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3RGMHWMH� $PHELV� G�R�R�� VH� ]� MH]LNRYQLPL� WHKQRORJLMDPL
XNYDUMD�åH�RG�OHWD�������SUL�þHPHU�ãH�SRVHEQR�SR]RUQRVW
SRVYHþD� VORYHQVNHPX� MH]LNX�� ýODQHN� RSLVXMH� DNWLYQRVWL
SRGMHWMD�$PHELV�G�R�R��QD�WHP�SRGURþMX�]QDQRVWL��3RVHEHM
VR� L]SRVWDYOMHQL� þUNRYDOQLN�� GHOLOQLN�� EHVHGQD� DQDOL]D�
WH]DYHU�� NRUSXV�� HOHNWURQVNL� VORYDUML�� VWURMQR� SRGSUWR
SUHYDMDQMH�LQ�VLQWH]D�JRYRUD�

$%675$&7

7KH� FRPSDQ\� $PHELV� G�R�R�� KDV� EHHQ� LQYROYHG� LQ
ODQJXDJH�WHFKQRORJLHV�VLQFH�WKH�EHJLQQLQJ�RI�WKH�����¶V�
FRQFHQWUDWLQJ�LQ�SDUWLFXODU�RQ�WKH�6ORYHQH�ODQJXDJH��7KH
SDSHU� LQWURGXFHV� WKH� DFWLYLWLHV� RI� $PHELV� G�� R�� R��� ZLWK
VSHFLDO� DWWHQWLRQ� JLYHQ� WR� WKH� DUHDV� RI� VSHOO�FKHFNLQJ�
K\SKHQDWLRQ�� V\QWD[� FKHFNLQJ�� WKHVDXUXV�� FRUSXV�
HOHFWURQLF� GLFWLRQDULHV�� PDFKLQH� WUDQVODWLRQ� DQG� VSHHFK
V\QWKHVLV�

�� 892'

3ULVSHYHN� RSLVXMH� VWDQMH� QD� SRGURþMX� MH]LNRYQLK
WHKQRORJLM� Y� SRGMHWMX� $PHELV� G�R�R�� 'HVHWOHWMH� åH
PLQHYD�� NDU� VPR� SULþHOL� ]� UD]YRMHP� QD� WHP� YVH� EROM
SRPHPEQHP�SRGURþMX��5H]XOWDW� WHJD�UD]YRMD�VR�UD]OLþQL
XSRUDEQL�SURJUDPL�LQ�MH]LNRYQL�PRGXOL��NL�MLK�WXGL�YHOLNL
VYHWRYQL� SURL]YDMDOFL� SURJUDPVNH� RSUHPH� YJUDMXMHMR� Y
VYRMH� SURL]YRGH�� 6HP� VRGLWD� SUHGYVHP� þUNRYDOQLN� LQ
GHOLOQLN�� QD� SUDYR� XSRUDEQRVW� SD� þDNDWD� ãH� WH]DYHU� LQ
VORYQLþQL�PRGXO�
=D� UD]YRM� RPHQMHQLK� MH]LNRYQLK� PRGXORY� MH� SROHJ
XVWUH]QHJD� UDþXQDOQLãNHJD� LQ� MH]LNRYQHJD� ]QDQMD
SRWUHEQD� WXGL� REVHåQD� ED]D� EHVHGLO�� L]� NDWHULK� þUSDPR
SRGDWNH� LQ� MLK� XVWUH]QR� SUHGHODPR�� =DWR� MH� SRPHPEHQ
GHO� QDãHJD� GHORYDQMD� SRVYHþHQ� WXGL� VNUEL� ]D� JUDGQMR
NRUSXVD�VORYHQVNLK�EHVHGLO��NL�VH�MLK�MH�Y�WHK�OHWLK�QDEUDOR
åH�NDU�SUHFHM�
=HOR� SRPHPEQR� SRGURþMH� MH]LNRYQLK� WHKQRORJLM� VR� WXGL
UD]OLþQL� HQRMH]LþQL� LQ� GYRMH]LþQL� HOHNWURQVNL� VORYDUML�� NL
L]� HQRVWDYQH� UDþXQDOQLãNH� L]YHGEH� NQMLåQLK� L]GDM� SRþDVL
SUHUDãþDMR� Y� SUDYD� RURGMD� ]D� VWURMQR� �SRGSUWR�
SUHYDMDQMH�
7XGL� SRGURþMH� UD]SR]QDYDQMD� LQ� VLQWH]H� JRYRUD� YVH� EROM
GRELYD�QD�YHOMDYL��.HU�VL� MH�PQRåLFR�VRGREQLK�QDSUDY� LQ
VLVWHPRY� SUDNWLþQR� QHPRJRþH� ]DPLãOMDWL� EUH]� WHK
WHKQRORJLM��GHO�HQHUJLMH�YODJDPR�WXGL�QD�WD�SRGURþMD�

�� ý5.29$/1,.

2VQRYQR� MH]LNRYQR� RURGMH� QHNHJD� MH]LND� MH� þUNRYDOQLN�
7R�MH�SURJUDP��NDWHUHJD�IXQNFLMD�MH�RGNULYDQMH�WLSNDUVNLK
QDSDN� Y�� EHVHGLOX�� 6HVWDYOMHQ� MH� L]� SURJUDPVNHJD� LQ
VORYDUVNHJD�GHOD�
3URJUDPVNL� GHO� MH� L]YHGHQ� JOHGH� QD� RNROMH�� Y� NDWHUHP
PRUD� GHORYDWL�� 1MHJRYL� RVQRYQL� IXQNFLML� VWD� SUHYHUMDQMH�
DOL�EHVHGD�Y� VORYDUMX�REVWDMD� DOL� QH�� LQ� GDMDQMH� QDVYHWRY�
3UHYHUMDQMH� MH� Y� RVQRYL� UHODWLYQR� HQRVWDYQD� VWYDU�� VDM
PRUD� SURJUDP� OH� SRJOHGDWL�� DOL� LPD� Y� VORYDUMX� XVWUH]QR
EHVHGQR� REOLNR�� ýH� MH� VORYDU� DEHFHGQR� XUHMHQ�� NDU� MH
RELþDMQR�� MH� SUHYHUMDQMH� ]HOR� KLWUD� RSHUDFLMD�� 'DMDQMH
QDVYHWRY�MH�QHNROLNR�EROM�]DKWHYQR�RSUDYLOR��VDM�EL�PRUDO
SURJUDP� ]D� GDQR� EHVHGR� WHRUHWLþQR� SUHJOHGDWL� FHORWHQ
VORYDU�LQ�SRLVNDWL�SR�REOLNL�QDMEOLåMH�EHVHGQH�REOLNH��.HU
WDNR� SUHYHUMDQMH� ]DKWHYD� SUHYHþ� GUDJRFHQHJD� þDVD�� VL� MH
SRWUHEQR� SRPDJDWL� ]� GRORþHQLPL� DOJRULWPL� LQ� WULNL�� NL
LVNDQMH� SRKLWULMR�� SUHGYVHP� SD� RPRJRþLMR� NYDOLWHWQH
]DGHWNH��(GHQ�WDNLK�WULNRY�MH�QSU��YJUDMHQ�DOJRULWHP��NL�QD
RVQRYL�YHUMHWQRVWQH�WDEHOH��]JUDMHQH�V�SRPRþMR�SUHGKRGQH
VWDWLVWLþQH�DQDOL]H�VORYHQVNHJD�MH]LND��RPRJRþD�SRKLWULWHY
LVNDQMD�]�L]ORþDQMHP�QHYHUMHWQLK�NRPELQDFLM�þUN�
6ORYDUVNL� GHO� þUNRYDOQLND� MH� DEHFHGQR� XUHMHQ� VSLVHN
EHVHG�� NL� JD� SURJUDPVNL� GHO� XSRUDEOMD� SUL� VYRMHP� GHOX�
=DUDGL� KLWUHMãHJD� LVNDQMD� SR� VORYDUMX� MH� QDMYHþNUDW
SRWUHEQR� WXGL� GRGDWQR� LQGHNVLUDQMH�� Y� NRPHUFLDOQLK
SURJUDPLK�SD�MH�GRGDQD�ãH�]DKWHYD�SR�þLP�PDQMãL�SRUDEL
SURVWRUD��]DWR�MH�SRWUHEQR�VORYDU�ãH�GRGDWQR�VWLVNDWL�
6HYHGD� SD� MH� SUL� YVHP� QDMSRPHPEQHMãD� YVHELQD� R]�
ãWHYLOR� LQ� NYDOLWHWD� YVHERYDQLK� EHVHGQLK� REOLN�� NL� MLK
VORYDU� YVHEXMH�� 1Dã� þUNRYDOQLN� WUHQXWQR� YVHEXMH� SUHNR
�������� UD]OLþQLK� SUHYHUMHQLK� EHVHGQLK� REOLN�� L]YHGHQLK
L]�YHþ�NRW��������QDMSRJRVWHMãLK�RVQRYQLK�EHVHG��6ORYDU
JUDGLPR� åH� RG� OHWD� ����� LQ� JD� VWDOQR� GRSROQMXMHPR�
'QHYQR� GRGDMDPR� QRYH� EHVHGH� R]�� EHVHGQH� REOLNH�
=DQLPLYR� MH�� GD� MH� EROM� NRW� NROLþLQD� YVHERYDQLK� EHVHG
SRPHPEQD� QMLKRYD� L]ELUD�� 7DNR� ODKNR� ]� QHNDMNUDW
PDQMãLP�ãWHYLORP�SUDYLOQR�L]EUDQLK�EHVHG�GRVHåHPR�FHOR
EROMãH� UH]XOWDWH� SUHYHUMDQMD� NRW� V� VORYDUMHP�� NL� YVHEXMH
SUHFHM�YHþ�EHVHG��NL�SD�QLVR�VHOHNWLYQR�GRGDQH��)UHNYHQFD
EHVHGQLK� REOLN� Y� EHVHGLOLK� MH� QDPUHþ� ]HOR� UD]OLþQD�� =DWR
MH�VORYDU�þUNRYDOQLND��]JUDMHQ�QD�RVQRYL�EHVHGLO��NRUSXVD�
RELþDMQR�EROMãL�RG�WLVWHJD��NL�MH�]JUDMHQ�QD�RVQRYL�QHNHJD
�NQMLåQHJD��VORYDUMD�



3ROHJ� L]ELUH� EHVHG� MH� ]HOR� SRPHPEQD� WXGL� QMLKRYD
SUDYLOQRVW�� 7R� VLFHU� ODKNR� GRVHåHPR� QD� YHþ� QDþLQRY�
YHQGDU� MH� QDM]DQHVOMLYHMãH� NDU� URþQR� SUHYHUMDQMH� EHVHG�
.HU� MH� WDNR� SUHYHUMDQMH� ]HOR� SRþDVQR�� VPR� VL� L]GHODOL
SRVHEHQ� YQRVQL� SURJUDP�� NL� WR� GHOR� YVHHQR� QHNROLNR
SRKLWUL�
=D� NYDOLWHWR� þUNRYDOQLND� MH� WRUHM� ]HOR� SRPHPEHQ
SRVWRSHN�YQDãDQMD�QRYLK�EHVHG�� NL� VPR�JD� UD]GHOLOL� Y� WUL
RVQRYQH�ID]H�
�� =ELUDQMH�QRYLK�EHVHG��YHþLQRPD� L]�EHVHGLO� �NRUSXV��

L]� NDWHULK� GRELPR� DEHFHGQR� LQ� IUHNYHQþQR� XUHMHQ
VSLVHN� �QH]QDQLK�� EHVHGQLK� REOLN� R]�� EHVHG�� 7D
VSLVHN� WUHQXWQR� YVHEXMH� YHþ� NRW� �������� RVQRYQLK
EHVHG� R]�� SUHNR� ���������� EHVHGQLK� REOLN�� PRåQLK
NDQGLGDWRY�]D�YQRV�Y�VORYDU�þUNRYDOQLND�

�� ,]ERU�QDMSRJRVWHMãLK�EHVHG�L]�VSLVND�QH]QDQLK�EHVHG�
NL�MLK�ãH�QL�Y�VORYDUMX�

�� 3UHYHUMDQMH� EHVHG� SUHNR� 3UDYRSLVD� LQ� 6ORYDUMD
VORYHQVNHJD�NQMLåQHJD�MH]LND�WHU�YQRV�SUHNR�SRVHEHM
SULUHMHQHJD� SURJUDPD� Y� YVHK� QMHQLK� SRMDYQLK
�SUHJLEQLK�PRUIRORãNLK��REOLNDK�Y�VORYDU�

6� WDNR� ]JUDMHQLP� VORYDUMHP� VPR� GR� VHGDM� L]GHODOL� NDU
SUHFHMãQMH�ãWHYLOR�þUNRYDOQLNRY�Y� WUHK�SRMDYQLK�REOLNDK��
VDPRVWRMHQ� þUNRYDOQLN� �X%HV$QD� ]D� '26� LQ� :LQGRZV��
GRGDWQL� PRGXO� �VORYHQVNL� :RUG6WDU� �� ]D� '26�
:RUG3HUIHFW� �� LQ� �� ]D� :LQGRZV�� VORYHQVNL� :RUG� �� ]D
:LQGRZV�� LQ�YJUDMHQD�YHU]LMD� �VORYHQVNL�:RUG������ LQ��
]D�:LQGRZV��/RWXV�1RWHV���[���9�UD]YRMX�VR�ãH�YHU]LMH�]D
&RUHO�:RUG3HUIHFW���LQ�4XDUN�([SUHVV�

�� '(/,/1,.

'HOLOQLN�MH�GUXJL�MH]LNRYQL�PRGXO��NL�MH�RELþDMQR�VHVWDYQL
GHO� UD]OLþQLK� XUHMHYDOQLNRY�� *ODYQL� SUREOHP� GHOMHQMD
�]ORJRYDQMD�� VORYHQVNLK� EHVHG� VR� SUDY]DSUDY� RKODSQD
SUDYLOD� Y� SUDYRSLVX�� NL� QDþLQ� GHOMHQMD� Y� YHþLQL� SULPHURY
SUHSXãþDMR� �DNXVWLþQHPX� REþXWNX�� SRVDPH]QLND�� .HU� MH
WD� RG� þORYHND� GR� þORYHND� UD]OLþHQ�� MH� YHþ� WXGL� UD]OLþQLK
GHOMHQM� GRORþHQH� EHVHGH�� NL� SD� YVD� XVWUH]DMR� REVWRMHþLP
SUDYLORP��9VHNDNRU�PHG�6ORYHQFL�SUHYODGXMH�PQHQMH��GD
MH��SUDYLOQR��GHOMHQMH�SRWUHEQR�LQ�GD�GHOMHQMH�QD�SROMXEQR
L]EUDQHP�PHVWX�QL�Y�UHGX�
1D�RVQRYL�UD]LVNDYH��Y�NDWHUL� MH�VRGHORYDOR�YHþMH� ãWHYLOR
�MH]LNRYQR� XVSRVREOMHQLK�� SRVDPH]QLNRY�� VPR� L]GHODOL
DOJRULWHP�� NL� SROHJ� SUDYRSLVQR� SUHGSLVDQLK� SUDYLO
XSRãWHYD� WXGL� IRQHWLþQH� NULWHULMH� GHOMHQMD�� $OJRULWHP� LPD
WR�ODVWQRVW��GD�SROHJ��QDMEROMãHJD��GHOMHQMD�SUHGODJD� WXGL
�PRåQD��GHOMHQMD��NL�VR�SUDY�WDNR�SUDYLOQD�
7DN�SULPHU�MH�QSU��EHVHGD�ªQDVWDYLWL©��NL�MR�ODKNR�GHOLPR
NRW�ªQD�VWD�YL�WL©�DOL�SD�ªQDV�WD�YL�WL©��$PHELVRY�GHOLOQLN
SUHGODJD� REH� PRåQRVWL� �ªQD�V�WD�YL�WL©��� SUL� þHPHU
SUHGODJD�WXGL�EROMãR��ªQD��V�WD��YL��WL©��
6HYHGD� LPD� GHOLOQLN� WXGL� VODERVWL� LQ� QDSDNH�� NL� MLK� QD
RVQRYL� RGNULWLK� QDSDþQLK� GHOMHQM� VSURWL� SRSUDYOMDPR�
ERGLVL�Y�VDPHP�DOJRULWPX��ERGLVL�Y�GRGDWQHP�VORYDUMX��NL
JD�ODKNR�SURJUDP�XSRUDEOMD�

.HU�VWD�GHOMHQMH� LQ�]ORJRYDQMH�]HOR� WHVQR�SRYH]DQD�� VPR
DOJRULWPX� GRGDOL� ãH� RSFLMR� ]ORJRYDQMD�� 7DNR� ODKNR� LVWR
IXQNFLMR�SROHJ�XSRUDEH�Y�PRGXOX�]D�GHOMHQMH�XSRUDELPR
WXGL�Y�GUXJLK�SURJUDPLK��QSU��SUL�VLQWH]L�JRYRUD��NMHU�MH�RG
ãWHYLOD� ]ORJRY� RGYLVQD� WXGL� KLWURVW� L]JRYRUMDYH� GRORþHQH
EHVHGH�
'HOLOQLN� GHOXMH� NRW� YJUDMHQL� PRGXO� Y� VORYHQVNHP
0LFURVRIW� :RUG� ��� �� LQ� �� ]D� :LQGRZV�� Y� SULSUDYL� R]�
UD]YRMX�SD�MH�ãH�GRGDWQL�PRGXO�]D�&RUHO�:RUG3HUIHFW�

�� %(6('1$�$1$/,=$

%HVHGQD� DQDOL]D� MH� QDPHQMHQD� PRUIRORãNL� UD]þOHPEL
EHVHG� Y� EHVHGLOX�� ,]YDMD� VH� V� SRPRþMR� VORYDUMD� LQ
SRVHEQLK� IXQNFLM�� NDWHULK� JODYQD� QDORJD� MH� RGNULYDQMH
QHNDWHULK�VORYQLþQLK�QDSDN�Y�EHVHGLOX�
3URJUDPVNL�GHO�YVHEXMH�QDVOHGQMH�JODYQH�PRGXOH�

�� /HPDWL]DWRU� �� SRGIXQNFLMD� PRUIRORãNHJD
DQDOL]DWRUMD�� NL� SRLãþH� L]� SROMXEQH� EHVHGQH� REOLNH
QMHQR�RVQRYQR�EHVHGR�

SLãHPR���!�SLVDWL
GUHYHVRPD���!�GUHYR
OHSL���!�OHS��OHSLWL

�� 0RUIRORãNL� DQDOL]DWRU� �� PRGXO�� NL� DQDOL]LUD
SROMXEQR� EHVHGQR� REOLNR� LQ� YUQH� QMHQH� RVQRYQH
PRUIRORãNH�LQIRUPDFLMH�
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�� *HQHUDWRU� SUHJLEQLK� EHVHGQLK� REOLN� �VNODQMDQMH�
VSUHJDQMH�� ��PRGXO�� NL� ]D� GRORþHQR� RVQRYQR� EHVHGR
JHQHULUD�YVH�QMHQH�EHVHGQH�REOLNH�
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�� 6NODGHQMVNL� DQDOL]DWRU� �� PRGXO�� NL� QD� RVQRYL
GRORþHQLK� SUDYLO� XJRWDYOMD� VNODGQRVW� EHVHG� LQ� V� WHP
GRORþHQH�QDSDNH�Y�VWDYNX�

7R�MH�åLYOMHQVNL N �FLOM�1RYDN�-DQH]D O �)QP�R�SHT"S9U4R�SWV-X D X�Y�S�PZR4	�['������-#�� '$� �3���F�3�!"�JZP
\�]GT/SHY_^�SWV-X D X�Y�S�P =`R�SHT"S9U4X�R CHaGD/b R*\ a X�YW\�cdX>�9T a \�\�cdX�e�@

6 N �QMLP�JUHP�Y�NDPQLN O �LQ�Y f �.UYDYHF�)QP
\�]GT/SHY_^�SWV-X D X�Y�S�P =`R�SHT"S9U4R�S>ghV-^�\�e�SWT a X�Y_^Fgji*Sj@JZP
\�]GT/SHY_^�SWV-X D X�Y�S�P =`ckSH^[Sl]�S9U4X b R*\�m�Sj@:nP
\�]GT/SHY_^�SoV-X D X�Y�S�Pp=jR�SHT/S9U4X�RqT a X�Y_^
grisT a \t^�S D/b R_X�c\�c%X�RHur@

7R�VH�MH�]JRGLOL N �QD�YHOLNHPX O �YUWX f �)QP
\�]GT/SHY_^�SWV-X D X�Y�S�P =`R_X�u�E�X�crSHR�E/X<ir^��GV�\ b \v�-gQT��-Y_X�^��w@JZP
\�]GT/SHY_^�SWV-X D X�Y�S�P =`R_X�u�E�X�crSHR�E/X D T a X�Y_^
gri_ghc6@:1P
\�]GT/SHY_^�SWV-X D X�Y�S�P =`R_X�u�E�X�crSHR�E/X�T a \�Yj�4� D SHc1�w@

1L�RELVNDO�RGGHONH N �;9; O ��;99 f �LLQ x �;,9�)QP
\�]GT/SHY_^�SWV-X D X�Y�S�P =*]$SHR*\�e�SHR�E�X D1b gry�\�^"R*\�e�ghc1@JZP�R_X$]-R�SHR�SWV-X D X�Y�S�P:1P�R_X$]-R�SHR�SWV-X D X�Y�S�P( P�R_X$]-R�SHR�SWV-X D X�Y�S�P

'DO�JD�MH�0LFNL�1RYDNX N �)QP
\�]GT/SHY_^�SWV-X D X�Y�S�P =`R_X�u�E�X�crSHR�E/X;\�cdX9�wT a \�\�c%X�e9@

3R�YUVWL�SRSUDYLWH�YVH�NDU�åHOLWH N �)QP
\�]GT/SHY_^�SWV-X D X�Y�S�P = CzD/b S C e�u C X a E�X b R4g{ckSHR�E�e�S C X�E
\�m�Sj@

6ORYDUVNL�GHO�YVHEXMH�SUHNR��������PRUIRORãNR�RSLVDQLK
RVQRYQLK� EHVHG�� L]� NDWHULK� ODKNR� XVWYDULPR� SUHNR
����������UD]OLþQLK�SRPHQVNLK�REOLN��9VHELQD�RSLVD�QHNH
EHVHGH�MH�RGYLVQD�RG�EHVHGQH�YUVWH��6ORYDU�UD]OLNXMH�PHG
GYDQDMVWLPL� EHVHGQLPL� YUVWDPL�� VDPRVWDOQLNL�� YH]QLNL�
PHGPHWL�� JODJROL�� þOHQNL�� NUDMãDYH�� SULGHYQLNL�� SUHGORJL�
ãWHYQLNL��ODVWQD�LPHQD��SULVORYL�LQ�]DLPNL�
7DNR�NRW�SUL�þUNRYDOQLNX��MH�WXGL�WXNDM�SRPHPEQR�ãWHYLOR
EHVHG�� NL� MLK� VORYDU� YVHEXMH�� QMLKRY� L]ERU� LQ� SUDYLOQRVW�
7XGL� WXNDM� MH� ]DWR� ]HOR� SRPHPEHQ� SRVWRSHN� JUDGQMH
VORYDUMD��NL�LPD�QDVOHGQMH�ID]H�
�� =ELUDQMH�QRYLK�EHVHG��YHþLQRPD� L]�EHVHGLO� �NRUSXV��

L]� NDWHULK� GRELPR� DEHFHGQR� LQ� IUHNYHQþQR� XUHMHQ
VSLVHN��QH]QDQLK��EHVHG��7D�VSLVHN� WUHQXWQR�YVHEXMH

YHþ�NRW���������RVQRYQLK�EHVHG��PRåQLK�NDQGLGDWRY
]D�YQRV�Y�VORYDU�

�� ,]ERU�QDMSRJRVWHMãLK�EHVHG�L]�VSLVND�QH]QDQLK�EHVHG�
NL�MLK�ãH�QL�Y�VORYDUMX�

�� 3UHYHUMDQMH� EHVHG� SUHNR� 3UDYRSLVD� LQ� 6ORYDUMD
VORYHQVNHJD�NQMLåQHJD�MH]LND�WHU�YQRV�SUHNR�SRVHEHM
SULUHMHQHJD�SURJUDPD�Y�VORYDU�

9VH� IXQNFLMH�� NL� MLK� EHVHGQD� DQDOL]D� RPRJRþD�� VPR
]GUXåLOL� Y� SURJUDPX� %HV$QD� >�@�� NL� SD� MH� ãH� YHGQR
GRVWRSHQ� OH� Y� '26� RNROMX�� 5D]YRM� :LQGRZV� YHU]LMH� VH
åDO� ]DUDGL� UD]OLþQLK� UD]ORJRY� ãH� QL� NRQþDO�� VPR� SD� åH
SUHFHM�GDOHþ�
3RVDPLþQH�PRGXOH�EHVHGQH�DQDOL]H�V�SULGRP�XSRUDEOMDPR
WXGL�SUL� UD]YRMX�GUXJLK�SURJUDPRY�V�SRGURþMD� MH]LNRYQLK
WHKQRORJLM�� NRW� VWD� QSU�� SURJUDP� ]D� VWURMQR� �SRGSUWR�
SUHYDMDQMH�LQ�VLQWH]D�JRYRUD�
0RåQRVWL� EHVHGQH� DQDOL]H� VR� RPHMHQH�� ]DWR� VH� ORWHYDPR
WXGL�SUDYH�VWDYþQH�DQDOL]H��NL�SROHJ�PRUIRORãNLK�SRGDWNRY
SUL� EHVHGDK� Y� VORYDUMX� ]DKWHYDMR� ãH� GRGDWQH� VLQWDNWLþQH
LQIRUPDFLMH�� .HU� MH� RVQRYD� ]D� SROQMHQMH� VORYDUMD� V� WHPL
LQIRUPDFLMDPL� ]DGRVWL� YHOLND� NROLþLQD� SUDYLOQLK� VWDYNRY
�SRYHGL���MH�SUYL�SRJRM�]D�XVSHãHQ�UD]YRM�VWDYþQH�DQDOL]H
WXGL�XVWUH]HQ�NRUSXV��]DWR�VPR�VH�WHJD�GHOD�ORWLOL�QDMSUHM�

�� 7(=$9(5

7H]DYHU� �WH]DYUXV�� MH� VORYDU� ]� RVQRYQLPL� EHVHGDPL� LQ
QMLKRYLPL�PHGVHERMQLPL�SRPHQVNLPL� SRYH]DYDPL�� 3ROHJ
VRSRPHQN��VLQRQLPRY���]GUXåHQLK�Y�SRPHQVNLK�VNXSLQDK�
LQ� SURWLSRPHQN� �DQWRQLPRY��� YVHEXMH� ãH� SRYH]DYH� QD
UHIHUHQþQH�EHVHGH�
.HU� MH� SRGMHWMH� 0LFURVRIW� Y� VYRM� XUHMHYDOQLN� :RUG� �
åHOHOR� YJUDGLWL� VORYHQVNL� WH]DYHU�� NL� SD� JD� 6ORYHQFL� åDO
QLPDPR�QLWL�Y�NQMLåQL�REOLNL��VPR�VH�ORWLOL�WXGL�WHJD�RUHKD�
9� ]HOR� NUDWNHP� þDVX� VPR� PRUDOL� ]� ]HOR� RPHMHQLPL
VUHGVWYL�QDUHGLWL�QHNDM��NDU�EL�ELOR�YVDM�Y�JUREHP�SRGREQR
SUDYHPX� WH]DYUX�� .RW� RVQRYR� VPR� Y]HOL� VORYDU
VLQRQLPRY��NL�MH�YJUDMHQ�Y�SURJUDPX�%HV$QD��9�GYHK����
PHVHFLK� VPR� SROHJ� SURJUDPVNHJD� GHOD� L]GHODOL� RVQRYQR
YHU]LMR� WH]DYUD� ]� RNURJ� ������� PHG� VHERM� SRYH]DQLPL
EHVHGDPL�� 6HYHGD� ER� SRWUHEQHJD� ãH� YHOLNR� GHOD� V
þLãþHQMHP�REVWRMHþH�ED]H� LQ�GRGDMDQMHP�QRYLK�EHVHG�� NL
MLK�WUHQXWQR�QL�Y�VORYDUMX�
3ULPHU�]DSLVD�QHNDWHULK�JHVHO�
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.HU�REVWRMHþD�VWUXNWXUD�WH]DYUD�Y�:RUGX�QL�SULPHUOMLYD�V
ªSUDYLPL©� WH]DYUL� Y� GUXJLK� MH]LNLK�� VPR� VH� ORWLOL� UD]YRMD
QRYHJD� WH]DYUD� QD� SRYVHP� QRYLK� WHPHOMLK�� .RW� RVQRYR
VPR�Y]HOL�VWDQGDUG�,62�������7H]DYHU�SR�WHM�VSHFLILNDFLML
QSU��XSRUDEOMDMR�SURJUDPL�]D�LVNDQMH�SR�EHVHGLOQLK�ED]DK
SRGMHWMD�2UDFOH��=D�JUDGQMR� WH]DYUD� VPR� UD]YLOL� SRVHEHQ
SURJUDP�� NL� RPRJRþD� GRGDMDQMH� EHVHG�� NRQWUROR� QDG� åH
GRGDQLPL� SRYH]DYDPL�� GRGDMDQMH� QRYLK� SRYH]DY� WHU
EULVDQMH� REVWRMHþLK�� 'RGDOL� VPR� WXGL� UHODFLMR�� NL� MH
VWDQGDUG�,62������QH�YVHEXMH��Y�VORYHQãþLQL�SD�MH�QHNDNR
SRWUHEQD��7R�MH�SRYH]DYD�PHG�VSRORPD��7DNR�ODKNR�QSU�
GRGDWQR�RSLãHPR�SRYH]DYR�PHG� �EHVHGDPD�ªQDWDNDU©� LQ
ªQDWDNDULFD©�� NL� VLFHU� QH� EL� ELOD� PRåQD�� 5D]YRM� QRYHJD
WH]DYUD� MH� ãH� EROM� QD� ]DþHWNX�� 3UHGYLGHYDPR�� GD� ER� RE
VHGDQML� KLWURVWL� JUDGQMH� NRQþDQ� Y� QHNDM� OHWLK�� 7D� þDV� EL
VHYHGD� ODKNR� WXGL�XVWUH]QR� VNUDMãDOL�� þH�EL�ELOR�Y� QMHJRY
UD]YRM�YNOMXþHQR�YHþMH�ãWHYLOR�OMXGL��NDU�SD�MH�RGYLVQR�WXGL
RG�LQWHUHVD�]XQDQMLK�SDUWQHUMHY�
3ULPHU�]DSLVD�QHNDWHULK�JHVHO�
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.RUSXV� MH� ]ELUND� EHVHGLO�� NL� VR� RVQRYD� ]D� UD]OLþQH
MH]LNRYQH�REGHODYH��=D�SRWUHEH�ODVWQHJD�UD]YRMD�EHVHGQH
LQ�VWDYþQH�DQDOL]H�VPR�SUHG�OHWL�UD]YLOL�VLVWHP�$%,6��NL�MH
VNUEHO�]D�YQRV�LQ�KUDQMHQMH�EHVHGLO�WHU�QMLKRYR�DYWRPDWVNR
REGHODYR�� 7DNR� ]EUDQL� NRUSXV� MH� YVHERYDO� SUHNR� ��
PLOLMRQRY� REGHODQLK� EHVHG�� 3UL� YVHP� WHP� SD� QL� ELO
QDMYHþML� SUREOHP� WHKQLþQD� L]YHGED�� DPSDN� SUHGYVHP
]DJRWDYOMDQMH�]DGRVWQH�NROLþLQH�PDWHULDOD��NL�MH�PRUDO�ELWL
XUHMHQ� WXGL� V� SUDYQHJD� YLGLND� �XUHMHQR� YDUVWYR� DYWRUVNLK

SUDYLF��� =EUDQD� EHVHGLOD� VR� QDP� VOXåLOD� SUHGYVHP� SUL
QDGDOMQMHP� UD]YRMX� EHVHGQH� DQDOL]H�� ãH� SRVHEHM� SD� SUL
UD]YRMX�VWDYþQH�DQDOL]H��NL�MH�QDGJUDGQMD�EHVHGQH�DQDOL]H
LQ� NL� åH� XSRãWHYD� QHNDWHUH� VLQWDNWLþQH� � YLGLNH� FHORWQHJD
VWDYND�R]��SRYHGL�
0HGWHP� VR� WXGL� GUXJL�� NL� VH� XNYDUMDMR� ]� MH]LNRYQLPL
WHKQRORJLMDPL� VSR]QDOL�� NDNR� NRULVWHQ� MH� ODKNR� XVWUH]QR
]JUDMHQ� NRUSXV� EHVHGLO�� ]DWR� VPR� Y� OHWX� ����� VNXSDM� ]
'=6�G��G���,-6�LQ�)LOR]RIVNR�IDNXOWHWR�SULþHOL�V�SURMHNWRP
),'$� >�@�� NDWHUHJD� FLOM� MH� ]JUDGLWL� UHIHUHQþQL� NRUSXV
VORYHQVNHJD� MH]LND�� 6� VNXSQLPL� PRþPL� JUDGLPR� GRVOHM
QDMYHþMR� ]ELUNR� VORYHQVNLK� EHVHGLO�� SUL� þHPHU� VRGHOXMH
WXGL� YHOLNR� ãWHYLOR� GUXJLK� ]DORåE� LQ� ]DORåQLãNLK� KLã�
XVWDQRY� LQ� SRGMHWLM� WHU� GUXJLK�� NL� SULVSHYDMR� VYRMD
�REMDYOMHQD��EHVHGLOD�
.RUSXV� ),'$� MH� ]JUDMHQ� WDNR�� GD� XSRãWHYD� PHGQDURGQD
SULSRURþLOD� ]D� ]DSLV� EHVHGLO� �VWDQGDUG� 6*0/� >��� �@�
SULSRURþLOD�7(,�>�@����SURJUDPVNL�GHO�SD�WHPHOML�QD�RNROMX
:LQGRZV�� NL� MH� SUL� QDV� WUHQXWQR� QDMEROM� UD]ãLUMHQ
RSHUDFLMVNL�VLVWHP��=D�]GDM�MH�WR�SUHGYVHP�LQWHUQL�SURMHNW
ãWLULK� SDUWQHUMHY�� NL� ER� YHUMHWQR� NDVQHMH� GRVWRSHQ� WXGL
ãLUãHPX� NURJX� ]DLQWHUHVLUDQLK� XSRUDEQLNRY�� SUHGYVHP
SUHNR�,QWHUQHWD�
6RGHORYDOL�VPR�WXGL�SUL�JUDGQML�YHþMH]LNRYQHJD�NRUSXVD�Y
RNYLUX� &RSHUQLFXV� SURMHNWD� 08/7(;7�($67� >�@�� NL
QDP� ER� VOXåLO� SUHGYVHP� SUL� UD]YRMX� VLVWHPD� ]D� VWURMQR
�SRGSUWR��SUHYDMDQMH�

�� (/(.75216.,�6/29$5-,

7UHQXWQR� QDMDNWXDOQHMãH� SRGURþMH� QDãHJD� GHORYDQMD� VR
HOHNWURQVNL� VORYDUML�� 6NXSDM� ]� ]DORåER� '=6� G�G��
=DORåQLãWYR� OLWHUDWXUH�� VPR� L]GHODOL� �� HOHNWURQVNLK
VORYDUMHY� Y� IRUPDWX� $63�� NL� VR� Y� SUHMãQMLK� OHWLK� L]ãOL� QD
GLVNHWDK��3URJUDP�$63��V�NDWHULP�ODKNR�XSRUDEOMDPR�YVH
VORYDUMH��MH�ELO�UD]YLW�]D�RNROML�'26�LQ�:LQGRZV�
.HU� VR� VH� Y� WHP� þDVX� SUHFHM� XYHOMDYLOL� ���ELWQL� VLVWHPL
:LQGRZV�� SUDY� WDNR� SD� VH� MH� &'�520� PHGLM� GRGREUD
XYHOMDYLO�� QDGDOMXMHPR� ]� UD]YRMHP� ���ELWQH� UD]OLþLFH
SURJUDPD� $63�� NL� VSUHPOMD� QRYH� YHU]LMH� VORYDUMHY�
GRVWRSQH�QD�SORãþDK�&'�520��3UYL� WDN�VORYDU� MH�6ORYDU
VORYHQVNHJD� NQMLåQHJD� MH]LND� ]� 2G]DGQMLP� VORYDUMHP
VORYHQVNHJD� MH]LND� LQ� %HVHGLãþHP� VORYHQVNHJD� MH]LND� ]
REOLNRVORYQLPL�SRGDWNL��6$=8�LQ�=5&�6$=8��,QãWLWXW�]D
VORYHQVNL� MH]LN� )UDQD� 5DPRYãD�� '=6� G�� G��� =DORåQLãWYR
OLWHUDWXUH��$PHELV�G��R��R����Y�SULSUDYL�SD�MH�L]GHODYD�YVHK
VWDULK� ���ELWQLK� VORYDUMHY� Y� QRYL� ���ELWQL� UD]OLþLFL�� SUDY
WDNR�SD�WXGL�L]GHODYD�QRYLK�VORYDUMHY��NL�MLK�GR�VHGDM�ãH�QL
ELOR��7XGL�QRYL� VLVWHP� $63��� MH� UD]YLW� WDNR�� GD� ODKNR� ]
HQLP�SURJUDPRP�XSRUDEOMDPR�YHþ�VORYDUMHY��SUL�þHPHU�MH
RPRJRþHQD�KNUDWQRVW�XSRUDEH��WHU�YHþMD�SRYH]OMLYRVW�PHG
UD]OLþQLPL�VORYDUML�QD�HQL�VWUDQL��WHU�SURJUDPRP�$63���LQ
GUXJLPL� SURJUDPL� �QSU�� XUHMHYDOQLNL� EHVHGLO�� QD� GUXJL�
'RGDQH� VR� WXGL� QHNDWHUH� QRYH� IXQNFLMH�� NL� SUHGYVHP
MH]LNRVORYFHP� RPRJRþDMR� SUHFHM� QDSUHGQHMãR� XSRUDER
VORYDUMHY� �NRQNRUGDQFH�� ]DKWHYQR� LVNDQMH�� LVNDQMH� SR
IUD]DK�����
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=� YNOMXþHYDQMHP� 6ORYHQLMH� Y� (YURSVNR� VNXSQRVW� MH� WXGL
YHGQR�YHþMD�SRWUHED�SR�SUDYHP�ªSUHYDMDOQLNX©��NL�QDM�EL
RPRJRþDO� ãH� KLWUHMãH� GHOR� R]�� SRPRþ� SUL� SUHYDMDQMX
EHVHGLO� Y� WXMH� MH]LNH� LQ� REUDWQR�� .HU� SR� HQL� VWUDQL
REYODGXMHPR� WHKQRORJLMR� NODVLþQLK� UDþXQDOQLãNLK
VORYDUMHY�� SR� GUXJL� VWUDQL� SD� PHKDQL]PH� EHVHGQH� R]�
VWDYþQH� DQDOL]H�� VPR� VH� ORWLOL� WXGL� JUDGQMH� VLVWHPD� ]D
VWURMQR��SRGSUWR��SUHYDMDQMH��.HU�MH�UD]YRM�WDNHJD�VLVWHPD
L]UHGQR�]DKWHYHQ��VPR�VH�SUREOHPD�ORWLOL�Y�YHþ�VWRSQMDK�
3UYD� YHU]LMD� SUHYDMDOQLND� 3UHVLV� SUHYDMD� L]� DQJOHãþLQH� Y
VORYHQãþLQR�� 3UHYDMDOQR� MHGUR� SURJUDPD� MH� ORþHQR� RG
XSRUDEQLãNHJD� YPHVQLND�� 9� QDþUWX� VWD� YPHVQLND� ]D
,QWHUQHW�LQ�:RUG��NL�SD�MX�]D�]GDM�SXãþDPR�RE�VWUDQL��VDM
MH�ãH�SUHFHM�GHOD�V�VDPLP�MHGURP�SURJUDPD��7R�Y�SUYL�ID]L
WHPHOML�QD� HQRVWDYQL�PHQMDYL�EHVHG� L]YRUQHJD�EHVHGLOD� ]
XVWUH]QLPL�EHVHGDPL�L]�YJUDMHQHJD�VSORãQHJD�VORYDUMD��SUL
þHPHU� VH� XSRãWHYDMR� OH� RVQRYQH� VORYQLþQH� SRVHEQRVWL
L]YRUQHJD� LQ�FLOMQHJD� MH]LND��8SRãWHYDMR�VH� WXGL�Y� VORYDU
YJUDMHQH�IUD]H��NDU�L]EROMãD�NYDOLWHWR�SUHYRGD��7DN�SUHYRG
MH� VLFHU� ãH� YHGQR� EROM� SRGREHQ� ªLQGLMDQãþLQL©�� YHQGDU
QHNRPX�� NL� L]YRUQHJD� MH]LND� QLWL� PDOR� QH� UD]XPH�
SRVUHGXMH� YVDM� WROLNR� LQIRUPDFLM�� GD� ODKNR� RFHQL�� R� þHP
EHVHGLOR�SUDY]DSUDY�JRYRUL�LQ�DOL�JD�MH�SRWUHEQR�SUDYLOQR
SUHYHVWL��äH�WDN�VLVWHP��NL�JD�LPD�YHþLQD�RVWDOLK�HYURSVNLK
MH]LNRY�� MH� ODKNR�NRULVWQR�RURGMH��NL�QDP�SULKUDQL�YHOLNR
þDVD�LQ�WUXGD�
1DVOHGQML� NRUDNL� ]D� QDGJUDGQMR� SURJUDPD� 3UHVLV� ERGR� Y
YHGQR� YHþML� PHUL� XSRãWHYDOL� VORYQLþQR� ]JUDGER� REHK
MH]LNRY�� +NUDWL� ERPR� GRGDMDOL� QRYH� SDUH� L]YRUQHJD� LQ
FLOMQHJD� MH]LND� �VOR�DQJ�� QHP�VOR�� VOR�QHP�� WHU� SR
PRåQRVWL�GRGDWQH�WHUPLQRORãNH�VORYDUMH�R]��ILOWUH�
6HYHGD� VH� MH� åH� WDNRM� QD� ]DþHWNX� SRVWDYLOD� GLOHPD�� DOL
UD]YLMDWL�ODVWHQ�VLVWHP��DOL�SD�QDYH]DWL�VWLNH�]�XVWUH]QR�WXMR
SURJUDPVNR� KLãR�� NL� åH� L]GHOXMH� SRGREQH� SURJUDPH�� WHU
VNXSDM�]�QMR�UD]YLWL�VORYHQVNL�PRGXO��2EH�PRåQRVWL�LPDWD
VYRMH� GREUH� LQ� VODEH� VWUDQL�� 2GORþLOL� VPR� VH� ]D� UD]YRM
ODVWQHJD� SURJUDPD�� SUL� þHPHU� ERPR� SULGRELOL� SRWUHEQR

VSHFLILþQR� ]QDQMH�� NL� QDP� ER� NDVQHMH� ODKNR� NRULVWLOR� SUL
PRUHELWQHP�VRGHORYDQMX�]�GUXJLPL�
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7XGL� ]YRþQD� REGHODYD� MH]LND� MH� HQR� L]PHG� SRGURþLM�� NL
VPR� VH� JD� ORWLOL�� .HU� VH� MH� Y� þDVX� QDãH� RGORþLWYH� ]
UD]SR]QDYR� JRYRUD� XNYDUMDOR� åH� YHþ� VNXSLQ�� VPR� VH
RGORþLOL�]D�VLQWH]R�JRYRUD��NL�MH�ELOD�RGULQMHQD�QD�VWUDQVNL
WLU�� 9� SRO� OHWD� VPR� L]GHODOL� VLVWHP�� NL� VPR� JD� WXGL
QHNDMNUDW� SUHGVWDYLOL�� YHQGDU� QDV� MH� SUHYHOLND� NROLþLQD
UD]YRMQHJD� GHOD� �WXGL� QD� GUXJLK� SRGURþMLK�� LQ� SULWLVN� SR
SUHåLYHWMX� SULVLOLO�� GD� VPR� VH� ]D� QHNDM� þDVD� RGUHNOL� WDNR
LQWHQ]LYQHPX� UD]YRMX� LQ� VH� SRVYHWLOL� SRYVHP
NRPHUFLDOQLP� SRWUHEDP� WUJD�� 7DNR� VH� MH� UD]YRM� QD� WHP
SRGURþMX� VNRUDM� ]D� GYH� OHWL� SRYVHP� XVWDYLO�� âHOH� Y
]DGQMHP� þDVX� VSHW� SRYHþXMHPR� ãWHYLOR� XU�� QDPHQMHQR
UD]YRMX� VLQWH]H� JRYRUD�� 6WDUL� VLVWHP�� NL� MH� GHORYDO� ãH� Y
RNROMX� '26� VPR� SUHQHVOL� Y� RNROMH� :LQGRZV�� SUL� þHPHU
VPR� ]DJRWRYLOL� GHORYDQMH� Y� UHDOQHP� þDVX� ]� RVPLPL
JODVRYL� KNUDWL�� SUL� WHP� SD� RKUDQLOL� YVH� RVWDOH� SUHGQRVWL
VWDUHJD� VLVWHPD� �QDVWDYOMLYRVW� YLãLQH�� KLWURVWL� LQ� EDUYH
JRYRUD��GRGDWQL�L]KRGQL�ILOWUL��

��� =$./-8ý(.

*OHGH� QD� VWDQMH� L]SUHG� GHVHWLK� OHW� VH� MH� Y� WHP� þDVX
PDUVLNDM� VSUHPHQLOR�� .OMXE� WHPX�� GD� ]DUDGL� REMHNWLYQLK
UD]ORJRY�QLVPR�XVSHOL�QDUHGLWL�YVHJD��NDU�VPR�åHOHOL��SD�MH
PDUVLNDM� åH� QDUHMHQHJD�� 3ROHJ� RVQRYQLK� MH]LNRYQLK
PRGXORY�� NL� VR� SRVWDOL� åH� QDãD� YVDNGDQMRVW�� VH� MH� SUHFHM
SUHPDNQLOR�WXGL�QD�EROM�]DKWHYQLK�SRGURþMLK�
3RVHEHM� RþLWHQ� MH� QDSUHGHN� QD� SRGURþMX� VRGHORYDQMD� ]
RVWDOLPL� VNXSLQDPL� Y� 6ORYHQLML�� NL� VH� XNYDUMDMR� ]
MH]LNRYQLPL� WHKQRORJLMDPL��âH�SUHG�QHNDM� OHWL� VR�QDP�RE
åHOML� SR� VRGHORYDQMX� YVL�� UD]HQ� UHGNLK� L]MHP�� REUDþDOL
KUEHW��'DQHV�VRGHOXMHPR�åH�Y�NDU�QHNDM�GRPDþLK�LQ�WXMLK
SURMHNWLK��NL�]GUXåXMHMR�UD]OLþQH�UD]YRMQH�VNXSLQH�
âH� YHGQR� SD� ]D� QDV� RVWDMD� RGSUW� SUREOHP�� NL� QDP
RQHPRJRþD� LQWHQ]LYQHMãH� UD]LVNRYDOQR� LQ� UD]YRMQR� GHOR�
NL� JD� GUXJH� UD]LVNRYDOQH� VNXSLQH� QD� IDNXOWHWDK� LQ
LQãWLWXWLK� QLPDMR�� .RW� NRPHUFLDOQR� SRGMHWMH� QDPUHþ
QLPDPR� UHDOQLK� PRåQRVWL� SULGRELWL� GRGDWQD� VUHGVWYD� ]D
GRPDþH�UD]LVNRYDOQH�SURMHNWH��7DNHJD�SUREOHPD�SUL�WXMLK
SURMHNWLK� QLPDPR� �QSU�� &RSHUQLFXV� 08/7(;7�($67��
7DNR� PRUDPR� SRþHWL� ãH� YUVWR� GUXJLK� VWYDUL�� V� NDWHULPL
ODKNR� ILQDQFLUDPR� UD]YRM� QD� SRGURþMX� MH]LNRYQLK
WHKQRORJLM�
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