ^&�]]D� UR �]�])
�]�]` 
] k]�] œ] ı]) 	]+™ �]_
� 0	] �]�]]+ œ] ı])
^˙]	 œ+ ı])� k]��]) 	 k] ı]+
 k] � k] ˘ a]	]] ˛]]E �]]	]`
+�] ı])D ˙]�] �]+ �] k) a+- œ] � œ] � k] •ä]&] + k]
�]�]] ˝] k] 0�] k� �]]& +�]	 k] 0�] k� �]]˛]
�]]�]]Oı]`�]]D Y US 0�]	 k] +� œ] �]+ -]�]]
�]` &` ^� +�] 
] k]�] œ] � k] Ü]˘]]) � œ)
- n]) /�] �]]˝] � ` -˘!` ˝])+ �]�]]+` œ& Z

^� �]+ �]+` n+ ^˙]� k] ı])� k]��]) 	 k] ˙]`^�]˝] œ]
- n]) �] k) a+- œ] � ] 	�]]�]` #+)]�]] n+D R[

UT �]] k) �]^�]��]�]˝]]- œ] 	 k] /�]` �]`� a] � `
�]�]]+` &` RR ^� ˙] k] � k] “/ 0�] ı]) ^�]��]]�]
� k)�]] �]+ 0�] k� 	]]�] � k] ı]]ı] œ] � ` �]]( `
ı]]4�]]Ds RS

UU ı]˝])�] � k] �]]˝ œ] �] k]
] +` )+] ˛]]
^� ˝]�]` ı]^�]¾] �]_˝] 0	] �]�]` 
] k]�] œ] ı])

R[BTY ��]]yE r/]�]`�]Ds �]&]�]�]` k&� œ]D
R[BTZ � �]] rı k]åDs R[BU[ � �]] r� k]
^&�]	 k] ^&�]]Ds

0˝])` ˙] k] �]˘]	] � a]	] ) k+ ˛ k]D R UV ı]˝]O
)�] k� �]]˛] -]4 �]�]` ^�]��]]�]` �]] “/E
^˙]	]� ] �]˝]	]] + k] ˘ a]� ] ˛]]E� � k] o&�] )+
�]4 �] œ]^� ı]^�]¾] �]_˝] � ] � a]�˝] �])O
&]	]E � n])O�] g+^&�] œ] � k] �]` ^&�]] ˙]] )+]
˛]]D UW 0	+ œ]	 k] 0	] 
] k]�] œ] � k] -
]�]O
-
]�] �]]�]] t4� �] k]
]˝ k] - n]) ı])� k]��]) � `
�]å] “/ � )˝ k] � a]	]]D S ˝]�] ı]˝])�] 	 k]
� +]E UX r/	] 
] k]�] œ] 	 k] �]` +�]])` ˝])+
ı]^�]¾] �]_˝] ı]]�]` n+E -�] � n]	] /	 œ+
ı]]	]` � œ] �]ı]^˝]��]] 
 k]	 k] � k] ) k]� �]� ˝]]
n+Hs T UY ^( ) ı]˝])�] 	 k] �]+ -]�]] &`

^� 0	 œ+ �]`� a] �]�]`+ k� 	]]�] � k] �]ı]^˝]��]]
^&�]] ˙]]4D U /�] k� �]]& 0	+ œ]	 k] ı]˝])�] � k]
^�]	]˝]` � ` ^� �]+ a� ! ^&	] �]+™ #+)
˙]]4D

RR �]+ �]]˝] Ü k]^�]˝] œ] - n]) 0	] �]]/�] œ]
	 k] � a]	]`E ˙] k] �] g+^&�]] � œ] ˛ k] ^�

� n])O�] g+^&�] œ] 	 k] �]` ı])� k]��]) � ] �]˘]	]
��]`� ]) ^� �]] n+D S /�]^
]4 ˙]�] ı]˝]O
)�] �]Î �]
 k]�] -]�]]E ˝] k] �]˝]	 k] � ] �]�]˛ “]	]
� )	 k]�]]
 k] V 0� k] � a])]O�]
]] � +	 k]� 
]� k]E
T r˝ g] k4� k] 
] k]�] œ] k� �]) �]�]] ˛]] ^˙]	]� ]
�]˝]	]] 	]+™ a+-] - n]) ˝ g]	 k] 0	] k� �]]˛]
�]]	]] �]` �]]�]]Ds U ˝]�] ı]˝])�] 0	 œ+
� a]Î � k] 
 k]� ) �]])` �]]˝] �]�]�]]	 k] 
]�]] ^�
�]]O�]] a+-] ˛]]B

V r˙]�] � Ÿ] �]]( ] �]+) � œ] Ü]]˛ “]	]] � )
)+] ˛]]E ˝] k] � a]�] ı]) � k]� a]ˇ]` !] �]�]` - n])
� Ÿ]	 k] 4� &� “]	] k&�]]D � Ÿ]	 k] k&�]] ^� 4�
�]å` ˘]]&) ˙ n]�]] a� !� -]� ]�] � k] 	]`˘ k]
-] )+] n+D 0� k] ˘]]) œ] � k]	] œ] � k] ı]� å� )
ˇ])˝]` ı]) 0˝]])] ˙]] )+] ˛]] - n]) �]+
^�]
] a� 
] � k] k) ı]]�] -] �]�]]D W W ^( )

R[BUV � �]] r�]( ]&]) ˙]	]Ds R[BUW
��]]yE r g&�])` ä]]]	]Ds RRBS � �]]
r�]�]å	 k]Ds RRBV ��]]yE r4� ˝])+ � ]
])˝]	]Ds

-ˇ�]y R[
R �]�] VSBX

	] g+ RBRV

S �]˝] SYBRY
) k]�] RUBZ
Ü]� RZBRRE RW

T � g]� UBRU

U �]�] RRBS
�]�] USBR
�]�] WRBR
�]˝] TBRW

V � g]� RTBRW

W � g]+ TBRE S

X �] k] RBRX
�] k] SBR[
Ü k]
] SBSTE SU

Y � g]� SUBT[E
TR
� g]+ SRBRTE RU

Z �]˝] SYBRZE S[
Ü k]
] RBY

R[ Ü k]
] RXBTR
) k]�] RUBZ
S a� ) VBR[
S˝]` UBR
Rı]˝] UBV

RR � g]� SUBSX
Ü]� RZBR[

RS �]�] VTBRR
^�]� “] TRBTU
&]	] ZBSU

�������������������

g&�])] � q]�]y
R Ü k]
] UBTR

Ü k]
] YBRUE RV

S Ü k]
] SBRE U
Ü k]
] RZBW

T �]˝] TBRR
Ü k]
] YBTW
Ü k]
] RRBRX

U �]˝] RWBRZ
Ü k]
] SBTY

�������������������

-ˇ�]y RR
V Ü k]
] R[BUV

�]�] SBRS

W Ü k]
] R[BR[ORW

RYSR Ü k]^�]˝] œ] R[BTXQRRBW



� Ÿ]	 k] �] n]) ^� �]] ^� 0�]� œ] ˇ])˝]` ı])
ı]]4 ˙]]	 k]�]]
 k] +) ^� ��] k� ˙]]	]O
�])E� ˙ o]�]
]` ˙]]	]�])E œ)�]	 k]�]]
 k] ˙]`�]O
˙ o]˝ a] - n]) -]� ]�] k� ı]�]` ˛ k]D X � a]� k]
4� -]�]]ä] �]` � a]	]]�]` &` ˙] k] � + )+`
˛]`E Fı]˝])�] 0# E /	 œ+ � ]"� ) �]]IG
Y �]�]) � Ÿ]	 k] � +]E F	]+™ Ü]� a]E 	]+™I � Ÿ]	 k]
� �]` � k] “/ g&^�]˝] - n]) -� a]Ã ˘]`ä] -ı]	 k]
� at]+ � œ] 	]+™ $]
]`DG Z ^( ) g&�])` �]])
-]� ]�] � k] 0�]` -]�]]ä] 	 k] � a]�]� k] � +]E
F˝ g] -�] � k] 0	] ˘]`ä] œ] � k] g&^�]˝] �]˝]
� +	]] ^˙]	 œ+ ı])� k]��]) 	 k] � a]Ã ^� �]] n+DG
R[ k4�]] +` ˝]`�])` �]]) a+-] - n]) ^( )
�]�] a� ! �]]ı]�] -]� ]�] � œ] 0# ] ^
]�]]
�]�]]D RR 0�]` �]å`E ˝]`	] -]&�]` 0�]
�]) k� �]]�]	 k] -] �] kå a+4 ˙]+ t] +�]
#+ k) a+4 ˛ k]D 0	 œ+ n� �]^)�]] � k] � k] k)
ı]]�] � k]˙]] �]�]] ˛]]D R RS ı]^�]¾] �]_˝]
	 k] � a]� k] �]˝]]�]] ^� � Ÿ] � k]^�]�]� 0	] k� �]]˛]
˘]
]] ˙]] t1 D - n]) � k] !B �]] “/ �]` � k] k) �]]˛]
˘]
] ı] kå - n]) +�] 0�] -]&�]` k� �]) �]4D

RT 0�]	 k] +� œ] �]˝]]�]] ^� 0�]	 k] 4�
��]� “] g&˝] � k] -ı]	 k] �]) � œ] �] kå k&�]]
^˙]�]	 k] 0�]� k] � +]E F�]]( ] � œ] -]&�]` � k]˙]O
� ) �]�] n]	] � k]E ˙] k] ı]˝])�] �]` � +O

]]˝]] n+E � a]
]�]] 
 k]D S RU �]+ ˝ a]� k] � k]
�]]˝ œ] �]˝]]4�]] ^˙]	]� k] ˝ g] - n]) ˝ k])] �]])]
�])]	]] 0Ã]) ı]] �]� ˝]] n+DG RV �]�])
˙]�] � Ÿ]	 k] �] k]
]	]] � a]Î ^� �]]E ˝] k] 0	] ı])
ı]^�]¾] �]_˝] 0˝])`E # `� ˙ n]� k] � a]Î -]˝]
� œ] +�] ı]) 0˝])` ˛]`D T RW ˝]�] � a]� k]
Ü]� a] � ` �]+ �]]˝] �]]& -]�]`E ˙] k] �]+
� +] � )˝]] ˛]]E F� g]+		]] 	 k] ˝] k] ı]]	]` � k]
�]ı]^˝]��]] ^&�]] ˛]]E U �]�]) ˝ a]� œ+ ı]^�]¾]
�]_˝] � k] �]ı]^˝]��]] ^&�]] ˙]]4�]]DG V

RX /�]^
]4 ˙]�] ı])� k]��]) 	 k] 0	 œ+ �]` �]+
� a]�˝] �])&]	] ^&�]]E ˙] k] 0�]	 k] +� œ] �]]	]`

RRBW � �]] r˘]])Oı n]) œ]�]]� k] Ü]]�]`Ds

Ü]� a] �]`� a] �]�]`+ ı]) ^�]��]]�] � )	 k]�]]
] œ]
� k] ^&�]] ˛]]E ˝] k] ı])� k]��]) � k] ) k]� 	 k]O
�]]
]]� �]
]] � Ÿ] � n]	] + k]˝]]Hs R

RY ˙]�] 0	+ œ]	 k] � k] �]]˝ œ] � a]	]™ ˝] k] /�]
�]] k) � œ] - n]) a� ! 	] � +]� - n]) �]+ � +O
� ) ı])� k]��]) � ` �]^+�]] � )	 k] 
]� k]E r˝] k]
/�]� ] �]˝]
]�]E ı])� k]��]) 	 k] � n])O�] g+^&�] œ]
� k] �]` ı]�˘]]˝]]ı] � )	 k] � ] �] n]� ] ^&�]] n+
˝]]^� � k] �]` ˙]`�]	] ı]] t4Ds S

RZ _�˝]( 	 a]�] k� � ˝
] k� �]]& ˙]�]
�]]/�] œ] ı]) ä a]
�] + k]	 k] 
]� k] - n]) � k] ^˝]˝])O
^�]˝]) + k] �]4E T ˝] k] � k] ( `	]` k� E a� Ü a]�] - n])

o-˝]]^� �]] ˝]� ı] at+˘] �]4D �]�]) 0	+ œ]	 k]
�] g+^&�] œ] k� -
]]�]] ^� �]` - n]) � k] ı])O
� k]��]) � ] � o] k&�] 	]+™ � a]	]]�]]D U

S[ 
 k]^� 	] 0	]� œ] � k] a� ! ˘ k]
 k] ˙] k] a� Ü a]�]
- n]) a� k)	 k] k� ˛ k]E � k] o-˝]]^� �]] -]4
- n]) � g]	]]	]` �] k]
]	 k]�]]
 k] 
] k]�] œ] � k] Ü]� a]
�]`� a] � ` � a]�]�]�])` � a]	]]	 k] 
]� k]D
SR /�] k� -
]]�]]E �]+ k]�]]� � ] +]˛]
0	] ı]) ˛]] - n]) �]å` ˝]]&]& � œ] 
] k]�] œ]
	 k] ^�]��]]�] ^� �]] - n]) Ü]� a] � ` ˝])(
+ k] �]4D V

SS 0	] k� �]] k) � œ] �]Î �]
 k]�] � ` � o]$
]`
˝]� �]�]) ı] at+˘]` - n]) 0	+ œ]	 k] �])	]�]]�] W

� k] o-˝]]^� �]] � k]˙]]D ST �]+ t] ı] at+˘]� )
˙]�] 0�]	 k] ı])� k]��]) � ` �]+]O �� ı]] k&�]`E
˝] k] �]+ �] a+˝] � a]�] a+-] - n]) �]�]� ]
+ n]�]
]] �]æ]	 k] 
]�]] ^� � k] ^&
] k�
ı] k� /)] k& k� �]]˛] Ü]� a] k� �]( ]&])
�]	 k] ) œ+D X SU �] œ]^� �])	]�]]�] 4�
-˘!] o/�]]	] ˛]] - n]) ı]^�]¾] �]_˝] - n])
^�]��]]�] � k] �])ı g]) ˛]]D - n]) �]å` ˝]]&]&
� œ] 
] k]�] Ü]� a] ı]) ^�]��]]�] � )	 k] 
]� k]D Y

SV /�]^
]4 �])	]�]]�] ˝])� a]�] �]�]] ˝]]^�

RRBRX � �]] rı])� k]��]) � ] )]�˝]] ) k]� 	 k]O
�]]�]]Ds RRBRY � �]] r- n]) 4˝])]ä] 	]+™
^� �]]Ds RRBSR �-^˝]y � V k&� œ]D

-ˇ�]y RR
R Ü k]
] R[BRXOS[

S Ü k]
] R[BT[OTT

T Ü k]
] SBRE U
Ü k]
] R[BUUE UV

U �]˝] TBRR
�]) RBY
� g]� TBRW
Ü k]
] RBV

V �] k]4 SBSY
� g]+ RBTT
Ü k]
] SBRX

�������������������

g&�])] � q]�]y
R Ü k]
] R[BUX

S �]�] RRBR[
Ü k]
] RXBT[
) k]�] R[BRS
) k]�] RVBYE Z

T Ü k]
] YBR

U �]˝] R[BVE W

V Ü k]
] SBUX
Ü k]
] ZBTV

W Ü k]
] UBTWE TX

X Ü k]
] RTBUT
Ü k]
] RUBSRE SS

Y Ü k]
] SBUX
Ü k]
] UBU
Ü k]
] VBRU
Ü k]
] ZBTR

Ü k]^�]˝] œ] RRBXOSV RYSS



�]+ t] ˙]]� ) �]]1 
] � k] -˘!` ˝])+
gt% œæD R SW - n]) ˙]�] �]]1 
] 0� k] ^�]
]

�]�]]E ˝] k] �]+ 0� k] o-˝]]^� �]] 
 k] -]�]]D
/�] k� �]]&E ı g] k) 4� �]]
] ˝]� � k] �]+ t] � `
� o]$
]` k� �]]˛] /� ¹] + k]˝ k] ) k+ - n]) 
] k]�] œ]
� ` �]å` �]`å � k] ^�]�]]˝ k] ) k+D - n]) ı])O
� k]��]) k� �]]� “]&� “]	] � k] o-˝]]^� �]] � œ] +`
ı]+
]` �]]) ˘ k]
 k] F�]�]`+`G � +
]]4D S

SX 0	+™ ^&	] œ] �]Î �]
 k]�] � k]
a� ! �]^�]��]�]˝]] T o-˝]]^� �]] -]4D

SY 0	]� œ] � k] 4� � ] 	]]�] -�]� a]�] ˛]]D U

0�]	 k] 0#� ) ı]^�]¾] �]_˝] � ` �]&& � k]
�]˝]]�]] ^� ı g])` a&^	]�]] � œ] �]])` -� ]
]
ı]å	 k]�]]
]] n+D V �]+ -� ]
] 
] n]^&O
� a]�] k� ^&	] œ] � œ] ı]å]D SZ ˝]�] o-˝]]O
^� �]] k� ˘ k]
] œ] 	 k] # ]	] ^
]�]] ^� + k)�
� k] ^˙]˝]	]] �]	] ı] kå�]]E W 0˝]	]] � k] �] g+^&�]]
k� �]]/�] œ] � ` �]&& k� ^
]4 )]+˝] � ]

�]]�]]	] � k]˙ œ]� k]D X T[ - n]) 0	+ œ]	 k] k4�]]
+` ^� �]] - n]) �]+ �]]�]]	] �])	]�]]�] - n])
�]]1 
] k� +]˛] œ] Ü]]˘]`	] œ] k� ı]]�] � k]˙]]D Y

RS 0	+™ ^&	] œ] )]˙]] k+) k] k&�] � o]$
]`
k� a� ! 
] k]�] œ] ı]) ä a]
�] %]	 k]


]�]]D Z S 0�]	 k] � g]+		]] k� �]] “/
�]] g� �] R[ � k] ˝]
]�]]) � k] �])�]] $]
]]D RR

T ˙]�] 0�]	 k] k&�]] ^� �] g+&` /�]� k] � a]�]
a+4 Ÿ+E ˝] k] 0�]	 k] ı]˝])�] � k] �]` ^�])�˝]])

� ) ^
]�]]D L� k] ^�]	] �]�]`) � ` ) k]"`
k� ˝�] k]+]) k� ^&	] ˛ k]DM RS U k+) k] k&�] 	 k]

ı]˝])�] � k] ı]� å� ) ˙ k]
] � œ] $]
] ^&�]] RT

- n]) ˘]]) ^�]ı]]^+�] œ] k� ˘]]) &
] #+)]4
^� � k] �]])`O�]])` � k] 0�] ı]) ı]+)] œ&D
0�]� ] /)]&] ˛]] ^� ( �]+ k� ˝�] k]+]) k�
�]]& �]+ 0� k] 
] k]�] œ] k� �]]�]	 k]� 
 k]
˙]]4�]]D V ˙]�] ı]˝])�] ˙ k]
] � œ] ˛]] ˝] k]
� o]$
]` 0�] k� ^
]4 ı])� k]��]) � k] ^&
] k]O
˙]]	] � k] Ü]]˛ “]	]] � ) )+` ˛]`D RU

RSBU � �]] r� a]� &� k] k� ^�]4 ]]+)Ds

W ^˙]�] ^&	] k+) k] k&�] 0� k] 
] k]�] œ] k�
�]]�]	 k] ı k]�] � )	 k]�]]
]] ˛]]E 0�]� k] ı]+
 k]
� ` )]˝] ı]˝])�] & k] ä o]˙]`) œ] � k] � t]ˇ]]
a+-] & k] ^�]ı]]^+�] œ] k� �]`˘] �] k] )+] ˛]]

- n]) ˙ k]
] k� &)�]]ä k] ı]) ı]+ k)&]) ı]+)] k&
) k+ ˛ k]D X ˝]�]` -˘]]	]� �]+ k]�]]� � ]
��]� “] g&˝] �]+ t] -] �]å] a+-] R - n]) ˙ k]
]
� ` �]+ � k]# )` ) n]�]	]` � k] ˙]�]�]�]] 0# `D
��]� “] g&˝] 	 k] ı]˝])�] � ] o� ˇ]] ˛]ı]˛]ı]]O
� ) 0� k] ˙]�]]�]] - n]) � +]E r0# E ˙]
&`
� )Is ˝]�] 0�] k� +]˛] œ] � ` ä o]˙]` œ) � a]
]� )
^�]) ı]å™D S Y ��]� “] g&˝] 	 k] ı]˝])�] � k]
� +]E r� �]) � �] 
 k] - n]) -ı]	]` ˙ g]^˝]�] t]
ı]+	] 
 k]Ds 0�]	 k] k4�]] +` ^� �]]D ^( )
0�]	 k] ı]˝])�] � k] � +]E r-ı]	]] ˘] k]�]] ı]+	]

 k] - n]) � k] k) ı]` k! ˘]
]] -]Ds Z �]+
^	]� 
]� ) 0�] k� ı]` k!Oı]` k! ˘]
]˝]] �]�]]E
�]�]) �]+ �]+ 	]+™ ˙]]	]˝]] ˛]] ^� ��]� “]O
g&˝] ˙] k] � ) )+] n+ �]+ +� `� ˝] � œ] + k] )+]
n+D 0� k] ˝] k] �]+` 
]�]] ^� �]+ � k] “/ &� “]	]
k&�] )+] n+D R[ ı]+ k)&]) œ] � ` ı]+
]`

- n]) g&�])` ˘] n]� ` ı]]) � ) k� � k] 
] k] k+
k� 0�] ( ]"� ı]) -] ı] at+˘ k] ˙] k] �]+) � `

˝])( � a]
]˝]] n+D �]+ ( ]"� 0	] k� ^
]4
-ı]	 k] -]ı] � a]
] �]�]]D �]]+) ^	]� 
]O
	 k] k� �]]& � k] 4� �]
]` � œ] ı] at+˘ k] - n])
0�]` �]å` ��]� “] g&˝] 0� k] ! k]å� ) ˘]
]]
�]�]]D RR ˝]�] ı]˝])�] � k] 4+�]]�] a+-]
^� -�]
] � œ] �]] a+-] n+D 0�]	 k] � +]E
r-�] � Ÿ] ˙]]	] �]�]] gt+ ^� �]+ k]�]]� 	 k] 4�
��]� “] g&˝] � k]˙]� ) � a]� k] k+) k] k&�] k� +]˛] � k]
�]˘]]�]] n+ - n]) � k] k) �]]˛] � k] � a])` �]"	]] t4
	]+™ + k]	 k] &™ ^˙]	]� ` �] g+&` 0��]`& � )
) k+ ˛ k]Ds T

RS /�] k� �]]& �]+ �]^)�]�] k� �]) �]�]]
˙] k] �]) a� �] � +
]]	 k]�]]
 k] � g]+		]] U � ` �] t]
˛]`D �]+ t] � ]( ` ˘ k]
 k] ˙]�]] ˛ k] - n]) Ü]]˛ “]	]]

RSBXE RR �-^˝]y � V k&� œ]D

-ˇ�]y RR
R Ü k]
] SRBTZ

S Ü k]
] ZBS

T R a� ) RSBSY
/( UBRR

U Ü k]
] SRBR[E RR

V �]˝] SUBX

W S a� ) YBRS

X �]�] SBR[

Y Ü k]
] RSBSV

�������������������

-ˇ�]y RS
Z � g]+ RVBS[

R[ �]˝] UBSR

RR �]˝] S[BS[OST
� g]� RRBUZ

RS ^	]� “] RSBRV
^	]� “] STBRV
� n]�] STBW

RT � g]� SRBRS

RU S a� ) RBRR

�������������������

g&�])] � q]�]y
R �]˙] TUBX

/ì] RBXE RU

S Ü k]
] VBRYE RZ

T Sı]˝] SBZ

U Ü k]
] RTBV
Ü k]
] RVBTXE TY
a� �] UBR[

RYST Ü k]^�]˝] œ] RRBSWQRSBRS



� ) ) k+ ˛ k]D RT ˙]�] ı]˝])�] 	 k] �]]+)
� ] &)�]]ä]] �]"�]"]�]]E ˝] k] Í k& 	]]�] � `
&]�]` �]+ k&�]	 k] -]�]` ^� � n]	] -]�]] n+D
RU ı]˝])�] � ` -]�]]ä] ı]+˘]]	]	 k] ı]) �]+
/˝]	]` � a]�] + k] �]�]` ^� &)�]]ä]] �] k]
 k]
^�]	]] +` & n]å� ) o-&) ˘]
]` �]�]` - n])
˙]]� ) �]�]� k] �]˝]]	 k] 
]�]` ^� ı]˝])�]
�]]+) &)�]]ä k] ı]) �]å] n+D RV ˘ k]
] œ] 	 k]
0�]� k] � +]E r˝ g] ı]]�]
] + k] �]�]` n+Ds
�]�]) �]+ ä] k]) k&� ) � +˝]` )+` ^� �]˘]O
� a]˘] �]+` -]�]] n+D ˝]�] � k] � +	 k] 
]� k]E
r�]+ 0�]� ] ��]� “] g&˝] + k]�]]Ds RW �]�])
ı]˝])�] �]+™ �]å] �]"�]"]˝]] )+]D ˙]�]
0	+ œ]	 k] &)�]]ä]] �] k]
]] ˝] k] 0� k] k&�]� ) o&�]
)+ �]4D RX �]�]) ı]˝])�] 	 k] +]˛] � k]
0	 œ+ ˘ a]ı] )+	 k] � ] /�]])] ^� �]] - n]) 0	 œ+
ı g])] ^� ��]] � + � a]	]]�]] ^� n� � k] �]+ k]�]]�
	 k] 0� k] ˙ k]
] � k] �]]+) ^	]� ]
]]D ^( )
0�]	 k] � +]E r� k] �]]˝ œ] �]] g� �] R - n]) g&�] k)
�]]/�] œ] � k] �]˝]] k&	]]Ds /�] k� �]]& �]+
�]]+) �]�]] - n]) ^� �]` - n]) ˙]�]+ k� ^
]4
^	]� 
] ı]å]D

RY ˙]�] ^&	] a+-] ˝] k] ^�]ı]]^+�] œ] � œ]
-( )]O˝]( )` �]˘] �]�]` ^� -]^�]) ı]˝]O
)�] �]�]] � + t]D RZ k+) k] k&�] 	 k] 0�]� `
�] a+˝] ˝]
]]�] � )�]]�]` - n]) ˙]�] �]+ 0� k]
	]+™ ^�]
]]E ˝] k] 0�]	 k] ı]+ k)&]) œ] � k] ı g]!˝]]!
� ` - n]) a+�] ^&�]] ^� /	 œ+ 
 k] ˙]]- k]
- n]) �]ä]] & k]D S ^( ) k+) k] k&�] �] g+^&�]] � k]
n� �]^)�]] ˘]
]] �]�]] - n]) a� ! �]�]�] k�

^
]4 �]+™ )+]D
S[ )]˙]] k+) k] k&�]E �] k]) - n]) �]`& k]	] k�


] k]�] œ] � k] �] a+˝] � a]��]] ˛]]D� /�]^
]4 � k]
�]�]` 4� �]	] � k] 0�] k� ı]]�] -]4 - n])
0	+ œ]	 k] )]˙]] k� �])]	 k] � ` k&�] k)�] � )	 k]O
�]]
 k] �]
]]�]˝ a]�] � k] �]	]]� ) )]˙]] k� �]]˛]

RSBRXE STE SUC RTBS �-^˝]y � V k&� œ]D
RSBS[ � �]] r�]�]å] � )	 k] ı]) 0˝]]Î ˛]]Ds

� a]
]+ � )	]` ˘]]+`E �] œ]^� 0	] k� k&�] � k]
)]˙]] k� k&�] � k] +` �]]	 k] � ] �]]�]]	] ^�]
]˝]]
˛]]D SR ^( ) 4� ^&	] 4� �]]�] �] n] k�
ı])E k+) k] k&�] �]]+` ^
]�]]�] � œ] 	�]]�]O-]�]	]
ı]) � n]# ] - n]) 0�]	 k] ˙]	]˝]] � k] �]]�]�]
k&	]] � a]Î ^� �]]D SS 0�]� ` �]]˝ œ] � a]	]O

� ) �]+ t] ˙]�]] 
] k]�] ^˘]

]]O^˘]

]]� )
� +	 k] 
]� k]E r�]+ ^� �]` o/�]]	] � ` 	]+™E
�]_
� k&�]˝]] � ` -]�]]ä] n+Is ST 0�]`
�]å` �]+ k]�]]� k� ��]� “] g&˝] 	 k] k+) k] k&�] � k]
�]])] �] œ]^� 0�]	 k] ı])� k]��]) � ` �]^+�]]
	]+™ � `D 0�] k� �])`) � œ] � ` kå ı]å �]4
- n]) �]+ �]) �]�]]D

SU �]�]) �]+ k]�]]� � ] �]˘]	] n( 
]˝]]
�]�]] - n]) �] a+˝]O� k] 
] k]�] œ] 	 k] ^�]��]]�]
^� �]]D R

SV �])	]�]]�] S - n]) �]]1 
] �]Î O
�]
 k]�] � œ] )]+˝] � ] � ]�] ı g])] � )	 k] k�
�]]& T 
] n]" �]4 - n]) -ı]	 k] �]]˛] � g]+		]]
� k] 
 k] �]4 U ˙] k] �]) a� �] � +
]]˝]] n+D

RT o-˝]]^� �]] � ` � o]$
]` � œ] � “/
�]^�]��]�]˝]] - n]) ^�]�]� ˛ k]D V

� k] ˛ k] �])	]�]]�]E ^�]�] n]	] ˙] k] � ]
]]� � +O

]]˝]] ˛]]E a� k)	 k] � ] 
 g]^� � a]�]E �]	]]O
k+�] ˙] k] ^ä]
]]O�]]�]� k+) k] k&�] k� �]]˛] ı]æ]

˛]] - n]) �]]1 
]D S ˙]�] � k] �]+ k]�]]� � `
� k]�]] � )	 k]� - n]) 0ı]�]]�] � )	 k] � œ] 
]� k]
a+4 ˛ k] ˝] k] ı]^�]¾] �]_˝] 	 k] 0	]� k] � +]E r� k] k)

^
]4 �])	]�]]�] - n]) �]]1 
] W � k] 0�] � ]�]
k� ^
]4 -
]�] � ) k]E ^˙]�] k� ^
]4 � Ÿ]	 k]

0	 œ+ � a]
]]�]] n+Ds X T ˝]�] 0ı]�]]�] - n])
Ü]]˛ “]	]] � )	 k] k� �]]&E 0	+ œ]	 k] 0	] & k]	] œ] ı])
+]˛] )� k] - n]) 0	 œ+ )�]]	]] � ) ^&�]]D

U ^( ) � k] -]&�]` ı]^�]¾] �]_˝] k�
�]]� “]&� “]	] k� � a]˝]]^�]� ^�]
 g]^� �]] �]4

RTBR ��]]yE r	]`�])Ds RTBS � �]] r�] k)O
-]�] � k]�]] � )	 k]Ds

-ˇ�]y RS
R �]˝] RTBVV

Ü k]
] RVBRT
Ü k]
] SRBRY
R a� ) RVBX
�]�] RBRZ
�]�] SBZ

S Ü k]
] RWBSX

�������������������

g&�])] � q]�]y
R Ü k]
] WBX

Ü k]
] RZBS[
a� �] RBW

S Ü k]
] UBTWE TX

T Ü k]
] RRBSZE T[

U Ü k]
] RTBV
Ü k]
] RVBTXE TY

�������������������

-ˇ�]y RT
V R a� ) RSBSY

/( UBRRE RS

W Ü k]
] ZBRV

X R˝]` SBX

Ü k]^�]˝] œ] RSBRTQRTBU RYSU



- n]) ^( ) �]+ t] � k] ˙]+]ä] ı]) ˘]æ� )
a� Ü a]�] Ë`ı] k� ^
]4 )�]]	]] a+4D V ˙]�]

� k] 0�] Ë`ı] k� �]
]�]`�] �]+) ı] at+˘ k]E
˝] k] � k] �] g+^&�] œ] k� �]�]]O�]) œ] � œ] ı])O
� k]��]) � ] �]˘]	] � a]	]]	 k] 
]� k]D 0	] k� �]]˛]
� g]+		]]� �]` ˛]]E ˙] k] 0	]� ` � k]�]] ^� �]]
� )˝]] ˛]]D� R

W ˙]�] � k] 0�] ı g] k) Ë`ı] � ] & n])] � )˝ k]
a+4 ı]] a( �] �]+) ı] at+˘ k]E ˝] k] �]+ t] 0	 œ+

�]])O�]`� a] 	]]�] � ] 4� �] g+&` ^�]
]]D
�]+ 4� ˙]] g&�]) - n]) � g]# ] �]^�]��]O
�]˝]] ˛]]D X �]+ 0�] Ü] o]˝] k� )]˙�]O
ı]]
]� ^�])^�]� a]�] ı] n]
 a]�] k� �]]˛]O�]]˛]
)+˝]] ˛]]D ^�])^�]� a]�] ı] n]
 a]�] 4� -
]O
� o]& o/�]]	] ˛]]D 0�]	 k] �])	]�]]�] - n])
�]]1 
] � k] -ı]	 k] ı]]�] � a]
]]�]] �] œ]^�
0� k] ı])� k]��]) � ] �]˘]	] � a]	]	 k] � ` �]+)`
/˘!] ˛]`D Y �]�]) �]])O�]`� a] ˙] k] /
]`O
�]]�] ˙]] g&�]) � +
]]˝]] n+ L/
]`�]]�] 	]]�]
� ] �]˝]
]�] n+E ˙]] g&�])M 0	]� ] ^�]) k]ˇ]
� )	 k] 
]�]] - n]) 0�]	 k] ı g])` � k]^�]�] � ` ^�
)]˙�]ı]]
] /�] ^�]��]]�] � k] 	] -ı]	]]4D
Z ˝]�] �]]1 
] 	 k]E ^˙]�]� ] 	]]�] ı] n]
 a]�]
�]` n+E ı]^�]¾] �]_˝] � k] �])� ) 0�]� `
˝])( "� "� ` 
]�]]� ) k&�]] R[ - n])
� +]E r- k) � n]˝]]	] � ` - n]
]]&E S ˝ g] ˙] k]
+) ˝])+ � ` ˇ] k]�]]ˇ]å` - n]) �]� ])` � k]
�])] a+-] n+ - n]) +) ˝])+ � ` 	 k]� `
� ] a&��]	] n+E �]] ˝ g] �]+ k]�]]� � `
�]`ˇ]` )]+ œ] � k] ^�]�]]å	]] 	]+™ ! k] kå�]]H
RR -�] k&�]I �]+ k]�]]� � ] +]˛] ˝ k] k)
^�]
]]( 0# ] n+ - n]) ˝ g] o-ˇ]] + k] ˙]]4�]]
- n]) a� ! �]˝] k� ^
]4 � g])˙] � ` ) n]�]	]`
	]+™ k&�] ı]]4�]]Ds 0�]` ı]
] 0�]� `
- t]�] œ] k� -]� k] �]	 k] � k]+ k) ˙ n]�]] ˇ at]ˇ]
]]ı]	]

RTBVE RT � �]]	]` � g]+		]] �]) a� �]D
RTBV � �]] r0	]� ] �]&&�]]) ˛]]Ds RTBX
��]&]�]�]` k&� œ]D RTBR[ORS �-^˝]y � V
k&� œ]D

- n]) t-ˇ k])] !] �]�]] - n]) �]+ /ˇ])O0ˇ])
"" k]
]	 k] 
]�]] ^� � k] “/ 0�]� ] +]˛] ı]� åO
� ) 0� k] 
 k] ˘]
 k]D RS ˝]�] ˙] k] a� ! a+-]E
0� k] k&�]� ) )]˙�]ı]]
] ^�]��]]�]` �]	] �]�]]
�] œ]^� �]+ �]+ k]�]]� � ` ^�]�]] � k] o&�] )+
�]�]] ˛]]D

RT /�] k� �]]& ı] n]
 a]�] - n]) 0�] k�
�]]˛]`E ı]] a( �] � k] �]� a]É` �]]¾]] � )˝ k] a+4
ı]�] g( ^
]�]] Ü] o]˝] k� ^ı])�]] �]+) ı] at+˘ k]D
�]+ t] � g]+		]]� R 0	 œ+ ! k]å� ) �]Î �]
 k]�]

] n]" �]�]]D S RU �]�]) � k] ^ı])�]] � k] -]� k]
�] kæ - n]) ^ı]^�]^&�]] /
]] k� k� o-˝]]^� �]]
�]+) � œ] -]4 - n]) �]�˝] k� ^&	] �]�]]O�])
� œ] ˙]]� ) � n]# �]4D T RV �]+ t] ˙]�] �]�] k�
�]]�]	 k] � ]	 g]	] - n]) �]^�]��]�]˝]]- œ] � `
^� ˝]]� œ] ı]æ� ) � a]	]]�]` �]�]™E U ˝] k] /�] k�
�]]& �]�]]O�]) k� -^ˇ]� ]^)�] œ] 	 k] ı] n]
 a]�]
- n]) 0�] k� �]]^˛]�] œ] � k] �]+ � +� ) � a]
]O
�]]�]]E r�]]/�] k]E -�]) 
] k]�] œ] � ` ^+��]˝]
� t]ˇ]]	 k] k� ^
]4 ˝ a]�+] k) ı]]�] � +	 k] � k] a� !
+ k] ˝] k] � + k]Ds RW ˝]�] ı] n]
 a]�] 0# ] - n])
0�]	 k] +]˛] � k] �]�]� k] �] o]˝] + k] ˙]]	 k] � ]
/�]])] � )˝ k] a+4 � +]E

r/�])]4^
]�] k] - n]) ı])� k]��]) � ] $)
�]]	]	 k]�]]
 k] g&�] k) 
] k]�] k]E � a]	] k]D RX /�]O
)]4
] k� ı])� k]��]) 	 k] +�]] k) ı a])�] œ] � k]
˘ a]	]] - n]) ˙]�] � k] ^�]Ò] � œ] ı]) k&^�]�] œ] � `
˝])+ )+˝ k] ˛ k]E ˝]�] 0	 œ+ �]+]	] ^� �]] - n])
-ı]	 k] �]_˝]�]]
]` +]˛] œ] � k] �]+ t] � k] �]]+)

 k] -]�]]D V RY �]+ � )`�] U[ �]]
]
˝]� �]`)]	 k] � œ] 0	 œ+ �])&]�˝] � )˝]] )+]D W

RZ 0�]	 k] � 	]]	] k&�] � œ] �]]˝] ˙]]^˝]�] œ] � ]
	]]�] � )	 k] k� �]]&E 0	]� ] k&�] /�])]4O
^
]�] œ] � k] ^�])]�]˝] � œ] k& ^&�]]D X S[ �]+
�]�] � )`�] UV[ �]]
] k� & n])]	] a+-]D

/�] k� �]]&E ı])� k]��]) 	 k] 0	] ı]) 	�]]�]`
#+)]4D 	�]]^�]�] œ] � ] & n]) �]^�]��]�]˝]]
�]� g]4
] ˝]� ˘]
]]D Y SR �]�]) -]� k]

-ˇ�]y RT
R Ü k]
] RSBSV

S � g]+ YBUU

�������������������

g&�])] � q]�]y
R Ü k]
] RSBRS

S Ü k]
] RVBTXE TY

T Ü k]
] RXBRE S
Ü k]
] RYBU
Ü k]
] RZBY

U Ü k]
] RVBSR

V ^	]� “] WBRE W
��] XBWE Y

W ^	]� “] RWBTV
^�] RUBTTE TU

X ��] XBR
�]+ RUBRE S

Y 	�]] SBRW
R�]�] TBS[

RYSV Ü k]^�]˝] œ] RTBVOSR



˘]
]� ) /�])]4
]` 4� )]˙]] � ` �] t]�]
� )	 k] 
]� k] R - n]) ı])� k]��]) 	 k] � `�] k�
� k] k" �]]1 
] � k] 0	]� ] )]˙]] �]	]]�]]E
˙] k] ^�]	�]]�]`	] �] k]¾] � k] ˛]]D S �]+ U[
�]]
] ˝]� 0	]� ] )]˙]] )+]D SS 0� k]
+"]	 k] k� �]]&E 0�]	 k] &]^�]& � k] 0	]� ]
)]˙]] �]	]]�]]E T ^˙]�] k� �]] k) � œ] 0�]	 k] �]+
�]�]]+` &`E F� Ÿ]	 k] ^�]� n] k� � k] k" &]^�]& � k]
ı]]�]]E U �]+ 4� k4�]] o/�]]	] n+ ˙] k]
� k] k) ^&
] � k] �]]˝]] n+D V � k])` ˙] k] �]`
�])ä]` n+ 0� k] �]+ ı g])] � k)�]]DG ST ı])O
� k]��]) 	 k] -ı]	 k] �]] k& k� � a]˝]]^�]� /�]`
&]^�]& k� � o]�]� � k] /�])]4
] k� ı]]�]
4� 0Ã])� ˝] “] � k]˙]]E �]+ �]`� a] ˛]]D W

SU �]`� a] k� -]	 k] � k] ı]+
 k] � g]+		]] 	 k] �] k)O
-]�] /�])]4
] k� �]�] 
] k]�] œ] � k] Ü]˘]])
^� �]] ^� � k] �]ı]^˝]��]] 
 œ]E ˙] k] /�] �]]˝] � `
^	]�]]	]` + k]�]] ^� 0	+ œ]	 k] ı]�˘]]˝]]ı] ^� �]]
n+D X SV �]�]) ˙]�] � g]+		]] -ı]	]` � k]�]]
k� -]^�])` �]�]�] � œ] ı] at+˘]] ˝] k] �]+ � +˝]]

˛]]E F˝ a]� œ+ �]] 
]�]˝]] n+E � Ÿ] � n]	] gt+H
� Ÿ] �]+ 	]+™ gt+D �]�]) k&�] k]I � k] k) �]]& �]+
-] )+] n+ ^˙]�] k� ı n]) œ] � ` ˙ g]^˝]�] t] ˝]�
�] k]
]	 k] k� � Ÿ] 
]]�]� 	]+™DG Y

SW �]]/�] k]E -ì]]+�] k� � o]�]˙] k] - n])
ı])� k]��]) � ] $) �]]	]	 k]�]]
 k] �]]� ` 
] k]�] k]E
� a]	] k]D ı])� k]��]) 	 k] +�]] k) 0Ã]) k� �]] k)
� œ] 4� � o] k&�] +�] ˝]� ı] at+˘]]�]] n+D Z

SX �]Î �]
 k]�] k� )+	 k]�]]
] œ] - n]) 0	] k�
ˇ]� “]O-^ˇ]� ]^)�] œ]� 	 k] 0�] 0Ã])� ˝] “]
� k] 	]+™ ı]+˘]]	]]E �]�]) 0�]� ] 	�]]�]
� )˝ k] �]˝] 0	+ œ]	 k] �]^�]��]�]˝]]- œ] � `
� +` � k] �]])` �]]˝ œ] ı g])` � ™ R[ ˙] k] +)
�]�˝] k� ^&	] ı]æ� ) � a]	]]�]` ˙]]˝]` Ÿ+D
SY +]
] t]^� 0� k] �]]) $]
]	 k] � ` 0	 œ+
� k] “/ �]˙]+ 	]+™ ^�]
]`E RR ^( ) �]` 0	+ œ]	 k]

RTBST ��]]yE r]`˙]Ds RTBSX ��]]yE
r�]]�]� œ]Ds

ı]`
]]˝ a]�] � k] �] t]�] � ` ^� 0� k] �] n]˝] � `
�]ä]] &` ˙]]4D R SZ - n]) ˙]�] 0	+ œ]	 k]
�]+ �]�] � ) ^
]�]] ˙] k] 0�] k� �]] k) � œ] ^
]�]]
˛]]E ˝] k] 0� k] � ]# � � k] 	]`˘ k] 0˝]])] - n])
4� � ì]� � œ] )�] ^&�]]D S T[ �]�])
ı])� k]��]) 	 k] 0� k] �] k) a+- œ] � œ] � k] •ä]&] � )
^&�]]D T TR ^( ) �]+ � “/ ^&	] œ] ˝]�
0	] 
] k]�] œ] � k] ^&�]]�]` k&˝]] )+] ˙] k] 0�] k�
�]]˛] �]
]`
] � k] �]Î �]
 k]�] �]4 ˛ k]D -]˙] � k]
�]�] 
] k]�] œ] k� �]]�]	 k] 0�] k� �]�]]+ Ÿ+D U

TS /�]^
]4 +�] ˝ a]� œ+ 0�] �]] k& k�
�]] k) � œ] � a]�]�]�])` � a]	]] ) k+ Ÿ+ ˙] k] +�]] k)
ı a])�] œ] � k] ^� �]] �]�]] ˛]]D TT ı])� k]��])
	 k] -ı]	 k] �]˘˘] œ] �]]	]` +�]])` �]]^˝]) �]+
�]]&] +) ˝])+ � k] ı g])] ^� �]] - n]) /�] k�
^
]4 0�]	 k] �]`� a] � k] �] k) a+- œ] � œ] � k] •ä]&]
^� �]]E V # `� ˙ n]� k] g&�] k) �]˙]	] � œ] ^
]�]]
n+E F˝ g] � k])] � k]"] n+E -]˙] � Ÿ] ˝ k])] ^ı]˝]]

�]	]] gt+DG W TU ı])� k]��]) 	 k] 0� k] �] k)
a+- œ] � œ] � k] •ä]&] ^� �]] - n]) �]+ ^( ) � �]`
o/�]]	] 	]+™ �]	 k]�]] ˙] k] �])� ) �]å ˙]]˝]]
n+D ı])� k]��]) 	 k] /�] �]]˝] � k] ı]� ] � )	 k]
k� ^
]4 � +] n+E F� Ÿ] ˝ a]�] 
] k]�] œ] ı]) ä]]^+)

� tÎ �]] ^� &]^�]& k� ^
]4 � k])] ı�]])
-"
] - n]) �]˘˘]] n+E # `� ˙ n]� k] � Ÿ]	 k] 0�]� k]
�]]&] ^� �]] ˛]]DG X TV /�]^
]4 4�
- n]) �]˙]	] � +˝]] n+E F˝ g] -ı]	 k] �]( ]&])
˙]	] � k] �]å	 k] 	]+™ k&�]]DG Y TW ˙]+ t]
˝]� &]^�]& � ` �]]˝] n+E 0�]	 k] �]])`
•ä]&�]` ı])� k]��]) � ` ı]^�]¾] � k]�]] � `E�
^( ) �]+ �] n]˝] � ` 	]™& �] k] �]�]] - n]) 0� k]
-ı]	 k] ı a])�] œ] k� �]]˛] &( 	]]�]] �]�]] - n])
�]+ �]å �]�]]D Z TX �]�]) �]+™E ^˙]� k]
ı])� k]��]) 	 k] �] k) a+- œ] � œ] � k] •ä]&] ^� �]]E
0�]� ] �])`) 	]+™ �]å]D R[

TY /�]^
]4 �]]/�] k]E ˝ a]�] ˙]]	] 
] k] ^�

RTBSZ � �]] rı k]åDs � �]] r��]])� � ì]Ds
RTBTW � �]] rı])� k]��]) � ` �])ä]` ı g])` � `Ds

-ˇ�]y RT
R R�]�] YBUE V

S R�]�] R[BSR
R�]�] RRBRV

T R�]�] RWBRSE
RT
�]˙] YZBS[

U R�]�] RWBR

V R�]�] RTBRTE
RU

W S�]�] XBRS
�]�] RRBR
� g]� RBTRE TS
� g]� RBWYE WZ

X �]˝] TBRE W

Y �]˝] TBRR
� g]� TBRW

Z �]˝] R[BVE W
� g]� SUBUXE
UY

R[ �]�] VTBXE Y

RR �]˝] SWBVZE W[
� g]� STBRTORV
� g]+ RZBU

�������������������

g&�])] � q]�]y
R �]˝] SXBSSE ST

� g]+ RZBRV

S �]˝] SXBVZE W[
� g]+ RZBU[OUS

T �]˝] SYBVE W
Ü k]
] SBSU

U �]˝] SYBRW
Ü k]
] RBT
Ü k]
] TBRV
R a� ) RVBUOX

V ) k]�] RBU

W �]˙] SBX
/ì] RBV
/ì] VBV

X �]�] VVBT

Y �]˙] RWBR[
Ü k]
] SBTR

Z Ü k]
] SBSZ

R[ Ü k]
] SBSX

Ü k]^�]˝] œ] RTBSSOTY RYSW



0�]` k� ä]^)4 ˝ a]� œ+ ı]]ı] œ] � ` �]]( `
^�]
] �]� ˝]` n+ - n]) �]+` �]�]) +�] ˝ a]� œ+
� a]	]] ) k+ Ÿ+D R TZ - n]) ^˙]	] �]]˝] œ] � œ]
� g]�]] � ] � ]	 g]	] ˝ a]� œ+ ^	]& �]�] 	]+™ #+)]
�]� ]E S 0	+™ �]]˝] œ] � œ] 4� o/�]]	] �]`� a] k�
ä]^)4 ^	]& �]�] #+) �]� ˝]] n+E �]�]˝ �] �]+
^�]��]]�] � k)D T U[ /�]^
]4 �]�])&])
)+ k] ^� �]^�]��]�]˝]]- œ] � ` ^� ˝]]�] œ] � œ]
^
]�]` �]+ �]]˝] � +™ ˝ a]�+] k) �]]˛] 	] �] k"B
UR F k+ #¹] � )	 k]�]]
] k]E k&�] k]E ˝]]˙˙ a]�]
� ) k] - n]) ^�]" ˙]]- k]E �] œ]^� � Ÿ] ˝ a]�+] k)
^&	] œ] � œ] k4�]] � ]�] � )	 k]�]]
]] gt+ ^˙]�] k�
�]] k) � œ] -�]) � k] “/ ˝ a]� œ+ �]])`� ` � k] �]`
�]˝]]4E ˝] k] �]` ˝ a]�] +)^�]ä] 0�]� ] �]� `	]
	]+™ � ) k]� k]DGs U

US �]+ �]�] � +	 k] k� �]]& ˙]�] � k]
�]]+) ˙]] ) k+ ˛ k]E ˝] k] 
] k]�] 0	]� k] ^�]	]˝]`
� )	 k] 
]� k] ^� � k] �]]˝ œ] 0	 œ+ -�]
 k] �]�˝] k�
^&	] ^( ) � a]	]]�]` ˙]] t4D UT ˙]�] �]�]]
�]˝�] + k] �]�]` ˝] k] �] a+˝]O� k] �] g+&` - n])
�] g+&` ˇ]� “] -ı]	]]	 k]�]]
 k]E ˙] k] ı])� k]��]) � `
0ı]]�]	]] � )˝ k] ˛ k]E ı] n]
 a]�] - n]) �])	]�]]�]
k� �]]˛]O�]]˛] �]4D 0	] & k]	] œ] 	 k] 0	]� k] �]]˝]

� ` - n]) 0	 œ+ �]æ]�]] ^&�]] ^� � k] ı])O
� k]��]) � ` �]+]O �� ı]] k� 
]]�]� �]	 k] ) œ+D V

UU -�]
 k] �]�˝] k� ^&	] � )`�]O� )`�]
ı g])] �]+) �]+ k]�]]� � ] �]˘]	] � a]	]	 k] k�
^
]4 ˙]�]] + k] �]�]]D UV ˙]�] �] g+^&�] œ] 	 k]

] k]�] œ] � ` /˝]	]` �]å` �]`å k&�]`E ˝] k]
� k] ˙]
]	] � k] �]) �]4 - n]) ı] n]
 a]�] � `
�]]˝] œ] � k] �]
]˝] �]]^�]˝] � )	 k] k� ^
]4
�]+�] � )	 k] 
]� k] - n]) 0�]� ` �]]˝] œ] � `
•	]&] � )	 k] 
]� k]D W UW ˝]�] ı] n]
 a]�] - n])
�])	]�]]�] 	 k] ^	]$) + k]� ) 0	]� k] � +]E
r�]+ ä]Î )` ˛]] ^� ı])� k]��]) � ] �]˘]	]
ı]+
 k] ˝ a]�] �] g+^&�] œ] � k] � a]	]]�]] ˙]]4D X

�]�]) ˝ a]�] /� k] a#� )] ) k+ + k] - n]) ^&�]] ) k+

RTBUUE UXOUZC RUBT �-^˝]y � V k&� œ]D

+ k] ^� ˝ a]�] +� k]�]] � ` •ä]&�]` k� 
]]�]�
	]+™ + k]E /�]^
]4 k&�] k]I +�] g&�] k) )]� �" œ]
k� ı]]�] ˙]] ) k+ Ÿ+D R UX �]+ k]�]]� 	 k] +� œ]

�]+ -]�]] &` n+E F� Ÿ]	 k] ˝ a]� k] )]� �" œ] k� ^
]4
) n]�]	]` #+)]�]] n+ ˝]]^� ˝ g] ı �]˛�]` k� ! k])
˝]� 0Ã]) � ] � o] k&�] � a]	]]4DGs S

UY ˙]�] � n])O�] g+^&�] œ] 	 k] �]+ �]]˝]
� a]	]`E ˝] k] � k] �] a+˝] � a]�] a+4 - n]) �]+ k]�]]�
k� �]˘]	] � ` �]å] “/ � )	 k] 
]� k] - n]) � k]

�]�]` ˙] k] +� k]�]] � ` •ä]&�]` ı]]	 k] k� 
]]�]�
-˘!] �]	] )�]˝ k] ˛ k]E ^�]��]]�]` �]	] �]4D
UZ /˝]	]] +` 	]+™E �]+ k]�]]� � ] �]˘]	]
-]�]Oı]]�] k� ı g] k) /
]] k� � œ] n( 
]˝]] )+]D
V[ �]�]) �] g+^&�] œ] 	 k] �]+) � ` ˙]]	]`O
�]]	]` - n])˝] œ] � k]E ˙] k] ı])� k]��]) � ] $)
�]]	]˝]` ˛]™ - n]) �]]�]O�]]�] -]&^�]�] œ] � k]
�]å� ]�]]D 0	+ œ]	 k] ı] n]
 a]�] - n]) �])	]�]]�]
ı]) ä a]
�] � )�]]�]] T - n]) 0	 œ+ -ı]	]`
�])+& œ] k� �]]+) �] k&å ^&�]]D VR ˝]�]
ı] n]
 a]�] - n]) �])	]�]]�] 	 k] -ı]	 k] ı n]) œ] � `
ˇ g]
] �]]å &` ˝]]^� 0	] k� ^�]
]]( �]�]]+`
+ k] - n]) � k] / a� ^	]� a]�] �]+) ˘]
 k] �]4D U

VS - n]) ˘ k]
 k] -]	 o]& - n]) ı]^�]¾] �]_˝]
� k] �])ı g]) + k]˝ k] ) k+D V

RU -�] ı] n]
 a]�] - n]) �])	]�]]�] / a� O
^	]� a]�] � œ] 4� O�]]˛] �] g+^&�] œ] k�

�]�]]O�]) � œ] �]4 - n]) �]+ t] 0	+ œ]	 k] /˝]	 k]
�]^æ�]] o%�] � k] �]]˝] � ` ^� �] a+˝]O
� k] �] g+&` - n]) � g]	]]	]` ^�]��]]�]` �]	]
�]4D S �]�]) ^˙]	] �] g+^&�] œ] 	 k] ^�]��]]�]
	]+™ ^� �]]E 0	+ œ]	 k] � n])O�] g+^&�] œ] � k] �]åO
� ]�]] - n]) �]]/�] œ] k� ^�]
]]( 0	] k�
�]	] � œ] � å�]]+" �]) &`D W T /�]O
^
]4 ı] n]
 a]�] - n]) �])	]�]]�] 	 k] �]+ t]
� ]( ` �]�]�] ^�]˝]]�]]D - n]) �]+ k]�]]� � k]
^�]
 k] -^ˇ]� ]) � ` �]˙]+ � k] � k] ^	]$)
+ k]� ) 0�]� ] �]˘]	] � a]	]]˝ k] ) k+D ı])� k]��])
0	] k� +]˛] œ] ˘]�]˝� ]) - n]) -]�˘]� “] k�

-ˇ�]y RT
R � g]� SUBUWE

UX
Ü k]
] VBTR
Ü k]
] R[BUT

S /ì] R[BR

T �]�] VTBRR
) k]�] TBSY
) k]�] VBRY
) k]�] YBT
/ì] XBRZ

U +] RBV

V Ü k]
] RRBST
Ü k]
] RUBSRE SS

W Ü k]
] RUBRE S
Ü k]
] RXBUE V

X �]˝] R[BVE W
Ü k]
] TBSVE SW
) k]�] RBRW

�������������������

g&�])] � q]�]y
R � g]� SBSZOTS

Ü k]
] RYBVE W
) k]�] R[BRZ

S �]�] UZBW
Ü k]
] RBY

T �]˝] STBTU
Ü k]
] RUBSE RZ
Ü k]
] RXBV

U �]˝] R[BRU
� g]� ZBV

V �]˝] VBRS

�������������������

-ˇ�]y RU
W Ü k]
] RTBUV

RYSX Ü k]^�]˝] œ] RTBTZQRUBT



� ]�] � )�]]˝]] )+] ˝]]^� �]]^�]˝] + k] ^�
ı])� k]��]) � ` �]+]O �� ı]] � ] ˙] k] � o] k&�]
� k] � a]	]] ) k+ Ÿ+E �]+ 0�]` � ` ˝])(
� k] n+D R U �]�]) �]+) k� 
] k]�] œ] � œ] g( "
ı]å �]�]` - n]) a� ! �] g+^&�] œ] � ` ˝])( + k]
�]4E ˝] k] a� ! Ü k]^�]˝] œ] � ` ˝])( D V � n])O
�] g+&` - n]) �] g+&` -ı]	 k] -^ˇ]� ]^)�] œ]
k� �]]˛] ^�]
]� ) ı] n]
 a]�] - n]) �])	]O

�]]�] � k] � k]/ää]˝] � )	 k] - n]) 0	 œ+ ı]˝˛]) œ]
� k] �]]) $]
]	 k] � ` � k]^�]�] � )	 k] 
]� k]D S

W �]�]) ı] n]
 a]�] - n]) �])	]�]]�] � k] /�]� `
�]�]) ^�]
] �]�]`E /�]^
]4 � k] �]+ t] � k]
�]]�] �]4 - n]) 
 a]� ]0^	]�]] k� 
 a]�¾]] - n])
^&)� k] �]+) � œ] - n]) -]�]Oı]]�] k� /
]]� œ]
� œ] ˘]
 k] �]4D T X �]+ t] � k] � a]�]�]�])` � ]
k4
]]	] � )˝ k] ˘]
 k]D
Y 
 a]�¾]] � œ] 4� -]&�]` ˛]] ˙] k] ı] t]�] œ]

� k] 
]]˘]]) ˛]]D �]+ ˙]	�] � k] +` 
 t]�]å]
˛]] - n]) � �]` 	]+™ ˘]
]] ˛]]D Z �]+
-]&�]` ı] n]
 a]�] � ` �]]˝ œ] ˇ�]]	] � k] � a]	] )+]
˛]]D ı] n]
 a]�] 	 k] 0� k] �] n]) � k] k&�]] - n])
˙]]	] �]�]] ^� 0�] -]&�]` � œ] ^�]��]]�]
n+ - n]) 0� k] �]� `	] �]` n+ ^� �]+ # `�

+ k] �]� ˝]] n+D U R[ /�]^
]4 ı] n]
 a]�] 	 k]
t1 ˘]` -]�]]ä] � œ] � +]E r-ı]	 k] ı] t]�] œ] k�

�]
] �]`ˇ]] �]å] + k] ˙]]Ds ˝]�] �]+ 0!
]O
� ) �]å] + k] �]�]] - n]) ˘]
]	 k] 
]�]]D V

RR ˙]�] 
] k]�] œ] 	 k] ı] n]
 a]�] � ] �]+ � ]�]
k&�]]E ˝] k] 
 a]� ]0^	]�]] � ` �]]�]] � œ]

^˘]

]]	 k] 
]� k]E r k&�]˝]]E o/�]]	] �]	]� )
+�]] k) �]`˘] 0˝]) -]4 Ÿ+Is W RS � k]
�])	]�]]�] � k] ä� g]�] k&�]˝]] �]�]) ı] n]
 a]�]
� k] ^+)� k]�] k&�]˝]] � +	 k] 
]� k] �] œ]^� �]]˝]
� )	 k] � œ] ı] n]
 a]�] +` -]� k] ˛]]D RT - n])
�]+) k� �]]�]	 k] ˙] k] ä� g]�] � ] � o]^&) ˛]]E
�]+ t] � ] ı a]˙]])` � n]
] - n]) g( 
] œ] k� +]) �

 k]� ) ( ]"� k� ı]]�] -]�]]D �]+ 
] k]�] œ]

RUBRT � �]] r g( �] œ] k� ˝]]˙]Ds

k� �]]˛] ^�]
]� ) ı] n]
 a]�] - n]) �])	]�]]�] k�
-]� k] �]^
] ˘]æ]	]] ˘]]+˝]] ˛]]D

RU �]�]) ˙]�] Ü k]^�]˝] �])	]�]]�] - n])
Ü k]^�]˝] ı] n]
 a]�] 	 k] /�] �]] k) � œ] � a]	]]E ˝] k]
0	+ œ]	 k] -ı]	 k] � ı] kå ( ] kå - n]) �]`å
� œ] g� & ı] kå - n]) ^˘]

]]� ) � +	 k] 
]� k]E
RV r k+ 
] k]�] k]E ˝ a]�] �]+ �]�] �] œ] � ) ) k+
+ k]H +�] �]` ˝ a]�+])` ˝])+ �]]� g]
]` o/�]]	]
Ÿ+ R - n]) ˝ a]� œ+ 4� � a]�]�]�])` � a]	]] ) k+ Ÿ+

˝]]^� ˝ a]�] /	] � k]� ]) � ` ˘]`ä] œ] � k] ! k]åO
� ) ˙]`^�]˝] ı])� k]��]) k� ı]]�] -]- k]E
^˙]�]	 k] -]� ]�]E ı �]˛�]` - n]) �]� ao]&) � k]
- n]) ˙] k] a� ! 0	]� œ] n+ �]�] �]	]]�]] n+D S

RW �]`˝ k] �]�]�] � œ] 0�]	 k] �]�] )]� �" œ] � k]
-ı]	]`O-ı]	]` )]+ ˘]
]	 k] ^&�]]E T

RX ^( ) �]` �]+ �]
]] “/ � )˝]] )+] - n])
/�] ˝])+ -ı]	 k] �]] k) � œ] �]�]]+` k&˝]]
)+]D U �]+ ˝ a]� œ+ -]� ]�] � k] �])�]]˝] - n])
-˘!` ı n]&]�]]) k� �] n]�]�] k&˝]] )+] V - n])
˝ a]� œ+ ˙]`O�])� ) �]]	]] k&˝]] )+] - n])
˝ a]�+] k) ^&
] œ] � k] -]	 o]& � k] �])˝]] )+]Ds W

RY �]+ �]�] � +	 k] k� �]]& �]` � k] �]å`
� a]_�� 
] � k] �]`å � k] 0	] k� -]� k] �]^
]&]	]
˘]æ]	 k] � k] ) k]� ı]]4D

RZ �]�]) o-˝]]^� �]] - n]) / a� ^	]� a]�]
� k] �] g+&` �]+ t] -] ˇ]�] k� - n]) 0	+ œ]	 k]

] k]�] œ] � k] -ı]	]` ˝])( � ) ^
]�]]D X ˝]�]

] k]�] œ] 	 k] ı] n]
 a]�] � k] ı]˝˛]) œ] � k] �]])] - n])
0� k] �])] �]�]�]� ) �]+) k� �]]+) �]�]`"O
� ) 
 k] �]4D Y S[ �]�]) ˙]�] ˘ k]
 k] 0�] k�
˘]]) œ] ˝])( -] �] kå a+4E ˝] k] �]+ 0# ] - n])
�]+) � œ] �]�]]D g&�] k) ^&	] �]+ �])	]�]]�]
k� �]]˛] ^&)� k] ˘]
]] �]�]]D Z SR � k] 0�]

�]+) � œ] � a]�]�]�])` � a]	]]	 k] - n]) � “/ ˘ k]
 k]
�]	]]	 k] k� �]]& 
 a]�¾]]E / a� ^	]� a]�] - n])

o-˝]]^� �]] 
] n]" �]4D SS �]+ t] 0	+ œ]	 k]
˘ k]
] œ] � ` ^+��]˝] � t]ˇ]]�]` R[ - n]) �]+ � +O
� ) 0	 œ+ -ı]	]] ^�]��]]�] �]ä]� g]˝] �]	]]4

-ˇ�]y RU
R Ü k]
] RZBRR

/ì] SBTE U

S Ü k]
] RUBRZ

T �]˝] R[BST

U �]˝] ZBSY

V �]�] TVBW

W Ü k]
] SYBTOW

�������������������

g&�])] � q]�]y
R Ü k]
] R[BSVE SW

S ^	]� “] S[BRR
�]˙] RUWBW

T Ü k]
] RXBT[

U Ü k]
] RXBSWE SX
) k]�] RBS[

V �]˙] RUXBY
^�]� “] VBSU
�]˝] VBUV

W �]˙] RUVBRW

X Ü k]
] RXBRT

Y S a� ) RRBSV

Z Ü k]
] RWBR

R[ Ü k]
] RRBSSE ST

Ü k]^�]˝] œ] RUBUOSS RYSY



)�]	 k] � ] �]æ]�]] ^&�]]E r+� œ] �] a+˝] ˝]� O

]` œ( � k]
]� ) +` ı])� k]��]) k� )]˙] � œ]
&]^�]
] + k]	]] n+Ds R ST /�] k� -
]]�]]E
0	+ œ]	 k] +) � o]$
]` � œ] 0	] k� ^
]4 Ü]]˘]`	]
#+)]4E S 0ı]�]]�] )�]] - n]) Ü]]˛ “]	]] � ` T

- n]) Ü]]˘]`	] œ] � k] �]+ k]�]]� k� +]˛] � œ]
�] Ÿ]ı] ^&�]] ^˙]	 œ+ ı])� k]��]) ı]) ı g])]
^�]��]]�] ˛]]D

SU ^( ) � k] ^ı]^�]^&�]] k� /
]] k� � k]
+ k]˝ k] a+4 ı]�] g( ^
]�]] ı] at+˘ k] U SV - n])
^ı])�]] � œ] �]˘]	] � a]	]]	 k] k� �]]& � k] -¢]O
^
]�]] -]4D SW �]+ t] � k] � k] ˙]+]ä] ı])
˘]æ� ) o-˝]]^� �]] �]4D �]+ �]+` ˙]�]+
˛]` ˙]+ t] �]]/�] œ] 	 k] 0	 œ+ ı])� k]��]) � ` �]+]O
�� ı]] k� �]) k]� k] �] Ÿ]ı]] ˛]]D - n]) -�] � k] �]+

� ]�] ı g])] � ) ˘ a] k� ˛ k]D V

SX ˙]�] � k] o-˝]]^� �]] ı] at+˘ k]E ˝] k]
0	+ œ]	 k] � o]$
]` � k] /� ¹] ^� �]] - n])
0	 œ+ �]˝]]	 k] 
]� k] ^� ı])� k]��]) 	 k] 0	] k�
ä]^)4 n� � k]O n� � k] � ]�] ^� 4 - n]) ^� �]
˝])+ 0�]	 k] � n])O�] g+^&�] œ] k� ^
]4 ^�]��]]�]
-ı]	]]	 k] � ] )]�˝]] �] k]
] ^&�]] n+D W

SY - n]) 0	+ œ]	 k] �]+ t] ˘ k]
] œ] k� �]]˛] � ]( `
�]˝] ^�]˝]]�]]D

RV ^( ) �] g+^&�]] � k] a� ! 
] k]�] o-˝]]O
^� �]] -]4 - n]) �]]/�] œ] � k]

�]+ ^�]�]]	 k] 
]� k]E r˙]�] ˝]� ˝ a]�] � g]�]]
k� ^)�]]ä] k� � a]˝]]^�]� �]˝]	]] 	]+™ � )O

�]]- k]� k]E X ˝]�] ˝]� ˝ a]�] 0Ã]) 	]+™
ı]] �]� ˝ k]Ds S �]�]) ˙]�] /�] �]]˝] ı])
ı] n]
 a]�] - n]) �])	]�]]�] k� �]]˛] 0	]� `
� ]( ` �]+�] a+ “/ - n]) �]�]å] a+-]E
˝] k] /�] ^�]
]^�]
 k] � œ] ı] n]
 a]�] - n]) �])	]O
�]]�] � k] �]]˛] +` a� ! - n]) �]]/�] œ] � k]E
Ü k]^�]˝] œ] - n]) Ü]]˘]`	] œ] k� ı]]�] �]Î �]
 k]�]
� k]˙]	 k] � ] o/˝]ä]]�] ^� �]] �]�]]D Y

RUBST �-^˝]y � V k&� œ]D

T � o]$
]` 	 k] 0	 œ+ a� ! g&) ˝]� ^�]&]
^� �]] - n]) ^( ) � k] �]] “/ ( `	]` k� - n])
�]]�]^)�]] k� /
]]� œ] � k] + k]˝ k] a+4 �]4
- n]) �]+ t] k� �]]/�] œ] � k] ı g])] ��] n])] k&� )
�]˝]]�]] ^� � n])O�] g+&` � a]& � k] �]&
]O
� ) ı])� k]��]) � ` ˝])( + k] �]4 Ÿ+D �]+
�]�] � a]	]� ) �]]/�] œ] � k] �] a+˝] � a]�]` a+ “/D
U ˙]�] � k] �]Î �]
 k]�] ı] at+˘ k] ˝] k] � o]$
]` - n])
Ü k]^�]˝] œ] - n]) Ü]]˘]`	] œ] 	 k] � a]�]` � k] 0	]� ]
��]]�]˝] ^� �]] - n]) ı] n]
 a]�] - n]) �])	]�]]�]
	 k] 0	] �]�] � ]�] œ] k� �]] k) � œ] 0	 œ+ �]˝]]�]]
˙] k] ı])� k]��]) 	 k] 0	] k� ä]^)4 ^� 4 ˛ k]D
V �]�]) ( )`^�]�] œ] k� � a]" k� a� ! 
] k]�]E
˙] k] ^�]��]]�]` �]	] �]4 ˛ k]E -ı]	]` ˙]�]+
� k] 0# �] kå a+4 - n]) 0	+ œ]	 k] � +]E r�]+
� k]+& ä]Î )` n+ ^� � n])O�] g+^&�] œ] � ] �]˝]	]]
� )]�]] ˙]]4 - n]) 0	 œ+ � g]�]] � ] � ]	 g]	]
�]]	]	 k] � ` -]�]] &` ˙]]4Ds R

W ˝]�] Ü k]^�]˝] - n]) Ü]]˘]`	] /�] �]]�]
 k]
ı]) ˘]˘] “] � )	 k] k� ^
]4 /� ¹] a+4D
X 0	+ œ]	 k] /�] �]]�]
 k] ı]) �]+)] “/ � k] �] k]˘]O
^�]˘]]) ^� �]] - n]) 0	] k� �]`˘] 
 o]�]` ˘]˘] “]�
a+ “/D /�] k� �]]& ı]˝])�] 	 k] 0#� ) 0	]� k]

� +]E r�]]/�] k]E ˝ a]�] -˘!` ˝])+ ˙]]	]˝ k]
+ k] ^� � a]Î � œ] +` ı])� k]��]) 	 k] ˝ a]�+] k)
�]`˘] � œ] � k] � a]� k] ˘ a]	]] ^� � k] k) � at]+ � k]
� n])O�] g+&` � a]�]�]�])` � a]	 œ] - n]) ^�]��]]�]
� œ)D S Y - n]) ı])� k]��]) 	 k]E ˙] k] ^&
] œ]
� k] ˙]]	]˝]] n+E T 0	 œ+ ı]^�]¾] �]_˝] k&� )
�]�]]+` &` U ^� 0�]	 k] 0	 œ+ � o]ä g]) ^� �]] n+E
# `� ˙ n]� k] +� œ] �]` � o]ä g]) ^� �]] ˛]]D
Z 0�]	 k] +�]] k) - n]) 0	] k� �]`˘] � k] “/ ( “�
	]+™ ^� �]]E V �]�]) 0	] k� ^�]��]]�] � `
^�]	]] ı]) 0	] k� ^&
] œ] � k] � a]Ã ^� �]]D W

R[ ˝] k] -�] ˝ a]�] �] œ] ı])� k]��]) � ` ı])`�]]

 k]	 k] k� ^
]4 ˘ k]
] œ] ı]) k4�]] �] k]�] 
]]&
) k+ + k]E X ^˙]� k] 	] +�]] k) �]]ı]O&]&] 0# ]

RVBX � �]] r� ]( ` ]+�]Ds

-ˇ�]y RU
R �]˝] R[BTY

� g]+ RVBRZ
) k]�] YBRX
R^˛] TBU

S ˝]`˝] RBV

T Ü k]
] RTBSE T

U Ü k]
] RTBRT

V Ü k]
] RTBRE S

W Ü k]
] RRBRY

�������������������

-ˇ�]y RV
X 0˝] RXBZE R[

^	]� “] RSBUY
� n]�] RSBSE T

Y �]�] SBR

�������������������

g&�])] � q]�]y
R ^	]� “] RSBUY

Ü k]
] RRBSE T

S Ü k]
] R[BTUE TV
Ü k]
] RRBRWE RX

T R/˝] SYBZ
^�]� “] RRBS[

U Ü k]
] R[BUUE UV
Ü k]
] RRBRV

V �]�] TBSY

W �]�] SBRVE RW
Rı]˝] RBSS

X �]�] VBR

RYSZ Ü k]^�]˝] œ] RUBSTQRVBR[



�] k� ˛ k]E 	] +�]H R RR /�] k� �]˙]]�]E +� œ]
^�]��]]�] n+ ^� +�] Ü]� a] �]`� a] � ` �]+]O �� ı]]
� ` �]˙]+ � k] 0Ã]) ı]]˝ k] Ÿ+E S # `� ˙ n]� k] � k]
�]` 0Ã]) ı]]˝ k] Ÿ+Ds T

RS �]+ � a]	]� ) ı g])` �]�]] �]]�] k]�] + k]
�]�]` - n]) � k] �])	]�]]�] - n]) ı] n]
 a]�]
� ` � a]	]	 k] 
]� k] ^� n� � k] ı])� k]��]) 	 k]
0	] k� ä]^)4 � n])O�] g+^&�] œ] k� �]`˘] �] a+˝]O
� k] ˘]�]˝� ]) - n]) -]�˘]� “] k� � ]�] ^� 4D
RT ˙]�] � k] �] k]
] ˘ a] k� ˝] k] �]] g� �] 	 k] � +]E
r�]]/�] k]E � k])` � a]	] k]D RU ^�]�] n]	]� U 	 k]
ı g])] ��] n])] k&� ) �]˝]]�]] ^� ı])� k]��])
	 k] n� � k] ı]+
]` �]]) � n])O�] g+&` )]� �" œ] � `
˝])( ˇ�]]	] ^&�]] ˝]]^� 0	] k� �]`˘] � k]
k4� k] 
] k]�] œ] � k] /� ¹] � k) ˙] k] ı])� k]��])
k� 	]]�] � k] ı]+˘]]	 k] ˙]] t4D V RV - n])

/�] �]]˝] � k] �]^�]��]�]˝]]- œ] k� �]˘]	]
�]` � k]
] �]]˝ k] Ÿ+E ˙ n]�]] ^� ^
]�]] n+B
RW F/	] �]]˝] œ] k� �]]& � Ÿ] �]]ı]�] -] t1 �]]
- n]) &]^�]& � ] ^�])] a+-] ˝ o]� g]� & k]�]])]
�]å] � tÎ �]] - n]) 0�] k� � o]$+) œ] � k] ^( )
�]	]] t1 �]] - n]) 0� k] ı]+
 k] ˙ n]�]] � ) gt&�]]
RX ˝]]^� 0�] k� �]˘ k] a+4 
] k]�]E �]�] )]� �" œ]
k� �]]˛] ^�]
]� ) ˙]`O˙]]	] � k] �]+ k]�]]� � `

�] k]˙] � œ)E ^˙]	] k� �]] k) � œ] �]+ k]�]]� 	 k] � +]
n+ ^� � k] � k] k) 	]]�] � k] ı a]� ] k) ˙]]˝ k] Ÿ+D ı])O

� k]��]) 	 k]E ˙] k] �]+ �]�] � ) )+] n+ W

RY �] a+˝] ı]+
 k] +` k4�]] � )	 k] � ` # ]	] 
]`
˛]`DG X RZ /�]^
]4 � k])] n( �]
]]� �]+
n+ ^� � n])O�] g+^&�] œ] � œ] � k] ˙] k] 
] k]�] ı])O

� k]��]) � ` ˝])( ^( ) ) k+ Ÿ+E 0	 œ+ +�] ı] k)O
�]]	] 	] � œ)E Y S[ �]�]) 0	 œ+ �]+ ^
]�]
� k]˙ œ] ^� � k] � g]—˝]ı g]˙]] � k] -ı]^�]¾] a+ “/
˘]`ä] œ] � k]E Z 	]]˙]]�]ä] �] n]	]O� o]� o]ˇ]� � k]E R[

RVBRU � �]] rı]˝])�]Ds RVBRW � �]]
r!ıı])C �])]	]]Ds RVBRX �-^˝]y � V
k&� œ]D RVBRZ � �]] r� k])` )]�]Ds RVBS[
� � g]	]]	]` � œ] ı] k]—�]�]]D �]&]�]�]` k&� œ]D

�]
]] �] œ] k" a+4 ˙]]	]�]) œ] k� �] t]�] � k]�
- n]) � g]	] � k] g&) ) œ+D R SR /�]^
]4 ^�
ı a])]	 k] ä]�]]	 k] � k] +` k4� k] 
] k]�] ) k+ Ÿ+ ˙] k]
� g]�]] � ` ^� ˝]]�] œ] � œ] ^
]�]` /	] �]]˝] œ] � ]
+) �]+) � œ] Ü]˘]]) � )˝ k] -]4 Ÿ+E +) �]�˝]
k� ^&	] �]�]]O�]) œ] � œ] 0�]� ` ^� ˝]]� œ] ı]æO

� ) � a]	]]˝ k] -]4 Ÿ+Ds S

SS ^( ) Ü k]^�]˝] œ] - n]) Ü]]˘]`	] œ] 	 k]
ı g])` � o]$
]` k� �]]˛] ^�]
]� ) n( �]
]]
^� �]] ^� � k] ı] n]
 a]�] - n]) �])	]�]]�] k�
�]]˛] -ı]	 k] �]`˘] � k] ˘ a]	 k] a+4 -]&^�]�] œ] � k]

o-˝]]^� �]] � k]˙ œ]E �]]	]` �])O�]�]] � +
]]	 k]O
�]]
 k] �] g+&] - n]) �]`
]]�] � k]E T ˙] k] �]]/�] œ]
� œ] -� a]� k] ˛ k]D ST 0	+ œ]	 k] /	] �]]/�] œ] k�
+]˛] �]+ ^˘]¹` � k]˙]`B

r o-˝]]^� �]]E U �]`^)�]] - n]) ^� ^
]O
^� �]] � œ] )+	 k]�]]
 k] � n])O�] g+&` �]]/�] œ]
� k]E -]ı] k� �]]/�] œ] �]]	]` Ü k]^�]˝] œ] - n])
Ü]]˘]`	] œ] � ] 	]�]�� ])I SU +�]	 k] � a]	]] n+
^� +�]] k) �]+ t] � k] a� ! 
] k]�] œ] 	 k] -]� )
˝ a]�]� k] k4�]` �]]˝ œ] � +™ ^˙]�]� k] ˝ a]�] ı] k)�]]	]
+ k] �]4 V - n]) 0	+ œ]	 k] ˝ a]�+] k) ^�]��]]�] � k]
^�]"]	 k] � ` � k]^�]�] � ` n+E ˙]�]^� +�]	 k]
0	 œ+ k4�]` � k] “/ ^+&]�]˝] 	]+™ &` ˛]`D
SV /�]^
]4 +�] �]�]	 k] 4� �]˝] + k]� ) ˝]�]
^� �]] ^� +�] a� ! �]]/�] œ] � k] ˘ a]	]� )
0	 œ+ +�]] k) ı�]] k) �])	]�]]�] - n]) ı] n]
 a]�]
k� �]]˛] ˝ a]�+] k) ı]]�] � k]˙ œ]� k]D SW � k] k4� k]

-]&�]` Ÿ+ ^˙]	+ œ]	 k] +�]] k) Ü]� a] �]`� a] �]�]`+
k� 	]]�] � ` �]]^˝]) -ı]	]` ˙]]	] ˝]�

& t]�] ı]) 
]�]] &`D W SX +�] �] g+&] - n])
�]`
]]�] � k] � k]˙] ) k+ Ÿ+ ˝]]^� � k] � a]&
�]` ˝ a]� œ+ /	] �]]˝] œ] � ` ˙]]	]� ])` œ&D X

SY +�] ı]^�]¾] �]_˝] Y � ` �]&& � k] /�]
	]˝]`˙ k] ı]) ı] at+˘ k] Ÿ+ ^� /	] ä]Î )` �]]˝] œ]
� k] ! k]å +�] ˝ a]�] ı]) - n]) �] k]�] 	]

RVBS[ � �]] r k4� k] ˙]]	]�]) � ] �] t]�] ^˙]�]� ]
� g]	] -˘!` ˝])+ 	]+™ ]+]�]] ˙]]˝]]Ds

-ˇ�]y RV
R �]�] TBR[

S �]�] VTBRR
� g]+ RBRX

T �]˝] S[BSY

U �]˝] R[BS
Ü k]
] RRBRT
Sı]˝] RBR

V Rı]˝] SBZE R[

W -]�] ZBRRE RS

X �]�] UVBSR

Y Ü k]
] RVBR[

Z 0˝] TVBS
^	]� “] S[BT
R a� ) R[BRU

R[ R a� ) WBZE R[
a� �] TBV

R^˛] UBT

�������������������

g&�])] � q]�]y
R 0˝] ZBU

� n]�] TBRX
� n]�] XBSW
� n]�] RXBR[E RT
� n]�] RZBSW
��] RSBST
��] RVBST
R�]�] RUBTSE
TT

S Ü k]
] RTBRV
S a� ) TBRV

T R^˛] RBR
Rı]˝] VBRS

U Ü k]
] RRBSW

V Ü k]
] RVBR

W Ü k]
] RTBV[
R a� ) RVBT[E
TR
S a� ) RRB
STOSW

X Ü k]
] RWBU

Y � g]+ RWBRT
Ü k]
] VBTS

Ü k]^�]˝] œ] RVBRROSY RYT[




]] œ& SZ ^� ˝ a]�] � g])˝] œ] � k] �]^
] � ` a+ “/
˘]`ä] œ] � k]E R � g]	] � k]E S �]
]] �] œ] k" a+4 ˙]]	]O
�]) œ] k� �] t]�] � k]� T - n]) 	]]˙]]�]ä] �] n]	]O
� o]� o]ˇ]� � k] U +� k]�]] g&) )+ k]D -�]) ˝ a]�]
ˇ�]]	] )�] k] ^� ˝ a]�] /	] �]]˝] œ] � k] +� k]�]] g&)
)+ k]� k]E ˝] k] ˝ a]�+])] �]
]] + k]�]]D �]
]]�]˝]
)+ k]Is�

T[ ^( ) ˙]�] /	] -]&^�]�] œ] � k] ^�]&]
^� �]] �]�]]E ˝] k] � k] o-˝]]^� �]] �]4 - n])
0	+ œ]	 k] �]�] ˘ k]
] œ] � k] /� ¹] ^� �]] - n])
0	 œ+ �]+ ^˘]¹` �] Ÿ]ı] &`D TR ^˘]¹` ı]æO
� ) 0	 œ+ �] a+˝] + n]�]
]] ^�]
]] - n]) � k]
� k]+& � a]�] a+4D TS �] g+&] - n]) �]`
]]�]
�]^�]��]�]˝]] ˛ k]E /�]^
]4 0	+ œ]	 k] � “/
�]]�]�] k&� ) �]]/�] œ] � ` ^+��]˝] � t]ˇ]]�]`
- n]) 0	 œ+ �]ä]� g]˝] ^� �]]D V TT 0	+ œ]	 k]
�]+ t] a� ! �]˝] ^�]˝]]�]]E ^( ) �]+ t] k�
�]]/�] œ] 	 k] 0	 œ+ ^�]&] ^� �]] - n]) � k] 0	]
�]]/�] œ] k� ı]]�] 
] n]" -]4 ^˙]	+ œ]	 k] 0	 œ+
� k]˙]] ˛]]D TU �P TV �]�]) ı] n]
 a]�]
- n]) �])	]�]]�] o-˝]]^� �]] � œ] +` ) k+ - n])
� “/ - n]) 
] k]�] œ] k� �]]˛] ^�]
]� ) �]+ k]�]]�
k� �]˘]	] � ` � a]�]�]�])` � a]	]]˝ k] - n])

^�]�]]˝ k] ) k+D
TW ^( ) a� ! ^&	] �]]& ı] n]
 a]�] 	 k]

�])	]�]]�] � k] � +]E r˘]
] k]E� +�] 0	] �]�]`
�]+) œ] � œ] & k]�]])] ˙]] t4 ˙]+ t] +�]	 k] �]+ k]�]]�
� ] �]˘]	] � a]	]]�]] ˛]] - n]) k&�] -] t4
^� �]+ t] k� �]] “/ n� � k] Ÿ+Ds W TX �])	]O
�]]�] 	 k] ˝] k] # ]	] ^
]�]] ˛]] ^� �]+
-ı]	 k] �]]˛] � g]+		]] � k] �]` 
 k] ˙]]4�]] ˙] k]
�]) a� �] � +
]]˝]] n+D X TY �]�]) ı] n]
 a]�]

RVBSZ � �]] r k4� k] ˙]]	]�]) � ] �] t]�] ^˙]�]� ]
� g]	] -˘!` ˝])+ 	]+™ ]+]�]] ˙]]˝]]Ds
� � g]	]]	]` � œ] ı] k]—�]�]]D �]&]�]�]` k&� œ]D � �]]
r-�]^�]&]Ds RVBTU �-^˝]y � T k&� œ]D
RVBTVE TWE U[ �-^˝]y � V k&� œ]D RVBTW
� �]] �]]�]&E r+) +]�] � œ]Ds

� k] 0� k] -ı]	 k] �]]˛] 
 k] ˙]]	]] # `� 	]+™

]�]] �] œ]^� �]+ ı]�] g( ^
]�]] � œ] 0	 œ+ ! k]åO
� ) ˘]
]] �]�]] ˛]] - n]) 0�]	 k] /�] � ]�]
� œ] 0	]� ] �]]˛] 	]+™ ^&�]] ˛]]D R TZ /�]
�]]˝] � k] 
 k]� ) ı] n]
 a]�] - n]) �])	]�]]�] k�
�]`˘] ä]�])&�˝] ˝]� )]) a+ “/E /�]^
]4 � k]
4� O g&�] k) � k] -
]�] + k] �]4D �])	]�]]�] S

�]) a� �] � k] 
 k]� ) ˙]+]ä] � k] a� Ü a]�] k� ^
]4
)�]]	]] + k] �]�]]D U[ 
 k]^� 	] ı] n]
 a]�] 	 k]
�]`
]]�] � k] ˘ a]	]]D �]]/�] œ] 	 k] ı] n]
 a]�] k�
^
]4 Ü]]˛ “]	]] � ` ^� 0�] ı]) �]+ k]�]]� � `
�]+]O �� ı]] �]	]` ) k+D T ^( ) � k] & k]	] œ] ^	]� 
]
ı] kåD UR �]+ �]`^)�]] - n]) ^� ^
]^� �]]
k� /
]]� œ] � k] + k]˝]] a+-] � o]$^
]�] œ] � k]

�]ä]� g]˝] � )˝]] �]�]]D

RW ^( ) ı] n]
 a]�] ^&)� k] - n]) 
 a]�¾]]
�]+) �]` ı] at+˘]]D U - n]) k&�] k]I

�]+ t] ˝]`� a]^˛]� a]�] V 	]]�] � ] 4� ˘ k]
]] ˛]]E
˙] k] 4� ^�]��]]�]` �] g+&` - n])˝] � ]
� k]"] ˛]] �]�]) 0�]� ] ^ı]˝]] � g]	]]	]` ˛]]D
S 
 a]�¾]] - n]) / a� ^	]� a]�] k� �]] “/ ˝]`� a]O
^˛]� a]�] � ` �] a+˝] ˝]])`( ^� �]] � )˝ k] ˛ k]D
T /�]^
]4 ı] n]
 a]�] 	 k] �]+ /˘!] ä]]^+) � `
^� �]+ ˝]`� a]^˛]� a]�] � k] -ı]	 k] �]]˛] �]( )
ı]) 
 k] ˙]]	]] ˘]]+˝]] n+D 0�]	 k] ˝]`� a]^˛]� a]�]
� k] -ı]	 k] �]]˛] ^
]�]] - n]) 0�]� ] �]˝]	]]
� )�]]�]] �] œ]^� 0	] /
]]� œ] k� �]�]`
�] g+&` ˙]]	]˝ k] ˛ k] ^� ˝]`� a]^˛]� a]�] � ] ^ı]˝]]
� g]	]]	]` ˛]]D W U � k] -ı]	 k] �]( ) � œ] ^˙]	]O
^˙]	] �]+) œ] � œ] �]4E �]+ t] 0	+ œ]	 k] �]˝]]�]]
^� �]Î �]
 k]�] k� Ü k]^�]˝] œ] - n]) Ü]]˘]`	] œ] 	 k]
�]]O�]] -] k&�] ^&4 Ÿ+ ˝]]^� � k] 0	 œ+
�]]	 œ]D X V 	]˝]`˙]] �]+ a+-] ^� � o]$O
^
]�] œ] � ] ^�]��]]�] �]ä]� g]˝] + k]˝]] �]�]] - n])
0	]� ` ˝]]&]& ^&	] œ]O^&	] �]æ˝]` �]�]`D

W /�] k� �]]& � k] gÌ ^�]�]] - n]) �]
]]O
^˝]�]] Ü] o]˝] � k] � a]ä] k) Y �] œ]^� ı]^�]¾] �]_˝]
	 k] 0	 œ+ 4^�]�]] Ü] o]˝] � œ] �]˘]	] � a]	]]	 k] � k] �]	]]

-ˇ�]y RV
R 0˝] TVBS

^	]� “] S[BT
^	]� “] TUBRV
R a� ) R[BRU

S 0˝] ZBU
� n]�] TBRX
� n]�] XBSW
� n]�] RXBR[
��] RSBRWE ST
R�]�] RUBTSE
TT

T � n]�] RXBRT

U 0˝] TZBXOZ
R a� ) WBZE R[
/( VBV
a� �] TBV

R^˛] UBT

V Ü k]
] RYBST

W S a� ) RRBSY

X Ü k]
] RTBUE V
a� �] UBR[

S˝]` UBRR

�������������������

g&�])] � q]�]y
R Ü k]
] RTBRT

S Ü k]
] UBTWE TX

T Ü k]
] RUBSW

�������������������

-ˇ�]y RW
U Ü k]
] RUBVOX

S˝]` TBRR

V Ü k]
] RZBSS
) k]�] RWBSR
R a� ) UBRX
R^˛] TBS
R˝]` RBS

W R a� ) ZBS[

X Ü k]
] RVBSYE SZ

Y Ü k]
] RYBST

RYTR Ü k]^�]˝] œ] RVBSZQRWBW



^� �]] ˛]]D X ^( ) ˙]�] � k] � g]^�]�]] ı] at+˘ k]
˝] k] 0	+ œ]	 k] ^�]˝ g]^	]�]] R Ü] o]˝] � œ] ˙]]	 k] � `
� k]^�]�] � `E �]�]) �]`� a] 	 k] ı]^�]¾] �]_˝] k�
ä]^)4 0	 œ+ �]+ t] ˙]]	 k] � ` /˙]]ä]˝] 	]+™ &`D
Y /�]^
]4 � k] � g]^�]�]] � k]� + k]� ) ¾] k]-]�]
�]+) ı] at+˘ k]D Z )]˝] � k] ı] n]
 a]�] 	 k] 4�
&� “]	] � œ] k&�]] ^� �]^� a&^	]�]] � ] 4�
-]&�]` �]å] a+-] 0�]� k] �]+ ^�]	]˝]` � )
)+] n+E r/�] ı]]) �]^� a&^	]�]] -]� )
+�]])` �]&& � )Ds R[ ˙ n]� k] +` 0�]	 k]
�]+ &� “]	] k&�]]E +�] �]+ �]�]�]� ) �]^� O
a&^	]�]] k� ^
]4 ^	]� 
] ı] kå ^� ı])� k]��]) 	 k]

+� œ] �]+ t] k� 
] k]�] œ] � k] � a]�]�]�])` � a]	]]	 k] � ]
� a]
]]�]] ^&�]] n+D

RR /�]^
]4 +�] ¾] k]-]�] � œ] ˙]+]ä] ı])
˘] kæ - n]) �]� ao]&) k� )]�˝ k] �]`ˇ k] �]�] k]ç]] k�
Ë`ı] ı] at+˘ k] - n]) -�]
 k] ^&	] ^	]�]]ı a]^
]�]
�]+) �]4D RS �]+ t] � k] +�] ^( ^
]ıı]` S

�]4 ˙] k] �]^� a&^	]�]] k� 0�] ^ä]
 k] � ]
�]�]� k] ˙]]	]]O�]]	]] �]+) - n]) 4� ) k]�]`
0ı]^	]� k]�] �]�˝]` n+D +�] 0�] �]+) � œ]
a� ! ^&	] ) k+D RT �]�˝] k� ^&	] +�]

�]+ �] k]˘]� ) �]+) k� ( ]"� k� �]]+)
	]&` ^� 	]] k) �]4 ^� �]+ t] Ü]]˛ “]	]] � )	 k]
� ` � k] “/ ˙]�]+ + k]�]`D +�] �]+™ � n]#� )
0	] - n])˝] œ] � k] Ü]˘]]) � )	 k] 
]� k] ˙] k] �]+ t]
˙]�]] ˛]™D RU �]+ t] 
 a]^&�]] 	]]�] � ` 4�
- n])˝] �]` ˛]` ˙] k] ˛ a]-]˝]`)] T �]+) � `
)+	 k]�]]
]` ˛]` - n]) � Ÿ]˙]	]` � ı] kå � � k]˘]˝]`
˛]`D �]+ ı])� k]��]) � ` 0ı]]�]� ˛]` - n])
˙]�] �]+ ı] n]
 a]�] � ` �]]˝ œ] � a]	] )+` ˛]`E
˝] k] �]+ k]�]]� 	 k] 0�] k� ^&
] k� &)�]]ä k]
ı g])` ˝])+ �] k]
] ^&4 ˝]]^� �]+ 0�]� `
�]]˝] œ] ı]) �]� `	] � k)D RV 
 a]^&�]] - n])
0�] k� �])]	 k] 	 k] �]ı]^˝]��]] ^
]�]]E U ^( )
0�]	 k] +�]� k] ^�]	]˝]` � `E r-�]) ˝ a]�] �]]� “/

RWBY � �]] r k� ]`˘] � k]Ds RWBRU
� �]] r Ÿ]˙]	]` o)�] � ` $] “/Ds RWBRUE RV
�-^˝]y � V k&� œ]D

�]]	]˝ k] + k] ^� � Ÿ] �]+ k]�]]� � ` �]( ]&]) gt+E
˝] k] � k] k) �]) -]� ) #+) k]Ds �]+ +� œ] ˙ n]� k]O
˝ n]� k] �]	]]� ) -ı]	 k] �]) 
 k] +` �]�]`D

RW ^( ) ˙]�] +�] Ü]]˛ “]	]] � ` ˙]�]+ ˙]]
) k+ ˛ k]E ˝] k] +� œ] 4� &]�]` ^�]
]` ^˙]�]� œ]
�]^�]��] �]˝]]	 k]�]]
]] a&�" ��]� “] g&˝] �]�]]�]]
˛]]D R �]+ &]�]` �]^�]��] �]˝]]�]] � )˝]`
˛]` ^˙]�]� k] 0�] k� �]]^
]� œ] � ` �] a+˝]
� �]] “/ + k]˝]` ˛]`D RX ı] n]
 a]�] - n]) +�]
˙]+ t] � +™ ˙]]˝ k]E �]+ 
]å� ` +�]] k) ı]` k!O
ı]` k! -]˝]` - n]) ^˘]

]]� ) � +˝]` ˛]`E
r� k] -]&�]` ı])�]OÜ]ˇ]]	] ı])� k]��]) k� &]�]
Ÿ+E S ˝ a]� œ+ 0Ã]) � ` )]+ � ] � o] k&�]

� a]	]] ) k+ Ÿ+Ds RY �]+ �] a+˝] ^&	] œ] ˝]�
k4�]] � )˝]` )+`D -]^�])� ])E ı] n]
 a]�]

0�]� k] ˝ o]�] -] �]�]] - n]) 0�]	 k] � a]å� ) 0�]
&]�]` � œ] �]�]]4 a&�" ��]� “] g&˝] � k] � +]E r� Ÿ]
˝ a]� k] �]`� a] �]�]`+ k� 	]]�] � k] a+�] k&˝]] gt+E
0�]� k] �]]+) ^	]� 
] ˙]]Ds 0�]` �]å` �]+
�]]+) ^	]� 
] �]�]]D T

RZ ˙]�] 0�] &]�]` k� �]]^
]� œ] 	 k] k&�]]
^� 0	]� ` � �]] “/ � ] ä]^)�]] � o]& + k] �]�]]
n+E U ˝] k] 0	+ œ]	 k] ı] n]
 a]�] - n]) �]`
]]�] � k]

ı]� å ^
]�]] - n]) 0	 œ+ �]�]`"� ) ˘] n]�
� œ] -^ˇ]� ]^)�] œ] k� �]]�]	 k] 
 k] -]4D V

S[ � k] 0	 œ+ 	]�])O-^ˇ]� ]^)�] œ] k� ı]]�]

 k] �]4 - n]) � +	 k] 
]� k]E r� k] -]&�]`
+�]] k) �]+) � œ] �]å�]å` �]˘]] ) k+ Ÿ+D W � k]
�] g+&` Ÿ+ - n]) SR 
] k]�] œ] � k] k4� k] ^)�]]ä]
^�]�]] ) k+ Ÿ+ ^˙]	 œ+ -ı]	]]	 k] �]] �]]	]	 k] � `
+� œ] /˙]]ä]˝] 	]+™ �] œ]^� +�] ) k]�]` Ÿ+Ds
SS ˝]�] 
] k]�] œ] � ` �]`å 0	] k� ^�]
]](
˙]�]] + k] �]�]` - n]) 	]�])O-^ˇ]� ]^)�] œ] 	 k]
ı] n]
 a]�] - n]) �]`
]]�] k� � ı] kå ( ]å ^&4
- n]) 0	 œ+ � œ]˝] 
]�]]	 k] � ] a+�] ^&�]]D X

ST 0	 œ+ �] a+˝] �]])	 k] k� �]]& ˙ k]
] � œ] $]
]
^&�]] �]�]] - n]) ˙ k]
]) � k] a+�] ^&�]] �]�]]
^� 0	] ı]) �]�˝] ı]+)] k&D Y SU k4�]]

-ˇ�]y RW
R Rı]˝] RBR

S ^( �] RBR

T Ü]� RBRR

U Ü k]
] RWBTT
Ü k]
] RYBY

�������������������

g&�])] � q]�]y
R � n]�] RZBTR

� n]�] S[BW

S �]) RBSTE SU
� g]� UBUR

T �]˝] RXBRY
�]) RBSVE SW
�]) RBTU
� g]� ZBR
� g]� R[BRX

U Ü k]
] RZBSUE SV

V �]˝] R[BRY

W Ü k]
] RXBW

X R^˛] SBS

Y � g]� SRBRS

Ü k]^�]˝] œ] RWBXOSU RYTS



� å] a+�] ı]]	 k] � ` �]˙]+ � k] ˙ k]
]) 	 k] 0	 œ+
o-&) � ` � k]# )` � œ] $]
] ^&�]] - n]) 0	] k�

ı] t]�] � ]# � œ] � �] ^&4D
SV �]�]) -]ˇ]` )]˝] k� �]˝]E ı] n]
 a]�]

- n]) �]`
]]�] Ü]]˛ “]	]] � ) ) k+ ˛ k] - n]) �]`˝]
�]]� ) ı])� k]��]) � ] � a]�]�]]	] � ) ) k+ ˛ k] R

- n]) �]]� ` n� &` � a]	] ) k+ ˛ k]D SW ˝]�]`
-˘]]	]� 4� �]å] � g] o� ı] a+-] ^˙]�]� k]
˙ k]
] � ` 	]™�] ˝]� ^+
] �]�]`D 0�]`
�]å` ˙ k]
] k� �]] k) &)�]]ä k] � a]
] �]4
- n]) �]�]� ` ä o]˙]` œ) � a]
]� ) ^�]) ı]å™D S

SX ˝]�] ˙ k]
]) ˙]]�] �]�]] - n]) ˙ k]
]
k� &)�]]ä k] � a]
 k] k&�]� ) 0�]	 k] �] k]˘]] ^�
n� &` �]]�] �]4 Ÿ+D T 0�]	 k] -ı]	]` ˝]
]�]])

�]™˘]` - n]) �]+ -ı]	]` ˙]]	] 
 k]	 k] +` �]]
]]
˛]]E SY ˝]�]` ı] n]
 a]�] 	 k] ä] k]) � k] ı a]� ])O
� ) � +]E r-ı]	]` ˙]]	] �]˝] 
 k] �] œ]^�
+�] �]�] �]+™ Ÿ+Is SZ ˝]�] ˙ k]
]) 	 k]
&`ı]� � t]�]�]]4 - n]) ˙]
&` � k] o-&) -]�]]
- n]) ˛])O˛]) � t]ı]˝]] a+-] ı] n]
 a]�] - n])
�]`
]]�] k� ı n]) œ] ı]) ^�]) ı]å]D T[ �]+
0	 œ+ �]]+) 
 k] -]�]] - n]) 0�]	 k] � +]E
r� a]� k] �]˝]]- k]E 0Ã]) ı]]	 k] k� ^
]4 � a]� k]
�]] � )	]] + k]�]]Hs TR 0	+ œ]	 k] � +]E
rÜ]� a] �]`� a] ı]) ^�]��]]�] � )E ˝]�] ˝ g]
- n]) ˝ k])] �]])] �])]	]] 0Ã]) ı]]4�]]Ds U

TS ı] n]
 a]�] - n]) �]`
]]�] 	 k] 0� k] - n])
0�] k� ı g] k) �])]	 k] � k] �]+ k]�]]� � ] �]˘]	]
� a]	]]�]]D TT ˙ k]
]) 	 k] )]˝] � k] 0�]`
�]å` 0	 œ+ -ı]	 k] �]]˛] 
 k] ˙]]� ) 0	] k�
�]]�] ˇ] k]4D ^( ) 0�]	 k] - n]) 0�] k� �])]	 k]
k� �]�] 
] k]�] œ] 	 k] ^�]	]] k&) ^� 4 �]ı]O

^˝]��]] ^
]�]]D V TU �]+ 0	 œ+ -ı]	 k] �])

 k] -]�]] - n]) 0	] k� �]]�]	 k] �]]	]] ı]) k]�]]D
0�]	 k] -ı]	 k] ı g] k) �])]	 k] k� �]]˛] /�] �]]˝]
ı]) � a]^�]�] t] �]	]]�]™ ^� -�] �]+ ı])� k]��])
ı]) ^�]��]]�] � )	 k]�]]
]] �]	] �]�]] n+D

RWBTS �-^˝]y � V k&� œ]D

TV ˙]�] ^&	] ^	]� 
]] ˝] k] 	]�])O-^ˇ]O
� ]^)�] œ] 	 k] ı]+ k)&]) œ] k� +]˛] �]+ � o] k&�]
� k]˙]]B r0	] -]&^�]�] œ] � k] ^)+] � )
& k]Ds TW ˝]�] ˙ k]
]) 	 k] 0	]� ` �]]˝]
ı] n]
 a]�] � k] �]˝]]�]`E r	]�])O-^ˇ]� ]^)�] œ] 	 k]
a� ! -]&^�]�] œ] k� +]˛] �]+ � o] k&�] � k]˙]] n+

^� ˝ a]�] & k]	] œ] � k] ^)+] � ) ^&�]] ˙]]4D
/�]^
]4 -�] �]]+) -] ˙]]- k] - n])
�]+`O�]
]]�]˝] 
] n]" ˙]]- k]Ds TX �]�])
ı] n]
 a]�] 	 k] 0	]� k] � +]E r+�] ) k]�]` 	]]�]^)�
Ÿ+E R ^( ) �]` 0	+ œ]	 k] �]+ �]]^�]˝] ^� 4

�]� n]) ^� +�]	 k] � k] “/ ˙ a]� “] ^� �]] n+E� +� œ]
�]�] k� �]]�]	 k] ^ı]"�]]�]] - n]) ˙ k]
] � œ] $]
]
^&�]]D - n]) -�] � + ) k+ Ÿ+ ^� +�] ˘ a]ı]O
˘]]ı] �]+ t] � k] ^	]� 
] ˙]] t4H 	]+™E k4�]] +)O
^�]ä] 	]+™ + k]�]]I 0	 œ+ � a]& -]� ) +� œ] �]+ t]
� k] �]]+) 
 k] ˙]]	]] + k]�]]Ds TY ı]+ k)O
&]) œ] 	 k] ˙]]� ) � k] �]]˝ œ] 	]�])O-^ˇ]� ]^)�] œ]
� k] �]˝]]�]™D ˙]�] -^ˇ]� ]^)�] œ] 	 k] � a]	]] ^�
� k] -]&�]` ) k]�]` 	]]�]^)� Ÿ+E ˝] k] � k] �] a+˝]
$) �]4D S TZ /�]^
]4 � k] -]4 - n])
0	 œ+ �]	]]	 k] 
]� k] - n]) 0	 œ+ �]]+) 
]]� )
0	]� k] � a]ä]]^)�] � ` ^� � k] �]+) ! k]å� )
˘]
 k] ˙]] t4D U[ �]�]) � k] ˙ k]
] � k] ^	]� 
]O
� ) 
 a]^&�]] k� �]) �]4 - n]) ˙]�] � k] �]]/�] œ]
� k] ^�]
 k]E ˝] k] 0	]� ` ^+��]˝] � t]ˇ]]�]` T - n])
^( ) �]+ t] � k] ˘]
 k] �]4D

RX -�] � k] -_�( ı a]^
]�] - n])
-ı a]

] k]^	]�]] �]+) œ] � k] + k]˝ k] a+4

^˛]��]
 a]	]` k� �]+) -]4E U ˙]+ t] �] g+O
^&�] œ] � ] 4� �]�]]O�]) ˛]]D S ı] n]
 a]�]
-ı]	 k] ^)�]]ä] k� � a]˝]]^�]� V 0�] �]�]]O�])
� œ] �]�]] - n]) 0�]	 k] ˝]`	] �]�˝] ˝]� ı]^�]¾]
�]]�¾] � k] 0	] �] g+^&�] œ] k� �]]˛] ˝] “� O^�]˝] “�
^� �]] W T - n]) �]+ �]]�¾] � k] +�]]
 k] k&O
k&� ) �]�]�]]˝]] )+] - n]) �]]^�]˝] � )˝]]

RWBTX � �]] r0	+ œ]	 k] ^]	]] ^� �]` � a]� &O
� k] k� Ds

-ˇ�]y RW
R /( VBRZ

a� �] TBRW

S Ü k]
] VBRYOS[
Ü k]
] RSBX

T Ü k]
] RSBRYE RZ

U � g]+ TBRW
� g]+ WBUX

V Ü k]
] YBRS

�������������������

g&�])] � q]�]y
R Ü k]
] SSBSV

Ü k]
] STBSX

S Ü k]
] SSBSXOSZ

T S a� ) RBTE U

�������������������

-ˇ�]y RX
U R^˛] SBR

V Ü k]
] ZBRZE S[
Ü k]
] RTBRTE RU
Ü k]
] RUBR
Ü k]
] RYBU

W Ü k]
] RYBRZ

RYTT Ü k]^�]˝] œ] RWBSVQRXBT



)+] ^� �]�]`+ k� ^
]4 a&�] 0# ]	]] R

- n]) �] k) a+- œ] � œ] � k] •ä]&] + k]	]] ä]Î )`
˛]]D S �]+ � +˝]] ˛]]E r�]+` n+ �]+
�]�]`+E �]+ �]`� a] ^˙]�] k� �]] k) � œ] � Ÿ] ˝ a]� œ+
�]˝]] )+] gt+Ds U 	]˝]`˙]] �]+ a+-] ^�
0	]� œ] � k] a� ! ^�]��]]�]` �]	] �]4 - n])
ı] n]
 a]�] - n]) �]`
]]�] k� �]]˛] + k] ^
]4D T

/	] k� -
]]�]]E ı])� k]��]) � ` 0ı]]�]	]]
� )	 k]�]]
 k] � g]	]]^	]�] œ] � ` 4� �]å` �]`å 	 k]
�]` ^�]��]]�] ^� �]]D /	]� œ] � “/ ˙]]	]`O�]]	]`
- n])˝ œ] �]` ˛]™D

V �]�]) �]+ k&�]� ) �] g+&` ˙]
]	] � k]
�]) �]4 U - n]) -ı]	 k] �]]˛] �]]ä]]) k�
a� ! -]�]])] �]&�]]�] œ] � k] 
 k]� ) 4�

&
] �]	]] ^
]�]] - n]) �]+) �]) � œ] o+�]]�]]
� )	 k] 
]� k]D 0	+ œ]	 k] �]]�] k]	] k� �]) ı])
ˇ]]�]] �] k]
] ^&�]] ˝]]^� ı] n]
 a]�] - n])
�]`
]]�] � k] /�] ı]]�]
] �]`å k� +�]]
 k] � )
œ&D W �]�]) ˙]�] gt%æ	 k] ı]) 0	 œ+ ı] n]
 a]�]

- n]) �]`
]]�] �]+ t] 	]+™ ^�]
 k]E ˝] k] 0	+ œ]	 k]
�]]�] k]	] - n]) a� ! - n]) �]]/�] œ] � k] ı]� å
^
]�]] - n]) 0	 œ+ �]�]`"� ) 	]�])O-^ˇ]O
� ]^)�] œ] k� ı]]�] 
 k] �]4 - n]) ^˘]

]]O
^˘]

]]� ) � +	 k] 
]� k]E r^˙]	] -]&^�]�] œ]
	 k] �]])` a&^	]�]] � œ] 0˛]
]Oı a]˛]
] �]˘]] )�]`
n+E � k] -�] �]+ t] �]` -] ı] at+˘ k] Ÿ+ V X - n])

/�] �]]�] k]	] 	 k] 0	 œ+ -ı]	 k] �]) � œ] � k]+O
�]]	] #+)]�]] n+D � k] -]&�]` �]î]]" �
k� -] k&�] œ] k� ^�]
]]( �]�]]�]˝] � )˝ k] Ÿ+

- n]) � +˝ k] Ÿ+ ^� � k] “/ g&�])] )]˙]] n+E
^˙]�]� ] 	]]�] �]`� a] n+Ds W Y ˙]�] �]`å
	 k] - n]) 	]�])O-^ˇ]� ]^)�] œ] 	 k] �]+ � a]	]] ˝] k]
� k] �]�])] �]4D Z 	]�])O-^ˇ]� ]^)�] œ] 	 k]
�]]�] k]	] - n]) �]]^� �] œ] � k] ä]�]]	]˝] k� ˝] n])
ı]) �]])` )� �] 
 k]� ) 0	 œ+ ! k]å ^&�]]D

R[ ˝]�] �]]/�] œ] 	 k] ^�]	]] k&) ^� 4
)]˝] œ]O)]˝] ı] n]
 a]�] - n]) �]`
]]�]E & k]	] œ]

RXBX � � g]	]]	]` � œ] r n� �])Ds

� k] ^�])`�]] �]+) � k]˙] ^&�]]D �]+ t] ı] at+˘]O
	 k] ı]) � k] �] g+^&�] œ] k� �]�]]O�]) � œ] �]4D
RR ^�])`�]] k� 
] k]�] ˝] k] ^˛]��]
 a]	]` k� k�

] k]�] œ] � k] ä�]]&] �]
 k] - n]) � a]
 k] ^�]˘]]) œ]O
�]]
 k] ˛ k] �] œ]^� 0	+ œ]	 k] �]å` 0˝� a]� O
˝]] � k] �]˘]	] ��]`� ]) ^� �]]D � k] +) ^&	]
ˇ�]]	] � k] �]]�¾] � ` ˙] t]˘] � )˝ k] ˛ k] ^� ˙] k]
�]]˝ œ] � k] � a]	] ) k+ Ÿ+ � k] �]˘] Ÿ+ �]] 	]+™D
RS /�]^
]4 0	]� œ] � k] � “/ 
] k]�] ^�]��]]�]`
�]	] �]4D - n]) � “/ /ää]˝]&]) � g]	]]	]`
-]&�]`O- n])˝] �]` ^�]��]]�]` �]	] �]4D
RT �]�]) ˙]�] ^˛]��]
 a]	]` k� k� �] g+^&�] œ]
� k] ı]˝]] ˘]
]] ^� ı] n]
 a]�] ^�])`�]] � œ] �]`
ı])� k]��]) � ] �]˘]	] � a]	]] )+] n+E ˝] k] � k]
�]+ t] -] ˇ]�] k� ˝]]^� ˙]	]˝]] � k] �]åO
� ] t4 - n]) o+�]]�]] �]˘]] t4D R RU ˝]�]
�]]/�] œ] 	 k] ( n])	] ı] n]
 a]�] � k] �]� ao]&) ^� 	]] k)
� k]˙] ^&�]]E S �]�]) �]`
]]�] - n]) ˝]`� a]O
^˛]� a]�] �]+™ ^�])`�]] � œ] ) k+D RV ˙] k] �]] “/
ı] n]
 a]�] � k] ! k]å	 k] 0�] k� �]]˛] �]4 � k] 0� k]
�] a+˝] g&) 4˛ k]	�] ˝]� 
 k] �]4D ı] n]
 a]�] 	 k]
0	 œ+ ^�]&] � )˝ k] �]˝] �]`
]]�] - n]) ˝]`� a]O
^˛]� a]�] T k� ^
]4 �]+ �]�]) &` ^� � k] ˙]
&O
� k]O˙]
& 0�] k� ı]]�] 4˛ k]	�] ˘]
 k] -] t4D

RW ˙]�] ı] n]
 a]�] 4˛ k]	�] � œ] 0	]� ] o/˝]O
ä]]) � ) )+] ˛]]E ˝]�] 0�]	 k] k&�]] ^� ı g])]
�]+) � g])˝] œ] � k] �])] a+-] n+D �]+ k&�]� )
0�]� ] ˙]` ˙]
]	 k] 
]�]]D RX /�]^
]4
�]+ �]�]]O�]) � œ] �] g+^&�] œ] k� �]]˛] - n])
ı])� k]��]) � ] $) �]]	]	 k]�]]
 k] g&�] k) 
] k]�] œ]
k� �]]˛] �]]�¾] � k] ˝] “� O^�]˝] “� � )	 k] 
]�]]D

�]]˛] +`E +) ^&	] �]]ä]]) � œ] 0� k] ˙] k]
�]` ^�]
]˝]] ˛]] 0�] k� �]]˛] �]+ /�]` ˝])+
˝] “� O^�]˝] “� � )˝]] ˛]]D RY �]�]) /^ı]O
g� )` - n]) �˝] k]/� ` &]� “]^	]� œ] � œ] � k] a� !


] k]�] ı] n]
 a]�] � k] �]+�] � )	 k] 
]� k]D 0	]� œ]
� k] a� ! � +˝ k] ˛ k]E r�]+ �]� �]� � )	 k]O
�]]
]] -]^�]) � +	]] �]] ˘]]+˝]] n+Hs

-ˇ�]y RX
R �]˙] SSBX

�]˙] TUBS[
�]˙] WZBSR
�]˙] RRYBSS
�]�] V[BW
�]�] VTBTE V

S �]˙] RWBR[
� g]� SUBUVE
UW

T Ü k]
] RVBSSE U[

U Ü k]
] RTBUV

V Ü k]
] RWBRZOSR

W � g]� STBRE S
� g]+ RZBRS

�������������������

g&�])] � q]�]y
R Ü k]
] RUBSE RZ

S �]˝] R[BST

T Ü k]
] RWBRE S
R^˛] TBS

Ü k]^�]˝] œ] RXBUORY RYTU



g&�] k) � +˝ k] ˛ k]E r�]+ ˝] k] � k] “/ ^�] k&�]` k&�]O
˝]]- œ] � ] Ü]˘]])� 
]�]˝]] n+Ds �] œ]^�
ı] n]
 a]�]E �]`� a] k� �]] k) � œ] � a]�]�]�])` � a]	]]
)+] ˛]] - n]) �]+ ^�]�]] )+] ˛]] ^�
�] k) a+4 •ä]&] ^� 4 ˙]] t4� k]D R RZ ˝]�] � k]

] k]�] 0� k] -ı]	 k] �]]˛] -^)� a]ı]� a]�] 
 k] �]4
- n]) � +	 k] 
]� k]E r�]] +�] ˙]]	] �]� ˝ k] Ÿ+
^� ˝ g] �]+ ˙] k] 	]�]` ^�]�]] ^�]�]] )+]
n+ �]+ �]] n+H S[ �] œ]^� ˝ g] k4�]`

	]�]` �]]˝ œ] �]˝]] )+] n+ ˙] k] +�]] k) � ]	] œ]
� k] -˙]`�] 
]�]˝]` Ÿ+D +�] ˙]]	]	]] ˘]]+˝ k]
Ÿ+ ^� /	] �]�] �]]˝] œ] � ] �]] �]˝]
]�] n+Ds

SR &)-�]
] 4˛ k]	�] k� �]�]` 
] k]�] - n])
�]+ t] )+	 k]�]]
 k]� ^�] k&�]` 
] k]�] -ı]	]] a( )O
�]˝] � ] �]�]�] ^� �]` - n]) � ]�] � œ] 	]+™
�]_
� a� !O	]O a� ! 	]�]] � a]	]	 k] �]] � a]	]]	 k] � œ]
^�]˝]]˝ k] ˛ k]D SS ˝]�] ı] n]
 a]�] -^)� a]ı]� a]�] S

k� �]`˘] �]å] a+-] - n]) 0	]� k] � +	 k] 
]�]]E
r4˛ k]	�] k� 
] k]�] k]E � Ÿ] k&�] �]� ˝]] gt+ ^�

˝ a]�] +) �]]˝] � œ] g&�]) œ] � k] �]æ� ) k&�]˝]]- œ]
k� �]˝]� + k]D T ST ^�]�]]
] k� ^
]4E

˙]�] � Ÿ] �]+ t] � k] � a]ä]) )+] ˛]] - n]) 0	]
˘]`ä] œ] ı]) �] n]) � ) )+] ˛]] ^˙]	]� ` ˝ a]�]
ı g]˙]] � )˝ k] + k]E ˝] k] � Ÿ]	 k] 4� � k]&` k&�]`
^˙]�] ı]) ^
]�]] ˛]]E F-	]˙]]	 k] ı])� k]��])
k� ^
]4DG /�]^
]4 ˝ a]�] -	]˙]]	 k] � œ] ^˙]�]

ı])� k]��]) � ` 0ı]]�]	]] � ) ) k+ + k]E � Ÿ] 0�]`
k� �]] k) � œ] ˝ a]� œ+ �]˝]] )+] gt+D SU ^˙]�]

ı])� k]��]) 	 k] ı g])` a&^	]�]] - n]) 0�]� ` �]�]
˘]`ä œ] �]	]]�]™E �]+ -]� ]�] - n]) ˇ])˝]`
� ] �]]^
]� n+ U /�]^
]4 �]+ +]˛] k�
�]	]]4 � o]^&) œ] � œ] 	]+™ )+˝]]E V SV 	] +`
�]+ o/�]]	] k� +]˛] œ] -ı]	]` � k]�]] � )O
�]]˝]] n+E �]]	] k] 0� k] ^� �]` ˘]`ä] � ` ä]Î )˝]
+ k] W �] œ]^� �]+ � a]& �]�]� k] ˙]`�]	] - n])
�] t]� œ] - n]) �]�] a� ! k&˝]] n+D X SW 0�]	 k]

RXBSR � �]] r-]	 k]�]]� k]Ds RXBSS � �]]
rˇ]]—�]� Ds

4� +` o/�]]	] � k] R �]] k) )]� �" �]	]]4 ^�
� k] ı g])` ˇ])˝]` ı]) ) œ+ S - n]) 0	]� ] �]˝]
#+)]�]] - n]) 0	] k� )+	 k] � ` + œ& ˝]�]
� ™ T SX ˝]]^� � k] ı])� k]��]) � k] gt% œæ - n])
0�]� ` �] k]˙] � œ) - n]) �]]� “/ 0� k] ı]] 
 œ]D U

�]˘] ˝] k] �]+ n+ ^� �]+ +�]� œ] � k] ^� �]` � k] �]`
g&) 	]+™ n+D SY �] œ]^� 0�]` � k] +�]])`

•ä]&�]` n+ - n]) +�] ˘]
]˝ k]O^( )˝ k] Ÿ+ - n])
�]˙ g]& � œ] Ÿ+E ˙ n]�]] ˝ a]�+] k) a� ! � ^�]�] œ] 	 k] �]`
� +] n+E F+�] ˝] k] 0�]` k� �]˘˘ k] Ÿ+DG

SZ +�] ı])� k]��]) k� �]˘˘ k] Ÿ+ V /�]O
^
]4 +� œ] �]+ 	]+™ �] k]˘]	]] ˘]]^+4 ^� ı])O
� k]��]) �] k]	 k] �]] ˘] t]&` �]] ı]˝˛]) ˙ n]�]] n+E
�]] o/�]]	] � ` � 
ı]	]] - n]) � 
]] � k] �]æ`
�]�]` ^� �]` ˘]`ä] ˙ n]�]] n+D W T[ �]˘] n+
^� ı])� k]��]) 	 k] 0�] �]˝] � k] 	]ä]) o-&]ä]
^� �]] ˙]�] 
] k]�] œ] 	 k] -	]˙]]	 k] � œ] k4�]] ^� �]]
˛]]D X �]�]) -�] �]+ +) ˙]�]+ k4
]]	]
� ) )+] n+ ^� �]�] 
] k]�] ı]�˘]]˝]]ı] � œ)D
TR �] œ]^� 0�]	 k] 4� ^&	] ˝]�] ^� �]] n+
˙]�] �]+ �]˘˘]] “/ � k] �]])` a&^	]�]] � ]
	�]]�] � k)�]] Y - n]) /�] k� ^
]4 0�]	 k] 4�
-]&�]` � k] #+)]�]] n+D - n]) �]�] o/�]]	] œ]
� k] /�] �]]˝] � ] ı]� ] �]� `	] ^&
]]	 k]�
k� ^
]4 ı])� k]��]) 	 k] 0� k] �] k) a+- œ] � œ] � k]

•ä]&] ^� �]] n+Ds Z

TS ˙]�] 0	+ œ]	 k] �] k) a+- œ] k� •ä]&]
+ k]	 k] � ` �]]˝] � a]	]`E ˝] k] a� ! 
] k]�] 0�]� `
^�]

]` 0å]	 k] 
]� k] R[ ˙]�]^� g&�]) œ] 	 k]
� +]E r+�] /�] �]] k) � œ] ˝ a]�]� k] ^( ) � �]`
� a]	 œ]� k]Ds TT ˝]�] ı] n]
 a]�] �]+ t] � k] ^	]� 
]
�]�]]D TU �]�]) a� ! -]&�]` 0�] k�
�]]˛] + k] ^
]4 - n]) ^�]��]]�]` �]	] �]4D
/	]� œ] -^)� a]ı]� a]�] � ` -&]
]˝] � ] 4�
	�]]�]` ^&�] k]^	]^�]� a]�] - n]) &�]^)�] 	]]�]
� ` 4� - n])˝] - n]) /	] k� -
]]�]] - n])
�]` 
] k]�] ˛ k]D

RXBTR � �]] r�]] o)"` k&	 k]Ds

-ˇ�]y RX
R � g]+ VBSYE SZ

� g]+ RRBSV
R a� ) RVBRS

S Ü k]
] RXBTTE TU

T Ü k]
] RXBRW

U �]˙] RUWBW

V R)] YBSX

W �]˙] V[BRS

X �]�] USBV

�������������������

g&�])] � q]�]y
R 0˝] VBS

S 0˝] RBSY

T ��] SBVE RZ
��] TSBY
�]˙] XUBRX

U ��] UBSZ
�]˙] RUVBRY
) k]�] RBS[

V 0˝] RBSX

W ��] VBY
�]�] TXBRZ
�]�] U[BRYOS[
�]�] UWBV

X /( UBRXE RY

Y �]˙] ZWBRT
�]˙] ZYBZ
� g]+ VBSS
Ü k]
] R[BUS

Z � g]+ RRBSV
Ü k]
] SBSU
Ü k]
] RTBTSE TT

R[ R a� ) RBST

RYTV Ü k]^�]˝] œ] RXBRZOTU



RY /�] k� �]]& ı] n]
 a]�] 4˛ k]	�] � k]
^	]� 
]] - n]) a� •)˛] �]+) -]�]]D

S a� •)˛] � œ] 0� k] -_�]
]] 	]]�] � ]
4� �] g+&` ^�]
]]E R ^˙]�]� ] ˙]	�] ı a]	˝ a]�]
/
]] k� � œ] a+-] ˛]]D �]+ +]
] +` � œ]
-ı]	]` ı]˝	]` ^Ü]_�� 

]] k� �]]˛] /"
]`
� k] -]�]] ˛]]E �] œ]^� �]î]]" 
] n]^&� a]�] 	 k]
�]�]` �] g+^&�] œ] � k] ) k]�] � k] ^	]� 
] ˙]]	 k] � ]
a+�] ^&�]] ˛]]D ı] n]
 a]�]E -_�]
]] - n])

^Ü]_�� 

]] k� ı]]�] �]�]]D T ı] n]
 a]�] � ]
- n]) 0	]� ] ı k]�]] 4� +` ˛]]E /�]^
]4 �]+
0	] k� �]) � œ] )+	 k] 
]�]] - n]) 0	] k� �]]˛]
� ]�] � )	 k] 
]�]]D S � k] ˝ o]� g] �]	]]�]] � )˝ k]
˛ k]D U ı] n]
 a]�] +) �]�˝] T k� ^&	] �]�]]O
�]) � œ] �]]�]�] k&˝]]� U - n]) �] g+^&�] œ] - n])
� g]	]]^	]�] œ] � k] � ]�]
] � )˝]] ˛]]D

V ˙]�] �]`
]]�] V - n]) ˝]`� a]^˛]� a]�] W

& k]	] œ] �]^� a&^	]�]] � k] -] �]4E ˝] k] ı] n]
 a]�]
- n]) �]` ä] k])O�] k]) � k] �]˘]	] � ] Ü]˘]])
� )	 k] 
]�]]D �]+ �] g+^&�] œ] � k] �]�]]+` k&	 k]

]�]] - n]) �]]^�]˝] � )	 k] 
]�]] ^� �]`� a]
+` �]�]`+ n+D X W �]�]) ˙]�] � k] ı] n]
 a]�]
k� � o] k&�] � ] ^�]) k]ˇ] � )˝ k] ) k+ - n]) 0�] k�

�]] k) � œ] � a])`O� a])` �]]˝ œ] � +˝ k] ) k+E ˝] k]
0�]	 k] -ı]	 k] � ı] kå �]]å˝ k] a+4 Y 0	]� k]
� +]E r˝ a]�+])] � g]	] ˝ a]�+] k) +` ^�]) ı] kåD Z

� Ÿ] ^	]& �]�] gt+D R[ -�] � k] � Ÿ] � n])O�] g+O
^&�] œ] k� ı]]�] ˙]] t1 �]]Ds RR X ^( ) �]+
�]+ t]� � k] -ı]	]` ˙]�]+ �]&
]� ) ^˝]˝ a]�]
� a]�]˝ a]�] 	]]�] k� 4� -]&�]` k� �])
)+	 k] 
]�]]E ˙] k] ı])� k]��]) � ] 0ı]]�]�
˛]] - n]) ^˙]�]� ] �]) �]�]]O�]) � k] �]"]
a+-] ˛]]D Y �]�]]O�]) � ] -^ˇ]� ])`

^© �]ı a]�] RS - n]) 0�]� ] ı g])] �])]	]] ı] n]
 a]�]
� ] � o] k&�] � a]	]� ) Ü]� a] � œ] ^�]��]]�]` �]	]
�]�]]D a� •)˛] k� �] a+˝]O� k] 
] k]�] œ] 	 k] �]` �]+

RYBU � �]] r0	 œ+ &�]`� œ] k&� ) �]�]�]]˝]]Ds
RYBX � �]]	]` �]�]]O�])D

� o] k&�] � a]	]� ) ^�]��]]�] ^� �]] - n]) �]ı]O
^˝]��]] ^
]�]]D Z �]+` 	]+™E )]˝] � œ] Ü]� a]
	 k] 4� &� “]	] � œ] ı] n]
 a]�] � k] � +]E r�]˝] $)E
Ü]˘]]) ^� 4 ˙]]E ˘ a]ı] �]˝] )+D R[ /�]
�]+) � œ] � k] k) �] a+˝]O� k] 
] k]�] Ÿ+ ^˙]	 œ+ /� ¹]
� )	]] �]]� ` n+D /�]^
]4 � Ÿ] ˝ k] k) �]]˛]
gt+ R - n]) � k] “/ �]` ˝ a]�] ı]) +�]
]] � ) k�

˝ a]� k] ˘] k]" 	]+™ ı] at+˘]]4�]]Ds RR /�]O
^
]4 ı] n]
 a]�] k$æ �]]
] ˝]� �]+™ )+]
- n]) 0	] k� �]`˘] ı])� k]��]) � ] �]˘]	]
� a]	]]˝]] )+]D

RS ˙]�] �]_

]�] k]E -�]]�]] Ü] o]˝] � ]
)]˙�]ı]]
]� ˛]]E ˝] k] 0�] & n])]	] �] g+&`
-]ı]�] � œ] ˝]�] � ) k� 4� O�]]˛] ı] n]
 a]�] ı])
˘]æ -]4 - n]) 0� k] 	�]]�]O-]�]	] k�
�]]�]	 k] 
 k] �]4D RT � k] 0�] ı]) �]+ /
]O
ä]]�] 
]�]]	 k] 
]� k]E r�]+ -]&�]` 
] k]�] œ] � k]
k4� k] ˝])` k� � k] ı])� k]��]) � ` 0ı]]�]	]] � )	 k]
k� ^
]4 � ]�]
] � ) )+] n+ ˙] k] � ]	 g]	] k�

^�]
]]( n+Ds RU �]�]) /�]� k] ı]+
 k] ^�
ı] n]
 a]�] a� ! �] k]
]˝]]E �]_

]�] k] 	 k] �] g+^&�] œ]
� k] � +]E r�] g+^&�] k]E -�]) �]+ -	�]]�] �]]
�] kå -ı])]ˇ] � ] �]]�]
]] + k]˝]]E ˝] k] � Ÿ]
ä]Î ) �]ì] k� �]]˛] ˝ a]�+])` �]]˝] � a]	]˝]]D
RV 
 k]^� 	] -�]) � k] �]�] kå ˝ a]�+] k) -ı]	 k]
� ]	 g]	] � k] 
 k]� ) Ÿ+ - n]) �]�& œ] - n])
	]]�] œ] k� �]] k) � œ] Ÿ+E ˝] k] ˝ a]�+™ /	 œ+ � a]
]O
�]]- k]D S � Ÿ] /	] �]]˝] œ] � œ] ˝ a]�+])] 	�]]�]`
	]+™ �]	]	]] ˘]]+˝]]Ds RW �]+ � +� )
0�]	 k] �] g+^&�] œ] � k] 	�]]�]O-]�]	] k� �]]�]	 k]
� k] ^	]� 
]�]] ^&�]]D RX ^( ) 0	] �]�]`
	 k] �]�]]O�]) k� -^ˇ]� ])` �] k]_�˛]	 k]�] T � k]
ı]� å ^
]�]] - n]) 	�]]�]O-]�]	] k� �]]�]	 k]
0� k] ı]`"	 k] 
]� k]D �]�]) �]_

]�] k] /�] �]]�]
 k]
� œ] ^�]
] a� 
] 	]+™ ı]å]D

RY ^( ) �]` ı] n]
 a]�] �]+ t] a� ! ^&	]
- n]) #+)] - n]) /�] k� �]]& 0�]	 k] �]]/�] œ]

RYBRS ��]&]�]�]` k&� œ]D

-ˇ�]y RY
R Ü k]
] RYBSUE SW

R a� ) RWBRZ
S˝]` UBRZ

S Ü k]
] S[BTU
R a� ) UBRRE RS
R a� ) ZBRV
R^˛] SBZ
S^˛] TBYE R[

T Ü k]
] RXBS

U �]˝] UBST

V Ü k]
] RVBSX
Ü k]
] RXBRU

W Ü k]
] RWBRE S
R^˛] TBW

X Ü k]
] RXBSE T
Ü k]
] SYBST

Y �]˝] R[BRU

Z �] k+ TTBU

R[ Ü k]
] S[BSW

RR Ü k]
] RTBUW
Ü k]
] SYBSY
) k]�] RBRW

RS R a� ) RBRU

�������������������

g&�])] � q]�]y
R �]˝] SYBS[

S Ü k]
] STBSZ
Ü k]
] SVBRZ

T R a� ) RBR

Ü k]^�]˝] œ] RYBRORY RYTW



� k] ^�]&] 
]`D 0�]	 k] •� ^¬]�]] R � œ] -ı]	 k]
�]]
] � "�]]4 �] œ]^� 0�]	 k] �]		]˝] �]]	]`
˛]`D ^( ) �]+ ˙]+]ä] � k] �]`^)�]] k� ^
]4
)�]]	]] + k] �]�]] - n]) ^Ü]_�� 

]] - n])
-_�]
]] �]` 0�] k� �]]˛] ˛ k]D RZ ˙]�]
� k] /^( � a]�] -]4 ˝] k] ^Ü]_�� 

]] - n])
-_�]
]] � k] �]+™ ! k]å� ) �]+ �]+ t] k�
�]�]]O�]) � œ] �]�]] - n]) �] g+^&�] œ] k�
�]]˛] ˝] “� O^�]˝] “� � ) k� 0	 œ+ �]�]�]]	 k]

]�]]D S S[ � k] 0�]� k] a� ! - n]) �]˝]
�]+™ )+	 k] � ` ^�]	]˝]` � )˝ k] ) k+E �]�])
�]+ 	]+™ �]]	]]D SR 0�]	 k] �]+ � +� )
0	]� k] ^�]&] 
]`E r-�]) �]+ k]�]]� 	 k] ˘]]+]
˝] k] � Ÿ] ˝ a]�+] k) ı]]�] & k]�]])] -] t1 �]]Ds �]+
/^( � a]�] � k] �]� a]É` �]]¾]] ı]) ^	]� 
]
ı]å] SS - n]) n� �]^)�]] -]�]]D ^( )
0�]	 k] �]+ t] � k] 1 ı]) � ˙]]� ) � o]$
]`
� k] � a]
]]� ]˝] � ` - n]) �]+ t] � k] o-˝]]^� �]]
˘]
]] �]�]]D T

ST o-˝]]^� �]] � œ] a� ! �]˝] ^�]˝]]	 k] k�
�]]&E ı] n]
 a]�] �]+ t] � k] )�]]	]] a+-] - n])
�]
]]^˝]�]] - n]) gÌ ^�]�]] Ü] o]˝] U � œ] ˙]�]+O
˙]�]+ ˙]]� ) �]�]` ˘ k]
] œ] � ` ^+��]˝]
� t]ˇ]]˝]] )+]D V

SU -ı a]

] k]�] 	]]�] � ] 4� �] g+&`E W

^˙]�]� ] ˙]	�] ^�] o� &^)�]] �]+) � œ]
a+-] ˛]]E /^( � a]�] -]�]]D �]+ �]]˝]

� )	 k] � œ] �]]^+) ˛]] - n]) �]]�¾] � ]
-˘!] �]]	] )�]˝]] ˛]]D SV 0�] -]&�]`
� k] �]+ k]�]]� � ` )]+ k� �]] k) � œ] ^�]�]]�]]
�]�]] ˛]]� - n]) �]+ ı]^�]¾] �]_˝] � k] �])O
ı g]) + k]	 k] � ` �]˙]+ � k] �] a+˝] ˙] k]�]`
]] ˛]]D
�]+ �]`� a] k� �]] k) � œ] �]+`O�]+` �]]˝ œ]
�] k]
]˝]] - n]) ^�]�]]˝]] ˛]]E �]�]) ^�] “(
0�] �]ı]^˝]�� k] k� �]] k) � œ] ˙]]	]˝]] ˛]]

RYBSRE SV �-^˝]y � V k&� œ]D RYBSS
�ä]]^+) n+ ^� �]+ �]Î �]� k]�] n+D RYBSV
� �]] rä]]]	]` ˝] n]) ı]) ^�]�]]�]] �]�]] ˛]]Ds

^˙]�]� ] � g]+		]] 	 k] Ü]˘]]) ^� �]] ˛]]D
SW -ı a]

] k]�] �]�]]O�]) � œ] � k]ˇ]å� + k]� )
�] k]
]	 k] 
]�]]D ˙]�] ^Ü]_�� 

]] - n])
-_�]
]] R 	 k] 0�]� ` �]]˝ œ] � a]	]™E ˝] k] � k] 0� k]
-ı]	 k] �]]˛] 
 k] �]4 - n]) 0� k] ı])� k]��]) � `
)]+ k� �]] k) � œ] �]+` ˙]]	]� ])` &` - n])
-˘!` ˝])+ �]�]�]]�]]D SX -ı a]

] k]�]
˘]]+˝]] ˛]] ^� �]+ 0�] ı]]) -�]]�]] ˙]]4E
/�]^
]4 �]]/�] œ] 	 k] �]+ t] k� ˘ k]
] œ] � k] ^˘]¹`
^
]�]� ) 0	 œ+ �]æ]�]] ^&�]] ^� � k] 0�]� ]
ı�]]) � k] ��]]�]˝] � œ)D -�]]�]] ı] at+˘]	 k] k�
�]]&E -ı a]

] k]�] 	 k] 0	] 
] k]�] œ] � ` �] a+˝]
�]&& � ` ˙] k] ı])� k]��]) � ` �]+]O �� ı]] � `
�]˙]+ � k] ^�]��]]�]` �]	 k] ˛ k]D SY 0�]	 k]
�] k)-]�] - n]) �] kå &�]&]) ˝])` k� � k] �] g+O
^&�] œ] � k] �]
]˝] �]]^�]˝] ^� �]] - n]) �]]�¾]
� k] �]]( O�]]( ^&�]]�]] ^� �]`� a] +`
�]�]`+ n+D S

RZ ˙]�] -ı a]

] k]�] T a� •)˛] � œ] ˛]]
˝]�] ı] n]
 a]�] �]� a]É` ˝]" � k] g&)E

o-&) k� /
]]� œ] � ] & n])] � )˝]] a+-]
/^( � a]�] U �]+) -]�]]D �]+ t] 0� k] a� !
˘ k]
 k] ^�]
 k]D S 0�]	 k] 0	]� k] ı g]!]E r˙]�]
˝ a]�] ^�]��]]�]` �]	 k] ˝]�] �]] ˝ a]�]	 k] ı]^�]¾]
�]_˝] ı]]�]`Hs V 0	+ œ]	 k] � +]E r+�]	 k]
ı]^�]¾] �]_˝] k� �]] k) � œ] � �]` 	]+™
� a]	]]Ds T ˝]�] ı] n]
 a]�] 	 k] � +]E r˝] k]
^( )E ˝ a]�]	 k] � n]	]O�]] �]ı]^˝]��]] ^
]�]]Hs
0	+ œ]	 k] � +]E r� g]+		]] � ]Ds W U ı] n]
 a]�]
	 k] � +]E r� g]+		]] 	 k] ı]�˘]]˝]]ı] � ] �]ı]O
^˝]��]] ^&�]] ˛]] X - n]) 
] k]�] œ] � k] �]˝]]�]]
˛]] ^� 0�] k� �]]& ˙] k] -]	 k]�]]
]] n+E Y

0�] ı]) �]]	]` �]`� a] ı]) ^�]��]]�] � œ)Ds
V �]+ � a]	]	 k] ı]) 0	+ œ]	 k] Ü]� a] �]`� a] k�
	]]�] � k] �]ı]^˝]��]] ^
]�]]D W - n]) ˙]�]
ı] n]
 a]�] 	 k] 0	] ı]) -ı]	 k] +]˛] )� k]E
˝] k] 0	] ı]) ı]^�]¾] �]_˝] -]�]` Z

- n]) � k] -
]�]O-
]�] �]]�]] �] k]
]	 k] - n])

-ˇ�]y RY
R ) k]�] RWBR

S Ü k]
] RXBS

T Ü k]
] RVBTW

U Ü k]
] RWBW

V Ü k]
] RUBSRE SS
Ü k]
] RVBTS

W Ü k]
] RZBR
R a� ) RBRS
R a� ) TBVE W

�������������������

g&�])] � q]�]y
R ) k]�] RWBT

R a� ) RWBRZ

S ��] RYBRV
�]˙] RWBR[
�]�] XBRU
�]` VBS

�������������������

-ˇ�]y RZ
T Ü k]
] RYBSU

R a� ) TBVE W

U R a� ) RWBYE Z

V Ü k]
] SBTY

W Ü k]
] RYBSUE SV

X �]˝] TBRR
�]) RBU

Y � g]+ RBRVE T[

Z Ü k]
] YBRUE RX

RYTX Ü k]^�]˝] œ] RYBRZQRZBW



�]^�]��]�]]�]` � )	 k] 
]� k]D R X � k] � )`�]
RS -]&�]` ˛ k]D

Y ^( ) ı] n]
 a]�] ˝]`	] �]+`	 k] ˝]� /^( O
� a]�] k� �]�]]O�]) � œ] ˙]]O˙]]� ) S ^	]$)O
˝]] � k] �] k]
]˝]] )+]D �]+ ı])� k]��]) k� )]˙]
k� �]] k) � œ] �]]�]�] k&˝]] - n]) &
]`
 œ] k&� )


] k]�] œ] � k] � ]�]
] � )˝]] ˛]]D T Z �]�])
˙]�] a� ! 
] k]�] œ] 	 k] %`# + k]� ) �]]	]	 k] � k]
/	]� ]) � ) ^&�]] - n]) 
] k]�] œ] k� �]]�]	 k]
FÜ]� a] � ` )]+G � k] �]&	]]�] � )	 k] 
]� k]E U

˝] k] 0�]	 k] 0	 œ+ ! k]å ^&�]] V - n]) ˘ k]
] œ] � k]
0	]� k] -
]�] � ) ^
]�]]D �]+ +) ^&	]
˝])		 a]�] k� � g� 
] k� �]�]]O�]�]	] � œ]
�]]�]�] k&˝]] ˛]]D R[ k4�]] & k] �]]
] ˝]�
˘]
]˝]] )+]D /�]^
]4 4^�]�]] Ü] o]˝] � œ]
)+	 k]�]]
 k] �]�] 
] k]�] œ] 	 k]E ˘]] k+ � k] �] g+&` + œ]
�]] � g]	]]	]`E Ü]� a] � ] �]˘]	] � a]	]]D

RR ı])� k]��])E ı] n]
 a]�] k� +]˛] œ] �] kåO
�] kå �]_˝]�]]
]` � ]�] � )�]]˝]] )+]D W

RS �]+ t] ˝]� ^� 0�] k� �])`) � k] g!	 k]�]]
 k]
� ı] kå - n]) o-�] k] k! �]`�]]) œ] k� ı]]�] 
 k] ˙]]4
˙]]˝ k] ˛ k] X - n]) 0	]� ` �]`�]]^)�] t] g&) + k]
˙]]˝]` ˛]™ - n]) ^˙]	]� œ] a&�" ��]� “] g&˝] �]�]]4
˛ k] � k] 0	]� œ] � k] �]]+) ^	]� 
] ˙]]˝ k] ˛ k]D Y

RT �]�]) a� ! �] g+^&�] œ] 	 k] �]` ˙] k] ˙]�]+O
˙]�]+ � g]�]� ) a&�" ��]� “] g&˝] œ] � k] ^	]� ]
]]
� )˝ k] ˛ k]E �]`� a] � ] 	]]�] 
 k]� ) 
] k]�] œ] � œ] � k]
a&�" ��]� “] g&˝] œ] � k] ^	]� ]
]	 k] � ` � k]^�]�]

� `D � k] � +˝ k] ˛ k]E r� Ÿ] ˝ a]� œ+ 0�] �]`� a] k�
	]]�] � k] a+�] k&˝]] gt+ ^˙]�]� ] Ü]˘]])
ı] n]
 a]�] � )˝]] n+Ds Z RU �� `�]] 	]]�] k�
4� �] g+&` Ü]ˇ]]	] �]]˙]� k� �]]˝] � k]" œ]
	 k] �]` k4�]] +` � )	 k] � ` � k]^�]�] � `D
RV �]�]) 0�] a&�" ��]� “] g&˝] 	 k] 0	 œ+ ˙]�]]�]
^&�]]E r� Ÿ] �]`� a] � k] �]` ˙]]	]˝]] gt+ R[ - n])
ı] n]
 a]�] � k] �]` RR �]�]) ˝ a]�] � n]	] + k]Hs
RW �]+ � +� ) �]+ -]&�]`E ^˙]�]� œ] a&�"

��]� “] g&˝] ˛]]E 0	] ı]) �]ı]" ı]å] - n]) 0�]	 k]
4� O4� � ) k� 0	] �]]˝] œ] � k] ˇ]) &�] k]˘]]
- n]) 0	] ı]) /�] � &) +]�]` + k] �]�]] ^�
� k] 	 o]� k] - n]) ä]��]` +]
]˝] � œ] 0�] k� �])
� k] �]]� k]D RX �]+ �]]˝] /^( � a]�] � œ] )+	 k]O
�]]
 k] �] g+^&�] œ] - n]) � g]	]]^	]�] œ]E �]�]� k] ı]˝]]
˘]
]` - n]) 0	] �]�] ı]) $) !] �]�]]
- n]) Ü]� a] �]`� a] k� 	]]�] � ` �]å] “/ + k]˝]`
�]�]`D RY �] a+˝]O� k] 
] k]�] ˙] k] ^�]��]]�]`
�]	] �]4 ˛ k]E � k] -]˝ k] - n]) � a]
]� ) �]]	]

 k]˝ k] ˛ k] ^� 0	+ œ]	 k] �]]O�]] � a] k) � ]�] ^� 4
- n]) /	] k� �]] k) � œ] �]]( O�]]( �]˝]]˝ k] ˛ k]D
RZ �]+ t] ˝]� ^� �] a+˝]O� k] 
] k]�] ˙] k] ˙]] g&O
�])` � ` ^�]È] � œ] 
]� k] a+4 ˛ k]E -ı]	]`O
-ı]	]` ı] k]^˛]�] t] 
 k] -]4 - n]) �]�] k� �]]�]	 k]
0	 œ+ ˙]
]] ^&�]]D R ˙]�] 0	+ œ]	 k] ^+�]]�]

]�]]�]] ˝] k] 0	]� ` � `�]˝] V[E[[[ ˘] t]&`
k� a"� kå ^	]� 
]`D S[ /�] ˝])+ �] kå

�]_˝]�]]
]` ˝])` k� � k] �]+ k]�]]� � ] �]˘]	]
n( 
]˝]] �]�]] - n]) 0�]� ` ˙]`˝] + k]˝]`

�]�]`D S

SR �]+ �]�] + k]	 k] k� �]]&E ı] n]
 a]�] 	 k]
�]	] � œ] # ]	]] ^� �]+ �]^� a&^	]�]] T - n])
-�]]�]] � ] & n])] � )	 k] k� �]]& �]Î �]
 k]�]
k� �]( ) ı]) ^	]� 
 k]�]]D U 0�]	 k] � +]E

r�]+ t] ı] at+˘]	 k] k� �]]& � a]� k] ) k]�] �]` ˙]]	]]
+ k]�]]Ds V SS 0�]	 k] -ı]	]` � k]�]] � )	 k]O
�]]
] œ] � œ] � k] & k] �]]/�] œ] �]]	]` ˝]`� a]^˛]� a]�] W

- n]) /)]�˝ a]�] X � k] �]^� a&^	]�]] � k]˙]]E
�]�]) �]+ � a]& a� ! �]˝] k� ^
]4 4^�]�]]
Ü] o]˝] � œ] +` Í � �]�]]D

ST 0�]` & n])]	] /^( � a]�] � œ] FÜ]� a] � `
)]+G Y � k] 
 k]� ) �]å] o+�]]�]] �]˘]]D Z

SU �]+ t] k&� k]^¾]� a]�] 	]]�] � ] 4� � a]	]])
˛]] ˙] k] ˘] t]&` � k] -)^˝]^�]�] k&�]` k� ! k] k"O
! k] k" � o]^&) �]	]]˝]] ˛]] - n]) � ])`�]) œ] � ]

RZBS[ �-^˝]y � V k&� œ]D

-ˇ�]y RZ
R Ü k]
] SBRE U

Ü k]
] R[BUVE UW
R a� ) RSBYE R[

S Ü k]
] RXBS

T Ü k]
] RBT
Ü k]
] SYBT[E TR

U Ü k]
] ZBRE S
Ü k]
] SSBU

V �]˝] R[BRU

W Ü k]
] RUBT

X �]) WBVW
Ü k]
] VBRV

Y �]˝] R[BR

Z Ü k]
] RWBRY

R[ �]˝] YBSYE SZ
�]) RBSTE SU
� g]� UBTTE TU

RR Ü k]
] RWBRWE RX

�������������������

g&�])] � q]�]y
R ��] RYBR[E RR

S Ü k]
] WBX
Ü k]
] RSBSU
a� �] RBW

T R a� ) RWBV

U Ü k]
] S[BSS

V Ü k]
] STBRR

W Ü k]
] RWBRE S

X S˝]` UBS[

Y Ü k]
] ZBRE S
Ü k]
] RZBZ
Ü k]
] SSBU

Z S a� ) RBY

Ü k]^�]˝] œ] RZBXOSU RYTY



�] a+˝] � a]	]]( ] � )�]]˝]] ˛]]D R SV 0�]	 k]
/	] � ])`�]) œ] � k] - n]) 0	] k� ˙ n]� k] g&�] k)
� ])`�]) œ] � k] /� ¹] ^� �]] - n]) 0	]� k]
� +]E r
] k]�] k]E ˝ a]�] -˘!` ˝])+ ˙]]	]˝ k] + k]
^� /�] � ]) k]�]]) � k] +�]])` ^� ˝]	]` � �]] “/
+ k]˝]` n+D SW ˝ a]�]	 k] �]+ �]` k&�]] - n])
� a]	]] n+ ^� /�] ı] n]
 a]�] 	 k] ^� �] ˝])+ 	]
^�] “( /^( � a]�] � œ]E S �]_
� 4^�]�]] Ü] o]˝] k�
˝]� )`�]	] �]�]` /
]]� œ] � œ] �]])` ˝]]&]& � œ]

] k]�] œ] � k] � ]�]
] ^� �]] n+ - n]) 0	 œ+ �]+
� +� ) g&�] k) �]˝] � ` ˝])( k( ) ^&�]] n+
^� ˙] k] +]˛] k� �]	]]4 a+4 Ÿ+ � k] “/��]) Ÿ+
+` 	]+™D T SX /�]� k] 	] ^�] “( /�] �]]˝]
� ] �]˝])] n+ ^� +�]] k) � ]) k]�]]) � `
�]&	]]�]` + k]�]` �]_
� �]+]	] k&�]` -)^˝]O
^�]�] k� � o]^&) � k] ˝ a]˘! �]�]�]] ˙]]4�]]D
- n]) ^˙]�] k&�]` � k] 4^�]�]] � ] �]])]
Ü] o]˝] - n]) �]])` a&^	]�]] ı g]˙]˝]` n+E 0�]� `
�]]	] �]˝�] + k] ˙]]4�]`Ds SY �]+ � a]	]O
� ) 
] k]�] -]�]O�]� g]
]] + k] 0 k# - n])
^˘]

]]O^˘]

]]� ) � +	 k] 
]� k]E r/^( ^�]�] œ]
� ` k&�]` -)^˝]^�]�] �]+]	] n+Is

SZ ˝]�] �]+) � œ] �]å] a+

]å �]˘] �]�]]
- n]) � k] �]�] /� k¹ o)�]�]]
]] � œ] � a]�] �]4
- n]) -ı]	 k] �]]˛] �]� a]�] - n]) -^)�˝])O
� a]�] U � k] �]�]`"� ) 
 k] �]4 ˙] k] �]^� O
a&^	]�]] � k] ˛ k] - n]) ı] n]
 a]�] k� �]( )` �]]˛]`

˛ k]D T[ ı] n]
 a]�] ˝] k] ˘]]+˝]] ˛]] ^� �]+
� a]& �]` o-&) 
] k]�] œ] k� �]]�]	 k] ˙]]4E �]�])
˘ k]
] œ] 	 k] 0� k] ˙]]	 k] 	]+™ ^&�]]D TR �]+ t]
˝]� ^� ˝�] k]+]) œ] - n]) � k]
] œ] k� a� ! Ü]� o]O
ˇ]� œ] 	 k]E ˙] k] ı] n]
 a]�] � ] �]
]] ˘]]+˝ k] ˛ k]E
0� k] � o] k&�] � k]˙]] - n]) �]+ ^�]	]˝]` � `
^� �]+ o)�]�]]
]] � œ] ˙]]	 k] � ] ˙] k]^�]�] 	]
0# ]4D TS �]`å � œ] � k] “/ a� ! ^˘]

]]
)+] ˛]] ˝] k] � k] “/ a� ! �] œ]^� 0	]� œ]
�]å�]å` �]˘]` a+ “/ ˛]` - n]) ä�]]&]˝])

] k]�] œ] � k] ˝] k] ı]˝]] �]` 	]+™ ˛]] ^�

-]^�]) � k] o)�]�]]
]] � œ] �] œ] ˙]�]] a+4
Ÿ+D TT /�]^
]4 �]`å � œ] � k] a� ! 
] k]�] œ] 	 k]

^�] o� &) � k] -]� k] � ) ^&�]] - n]) �] g+^&�] œ]
	 k] 0� k] �]]�]	 k] � ` ˝])( ˇ] k� 
] ^&�]]D
˝]�] ^�] o� &) 	 k] -ı]	 k] +]˛] � k] /�]])]
^� �]] - n]) 
] k]�] œ] � k] �]( ] “/ k&	]` ˘]]+`D
TU �]�]) ˙]�] 0	+ œ]	 k] 0� k] ı]+˘]]	] ^
]�]]
^� �]+ 4� �] g+&` n+E ˝] k] � k] �]�] 4� O
�]]˛] ^˘]

]] 0 k# - n]) & k] � o] k" ˝]�
^˘]

]]˝ k] ) k+E r/^( ^�]�] œ] � ` k&�]` -)^˝]O
^�]�] �]+]	] n+Is

TV -]^�]) � œ] 	]�])OÜ]� a]�] 	 k] �]`å
� k] �] o]˝] ^� �]] - n]) 0	]� k] � +]E r/^( O
� a]�] k� 
] k]�] k]E /�] a&^	]�]] � œ] k4�]] � n]	]
n+ ˙] k] �]+ 	] ˙]]	]˝]] + k] ^� /^( ^�]�] œ]

� ] �]+ �]+)E �]+]	] -)^˝]^�]�] k� � o]^&)
� ] - n]) -]� ]�] � k] ^�])` � g])˝] � ] )�]O
�]]
]] n+H TW /	] �]]˝] œ] � k] � k] “/ � a]# 
]]
	]+™ �]� ˝]]E /�]^
]4 ˝ a]�] �] o]˝] )+ k] - n])
˙]
&�]]ä]` � œ] � k] “/ � &�] �]˝] 0# ]- k]D
TX ˝ a]�] k4� k] -]&^�]�] œ] � k] ı]� å 
]]4 + k]
˙] k] 	] ˝] k] � o]^&) œ] � k] 
 g]"˝ k] Ÿ+E 	] +�]])`
k&�]` � k] �]&	]]�] � )˝ k] Ÿ+D TY /�]^
]4

-�]) k&� k]^¾]� a]�] R - n]) 0�] k� �]]˛]` � ])`O
�]) œ] � ] ^� �]` k� �]]˛] � k] “/ �]�]å] n+E
˝] k] k4� k] �]]�]
] œ] k� ^
]4 ˝]�] ^&	] œ] ı])
-&]
]˝] 
]�]˝]` n+ - n]) )]˙�]ı]]
] �]`
Ÿ+D � k] �]+ t] ˙]]� ) 4� O g&�] k) ı]) /
]O

ä]]�] 
]�]] t4D TZ 
 k]^� 	] -�]) ˝ a]�]
a� ! - n]) ˘]]+˝ k] + k] ˝] k] 0�]� ] n( �]
]]

˙]	]˝]] � ` �]�]] � œ] ^� �]] ˙]]	]] ˘]]^+4E
U[ �] œ]^� -]˙] k� /�] �]]�]
 k] � k] 
 k]� )
+�] ı]) k&�]É k]+ � ] /
]ä]]�] 
]�]	 k] � ]
�]˝])] n+D �]+ /�]^
]4 ^� +�]	 k] a+

]å
�]˘]]	 k]�]]
]` /�] �]`å � k] ˙] k] /� ¹] + k]	 k]
^&�]] n+E +�] /�]� ` � k] “/ �]˙]+ 	]+™ k&
�]� ˝ k]Ds UR �]+ � +	 k] k� �]]& 0�]	 k]
�]`å � k] � k]˙] ^&�]]D

-ˇ�]y RZ
R Ü k]
] RWBRW

S /( RBR

T Ü k]
] RXBSZ
R a� ) YBU

U Ü k]
] S[BU
a� �] UBR[

^( � k] STE SU

�������������������

g&�])] � q]�]y
R Ü k]
] RZBSU

RYTZ Ü k]^�]˝] œ] RZBSVOUR



S[ ˙]�] a+

]å ˛]�] �]�]]E ˝] k] ı] n]
 a]�]
	 k] ˘ k]
] œ] � k] � a]
]�]]�]] - n]) 0	]� ]

+ n]�]
]] �]æ]	 k] k� �]]& 0	 œ+ -
]^�]&]
� +] - n]) �]^� a&^	]�]] k� �]( ) ı])
^	]� 
] ı]å]D S 0	] /
]]� œ] � ] & n])]
� )˝ k] �]˝] 0�]	 k] �] a+˝]O�]` �]]˝ œ] � +� )
�]+ t] k� ˘ k]
] œ] � ] + n]�]
]] �]æ]�]] - n]) ^( )
�]+ � g]	]]	] -]�]]D T �]+ t] ˝]`	] �]+`	 k]
)+	 k] k� �]]&E ˙]�] �]+ ˙]+]ä] ı]) �]`^)�]]
k� ^
]4 )�]]	]] + k]	 k] ı]) ˛]]E ˝] k] �] g+^&�] œ]

	 k] 0�] k� ^�]
]]( �]]^ä]�] )˘]`E R /�]^
]4
0�]	 k] �]^� a&^	]�]] � k] + k]˝ k] a+4 
] n]"	 k] � ]
n( �]
]] ^� �]]D U 0�] k� �]]˛] � k] �]�]`


] k]�] �]4B ^�])`�]] k� )+	 k]�]]
 k] ı a])Í �]
� ] � k]"] �] k]ı]¾ a]�]E ^˛]��]
 a]	]` k� k� )+	 k]O
�]]
] œ] � œ] � k] -^)�˝])� a]�] S - n]) ^�] ao� O
a&�] - n]) ^&)� k] � ] )+	 k]�]]
]] �]� a]�] - n])

˝]`� a]^˛]� a]�] T - n]) 4^�]�]] Ü] o]˝] � k] ˝ a]^�]O
a� �] U - n]) ¾ a]^( � a]�]D V V � k] 
] k]�] -]� k]

^	]� 
] �]4 - n]) ¾] k]-]�] �]+) � œ] +�]])]
o/˝]ä]]) � )	 k] 
]� k]D W �]�]) +�] ^�]	]O

�]�]`) � ` ) k]"` k� ˝�] k]+]) W k� ^&	] œ] k�
�]]& ^( ^
]ıı]` � k] �]� a]É` �]]¾]] ı]) ^	]� 
 k]
- n]) ı] t]˘] ^&	] k� o-&) 0	] k� ı]]�]
¾] k]-]�] ı] at+˘] �]4D +�]	 k] �]+ t] �]]˝] ^&	]
^�]˝]]4D

X +�˝ k] k� ı]+
 k] ^&	] ˙]�] +�] �]]	]]
�]]	 k] k� ^
]4 /� ¹] a+4E ˝] k] ı] n]
 a]�] ˙]�]]
a+4 
] k]�] œ] � k] 0ı] k&�] k&	 k] 
]�]]D �]+

-�]
 k] ^&	] �]+ t] � k] ^	]� 
]	 k]�]]
]] ˛]] /�]O
^
]4 �]+ -]ˇ]` )]˝] ˝]� �]]�]�] k&˝]]
)+]D Y 1 ı]) k� ^˙]�] � �] k) � œ] +�]
/� ¹] ˛ k] �]+ t] �] a+˝]O� k] &`4 ˙]
] ) k+ ˛ k]D
Z � a]˝ a]� a]�] 	]]�] � ] 4� ˙]�]]	]E ^�]å� `
ı]) � n]# ] a+-] ˛]]D ˙]�] ı] n]
 a]�] k&)
˝]� �]]˝ œ] � )˝]] )+]E ˝] k] �]+ 
]å� ]
�]+)` 	]™& �] k] �]�]] - n]) ˝]`�])` � o]^ä]
]
� k] 	]`˘ k] ^�]) ı]å]D ˙]�] 0� k] 0# ]�]] �]�]]

˝] k] �]+ �]) ˘ a]� ] ˛]]D R[ �]�]) ı] n]
 a]�]
�]`^æ�] t] 0˝])� ) 	]`˘ k] �]�]] - n]) � a]� � )
0�]� k] ^
]ı]" �]�]] R - n]) �]]/�] œ] � k] � +]E
r�] o]˝] + k] ˙]]- k] �] œ]^� �]+ -�] •ä]&]
+ k] �]�]] n+Ds S RR /�] k� �]]& �]+ 1 ı])
�]�]] - n]) �]]	]] �]]	 k] 
]�]]� - n]) ˝]�]
˝]� 0	]� k] �]]˝ œ] � )˝]] )+] ˙]�] ˝]� ^�
^&	] 	] ^	]� 
] �]�]] - n]) ^( ) 0�]	 k] 0	]� k]
^�]&] 
]`D RS - n]) � k] 0�] 
]å k� � k]

 k] �]4 - n]) 0� k] •ä]&] ı]]� ) 0	 œ+ /˝]	]]
^&
]]�]] ^�]
]] ^� 0�]� ] �]�]]	] 	]+™
^� �]] ˙]] �]� ˝]]D

RT /�] k� �]]& +�] ˙]+]ä] ı]) ˘]æO
� ) -�� a]�] k� ^
]4 )�]]	]] + k] �]4D �]�])
ı] n]
 a]�] ı n]&
] ˘]
]� ) �]+ t] -]�]]D -�� a]�]
� œ] +� œ] ı] n]
 a]�] � k] -ı]	 k] �]]˛] ˙]+]ä] ı])

 k]	]] ˛]]E ˙ n]�]] 0�]	 k] +�]� k] � +] ˛]]D
RU ˙]�] ı] n]
 a]�] -�� a]�] ı] at+˘]]E ˝] k] +�]	 k]
0� k] -ı]	 k] �]]˛] ˙]+]ä] ı]) ˘]æ]�]] - n])
^�]˝ a]
 k]	 k] �]4D RV -�]
 k] ^&	] +�] �]+ t]
� k] ˙]+]ä] ı]) ^	]� 
 k] - n]) ^�]� a]�] k� ı]]�]
ı] at+˘ k]D ^( ) g&�] k) ^&	] ˙]+]ä] �]]� a]�] � œ]
Í � ] - n]) -�]
 k] ^&	] +�] �]`
 k]˝ a]�] ı] at+˘ k]D
RW ı] n]
 a]�] 	 k] ˝]�] ^� �]] ˛]] ^� �]+ /^( O
� a]�] T � œ] Í k� ^�]	]] -]� k] �]æ ˙]]4�]] ˝]]^�
0� k] 4^�]�]] Ü] o]˝] � œ] - n]) �]˝] 	] ^�]˝]]	]]
ı] kåD �]+ /�]^
]4 ˙]
&` � ) )+] ˛]] ^�
+ k] �] k� ˝] k] ^ı]	˝ k] a� �˝] k� ˝�] k]+]) k� ^&	]
˝]� �]Î �]
 k]�] U ı] at+˘] ˙]]4D

RX �]�]) 0�]	 k] �]`
 k]˝ a]�] � k] /^( O
� a]�] � œ] � o] k&�] � k]˙]] - n]) �]+ t] � ` � o]$
]`
k� Ü]]˘]`	] œ] � k] � a]
]�]]�]]D RY ˙]�] � k]

0�] k� ı]]�] -]4 ˝] k] 0�]	 k] 0	]� k] � +]E
r˝ a]�] -˘!` ˝])+ ˙]]	]˝ k] + k] ^� ^˙]�] ^&	]
� k] � Ÿ]	 k] 4^�]�]] Ü] o]˝] � œ] � &�] )�]]
0�] ^&	] � k] � Ÿ]	 k] ˝ a]�+] k) �]`˘] ^� �]

S[BRR ��]]yE r) k]"` ˝] k]å`Ds

-ˇ�]y S[
R Ü k]
] STBRSE RW

S a� ) RRBSTE
SW

S Ü k]
] SXBS

T Ü k]
] RWBRE S

U /( WBSR
a� �] UBX

S˝]` UBRS

V Ü k]
] SRBSZ
S˝]` UBS[

W ^	]� “] RSBRV
^	]� “] STBRV

�������������������

g&�])] � q]�]y
R R)] RXBSRE SS

S)] UBTSE TU

S �]˝] ZBSTE SU
� g]+ RRBTZE U[
Ü k]
] ZBTZE U[

T Ü k]
] RYBSR

U Ü k]
] SUBRX

Ü k]^�]˝] œ] S[BRORY RYU[



˝])+ ˙]`�]	] ^�]˝]]�]]D R RZ � Ÿ] Ü]� a] � ]
&]�] �]	]� ) ı g])` 	]î]˝]] � k] S 0�]� ` � k]�]]
� )˝]] )+] - n]) �] g+^&�] œ] � ` �]]^ä]�] œ] � `
�]˙]+ � k] � Ÿ]	 k] �] a+˝] - t]� g] �]+]4 - n]) � “/
ı])`�]]- œ] � ] �]]�]	]] ^� �]]D S[ /�]
& n])]	] � Ÿ] ˝ a]� œ+ k4�]` � k] “/ �]` �]]˝] �]˝]]	 k] � k]
ı]` k! 	]+™ +"] ˙] k] ˝ a]�+] k) ( ]�] k& � � ` ˛]`E
	] +` ˝ a]� œ+ �] k)-]�] - n]) �])O�]) ˙]]� ) T

^�]�]]	 k] U � k] Í � ]D SR �]�]) � Ÿ]	 k] �] g+&`
- n]) � g]	]]	]`E & k]	] œ] � k] ı])� k]��]) k�
�]]�]	 k] ı]�˘]]˝]]ı] � )	 k] V - n]) +�]] k) Ü]� a]
�]`� a] ı]) ^�]��]]�] � )	 k] k� �]] k) � œ] -˘!`
˝])+ �]�]]+` &`D W SS - n]) -�] k&�] k]E
� Ÿ] ı]^�]¾] �]_˝] k� �]]� “]&� “]	] k� � a]˝]]O
^�]� �]Î �]
 k]�] ˙]]	 k] k� ^
]4 �]˙]� g]) gt+E
+]
] t]^� � Ÿ] 	]+™ ˙]]	]˝]] ^� �]+ t] � a]�] ı])
�]]O�]] �]`˝ k]�]`D ST � Ÿ] ^�] “( /˝]	]]
˙]]	]˝]] gt+ ^� +) �]+) � œ] ı]^�]¾] �]_˝]
	 k] �]])O�]]) � a]�] ı]) ä]]^+) ^� �]] ^�
n� & - n]) � a]�]`�]˝ œ] � k])` )]+ ˝]� ) k+ Ÿ+D X

SU ^( ) �]` � Ÿ] -ı]	]` ˙]]	] � k] ä])] �]`
� `�]˝]` 	]+™ �]�]�]˝]]D �]�] /˝]	]] ˘]]+˝]]
gt+ ^� � Ÿ] ^� �]` ˝])+ -ı]	]` & n]å - n])

-ı]	]` � k]�]] ı g])` � ) �] gt� D Y �]+ � k]�]]
� a]� k] Ü]� a] �]`� a] 	 k] �] Ÿ]ı]` ˛]` ^� � Ÿ] ı])� k]��])
� ` �]+]O �� ı]] � ` � a]�]�]�])` k� �]] k) � œ]
-˘!` �]�]]+` gt&D

SV -�] k&�] k]I � Ÿ] ˙]]	]˝]] gt+ ^� ˝ a]�]
�]�] ^˙]	] k� �]`˘] � Ÿ]	 k] )]˙] � ] Ü]˘]])
^� �]]E � k])] � at]+ ^( ) � �]` 	]+™ k&�] k]� k]D
SW /�]^
]4 -]˙] k� ^&	] ˝ a]�] /�] �]]˝]
k� �]�]]+ + k] ^� � Ÿ] �]�] 
] k]�] œ] k� � g]	]

� k] ^	]& �]�] gt+D Z SX �] œ]^� � Ÿ] ı])� k]��])
� ` �])ä]`� k� �]] k) � œ] ˝ a]� œ+ �]])` �]]˝ œ]
�]˝]]	 k] � k] ı]` k! 	]+™ +"]D R[ SY ˝ a]�]
-ı]	]` - n]) ı g] k) � ao]$ � ` ˘] n]� �]` � ) k] RR

S[BS[ � �]] r˝ a]�+] k) �]� k] k� ^�]4Ds S[BSX
� �]] r k� �]� �]&Ds

^˙]�] k� �]`˘] ı]^�]¾] �]_˝] 	 k] ˝ a]� œ+ ^	]�]O
)]	]` � )	 k]�]]
 k] #+)]�]] n+ R ˝]]^� ˝ a]�]
˘])�]]+ œ] � ` ˝])+ ı])� k]��]) � ` � o]$
]`
� ` k&�]�]]
] � ) k] S ^˙]� k] 0�]	 k] -ı]	 k] � k] k"
k� � g]	] � k] �])`&] n+D T SZ � Ÿ] ˙]]	]˝]]
gt+ ^� � k] k) ˙]]	 k] k� �]]& -˝�]]˘]])`

� k]^å4 ˝ a]�+] k) �]`˘] � a]�] -] t4� k] U - n])
� ao]$ k� �]]˛] � k]�]
]˝]] � k] ı k]�] 	]+™
-] t4� k] T[ - n]) ˝ a]�+] k) +` �]`˘] � œ] � k]
k4� k] -]&�]` 0# �] kå + œ]� k] ˙] k] ˘ k]
] œ] � k]

-ı]	 k] ı]` k! �]™˘] 
 k]	 k] k� ^
]4 k"æ`O� k]æ`
�]]˝ œ] � œ+� k]D V

TR /�]^
]4 ˙]]�]˝ k] )+ k] - n]) �]]& )�] k]
^� ˝]`	] �]]
] ˝]� E W � Ÿ] )]˝]O^&	] - t]� g]
�]+]O�]+]� ) ˝ a]�]� œ] � k] + k)� � k] �]�]O
�]]˝]] )+]D TS - n]) -�] � Ÿ] ˝ a]� œ+ ı])O
� k]��]) - n]) 0�]� ` �]+]O �� ı]] k� �]˘]	] k�
+�]]
 k] �] Ÿ]ı]˝]] gt+D �]+ �]˘]	] ˝ a]� œ+ �]ä]O
� g]˝] � ) �]� ˝]] n+ - n]) �]�] ı]^�]¾] ˙]	] œ] k�
�]`˘] ^�])]�]˝] ^&
]] �]� ˝]] n+D X TT � Ÿ]	 k]
^� �]` � ` ˘] t]&` �]] �] k]	 k] �]] � ı] kå � ]

]]
]˘] 	]+™ ^� �]]D Y TU ˝ a]�] � a]& �]+
�]]˝] ˙]]	]˝ k] + k] ^� � k] k) /	+™ +]˛] œ] 	 k] 	]
^�] “( � k])` �]_
� � k] k) �]]^˛]�] œ] � ` ä]Î )O
˝] œ] � k] �]` ı g])] ^� �]] n+D Z TV � Ÿ]	 k] �]�]
�]]˝] œ] � œ] ˝ a]� œ+ ^&�]]�]] n+ ^� ˝ a]�] �]` /�]`
˝])+ � k]+	]˝] � )˝ k] a+4 R[ 0	] 
] k]�] œ] � `
�]&& � ) k] ˙] k] � �]ä] k]) Ÿ+ - n]) Ü]� a] �]`� a] k�
� k] �]�& +� k]�]] �]]& )�] k] ˙] k] 0�]	 k] � a]& � k+
˛ k]B F
 k]	 k] � k] ä�]]&] � a]�]` k&	 k] � œ] n+DGs RR

TW �]+ �]�] � +	 k] k� �]]& ı] n]
 a]�] 	 k]
0	] �]�] k� �]]˛] � a]"	 k] k" k� - n]) Ü]]˛ “]	]]
� `D TX ˝]�] � k] �]�] g( "O g( "� ) ) k]	 k]

]� k] - n]) ı] n]
 a]�] k� �]
 k] 
]�]� ) 0� k] ı�]])
� k] ˘ g]�]	 k] 
]� k]D TY � k] �]]�]� ) ı] n]
 a]�]
� ` /�] �]]˝] � k] a&�]` + k] �]4 ˛ k] ^� � k]
^( ) � �]` 0�]� ] � at]+ 	]+™ k&�] ı]] t4� k]D RS

/�] k� �]]& � k] 0� k] ˙]+]ä] ˝]� ! k]å	 k] �]4D

-ˇ�]y S[
R Ü k]
] RZBZE R[

S R a� ) RVBZ
R^˛] SBW

T Ü k]
] VBUS

U �]˝] SYBRZE S[
S˝]` UBS

V �]) RBRUE RV

W � g]� SUBUWE
UX

X Ü k]
] ZBRVE RW
Ü k]
] SRBUE RR

Y S˝]` UBX

Z �] k+ TTBY

R[ �]˝] SYBRZE S[

RR R˝]` UBRW

�������������������

g&�])] � q]�]y
R R˝]` TBROX

˝]`˝] RBVOZ
/ì] RTBRX

S � g]+ SRBRV
/( UBRR
Rı]˝] VBSOU

T �]˝] SWBSXE SY
R� g]+ RBX

U �]˝] XBRV
S^˛] SBT
Sı]˝] SBR

V R˝]` UBR
S˝]` UBTE U
R� g]+ SBRYE RZ

W Ü k]
] RZBZE R[

X /( RBRY
a� �] RBRS

Y R�]�] RSBRE T
�]˝] R[BY
R a� ) ZBRRE RS
S a� ) XBS
˝]`˝] RBX

Z Ü k]
] RYBT
R a� ) UBRRE RS
R^˛] SBZ

R[ /( UBSY
R^˛] UBRRE RS
S^˛] TBXE Y

RR 	]`˝] RZBRX
�]˝] R[BY
� g]� WBTY

RS Ü k]
] S[BSV

RYUR Ü k]^�]˝] œ] S[BRZOTY



SR +�]	 k] �]])` ^&
] � k] 0	]� k] ^�]&]

]` - n]) -ı]	]` �]� a]É` �]]¾]] � a]Î

� `D +�] �]å` ˝ k]ä]` � k] �]`ˇ k] � k]�] Ë`ı]
ı] at+˘ k]E ^( ) g&�] k) ^&	] Í a&�] Ë`ı] -]4
- n]) �]+ t] � k] ı]˝])] � o]&)�]]+D S ^( )
+� œ] 4� ˙]+]ä] ^�]
]] ˙] k] �]`ˇ k] �]� ao]O
&) ı]]) ( `	]` k� ˙]] )+] ˛]]E +�] 0�] ı])
�]�]]) + k]� ) �]+ t] � k] ˘]
] ^&4D T )]�˝ k]
� œ] +� œ] a� Ü a]�] Ë`ı] ^&�]]�]` ^&�]] ˙] k] +�]] k)
�]]�]™ ˝])( � ˛]]D 0� k] ı]` k! ! k]å˝ k] a+4
+�] �]`^)�]] � ` ˝])( �]æ˝ k] �]4 - n])
�] k]) k� � o]&)�]]+ ı] at+˘]� ) �]+ t] ˙]+]ä] � k]
0˝] k)E �] œ]^� �]+ t] ˙]+]ä] � ] �]]
]
0˝]])] ˙]]	]] ˛]]D U �]+ t] +�]	 k] gt%æ� )
ı]˝]] 
]�]]�]] ^� ˘ k]
 k] � + t] )+˝ k] Ÿ+ - n])
+�] �]]˝] ^&	] ˝]� 0	+™ k� �]+ t] #+ k)D
�]�]) ı]^�]¾] �]_˝] 	 k] ˙] k] ä]]^+) ^� �]] ˛]]
0�]� ` �]˙]+ � k] ˘ k]
] œ] 	 k] ı] n]
 a]�] � k] �]])O
�]]) � +] ^� �]+ �]Î �]
 k]�] 	] ˙]]4D R

V ˙]�] �]+ t] #+)	 k] � ] �]�]�] ı g])] a+-]E
˝] k] +�] �]+ t] � k] ^	]� 
 k] - n]) -ı]	 k]
�]( ) ı]) ˘]
] ı] kåD �]�]) �]] k) �]] “/E
- n])˝] œ] - n]) �]˘˘] œ] k� �]]˛] +� œ] �]+) k�
�]]+) ˝]� ^�]&] � )	 k] -]4D +�]	 k] �]� ao]O
&) k� ^� 	]] k) � a]"	 k] k"� � ) Ü]]˛ “]	]] � `
W - n]) 4� O g&�] k) � k] -
]^�]&] � +	 k] k�
�]]& +�] ˙]+]ä] ı]) ˘]æ �]4 - n]) � k] -ı]	 k]
�]) œ] � k] 
] n]" �]4D

X ^( ) +�] �] k]) � k] ^	]� 
 k] - n])
�]� a]É` )]�˝ k] � k] ı]˝ a]^
]O�]^�]�] �]+) k�
� o]&)�]]+ ı] at+˘ k]D �]+ t] +�] �]]/�] œ] � k]
^�]
 k] - n]) 4� ^&	] 0	] k� �]]˛] ) k+D
Y -�]
 k] ^&	] +�] �]+ t] � k] ^	]� 
]� )
n� �]^)�]] ı] at+˘ k] - n]) Ü]˘]])� ^( ^
]ıı a]�]
k� �]) �]4D ^( ^
]ıı a]�] ˘ a]	 k] a+4 �]]˝]

-]&^�]�] œ] � œ] � k] 4� ˛]] S - n]) +�] 0�] k�
�]+ t] #+ k)D Z 0�] -]&�]` � ` ˘]])

SRBT � �]] r o]&)�]]+ � ` ˝])( Ds

at� �]])` � k]^"�] t] ˛]™ ˙] k] �]^�]��]�]]�]` � )˝]`
˛]™D R R[ +� œ] �]+ t] )+˝ k] � ]( ` ^&	] + k]
�]4 - n]) ˝]�] �] g+^&�]] � k] -�]� a]�] 	]]�] � ]
4� �]^�]��]�]˝]] S -]�]]D RR 0�]	 k]
+�]] k) �]+ t] -]� ) ı] n]
 a]�] � ] � �])� o]&
^
]�]] - n]) 0�]� k] -ı]	 k] +]˛]Oı n]) �] t]ˇ]O
� ) � +]E rı]^�]¾] �]_˝] � +˝]` n+E F^˙]�]
-]&�]` � ] �]+ � �])� o]& n+E 0� k] �] g+&`
/�]` ˝])+ �]Î �]
 k]�] � œ] �] t]ˇ œ]� k] T - n]) g&�] k)
)]� �" œ] k� 
] k]�] œ] k� +�]]
 k] � ) œ&� k]DGs U

RS ˙]�] +�]	 k] �]+ � a]	]]E ˝] k] +�] - n]) �]+ t]
k� 
] k]�] ı] n]
 a]�] � k] ^�]		]˝ œ] � )	 k] 
]� k] ^�

�]+ �]Î �]
 k]�] 	] ˙]]4D RT ˝]�] ı] n]
 a]�]
	 k] � +]E r˝ a]�] �] œ] ) k]O) k]� ) � k])] /)]&]�
� �]ä] k]) � ) ) k+ + k]H �]� `	] �]]	] k]E
� Ÿ] Ü]� a] �]`� a] k� 	]]�] � ` �]]^˝]) �]Î �]
 k]�]
� œ] 	] ^�] “( � o]&` �]	]	 k] k� ^
]4 �]_
� �])	 k]
k� ^
]4 �]` ˝ n]�]]) gt+Ds V RU ˙]�] �]+

	]+™ �]]	]] ˝] k] +�] �]+ � +� ) ˘ a]ı] + k] �]4E
r�]+ k]�]]� � ` �])ä]` ı g])` + k]Ds

RV /�] k� �]]& +�]	 k] �]( ) � ` ˝ n]�]])`
� ` - n]) �]Î �]
 k]�] k� ^
]4 ^	]� 
] ı] kåD
RW n� �]^)�]] � k] a� ! ˘ k]
 k] �]` +�]] k) �]]˛]
-]4 ˝]]^� +� œ] a� Ü a]�] k� �]	]]�] k]	] k�
�]) 
 k] ˙]] t4 ^˙]�] k� �]+ t] +� œ] #+)O
	]] ˛]]D �]	]]�] k]	] � a]Î k� ˘ k]
] œ] � œ] � k]
4� ˛]]D RX ˙]�] +�] �]Î �]
 k]�] ı] at+˘ k]E
˝] k] �]]/�] œ] 	 k] � a]�]`O� a]�]` +�]])] ��]]�]˝]
^� �]]D RY �]�]) -�]
 k] ^&	] ı] n]
 a]�]
+�]] k) �]]˛] �]] g� �] W � k] ^�]
]	 k] �]�]] - n])
�]�]` Ü]]˘]`	] �]+ t] �] n]˙ g]& ˛ k]D RZ ı] n]
 a]�]
	 k] 0	 œ+ 	]�]�� ]) ^� �]] - n]) 0	 œ+ ı g])]
��] n])] ^&�]] ^� ı])� k]��]) 	 k] 0�]� ` � k]�]]
k� ä]^)4 � n])O�] g+^&�] œ] k� �]`˘] �]]O

�]] � ]�] ^� 4 ˛ k]D

SRBRT � �]] r^&�]Ds SRBRU �-^˝]y � V
k&� œ]D

-ˇ�]y SR
R Ü k]
] SRBR[ORS

S Ü k]
] WBTE V

�������������������

g&�])] � q]�]y
R �] k]4 SBSY

Ü k]
] SBRX
R a� ) RRBV

S Ü k]
] RRBSXE SY

T Ü k]
] S[BSSE ST
Ü k]
] SRBTT

U Ü k]
] ZBRVE RW

V Ü k]
] S[BSU
S a� ) UBR[E RR
S˝]` UBW

W Ü k]
] RSBRX
Ü k]
] RVBRT
�]�] RBRZ
�]�] SBZ
�]] g� RBR

Ü k]^�]˝] œ] SRBRORZ RYUS



S[ �]+ � a]	]� ) � k] ı])� k]��]) � `
�]^+�]] � )	 k] 
]� k] - n]) 0	+ œ]	 k] ı] n]
 a]�] � k]
� +]E r�]] “/E ˝ g] k&�] )+] n+ ^� +ä]]) œ]
�] g+&` ^�]��]]�]` �]	] �]4 Ÿ+ - n]) � k]
�]�] ı g] k) ˙] k]�] k� �]]˛] � ]	 g]	] �]]	]˝ k] Ÿ+D R

SR �]�]) 0	+ œ]	 k] ˝ k] k) �]] k) � œ] �]+ -( �]]+
� a]	]` n+ ^� ˝ g] g&�] k) )]� �" œ] � œ] )+	 k]�]]
 k] �]�]
�] g+^&�] œ] � k] � g]�]] k� � ]	 g]	] k� ^�]
]](
�]�]]�]˝] � )	]] ^�]�]] )+] n+D ˝ g] 0	]� k]
� +˝]] n+ ^� � k] 	] ˝] k] -ı]	 k] �]˘˘] œ] � ]
�]˝]	]] � œ)E 	] +` �]^&�] œ] � k] ˘]
 k] -] ) k+
^)�]]ä] œ] � k] �]]	 œ]D S SS -�] /�] �]] k) � œ]
�]] ^� �]] ˙]]4H 0	 œ+ ı]˝]] ˘]
] +`
˙]]4�]] ^� ˝ g] �]+ t] -]�]] a+-] n+D
ST /�]^
]4 +�] ˙] k] ˝ a]�]� k] � + ) k+ Ÿ+
�]+ � )D +�]] k) �]+ t] k4� k] ˘]]) -]&�]`
Ÿ+ ^˙]	+ œ]	 k] �]		]˝] �]]	]` n+D SU ˝ g] /	]

-]&^�]�] œ] � k] �]]˛] 
 k] ˙]] - n]) ^)�]]ä] k�
� a]˝]]^�]� 0	] k� �]]˛]O�]]˛] � a]& � k] � a]Ã
� ) - n]) 0	]� ] �]˘ “] 0# ] ˝]]^� � k] -ı]	]]
^�]) � at]å�]] t4D ˝]�] +) � k] “/ ˙]]	] 
 k]�]]
^� ˝ k] k) �]] k) � œ] 0	+ œ]	 k] ˙] k] -( �]]+ � a]	]`
˛]` �]+ �]˘] 	]+™ n+E �]_
� ˝ g] �]+` ˘]]
]
˘]
]˝]] n+ - n]) � ]	 g]	] �]` �]]	]˝]] n+D T

SV ˙]+ t] ˝]� � n])O�] g+&` ^�]��]]^�]�] œ] � `
�]]˝] n+E +�]	 k] -ı]	]] n( �]
]] 0	 œ+ ^
]�]
� k]˙]] n+ ^� � k] � g])˝] œ] k� -]� k] �]^
] � ` a+ “/
˘]`ä] œ] � k]E U � g]	] � k]E V �]
]] �] œ] k" a+4 ˙]]	]O
�]) œ] k� �] t]�] � k]� W - n]) 	]]˙]]�]ä] �] n]	]O
� o]� o]ˇ]� � k] +� k]�]] g&) ) œ+Ds X

SW -�]
 k] ^&	] ı] n]
 a]�] 0	] -]&^�]�] œ]
� k] 
 k] �]�]] - n]) � ]	 g]	] k� � a]˝]]^�]�
0�]	 k] � a]& � k] 0	] -]&^�]�] œ] k� �]]˛] � a]Ã
^� �]]D Y �]+ � o]^&) k� o-&) �]+ �]˝]]	 k]
�]�]] ^� � ]	 g]	] k� � a]˝]]^�]� � a]Ã + k]	 k] k�

SRBSV � �]] r k4� k] ˙]]	]�]) � ] �] t]�] ^˙]�]� ]
� g]	] -˘!` ˝])+ 	]+™ ]+]�]] ˙]]˝]]Ds
� � g]	]]	]` � œ] ı] k]—�]�]]D �]&]�]�]` k&� œ]D

^&	] � �] ı g] k) + œ]� k] - n]) � �] 0	]� œ] � k] + k)�
k� ^
]4 �]^
]&]	] ˘]æ]4 ˙]]	 k] Ÿ+D
SX ˙]�] � k] �]]˝] ^&	] ı g] k) + k]	 k]�]]
 k] ˛ k]E

˝] k] 4^�]�]] � k] -]4 �] g+^&�] œ] 	 k] 0� k] � o]^&)
� œ] k&�]] - n]) �]`å � k] �]å� ]� ) 0� k]
ı]� å ^
]�]]D SY � k] ^˘]

]]O^˘]

]]� )
� +	 k] 
]� k]E r/�])]4
] k� 
] k]�] k]E +�]])`
�]&& � ) k]I �]+` n+ �]+ -]&�]` ˙] k] +)
� +™E +) ^� �]` � k] +�]] k) 
] k]�] œ] k�
^�]
]]( - n]) +�]] k) � ]	 g]	] - n]) /�]
˙]�]+ k� ^�]
]]( ^�]�]] k& )+] n+D - n])O
˝] k]O- n])E �]+ � g]	]]^	]�] œ] � k] /�] � o]^&) � œ]

]]�]] n+ - n]) /�]	 k] /�] ı]^�]¾] ˙]�]+ � k]
g&^�]˝] � ) ^&�]] n+Ds R SZ k4�]] 0	+ œ]	 k]

/�]^
]4 � +] �] œ]^� 0	+ œ]	 k] ı]+
 k]E /^( O
� a]�] k� ¾ a]^( � a]�] S � k] 0�] k� �]]˛] �]+) � œ]
k&�]] ˛]] - n]) 0	 œ+ 
]�]] ^� ı] n]
 a]�] 0� k]

� o]^&) k� o-&) 
 k] -]�]] n+D T[ ˝]�]
�]] k) �]+) � œ] + k]+

]] + k]	 k] 
]�]] - n])

] k]�] /� ¹] + k]� ) � o]^&) � ` ˝])( & n]å
ı] kåD 0	+ œ]	 k] ı] n]
 a]�] � k] ˇ])O&�] k]˘]] - n])
0� k] �]�]`"˝ k] a+4 � o]^&) k� �]]+) 
 k]
�]4D 0�]` �]å` &)�]]ä k] � o]& � ) ^&4
�]4D TR � k] 0� k] �]]) $]
]	]] ˘]]+˝ k] ˛ k]D
˝]�]` ) k]�]` ı]
]"	] k� � k]	]]ı]^˝] � k] �]�])
^�]
]` ^� �]] k) �]Î �]
 k]�] � œ] +]+]� ]) �]˘]]
a+-] n+D TS ˝]�] �]+ ( n])	] � n]^	]� œ]

- n]) � k]	]]O-( �]) œ] � k] 
 k]� ) 	]`˘ k] 0	] k�
ı]]�] & n]å]D ˙]�] �] g+^&�] œ] 	 k] � k]	]]ı]^˝] - n])
0�] k� � n]^	]� œ] � k] k&�]]E ˝] k] ı] n]
 a]�] � k]
ı]`"	]] � o]& � ) ^&�]]D

TT ˝]�] � k]	]]ı]^˝] ı]]�] -]�]] - n])
0�]	 k] ı] n]
 a]�] � k] ^+)]�]˝] � œ] 
 k] ^
]�]]D
0�]	 k] a+�] ^&�]] ^� 0� k] & k] ä o]˙]`) œ]
� k] �] t]ˇ] ^&�]] ˙]]4D T ^( ) �]+ ı g]!˝]]!
� )	 k] 
]�]] ^� �]+ � n]	] n+ - n]) 0�]	 k]
�]] ^� �]] n+D TU �]�]) �]`å � œ] � k] “/
a� ! ^˘]

]]˝]] ˝] k] � k] “/ a� !D ˙]�] �]+

-ˇ�]y SR
R Ü k]
] RVBR

S ) k]�] SBSYE SZ
R a� ) XBRYOS[

T R a� ) ZBS[

U 0˝] TVBS
^	]� “] TUBRV

V 0˝] ZBU
� n]�] TBRX
� n]�] RXBR[
R�]�] RUBTSE
TT

W � n]�] RXBRT
��] RSBSTE SU

X Ü k]
] RVBSYE SZ
R a� ) WBZ
a� �] TBV

R^˛] UBT
Rı]˝] UBT

Y R a� ) ZBS[

�������������������

g&�])] � q]�]y
R Ü k]
] SUBVE W

S Ü k]
] S[BU
S˝]` UBS[

T Ü k]
] S[BSSE ST
Ü k]
] SRBR[E RR

RYUT Ü k]^�]˝] œ] SRBS[OTU



/�] o+�]]� k] � ` �]˙]+ � k] ı] n]
 a]�] k� �]] k) � œ]
# `� O# `� 	]+™ ˙]]	] ı]]�]]E ˝] k] 0�]	 k] a+�]
^&�]] ^� ı] n]
 a]�] � k] � n]^	]� œ] k� )+	 k] � `
˙]�]+ 
 k] ˙]]- k]D TV �]�]) ˙]�] ı] n]
 a]�]
�]`^æ�] œ] ı]) ı] at+˘]]E ˝] k] �]`å 0� k] �]])	 k] ı])
0˝]]Î + k] �]�]` /�]^
]4 � n]^	]� œ] � k] 0� k]
0# ]� ) 
 k] ˙]]	]] ı]å]D TW 
] k]�] œ] � `
�]`å �]+ ^˘]

]]˝]` a+ “/ ı]` k!Oı]` k! -] )+`
˛]`E r/� k] �]]) $]
] k]Is

TX ˙]�] � k] ı] n]
 a]�] � k] 
 k]� ) -ı]	 k]
)+	 k] � ` ˙]�]+ ı] at+˘]	 k]�]]
 k] ˛ k] ˝] k] ı] n]
 a]�]
	 k] � k]	]]ı]^˝] � k] � +]E r�]] � Ÿ] a� ! � +
�]� ˝]] gt+Hs 0�]	 k] � +]E r�]] ˝ g] � g]	]]	]`
�] k]
] �]� ˝]] n+H TY �]] ˝ g] �]+` ^�]Ò]`
	]+™ ^˙]�]	 k] a� ! �]�]�] ı]+
 k] �]�]]�]˝] � `
-]�] �]å� ]�]` ˛]` - n]) UE[[[ � "])O
� o]& -]&^�]�] œ] � k] �]`)]	 k] � œ] 
 k] �]�]]
˛]]Hs TZ ˝]�] ı] n]
 a]�] 	 k] � +]E r� Ÿ] &)O
-�]
] 4� �] g+&` gt+ R - n]) ^� ^
]^� �]]
k� ˝])� a]�] �]+) � ] 	]]�]^)� gt+ S - n])

�]+ � k] “/ ! k]"] �]+) 	]+™ n+D /�]^
]4 � Ÿ]
˝ a]�]� k] ^�]	]˝]` � )˝]] gt+ ^� � a]� k] /	] 
] k]�] œ]
� k] �]]˝] � )	 k] � ` /˙]]ä]˝] k&Ds U[ ˙]�]
0�]	 k] /˙]]ä]˝] &` ˝] k] ı] n]
 a]�] 	 k] �]`^æ�] œ] ı])
�] kåO�] kå +]˛] � k] 
] k]�] œ] � k] �] o]˝] + k]	 k] � ]
/�]])] ^� �]]D ˝]�] �]		]]"] !] �]�]] - n])
ı] n]
 a]�] /ì]]	]` �]]�]] � œ] 0	]� k] �]]˝] � )	 k]

]�]]D T 0�]	 k] � +]E

SS r�]]/�] k] - n]) ^ı]˝]] �]�]]	]
� a]ä a]�] �]E -�] � Ÿ] -ı]	]` �]( ] “/ � œ]

˙] k] � +	 k] ˙]] )+] gt+E �]+ � a]	] k]Ds U

S ˙]�] 0	+ œ]	 k] ı] n]
 a]�] � k] /ì]]	]` �]]�]] � œ]
�] k]
]˝ k] � a]	]]E ˝] k] � k] - n]) �]` �] o]˝] + k]
�]4 - n]) 0�]	 k] � +]E T r� Ÿ] 4� �] g+&`
gt+D V � k])] ˙]	�] ^� ^
]^� �]] k� ˝])� a]�] � œ]
a+-] ˛]]D W �]�]) � Ÿ]	 k] �]+ t] �]Î �]
 k]�] � œ]

�]�]
]`4
] k� ı n]) œ] k� ı]]�] � n]#� )
^�]�]] ı]]�]` X - n]) � a]� k] ı a])�] œ] k� � ]	 g]	]

� k] �]�˝]` � k] �]]	]	]] ^�]�]]�]] �]�]]D R � Ÿ]
ı])� k]��]) � ` � k]�]] � œ] �] a+˝] ˙] k]�]`
]] ˛]]E
˙ n]� k] -]˙] ˝ a]�] �]�] + k]D S U /�] F)]+G
k� �]]	]	 k]�]]
] œ] � k] � Ÿ] ^�])�˝]]) � ) k� ˙ k]
]

� œ] $
]�]] k&˝]] ˛]]E ^( ) ˘]] k+ � k] -]&�]`
+ œ] �]] - n])˝]D � Ÿ] 0	] ı]) �] a+˝] ä a]
�]
%]˝]] ˛]]E �]+ t] ˝]� ^� 0	 œ+ �])�]] $]
]˝]]
˛]]D T V � k])` /	] �]]˝] œ] � ` �]�]]+` �]+]O
�]]˙]� - n]) � a]^�]�]]- œ] � ` ı g])` �]�]] k&
�]� ˝]` n+D � Ÿ]	 k] 0	]� k] &^�]�� k� �] g+&`
�]]/�] œ] k� 	]]�] ^˘]^¹�] t] �]` 
]` ˛]™D - n])
�]+ t] k� ^
]4 ^	]� 
] ı]å] ˝]]^� �]+ t] ˙] k]

] k]�] /�] F)]+G � k] �]]	]˝ k] ˛ k]E 0	 œ+
^�])�˝]]) � ) k� �]Î �]
 k]�] 
 k] -] t1 - n])
0	 œ+ �]ä]] ^&
]] t1 D

W �]�]) ˙]�] � Ÿ] �]( ) � )˝ k]O� )˝ k]
&^�]�� k� ı]]�] -] ı] at+˘]]E ˝] k] & k]ı]+)
k� �]˝] -˘]]	]� -]� ]�] � k] ˝ k]ä] ) n]�]	]`

� k] k) ˘]]) œ] ˝])( ˘]�]� 0# `D U X ˝]�] � Ÿ]
ä]�]`	] ı]) ^�]) ı]å] - n]) � Ÿ]	 k] 4�
-]�]]ä] � a]	]` ˙] k] � a]�]� k] � + )+` ˛]`E
F�]]1 
]E �]]1 
]E ˝ g] �] œ] � a]�] ı]) ä a]
�]
� ) )+] n+HG Y � Ÿ]	 k] ı g]!]E F k+ Ü]� a]E ˝ g]
� n]	] n+HG 0�]	 k] � +]E F� Ÿ] �]`� a] 	]]�])` gt+E
^˙]�] ı]) ˝ g] ä a]
�] � ) )+] n+DG Z ˙] k]
-]&�]` � k] k) �]]˛] ˛ k]E 0	 œ+ ) n]�]	]` ˝] k]
^&�]]�]` k& )+` ˛]` �]�]) � k] 0�] k� �]�&
	]+™ �]�]�] ) k+ ˛ k] ˙] k] � a]�]� k] �]]˝] � )
)+] ˛]]D R[ ˝]�] � Ÿ]	 k] � +]E FÜ]� a]E � Ÿ]
�]] � tÎ HG Ü]� a] 	 k] � a]�]� k] � +]E F0#
- n]) &^�]�� ˙]] - n]) �]+ t] ˝ a]� k] � k] �]] k)
� ]�] �]˝]]4 ˙]] t4� k] ˙] k] ˝ k] k) ^
]4 #+)]4
�]4 Ÿ+DG V RR �]�]) � Ÿ] 0�] ) n]�]	]` � `
˘]�]� � ` �]˙]+ � k] a� ! 	]+™ k&�] ı]] )+]
˛]]E /�]^
]4 ˙] k] � k] k) �]]˛] ˛ k] 0	+ œ]	 k] � k])]
+]˛] ı]� å� ) � a]� k] &^�]�� ı] at+˘]]�]]D

RS �]+ t] +	]	�]]+ 	]]�] � ] 4� -]&�]`
˛]] ˙] k] ı])� k]��]) � ] � ]	 g]	] �]]	]	 k]�]]
]]

-ˇ�]y SR
R ^( �] TBUE V

S Ü k]
] SSBT

T Ü k]
] SWBRU

�������������������

-ˇ�]y SS
U ^( �] RBX

V ) k]�] RRBR

W Ü k]
] SRBTZ

X Ü k]
] VBTU

�������������������

g&�])] � q]�]y
R Ü k]
] SWBUE V

S �]�] RBRU
^( �] TBUOW

T Ü k]
] YBT
Ü k]
] ZBRE S
Ü k]
] SWBZORR
R˝]` RBRSE RT

U Ü k]
] ZBTOY
Ü k]
] SWBRTORV

V Ü k]
] SWBRW

Ü k]^�]˝] œ] SRBTVQSSBRS RYUU



4� �]˝] o/�]]	] ˛]] - n]) �]+ t] )+	 k]�]]
 k]
�]�]` �] g+&` 0�]� ` ˝]])`( ^� �]] � )˝ k]
˛ k]D RT �]+ � k] k) ı]]�] -]� ) �]å] a+-]
- n]) 0�]	 k] � a]�]� k] � +]E F�]]1 
]E � k] k)
�]] “/E - t]�] œ] � ` ) n]�]	]` ı]]IG 0�]` �]å`
� k])` - t]�] œ] � ` ) n]�]	]` 
] n]" -]�]` - n])
� Ÿ]	 k] 0� k] k&�]]D R RU 0�]	 k] � +]E F+�]] k)
ı a])�] œ] k� ı])� k]��]) 	 k] ˝ a]� k] ˘ a]	]] n+ ^� ˝ g]
0�]� ` �])ä]` � k] ˙]]	 k] - n]) 0�] 	 k]�
˙]	] � k] k&� k] S - n]) 0�]� ` -]�]]ä] � a]	 k]E
RV �] œ]^� ˝ a]� k] 0�]� ` ˝])( � k] �]�]
o/�]]	] œ] k� �]]�]	 k] 0	] �]]˝] œ] � ` �]�]]+`
k&	]` + k]�]` ˙] k] ˝ g]	 k] k&�]` - n]) � a]	]` Ÿ+D T

RW -�] ˝ g] k&) �] œ] � )˝]] n+H 0# E �]ı]O
^˝]��]] 
 k] - n]) 0�]� ] 	]]�] 
 k]� ) U -ı]	 k]
ı]]ı] œ] � k] ˇ] k] 
 k]DG V

RX �]�]) ˙]�] � Ÿ] �]Î �]
 k]�] W 
] n]"� )
� o]^&) � œ] Ü]]˛ “]	]] � ) )+] ˛]]E ˝] k] � Ÿ]	 k] 4�
&� “]	] k&�]]D� RY - n]) � Ÿ]	 k] k&�]] ^�
�]+ � a]�]� k] � + )+] n+E F˙]
&` � )E ( n])	]
�]Î �]
 k]�] � k] ^	]� 
] ˙]] �] œ]^� ˝ g] � k] k)
�]] k) � œ] ˙] k] �]�]]+` k& )+] n+E 0� k] � k] 	]+™
�]]	 œ]� k]DG X RZ ˝]�] � Ÿ]	 k] � +]E FÜ]� a]E � k]
˙]]	]˝ k] Ÿ+ ^� � Ÿ] ˝ a]�] ı]) ^�]��]]�] � )	 k]O
�]]
] œ] � k] ˙ k]
] � œ] $]
]˝]] ˛]] - n]) 4� O
4� �]�]]O�]) � œ] ˙]]� ) 0	 œ+ � k] kå 
]�]]˝]]
˛]]D Y S[ - n]) ˙]�] ˝ k] k) �]�]]+ _�˝]( O
	 a]�] � ] � g]	] �]+]�]] ˙]] )+] ˛]]E ˝]�] � Ÿ] �]`
�]+™ ı]]�] �] kå + k]� ) 0�] � ˝
] � œ] �]]˛] k&
)+] ˛]] - n]) 0�] k� � ]^˝]
] œ] k� � ı]å œ] � `
)�]�]]
]` � ) )+] ˛]]DG Z SR ^( ) �]`
0�]	 k] � a]�]� k] � +]E F˙]]E � Ÿ] ˝ a]� k] g&)O g&) k�
� n])O�] g+^&�] œ] k� ı]]�] � k]˙]˝]] gt+DGs R[

SS �]`å k� 
] k]�] -�] ˝]� ı] n]
 a]�] � `
�]]˝] � a]	] ) k+ ˛ k]E �]�]) ^( ) ä] k])Oä] k])
� k] ^˘]

]]	 k] 
]� k]E r/�] -]&�]` � ] ˇ])˝]`
� k] 	]]�] k]O^	]�]]	] ^�]"] & k]E �]+ •ä]&]

SSBRX � �]] r� a]�] ı])  k]� a]ˇ]` !] �]�]`Ds

)+	 k] k� 
]]�]� 	]+™Is ST � k] ä] k])O
ä] k]) � k] ^˘]

]]� ) -ı]	 k] ˘] k]� k] �]+ t]O�]+ t]
+�]] � œ] 0!]
] ) k+ ˛ k] - n]) ˇ g]
] 0å]
) k+ ˛ k]D R SU /�]^
]4 � k]	]]ı]^˝] 	 k] a+�]
^&�]] ^� ı] n]
 a]�] � k] � n]^	]� œ] k� )+	 k] � `
˙]�]+ 
]]�]] ˙]]4 - n]) 0� k] � k] kå 
]�]]O
� ) ı g]!˝]]! � ` ˙]]4 ˝]]^� � Ÿ] # `� O
# `� ˙]]	 gt] ^� � k] 
] k]�] �] œ] /�] k�
^�]
]]( /˝]	]] ^˘]

]] ) k+ Ÿ+D SV �]�])
˙]�] � n]^	]� œ] 	 k] 0� k] � k] kå 
]�]]	 k] k� ^
]4
�] t]ˇ] ^&�]]E ˝] k] ı] n]
 a]�] 	 k] �]+ t] �] kå � k]	]]O
-( �]) � k] � +]E r�]] ˝ g] 4� ) k]�]` 	]]�]O
^)� � k]E �]+ �]]^�]˝] ^� 4 �]� n]) ^� 0�]	 k]
� k] “/ ˙ a]� “] ^� �]] n+E� � k] kå 
]�]�]]4�]]H
�]] �]+ � ]	 g]	] k� ^+�]]�] � k] �]+` n+Hs S

SW ˙]�] � k]	]]O-( �]) 	 k] �]+ � a]	]]E ˝] k]
�]+ � k]	]]ı]^˝] k� ı]]�] �]�]] - n]) 0� k] �]+
�]�]) k&� ) � +]E r˝ g] �]] � )	]] ˘]]+˝]]
n+H �]+ -]&�]` ˝] k] 4� ) k]�]` 	]]�]^)�
n+Ds SX ˝]�] � k]	]]ı]^˝] 	 k] ı] n]
 a]�] k� ı]]�]

-]� ) 0�]� k] ı g]!]E r� a]� k] �]˝]]E �]] ˝ g]
) k]�]` 	]]�]^)� n+Hs 0�]	 k] � +]E r+ t]Ds
SY � k]	]]ı]^˝] 	 k] � +]E r� Ÿ]	 k] �]å` )� �]
k&� ) 	]]�]^)� + k]	 k] k� -^ˇ]� ]) �])` k&
Ÿ+Ds ı] n]
 a]�] 	 k] � +]E r�]�]) � k] k) ı]]�] ˝] k] � k]

˙]	�] � k] +` Ÿ+Ds T

SZ ˝]�] ( n])	] � k] -]&�]` ˙] k] 0� k]
� a])` ˝])+ ı]`"� ) ı g]!˝]]! � )	 k]�]]
 k] ˛ k]E
0�] k� ı]]�] � k] +" �]4 - n]) � k]	]]ı]^˝] �]+
˙]]	]� ) $) �]�]] ^� 0�]	 k] 4� ) k]�]`
-]&�]` � k] ä o]˙]`) œ] � œ] ˙]� å] n+D U

T[ /�]^
]4 -�]
 k] ^&	] 0�]	 k] ı] n]
 a]�]
k� � o]ˇ]	] �] k]
] ^&4 - n]) Ü]ˇ]]	] �]]˙]� œ]

- n]) ı g])` �]+]�]�]] � k] /� ¹] + k]	 k]
� ] a+�] ^&�]] �] œ]^� �]+ # `� O# `�
˙]]	]	]] ˘]]+˝]] ˛]] ^� �] g+&` �] œ] 0�]
ı]) /
]ä]]�] 
]�]] ) k+ Ÿ+D /�] k� �]]& �]+

SSBSV � �]] r^]	]] ^� �]` � a]� &� k] k� Ds

-ˇ�]y SS
R Ü k]
] ZBRXE RY

S R a� ) ZBR
R a� ) RVBY
�]�] RBRVE RW

T Ü k]
] STBRR
Ü k]
] SWBRW

U Ü k]
] R[BUT

V R a� ) WBRR
R� g]+ RBX
Ü]� RBV

W Ü k]
] ZBSW
�]�] RBRY

X Ü k]
] ZBSYE SZ

Y Ü k]
] YBT

Z Ü k]
] XBVY
Ü k]
] YBR
R˝]` RBRTE RV

R[ Ü k]
] ZBRV
Ü k]
] RTBS
) k]�] RBV
) k]�] RRBRT
�]�] SBX
R˝]` SBX

�������������������

g&�])] � q]�]y
R S�]�] RWBRT

S Ü k]
] RWBTXE TY
Ü k]
] STBSX

T Ü k]
] RWBTX

U Ü k]
] SVBRW

RYUV Ü k]^�]˝] œ] SSBRTOT[



ı] n]
 a]�] � k] 	]`˘ k] 
]]�]] - n]) 0	] k� �]`˘]
�]å] ^� �]]D R

ST ı] n]
 a]�] 	 k] �]+]�]�]] � ` ˝])(
"� "� ` 
]�]]� ) k&�]] - n])

� +]E r�]]/�] k]E � Ÿ]	 k] -]˙] k� ^&	] ˝]�
ı])� k]��]) k� �]]�]	 k] ^�]
] a� 
] �]]( ä]�]`)
� k] •ä]&�]` ^�]˝]]�]` n+Ds S S �]+ � a]	]O
� ) �]+]�]]˙]� +	]	�]]+ 	 k] ı] n]
 a]�] k� ı]]�]
�] kå 
] k]�] œ] � k] a+�] ^&�]] ^� � k] 0�] k� � at]+
ı]) ˛]ıı]å �]] œ)D T ˝]�] ı] n]
 a]�] 	 k] 0�]� k]
� +]E r- k) � ı]"`E� ˝ a]�] ı]) ı])O
� k]��]) � ` �]]) ı] kå�]`D ˝ g] � ]	 g]	] k� � a]˝]]O
^�]� � k])] 	�]]�] � )	 k] � n]# ] n+ - n]) � a]� k]
�]])	 k] � ] a+�] k&� ) 0�]` � ]	 g]	] � k] ˝] k]å
�]` )+] n+Hs U ˝]�] �]+ t] �] kå 
] k]�] œ]
	 k] � +]E r˝ g] ı])� k]��]) k� �]+]�]]˙]�
� ` � k]/ää]˝]` � ) )+] n+Hs V ı] n]
 a]�] 	 k]
� +]E r�]]/�] k]E � a]� k] �]]
 g]�] 	]+™ ˛]] ^�
�]+ �]+]�]]˙]� n+D �] œ]^� ^
]�]] n+E F˝ g]
-ı]	 k] 
] k]�] œ] k� -^ˇ]� ])` � ` •	]&] �]˝]
� )	]]DGs T

W ı] n]
 a]�] 	 k] �]+ ˙]]	]˝ k] a+4 ^� 0	]� œ]
� k] 4� &
] �] g&^� �] œ] � ] n+ - n]) g&�])]
( )`^�]�] œ] � ]E �]+]�]�]] � œ] ä] k]) � k] ı a]� ])O
� ) � +]E r�]]/�] k]E � Ÿ] 4� ( )`�]` gt+ U

- n]) ( )`^�]�] œ] � ] � k]"] gt+D �] k) a+- œ] k�
•ä]&] + k]	 k] � ` -]�]] � k] 
 k]� ) � a]�] ı])
� a]� &�]] ˘]
]]�]] ˙]] )+] n+Ds X ˙]�]
0�]	 k] �]+ � +]E ˝] k] ( )`^�]�] œ] - n]) �] g&O
^� �] œ] � œ] �]�]å] + k]	 k] 
]�]] - n]) �]�]] � œ]
g( " ı]å �]�]`D Y �] œ]^� �] g&� ` � +˝ k]
Ÿ+ ^� 	] ˝] k] �] k) a+4 •ä]&] ^� 4 ˙]]˝ k] Ÿ+E

	] ��]� “] g&˝] + k]˝ k] Ÿ+E 	] +` -Ê��] Ü]]�]`D
�]�]) ( )`�]` /	] �]�] �]]˝] œ] ı]) ^�]��]]�]
� )˝ k] Ÿ+D V Z /�]^
]4 �]+ t] �]å` ˘]`�]O
ı a]� ]) �]˘] �]�]` - n]) ( )`^�]�] œ] k� &
]
k� a� ! �]]�¾]` 0 k# - n]) �]+ � +� )

STBT � �]] r�] k( &` ı a]˝]` &`�]])Ds

� a])` ˝])+ �]�]å	 k] 
]� k]E r+� œ] /�] -]&�]`
� œ] � k] “/ � a])] “/ 	]ä]) 	]+™ -]˝]`D �]]
ı]˝]] ^� �]` -Ê��] Ü]]�]` �]] ��]� “] g&˝]
	 k] 0�]� k] �]]˝] � ` + k] R y y yDs R[ ˙]�]
�]�]å] +&O� k]Oä�]]&] �]æ �]�]]E ˝] k] � k]	]]O
ı]^˝] $) �]�]] ^� � +™ � k] ı] n]
 a]�] � ` �] k]"`O
�] k]"` 	] � ) œ&D 0�]	 k] � n]^	]� œ] � k] a+�]
^&�]] ^� � k] 	]`˘ k] ˙]]� ) ı] n]
 a]�] � k] a!å] 
 œ]
- n]) � n]^	]� œ] k� )+	 k] � ` ˙]�]+ 
 k] -] t4D

RR �]�]) 0�]` )]˝] Ü]� a] ı] n]
 a]�] k� ı]]�]
-] �]å] a+-] - n]) 0�]	 k] � +]E r^+��]˝]
)�]I S �] œ]^� ˙ n]� k] ˝ g] �]Î �]
 k]�] � œ] � k] k) �]] k)
� œ] -˘!` ˝])+ �]�]]+` k&˝]] -]�]] n+E 0�]`
˝])+ ) k]�] � œ] �]` ˝ a]� k] �]�]]+` k&	]` n+Ds T

RS ˙]�] ^&	] ^	]� 
]]E ˝] k] �] g+^&�] œ] 	 k]
4� �]]^ä]�] )˘]` - n]) �]+ � �]�] �]]�]`
^� ˙]�] ˝]� +�] ı] n]
 a]�] � k] �]]) 	] $]
 œ]
˝]�] ˝]� -�]) +�]	 k] a� ! �]]�]] �]] ı]`�]]E
˝] k] +�] ı]) �]]ı] ı] kåD RT ^˙]	+ œ]	 k] �]+
� �]�] �]]� ) �]]^ä]�] )˘]` ˛]` 0	]� `
^�]	]˝]` U[ � k] ä�]]&] ˛]`D RU � k] Ü]ˇ]]	]
�]]˙]� œ] - n]) � a]^�]�]]- œ] k� ı]]�] �]4 - n])
� +	 k] 
]� k]E r+�]	 k] � �]�]� �]]�]` n+ ^�
˙]�] ˝]� +�] ı] n]
 a]�] � k] �]]) 	]+™ $]
]˝ k]E
˝]�] ˝]� -�]) +�]	 k] a� ! �]]�]] ˝] k] +�]
ı]) �]]ı] ı] kåD RV /�]^
]4 -�] ˝ a]�]

] k]�] �]+]�]�]] k� �]]˛] ^�]
]� ) � k]	]]ı]^˝]
� k] �]˝]]- k] ^� �]+ ı] n]
 a]�] � k] 	]`˘ k] ˝ a]�+] k)
ı]]�] 
 k] -]4E �]]	] k] ˝ a]�] 0�] k� �]]�]
 k] � `
� )`�]` � k] ˙] t]˘] � )	]] ˘]]+˝ k] + k]D �]�])
+�] 0�] k� �]+ t] ı] at+˘]	 k] � k] ı]+
 k] +` 0�]� ]
� ]�] ˝]�]]�] � )	 k] k� ^
]4 ˝ n]�]]) ) œ+� k]Ds

RW 
 k]^� 	] ı] n]
 a]�] k� �] t]˙ k] 	 k] �]+ � a]	]
^
]�]] ^� � k] 0� k] ^!ı]� ) �]]) $]
]	 k]
� ` �]]^ä]�] � ) ) k+ Ÿ+D 0�]	 k] � n]^	]� œ]
k� )+	 k] � ` ˙]�]+ ˙]]� ) �]+ �]�])

ı] n]
 a]�] � k] k& &`D RX ˝]�] ı] n]
 a]�] 	 k]

STBRU � �]] r�]ı]˛]Ds

-ˇ�]y SS
R �]˝] R[BRXE RY

� g]� SRBRS

�������������������

-ˇ�]y ST
S Ü k]
] SUBRVE RW

S a� ) RBRS
/ì] RTBRY
Rı]˝] TBRW

T ^	]� “] SSBSY

U Ü k]
] SWBUE V
^( �] TBUE V

V Ü k]
] UBRE S

�������������������

g&�])] � q]�]y
R Ü k]
] SSBWE X

Ü k]
] SSBRXE RY

S Ü k]
] RYBZ

T Ü k]
] SXBSTE SU
Ü k]
] SYBST
Ü k]
] SYBT[E TR

Ü k]^�]˝] œ] STBRORX RYUW



4� � k]	]]O-( �]) � k] -ı]	 k] ı]]�] � a]
]]O
� ) 0�]� k] � +]E r/�] 
]å k� � k] � k]	]]ı]^˝]
k� ı]]�] 
 k] ˙]]- k]E �]+ 0� k] 4� �]�]) k&	]]

˘]]+˝]] n+Ds RY �]+ 0� k] 
 k]� ) � k]	]]O
ı]^˝] k� ı]]�] �]�]] - n]) 0�]	 k] � +]E r n� &`
ı] n]
 a]�] 	 k] � a]� k] -ı]	 k] ı]]�] � a]
]]�]] - n])
� a]�]� k] � a]ä]]^)�] � ` ^� /�] 
]å k� � k] ˝ k] k)
ı]]�] 
 k] -] t1 �] œ]^� �]+ ˝ a]� k] a� !
�]˝]]	]] ˘]]+˝]] n+Ds RZ � k]	]]ı]^˝] 
]å k�
� ] +]˛] ı]� å� ) 0� k] -
]�] 
 k] �]�]]
- n]) - k� 
 k] � œ] 0�]� k] ı g]!]E r˝ g] � a]� k] �]]
�]�]) k&	]] ˘]]+˝]] n+Hs S[ 0�]	 k] � +]E
r�] g+^&�] œ] 	 k] ^�]
]� ) �]+ ˝]�] ^� �]]
n+ ^� � k] ˝ a]�]� k] ^�]	]˝]` � œ)� k] ^� ˝ g]

� 
] ı] n]
 a]�] � k] �]+]�]�]] k� �]]�]	 k] 
]]4E
�]]	] k] � k] 0�] k� �]]�]
 k] k� �]] k) � œ] - n])
˙]]	]	]] ˘]]+˝ k] + œ]D R SR �]�]) ˝ g] 0	]� `
�]]˝] œ] � œ] 	] -]	]] �] œ]^� 0	] k� U[ � k]
ä�]]&] -]&�]` ı] n]
 a]�] � k] ^!ı]� ) �]])
$]
]	 k] � ` �]]^ä]�] � ) ) k+ Ÿ+ - n])
0	+ œ]	 k] � �]�]� �]]�]` n+ ^� ˙]�] ˝]� � k]
ı] n]
 a]�] � k] �]]) 	] $]
 œ]E ˝]�] ˝]� -�])
0	+ œ]	 k] a� ! �]]�]] �]] ı]`�]] ˝] k] 0	] ı])
�]]ı] ı] kåD S - n]) -�] � k] ˝ n]�]]) Ÿ+ - n])
˝ a]�]� k] /˙]]ä]˝] ı]]	 k] � ] o/˝]ä]]) � ) ) k+
Ÿ+Ds SS /�]^
]4 � k]	]]ı]^˝] 	 k] 
]å k� � k]

�]�˝]` � k] �]+ � +� ) � k]˙] ^&�]]E r^� �]`
� k] �]˝] � +	]] ^� ˝ g]	 k] � a]� k] �]+ �]]˝]
�]˝]] &` n+Ds

ST ˝]�] 0�]	 k] & k] � k]	]]O-( �]) œ] � k]
� a]
]]�]] - n]) 0	]� k] � +]E rS[[ � n]^	]� E
X[ � a]å�]�]]) - n]) S[[ �]]
]] ˘]
]]	 k]O
�]]
 k] ˝ n]�]]) )�] k] ^� � k] )]˝] k� ˝]`�] k)
� o] k" � n� �]^)�]] k� ^
]4 g� ˘] � œ)D
SU - n]) ı] n]
 a]�] k� ^
]4 �] k] kå ˝ n]�]]) )�] k]
˝]]^� ˝ a]�] 0� k] �]+`O�]
]]�]˝] )]˙�]ı]]
]

STBSR � �]] r�]ı]˛]Ds STBST � �]]	]` )]˝]
� )`] Z ]˙ k]D

k( ^
]�] k� ı]]�] ı] at+˘]]- k]Ds SV - n])
0�]	 k] ^˘]¹` ^
]�]` ^˙]�]� œ] � k] �]]˝ œ] ˛]™B

SW r�]+]Ü]˝]]ı]` )]˙�]ı]]
] k( ^
]�]
� k] 
] n]^&� a]�] 
 g]^�]�]]�] � ] 	]�]�� ])I
SX /�] -]&�]` � k] �] g+^&�] œ] 	 k] ı]� å
^
]�]] ˛]] - n]) � k] /� k] �]]) $]
]	 k]�]]
 k] ˛ k]E
�]�]) � Ÿ]	 k] -ı]	 k] � n]^	]� œ] k� �]]˛] ( n])	]
�]+ t] ı] at+˘]� ) /� k] �]˘]] ^
]�]]E R �] œ]^�
� a]� k] ı]˝]] ˘]
]] ^� �]+ 4� ) k]�]` 	]]�]O
^)� n+D S SY � Ÿ] ˙]]	]	]] ˘]]+˝]] ˛]] ^�
� k] ^� �] �]˙]+ � k] /�] ı]) /
]ä]]�] 
]�]] ) k+
Ÿ+E /�]^
]4 � Ÿ] /� k] 0	]� ` �]+]�]�]] � œ] 
 k]

�]�]]D T SZ � Ÿ]	 k] ı]]�]] ^� 0	] k� -ı]	 k]
� ]	 g]	]` �]�]
 k] � k] 
 k]� ) /�] ı]) /
]ä]]�]

]�]]�]] �]�]] ˛]]E U �]�]) /�] ı]) k4�]] � k] “/
�]` /
]ä]]�] 	]+™ ˛]] ^˙]�]� k] �]+ �] n]˝] � `
�]ä]] ı]]	 k] �]] ˙ k]
] ˙]]	 k] k� 
]]�]� #+ k)D
T[ �]�]) � a]� k] �]�]) ^�]
]` ^� /�] k�
^�]
]]( 4� �]]^ä]�] )˘]` �]�]` n+D V /�]O
^
]4 � Ÿ] ^�]	]] k&) ^� 4 /� k] ˝ k] k) ı]]�] � k]˙]
)+] gt+ - n]) � Ÿ]	 k] � a]À/�] œ] � k] a+�] ^&�]] n+
^� ˝ k] k) �]]�]	 k] /�] k� ^�]
]]( -ı]	 k] /
]O
ä]]�] �]˝]] t4Ds

TR /�]^
]4 � n]^	]� œ] � k] ˙ n]�]]
a+�] ^�]
]] ˛]]E � k] ı] n]
 a]�] � k] )]˝] œ]O

)]˝] o-^˝]ı]^¾]�] �]+) 
 k] -]4D W

TS -�]
 k] ^&	] � a]å�]�]]) ı] n]
 a]�] � k]

 k]� ) -]� k] ^	]� 
] �]4 - n]) � n]^	]�
-ı]	 k] )+	 k] � ` ˙]�]+ 
] n]" -]4D
TT n� �]^)�]] ı] at+˘]� ) � a]å�]�]]) œ] 	 k]
)]˙�]ı]]
] � k] ^˘]¹` &` - n]) ı] n]
 a]�]
� k] 0�] k� �]]�]	 k] ı k]�] ^� �]]D TU ^˘]¹`
ı]æ� ) )]˙�]ı]]
] 	 k] ı g]!] ^� ı] n]
 a]�] ^� �]
Ü] o]˝] � ] n+ - n]) 0� k] ı]˝]] ˘]
]] ^� �]+
^� ^
]^� �]] � k] n+D X TV 0�]	 k] ı] n]
 a]�] � k]
� +]E r˙]�] ˝ k] k) � a]À “/ �]+ t] -] t4� k]E Y ˝] k]
� Ÿ] ˝ a]� k] -ı]	]` �]( ] “/ � œ] �] k]
]	 k] � ] ı g])]O
ı g])] �] n]� ] gt&�]]Ds 0�]	 k] a+�] ^&�]] ^�

-ˇ�]y ST
R Ü k]
] STBRV

S Ü k]
] STBRS

�������������������

g&�])] � q]�]y
R Ü k]
] SRBTROTT

S Ü k]
] RWBTX
Ü k]
] SSBSV

T Ü k]
] SSBT[

U Ü k]
] SVBRZ

V Ü k]
] STBRW

W Ü k]
] STBSTE SU

X Ü k]
] SRBTZ
Ü k]
] SSBT

Y Ü k]
] SUBR

RYUX Ü k]^�]˝] œ] STBRYOTV



0� k] k+) k] k&�] k� �]+
] � œ] ı]+ k) � œ] )�]]
˙]]4D

SU ı] t]˘] ^&	] �]]& �]+]�]]˙]�
+	]	�]]+ R a� ! � a]^�]�]]- œ] - n])

^˝])˝ a]

 a]�] 	]]�] k� ^� �]` �]� `
] k�
�]]˛] �]+ t] -]�]] - n]) 0	+ œ]	 k] )]˙�]ı]]
] S

k� �]]�]	 k] ı] n]
 a]�] k� ^�]
]]( � a]� &�]] ı k]�]
^� �]]D S ˙]�] ^˝])˝ a]

 a]�] � k] �] k]
]	 k] k�
^
]4 � +] �]�]]E ˝] k] 0�]	 k] �]+ � +� )
ı] n]
 a]�] ı]) /
]ä]]�] 
]�]]	]] � a]Î ^� �]]E

r k+ �]+]Ü]˝]]ı]` k( ^
]�]E ˝ k])` �]& n]
]˝]
+�] �] kå -�]	]O˘ n]	] � k] Ÿ+ - n]) ˝ k])` -˘!`O
-˘!` �] k]˙]	]]- œ] � k] /�] ˙]]^˝] � œ] � ]( `
� a]ˇ]]) + k] ) k+ Ÿ+D T /	]� ] ( ]�]&] +� œ]
+) �]˝] - n]) +) ˙]�]+ + k] )+] n+ - n])
/�] k� ^
]4 +�] ˝ k] k) �] a+˝] 4+�]]	]� o]& Ÿ+D
U �]�]) � Ÿ] ˝ a]� k] - n]) ˝]� 
]`( 	]+™ k&	]]
˘]]+˝]]E /�]^
]4 � Ÿ] ˝ a]�]� k] ^�]		]˝] � )˝]]
gt+ ^� ˝ g] � k]+)�]]	]` � ) k� a� ! k&) k� ^
]4

+�]])` � a]	] 
 k]D V +�]	 k] ı]]�]] n+ ^� �]+
-]&�]` ( �]]& � ` ˙]å � n+ T - n]) ı g])`
a&^	]�]] � œ] �] g+^&�] œ] � k] �]�]]�]˝] � )	 k] k�

^
]4 �]å� ]˝]] n+ U - n]) 	]]�]^)�] œ] k� � a]"
� ] 4� � a]^�]�]] n+D V W /�]	 k] � o]^&) � k]
-ı]^�]¾] � )	 k] � ` �]` � k]^�]�] � ` /�]O
^
]4 +�]	 k] /� k] ı]� å ^
]�]]D W X �P
Y +�] /�] ı]) ˙] k]O˙] k] /
]ä]]�] 
]�]] ) k+
Ÿ+E 0	] k� �]] k) � œ] -�]) ˝ g] � a]& /�]� k] ı g]!O

˝]]! � k) ˝] k] ˝ a]� k] ı]˝]] ˘]
] ˙]]4�]] ^� � k]
�]]˝ œ] �]˘] Ÿ+Ds

Z ˝]�] �] g+&` �]` ı] n]
 a]�] k� ^�]
]](
�] k]
]	 k] 
]� k] - n]) &]� k] k� �]]˛] � +	 k] 
]� k]
^� � k] �]]˝ œ] �]+` Ÿ+D R[ ˙]�] )]˙�]ı]]
]
	 k] ^�]) ^+
]]� ) ı] n]
 a]�] � k] �] k]
]	 k] � ]
/�]])] ^� �]]E ˝] k] 0�]	 k] � +]E

r� a]� k] ˝ k] k) �]]�]	 k] -ı]	]` �]( ] “/ ı k]�]

SUBV ��]]yE r�]+]�]])`Ds SUBX �-^˝]y
� T k&� œ]D

� )	 k] � œ] �]å` � a]�]` + k] )+` n+E �] œ]^� � Ÿ]
˙]]	]˝]] gt+ ^� ˝ g] � “/ �]]
] œ] � k] /�] ˙]]^˝]
� ] 	�]]�]` n+D R RR � Ÿ] ˙] k] � + )+] gt+
0�]� ` �]˘˘]] “/ ˝ g] � a]& ı]˝]] � ) �]� ˝]]
n+D � a]� k] 0ı]]�]	]] k� ^
]4 �]Î �]
 k]�] �]4

RS ^&	] � k] ä�]]&] 	]+™ a+4 S RS - n])
k4�]] � �]` 	]+™ a+-] ^� �] g+^&�] œ] 	 k] � a]� k]

� o]^&) � œ] ^� �]` � k] �]+�] � )˝ k] ı]]�]] + k]E
�]] ^( ) �]�]]O�]) œ] �]] �]+) � œ] � +™ �]`å
� k] ˙]�]] � )˝ k] a+4 ı]]�]] + k]D RT 	] +`
� k] 0	] �]]˝] œ] k� �]˘] + k]	 k] � ] �]� g]˝] k&
�]� ˝ k] Ÿ+ ^˙]	]� ] � k] � a]�] ı]) -�]` /
]O
ä]]�] 
]�]] ) k+ Ÿ+D RU �]�]) � Ÿ] ˝ k] k)
�]]�]	 k] ��]`� ]) � )˝]] gt+ ^� ^˙]�] )]+ � k]
� k] 4� � a]" � +˝ k] Ÿ+E 0�]` � k] �]]	]˝ k] a+4 � Ÿ]
-ı]	 k] ı a])�] œ] k� ı])� k]��]) � ` ı]^�]¾] � k]�]]
� ) )+] gt+D T �] œ]^� � Ÿ] � ]	 g]	] - n])
�]^�]��]�]˝]]- œ] � ` ^
]�]` �]])` �]]˝] œ]
ı]) ^�]��]]�] � )˝]] gt+D U RV - n]) � Ÿ]
�]` /	] 
] k]�] œ] � ` ˝])+ ı])� k]��]) � k] �]+
-]�]] )�]˝]] gt+ ^� -˘ k! - n]) � a] k)E V

& k]	] œ] ˝])+ k� 
] k]�] œ] � k] �] k) a+- œ] � œ] � k]
•ä]&] ^� �]] ˙]]4�]]D W RW /�]^
]4 � Ÿ]
+� k]�]] � k]^�]�] � )˝]] gt+ ^� ı])� k]��])
- n]) o/�]]	] œ] � ` 	]ä]) � œ] � k] “/ -ı])]ˇ]
	] � tÎ ˝]]^� � k])] ä]�]`) �]]( � ) k+D X

RX � “/ �]]
] œ] �]]& � Ÿ] -ı]	 k] 
] k]�] œ] k�
^
]4 &]	] 
 k]� ) -]�]] ˛]] Y - n]) ı])O
� k]��]) � k] ˘]æ]� k] -—ı]˝] � )	 k] -]�]] ˛]]D
RY ˙]�] � Ÿ] � k] � ]�] � ) )+] ˛]]E ˝] k]
0	+ œ]	 k] � a]� k] � o]^&) � œ] � g]�]] k� � ]	 g]	] k�
� a]˝]]^�]� � a]Ã ı]]�]]D Z �]�]) �]+ t] 	] ˝] k]
� k] k) �]]˛] � k] “/ �]`å ˛]`E 	] +` � Ÿ]
� k] “/ o&�]] � ) )+] ˛]]D �]+ t] 4^�]�]] Ü] o]˝]
k� a� ! �] g+&` �]` �] n]˙ g]& ˛ k]D RZ -�])

0	 œ+ � k] k) ^�]
]]( a� ! � +	]] ˛]] ˝] k] 0	 œ+
�]+ t] + k]	]] ˘]]^+4 ˛]] - n]) ˝ k] k) �]]�]	 k] � a]�]

SUBRW � �]] r^	]& �]
]Ds

-ˇ�]y SU
R Ü k]
] STBS

S Ü k]
] STBSW

T �]˝] VBRR
Ü k]
] RWBS[E SR
Ü k]
] RXBWE X

U � g]� STBRE S

V �]˝] SBST
Ü k]
] SYBSS

W Ü k]
] SRBSXE SY

�������������������

g&�])] � q]�]y
R ^( �] RBX

S Ü k]
] SRBRXE SW

T ^	]� “] TBRV
Ü k]
] TBRT
S˝]` RBT

U Ü k]
] SYBST
) k]�] TBSR

V � g]� STBUT

W �]�] SWBRZ
�]˝] SSBTRE TS
� g]� RUBRTE
RU
� g]+ VBSYE SZ
� g]+ RRBSV
/ì] RRBTV
Ü]� S[BRS

X Ü k]
] STBR
R a� ) UBU
/ì] RTBRY

Y S a� ) YBU

Z Ü k]
] SRBSUE SW

Ü k]^�]˝] œ] SUBRORZ RYUY



ı]) /
]ä]]�] 
]�]]	]] ˛]]D R S[ �]] ^( )
�]+ t] �] n]˙ g]& � k] 
] k]�] �]˝]] t4 ^� ˙]�] � Ÿ] �]+]O
�]�]] k� �]]�]	 k] �]å] ˛]] ˝] k] /	+ œ]	 k] � a]�]� œ]
�]] & k]�] ı]]�]]D SR � k] � a]�] ı]) ^�] “(
4� �]]˝] � ] & k]�] 
]�]] �]� ˝ k] Ÿ+E ˙] k] � Ÿ]	 k]
/	] k� �]`˘] �] kå + k]� ) � a]
 o]& -]�]]ä] � œ]
� +` ˛]`E F�] k) a+- œ] k� •ä]&] + k]	 k] � ` �]]˝]
� k] 
 k]� ) -]˙] ˝ a]�+] k) �]]�]	 k] � a]�] ı])
� a]� &�]] ˘]
]]�]] ˙]] )+] n+IGs S

SS k( ^
]�] FÜ]� a] � ` )]+G T k� �]] k)
� œ] -˘!` ˝])+ ˙]]	]˝]] ˛]] ^� �]˘]
�]] n+E ^( ) �]` 0�]	 k] �]+ � +� )
�]]�]
]] "]
] ^&�]]E r˙]�] � k]	]]ı]^˝] 
 g]^�]O
�]]�] �]+ t] -]4�]] ˝]�] � Ÿ] ˝ a]�+] k) /�]
�]]�]
 k] � ] n( �]
]] � tÎ �]]Ds ST ^( )
0�]	 k] � k]	]]O-( �]) � k] a+�] ^&�]] ^� /�]
-]&�]` � k] ^+)]�]˝] � œ] )�]] ˙]]4 �]�])
˛] k]å` -]ä]]&` &` ˙]]4 - n]) 0�] k� 
] k]�] œ]
� k] 0�]� ` � k]�]] � )	 k] � k] 	] ) k]� ] ˙]]4D

SU a� ! ^&	] �]]& ˙]�] k( ^
]�]
-ı]	]` ı]˝	]` aÉ^�]

]] � k]E ˙] k] 4� �] g+&`
˛]`E �]]˛] 
 k]� ) -]�]] ˝] k] 0�]	 k] ı] n]
 a]�]
� k] � a]
]�]]�]]D - n]) ˙]�] ı] n]
 a]�] 	 k] 0�]� k]
�]�]`+ �]`� a] � œ] ^�]��]]�] � )	 k] k� �]] k)
� œ] �]˝]]�]] ˝] k] 0�]	 k] � a]	]]D U SV 
 k]^� 	]
˙]�] ı] n]
 a]�] 	 k]� `E � o]�]�] - n]) -]	 k]�]]
 k]
	�]]�] k� �]] k) � œ] �]]˝] � )	 k] 
]�]]E V ˝] k]
k( ^
]�] �]�])] 0# ] - n]) 0�]	 k] � +]E

r^( 
]+]
] ˝ g] ˙]]D ^( ) � �]` �] n]� ] ^�]
]]
˝] k] � Ÿ] ˝ a]� k] � a]
]] 
 gt]�]]Ds SW ı]) �]]˛] +`
�]+ ı] n]
 a]�] � k] ^)��]˝] ı]]	 k] � ` �]` 0��]`&
� ) )+] ˛]]D /�]^
]4 �]+ 0� k] �]])O�]])
� a]
]]� ) 0�]� k] �]]˝]˘]`˝] ^� �]] � )˝]] ˛]]D
SX /�] ˝])+ & k] �]]
] �]`˝] �]4 - n])
k( ^
]�] � ` ˙]�]+ ı a])^� � a]�] k( �˝ a]�] 	 k]


 k] 
]`D k( ^
]�] �] g+^&�] œ] � k] � a]�] � )	]]
˘]]+˝]] ˛]]E W /�]^
]4 �]+ ı] n]
 a]�] � k] n� &
� œ] +` ! k]å �]�]]D

SV 0�] Ü] o]˝] � œ] -]	 k] - n]) �]¢]]
� t]�]]
]	 k] k� ˝]`	] ^&	] �]]&E

k( �˝ a]�] R n� �]^)�]] � k] �]Î �]
 k]�]
�]�]]D S ˝]�] Ü]ˇ]]	] �]]˙]� œ] - n]) �] g+O
^&�] œ] k� �]]�]O�]]�] -]&^�]�] œ] 	 k] 0�] k�
�]]�]	 k] ı] n]
 a]�] k� ^�]
]]( -ı]	 k] /
]O
ä]]�] ı k]�] ^� 4D S � k] k( �˝ a]�] � k] ^�]	]˝]`
� )	 k] 
]� k] T ^� �]+ � k]+)�]]	]` � ) k�
ı] n]
 a]�] � k] �]Î �]
 k]�] � k]˙ k]D �]�]) 0	+ œ]	 k]
�]]^ä]�] � ` ˛]` ^� � k] ^!ı]� ) � n] œ# � k] - n])
)]�˝ k] � œ] +` ı] n]
 a]�] � k] �]]) $]
 œ]� k]D T

U �]�]) k( �˝ a]�] 	 k] � +] ^� ı] n]
 a]�] � k]
n� �]^)�]] � œ] +` ^+)]�]˝] � œ] )�]] ˙]]4 - n])

� Ÿ] � a]& �] a+˝] ˙]
& �]+ t] ˙]]	 k]�]]
]] gt+D
V 0�]	 k] � +]E r/�]^
]4 ˝ a]�] 
] k]�] œ] k� ˙] k]
�] kå -^ˇ]� ])` Ÿ+ � k] � k] k) �]]˛] ˘]
 œ] - n])
0�] -]&�]` 	 k] -�]) a� ! � a])] ^� �]] n+E
˝] k] 0�] ı]) /
]ä]]�] 
]�]] t4Ds U

W k( �˝ a]�] �]Î �]
 k]�] � œ] -]# O&�] ^&	]
)+	 k] k� �]]& n� �]^)�]] -]�]] - n])
-�]
 k] ^&	] 	�]]�]O-]�]	] ı]) � n]# ]D 0�]	 k]
a+�] ^&�]] ^� ı] n]
 a]�] � k] 
]]�]] ˙]]4D

X ˙]�] ı] n]
 a]�] -]�]]E ˝] k] ˙] k] �] g+&` �]Î O
�]
 k]�] � k] -]4 ˛ k] � k] 0� k] � k])� ) �] kå + k]
�]4 - n]) 0�] ı]) � “/ �] kåO�] kå /
]ä]]�]

]�]]	 k] 
]� k] ^˙]	]� ] � k] � k] “/ �]� g]˝] 	]+™ k&
�]� ˝ k] ˛ k]D V

Y �]�]) ı] n]
 a]�] 	 k] -ı]	]` �]( ] “/ � œ]
� +]E r� Ÿ]	 k] ^� �]` k� ^�]
]]( � k] “/ ı]]ı]
	]+™ ^� �]]E 	] �] g+^&�] œ] k� � ]	 g]	] k�
^�]
]]( E 	] � o]^&) k� ^�]
]]( - n])
	] +` �]î]]" k� ^�]
]]( Ds W Z k( �˝ a]�]
	 k] �] g+^&�] œ] � k] � a]�] � )	 k] k� /)] k&
� k] X ı] n]
 a]�] � k] � +]E r˝] k] �]] ˝ g]
�]Î �]
 k]�] ˙]]	]] ˘]]+˝]] n+ ˝]]^� �]+ t] � k] k)
�]]�]	 k] /	] �]]�]
] œ] k� �]] k) � œ] ˝ k])] 	�]]�]
^� �]] ˙]]4Hs R[ �]�]) ı] n]
 a]�] 	 k] � +]E
r� Ÿ] �]î]]" k� 	�]]�]O-]�]	] k� �]]�]	 k] �]å]

-ˇ�]y SU
R Ü k]
] SVBRW

S Ü k]
] STBW

T Ü k]
] ZBRE S
Ü k]
] RZBZ

U �]˝] R[BRY

V Ü k]
] RXBT[E TR
S a� ) VBR[

W Ü k]
] SVBZ

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y SV
R Ü k]
] SUBSX

S Ü k]
] SUBR

T Ü k]
] STBS[E SR

U Ü k]
] SVBRW

V �]˝] VBRR
� g]� STBRE S
Ü k]
] SUBV

W Ü k]
] SUBRRE RS

X Ü k]
] SUBSX

RYUZ Ü k]^�]˝] œ] SUBS[QSVBR[



gt+E � k])] 	�]]�] �]+™ ^� �]] ˙]]	]] ˘]]^+4D
� Ÿ]	 k] �] g+^&�] œ] k� �]]˛] a� ! � a])] 	]+™ ^� �]]E
˙ n]�]] ^� ˝ a]� k] -˘!` ˝])+ ı]˝]] ˘]
]
)+] n+D RR -�]) � Ÿ] �]]� “/ -ı])]ˇ]` gt+
- n]) � Ÿ]	 k] �] n]˝] � ` �]ä]] k� 
]]�]� � k] “/
-ı])]ˇ] ^� �]] n+E R ˝] k] � Ÿ] �])	 k] � k] ı]` k!
	]+™ +"˝]]D 
 k]^� 	] -�]) /	]� ] 4� �]`
/
]ä]]�] �]˘] 	]+™ n+ ˝] k] � k] “/ �]` -]&�]`
0	 œ+ � a]�] � )	 k] k� ^
]4 � a]� k] 0	] k� +�]]
 k]
	]+™ � ) �]� ˝]]D � Ÿ] �]î]]" � k] ( ^)�]]&
� )˝]] gt+Is S RS ˝]�] k( �˝ a]�] 	 k] -ı]	 k]
�]
]]+� ]) œ] � ` �]�]] � k] �]�]^�])] � )	 k]
k� �]]& ı] n]
 a]�] � k] � +]E r˝ g]	 k] �]î]]" �

� k] ( ^)�]]& � ` n+E ˝ g] �]î]]" k� ı]]�]
˙]]4�]]Ds

RT a� ! ^&	] �]]& )]˙]] -^á]ıı]]
- n]) ^�])	]` k� E k( �˝ a]�] � k] � a]�]])� �]]&
k&	 k] k� ^
]4 0�]� k] ^�]
]	 k] n� �]^)�]] -]4D

RU � k] �]+ t] � “/ ^&	] )+	 k]�]]
 k] ˛ k]E /�]O
^
]4 k( �˝ a]�] 	 k] )]˙]] � k] ı] n]
 a]�] k� � a]� &O
� k] k� �]] k) � œ] �]˝]]�]] - n]) � +]E

r4� -]&�]` n+ ^˙]� k] k( ^
]�] n� & � œ]
! k]å �]�]] n+D RV ˙]�] � Ÿ] �]Î �]
 k]�] � œ]
˛]] ˝] k] �] g+^&�] œ] k� Ü]ˇ]]	] �]]˙]� œ] - n])
� a]^�]�]]- œ] 	 k] /�] �]] k) � œ] � a]� k] �]˝]]�]] T - n])
/� k] �]ä]] � a]	]]	 k] k� ^
]4 � a]�]� k] ^�]	]˝]`
� `D RW �]�]) � Ÿ]	 k] 0	 œ+ �]+ ˙]�]]�] ^&�]]
^� �]+ ) k]�]` ˝])`� ] 	]+™ ^� ^� �]` � a]
]O
^ä]�] � k] 0�] k� � a]À/�] œ] k� �]]�]	 k] 
]]4
�]� n]) - n]) 0� k] �]˘]]�] � œ] �] k]
]	 k] � ]
�] n]� ] ^&4 �]� n]) �]ä]] k& &` ˙]]4E ^�] “(
/�]^
]4 ^� � a]À “/ � a]�] + œ]D U RX /�]O
^
]4 ˙]�] � k] �]+ t] -]4E ˝] k] � Ÿ] ^�]	]]
k&) ^� 4 -�]
 k] +` ^&	] 	�]]�]O-]�]	] ı])

� n]# ] - n]) 0�] -]&�]` � k] 
]]	 k] � ] a+�]
^&�]]D RY � Ÿ]	 k] �] k]˘]] ˛]] ^� 0�] k� � a]À “/
0�] ı]) � a] k)O� a] k) � ]�] œ] � ] /
]ä]]�] 
]�]] t4O

SVBRS � � g]	]]	]` � œ] r n� �])Ds

� k]E �]�]) ˙]�] � k] �] kå a+4 ˝] k] 0	+ œ]	 k] k4�]]
a� ! 	]+™ � +]D R RZ 0	]� ] �]�]å] �]�]

-ı]	 k] “/��]) � ` 0ı]]�]	]]� S - n]) ^� �]`
�]`� a] � k] 
 k]� ) ˛]]E ˙] k] �]) ˘ a]� ] n+ �]�])
^˙]�] k� �]] k) � œ] ı] n]
 a]�] &]�]] � )˝]] )+] ^�
�]+ •ä]&] n+D T S[ � a]� k] �]�]�] 	]+™ -]
)+] ˛]] ^� /�] �]]�]
 k] � k] n� � k] ^	]ı]"] t1 D
/�]^
]4 � Ÿ]	 k] 0�]� k] ı g]!] ^� �]] �]+ �]Î O
�]
 k]�] ˙]]	]] ˘]] k+�]] ˝]]^� �]+ t] 0�]� ]
	�]]�] ^� �]] ˙]]4D U SR �]�]) ı] n]
 a]�] 	 k]
( ^)�]]& � ` ^� 0�]� ] n( �]
]] �]+]O
�]^+�]� k� +]˛] œ] + k] - n]) ˝]�] ˝]� 0� k] �]+™
^+)]�]˝] � œ] )�]] ˙]]4D V /�]^
]4 � Ÿ]	 k] a+�]
^&�]] ^� ˙]�] ˝]� � Ÿ] 0� k] �]î]]" k� ı]]�] 	]
� k]˙ gt] ˝]�] ˝]� 0� k] �]+™ )�]] ˙]]4Ds

SS ˝]�] -^á]ıı]] 	 k] k( �˝ a]�] � k] � +]E
r� Ÿ] � a]& 0�] k� � at]+ � k] � a]	]	]] ˘]]+˝]] gt+Ds W

k( �˝ a]�] 	 k] � +]E r˝ g] � 
] 0�]� ` �]]˝] � a]	]
�]� ˝]] n+Ds ST /�]^
]4 -�]
 k] ^&	]E
-^á]ıı]] - n]) ^�])	]` k� �]å` ˇ g]�]Oˇ]]�] � k]
&)�]]) � œ] -]4 - n]) 0	] k� �]]˛] � k]	]]ı]^˝]
- n]) �]+) k� ˙]]	 k]O�]]	 k] 
] k]�] �]` -]4D
^( ) k( �˝ a]�] k� a+�] ı]) ı] n]
 a]�] � k]
�]+ t] 
]]�]] �]�]]D SU k( �˝ a]�] 	 k] � +]E
r k+ )]˙]] -^á]ıı]] - n]) �]+ t] �] n]˙ g]& �]�]`

] k]�] k]E ˝ a]�] 0�] -]&�]` � k] k&�] ) k+ + k]
^˙]�] k� ^�]
]]( ı g] k) �] g+&` �]�]]˙] 	 k] �]Î O
�]
 k]�] � œ] - n]) �]+ t] �]` ^˘]

]]O^˘]

]]O
� ) � a]�]� k] ^�]	]˝]` � ` n+ ^� �]+ -]&�]`
�]]) $]
]] ˙]]4E �]+ •ä]&] )+	 k] k� 
]]�]�
	]+™ n+D X SV �]�]) � Ÿ] ˙]]	] �]�]] gt+ ^�
/�] -]&�]` 	 k] k4�]] a� ! 	]+™ ^� �]] n+
^� /� k] �] n]˝] � ` �]ä]] &` ˙]]4D Y /�]^
]4
˙]�] /�]	 k] � a]& �]+]�]^+�] k� ı]]�] ˙]]	 k] � `
( ^)�]]& � `E ˝] k] � Ÿ]	 k] /� k] �]+ t] � k]˙]	 k] � ]
n( �]
]] ^� �]]D SW �]�]) /�] k� �]] k) � œ]

SVBRZ � �]] r-ı]	 k] ˇ]� “] � k] � k]� )Ds
SVBSR �) k]�]` �]î]]" � ` 0ı]]^ˇ]D

-ˇ�]y SV
R Ü k]
] STBSWE SZ

S Ü k]
] SYBRXORZ

T Ü k]
] SVBSE T

U Ü k]
] SVBV

�������������������

g&�])] � q]�]y
R Ü k]
] SVBX

S Ü k]
] RYBRUE RV
Ü k]
] STBSWE SZ

T Ü k]
] SSBWOY

U Ü k]
] SVBZ

V Ü k]
] SVBRRE RS

W Ü k]
] ZBRV

X Ü k]
] SSBSS

Y Ü k]
] STBSWE SZ

Ü k]^�]˝] œ] SVBRROSW RYV[



� k] k) ı]]�] -ı]	 k] �]]^
]� � k] ^
]�]	 k] 
]]�]�
� k] “/ ı a]�˝]] �]]˝] 	]+™ n+D /�]^
]4 � Ÿ] /�]
-]&�]` � k] ˝ a]�] �]�] k� �]]�]	 k]E �]]�]� )
)]˙]] -^á]ıı]] ˝ k] k) �]]�]	 k] 
]]�]] gt+ ˝]]^�
-&]
]˝]` ˙] t]˘] k� �]]& � a]� k] /�] k� �]] k) � œ]
^
]�]	 k] k� ^
]4 a� ! ^�]
 k]D SX �] œ]^�
� a]� k] �]+ �]+` 	]+™ 
]�]˝]] ^� � Ÿ] 4� n� &`
� k] �]+ t] � k]˙ gt] ˝] k] �]+`E �]�]) 0�] ı]) 
]� k]
/
]ä]]�] 	] �]˝]] t1 Ds

SW ^( ) -^á]ıı]] R 	 k] ı] n]
 a]�] � k] � +]E
r˝ a]� k] -ı]	]` �]( ] “/ � œ] �] k]
]	 k] � `

/˙]]ä]˝] n+Ds ˝]�] ı] n]
 a]�] 	 k] +]˛] 0# ]�]]
- n]) -ı]	 k] �]˘]]�] � œ] �]+ � +	 k] 
]�]]E

S r k+ )]˙]] -^á]ıı]]E �] g+^&�] œ] 	 k] � a]�]
ı]) ^˙]	] �]]˝] œ] � ] /
]ä]]�] 
]�]]�]] n+E S

0	] �]�] k� �]] k) � œ] -]˙] ˝ k] k) �]]�]	 k] -ı]	]`
�]( ] “/ k&	 k] � œ] � a]� k] �]å` � a]�]` + k] )+` n+E
T �]]�]� ) /�]^
]4 ^� ˝ a]� k] �] g+^&�] œ] k�
�]�]` ^)�]]ä] œ]E �]]˛] +` 0	] k� �]�]
] œ] � `
-˘!` ˙]]	]� ])` n+D /�]^
]4 � Ÿ] ˝ a]�]� k]
^�]	]˝]` � )˝]] gt+ ^� ˝ g] �]ì] � k] � k])` � a]	 k]D

U �]]� “/E � Ÿ]	 k] ˙]�]]	]` � k] -ı]	 k] ˙]]^˝]O
�]]/�] œ] k� �]`˘] - n]) �]Î �]
 k]�] � œ] )+˝ k]
�]˝] ˙ n]�]` •ä]&�]` ^�]˝]]�]` n+E 0�] k� �]] k)
� œ] 0	] �]�]` �] g+^&�] œ] � k] �]]
 g]�] n+ T

V ˙] k] � a]� k] ı]+
 k] � k] ˙]]	]˝ k] Ÿ+D -�]) � k]
˘]] œ+ ˝] k] /�] �]]˝] � ` �]�]]+` k& �]� ˝ k] Ÿ+
^� � Ÿ] -ı]	 k] ˇ]� “] k� �]�]� k] � ¸) ı o]˛] � k]
�]]	]˝]] ˛]] U - n]) 4� ( )`�]` � ` •ä]&�]`
˙]`˝]] ˛]]D V W �]�]) -�] 0�] -]�]] � `
�]˙]+ � k] ^˙]�]� ] �]]&] ı])� k]��]) 	 k] +�]] k)
ı a])�] œ] � k] ^� �]] ˛]]E W � a]�] ı]) �]+ t] � a]� &O
�]] ˘]
]]�]] ˙]] )+] n+D X +�]] k) RS
�] k]¾] /�]` �]] k& k� ı g])] + k]	 k] � ` -]�]]

]�]]4 a+4 Ÿ+E /�]^
]4 � k] )]˝]O^&	] �] kå
˙]˝]	] � k] ı])� k]��]) � ` ı]^�]¾] � k]�]] � )˝ k]
Ÿ+D k+ )]˙]]E /�]` -]�]] k� �]] k) � œ] �] g+O

^&�] œ] 	 k] � a]�] ı]) /
]ä]]�] 
]�]]4 Ÿ+D X

Y ˝ a]� œ+ �] œ] �]+ 	]]� a]�]^� 	] 
]�]˝]] n+
^� ı])� k]��]) �] k) a+- œ] � k] •ä]&] � )˝]]
n+H Z 4� �]˝] ı]) � a]� k] �]` 
]�]˝]] ˛]]

^� �]`� a] 	]]�])` k� 	]]�] � ] � å]
^�]) k]ˇ] � )	]] � k])] ( ä “] n+D R[ - n])
� Ÿ]	 k] �]Î �]
 k]�] � œ] k4�]] +` ^� �]]D � Ÿ]	 k]
Ü]ˇ]]	] �]]˙]� œ] � k] -^ˇ]� ]) ı]]� ) �] a+˝]O
� k] ı]^�]¾] ˙]	] œ] � k] ˙ k]
] œ] � œ] � o]& � ) ^&�]] R

- n]) ˙]�] 0	 œ+ �] n]˝] � ` �]ä]] k&	 k] � `
�]]˝] ˘]
]˝]`E ˝] k] � Ÿ] �]` +]�]` �])˝]] ˛]]D
RR � Ÿ]	 k] +) �]�]]O�]) � œ] ˙]]� ) 0	 œ+
^� ˝]	]` +` �]]) �]ä]] ^&
]]�]` ˝]]^� � k]
�]˙]� g]) + k]� ) -ı]	]] ^�]��]]�] ! k]å œ&D � Ÿ]
0	] k� ^�]
]]( � a]�� k] � k] /�] � &) ı]]�]
]
+ k] �]�]] ˛]] ^� g&�] k) �]+) œ] � œ] �]` ˙]]� )
0	] ı]) ä a]
�] %]	 k] 
]�]]D

RS /�]` ˇ a]	] � œ] ˙]�] � Ÿ] Ü]ˇ]]	] �]]˙]� œ]
� k] -^ˇ]� ]) - n]) -]�]] ı]]� ) &^�]��
˙]] )+] ˛]]E RT ˝] k] k+ )]˙]]E �])` & k]O
ı]+)` � œ] -]� ]�] � k] 4� ) n]�]	]` ˘]�]� ` ˙] k]
� g])˙] � k] �]` ˝ k]ä] ˛]`D �]+ ) n]�]	]` � k] k) - n])
� k] k) �]]˛] ˘]
]	 k]�]]
] œ] k� ˘]]) œ] ˝])( ˘]�]�
0# `D S RU ˝]�] +�] �]�] ä]�]`	] ı]) ^�])
ı] kå - n]) � Ÿ]	 k] 4� -]�]]ä] � a]	]` ˙] k] � a]�]� k]
/ì]]	]` �]]�]] � œ] � + )+` ˛]`E F�]]1 
]E
�]]1 
]E ˝ g] �] œ] � a]�] ı]) ä a]
�] � ) )+] n+H
/�] ˝])+ ^�]) k]ˇ] � ) k� � ˝ g] -ı]	 k] ^
]4
� a]_�� 
] ı n]&] � ) )+] n+DG RV �]�])
� Ÿ]	 k] � +]E F k+ Ü]� a]E ˝ g] � n]	] n+HG - n]) Ü]� a]
	 k] � +]E F� Ÿ] �]`� a] gt+E ^˙]�] ı]) ˝ g] ä a]
�] � )
)+] n+D RW �]�]) -�] 0# E -ı]	 k] ı] t]�] œ]
k� �]
] �]å] + k]D � Ÿ]	 k] ˝ a]� k] /�]^
]4 &� “]	]

^&�]] n+ ^� ˝ a]� k] 4� � k]�]� - n]) �]�]]+
#+)] t1 ˝]]^� ˝ g]	 k] � k] k) �]] k) � œ] ˙] k] �]]˝ œ]
k&�]` Ÿ+ - n]) ˙] k] � Ÿ] ˝ a]� k] -]� k] ^&�]] t1 �]]E

0	]� ` ˝ g] �]�]]+` k&D T RX - n]) � Ÿ] /�]
)]� �" � k] - n]) g&�] k) )]� �" œ] � k] ˝ k])` ^+( ]ä]˝]

SWBRU ��]]yE r o- a� �] ı]) �]]˝] �]])� )Ds

-ˇ�]y SW
R Ü k]
] SVBRT

S Ü k]
] SUBVE Z

T �]�] RBRTE RU

U Ü k]
] SSBT

V Ü k]
] STBW
^( �] TBUE V

W Ü k]
] SUBRV

X Ü k]
] SUBS[E SR

�������������������

g&�])] � q]�]y
R � g]+ RWBS

Ü k]
] YBT
Ü k]
] ZBRE SE RU
R a� ) RVBZ
�]�] RBRT
R˝]` RBRT

S Ü k]
] ZBTOV
Ü k]
] SSBWOY

T Ü k]
] SSBRUE RV
�]�] RBRRE RS
R˝]` RBRS

RYVR Ü k]^�]˝] œ] SVBSXQSWBRX



� tÎ �]] ^˙]	] k� ı]]�] � Ÿ] ˝ a]� k] � k]˙] )+] gt+D R

RY � Ÿ] ˝ a]� k] /�]^
]4 � k]˙] )+] gt+ ˝]]^� ˝ g]
0	]� ` - t]� œ] �] k]
 k] S - n]) 0	 œ+ o-ˇ]� ])
� k] ^	]� ]
]� ) T 0˙]]
 k] � œ] 
 k] -]4 U - n])
� n]˝]]	] k� -^ˇ]� ]) � k] a!å]� ) V ı])� k]��])
k� -^ˇ]� ]) � œ] 
 k] -]4 - n]) � k] � a]�]

ı]) ^�]��]]�] � ) k� ı]]ı] œ] � ` �]]( ` ı]] t4 W

- n]) 0	] 
] k]�] œ] k� �]]˛] ^�])]�]˝] ı]] t4 ˙] k]
ı]^�]¾] #+)]4 �]4 Ÿ+DG

RZ /�]^
]4 k+ )]˙]] -^á]ıı]]E ˙] k]
-]�]] � a]� k] ��]� “] k� /�] &� “]	] � œ] ^�]
]`E
� Ÿ]	 k] 0� k] 	]+™ ˝] k]å]D S[ � Ÿ]	 k] �]�]� k] ı]+
 k]
&^�]�� k� 
] k]�] œ] � k]E X ^( ) �]Î �]
 k]�] k�

] k]�] œ] � k] Y - n]) ı g] k) �] g+^&�]] Ü] k&�] � œ] - n])
^( ) g&�] k) )]� �" œ] � œ] �]` �]+ � o] k&�] ^&�]] ^�
0	 œ+ ı]�˘]]˝]]ı] � )	]] ˘]]^+4 - n]) ı]�˘]]O
˝]]ı] ^&�]]	 k]�]]
 k] � ]�] � ) k� ı])� k]��])
� ` ˝])( ^( )	]] ˘]]^+4D Z SR /�]`O
^
]4 �] g+^&�] œ] 	 k] � a]� k] � o]^&) � œ] ı]� å ^
]�]]
- n]) � a]� k] �]]) $]
]	 k] � ` � k]^�]�] � `D R[

SS �]�]) ı])� k]��]) � k])` �]&& � )˝]] )+]
/�]^
]4 � Ÿ] -]˙] k� ^&	] ˝]� ! k] k"O�] kå
�]�]` � k] �]�]]+` k& )+] gt+D - n]) � Ÿ]
0	] �]]˝] œ] � k] ! k]å - n]) a� ! 	]+™ �]˝]]˝]]
^˙]	] k� �]] k) � œ] �]^�]��]�]˝]]- œ] - n]) � g]�]]
	 k] ı]+
 k] � k] � +] ˛]]D RR ST �]]	]` �]+
^� �]�]`+ a&�] 0# ]4�]] RS - n]) �]+` ı]+
]]
+ k]�]] ^˙]� k] �] k) a+- œ] � œ] � k] •ä]&] ^� �]]
˙]]4�]] RT - n]) �]+ /�] )]� �" � k] - n])
g&�] k) )]� �" œ] � k] Ü]˘]]) � k)�]] - n]) ) n]�]	]`
k&�]]Ds RU

SU ı] n]
 a]�] -ı]	 k] �]˘]]�] � œ] � k] �]]˝ œ]
�] k]
] +` )+] ˛]] ^� k( �˝ a]�] 	 k] t1 ˘]`
-]�]]ä] � œ] � +]E r- k) ı] n]
 a]�]E ˝ k])] ^&�]]�]
�])]�] + k] �]�]] n+E �] a+˝] �]]	] 	 k] ˝ a]� k] ı]]�]
]
� ) ^&�]] n+Is SV �]�]) ı] n]
 a]�] 	 k] � +]E
r k+ �]+]Ü]˝]]ı]` k( �˝ a]�]E � Ÿ] ı]]�]
] 	]+™ gt+E
� Ÿ] �]˘˘]` �]]˝ œ] � + )+] gt+ - n]) ı g] k) + k]�]O

+�]]�] � œ] �] k]
] )+] gt+D SW �]˘] ˝] k] �]+ n+
^� ^˙]�] )]˙]] k� �]]�]	 k] � Ÿ] � k]^�]�]� �]]˝]
� ) )+] gt+E �]+ � a]& �]` /	] �]]˝] œ] k� �]] k)
� œ] -˘!` ˝])+ ˙]]	]˝]] n+ - n]) � a]� k] ı g])]
�]� `	] n+ ^� /	]� œ] � k] 4� �]` �]]˝] 0�]� k]
^!ı]` 	]+™ n+ �] œ]^� � k] �]"	]] t4 ^� �]`
� k]	 k] � œ] ˝] k] 	]+™ �]"™D R SX k+ )]˙]]
-^á]ıı]]E �]] ˝ g] �]^�]��]�]˝]]- œ] � `
�]]˝] œ] ı]) �]� `	] � )˝]] n+H � Ÿ] ˙]]	]˝]] gt+
˝ g] �]� `	] � )˝]] n+Ds SY �]�]) -^á]ıı]]
	 k] ı] n]
 a]�] � k] � +]E r˛] k]å` +` k&) � œ] ˝ g] � a]� k]
�]�]`+` �]	]	 k] k� ^
]4 � ]�]
] � ) k&�]]Ds
SZ ˝]�] ı] n]
 a]�] 	 k] � +]E rı])� k]��]) � k] � k])`
�]+` a&-] n+ ^� ˘]] k+ ˛] k]å` k&) � œ] �]] ä�]]&]
� œ]E ^�] “( ˝ g] +` 	]+™ �]_
� ^˙]˝]	 k] 
] k]�]
-]˙] � k])` � a]	] ) k+ Ÿ+E �]�] � k])` ˝])+ �]	]
˙]] t4E �]�] /�] ˝])+ ä o]˙]`) œ] � œ] 	] + œ]Ds

T[ ˝]�] )]˙]] -^á]ıı]] 0# ] - n])
0�] k� �]]˛] )]˙�]ı]]
] - n]) ^�])	]` k� - n])
0	] k� �]]˛] � n] k# -]&�]` 0# �] kå a+4D
TR �]�]) ˙]]˝ k]O˙]]˝ k] � k] 4� O g&�] k) � k]
� +	 k] 
]� k]E r/�] -]&�]` 	 k] k4�]] a� ! 	]+™
^� �]] ^� /� k] �] n]˝] � ` �]ä]] &` ˙]]4 �]]
˙ k]
] � œ] $]
]] ˙]]4Ds S TS ˝]�] -^á]ıı]]
	 k] k( �˝ a]�] � k] � +]E r-�]) /�] -]&�]`
	 k] �]î]]" � k] ( ^)�]]& 	] � ` + k]˝]`E ˝] k] /� k]
^)+] ^� �]] ˙]] �]� ˝]] ˛]]Ds T

SX ˙ n]�]] ˝]�] ^� �]] �]�]] ˛]] ^�
+�] ˙]+]ä] � k] /"
]` ˙]] t4E U

0	+ œ]	 k] ı] n]
 a]�] - n]) g&�] k) a� ! n� ^&�] œ] � k]
- n]� a]�˝ a]�] � ` a"� å` k� � k]	]]O-( �])E
� g]^
]� a]�] k� +]˛] �] Ÿ]ı] ^&�]]D S ^( )
+�] -ÉO� a]^¢]� a]�] k� 4� ˙]+]ä] ı])
˘] kæ ˙] k] 4^�]�]] Ü] o]˝] k� ^� 	]] k) k�
� o]&)�]]+ œ] � k] + k]˝ k] a+4 ˙]]	 k]�]]
]] ˛]]D
- n]) +�] �]+ t] � k] )�]]	]] a+4D +�]] k) �]]˛]
-^)�˝])� a]�] V �]` ˛]] ˙] k] �]^� a&^	]�]]
Ü] o]˝] k� ^˛]��]
 a]	]` k� � ] )+	 k]�]]
]] ˛]]D

-ˇ�]y SW
R Ü k]
] SSBSR

) k]�] RRBRT

S �]�] WRBR

T a� �] RBRT

U � g]+ YBRS
S a� ) UBW

V /( SBRE S

W R� g]+ TBV

X Ü k]
] ZBSS

Y Ü k]
] ZBSY

Z �]˝] TBY

R[ Ü k]
] SRBT[E TR

RR � g]� SUBSXE
UU
) k]�] TBSR

RS �]˙] SSBX
�]˙] TVBRZ
�]�] V[BW
�]�] VTBV

RT �]˙] RWBR[

RU �]˙] RYBUZ
�]�] RRBR[
� g]� SBT[OTS

�������������������

g&�])] � q]�]y
R � g]+ RYBS[

S Ü k]
] STBSWE SZ
Ü k]
] SVBSUE SV

T Ü k]
] SVBRRE RS

�������������������

-ˇ�]y SX
U Ü k]
] SVBRS

V Ü k]
] RZBSZ
Ü k]
] S[BU
a� �] UBR[

Ü k]^�]˝] œ] SWBRYQSXBS RYVS



T -�]
 k] ^&	] +�]	 k] �]`& k]	] � œ] 
 o]�])
$]
]] - n]) � g]^
]� a]�] 	 k] ı] n]
 a]�] ı]) �� ı]]�
� ` - n]) ı] n]
 a]�] � k] -ı]	 k] & k]�˝] œ] k� �]+ t]
˙]]� ) 0	]� k] �]&& ı]]	 k] � ` /˙]]ä]˝] &`D

U �]+ t] � k] 
 o]�]) 0# ]� ) +�] )�]]	]]
a+4 - n]) a� Ü a]�] � ` -]å � œ] + k]� ) ˘]
 k]

�] œ]^� +�]] � ] Í �] +�]] k) ^�]
]]( ˛]]D
V +�] � a]
 k] �]� ao]&) � œ] ^� ^
]^� �]] - n])
ı]�] g( ^
]�]] k� ı]]�] � k] + k]˝ k] a+4 
 g]^�]�]]
k� � g])] � o]&)�]]+ � œ] 0˝] k)D W �]+ t] � k]	]]O

-( �]) 	 k] ^�] o� &^)�]] � ] 4� ˙]+]ä]
k&�]] ˙] k] /"
]` ˙]]	 k]�]]
]] ˛]] - n]) 0�]	 k]

+� œ] 0�] ı]) ˘]æ] ^&�]]D X ^( ) � “/
^&	] œ] ˝]� ˇ]`�]` )�˝]]) � k] �]æ˝ k] a+4 +�]
�]å` � a]_�� 
] � k] � ^	] a&�] Ë`ı] ı] at+˘ k]D +�]]
+� œ] �]`ˇ k] -]� k] 	]+™ �]æ	 k] k& )+` ˛]` /�]O
^
]4 +�] �]
]�] k]	 k] k� �]]�]	 k] � k] + k]� )
k© ˝ k] � ` -]å � œ] ˘]
 k]D Y - n]) ^� 	]] k)O

^� 	]] k) �]å` � a]_�� 
] � k] � k]˝ k] a+4 +�] 0�]
˙]�]+ ı] at+˘ k] ˙] k] F�]^æ�]] � o]&)�]]+G � +O

]]˝]` n+E ˙]+ t] � k] 
]^�]�]] �]+) ı]]�] ˛]]D

Z �] a+˝] ^&	] �]`˝] �]4E �]+ t] ˝]� ^�
Ü]]�]_�˘]˝] k� ^&	] R � ] 0ı]�]]�] �]` �]`˝]
�]�]] - n]) �]� ao]&) � œ] �]( ) � )	]] -�]
�]˝] k) � k] �]]
]` 	]+™ ˛]]D /�]^
]4 ı] n]
 a]�]
	 k] 0	 œ+ �]+ �]
]]+ &`E R[ r�]˙˙]	] k]E
� Ÿ] k&�] �]� ˝]] gt+ ^� -�] ˙]+]ä] � k]
-]� k] �]æ]	]] # `� 	]+™ + k]�]]E �])	]] +� œ]
	] ^�] “( �]]
] - n]) ˙]+]ä] � ] �]])` 	 a]� O
�]]	] + k]�]]E �]_
� -ı]	]` ˙]]	] � k] �]` +]˛]
ˇ] k]	]] ı] kå�]]Ds RR �]�]) � k]	]]O-( �])
	 k] ı] n]
 a]�] � ` �]]˝] œ] ı]) ˇ�]]	] k&	 k] k�
�]˙]]�] ˙]+]ä] k� � ı˝]]	] - n]) �]]^
]� � `
�]]˝] �]]	]`D RS �]+ � o]&)�]]+ �]—&�] t]
^�]˝]]	 k] k� ^
]4 �]+` 	]+™ ˛]]E /�]^
]4
ä�]]&]˝]) 
] k]�] œ] 	 k] �]
]]+ &` ^� +�] �]+ t]
� k] -]� k] �] œæ - n]) ^� �]` ˝])+ ( `^	]�]

SXBT � �]] r o/�]]^	]�]˝] k� 	]]˝ k] �� ı]]Ds

ı] at+˘]� ) �]+ t] �]—&�] t] ^�]˝]] t4D ( `^	]�]E
k© ˝ k] � ] 4� k4�]] � o]&)�]]+ n+ ^˙]�] k�

0¢])Oı g]� “] - n]) &^�]�]Oı g]� “] & k]	] œ] ˝])(
˙]+]ä] -]� ) Í � ˝ k] ˛ k]D

RT ˙]�] &^�]�]` +�]] � o]&O� o]& �]+ )+`
˛]`E ˝] k] 0	 œ+ 
]�]] ^� ˙ n]�]] 0	+ œ]	 k]
�] k]˘]] ˛]] � n]�]] +` + k] ˙]]4�]]D 0	+ œ]	 k]

 o]�]) 0# ]�]] - n]) k© ˝ k] k� ^� 	]] k)O^� 	]] k)
˙]+]ä] -]� k] �]æ]	 k] 
]� k]D RU �]�]) a� !
+` �]�]�] �]]& 0¢])Oı g]� “] � k] 4� �]å`
- t]ˇ]` ˘]
]`E ˙] k] � g]) a� 
]`	] � +
]]˝]` n+
- n]) /�]	 k] k© ˝ k] Ë`ı] � k] -ı]	]` ˘]ı k]"
� œ] 
 k] ^
]�]]D RV ˙]+]ä] ˝ g]( ]	] � œ] ^�])
�]�]] - n]) - t]ˇ]` � k] ˘]`)� ) -]� k] 	]
�]æ �]� ]D +�]	 k] 
]]˘]]) + k]� ) ˙]+]ä] � k]
+�]] k� Í �] k� �]]˛]O�]]˛] �]+	 k] ^&�]]D
RW ˝]�] +�] �]+˝ k]O�]+˝ k] � n]&] 	]]�] k�
4� ! k] k" Ë`ı] � ` -]å � œ] -] �]4E ^( )
�]` +�] �] a+˝] � a]_�� 
] � k] ˙]+]ä] k� ^ı]!
 k]
^+�� k] � œ] 
]�]` $ œ]�]`� � k] � ]� g] � œ] � )
�] k� D RX �]�]) $ œ]�]` � k] 1 ı]) �]™˘]	 k]
k� �]]&E 	]]^�]� œ] 	 k] ˙]+]ä] � k] 1 ı]) � k]

	]`˘ k] ˝]� )��] œ] � k] �] t]ˇ] ^&�]] - n]) � a])O
^˝]�]� � œ] ˇ t]�] ˙]]	 k] k� $) � k] 0	+ œ]	 k] ı]]
]
0˝]]) ^&�]] - n]) ˙]+]ä] � k] �]+	 k] ^&�]]D
RY ˙]+]ä] - t]ˇ]` � œ] � a])` ˝])+ ^+˘]� k]
 k]
�]] )+] ˛]] /�]^
]4 -�]
 k] ^&	] 	]]^�]�
˙]+]ä] � k] +
]� ] � )	 k] k� ^
]4 �]� ao]O
&) � œ] �]]
] œ( � 	 k] 
]� k]D RZ ˝]`�] k) ^&	]
0	+ œ]	 k] -ı]	 k] +` +]˛] œ] � k] ı]]
] ˘]æ]	 k] k�
)�� k] �]� ao]&) � œ] œ( � ^&4D

S[ � “/ ^&	] œ] ˝]� 	] � g])˙] ^	]� 
]]E
	] ˝]] k) ^&�]]�]` ^&4E 	] +` /�] ä]�])O
&�˝] - t]ˇ]` k� ˛]ı k] kå ˛]�] ) k+ ˛ k]D +�]] k)
�]˘]	 k] � ` � k] “/ 0��]`& 	]ä]) 	]+™ -] )+`
˛]`D SR �] a+˝] ^&	] œ] � k] ^� �]` 	 k] a� !

SXBRW �4� ! k]"` 	]]�] ˙] k] ˙]]	] ]˘]]	 k] k�
� ]�] -]˝]`D SXBRX ��]&]�]�]` k&� œ]D

-ˇ�]y SX
R � n]�] RWBSZE T[

� n]�] STBSX

RYVT Ü k]^�]˝] œ] SXBTOSR



	]+™ �]]�]] ˛]]D ı] n]
 a]�] 	 k] 0	] k� �]`˘]
�] kå + k]� ) � +]E r�]˙˙]	] k]E ˝ a]� œ+ � k])`
�]]˝] �]]	] 
 k]	]` ˛]` - n]) k© ˝ k] � k] -]� k]
�]( ) 	]+™ � )	]] ˘]]^+4 ˛]]E ˝]�] ˝ a]� œ+
�]+ ˝]� 
]`( - n]) 	 a]� �]]	] 	]+™ � k]
]	]]
ı]å˝]]D R SS ı]) -�] �]` � Ÿ] ˝ a]�]� k]
� a]ä]]^)�] � )˝]] gt+ ^� ^+��]˝] )�] k]E
�] œ]^� ˝ a]�]� œ] � k] 4� � ` �]` ˙]]	] 	]+™
˙]]4�]`E ^�] “( ˙]+]ä] � ] 	 a]� �]]	] + k]�]]D
ST �] œ]^� � Ÿ] ^˙]�] ı])� k]��]) � ] gt+ - n])
^˙]�]� ` ı]^�]¾] � k]�]] � )˝]] gt+E 0�]� ]
4� ��]� “] g&˝] S )]˝] � k] � k] k) ı]]�] -]�]]
˛]] SU - n]) 0�]	 k] � a]�]� k] � +]E Fı] n]
 a]�]E
�]˝] $)D ˝ g] �]î]]" k� �]]�]	 k] ä]Î ) �]å]
+ k]�]] T - n]) k&�]E ı])� k]��]) ˝ k])` �]˙]+
� k] 0	] �]�]� ` �]` ˙]]	] �]˘]]4�]] ˙] k] ˝ k] k)
�]]˛] �]( ) � ) ) k+ n+DG SV /�]^
]4

] k]�] k]E ^+��]˝] )�] k] �] œ]^� � a]� k] ı])� k]��])
ı]) ^�]��]]�] n+ ^� ˙ n]�]] � a]� k] �]˝]]�]] �]�]]
n+ ^�]
] a� 
] � n]�]] +` + k]�]]D SW �]�])

+�]])] ˙]+]ä] 4� Ë`ı] k� ^� 	]] k) U

˙]]� ) g"" ˙]]4�]]Ds
SX ˙]�] RU�]™ )]˝] a+ “/ - n]) +�]

-^É�]] �]]�]) � œ] ^+˘]� k]
 k] �]] ) k+ ˛ k]E
˝] k] -]ˇ]` )]˝] � k] 	]]^�]� œ] � k] 
]�]	 k]

]�]] ^� � k] ^� �]` ˝]" k� ı]]�] ı] at+˘]
�]4 Ÿ+D SY - n]) ˙]�] 0	+ œ]	 k] ı]]	]`
� ` �]+)] “/ 	]]ı]`E ˝] k] ı]]�]] ^� �]+
TW �]`") � �]+)] n+ - n]) ˛] k]å` g&)
˙]]� ) ^( ) � k] 	]]ı]	 k] ı]) ı]]�]] ^�
SX �]`") � �]+)] n+D SZ - n]) /�] $)
� k] ^� +�] � +™ ˘]¸]	] œ] � k] 	] ˙]] "� )] t4E
0	+ œ]	 k] ˙]+]ä] k� ^ı]!
 k] ^+�� k] � k] ˘]])

 o]�]) $]
 k] - n]) ^&	] ^	]� 
]	 k] � ] o/˝]O
ä]]) � )	 k] 
]� k]D T[ �]�]) ˙]�] 	]]^�]� œ]

SXBSY ��]]yE rS[ ı a])�]]Ds -^˝]y �]RU
k&� œ]D ��]]yE rRV ı a])�]]Ds -^˝]y �]RU
k&� œ]D

	 k] ˙]+]ä] � k] ^	]� 
]� ) �]]�]	 k] k� ^
]4E
-]� k] k� ^+�� k] � k] 
 o]�]) $]
]	 k] k� �]+]	 k]
$ œ]�]` � k] 	]`˘ k] �]� ao]&) � œ] 0˝]])]E TR ˝] k]
ı] n]
 a]�] 	 k] � k]	]]O-( �]) - n]) � n]^	]� œ] � k]
� +]E r-�]) � k] -]&�]` ˙]+]ä] � œ] 	]+™
) k+E ˝] k] ˝ a]�] �]` 	]+™ �]˘] ı]]- k]� k]Ds R

TS ˝]�] � n]^	]� œ] 	 k] $ œ]�]` k� )�� k] � ]"
^&4 - n]) 0� k] �]� ao]&) � œ] ^�]) ˙]]	 k] ^&�]]D

TT ˙]�] ^&	] ^	]� 
]	 k] ı]) ˛]]E ˝] k]
ı] n]
 a]�] 0	 œ+ �]�]�]]	 k] 
]�]] ^� � k] a� ! �]]

 œ]D 0�]	 k] � +]E r˝ a]� œ+ o/˝]ä]]) � )˝ k]O
� )˝ k] -]˙] RU�] t] ^&	] + k] �]�]] n+ - n])
/˝]	 k] ^&	] œ] � k] ˝ a]�]	 k] a� ! 	]+™ �]]�]] n+D
TU /�]^
]4 � k])` �]]	] k]E a� ! �]] 
] k]D � Ÿ]
˝ a]�+] k) +` �]
 k] k� ^
]4 � + )+] gt+ �] œ]^�
˝ a]�] � œ] � k] ^� �]` � ] �]]
] �]` �] t]� ] 	]+™
+ k]�]]Ds TV �]+ � +	 k] k� �]]& 0�]	 k]
�]�] k� �]]�]	 k] 4� ) k]"` 
 k]� ) ı])� k]��])
� k] ˇ]	�]�]]& ^&�]] - n]) 0� k] ˝] k]å� )
�]]	 k] 
]�]]D TW ˝]�] 0	] �]�]� k] ^+��]˝]
^�]
]` - n]) � k] �]` �]]	 k] 
]� k]D TX ˙]+]ä]
� œ] +�] �]�]� k] ^�]
]]� ) SXW 
] k]�] ˛ k]D
TY ˙]�] 0	+ œ]	 k] ˙]`O�])� ) �]] ^
]�]] ˝] k]
� k] ˙]+]ä] � k] +
]� ] � )	 k] k� ^
]4 � k] gt+
�]� ao]&) � œ] œ( � 	 k] 
]� k]D S

TZ ˙]�] ^&	] ^	]� 
]] ˝] k] � k] 0�] ˙]�]+
� k] ı]+˘]]	] 	] �] k� E T �]�]) 0	 œ+ 4� �]]å`
- n]) 0�]� ] ^� 	]])] 	]ä]) -]�]]D 0	+ œ]	 k]
# ]	] ^
]�]] ^� +�] ^� �]` ˝])+ ˙]+]ä] � k]
^� 	]] k) 
 k] ˙]]� ) 
]�]] œ&� k]D U[ /�]O
^
]4 0	+ œ]	 k] 
 o]�]) k� )�� k] � ]" ^&4 - n])
0	 œ+ �]� ao]&) � œ] ^�])] ^&�]]D - n]) ˙]+]ä] � k]
� k]	 k]�]]
 k] ı]˝]�]]) œ] k� � o]ˇ]	] %`
 k] ^� 4 - n])
-]� k] � ] ı]]
] ˘]æ]� ) +�]] k� Í �] � œ]
^� 	]] k) � ` ˝])( �]æ ˘]
 k]D UR 0	]� ]
˙]+]ä] k)˝] k� k4� k] k%) ı]) ˙]] ^"� ] ˙] k] & k]
�]� ao]&) œ] � ` 
]+) œ] k� "� )]	 k] � k] �]	]] ˛]]D
˙]+]ä] k)˝] � œ] ˇ t]�] �]�]] - n]) 0�]� ]

-ˇ�]y SX
R Ü k]
] SXBZE R[

S Ü k]
] VBRYE RZ
/ì] RBXE RU

T Ü k]
] STBRR
Ü k]
] SVBRRE RS

U Ü k]
] SYBR

�������������������

g&�])] � q]�]y
R Ü k]
] SXBSS

S �] k] RBV

T Ü k]
] SYBR

Ü k]^�]˝] œ] SXBSSOUR RYVU



-�]
]] ^+��]] k)˝] � œ] �]å �]�]] - n]) ^+
]
	] �]� ]E ˙]�]^� ˙]+]ä] � ] ^ı]!
]] ^+��]]

]+) œ] k� ˛]ı k]å œ] � k] � a])` ˝])+ g""	 k] 
]�]]D R

US �]+ k&�]� ) � n]^	]� œ] 	 k] ˝]�] ^� �]] ^�
� k] n� ^&�] œ] � k] �]]) $]
 œ]� k] ˝]]^� � k] “/ �]`
˝ n])� ) �]]�] 	] �] k� D UT 
 k]^� 	] � k]	]]O
-( �]) 	 k] ı] n]
 a]�] � k] �]˘]]	 k] k� /)] k& � k]
0	 œ+ k4�]] � )	 k] � k] ) k]� ]D 0�]	 k] a+�] ^&�]]
^� ˙] k] ˝ n]) �]� ˝ k] Ÿ+ � k] �]� ao]&) � œ] g� &
˙]] t4 - n]) ^� 	]] k) ı]) ı]+
 k] ı] at+˘] ˙]] t4
UU - n]) �]]� ` 
] k]�] ˙]+]ä] k� ˝]�˝] œ] - n])
g&�])` ˘]`ä] œ] k� �]+] k) ^� 	]] k) ı] at+˘] ˙]] t4D

/�] ˝])+ �]�] 
] k]�] ^� 	]] k) ı]) �]+`O�]
]]O
�]˝] ı] at+˘] �]4D S

SY ˙]�] +�] �]+`O�]
]]�]˝] ^� 	]] k)
ı] at+˘] �]4E ˝] k] +� œ] �]]
 g]�] a+-]

^� 0�] Ë`ı] � ] 	]]�] �]]
"] n+D T S 0�]
Ë`ı] k� 
] k]�] œ]� 	 k] +�] ı]) -	] k]�]`
�� ı]]� � ` - n]) +�]])` �] a+˝] �]&& � `D

0	+ œ]	 k] +�]] k) ^
]4 -]�] ˙]
]]�]` �] œ]^�
�]]^)�] + k] )+` ˛]` - n]) �] a+˝] o#$ ˛]`D
T ˙]�] ı] n]
 a]�] 	 k] 
]� ^å�] œ] � ] 4� �]¹)
�]" k])� ) -]�] ı]) )�]]E ˝] k] �])�]` � `
�]˙]+ � k] �]¹) k� o-&) � k] 4� ä]+)`
]]
�] t]ı] ^	]� 
]] - n]) ı] n]
 a]�] k� +]˛] � k] ^
]ı]"
�]�]]D U ˙]�] Ë`ı] k� 
] k]�] œ]� 	 k] k&�]] ^�
4� ä]+)`
]] �] t]ı] 0�] k� +]˛] � k] 
]"�
)+] n+E ˝] k] � k] 4� O g&�] k) � k] � +	 k] 
]� k]E
r�]+ -]&�]` ä]Î ) � k] “/ � g]	]` n+D �]+ �]� ao]O
&) � k] ˝] k] �]˘] �]�]] �]�]) o/�]]( � 	 k] /�]� `
˙]]	] 	]+™ �]��]`Ds V ı] n]
 a]�] 	 k] +]˛]

SYBS � �]] r g&�])` �]]
]] ] k]�]	 k]�]]�] œ]Ds
� �]] r o/�]]^	]�]˝] k� 	]]˝ k] �� ı]]Ds SYBU
� �]] r g&�])` �]]
]] ] k]�]	 k]�]]� k]Ds � � g]	]]	]`
� œ] $]�]� `D �]]�]& �]+ �]& 0�] k&�]` k�
^�]4 /�˝ k]�]]�] a+-] n+ ^˙]� k] ]&�]] ˘ a]� ]� )
o/�]]( k&	 k]�]]�]` �]]	]] ˙]]˝]] ˛]]D �]] �]]�]&

�]+ t] 	�]]�] k� � a]�] � ` ]]˝] � ` �]�]` n+D

�]"� � ) �] t]ı] � k] -]�] � œ] �] œ]� ^&�]]
�]�]) ı] n]
 a]�] � k] a� ! 	]+™ a+-]D W ^( )
�]` 
] k]�] 0��]`& � ) ) k+ ˛ k] ^� ı] n]
 a]�] � ]
�])`) � g]˙] ˙]]4�]] �]] �]+ -˘]]	]� ^�])O
� ) �]) ˙]]4�]]D 0	+ œ]	 k] � ]( ` k&) ˝]�
o/˝]ä]]) ^� �]] - n]) ˙]�] 0	+ œ]	 k] k&�]] ^�

0�] k� �]]˛] a� ! � a])] 	]+™ a+-] n+E ˝] k]
0	+ œ]	 k] -ı]	]` )]�] �]&
] &` - n]) � +	 k]

]� k] ^� �]+ ä]Î ) � k] “/ k&�]˝]] n+D

X �]+™ ı]]�] � œ] Ë`ı] k� Ü]ˇ]]	] ı a]�]O
^
]� a]�] � ` ä]�]`	 œ] ˛]™D 0�]	 k] �] kå ı�]])
� k] +�]])] ��]]�]˝] ^� �]] - n]) ˝]`	] ^&	]
˝]� +�]])` �]]^˝])&])` � `D Y ı a]�]O
^
]� a]�] � ] ^ı]˝]] ^�]�˝]) ı]) �]`�]]) ı]å]
˛]]D 0� k] � a]�]]) ˛]] - n]) ı k]^˘]�] + k] �]�]`
˛]`D ı] n]
 a]�] 0�] k� ı]]�] �]�]] - n]) 0�]	 k]
Ü]]˛ “]	]] � `E 0�] ı]) -ı]	 k] +]˛] )� k]
- n]) 0� k] # `� ^� �]]D R Z ˙]�] k4�]]
a+-]E ˝] k] Ë`ı] k� �]]� ` �]`�]]) 
] k]�] �]`

ı] n]
 a]�] k� ı]]�] -]	 k] 
]� k] - n]) # `�
a+4D S R[ ^( ) 0	+ œ]	 k] +� œ] � “/ ˝] k]+ k(
k&� ) +�]])] �]��]]	] ^� �]] - n]) ˙]�] +�]

˙]+]ä] ı]) ˘]æ� ) ˙]]	 k] 
]� k]E ˝] k] 0	+ œ]	 k]
+� œ] ä]Î )˝] � ] k%) �]])] �]]�]]	] ^&�]]D

RR ˝]`	] �]+`	 k] �]]& +�] ^�] o� &^)�]]
k� 4� ˙]+]ä] � k] )�]]	]] a+4E ˙] k] ı g])` �]&š

0�]` Ë`ı] ı]) Í � ] a+-] ˛]]D 0�] ˙]+]ä]
k� �]]�]	 k] � ` ˝])( rä� g]�] k� � k]" œ]s � `

^	]�]]	]` �]	]` a+ “/ ˛]`D RS ^( ) +�] � a])O
g� �]] k� � o]&)�]]+ � œ] 
 o]�]) $]
]� ) ˝]`	]

^&	] �]+™ ) k+D RT �]+ t] � k] +�] )�]]	]]
a+4 - n]) k)^�]� a]�] ı] at+˘ k]D 4� ^&	] �]]&

&^�]�]` +�]] ˘]
]` - n]) +�] -�]
 k] +`
^&	] ı a]^˝]� a]
]` ı] at+˘] �]4D RU �]+ t] +� œ]
�]�]`+` �]] “/ ^�]
 k] - n]) 0	+ œ]	 k] +�]� k]
^�]	]˝]` � ` ^� +�] 0	] k� �]+ t] �]]˝] ^&	]
#+ œ)D /�] k� �]]& +�] ) k]�] � ` ˝])(
^	]� 
] ı] kåD RV ˙]�] �]]/�] œ] 	 k] +�]] k)

-ˇ�]y SX
R Ü k]
] SXBSS

S a� ) RRBSV

S Ü k]
] SXBSTE SU

�������������������

-ˇ�]y SY
T Ü k]
] SXBSW

�������������������

g&�])] � q]�]y
R � g]� UBTYE TZ

S �]˝] R[BY

RYVV Ü k]^�]˝] œ] SXBUSQSYBRV



-]	 k] � ` �]�]) � a]	]`E ˝] k] � k] +�]� k] ^�]
]	 k]
-^ı]� a]�] k� �]]ä]]) ˝]� - n]) ˝]`	] �])]�]
˝]� -]4D �]]/�] œ] � k] k&�]˝ k] +` ı] n]
 a]�]
	 k] ı])� k]��]) � k] ˇ]	�]�]]& ^&�]] - n])
^+��]˝] ı]]�]`D R RW -]^�])� ]) ˙]�]
+�] ) k]�] ı] at+˘ k]E ˝] k] ı] n]
 a]�] � k] - k� 
 k] )+	 k]
� ` /˙]]ä]˝] ^�]
]` - n]) 0�] ı]) ı]+)] k&	 k]
k� ^
]4 4� � n]^	]� #+)]�]] �]�]]D
RX ˝]`	] ^&	] �]]& 0�]	 k] �] g+^&�] œ] k�

�]]�] -]&^�]�] œ] � k] -ı]	 k] �]+ t] � a]
]]�]]D
˙]�] � k] /� ¹] a+4E ˝] k] �]+ 0	]� k] � +	 k]

]�]]E r�]]/�] k]E � Ÿ]	 k] -ı]	 k] 
] k]�] œ] �]]
-ı]	 k] ı a])�] œ] k� )`^˝]O^)�]]ä] œ] k� ^�]
]](
a� ! 	]+™ ^� �]]D S ^( ) �]` � a]� k] �]Î O

�]
 k]�] � œ] n� &` �]	]]� ) ) k]^�]�] œ] k� +]˛]
�] Ÿ]ı] ^&�]] �]�]]D T RY 0	+ œ]	 k] �]]�]
 k]
� ` ˙] t]˘] � )	 k] k� �]]& U � a]� k] ! k]å k&	]]
˘]]+] �] œ]^� � a]� k] �] n]˝] � ` �]ä]] k&	 k] k�
^
]4 0	 œ+ � k] k) ^�]
]]( � k] “/ �]� g]˝] 	]+™
^�]
]]D V RZ �]�]) ˙]�] �] g+^&�] œ] 	 k] 4˝]O
)]ä] ˙]˝]]�]]E ˝] k] � a]� k] �]˙]� g])	] �]î]]" � k]
( ^)�]]& � )	]` ı]å`E W 
 k]^� 	] � k])] /)]&]
�]+ 	]+™ ˛]] ^� -ı]	]` ˙]]^˝] ı]) � k] “/
& k]�] 
]�]] t1 D S[ /�]`^
]4 � Ÿ]	 k] ˝ a]� œ+
� a]
]]	 k] - n]) ˝ a]�]� k] �]]˝] � )	 k] � ` ^�]	]˝]`
� ` ˛]`E �] œ]^� /�])]4
] � k] ^˙]�]� `
-]�]] ˛]` 0�]� ` �]˙]+ � k] � Ÿ] /	] ä o]˙]`) œ] � œ]
˙]� å] a+-] gt+Ds X SR 0	+ œ]	 k] ı] n]
 a]�]
� k] � +]E r+� œ] ˝ k] k) �]] k) � œ] 	] ˝] k] �] g+^&�]] � k]
^˘]^¹�] t] ^�]
]` Ÿ+E 	] +` �]+ t] � k] -]4 ^� �]`
�] g+&` �]] “/ 	 k] ˝ k] k) �]] k) � œ] �]�]) &` �]] a� !
� a])] � +]D SS �]�]) +� œ] 
]�]˝]] n+ ^�
˙] k] �]` ˝ k] k) ^�]˘]]) Ÿ+ � k] ˝ a]�]` � k] � a]	]	]] �]+`
+ k]�]]E �] œ]^� ˙]+ t] ˝]� +� œ] /�] � a]" k�
�]] k) � œ] �]]
 g]�] a+-] n+E Y �]�] ˙]�]+ 
] k]�]
/�] k� ^�]
]]( +` �]]˝] � )˝ k] Ÿ+Ds Z

ST 0	+ œ]	 k] 0�] k� �]]˛] 4� ^&	] ˝]�]
^� �]] - n]) 0�] k� #+)	 k] � ` ˙]�]+ ı])

�]])` ˝]]&]& � œ] /� ¹] a+4D ı] n]
 a]�] 	 k]
� a]�]+ � k] �]]�] ˝]� 0	 œ+ ı])� k]��]) k� )]˙]
k� �]] k) � œ] -˘!` ˝])+ �]�]]+` &` - n])

�]�]�]]˝]] )+]D �]+ � g]�]] k� � ]	 g]	] R - n])
�]^�]��]�]˝]]- œ] � ` ^� ˝]]�] œ] � k] �]`� a] k�
�]] k) � œ] &
]`
 œ] k&� ) 0	 œ+ � ]�]
] � )˝]]
)+]D S SU 0	]� œ] � k] a� ! 
] k]�] œ] 	 k] 0�]� `
�]]˝] œ] ı]) �]� `	] ^� �]] �]�]) g&�]) œ] 	 k]
	]+™D SV 0	] k� �]`˘] �]˝]� k]& + k] �]�]]
/�]^
]4 � k] �]+ t] � k] ˙]]	 k] 
]� k]D ˝]�] ı] n]
 a]�]
	 k] 0	]� k] 4� - n]) �]]˝] � +`E

rı]^�]¾] �]_˝] 	 k] �]^�]��]�]˝]] �]�]]O
�]]+ k� ä]^)4 ˝ a]�+] k) ı a])�] œ] � k]
^�]
] a� 
] �]+` � +] ˛]]E SW F˙]]� ) /	]

] k]�] œ] � k] � +E r˝ a]�] 
] k]�] � a]	] k]� k] �]�])
� a]	]˝ k] a+4 �]` ^�]
] a� 
] 	]+™ �]�]�] k]� k]D
- n]) k&�] k]� k] �]�]) k&�]˝ k] a+4 �]` ^�]
]O
a� 
] 	]+™ k&�] ı]]- k]� k]D T SX �] œ]^�

/	] 
] k]�] œ] � ] �]	] � a]		] + k] ˘ a]� ] n+D � k]
-ı]	 k] � ]	] œ] � k] � a]	]˝ k] ˝] k] Ÿ+E �]�]) a� !
� )˝ k] 	]+™D 0	+ œ]	 k] -ı]	]` - t]� œ] � gt]& 
]`
Ÿ+ ˝]]^� 	] � k] � �]` -ı]	]` - t]�] œ] � k]
k&� œ]E 	] -ı]	 k] � ]	] œ] � k] � a]	 œ] - n]) 	] � �]`

0	]� ] �]	] /� k] �]�]� k] - n]) 	] � k] ı]
]"O
� ) 
] n]" -] t4 - n]) � Ÿ] 0	 œ+ ˘ o]�]] � tÎ DsG U

SY /�]^
]4 ˝ a]�] ˙]]	] 
] k] ^� ı])� k]��])
� ` ˝])( � k] ^�]
]	 k]�]]
 k] /�] 0Ã]) � ]
� o] k&�]E � n])O�] g+^&�] œ] k� ı]]�] � k]˙]] �]�]] n+ V

- n]) � k] /� k] ä]Î ) � a]	 œ]� k]Ds W SZ �P
T[ ı] n]
 a]�] ı g] k) & k] �]]
] ˝]� ^� )]4 k�

�]� ]	] � œ] )+] X - n]) ^˙]˝]	 k] �]` 
] k]�] 0�] k�
�]+ t] -]˝ k] 0	]� ] �]+ ı�]]) � k] ��]]�]˝]
� )˝]] )+]D TR �]+ 0	]� k] ı])� k]��]) k�
)]˙] � ] Ü]˘]]) � )˝]] - n]) Ü]� a] �]`� a]
�]�]`+ k� �]] k) � œ] � k]^�]�]� � - n]) ^�]	]]
^� �]` Í � ]�]" k� ^�]�]]˝]] )+]D Y

SYBSZ �-^˝]y � T k&� œ]D SYBTR � �]]
r^	]$) + k]� )Ds

-ˇ�]y SY
R S a� ) RBTE U

S Ü k]
] SUBRRE RS
Ü k]
] SVBY

T Ü k]
] SRBTT

U Ü k]
] SUBR[

V Ü k]
] STBSWE SZ
Ü k]
] SVBSUE SV
Ü k]
] SWBTRE TS

W Ü k]
] SVBRRE RS

X Ü k]
] STBW
Ü k]
] SWBW
/( WBRZE S[
S˝]` RBRW

Y Ü k]
] SUBRU

Z � g]� SBTU
� g]+ RVBRZ

�������������������

g&�])] � q]�]y
R � g]+ VBUW

S Ü k]
] RXBSE T
Ü k]
] SWBSSE ST

T ) k]�] RRBY

U �]�] WBZE R[
�]˝] RTBRUE RV

V � g]� TBUE W
Ü k]
] RTBUVE UW
Ü k]
] SSBSR
) k]�] RRBRR

W �]˙] WXBS
�]˙] ZYBT
�]�] RRBR[

X Ü k]
] SYBRW

Y /( WBRZ

Ü k]^�]˝] œ] SYBRWOTR RYVW



) k]^�]�] œ]
k� �]]�] ^˘]¹`

�]]) o]�]

R �]�]�� ]) LROXM

ı] n]� a]�] � k] ) k]�] ˙]]�]] ˘]]+] LYORVM

� k]� ˙]�] -ı]� k] ^�]��]]�] � k] •ä]&]
) k+	]] LRWE RXM


]_�˝]+`�] œ] k� ı]]�] � k] “/ �]+]�]] �]+™ LRYOTSM

ı])� k]��]) k� 	 a]] � �]_�" � œ] ^&�]˝ k] Ÿ+ LS[M

S �]+ �] g+^&�] œ] - n]) 	 n])O�] g+^&�] œ] � ] ��]]�]
� )˝]] n+ LRORWM

ä]�]`) n� � k] � ]�] � )˝]] n+ LRUE RVM

�] g+&` - n]) � g]�]] � ] � ]� g]�] LRXOSUM

^&�] � ] �]˝]�]] LSVOSZM

T rı])� k]��]) +) +]�] � œ] �]˘˘]] �]]^�]˝]
+ k]˝]] n+s LROYM

�] g+&`E 	 n])O�] g+&` �]�] ı]]ı] k� -ˇ]`�] LZOS[M

^�]��]]�] k� ä]^)4 � k]� #+)˝ k] Ÿ+ LSROTRM

ı])� k]��]) k� �]]�]&]) 	 a]] ^&�]]� k] � œ] �]�]
�]]� ]�] LSTM

U -ì]]+�] ^�]��]]�] � ` �]˙]+ � k] � k]�
#+)] LRORSM

�]+ ^�]��]]�] � )� k]�]]�] œ] � ] ^ı]˝]] n+ LRRM

^�]��]]�] � ` �]˙]+ � k] �]]&] ^� �]] 	]�]] LRTOSVM

V �]�]`+ k� ä]^)4 ı])� k]��]) k� �]]˛]
� a]�]+ LRORRM

-]&�] � k] �] n]˝] ^�]�]`E �]�]`+ � k] ˙]`�]�] LRSOSRM

ı]]ı] - n]) �] n]˝] �]�] o/�]]�] œ] � œ] n( �] 	]�]` LRSM

4� � k]� � ]�] LRYM

W �]�]`+ � œ] �]ı]^˝]��]] � k]� ) �]�]` •ä]&	]` LRORRM

ı]]ı] � k] -ı]� k] �])`) � œ] )]˙] �]˝] � )� k]
& k] LRSORUM

ı]]ı] k� 	 a]�]]�] ı])� k]��]) k� &]�] �]� k] LRVOSTM

ı]]ı] � ` �]ä] g&)` �] n]˝]C ı])� k]��]) � ]
˝] k]+( ] •ä]&	]` LSTM

X � ]� g]�] � k] g!"� k] k� �]] k) � œ] ^�]�]]�] LROWM

� ]� g]�] � k] ı]]ı] ä]]^+) a+-] LXORSM

ı]]ı] k� �]]˛] �]å] “/ LRTOSVM

Y ı]^�]¾] �]_�˝] k� ä]^)4 ˙]`�]�] - n])
-]ä]]&` LRORRM

ı]^�]¾] �]_�˝] k� ä]^)4 	] k]& ^�]4
˙]]˝ k] Ÿ+ LRSORXM

� �]_�" ı])� k]��]) k� �]˘˘ k] + k]� k] � ` -]ä]]&` k�
o/˝]ä]]) � œ] LRYOSVM

Fı]^�]¾] �]_�˝] +�]] k) ^�]4 ^�]�]˝]`
� )˝]` n+G LSWE SXM

ı])� k]��]) � k] ı]+� k] � k] ˝]�] ^� �]] LSYOT[M

ı])� k]��]) k� ı�]]) � ` �]&& � k] ˙]`˝] LTROTZM

Z ı n]&]/�]` /�])]4�] k� ^�]4 ı] n]� a]�] � ]
a&�] LROVM

-ì]]+�] k� -�]�]` � o]�]˙] LWORTM

ı])� k]��]) � ` ı]� o]& ı]) �]�]]�] �]+™ 0#]�]] ˙]]
�]� ˝]] LRUOSWM

© k]ˇ] - n]) &�]] k� �])˝]�] LSSE STM

� a]¹`O
]) �] k]	] +` 0Ã]) ı]] t4	 k] LSXOSZM

/�])]4�] � k] # k]� ) �]]�]` LT[OTTM

R[ ı])� k]��]) � ` �]ä]) � œ] � k]� n� � k] #+ œ) LRORVM

�]�] k� �]]�]� k] k4�]]�] LR[M

�]+ k]�]] � k] ı a]� ])� k] � k] 0Ã]) ^�]� k]	]] LRTM

Ü]˘]])� œ] k� ı] t]�] � ao]&) LRVM

� a]�]�]�])` ��]`� ]) �]+™ � ` LRWOSRM

RR �]
]` /�])]4�]` �]+™ a#� )]4 	]4 LRORWM

˙ n]˝ g]�] k� ı k]å � ` ^�]�]]�] LRXOTSM

ı])� k]��]) � ` � a]^Ã � ` 	]+)] “/ LTTOTWM

RS �])`) � ] ˙]`^�]˝] �]^�]&]�] ˘]æ]- k] LRE SM

�])`) 4� E �])&]�] -� k]� LTOYM

�]�]`+` ˙]`�]�] k� �]] k) � œ] �]�]]+ LZOSRM

RYVX



) k]^�]�] œ] �]]) o]�]QRBRT RYVY

R � Ÿ] ı] n]� a]�]E ˙] k] �]`� a] �]�]`+ � ] 4�
&]�] gt+E ˝ a]� œ+ �]+ ^˘]¹` ^�]�] )+] gt+D

� a]	 k] Ü k]^
]˝] + k]� k] � ] � a]�]]]] ^�]�]] n+ - n])
ı])� k]�]) � ` � a]�]�]�])` � a]�]]� k] k� ^�]4
#+)]�]] �]�]] n+D R S /�] � a]�]�]�])`
� ] ]]&] ı])� k]�]) � k] ı]+� k] � k] -ı]� k]
�]^]
�]]�˝]]- œ] k� ä]^)4 ı]^]¾] �]]�¾] � œ]
^� �]] ˛]]D T �]+ � a]�]�]�])` 0�] k� � k] k"
k� �]] k) � œ] n+D ]+ &]^]& k�  o]�]� S � k]
o/�]]�] k� Î ı] � œ] -]�]]D U �]�]) ˙]�]

0� k] ı]^]¾] �]_�˝] � ` ˝]]� ˝] � k] �] k) a+- œ]
� œ] � k] •ä]&] ^� �]] �]�]]E T ˝] k] ]+ ı])O
� k]�]) � ] � k]"] U #+)]D ]+` +�]])] Ü]� a]
�]`� a] �]�]`+ n+D V 0�]` k� ä]^)4 +�]� k]
�]+]O �� ı]] - n]) Ü k]^
]˝] + k]� k] � ` ^ä]�� k]&])`
ı]]�]` V ˝]]^� �]�] )]
 �" ^]�]]�] � œ) W

- n]) 0�]� ` -]�]] �]]� œ] ^˙]�]� k] 0�] k�
�]]�] � ` �]^+�]] + k]D W ˝ a]�] �]` /�]
)]
 �" œ] � œ] � k] + k]E ^˙]� œ+ �]`� a] �]�]`+
� ] + k]� k] k� ^�]4 � a]�]]�]] �]�]] n+D X � Ÿ]
ı] n]� a]�] �]+ ^˘]¹` ) k]�] � œ] )+� k]]]� k] ˝ a]�]
�]�]� k] ^�]�] )+] gt+E ˙] k] ı])� k]�]) k�
ı�]] k) + k] - n]) ı]^]¾] ˙]�] + k]� k] k� ^�]4
� a]�]]4 �]4 + k]B

RBT ��]]yE r�]`˙]Ds

+�]] k) ^ı]˝]] �]]�]` ı])� k]�]) � ` ˝])(
� k] - n]) Ü]� a] �]`� a] �]�]`+ � ` ˝])( � k] ˝ a]� œ+
�]+]O �� ı]] - n]) �] o]^˝] ^�]� k]D

Y �]�]� k] ı]+� k] � Ÿ] �]`� a] �]�]`+ k�
ä]^)4 ˝ a]�] �]�] k� �]] k) � œ] -ı]� k] ı])� k]�])
� ] ˇ]��]]]& � )˝]] gt+E ��] œ]^� ˝ a]�+] k)
^]�]]�] � ` ˘]˘] “] �]])` a&^�]�]] � œ] + k] )+`
n+D Z ı])� k]�])E ^˙]�]� ` ı]^]¾] � k]]] � Ÿ]

0�] k� � k] k" � ` � a]�]�]�])` � a]�]]˝ k] a+4 ˙]`O
˙]]�] � k] � )˝]] gt+E ]+` � k])] �]]]+ n+ ^�
n� � k] � Ÿ] +� k]�]] -ı]�]` Ü]]˛ “]�]]- œ] � œ] ˝ a]� œ+

�]]& � )˝]] gt+ R R[ - n]) ^�]�]˝]` � )˝]]
gt+ ^� -�]) 0�]� ` /˘!] + k]E ˝] k] � �]O� k]O

� �] -�] ^� �]` ˝])+ � Ÿ] ˝ a]�+] k) ı]]�] -]
�] gt� D RR ��] œ]^� � Ÿ] ˝ a]�]� k] ^�]�]� k] k�
^�]4 ˝])�] )+] gt+ ˝]]^� ˝ a]� œ+ ı])� k]�])
� ` ˝])( � k] � k] “/ -]�]`
]� gt& ^˙]�]� k] ˝ a]�]
�]ä]� g]˝] + k] �]� k]D RS �]] � gt] � gt+ ^� � Ÿ]
- n]) ˝ a]�] -ı]� k]O-ı]� k] ^]�]]�] k� ä]^)4
4� O g&�] k) � ] + n]�]�]] �]æ] �] œ� D S

RT �]�]) �]]/�] k]E � Ÿ] �]+™ ˘]]+˝]] ^�
˝ a]�] /�] �]]˝] � k] -�]˙]]�] )+ k] ^� � Ÿ]� k]
˝ a]�+] k) ı]]�] -]� k] � ` � “/ �]]) � k]^�]�]
� ` ˝]]^� ˙ n]� k] � Ÿ]� k] �]]� ` � n])O�] g+&` )]
 �" œ]

RBRR � �]] r˝] k]+( ]Ds

RT -^ˇ]� ]^)�] œ] k� -ˇ]`�] )+�]] LROXM

� ) ˘ a]� ]�]] LWE XM

ı�]]) � )�]] � ]� g]�] �]]�]�]] n+ LYOR[M

k4� k] ˘]�] k] ˙ n]� k] ^&�] � œ] �] k]
]] k&˝]] n+ LRRORUM

RU 4� O g&�] k) � k] & k]�]` �]˝] #+)]- k] LRORSM

g&�]) œ] � k] # k]� ) �]˝] ^�]�]]- k] LRTORYM

�] o]^˝] - n]) 4� ˝]] � ]�]�] � ) k] LRZOSTM

RV 4� O g&�] k) � k] -ı]�]]- k] ˙ n]� k] �]�]`+ � k]
-ı]�]]�]] LRORTM

ı] n]� a]�]E )]� �" œ] � ] � k]�]� LRUOSRM

ı] n]� a]�] k� �]( ) � ` �] k]˙]�]] LSSOTTM

RW ı] n]� a]�] ( `� k] �]]�] � ` �]+�] k� �]] k) � œ]
�]˝]]˝]] n+ LRE SM

) k]�] k� �]�]`^+�] œ] � k] �]�]�� ]) LTORWM

g( " $]�]� k]�]]�] œ] k� �]] k) � œ] ˘ k]˝]]�]�]` LRXOS[M

ı] n]� a]�] k� �]+� —�]�] œ] � ] �]�]�� ]) LSROSUM

ı]^�]¾] )+��] -�] ä]]^+) a+-] LSVOSXM

-ˇ�]y R
R Ü k]�] ZBRRE RV

S S�]�] XBYE RS
� g]� RBTS
S˝]` SBY

T Ü k]�] RTBTT

U 
]˙] SBX
/ì] RBV

V R˝]` SBX

W Ü k]�] RVBRU
	]�] SBX

�������������������

g&�])] � q]�]y
R R^˛] TBR[

S˝]` RBT

S R^˛] VBRR
/ì] R[BSV



RYVZ ) k]^�]�] œ] RBRUOSZ
� œ] -˘ k! �]˝]`˙ k] ı]]4 Ÿ+E  n]� k] +` ˝ a]�+] k)
�]`˘] �]` ı]] t1 D �]�]) -�] ˝]� � a]	 k] ) k]� ]
�]�]] n+D RU � Ÿ] � g]�]]^�]�] œ] - n]) � n])O
� g]�]]^�]�] œ]E � a]^Ã�]]�] œ] - n]) � g]�] �]E & k]�] œ] � ]
� ä “]&]) gt+D RV /�]^�]4 ˝ a]�] ˙] k] ]+ t]
) k]�] � œ] + k]E � Ÿ] ˝ a]� œ+ �]` � a]�]�]�])`
� a]�]]� k] k� ^�]4 � k]˝]]�] gt+D R RW � a]	 k]
� a]�]�]�])` � a]�]]� k] � œ] � k] “/ �]� “] �]+� g]�]
�]+™ + k]˝]`D S &)-�]�] �]+ ^]�]]�]
� )� k]]]� k] +) ^� �]` k� 0Ã]) k� ^�]4
ı])� k]�]) � ` �]_�˝] n+E T ı]+� k] �] g+O
^&�] œ] k� ^�]4E U ^( ) � g]�]]^�]�] œ] k� ^�]4D V

RX ��] œ]^� ^]�]]�] � )� k]]]�] œ] ı]) /�]
� a]�]�]�])` k� ä]^)4 ı])� k]�]) � ` � k]� `
ä]]^+) + k]˝]` n+ - n]) /�]� k] 0�]� ] ^]�]]�]
�]ä]� g]˝] + k]˝]] n+E W # `� ˙ n]�]] ^�]�]] n+E
r� k]^� �] ˙] k] � k]� n+E ]+ -ı]� k] ^]�]]�] � k]
•ä]&] ) k+�]]Ds X

RY ˙] k] �]_�˝]+`�] - n]) � a] k) �] k]�]
�]�]˝] ˝])` k� -ı]�]]� ) �]˘˘]] “/ � k] &�]]
) k+ Ÿ+E Y 0�] �]�] ı]) �]� “] � k] ı])� k]�]) � ]
© k]ˇ] Z Ü]� " + k] )+] n+D RZ /�]^�]4
^� ı])� k]�]) k� �]] k) � œ] ˙] k] a� ! ˙]]�]]
˙]] �]� ˝]] n+ ]+ 0�] k� �]`˘] �]](
ä]]^+) n+E ��] œ]^� ı])� k]�]) � k] 0�] ı])
ä]]^+) � ) ^&�]] n+D R[ S[ 0�] k� -�]O
k&� k] � a]�] a&^�]�]] � ` )˘]�]] k� ]�˝] � k]

�]]( ^&�]]�]` k&˝ k] Ÿ+ �]]�]` �]+ ^�
0�] k� ı]]�] -� o]˝] �]_�˝] n+ RR - n]) �]˘]O
� a]˘] ]+` ı])� k]�]) n+D RS � k] � a]�] 0�]� `
�]�]]�]` ˘]`ä] œ] � k] k&�]� ) -˘!` ˝])+
�]�]	 k] ˙]] �]� ˝ k] Ÿ+E RT /�]^�]4 0�] k� ı]]�]
ı])� k]�]) ı]) ^]�]]�] �] � )� k] � ] � k] “/
�]+]�]] �]+™ �]˘]˝]]D SR ��] œ]^�  k] ı])O
� k]�]) � k] ˙]]�]˝ k] ˝] k] ˛ k]E ^( ) �]` 0�+ œ]� k]
0�]� `  n]�]` �]å] “/ �] � ` ˙ n]�]` � )�]`
˘]]^+4E �] +` 0�]� ] ˇ]��]]]& ^� �]]E
�]_�� �] k]�]�]` - n]) � g]� “]˝]] � k] �])` �]]˝ œ]

�] k]˘]� k] �]� k] - n]) 0�]� ] ^�]� a“]^Ã �]�] o-ˇ]O
� ]) � k] �]) �]�]]D R SS  k] &]]] � )˝ k]
˛ k] ^�  k] � a]^Ã�]]�] Ÿ+ �]�])  k] � g]� “]
^�]� � k] ST - n]) 0�+ œ]� k] -�]�]) ı])O
� k]�]) � ` �]^+�]] � )� k] k� �]˙]]�]E �]�])
o/�]]�] - n]) ı]^�]�] œ] - n]) ˘]])Oı n]) œ]]]� k]

˙]`] œ] - n]) œ)�]� k]]]� k] ˙ o]˝ a]- œ] � ` � g])˝] œ]
� ` �]^+�]] � `D S

SU /�]^�]4 ı])� k]�]) � k] 0�] k� ^&�]
� ` � a])` /˘!]- œ] k� � a]˝]]^�]� 0� œ+
-� a]Ã � ]�] � )� k] k� ^�]4 ! k]å ^&�]]
˝]]^�  k] -ı]� k] +` �])`) � ] -�]]&)
� œ)D SV 0�+ œ]� k] ı])� k]�]) � ` �]˘˘]] “/
k� �]&� k] 	 g]# ı]) �]� `�] ^� �]] - n])

� �]_
"� ˝] “] k� �]˙]]�] 0�]� ` � �]_
" � `
�]_�˝] - n]) ı g]˙]] � `D 0�] � �]_
"� ˝] “]
� ` �]&] ˝]])`( + k]D -]�]`�]D SW ı])O
� k]�]) � k] 0�] �] k]�] œ] � k] ! k]å ^&�]] ^�
 k] � k]� ]� g] + k]� ) -ı]�]` ]]�]�]] ı g])` � œ) T

��] œ]^� 0�]� ` - n])˝ œ] �]]�]]^]� �] n]�]O
� o]� o]ˇ] ! k]å� ) -�]]�]]^]� �] n]�]O� o]� o]ˇ]
)�]� k] �]�]™D U SX 0�]` ˝])+ -]&^�]�] œ]
� k] �]` - n])˝] œ] k� �]]˛] �]]�]]^]� �] n]�]O
� o]� o]ˇ] )�]�]] ! k]å ^&�]] - n]) -]&�]`
-]ı]�] � œ] 4� O g&�] k) k� ^�]4 � ]�]O]]�]�]]
� k] ˙]�]� k] �]� k]D -]&^�]�] œ] � k] -]&^�]�] œ] k�
�]]˛] -��]`�] � ]�] ^� 4 V - n]) -ı]�]`
� )˝ g]˝] œ] � ] ı g])]Oı g])] o-˙]]�] � a]�]˝]]D� W

SY 0�] �] k]�] œ] � k] ı])� k]�]) � k]
˙]]�]�]] �]+` �]+™ �]�]]D� /�]^�]4 ı])O
� k]�]) � k] �]` 0� œ+ 0�]� ` í]
" ^&�]]�]`
+]�]˝] ı]) ! k]å ^&�]] ^�  k] �]�]˝] � ]�]
� œ)D X SZ 0�]� œ] +) ˝])+ � ] ı]]ı]E Y

a&
"˝]]E �]]�]˘] Z - n]) � a])] “/ g� "O g� "� )
�])` n+ - n])  k] “/
�] “]E R[ +˝�]]E RR 	]�] kå

RBSX � �]] r�]&�]] ı]] ˘ a] k� Ds RBSY � �]]
r�]+ � o]ä g]) �]+™ ˛]] ^� ı])� k]��]) k� �]] k) � œ]
�]+` �]]�] � œ]Ds

-ˇ�]y R
R Ü k]�] RZBSR

S �]) YBTY
S˝]` RBY

T /ì] RRBW

U Ü k]�] TBSVE SW

V Ü k]�] RYBVE W

W � g]+ TBTW
) k]�] TBSRE SS

X +�] SBU
	]�] TBRR
/ì] R[BTY

Y ) k]�] RBSV

Z ) k]�] SBV
/( VBW

R[ 
]˙] RZBR
Ü k]�] RUBRX

RR ^�]� “] R[BRS

RS 
]˙] R[TBRZ
^�]� “] R[BR[
Ü]� RVBT

RT �]�] U[BSW
Ü]� UBRR

�������������������

g&�])] � q]�]y
R 0˝] WBV

S ^�]� “] SBRR
Ü k]�] RXBSZ

T 	]�] VBRZ
R^˛] UBUE V

U �] g+ X

V 0˝] RZBV
� n]�] RYBSS
� n]�] S[BRT
R a� ) WBZE R[

W 	]�] WBX

X 	]�] VBRZOSR

Y Rı]˝] UBT

Z ��] VBSR

R[ ˝]`˝] TBT

RR R� g]+ TBRV



) k]^�]�] œ] RBT[QSBRW RYW[
- n]) !�] R � )˝ k] Ÿ+ - n]) g&�]) œ] � ]
� a])] ˘]]+˝ k] Ÿ+D S  k] ˘ a]�]�]` �]�]]� k]]]� k]E�
T[ ı]`# ı]` k! �]&�]]�] � )� k]]]� k]E T ı])O
� k]�]) � k] �]( )˝] � )� k]]]� k]E � a]�˝]]�]E
�]� o]$`E � k]�]` �]])� k]]]� k]E � a])` �]]˝ œ] �]æ� k]O
]]� k]E �]]˝]]O^ı]˝]] � ` �]]˝] �] �]]�]� k]]]� k]E U

TR �]�]	] �] )�]� k]]]� k]E V -ı]� k] ]] k& � k]
� a]� )� k]]]� k]E �]�]]] �] )�]� k]]]� k] - n]) � k]O
)+�] Ÿ+D TS  k] ı])� k]�]) k� /�] �] k)
-] k&�] � k] -˘!` ˝])+ ˙]]�]˝ k] Ÿ+ ^� ˙] k]
�] k]�] k4� k] � ]�] œ] � œ] �]� k] )+˝ k] Ÿ+  k] �] n]˝] � `
�]ä]] k� �]]�]� Ÿ+D W ^( ) �]`  k] �] ^�] “(
� a]& k4� k] � ]�] œ] � œ] �]� k] )+˝ k] Ÿ+ �]_�� k4� k]
� ]�] � )� k]]]�] œ] � k] �]+` #+)]˝ k] �]` Ÿ+D

S - k) & k]
] �]�]]� k]]]� k]E ˝ g] ˘]] k+ ˙] k] �]`
+ k]E X -�]) ˝ g] g&�] k) ı]) & k]
] �]�]]˝]]

n+E ˝] k] ˝ g] � a]& � k] �]` �]+` �]+™ #+)]
�]� ˝]]D ˙]�] ˝ g] g&�] k) � k] & k]
]` #+)]˝]]
n+E ˝] k] � a]& �]` �]ä]] k� �]]�]� #+)O

˝]] n+E ��] œ]^� ˝ g] ^˙]�] � ]�] œ] k� ^�]4 g&�] k)
� k] & k]
]` #+)]˝]] n+E � a]& �]` ]+` � ]�]
� )˝]] )+˝]] n+D Y S +�] ˙]]�]˝ k] Ÿ+ ^�
ı])� k]�]) � ] ��]]�] �]˘˘]] n+ - n]) ˙] k] /�]
� ]�] œ] � œ] �]� k] )+˝ k] Ÿ+E ]+ 0� œ+ �]ä]] k&�]]D

T � k]^� �] k+ o/�]]�]E ˝ g] ˙] k] k4� k] � ]�]
� )� k]]]�] œ] � k] & k]
]` #+)]˝]] n+ �]�]) � a]&
/�+™ � ]�] œ] � œ] �]�]] )+˝]] n+E ��]] ˝ g] �]+
�] k]˘] � n]# ] n+ ^� ˝ g] ı])� k]�]) � k] �]ä]] ı]]� k]
� k] �]˘] ˙]]4�]]H U ��]] ˝ g] ı])� k]�]) � `
�� ı]] Z - n]) 0�] k� �])&]�˝] � )� k] R[ - n])

�]ì] � k] ı k]�] -]� k] k� � a]�] � k] RR ˝ a]˘! �]�]	]
)+] n+H ��]] ˝ g] �]+™ ˙]]�]˝]] ^� ı])O
� k]�]) ˝ a]	] ı]) �� ı]] � ) k� ˝ a]	 k] ı]�˘]]O
˝]]ı] � ` ˝])( � k] ˙]]� k] � ` � k]^�]�] � )
)+] n+H RS V �]�]) ˝ g] %`# + k] ˘ a]� ] n+
- n]) ˝ k])] ^&�] ı]�˘]]˝]]ı] � )� k] � k] ˝ n]�]])
�]+™D /�] ˝])+ ˝ g] ı])� k]�]) k� © k]ˇ]

RBSZ � �]] r	]ı]�]ı] � )� k]�]]� k]Ds

k� 0�] ^&�] k� ^�]4 © k]ˇ] ˙]�]] � ) )+]
n+E ˙]�] ]+ -ı]� k] � k]� �˝]) œ] k� � a]˝]]^�]�

��]]�] � k)�]]D R W ]+ + k)� � k] 0�] k�
� ]�] œ] k� ^+�]]�] � k] �]&�]] k&�]]D S X ˙] k]
ˇ]`)˙] ˇ])˝ k] a+4 �]� k] � ]�] � œ] �]� k] )+˝ k] Ÿ+
˝]]^� �]^+�]]E -]&) - n]) -�]�])˝]] ı]]
�] œ� E T 0� œ+ ]+ +� k]�]] � ` •ä]&�]` k&�]]D
Y �]�]) ˙] k] 	]�]å]� g] Ÿ+ - n]) �]˘˘]] “/ � k]
�]]�]� k] k� �]˙]]�] a&
" � ]�] � )˝ k] Ÿ+E 0�]
ı]) 0�]� ] © k]ˇ] - n]) � a]��]] �]å k� �]]D U

Z k4�]] +) o/�]]�] ˙] k] � a] k) � ]�] œ] � œ] �]�]]
)+˝]] n+E 0�] ı]) � o]� " - n]) � a]�]`�]˝ œ]
-] t4�]`D ı]+� k] �] g+^&�] œ] ı]) - n]) ^( )
� n])O�] g+^&�] œ] ı]) �]`D R[ �]�]) +) ]+
o/�]]�] ˙] k] -˘ k! � ]�] � )˝]] n+E ı])� k]�])

0� k] �]^+�]]E -]&) - n]) �] o]^˝] k&�]]E ı]+� k]
�] g+^&�] œ] � k] V - n]) ^( ) � n])O�] g+^&�] œ] � k]
�]`D W RR /�]^�]4 ^� ı])� k]�]) � k]&O
�]]] �]+™ � )˝]]D X

RS  k] �]�]` ^˙]�+ œ]� k] ı])� k]�]) � ]
� ]� g]�] �] + k]˝ k] a+4 ı]]ı] ^� �]]E  k] ^�]�]]
� ]� g]�] k� +` ^�]" ˙]] t4� k]D Y �]�]) ^˙]�+ œ]� k]
� ]� g]�] k� -ˇ]`�] + k]˝ k] a+4 �]` ı]]ı] ^� �]]E
0�]� ] ��]]�] � ]� g]�] k� ^+�]]�] � k] + k]�]]D Z

RT ��] œ]^� ı])� k]�]) k� �]]�]� k] � ]� g]�]
� k] �]�] � a]�]� k]]]� k] �]+™E �]�]) � ]� g]�]
ı]) ˘]�]� k]]]� k] � k]� #+)]4 ˙]] t4� k]D R[

RU )]
 �" œ] k� �] k]�] œ] k� ı]]�] �]� k] +` ı])O
� k]�]) � ] � ]� g]�] �]+™ n+E RR ^( ) �]` ˙]�]
 k] -ı]� k] �]�]]] � k] 0� k] �]]�]˝ k] Ÿ+ ˝] k]
� ]� g]�] �] + k]˝ k] a+4 �]`  k] � ]� g]�] k� � a]˝]]O
^�]� ˘]�]˝ k] Ÿ+D RV  k] ^&�]]˝ k] Ÿ+ ^�
� ]� g]�] � ` �]]˝ œ] 0�] k� ^&�] œ] � œ] ^�]�]`
a+ “/ Ÿ+ - n]) 0�] k� �]]˛]O�]]˛] 0�]� ]

ä]�]`) �]` �]]]+` k&˝]] n+ - n]) 0�]� `
� a]& � ` �] k]˘] 0� œ+ �]] ˝] k] � � g])]]) #+O
)]˝]` n+ �]] � k]� � g])D RW k4�]] 0�] ^&�]
+ k]�]] ˙]�] ı])� k]�]) �]�]`+ �]`� a] k� ä]^)4
o/�]]�] œ] � ` ^!ı]` a+ “/ �]]˝] œ] � ] ��]]�]

-ˇ�]y R
R Rı]˝] SBR

S /( UBTR

T Rı]˝] SBR

U ��] SRBRYE SR

V ) k]�] RBSR

W Ü]� SRBY

�������������������

-ˇ�]y S
X ) k]�] SBZ

Y �]˝] XBV

Z ) k]�] RRBSS
/( RBX

R[ ) k]�] TBSV

RR �]�] T[BRY

RS Sı]˝] TBZ

�������������������

g&�])] � q]�]y
R S^˛] RBXE Y

Ü]� WBRWE RX
Ü]� RRBRY

S 
]˙] WSBRS
�]`˝] SUBRS
�]˝] RWBSX

T R a� ) RVBVT
Ü]� S[BW

U ) k]�] RBRY
a� �] TBW

/ì] R[BSWE SX

V � g]+ UBSS
Ü k]�] RTBUVE UW

W Ü k]�] RVBRU

X ��] R[BRX
S/˝] RZBX
Ü k]�] R[BTUE TV

Y /( SBRS

Z ) k]�] TBRZ

R[ ��] T[BRU
�] k+ S[BRR
�]] g� RBSS

RR 
]˙] RUXBRZE
S[



RYWR ) k]^�]�] œ] SBRXQTBW
� k)�]] R - n]) �]+ ��]]�] 0�] � a]�]�]�])`
k� � a]˝]]^�]� ^� �]] ˙]]4�]] ˙] k] � Ÿ] � a]�]]

)+] gt+D
RX -�]) ˝ g] �] g+&` � +�]]˝]] n+ S - n])

˝ a]	 k] ı])� k]�]) k� � ]� g]�] ı]) �]) k]�]] n+
- n]) ˝ g] ı])� k]�]) k� �]]˛] -ı]� k] ^)�˝ k]
ı]) �] “] � )˝]] n+ RY - n]) ˙]]�]˝]] n+
^� 0�]� ` /˘!] ��]] n+ - n]) ˝ a]	 k] � ]� g]�]
^�]�]]�]] �]�]]� n+ ^˙]�] ]˙]+ � k] ˝ g] 0¢]�]O
� k]O0¢]�] �]]˝] œ] � ` �]�]	] )�]˝]] n+E T

RZ ˝ a]	 k] ı]�� ] �]� `�] n+ ^� ˝ g] o-ˇ] œ] � k]
)]+ ^&�]]� k]]]�]] - n]) o-ˇ]� ]) � œ] )+� k]O
]]�] œ] k� ^�]4 ) n]�]�]` n+E S[ ˝ g] � g]�] �] � k]
� a]ˇ]])� k]]]�]] - n]) �]]&]�] œ] � k] ^�]�]]� k]O
]]�]] � a]Í n+ - n]) � ]� g]�] � œ] ı]]4 ˙]]� k]O
]]� k] �]]�] - n]) �]˘˘]] “/ k� � a]^�]�]]&`
% t]˘ k] � ` �]�]	] )�]˝]] n+P SR ˝] k] ˝ g]
˙] k] g&�] k) � k] ^�]�]]˝]] n+E ��]] � a]& � k] �]+™
^�]�]]˝]]H U ��]] ˝ g] ˙] k] Ü]˘]]) � )˝]] n+ ^�
r˘] k])` �] � )�]]Es V � a]& ˘] k])` � )˝]] n+H
SS ˝ g] ˙] k] � +˝]] n+ ^� r�]^�]˘]]) � �]
� )�]]Es W ��]] ˝ g] � a]& k4�]] � )˝]] n+H ˝ g]
˙] k] � g]—˝]�] œ] � k] ^�]�] � )˝]] n+E ��]] ˝ g] � a]&
� o]^&) œ] � k] � g]"˝]] n+H ST ˝ g] ˙] k] � ]� g]�]
ı]) �]� o]$ � )˝]] n+E ��]] ˝ g] � a]& � ]� g]�]
k� ^�]�]]( ˙]]� ) ı])� k]�]) � ] -�]]O

&) � )˝]] n+H SU ��] œ]^� ^�]�]] n+E
r˝ a]�+])` ]˙]+ � k] )]
 �" œ] k� �]`˘] ı])� k]�])
k� �]]�] � ` �]&�]]�]` + k] )+` n+Ds X

SV ˝ k] k) ^�]4 �]˝]�]] Y ˝]�]` ( ]�] k&O
� o]& + k]�]] ˙]�] ˝ g] � ]� g]�] � k] �]]�]˝]] + k]D Z

� k]^� �] -�]) ˝ g] � ]� g]�] ˝] k]å˝]] n+E ˝] k]
˝ k])] �]˝]�]]E �]˝]�]] �] + k]� k] k� �])]�]) n+D
SW /�]^�]4 -�]) 4� o/�]]�]E �]˝]�]]O
)^+˝] + k]˝ k] a+4 R[ �]` � ]� g]�] � œ] �]˝]]�]`
ı])� k]�]) � ` �] t]� œ] ı g])` � )˝]] n+E ˝] k] ��]]

SBRY � �]] rä]�]]�]` ˝] n]) ı]) ^�]�]]�]] 	]�]]Ds
SBSS ��]�&]�]�]` k&� œ]D

0�]� ] �]˝]�]] �] + k]�]]E �]˝]�]] + k]� k] k�
�])]�]) �]+™ �]�]	]] ˙]]4�]]H R SX ]+
o/�]]�] ˙] k] �])`) � k] �]˝]�]])^+˝] n+ ]+

� ]� g]�] ı]) ˘]�]� ) ˝ a]	 k] & k]
]` #+)]˝]] n+E
��] œ]^� ˝ k] k) ı]]�] ^�]^�]˝] � ]� g]�] n+ - n])
˝ k])] �]˝]�]] a+-] n+ ^( ) �]` ˝ g] � ]� g]�]
ı]) �]+™ ˘]�]˝]]D SY ��] œ]^� �] g+&` ]+
�]+™ ˙] k] 1 ı]) � k] �] g+&` ^&�]˝]] n+E S �]
+` �]˝]�]] ]+ n+ ˙] k] �]]+) �])`) ı])
+ k]˝]] n+D T SZ �]�]) -�]�]` �] g+&` ]+
n+ ˙] k] o-&) � k] �] g+&` n+ U - n]) -�]�]`

�]˝]�]] ^�]^�]˝] � ]� g]�] k� ^+�]]�] � k] + k]� k]O
]]�]] �]˝]�]] �]+™ �]_�� ı]^]¾] �]_�˝]
k� ^+�]]�] � k] V + k]� k]]]�]] ^&�] � ] �]˝]�]]
n+D W k4�]] o/�]]�] �] k]�] œ] � k] �]+™ �]_�� ı])O

� k]�]) � k] ˝]])`( ı]]˝]] n+D X

T ˝] k] ^( ) 4� o/�]]�] � ] �] g+&` + k]�]]
��] œ] ( ]�] k&� o]& n+ �]] �]˝]� k] � ] ��]]

( ]�]&]H S �] a+˝] ( ]�] k& Ÿ+D ı]+�]] ˝] k]
�]+ ^� �] g+^&�] œ] � k] +` ı])� k]�]) k�
ı]^]¾] ]˘]�] ^&4 �]4 ˛ k]D Y T � k]^� �]
-�]) �] g+^&�] œ] � œ] � k] a� ! � k] ^]�]]�] �]+™
^� �]]E ˝] k] ��]] a+-]H ��]] 0�] k� ^]�]]�]
�] � )� k] � k] �]+ �]]^�]˝] + k]˝]] n+ ^� ı])O
� k]�]) ^]�]]�]�] k]��] �]+™ n+H U +)O
^�]ä] �]+™I ı])� k]�]) +) +]�] � œ] �]˘˘]]
�]]^�]˝] + k]˝]] n+E Z ˘]] k+ +) o/�]]�] 	 g]# ]
�]]^�]˝] + k]D R[ ˙ n]�]] ^� ^�]�]] �]` n+E
r˝]]^� ˝ g] ˙] k] �] k]�]˝]] n+ ]+ �]+` �]]^�]˝]
+ k] - n]) ˝ g] -ı]�]] � a]� &�]] ˙]`˝] ˙]]4Ds RR

V a� ! �] k]�] œ] � ] � +�]] n+ ^� +�] � a] k)
� ]�] � ) k� �]+ ^&�]] ) k+ Ÿ+ ^� ı])� k]�])
^� ˝]�]] � k]� n+D -�]) 0�]� ` �]]˝] �]+` n+
˝] k] ��]] ı])� k]�]) 0� œ+ �]ä]] k&� ) -��]]�]
�]+™ � ) )+]H L� Ÿ] 4� o/�]]�] k� �]ä]^)4
� k] �] k]�] )+] gt+DM W �]+™E ]+ -��]]�]
�]+™ � ) �]� ˝]]I -�]) k4�]] + k] ˝] k] ]+
ı g])` a&^�]�]] � ] ��]]�] n� � k] � k)�]]H RS

-ˇ�]y S
R � g]+ VBSS

Ü k]�] R[BUS
Rı]˝] UBV

S ) k]�] ZBW

T ��] UBY

U �]˝] STBSE T

V ^�]	 “] S[BRV

W ��] VBRY

X �]�] VSBV
�] k+ TWBS[

Y 0˝] RXBR[

Z R a� ) XBRZ
	]�] VBT

R[ /( SBRR

�������������������

g&�])] � q]�]y
R ) k]�] UBZE R[

S � g]+ YBTZ
Ü]� SBZ

T R a� ) XBRZ

U ) k]�] ZBW

V ) k]�] XBW

W ^�]� “] UBU
Ü k]�] XBVR
^( �] TBT

X � g]+ VBUU
R a� ) UBV

�������������������

-ˇ�]y T
Y ��] UBY


]˙] RUXBRZE
S[
Ü k]�] XBTY

Z �]�] VVBR[E RR
� g]+ YBSW
S˝]` SBRT

R[ ^	] STBRZ

]˙] RRWBRR

RR 
]˙] VRBU

RS 
]˙] ZBY

]˙] ZWBRT

]˙] ZYBZ
Ü k]�] RXBTR



) k]^�]�] œ] TBXOSW RYWS
X � k]^� �] -�]) � k] k) 	 g]# �] k]�]� k] � k]

�]+ �]]( ^&�]˝]] n+ ^� ı])� k]�]) ^� ˝]�]]
�]˘˘]] n+ - n]) 0�]� ` �]^+�]] + k]˝]` n+E
˝] k] ^( ) ı])� k]�]) � a]	 k] ��] œ] ı]]ı]` #+O
)]˝]] n+H Y ^( ) ˝] k] +�] �]` ��] œ] �] � œ+E
r˘]�] k] +�] � a])] “/ � œ) ^� �]�]] “/ ^�]� �]O
� ) �]]�]� k] -]4Es ˙ n]�]] ^� a� ! �] k]�] +�]
ı]) 	 g]# ] /�]ä]]�] �]�]]˝ k] Ÿ+ ^� +�] �]+`
^�]�]]˝ k] Ÿ+D k4� k] �] k]�] ��]]�] k� ^+�]]�] � k]
# `� �]ä]] ı]] t4� k]D R

Z ˝] k] ^( ) +�] ��]] � œ+H ��]] +�]
�] g+&` g&�]) œ] � k] �]æ� ) Ÿ+H +)^�]ä]
�]+™I ��] œ]^� +�] ı]+� k] +` �]+ �]]^�]˝]
� ) ˘ a] k� Ÿ+ � ^� �] g+&` - n]) � n])O�] g+&`
�]�]` ı]]ı] k� -ˇ]`�] Ÿ+D S R[ # `� ˙ n]�]]
^�]�]] n+E r� k] “/ �]` o/�]]�] � k]� �]+™E
4� �]` �]+™D T RR k4�]] � k] “/ �]+™ ˙] k]
ä])] �]` o-&Î �]` �]�]	] )�]˝]] + k]E k4�]]
� k] “/ �]+™ ˙] k] ı])� k]�]) � ` �] k]˙] � )˝]]
+ k]D RS �]�]` o/�]]�] �]+` )]+ � k] +"
�]4 Ÿ+D  k] �]�]O k� O�]�] � k]� ]) + k] �]4
Ÿ+D � k] “/ �]` �]�]] “/ �]+™ � )˝]]E 4�

�]` �]+™Ds U RT r0�]� ] �]�]] 4� � a]�]`
� ì] n+E  k] -ı]�]` ä]�]]�] � k] !�]˝ k] Ÿ+Ds V

r0�] k� + œ]# œ] k� ı]` k! �] t]ı] œ] � ] ä]+) n+Ds W

RU r0�]� ] � at]+ g&�]) œ] � k] � k]�]� k]]]�]`
� å]` �]]˝] œ] � k] �])] )+˝]] n+Ds X

RV r0�] k� ı n]) � g]�] �]+]� k] k� ^�]4 a( ˝]š
� )˝ k] Ÿ+Ds Y RW r g&�]) œ] � k] �])�]]&
� )�]] - n]) a&�] k&�]] +` 0�]� ] � ]�] n+
RX - n])  k] -�]�] � ` )]+ ı]) ˘]�]�]]
˙]]�]˝ k] +` �]+™Ds Z RY r0�]� ` - t]�] œ] � œ]
ı])� k]�]) � ] ä])] �]` $) �]+™Ds R[

RZ +�] ˙]]�]˝ k] Ÿ+ ^� � ]� g]�] � ` �]])`
�]]˝ œ] 0�]� k] � +` �]�]` Ÿ+ ˙] k] � ]� g]�] k�
-ˇ]`�] Ÿ+ ˝]]^� +) o/�]]�] � ] � at]+ � o]&
^� �]] ˙]] �] k� - n]) �]])` a&^�]�]] ı])O

TBZ ��]]yE r-]) k]ı] �]	]] ˘ a] k� Ÿ+Ds

� k]�]) � k] �]ä]] ı]]� k] k� �]]�]� #+ k)D R

S[ ��] œ]^� � ]� g]�] � œ] �]˝]]4 � ]�] œ] k�
-]ˇ]]) ı]) � k] “/ �]` o/�]]�] ı])� k]�]) k�
�]]�]� k] � k]� �]+™ #+) �]� ˝]]D S ]+ /�]O
^�]4 ^� ı]]ı] ��]] n+ /�]� ] �]+`O�]+`
�]]�] � ]� g]�] � )]˝]] n+D T

SR �]�]) -�] �]+ ä]]^+) ^� �]] �]�]]
n+ ^� � ]� g]�] � k] �]]� k] ^�]�]] 4�
o/�]]�] ı])� k]�]) � ` �]ä]) � œ] � k]�

#+) �]� ˝]] n+E U ˙ n]�]] � ]� g]�] - n])
�]^]
�]]�˝]]- œ] � ` ^� ˝]]� œ] �]` �]]]+`
k&˝]` Ÿ+D V SS + t]E �]`� a] �]�]`+ ı])

^]�]]�] � )� k] � k] 4� o/�]]�] ı])� k]�]) � `
�]ä]) � œ] � k]� #+) �]� ˝]] n+D ^]�]]�]
� )� k]]]� k] �]�]` o/�]]�] � k]� #+) �]� ˝ k]
Ÿ+ - n]) /�]� œ] � k] “/ � k]&�]]] �]+™D W

ST /�]^�]4 ^� �]�]� k] ı]]ı] ^� �]] n+ - n])
 k] ı])� k]�]) k� �]]�]&]) � a]�]� ^&�]]� k]
� œ] �]]� ]�] ) k+ Ÿ+D X SU �]�]) �]+ ı])O
� k]�]) � ` �]+]O �� ı]] Y n+ ^� ]+ +� œ] � k]�
#+)]˝]] n+ - n]) �]+ 0�]� ] � a]�˝] ])&]�]
n+D Z �]�]`+ �]`� a] � k] +� œ] a!å]� k] k� ^�]4

˙] k] ^( ) n]˝]` � ] &]�] ^&�]] n+E 0�]� `
�]& n]�]˝] ı])� k]�]) +� œ] � k]� #+)]˝]] n+D R[

SV ı])� k]�]) � k] �]�]`+ � k] �]^�]&]�] k�
˝] n]) ı]) k& ^&�]] RR ˝]]^� �]�]`+ k� � g]�]
ı]) ^]�]]�] � )� k] � k] RS ı]]ı] œ] � ] Ü]]�]O
_�˘]˝]� + k]D k4�]] 0�]� k] � a]& � k] � k]�
�]]^�]˝] � )� k] k� ^�]4 ^� �]] ��] œ]^� �]`˝ k]
ä]�]]� k] � œ] 0�]� k] �] k]�] œ] k� ı]]ı] œ] � k] �])O
&]�˝] ^� �]] - n]) 0� œ+ �]]( � )˝]] )+]D
SW �]+ ı])� k]�]) � k] /�]^�]4 �]` ^� �]]
˝]]^� +�]] k) ä]�]]� k] � œ] �]` � a]& � k] � k]�
�]]^�]˝] � k) RT ˝]]^� ˙] k] o/�]]�] �]`� a] ı])
^]�]]�] � )˝]] n+ 0� k] � k]� #+)]˝ k] ]�˝]
]+ � a]& �]` � k]� �]]^�]˝] + k]D RU

TBST ��]]yE r�]^+�]]Ds TBSV � �]] rı])O
� k]��]) k� �]]˛] � a]�]+Ds

-ˇ�]y T
R /ì] SBSE T

S ) k]�] TBST
	]�] TBSS

T �]`˝] S[BZ
�]
] XBS[

U 
]˙] RUBROT

V 
]˙] VBZ

W 
]˙] RU[BT

X 
]˙] R[BX
�]] g� TBYE Z

Y �]`˝] RBRW

Z �]�] VZBXE Y

R[ 
]˙] TWBR

�������������������

g&�])] � q]�]y
R ) k]�] SBRS

) k]�] VBRT
	]�] TBR[

S 	]�] SBRW
	]�] TBRR

T ) k]�] XBZE RT
	]�] TBRZ

U ) k]�] RBRWE RX

V �]�] VTBRR
^�]� “] TRBTU
&]�] ZBSU

W 	]�] TBSY

X �]
] XBS[

Y /( SBY

Z ) k]�] VBRX

R[ �]˝] S[BSY
R˝]` SBVE W
Rı]˝] SBSU

RR �]�] VTBRR
S a� ) VBRZ
R� g]+ SBRE S
R� g]+ UBR[

RS � n]�] RXBRR
Ü k]�] RTBTZ
/( RBX

RT 
]˙] YZBRU

RU R a� ) RBT[
R� g]+ RBZ



RYWT ) k]^�]�] œ] TBSXQUBRS
SX ˝] k] ��]] �]� o]$ � )� k] � ` � k] “/

]˙]+ )+`H �]+™E � k] “/ ]˙]+ �]+™ )+`D
^� �] � ]� g]�] ı]) �]� o]$ � œ)H 0�] � ]� g]�]
ı]) ˙] k] � ]�] œ] � k] -+^�]�]˝] k&˝]] n+H R

^�]�] a� �] �]+™E �]_�� ^]�]]�] k� � ]� g]�]
ı])D SY /�]^�]4 +�] /�] �]˝]`˙ k] ı])
ı] at+˘]˝ k] Ÿ+ ^� 4� o/�]]�] � ]� g]�] � œ]
�]˝]]4 � ]�] œ] � k] �]+™E �]_�� ^]�]]�] � k]
� k]� #+)]�]] ˙]]˝]] n+D S SZ ��]] ]+
^�] “( �] g+^&�] œ] � ] ı])� k]�]) n+H T ��]]
]+ g&�] k) )]
 �" œ] k� �] k]�] œ] � ] �]` ı])O
� k]�]) �]+™H U � k]�]� E ]+ 0�]� ] �]` ı])O
� k]�]) n+D V T[ ı])� k]�]) 4� n+ W /�]O
^�]4 ]+` �]˝]�]] ^� 4 �]4 �] k]�] œ] � k]
0�] k� ^]�]]�] � ` ]˙]+ � k] � k]� #+O
)]˝]] n+ X - n]) ˙] k] �]˝]�]])^+˝] Ÿ+E 0� œ+
0�] k� ^]�]]�] k� ä]^)4 � k]� #+)]˝]]
n+D Y TR ˝] k] ��]] +�] -ı]� k] ^]�]]�] � k]

� ]� g]�] � k] � k]� ]) �]]^�]˝] � )˝ k] Ÿ+H ^�]�]O
a� �] �]+™I �]_�� +�] � ]� g]�] � k] �]+` #+O

)]˝ k] Ÿ+D Z

U ˙]�] k4�]] n+ ˝] k] +�] ��]] � œ+E +�]] k)
ı a])� k] -ì]]+�] � k] ��]] ı]]�]] ˛]]H

S -�]) -ì]]+�] � k] 0�] k� � ]�] œ] � `
^�]�]] ı]) � k]� #+)]�]] ˙]]˝]]E ˝] k] 0�] k�
ı]]�] � k]�]` �]])� k] � ` ]˙]+ + k]˝]`E �]�])
ı])� k]�]) k� �]]�]� k] �]+™D T �]]�¾] ��]]
� +˝]] n+H r-ì]]+�] � k] �]+ k]]]� ı])
^]�]]�] ^� �]] - n]) /�] ]˙]+ � k] 0� k]
� k]� �]�]	]] �]�]]Ds R[ U ˙] k] -]&�]`
� ]�] � )˝]] n+ 0� k] �]ä] g&)` k&�]] 0�]
ı]) �]+]O �� ı]] � )�]] �]+™ �]�]	]] ˙]]˝]]E
�]_�� 0�]� ] +� � �]]�]] ˙]]˝]] n+D
V g&�])` ˝])( E ˙] k] o/�]]�] -ı]� k] � ]�] œ]
ı]) �]) k]�]] � )� k] k� �]˙]]�] 0�] ı])� k]�])
ı]) ^]�]]�] � )˝]] n+ ˙] k] ı]]ı]` � k] � k]�

UBTE Y �-^˝]y � V k&� œ]D UBU � �]]
r� ä “]Ds

#+)]˝]] n+E 0�] o/�]]�] � k] 0�] k� ^]�]]�]
� ` ]˙]+ � k] � k]� �]�]	]] ˙]]˝]] n+D R

W &]^]& � k] �]` k4� k] o/�]]�] � k] � a]�]` � +]
^˙]�]� k] � ]� g]�] � k] ı g])` ˝])+ �]+™ �]]�]]E
^( ) �]` ı])� k]�]) � k] 0� k] � k]� �]�]	]]D
0�]� k] � +]E X r� a]�]` Ÿ+  k] ^˙]�] k� � a] k)
� ]�] �]]( ^� 4 �]4 Ÿ+ - n]) ^˙]�] k�
ı]]ı] % t]ı] ^&4� �]4 Ÿ+D Y � a]�]` n+ ]+
o/�]]�] ^˙]�] k� ı]]ı] � ] �]+ k]]]� +)^�]ä]

� k]�]] �]+™ � k]�]]Ds S

Z ˝] k] ��]] �]+ � a]�] ^�] “( 0�] �] k]�] œ] � k]
^�]�]˝]] n+ ^˙]�]� ] �]˝]�]] a+-] n+H
��]] �]+ 0� œ+ �]` �]+™ ^�]�]˝]] ˙] k]
�]˝]�]])^+˝] Ÿ+H T ��] œ]^� +�] � +˝ k] Ÿ+E
r-ì]]+�] k� ^]�]]�] � ` ]˙]+ � k] 0� k]
� k]� �]�]	]] �]�]]Ds U R[ 0� k] � �] � k]�
�]�]	]] �]�]] ˛]]H �]˝]�]] + k]� k] k� �]]&
�]] �]˝]�]] + k]� k] � k] ı]+� k]H ˙]�] 0�]� ]
�]˝]�]] a+-] �]` �]+™ ˛]]E ˝]�] 0� k] � k]�
�]�]	]] �]�]] ˛]]D RR ^�]�]] �]˝]� k] � `
&�]] � œ] 0�]� k] ˙] k] ^]�]]�] ^� �]]E 0�]` � `
]˙]+ � k] ı])� k]�]) � k] 0� k] � k]� �]�]	]]D
- n]) 0�] k� � k]� + k]� k] � ` ^�]�]]�]`� k�
˝] n]) ı]) 0� k] �]˝]�]] � )]]� k] k� ^�]4
� +] V ˝]]^� ]+ 0�] �]�]� ] ^ı]˝]] �]� k]
˙] k] �]˝]�]])^+˝] + k]˝ k] a+4 �]` ^]�]]�]
� )˝ k] Ÿ+ W ^�  k] � k]� �]�]	 k] ˙]] t4D
RS �]]˛] +`E ]+ 0�]� ] �]` ^ı]˝]] �]� k]
^˙]�]� ] �]˝]�]] a+-] n+ �]]�]` 0�]� ]
^˙]�+ œ]� k] �] ^�] “( �]˝]�]] � )]]�]] n+ �]_��
˙] k] +�]] k) ^ı]˝]] -ì]]+�] k� �]�� k]O� &�]
ı]) �]`ˇ]` ˘]]�] ˘]�]˝ k] Ÿ+ X - n])  n]�]] +`
^]�]]�] � )˝ k] Ÿ+ ˙ n]�]] 0�]� k] ^�]�]] �]˝]� k]
� ` &�]] � œ] ^� �]] ˛]]D

UBX � �]] r�]]( ^� 4Ds UBRR ��]]yE
r� a]+)Ds �]] r	]] o)"`Ds

-ˇ�]y T
R Ü k]�] RTBTYE TZ

/( SBYE Z

S 	]�] SBRVE RW
�]] g� SBSU

T Ü k]�] RXBSWE SX

U Ü k]�] R[BU

V �]�] VUBV
) k]�] R[BRS
	]�] TBRU

W ��] WBU
R a� ) YBW
/( UBW

X R a� ) XBRY

Y 	]�] TBY

Z �]˝] VBRX
) k]�] YBTE U
) k]�] RTBR[

�������������������

-ˇ�]y U
R[ 0˝] RVBW

	]�] TBW
�]] g� SBST

�������������������

g&�])] � q]�]y
R 	]�] SBRVE RW

S 
]˙] TSBRE S

T ) k]�] TBT[

U ) k]�] UBT

V 0˝] RXBRE
SE RR

W ) k]�] UBRW
	]�] TBX

X 	]�] TBSZ



) k]^�]�] œ] UBRTQVBT RYWU
RT -ì]]+�] - n]) 0�] k�  o]�]� � k]

]]&] ^� �]] �]�]] ˛]] ^�  k] a&^�]�]] k�
]]^)�] + œ]� k]D 0�]� k] �]+ ]]&] � ]� g]�]
�]]�]� k] � ` ]˙]+ � k] �]+™ R �]_�� ^]�]]�]
� ) k� � k]� #+)� k] � ` ]˙]+ � k] ^� �]]
�]�]] ˛]]D S RU /�]^�]4 ^� -�]) ^�] “(
� ]� g]�] ı]) ˘]�]� k]]]� k] ]]^)�] + k]˝ k]E ˝] k]
^]�]]�] � )�]] � k]�]]� k] + k] ˙]]˝]] - n]) ]]&]
� k]� ]) ˙]]˝]]D RV �]˘] ˝] k] �]+ n+ ^�
� ]� g]�] © k]ˇ] ı n]&] � )˝]] n+E T �]�]) ˙]+ t]
� ]� g]�] �]+™ n+ ]+ t] 0� k] ˝] k]å] �]` �]+™
˙]]˝]]D U

RW /�]^�]4 -ì]]+�] � k] ]]^)�] + k]� k]
� ] �]+ ]]&] 0�] k� ^]�]]�] � ` ]˙]+
� k] ^� �]] �]�]] ˛]] V - n]) /�] ]] k& � k] ı])O
� k]�]) � ` �]+]O �� ı]] W ä]]^+) a+ “/D - n])
�]+ ı]�� ] a+-] ^� �]+ ]]&] 0�] k�
�]�]`  o]�]˙] œ]� k� ^�]4 n+E �]]�]` �] ^�] “(
0�] k� ^�]4 ˙] k] � ]� g]�] ı]) ˘]�]˝ k] Ÿ+ �]_��
0�] k� ^�]4 �]` n+ ^˙]�]� œ] -ì]]+�] ˙ n]�]]
^]�]]�] n+ ˙] k] +�] �]�]� ] ^ı]˝]] n+D X

RX L�]+ # `�  n]�]] +` a+-] ˙ n]�]] ^�]�]]
n+E r� Ÿ]� k] ˝ a]	 k] �] a+˝]O�]` ˙]]^˝]�] œ] � ] ^ı]˝]]

#+)]�]] n+DsM Y �]+ ı])� k]�]) k� �]]�]� k]
a+-] ^˙]�] ı]) 0� k] ^]�]]�] ˛]] - n])

˙] k] �] k) a+- œ] � k] •ä]&] � )˝]] n+ - n])
˙] k] �]]˝ œ] -�] ˝]� ı g])` �]+™ a+ “/ Ÿ+ 0�] k�
�]] k) � œ] k4� k] �]]˝] � )˝]] n+ �]]�] k]  k] ı g])`
+ k] ˘ a]� ` + œ]D� RY +]�] t]^� -ì]]+�] k�
^�]4 �]])` -]�]] t4 �]˝�] + k] ˘ a]� ` ˛]™E
^( ) �]` 0�]� k] -]�]] )�]˝ k] a+4 ^]�]]�]
^� �]] ^� ]+ �] a+˝]O�]` ˙]]^˝]�] œ] � ] ^ı]˝]]
�]� k]�]]E # `� ˙ n]� k] 0�]� k] ]]&] ^� �]] �]�]]
˛]]B r˝ k] k)  o]�]� � ` ^�]�]˝]` �]` /�]` ˝])+
� k]� a]�]]) + k]�]`Ds Z RZ +]�] t]^� -ì]]+�]

UBRTE RWE RY ��]]yE r�]`˙]Ds UBRX � �]]
�]]�]&E r˙] k] �]˙ g]& � œ] �]+™ n+ 0�] k� �]] k) � œ]
k4� k] �]]˝] � )˝]] n+ ˙ n]� k] �]+ �]˙ g]& � œ] + k]Ds

� k] -ı]� k] �])`) � ` � k]˙]]�] +]�]˝] ı]) �] n])
^� �]] L��] œ]^� ]+ � )`�] R[[ �]]�] � ]
+ k] ˘ a]� ] ˛]]M R - n]) ]+ -ı]�]` ı]˝�]` �]])]
k� �]� “] � ` � k]˙]]�] +]�]˝]� �]` ˙]]�]˝]] ˛]]E

^( ) �]` 0�]� ] ^]�]]�] � �]ä] k]) �]+™
a+-]D S S[ ı])� k]�]) k� ]] k& � ` ]˙]+

� k] ]+ ^]�]]�] � ` � �]` � k] �]+™ $�]O
�]�]]�]]E �]_�� -ı]� k] ^]�]]�] � ` ]˙]+
� k] �]_�˝]�]]�]` �]]^�]˝] a+-] - n]) 0�]� k]
ı])� k]�]) � ` �]^+�]] � `D SR 0� k] ı g])]
�]� `�] ˛]] ^� ^˙]�] ı])� k]�]) � k] ]]&]
^� �]] n+ ]+ 0� k] ı g])] � )� k] k� � ]^�]�] �]`
n+D T SS ˝]�]`E r/�] ]˙]+ � k] 0� k] � k]�

�]�]	]] �]�]]Ds U

ST �]�]) �]]�¾] � œ] ^�]�]` �]+ �]]˝] ^�
F0� k] �]�]	]] �]�]]EG �] ^�] “( 0�] k� �]] k) � œ]
n+ V SU �]_�� +�]] k) �]] k) � œ] �]` n+D

+� œ] �]` � k]� �]�]	]] ˙]]4�]] ��] œ]^� +�]
0�] ı])� k]�]) ı]) ^]�]]�] � )˝ k] Ÿ+ ^˙]�]� k]
+�]] k) Ü]� a] �]`� a] � k] �] k) a+- œ] � œ] � k] •ä]&]
^� �]]D W SV �]`� a] � k] +�]] k) � a]�]]+ œ] � `
�]]^˝]) �] n]˝] k� +]]� k] ^� �]] �]�]] X - n])
+� œ] � k]� #+)]� k] k� ^�]4 •ä]&] ^� �]]
�]�]]D Y

V /�]^�]4 ˙]�] +� œ] ^]�]]�] � ` ]˙]+
� k] � k]� #+)]�]] �]�]] n+E Z ˝] k] -]- k]

+�] -ı]� k] Ü]� a] �]`� a] �]�]`+ k� ä]^)4
ı])� k]�]) k� �]]˛] �] o]^˝] k� ^)�˝ k] � œ]
�]� k] ) œ+D� R[ S 0�]` k� ä]^)4 +�]� k]
^]�]]�] � ` ]˙]+ � k] ı])� k]�]) k� �]]�]� k]
˙]]� k] � ` /˙]]ä]˝] ı]]�]` n+ ˝]]^� +�] 0�]� `
�]+]O �� ı]] ı]] �] œ� ˙] k] -�]` +�] ı]) n+D RR

- n]) -]- k] +�] ı])� k]�]) � k] �]^+�]] ı]]� k]
� ` -]�]] � ` ]˙]+ � k] � a]�]` �]�]] t4D�
T �]+` �]+™E +�] a&�]O˝]� �]` œ( 	 k]�]˝ k] a+4

UBRZ � �]] r�] t]�] + k]� k] � ` +]�]˝]Ds VBR
� �]] �]]�]&E r+�]] k) ı]]�] �] o]^˝] n+Ds VBS
� �]] �]]�]&E r+�] � a]�]` �]�]]˝ k] Ÿ+Ds

-ˇ�]y U
R 0˝] RSBROT

0˝] RXBVE W
0˝] SSBRXE RY

S /ì] RRBY

T ) k]�] TBS[
) k]�] VBS[
S a� ) TBX

U ) k]�] VBRT

V ) k]�] ZBY
	]�] TBSZ

W ) k]�] TBSU

X ) k]�] UBRR

Y 0˝] RXBV

Z 0˝] RVBV
/ì] RRBRXE RY

�������������������

g&�])] � q]�]y
R 0˝] RXBRX

S 0˝] RYBRR
/ì] RRBRRE RS

T /ì] RRBRZ

U 0˝] RVBW
�]] g� SBST

V ) k]�] RVBU

W Ü k]�] SBSU
Ü k]�] RTBT[
Rı]˝] RBSR

X �]˝] S[BSY

Y �]�] VTBRRE RS
S a� ) VBSR

�������������������

-ˇ�]y V
Z Ü k]�] RTBTYE TZ

R[ /( SBRU

RR S a� ) VBRY
/( TBRRE RS
/ì] R[BRZ



RYWV ) k]^�]�] œ] VBUORZ
�]` � a]�]` �]�]] t4� R ��] œ]^� +�] ˙]]�]˝ k] Ÿ+
^� a&�]O˝]� �]`( œ] � k] ˇ]`)˙] ı n]&] + k]˝]]
n+ S U - n]) ˇ]`)˙] ˇ])� k] � k] ı])� k]�]) � `

� o]ä g])` +�] ı]) �]�]` )+˝]` n+ T - n]) /�]
]˙]+ � k] +� œ] -]�]] ^�]�]˝]` n+D U V �]+
-]�]] +� œ] ^�])]�] �]+™ + k]� k] k&˝]` V ��] œ]^�
ı])� k]�]) � ] ı�]]) +�]] k) ^&�] œ] � œ] 0�]
ı]^]¾] �]_�˝] k� ä]^)4 �])] �]�]] n+E ˙] k]
+� œ] &` �]�]` ˛]`D W

W ]]� “/E ˙]�] +�] � �]ä] k]) +` ˛ k] X ˝]�]
�]�]`+E ˝]�] ^� 4 �]4 ]�˝] ı]) �]_�˝]O
+`�] o/�]]�] œ] k� ^�]4 �])]D X ��] œ]^�
�]]�]& +` � k] “/ ^� �]` ˇ]�]š o/�]]�] k� ^�]4
-ı]�]` ˙]]�] k&D + t]E + k] �]� ˝]] n+ ^�
4� -˘ k! o/�]]�] k� ^�]4 � k] “/ -ı]�]`
˙]]�] k&� k] � ` ^+��]˝] � k)D Y �]�]) ı])O
� k]�]) � k] +�]] k) ^�]4 -ı]� k] ı�]]) � ] �]� g]˝]
/�] ˝])+ ^&�]] ^� ˙]�] +�] ı]]ı]` +`
˛ k]E ˝]�] �]�]`+ +�]] k) ^�]4 �])]D Y Z ˝] k]
-�] ˙]�] +�] 0�] k� � g]�] � k] � k]� #+)]4
˙]] ˘ a] k� Ÿ+E Z ˝] k] +�] 0�] k� ä]^)4 ı])O
� k]�]) k� © k]ˇ] � k] �]` ��] œ] �] �]˘ œ]� k]H R[

R[ ˙]�] +�] ı])� k]�]) k� a&��]�] ˛ k]E ˝]�]
-�]) 0�] k� � k] k" � ` �] n]˝] � ` ^�]�]] ı])
ı])� k]�]) k� �]]˛] +�]])` � a]�]+ a+ “/E RR ˝] k]
-�] ˙]�] +�]])` � a]�]+ + k] ˘ a]� ` n+E ˝] k]
+�] 0�] k� ˙]`]�] k� ä]^)4 0Ã]) ı]]� k]
� ] - n]) �]` ^� ˝]�]] �]� `�] )�] �]� ˝ k] Ÿ+I
RR /˝]�]] +` �]+™E +�] ı])� k]�]) k� �]]˛]
-ı]� k] ^)�˝ k] � ` ]˙]+ � k] � a]�]` �]�]]˝ k] Ÿ+
˙] k] +�]] k) Ü]� a] �]`� a] �]�]`+ k� ä]^)4
� ]�]�] a+-] n+E ^˙]�] k� ä]^)4 ı])� k]�])
k� �]]˛] +�]])` � a]�]+ a+ “/ n+D RS

RS /�]^�]4 4� -]&�]` � k] ı]]ı]
a&^�]�]] � œ] -]�]] - n]) ı]]ı] � k] �] n]˝]

-]�]` RT - n]) /�] ˝])+ �] n]˝] �]�] o/�]]�] œ]

VBT � �]] �]]�]&E r+�] � a]�]` �]�]]˝ k] Ÿ+Ds

� œ] n( �] �]�]` ��] œ]^� �]�]� k] ı]]ı] ^� �]]D R

RT � ]� g]�] ^&4 ˙]]� k] � k] ı]+� k] ı]]ı] a&^�]�]]
� œ] ˛]]E �]�]) ˙]�] � ]� g]�] �]+™ + k]˝]] ˝] k]
^� �]` � k] ı]]ı] � ] & k]
]` �]+™ #+O
)]�]] ˙]] �]� ˝]]D S RU ^( ) �]` �] n]˝] � k]
-]&�] � k] � k]� ) � g]�]] k� �]�]�] ˝]� )]˙]]
�]�]� ) )]˙] ^� �]]E 0�] ı]) �]` ^˙]�+ œ]� k]
-]&�] � ` ˝])+ � ]� g]�] ˝] k]å� ) ı]]ı] �]+™
^� �]] ˛]]D -]&�] ^�]�] a� �] 0�]` k� ˙ n]�]]
˛]] ˙] k] -]� k]]]�]] ˛]]D T

RV �]�]) ı])� k]�]) � ] ])&]�] � a]�]]+
˙ n]�]] �]+™D 4� -]&�]` k� � a]�]]+ � `
]˙]+ � k] �] a+˝] �] k]�] �]) �]4E �]�]) ı])O
� k]�]) � ` �]+]O �� ı]] - n]) 0�] k� � a]�˝]
])&]�] � k] �] a+˝] œ] � k] � k]^+�]]�] ( ]�] k&
^�]� k]D U �]+ � a]�˝] ])&]�]E �]+]O �� ı]]
k� �]]˛] 4� -]&�]` �]`� a] �]�]`+ k�

ä]^)4 ^&�]] �]�]]D V RW � a]�˝] ])&]�]
� k] ^�]�]� k]]]� k] ( ]�] k&E 4� -]&�]` k�
ı]]ı] W k� o-˙]]�] œ] ˙ n]� k] �]+™ Ÿ+D /�]^�]4
^� 4� � a]�]]+ � ` ]˙]+ � k] �]+ �]ä]]
^�]�]` ^� o/�]]�] & k]
]` #+ k)E X �]�]) �] a+˝]O
� k] � a]�]]+ œ] k� �]]& ˙] k] ])&]�] ^�]�]] 0�]� `
]˙]+ � k] o/�]]�] œ] � k] � k]� #+)]�]] ˙]]˝]]
n+D Y RX ˙]�] 4� -]&�]` k� � a]�]]+ � `

]˙]+ � k] �] n]˝] � k] )]˙]] �]�]� ) )]˙] ^� �]]
n+E Z ˝] k] ˙] k] �] k]�] �]+]O �� ı]] - n]) � k]�

#+)� k] � ] � a]�˝] ])&]�] �] a+˝]]�]˝] � œ] ı]]˝ k]
Ÿ+E R[  k] 4� �]_�˝] �]]�]` �]`� a] �]�]`+ k�

ä]^)4 ä]Î ) ˙]`]�] ı]] t4� k] RR - n]) )]˙]]
�]�]� ) )]˙] � œ)� k]D RS

RY /�]^�]4 ˙ n]� k] 4� � a]�]]+ � ]
o-˙]]�] �]+ a+-] ^� �]�] ^� ��] k� �] k]�]

�]ä]] k� �]]�]� #+ k)E RT  n]� k] +` 4�
� k]� � ]�] � ] �]˝]`˙]] �]+ a+-] ^�
�]�] ^� ��] k� �] k]�] RU � k]� #+)]4 ˙]]˝ k]
Ÿ+ ˝]]^� ˙]`]�] ı]] t4D RV RZ - n]) ˙ n]� k]

4� -]&�]` k� -]�]] ˝] k]å� k] � k] �] a+˝] �] k]�]

-ˇ�]y V
R ^( �] SBRX

Rı]˝] UBRSE RT

S Ü k]�] VBURE US

T �]] g� RBRS

U ^( �] RBRYOS[

V �]+ SRBUV

W S a� ) RBSS
	]�] UBW
/( RBRTE RU

X /( SBRE V

Y �]�] VTBRS
� g]+ TBRW
/( SBUE V
Rı]˝] TBRY
R� g]+ UBR[

Z Ü k]�] RTBTYE TZ
/ì] ZBRU

R[ R^˛] RBR[

RR S a� ) VBRY
a� �] RBSRE SS

RS S a� ) VBRZ

RT 0˝] SBRX
0˝] TBW
0˝] TBRZ
R a� ) RVBSR

�������������������

g&�])] � q]�]y
R 
]˙] VRBV

) k]�] TBST

S ) k]�] UBRV

T R a� ) RVBUV

U �]�] VTBRR
�]˝] S[BSY

V /ì] SBZ

W 0˝] SBRX
0˝] TBW

X 0˝] TBRXORZ

Y ) k]�] UBSV

Z ) k]�] VBRSE RU

R[ ) k]�] TBSU

RR Rı]˝] TBRY
Ü]� RBVE W

RS Ü]� VBZE R[
Ü]� S[BU

RT R a� ) RVBSR

RU ) k]�] RBRW
R˝]` SBTE U

RV � g]+ R[BR[



) k]^�]�] œ] VBS[QWBRX RYWW
ı]]ı]` #+ k)E R 0�]` ˝])+ 4� -]&�]` k�
-]�]] �]]�]� k] � k] �] a+˝] �] k]�] � k]� #+ œ)� k]D S

S[ ^( ) � ]� g]�] -]�]] ^˙]�]� k] � a]�]]+ œ]
� k] - n]) �]` �]æ� ) ä]]^+) ^� �]]D T

�]�]) ˙]+ t] ı]]ı] �]æ]E ]+ t] �]+]O �� ı]] - n])
�]` �] a+˝]]�]˝] � œ] a+ “/D SR ^� �] ^�]4H
˝]]^� ˙ n]� k] ı]]ı] � k] �] n]˝] k� �]]˛] )]˙]] �]�]O
� ) )]˙] ^� �]]E U  n]� k] +` �]+]O �� ı]] �]`
� k]� ` k� ä]^)4 )]˙]] �]�]� ) )]˙] � k)
^˙]�]� k] +�]] k) Ü]� a] �]`� a] �]�]`+ k� ä]^)4
+� k]�]] � ` •ä]&�]` ^�]� k]D V

W ˝] k] -�] +�] ��]] � œ+H ��]] +�] ı]]ı]
� )˝ k] ) œ+ ˝]]^� - n]) �]` ä�]]&] �]+]O

�� ı]] ı]] t4H S +)^�]ä] �]+™I ˙]�] +�]
ı]]ı] k� ^�]4 �]) ˘ a] k� E W ˝] k] ^( ) -]� k]
+�] 0�]� œ] n� � k] ˙]`˝ k] )+ �]� ˝ k] Ÿ+H X

T �]] ��]] ˝ a]�] �]+™ ˙]]�]˝ k] ^� +�]
�]�]` � k]E ^˙]�+ œ]� k] �]�]`+ �]`� a] � œ] �]ı]O
^˝]��]] ı]]�]] n+E Y 0�]� ` �] n]˝] � œ] �]`
�]ı]^˝]��]] ı]]�]] n+H Z U /�]^�]4 0�]� `
�] n]˝] � œ] �]ı]^˝]��]] ı]]� k] � k] +�] �]` 0�] k�
�]]˛] &( �] ^� 4 �]4 R[ ˝]]^� ˙ n]� k] ^ı]˝]]
� ` �]^+�]] � k] �])` �]_�˝] � k] �]�]`+ � k]
�] k) a+- œ] � œ] � k] •ä]&] ^� �]] �]�]]E  n]� k] +`
+�] �]` 4� �]�]] ˙]`]�] ˙]` t4D RR V ˙]�]
+�] 0�] k� ˙ n]�]` �] n]˝] �])� ) 0�] k� �]]˛]
4� a+4 Ÿ+E RS ˝] k] 0�]� ` ˝])+ •ä]&] + k]� )
�]` 0�] k� �]]˛] 4� + œ]� k]D RT W ��] œ]^�
+�] ˙]]�]˝ k] Ÿ+ ^� +�]])` ı a])]�]` �]_��]O
�]˝] 0�] k� �]]˛] � ]# ı]) # œ]� &` �]�]` RU

˝]]^� +�]] k) ı]]ı]` �])`) � ] +�] ı]) -^ˇ]O
� ]) �]˝�] + k] ˙]]4 RV - n]) -�] � k] +�]
ı]]ı] k� &]�] �] ) œ+D RW X /�]^�]4 ^�
˙] k] �]) ˘ a]� ] n+E ]+ -ı]� k] ı]]ı] � k] g!" �
�]�]] n+D

Y �]+` �]+™E -�]) +�] �]�]`+ k� �]]˛]
�]) ˘ a] k� Ÿ+E ˝] k] +� œ] �]� `�] n+ ^� +�]

WBX � �]] r�])`C �]]( ^� �]]Ds

0�] k� �]]˛] ˙]` t4� k] �]`D Z /�]^�]4 ^�
+�] ˙]]�]˝ k] Ÿ+ ^� �]�]`+E ^˙]� k] �] k) a+- œ] � œ]
� k] •ä]&] ^� �]] �]�]] n+ & k]�]])] �]+™ �] k)�]]E R

-�] �] n]˝] � ] 0�] ı]) � k] “/ -^ˇ]� ]) �]+™D
R[ /�]^�]4 ^� �]�]`+ ˙] k] �] n]˝] �])]E ]+
ı]]ı] � k] ^�]"]� k] k� ^�]4 ˛]] - n]) ]+ 4�
+` �]]) �])] S ˝]]^� & k]�]])] �] �])�]] ı] kåD
� k]^� �] ]+ ˙] k] ˙]`]�] ˙]`˝]] n+ ]+ ı])O
� k]�]) k� ^�]4 ˙]`˝]] n+D RR /�]` ˝])+
˝ a]�] �]` �]+ �]�]	] k] ^� ˝ a]�] ı]]ı] k� ^�]4
˝] k] �]) �]4 + k]E �]�]) �]�]`+ �]`� a] k� ä]^)4
ı])� k]�]) k� ^�]4 ˙]` ) k+ + k]D T

RS /�]^�]4 ˝ a]�] ı]]ı] � k] -ı]� k] �]�])
�])`) � œ] )]˙]] �]�]� ) )]˙] �]˝] � )� k] & k] U

- n]) �])`) � ` /˘!]- œ] k� � a]�]]�] �]�]O
� ) 0�]� ` �]˝] �]]�] k]D RT �] +` -ı]� k]
�])`) � � k] � a])] “/ k� +^˛]�]]) �]�]� k] k�
^�]4 ı]]ı] k� +]]� k] � )˝ k] )+ k]D /�] k�
�]˙]]�] �] k) a+- œ] � œ] � k] •ä]&] ^� 4 �]4 �] k]�] œ]
k� �]]˝ k] � a]& � k] ı])� k]�]) � k] �] Ÿ]ı] & k]E

�]]˛] +` -ı]� k] �])`) � � k] � k]� ` k� +^˛]O
�]]) �]�]� k] k� ^�]4 ı])� k]�]) k� +]]� k]
� ) & k]D V RU -�] ı]]ı] ˝ a]�+])] �]]^�]�
�] + k] ��] œ]^� ˝ a]�] � ]� g]�] k� -ˇ]`�] �]+™ W

�]_�� �]+]O �� ı]] k� -ˇ]`�] + k]D X

RV ˝] k] -�] +�] ��]] � œ+H ��]] +�]
/�] ]˙]+ � k] ı]]ı] � œ) ^� +�] � ]� g]�] k�
-ˇ]`�] �]+™ �]_�� �]+]O �� ı]] k� -ˇ]`�]
Ÿ+H Y +)^�]ä] �]+™I RW ��]] ˝ a]�] �]+™

˙]]�]˝ k] ^� -�]) ˝ a]�] ^� �]` � ` -]�]]
�]]�]� k] k� ^�]4 � a]& � k] � a]�]]�] œ] � `
˝])+ 0�] k� +]]� k] � )˝ k] + k]E ˝] k] 0�]`
k� � a]�]]�] �]�] ˙]]˝ k] + k]H Z ^( ) ˘]] k+ ı]]ı]
k� � a]�]]�] R[ ^˙]�]� k] �] n]˝] ^�]�]˝]` n+E RR �]]

-]�]] �]]�]� k] k� � a]�]]�] ^˙]�]� k] � k]� #+O
)]�]] ˙]]˝]] n+D RX �]�]) ı])� k]�]) � ]
ˇ]��]]]& + k] ^� ˝ a]�] ˙] k] � �]` ı]]ı] k�

WBRT ��]]yE r o-	] œ]Ds

-ˇ�]y V
R ) k]�] VBRS

S �]�] VTBRR
/ì] SBR[

T ) k]�] TBS[
	]�] TBRZ

U R a� ) RVBVW

V � g]+ TBRW
R� g]+ UBZ

�������������������

-ˇ�]y W
W Rı]˝] SBSU

X /ì] R[BSWE SX

Y R a� ) RSBRT
	]�] TBSX

Z �]) R[BTYE TZ
R a� ) RVBSZ

R[ a� �] SBRS

RR a� �] TBR[
R� g]+ TBRU

RS S a� ) UBR[
^( �] TBR[

RT R a� ) RVBUSE
UZ

RU 	]�] VBSU

RV a� �] SBRR
a� �] TBV

RW S a� ) XBR

�������������������

g&�])] � q]�]y
R Ü k]�] RTBTU

Ü]� RBRXE RY

S /ì] ZBSY
Rı]˝] TBRY

T Rı]˝] SBSU

U 0˝] UBX

V ) k]�] RSBR

W ) k]�] XBW
	]�] VBRY
a� �] SBRTE RU

X � g]+ RBRX

Y ) k]�] VBSR

Z Sı]˝] SBRZ

R[ � g]+ YBTU

RR ) k]�] WBST



RYWX ) k]^�]�] œ] WBRYQXBZ
� a]�]]�] ˛ k]E -�] ^&�] � k] 0�] ^�]�]] k�
-]�]]� ])` �]� k] ^˙]�] k� �] t]˘ k] k� +]]� k]
˝ a]� œ+ ^� �]] �]�]] ˛]]D RY + t]E ˝ a]� œ+
ı]]ı] � k] -]ä]]& ^� �]] �]�]] ˛]]E R /�]O
^�]4 ˝ a]�] � k]� ` k� &]�] �]� k]D S RZ � Ÿ]
-]�]]�] �]�& œ] � œ] ˝ a]�]� k] �]]˝] � ) )+] gt+E
��] œ]^� ˝ a]�+] k) o-&) o/�]]�]` � �]ä] k])` n+D
˙ n]� k] 4� ]�˝] ı]) ˝ a]�]� k] -ı]� k] o-�] œ] � k]
-� a]Ã - n]) a&
" � ]�] œ] � ] � a]�]]�] �]�]]
^�]�]] ˛]] ˝]]^� a&
"˝]] � ) k]E 0�]` ˝])+
-�] ˝ a]�] -ı]� k] o-�] œ] � k] � k]� ` k� &]�]
�]�]] & k] ˝]]^� ˝ a]�] ı]^]¾] � ]�] � ) k]D T

S[ ��] œ]^� ˙]�] ˝ a]�] ı]]ı] k� � a]�]]�] ˛ k]E ˝] k]
� k]� ` k� � o]ˇ]�] œ] � k] -]ä]]& ˛ k]D

SR ˝] k] ^( ) 0�] ]�˝] ˝ a]�] n� � k]
( �] ı n]&] � )˝ k] ˛ k]H ˝ a]�] k4� k] � ]�] � )˝ k]
˛ k] ^˙]�] k� �]] k) � œ] �] k]˘]� ) -]˙] ˝ a]� œ+
�]� “] -]˝]` n+D k4� k] � ]�] œ] � k] o-˝] � œ]
�] n]˝] ^�]�]˝]` n+D U SS �]�]) -�] ˝ a]�]
ı]]ı] � k] -]ä]]& ^� 4 �]4 + k] - n]) ı])O
� k]�]) k� &]�] �]�] �]4 + k]D /�]^�]4 ˝ a]�]
ı]^]¾]˝]] k� ( �] ı n]&] � ) ) k+ + k] V ^˙]�]� k]

o-˝] � œ] +� k]�]] � ` •ä]&�]` ^�]�]˝]` n+D W

ST ��] œ]^� ı]]ı] ˙] k] �]ä] g&)` k&˝]] n+ ]+
�] n]˝] n+E X �]�]) ı])� k]�]) ˙] k] ˝] k]+( ] k&˝]]
n+ ]+ +�]] k) Ü]� a] �]�]`+ �]`� a] k� ä]^)4

+� k]�]] � ` •ä]&�]` n+D Y

X �]]/�] k]E ��]] k4�]] + k] �]� ˝]] n+ ^�
˝ a]� œ+ �]+ �]+™ �]]� g]�] + k] L� Ÿ] 0�]� k]

�]]˝] � ) )+] gt+ ˙] k] � ]� g]�] ˙]]�]˝ k] Ÿ+M ^�
4� o/�]]�] ı]) ˝]�] ˝]� � ]� g]�] � ]
-^ˇ]� ]) )+˝]] n+E ˙]�] ˝]� ]+ •ä]&]
n+H S ^�]�]]�] k� ^�]4E 4� �]]&`� a]&]

- n])˝] -ı]� k] ı]^˝] k� ˙]`˝ k]O˙]` � ]� g]�]`
˝] n]) ı]) 0�]� k] � t]ˇ]` + k]˝]` n+E � k]^� �]
-�]) 0�]� ] ı]^˝] �]) ˙]]4E ˝] k] ]+ 0�] k�
� ]� g]�] � k] g!" ˙]]˝]` n+D Z T -�]) ]+
ı]^˝] k� ˙]`˝ k]O˙]` ^� �]` - n]) -]&�]` � `

+ k] ˙]]4E ˝] k] �]+ � +] ˙]]4�]] ^� 0�]� k]
�]^�]˘]]) � ^� �]] n+D R � k]^� �] -�])
0�]� ] ı]^˝] �]) ˙]]4E ˝] k] ]+ 0�] k�
� ]� g]�] � k] g!" ˙]]˝]` n+D /�] k� �]]& -�])
]+ ^� �]` - n]) -]&�]` � ` + k] ˙]]4E ˝] k]
�]+ �]+™ � +] ˙]]4�]] ^� 0�]� k] �]^�]O
˘]]) � ^� �]] n+D S

U 0�]` ˝])+ � k] k) �]]/�] k]E ˝ a]�] �]�]`+
k� �])`) k� ä]^)4 � ]� g]�] k� ^�]4 �])

˘ a] k� + k] ˝]]^� ˝ a]�] �]�]`+ k� + k] ˙]]- k] T

^˙]� k] �] k) a+- œ] � œ] � k] •ä]&] ^� �]] �]�]]
˛]]D U �]+ /�]^�]4 a+-] n+ ˝]]^� +�]
ı])� k]�]) k� ^�]4 ( �] ı n]&] � œ)D V

V ��] œ]^� ˙]�] +�] �])`) � ` /˘!]- œ]
k� � a]˝]]^�]� ˙]`˝ k] ˛ k]E ˝]�] � ]� g]�] � k] +� œ]

-ı]�]` ı]]ı]O�])` ]]�]�]]- œ] � ] 4+�]]�]
^&�]]�]]E ˙] k] +�]] k) �])`) � � œ] � ]�] � )
)+` ˛]™ ^� +�] k4� k] ( �] ı n]&] � œ) ^˙]�]� ]

o-˙]]�] �] n]˝] n+D W W �]�]) -�] +�] /�]
� ]� g]�] � k] -]ä]]& + k] ˘ a] k� Ÿ+ X ��] œ]^� +�]
^˙]�] k� � o]ˇ]�] � œ] ˛ k] 0�] k� ^�]4 �]) ˘ a] k� Ÿ+
˝]]^� +�] ^�]^�]˝] � ]� g]�] � k] ı a])]� k] �]]�]� k]
� œ] �]+™ Y �]_�� ı]^]¾] �]_�˝] � k] 4� �]4
�]]�]� k] � œ] &]�] �]� œ]D Z

X ˝] k] ^( ) +�] ��]] � œ+H ��]] � ]� g]�]
� œ] �] k]" n+H� +)^�]ä] �]+™I &)-�]�]
-�]) � ]� g]�] �] + k]˝]]E ˝] k] � Ÿ] ı]]ı] k�
�]] k) � œ] � �]` �]+™ ˙]]�] ı]]˝]]D R[ ^�]�]]�]
k� ^�]4E -�]) � ]� g]�] �]+ �] � +˝]]E r˝ g]

�]]�]˘] �] � )�]]Es ˝] k] �]]�]˘] ��]] n+ �]+
� Ÿ] �]+™ ˙]]�] ı]]˝]]D RR Y �]�]) ı]]ı] � k]
�] n]� ] ^�]�]˝ k] +` � ]� g]�] � ] ( ]�]&] 0# ]O
� ) � k] k) o-&) +) ˝])+ � ] �]]�]˘]
ı n]&] ^� �]]D ��] œ]^� ^�]�]] � ]� g]�] k�
ı]]ı] �])] a+-] ˛]]D RS Z &)-�]�] 4�
]�˝] k4�]] ˛]] ˙]�] � Ÿ] � ]� g]�] k� ^�]�]]

XBT ��]�&]�]�]` k&� œ]D XBV ��]]yE r o-	] œ]Ds
XBX ��]]yE r��]] � ]� g]�] ı]]ı] n+Hs

-ˇ�]y W
R � g]+ YBTRE TS

S Rı]˝] SBSU

T ) k]�] RSBR

U ) k]�] YBW
	]�] VBRZOSR

V 	]�] VBSSE ST

W R a� ) ZBSV

X 0˝] SBRX

Y �]˝] SVBUW
R˝]` RBRW
Rı]˝] RBTE U
R� g]+ SBRE S
�] g+ SR

�������������������

-ˇ�]y X
Z R a� ) XBTZ

�������������������

g&�])] � q]�]y
R �]˝] VBTS

�]˝] RZBZ
�]) R[BRRE RS
� g]� RWBRY

S R a� ) XBYE Z
R˝]` VBRU

T S a� ) RRBS

U Ü k]�] VBT[
S a� ) VBRV

V 	]�] VBSSE ST
a� �] RBR[

W �]] g� RBRUE RV

X ) k]�] R[BU
/( SBRV
a� �] SBRTE RU

Y 	]�] TBR[

Z ) k]�] RSBRR

R[ ) k]�] TBS[
	]�] TBRZ

RR ^�]	 “] S[BRX
��] VBSR

RS ) k]�] UBRV
) k]�] VBS[



) k]^�]�] œ] XBR[QYBV RYWY
•ä]&] ˛]]D �]�]) ˙]�] � ]� g]�] -]�]] ˝] k] ı]]ı]
^( ) � k] •ä]&] + k] �]�]] - n]) � Ÿ] �]) �]�]]D R

R[ - n]) ˙] k] -]�]] ˙]`]�] k� ^�]4 ˛]`E S

� Ÿ]� k] ı]]�]] ^� ]+ � k] k) ^�]4 �] n]˝] � ` ]˙]+
�]�]`D RR ��] œ]^� ı]]ı] � k] �] n]� ] ^�]�]˝ k]
+` � ]� g]�] � ] ( ]�]&] 0# ]� ) � a]	 k] �]+O
� ]�]] - n]) /�] k� ä]^)4 � a]	 k] �]]) $]�]]D
RS � ]� g]�] -ı]� k] -]ı] � œ] ı]^]¾] n+ - n])
-]�]] ı]^]¾]E � k]� - n]) -˘!` n+D T

RT ˝] k] ^( ) ˙] k] -˘!] n+E ��]] ]+
� k])` �] n]˝] � ` ]˙]+ �]�]]H +)^�]ä] �]+™I
�]_�� ı]]ı] � k])` �] n]˝] � ` ]˙]+ �]�]] ˝]]^�
˙] k] -˘!] n+ 0�]� k] ä]]^+) + k] ^� ı]]ı]
+` � k] k) o-&) � ]�] � )˝ k] a+4 � a]	 k] �] n]˝]
� ` ˝])( � k] ˙]] )+] n+ U - n]) � ]� g]�] � `
-]�]] k� ä]^)4 ı]]ı] � ` � a])] “/ - n]) �]`
�]æ� ) ä]]^+) + k]D V RU +�] ˙]]�]˝ k] Ÿ+
^� � ]� g]�] ı])� k]�]) � ` ˝])( � k] n+E �]�])
� Ÿ] ı]]ı]`� gt+ - n]) ı]]ı] k� +]˛] œ] ^�]� ] a+-]
gt+D W RV � Ÿ] ˙] k] � )˝]] gt+E � Ÿ] �]�]	] �]+™

ı]]˝]] ^� ��] œ] k4�]] � )˝]] gt+D ��] œ]^� � Ÿ]
˙] k] � )�]] ˘]]+˝]] gt+ ]+ �]+™ � )˝]]E �]�])
^˙]�] � ]�] � k] � a]	 k] �]( )˝] n+ ]+` � )˝]]
gt+D RW � k]^� �] -�]) � Ÿ] ]+` � )˝]] gt+

˙] k] � Ÿ] �]+™ � )�]] ˘]]+˝]]E ˝] k] � Ÿ] �]]�]˝]]
gt+ ^� � ]� g]�] �]^æ�]] n+D RX /�]^�]4 � Ÿ]

˙] k] � ) )+] gt+ ]+ � Ÿ] �]+™E �]_��
ı]]ı] � ) )+] n+ ˙] k] � k] k) o-&) �]�]] a+-]
n+D X RY � Ÿ] ˙]]�]˝]] gt+ ^� � a]	]� œ] �]]�]`

� k] k) �])`) � œ] ä])] �]` -˘!] “/ �]+™ �]�]`
n+E ��] œ]^� �]�]] � ]�] � )� k] � ` /˘!] ˝] k]

� k] k) o-&) n+ �]�]) �]�]] � ]�] � a]	]� k] + k]˝]]
�]+™D Y RZ ��] œ]^� ˙] k] -˘!] � ]�] � Ÿ]
� )�]] ˘]]+˝]] gt+ ]+ �]+™ � )˝]]E �]�])
˙] k] � a])] � ]�] �]+™ � )�]] ˘]]+˝]]E ]+`
� )˝]] )+˝]] gt+D S[ ˝] k] -�]) � Ÿ] ]+`
� )˝]] gt+ ˙] k] �]+™ � )�]] ˘]]+˝]]E ˝] k] /� k]

XBRU ��]]yE r�]])`^)� Ds

� )� k]]]�]] � Ÿ] �]+™ �]_�� ı]]ı] n+ ˙] k] � k] k)
o-&) �]�]] a+-] n+D
SR ˝] k] ^( ) � Ÿ] -ı]� k] �]]�]� k] � œ] �]+

^�]�]�] ı]]˝]] gt+B ˙]�] � Ÿ] -˘!] � )�]]
˘]]+˝]] gt+E ˝] k] -ı]� k] o-&) � a])] “/ � k] +`
ı]]˝]] gt+D R SS � k] k) o-&) � ] o/�]]�]
]]� “/ ı])� k]�]) k� � ]� g]�] � k] � a]�]` ı]]˝]]
n+ S ST �]�]) � Ÿ] -ı]� k] �])`) � � œ] g&�] k)

� ]� g]�] � k] � ]�] � )˝]] a+-] ı]]˝]] gt+E ˙] k]
� k] k) �] k]˘]O^]˘]]) ı]) )]˙] � )� k]]]� k] � ]� g]�]
� k] �]å˝]] n+ T - n]) � a]	 k] ı]]ı] k� 0�] � ]� g]�]
� ] � a]�]]�] �]�]] � k]˝]] n+ U ˙] k] � k] k) �])`) �
� œ] n+D SU � Ÿ] n� �]] �]]˘]]) o/�]]�] gt+I � a]	 k]
/�] �])`) � k]E ˙] k] �]) )+] n+E � n]�] a!å]4O
�]]H SV +�]] k) Ü]� a]E �]`� a] �]�]`+ k�
ä]^)4 ı])� k]�]) � ] ˇ]��]]]& + k]I � Ÿ] -ı]� k]
�] k]˘]O^]˘]]) � œ] ˝] k] ı])� k]�]) k� � ]� g]�] � ]
&]�] gt+E �]�]) � k])] �])`) ı]]ı] k� � ]� g]�]
� ] � a]�]]�] n+D V

Y /�]^�]4 ˙] k] �]�]`+ �]`� a] k� �]]˛]
4� ˝]] � œ] Ÿ+E 0� œ+ & k]
]` �]+™ #+O

)]�]] ˙]]˝]]D S ��] œ]^� ı]^]¾] �]_�˝] k�
� ]� g]�] � k]E ˙] k] �]�]`+ �]`� a] � œ] ˙]`]�] k&˝]]
n+E ˝ a]� œ+ ı]]ı] - n]) �] n]˝] k� � ]� g]�] � k]

-]ä]]& � ) ^&�]] n+D W T ı]]ı]` o/�]]�] œ]
� ` ]˙]+ � k] � ]� g]�] � �]ä] k]) ı]å �]�]]E X

/�]^�]4 � ]� g]�] ˙] k] � ]�] �]+™ � ) ı]]�]] Y

]+ ı])� k]�]) � k] ^� �]]D ı])� k]�]) � k] -ı]� k]
� k] k" � k] o/�]]�] k� Î ı] Z � œ]� � k]˙]] R[ ˝]]^�
]+ ı]]ı] � k] ^�]"]4 - n]) /�] ˝])+ 0�]� k]
�])`) � œ] ı]]ı] � k] & k]
]` #+)]�]] U ˝]]^�
+�]E ˙] k] �])`) k� � a]˝]]^�]� �]+™ �]_��
ı]^]¾] �]_�˝] k� � a]˝]]^�]� ˘]�]˝ k] Ÿ+E RR

� ]� g]�] � ` 0^˘]˝] �] t]� œ] ı g])` � ) �] œ� D RS

V ˙] k] �])`) k� � a]˝]]^�]� ˙]`˝ k] Ÿ+  k] �])`)
� ` �]]˝] œ] ı]) ˇ�]]�] �]�]]˝ k] Ÿ+E RT �]�])

XBST ��]]yE r o-	] œ]Ds YBT ��]]yE rı]]ı]`
�])`) � ` �]�]]�]˝]] � œ]Ds

-ˇ�]y X
R S a� ) TBW

S � n]�] RYBV
� g]� R[BSWOSY

T ��] UBY

]˙] RZBY

U R a� ) RVBVW

V ) k]�] VBRT

W 
]˙] VRBV
� g]+ YBTU
) k]�] WBRW

X 0˝] YBSR

Y �]˝] SWBUR

�������������������

g&�])] � q]�]y
R ^�]� “] RXBZ

S S a� ) UBRW
/( TBRW
/( UBSTE SU

T 	]�] VBRX
�]] g� UBR

U � g]+ YBTU

V ) k]�] WBRT
	]�] VBRX

�������������������

-ˇ�]y Y
W � g]+ YBTRE TS

�]] g� RBSV

X /ì] XBRY

Y ) k]�] TBS[
/ì] XBRR

Z � g]+ RBRU

R[ R� g]+ UBZ

RR 	]�] VBRWE RY

RS ) k]�] TBTR

RT 	]�] VBRZOSR



RYWZ ) k]^�]�] œ] YBWOST
˙] k] ı]^]¾] �]_�˝] k� � a]˝]]^�]� ˙]`˝ k] Ÿ+E  k]
ı]^]¾] �]_�˝] � ` �]]˝] œ] ı]) ˇ�]]�] �]�]]˝ k]
Ÿ+D R W /�]^�]4 ^� �])`) � ` �]]˝] œ] ı])

ˇ�]]�] �]�]]� k] � ] �]˝]�]�] �] n]˝] n+E S �]�])
ı]^]¾] �]_�˝] � ` �]]˝] œ] ı]) ˇ�]]�] �]�]]� k]
� ] �]˝]�]�] ˙]`]�] - n]) �] o]^˝] n+D T

X /�]^�]4 ^� �])`) � ` �]]˝] œ] ı]) ˇ�]]�]
�]�]]�]]E ı])� k]�]) � k] a&��]�]` )�]�]] n+ U

��] œ]^� �])`) �] ˝] k] ı])� k]�]) k� � ]� g]�] k�
-ˇ]`�] n+E �] + k] �]� ˝]] n+D Y /�]^�]4
˙] k] �])`) k� � a]˝]]^�]� ˘]�]˝ k] Ÿ+E  k] ı])O
� k]�]) � k] � a]�] �]+™ � ) �]� ˝ k]D

Z � k]^� �] -�]) ı])� k]�]) � ` ı]^]¾]
�]_�˝] �]˘]� a]˘] ˝ a]�]� œ] ]]�] � )˝]` n+ ˝] k]
˝ a]�] �])`) k� � a]˝]]^�]� �]+™E �]_��
ı]^]¾] �]_�˝] k� � a]˝]]^�]� ˘]�]˝ k] + k]D V

� k]^� �] -�]) ^� �]` � œ] �]�]`+ � ] �]�]]]
�]+™ n+E ˝] k] ]+ �]�]`+ � ] �]+™ n+D
R[ � k]^� �] -�]) �]�]`+ ˝ a]�+] k) �]]˛]
4� ˝]] � œ] n+E W ˝] k] ˘]] k+ ˝ a]�+])] �])`) ı]]ı]
� ` ]˙]+ � k] � a])&] n+E ^( ) �]` ı]^]¾]
�]_�˝] � k]� ` � ` ]˙]+ � k] ˝ a]� œ+ ˙]`]�] k&˝]`
n+D RR ^˙]�] ı])� k]�]) � k] �]`� a] � k] �] k)
a+- œ] � œ] � k] •ä]&] ^� �]]E 0�]� ` ı]^]¾]

�]_�˝] -�]) ˝ a]�]� œ] ]]�] � )˝]` n+E ˝] k]
]+ ı])� k]�]) ^˙]�]� k] �]�]`+ �]`� a] � k]
•ä]&] ^� �]]E X ˝ a]�+] k) �]�]) �])`) � k] �]`
-ı]�]` 0�] ı]^]¾] �]_�˝] � k] •ä]&] � k)�]] Y

˙] k] ˝ a]�]� œ] )+˝]` n+D
RS /�]^�]4 �]]/�] k]E +�] �])`) k�

� a]˝]]^�]� ˙]`� k] - n]) 0�] k� � ]�] � )� k]
k� ^�]4 �]˙]� g]) �]+™ Ÿ+D Z RT -�])

˝ a]�] �])`) k� � a]˝]]^�]� ˙]`˝ k] + k] ˝] k]
˝ a]�+])] �])�]] ˝]�] n+E � k]^� �] -�]) ˝ a]�]
ı]^]¾] �]_�˝] � k] �])`) k� � ]�] œ] � k]
�]]) k&˝ k] + k]E R[ ˝] k] ˝ a]�] •ä]&] )+ k]� k]D RR

RU /�]^�]4 ^� ^˙]˝]� k] ı])� k]�]) � `
ı]^]¾] �]_�˝] k� �]]� “]&� “]�] � œ] ˘]�]˝ k] Ÿ+E  k]

�]˘]� a]˘] ı])� k]�]) k� � k] k" Ÿ+D R RV ı])O
� k]�]) � ` ı]^]¾] �]_�˝] �] ˝] k] +� œ] � a]�]]�]
�]�]]˝]` n+E �] +` +�]] k) o-&) $) ı n]&]
� )˝]` n+E �]_�� /�] k� ä]^)4 +�] � k]" œ] k�
�]]˝ k] �] k]& ^�]4 ˙]]˝ k] Ÿ+ - n]) �]+` ı]^]¾]
�]_�˝] +� œ] r-��]]E� k+ ^ı]˝]]Is ı a]� ])O
� k] k� ^�]4 0�]])˝]` n+D S RW ı])� k]�])
� ` ı]^]¾] �]_�˝] +�]] k) o-&) k� 4+�]]�]
k� �]]˛] ^�]�]� ) �]]]+` k&˝]` n+ T ^� +�]

ı])� k]�]) k� �]˘˘ k] Ÿ+D U RX ˝] k] -�])
+�] 0�] k� �]˘˘ k] Ÿ+E ˝] k] ]]^)�] �]` Ÿ+D + t]E
ı])� k]�]) k� ]]^)�] - n]) �]�]`+ k� � o]�]`
]]^)�] Ÿ+E V �]�]˝ �] +�] 0�] k� �]]˛] a&�]
	 k]� œ] W ˝]]^� +�] 0�] k� �]]˛] �]^+�]] �]`
ı]] t4D X

RY � Ÿ] �]�]	]˝]] gt+ ^� -]˙] k� & n])
� œ] +�] ˙] k] a&�] 	 k]�] ) k+ Ÿ+  k] 0�] �]^+�]]
k� -]� k] a� ! �]` �]+™ ˙] k] +�]] k) �]]�]� k]

� œ] Ü]� " + k]� k]]]�]` n+D Y RZ � �]_
"E ı])O
� k]�]) k� � k]" œ] k� ä]]^+) + k]� k] � ]
�]å` � k]�]ì]` � k] o/˝]ä]]) � ) )+` n+D Z

S[ /�]^�]4 ^� � �]_
" �]˛ “]˝]] k� -ˇ]`�]
� ` �]�]`E R[ �]�]) -ı]�]` �])ä]` � k] �]+™
�]_�� /� k] -ˇ]`�] � )� k]]]� k] � k] -]�]] k�
-]ˇ]]) ı]) /� k] -ˇ]`�] ^� �]]D SR /�]
-]�]] k� -]ˇ]]) ı]) ^� � �]_
" �]`
í]
"˝]] � ` � a]�]]�]` � k] -]ä]]& + k]� ) ı])O
� k]�]) k� �]˘˘ k] + k]� k] � ` �]]�]&]) -]ä]]&`
ı]]4�]`D RR SS +�] ˙]]�]˝ k] Ÿ+ ^� �]])`
� �]_
" -�] ˝]� 4� O�]]˛] � )]+˝]` - n])
& “& � k] ˝]åı] )+` n+D ST �]+` �]+™E +�]
�]` ^˙]� œ+ ı]+�]] ( �] �]]�]` ı]^]¾] �]_�˝]
^�]�]` n+E -ı]� k] ^&�] œ] � œ] � )]+˝ k] Ÿ+D RS

/�] & n])]�] +�] �]å` � k]˘ n]�]` � k] o/˝]ä]])
� ) ) k+ Ÿ+ ^� ı])� k]�]) +� œ] -ı]� k] � k]" œ]
k� �]]˝ k] �] k]& � k] RT - n]) ^( ) n]˝]` k� ä]^)4

YBRV � �]+ /ì]]�]` �]] -)]�]` 
]]�]] � ] �]�&
n+ ^˙]�]� ] �]˝]�]�] n+E r k+ ^ı]˝]]Is

-ˇ�]y Y
R 	]�] VBSSE ST

S ) k]�] WBSR

T 	]�] WBXE Y

U �]�] VZBS
a� �] RBSR

V 	]�] VBSV

W � g]+ RVBU

X Ü k]�] SBSU

Y /( SBRE V

Z 	]�] VBRZOSR

R[ R a� ) ZBSX
	]�] VBSU
/( UBSS
a� �] TBV

RR 	]�] WBXE Y

�������������������

g&�])] � q]�]y
R � g]+ RBRS

� g]+ TBV

S 	]�] UBUOW

T R a� ) SBR[E RS
S a� ) RBSS

U � g]+ RBRS
	]�] TBSW
R� g]+ TBS

V � g]� RSBTS
	]�] TBSZ

W ^( �] RBSZ
a� �] RBSU

X R a� ) RVBVT
Ü]� TBSR

Y S a� ) UBRX
Rı]˝] UBRT

Z R� g]+ TBS

R[ 0˝] TBRXORZ

RR � g]+ YBTRE TS
R a� ) RVBSS

RS S a� ) VBRE S

RT 	]�] UBUE V
/( RBV
Ü]� SRBX



) k]^�]�] œ] YBSUQZBS RYX[
+� œ] -ı]� k] �])`) � k] a!"� ])] ^&�]]4D
SU ˙]�] +� œ] a!å]�]] �]�]] ˝]�] +� œ] �]+
-]�]] ^�]�]`D �]�]) ^˙]�] ˘]`ä] � ` -]�]]
� ` ˙]]˝]` n+E ˙]�] ]+ 4� �]]) ^&�] ˙]]˝]`
n+ ˝] k] ]+ -]�]] �]+™ )+˝]`E ��] œ]^� o/�]]�]

^˙]� k] k&�] � k]˝]] n+ ��]] ^( ) 0�]� ` -]�]]
)�]˝]] n+H SV � k]^� �] -�]) +�] 0�]� `
-]�]] )�]˝ k] Ÿ+ R ^˙]� k] +�]� k] k&�]] �]+™E S

˝] k] +�] ˇ]`)˙] ˇ])˝ k] a+4 � k]�]ì]` � k] 0�]� ]
o/˝]ä]]) � )˝ k] Ÿ+D T

SW /�] k� -�]]]]E ı])� k]�]) � `
ı]^]¾] �]_�˝] �]` +�]])` � �]ä] k])` � œ] +�]])`
�]&& � )˝]` n+D U ��] œ]^� �]�]��]] �]+ n+
^� ˙]�] +� œ] Ü]]˛ “]�]] � )�]` + k]˝]` n+E ˝]�]
+� œ] �]�]	] �]+™ -]˝]] ^� +�] Ü]]˛ “]�]] � œ]
��]] � œ+D �]�]) ı]^]¾] �]_�˝] � a]& +�]])`
&�]` a+ “/� -]+ œ] k� �]]˛] +�]] k) ^�]4 ^�]�]˝]`
� )˝]` n+D SX - n]) ^&�] œ] � k] ˙] t]˘]� k]O
]]�]] ˙]]�]˝]] n+ V ^� ı]^]¾] �]_�˝] ��]]
� +�]] ˘]]+˝]` n+E ��] œ]^� �]+ ı])� k]�]) � `
�])ä]` k� � a]˝]]^�]� ı]^]¾] ˙]�] œ] � ` �]]^˝])
^�]å^�]å]� ) ^�]�]˝]` � )˝]` n+D

SY +�] ˙]]�]˝ k] Ÿ+ ^� ı])� k]�]) -ı]� k]
�]�] � ]�] œ] � œ] /�] ˝])+ ˝]]�]� k]�] ^�]# ]˝]]
n+ ^� ˙] k] 0�]� k] ı�]]) � )˝ k] Ÿ+ - n])

0�] k� �]� �]& k� � a]˝]]^�]� � a]�]]4 �]4 Ÿ+E
0�]� ] �]�]] + k]D W SZ ��] œ]^� ^˙]�] ı])
0�]� k] �]�]� k] ı]+� k] ˇ�]]�] ^&�]]E 0�] k� ^�]4
ı]+� k] � k] �]+ �]` ˝]�] ^� �]] ^�  k] k4� k]
%]� k] ˙]] t4 ^� ^�]�] a� �] 0�] k� � k] k" ˙ n]� k]
+ œ] X - n]) 0�]� ] � k]"] �] a+˝]O� k] �]]/�] œ] � œ] Y

ı]+�] n]# ] Z #+ k)D T[ �]+` �]+™E ^˙]� œ+
0�]� k] ı]+� k] � k] #+)]�]] R[ � k]  k] Ÿ+ ^˙]� œ+
0�]� k] � a]�]]�]] n+D RR - n]) ^˙]� œ+ 0�]� k]
� a]�]]�]] � k]  k] Ÿ+E ^˙]� œ+ 0�]� k] � k]� #+)]�]]
n+D RS - n]) ^˙]� œ+ 0�]� k] � k]� #+)]�]] � k]  k]
Ÿ+ ^˙]� œ+ 0�]� k] �]^+�]] �]` &`D RT

YBSW � �]] r˙] k] � +` �]+™ 	]�]`Ds

TR ˝] k] ^( ) /�] �]]˝] œ] k� �]] k) � œ] +�]
��]] � œ+H -�]) ı])� k]�]) +�]])` ˝])(
n+E ˝] k] � n]�] +�]] k) ^�]�]]( + k]�]]H R

TS ˙]�] 0�]� k] +�]] k) ^�]4 -ı]�]] � k]"]
˝]� k& ^&�]] - n]) 0� k] �] n]˝] k� +]]� k]
� ) ^&�]]E S ˝] k] ]+ - n]) 0�]� ] � k]"] +�]
ı]) �� ı]] � ) k� +� œ] �]]� ` �]])` ˘]`ä œ] �]`
��] œ] �]+™ œ&� k]H TT ı])� k]�]) k� ˘ a]� k]
a+- œ] ı]) � n]�] /�]ä]]�] �]�]] �]� ˝]] n+H T

0� œ+ � k]� #+)]� k]]]�]] ˝] k] ı])� k]�]) n+D U

TU � n]�] 0� œ+ �]ä]] k� �]]�]� #+)]
�]� ˝]] n+H � k] “/ �]+™D ��] œ]^� �]�]`+ �]`� a]
� k] -ı]�]` ˙]]�] &`E �]+` �]+™E 0� k] �] k)
a+- œ] � œ] � k] •ä]&] ^� �]] �]�]]E ]+ ı])� k]�])
k� &] t4 +]˛] � n]# ] n+ V - n]) ]+` +�]])`

�]]^˝]) ^�]�]˝]` �]` � )˝]] n+D W

TV � n]�] +� œ] �]�]`+ k� ı�]]) � k] -�]�]
� ) �]� ˝]] n+H X ��]] � o]� " �]] a&�]
�]] ä a]��] �]] � g]�] �]] � o]�]]ı]�] �]] �]˝])]
�]] ˝]�]]])H Y TW # `� ˙ n]�]] ^�]�]] n+E
r˝ k])` �]]^˝]) +�] ^&�]O�]) �] n]˝] � ]
�]]�]�]] � )˝ k] Ÿ+E +�]])` +]�]˝] 0�] � k]å œ]
˙ n]�]` n+ ^˙]� œ+ +�]]�] ^� �]] ˙]]4�]]Ds Z

TX /�] k� �]˙]]�]E ^˙]�]� k] +�]� k] ı�]])
^� �]]E +�] 0�]� ` �]&& � k] /�] �]])` � a]�]`O
�]˝] œ] � œ] �]]�]&]) ˙]`˝] +]^�]�] � )˝ k] Ÿ+D R[

TY ��] œ]^� � a]	 k] �]� `�] n+ ^� �] ˝] k]
�] n]˝]E �] •ä]&�]`E �] �]� “] g&˝]E �] �])� ] œ)E
�] -]˙] � ` ˘]`ä œ]E �] -]� k]]]�]` ˘]`ä œ]E �]
� k] “/ ˝]]� ˝]E RR TZ �] t1 ˘]] “/E �] �]+O
)] “/E �] +` � k] “/ - n]) � �]_
" +� œ] ı])� k]�])
k� 0�] ı�]]) � k] -�]�] � ) �] k� �]` ˙] k]

+�]] k) Ü]� a] �]�]`+ �]`� a] � œ] n+D

Z � Ÿ] �]�]`+ � œ] �]˘] � +˝]] gt+E � Ÿ] 	 g]#
�]+™ �] k]�] )+] ˙ n]� k] � k])] ä]�]`) �]`

� k] k) �]]˛] ı]^]¾] �]_�˝] � œ] �]]]+` k&˝]] n+
S ^� � a]	 k] �]+)] a&�] n+ - n]) � k] k) ^&�] � œ]
k4�]] & “& 0# ˝]] n+ ˙] k] ˛]�]� k] � ] �]]�] �]+™

-ˇ�]y Y
R Rı]˝] RBTE U

S S a� ) VBX

T ) k]�] VBTOV

U � g]+ RUBRWE SW
� g]+ RWBX

V ^�]� “] RRBS[

W /( RBZORR
S˝]` RBZ

X � g]+ RTBRV
) k]�] WBV
R a� ) RVBUZ

Y /ì] SBRR

Z /ì] RBW

R[ /( RBV

RR ^( �] TBRU
R^˛] SBRS
/ì] TBR

RS ) k]�] VBRY
˝]`˝] TBX

RT S a� ) UBW

�������������������

g&�])] � q]�]y
R 
]˙] RRYBW

R� g]+ UBU

S � g]+ TBRW
) k]�] TBSV
R� g]+ UBZ

T �]�] V[BY

U Ü k]�] RTBTYE TZ
/ì] R[BRWE RX

V 
]˙] RR[BR

W /ì] XBSV
R� g]+ SBR

X � g]+ RVBR[

Y S a� ) UBYE Z

Z 
]˙] UUBSS

R[ � g]+ RWBTT

RR /( WBRS



RYXR ) k]^�]�] œ] ZBTOSR
� k]˝]]D T � ]�]I -ı]� k] �] g+&` �]]/�] œ] k�
�]&� k]E ^˙]�] k� �]]˛] � k])] � g]�] � ] ^)�˝]]
n+E � Ÿ] k4�]] �]]^ı]˝] ˙]�] #+)˝]] ˙] k] �]�]`+

� k] g&) + k] �]�]] n+D U � k] /�])]4�]` Ÿ+E
^˙]� œ+ � k]" œ] k� �]]˝ k] �] k]& ^�]�]] �]�]] ˛]]D R

0�+™ � k] �]^+�]] &` �]�]` ˛]`E 0�] k� �]]˛]
� )]) ^� 4 �]4 ˛ k] S - n]) 0� œ+ � ]� g]�] T

- n]) ı]^]¾] � k]]] � )� k] � ] �]��]]�] ^&�]]
�]�]] ˛]] U - n]) 0�+™ � k] ]] k& ^� 4 �]4
˛ k]D V V +�]] k) ı a])� k] �]` 0�+™ � œ] � k] ˛ k] W

- n]) 0�+™ k�  o]�] � k] �]�]`+ -]�]]D X ı])O
� k]�]) ˙] k] �]�] k� 1 ı]) n+E +� k]�]]O+� k]�]]
k� ^�]4 0�]� ` ˝]])`( + k]D -]�]`�]D
W �]�]) /�]� ] �]+ �]˝]�]�] �]+™ ^�

ı])� k]�]) � ] ]˘]�] �]]� ]�] + k] �]�]]D &)O
-�]�] /�])]4�] k�  o]�] � k] ^�]� �]� k]]]� k]
�]�]` �] k]�] �]˘]� a]˘] /�])]4�]` �]+™ Ÿ+D Y

X �] +` -ì]]+�] k�  o]�]˙]� + k]� k] � `
]˙]+ � k]  k] �]�]` -�]�] � œ] 0�] k� �]˘˘ k] Ÿ+E Z

�]�]) ˙ n]�]] ^�]�]] n+E r˝ a]	]� k] ^˙]�]  o]�]�
� ] ]]&] ^� �]] �]�]] n+ ]+ /�]+]� � k]
-]4�]]Ds R[ Y /�]� ] �]˝]�]�] �]+ n+
^� ˙] k] � g]�] k� ^)�˝ k] � k] -ì]]+�] k�
�]˘˘ k] Ÿ+E  k] -�]�] � œ] ı])� k]�]) k� �]˘˘ k]
�]+™E RR �]_�� ˙] k] ı])� k]�]) k� ]] k& k�
� a]˝]]^�]� 0�] k� �]˘˘ k] Ÿ+E RS  k] +` -ì]]+�]
� ]  o]�]� �]]� k] ˙]]˝ k] Ÿ+D Z ��] œ]^� ı])O
� k]�]) � k] �]+ ]]&] ^� �]] ˛]]E r� Ÿ] -�]� k]
�]]�] /�]` �]�]�] -] t1 �]] - n]) �]])] k�
4� � k]"] + k]�]]Ds RT R[ �]�]) �]+ ]]&]
^�] “( 0�] ]�˝] +` �]+™E �]_�� ˝]�] �]`
^� �]] �]�]] ˛]] ˙]�] ^)�]� ] +�]] k) ı a])� k]
/�]+]� � k] �]� “]]˝]` a+ “/ - n]) 0�] k� �]� “]
� œ] ˙ a]å] t] �]˘˘ k] ˛ k]D RU RR �]+ ]]&] 0�]
]�˝] ^� �]] �]�]] ˛]] ˙]�] �]˘˘ k] ı n]&] �]`
�]+™ a+4 ˛ k]E �] +` 0�+ œ]� k] � k] “/ -˘!]O� a])]
� ]�] ^� �]] ˛]] ˝]]^� �]+ ˘ a]�]]] ı])� k]�])

ZBXE Y ��]]yE r�]`˙]Ds

k� �]� �]& k� � a]˝]]^�]� + k]E �] ^� o/�]]�]
k� � ]�] œ] k� � a]˝]]^�]� D ı])� k]�]) 0�]` � k]

˘ a]�]˝]] n+ ^˙]� k] ]+ ˘]]+˝]] n+D RS ı])O
� k]�]) � k] ^)�]� ] � k] � +] ˛]]E r�]å] ! k] k"
� ] &]�] + k]�]]Ds R RT # `� ˙ n]�]] ^�]�]]
�]` n+E r� Ÿ]� k] �]] g� �] � k] ı�]]) ^� �]] �]�])
4�]]] � k] �]( )˝] � `Ds S

RU ˝] k] +�] ��]] � œ+H ��]] ı])O
� k]�]) -��]]�] � )˝]] n+H +)^�]ä] �]+™I T

RV /�]^�]4 ^� 0�]� k] � g]�]] � k] � +]E
r� Ÿ] ^˙]�] ^� �]` ı]) &�]] ^&�]]�]] ˘]] gt+
0�] ı]) &�]] ^&�]] t1 �]] - n]) ^˙]�] ^� �]`
ı]) � Í �]] � )�]] ˘]] gt+ 0�] ı]) � Í �]]
� tÎ �]]Ds U RW ˝] k] ^( ) ı])� k]�]) ^� � k]
˘ a]� k]�]] �]+ �] ˝] k] o/�]]�] � ` /˘!] ı])
^�]� “]) � )˝]] n+ �] +` 0�]� ` � k]+�]˝]
ı])E� �]_�� ı])� k]�]) ı]) ^�]� “]) � )˝]]
n+ ˙] k] &�]] ^&�]]˝]] n+D V RX /�]^�]4

^� �]]�¾]]˘]�] ^( ) n]�] k� �]] k) � œ] � +˝]]
n+E r� Ÿ]� k] ˝ a]	 k] /�]^�]4 •ä]&] ! k]å] n+ ˝]]^�

˝ k] k) �]]�]� k] � œ] -ı]�]` �]_�˝] ^&�]] t1 - n])
ı g])` ˇ])˝]` ı]) -ı]� k] �]]�] � ] k4�]]�] � )]
�] gt� Ds W RY ˝] k] ^( )E ı])� k]�]) ^˙]�]
ı]) ˘]] k+ 0�] ı]) &�]] ^&�]]˝]] n+ �]�])
^˙]� k] ˘]] k+ 0� k] %`# + k]� k] k&˝]] n+D X

RZ �]�]) -�] ˝ g] � a]	]� k] � k+�]]E r˝] k]
^( ) ��] œ] ]+ o/�]]�] œ] � k] -�] �]` & k]
]`
#+)]˝]] n+H � n]�] n+ ˙] k] 0�]� ` �])ä]` k�
^�]�]]( �]å] )+ �]� ] n+Hs S[ �]�])
k+ o/�]]�]E ˝ g] � n]�] n+ ˙] k] ı])� k]�]) � k]

ı]�]"� ) ˙]]]�] k&� k] � ` ˙ a] “)˝] � )
)+] n+H Y ��]] %�]` a+ “/ ˘]`ä] -ı]� k]
%]�]� k]]]� k] � k] � + �]� ˝]` n+E r˝ g]� k] � a]	 k]
k4�]] ��] œ] �]�]]�]]Hs Z SR ��]] a� �+])

� k] ^�]¸` ı]) -^ˇ]� ]) �]+™ R[ ^� ]+ 4�
+` �] œ] k& � k] 4� �])˝]�] -]&) k� � ]�] k�

ZBRW ��]]yE r�] ˝] k] ˘]]+� k]�]]� k] ı]) ^�]
 “])
� )˝]] n+E �] +` & n]å� k]�]]� k] ı])Ds

-ˇ�]y Z
R ^�]	 “] UBSS

S Ü k]�] TBSV
Ü k]�] XBY

T ^�]	 “] SUBRS

U Ü k]�] SWBX
/ì] ZBR

V ) k]�] UBRT

W ��] R[BRV

X �]˝] RBRX

Y ) k]�] SBSY
Ü]� SBZ

Z � g]+ YBTZ
	]�] TBSZ

R[ 0˝] SRBRS
/ì] RRBRY

RR � g]+ RBRSE RT

RS 	]�] UBSY

RT 0˝] RYBR[E RU

RU 0˝] SVBSRE SU

�������������������

g&�])] � q]�]y
R 0˝] SVBST

S �]�]] RBSE T
/ì] RSBRW

T ��] TSBU
-�] TUBR[

U ^�]	 “] TTBRZ

V ˝]`˝] TBUE V

W ^�]	 “] ZBRW

X ^�]	 “] R[BR
^�]	 “] RUBU

Y -�] U[BS

Z �]�] SZBRW
�]�] UVBZ

R[ �]�] WUBY
^�]� “] RYBW



) k]^�]�] œ] ZBSSQR[BX RYXS
^�]4 - n]) g&�])] �]]� g]�]` � ]�]� k� ^�]4
�]�]]4H SS ı])� k]�]) �]` ˘]]+˝]] n+ ^�
]+ a&
" œ] ı]) © k]ˇ] Ü]� " � k) - n])
-ı]�]` �]_�˝] ^&�]]4E ^( ) �]` ]+ �] a+˝]
�]ì] )�]˝]] n+ - n]) 0�]� k] © k]ˇ] k� �])O
˝]�] œ] �]]�]` a&
" œ] � k] �])&]�˝] ^� �]] n+ ˙] k]
�]]�] k� �]]�]� Ÿ+D ST 0�]� k] �]+ /�]O
^�]4 ^� �]] ˝]]^� -ı]�]` -ı]]) �]^+�]]E
&�]] k� �])˝]�] œ] ı]) ^&�]]4 R ^˙]� œ+ 0�]� k]
�]^+�]] ı]]� k] k� ^�]4 ı]+� k] � k] ˝ n]�]]) ^� �]]
n+ SU �]]�]` +�] ı]) ^˙]� œ+ 0�]� k] �] ^�] “(

�] g+^&�] œ] � œ] � k] �]_�� � n])O�] g+&` )]
 �" œ] � œ]
� k] �]` � a]�]]�]] n+D S SV �]+ k4�]] +` n+
˙ n]�]] + k]� k] � ` ^� ˝]]�] � œ] �]` ]+ � +˝]]
n+E r˙] k] � k] k) �] k]�] �]+™ ˛ k]E T 0� œ+ � Ÿ]

F-ı]� k] �] k]�]G � gt+�]] - n]) ˙] k] � k])` ı�]])`
�]+™ ˛]`E 0� k] Fı�]])`G � gt+�]] U SW - n])
^˙]�] ˙]�]+ 0�]� k] � +] �]�]] ˛]]E F˝ a]�] � k] k)
�] k]�] �]+™ + k]EG ]+ t]  k] F˙]`^]˝] ı])� k]�])
k� � k] k"G � +�]] t4� k]Ds V

SX /˝]�]] +` �]+™E �]�]]�]]+ /�])]4�]
k� �]] k) � œ] ı a]� ])� ) � +˝]] n+E r/�]O

)]4�] k� � k]" œ] � ` ^�]�]˝]` ˘]] k+ �]� ao]O
&) � ` �]]� g] k� ^� �]� œ] ^˙]˝]�]` -�]O
^�]�]˝] ��] œ] �] + k]E �]�]) ^�] “( � a]¹`O�])
�] k]�]� +` 0Ã]) ı]] t4� k]D W SY /�]^�]4
^� �]+ k]]]� ˇ])˝]` ı]) ^+�]]�] � k]�]] - n])
�]å` ˝ k]ä]` � k] �]+ � ]�] ı g])] � k)�]]Ds X

SZ �]]˛] +`E ˙ n]� k] �]�]]�]]+ � k] ı]+� k] � k]
�]˝]]�]] ˛]]E r-�]) � k]�]]- œ] k� ı])� k]�])
�]+ k]]]� � k] +�]] k) a� !  o]�]˙] œ] � k] •ä]&] �]
! k]å] + k]˝]]E ˝] k] +�] �]& k]�] � ` ˝])+ �]�]
�]4 + k]˝ k]E +�]])] +]�] -�] k])] ˙ n]�]] + k]
�]�]] + k]˝]]Ds Y

T[ ˝] k] ^( ) +�] ��]] � œ+H �]+` ^�
+]�] t]^� � n])O�] g+&` )]
 �" œ] k� �] k]�] � k]�

ZBSR ��]]yE r-�]]&)Ds ZBSX � �]] r�]˘ k]
a+4 �] k]	]Ds ZBSYE SZ �-^˝]y � V k&� œ]D

#+)� k] � ` � k]^�]�] �]+™ � ) ) k+E ^( ) �]`
ı])� k]�]) 0� œ+ � k]� #+)] )+] n+ R ��] œ]^�
0�]� œ] ^]�]]�] n+D S TR � k]^� �] /�]O
)]4�] � k] � ]� g]�] ı]) ˘]�]� ) � k]� #+)O
� k] � ` � k]^�]�] � `E ^( ) �]`  k] � ]� g]�]
k� � a]˝]]^�]� ı g])` ˝])+ ˘]�] �]+™ �] k� D

TS ]˙]+ ��]] ˛]`H 0�+ œ]� k] ^]�]]�]
� k] �]+™ �]_�� -ı]� k] � ]�] œ] � k] � k]�
#+)� k] � ` � k]^�]�] � `D 0�+ œ]� k] r# k]� )
^�]�]]� k]]]� k] ı]˝˛])s � k] # k]� ) �]]�]` T

TT ˙ n]�]] ^�]�]] �]` n+E r k&�]I � Ÿ] ^�]��] k]�]
� œ] # k]� ) ^�]�]]� k]]]�]] ı]˝˛]) U - n]) k# �]
ı] at+˘]]� k]]]�]` ˘]¸]�] )�]˝]] gt+E �]�]) ˙] k]
0�] ı]) ^]�]]�] � )˝]] n+ ]+ ^�])]�] �]+™
+ k]�]]Ds V

R[ �]]/�] k]E � Ÿ] ^&�] � k] �]+` ˘]]+˝]]
gt+ - n]) /�])]4^�]�] œ] k� ^�]4 ı])O

� k]�]) � k] � k])` �]+` Ü]]˛ “]�]] n+ ^�  k]
0Ã]) ı]] t4D W S /�]^�]4 ^� � Ÿ] 0�] k�
�]] k) � œ] �]]]+` k&˝]] gt+ ^� 0�]� œ] ı])� k]�])
� ` � k]]] k� ^�]4 ˙] k]�] ˝] k] n+E X �]�])
�]+` �]]�] k� � a]˝]]^�]� �]+™D T  k] �]+™
˙]]�]˝ k] ˛ k] ^� ı])� k]�]) � ` �]ä]) � œ] � k]�
#+)� k] k� ^�]4 ��]] ä]Î )` n+D Y /�]^�]4
 k] -ı]� k] ˝])` k� � k] � a]& � k] � k]� #+)]� k]
� ` � k]^�]�] � )˝ k] ) k+ Z - n]) ı])� k]�])
k� � k]� �˝]) œ] ı]) �]+™ ˘]� k]D R[ U �]�]`+

� ` �] n]˝] � k] � ]� g]�] � ] o-˝] + k] �]�]] RR

˝]]^� +) � k] “/ ˙] k] �]�]`+ ı]) ^]�]]�] � k)
]+ � k]� #+ k)D RS

V � g]�]] � k] � ]� g]�] k� ä]^)4 � k]� #+)O
� k] k� �]] k) � œ] ^�]�]]E r˙] k] o/�]]�] � k] � ]�]
� )˝]] n+ ]+ •ä]&] ) k+�]]Ds RT W �]�])
^]�]]�] � k] � k]� #+)� k] k� �]] k) � œ] ^�]�]]
n+E r-ı]� k] ^&�] � œ] �]+ �] � + k]E RU F� n]�]

1 ı]) �]� “] ˙]]4�]]HG RV �]]�]` �]�]`+ � k]
�]`˘ k] �]]� k] k� ^�]4 � n]�] �]� “] ˙]]4�]]D
X �]]E F� n]�] -˛]]+O ao� $ � œ] 0˝] k)�]]HG RW

-ˇ�]y Z
R R^˛] VBZ

S ) k]�] RRBRT
/( TBW

T /( SBRS

U + k] SBST
�]˝] SRBUT
Rı]˝] SBR[

V + k] RBR[
	]�] TBSW

W + k] RBR[
) k]�] RRBUE V

X �]�] R[BSSE ST

Y �]�] RBZ

�������������������

g&�])] � q]�]y
R ) k]�] R[BS[

S ) k]�] UBRR
^( �] TBZ

T �]�] YBRU
� g]� S[BRXE
RY
R a� ) RBST

U 
]˙] RRYBSS
�]˝] SRBUS

V �]�] SYBRW
) k]�] R[BRR
Rı]˝] SBW

�������������������

-ˇ�]y R[
W ) k]�] ZBTE U

X Ü k]�] SRBS[
	]�] RBRU

Y ) k]�] RBRWE RX

Z � g]� RWBRV
^( �] TBZ

R[ � g]� XBSZE T[

RR �]˝] VBRX
) k]�] XBW
/( SBRV
a� �] SBRTE RU

RS 	]�] TBSU

RT � n]�] RYBV
	]�] TBRS

RU ��] ZBU

RV ��] T[BRS

RW ��] T[BRT



RYXT ) k]^�]�] œ] R[BYQRRBT
�]]�]` �]�]`+ � k] �] k) a+- œ] � œ] � k] 1 ı]) �]]� k]
k� ^�]4 � n]�] -˛]]+O ao� $ � œ] 0˝] k)�]]Ds

Y �]�]) �]]�¾] ��]] � +˝]] n+H �]+ � +˝]]
n+E r�]+ � o] k&�] ˝ k] k) ı]]�]E ˝ k] k) +` � at]+ � œ]

- n]) ˝ k] k) +` ^&�] � œ] n+Es R �]]�]` ^]�]]�]
� ] r� o] k&�]s ^˙]�]� ] +�] Ü]˘]]) � )˝ k] Ÿ+D
Z -�]) ˝ g] � at]+ � k] �]�] �] k]�] œ] k� �]]�]� k]
k4�]]�] � k) ^� �]`� a] +` Ü]� a] n+ S - n])

-ı]� k] ^&�] � œ] �]+ ^]�]]�] )� k] ^� ı])O
� k]�]) � k] 0� k] �] k) a+- œ] � œ] � k] •ä]&] ^� �]]
n+E ˝] k] ˝ g] 0Ã]) ı]]4�]]D R[ /�]^�]4

^� 4� o/�]]�] � k]� #+)]4 ˙]]� k] k� ^�]4
^&�] � k] ^]�]]�] � )˝]] n+E �]�]) 0Ã])
ı]]� k] k� ^�]4 �]�] �] k]�] œ] k� �]]�]� k] � at]+ � k]
-ı]� k] ^]�]]�] � ] k4�]]�] � )˝]] n+D T

RR ��] œ]^� �]]�¾] � +˝]] n+E r˙] k] � k] “/
0�] ı]) ^]�]]�] � )˝]] n+ ]+ ^�])]�] �]+™
+ k]�]]Ds U RS /�]^�]4 ^� �] g+&` - n])
� g]�]]�]` k� �]`˘] � k] “/ ( “� �]+™ V ��] œ]^�
�]�] k� 1 ı]) 4� +` Ü]� a] n+E ˙] k] -ı]� k] �]�]
ı a]� ])� k]]]�] œ] � k] k%) œ] -]�]`
 œ] k&˝]] n+D�
RT /�]^�]4 ^� r˙] k] � k] “/ �]+ k]]]� � ]
�]]�] ı a]� ])˝]] n+ ]+ 0Ã]) ı]]4�]]Ds W

RU �]�])  k] 0�]� ] �]]�] n� � k] ı a]� ] œ)� k] ˙]�]
0�+ œ]� k] 0�] ı]) ^]�]]�] +` �]+™ ^� �]]H
- n])  k] 0�] ı]) n� � k] ^]�]]�] � œ)� k] ^˙]�] k�
�]] k) � œ] 0�+ œ]� k] � a]�]] +` �]+™H - n])  k] 0�] k�
�]] k) � œ] n� � k] � a]� œ]� k] ˙]�] � k] “/ Ü]˘]]) � )� k]O
]]�]] +` �] + k]H RV - n]) Ü]˘]]) � )� k]O
]]� k] n� � k] Ü]˘]]) � œ)� k] ˙]�] ˝]� 0� œ+ � k]˙]]
�] ˙]]4H X # `� ˙ n]�]] ^�]�]] n+E r0�] k�
ı] t]] ^� ˝]� k] � ao]&) Ÿ+ ˙] k] -˘!` �]]˝] œ] � `
� a]�]�]�])` � a]�]]˝ k] Ÿ+Is Y

RW ^( ) �]` 0�]� œ] � k] �]�] � a]�]O
�]�])` k� � a]˝]]^�]� �]+™ ˘]� k]D �]�]]O
�]]+ � +˝]] n+E r k+ �]+ k]]]E� ^� �]� k] +�]] k)

R[BRS � �]] r&^)�]]^&�] n+Ds R[BRTE RWC
RRBT �-^˝]y � V k&� œ]D

� o] k&�] ı]) ^]�]]�] ^� �]] n+Hs R RX ˝] k]
� o] k&�] � a]�]� k] k� �]]& +` ^]�]]�] ^� �]]
˙]]˝]] n+D S - n]) � o] k&�] ˝]�] � a]�]] ˙]]˝]] n+
˙]�] � k] “/ �]�]`+ k� �]] k) � œ] Ü]˘]]) � )˝]]
n+D RY �]�]) � Ÿ] ı g]!˝]] gt+E ��]] 0�+ œ]� k]

� o] k&�] �]+™ � a]�]]H � k]�]� � a]�]] ��] œ]^�
^�]�]] n+E r� o] k&�] � a]�]]� k]]]�] œ] � ` -]]]ä]
�]])` ˇ])˝]` ı]) � gt]˙] 0# ` - n]) 0�]� ]
� o] k&�] ˇ])˝]` k� � k]� k]O� k]� k] ˝]� ı] at+˘]]Ds T

RZ �]�]) � Ÿ] ı g]!˝]] gt+E ��]] /�])]4�]`
�]�]	] �]+™ ı]]4H U ı]+� k] � g]�]] � +˝]] n+E
r� Ÿ] 0�] k� ä]^)4 ˝ a]� œ+ ˙]�]�] ^&�]] t1 �]]
˙] k] 4� ˙]]^˝] �]+™ n+D � Ÿ] 4� � g]� “]
˙]]^˝] k� ä]^)4 ˝ a]�+] k) o-&) � a]�� k] � `
-]�] �]å� ] t1 �]]Ds V S[ ^( ) �]�]]O
�]]+ � k]ˇ]å� + k]� ) � +˝]] n+E r^˙]�+ œ]� k]
� a]	 k] �]+™ gt%æ]E 0�+ œ]� k] � a]	 k] ı]] ^�]�]] W

- n]) ^˙]�+ œ]� k] � k] k) �]] k) � œ] �]+™ ı g]!] 0�] ı])
� Ÿ] ä]]^+) a+-]Ds X SR � k]^� �] /�]O
)]4^�]�] œ] k� �]] k) � œ] ]+ � +˝]] n+E
r� Ÿ] k4� k] �] k]�] œ] k� �]]�]� k] ^&�]O�]) +]˛]
n( �]]4 )+] ˙] k] � k])` -]�]] �]+™ �]]�]˝ k]

- n]) %`# Ÿ+Ds Y

RR ˝] k] ^( )E � Ÿ] ı g]!˝]] gt+ ��]] ı])O
� k]�]) � k] -ı]� k] �] k]�] œ] � k] a#� )]

^&�]]H Z ^�]�] a� �] �]+™I ��] œ]^� � Ÿ] �]` ˝] k]
4� /�])]4�]` gt+ - n]) -ì]]+�] k�  o]�]�
- n]) ^�]��]]�]`�] �] k]¾] � k] gt+D S ı])O
� k]�]) � k] -ı]� k] 0�] �] k]�] œ] � k] �]+™ a#� O
)]�]]E ^˙]�] ı]) 0�]� k] �]�]� k] ı]+� k] �]]�]
ˇ�]]�] ^&�]]D R[ ��]] ˝ a]�] �]+™ ˙]]�]˝ k] ^�
˙]�] 4^�]�]]+ � k] ı])� k]�]) � k] /�])]4�]
� ` ^�]� ]�]˝] � ` ˛]`E ˝] k] /�] �]] k) � œ] �]]�¾]
��]] � +˝]] n+H T r k+ �]+ k]]]E� 0�+ œ]� k]
˝ k] k) �]^]
�]]�˝]]- œ] � k] �]]) $]�]] n+ - n])
˝ k])`  k]^&�] œ] � k] �] k]&� ) ^�])] ^&�]] n+

RRBR ��]]yE r�]`˙]Ds

-ˇ�]y R[
R ��] T[BRU

S Ü k]�] RWBTR

T R a� ) ZBRW
S a� ) UBRT
/ì] RTBRV

U �]�] SYBRW
) k]�] ZBTT

V Ü k]�] RVBXOZ
	]�] TBSY

W �] k]4 SBTS
Ü k]�] SBSR

X �]˝] SYBRZE S[

Y �]�] VSBX
/( WBRUE RV

�������������������

g&�])] � q]�]y
R �]�] VTBR

� g]+ RSBTXE TY

S � g]+ UBUS

T 
]˙] RZBU
Ü k]�] RBY

U �]˝] R[BVE W
Ü k]�] SBRU

V ��] TSBSR

W ) k]�] ZBT[

X �]�] WVBR

Y �]�] WVBS

�������������������

-ˇ�]y RR
Z R�]�] RSBSS

^�]� “] TRBTX

R[ ^�]	 “] RZBV

]˙] ZUBRU



) k]^�]�] œ] RRBUOS[ RYXU
- n]) � Ÿ] +` - k� �]] �]˘]] gt+ - n]) -�]  k]
� k])` ˙]]�] k� ı]` k! ı] kå Ÿ+Ds R U � k]^� �]
ı])� k]�]) � k] 0� k] ��]] ˙]]]�] ^&�]]H r� k] k)
-�] �]` k4� k] XE[[[ -]&�]` Ÿ+ ^˙]�+ œ]� k]
�]]�] k� �]]�]� k] � a]"� k] k"� � ) o&$]˝] �]+™
^� �]]Ds S V 0�]` ˝])+E -]˙] �]` a� !
�]˘ k] a+4 �] k]�] Ÿ+ T ^˙]� œ+ ı])� k]�]) � `
�]+]O �� ı]] � ` ]˙]+ � k] ˘ a]�]] �]�]] n+D
W -�]) �]+ ˘ a]�]]] �]+]O �� ı]] � ` ]˙]+
� k] n+ U ˝] k] /�]� ] �]˝]�]�] �]+ 0�] k� � ]�] œ]
� ` ]˙]+ � k] �]+™ n+D V �]+™ ˝] k] �]+]O �� ı]]E
�]+]O �� ı]] �]+™ )+˝]`D

X ˝] k] ^( ) +�] ��]] � œ+H /�])]4�]
^˙]�] ˘]`ä] � ` �] k]˙] � œ] �] kå ˙]˝]�] � k] �]�]]
a+-] ˛]] ]+ 0� k] �]+™ ^�]�]`E �]�]) �]+

˘ a]� k] a+- œ] � k] ^�]�]`D W �]]� ` �] k]�] � # k])
+ k] �]4E X Y # `� ˙ n]�]] ^�]�]] n+E rı])O
� k]�]) � k] 0� œ+ �]]�] k] �]+)` �]™& � œ] $]�]
^&�]] n+E Y 0�]� ` - t]� œ] k4�]` Ÿ+ ˙] k] k&�]
�]+™ �]� ˝]™ - n]) � ]�] k4� k] Ÿ+ ˙] k] � a]�]
�]+™ �]� ˝ k]D -]˙] ˝]� 0�]� ` �]+`
+]�]˝] n+Ds Z Z - n]) &]^]& �]` � +˝]]
n+E r0�]� ` � k]ä] 0�] k� ^�]4 o( &]E ˙]]�]E

# k]� ) ^�]�]]� k]]]�]] ı]˝˛]) - n]) �]ä]] � ]
� ])�] �]�] ˙]]4D R[ 0�]� ` - t]�] œ] k�
-]� k] t-ˇ k])] !] ˙]]4 ˝]]^�  k] k&�] �] �] œ�
- n]) 0�]� ` � �]) +� k]�]] k� ^�]4 	 a]� `
) k+Ds R[

RR /�]^�]4 � Ÿ] ı g]!˝]] gt+E ��]] 0�+ œ]� k]
/�] ˝])+ # k]� ) �]]�]` ^� +� k]�]] k� ^�]4
^�]) ı] œåH � k]�]� �]+™I �]�]) 0�] k� �]�]˝]
� &�] 0# ]� k] � k] � n])O�] g+&` �] k]�] œ] � k] 0Ã])
^�]�]] ˝]]^� �] g+^&�] œ] � œ] ˙]�]�] ı n]&] + k]D RR

RS -�] -�]) 0�] k� �]�]˝] � &�] 0# ]� k]
� k] a&^�]�]] � k] -]�]`
 œ] ^�]�]™ - n]) 0�] k�
�]"� k] � k] � n])O�] g+&` �] k]�] œ] � k] -]�]`
 œ]
ı]]�]™E RS ˝] k] 0�]� ` ^�]�]˝]` k� ı g])] + k]� k] � k]
- n]) ^� ˝]�]] ( ]�]&] + k]�]]I

RT -�] � Ÿ] ˝ a]�] � n])O�] g+^&�] œ] � k] �]]˝]
� ) )+] gt+D � Ÿ] � n])O�] g+&` )]
 �" œ] k�
^�]4 Ü k]^
]˝] gt+ �]]�]` � a]	 k] 0�] k� ı]]�]
� k]˙]] �]�]] n+E R /�]^�]4 � Ÿ] -ı]�]` � k]]]
� ] �] a+˝] �]��]]�]� � )˝]] gt+ S RU ˝]]^�
-ı]� k] �] k]�] œ] � œ] ^� �]` ˝])+ ˙]�]�] ı n]&] � )
�] gt� - n]) 0�]� œ] � k] a� ! � ] 0Ã]) � )]]
�] gt� D RV /�]^�]4 ^� ˙]�] 0� œ+ ˝�]]�]
^&�]] �]�]] T - n]) /�]� k] a&^�]�]] k� ^�]4
ı])� k]�]) k� �]]˛] � a]�]+ � )� k] � ] )]�˝]]
� a]�]]E ˝] k] �] k]˘] k] -�]) 0� œ+ �]`� ]) ^� �]]
˙]]4 ˝] k] n� �]] + k]�]]I �]+ k4�]] + k]�]] �]]�] k]
 k] ı]+� k] �]) �]4 ˛ k] �]�]) -�] •ä]&] + k] �]4
Ÿ+D RW /�] k� -�]]]]E -�]) ı]+� k]

( �] k� ˝] n]) ı]) �]` �]�]` -] k" � ` �] k] “/
ı]^]¾] n+E ˝] k] � at]ˇ]] a+-] ı g])] -]"] �]`
ı]^]¾] n+ - n]) -�]) ˙]å ı]^]¾] n+E ˝] k]
$]^�]�] t] �]` ı]^]¾] Ÿ+D

RX -˘ k! ˙ n]˝ g]�] k� ı k]å � ` a� !
$]^�]�] t] ˝] k]å &` �]�]™ - n]) ˝ a]	 k] ˙ o]�]�]`
˙ n]˝ g]�] + k]˝ k] a+4 �]` 0�]� ` �]]� ` $]^�]�] œ]
k� �]`˘] � �]�] �]�]]�]] �]�]] n+ - n]) ˝ g]

0�]� ` ˙]å k� 0¢]�] )�] � ] ^+�� k]&]) + k]
�]�]] n+D RY /�]^�]4 ˝ g] �]� o]$ � k] �])O
� ) � 0�] g""` $]^�]�] œ] � k] �]`˘]] �]˝]
�]�]	]D -�]) ˝ g] �]� o]$ � )˝]] n+E� U ˝] k]
�]]& )�] ^� ˝ g] ˙]å � k] �]+™ � t]�]]� k] a+4
n+E �]_�� ˙]å ˝ a]	 k] � t]�]]� k] a+4 n+D

RZ ˝ g] � k+�]]E r$]^�]�] t] /�]`^�]4 ˝] k]å
&` �]�]™ ^� � Ÿ] 0�] ı k]å ı]) � �]�]
�]�]]�]] ˙]] t1 Ds V S[ ˝ g] # `� � + )+]
n+I �]�]) 0� œ+ /�]^�]4 ˝] k]å] �]�]] ��] œ]^�

0�]� œ] ^]�]]�] � ` � �]` ˛]`E W ı]) ˝ g] -ı]� k]
^]�]]�] � ` ]˙]+ � k] � ]�]�] n+D X �]� o]$
� )�]] � o]& � )E �]_�� �]]]ˇ]]�] )+D

RRBRT � �]] r� ` �]å] “/Ds RRBRY
� �]] r� k]�]` �]])˝ k] a+4Ds � �]] r� k]�]`
�]])˝]] n+Ds

-ˇ�]y RR
R R)] RZBSE RU

S R)] RZBRY

T ) k]�] ZBSX

U /( RBX
/( SBY

V 	]�] SBRVE RW

W � g]+ RBRRE RS

X S a� ) TBRUE RV

Y �]�] SZBR[

Z ��] SZBU

R[ 
]˙] WZBSSE
ST

RR ��] TSBSR
) k]�] R[BRZ

RS ) k]�] ZBSTE SU

�������������������

g&�])] � q]�]y
R Ü k]�] ZBRV

	]�] RBRVE RW
/( TBY

S Ü k]�] SYBT[E TR
a� �] RBST

S˝]` UBV

T �]˝] SRBUT

U R a� ) R[BRS

V Ü k]�] RVBRU

W �]˝] SRBUT

X /( SBY



RYXV ) k]^�]�] œ] RRBSRQRSBS
SR /�]^�]4 ^� ˙]�] ı])� k]�]) � k] -�]�]`
$]^�]�] œ] � k] �]+™ ! k]å]E ˝] k] ˝ a]	 k] �]` �]+™
! k] kå�]]D SS /�]^�]4 ˇ�]]�] k& ^� ı])O
� k]�]) � k] n� �]` �� ı]] � ` R - n]) n� �]`
�]�˝]` �])˝]`D ˙] k] ^�]) �]4 0�] k� �]]˛]
0�]� k] �]�˝]` �])˝]` n+ S � k]^� �] ˝ a]	] ı])
0�]� ` �� ı]] n+D -�] ˝ g] 0�]� ` �� ı]] k�
�]]�]� �]�]] )+E ])�]] ˝ g] �]` � ]"
$]�]] ˙]]4�]]D ST - n]) -�])  k] ^( )
� k] ^]�]]�] � )� k] �]� œ]E ˝] k] 0� œ+ �]` ı k]å ı])
� �]�] �]�]]�]] ˙]]4�]] T ��] œ]^� ı])� k]�])
0� œ+ & k]�]])] ˙] k]å �]� ˝]] n+D SU /�]O
^�]4 ^� ˙]�] ˝ a]	 k] ˙ o]�]�]` ˙ n]˝ g]�] � œ] � k]
� ]"� )E �]]�] � œ] 0�]]4 �]4 -�]�]` ˙ n]˝ g]�]
k� ı k]å ı]) � �]�] �]�]]�]] �]�]] n+ ˙]�]^�

-]�] ˝] n]) ı]) k4�]] �]+™ ^� �]] ˙]]˝]]E ˝] k]
/�] -�]�]` $]^�]�] œ] � k] -ı]� k] +` ˙ n]˝ g]�] k�
ı k]å ı]) - n]) ^� ˝]�]` -]�]]�]` � k] �]�]]�]]
˙]] �]� ˝]] n+I

SV �]]/�] k]E � Ÿ] �]+™ ˘]]+˝]] ^� ˝ a]�]
-ı]�]` +` �]ä]) � œ] � a]& � k] � a]^Ã�]]�]
�]�]	] k] - n]) /�] ı]^]¾] )+��] � k] -�]O
˙]]�] )+ k]B U a� ! /�])]4�]` ˝]�] ˝]�
� # k]) �]� k] ) k+E ˙]�] ˝]� ^� � n])O
�] g+^&�] œ] � ` ^�]�]˝]` ı g])` �]+™ + k] �]�]`
SW - n]) /�] ˝])+ �]])] /�])]4�] V

0Ã]) ı]]4�]]D # `� ˙ n]�]] ^�]�]] n+E
r a!å]� k]]]�]]� ^�]��] k]�] � k] -]4�]] W - n])
�]] g� �] � k] k4� k] � ]�] ^�]"] k&�]] ^˙]�]� k]
ı])� k]�]) � ] -�]]&) + k]˝]] n+D SX � Ÿ]
0�] k� �]]˛] �]+ � )]) ˝]�] � tÎ �]] X ˙]�]
� Ÿ] 0�] k� ı]]ı] ^�]"] gt&�]]Ds Y SY �]+
�]˘] n+ ^�  k] � a]�]�]�])` � k] a#� )]O
� ) ı])� k]�]) k� a&��]�] �]�] �]4 - n])
/�]� k] ˝ a]� œ+ ( ]�]&] a+-]E �]�]) ı])O
� k]�]) � k] 0�] k� ı a])�] œ] � k] ˙] k] ]]&]
^� �]] ˛]] 0�]� ` ]˙]+ � k] 0�]� k] 0�]� œ]

RRBSW � �]] r0Ã])� ˝] “]Ds

� k] a� ! �] k]�] œ] � k] -ı]�]] & k]�˝] ˘ a]�]] n+D R

SZ /�]^�]4 ^� ])&]�] œ] - n]) � a]�]] k] k�
�]]�]� k] � œ] ı])� k]�]) -ı]�]] n( �]�]] �]+™
�]&� k]�]]D T[ 4� ]�˝] ˛]] ˙]�] ˝ a]�]
ı])� k]�]) � ` -]�]] �]+™ �]]�]˝ k] ˛ k]E S �]�])
˝ a]�] ı]) /�]^�]4 &�]] � ` �]�]` T ��] œ]^�
0�+ œ]� k] -]�]] �]+™ �]]�]`D U TR ^˙]�]
˝])+ 0�] k� -]�]] �] �]]�]� k] � k] ˝ a]�] ı])
&�]] � ` �]�]`E 0�]` ˝])+ 0�] ı]) �]` &�]]
� ` ˙]] �]� ˝]` n+D TS /�]^�]4 ^� ı])O
� k]�]) � k] 0�] �]�]� k] -]�]] �] �]]�]� k] � `
n� & � œ] ı]å� k] ^&�]] V ˝]]^� ]+ 0�] �]�] ı])

&�]] � k)D W

TT ]]+I ı])� k]�]) � ` & n]�]˝] - n])
� a]^Ã - n]) �]]�] � ` �]+)] “/ � ` � k] “/ ˛]]+
�]+™I 0�] k� n( �]� k] +�]])` �] k]˘] � k] ı] k) Ÿ+
- n]) 0�]� ` )] œ+ +�]])` �]�]	] � k] �]]+)
Ÿ+I TU /�]^�]4 ^� r� n]�] �]+ k]]]� � `

�] k]˘] ˙]]�] �]� ] n+ �]] � n]�] 0�]� ] �]�]]+O
� ]) �]�] �]� ] n+Hs X TV �]] r� n]�] n+
^˙]�]� k] 0� k] a� ! ^&�]] + k] ^� 0� k] �] n]"]�]]
˙]]4Hs Y TW ��] œ]^� �]�] a� ! 0�]` � `
˝])( � k]E 0�]` k� ä]^)4 - n]) 0�]` k� ^�]4
n+D 0�]� ` �]^+�]] +� k]�]]O+� k]�]] ˝]� + k]˝]`

) k+D -]�]`�]D

RS /�]^�]4 �]]/�] k]E � Ÿ] ˝ a]� œ+ ı])O
� k]�]) � ` � Í �]] � ] ]]�˝]]

k&� ) ˝ a]�]� k] � a]ä]]^)�] � )˝]] gt+ ^� ˝ a]�]
-ı]� k] �])`) � k] ˙]`^]˝]E ı]^]¾] Z - n])
ı])� k]�]) � k] �]]� k]]]� k] �]^�]&]�] k� ˝] n])
ı]) -—ı]˝] � ) k]D R[ /�] ˝])+ ˝ a]�] -ı]�]`
�] k]˘]� k]O�]�]	]� k] � ` �]_�˝] � ] /�˝ k]�]]�]
� )˝ k] a+4 ı]^]¾] � k]]] � ) �]� k]� k]D RR

S /�] a&^�]�]] � ` �]]�˛]]� k� � a]˝]]^�]�
� a]& � k] %]�]�]] � o]& � ) k]E �]�]) �]�]` �] k]˘]
ı n]&] � ) k] ˝]]^� ˝ a]�+])` � ]�]]ı]�]" + k]˝]`

RRBTU �-^˝]y � V k&� œ]D RSBS � �]]
rä]�]]� k]Ds �]�&]�]�]` k&� œ]D

-ˇ�]y RR
R ) k]�] SBU

S �]˝] STBTY

T Ü k]�] SBTY

U /( TBVE W

V ) k]�] SBSZ
) k]�] ZBW
	]�] TBSZ

W 
]˙] RUBX

X �]�] VZBS[E SR

Y �]�] SXBZ

�������������������

g&�])] � q]�]y
R ��] R[BRV

S /( SBRE S

T Ü k]�] RVBXOZ

U Ü k]�] XBVR

V ) k]�] TBZ

W R˝]` SBTE U

X �]�] U[BRT
&]�] UBTV

Y -�] URBRR

�������������������

-ˇ�]y RS
Z S a� ) XBR

Rı]˝] RBRV

R[ ) k]�] WBRT

RR S˝]` RBX



) k]^�]�] œ] RSBTOS[ RYXW
˙]]4D R ˝]�] ˝ a]�] ı])�]� ) � a]& k� ^�]4
�]]� g]�] � )˝ k] )+ k]� k] S ^� ı])� k]�]) � `
�]�]`E 0� k] �]]� k]]]�]` - n]) 0�]� ` ı]^)ı g]� “]
/˘!] ��]] n+D

T � a]	] ı]) ˙] k] �]+]O �� ı]] a+ “/ n+E
0�] k� ä]^)4 � Ÿ] ˝ a]�]� œ] � k] + k)� � k] ˙] k]
]+ t] n+E �]+ � +˝]] gt+ ^� � k] “/ �]`
-ı]� k] -]ı]� k] ^˙]˝]�]] �]�]	]�]] ˘]]^+4E
0�]� k] �]æ� ) �] �]�]	 k]D T /�] k� �]˙]]�]
ı])� k]�]) � k] + k)� � k] ^˙]˝]�]] ^]�]]�]
^&�]]� n+ 0�] k� � a]˝]]^�]� ]+ �]+` �] k]˘]
�]�]]4 )� k]D U U /�]^�]4 ^� ˙ n]� k] +�]] k)
4� +` �])`) � œ] � “/ o-�] Ÿ+ V - n])
�]�]` o-�] œ] � ] � ]�] 4� ˙ n]�]] �]+™ n+E
V  n]� k] +` +�] �]` �] a+˝] + k]˝ k] a+4 �]`
�]�]`+ k� �]]˛] 4� ˝]] � œ] 4� �])`) Ÿ+
- n]) 4� O g&�] k) � k] ˙ a] kå o-�] Ÿ+D W W +�]
ı]) �]+]O �� ı]] � ) k� +� œ] -�]�]O-�]�]
])&]�] ^&4 �]4 Ÿ+D X /�]^�]4 -�])
+�]] k) ı]]�] �]^]
�]]]�]` � )� k] � ] ])O
&]�] n+E ˝] k] -]- k] +� œ] ˙] k] ^]�]]�]
^&�]] �]�]] n+ 0�] k� ^+�]]�] � k] �]^]
�]O
]]�]` � œ)E X �]] -�]) � k]]] � ] ])O
&]�] n+E ˝] k] -]- k] +�] � k]]] � œ] �]� k] ) œ+D
- n]) ^˙]� k] ^�]�]]� k] � ] ])&]�] ^�]�]] n+E
]+ ^�]�]]� k] � œ] �]�]] ) k+D Y Y �]] ^˙]� k]
+ n]�]�]] �]æ]� k] � ] ])&]�] ^�]�]] n+E ]+
k4�]] � )� k] � œ] �]�]] ) k+D Z ˙] k] �] t]"˝]]�
n+ ]+ ^&�] �] k]�]� ) �] t] k"E R[ ˙] k] -� a]O

]] “/ � )˝]] n+ ]+ ı g])` � k]+�]˝]� � k] k4�]]
� k)D RR ˙] k] &�]] ^&�]]˝]] n+E ]+ � a]�]`O
� a]�]` &�]] ^&�]]4D RS

Z ˝ a]�+] k) ı�]]) � œ] � ı]" �] + k]D RT

� a])` �]]˝] œ] � k] ^�]�] � ) k]E RU -˘!` �]]˝] œ]
� k] ^�]ı] k" )+ k]D R[ 4� O g&�] k) � k] �]]/�] œ]
˙ n]�]] ı�]]) � ) k] - n]) �]+)] �]�]]] )�] k]D

RSBT � �]] r0�] k� ^+�� k] � œ] ^&�]]C �] t]"] n+Ds
RSBY � �]] r&]�] k&˝]]Ds � �]] rı g] k) ˙] k]�]Ds

� a]& -]� k] �]æ� ) � g&�]) œ] � ] -]&)
� ) k]D R RR � k]+�]˝]`� �]�] k]E -]�]�]`
�]˝] + k]D� S ı]^]¾] �]_�˝] k� ˝ k]˙] � k]
�] k) )+ k]D T �]+ k]]]� k� &]�] �]�]� )
0�]� ` � k]]] � ) k]D U RS -ı]�]` -]�]]
� ` ]˙]+ � k] � a]�]` �]�]]- k]D � a]�]`�]˝] œ] k�
]�˝] � œ] ˇ]`)˙] ˇ]) k]D V Ü]]˛ “]�]] � œ] �]� k]
)+ k]D W RT ı]^]¾] ˙]�] œ] � ` ä]Î )˝ œ] ı g])`
� )� k] � œ] +]˛] � t]"]- k]D X � k]+�]]�]O�]]]ä]`
� )� k] � ` -]&˝] $]�] k]D Y RU ˙] k] ˝ a]�]
ı]) ä a]��] � )˝ k] Ÿ+E 0�] k� ^�]4 ı])� k]�])
� k] -]�]`
] �] t]�]˝ k] )+ k]D Z + t]E -]�]`
]
�] t]�] k]E 0� œ+ �]]ı] �]˝] & k]D R[ RV � a]�]`
�]�]]� k]]]�] œ] k� �]]˛] � a]�]` �]�]]- k]E ) k]� k]O
]]�] œ] k� �]]˛] ) k]- k]D RW g&�]) œ] k� �]] k)
� œ]  n]�]] +` �]ä]^)�]] )�] k] ˙ n]�]] ˝ a]�] � a]&
k� �]] k) � œ] )�]˝ k] + k]D �]å`O�]å` �]]˝] œ] k�

�]] k) � œ] �]˝] �] k]˘] k]E� �]_�� ^˙]�] �]]˝] œ] � k]
! k]"] - n]) �]]� g]�]` �]�]	]] ˙]]˝]] n+ 0�]� œ]
�]� k] )+ k]D RR � a]& � k] �]å] � a]^Ã�]]�] �]˝]
�]�]	] k]D RS

RX ^� �]` � k] �]` � a])] “/ � ] �]&�]]
� a])] “/ � k] �]˝] & k]D RT ˇ�]]�] & k] ^� �]�]� `
�]ä]) � œ] -˘!] ��]] n+ - n]) ]+` � ) k]D
RY ˙]+ t] ˝]� + k] �] k� E �]�] k� �]]˛] �] o]^˝]
�]�]]4 )�]� k] � ` ı g])` � k]^�]�] � ) k]D RU

RZ ı�]] k) �]]/�] k]E �]&�]] �]˝] �] k] �]_��
© k]ˇ]� � k] �] n]� ] & k] RV ��] œ]^� ^�]�]] n+E
r�]+ k]]]� � +˝]] n+E F�]&�]] � k]�]] � k])]
� ]�] n+E � Ÿ] +` �]&�]] ˘ a]� ] t1 �]]DGs RW

S[ � k]^� �] r-�]) ˝ k])] a&��]�] � g]�]] + k]
˝] k] 0� k] �]]�]] ^�]�]]D -�]) ]+ ı�]]�]] + k]
˝] k] 0� k] ı]]�]` ^ı]�]]E ��] œ]^� k4�]] � )� k] � k]

RSBR[ � �]] rı]+�] � ) k� Ds RSBRR � �]]
r˙] k]�]`� k]Ds � �]] r� ]�] � œ] %`� k] �]˝] �]�] k]Ds
RSBRRE RZ �-^˝]y � V k&� œ]D RSBRW � �]]
r^&�]]	] � œ] �] kåO�] kå �]�]]�] �]˝] ı]�]ı]� k] & k]Ds
RSBRZ � �]]�]` ı])� k]��]) k� © k]ˇ]D

-ˇ�]y RS
R /( UBSTE SU
S R˝]` UBRV
T �]`˝] RWBRY

	]�] WBT
Rı]˝] VBV

U /( SBY
V R a� ) RSBRS
W R a� ) RSBSV
X /( TBX
Y R˝]` VBRX

Rı]˝] UBR[E RR
Z S˝]` UBS
R[ ��] RVBRR

S a� ) YBS
RR R^˛] VBRS

Rı]˝] VBS
RS /( UBTS
RT R˝]` RBV

�]] g� TBRX
Rı]˝] RBSS

RU 
]˙] ZXBR[
�]`˝] YBRT

�������������������

g&�])] � q]�]y
R ^( �] SBT
S �]`˝] RTBU
T Ü k]�] RYBSUE SV
U ) k]�] WBSS
V Ü k]�] RUBSS
W ^( �] UBW

R^˛] VBRX
X �]`˝] TBSX

R� g]+ TBRX
Y Rı]˝] UBZ

T� g]+ Y
Z �]˝] VBUU

� g]� WBSXE SY
R[ �]] g� TBZE R[
RR � g]� RUBR[

� g]� SSBSUOSW
� g]+ RTBRU
^( �] SBT

RS -�] TXBSU
�]`˝] TBX

RT R^˛] VBRV
Rı]˝] SBST
Rı]˝] TBZ

RU S˝]` SBSU
/ì] RSBRU
�]] g� TBRY

RV � n]�] RZBRY
�]˝] VBTZ

RW ��] TSBTV
/ì] R[BT[



RYXX ) k]^�]�] œ] RSBSRQRTBRU
˝ g] 0�] k� ^�]) ı]) o-�]]) œ] � ] k%) �]�]]4O
�]]Ds� R SR � a])] “/ � k] �]˝] +]) k] �]_��
�]�]] “/ � k] � a])] “/ � k] ˙]`˝]˝ k] )+ k]D S

RT +) o/�]]�] t1 ˘ k] -^ˇ]� ]^)�] œ] k�
-ˇ]`�] ) k+ T /�]^�]4 ^� k4�]]

� k] “/ �]` -^ˇ]� ]) �]+™ ˙] k] ı])� k]�]) � `
˝])( � k] �] + k]D U �] n]˙ g]&] -^ˇ]� ]^)�] œ] � k]
ı])� k]�]) � k] -ı]� k] -ˇ]`�] -�]�]O-�]�]
ı]& ı]) #+)]�]] n+D V S /�]^�]4 ˙] k]
-^ˇ]� ]) � ] ^]) k]ˇ] � )˝]] n+E ]+ ı])O
� k]�]) k� #+)]4 o/˝]ä]]�] k� ^�]�]](
�]å] + k]˝]] n+D ˙] k] /�] o/˝]ä]]�] k� ^�]�]](
�] kå + k]˝ k] Ÿ+  k] �]ä]] ı]] t4� k]D T )]˙]
� )� k]]]�] œ] � k]  k] �] k]�] $)˝ k] Ÿ+ ˙] k] � a] k) � ]�]
� )˝ k] Ÿ+E �] ^� ˙] k] -˘ k! � ]�] � )˝ k] Ÿ+D W

��]] ˝ g] ˘]]+˝]] n+ ^� -^ˇ]� ]^)�] œ] � k] $)O
$)� ) �] ˙]`4H ˝] k] -˘ k! � ]�] � )˝]]
)+ X - n]) ˝ a]	 k] 0�]� k] ˝]])`( ^�]� k]�]`D
U /�]^�]4 ^� -^ˇ]� ])` ˝ k] k) �]� k] k�
^�]4 ı])� k]�]) k� � k]]� Ÿ+D � k]^� �] -�])
˝ g] � a] k) � ]�] � )˝]] n+ ˝] k] $)E ��] œ]^�  k] � k]O
]˙]+ ˝]�]]]) ^�]4 �]+™ Ÿ+D  k] ı])� k]�])
k� � k]]� Ÿ+ - n]) ˙] k] � a] k) � ]�] � )˝ k] )+˝ k]
Ÿ+ 0�] ı]) © k]ˇ] �])�]]˝ k] Ÿ+D�
V /�]^�]4 0�] k� -ˇ]`�] )+� k] � `

˝ a]�+] k) ı]]�] - n]) �]` ä]�])&�˝] ]˙]+ n+E
]+ �]+ ^� ˝ a]� œ+ -ı]� k] ä]�]`) � `
]˙]+ � k] 0�] k� -ˇ]`�] )+�]] n+ �] ^�
^�] “( 0�] k� © k]ˇ] k� $) � k]D Y W /�]`
]˙]+ � k] ˝ a]�] � ) �]` -&] � )˝ k] + k]E
��] œ]^�  k] ı])� k]�]) k� #+)]4 ˙]�]O
� k]]� Ÿ+ - n]) /�] � k]]] � œ] �]� k] )+˝ k]
Ÿ+D X /�]^�]4 ^˙]�]� ] ˙] k] +� �]�]˝]]
n+ ]+ 0� k] & k]D ˙] k] � ) � ` �] t]�] � )˝]] n+

0� k] � ) ˘ a]� ]- k]D Z ˙] k] �]+� g]�] � ` �] t]�]

RSBS[ � �]]�]` 0�] k� �]�˝] ^&�] � k] ^ı]�]O
�]]�]] - n]) 0�]� ] 	 a]��]] �] o]˝] � )�]]D
RTBU � �]] r0� œ+ �]ä]] k&˝ k] Ÿ+Ds

� )˝]] n+ 0� k] �]+� g]�] & k]D ^˙]�]� k] $)�]]
˘]]^+4 0�]� k] $) k]E R ^˙]� k] -]&) k&�]]
˘]]^+4 0� k] -]&) & k]D S

Y ı�]]) k� -�]]]] ^� �]` �]` �]]˝] � œ]
4� O g&�] k) k� � ä “]&]) �]˝] �]�] k] T /�]^�]4
^� ˙] k] g&�]) œ] � k] ı�]]) � )˝]] n+E 0�]� k] �]+`
�]]�]�] œ] � œ] ı])� k]�]) k� � ]� g]�] � k] �]]�]]
n+D U Z ��] œ]^� � k] -]�]] t4E r˝ a]�] �]^�]O

˘]]) � �] � )�]]E V ˝ a]�] � g]�] �] � )�]]E W ˝ a]�]
˘] k])` �] � )�]]E X ˝ a]�] �]]�]˘] �] � )�]]s Y

- n]) /�] k� �]]˛]O�]]˛] ˙] k] �]` -]�]] t4 Ÿ+E
�]�]� ] ^�]˘] k]å /�] 4� �]]˝] � œ] ı]]�]] ˙]]˝]]
n+E r-ı]� k] ı]å k]�]` � k]  n]� k] +` ı�]]) � )�]]

˙ n]� k] ˝ a]�] � a]& � k] � )˝ k] + k]Ds Z R[ ı�]])
-ı]� k] ı]å k]�]` � ] � a])] �]+™ � )˝]]E R[ /�]O
^�]4 ı�]]) � )�]] �]+` �]]�]�] œ] � œ] � ]� g]�] � k]
�]]�]�]] n+D RR

RR k4�]] /�]^�]4 �]` � ) k] ��] œ]^� ˝ a]�]
˙]]�]˝ k] + k] ^� n� � k] ]�˝] � œ] ˙]` ) k+
+ k]D -�] ˝ a]�+] k) ^�]4 �]™& � k] ˙]]�]
0# � k] � ` �]å` -] ˘ a]� ` n+ RS ��] œ]^�
˙]�] +�] ^]�]]�]` �]� k] ˛ k]E ˝]�] k� � a]� ]�]O
� k] -]˙] +�]] k) 0Ã]) � ] ]�˝] - n])
�]` ı]]�] -] �]�]] n+D RS )]˝] �] a+˝]
�]`˝] ˘ a]� ` n+E ^&�] ^�]� �]� k] ı]) n+D /�]O
^�]4 -]- k] +�] o-ˇ]� ]) k� � ]�] œ] � k]
0˝]]) œ( œ� RT - n]) ) n]�]�]` k� +^˛]�]])
�] t]ˇ] � œ]D RU RT -]- k] +�] �])]( ˝] � k]
˘]� œ] RV ˙ n]� k] ^&�] k� ]�˝] �] k]�]] k&˝]] n+E �]
^� � k]� ]� g] + k]� ) o)�])^�]�] t] �]�]] t4E �])]�]
k� �]� k] � œ] ˇ a]¢] ) œ+E �]]˙]]�]ä] � o]� o]ˇ] œ] - n])

^�]� “]˙˙] � ]�] œ]� � œ] g$� k] ) œ+E RW �] +`
	]�] kå - n]) ˙]�]�] � )� k] � œ] �]� k] ) œ+D RX

RU /�] k� �]˙]]�]E Ü]� a] �]`� a] �]�]`+ � k]
ı]+�] �] k] RY - n]) �])`) � ` /˘!] t4 ı g])`
� )� k] � ` �] k]˙]�]] t4 �]˝] �]�]]- k]D RZ

RTBZ ��]�&]�]�]` k&� œ]D RTBRT � �]]
r�]� “]�]]� �])˝]]�]Ds �]�&]�]�]` k&� œ]D

-ˇ�]y RS
R �]`˝] SVBSRE

SS
S ^�]	 “] STBU

�]˝] VBUU
� g]� WBSX

�������������������

-ˇ�]y RT
T ˝]`˝] TBR

Rı]˝] SBRTE RU
U � g]+ RZBR[E RR
V Ü k]�] RXBSW
W Rı]˝] SBRTE RU
X Rı]˝] TBRT
Y Rı]˝] SBRZ

Rı]˝] TBRW
Z �]˝] SSBSR

�]) RSBRX
� g]� S[BSV

�������������������

g&�])] � q]�]y
R �]`˝] SUBSR
S Rı]˝] SBRTE RX
T a� �] TBRU

R˝]` RBV
R� g]+ UBRR

U 	]�] VBRU
�]] g� SBY

V ^�]	 “] S[BRU
�]˝] VBSXE SY
R a� ) WBZE R[

W 0˝] ZBW
��] VBRX

X ^�]	 “] S[BRV
Y ^�]	 “] S[BRX
Z � n]�] RZBRY

�]˝] SSBTZ
R[ � g]� WBTR

S˝]` SBSU
RR �]˝] SSBTXOU[
RS � g]� SRBTW

R^˛] VBW
RT /( VBR[E RR
RU S a� ) WBUE X

/( WBRR
R^˛] VBY

RV Rı]˝] SBRS
RW /( UBRZ

Rı]˝] UBT
RX S a� ) RSBS[
RY R a� ) RRBR

	]�] TBSX
/( UBSU

RZ 	]�] VBRW



) k]^�]�] œ] RUBRORZ RYXY

RU ^˙]�]� ] ^]�]]�] � �]ä] k]) n+ 0� k]
�]`� ]) � ) k]E R �]�]) �]+ k&�]O

� ) 0� k] �]�]˝] �]˝] #+)]- k] ^� 0�] k�
^]˘]]) ˝ a]�]� k] -�]�] Ÿ+D� S ^� �]` � k]
^]�]]�] n+ ^� �]�] a� ! �]]�]] ˙]] �]� ˝]]
n+E �]�]) ^˙]�]� ] ^]�]]�] � �]ä] k]) n+

]+ �]]�]O�]�ä]` �]]˝]] n+D T �]]� k]]]�]]E
�] �]]� k]]]� k] � k] �]`˘]] �] �]�]	 k]E  n]� k]
+` �]+™ �]]� k]]]�]] 0� k] & k]
]` �] #+)]4
˙] k] �]]˝]] n+ S ��] œ]^� ı])� k]�]) 0� k]
�]`� ]) � )˝]] n+D U ˝ g] � n]�] + k]˝]] n+
g&�] k) k� � k]]� � k] & k]
]` #+)]� k]]]�]]H T

]+ �]å] ) k+�]] �]] ^�]) ˙]]4�]]E /�]� ]
n( �]�]] 0�]� ] �]]^�]� � k)�]]D U &)O

-�]�]E 0� k] �]å] ^� �]] ˙]]4�]] ��] œ]^�
�]+ k]]]� 0� k] �]å] � ) �]� ˝]] n+D

V � k] “/ -]&�]` 4� ^&�] � k] g&�] k)
^&�] � k] �]å] �]]�]˝]] n+E V ˝] k] g&�])]
�]�]` ^&�] œ] � k] 4� �])]�]) �]]�]˝]] n+D W

+) 4� o/�]]�] ]+` � k) ^˙]�] k� �]] k) � œ]
0� k] ı g])] �]� `�] n+D W ˙] k] -]&�]` ^� �]`
^&�] � k] �]]�] �]]�]˝]] n+E ]+ �]+ k]]]� k�
^�]4 �]]�]˝]] n+D - n]) ˙] k] �]]˝]] n+E ]+
�]+ k]]]� k� ^�]4 �]]˝]] n+ ��] œ]^� ]+
ı])� k]�]) � k] ˇ]��]]]& k&� ) �]]˝]] n+D X

- n]) ˙] k] �]+™ �]]˝]] ]+ �]+ k]]]� k� ^�]4
�]+™ �]]˝]]E ^( ) �]` ]+ ı])� k]�]) � ]
ˇ]��]]]& � )˝]] n+D Y X &)-�]�] +�]� œ]
� k] � k] “/ �]` ^�] “( -ı]� k] ^�]4 �]+™ ˙]`˝]] Z

- n]) �] +` � k] “/ -ı]� k] ^�]4 �])˝]] n+D
Y ��] œ]^� -�]) +�] ˙]`˝ k] Ÿ+ ˝] k] �]+ k]]]�
k� ^�]4 ˙]`˝ k] Ÿ+ R[ - n]) -�]) �])˝ k] Ÿ+ ˝] k]

�]+ k]]]� k� ^�]4 �])˝ k] Ÿ+D /�]^�]4 ˘]] k+
+�] ˙]` t4 �]] �] œ)E +�] �]+ k]]]� +` k� Ÿ+D RR

Z /�]` ]˙]+ � k] �]�]`+ � k] -ı]�]` ˙]]�] &`

RUBR � �]] �]]�]&E r^�]˙]` �]�]]�] œ] � k] � k]� )
	]�]˝] �]˝] #+)]- k]Ds RUBUE WE YE RR
�-^˝]y � V k&� œ]D

- n]) ^( ) •ä]&] a+-] ˝]]^� ]+ �] k) a+- œ]
- n]) ˙]`^]˝] œ]E & k]�] œ] � ] Ü]� a] #+ k)D R

R[ � k]^� �] ˝ g] -ı]� k] �]] “/ � k] ��] œ]
& k]
]` #+)]˝]] n+H S �]] -ı]� k] �]] “/ � k]
��] œ] �]`˘]] �]�]	]˝]] n+H +�] �]�] ı])� k]�])
k� ��]]�]O-]�]�] k� �]]�]� k] �] kå + œ]� k]E T

RR ��] œ]^� ^�]�]] n+E r�]+ k]]]� � k] � +]
n+E F� Ÿ] -ı]� k] ˙]`]�] � ` �]ı]˛] �]]� )

� +˝]] gt+E U +) � k] “/ � k] k) �]]�]� k] � a]"� k]
k" k� �]] - n]) +) � k] “/ -ı]�]` ä]�]]�] � k]

�]�] k� �]]�]� k] �]]�] � k]�]] ^� � Ÿ] +` ı])O
� k]�]) gt+DGs V RS ˝] k] ^( ) +�]� œ] � k]
+) � k] “/ ı])� k]�]) � k] -ı]�]] ^+�]]�]
k&�]]D W

RT /�]^�]4 -�] � k] +�] 4� O g&�] k) ı])
& k]
] �] �]�]] t4D X /�] k� �]˙]]�]E # ]�] �] k]
^� ˝ a]�] ^� �]` �]] “/ � k] # k]� ) �]+™
^�]�]]- k]� k]E �] +` 0� k] ^�])� k] � ` ]˙]+
& k]� k]D Y RU � Ÿ] ˙]]�]˝]] gt+ - n]) Ü]� a] �]`� a]
� œ] � a]	 k] �]� `�] n+ ^� � k] “/ �]` ˘]`ä]
-� a]Ã �]+™ n+E Z �]�]) ˙] k] 0� k] -� a]Ã
�]�]	]˝]] n+ 0�] k� ^�]4 ]+ ˘]`ä] -� a]Ã
n+D RV -�]) ˝ k] k) �]]� k] � ` ]˙]+ � k] ˝ k] k)

�]] “/ � k] k# �] ı] at+˘]˝]` n+E ˝] k] ˝ g] -�] ı�]])
� ` )]+ ı]) �]+™ ˘]�] )+]D R[ ^˙]�] k�
^�]4 �]�]`+ � k] -ı]�]` ˙]]�] &` n+E 0� k] ˝ g]
-ı]� k] �]]� k] � ` ]˙]+ � k] �]]�] �]˝] � )D RR

RW /�]^�]4 ˝ a]�] �] k]�] ˙] k] -˘!] � ]�]
� )˝ k] + k]E 0�]� ` �]&�]]�]` �]˝] + k]� k] & k]D
RX /�]^�]4 ^� ı])� k]�]) k� )]˙] � ]
�]˝]�]�] �]]�]]Oı]`�]] �]+™ RS �]_�� � k]� `E
�] o]^˝] - n]) ]+ � a]�]` n+ ˙] k] ı]^]¾] �]_�˝] � k]
^�]�]˝]` n+D RY ˙] k] � k] “/ /�] ˝])` k� � k]
�]�]`+ � ] &]�] �]�]� ) 0�]� ` � k]]] � )˝]]
n+E 0� k] ı])� k]�]) �]`� ]) � )˝]] n+ - n])

]+ o/�]]�] œ] � k] �]` ˝]])`( ı]]˝]] n+D
RZ ˝] k] -]- k] +�] 0�] �]]˝] œ] � œ]

�]� k] ) œ+ ^˙]�]� k] �] o]^˝] � ]�]�] + k]˝]` n+ RT

-ˇ�]y RU
R ) k]�] RVBR

R^˛] VBRU

S a� �] SBRW

T �]˝] XBR
�]] g� UBRS

U R a� ) UBU

V 	]�] UBR[

W a� �] SBRW

X R˝]` UBU

Y R a� ) R[BTR

Z R a� ) WBRZE S[

R[ 
]˙] RUWBS
Rı]˝] UBRE S

RR R^˛] UBRU

�������������������

g&�])] � q]�]y
R R^˛] VBR[

Ü]� RBRXE RY

S � g]� WBTX
) k]�] RUBU

T Ü k]�] R[BUS
S a� ) VBR[

U �]�] UZBRY

V �]�] UVBST

W �]
] RSBRU
�]˝] RSBTW
S a� ) VBR[

X �]˝] XBR

Y �]˝] RYBW
R a� ) YBZ
R a� ) R[BTS

Z �]˝] RVBRR
Ü k]�] R[BRV
R˝]` UBU

R[ /( VBS

RR R a� ) YBR[E RR

RS R a� ) YBY

RT �]˝] VBZ
) k]�] RSBRY



RYXZ ) k]^�]�] œ] RUBS[QRVBRU
- n]) 4� O g&�] k) � ] + n]�]�]] �]ä]� g]˝] + k]˝]]
n+D� R S[ ^�] “( �]]� k] � ` �]]^˝]) ı])O

� k]�]) k� � ]�] � k] �])�]]& �]˝] � ) k]D S

�]]�]] ^� �]�] ˘]`ä œ] � a]Ã Ÿ+E �]�]) � k]
˝]�] � a]� �]]�] k&+ � + k] ˙]]˝]` Ÿ+ ˙]�] 4�
o/�]]�] � ] �]]�]] g&�] k) k� ^�]4 # k]� ) � `

]˙]+ �]�]˝]] n+D T SR -˘!] ˝] k] �]+ n+
^� ˝ g] �] �] t]�] �]]4E �] &]�]O�]^&)]
ı]`4E �] +` k4�]] a� ! � k) ^˙]�]� k] ˝ k] k)
�]] “/ � k] # k]� ) �]� k]D U SS /�] �]]�]�] œ]
� œ] ˝ k])] ˙] k] ^]�]]�] n+E 0� k] ı])� k]�]) k�
�]]�]� k] -ı]� k] ˝]� )�]D � a]�]` n+ ]+ o/�]]�]
˙] k] ^� �]` � ]�] � k] �]+` �]�]	]˝]] n+ - n])
0� k] � )� k] k� �]]& � a]& � k] & k]
]` �]+™ #+O
)]˝]]D ST � k]^� �] -�]) 0�] k� �]�] � œ]
�]� n+E ^( ) �]` ]+ �]]˝]] n+ ˝] k] ]+ & k]
]`
#+) ˘ a]� ] n+ ��] œ]^� ]+ ^]�]]�] � k] �]+™
�]]˝]]D ]]� “/E +) ]+ � ]�] ˙] k] ^]�]]�]
� k] �]+™ ^� �]] ˙]]˝]]E ı]]ı] n+D

RV � k]^� �] +�] ˙] k] ^]�]]�] � œ] �]ä]O
� g]˝] Ÿ+E +� œ] ˘]]^+4 ^� +�]

0�]� ` � �]ä] k]^)�] t] �] œ+ ˙] k] �]ä]� g]˝] �]+™
Ÿ+E V �] ^� � a]& � k] � a]�] � )� k] � `

�] k]˘ œ]D W S + k)� -ı]� k] ı]å k]�]` � k] � a]�]
� k) ^˙]�]� k] ı]å k]�]` � ] �]�]] + k] - n]) ]+
�]ä]� g]˝] + k]D X T /�]^�]4 ^� �]�]`+ � k]
�]` � a]& � k] � a]�] �]+™ ^� �]] Y # `�
˙ n]�]] ^�]�]] n+E r˙] k] ˝ k])` •�]&] � )˝ k] Ÿ+E
0�]� ` •�]&]O�])` �]]˝ œ] � a]	] ı]) -] ı]å`
Ÿ+Ds Z U ˙] k] �]]˝ œ] ı]+� k] � k] ^�]�]` �]�]`

˛]™E  k] /�]^�]4 ^�]�]` �]�]™ ^� +�] 0�]� k]
�]`� œ] R[ - n]) �]]�¾] � k] +� œ] ˇ]`)˙] ˇ])� k] � œ]
�]&& ^�]� k] RR - n]) +�] ^&�]]�]] ı]] t4 ˝]]^�
+�]] k) ı]]�] -]�]] + k]D RS V ˇ]`)˙] - n])
^&�]]�]] k&� k]]]�]] ı])� k]�]) ˝ a]� œ+ k4�]`
-]�]`
] k& ^� ˝ a]�+])` �] k]˘] - n]) ˝ a]�+])]

RUBRZ � �]] r^�]�] “]] + k]˝]] n+Ds RUBS[
� �]] r	]�]˝]Ds

�]ä]^)�]] �]�]`+ �]`� a] ˙ n]�]] + k] W ˝]]^�
˝ a]�] �]�] 4� ˝]] � œ] )+� ) R - n]) 4�
-]]]ä] � œ]� +�]] k) Ü]� a] �]`� a] �]�]`+ k�
ı])� k]�]) - n]) ^ı]˝]] � ` �]^+�]] � ) k]D

X /�]^�]4 ˙ n]� k] �]�]`+ � k] +� œ] -ı]O
�]]�]]� n+E S ˝ a]�] �]` 4� O g&�] k) � k] -ı]�]]
�] k]� T ˝]]^� ı])� k]�]) � ` �]^+�]] + k]D
Y � Ÿ] � +˝]] gt+ ^� �]�]`+ 0�]� ] � k]]�
�]�]] ^˙]�]� ] �]˝]�]] a+-] ˛]] U ˝]]^� �]+
�]]]+` k& ^� ı])� k]�]) �]˘˘]] n+ - n]) ı])O
� k]�]) � k] 0�] k� ı a])�] œ] � k] ˙] k] ]] k& ^� 4
˛ k] V  k] �]) k]� k] k� �]]�]� Ÿ+ Z - n]) /�]O
^�]4 �]` ^� � n])O�] g+&` )]
 �" ı])� k]�]) � `
&�]] k� ^�]4 0�]� ` �]^+�]] � œ)D W # `�
˙ n]�]] ^�]�]] n+E r/�]`^�]4 � Ÿ] )]
 �" œ] k� �]`˘]
�] k)-]�] ˝ k])` �]å] “/ � tÎ �]] - n]) ˝ k] k) �]]�]
� ` ˝]])`( � œ] �]`˝] �]] t1 �]]Ds X R[ ^( )
]+ � +˝]] n+E r)]
 �" k]E ı])� k]�]) � ` Ü]˙]]
k� �]]˛] � a]^�]�] t] �]�]]- k]Ds Y RR - n])

^( ) � +˝]] n+E r�]�] )]
 �" k]E �]+ k]]]� � `
˝]])`( � ) k] - n]) k&�]O k&�] k� �] k]�] 0�]� ]
� a]�]�]]�] � œ)Ds Z RS - n]) ^( ) �]�]]O
�]]+ � +˝]] n+E r^�]� n] � ` ˙]å Ü]� "
+ k]�]` R[ �]]�]` ]+ ˙] k] )]
 �" œ] ı]) )]˙] � )� k]
k� ^�]4 �]å] + k]�]] RR - n]) )]
 �" 0�]

ı]) -]�]] )� œ]� k]Ds RS RT � k])` a&-] n+
^� -]�]] k&� k]]]�]] ı])� k]�]) ˝ a]� œ+ �])O
ı g]) � a]�]` - n]) �] o]^˝] k& ��] œ]^� ˝ a]�]� k] 0�]
ı]) �]) k]�]] )�]] n+ - n]) /�] ˝])+ ı]^]¾]
�]_�˝] � ` ˝]]� ˝] � k] ˝ a]�+])` -]�]] ı]�� `
+ k]˝]` ˙]]4D RT

RU �]]/�] k]E � a]	 k] ˝ a]�+] k) �]] k) � œ] �]� `�]
n+ ^� ˝ a]�] �]�]] “/ - n]) �]]�] � k] �])ı g]) + k]

- n]) 4� O g&�] k) � k] �]�]	]]� k]� k� � ]^�]�]

RVBW ��]]yE r4� � at]+ � k]Ds RVBX � �]]
r+�]])] ��]]	]˝] ^� �]]Ds � �]] r� ] ��]]	]˝]
� ) k]Ds RVBRR �-^˝]y � V k&� œ]D RVBRU
� �]] r^�]�]]� k]Ds

-ˇ�]y RU
R R a� ) RUBRS

/ì] R[BSU

S ) k]�] RUBT
R a� ) YBRR

T R a� ) YBZ

U ) k]�] RUBRT
R a� ) YBRT
R a� ) R[BSU

�������������������

-ˇ�]y RV
V ) k]�] RUBR

R^˛] VBRU

W R a� ) R[BSU

X R a� ) ZBSS
^( �] SBU

Y �]) R[BUV
� g]+ VBT[

Z 
]˙] WZBZ

R[ R a� ) R[BRR
S˝]` TBRWE RX
Sı]˝] RBRZ

RR ) k]�] VBTE U

RS 
]˙] RRZBUZE
V[
/ì] TBW
Rı]˝] RBR[

�������������������

g&�])] � q]�]y
R R a� ) RBR[

S a� ) RTBRR
^( �] SBS
Rı]˝] TBY

S � g]+ WBTX

T ^( � k] R[E RX

U �]˝] RVBSU
� g]+ RBRR

V 0˝] SSBRWORY

]˙] YZBT

W ) k]�] ZBSTE SU

X S�]�] SSBV[

]˙] RYBUZ

Y ��] TSBUT

Z 
]˙] RRXBR

R[ Ü]� VBV

RR 0˝] UZBR[

RS �]�] RRBRE R[
�]˝] RSBSR

RT �]�] U[BTR



) k]^�]�] œ] RVBRVOTS RYY[
+ k]D RV ^( ) �]` a� ! �]]˝] œ] k� �]] k) � œ]
� Ÿ]� k] ˝ a]� œ+ �]`ˇ k]O�]`ˇ k] ^�]�]] n+ ˝]]^� ˝ a]� œ+
0�] k� �]] k) � œ] �]]& ^&�]] �] gt� E ��] œ]^� ı])O
� k]�]) � k] � a]	] ı]) �]+]O �� ı]] � ` n+D
RW � a]	] ı]) �]+ �]+]O �� ı]] /�]^�]4 � `
�]�]` ˝]]^� � Ÿ] � n])O�] g+&` )]
 �" œ] k� ^�]4
�]�]`+ �]`� a] � ] 4� ˙]�]O� k]]� #+ tÎ D R � Ÿ]
ı])� k]�]) � ` � a]�]�]�])` � a]�]]� k] � ] ı]^]¾]
� ]�] � )˝]] gt+ S ˝]]^� � n])O�] g+&` )]
 �" 4�
k4�]` � œ]" k� ˝] n]) ı]) ı])� k]�]) � k] ˘]æ]4

˙]] t4 ˙] k] 0� k] �]`� ]) + k] - n]) ı]^]¾]
�]_�˝] � k] ı]^]¾] #+)]�]` �]�]` + k]D

RX /�]^�]4 ı])� k]�]) � ` � k]]] � k] ˙ a]å`
�]]˝] œ] k� �]] k) � œ]E � Ÿ] �]�]`+ �]`� a] � ]
˘ k]�]] + k]� k] � œ] �] “] � )˝]] gt+D RY ˙] k] � ]�]
�]�]`+ � k] � k] k) ä]^)4 ^� 4 Ÿ+E 0�] k� �]] k)
� œ] �]˝]]� k] k� -�]]]] � Ÿ] a� ! - n]) � +� k]
� ` ˙ a] “)˝] �]+™ � tÎ �]]D �]�]`+ � k] � k] k)
ä]^)4 � ]�] ^� �]] ^� � n])O�] g+&` )]
 �" œ] � k]
-]�]]� ])` �]�]]4D 0�]� k] � k] k) ]˘]�] œ] - n])
� ]�] œ] k� ä]^)4 RZ - n]) ˘]�]˝� ]) œ] - n])
-]�˘]� “] k� � ]�] œ] � ` ˝]]� ˝] � k] T - n])
ı]^]¾] �]_�˝] � ` ˝]]� ˝] � k] k4�]] ^� �]] n+D
� Ÿ]� k] �]Î �]� k]�] � k] � k]� ) /�� a]^) a� �] ˝]�
˘]]) œ] ˝])( �]�]`+ k� �]] k) � œ] � a]�]O
�]�])` � ] -˘!` ˝])+ Ü]˘]]) ^� �]] n+D U

S[ ]]� “/E /�] ˝])+ � Ÿ]� k] # ]�] ^�]�]] n+
^� � Ÿ] k4� k] /�]]� œ] � œ] � a]�]�]�])` �] � a]�]] t1
˙]+ t] �]�]`+ k� �]]�] � ] Ü]˘]]) ı]+� k] +`
+ k] ˘ a]� ] n+ ˝]]^� � Ÿ] ^� �]` g&�] k) � `
$]�]` a+ “/ �]™] ı]) /�]])˝] �] �]å` � tÎ D
SR /�] k� �]˙]]�]E � Ÿ]� k]  n]�]] +` � )� k] � ]
�]��] )�]] n+ ˙ n]�]] ^�]�]] n+E r^˙]� œ+ 0�] k�
�]] k) � œ] � �]` �]+™ �]˝]]�]] �]�]]E  k] k&� œ]� k]
- n]) ^˙]�+ œ]� k] �]+™ � a]�]]  k] �]�]	 œ]� k]Ds V

SS /�]^�]4 � a]	 k] ˝ a]�+] k) ı]]�] -]� k]
� k] �] a+˝] �]]) ) k]� ] �]` �]�]]D ST �]�])
-�] /�] /�]]� œ] � œ] k4�]` � k] “/ ˙]�]+ �]+™

�]˘]` ˙]+ t] Ü]˘]]) �] a+-] + k] - n]) � Ÿ] � “/�
�]]�] œ] � k] ˝ a]�+] k) ı]]�] -]� k] k� ^�]4 ˝])�]
�]` )+] ˛]]D SU /�]^�]4 � Ÿ] 0��]`&
� )˝]] gt+ ^� ˙]�] � Ÿ] �ı k]�] k� �]( ) ı])
^�]� � gt]�]] ˝] k] )]�˝ k] � œ] ˝ a]�]� k] ^�]� gt]�]] - n])
a� ! �]�]�] k� ^�]4 ˝ a]�+])` � o]�]^˝] � ]

-]� o]& � gt]�]]E ^( ) ˝ a]�] a� ! g&) ˝]� � a]	 k]
! k]å� k] -]- k]� k]D SV � k]^� �] -�]` � Ÿ]
ı]^]¾] ˙]�] œ] � ` � k]]] � )� k] k� ^�]4 �]Î O
�]� k]�] k� �]( ) ı]) ˙]]� k]]]�]] gt+D R

SW �]Î �]� k]�] k� ı]^]¾] ˙]�] œ] � œ] ˙] k] �])`�]
Ÿ+ 0�] k� ^�]4 �]^� a&^�]�]] - n]) -�]]�]] k�

)+� k]]]�] œ] � k] -ı]�]` � o]ı]^¢] � œ] � k] � a]�]`O
� a]�]` &]�] ^&�]] n+D S SX �]˘] n+ ^�
0� œ+ k&� k] � œ] � a]�]` ^�]�]` - n]) k&�]] ˙]]4
˝] k]  k] ı]^]¾] ˙]�] œ] k� � ä “]&]) ˛ k]D ��] œ]^�
ı]^]¾] ˙]�] œ] � k] ı])� k]�]) � k] ˙] k] ı]]�]] ˛]]
]+ � n])O�] g+&` )]
 �" œ] � k] �]` ^&�]]E /�]O
^�]4 /�]� ] �]` ( ä “] �]�]˝]] n+ ^�  k]
ı]^]¾] ˙]�] œ] � ` �]]� k]Oı]+�]� k] � ` ä]Î )O
˝] œ] k� ^�]4 &]�] k&� ) 0�]� ` � k]]] � œ)D T

SY /�]^�]4 � Ÿ] �]+ � ]�] ı g])] � )� k]
- n]) 0�] ˝]� �]+ &]�] ı] at+˘]]� k] k� �]]&E
˝ a]�+] k) �]+ t] � k] + k]˝]] a+-] �ı k]�] ˙]] t1 �]]D
SZ - n]) � Ÿ] ˙]]�]˝]] gt+ ^� ˙]�] � Ÿ] ˝ a]�+] k)
ı]]�] -] t1 �]]E ˝] k] �]�]`+ � ` ˝])( � k] �])O
ı g]) -]�]`
] � k]� ) -] t1 �]]D

T[ -�] � k] k) �]]/�] k]E +�]] k) Ü]� a] �]`� a]
�]�]`+ � œ] ˝ a]� œ+ ˙] k] ^]�]]�] n+ - n]) ı]^]¾]
�]_�˝] � k] ˝ a]�]� œ] ˙] k] ı�]]) ı n]&] ^� �]] n+E
0�] ]˙]+ � k] � Ÿ] ˝ a]� œ+ �]æ]]] k&˝]] gt+ ^�
� k])` ˝])+ ˝ a]�] �]` ^&�] k]O˙]]�] � k] � k] k) ^�]4
ı])� k]�]) � k] Ü]]˛ “]�]] � )˝ k] )+ k] U TR ^�
ı])� k]�]) � a]	 k] �] g+^&�]] k� -^]�]]^�]�] œ]
k� +]˛] œ] � œ] ı]å� k] � k] �]˘]]4 V - n]) �]Î O

�]� k]�] k� ı]^]¾] ˙]�] � k])` � k]]] �]`� ])
� œ) W TS ˝]]^� ˙]�] � Ÿ] ı])� k]�]) � `

RVBST � �]] �]]�]&E r a� !Ds

-ˇ�]y RV
R ) k]�] RRBRT

	]�] SBXE Y

S Ü k]�] S[BSU

T Ü k]�] RVBRS
S a� ) RSBRS

U Ü k]�] SRBRYE RZ

V �]�] VSBRV

�������������������

g&�])] � q]�]y
R Ü k]�] RZBSR

Ü k]�] S[BSS

S R a� ) RWBR
S a� ) YBROU
S a� ) ZBSE RS

T 	]�] WBW
/ì] RTBRW

U S a� ) RBRR
/( WBRY
a� �] UBT

R^˛] VBSV

V S^˛] TBRE S

W ) k]�] RVBSW



�])ä]` � k] � a]�]`O� a]�]` ˝ a]�+] k) ı]]�] -] t1 E
˝] k] ˝ a]�+])` � o]�]^˝] � k] ˝]) k]O˝]]ä]] + k] ˙]] t1 D
TT a&-] � )˝]] gt+ ^� �] o]^˝] k&� k]]]�]]
ı])� k]�]) ˝ a]�] �]�] k� �]]˛] ) k+D R -]�]`�]D

RW � Ÿ] •� ^¬]�]] S � ` � o]$�]` � œ] � k]]]
� )� k]]]�]` +�]])` �]+�] ( `� k] k�

�]] k) � œ] ˝ a]� œ+ �]˝]]�]] ˘]]+˝]] gt+ S ˝]]^�
˝ a]�] Ü]� a] � œ] 0�]� ]  n]�]] +` �]]�]˝] � ) k]
˙ n]�]] ı]^]¾] ˙]�] œ] � ] ^� �]] ˙]]�]] ˘]]^+4D
- n]) -�]) ^� �]` �]` � ]�] � œ] 0� k] ˝ a]�+])`
ä]Î )˝] ı] kå ˝] k] 0�]� ` �]&& � )�]] T

��] œ]^� ]+ � a]& �] a+˝] œ] � ` - n]) � k])` �]`
�]&&�]]) � �]]^�]˝] a+ “/ n+D

T ^Ü]�]� ] - n]) -_�]�]] U � k] ˙] k]
�]�]`+ �]`� a] � œ] � k] k) �]+� �]š Ÿ+E � k])]
�]�]�� ])D U 0�+ œ]� k] � k])` ˙]]�] �]˘]]� k] k�
^�]4 � a]& -ı]�]` ˙]]�]� ˙] k]^�]�] � œ] $]�]
&`D V - n]) ^�] “( � Ÿ] +` �]+™ �]_�� � n])O
�] g+&` )]
 �" œ] � ` �]�]` � o]$^�]�] t] �]` 0�]� ]
ˇ]��]]]& � )˝]` Ÿ+D V 0�] k� �]) � œ]
/� ¹] + k]� k]]]�]` � o]$�]` � k] �]`
�]�]�� ])D W � k] k) ı�]] k) /ı n]^�]˝ a]�] � k] �]`
�]�]�� ]) ˙] k] �]�]`+ k� ^�]4 4^�]�]] � ]
ı]+�]] ( �] n+D W �]^)�]�] � k] �]�]�� ])
^˙]�]� k] ˝ a]�+] k) ^�]4 �] a+˝] � k]+�]˝] � ` n+D
X � k] k) ^)�˝ k]&]) -� aÉ�]` a� �] - n]) � g]^�]O
�]]�] � k] �]�]�� ])E X ˙] k] � k] k) �]]˛] n� & � œ] ˛ k]
- n]) ^˙]�]� ] Ü k]^
]˝] œ] k� �]`˘] �]å] �]]�] n+
- n]) ˙] k] � a]	]� k] �]` ı]+� k] � k] �]�]`+ k�
˘ k]� k] Ÿ+D�

Y Ü]� a] � œ] � k] k) ı�]] k) -�ı]^�]O�]]˝ a]�] � k]
� k])] �]�]�� ])D Z �]�]`+ � œ] +�]] k) �]+O
� �]š 0)�]]� a]�] - n]) � k] k) ı�]] k) /�˝]O
� a]�] � k] �]�]�� ])D R[ -^ı]�� k]�] � k]
� k])] �]�]�� ])E ^˙]�] ı]) �]�]`+ � `

RWBS � �]] rı n])�]` � )� k]�]]�]`Ds RWBU
��]]yE r-ı]�]` 	])&�]Ds RWBX ��]]yE r k�
�]]˛] 4� ˝]] � œ] Ÿ+Ds

� o]ä g])` n+D -^)�˝ a]O� a]� a]�] k� �])]� k] � k]
� k])] �]�]�� ])D RR � k] k) ^)�˝ k]&]) k+) k]O
^&�] k]�] � k] � k])] �]�]�� ])D �])^� �� a]�] k�
�])]� k] k� ˙] k] �] k]�] Ü]� a] � œ] Ÿ+E 0�]� k]
� k])] �]�]�� ])D RS Ü]� a] � œ] � å` � k]+O
�]˝] � )� k]]]�]` ¾ g] n( �]] - n]) ¾ g]( k]�]] � k]
� k])] �]�]�� ])D +�]])` ı�]])` ^ı])^�]�]
� k] � k])] �]�]�� ])E ^˙]�]� k] Ü]� a] � œ] � å`
� k]+�]˝] � ` n+D RT Ü]� a] � œ] ˘ a]� k] a+4
Î a( �] � k] - n]) 0�]� ` �] t] � k] � k])]
�]�]�� ])E ˙] k] � k])` �]` �] t] ˙ n]�]` n+D
RU -� a]^© ˝ a]�]E ^( �]�] k]�]E ^+)� k]�]E ı]¾ a]O
�]]�]E ^+)�]]�] - n]) 0�] k� �]]˛] k�
�]]/�] œ] � k] � k])] �]�]�� ])D RV ^( � a]O
� a]� a]�] - n]) � g]^�]�]]E � k])� a]�] - n]) 0�]� `
�]+�] - n]) 0� a]�ı]]�] - n]) 0�] k� �]]˛]
k� �]�]` ı]^]¾] ˙]�] œ] � k] � k])] �]�]�� ])D

RW ı]^]¾] ˘ ao]�]�] � k] 4� O g&�] k) � k]
�]�]�� ]) � ) k]D �]�]`+ � ` �]])` � o]$^�]�] t]
˝ a]� œ+ �]�]�� ]) � k]˙]˝]` Ÿ+D

RX �]]/�] k]E -�] � Ÿ] ˝ a]�]� k] � a]ä]]^)�]
� )˝]] gt+ ^� ˙] k] �] k]�] 0�] ^�]�]] k�
^�]�]]( ˙] k] ˝ a]�]� k] ı]]�]` n+E � o]$�]` � œ] g( "
$]�]˝ k] Ÿ+ - n]) ^� �]` k� ^�]4 ^]�]]�]
� ` )]+ ! k]å k&� k] � ` ]˙]+ � �]�]˝ k] Ÿ+E
0�] ı]) �]ä]) )�] k] - n]) 0�]� k] g&) )+ k]D R

RY ��] œ]^� /�] ˝])+ k� -]&�]` +�]] k)
Ü]� a] �]�]`+ k� &]�] �]+™ Ÿ+E �]_�� -ı]�]`
� g]�] ^�]"]� k]� � œ] �]� k] )+˝ k] Ÿ+ - n])  k]
-ı]�]` ^˘]� �]`O˘ a]ı]å` �]]˝] œ] - n]) ˝]])`( œ]
� k] �]`ˇ k]O�]] k& �] k]�] œ] k� ^&�] œ] � k] �]+� ]
k&˝ k] Ÿ+D RZ �]�] �] k]�] ˙]]�] �]4 Ÿ+ ^�

˝ a]�] ^� ˝]� k] -]�]]� ])` + k]E /�]^�]4 � Ÿ]
˝ a]�+])` ]˙]+ � k] � a]�]` �]�]]˝]] gt+D � k]^� �]
� Ÿ] ˘]]+˝]] gt+ ^� ˝ a]�] -˘!` �]]˝] œ] k�
�]]�]� k] � œ] � a]^Ã�]]�] �]�] k]E �]�]) � a])` �]]˝] œ]

RWBRX ��]]yE r# k]� ) � ` �]˙]+Ds RWBRY
� �]] rı k]" 
])� k]Ds

-ˇ�]y RV
R R a� ) RUBTT

^( �] UBZ

�������������������

-ˇ�]y RW
S Ü k]�] RYBRY

T ) k]�] RSBRT
R� g]+ TBRX

U Ü k]�] RYBS
Ü k]�] RYBSUE SW
S˝]` UBRZ

V R� g]+ TBRW

W R a� ) RWBRZ
a� �] UBRV

^( � k] S

X ) k]�] RWBRR

�������������������

g&�])] � q]�]y
R �]˝] XBRV

˝]`˝] TBR[
S� g]+ R[

RYYR ) k]^�]�] œ] RVBTTQRWBRZ



a� •)^˛]�] œ]
k� �]]�] ı]+�]` ^˘]¹`

�]]) o]�]

R �]�]�� ]) LROTM

ı] n]� a]�]E a� •)^˛]�] œ] k� ^�]4 ı])� k]��]) � ]
ˇ]��]�]]& � )˝]] n+ LUOZM

4� ˝]] � œ] )+� k] � ] �]æ]�]] LR[ORXM

�]�]`+E ı])� k]��]) � ` �]_�˝] - n]) � a]^Ã LRYOSVM

^�] “( �]+ k]�]] k� �]] k) � œ] 	]� “] � ) k] LSWOTRM

S a� •)˛] � œ] ı] n]� a]�] � ] Ü]˘]]) LROVM

ı])� k]��]) � ` � a]^Ã Ñ k]�# n+ LWOR[M

ı])� k]��]) ˙ n]�]` �] k]˘] - n]) o/�]]�]` �] k]˘] � œ]
( “� LRRORWM

T a� •)˛] k� �] k]	] œ] � ` a&^�]�]]�]` �] k]˘] LROUM

ı])� k]��]) �]æ]˝]] n+ LVOZM

ı])� k]��]) k� �]+� �]š LZM

-]	] � œ] ^"� � k]�]]�]` ˘]`ä] œ] � k] �]�]]�]] LR[ORVM

˝ a]�] ı])� k]��]) � ] � o]^&) + k] LRWE RXM

a&^�]�]] � ` � a]^Ã � g]� “]˝]] n+ LRYOSTM

U Ü]� o]ˇ]� � k] ^�]��]]�]�] k]	�] + k]�]] ˘]]^+4 LROVM

�]�]`+` � k]�]� œ] � ` �]î]˝]] LWORTM

r˙] k] ^�]�]] n+ 0�]� k] -]	 k] �] ˙]]�]]s LWM

�]�]`^+�] œ] � ` � a]�]]/�] LZM

-ı]� k] �]�]`+` �]˘˘] œ] k� ^�]4 ı] n]� a]�] � `
ı])�]]+ LRUOSRM

V �]]˙]]�]ä] �] n]�]O� o]� o]ˇ] � ] �]]�]�]] LROVM

ä])]O�]] �]�]`) �]] k) -] k" � k] �]�]`)] � )
k&˝]] n+ LWOYM

a&�" -]&�]` � k] ^�]� ]�] �]]+) � )�]] LZORTM

k� �]]�]� k] � œ] -�]˙]]�] )+ k]D R S[ �] o]^˝]
k&� k]]]�]] ı])� k]�]) �] a+˝] ˙]�& � n]˝]]�] � k]

˝ a]�+] k) ı n]) œ] ˝]� k] a� ˘]�] k&�]]D S +�]] k) Ü]� a]
�]`� a] � ` �]+]O �� ı]] ˝ a]�] ı]) �]�]` ) k+D

SR � k])] �]+� �]š ˝]`� a]^˛]� a]�] - n]) � k] k)
^)�˝ k]&]) � g]^� � a]�]E �]]�] k]�] - n]) �] k]^�]O
ı]¾ a]�] � ] ˝ a]� œ+ �]�]�� ])D T

SS � Ÿ] ^˝])^˝]� a]�] �]`E ^˙]�]� k] �]+ ^˘]¹`
^�]�]` n+E Ü]� a] � œ] ˝ a]� œ+ �]�]�� ]) � +˝]] gt+D

ST �]� a]�] U ˙] k] � k])] - n]) �]])` � o]$�]`
� ] � k]ä]�]]�] n+E ˝ a]� œ+ �]�]�� ]) � +˝]] n+D
/)]�˝ a]�] ˙] k] �]+) � ] �]˙] o]˘]`� n+ - n])
0�] k� �]] “/ �]])˝ a]�] � ] ˝ a]� œ+ �]�]�� ])D
SU �P

RWBST � �]] rÜ]� o]ˇ]� Ds RWBSU �-^˝]y
� T k&� œ]D

SV � Ÿ] ˙] k] � a]�]�]�])` � a]�]]˝]] gt+ - n])
�]`� a] �]�]`+ k� �]] k) � œ] Ü]˘]]) � )˝]] gt+
0�] k� ä]^)4 ı])� k]�]) ˝ a]� œ+ �]ä]� g]˝] � )
�]� ˝]] n+D �]+ � a]�]�]�])` 0�] ı]^]¾]
)+��] R k� � a]˝]]^�]� n+ ^˙]�]� ] � a]�]]�]]
^� �]] �]�]] n+D /�] ı]^]¾] )+��] � k] ı a])]� k]
ä]�]]� k] � k] )]ä] )�]] �]�]] ˛]]E SW �]�])
-�] /� k] ä]]^+) ^� �]] ˙]] )+] n+D �]&]
� ]�]�] )+� k]]]� k] ı])� k]�]) k� -] k&�] k�
� a]˝]]^�]� �]+ )+��]E �]]�¾] � œ] ^�]�]`
�]^]
�]]]^�]�] œ] k� ä]^)4 �]�] )]
 �" œ] � k]
�]˝]]�]] ˙]] )+] n+ ˝]]^�  k] �]` ^]�]]�]
� œ) - n]) -]�]] �]]� œ]D SX �]`� a] �]�]`+
k� ä]^)4 0�] 4� �]]¾] � a]^Ã�]]�] ı])O

� k]�]) S � ` �]&] �]^+�]] + k]˝]` ) k+D
-]�]`�]D

-ˇ�]y RW
R R a� ) RUBS[

S 0˝] TBRV
/ì] SBRU

T ) k]�] RWBX

U R a� ) RBRU

�������������������

g&�])] � q]�]y
R /( RBZORS

a� �] RBSWE SX

S ) k]�] RRBTT

) k]^�]�] œ] RWBS[QR a� •)^˛]�] œ] �]]) o]�] RYYS



R � Ÿ] ı] n]� a]�]E ˙] k] ı])� k]�]) � ` �])ä]` � k]
�]�]`+ �]`� a] � ] Ü k]^
]˝] + k]� k] k� ^�]4

� a]�]]�]] �]�]] gt+E R +�]] k) �]] “/ �] k]_�˛]O
� k]�] k� �]]˛] S �]+ ^˘]¹` ı])� k]�]) � `
0�] � o]$�]` � k] ^�]�] )+] gt+ ˙] k] a� •)˛]
� œ] n+D S ˝ a]�] �]�]`+ �]`� a] k� ˘ k]� k] + k]� k] k�
�]]˝ k] ı]^]¾] ^� 4 �]4 + k] T - n]) ı]^]¾] ˙]�]
+ k]� k] k� ^�]4 � a]�]]4 �]4 + k]D � Ÿ] 0�] �]�]`

�]]/�] œ] � k] �]` ^�]�] )+] gt+ ˙] k] +) � +™
+�]] k) Ü]� a] �]`� a] �]�]`+ � ] �]]�] � k]˝ k] Ÿ+E R

˙] k] +�]])] - n]) 0�]� ] �]` Ü]� a] n+B
T +�]] k) ^ı]˝]] �]]�]` ı])� k]�]) � `

˝])( � k] - n]) Ü]� a] �]`� a] �]�]`+ � ` ˝])(
� k] ˝ a]� œ+ �]+]O �� ı]] - n]) �] o]^˝] ^�]� k]D

U ı])� k]�]) � k] �]�]`+ �]`� a] k� ä]^)4
˝ a]�] ı]) ˙] k] �]+]O �� ı]] � ` n+E 0�] k� ^�]4

W �]�]`+` 4� O g&�] k) ı]) � a]� &� k] � )˝ k] Ÿ+ LROYM

� n]�] ı])� k]��]) k� )]˙] k� �]]^)�] �]+™
+ œ]	 k] LZORRM

-ı]� k] �])`) � k] ı])� k]��]) � ` �]^+�]]
� ) k] LRSOS[M

r�]]˙]]�]ä] �] n]�]O� o]� o]ˇ] œ] � k] g&) 
]]	] k]Is LRYM

X -^�]�]]^+˝] - n]) �]]&`� a]&] �] k]	] œ] k� ^�]4
�]�]]+ LRORWM

˝ a]�] ^˙]�] &�]] � œ] � a]�]]4 	]4 0�]` � œ]
)+ k] LRXOSUM

-^�]�]]^+˝] �] k]	] - n]) ^�]ˇ]�]] t4 LSVOU[M

-^�]�]]^+˝] )+� k] k� ( ]�] k& LTSOTVM

r^�] “( Ü]
 a] � œ]s �]]&` � ) k] LTZM

Y � g]—˝]�] œ] � k] ˘]æ]�]] 	]�]] �]]�]] LRORTM

+�]] k) ^�]4 4� +` ı])� k]��]) n+ LVE WM

Z ı] n]� a]�]E Ü k]^�]˝] + k]� k] � ` -˘!` ^�]�]]�] LROSXM

r-�]]˙] � ` t&�])` � )˝ k] � n]�] � ] � at]+ �]
�] t]ˇ]�]]s LZM

r^ˇ]�� ]) n+ � a]�] ı]) -	]) � Ÿ] � a]�]�]�])` �]
� a]�]] t1 Is LRWM

�]�] �] k]	] œ] k� ^�]4 �]�] a� ! �]�]] LRZOSTM

˙]`�]�] � ` & n]å � œ] � o]�]�] LSUOSXM

R[ /�])]4�] k� /^˝]+]�] � k] �]�]� LRORTM

� g]—˝]ı g]˙]] k� �]] k) � œ] ˘ k]˝]]�]�]` LRUOSSM

�]+ k]�]] � ` � k]ä]E a&�" ��]	 “] g&˝] œ] � ` � k]ä] LSRM

-]ä]]&` - n]) g&�]) œ] � ] ^�]+]ä] LSTOTTM

r�]�] a� ! ı])� k]��]) � ` �]^+�]] k� ^�]4
� ) k]s LTRM

RR r� k])` ^�]�]]�] ı]) ˘]�] k]s LRM

� a]^�]�]]ı]�] - n]) ^�]) %� �]] LSORWM

Ü]
 a] � ] � o]ˇ�]]O
] k]˙] �]�]]�]] LRXOTUM

RS ı]^�]¾] �]_�˝] k� �])&]�] LRORRM

�])`) 4� E o-	] -� k]� LRSOTRM

RT ı�]])P�]�]� k] � k]+˝])`�] )]+ LRORTM

RU 
]^�]��]�]]]` - n]) g&�])` 
]]�]] t4 �] k]�]� k] � ]
�])&]�] LROSVM

�]�]`+` �]
]]- œ] � œ] � ]�]&] LSWOU[M

� o]$�]` � œ] - n])˝] œ] � ` ˙]	]+ LTUE TVM

RV �]�]`+ •ä]&] ^� �]] 	]�]] LRORRM

�] k) a+- œ] k� •ä]&] + k]� k] � ` ^�]�]] ^�]��]]�] � `
� a]^�]�]]& LRSORZM

�]�]`+ � ] •ä]&] + k]�]] �]� `�]
^&�]]˝]] n+ LS[OTUM

+]åO�] t]�] � ] �])`)E -Ê��] �])`) LTVOUZM

-�])˝]] - n]) -�]��])˝]] LV[OVXM

Ü]
 a] � ` � k]�]] � œ] +� k]�]] �] a+˝] � ]�] LVYM

RW �]Î �]� k]�] k� �]�]`^+�] œ] k� ^�]4 &]�] /� ¹]
� )�]] LROUM

ı] n]� a]�] k� �]( ) � ` �] k]˙]�]] LVOZM

˝]`� a]^˛]� a]�] - n]) -ı a]��] k]�] k� �]( ) � `
�] k]˙]�]] LR[ORSM

�]�]]+ - n]) �]�]�� ]) LRTOSUM

-ˇ�]y R
R Ü k]�] ZBRV

S Ü k]�] RYBR

T R a� ) WBRR
/ì] ZBRTE RU

�������������������

g&�])] � q]�]y
R �]˝] RSBRYE SR

Ü k]�] UBRS

RYYT R a� •)^˛]�] œ] �]]) o]�]QRBU



� Ÿ] +� k]�]] -ı]� k] ı])� k]�]) � ] ˇ]��]]]&
� )˝]] gt+D V 0�]� k] ˝ a]� œ+ ]˘]�] � a]�]]� k]
� ` ı g])` � ]^�]�]`�]˝] - n]) ı g])] �]]�]
k&� ) �]�]`+ � œ] +) ˝])+ � k] �]]�]]�]]�]

^� �]] n+D R W �]�]`+ k� �]] k) � œ] �]]]+` S

˝ a]�+] k) �]`˘] -˘!` ˝])+ ˙]å ı]� å
˘ a]� ` n+ X /�]^�]4 ˝ a]�]� œ] ^� �]` �]` ])O
&]�] � ` � �]` �]+™ n+ - n]) ˝ a]�] +�]] k) Ü]� a]
�]`� a] �]�]`+ k� Ü]� " + k]� k] � ] � k]�]ì]` � k]
o/˝]ä]]) � ) ) k+ + k]D T Y ı])� k]�]) ˝ a]� œ+

-]^�]) ˝]� �]ä]� g]˝] �]` �]�]]4 )� k]�]]
˝]]^� +�]] k) Ü]� a] �]`� a] �]�]`+ k� ^&�] ˝ a]�]
^�]& �]
] #+) k]D U Z ı])� k]�]) ^]�]]�]O
�] k]��] n+E V 0�]� k] -ı]� k] � k] k" - n]) +�]] k)
Ü]� a] �]`� a] �]�]`+ k� �]]˛] �]]	 k]&]) + k]� k] k�
^�]4 ˝ a]� œ+ � a]�]]�]] n+D

R[ -�] k+ �]]/�] k]E � Ÿ] ˝ a]�]� k] +�]] k) Ü]� a]
�]`� a] �]�]`+ k� �]]�] � k] � a]ä]]^)�] � )˝]] gt+
^� ˝ a]�] �]�] 4� +` �]]˝] � + k] - n]) ˝ a]�+] k)
�]`˘] g( " �] + k]E W �]_�� ˝ a]�] �]�] k� ^]˘]])
- n]) ˝ a]�+] k) �] k]˘]� k] � ] ˝])`� ] 4�
˙ n]�]] + k] ˝]]^� ˝ a]�+] k) �]`˘] 4� ˝]] + k]D X

RR /�]^�]4 ^� � k] k) �]]/�] k]E �]�] k]4 k�
�]) k� a� ! �] k]�] œ] � k] � a]	 k] �]˝]]�]] n+ ^�
˝ a]�+] k) �]`˘] 	]�] kå + k] ) k+ Ÿ+D RS � k])]
�]˝]�]�] n+ ^� ˝ a]�]� œ] � k] � k] “/ � +˝]] n+E
r� Ÿ] ı] n]� a]�] � ] ˘ k]�]] gt+Es ˝] k] � k] “/ � +˝]]
n+ r� Ÿ] -ı a]��] k]�] � ] ˘ k]�]] gt+s Y - n]) � k] “/

r� Ÿ] n� ( ]� � ] ˘ k]�]] gt+s �]] r� Ÿ] �]�]`+
� ] ˘ k]�]] gt+Ds RT ��]] �]�]`+ ˝ a]�+] k)
�]`˘] � t]" �]�]] n+H ��]] ˝ a]�+])` �]]^˝])
ı] n]� a]�] � k] � ]# ı]) �]"� ]� ) �]]) $]�]]
�]�]] ˛]]H �]] ��]] ˝ a]� œ+ ı] n]� a]�] k� �]]�]
� k] �]ı]^˝]��]] ^&�]] �]�]] ˛]]H RU ı])O
� k]�]) � ] � a]© n+ ^� � Ÿ]� k] ^© �]ı a]�] Z

- n]) �]� a]�] R[ k� -�]]]] ˝ a]�]� œ] � k] ^� �]`
- n]) � k] �]ı]^˝]��]] �]+™ ^&�]] RV ˝]]^�

RBRS � ı]˝])�] 
]` � +�]]˝]] ˛]]D

� k] “/ �]+ �] � k+ ^� ˝ a]� œ+ � k] k) �]]�]
� k] �]ı]^˝]��]] ^�]�]]D RW + t]E � Ÿ]� k] _�˝]( O
�]]�] k� �])]� k] R � k] �]` �]ı]^˝]��]] ^&�]]D
/�]� k] ! k]å � Ÿ] �]+™ ˙]]�]˝]] ^� � Ÿ]� k] ^� �]`
- n]) � k] �]ı]^˝]��]] ^&�]] + k]D RX /�]O
^�]4 ^� �]�]`+ � k] � a]	 k] �]ı]^˝]��]] k&� k] k�
^�]4 �]+™E �]_�� � a]�]�]�])` � a]�]]� k] k�
^�]4 � k]˙]] n+ S - n]) �]+ � a]	 k] ^]Ë]�] œ] � `
�]]
]] � � œ] �]+™ � a]�]]�]` n+ ˝]]^� �]�]`+ � ]
�]]˝]�]] � ] � ]# � � k]� ]) �] #+ k)D

RY /�]^�]4 ^� �]]˝]�]] k� � ]# � � ]
� o] k&�] 0�] �] k]�] œ] k� ^�]4 � g]� “]˝]] n+ ˙] k]
^]�]]�] � ` ˝])( ˙]] ) k+ Ÿ+E T �]�]) +�]
0Ã]) ı]]� k]]]�] œ] k� ^�]4 �]+ ı])� k]�])
� ` ˝]]� ˝] n+D U RZ ��] œ]^� ^�]�]] n+E
r� Ÿ] � a]^Ã�]]�] œ] � ` � a]^Ã �]˝�] � ) gt&�]]
- n]) �]]^�]�] œ] � ] �]]�] a#� )] gt&�]]Ds� V

S[ � + t] )+] /�] ä]�]]� k]� � ] � a]^Ã�]]�]H
� + t] )+] �]]�¾]`H� � + t] )+] �]+�]
� )� k]]]�]]H ��]] ı])� k]�]) � k] �]]^�]˝]
�]+™ � ) ^&�]] ^� /�] a&^�]�]] � ` � a]^Ã
� g]� “]˝]] n+H SR /�]^�]4 ^� ı])� k]�])
� ` � a]^Ã /�] �]]˝] � k] ^&�]]�]` k&˝]` n+
^� ˙]�] �]+ a&^�]�]] -ı]�]` � a]^Ã � k] W ı])O
� k]�]) � k] �]+™ ˙]]�] ı]]�]`E X ˝] k] ı])� k]�])
� k] �]]�]] ^� +�] ^˙]�] � o] k&�] � ] Ü]˘]])
� )˝ k] Ÿ+ - n]) ^˙]� k] �] k]�] � g]� “]˝]] �]�]	]˝ k]
Ÿ+E Y 0�] ı]) ^]�]]�] � )� k]]]�] œ] � ] ]+

0Ã]) � k)D
SS �] g+&` ˘]�]˝� ]) œ] � ` �] t]�] � )˝ k]

Ÿ+ Z - n]) � g]�]]�]` � a]^Ã � ` ˝]�]]�] � œ] )+˝ k]
Ÿ+E ST �]�]) +�] � ]# ı]) �]"� ]4 �]4

�]�]`+ � ] Ü]˘]]) � )˝ k] Ÿ+ ˙] k] �] g+^&�] œ] k�

RBRX � �]] r!�] � ` �]]˝] œ]Ds RBRXE RY
��]�&]�]�]` k&� œ]D RBRZ � �]] r&)^� �]])
� ) gt&	]]Ds RBS[ � �]] r a&^�]�]] � `
��]�]�˛]]Ds �]�&]�]�]` k&� œ]D � �]]�]` � ]� g]�]
� ] ˙]]�]� ])D

-ˇ�]y R
R a� �] RBZ

S Ü k]�] RYBV

T � g]� RXBSZE
T[
S^˛] RBX
Rı]˝] RBX

U R a� ) UBV
R a� ) VBV
Ü]� RBR[

V ��] XBZ

W ) k]�] RWBRX

X ) k]�] RVBVE W
S a� ) RTBRR
/( UBRE T
^( �] SBS

Y Ü k]�] RYBSU
R a� ) TBUE V
R a� ) TBSROST

Z Ü k]�] RYBY

R[ ) k]�] RWBST

�������������������

g&�])] � q]�]y
R R a� ) RWBRV

S Ü k]�] ZBRV

T Ü k]�] RXBRY
R a� ) SBRU

U ) k]�] RBRW

V �]�] SZBRU

W a� �] SBY

X � g]� R[BSR

Y R a� ) SBRU
R a� ) TBRY

Z �]˝] RSBTY
� g]� RRBSZ

R a� •)^˛]�] œ] RBVOST RYYU



^�]4 # k]� ) � ` ]˙]+ n+ - n]) � n])O�] g+O
^&�] œ] k� ^�]4 � g]� “]˝]]D R SU � k]^� �] ˙] k]
� a]�]]4 �]4 Ÿ+E ^( ) ˘]] k+  k] �] g+&` + œ]
�]] � g]�]]�]`E 0�] k� ^�]4 �]�]`+E ı])� k]�])
� ` �]_�˝] - n]) ı])� k]�]) � ` � a]^Ã n+D S

SV ��] œ]^� ı])� k]�]) � ` ˙] k] �]]˝ œ] o/�]]�]
� k] � g]� “]˝]] �]�]˝]` Ÿ+  k] o/�]]�] œ] � ` � a]^Ã
� k] �]æ� ) Ÿ+ - n]) ı])� k]�]) � ` ˙] k] �]]˝ œ]
o/�]]�] � k] � �]ä] k]) �]�]˝]` Ÿ+  k] o/�]]�] œ] � `

˝]]� ˝] � k] � +™ ä�]]&] ˝]]� ˝]]) Ÿ+D T

SW �]]/�] k]E ˝ a]�] -ı]� k] +` �]]�]� k] � œ]
k&�] �]� ˝ k] + k] ^� ı])� k]�]) � k] ^˙]� œ+

� a]�]]�]] n+E 0�]� œ] ä�]]&]˝]) k4� k] �]+™ ˙] k]
o/�]]�] � ` �]ä]) � œ]� � a]^Ã�]]�] Ÿ+E U

˝]]� ˝]]) Ÿ+ �]] t1 ˘ k] �]]�]&]�] � œ] ı n]&] a+4
Ÿ+D V SX �]_�� ı])� k]�]) � k] a&^�]�]] k�

� g]�] �] � k] ˘ a]�]] ˝]]^� ]+ � a]^Ã�]]�] œ] � k]
�]˜�]&] � ) �] k� - n]) 0�]� k] a&^�]�]] k�
� �]ä] k]) œ] � k] ˘ a]�]] ˝]]^� ˝]]� ˝]]) œ] � k]
�]˜�]&] � ) �] k� D W SY ı])� k]�]) � k]
k4� k] �] k]�] œ] � k] ˘ a]�]] n+ ^˙]� œ+ a&^�]�]] ˝ a]˘!

�]�]	]˝]` n+ - n]) �]`˘]` �]ä]) � k] k&�]˝]` n+
- n]) ˙] k] Ÿ+ +` �]+™ 0� œ+ ˘ a]�]] ˝]]^� ˙] k] Ÿ+
0� œ+ � k]� ]) �]]^�]˝] � k) X SZ - n]) � k] “/
o/�]]�] ı])� k]�]) k� �]]�]� k] � k]�]` �] �]])

�] k� D T[ �]�]) ˝ a]�] ı])� k]�]) � ` ]˙]+
� k] +` �]�]`+ �]`� a] k� �]]˛] 4� ˝]] � œ] + k]E
^˙]�]� k] ı])� k]�]) � ` � a]^Ã - n]) � k]� ` +�]
ı]) ä]]^+) � ` Y - n]) ˙] k] +� œ] ı]^]¾] #+O
)]˝]] n+ Z - n]) ^( ) n]˝]` k� ä]^)4 a!"� ])]
^&�]]˝]] n+ R[ TR ˝]]^�  n]�]] +` + k] ˙ n]�]]
^�]�]] n+E r˙] k] �] “] � )˝]] n+ ]+ �]+ k]]]�
k� �]] k) � œ] �] “] � k)Ds RR

S /�]^�]4 �]]/�] k]E ˙]�] � Ÿ] ˝ a]�+] k) ı]]�]
-]�]] - n]) � Ÿ]� k] ı])� k]�]) � ] ı]^]¾]

)+��] RS � a]�]]�]]E ˝] k] �]˘ k!&]) �]]
]]

RBSW � �]] r o/�]]�] k� �˝]) œ] k� � a]˝]]^�]� Ds
RBTR �-^˝]y � V k&� œ]D

�]] � a]^Ã � ] ^&�]]]] �]+™ ^� �]]D R

S ��] œ]^� ˙]�] � Ÿ] ˝ a]�+] k) �]]˛] ˛]] ˝] k]
� Ÿ]� k] n( �]�]] ^� �]] ˛]] ^� ˝ a]�+])] ˇ�]]�]
�]`� a] �]�]`+ - n]) 0�] k� � ]# ı]) �]"O
� ]4 ˙]]� k] � ` �]]˝] � k] ! k]å ^� �]` - n])
�]]˝] ı]) �] �]™˘ gt]D S T � Ÿ] �] a+˝] � �]ä] k])`
- n]) $) � k] ˛])˛])]˝]] a+-] ˝ a]�+] k) ı]]�]
-]�]]D U ˙]�] � Ÿ]� k] ˝ a]� œ+ Ü]˘]]) ^� �]] ˝] k]
˝ a]� œ+ � ]�]�] � )� k] k� ^�]4 �]]�] � ` �]å`O
�]å` �]]˝ œ] �]+™ ^�]�]]�]™E �]_�� � k])` �]]˝] œ]
� k] ı]^]¾] �]_�˝] � ` ˝]]� ˝] ä]]^+) � ` T

V ˝]]^� ˝ a]�+])] ^]�]]�] o/�]]�] œ] � `
� a]^Ã ı]) �]+™ �]_�� ı])� k]�]) � ` ˝]]� ˝]
ı]) + k]D

W -�] +�] Ü] n]æ � �] k]�] œ] � k] � a]^Ã
� ` �]]˝ œ] �]˝]]˝ k] Ÿ+D U �]�]) /�] ä]�]]� k]�
� ` � a]^Ã k� �]] k) � œ] �]+™E �] +` /�]
ä]�]]� k] � œ] )]˙] � )� k]]]�] œ] � ` � a]^Ã k�
�]] k) � œ]E ˙] k] ^�]"� k]]]� k] Ÿ+ V X �]_�� ı])O
� k]�]) � ` � a]^Ã k� �]] k) � œ] �]˝]]˝ k] Ÿ+ ˙] k]
ı]^]¾] )+��] W � k] ä]]^+) + k]˝]` n+D +�] 0�]
^!ı]` a+ “/ � a]^Ã k� �]] k) � œ] �]˝]]˝ k] Ÿ+D ı])O
� k]�]) � k] /� k] a&^�]�]] � ` �]]�˛]]- œ] k�
� a]Î + k]� k] � k] ı]+� k] +` #+)]�]] ˛]] ˝]]^�
+�] �]^+�]] ı]] t4D Y /�] � a]^Ã k� �]] k) � œ]
/�] ä]�]]� k]� � œ] )]˙] � )� k]]]�] œ] � œ] � k] � k] “/
�]+™ ˙]]�] �]� ]D X -�])  k] /� k] ˙]]�]˝ k] ˝] k]
 k] �]^+�]]]]�] Ü]� a] � k] �]]) �] $]�]˝ k]D�
Z �]�]) # `� ˙ n]�]] ^�]�]] n+E r˙] k] �]]˝ œ]
- t]�] œ] � k] �]+™ k&�]™ - n]) � ]�] œ] � k] �]+™
� a]�]™E �] +` ^˙]�]� ] �]�]]�] o/�]]�] k� ^&�]
� œ] -]�]]E ]+` �]]˝ œ] ı])� k]�]) � k] 0�] k�
^�]4 ˝ n]�]]) � ` Ÿ+ ˙] k] 0�]� k] ı�]]) � )˝ k]
Ÿ+Ds Y R[ /�]^�]4 ^� ı])� k]�]) � k] � k]

�]]˝ œ] +�] ı]) ä]]^+) � ` Ÿ+D Z 0�]� k] -ı]�]`

SBW � �]] r�]�]]� k] - n]) �]�]�]&])Ds SBWE
Y � �]] r a&^�]�]] � ` ��]�]�˛]]Ds �]�&]�]�]`

k&� œ]D SBY � �]] r� ]# ı]) �]]) �] $]�]˝ k]Ds

-ˇ�]y R
R Ü k]�] RXBTS

S a� �] SBT

T S a� ) RTBU

U Ü k]�] UBRT

V � g]+ XBUY
�]] g� SBV

W �]˝] RRBSV

X R a� ) SBW

Y ) k]�] R[BU
S a� ) VBSR

Z � g]+ RXBRZ
/ì] R[BR[

R[ ) k]�] TBSU
a� �] RBRTE RU

RR ^�]� “] ZBSU
S a� ) R[BRX

�������������������

-ˇ�]y S
RS /( TBVE W

a� �] SBS

�������������������

g&�])] � q]�]y
R R a� ) RBRX

S 	]�] WBRU

T ) k]�] RVBRYE RZ
R a� ) UBS[
R^˛] RBV

U R a� ) RUBS[
/( UBRT
/ì] VBRU

V R a� ) RVBSU

W ) k]�] RWBSVE SW
/( TBYE Z

X � g]+ XBUY
Ü k]�] RTBSXE SY

Y �]�] WUBU

Z �]˝] RWBRX
�]) UBRR
/( TBV
S˝]` RBZE R[
Rı]˝] RBRS

RYYV R a� •)^˛]�] œ] RBSUQSBR[



ı]^]¾] �]_�˝] k� ä]^)4 +� œ] �]˝]]�]] n+ R ˙] k]
�]�] �]]˝] œ] � ` �] k]˙] � )˝]` n+E �]+ t] ˝]�
^� ı])� k]�]) � ` �]+)` �]]˝] œ] � ` �]`D S

RR o/�]]�] œ] � œ] k4�]] � n]�] n+ ˙] k] ˙]]�]˝]]
+ k] ^� g&�] k) o/�]]�] k� ^&�] � œ] ��]] n+E
^�]]] 0�] k� o-&) k� o/�]]�] k� H 0�]`
˝])+ ı])� k]�]) k� ^&�] � œ] ��]] n+E �]+
� k] “/ �]+™ ˙]]�] �]� ˝]]E ^�]]] 0�]� `
ı]^]¾] �]_�˝] k� D RS +�]� k] a&^�]�]] � `
^( ˝])˝] �]+™ ı]]�]` �]_�� ı]^]¾] �]_�˝]
ı]]�]` n+ ˙] k] ı])� k]�]) � ` ˝])( � k] n+ T

˝]]^� +�] 0�] �]]˝] œ] � k] ˙]]�] �] œ� ˙] k]
ı])� k]�]) � k] +�] ı]) �� ı]] � ) k� +� œ] &`
Ÿ+D RT +�] � k] �]]˝ œ] g&�]) œ] � k] �]˝]]˝ k] �]`
Ÿ+ �]�]) o/�]]�]` � a]^Ã k� ^�]�]]4 �]�& œ]

� k] �]+™ U �]_�� ı]^]¾] �]_�˝] k� ^�]�]]4
�]�& œ] � k]E V ��] œ]^� +�] ı])� k]�]) � ` �]]˝ œ]
ı])� k]�]) k� � �]�& œ] � k] �]�]	]]˝ k] Ÿ+D�

RU �]�]) o/�]]�]` �] k]˘] )�]� k]]]�]]E
ı])� k]�]) � ` ı]^]¾] �]_�˝] � ` �]]˝ œ]
�]`� ]) �]+™ � )˝]]E ��] œ]^� � k] 0�]� `
�]ä]) � œ] � g]� “]˝]] � ` �]]˝ œ] Ÿ+D ]+ /�]
�]]˝] œ] � k] ˙]]�] �]+™ �]� ˝]]E ��] œ]^� /� œ+
ı]^]¾] �]_�˝] � ` �]&& � k] +` ˙] t]˘]]Oı])�]]
˙]]˝]] n+D RV ı])� k]�]) � ` �] k]˘] )�]� k]O
]]�]]� o/�]]�] �]�] a� ! ˙] t]˘]Oı])�] �]� ˝]]
n+E W �]�]) � k] “/ o/�]]�] 0�]� ` ˙] t]˘]O

ı])�] �]+™ � ) �]� ˝]]D RW ��] œ]^�
r� n]�] n+ ˙] k] �]+ k]]]� � ` �] k]˘] ˙]]�] �]� ]
n+ ^� 0� k] ^�]�]] �] k� Hs X �]�]) +�] �]�]`+
k� ˙ n]�]` �] k]˘] )�]˝ k] Ÿ+D Y

T /�]^�]4 �]]/�] k]E � Ÿ] ˝ a]�]� k] k4� k] �]]˝]
�]+™ � ) �]� ] ˙ n]� k] ı])� k]�]) � `

�] k]˘] )�]� k]]]�] œ] � k] � ` ˙]]˝]` n+E Z �]_��

SBRT � �]] rı])� k]��]) � ` ı]^�]¾] �]_�˝] k� Ds
� �]] r� k]�] ^�]#]˝ k] Ÿ+Ds SBRV � �]] rı]^�]¾]
�]_�˝] k� �]]	 “]&� “]�] � œ] ˘]�]� k]�]]�]]Ds SBRW
�-^˝]y � V k&� œ]D

� a]	 k] k4� k] �]]˝] � )�]` ı]å` ˙ n]� k] a&^�]O
�]]]`� �] k]˘] )�]� k]]]�] œ] � k] � ` ˙]]˝]`
n+ - n]) ˙] k] �]�]`+ � œ] g&ˇ]Oı]`˝ k] �]˘˘ k]
Ÿ+D R S � Ÿ]� k] ˝ a]� œ+ g&ˇ] +` ^&�]]E �] ^�

# k]�] �]]�]] ��] œ]^� ˝ a]�] 0�] ]�˝] 0� k]
ı]˘]]� k] k� � ]^�]�] �]+™ ˛ k]D &)-�]�] ˝ a]�]
-�] �]` � ]^�]�] �]+™ + k] S T ��] œ]^�
˝ a]�] -�] ˝]� a&^�]�]]]` + k]D T ˝ a]�+] k) �]`˘]
˙]�]�] n+ - n]) 	]�] kå + k]˝ k] Ÿ+E /�]^�]4 ��]]
˝ a]�] a&^�]�]]]` �] k]�] œ] ˙ n]� k] �]+™ + k] U - n])
��]] ˝ a]�] o/�]]�] œ] ˙ n]�]` ˘]]�] �]+™ ˘]�] ) k+H
U ˙]�] � k] “/ � +˝]] n+E r� Ÿ] ı] n]� a]�] � ]
˘ k]�]] gt+Es - n]) g&�])] � +˝]] n+E r� Ÿ]
-ı a]��] k]�] V � ] gt+Es ˝] k] ��]] ˝ a]�] a&^�]�]]]`
�] k]�] œ] ˙ n]�]] �])˝]]] �]+™ � ) ) k+H

V -ı a]��] k]�] ��]] n+H - n]) + t]E ı] n]� a]�]
��]] n+H ^�] “( � k]]� Ÿ+E W # `� ˙ n]� k]
Ü]� a] � k] + k)� � k] � k]]] �] Ÿ]ı]` n+ - n])
^˙]�] k� ä]^)4 ˝ a]�] ^]�]]�]` �]� k] + k]D
W � Ÿ]� k] �]�]]�]]E X -ı a]��] k]�] � k] ı]]�]` k&� )
�]™˘]] Y � k]^� �] ı])� k]�]) 0� k] �]æ]˝]]
)+]D X /�]^�]4 �] ˝] k] �]�]]� k]]]�]] a� !
n+E �] +` ı]]�]` k&� k]]]�]] a� ! n+ �]�]) ı])O

� k]�]) �]�] a� ! n+ ˙] k] /� k] �]æ]˝]] n+D Z

Y ˙] k] ı] n]ˇ]] �]�]]˝]] n+ - n]) ı]]�]` k&˝]]
n+E  k] & k]�] œ] 4� ˝]] � œ] Ÿ+E� �]�]) +) � k] “/

-ı]�]` � k]+�]˝] � ] /�]]�] ı]]4�]]D R[

Z +�] ı])� k]�]) k� �]+� �]š Ÿ+D ˝ a]�] ı])O
� k]�]) � ] � k]˝] + k] ^˙]�]� œ] � k]˝]` � ` ˙]]
)+` n+ - n]) ı])� k]�]) � ` /�]])˝] + k]D RR

R[ ı])� k]�]) � k] � a]	] ı]) ˙] k] �]+]O �� ı]]
� ` n+E 0�]� ` �]& n]�]˝] � Ÿ]� k] 4� a� �]�]
)]˙]^�]�¾]` � ` ˝])+ �]™] $]�]`D RS �]�])
� k] “/ g&�])] 0�] �]™] ı]) /�]])˝] �]å`
� ) )+] n+D +) � k] “/ ˇ�]]�] k&˝]] ) k+ ^�
]+ �]™] ı]) ^� �] ˝])+ /�]])˝] �]å` � )

TBR ��]]yE r�]])`^)� Ds TBY � �]] r0�]� ]
4� +` �]� �]& n+Ds

-ˇ�]y S
R � g]+ RUBSW

R� g]+ SBSX

S ) k]�] RRBTT

T � g]+ RVBSW

U a� �] SBY

V � g]+ RWBRT

W ) k]�] YBV

X �]�] U[BRT

Y ) k]�] RVBV

�������������������

-ˇ�]y T
Z R a� ) SBRV

a� �] RBZ

�������������������

g&�])] � q]�]y
R R a� ) RUBS[

S /ì] VBRSORU

T ) k]�] YBXE Y

U 	]�] VBRZE S[

V Ü k]�] RYBSUE SV

W S a� ) TBVE W
a� �] RBST

R˝]` RBRS

X Ü k]�] RYBU

Y Ü k]�] RYBSWOSY
Ü k]�] RZBR

Z ) k]�] ZBRW

R[ ) k]�] SBW
R a� ) UBV
Ü]� SSBRS

RR /( SBSS
Rı]˝] SBV

RS ) k]�] RVBS[
/ì] WBR

R a� •)^˛]�] œ] SBRRQTBR[ RYYW



)+] n+D RR /�]^�]4 ^� � k] “/ �]` o/�]]�]
0�] �]™] k� ^�]]] ˙] k] $]�]` ˙]] ˘ a]� `
n+E g&�])` �]™] �]+™ $]�] �]� ˝]] - n])

�]+ �]™] �]`� a] �]�]`+ n+D R RS � k] “/ /�]
�]™] ı]) �] k]� k]E ˘] t]&` - n]) � `�]˝]` ı]˝˛]) œ]
� k] /�]])˝] �]å` � )˝]] n+ ˝] k] � k] “/ �]� å`E
� g]� k] �]] �]]�]O g( �] � k]D RT 4� o/�]]�]
� ] � ]�] n� �]] n+E �]+ 0�] ^&�] ı]˝]]
˘]�] ˙]]4�]] ^˙]�] ^&�] 0� k] ı])�]] ˙]]4�]]
��] œ]^� -]�] �]�] a� ! ä]]^+) � ) k&�]` S

- n]) �]]^�]˝] � ) k&�]` ^� + k)� � ] � ]�]
n� �]] n+D RU -�]) ^� �]` � ` /�]])˝]

˙] k] 0�]� k] �]™] ı]) �]å` � ` n+E ^"� `
) k+�]` ˝] k] ]+ /�]]�] ı]]4�]]D RV - n])
-�]) ^� �]` � ` /�]])˝] ˙]�] ˙]]4�]` ˝] k]
0� k] � a]� �]]�] 0# ]�]] ı] kå�]] � k]^� �] ]+
� a]& �]˘]] ^�]�]] ˙]]4�]]E ^( ) �]` �]+
k4�]] + k]�]] �]]�] k] ]+ -]�] � k] ˙]�]˝ k]O˙]�]˝ k]

�]˘]] + k]D
RW ��]] ˝ a]�] �]+™ ˙]]�]˝ k] ^� ˝ a]�] �] k]�]

ı])� k]�]) � ] � o]^&) + k] T - n]) ı])� k]�])
� ` ı]^]¾] �]_�˝] ˝ a]�]� œ] ^�]]]�] � )˝]`
n+H U RX -�]) � k] “/ ı])� k]�]) k� � o]^&)

� k] �]]�] � )˝]] n+E ˝] k] ı])� k]�]) 0� k] �]]�]
� k)�]] /�]^�]4 ^� ı])� k]�]) � ] � o]^&)
ı]^]¾] n+ - n]) �]+ � o]^&) ˝ a]�] �] k]�] + k]D V

RY � k] “/ � a]& � k] �] �]+� ]4B -�])
˝ a]�]� œ] � k] � k] “/ �] k]˘]˝]] n+ ^� ]+ /�]
ä]�]]� k]� � œ] � a]^Ã�]]�] n+E ˝] k] ]+ � g]� “]
�]�] ˙]]4 ˝]]^� ]+ � a]^Ã�]]�] �]�] �] k� D
RZ /�] a&^�]�]] � ` � a]^Ã ı])� k]�]) � `
�]ä]) � œ] � g]� “]˝]] n+ ��] œ]^� ^�]�]] n+E r]+
� a]^Ã�]]�] œ] � k] 0�+™ � ` ˘]]�]]� ` � œ] t( �]]
k&˝]] n+Ds W S[ - n]) �]+ �]` ^�]�]] n+E

r�]+ k]]]� ˙]]�]˝]] n+ ^� � a]^Ã�]]�] œ] k�
˝] “� � k]� ]) Ÿ+Ds X SR /�]^�]4 � k] “/ �]`

TBRY � �]] r a&^�]�]] � ` ��]�]�˛]]Ds �]�&]O
�]�]` k&� œ]D TBS[C UBU �-^˝]y � V k&� œ]D

o/�]]�] œ] ı]) � k]�]` �] �]] k) ��] œ]^� �]�]O
a� ! ˝ a]�+])] n+E SS ˘]] k+ ı] n]� a]�] + k] �]]

-ı a]��] k]�] �]] n� ( ]� R �]] �]+ a&^�]�]] �]]
�] n]˝] �]] •ä]&�]` �]] -]˙] � ` �]] -]� k]]]�]`
˘]`ä œ]E �]�] a� ! ˝ a]�+])] n+D ST - n]) ˝ a]�]
�]�]`+ k� + k] S - n]) �]�]`+E ı])� k]�])
� ] n+D

U �] k]�] +� œ] �]�]`+ k� � k]]� � - n])
k4� k] Ü]� o]ˇ]� �]�]	 œ] ^˙]� œ+ ı])� k]�])

k� ı]^]¾] )+��] �] Ÿ]ı k] �]4 Ÿ+D T S - n])
4� Ü]� o]ˇ]� � k] 0��]`& � ` ˙]]˝]` n+ ^� ]+
^]�]]�]�] k]��] + k]D T � k] k) ^�]4 �]+ �]]˝]
� k] “/ �]]�]� k] �]+™ )�]˝]` ^� ˝ a]�] �]] � k] “/
o/�]]�]` -&]�]˝] � k])` ˙] t]˘]Oı]å˝]]�] � k)D

�]+ t] ˝]� ^� � Ÿ] � a]& �]` -ı]�]` ˙] t]˘]Oı]åO
˝]]�] �]+™ � )˝]]D U � a]	 k] � a]& � œ] � k] “/
� a])] “/ �]ä]) �]+™ -]˝]`D ^( ) �]` /�] �]]˝]
� k] � Ÿ] � k]� �]]^�]˝] �]+™ + k]˝]]D ˙] k] � k])`
˙] t]˘]Oı]å˝]]�] � )˝]] n+ ]+ �]+ k]]]� n+D U

V /�]^�]4 ˝]�] ]�˝] � k] ı]+� k]E �]]�]` ˙]�]
˝]� Ü]� a] �]+™ -]˝]] ˝]�] ˝]� ^� �]` �]]˝]
� ] ��]]�] �]˝] � ) k]D V ]+` o-ˇ]� ]) � œ]
^!ı]` a+ “/ �]]˝] œ] � k] ) n]�]�]` � œ] �]]4�]] - n])
^&�] k� /)]& œ] � ] � a]�]]�]] � ) k&�]]D ˝]�]
+) � k] “/ -ı]� k] ^�]4 ı])� k]�]) � k] ˝]])`(
ı]]4�]]D W

W �]]/�] k]E � Ÿ]� k] ˝ a]�+] k) �]� k] k� ^�]4
� a]& � k] - n]) -ı a]��] k]�] X � k] ^�]�]]�]
�]�]]� ) � k] �]]˝ œ] � +` Ÿ+ ˝]]^� ˝ a]�] +�]])`
^�]�]]�] � k] /�] ^�]�]�] ı]) ˘]�]�]] �]`�] k]B
r˙] k] ^�]�]] n+ 0�]� k] -]� k] �] ˙]]�]]s ˝]]^�
˝ a]�] �]� o]$ � k] g( �]� ) 4� � k] g&�] k) � k]
� k]+˝]) �] �]�]	] k]D Y X ˝ a]	]� œ] k4�]] ��]]
n+ ˙] k] ˝ a]	 k] g&�]) œ] � k] �]æ� ) �]�]	]] ˙]]4H

&)-�]�]E ˝ k] k) ı]]�] k4�]] ��]] n+ ˙] k] ˝ g]� k]

TBSS � ı]˝])�] 
]` � +�]]˝]] ˛]]D UBR � �]]
r k� -ˇ]`�] � ]�] � )� k]�]]� k]Ds

-ˇ�]y T
R 
]˙] RRYBSS

�]�] SYBRW
�]˝] SRBUS
/( SBS[
Rı]˝] SBW

S Rı]˝] UBRS

T S a� ) WBRW
/( SBSR
Rı]˝] SBV

U R a� ) WBRZ

V Rı]˝] SBV

W -�] VBRT

X 
]˙] ZUBRR

�������������������

g&�])] � q]�]y
R R a� ) RBRS

S � g]+ RXBZ
S a� ) R[BX

�������������������

-ˇ�]y U
T �]˝] RTBRR

) k]�] RWBSVE SW

U �]`˝] SRBS
) k]�] RUBR[
/ì] UBRT

V �]˝] XBR

W �]`˝] R[BZ
S a� ) R[BRY
R˝]` VBSUE SV

X R a� ) RBRS

Y ) k]�] RSBT
S a� ) RSBS[
T� g]+ Z

RYYX R a� •)^˛]�] œ] TBRRQUBX



ı]]�]] �] + k]H R -�]) ˝ g]� k] /� k] ı]]�]] n+E ˝] k]
˝ g] /�] ˝])+ � k]�]` ��] œ] �]])˝]] n+ �]]�] k] ˝ g]� k]
�]+™ ı]]�]]H

Y ��]] ˝ a]�+])` 0��]`& ı g])` + k] �]�]`
n+H ��]] ˝ a]�] -�]` � k] & n]�]˝]� o]& + k] ˘ a] k�

+ k]H ��]] ˝ a]�]� k] +�]] k) ^�]�]] +` )]˙] � )�]]
� a]Î � ) ^&�]] n+H S � ]�]E ˝ a]�]� k] )]˙]]
�]�]� ) )]˙] � )�]] � a]Î � ) ^&�]] + k]˝]]
˝]]^� +�] �]` ˝ a]�+] k) �]]˛] )]˙]] �]�]� )
)]˙] � ) �]� ˝ k]D T Z � a]	 k] k4�]] �]�]˝]]
n+ ^� ı])� k]�]) � k] +�] Ü k]^
]˝] œ] � k]E 0�]

-]&^�]�] œ] � ` ˝])+ #+)]�]] n+ ^˙]� œ+ �] n]˝]
� ` �]ä]] � a]�]]�]` �]�]` n+ - n]) ^˙]� œ+ o)�]O
�]]�]] � œ] �]�]� k] -]^�]) � œ] �]]�]] ˙]]˝]] n+E U

��] œ]^� a&^�]�]] - n]) �]� “] g&˝] œ] - n]) o/�]]�] œ]
k� �]]�]� k] +�]])` � a]�]]/�] + k] )+` n+D V

R[ +� œ] �]�]`+ � ` �]]^˝]) � g]� “] �]�]	]]
˙]]˝]] n+E W �]�]) ˝ a]�] � a]& � k] �]�]`+ � œ]
� a]^Ã�]]�] �]�]	]˝ k] + k]D +�] � �]ä] k]) Ÿ+E
�]�]) ˝ a]�] ˝] k] ˝]]� ˝]]) + k]D ˝ a]�] �] kå
/ää]˝]&]) + k]E �]�]) +�]])` � k] “/ /ää]˝]
�]+™D RR -]˙] k� ^&�] ˝]� +�] � g]� k]O
ı�]]� k] X - n]) ( k"+]�]� Ÿ+E +� œ] �]])]O
ı]`"] ˙]]˝]] n+E� Y +�] � k]�]) Ÿ+ RS - n])
-ı]� k] +]˛] œ] � k] � å` � k]+�]˝] � )˝ k] Ÿ+D Z

˙]�] +�]])] -ı]�]]�] ^� �]] ˙]]˝]] n+ ˝] k] +�]
-]�]`
] k&˝ k] Ÿ+D R[ ˙]�] +� œ] �]˝]]�]] ˙]]˝]]
n+ ˝] k] +�] ˇ]`)˙] ˇ])˝ k] a+4 �]+ � k]˝ k] Ÿ+D RR

RT ˙]�] +� œ] �]&�]]�] ^� �]] ˙]]˝]] n+ ˝] k]
+�] � k]�]�]˝]] � k] ˙]]]�] k&˝ k] Ÿ+D� RS -]˙]
˝]� +� œ] a&^�]�]] � ] � ˘])] - n]) +) ˝])+
� ` � o]&�]` �]�]	]] ˙]]˝]] n+D

RU � Ÿ] ˝ a]� œ+ �]˜�]&] � )� k] k� ^�]4
� k] �]]˝ œ] �]+™ ^�]�] )+]E �]_�� -ı]� k]
ı�]] k) �]˘˘ k] ˙]]�]� ) ˝ a]� œ+ �]�]	]] )+] gt+D
RV /�]^�]4 ^� �]�]`+ � œ] ˘]] k+ ˝ a]�+])`

UBRR ��]]yE r� o]	 k]Ds � �]] r� g]� k] �]] k) ˙]]˝ k]
Ÿ+Ds UBRT ��]]yE r+�] 	 a]ä]]^)�] � )˝ k] Ÿ+Ds

k&�] k)�] � )� k]]]� k]� R[E[[[ + œ]E ˝] k] �]`
˝ a]�+] k) � “/ ^ı]˝]] �]+™ Ÿ+D � a]�]�]�])` k�
ä]^)4 �]�]`+ �]`� a] � œ]E � Ÿ] ˝ a]�+])] ^ı]˝]]
�]�]] gt+D R RW /�]^�]4 � Ÿ] ˝ a]�]� k] � a]ä]]O
^)�] � )˝]] gt+ ^� � k])` ^�]�]]�] ı]) ˘]�] k]D S

RX /�]` ]˙]+ � k] � Ÿ] ˝ a]�+] k) ı]]�] ˝]`� a]O
^˛]� a]�] � k] � k]˙] )+] gt+ ˙] k] Ü]� a] � œ] � k])]
ı�]])] - n]) ^]�]]�]�] k]��] �]˘˘]] n+D ]+
�]�]`+ � ` � k]]] � k] ˙ a] kå � k] k) ˝] n])O˝])` k�
˝ a]� œ+ �]]& ^&�]]4�]]E T ^˙]� œ+ -]ä]�]]O
� ) � Ÿ] ˙]�]+O˙]�]+ +) � o]$�]` � œ] ^�]�]]
)+] gt+D

RY a� ! ˝] k] /�] ˝])+ �]� o]$ � k] g( �]
�]4 Ÿ+ �]]�] k] � Ÿ] ˝ a]�+] k) ı]]�] � �]`
]]ı]�] �]+™ -] t1 �]]D RZ � k]^� �] -�])
�]+ k]]]� � ` �])ä]` a+ “/E ˝] k] � Ÿ] �] a+˝] ˙]�&
˝ a]�+] k) ı]]�] -] t1 �]]D - n]) ˙] k] �] k]�] �]� o]$
� k] g( �] �]4 Ÿ+E � Ÿ] 0�]� ` �]]˝] œ] � œ] � k] “/
^&�]˘]�ı]` �]+™ � gt]�]] �]_�� �]+ k&� gt]�]]
^� 0�]� œ] ı])� k]�]) � ` �]_�˝] n+ �]]
�]+™D S[ /�]^�]4 ^� ı])� k]�]) � ]
)]˙]E �]]˝] œ] � k] �]+™ �]_�� ı])� k]�]) � `
�]_�˝] � k] ä]]^+) + k]˝]] n+D SR ˝ a]�] ��]]
˘]]+˝ k] + k]H ��]] � Ÿ] o$$] � k]� ) ˝ a]�+] k) ı]]�]
-] t1 U �]] ^( ) ı�]]) - n]) � k]�]�] �]�]]]
k� �]]˛] -] t1 H

V &)-�]�] � a]	 k] �]�]) ^�]�]` n+ ^�
˝ a]�+] k) �]+ t] 4� -]&�]` � k] �]]˙]]�]ä]

�] n]�]O� o]� o]ˇ]� V )�]� k] � ] ı]]ı] ^� �]] n+
- n]) ]+ �]` k4�]] ı]]ı] ˙ n]�]] a&^�]�]] k�
�] k]�] �]` �]+™ � )˝ k]D 0�]� k] -ı]� k] ^ı]˝]]
� ` ı]˝�]` � k] )�] ^�]�]] n+D W S ��]]
˝ a]�] /�] �]]˝] ı]) �] “] � ) ) k+ + k]H ��]]
˝ a]� œ+ �]]˝]�] �]+™ �]�]]�]] ˘]]^+4 X - n])
^˙]�] -]&�]` � k] k4�]` � )˝ g]˝] � ` n+E 0� k]

UBRV � �]] r-^
]
]]�]� Ds UBRZ �-^˝]y
� V k&� œ]D VBR � � g]�]]�]` � œ] ı] k]—�]�]]D �]�&]O
�]�]` k&� œ]D

-ˇ�]y U
R � g]+ TBSX

S Ü]� S[BUE W

T S˝]` SBRS
Ü]� TBSR

U ) k]�] YBTW
R a� ) RVBTS
S a� ) WBUE Z

V /ì] R[BTT

W R a� ) TBRY

X S a� ) RRBSX
^( �] UBRS

Y Ü k]�] RUBRZ
Ü k]�] STBS
S a� ) RRBSU

Z Ü k]�] RYBT
Ü k]�] S[BTU
R^˛] SBZ

R[ ) k]�] RSBRU
Rı]˝] TBZ

RR �]˝] VBUU

RS Rı]˝] SBST

�������������������

g&�])] � q]�]y
R 	]�] UBRZ

R^˛] SBRR

S R a� ) RRBR
^( �] TBRX
R^˛] RBW

T S˝]` RBRT

U S a� ) RTBR[

�������������������

-ˇ�]y V
V /( VBT

W � n]�] RYBY

X S a� ) XBZ

R a� •)^˛]�] œ] UBYQVBS RYYY



-ı]� k] �]`˘] � k] ^�]� ]�] �]+™ k&�]] ˘]]^+4H R

T +]�] t]^� � Ÿ] ˝ a]�+] k) �]+ t] �]+™ gt+ �]�])
�]�] � k] ]+™ �] n]˙ g]& gt+ - n]) � Ÿ] 0�] -]&�]`
� k] & k]
]` #+)] ˘ a]� ] gt+ �]]�] k] � Ÿ] ]+™ gt+D
U ˙]�] ˝ a]�] +�]] k) Ü]� a] �]`� a] k� �]]�] � k]
/� ¹] + k] ˝]�] �]+ ˙]]�]˝ k] a+4 ^� �]]�] k] � Ÿ]�
�]` +�]] k) Ü]� a] �]`� a] � ` ˝]]� ˝] � k] ˝ a]�+] k)
�]]˛] gt+E V ˝ a]�] 0�] -]&�]` � k] � n]˝]]�]
k� +]]� k] � ) & k] S ˝]]^� 0�] k� ı]]ı] � ]

� a])] -�]) ^�]" ˙]]4 - n]) Ü]� a] k� ^&�] � œ]
� o]$�]` � ] �]ä]^)�]] �]+` �]�]] ) k+D T

W ˝ a]�+])] �]� o]$ � )�]] �]+` �]+™ n+D
��]] ˝ a]�] �]+™ ˙]]�]˝ k] ^� ä])]O�]] �]�]`)
ı g] k) � at]ˇ k] a+4 -] k" � k] �]�]`)] � ) k&˝]]
n+H U X ı a])]� k] �]�]`) � k] ^�]� ]�]� )
œ( � & k] ˝]]^� ˝ a]�] � at]ˇ]] a+-] �]�]] -]"]

�]�] �]� k] - n]) k&�]] ˙]]4 ˝] k] ˝ a]�] ^�]�]]
�]�]`) k� + k]D /�]^�]4 ^� +�]] k) ( �]+
� ] � k]��]]E �]�]`+ V �]^�] ^� �]] ˙]] ˘ a]� ]
n+D W Y /�]^�]4 -]- k] +�] �]+ ˝�] k]+])

�] ˝] k] ı a])]� k] �]�]`) � k]E �] +` � a])] “/ - n])
a&
"˝]] k� �]�]`) � k] �]�]] t4 �]_�� �]`ˇ]] “/

- n]) �]˘˘]] “/ � ` ^�]�]O�]�]`) � ` ) k]^"�] œ]
k� �]]˛] �]�]] t4D X

Z � Ÿ]� k] -ı]�]` ^˘]¹` � œ] ^�]�]] ˛]]
^� ˝ a]�] �]]˙]]�]ä] �] n]�]O� o]� o]ˇ]� )�]� k]O
]]�] œ] k� �]]˛] � k]�]O˙] k]�] )�]�]] � o]& � ) k]D
R[ � k] k) � +� k] � ] �]+ �]˝]�]�] �]+™ ^�
˝ a]�] a&^�]�]] Y k� 0�] �] k]�] œ] � k] ^�]�]O
a� �] �]` �]]˝]] �] )�] k] ˙] k] �]]˙]]�]ä] �] n]�]O

� o]� o]ˇ]� )�]˝ k] Ÿ+E �]]�]˘]` Ÿ+E ˇ]�] œ4# ˝ k] Ÿ+
�]] � g]—˝]ı g]˙]] � )˝ k] Ÿ+D ��] œ]^� k4� k] � œ] ˝] k]
˝ a]� œ+ a&^�]�]] � k] +` ^�]� �] ˙]]�]] + k]�]]D Z

RR �]�]) -�] � Ÿ] ˝ a]� œ+ ^�]�] )+] gt+ ^�
k4� k] ^� �]` �]` -]&�]` k� �]]˛] � k]�]O˙] k]�]

)�]�]] � o]& � ) & k]E R[ ˙] k] �]] “/ � +�]]˝ k]

VBU � �]] r� k])] �]�]Ds VBZORR ��]�&]�]�]`
k&� œ]D

a+4 �]` �]]˙]]�]ä] �] n]�]O� o]� o]ˇ]� )�]˝]] n+
�]] �]]�]˘]` n+ R �]] � g]—˝]ı g]˙]] � )˝]] n+ �]]
�]]�]`O�]�] n]˙] � )˝]] n+ �]] ^ı]�]�� å
n+ S �]] g&�]) œ] � ] ˇ]�] œ4# ˝]] n+D T

k4� k] -]&�]` k� �]]˛] �]]�]] �]` �]˝] �]]�]]D
RS �]]+) k� �] k]�] œ] � ] ��]]�] � )� k]]]�]]
� Ÿ] � n]�] + k]˝]] gt+H �]�]) ��]] ˝ a]� œ+ 0�]� ]
��]]�] �]+™ � )�]] ˘]]^+4 ˙] k] o-&) Ÿ+E
RT ˙]�]^� �]]+)]]�] œ] � ] ��]]�] ı])O
� k]�]) � )˝]] n+H U r0�] a&
" -]&�]` � k]
-ı]� k] �]`˘] � k] ^�]� ]�] �]]+) � ) k]Ds V

W ˙]�] ˝ a]�+] k) �]`˘] & k] �] k]�] œ] � ] 	]�]å]
+ k]˝]] n+ W ˝] k] ˝ a]�] n( �]� k] k� ^�]4

ı]^]¾] ˙]�] œ] k� ı]]�] ˙]]� k] k� �]˙]]�]E -&]O
�]˝] � œ] a&
" œ] k� �]]�]� k] ˙]]� k] � ` ˙ a] “)˝] ��] œ]
� )˝ k] + k]H S ��]] ˝ a]�] �]+™ ˙]]�]˝ k] ^�
ı]^]¾] ˙]�] ı g])` a&^�]�]] � ] ��]]�] � œ)� k]H X

˙]�] ˝ a]�] a&^�]�]] � ] ��]]�] � )� k]]]� k] + k]E
˝] k] ��]] ˝ a]�] /�] � ]^�]�] �]` �]+™ ^�
! k] k"O! k] k" �]]�]�] œ] � ] n( �]�]] � ) �]� k]H
T ��]] ˝ a]�] �]+™ ˙]]�]˝ k] ^� +�] �]� “]O
g&˝] œ] � ] ��]]�] � œ)� k]H Y ˝] k] ^( ) ˝ a]�] /�]

•ä]&�]` k� �]]�]�] œ] � ] ��]]�] ��] œ] �]+™
� ) �]� ˝ k]H U ˙]�] ˝ a]� œ+ /�] •ä]&�]` k�
�]]�]�] œ] � ] n( �]�]] � )�]] + k]˝]] n+E Z ˝] k]
˝ a]�] k4� k] -]&^�]�] œ] � k] -ı]�]] ��]]�]` ��] œ]
˘ a]�]˝ k] + k] ^˙]� œ+ � o]$�]` �]`˘]] k&�]˝]` n+H
V � Ÿ] ˝ a]� œ+ �]˜�]&] � )� k] k� ^�]4 �]+ � +
)+] gt+D ��]] ˝ a]�+] k) �]`˘] k4�]] 4� �]`
� a]^Ã�]]�] -]&�]` �]+™ ˙] k] -ı]� k] �]]/�] œ]
� ] ��]]�] � ) �] k� H W /�] k� �]˙]]�]E
4� �]] “/ g&�] k) �]] “/ � k] -&]�]˝] � k] ˙]]˝]]
n+ - n]) ]+ �]` -^]�]]^�]�] œ] k� �]]�]� k]I
X ]]� “/E �]+ ˝ a]�+])` +]) n+ ^� ˝ a]�]

4� O g&�] k) ı]) � a]� &�]] � ) ) k+ + k]D ˝ a]�]
� a]& -��]]�] ��] œ] �]+™ �]+ � k]˝ k]H R[ ˙]�]
g&�])] ˝ a]� œ+ ˇ] k]�]] k&˝]] n+ ˝] k] ˝ a]�] �])O

&]�˝] ��] œ] �]+™ � ) � k]˝ k]H Y /�] k�

-ˇ�]y V
R R a� ) VBRT

S� g]+ R[

S R˝]` RBS[

T R a� ) RBY

U R a� ) RVBTT
	]�] VBZ
S˝]` SBRWE RX

V � g]+ RBSZ

W Rı]˝] RBRZE S[
Ü]� VBRS

X ^�]	 “] RTBX

Y R� g]+ SBRX

Z � g]+ RXBRV

R[ ^	] RWBSVE SW
) k]�] RWBRX
S� g]+ R[

�������������������

g&�])] � q]�]y
R /( VBV

S ��] SRBS[E SR
Rı]˝] UBT

T R a� ) WBZE R[
	]�] VBRZOSR

U �]
] RSBRU

V 0˝] TBSTE SU
��] RXBX
˝]`˝] TBR[
S� g]+ R[

�������������������

-ˇ�]y W
W �]˝] RYBRVORX

X Ü]� SBSWE SX
Ü]� S[BU

Y ) k]�] RWBS[

Z �]˝] RYBRX

R[ �]˝] VBTZE U[

RYYZ R a� •)^˛]�] œ] VBTQWBY



�]˙]]�]E ˝ a]�] � a]& -��]]�] � )˝ k] - n])
ˇ] k]�]] k&˝ k] + k] - n]) �]+ 	]` -ı]� k]
	]]/�] œ] � k]I

Z 
�]] ˝ a]�] �]+™ ˙]]�]˝ k] ^� ˙] k] �] k]�]
ı])� k]�]) k� � k]� �˝]) œ] ı]) �]+™ ˘]�]˝ k]E
� k] 0�] k� )]˙] k� �]]^)�] �]+™ + œ]� k]H R

ˇ] k]� k] � œ] �] )+ k]D �]]˙]]�]ä] �] n]�]O
� o]� o]ˇ]� )�]� k]�]]� k]E S � g]—˝]ı g]˙]] � )� k]O
�]]� k]E T ��]^	]˘]])`E U -]&^�]�] œ] k� �]]˛]
� o]	] k]�] k� ^�]4 )� k] �]4 -]&�]`E V -]&O
^�]�] œ] k� �]]˛] � o]	] k]�] � )� k]�]]� k] -]&�]`E W

R[ ˘] k])E �]]�]˘]`E X ^ı]�]
� åE Y �]]�]`O
�]�] n]˙] � )� k]�]]� k] - n]) g&�]) œ] � ] ˇ]�]
œ4# � k]�]]� k] ı])� k]�]) k� )]˙] k� �]]^)�]

�]+™ + œ]� k]D Z RR ˝ a]�]� œ] � k] a� ! �] k]�]
ı]+� k] k4� k] +` � ]�] � )˝ k] ˛ k]D �]�]) ˝ a]� œ+
ˇ] k]� )  a]Ã ^� �]] �]�]]E R[ ı]^�]¾] #+O
)]�]] �]�]] RR - n]) +�]] k) Ü]	 a] �]` a] �]�]`+
k� �]]�] � k] - n]) +�]] k) ı])� k]�]) � ` ı]^�]¾]

]_
˝] � k] � k]� #+)]�]] �]�]] n+D RS

RS �]�] �]]˝ œ] � k] k) ^�]4 ˙]]�]ä] ˝] k] Ÿ+E�
�]�]) �]�] �]]˝ œ] ( ]�] k&� o]& �]+™D RT �]�]
�]]˝ œ] � k] k) ^�]4 ˙]]�]ä] ˝] k] Ÿ+E �]�]) � Ÿ] � a]&
� k] ^� �]` 	]` ˘]`ä] � ] � a]�]]�] �]�]� k]�
�]+™ gt&�]]D RT �]]�]] ı k]" k� ^�]4 n+
- n]) ı k]" �]]� k] k� ^�]4E �]�]) ı])� k]�])
/�] & k]�] œ] � k] ^�]"] k&�]]D RU ])`) �]]O
˙]]�]ä] � o]� o]ˇ] œ]� k� ^�]4 �]+™ �]_�� Ü]	 a]
k� ^�]4 n+ RV - n]) Ü]	 a] ])`) k� ^�]4 n+D

RU �]�]) ı])� k]�]) � k] -ı]�]` ]_
˝] � k] RW

Ü]	 a] � k] �] k) a+- œ] � œ] � k] •ä]&] ^� �]] RX - n])
�]+ +� œ] 	]` •ä]&] � k)�]]D RY

RV 
�]] ˝ a]�] �]+™ ˙]]�]˝ k] ^� ˝ a]�+] k)
])`) �]�]`+ k� o-�] Ÿ+H RZ ˝] k] 
�]] � Ÿ]

WBZ ��]�&]�]�]` k&� œ]D WBRS � �]] r�]�]
�]]˝] œ] 	 ` 
 a]� k] /˙]]ä]˝] n+Ds � �]] r k	 	 ]� g]

 œ] -]� k]Ds WBRTE RY � � g]�]]�]` 
 œ] ı] k]—�]�]]D
�]�&]�]�]` k&� œ]D

�]�]`+ k� o-�] œ] � k] � k] ˙]]� ) � k]�]]
k� o-�] œ] � k] ˙] k]å gt&H +)^�]ä] �]+™I

RW 
�]] ˝ a]�] �]+™ ˙]]�]˝ k] ^� ˙] k] � k]�]]
� k] ^�]�] ˙]]˝]] n+ �]+ 0�] k� �]]˛] 4� ˝]�]
+ k] ˙]]˝]] n+H 
�] œ]^� ı])� k]�]) � +˝]] n+E
r� k] & k]�] œ] 4� ˝]�] + œ]� k]Ds R RX �]�])
˙] k] Ü]	 a] � k] ^�]�] ˙]]˝]] n+E �]+ 0�] k� �]]˛]
4� �]�] + k] ˙]]˝]] n+D S RY �]]˙]]�]ä]
�] n]�]O� o]� o]ˇ] œ]� � k] g&) 	]]�] k]I T �]]� ` �]	]`
ı]]ı] ˙] k] o/�]]�] � )˝]] n+ � k] 0�] k� ])`)
k� �]]+) + k]˝ k] Ÿ+E �]�]) ˙] k] �]]˙]]�]ä] �] n]�]O

� o]� o]ˇ] œ] � œ] �]�]] )+˝]] n+ �]+ -ı]� k] +`
])`) k� ^�]�]]( ı]]ı] � )˝]] n+D U

RZ 
�]] ˝ a]�] �]+™ ˙]]�]˝ k] ^� ˝ a]�+])]
])`) 0�] ı]^�]¾] ]_
˝] � ] � o]^&) n+ V ˙] k]
˝ a]�+] k) o-&) )+˝]` n+ - n]) ˙] k] ı])O
� k]�]) � k] ˝ a]� œ+ &` n+H W - n]) ˝ a]�+])] � a]&
ı]) -^ˇ]� ]) �]+™ n+D X S[ ˝ a]� œ+ �]å`
� `�]˝] k&� ) �])`&] �]�]] n+D Y /�]^�]4
+) +]�] � œ] -ı]� k] ])`) � k] ı])� k]�]) � `
�]^+�]] � ) k]D Z

X -�] � Ÿ] 0�] �]�]]�] œ] � ] ˙]�]]�] k& )+]
gt+ ˙] k] ˝ a]�]� k] ^�]�]� ) � a]�]� k] ı g] k! ˛ k]D

4� -]&�]` k� ^�]4 -˘!] ˝] k] �]+ n+ ^�
�]+ - n])˝] � k] �] a!4D� S ^( ) 	]`E
�]+ k&�]˝ k] a+4 ^� �]]˙]]�]ä] �] n]�]O� o]� o]ˇ]�
)�]�]] -]�] + k] �]�]] n+E +) -]&�]` � `
-ı]�]` ı]˝�]` + k] R[ - n]) +) - n])˝] � ]
-ı]�]] ı]^˝] + k]D RR T ı]^˝] -ı]�]` ı]˝�]`
� ] +� -&] � k) - n]) 0�]` ˝])+ ı]˝�]`
	]` -ı]� k] ı]^˝] � ] +� -&] � k)D RS

U ı]˝�]` � k] -ı]� k] ])`) ı]) -^ˇ]� ])
�]+™ �]_�� 0�] k� ı]^˝] � k] n+D 0�]`
˝])+E ı]^˝] � k] -ı]� k] ])`) ı]) -^ˇ]� ])
�]+™ �]_�� 0�]� ` ı]˝�]` � k] n+D V ˝ a]�]

XBR � �]]�]` �] n]�]O� o]� o]ˇ] )�]� k] k	 ^�]4D XBS
� � g]�]]�]` 
 œ] ı] k]—�]�]] 	 ] �] a+�]˘]�]D �]�&]�]�]`
k&� œ]D

-ˇ�]y W
R /( VBV

Ü]	 SSBRV
S Ü]	 SRBY
T a	 �] TBV
U /ì] RTBU
V ) k]
] RBSX
W R˝]` RBZE R[
X R a	 ) VBRR
Y ��] SRBS[E SR

�]`˝] STBS[
Rı]˝] UBT

Z /ì] RSBRU
R[ Ü k]] SSBRW

/ì] R[BSS
RR /( VBSVE SW

S^˛] SBRT
RS ) k]
] VBRY
RT R a	 ) R[BST
RU ) k]
] RUBRX
RV R^˛] UBT
RW ) k]
] YBRR

/( RBRZE S[
RX Ü k]] SBSU
RY S a	 ) UBRU
RZ ) k]
] RSBUE V

R a	 ) RSBRYE
SX
/( UBRV
/( VBSZE T[

�������������������

g&�])] � q]�]y
R 0˝] SBSU


]˝] RZBUE V
S � g]+ RXBS[E SR
T 0˝] TZBR[ORS

R^˛] UBT
U ) k]
] RBSUE SX
V S a	 ) WBRW
W R a	 ) TBRW
X ) k]
] RUBY
Y R a	 ) XBST

/ì] ZBRS
Rı]˝] RBRYE RZ

Z 
]˝] VBRW
) k]
] RSBR

�������������������

-ˇ�]y X
R[ �]`˝] VBRYE RZ
RR 0˝] SBSU

/ì] RTBU
RS ^�]� “] SRBR[

R a	 ) XBV

R a� •)^˛]�] œ] WBZQXBV RYZ[



4� O g&�] k) � k] /�] +� � k]  o]^˘]˝] �]
)�] k]E � k]^� �] -�]) Ü]]˛ “]�]] � œ] ]�˝]
^�]˝]]� k] k� ^�]4 k4�]] � ) k] �]`E ˝] k] ^�] “(
-]ı]�]` )ä]]� o]&` � k] a� ! ]�˝] k� ^�]4
� ) k]D /�] k� �]]& ^( ) � k] �]]˛] + k] ˙]]- k]
˝]]^� � n]˝]]�] ˝ a]�+] k) � o]�]�] � ` � �]` � `
]˙]+ � k] ˝ a]� œ+ � a]�]]˝]] �] ) k+D W �]�])
�]+ � k])] ^�] “( � a]	]]] n+E -]�]] �]+™D
X � Ÿ] ˝] k] �]+` ˘]]+˝]] gt+ ^� �]�] �] k]�] k4� k]
+ k]˝ k] ˙ n]�]] � Ÿ] gt+D �]�]) +) ^� �]` � k] ı])O
� k]�]) � k] -ı]�]] ˝] k]+( ] ^�]�]] n+E R ^� �]`
� k] /�] ˝])+ � ] ˝] k] ^� �]` � k] g&�])`
˝])+ � ]D

Y -�] � Ÿ] -^]]]^+˝] œ] - n]) ^]ˇ]]]- œ]
� k] � +˝]] gt+ ^� 0�] k� ^�]4 -˘!] n+ ^�
 k] k4� k] +` ) œ+ ˙ n]�]] � Ÿ] gt+D S Z � k]^� �]
-�]) 0�]� œ] � o]�]�] �]+™ ˝] k]  k] �]]&` � ) � œ]E
��] œ]^� ]]�]�]]- œ] � ` -]�] � œ] ˙]�]� k] � k] ˝] k]
-˘!] n+ ^�  k] �]]&` � ) � œ]D T

R[ �]]&`� a]&] �] k]�] œ] � k] � Ÿ] � k] ^+&]�]˝ œ]
k&˝]] gt+E &)-�]�] � Ÿ] �]+™ �]_�� Ü]� a] k&˝]]
n+ ^� 4� ı]˝�]` � k] -ı]� k] ı]^˝] � k] -�]�]

�]+™ + k]�]] ˘]]^+4D U RR � k]^� �] -�])
]+ -�]�] + k] �]` ˙]]4E ˝] k] ^� �]` g&�] k) � k]
�]]&` �] � k) �]] -ı]� k] ı]^˝] � k] � a]�]+ � )
� k]D - n]) 4� ı]^˝] � k] ˘]]^+4 ^� -ı]�]`
ı]˝�]` � k] �] ! k] kåD V

RS -�] g&�]) œ] � k] Ü]� a] �]+™ � Ÿ] �]+
� +˝]] gt+B W -�]) 4� �]] “/ � ` ı]˝�]`
-^]�]]�]` + k] ^( ) �]` ]+ -ı]� k] ı]^˝] k�
�]]˛] )+� k] k� ^�]4 )]ä]` + k]E ˝] k] ]+ �]] “/
-ı]�]` ı]˝�]` � k] �] ! k] kåD RT -�])
4� - n])˝] � ] ı]^˝] -^]�]]�]` + k] ^( )
�]` ]+ -ı]�]` ı]˝�]` k� �]]˛] )+� k] k� ^�]4
)]ä]` + k]E ˝] k] ]+ - n])˝] -ı]� k] ı]^˝] � k]
�] ! k] kåD RU /�]^�]4 ^� -^]�]]�]`
ı]^˝] -ı]�]` ı]˝�]` k� �]]˛] �]]&` k�
^)�˝ k] � ` ]˙]+ � k] ı]^]¾] �]]�]] ˙]]˝]] n+

- n]) -^]�]]�]` ı]˝�]` -ı]� k] ı]^˝] �]]�]`
0�] �]�]`+` �]] “/ k� �]]˛] �]]&` k� ^)�˝ k]
� ` ]˙]+ � k] ı]^]¾] �]]�]` ˙]]˝]` n+D -�])
k4�]] �] + k]˝]]E ˝] k] ˝ a]�+] k) �]˘˘ k] -� a]Ã

+ k]˝ k] �]�]) -�]  k] ı]^]¾] Ÿ+D RV � k]^� �]
-�]) -^]�]]�]` �]]˛]` -�]�] + k]�]]
˘]]+˝]] n+E ˝] k] 0� k] -�]�] + k]� k] & k]D k4� k]
+]�]]˝] � œ] 4� �]] “/ �]] �]+�] ı]) � k] “/
� o]^&�] �]+™D ı])� k]�]) � k] ˝ a]� œ+ �] o]^˝] � k]
˙]`� k] k� ^�]4 � a]�]]�]] n+D R RW /�]^�]4
^� k+ ı]˝�]`E -�]) ˝ g] -ı]� k] ı]^˝] k� �]]˛]
) k+ ˝] k] ��]] ˙]]� k] ˝ g] -ı]� k] ı]^˝] � k] �]˘]]
� k]H S �]] k+ ı]^˝]E -�]) ˝ g] -ı]�]` ı]˝�]` k�
�]]˛] ) k+ ˝] k] ��]] ˙]]� k] ˝ g] -ı]�]` ı]˝�]` � k]
�]˘]] � k]H

RX �]+ k]]]� � k] + k)� � k] ˙] k] ^&�]] n+
- n]) ı])� k]�]) � k] + k)� � k] ^˙]�] &�]] � œ]
� a]�]]�]] n+E ]+  n]�]] +` ˘]�]˝]] ) k+D T � Ÿ]
�]�] � o]$^�]�] œ] � k] �]+` -] k&�] k&˝]] gt+D
RY ��]] ^� �]` -]&�]` � k] �]˝]� k] � ` &�]]
� œ] � a]�]]�]] �]�]] ˛]]H U ˝] k] ]+ 0�]` &�]]
� œ] ) k+D ��]] ^� �]` -]&�]` � k] �]˝]�]]O
)^+˝] &�]] � œ] � a]�]]�]] �]�]] ˛]]H ˝] k] ]+
�]˝]�]] �] � )]4D V RZ �]˝]� k] � ` &�]]
� œ] + k]�]] a� ! �]]�]� k] �]+™ )�]˝]]E �] +`
�]˝]�]])^+˝] &�]] � œ] + k]�]]D W �]�]) ı])O
� k]�]) � ` -]�]] t4 �]]�]�]] �]]�]� k] )�]˝]]
n+D X S[ + k)� � k] ^˙]�] &�]] � œ] � a]�]]�]]

�]�]] n+E ]+  n]�]] +` ) k+D Y SR ��]] ˝ a]	 k]
˝]�] � a]�]]�]] �]�]] ˛]] ˙]�] ˝ g] 4� &]�] ˛]]H
˝] k] �]+ �]]˝] ˝ a]	 k] ı] k)�]]�] �] � k)D Z � k]^� �]
-�]) ˝ g] -]ä]]& + k] �]� ˝]] n+E ˝] k] k4�]]
�] n]� ] �] ! k]åD SS /�]^�]4 ^� ˙] k] 4�
&]�] k� �]]˝ k] Ü]� a] � œ] � a]�]]�]] �]�]] ˛]]
]+ Ü]� a] � œ] -]ä]]& n+ - n]) 0�]` � ]
n+D R[  n]� k] +` ˙] k] -]ä]]& -]&�]` k�

�]]˝ k] � a]�]]�]] �]�]] ˛]] ]+ �]�]`+ � ] &]�]

XBRX �-^˝]y � V k&� œ]D

-ˇ�]y X
R �]˝] RZBR[E RR

S R a� ) XBTZE U[
R a� ) ZBV

T R^˛] UBUE V
R˝]` VBRRE RU

U �]˝] VBTS
�]˝] RZBW

V �]) R[BRR
� g]� RWBRY

W R a� ) XBSVE U[

�������������������

g&�])] � q]�]y
R /ì] RSBRU

S Rı]˝] TBRE S

T R a� ) XBX

U Ü k]�] SRBS[

V Ü k]�] R[BUV
Ü k]�] RVBRE SU
	]�] VBS

W 	]�] WBRV
a� �] TBRR

X �]
] RSBRT
^�]� “] XBST
) k]�] SBSV
	]�] VBW
R� g]+ VBT

Y R a� ) XBRX

Z 	]�] TBSY

R[ � g]+ YBTW
^( � k] RVE RW

RYZR R a� •)^˛]�] œ] XBWOSS



n+D ST ˝ a]� œ+ � `�]˝] k&� ) �])`& ^�]�]]
�]�]] n+E R o/�]]�] œ] k� � a]�]]�] �]�]�]] ! k]å
& k]D SU �]]/�] k]E + k)� � k] ^˙]�] &�]] � œ]
� a]�]]�]] �]�]] n+E ]+ ı])� k]�]) k� �]]�]� k]
 n]�]] +` ) k+D

SV ˙]+ t] ˝]� at� ]] k) �] k]�] œ] � ` �]]˝]
n+E 0�] k� �]] k) � œ] Ü]� a] � k] � a]	 k] � k] “/ -]�]]

�]+™ ^�]�]` n+D �]�]) � Ÿ] 4� k4� k] -]&�]` k�
�]]˝ k] -ı]�]` )]�] �]˝]]˝]] gt+ S ^˙]�] ı]) Ü]� a]
� k] &�]] � ` ˛]` ^� � Ÿ] ^]�]]�]�] k]��] ı]]�]]
˙]] t1 D SW /�]^�]4 � a]	 k] �]�]˝]] n+ ^�
-]˙]� �] k� � a]_�� �] +]�]]˝] � k] k&�]˝ k]
a+4E �]�]� k] -˘!] �]+` n+ ^� 4�

-]&�]` ˙ n]�]] n+  n]�]] +` ) k+D SX ��]] ˝ g]
ı]˝�]` � k] � t]ˇ]] a+-] n+H ˝] k] 0�]� k] -]ä]]&
+ k]� k] � ` � k]^�]�] � )�]] � o]& � )D T ��]]
˝ g] ı]˝�]` � k] -]ä]]& n+H ˝] k] 4� ı]˝�]`
� ` �] k]˙] � )�]] � o]& � )D SY � k]^� �]
-�]) ˝ g] �]]&` � ) �]` � k]E ˝] k] � k] “/
ı]]ı] �]+™ � k)�]]D - n]) -�]) 4� at� ]])]
�]]&` � )˝]] n+E ˝] k] �]+ � k] “/ ı]]ı] �]+™ n+D
^( ) �]`E ˙] k] �]]&` � )˝ k] Ÿ+ 0� œ+ �]])`O
^)� a&�]O˝]� �]` œ( 	 k]�]�]` ı] œå�]`D �]�])
� Ÿ] ˝ a]� œ+ /�]� k] �]˘]]�]] ˘]]+˝]] gt+D

SZ /�] k� -�]]]]E �]]/�] k] � Ÿ] �]+
� +˝]] gt+E ˙] k] ]�˝] )+ �]�]] n+ 0� k] �]"]�]]
�]�]] n+D U /�]^�]4 ^˙]�]� ` ı]_˝�]�] t] Ÿ+E  k]
-�] � k] k4� k] ) œ+ ˙ n]� k] 0�]� ` ı]_˝�]�] t] �]+™
Ÿ+ T[ - n]) ˙] k] ) k]˝ k] Ÿ+  k] k4� k] ) œ+ ˙] k]

) k]˝ k] �]+™E ˙] k] � a]^�]�] t] �]�]]˝ k] Ÿ+  k]
k4� k] ) œ+ ˙] k] � a]^�]�] t] �]+™ �]�]]˝ k] - n])

˙] k] �])`&˝ k] Ÿ+  k] k4� k] ) œ+ �]]�] k] 0�+ œ]� k]
�])`&] +` �]+™D TR /�] a&^�]�]] � ]
/�˝ k]�]]�] � )� k]]]� k] k4� k] + œ] ˙] k] /�]� ]
ı g])]Oı g])] /�˝ k]�]]�] �]+™ � )˝ k]E ��] œ]^�
/�] a&^�]�]] � ] Ê��] �]&�] )+] n+D
TS ]]� “/E � Ÿ] ˘]]+˝]] gt+ ^� ˝ a]�] •˘]˝]]- œ]
� k] -]ä]]& )+ k]D -^]]]^+˝] -]&�]` Ü]� a]

� ` � k]]] � k] ˙ a]å` �]]˝] œ] � ` •˘]˝]] � œ]
)+˝]] n+ ^� ]+ n� � k] Ü]� a] � k] � a]�] � k)D
TT �]�]) �]]&`� a]&] -]&�]` a&^�]�]]&])`
� ` �]]˝] œ] � ` •˘]˝]] � œ] )+˝]] n+ R ^� n� � k]
-ı]�]` ı]˝�]` � k] � a]�] � k) TU - n]) ]+
� t]"] a+-] n+D /�] k� -�]]]]E -^]]]^+˝]
- n]) at� ]])` - n])˝] Ü]� a] � ` � k]]] � k] ˙ a]å`
�]]˝] œ] � ` •˘]˝]] � œ] )+˝]` n+ S ˝]]^� ]+
-ı]� k] �])`) - n]) �]�] & k]�] œ] � k] ı]^]¾] ) k+D
� k]^� �] �]]&`� a]&] - n])˝] a&^�]�]]&])` � `
�]]˝] œ] � ` •˘]˝]] � œ] )+˝]` n+ ^� n� � k]
-ı]� k] ı]^˝] � k] � a]�] � k)D TV �]�]) � Ÿ]
�]+ ˝ a]�+] k) ( ]�] k& k� ^�]4 � + )+] gt+E �]
^� ˝ a]�] ı]) � k] “/ � o]^&�] �]�]]� k] k� ^�]4D�
&)-�]�] � Ÿ] ˝ a]� œ+ �]+` � ]�] � )� k] � ]
�]æ]]] k& )+] gt+ ˝]]^� ˝ a]�] ^�]�]] ˇ�]]�]
�]"� ]4 Ü]� a] � ` � k]]] � œ] �]� k] )+ k]D

TW � k]^� �] -�]) ^� �]` -^]]]^+˝]�
�]_�˝] � k] �]�]˝]] n+ ^� ]+ �]�]˝] �])O
˝]]] � ) )+] n+ - n]) -�]) ]+ ˙]]]�]`
� ` � ˘˘]` 0î] ı]]) � ) ˘ a]� ] n+E ˝] k] 0� k]
�]]&` � ) � k]�]` ˘]]^+4D k4�]] � ) k� ]+
ı]]ı] �]+™ � )˝]]D k4� k] �] k]�] �]]&` � )
� œ]D T TX � k]^� �] -�]) � k] “/ -ı]� k] ^&�]
� œ] # ]�] ˘ a]� ] n+ ^� ]+ -^]]]^+˝]�
+` ) k+�]] - n]) ]+ -ı]� k] /�] n( �]� k] ı])
-"�] )+˝]] n+ ��] œ]^� 0� k] �]]&` � )� k]
� ` ä]Î )˝] �]+� g]�] �]+™ + k]˝]`E �]_�� ]+
-ı]�]` /˘!] � k] � ]� g] � œ] )�]˝]] n+ ˝] k]
]+ -˘!] � )˝]] n+D U TY /�]^�]4 ˙] k]
�]]&` � )˝]] n+ ]+ -˘!] � )˝]] n+D �]�])
˙] k] �]]&` �]+™ � )˝]] ]+ ä�]]&] -˘!]
� )˝]] n+D V

TZ 4� ı]˝�]` -ı]� k] ı]^˝] k� ˙]`˝ k]O
˙]` 0�]� k] � t]ˇ]` + k]˝]` n+D W � k]^� �] -�])

XBTV ��]]yE r�] ^� �] k� �] $]�]� k] k�
^�]4Ds XBTW � �]] r at� �]] k)Ds XBTX � �]]
r at� �]])]Ds

-ˇ�]y X
R R a� ) WBRZE S[

/ì] ZBRS
Rı]˝] RBRYE RZ

S R a� ) XBRS
R a� ) XBU[

T �]�]] SBRW
�]˝] RZBW
/( VBTT

U ) k]�] RTBRR
Rı]˝] UBX

�������������������

g&�])] � q]�]y
R R˝]` VBY

S R˝]` VBV

T �]˝] RZBRS
R a� ) XBSY

U �]˝] RZBR[E RR

V R a� ) XBTS

W ) k]�] XBS

R a� •)^˛]�] œ] XBSTOTZ RYZS



0�]� ] ı]^˝] �] n]˝] � ` �]™& �] k] ˙]]˝]] n+E
˝] k] ]+ ^˙]�]� k] ˘]] k+ 0�]� k] �]]&` � )� k]
k� ^�]4 -]ä]]& n+E �]�]) ^�] “( Ü]� a]

� œ]D R U[ � k]^� �] � k])` )]�] n+ ^� -�])
]+ ˙ n]�]` n+  n]�]` +` ) k+E ˝] k] ä�]]&] � a]�]
) k+�]`D � a]	 k] �]� `�] n+ ^� �]+ �]]˝] � +� k]
k� ^�]4 ı])� k]�]) � ` ı]^]¾] �]_�˝] � k] +`

� a]	 k] 0�]])] n+D

Y -�] � Ÿ] � g]—˝]�] œ] � k] ˘]æ]�]` �]�]` �]]� k]
� ` ˘]`ä] œ] S k� �]] k) � œ] ^�]�] )+] gt+D

+�] ˙]]�]˝ k] Ÿ+ ^� /�] �]] k) � œ] +�] �]�] k�
ı]]�] �]]�] n+D T �]]�] �]� o]$ � k] �]) k&˝]] n+E
�]�]) ı�]]) �]ä]� g]˝] � )˝]] n+D U S -�])
� k] “/ �] k]˘]˝]] n+ ^� 0�] k� ı]]�] ^� �]` �]]˝]
� ] �]]�] n+E ˝] k] -�]�] � œ] 0�] k� ı]]�]
0˝]�]] �]]�] �]+™ ^˙]˝]�]] + k]�]] ˘]]^+4D
T � k]^� �] -�]) � k] “/ ı])� k]�]) � k] ı�]])
� )˝]] n+E ˝] k] ı])� k]�]) 0� k] ˙]]�]˝]] n+D

U � g]—˝]�] œ] � k] ˘]æ]�]` �]�]` ˘]`ä œ] �]]� k]
k� �]] k) � œ] +�] ˙]]�]˝ k] Ÿ+ ^� � g]—˝] a&^�]�]] � œ]
a� ! �]+™ n+ V - n]) 4� � k] ! k]å - n]) � k] “/

ı])� k]�]) �]+™ n+D W V �]� “] � œ] - n])
ˇ])˝]` ı]) “/�]) � +�]]� k]]]� k] �] a+˝] Ÿ+E X

# `� ˙ n]� k] �] a+˝]O� k] “/�]) - n]) Ü]� a] Ÿ+ �]`
W �]�]) -�]�] � œ] +�]] k) ^�]4 4� +` ı])O
� k]�]) n+ Y �]]�]` ^ı]˝]]E Z ^˙]�]� ` ˝])( � k]
�]�] ˘]`ä œ] Ÿ+ - n]) +�] 0�]` k� ^�]4 Ÿ+D R[

4� +` Ü]� a] n+ �]]�]` �]`� a] �]�]`+ ^˙]�] k�
ä]^)4 �]�] ˘]`ä œ] Ÿ+ RR - n]) +�] �]` 0�] k�
ä]^)4 Ÿ+D

X ^( ) �]` �]+ �]]�] �]�] �] k]�] œ] k�
ı]]�] �]+™ n+D RS a� ! �] k]�] ^˙]�]� ] ı]+� k]
� g]—˝]�] œ] � k] �]]˝]] ˛]]E -]˙] �]` �]]�]] �]]˝ k]
]�˝] �]+` �] k]˘]˝ k] Ÿ+ ^�  k] ˙] k] �]] ) k+ Ÿ+
]+ � g]—˝]�] œ] k� -]� k] �]^�] � ` �]�]` ˘]`ä]
n+D RT 0�]� ] ä]�]`) � �]ä] k]) + k]� k] � `

]˙]+ � k] g&^
]˝] + k] ˙]]˝]] n+D RU Y �]]�]]
+� œ] ı])� k]�]) k� � )`�] �]+™ �]]˝]]D RV

-�]) +�] �] �]] t4E ˝] k] +�]])] a� ! � a]� O

�]]�] �]+™ + k]˝]] - n]) -�]) +�] �]] t4 ˝] k]
+� œ] � k] “/ ( ]�]&] �]+™ + k]˝]]D R Z �]�])
+� k]�]] ˇ�]]�] )�]�]] ^� ˝ a]�+] k) ı]]�]
-ı]�]] ˘ a]�]]] � )� k] � ] ˙] k] +� n+ 0�]� ]
k4� k] /�˝ k]�]]�] �] � ) k] ^� ˝ a]�] � �]ä] k])

�] k]�] œ] k� ^�]4 ^]�]]�] � k] ^�])� k] � ` ]˙]+
�]�] k]D S R[ /�]^�]4 ^� -�]) � k] “/
� �]ä] k]) -]&�]` ˝ a]	] ˙ n]� k] �]]�] )�]� k]]]� k]
� k] � g]—˝] k� � o]^&) � œ] �]]˝ k] k&� k]E ˝] k] ��]]
0�]� œ] �]` � g]—˝]�] œ] k� -]� k] ˘]æ]�]` �]�]`
˘]`ä œ] �]]� k] � ` ^+��]˝] �]+™ -] ˙]]4�]`H
RR ˝ k] k) �]]�] � ` ]˙]+ � k] ]+ -]&�]` ˙] k]
� �]ä] k]) n+E �])�]]& + k] )+] n+E + t]E ˝ k])]
]+ �]] “/ ^˙]�]� ` �]]^˝]) �]�]`+ � k] -ı]�]`
˙]]�] &` ˛]`D T RS ˙]�] ˝ a]�] �] k]�] -ı]� k]
�]]/�] œ] k� ^�]�]]( /�] ˝])+ ı]]ı] � )˝ k] + k]
- n]) 0�] k� � �]ä] k]) ä]�]`) � k] ˘] k]" ı] at+O
˘]]˝ k] + k]E U ˝] k] ˝ a]�] �]�]`+ k� ^�]�]]( ı]]ı]
� ) ) k+ + k]D RT /�]^�]4 -�]) �]]�]]
� k] k) �]] “/ k� ^�]4 ^]�]]�] � k] ^�])� k] � `
]˙]+ �]�]˝]] n+E ˝] k] � Ÿ] ^( ) � �]` �] t]�]
�]+™ �]] t1 �]] ˝]]^� � Ÿ] -ı]� k] �]] “/ k� ^�]4
^]�]]�] � k] ^�])� k] � ` ]˙]+ �] �]� gt]D V

Z ��]] � Ÿ] -]ä]]& �]+™ ^� ˙] k] ˘]] k+ ]+
� tÎ H ��]] � Ÿ] 4� Ü k]^
]˝] �]+™H ��]]

� Ÿ]� k] +�]] k) Ü]� a] �]`� a] � k] �]+™ k&�]]H W ��]]
˝ a]�] Ü]� a] � œ] � k])` � k]+�]˝] � ] ( �] �]+™ + k]H
S ˘]] k+ � Ÿ] g&�]) œ] k� ^�]4 Ü k]^
]˝] �] �]+`E
^( ) �]` ˝ a]�+] k) ^�]4 � k]�]� gt+I /�]^�]4
^� ˝ a]�] ]+ � a]+) + k] ˙] k] Ü]� a] � œ] � k] k) Ü k]^
]˝]O
ı]& � ] �]� g]˝] k&˝]` n+D

T ˙] k] � k])` ˙] t]˘]Oı]å˝]]�] � )˝ k] Ÿ+E
0�] k� �]]�]� k] � k])` �]( ] “/ �]+ n+B U ��]]
+� œ] �]]� k]Oı]`� k] � ] +� � �]+™H V ��]]
+� œ] �]+ +� �]+™ ^� +�] �]]&` � œ)
- n]) -ı]�]` ^]�]]�]` ı]˝�]` � k]� -ı]� k]

ZBU ��]]yE r-^ˇ]� ])Ds ZBV � �]] r^� �]`
�]�]`+` �]+�] � k] �]]&` � ) k� Ds

-ˇ�]y X
R 0˝] SUBSE T

��] XBTE U
�] k+ RTBSVE SW
S a� ) WBRU

�������������������

-ˇ�]y Y
S Ü k]�] RVBS[E SZ

T ) k]�] RUBRU
R a� ) YBR[

U R a� ) YBRT
R a� ) RTBUE V

V ��] TSBSR
S)] RZBRXE RY
^�]� “] RWBS[

W ��] WBU
��] TSBTZ

X 
]˙] YSBRE W
� g]+ R[BTUE TV

Y R˝]` SBV

Z �]�]] SBR[
�]˝] STBZ

R[ Ü k]�] RXBSY
) k]�] RRBTW

RR � g]+ RBRE T
a� �] RBRVE RW

RS ) k]�] RUBRU

RT R a� ) R[BSXE
SY

RU ) k]�] RUBST

RV ) k]�] RUBRX

�������������������

g&�])] � q]�]y
R /ì] RTBZ

S ) k]�] RUBRTE S[

T ) k]�] RUBRV

U R a� ) R[BSYE
SZ

V �]˝] RYBW
) k]�] RUBRVE SR

�������������������

-ˇ�]y Z
W Ü k]�] ZBTOV

R a� ) RVBXE Y

RYZT R a� •)^˛]�] œ] XBU[QZBV



�]]˛]O�]]˛] � k] ˙]] t4E R ˙ n]�]] ^� �]]� `
Ü k]^
]˝]E Ü]� a] k� �]] “/ S - n]) n� ( ]� T

�]` � )˝ k] Ÿ+H W �]] ��]] ^�] “( �])�]O
�]]�] U - n]) � a]	 k] +` -ı]� k] � a]ä]] k) k� ^�]4
� ]�] � )� k] � ] +� �]+™ ^�]�]]H X k4�]]
� n]�]O�]] � n]^�]� n+ ˙] k] -ı]�]] �]˘ “] � a]&
0# ]˝]] n+H � n]�] n+ ˙] k] o-� g]) œ] � ] �]]�]
�]�]]� ) �]` 0�]� ] ( �] �]+™ �]]˝]]H V

�]] k4�]] � n]�]O�]] ˘])]]+] n+ ˙] k] 	 ao]$ � `
k&�]�]]�] ˝] k] � )˝]] n+ �]�]) 0�] k� g&ˇ] � œ]

� k] a� ! ^+��]] �]+™ � k]˝]]H
Y ��]] � Ÿ] � k] �]]˝ œ] ^�] “( o/�]]�]` �]ä]^)4

� k] � + )+] gt+H ��]] � ]� g]�] �]` �]+` �]]˝ œ]
�]+™ � +˝]]H Z /�]^�]4 ^� � g]�]] k�
� ]� g]�] � œ] ^�]�]] n+E r˝ a]�] -�]]˙] � ` t&])`
� )˝ k] � n]�] � ] � at]+ �] �] t]ˇ]�]]Ds W ��]] ı])O
� k]�]) ^�] “( � n]�] œ] � ` ı])]]+ � )˝]] n+H
R[ ��]] 0�]� k] �]+ �]]˝] -�]�] � œ] +�]] k)
^�]4 �]+™ � +`H �]˘] ˝] k] �]+ n+ ^�
�]+ �]]˝] +�]])` �]]^˝]) ^�]�]` �]�]` ˛]`E
��] œ]^� ˙] k] -]&�]` +�] ˘]�]]˝]] n+ 0�]� ]
-�]]˙] ı]]� k] � ` -]�]] )�]�]] �]�]˝] �]+™
n+ - n]) ˙] k] -]&�]` -�]]˙] & t]]˝]] n+

0�]� ] -�]]˙] � œ] � k] ^+��]] ı]]� k] � ` -]�]]
)�]�]] �]�]˝] �]+™ n+D

RR +�]� k] ˝ a]�+] k) �]`˘] ı])� k]�]) � `
�]]˝ œ] �] k]�]` Ÿ+E ˝] k] ��]] �]&� k] � œ] ˝ a]�]� k]
�]]� k]Oı]+�]� k] � ` ˘]`ä] œ] � ` ( �]�] ı]]�]]
�]�]˝] + k]�]]H X RS -�]) g&�] k) ˝ a]�] ı])
�]+ +� ˙]˝]] �]� ˝ k] Ÿ+E ˝] k] ��]] +�]])]
- n]) �]` ä�]]&] +� �]+™ �]�]˝]]H ^( )
�]`E +�]� k] -ı]�]] +� � �]+™ ˙]˝]]�]]D Y

�]�]) +�] �]�] a� ! �]+ ) k+ Ÿ+ ˝]]^� +�]])`
]˙]+ � k] �]�]`+ � ` � a]�]�]�])` n( �]� k] � œ]
� k] “/ Í � ]]" �] -]4D Z RT ��]] ˝ a]�]
�]+™ ˙]]�]˝ k] ^� ˙] k] -]&�]` � o]^&) � œ] ı]^]¾]

ZBV � ı]˝])�] 
]` � +�]]˝]] ˛]]D ZBRS
��]]yE r-^ˇ]� ])Ds

� k]]] � k] ˙ a] kå � ]�] � )˝ k] Ÿ+E  k] � o]^&) � k]
^�]�]` ˘]`ä œ] �]]˝ k] Ÿ+H - n]) ˙] k]  k]&` k�
ı]]�] � k]]] � œ] �]� k] )+˝ k] Ÿ+  k]  k]&` k� �]]˛]
�]^�]&]�] � ] ^+��]] ı]]˝ k] Ÿ+H R RU 0�]`
˝])+E Ü]� a] � k] � a]�]�]�])` � a]�]]� k]]]�] œ] k�
^�]4 �]` �]+ -]�]] &` ^� � a]�]�]�])` � k]
0�]� ] � a]ä])O�]�]) + k]D S

RV �]�]) � Ÿ]� k] /�]� œ] � k] 4� �]` o/˝]ä]]�]
� ] ( ]�]&] �]+™ 0# ]�]]D T &)-�]�]E � Ÿ]� k]
� k] �]]˝ œ] /�]^�]4 �]+™ ^�]�]™ ^� � k] k) ^�]4
�]+ �]�] ^� �]] ˙]]4E ��] œ]^� /�]� k] ˝] k]
-˘!] + k]�]] ^� � Ÿ] �]) ˙]] t1 D � k] k) ı]]�]
� k]�]` �]])� k] � ` �]+ ˙] k] ]˙]+ n+E /� k] � Ÿ]
^� �]` �]` o/�]]�] � k] !`�]� k] �]+™ gt&�]]D U

RW -�] -�]) � Ÿ] � a]�]�]�])` � a]�]]˝]] gt+E
˝] k] �]+ � k] k) ^�]4 � k]�]` �]])� k] � ` � k] “/
]˙]+ �]+™ ��] œ]^� k4�]] � )�]] ˝] k] � k])]
( ä “] n+D ^ˇ]�� ]) n+ � a]	] ı]) -�])
� Ÿ] � a]�]�]�])` �] � a]�]] t1 I V RX -�]) � Ÿ]
�]+ � ]�] -ı]�]` �])ä]` � k] � )˝]] gt+E ˝] k]
� a]	 k] /�]]�] ^�]� k]�]]D - n]) -�]) � Ÿ] �]+
� ]�] �] ˘]]+˝ k] a+4 � )˝]] gt+E ˝] k] �]` � Ÿ]
Ü]� o]ˇ]� � ] � ]�] +` � ) )+] gt+ ˙] k] � a]	 k]
Ü]� a] � k] �] Ÿ]ı]] n+D W RY �]+ /�]]�] ��]] n+
˙] k] � a]	 k] ^�]� k]�]]H �]+` ^� ˙]�] � Ÿ] � a]�]O
�]�])` � a]�]] t1 ˝] k] � Ÿ] ^�]�]] � `�]˝] k� � a]�]O
�]�])` gt& ˝]]^� � Ÿ] � a]�]�]�])` k� �]]�]� k]
� œ] -ı]� k] -^ˇ]� ]) � � ] �]�]˝] /�˝ k]O
�]]�] �] � tÎ D

RZ +]�] t]^� � Ÿ] ^� �]` o/�]]�] � ] &]�]
�]+™ gt+ ^( ) �]` � Ÿ]� k] � a]& � k] �]�]� ]
&]�] �]�]]�]] n+ ˝]]^� � Ÿ] ä�]]&]O� k]Oä�]]&]
�] k]�] œ] � k] �]�]`+ � ` )]+ ı]) �]] �] gt� D
S[ � Ÿ] �] g+^&�] œ] k� ^�]4 �] g+&` ˙ n]�]] �]�]]
˝]]^� �] g+^&�] œ] � k] �]] �] gt� D X ˙] k] � ]� g]�]
k� -ˇ]`�] Ÿ+ 0�] k� ^�]4 � Ÿ] � ]� g]�] k�

-ˇ]`�] )+� k]]]�] œ] ˙ n]�]] �]�]] ˝]]^� ˙] k]

ZBRY � �]] r+� Ds

-ˇ�]y Z
R �]˝] RZBRR

S �]˝] RTBVV
	]�] RBRZ

T � g]+ RBUS

U Ü k]�] RTBS

V ��] S[BW
�]`˝] SXBRY

W ��] SVBU
R˝]` VBRY

X ) k]�] RVBSWE SX
	]�] WBW
^( �] UBRVORX

Y Ü k]�] RYBT
Ü k]�] S[BTU
S^˛] TBXE Y

Z S a� ) WBT
S a� ) RRBX

�������������������

g&�])] � q]�]y
R � n]�] WBRUE RW

^	] RYBT[E TR
��] RYBR

S �]˝] R[BZE R[
� g]� R[BXE Y

T Ü k]�] RYBT
Ü k]�] S[BTU
R a� ) UBRRE RS
S^˛] TBY

U S a� ) RRBYOR[

V �] k+ TBRY

W 	]�] SBX
/( TBRE S
a� �] RBSV

X Ü k]�] RWBT
Ü k]�] RYBRY

R a� •)^˛]�] œ] ZBWOS[ RYZU



� ]� g]�] k� -ˇ]`�] Ÿ+ 0� œ+ �]] �] gt� E
+]�] t]^� � Ÿ] � a]& � ]� g]�] k� -ˇ]`�] �]+™D R

SR ^˙]�] k� ı]]�] � ]� g]�] �]+™ n+E 0�] k�
^�]4 � Ÿ] 0�+™ k� ˙ n]�]] �]�]]E /�] k� �]]]˙ g]&
^� � Ÿ] ı])� k]�]) k� �]]�]� k] ^�]�]] � ]� g]�] � ]
�]+™ gt+ �]_�� �]�]`+ k� � ]� g]�] k�
-ˇ]`�] gt+ S ˝]]^� � Ÿ] 0� œ+ �]] �] gt� ^˙]�] k�
ı]]�] � ]� g]�] �]+™ n+D SS � Ÿ] � �]ä] k]) œ] k�
^�]4 � �]ä] k]) �]�]] ˝]]^� � �]ä] k]) œ] � k]
�]] �] gt� D T � Ÿ] �]�] ^� ��] k� �] k]�] œ] k�
^�]4 �]�] a� ! �]�]] ˝]]^� � Ÿ] +) � a]�]^� �]
˝])` k� � k] a� ! �] k]�] œ] � ] 0Ã]) � )] �] gt� D
ST � Ÿ] �]�] a� ! � a]�]�]�])` � ` �]]^˝])
� )˝]] gt+ ˝]]^� �]+ �]�]) � Ÿ] g&�]) œ] � k]
� a]�]] �] gt� D U

SU ��]] ˝ a]�] �]+™ ˙]]�]˝ k] ^� & n]å
� œ] ^+��]] � k]� k]]]� k] �]�]` & n]å˝ k] Ÿ+E �]�])
/�]]�] 4� +` � k] ^�]�]˝]] n+H /�] ˝])+
� k] & n]å k] ^� ˝ a]�] /�]]�] ˙]`˝] �]� k]D V

SV Ü]^˝]�] k]^�]˝]] � œ] ^+��]] � k]� k]]]�]]� +)
�]]˝] � œ] � o]�]�] �])˝]˝]] n+D � k]�]� E  k] 4�
k4�]] ˝]]˙] ı]]� k] k� ^�]4 �]+ �]�] � )˝ k]
Ÿ+ ˙] k] �]]�] + k] �]� ˝]] n+E W �]�]) +�] 0�]

˝]]˙] k� ^�]4 � )˝ k] Ÿ+ ˙] k] � �]` �]]�] �]+™
+ k]�]]D X SW /�]^�]4 � Ÿ] o-ˇ]]ˇ ao]ˇ] �]+ t]O
]+ t] �]+™ & n]å˝]]E Y � Ÿ] /�] ˝])+ � a]� k�
�]+™ ˘]�]]˝]] �]]�] k] +]] � k] ı]`" )+] gt+D
SX �]_�� � Ÿ] -ı]� k] �])`) � k] �]])˝]]O
g� "˝]]� gt+ Z - n]) 0� k] 4� &]�] �]�]]� )

� ]� g] � œ] )�]˝]] gt+ ˝]]^� g&�]) œ] � k] Ü]˘]])
� )� k] k� �]]& � Ÿ] � a]& ^� �]` ]˙]+ � k]
-�] k]��] �] #+ tÎ D

R[ �]]/�] k]E � Ÿ] ˘]]+˝]] gt+ ^� ˝ a]�] �]+
�]]˝] ˙]]�] �] k] ^� +�]] k) �]�]`

�]]ı]O&]&] �]]&�] k� �]`˘ k] ˛ k] R[ - n])  k]
�]�]` �]� ao]&) � œ] � k] + k]� ) � a]ä] k)D RR

ZBSV � �]] r+) ^�]�]]å`Ds ZBSX � �]]
r�]ä]] k&˝]]C �]�˝]` �])˝]˝]]Ds

S ˙]�]  k] �]]&�] k� �]`˘ k] ˛ k] - n]) �]� ao]O
&) � œ] � k] + k]� ) � a]ä] k) ˝] k] 0�+ œ]� k]
� g]�]] � œ] �]ı]^˝]��]] ^�]�]]D T �]�]� k] ı])O
� k]�]) � k] ^�]�]� k]]]�]] 4� +` �]]�]]
�]]�]] R U - n]) ı])� k]�]) � k] ^�]�]� k]O
]]�]] 4� +` ı]]�]` ı]`�]]D S /�]^�]4 ^�
 k] ı])� k]�]) � ` 0�] ˘]¸]�] � k] ı]`�]]
� )˝ k] ˛ k]E ˙] k] 0�] k� �]]˛]O�]]˛] ˘]�]˝]`
˛]` - n]) 0�] ˘]¸]�] � ] �]˝]�]�] �]�]`+
˛]]D� T V ^( ) �]`E ı])� k]�]) 0�]� œ] � k]
ä�]]&]˝]) �] k]�] œ] � k] � a]�] �]+™ ˛]] /�]^�]4
 k] ]`)]� k] � œ] �]]) $]� k] �]4D U

W � k] �]]˝ œ] +�]] k) ^�]4 �]�]� �]�]™ ^�
+�] k4� k] o/�]]�] �] + œ] ˙] k] � a])` �]]˝] œ]
� ` �]]^+�] )�]˝ k] Ÿ+E ˙ n]�]` 0�]� œ] ˛]`D V

X �] +` +�] � g]—˝]ı g]˙]] � )� k]]]� k] �]� œ]E
˙ n]� k] 0�]� œ] � k] a� ! � k] � ` ˛]`E # `�
˙ n]�]] ^�]�]] n+E r�] k]�] œ] � k] � n]#� ) �]]�]]O
ı]`�]]D ^( )  k] 0#� ) �] n]˙]O�]�˝]` � )� k]
�]� k]Ds W Y �] +` +�] �]]˙]]�]ä] �] n]�]O
� o]� o]ˇ]� )�]� k] � ] ı]]ı] � œ) ˙ n]� k] 0�]� œ] � k]
a� ! � k] ^� �]] ˛]] - n]) 4� +` ^&�] � œ]

0�]� œ] � k] STE[[[ �]] k) �]4D X Z �] +`
+�] �]+ k]]]� � ` ı])`�]] � œ]E Y ˙ n]� k] 0�]� œ] � k]
a� ! � k] 0�]� ` ı])`�]] �]` - n]) �] t]ı] œ] k�

$�]� k] � k] �]) �]4D Z R[ �] +` +�] a� åO
a� å]� k]]]� k] �]� œ]E # `� ˙ n]� k] 0�]� œ] � k] a� !
a� å a� å]˝ k] ˛ k] R[ - n]) �]]�] � )� k]]]� k] k�

+]˛] œ] �]] k) �]4D RR RR -�] � k] �]]˝ œ] ˙] k]
0�] ı]) �]`˝]™E +�]] k) ^�]4 ^�]�]]�] Ÿ+ - n])
+�]])` ˘ k]˝]]]�]` k� ^�]4 ^�]�]` �]�]` ˛]™ RS

˙] k] a&^�]�]] � ` �]]�˛]]- œ] k� -]^�])`
]�˝] � œ] ˙]` ) k+ Ÿ+D

RS /�]^�]4 ˙] k] �] k]˘]˝]] n+ ^� ]+
�]ä]� g]˝]` � k] �]å] n+E ]+ �]�])&]) ) k+
^� � +™ ^�]) �] ı] kåD RT RT ˝ a]�] ı])

R[BU � �]] r�]+ ˘]¸]�] �]�]`+ ˛]]Ds R[BY
��]�&]�]�]` k&� œ]D R[BZ �-^˝]y � V k&� œ]D

-ˇ�]y Z
R Ü k]�] SRBSUE SW

S � g]+ RTBTU
	]�] WBS

T ) k]�] RUBR
) k]�] RVBR
S a� ) RRBSZ

U Ü k]�] RZBSW
R^˛] SBY

V �]˝] R[BSS
^( �] TBRU
S˝]` UBXE Y

W S˝]` SBV

X �]] g� RBRS

Y 	]�] SBS
^( �] SBRW
/ì] RSBR

Z ) k]�] YBRT
a� �] TBV

�������������������

-ˇ�]y R[
R[ ^�]	 “] RTBSR

RR ^�]	 “] RUBSRE
SS

�������������������

g&�])] � q]�]y
R ^�]	 “] RWBRUE

RV

S ^�]	 “] RXBW

T ^	] S[BRR
� g]+ UBR[E SV

U ^	] RUBSZ
^	] RUBTV

V ^	] RRBUE TU

W ^�]	 “] TSBUE W

X ^	] SVBRE Z

Y ��] WBRW

Z ^	] SRBVE W
�]˝] UBX

R[ ^	] RUBS

RR ^	] RUBTWE TX

RS ) k]�] RVBU

RT �]`˝] SYBRU
� g]� SSBTTE
TU
	]�] WBR

RYZV R a� •)^˛]�] œ] ZBSRQR[BRT



k4�]` � k] “/ -�] k]�]` ı])`�]] �]+™ -]�]` ˙] k]
g&�] k) o/�]]�] œ] ı]) �] -]�]` + k]D R �]�])

ı])� k]�]) ^]�]]�]�] k]��] n+ - n]) ]+ ˝ a]� œ+
k4�]` ^� �]` �]` ı])`�]] � œ] �]+™ ı]å� k] k&�]]

˙] k] ˝ a]�+])` �])&]�˝] k� �]]+) + k]E S �]�])
ı])`�]] k� �]]˛]O�]]˛] ]+ 0�]� k] ^�]� �]� k]
� ] )]�˝]] �]` ^�]� ]� k]�]] ˝]]^� ˝ a]�] /� k]
�]+ �]� k]D T

RU /�]^�]4 ı�]] k) & k]�˝] k]E � g]—˝]ı g]˙]] � k]
g&) �]]�] k]D U RV � Ÿ] ˝ a]� œ+ ı n]�]` �]�]	]

)�]� k]]]� k] ˙]]�]� ) ˝ a]�]� k] �]]˝] � )˝]] gt+D
˝ a]�] � a]& n( �]�]] � ) k] ^� � Ÿ] ˙] k] � + )+]
gt+ ]+ �]+` n+ �]] �]�]˝]D RW ˇ]��]]]&

� ] ]+ ı�]]�]]E ^˙]�] k� ^�]4 +�] Ü]]˛ “]�]] � œ]
ˇ]��]]]& k&˝ k] Ÿ+E ��]] ]+ �]�]`+ k� � g]�] � œ]
4� ^+�� k]&])` �]+™H V ˙] k] ) k]"` +�]
˝] k]å˝ k] Ÿ+E ��]] ]+ �]�]`+ k� �])`) � œ] 4�
^+�� k]&])` �]+™H W RX ) k]"` 4� n+ - n])
+�] �] a+˝]O� k] + k]� ) �]` 4� +` �])`) Ÿ+ X

/�]^�]4 ^� +�] �]�] 0�] 4� ) k]"` � œ] � k]
�]]˝ k] Ÿ+D

RY ı n]&]/�]` /�])]4^�]�] œ] � ` �]]˝]
�] k]D ˙] k] �]^�]&]�] œ] � œ] � k] �]]˝ k] Ÿ+ ��]]  k]
 k]&` k� �]]˛] ^+�� k]&]) �]+™H Y RZ ˝] k]
��]] � k] k) � +� k] � ] �]+ �]˝]�]�] n+ ^�
� g]—˝] �]] � g]—˝] k� -]� k] ˘]æ]�]] �]^�]O
&]�] �]]�]� k] )�]˝]] n+H S[ �]+™D �]_��
� Ÿ] �]+ � + )+] gt+ ^� g&�] k) )]
 �" ˙] k] �]^�]
˘]æ]˝ k] Ÿ+  k] ı])� k]�]) k� ^�]4 �]+™ �]_��
a&
" �]� “] g&˝] œ] k� ^�]4 �]^�] ˘]æ]˝ k] Ÿ+ Z

- n]) � Ÿ] �]+™ ˘]]+˝]] ^� ˝ a]�] a&
" �]� “] g&˝] œ]
k� �]]˛] ^+�� k]&]) �]�] k]D R[ SR ˝ a]�] k4�]]

�]+™ � ) �]� ˝ k] ^� �]+ k]]]� k� ı�]]� k] � k]
ı]`- k] - n]) a&
" �]� “] g&˝] œ] k� ı�]]� k] � k] �]`
ı]`- k]D ˝ a]�] k4�]] �]+™ � ) �]� ˝ k] ^�
r�]+ k]]]� � ` � k]ä]s � k] �]]- k] RR - n]) a&
"
�]� “] g&˝] œ] � ` � k]ä] � k] �]` �]]- k]D SS �]]

R[BSRE SSE SW �-^˝]y � V k&� œ]D

r��]] +�] �]+ k]]]� � k] ˙]�]�] ^&�]] ) k+
Ÿ+sH R ��]] +�] 0�]� k] ä�]]&] ˝]]� ˝]O

]) Ÿ+H
ST �]�] �]]˝ œ] ˙]]�]ä] ˝] k] Ÿ+E� �]�]) �]�]

�]]˝ œ] ( ]�] k&� o]& �]+™D �]�] �]]˝ œ] ˙]]�]ä] ˝] k]
Ÿ+E �]�]) �]�] �]]˝ œ] + n]�]�]] �]+™ �]æ]˝]™D S

SU +) � k] “/ -ı]� k] ( ]�] k& � ` �]+™ �]_��
g&�] k) k� ( ]�] k& � ` �] k]˘]˝]] ) k+D T

SV �] k]�˝]O�]]ä]]) � œ] ˙] k] a� ! ^�]� ˝]]
n+ ]+ �]]- k] - n]) -ı]� k] ä]�]`) � ` ]˙]+

� k] � k] “/ ı g]!˝]]! �]˝] � ) k]D SW /�]^�]4
^� rˇ])˝]` - n]) 0�]� ` +) ˘]`ä] �]+ k]]]�
� ` n+Ds U SX -�]) � k] “/ -^]�]]�]`
˝ a]� œ+ &]]˝] ı]) � a]�]]4 - n]) ˝ a]�] ˙]]�]]
˘]]+ k]E ˝] k] ˙] k] a� ! ˝ a]�+] k) �]]�]� k] )�]]
˙]]4 0� k] �]]- k] - n]) -ı]� k] ä]�]`) � `
]˙]+ � k] � k] “/ ı g]!˝]]! �]˝] � ) k]D
SY � k]^� �] -�]) � k] “/ ˝ a]�]� k] � +˝]] n+E
r�]+ �]^�]&]�] � œ] � k] n+Es ˝] k] 0�] k�
�]˝]]� k] � ` ]˙]+ � k] - n]) ä]�]`) � ` ]˙]+
� k] �]˝] �]]�]]D V SZ ä]�]`) � k] � k])] �]˝]O
�]�] n+ 0�] g&�] k) � ] ä]�]`)E �] ^�
˝ a]�+])] ä]�]`)D � Ÿ] -ı]�]` /�] -]ä]]&`
� ] /�˝ k]�]]�] �]+™ � )�]] ˘]]+˝]] ˝]]^�
g&�] k) � ] ä]�]`) � a]	 k] & k]
]` �] #+)]4D W

T[ �]� k] +` � Ÿ] Ü]]˛ “]�]] � œ] ˇ]��]]]& k&� )
0� k] �]] t1 E ^( ) �]` �]+ k&�]˝ k] a+4 ^�
� k] “/ � a]	 k] �]�]˝] #+)] )+] n+ ��]] � k])]
�]]�]] �]+` + k]�]]H X

TR /�]^�]4 ˘]] k+ ˝ a]�] �]]- k] �]] ı]`- k]
�]] � k] “/ - n]) � ]�] � ) k]E �]�] a� ! ı])O
� k]�]) � ` �]^+�]] k� ^�]4 � ) k]D Y

TS ˝ a]�] �] g+^&�] œ] - n]) � g]�]]^�]�] œ] k� ^�]4E
�]]˛] +` ı])� k]�]) � ` � o]$�]` k� ^�]4
^]�]]�] � k] ^�])� k] � ` ]˙]+ �]˝] �]�] k]E Z

TT # `� ˙ n]� k] � Ÿ] �]` �]�] �]]˝] œ] � œ] �]�]

R[BST � �]] r�]�] �]]˝] œ] � ` � a]� k] /˙]]O
ä]˝] n+Ds

-ˇ�]y R[
R Rı]˝] VBYE Z

S � g]� SSBTRE
TS
Sı]˝] SBZ

T �]�] U[BSZ
^( �] UBRT

U ��] UBSVE SW
S a� ) WBRX
R� g]+ VBSR

V �]˝] SWBSXE SY

W �]˝] SWBSW
� g]� SSBRZ
R a� ) RSBRY

X ) k]�] RSBV

Y � n]�] XBRV

Z ��] TSBRX

R[ �] g+ W

RR �] k+ URBSS
�]�]] RBRS

�������������������

g&�])] � q]�]y
R ^�]	 “] TUBRU

��] TSBSR

S ) k]�] RUBRZ
) k]�] RVBS

T R a� ) R[BTSE
TT
R a� ) RTBUE V
^( �] SBU

U 
]˙] SUBR
R˝]` UBU

V R a� ) YBXE R[

W ) k]�] RUBRVE RW
R a� ) YBRS

X ) k]�] RUBW
R˝]` UBT

Y �]˝] VBRW
a� �] TBRX

Z ) k]�] RUBRT
R a� ) YBRT
S a� ) WBT

R a� •)^˛]�] œ] R[BRUOTT RYZW



�] k]�] œ] � k] � a]�] � )� k] � ` � k]^�]�] � ) )+]
gt+ - n]) -ı]� k] ( ]�] k& � ` �]+™E R �]_��

�] a+˝] œ] k� ( ]�] k& � ` �] k]˙] � œ] )+˝]] gt+
˝]]^�  k] 0Ã]) ı]] �] œ� D S

RR � k])` ^�]�]]�] ı]) ˘]�] k]E # `�
˙ n]� k] � Ÿ] �]�]`+ � ` ^�]�]]�] ı])

˘]�]˝]] gt+D T

S � Ÿ] ˝ a]�+])` ˝]])`( � )˝]] gt+ ��] œ]^�
˝ a]�] �]�] �]]˝] œ] � œ] � a]	 k] �]]& � )˝ k] + k] - n])
˙] k] ^+&]�]˝ œ]� � Ÿ]� k] ˝ a]� œ+ &` ˛]™E 0� œ+ ˝ a]�]
�]�˝]` � k] �]]�]˝ k] + k]D T �]�]) � Ÿ] ˘]]+˝]]
gt+ ^� ˝ a]�] ˙]]�] �] k] ^� +) -]&�]`

� ] ^�]) �]�]`+ n+ U - n]) - n])˝] � ] ^�])
-]&�]` n+ V - n]) �]�]`+ � ] ^�]) ı])� k]�])
n+D W U +) -]&�]` ˙] k] -ı]�]] ^�])

%� � ) Ü]]˛ “]�]] �]] �]^]
�]]]�]` � )˝]] n+E
]+ -ı]� k] ^�]) � ] -ı]�]]�] � )˝]] n+D
V �]�]) +) - n])˝] ˙] k] ^�]�]] ^�]) % k�
Ü]]˛ “]�]] �]] �]^]
�]]]�]` � )˝]` n+E X ]+
-ı]� k] ^�]) � ] -ı]�]]�] � )˝]` n+E ��] œ]^�
]+ 0�] - n])˝] ˙ n]�]` + k]�]` ^˙]�]� ] ^�])
� at]å]�]] �]�]] + k]D W /�]^�]4 ^� -�])
4� - n])˝] -ı]�]] ^�]) �]+™ %� ˝]`E ˝] k]
]+ -ı]� k] �]]�] � "]] � k]D � k]^� �] -�])
4� - n])˝] k� ^�]4 �]]�] � "]]�]] �]] ^�])
� at]å]�]] �]� “]�]]� �]]˝] n+E ˝] k] 0� k] -ı]�]]
^�]) %� �]] ˘]]^+4D

X 4� -]&�]` � k] -ı]�]] ^�]) �]+™
%� �]] ˘]]^+4E ��] œ]^� ]+ ı])� k]�]) � `
!^] Y - n]) 0�]� ` �]^+�]] n+D � k]^� �]
- n])˝]E -]&�]` � ` �]^+�]] n+D Y /�]O
^�]4 ^� -]&�]` - n])˝] � k] �]+™ ^�]� �]]E
�]_�� - n])˝] -]&�]` � k] ^�]� �]` n+D Z

Z �]]˛] +`E -]&�]` � k] - n])˝] k� ^�]4
�]+™E �]_�� - n])˝] � k] -]&�]` k� ^�]4
�]�]]�]] �]�]] ˛]]D R[ R[ /�]^�]4 �]� “]O
g&˝] œ] � ` ]˙]+ � k] 4� - n])˝] � k] ˘]]^+4

RRBS � �]] r&�˝ g])Ds

^� ]+ -ı]� k] ^�]) ı]) -ˇ]`�]˝]] � `
^�]�]]�]` )� k]D R

RR ^( ) �]`E Ü]� a] k� o/˝]ä]]�] � œ] �]
- n])˝] -]&�]` k� ^�]�]] n+E �] -]&�]`
- n])˝] k� ^�]�]]D RS /�]^�]4 ^� ˙ n]� k]
- n])˝] -]&�]` � k] ^�]� �]` n+E S  n]� k]
+` -]&�]` - n])˝] k� ä]^)4 -]�]] n+E
� k]^� �] �]�] a� ! ı])� k]�]) � k] ^�]� �]] n+D T

RT ˝ a]�] � a]& +` n( �]�]] � ) k]B ��]] �]+
�]+` n+ ^� 4� - n])˝] ^�]�]] ^�]) % k�
ı])� k]�]) � k] Ü]]˛ “]�]] � k)H RU ��]] �]+
�]]�]]^]� �]+™ ^� -�]) 4� -]&�]` k�
�]]�] � o]� k] + œ] ˝] k] �]+ 0�] k� ^�]4 -ı]�]]�]
� ` �]]˝] + k]˝]` n+H RV � k]^� �] -�])
4� - n])˝] k� �]]�] � o]� k] + œ]E ˝] k] � k] 0�]� `
�] k]�]] Ÿ+H ��] œ]^� 0� k] - k]æ�]` k� �]˙]]�]
0�] k� �]]�] ^&4 �]4 Ÿ+D RW � k]^� �]
-�]) � k] “/ ^� �]` g&�] k) &�˝ g]) � k] �]]�]� k]
k� ^�]4 �]+�] � k)E ˝] k] ]+ ˙]]�] � k] ^�

+�]] k) �]`˘] - n]) ı])� k]�]) � ` � o]$^�]�] œ]
k� �]`˘] � k] “/ - n]) &�˝ g]) �]+™D
RX �]�]) � k] ^+&]�]˝ œ] k&˝ k] ]�˝]E � Ÿ]

˝ a]�+])` ˝]])`( �]+™ � )˝]] ��] œ]^� ˙]�]
˝ a]�] /� ¹] + k]˝ k] + k]E ˝] k] �]�]] + k]� k] � k] ä�]]&]
� a])] + k]˝]] n+D RY �]�]� k] ı]+� k] ˝] k] � k] k)
� a]�]� k] � œ] -]�]] n+ ^� ˙]�] ˝ a]�] � o]$�]` � œ]
/� ¹] + k]˝ k] + k]E ˝] k] ˝ a]�+] k) �]`˘] g( " + k]˝]`
n+ - n]) a� ! +& ˝]� � Ÿ] /�] �]]˝] ı])

�]� `�] �]` � )˝]] gt+D RZ ˝ a]�+] k) �]`˘]
� a]" �]` ä]Î ) + œ]� k] U - n]) /�]� k] ˝ a]�+] k)
�]`˘]  k] �] k]�] �]` �]]( �]ä]) -] t4� k] ^˙]�]
ı]) ı])� k]�]) � ` � o]ä g])` n+D

S[ ˙]�] ˝ a]�] Ü]� a] k� � o]ˇ�]]O�] k]˙] k�
^�]4 4� ˙]�]+ /� ¹] + k]˝ k] + k]E ˝] k]
-�]�] � œ] ˝ a]�] �] k]˙] �]]� k] k� ^�]4 /� ¹]
�]+™ + k]˝ k]D V SR ��] œ]^� Ü]� a] k� � o]ˇ�]]O
�] k]˙] � k] ı]+� k] ˝ a]�]� œ] � k] a� ! �] k]�] �]]�]
� ] �]]�]] �]] ˘ a] k� + k]˝ k] Ÿ+E /�]^�]4 � k] “/

-ˇ�]y R[
R ) k]�] RVBS

^( �] SBU

S R a� ) ZBSS

�������������������

-ˇ�]y RR
T ^( �] TBRX

S^˛] TBZ

U ) k]�] RUBZ
/( UBRV
a� �] SBR[

V /( VBST
Rı]˝] TBR

W R a� ) RVBSXE
SY

X �] k]4 SBSY
Ü k]�] SRBYE Z

Y 0˝] RBSX

Z 0˝] SBSSE ST

R[ 0˝] SBRY

�������������������

g&�])] � q]�]y
R R a� ) UBZ

S 0˝] SBSRE SS

T R a� ) YBW

U Ü k]�] S[BSZE T[
R a� ) RBRS
R˝]` UBR
Sı]˝] SBR

V � g]� SSBRZE
S[

RYZX R a� •)^˛]�] œ] RRBROSR



� g]�]] + k]˝]] n+ ˝] k] � k] “/ ı]`� ) ˇ a]¢] + k]˝]]
n+D SS ��]] �]]� k]Oı]`� k] k� ^�]4 ˝ a]�+] k)

�]) �]+™ Ÿ+H �]] ��]] ˝ a]�] ı])� k]�]) � `
� o]$�]` � k] ˝ a]˘! �]�]	]˝ k] + k] - n]) ^˙]�] k�
ı]]�] a� ! �]+™ 0� œ+ �]˜�]&] � )˝ k] + k]H � Ÿ]
˝ a]�]� k] ��]] � gt+H ��]] � Ÿ] ˝ a]�+])` ˝]])`(
� tÎ H � Ÿ] /�] �]]˝] � œ] ˝ a]�+])` ˝]])`( �]+™
� )˝]]D

ST ˙] k] �]]˝] Ü]� a] � k] � a]	 k] �]˝]]�]` ˛]`E
]+` � Ÿ]� k] ˝ a]� œ+ ^�]�]]�]` ˛]` ^� ^˙]�] )]˝] R

Ü]� a] �]`� a] k� �]]˛] ^]�]]�]�]]˝] � ) k� 0� k]
ı]� å]]�]] ˙]]� k]]]�]] ˛]]E 0�]� k] 4� ) k]"`
�]` SU - n]) Ü]]˛ “]�]] � œ] ˇ]��]]]& k&� k] k�
�]]&E 0� k] ˝] k]å] - n]) � +]E r�]+ � k] k)
�])`) � ` ^�]�]]�]` n+E S ˙] k] ˝ a]�+])` �]]^˝])
^&�]] ˙]]�]] n+D � k])` �]]& � œ] k4�]] +` ^� �]]
� )�]]Ds T SV ˙]�]  k] �]]�] � ] �]]�]]
�]] ˘ a] k� ˝] k] 0�]� k] ı�]]�]] �]` ^�]�]] U - n])
� +]E r�]+ ı�]]�]] 0�] �]4 � )]) � `
^�]�]]�]` n+ V ^˙]� k] � k] k) � g]�] � k] ı]�� ] ^� �]]
˙]]4�]]D W ˙]�] � �]` ˝ a]�] /� k] ı]`˝ k] + k]
˝] k] � k])` �]]& � œ] k4�]] � ) k]Ds X SW ˙]�]
� �]` ˝ a]�] �]+ ) k]"` �]]˝ k] + k] - n]) �]+
ı�]]�]] ı]`˝ k] + k]E ˝] k] ˝ a]�] 0�]� ` �] n]˝] � ]
k4�]]�] � )˝ k] + k] - n]) k4�]] ˝ a]�] Ü]� a] k�

-]� k] ˝]� � )˝ k] )+ k]� k]D
SX /�]^�]4 +) � k] “/ ˙] k] -�] k]��]

&�]] � œ] ) k]"` �]]˝]] �]] Ü]� a] k� ı�]]� k] � œ]
� k] ı]`˝]] n+E ]+ Ü]� a] k� �])`) - n])
� g]�] k� �]]�]� k] � œ] & k]
]` #+ k)�]]D SY 4�
-]&�]` ı]+� k] -ı]�]` ˙] t]˘] � k) ^� ]+ /�]
�]]�]� n+ �]] �]+™E Y /�] k� �]]& +` ]+
) k]"` � œ] � k] �]]4 - n]) ı�]]� k] � œ] � k] ı]`4D
SZ /�]^�]4 ^� ˙] k] Ü]� a] k� �])`) k�
�]]�]� k] �]�]	 k] ^�]�]] �]]˝]] - n]) ı]`˝]] n+E
]+ � a]& ı]) �]ä]] �]]˝]] n+D T[ /�]`O
^�]4 ˝ a]�+] k) �]`˘] �] a+˝]O� k] �] k]�] � �]O
ä] k]) - n]) �]`�]]) Ÿ+ - n]) � “/ �] n]˝] � ` �]™&

�] k] ) k+ Ÿ+D� R TR � k]^� �] -�]) +�] � a]&
� ` ˙] t]˘] � œ) ^� +�] -�]�] � œ] ��]] Ÿ+E ˝] k]
+�] & k]
]` �]+™ #+ œ)� k]D TS - n]) ˙]�] +�]
& k]
]` #+)˝ k] Ÿ+E ˝] k] �]+ k]]]� +� œ] � a]ˇ]])O
˝]] n+ S ˝]]^� +�] a&^�]�]] k� �]]˛] �]ä]]
�] ı]] t4D T TT /�]^�]4 � k] k) �]]/�] k]E ˙]�]
˝ a]�] /� k] �]]� k] k� ^�]4 /� ¹] + k]˝ k] + k]E ˝] k]
4� O g&�] k) � ] o/˝]ä]]) � ) k]D TU -�])
� k] “/ � g]�]] n+E ˝] k] ]+ �]) ı]) �]]4 ˝]]^�
˝ a]�+])] /� ¹] + k]�]] �]ä]] � ] � ])�] �]
�]� k]D U �]]� ` �]]˝ œ] ˙]�] � Ÿ] ]+ t] -] t1 �]] ˝]�]
� a]ˇ]] tÎ �]]D

RS -�] �]]/�] k]E � Ÿ] ˘]]+˝]] gt+ ^� ˝ a]� œ+
ı]^]¾] �]_�˝] � k] ^�]�]� k]]]� k] ])O

&]�] œ] V k� �]] k) � œ] -˘!` ˝])+ �]]� g]�] + k]D
S ˝ a]�] ˙]]�]˝ k] + k] ^� ˙]�] ˝ a]�] /�] a&^�]�]]
k� ˛ k]E� ˝] k] ˝ a]� œ+ � a]�])]+ ^� �]] �]�]] ˛]]

- n]) � gt]�]` � g]—˝]�] œ] � ` ı g]˙]] � )� k] k� ^�]4
�]+� ]�]] �]�]] ˛]] W - n])  k] ˝ a]� œ+ ˙]+ t] ˘]] k+
]+ t] � k] ˙]]˝]` ˛]™D T � Ÿ] ˘]]+˝]] gt+ ^�
˝ a]�] �]+ ˙]]�] �] k] ^� ˙]�] � k] “/ ı])� k]�])
� ` ı]^]¾] �]_�˝] � k] 0�]])] ˙]]˝]] n+E ˝] k]
]+ �]+ �]+™ � +˝]]E r�]`� a] �]]^ı]˝] n+Is
- n]) �] +` � k] “/ ı]^]¾] �]_�˝] k� ^�]�]] �]+
� + �]� ˝]] n+E r�]`� a] Ü]� a] n+Is X

U ])&]�] ˝] k] -�]�]O-�]�] ˝])+ k�
Ÿ+E �]�]) ı]^]¾] �]_�˝] 4� +` n+D Y

V � k]]] t4 -�]�]O-�]�] ˝])+ � ` Ÿ+E Z

^( ) �]` Ü]� a] 4� +` n+D W - n]) ˙] k]
� ]�] + k] ) k+ Ÿ+  k] -�]�]O-�]�] ˝])+ k� Ÿ+E
^( ) �]` ı])� k]�]) 4� +` n+ ˙] k] �]�] �] k]�] œ]
� k] � k] � ]�] � )]]˝]] n+D R[ X �]�]) +)
^� �]` � œ] ^˙]�] ˝])+ ı]^]¾] �]_�˝] � ]�]
� )˝]` a+ “/ ^&�]]�]` k&˝]` n+E 0�]� ] �]� �]&

RRBT[ �ä]]^+) n+ ^� �]+ t] �]˝]]�]] ˙]] )+]
n+ ^� ı])� k]��]) k� �]]˛] 0�]� ] ^)�˝]] g""

˘ a]� ] ˛]]D RRBTS �-^˝]y � V k&� œ]D RSBS
� �]]�]` -^�]��]]�]`D

-ˇ�]y RR
R �]˝] SWBS[

� g]� SSBRU

S �]˝] SWBSW
�]) RUBSS
) k]�] XBU
R a� ) R[BRX

T � g]� SSBRZ

U �]˝] SWBSX
�]) RUBST
R a� ) R[BRW

V ^�]� “] TRBTR
/ì] YBY
/ì] ZBRV

W � g]� SSBS[
/ì] ZBRTE RU
Rı]˝] RBRYE RZ

X ^�]	 “] RSBRU

Y S a� ) RTBV

�������������������

g&�])] � q]�]y
R R^˛] VBW

S /ì] RSBV

T Sı]˝] SBS[
Sı]˝] TBX

U R a� ) RRBSZ

�������������������

-ˇ�]y RS
V R a� ) RUBR

W 
]˙] RRVBV
+�] SBRY
R a� ) YBU
	]�] UBY
R^˛] RBZ

X R� g]+ UBSE T

Y /( UBU

Z /( UBRR

R[ Rı]˝] UBRR

R a� •)^˛]�] œ] RRBSSQRSBX RYZY



�]�]� k] ( ]�]&] ı] at+˘]]�]] n+D R Y ˙ n]� k]E
^� �]` � k] ı]^]¾] �]_�˝] k� ä]^)4 � a]^Ã
� ` �]]˝ œ]� �] k]�]� k] � ] ])&]�] ^�]�]] n+E
˝] k] g&�] k) � k] 0�]` �]_�˝] � k] �]]�] � `
�]]˝ œ] �] k]�]� k] � ]E Z ^� �]` � k] 0�]`
�]_�˝] � k] ^]�]]�] � ] ])&]�] ^�]�]] n+E S

^� �]` � k] 0�]` �]_�˝] � k] ˘ o]�]] � )� k] � ]E T

R[ ^� �]` � k] �]_�˝]�]]�]` � ]�] � )� k]
� ]E U ^� �]` � k] �]^]
�]]]�]` � )� k] � ]E
^� �]` � k] Ü k]^)˝] ]˘]�] œ] � k] ı])�]� k] � ]E V

^� �]` � k] -�]�]O-�]�] �]]
]]� �] k]�]� k]
� ] W - n]) ^� �]` � k] �]]
]]- œ] � ] -� a]]]&
� ) k� �]�]	]]� k]� � ] ])&]�] ^�]�]] n+D X

RR �]�]) � k] �]] k) � ]�] ]+` 4� ı]^]¾]
�]_�˝] � )˝]` n+ - n]) + k)� � k] ˙] k] ])&]�]
k&�]] ˘]]+˝]` n+ ]+ k&˝]` n+D
RS /�]^�]4 ^� ˙ n]� k] �])`) 4� + k]˝]]

n+ �]�]) 0�] k� � “/ o-�] + k]˝ k] Ÿ+ - n]) �])`)
k� o-�] ˘]] k+ �] a+˝]O� k] + œ]E ^( ) �]` �]�]

^�]�]� ) 4� +` �])`) Ÿ+E Y  n]� k] +` �]�]`+
�]` n+D RT ˘]] k+ �] g+&` + k] �]] � g]�]]�]`E
˘]] k+ � a]�]]�] + k] �]] -]ä]]&E +�] �]�]� k] 4�
�])`) �]�]� k] k� ^�]4 4� +` ı]^]¾] �]_�˝]
� k] �]ı]^˝]��]] ^�]�]] n+ - n]) +�] �]�]` � k]
4� +` ı]^]¾] �]_�˝] &` �]�]`D

RU ]]� “/E �])`) 4� o-�] � k] �]+™
�]_�� � “/ o-�] œ] � k] ^�]�]� ) �]�]˝]] n+D Z

RV -�]) ı] t]] � k+E r� Ÿ] +]˛] �]+™ gt+ /�]O
^�]4 � Ÿ] �])`) � ] ^+��]] �]+™Es ˝] k] ��]]
]+ /�] ]˙]+ � k] �])`) � ] ^+��]]
�]+™ n+H RW - n]) -�]) � ]�] � k+E
r� Ÿ] - t]�] �]+™ gt+ /�]^�]4 � Ÿ] �])`) � ]
^+��]] �]+™Es ˝] k] ��]] ]+ /�] ]˙]+ � k]
�])`) � ] ^+��]] �]+™H RX -�]) �]])]
�])`) - t]�] + k]˝]]E ˝] k] +�] n� � k] � a]�] ı]]˝ k]H
-�]) �]])] �])`) � ]�] + k]˝]]E ˝] k] +�] n� � k]

RSBY � �]] r� ] � o] k&�]Ds RSBR[ � �]]
r g&�])` ä]�]]�]Ds � �]] r-� a]�]]& � )� k]Ds

� gt]�] ı]]˝ k]H RY �]�]) ı])� k]�]) � k] ˙ n]�]]
�]+` �]�]]E 0�]� k] �])`) � œ] +) o-�] � k]
0�]� ` -ı]�]` ˙]�]+ ı]) )�]] n+D

RZ -�])  k] �]�]O k� O�]�] 4� +` o-�]
+ k]˝ k]E ˝] k] ��]] ]+ �])`) + k]˝]]H
S[ �]�]) -�]  k] �] a+˝]O� k] o-�] Ÿ+E ^( )
�]` 4� +` �])`) n+D SR - t]�] +]˛]
� k] �]+™ � + �]� ˝]`E r� a]	 k] ˝ k])` � k] “/
ä]Î )˝] �]+™Es �]] ^�]) ı n]) œ] � k] �]+™
� + �]� ˝]]E r� a]	 k] ˝ a]�+])` � k] “/ ä]Î )˝]
�]+™Ds SS /�] k� �]˙]]�]E �])`) k� ˙] k]

o-�] g&�]) œ] � k] � �]ä] k]) �]�]˝ k] Ÿ+E  k] -�]�]
� œ] �] a+˝] ä]Î )` Ÿ+D ST - n]) �])`) k�
^˙]�] ^+��] œ] � k] +�] � �] -]&) k� �]]�]�
�]�]	]˝ k] Ÿ+E 0�+™ � k] +�] %� � ) ä�]]&]
-]&) k&˝ k] Ÿ+D R /�] ˝])+ �])`) k� +�]] k)
˙] k] ^+�� k] /˝]� k] � ao]&) �]+™ Ÿ+ 0�] k� �]]˛]
+�] �]^)�]] � k] ı k]�] -]˝ k] Ÿ+ SU ˙]�]^�
+�]] k) � ao]&) o-�] œ] � k] k4�]` k&�]�]]�] � `
ä]Î )˝] �]+™ + k]˝]`D ^( ) �]`E ı])� k]�]) � k]
�])`) � ` )˘]�]] /�] ˝])+ � ` n+ ^�
^˙]�] o-�] � k] -]&) � ` � �]` n+ 0� k] - n])
ä�]]&] -]&) ^�]� k] SV ˝]]^� �])`) � œ]
� k] “/ g( " �] + k]E �]_�� /�] k� o-�] 4� O
g&�] k) � ` ^( © � œ)D S SW -�]) 4�
o-�] � k] ˝]� �]`( + k]˝]` n+E ˝] k] �]]� ` �]�]`
o-�] 0�] k� �]]˛] ˝]� �]`( 0# ]˝ k] Ÿ+D T �]]

-�]) 4� o-�] /ää]˝] ı]]˝]] n+E ˝] k] �]]� `
�]�]` o-�] 0�] k� �]]˛] � a]�] + k]˝ k] Ÿ+D U

SX ˝ a]�] �]�]`+ � ] �])`) + k] V - n])
˝ a]�]� œ] � k] + k)� 0�]� ] 4� o-�] n+D W

SY - n]) ı])� k]�]) � k] � o]$�]` � œ] + k)� � k]
0�]� ` -ı]�]` ˙]�]+ &` n+E ı]+� k] Ü k]^
]˝]E X

g&�] k) �]^]
�]]�˝]]E Y ˝]`�] k) ^�]�]� E Z

0�] k� �]]& �]_�˝]�]]�]` � ]�] � )� k]O
]]� k]E R[ ^( ) �]`�]]^)�] œ] � k] # `� � )� k]
� ] ])&]�] )�]� k]]]� k]E RR �]&& k� ^�]4
� k]]] t4 k&� k]]]� k]E �]+` )]+ ^&�]]� k]

-ˇ�]y RS
R R a� ) RUBSW

S R a� ) RTBS

T Ü k]�] TBVOY
Ü k]�] SYBYE Z

U /ì] SBTE U

V R� g]+ UBR

W Ü k]�] R[BUVE UW
R a� ) RUBRY

X R a� ) RUBSW

Y ) k]�] RSBUE V

Z /( UBRW

�������������������

g&�])] � q]�]y
R 0˝] TBXE SR

S ) k]�] RSBR[
	]�] WBS
/( UBSV

T /ì] RTBT

U ) k]�] RSBRV

V /( RBSSE ST

W ) k]�] RSBUE V

X /( SBS[

Y Ü k]�] RTBR

Z /( UBRR

R[ 	]�] TBV

RR Ü k]�] VBRW

RYZZ R a� •)^˛]�] œ] RSBYOSY



R a� •)^˛]�] œ] RSBSZQRUBS RZ[[
� ` � ]^�]�]`�]˝] )�]� k]]]� k] R - n]) -�]�]O
-�]�] �]]
]] �] k]�]� k]]]� k]D S SZ ˝] k] ��]]
�]�]` Ü k]^
]˝] Ÿ+H ��]] �]�]` �]^]
�]]�˝]]
Ÿ+H ��]] �]�]` ^�]�]� Ÿ+H ��]] �]�]`

�]_�˝]�]]�]` � ]�] � )˝ k] Ÿ+H T[ ��]]
�]�] k� ı]]�] �]`�]]^)�] œ] � k] # `� � )� k] � ]
])&]�] n+H ��]] �]�] k� ı]]�] g&�])` �]]
]] t4
�] k]�]� k] � ] ])&]�] n+H T ��]] �]�]` -� a]O
]]& � ) k� �]�]	]]˝ k] Ÿ+H U TR ˝ a]�] ı])O
� k]�]) � k] - n]) �]` �] kåO�] kå ])&]�] ı]]� k]
� ` � k]^�]�]� � )˝ k] )+ k]D V �]�]) -�] � Ÿ]
˝ a]� œ+ �]�]� k] � k]+˝])`�] )]+ ^&�]]˝]] gt+D W

RT -�]) � Ÿ] o/�]]�] œ] - n]) �]� “] g&˝] œ]
� ` �]]
]] t4 �] k]� gt]E �]�]) � a]	]� œ]

ı�]]) �] + k]E ˝] k] � Ÿ] "�]"�]]˝]` � o]"`
�]] 	]�]	]�]]˝]` 	] t]	] gt+D S - n]) -�])
� a]	 k] �]^]
�]]]�]` � )� k] � ] ])&]�] ^�]�]]
n+ - n]) � k] k) ı]]�] �]] k) ı]^]¾] )+��] œ] � `

�]�]	] - n]) �]])] �]]�] n+ X - n]) � a]	]� œ]
/˝]�]] ^]�]]�] n+ ^� � Ÿ] ı]+]å œ] � k] �]`
�]+ t] � k] ]+ t] +"]� �]� ˝]] gt+E � k]^� �]
� a]	]� œ] ı�]]) �]+™ ˝] k] � Ÿ] a� ! �]` �]+™D� Y

T -�]) � Ÿ] -ı]�]` �]])` � o]ı]^¢] g&�]) œ] � k]
^�]�]]� k] k� ^�]4 k& gt& Z - n]) -ı]�]] �])`)
�]^�]&]�] � ) gt& ^� � Ÿ] �]� o]$ � ) �] gt� E
� k]^� �] � a]	]� œ] ı�]]) �] + k] R[ ˝] k] � a]	 k] � k] “/
( ]�]&] �]+™ + k]�]]D

U ı�]]) RR �]ì] )�]˝]] n+ RS - n]) �� ı]]
� )˝]] n+D RT ı�]]) ˙]�]�] �]+™ )�]˝]]E RU

$™� œ] �]+™ �]])˝]]E �]� o]$ � k] �]+™ g( �]˝]]E RV

V �]�]˝]� �]]+]) �]+™ � )˝]]E RW ^�] “(
-ı]� k] ( ]�] k& � ` �]+™ �] k]˘]˝]]E RX �]å�
�]+™ 0# ˝]]D RY �]+ ˘] k]" � � ] ^+�]]�] �]+™
)�]˝]]D RZ W �]+ � a])] “/ � k] � a]�] �]+™

RSBTRC RUBR � �]] r˙] k]�] � k] � k]^�]�]Ds
RTBS � �]] r�]+ t] � k] ^�]� ]�]� ) �]+ t]
�]	]]Ds � �]] r� Ÿ] � k]� ]) gt+Ds RTBV � �]]
r� k]Í �]]Ds � �]] r� a]� �]]�]Ds

+ k]˝]]E R �]_�� �]˘˘]] “/ � k] � a]�]` ı]]˝]] n+D
X �]+ �]�] a� ! �])&]�˝] � ) � k]˝]] n+E S

�]�] �]]˝] œ] ı]) �]� `�] � )˝]] n+E T �]�] �]]˝] œ]
� ` -]�]] )�]˝]] n+E U �]�] a� ! ˇ]`)˙] � k]
�]+ � k]˝]] n+D V

Y ı�]]) � �]` �]+™ ^�]"˝]]D� -�])
�]^]
�]]]�]` k� ])&]�] + œ] ˝] k]  k] ^�]"
˙]] t4� k]E g&�])` �]]
]] t4 �] k]�]� k]� � ] ])&]�]
+ k] ˝] k] ]+ �]˝�] + k] ˙]]4�]]E �]]�] + k] ˝] k]
]+ ^�]" ˙]]4�]] Z /�]^�]4 ^� +�]])]
�]]�] -ˇ g])] n+ W - n]) +�]])` �]^]
�]]]�]`
-ˇ g])` n+D R[ � k]^� �] ˙]�] ]+ ˙] k] ı g])]
n+ -]4�]]E ˝] k] ˙] k] -ˇ g])] n+ ]+ ^�]"

˙]]4�]]D RR ˙]�] � Ÿ] �]˘˘]] ˛]] ˝] k] �]˘˘] œ]
� ` ˝])+ �]]˝] � )˝]] ˛]]E �]˘˘] œ] � ` ˝])+
�] k]˘]˝]] ˛]]E �]˘˘] œ] ˙ n]�]` �]�]	] )�]˝]] ˛]]D
�]�]) -�] � Ÿ] �]å] + k] �]�]] gt+E /�]^�]4
� Ÿ]� k] �]˘]ı]�]] ! k]å ^&�]] n+D RS -�]`
+�] ˇ at]ˇ]�]] -]� ]) k&�]˝ k] Ÿ+E �]]�] k] +�]
4� ˇ]]˝ a] k� -] “/� k] � œ] k&�] ) k+ + œ]E �]�])
0�] ]�˝] -]�]� k]O�]]�]� k] 4� &�] �]]( O
�]]( k&� œ]� k]D -�]` � k] k) ı]]�] -ˇ g])] �]]�]
n+ �]�]) 0�] ]�˝] � k] k) ı]]�] ı g])]� �]]�]

+ k]�]]E # `� ˙ n]� k] ı])� k]�]) � k] k) �]] k) � œ] ı g])`
˝])+ ˙]]�]˝]] n+D RT � k]^� �] ˙] k] ˝]`�]
�]]˝ œ] �]]� ` )+ ˙]] t4�]`E  k] Ÿ+ ^]�]]�]E
-]�]] - n]) ı�]])E �]�]) /�] ˝]`�] œ] � œ] �]�]� k]
�]å] n+ ı�]])D X

RU 4� O g&�] k) � k] ˙]`O˙]]�] � k] ı�]])
� ) k]E �]]˛] +`E ˝ a]�] ı])� k]�])

� k] ^�]�]� k]]]� k] ])&]�] ı]]� k] � ` � k]^�]�]�
� )˝ k] )+ k]E �]]�]� ) �]^]
�]]]�]` � )� k]
� ] ])&]�]D Y S ˙] k] g&�])` �]]
]] �] k]�]˝]]
n+ ]+ o/�]]�] œ] � k] �]+™ �]_�� ı])� k]�])

� k] �]]˝] � )˝]] n+E ��] œ]^� ]+ ı]^]¾]

RTBY � �]] r� 
]` �]]� ]�] �]+™ + k]˝]]Ds
� �]]�]` ˘]�]˝� ]) � k] g&�])` 
]]�]] t4 �] k]�]�]]D
RTBRS � �]] r�]+`Ds

-ˇ�]y RS
R /ì] RTBRX

S Ü k]�] SBWE X

T R a� ) RUBU

U R a� ) RUBV

V R a� ) RUBR

W R a� ) RTBY

�������������������

-ˇ�]y RT
X R a� ) RSBY

Y R� g]+ UBS[

Z �]˝] WBS

R[ S a� ) ZBX

RR R� g]+ UBY

RS R^˛] VBRU

RT ) k]�] RTBR[
/( UBTS

RU 	]�] VBSW

RV Rı]˝] VBV

RW ) k]�] RTBRT
R a� ) RUBU[

RX R a� ) R[BSU
^( �] SBU

RY �]˝] VBTZ
�]] g� RBRZ

RZ /( UBTS
a� �] TBRT

�������������������

g&�])] � q]�]y
R ) k]�] RSBZ

S Rı]˝] UBY

T Ü k]�] RXBRR

U ) k]�] YBSV
) k]�] RSBRS

V R^˛] RBT

W �]`˝] UBRY

X �]˝] SSBTX
) k]�] RTBR[

�������������������

-ˇ�]y RU
Y R^˛] VBS[



RZ[R R a� •)^˛]�] œ] RUBTORZ
�]_�˝] k� ä]^)4 ı]^]¾] )+��] R �]˝]]˝]] ˝] k]
n+ �]�]) � k] “/ �]�]	]˝]] �]+™D S T � k]^� �]

˙] k] �]^]
�]]]�]` � )˝]] n+ ]+ -ı]�]` �]]˝] œ]
� k] �] k]�] œ] � k] �]ä]� g]˝] � )˝]] n+E 0�]� `
^+��]˝] � t]ˇ]]˝]] n+ - n]) 0� œ+ ^&�]]�]] k&˝]]
n+D U ˙] k] g&�])` �]]
]] �] k]�]˝]] n+ ]+

^�] “( � a]& � k] �]ä]� g]˝] � )˝]] n+E �]�])
˙] k] �]^]
�]]]�]` � )˝]] n+ ]+ � o]$�]` � k]
�]ä]� g]˝] � )˝]] n+D V � Ÿ] ˘]]+˝]] ˝] k] �]+
gt+ ^� ˝ a]�] �]�] g&�])` �]]
]] t4 �] k]�] k]E T �]�])

� k] k) ^+�]]�] � k] � k]+˝]) �]+ + k]�]] ^� ˝ a]�]
�]^]
�]]]�]` � ) k]D U &)-�]�] �]^]
�]O
]]�]` � )� k]]]�]]E g&�])` �]]
]] t4 �] k]�]� k]O
]]� k] � k] � +™ �]æ� ) n+D ��] œ]^� g&�])`
�]]
]] t4 �] k]�]� k]]]�]] -�]) -ı]�]` �]]˝] œ]
� ] -� a]]]& � ) k� �] �]�]	]]4E ˝] k] 0�]� `
�]]˝] œ] � k] � o]$�]` �]ä]� g]˝] �]+™ + k]�]`D
W �]�]) �]]/�] k]E -�]) � Ÿ] /�] ]�˝] ˝ a]�+] k)
ı]]�] -]� ) g&�])` �]]
]] t4 �] k]� gt]E �]�]) ı])O
� k]�]) � ] ^&�]] � o] k&�] �] � a]�]] t1 V �]] ˝ a]� œ+
�]]�] �] gt& W �]] �]^]
�]]]�]` �] � a]�]] t1 �]]
� k] “/ ^�]�]] �] gt&E ˝] k] ��]] /�]� k] ˝ a]�+])]
�]�]] + k]�]]H

X �]+ k4�]] + k]�]] �]]�] k] �] t]� a])` �]] � a])O
� o]$�] ˙ n]� k] �]]ä] �]˙]]4 ˙]] ) k+ + œ] �]�])
0�] k� � a])O˝]]�] � œ] � k] “/ o-˝]) �] + k]D k4� k]
� œ] �]+ n� � k] �]]� g]�] ı] kå�]] ^� �] t]� a])` �]]
� a])� o]$�] ı]) � n]�]O�]` ˇ a]�] �]˙] )+`
n+H Y -�]) ˝ a])+` � ` ı a]� ]) �]]( �]

+ k]E ˝] k] �]å] “/ k� ^�]4 � n]�] ˝ n]�]]) + k]�]]H
Z 0�]` ˝])+E -�]) ˝ a]�] -ı]�]` ä]�]]�] � k]
k4�]` �] k]�]` �] �] k]�] k] ˙] k] -]�]]�]` � k] �]�]	]

-]4E ˝] k] ˝ a]�+])` �]]˝] � n]�] �]�]	 k]�]]H
˝ a]�] ˝] k] +]] � k] �]]˝ œ] � )� k]]]� k] #+) k]� k]D
R[ a&^�]�]] � œ] ˘]] k+ ^� ˝]�]` +` �] k]^�]�] t]
��] œ] �] + œ]E �]�]) 4� �]` �] k]�]` k4�]` �]+™
^˙]�]� ] � k] “/ �]˝]�]�] �] + k]D RR -�])
� Ÿ] 4� -]&�]` � ` �] k]�]` �]+™ �]�]	]O

˝]]E ˝] k] � Ÿ] 0�] k� ^�]4 4� ^] k&�]` ˙ n]�]]
gt+ - n]) ]+ �]` � k] k) ^�]4 ^] k&�]` ˙ n]�]] n+D

RS ˝ a]�] �]` ˙] k] ı]^]¾] �]_�˝] k� ])&]�]
ı]]� k] � ` ä]�])&�˝] /˘!] )�]˝ k] + k]E /� œ+
�] a+˝]]�]˝] � œ] ı]]� k] � ` � k]^�]�] � ) k] ˝]]^�
� o]$�]` �]ä]� g]˝] + k] �] k� D R

RT /�]^�]4 ˙] k] g&�])` �]]
]] � œ] �]]˝]
� )˝]] n+ ]+ Ü]]˛ “]�]] � k) ^� ]+
0�]� ] -� a]]]& � ) k� �]�]	]]� �] k� D S

RU ��] œ]^� -�]) � Ÿ] g&�])` �]]
]] � œ]
Ü]]˛ “]�]] � ) )+] gt+E ˝] k] � Ÿ] ı]^]¾] �]_�˝]
� ] ])&]�] ı]]� k] � ` ]˙]+ � k] Ü]]˛ “]�]] � )
)+] gt+E �]�]) � k])] ^&�]]�] 0� k] �]+™ �]�]	]O
˝]]D RV ˝] k] ^( ) ��]] ^� �]] ˙]]4H � Ÿ]
ı]^]¾] �]_�˝] � ] ])&]�] ı]]� k] � ` ]˙]+
� k] Ü]]˛ “]�]] � tÎ �]]E ı]) �]]˛] +` � Ÿ] -ı]� k]
^&�]]�] � k] �]�]	]˝ k] a+4 �]` Ü]]˛ “]�]] � tÎ �]]D
� Ÿ] ı]^]¾] �]_�˝] k� ])&]�] � ` ]˙]+ � k]
˝]])`( k� �]`˝] �]] t1 �]]E �]�]) � Ÿ] -ı]� k]
^&�]]�] � k] �]�]	]˝ k] a+4 �]` /� œ+ �]] t1 �]]D
RW ])�]]E -�]) ˝ g] ı]^]¾] �]_�˝] k� ])O
&]�] � ` ]˙]+ � k] Ü]]˛ “]�]] � œ] ˝]])`( � k)E
˝] k] ˝ a]�+] k) �]`˘] ˙] k] -]�] o/�]]�] n+ ]+ ˝ k])`
ˇ]��]]]& � ` Ü]]˛ “]�]] k� ^�]4 r-]�]`�]s
n� � k] � k+�]]H 0� k] ˝] k] �]�]	] +` �]+™

-]4�]] ^� ˝ g] ��]] � + )+] n+D RX + t]E
�]+ �]˘] n+ ^� ˝ g] �] a+˝] �]^æ�]] ˝])` k�
� k] Ü]]˛ “]�]] � œ] ˇ]��]]]& k&˝]] n+E �]�]) 0�]
g&�] k) o/�]]�] � k] /�]� k] ( ]�]&] �]+™ + k]˝]]D

RY � Ÿ] ı])� k]�]) � ] ˇ]��]]]& � )˝]] gt+
^� � Ÿ] ˝ a]�] �]�]� k] ä�]]&] �]]
]] t4 �] k]�]
�]� ˝]] gt+D RZ ^( ) �]`E � Ÿ] 4� � o]$�]`
� œ] g&�])` �]]
]] � œ] &�] +ä]]) �]�& �] k]�]� k]
k� �]˙]]�]E -ı]� k] ^&�]]�] � k] ı] t]˘] k4� k] �]�&

� +�]] ı]� o]& � tÎ �]] ˙] k] �]�]	] � œ] -]˝ k] Ÿ+
˝]]^� g&�]) œ] � k] a� ! ^�]�]] �] gt� D� T

RUBRT � �]] r-� a]�]]& � )Ds RUBRZ � �]]
rä]�]]�]` ˝] n]) ı]) ^�]�]] �] gt� Ds

-ˇ�]y RU
R R a� ) RTBS

S R a� ) RUBV

T R a� ) RSBT[

U �] k]4 SBSY
Ü k]�] SBRX
Ü k]�] SRBYE Z

V 	]�] RBRRE RS
	]�] SBS

W R a� ) RSBY

�������������������

g&�])] � q]�]y
R R a� ) RSBX

R a� ) RUBUE SW

S R a� ) RSBYE R[
R a� ) RUBV

T R a� ) RUBU



R a� •)^˛]�] œ] RUBS[OTX RZ[S
S[ �]]/�] k]E �] k]˘]� k]O�]�]	]� k] � ` � ]^�]O

�]`�]˝] � œ] �]˘˘] œ] ˙ n]� k] �]]&]�] �]˝] �]�] k]E R

�]_�� � a])] “/ k� �]]�]� k] � œ] �]˘˘ k] )+ k] S

- n]) �] k]˘]� k]O�]�]	]� k] � ` � ]^�]�]`�]˝] � œ]
�]�]]� k] �]�] k]D T SR � ]� g]�] � œ] ^�]�]] n+E
r�]+ k]]]� � +˝]] n+E F� Ÿ] /�] �] k]�] œ] � k] ^] k&O
^�]�] œ] � ` �]]
]]- œ] - n]) -˙]�]^�]�] œ] � `
�] k]�]` � œ] �]]˝] � tÎ �]]E ^( ) �]`  k] � k])` �]]˝]
ı]) ˇ�]]�] �]+™ œ&� k]DGs U SS /�]^�]4
g&�])` �]]
]] t4 ^]�]]^�]�] œ] k� ^�]4 �]+™

�]_�� -^]�]]^�]�] œ] k� ^�]4 4� ^�]�]]�]`
Ÿ+E V ˙]�]^� �]^]
�]]]�]` -^]�]]^�]�] œ] k�

^�]4 �]+™ �]_�� ^]�]]�] � )� k]]]�] œ] k�
^�]4 n+D ST /�]^�]4 -�]) �]])` � o]$�]`
4� ˙]�]+ /� ¹] + k]˝]` n+ - n])  k] �]�]`
g&�])` �]]
]] t4 �] k]�]˝ k] Ÿ+ - n]) -�]) -]�]

�] k]�] �]] -^]�]]�]` o-&) -]˝ k] Ÿ+E ˝] k]
��]]  k] �]+ �]+™ � œ+� k] ^� ˝ a]�] ı]]�]�] + k]H
SU � k]^� �] -�]) ˝ a]�] �]�]` �]^]
�]]]�]`
� )˝ k] + k] - n]) � k] “/ -^]�]]�]` �]] -]�]
o/�]]�] o-&) -]˝]] n+E ˝] k] ˝ a]�] �]�]� `

�]]˝] œ] � k] 0�]� ] � a]ˇ]]) + k]�]] - n]) 0�]� `
�]])`� ` � k] ˙] t]˘] + k]�]`D SV 0�] k� ^&�]
� œ] ˙] k] ^!ı]] n+ 0�]� ] � a]�]]�]] + k] ˙]]4�]]
- n]) ]+ � at]+ k� �]�] ^�])� ) �]+ � +˝ k] a+4
ı])� k]�]) � ` 0ı]]�]�]] � k)�]]E rı])� k]�])
�]˘]� a]˘] ˝ a]�+] k) �]`˘] n+Ds W

SW ˝] k] ^( ) �]]/�] k]E ��]] ^� �]] ˙]]�]]
˘]]^+4H ˙]�] ˝ a]�] /� ¹] + k]˝ k] + k]E ˝] k]
^� �]` k� ı]]�] ı])� k]�]) � ` ˝]])`(
� ] �]`˝] + k]˝]] n+E ^� �]` k� ı]]�] ^�]�]]� k]
� ] ])&]�]E ^� �]` k� ı]]�] ı])� k]�]) � ]
� o] k&�] + k]˝]] n+E ^� �]` k� ı]]�] g&�])`
�]]
]] �] k]�]� k] � ] ])&]�] - n]) ^� �]`
k� ı]]�] 0�]� ] -� a]]]& � ) k� �]�]O

	]]� k] � ] ])&]�] + k]˝]] n+D X �]�] a� !
4� O g&�] k) � ] + n]�]�]] �]æ]� k] k� ^�]4

RUBSR �-^˝]y � V k&� œ]D

^� �]] ˙]]4D SX -�]) g&�])` �]]
]]
�] k]�]� k]]]� k] + œ] ˝] k] k4� k] �] k]�] ä�]]&]O� k]O
ä�]]&] & k] �]] ˝]`�] + œ] - n])  k] �]])`O
�]])` � k] �] k]� œ] - n]) � k] “/ -� a]]]& � ) k�
0�]� ` �]]˝] �]�]	]]4D� R SY � k]^� �]
-�]) -� a]]]& � ) k� �]�]	]]� k]]]�]]�
� k] “/ �] + k]E ˝] k]  k] � o]$�]` � œ] ˘ a]ı] ) œ+
- n]) �]�]O+`O�]�] � a]& � k] - n]) ı])� k]�])
� k] �]]˝] � œ)D SZ �]^]
�]]�˝]]- œ] � œ] � k]
& k] �]] ˝]`�] S �] k]� œ] - n]) g&�] k) 0�]� `
�]]˝] œ] � ] �]˝]�]�] �]�]	 œ]D T[ � k]^� �]
-�]) ]+ t] � n] k# a+4 ^� �]` - n]) � k] ı])O
� k]�]) � ] � k] “/ � o] k&�] ^�]�]˝]] n+E ˝] k]
˙] k] �] k]�] )+] n+ ]+ ˘ a]ı] + k] ˙]]4D
TR /�]^�]4 ^� ˝ a]�] �]�] 4� O4� � ) k�
�]^]
�]]]�]` � ) �]� ˝ k] + k] ˝]]^� �]�]`
�]`�] �] œ� - n]) �]�]� ` ^+��]˝] � t]ˇ k]D T

TS �]^]
�]]�˝]]- œ] � k] ı]^]¾] �]_�˝]
� k] �]^]
�]]]�]` � )� k] � ] ˙] k] ])&]�]
^�]�]] n+ 0�] ı]) 0� œ+ � ]� g] )�]�]] n+D
TT /�]^�]4 ^� ı])� k]�]) �]å�]å` � ]
�]+™E �]_�� �] o]^˝] � ] ı])� k]�]) n+D U

˙ n]� k] ı]^]¾] ˙]�] œ] � ` �]])` � o]$^�]�] œ] � œ]
+ k]˝]] n+E TU  n]� k] +` � o]$^�]�] œ] � œ] - n])˝ œ]
˘ a]ı] ) œ+ ��] œ]^� 0� œ+ �] k]�]� k] � ` /˙]]ä]˝]
�]+™ n+D V /�] k� �]˙]]�]  k] -ˇ]`�] ) œ+E W

# `� ˙ n]�]] � ]� g]�] �]` � +˝]] n+D
TV -�])  k] a� ! ˙]]�]�]] ˘]]+˝]` Ÿ+E ˝] k]  k]
�]) ı]) -ı]� k]O-ı]� k] ı]^˝] � k] �]]]�] � œ)E
��] œ]^� 4� - n])˝] � ] � o]$�]` k� �]]�]� k]
�] k]�]�]] -ı]�]]�] � ` �]]˝] n+D

TW ��]] ı])� k]�]) k� ]˘]�] � ` � a]Î O
-]˝] ˝ a]�]� k] a+ “/ ˛]` �]] �]+ ^�] “( ˝ a]� œ+ +`
^�]�]] ˛]]H

TX -�]) � k] “/ �] k]˘]˝]] n+ ^� ]+ 4�
�]^]
�]]�˝]] n+ �]] 0� k] ı]^]¾] �]_�˝] � ]

RUBSX � �]] r� k] “/ -� a]�]]& � k)Ds RUBSY
� �]] r-� a]�]]&� Ds

-ˇ�]y RU
R /( UBRU

S ) k]�] RWBRZ

T /ì] VBRTE RU

U �]�] SYBRRE RS

V Ü k]�] SBUE RT

W �]�] UVBRU
˙]� YBST

X R a� ) RSBYE R[

�������������������

g&�])] � q]�]y
R R a� ) RUBV

S Ü k]�] RTBR

T /ì] R[BSUE SV

U R a� ) RUBU[
a� �] SBV

V R˝]` SBRRE RS

W R a� ) RRBT
/( VBSS
a� �] TBRY

˝]`˝] SBV
Rı]˝] TBR



RZ[T R a� •)^˛]�] œ] RUBTYQRVBRX
])&]�] ^�]�]] n+E ˝] k] ]+ /�] �]]˝] � k]
�]`� ]) � k) ^� ˙] k] � Ÿ] ˝ a]� œ+ ^�]�] )+] gt+
]+ Ü]� a] � ` -]�]] n+D TY � k]^� �] -�])
� k] “/ /�] �]]˝] œ] � k] a#� )]˝]] n+ ˝] k] 0� k]
�]` a#� )] ^&�]] ˙]]4�]]D� TZ /�]^�]4
� k] k) �]]/�] k]E �]^]
�]]]�]` � )� k] � œ] � k]+�]˝]
� )˝ k] )+ k]E R ı]) �]]˛] +` ^� �]` � k] g&�])`
�]]
]] �] k]�]� k] � k] �]˝] ) k]� k]D S U[ �]�])
�]�] �]]˝ œ] � ]�] k& � k] - n]) -˘ k! o/˝]ä]]�] k�
� a]˝]]^�]� � + œ]D T

RV �]]/�] k]E -�] � Ÿ] ˝ a]� œ+ ]+` � a]�]O
�]�])` �]]& ^&�]] )+] gt+ ˙] k]

� Ÿ]� k] ˝ a]� œ+ � a]�]]�]` ˛]` U - n]) ^˙]� k]
˝ a]�]� k] �]`� ]) ^� �]] ˛]] - n]) ^˙]�] k�
ı]�] � œ] ˝ a]�] -�] ˝]� �] kå �]` + k]D S /�]
� a]�]�]�])` � k] ˝ a]�+])] 0Ã]) + k]�]] �]�]˝ �]
˝ a]�] /�] ı]) -ı]�]` ı]� å �]ä]� g]˝] �]�]]4
)�] k]E ])�]] ˝ a]�+])] ^]�]]�]` �]�]�]]
� k]� ]) + k]�]]D

T /�]^�]4 ^� ˙] k] �]]˝ œ] � a]	 k] ^�]�]]�]`
�]�]` ˛]™ - n]) ˙] k] � Ÿ]� k] ˝ a]�] ˝]� ı] at+˘]]�]` Ÿ+E
0�]� œ] �]�]� k] ä]Î )` �]+ n+ ^� ˙ n]�]] �]]�¾]
� œ] ^�]�]] n+E �]�]`+ +�]] k) ı]]ı] œ] k� ^�]4
�])] V U - n]) 0� k] &( �]]�]] �]�]]D W

- n]) ˙ n]�]] �]]�¾] � œ] ^�]�]] ˛]] X 0� k]
˝]`�] k) ^&�] Y •ä]&] ^� �]] �]�]]D Z V ]+
n� ( ]� k� �]]�]� k] - n]) ^( ) �]])+ œ] k�

�]]�]� k] Ü]� " a+-]D R[ W 0�] k� �]]& ]+
4� +` ]�˝] ı]) V[[ � k] ä�]]&] �]]/�] œ]
k� �]]�]� k] Ü]� " a+-]E RR ^˙]�]� œ] � k] ä�]]&]O

˝]) -]˙] �]` +�]] k) �]]˛] Ÿ+E �]�]) a� !
�] n]˝] � ` �]™& �] k] �]4 Ÿ+D X /�] k� �]]&
]+ �]] g� �] k� �]]�]� k] Ü]� " a+-]E RS ^( )
�]�]` Ü k]^
]˝] œ] k� �]]�]� k]D RT Y -]^�]) � œ]

RUBTY � �]] �]]�]&E r-	]) � k] “/ -�]˙]]�] n+E
˝] k] �]+ -�]˙]]�] +` ) k+	]]Ds RUBU[ � �]]
r�]+` © �] � k]Ds RVBV � ı]˝])�] 
]` � +O
�]]˝]] ˛]]D

]+ � k] k) �]]�]� k] �]` Ü]� " a+-]E R ˙]�]^� � Ÿ]
]�˝] � k] ı]+� k] ı n]&] a+4 �]˘˘ k] ˙ n]�]] ˛]]D

Z � Ÿ] Ü k]^
]˝] œ] � œ] �]�]� k] ! k]"] gt+E �]+ t]
˝]� ^� Ü k]^
]˝] � +�]]� k] k� �]` �]]�]� �]+™
gt+ ��] œ]^� � Ÿ]� k] ı])� k]�]) � ` � o]$�]` ı])

ä a]��] ^� �]]D S R[ �]�]) -]˙] � Ÿ] ˙] k] gt+
]+ ı])� k]�]) � ` �]+]O �� ı]] � k] gt+D - n])
� k] k) ^�]4 0�]� ` �]+]O �� ı]] � k]� ]) �]]^�]˝]
�]+™ a+ “/ ��] œ]^� � Ÿ]� k] �]]^� �] œ] � k] ä�]]&]
� k]+�]˝] � ` n+E ^( ) �]` �]+ � k])` ]˙]+ � k]
�]+™E �]_�� ı])� k]�]) � ` 0�] �]+]O
�� ı]] � ` ]˙]+ � k] a+-] n+ ˙] k] � a]	] ı])
n+D RR � k]^� �] ˘]] k+ � k])` �]]˝] � ) k] �]]

0�]� `E +�] /�]` �]]˝] � ] Ü]˘]]) � ) ) k+ Ÿ+
- n]) ˝ a]�]� k] �]` /�]` ı]) �]� `�] ^� �]] n+D

RS ˙]�] �]�]`+ k� �]] k) � œ] �]+` Ü]˘]])
^� �]] ˙]] )+] n+ ^� 0� k] �] k) a+- œ] � œ] � k]
•ä]&] ^� �]] �]�]] n+E T ˝] k] ˝ a]�]� œ] � k] a� !
�]+ n� � k] � +˝ k] Ÿ+ ^� �] k) a+- œ] � k]
•ä]&] �]+™ ^� �]] ˙]]4�]]H RT -�])
�] k) a+- œ] � k] •ä]&] �]+™ ^� �]] ˙]]4�]]E
˝] k] /�]� ] �]˝]�]�] �]�]`+ � k] �]` �] k)
a+- œ] � œ] � k] •ä]&] �]+™ ^� �]] �]�]] n+D

RU -�]) �]�]`+ •ä]&] �]+™ ^� �]] �]�]]E
˝] k] +�]])] Ü]˘]]) � )�]] ]]� “/ � k]� ]) n+
- n]) ˝ a]�+])] ^]�]]�] �]` � k]� ]) n+D
RV /˝]�]] +` �]+™E +�] ı])� k]�]) k�
�]] k) � œ] 	 g]# ` �]]]+` k& ) k+ Ÿ+ U ^�
0�]� k] �]�]`+ � k] •ä]&] ^� �]] n+D V ��] œ]^�
-�]) �]+ �]]˝] �]˘] n+ ^� �] k) a+- œ]
� k] •ä]&] �]+™ ^� �]] ˙]]4�]]E ˝] k] /�]� ]
�]˝]�]�] ı])� k]�]) � k] �]�]`+ � k] �]` •ä]&]
�]+™ ^� �]] n+D RW /�]^�]4 ^� -�])
�] k) a+4 •ä]&] �]+™ ^� 4 ˙]] t4� k]E ˝] k] �]�]`+
� k] �]` �]+™ 0# ]�]] �]�]]D RX - n])
-�]) �]�]`+ � k] •ä]&] �]+™ ^� �]] �]�]]E
˝] k] ˝ a]�+])] ^]�]]�] � k]� ]) n+ - n]) ˝ a]�]
-�] �]` -ı]� k] ı]]ı] œ] � œ] ı] kå a+4 + k]D W

-ˇ�]y RU
R R^˛] VBS[

S R a� ) RUBSX

T R a� ) RUBTT
a� �] SBV

�������������������

-ˇ�]y RV
U Ü k]�] RYBRE RR

V 
]˙] SSBRV
�]�] VTBYE RS
&]�] ZBSW
Rı]˝] SBSU

W �]�] VTBZ
�]˝] SXBVZE W[

X 
]˙] RWBR[

Y �] k] RBRX
� g]� SUBUW

Z �]˝] SYBX

R[ �]˝] R[BS
� g]� SUBTTE
TU
� g]+ S[BSW

RR �]˝] SYBRWE RX

RS Ü k]�] RSBRX

RT Ü k]�] RBTE W

�������������������

g&�])] � q]�]y
R Ü k]�] ZBTOV

S Ü k]�] YBT
	]�] RBRT

T Ü k]�] UBS
Ü k]�] RXBTR

U Ü k]�] TBRV

V Ü k]�] SBSU
Ü k]�] UBR[
Ü k]�] RTBT[E TR

W ) k]�] UBSV
/ì] XBSV



R a� •)^˛]�] œ] RVBRYOTZ RZ[U
RY - n]) �]�]`+ k� ˙] k] ˘ k]� k] �] n]˝] � ` �]™&
�] k] �]4 Ÿ+E  k] �]` ı g])` ˝])+ ^�]" �]4D R

RZ -�]) +�]� k] ^�] “( /�]` •ä]&�]` k�
^�]4 �]�]`+ � k] -]�]] )�]` n+E ^( ) ˝] k] +�]
�]�]� k] ä�]]&] ˝])�] �]]� k] �]]�]� Ÿ+D

S[ �]�]) �]˘] ˝] k] �]+ n+ ^� �]�]`+
� k] �] k) a+- œ] � œ] � k] •ä]&] ^� �]] �]�]] n+
- n]) ˙] k] �] n]˝] � ` �]™& �] k] �]4 Ÿ+ 0�]� œ]
]+ ı]+�]] ( �] n+D S SR 4� o/�]]�] k�
ä]^)4 �] n]˝] -]�]`E T /�]^�]4 4� o/�]]�]
k� ä]^)4 +` �] k) a+4 •ä]&] ^� 4 ˙]] t4� k]D U

SS # `� ˙ n]� k] -]&�] � ` ]˙]+ � k] �]�]`
�]) ) k+ Ÿ+E V  n]� k] +` �]�]`+ � ` �]& n]�]˝]
�]�]` •ä]&] ^� 4 ˙]] t4� k]D W ST �]�]) +)
� k] “/ 4� �]+` © �] � œ]B ı]+� k] �]�]`+ ˙] k]
ı]+�]] ( �] n+D X /�] k� �]]&  k] ˙] k] �]�]`+
k� Ÿ+E 0�]� ` �] n]˙ g]&�]` k� & n])]�] •ä]&]

^� 4 ˙]] t4� k]D Y SU ^( ) o-˝] � œ] ˙]�] ]+
�]�]` �])� ]) œ]E -^ˇ]� ]) œ] - n]) ˝]]� ˝] œ]
� k] ^�]"] ˘ a]� ] + k]�]]E ˝]�] ]+ -ı]� k] ı])O
� k]�]) - n]) ^ı]˝]] k� +]˛] � œ] )]˙] �] Ÿ]ı]
k&�]]D Z SV /�]^�]4 ^� 0�]� ] ˝]�] ˝]�

)]˙]] �]�]� ) )]˙] � )�]] ä]Î )` n+ ˙]�]
˝]� ^� ı])� k]�]) �]] k) a&��]�] œ] � k] 0�] k�
ı n]) œ] ˝]� k] �]+™ � ) k&˝]]D R[ SW �]�]� k]
-]^�])` a&��]�] ˙] k] ^�]"] ^&�]] ˙]]4�]]E
]+ n+ �] n]˝]D RR SX ı])� k]�]) � k] r�]�]O
a� ! 0�] k� ı n]) œ] ˝]� k] � ) ^&�]] n+Ds RS

�]�]) ˙]�] ]+ � +˝]] n+E F�]�] a� ! ı n]) œ] ˝]� k]
� ) ^&�]] �]�]] n+EG RT ˝] k] ä]]^+) n+ ^�
^˙]�] ı])� k]�]) � k] �]�] a� ! 0�] k� -ˇ]`�]
� ) ^&�]] ]+ � a]& /�]� œ] �]]^�]�] �]+™
n+D RU SY �]�]) ˙]�] �]�] a� ! � k] k" k�

-ˇ]`�] � ) ^&�]] ˙]]4�]]E ˝]�] � k]"] �]`
-ı]� k] -]ı]� k] ı])� k]�]) k� -ˇ]`�] � )
k&�]] ^˙]�]� k] �]�] a� ! 0�] k� -ˇ]`�] ^� �]]

˛]] RV ˝]]^� ı])� k]�]) +` �]�] k� ^�]4 �]�]O
a� ! + k]D RW

SZ ˝] k] ^( ) 0�]� ] ��]] + k]�]] ˙] k] �] n]˝]
k� ^�]4 �]ı]^˝]��]] � k]˝ k] Ÿ+H R -�]) �] k)
a+4 •ä]&] +` �]+™ ^� 4 ˙]] t4� k]E ˝] k]  k]

�] n]˝] k� ^�]4 �]ı]^˝]��]] +` ��] œ] � k] ) k+ Ÿ+H
T[ +�] �]` ��] œ] +) �]å`� ˙] k]^�]�] 0# ]˝ k]
Ÿ+H S TR �]]/�] k]E ^˙]˝]�]] �]+ �]˘] n+

^� � Ÿ] +�]] k) Ü]� a] �]�]`+ �]`� a] � œ] ˝ a]�] ı])
�] “] � )˝]] gt+E 0˝]�]] +` �]+ �]` �]˘] n+
^� � Ÿ] +) ^&�] �] n]˝] � ] �]]�]�]] � )˝]] gt+D
TS -�]) �]]� ` o/�]]�] œ] � ` ˝])+ � � Ÿ] �]`
/^( � a]�] T � œ] ˙ o]�]�]` ˙]]�]]) œ] � k] �]å]E
˝] k] � a]	 k] ��]] ( ]�]&]H -�]) �] k) a+- œ]
� k] •ä]&] �]+™ ^� �]] ˙]]4�]] ˝] k] r-]- k]
+�] �]] t4Oı]` t4 ��] œ]^� � �] ˝] k] �])�]]
+` n+Ds U TT ˇ] k]�]] �] �]]- k]D � a])`
� o]�]^˝] -˘!` -]&˝ œ]� ^�]�]]å k&˝]` n+D V

TU � k]� � ]�] � )� k] k� ^�]4 + k]�] � œ] -]
˙]]- k] - n]) ı]]ı] � )� k] � œ] �]˝] �]� k] )+ k]E
��] œ]^� a� ! �] k]�] ı])� k]�]) k� �]] k) � œ]
� k] “/ �]]�] �]+™ )�]˝ k]D � Ÿ] ˝ a]� œ+ �]� “] ^&�]]� k]
k� ^�]4 �]+ � + )+] gt+D
TV �]�]) �]]�]& � k] “/ � k+E r�] k) a+- œ]

� k] n� � k] •ä]&] ^� �]] ˙]]4�]]H  k] ^� �]
˝])+ k� �])`) � œ] •ä]&] + œ]� k]Hs W TW - k)
� g]� “] o/�]]�]I ˝ g] ˙] k] �] k]˝]] n+ ]+ ˙]�] ˝]�
ı]+� k] �]) �] ˙]]4E ˙]`]�] �]+™ ı]]˝]]D
TX ˝ g] ˙] k] �] k]˝]] n+ ]+ 0�]] a+-] ı] n]ˇ]]
�]+™ �]_�� 4� �]`˙] + k]˝]] n+E ^( ) ˘]] k+
]+ � k] gt+ � ] �]`˙] + k] �]] � k] “/ - n]) �]`˙]D
TY �]�]) ı])� k]�]) � k] ˙ n]�]] �]+` �]�]˝]]
n+E ]+ 0�] �]`˙] � k] �]æ]˝]] n+ - n])

˙]�] ]+ ı] n]ˇ]] �]�]˝]] n+ ˝] k] g&�] k) ı] n]ˇ] œ] � k]
-�]�] + k]˝]] n+D TZ �]�] �])`) 4� ˙ n]� k]
�]+™ + k]˝ k]D o/�]]�] œ] � ] �])`) -�]�]
+ k]˝]] n+E ˙]]�]]) œ] � ] �])`) -�]�]D

RVBT[ � �]] r+) �]�]�]Ds RVBTS � �]]
�]]�]&E r o/�]]�]` �]ä]^)4 � k]Ds RVBTT � �]]
r-˘ k! 0� g]�] œ] � k]Ds

-ˇ�]y RV
R Ü k]�] XBVZ

R a� ) RVBRU
Rı]˝] RBT

S Ü k]�] SWBST
a� �] RBRY

T 0˝] TBRXE RZ

U � g]+ RRBSV

V ) k]�] VBRS

W ) k]�] VBRX
) k]�] WBST

X Ü]� RBV

Y �]˝] SUBT
R^˛] UBRW

Z &]�] SBUU

R[ 
]˙] RR[BRE S

RR Ü]� S[BRU

RS 
]˙] YBW
/( RBSS

RT /ì] SBY

RU Rı]˝] TBSS

RV � g]+ RUBSY

RW R a� ) TBST

�������������������

g&�])] � q]�]y
R ) k]�] WBU

S ) k]�] YBTW
S a� ) RRB
STOSX

T S a� ) RBY

U �]�] SSBRT

V �]`˝] RTBS[
R a� ) VBW

W R� g]+ TBS



RZ[V R a� •)^˛]�] œ] RVBU[QRWBS
ı]^�]�] œ] � ] �])`) -�]�] + k]˝]] n+ - n]) �]!O
^�]�] œ] � ] �])`) -�]�]D U[ ˙] k] �]� “] � œ]
Ÿ+ 0�]� ] �])`) ˇ])˝]` ı]) )+� k]]]�] œ] k�

�])`) � k] -�]�] + k]˝]] n+D R ˙] k] �]� “] � œ] Ÿ+
0�] k� �])`) � ] ˝ k]˙] 4� ^� ��] � ] n+ - n])
ˇ])˝]` ı]) )+� k]]]�] œ] k� �])`) � ] ˝ k]˙]
g&�] k) ^� ��] � ]D UR � g])˙] � ] ˝ k]˙] 4�

^� ��] � ] n+ - n]) ˘] t]& � ] ˝ k]˙] g&�] k) ^� ��]
� ] S - n]) ˝]]) œ] � ] ˝ k]˙] - n]) ^� ��] � ]D
&)-�]�]E 4� ˝]] k) � ] ˝ k]˙] g&�] k) ˝]] k) k�
˝ k]˙] � k] -�]�] + k]˝]] n+D

US �] k) a+- œ] � k] �]` /�]` ˝])+ •ä]&]
^� �]] ˙]]˝]] n+D �])`) �]�]) &�]] � œ]
�] k]�]] ˙]]˝]] n+ - n]) -�]�]) &�]] � œ] •ä]&]
^� �]] ˙]]˝]] n+D T UT /� k] -�]]&) � `
&�]] � œ] �] k]�]] ˙]]˝]] n+ - n]) �]^+�]] � ` &�]]
� œ] •ä]&] ^� �]] ˙]]˝]] n+D U /� k] � �]ä] k])
&�]] � œ] �] k]�]] ˙]]˝]] n+ - n]) �]_�˝]�]]�]`
&�]] � œ] •ä]&] ^� �]] ˙]]˝]] n+D V UU +]åO
�] t]�] � ] �])`) �] k]�]] ˙]]˝]] n+ - n])
-Ê��] �])`) k&� ) •ä]&] ^� �]] ˙]]˝]] n+D
˙ n]� k] +]åO�] t]�] � ] �])`) + k]˝]] n+E  n]� k]
+` -Ê��] �])`) �]` + k]˝]] n+D UV k4�]]
^�]�]] �]` n+E rı]+�]] o/�]]�] -]&�]E ˙]`˝]]O
˙]]�]˝]] o/�]]�] �]�]]Ds W �]�]) -]^�])`
-]&�] ˙]`]�] k&� k]]]�]] -Ê��] Ü]]�]`
�]�]]D X UW �]�]) ı]+�]] �])`) -Ê��]
�]+™ n+D ı]+� k] +]åO�] t]�] � ] �])`) n+E ^( )
-Ê��] �])`) n+D UX ı]+�]] -]&�]`
ˇ])˝]` � k] n+ - n]) ^�]¸` � k] �]�]]�]] �]�]]
˛]]E Y g&�])] �]� “] � k] n+D Z UY ˙ n]�]] ]+
n+ ˙] k] ^�]¸` � k] �]�]]�]] �]�]] n+E  n]� k] +`
g&�] k) Ÿ+ ˙] k] ^�]¸` � k] �]�]]4 �]4 Ÿ+D - n])

˙ n]�]] ]+ n+ ˙] k] �]� “] � k] n+E  n]� k] +` g&�] k)
�]` Ÿ+ ˙] k] �]� “] � k] Ÿ+D R[ UZ - n]) # `�
˙ n]� k] +�] 0�]� ` !^] � œ] Ÿ+ ˙] k] ^�]¸` � k] �]�]]
˛]]E RR  n]� k] +` +�] 0�]� ` !^] � œ] �]` + œ]� k]
˙] k] �]� “] � k] n+D RS

V[ �]�]) �]]/�] k]E � Ÿ] �]+ � +˝]] gt+ ^�
�] t]�] - n]) � g]�] ı])� k]�]) k� )]˙] k�
]]^)�] �]+™ + k] �]� ˝ k]D - n]) �]�])˝]]E
-�]�])˝]] � ` ]]^)�] �]+™ + k] �]� ˝]`D
VR k&�] k]I � Ÿ] ˝ a]� œ+ 4� ı]^]¾] )+��]
�]˝]]˝]] gt+B +�] �]�]` �] n]˝] � ` �]™& �]+™
�] k] t4� k]E �]�]) +�] �]�]` �]&�] ˙]] t4� k]E R

VS ı]�]O�]) � œ] ı]�]� 	]ı]� ˝ k] +`E
-]^�])` ˝ a])+` gt( � � k] k� & n])]�] k4�]]
+ k]�]]D S ˝ a])+` gt( � ` ˙]]4�]` - n])
�] k) a+4 -�]�]) &�]] � œ] •ä]&] ^� 4 ˙]] t4� k]
- n]) +�] �]&�] ˙]] t4� k]D VT /�]^�]4 ^�
�]+ �])`) ˙] k] �]�]) n+ /� k] -�]�])˝]] � k]
ı]+�]�]] n+ T - n]) �]+ �])`) ˙] k] �])�]+])
n+ /� k] -�])˝]] � k] ı]+�]�]] n+D U VU ˙]�]

�]+ ˙] k] �]�]) n+E -�]�])˝]] � k] ı]+�]
� k]˝]] n+ - n]) �]+ ˙] k] �])�]+]) n+ -�])˝]]
� k] ı]+�] � k]˝]] n+E ˝]�] �]+ �]]˝] ı g])` + k]�]`
˙] k] ^�]�]` n+E r�] n]˝] � k] +� k]�]] k� ^�]4
^�]�]�] ^�]�]] �]�]] n+Ds V VV r k+ �] n]˝]E
˝ k])` ˙]`˝] � + t] n+H k+ �] n]˝]E ˝ k])] o$� � + t]
n+Hs W VW ı]]ı] ]+ o$� n+ ˙] k] �] n]˝] k&˝]]
n+ X - n]) ı]]ı] � k] ˝]]� ˝] k&� k]]]�]]E � ]� g]�]
n+D� Y VX �]�]) ı])� k]�]) � ] ˇ]��]]]&

+ k]E ˙] k] +�]] k) Ü]� a] �]`� a] �]�]`+ k� ä]^)4
+� œ] ˙]`˝] ^&�]]˝]] n+I Z

VY /�]^�]4 � k] k) ı�]] k) �]]/�] k]E -"�]
�]�] k]E R[ $ k" )+ k] - n]) Ü]� a] � ` � k]]]
� œ] +� k]�]] ˝ a]�+] k) ı]]�] �] a+˝] � ]�] + k]E RR

��] œ]^� ˝ a]�] ˙]]�]˝ k] + k] ^� Ü]� a] � œ] ˝ a]�+])`
� å` � k]+�]˝] � k]� ]) �]+™ n+D RS

RW ı]^]¾] ˙]�] œ] k� ^�]4 ˙] k] &]�]
/� ¹] ^� �]] ˙]] )+] n+E RT 0�] k�

�]] k) � œ] � Ÿ]� k] �]�]]^˝]�]] � ` � o]$^�]�] œ] � k]
˙] k] -] k&�] ^&4 Ÿ+E ˝ a]�] �]` 0�]� ] ı]]�]�]
� ) �]� ˝ k] + k]D S +) +�˝ k] k� ı]+� k]

RVBVW � �]] r- n]) � ]� g]�]E ı]]ı] � k] ˝]]� ˝]
k&˝]] n+Ds

-ˇ�]y RV
R �]˝] SYBT

� g]� SUBU
/ì] SBWE X

S 0˝] RBRW

T ) k]�] SBWE X

U a� �] TBU

V Ü]� S[BU

W 0˝] SBX

X � g]+ VBSW
R˝]` TBRW

Y 0˝] SBX

Z � g]+ TBRT

R[ ^( �] TBS[E SR

RR 0˝] VBT

RS ) k]�] YBSZ

�������������������

g&�])] � q]�]y
R R^˛] UBRX

S R^˛] UBRW

T ) k]�] SBWE X

U S a� ) VBU

V �]�] SVBY
Ü]� S[BW

W + k] RTBRU

X ) k]�] WBST

Y ) k]�] TBS[
) k]�] XBRSE RT

Z � g]+ TBRW
Ü k]�] UBRS

R[ a� �] RBST
/ì] TBRU
Sı]˝] TBRX

RR ) k]�] RSBRR

RS S/˝] RVBX
R a� ) TBY
Ü]� RUBRT

�������������������

-ˇ�]y RW
RT Ü k]�] SUBRX

) k]�] RVBSW
S a� ) YBTE U



R a� •)^˛]�] œ] RWBTOSU RZ[W
^&�] ˝ a]�]� œ] � k] +) � k] “/ -ı]�]` -]�]&�]` k�
� a]˝]]^�]� a� ! -�]�] )� k] ˝]]^� ˙]�] � Ÿ]
-] t1 ˝] k] 0�] ]�˝] &]�] ˙]�]] �] � )�]]
ı] kåD T �]�]) ˙]�] � Ÿ] ]+ t] -] t1 �]]E ˝] k]
˝ a]�] -ı]�]` ^˘]^¹�] œ] � œ] ^˙]�] -]&^�]�] œ] � `
^�]( ]^)�] � )˝ k] + k]E 0� œ+ � k]˙ gt]�]] R ˝]]^�
˝ a]�] � a]�]`O� a]�]` ˙] k] ˝] k]+( ] & k]� k]E 0� k]
 k] �]Î �]� k]�] ı] at+˘]] œ&D U � k]^� �] -�])
� k] k) ^�]4 �]` ]+ t] ˙]]�]] � a]�]]^�]�] a+-]E ˝] k]
� Ÿ] 0�] k� �]]˛] ˙]] t1 �]]D

V �]�]) � Ÿ] �]^� a&^�]�]] � ] & n])] � )� k]
k� �]]& ˝ a]�+] k) ı]]�] -] t1 �]] ��] œ]^� � Ÿ]

�]^� a&^�]�]] � k] + k]� ) -] t1 �]] S W - n])
�]]�]& � Ÿ] ˝ a]�+] k) �]+ t] #+ tÎ �]] ^( )
˝ a]�+] k) �]+ t] �]—&�] t] �]` ^�]˝]] t1 - n])
/�] k� �]]& ˙]+ t] � Ÿ] ˙]] t1 �]] ]+ t] k� ^�]4
˝ a]�] a� ! g&) ˝]� � a]	 k] ! k]å -]�]]D X � Ÿ]
�]+™ ˘]]+˝]] ^� � Ÿ] -�]` )]�˝ k] � œ] ˝ a]�]� k]
�]�] � a]�]]� ]˝] � ) k� ˘]�]] ˙]] t1 E �]_��
�]+ ˘]]+˝]] gt+ ^� -�]) �]+ k]]]� /˙]]ä]˝]
k& ˝] k] � Ÿ] ˝ a]�+] k) �]]˛] a� ! ]�˝] ^�]˝]] t1 D T

Y �]�]) � Ÿ] ^ı]�˝ k] a� �˝] k� ˝�] k]+]) ˝]�
/^( � a]�] U � œ] +` ) gt+�]] Z ��] œ]^� � k] k)
^�]4 �] n] k� � ] 4� &)]]ä]] �] k]�]] �]�]] n+
^� � Ÿ] - n]) ä�]]&] � k]]] � ) �] gt� E V �]�])
^]) k]ˇ]` �]` �] a+˝] Ÿ+D

R[ -�]) ˝]`� a]^˛]� a]�] W ]+ t] -]4E ˝] k]
ˇ�]]�] )�]�]] ^� ˝ a]�+] k) ı]]�] )+˝ k] ]�˝]
0� k] ^� �]` �]]˝] � ] $) �] + k] ��] œ]^�
]+ �]` � k])` ˝])+ �]+ k]]]� � ] � ]�] � )
)+] n+D X RR /�]^�]4 � k] “/ 0� k] ˝ a]˘! �]
�]�]	 k]D ˝ a]�] 0� k] a� ! g&) ˝]� �]+`O
�]�]]�]˝] ı] at+˘]] k&�]] ˝]]^� ]+ �]+ t] � k] k)
ı]]�] -] �] k� ��] œ]^� � Ÿ] �]]/�] œ] k� �]]˛]
0�]� ] o/˝]ä]]) � ) )+] gt+D

RS -�] +�]] k) �]] “/ -ı a]��] k]�] Y � `
�]]˝] � gt+E ˝] k] � Ÿ]� k] 0�]� k] �] a+˝] � a]ä]]^)�]

RWBXE R[ �-^˝]y � V k&� œ]D

� ` ^� �]]/�] œ] k� �]]˛] ˝ a]�+] k) ı]]�] -]4D
-�]` ˝ a]�+] k) ı]]�] -]� k] � ` 0�]� ` /˘!]
�]+™ ˛]`E �]�]) ˙]�] 0� k] �] n]� ] ^�]� k]�]] ˝]�]
]+ ˝ a]�+] k) ı]]�] -]4�]]D

RT ˙]]�]˝ k] )+ k]E R ^]�]]�] � œ] �]ä]� g]˝]
�] kå )+ k]E S ^&� k]) �]�] k]E� T �]_�˝]�]]�]`
�]�]˝ k] ˙]]- k]D U RU ˝ a]�+] k) �]`˘] �]] k)
� ]�] ı�]]) � k] ^� 4 ˙]] t4D V

RV -�] �]]/�] k]E � Ÿ] ˝ a]� œ+ 4� - n])
�]]˝] k� ^�]4 �]æ]]] k&˝]] gt+D ˝ a]�] ˙]]�]˝ k]
+ k] ^� _�˝]( �]]�] � ] �])]�]] -�]]�]] k�
ı]+� k] ( �] Ÿ+ - n])  k] ı]^]¾] ˙]�] œ] � ` � k]]]
� œ] �]� k] )+˝ k] Ÿ+D RW ˝ a]�] �]` k4� k] �] k]�] œ]
k� -ˇ]`�] )+ k] - n]) 0�] �]�] k� �]` -ˇ]`�]

)+ k] ˙] k] �]+�] k]�] k&˝ k] Ÿ+ - n]) � å` � k]+O
�]˝] � )˝ k] Ÿ+D W RX � Ÿ] _�˝]( �]]�] X - n])
g( )˝ g]�]]˝ a]�] - n]) -�]/� a]�] k� �]+ t] )+� k]

� k] � k]+& � a]�] gt+E ��] œ]^� 0�+ œ]� k] ˝ a]�+] k)
�]+ t] �] + k]� k] � ` � �]` ı g])` � ) &` n+D
RY 0�+ œ]� k] ˝ a]�+])] - n]) � k])] ˙]` ˝]) k]O
˝]]ä]] ^� �]] n+D /�]^�]4 k4� k] -]&^�]�] œ]
� ] -]&) ^� �]] � ) k]D

RZ 4^�]�]] � ` � o]$^�]�] t] ˝ a]� œ+
�]�]�� ]) � +˝]` Ÿ+D -_�]�]] - n])
^Ü]�]� ]E �]]˛] +` 0�] k� �]) � œ] /� ¹] + k]� k]O
]]�]` � o]$�]` Y �]` Ü]� a] � œ] ˝ a]� œ+ ^&�]
� k] �]�]�� ]) � +˝]` n+D S[ �]�]` �]]/�] œ]
� ] ˝ a]� œ+ �]�]�� ])D ı]^]¾] ˘ ao]�]�] � k] 4� O
g&�] k) � k] �]�]�� ]) � ) k]D
SR � Ÿ] ı] n]� a]�] � a]& -ı]� k] +]˛] � k] -�]

˝ a]� œ+ �]�]�� ]) ^�]�]˝]] gt+D
SS -�]) � k] “/ Ü]� a] � k] �]�]]] �]+™

)�]˝]] ˝] k] ]+ �]]^ı]˝] + k]D k+ +�]] k) Ü]� a]E
-]I ST Ü]� a] �]`� a] � ` �]+]O �� ı]] ˝ a]�]
ı]) �]�]` ) k+D SU ˝ a]�] �]�] ˙] k] �]�]`+
�]`� a] � œ] + k]E ˝ a]� œ+ � k])] ı�]])D

RWBRT � �]] r�])&]�]	]` � k] � ]�] � ) k]Ds

-ˇ�]y RW
R S a� ) YBRZ

S Ü k]�] RZBSR
S a� ) RBRVE RW

T Ü k]�] S[BS

U Ü k]�] RZBR

V Ü k]�] RZBR[E RR

W Ü k]�] RWBRE S

X ^( �] SBRZE S[

Y Ü k]�] RYBSUE SV

�������������������

g&�])] � q]�]y
R R^˛] VBW

S R a� ) RVBVY
^( �] RBSX

T Ü k]�] UBSZ

U /( WBR[
a� �] RBRR

V R a� ) RTBU
Rı]˝] UBY

W ^( �] SBSZE T[
R^˛] VBRS
R˝]` VBRX

X R a� ) RBRW

Y ) k]�] RWBTE V
^( � k] S



R � Ÿ] ı] n]� a]�] ˙] k] ı])� k]�]) � ` �])ä]` � k]
�]�]`+ �]`� a] � ] 4� Ü k]^
]˝] gt+E +�]] k)

�]] “/ ˝]`� a]^˛]� a]�] R k� �]]˛] a� •)˛] k�
˝ a]�] �]]/�] œ] � k] ^�]�] )+] gt+ ˙] k] ı])O
� k]�]) � ` � o]$�]` + k]D �]+ ^˘]¹` 0�]
�]�]` ı]^]¾] ˙]�] œ] k� ^�]4 �]` n+ ˙] k] ı g] k)
-�]]�]] S � œ] Ÿ+D

S +�]] k) ^ı]˝]] �]]�]` ı])� k]�]) � `
˝])( � k] - n]) Ü]� a] �]`� a] �]�]`+ � ` ˝])(
� k] ˝ a]� œ+ �]+]O �� ı]] - n]) �] o]^˝] ^�]� k]D

T +�]] k) Ü]� a] �]`� a] �]�]`+ k� ı])O
� k]�]) - n]) ^ı]˝]] R � ` ˝]])`( + k]D
]+ � k]�]�] &�]] � ] ^ı]˝]] n+ S - n])
+) ˝])+ � ] ^&�]]�]] k&� k]]]�]] ı])� k]�])

a� •)^˛]�] œ]
k� �]]�] g&�])` ^˘]¹`

�]]) o]�]

R �]�]�� ]) LRE SM

�]�] ı])`�]]- œ] � œ] ı])� k]��]) � k] ^&�]]�]] LTORRM

ı] n]� a]�] k� �]( ) � ` �] k]˙]�]] �]&�]` LRSOSUM

S ı] n]� a]�] � a]�]` k&�]] ˘]]+˝]] n+ LROUM

ı]]ı]` �]]( ^� �]] 	]�]]E �]+]�] ^� �]]
	]�]] LVORRM

ı] n]� a]�] ¾] k]-]�] - n]) �]^� a&^�]�]] � œ] LRSE RTM

+�]])` � k]�]] ˙]`˝] � ] ˙ a]� g]�] n+ LRUORXM

ı])� k]��]) k� �]˘]�] k� �] n]&]	]) �]+™ LRXM

T ^�]( ]^)�]` ^˘]^¹�] t] LROTM

�]4 � )]) k� � k]�]� LUOWM

�]4 � )]) � ` �]^+�]] �]æ� ) n+ LXORYM

U � a]�]�]�])` � ` ) n]�]�]` LROWM

-^�]��]]^�]�] œ] � ] �]�] o-ˇ]] � ) ^&�]] LUM

^�]¸` k� �])˝]�] œ] � œ] �]ä]]�]] LXORYM

V ��]	 “] � ] ^�]�]]�] ı]+�]�]] LROR[M

� a]�]+ � )�]]� k] � ` � k]�]] LRROSRM

4� �]�]` � �]_�" LRXM

�]�]`+ k� ^�]4 )]˙] g&˝] LS[M

W ı])� k]��]) � ` �� ı]] � ] 	]�]˝] /�˝ k]�]]�] �]˝]
� ) k] LRE SM

ı] n]� a]�] � ` � k]�]] � ] ��] n])] LTORTM

� k]� k]�] ˙ a]4 � œ] �] ˙ a]˝] k] LRUORYM

X +�] � a]& � k] � a]Ã � œ) LRM

a� •)^˛]�] œ] � ` �]˙]+ � k] ı] n]� a]�] � a]�] LSOUM

˝]`˝ a]�] -˘!` �]�]) �]]˝]] n+ LVOXM

ı])� k]��]) � k] � a]�] � )� k]�]]�]` 0&]�]`C
ı]�˘]]˝]]ı] LYORWM

Y �] g+^&�]] k� �]�]`^+�] œ] k� ^�]4 &]�] ˙]�]]
� )�]] LRORVM

˝]`˝ a]�] � k] a� •)˛] 
 k]˙]] 	]�]] LRWOSUM

Z k&� k] � ] �]æ]�]] LRORVM

ı])� k]��]) � a]�]`O� a]�]` k&� k]�]]� k] � k] ı�]])
� )˝]] n+ LXM

R[ ı] n]� a]�] -ı]�]` � k]�]] � ` ı n])�]` � )˝]] n+ LRORYM

+�]] k) +^˛]�]]) a&^�]�]]�]` �]+™ LUE VM

RR ı] n]� a]�] - n]) �]+]OÜ k]^�]˝] LRORVM

ı] n]� a]�] ı]) -]�]™ � a]�]`�]˝ œ] LRWOTTM

RS ı] n]� a]�] k� &� “]�] LROX� M

ı] n]� a]�] k� r�])`) � œ] 4� � t]"]s LX�]OR[M

�]+]OÜ k]^�]˝] œ] � k] � �] �]+™ LRRORTM

a� •)^˛]�] œ] k� ^�]4 ı] n]� a]�] � ` •˘]˝]] LRUOSRM

RT -]^�])` ˘ k]˝]]�]^�]�] t] - n]) �]�]]+ LRORUM

r� a]& � k] ˙] t]˘]˝ k] )+ k] ^� ˝ a]�] ^�]��]]�] � œ]
+ k] �]] �]+™s LVM

� a]ˇ]]) � )˝ k] )+ k]C 4� ˙ n]�]` �] k]˘] )�] k] LRRM

-ˇ�]y R
R Ü k]�] RWBRE S

^( �] SBRZE S[
S R^˛] RBY

�������������������

g&�])] � q]�]y
R � g]+ S[BRX
S ^�]	 “] TUBW


]˙] YWBV
�]` XBRY

RZ[X



S a� •)^˛]�] œ] RBUORZ RZ[Y
n+D R U ]+ +�]])` �]�] ı])`�]]- œ] � œ] +� œ]

^&�]]�]]� k&˝]] n+ S ˝]]^� +�] ^� �]` �]`
˝])+ � ` ı])`�]] � ] �]]�]�]] � )� k]]]�] œ]
� k] ]+` ^&�]]�]] k& �] œ� T ˙] k] +� œ] ı])O
� k]�]) � k] ^�]�]˝]] n+D U V /�]^�]4 ^�
˙ n]� k] �]�]`+ � ` �]]^˝]) +�] �] a+˝] a&�]
	 k]�]˝ k] Ÿ+E V  n]� k] �]�]`+ k� ä]^)4 +�]
�] a+˝] ^&�]]�]] �]` ı]]˝ k] Ÿ+D W ˘]] k+ +�]
ı])`�]]- œ] � ] �]]�]�]] � œ)E ˝] k] �]` �]+
˝ a]�+] k) ^&�]]� k] - n]) 0Ã]) k� ^�]4 n+D
- n]) ˙]�] +�] ^&�]]�]] ı]]˝ k] Ÿ+ ˝] k] /�]� k]
˝ a]� œ+ �]` ^&�]]�]] ^�]�]˝]] n+D �]+ ^&�]]�]]
˝ a]� œ+  k] �]] k) a&�] �]+� k] � œ] �]&& k&�]]
˙] k] +�] �]` �]+ ) k+ Ÿ+D X ˝ a]�+] k) �]] k)
� œ] +�]])` -]�]] -"�] n+ ��] œ]^� +�]
˙]]�]˝ k] Ÿ+ ^� ˙ n]� k] ˝ a]�] +�]])` ˝])+ a&�]
	 k]�]˝ k] + k]  n]� k] +` ˝ a]�] +�]])` ˝])+ ^&�]]�]]
�]` ı]]- k]� k]D W

Y �]]/�] k]E +�] �]+™ ˘]]+˝ k] ^� ˝ a]�] /�]
�]]˝] � k] -�]˙]]�] )+ k] ^� +�]� k]
4^�]�]] Ü] o]˝] � œ] n� �]` � a]�]`�]˝] 	 k]�]` ˛]`D X

+�] /˝]�]` ˝]� �]`( œ] � k] � a]ä] k) ^� 0� œ+
�]+�]] +�]])` �])&]�˝] � k] �]]+) ˛]]D +� œ]
˝] k] �]�]] ^� +�] �]]�]& •ä]&] +` �]+™
�]˘ œ]� k]D Y Z +� œ] ˝] k] �]+ t] ˝]� �]�]] ^�
+� œ] �] n]˝] � ` �]ä]] � a]�]] &` �]�]` n+D �]+
/�]^�]4 a+-] ˝]]^� +�] � a]& ı]) �]+™
�]_�� 0�] ı])� k]�]) ı]) �]) k]�]] )� œ] Z ˙] k]
�] k) a+- œ] � k] •ä]&] � )˝]] n+D R[ 0�]� k]
+� œ] �] n]˝] k� �] a+˝] �] kå �]˝] k) � k] �]˘]]�]] n+
- n]) �]˘]]4�]]D +�]])` -]�]] n+ ^� ]+
+� œ] -]� k] �]` �]˘]]˝]] ) k+�]]D R[ RR ˝ a]�]
�]` +�]] k) ^�]4 ^�]��]˝ œ] � ) k� +�]])` �]&&
� ) �]� ˝ k] + k] RR ˝]]^� �] a+˝] œ] � ` Ü]]˛ “]O
�]]- œ] � ` ]˙]+ � k] +�] ı]) �� ı]] � ` ˙]]4
- n]) �]&� k] � œ] �] a+˝]O� k] �] k]�] +�]])` ˝])(
� k] ˇ]��]]]& k& �] œ� D RS

RBU � �]] r+ n]�]�]]Ds

RS +� œ] /�] �]]˝] � ] �] “] n+ - n])
+�]])] ä]�]`) �]` �]]]+` k&˝]] n+ ^� +�]
a&^�]�]] � œ] - n]) �]]�]� ) ˝ a]�+] k) �]`˘] k4�]`

ı]^]¾]˝]] - n]) �]`ˇ]] “/ � k] ) k+ Ÿ+ ˙] k] ı])O
� k]�]) ^�]�]]˝]] n+ - n]) +�] a&^�]�]]]`
� a]^Ã ı]) �]+™ R �]_�� ı])� k]�]) � ` �]+]O
�� ı]] ı]) ^�]� “]) ) k+ Ÿ+D RT &)-�]�]E

+�] 0�] �]]˝] œ] � k] ! k]å ˝ a]� œ+ - n]) a� !
�]+™ ^�]�] ) k+ ^˙]� œ+ ˝ a]�] ı]æ� ) � �]�]	]
�]� ˝ k] + k]D - n]) � Ÿ] -]�]] � )˝]] gt+
^� ˝ a]�] /�] �]]˝] œ] � k] ı g])` ˝])+ � �]�]	] k]� k]
RU # `� ˙ n]� k] a� ! +& ˝]� ˝ a]�] �]�]	]˝ k]
�]` + k] ^� +�] ˝ a]�+] k) ^�]4 �] “] � )� k] � `
]˙]+ Ÿ+ - n]) ˝ a]�] �]` +�]] k) Ü]� a] �]`� a] k�
^&�] +�]] k) ^�]4 �] “] � )� k] � ` ]˙]+ #+O
) k]� k]D

RV /�]` �]) k]� k] k� �]]˛] � Ÿ]� k] �] k]˘]] ˛]]
^� ˝ a]�+] k) ı]]�] g&�])` �]]) -] t1 ˝]]^�
˝ a]� œ+ � a]�]` � ] 4� - n]) �] n]� ] ^�]� k]D�
RW ��] œ]^� � Ÿ]� k] �] k]˘]] ˛]] ^� �]^� a&^�]�]]
˙]]˝ k] ]�˝] - n]) ]+ t] � k] �] n]"˝ k] ]�˝]
)]�˝ k] � œ] ˝ a]�]� k] ^�]� gt]�]] - n]) ^( ) ˝ a]�]
a� ! g&) -]� ) � a]	 k] �] g+^&�]] k� ^�]4

^]&] � ) k]� k]D S RX ˙]�] � Ÿ]� k] �]+ /)]&]
^� �]] ˛]] ˝] k] ��]] � Ÿ]� k] ^�]�]] �] k]˘ k]O
�]�]	 k] k4�]] ^� �]] ˛]]H ˙]�] � Ÿ] a� !
/)]&] � )˝]] gt+ ˝] k] ��]] ^�] “( -ı]�]`
�]�]O�])ä]` � )� k] k� ^�]4 k4�]] � )˝]]
gt+ ^� ı]+� k] ˝] k] r+ t]O+ t]s � gt+ �]�]) ^( )

r�]O�]sH RY �]�]) ˙ n]� k] ı])� k]�]) ı])
�]) k]�]] ^� �]] ˙]] �]� ˝]] n+E  n]� k] +` ˝ a]�]
+�] ı]) �]` �]) k]�]] � ) �]� ˝ k] + k] ^� ˙]�]
+�] ˝ a]�]� k] r+ t]s � +˝ k] Ÿ+E ˝] k] 0�]� ] �]˝]O
�]�] r�]s �]+™ + k]˝]]D RZ /�]^�]4 ^�

RBRT � �]] �]]�]&E r^˙]� œ+ ˝ a]�] ı]+� k] � k]
-˘!` ˝])+ ˙]]�]˝ k] + k]Ds ��]]yE r-]^�])
˝]� Ds RBRV � �]] �]]�]&E r˝]]^� ˝ a]� œ+ & k]
�]]) ( ]�]&] + k]Ds

-ˇ�]y R
R �]�] VRBT

) k]�] RVBV

S 
]˙] STBU
S a� ) XBW

T /( WBSRE SS
R^˛] UBRY

U ) k]�] RVBU
S^˛] SBRWE RX

V R a� ) UBRRORT
a� �] RBSU

W ) k]�] YBRY
S˝]` SBRRE RS

X Ü k]�] S[BRYE RZ

Y R a� ) RVBTS

Z S a� ) RSBR[

R[ 
]˙] TUBXE RZ
S˝]` UBRY
Sı]˝] SBZ

RR ^( �] RBRZ
^( � k] SS

RS Ü k]�] RSBV
) k]�] RVBT[OTS

�������������������

g&�])] � q]�]y
R R a� ) SBUE V

S R a� ) RWBVE W



RZ[Z S a� •)^˛]�] œ] RBS[QSBRT
ı])� k]�]) � ] � k]"] �]�]`+ �]`� a]E ^˙]�]� ]
+�]� k] �]]�]` � Ÿ]� k]E ^�]�]]]� a]�]� - n]) ˝]`� a]O
^˛]� a]�] R � k] ˝ a]�+] k) �]`˘] Ü]˘]]) ^� �]] ˛]]E
]+ ı]+� k] r+ t]s - n]) ^( ) r�]s �]+™ a+-]
�]_�� 0�] k� �]]�]� k] � œ] r+ t]s � ] �]˝]�]�]
+� k]�]] r+ t]s a+-] n+D S[ /�]^�]4 ^�
ı])� k]�]) k� ˘]] k+ ^� ˝]� k] +` ]] k& + œ]E  k]
�]�] 0�]` k� ä]^)4 r+ t]s a+4 Ÿ+D S /�]^�]4
0�]` k� ä]^)4 +�] ı])� k]�]) � k] r-]�]`�]s
� +˝ k] Ÿ+ T - n]) /�]� k] ı])� k]�]) � ` �]^+�]]
+ k]˝]` n+D SR �]�]) ˙] k] /�] �]]˝] � ]
ı]�� ] �]� `�] ^&�]]˝]] n+ ^� ˝ a]�] - n]) +�]
�]�]`+ k� Ÿ+ - n]) ^˙]�]� k] +�]])] -^�]
 k]�
^� �]] n+E ]+ ı])� k]�]) n+D U SS 0�]� k]
+�] ı]) -ı]�]` � a]+) �]` �]�]]�]` n+ V - n])
˙] k] -]� k]]]�]] n+ 0�]� ] �]�]]�]] ^&�]]�
n+ �]]�]` ı]^]¾] �]_�˝]E W ˙] k] 0�]� k] +�]] k)

^&�] œ] � œ] &` n+D
ST � Ÿ] -�] ˝]� a� •)˛] ^�] “( /�]^�]4

�]+™ -]�]] ��] œ]^� � Ÿ] ˝ a]� œ+ - n]) ä�]]&]
a&�]` �]+™ � )�]] ˘]]+˝]] ˛]]D -�]) �]+

�]]˝] 	 g]# n+ ˝] k] ı])� k]�]) � k] k) ^�]�]](
�]]]+` k&D SU k4�]` �]]˝] �]+™ ^� +�]
˝ a]�+] k) ^]�]]�] k� �]]^�]� Ÿ+ X �]_�� +�]
˝ a]�+])` � a]�]` k� ^�]4 ˝ a]�+] k) �]+� �]š Ÿ+E
��] œ]^� ˝ a]�] -ı]� k] +` ^]�]]�] � ` ]˙]+
� k] �] kå + k]D

S � Ÿ]� k] # ]�] ^�]�]] n+ ^� ˙]�] � Ÿ] & k]�]])]
˝ a]�+] k) ı]]�] -] t1 ˝] k] ˝ a]� œ+ 0&]�]

�] � tÎ D S /�]^�]4 ^� -�]) � Ÿ] ˝ a]� œ+
0&]�] � ) gt& ˝] k] � a]	 k] � n]�] � a]�] � k)�]]E
^�]]] 0�] k� ^˙]� k] � Ÿ]� k] 0&]�] ^� �]] n+H
T � Ÿ]� k] ˝ a]� œ+ �]+ �]�] /�]^�]4 ^�]�]] n+ ^�
˙]�] � Ÿ] -] t1 ˝] k] ^˙]�] �] k]�] œ] � k] � a]	 k] � a]�]`
^�]�]�]` ˘]]^+4 0�]� ` ]˙]+ � k] � Ÿ] 0&]�] �]

RBRZ ��]`�]]�] 
]` � +�]]˝]] ˛]]D RBSS
� �]] r^�]�]]�]` &`C ı]�� ] �]� g]˝] ^&�]]Ds

+ k] ˙]] t1 E ��] œ]^� � a]	 k] �]) k]�]] n+ ^� ^˙]�]
�]]˝] œ] � k] � a]	 k] � a]�]` ^�]�]˝]` n+ 0�+™ �]]˝] œ]
� k] ˝ a]� œ+ �]` � a]�]` ^�]�]˝]` n+D U � Ÿ]� k] �]å`
˝]� �]`( - n]) ^&�] � ` ˝]åı] k� �]]˛]
- t]� g] �]+]O�]+]� ) ˝ a]� œ+ ^�]�]] ˛]]E /�]O
^�]4 �]+™ ^� ˝ a]�] 0&]�] + k] ˙]]- k] R �]_��
/�]^�]4 ^� ˝ a]�] ˙]]�] k] ^� � k])] ı�]])
˝ a]�+] k) ^�]4 ^� ˝]�]] �]+)] n+D

V -�] -�]) ^� �]` � k] 0&]�] ^� �]]
n+E S ˝] k] 0�]� k] � a]	 k] �]+™ �]_�� ˝ a]�]

�]�]� k] a� ! +& ˝]� 0&]�] ^� �]] n+D � Ÿ]
�] a+˝] � kå �]�& œ] � œ] �]+™ � +�]] ˘]]+˝]]D
W 0�] -]&�]` � k] ä�]]&]˝]) �] k]�] œ] � k]
˙] k] ( "� ]) �]�]]�]` n+ ]+ � ]( ` n+D
X -�] ˝ a]� œ+ 0�] ı]) �� ı]] � ) k� 0� k]
�]]( � )�]] ˘]]^+4 - n]) 0� k] ^&�]]�]] k&�]]
˘]]^+4E T � +™ k4�]] �] + k] ^� ]+ +&O
� k]Oä�]]&] 0&]�]` � œ] g$�] ˙]]4D U Y /�]O
^�]4 � Ÿ] ˝ a]� œ+ �]æ]]] k&˝]] gt+ ^� ˝ a]�]
0�] -]&�]` � k] -ı]� k] ı�]]) � ] �]� `�]
^&�]]- k]D V Z � Ÿ] ˝ a]� œ+ �]+ ^˘]¹` /�]^�]4
�]` ^�]�] )+] gt+ ˝]]^� � a]	 k] ı]˝]] ˘]� k]
^� ˝ a]�] �]�] �]]˝] œ] � œ] -]�]] �]]�]˝ k] + k]
�]] �]+™D R[ ˝ a]�] ^˙]�] ^� �]` � k] �]](
� )˝ k] + k]E 0� k] � Ÿ] �]` �]]( � )˝]] gt+D &)O
-�]�] � Ÿ]� k] ^˙]�] ^� �]` � k] �]]( ^� �]] n+
L-�]) � Ÿ]� k] � k] “/ -ı])]ˇ] �]]( ^� �]] n+ME
]+ � Ÿ]� k] �]�]`+ k� �]]�]� k] ˝ a]�+])` �]]^˝])
^� �]] n+ RR ˝]]^� � n]˝]]�] +�] ı]) +]]`
�] + k] ˙]]4� W ��] œ]^� +�] 0�]� ` ˘]]�]O
�]]^ä]�] œ]� � k] -�]˙]]�] �]+™D X

RS ˙]�] � Ÿ] �]�]`+ k� �]] k) � œ] � a]�]�]�])`
� a]�]]� k] ¾] k]-]�] ı] at+˘]] Y - n]) Ü]� a] � `
� k]]] � œ] � k] k) ^�]4 �] n] k� � ] 4� &)O
]]ä]] �] k]�]] �]�]]E RT ˝] k] � k] k) �]] “/
˝]`˝ a]�] Z � k] ]+ t] �] ı]]� k] � ` ]˙]+ � k] � k])]

SBRR � �]] r+� œ] ˘]� �]] �] k&Ds � �]]
r/)]& œ]C �]]^ä]�] œ]Ds

-ˇ�]y R
R Ü k]�] RYBV

S ) k]�] RVBY

T Ü]� TBRU

U R� g]+ SBS[E SX

V /( UBT[

W ) k]�] YBST
S a� ) VBV
/( RBRTE RU

X /ì] RTBRX
Rı]˝] VBSE T

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y S
R S a� ) XBYE Z

S R a� ) VBR

T � g]� RVBSTE
SU

U /ì] RSBRS

V ) k]�] RSBR[

W � g]� SSBTR
S˝]` SBSW

X /( WBRRE RS
Rı]˝] VBY

Y Ü k]�] RWBY

Z 	]�] SBT
˝]`˝] RBU



S a� •)^˛]�] œ] SBRUQTBRT RZR[
˙]` � k]˘ n]�] + k] �]�]]D ˝]�] � Ÿ]� k] ]+ t] ˘ k]�] œ]
� k] -�]^]&] � +] - n]) � Ÿ] �]^� a&^�]�]] R k�
^�]4 )]]�]] + k] �]�]]D

RU �]�]) ı])� k]�]) � ] ˇ]��]]]& + k]
˙] k] +� k]�]] +�]] k) -]� k]O-]� k] ˘]�]˝]] a+-]
+� œ] ˙]`˝] k� ˙ a]� g]�] � œ] �]�]`+ k� � o]�] ^�]4
˘]�]˝]] n+ - n]) +�]] k) ä]^)4 -ı]� k] �]]�]
� ` � a]�]� g] +) ˙]�]+ n( �]]˝]] n+I�
RV /�]^�]4 ^� ı])� k]�]) k� �]]�]� k] +�]
0Ã]) ı]]� k]]]�] œ] - n]) �]]�] + k]� k]]]�] œ] k�
^�]4 �]�]`+ k� �]] k) � œ] �]�]]˘]]) � ` � a]�]� g]
Ÿ+E RW �]]�]` �]]�] + k]� k]]]�] œ] k� ^�]4

]+ � o]ˇ]� Ÿ+ ˙] k] �] n]˝] � ` ˝])( � k] ˙]]˝]`
n+ S - n]) 0Ã]) ı]]� k]]]�] œ] k� ^�]4 k4�]`

� a]�]� g] Ÿ+ ˙] k] ˙]`]�] � ` ˝])( � k] ˙]]˝]` n+D
- n]) � n]�] n+ ˙] k] /�] � k]]] k� ^�]4 ä]Î )`
�] k]��]˝]] )�]˝]] n+H RX +�] �] k]��]˝]]
)�]˝ k] Ÿ+ ��] œ]^� +�] ı])� k]�]) k� ]˘]�]
� ] �] n]&] � )� k]]]� k]� �]+™E T ˙ n]�]] � “/
�] k]�] � )˝ k] Ÿ+D /�] k� �]˙]]�] ı])� k]�]) � `
˝])( � k] � k]˙ k] a+- œ] k� �]]˝ k] +�] �]`ˇ]] “/ � k]
�] k]�]˝ k] Ÿ+E + t]E ı])� k]�]) � k] +]^ä]) ˙]]�]O
� ) �]�]`+ k� � o]�] �] k]�]˝ k] Ÿ+D

T ��]] +� œ] 4� �]]) ^( ) �]4 ^�] k) � k]
˝ a]� œ+ -ı]�]] ı]^)˘]�] k&�]] + k]�]] �]]�] k]

˝ a]�] +� œ] ˙]]�]˝ k] +` �]+™H �]] a� ! �] k]�] œ]
� ` ˝])+E ��]] +� œ] �]` -ı]� k] ^�]4
˝ a]� œ+ ^�]( ]^)�]` ^˘]^¹�] t] k&�]` + œ]�]` �]]
˝ a]�]� k] ^�]( ]^)�]` ^˘]^¹�] t] � k]�]` + œ]�]`H
S +�]])` ^�]( ]^)�]` ^˘]¹` ˝ a]�] � a]& + k]E U

˙] k] +�]] k) ^&�] œ] ı]) ^�]�]` n+ - n]) ^˙]� k]
�]])` a&^�]�]] ˙]]�]˝]` - n]) ı]æ˝]` n+D
T �]+ �]]˝] ä]]^+) n+ ^� ˝ a]�] �]�]`+ � `
^˘]¹` + k] ^˙]� k] +�] � k]]� œ] V � k] ��]]+` � k]
�]+™E �]_�� ˙]`^]˝] ı])� k]�]) � ` ı]^]¾]

SBRU � �]] rı]) ˇ�]]�] �]™˘]˝]] n+Ds SBRW
� �]] r� a]�]� g]Ds SBRX � �]] r��]]ı]]) � )� k]O
�]]� k]C � k] � a]�]]( ] � �]]� k]�]]� k]Ds

�]_�˝] � k] ^�]�]] n+ - n]) /� k] ı]˝˛]) � `
ı]^"�]]- œ] R ı]) �]+™ �]_�� ^&�] œ] ı])
^�]�]] n+D S

U �]�]`+ k� ä]^)4 ı])� k]�]) k� �]]�]� k]
+�] �]+` �]) k]�]] )�]˝ k] Ÿ+D V +�] �]+
�]+™ � +˝ k] ^� +�]� œ] ˙] k] ä]Î )` �] k]��]˝]] n+
�]+ +�]])` -ı]�]` ]˙]+ � k] n+E �]_��
+�]� œ] ˙] k] ä]Î )` �] k]��]˝]] n+ ]+ ı])� k]�])
� ` �]& n]�]˝] n+D T W ]]� “/ 0�]` � k] +� œ]
ä]Î )˝] k� ^+�]]�] � k] �] k]��] �]�]]�]] n+ ^�
+�] ^� �]` ^�]^�]˝] � ]� g]�] U k� �]+™E �]_��
4� �]4 � )]) k� V - n]) ı]^]¾] �]_�˝]
k� � k]]� �]� œ]D ��] œ]^� ^�]^�]˝] � ]� g]�]

˝] k] �] n]˝] � ` �]ä]] � a]�]]˝]] n+ W �]�]) ı]^]¾]
�]_�˝] ˙]`]�] k&˝]` n+D X

X �]+` �]+™E -�]) ]+ � ]� g]�] ˙] k] �] n]˝]
k&˝]] n+ - n]) ˙] k] ı]˝˛]) œ] ı]) �] k]&� ) ^�]�]]

�]�]] ˛]]E Y /˝]�]` �]^+�]] k� �]]˛] ^&�]]
�]�]] ^� /�])]4�]` �] k]�] � g]�]] k� ˘ k]+ k)
� k] ^�]� �]� k]]]� k] ˝ k]˙] � ` ]˙]+ � k] 0� k] �]+™
k&�] �] k� E Z ˙]�]^� ]+ k4�]] ˝ k]˙] ˛]] ^˙]� k]

^�]" ˙]]�]] ˛]]E Y ˝] k] ı]^]¾] �]_�˝] - n])
�]` ä�]]&] �]^+�]] k� �]]˛] ��] œ] �]+™ &`
˙]]4�]`H R[ Z -�]) & k]
]` #+)]� k]]]�]]
� ]� g]�] RR �]^+�]] � k] �])ı g]) ˛]]E RS ˝] k] � k]�
#+)]� k]]]�]` � k]]] - n]) �]` ^� ˝]�]` �]^+�]]
� k] �])ı g]) + k]�]`I RT R[ &)-�]�] ^˙]� k]
4� ]�˝] �]^+�]] � k] �])ı g]) ^� �]] �]�]]
˛]]E 0�]� ` �]^+�]] !`�] �]` �]�]` ��] œ]^�
˙] k] �]^+�]] �]]& � œ] -]�]` ]+ 0�]� k] �]`
�]æ� ) ˛]`D RU RR ˝] k] ^˙]� k] ^�]"] ^&�]]
˙]]�]] ˛]] -�]) 0� k] �]^+�]] k� �]]˛] �]]�]]
�]�]] ˛]]E RV ˝] k] ˙] k] )+� k]]]�]] n+ 0�]� `
�]^+�]] - n]) ^� ˝]�]` �]æ� ) + k]�]`I RW

RS +�]] k) ı]]�] k4�]` -]�]] n+ RX /�]O
^�]4 +�] �]å` ^+��]˝] k� �]]˛] � k]^	]	]�
�] k]�]˝ k] Ÿ+ RT - n]) +�] ]+ �]+™ � )˝ k]
˙] k] � g]�]] � )˝]] ˛]]D ]+ -ı]�]] ˘ k]+)]

-ˇ�]y S
R S a� ) XBV

S � g]+ RVBRZ
S a� ) UBT
Rı]˝] SBXE Y

T S a� ) UBS

�������������������

-ˇ�]y T
U R a� ) ZBS

V R a� ) TBV

�������������������

g&�])] � q]�]y
R ^�]	 “] TRBRY

^�]	 “] TUBR

S �]`˝] TBT
�]`˝] XBT

T ^�]	 “] UBRSE RV
^( �] SBRT

U ) k]�] RTBZ

V /ì] YBW

W 	]�] TBR[

X � g]+ WBWT

Y ^�]	 “] TRBRY
^�]	 “] TSBRW

Z ^�]	 “] TUBSZE
T[

R[ Ü k]�] SBRE U
Rı]˝] UBRU

RR ��] SXBSW

RS ^�]	 “] TUBTV

RT ) k]�] TBSRE SS

RU a� �] SBRWE RX

RV ^�]	 “] RZBRW
^�]	 “] SUBRX

RW /ì] RSBSSOSU

RX Rı]˝] RBTE U



RZRR S a� •)^˛]�] œ] TBRUQUBRR
ı]) k& � k] %� � k]˝]] ˛]] R ˝]]^� /�])]4�]`
0�] � ]� g]�] � ` �]^+�]] � k] 4� "� �]
k&�] �] œ� ^˙]� k] �]]& � œ] ^�]"] ^&�]] ˙]]˝]]D

RU �]�]) 0�]� ` �] k]˘]� k]O�]�]	]� k] � `
�]_�˝] � o]& ı]å �]�]` ˛]`D S -]˙] k� ^&�]
˝]� ˙]�] ı a])]�]] � )]) ı]æ] ˙]]˝]] n+ ˝] k]
0�] k� ^&�] œ] ı]) ]+` ı])&] ı]å] )+˝]] n+E T

��] œ]^� ]+ ı])&] ^�] “( �]�]`+ k� ä]^)4
+"]�]] ˙]] �]� ˝]] n+D U RV -�]�] � œ]E
-]˙] k� ^&�] ˝]� ˙]�] � �]` � g]�]] � `
^� ˝]]� œ] ı]æ� ) � a]�]]�]` ˙]]˝]` Ÿ+E V ˝] k]
0�] k� ^&�] œ] ı]) ı])&] ı]å] )+˝]] n+D W

RW �]�]) ˙]�] � k] “/ ı]�]"� ) �]+ k]]]� k�
ı]]�] -]˝]] n+E ˝] k] ]+ ı])&] +"] ^&�]]
˙]]˝]] n+D X RX �]+ k]]]� -Ê��] n+ Y

- n]) ˙]+ t] �]+ k]]]� � ` ı]^]¾] �]_�˝] n+E
]+ t] -]ä]]&` n+D Z RY +�]] k) ˘ k]+ k) ı])
ı])&] �]+™ ı]å] n+ - n]) +�] �]�] -] “/� k]
� ` ˝])+ �]+ k]]]� � ` �]^+�]] 	]�]� ]˝ k]
Ÿ+D /�] & n])]�] +�]])` !^] ı])� k]�]) k�

˙ n]�]` �]�]˝]` ˙]] )+` n+ - n]) +�] ^&�] œ]O
^&�] ı]+� k] � k] ä�]]&] 0�]� ` �]^+�]] 	]�]� ]
) k+ Ÿ+E # `� ˙ n]� k] �]+ k]]]� +� œ] �]&�]˝]] ˙]]
)+] n+ ˙] k] -Ê��] ı])� k]�]) n+D� R[

U /�]^�]4 ˙]�] +�] ı]) k4�]` &�]] � `
�]�]` ^� +� œ] �]+ � k]]] �] Ÿ]ı]` �]�]`

n+E ˝] k] +�] ^+��]˝] �]+™ +])˝ k]D S �]�])
+�]� k] !�]O� ı]" k� � ]�] ! k]å ^&4 Ÿ+ ˙] k]
�]� “]�]]� Ÿ+D +�] �] ˝] k] ˘]]�]]� ` � )˝ k] Ÿ+E
�] +` ı])� k]�]) k� ]˘]�] � œ] ^�]�]]]" � )˝ k]
Ÿ+E RR �]_�� �]˘˘]] “/ �]˝]]� ) ı])� k]�]) k�

�]]�]� k] +) o/�]]�] k� ä]�]`) � k] �]]� k]]]�]`
-˘!` ^�]�]]�] )�]˝ k] Ÿ+D RS T +�] ^˙]�]
� a]�]�]�])` � ] k4�]]�] � )˝ k] Ÿ+E 0�] ı])
-�]) ]]� “/ ı])&] ı]å] a+-] n+E ˝] k] �]+

TBRWORY �-^˝]y � V k&� œ]D TBRY � �]]
�]]�]&E r�]+ k]�]] � ` ı]^�]¾] �]_�˝] +� œ] �]&�]
)+` n+Ds

ı])&] 0�] k� ^�]4 ı]å] n+ ˙] k] ^]�]]�]
� ` ˝])( ˙]] ) k+ Ÿ+D U 0�] -^]�]]O
^�]�] œ] � ` � a]^ÃE /�] a&^�]�]] � ` �]]�˛]]�
k� “/�]) R � k] o-ˇ]` � ) &` n+ S ˝]]^�

�]�]`+ ˙] k] ı])� k]�]) � ` !^] n+E T 0�] k�
�]] k) � œ] �]]�]&]) � a]�]�]�])` � ` ) n]�]�]`
0�] ı]) �] ˘]�] k� D U V /�]^�]4 ^� +�]
-ı]� k] �]] k) � œ] �]+™E �]_�� �]`� a] �]�]`+
k� �]] k) � œ] Ü]˘]]) � ) ) k+ Ÿ+ ^� ]+ Ü]� a]
n+ - n]) -ı]� k] �]] k) � œ] �]+ � +˝ k] Ÿ+ ^� +�]

�]`� a] � ` �]]^˝]) ˝ a]�+] k) &]�] Ÿ+D W /�]O
^�]4 ^� ı])� k]�]) � k] +` � +] ˛]]E r o-ˇ]O
� ]) � œ] � k] ) n]�]�]` ˘]�] k� Ds V 0�]` � k] +�]] k)
^&�] œ] ı]) -ı]�]` ) n]�]�]` ˘]�]� ]�]` n+ W

˝]]^� +�] 0� œ+ ı])� k]�]) k� 0�] �]]�]&])
�]]�] � k] ) n]�]�] � œ) ˙] k] �]�]`+ k� ˘ k]+ k) � k]
	]�]� ˝]] n+D

X � k]^� �] +�]] k) ı]]�] �]+ �]ä]]�]] X

^�]¸` k� �])˝]�] œ]� � œ] n+ Y ˝]]^� �]+ ä]]^+)
+ k] �] k� ^� ]+ ˝]]� ˝] ˙] k] -]�] o/�]]�] œ]
� ` ˝]]� ˝] � k] � +™ �]æ� ) n+E +� œ] ı])O
� k]�]) � ` ˝])( � k] ^�]�]` n+E �] ^� �]+
+�]])` -ı]�]` n+D Z Y +�] +) ˝])+ � k]
&�]]4 ˝] k] ˙]]˝ k] Ÿ+ �]�]) /�] +& ˝]�
�]+™ ^� � k] “/ 0��]`& �] �]˘ k]E 0�]	]�] � œ]
˝] k] + k]˝ k] Ÿ+ �]�]) /˝]�]` 0�]	]�] � œ] �]+™ ^�
� k] “/ )]�˝]] �]ä]) �] -]4D� R[ Z +�]
ı]) ä a]��] ˝] k] %]4 ˙]]˝ k] Ÿ+ �]�]) +� œ] ˝�]]�]]
�]+™ ˙]]˝]]D RR +�] ^�])]4 ˝] k] ˙]]˝ k] Ÿ+ �]�])
�]]�] �]+™ ^� 4 ˙]]˝ k]D RS R[ +) ]�˝]
+�]] k) �]]˛] �]&�]� g]� ` � ` ˙]]˝]` n+ - n])
+� œ] �] n]˝] k� +]]� k] ^� �]] ˙]]˝]] n+ # `�
˙ n]� k] �]`� a] k� �]]˛] a+-] ˛]] RT ˝]]^� �]`� a]
� ] ˙]`]�] +�]] k) �])`) � œ] ä]]^+) + k]D
RR /�]^�]4 ^� +�] ˙] k] •ä]&] Ÿ+E +)

UBU � �]] rä]�]]� k]Ds �]�&]�]�]` k&� œ]D UBX
� �]] r�]å œ]Ds UBY � �]] �]]�]&E r+� œ]
�]]� g]�] �]+™ ! k]å] ˙]]˝]]Ds

-ˇ�]y T
R ^�]	 “] TUBTTOTV

S ) k]�] RRBX

T � g]+ RSBU[

U ) k]�] XBW
/( SBRV

V Ü k]�] RVBSR

W ) k]�] RRBY

X ^�]	 “] TUBTU

Y � g]+ UBSU

Z �]�] WRBR
) k]�] WBRU
) k]�] YBRV
	]�] VBRE RT

R[ S a� ) UBW
/( UBSTE SU
/( VBR

�������������������

-ˇ�]y U
RR S a� ) SBRX

	]�] RBZ

RS S a� ) WBTE U

�������������������

g&�])] � q]�]y
R � g]+ RUBT[

/( SBS
R� g]+ VBRZ

S S a� ) RRBRU

T a� �] RBRV
/ì] RBT

U �]�] W[BS
� g]+ YBRS

V 0˝] RBT

W Rı]˝] SBZ

X S a� ) UBR

Y �]�] WUBY
Ü k]�] ZBRV
R a� ) RVBUX

Z S a� ) RSBZE R[
^( �] UBRT

R[ R a� ) R[BRT

RR /ì] RTBV

RS Ü]� SBR[

RT ^( �] TBR[
Rı]˝] UBRT



S a� •)^˛]�] œ] UBRSQVBRR RZRS
]�˝] +�]])] -]�]�]]O�]]�]�]] �] n]˝] � k] + k]˝]]
n+ R ˝]]^� �]`� a] � ] ˙]`]�] +�]] k) �]�])

�])`) � œ] ä]]^+) + k]D RS /�] ˝])+ +�]� œ]
�] n]˝] � ]�] � ) )+` n+ �]�]) ˝ a]�]� œ] ˙]`]�]D

RT +�]� œ] ^]�]]�] � ` ]+` �]]]�]] n+
^˙]�] k� �]] k) � œ] �]+ ^�]�]] n+E r� Ÿ]� k]
^]�]]�] ^� �]] /�]^�]4 � Ÿ]� k] � +]Ds S +�]
�]` ^]�]]�] � )˝ k] Ÿ+ - n]) /�]^�]4 +�]
�] k]�]˝ k] Ÿ+ RU ��] œ]^� +�] ˙]]�]˝ k] Ÿ+ ^�
^˙]�]� k] �]`� a] � k] •ä]&] ^� �]] ˛]] ]+ +� œ]
�]` �]`� a] k� �]]˛] •ä]&] � k)�]] - n]) +� œ]
˝ a]�+] k) �]]˛] 0�] k� �]]�]� k] � k] ˙]]4�]]D T

RV �]+ �]�] a� ! ˝ a]�+])` �]]^˝]) a+-] n+
˝]]^� ä�]]&]O� k]Oä�]]&] �] k]�] œ] ı]) �]+]O
�� ı]] + k] ��] œ]^� �] a+˝]O� k] �] k]�] ı])� k]�])

� ] ˇ]��]]]& � ) ) k+ Ÿ+ ^˙]�]� k] 0�]� `
�]^+�]] + k] )+` n+D U

RW /�]^�]4 +�] +]) �]+™ �]]�]˝ k]D �]� k]
+` +�]])] �]]+) � ] o/�]]�]� ^�]"˝]] ˙]]
)+] n+ �]�]) +�]])] o-&) � ] o/�]]�]
^&�]O�]O^&�] �]�]] + k]˝]] ˙]] )+] n+D
RX +]�] t]^� +�]])` a&�]O˝]� �]` œ( � ı]�]O
�]) k� ^�]4 - n]) +�]� ` Ÿ+E �]�]) � k]
+� œ] k4�]` �]^+�]] ^&�]]˝]` Ÿ+ ˙] k] � k]^�]�]]�]�
n+ - n]) +� k]�]] ˝]� � ]�]�] )+˝]` n+D V

RY /�] & n])]�] +�] -ı]�]` �]ä]) ^&�]]�]`
k&� k]]]�]` ˘]`ä] œ] ı]) �]+™ �]_�� -�] k&�]`

˘]`ä] œ] ı]) ^"� ]4 )�]˝ k] Ÿ+D W /�]^�]4 ^�
˙] k] ˘]`ä œ] ^&�]]�]` k&˝]` Ÿ+  k] a� ! ]�˝] k�
^�]4 Ÿ+E �]�]) ˙] k] ^&�]]�]` �]+™ k&˝]™  k]
+� k]�]] � ]�]�] )+˝]` Ÿ+D

V +�] ˙]]�]˝ k] Ÿ+ ^� ˙]�] ˇ])˝]` ı])
+�]])] �]+ �]) �]]�]` �])`) � ] �]+

k$)] ^�]" ˙]]4�]]E X ˝]�] +� œ] ı])� k]�]) � `
˝])( � k] �]� “] � œ] +� k]�]] � ]�]�] )+� k]O
]]�]` /�]])˝] ^�]� k]�]`E k4�]] �]) ˙] k] +]˛] � k]

UBRW � �]] r+�]])] �])`)Ds UBRX � �]]
rı])`�]] t4Ds ��]]yE r�]ä]�]&])Ds

�]+™ �]�]]�]] �]�]]D R S ��] œ]^� +�] /�]
�]) � œ] ]]� “/ � )]+˝ k] Ÿ+ - n]) +�]] k)

o-&) 0� k]� ı]+�]� k] � ` ^&�]` ˝]�]��]] n+
˙] k] +�]] k) ^�]4 �]� “] � k] n+ � S T - n])
˙]�] +�] 0� k] ı]+�] � œ]� k] ˝] k] +�] � o]� k]
�]+™ ı]]4 ˙]] t4� k]D U &)-�]�] +�] ˙] k]
/�] k$ k) � œ] Ÿ+E +�] �] k]	] � k] &� k] a+4 � )]+O
˝ k] Ÿ+D k4�]` �]]˝] �]+™ ^� +�] /� k] 0˝]])O
�]] ˘]]+˝ k] Ÿ+E �]_�� �]� “] k� 0�] k$ k) � k]
ı]+�]�]] ˘]]+˝ k] Ÿ+ T ˝]]^� ˙] k] �]�]) n+
0� k] ˙]`]�] ^�]�]�] �] k� D U V ^˙]�]� k] +� œ]
/�]` �]]˝] k� ^�]4 ˝ n]�]]) ^� �]] n+E ]+ ı])O
� k]�]) n+D V ˙] k] -]� k]]]�]] n+ 0�] k�
�]�]]� k]� k� ˝] n]) ı]) 0�]� k] +� œ] -ı]�]`
ı]^]¾] �]_�˝] &` n+D W

W /�]^�]4 +�] +� k]�]] ^+��]˝] )�]˝ k] Ÿ+
- n]) ˙]]�]˝ k] Ÿ+ ^� ˙]�] ˝]� +�] /�] �])
˙ n]� k] �])`) � œ] Ÿ+E ˝]�] ˝]� +�] Ü]� a]
� k] g&) Ÿ+ X X ��] œ]^� +�] - t]�] œ]O k&�]`
˘]`ä] œ] � k] �]+™ �]_�� ^]�]]�] � k] ˘]�]˝ k]
Ÿ+D Y �]�]) +�] ^+��]˝] )�]˝ k] Ÿ+ - n])

�]+` ˘]]+˝ k] Ÿ+ ^� /�] o/�]]�]` �])`) � œ] -�]
�] ˙]` t4 - n]) Ü]� a] k� �]]˛] ^�]]]�] � œ)D Y

Z /�]^�]4 ˘]] k+ +�] 0�] k� �]]˛] ^�]]]�]
� œ) �]] 0�]� k] g&) + œ]E +�]])] �]+` �]��] n+
^� +�] 0� k] � a]�] � œ)D R[ ��] œ]^�
+�]� œ] � k] + k)� � k] �]�]`+ k� ��]]�]O-]�]�]
k� �]]�]� k] +]^ä]) + k]�]] ı] kå�]]� ˝]]^� +)

^� �]` � k] /�] �])`) � œ] )+� ) ˙ n]� k] � ]�]
^� 4 Ÿ+E ^( ) ˘]] k+ -˘ k! + œ] �]] � a] k)E 0�] k�
^+�]]�] � k] 0� k] �]&�]] ^�]� k]D Z

RR �]+ ˙]]�]˝ k] a+4 ^� +� œ] Ü]� a] � ]
$) �]]�]�]] ˘]]^+4E +�] �] k]�] œ] � k] � ]�]�]
� )˝ k] )+˝ k] Ÿ+ ^�  k] +�]])` � a]� œ] - n])

VBS � �]] r0�] ^�]�]]�] � k]Ds � �]] r˙] k]
��]	 “] � ] ^�]�]]�] n+Ds VBV � �]] r^�]�]]�]`C
ı]� k� �]� g]˝]Ds VBR[ � �]] rä]]^+) ^� �]]
˙]]4	]]Ds

-ˇ�]y U
R ) k]�] YBTW

R a� ) UBZ
R a� ) RVBTR

S 
]˙] RRWBR[

T R a� ) WBRU

U S˝]` SBR[

V �]˝] VBRS
) k]�] YBRY

W S a� ) VBX
/ì] RRBR

�������������������

-ˇ�]y V
X Sı]˝] RBRTE RU

�������������������

g&�])] � q]�]y
R R a� ) RVBV[

^( �] TBS[E SR

S ) k]�] WBV
) k]�] YBST
R a� ) RVBUYE
UZ

T R a� ) RVBUTE
UU
^( �] RBSR

U Rı]˝] RBTE U

V /( SBR[

W ) k]�] YBST
/( RBRTE RU

X � g]+ RUBT

Y ^( �] RBST

Z Ü]� SSBRS



RZRT S a� •)^˛]�] œ] VBRSQWBY
ı])� k]�]) -˘!` ˝])+ ˙]]�]˝]] n+ ^� +�]
n� � k] o/�]]�] Ÿ+D - n]) � Ÿ] 0��]`& � )˝]]
gt+ ^� ˝ a]�] �]�]� ] ä]�]`) �]` -˘!` ˝])+

˙]]�] �]�]] n+ ^� +�] n� � k] o/�]]�] Ÿ+D
RS +�] ˝ a]�+] k) �]]�]� k] 4� �]]) ^( ) �]4
^�] k) � k] -ı]�]` ^�]( ]^)�] �]+™ � ) ) k+E
�]_�� ˝ a]� œ+ �]æ]]] k& ) k+ Ÿ+ ^� ˝ a]�] +�]] k)
�]] k) � œ] �] “] � ) k] ˝]]^� ˝ a]�] 0� œ+ ˙]]]�] k&
�]� k] ˙] k] ^&�] k&�]� ) �]+™ �]_�� � g])˝]
k&�]� ) � k]�]` �]])˝ k] Ÿ+D R RT -�])

+�]])] ^&�]]�] ^#� ]� k] �]+™ ˛]] S ˝] k] �]+
ı])� k]�]) k� ^�]4 ˛]]E -�]) +�]])]
^&�]]�] # `� n+ ˝] k] �]+ ˝ a]�+] k) ^�]4 n+D
RU �]�]`+ � ] ı�]]) +� œ] �]˙]� g]) � )˝]] n+
��] œ]^� +�]� k] �]+ ^�]˘] k]å ^�]� ]�]] n+B 4�
-]&�]` �]�] k� ^�]4 �])] T - n]) /�] ˝])+
�]�]` �]) �]4D RV ]+ �]�] k� ^�]4 �])]
˝]]^� ˙] k] ˙]`˝ k] Ÿ+  k] -�] � k] � a]& k� ^�]4 �]
˙]` t4E U �]_�� 0�] k� ^�]4 ˙]` t4 ˙] k] 0�] k�
^�]4 �])] - n]) •ä]&] ^� �]] �]�]]D

RW /�]^�]4 -�] � k] +�] ^� �]` �]`
o/�]]�] � k] o/�]]�]` �]ä]^)4 � k] �]+™ k&�]˝ k]D V

�]� k] +` +�] 4� ]�˝] ı]) �]�]`+ � k]
�])`) k� � a]˝]]^�]� ˙]]�]˝ k] ˛ k]E �]�])
-�] 0� k] +)^�]ä] k4� k] �]+™ ˙]]�]˝ k]D W

RX /�]^�]4 -�]) � k] “/ �]�]`+ k� �]]˛]
4� ˝]] � œ] n+E ˝] k] ]+ 4� �]�]` � �]_
" n+D X

ı a])]�]` ˘]`ä œ] � a]ä]) ˘ a]� ` Ÿ+E k&�] k]I �]�]`
˘]`ä œ] ]˙ g]& � œ] -]�]` Ÿ+D RY �]�]) �]])`
˘]`ä œ] ı])� k]�]) � ` ˝])( � k] Ÿ+ ^˙]�]� k]
�]�]`+ k� ä]^)4 -ı]� k] �]]˛] +�]])` � a]�]+
� )]]�]` Y - n]) +� œ] � a]�]+ � )]]� k] � `
� k]]] &`D Z RZ �]]�]` �]+ k4�]]�] � )� k]
� ` � k]]] ^� ı])� k]�])E �]�]`+ k� ä]^)4
-ı]� k] �]]˛] a&^�]�]] � ` � a]�]+ � )]] )+]
n+ R[ - n]) 0�]� k] 0�] k� � a]�]]+ œ] � ] 0�]� k]

^+�]]�] �]+™ ^�]�]] RR - n]) +� œ] � a]�]+ � ]
� o] k&�] �] Ÿ]ı]]D RS

S[ /�]^�]4 +�] �]�]`+ k� �]&� k] � ]�]
� )� k]]]� k] )]˙] g&˝] R Ÿ+E S �]]�] k] ı])� k]�])
+�]] k) ä]^)4 � a]ä]]^)�] � ) )+] n+D
�]�]`+ k� �]&� k] � ]�] � )� k]]]�] œ] k� �]]˝ k]
+�] ^�]�]˝]` � )˝ k] Ÿ+E rı])� k]�]) k� �]]˛]
� a]�]+ � ) �] k]Ds SR ^˙]�]� k] � �]` ı]]ı]
�]+™ ^� �]]E T 0� k] ı])� k]�]) � k] +�]] k) ^�]4
ı]]ı]O�]^�]� #+)]�]] ˝]]^� 0�] k� ä]^)4
+�] ı])� k]�]) � ` �]ä]) � œ] � k]� #+ œ)D U

W ı])� k]�]) k� �]]˛] � ]�] � )˝ k] a+4 V

+�] ˝ a]�]� k] �]+ �]` � a]ä]]^)�] � )˝ k] Ÿ+
^� ı])� k]�]) � ` �]+]O �� ı]] �]`� ]) � )� k]
k� �]]& 0�] �� ı]] � ] �]� �]& �]˝] � g]�] k]D W

S /�]^�]4 ^� ]+ � +˝]] n+E r� o]ä g])` ı]]� k]
k� ]�˝] � Ÿ]� k] ˝ k])` � a]�]` - n]) 0Ã]) k� ^&�]

˝ k])` �]&& � `Ds X k&�] k]I -�]` �]]�] ˝] n])
ı]) � o]ä g])` ı]]� k] � ] ]�˝] n+D k&�] k]I -�]`
0Ã]) � ] ]+ ^&�] n+D

T +�] ^� �]` �]` ˝])+ � k] # k]� ) �]]� k]
� ` � k] “/ ]˙]+ �]+™ k&˝ k] ˝]]^� +�]])`
� k]]] � œ] � k] “/ & k]
] �] ı]]�]] ˙]]4D Y

U +) ˝])+ � k] +�] ı])� k]�]) k� � k]]�
+ k]� k] � ] �]� g]˝] k&˝ k] Ÿ+E Z ˇ]`)˙] � k] � “/ ı])`O
�]] t4 �]+� )E a&�]O˝]� �]` œ( E ˝ o]�]` - n])
� a]_�� � œ] 	 k]�]� )E R[ V �]]) �]]� )E
n� & � œ] )+� )E RR o&�] œ] � ] �]]�]�]] � ) k� E

� å` � k]+�]˝] � ) k� E ˙]]�]˝ k] a+4 )]˝ œ] � ]"O
� )E � g]� k] ı k]" )+� )E RS W � a]Ã˝]]E
�]]�]E �]ì]E RT �� ı]] RU - n]) ı]^]¾] �]_�˝]
� k]E ^�]�]] � ı]" ı�]]) � ) k� E RV X �]˘˘]`
�]]˝ œ] �] k]�]� )E ı])� k]�]) � ` ˝]]� ˝] � k]E RW

&] t4� - n]) �]] t4 � +]˛] � œ] � k]� ` k�
+^˛]�]]) � k]� )E RX Y /ää]˝] ı]]� k] - n])
� k]/ää]˝] + k]� k] k� �]�]�]E +�]] k) �]] k) � œ] � a])`
�]�]) n( �]� k] - n]) -˘!` �]�]) n( �]� k] k�
�]�]�]D +� œ] ˇ] k]�]] k&� k]]]� k] �]�]	]] ˙]]˝]] n+

VBSR � �]] rı]]ı]Ds WBX ��]]�]& �]])� k] k�
^�]4D ��]]�]& � a]& � k] �]˘]]� k] k� ^�]4D

-ˇ�]y V
R S a� ) R[BR[

S S a� ) RRBRE RW

T �]�] VTBR[
�]˝] S[BSY
R˝]` SBVE W

U ) k]�] RUBXE Y

V �]˝] RSBV[

W � g]+ S[BRX

X 	]�] WBRV

Y ) k]�] VBR[
/( SBRVE RW
a� �] RBRZE S[

Z Ü k]�] S[BSU

R[ ) k]�] VBW
R� g]+ SBRE S

RR ) k]�] UBSV
) k]�] VBRY

RS �]˝] SYBRZE S[
Ü k]�] RTBTYE TZ

�������������������

g&�])] � q]�]y
R /( WBRZE S[

S ^( �] TBS[

T /ì] UBRV
/ì] XBSW

U ) k]�] RBRWE RX

�������������������

-ˇ�]y W
V S a� ) VBS[

W ) k]�] SBU

X �]�] UZBY

Y R a� ) ZBSS

Z S a� ) UBRE S

R[ S a� ) RRBST

RR Ü]� SBR[

RS S a� ) RRBSVE
SX

RT a� �] TBRT
R^˛] VBRU

RU /( UBTS

RV ) k]�] RSBZ

RW R a� ) SBUE V

RX S a� ) R[BU
/( WBRR



S a� •)^˛]�] œ] WBZQXBX RZRU
�]�]) +�] �]˘˘ k] Ÿ+E Z +�] -�]˙]]�] œ] ˙ n]� k]
Ÿ+ ^( ) �]` �]�] g+) Ÿ+E �])� k] ı]) Ÿ+ � ^( )

�]` k&�] k]I +�] •ä]&] Ÿ+E R +�] k4� k] Ÿ+ �]]�] k]
+� œ] �]ä]] &` �]�]` n+ �]�]) �] n]˝] k� +]]� k]
�]+™ ^� �]] �]�]]E S R[ a&�] �]�]]� k]]]�] œ]
˙ n]� k] Ÿ+ �]�]) +� k]�]] � a]�] )+˝ k] Ÿ+E
�])`�] œ] ˙ n]� k] Ÿ+ ^( ) �]` �] a+˝] œ] � k] -�]`)
�]�]]˝ k] Ÿ+E �]]�] k] o� �]]�] Ÿ+ ^( ) �]` +�]] k)
ı]]�] �]�] a� ! n+D T

RR a� •)^˛]�] k]E +�]� k] � a]�]� ) ˝ a]�]� k]
�]]˝] � ` n+E +�]� k] ˝ a]�+] k) ^�]4 -ı]� k]
^&�] œ] � k] �]å] ^� �]] n+D RS +�]� k]
^&�] �] k]�]� ) ˝ a]�]� k] ı�]]) ^� �]] n+ U

�]�]) ˝ a]�] ı�]]) � )� k] � œ] ˝ o]�]^&�] + k]D
RT /�]^�]4 -ı]� k] �]˘˘ k] ˙]]�]� ) � Ÿ] ˝ a]�]� k]
� +˝]] gt+ ^� ˝ a]�] �]` -ı]� k] ^&�] œ] � k] �]å]
� ) k]D V

RU -^]�]]^�]�] œ] k� �]]˛] � k]� k]�] ˙ a]4
� œ] �] ˙ a]˝] k]D� W ��] œ]^� � k]� ` k� �]]˛]
a&
"˝]] � ` ��]] & k]�˝]`H X �]] ) n]�]�]`
k� �]]˛] t-ˇ k] k) � ` ��]] �]]	 k]&])`H Y

RV - n]) �]�]`+ - n]) � n]˝]]�]� k� �]`˘]
��]] ˝]]�]� k]�]H Z �]] 4� ^]�]]�]`� - n])
4� -^]�]]�]` k� �]`˘] ��]] �]�]]�]O
˝]]H R[ RW - n]) ı])� k]�]) k� � o]^&) � ]
� g])˝] œ] RR k� �]]˛] ��]] �]�]	] n]˝]]H /�]^�]4
^� +�] ˙]`^]˝] ı])� k]�]) � ] 4� � o]^&)
Ÿ+E RS # `� ˙ n]�]] ı])� k]�]) � k] � +] n+E

r� Ÿ] 0�] k� �]`˘] ^�]]]�] � tÎ �]] RT - n])
0�] k� �]`˘] ˘]� gt]�]]O^( tÎ �]] - n]) � Ÿ] 0�]� ]
ı])� k]�]) �]�]] ) gt+�]] - n])  k] � k] k) �] k]�]
�]� k] ) œ+� k]Ds RU RX r�]+ k]]]� � +˝]] n+E

WBZ � �]] r+� œ] �])� k] k� �]]�]� �]�]�]]
	]�]]Ds WBRU � �]] r˙ a]å k]Ds WBRV ��]]yE
r�]^�]�]]�]Ds �]+ 4� /ì]]�]` �]�& � k]
^�]� �]] n+ ^˙]�]� ] �]˝]�]�] n+ r^�]� ��]]Ds
� �]] r^�]��]]�]�] k]	�] o/�]]�]Ds WBRXE RY
�-^˝]y � V k&� œ]D

F/�]^�]4 0�]� œ] � k] �]]+) ^�]� �] -]- k]
- n]) � a]& � k] 0�]� k] -�]�] � ) k]
- n]) -� a]Ã ˘]`ä] � k] g!�]] � o]& � ) k]E R

˝]�] � Ÿ] ˝ a]� œ+ -ı]� k] ı]]�] � k] � gt]�]]DGs S

RY r�] “]�]_�˝]�]]�] ı])� k]�]) �]+ k]]]�
� +˝]] n+E F- n]) � Ÿ] ˝ a]�+])] ^ı]˝]] �]� gt]�]] T

- n]) ˝ a]�] � k] k) � k] k"O� k]^"�] t] �]�] k]� k]DGs U

X /�]^�]4 ı�]] k) �]]/�] k]E ˙]�] +�]� k] � k]
]] k& ^� 4 �]4 Ÿ+ V ˝] k] -]- k] +�] ˝]�]

- n]) �]�] � ` +) � o]&�]` � k] g&) � ) k�
� a]& � k] � a]Ã � œ) W - n]) ı])� k]�]) � ]
$) �]]�]˝ k] a+4 ı g])` +& ˝]� ı]^]¾]˝]]
+]^�]�] � œ)D

S +� œ] -ı]� k] ^&�] œ] � œ] ˙]�]+ & k]D X

+�]� k] ^� �]` � ] � a])] �]+™ ^� �]]E ^� �]` � k]
� a]� �]]�] �]+™ ı] at+˘]]�]]E �] +` ^� �]` � ]
( ]�]&] 0# ]�]]D Y T � Ÿ] �]+ �]]˝] ˝ a]� œ+
& k]
]` #+)]� k] k� ^�]4 �]+™ � +˝]]D /�]O
^�]4 ^� � Ÿ]� k] ı]+� k] +` ˝ a]�]� k] � +] ˛]] ^�
+�] ˘]] k+ ˙]` t4 �]] �] œ)E ˝ a]�] +�]] k) ^&�]
� œ] )+˝ k] + k]D U � Ÿ] ˝ a]�]� k] � k]^	]	]� � a]�]O
� ) �]]˝] � ) �]� ˝]] gt+D � Ÿ] ˝ a]�] ı]) �] a+˝]
�] “] � )˝]] gt+D � a]	 k] ı g])] ^&�]]�]] ^�]�]] n+E
a&�]O& “& � œ] �]` � k])] ^&�] � a]�]` � k] 0�]å

)+] n+D Z

V &)-�]�] ˙]�] +�] �]^� a&^�]�]] R[

ı] at+˘ k] ˝] k] +� œ] ^�]�] a� �] �]` ˘ n]�] �]+™ ^�]�]]E
�]�]) +�] +) ˝])+ � ] a&�] 	 k]�]˝ k] ) k+D
�]]+) 	]�] kå ˛ k] - n]) o-&) •˘]˝]] t4 ˛]™D
W �]�]) ı])� k]�]) � k]E ˙] k] ^�])]�] �] k]�] œ]
� k] ^&�]]�]] k&˝]] n+E RR +� œ] ˝]`˝ a]�] � `
�] n]˙ g]&�]` � k] ^&�]]�]] ^&�]]D X �]�])
^�] “( ˝]`˝ a]�] k� �]+ t] + k]� k] � k] �]+™ �]_��
�]+ k&�]� ) �]` +� œ] ^&�]]�]] ^�]�]] ^�
0�]� k] ˝ a]�+])` ]˙]+ � k] ˝]�]��]` ı]]�]` ˛]`D
0�]� k] �] n]"� ) +� œ] �]�]) &` n+ ^� ˝ a]�] � a]	 k]
k&�]� k] k� ^�]4 ^� ˝]�]] ˝])�] ) k+ + k]E �] a+˝]

�] k]� �]�]] ) k+ + k] - n]) � k] k) ^�]4 ^� ˝]�]`

-ˇ�]y W
R S a� ) UBR[E RR

S Ü k]�] RUBRZ
S a� ) UBYE Z

T ^( �] UBRT
Ü]� SBZ

U S a� ) RSBRV

V Rı]˝] SBRX
R� g]+ UBS[

W ^�]	 “] STBTSE
TT
��] XBTE U
R)] RRBU
R a� ) XBTZ

X �]] g� UBU

Y /( VBXE Y

Z �]˝] UBR[
Ü]� RSBXE Y

R[ R a� ) R[BSR

RR R a� ) R[BRU

RS R a� ) TBRW

RT ^�]	 “] SZBUV

RU � n]�] SWBRRE RS
�] k+ TXBSX

�������������������

g&�])] � q]�]y
R �]�] VSBRR

^�]� “] VRBUV
Ü]� RYBU

S �] k+ S[BUR
S a� ) XBR

T S�]�] XBRU

U �]�] UTBW
+ k] RBR[
� g]+ RBRS

�������������������

-ˇ�]y X
V S a� ) WBRW

W ) k]�] RSBR
R˝]` RBV
R˝]` TBZ
R� g]+ TBT

X ) k]�] RSBR[
S a� ) WBRSE RT

Y Ü k]�] S[BTTE TU
S a� ) RSBRX

Z ^( �] SBRX
^( � k] X

R[ Ü k]�] S[BR

RR S a� ) RBTE U



RZRV S a� •)^˛]�] œ] XBYQYBW
•˘]˝]] � ) ) k+ + k]D� �]+ � a]�]� ) � a]	 k] - n])
�]` � a]�]` a+ “/D

Y /�]^�]4 ˘]] k+ � Ÿ]� k] ˝ a]� œ+ -ı]�]` ^˘]¹`
� k] 0&]�] ^� �]] + k]E R ı]) � a]	 k] /�]� ] -( O
�] k]�] �]+™D + t]E � a]Î � œ] � a]	 k] -( �] k]�] a+-]
˛]]E L��] œ]^� ˛] k]å` k&) k� ^�]4 +` �]+`E
�]�]) 0�] ^˘]¹` � k] ˝ a]� œ+ 0&]�] ^� �]] ˛]]M
Z �]�]) -�] � Ÿ] � a]�]` �]�]]˝]] gt+ /�]O
^�]4 �]+™ ^� ˝ a]�] ^�] “( 0&]�] a+4 ˛ k]E
�]_�� /�] � &) 0&]�] a+4 ^� ˝ a]�]� k]
ı]�˘]]˝]]ı] ^� �]]D ��] œ]^� ˝ a]�+] k) 0&]�]
+ k]� k] � k] ı])� k]�]) � a]�] a+-] - n]) ˝ a]� œ+
+�]])` ]˙]+ � k] � k] “/ � a]� �]]�] �]+™ a+-]D
R[ /�]^�]4 ^� ı])� k]�]) � k] � a]�] � )� k]O
]]�]` 0&]�]` ı]�˘]]˝]]ı] ı n]&] � )˝]` n+ - n])
�]+ 0Ã]) � ` - k]) � k] ˙]]˝]` n+ - n])
/�]� k] �]]& � œ] ı]!˝]]�]] �]+™ ı]å˝]]D S �]�])
a&^�]�]] k� �] k]�] œ] ˙ n]�]` 0&]�]` �] n]˝] �]]˝]`
n+D RR k&�] k]I ı])� k]�]) � k] � a]�] � )� k]O

]]�]` 0&]�]` � k] ˝ a]�+] k) o-&) n� �]` 0˝� a]� O
˝]] ı n]&] � `E + t]E ˝ a]�]� k] � a]& ı]) � k]
� � o]� g&) � )� k] � ] n� �]] ˙]ä�]] ^&�]]�]]E
-ı]�]` �]�]˝]` ı]) ˝ a]� œ+ ^� ˝]�]] � a]��]]
-]�]]E ˝ a]�+] k) o-&) $) ı n]&] a+-]E + t]E
˝ a]�+] k) o-&) n� �]` ä]�])&�˝] /˘!] - n])
n� �]] ˙] k]�] ı n]&] a+-] - n]) ˝ a]�]� k] -ı]�]`

�]�]˝]` � a]ˇ]])`I T ˝ a]�]� k] +) ˝])+ � k] �]]^�]˝]
^� �]] ^� ˝ a]�] /�] �]]�]� k] � œ] � k]&]�]�
+ k]D RS � Ÿ]� k] ˙] k] ^˘]¹` ^�]�]` ]+ 0�]� `
]˙]+ � k] �]+™ ˛]` ^˙]�]� k] � a])] � ]�] ^� �]]
˛]]E U �] +` 0�]� ` ]˙]+ � k] ^�]�]` ^˙]�] k�
�]]˛] -��]]�] a+-] ˛]]D �]_�� � Ÿ]� k] /�]O
^�]4 ^�]�]] ˝]]^� ı])� k]�]) k� �]]�]� k]
�]+ �]]^�]˝] + k] ^� ˝ a]�] +�]])` �]]˝] �]]�]� k]
k� ^�]4 ^� ˝]� k] 0˝� a]� + k]D RT /�]`^�]4

+� œ] ^&�]]�]] ^�]�]] n+D

XBX ��]]yE r˝ a]�]� œ] ˙] k]�] n+Ds XBRR � �]]
r� a]ÃC ^�]& �]�]Ds

� k]^� �] ^&�]]�]] ı]]� k] k� -�]]]] +�]
˝]`˝ a]�] � k] ^�]�]` � a]�]` � ` ]˙]+ � k] - n])
�]` ä�]]&] � a]�] a+4E ��] œ]^� ˝ a]�] �]�]� k]
0�] k� ^&�] � k] ˝]) k]O˝]]ä]] � ) ^&�]]D
RU /�]^�]4 ^� +�]� k] ˝ a]�+] k) �]] k) � œ] �] “]
k� �]]˛] ˝]`˝ a]�] � k] ˙] k] �]˝]]�]] ˛]] 0�] k�

^�]4 � a]	 k] �]˜�]&] �]+™ + k]�]] ı]å]D ^˙]�]
˝])+ +�]])` ]+ �]])` �]]˝ œ] �]˘] ˛]™ ˙] k]
+�]� k] ˝ a]�]� k] � +` ˛]™E 0�]` ˝])+ +�]� k] �] “]
k� �]]˛] ˝]`˝ a]�] � k] ˙] k] a� ! �]˝]]�]] ˛]] ]+

�]˘] �]]^�]˝] a+-]D RV �]+` �]+™E ˙]�]
]+ �]]& � )˝]] n+ ^� ˝ a]�] �]�]� k] ^� �]
˝])+ -]�]] �]]�]` R - n]) $)˝ k]O� t]ı]˝ k]
0�]� ] �]]�]˝] ^� �]]E ˝] k] ˝ a]�+] k) ^�]4
0�]� ] ı�]]) - n]) �]` �]æ ˙]]˝]] n+D
RW � Ÿ] � a]�]` �]�]]˝]] gt+ ��] œ]^� � a]	 k] +)
�]]˝] � œ] ˝ a]�] ı]) ı g])] �]) k]�]] n+D�

Y �]]/�] k]E -�] +�] ˘]]+˝ k] Ÿ+ ^� ˝ a]�]
ı])� k]�]) � ` 0�] �]+]O �� ı]] k� �]] k)

� œ] ˙]]�] k] ˙] k] �]^� a&^�]�]] � ` � o]$^�]�] œ] ı])
a+ “/ n+D S S ˙]�]  k] �]å` ı])`�]] k�

& n])]�] a&�] 	 k]�] ) k+ ˛ k]E ˝]�] -ı]�]` �] k])
�])`�]` k� �]]]˙ g]& 0�+ œ]� k] � a]�]`O� a]�]`
&]�] k&� ) -ı]�]` &^)�]]^&�]` � ]
�]� g]˝] ^&�]]D T 0�+ œ]� k] -ı]�]` n+^�]�]˝]
k� ^+�]]�] � k] ^&�]]E T �]_�� 0�]� k] �]`

ä�]]&] ^&�]] U - n]) � Ÿ] � a]& /�] �]]˝] � ]
�]]]+ gt+D U 0�+ œ]� k] � a]& -]� k] �]æ� )
+�]� k] � a]ä]]^)�] � `E �]+ t] ˝]� ^�  k] +�]� k]
^�]��]˝ œ] � )˝ k] ) k+ ^� 0� œ+ �]` ı]^]¾] ˙]�] œ]
� k] )]+˝] ı] at+˘]]� k] k� ^�]4 &]�] k&� k] � ]
�]��]]�] ^&�]] ˙]]4D V V 0�+ œ]� k] +�]])`
0��]`& � k] �]` �]æ� ) ^� �]]E ��] œ]^�
0�+ œ]� k] ı])� k]�]) � ` �])ä]` k� � a]˝]]^�]�
� a]& � k] ı]+� k] Ü]� a] k� ^�]4 - n]) ^( )
+�]] k) ^�]4 k& ^&�]]D W /�]^�]4 +�]� k]

XBRW � �]] �]]�]&E r˝ a]�+])` �]˙]+ � k] � a]� k]
�]å` ^+��]˝] ^�]�]˝]` n+Ds

-ˇ�]y X
R S a� ) SBU

S 
]˙] TSBV
R� g]+ RBZ

T �]˝] TBY

U R a� ) VBV

�������������������

g&�])] � q]�]y
R S a� ) SBZ

/ì] RTBRX

�������������������

-ˇ�]y Y
S ) k]�] RVBSW

T Ü k]�] RRBSZ
S a� ) ZBX

U �]) RSBUTE UU

V ) k]�] RVBSVE SW
R a� ) RWBR
S a� ) ZBRE S



S a� •)^˛]�] œ] YBXOST RZRW
˝]`˝ a]�] � k] �]æ]]] ^&�]] R ^� ]+ ı�]]) � k]
^&�]] a+-] ˝ a]�+])] &]�] /� ¹] � )� k] � ]
� ]�] ı g])] � k)E ˙] k] 0�]� k] � a]Î ^� �]] ˛]]D
X /�]^�]4 ˙ n]� k] ˝ a]�] +) �]]˝] � œ] �]]�]`
^]�]]�] - n]) �] k]�]� k] � ` � ]^�]�]`�]˝] � œ]E
�]]�] - n]) ˙] k]�] � œ] - n]) +�] ˝ a]�]� k] ˙ n]�]]
ı�]]) � )˝ k] Ÿ+  n]�]] +` ı�]]) � )� k] � œ] ˇ]�]`
+ k]E  n]� k] +` &]�] k&� k] � œ] &^)�]]^&�] �]�] k]D S

Y �]+ � +� ) � Ÿ] ˝ a]� œ+ � k] “/ a+��] �]+™
k& )+] gt+E �]_�� /�] �]]˝] ı]) ˝ a]�+])]

ˇ�]]�] �]™˘] )+] gt+ ^� g&�] k) ^� ˝]�]` � a]�]`O
� a]�]` &]�] k& ) k+ Ÿ+ - n]) � Ÿ] �]+ ı])�]�]]
˘]]+˝]] gt+ ^� ˝ a]�+])] ı�]]) ^� ˝]�]] �]˘˘]]
n+D Z /�]^�]4 ^� ˝ a]�] +�]] k) Ü]� a] �]`� a]

�]�]`+ � ` �]+]O �� ı]] � k] ˙]]�]˝ k] + k] ^� ]+
-�]`) + k]˝ k] a+4 �]` ˝ a]�+])` �]]^˝]) �])`�]
�]�]] T ˝]]^� ˝ a]�] 0�]� ` �])`�]` � k] -�]`)
�]�] �]� k]D

R[ /�] �]]�]� k] � œ] � k])` �]+ )]�] n+B U

�]+ � ]�] ı g])] � )�]] ˝ a]�+] k) +` ( ]�] k&
k� ^�]4 n+E ��] œ]^� 4� �]]�] �]`˝] ˘ a]� ]
n+ ˙]�] ˝ a]�]� k] �]+ � ]�] � a]Î ^� �]] ˛]]

- n]) ˝ a]�]� k] k4�]] � )� k] � ` �] a+˝] /˘!] �]`
^&�]]�]` ˛]`D RR ˝ a]�]� k] �]+ � ]�] ^˙]˝]� k]
˙] k]�] k� �]]˛] � a]Î ^� �]] ˛]]E 0˝]� k] +`
˙] k]�] k� �]]˛] /� k] ı g])] �]` � ) k]D ˝ a]�+] k)
ı]]�] ˙] k] a� ! n+ 0�] k� ^+�]]�] � k] k&� )
˝ a]�] �]+ � ]�] ı g])] � ) k]D RS /�]^�]4
^� -�]) 4� o/�]]�] a� ! k&� k] � ` /˘!]
)�]˝]] n+E ˝] k] 0�] k� ı]]�] k&� k] k� ^�]4
˙] k] a� ! n+ 0� k] �]`� ]) ^� �]] ˙]]˝]] n+D V

0�]� k] a� ! k4�]] k&� k] � ` 0��]`& �]+™ � `
˙]]˝]` ˙] k] 0�] k� ı]]�] �]+™ n+D RT � Ÿ]
�]+ /�]^�]4 �]+™ � + )+] ^� g&�] k)
˘ n]�] � k] ) œ+ - n]) ˝ a]�] �] k]	] � k] &�] ˙]]- k]D
RU �]_�� � Ÿ] ˘]]+˝]] gt+ ^� /�] ]�˝]
˝ a]�+])` �] a+˝]]�]˝] 0�]� ` �]"` � k] ı g])] � k)
- n]) 0�]� ` �] a+˝]]�]˝] �]` ˝ a]�+])` �]"` � k]

ı g])] � )� k] k� � ]�] -]4 ˝]]^� �])]�])`
+ k] ˙]]4D RV # `� ˙ n]�]] ^�]�]] �]` n+E
r^˙]�] k� ı]]�] ä�]]&] ˛]] 0�] k� ı]]�] �] a+˝]
ä�]]&] �]+™ a+-] - n]) ^˙]�] k� ı]]�] � �]
˛]] 0� k] � �] �]+™ ı]å]Ds R

RW ı])� k]�]) � ] ˇ]��]]]& + k] ^�
0�]� ` �]& n]�]˝] ˝]`˝ a]�] �]` ^&�] � k] ˝ a]�+])`
0˝]�]` +` ^( © � )˝]] n+ ^˙]˝]�]` +�] � )˝ k]
Ÿ+E S RX ��] œ]^� ]+ �] ^�] “( +�]] k)

� +� k] ı]) ˝ a]�+] k) ı]]�] -]� k] � k] )]ä]` a+-]
n+E �]_�� ]+ 0˝� a]� + k]� ) � a]& -ı]�]`

�])ä]` � k] ˝ a]�+] k) ı]]�] -] )+] n+D
RY +�] 0�] k� �]]˛] 0�] �]] “/ � k] �]` � k]˙]
) k+ Ÿ+ ^˙]�]� k] � a]�]�]�])` � a]�]]� k] k� � ]�] � œ]
˙] k] ^� �]] n+E 0�] k� ^�]4 �]])` � o]$^�]�] œ] � œ]
0�]� ` ˝]])`( + k] )+` n+D RZ /˝]�]] +`
�]+™E � o]$^�]�] œ] � k] /�] �]] “/ � k] +�]] k) �]]˛]
�]( ) ı]) ˙]]� k] k� ^�]4 #+)]�]] n+ ˝]]^�
]+ +�]] k) �]]˛] ı�]]) � k] ^&4 �]4 /�]
˝] k]+ k( � k] � k] ˙]]� k] � ] � ]�] � k)D �]+ &]�]
+�] Ü]� a] � ` �]^+�]] k� ^�]4 �] t] œ"� k]E ˙] k] /�]
�]]˝] � ] �]` �]� g]˝] + k]�]] ^� +�] g&�]) œ] � `
�]&& � )�]] ˘]]+˝ k] Ÿ+D S[ 0&])˝]] � k]
^&�]] �]�]] &]�] ı] at+˘]]� k] k� �]]�]� k] � œ] +�]
�]+ 4+^˝]�]]˝] /�]^�]4 �])˝]˝ k] Ÿ+ ˝]]^�
� k] “/ -]&�]` +�] ı]) & k]
] �] �]�]] �] k� D T

SR /�]^�]4 ^� +�] r�] ^�] “( �]+ k]]]�
� ` �]ä]) � œ] �]_�� o/�]]�] œ] � ` �]ä]) � œ]
�]` +) � ]�] “/�]]�]&])` � k] � )� k] k� ^�]4
�]]]ˇ]]�]` �])˝]˝ k] Ÿ+Ds U

SS /�] k� -�]]]]E +�] 0�] k� �]]˛]
-ı]� k] 0�] �]] “/ � k] �]` � k]˙] ) k+ Ÿ+ ^˙]� k]
+�]� k] � “/ �]]) ı])�]] - n]) ı]]�]] ^� ]+
�] a+˝]O�]` �]]˝] œ] � œ] � k]+�]˝]` n+D 0� k] �]`
˝ a]�] ı]) �] a+˝] �]) k]�]] n+ /�]^�]4 ]+ - n])
ä�]]&] � k]+�]˝] � k)�]]D ST -�]) ˝]`˝ a]�]
k� �]] k) � œ] � k] “/ �]` �]]]�] n+E ˝] k] � Ÿ] ˝ a]� œ+

YBSR �-^˝]y � V k&� œ]D

-ˇ�]y Y
R S a� ) RSBRY

S R˝]` WBRY

T �]˝] YBS[
^( �] SBX

U R a� ) XBSV

V ��] RWBR[E RX
�]`˝] TBSXE SY

�������������������

g&�])] � q]�]y
R ^�]	 “] RWBRY

S S a� ) RSBRY

T R a� ) RWBR

U �]`˝] TBU
Rı]˝] SBRS



RZRX S a� •)^˛]�] œ] YBSUQZBRU
�]˝]] gt& ^� ]+ � k])] �]]˛]`� - n]) � k])]
�]+� �]š n+ ˙] k] ˝ a]�+] k) �]� k] k� ^�]4 � ]�]
� )˝]] n+D - n]) -�]) g&�] k) �]]/�] œ] k�
�]] k) � œ] � k] “/ �]]]�] n+ ˝] k] �]]& )�] k] ^�  k]
� o]$^�]�] œ] k� � k]˙ k] �]4 Ü k]^
]˝] Ÿ+ - n]) �]�]`+
� ` �]^+�]] � )˝ k] Ÿ+D SU /�]^�]4 0� œ+
-ı]� k] ı�]]) � ] �]� g]˝] & k] R - n]) � o]$^�]�] œ]
k� �]]�]� k] ^&�]]- k] ^� +�] ˝ a]�] ı]) ��] œ]

�] “] � )˝ k] Ÿ+D

Z ı]^]¾] ˙]�] œ] � ` � k]]] S � )� k] k� �]] k)
� œ] &)-�]�] � Ÿ] ˝ a]� œ+ ^�]�]�]] ä]Î )`

�]+™ �]�]	]˝]] S ��] œ]^� � Ÿ] ˙]]�]˝]] gt+ ^�
˝ a]�] �]&& � )� k] k� ^�]4 ˝ n]�]]) + k]D - n])
� Ÿ] �]^� a&^�]�]] k� �]]/�] œ] � k] �] “] � k] �]˝]]
)+] gt+ ^� -�]]�]] k� �]] “/ ^ı]!� k] 4�
�]]�] � k] �]&& � )� k] � ` /˘!] )�]˝ k] Ÿ+D
- n]) ˝ a]�+] k) ˙] k]�] � k] 0�]� œ] � k] �] a+˝] œ] k�

o-&) 0˝�]]+ �]) ^&�]] n+D T �]�]) � Ÿ]
�]]/�] œ] � k] ˝ a]�+] k) ı]]�] ı]+� k] � k] /�]^�]4
� k]˙] )+] gt+ ˝]]^� /�] �]]�]� k] � œ] +�]� k]
˝ a]�+] k) �]] k) � œ] ˙] k] �] “] � k] � +] ˛]] ]+
�]]˝] � +™ �] k]�]�]` �]]^�]˝] �] + k]E �]_��
˝ a]�] ]]� “/ ˝ n]�]]) ı]]4 ˙]]- k]E # `� ˙ n]� k]
� Ÿ]� k] � +] ˛]] ^� ˝ a]�] ˝ n]�]]) )+ k]� k]D
U �]+™ ˝] k] -�]) �]^� a&^�]�]] k� �]] “/ � k] k)
�]]˛] ]+ t] -] t4 - n]) �]+ ı]] t4 ^� ˝ a]�]
˝ n]�]]) �]+™ + k]E ˝] k] ˝ a]�] ı]) �]) k]�]]
� )� k] � ` ]˙]+ � k] +� œ]P� Ÿ] �]+ �]+™
� +˝]] ^� ˝ a]� œ+P�]˜�]&] + k]�]] ı] kå�]]D
V /�]^�]4 � Ÿ]� k] �]+ ä]Î )` �]�]	]] ^�
�]]/�] œ] � k] �] a+˝] ı]+� k] +` ˝ a]�+] k) �]+ t]
-]� k] � ] �]æ]]] gt& ˝]]^�  k] 0&])˝]] � k]
^&�]] �]�]] ˝ a]�+])] ˝] k]+( ] ˝ n]�]]) )� œ] ^˙]� k]
k&� k] � ] ˝ a]�]� k] ]]&] ^� �]] ˛]]D /�] ˝])+

�]+ &]�] 0&])˝]] � k] ^&�]] �]�]] ˝] k]+( ]
+ k]�]]E �] ^� k4�]] ˙] k] ä]�])&�˝]` ]� g]�]]
�]�]] + k]D

YBST ��]]yE r�]]� k]&])Ds

W /�] �]]�]� k] � œ] ˙] k] o� ˙ g]�]` � k] �] k]˝]]
n+ ]+ ˛] k]å] � ] k"�]]E � k]^� �] ˙] k] �])O�])O

� ) �] k]˝]] n+ ]+ �])O�])� ) � ] k"�]]D R

X +) � k] “/ ˙ n]�]] 0�]� k] -ı]� k] ^&�] � œ]
# ]�]] n+  n]�]] +` � k)E �] a� å a� å]˝ k]� a+4E
�] +` ^� �]` &�]]] � œ] S ��] œ]^� ı])� k]�])
� a]�]`O� a]�]` k&� k]]]� k] � k] ı�]]) � )˝]] n+D T

Y ı])� k]�]) ˝ a]�] ı]) -ı]�]` �]+]O �� ı]]
� ` �] n]!]) � )� k] k� � ]^�]�] n+ ˝]]^�
˝ a]�+] k) ı]]�] +) ˘]`ä] �] a+˝]]�]˝] � œ] + k] - n])
+) �]�]] � ]�] � )� k] k� ^�]4 ˙] k] a� !
ä]Î )` n+ ]+ �]` ˝ a]�+] k) ı]]�] �] a+˝]]�]˝]
� œ] + k]D U Z L˙ n]�]] ^�]�]] �]` n+E r0�]� k]
�]æO˘]æ� ) � �] t]"] n+E �])`�] œ] � k] ^&�]]
n+D 0�]� ` � k]� ` +� k]�]] �]�]` )+˝]` n+Ds V

R[ ı])� k]�]) ˙] k] �] k]� k]]]� k] � k] �] a+˝]]�]˝]
� œ] �]`˙] k&˝]] n+ - n]) �]]� k]]]� k] � k] ) k]"`
k&˝]] n+E ]+` ˝ a]� œ+ �] k]� k] k� ^�]4 �] a+˝]]�]˝]

� œ] �]`˙] k&�]] - n]) ˝ a]�+])` � k]� ` � ` ( �]�]
� g]�] �]æ]4�]]DM RR +) �]]˝] � œ] ˝ a]� œ+
-]�]`
 œ] k&� ) �]]�]]�]]�] ^� �]] ˙]] )+]
n+ ˝]]^� ˝ a]�] �]` +) ˝])+ � k] &^)�]]^&�]`

^&�]] �]� k] - n]) +�]] k) /�] � ]�] � ` ]˙]+
� k] ı])� k]�]) � k] ˇ]��]]]& ^&�]] ˙]] �] k� D
RS ��] œ]^� �]+ ˙]�]O� k]]] ^�] “( /�]^�]4
�]+™ � ` ˙]]˝]` ^� ı]^]¾] ˙]�] œ] � ` ä]Î )˝ œ]
-˘!` ˝])+ ı g])` + œ]E W �]_�� /�]^�]4 �]`
� ` ˙]]˝]` n+ ^� ı])� k]�]) � ] �] a+˝]
ˇ]��]]]& ^� �]] ˙]]4D RT ˝ a]�] )]+˝] k�
^�]4 �]+ ˙] k] � k]]] � )˝ k] + k]E 0�]� ` ]˙]+
� k] �] k]�] ı])� k]�]) � ` �]^+�]] � )˝ k] Ÿ+
��] œ]^� ˝ a]�] �]�]`+ k� �]] k) � œ] ^˙]�] � a]�]O
�]�])` � ] k4�]]�] � )˝ k] + k] 0�] k� -ˇ]`�]
�]` )+˝ k] + k] - n]) ˝ a]�] 0�] k� ^�]4 - n])
�]�] k� ^�]4 ^&�] �] k]�]� ) &]�] k&˝ k] + k]D X

RU  k] ˝ a]�+] k) ^�]4 ı])� k]�]) � k] ^�]��]˝ œ]

ZBX � �]] r^+˘]^� ˘]]˝ k]Ds ZBZ � �]]
r0&])˝]] � k]Ds

-ˇ�]y Y
R Rı]˝] RBSS

Rı]˝] SBRX

�������������������

-ˇ�]y Z
S ) k]�] RVBSW

R a� ) RWBR
S a� ) ZBRS

�������������������

g&�])] � q]�]y
R �]`˝] RRBSU

�]`˝] RZBRX
�]`˝] SSBZ
�]
] RRBR
� g]� WBTY

S ��] RVBXE R[

T ^�]	 “] SSBSZ
�]`˝] RRBSV
Ü k]�] S[BTV
/ì] RTBRW

U �]`˝] SYBSX
�]�]] TBR[
^( �] UBRYE RZ

V 
]˙] RRSBZ

W ) k]�] RVBSWE SX
S a� ) YBRU

X �]˝] VBRW
/ì] RTBRW
�]] g� RBSX
R� g]+ TBRX



S a� •)^˛]�] œ] ZBRVQR[BRV RZRY
� )˝ k] Ÿ+ - n]) ˝ a]�]� k] ı�]]) � )˝ k] Ÿ+ ��] œ]^�
˝ a]�] ı]) ı])� k]�]) � ` -ı]]) �]+]O �� ı]]
a+ “/ n+D
RV ı])� k]�]) k� 0�] � a]�˝] ])&]�] k�

^�]4 ^˙]�]� ] �]�& œ] � œ] �]�]]�] �]+™ ^� �]]
˙]] �]� ˝]]E 0�]� ] ˇ]��]]]& + k]D

R[ -�] � Ÿ] ı] n]� a]�] � a]& �]�]`+ � `
� k]�]�]˝]] - n]) �� ı]] � ] ]]�˝]]

k&� ) ˝ a]� œ+ �]�]	]]˝]] gt+E R �]� k] +` ˝ a]� œ+
�]�]˝]] n+ ^� ˙]�] � Ÿ] ˝ a]�+] k) �]`˘] )+˝]] gt+
˝] k] �]�]]O� a]ä])] ^&�]]�]` k&˝]] gt+ S - n]) ˙]�]
� Ÿ] ˝ a]�+] k) �]`˘] �]+™ + k]˝]] ˝] k] ˝ a]�+] k) �]]˛]
�]�˝]` � k] ı k]�] -]˝]] gt+D T S � Ÿ] 0��]`&
� )˝]] gt+ ^� ˙]�] � Ÿ] ˝ a]�+] k) �]`˘] ) gt+�]] ˝] k]
� a]	 k] ˝ a]�+] k) �]]˛] �]�˝]` �] �])˝]�]` ı] kåE
˙ n]� k] � a]	 k] �]]�]& 0�] �] k]�] œ] k� �]]˛] �])˝]O
�]` ı] kå�]` ^˙]�]� ] �]]�]�]] n+ ^� +�] a&^�]O
�]]]` ˝])` k� � k] ˘]�]˝ k] Ÿ+D T +]�] t]^�
+�] �]` /�] a&^�]�]] � œ] )+˝ k] Ÿ+E �]�])
+�] a&^�]�]]]` ˝])` k� � k] � a]Ã �]+™ �]å˝ k]D
U ��] œ]^� +�]] k) � a]Ã k� +^˛]�]]) a&^�]O
�]]]` �]+™ Ÿ+E U �]_�� k4� k] �]_�˝]�]]�]`
+^˛]�]]) Ÿ+ ˙] k] ı])� k]�]) � k] +� œ] ^&4 Ÿ+ V

˝]]^� +�] �]+)] “/ ˝]� �]�]]�]` a+ “/ �]]˝] œ]
� k] ˙]å � k] 0�]]å �] œ� D V +�] k4�]`
&�]`�] œ] � k] - n]) +) k4�]` t1 ˘]` �]]˝] � k]
˙] k] ı])� k]�]) k� �]]�] k� ^�]�]]( �]å` � `
˙]]˝]` n+E W 0�]" k&˝ k] Ÿ+ - n]) + k)� ^]˘]])
� k] ˙]`˝]� ) 0� k] n� & � ) � k]˝ k] Ÿ+ ˝]]^�
0� k] �]�]`+ � ` -]�]] �]]�]� k]]]�]] �]�]] œ&D
W +�] -]�]] �] �]]�]� k]]]� k] +) o/�]]�] � k]
�]ä]] k&� k] k� ^�]4 ˝ n]�]]) Ÿ+E X �]�]) /�]� k]
ı]+� k] ˝ a]�] �]]^�]˝] � ) k] ^� ˝ a]�] ı g])` ˝])+
-]�]] �]]�]˝ k] + k]D

X ˝ a]�] �]]+)` Î ı] k&�]� ) )]�] � ]�]�]
� )˝ k] + k]D -�]) ^� �]` � k] ı g])] �]) k]�]] n+
^� ]+ �]�]`+ � ] n+E ˝] k] ]+ /�]
�]˘˘]] “/ ı]) & k]�]])] �] n]) � k) ^� ˙ n]� k] ]+

�]�]`+ � ] n+E  n]� k] +` +�] �]` �]�]`+ k�
Ÿ+D Y Ü]� a] � k] +� œ] �]+ -^ˇ]� ]) ^&�]] n+

^� +�] ˝ a]�+])` ^+��]˝] � t]ˇ]] t4E �] ^�
˝ a]� œ+ ^�])] t4D R /�] -^ˇ]� ]) k� �]] k) � œ]
-�]) � Ÿ] a� ! ä�]]&] +` �] “] � tÎ E
˝] k] �]` � a]	 k] �]˜�]&] �]+™ + k]�]] ı] kå�]]D
Z � Ÿ] �]+™ ˘]]+˝]] ^� ˝ a]� œ+ k4�]] �]� k]
^� � Ÿ] -ı]�]` ^˘]^¹�] œ] � k] ˝ a]� œ+ $)]� k] � `
� k]^�]�] � ) )+] gt+D R[  k] � +˝ k] Ÿ+E
r0�]� ` ^˘]^¹�] t] ˝] k] ]ä]�]&]) - n]) &�]O
&]) Ÿ+E �]�]) ˙]�] ]+ +�]] k) �]`˘]
+ k]˝]] n+ ˝] k] � �]ä] k]) ˙]]�] ı]å˝]] n+ - n])
0�]� ` �]]˝ œ] � a]�]� k] �]]�]� �]+™ + k]˝]™Ds
RR ˙] k] �]+ �]]˝] � +˝]] n+E ]+ ˙]]�] � k]
^� +�] g&) )+� ) -ı]�]` ^˘]^¹�] œ] � œ] ˙] k]
� +˝ k] Ÿ+ ]+` +�] ˝ a]�+] k) �]`˘] )+˝ k] ]�˝]
� ) k� �]` ^&�]] t4� k]D S RS /�]^�]4 ^�
+�] �]+™ ˘]]+˝ k] ^� +�] -ı]�]` ^�]�]˝]` 0�]
�] k]�] œ] � œ] � œ) �]] -ı]�]` ˝ a]�]�]] 0�]� k] � œ)
˙] k] -ı]�]` ˝]])`( � a]& � )˝ k] Ÿ+D T ˙]�]  k]
-ı]� k] +` �]]ı] � k] � a]& � k] �]]ı]˝ k] Ÿ+ - n])
-ı]�]` ˝ a]�]�]] � a]& � k] � )˝ k] Ÿ+E ˝] k] ^&�]]˝ k]
Ÿ+ ^� 0�]� œ] �]�]	] �]+™ n+D U

RT �]�]) +�] 0�] �]`�]] � k] �]]+)
˙]]� ) � k]�]` �]+™ �]] œ)� k] ˙] k] +�]] k) ^�]4
#+)]�]` �]�]` n+D ı])� k]�]) � k] �]]ı]� ) ˙] k]
/�]]� ] +� œ] ^&�]] n+E ^˙]�]� œ] ˝ a]�] �]` -]˝ k]
+ k]E 0�]� ` �]`�]] � œ] )+˝ k] a+4 +�] �] “]
� œ)� k]D V RU +�] ]]� “/ -ı]�]` �]`�]] k�
&]�] k) � k] -]� k] �]+™ �]æ ) k+E �]]�] k] ˝ a]�]
+�]] k) /�]] k� � œ] �]+™ -]˝ k] + k]D ��] œ]^�
+�]� k] +` �]�]� k] ı]+� k] ˝ a]�] ˝]� �]�]`+ � `
� a]�]�]�])` ı] at+˘]]�]` ˛]`D W RV � k]�]� E
+�] #+)]�]` �]`�]] � k] �]]+) ˙]]� ) ^� �]`
g&�] k) � ` � k]+�]˝] ı]) � k]�]` �]+™ �]]) ) k+E

�]_�� +�] �]+ -]�]] )�]˝ k] Ÿ+ ^�
˙ n]� k]O˙ n]� k] ˝ a]�+])] ^]�]]�] �]æ˝]] ˙]]4�]]E
 n]� k]O n]� k] +�]])] � ]�] 0�] /�]] k� � œ]

-ˇ�]y R[
R �]˝] RRBSZE T[

S R a� ) SBT

T S a� ) R[BR[

U �]˝] SWBVS
R˝]` RBRYE RZ

V S a� ) WBUE X

W R a� ) RBRZE S[
R a� ) TBRZE S[
S˝]` SBSUE SV

X R˝]` RBS[

�������������������

g&�])] � q]�]y
R /ì] RTBRX

S S a� ) RTBS

T S a� ) VBRS

U �]`˝] SWBRS
	]�] WBT

V Ü k]�] ZBRV
	]�] SBY

W R a� ) TBR[
R a� ) UBRV



˝])�� ` � )˝]] ˙]]4�]] ˙] k] +� œ] ^&�]] �]�]]
n+D /�] k� �]]& +�]])] � ]�] �]æ˝]] ˙]]4�]]

RW ˝]]^� +�] ˝ a]�]� k] -]� k] k� k&�] œ] � œ] �]`
� a]�]�]�])` � a]�]] �] œ� - n]) +�] ^� �]` - n])
k� � ]�] ı]) � k]�]` �] �]] œ) ˙] k] 0�] k� /�]] k�

� œ] ı]+� k] +` + k] ˘ a]� ] n+D RX r�]�]) ˙] k]
�] “] � )˝]] n+E ]+ �]+ k]]]� k� �]] k) � œ]
�] “] � k)Ds R RY /�]^�]4 ^� ˙] k] -ı]�]`
˝]])`( � a]& � )˝]] n+ ]+ �]+™ S �]_��
^˙]�]� ` ˝]])`( �]+ k]]]� � )˝]] n+E ]+`
0�]� ` � o]ä g])` ı]]˝]] n+D T

RR � ]�]I ˝ a]�] � k])` ˛] k]å`O�]` � g]� “]˝]]
�])&]�˝] � ) � k]˝ k]D �]˘] ˝] k] �]+

n+ ^� ˝ a]�] � a]	 k] �])&]�˝] � ) �]` ) k+
+ k]I S � a]	 k] ˝ a]�+] k) ^�]4 �] a+˝] •˘]˝]]� n+E
˙ n]�]` •˘]˝]] ı])� k]�]) � k] n+ ��] œ]^� � Ÿ]� k] +`
˝ a]�+])` �]�]] “/ 4� -]&�]` �]]�]` �]�]`+ � k]
� )]]�]` n+ ˝]]^� ˝ a]� œ+ 4� ı]^]¾] at� ]])`
� ` ˝])+ 0� k] �] Ÿ]ı] gt&D U T �]�]) � a]	 k]
$) n+ ^� ˙ n]� k] �] t]ı] � k] ˘]]�]]� ` � k] +]]
� k] �]+� ] ^�]�]] ˛]]E V  n]� k] +` ˝ a]�+])`
�] k]˘] �] ^�]�]å ˙]]4 - n]) ˝ a]�+])` �]`ˇ]] “/
- n]) ı]^]¾]˝]] í]
" �] + k] ˙]]4 ^˙]� k]
ı]]� k] � ] +� &]) �]�]`+ n+D W U -�])
� k] “/ -]� ) ^� �]` - n]) �]`� a] � ] Ü]˘]])
� )˝]] n+ ^˙]�]� ] Ü]˘]]) +�]� k] �]+™ ^� �]]E
�]] � k] “/ -]� ) ˝ a]�+] k) o-&) k4�]] Í 	]]�]
ı n]&] � )�]] ˘]]+˝]] n+ ˙] k] ˝ a]�+] k) Í 	]]�]�
� k] +"� ) n+E �]] k4�]` � a]�]�]�])` � a]�]]˝]]
n+ ˙] k] 0�] � a]�]�]�])` � k] -�]�] n+

˙] k] ˝ a]�]� k] �]`� ]) � ` ˛]`E X ˝] k] ˝ a]�] �]å`
-]�]]�]` � k] 0�]� ` �]]˝] �]]�] � k]˝ k] + k]D
V � Ÿ] �]�]	]˝]] gt+ ^� � Ÿ] ˝ a]�+] k) �]+]OÜ k]^
]˝] œ]
� k] 4� �]` �]]˝] � œ] � �] �]+™ gt+D Y W ˘]] k+
� Ÿ] �] k]�]� k] � œ] -�]]å` �]+`E Z �]�]) �]]�] � œ]

R[BRXE RY �-^˝]y � V k&� œ]D RRBS � �]]
r˙]�]�]Ds �]]yE rı])� k]��]) ˙ n]�]] ˙] k]�]Ds
RRBU � �]] rı])� k]��]) � ` �]_�˝]Ds

+)^�]ä] �]+™ gt+ - n]) +�]� k] �]+ �]]�] +)
�]]˝] � œ] - n]) +) ˝])+ � k] ˝ a]�] ı]) ä]]^+)
^� �]] n+D

X �]] ˙]�] � Ÿ]� k] � a]& � k] /�]^�]4
! k]"] ^� �]] ^� ˝ a]�] �] kå + k] ˙]]- k] - n])
^�]�]] � k] “/ &]�] ^�]4 ˝ a]� œ+ � a]�]`O� a]�]`
ı])� k]�]) � ` � a]�]�]�])` � a]�]]�]`E ˝] k] ��]]
� k] “/ ı]]ı] ^� �]]H R Y � Ÿ]� k] g&�])` � o]$O
^�]�] œ] � k] 0�]� ` ä]Î )˝] � ` ˘]`ä œ]� �]™�
˝]]^� ˝ a]�+])` � k]]] � tÎ D S Z ^( ) �]`
˙]�] � Ÿ] ˝ a]�+] k) �]+ t] ˛]] - n]) � a]	] ı])
�]])` ˝ o]�]` -] ı]å`E ˝]�] � Ÿ] ^� �]` ı])
�]` �] k]	] �]+™ �]�]] ��] œ]^� �]^� a&^�]�]]
� k] -]4 �]]/�] œ] � k] ä]Î )˝] � k] ä�]]&]
˘]`ä œ] k&� ) � k])` �]&& � `D T + t]E � Ÿ]� k] +)
˝])+ � k] � k]^�]�] � ` ^� ˝ a]�] ı]) �] k]	]
�] �]� gt] - n]) -]� k] �]` � k])` �]+` � k]^�]�]
) k+�]`D U R[ ˙ n]� k] �]+ �]]˝] ı]�� ` n+
^� �]�]`+ � ` �]˘˘]] “/ � a]	]� œ] n+E  n]� k] +`
�]+ �]]˝] �]` ı]�� ` n+ ^� � Ÿ] -�]]�]] k�
/�]]� œ] � œ] /�] �]]˝] ı]) �] “] � )�]] �]+™
! k] tó$�]]D V RR ��]] /�]� ` ]˙]+ �]+ n+
^� � Ÿ] ˝ a]�]� k] ı�]]) �]+™ � )˝]]H ı])O
� k]�]) ˙]]�]˝]] n+ ^� � Ÿ] � )˝]] gt+D

RS � k]^� �] � Ÿ] ˙] k] � ) )+] gt+ 0� k]
� )˝]] ) gt+�]] W ˝]]^� ˙] k] +�]] k) �])]O
�]) &˙] “] )�]� k] � ` � k]�]` �]])˝ k] Ÿ+ - n])
+�]])` �])]�])` � )� k] k� ^�]4 ^� �]` �] n] k�
� ` ˝]�]]�] � œ] )+˝ k] Ÿ+ 0� œ+ � k] “/ �] n]� ] �]
gt&D RT k4� k] -]&�]` 	 g] k# Ü k]^
]˝] Ÿ+E !�]

� k] � ]�] � )˝ k] Ÿ+ - n]) �]�]`+ k� Ü k]^
]˝]
+ k]� k] � ] % œ]�] � )˝ k] Ÿ+D X RU /�]� œ] � k] “/
˝]]˙˙ a]�] �]+™ ��] œ]^� � n]˝]]�] � a]& �]`
) n]�]�]` k&� k]]]� k] �]� “] g&˝] � ] Î ı] ˇ]])�]
� )˝]] n+D Y RV /�]^�]4 -�]) 0�] k�
� k]]� �]` � k]� ` k� � k]]� + k]� k] � ] % œ]�]

RRBY � �]] r�]&&Ds ��]]yE r� g]"™Ds

-ˇ�]y R[
R ^�]� “] ZBSU

R a� ) RBTR

S � g]� RYB
R[ORU

T R a� ) UBV
S˝]` SBRV

�������������������

-ˇ�]y RR
U �]) SBRZ

/( VBST
Ü]� SRBSE Z

V 0˝] TBUE V
� g]+ YBUU

W R˝]` WBTOV
/ì] RTBZ
Sı]˝] TBRX

X 	]�] RBXE Y

Y S a� ) RRBST

Z S a� ) R[BR[

�������������������

g&�])] � q]�]y
R Ü k]�] RYBT

R a� ) ZBRY

S ^( �] UBR[

T ^( �] UBRVE RW

U R^˛] SBZ

V R a� ) ZBRUE RV

W R a� ) ZBRRE RS

X ) k]�] RWBRXE RY
Sı]˝] SBR

Y 	]�] RBY
S^˛] SBZ

RZRZ S a� •)^˛]�] œ] R[BRWQRRBRV



� )˝ k] Ÿ+E ˝] k] �]+ � k] “/ -�] k]�]` �]]˝] �]+™
n+D �]�]) 0�]� ] o-˝] 0�] k� � ]�] œ] k�

^+�]]�] � k] + k]�]]D R

RW � Ÿ] ^( ) � +˝]] gt+ ^� � k] “/ �]+ �]
�] k]˘ k] ^� � Ÿ] � g]� “] gt+D -�]) ˝ a]�] k4�]] �] k]˘]˝ k]
�]` + k]E ˝] k] � g]� “] ˙]]�]� ) +` � a]	 k] �])O
&]�˝] � ) �] k] ˝]]^� � Ÿ] ˛] k]å] - n]) �] “]
� ) �] gt� D RX � Ÿ] ˙] k] � + )+] gt+ ]+ Ü]� a]
� ` ^�]�]]�] ı]) ˘]�]˝ k] a+4 �]+™ � + )+]E
�]_�� � Ÿ] 0�]� ` ˝])+ �] k]�] )+] gt+ ˙] k] � g]� “]
Ÿ+ - n]) � a]& ı]) �] a+˝] �]� o]$ � )˝ k] Ÿ+ - n])

� k]�]` �]])˝ k] Ÿ+D RY �] a+˝]O� k] �] k]�] a&^�]O
�]]]` �]]˝] œ]� ı]) � k]�]` �]]) ) k+ Ÿ+E /�]O
^�]4 � Ÿ] �]` � k]�]` �]] tÎ �]]D RZ ��] œ]^�
˝ a]�] ˝] k] /˝]� k] �]�]	]&]) + k] ^� � g]�] �] � `
�]]˝ œ] � a]�]`O� a]�]` �]+ � k]˝ k] + k]D S[ �]+`
�]+™E ˝ a]�] k4� k] +) o/�]]�] � k] �])&]�˝] � )
� k]˝ k] + k] ˙] k] ˝ a]� œ+ -ı]�]] � a]�]]�] �]�]] � k]˝]]
n+E ˝ a]�+])` ˙]]�]&]& +åı] � k]˝]] n+E ˙] k]

˝ a]�+] k) ı]]�] n+ 0� k] !`�] � k]˝]] n+E ˝ a]�+] k)
^�]) ı]) �]]]) + k] ˙]]˝]] n+ - n]) ˝ a]�+] k)
� at]+ ı]) ˛]ıı]å �]])˝]] n+D

SR � k] k) ^�]4 �]+ � +�]] �]� “] � ` �]]˝]
n+E ��] œ]^� a� ! �] k]�] œ] � k] �]�]˝]] n+ ^�

+�] /˝]� k] � �]ä] k]) Ÿ+ ^� -ı]�]] -^ˇ]� ])
�]+` ˝])+ � k] �]+™ ˘]�]] ) k+D

� k]^� �] -�]) ^� �]` � k] � k]�]` �]])� k] � œ]
�]� “] �]+™ -]˝]` ˝] k] � Ÿ] �]` � k]�]` �]])� k] � œ]
�]� “] �]+™ � tÎ �]]E ^( ) ˘]] k+ � k] “/ � a]	 k] � g]� “]
+` ��] œ] �] �]�]	 k]D SS ��]]  k] /ì]]�]`
Ÿ+H � Ÿ] �]` gt+D S ��]]  k] /�])]4�]` Ÿ+H � Ÿ]

�]` gt+D ��]]  k] -ì]]+�] k�  o]�]˙]� Ÿ+H
� Ÿ] �]` gt+D T ST ��]]  k] �]�]`+ k� � k]]�
Ÿ+H � Ÿ] ı]]�]�] œ] � ` ˝])+ ^˘]��]]O^˘]��]]O

� ) � +˝]] gt+E � Ÿ] 0�]� k] � +™ �]æ� ) gt+B
� Ÿ]� k] ä�]]&] � k]+�]˝] � ` n+E U � Ÿ] �]])O�]])

RRBRY � �]]�]` o/�]]�]` �]]˝] œ]D RRBSS
��]]yE r�]`˙]Ds

˙ k]�] �]�]]E R ^� ˝]�]` +` �]]) � Ÿ]� k] �]])
�]]�]` - n]) � “/ �]]) � Ÿ] �])˝ k]O�])˝ k] �]˘]]D S

SU ı] t]˘] �]]) � Ÿ]� k] �] g+^&�] œ] � k] 0�]˝]]�]`�]O
0�]˝]]�]`�] � k] kå �]]4E T SV ˝]`�] �]])
� a]	 k] o$$ œ] � k] ı]`"] �]�]]E U 4� �]]) � a]	 k]
ı]˝˛]) œ] � k] �]])] �]�]]E V ˝]`�] �]]) k4�]]
a+-] ^� � Ÿ] ^˙]�] ˙]+]ä] œ] � œ] �]( ) � )

)+] ˛]]  k] �]� ao]&) � œ] g"" �]4E W 4� )]˝]
- n]) 4� ^&�] � Ÿ]� k] �]� ao]&) k� �]`˘] � ]"]D
SW � Ÿ] �]])O�]]) �]( ) k� �]˝]) œ] � k]E
�]^&�] œ] k� �]˝]) œ] � k]E $] a� - œ] k� �]˝]) œ] � k]E
-ı]� k] +` �] k]�] œ] � k] -]4 �]˝]) œ] � k]E X g&�] k)
)]
 �" œ] k� �] k]�] œ] � k] -]4 �]˝]) œ] � k]E Y �]+)
k� �]˝]) œ] � k]E Z ]`)]� k] k� �]˝]) œ] � k]E �]� ao]O

&) k� �]˝]) œ] � k]E 	 g] k# �]]/�] œ] k� �]`˘]
)+� k] k� �]˝]) œ] � k] � a]ä])] gt+D SX � Ÿ]� k]
� å` � k]+�]˝] - n]) � o]�]
 “] � )� k] � œ]E -� �])
)]˝]O)]˝] �]) ˙]]�]˝ k] )+� k] � œ]E R[ � g]�] - n])
ı�]]�] � œ]E RR � “/ �]]) � g]� k] ı k]" )+� k] � œ]E RS

o# $ � œ] - n]) � ı]å œ] � ` � �]`� 	 k]�]˝ k] a+4
^&�] ^�]˝]]4 Ÿ+D

SY /�] �]�] �]]˝] œ] k� -�]]]] +)
^&�] �]])` � o]$^�]�] œ] � ` •˘]˝]] � a]	 k] �]]4
˙]]˝]` n+D RT SZ ^� �]� ` � �]ä] k])` � k] � Ÿ]
� a]& � �]ä] k]) �]+� g]�] �]+™ � )˝]]H ^� �] k�
# k]� ) �]]� k] � k] � k])] ˙]` �]+™ ˙]�]˝]]H

T[ -�]) � a]	 k] � k]�]` �]])�]` +` n+E ˝] k]
� Ÿ] 0�] �]]˝] œ] ı]) � k]�]` �]] tÎ �]] ^˙]�]� k] � k])`
� �]ä] k]^)�] t] ı]˝]] ˘]�]˝]` Ÿ+D TR Ü]� a]
�]`� a] � ] ı])� k]�]) - n]) ^ı]˝]]E ^˙]�]� `
˝]])`( �]&] + k]˝]` ) k+�]`E ˙]]�]˝]] n+ ^�
� Ÿ] 	 g]# �]+™ �] k]�] )+]D TS &^�]�� � œ]
-^)˝]]�] )]˙]] k� -ˇ]`�] ˙] k] )]˙�]ı]]�]
˛]]E 0�]� k] � a]	 k] ı]� å� k] k� ^�]4 &^�]�� k�
�]+) � œ] ı]+)] ^�]# ] )�]] ˛]] TT �]�])
� a]	 k] 4� �] kå " k]� k) � œ] ^�]# ]� ) �]+) � `
&`]]) � œ] �]�]` 4� ^�]å� ` � k] �]`˘ k] 0˝]])

RRBSX ��]]yE r� o]	]]ı]�]Ds

-ˇ�]y RR
R �]˝] RWBSX

^( �] TBRYE RZ
S˝]` UBRU

S Ü k]�] SSBT

T ) k]�] RRBR
^( �] TBUE V

U ) k]�] RRBRT
R a� ) RVBR[

�������������������

g&�])] � q]�]y
R Ü k]�] RWBSTE SU

S Ü k]�] ZBRVE RW
S a� ) WBUE V
Rı]˝] SBS[E SR

T ��] SVBT

U Ü k]�] RWBSS

V Ü k]�] RUBRZ

W Ü k]�] SXBUR

X Ü k]�] S[BT
Ü k]�] STBR[

Y Ü k]�] RUBVE W

Z Ü k]�] RTBV[

R[ Ü k]�] S[BTR

RR R a� ) UBRR

RS S a� ) WBUE V

RT S a� ) SBU
a� �] SBR

S a� •)^˛]�] œ] RRBRWOTT RZS[



^&�]] �]�]] R - n]) � Ÿ] 0�] k� +]˛] � k] �]˘]
�]�]]D

RS � k]�]` �]])� k] � k] � k] “/ ( ]�]&] ˝] k]
�]+™E ^( ) �]` � a]	 k] k4�]] � )�]]

+` + k]�]]D �]�]) -�] � Ÿ] Ü]� a] k� ^&�]]4
˘]�]˝� ])` &� “]�] œ] S - n]) 0�]� k] ^�]� k] � o] k&�] œ]
k� �]] k) � œ] �]˝]]�]] ˘]] gt+�]]D S � Ÿ] �]�]`+ � œ]

4� -]&�]` � k] ˙]]�]˝]] gt+ ^˙]� k] RU �]]�]
ı]+� k] ˝]`�] k) �]� “] � œ] 0# ] ^�]�]] �]�]] ˛]]D
0� k] �])`) k� �]]˛] 0# ]�]] �]�]] �]] �])`)
k� ^�]�]]E �]+ � Ÿ] �]+™ ˙]]�]˝]] ı])� k]�])

+` ˙]]�]˝]] n+D T + t]E � Ÿ] 0�] -]&�]` � k]
˙]]�]˝]] gt+D 0� k] �])`) k� �]]˛] 0# ]�]] �]�]]
�]] �])`) k� ^�]�]]E �]+ � Ÿ] �]+™ ˙]]�]˝]]
ı])� k]�]) +` ˙]]�]˝]] n+D U 0� k] 0# ]� )
^( )& n]�] � œ] � k] ˙]]�]] �]�]] - n]) 0�]� k] k4�]`
�]]˝ œ] � a]�]™ ˙] k] �] k]�]` �]+™ ˙]] �]� ˝]™ - n])
^˙]� œ+ � +� k] � ` 4� o/�]]�] � k] /˙]]ä]˝]
�]+™D V � Ÿ] k4� k] o/�]]�] k� �]] k) � œ] � k]�]`
�]] tÎ �]]E �]�]) ˙]+ t] ˝]� � k])` �]]˝] n+ � Ÿ]
-ı]�]` � �]ä] k]^)�] œ] � k] ! k]å ^� �]` - n])
�]]˝] ı]) � k]�]` �]+™ �]] tÎ �]]D W -�]) � Ÿ]
� �]` � k]�]` �]])�]] �]` ˘]] gt+E ˝] k] � Ÿ] � g]� “]
�]+™ #+ tÎ �]] ��] œ]^� � Ÿ] �]˘] +` � gt+�]]D
� k]^� �] � Ÿ] � k]�]` �]+™ �]])˝]] ˝]]^� � k] “/ �]`
� a]	 k] ä�]]&] Ñ k]�] �] k&E ^�]]] 0�] �]]˝] œ] k�
˙] k] 0�]� k] � a]	 k] � )˝ k] k&�]] n+ - n]) �] k]�]˝ k]
� a]�]] n+D X � k] “/ � a]	 k] ^�] “( /�]^�]4 �]å]
�] �]�]	 k] ^� � a]	] ı]) -�] k]� k] )+��] Ü]� "
^� 4 �]4 Ÿ+D

� +™ � Ÿ] �]� o]$ � k] g( �] �] ˙]] t1 /�]^�]4
� k] k) �])`) � œ] 4� � t]"] ˘ a]�]]�]] �]�]] n+ T

˙] k] � n]˝]]�] k� 4� g&˝] ˙ n]�]] n+ ˝]]^� ]+
� a]	 k] ˛]ıı]å �]])˝]]� ) k+ ^˙]�]� k] ^� � Ÿ] � a]&
� k] +&O� k]Oä�]]&] �]å] �] �]�]	 gt]D Y � Ÿ]� k]
Ü]� a] � k] ˝]`�] �]]) ^�]å^�]å]� ) ^�]�]˝]` � `

RSBX � �]] r� a]� k] ı]`"˝]]Ds

˛]` ^� �]+ � t]"] ^�]� ]�] ^&�]] ˙]]4D
Z �]�]) Ü]� a] � k] � a]	]� k] � +]E r� k])` �]+]O
�� ı]] ˝ k] k) ^�]4 � ]( ` n+D ˙]�] ˝ g] � �]O

ä] k]) + k]˝]] n+ ˝]�] � k])` ˝]]� ˝] ı g])` ˝])+
^&�]]�]` k&˝]` n+Ds R /�]^�]4 � Ÿ] �]å` � a]�]`
� k] -ı]�]` � �]ä] k]^)�] œ] k� �]] k) � œ] � k]�]`
�]] tÎ �]] ˝]]^� �]�]`+ � ` ˝]]� ˝] ˝ o]� g] � `
˝])+ � k] k) 1 ı]) !]�]` ) k+D R[ � Ÿ] �]�]`+
� ` �]]^˝]) � �]ä] k]^)�] œ] � œ]E � k]/ää]˝]` � œ]E
˝ o]�]` � œ]E ä a]��] œ] - n]) � a]_�� �] œ] � œ] � a]�]
+ k]˝]] gt+D ��] œ]^� ˙]�] � Ÿ] � �]ä] k]) + k]˝]] gt+E
˝]�]` ˝]]� ˝]]) + k]˝]] gt+D S

RR � Ÿ] � g]� “] �]�]]D ˝ a]�]� k] � a]	 k] k4�]]
�]�]� k] k� ^�]4 �]˙]� g]) ^� �]]D + k]�]] ˝] k] �]+
˘]]^+4 ˛]] ^� ˝ a]�] � k])` ˝])( � k] �] k]�]˝ k]
��] œ]^� � Ÿ] ˝ a]�+] k) �]+]OÜ k]^
]˝] œ] � k] 4� �]]˝]
� œ] �]` � �] �]+™ gt+E �]� k] +` � Ÿ] ˝ a]�+])`
�]ä]) � œ] a� ! �]+™D T RS �]˘] ˝] k] �]+ n+
^� ˝ a]�]� k] � a]& -ı]�]` - t]�] œ] � k] � k] k) Ü k]^
]˝]O
ı]& k� �]� g]˝] k&� k] ˛ k]E ˙] k] � Ÿ]� k] �] a+˝] ˇ]`)˙]
ˇ])˝ k] a+4E U �]]˛] +` ^˘]�+ - n]) ˘]�]˝� ])
- n]) �]_�˝]�]]�]` � ]�] œ] � k] ^&�]]4 ˛ k]D V

RT � Ÿ]� k] ˝ a]�] ı]) ^� �]` �]` ˝])+ � ] �] k]	]
�]+™ $]�]]E ^�] “( /�]` �]]�]� k] � œ] ˝ a]�] g&�])`
� o]$^�]�] œ] � k] -�]�] + k]D W ��]] � Ÿ]� k] a� !
�]�]˝] ^� �]]H -�]) + t]E ˝] k] � a]	 k] �]](
� )�]]D

RU k&�] k]I �]+ ˝]`�])` �]]) n+ ^� � Ÿ]
˝ a]�+] k) ı]]�] -]� k] k� ^�]4 ˝ n]�]]) gt+E ^( )
�]` � Ÿ] ˝ a]�] ı]) �] k]	] �]+™ �]� gt]�]] ��] œ]^� � Ÿ]
˝ a]�+])` & n]�]˝] �]+™ ˘]]+˝]]E X ˝ a]� œ+ ˘]]+˝]]
gt+D �]˘˘] œ] Y � k] 0��]`& �]+™ � ` ˙]]˝]` ^�  k]

�] t]O�]]ı] k� ^�]4 ı n]� k] �]˘]]� ) )� œ]E �]_��
�] t]O�]]ı] � k] 0��]`& � ` ˙]]˝]` n+ ^�  k]
�]˘˘] œ] k� ^�]4 ı n]� k] �]˘]]� ) )� œ]D RV � Ÿ]
˝ a]�+])` �]]^˝]) t+�]˝ k]O t+�]˝ k] �]˘ “] � tÎ �]]E
�]+ t] ˝]� ^� � a]& �]` ı g])` ˝])+ �]˘ “]
+ k] ˙]] t1 �]]D Z ˙]�] � Ÿ] ˝ a]�]� k] /˝]�]] ı�]])

-ˇ�]y RR
R Ü k]�] ZBSUE SV

�������������������

-ˇ�]y RS
S Ü k]�] SBRX

Ü k]�] SSBRXE RY

T 	]�] UBRT

�������������������

g&�])] � q]�]y
R �]�] U[BSZ

S ^( �] UBRT

T S a� ) RRBST

U S a� ) WBU

V Ü k]�] RUBT
Ü k]�] RVBRS
) k]�] RVBRYE RZ

W R a� ) ZBRRE RS
S a� ) RRBZ

X Ü k]�] S[BTT

Y R a� ) UBRU

Z S a� ) RBW
a� �] RBSU

R^˛] SBY
/ì] RTBRX

RZSR S a� •)^˛]�] œ] RSBRORV



� )˝]] gt+ ˝] k] ��]] � a]	 k] � �] ı�]]) ^�]�]�]]
˘]]^+4H RW � Ÿ]� k] ˝ a]�] ı]) � k] “/ �] k]	]
�]+™ $]�]]E R ^( ) �]` ˝ a]�] � +˝ k] + k] ^�
� Ÿ] ˘]]�]]� ˛]] - n]) � Ÿ]� k] ˝ a]� œ+ !�] � k] t( �]]
^�]�]]D RX - n]) � Ÿ]� k] ^˙]˝]�] œ] � k] �]`
˝ a]�+] k) ı]]�] � k]˙]]E 0�]� œ] � k] 4� k� ä]^)4
�]` � Ÿ]� k] ˝ a]�+])] ( ]�]&] �]+™ 0# ]�]]D ��]]
0# ]�]]H RY � Ÿ]� k] ˝]`˝ a]�] � k] � a]ä]]^)�] � `
- n]) 0�] k� �]]˛] 4� �]] “/ � k] � k]˙]]D
˝]`˝ a]�] � k] ˝ a]�+])] ^�]�] a� �] �]` ( ]�]&]
�]+™ 0# ]�]]E ��]] 0# ]�]]H S ��]] +�]� k]
4� +` ˝])+ � ] ˙]ä�]] �]+™ ^&�]]�]]H
��]] +�] 4� +` )]+ ı]) �]+™ ˘]� k]H

RZ ��]] -�] ˝]� ˝ a]�] �]+ �] k]˘] ) k+
+ k] ^� +�] ˝ a]�+] k) �]]�]� k] -ı]�]` �]( ] “/
ı k]�] � ) ) k+ Ÿ+H +�] ˝ a]�+] k) �]]�]� k] �]+™E
ı])� k]�]) k� �]]�]� k] �]�]`+ � œ] �]( ] “/ k&
) k+ Ÿ+D � k]^� �] ı�]] k) �]]/�] k]E +�] �]�]O
a� ! ˝ a]� œ+ �]ä]� g]˝] � )� k] k� ^�]4 � )˝ k] Ÿ+D

S[ � a]	 k] $) n+ ^� ˙]�] � Ÿ] ˝ a]�+] k) ı]]�]
-] t1 ˝] k] � Ÿ] ˝ a]� œ+ k4�]] �] ı]] t1 ˙ n]�]] � Ÿ]
˘]]+˝]] gt+ - n]) ˝ a]�] �]` � a]	 k]  n]�]] �] ı]]- k]
˙ n]�]] ˝ a]�] ˘]]+˝ k] + k]D � +™ k4�]] �] + k] ^�
˝ a]�]� œ] ˝]� )])E ˙]�]�]E � a]�� k] � k] -]�]O
�]� g]�]] + k]�]]E 	]�] kåE ı]`# ı]` k! �]&�]]�]
� )�]]E ˘ a]�]�]` �]�]]�]]E� �]� o]$ � k] g( �]�]]
- n]) o+�]]� k] ı]]4 ˙]] t4D SR ˙]�] � Ÿ]
& k]�]])] ˝ a]�+] k) ı]]�] -] t1 ˝] k] � k])] ı])O
� k]�]) � +™ ˝ a]�+] k) �]]�]� k] � a]	 k] �]˜�]&]
�] � k) - n]) � a]	 k] k4� k] � “/ �] k]�] œ]
k� ^�]4 �] k]� �] �]�]]�]] ı] kå ^˙]�+ œ]� k]

ı]+� k] ı]]ı] ^� �]] ˛]] - n]) ˙] k] -� a]ÃO
˝]]E �]]˙]]�]ä] �] n]�]O� o]� o]ˇ]� - n]) ^�]� “]˙˙]
� ]�] œ] � � œ] �]� k] ) k+ - n]) ı]�˘]]˝]]ı] �]+™
^� �]]D

RSBS[ � �]] r	]ı]�]ı] � )�]]Ds RSBSR
� � g]�]]�]` � œ] ı] k]—�]�]]D �]�&]�]�]` k&� œ]D � �]]
r�]� “]�]]� �])˝]]�]Ds �]�&]�]�]` k&� œ]D

RT � Ÿ] ˝]`�])` �]]) ˝ a]�+] k) ı]]�] -]
)+] gt+D r+) �]]�]� k] � ` �]˘˘]] “/

& k] �]] ˝]`�] �]]]+ œ] k� �]�]]�]� � k] �]]^�]˝]
� ` ˙]]4Ds R S +]�] t]^� � Ÿ] -�]` ˝ a]�]� k]
�] a+˝] g&) gt+E � k]^� �] ˝ a]�] �]+ �]�]	]
�] k] ^� � Ÿ] ˝ a]�+] k) �]`˘] g&�])` �]]) �] n]˙ g]&
gt+D ^˙]�] �] k]�] œ] � k] ı]+� k] ı]]ı] ^� �]] ˛]]

0� œ+ - n]) �]]� ` �] k]�] œ] � k] � Ÿ] -�]`
� k] �]�])&]) � ) )+] gt+ ^� -�]) � Ÿ]
& k]�]])] ˝ a]�+] k) ı]]�] -]�]] ˝] k] 0� œ+ ä]Î )
�]ä]] gt&�]]E T ��] œ]^� ˝ a]�] /�] �]]˝] � ]
�]� g]˝] ˘]]+˝ k] + k] ^� �]�]`+ � k] k) ä]^)4
�] k]�]˝]] n+E ˙] k] ˝ a]�+] k) ^�]4 � �]ä] k]) �]+™
�]_�� ˝]]� ˝]]) n+D U ]]� “/ ]+ � �]O
ä] k]) +]�]˝] � œ] � ]# ı]) �]"� ]� ) �]])
$]�]] �]�]]E ^( ) �]` ]+ ı])� k]�]) � `
˝]]� ˝] � k] •ä]&] n+D S �]+ �]` �]˘] n+ ^�
+�] �]` 0�]� ` ˝])+ � �]ä] k]) Ÿ+E �]�]) +�]
0�] k� �]]˛] ˙]` t4� k] T - n]) �]+ ı])� k]�])
� ` 0�]` ˝]]� ˝] � k] + k]�]] ˙] k] ˝ a]�+] k) o-&)
� ]�] � )˝]` n+D U

V � a]& � k] ˙] t]˘]˝ k] )+ k] ^� ˝ a]�]
^]�]]�] � œ] + k] �]] �]+™D ˝ a]�] ��]] + k]E
/�]� ] �]� g]˝] k&˝ k] )+ k]D V �]] ��]] ˝ a]� œ+ �]+
4+�]]�] �]+™ ^� �]`� a] �]�]`+ ˝ a]�+] k) �]]˛]
4� ˝]] � œ] n+H -�]) �]+™ n+ ˝] k] /�]� ] �]˝]O
�]�] ˝ a]�] a#� )]4 �]4 + k]D W ˙]+ t] ˝]�
+�]])` �]]˝] n+E +�] a#� )]4 �]+™ �]4 - n])
� Ÿ] 0��]`& � )˝]] gt+ ^� ˝ a]�] �]+ �]]˝] ˙]]�]
˙]]- k]� k]D

X -�] +�] ı])� k]�]) � k] Ü]]˛ “]�]] � )˝ k]
Ÿ+ ^� ˝ a]�] a� ! �]` �]�]˝] �] � ) k]D �]+

� Ÿ] /�]^�]4 �]+™ � + )+] ^� +�] � o]ä g])`
ı]]� k]]]� k] �]ä]) -] t4E �]_�� /�]^�]4 ^�
˝ a]�] �]� k] � ]�] � )˝ k] )+ k]E ^( ) ˘]] k+ +�]
a#� )]4 a+4 �]ä]) -] t4D Y /�]^�]4

RTBR ��]]yE r� at]+Ds

-ˇ�]y RS
R S a� ) RRBZ

S S a� ) YBW

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y RT
R ��] RZBRV

�]˝] RYBRW

S ) k]�] WBU
Rı]˝] TBRY

T S˝]` SBRRE RS

U R a� ) WBRU

V R a� ) RRBSY
	]�] WBU

S a� •)^˛]�] œ] RSBRWQRTBY RZSS



	]�]]^˝]�] œ]
k� �]]�] ^˘]¹`

�]]) o]�]

R �]�]�� ]) LROVM

� k] “/ - n]) � a]�]�]�])` �]+™ LWOZM

ı] n]� a]�] � ` �]˝]]�]` � a]�]�]�])` ı])� k]��])
� k] ˛]` LR[ORSM

ı] n]� a]�] n� � k] �]&�]] - n]) 0�]� ` � a]Î � `
� k]�]] LRTOSUM

S ı] n]� a]�] �]Î �]� k]�] � œ] Ü k]^�]˝] œ] � k] ^�]�]˝]] n+ LROR[M

ı] n]� a]�]E ı]˝])�] L n� ( ]M � k]
( "� ])˝]] n+ LRRORUM

^�] “( ^�]��]]�] � k] � k]� #+)]�]] ˙]]˝]] n+ LRVOSRM

T ^�]��]]�] - n]) � ]� g]�] � œ] �]˝]]4 � ]�] œ] � œ]
( “� LRORUM

� k]� ˙]�] ^�]��]]�] � k] •ä]&] ) k+	]] LRRM

-ì]]+�] � k] �]]&] � ]� g]�] k� -]ˇ]]) ı])
�]+™ LRVORYM

�]�]`+E -ì]]+�] � ] � o]�] LRWM

� ]� g]�] � ` � a]Î -]˝]C 0�]� ] �]� �]& LRZOSVM

^�]��]]�] k� ä]^)4 ı])� k]��]) k� � k] k" �]� k] LSWOSZM

˙] k] �]�]`+ k� Ÿ+ � k] -ì]]+�] � ] � o]�] Ÿ+ LSZM

U -�] 	 a]�]]�] �]+™E � k] k" Ÿ+ LROXM

	]�]]^˝]�] œ] k� ^�]4 ı] n]� a]�] � ` ^( © LYOS[M

+]^˙])] - n]) �]])]C & k] � )]) LSROTRM

1 ı]) � ` �]Î �]� k]�] -]ä]]& n+E +�]])`
�] t] n+ LSWM

V �]�]`^+�] œ] � k] ^�]�]` -]ä]]&` LRORVM

ı]^�]¾] �]_�˝] k� �]]	 “]&� “]�] � œ] ˘]�]�]] LRWOSWM

�])`) k� � ]�] LRZOSRM

ı]^�]¾] �]_�˝] � ] ( �] LSSE STM

W 4� O g&�] k) � ] 
]]) 0#]- k] LROR[M

˙] k] a� ! �] k]˝ k] Ÿ+ �]+` � ]"˝ k] Ÿ+ LXE YM

�]˝]�]] k� � k] “/ �]]�]� k] �]+™ LRRORWM

4� �]�]` � �]_�" LRVM

-]^�])` �]�& LRXE RYM

RZST S a� •)^˛]�] œ] RTBZQ	]�]]^˝]�] œ] �]]) o]�]
^� +�] �]˘˘]] “/ k� ^�]�]]( a� ! �]+™
� ) �]� ˝ k]E ^�] “( �]˘˘]] “/ � ` �]]^˝]) +`
� ) �]� ˝ k] Ÿ+D Z ˙]�] �]` +�] � �]ä] k])
+ k]˝ k] Ÿ+ - n]) ˝ a]�] ˝]]� ˝]]) + k]˝ k] + k] ˝] k]
+� œ] � a]�]` + k]˝]` n+D - n]) +�] Ü]]˛ “]�]] � )˝ k]
Ÿ+ ^� ˝ a]�] � a]ˇ]]) � )˝ k] ˙]]- k]D R[ � Ÿ]

˝ a]�]� k] g&) + k]� ) �]` � k] �]]˝ œ] ˝ a]� œ+ /�]^�]4
^�]�] )+] gt+ ^� ˙]�] � Ÿ] ˝ a]�+] k) �]`˘] ) gt+E
˝] k] � a]	 k] Ü]� a] k� ^&4 -^ˇ]� ]) � ] �]�˝]`
� k] /�˝ k]�]]�] �] � )�]] ı] kåD R �]+ -^ˇ]O
� ]) 0�]� k] � a]	 k] ˝ a]� œ+ �]ä]� g]˝] � )� k] k�
^�]4 ^&�]] n+E �] ^� ˝ a]� œ+ ^�])]� k] k� ^�]4D

RR -�] -]^�]) � œ] �]]/�] k]E � Ÿ] ˝ a]�]� k]
� +˝]] gt+ ^� ˝ a]�] � a]�]` �]�]]˝ k] )+ k]E � a]ˇ]])
� )˝ k] )+ k]E ^&�]]�]] ı]]˝ k] )+ k]E R 4� ˙ n]�]`
�] k]˘] )�] k] S - n]) �] o]^˝] � k] )+ k]D T ˝]�]
ı�]]) - n]) �] o]^˝] � ] ı])� k]�]) U ˝ a]�+] k)
�]]˛] ) k+�]]D RS ı]^]¾] ˘ ao]�]�] � k] 4� O
g&�] k) � k] �]�]�� ]) � ) k]D RT �]�]`

ı]^]¾] ˙]�] œ] � ] ˝ a]� œ+ �]�]�� ])D
RU Ü]� a] �]`� a] �]�]`+ � ` �]+]O �� ı]]

- n]) ı])� k]�]) � ] ı�]]) - n]) 0�]� `
ı]^]¾] �]_�˝] ˝ a]�] �]�] k� �]]˛] ) k+E ^˙]�]� k]
˝ a]�] ( ]�]&] ı]] ) k+ + k]D

-ˇ�]y RT
R R a� ) UBSR

�������������������

g&�])] � q]�]y
R S a� ) RBTE U

S ^( �] SBS

T R^˛] VBRT
�]] g� TBRX
Rı]˝] TBRR
Sı]˝] TBRU

U R a� ) RUBTT



R �]+ ^˘]¹` � a]	] ı] n]� a]�] � ` ˝])( � k]
n+D � a]	 k] �] o/�]]�] œ] � ` ˝])( � k] - n])

�] ^� �]` o/�]]�] k� ä]^)4 Ü k]^
]˝] #+)]�]]
�]�]] �]_�� ı])� k]�]) +�]] k) ^ı]˝]] R � k] � a]	 k]
�]`� a] �]�]`+ k� ä]^)4 Ü k]^
]˝] #+)]�]]E S

^˙]� k] 0�]� k] �] k) a+- œ] � œ] � k] •ä]&] ^� �]]
˛]]D S � Ÿ] - n]) � k] k) �]]˛] k� �]�]` �]] “/
�]�]]^˝]�]] Ü] o]˝] � ` � o]$^�]�] œ] � k] �]+ ^˘]¹`
^�]�] ) k+ Ÿ+B

T ˝ a]� œ+ ı])� k]�]) +�]] k) ^ı]˝]] � ` ˝])(
� k] - n]) Ü]� a] �]`� a] �]�]`+ � ` ˝])( � k] �]+]O
�� ı]] - n]) �] o]^˝] ^�]� k]D U +�]] k) ı])O

� k]�]) - n]) ^ı]˝]] � ` �])ä]` T k� � a]˝]]O
^�]� �]�]`+ � k] +�]] k) ı]]ı] œ] k� ^�]4 � a]&
� k] k& ^&�]] U ˝]]^� +� œ] /�] a&
" a&^�]�]] � `
�]]�˛]]� V � k] a!"� ])] ^&�]]4D V ı])O
� k]�]) � ` �]^+�]] +� k]�]]O+� k]�]] ˝]� + k]˝]`
) k+D -]�]`�]D

W � a]	 k] ˝]]˙˙ a]�] + k]˝]] n+ ^� ˝ a]�] /˝]�]`
˙]�&` 0�] ı])� k]�]) � k] � at]+ �] k]å ) k+ + k]
^˙]�]� k] ˝ a]� œ+ �]�]`+ � ` �]+]O �� ı]] ^&�]]O
� ) � a]�]]�]] ˛]] - n]) -�] ˝ a]�] ^� �]` - n])
˝])+ � ` � a]�]�]�])` � ` ˝])( ˙]] ) k+
+ k]D W X �]�]) � k] “/ - n]) � a]�]�]�])` n+
+` �]+™D �]˘] ˝] k] �]+ n+ ^� ]+ t] a� ! k4� k]
�] k]�] Ÿ+ ˙] k] ˝ a]�+] k) ^�]4 � a]_�� �] ı n]&] � )
) k+ Ÿ+ X - n]) �]�]`+ k� �]] k) � œ] � a]�]�]�])`
� k] ^�]�]]å�]] ˘]]+˝ k] Ÿ+D Y � k]^� �] ˘]] k+
+�] �]] �]� “] � ] � k] “/ g&˝] �]`E 0�] � a]�]O
�]�])` k� �]]�] ı]) ˙] k] +�]� k] ˝ a]� œ+ � a]�]]�]`
˛]`E � k] “/ - n]) � a]�]�]�])` � a]�]]4 ˝] k] ]+
�]]^ı]˝] #+ k)D Z � Ÿ] 4� �]]) ^( ) ]+`
�]]˝] � +˝]] gt+ ˙] k] +�]� k] -�]`O-�]` � +`
n+E ˝ a]�]� k] ˙] k] � a]�]�]�])` �]`� ]) � ` ˛]`

0�] k� �]]�] ı]) -�]) � k] “/ a� ! - n])
^�]�]]˝]] n+ ˝] k] ]+ �]]^ı]˝] #+ k)D

RBU � �]] rä]�]]� k]Ds �]�&]�]�]` k&� œ]D

R[ -�] � Ÿ] o/�]]�] œ] � k] � ]�]�] � )� k]
� ` � k]^�]�] � ) )+] gt+ �]] ı])� k]�]) � k]H
�]] ��]] � Ÿ] o/�]]�] œ] � k] � a]�] � )� k] � `
� k]^�]�] � ) )+] gt+H -�]) � Ÿ] -�] �]`
o/�]]�] œ] � k] � a]�] � )� k] � œ] �]�]] gt+E ˝] k] � Ÿ]

�]�]`+ � ] &]�] �]+™D RR � k] k) �]]/�] k]E
�]+ ˙]]�] �] k] ^� � Ÿ]� k] ˝ a]� œ+ ˙] k] � a]�]�]�])`
� a]�]]�]` ˛]` ]+ o/�]]�] œ] � ` ˝])( � k] �]+™
n+D R RS ��] œ]^� � Ÿ]� k] /� k] �] ˝] k] ^� �]`
o/�]]�] � k] ı]]�]] n+E �] +` ^� �]` o/�]]�] � k]

�]`�]] n+E �]_�� � a]& �]`� a] �]�]`+ � k] /� k]
� a]	] ı]) Ü]� " ^� �]] ˛]]D

RT � k]�]� ˝ a]�]� k] � a]�]] n+ ^� ˙]�] � Ÿ]
ı]+� k] �] g+&` ˇ]� “] �]]�]˝]] ˛]] ˝] k] � k])] �])O
˝]]] n� �]] ˛]]D S � Ÿ] ı])� k]�]) � ` � o]$�]`
� k] � a])` ˝])+ �]˝]]˝]] ˛]] - n]) 0� k]
˝]�]]+ � )˝]] ˛]]D T RU - n]) � Ÿ] �] g+&`
ˇ]� “] � œ] -ı]� k] )]
 �" - n]) -ı]�]` 0î] k�
� “/ �] k]�] œ] � k] ä�]]&] ˝])�� ` � ) )+]
˛]]E ��] œ]^� � Ÿ] -ı]� k] ı a])�] œ] � ` ı] o)O
ı])]- œ] � k] �]]�]� k] � œ] �]�]� k] ˙] k]�]`�]] ˛]]D U

RV � k]^� �] ı])� k]�])E ^˙]�]� k] � a]	 k] /�]
a&^�]�]] � œ] ı n]&] ^� �]] - n]) � a]	] ı]) �]+]O
�� ı]] � ) k� � a]	 k] � a]�]]�]]E V 0� k] �]+ -˘!]

�]�]] RW ^� ]+ � k] k) ä]^)4 -ı]� k] � k] k"
� k] Ü]� " � k) ˝]]^� � Ÿ] � n])O�] g+^&�] œ] � k]
0�] k� � k] k" � ` � a]�]�]�])` � a]�]] t1 D W ˝]�]
� Ÿ] ( n])�] ^� �]` o/�]]�] k� ı]]�] /�]
�]] k) � œ] �]�]]+O�]�]^])] � )� k] �]+™ �]�]]E
RX �] +` � Ÿ] �]Î �]� k]�] � œ] 0�] k� ı]]�] �]�]]
˙] k] � a]	]� k] ı]+� k] � k] Ü k]^
]˝] ˛ k]E �]�]) � Ÿ]
-)�] k&�] ˘]�]] �]�]] - n]) �]]& � œ]
&^�]�� X �] n]" -]�]]D

RY ^( ) ˝]`�] �]]�] �]]& � Ÿ] n� ( ]� Y � k]
^�]�]� k] �]Î �]� k]�] �]�]] Z - n]) RV ^&�]
˝]� 0�] k� �]]˛] )+]D RZ ]+ t] � Ÿ] Ü]� a]

RBRY � ı]˝])�] 
]` � +�]]˝]] ˛]]D

-ˇ�]y R
R Ü k]�] SSBRUE RV

S Ü k]�] ZBRV
Ü k]�] SWBRVE RW

T R˝]` SBTE U

U R� g]+ SBRE S

V � g]+ RVBRZ

W S a� ) RRBTE U
	]�] VBX

X 	]�] VBR[

�������������������

g&�])] � q]�]y
R R^˛] SBRT

S Ü k]�] STBW

T Ü k]�] YBT
Ü k]�] ZBRE S
Ü k]�] SSBU
Ü k]�] SWBZORR

U Ü k]�] SSBT
^( �] TBUOW

V R a� ) RVBR[

W Ü k]�] ZBRV
) k]�] RRBRT

X Ü k]�] ZBRZ

Y � g]+ RBUS
R a� ) RVBV

Z Ü k]�] ZBSW

	]�]]^˝]�] œ] RBRORZ RZSU



k� �]] “/ �]] g� �] R � k] �]` ^�]�]]D 0�] k�
-�]]]] � Ÿ] ^� �]` - n]) Ü k]^
]˝] � k] �]+™
^�]�]]D S[ ı])� k]�]) /�] �]]˝] � ]
�]]]+ n+ ^� ˙] k] �]]˝ œ] � Ÿ] ˝ a]� œ+ ^�]�] )+] gt+
 k] 	 g]# ` �]+™ Ÿ+D

SR /�] k� �]]&E � Ÿ] �]`^)�]] - n]) ^� ^�]O
^� �]] S k� /�]]� œ] � œ] �]�]]D SS �]�])
�] g+^&�]] � ` �]�]`+` � o]$^�]�] œ] � k] � a]	 k]
ı]+� k] � �]` �]+™ k&�]] ˛]]D ST  k] � o]$O
^�]�] t] ^�] “( � k] k) �]] k) � œ] � a]�]] � )˝]` ˛]™E
r˙] k] -]&�]` ı]+� k] +�] ı]) ä a]��] %]˝]]
˛]]E T ]+ -�] /�]` ^]�]]�] k� �]] k) � œ]
� a]�]�]�])` � a]�]] )+] n+ ^˙]� k] ]+ ı]+� k]
˝]�]]+ � )˝]] ˛]]Ds U SU /�]^�]4  k] � k])`
]˙]+ � k] ı])� k]�]) � ` �]^+�]] � )� k] �]� k]D

S /�] k� RU �]]�] �]]&E � Ÿ] �])�]�]]�] V

k� �]]˛] 4� �]]) ^( ) �]Î �]� k]�]
�]�]] - n]) � Ÿ]� k] ˝]`˝ a]�] � k] �]` -ı]� k] �]]˛]
^�]�]]D W S � Ÿ] ]+ t] /�]^�]4 �]�]] ��] œ]^�
� a]	] ı]) Ü]� " ^� �]] �]�]] ˛]] ^� � a]	 k]
]+ t] ˙]]�]] n+D ]+ t] � Ÿ]� k] �]˝]]�]] ^� � Ÿ] � n])O
�] g+^&�] œ] � k] ��]] � a]�]�]�])` � a]�]]˝]] gt+D
�]+ �]]˝] � Ÿ]� k] - k� � k] � œ] ^�] “( 0�] �]]/�] œ]
� k] �]˝]]�]` ^˙]�]� ] �] a+˝] �]��]]�] ^� �]]
˙]]˝]] n+D � Ÿ]� k] 0� œ+ /�]^�]4 �]˝]]�]] ˝]]^�
k4�]] �] + k] ^� � Ÿ]� k] � k]]] � œ] -�] ˝]�

˙] k] & n]åOˇ g]ı] � ` ˛]` �]] � ) )+] ˛]]E
]+ � k]� ]) �]]^�]˝] + k]D T �]�]) ˝]`˝ a]�] X

� k] ˙] k] � k] k) �]]˛] ˛]]E � g]�]]�]` + k]� k] ı]) �]`
�]˝]�]] � )]� k] k� ^�]4 �]˙]� g]) �]+™ ^� �]]
�]�]] ˛]]D Y U �]+ � a]À] 0�] 	 g] k# �]]/�] œ]
� ` ]˙]+ � k] 0# ] ˛]] ˙] k] � o]$�]` � œ] ˘ a]ı]O
˘]]ı] � a]�] -]4 ˛ k]D Z  k] ˘] k])`O^!ı k] +�]])`
˙]]� g]�]` � )� k] -]4 ˛ k] ˝]]^� �]�]`+ �]`� a]
k� ˘ k]� k] + k]� k] k� �]]˝ k] +� œ] ˙] k] -]ä]]&` R[

^�]�]` n+ 0� k] !`�]� ) +� œ] ı g])` ˝])+ -ı]� k]
� a]�]]�] �]�]] � œ]D RR V � k]^� �] +�] 4�

ı]�] k� ^�]4 �]` 0�] k� -]� k] �]+™ 	 a] k� E R

�] +` 0�] k� -ˇ]`�] a+4 ˝]]^� � a]�]�]�])`
� ` ˙] k] �]˘˘]] “/ ˝ a]�]� k] ı]]�]` n+ ]+ ˝ a]�+] k)
�]]˛] ) k+D

W �]�])  k] �]] “/ ^˙]� œ+ �]]�] �]�]	]]
˙]]˝]] ˛]]E S + t]E �]]^� �] œ] � k] �] kå �]�]	 k]
˙]]� k]]]� k] 0�] �]]/�] œ] � k] � a]	 k] k4�]] a� ! �]`
�]+™ �]˝]]�]] ˙] k] � k] k) ^�]4 �]�]] + k]D 0� œ+
˘]] k+ ˙] k] �]` �]�]	]] ˙]]˝]] ˛]]E 0�]� k]
� a]	 k] � k] “/ ( “� �]+™ ı]å˝]] ��] œ]^� ı])O
� k]�]) ^� �]` � ` ˝])( &])` �]+™ � )˝]]D
X /�] k� �]˙]]�]E 0�] �]]/�] œ] � k] k&�]] ^�
� a]	 k] � n])O�] g+^&�] œ]� � k] � a]�]�]�])` � a]�]]� k]
k� ^�]4 #+)]�]] �]�]] n+E T # `� ˙ n]� k] �] g+O

^&�] œ] � k]� � a]�]�]�])` � a]�]]� k] k� ^�]4 ı]˝]O
)�] � k] #+)]�]] �]�]] ˛]]D Y /�]^�]4
^� ^˙]�]� k] ı]˝])�] � k] �] g+^&�] œ] k� ^�]4
Ü k]^
]˝]Oı]& � ` ^ä]�� k]&])` ^�]�]]� k] � `
˝]]� ˝] &`E 0�]` � k] � a]	 k] � n])O�] g+^&�] œ] k�
^�]4 �]+ ^ä]�� k]&])` ^�]�]]� k] � ` ˝]]� ˝] &`
n+D U Z 0�+ œ]� k] �]+ �]` �]�]	] ^�]�]] ^�

^� �] ˝])+ � a]	] ı]) �]+]O �� ı]] � ` �]�]`D V

˝]�] �]] g� �]E W n� ( ]� - n]) � g]+��]] � k] ˙] k]
� o]$�]` k� � o]� k] �]�]	 k] ˙]]˝ k] ˛ k]E � a]	]� k] - n])
�])�]�]]�] � k] X -ı]�]] &]�] t] +]˛] ^�]�]]� )
˙]˝]]�]] ^� +�] �]�] �]]	 k]&]) Ÿ+ - n]) +�]
g&�])` ˙]]^˝]�] œ] k� ı]]�] ˙]] t4E ˙]�]^�  k]

�] g+^&�] œ] k� ı]]�] ˙]] t4� k]D R[ +�]� k] �]+
�]` � +] �]�]] ^� +�] �])`�] �]]/�] œ] � k] �]`
�]]& )� œ]D � Ÿ]� k] ˙]`O˙]]�] � k] k4�]] +` � )� k]
� ` � k]^�]�] � ` n+D Y

RR � k]^� �] ˙]�] n� ( ]� Z o-˝]]^� �]] R[

-]�]] ˝] k] � Ÿ]� k] �]�] k� �]]�]� k] 0�]� ] ^]) k]ˇ]
^� �]] ��] œ]^� �]+ �]]( ˛]] ^� ]+ & k]
]`
n+D RS �]] g� �] RR k� � k]˙ k] �]4 a� ! �] k]�] œ]

SBX � �]] r�]˝]�]])^+˝] �] k]	] œ]Ds � �]]
r^˙]�]� ] �]˝]�]] a+-] n+ 0�]� k]Ds SBZE RR
� ı]˝])�] 
]` � +�]]˝]] ˛]]D

-ˇ�]y R
R �]˝] RTBVV

Ü k]�] RSBRX

S Ü k]�] ZBSZE T[

T 	]�] RBRT

U Ü k]�] YBT

�������������������

-ˇ�]y S
V Ü k]�] ZBSX

W Ü k]�] RVBRE S

X S a� ) SBRT

Y Ü k]�] RWBT

Z Ü k]�] RVBRE SU

R[ S a� ) TBRX
	]�] VBR

RR 	]�] UBZ

�������������������

g&�])] � q]�]y
R 	]�] SBRU

S 	]�] SBZ

T Ü k]�] SSBSR
) k]�] RRBRT
R˝]` SBX

U Ü k]�] ZBRV

V /( TBY

W Ü k]�] RVBRT

X Ü k]�] RTBS
Ü k]�] RVBSV

Y Ü k]�] RRBSZE T[
R a� ) RWBR

Z � g]+ RBUS

R[ Ü k]�] RRBSVE SW
Ü k]�] RVBTV

RR Ü k]�] RSBRX

RZSV 	]�]]^˝]�] œ] RBS[QSBRS



k� -]� k] � k] ı]+� k] ˝]� E n� ( ] � n])O�] g+^&�] œ]
k� �]]˛] �]]�]]Oı]`�]] � )˝]] ˛]]E R �]�]) ˙]�]

 k] �]] “/ -]4 ˝] k] 0�]� k] �]˝]�]] ^� 4 �]4
�] k]�] œ] k� $) � k] � n])O�] g+^&�] œ] � k] ^� �]])]
� ) ^�]�]] - n]) 0�]� k] g&)O g&) )+� k] �]�]]D S

RT �]]� ` �] g+&` �]` 0�]� ` k&�]]O k&�]`
�]+` % œ]�] � )� k] �]� k]D �]+ t] ˝]� ^� �])�]O
�]]�] �]` 0�] k� ˙ n]�]] % œ]�] � )� k] �]�]]D
RU �]�]) ˙]�] � Ÿ]� k] k&�]] ^�  k] � a]�]�]�])`
� ` �]˘˘]] “/ k� � a]˝]]^�]� �]+™ ˘]�] ) k+
Ÿ+E T ˝] k] � Ÿ]� k] �]�] k� �]]�]� k] n� ( ]� � k]

� +]E r˙]�] ˝ g] 4� �] g+&` + k]� ) � n])O�] g+O
^&�] œ] ˙ n]�]] �])˝]]] � ) )+] n+ �] ^� �] g+O
^&�] œ] ˙ n]�]]E ˝] k] ˝ g] � n])O�] g+^&�] œ] � k] �] g+^&�] œ]
� ` )`^˝]�] t] �]]�]� k] k� ^�]4 n� � k] �]˙]� g]) � )
�]� ˝]] n+Hs U

RV +�] ˙] k] ˙]��] � k] �] g+&` Ÿ+ - n]) ı]]ı]`
� n])O�] g+^&�] œ] � œ] � k] �]+™E RW +�] ˙]]�]˝ k]
Ÿ+ ^� 4� o/�]]�] � ]� g]�] � œ] �]˝]]4 � ]�]

� )� k] � k] �]+™ �]_�� ^�] “( �]`� a] �]�]`+ ı])
^]�]]�] � )� k] � k] � k]� #+)]�]] ˙]]˝]] n+D V

/�]^�]4 +�]� k] �]�]`+ �]`� a] ı]) ^]�]]�]
^� �]] n+ ˝]]^� +� œ] �]�]`+ ı]) ^]�]]�]
� )� k] � ` ]˙]+ � k] � k]� #+)]�]] ˙]]4E �]
^� � ]� g]�] � œ] �]˝]]4 � ]�] œ] k� -]ˇ]]) ı])
��] œ]^� � g]�]] k� � ]� g]�] � œ] �]˝]]4 � ]�] œ]
k� -]ˇ]]) ı]) � k] “/ �]` o/�]]�] � k]� �]+™

#+) �]� ˝]]D W RX -�]) +�] �]�]`+ k�
ä]^)4 � k]� #+)� k] � ` � k]^�]�] � )˝ k] a+4
ı]]ı]` � +�]] t4E ˝] k] ��]] /�]� ] �]+ �]˝]O
�]�] n+ ^� �]�]`+ ı]]ı] � ] � k]]� n+H
+)^�]ä] �]+™I RY � Ÿ] ^˙]� k] 4� �]])
%] ˘ a]� ] gt+E -�]) 0� k] & k]�]])] �]�]]� k]
�]� gt]E ˝] k] � a]& � k] 4� � a]�]+�]]) �]]^�]˝]
� tÎ �]]D RZ � ]� g]�] k� ^+�]]�] � k] � Ÿ] �])
�]�]] X ˝]]^� ı])� k]�]) k� ^�]4 ˙]` �] gt� D
S[ � Ÿ] �]�]`+ k� �]]˛] � ]# ı]) # œ]� ^&�]]

SBRU � ı]˝])�] 
]` � +�]]˝]] ˛]]D

�]�]] gt+D R /�]^�]4 -�] � Ÿ] � a]& k� ^�]4
�]+™ ˙]` )+]E S �]_�� k4�]` •ä]&�]` ˙]` )+]
gt+ ˙] k] �]�]`+ k� �]]˛] 4� ˝]] � œ] n+D� -�]

� Ÿ] o/�]]�] k� �]]˝ k] ˙] k] •ä]&�]` ˙]` )+] gt+ ]+
^�] “( 0�] ^]�]]�] � k] ˙]` )+] gt+ ˙] k] � a]	 k]
ı])� k]�]) k� � k] k" ı]) n+E T ^˙]�]� k] � a]	]� k]
ı�]]) ^� �]] - n]) � a]& � k] � k] k) ^�]4 k&
^&�]]D U SR � Ÿ] ı])� k]�]) � ` �]+]O �� ı]]
� k] �]+™ a#� )]˝]]� V /�]^�]4 ^� -�])
� ]� g]�] � k] �]]�]� k] � k] 4� o/�]]�] � k]� #+)O
˝]]E ˝] k] -�]�] � œ] �]�]`+ � ] �])�]] � k]� ])
�]�]]D W

T - k) �]�]]^˝]�]] k� �]]�]�]	] �] k]�] k]E
^� �]� k] ˝ a]� œ+ �])�]] ^�]�]] n+H X ˝ a]� œ+

˝] k] �]]( O�]]( �]�]	]]�]] �]�]] ˛]] ^�
��] œ] �]`� a] �]�]`+ � k] � ]# ı]) # œ]�
^&�]] �]�]]D Y S � Ÿ] ˝ a]�]� k] �]�] 4� �]]˝]
ı g]!�]]� ˘]]+˝]] gt+D ˝ a]� œ+ ı]^]¾] �]_�˝]E
� ]� g]�] � œ] �]˝]]4 � ]�] � )� k] � k] ^�]�]`
˛]` �]] � a]�]�]�])` � a]�]� ) ^]�]]�] � )� k]
� k]H Z T ��]] ˝ a]�] /˝]� k] �]]�]�]	] + k]H
˝ a]�]� k] ı]^]¾] �]_�˝] k� � a]˝]]^�]� ˘]�]˝ k]
a+4 � a]Î -]˝] � ` ˛]`E -�] o-˝] � œ] ��]]
o/�]]�]` ˝])` k� � k] ˘]�]�]] ˘]]+˝ k] + k]H R[

U ��]] ˝ a]�]� k] /˝]� k] a&�] � k]� ]) +` �] k+
˛ k]H �]+™E  k] � k]� ]) �]+™ ˛ k]D V /�]^�]4
˙] k] ˝ a]� œ+ ı]^]¾] �]_�˝] k&˝]] n+ - n]) ˝ a]�+] k)
�]`˘] �]_�˝]�]]�]` � ]�] � )˝]] n+E RR ��]]
]+ /�]^�]4 � )˝]] n+ ^� ˝ a]�] � ]� g]�] � œ]
�]˝]]4 �]4 � ]�] � )˝ k] + k] �]] /�]^�]4 ^�
˝ a]�]� k] � a]�]�]�])` � a]�]� ) 0�] ı]) ^]�]]�]
^� �]] ˛]]H W -ì]]+�] � k] �]` r�]+ k]]]�
ı]) ^]�]]�] ^� �]] - n]) /�] ]˙]+ � k] 0� k]
� k]� �]�]	]] �]�]]Ds RS

SBS[ ��]]yE r-�] � Ÿ] •ä]&] �]+™ )+]E
�]_�� �]�]`+ � a]�]� œ] •ä]&] n+Ds SBSR
� �]] r&)^� �]]) �]+™ � )˝]]Ds TBS ��]]yE
r˙]]�]�]]Ds TBW �-^˝]y � V k&� œ]D

-ˇ�]y S
R Ü k]�] R[BSWE SY

Ü k]�] RRBSE T

S Ü k]�] SRBS[E SR

T Ü k]�] R[BTUE TV

U Ü k]�] RVBR[
Ü k]�] RVBSYE SZ

V Ü k]�] RTBTZ
) k]�] RBRX
) k]�] VBRX
R a� ) WBRR
�]] g� SBST

W ) k]�] TBS[OSS

X ) k]�] XBZ

�������������������

g&�])] � q]�]y
R ) k]�] WBW

	]�] VBSU

S Rı]˝] UBRE S

T S a� ) VBRV

U R˝]` SBVE W

V � g]+ RBRX

W 	]�] TBSR
/ì] XBRR

�������������������

-ˇ�]y T
X 	]�] VBX

Y R a� ) RBST

Z /( RBRT

R[ 	]�] UBZE R[

RR R a� ) RSBYOR[

RS 0˝] RVBW
) k]�] UBT
�]] g� SBST

	]�]]^˝]�] œ] SBRTQTBW RZSW



X � k]�]� ˝ a]�] �]+ ˙]]�]˝ k] + k] ^� ˙] k]
^]�]]�] � k] ˘]�]˝ k] Ÿ+ ^�] “(  k] +` -ì]]+�]
k�  o]�]˙] Ÿ+D R Y �]]�¾] � k] ı]+� k] � k] �]+
k&�]� ) ^� ı])� k]�]) ^]�]]�] k� -]ˇ]])

ı]) � n])O�] g+^&�] œ] � k] � k]� #+)]4�]]E
-ì]]+�] � k] �]+ � a]�]�]�])` �]˝]] &`E r˝ k] k)
ä]^)4 �]�]` ˙]]^˝]�] t] -]�]`
] ı]] t4�]`Ds S

Z /�]^�]4 ˙] k] ^]�]]�] � k] ˘]�]˝ k] Ÿ+E  k]
-ì]]+�] � ` ˝])+ +` -]�]`
] ı]]˝ k] Ÿ+
^˙]�]� œ] ^]�]]�] ˛]]D T

R[ ^˙]˝]� k] �]` � ]� g]�] � œ] �]˝]]4 � ]�] œ]
ı]) �]) k]�]] � )˝ k] Ÿ+E  k] �]]ı] k� -ˇ]`�]
Ÿ+ ��] œ]^� ^�]�]] n+E r˙] k] � k] “/ � ]� g]�]

� ` ^� ˝]]�] � œ] ^�]�]` �]�] �]]˝] œ] � k] �]+™
�]]�]˝]]E ]+ �]]^ı]˝] n+Ds U RR /�] k�
-�]]]]E �]+ �]]˝] �]]( n+ ^� � ]� g]�] k�
-]ˇ]]) ı]) ^� �]` � k] �]` ı])� k]�]) � `
�]ä]) � œ] � k]� �]+™ #+)]�]] ˙]] �]� ˝]] V

��] œ]^� ^�]�]] n+E r˙] k] � k]� n+E ]+ -ı]� k]
^]�]]�] � k] •ä]&] ) k+�]]Ds W RS � ]� g]�]
� ] ^]�]]�] � k] � k] “/ �]]˝]] �]+™ ˛]]D
0�]� œ] ^�] “( �]+ � +] �]�]] ˛]]E r˙] k] � k] “/ � k]
� ]�] � )˝]] n+ ]+ •ä]&] ) k+�]]Ds X

RT �]�]`+ � k] +� œ] �])`&� ) Y � ]� g]�] k�
�]]ı] � k] a!å]�]] Z - n]) � a]& +�]])` ˙]�]+
�]]^ı]˝] �]�]] ��] œ]^� ^�]�]] n+E r+) ]+
o/�]]�] ˙] k] � ]# ı]) �]"� ]�]] ˙]]˝]] n+ ]+

�]]^ı]˝] n+Ds R[ RU �]+ /�]^�]4 a+-]
^� -ì]]+�] � k] ˙] k] -]�]`
] ^�]�]` ˛]` ]+
�]�]`+ �]`� a] k� ä]^)4 g&�] k) )]
 �" œ] � k] �]`
^�]� k] RR - n]) +�] -ı]� k] ^]�]]�] k� ä]^)4
]+ ı]^]¾] �]_�˝] ı]] t4 RS ^˙]�]� ] ]]&]
^� �]] �]�]] ˛]]D

RV �]]/�] k]E � Ÿ] ) k]ä]�]) “] •ä]&�]` � `
4� ^�]�]]�] � k] �]�]	]]˝]] gt+B � k] “/ �]`
� )])�]]�]]E ^( ) ˘]] k+ ]+ o/�]]�] � ] +`
��] œ] �] + k]E 4� �]]) ˙]�] ı]�� ] � ) ^&�]]
˙]]˝]] n+E ˝] k] 0� k] �] )À ^� �]] ˙]] �]� ˝]]

n+ �] +` 0�]� œ] a� ! ˙] k]å] ˙]] �]� ˝]]
n+D RW -�] ˙] k] ]] k& ˛ k]  k] -ì]]+�] - n])

0�] k�  o]�]� � k] ^� 4 �]4 ˛ k]D R �]]�¾]
�]+ �]+™ � +˝]]E r- n]) ˝ k] k)  o]�]˙] œ]� � k]Es
�]]�] k] ]+ �] a+˝] œ] � ` �]]˝] � ) )+] + k]E
�]_�� ]+ ^�] “( 4� k� �]] k) � œ] �]]˝] � )
)+] ˛]]E r- n]) ˝ k] k)  o]�]� � k]Es ˙] k] �]�]`+
n+D S RX � Ÿ] �]+ �]` � +˝]] gt+B ı])O

� k]�]) � k] ˙] k] � )]) �]] ]]&] ı]+� k] � k]
^� �]] ˛]]E 0� k] ]+ � ]� g]�] )À �]+™ � )
k&˝]] ˙] k] UT[ �]]�] �]]& -]�]] ˛]]D T

RY /�]^�]4 ^� -�]) ^])]�]˝] � ]� g]�] k�
-]ˇ]]) ı]) &` ˙]]˝]`E ˝] k] ^( ) �]+ ]] k&
� ` ]˙]+ � k] �]+™ &` ˙]]˝]`D �]�])
�]˘] ˝] k] �]+ n+ ^� ı])� k]�]) � k] � k]+)�]]�]
+ k]� ) �]+ ^])]�]˝] -ì]]+�] � k] 4� ]] k&
k� ä]^)4 &` n+D U

RZ ˝] k] ^( ) � ]� g]�] ��] œ] ^&�]] �]�]]H
�]+ ı]]ı] œ] � k] ä]]^+) � )� k] k� ^�]4 V �]]&
� œ] /�]^�]4 ^&�]] �]�]] ˝]]^� �]+ ˝]�] ˝]�
) k+ ˙]�] ˝]� ^� ]+  o]�]� �] -]4 W

^˙]�]� k] ]]&] ^� �]] �]�]] ˛]]D �]+ � ]� g]�]
�]� “] g&˝] œ] k� ä]^)4 4� ^�]˘]] “/ X k� +]˛] œ]
ı] at+˘]]�]] �]�]] ˛]]D Y S[ ˙]+ t] ^�] “( 4�
ı]�] + k]˝]] n+ ]+ t] ^�]˘]] “/ � ` ä]Î )˝]
�]+™ + k]˝]`D ı])� k]�]) - k� �]] ]+ ı]�] n+
^˙]�]� k] �]+ ]]&] ^� �]] n+D SR ˝] k]
^( )E ��]] � ]� g]�] ı])� k]�]) k� ]]& œ] k�
^�]�]]( n+H +)^�]ä] �]+™I ��] œ]^� -�])
k4�]] � ]� g]�] ^&�]] ˙]]˝]] ˙] k] •ä]&�]` ^&�]]

�]� ˝]]E ˝] k] 4� o/�]]�] � ]� g]�] � k] �]]�]O
� ) +` � k]� #+) �]� ˝]] ˛]]D SS �]�])
�]]�¾] � k] �]�]� k] ı]]ı] � ` ^+)]�]˝] � œ] �] Ÿ]ı]
^&�]] ˝]]^� ]+ ]]&] ˙] k] �]`� a] �]�]`+ ı])
^]�]]�] � )� k] ı]) ^�]� “]) n+E 0�] k� ^�]4
+ k] ˙] k] 0�] ı]) ^]�]]�] � )˝ k] Ÿ+D

TBRWE RZ ��]]yE r�]`˙]Ds TBRW ��]]yE
r�]`˙] œ]Ds

-ˇ�]y T
R ) k]�] UBRRE RS

S 0˝] RSBT
0˝] RYBRY

T ) k]�] UBRWE RX

U ��] SXBSW
Ü k]�] RVBR[
�]] g� SBR[

V 	]�] SBRVE RW

W +�] SBU
) k]�] RBRX
/ì] R[BTY

X � n]�] RYBV
��] T[BRW
) k]�] R[BV

Y R a� ) XBST

Z �]˝] SWBSXE SY
/ì] ZBRV

R[ ��] SRBST
Ü k]�] VBT[

RR /( SBRVE RW

RS �] k]4 SBSY

�������������������

g&�])] � q]�]y
R 0˝] RSBROT

0˝] RSBX
0˝] RTBRUE RV
0˝] RXBX
0˝] SSBRXE RY
0˝] SUBX

S �]˝] RBRX

T ^�]	 “] RSBU[E
UR

U 0˝] SSBRX

V ) k]�] TBS[

W � g]+ RBSZ
) k]�] R[BU

X ^�]	 “] S[BRZ
��] VBV
� g]+ RBRX

Y Ü k]�] XBTYE VT
/ì] SBS

RZSX 	]�]]^˝]�] œ] TBXOSS



ST �]�]) ^]�]]�] k� -]� k] � k] ı]+� k]E
+�] � ]� g]�] � ` ^+( ]ä]˝] � œ] ˛ k] - n]) 0�]� `
^+)]�]˝] � œ] �] Ÿ]ı k] �]4 ˛ k] - n]) 0�] ^]�]]�]
� ] o/˝]ä]]) � ) ) k+ ˛ k] ˙] k] Ü]� " + k]� k]O
]]�]] ˛]]D R SU /�] ˝])+ � ]� g]�] +� œ]
�]�]`+ ˝]� � k] ˙]]� k] k� ^�]4 +�]])`
k&�] k)�] � )� k]]]�]]� �]�]] S ˝]]^� +�]

^]�]]�] � ` ]˙]+ � k] � k]� #+)]4 ˙]] t4D T

SV -�] ^]�]]�] -] ı] at+˘]] n+ U /�]^�]4
+�] ^� �]` k&�] k)�] � )� k]]]� k]� k� -ˇ]`�]
�]+™ ) k+D V

SW &)-�]�] ˝ a]�] �]�] �]�]`+ �]`� a] � œ]
^]�]]�] W � )� k] � ` ]˙]+ � k] ı])� k]�]) k�
� k] k" + k]D X SX /�]^�]4 ^� ˝ a]�] �]�]� k]E
^˙]�+ œ]� k] �]�]`+ � œ] �]ı]^˝]��]] ^�]�]] n+E
�]�]`+ � k] ı]+�] ^�]�]] n+D Y SY -�] �]
˝] k] � k] “/ �] g+&` )+] �] � g]�]]�]`E Z �] � k] “/
� a]�]]�] �] +` -]ä]]&E R[ �] � k] “/ -]&�]`
�] � k] “/ - n])˝] RR ��] œ]^� ˝ a]�] �]�] �]�]`+
�]`� a] k� �]]˛] 4� ˝]] � œ] + k]D RS SZ - n])
-�]) ˝ a]�] �]�]`+ k� + k]E ˝] k] ˝ a]�] ]]� “/
-ì]]+�] � ]  o]�]� + k] RT - n]) ]] k& RU k�
� a]˝]]^�]� ]]^)�] + k]D RV

U � k]^� �] � Ÿ] �]+ � +˝]] gt+ ^� ˙]�] ˝]�
]]^)�] �]˘˘]] )+˝]] n+E 0�]� œ] - n])

� a]�]]�] � œ] � k] “/ ( “� �]+™ + k]˝]] /�] k�
�]]]˙ g]& ^� ]+ �]�] ˘]`ä] œ] � ] �]]^�]�
n+D S ]+ -ı]� k] ^ı]˝]] k� #+)]4 ^&�]

˝]� ^�]�])]�]` � )� k]]]�] œ] - n]) Ü]� o]ˇ]� œ]
k� -ˇ]`�] )+˝]] n+D T 0�]` ˝])+E

+�] �]` ˙]�] �]˘˘ k] ˛ k] ˝] k] a&^�]�]] � `
�]]� g]�]` �]]˝] œ] k� � a]�]]�] ˛ k]D RW U �]�])
˙]�] ]�˝] ı g])] a+-] ˝] k] ı])� k]�]) � k]
-ı]�]] � k]"] � k]˙]] ˙] k] 4� - n])˝] � k] ı n]&]
a+-] RX - n]) ˙] k] � ]� g]�] k� -ˇ]`�] ˛]]D RY

V ı])� k]�]) � k] �]+ /�]^�]4 ^� �]] ^� ˙] k]

TBSUE SV � �]] r-^
]
]]�]� Ds TBSZ
��]]yE r�]`˙]Ds

� ]� g]�] k� -ˇ]`�] Ÿ+ 0� œ+ �])`&� ) a!å]
�] k� R - n]) +� œ] � k]" œ] k� �]]˝ k] �] k]&
� k] �] k� D S

W ˝ a]�] � k] k" + k] /�]^�]4 ı])� k]�]) � k]
]+` ı]^]¾] �]_�˝] ˙] k] 0�] k� � k] k" � k]
&` �]�]` ˛]`E T +�]] k) ^&�] œ] � œ] � k]˙]` n+ U

- n]) �]+ r-��]]E� ^ı]˝]]Is ı a]� ])˝]` n+D V

X ˝] k] -�] ˝ a]�] � a]�]]�] �]+™ ) k+ �]_�� � k] k"
+ k]D - n]) -�]) � k] k" + k] ˝] k] ı])� k]�]) � k]
˝ a]� œ+ ]]^)�] �]` �]�]]�]] n+D W

Y ˙]�] ˝ a]�] ı])� k]�]) � k] �]+™ ˙]]�]˝ k]
˛ k]E ˝]�] ˝ a]�] 0�]� ` � a]�]]�]` � )˝ k] ˛ k] ˙] k]
“/�]) Ÿ+ +` �]+™D Z �]�]) -�] ˙]�] ˝ a]�]

ı])� k]�]) � k] ˙]]�] �]4 + k] �]] � gt] � œ+ ^�
-�] ı])� k]�]) ˝ a]� œ+ ˙]]�]˝]] n+E ˝] k] ^( )
˝ a]�] ��] œ] a&^�]�]] � ` 0�] �]]� g]�]` �]]˝] œ]
� ` ˝])( � a]å ) k+ + k] ˙] k] �]�]`O� a]ä])`
- n]) � k]� ]) Ÿ+ X - n]) ��] œ] & k]�]])] 0�]� `
� a]�]]�]` � )�]] ˘]]+˝ k] + k]H Y R[ ˝ a]�] �] kå
ˇ�]]�] � k] �]]�] ^&�]E �]+`� k]E �]�]�] - n])
�]]�] �]�]]˝ k] + k]D Z RR � a]	 k] $) n+ ^�
� Ÿ]� k] ˝ a]�+] k) ^�]4 ˙] k] � å` � k]+�]˝] � ` n+E
]+ � k]� ]) ˝] k] �]+™ �]�]`D

RS �]]/�] k]E � Ÿ] �]` ı]+� k]  n]�]] +` ˛]]
˙ n]� k] -]˙] ˝ a]�] + k]D �]�]) � Ÿ] -�]  n]�]] �]+™
gt+ - n]) ˝ a]�]� k] ^�]�]˝]` � )˝]] gt+ ^� ˝ a]�]

�]` � k] k) ˙ n]� k] �]�] k]D R[ ˝ a]�]� k] � k] k) �]]˛]
a� ! � a])] �]+™ ^� �]] ˛]]D RT �]�]) ˝ a]�]

˙]]�]˝ k] + k] ^� -ı]�]` �]`�]])` � ` ]˙]+
� k] � a]	 k] ı]+�]` �]]) ˝ a]� œ+ � a]�]�]�])` � a]�]]� k]
� ] �] n]� ] ^�]�]] ˛]]D RU - n]) +]�] t]^�
� k])` �]`�]])` ˝ a]�+] k) ^�]4 4� ı])`�]] ˛]`
^( ) �]` ˝ a]�]� k] � a]	 k] ˝ a]˘! �]+™ �]�]	]]E
�] +` � a]	]� k] ^�]�] � `D� �]�]) ˝ a]�]� k]
� a]	 k] ı])� k]�]) k� 4� �]� “] g&˝] � ` ˝])+

UBW � �]+ /ì]]�]` �]] -)]�]` 
]]�]] � ] �]�& n+
^˙]�]� ] �]˝]�]�] n+E r k+ ^ı]˝]]Is UBRU � �]]
r�] +` � a]�] ı]) ˛ g]� ]Ds

-ˇ�]y T
R ) k]�] R[BU

S �]˝] VBRX

T Ü k]�] RTBTZ
) k]�] VBR
) k]�] YBTT

U a� �] SBRX

V /ì] YBW

W � g]+ RBRS

X ) k]�] YBRU

Y ) k]�] RTBRU
/( UBSU

Z ) k]�] R[BRS

R[ R a� ) RSBRT
a� �] TBR[E RR

RR Ü k]�] SBRX
Rı]˝] TBX

RS � g]+ RXBS[E SR

RT ) k]�] ZBXE Y

RU 0˝] SSBRY

RV ) k]�] YBRX

�������������������

-ˇ�]y U
RW a� �] SBY

a� �] SBS[OSS

RX � g]+ RBRU
/ì] SBRU

RY �]˝] VBRX

�������������������

g&�])] � q]�]y
R R a� ) XBST

	]�] TBRT

S � g]+ RBRS
) k]�] YBST

T � g]+ RUBSW

U ) k]�] VBV

V ) k]�] YBRV

W ) k]�] YBRX
	]�] TBSZ
/( RBRTE RU

X ) k]�] YBT
/ì] XBRYE RZ

Y a� �] SBS[OSS

Z a� �] SBRW

R[ 	]�] RBRU

	]�]]^˝]�] œ] TBSTQUBRU RZSY



�]_�� �]�]`+ �]`� a] � ` ˝])+ �]`� ])
^� �]]D RV -�] ˝ a]�+])` ]+ � a]�]` � + t]
˘]�]` �]�]`H � Ÿ] /�] �]]˝] � ] �]]]+ gt+
^� -�]) � a]�]^� �] + k]˝]] ˝] k] ˝ a]�]� k] -ı]�]`
- t]� œ] ^�]� ]�]� ) � a]	 k] k& &` + k]˝]™D R

RW ��]] -�] � Ÿ] ˝ a]�+])] a&��]�] �]�] �]�]]
gt+ ��] œ]^� � Ÿ] �]˘] �] k]�] )+] gt+H RX  k]

˝ a]�+])] ^&�] ˙]`˝]� k] � ` ı g])` � k]^�]�] � )
) k+ Ÿ+ �]�]) 0�] k� /)] k& � k]� �]+™ Ÿ+D
 k] ˝ a]� œ+ � a]	]� k] g&) � )�]] ˘]]+˝ k] Ÿ+ ˝]]^�
˝ a]�] �] kå ˙] k]�] k� �]]˛] 0�] k� ı]` k! + k]
˙]]- k]D RY -�]) � k] “/ � k]� /)] k& � k]
˝ a]�+])] ^&�] ˙]`˝]� k] � ` � k]^�]�] � k) ˝] k]
�]+ -˘!` �]]˝] n+D  k] k4�]] �] ^�] “(
0�] �]�]�] � œ) ˙]�] � Ÿ] ˝ a]�+] k) �]`˘] + k]˝]]
gt+ �]_�� +� k]�]] � œ)D RZ � k] k) ı�]] k)

�]˘˘] k]E S ˙]�] ˝]� �]�]`+ ˝ a]�+] k) o-&)
˝ n]�]]) �]+™ + k] ˙]]˝]]E� ˝]�] ˝]� � a]	 k]
˝ a]�+] k) ^�]4 ^( ) � k] Ü]�]]Oı]`å] + k]˝]`
) k+�]`D S[ � ]�]I � Ÿ] -�]` ˝ a]�+] k) ı]]�]
+ k]˝]] - n]) ˝ a]�]� k] ı�]]) � k] �]]˝] � )˝]]
��] œ]^� � Ÿ] ˝ a]�+])` ]˙]+ � k] �]å` 0�]O
	]�] � œ] gt+D

SR ˝ a]�] ˙] k] � ]� g]�] k� -ˇ]`�] + k]�]]
˘]]+˝ k] + k]E � a]	 k] �]˝]]- k] ^� ��]] ˝ a]�]� k]
�]+™ � a]�]] ^� � ]� g]�] ��]] � +˝]] n+H
SS ^�]�]]�] k� ^�]4E ^�]�]] n+ ^� -ì]]O
+�] k� & k] � k] k" a+4 ˛ k]E 4� &]�]` � k] T - n])
g&�])] -]ä]]& - n])˝] � k]D U ST �]�])

˙] k] &]�]` � k] ˛]] ]+ �]]�]]^]� ˝] n]) ı])
ı n]&] a+-] V - n]) g&�])] -]ä]]& - n])˝] � k]
]] k& k� � a]˝]]^�]� ı n]&] a+-]D W SU /�]
�]]˝] œ] k� ı]` k! 4� �]˝]�]�] ^!ı]] n+D� /�]
& k] - n])˝] œ] � ] �]˝]�]�] & k] � )]) Ÿ+D 4�
�]`� n] ı]+]å X ı]) ^� �]] �]�]] ˛]] ˙] k]
� a]�]]�]` � )� k] k� ^�]4 �]˘˘ k] ı n]&] � )˝]] n+

UBRZ � �]] r-]� ]) �]+™ � k]˝]]Ds UBSU
� �]] r�]+ 4� �]]�]^]� �]]"� n+Ds

- n]) �]+ +]^˙])] n+D SV +]^˙])] �]]�] k]
-)�] � ] �]`� n] ı]+]å n+ R - n]) -]˙] � `
�]Î �]� k]�] k� �]�]]�] n+ ��] œ]^� �]Î �]� k]�]
-ı]� k] �]˘˘] œ] �]� k]˝] � a]�]]�] n+D SW �]�])
1 ı]) � ` �]Î �]� k]�] -]ä]]& n+ - n]) ]+
+�]])` �] t] n+D

SX ��] œ]^� ^�]�]] n+E r k+ �] t]	] - n])˝]E
˝ g] ^˙]�] k� �]˘˘ k] �]+™ + k]˝ k]E � a]^�]�] t] �]�]]D
˝ g] ^˙]� k] �]˘˘]] ˙]�]� k] � ` ı]`å] �]+™ a+ “/E
� a]�]` � k] ˙]�]˙]�]� ]) � )D ��] œ]^� ! k]å`
a+ “/ - n])˝] k� �]˘˘ k] 0�] - n])˝] k� �]˘˘] œ] � k]

ä�]]&] Ÿ+E ^˙]�]� ] ı]^˝] 0�] k� �]]˛] n+Ds S

SY �]]/�] k]E ˝ a]�] �]` /�]+]� � ` ˝])+  k]
�]˘˘ k] + k] ˙] k] ]] k& k� � a]˝]]^�]� ı n]&] a+4
Ÿ+D T SZ �]�]) ^˙]�] ˝])+ �]]�]]^]�

˝])` k� � k] ı n]&] + k]� k]]]�]]E ı]^]¾] �]_�˝]
� k] ı n]&] + k]� k]]]� k] ı]) ä a]��] � )� k] �]�]]E U

 n]�]] +` -]˙] n+D V T[ �]�]) �]]�¾]
��]] � +˝]] n+H r/�] &]�]` - n]) /�] k�
�]å k� � k] �]) � k] ^�]� ]�] k& ��] œ]^�
&]�]` � ] �]å� ] -]ä]]& - n])˝] k� � k] k"
k� �]]˛] ]]^)�] +)^�]ä] �]+™ �]� k]�]]Ds W

TR /�]^�]4 �]]/�] k]E +�] &]�]` k� �]+™
�]_�� -]ä]]& - n])˝] k� �]˘˘ k] Ÿ+D

V �]+` -]ä]]&` ı]]� k] k� ^�]4 �]�]`+ � k]
+� œ] -]ä]]& ^� �]] n+D /�]^�]4 �]ä]O

� g]˝] �] kå )+ k] X - n]) � a]& � k] ^( ) � k]
� a]�]]�]` k� ˙ a]4 � œ] �] ˙ a]˝]� k] & k]D Y

S k&�] k]I � Ÿ] ı] n]� a]�]E ˝ a]� œ+ �]˝]] )+]
gt+ ^� -�]) ˝ a]�] �]˝]�]] � )]]˝ k] + k]E

˝] k] �]�]`+ ˝ a]�+] k) ^�]4 ^� �]` ( ]�] k&
� ] �]+™ + k]�]]D Z T � Ÿ] �]˝]�]] � )]� k]O
]]� k] +) -]&�]` � k] 4� �]]) ^( ) � +˝]]
gt+ ^� -�]) ]+ �]˝]�]] � )]]˝]] n+ ˝] k]

0� k] � g]�]] k� �]]� ` �]�]` � ]� g]�] œ] � k] �]`
�]]�]�]] + k]�]]D R[ U ˝ a]�] ˙] k] � ]� g]�] � k]
�]]�]� ) � k]� #+)� k] � ` � k]^�]�] � ) ) k+
+ k]E ˝ a]�] �]�]`+ � k] -�]�] + k] �]4 + k]D RR

-ˇ�]y U
R Ü k]�] STBV

	]�] WBRR

S R a� ) UBRV
R^˛] SBRR
^( � k] R[

T 0˝] RWBRV

U 0˝] SRBSE T

V 0˝] RWBRE S

W 0˝] RXBRVE RW

X ^�]	 “] RZBS[
^�]	 “] SUBRS

�������������������

g&�])] � q]�]y
R ^�]	 “] RZBRY

S �]�] VUBR

T ) k]�] ZBY
	]�] TBSZ

U 0˝] SRBZ

V 	]�] VBRR
S˝]` TBRS

W 0˝] SRBR[

�������������������

-ˇ�]y V
X R a� ) RWBRT

^( �] UBR

Y Ü k]�] RVBR[

Z 	]�] WBRS

R[ ) k]�] SBSV
	]�] TBR[

RR ) k]�] TBS[

RZSZ 	]�]]^˝]�] œ] UBRVQVBU



	]�]]^˝]�] œ] VBVOSS RZT[
˝ a]�] 0�]� ` �]+]O �� ı]] k� &]�] k) � k] �]]+)
+ k] �]4 + k]D V �]�]) +�] ı]^]¾] �]_�˝]
k� ä]^)4 ^]�]]�] � k] � k]� #+)� k] � `

-]�]] )�]˝ k] Ÿ+ - n]) 0�]� ] � k]�]ì]` � k] o/˝]O
ä]]) � ) ) k+ Ÿ+D W ��] œ]^� ˙] k] �]�]`+
�]`� a] k� �]]˛] 4� ˝]] � œ] Ÿ+ 0�] k� ^�]4 �] ˝] k]
�]˝]�]] � )]� k] � ` � k] “/ -+^�]�]˝] n+E �] +`
�]˝]�]] �] � )]� k] � ` R �]_�� 0�] ^]�]]�]
� ` -+^�]�]˝] n+ ˙] k] ı�]]) k� ä]^)4
^&�]]�]` k&˝]] n+D

X ˝ a]�] �]˘˘]] “/ � ` )]+ ı]) -˘ k!O�]]� k]
˘]�]� ) k+ ˛ k]D S ^( ) ^� �]� k] ˝ a]� œ+ �]˘˘]] “/
� k] �]]�]� k] � k] ) k]� ]H Y /�] ˝])+ � `
&�]`� œ] 0�] ı])� k]�]) � ` ˝])( � k] �]+™
Ÿ+ ^˙]�]� k] ˝ a]� œ+ � a]�]]�]] n+D Z ä])]O�]]

�]�]`) ı g] k) � at]ˇ k] a+4 -] k" � k] �]�]`)]
� ) k&˝]] n+D T R[ ˝ a]�] ˙] k] Ü]� a] k� �]]˛]
4� ˝]] � œ] + k]E U � a]	 k] ˝ a]�] ı]) �]� `�] n+
^� ˝ a]�] � k] “/ - n]) ^]˘]]) �]+™ -ı]�]]- k]O
� k]D �]�]) ˙] k] ˝ a]�+] k) ^�]4 � a]�]`�]˝] �]å`
� ) )+] n+ V ]+ ˘]] k+ ˙] k] �]` + k]E 0� k] ]+
�]ä]] ä]Î ) ^�]� k]�]` ^˙]�] k� ]+ �]]�]� n+D
RR �]]/�] k]E ˙]+ t] ˝]� � k])` �]]˝] n+E -�])
� Ÿ] -�] �]` �]˝]�]] � )]� k] � ] Ü]˘]]) � )
)+] gt+ ˝] k] � a]	] ı]) -]˙] ˝]� ä a]��] ��] œ]
%]4 ˙]] ) k+ Ÿ+H -�]) � Ÿ] k4�]] � ) )+]
+ k]˝]]E ˝] k] �]]˝]�]] k� � ]# � � ` ]˙]+
� k] �] k]�] œ] � k] k# �] ı] at+˘]� k] � ` � ao]˙]]/�] +`
�]+™ )+˝]`D W RS -˘!] + k]˝]] ^� ˙] k]
-]&�]` ˝ a]� œ+ 0�]	]�] � œ] $]�]�]] ˘]]+˝ k] Ÿ+E
 k] -ı]�]] o-�] � "]] $]�]˝ k]D�

RT �]]/�] k]E ˝ a]� œ+ -]ä]]& + k]� k] k�
^�]4 � a]�]]�]] �]�]] ˛]]D �]�] ˝ a]�] �]+

VBX ��]]yE r& n]åDs VBRRE RZE S[
��]�&]�]�]` k&� œ]D VBRS � �]] r o-$� k]�]
^�]� �]�]] k&˝ k]C �]ı ao]�]� �]�] ˙]]˝ k]s ˝]]^� � k]
0�] � ]� g]�] � k] �]]�]� k] k� -�] k]	�] #+ œ) ^˙]� k]
�]]�]� k] � ] � k] �]æ]�]] k& ) k+ ˛ k]D

�]˝] �]�]	] k] ^� /�] -]ä]]&` � k] ˝ a]� œ+
�])`) � ` /˘!] t4 ı g])` � )� k] � ` g!"
^�]�] ˙]]˝]` n+E R �]�]) &]�] �]�]� ) ı�]])
� k] 4� O g&�] k) � ` � k]]] � ) k]D S RU /�]O
^�]4 ^� ı g] k) � ]� g]�] � ] ^�]˘] k]å /�] 4�
-]�]] � œ] n+B� r˝ a]�] -ı]� k] ı]å k]�]` � k]  n]� k]
+` ı�]]) � )�]] ˙ n]� k] ˝ a]�] � a]& � k] � )˝ k]
+ k]Ds T RV � k]^� �] -�]) ˝ a]�] 4� O g&�] k)
� k] � ]"� k] - n]) ( ]å �]]� k] � œ] �]� k] + k]E U ˝] k]
�]�])&]) )+ k] ^� ˝ a]�] 4� O g&�] k) � ] �] “]O
�]]�] �] � ) & k]D V

RW �]�]) � Ÿ] � +˝]] gt+E ı]^]¾] �]_�˝] k�
�]]� “]&� “]�] � œ] ˘]�]˝ k] )+ k] W - n]) ˝ a]�] �])`)
� ` /˘!]- œ] � k] +)^�]ä] ı g])] �] � ) k]� k]D X

RX /�]^�]4 ^� ı]]ı]` �])`) � ` /˘!] t4E
ı]^]¾] �]_�˝] k� ^�]�]]( + k]˝]` Ÿ+ - n])
ı]^]¾] �]_�˝]E �])`) k� ^�]�]]( n+D � k]
& k]�] œ] 4� O g&�] k) k� ^]) k]ˇ] � œ] Ÿ+ /�]^�]4
˙] k] ˝ a]�] � )�]] ˘]]+˝ k] + k] ]+` ˝ a]�] �]+™
� )˝ k]D Y RY -�]) ˝ a]�] ı]^]¾] �]_�˝] k�
�]]� “]&� “]�] � œ] ˘]�]˝ k] + k]E ˝] k] ˝ a]�] � ]� g]�] k�
-ˇ]`�] �]+™ + k]D

RZ �])`) k� � ]�] ˝] k] �]]( ^&�]]�]`
k&˝ k] Ÿ+D  k] Ÿ+E �]]˙]]�]ä] �] n]�]O� o]� o]ˇ]E� Z

-� a]Ã˝]]E ^�]� “]˙˙] � ]�]E� R[ S[ � g]—˝]O
ı g]˙]]E ˙]] g&O" k]�]]E� RR a&��]�]`E ˝]� O
)])E ˙]�]�]E � a]�� k] � k] �]å� �]]E 	]�] kåE
g( "E � a]"� o]&`E SR “/
�] “]E ^ı]�]�� åO

ı]�]E RS o)�])^�]�] t] - n]) k4�]` +` - n])
� a])]/�] t]D RT � Ÿ] /�] � a])]/�] œ] k� �]] k) � œ] ˝ a]� œ+
�]�])&]) � ) )+] gt+E ˙ n]� k] � Ÿ]� k] ı]+� k] �]`
^� �]] ˛]] ^� ˙] k] �] k]�] k4� k] � ]�] œ] � œ] �]� k]
)+˝ k] Ÿ+  k] ı])� k]�]) k� )]˙] k� ]]^)�] �]+™
+ œ]� k]D RU

SS g&�])` ˝])( ı]^]¾] �]_�˝] � ]
( �] n+B ı�]])E � a]�]`E �] o]^˝]E �]ì]E

VBRU � �]] r/�] 4� �]]˝] � k] ı g])] + k]˝]] n+Ds
VBRZ � � g]�]]�]` � œ] ı] k]—�]�]]D �]�&]�]�]` k&� œ]D

-ˇ�]y V
R R a� ) XBRZ

	]�] WBRV
a� �] TBR[E RR

S R a� ) ZBSU
	]�] TBT

T R a� ) VBW
R a� ) RVBTT
S˝]` SBRWORY

U � g]+ RXBS[E SR

V 	]�] RBX

W R a� ) RBST

�������������������

g&�])] � q]�]y
R Rı]˝] SBRW

S R a� ) ZBRZ

T � n]�] RZBRY
�]˝] XBRS
�]˝] SSBTZ
) k]�] RTBYE Z
�]] g� SBY

U �]] g� TBRU

V �]] g� UBRE S

W ) k]�] YBVE RT

X ) k]�] WBRS
Rı]˝] SBRR

Y ) k]�] XBRVE RZ
) k]�] XBST

Z R a� ) VBZ
/( VBT
a� �] TBV

Ü]� SBS[

R[ �]) XBSRE SS
/( UBRZ
Sı]˝] SBS
�] g+ U

RR � n]�] RZBSWE TR
��] RYBR[E RR

RS ��] SRBS[E SR
�]�] VBRR

RT Rı]˝] UBT

RU R a� ) WBZE R[



RZTR 	]�]]^˝]�] œ] VBSTQWBRV
�� ı]]E �]�]] “/E R ^]�]]�]E ST � k]�]�]˝]]E

� o]�]�]D S k4�]` �]]˝] œ] k� ^�]�]]( � k] “/
� ]� g]�] �]+™ n+D SU ˙] k] �]�]`+ �]`� a] k�
Ÿ+ 0�+ œ]� k] -ı]� k] �])`) � k] 0�]� ` ]]�]O

�]]- œ] - n]) /˘!]- œ] �]� k]˝] � ]# ı]) # œ]�
^&�]] n+D T

SV -�]) +�]])] ˙]`� k] � ] ˝])`� ]
ı]^]¾] �]_�˝] k� � a]˝]]^�]� n+E ˝] k] -]- k]
+�] /�]` ˝])+ ı]^]¾] �]_�˝] k� � a]˝]]^�]�
�]`ˇ]` ˘]]�] ˘]�]˝ k] ) œ+D U SW +�] - o+O
� ])` �] �]� œ]E V 4� O g&�] k) � k] + k]å �]�]]� k]
k� ^�]4 �] 0� �]] t4 W - n]) 4� O g&�] k) � k]
“/
�] “] �] � œ)D

W �]]/�] k]E + k] �]� ˝]] n+ ^� � k] “/ o/�]]�]
�]�]˝] � &�] 0# ]4 - n]) 0� k]

/�] �]]˝] � ] 4+�]]�] �] + k]D k4� k] � œ]E
˝ a]�] ˙] k] ı])� k]�]) � ` #+)]�]` �] k]��]O
˝]] t4 )�]˝ k] + k]E � k]�]�]˝]] � ` �]]]�]] X

� k] k4� k] o/�]]�] � k] � a]ˇ]])� k] � ` � k]^�]�]
� ) k]D �]�]) ˝ a]�] � a]& ı]) �]` �]ä])
)�] k] Y ^� � +™ ˝ a]�] a( �]�]]4 �] ˙]]- k]D Z

S 4� O g&�] k) � ] �]]) 0# ]˝ k] )+ k] R[ - n])
/�] ˝])+ �]�]`+ � ] � ]� g]�] �]]�] k]D RR

T -�]) � k] “/ a� ! �] + k]� k] ı]) �]` � a]&
� k] a� ! �]�]	]˝]] n+E RS ˝] k] ]+ -ı]� k]
-]ı] � k] ˇ] k]�]] k& )+] n+D U �]�])
+) � k] “/ -ı]� k] � ]�] � ` ˙] t]˘] � k)D RT

˝]�] ]+ -ı]� k] +` � ]�] � k] � a]�]` ı]]4�]]E
�] ^� g&�]) œ] � k] � a]& � ` ˝ a]�]�]] � ) k� D RU

V /�]^�]4 ^� +) � k] “/ -ı]�]] �] k]	]�
� a]& 0# ]4�]]D RV

W /˝]�]] +` �]+™E ^˙]� k] ı])� k]�]) � ]
]˘]�] ^�]�]]�]]� ˙]]˝]] n+E ]+ 0�] o/�]]�]
� k] �]�] -˘!` ˘]`ä] œ] � ] �]]	 k]&]) �]�]]4
˙] k] 0� k] ^�]�]]˝]] n+D� RW

WBV � �]] r-ı]�]` ^ä]�� k]&])` � ] �] k]�]Ds
WBW � �]] rä]�]]�]` ˝] n]) ı]) ^�]�]]�]]Ds � �]]
r0� k] ä]�]]�]` ˝] n]) ı]) ^�]�]]˝]] n+Ds

X ˇ] k]� k] � œ] �] )+ k]B ı])� k]�]) � `
^�]��]` �]+™ 0å]�]` ˙]] �]� ˝]`D 4�
o/�]]�] ˙] k] �] k]˝]] n+E ]+` � ] k"�]] �]`D R

Y ��] œ]^� ˙] k] �])`) k� ^�]4 �] k]˝]] n+
]+ �])`) � k] ^]�]]�] � ` ( �]�] � ] k"�]]E
�]�]) ˙] k] ı]^]¾] �]_�˝] k� ^�]4 �] k]˝]] n+
]+ ı]^]¾] �]_�˝] � k] +� k]�]] � ` •ä]&�]` � `
( �]�] � ] k"�]]D S Z /�]^�]4 -]- k] +�]
�]^æ�]] � ]�] � )� k] � œ] +]) �] �]]� œ] ��] œ]^�
-�]) +�] ^+��]˝] �] +] œ)E� ˝] k] ]�˝] -]� k]
ı]) ä]Î ) ( �] ı]] t4� k]D T R[ /�]^�]4
˙]�] ˝]� +�]] k) ı]]�] �] n]� ]� n+E -]- k] +�]
�]�] k� �]]˛] �]�]] “/ � œ)E �]]�]� ) 0�] k�
�]]˛] ˙] k] ^]�]]�] � œ] +�]] k) �]] “/O�]+�] Ÿ+D

RR k&�] k]E � Ÿ]� k] n� � k] �] kåO�] kå -�]) œ] � œ]
-ı]� k] +` +]˛] � k] ˝ a]� œ+ ^�]�]] n+D

RS  k] �]�]` ˙] k] �]]+)` ^&�]] k] � k]
o/�]]�] œ] � k] � a]�] � )�]] ˘]]+˝ k] Ÿ+E�  k] +`

˝ a]�+])] �]˝]�]] � )]]� k] k� ^�]4 ˝ a]�] ı])
&�]]] $]�]� k] � ` � k]^�]�] � ) ) k+ Ÿ+E ^�] “(
/�]^�]4 ^� �]�]`+ k� �]]˝]�]] k� � ]# �
� ` ]˙]+ � k] 0� œ+ ä a]��] �] �]+�]] ı] kåD
RT /�]^�]4 ^� ˙] k] �]˝]�]] � )]]˝ k] Ÿ+  k]
� a]& � ]� g]�] � k] �]+™ �]]�]˝ k]E U �]�]) ˝ a]�+])]
�]˝]�]] /�]^�]4 � )]]�]] ˘]]+˝ k] Ÿ+ ˝]]^�
˝ a]�+] k) �])`) � ` &�]] ı]) � k]�]` �]])
�] œ� D RU � k]^� �] � Ÿ] Ü]� a] �]`� a] �]�]`+ k�
�]]˝]�]] k� � ]# � k� ^�]]] ^� �]` - n]) �]]˝]
ı]) � k]�]` �]+™ �]] tÎ �]]D V �]�]`+ k� ä]^)4
a&^�]�]] � k] k) ^�]4 �]) ˘ a]� ` n+ � - n]) � Ÿ]
a&^�]�]] k� ^�]4 �]) ˘ a]� ] gt+D RV �] ˝] k]

�]˝]�]] � )]]�]] a� ! �]]�]� k] )�]˝]] n+E �]
+` �]˝]�]] �] � )]]�]]E W �]�]) �]�]` � �]_
"

WBZ � �]] r+�] �] ˛] œ� Ds WBR[ ��]]yE
r#+)]�]] a+-] �]�]�]Ds WBRS � �]] r˙] k]
�]]+) � k] -˘!] ^&�]�]] ˘]]+˝ k] Ÿ+Ds WBRSE
RU ��]�&]�]�]` k&� œ]D WBRU � �]] r� ]# ı])
�]]) $]�]` 	]�]` n+Ds

-ˇ�]y V
R /( VBZ

S �]] g� TBRX

T ) k]�] WBW

U ) k]�] YBU

V ^( �] SBT

W �]
] UBU
R a� ) UBX
	]�] WBU

�������������������

-ˇ�]y W
X �]`˝] RVBR

a� �] TBRS
R˝]` WBRR
˝]`˝] TBS

Y R a� ) R[BRS

Z �]] g� TBS

R[ R^˛] VBRU

RR � g]+ RTBTU
� g]+ RVBRS
R� g]+ UBSR

RS ) k]�] RSBT

RT S a� ) RTBV

RU 	]�] VBSW

RV ) k]�] RUBU
S a� ) VBR[

RW �]˝] R[BZE R[
� g]� R[BX
) k]�] RVBSX
R a� ) ZBRRE RU

�������������������

g&�])] � q]�]y
R ) k]�] SBWOY

S ) k]�] YBWE RT

T /ì] TBRU
/ì] RSBT
Ü]� SBR[

U �]] g� SBR[

V R a� ) SBS

W R a� ) XBRZ
	]�] VBW
a� �] TBR[E RR



�]]�]� k] )�]˝]` n+D R RW 0�] �]�]` ı]) ˙] k]
/�] ^�]�]�] k� � a]˝]]^�]� � ]�] k& � k] ˘]�]˝ k] Ÿ+E
�]]�]` ı])� k]�]) k� /�])]4�] ı]) &�]] + k]
- n]) 0� k] �] o]^˝] ^�]� k]D S

RX -�] � k] � Ÿ] �]+ � +˝]] gt+E � k] “/
� k] k) ^�]4 � a]_�� � œ] �] �]å` � k) ��] œ]^� � Ÿ]

-ı]� k] �])`) ı])  k] &]�] ^�]4 ^( )˝]] gt+E
˙] k] /�] �]]˝] � ` ^�]�]]�]` Ÿ+ ^� � Ÿ] �]`� a] � ]
4� &]�] gt+D R

RY �]]/�] k]E ˝ a]�] ˙] k] �]^æ�]] ˙]ä�]]
^&�]]˝ k] + k] 0�] ]˙]+ � k] Ü]� a] �]`� a] �]�]`+
� ` �]+]O �� ı]] ˝ a]�] ı]) �]�]` ) k+D -]�]`�]D

-ˇ�]y W
R S a� ) VBRX

/( SBR[
S ) k]�] ZBW

�������������������

g&�])] � q]�]y
R S a� ) UBR[

^( �] TBR[

R � Ÿ] ı] n]� a]�]E ˙] k] ı])� k]�]) � ` �])ä]` � k]
�]�]`+ �]`� a] � ] Ü k]^
]˝] gt+E /^( � a]�] R

k� ı]^]¾] ˙]�] œ] � k] ^�]�] )+] gt+E ˙] k] �]�]`+
�]`� a] k� �]]˛] 4� ˝]] � œ] Ÿ+ - n]) ^]�]]�]O
�] k]��] Ÿ+B

S +�]] k) ^ı]˝]] �]]�]` ı])� k]�]) � `
˝])( � k] - n]) Ü]� a] �]`� a] �]�]`+ � ` ˝])(
� k] ˝ a]� œ+ �]+]O �� ı]] - n]) �] o]^˝] ^�]� k]D

T +�]] k) Ü]� a] �]`� a] �]�]`+ k� ı])O
� k]�]) - n]) ^ı]˝]] � ` ˝]])`( + k]D ��] œ]^�

/^( ^�]�] œ]
k� �]]�] ^˘]¹`

�]]) o]�]

R �]�]�� ]) LRE SM

��]	 “] � œ] +) ˝])+ � ` -]�]`�] LTOXM

�]�]`+ � œ] �]�] a� ! /� ¹] � )�]] LYORUM

˝]�] �]�˝] k� ı g])] + k]� k] ı]) r4�
o/˝]ä]]�]s LR[M

ı]^�]¾] �]_�˝] � ` � a]+) r�]�]]� k] k� ˝] n])
ı])s LRTE RUM

/^( ^�]�] œ] k� ^�]��]]�] k� ^�]4 ı] n]� a]�] Ü]]˛ “]�]]
� œ] ˇ]��]�]]& k&˝]] n+ LRVOSTM

S +� œ] •ä]&] � ) k� �]�]`+ k� �]]˛] 4�
^� �]] LROR[M

-�]	] � )� k]�]]�]` &`�]]) %] &` 	]�]` LRROSSM

T ı]^�]¾] )+��] � œ] 	 n])O�] g+&` �]]^�]�] LRORTM

	 n])O�] g+&`E �]�]`+ k� � o]	]` �]]^)�] LWM

ı])� k]��]) � ] � a]	]O� a]	] � ] �]� �]& LRRM

/^( ^�]�] œ] k� ^�]4 Ü]]˛ “]�]] ^� � k] �]�]�]
+]^�]�] � œ) LRUOSRM

U �]�]`+ k� �])`) � ` 4� ˝]] LRORWM

-]&^�]�] œ] k� Î ı] � œ] ˝] k]+ k( LYM

ı a])]�]` - n]) �]�]` �]_��]�]˝] LRXOTSM

V �]]( O� a]˛])` �]]˝]˘]`˝] - n]) ˘]]�]˘]�]�] LROVM

) n]�]�]` � ` � o]˝]]�] œ] � ` ˝])+ ˘]�] k] LWORUM

ı]^�]¾] �]_�˝] � k] 
])ı g]) + k]˝ k] ˙]]- k] LRVOS[M

-ı]� k] �]�˝] � ] �]+` /�˝ k]�]]�] � ) k] LRWM

ı]^˝]Oı]˝�]` k� ^�]4 �]�]]+ LSROTTM

W �]˘˘] œ] - n]) �] t]O�]]ı] k� ^�]4 �]�]]+ LROUM

&]�] - n]) �]]^�]� k� ^�]4 �]�]]+ LVOZM

ı])� k]��]) k� ^&4 �]] k) +^˛]�]]) LR[OS[M

-]^�]) � œ] �]�]�� ]) LSROSUM

-ˇ�]y R
R Ü]� SBRE T

	]�]]^˝]�] œ] WBRWQ/^( ^�]�] œ] RBT RZTS



0�]� k] +� œ] �]�]`+ �]`� a] k� �]]˛] 4� ˝]]
� œ] + k]� k] � ` ]˙]+ � k] �]� “] � œ] +) ˝])+
� ` -]�]`
] &` n+D R U 0�]� k] a&^�]�]] � `
� a]Î -]˝] � k] ı]+� k] +` +� œ] 0�] k� �]]˛]�
4� ˝]] � œ] )+� k] k� ^�]4 ˘ a]�] ^�]�]] ˛]]
˝]]^� +�] ı])� k]�]) � k] ı�]]) � œ) - n])
0�] k� �]]�]� k] ı]^]¾] - n]) � k]&]�] + œ]D S

V ˙ n]�]] 0� k] -˘!] �]�]] 0�]� k] -ı]�]`
�])ä]` k� � a]˝]]^�]� T ı]+� k] � k] ˝]�] ^� �]] U

^� ]+ �]`� a] �]�]`+ k� ä]^)4 +� œ] -ı]� k]
� k]" œ] k� �]]˝ k] �] k]& � k]�]] V W ˝]]^� 0�]� `
�]]�]&]) �]+]O �� ı]] � ` ˝]])`( + k]E W ˙] k]
0�]� k] � k]+)�]]�] + k]� ) -ı]� k] ı�]] k) � k] k" X

k� ä]^)4 +�] ı]) � ` n+D X 0�]` � k] k" k�
� g]�] k� ä]^)4 ^( ) n]˝]` k&� ) +� œ] a!å]�]]
�]�]] n+D Y + t]E 0�]` k� ä]^)4 ı])� k]�])
� ` �])ı g]) �]+]O �� ı]] +�] ı]) a+ “/ - n]) +� œ]
� a]�]]+ œ] � ` �]]( ` &` �]�]`D Z

Y 0�]� k] �]])` � a]^Ã - n]) �]�]	] k&� )
+�] ı]) �] a+˝]]�]˝] � œ] �]+]O �� ı]] � ` n+
Z �]]�]` -ı]�]` �])ä]` k� �]] k) � œ] ı]^]¾]
)+��] +�] ı]) ä]]^+) ^� �]]D R[ 0�]� k]
�]+ )+��] -ı]�]` �])ä]` k� � a]˝]]^�]� � a]&
#+)]�]] ˛]] R[ ^� ˝]�] ]�˝] k� ı g])]
+ k]� k] ı]) ]+ 4� o/˝]ä]]�] � ` � a]Î O
-]˝] � k) � ˝]]^� �]�] a� ! ^( ) � k] �]�]`+
� œ] /� ¹] � k)E ˘]] k+ �]� “] � ` ˘]`ä œ] + œ] �]]
ˇ])˝]` � `D RR + t]E �]�]`+ � œ] /� ¹] � k)
RR ^˙]�] k� �]]˛] +�] 4� ˝]] � œ] Ÿ+ - n])
]]^)�] �]` #+)]4 �]4 Ÿ+D RS ��] œ]^� ı])O
� k]�]) � k] -ı]� k] �]� �]& k� � a]˝]]^�]� ı]+� k]
� k] ˝]�] ^� �]] ˛]] ^� ]+ +� œ] ˘ a]� k]�]]E
+ t] 0�]` ı])� k]�]) � k] ˙] k] -ı]�]` �])ä]`
k� � a]˝]]^�]� �]�] �]]˝] œ] � k] o-˙]]�] k&˝]]
n+D RS ı])� k]�]) � k] +� œ] /�]^�]4 ˘ a]�]]

˝]]^� +�] ˙] k] �]�]`+ � œ] -]�]] )�]� k]O

RBU � �]]�]` �]�]`+ k� �]]˛]D RBR[ � �]]
r k4�]] Ü]�]]�]�] � a]Î � k)Ds

]]�] œ] � œ] �]�]� k] ı]+� k] Ÿ+E +�]] k) ä]^)4 ı])O
� k]�]) � ] � a]�]�]]�] - n]) 0�]� ` �]^+�]]
+ k]D RT ˝ a]�]� k] �]` ˙]�] -ı]� k] 0Ã]) � `
� a]�]�]�])` �]]�]` �]˘˘]] “/ � ] ]˘]�] � a]�]]E
˝] k] �]�]`+ ı]) -]�]] )�]`D ˙]�] ˝ a]�]� k]
�]� `�] ^� �]]E ˝] k] �]�]`+ k� ä]^)4 ˝ a]�] ı])
0�] ı]^]¾] �]_�˝] � ` � a]+) �]�]]�]` �]�]` R

^˙]�]� ] ]]&] ^� �]] �]�]] ˛]]D RU �]+
ı]^]¾] �]_�˝] +� œ] -ı]�]` ^])]�]˝] ^�]�]� k]
� k] ı]+� k] 4� �]�]]� k]� k� ˝] n]) ı]) &` �]�]`
n+ S ˝]]^� ı])� k]�]) -ı]� k] �] k]�] œ]� T � k]

^( ) n]˝]` k� ä]^)4 a!å]4 U ^˙]�]� k] 0�]� `
�]^+�]] - n]) �]å] “/ + k]D

RV /�]`^�]4 ˙]�] � k] � Ÿ]� k] � a]�]] ^� Ü]� a]
�]`� a] ı]) ˝ a]� œ+ ^� ˝]�]] ^]�]]�] n+ - n])
�]�]` ı]^]¾] ˙]�] œ] � k] ˝ a]�] ^� ˝]�]] ı�]])
� )˝ k] + k]E RW ˝]�] � k] � Ÿ]� k] ˝ a]�+] k) ^�]4
Ü]]˛ “]�]] � œ] ˇ]��]]]& k&�]] �]+™ ! k]å]D
� Ÿ] +� k]�]] ˝ a]�+] k) ^�]4 Ü]]˛ “]�]] � )˝]] gt+
RX ^� +�]] k) Ü]� a] �]`� a] �]�]`+ � ] ı])O
� k]�])E ]+ ^ı]˝]] ˙] k] �]^+�]] � k] �])O
ı g]) n+E ˝ a]� œ+ 0�] �]]˝] œ] � k] �]�]	]� k] � `
� a]^Ã k& ^˙]� œ+ ]+ ˝ a]�] ı]) Ü]� " � )˝]] n+
˝]]^� ˝ a]�+] k) ı]]�] 0�] k� �]] k) � œ] �]+` �]]�]
+ k]D V RY 0�]� k] ˝ a]�+] k) �]�] � ` - t]� œ]
�] k]�] &` Ÿ+ ˝]]^� ˝ a]�] �]�]	] �]� k] ^�
0�]� k] ˝ a]� œ+ n� �]` -]�]] k&� k] k� ^�]4
� a]�]]�]] n+E ]+ �]]�]&]) & n]�]˝] ��]] n+
˙] k] 0�]� k] ı]^]¾] �] k]�] œ] � k] ^])]�]˝] � œ]
k&� k] k� ^�]4 )�]` n+ W RZ - n]) �]+ �]`

�]�]	] �]� k] ^� 0�]� ` � k]˙] k]å �]_�˝] +�]
^]�]]^�]�] œ] k� �]]�]� k] � œ] ^� ˝]� k] ä]�])O
&�˝] ˝])` k� � k] � ]�] � )˝]` n+D X ı])O
� k]�]) � ` �]+]�]_�˝] ^� ˝]�]` � k]˙] k]å n+
S[ �]+ 0�]� k] �]�]`+ k� �]]�]� k] � œ] �]`
^&�]]�]]E ˙]�] 0�]� k] �]�]`+ � k] �] k) a+- œ]

RBRU � �]] r^�]�]]�]`C ı]� k� �]� g]˝]Ds ��]]yE
r-ı]�]` ˙]]	]`)Ds

-ˇ�]y R
R /( SBW

S /( VBSVOSX

T ) k]�] YBSY

U S^˛] SBRT
Rı]˝] RBS

V ) k]�] YBRVE SZ
) k]�] YBST

W ) k]�] TBSU

X � g]+ TBTV

Y Ü k]�] S[BSY
) k]�] TBSV
Ü]� VBZ

Z Ü k]�] RTBTY
a� �] RBRU
a� �] SBRT

R[ ) k]�] RWBSVE SW

RR ^( �] SBZE R[
a� �] RBRZE S[

RS ) k]�] YBRX
/( TBVE W

�������������������

g&�])] � q]�]y
R S a� ) RBSS

/( UBT[
Ü]� XBU

S S a� ) VBV
Rı]˝] RBTE U

T Rı]˝] SBZ

U ) k]�] YBST
R˝]` SBVE W

V a� �] RBZ
R˝]` SBTE U

W Rı]˝] RBTE U

X S a� ) RTBU

RZTT /^( ^�]�] œ] RBUOS[



� œ] � k] •ä]&] ^� �]] - n]) �]� “] � œ] -ı]� k] &] t4
+]˛] ı]) ^�]# ]�]]E R SR 0� k] +) �])� ])E
-^ˇ]� ])E ˝]]� ˝]E a+ g� �]˝] - n]) +) 0�]
�]]�] � k] � +™ t1 ˘]] 0# ]�]] S ˙] k] �] ^�] “( /�]
ä]�]]� k] � œ] �]_�� -]� k]]]� k] ä]�]]� k]� � œ] ^&�]]
˙]]4�]]D SS /˝]�]] +` �]+™E ı])� k]�])
� k] �]�] a� ! 0�] k� ı n]) œ] ˝]� k] � ) ^&�]] T - n])
0� k] � o]$�]` � k] ˙ a]å` �]�] �]]˝] œ] � ] � a]^�]�]]
#+)]�]]D U ST � o]$�]` �]�]`+ � ] �])`)
n+E V ^˙]�]� œ] ]+ ı g])` ˝])+ �]�]]�]] a+-] n+

- n]) ]+` n+ ˙] k] �]�] �]]˝] œ] � œ] �]�] a� ! ı g])]
� )˝]] n+D

S �]+` �]+™E ı])� k]�]) � k] ˝ a]� œ+ •ä]&]
^� �]] ˙]�]^� ˝ a]�] -ı]� k] � a]�]]+ œ] - n])

ı]]ı] œ] � ` ]˙]+ � k] �] k) a+4 ˛ k]D W S - n])
˝ a]�] -ı]� k] ı]]ı] œ] � œ] ı] kå a+4 ˛ k] - n])
/�] a&^�]�]]� X k� ˝])` k� � k] ˙]`˝ k] ˛ k]D
˝ a]�] 0�] )]˙]] � ` �]]�]˝ k] a+4 ˘]�]˝ k] ˛ k]
˙] k] a&^�]�]] � ` ^( ˝])˝] Y k� -^ˇ]� ]) ı])
)]˙] � )˝]] n+D Z �]+ ^( ˝])˝] ˘]]) œ] ˝])(
+]] � ` ˝])+ n( �]` a+ “/ n+ - n]) -]�]] �]
�]]�]� k]]]�] œ] ı]) -�]) � )˝]` n+D T + t]E
4� ]�˝] ı]) +�] �]` /�+™ �] k]�] œ] k�
�]`˘] -ı]� k] �])`) � ` /˘!]- œ] k� � a]˝]]O
^�]� ˘]�]˝ k] ˛ k]D R[ +�] ]+` � )˝ k] ˛ k] ˙] k]
+�]])] �])`) ˘]]+˝]] - n]) �] k]˘]˝]] ˛]]D RR

- n]) +�] ˙]��] � k] 0�] �] k]�] œ] � ` ˝])+ ˛ k]
^˙]�] ı]) ı])� k]�]) � ] © k]ˇ] n+D� RS

U �]�]) ı])� k]�]) ˙] k] &�]] � ] ˇ]�]` n+E RT

0�]� k] +�]� k] �] a+˝] ı�]]) ^� �]] RU V /�]O
^�]4 +� œ] •ä]&] ^� �]] - n]) �]�]`+ k� �]]˛]
4� ^� �]] ˙]�]^� +�] -ı]� k] � a]�]]+ œ] � `
]˙]+ � k] �] k) a+4 ˛ k]D RV L0�]� ` �]+]O �� ı]]
� ` ]˙]+ � k] +` ˝ a]�+])] 0Ã]) a+-] n+DM

RBSRC SBS � �]] r a&^�]�]] � ` ��]�]�˛]]Ds
�]�&]�]�]` k&� œ]D SBT ��]]yE r+�] © k]ˇ] � `
� o]˝]]�] ˛ k]Ds

W 0�]` ı])� k]�]) � k] +� œ] �]�]`+ �]`� a]
k� �]]˛] 4� ˝]] � œ] •ä]&] ^� �]] - n])

0�] k� �]]˛] �]� “] � œ] ^�]# ]�]] n+ R X ˝]]^�
-]� k]]]� k] ä]�]]�] œ]� � œ] ı])� k]�]) �]å`
0&])˝]] � k] -ı]�]` �])ı g]) �]+]O �� ı]] +�]] k)
�]]�]� k] � œ] ^&�]]4E ˙] k] �]�]`+ �]`� a] k� �]]˛]
4� ˝]] � œ] Ÿ+D

Y ˝ a]�+])] 0Ã]) /�]` �]+]O �� ı]] � `
]˙]+ � k] ^]�]]�] k� ä]^)4 ^� �]] �]�]]
n+D S �]+ ˝ a]�+])` ]˙]+ � k] �]+™ a+-]
n+E �]_�� �]+ ı])� k]�]) � ] ˝] k]+( ] n+D

Z + t]E �]+ ˝ a]�+] k) � ]�] œ] � ` ]˙]+ � k] �]+™
a+-] n+ T ˝]]^� ^� �]` �]` o/�]]�] k� ı]]�]

� k]�]` �]])� k] � ` � k] “/ ]˙]+ �] + k]D
R[ +�] ı])� k]�]) k� +]˛] � ` � ])`O
�])` Ÿ+ - n]) �]�]`+ �]`� a] k� �]]˛] 4� ˝]]
� œ] Ÿ+ U /�]^�]4 -˘ k! � ]�] � )� k] k� ^�]4
+�]])` � �]_
" � ` �]�]` ˛]`D V ı])� k]�]) � k]
ı]+� k] � k] ˝]�] � ) ^&�]] ˛]] ^� +�] � k]
� ]�] � œ)D

RR /�]^�]4 �]]& )�] k] ^� ˝ a]�] ˙] k]
˙]��] � k] g&�] k) )]
 �" œ] k� �] k]�] + k]E ˝ a]� œ+
4� ]�˝] ı])  k] �] k]�] �]˝]�]])^+˝] � +˝ k]
˛ k] ^˙]�+ œ]� k] o/�]]�] k� +]˛] œ] -ı]� k] �])`)
� ] �]˝]�]] � )]]�]] ˛]]D RS 0�] ]�˝]
˝ a]�] �]�]`+ k� ^�]�]] ˛ k]E /�])]4�] )]
 �" � k]
-�]�] ˛ k]E ]] k& k� � )]) œ] � œ] ˝ a]�+])] � k] “/
^+��]] �]+™ ˛]]E W ˝ a]�+] k) ı]]�] � k] “/
-]�]] �]+™ ˛]` - n]) ˝ a]�] /�] a&^�]�]] � œ]
^�]�]] ı])� k]�]) k� ˛ k]D X RT �]�]) -�]
˝ a]�] �]�]`+ �]`� a] k� �]]˛] 4� ˝]] � œ] + k]D
˝ a]�] ˙] k] 4� ]�˝] ı]) ı])� k]�]) � k] �] a+˝]
g&) ˛ k]E -�] �]�]`+ k� � g]�] k� ä]^)4 0�] k�

ı]]�] -]4 + k]D RU /�]^�]4 ^� �]�]`+
� k] +�]] k) ^�]4 �] o]^˝] � ]�]�] � ` n+D Y 0�]`

SBX � �]] r a&^�]�]] � ` ��]�]�˛]]- œ]Ds �]�&]O
�]�]` k&� œ]D

-ˇ�]y R
R 
]˙] RR[BR

Ü k]�] XBVV

S Ü k]�] UBRS
^( �] SBZORR

T 
]˙] YBW
R a� ) RVBSX
/ì] SBY

U �]˝] SYBRY
/( VBST
a� �] RBRY

V ) k]�] RSBV
/( UBRW

�������������������

-ˇ�]y S
W a� �] SBRT

X ) k]�] RSBS
/( UBRX

Y R a� ) SBRS

Z � g]+ RSBTR

R[ R a� ) WBZORR

RR Rı]˝] UBT

RS � g]+ TBTW

RT 
]˙] RUVBZ

RU ) k]�] VBY
R� g]+ UBZE RZ

RV a� �] SBRSE RT

�������������������

g&�])] � q]�]y
R /( RBT

S ) k]�] UBRW

T ) k]�] TBS[

U /( RBTE U

V 	]�] WBRV

W ) k]�] ZBU

X �]�] WVBR

Y a� �] RBRZE S[

/^( ^�]�] œ] RBSRQSBRU RZTU



� k] & k]�] œ] �]� g]+ œ] � k] 4� ^� �]] R - n]) 0�] k�
�]`˘] �]å` 0�] &`]]) � k] %] ^&�]] ˙] k]
0� œ+ -�]�] ^� 4 a+4 ˛]`D S RV 0�]� k]
-ı]�]] �])`) �]^�]&]�] � ) k� ]+ a&��]�]`
^�]"] &` �]]�]` � ]� g]�] ^�]"] ^&�]] ^˙]�]� œ]
� “/ -]�]] t4 ˛]™ ˝]]^� ]+ & k]�] œ] �]� g]+ œ]
� k] -ı]� k] �]]˛] 4� ˝]] � œ] �]]� ) 4�
�]�]] o/�]]�] �]�]]4 T - n]) �] o]^˝] � ]�]�] � k)
RW - n]) �]]˝]�]] k� � ]# � U k� ä]^)4
0�] & k]�] œ] ^� ��] k� �] k]�] œ] � k] 4� �])`)
�]�]]4 - n]) ı])� k]�]) k� �]]˛] 0�]� ` ı g])`
˝])+ � a]�]+ � )]4E ��] œ]^� 0�]� k] -ı]�]]
�]^�]&]�] k&� ) /�] a&��]�]` � k] �]˝�] � )
^&�]]D V RX 0�]� k] -]� ) ˝ a]� œ+E ˙] k] ı])O
� k]�]) � k] g&) ˛ k] - n]) ˝ a]� œ+ �]` ˙] k] 0�] k�
ı]]�] ˛ k]E �] o]^˝] � ` � a]�]�]�])` � a]�]]�]`D
RY ��] œ]^� 0�]` k� ä]^)4 +�] & k]�] œ]
^� ��] k� �] k]�] 4� +` ı]^]¾] �]_�˝] k�
ä]^)4 ^�]�]] ^� �]` Í � ]]" k� ^ı]˝]] k�
ı]]�] ˙]] �]� ˝ k] Ÿ+D

RZ /�]^�]4 -�] ˝ a]�] -˙]�]�]` - n])
ı]) k&�]` �]+™ ) k+ W �]�]) ı]^]¾] ˙]�] œ] k�
� o]�]` �]]�]^)� + k] X - n]) ı])� k]�]) k�
�])]� k] k� �]&��] + k]D Y S[ ˝ a]� œ+ Ü k]^
]˝] œ]
- n]) �]^]
�]]�˝]]- œ] � ` �]™] ı]) �]å]
^� �]] �]�]] n+ Z ^˙]�]� ` �]™] k� � k]� k] � ]
ı]˝˛]) � a]& �]�]`+ �]`� a] n+D R[ SR �]+
ı g])` /�]])˝] ˙] k] �]�]`+ k� �]]˛] 4� ˝]] � œ] n+
- n]) ^˙]�] k� �]] k) ^+�� k] 4� O g&�] k) k� �]]˛]
ı g] k) ˝]]�]� k]�] � k] ˙ a] kå Ÿ+E RR �]æ˝]` ˙]] )+` n+
˝]]^� �]+ k]]]� k� ^�]4 4� ı]^]¾] � o]^&)
�]� k]D RS SS 0�]` k� �]]˛] 4� ˝]] � œ] ˝ a]�]
�]�]� ] 4� O�]]˛] ^�]�] “]�] ^� �]] ˙]] )+] n+
˝]]^� ˝ a]�] ı])� k]�]) k� ^�]4 4� ^�]]]�]O
�˛]]�] �]�] �]� k] ˙]+ t] ]+ -ı]�]` ı]^]¾]
�]_�˝] k� ä]^)4 ) k+D RT

SBRW ��]�&]�]�]` k&� œ]D SBSR �-^˝]y � V
k&� œ]D

T /�] ]˙]+ � k] � Ÿ] ı] n]� a]�] ˙] k] �]�]`+
�]`� a] � ` �]]^˝]) - n]) ˝ a]�] ˙] k] g&�] k)

)]
 �" œ] k� �] k]�] + k]E ˝ a]�+])` �]]^˝]) n� &
� œ] gt+ R y y y S ˝ a]�]� k] ä]Î ) � a]�]] + k]�]]
^� ˝ a]�+] k) ^�]4 � a]	 k] ı])� k]�]) � ` �]+]O
�� ı]] k� Ü]� o]ˇ]� + k]� k] � ` ^ä]�� k]&])` �] Ÿ]ı]`

�]�]` ˛]` S T �]]�]` � a]	] ı]) ı]^]¾] )+��]
Ü]� " ^� �]] �]�]] ˛]]E ˙ n]�]] ^� � Ÿ] ı]+� k]
˘ o]& �]�& œ] � œ] ^�]�] ˘ a]� ] gt+D U /�]^�]4
˙]�] ˝ a]�] �]+ ı]æ k]� k] ˝] k] ˙]]�] �] k]� k] ^� � Ÿ]
�]�]`+ k� ı]^]¾] )+��] T � ` n� �]` �]�]	]
)�]˝]] gt+D V �]`˝ k] ä]�]]� k] � œ] ^� �]` �]`
ı]`æ` ı]) �]+ )+��] 0�] +& ˝]� Ü]� "
�]+™ ^� �]] �]�]] ˛]]E ˙ n]�]] -]˙] ı]^]¾]
�]_�˝] � k] 0�] k� ı]^]¾] Ü k]^
]˝] œ] - n])
�]^]
�]]�˝]]- œ] ı]) Ü]� " ^� �]] �]�]]
n+D U W �]]�]` �]+ ^� g&�] k) )]
 �" œ] k�

�] k]�] �]�]`+ �]`� a] k� �]]˛] 4� ˝]] � œ] - n])
� a]�]�]�])` k� ä]^)4 +�]] k) � o]�]` ]]^)�]
+ œ]E +�]] k) �]]˛] 4� +` �])`) k� o-�]
+ œ] V - n]) ı])� k]�]) k� ]] k& � œ] +�]] k) �]]˛]
�]]	 k]&]) + œ]D X � Ÿ] ı])� k]�]) � ` �]+]O
�� ı]] � ` ]˙]+ � k] /�]` ı]^]¾] )+��] � ]

� k]]� �]�]] gt+D 0�]� k] � a]	 k] �]+ � a]�˝] ])O
&]�] -ı]�]` ˝]]� ˝] k� ä]^)4 ^&�]] n+D W

Y � a]	] ˙ n]� k] -]&�]` ı])E ˙] k] ı]^]¾]
˙]�] œ] � œ] �]�]� k] ! k]"] n+E X �]+ �]+]O �� ı]] � `
�]�]` Y ^� � Ÿ] g&�] k) )]
 �" œ] � k] �]�]`+ � `
0�] � k]� a]�]]) & n]�]˝] k� �]] k) � œ] � a]�]�]�])`
� a]�]] t1 ^˙]�]� ] o-&]ä]] �]+™ �]�]]�]] ˙]]
�]� ˝]] Z - n]) +) ^� �]` � k] ı]^]¾]
)+��] k� 0�] o/˝]ä]]�] k� �]] k) � œ] �]�]O
	]] t1 Z ^˙]� k] �]�] ˘]`ä] œ] k� � �]_
"� ˝] “]E
ı])� k]�]) � k] � o]� k] -)� k] � k] ^!ı]] )�]]
n+D R[ k4�]] /�]^�]4 ^� �]] �]�]] ˝]]^�

-�] � o]$�]` k� ä]^)4 R[ �]� “] � ` �])� ] œ)
- n]) -^ˇ]� ])` ı])� k]�]) � ` � a]^Ã k�
-�]^�]�]˝] ı]+� g] ˙]]�] �] œ� D RR RR �]+

-ˇ�]y S
R a� �] TBRR

S � n]�] S[BSW
a� �] SBRTE RU

T R a� ) RSBRS
	]�] TBSY

U /ì] RSBS

V Ü k]�] R[BSY

W /( SBRS

X ^( �] TBS[

Y R˝]` TBRV
/ì] TBW

Z R a� ) RSBSY

R[ �]�] SYBRW

RR a� �] SBRZ

RS R a� ) TBRW
R a� ) WBRZ

RT Rı]˝] SBV

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y T
R /( UBR

S R a� ) ZBRWE RX
a� �] RBSVE SW

T R a� ) UBR
/( WBRZ

U ) k]�] RRBSV
) k]�] RWBSVE SW

V /( SBRVE RW

W a� �] RBSVOSX

X R a� ) RVBZ

Y R˝]` RBRTE RU

Z /( RBZE R[

R[ Rı]˝] RBR[E RS

RR Rı]˝] SBZ

RZTV /^( ^�]�] œ] SBRVQTBRR



� a]�]O� a]�] k� 0�] �]� �]& k� � a]˝]]^�]� n+ ˙] k]
+�]] k) Ü]	 a] �]�]`+ �]` a] k� �]]�]� k] � œ] 0�]� k]
#+)]�]] n+D R RS �]�]`+ k� ä]^)4 +`
+� œ] /�] ˝])+ � k]^�]�]� �] k]�]� k] � ` ^+��]˝]
^�]�]` n+ S - n]) 0�] ı]) ^�]�]]�] � )� k]
� ` �]˙]+ � k] +�] ı g] k) 	]) k]� k] k� �]]˛] ı])O
� k]�]) k� �]]�]� k] ˙]] ı]]˝ k] Ÿ+D RT /�]O
^�]4 � Ÿ] ˝ a]�]� k] � +˝]] gt+ ^� � k])` /�] a&�]O
˝]� �]`( œ] � ` �]˙]+ � k]E ˙] k] � Ÿ] ˝ a]�+])`
�]]^˝]) �]+ )+] gt+E ˝ a]�] ^+��]˝] �]˝] +])�]]

�] œ]^� /�]� ` �]˙]+ � k] ˝ a]�+])` �]^+�]]
+ k]�]`D T

RU /�] �]˙]+ � k] � Ÿ] 0�] ^ı]˝]] k�
�]]�]� k] � a]"� k] k"� � ) ˝ a]�+] k) ^�]4 Ü]]˛ “]�]]
� )˝]] gt+E RV ^˙]�]� ` �]& n]�]˝] ��]� “] � œ]
- n]) ˇ])˝]` ı]) +) ı]^)�]]) �]˙ g]& � œ] -]�]]
n+D� RW � Ÿ] Ü]]˛ “]�]] � )˝]] gt+ ^� ı])O

� k]�]) ^˙]�] k� ı]]�] -ı]]) �]^+�]] n+
-ı]�]` ı]^�]¾] ]_
˝] � k] ˝ a]� œ+ �]+ ˝]]� ˝]
k& ^˙]�]� k] ˝ a]�+] k) o-&) � ] o/�]]�] ]_
˝]O

]]�]` + k]˝]] ˙]]4 U RX - n]) ˝ a]�+] k)
^�]�]]�] � ` �]˙]+ � k] �]�]`+ ˝ a]�+] k) ^&�] œ]
� œ] ^�]�]]�] � k) ˙] k] ı�]]) � k] 	] k) Ÿ+D V � k])`
a&-] n+ ^� ˝ a]�] �]+)] “/ ˝]� ˙]å ı]� å k] W

- n]) 0�] �]™�] ı]) �]ä]� g]˝]` � k] ^" k� )+ k] X

RY ˝]]^� ˝ a]�] �]	]` ı]^�]¾] ˙]�] œ] k�
�]]˛] ˘] n]å] “/E � o]�]] “/E t1 ˘]] “/ - n]) �]+)] “/
� k] -˘!` ˝])+ �]�]�] �]� k] RZ - n])
�]�]`+ k� ı�]]) Y � k] 	]` ˙]]�] �]� k] ˙] k]
�]]�] � k] � +™ �]æ� ) n+ ˝]]^� ı])� k]�]) k�
� a]�] ı g])` +& ˝]� ˝ a]�]� œ] ı]]4 ˙]] t4D

S[ ı])� k]�]) � ` ˝]]� ˝] +�]] k) o-&)
� ]�] � ) )+` n+ Z - n]) +�] 0�]� k] ˙] k]
�] t]�]˝ k] Ÿ+ �]] ^˙]˝]�]] �] k]˘] �]� ˝ k] Ÿ+E R[ �]+
0�]� k] � +™ ä�]]&] �]æ� ) � ) �]� ˝]] n+D
SR 0�] ı])� k]�]) � k] � o]$�]` k� ä]^)4

TBRV � �]] r+) ı]^)�]]) 	 k] �]]
] ^
]�]] n+Ds

- n]) �]�]`+ �]` a] k� ä]^)4 ı]`æ`O&)Oı]`æ`
+� k]]]O+� k]]] ˝]� �]^+�]] ^�]�]˝]` ) k+D
-]�]`�]D

U /�]^�]4 � Ÿ] ˙] k] Ü]	 a] � ] ˘ k]�]] + k]� k] k�
�]]˝ k] n� &` gt+E R ˝ a]�]� k] � a]ä]]^)] � )˝]]

gt+ ^� ˝ a]�+])] ˘]]�]˘]�]�] 0�] � a]�]]� k] k�
�] k]��] + k] S ˙] k] ˝ a]� œ+ ^&�]] �]�]] n+D
S �]î]˝]]E T � k]�]�]˝]] - n]) �]ì] k� �]]˛] U

ı�]]) � k] 4� O g&�] k) � ` �]+˝ k] )+ k]E V

T -ı]� k] �]`˘] ] o]^˝] �]�]]4 )�]� k] � ` ı g])`
� k]^]] � ) k] ˙] k] ˝ a]� œ+ 4� ˝]] k� 0�]
� o]ˇ]�] � œ] �] t]ˇ k] )�]˝]` n+ ^˙]� k] ˝ a]�] ı]^�]¾]
]_
˝] � k] +]^�]�] � )˝ k] + k]D W U 4� +`
])`) n+ X - n]) 4� +` ı]^�]¾] ]_
˝] n+E Y

# `� ˙ n]� k] �]+ -]]] 	]` 4� +` n+ Z ^˙]� k]
ı]]� k] k� ^�]4 ˝ a]�] � a]�]]4 �]4 ˛ k]D V 4�
+` Ü]	 a] n+E R[ 4� +` ^�]�]]�]E 4� +`
�]ı]^˝]��]]D W - n]) �]�]� ] 4� +` ı])O
� k]�]) - n]) ^ı]˝]] n+E ˙] k] �]�] k� 1 ı]) n+
- n]) �]�] k� ä]^)4 - n]) �]�]� œ] � ]�]
� )˝]] n+D

X �]�]`+ � k] + k)� � k] ˙] k] � a]�˝] �])&]�]
�] t]"] n+E 0�]` k� � a]˝]]^�]� +�]� œ] � k] + k)�
ı]) �]+]O �� ı]] � ` �]�]` n+D RR Y /�]O
^�]4 ]]�¾] � +˝]] n+E r˙]�] �]+ t1 ˘ k] ı])
˘]æ] ˝] k] � o]^&�] œ] � k] � k] �]�]]D 0�]� k] -]&O
^�]�] œ] k� Î ı] � œ] ˝] k]+ k( ^&4Ds RS Z F�]+
˘]æ]EG /�] �]]˝] � ] 
�]] �]˝]�]�] n+H �]+`
^� �]+ ^�]˘]� k] /�]]� œ] �]]�]` ˇ])˝]` ı])
0˝])] 	]` ˛]]D R[ ˙] k] 0˝])] ˛]] �]+`
ı g] k) ��]� “] � k] 	]` 1 ı]) ˘]æ] RT ˝]]^� �]+
�]�] �]]˝] œ] � k] ı g])] � k)D

RR - n]) 0�]� k] a� ! � k] Ü k]^�]˝]E RU

a� ! � k] 	]^�]��]�]
˝]]E RV a� ! � k] Ü]˘]]O
)� E� RW a� ! � k] ˘])�]] k+ - n]) ^]�]�
#+)]�]] RX RS ˝]]^� ı]^�]¾] ˙]�] œ] � ]

UBRR � �]] r� a]�]�]�])` � a]�]]� k]�]]� k]Ds

-ˇ�]y T
R /( RBRR

S � g]+ RUBW
/ì] UBRVE RW

T S˝]` SBR[

U S a	 ) UBRW

V � g]+ RUBST

W a	 �] SBWE X

X a	 �] RBST

Y ) k]
] YBTV

Z a	 �] RBSZ

R[ 
]) RRBSU

�������������������

g&�])] � q]�]y

�������������������

-ˇ�]y U
R ^( � k] Z

S ^( �] RBSX

T 
]˝] RRBSZ
) k]
] RSBT
^( �] SBT
Rı]˝] VBV

U R^˛] VBRU

V R a	 ) RTBU

W R a	 ) RBR[
a	 �] TBRV

X ) k]
] RSBV

Y R a	 ) RSBU

Z Rı]˝] RBTE U

R[ R a	 ) YBW
R a	 ) RSBVE W

RR R a	 ) RSBRR

RS �]˙] WYBRY
R a	 ) RSBSY
/( UBRR

RT Ü k]] RBZ
R˝]` TBRW
/ì] ZBSU

RU 
]˝] R[BSOU

RV R a	 ) RSBSY

RW Ü k]] SRBY

RX Ü k]] RTBR
�]] g	 TBR

/^( ^�]�] œ] TBRSQUBRS RZTW



� a]ˇ]]) � + k] - n])  k] � k]]] � ] � ]�]
� œ) - n]) �]�]`+ � ] �])`) ˝]�] ˝]�
�]æ˝]] ˙]]4 R RT ˙]�] ˝]� ^� +�] �]�]
^]�]]�] � œ] - n]) ı])� k]�]) k� � k] k" k� �]+`
�]]�] � œ] 4� ˝]] +]^�]�] �] � ) � œ] - n]) ı g])`
˝])+ � k] ^]� ^�]˝]� -]&�]` � ` ˝])+ S

�]�]`+ � ` ı g])` � &O� ]# ` +]^�]�] �] � )
� œ]D RU /�]^�]4 +�] -�] � k] �]˘˘ k] �]
) œ+ ˙] k] 	 g]# ` �]]˝] œ] � ` �]+) œ] � k] �]+ t]O]+ t]
0!]� k] ˙]]˝ k] - n]) ^�]�]]- œ] k� +) 	] œ] k�
� k] /ˇ])O0ˇ]) 0å]4 ˙]]˝ k] Ÿ+E T ��] œ]^�  k]
k4� k] o/�]]�] œ] � ` �]]˝] œ] � œ] -] ˙]]˝ k] Ÿ+ ˙] k]

!�] � k] - n]) �]å` ˘]]�]]� ` � k] ˇ] k]�]]
k&� ) 0� œ+ �]+� ] � k]˝ k] Ÿ+D RV �]�])

-]- k] +�] �]˘] �] k]� œ] - n]) �]�] �]]˝] œ] � œ]
ı�]]) � k] �]�]`+ � œ] �]æ˝ k] ˙]] t4 ˙] k] +�]])]
^�]) � n+D U RW �]�]`+ � k] �])`) k� �]] k)

o-�] V -]ı]�] � œ] ˙ a] kå a+4 Ÿ+ - n]) ä]Î )`
� ]�] � )� k]]]� k] +) ˙] k]å k� ä]^)4 4� O
g&�] k) � k] �]+�] k]�] k&˝ k] Ÿ+D ˙]�] �])`) � ]

+) o-�] �]+` ˝])` k� � k] � ]�] � )˝]] n+ ˝] k]
/�]� k] �])`) �]æ˝]] ˙]]˝]] n+ - n]) ı�]]) � œ]
�]ä]� g]˝] + k]˝]] ˙]]˝]] n+D W

RX /�]^�]4 � Ÿ] Ü]� a] k� �]]�]� k] ˝ a]�]� k]
�]+ � +˝]] gt+ - n]) ˝ a]� œ+ �]�]]+ k&˝]] gt+
^� ˝ a]�] -�] � k] a&^�]�]] k� �] k]�] œ] � `
˝])+ �] �]�] k] X ˙] k] -ı]� k] �] k]�]� k]� ^]˘]]) œ]
k� � a]˝]]^�]� ˘]�]˝ k] Ÿ+D Y RY  k] -�]˙]]�]

�]� k] )+˝ k] Ÿ+ - n]) 0�] k� ^&�] � # k]) � Ÿ+
/�]^�]4  k] ^&�]]�]` ˝] n]) ı]) o-ˇ]� ]) � œ] Ÿ+
- n]) 0�] •ä]&�]` � k] g&) Ÿ+ ˙] k] ı])� k]�])
k&˝]] n+D RZ  k] �]� “]O+�]] � ` �]])` + œ&

ı]]) � ) ˘ a] k� Ÿ+ � /�]^�]4 0�+ œ]� k] � a]& � k]

UBRS � �]] rÜ]^�]�]]Ds UBRT � �]]
r�]�]]� k]Ds UBRV � �]]�]` � a]^�]�]]D UBRX
� �]] r��]˛ “]C � k]� ])Ds UBRY ��]]yE
r� a]��]Ds UBRZ ��]]yE r0�]� ] 4+�]]�]
^�]" ˘ a]� ] n+Ds

^�]� “]˙˙] � ]�] œ]� R k� +]]� k] � ) ^&�]] n+
˝]]^� +) ˝])+ � ] -� a]Ã � ]�] � )˝ k] ) œ+
- n]) 0�]� ` - n]) �]` �]]�]�]] � œ)D

S[ �]�]) ˝ a]�]� k] �]�]`+ k� �]] k) � œ] k4�]`
^�]�]] �]+™ ı]]�]` SR �]�]˝ �] ˝ a]�]� k] 0�]� k]
� a]�]] + k] - n]) 0�] k� ä]^)4 ˝ a]� œ+ ^�]�]]�]]
�]�]] + k] ��] œ]^� �]˘˘]] “/ �]`� a] � œ] n+D
SS ˝ a]� œ+ ^�]�]]�]] �]�]] ˛]] ^� ˝ a]� œ+
-ı]�]` ı a])]�]` �]_��]�]˝] � k] 0˝]]) œ( � �]]
˘]]^+4 S ˙] k] ˝ a]�+] k) ı]+� k] k� ˘]]�]O
˘]�]�] k� � a]˝]]^�]� n+ - n]) ˙] k] 0�]� `
� a]�])]+ � )� k]]]�]` /˘!]- œ] k� � a]˝]]O
^�]� í]
" + k]˝]` ˙]] )+` n+D T ST - n])
˝ a]� œ+ -ı]�]` �] k]˘] - n]) -ı]� k] �]ä]^)4�
� k] �]�]] �]�]]˝ k] ˙]]�]] n+ ˙] k] ˝ a]�] ı]) +]]`
n+ U SU - n]) �]�]` �]_��]�]˝] � k] ı]+�]

� k]�]] ˘]]^+4E V ˙] k] ı])� k]�]) � ` �])ä]`
k� � a]˝]]^�]� )˘]` �]�]` n+ - n]) � k]� �˝]) œ]

- n]) �]˘˘]` ]( ]&])` � ` �] t]�] œ] k� � a]˝]]O
^�]� n+D

SV /�]^�]4 ˙]�] ˝ a]�]� k] !�]O� ı]" � k]
� a]& � k] g&) � ) ^&�]] n+E ˝] k] -�] ˝ a]�]� œ]
� k] +) � k] “/ -ı]� k] ı]å k]�]` � k] �]˘] �] k]� k]E W

��] œ]^� +�] 4� +` �])`) k� -�]�]O
-�]�] o-�] Ÿ+D X SW -�]) ˝ a]� œ+ © k]ˇ]
-]4 ˝] k] �]` ı]]ı] �]˝] � ) k]D Y � g])˙] %�]� k]
˝]� ˝ a]�+])] � a]��]] �] ) k+ Z SX - n])
� n]˝]]�]� � k] �] n]� ] �]˝] & k]D� R[ SY ˙] k]
˘] k])` � )˝]] n+ ]+ -�] � k] ˘] k])` �] � k)D
/�] k� �]˙]]�]E ]+ � å` � k]+�]˝] � k) - n])
-ı]� k] +]˛] œ] � k] “/�]]�]&])` � ] � ]�] � k) RR

˝]]^� ^� �]` ä]Î )˝]� o]& � k] k&� k] k� ^�]4
0�] k� ı]]�] a� ! + k]D RS SZ � k] “/ � a])`�

UBRZ � �]] r�]� “]�]]� �])˝]]�]Ds �]�&]�]�]`
k&� œ]D UBST � �]] r^&�]]	] � k] Ü k]^)˝] � )� k]O

�]]�]` �]_�˝]Ds UBSX ��]]yE r/�]�]`�]Ds
�]�&]�]�]` k&� œ]D � �]] r/�]�]`�] � k] ˙]	]+
�]˝] & k]Ds UBSZ ��]]yE r�]å` a+ “/Ds

-ˇ�]y U
R R a� ) RUBSW

S R a� ) RUBS[

T /ì] RTBZ

U R a� ) RRBT
a� �] RBRY

V R a� ) RSBSX

W a� �] SBRZ

X Rı]˝] UBT

Y ) k]�] RBSR

�������������������

g&�])] � q]�]y
R 	]�] VBRZ

S ) k]�] WBW
a� �] TBZ

T ) k]�] XBST

U 
]˙] VRBR[
) k]�] RSBS

V a� �] TBR[

W ˙]� YBRW
a� �] TBYE Z

Ü]� SRBY

X ) k]�] RSBV

Y 
]˙] UBU

Z � n]�] RZBRX
a� �] TBRT

R[ �]] g� UBX

RR S^˛] TBR[

RS Ü k]�] S[BTV
R^˛] UBRRE RS

RZTX /^( ^�]�] œ] UBRTOSZ



�]]˝] ˝ a]�+] k) � at]+ � k] �] ^�]� � k]E R �]�])
^�] “( -˘!` �]]˝] ^�]� � k] ˙] k] ä]Î )˝] k�
^+�]]�] � k] ^+��]˝] � t]ˇ]]4 ˝]]^� � a]�]� k]O
]]�] œ] � k] ( ]�]&] + k]D S T[ ı])� k]�])
� ` ı]^]¾] �]_�˝] � k] a&�]` �]˝] � ) k]E T

^˙]�]� k] ˝ a]�] ı]) 0�] ^&�] k� ^�]4 � a]+)
�]�]]�]` �]�]` n+E U ˙]�] ^( ) n]˝]` k� ä]^)4
˝ a]�] a!å]4 ˙]]- k]� k]D V

TR +) ˝])+ � ` ˙]�]�]O a� æ�]E W

� a]��]]E © k]ˇ]E ˘]`�]�]]O^˘]��]]�]] - n])
�]]�]`O�]�] n]˙]E X �]]˛] +` � a]� �]]�] ı] at+O
˘]]� k]]]�]` +) �]]˝] � k] � a]& � k] g&)
� ) k]D Y TS /�] k� �]˙]]�]E 4� O g&�] k) k�
�]]˛] �� ı]] � k] ı k]�] -]- k] - n]) � k]�]�]
� Í �]] ^&�]]˝ k] a+4 Z 4� O g&�] k) � k] ^&�]
� k] �]]( � ) k]E # `� ˙ n]� k] ı])� k]�]) � k]
�]` �]�]`+ k� ä]^)4 ˝ a]� œ+ ^&�] � k] �]](
^� �]] n+D R[

V /�]^�]4 ı])� k]�]) k� ı�]] k) �]˘˘] œ]
� ` ˝])+ 0�]� ` ^�]�]]�] ı]) ˘]�] k] RR

S - n]) ı�]]) � ` )]+ ı]) ˘]�]˝ k] )+ k]E RS

# `� ˙ n]� k] �]�]`+ � k] �]` +�]� k]�
ı�]]) ^� �]] RT - n]) +�]])`� �]]^˝]) ı])O
� k]�]) k� �]]�]� k] � a]� o]ˇ] k&� k]]]� k] ˘]æ] k]
- n]) �]^�]&]�] k� ˝] n]) ı]) � a]& � k] k&
^&�]]D RU

T ˙ n]�]] ı]^]¾] �] k]�] œ] RV k� ^�]4
0^˘]˝] n+E ˝ a]�+] k) �]`˘] �]]˙]]�]ä] �] n]�]O
� o]� o]ˇ]� - n]) ^� �]` �]` ˝])+ � ` -� a]Ã˝]]
�]] �]]�]˘] � ] ^ä]© ˝]� �] + k]E RW U �]
˝ a]�+] k) �]`˘] �]� “]�]]� �])˝]]]E �] � k]] g� ( `
� ` �]]˝ œ]E �] +` -��]`�] �]ä]]� + k] RX

��] œ]^� k4�]` �]]˝ œ] ı]^]¾] �] k]�] œ] � k] �] k]�]]
�]+™ k&˝]™D /�] k� �]˙]]�]E ı])� k]�]) � ]
ˇ]��]]]& +` � a]�]] ˙]]4D RY V ��] œ]^�

VBS � �]] �]]�]&E r˝ a]�]� k]Ds � �]] �]]�]&E
r˝ a]�+])`Ds VBT � � g]�]]�]` � œ] ı] k]—�]�]]D
�]�&]�]�]` k&� œ]D

˝ a]�] ˙]]�]˝ k] + k] - n]) ˝ a]� œ+ /�] �]]˝] � ] ı g])]
4+�]]�] n+ ^� k4�]] � k] “/ �]` o/�]]�] ˙] k] �]]O
˙]]�]ä] �] n]�]O� o]� o]ˇ]� )�]˝]] n+ R �]] -� a]Ã
� ]�] � )˝]] n+ �]] �]]�]˘]` n+ S ˙] k] ^�
� g]—˝]ı g]˙]] � )� k]]]� k] k� �])]�]) n+E ]+
�]�]`+ k� - n]) ı])� k]�]) k� )]˙] � œ] � k] “/
^])]�]˝] �]+™ ı]]4�]]D T

W � k] “/ �]` o/�]]�] ˝ a]� œ+ �] k]�]�]` �]]˝] œ]
� k] ˇ] k]�]] �] k&E ��] œ]^� /�+™ � a])]/�] œ] � `
]˙]+ � k] ı])� k]�]) � ] © k]ˇ] -]�]] �]
�]]�]� k]]]�] œ] ı]) -] )+] n+D X /�]^�]4
0�] k� �]]˛] �]]	 k]&]) �] �]�] k] Y ��] œ]^�
˝ a]�] �]` 4� ]�˝] ı]) o-ˇ]� ]) � œ] ˛ k]E
�]�]) -�] ˝ a]�] Ü]� a] k� �]]˛] 4� ˝]] � œ]
+ k]� k] � ` ]˙]+ � k] U ) n]�]�]` � œ] + k]D V

) n]�]�]` � ` � o]˝]]�] œ] k� �]]˝ k] ˘]�]˝ k] )+ k]
Z ��] œ]^� ) n]�]�]` � ] �]˝]`˙]] +) ˝])+
� ` �]�]] “/E � k]� ` - n]) �]˘˘]] “/ n+D W

R[ ˙] t]˘] � ) k� ı]�� ] � )˝ k] )+ k] ^�
Ü]� a] ^� �] �]]˝] œ] � k] �]`� ]) � )˝]]
n+ X RR - n]) 0�] k� �]]˛] ^�]�]� ) o-ˇ]O

� ]) k� ^�]� �� k] � ]�] � )�]] ! k]å & k]D Y

/�] k� �]˙]]�] 0�]� ] ı])&]( ]�] � ) k]D
RS ��] œ]^�  k] � a]ı˝] � œ] ˙] k] � ]�] � )˝ k] Ÿ+
0�] k� �]] k) � œ] �]]˝] � )�]] �]` �]� “]�]]� n+D
RT ^˙]˝]�]` �]` �]]˝] œ] � ] ı])&]( ]�] ^� �]]
˙]]˝]] n+E  k] ) n]�]�]` � k] ä]]^+) � ` ˙]]˝]`
Ÿ+ ��] œ]^� +) ]+ �]]˝] ˙] k] ä]]^+) � ` ˙]]

)+` n+E ]+ ) n]�]�]` n+D RU /�]^�]4 ]+
� +˝]] n+E r- k) �] k]� k]]]� k]E ˙]]�] - n]) �] k)
a+- œ] � œ] � k]� •ä]&] + k]E Z ˝]�] �]�]`+ � `

) n]�]�]` ˝ a]	] ı]) ˘]�] k� �]`Ds R[

RV /�]^�]4 � a]& ı]) � å` �]ä]) )�] k]
^� ˝ a]�+])] ˘]]�]˘]�]�] n� �]] n+E � g]�] �]
� ` ˝])+ �]+™ �]_�� � a]^Ã�]]�] œ] � `
˝])+ ˘]�] k]D RW -ı]� k] ]�˝] � ] �]+`

VBV ��]�&]�]�]` k&� œ]D VBRU � �]]�]` �])`
a+ “/ +]�]˝] � k]D

-ˇ�]y U
R �]˝] RVBRR

�]] g� TBR[

S a� �] UBW

T �]�] WTBR[

U /( RBRT

V ) k]�] YBST

W �]] g� TBRU

X a� �] TBY

Y ˝]`˝] TBS

Z a� �] TBRS
Rı]˝] TBY

R[ �]˝] WBRU
�]˝] RYBTV
�]) RRBSV

�������������������

-ˇ�]y V
RR �]˝] VBUY

� g]� WBTW

RS R a� ) RWBRU

RT � g]+ RTBTU
R� g]+ TBST

RU ^�]	 “] SZBRY

RV R^˛] UBT

RW R a� ) VBRR
a� �] TBV

RX a� �] TBY

RY R^˛] VBRY

�������������������

g&�])] � q]�]y
R Ü k]�] RVBSYE SZ

S R˝]` TBY
˝]`˝] RBX

T R a� ) WBZE R[
	]�] VBRZE SR

U Rı]˝] SBZ

V �]˝] VBRW
� g]+ RSBTW

W 	]�] VBSSE ST

X ) k]�] RSBS

Y ) k]�] RTBRSE RT
S a� ) WBRU

Z /( SBR
a� �] SBRT

R[ � g]+ YBRS

/^( ^�]�] œ] UBT[QVBRW RZTY



RZTZ /^( ^�]�] œ] VBRXQWBU
/�˝ k]�]]�] � ) k]� R ��] œ]^� ^&�] � a] k) Ÿ+D
RX /�] ]˙]+ � k] � g]� “]˝]] k� � ]�] � )�]]
! k]å & k] �]_�� �]+ �]�]	]� k] � ` � k]^�]�]
� )˝ k] )+ k] ^� �]+ k]]]� � ` �])ä]` ��]]
n+D S RY �]]˛] +`E &]�]O�]^&)] ı]`� )

ˇ a]¢] �] + k] T ˙] k] �]`˘] +)� ˝] œ]� � ` ˝])(
� k] ˙]]˝]] n+E �]�]) ı]^]¾] �]_�˝] � k] �])ı g])
+ k]˝ k] ˙]]- k]D RZ �]˙]�] �]]� )E� ı])O
� k]�]) � ] � a]�]�]]�] � ) k� - n]) 0ı]]�]�]]
k� �]`˝] �]]� ) 4� O g&�] k) � ` ^+��]˝]

� t]ˇ]]- k] U - n]) -ı]� k] ^&�] œ] � œ] � o]�]`˝] k�
�]]˛] V �]+ k]]]� k� ^�]4 �]`˝] �]]˝ k] )+ k] W

S[ - n]) +) �]]˝] k� ^�]4 +�]] k) Ü]� a]
�]`� a] �]�]`+ k� �]]�] � k] +�]] k) ı])� k]�])
- n]) ^ı]˝]] � k] ˇ]��]]]& k&˝ k] )+ k]D X

SR �]�]`+ � ] $) �]]�]˝ k] a+4 4� O g&�] k)
k� -ˇ]`�] )+ k]D Y SS ı]_˝�]�] t] -ı]� k]O

-ı]� k] ı]^˝] k� -ˇ]`�] ) œ+ Z ˙ n]� k]  k] Ü]� a] k�
-ˇ]`�] )+˝]` Ÿ+ ST ��] œ]^� ı]^˝] -ı]�]`
ı]˝�]` � ] ^�]) n+E R[ # `� ˙ n]� k] �]�]`+ �]`
-ı]� k] �])`) �]]�]` � o]$�]` � ] ^�]) n+ RR

- n]) 0�]� ] 0Ã])� ˝] “] n+D SU ˙ n]� k]
� o]$�]` �]�]`+ k� -ˇ]`�] n+E  n]� k] +`
ı]_˝�]�] t] �]` +) �]]˝] � œ] -ı]� k]O-ı]� k]
ı]^˝] k� -ˇ]`�] ) œ+D SV k+ ı]^˝]�] k]E
-ı]�]`O-ı]�]` ı]˝�]` � k] ı�]]) � )˝ k] )+ k]E RS

# `� ˙ n]� k] �]�]`+ � k] �]` � o]$�]` � k] ı�]])
^� �]] - n]) -ı]� k] -]ı]� k] 0�]� ` �]]^˝])
k& ^&�]] RT SW ˝]]^� ]+ 0� k] ı]]�]` ˙ n]� k]

]˘]�] � k] ˇ] k]� ) � a]Ã � k) - n]) ı]^]¾] #+O
)]4D RU SX - n]) � o]$�]` � k] 0�] k� ı g] k)
 n]�]] k� �]]˛] -ı]� k] �]]�]� k] ı k]�] � k)
^˙]�]� œ] �] � k] “/ &]�] - n]) �] 	 a])š + k]E �]

VBRW ��]]yE r˝]�] �]�˝] � k] �])`& �] k]Ds
VBRXE RZC WBU �-^˝]y � V k&� œ]D VBRY
� �]] r� k]� ]� g] �])˝]]�]Ds VBRZ � �]] �]]�]&E
r-ı]� k] ^�]4 
]˙]�] 	]]� )Ds

+` � k] “/ - n]) �]]�]` + k] R �]_�� �]+ ı]^]¾]
- n]) � k]&]�] + k]D S

SY /�]` ˝])+ ı]^˝]�] œ] � k] ˘]]^+4 ^�
 k] -ı]�]`O-ı]�]` ı]˝�]` � k] k4� k] ı�]])
� œ) ˙ n]� k] -ı]� k] �])`) � k]D ˙] k] -ı]�]`
ı]˝�]` � k] ı�]]) � )˝]] n+E ]+ � a]& � k]
ı�]]) � )˝]] n+D SZ /�]^�]4 ^� � k] “/
�]` -]&�]` -ı]� k] �])`) � k] � �]` �]( O
)˝] �]+™ � )˝]]E �]_�� ]+ 0� k] ^�]�]]˝]]O
^ı]�]]˝]] n+ - n]) -�]�] k]�] �]�]	]˝]] n+E
# `� ˙ n]� k] �]�]`+ �]` � o]$�]` k� �]]˛] ı k]�]
-]˝]] n+ T[ ��] œ]^� +�] 0�] k� �])`)
k� o-�] Ÿ+D T TR r/�] ]˙]+ � k] -]&�]`

-ı]� k] �]]˝]]O^ı]˝]] � k] ! k]å k&�]] - n])
-ı]�]` ı]˝�]` � k] ˙ a]å] ) k+�]]� - n])  k]
& k]�] œ] 4� ˝]�] + œ]� k]Ds U TS �]+ ı]^]¾]
)+��] V �]+]�] n+D � Ÿ] �]�]`+ - n]) � o]$�]`
k� �]] k) � œ] �]]˝] � ) )+] gt+D W TT ^( )

�]` ˝ a]�]� œ] � k] + k)� -ı]�]` ı]˝�]` � k]  n]�]] +`
ı�]]) � k) X ˙ n]�]] ]+ -ı]� k] -]ı] � k] � )˝]]
n+D - n]) ı]˝�]` �]` -ı]� k] ı]^˝] � ] �]+)]

-]&) � k)D Y

W �]˘˘] k]E Ü]� a] � œ] -ı]� k] �]]˝]]O^ı]˝]]
� ] � +�]] �]]�]� k]]]� k] �]�] k] Z ��] œ]^�

�]+ ı])� k]�]) � ` �]ä]) � œ] �]+` n+D
S r-ı]� k] ^ı]˝]] - n]) -ı]�]` �] t] � ]
-]&) � )�]]Es R[ �]+ ı]+�]` -]�]] n+
^˙]�] k� �]]˛] �]+ ]]&] �]` ^� �]] �]�]]
n+B T r˝]]^� ˝ k])] �]�]] + k]� - n]) ˝ g]

ˇ])˝]` ı]) � o]�]` 0î] ˙]`4Ds U - n]) k+
^ı]˝]]- k]E -ı]� k] �]˘˘] œ] � k] ^˘]æ �]˝]
^&�]]- k] RR �]_�� �]+ k]]]� � ` �])ä]`
k� � a]˝]]^�]� 0� œ+ ^�]�]]˝ k] - n]) �]�]	]]˝ k]
a+4� 0�]� ` ı])]^)�] � ) k]D RS

VBTR � �]] r k� �]]˛] +` ) k+	]]Ds
WBT � �]] r˝]]^� ˝ g] � a]�]+]�] ) k+Ds WBU
� �]] r^+&]�]˝ œ]C �]]	 “]&� “]�] k&˝ k] a+4Ds �]]yE
r0�]� ` �] k]˘] ı n]&] � )˝ k] a+4Ds

-ˇ�]y V
R a� �] UBV
S ) k]�] RSBS

R^˛] UBT
Rı]˝] UBS

T �]�] VBRR
U �]] g� VBRT
V 
]˙] TTBSE T
W Ü k]�] RWBSV

a� �] TBRW
X a� �] TBRX

R^˛] VBRY
Y ^( �] SBT

Rı]˝] VBV
Z a� �] TBRY

˝]`˝] SBUE V
Rı]˝] TBR

R[ ) k]�] XBS
RR R a� ) RRBT
RS Rı]˝] TBX
RT Ü k]�] S[BSY
RU � g]+ RXBRX

�������������������

g&�])] � q]�]y
R ˝]`˝] SBRTE RU
S /( RBU

a� �] RBSRE SS
T ) k]�] RSBV

/( RBSSE ST
U 0˝] SBSU

�]˝] RZBV
V /( RBZE R[

a� �] RBSWE SX
W /( TBVE W
X a� �] TBRZ
Y Rı]˝] TBVE W

�������������������

-ˇ�]y W
Z �]`˝] RBY

�]`˝] WBS[
a� �] TBS[

R[ ^�]	 “] S[BRS
��] VBRW
�]`˝] S[BS[
�]`˝] STBSS
�]˝] RVBU

RR a� �] TBSR
RS ��] WBWE X

�]`˝] TBRR
�]`˝] RTBSU
�]`˝] RZBRY
�]`˝] SSBW



/^( ^�]�] œ] WBVOSU RZU[
V k+ &]�] k]E ˙] k] a&^�]�]] � œ] ˝ a]�+] k)

�]]^�]� Ÿ+E R 0�]� k] $)˝ k] - n]) ˛])˛])]˝ k]
a+4 �]�] � ` �]`ˇ]] “/ � k] 0�]� ` -]�]] �]]�] k]E

˙ n]� k] ˝ a]�] �]�]`+ � ` �]]�]˝ k] + k]D W ^�] “(
˝]�] �]+™ ˙]�]  k] ˝ a]� œ+ k&�] ) k+ + œ]E �]]�] k]
˝ a]�] o/�]]�] œ] � k] � a]�] � )�]] ˘]]+˝ k] + k]E S

�]_�� �]�]`+ k� &]�] œ] � ` ˝])+ ˝]�]O
�]�] � k] ı])� k]�]) � ` �])ä]` ı g])` � ) k]D T

X �]+` ) n]4 k� �]]˛] � ]�] � ) k]E �]]�] k]
˝ a]�] �]+ � k]]] �]+ k]]]� k� ^�]4 � ) ) k+
+ k]E U �] ^� o/�]]�] œ] k� ^�]4E Y ��] œ]^�
˝ a]�] ˙]]�]˝ k] + k] ^� +) � k] “/E ˘]] k+ &]�] + k]
�]] -]ä]]&E ˙] k] -˘!] � ]�] � k)�]] ]+
�]+ k]]]� � k] /�]]�] ı]]4�]]D V Z - n]) k+
�]]^�]� k]E ˝ a]�] �]` -ı]� k] &]�] œ] k� �]]˛]
-˘!] �])˝]]] � ) k] - n]) 0� œ+ �]˝] ˇ]�]O
� ]- k]E ��] œ]^� ˝ a]�] ˙]]�]˝ k] + k] ^� ˝ a]�]
& k]�] œ] � ] �]]^�]� �]� “] � œ] n+ W - n]) ]+
ı]�]ı]]˝] �]+™ � )˝]]D

R[ -]^�]) � œ]E � Ÿ] ˝ a]� œ+ �]æ]]] k&˝]]
gt+ ^� Ü]� a] � œ] 0�]� ` �]+]�]_�˝] ı]]� )

˝]]� ˝] +]^�]�] � )˝ k] ˙]]- k]D X RR ı])O
� k]�]) k� ^&4 �]] k) +^˛]�]]) �] t]ˇ] �] k] Y

˝]]^� ˝ a]�] � n]˝]]�] � ` ˇ g]˝ “] ˘]]�] œ]� � ] $"O
� ) �]]�]�]] � ) �]� k]D RS /�]^�]4 ^�
+�]])` �]å] “/� Z +]åO�] t]�]� k� o/�]]�] œ]
� k] �]+™ �]_�� �])� ]) œ]E -^ˇ]� ]^)�] œ]E
a&^�]�]] k� o-ˇ]� ]) k� �]]�]� œ] - n]) 0�]

�]_�˝]�]]�]` a&
" g&˝] œ] � k] n+ R[ ˙] k] -]� ]�]
� œ] Ÿ+D RT /�]^�]4 ı])� k]�]) k� ^&4
�]] k) +^˛]�]]) �] t]ˇ] �] k] RR ˝]]^� ˙]�] � a])]
^&�] -]4 ˝] k] ˝ a]�] �]]�]�]] � ) �]� k] - n])
˙] k] � )�]] ˘]]^+4 ]+ �]�] � )� k] k� �]]&E
$ k" )+ �]� k]D

RU /�]^�]4 �]˘˘]] “/ k� ı] ķ � k] -ı]�]`
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