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������ 4XDWHUQLVLHUXQJ�]X�%HQ]RWKLD]ROLXPEURPLGHQ�XQG�±FKORULGHQ� ���
������ 8PVDO]XQJ�]X�%HQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWHQ�XQG��DQWLPRQDWHQ� ���
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������ 1��S�9LQ\OEHQ]\O��EHQ]RWKLD]ROLXPEURPLG����D�� ���
������ 1�%HQ]\O���PHWKR[\EHQ]RWKLD]ROLXPEURPLG����F�� ���
������ 1��S�9LQ\OEHQ]\O����PHWKR[\EHQ]RWKLD]ROLXPEURPLG����F�� ���
������ 1�%HQ]\O���LVRSURSR[\EHQ]RWKLD]ROLXPEURPLG����G�� ���
������ 1��S�9LQ\OEHQ]\O����LVRSURSR[\EHQ]RWKLD]ROLXPEURPLG����G�� ���
������ 1�%HQ]\O���KH[\OR[\EHQ]RWKLD]ROLXPEURPLG����H�� ���
������� 1��S�9LQ\OEHQ]\O����KH[\OR[\EHQ]RWKLD]ROLXPEURPLG����H�� ����
������� 1�%HQ]\O���SKHQR[\EHQ]RWKLD]ROLXPEURPLG����L�� ����
������� 1��S�9LQ\OEHQ]\O����SKHQR[\EHQ]RWKLD]ROLXPFKORULG����L�� ����
������� 1��S�9LQ\OEHQ]\O����SKHQR[\EHQ]RWKLD]ROLXPEURPLG����L�� ����
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������� 1�'LSKHQ\OPHWK\O����S�YLQ\OEHQ]R\OR[\��EHQ]RWKLD]ROLXPEURPLG����K�� ����

���� 8PVDO]XQJHQ� ����
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������ 1��S�1LWUREHQ]\O��EHQ]RWKLD]ROLXPKH[DIOXRURDQWLPRQDW����D�� ����
������ 1��S�9LQ\OEHQ]\O��EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����D�� ����
������ 1�%HQ]\O���PHWKR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����F�� ����
������ 1��S�9LQ\OEHQ]\O����PHWKR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����F�� ����
������ 1�%HQ]\O���LVRSURSR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����G�� ����
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�$]RELV�LVREXW\URQLWULO��
DT�� � ZlVVULJ�
lT�� � lTXLYDOHQW�
D�X�� � DUELWUDU\�XQLWV�
EHU�� � EHUHFKQHW�
%+7� � %XW\OK\GUR[\WROXRO������'L�WHUW��%XW\O���PHWK\OSKHQRO��
%/� � γ�%XW\URODFWRQ�
EU�� � EUHLW�
%7� � %HQ]RWKLD]RO�
&+2� � &\FORKH[HQR[LG�
FP� � =HQWLPHWHU�
&26<� � &RUUHODWHG�6SHFWURVFRS\�
&7$%� � &HW\OWULPHWK\ODPPRQLXPEURPLG�
G� � 'XEOHWW��7DJH��'LFKWH��6FKLFKWGLFNH�
'� � 3RO\GLVSHUVLWlW�
'%3� � ����'L�WHUW�EXW\OS\ULGLQ�
'&� � '�QQVFKLFKWFKURPDWRJUDSKLH�
'&&� � 'LF\FORKH[\OFDUERGLLPLG�
'0$3� � 'LPHWK\ODPLQRS\ULGLQ�
'0)� � 1�1�'LPHWK\OIRUPDPLG�
'062� � 'LPHWK\OVXOIR[LG�
'6&� � 'LIIHUHQWLDO�6FDQQLQJ�&DORULPHWU\�
($� � (OHPHQWDUDQDO\VH�
(&&� � ����(SR[\F\FORKH[DQFDUERQVlXUH���¶��¶�HSR[\F\FORKH[\O��PHWK\OHVWHU�
((� � (VVLJVlXUHHWK\OHVWHU�
HW�DO� � HW�DOOLL�
(W2+� � (WKDQRO�
I� � XQG�IROJHQGH�6HLWH�
)'� � )LHOG�'HVRUSWLRQ�
II� � XQG�IROJHQGH�6HLWHQ�
J� � *UDPP�
JHI�� � JHIXQGHQ�
*3(� � *O\FLG\OSKHQ\OHWKHU�
K� � 6WXQGH�
+(0$� � +\GUR[\HWK\OPHWKDFU\ODW�
KHW� � KHWHURWDNWLVFK�
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+N� � +DXSWNHWWH�
+0%&� � +HWHURQXFOHDU�0XOWLSOH�%RQG�&RUUHODWLRQ�
+04&� � +HWHURQXFOHDU�0XOWLSOH�4XDQWXP�&RUUHODWLRQ�
+202� � +LJKHVW�2FFXSLHG�0ROHFXODU�2UELWDO�
+]� � +HUW]�
,5� � ,QIUDURW�
LVR� � LVRWDNWLVFK�
L��9DN�� � LP�9DNXXP�
-� � .RSSOXQJVNRQVWDQWH�
O� � /LWHU�
/LW�� � /LWHUDWXU�
/802� � /RZHVW�8QRFFXSLHG�0ROHFXODU�2UELWDO�
0� � PRODU��PHJD�
P� � 0XOWLSOHWW��PLOOL��0DVVH�
P� � PHWD�
PD[� � PD[LPDO�
PEDU� � 0LOOLEDU�
0H2+� � 0HWKDQRO�
PJ� � 0LOOLJUDPP�
0+]� � 0HJDKHUW]�
PO� � 0LOOLOLWHU�
PP� � 0LOOLPHWHU�
00$� � 0HWK\OPHWKDFU\ODW�
PPRO� � 0LOOLPRO�
0 0 � � ]DKOHQPLWWOHUHV�0ROHNXODUJHZLFKW�
06� � 0DVVHQVSHNWURPHWULH�
0 1 � � JHZLFKWVPLWWOHUHV�0ROHNXODUJHZLFKW�
P:� � 0LOOLZDWW�
1� � QRUPDO�
QP� � 1DQRPHWHU�
105� � 1XFOHDU�0DJQHWLF�5HVRQDQFH�
R� � RUWKR�
S� � SDUD�
S��D�� � SHU�DQDO\VLV�
3&+2� � 3RO\F\FORKH[HQR[LG�
3(� � 3HWUROHWKHU�
3*3(� � 3RO\JO\FLG\OSKHQ\OHWKHU�
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S+� � QHJDWLYHU�GHNDGLVFKHU�/RJDULWKPXV�GHU�:DVVHUVWRIILRQHQDNWLYLWlW�
300$� � 3RO\PHWK\OPHWKDFU\ODW�
33� � 3RO\SURS\OHQ�
SSP� � SDUWV�SHU�PLOOLRQ�
36� � 3RO\VW\URO�
37+)0$� 3RO\WHWUDK\GURIXUIXU\OPHWKDFU\ODW�
TXDQW�� � TXDQWLWDWLY�
5,� � 5HIUDNWLRQVLQGH[�
V� � 6LQJXOHWW��6HNXQGH�
6FKPS��� 6FKPHO]SXQNW�
6GS�� � 6LHGHSXQNW�
6'9� � 6W\UROGLYLQ\OEHQ]RO�
6 2�3 � � HOHNWURSKLOH�DURPDWLVFKH�6XEVWLWXWLRQ�
VHS� � 6HSWHWW�
V\Q� � V\QGLRWDNWLVFK�
W� � 7ULSOHWW��=HLW�
7� � 7HPSHUDWXU�
7 4 � � *ODV�EHUJDQJVWHPSHUDWXU�
7+)� � 7HWUDK\GURIXUDQ�
7+)0$�� 7HWUDK\GURIXUIXU\OPHWKDFU\ODW�
736� � 7KLRELV�WULSKHQ\OVXOIRQLXPKH[DIOXRURSKRVSKDW��
89� � 8OWUDYLROHWW�
9%%U� � 9LQ\OEHQ]\OEURPLG�
9%&O� � 9LQ\OEHQ]\OFKORULG�
9(� � YROO�HQWVDO]W�
9LV� � YLVLEOH�
:� � :DWW�
]� � /DGXQJV]DKO�
�
�&� � *UDG�&HOVLXV�
ÄW³� � 3VHXGRWULSOHWW�
�Z� � *HZLFKWVSUR]HQW�
�
δ� � FKHPLVFKH�9HUVFKLHEXQJ�
ε� � PRODUHU�([WLQNWLRQVNRHIIL]LHQW�
λ� � :HOOHQOlQJH�
;� � :HOOHQ]DKO
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�� (LQOHLWXQJ�� 'LH� SKRWRLQGX]LHUWH� NDWLRQLVFKH� (SR[LGSRO\�
PHULVDWLRQ�

'LH�LQGXVWULHOOH�)RUVFKXQJ�ZDU�]X�(QGH�GHU�VHFK]LJHU�XQG�$QIDQJ�GHU�VLHE]LJHU�-DKUH�YHUVWlUNW�DXI�GDV�
$XIILQGHQ�YRQ�$OWHUQDWLYHQ�]X�WUDGLWLRQHOOHQ�O|VHPLWWHOKDOWLJHQ��WKHUPLVFK�DXVKlUWHQGHQ�/DFNIRUPXOLH�
UXQJHQ� DXVJHULFKWHW 5 �� =LHO�ZDU� GLH� (QWZLFNOXQJ� HLQHV� O|VHPLWWHOIUHLHQ�9HUIDKUHQV�� GDV�ZHQQ�P|JOLFK�
DXFK� DXI� GLH� 9HUZHQGXQJ� GHU� ]XU� WKHUPLVFKHQ� +lUWXQJ� Q|WLJHQ�� JUR�HQ�� WHXUHQ� XQG� (QHUJLH� YHU�
VFKZHQGHQGHQ� +lUWH|IHQ� YHU]LFKWHQ� NRQQWH�� 'LH� 9HUZHQGXQJ� YRQ� 6XEVWDQ]HQ�� GLH� EHL� (LQZLUNXQJ�
HOHNWURPDJQHWLVFKHU� 6WUDKOXQJ� 3RO\PHULVDWLRQVUHDNWLRQHQ� DXVO|VHQ�� ELHWHW� ZHJHQ� GHU� SRWHQWLHOO� ZH�
VHQWOLFK�HLQIDFKHUHQ�XQG�|NRQRPLVFKHUHQ�$QZHQGXQJ�VXEVWDQWLHOOH�9RUWHLOH�JHJHQ�EHU�HLQHP�WKHUPL�
VFKHQ�3UR]HVV��$XI�GHP�*HELHW�GHU�SKRWRLQGX]LHUWHQ� IUHLHQ� UDGLNDOLVFKHQ�3RO\PHULVDWLRQ� IDQG� LP�HU�
ZlKQWHQ�=HLWUDXP�HLQH�UDVFKH�(QWZLFNOXQJ�VWDWW��XQG�GLHVHV�9HUIDKUHQ�ZXUGH�EHUHLWV�LQ�$SSOLNDWLRQHQ�
]XU�0HWDOO�� XQG�+RO]QDFKEHKDQGOXQJ� YHUZHQGHW��2EZRKO� DXI� HLQH� WKHUPLVFKH� $XVKlUWXQJ� YHU]LFKWHW�
ZHUGHQ� NDQQ�� VR� LVW� GRFK� LQ� GHU� 5HJHO� GHU� $XVVFKOXVV� YRQ� 6DXHUVWRII� DXV� GHP� 3URGXNWLRQVSUR]HVV�
HUIRUGHUOLFK��G�K��GLH�SKRWRFKHPLVFK�LQLWLLHUWH�IUHLH�UDGLNDOLVFKH�$XVKlUWXQJ�PXVV�DXIJUXQG�GHU�,QKLELH�
UXQJ�GXUFK�6DXHUVWRII� LQ� HLQHU� ,QHUWJDVDWPRVSKlUH�GXUFKJHI�KUW�ZHUGHQ�� /|VXQJVPLWWHOIUHLH�� SKRWR�
FKHPLVFK� UDGLNDOLVFK� DXVKlUWEDUH� /DFNIRUPXOLHUXQJHQ�� GLH� ]�%�� DXI� GHU� 89�LQGX]LHUWHQ� 9HUQHW]XQJ�
PXOWLIXQNWLRQHOOHU�$FU\ODWH�GXUFK�%HQ]RLQDON\OHWKHU�DOV� UDGLNDOLVFKH�3KRWRLQLWLDWRUHQ�EHUXKWHQ�� NDPHQ�
XQWHU�DQGHUHP�DXIJUXQG�GLHVHV�1DFKWHLOV�]XQlFKVW�QLFKW��EHU�GDV�(QWZLFNOXQJVVWDGLXP�KLQDXV 5 ��
,Q�GLHVHU�3KDVH�LQWHQVLYHU�)RUVFKXQJ�DXI�GHP�*HELHW�GHU�SKRWRFKHPLVFK�LQLWLLHUWHQ�IUHLHQ�UDGLNDOLVFKHQ�
3RO\PHULVDWLRQ� ZXUGH� GLH� �EHUUDVFKHQGH� (QWGHFNXQJ� JHPDFKW�� GDVV� 6DO]H� JHZLVVHU� SKRWRVHQVLEOHU�
RUJDQLVFKHU�9HUELQGXQJHQ�LQ�GHU�/DJH�VLQG��DXFK�NDWLRQLVFKH�3RO\PHULVDWLRQHQ�SKRWRFKHPLVFK�DXV]X�
O|VHQ��(V�ZDUHQ�GLH�0LWDUEHLWHU�HLQHV�DPHULNDQLVFKHQ�'RVHQIDEULNDQWHQ��GHU� Ä$PHULFDQ�&DQ�&RPSD�
Q\³��GLH�GLH�ZRKO�EHNDQQWH�3KRWRVHQVLWLYLWlW�YRQ�$U\OGLD]RQLXPVDO]HQ 6 �HUVWPDOLJ�]XU�SKRWRFKHPLVFKHQ�
,QLWLLHUXQJ�GHU�NDWLRQLVFKHQ�ULQJ|IIQHQGHQ�3RO\PHULVDWLRQ�HLQHV�(SR[LGHV�QXW]WHQ� 798 :+8 ; ��6FKHPD�����

$U�1 < = %) >�? $U�) %) @ 1 <
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�A�B�C�D
EGFIH�J ��K L�M N�O P�Q+R�S�O T�UWV+P�M Q+XYP�M VW�Z�R�[ R�O S�O [!O P#[�R�K X�S]\�^�K�_.P#[!O R�S�O V+`�Z�X���a�R�b�O N�a�R�M L�UWX�K�O V+P#[!O R�S�X�S�c

'LH�$U\OGLD]RQLXPVDO]H�VHOEHU�NRQQWHQ�GHQ�LQ�VLH�JHVHW]WHQ�(UZDUWXQJHQ�DOV�NDWLRQLVFKH�3KRWRLQLWLDWR�
UHQ�QLH�JHUHFKW�ZHUGHQ��,KUH�LQKlUHQWH�WKHUPLVFKH�,QVWDELOLWlW�I�KUW�]X�VFKOHFKWHU�/DJHUEHVWlQGLJNHLW�
IHUWLJHU�)RUPXOLHUXQJHQ��VR�GDVV�GLHVH�KlXILJ�DXFK�LQ�$EZHVHQKHLW�YRQ�/LFKW�VSRQWDQ�LQQHUKDOE�ZHQL�
JHU�6WXQGHQ�JHOLHUHQ��(LQ�ZHLWHUHU�1DFKWHLO� LVW� GLH� )UHLVHW]XQJ�YRQ� 6WLFNVWRII� EHL�%HVWUDKOXQJ�GLHVHU�
6DO]H��GLH�]X�'HIHNWHQ�LP�DXVJHKlUWHWHQ�)LOP�I�KUHQ�NDQQ��1LFKWVGHVWRZHQLJHU�HU|IIQHWHQ�GLH�$U\OGLD�
]RQLXPVDO]H�GLH�SRWHQWLHOOHQ�9RU]�JH�SKRWRLQLWLLHUWHU�NDWLRQLVFKHU�3RO\PHULVDWLRQHQ��ZLH�]�%��HLQH�KRKH�
HUUHLFKEDUH� ,QLWLDWRUHIIHNWLYLWlW�� GLH� ]X� VFKQHOOHU� 3RO\PHULVDWLRQ� I�KUW�� GLH� 8QHPSILQGOLFKNHLW� GLHVHV�
3RO\PHULVDWLRQVYHUIDKUHQV� JHJHQ�EHU� 6DXHUVWRII�� HLQH� PLQLPDOH� (PSILQGOLFKNHLW� JHJHQ�EHU� :DVVHU�
XQG�GLH�0|JOLFKNHLW�]XU�HIIHNWLYHQ�ULQJ|IIQHQGHQ�3RO\PHULVDWLRQ�YRQ�(SR[LGHQ�XQG�DQGHUHQ�KHWHURF\F�
OLVFKHQ�0RQRPHUHQ 5 ���
'LHV�YRU�$XJHQ��ZXUGH�LQ�GHU�)ROJH�LQWHQVLY�QDFK�DOWHUQDWLYHQ�0|JOLFKNHLWHQ�]XU�GLUHNWHQ�RGHU�LQGLUHN�
WHQ�(U]HXJXQJ�NDWLRQLVFKHU�LQLWLDWLRQVIlKLJHU�6SH]LHV�GXUFK�3KRWRO\VH�SKRWRVHQVLEOHU�RUJDQLVFKHU�9HU�
ELQGXQJHQ�JHVXFKW��(V�VWHOOWH�VLFK�KHUDXV��GDVV�HLQH�DQGHUH�.ODVVH�RUJDQLVFKHU�6DO]H��PLW�EHNDQQWHU�
3KRWRVHQVLWLYLWlW� DEHU� ELV� GDKLQ� XQEHNDQQWHU� 3KRWRFKHPLH d �� HIIL]LHQWH� ,QLWLDWRUHQ� SKRWRFKHPLVFKHU�
NDWLRQLVFKHU�3RO\PHULVDWLRQHQ�VLQG��'LHVH�HUVWHQ�NDWLRQLVFKHQ�3KRWRLQLWLDWRUHQ�PLW�VR�JHQDQQWHU�2QL�
XPVDO]VWUXNWXU��GLH�'LDU\OLRGRQLXPVDO]H e ��ZHLVHQ�EHUHLWV�NHLQHQ�GHU�1DFKWHLOH�GHU�$U\OGLD]RQLXPVDO]H�
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PHKU�DXI��6LH�EHVLW]HQ�JXWH�WKHUPLVFKH�6WDELOLWlW�� LQWHQVLYH�$EVRUSWLRQHQ�LP�NXU]ZHOOLJHQ�89�%HUHLFK�
XQG�HUUHLFKHQ�KRKH�4XDQWHQDXVEHXWHQ�LQ�GHU�3KRWRO\VH�XQG�SKRWRFKHPLVFKHQ�*HQHULHUXQJ�GHU�LQLWLLH�
UHQGHQ�%U¡QVWHG�6lXUH��GLH�RKQH�GLH�%LOGXQJ�JDVI|UPLJHU�6SDOWSURGXNWH�DEOlXIW��6FKHPD�����

K ν,�5�+, ,
3) f�g

5 +
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�A�B�C�D
EGFGi�J �Z�R�[ R�M L#V+X]j#R�S���O a�Z�X�S#L�M O R�N�R�S�O T�UkZ�X#b#P#\�M T�R�K R�a�Z�R�Vla�Z�P#[%m j#X�K X�O S#\ P�`�Z#[ n+c

0LW�GHU�(UVFKOLH�XQJ�GHU�'LDU\OLRGRQLXPVDO]H�DOV�SKRWRNDWLRQLVFKH� ,QLWLDWRUHQ� U�FNWH�HLQH� WHFKQLVFKH�
$QZHQGXQJ� GHV� SKRWRNDWLRQLVFKHQ� 3RO\PHULVDWLRQVSUR]HVVHV� LQ� GHQ� %HUHLFK� GHV�0|JOLFKHQ�� ,P� $Q�
VFKOXVV� DQ� GLHVH� (QWGHFNXQJ�ZXUGH� GDKHU� HLQH� HQRUPH�$Q]DKO� DQGHUHU� 3KRWRLQLWLDWRUHQ� YRP�7\SXV�
GHU�2QLXPVDO]H�HQWZLFNHOW o 8 p'8 5!q 8 5'5 8 5 698 5 7 ��$OV�EHVRQGHUV�DWWUDNWLY�HUZLHVHQ�VLFK�7ULDU\OVXOIRQLXPVDO]H 5 6 ��GLH�
HLQH�JXWH�3KRWRVHQVLWLYLWlW�XQG�DX�HUJHZ|KQOLFKH�WKHUPLVFKH�6WDELOLWlW�DXIZHLVHQ��9RP�NRPPHU]LHOOHQ�
*HVLFKWVSXQNW�ZDU�GHU�HQWVFKHLGHQGH�9RUWHLO��GDVV�HLQH�LQ�HLQHP�JUR�LQGXVWULHOOHQ�3UR]HVV�SUHLVJ�QV�
WLJ� KHUJHVWHOOWH�0LVFKXQJ�� JHQDQQW� Ä7ULDU\OVXOIRQLXPFKORULG� 6DO]H³� DOV� .RUURVLRQVLQKLELWRU� EHUHLWV� JH�
KDQGHOW�ZXUGH 5 : ��1DFK�$XVWDXVFK�GHV�&KORULGV�JHJHQ�HLQ�JHHLJQHWHV�QLFKW�QXNOHRSKLOHV�$QLRQ�HUZLHV�
VLFK�DXFK�GLHVH�0LVFKXQJ��GLH�LP�:HVHQWOLFKHQ�DXV�GHQ�EHLGHQ�LQ�$EE����GDUJHVWHOOWHQ�.RPSRQHQWHQ�
EHVWHKW 5 ; ��DOV�H[]HOOHQWHU�3KRWRLQLWLDWRU�I�U�NDWLRQLVFKH�3RO\PHULVDWLRQHQ 5 ��

6 6 6 6 6

&O r &O r

&O r
, ,, �sut
t J�H�J  �[!K�T�_+[!T�K�N�X�K�v�X�O N�X�S��
P�T�a#[�_.R�UYa�R�S�X�S#[ X�SYN�X�K�_.R�UYUWX�K QlO X�M M X�S�(,O V+`�Z�T�S�wkx���K�O P�K L�M VlT�M \ R�S�O T�UW`�Z�M R�K!O N� �P�M Q+Xly#c

+HXWH�VLQG�'LDU\OLRGRQLXPVDO]H�XQG�7ULDU\OVXOIRQLXPVDO]H��OHW]WHUH�PHLVW�DOV�0LVFKXQJ�GHU�6WUXNWXUHQ�,�
XQG�,,�LQ�3URS\OHQFDUERQDW��GLH�DP�KlXILJVWHQ�NRPPHU]LHOO�YHUZHQGHWHQ�,QLWLDWRUHQ�I�U�SKRWRNDWLRQL�
VFKH�$XVKlUWXQJHQ�LQ�GHU�)DUE���/DFN��XQG�.OHEVWRIILQGXVWULH��
1HEHQ�GHU�HUZlKQWHQ�8QHPSILQGOLFKNHLW�JHJHQ�6DXHUVWRII�EHVLW]W�GLH�SKRWRNDWLRQLVFKH�(SR[LGDXVKlU�
WXQJ� ZHLWHUH� 9RUWHLOH� JHJHQ�EHU� GHU� SKRWRLQLWLLHUWHQ� IUHLHQ� UDGLNDOLVFKHQ� $XVKlUWXQJ� YRQ� $FU\ODWHQ�
XQG�0HWKDFU\ODWHQ��$FU\ODW��XQG�0HWKDFU\ODWPRQRPHUH�HUUHLFKHQ�KRKH�$XVKlUWJHVFKZLQGLJNHLWHQ�XQG�
VLQG�HLQIDFK� ]X�PRGLIL]LHUHQGH�0RQRPHUH��G�K�� VLH�ELHWHQ�GHQ�YHUJOHLFKVZHLVH� HLQIDFKHQ�=XJDQJ� ]X�
0DWHULDOLHQ�PLW�PD�JHVFKQHLGHUWHQ�(LJHQVFKDIWHQ��0RQRPHUH�0DWHULDOLHQ� VLQG�DEHU� DXFK�YHUJOHLFKV�
ZHLVH� IO�FKWLJ�� VWHOOHQ� HLQH� QLFKW� ]X� YHUQDFKOlVVLJHQGH� *HVXQGKHLWVJHIDKU� GDU� XQG� ROLJRPHUH�
�0HWK�DFU\ODWH�EHVLW]HQ�KRKH�9LVNRVLWlWHQ 5 d'8 5�e ��'HPJHJHQ�EHU�LVW�GLH�7R[L]LWlW�NRPPHU]LHOOHU�(SR[LGH�
XQHUKHEOLFK��VLH�EHVLW]HQ�UHFKW�QLHGULJH�9LVNRVLWlWHQ�XQG�GHU�6FKUXPSI�EHL�$XVKlUWXQJ�GLHVHU�0RQR�
PHUH�LVW�LP�*HJHQVDW]�]X��0HWK�DFU\ODWHQ�QLHGULJ 5 o ��
'HU�%HUHLFK�DQ�NDWLRQLVFK�SRO\PHULVLHUEDUHQ�0RQRPHUHQ�UHLFKW�YRQ�9LQ\O��]X�ULQJ|IIQHQG�SRO\PHULVLH�
UHQGHQ�KHWHURF\FOLVFKHQ�0RQRPHUHQ��6R�JXW�ZLH�MHGHV�EHNDQQWH�NDWLRQLVFK�SRO\PHULVLHUEDUH�0RQRPH�
UH�NDQQ�XQWHU�9HUZHQGXQJ�YRQ�2QLXPVDO]LQLWLDWRUHQ�DXFK�SKRWRLQLWLLHUW�NDWLRQLVFK�SRO\PHULVLHUW�ZHU�
GHQ��$EE�������
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�sut
t J�i�J � X�O Vla�O X�M X]\�^�K�UYO [%_.P#[!O R�S�O V+`�Z�X�S��Z�R�[�R�O S�O [!O P�[ R�K X�S�a�R�M L�UWX�K�O VlO X�K�v�P�K X�(uR�S�R�UWX�K X�c

(V� EHVWHKW� QDW�UOLFK� NHLQ� SUDNWLVFKHU� *UXQG� GHQ� 9HUVXFK� ]X� XQWHUQHKPHQ�� KRFKPROHNXODUH�� OLQHDUH�
3RO\PHUH�ZLH� ]�%�� %XW\ONDXWVFKXNH� DXI� GLHVHP�:HJH�KHU]XVWHOOHQ�� 9LHOPHKU�ZDU� GDV� RIIHQVLFKWOLFKH�
(LQVDW]JHELHW�NDWLRQLVFKHU�3KRWRLQLWLDWRUHQ�YRQ�%HJLQQ�DQ�GLH�3RO\PHULVDWLRQ�PXOWLIXQNWLRQHOOHU��NDWLR�
QLVFK�SRO\PHULVLHUEDUHU�0RQRPHUH�]X�YHUQHW]WHQ�3RO\PHUHQ��%LV� ]XP�(UVFKHLQHQ�GHU�2QLXPVDO]SKR�
WRLQLWLDWRUHQ�JDE�HV�VR�JXW�ZLH�NHLQH�NRPPHU]LHOOH�1XW]XQJ�NDWLRQLVFKHU�9HUQHW]XQJVYHUIDKUHQ��GD�GLH�
.RPELQDWLRQ� HLQHV� WUDGLWLRQHOOHQ� VSRQWDQHQ� NDWLRQLVFKHQ� ,QLWLDWRUV�� W\SLVFKHUZHLVH� HLQHU� /HZLV�� RGHU�
%U¡QVWHG�6lXUH��PLW�PXOWLIXQNWLRQHOOHQ�0RQRPHUHQ� LQ�GHU�5HJHO�]X�VRIRUWLJHU�� LUUHYHUVLEOHU�*HOLHUXQJ�
I�KUW��$XIJUXQG�GLHVHV�0DQJHOV�DQ�/DWHQ]�LVW�HV�XQP|JOLFK�PLW�GLHVHQ�,QLWLDWRUHQ�IHUWLJH�� ODJHUIlKLJH�
/DFN�� RGHU� .OHEVWRIIIRUPXOLHUXQJHQ� KHU]XVWHOOHQ�� GHUHQ� $XVKlUWXQJ� GDQQ� QDFK�:XQVFK� DOOHLQ� GXUFK�
HLQH�H[WHUQH�6WLPXOLHUXQJ�ZLH�%HVWUDKOXQJ�RGHU�(UZlUPXQJ�JHWULJJHUW�ZHUGHQ�NDQQ��'LH�9HUZHQGXQJ�
YRQ�NDWLRQLVFKHQ�3KRWRLQLWLDWRUHQ�ELHWHW�GLHVH�0|JOLFKNHLW�GXUFK�GLH�NRQWUROOLHUEDUH��NRQWLQXLHUOLFKH� LQ�
VLWX�*HQHULHUXQJ�EHLVSLHOVZHLVH�HLQHU�VWDUNHQ�%U¡QVWHG�6lXUH�EHL�%HVWUDKOXQJ��GLH�]X�HLQHU�VFKQHOOHQ�
XQG�KRPRJHQHQ�$XVKlUWXQJ�GHU�)RUPXOLHUXQJ�I�KUW��
9RU�DOOHP�SKRWRFKHPLVFK�DXVJHKlUWHWH�PXOWLIXQNWLRQHOOH�(SR[LGH�ILQGHQ�DXIJUXQG�GHU�/HLVWXQJVIlKLJ�
NHLW� GHV� )HUWLJXQJVSUR]HVVHV� XQG� LKUHU� JXWHQ�0DWHULDOHLJHQVFKDIWHQ� HLQH�9LHO]DKO� NRPPHU]LHOOHU� $Q�
ZHQGXQJHQ 5 p'8 6 q 8 6 5 ��$EE����]HLJW�HLQH�$XVZDKO�W\SLVFKHU�PRQR��XQG�GLIXQNWLRQHOOHU�(SR[LGH��.DWLRQLVFK�
SRO\PHULVLHUEDUH� KHWHURF\FOLVFKH�0RQRPHUH� N|QQHQ� VWDUN� XQWHUVFKLHGOLFKH�5HDNWLYLWlWHQ� LQ� GHU� ULQJ�
|IIQHQGHQ�NDWLRQLVFKHQ�3RO\PHULVDWLRQ�DXIZHLVHQ�� VR� VLQG�EHLVSLHOVZHLVH�*O\FLG\OHWKHUPRQRPHUH�JH�
QHUHOO� UHDNWLRQVWUlJHU� DOV� (SR[\F\FORKH[DQPRQRPHUH�� 'XUFK� GLH� 9HUZHQGXQJ� VLOLFRQKDOWLJHU� 0RQR���
2OLJR��XQG�3RO\PHUH�PLW�(SR[LGHQGJUXSSHQ�N|QQHQ�GLH��EHUOHJHQHQ�0DWHULDOHLJHQVFKDIWHQ�YRQ�6LOLFR�
QHODVWRPHUHQ�PLW�GHQ�KHUYRUUDJHQGHQ�3UR]HVVSDUDPHWHUQ�I�U�(SR[LGH�NRPELQLHUW�ZHUGHQ��
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�sut
t J�¹�J (uR�S�R�º%T�S�N�N�O \�T�S�_+[!O R�S�X�M M X���a�R�b�O N�X�c

'LH�SKRWRNDWLRQLVFKH�(SR[LGDXVKlUWXQJ�HUUHLFKW�VHKU�KRKH�8PZDQGOXQJVUDWHQ� LQ�GHU�9HUQHW]XQJVUH�
DNWLRQ�EHL�QLHGULJHU�7HPSHUDWXU�RKQH�GLH�%HHLQIOXVVXQJ�EHQDFKEDUWHU�XQEHVWUDKOWHU�%HUHLFKH��6LH� LVW�
GDKHU�KHUYRUUDJHQG�JHHLJQHW�I�U�VRZRKO�+RFKJHVFKZLQGLJNHLWV��DOV�DXFK�+RFKSUl]LVLRQVDSSOLNDWLRQHQ��
'LH�+DXSWDQZHQGXQJVJHELHWH�OLHJHQ�]XU�=HLW�LP�%HUHLFK�SKRWRDXVKlUWHQGHU�%HVFKLFKWXQJHQ 6 q 8 6'698 6'798 6�:+8 6'; �
�]�%�� YRQ� /HEHQVPLWWHOGRVHQ�� �� .OHEVWRIIH 69d'8 6 e 8 6 o �� 'UXFNIDUEHQ 69p'8 7 q �� PLNURHOHNWURQLVFKHU� 3KRWRUH�
VLVWV 7 5 8 7'698 7'7 ��6WHUHROLWKRJUDSKLH 7�:+8 7';98 79d'8 7 e �XQG�+RORJUDSKLH 7 o 8 79p'8 : q 8 : 5 8 :.6 ��
0LW�GHU�(WDEOLHUXQJ�GHV�9HUIDKUHQV�DXFK� LQ�KRFKVSH]LDOLVLHUWHQ�%HUHLFKHQ�ZHUGHQ�GLH�$QIRUGHUXQJHQ�
DQ�,QLWLDWRUHQ�XQG�0RQRPHUH�HEHQIDOOV�LPPHU�VSH]LILVFKHU��$OOJHPHLQH�.ULWHULHQ�I�U�GLH�$QZHQGEDUNHLW�
HLQHV�SKRWRNDWLRQLVFKHQ� ,QLWLDWRUV� VLQG�EHLVSLHOVZHLVH�GLH�/DJHUEHVWlQGLJNHLW��G�K��HLQH�EHVWP|JOLFKH�
WKHUPLVFKH� 6WDELOLWlW� GHV� ,QLWLDWRUV� LP� JHZlKOWHQ� 0RQRPHU� E]Z�� GHU� JHZlKOWHQ� )RUPXOLHUXQJ�� GLH�
P|JOLFKVW�JHULQJH�7R[L]LWlW�GHV�,QLWLDWRUV�VHOEHU�XQG�GHU�SKRWRFKHPLVFK�JHQHULHUWHQ�6SDOWSURGXNWH��GLH�
/|VOLFKNHLW� GHV� ,QLWLDWRUV� LQ� GHU� JHZ�QVFKWHQ�0RQRPHUIRUPXOLHUXQJ� VRZLH� HLQH� H[]HOOHQWH�4XDQWHQ�
DXVEHXWH� LQ� GHU� SKRWRFKHPLVFKHQ� *HQHULHUXQJ� HLQHU� P|JOLFKVW� SRWHQWHQ� LQLWLLHUHQGHQ� NDWLRQLVFKHQ�
6SH]LHV�EHL�%HVWUDKOXQJ�GHV�,QLWLDWRUV�PLW�GHU�DXI�GLH�$SSOLNDWLRQ�RSWLPLHUWHQ�:HOOHQOlQJH���
�
���� 3KRWRLQLWLDWRUHQ�
3KRWRLQLWLDWRUHQ� VLQG� ,QLWLDWRUHQ�� GLH� GLH� UHDNWLYH� LQLWLLHUHQGH� 6SH]LHV� GXUFK� HLQH� 3KRWRO\VHUHDNWLRQ�
QDFK�GHU�$EVRUSWLRQ�YRQ�HOHNWURPDJQHWLVFKHU�6WUDKOXQJ�ELOGHQ��,P�)DOO�YRQ�3KRWRLQLWLDWRUHQ�I�U�NDWLR�
QLVFKH�3RO\PHULVDWLRQHQ�KDQGHOW�HV�VLFK�EHL�GLHVHU�DNWLYHQ�LQLWLLHUHQGHQ�6SH]LHV�XP�HLQ�.DWLRQ��G�K��HLQ�
3URWRQ�RGHU�HLQ�VWDUN�HOHNWURSKLOHV�&DUERNDWLRQ��(V�H[LVWLHUHQ�HWOLFKH�.ODVVHQ�SKRWRNDWLRQLVFKHU�,QLWLD�
WRUHQ�I�U�GLH�3RO\PHULVDWLRQ�YRQ�(SR[LGHQ��6R�ILQGHQ�VLFK�LQ�GHU�/LWHUDWXU�XQWHU�DQGHUHP�%HLVSLHOH�I�U�
$U\OGLD]RQLXPVDO]H o 8 :.798 :':+8 :.; ��'LDU\OLRGRQLXPVDO]H e 8 :+d'8 : e 8 : o 8 :+p'8 ; q � ��'LDU\OFKORURQLXPVDO]H 5+5 8 ; 5 ��'LDU\OEURPRQL�
XPVDO]H 5'5 8 ; 5 �� 7ULDU\OVXOIRQLXPVDO]H 5 6'8 5 ;98 7 5 8 : o 8 ; 5 8 ;'698 ;'798 ;�: �� 'LDON\OSKHQDF\OVXOIRQLXPVDO]H : o 8 ;';98 ;9d'8 ; e �� )HUURFHQL�
XPVDO]H ; o 8 ;9p'8 d q 8 d 5 �� 3KRVSKRQLXPVDO]H d 5 8 d+698 d+7 �� 1�$ONR[\S\ULGLQLXPVDO]H d 5 8 d9: �� 3\ULGLQLXPVDO]H d+;98 d'd �� 3\ULOLXP�
VDO]H p �XQG�7KLDS\ULOLXPVDO]H p'8 d e �$EE������
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�sut
t J�ãäJ �*L�a�O V+`�Z�X]/�X�K [!K X#[ X�K�a�Z�R�[ R�_.P�[!O R�S�O V+`�Z�X�K���S�O [!O P#[ R�K V+P�M Ql_�M P�V+V+X�S�å*��S�O R�S�S�O `�Z#[�P�v�w�X�v�O M N�X#[�c

'LH� I�U� GLH�:LUNVDPNHLW� HLQHV� SKRWRNDWLRQLVFKHQ� ,QLWLDWRUVDO]HV� NULWLVFKHQ� &KDUDNWHULVWLND� N|QQHQ� LQ�
YRQ�GHU�$UW�GHV�$QLRQV�VRZLH�GHU�$UW�GHV�.DWLRQV�DEKlQJLJH�XQWHUWHLOW�ZHUGHQ��'DV�JHZlKOWH�$QLRQ�
EHVWLPPW�GLH�1DWXU�GHV�SURSDJLHUHQGHQ�,RQHQSDDUV�LQ�GHU�NDWLRQLVFKHQ�.HWWHQZDFKVWXPVUHDNWLRQ��'LH�
ZDFKVHQGHQ� 6SH]LHV� HLQHU� NDWLRQLVFKHQ� 3RO\PHULVDWLRQ� VLQG� ZHQLJHU� VWDELO� DOV� GLH� GHU� DQLRQLVFKHQ�
3RO\PHULVDWLRQ��6LH�VLQG�HPSILQGOLFK�JHJHQ�EHU�QXNOHRSKLOHQ�9HUXQUHLQLJXQJHQ��GD�VLH�PLW�GLHVHQ�$E�
EUXFKV�� RGHU� hEHUWUDJXQJVUHDNWLRQHQ� HLQJHKHQ� N|QQHQ�� 'DV� $QLRQ� HLQHV� SRWHQWLHOOHQ� SKRWRNDWLRQL�
VFKHQ� ,QLWLDWRUVDO]HV� VROOWH� GDKHU� HLQH�P|JOLFKVW� JHULQJH� 7HQGHQ]� DXIZHLVHQ�� PLW� GHP� NDWLRQLVFKHQ�
(QGH�GHU�ZDFKVHQGHQ�3RO\PHUNHWWH�XQWHU�%LOGXQJ�HLQHU�NRYDOHQWHQ�%LQGXQJ�]X�NRPELQLHUHQ��PLW�DQ�
GHUHQ�:RUWHQ��HV�VROOWH�HLQH�P|JOLFKVW�JHULQJH�1XNOHRSKLOH�DXIZHLVHQ��GD�VRQVW�GDV�:DFKVWXP�VWDUN�
UHWDUGLHUW�ZLUG�RGHU�JDU�QLFKW�HUVW�HLQWULWW��
$OV�QLFKW�QXNOHRSKLOH�$QLRQHQ�LQ�SKRWRODWHQWHQ�NDWLRQLVFKHQ�,QLWDWRUVDO]HQ�ZHUGHQ�DP�KlXILJVWHQ�+H�
[DIOXRURDQWLPRQDW� XQG� +H[DIOXRURSKRVSKDW�� VHOWHQHU� 7HWUDIOXRURERUDW� RGHU� +H[DIOXRURDUVHQDW� YHU�
ZHQGHW��1XU� I�U� VSH]LHOOH� $QZHQGXQJHQ� ILQGHQ�DXFK� ,QLWLDWRUHQ�PLW� DQGHUHQ�*HJHQLRQHQ� LKUHQ�(LQ�
VDW]��6R�LVW�GLH�NDWLRQLVFKH�3KRWRSRO\PHULVDWLRQ�YRQ�(SR[\VLOLFRQHQ�PLW�GHQ�PHLVWHQ�2QLXPNDWDO\VDWR�
UHQ�DXIJUXQG�LKUHU�VHKU�VFKOHFKWHQ�/|VOLFKNHLW�LQ�GLHVHU�0RQRPHUNODVVH�QLFKW�]X�UHDOLVLHUHQ��6LH�JHOLQJW�
PLW�'LDON\OLRGRQLXPKH[DIOXRURDQWLPRQDWHQ�PLW�ODQJHQ�YHU]ZHLJWHQ�$ON\OJUXSSHQ d o �XQG�DXFK�PLW�'LDU\�
OLRGRQLXPVDO]HQ�PLW�7HWUDNLV�SHQWDIOXRURSKHQ\O�ERUDW�DOV�$QLRQ : e 8 d'p ��
'LH�$UW�GHV�SURSDJLHUHQGHQ� ,RQHQSDDUV��G�K��GDV�JHZlKOWH�$QLRQ��KDW�GLUHNWH�$XVZLUNXQJHQ�DXI�GLH�
.LQHWLN�GHU�NDWLRQLVFKHQ�3RO\PHULVDWLRQ�XQG�DXI�GLH�0|JOLFKNHLW�E]Z��GDV�$XVPD��DQ�.HWWHQWHUPLQLH�
UXQJ�GXUFK�$QLRQHQVSDOWUHDNWLRQHQ��ZLH�]��%��GLH�LQ�6FKHPD���GDUJHVWHOOWH��

2 %) æ2 ) �
%) ç�è �A�B�C�D
EGFé¹�J ��X�K�UYO S�O X�K�T�S�wIN�X�V�_.P#[!O R�S�O V+`�Z�X�Sê��X�[ [ X�S�X�S�N�X�VkX�O S�X�K)��a�R�b�O N�a�R�M L�UWX�K�O V+P�[!O R�SGN�T�K `�ZGN�O Xë �a�P�M [!K X�P�_+[�O R�S¿j#R�S¿��X#[!K P#\�M T�R�K R�º

v�R�K P#[�c

+DQGHOW�HV�VLFK�EHL�GHP�EHWUDFKWHWHQ�,QLWLDWRU�XP�HLQHQ�3KRWRVlXUHELOGQHU��VR�EHVWLPPW�GDV�JHZlKOWH�
$QLRQ�DX�HUGHP�GLH�6WlUNH�GHU� LQ�GHU�3KRWRO\VHUHDNWLRQ�JHELOGHWHQ�6lXUH�XQG�VRPLW� OHW]WHQGOLFK�GLH�
,QLWLDWRUHIIL]LHQ]��
'DV�.DWLRQ�LVW�GLH�OLFKWDEVRUELHUHQGH�.RPSRQHQWH�XQG�4XHOOH�GHU�3KRWRFKHPLH�GHU�2QLXPVDO]H��6RPLW�
NRQWUROOLHUW� GHVVHQ� 6WUXNWXU� GLH� /DJH� GHU� $EVRUSWLRQVEDQGHQ� LP� HOHNWURPDJQHWLVFKHQ�:HOOHQOlQJHQ�
VSHNWUXP��GHUHQ�,QWHQVLWlW�XQG�GLH�3KRWRVHQVLWLYLWlW�GHV�,QLWLDWRUVDO]HV��/HW]WHUH�EHVFKUHLEW�GDV�$XV�
PD��� ]X� GHP�GLH� $QUHJXQJ� GHV� ,QLWLDWRUV� GXUFK� /LFKWDEVRUSWLRQ� ]XU� JHZ�QVFKWHQ� 3KRWRO\VHUHDNWLRQ�
E]Z��]XU�%LOGXQJ�GHU�LQLWLLHUHQGHQ�6SH]LHV�I�KUW��G�K��GLH�4XDQWHQDXVEHXWH��'HV�ZHLWHUHQ�EHGLQJW�GLH�
$UW�GHV�.DWLRQV�GLH�3KRWRVHQVLELOLVLHUEDUNHLW��G�K��RE�GXUFK�HLQHQ�6HQVLELOLVDWRU�DXIJHQRPPHQH�6WUDK�
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OXQJVHQHUJLH�DXI�GHQ� ,QLWLDWRU��EHUWUDJEDU� LVW��XQG� OHW]WHQGOLFK�GLH� WKHUPLVFKH�6WDELOLWlW�E]Z��/DWHQ]�
GHU�,QLWLDWRUVDO]H���
(LQ�HIIL]LHQWHU�NDWLRQLVFKHU�3KRWRLQLWLDWRU�VROOWH�HLQHQ�P|JOLFKVW�KRKHQ�([WLQNWLRQVNRHIIL]LHQWHQ� LQ�GHU�
$EVRUSWLRQ�XQG�HLQH�KRKH�4XDQWHQDXVEHXWH� LQ�GHU� UHOHYDQWHQ�3KRWRUHDNWLRQ�DXIZHLVHQ��6RPLW� VROOWH�
HLQH�P|JOLFKVW�ZLUNVDPH� ,QLWLDWRUVSH]LHV�EHL�P|JOLFKVW� JHULQJHU� EHQ|WLJWHU�(LQVWUDKOXQJVLQWHQVLWlW� LQ�
P|JOLFKVW�KRKHU�$XVEHXWH�JHIRUPW�ZHUGHQ��*UXQGYRUDXVVHW]XQJ�KLHUI�U� LVW�GLH�HIIL]LHQWH�$XVQXW]XQJ�
GHU�YRQ�GHU�/LFKWTXHOOH�DQJHERWHQHQ�6WUDKOXQJ��'LHV�EHGHXWHW��GDVV�GDV�2QLXPVDO]�LQWHQVLYH�$EVRUS�
WLRQVEDQGHQ� LP�%HUHLFK� LQWHQVLWlWVVWDUNHU�(PLVVLRQHQ�GHU�/DPSH�DXIZHLVHQ�PXVV��0LWWHO��XQG�+RFK�
GUXFN�4XHFNVLOEHUGDPSIODPSHQ��GLH�LQ�GHU�5HJHO�DOV�/LFKWTXHOOHQ�YHUZHQGHW�ZHUGHQ��EHVLW]HQ�+DXSW�
HPLVVLRQHQ�EHL�����XQG�����QP��7DEHOOH��� I�KUW�GLH� ODQJZHOOLJVWHQ�$EVRUSWLRQVPD[LPD�HLQLJHU� W\SL�
VFKHU�2QLXPVDO]H�DXI��$XV�GHU�7DEHOOH�LVW�]X�HQWQHKPHQ��GDVV�GLH�VSHNWUDOH�$QWZRUW�HLQIDFKHU�2QLXP�
VDO]VWUXNWXUHQ� LQ�GLHVHP�%HUHLFK�PHLVW�XQJHQ�JHQG� LVW��(V� LVW�DXFK�HUVLFKWOLFK�� GDVV�GLH�/DJH� �λ ì�í�î ��
XQG�GLH�GXUFK�GLH�([WLQNWLRQVNRHIIL]LHQWHQ��ε ì�í�î �E]Z��ORJ�ε ì�í�î ��EHVFKULHEHQH�,QWHQVLWlW�GHU�$EVRUSWLR�
QHQ�HLQHV�SKRWRNDWLRQLVFKHQ�,QLWLDWRUV�]X�HLQHP�JHZLVVHQ�*UDG�GXUFK�GLH�(LQI�KUXQJ�YRQ�&KURPRSKR�
UHQ�XQG�EDWKRFKURP�ZLUNHQGHQ�6XEVWLWXHQWHQ�EHHLQIOXVVW�ZHUGHQ�NDQQ��
�
ï F t D
ð ð DIH�J 	�/
º ��v�V+R�K�a#[!O R�S�V+`�Z�P�K P�_+[ X�K�O V'[!O _.P]j�X�K V+`�Z�O X�N�X�S�X�K��uS�O T�UWV+P�M QlO S�O [!O P#[ R�K X�S�c

.DWLRQ� $QLRQ� O ñ�ò.ó �>QP@� H ñ�ò.ó � ô ð*EGõ�ð ö ÷ B�Eëö ÷!ø � ORJ�H ñ�ò.ó � 5HI��
ù %) :+ú � ���� ������ ����� e9q 8 el5 �

û ü¨ý¨þ%ÿ %) :+ú � ���� ������ ����� e9q 8 e�5

� $V) d'ú � ���� ������ ����� e9q 8 e�5

�� $V) d'ú � ���� ������ ����� 5 6

�����	��
 $V) d'ú � ���� ������ ����� 5 6

� �
 3) d'ú � ���� ������ ����� 5 ;

�
�

� 6E) d'ú � ���� ������ ����� d+6

� �
6E) d'ú � ���� ������ ����� e 6 �

���

�
3) d'ú � ���� ����� ����� d9:

������ 3) d'ú � ���� �� �� d9:

���
� 3) d'ú � ���� ������ ����� d9:

�
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+lXILJ�LVW�HV�VFKZLHULJ�RGHU�V\QWKHWLVFK�VHKU�DXIZlQGLJ�GLH�VSHNWUDOH�$QWZRUW�HLQHV�SKRWRNDWLRQLVFKHQ�
,QLWLDWRUV�GXUFK�6XEVWLWXWLRQ�DQ�GDV�/DPSHQVSHNWUXP�DQ]XSDVVHQ��'LH�=XJDEH�HLQHV�3KRWRVHQVLELOLVD�
WRUV�GHU�LP�JHZ�QVFKWHQ�:HOOHQOlQJHQEHUHLFK�DEVRUELHUW�LVW�GDQQ�HLQH�$OWHUQDWLYH�ZHQQ�GLH�YRP�6HQ�
VLELOLVDWRU�DEVRUELHUWH�3KRWRQHQHQHUJLH�]X�HLQHU�5HDNWLRQ�RGHU�:HFKVHOZLUNXQJ�GHV�6HQVLELOLVDWRUV�PLW�
GHP� ,QLWLDWRU� I�KUW�� GLH� OHW]WHQGOLFK�HLQH� LQLWLDWLRQVIlKLJH�6SH]LHV�JHQHULHUW�� -HGRFK� ODVVHQ� VLFK�QLFKW�
DOOH�2QLXPVDO]LQLWLDWRUHQ�JOHLFKHUPD�HQ�JXW�SKRWRVHQVLELOLVLHUHQ��VLHKH�.DSLWHO�������
'HU�0HFKDQLVPXV�GHU�3KRWRO\VH�YRQ�GHU�$EVRUSWLRQ�HLQHV�/LFKWTXDQWV�ELV�KLQ�]XU�%LOGXQJ�HLQHU�NDWLR�
QLVFKHQ�LQLWLDWLRQVIlKLJHQ�6SH]LHV�LVW�I�U�GLH�PHLVWHQ�SKRWRNDWLRQLVFKHQ�,QLWLDWRUNODVVHQ�VHKU�NRPSOH[�
XQG�I�U�HLQLJH�QLFKW�]ZHLIHOVIUHL�JHNOlUW��VR�GDVV�LQ�GHU�/LWHUDWXU�QDFK�ZLH�YRU�YHUVFKLHGHQH�0HFKDQLV�
PHQ�HU|UWHUW�ZHUGHQ 5 p ���
)HUURFHQLXPVDO]H�XQWHUVFKHLGHQ�VLFK� LQ� LKUHP�:LUNXQJVPHFKDQLVPXV�JUXQGVlW]OLFK�YRQ�GHQ�DQGH�
UHQ� LQ�$EE����DXIJHI�KUWHQ�,QLWLDWRUHQ�I�U�SKRWRNDWLRQLVFKH�3RO\PHULVDWLRQHQ��'LHVH�6DO]H�JHQHULHUHQ�
GXUFK�%HVWUDKOXQJ�HLQH�DQJHUHJWH�6SH]LHV�� GLH�XQWHU�9HUOXVW� GHV�$UHQ�/LJDQGHQ�(SR[\PRQRPHUH� LQ�
GLH� .RRUGLQDWLRQVVSKlUH� DXIQHKPHQ� XQG� GDQQ� HLQH� ULQJ|IIQHQGH� 3RO\PHULVDWLRQ� DXVO|VHQ� NDQQ�
�6FKHPD�����
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'D�GLH�,QLWLLHUXQJ�QXU�XQWHU�7HLOQDKPH�GHV�0RQRPHUV�VWDWWILQGHQ�NDQQ��LVW�GLH�9HUZHQGXQJ�YRQ�)HUUR�
FHQLXPVDO]HQ�DXI�0RQRPHUH�EHVFKUlQNW��GLH�HIIHNWLY�DQ�GLH�NRRUGLQDWLYH�/HHUVWHOOH�GHV�SKRWRJHQHULHU�
WHQ��NRRUGLQDWLY�XQJHVlWWLJWHQ�(LVHQNRPSOH[HV�DQELQGHQ�N|QQHQ��
2UJDQLVFKH�2QLXPVDO]H�ZLH�GLH�LQ�$EE����DXIJHI�KUWHQ�'LDU\OKDORQLXP���7ULDU\OVXOIRQLXP���3KRVSKRQL�
XP���3\ULGLQLXP���3\ULOLXP��XQG�7KLDS\ULOLXPVDO]H�JHKHQ�QDFK�$EVRUSWLRQ� YRQ�/LFKW� LQ�HLQHQ�HOHNWUR�
QLVFK�DQJHUHJWHQ�=XVWDQG��EHU��GHU�LP�*HJHQVDW]�]X�GHQ�)HUURFHQLXPVDO]HQ�LQ�HLQHU�3KRWRO\VHUHDNWL�
RQ�PHLVW� LUUHYHUVLEHO� XQG� RKQH� GLH� %HWHLOLJXQJ� GHV�0RQRPHUV� GXUFK� KRPRO\WLVFKHQ� RGHU� KHWHURO\WL�
VFKHQ�%LQGXQJVEUXFK�5DGLNDONDWLRQHQ�E]Z��.DWLRQHQ�DOV�SULPlUH�6SDOWSURGXNWH�ELOGHW��,Q�HLQLJHQ�)lO�
OHQ� VLQG� GLHVH� SULPlU� JHELOGHWHQ� NDWLRQLVFKHQ� 6SH]LHV� VHOEVW� LQ� GHU� /DJH�PLW�0RQRPHUPROHN�OHQ� ]X�
UHDJLHUHQ�XQG�GLH�NDWLRQLVFKH�3RO\PHULVDWLRQ�GLUHNW�DXV]XO|VHQ��+lXILJHU�ZHUGHQ�MHGRFK�LQ�)ROJHUHDN�
WLRQHQ� GLHVHU� 3ULPlUSURGXNWH� PLW� GHP� 0RQRPHU� E]Z�� /|VHPLWWHOPROHN�OHQ� 3URWRQHQ� JHELOGHW�� GLH�
GDQQ�DOV�LQLWLLHUHQGH�6SH]LHV�IXQJLHUHQ���
9RQ�GHQ�'LDU\OKDORQLXPVDO]HQ�ZHUGHQ�GLH�'LDU\OLRGRQLXPVDO]H�DP�KlXILJVWHQ�DOV�SKRWRNDWLRQLVFKH�
,QLWLDWRUHQ�YHUZHQGHW��'LDU\OFKORURQLXP��XQG�'LDU\OEURPRQLXPVDO]H�VLQG�WKHUPLVFK�ZHQLJHU�VWDELO�XQG�
LQ�GHU�6\QWKHVH�ZHVHQWOLFK�DXIZlQGLJHU�DOV�'LDU\OLRGRQLXPVDO]H��6\PPHWULVFKH�'LDU\OLRGRQLXPK\GUR�
JHQVXOIDWH�VLQG�VHKU�HLQIDFK�GXUFK�GLH�5HDNWLRQ�HLQHV�XQVXEVWLWXLHUWHQ�RGHU�VXEVWLWXLHUWHQ�$URPDWHQ�
PLW�.DOLXPLRGDW�6FKZHIHOVlXUH�]XJlQJOLFK e'q 8 el5 ��'HU�$XVWDXVFK�GHV�+\GURJHQVXOIDWHV�JHJHQ�GDV�EHQ|�
WLJWH�QLFKW�QXNOHRSKLOH�$QLRQ�JHOLQJW�DXV�GLHVHQ�GXUFK�HLQH�HLQIDFKH�8PVDO]XQJ��'LH�VSHNWUDOH�$QWZRUW�
GHU�PHLVWHQ�'LDU\OLRGRQLXPVDO]H� LVW� LP� I�U� HLQH�$SSOLNDWLRQ�DOV�SKRWRNDWLRQLVFKHU� ,QLWLDWRU� HUIRUGHUOL�
FKHQ�:HOOHQOlQJHQEHUHLFK� LQ�GHU�5HJHO�XQJHQ�JHQG��VLHKH�7DEHOOH�����8P�HLQH�EHVVHUH�$XVQXW]XQJ�
GHU� (PLVVLRQHQ� JlQJLJHU� 6WUDKOXQJVTXHOOHQ� ]X� HUUHLFKHQ��P�VVHQ� GDKHU� 3KRWRVHQVLELOLVDWRUHQ� ]XJH�
VHW]W�ZHUGHQ��



( `ba	c T ` d.e	a)f � ' ` T]H+g.h d h `ba	ije.k ` T l d T]m:n d.` h a.`MoJp g	T ( HShIq `bi HSh csr 5tT+l `Mo n d.` h a ���

�

'LDU\OLRGRQLXPVDO]H�SKRWRO\VLHUHQ�QDFK�$EVRUSWLRQ�HOHNWURPDJQHWLVFKHU�6WUDKOXQJ�DXV�GHP�DQJHUHJ�
WHQ�=XVWDQG�LUUHYHUVLEHO�XQWHU�)UDJPHQWLHUXQJ��,P�ZHVHQWOLFKHQ�ZHUGHQ�LQ�GHU�/LWHUDWXU�GUHL�YHUVFKLH�
GHQH�5HDNWLRQVSIDGH�]XU�*HQHULHUXQJ�GHU�LQLWLDWLRQVIlKLJHQ�6SH]LHV�GLVNXWLHUW 7 5 8 :.d+8 :.p'8 ; 5 8 e 798 e :+8 e ; ��,P�0DMR�
ULWlWVSKRWRO\VHSIDG� ZLUG� DXV� GHU� DQJHUHJWHQ� 'LDU\OLRGRQLXPYHUELQGXQJ� ,� GXUFK� KRPRO\WLVFKHQ� %LQ�
GXQJVEUXFK�GHU�$U�,�%LQGXQJ�]XQlFKVW�HLQ�5DGLNDONDWLRQ�,,�JHELOGHW��'LHVHV�DEVWUDKLHUW�HLQ�:DVVHU�
VWRIIUDGLNDO�YRQ�HLQHP�ZDVVHUVWRIIGRQLHUHQGHQ�/|VHPLWWHO�RGHU�0RQRPHU�XQWHU�%LOGXQJ�HLQHV�$U\OLR�
GRQLXPNDWLRQV�,,,��'LH� )UHLVHW]XQJ�HLQHV�3URWRQV�DXV�GLHVHP�.DWLRQ�,,,� OLHIHUW� GLH�%U¡QVWHG�6lXUH��
GLH�VFKOLH�OLFK�GLH�NDWLRQLVFKH�3RO\PHULVDWLRQ�LQLWLLHUW��6FKHPD������
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'HU�0LQRULWlWVSKRWRO\VHSIDG�LQYROYLHUW�GHQ�QXNOHRSKLOHQ�$QJULII�HLQHV�/|VHPLWWHOPROHN�OV�5�+�DXI�GDV�
DQJHUHJWH�,RGRQLXPVDO]�,��GHU�GDQQ�]XU�)UHLVHW]XQJ�HLQHV� LQLWLLHUHQGHQ�3URWRQV�DXV�GHP�3ULPlUSUR�
GXNW�,9�GLHVHU�5HDNWLRQ�I�KUW��6FKHPD������
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$XV�GHWDLOOLHUWHQ�3URGXNWDQDO\VHQ�HUJHEHQ�VLFK�GDU�EHU�KLQDXV�GHXWOLFKH�+LQZHLVH�I�U�HLQHQ�DOWHUQDWL�
YHQ� 5HDNWLRQVSIDG�PLW� KHWHURO\WLVFKHP�%UXFK� GHU� $U�,�%LQGXQJ�� GHU� ]XU� %LOGXQJ� YRQ� ,RGEHQ]RO� XQG�
HLQHV�3KHQ\ONDWLRQV� I�KUW�� /HW]WHUHV�VHW]W�ZLHGHUXP�GXUFK�5HDNWLRQ�PLW�HLQHP�/|VHPLWWHO��RGHU�0R�
QRPHUPROHN�O�GDV�LQLWLLHUHQGH�3URWRQ�IUHL��6FKHPD������
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'LH�VSHNWUDOH�$QWZRUW�GHU�7ULDU\OVXOIRQLXPVDO]H� LP�HUIRUGHUOLFKHQ�:HOOHQOlQJHQEHUHLFK�������QP�
LVW� EHVVHU� DOV� GLH� GHU� 'LDU\OLRGRQLXPVDO]H� �VLHKH� 7DEHOOH� ���� 6LH� HUUHLFKHQ� DX�HUGHP� HLQH� K|KHUH�
4XDQWHQDXVEHXWH�LQ�GHU�*HQHULHUXQJ�DNWLYHU�LQLWLLHUHQGHU�6SH]LHV��VLQG�WKHUPLVFK�VHKU�VWDELO��HLQIDFK�
]X�V\QWKHWLVLHUHQ�XQG�ZHUGHQ�GDKHU�LQ�NRPPHU]LHOOHQ�$SSOLNDWLRQHQ�KlXILJ�YHUZHQGHW��'LH�3KRWRVHQ�
VLELOLVLHUEDUNHLW�GHU�7ULDU\OVXOIRQLXPVDO]H�LVW�JHULQJHU�DOV�GLH�GHU�'LDU\OLRGRQLXPVDO]H��
'LH� LUUHYHUVLEOH� )UDJPHQWLHUXQJ �s� �[�s� � � � YRQ� DQJHUHJWHQ�7ULDU\OVXOIRQLXPYHUELQGXQJHQ� NDQQ� GXUFK� ]ZHL�
DOWHUQDWLYH�SULPlUH�3KRWRO\VHSUR]HVVH��GLH�HLQHUVHLWV�GLH�KHWHURO\WLVFKH��DQGHUHUVHLWV�GLH�KRPRO\WLVFKH�
6SDOWXQJ� GHU� $U�6�%LQGXQJ� LQYROYLHUHQ�� HUIROJHQ �s� �[� � �S�M� �s� �� %HL� GLUHNWHU� $QUHJXQJ� LVW� GHU� KHWHURO\WLVFKH�
%LQGXQJVEUXFK�DXV�GHP�DQJHUHJWHQ�6LQJXOHWW]XVWDQG�GHU�EHYRU]XJWH�5HDNWLRQVSIDG��'LH�QDFK�GLHVHP�
0HFKDQLVPXV�JHELOGHWHQ�SULPlUHQ�6SDOWSURGXNWH�VLQG�� ]�%�� LP�)DOOH�GHU�)UDJPHQWLHUXQJ�YRQ�7ULSKH�
Q\OVXOIRQLXPKH[DIOXRURSKRVSKDW�� 'LSKHQ\OVXOILG� XQG� HLQ� 3KHQ\ONDWLRQ�� /HW]WHUHV� ELOGHW� LQ� EHNDQQWHU�
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:HLVH� GXUFK� 5HDNWLRQ� PLW� HLQHP� 0RQRPHU�� RGHU� 6ROYHQVPROHN�O� GLH� LQLWLLHUHQGH� %U¡QVWHG�6lXUH�
�6FKHPD�����
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(LQ� QDFK� GHP� DOWHUQDWLYHQ� KRPRO\WLVFKHQ� %LQGXQJVEUXFK� DXV� GHP� DQJHUHJWHQ� =XVWDQG� JHELOGHWHV�
'LSKHQ\OVXOIRQLXPUDGLNDONDWLRQ�DEVWUDKLHUW�LQ�JOHLFKHU�:HLVH�ZLH�I�U�GLH�'LDU\OLRGRQLXPVDO]H�EHVFKULH�
EHQ� HLQ�:DVVHUVWRIIUDGLNDO� YRQ� HLQHP�'RQRU� XQG� VHW]W� GDQQ� LQ� HLQHU� )ROJHUHDNWLRQ� GDV� LQLWLLHUHQGH�
3URWRQ�IUHL��6FKHPD�����
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0HFKDQLVWLVFKH�6WXGLHQ�KDEHQ�JH]HLJW��GDVV�VRZRKO�GLH�JHELOGHWHQ�3KHQ\ONDWLRQHQ�DOV�DXFK�GLH�3KH�
Q\OUDGLNDOH�LP�/|VXQJVPLWWHONlILJ�DQ�EHQDFKEDUWH�$URPDWHQ�PLW�$U�6�%LQGXQJ�DGGLHUHQ � �s� � ´ ��,Q�GLHVHU�
VHNXQGlUHQ�$GGLWLRQVUHDNWLRQ�ZHUGHQ�ZHLWHUH�3URWRQHQ�JHELOGHW��(V�VLQG�GLHVH�]XVlW]OLFKHQ�3URWRQHQ��
GLH�I�U�GLH�KRKH�,QLWLDWRUHIIL]LHQV�YRQ�6XOIRQLXPVDO]HQ�YHUDQWZRUWOLFK�VLQG��
,P� )DOOH� YRQ� $ON\ODU\OEHQ]\OVXOIRQLXPVDO]HQ� VLQG� P|JOLFKHUZHLVH� 3URWRQHQ� QLFKW� GLH� HLQ]LJH� GXUFK�
%HVWUDKOXQJ�GLHVHU�6DO]H�HU]HXJWH� LQLWLLHUHQGH�6SH]LHV��6R� OLHIHUW�GLH�SKRWRNDWLRQLVFKH�3RO\PHULVDWLRQ�
HLQHV� 0RQRHSR[LGHV�� XQWHU� 9HUZHQGXQJ� YRQ� %HQ]\O���K\GUR[\SKHQ\O�PHWK\OVXOIRQLXP�
KH[DIOXRURDQWLPRQDW� DOV� ,QLWLDWRU�� HLQ� 3RO\HSR[LG� LQ� GHP� VSHNWURVNRSLVFKH� +LQZHLVH� DXI� %HQ]\�
OHQGJUXSSHQ�JHIXQGHQ�ZXUGHQ��'LHV�GHXWHW� DXI� HLQH� ,QLWLLHUXQJ�GHU�3RO\PHULVDWLRQ�GXUFK�SKRWRFKH�
PLVFK�HU]HXJWH�%HQ]\ONDWLRQHQ�KLQ �S� ��6FKHPD������
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,Q�GHU�/LWHUDWXU�ILQGHQ�VLFK�%HLVSLHOH�I�U�GLH�9HUZHQGXQJ�YRQ�3KRVSKRQLXPVDO]HQ�PLW�%HQ]\O���3KH�
QDF\O��XQG�SRO\DURPDWLVFKHQ�6XEVWLWXHQWHQ��ZLH�]�%��1DSKWKDOLQ��$QWKUDFHQ�XQG�3\UHQ��DOV�SKRWRNDWL�
RQLVFKH�,QLWLDWRUHQ�I�U�(SR[LGSRO\PHULVDWLRQHQ ��Ès� ��� � �sÉs� �<�M� ��� ��'LH�3KRVSKRQLXPYHUELQGXQJHQ�PLW�SRO\DUR�
PDWLVFKHQ� 6XEVWLWXHQWHQ�EHVLW]HQ�$EVRUSWLRQHQ�QLFKW�QXU� LP� NXU]ZHOOLJHQ�89�%HUHLFK�� VRQGHUQ�DXFK�
MHQVHLWV�����QP��VLHKH�DXFK�7DEHOOH����XQG�N|QQHQ�VRPLW�PLW�NRQYHQWLRQHOOHQ�6WUDKOXQJVTXHOOHQ�GL�
UHNW��RKQH�GHQ�=XVDW]�YRQ�6HQVLELOLVDWRUHQ��DQJHUHJW�ZHUGHQ���
'LH� 3KRWRO\VH� YRQ� 3KRVSKRQLXPVDO]HQ� PLW� SRO\DURPDWLVFKHQ� RGHU� %HQ]\O�6XEVWLWXHQWHQ� I�KUW� XQWHU�
KHWHURO\WLVFKHP�%LQGXQJVEUXFK� ]XU� %LOGXQJ� HLQHV�&DUERNDWLRQV�� ,Q� 3RO\HSR[LGHQ�� GLH� XQWHU� 9HUZHQ�
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GXQJ� YRQ� 'LSKHQ\OEXW\OS\UHQ\OPHWK\OSKRVSKRQLXPKH[DIOXRURDQWLPRQDW� DOV� ,QLWLDWRU� KHUJHVWHOOW� ZXU�
GHQ��NRQQWHQ�3\UHQ\OPHWK\OHQHQGJUXSSHQ�QDFKJHZLHVHQ�ZHUGHQ��(V�ZLUG�GDKHU�DQJHQRPPHQ��GDVV�
GLHVH�SULPlU�DXV�GHU�3KRWRO\VHUHDNWLRQ�JHELOGHWHQ�&DUERNDWLRQHQ� LQ�GHU�/DJH�VLQG�� VHOEVW�DOV� LQLWLLH�
UHQGH�6SH]LHV�]X�IXQJLHUHQ��6FKHPD������
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,P�)DOO�YRQ�3KHQDF\OWULSKHQ\OSKRVSKRQLXPVDO]HQ�ILQGHW�GLH�,QLWLLHUXQJ�GDJHJHQ�GXUFK�HLQH�%U¡QVWHG�
6lXUH�VWDWW��'LH�3KRWRO\VH�DXV�GHP�DQJHUHJWHQ�=XVWDQG�HUIROJW�EHL�GLHVHQ�'HULYDWHQ�XQWHU�KHWHURO\WL�
VFKHP�%UXFK�GHU�]XP�3KRVSKRU�EHQDFKEDUWHQ�&�+�%LQGXQJ��(V�ZLUG�VR�HLQ�3URWRQ�XQG�HLQ�UHVRQDQ]�
VWDELOLVLHUWHV�3KRVSKRQLXP\OLG�HU]HXJW��6FKHPD�������
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(V�LVW�DQ]XPHUNHQ��GDVV�3KRVSKRQLXPVDO]H�RIIHQVLFKWOLFK�GLH�LQLWLLHUHQGH�6SH]LHV�GLUHNW�DXV�GHU�SULPl�
UHQ�3KRWRO\VHUHDNWLRQ��XQG�QLFKW�ZLH�GLH�'LDU\OLRGRQLXP��E]Z�� 7ULDU\OVXOIRQLXPVDO]H� LQ� )ROJHUHDNWLR�
QHQ��ELOGHQ��
:HUGHQ� 1�$ONR[\S\ULGLQLXPVDO]H� GXUFK� %HVWUDKOXQJ� DQJHUHJW�� VR� ]HUIDOOHQ� VLH� GXUFK� KRPRO\WL�
VFKHQ�%LQGXQJVEUXFK�LQ�HLQ�3\ULGLQLXPUDGLNDONDWLRQ�XQG�HLQ�$ONR[\UDGLNDO��'DV�5DGLNDONDWLRQ�NDQQ��ZLH�
]XYRU� I�U� GLH� 'LDU\OLRGRQLXPVDO]H� XQG� 7ULDU\OVXOIRQLXPVDO]H� EHVFKULHEHQ�� HLQ� :DVVHUVWRIIDWRP� YRQ�
HLQHP�'RQRU�DEVWUDKLHUHQ�XQG�LQ�)ROJH�HLQ�LQLWLLHUHQGHV�3URWRQ�IUHLVHW]HQ��,P�8QWHUVFKLHG�]X�,RGRQL�
XP��XQG�6XOIRQLXPGHULYDWHQ�ZLUG�I�U�GLH�$ONR[\S\ULGLQLXPVDO]H�DEHU�DXFK�GLH�0|JOLFKNHLW�GHU�GLUHNWHQ�
,QLWLLHUXQJ�GHU�3RO\PHULVDWLRQ�GXUFK�5HDNWLRQ�GHV�5DGLNDONDWLRQV�PLW�GHP�0RQRPHU�DQJHQRPPHQ ��È � � Ý �
�6FKHPD������
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,P�5DKPHQ�GHU� YRUOLHJHQGHQ�'LVVHUWDWLRQ� LVW� GLH� LQ� GHU� /LWHUDWXU� EHVFKULHEHQH�0|JOLFKNHLW� GHU� 9HU�
ZHQGXQJ�YRQ�3\ULGLQLXPVDO]HQ��LQVEHVRQGHUH�YRQ�1�$U\OPHWK\OGHULYDWHQ��DOV�ODWHQWH�,QLWLDWRUHQ�I�U�
NDWLRQLVFKH�(SR[LGSRO\PHULVDWLRQHQ �Ré � ��� � YRQ� EHVRQGHUHP� ,QWHUHVVH��'LH�:LUNVDPNHLW� GLHVHU�6DO]H�DOV�
WKHUPRODWHQWH�NDWLRQLVFKH� ,QLWLDWRUHQ��G�K��DOV� ,QLWLDWRUHQ��GLH�EHL�5DXPWHPSHUDWXU� LQ�GHU�0RQRPHU�
IRUPXOLHUXQJ�VWDELO�VLQG�� MHGRFK�EHL�(UZlUPXQJ�GHUHQ�3RO\PHULVDWLRQ�DXVO|VHQ�� LVW�VFKRQ�VHLW� OlQJH�
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UHP� EHNDQQW ��é � �s�s� ��� � �s�s� �s´ �� ,Q� GHU� 7DW� VLQG� HLQLJH� GHU� LP� YRULJHQ� EHVFKULHEHQHQ� SKRWRODWHQWHQ� NDWLRQL�
VFKHQ�,QLWLDWRUHQ�DXFK�WKHUPLVFK�DNWLYLHUEDU��LQ�GHU�5HJHO�ZHUGHQ�DOOHUGLQJV�LQ�WKHUPRODWHQWHQ�2QLXP�
VDO]LQLWLDWRUHQ�DEZHLFKHQGH�6XEVWLWXHQWHQ�YHUZHQGHW �S� ��
$OV� ODWHQWH�NDWLRQLVFKH�,QLWLDWRUHQ�JHHLJQHWH�1�$U\OPHWK\O��GHULYDWLVLHUWH�3\ULGLQLXPVDO]H��ZLH�]�%��1�
%HQ]\OS\ULGLQLXP�� RGHU� 1�'LSKHQ\OPHWK\OS\ULGLQLXPVDO]H� XQG� LP� $URPDWHQ� RGHU� +HWHURDURPDWHQ�
IXQNWLRQHOOH� *UXSSHQ� WUDJHQGH� $QDORJD�� VLQG� V\QWKHWLVFK� GXUFK� GLH� 5HDNWLRQ� GHV� $U\OPHWK\OFKORULGV�
RGHU�±EURPLGV�PLW�GHP�HQWVSUHFKHQGHQ�3\ULGLQGHULYDW�XQG�QDFKIROJHQGH�8PVDO]XQJ�]XJlQJOLFK ���s� ���s� ´sÉ ��
,Q�3RO\HSR[LGHQ��GLH�GXUFK�WKHUPLVFKH�NDWLRQLVFKH�3RO\PHULVDWLRQ�XQWHU�9HUZHQGXQJ�YRQ�EHLVSLHOVZHL�
VH�1�%HQ]\OS\ULGLQLXPKH[DIOXRURDQWLPRQDW�DOV�,QLWLDWRU�KHUJHVWHOOW�ZXUGHQ��NRQQWHQ�+LQZHLVH�DXI�%HQ�
]\OHQGJUXSSHQ�JHIXQGHQ�ZHUGHQ ���s� ��� ��(V�LVW��VRPLW�]X�YHUPXWHQ��GDVV�GLH�,QLWLLHUXQJ�GXUFK�%HQ]\ONDWL�
RQHQ�VWDWWILQGHW��GLH�LQ�GHU�7KHUPRO\VHUHDNWLRQ�GXUFK�KHWHURO\WLVFKHQ�%UXFK�GHU�1�&�%LQGXQJ�HQWVWH�
KHQ��6FKHPD�������
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(V�ZXUGH�DX�HUGHP�JH]HLJW��GDVV�6XEVWLWXHQWHQ�LP�3\ULGLQLXPULQJ�E]Z��$U\OPHWK\OUHVW�HLQHQ�(LQIOXVV�
DXI�GLH�.LQHWLN�GHU�WKHUPLVFKHQ�(SR[LGSRO\PHULVDWLRQ�DXV�EHQ��.ULWHULHQ�ZLH�GLH�'HVWDELOLVLHUXQJ�E]Z��
6WDELOLVLHUXQJ�GHV� LQ�GHU�7KHUPRO\VH�HQWVWHKHQGHQ�.DWLRQV�XQG�GLH�%HHLQIOXVVXQJ�GHU�%DVL]LWlW�E]Z��
1XNOHRSKLOLH�GHV�HQWVWHKHQGHQ�3\ULGLQGHULYDWHV�GXUFK�HOHNWURQHQHQW]LHKHQGH�E]Z��±VFKLHEHQGH�6XE�
VWLWXHQWHQ�ZlUHQ�KLHUI�U�]X�EHU�FNVLFKWLJHQ��'LH�6WDELOLWlW�GHV�.DWLRQV�EHHLQIOXVVW�GLH�,QLWLDWRUDNWLYLWlW��
ZlKUHQG�GLH�1XNOHRSKLOLH�GHV�3\ULGLQGHULYDWHV�GDU�EHU�HQWVFKHLGHW��RE�XQG� LQ�ZHOFKHP�$XVPD��.HW�
WHQDEEUXFK�GXUFK�.RPELQDWLRQ�PLW�GHP�ZDFKVHQGHQ�NDWLRQLVFKHQ�.HWWHQHQGH�VWDWWILQGHQ�NDQQ��
(UVW�YRU�NXU]HP�ZXUGH�EHULFKWHW��GDVV�HLQLJH�WKHUPRODWHQWH�1�$U\OPHWK\OS\ULGLQLXPVDO]H� LQ�GHU�/DJH�
VLQG�� NDWLRQLVFKH� (SR[LGSRO\PHULVDWLRQHQ� DXFK� SKRWRFKHPLVFK� DXV]XO|VHQ ��� �� 3ULQ]LSLHOO� HUVFKHLQHQ� LQ�
GLHVHP�)DOO�]ZHL�3KRWRO\VHPHFKDQLVPHQ�P|JOLFK��(LQ�KRPRO\WLVFKHU�%LQGXQJVEUXFK�DXV�GHP�DQJHUHJ�
WHQ�=XVWDQG�I�KUW�ZLH�EHL�GHQ�1�$ONR[\S\ULGLQLXPYHUELQGXQJHQ�]X�HLQHP�3\ULGLQLXPUDGLNDONDWLRQ��GDV�
ZLH�JHVFKLOGHUW�HQWZHGHU�GLUHNW�GLH�3RO\PHULVDWLRQ�DXVO|VW�RGHU�HLQ�:DVVHUVWRIIDWRP�YRQ�HLQHP�'RQRU�
DEVWUDKLHUW�XQG�OHW]WHQGOLFK�HLQ�3URWRQ�IUHLVHW]W��6FKHPD������
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+DQGHOW�HV�VLFK�EHL�GHU�LQLWLLHUHQGHQ�6SH]LHV�GDJHJHQ�XP�HLQ�$U\OPHWK\ONDWLRQ��GDV�GXUFK�KHWHURO\WL�
VFKHQ� %LQGXQJVEUXFK� GLUHNW� DXV� GHP� DQJHUHJWHQ� =XVWDQG� HQWVWHKHQ� NDQQ� �6FKHPD� ����� VR� ZlUHQ�
QHEHQ�GHP�(LQIOXVV�YRQ�6XEVWLWXHQWHQ�DXI�GLH�$EVRUSWLRQVFKDUDNWHULVWLN�XQG�3KRWRFKHPLH�GHU�3\ULGL�
QLXPVDO]H�DXFK�GLH�I�U�GLH�WKHUPRODWHQWHQ�,QLWLDWRUHQ�GLVNXWLHUWHQ�$XVZLUNXQJHQ�DXI�GLH�6WDELOLWlW�GHV�
DEJHVSDOWHWHQ�.DWLRQV�XQG�1XNOHRSKLOLH�GHV�3\ULGLQGHULYDWHV�]X�EHU�FNVLFKWLJHQ��
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'LH� ODQJZHOOLJVWHQ�$EVRUSWLRQVPD[LPD�GHU�1�$U\OPHWK\OS\ULGLQLXPVDO]H� OLHJHQ� LQ�GHU�5HJHO�XQWHUKDOE�
���� QP�� 1HEHQ� GLHVHU� XQJHQ�JHQGHQ�$EVRUSWLRQVFKDUDNWHULVWLN�ZlUH� QDFK� GHP� ]XYRU� JHVDJWHQ� HLQ�
ZHLWHUHU� 1DFKWHLO� GLH� �LP� 9HUJOHLFK� ]X� DQGHUHQ� 6WLFNVWRIIKHWHURF\FOHQ� XQG� 6SDOWSURGXNWHQ� DQGHUHU�
NDWLRQLVFKHU�,QLWLDWRUNODVVHQ��DXVJHSUlJWH�%DVL]LWlW�GHV�P|JOLFKHQ�6SDOWSURGXNWHV�3\ULGLQ��
,Q�HLQHP�LQGXVWULHOOHQ�6WDQGDUGVDXVKlUWXQJVWHVW�ZXUGHQ�HLQH�5HLKH�1�TXDWHUQlUHU�VWLFNVWRIIKHWHURF\F�
OLVFKHU�9HUELQGXQJHQ��DEJHOHLWHW�YRQ�+HWHURF\FOHQ�ZLH�]�%��&KLQROLQ��,VRFKLQROLQ�XQG�%HQ]RWKLD]RO��LP�
+LQEOLFN�DXI�LKUH�:LUNVDPNHLW�DOV�SKRWRNDWLRQLVFKH�,QLWLDWRUHQ�I�U�(SR[LGSRO\PHULVDWLRQHQ�XQWHUVXFKW ´<� ��
.ULWHULHQ�I�U�GLH�$XVZDKO�ZDUHQ�XQWHU�DQGHUHP�HLQH�P|JOLFKVW�LQWHQVLYH�$EVRUSWLRQ�LP�:HOOHQOlQJHQ�
EHUHLFK� �� ���� QP� XQG� HLQH�P|JOLFKVW� JHULQJH� %DVL]LWlW� E]Z�� 1XNOHRSKLOLH� GHV� ]XJUXQGH� OLHJHQGHQ�
+HWHURF\FOXV��(V�ZXUGH�IHVWJHVWHOOW��GDVV�GLH�]ZHL�XQWHUVXFKWHQ�1�TXDWHUQlUHQ�'HULYDWH�GHV�%HQ]RWKL�
D]ROV��1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� XQG�1�'LSKHQ\OPHWK\OEHQ]RWKLD]ROLXPKH[DIOXRUR�
SKRVSKDW��$EE������REZRKO�VLH�PLW�ODQJZHOOLJVWHQ�$EVRUSWLRQVPD[LPD�XP�����QP�QLFKW�LP�RSWLPDOHQ�
:HOOHQOlQJHQEHUHLFK�DEVRUELHUHQ��DXV�GHU�5HLKH�GHU�XQWHUVXFKWHQ�9HUELQGXQJHQ�GLH�K|FKVWH�,QLWLDWR�
UHIIL]LHQV�LQ�GHU�$XVKlUWXQJ�HLQHV�6WDQGDUGGLHSR[LGV�HUUHLFKWHQ��

6

1
3) L

M�NPO'QHR$SUT�V W$QHR$S,X"Y[Z'\ ]$S,XV \ ^'_`N
Z$Q$a$]"b5V ^"Xc XHd'Z$X'e>d�Z$]$Y

6

1
3) L

M�NUfg\ d'Z$QHR>T'V _�Q"Y[Z>THV W$Q'R$SJX�Y[Z'\ ]'N
SJXV \ ^�_ Z"Q*a"]$b5V ^$Xc XHd'Z$X'e*d"Z$]"Y
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$QJHUHJW�GXUFK�GLHVHQ�+LQZHLV��GDVV�1�TXDWHUQlUH�%HQ]RWKLD]ROLXPVDO]H�DOV�SKRWRNDWLRQLVFKH�,QLWLDWR�
UHQ�]XU�3RO\PHULVDWLRQ�YRQ�(SR[LGHQ�JHHLJQHW�VHLQ�N|QQWHQ��ZDU�HV�$XIJDEH�GHU�YRUOLHJHQGHQ�'LVVHU�
WDWLRQ��GLHVH�SRWHQWLHOOH�QHXH�SKRWRNDWLRQLVFKH�,QLWLDWRUNODVVH�JHQDXHU�]X�HUIRUVFKHQ��(LQH�GHU�QDW�UOL�
FKHQ�=LHOYRUJDEHQ�I�U�GDV�)RUVFKXQJVSURMHNW�ZDU�GLH�8QWHUVXFKXQJ�GHU�V\QWKHWLVFKHQ�0|JOLFKNHLWHQ�
]XU�(LQI�KUXQJ�YRQ�&KURPRSKRUHQ�E]Z��6XEVWLWXHQWHQ�LQ�1�TXDWHUQlUH�%HQ]RWKLD]ROLXPVDO]H��(V�HUJD�
EHQ�VLFK�)UDJHVWHOOXQJHQ�ZLH�]�%��ZHOFKH�=XVDPPHQKlQJH�VLFK�]ZLVFKHQ�GHU�6WUXNWXU�GHV�,QLWLDWRUV��
GHU�$EVRUSWLRQVFKDUDNWHULVWLN�XQG�GHU�,QLWLDWRUDNWLYLWlW�HWDEOLHUHQ�ODVVHQ��'LHV�HUIRUGHUWH�GLH�8QWHUVX�
FKXQJ� GHU� .LQHWLN� GHU� GXUFK� GLHVH� ,QLWLDWRUHQ� DXVJHO|VWHQ� SKRWRNDWLRQLVFKHQ� (SR[LGSRO\PHULVDWLRQ��
$XIJUXQG�GHU� 6WUXNWXUYHUZDQGWVFKDIW� ]X�1�$U\OPHWK\OS\ULGLQLXPYHUELQGXQJHQ�ZDU�QLFKW� DXV]XVFKOLH�
�HQ��GDVV�DXFK�1�$U\OPHWK\OEHQ]RWKLD]ROLXPVDO]H� LQ�GHU�/DJH�VLQG�� NDWLRQLVFKH�(SR[LGSRO\PHULVDWLR�
QHQ�WKHUPLVFK�DXV]XO|VHQ��1HEHQ�GHU�3KRWRODWHQ]�VROOWH�GDKHU�DXFK�GLH�7KHUPRODWHQ]�GLHVHU�9HUELQ�
GXQJHQ��EHUSU�IW�ZHUGHQ��
hEHU�GLH�1DWXU�GHV�LQLWLLHUHQGHQ�.DWLRQV�XQG�GHQ�$EODXI�GHU�3KRWRO\VHUHDNWLRQ�EHL�GLHVHQ�%HQ]RWKLD]R�
OLXPGHULYDWHQ�ODJHQ�]X�%HJLQQ�GLHVHU�'LVVHUWDWLRQ�NHLQH�(UNHQQWQLVVH�YRU��:LH�LQ�GLHVHP�.DSLWHO�YHU�
VXFKW�ZXUGH� GDU]XVWHOOHQ�� JLEW� HV� SULQ]LSLHOO� HLQH� 9LHO]DKO� YRQ�0|JOLFKNHLWHQ�� 6R� NDQQ� GLH� 3KRWRO\VH�
GXUFK� KHWHURO\WLVFKHQ� RGHU� KRPRO\WLVFKHQ� %LQGXQJVEUXFK� HUIROJHQ� XQG� ]XU� GLUHNWHQ� RGHU� LQGLUHNWHQ�
%LOGXQJ�YRQ�3URWRQHQ��&DUERNDWLRQHQ�RGHU�5DGLNDONDWLRQHQ�DOV�LQLWLLHUHQGH�6SH]LHV�I�KUHQ��(LQH�ZHLWH�



( o[prq>s"o t�urpv � ' o[s ��n�w t w o[p m u�x'oPs'y�t1sGz 2 t�o w p�o5{ F1n s ( �*wg| o mr�*w q~}���s�yHo5{ 2 t�o w p �

�

���

�

UH�=LHOVHW]XQJ�GHU�YRUOLHJHQGHQ�$UEHLW�VROOWH�HV�GDKHU�VHLQ��8QWHUVXFKXQJHQ�GXUFK]XI�KUHQ��GLH�5�FN�
VFKO�VVH�DXI�GLH�LQLWLLHUHQGH�6SH]LHV�]XODVVHQ��
�
���� 3KRWRVHQVLELOLVDWRUHQ�XQG�SKRWRO\WLVFKH�5DGLNDOELOGQHU�
'LH�I�U�HLQH�$XVQXW]XQJ�GHV�(PLVVLRQVVSHNWUXPV��EOLFKHU�6WUDKOXQJVTXHOOHQ�XQ]XUHLFKHQGH�$EVRUSWLRQ�
YLHOHU�SKRWRNDWLRQLVFKHU�,QLWLDWRUHQ�LP�:HOOHQOlQJHQEHUHLFK��EHU�����QP�I�KUW�KlXILJ�]X�HLQHU�JHULQ�
JHQ�(IIL]LHQ]�GHV� ,QLWLDWRUV� WURW]�SULQ]LSLHOO� JXWHU�4XDQWHQDXVEHXWH� LQ�GHU�*HQHULHUXQJ�HLQHU� DNWLYHQ�
LQLWLLHUHQGHQ�6SH]LHV�GXUFK�GLH�3KRWRO\VH��'HQQ�RKQH�GLH�YRUDQJHKHQGH�$EVRUSWLRQ�GHU�HLQIDOOHQGHQ�
3KRWRQHQHQHUJLH�N|QQHQ�NHLQH�SKRWRFKHPLVFKHQ�3UR]HVVH�DEODXIHQ��
'LH� %LOGXQJ� HLQHU� NDWLRQLVFKHQ� LQLWLLHUHQGHQ� 6SH]LHV� NDQQ� MHGRFK� I�U� GLH�PHLVWHQ�2QLXPVDO]H� GXUFK�
GHQ�=XVDW]�HLQHV�3KRWRVHQVLELOLVDWRUV�DXVJHO|VW�ZHUGHQ��(V�N|QQHQ�KLHUI�U�NODVVLVFKH�3KRWRVHQVLELOLVD�
WRUHQ�ZLH� ]�%�� %HQ]RSKHQRQH ´�� � ´�È � RGHU� 1DSKWKDOLQ ´ Ý � RGHU� DXFK� SKRWRO\WLVFKH� 5DGLNDOELOGQHU�ZLH� ]�%��
%HQ]RLQGHULYDWH ´�é � ´s�s� ´�� �YHUZHQGHW�ZHUGHQ��GLH�HLQH�LQWHQVLWlWVVWDUNH�$EVRUSWLRQVEDQGH�LP�JHZ�QVFKWHQ�
:HOOHQOlQJHQEHUHLFK�DXIZHLVHQ��'LH�$EVRUSWLRQ�GHU�HLQJHVWUDKOWHQ�3KRWRQHQHQHUJLH�HUIROJW� LQ�GLHVHQ�
LQGLUHNW�ZLUNHQGHQ�6\VWHPHQ�GXUFK�GHQ�3KRWRVHQVLELOLVDWRU�E]Z��5DGLNDOELOGQHU���
'LH�6HQVLELOLVLHUXQJ�HLQHV�2QLXPVDO]HV�GXUFK�HLQHQ�HOHNWURQLVFK�DQJHUHJWHQ�6HQVLELOLVDWRU�NDQQ�WKHR�
UHWLVFK�QDFK�]ZHL�0HFKDQLVPHQ�DEODXIHQ��(LQH�0|JOLFKNHLW�LVW�GLH�hEHUWUDJXQJ�GHU�$QUHJXQJVHQHUJLH�
YRP�DQJHUHJWHQ�=XVWDQG�GHV�3KRWRVHQVLELOLVDWRUV�DXI�GDV�2QLXPVDO]��8P�HLQHQ�(QHUJLHWUDQVIHU�]X]X�
ODVVHQ��PXVV�GLH�$QUHJXQJVHQHUJLH�GHV�$N]HSWRUPROHN�OV�NOHLQHU�VHLQ�DOV�GLH�GHV�'RQRUPROHN�OV��GLH�
6LQJXOHWW]XVWlQGH�YRQ�2QLXPVDO]HQ�OLHJHQ�MHGRFK�JHQHUHOO��EHU�GHQHQ�GHU�6HQVLELOLVDWRUHQ��$XIJUXQG�
GLHVHU�HQHUJHWLVFKHQ�%HWUDFKWXQJ�XQG�GHU�K|KHUHQ�/HEHQVGDXHU�YRQ�7ULSOHWW]XVWlQGHQ�ZHUGHQ�LQ�GHU�
/LWHUDWXU� QXU� 7ULSOHWW�7ULSOHWW� hEHUWUDJXQJHQ� DOV� (QHUJLHWUDQVIHUPHFKDQLVPXV� GLVNXWLHUW �M´�� �S� �� 'D� GLH�
PHLVWHQ�2QLXPVDO]H�DX�HUGHP�LQ�GHU�/DJH�VLQG�GHQ�3KRWRVHQVLELOLVDWRU�]X�R[LGLHUHQ��ZLUG�DQJHQRP�
PHQ��GDVV� LQ�GHU�5HJHO�QLFKW�GHU�SKRWRLQGX]LHUWH�7UDQVIHU�YRQ�(QHUJLH��VRQGHUQ�GHU�HLQHV�(OHNWURQV�
YRP�6HQVLELOLVDWRU�DXI�GDV�2QLXPVDO]�GHU�EHYRU]XJWH�5HDNWLRQVZHJ�LVW ´s�s� ´s´ ��'LH�EHVWHQ�3KRWRVHQVLELOL�
VDWRUHQ� I�U� SKRWRNDWLRQLVFKH� ,QLWLDWRUHQ� VLQG� VRPLW� 6XEVWDQ]HQ� GLH� LP� DQJHUHJWHQ� =XVWDQG� JXWH� (�
OHNWURQHQGRQRUHQ�VLQG��6R�I�KUW�GLH�(OHNWURQHQ�EHUWUDJXQJ�YLD�HLQHV�([LSOH[HV�YRQ�HLQHP�DQJHUHJWHQ�
%HQ]RSKHQRQGHULYDW� DXI� 1�$U\OPHWK\OS\ULGLQLXPKH[DIOXRURDQWLPRQDWH� ]XU� %LOGXQJ� HLQHV� %HQ]RSKH�
QRQUDGLNDONDWLRQV� XQG� HLQHU� 3\ULGLQUDGLNDOVSH]LHV�� ZREHL� YHUPXWHW� ZLUG� GDVV� OHW]WHUH� ]XP� HQWVSUH�
FKHQGHQ� 3\ULGLQGHULYDW� XQG� HLQHP� $U\OPHWK\OUDGLNDO� ]HUIlOOW �s� �� (V� LVW� GDV� %HQ]RSKHQRQUDGLNDONDWLRQ��
GDV� GXUFK� $EVWUDKLHUXQJ� HLQHV� :DVVHUVWRIIDWRPV� YRQ� HLQHP� /|VHPLWWHO�� RGHU� 0RQRPHUPROHN�O�
VFKOLH�OLFK�GLH�LQLWLLHUHQGH�%U¡QVWHG�6lXUH�IUHLVHW]W��6FKHPD������
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'HU�3KRWRO\VHPHFKDQLVPXV�EHL�9HUZHQGXQJ�HLQHV�SKRWRO\WLVFKHQ�5DGLNDOELOGQHUV� LVW� GHP� I�U�3KRWR�
VHQVLELOLVDWRUHQ�UHFKW�lKQOLFK��$OOHUGLQJV�HUIROJW�NHLQH�5HDNWLRQ�GHV�2QLXPVDO]HV�PLW�GHP�5DGLNDOELOG�
QHU�LP�DQJHUHJWHQ�=XVWDQG��6WDWWGHVVHQ�ZLUG�HLQ�LQ�GHU�3KRWRO\VH�GHV�5DGLNDOELOGQHUV�JHIRUPWHV�SUL�
PlUHV� UDGLNDOLVFKHV� 6SDOWSURGXNW� DXV� GHP� *UXQG]XVWDQG� KHUDXV� GXUFK� GDV� 2QLXPVDO]� R[LGLHUW�� 6R�
]HUIlOOW�EHLVSLHOVZHLVH�%HQ]RLQ�EHL�%HVWUDKOXQJ�LQ�HLQ�%HQ]R\O��XQG�HLQ�α�+\GUR[\EHQ]\OUDGLNDO��/HW]WH�
UHV�LVW�HLQ�(OHNWURQHQGRQRU�XQG�NDQQ�]�%��YRQ�'LSKHQ\OLRGRQLXPKH[DIOXRURSKRVSKDW�]X�HLQHP�.DWLRQ�
R[LGLHUW�ZHUGHQ��DXV�GHP�GLUHNW�GDV�LQLWLLHUHQGH�3URWRQ�IUHLJHVHW]W�ZLUG��6FKHPD������
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'HU�3KRWRO\VHPHFKDQLVPXV�EHL� GLUHNWHU�$QUHJXQJ�HLQHV�2QLXPVDO]HV�XQWHUVFKHLGHW� VLFK�DOVR�JUXQG�
VlW]OLFK�YRQ�GHP�GHU�3KRWRO\VH�EHL�=XVDW]�HLQHV�3KRWRVHQVLELOLVDWRUV�E]Z��SKRWRO\WLVFKHQ�5DGLNDOELOG�
QHUV��'DV�2QLXPVDO]�ZLUNW�LQ�OHW]WHUHQ��LQGLUHNW�ZLUNHQGHQ�6\VWHPHQ�DXVVFKOLH�OLFK�DOV�2[LGDWLRQVPLWWHO�
XQG� O|VW� GLH� )UHLVHW]XQJ� GHU� LQLWLLHUHQGHQ� 6SH]LHV� DXV� GHU� 3KRWRO\VH� GHV� 6HQVLELOLVDWRUV� E]Z��
5DGLNDOELOGQHUV�DXV���
'LH� (IIHNWLYLWlW� HLQHV� LQGLUHNW� ZLUNHQGHQ� SKRWRNDWLRQLVFKHQ� ,QLWLDWRUV\VWHPV� LVW� QHEHQ� GHU� )lKLJNHLW�
GHV�6HQVLELOLVDWRUV�]XU�$EJDEH�HLQHV�(OHNWURQV�LP�DQJHUHJWHQ�=XVWDQG�DXFK�DEKlQJLJ�YRQ�GHU�)lKLJ�
NHLW�GHV�2QLXPVDO]HV�GLHVHV�(OHNWURQ�DXI]XQHKPHQ��*UXQGVlW]OLFK�VWHKW�GLH�(IIL]LHQ]�YRQ�2QLXPVDO]HQ�
DOV�2[LGDWLRQVPLWWHO� I�U� 3KRWRVHQVLELOLVDWRUHQ� RGHU� I�U� GLH� SULPlUHQ� 6SDOWSURGXNWH� HLQHV�5DGLNDOELOG�
QHUV�DOVR�LQ�%H]XJ�]X�LKUHU�(OHNWURQHQDIILQLWlW��,KUH�2[LGDWLRQVNUDIW�LVW�XPVR�JU|VVHU��MH�K|KHU��SRVLWL�
YHU�� LKU�5HGXNWLRQVSRWHQWLDO� LVW��'LH�GXUFK�GHQ�=XVDW]�YRQ�3KRWRVHQVLELOLVDWRUHQ�RGHU�5DGLNDOELOGQHUQ�
HU]LHOEDUH� (IIHNWLYLWlWVVWHLJHUXQJ� LVW� ]�%�� LP� )DOOH� GHU�'LDU\OLRGRQLXPVDO]H� DXIJUXQG� LKUHV� YHUJOHLFKV�
ZHLVH�KRKHQ�5HGXNWLRQVSRWHQWLDOV��]�%��±�����9�I�U�'LSKHQ\OLRGRQLXP��VHKU�DXVJHSUlJW��ZlKUHQG�VLH�
I�U�7ULDU\OVXOIRQLXPVDO]H�DXIJUXQG� LKUHV�YHUJOHLFKVZHLVH�QLHGULJHQ�5HGXNWLRQVSRWHQWLDOV��]�%��±�����9�
I�U�7ULSKHQ\OVXOIRQLXP��JHULQJ�LVW §*¨ ��
,P�5DKPHQ�GHU�YRUOLHJHQGHQ�'LVVHUWDWLRQ�VROOWH�GHU�(IIHNW�HLQHV�NRPPHU]LHOOHQ�SKRWRO\WLVFKHQ�5DGL�
NDOELOGQHUV� DXI� GLH� .LQHWLN� GHU� SKRWRNDWLRQLVFKHQ� 3RO\PHULVDWLRQ� HLQHV� (SR[LGHV� XQWHU� 9HUZHQGXQJ�
YHUVFKLHGHQHU�1�$U\OPHWK\OEHQ]RWKLD]ROLXPVDO]H�DOV�,QLWLDWRUHQ�XQWHUVXFKW�ZHUGHQ��
�
���� .LQHWLVFKH�$VSHNWH�GHU�SKRWRNDWLRQLVFKHQ�3RO\PHULVDWLRQ�
'LH�SKRWRNDWLRQLVFKH�3RO\PHULVDWLRQ�YRQ�(SR[LGHQ�EDVLHUW�DXI�GHU�NDWLRQLVFKHQ�ULQJ|IIQHQGHQ�3RO\PH�
ULVDWLRQ� GHU� 2[LUDQJUXSSH� ]X� 3RO\HWKHUVWUXNWXUHQ� PLW� GHQ� 5HDNWLRQVVFKULWWHQ� 3KRWRO\VH�� ,QLWLLHUXQJ��
.HWWHQIRUWSIODQ]XQJ��JHJHEHQHQIDOOV�.HWWHQ�EHUWUDJXQJ�XQG�7HUPLQLHUXQJ��
.ODVVLVFKH�VSRQWDQH�,QLWLDWRUHQ�I�U�NDWLRQLVFKH�3RO\PHULVDWLRQHQ�GLVVR]LLHUHQ�LQ�GHU�5HDNWLRQVPLVFKXQJ�
LQ�HLQ� LQLWLLHUHQGHV�.DWLRQ�XQG�HLQ�$QLRQ��'LH� LQLWLLHUHQGH�6SH]LHV� OLHJW�GDPLW� LP�,GHDOIDOO�VRIRUW�QDFK�
=XJDEH�GHV�,QLWLDWRUV�TXDQWLWDWLY�YRU��'DJHJHQ�VHW]HQ� ODWHQWH�NDWLRQLVFKH�,QLWLDWRUV\VWHPH�GXUFK�H[�
WHUQH�6WLPXODWLRQ��]�%��GXUFK�%HVWUDKOXQJ�PLW�/LFKW��NRQWLQXLHUOLFK�HLQH�LQLWLLHUHQGH�6SH]LHV�IUHL��:lK�
UHQG�VRPLW�EHL�9HUZHQGXQJ�NODVVLVFKHU�,QLWLDWRUHQ�LP�,GHDOIDOO�DOOH�.HWWHQ�]XP�JOHLFKHQ�=HLWSXQNW�JH�
VWDUWHW�ZHUGHQ�XQG�GDKHU�EHL�WKHRUHWLVFKHU�$EZHVHQKHLW�YRQ�.HWWHQDEEUXFKV��XQG�hEHUWUDJXQJVUHDN�
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WLRQHQ�3RO\GLVSHUVLWlWHQ�QDKH���]X�HUZDUWHQ�VLQG��OLHJHQ�LQ�H[WHUQ�VWLPXOLHUWHQ�NDWLRQLVFKHQ�3RO\PHUL�
VDWLRQHQ�ZHJHQ� GHU� NRQWLQXLHUOLFKH�*HQHULHUXQJ� LQLWLLHUHQGHU� 6SH]LHV� .HWWHQ�PLW� VWDUN� XQWHUVFKLHGOL�
FKHQ�.HWWHQOlJHQ�YRU�XQG�HV�VLQG�UHODWLY�EUHLWH�0ROHNXODUJHZLFKWVYHUWHLOXQJHQ�]X�HUZDUWHQ��
'HU� HUVWH� 6FKULWW� HLQHU� SKRWRNDWLRQLVFKHQ� (SR[LGSRO\PHULVDWLRQ�� GLH� )UHLVHW]XQJ� HLQHU� LQLWLLHUHQGHQ�
6SH]LHV�LQ�GHU�3KRWRO\VHUHDNWLRQ��ZXUGH�LQ�GHQ�EHLGHQ�YRUDQJHJDQJHQHQ�.DSLWHOQ�EHUHLWV�DXVI�KUOLFK�
HU|UWHUW��(QWVFKHLGHQG�I�U�GHQ�$EODXI�GLHVHU�5HDNWLRQ�LVW�GLH�UHODWLYH�,QLWLDWRUVHQVLWLYLWlW��G�K��GLH�(IIL�
]LHQ]�GHU�$XVQXW]XQJ�GHU�DQJHERWHQHQ�6WUDKOXQJ�]XU�$QUHJXQJ�GHV�,QLWLDWRUV�XQG�GLH�4XDQWHQDXVEHX�
WH�LQ�GHU�3KRWRO\VHUHDNWLRQ�XQG�*HQHULHUXQJ�HLQHU�LQLWLWLDWLRQVIlKLJHQ�6SH]LHV��
)�U�HLQH�JHJHEHQH�)RUPXOLHUXQJ�KlQJW�GLH�.RQ]HQWUDWLRQ�DQ� LQ�GHU�3KRWRO\VH�IUHLJHVHW]WHU� LQLWLLHUHQ�
GHU�6SH]LHV�LQ�HUVWHU�/LQLH�YRQ�GHU�,QWHQVLWlW�GHV�HLQJHVWUDKOWHQ�/LFKWHV�DE��'LH�JHZlKOWH�,QWHQVLWlW�KDW�
GDKHU�HLQHQ�VWDUNHQ�(LQIOXVV�DXI�GLH�3RO\PHULVDWLRQVJHVFKZLQGLJNHLW��,P�8QWHUVFKLHG�]X�IUHLHQ�UDGLNDOL�
VFKHQ�3KRWRSRO\PHULVDWLRQHQ� LVW� LP�)DOOH�SKRWRNDWLRQLVFKHU�3RO\PHULVDWLRQHQ�GLH�3RO\PHULVDWLRQVUDWH�
QDKH]X�GLUHNW�SURSRUWLRQDO�]XU�%HVWUDKOXQJVLQWHQVLWlW ¨ ��/LPLWLHUW�ZLUG�HLQH�=XQDKPH�GHU�3RO\PHULVDWL�
RQVJHVFKZLQGLJNHLW�EHL�(UK|KXQJ�GHU�(LQVWUDKOXQVLQWHQVLWlW�GXUFK�GLH�.RQ]HQWUDWLRQ�GHV�]XJHVHW]WHQ�
,QLWLDWRUV��'HU�,QLWLDWRU�DEVRUELHUW�HLQHQ�JHJHEHQHQ�$QWHLO�GHU�DXI�LKQ�HLQZLUNHQGHQ�6WUDKOXQJVLQWHQVL�
WlW��:LUG�GLH�(LQVWUDKOXQJVLQWHQVLWlW�JHVWHLJHUW��VR�VWHLJW�DQWHLOLJ�GLH�0HQJH�DQ�LQVJHVDPW�DEVRUELHUWHU�
6WUDKOXQJ�XQG� LQ�)ROJH�GLH�0HQJH�DQ�GXUFK�3KRWRO\VH� IUHLJHVHW]WHU� LQLWLLHUHQGHU�6SH]LHV��'LHV� LVW� VR�
ODQJH�GHU�)DOO�ELV�$EVRUSWLRQVVlWWLJXQJ�HLQWULWW��G�K��GLH�6WUDKOXQJVLQWHQVLWlW�VR�KRFK�LVW��GDVV�YRQ�HL�
QHU�YRUJHJHEHQHQ�0HQJH�DQ�,QLWLDWRUPROHN�OHQ�GHU�PD[LPDO�HUUHLFKEDUH�$QWHLO�DQ�0ROHN�OHQ�DQJHUHJW�
LVW��(LQH�ZHLWHUH�6WHLJHUXQJ�GHU�(LQVWUDKOXQJVLQWHQVLWlW�KDW�GDQQ�NHLQH�=XQDKPH�GHU�$EVRUSWLRQ��GD�
PLW�GHU�.RQ]HQWUDWLRQ�LQLWLLHUHQGHU�6SH]LHV�XQG�VRPLW� OHW]WHQGOLFK�GHU�3RO\PHULVDWLRQVJHVFKZLQGLJNHLW�
PHKU�]XU�)ROJH��
'LH�$UW�GHV� LQ�GHU�3KRWRO\VH�JHQHULHUWHQ�.DWLRQV�EHVWLPPW�GHQ�$EODXI�GHV� ,QLWLLHUXQJVVFKULWWHV��(QW�
VFKHLGHQG� LVW� GLH�5HDNWLYLWlW� GHV�JHQHULHUWHQ�.DWLRQV�JHJHQ�EHU�GHP�0RQRPHU��+DQGHOW� HV� VLFK�EHL�
GHP�IUHLJHVHW]WHQ�.DWLRQ�XP�HLQ�3URWRQ��VR�EHVWLPPW�GDV�$QLRQ�GHV�YHUZHQGHWHQ�,QLWLDWRUVDO]HV�GLH�
6WlUNH�GHU�LQ�GHU�3KRWRO\VHUHDNWLRQ�JHELOGHWHQ�6lXUH�XQG�GDPLW�GLH�,QLWLDWRUDNWLYLWlW��+DQGHOW�HV�VLFK�
GDJHJHQ�XP�HLQ�&DUERNDWLRQ�� VR� N|QQHQ� 6XEVWLWXHQWHQ� DQ� GLHVHP�GLH� 6WDELOLWlW� XQG�5HDNWLYLWlW� JH�
JHQ�EHU�GHP�0RQRPHU�EHHLQIOXVVHQ��
'LH�$UW�GHV�JHZlKOWHQ�$QLRQV�KDW�DX�HUGHP�(LQIOXVV�DXI�GLH�.HWWHQIRUWSIODQ]XQJ�E]Z��GHQ�.HWWHQDE�
EUXFK�� 'LH� 3RO\PHULVDWLRQVJHVFKZLQGLJNHLW�� GHU� PD[LPDO� HUUHLFKEDUH� 8PVDW]� XQG� GLH� HUUHLFKEDUHQ�
PLWWOHUHQ�0ROHNXODUJHZLFKWH�IROJHQ�LQ�GHU�5HJHO�GHU�IROJHQGH�$EVWXIXQJ ©,ª ¨P© ��

6E) §~« �!�$V) §~« �!�3) §~« �!!�%) ¬ « �!!�&)  62  « �§�&O2 ¬ « �!�&O « �§�%U « �
'LHVH�5HDNWLYLWlWVDEVWXIXQJ�IROJW�GHU�1XNOHRSKLOLH�GHU�$QLRQHQ�XQG�GDPLW�GHP�*UDG�GHU�/DGXQJVWUHQ�
QXQJ�LP�NHWWHQIRUWSIODQ]HQGHQ�,RQHQSDDU��0LW�VWHLJHQGHU�1XNOHRSKLOLH�VWHLJW�GLH�)lKLJNHLW�GHV�$QLRQV��
PLW� GHP� NDWLRQLVFKHQ� .HWWHQHQGH� XQWHU� $XVELOGXQJ� HLQHU� NRYDOHQWHQ� %LQGXQJ� ]X� NRPELQLHUHQ�� 'DV�
.HWWHQZDFKVWXP�ZLUG�]XQHKPHQG�UHWDUGLHUW�RGHU�WULWW�LP�([WUHPIDOO�JDU�QLFKW�HLQ��GD�GLH�NHWWHQDEEUH�
FKHQGH�5HNRPELQDWLRQ�YHUVWlUNW�PLW�GHU�NHWWHQIRUWSIODQ]HQGHQ�$QODJHUXQJ�HLQHV�0RQRPHUV�NRQNXUULH�
UHQ� NDQQ�� (LQH� HIIHNWLYH� 3RO\PHULVDWLRQ� LVW� VRPLW� QXU� P|JOLFK� ZHQQ� $QLRQHQ� JHULQJHU� 1XNOHRSKLOLH�
YHUZHQGHW�ZHUGHQ��
,P� *HJHQVDW]� ]XU� UDGLNDOLVFKHQ� 3RO\PHULVDWLRQ� KDEHQ� GLH� NHWWHQIRUWSIODQ]HQGHQ� &DUEHQLXP�� E]Z��
2QLXP]HQWUHQ� GHU� NDWLRQLVFKHQ� 3RO\PHULVDWLRQ� LQ� $EZHVHQKHLW� YRQ� 1XNOHRSKLOHQ� HLQH� EHWUlFKWOLFKH�
/HEHQVGDXHU��GD�GLH�ZDFKVHQGHQ�.HWWHQ�DXIJUXQG�LKUHU�JOHLFKVLQQLJHQ�/DGXQJ�QLFKW�PLWHLQDQGHU�NRP�
ELQLHUHQ� N|QQHQ�� $XV� GHP� VHOEHQ� *UXQG� LVW� DXFK� HLQH� :HFKVHOZLUNXQJ� PLW� GHP� NDWLRQLVFKHQ�
.HWWHQVWDUWHU� DXVJHVFKORVVHQ��:lKUHQG�DOVR�GLH� IUHLH� UDGLNDOLVFKH�3KRWRSRO\PHULVDWLRQ�DXIJUXQG�GHU�
VHKU� NXU]HQ� /HEHQVGDXHU� GHU� UDGLNDOLVFKHQ� .HWWHQWUlJHU� EHL� 8QWHUEUHFKXQJ� GHU� %HVWUDKOXQJ� VRIRUW�
]XP� (UOLHJHQ� NRPPW�� NDQQ� GLH� SKRWRNDWLRQLVFKH� 3RO\PHULVDWLRQ� LQ� HLQHP� VRJHQDQQWHQ� ÄGDUN�FXUH³��
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(UOLHJHQ�NRPPW�� NDQQ�GLH�SKRWRNDWLRQLVFKH�3RO\PHULVDWLRQ� LQ�HLQHP�VRJHQDQQWHQ� ÄGDUN�FXUH³��ZHQQ�
DXFK�PLW�YHUPLQGHUWHU�*HVFKZLQGLJNHLW��ZHLWHU�IRUWVFKUHLWHQ��
1HEHQ�GHU�.RPELQDWLRQ�GHV�ZDFKVHQGHQ�NDWLRQLVFKHQ�.HWWHQHQGHV�PLW�GHP�$QLRQ�GHV�YHUZHQGHWHQ�
2QLXPVDO]LQLWLDWRUV� NDQQ� .HWWHQDEEUXFK� DXFK� GXUFK� $QLRQHQVSDOWUHDNWLRQHQ� �6FKHPD� ��� XQG� GXUFK�
5HDNWLRQ�PLW�QXNOHRSKLOHQ�6SDOWSURGXNWHQ�GHU�7KHUPRO\VH��E]Z��3KRWRO\VHUHDNWLRQ�HUIROJHQ��6FKHPD�
�����6R�ZXUGH�EHUHLWV�HUZlKQW��GDVV�I�U�1�$U\OPHWK\OS\ULGLQLXPVDO]H�LQ�GHU�/LWHUDWXU�GHU�(LQIOXVV�GHV�
DXV� GHU� 7KHUPRO\VH� HQWVWHKHQGHQ� 3\ULGLQGHULYDWHV� DXI� GLH� 3RO\PHULVDWLRQVJHVFKZLQGLJNHLW� XQG� GLH�
PD[LPDO�HUUHLFKEDUHQ�8PVlW]H�GLVNXWLHUW�ZXUGH §,§ ���
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'XUFK�hEHUWUDJXQJ�HLQHV�3URWRQV�YRP�ZDFKVHQGHQ�.HWWHQHQGH�DXI�GDV�$QLRQ�XQG�GXUFK�5HDNWLRQ�PLW�
1XNOHRSKLOHQ�ZLH�]�%��$ONRKROHQ�NRPPW�HV�GDU�EHU�KLQDXV�]X�.HWWHQ�EHUWUDJXQJVUHDNWLRQHQ��6FKHPD�
�����'LHVH�EHVFKOHXQLJHQ�GLH�3RO\PHULVDWLRQ�XQG�VHQNHQ�EHL�0RQRIXQNWLRQDOLWlW�GHV�.HWWHQ�EHUWUlJHUV�
GDV�HUUHLFKEDUH�0ROHNXODUJHZLFKW���
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9HUVFKLHGHQH� PXOWLIXQNWLRQHOOH� .HWWHQ�EHUWUDJXQJVDJHQWLHQ�� GLH� VLFK� I�U� NRQYHQWLRQHOOH� NDWLRQLVFKH�
3RO\PHULVDWLRQHQ� DOV� %HVFKOHXQLJHU� HLJQHQ�� ZHUGHQ� DXFK� LQ� 89�DXVKlUWHQGHQ� 6\VWHPHQ� YHUZHQGHW��
$P�ZLUNVDPVWHQ�VLQG�KLHUEHL�PXOWLIXQNWLRQHOOH�K\GUR[\OJUXSSHQKDOWLJH�9HUELQGXQJHQ ¨5»~» ��
�
���� 3RO\PHUJHEXQGHQH�2QLXPVDO]H�DOV� ODWHQWH�NDWLRQLVFKH� ,QLWLDWR�

UHQ�
'LH� $QELQGXQJ� YRQ� SKRWRVHQVLEOHQ� 2QLXPVDO]VWUXNWXUHQ� DQ� 3RO\PHUH� HU|IIQHW� GLH� 0|JOLFKNHLW� GHV�
(LQVDW]HV�GLHVHU�9HUELQGXQJHQ�DOV�ODWHQWH�NDWLRQLVFKH�0DNURLQLWLDWRUHQ��'D�HV�VLFK�EHL�2QLXPVDO]HQ�XP�
LRQLVFKH�6XEVWDQ]HQ�KDQGHOW��HUIRUGHUW�GHUHQ�3RO\PHUDQELQGXQJ�GHQ�$XIEDX�YRQ�LRQLVFKHQ�3RO\PHUHQ��
,RQLVFKH�3RO\PHUH�ZHUGHQ�XQWHUVFKLHGHQ� LQ�3RO\HOHNWURO\WH��GLH�GHILQLWLRQVJHPl�� LQ� MHGHU�:LHGHUKR�
OXQJVHLQKHLW� HLQH� LRQLVFKH� 6WUXNWXU� DXIZHLVHQ�� ,RQRPHUH�� GLH� HLQH� VROFKH� QLFKW� LQ� MHGHU� :LHGHUKR�
OXQJVHLQKHLW�WUDJHQ�XQG�0DNURLRQHQ�PLW��YRU]XJVZHLVH�DQ�GHQ�.HWWHQHQGHQ��HLQHU�E]Z��]ZHL��]XPLQ�
GHVW�DEHU�ZHQLJHQ� LRQLVFKHQ�*UXSSHQ ¨5»>¨ �� 7\SLVFKHUZHLVH�ZHUGHQ�NDWLRQLVFKH�3RO\HOHNWURO\WH�XQG� ,R�
QRPHUH�HQWZHGHU�GXUFK��&R�SRO\PHULVDWLRQ�QLFKWLRQLVFKHU�0RQRPHUH�XQG�DQVFKOLH�HQGH�SRO\PHUDQD�
ORJH�4XDWHUQLVLHUXQJ�RGHU�DXFK�GLUHNW�GXUFK��&R�SRO\PHULVDWLRQ�GHU�HQWVSUHFKHQGHQ�LRQLVFKHQ�0RQR�
PHUH� LQ�SRODUHQ�/|VXQJVPLWWHOQ�KHUJHVWHOOW ¨5»,¼ ��6R�N|QQHQ�9LQ\OS\ULGLQLXPSRO\PHUH�VRZRKO�GXUFK�3R�
O\PHULVDWLRQ�YRQ�9LQ\OS\ULGLQ�XQG�SRO\PHUDQDORJH�4XDWHUQLVLHUXQJ�DOV�DXFK�GXUFK�3RO\PHULVDWLRQ�YRQ�
9LQ\OS\ULGLQLXPVDO]HQ�LQ�ZlVVULJHU�/|VXQJ ¨5»  �KHUJHVWHOOW�ZHUGHQ��
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,Q�GHU�/LWHUDWXU�VLQG�YHUHLQ]HOWH�%HLVSLHOH�I�U�GLH�'DUVWHOOXQJ�SRO\PHUJHEXQGHQHU�2QLXPVDO]H�XQG�LKUH�
9HUZHQGXQJ�DOV�ODWHQWH�WKHUPLVFKH�XQG�SKRWRFKHPLVFKH�NDWLRQLVFKH�,QLWLDWRUHQ�]X�ILQGHQ §>¨ ��6R�ZXUGH�
EHLVSLHOVZHLVH�HLQ�DXI�3RO\VW\URO�EDVLHUHQGHV�3RO\PHU�PLW� ,RGRQLXPVDO]�6HLWHQJUXSSHQ� LQ�HLQHU�SRO\�
PHUDQDORJHQ�8PVHW]XQJ�YRQ�SDUWLHOO� LRGLHUWHP�6W\URO�PLW�S�7ROXROVXOIRQVlXUH�XQG�$QLVRO�KHUJHVWHOOW��
'LHVHV�LQ�GHU�6HLWHQJUXSSH�SDUWLHOO�'LDU\OLRGRQLXPJUXSSHQ�WUDJHQGH�IXQNWLRQHOOH�3RO\PHU�LQLWLLHUW�NDWL�
RQLVFKH�3RO\PHULVDWLRQHQ�VRZRKO�SKRWRFKHPLVFK�DOV�DXFK�WKHUPLVFK�PLW�HLQHU�lKQOLFKHQ�5DWH�ZLH�GLH�
HQWVSUHFKHQGH�QLHGHUPROHNXODUH�,RGRQLXPYHUELQGXQJ ¨5» ¬ ��'HV�ZHLWHUHQ�ZXUGHQ�EHUHLWV�DXI�1RYRODNHQ�
EDVLHUHQGH�3RO\PHUH�PLW� ,RGRQLXP�6HLWHQJUXSSHQ ¨5»,½ � XQG�DXFK�3RO\PHUH�PLW�'LDU\OLRGRQLXPJUXSSHQ�
LQ�GHU�+DXSWNHWWH�KHUJHVWHOOW ¨5»~§ ��%HLGH�LQLWLLHUHQ�NDWLRQLVFKH�3RO\PHULVDWLRQHQ�SKRWRFKHPLVFK��%HL�GHU�
OHW]WJHQDQQWHQ�9HUELQGXQJ�ZLUG�GXUFK�GLH�89�%HVWUDKOXQJ�HLQH�.HWWHQVSDOWXQJ�DXVJHO|VW��LQ�GHU�OHW]W�
HQGOLFK�HLQH�%U¡QVWHG�6lXUH�JHELOGHW�ZLUG��1DFK�GHP�JOHLFKHQ�3ULQ]LS�UHDJLHUHQ�+DXSWNHWWHQSRO\PHUH�
PLW�7ULDU\OVXOIRQLXPJUXSSHQ�EHL�89�%HVWUDKOXQJ�XQWHU�.HWWHQVSDOWXQJ�XQG�N|QQHQ�GDKHU�HEHQIDOOV�I�U�
NDWLRQLVFKH�3KRWRSRO\PHULVDWLRQHQ�YHUZHQGHW�ZHUGHQ ¨5»,¾ �� 3RO\PHUH�PLW�1�$ONR[\S\ULGLQLXPVWUXNWXUHQ�
DOV� (QGJUXSSH ¨5»~¿~ª ¨5»~©~ª ¨~¨5» � RGHU� 6HLWHQJUXSSH ¨~¨~¨ � VLQG� KHUJHVWHOOW� ZRUGHQ�� OHW]WHUH� GXUFK� 2[LGDWLRQ� YRQ�
3RO\�VW\URO�FR���YLQ\OS\ULGLQ��XQG�QDFKIROJHQGH�$ON\OLHUXQJ��6LH�HUZLHVHQ�VLFK�DOV�HIIHNWLYH�3KRWRLQLWLD�
WRUHQ�]�%��I�U�GLH�NDWLRQLVFKH�3RO\PHULVDWLRQ�YRQ�%XW\OYLQ\OHWKHU�XQG�&\FORKH[HQR[LG��&+2���
(LQ�JHQHUHOOHU�9RUWHLO� YRQ� SRO\PHUJHEXQGHQHQ�2QLXPVDO]LQLWLDWRUHQ� LVW� GLH� LP�9HUJOHLFK� ]X�GHQ�HQW�
VSUHFKHQGHQ�QLHGHUPROHNXODUHQ�2QLXPVDO]HQ�PHLVW�EHVVHUH�0LVFKEDUNHLW�PLW�GHQ�0RQRPHUHQ�XQG�GHQ�
HQWVWHKHQGHQ�3RO\PHUHQ��'LH�SRO\PHUJHEXQGHQHQ� ,QLWLDWRUHQ� VLQG�DX�HUGHP��GD� VLH� DXIJUXQG� LKUHV�
KRKHQ� 0ROHNXODUJHZLFKWHV� QLFKW� LQ� ELRORJLVFKH� 6\VWHPH� DXIJHQRPPHQ� ZHUGHQ�� ZHVHQWOLFK� ZHQLJHU�
WR[LVFK ¨~¨P¼ ��
+DQGHOW�HV�VLFK�EHL�GHP�ODWHQWHQ�2QLXPVDO]LQLWLDWRU�XP�HLQH�9HUELQGXQJ��GLH��ZLH�LQ�.DSLWHO�����GLVNX�
WLHUW��LQ�GHU�3KRWR��RGHU�7KHUPRO\VH�GXUFK�KHWHURO\WLVFKHQ�%LQGXQJVEUXFK�GLUHNW�HLQ�LQLWLDWLRQVIlKLJHV�
&DUERNDWLRQ�HU]HXJW��VR�ELHWHW�HLQH�JHHLJQHWH�3RO\PHUDQELQGXQJ�GHV�,QLWLDWRUV�SULQ]LSLHOO�GLH�0|JOLFK�
NHLW�GHU�*HQHULHUXQJ�SRO\PHUJHEXQGHQHU� LQLWLDWLRQVIlKLJHU�6SH]LHV��'LH�,QLWLLHUXQJ�HLQHU�NDWLRQLVFKHQ�
3RO\PHULVDWLRQ�PLW�GLHVHQ�0DNURLQLWLDWRUHQ�Z�UGH�GDQQ�GXUFK�$XIJUDIWHQ�GHV�NDWLRQLVFK�SRO\PHULVLHU�
EDUHQ�0RQRPHUV�]XP�$XIEDX�YRQ�3URSI�FR�SRO\PHUHQ�I�KUHQ��,Q�GHU�/LWHUDWXU�ILQGHQ�VLFK�KLHUI�U�]ZHL�
%HLVSLHOH��%HVFKULHEHQ�ZXUGH�GLH�6\QWKHVH�YRQ�+RPR��XQG�&RSRO\PHUHQ�PLW�6XOIRQLXPVDO]VWUXNWXUHQ�
LQ� GHU� 6HLWHQNHWWH ¨~¨  �� VRZLH� YRQ�+RPRSRO\PHUHQ�PLW� $PPRQLXPVDO]VWUXNWXUHQ� LQ� GHU� 6HLWHQNHWWH ¨~¨ ¬ �
GXUFK�GLH�IUHLH�UDGLNDOLVFKH��&R�SRO\PHULVDWLRQ�GHU�HQWVSUHFKHQGHQ�SRO\PHULVDWLRQVIlKLJHQ��QLHGHUPR�
OHNXODUHQ�LRQLVFKHQ�2QLXPYHUELQGXQJ��'LH�$QDO\VH�GHU�XQWHU�9HUZHQGXQJ�GLHVHU�EHLGHQ�0DNURLQLWLDWR�
UHQ� QDFK� NDWLRQLVFKHU� 3RO\PHULVDWLRQ� HLQHV� %LF\FORRUWKRHVWHUV� JHZRQQHQHQ� 3RO\PHUH� GHXWHW� GDUDXI�
KLQ�� GDVV� EHLGH�0DNURLQLWLDWRUW\SHQ� GLH� NDWLRQLVFKH� 3RO\PHULVDWLRQ� YRQ� %LF\FORRUWKRHVWHUQ� WKHUPLVFK�
DXVO|VHQ�XQG�]XP�$XIEDX�YRQ�3URSIFRSRO\PHUHQ� I�KUHQ��'LHVH�3URSIFRSRO\PHUH�ZHLVHQ�QRFK�HLQHQ�
$QWHLO�DQ�WKHUPRO\WLVFK�QLFKW�YHUEUDXFKWHU�2QLXPVDO]VWUXNWXU�DXI��6FKHPD������
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:lKUHQG�GHU�'LSORPDUEHLW�ZXUGHQ�HLJHQH�(UIDKUXQJHQ� LP�$XIEDX� LRQLVFKHU�+RPR��XQG�&RSRO\PHUH�
DXV� LRQLVFKHQ�0RQRPHUHQ�� JHQDXHU� DXV� GHULYDWLVLHUWHQ�+\GUR[\S\ULGLQLXP�� XQG� +\GUR[\LVRFKLQROLQL�
XPVDO]HQ��JHVDPPHOW ¨~¨P½Uª ¨~¨5§ ��,Q�GHU�YRUOLHJHQGHQ�'LVVHUWDWLRQ�VROOWH�GLH�3RO\PHUDQELQGXQJ�GHU�SKRWR�
UHDNWLYHQ� %HQ]RWKLD]ROLXPVWUXNWXU� YHUZLUNOLFKW� ZHUGHQ�� (V� ZXUGH� GLH� 6\QWKHVH� UDGLNDOLVFK� SRO\PHUL�
VLHUEDUHU�%HQ]RWKLD]ROLXPPRQRPHUH�DQJHVWUHEW��'LHV�VROOWH�GLH�0|JOLFKNHLW� ]XP�$XIEDX�YRQ�&RSRO\�
PHUHQ�GXUFK�IUHLH�UDGLNDOLVFKH�&RSRO\PHULVDWLRQ�GHU�LRQLVFKHQ�0RQRPHUH�HU|IIQHQ��1HEHQ�GHU�]X�XQ�
WHUVXFKHQGHQ�JHQHUHOOHQ�(LJQXQJ�GLHVHU�3RO\PHUH�DOV�0DNURLQLWLDWRUHQ�I�U�NDWLRQLVFKH�(SR[LGSRO\PHUL�
VDWLRQHQ�HUJDEHQ�VLFK�ZHLWHUH�)UDJHVWHOOXQJHQ��ZLH�RE�E]Z��LQ�ZHOFKHP�$XVPDVV�HLQH�3RO\PHUDQELQ�
GXQJ�$XVZLUNXQJHQ�DXI�GLH�,QLWLDWRUDNWLYLWlW�XQG�GDPLW�GLH�.LQHWLN�GHU�SKRWRNDWLRQLVFKHQ�(SR[LGSRO\�
PHULVDWLRQ�KDEHQ�Z�UGH��
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���� $XIJDEHQVWHOOXQJ�
�
$OOJHPHLQH�=LHOVHW]XQJ��8QWHUVXFKXQJ�GHU�:LUNVDPNHLW�QLHGHUPROHNXODUHU�XQG�SRO\PHU�
JHEXQGHQHU�%HQ]RWKLD]ROLXPVDO]H�DOV�,QLWLDWRUHQ�I�U�SKRWRNDWLRQLVFKH�(SR[LGSRO\PHULVD�
WLRQHQ�
�
,P�'HWDLO�HUJDEHQ�VLFK�DXV�GLHVHU�=LHOVHW]XQJ�I�U�GLH�YRUOLHJHQGH�$UEHLW�GLH�IROJHQGHQ�$XIJDEHQ��
�

��� 'LH�6\QWKHVH�QHXHU�QLHGHUPROHNXODUHU�%HQ]RWKLD]ROLXPVDO]GHULYDWH�PLW�DX[RFKURPHQ�
6XEVWLWXHQWHQ� XQG� LKUH� &KDUDNWHULVLHUXQJ� PLWWHOV� VSHNWURVNRSLVFKHU� 0HWKRGHQ� XQG�
5|QWJHQVWUXNWXUDQDO\VH��

��� 'LH�(LQI�KUXQJ�YRQ�SRO\PHULVDWLRQVIlKLJHQ�*UXSSHQ�LQ�VXEVWLWXLHUWH�XQG�XQVXEVWLWXLHU�
WH�%HQ]RWKLD]ROLXPVDO]H�XQG�GLH�&KDUDNWHULVLHUXQJ�GLHVHU�0RQRPHUH�PLWWHOV� VSHNWUR�
VNRSLVFKHU�0HWKRGHQ��

��� 'LH� +HUVWHOOXQJ� YRQ� &RSRO\PHUHQ� PLW� YHUVFKLHGHQDUWLJ� VXEVWLWXLHUWHQ� %HQ]RWKLD]ROL�
XPVDO]PRQRPHUHQ� XQG� LKUH� &KDUDNWHULVLHUXQJ� PLWWHOV� VSHNWURVNRSLVFKHU� 0HWKRGHQ��
*3&�XQG�'6&��

��� 'LH�(UPLWWOXQJ�YRQ�89�YLV�VSHNWURVNRSLVFKHQ�(LJHQVFKDIWHQ��ZLH�GLH�/DJH�GHU�$EVRUS�
WLRQVEDQGHQ��GHU�([WLQNWLRQVNRHIIL]LHQWHQ�XQG�GHU�/|VHPLWWHOHLQIO�VVH�DXI�GLH�$EVRUS�
WLRQVFKDUDNWHULVWLN�I�U�QLHGHUPROHNXODUH�XQG�FRSRO\PHUH�%HQ]RWKLD]ROLXPVDO]H�XQG�GLH�
(WDEOLHUXQJ�YRQ�6WUXNWXU�(LJHQVFKDIWV�%H]LHKXQJHQ��

��� 'LH�hEHUSU�IXQJ�GHU�:LUNVDPNHLW�GHU� V\QWKHWLVLHUWHQ�QLHGHUPROHNXODUHQ�XQG� FRSRO\�
PHUHQ�%HQ]RWKLD]ROLXPVDO]GHULYDWH�DOV�,QLWLDWRUHQ�I�U�SKRWRNDWLRQLVFKH�(SR[LGSRO\PH�
ULVDWLRQHQ��

��� 'LH�9HUIROJXQJ�GHU�.LQHWLN�GHU�SKRWRLQLWLLHUWHQ�NDWLRQLVFKHQ�(SR[LGSRO\PHULVDWLRQ�EHL�
9HUZHQGXQJ� GHU� YHUVFKLHGHQHQ� QLHGHUPROHNXODUHQ� XQG� FRSRO\PHUHQ� %HQ]RWKLD]ROL�
XPVDO]GHULYDWH�PLW� GHP�=LHO� GHU�(WDEOLHUXQJ�YRQ�=XVDPPHQKlQJHQ� ]ZLVFKHQ�6WUXN�
WXU��89�$EVRUSWLRQVFKDUDNWHULVWLN�XQG�,QLWLDWRUZLUNVDPNHLW��

��� 'LH�8QWHUVXFKXQJ�GHV�(LQIOXVVHV�HLQHV�SKRWRO\WLVFKHQ�5DGLNDOELOGQHUV�DXI�GLH�.LQHWLN�
GHU� SKRWRLQLWLLHUWHQ� NDWLRQLVFKHQ� (SR[LGSRO\PHULVDWLRQ� XQWHU� 9HUZHQGXQJ� GHU� YHU�
VFKLHGHQHQ�%HQ]RWKLD]ROLXPVDO]GHULYDWH��

��� 'LH�%HVWLPPXQJ�GHU�WKHUPLVFKHQ�/DWHQ]�GHU�V\QWKHWLVLHUWHQ�%HQ]RWKLD]ROLXPVDO]GHUL�
YDWH�LQ�(SR[LGIRUPXOLHUXQJHQ��

��� 8QWHUVXFKXQJHQ�]XU�$XINOlUXQJ�GHU�1DWXU�GHU�LQLWLLHUHQGHQ�6SH]LHV��
�
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�� $OOJHPHLQHU�7HLO�
���� 1LHGHUPROHNXODUH�%HQ]RWKLD]ROLXPVDO]H�
(V�ZDU�GDV�=LHO�GHU�YRUOLHJHQGHQ�'LVVHUWDWLRQ��GLH�(LJQXQJ�YRQ�QLHGHUPROHNXODUHQ�XQG�SRO\PHUJHEXQ�
GHQHQ�1�TXDWHUQlUHQ�%HQ]RWKLD]ROLXPVDO]HQ�DOV�SKRWRNDWLRQLVFKH�,QLWLDWRUHQ�I�U�(SR[LGSRO\PHULVDWLR�
QHQ� ]X� XQWHUVXFKHQ��'LH�'HULYDWLVLHUXQJ�GHV�%HQ]RWKLD]ROV\VWHPV�PLW�&KURPRSKRUHQ��$X[RFKURPHQ�
XQG� UDGLNDOLVFK� SRO\PHULVDWLRQVIlKLJHQ� *UXSSHQ� ZDU� LQ� GLHVHP� 5DKPHQ� HLQH� GHU� HUVWHQ� $XIJDEHQ��
'XUFK�GLH�(LQI�KUXQJ�YRQ�&KURPRSKRUHQ��G�K�� OLFKWDEVRUELHUHQGHQ�0ROHN�OIUDJPHQWHQ��XQG�$X[RFK�
URPHQ��G�K��$WRPJUXSSLHUXQJHQ�PLW�IUHLHQ�(OHNWURQHQSDDUHQ�LQ�Q�2UELWDOHQ��ZXUGH�HLQH�%HHLQIOXVVXQJ�
GHU� 89�$EVRUSWLRQVFKDUDNWHULVWLN� GHV� %HQ]RWKLD]ROV\VWHPV� DQJHVWUHEW�� ,Q� GHU� 5HJHO� NDQQ� HUZDUWHW�
ZHUGHQ��GDVV�GLHVH�*UXSSHQ�]X�HLQHU�EDWKRFKURPHQ�9HUVFKLHEXQJ�GHV�89�$EVRUSWLRQVPD[LPXPV�GHV�
+202�/802� hEHUJDQJV� GHU� 9HUELQGXQJ�� LQ� GLH� VLH� HLQJHI�KUW� ZXUGHQ� I�KUHQ�� %HL� DX[RFKURPHQ�
*UXSSHQ� LVW� MHGRFK� DXFK� HLQH� K\SVRFKURPH� 9HUVFKLHEXQJ� P|JOLFK�� 'DU�EHU� KLQDXV� NDQQ� ELVZHLOHQ�
HLQH� ,QWHQVLYLHUXQJ� GLHVHU� $EVRUSWLRQ� �+\SHUFKURPLH�� HUUHLFKW�ZHUGHQ��:HLWHUKLQ� VLQG� 6XEVWLWXHQWH�
QHIIHNWH� I�U�GHQ�$EODXI�GHU�3KRWRUHDNWLRQ�XQG�GLH�.LQHWLN�GHU�SKRWRNDWLRQLVFKHQ�3RO\PHULVDWLRQ�YRQ�
EHVRQGHUHP� ,QWHUHVVH�� %HL� GHU� $XVZDKO� GHU� 6XEVWLWXHQWHQ� LVW� DXI� $QIRUGHUXQJHQ�� GLH� VLFK� DXV� GHU�
9HUZHQGXQJ�GHU�%HQ]RWKLD]ROLXPVDO]H�DOV�SKRWRNDWLRQLVFKH�,QLWLDWRUHQ�HUJHEHQ��]X�DFKWHQ��6R�LVW�GLH�
(LQI�KUXQJ�YRQ�15 ¼ �*UXSSLHUXQJHQ�QLFKW�HPSIHKOHQVZHUW��GD�GLHVH�DXIJUXQG� LKUHU�%DVL]LWlW�]XP�$E�
EUXFK�HLQHU�(SR[LGSRO\PHULVDWLRQ�I�KUHQ�N|QQHQ��+\GUR[\JUXSSHQ�E]Z��JHQHUHOO�*UXSSHQ�PLW�DNWLYHQ�
3URWRQHQ� VLQG� DXIJUXQG� GHU� SRWHQWLHOOHQ� NHWWHQ�EHUWUDJHQGHQ� :LUNXQJ� LP� 5DKPHQ� V\VWHPDWLVFKHU�
%HWUDFKWXQJHQ�HEHQIDOOV�XQJHHLJQHW���
,Q� GHU� YRUOLHJHQGHQ� $UEHLW�ZXUGH� GHU� $XIEDX� YRQ�1�$U\OPHWK\O�����EHQ]RWKLD]ROLXPV\VWHPHQ� DQJH�
VWUHEW��'LHVH�N|QQHQ�6XEVWLWXHQWHQ�LQ�GUHL�SULQ]LSLHOO�YHUVFKLHGHQHQ�3RVLWLRQHQ�DXIZHLVHQ��$EE������
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'HU� 5HVW� 5  � LVW� %HVWDQGWHLO� GHU� $U\OPHWK\OJUXSSLHUXQJ� DP� 6WLFNVWRII� GHV� %HQ]RWKLD]ROLXPVDO]HV� XQG�
ZLUG� LQ� GHU� 6WLFNVWRIITXDWHUQLVLHUXQJ� PLW� GHP� 4XDWHUQLVLHUXQJVUHDJHQ]� HLQJHI�KUW�� 'LH� 6XEVWLWXWLRQ�
NDQQ� MHGRFK� DXFK� DQ� HLQHU� IRUPDO� EHOLHELJHQ� 3RVLWLRQ� GHV� NRQGHQVLHUWHQ� +HWHURDURPDWHQ� HUIROJHQ��
HQWZHGHU�LP�KHWHURDURPDWLVFKHQ�7HLO��5 ¼ ��RGHU�DP�%HQ]RONHUQ��5 ¨ ���
/LWHUDWXUEHNDQQWH�6\QWKHVHVWUDWHJLHQ�XQWHU�$XIEDX�GHV�����%HQ]RWKLD]ROV\VWHPV�I�KUHQ�PLW�GHP�6\Q�
WKHVHEDXVWHLQ� I�U� &��� LQ� GHU� 5HJHO� HLQHQ� 6XEVWLWXHQWHQ� LQ� GLHVHU� 3RVLWLRQ� HLQ�� GHU� HQWZHGHU� LQ� JH�
Z�QVFKWHU�$UW� JHVWDOWHW� LVW� RGHU�QDFKWUlJOLFK�HQWIHUQW�E]Z��PRGLIL]LHUW�ZHUGHQ�PXVV��'LH�.ODVVLIL]LH�
UXQJ�GHU�9LHO]DKO�DQ�H[LVWLHUHQGHQ�6\QWKHVHQ�HUIROJW�DQKDQG�GHU�$UW�GHU�6XEVWLWXHQWHQ�DQ�GHU�HLQJH�
VHW]WHQ� DURPDWLVFKHQ� 9HUELQGXQJ ¨~¨P¾Uª ¨~¨5¿ �� ,P� 6LQQH� GLHVHU� (LQWHLOXQJ� LVW� GLH� DP� KlXILJVWHQ� YHUIROJWH�
6\QWKHVHURXWH� GLH� .RQGHQVDWLRQ� HLQHV� �RUWKR��6�& § + ¬ �1�%DXVWHLQV�PLW� HLQHP�5HDJHQ]�� GDV� &��� HLQ�
I�KUW ¨~¨5© ��'LHV�EHGHXWHW�LQ�GHU�5HJHO�GLH�8PVHW]XQJ�YRQ���$PLQRWKLRSKHQROHQ�PLW�$F\OLHUXQJVUHDJHQ�
WLHQ ¨~¨[¾Uª ¨,¨5¿~ª ¨,¨5©,ª ¨P¼U»~ª ¨P¼D¨ � RGHU� DQGHUHQ� HOHNWURSKLOHQ� &�9HUELQGXQJHQ ¨,¨P¾~ª ¨,¨5¿,ª ¨[¼U» �� 6R� I�KUW� GLH� 8PVHW]XQJ� PLW�
&DUERQVlXUHQ��&DUERQVlXUHFKORULGHQ�RGHU� ±DQK\GULGHQ�� OHW]WHUH�KlXILJ� DOV� UHDNWLYHUH�JHPLVFKWH�$Q�
K\GULGH ¨~¨P¿~ª ¨~¨P©~ª ¨P¼~¼ �� DEHU�DXFK�PLW�&DUERQVlXUHDPLGHQ�� �HVWHUQ�XQG�±QLWULOHQ�]X�GHQ�HQWVSUHFKHQGHQ�R�
0HUFDSWRDQLOLGHQ�� 'LHVH� ZHUGHQ� PHLVW� LQ� VLWX� ]X� LQ� 3RVLWLRQ� �� DON\OLHUWHQ� ����%HQ]RWKLD]ROHQ� F\FOL�
VLHUW ¨P¼  ��6FKHPD������,Q�HLQHU�9DULDQWH�NDQQ�DXFK�����%HQ]RWKLD]RO�VHOEVW�DXV���$PLQRWKLRSKHQRO�XQG�
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2UWKRDPHLVHQVlXUHWULHWK\OHVWHU�KHUJHVWHOOW�ZHUGHQ ¨P¼ ¬ ��$XFK�$OGHK\GH�UHDJLHUHQ�XQWHU�'HK\GULHUXQJ�]X�
LQ�3RVLWLRQ���DON\OLHUWHQ�����%HQ]RWKLD]ROHQ��0LW�3KRVJHQ�HQWVWHKW���+\GUR[\EHQ]RWKLD]RO�XQG�PLW�7KL�
RSKRVJHQ�RGHU�6FKZHIHONRKOHQVWRII���0HUFDSWREHQ]RWKLD]RO��6FKHPD������
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'LH�6\QWKHVH�YRQ� LQ�ZHLWHUHQ�3RVLWLRQHQ�DX�HU�&��� VXEVWLWXLHUWHQ�����%HQ]RWKLD]ROHQ�HUIRUGHUW�QDFK�
GLHVHP� 6\QWKHVHSULQ]LS� GLH� 9HUZHQGXQJ� VXEVWLWXLHUWHU� ��$PLQRWKLRSKHQROH�� 'LHVH� HUKlOW�PDQ� GXUFK�
GLH� +HU]�5HDNWLRQ ¨P¼~½Uª ¨P¼U§~ª ¨P¼~¾Uª ¨P¼U¿ � DXV� GHQ� HQWVSUHFKHQG� VXEVWLWXLHUWHQ� DURPDWLVFKHQ� $PLQHQ� PLW� IUHLHU�
RUWKR�3RVLWLRQ�XQG�'LVFKZHIHOGLFKORULG�QDFK�DONDOLVFKHU�+\GURO\VH��VLHKH�6FKHPD������
'LH� ZLFKWLJVWH� $OWHUQDWLYH� ]XU� 8PVHW]XQJ� YRQ� ��$PLQRWKLRSKHQROHQ� E]Z�� R�0HUFDSWRDQLOLGHQ� LVW� GLH�
R[LGDWLYH�&\FOLVLHUXQJ�HLQHV�& § + ½ �1�&�6�3UlNXUVRUV ¨~¨[¾Uª ¨~¨P¿~ª ¨~¨P© ��G�K��GHU�5LQJVFKOXVV�EHLVSLHOVZHLVH�HLQHV�
1�$U\OWKLRDPLGHV��7KLRDQLOLGHV��RGHU�$U\OWKLRKDUQVWRIIHV�XQWHU�GHU�:LUNXQJ�YRQ�W\SLVFKHUZHLVH�.DOLXP�
IHUULF\DQLG�E]Z��%URP�DOV�2[LGDWLRQVPLWWHO�]X�LQ�3RVLWLRQ���DON\OLHUWHQ��DU\OLHUWHQ�RGHU�DPLQRDON\OLHUWHQ�
%HQ]RWKLD]ROHQ ¨P¼U©~ª ¨  »~ª ¨  ¨ � �6FKHPD������hEHUVLFKWOLFKH�'DUVWHOOXQJHQ�ZHLWHUHU�6\QWKHVHQ� ILQGHQ� VLFK� LQ�
GHU�/LWHUDWXU ¨,¨5¿,ª ¨,¨5©,ª ¨  ¼ ��
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2KQH�GHQ�$XIEDX�GHV�+HWHURF\FOXV�LVW�GLH�(LQI�KUXQJ�EHVWLPPWHU�6XEVWLWXHQWHQ�DXFK�GXUFK�6XEVWLWX�
WLRQVUHDNWLRQHQ�GLUHNW�DQ�����%HQ]RWKLD]ROHQ�P|JOLFK��:lKUHQG�DQ�&���GHV�%HQ]RWKLD]ROV�DXVVFKOLH��
OLFK�QXNOHRSKLOH�6XEVWLWXWLRQVUHDNWLRQHQ�VWDWWILQGHQ ¨,¨P¾~ª ¨~¨P¿~ª ¨~¨P©~ª ¨P¼>¨5ª ¨ ~ �� VLQG�HOHNWURSKLOH�6XEVWLWXWLRQVUHDN�
WLRQHQ�DP�%HQ]RONHUQ�GHV�NRQGHQVLHUWHQ�+HWHURDURPDWHQ�P|JOLFK ¨,¨P¾Uª ¨,¨5¿,ª ¨,¨5©,ª ¨ [¬ �� ,Q�GLHVHQ�6 �� �5HDNWLR�
QHQ�HQWVWHKW�LQ�GHU�5HJHO�GDV�DQ�&���VXEVWLWXLHUWH�'HULYDW�DOV�+DXSWSURGXNW��GDQHEHQ�HQWVWHKHQ�&�����
&����XQG�&���VXEVWLWXLHUWH�'HULYDWH�PHLVW�LQ�GLHVHU�5HLKHQIROJH�DEQHKPHQG��
'LH� $XVEHXWHQ� LQ� GHU� 4XDWHUQLVLHUXQJ� GHV� KHWHURF\FOLVFKHQ� 6WLFNVWRIIV� VLQG� DXIJUXQG� GHU� JHULQJHQ�
1XNOHRSKLOLH�GHU�PHLVWHQ�%HQ]RWKLD]ROGHULYDWH�KlXILJ� UHFKW�QLHGULJ�� YRU�DOOHP�ZHQQ�GDV�4XDWHUQLVLH�
UXQJVUHDJHQ]�VWHULVFK�DQVSUXFKVYROO�XQG�YRQ�JHULQJHU�(OHNWURSKLOLH�LVW��%HVRQGHUV�UHDNWLRQVWUlJH�VLQG�
DXIJUXQG� GHV� VWHULVFKHQ� $QVSUXFKV� DQ� &���� G�K�� LQ� GLUHNWHU� 1DFKEDUVFKDIW� ]XP� KHWHURDURPDWLVFKHQ�
6WLFNVWRII��VXEVWLWXLHUWH�%HQ]RWKLD]ROH��'LHVH�'HULYDWH�VLQG�KlXILJ� LQ�DN]HSWDEOHQ�$XVEHXWHQ�QXU��EHU�
DOWHUQDWLYH�6\QWKHVHZHJH�]XJlQJOLFK��6R� OLHIHUW�GLH�8PVHW]XQJ�HLQHV�1�$ON\O���$PLQRWKLRSKHQROV�PLW�
HLQHP�$F\OLHUXQJVUHDJHQ]�QDFK�GHP�LQ�6FKHPD����GDUJHVWHOOWHQ�6\QWKHVHSULQ]LS�EHL�JHHLJQHWHU�:DKO�
GHU�5HDNWLRQVEHGLQJXQJHQ�GLUHNW�GLH�TXDWHUQlUH�1�$ON\OEHQ]RWKLD]ROLXPYHUELQGXQJ ¨  ½ ��
�
������ 6\QWKHVH�VXEVWLWXLHUWHU�%HQ]RWKLD]ROH�
(V�ZXUGH�]XQlFKVW�GLH�(LQI�KUXQJ�YRQ�DX[RFKURPHQ�XQG�UDGLNDOLVFK�SRO\PHULVLHUEDUHQ�*UXSSHQ�GXUFK�
HLQH�6\QWKHVHVHTXHQ]�DQJHVWUHEW��GLH�QLFKW�GHQ�$XIEDX�GHV�����%HQ]RWKLD]ROV\VWHPV� LQYROYLHUWH�� ,P�
HUVWHQ�6FKULWW�GLHVHU�6HTXHQ]�ZXUGH�GHVWLOODWLY�JHUHLQLJWHV�%HQ]RWKLD]RO���D��QDFK�/LWHUDWXUYRUVFKULIWHQ�
QLWULHUW ¨  §~ª ¨  ¾ �� $XV� GHP� *HPLVFK� GHU� LVRPHUHQ� 1LWUREHQ]RWKLD]ROH� NRQQWH� GDV� +DXSWSURGXNW� ��
1LWUREHQ]RWKLD]RO� ��E�� GXUFK� IUDNWLRQLHUHQGH� .ULVWDOOLVDWLRQ� DXV� (WKDQRO� LVROLHUW� XQG� LP� IROJHQGHQ�
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�
T�UHV�W�XZYZ[�\^]
_�`�aCbdc�e�f'e
gCh!ajiHkJl�`Cm�n h�o�`�p�eHa�q'h�bdcHr s�q'h!t�udv�w'x

'LH� (LQI�KUXQJ� SULPlUHU� XQG� VHNXQGlUHU� $ON\OUHVWH� HUZLHV� VLFK� GXUFK� GLH� 8PVHW]XQJ� YRQ� ��
+\GUR[\EHQ]RWKLD]RO�����PLW�YHUVFKLHGHQHQ�SULPlUHQ�E]Z��VHNXQGlUHQ�$ON\OKDORJHQLGHQ�LP�6LQQH�GHU�
:LOOLDPVRQVFKHQ�(WKHUV\QWKHVH�DOV�P|JOLFK��(V�NRQQWHQ�VR�GXUFK�5HDNWLRQ�YRQ���PLW��EHUVFK�VVLJHP�
0HWK\OLRGLG������,VRSURS\OLRGLG�����E]Z��+H[\OEURPLG����� LQ�$FHWRQ�XQWHU�=XJDEH�HLQHV�bTXLYDOHQWHV�
.DOLXPFDUERQDW� GLH� (WKHU� ��0HWKR[\EHQ]RWKLD]RO� ��F��� ��,VRSURSR[\EHQ]RWKLD]RO� ��G�� XQG� ��
+H[\OR[\EHQ]RWKLD]RO���H��LQ�JXWHQ�$XVEHXWHQ�JHZRQQHQ�ZHUGHQ��6FKHPD������
'LH�'DUVWHOOXQJ� YRQ� (VWHUQ� GHV� ��+\GUR[\EHQ]RWKLD]ROV� ���� NRQQWH� GXUFK� GLH�5HDNWLRQ�PLW� GHU� HQW�
VSUHFKHQGHQ� &DUERQVlXUH� XQWHU� =XVDW]� YRQ�'&&� DOV� .RQGHQVDWLRQVPLWWHO� XQG� NDWDO\WLVFKHU�0HQJHQ�
'0$3�LQ�'LFKORUPHWKDQ�UHDOLVLHUW�ZHUGHQ��$XV�GHU�8PVHW]XQJ�YRQ�&DSURQVlXUH������%HQ]RHVlXUH�����
E]Z�� S�9LQ\OEHQ]RHVlXUH� ���� ZXUGHQ� GLH� (VWHU� ��+H[R\OR[\EHQ]RWKLD]RO� ��I��� ��
%HQ]R\OR[\EHQ]RWKLD]RO���J��XQG����S�9LQ\OEHQ]R\OR[\�EHQ]RWKLD]RO���K��HUKDOWHQ��6FKHPD������
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§¨�C©ª� � �$«¬��C©ª� � �!��� � �B�!�H«��C©ª���!� � � �!� � � ®B¯C°
±J²���� � ��� ° ³ � ³ �d´7µ ³ ¶�·±J¸¹��� � �!��� � �d���!�

∆
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∆
�J¾ ¶�·

±d¿��.�^�!��� � �!�C� � �J�J´�» ·±JÀ¹�.�Á��¡'��¾�Â ·±�Ã¨�.�¦£7¤ � �!�C�B���!� � ¤ ��¡'��¾ ¶*· �T�UHV�W�XZYZ[�Ä¦]jÅ�Æ�Æ�k Ç�eHn e�f7b eHnBÈHa�ÉÊÈHa�mÌË�r t t r sHÍÎf'h�a�f'Ï�c�eÑÐCbdc�eHn f7`�aCbdc�e�f'eÒq$ÈHnÔÓ*eCÕÖr aHaHÈHa�ÉÌgCh!aÑÐ�f7b eHnBa×ÈHa�mØÐCbdc�eHndaÒsHÈ�fÙiHk
l�`Cm�n h�o�`�p�eHa�q'h�bdcHr s�q'h!t�udv�w'x

9RQ�GHU�9HUELQGXQJ��K�NRQQWHQ�GXUFK�/|VHQ� LQ�VLHGHQGHP�(VVLJHVWHU�XQG�hEHUVFKLFKWHQ�GLHVHU�/|�
VXQJ�PLW�3HWUROHWKHU�(LQNULVWDOOH�JH]�FKWHW�ZHUGHQ��GLH�PLWWHOV�5|QWJHQGLIIUDNWLRQ�XQWHUVXFKW�ZXUGHQ�
�$EE������

�Ú:Û�Û ]�Ü�] Ý¦È�f'f'Ï�cHaHr b b�sHÈ�f�mHeHn^Þ�ß!aCb ÉHeHa�f7bdnBÈHà'bdÈ!n�gCh!ajiHkdu á�k Ç¦r aC`�t p�eHa�q'h�`�t h�o�`Cw�kdp�eHa�q'h�bdcHr s�q'h!t�u7â�V�wJã¦ÐHr a�q'eHt ÍÎh!t eHà�äHt x

9RQ�GHQ�LP�5DKPHQ�GLHVHU�$UEHLW�V\QWKHWLVLHUWHQ�XQG�LQ�6FKHPD����DXIJHI�KUWHQ�(VWHUQ�XQG�(WKHUQ�
GHV�%HQ]RWKLD]ROV�LVW�QDFK�YRUOLHJHQGHQ�(UNHQQWQLVVHQ�QXU���0HWKR[\EHQ]RWKLD]RO���F��LQ�GHU�/LWHUDWXU�
EHUHLWV�EHNDQQW åBæ'ç ��
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'LH�:LOOLDPVRQVFKH� (WKHUV\QWKHVH� HLJQHW� VLFK� EHNDQQWHUPD�HQ� QLFKW� ]XU� (LQI�KUXQJ� WHUWLlUHU� $ON\O�
UHVWH��'DU�EHU�KLQDXV�LVW�DXFK�GLH�6\QWKHVH�YRQ�3KHQR[\GHULYDWHQ�GHV�%HQ]RWKLD]ROV�DXI�GLHVHP�:H�
JH�QLFKW�P|JOLFK��:LH�HUOlXWHUW�ZXUGH��HUIRUGHUW�GLH�(LQI�KUXQJ�YRQ�6XEVWLWXHQWHQ�DP�%HQ]RONHUQ�GHV�
%HQ]RWKLD]ROV�GXUFK�6\QWKHVHVWUDWHJLHQ��GLH�GHQ�+HWHURF\FOXV�DXIEDXHQ��GLH�9HUZHQGXQJ�GHU�HQWVSUH�
FKHQG�VXEVWLWXLHUWHQ�DURPDWLVFKHQ�$PLQH��GLH�DX�HUGHP�HLQH�IUHLH�RUWKR�3RVLWLRQ�DXIZHLVHQ�P�VVHQ���
'D�GLH�6\QWKHVH�GHV�WHUW�%XWR[\��XQG�3KHQR[\GHULYDWHV�YRQ�%HQ]RWKLD]RO�DQJHVWUHEW�ZXUGH��ZXUGHQ�
VRPLW�GLH�$QLOLQH�S�$PLQRSKHQ\O�WHUW�EXW\OHWKHU����D��XQG�S�$PLQRSKHQ\OSKHQ\OHWKHU����E��EHQ|WLJW��
=XU� 6\QWKHVH� GHV� QLFKW� NlXIOLFKHQ� S�$PLQRSKHQ\O�WHUW�EXW\OHWKHUV� ���D�� ZXUGH� S�)OXRUQLWUREHQ]RO�
�����PLW�.DOLXP�WHUW�EXWDQRODW�LQ�%XWDQRO�]X�S�1LWURSKHQ\O�WHUW�EXW\OHWKHU������XPJHVHW]W åBæCå ��'LH�DQ�
VFKOLH�HQGH� 5HGXNWLRQ� GHU� 1LWURJUXSSH� PLWWHOV� 3DOODGLXP� DXI� $NWLYNRKOH� XQG� $PPRQLXPIRUPLDW� DOV�
:DVVHUVWRIITXHOOH� LQ� 'LR[DQ� HUJDE� GHQ�S�$PLQRSKHQ\O�WHUW�EXW\OHWKHU� ���D��� GHU� QLFKW� LVROLHUW�� VRQ�
GHUQ� GXUFK� (LQOHLWHQ� YRQ�&KORUZDVVHUVWRII� LQ� GLH� YRP�.DWDO\VDWRU� EHIUHLWH�5HDNWLRQVO|VXQJ� GLUHNW� LQ�
GDV�EHQ|WLJWH�S�$PLQRSKHQ\O�WHUW�EXW\OHWKHUK\GURFKORULG����D���EHUI�KUW�ZXUGH��6FKHPD������
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��� ��� ����� ����� �T�UHV�W�XZYZ[! �]
_�`�aCbdc�e�f'eûmHe�f.Ç�h!nBt "HÈ�# eHn f.á�k Ý¦Íûr a�h%$!c�eHaC`�t k'& (�)*& kdpHÈCb `�t eCbdc�e!nBcC`Cm�n h�Ï�cHt h!ndr m�u7â�v�Y�w'x

$XV�S�$PLQRSKHQ\OSKHQ\OHWKHU� ���E��ZXUGH� HEHQIDOOV� GDV� HQWVSUHFKHQGH� +\GURFKORULG���E� KHUJH�
VWHOOW�� $XV� GLHVHP� JHODQJ� LQ� $QOHKQXQJ� DQ� HLQH� /LWHUDWXUYRUVFKULIW åBæ�ç � GXUFK� GLH� 8PVHW]XQJ� PLW�
'LVFKZHIHOGLFKORULG� GLH� 6\QWKHVH� GHV� +HU]�6DO]HV� ��3KHQR[\�������EHQ]RGLWKLD]ROLXPFKORULG� �����
�6FKHPD� ����� 'LH� 6\QWKHVH� GHV� HQWVSUHFKHQGHQ� +HU]�6DO]HV� DXV� S�$PLQRSKHQ\O�WHUW�
EXW\OHWKHUK\GURFKORULG� ���D�� JHODQJ� QLFKW�� 'DV� %HQ]RGLWKLD]ROLXPFKORULG� ��� ZXUGH� ]X� GHP� R�
$PLQRWKLRODW����K\GURO\VLHUW�XQG�GXUFK�=XJDEH�HLQHU�/|VXQJ�GHV�JHPLVFKWHQ�$QK\GULGV�DXV�$PHLVHQ��
XQG�(VVLJVlXUH�GLUHNW� ]X���3KHQR[\EHQ]RWKLD]RO� ��L��XPJHVHW]W� �6FKHPD������'LH�$XVEHXWH�ZDU� I�U�
GDV� LP� 5DKPHQ� GLHVHU� $UEHLW� HUVWPDOLJ� KHUJHVWHOOWH� ��3KHQR[\EHQ]RWKLD]RO� ��L�� JHULQJHU� DOV� LQ� GHU�
/LWHUDWXU� I�U�GLH�6\QWKHVH�YRQ���0HWKR[\EHQ]RWKLD]RO�QDFK�GLHVHP�9HUIDKUHQ�DQJHJHEHQ ådæ'ç ��'LHV� LVW�
YHUPXWOLFK�DXI�GLH�lX�HUVW�JHULQJH�/|VOLFKNHLW�GHU�=ZLVFKHQVWXIH����LP�ZlVVULJHQ�DONDOLVFKHQ�0HGLXP�
]XU�FN]XI�KUHQ��'LH�6\QWKHVHVHTXHQ]�LVW�VR�DOVR�QLFKW�DXI�GLH�(LQI�KUXQJ�K\GURSKREHUHU�5HVWH��EHU�
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T�UHV�W�XZYZ[�Ü¦]jÞ�e�sHà'bdr h!a�f'f'eJq�È�eHa�qr#BäHn¦m�r ej_�`�aCbdc�e�f�e
gCh!ajiHk�s�c�eHa�h�o�`�p�eHa�q'h�bdcHr s�q'h!t�u7âKt w'x

'LH�9HUZHQGXQJ�GLHVHU�6\QWKHVHURXWH�LVW�GDU�EHU�KLQDXV�JHQHUHOO�I�U�PHWD�VXEVWLWXLHUWH�$QLOLQH�QLFKW�
HPSIHKOHQVZHUW�XQG�VRPLW�DXI�GLH�+HUVWHOOXQJ�LQ�3RVLWLRQ�&���VXEVWLWXLHUWHU�'HULYDWH�GHV�%HQ]RWKLD]ROV�
EHVFKUlQNW��'LHV�LVW�GDUDXI�]XU�FN]XI�KUHQ��GDVV�GLH�+HU]�5HDNWLRQ�EHL�IUHLHU�SDUD�3RVLWLRQ�GHV�$QLOLQV�
YRQ�HLQHU�&KORULHUXQJ�GLHVHU�3RVLWLRQ�EHJOHLWHW�ZLUG å u�v'w åBæ u'w åBæ x ��$XFK�GLH�%LOGXQJ�GHV�'LWKLD]ROLXPF\FOXV�
YHUOlXIW� QLFKW� LPPHU�HLQGHXWLJ� LQ�HLQH�5LFKWXQJ�� ]�%��QXU� LQ�SDUD�3RVLWLRQ�]XP�XUVSU�QJOLFKHQ�PHWD�
6XEVWLWXHQWHQ� GHV� $QLOLQV�� 6R� HQWVWHKW� EHLVSLHOVZHLVH� EHL� GHU� 8PVHW]XQJ� YRQ�P�0HWK\ODQLOLQ� ,� PLW�



$ è�è Ó<Ð!é�Ð�êJë*ÐHÞ 7 Ð�ê è �

�

���

�

'LVFKZHIHOGLFKORULG� HLQH� ODXW� GHQ� $XWRUHQ� QLFKW� WUHQQEDUH� 0LVFKXQJ� DXV� ��&KORU���PHWK\O�������
EHQ]RGLWKLD]ROLXPFKORULG�,,�XQG���&KORU���PHWK\O�������EHQ]RGLWKLD]ROLXPFKORULG�,,, å u�v ��6FKHPD������
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� � �=� �� �T�UHV�W�XZYZ[K�*]���eHr f�$Hr eHt�#BäHn¦m�r e ÐHaCb f7b eHcHÈHa�É�r f'h!ÍÎeHn eHn¦Ï�cHt h!nBr eHn b eHn^l�eHn q�kB_�sHt q'eûsHÈ�f������ �Ck f$ÈHp�f7bdr bdÈHr eHn bBeHa
Ý¦aHr t r a�eHa%� �=�dx

,Q�UHODWLY�HLQIDFKHU�:HLVH�ZDU�GDJHJHQ�GLH�(LQI�KUXQJ�GHV�&KURPRSKRUV�&XPDULQ�LQ�GLH�3RVLWLRQ�&���
GHV�%HQ]RWKLD]ROV�]X�UHDOLVLHUHQ��8QWHU�$XIEDX�GHV�%HQ]RWKLD]ROV\VWHPV�HQWVSUHFKHQG�GHU�LQ�6FKHPD�
���GDUJHVWHOOWHQ�6\QWKHVHVWUDWHJLHQ��NDQQ���β�&\DQRPHWK\OEHQ]RWKLD]RO������DXV���$PLQRWKLRSKHQRO�
�����XQG�0DORQRQLWULO������JHZRQQHQ�ZHUGHQ��'LH�(LQI�KUXQJ�GHV�&KURPRSKRUV�JHOLQJW�GXUFK�8PVHW�
]XQJ� GHV� 1LWULOV� ��� PLW� 6DOLF\ODOGHK\G� ������ 'DV� ]XQlFKVW� HQWVWHKHQGH� .QRHYHQDJHO�
.RQGHQVDWLRQVSURGXNW���� F\FOLVLHUW� EHL� (UKLW]HQ� LQ� VDXUHQ� 0HGLXP� ]X� ����¶�%HQ]RWKLD]RO\O��FXPDULQ�
��M���,Q�9HUIROJXQJ�HLQHU�OLWHUDWXUEHNDQQWHQ�0HWKRGH åBæ7æ �NRQQWH�GLHVH�8PVHW]XQJ�DOV�(LQWRSIUHDNWLRQ�LQ�
KHWHURJHQ�ZlVVULJHU�3KDVH�JHVWDOWHW�ZHUGHQ��6FKHPD������
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°'± « ² �T�UHV�W�XZYZ[K³*]
_�`�aCbdc�e�f'e
gCh!a�´Hkdu�µ	¶ k���eHa�q'h�bdcHr s�q'h!t `Ht w�k Ï�ÈHÍÎsHnBr a u7â�·�w'x

$XFK�GLH�(LQI�KUXQJ�HLQHU�UDGLNDOLVFK�SRO\PHULVLHUEDUHQ�*UXSSH�LQ�GLHVH�3RVLWLRQ�LVW�QDFK�HLQHP�VHKU�
lKQOLFKHQ� 3ULQ]LS�P|JOLFK�� 'DV� OLWHUDWXUEHNDQQWH�0RQRPHU� ��9LQ\OEHQ]RWKLD]RO� ��N�� ZXUGH� HQWVSUH�
FKHQG� GXUFK� GLH� 8PVHW]XQJ� YRQ� ]ZHL� bTXLYDOHQWHQ� ��$PLQRWKLRSKHQRO� ����� PLW� β�
&KORUSURSLRQ\OFKORULG� ����� JHZRQQHQ�� /DXW� 6\QWKHVHYRUVFKULIW åBæ v � HQWVWHKW� LP� HUVWHQ� 6FKULWW�� QHEHQ�
ZHQLJ� ��β�&KORUHWK\OEHQ]RWKLD]RO� ������ ��>β��R�$PLQRSKHQ\OPHUFDSWR��HWK\O@�
EHQ]RWKLD]ROK\GURFKORULG�������/HW]WHUHV�ZXUGH�EHLP�1DFKYROO]XJ�GHU�6\QWKHVH�DXVVFKOLH�OLFK�LVROLHUW�
XQG�QDFK�hEHUI�KUXQJ�LQ�GDV�IUHLH�$QLOLQ����]X���9LQ\OEHQ]RWKLD]RO���N��XPJHVHW]W��6FKHPD������
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�T�UHV�W�XZY�v2à�]
_�`�aCbdc�e�f'e
gCh!a]µ�k Ç¦r aC`�t p�e!a�q'h�bdcHr s�q'h!tHu7âKá!w'x

'XUFK�GLH� LP�YRUDQJHJDQJHQHQ�JHVFKLOGHUWHQ�6\QWKHVHQ�NRQQWHQ�%HQ]RWKLD]ROGHULYDWH�HUKDOWHQ�ZHU�
GHQ��GLH�DOV�DX[RFKURPH�*UXSSHQ�(VWHU�E]Z��(WKHU�DQ�&���GHV�+HWHURDURPDWHQ�E]Z�� LP�)DOO�YRQ���
1LWUREHQ]RWKLD]RO���E��HLQH�DQWLDX[RFKURPH�*UXSSH�LQ�GLHVHU�3RVLWLRQ�DXIZHLVHQ��'HV�ZHLWHUHQ�ZXUGH�
HLQ� DQ� &��� FKURPRSKRUWUDJHQGHV� %HQ]RWKLD]ROGHULYDW� �M� V\QWKHWLVLHUW�� 0LW� ���S�
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9LQ\OEHQ]R\OR[\�EHQ]RWKLD]RO� ��K�� XQG� ��9LQ\OEHQ]RWKLD]RO� ��N�� ZXUGHQ� DX�HUGHP� ]ZHL� 'HULYDWH�
V\QWKHWLVLHUW��GLH�UDGLNDOLVFK�SRO\PHULVDWLRQVIlKLJH�*UXSSHQ�DP�+HWHURDURPDWHQ�DXIZHLVHQ���
�
������ 4XDWHUQLVLHUXQJ�]X�%HQ]RWKLD]ROLXPEURPLGHQ�XQG�±FKORULGHQ�
'LH�4XDWHUQLVLHUXQJ�HLQHU�KHWHURDURPDWLVFKHQ�6WLFNVWRIIYHUELQGXQJ�HUVFKHLQW�]XQlFKVW�QLFKW�DOV�JUR�H�
+HUDXVIRUGHUXQJ�� =X� EHU�FNVLFKWLJHQ� LVW� DOOHUGLQJV� GLH� JHULQJH� %DVL]LWlW� E]Z�� 1XNOHRSKLOLH� GHV� %HQ�
]RWKLD]ROV��GLH��ZLH�LQ�GHU�(LQOHLWXQJ�HUOlXWHUW�ZXUGH��I�U�GHQ�(LQVDW]�GHU�1�TXDWHUQlUHQ�%HQ]RWKLD]ROL�
XPYHUELQGXQJHQ� DOV� NDWLRQLVFKH� 3KRWRLQLWLDWRUHQ� YRQ� 9RUWHLO�� DEHU� LQ� GHU� 4XDWHUQLVLHUXQJVUHDNWLRQ�
QDW�UOLFK�YRQ�1DFKWHLO� LVW��)�U�GLH�KHUJHVWHOOWHQ�VXEVWLWXLHUWHQ�%HQ]RWKLD]ROH�VLQG�LQ�$EKlQJLJNHLW�YRQ�
GHU�HOHNWURQHQGRQLHUHQGHQ�RGHU��DN]HSWLHUHQGHQ�:LUNXQJ�VRZLH�GHV�VWHULVFKHQ�$QVSUXFKHV�GHU�6XE�
VWLWXHQWHQ�XQWHUVFKLHGOLFKH�5HDNWLYLWlWHQ�JHJHQ�EHU�GHP�JOHLFKHQ�4XDWHUQLVLHUXQJVUHDJHQ]�]X�HUZDU�
WHQ���
1HEHQ�QLHGHUPROHNXODUHQ�TXDWHUQlUHQ�%HQ]RWKLD]ROLXPGHULYDWHQ�DOV�0RGHOOYHUELQGXQJHQ�VROOWHQ�DXFK�
HQWVSUHFKHQGH� UDGLNDOLVFK� SRO\PHULVDWLRQVIlKLJH� 0RQRPHUH� �EHU� GLH� (LQI�KUXQJ� GHV� 4XDWHUQLVLH�
UXQJVPLWWHOV� JHZRQQHQ� ZHUGHQ�� )�U� GHQ� DQJHVWUHEWHQ� $XIEDX� YRQ� 1�
$U\OPHWK\OEHQ]RWKLD]ROLXPKDORJHQLGHQ� VROOWHQ�GDKHU�GLH��ZLH� LQ�.DSLWHO� ������HUOlXWHUW� GDUJHVWHOOWHQ��
VXEVWLWXLHUWHQ�%HQ]RWKLD]ROH�XQG�%HQ]RWKLD]RO�VHOEVW���D��PLW�%HQ]\OEURPLG������E]Z��]XU�*HZLQQXQJ�
GHU�0RQRPHUH�PLW�S�9LQ\OEHQ]\OFKORULG������XPJHVHW]W�ZHUGHQ��
,Q�GHU�/LWHUDWXU� LVW�GLH�4XDWHUQLVLHUXQJ�YRQ�%HQ]RWKLD]ROHQ�XQG�DQGHUHU�6WLFNVWRIIKHWHURF\FOHQ�GXUFK�
$ON\OKDORJHQLGH�LQ�/|VXQJVPLWWHOQ�ZLH�]�%��'LFKORUPHWKDQ âCå ��%XWDQRO åBæ�ã ��$FHWRQ åBæ�ä ��'0) åBæ�å w åBæ�â �XQG�$FH�
WRQLWULO å v ç w å v å w å v�u �RGHU�DXFK�RKQH�/|VXQJVPLWWHO å v�x �EHVFKULHEHQ��ZREHL� LQ�GHU�5HJHO�HLQ�hEHUVFKXVV�GHV�
$ON\OKDORJHQLGV�HLQJHVHW]W�ZLUG�� ,P�8QWHUVFKLHG�]X�6 æ ��5HDNWLRQHQ�� LQ�GHQHQ�HLQ�DQLRQLVFKHV�1XNOH�
RSKLO� LQ�HLQ�QHXWUDOHV�3URGXNW��EHUJHKW��NDQQ�I�U�6 æ ��5HDNWLRQHQ��LQ�GHQHQ�HLQ�QHXWUDOHV�1XNOHRSKLO��
ZLH�]�%��%HQ]RWKLD]RO�� LQ�HLQ�.DWLRQ��EHUJHKW��EHNDQQWHUPD�HQ�GLH�5HDNWLYLWlW�GHV�1XNOHRSKLOV�GXUFK�
GLH�9HUZHQGXQJ�SRODUHU�DSURWLVFKHU� /|VXQJVPLWWHO�HUK|KW�ZHUGHQ å v�u'w å v æ w å v�v ��(LQ�XQSRODUHUHV�/|VXQJV�
PLWWHO�NDQQ�GHPJHJHQ�EHU�GHQ�9RUWHLO�ELHWHQ��GDVV�JHELOGHWHV�4XDWHUQLVLHUXQJVSURGXNW�DXIJUXQG�VHL�
QHV�VDO]DUWLJHQ�&KDUDNWHUV�XQO|VOLFK�LVW�XQG�VRPLW�GXUFK�$XVIlOOXQJ�GHP�*OHLFKJHZLFKW�HQW]RJHQ�ZLUG��
9HUVXFKH�]XU�4XDWHUQLVLHUXQJ�GHU�%HQ]RWKLD]ROH�PLW�%HQ]\OEURPLG������XQG�S�9LQ\OEHQ]\OFKORULG������
XQWHU�=XVDW]�GHU�,QKLELWRUHQ�%+7�RGHU�+\GURFKLQRQ��ZXUGHQ�LQ�'LFKORUPHWKDQ��VLHGHQG���1LWURPHWKDQ�
���� �&���'0)� ���� �&���$FHWRQ� �VLHGHQG��XQG�$FHWRQLWULO� �VLHGHQG�� VRZLH� LQ�GHQ�HQWVSUHFKHQGHQ�/|�
VXQJVPLWWHOQ� EHL� 5DXPWHPSHUDWXU� GXUFKJHI�KUW�� (V� ]HLJWH� VLFK�� GDVV� 'LFKORUPHWKDQ�� 1LWURPHWKDQ��
'0)�XQG�$FHWRQ�LQ�GHU�5HJHO�QLFKW�I�U�GLH�*HZLQQXQJ�UHLQHU�1�TXDWHUQlUHU�%HQ]RWKLD]ROLXPKDORJHQL�
GH�LQ�EHIULHGLJHQGHU�$XVEHXWH�JHHLJQHW�ZDUHQ��'LH�YROOVWlQGLJH�5HLQLJXQJ�GHU�DXV�GLHVHQ�/|VXQJVPLW�
WHOQ� QDFK� VFKOHSSHQGHP� 8PVDW]� VFKOLH�OLFK� LQ� QLHGULJHU� $XVEHXWH� HUKDOWHQHQ�� VWDUN� YHUXQUHLQLJWHQ�
%HQ]RWKLD]ROLXPKDORJHQLGH�GXUFK�8PNULVWDOOLVDWLRQ�ZDU�HQWZHGHU�VHKU�DXIZlQGLJ�RGHU�JDU�QLFKW�P|J�
OLFK�� bKQOLFKH� 6FKZLHULJNHLWHQ� EHL� GHU� 6\QWKHVH�1�DON\OLHUWHU� %HQ]RWKLD]ROLXPKDORJHQLGH� VLQG� LQ� GHU�
/LWHUDWXU�GRNXPHQWLHUW å v�u ��RGHU�ODVVHQ�VLFK�DQ�GHQ�EHVFKULHEHQHQ�$XIDUEHLWXQJHQ�DEOHVHQ��
,Q�RSWLPLHUWHQ�6\QWKHVHQ�ZXUGHQ�GLH�HQWVSUHFKHQGHQ�%HQ]RWKLD]ROH�LQ�HLQHP�JU|�HUHQ�9ROXPHQ�GHV�
/|VXQJVPLWWHOV� $FHWRQLWULO� PLW� HLQHP� JHULQJHQ� hEHUVFKXVV� DQ� %HQ]\OKDORJHQLG� LQ� GHU� 6LHGHKLW]H� ]XU�
5HDNWLRQ� JHEUDFKW�� 'XUFK� =XJDEH� YRQ�$FHWRQ� RGHU� $FHWRQ� ��'LHWK\OHWKHU� ]XU� QRFK�ZDUPHQ� /|VXQJ�
ZXUGHQ�GLH�4XDWHUQLVLHUXQJVSURGXNWH�KlXILJ�HUVW�QDFK�OlQJHUHU�.�KOXQJ�ODQJVDP�JHIlOOW��ZRGXUFK�GLH�
0LWIlOOXQJ� YRQ� 9HUXQUHLQLJXQJHQ�� ZLH� ]�%�� DQKDIWHQGHV� 4XDWHUQLVLHUXQJVPLWWHO�� YHUPLHGHQ� ZHUGHQ�
NRQQWH��
'LH� $XVEHXWHQ� GHU� DXV� GHQ� 8PVHW]XQJHQ� PLW� %HQ]\OEURPLG� ����� JHZRQQHQHQ� 1�
%HQ]\OEHQ]RWKLD]ROLXPEURPLGH���D�XQG���F�L�XQG�GLH�Q|WLJHQ�5HDNWLRQV]HLWHQ��VLHKH�7DEHOOH����ODV�
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VHQ�HLQHQ�GHXWOLFKHQ�5HDNWLYLWlWVXQWHUVFKLHG�]ZLVFKHQ�%HQ]RWKLD]ROHVWHUQ�XQG�±HWKHUQ�HUNHQQHQ��%HL�
GHQ�(WKHUQ�XQG�%HQ]RWKLD]RO�VHOEVW�ZDU�QDFK����6WXQGHQ�JHPl��'&�HLQ�QDKH]X�YROOVWlQGLJHU�8PVDW]�
]X� GHQ� HQWVSUHFKHQGHQ�1�%HQ]\OEHQ]RWKLD]ROLXPEURPLGHQ� HUUHLFKW�� 'LH� (VWHU� ]HLJWHQ� GDJHJHQ� DXFK�
QDFK� GRSSHOWHU� 5HDNWLRQV]HLW� HLQHQ� QXU� JHULQJHQ� 8PVDW]� XQG� GLH� HQWVSUHFKHQGHQ� 4XDWHUQLVLH�
UXQJVSURGXNWH�ZXUGHQ�DOOH�LQ�ZHVHQWOLFK�QLHGULJHUHU�$XVEHXWH�LVROLHUW��7DEHOOH�����'LHV�OlVVW�YHUPXWHQ��
GDVV�ZLH�]X�HUZDUWHQ�GLH�1XNOHRSKLOLH�GHV�%HQ]RWKLD]ROV�GXUFK�GLH�(LQI�KUXQJ�YRQ�(VWHUJUXSSHQ�YHU�
PLQGHUW�XQG�GXUFK�(WKHUJUXSSHQ�HUK|KW�ZLUG��)�U�GLH�XQSRODUHUHQ�(WKHU�LVW�HLQ�JHULQJHU�$XVEHXWHYHU�
OXVW�DXIJUXQG�GHU�JHZlKOWHQ�$XIDUEHLWXQJ�]X�YHUPXWHQ��
'LH�'DUVWHOOXQJ�YRQ�SRO\PHULVDWLRQVIlKLJHQ�1�TXDWHUQlUHQ�'HULYDWHQ�GHU�VXEVWLWXLHUWHQ�%HQ]RWKLD]ROH�
GXUFK� GLH� 8PVHW]XQJ�PLW� S�9LQ\OEHQ]\OFKORULG� ����� ZDU�� YHUPXWOLFK�ZHJHQ� GHU� YHUJOLFKHQ�PLW� %HQ�
]\OEURPLG�JHULQJHUHQ�(OHNWURSKLOLH�GLHVHV�4XDWHUQLVLHUXQJVPLWWHOV��JHUDGH�I�U�GLH�ZHQLJHU�QXNOHRSKLOHQ�
%HQ]RWKLD]ROH�DXFK�LQ�$FHWRQLWULO�QLFKW�LQ�EHIULHGLJHQGHQ�$XVEHXWHQ�P|JOLFK��(V�ZXUGH�GDKHU�LQ�$QOHK�
QXQJ�DQ�HLQH�/LWHUDWXUYRUVFKULIW å v ã �S�9LQ\OEHQ]\OFKORULG������LQ�HLQHU�3KDVHQWUDQVIHUUHDNWLRQ�PLW�1DWUL�
XPEURPLG� ]X� S�9LQ\OEHQ]\OEURPLG� ����� XPJHVHW]W� �6FKHPD� ����� 1DFK� GHVWLOODWLYHU� $XIDUEHLWXQJ��
GXUFK�GLH�NHLQH�7UHQQXQJ�GHV�%URPLGHV�YRP�&KORULG�HUUHLFKW�ZLUG��ZXUGH�GHU�8PZDQGOXQJVJUDG�PLW�
WHOV� å +�105�6SHNWURVNRSLH�]X������EHVWLPPW��

çUè é�ê�ë�ì2é�í î�ìKï�é�í î ð�ñ*ò2ó é�ô�õ�ö�÷ è é�í ø�ùûú�ürýø�þ çUè ø þ ÿ�ÿ ý
�

T�UHV�W�XZY�vÁâ�]���ÍÖÕ�sHa�m�t ÈHa�ÉjgCh!a���k Ç¦r aC`�t p�eHa�q7`�t Ï�cHt h!nBr m�u�[! �wÁq$È���k Ç¦r aC`�t p�eHa�q7`�t pHn h!Íûr m�u�[�Ü�wÁm�ÈHn Ï�c s�c�s�f'eHaCbdn sHa�f�# eHnBà�sCb sHt `Cf'e�x

'XUFK� GLH� 9HUZHQGXQJ� GLHVHU� 0LVFKXQJ� NRQQWHQ� GLH� $XVEHXWHQ� LQ� GHU� 6\QWKHVH� 1�
YLQ\OEHQ]\OVXEVWLWXLHUWHU� %HQ]RWKLD]ROLXPGHULYDWH�� Y�D�� I�U� GLH� (WKHUGHULYDWH�� JHVWHLJHUW� ZHUGHQ�� %HL�
GHQ�(VWHUQ�ZDU�GHU�lX�HUVW�VFKOHSSHQGH�8PVDW]�DXFK�PLW�GLHVHP�4XDWHUQLVLHUXQJVUHDJHQ]�QLFKW�ZH�
VHQWOLFK� ]X� VWHLJHUQ�� XQG� GLH� $XVEHXWHQ� EOLHEHQ� VHKU� QLHGULJ�� *HQHUHOO� NRQQWHQ� DOOH� 1�
YLQ\OEHQ]\OVXEVWLWXLHUWHQ�%HQ]RWKLD]ROLXPEURPLGH���D����F�J����L�QXU�LQ�EHGHXWHQG�JHULQJHUHQ�$XV�
EHXWHQ�DOV�GLH�HQWVSUHFKHQGHQ�1�EHQ]\OVXEVWLXLHUWHQ�%HQ]RWKLD]ROLXPEURPLGH���D�XQG���F�L�HUKDO�
WHQ�ZHUGHQ��7DEHOOH�����'LHV�LVW�QLFKW�QXU�DXI�GLH��GXUFK�GHQ�XQYROOVWlQGLJHUHQ�8PVDW]�GRNXPHQWLHUWH��
JHULQJHUH�5HDNWLYLWlW�GHU�DOV�4XDWHUQLVLHUXQJVPLWWHO�YHUZHQGHWHQ�0LVFKXQJ�DXV�9LQ\OEHQ]\OEURPLG�XQG�
�FKORULG�]XU�FN]XI�KUHQ��'LH�UHLQH�,VROLHUXQJ�GLHVHU�3URGXNWH�ZDU�DXIJUXQG�HLQHU�JHULQJHUHQ�1HLJXQJ�
]XU�.ULVWDOOLVDWLRQ�QRFK�VHKU�YLHO�VFKZLHULJHU�DOV�GLH�GHU�HQWVSUHFKHQGHQ�1�EHQ]\OVXEVWLWXLHUWHQ�9HUELQ�
GXQJHQ��(V�ZXUGH�:HUW�DXI�GLH�P|JOLFKVW�ODQJVDPH�XQG�VRPLW�P|JOLFKVW�UHLQH�$XVIlOOXQJ�JHOHJW��$XV�
EHXWHYHUOXVWH� GXUFK� ]X� JUR�H� /|VXQJVPLWWHOYROXPLQD� E]Z�� HLQ� ]X� SRODUHV�0HGLXP�ZXUGHQ� GDEHL� LQ�
.DXI�JHQRPPHQ��
6FKHPD����XQG�7DEHOOH���JHEHQ�HLQHQ�hEHUEOLFN��EHU�GLH�GXUFK�8PVHW]XQJ�YRQ�%HQ]\OEURPLG�������S�
1LWUREHQ]\OEURPLG������S�9LQ\OEHQ]\OFKORULG������E]Z��S�9LQ\OEHQ]\OEURPLG�������JHPHLQW�LVW�GLH�QDFK�
6FKHPD� ��� HUKDOWHQH�0LVFKXQJ�� VRZLH� 'LSKHQ\OPHWK\OEURPLG� �����PLW� GHQ� %HQ]RWKLD]ROHQ��D� XQG�
�F�L� HUKDOWHQHQ� 1�EHQ]\OVXEVWLWXLHUWHQ� %HQ]RWKLD]ROLXPEURPLGH� ��D� XQG� ��F�L�� 1�
YLQ\OEHQ]\OVXEVWLWXLHUWHQ�%HQ]RWKLD]ROLXPEURPLGH���D����F�J����L�XQG�±FKORULGH���D����J����L��GLH�
1�GLSKHQ\OPHWK\OVXEVWLWXLHUWH� 9HUELQGXQJ���K�XQG� GDV�1��S�1LWUREHQ]\O��GHULYDW� ��D�� $OOH� DXV� GHQ�
4XDWHUQLVLHUXQJVDQVlW]HQ� HUKDOWHQHQ� %HQ]RWKLD]ROLXPKDORJHQLGH� ZXUGHQ� XPNULVWDOOLVLHUW� XQG� LP� 9D�
NXXP�JHWURFNQHW��
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'LH� 4XDWHUQLVLHUXQJ� YRQ� ��9LQ\OEHQ]RWKLD]RO� ��N��� ����
�%HQ]RWKLD]RO\O��FXPDULQ� ��M�� XQG� ��
1LWUREHQ]RWKLD]RO� ��E�� JHODQJ� QLFKW�� 9RQ� GHQ� EHLGHQ� HUVWJHQDQQWHQ� 9HUELQGXQJHQ� ZDU� ����
�
%HQ]RWKLD]RO\O��FXPDULQ� EHL� 5DXPWHPSHUDWXU� QLFKW� ]XU�5HDNWLRQ� ]X� EULQJHQ� XQG� HUJDE� VRQVW�ZLH� ��
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9LQ\OEHQ]RWKLD]RO� XQWHU� YHUVFKLHGHQHQ�5HDNWLRQVEHGLQJXQJHQ�JHPl��'&�NRPSOH[H�3URGXNWJHPLVFKH�
PLW� YHUEUHLWHUWHQ� 6LJQDOHQ� XQG� ZHLWJHKHQGHP� 9HUOXVW� GHU� 'RSSHOELQGXQJ� JHPl�� . +�105�� 0LW� ��
1LWUREHQ]RWKLD]RO�ZDU�LQ�NHLQHP�)DOO�HLQ�8PVDW]�IHVW]XVWHOOHQ��XQG�HV�NRQQWH�DXV�DOOHQ�$QVlW]HQ�XQ�
YHUlQGHUW� LVROLHUW�ZHUGHQ��'LH�RKQHKLQ�JHULQJH�1XNOHRSKLOLH�GHV�%HQ]RWKLD]ROV�VFKHLQW�DOVR�GXUFK�GLH�
(LQI�KUXQJ�GHU�1LWURJUXSSH�QRFKPDOV�GUDVWLVFK�YHUPLQGHUW�]X�ZHUGHQ��
9RQ� GHQ� 9HUELQGXQJHQ� 1�%HQ]\OEHQ]RWKLD]ROLXPEURPLG� ���D�� XQG� 1��S�1LWUREHQ]\O��
EHQ]RWKLD]ROLXPEURPLG����D��ZXUGHQ�DXV�(WKDQRO�(LQNULVWDOOH�HUKDOWHQ�XQG�PLWWHOV�5|QWJHQGLIIUDNWLRQ�
XQWHUVXFKW��$EE������
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%LV� DXI� GDV� 1�%HQ]\OEHQ]RWKLD]ROLXPEURPLG .?>!@!A .�B�C � ���D�� XQG� GDV� 1��S�1LWUREHQ]\O��
EHQ]RWKLD]ROLXPEURPLG .�B	D ����D��VLQG�DOOH�LQ�GLHVHU�$UEHLW�V\QWKHWLVLHUWHQ�XQG�LQ�7DEHOOH���GDUJHVWHOOWHQ�
%HQ]RWKLD]ROLXPKDORJHQLGH�QDFK�GHQ�YRUOLHJHQGHQ�(UNHQQWQLVVHQ�ELVKHU�LQ�GHU�/LWHUDWXU�XQEHNDQQW��(V�
VWHOOWH�VLFK�KHUDXV��GDVV�DXFK�GLH�5|QWJHQVWUXNWXU�YRQ�9HUELQGXQJ���D�EHUHLWV�SXEOL]LHUW�ZXUGH .�B	@ ��
'XUFK�GLH�GDUJHVWHOOWHQ�4XDWHUQLVLHUXQJHQ�ZXUGHQ�1�TXDWHUQlUH�%HQ]RWKLD]ROLXPKDORJHQLGH�HUKDOWHQ��
GLH� DX[RFKURPH� *UXSSHQ� DQ� &��� GHV� +HWHURDURPDWHQ� DXIZHLVHQ�� 'XUFK� GLH� 9HUZHQGXQJ� YRQ� S�
9LQ\OEHQ]\OFKORULG� E]Z�� �EURPLG� DOV� 4XDWHUQLVLHUXQJVPLWWHO� NRQQWH� LQ� DX[RFKURP� VXEVWLWXLHUWH� %HQ�
]RWKLD]ROH�DX�HUGHP�HUIROJUHLFK�HLQH�UDGLNDOLVFK�SRO\PHULVDWLRQVIlKLJH�*UXSSH�HLQJHI�KUW�ZHUGHQ��
�
������ 8PVDO]XQJ�]X�%HQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWHQ�XQG��DQWLPRQDWHQ�
'DV�$QLRQ�HLQHV�SRWHQWLHOOHQ� ODWHQWHQ�2QLXPVDO]LQLWLDWRUV�I�U�NDWLRQLVFKH�3RO\PHULVDWLRQHQ�PXVV�HLQH�
P|JOLFKVW�JHULQJH�1XNOHRSKLOLH�DXIZHLVHQ��GD�HV�VRQVW�PLW�GHP�NDWLRQLVFKHQ�ZDFKVHQGHQ�.HWWHQHQGH�
XQWHU� %LOGXQJ� HLQHU� NRYDOHQWHQ� %LQGXQJ� NRPELQLHUHQ� NDQQ� XQG� GDV� .HWWHQZDFKVWXP� UHWDUGLHUW�ZLUG�
RGHU� QLFKW� HLQWULWW�� 'LH� GDUJHVWHOOWHQ�1�TXDWHUQlUHQ� %HQ]RWKLD]ROLXPEURPLGH� E]Z�� �FKORULGH� VLQG� DOV�
VROFKH�DOVR�QLFKW�I�U�GLH�SKRWRNDWLRQLVFKH�,QLWLLHUXQJ�HLQHU�(SR[LGSRO\PHULVDWLRQ�HLQVHW]EDU��
(LQJHVHW]W� ZHUGHQ� WKHUPR�� XQG� SKRWRODWHQWH� 2QLXPVDO]LQLWLDWRUHQ�� ZLH� LQ� GHU� (LQOHLWXQJ� DXVJHI�KUW�
ZXUGH�� W\SLVFKHUZHLVH� DOV� +H[DIOXRURDQWLPRQDWH� E]Z�� +H[DIOXRURSKRVSKDWH�� ,Q� OLWHUDWXUEHNDQQWHQ�
6\QWKHVHQ� YRQ�2QLXPVDO]HQ�ZLUG��ZLH� DXFK� LQ� GLHVHU� $UEHLW�� RIW� GHU�:HJ� �EHU� GLH� HQWVSUHFKHQGHQ�
+DORJHQLGH�EHVFKULWWHQ��,Q�HLQLJHQ�)lOOHQ�ZHUGHQ�GLHVH�QLFKW�LVROLHUW�XQG�DXIJHUHLQLJW��VRQGHUQ�GLUHNW�
DXV�GHU�8PVHW]XQJ�PLW� ]�%��$ON\OKDORJHQLGHQ� LQ�ZlVVULJH�3KDVH�DXIJHQRPPHQ�� ]XU�(QWIHUQXQJ� YRQ�
5HVWHQ� DQ� (GXNWHQ� PLW� (WKHU� H[WUDKLHUW� XQG� GXUFK� =XJDEH� YRQ� .DOLXPKH[DIOXRURSKRVSKDW� RGHU� ±
DQWLPRQDW�DXV�GHU�ZlVVULJHQ�/|VXQJ�DOV�2QLXPKH[DIOXRURSKRVSKDWH�E]Z��±DQWLPRQDWH�JHIlOOW D!E�A D!C�A .?E�F ��
'D� GLH� ,VROLHUXQJ� GHU� UHLQHQ� 1�%HQ]\OEHQ]RWKLD]ROLXP�� XQG� YRU� DOOHP� GHU� 1�
9LQ\OEHQ]\OEHQ]RWKLD]ROLXPKDORJHQLGH� LQ�KRKHQ�$XVEHXWHQ�DXV�GHQ�4XDWHUQLVLHUXQJVDQVlW]HQ�ZLH� LQ�
.DS��������EHVFKULHEHQ�DQIDQJV�HLQ�3UREOHP�GDUVWHOOWH��ZXUGH�GLHVHV�9RUJHKHQ�DXFK�]XU�*HZLQQXQJ�
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GHU� %HQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH� XQG� ±DQWLPRQDWH� HUSUREW�� LQ� GHU� 5HJHO� NRQQWH� MHGRFK� VR�
NHLQH�VDXEHUH�)lOOXQJ�GHU�.RPSOH[VDO]H�HUUHLFKW�ZHUGHQ��
(UIROJUHLFK� OLH�� VLFK� GLH� 8PIlOOXQJ� VRUJIlOWLJ� JHUHLQLJWHU�1�%HQ]\OEHQ]RWKLD]ROLXPKDORJHQLGH� XQG�1�
9LQ\OEHQ]\OEHQ]RWKLD]ROLXPKDORJHQLGH� GXUFK� ODQJVDPHV� =XWURSIHQ� HLQHU� ZlVVULJHQ� /|VXQJ� YRQ� .DOL�
XPKH[DIOXRURSKRVSKDW� �����E]Z��1DWULXPKH[DIOXRURDQWLPRQDW� ����� ]X�HLQHU��PHLVW�PHWKDQROLVFKHQ��
/|VXQJ�GHV�HQWVSUHFKHQGHQ�%HQ]RWKLD]ROLXPKDORJHQLGV�JHVWDOWHQ��6FKHPD������
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%HL�HLQLJHQ�XQSRODUHUHQ�%HQ]RWKLD]ROLXPGHULYDWHQ�HUZLHV�HV�VLFK�DOV�HUIROJUHLFK��GLH�$ONRKROO|VXQJ�PLW�
GHU� ZlVVULJHQ� DQRUJDQLVFKHQ� 6DO]O|VXQJ� ]X� XQWHUVFKLFKWHQ�� 1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURDQWL�
PRQDW����D��ZXUGH�GXUFK�8QWHUVFKLFKWHQ�HLQHU�ZlVVULJHQ�/|VXQJ�GHV�%URPLGHV�PLW�HLQHU�ZlVVULJHQ�
/|VXQJ�YRQ�1DWULXPKH[DIOXRURDQWLPRQDW������HUKDOWHQ��$OOH�LVROLHUWHQ�.RPSOH[VDO]H�ZXUGHQ�XPNULVWDO�
OLVLHUW�XQG�LP�9DNXXP��E]Z��LP�)DOO�GHU�1�EHQ]\O�VXEVWLWXLHUWHQ�'HULYDWH�LP�9DNXXPWURFNHQVFKUDQN�EHL�
����&��JHWURFNQHW��$EE�� ��JLEW�HLQHQ�hEHUEOLFN��EHU�GLH�GDUJHVWHOOWHQ�1�%HQ]\OEHQ]RWKLD]ROLXPKH[D�
IOXRURSKRVSKDWH� ��D� XQG� ��F�L�� GDV� 1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURDQWLPRQDW� ���D��� GLH� 1�
9LQ\OEHQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH� ��D�� ��F�H�� ��J� XQG� ��L�� GDV� 1��S�1LWUREHQ]\O��
EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���D�� XQG�� DQWLPRQDW� ���D�� VRZLH� 1�'LSKHQ\OPHWK\O����S�
YLQ\OEHQ]R\OR[\��EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����K��XQG�GLH�MHZHLOV�LVROLHUWHQ�$XVEHXWHQ��
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9RQ�GHQ�9HUELQGXQJHQ���D����D����D����D����F����G����J�XQG���L�NRQQWHQ�DXV�(WKDQRO�(LQNULVWDO�
OH� JHZRQQHQ�ZHUGHQ�� YRQ� GHQHQ� 5|QWJHQVWUXNWXUDQDO\VHQ� DQJHIHUWLJW�ZXUGHQ�� $OOH� LQ� GLHVHU� $UEHLW�
V\QWKHWLVLHUWHQ�XQG�LQ�$EE����GDUJHVWHOOWHQ�%HQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH�XQG��DQWLPRQDWH�VLQG�
QDFK�GHQ�YRUOLHJHQGHQ�(UNHQQWQLVVHQ�ELVKHU� LQ�|IIHQWOLFKHU�/LWHUDWXU�XQEHNDQQW��:LH�HUZlKQW�� LVW�1�
%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���D�� LP�5DKPHQ�HLQHU� LQGXVWULHOOHQ�6WXGLH ±v² � EHUHLWV� KHU�
JHVWHOOW�ZRUGHQ��'LH�VSHNWURVNRSLVFKHQ�(LJHQVFKDIWHQ�GHU�PLWWHOV�8PIlOOXQJ�HUKDOWHQHQ��PLW�DX[RFK�
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URPHQ�*UXSSHQ�VXEVWLWXLHUWHQ��1�TXDWHUQlUHQ�%HQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH�XQG�±DQWLPRQDWH�
ZHUGHQ�LQ�.DSLWHO�������GLVNXWLHUW��
�
������ 6SHNWURVNRSLVFKH�(LJHQVFKDIWHQ�XQG�5|QWJHQVWUXNWXUDQDO\VHQ�
'LH�'DWHQ�GHU�]XU�9HULIL]LHUXQJ�GHU�6WUXNWXU�XQG�5HLQKHLW�GHU�KHUJHVWHOOWHQ�9HUELQGXQJHQ�DQJHIHUWLJ�
WHQ�0DVVHQ���,5��XQG�105�6SHNWUHQ�VRZLH�(OHPHQWDUDQDO\VHQ�XQG�.ULVWDOOGDWHQ�DXV�5|QWJHQVWUXNWXU�
DQDO\VHQ�ILQGHQ�VLFK�LP�H[SHULPHQWHOOHQ�7HLO�GLHVHU�$UEHLW�EHL�GHU�6\QWKHVHYRUVFKULIW�GHU�HQWVSUHFKHQ�
GHQ�9HUELQGXQJ��,Q� ² +�105�6SHNWUHQ�]HLJHQ�1�TXDWHUQLVLHUWH�%HQ]RWKLD]ROLXPGHULYDWH�ZLH�]X�HUZDU�
WHQ�6LJQDOH�GHU�KHWHURDURPDWLVFKHQ�3URWRQHQ�EHL�GHXWOLFK� WLHIHUHP�)HOG�DOV�GLH�QLFKW�TXDWHUQLVLHUWHQ�
%HQ]RWKLD]ROH��'LH�105�6SHNWUHQ�1�TXDWHUQlUHU�%HQ]RWKLD]ROLXPKDORJHQLGH�XQWHUVFKHLGHQ�VLFK�MHGRFK�
QLFKW�VLJQLILNDQW�YRQ�GHQHQ�GHU�HQWVSUHFKHQGHQ�+H[DIOXRURSKRVSKDWH�E]Z��±DQWLPRQDWH��'LH�9HULIL]LH�
UXQJ�HLQHU�HUIROJUHLFKHQ�8PVDO]XQJ�ZDU�GDJHJHQ�PLWWHOV�,5�6SHNWURVNRSLH�P|JOLFK��GD�GLH�.RPSOH[�
VDO]H�LP�*HJHQVDW]�]X�GHQ�+DORJHQLGHQ�VHKU�LQWHQVLWlWVVWDUNH�,5�$EVRUSWLRQVEDQGHQ�LP�)LQJHUSULQWEH�
UHLFK�DXIZHLVHQ��GLH�I�U�+H[DIOXRURSKRVSKDWH�EHL�FD������FP ³?² �XQG�I�U�+H[DIOXRURDQWLPRQDWH�EHL�FD��
����FP ³j² � OLHJHQ��$EE�� ���]HLJW� ]XU�9HUGHXWOLFKXQJ�GHU�6WlUNH�GLHVHU�9DOHQ]VFKZLQJXQJVEDQGHQ�HLQH�
hEHUODJHUXQJ� GHU� ,5�6SHNWUHQ� YRQ� 1�'LSKHQ\OPHWK\O����S�YLQ\OEHQ]R\OR[\��EHQ]RWKLD]ROLXPEURPLG�
���K�� EODXH� .XUYH�� XQG�1�'LSKHQ\OPHWK\O����S�YLQ\OEHQ]R\OR[\��EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW�
���K��URWH�.XUYH���
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'LH�=XRUGQXQJ�GHU�6LJQDOH�GHU�KHWHURDURPDWLVFKHQ�3URWRQHQ�LQ� ² +�105�6SHNWUHQ�YRQ�DQ�&���VXEVWLWX�
LHUWHQ�%HQ]RWKLD]ROLXPGHULYDWHQ�ZDU�DXIJUXQG�GHV�6XEVWLWXWLRQV��XQG�GHV�GDUDXV�UHVXOWLHUHQGHQ�.RSS�
OXQJVPXVWHUV�GHU�3URWRQHQ�XQSUREOHPDWLVFK��8P�6XEVWLWXHQWHQHIIHNWH�DXI�GLH�/DJH�GHU�6LJQDOH�LQ�GHQ�
² +�105�6SHNWUHQ�DEVFKlW]HQ�]X�N|QQHQ��PXVV�]XQlFKVW�GLH�/DJH�GHU�6LJQDOH�LP�XQVXEVWLWXLHUWHQ�6\V�
WHP�EHNDQQW�VHLQ��'LH�HLQGHXWLJH�=XRUGQXQJ�GHU� ² +�105�6LJQDOH�GHU�KHWHURDURPDWLVFKHQ�3URWRQHQ�+�
��XQG�+����E]Z��+���XQG�+���LQ�1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����D��ZDU�MHGRFK�GXUFK�
GLH�$XIQDKPH�HLQHV�HLQGLPHQVLRQDOHQ�����0+]� ² +�105�6SHNWUXPV�DOOHLQ�QLFKW�P|JOLFK��GD�GLH�6SLQ�
6SLQ�.RSSOXQJHQ��DXIJUXQG�VHKU�lKQOLFKHU�:HUWH�GHU�YLFLQDOHQ�.RSSOXQJVNRQVWDQWHQ�I�U�+���XQG�+����
E]Z��+���XQG�+����XQ]XUHLFKHQG�DXIJHO|VW�ZXUGHQ��2EZRKO�HV�VLFK�EHL�GHP�HQWVSUHFKHQGHQ�%URPLG�
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��D�XP�HLQH�EHNDQQWH�9HUELQGXQJ�KDQGHOW ²?Ú�±�Û ²�Ü!Ý	Û ²�Ü�± �� NRQQWHQ�DXFK�GHU�/LWHUDWXU�NHLQH�KLQUHLFKHQGHQ�
105�'DWHQ�HQWQRPPHQ�ZHUGHQ��(V�ZXUGH�GDKHU� YRQ�GHU�9HUELQGXQJ���D� HLQ�����0+]�&26<�XQG�
]XVlW]OLFK� HLQ�+04&�6SHNWUXP�DXIJHQRPPHQ�� $EE�� ��� ]HLJW� OLQNV� GDV�&26<�XQG� UHFKWV� HLQHQ�$XV�
VFKQLWW�DXV�GHP�+04&�6SHNWUXP��
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,Q�HLQHP�+04&�6SHNWUXP�WUHWHQ�.UHX]SHDNV�QXU�]ZLVFKHQ�&�$WRPHQ�XQG�GHQ�XQPLWWHOEDU�DQ�VLH�JH�
EXQGHQHQ�3URWRQHQ�DXI��$X�HUGHP�ZLUNHQ�VLFK�8QWHUVFKLHGH�LQ�GHU�FKHPLVFKHQ�8PJHEXQJ�JHQHUHOO�LQ�
²�F &�6SHNWUHQ�VWDUN�DXI�GLH� /DJH�GHU�5HVRQDQ]IUHTXHQ]HQ�DXV��XQG�+HWHURDWRPH�HQWVFKLUPHQ� LQ�$E�
KlQJLJNHLW� YRQ� LKUHU�(OHNWURQHJDWLYLWlW� QLFKW�QXU�GDV�&�$WRP�DQ�GDV� VLH�XQPLWWHOEDU�JHEXQGHQ� VLQG��
VRQGHUQ�� ZHQQ� DXFK� LQ� JHULQJHUHP� $XVPD��� GDV� LQ� GHU� EHQDFKEDUWHQ� β�3RVLWLRQ ²5G�² �� )�U� GDV� LQ� β�
6WHOOXQJ�]XP�6WLFNVWRII�OLHJHQGH�&���GHV�1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWV����D��WULWW�DOVR�
LQ� ²�F &�6SHNWUHQ�HLQH�5HVRQDQ]�EHL�WLHIHUHP�)HOG�DXI�DOV�I�U�GDV� LQ�β�6WHOOXQJ�]XP�6FKZHIHODWRP�EH�
ILQGOLFKH�&����6RPLW�LVW�GDV�LP�+04&�6SHNWUXP�PLW�GHP�6LJQDO�GHV�HQWVFKLUPWHUHQ�.RKOHQVWRIIDWRPV�
EHL�������SSP�NRSSHOQGH� ² +�105�'XEOHWW�EHL������SSP�HLQGHXWLJ�+���]X]XRUGQHQ��GDV�'XEOHWW�EHL�
�����SSP�U�KUW� IROJOLFK�YRQ�+����0LW�GLHVHU� ,QIRUPDWLRQ�N|QQHQ��EHU�GLH� LP�&26<�6SHNWUXP�DXIWUH�
WHQGHQ�.RSSOXQJVNUHX]SHDNV�DXFK�+���XQG�+���HLQGHXWLJ�]XJHRUGQHW�ZHUGHQ��
,Q� ² +�105�6SHNWUHQ�LVW�GLH�FKHPLVFKH�9HUVFKLHEXQJ�HLQHU�5HVRQDQ]�YRQ�GHU�6WlUNH�GHU�$EVFKLUPXQJ��
G�K��YRQ�GHU�(OHNWURQHQGLFKWH�DP�HQWVSUHFKHQGHQ�3URWRQ��DEKlQJLJ��'HU�(LQIOXVV�GHU�LQ�GDV�%HQ]RWKL�
D]ROLXPV\VWHP�HLQJHI�KUWHQ�'RQRU��XQG�$N]HSWRUJUXSSLHUXQJHQ�DXI�GLH�(OHNWURQHQGLFKWH� LP�+HWHUR�
DURPDWHQ�VROOWH�GDKHU�DXFK�DQKDQG�GHU� ² +�105�6SHNWUHQ�TXDOLWDWLY�DEVFKlW]EDU�VHLQ��$EE�����]HLJW�
GHQ� DURPDWLVFKHQ� %HUHLFK� GHU� ² +� 105� 6SHNWUHQ� YRQ� 1�%HQ]\OEHQ]RWKD]ROLXPKH[DIOXRURSKRVSKDW�
���D�� PLWWOHUHV� VFKZDU]HV� 6SHNWUXP��� 1�%HQ]\O���EHQ]R\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���J��
REHUHV�URWHV�6SHNWUXP��XQG�1�%HQ]\O���LVRSURSR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����G��XQWHUHV�
EODXHV�6SHNWUXP���
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'LH�5HVRQDQ]IUHTXHQ]� GHU� 3URWRQHQ� GHU� &+ Y �1 Z �*UXSSH�� GLH� LQ� GHQ�$XVVFKQLWWHQ� GHU� $EE�� ��� QLFKW�
JH]HLJW� LVW��VFKHLQW�QLFKW�VLJQLILNDQW�YRQ�GHU�$UW�GHV�XQWHUVXFKWHQ�%HQ]RWKLD]ROLXPGHULYDWHV�DEKlQJLJ�
]X�VHLQ�XQG�OLHJW�LQ�DOOHQ�TXDWHUQlUHQ�%HQ]RWKLD]ROLXPVDO]HQ�EHL�FD������SSP��'HPJHJHQ�EHU�ZLUG�GLH�
FKHPLVFKH�9HUVFKLHEXQJ�GHU�YRQ�GHQ�KHWHURDURPDWLVFKHQ�3URWRQHQ�+����+���XQG�+���KHUU�KUHQGHQ�
5HVRQDQ]HQ� GHXWOLFK� EHHLQIOXVVW�� 1DFK� (LQI�KUXQJ� HLQHU� %HQ]R\OR[\JUXSSLHUXQJ� LQ� 3RVLWLRQ� &��� GHV�
TXDWHUQlUHQ�+HWHURDURPDWHQ��ZLH� LQ�9HUELQGXQJ���J� UHDOLVLHUW�� WUHWHQ�GLH�5HVRQDQ]HQ�YRQ�+���XQG�
+��� LP�9HUJOHLFK�]XU�/DJH� LP�6SHNWUXP�GHU�XQVXEVWLWXLHUWHQ�9HUELQGXQJ���D�EHL� WLHIHUHP�)HOG�DXI��
'LH�(OHNWURQHQGLFKWH�DQ�GLHVHQ�3URWRQHQ�ZLUG�DOVR�GXUFK�GLH�(LQI�KUXQJ�GLHVHV�6XEVWLWXHQWHQ�YHUPLQ�
GHUW��'HPJHJHQ�EHU�NRPPW�GDV�6LJQDO�GHV�3URWRQV�+���LQ���J�EHL�K|KHUHP�)HOG�]X�OLHJHQ�DOV�LQ���D��
'LHV� LVW� HLQ� ,QGL]� GDI�U�� GDVV� VLFK� DXFK� GLH� 9HUWHLOXQJ� GHU� (OHNWURQHQGLFKWH� LP� KHWHURDURPDWLVFKHQ�
6\VWHP�lQGHUW��'LH�LQ���D�PLW������SSP�EHL�VHKU�WLHIHP�)HOG�OLHJHQGH�5HVRQDQ]�GHV�KHWHURDURPDWL�
VFKHQ� 3URWRQV� +���� GLH� LQ� GHQ� 6SHNWUHQDXVVFKQLWWHQ� QLFKW� JH]HLJW� LVW�� YHUlQGHUW� LKUH� /DJH� LQ� ��J�
QLFKW��)�U�GDV���,VRSURSR[\GHULYDW���G�LVW�DXV�GHP�LQ�$EE�����GDUJHVWHOOWHQ�$XVVFKQLWW��EODXHV�6SHNW�
UXP��HLQH�VHKU�GHXWOLFKH�9HUlQGHUXQJ�GHU�5HVRQDQ]IUHTXHQ]HQ�YRQ�+����+���XQG�+���HUVLFKWOLFK��GLH�
DOOH�EHL�ZHVHQWOLFK�K|KHUHP�)HOG�OLHJHQ�DOV�LQ���D��%HVRQGHUV�VWDUN�IlOOW�GLHVH�9HUlQGHUXQJ�PLW�∆�δ�§�
�����SSP�I�U�+���XQG�+���DXV��$XFK�GLH�/DJH�GHV�QLFKW�DEJHELOGHWHQ�6LJQDOV�I�U�+���YHUlQGHUW�VLFK�
YRQ� ������ SSP� LQ���D� ]X� ������ SSP� LQ���G�� ,QVJHVDPW� VFKHLQW�� VRZHLW� GLHV� DQKDQG� GHU� ² +�105�
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6SHNWUHQ�HLQVFKlW]EDU�LVW��GLH�(LQI�KUXQJ�YRQ�GRQLHUHQGHQ�(WKHUJUXSSLHUXQJHQ�LQ�3RVLWLRQ�&���GHV�1�
%HQ]\OEHQ]RWKLD]ROLXPV\VWHPV� HLQH� GHXWOLFKH� (UK|KXQJ� GHU� (OHNWURQHQGLFKWH� LP� KHWHURDURPDWLVFKHQ�
6\VWHP�]X�YHUXUVDFKHQ��'HU�HUQLHGULJHQGH�(LQIOXVV�GHU�%HQ]R\OR[\JUXSSLHUXQJ�HUVFKHLQW�GHPJHJHQ�
�EHU�JHULQJHU�DXVJHSUlJW��
=XU�(UPLWWOXQJ�GHU�89�YLV�$EVRUSWLRQVVSHNWUHQ�GHU�KHUJHVWHOOWHQ�%HQ]RWKLD]ROGHULYDWH�ZXUGHQ� LQ�GHU�
5HJHO��� Å Æ �PRODUH�/|VXQJHQ�LQ�'LFKORUPHWKDQ�KHUJHVWHOOW�XQG�LQ�4XDU]N�YHWWHQ�PLW�HLQHU�%UHLWH�YRQ���
FP� YHUPHVVHQ�� )�U� GLH� 8QWHUVXFKXQJ� GHU� /|VXQJVPLWWHODEKlQJLJNHLW� GHU� $EVRUSWLRQVFKDUDNWHULVWLN�
ZXUGHQ�GDU�EHU�KLQDXV�YRQ�HLQLJHQ�%HQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWHQ�DXFK��� Å Æ �PRODUH�/|VXQJHQ�
LQ�GHQ�/|VXQJVPLWWHOQ�$FHWRQLWULO�XQG�(WKDQRO�YHUZHQGHW��'D�HV�VLFK�EHL�GHP�GXUFK�89�YLV�6SHNWUR�
VNRSLH�HUPLWWHOWHQ�VSHNWUDOHQ�$EVRUSWLRQVPD���HQJO���([WLQNWLRQ��QDFK�GHP�/DPEHUW�%HHUVFKHQ�*HVHW]�
XP�HLQH�YRQ�GHU�6FKLFKWGLFNH�XQG�GHU�.RQ]HQWUDWLRQ�DEKlQJLJH�*U|�H�KDQGHOW��LVW�I�U�HLQH�%HXUWHLOXQJ�
GHU�GXUFK�GLH�(LQI�KUXQJ�YRQ�6XEVWLWXHQWHQ�YHUXUVDFKWHQ�9HUlQGHUXQJHQ�LQ�GHU�,QWHQVLWlW�GHU�$EVRUS�
WLRQHQ�GLH�(UPLWWOXQJ�GHU� VFKLFKWGLFNHQ�� XQG� NRQ]HQWUDWLRQVXQDEKlQJLJHQ�PRODUHQ�([WLQNWLRQVNRHIIL�
]LHQWHQ� ε�  � $�FG� �$�  � VSHNWUDOHV� $EVRUSWLRQVPD��� F�  � .RQ]HQWUDWLRQ� GHU� /|VXQJ� LQ� PRO�/�� G�  �
6FKLFKWGLFNH�LQ�FP��I�U�MHGH�:HOOHQOlQJH�DXV�GHQ�JHPHVVHQHQ�$EVRUSWLRQVVSHNWUHQ�Q|WLJ��
'HU� 9HUJOHLFK� GHU� VR� YRQ� %HQ]RWKLD]RO� ��D�� XQG�1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���D��
HUKDOWHQHQ�6SHNWUHQ�]HLJW��GDVV�GLH�(LQI�KUXQJ�GHV�%HQ]\OVXEVWLWXHQWHQ�DP�6WLFNVWRII�GLH�UHODWLYH�/DJH�
XQG� YHUPXWOLFK� GLH� 1DWXU� GHU� HUNHQQEDUHQ� K|KHUHQHUJHWLVFKHQ� hEHUJlQJH� VRZLH� GHV� +202�/802�
hEHUJDQJHV� LQ�%HQ]RWKLD]RO�Y|OOLJ�YHUlQGHUW��,QVJHVDPW�KDW�GLH�4XDWHUQLVLHUXQJ�MHGRFK�QXU�HLQH�JH�
ULQJH�$XVZLUNXQJ�DXI�GLH�/DJH�GHV�ODQJZHOOLJVWHQ�$EVRUSWLRQVPD[LPXPV��DEHU�HLQHQ�VWDUNHQ�(LQIOXVV�
DXI� GLH� ,QWHQVLWlW� E]Z�� GHQ� ([WLQNWLRQVNRHIIL]LHQWHQ� GLHVHU� $EVRUSWLRQ�� $EE�� ��� ]HLJW� ]XU� 9HUGHXWOL�
FKXQJ� GLHVHV� GXUFK� GLH�4XDWHUQLVLHUXQJ� DXIWUHWHQGHQ� K\SHUFKURPHQ� (IIHNWHV� $XIWUDJXQJHQ� GHV� ([�
WLQNWLRQVNRHIIL]LHQWHQ� JHJHQ� GLH� :HOOHQOlQJH� I�U� %HQ]RWKLD]RO� ��D�� XQG� 1�
%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����D���
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,Q�$EE�����VLQG�6SHNWUHQ�GHU�LP�5DKPHQ�GLHVHU�$UEHLW�V\QWKHWLVLHUWHQ��YHUVFKLHGHQDUWLJ�VXEVWLWXLHUWHQ�
1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH� LQ� hEHUODJHUXQJ� GDUJHVWHOOW�� %HWUDFKWHW�PDQ� LQ� GLHVHQ�
$XIWUDJXQJHQ�GLH�,QWHQVLWlW�GHV�$EVRUSWLRQVPD[LPXPV�GHV�+202�/802�hEHUJDQJV��G�K��GHQ�([WLQN�
WLRQVNRHIIL]LHQWHQ�ε I�J:K �GHU�HQHUJLHlUPVWHQ�$EVRUSWLRQVEDQGH��VR�LVW�IHVW]XVWHOOHQ��GDVV�DOOH�VXEVWLWXLHU�
WHQ�%HQ]RWKLD]ROLXPGHULYDWH�ELV� DXI�1�%HQ]\O���LVRSURSR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���G��
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HLQH� LQWHQVLYHUH� ODQJZHOOLJVWH� $EVRUSWLRQ� DXIZHLVHQ� DOV� GDV� XQVXEVWLWXLHUWH� 1�
%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����D���'LHVH�+\SHUFKURPLH�LVW�I�U�GLH�'HULYDWH�1�%HQ]\O���
SKHQR[\�� ���L��� 1�%HQ]\O���PHWKR[\�� ���F�� XQG� 1�%HQ]\O���
KH[\OR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���H�� PLW� $ONR[\�� E]Z�� $U\OR[\JUXSSHQ� ZHVHQWOLFK� JH�
ULQJHU� DOV� I�U� GHQ� (VWHU�1�%HQ]\O���EHQ]R\OR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���J�� XQG�1��S�
1LWUREHQ]\O�EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����D���GDV�HLQH�DQWLDX[RFKURPHQ�1LWURJUXSSH� LP�1�
TXDWHUQlUHQ�5HVW�EHVLW]W�� ,Q�GHQ�EHLGHQ� OHW]WJHQDQQWHQ�9HUELQGXQJHQ���J�XQG���D�ZLUG�GDV�0D[L�
PXP�GHU�ODQJZHOOLJVWHQ�$EVRUSWLRQVEDQGH��GLH�LQ���D�DOV�6FKXOWHU�DXIWULWW��LQ�5HODWLRQ�]XU�XQVXEVWLWX�
LHUWHQ�9HUELQGXQJ���D�QXU�lX�HUVW�JHULQJI�JLJ�EDWKRFKURP�YHUVFKREHQ�XQG�NRPPW�LQ�EHLGHQ�9HUELQ�
GXQJHQ�EHL�NQDSS�XQWHU�����QP�]X� OLHJHQ��'DJHJHQ�EHZLUNW�GLH�(LQI�KUXQJ�GHU�$ONR[\��E]Z��$U\OR�
[\JUXSSHQ��ZLH�LQ�GHQ�9HUELQGXQJHQ���F�H�XQG���L�UHDOLVLHUW��HLQH�GHXWOLFKH�9HUVFKLHEXQJ�]X�HQHU�
JLHlUPHUHQ�:HOOHQOlQJHQ�� XQG� GLH� ODQJZHOOLJVWHQ� 89�0D[LPD� GLHVHU� 9HUELQGXQJHQ� OLHJHQ� DOOH� �EHU�
���� QP��(V� VFKHLQW� DOVR�HLQ�GHXWOLFKHU�8QWHUVFKLHG� LQ�GHQ�$XVZLUNXQJHQ�HLQHU� $N]HSWRUJUXSSLHUXQJ�
XQG�HLQHU�'RQRUJUXSSLHUXQJ�DXI�GLH�$EVRUSWLRQVFKDUDNWHULVWLN�GHV�%HQ]RWKLD]ROLXPV\VWHPV�]X�EHVWH�
KHQ��'LH� LP�5DKPHQ�GLHVHU�$UEHLW�HLQJHI�KUWHQ�$N]HSWRUJUXSSLHUXQJHQ�KDEHQ�NDXP�(LQIOXVV�DXI�GLH�
/DJH�GHV�ODQJZHOOLJVWHQ�$EVRUSWLRQVPD[LPXPV��I�KUHQ�MHGRFK�]X�HLQHU�9HUVWlUNXQJ�GLHVHU�$EVRUSWLRQ��
'HPJHJHQ�EHU�KDW�GLH�(LQI�KUXQJ�YRQ�'RQRUJUXSSLHUXQJHQ�DQ�&���GHV�%HQ]RWKLD]ROLXPV\VWHPV�GHQ�
XPJHNHKUWHQ� (IIHNW�� 'DU�EHU� KLQDXV� VFKHLQW� LQ� GHU� 5HLKH� GHU� HLQJHI�KUWHQ� 'RQRUVXEVWLWXHQWHQ� GLH�
/DJH�GHV�$EVRUSWLRQVPD[LPXPV�GHV�+202�/802�hEHUJDQJV�GHU�WKHRUHWLVFK�]X�HUZDUWHQGHQ�$EVWX�
IXQJ� GHV� HOHNWURQHQGRQLHUHQGHQ� &KDUDNWHUV� GLHVHU� DURPDWLVFKHQ�� SULPlUHQ� E]Z�� VHNXQGlUHQ� (WKHU�
JUXSSLHUXQJHQ�]X�IROJHQ��
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}3~z����~0}�� � � �3���3�F���	� �z���3�F�3��� ��� ���3�H� � ��������\�� [HV����
}3~0���H������� ~�\�~U���H���H���	� �����	���H���H��� ��� ���3�H� � �������F\�� ZH�����
}3~0���H������� ���H�F�3��� ��� ���H�3� � ��������\�� ZH�����
}3~0���H������� ~�\�~U�����3�����������3�F�3��� ��� ���H�3� � ��������\�� Z��H� �
}3~0���H������� ~�\�~U�O��� �����������3�F�3��� ��� ���3�H� � ��������\�� Z������
}3~0���H������� ~�\�~U�������	� �����	���H���H��� ��� ���3�H� � �������F\�� Z������
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7DEHOOH� �� JLEW� HLQHQ� hEHUEOLFN� �EHU� GLH� I�U� GLH� KHUJHVWHOOWHQ� 1�%HQ]\O�� E]Z�� 1��S�
9LQ\OEHQ]\O�EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH� XQG� 1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURDQWLPRQDW�
LP� /|VXQJVPLWWHO� 'LFKORUPHWKDQ� HUPLWWHOWH� /DJH� GHU� $EVRUSWLRQVPD[LPD� λ I�J:K � XQG� GLH� ]XJHK|ULJHQ�
([WLQNWLRQVNRHIIL]LHQWHQ�ε I�JUK ��'D� LQ�GHU�/LWHUDWXU�KlXILJ�DXFK�GLH�$QJDEH� ORJ�ε I�JUK ��EOLFK� LVW��ZHUGHQ�
GLHVH� :HUWH� LQ� GHU� 7DEHOOH� HEHQIDOOV� DXIJHI�KUW�� 'LH� YHUVFKLHGHQ� VXEVWLWXLHUWHQ� 1��S�
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9LQ\OEHQ]\O�EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH�VLQG��ZLH�DXV�GHU�7DEHOOH�HUVLFKWOLFK��LQ�GHU�5HJHO�LQ�
LKUHP�$EVRUSWLRQVYHUKDOWHQ�GHP�HQWVSUHFKHQGHQ�1�%HQ]\OEHQ]RWKLD]ROLXPGHULYDW�VHKU�lKQOLFK��1DKH�
]X�LGHQWLVFK�VLQG�6SHNWUHQ�YRQ�9HUELQGXQJHQ�PLW��EHL�VRQVW�JOHLFKHU�6WUXNWXU��YHUVFKLHGHQHQ�$QLRQHQ��
$OV�%HLVSLHO�VLQG�LQ�GHU�7DEHOOH�GLH�89�$EVRUSWLRQVPD[LPD�XQG�([WLQNWLRQVNRHIIL]LHQWHQ�GHV�+H[DIOXR�
URDQWLPRQDWHV���D�DXIJHI�KUW��GLH�LP�5DKPHQ�GHU�0HVVJHQDXLJNHLW�LGHQWLVFK�]X�GHQ�I�U�GDV�HQWVSUH�
FKHQGH�+H[DIOXRURSKRVSKDW���D�HUKDOWHQHQ�:HUWHQ�VLQG��'LH�89�'DWHQ�λ IBJ:K �XQG�ε IBJ:K �YRQ�9RUVWXIHQ��
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LQ�hEHUHLQVWLPPXQJ�]X�EULQJHQGH�+202�XQG�/802�(QHUJLHQ�HUKDOWHQ�ZHUGHQ��'LH�%HUHFKQXQJ�GHU�
+202�/802�hEHUJDQJVHQHUJLH�DXV�GLHVHQ�(QHUJLHQ�HUJDE�IDVW�DXVQDKPVORV�ZHLW�]X�KRKH�:HUWH��G�K��
GLH�WKHRUHWLVFKH�89�$EVRUSWLRQ�GLHVHV�HQHUJLHlUPVWHQ�hEHUJDQJV�OlJH�EHL�ZHVHQWOLFK�N�U]HUHU�:HOOHQ�
OlQJH�DOV�H[SHULPHQWHOO�EHREDFKWHW��'D�GLH�EHUHFKQHWHQ�:HUWH�]X�KRFK�XQG�QLFKW�]X�QLHGULJ�VLQG��LVW�
DXV]XVFKOLH�HQ�� GDVV� GHU�*UXQG� I�U� GLH�'LVNUHSDQ]� GDULQ� OLHJW�� GDVV� GHU� DXV� GHQ�+202�XQG� /802�
(QHUJLHQ�EHUHFKQHWH�hEHUJDQJ�DXIJUXQG�HLQHV�6\PPHWULHYHUERWHV�QLFKW�VWDWWILQGHW��$OOHUGLQJV�KDW�GLH�
(LQI�KUXQJ�YRQ�'RQRU�E]Z��$N]HSWRUVXEVWLWXHQWHQ�TXDOLWDWLY�GLH�QDFK�GHQ�H[SHULPHQWHOOHQ�89�'DWHQ�
]X�HUZDUWHQGHQ�$XVZLUNXQJHQ��)�U�'HULYDWH�PLW�(VWHUJUXSSLHUXQJHQ�LQ�3RVLWLRQ�&���GHV�%HQ]RWKLD]ROL�
XPV\VWHPV�ZLUG�QDFK�GHP�=,1'2�9HUIDKUHQ�HLQH�$EVHQNXQJ�VRZRKO�GHU�EHUHFKQHWHQ�+202�DOV�DXFK�
GHU�/802�(QHUJLH�LP�9HUJOHLFK�]XP�XQVXEVWLWXLHUWHQ�1�%HQ]\OEHQ]RWKLD]ROLXP�EHREDFKWHW��ZDV�LQVJH�
VDPW�GLH�I�U�GHQ�+202�/802�hEHUJDQJ�DXI]XZHQGHQGH�(QHUJLH�NDXP�YHUlQGHUW��)�U�9HUELQGXQJHQ�
PLW�(WKHUVXEVWLWXHQWHQ�LQ�GLHVHU�3RVLWLRQ�NRPPW�HV�GDJHJHQ�YRU�DOOHP�]X�HLQHU�$QKHEXQJ�GHU�(QHUJLH�
GHV�+202V��ZlKUHQG�VLFK�GLH�(QHUJLH�GHV�/802V�QXU�JHULQJI�JLJ�YHUlQGHUW��'LHV�VWHKW� LQ�(LQNODQJ�
PLW�GHU�H[SHULPHQWHOOHQ�%HREDFKWXQJ��GDVV�QXU�GXUFK�GLH�(LQI�KUXQJ�GHU�HOHNWURQHQGRQLHUHQGHQ�(�
WKHUJUXSSLHUXQJHQ��ZLH� VLH� LQ� GHQ� 9HUELQGXQJHQ���F�H����F�H����L� XQG� ��L� UHDOLVLHUW�ZXUGH�� HLQH�
VLJQLILNDQWH�EDWKRFKURPH�9HUVFKLHEXQJ�GHV�HQHUJLHlUPVWHQ�89�$EVRUSWLRQVPD[LPXPV�LP�9HUJOHLFK�]X�
1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURDQWLPRQDW����D��]X�HUUHLFKHQ�ZDU��
=XU�(UPLWWOXQJ�GHV�(LQIOXVVHV�GHU�3RODULWlW�GHV�/|VXQJVPLWWHOV�DXI�GLH�/DJH�XQG�,QWHQVLWlW�GHU�$EVRUS�
WLRQVPD[LPD�GHU�1�TXDWHUQlUHQ�%HQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH�XQG��DQWLPRQDWH�ZXUGHQ�QHEHQ�
89�YLV�6SHNWUHQ�LQ�'LFKORUPHWKDQ�I�U�HLQLJH�9HUELQGXQJHQ�DXFK�6SHNWUHQ�LQ�GHP�SRODUHQ�DSURWLVFKHQ�
/|VXQJVPLWWHO�$FHWRQLWULO�XQG�GHP�SRODUHQ�SURWLVFKHQ�/|VXQJVPLWWHO�(WKDQRO�DXIJHQRPPHQ��7DEHOOH���
JLEW�HLQHQ�hEHUEOLFN��EHU�GLH�DXV�GHQ�89�6SHNWUHQ�HUPLWWHOWH�/DJH�GHU�$EVRUSWLRQVPD[LPD�λ P&Q�R �XQG�
GLH�]XJHK|ULJHQ�([WLQNWLRQVNRHIIL]LHQWHQ�ε P&Q�R �E]Z��ORJ�ε P&Q�R ��
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¾ w�c�_4[]u$p�x¿q�\ c�a4c�u	}(c�u$i�\ ^�q�p�^�o\ ^�I�[]��s�^�`�nGjÀp�u q�cX^�\ �G��[s�^�o�c�d c�u []\ o�[
�
)�U�NHLQH�GHU�9HUELQGXQJHQ�ZXUGH�HLQ�GHXWOLFKHU�(LQIOXVV�GHV�/|VXQJVPLWWHOV�DXI�GHQ�([WLQNWLRQVNRHI�
IL]LHQWHQ� GHV� ODQJZHOOLJVWHQ� 89�$EVRUSWLRQVPD[LPXPV� IHVWJHVWHOOW�� 'DU�EHU� KLQDXV� ZXUGH� LQ� GHQ�
6SHNWUHQ� GHU� 9HUELQGXQJHQ� 1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���D�� E]Z�� ±DQWLPRQDW�
���D��XQG�1�%HQ]\O���EHQ]R\OR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����J��DXFK�GLH�/DJH�GHU� ODQJ�
ZHOOLJVWHQ�$EVRUSWLRQVPD[LPD�QLFKW�VLJQLILNDQW�GXUFK�GLH�:DKO�GHV�/|VXQJVPLWWHOV�EHHLQIOXVVW��'HP�
JHJHQ�EHU�]HLJHQ�GLH�6SHNWUHQ�GHU�$ONR[\��E]Z��$U\OR[\GHULYDWH�LQ�$FHWRQLWULO�XQG�(WKDQRO�ODQJZHOOLJV�
WH�$EVRUSWLRQVPD[LPD�GLH�LP�9HUJOHLFK�]X�LKUHU�/DJH�LQ�6SHNWUHQ�GHU�9HUELQGXQJHQ�LQ�'LFKORUPHWKDQ�
K\SVRFKURP�YHUVFKREHQ�VLQG��$OV�%HLVSLHO�LVW�LQ�$EE�����HLQH�hEHUODJHUXQJ�GHU�I�U��� Á Â �PRODUH�/|VXQ�
JHQ�YRQ�1�%HQ]\O���KH[\OR[\EHQ]RWKLD]ROLXPKH[DIOXURSKRVSKDW����H��LQ�GHQ�/|VXQJVPLWWHOQ�'LFKORU�
PHWKDQ�� $FHWRQLWULO� XQG� (WKDQRO� HUKDOWHQHQ� 89�6SHNWUHQ� DEJHELOGHW�� $OOH� $EVRUSWLRQVPD[LPD� GLHVHU�
9HUELQGXQJ� ZLH� DXFK� GHU� DQGHUHQ� GRQRUVXEVWLWXLHUWHQ� 'HULYDWH� WUHWHQ� LQ� GHQ� EHLGHQ� SRODUHQ� /|�
VXQJVPLWWHOQ� K\SVRFKURP� YHUVFKREHQ� DXI�� ZREHL� NDXP� HLQ� 8QWHUVFKLHG� LQ� %H]XJ� DXI� GLH� /DJH� GHU�
$EVRUSWLRQVEDQGHQ�]ZLVFKHQ�$FHWRQLWULO�XQG�(WKDQRO�]X�EHREDFKWHQ�LVW��
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� T	T0Y0ý�þ&Y ÿ i�c�u$n s�o�c�u$p�^�o q�c�uX{(}	~ v0i�a4`�u$w�[]\ `�^�a4a6w�c�_4[]u c�^ ��`�^ � ~ � c�^�e���n ~ � ~]��c�Z���n `�Z���i�c�^�e4`�[]��\ s�e4`�n \ p�x���c�Z�s�d$n p�u `�w���`�a6w���s�[�� �0% U	� \ ^

��c�u a4�G��\ c�q�c�^�c�^�F4��a6p�^�o�a6x�\ [ [$c�n ^�l
'LH�GXUFK�GLH�EHLGHQ�SRODUHQ�/|VXQJVPLWWHO�YHUXUVDFKWH�(UK|KXQJ�GHU�I�U�DOOH�EHREDFKWEDUHQ�HOHNWUR�
QLVFKHQ� hEHUJlQJH� EHQ|WLJWHQ� (QHUJLH� U�KUW� YRQ� HLQHU� 9HUJU|�HUXQJ� GHV� HQHUJHWLVFKHQ� $EVWDQGV�
]ZLVFKHQ�LP�*UXQG]XVWDQG�EHVHW]WHQ�XQG�XQEHVHW]WHQ�0ROHN�ORUELWDOHQ��'LHV�NDQQ�WKHRUHWLVFK�GXUFK�
HLQH�6WDELOLVLHUXQJ�GHV�*UXQG]XVWDQGHV�LQ�5HODWLRQ�]XP�DQJHUHJWHQ�=XVWDQG�RGHU�HLQH�'HVWDELOLVLHUXQJ�
GHV�DQJHUHJWHQ�=XVWDQGHV�LQ�5HODWLRQ�]XP�*UXQG]XVWDQG�GXUFK�GDV�/|VXQJVPLWWHO�YHUXUVDFKW�ZHUGHQ��
'D�EHLGH�=XVWlQGH�LP�EHWUDFKWHWHQ�)DOO�HLQHQ�SRVLWLYHQ�LRQLVFKHQ�&KDUDNWHU�EHVLW]HQ��VROOWH�HLQ�SRODUHV�
/|VXQJVPLWWHO�HLQHQ�VWDELOLVLHUHQGHQ�(LQIOXVV�VRZRKO�DXI�GHQ�*UXQG]XVWDQG�DOV�DXFK�DXI�GHQ�DQJHUHJ�
WHQ�=XVWDQG�DXV�EHQ��2IIHQVLFKWOLFK� LVW�GLHVH�HQHUJHWLVFKH�$EVHQNXQJ� I�U�GHQ�*UXQG]XVWDQG�DXVJH�
SUlJWHU�DOV�I�U�GHQ�DQJHUHJWHQ�=XVWDQG��VR�GDVV�GHU�I�U�HOHNWURQLVFKH�hEHUJlQJH��ZLH�EHLVSLHOVZHLVH�
GHQ�+202�/802�hEHUJDQJ��EHQ|WLJWH�(QHUJLHEHWUDJ�DQVWHLJW��
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:LH�LP�YRUDQJHJDQJHQHQ�.DSLWHO�HUZlKQW�ZXUGH��NRQQWHQ�YRQ�HLQLJHQ�GHU�V\QWKHWLVLHUWHQ�%HQ]RWKLD�
]ROLXPVDO]H� .ULVWDOOH� JHZRQQHQHQ� ZHUGHQ�� GLH� VLFK� ]XU� $QIHUWLJXQJ� YRQ� 5|QWJHQVWUXNWXUDQDQO\VHQ�
HLJQHWHQ��,Q�7DEHOOH���VLQG�GLH�I�U�GDV�KHWHURDURPDWLVFKH�5LQJV\VWHP�LQ�GLHVHQ�5|QWJHQVWUXNWXUDQDO\�
VHQ� DXV� GHQ� $WRPNRRUGLQDWHQ� HUPLWWHOWHQ� %LQGXQJVOlQJHQ� I�U� GLH� 1�TXDWHUQlUHQ� %HQ]RWKLD]ROLXP�
.RPSOH[VDO]H���D����D����D����D����G����J�XQG���L�XQG�GLH�%URPLGH���D�XQG���D�DXIJHI�KUW��
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9HUJOHLFKW� PDQ� GLH� I�U� GLH� XQVXEVWLWXLHUWHQ� 9HUELQGXQJHQ� 1�%HQ]\OEHQ]RWKLD]ROLXPEURPLG� ���D��� �
KH[D�IOXRURSKRVSKDW� ���D�� XQG� ±KH[DIOXRURDQWLPRQDW� ���D�� HUKDOWHWHQHQ� %LQGXQJVOlQJHQ�� VR� LVW�
RIIHQVLFKWOLFK��GDVV�GLH�%LQGXQJVVLWXDWLRQ� LP�KHWHURDURPDWLVFKHQ�5LQJV\VWHP� LQ� GHU� VDO]DUWLJHQ�.ULV�
WDOOVWUXNWXU�GXUFK�GLH�$UW�GHV�$QLRQV�EHHLQIOXVVW�ZLUG��$EE�����]HLJW�GLH�LQ�GHU�5|QWJHQVWUXNWXUDQDO\VH�
HUPLWWHOWHQ�(LQ]HOPROHN�OVWUXNWXUNRQIRUPDWLRQHQ�GLHVHU�GUHL�9HUELQGXQJHQ��'LH�HQWVSUHFKHQGHQ�$QLR�
QHQ�VLQG�LQ�GHU�$EELOGXQJ�QLFKW�GDUJHVWHOOW��HV�KDQGHOW�VLFK�OLQNV�XP�GDV�%URPLG���D��LQ�GHU�0LWWH�XP�
GDV�+H[DIOXRURSKRVSKDW���D�XQG�UHFKWV�XP�GDV�+H[DIOXRURDQWLPRQDW���D��

�� T	T0Y0ý � Y M�^ ��u$\ ak[ s�n n ak[]u$p�_b[]p�u s�^�s�n ��a4c�^ c�u$��s�n [ c�^�c I�\ ^�e4c�n xy`�n c�_�K�n ak[]u$p�_b[]p�u c�^ q�c�uÀ}(c�u$i�\ ^�q�p�^�o�c�^ML0~ � c�^�e���n i�c�^�e4`�[]��\ s�e4`�n \ p�x�i�u `�x�\ q
� � ;	< n \ ^�_bc ¾ []u$p�_4[]p�u � � L0~ � c�^�e���n i�c�^�e4`�[]��\ s�e4`�n \ p�x���c�Z�s�d$n p�`�u `�w���`�a6w���s�[N� �0% < � KL\ [ [ c � p�^�qOL0~ � c�^�e���n i�c�^�e4`�[���\ s�e4`�n \ p�xm~
��c�Z�s�d$n p�`�u `�s�^�[]\ xy`�^�s�[�� �	¤ < � u c��G��[ c ¾ []u$p�_4[]p�u � lV�&\ cmv0^�\ `�^�c�^�a6\ ^�q ^�\ �G��[�s�i�o�c�i�\ n q�c�["l

'D�DOOH�GUHL�9HUELQGXQJHQ�GLH�JOHLFKH�NDWLRQLVFKH�KHWHURDURPDWLVFKH�%HQ]RWKLD]ROLXPVWUXNWXU�DXIZHL�
VHQ��ZHUGHQ�GLH�LQ�GHU�$EELOGXQJ�HUVLFKWOLFKHQ�NRQIRUPHOOHQ�8QWHUVFKLHGH�GXUFK�GLH�9HUVFKLHGHQDUWLJ�
NHLW�GHV�$QLRQV�XQG�GLH�VLFK�GDUDXV�HUJHEHQGHQ�8QWHUVFKLHGH� LQ�GHU�J�QVWLJVWHQ�.RQIRUPDWLRQ�]XP�
$XIEDX�GHV�VDO]I|UPLJHQ�)HVWN|USHUV�EHVWLPPW���
$XV�GHU�7DEHOOH�LVW�DX�HUGHP�HUVLFKWOLFK��GDVV�LQ�GHU�5HLKH�GHU�+H[DIOXRURSKRVSKDWH�I�U�GLH�LQ�3RVLWLRQ�
&���GHV�%HQ]RWKLD]ROLXPV\VWHPV�VXEVWLWXLHUWHQ�9HUELQGXQJHQ���J����L�XQG���G�LP�)HVWN|USHU�NHLQH�
GHXWOLFKHQ�$EZHLFKXQJHQ� LQ�GHQ�%LQGXQJVOlQJHQ� LP�9HUJOHLFK� ]XU� XQVXEVWLWXLHUWHQ�9HUELQGXQJ���D�
DXIWUHWHQ��(LQ�$XVWDXVFK�GHV�+H[DIOXRURSKRVSKDWDQLRQV� LQ���D� JHJHQ�GDV�+H[DIOXRURDQWLPRQDW�GHU�
9HUELQGXQJ���D�PLW�JOHLFKHP�.DWLRQ�KDW�GDJHJHQ�$XVZLUNXQJHQ�DXI�GLH��EHUZLHJHQGH�0HKU]DKO�GHU�
EHREDFKWHWHQ�%LQGXQJVOlQJHQ��
'LH� 5|QWJHQVWUXNWXUDQDO\VHQ� HUODXEHQ� GDKHU� NHLQH� 5�FNVFKO�VVH� RGHU� 9HUJOHLFKH� PLW� VSHNWURVNRSL�
VFKHQ�'DWHQ�GHU�9HUELQGXQJHQ�LP�JHO|VWHQ�=XVWDQG��(LQ]LJ�GLH�$EQDKPH�GHU�%LQGXQJVOlQJH�&��2�YRQ�
�����c�LP�%HQ]R\OGHULYDW���J��EHU������c�LP�3KHQR[\GHULYDW���L�]X������c�LP�,VRSURSR[\GHULYDW���G�
OlVVW�VLFK�JXW�PLW�GHQ�I�U�GDV�.RKOHQVWRIIDWRP�&���LQ� PRQ &�6SHNWUHQ�EHREDFKWHWHQ�6LJQDOODJH�NRUUHOLH�
UHQ��0LW�$EQDKPH�GHU�%LQGXQJVOlQJH�HUVFKHLQW�GLHVH�5HVRQDQ]�ZLH�]X�HUZDUWHQ�EHL�]XQHKPHQG�WLHIH�
UHP�)HOG�XQG�NRPPW�LQ���J�EHL��������SSP��LQ���L�EHL��������SSP�XQG�LQ���G�EHL��������SSP�]X�
OLHJHQ��
�
�
�
�

��D� ��D� ��D�
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���� 3RO\PHUJHEXQGHQH� %HQ]RWKLD]ROLXPVDO]H�� 6\QWKHVH� XQG� VSHNW�

URVNRSLVFKH�(LJHQVFKDIWHQ�
,P�5DKPHQ�GLHVHU�$UEHLW�ZXUGH�QHEHQ�6\QWKHVH�XQG�8QWHUVXFKXQJ�GHU�(LJHQVFKDIWHQ�QLHGHUPROHNX�
ODUHU� %HQ]RWKLD]ROLXPVDO]H� DXFK� GLH� 3RO\PHUDQELQGXQJ� GHU� SKRWRUHDNWLYHQ� LRQLVFKHQ� %HQ]RWKLD]ROL�
XPVWUXNWXU� DQJHVWUHEW��+LQVLFKWOLFK� GHU� ]X� XQWHUVXFKHQGHQ�9HUZHQGXQJ�GLHVHU� 3RO\PHUH� DOV� ODWHQWH�
0DNURLQLWLDWRUHQ� I�U� NDWLRQLVFKH� (SR[LGSRO\PHULVDWLRQHQ� HUVFKLHQ� GLH� 6\QWKHVH� YRQ� +RPRSRO\PHUHQ�
ZHQLJ�VLQQYROO��GD�GLHVH�3RO\HOHNWURO\WH�ZHQLJ� LQ�XQSRODUHUHQ�0HGLHQ��ZLH�]�%�� W\SLVFKHQ�(SR[LGPR�
QRPHUHQ�� O|VOLFK� VHLQ� VROOWHQ�� .ULWHULHQ� ]XU� $XVZDKO� HLQHV� JHHLJQHWHQ� UDGLNDOLVFK� SRO\PHULVLHUEDUHQ�
&RPRQRPHUHQ�LP�5DKPHQ�V\VWHPDWLVFKHU�%HWUDFKWXQJHQ�ZDUHQ�QHEHQ�GHU�.RPSDWLELOLWlW�PLW�NRQYHQ�
WLRQHOOHQ� 'LHSR[LGIRUPXOLHUXQJHQ� XQG� 6WDQGDUGPRQRHSR[LGHQ� ZLH� ]�� %�� &\FORKH[HQR[LG� XQG� *O\FL�
G\OSKHQ\OHWKHU��GLH�$EZHVHQKHLW� LP�QDKHQ�89�%HUHLFK�DEVRUELHUHQGHU��EDVLVFKHU�RGHU�VROFKHU�*UXS�
SHQ��GLH�SRWHQWLHOO�HLQH�FRLQLWLLHUHQGH�:LUNXQJ�DXV�EHQ�N|QQWHQ��=XU�*HZlKUOHLVWXQJ�GHU�.RPSDWLELOL�
WlW�ZXUGHQ�QLFKW�]X�KRKH�0ROHNXODUJHZLFKWH�DQJHVWUHEW��
:LH� LQ� .DS�� ������ HUZlKQW�� NRQQWH� ��9LQ\OEHQ]RWKLD]RO� ��N�� QLFKW� HUIROJUHLFK� TXDWHUQLVLHUW� ZHUGHQ��
VRQGHUQ�HV�HQWVWDQGHQ�XQWHU�9HUOXVW�GHU�'RSSHOELQGXQJ�NRPSOH[H�3URGXNWJHPLVFKH��'LHVHV�0RQRPHU�
ZXUGH�GDKHU�]XQlFKVW�XQWHU�=XVDW]�YRQ���PRO���$,%1�PLW�00$�LP�9HUKlOWQLV������UDGLNDOLVFK�FRSR�
O\PHULVLHUW�� ,Q� PHKUHUHQ� $QVlW]HQ� XQWHU� YHUVFKLHGHQHQ� 5HDNWLRQVEHGLQJXQJHQ� ZXUGH� DQVFKOLH�HQG�
YHUVXFKW��GDV�HUKDOWHQH�&RSRO\PHUH���N� �VLHKH�$EE������PLW��EHUVFK�VVLJHP�%HQ]\OEURPLG�]X�TXD�
WHUQLVLHUHQ��3RO\PHUDQDORJH�4XDWHUQLVLHUXQJHQ�HUIRUGHUQ�LQ�GHU�5HJHO�VHKU�YLHO� OlQJHUH�5HDNWLRQV]HL�
WHQ� XQG� GUDVWLVFKHUH� 5HDNWLRQVEHGLQJXQJHQ� DOV� GLH� QLHGHUPROHNXODUHU� 6XEVWDQ]HQ�� $XV� NHLQHP� GHU�
9HUVXFKH�NRQQWH�DXFK�QDFK�PHKUZ|FKLJHU�5HDNWLRQV]HLW�HLQ�]X�HLQHP�QDFKZHLVEDUHQ�*UDG�TXDWHUQL�
VLHUWHV�3RO\PHU� LVROLHUW�ZHUGHQ��'LHV� LVW� LQVRIHUQ�YHUVWlQGOLFK�DOV� VLFK�GHU�]X�TXDWHUQLVLHUHQGH�6WLFN�
VWRII� VHKU� QDKH� DP�EDFNERQH� GHV� 3RO\PHUV� EHILQGHW�� 'LH� SRO\PHUDQDORJH� WHLOZHLVH�4XDWHUQLVLHUXQJ�
YRQ�3RO\���YLQ\OS\ULGLQ��PLW�VHOEHU�UHODWLYHU�6WHOOXQJ�YRQ�EDFNERQH�XQG�6WLFNVWRII�GXUFK�%HQ]\OEURPLG�
LVW�EHNDQQW PTS0U ��DOOHUGLQJV�ZHLVW�3\ULGLQ�LP�9HUJOHLFK�]X�%HQ]RWKLD]RO�HLQH�GHXWOLFK�K|KHUH�1XNOHRSKLOLH�
DXI��
'LH� YHUVFKLHGHQHQ� PRQRPHUHQ� 1��S�9LQ\OEHQ]\O��EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH� ��D�� ��F�H��
��J� XQG� ��L� VRZLH� 1�'LSKHQ\OPHWK\O����S�YLQ\OEHQ]R\OR[\��EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW�
���K��XQG�1�%HQ]\O����S�YLQ\OEHQ]R\OR[\��EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����K��ZXUGHQ�LQ�$FH�
WRQLWULO��XQWHU�=XVDW]�YRQ���PRO���$,%1�XQG�����PRO���/LWKLXPKH[DIOXRURSKRVSKDW�DOV�QLHGHUPROHNX�
ODUHP�)UHPGVDO]��PLW�00$�LP�9HUKlOWQLV������UDGLNDOLVFK�]X�GHQ�LRQLVFKHQ�&RSRO\PHUHQ���D����F�H��
��J����L����K�XQG���K�FRSRO\PHULVLHUW��VLHKH�$EE�������$OOH�&RSRO\PHULVDWLRQVDQVlW]H�ZXUGHQ�XQWHU�
.�KOXQJ�PLW�HLQHP�(LVEDG�KHUJHVWHOOW�����PLQ�LQ�GHU�.lOWH�PLW�HLQHP�ODQJVDPHQ�6WLFNVWRIIVWURP�GXUFK�
VS�OW��YHUVFKORVVHQ��I�U����K�LQ�HLQ�DXI�����&�WHPSHULHUWHV�gOEDG�HLQJHVWHOOW�XQG�DQVFKOLH�HQG�LQ�0H�
WKDQRO� JHIlOOW�� 'DV�0RQRPHU�1��S�9LQ\OEHQ]\O��EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW���D�ZXUGH� QDFK�
GLHVHP�9HUIDKUHQ�PLW�00$�DXFK�LP�9HUKlOWQLV�����������XQG������]X�GHQ�&RSRO\PHUHQ���D����D�XQG�
��D��VRZLH�PLW�GHP�&RPRQRPHU�7HWUDK\GURIXUIXU\OPHWKDFU\ODW��7+)0$��LP�9HUKlOWQLV�����XQG������
]X� GHQ�&RSRO\PHUHQ���D� XQG���D� XPJHVHW]W�� $EE�� ��� JLEW� HLQHQ�hEHUEOLFN� �EHU� GLH� KHUJHVWHOOWHQ�
&RSRO\PHUH��GLH�DOOH�QDFK�YRUOLHJHQGHQ�(UNHQQWQLVVHQ� LQ�GHU�/LWHUDWXU�ELVKHU�XQEHNDQQW�VLQG��(V�VHL�
DXI�GLH�YHUVFKLHGHQH�$QELQGXQJ�GHU�%HQ]RWKLD]ROLXPJUXSSLHUXQJHQ�DQ�GDV�EDFNERQH�KLQJHZLHVHQ��,Q�
GHQ�&RSRO\PHUHQ�������HUIROJW�VLH��EHU�GHQ�6XEVWLWXHQWHQ�DP�TXDWHUQlUHQ�6WLFNVWRII�� LQ�GHQ�&RSR�
O\PHUHQ��������EHU�HLQ�&�$WRP�GHV�+HWHURF\FOXV��
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$OOH�&RSRO\PHUH�ZXUGHQ�QDFK�GHU�)lOOXQJ�ELV�]XU�*HZLFKWVNRQVWDQ]�LP�9DNXXPWURFNHQVFKUDQN�EHL����
�&�JHWURFNQHW��'LH�%HVWLPPXQJ�GHV�(LQEDXYHUKlOWQLVVHV�GHU�0RQRPHUH�LQ�GLH�&RSRO\PHUH�PLWWHOV� P +�
105� 6SHNWURVNRSLH� HUIROJWH� LQ� 'HXWHURFKORURIRUP� GXUFK� (UPLWWOXQJ� GHU� 5HODWLRQHQ� GHU� 6LJQDOH� GHV�
+HWHURDURPDWHQ� ]XU�00$�0HWKR[\JUXSSH� �EHL�7+)0$�]XU�&+ U �2�*UXSSH��� ,P�5DKPHQ�GHU�0HVVJH�QDXLJNHLW�GLHVHU�105�$QDO\VH�NRQQWH�IHVWJHVWHOOW�ZHUGHQ��GDVV�NHLQH�$EZHLFKXQJHQ�]XP�HLQJHVHW]WHQ�
0RQRPHUYHUKlOWQLV� DXIWUDWHQ�� ,Q�$EE����� VLQG�GDKHU�GLHVH�:HUWH�DQJHJHEHQ��'LH� P +�105�6SHNWUHQ�
GHU� FRSRO\PHUHQ� %HQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH� ]HLJHQ� LQ� GHQ� KHWHURDURPDWLVFKHQ� 6LJQDOHQ�
JHQHUHOO�lKQOLFKH�&KDUDNWHULVWLND�ZLH�GLH�HQWVSUHFKHQGHQ�QLHGHUPROHNXODUHQ�6DO]H��$EKlQJLJ�YRQ�GHU�
(QWIHUQXQJ�GHU�HQWVSUHFKHQGHQ�3URWRQHQ�]XP�EDFNERQH�VLQG�GLH�6LJQDOH�Pl�LJ�ELV�VWDUN�YHUEUHLWHUW��
:lKUHQG�GDV�3URWRQ�+���EHL�0HVVXQJHQ�LQ�'HXWHURFKORURIRUP�EHL�DOOHQ�&RSRO\PHUHQ�DOV�YHUEUHLWHUWHV�
6LQJXOHWW�HUVFKHLQW��ZHUGHQ� LQ�'062�G S � I�U�GLH�&RSRO\PHUH�������� LQ�GHQHQ�GLH�3RO\PHUDQELQGXQJ�GHU� %HQ]RWKLD]ROLXPJUXSSH� �EHU� GLH�1�TXDWHUQlUH� 6W\U\OJUXSSH� UHDOLVLHUW� LVW�� I�U� GLHVHV� 3URWRQ� GUHL�
6LJQDOH�EHREDFKWHW��,Q�GHQ�&RSRO\PHUHQ���K�XQG���K��GLH�HLQH�$QELQGXQJ�GLHVHU�*UXSSH��EHU�&���
GHV�%HQ]RWKLD]ROV�DXIZHLVHQ��ZLUG�GDJHJHQ�DXFK�LQ�'062�G S �HLQ��LP�9HUJOHLFK�]XU�6LJQDOIRUP�LQ�'HX�WHURFKORURIRUP�� VFKlUIHUHV� 6LQJXOHWW� JHIXQGHQ�� 'LH� $EE�� ��� XQG� $EE�� ��� ]HLJHQ� ]XU� 9HUGHXWOLFKXQJ�
GLHVHV� 3KlQRPHQV� GLH� P +� 105� 6SHNWUHQ� GHU� NRQVWLWXWLRQVLVRPHUHQ� &RSRO\PHUH� ��K� XQG� ��J� LQ�
'062�G S ��
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'LH�$XIVSDOWXQJ�GHV�6LJQDOV�YRQ�+���LVW�RIIHQVLFKWOLFK�YRP�$EVWDQG�GLHVHV�3URWRQV�]XP�EDFNERQH�DE�
KlQJLJ��'DV� 6LJQDOYHUKlOWQLV� YRQ� FD�� ����� �� ���� �� �����GHU�GUHL�6LQJXOHWWV� NDQQ� VWDWLVWLVFK�QLFKW�PLW�
HLQHU�FKHPLVFK�XQWHUVFKLHGOLFKHQ�8PJHEXQJ�LQ�(LQNODQJ�JHEUDFKW�ZHUGHQ��VSLHJHOW�DEHU�JHQDX�GDV�I�U�
HLQ�DWDNWLVFKHV�3RO\PHU�]X�HUZDUWHQGH�9HUKlOWQLV�DQ�NRQILJXUDWLY�XQWHUVFKLHGOLFKHQ�LVRWDNWLVFKHQ��KH�
WHURWDNWLVFKHQ�XQG�V\QGLRWDNWLVFKHQ�00$�%7�00$�7ULDGHQ�ZLHGHU��
'LH� ,5�6SHNWUHQ� GHU� FRSRO\PHUHQ� %HQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH� ]HLJHQ� QHEHQ� GHU� �EOLFKHQ�
%DQGHQYHUEUHLWHUXQJ�DOV�ZLFKWLJVWH�&KDUDNWHULVWLND�GLH� I�U�3RO\PHWKDFU\ODWH� W\SLVFKH�%DQGH�GHU�&DU�
ERQ\OVWUHFNVFKZLQJXQJ� �XQNRQMXJLHUW�� EHL� FD������� FP ��� � XQG�ZHLWHUKLQ�GLH� I�U�+H[DIOXRURSKRVSKDWH�
W\SLVFKH�VWDUNH�$EVRUSWLRQ�EHL�FD������FP ��� ��
*3&�0HVVXQJHQ� GHU� LRQLVFKHQ� &RSRO\PHUH� ZXUGHQ� LQ� '0)� ����� �� /L%U�� ��� �&�� DXI� +(0$�6lXOHQ�
GXUFKJHI�KUW��&KORURIRUP�ZDU��REZRKO�GLH�&RSRO\PHUH�LQ�GLHVHP�/|VXQJVPLWWHO� O|VOLFK�VLQG��DOV�(OXWL�
RQVPLWWHO� I�U�GLH�*3&�DXI�6'9�6lXOHQ�QLFKW�JHHLJQHW��'LH�*3&�0HVVXQJHQ�LQ�'0)�OLHIHUWHQ�DXIJUXQG�
GHU�DQJHVWUHEWHQ�XQG�LQ�GHU�5HJHO�HUKDOWHQHQ�0ROHNXODUJHZLFKWH�XQWHU��������J���PRO�I�U�GLH�PHLVWHQ�
%HQ]RWKLD]ROLXPKH[DIOXRURSKRSKDW�&RSRO\PHUH� NHLQH� H[DNW� TXDQWLIL]LHUEDUH� XQLYHUVHOOH� .DOLEULHUXQJ�
�EHU�GDV�9LVNRVLWlWVVLJQDO��(V�PXVVWH�GDKHU�DOOHLQLJ�HLQH�.DOLEULHUXQJ�PLW�36�6WDQGDUGV�]XU�(UPLWWOXQJ�
GHU�0ROHNXODUJHZLFKWVYHUWHLOXQJ�YHUZHQGHW�ZHUGHQ��,Q�GLHVHP�)DOO�KDQGHOW�HV�VLFK�XP�HLQH�5HODWLYPH�
WKRGH�� LQ�GHU�YRQ�GHQ�(OXWLRQVYROXPLQD��G�K��GHU�*U|�H�E]Z��JHQDXHU�GHP�K\GURG\QDPLVFKHQ�9ROX�
PHQ�YRQ�.DOLEULHUVWDQGDUGV�PLW�EHNDQQWHP�0ROHNXODUJHZLFKW�DXI�GDV�0ROHNXODUJHZLFKW�GHU�XQEHNDQQ�
WHQ� 3UREH�JHVFKORVVHQ�ZLUG��'LHVH�0HWKRGH� NDQQ�QDW�UOLFK� QXU� GDQQ� UHDOLVWLVFKH�0ROHNXODUJHZLFKWH�
OLHIHUQ�� ZHQQ� 0ROHN�OH� HLQHV� EHVWLPPWHQ� 0ROHNXODUJHZLFKWHV� GLHVHU� 3RO\PHUSUREH� DXFK� WDWVlFKOLFK�
GDV� VHOEH� K\GURG\QDPLVFKH� 9ROXPHQ� DXIZHLVHQ� ZLH� .DOLEULHUVWDQGDUGPROHN�OH� GLHVHV� 0ROHNXODUJH�
ZLFKWHV�� 'LHV� LVW� LP� YRUOLHJHQGHQ� )DOO� GHU� 9HUZHQGXQJ� YRQ� QLFKW�LRQLVFKHQ� 3RO\VW\URO�
.DOLEULHUVWDQGDUGV�]XU�(UPLWWOXQJ�GHU�0ROHNXODUJHZLFKWH�YRQ�&RSRO\PHUHQ�PLW�LRQLVFKHQ�%HQ]RWKLD]R�
OLXPVDO]JUXSSLHUXQJHQ�PLW�lX�HUVWHU�:DKUVFKHLQOLFKNHLW�NHLQH�]XOlVVLJH�$QQDKPH��'DV�9HUKDOWHQ�YRQ�
LRQLVFKHQ� 3RO\PHUHQ� LQ� /|VXQJ� XQWHUVFKHLGHW� VLFK� VWDUN� YRQ� GHP�QHXWUDOHU� 3RO\PHUH�� 6R� YHUlQGHUW�
VLFK�]�%��GLH�.RQIRUPDWLRQ�LRQLVFKHU�3RO\PHUH�PLW�IOH[LEOHU�+DXSWNHWWH�XQG�GDPLW�LKUH�*U|�H�LQ�$EKlQ�
JLJNHLW�YRQ�GHU�,RQHQVWlUNH�GHU�/|VXQJ ���e� ��(V�LVW�GDKHU�QLFKW�]X�HUZDUWHQ��GDVV�HLQ�3RO\VW\UROPROHN�O�
LQ�'0)��GHP�,RQHQ�]XJHVHW]W�ZXUGHQ��GDV�JOHLFKH�K\GURG\QDPLVFKH�9ROXPHQ�DXIZHLVW�ZLH�HLQ� LRQL�
VFKHV�&RSRO\PHUPROHN�O�JOHLFKHQ�0ROHNXODUJHZLFKWHV��6RPLW�NRQQWHQ�GXUFK�GLH�YRUJHQRPPHQH�.DOLE�
ULHUXQJ�PLW�3RO\VW\UROVWDQGDUGV�QXU�DSSDUHQWH�0ROHNXODUJHZLFKWH�HUKDOWHQ�ZHUGHQ��
'LH�XQLYHUVHOOH�.DOLEULHUXQJ��EHU�GDV�9LVNRVLWlWVVLJQDO�QXW]W�GHQ�=XVDPPHQKDQJ��GDVV�GDV�K\GURG\�
QDPLVFKH�9ROXPHQ�YRQ�3RO\PHUHQ� LQ�/|VXQJ�HLQ�0D�� I�U� LKUH�*U|�H� LVW�XQG�GXUFK�GDV�3URGXNW�DXV�
LQWULQVLVFKHU�9LVNRVLWlW�XQG�0ROHNXODUJHZLFKW�UHSUlVHQWLHUW�ZHUGHQ�NDQQ��$XV�GLHVHP�=XVDPPHQKDQJ�
HUJLEW�VLFK��GDVV�3UREHQ�PLW�JHULQJHUHU� LQWULQVLVFKHU�9LVNRVLWlW�EHL�JOHLFKHP�K\GURG\QDPLVFKHQ�9ROX�
PHQ� HLQ� K|KHUHV�0ROHNXODUJHZLFKW� DXIZHLVHQ�� 2EZRKO� ZLH� HUZlKQW� DXIJUXQG� GHU� LQWHQVLWlWVVFKZD�
FKHQ�9LVNRVLWlWVVLJQDOH�I�U�GLH�PHLVWHQ�LP�5DKPHQ�GLHVHU�'LVVHUWDWLRQ�KHUJHVWHOOWHQ�&RSRO\PHUH�NHLQH�
H[DNWH�XQLYHUVHOOH�.DOLEULHUXQJ�P|JOLFK�ZDU��ZDU�LPPHUKLQ�IHVW]XVWHOOHQ��GDVV�GLH�LQWULQVLVFKH�9LVNRVL�
WlW�EHL�JOHLFKHP�K\GURG\QDPLVFKHQ�9ROXPHQ�VWHWV�ZHVHQWOLFK�JHULQJHU�ZDU�DOV�GLH�GHU�36�6WDQGDUGV��
$XIJUXQG�GHV�RELJHQ�=XVDPPHQKDQJHV�ZlUHQ�DOVR�GLH�UHDOHQ�PLWWOHUHQ�0ROPDVVHQ�GHU�KHUJHVWHOOWHQ�
LRQLVFKHQ�&RSRO\PHUH�GHXWOLFK�K|KHU�DQ]XQHKPHQ�DOV�GLH��EHU�GLH�DOOHLQLJH�UHODWLYH�.DOLEULHUXQJ�PLW�
WHOV�36�6WDQGDUGV�HUPLWWHOWHQ�DSSDUHQWHQ�PLWWOHUHQ�0ROHNXODUJHZLFKWH��$XV�HLQHP�$QVDW]�]XU�6\QWKHVH�
YRQ� 3RO\�>1��S�YLQ\OEHQ]\O����SKHQR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW�FR�PHWK\OPHWKDFU\ODW@�
��������L��ZXUGH�GLHVHV�&RSRO\PHU�PLW�VR�KRKHP�0ROHNXODUJHZLFKW�HUKDOWHQ��GDVV�GDV�9LVNRVLWlWVVLJ�
QDO�I�U�HLQH�H[DNWH�$XVZHUWXQJ�LQWHQVLY�JHQXJ�ZDU��(V�HUJDE�VLFK�DXV�GHU�XQLYHUVHOOHQ�.DOLEULHUXQJ�HLQ�
]DKOHQPLWWOHUHV� 0ROHNXODUJHZLFKW� YRQ� ������ J�PRO�� 'HPJHJHQ�EHU� ZXUGH� XQWHU� DOOHLQLJHU� UHODWLYHU�
.DOLEULHUXQJ�PLWWHOV�36�6WDQGDUGV�HLQ�DSSDUHQWHV�]DKOHQPLWWOHUHV�0ROHNXODUJHZLFKW�YRQ�������J�PRO�
HUKDOWHQ��$XIJUXQG�GLHVHV�(UJHEQLVVHV�XQG�GHU�I�U�DOOH�V\QWKHWLVLHUWHQ�LRQLVFKHQ�&RSRO\PHUH�EHREDFK�
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WHWHQ�QLHGULJHUHQ� LQWULQVLVFKHQ�9LVNRVLWlW�N|QQHQ�DOVR� WDWVlFKOLFK� I�U�DOOH�FRSRO\PHUHQ�%HQ]RWKLD]ROL�
XPKH[DIOXRURSKRVSKDWH�K|KHUH�UHDOH�PLWWOHUH�0ROHNXODUJHZLFKWH�DQJHQRPPHQ�ZHUGHQ���
,Q�GHQ�*3&�0HVVXQJHQ�ZXUGH�DX�HUGHP�I�U�DOOH�LRQLVFKHQ�&RSRO\PHUH�HLQ�JHULQJI�JLJHU�9HUVDW]�GHV�
EHL�����QP�DXIJHQRPPHQHQ�89�'HWHNWRUVLJQDOV�UHODWLY�]XP�5,�6LJQDO�]X�K|KHUHQ�0ROHNXODUJHZLFKWHQ�
EHREDFKWHW��'D�GLH�%HQ]RWKLD]ROLXPJUXSSLHUXQJHQ� LP�*HJHQVDW]�]X�GHQ�0HWKDFU\OJUXSSLHUXQJHQ�EHL�
GLHVHU� :HOOHQOlQJH� DEVRUELHUHQ� XQG� GLH� 6WlUNH� GHV� 89�6LJQDOV� YRQ� GHU� .RQ]HQWUDWLRQ� 89�
DEVRUELHUHQGHU� *UXSSHQ� DEKlQJW�� UHVXOWLHUW� GHU� OHLFKWH� 6LJQDOYHUVDW]� DXV� HLQHP� HWZDV� YHUPHKUWHQ�
$XIWUHWHQ�GHU�LRQLVFKHQ�KHWHURDURPDWLVFKHQ�*UXSSLHUXQJHQ�LQ�OlQJHUHQ�3RO\PHUNHWWHQ��G�K��DXV�HLQHU�
OHLFKWHQ�%HYRU]XJXQJ�GHV�(LQEDXV�HLQHV�%HQ]RWKLD]ROLXPPRQRPHUV�YRU�00$�EHLP�$XIEDX�GHV�&RSR�
O\PHUHQ��)�U�GDV�QLFKWLRQLVFKH�&RSRO\PHUH���N�DXV���9LQ\OEHQ]RWKLD]RO�XQG�00$�ZXUGH�HLQ�OHLFKWHU�
XPJHNHKUWHU�9HUVDW]�GHU�89��XQG�5,�'HWHNWRUVLJQDOH�IHVWJHVWHOOW��,Q�GLHVHP�)DOO�ZLUG�DOVR�00$�HWZDV�
EHYRU]XJW�HLQJHEDXW��7DEHOOH���JLEW�HLQHQ�hEHUEOLFN��EHU�GLH�PLWWHOV�*3&�LQ�'0)������&��������/L%U��
HUPLWWHOWHQ�DSSDUHQWHQ��SRO\VW\URODQDORJHQ�]DKOHQPLWWOHUHQ�XQG�JHZLFKWVPLWWOHUHQ�0ROHNXODUJHZLFKWH��
GLH�3RO\GLVSHUVLWlWHQ�XQG�GLH�DXV�'6&�0HVVXQJHQ�HUKDOWHQHQ�*ODV�EHUJDQJVWHPSHUDWXUHQ��
����ð���� � ���_ñ��1%�%���$ �aþ�� ��%�ý�� ��&�� ��$ ý�� �aþ���� ý�����!"� � ��� ��$ � ørý�� ���� �� ��$ ����� � -���� �� aþ�: ÿ�ý�� ��:�� &'%���$ &'� � ¡�� �aþ¢:���$£&��]þ���������� &'� ��$ � �Zþ¢¤ ý�%�ý�� ��!+��$ �

�� �& � ÿ�¤3�Rø	��&e&' aþ����aþ£� þ65_ø¦¥,��§�¨"©e¤�ª�«�ª�¬+ � � 
�$ ª_õ � ø4�3�	 aþ�:£�� �&+517�¤3�Rø	��&e&' aþ����aþ"��$�!"� � � ��� � � � � ��&'®�����$ ���aþ���&�� ��!"%����$ ���� �$ �aþ�<
¯�°1±�° � ²�³´��µ ¶6·¸ ��¹�³ ° � º ¶"»¸ ��¹�³ ° � º ¼ ��½¸�¾ ¯ º ¯�°1±�° � ²�³´��µ ¶6·¸ ��¹�³ ° � º ¶"»¸ ��¹�³ ° � º ¼ ��½¸�¾ ¯ º

¿�ò�À�Á ÿ�ý�� ������Â�� û�� þ���� ���aþ��0ý������ ��0ý�� �)������!+��������� !+���������-�$ ��� ��� �¦¬�Á ¬'« Â�¬'«�«�« Ã�Ä�«�«�« Â�ª « ¬�¬'§
/1/�Å3Á ÿ�ý�� �������	� � ��� û�� þ���� ���aþ������ ��������!+������ý��������aþ�0ý������ ���0ý�� �  �!"��������#��  ]ý�$ ý�%���ý�&'%�������)������!+��������� !,��������-�$ ��� ����.¬�Á ¬�«

Ä�«�«�« Æ���«�« Ä�ª Â ¬�Ä�«

/�Ç���Á�ÿ�ý�� �������	� � ��� û�� þ���� ����aþ����� �������aþ�0ý������ ��0ý�� ��  �!"��������#��  ]ý�$ ý�%���ý�&'%��������������!+��������� !+��������-�$ ��� ����.¬�Á ¨
Â�«�«�« §�È�«�« Ä�ª Æ ¬LÃ��

/1/�ÉÊÁ�ÿ�ý�� �������	� � ��� û�� þ���� ���aþ������ ��������� &0ý�%�$ ý�%�ý��������aþ�0ý������� ��0ý�� �  �!"��������#��  �$ ý�%��]ý�&L�%��������)������!+��������� !+���������-�$ ��� ����.Ë¬�Á ¬�«
Â���«�« ¬�¬'§�«�« Ã�ª ¨ ¬�Â�¬

/1/���Á�ÿ�ý�� �������	� � ��� û�� þ���� ����aþ����� �������aþ�0ý������ ��0ý�� ��  �!"��������#��  ]ý�$ ý�%���ý�&'%��������������!+��������� !+��������-�$ ��� ����.¬�Á ¬�«
Ä�«�«�« ¬�Â�«�«�« Ã�ª « ¬�Ä�Ã

/1/1�ÌÁ�ÿ�ý�� �������	� � ��� û�� þ���� ���aþ������ ����������������� ý��������aþ�0ý������ ���0ý�� �  �!"��������#��  ]ý�$ ý�%���ý�&'%�������)������!+��������� !,��������-�$ ��� ����.¬�Á ¬�«
Ä�Â�«�« ¬�Â�«�«�« Ä�ª § ¬�¬'«

/Ì¿3��Á�ÿ�ý�� �������	� � ��� û�� þ���� ����aþ����� �������aþ�0ý������ ��0ý�� ��  �!"��������#��  ]ý�$ ý�%���ý�&'%��������������!+��������� !+��������-�$ ��� ����.¬�Á ¬�¨
Â���«�« Æ�Æ�«�« Ä�ª È ¬�Â�¨

/1/ÌÍ�Á ÿ�ý�� �������	� � ��� û�� þ���� ���aþ������ ��������%����aþ�ý��������aþ�0ý������ ���0ý�� �  �!"��������#��  ]ý�$ ý�%���ý�&'%�������)������!+��������� !,��������-�$ ��� ����.¬�Á ¬�«
¬�Â�«�«�«Â�«�«�«�«�Î Â�§���«�«Ä�È�«�«�«�Î Â�ª Ä¬'ª ÆÎ

¬�Â�Â

/�����Á�ÿ�ý�� �������	� � ��� û�� þ���� ����aþ����� �������aþ�0ý������ ��0ý�� ��  �!"��������#��  ]ý�$ ý�%���ý�&'%��������������!+��������� !+��������-�$ ��� ����.¬�Á Â�«
Â�§�«�« ¬�«���¨�« Ä�ª Æ ¬�¬�¬

/1/��ÊÁ�ÿ�ý�� �������	� � ��� û�� þ���� ���aþ������ �����������aþ�0ý���� ý��������aþ�0ý������� ��0ý�� �  �!"��������#��  �ý�$ ý�%���ý�&L�%��������)������!+��������� !+���������-�$ ��� ����.Ë¬�Á ¬�«
Ã�È�«�« ¬���¨�«�« Ä�ª Ã ¬�Ä�«

/ÌÏ3��Á�ÿ�ý�� �������	� � ��� û�� þ���� ����aþ����� �������aþ�0ý������ ��0ý�� ��  �!"��������#��  ]ý�$ ý�%���ý�&'%������������� � ����$ ������:�$ ý�#� �$ #� �$ ��� �!+��������-�$ ��� ����.Ë¬�Á ¨
Ä�Ä�«�« ¬�§�§�«�« ¨�ª Ã ¬�«�¨

/�0�2ÌÁ�ÿ�ý�� �������	� 
��aþ����� ������� ���û�� þ���� ���aþ�0ý���� ý������������aþ�0ý������� ��0ý�� �  �!"��������#��  �ý�$ ý�%���ý�&L�%��������)������!+��������� !+���������-�$ ��� ����.Ë¬�Á ¬�«
Â�È�«�« ¬�¬eÃ�«�« Ã�ª�¬ ¬�Ä�«

/�ó1��Á�ÿ�ý�� �������	� � ���û�� þ���� ���aþ����� ������aþ�0ý������ ��0ý�� �  �!"��������#��  ��ý�$ ý�%���ý�&'%��������)������ ����$ ������:�$ ý�#� �$ #� �$ ��� �!+��������-�$ ��� ����.Ë¬�Á ¬'«
È�¨�«�« Ã�«�«�«�« Ã�ª § Ð

¿�Ñ�2ÌÁ�ÿ�ý�� �������	� ��5�� %����aþ���� �!+��������� ��������� ��� û�� þ���� ���aþ��0ý���� ý������������aþ�0ý������ ��0ý�� �  �!,���������� #��  �ý�$ ý�%���ý�&'%��������)�����!+��������� !+��������-�$ ��� ����.Ë¬�Á ¬'«
��Æ�«�« ¬�§�«�«�« Â�ª ¨ ¬�Ä�¨

Î� aþ�� û���$ &e��� � �6Ò���� � ��$�� ��$� aþ��
$XV�GHU�7DEHOOH� LVW�HUVLFKWOLFK��GDVV�GLH�JHPHVVHQHQ�*ODV�EHUJDQJVWHPSHUDWXUHQ�ZLH�]X�HUZDUWHQ� LQ�
GHU� 5HLKH� GHU� &RSRO\PHUH� GHV�1�9LQ\OEHQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWHV� PLW� 00$� LQ� GHQ�
9HUKlOWQLVVHQ��������D�����������D�����������D��XQG���������D��PLW�DEQHKPHQGHP�$QWHLO�GHU�LRQL�
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VFKHQ�6WUXNWXU�VLQNHQ��$XFK�GLH�YHUVFKLHGHQHQ�6XEVWLWXHQWHQ�DP�1�TXDWHUQlUHQ�+HWHURDURPDWHQ�KD�
EHQ�RIIHQVLFKWOLFK�HLQHQ�(LQIOXVV�DXI�GLH�7HPSHUDWXU�GHV�*ODV�EHUJDQJHV�GHU�&RSRO\PHUH��6R�ZHLVHQ�
DOOH�&RSRO\PHUH�VXEVWLWXLHUWHU�%HQ]RWKLD]ROLXPVDO]PRQRPHUH�ELV�DXI���K�HLQHQ�QLHGULJHUHQ�7 Ó �DXI�DOV�
GDV�HQWVSUHFKHQG�]XVDPPHQJHVHW]WH�&RSRO\PHUH���D�GHV�XQVXEVWLWXLHUWHQ�0RQRPHUHQ��'DU�EHUKL�
QDXV� VLQG� GLH� :HUWH� I�U� GLH� %HQ]R\OR[\EHQ]RWKLD]ROLXPJUXSSLHUXQJHQ� WUDJHQGHQ� &RSRO\PHUH� ��J��
��K�XQG���K�K|KHU�DOV�I�U�GLH�(WKHUJUXSSLHUXQJHQ�DP�+HWHURDURPDWHQ�WUDJHQGHQ�&RSRO\PHUH���G��
��L�XQG���H��'LH�5LJLGLWlW�E]Z�)OH[LELOLWlW�GHU�6XEVWLWXHQWHQ�DQ�GHQ�LRQLVFKHQ�6HLWHQJUXSSHQ�VFKHLQW�
DOVR�HLQHQ�(LQIOXVV�DXI�7 Ó �]X�KDEHQ��XQG�GDV�&RSRO\PHUH���H�PLW�GHU�OlQJVWHQ�XQG�GDPLW�NRQIRUPDWL�
RQVIOH[LEHOVWHQ� $ON\OR[\NHWWH� LQ� GLHVHU� 3RVLWLRQ� EHVLW]W� GLH� QLHGULJVWH� *ODV�EHUJDQJVWHPSHUDWXU�� 'LH�
EHLGHQ�NRQVWLWXWLRQVLVRPHUHQ�&RSRO\PHUH���J�XQG���K�ZHLVHQ�GDJHJHQ�GLH�JOHLFKH�*ODV�EHUJDQJV�
WHPSHUDWXU�DXI��'LH�$UW�GHU�$QELQGXQJ�GHU�LRQLVFKHQ�KHWHURDURPDWLVFKHQ�*UXSSLHUXQJHQ�DQ�GDV�EDFN�
ERQH�KDW�DOVR�YHUPXWOLFK�NHLQHQ�DXVJHSUlJWHQ�(LQIOXVV�DXI�GLH�%HZHJOLFKNHLW�YRQ�.HWWHQVHJPHQWHQ��
=XU�$XIQDKPH�GHU�89�YLV� $EVRUSWLRQVVSHNWUHQ�ZXUGHQ�ZLH� I�U� GLH� QLHGHUPROHNXODUHQ�%HQ]RWKLD]ROL�
XPGHULYDWH� �� � Ô �PRODUH� /|VXQJHQ�GHU�&RSRO\PHUH� LQ�'LFKORUPHWKDQ� YHUZHQGHW�� 7DEHOOH� �� I�KUW� GLH�
HUPLWWHOWHQ�$EVRUSWLRQVPD[LPD�λ Õ�Ö�× ��GLH�([WLQNWLRQVNRHIIL]LHQWHQ�ε Õ�Ö�× �XQG�ORJ�ε Õ�Ö�× �DXI��
�
����ð���� � �´Ï�ñ � ����� þ��e��� ýZþ�&'�lý���# #�� '� �aþ�� �aþ ε Ø�Ù Ú ����,<1� ý�� ε Ø�Ù Ú  aþ�: � ����� λ Ø�Ù Ú :���$��1��&0ý�$�%���� ýZþ�&'!+����� !+�´� þÜÛ3Ý�� �1��&0ý�$�%���� ýZþ�&e&�%����e��$ �aþ�û�ý�þ� þ6
���' ��£�� �#1:�� ��ù���%������ ��$ ��� þ������ �	¬�«�Þ ßÌ!¢ý�� ��$ �aþ �eà &' aþ����aþ":���$�����$ ����&�� ��� � � �aþ£� ý�þ�� &e-����aþ"¤	ý�%�ý�� ��!+��$ �£� þ65�� -���� ý�$�!+�������aþ�<

¯�°1±�° � ²�³´��µ O á�â�ã¸�ä ³åº H á�â�ã¸eæ ³ ° � ç è�Å�³éç è�º
� ° �
H á�â�ã

¯�°1±�° � ²�³´��µ O á�â�ã¸�ä ³åº H á�â�ã¸eæ ³ ° � ç è�Å�³éç è�º
� ° �
H á�â�ã/�Ç���Á�ÿ�ý�� �������	� � ��� û�� þ���� �����aþ����� ������aþ�0ý������ ��0ý�� ��  �!"��������#��  ]ý�$ ý�%���ý�&'%��������)�����!+��������� !+��������-�$ ��� ����.Ë¬�Á ¨

Â�Ä�«Â�§�È
Â�§�Ã�Î

¬�Ä���Æ�§Ã�«���«
¨�§�¬'Æ�Î

Ã�ª�¬Ä�ª �
Ä�ª È�Î

/1/�ÉÊÁ�ÿ�ý�� �������	� � ��� û�� þ���� ���aþ������ ��������� &0ý�%�$ ý�%�ý��������aþ�0ý������� ��0ý�� �  �!"��������#��  �$ ý�%��]ý�&L�%��������)������!+��������� !+���������-�$ ��� ����.Ë¬�Á ¬�«
Â�¨�«Â�È�ÂÄ3¬'§

Ä�È�È�§�¨Â���§�Ã�¨§���¨�¨
Ã�ª �Ã�ª ÃÄ�ª Æ

/1/���Á�ÿ�ý�� �������	� � ��� û�� þ���� �����aþ����� ������aþ�0ý������ ��0ý�� ��  �!"��������#��  ]ý�$ ý�%���ý�&'%��������)�����!+��������� !+��������-�$ ��� ����.Ë¬�Á ¬'«
Â�Ä�«Â�È3¬
Â�§�Ã�Î

¬�����Â����¨�¬�Ä
¨�È�Ã�«�Î

Ã�ª ÂÄ�ª È
Ä�ª È�Î

/1/1�ÌÁ�ÿ�ý�� �������	� � ��� û�� þ���� ���aþ������ ����������������� ý��������aþ�0ý������ ���0ý�� �  �!"��������#��  ]ý�$ ý�%���ý�&'%�������)������!+��������� !,��������-�$ ��� ����.¬�Á ¬�«
Â�Â�ÆÂ�¨��Ä3¬�¬

¬'Æ3¬�Â�È¬�Â�È�¬LÆ����¬�Ä
Ã�ª ÄÃ�ª�¬Ä�ª È

/Ì¿3��Á�ÿ�ý�� �������	� � ��� û�� þ���� �����aþ����� ������aþ�0ý������ ��0ý�� ��  �!"��������#��  ]ý�$ ý�%���ý�&'%��������)�����!+��������� !+��������-�$ ��� ����.Ë¬�Á ¬�¨
Â�Ä�«Â�È3¬
Â�§�Ã�Î

¬'È3¬�¬'�§�«�§�Ã
�3¬'§3¬'Î

Ã�ª ÂÄ�ª È
Ä�ª È�Î

/1/ÌÍ�Á ÿ�ý�� �������	� � ��� û�� þ���� ���aþ������ ��������%����aþ�ý��������aþ�0ý������ ���0ý�� �  �!"��������#��  ]ý�$ ý�%���ý�&'%�������)������!+��������� !,��������-�$ ��� ����.¬�Á ¬�«
Â�Ä�«Â�¨�ÃÄ�«��

Â�Ä�¨�«�«¬�Â�È���Æ��Ã�Æ�«
Ã�ª ÃÃ�ª�¬Ä�ª È

/�����Á�ÿ�ý�� �������	� � ��� û�� þ���� �����aþ����� ������aþ�0ý������ ��0ý�� ��  �!"��������#��  ]ý�$ ý�%���ý�&'%��������)�����!+��������� !+��������-�$ ��� ����.Ë¬�Á Â�«
Â�Ä�¬Â�È�Â
Â�§�¨�Î

¬'Æ�Æ�Â�«§�¨���«
��¨���«�Î

Ã�ª ÄÄ�ª Æ
Ä�ª È�Î

/1/��ÊÁ�ÿ�ý�� �������	� � ��� û�� þ���� ���aþ������ �����������aþ�0ý���� ý��������aþ�0ý������� ��0ý�� �  �!"��������#��  �ý�$ ý�%���ý�&L�%��������)������!+��������� !+���������-�$ ��� ����.Ë¬�Á ¬�«
Â�Ä�¨Â�È�¨ Â�Ä�Ã�«�¬È�«�Æ�� Ã�ª ÃÄ�ª Æ

/�ó1��Á�ÿ�ý�� �������	� � ��� û�� þ���� ���aþ����� ������aþ�0ý������ ��0ý�� �  �!"��������#��  �ý��$ ý�%���ý�&'%��������)������ ����$ ������:�$ ý�#� �$ #� �$ ��� !,��������-�$ ��� ����.¬�Á ¬�«
Â�Ä�¬Â�È�Â ¬���¨�Ã��È�«�« Ã�ª ÂÄ�ª È

/�0�2ÌÁ�ÿ�ý�� �������	� 
��aþ����� ������� ���û�� þ���� ���aþ�0ý���� ý������������aþ�0ý������� ��0ý�� �  �!"��������#��  �ý�$ ý�%���ý�&L�%��������)������!+��������� !+���������-�$ ��� ����.Ë¬�Á ¬�«
Â�Ã�ÆÂ�È�� ¬'Æ�§3¬�ÂÈ�¬'Ä�¨ Ã�ª ÄÄ�ª Æ

/1/�Å3Á ÿ�ý�� �������	� � ��� û�� þ���� ���aþ�� ���� �������!+������ý��������aþ�0ý������ ���0ý�� �  �!"��������#��  ]ý�$ ý�%���ý�&'%��������)�����!+��������� !+������� ��-�$ ��� ����.Ë¬�Á ¬'«
Â�¨�ÃÂ�È�ÄÄ�«�È

¬�¨�����¨§3¬LÈ�«§3¬LÈ�«
Ã�ª ÂÄ�ª ÈÄ�ª È

¿�Ñ�2ÌÁ�ÿ�ý�� �������	� ��5�� %����aþ���� �!+��������� ��������� ��� û�� þ���� ���aþ��0ý���� ý������������aþ�0ý������ ��0ý�� �  �!,���������� #��  �ý�$ ý�%���ý�&'%��������)�����!+��������� !+��������-�$ ��� ����.Ë¬�Á ¬'«
Â�Â�ÂÂ�¨�«Â�Æ�Ä

Ä�¨�¨�¬eÃÄ�Æ�§�Â�¬¬�¬LÈ�Ä�È
Ã�ª ¨Ã�ª �Ã�ª�¬

Î�7�%����e��$� �!ê�  �$ :��£� þ,�3-L��� ýZþ�� ��$�� ����� & �eà &' aþ���&'!"� � � ������ �# ���aþ]ý�!"!+�aþ
�
8P�PLW�GHQ� I�U�GLH�QLHGHUPROHNXODUHQ�0RGHOOYHUELQGXQJHQ�EHREDFKWHWHQ�([WLQNWLRQHQ�YHUJOHLFKEDUH�
:HUWH�]X�HUKDOWHQ��ZXUGHQ�/|VXQJHQ�GHU�&RSRO\PHUH�LQ�'LFKORUPHWKDQ�KHUJHVWHOOW��GLH�FD���� � Ô �PRODU�
LQ�%H]XJ�DXI�GLH�.RQ]HQWUDWLRQ�GHU�SKRWRDNWLYHQ�KHWHURDURPDWLVFKHQ�6HLWHQJUXSSHQ�ZDUHQ��=XU�%H�
VWLPPXQJ�GHU�XQJHIlKU�EHQ|WLJWHQ�(LQZDDJH�XQG�]XU�(UPLWWOXQJ�GHU�.RQ]HQWUDWLRQ�DXV�GHU�H[DNWHQ�
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(LQZDDJH��ZLH�HV�I�U�GLH�%HUHFKQXQJ�GHU�PRODUHQ�([WLQNWLRQVNRHIIL]LHQWHQ�Q|WLJ�LVW��ZXUGH�GDV�0ROH�
NXODUJHZLFKW�GHU�QDFK�GHP�HLQJHVHW]WHQ�0RQRPHUYHUKlOWQLV�]X�HUZDUWHQGHQ�5HSHWLHUHLQKHLW�YHUZHQ�
GHW��9HUJOHLFKW�PDQ�MHZHLOV�I�U�GLH�HQHUJLHlUPVWH�$EVRUSWLRQVEDQGH�GHU�&RSRO\PHUH�GLH�VR�EHUHFKQH�
WHQ�([WLQNWLRQVNRHIIL]LHQWHQ�PLW�GHP�LQ�7DEHOOH����.DS���������DXIJHI�KUWHQ�:HUW�I�U�GLH�HQWVSUHFKHQ�
GH�QLHGHUPROHNXODUH�%HQ]RWKLD]ROLXPYHUELQGXQJ��VR�LVW�DQ�GHU�LQ�GHU�5HJHO�UHFKW�JXWHQ�hEHUHLQVWLP�
PXQJ� GHU� :HUWH� DE]XOHVHQ�� GDVV� GLH� 1�TXDWHUQlUH� %HQ]RWKLD]ROLXPVDO]NRPSRQHQWH� WDWVlFKOLFK� LP�
HUZDUWHWHQ�9HUKlOWQLV�HLQJHEDXW�ZXUGH��
)�U�GLH�/DJH�GHV�$EVRUSWLRQPD[LPXPV�λ Õ�Ö�× �GHU�HQHUJLHlUPVWHQ�$EVRUSWLRQVEDQGH�ZXUGH�LQ�GHU�5HLKH�
GHU�&RSRO\PHUH�PLW�YHUVFKLHGHQ�VXEVWLWXLHUWHQ�%HQ]RWKLD]ROLXPGHULYDWHQ�DOV�6HLWHQJUXSSH�GLH�JOHLFKH�
$EVWXIXQJ�ZLH� LQ�GHQ�QLHGHUPROHNXODUHQ�'HULYDWHQ�EHREDFKWHW��6R�ZHLVW�GDV�00$�&RSRO\PHUH���J�
GHV�TXDWHUQlUHQ�%HQ]R\OR[\EHQ]RWKLD]ROLXPPRQRPHUHQ�HLQ�QXU�JHULQJI�JLJ�HQHUJLHlUPHUHV�ODQJZHO�
OLJVWHV�$EVRUSWLRQVPD[LPXP�DXI�DOV�GDV�HQWVSUHFKHQG� ]XVDPPHQJHVHW]WH�&RSRO\PHUH���D� GHV�XQ�
VXEVWLWXLHUWHQ�0RQRPHUHQ��'LH�EDWKRFKURPH�9HUVFKLHEXQJ�IlOOW�I�U�GLH�(WKHUJUXSSLHUXQJHQ�DP�+HWH�
URDURPDWHQ�WUDJHQGHQ�&RSRO\PHUH���F�H�XQG���L�GHXWOLFK�VWlUNHU�DXV��:LH�LQ�GHQ�QLHGHUPROHNXODUHQ�
9HUELQGXQJHQ�VSLHJHOW� VLFK� LQ�GHU�5HLKHQIROJH� ,VRSURSR[\� �&RSRO\PHU���G��!�+H[\OR[\� �&RSRO\PHU�
��H�� !� 0HWKR[\� �&RSRO\PHU� ��F�� !� 3KHQR[\� �&RSRO\PHU� ��L�� GHU� GRQLHUHQGH� &KDUDNWHU� GLHVHU�
*UXSSLHUXQJHQ� ZLGHU�� 'LH� ODQJZHOOLJVWHQ� $EVRUSWLRQPD[LPD� λ Õ�Ö�× � WUHWHQ� LQ� GHQ� 89�
$EVRUSWLRQVVSHNWUHQ� GHU� PHLVWHQ� &RSRO\PHUH� LP� 9HUJOHLFK� ]XU� /DJH� LQ� 6SHNWUHQ� GHU� HQWVSUHFKHQG�
VXEVWLWXLHUWHQ�QLHGHUPROHNXODUHQ�9HUELQGXQJ�JHULQJI�JLJ�K\SVRFKURP�YHUVFKREHQ�DXI���
,Q�89�6SHNWUHQ�GHU�&RSRO\PHUH�GHV�0RQRPHUV�1�9LQ\OEHQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW�PLW�
00$�LQ�GHQ�9HUKlOWQLVVHQ��������D�����������D�����������D��XQG���������D��LQ�'LFKORUPHWKDQ�ZXUGH�
I�U�GLH� ODQJZHOOLJVWH�$EVRUSWLRQ�GHV�&RSRO\PHUHQ���D�PLW�GHP�HUZDUWHWHQ�(LQEDXYHUKlOWQLV�����HLQ�
ZHVHQWOLFK� QLHGULJHUHU� ([WLQNWLRQVNRHIIL]LHQW� HUPLWWHOW� DOV� I�U� GLH� UHVWOLFKHQ� 0LWJOLHGHU� GLHVHU� 5HLKH��
$EE�����]HLJW�OLQNV�LQ�hEHUODJHUXQJ�GLH�I�U�GLHVH�YLHU�&RSRO\PHUH�XQWHUVFKLHGOLFKHU�=XVDPPHQVHW]XQJ�
DXV� 89�6SHNWUHQ� LQ� 'LFKORUPHWKDQ� HUPLWWHOWHQ� ([WLQNWLRQVNRHIIL]LHQWHQ� LP� :HOOHQOlQJHQEHUHLFK� GHU�
ODQJZHOOLJVWHQ�$EVRUSWLRQVEDQGH��'D�GLH�([WLQNWLRQVNRHIIL]LHQWHQ�I�U���D�XQWHU�9HUZHQGXQJ�GHV�0R�
OHNXODUJHZLFKWHV�GHU�5HSHWLHUHLQKHLW�PLW�GHU�=XVDPPHQVHW]XQJ�����HUPLWWHOW�ZXUGHQ��N|QQWH�GLH�EHR�
EDFKWHWH�'LVNUHSDQ]�WKHRUHWLVFK�DXI�HLQHQ�GHXWOLFK�JHULQJHUHQ�(LQEDX�GHV�KHWHURDURPDWLVFKHQ�0RQR�
PHUV��DOV�HV�GHP�HLQJHVHW]WHQ�0RQRPHUYHUKlOWQLV�HQWVSUlFKH��]XU�FN]XI�KUHQ�VHLQ��'LHVH�9HUPXWXQJ�
ZLUG�DOOHUGLQJV�GXUFK�GDV� � +�105�6SHNWUXP�GLHVHV�&RSRO\PHUV�QLFKW�EHOHJW��9RQ�GHQ�YLHU�&RSRO\PH�
UHQ�GHU�5HLKH�ZXUGHQ�GDU�EHU�KLQDXV�89�6SHNWUHQ� LQ�$FHWRQLWULO�DQJHIHUWLJW��$XVVFKQLWWH�DXV�GLHVHQ�
6SHNWUHQ�VLQG�LQ�hEHUODJHUXQJ�LP�UHFKWHQ�7HLO�YRQ�$EE�����GDUJHVWHOOW��,Q�GLHVHP�/|VXQJVPLWWHO�ZXU�
GHQ�I�U�GDV�&RSRO\PHUH���D�GHXWOLFK�K|KHUH�([WLQNWLRQVNRHIIL]LHQWHQ�GHU�ODQJZHOOLJVWHQ�$EVRUSWLRQV�
EDQGH�DOV� LQ�'LFKORUPHWKDQ�HUPLWWHOW��6LH� OLHJHQ�QXQ� LQ�GHU�JOHLFKHQ�*U|VVHQRUGQXQJ�ZLH�GLH�:HUWH�
GHU�DQGHUHQ�0LWJOLHGHU�GHU�5HLKH�XQG�GLH�HQWVSUHFKHQGH�QLHGHUPROHNXODUH�9HUELQGXQJ���D��'DV�LRQL�
VFKH�&RSRO\PHU�GHU�=XVDPPHQVHW]XQJ�����ZLUG�GHPQDFK�GXUFK�GDV�XQSRODUHUH�/|VXQJVPLWWHO�'LFK�
ORUPHWKDQ�QLFKW�YROOVWlQGLJ�VROYDWLVLHUW��REZRKO�VLFK�GLH�DEVROXWH�.RQ]HQWUDWLRQ�DQ�LRQLVFKHQ�*UXSSHQ�
DXIJUXQG�GHU�(LQZDDJH�DXI�GLH�5HSHWLHUHLQKHLW�QLFKW� YRQ�GHU�GHU�DQGHUHQ�&RSRO\PHUH�GLHVHU�5HLKH�
XQWHUVFKLHG��
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� /�/�����ª�¬�Á ¬�¨ì� /Ì¿3���	 aþ�:é¬�Á Â�«£� /������e<

'LHV�LVW�HLQ�I�U�LRQLVFKH�3RO\PHUH�]X�HUZDUWHQGHU�(IIHNW��'DV�&RSRO\PHUH���D�ZHLVW�SUR�0DNURPROHN�O�
GLH�K|FKVWH�=DKO�YRQ�DQ�GLH�3RO\PHUNHWWH�JHEXQGHQHQ�/DGXQJVWUlJHUQ�DXI��,P�8QWHUVFKLHG�]X�HLQHP�
QLHGHUPROHNXODUHQ�(OHNWURO\W� N|QQHQ� VLFK�GLHVH�SRO\PHUJHEXQGHQHQ�JOHLFKVLQQLJHQ�/DGXQJVWUlJHU� LQ�
/|VXQJ�QLFKW�GXUFK�'LIIXVLRQ�DXV�GHP�:HJH�JHKHQ��(V�NRPPW�LQ�DOOHQ�&RSRO\PHUHQ�GHU�XQWHUVXFKWHQ�
5HLKH�LQ�/|VXQJ�GXUFK�GLH�6ROYDWDWLRQ�XQG�GLH�'LIIXVLRQ�GHU�QLHGHUPROHNXODUHQ�+H[DIOXRURSKRVSKDWD�
QLRQHQ�]X�HLQHU�LQWUDPROHNXODUHQ�HOHNWURVWDWLVFKHQ�$EVWR�XQJ�GHU�NDWLRQLVFKHQ�6HLWHQJUXSSHQ��2IIHQ�
VLFKWOLFK� HUODXEW� MHGRFK�GLH� JHULQJHUH�.RQ]HQWUDWLRQ� DQ� /DGXQJVWUlJHUQ� HQWODQJ� GHU� 3RO\PHUNHWWH� LQ�
GHQ� &RSRO\PHUHQ� GHU� =XVDPPHQVHW]XQJ� ������ ����� XQG� ����� DXFK� LP� XQSRODUHUHQ� /|VXQJVPLWWHO�
'LFKORUPHWKDQ� GLH� $QQDKPH� HLQHU� �DXIJHZHLWHWHQ�� .RQIRUPDWLRQ� PLW� DXVUHLFKHQGHP� $EVWDQG� GHU�
JOHLFKVLQQLJHQ� /DGXQJHQ�� :LH� DXV� GHP� OLQNHQ� *UDSKHQ� GHU� $EE�� ��� HUVLFKWOLFK�� ZHUGHQ� LQ� 'LFKORU�
PHWKDQ�DXFK� I�U�GLH�([WLQNWLRQVNRHIIL]LHQWHQ�GHU�&RSRO\PHUH�GHU�=XVDPPHQVHW]XQJ������������XQG�
�����JHULQJI�JLJH�8QWHUVFKLHGH�EHREDFKWHW��'LH�,QWHQVLWlW�GLHVHU�$EVRUSWLRQ�VWHLJW�GDEHL�PLW�DEQHK�
PHQGHP�$QWHLO�DQ� LRQLVFKHU�6WUXNWXU� LP�3RO\PHUHQ��'D�GHU�8QWHUVFKLHG� LQ�$FHWRQLWULO�HWZDV�ZHQLJHU�
DXVJHSUlJW�LVW��N|QQWH�DXFK�GLHVH�$EVWXIXQJ�DXI�6ROYDWDWLRQVHIIHNWH�]XU�FN]XI�KUHQ�VHLQ��6HKU�ZDKU�
VFKHLQOLFK� WULWW� DEHU� GDU�EHUKLQDXV� WDWVlFKOLFK� HLQH� JHULQJI�JLJH� $EZHLFKXQJ� GHU� &RSRO\PHU]XVDP�
PHQVHW]XQJ� YRP� HLQJHVHW]WHQ� 0RQRPHUYHUKlOWQLV� DXI�� $XV� GHP� OHLFKWHQ� 9HUVDW]� GHV� 5,�� XQG� 89�
'HWHNWRUVLJQDOV�LQ�*3&�0HVVXQJHQ�ZXUGH�EHUHLWV�JHVFKORVVHQ��GDVV�EHLP�$XIEDX�GHU�&RSRO\PHUH�GHU�
(LQEDX�GHU�%HQ]RWKLD]ROLXPPRQRPHUH� OHLFKW�YRU�GHP�YRQ�00$�EHYRU]XJW�ZLUG��'LHV�VROOWH�QLFKW�QXU�
]X�HLQHU�KHWHURJHQHQ�=XVDPPHQVHW]XQJ�GHU�3RO\PHUNHWWHQ�PLW�YHUPHKUWHP�$XIWUHWHQ�GHU� LRQLVFKHQ�
6WUXNWXU�LQ�OlQJHUHQ�.HWWHQ��VRQGHUQ��GD�NHLQ�YROOVWlQGLJHU�8PVDW]�HUUHLFKW�ZLUG��DXFK�]X�HLQHU�OHLFK�
WHQ�$EZHLFKXQJ�GHU�*HVDPW]XVDPPHQVHW]XQJ�GHV�&RSRO\PHUHQ�YRP�HLQJHVHW]WHQ�0RQRPHUYHUKlOWQLV�
]XJXQVWHQ�GHV�LRQLVFKHQ�0RQRPHUV�I�KUHQ��8P�PLW�GHQ�89�0HVVXQJHQ�LQ�(LQNODQJ�]X�VWHKHQ��P�VVWH�
GLHVH�$EZHLFKXQJ�LP�EHWUDFKWHWHQ�0ROHQEUXFKEHUHLFK�PLW�VLQNHQGHP�0ROHQEUXFK�GHV�LRQLVFKHQ�%HQ�
]RWKLD]ROLXPPRQRPHUV� LQ� GHU� 0RQRPHUPLVFKXQJ� ]XQHKPHQ�� 'DV� &RSRO\PHULVDWLRQVYHUKDOWHQ� GHU�
YHUZHQGHWHQ�0RQRPHUSDDUXQJ�ZXUGH�LP�5DKPHQ�GLHVHU�$UEHLW�MHGRFK�QLFKW�QlKHU�XQWHUVXFKW��
�
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���� :LUNVDPNHLW� GHU� %HQ]RWKLD]ROLXPVDO]H� DOV� ODWHQWH� NDWLRQLVFKH�
,QLWLDWRUHQ�

,Q�YRUDQJHJDQJHQHQ�.DSLWHOQ�ZXUGH�GLH�HUIROJUHLFKH�6\QWKHVH�XQG�&KDUDNWHULVLHUXQJ�YRQ�YHUVFKLHGHQ�
VXEVWLWXLHUWHQ� 1�TXDWHUQlUHQ�� QLHGHUPROHNXODUHQ� XQG� SRO\PHUJHEXQGHQHQ� %HQ]RWKLD]ROLXP�
.RPSOH[VDO]HQ�EHVFKULHEHQ��'LH�(LQI�KUXQJ�YRQ�6XEVWLWXHQWHQ�HUIROJWH�KDXSWVlFKOLFK� LQ�+LQEOLFN�DXI�
HLQH�%HHLQIOXVVXQJ�GHU�89� VSHNWURVNRSLVFKHQ�$EVRUSWLRQVFKDUDNWHULVWLND��(V� NRQQWH�JH]HLJW�ZHUGHQ��
GDVV�GXUFK�GLH�6XEVWLWXWLRQ�MH�QDFK�6XEVWLWXHQW�HLQH�JHULQJI�JLJH�ELV�DXVJHSUlJWH�EDWKRFKURPH�9HU�
VFKLHEXQJ�GHV�$EVRUSWLRQVPD[LPXPV�HUUHLFKW�ZLUG��(V�JDOW�QXQ�GLH�(LJQXQJ�GHU�KHUJHVWHOOWHQ�QLHGHU�
PROHNXODUHQ� XQG� SRO\PHUJHEXQGHQHQ� %HQ]RWKLD]ROLXPVDO]H� DOV� SKRWRNDWLRQLVFKH� E]Z�� WKHUPLVFKH�
,QLWLDWRUHQ�I�U�GLH�NDWLRQLVFKH�3RO\PHULVDWLRQ�YRQ�(SR[LGHQ�]X�XQWHUVXFKHQ�XQG�]X�HUXLHUHQ��RE�XQG�
ZHOFKH�=XVDPPHQKlQJH�]ZLVFKHQ�6WUXNWXU�XQG�,QLWLDWRUZLUNVDPNHLW�EHVWHKHQ���
)�U�%HVWUDKOXQJHQ�DXI�GHU�RSWLVFKHQ�%DQN�ZXUGH�HLQH�����:�4XHFNVLOEHUGDPSI�.XU]ERJHQODPSH�+%2�
����:���GHU�)LUPD�2VUDP�LQ�HLQHP�*HKlXVH�$������GHU�)LUPD�37,�PLW�)RNXVVLHUYRUULFKWXQJ�XQG�:DV�
VHUN�KOXQJ�YHUZHQGHW��$EE�����]HLJW�GDV�(PLVVLRQVVSHNWUXP�GLHVHU�/DPSH��

JLK MNJLOLKQP M MQP JLKQP K MQP OLKSRLMLMSR JTKNRLK MNRLO KQK M MQK JTKNKLK MNKLO KNULM MNU JLKNULK MNUTO KNOLM MM
K MLM M
V M MLM M
V K MLM M
JLM MLM M
JLK MLM M
P M MLM M
P K MLM M
RLM MLM M
RLK MLM M
K M MLM M
K K MLM M
ULM MLM M WYX[Z]\_^a`cbdWfehggjilknm

o pq rp
st q uq

vQwyx x wyzx {nzh|Fw
�

}c~y~��n�]�n� � !"� &e&'� ýZþ�&e&'%����e��$� �! :���$��	 ���-��L&'� � ����$ :���!"%�# ��Ò� �$ '��ý����aþ�� ��!"%���õ�
�9�¬�«�«����ËÂ,:���$Ì¥�� $�!+�"947�ù���ø <

8P�GDV�(PLVVLRQVVSHNWUXP�GHU�/DJH�GHU�ODQJZHOOLJVWHQ�$EVRUSWLRQVEDQGHQ�]ZLVFKHQ�����ELV�����QP�
LQ�GHQ�]X�XQWHUVXFKHQGHQ�%HQ]RWKLD]ROLXPVDO]HQ�DQ]XSDVVHQ�XQG�GLH�$EVWUDKOXQJ�YRQ�:lUPHVWUDK�
OXQJ�]X�PLQLPLHUHQ��ZXUGHQ�GHU�/DPSH�HLQ�,5�)LOWHU��:DVVHU��XQG�.DQWHQILOWHU��2ULHO�:*������8*�����
YRUJHVHW]W��$EE��������

�T� �N�T� ���L� �Q� �L�Q�L� ��� �L�N�L�L�N�L�L�Q�L�L�N�L�L�Q� �L�Q� �L��� �L�Q� �L�N�T� �N�L�L�Q�L� �Q�T� �Q�L� ��
� �L� �
� � �L� �
� � �L� �
�T� �L� �
�T� �L� �
�L� �L� �
�L� �L� �
�T� �L� �

�Y�c�]�j�a�c�d������j���n� ¢¡ £¥¤¥¦n§¨£L©n§¨ª�¡ « £L©n¬§ �N®°¯�±²F³d®���´ §¶µ¢· �d¸T¹ ¡ « £L©¶¬]º � ¦¨»»©n¬T¼

½ ¾¿ À¾Á
Â ¿Ã¿

ÄQÅyÆ Æ ÅyÇFÆ ÈnÇ�ÉFÅ
�

}c~y~��n�y��� � !"� &e&'� ýZþ�&e&'%����e��$� �! :���$�õ�
�9�¬�«�«����ËÂì������û�ý�$ ����&e��� �� �aþ6Ò��aþ�� �aþ��Ì aþ�: � ù���¥�� � � ��$6þ�<
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:LH�DXV�$EE�����HUVLFKWOLFK��NRQQWH�PLW�GHU�.RPELQDWLRQ�GLHVHU�)LOWHU�GLH�+DXSWDEVWUDKOXQJ�GHU�+%2�
/DPSH�DXI�GHQ�%HUHLFK�]ZLVFKHQ�FD������ELV�����QP�EHVFKUlQNW�ZHUGHQ��'LH�/HLVWXQJ�GHU�/DPSH�OLH��
VLFK��EHU�HLQH�5HJHOHLQKHLW�/36����;�GHU�)LUPD�37,�VWHXHUQ��'LH�.RQVWDQ]�GHU�/LFKWLQWHQVLWlW�ZlKUHQG�
GHV�9HUVXFKV�XQG�I�U�9HUVXFKVUHLKHQ�XQWHUHLQDQGHU�ZXUGH�PLWWHOV�HLQHV�3RZHUPHWHUV��EHUSU�IW��
$OOH�LQ�GHQ�QlFKVWHQ�.DSLWHOQ�EHVFKULHEHQHQ�%HVWUDKOXQJHQ�ZXUGHQ��VRZHLW�QLFKW�DXVGU�FNOLFK�DQGHUV�
HUZlKQW��DXI�GHU�RSWLVFKHQ�%DQN�LP�)RNXV�GLHVHU�/DPSH�GXUFKJHI�KUW��
�
������ 9HUIROJXQJ� GHU� SKRWRNDWLRQLVFKHQ� (SR[LGSRO\PHULVDWLRQ� PLWWHOV� ,5�

6SHNWURVNRSLH�
'LH�F\FOLVFKH�2[LUDQVWUXNWXU�YRQ�(SR[LGHQ�XQG�GLH�$ON\OHWKHUVWUXNWXUHQ�YRQ�3RO\HSR[LGHQ�ZHLVHQ� LP�
,5�%HUHLFK�GHV�HOHNWURPDJQHWLVFKHQ�:HOOHQVSHNWUXPV�I�U�GLH�MHZHLOLJH�6WUXNWXU�FKDUDNWHULVWLVFKH��DXI�
GLH� &�2�9DOHQ]VFKZLQJXQJ� ]XU�FN]XI�KUHQGH� $EVRUSWLRQHQ� DXI�� 'DKHU� HUP|JOLFKW� GLH� ,5�
6SHNWURVNRSLH�SULQ]LSLHOO�GLH�9HUIROJXQJ�GHU�LQ�GLHVHP�)DOO�GXUFK�%HVWUDKOXQJ�DXVJHO|VWHQ�NDWLRQLVFKHQ�
3RO\PHULVDWLRQ�HLQHV�(SR[LGHV��,Q�9RUYHUVXFKHQ�VWHOOWH�VLFK�KHUDXV��GDVV�GDV�VHKU�UHDNWLYH�0RQRHSR�
[LG�&\FORKH[HQR[LG� �����&+2�� I�U�HLQH�9HUIROJXQJ�GHU�3RO\PHULVDWLRQ�PLW� GHU� YHUZHQGHWHQ�� LP� IRO�
JHQGHQ�QlKHU�EHVFKULHEHQHQ�0HVVDQRUGQXQJ�XQJHHLJQHW�ZDU��(V�ZXUGH�GDKHU�GDV� UHDNWLRQVWUlJHUH�
0RQRHSR[LG�*O\FLG\OSKHQ\OHWKHU������*3(��YHUZHQGHW��$EE��������

2
2

2
��

��

�
}c~y~��n�¶ÊË� 7���$� ��e�� �$1:���$�ørýZþ�ý���%�ý���� :��"¤���-�� ý��������aþ�ý���� :��Ì]���	 aþ�: � � ��-�� :���� %����aþ���� ��������$��ÌyÊ3�e<

8P�HLQHQ�9HUJOHLFK�GHU�I�U�GLH�YHUVFKLHGHQHQ�1�TXDWHUQlUHQ�%HQ]RWKLD]ROLXPVDO]H�HUKDOWHQHQ�0HVV�
UHLKHQ� ]X� HUODXEHQ�� LVW� QHEHQ� GHU� .RQVWDQ]� GHU� /LFKWLQWHQVLWlW� ZlKUHQG� GHV� 9HUVXFKV� XQG� I�U� 9HU�
VXFKVUHLKHQ�XQWHUHLQDQGHU�DXFK�GLH�9HUZHQGXQJ�P|JOLFKVW� H[DNW�JOHLFK�NRQ]HQWULHUWHU� /|VXQJHQ� ]X�
JHZlKUOHLVWHQ��'LH�,QLWLDWRUVDO]H�ZXUGHQ�]XU�+HUVWHOOXQJ�YRQ��������E]Z����PRO�SUR]HQWLJHQ�/|VXQJHQ�
PLW�HLQHU�$'��=�$XWREDODQFH�GHU�)LUPD�3HUNLQ�(OPHU��������±�������PJ��H[DNW�HLQJHZRJHQ�XQG�LQ�GHU�
EHUHFKQHWHQ�0HQJH�*3(� JHO|VW��0LW� ]ZHL� 7URSIHQ� GLHVHU�0RQRPHU�,QLWLDWRU�0LVFKXQJHQ�ZXUGH� ]ZL�
VFKHQ�]ZHL�3RO\SURS\OHQIROLHQ�GHU�'LFNH�����µP�HLQ�)O�VVLJNHLWVILOP�HU]HXJW��89�$EVRUSWLRQVVSHNWUHQ�
GHU� )LOPH� ]ZLVFKHQ� 33�)ROLHQ� NRQQWHQ�PLW� HLQHU� VSH]LHOOHQ� 3UREHQKDOWHUXQJ� DXI� HLQHP�89������ 3&�
6SHNWURPHWHU�DXIJHQRPPHQ�ZHUGHQ��'XUFK�9HUJOHLFK�GLHVHU�89�$EVRUSWLRQVPHVVXQJHQ�PLW�GHU�0HV�
VXQJ�HLQHU��� Í Î �PRODUHQ�/|VXQJ�HLQHV�%HQ]RWKLD]ROLXPVDO]HV�LQ�*3(�LQ�.�YHWWH�NRQQWH��XQWHU�GHU�$Q�
QDKPH�HLQHV�JOHLFKHQ�PRODUHQ�([WLQNWLRQVNRHIIL]LHQWHQ�ε�LP�)LOP�ZLH�LQ�.�YHWWH���EHU�G� �$�Fε��$� �
VSHNWUDOHV�$EVRUSWLRQVPD���F� �.RQ]HQWUDWLRQ��G� �6FKLFKWGLFNH��GLH�'LFNH�GHV�HU]HXJWHQ�)O�VVLJNHLWV�
ILOPV� ]X� FD�� ���µP�EHVWLPPW�ZHUGHQ��$EE�� ��� ]HLJW� EHLVSLHOKDIW� GDV�89�$EVRUSWLRQVVSHNWUXP�HLQHU�
/|VXQJ� YRQ� ��PRO���1�%HQ]\O���SKHQR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���L�� LQ� *3(� DOV� )LOP�
]ZLVFKHQ�33�)ROLHQ��'DV�6SHNWUXP�ZXUGH�JHJHQ�HLQHQ�)LOP�YRQ�*3(�]ZLVFKHQ�33�)ROLHQ�DOV�5HIHUHQ]�
VSHNWUXP�DXIJHQRPPHQ��
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�
}c~y~��n�îd� ïnðyñ ò�óhôCõöL÷ØøTù õúhôCôû÷hü¨ýCøTöLþ¨ÿ ü¨ù úhü¨ö�����ôûþ¨ú����Øõú
	 ÿäõ������ñ���ü¨ú������ ñ��¨ñT÷��hü¨úhõ�����óhü¨ú��Cõhø��¨ù ���Cõ�� ù þ¨ÿ��hü����� !� þ�õö õ÷��hõ�ôû÷����hø

" Ê$#$% &cù ú('*)�+(��� ô-,Øù � ÿ.��/jù ô�0��hü¨ú1)�)hñ�,ûõ�� ù ü¨ú " �¨ü��¨ü¨ú('2)�+3��/jù ô�0��hü¨ú1)�)hñ�,ûõ�� ù ü¨ú(��� ô54Fü� ü¨ö ü¨ú��Côû÷hü¨ýCøTöLþ¨ÿ5&76

'HU�)O�VVLJNHLWVILOP�]ZLVFKHQ�33�)ROLHQ�ZXUGH�DXI�HLQHP�,5�5DKPHQ�EHIHVWLJW�XQG�LP�)RNXV�GHU�+%2�
/DPSH�EHVWUDKOW��0LW�GHU�YHUZHQGHWHQ� ,QVWUXPHQWLHUXQJ�ZDU�HV�Q|WLJ��GLH�3UREH�]XU�$XIQDKPH�YRQ�
,5�6SHNWUHQ� DXV� GHP�6WUDKOHQJDQJ� GHU� 89�/DPSH� ]X� HQWIHUQHQ�� =XU� 9HUIROJXQJ� GHU� 3RO\PHULVDWLRQ�
ZXUGHQ�,5�6SHNWUHQ��MHZHLOV����6FDQV��GHU�)LOPH�LQ�UHJHOPl�LJHQ�=HLWDEVWlQGHQ�PLWWHOV�HLQHV���';&�
6SHNWURPHWHUV�GHU�)LUPD�1LFROHW�JHJHQ�]ZHL�33�)ROLHQ�DOV�%DFNJURXQG�DXIJHQRPPHQ��)�U�GLH�%DFN�
JURXQGPHVVXQJ�ZXUGHQ�MHZHLOV�GLH�VSlWHU�LQ�GHU�%HVWUDKOXQJ�HLQJHVHW]WHQ�)ROLHQ�YHUZHQGHW��$XV�$EE��
����GLH�HLQ�DOV�%DFNJURXQGVSHNWUXP�YHUZHQGHWHV�,5�6SHNWUXP�GHU�3RO\SURS\OHQIROLHQ�]HLJW��JHKW�KHU�
YRU��GDVV�HLQLJH�GHU�$EVRUSWLRQHQ�I�U�GLH�JHZlKOWH�(PSILQGOLFKNHLW�GHV�6SHNWURPHWHUV�]X�LQWHQVLY�VLQG��

89
: 8
: 9
;<8
; 9
=�8
= 9
><8
> 9
9 8
9�9
?<8
? 9
@�8
@ 9

AB

: 8�8 8;<8�8 8=�8�8 8><8�8 8 C*D E E D<F!G H<I E D<FKJ L�M�N : O �
}c~y~��n�nÌ]� P<4¶ñ!Q÷hü¨ýCøTöLþ¨ÿ.R¨ü¨öS�Øü¨ö /_ü¨ú�R¨üØø ü¨ú1)Øõ�� ��÷¨ö õ÷���� ü¨ú� õK� ù ü¨ú

%HL� $XIWUHWHQ� HLQHV� 6LJQDODXVVFKODJV� �EHU� GLH� (PSILQGOLFKNHLWVJUHQ]H� GHV� 6SHNWURPHWHUV� NDQQ� GHU�
%DFNJURXQG�QLFKW�VLQQYROO�YRP�DNWXHOO�JHPHVVHQHQ�6SHNWUXP�DEJH]RJHQ�ZHUGHQ�XQG�HV�NRPPW�]XP�
$XIWUHWHQ� YRQ�6SLNHV� LQ�GLHVHQ�%HUHLFKHQ�GHU� VXEWUDKLHUWHQ�6SHNWUHQ� �VLHKH� ]�%��$EE�� ����6SLNH�EHL�
����FP Í!T ���
=XU� 9HUGHXWOLFKXQJ� W\SLVFKHU� EHREDFKWHWHU� %DQGHQHQWZLFNOXQJHQ� VLQG� LQ� $EE�� ��� LQ� hEHUODJHUXQJ�
$XVVFKQLWWH� DXV� GHQ� ZlKUHQG� GHU� %HVWUDKOXQJ� HLQHU� �� PRO� �� /|VXQJ� YRQ� 1�%HQ]\O���
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SKHQR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����L��LQ�*3(�]ZLVFKHQ�33�)ROLHQ�LQ�UHJHOPl�LJHQ�=HLWDE�
VWlQGHQ�DXIJHQRPPHQHQ��VXEWUDKLHUWHQ�,5�6SHNWUHQ�GDUJHVWHOOW��

�
}c~y~��n�ZYË� +¨úØø /jù 0 ý�� þ¨ú���R¨ü¨ö[P<4¶ñ����¨ú�R¨ü¨ú ù ÿ\��üö ü¨ù 0��]	�^�_�`¨ñ!��`�`�0 ÿba cZ/Vd��¨ö ü¨ú�R�R¨ü¨öe)��hõhø õ÷hõ�� ��ÿäü¨öLù ô7�høTù õú(�Øõú('2)�+ ÿ ù øf	�ÿäõ���g��ñ��ü¨ú������ ñ!�¨ñT÷��hü¨úhõ�����óhü¨ú��Cõhø��¨ù ���Cõ�� ù þ¨ÿ��hü����� !� þhõö õ÷���õ�ôû÷����Øø " Ê[#$% & " ö õhø ü1hþ¨ö �Øüjiø�k

ν l `�&76

,Q�URWHU�)DUEH�GDUJHVWHOOW�LVW�GDV�,5�$EVRUSWLRQVVSHNWUXP�GHU�/|VXQJ�YRU�%HJLQQ�GHU�%HVWUDKOXQJ��(V�
ODVVHQ�VLFK�LQ�GLHVHP�6SHNWUXP�DXIJUXQG�GHU�JHULQJHQ�.RQ]HQWUDWLRQ�NHLQH�GHP�,QLWLDWRUVDO]���L�]X�
]XRUGQHQGHQ�$EVRUSWLRQHQ�HUNHQQHQ��$Q�GHU�(QWZLFNOXQJ�GHU�HQWVSUHFKHQGHQ�%DQGHQ�LVW�GHXWOLFK�]X�
HUNHQQHQ��GDVV�HV�LP�9HUODXI�GHU�%HVWUDKOXQJ�]X�HLQHP�$EEDX�GHU�F\FOLVFKHQ�2[LUDQVWUXNWXU�GHV�0R�
QRHSR[LGHV�XQG�]X�HLQHP�$XIEDX�YRQ�DF\FOLVFKHQ�$ON\OHWKHUVWUXNWXUHQ��ZLH�VLH�LQ�GHU�+DXSWNHWWH�HLQHV�
3RO\HWKHUV�]X�ILQGHQ�VLQG��NRPPW��
=XU� (UVWHOOXQJ� YRQ� =HLW�8PVDW]�.XUYHQ�ZXUGH� LQQHUKDOE� HLQHU� 9HUVXFKVUHLKH� I�U� HLQ� YRU� %HJLQQ� GHU�
%HVWUDKOXQJ�DXIJHQRPPHQHV�,5�6SHNWUXP�XQG�I�U�MHGHV�ZlKUHQG�GHU�%HVWUDKOXQJ�DXIJHQRPPHQH�,5�
6SHNWUXP� GDV� 3HDNIOlFKHQLQWHJUDO� GHU� %DQGH� HLQHU� &�2�9DOHQ]VFKZLQJXQJ� GHV� 2[LUDQULQJHV� LP� %H�
UHLFK�YRQ�FD����������FP Í!T �HUPLWWHOW�XQG�]XP�$XVJOHLFK�YRQ�,QWHQVLWlWVVFKZDQNXQJHQ�]XQlFKVW�MHZHLOV�
GXUFK�GDV�3HDNIOlFKHQLQWHJUDO�GHU�GXUFK�GLH�%HVWUDKOXQJ�QLFKW�EHHLQIOXVVWHQ�DURPDWLVFKHQ�RXW�RI�SOD�
QH�&�+�'HIRUPDWLRQVVFKZLQJXQJVEDQGH�LP�%HUHLFK�YRQ���������FP Í!T �GLYLGLHUW��$XV�GLHVHQ�UHGX]LHUWHQ�
3HDNIOlFKHQ�NDQQ�QDFK��$ m �$ n ��$ m �[������PLW�$ m � �UHGX]LHUWH�3HDNIOlFKH�YRU�%HJLQQ�GHU�%HVWUDKOXQJ��
$ n �  � UHGX]LHUWH� 3HDNIOlFKH� ]XP� =HLWSXQNW� W� GHU� %HVWUDKOXQJ�� GHU� 3RO\PHULVDWLRQVXPVDW]� LQ� 3UR]HQW�
]XP�=HLWSXQNW�W�DXV�GHP�]XP�HQWVSUHFKHQGHQ�=HLWSXQNW�JHPHVVHQHQ�,5�6SHNWUXP�HUPLWWHOW�ZHUGHQ��
1DFK�GLHVHP�9HUIDKUHQ�ZXUGH�GLH�3RO\PHULVDWLRQ�YRQ�*3(�XQWHU�9HUZHQGXQJ�GHU�YHUVFKLHGHQ�VXEVWL�
WXLHUWHQ�1�TXDWHUQlUHQ��QLHGHUPROHNXODUHQ�XQG�SRO\PHUJHEXQGHQHQ�%HQ]RWKLD]ROLXPVDO]H�DOV�SKRWR�
NDWLRQLVFKH�,QLWLDWRUHQ�PLWWHOV�,5�6SHNWURVNRSLH�XQWHUVXFKW�XQG�DXV�GHQ�,5�6SHNWUHQ�=HLW�8PVDW]�.XU�
YHQ�HUPLWWHOW��
�
�
�
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�������� 1LHGHUPROHNXODUH�%HQ]RWKLD]ROLXPGHULYDWH�
(V� ZXUGH� ]XQlFKVW� GLH� (LJQXQJ� GHU� KHUJHVWHOOWHQ� YHUVFKLHGHQ� VXEVWLWXLHUWHQ� QLHGHUPROHNXODUHQ� 1�
%HQ]\OEHQ]RWKLD]ROLXPVDO]H�DOV�,QLWLDWRUHQ�I�U�GLH�SKRWRNDWLRQLVFKH�3RO\PHULVDWLRQ�YRQ�*3(�PLW�GHU�LP�
YRUDQJHJDQJHQHQ� $EVFKQLWW� EHVFKULHEHQHQ� 0HWKRGH� XQWHUVXFKW�� $EE�� ��� ]HLJW� GLH� DXV� GHQ� ,5�
6SHNWUHQ�HUPLWWHOWHQ�=HLW�8PVDW]�.XUYHQ�I�U�GLH�3KRWRSRO\PHULVDWLRQ�GLHVHV�0RQRPHUV�XQWHU�9HUZHQ�
GXQJ� YRQ� �� PRO� �� GHV� HQWVSUHFKHQGHQ� %HQ]RWKLD]ROLXPVDO]HV�� 'LH� 9HUELQGXQJ� 1�%HQ]\O���
KH[R\OR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���I�� HUZLHV� VLFK� DOV� QLFKW� DXVUHLFKHQG� LQ� *3(� O|VOLFK�
XQG�ZXUGH�GDKHU�QLFKW�XQWHUVXFKW��
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��/jù ô70��hü¨ú1)�)hñ�,ûõ�� ù ü¨ú ÿ ù ø©	�ÿäõ���ªR�ühô_ü¨úØø ôû÷¨ö ü�0��hü¨ú�R¨ü¨ú1��ü¨ú��Cõhø��¨ù ���Cõ�� ù þÿ5R¨ü¨öLù ���Øø ühôV��� ô«Pú¨ù øTù �ØøLõö�6

(V�LVW�]XQlFKVW�IHVW]XVWHOOHQ��GDVV�DOOH�DOV�,QLWLDWRUHQ�HUSUREWHQ�%HQ]RWKLD]ROLXPVDO]H�EHL�%HVWUDKOXQJ�
]X� HLQHU� 3RO\PHULVDWLRQ� GHV� *3(� I�KUWHQ�� %LV� DXI� GLH� GXUFK� 1��S�1LWUREHQ]\O�EHQ]RWKLD]ROLXPKH[D�
IOXURSKRVSKDW����D��DXVJHO|VWH�3RO\PHULVDWLRQ��GXQNHOEODXH�.XUYH��ZXUGHQ�LQ�GHQ�3RO\PHULVDWLRQHQ�
PD[LPDOH� 8PVlW]H� YRQ� XP� ��� �� HUUHLFKW�� %HL� 9HUZHQGXQJ� YRQ� ��D� E]Z�� 1�
%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURDQWLPRQDW� ���D�� DOV� 3KRWRLQLWLDWRU� WUDW� ]X� %HJLQQ� GHU� %HVWUDKOXQJ�
DX�HUGHP�HLQH�VHKU�DXVJHSUlJWH�,QGXNWLRQVSHULRGH�DXI��
'LH�(LQI�KUXQJ�HLQHU�DX[RFKURPHQ�*UXSSH�I�KUWH��ZLH�LQ�.DSLWHO�������GDUJHVWHOOW��LP�)DOO�GHU�(LQI�K�
UXQJ�YRQ�(WKHUJUXSSLHUXQJHQ�DP�%HQ]RWKLD]ROLXPV\VWHP�]X�HLQHU�GHXWOLFKHQ�EDWKRFKURPHQ�9HUVFKLH�
EXQJ�GHV�ODQJZHOOLJVWHQ�89�$EVRUSWLRQVPD[LPXPV�LP�9HUJOHLFK�]XU�/DJH�LP�89�6SHNWUXP�GHV�XQVXE�
VWLWXLHUWHQ�1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWHV�� $XV� $EE�� ���� GLH� GHQ� =HLWUDXP� �� ELV� ����
VHF�GHU�$EE�����YHUJU|�HUW�GDUVWHOOW�� LVW�]X�HQWQHKPHQ��GDVV�VLFK�GLHVH�9HUEHVVHUXQJ�GHU�VSHNWUDOHQ�
$QWZRUW�GHU�,QLWLDWRUHQ�RIIHQVLFKWOLFK�DXI�GLH�*HVFKZLQGLJNHLW�GHU�(SR[LGSRO\PHULVDWLRQ�DXVZLUNW��
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��/jù ô70��hü¨ú1)�)hñ�,ûõ�� ù ü¨ú ÿ ù ø©	�ÿäõ���ªR�ühô_ü¨úØø ôû÷¨ö ü�0��hü¨ú�R¨ü¨ú1��ü¨ú��Cõhø��¨ù ���Cõ�� ù þÿ5R¨ü¨öLù ���Øø ühôV��� ô«Pú¨ù øTù �ØøLõö�6

,Q� GHQ� GXUFK� GLH� YHUVFKLHGHQHQ� (WKHUGHULYDWH� DXVJHO|VWHQ� 3KRWRSRO\PHULVDWLRQHQ� ZXUGH�� PLW� $XV�
QDKPH�GHU���+H[\OR[\YHUELQGXQJ���H��HLQH�GHXWOLFK�UDVFKHUH�=XQDKPH�GHV�3RO\PHULVDWLRQVXPVDW]HV�
EHREDFKWHW�DOV�EHL� ,QLWLLHUXQJ�GXUFK�GLH�XQVXEVWLWXLHUWH�9HUELQGXQJ���D��9RQ�GHQ�XQWHUVXFKWHQ�QLH�
GHUPROHNXODUHQ�%HQ]RWKLD]ROLXPVDO]HQ�HUZLHV�VLFK�GDV���,VRSURSR[\GHULYDW���G�DOV�HIIHNWLYVWHU�,QLWLD�
WRU�]XU�3KRWRSRO\PHULVDWLRQ�YRQ�*3(��'LHVH�9HUELQGXQJ�ZLHV� LQ�89�$EVRUSWLRQVPHVVXQJHQ�DXFK�GDV�
HQHUJLHlUPVWH�ODQJZHOOLJVWH�$EVRUSWLRQVPD[LPXP�DXI��'HU�8QWHUVFKLHG�]ZLVFKHQ�0HVVUHLKHQ�]XU�*3(�
3KRWRSRO\PHULVDWLRQ�XQWHU�9HUZHQGXQJ�YRQ���F�XQG���L�ZDU��ZLH�HV�DXFK�GLH�EHLGHQ�I�U�GLHVH�,QLWLD�
WRUHQ� LQ�$EE�����GDUJHVWHOOWHQ�0HVVUHLKHQ�YHUGHXWOLFKHQ��JHULQJ�XQG�QLFKW�]X�������UHSURGX]LHUEDU��
'LH�0HVVJHQDXLJNHLW�GHU�JHZlKOWHQ�0HWKRGLN�UHLFKW�QLFKW�DXV��XP�]X�HQWVFKHLGHQ�ZHOFKHU�GHU�EHLGHQ�
,QLWDWRUHQ�GHU�HIIHNWLYHUH�LVW��:LUG�DQJHQRPPHQ��GDVV�I�U�GLH�EHWUDFKWHWHQ�9HUELQGXQJHQ�WDWVlFKOLFK�
HLQ� GLUHNWHU� =XVDPPHQKDQJ� ]ZLVFKHQ� GHU� $EVRUSWLRQVFKDUDNWHULVWLN� XQG� GHU� ,QLWLDWRUHIIHNWLYLWlW� EH�
VWHKW��VR�LVW�GLHV�QLFKW�ZHLWHU�YHUZXQGHUOLFK��GD���F�XQG���L�HLQ�ODQJZHOOLJVWHV�$EVRUSWLRQVPD[LPXP�
EHL��IDVW��LGHQWLVFKHU�:HOOHQOlQJH�PLW��IDVW��LGHQWLVFKHP�([WLQNWLRQVNRHIIL]LHQWHQ�EHVLW]HQ��VLHKH�$EE��
���E]Z��7DEHOOH���LQ�.DSLWHO���������
'LH� LQ� $EE�� ��� GDUJHVWHOOWHQ� =HLW�8PVDW]�$XIWUDJXQJHQ� QDFK� HUVWHU� 2UGQXQJ� VLQG� LP� )DOO� GHU� *3(�
3KRWRSRO\PHULVDWLRQ�XQWHU�9HUZHQGXQJ�GHU�,QLWLDWRUHQ���D����F�H��XQG���J�LP�$QIDQJVEHUHLFK�OLQH�
DU��ZHLVHQ�MHGRFK�PLW�$XVQDKPH�YRQ���G�YRU�GHP�OLQHDUHQ�%HUHLFK�HLQH�PLW�DEQHKPHQGHU�*HVFKZLQ�
GLJNHLWVNRQVWDQWH�]XQHKPHQG�DXVJHSUlJWH�,QGXNWLRQVSHULRGH�DXI���
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'LH�DEQHKPHQGH�$QIDQJVJHVFKZLQGLJNHLW� LQ�GHU�5HLKH���G�!���F�!����L��!���D�NDQQ�LP�5DKPHQ�
GHU� 0HVVJHQDXLJNHLW� PLW� GHU� /DJH� GHV� ODQJZHOOLJVWHQ� $EVRUSWLRQVPD[LPXPV� GLHVHU� ,QLWLDWRUHQ� EHL�
]XQHKPHQG�N�U]HUHU�:HOOHQOlQJH�NRUUHOLHUW�ZHUGHQ��$XIJUXQG�GHU� LPPHU�JHULQJHUHQ�$XVQXW]XQJ�GHU�
GXUFK� GLH� +%2�/DPSH� DEJHVWUDKOWHQ� /LFKWLQWHQVLWlW� ZLUG� EHL� JOHLFKHU� ,QLWLDWRUVDO]NRQ]HQWUDWLRQ� HLQ�
LPPHU� JHULQJHUHU� $QWHLO� GHV� ,QLWLDWRUV� DQJHUHJW� XQG� VRPLW� ]HUIlOOW� DXFK� HLQ� ]XQHKPHQG� JHULQJHUHU�
$QWHLO� XQWHU� %LOGXQJ� GHU� HIIHNWLYHQ� NDWLRQLVFKHQ� ,QLWLDWRUVSH]LHV�� 'LH� HIIHNWLYH� ,QLWLDWRUNRQ]HQWUDWLRQ�
VLQNW�DOVR�LQ�GHU�REHQ�DXIJHI�KUWHQ�5HLKH��ZDV�GLH�DEQHKPHQGH�$QIDQJVJHVFKZLQGLJNHLW�GHU�3RO\PH�
ULVDWLRQ�HUNOlUW��'LHVH�hEHUOHJXQJ� VHW]W�QDW�UOLFK� YRUDXV��GDVV�GLH�4XDQWHQDXVEHXWH� LQ�GHU�*HQHULH�
UXQJ�GHU�LQLWLLHUHQGHQ�6SH]LHV�XQG�GLH�$UW�GHU�LQLWLLHUHQGHQ�6SH]LHV�QLFKW�GXUFK�GLH�6WUXNWXU�GHV�%HQ�
]RWKLD]ROLXPVDO]HV�EHHLQIOXVVW�ZLUG���
'LH�EHREDFKWHWHQ�,QGXNWLRQVSHULRGHQ�N|QQWHQ�GXUFK�HLQH�YRUJHODJHUWH�9HUQLFKWXQJVUHDNWLRQ�GHU�JH�
ELOGHWHQ�LQLWLLHUXQJVIlKLJHQ�NDWLRQLVFKHQ�6SH]LHV�YHUXUVDFKW�ZHUGHQ��'D�GLH�.RQ]HQWUDWLRQ�DQ�:DVVHU�
E]Z��DQGHUHU�QXNOHRSKLOHU�9HUXQUHLQLJXQJHQ� LQ�GHQ�/|VXQJHQ�QLFKW�JUDYLHUHQG�YDULLHUHQ�VROOWH��ZlUH�
GLH�/lQJH�GHU�,QGXNWLRQVSHULRGH�GDQQ��EHL�JOHLFKHP�0RQRPHU��DEKlQJLJ�YRQ�GHU�*HVFKZLQGLJNHLW��PLW�
GHU� GLH� LQLWLLHUHQGH� 6SH]LHV� DXV� GHP� HQWVSUHFKHQGHQ� %HQ]RWKLD]ROLXPGHULYDW� QDFKJHELOGHW�ZLUG� XQG�
VRPLW�OHW]WHQGOLFK�ZLHGHUXP�YRQ�GHU�$EVRUSWLRQVFKDUDNWHULVWLN�E]Z��GHU�4XDQWHQDXVEHXWH�LQ�GHU�3KR�
WRUHDNWLRQ�GHV�,QLWLDWRUVDO]HV��
'DV�%HQ]R\OGHULYDW���J�ZHLVW� LQ�89�$EVRUSWLRQVVSHNWUHQ�HLQ� ]ZDU�QXU�JHULQJI�JLJ�EDWKRFKURP�YHU�
VFKREHQHV��DEHU�LQWHQVLYHUHV�HQHUJLHlUPVWHV�$EVRUSWLRQVPD[LPXP�DXI�DOV�GLH�XQVXEVWLWXLHUWH�9HUELQ�
GXQJ���D��(LQH�(UNOlUXQJ�I�U�GLH�UHSURGX]LHUEDU�EHREDFKWHWH�JHULQJHUH�*HVFKZLQGLJNHLW�LQ�GHU�GXUFK�
��J�DXVJHO|VWHQ�*3(�3RO\PHULVDWLRQ�N|QQWH�HLQH�JHULQJHUH�4XDQWHQDXVEHXWH�LQ�GHU�*HQHULHUXQJ�GHU�
LQLWLDWLRQVIlKLJHQ�6SH]LHV�VHLQ��%HVRQGHUV� I�U�GDV�GHXWOLFK�DEZHLFKHQGH�3RO\PHULVDWLRQVYHUKDOWHQ�EHL�
9HUZHQGXQJ� YRQ�1��S�1LWUREHQ]\O�EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���D�� LVW� HLQH�ZHVHQWOLFK� JH�
ULQJHUH�4XDQWHQDXVEHXWH� LQ�GHU�*HQHULHUXQJ�HLQHU� LQLWLLHUHQGHQ�6SH]LHV�DOV�(UNOlUXQJ� LQ�%HWUDFKW�]X�
]LHKHQ��%HL�%HVWUDKOXQJ�GHU�*3(�)LOPH�XQWHU�=XVDW]�GLHVHV� ,QLWLDWRUV�ZXUGH�HLQH�GHXWOLFKH�%UDXQIlU�
EXQJ�GHU�)LOPH�LP�EHVWUDKOWHQ�%HUHLFK�EHREDFKWHW��,P�89�$EVRUSWLRQVVSHNWUXP�GLHVHU�9HUELQGXQJ�WULWW�
GLUHNW� XQWHUKDOE� GHU� ODQJZHOOLJVWHQ� $EVRUSWLRQVEDQGH� XQG� GLHVH� DXFK� �EHUODJHUQG� HLQH� ]XVlW]OLFKH�
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%DQGH�DXI��GLH� VLFK� LQ�GHQ�6SHNWUHQ�GHU�DQGHUHQ�1�TXDWHUQlUHQ�%HQ]RWKLD]ROLXPGHULYDWH�QLFKW�EHR�
EDFKWHQ� OlVVW� �YJO�� $EE�� ���� .DS� �������� %HL� %HVWUDKOXQJ�PLW� GHU� +%2�/DPSH� NRPPW� HV� QHEHQ� GHU�
(LQVWUDKOXQJ� LQ� GLH� ODQJZHOOLJVWH� $EVRUSWLRQVEDQGH� GDKHU� DXFK� ]XU� (LQVWUDKOXQJ� LQ� GLHVH� YHUPXWOLFK�
GXUFK� GHQ� S�1LWUREHQ]\OVXEVWLWXHQWHQ� DP� 6WLFNVWRII� YHUXUVDFKWH� %DQGH�� 'LH� 1LWUREHQ]\OJUXSSLHUXQJ�
JHKW�LQ�)ROJH�RIIHQVLFKWOLFK�HLQH�SKRWRO\WLVFKH�5HDNWLRQ�HLQ��GLH�]XP�$EEDX�GHV�,QLWLDWRUV��QLFKW�MHGRFK�
]XU� %LOGXQJ� HLQHU� LQLWLLHUXQJVIlKLJHQ� 6SH]LHV� I�KUW�� ,Q� GHU� /LWHUDWXU�ZXUGH� �EHU� GLH� 9HUZHQGXQJ�S�
1LWUREHQ]\O�VXEVWLWXLHUWHU� 3KRVSKRQLXPVDO]H� DOV� SKRWRNDWLRQLVFKH� ,QLWLDWRUHQ� GHU� 3RO\PHULVDWLRQ� YRQ�
&+2�EHULFKWHW��DOOHUGLQJV�ZDUHQ�DXFK�LQ�GLHVHP�)DOO�GLH�HUUHLFKWHQ�3RO\PHULVDWLRQVXPVlW]H�QLHGULJ ����� ��
(QWVFKHLGHQG�I�U�GLH�9HUZHQGEDUNHLW�LVW�YHUPXWOLFK�GLH�0|JOLFKNHLW�]XU�VHOHNWLYHQ�(LQVWUDKOXQJ�DOOHLQ�LQ�
GLH�GHP�LQLWLDWRUELOGHQGHQ�6\VWHP�]X]XRUGQHQGH�ODQJZHOOLJVWH�$EVRUSWLRQVEDQGH��'LHVH�0|JOLFKNHLW�LVW�
LQ���D�ZHJHQ�GHU�hEHUODJHUXQJ�GHU�%DQGHQ�QLFKW�JHJHEHQ��'HU�GHXWOLFK�YHU]|JHUWH�3RO\PHULVDWLRQV�
XPVDW]� PLW� DXVJHSUlJWHU� ,QGXNWLRQVSHULRGH� EHL� 9HUZHQGXQJ� YRQ� 1�
%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURDQWLPRQDW� ���D�� VWDWW� GHV� HQWVSUHFKHQGHQ� +H[DIOXRURSKRVSKDWHV�
���D��DOV� ,QLWLDWRU� LVW�EHPHUNHQVZHUW��GD�GLH�89�$EVRUSWLRQVFKDUDNWHULVWLN�GHU�EHLGHQ�9HUELQGXQJHQ�
LGHQWLVFK�LVW�XQG�DXIJUXQG�GHU�VHOEHQ�6WUXNWXU�GHV�.DWLRQV�DXFK�NHLQH�DEZHLFKHQGH�4XDQWHQDXVEHXWH�
LQ�GHU�SKRWRO\WLVFKHQ�*HQHULHUXQJ�GHU� LQLWLLHUHQGHQ�6SH]LHV�]X�HUZDUWHQ� LVW��'LH�$UW�GHV�$QLRQV�KDW��
ZLH�LQ�GHU�(LQOHLWXQJ�GLVNXWLHUW�ZXUGH��QDW�UOLFK�$XVZLUNXQJHQ�DXI�GLH�3RO\PHULVDWLRQVNLQHWLN��(V�ZlUH�
MHGRFK� DXIJUXQG� GHU� JHULQJHUHQ�1XNOHRSKLOLH� YRQ�+H[DIOXRURDQWLPRQDWHQ� LP�9HUJOHLFK� ]X� +H[DIOXR�
URSKRVSKDWHQ�HLQH�%HVFKOHXQLJXQJ�]X�HUZDUWHQ��+DQGHOW�HV�VLFK�EHL�GHP�SKRWRO\WLVFK�JHELOGHWHQ�LQLWL�
LHUHQGHQ�.DWLRQ�XP�HLQ�3URWRQ��VR�Z�UGH�PLW�GHP�$QWLPRQDW�DXFK�GLH�VWlUNHUH�6lXUH�XQG�GDPLW�UHDN�
WLYHUH�LQLWLLHUXQJVIlKLJH�6SH]LHV�JHELOGHW��(V�ZXUGH�EHREDFKWHW��GDVV�GLH�]ZHL�LP�5DKPHQ�GLHVHU�$UEHLW�
V\QWKHWLVLHUWHQ�%HQ]RWKLD]ROLXPGHULYDWH���D�XQG���D�PLW�+H[DIOXRURDQWLPRQDW�DOV�$QLRQ�HLQH�GHXWOLFK�
JHULQJHUH�/|VOLFKNHLW�LQ�*3(�DXIZLHVHQ�DOV�GLH�HQWVSUHFKHQGHQ�+H[DIOXRURSKRVSKDWH��'LHV�N|QQWH�GLH�
LQ�GHQ�=HLW�8PVDW]�.XUYHQ�DXIWUHWHQGH�5HWDUGDWLRQ�HUNOlUHQ��DOOHUGLQJV�HUVFKLHQHQ�GLH�LP�5DKPHQ�GHU�
,5�9HUVXFKVUHLKHQ�KHUJHVWHOOWHQ���PRO���/|VXQJHQ�YRQ���D�LQ�*3(�RSWLVFK�DOV�YROOVWlQGLJ�JHO|VW��
(V�NRPPW�LQ�$EE�����UDVFK�]X�HLQHU�$EZHLFKXQJ�YRP�OLQHDUHQ�9HUKDOWHQ�XQG�]X�HLQHP�$EIODFKHQ�GHU�
.XUYHQ��GD�PLW�DEQHKPHQGHU�0RQRPHUNRQ]HQWUDWLRQ�]XQHKPHQG�$EEUXFKUHDNWLRQHQ�GLH�3RO\PHULVDWL�
RQVNLQHWLN� GLHVHU� QLFKW�OHEHQGHQ� NDWLRQLVFKHQ� 3RO\PHULVDWLRQHQ� GRPLQLHUHQ�� $XIJUXQG� GHU� $EQDKPH�
GHU�0RQRPHUNRQ]HQWUDWLRQ�NDQQ��YRU�DOOHP�LP�EHWUDFKWHWHQ�)DOO�GHU�NDWLRQLVFKHQ�3RO\PHULVDWLRQ�HLQHV�
UHFKW�UHDNWLRQVWUlJHQ�(SR[LGPRQRPHUV�DOV�)LOP�LQ�6XEVWDQ]��GLH�$QODJHUXQJ�YRQ�QXNOHRSKLOHQ�9HUXQ�
UHLQLJXQJHQ�]XQHKPHQG�PLW�GHU�$QODJHUXQJ�HLQHV�0RQRPHUV�DQ�GDV�.HWWHQHQGH�NRQNXUULHUHQ��
$XFK�EHL�9HUZHQGXQJ�GHU�LP�5DKPHQ�GLHVHU�'LVVHUWDWLRQ�KHUJHVWHOOWHQ�%HQ]RWKLD]ROLXPYHUELQGXQJHQ�
DOV�SKRWRNDWLRQLVFKHQ�,QLWLDWRUHQ�GHU�(SR[LGSRO\PHULVDWLRQ�YRQ�*3(�ZXUGH�GDV�$XIWUHWHQ�GHV�I�U�SKR�
WRNDWLRQLVFKH� 3RO\PHULVDWLRQHQ� W\SLVFKHQ� ÄGDUN� FXUH³�� G�K�� HLQ� ±� YHUODQJVDPWHV� ±� )RUWVFKUHLWHQ� GHU�
3RO\PHULVDWLRQ�EHL�8QWHUEUHFKXQJ�GHU�%HVWUDKOXQJ�EHREDFKWHW��'LHV�LVW�LQ�$EE�����DQKDQG�GHU�I�U�GLH�
3KRWRSRO\PHULVDWLRQ�YRQ�*3(�PLW���PRO�����L�DOV�,QLWLDWRU�HUKDOWHQHQ�=HLW�8PVDW]�.XUYH�YHUGHXWOLFKW��
:lKUHQG�GLHVHV�9HUVXFKHV�ZXUGH�GLH�%HVWUDKOXQJ�I�U����PLQ�XQWHUEURFKHQ��,Q�GLHVHP�=HLWUDXP�NDP�
HV��ZLH�GHU�$EELOGXQJ�]X�HQWQHKPHQ�LVW��]X�HLQHU�=XQDKPH�GHV�3RO\PHULVDWLRQVXPVDW]HV�XP�FD��������
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 Ê[#â%K��� ô«Pú¨ù øTù �Øø õö j�ï]úØø ü¨öLó¨ö ü�0��¨þ¨ú���R¨ü¨öe��ühô
øTö ����� þ¨ú��� !§¨öYk�` ÿ ù ú3�Øõú�ø l _#l�`áôCü�0jó¨ù ô ø l 	Pl%l�`áôCü�0�6

�
�������� 3RO\PHUJHEXQGHQH�%HQ]RWKLD]ROLXPGHULYDWH�
'LH�KHUJHVWHOOWHQ��1�TXDWHUQlUH�%HQ]RWKLD]ROLXPJUXSSLHUXQJHQ�LQ�GHU�6HLWHQJUXSSH�WUDJHQGHQ�&RSR�
O\PHUH�ZXUGHQ�KLQVLFKWOLFK�LKUHU�9HUZHQGEDUNHLW�DOV�SKRWRODWHQWH�0DNURLQLWLDWRUHQ�I�U�NDWLRQLVFKH�(SR�
[LGSRO\PHULVDWLRQHQ�XQWHUVXFKW���
(V�ZXUGHQ�]XQlFKVW�9HUVXFKVUHLKHQ�PLW�0RQRPHU�,QLWLDWRU�0LVFKXQJHQ�GXUFKJHI�KUW��GLH�ZLH� LP�)DOO�
GHU� QLHGHUPROHNXODUHQ�%HQ]RWKLD]ROLXPVDO]H� ��PRO���GHV� FRSRO\PHUHQ� ,QLWLDWRUV� HQWKLHOWHQ�� ,Q� GHQ�
=HLW�8PVDW]�.XUYHQ� GHU� 3KRWRSRO\PHULVDWLRQ� WUDW� MHGRFK� EHL� 9HUZHQGXQJ� GLHVHU� E]Z�� K|KHUHU� .RQ�
]HQWUDWLRQHQ� DQ� 0DNURLQLWLDWRU� VWHWV� HLQH� lX�HUVW� DXVJHSUlJWH� ,QGXNWLRQVSHULRGH� DXI�� 'D� /|VXQJHQ�
KHUJHVWHOOW�ZXUGHQ��GLH���PRO���LQ�%H]XJ�DXI�GLH�.RQ]HQWUDWLRQ�GHU�SKRWRDNWLYHQ�KHWHURDURPDWLVFKHQ�
6HLWHQJUXSSHQ�ZDUHQ��HUJLEW� VLFK�EHL�HLQHP�$XIWUHWHQ�GLHVHU�*UXSSHQ� LP�&RSR\PHUHQ� LP�9HUKlOWQLV�
�����]X�00$�QDW�UOLFK�HLQH�VHKU�KRKH�(LQZDDJH�DQ�3RO\PHU��'XUFK�GLH�KRKH�.RQ]HQWUDWLRQ�DQ�3RO\�
PHUPDWUL[�ZLUG�GLH�'LIIXVLRQ�YRQ�0RQRPHU�XQG�3URGXNWHQ�GHU�3KRWRO\VHUHDNWLRQ�]XVlW]OLFK�VWDUN�EH�
KLQGHUW��$XV�GLHVHP�*UXQG�ZXUGHQ�GLH�,QGXNWLRQVSHULRGHQ��GLH�DXFK�VFKRQ�LQ�GHQ�9HUVXFKVUHLKHQ�]XU�
,QLWLDWRUZLUNXQJ� GHU� QLHGHUPROHNXODUHQ� %HQ]RWKLD]ROLXPVDO]H� EHL� %HVWUDKOXQJHQ� LP� )LOP� DXIWUDWHQ��
GHXWOLFK�YHUVWlUNW��'XUFK�GLH�9HUZHQGXQJ�����PRO���/|VXQJHQ�NRQQWHQ�GLH�,QGXNWLRQVSHULRGHQ�GHXW�
OLFK�UHGX]LHUW�ZHUGHQ��
$EE�����]HLJW�GLH�DXV�GHQ�,5�6SHNWUHQ�HUPLWWHOWHQ�=HLW�8PVDW]�.XUYHQ�I�U�GLH�3KRWRSRO\PHULVDWLRQ�YRQ�
*3(� DOV� )LOP� ]ZLVFKHQ� 33�)ROLHQ� XQWHU� 9HUZHQGXQJ� YRQ� ����PRO��� GHV� HQWVSUHFKHQGHQ� LRQLVFKHQ�
&RSRO\PHUV�DOV�,QLWLDWRU��
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��/jù ô70��hü¨ú1)�)hñ�,ûõ�� ù ü¨ú ÿ ù øX`Z6 _ ÿäõ���
R¨ühô_ü¨úØø ôû÷¨ö ü�0��hü¨ú�R¨ü¨úK§¶õ÷hõ�� ��ÿäü¨ö ôV��� ô«Pú¨ù øTù �Øø õö�6

'LH�HUUHLFKWHQ�0RQRPHUXPVlW]H� LQ�GHU�*3(�3KRWRSRO\PHULVDWLRQ�PLW� FRSRO\PHUHQ� ,QLWLDWRUHQ�ZDUHQ�
]X� MHGHP�=HLWSXQNW�JHULQJHU�DOV�XQWHU�9HUZHQGXQJ�GHU�HQWVSUHFKHQGHQ�QLHGHUPROHNXODUHQ� ,QLWLDWRU�
VDO]H� LQ� JOHLFKHQ� .RQ]HQWUDWLRQHQ�� XQG� GLH� LQ� GHU� 3RO\PHULVDWLRQ� HUUHLFKEDUHQ� PD[LPDOHQ� 8PVlW]H�
EOLHEHQ�JHQHUHOO�KLQWHU�GHQ�XQWHU�9HUZHQGXQJ�JOHLFKHU�.RQ]HQWUDWLRQHQ�DQ�QLHGHUPROHNXODUHQ�,QLWLDWR�
UHQ�HUUHLFKWHQ�]XU�FN��'LHV�VSULFKW�HEHQIDOOV�I�U�HLQH�UHFKW�KRKH�9LVNRVLWlW�GHU�&RSRO\PHUVDO]�(SR[LG�
0LVFKXQJHQ��GLH�RIIHQVLFKWOLFK�7HUPLQLHUXQJVUHDNWLRQHQ�EHJ�QVWLJW��
$XFK�LP�)DOO�GHU�YHUVFKLHGHQ�VXEVWLWXLHUWHQ��SRO\PHUJHEXQGHQHQ�%HQ]RWKLD]ROLXPGHULYDWH�OLHVV�VLFK�DQ�
GHQ�=HLW�8PVDW]�.XUYHQ�GHU�(LQIOXVV�GHV�6XEVWLWXHQWHQ�DP�%HQ]RWKLD]ROLXPV\VWHP�DXI�GLH�:LUNVDP�
NHLW�GHV�,QLWLDWRUV�DEOHVHQ��(V�ZDUHQ�ZLHGHUXP�GLH�(WKHUVXEVWLWXHQWHQ�WUDJHQGHQ�'HULYDWH���F����G�
XQG���L��HUQHXW�PLW�$XVQDKPH�GHV���+H[\OR[\GHULYDWHV���H��GLH�]X�HLQHU�VFKQHOOHUHQ�3RO\PHULVDWLRQ�
I�KUWHQ� DOV� GDV� &RSRO\PHUH� PLW� XQVXEVWLWXLHUWHU� %HQ]RWKLD]ROLXPVDO]�6HLWHQJUXSSH� ��D�� 9RU� DOOHP�
NRPPW�HV�]X�HLQHU�ZHVHQWOLFK�VFKQHOOHUHQ�3RO\PHULVDWLRQ�DOV�EHL�9HUZHQGXQJ�GHU�EHLGHQ�%HQ]R\OR[\�
VXEVWLWXHQWHQ� LQ�GHQ�%HQ]RWKLD]ROLXPJUXSSHQ�WUDJHQGHQ�NRQVWLWXWLRQVLVRPHUHQ�&RSRO\PHUH���J�XQG�
��K��:LH�LP�)DOO�GHU�HQWVSUHFKHQGHQ�QLHGHUPROHNXODUHQ�9HUELQGXQJ�NDQQ�GLH�I�U���J�XQG���K�EHR�
EDFKWHWH�� LP� 9HUJOHLFK� ]X� ��D� GHXWOLFK� YHU]|JHUWH� 3KRWRSRO\PHULVDWLRQ� QLFKW� PLW� GHP� 89�
$EVRUSWLRQVYHUKDOWHQ�GLHVHU�&RSRO\PHUH� NRUUHOLHUW�ZHUGHQ��%HLGH�9HUELQGXQJHQ�ZHLVHQ�$EVRUSWLRQV�
PD[LPD�K|KHUHU�,QWHQVLWlW�EHL�HWZDV�HQHUJLHlUPHUHQ�:HOOHQOlQJHQ�DOV���D�DXI��:LH�HUZlKQW��N|QQWH�
HLQH�GXUFK�GLH�9HUlQGHUXQJ�GHU�6WUXNWXU�GHU� OLFKWDEVRUELHUHQGHQ�%HQ]RWKLD]ROLXPVWUXNWXU�DXVJHO|VWH�
JHULQJHUH�4XDQWHQDXVEHXWH�LQ�GHU�3KRWRO\VHUHDNWLRQ�GLH�%HREDFKWXQJ�HUNOlUHQ��%HPHUNHQVZHUWHUZHL�
VH�YHUOLHI�DX�HUGHP�GLH�GXUFK���J�DXVJHO|VWH�3RO\PHULVDWLRQ�ZHVHQWOLFK�ODQJVDPHU�DOV�GLH�GXUFK���K�
DXVJHO|VWH��GLH�EHLGHQ�NRQVWLWXWLRQVLVRPHUHQ�&RSRO\PHUH�XQWHUVFKHLGHQ�VLFK� MHGRFK�QLFKW�VLJQLILNDQW�
LQ�LKUHP�89�$EVRUSWLRQVYHUKDOWHQ��(LQH�(UNOlUXQJVP|JOLFKNHLW�ZlUH�GDV�I�U���J�LQ�GHQ�*3&�$QDO\VHQ�
HUPLWWHOWH�DSSDUHQWH�]DKOHQPLWWOHUH�0ROHNXODUJHZLFKW��GDV�PLW�0 ¨ � ������J�PRO�XP������J�PRO�K|KHU�
LVW�DOV�GDV�YRQ���K��$OOHUGLQJV�KDW�GDV��YHUJOLFKHQ�PLW�DOOHQ�DQGHUHQ�YHUZHQGHWHQ�FRSRO\PHUHQ�,QLWLD�
WRUHQ�� ZHVHQWOLFK� K|KHUH� DSSDUHQWH�0ROHNXODUJHZLFKW� YRQ���L� �0 ¨ �  � ������ J�PRO�� NHLQH� HQWVSUH�
FKHQGHQ�$XVZLUNXQJHQ� DXI� GHQ�9HUODXI� GHU� GXUFK� GLHVHQ� ,QLWLDWRU� DXVJHO|VWHQ� 3KRWRSRO\PHULVDWLRQ��
$N]HSWLHUW�PDQ�HLQH�XQWHUVFKLHGOLFKH�4XDQWHQDXVEHXWH�LQ�GHU�3KRWRO\VHUHDNWLRQ�GHU�.RQVWLWXWLRQVLVR�
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PHUHQ���J� XQG���K� DOV� DOWHUQDWLYH� (UNOlUXQJVP|JOLFKNHLW� I�U� GHQ� EHREDFKWHWHQ� (IIHNWLYLWlWVXQWHU�
VFKLHG��VR�Z�UGH�GLHV�EHGHXWHQ��GDVV�GLH�$UW�GHU�3RO\PHUDQELQGXQJ�GHQ�$EODXI�E]Z��GLH�(IIHNWLYLWlW�
GHU�3KRWRO\VHUHDNWLRQ�EHHLQIOXVVW��'D�LP�ZHVHQWOLFK�ZHQLJHU�HIIHNWLYHQ�,QLWLDWRUVDO]�&RSRO\PHUHQ���J�
GLHVH�$QELQGXQJ��EHU�GHQ�1�TXDWHUQlUHQ�6WLFNVWRII�UHDOLVLHUW� LVW��N|QQWH�GLHV�GDUDXI�KLQGHXWHQ��GDVV�
GLH� 6SDOWXQJ� GHU� 1�&+ © �%LQGXQJ� LQ� GLH� SKRWRO\WLVFKH� %LOGXQJ� GHU� LQLWLLHUHQGHQ� NDWLRQLVFKHQ� 6SH]LHV�
LQYROYLHUW�LVW��
'LH�5HLKH�GHU�&RSRO\PHUH�GHV�0RQRPHUV�1�9LQ\OEHQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW�PLW�00$�
LQ�GHQ�9HUKlOWQLVVHQ��������D�����������D�����������D��XQG���������D��ZXUGH�LQ�+LQEOLFN�DXI�8QWHU�
VFKLHGH� LQ� GHU� ,QLWLLHUXQJVIlKLJNHLW� XQWHUVXFKW�� ,Q� $EE�� ��� VLQG� GLH� I�U� GLH� NDWLRQLVFKHQ� *3(�
3KRWRSRO\PHULVDWLRQHQ�XQWHU�=XVDW]�YRQ�����PRO���GLHVHU�&RSRO\PHUH�HUKDOWHQHQ�=HLW�8PVDW]�.XUYHQ�
GDUJHVWHOOW��
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��/jù ô70��hü¨ú1)�)hñ�,ûõ�� ù ü¨ú ÿ ù øX`Z6 _ ÿäõ��� " ó��7�K� 6�R¨ü¨öË÷��hõhø õ��¨ýCøTù �Øü¨ú�Q�ü¨ù øLü¨ú��FöLþ¨÷÷hü�&*R¨ü¨öË§¶õ÷hõ�� ��ÿäü¨ö ü�îËÊ�ñ î¥Ì�Ì]��� ôVPú¨ù øTù �Øø õö�6

,Q�GHU�5HLKH�GHU�&RSRO\PHUH������������XQG������QDKP�PLW�]XQHKPHQGHP�$QWHLO�DQ�00$�LP�&RSR�
O\PHUHQ�XQG�GDPLW�]XQHKPHQGHQ�*HVDPWHLQZDDJH�ZLH�]X�HUZDUWHQ�GLH�/lQJH�GHU�,QGXNWLRQVSHULRGH�
]X�XQG�GHU�3RO\PHULVDWLRQVXPVDW]�VFKULWW� LP�$QIDQJVEHUHLFK�DXFK�QDFK�GHU�,QGXNWLRQVSHULRGH�LPPHU�
ODQJVDPHU�IRUW��'LHV�EHGHXWHW��GDVV�GLH�LQ�.DSLWHO�������I�U�GLHVH�&RSRO\PHUH�GLVNXWLHUWH��OHLFKWH�V\V�
WHPDWLVFKH� =XQDKPH� GHV� ([WLQNWLRQVNRHIIL]LHQWHQ� GHV� ODQJZHOOLJVWHQ� $EVRUSWLRQVPD[LPXPV�PLW� ]X�
QHKPHQGHP�$QWHLO�DQ�00$�]XPLQGHVW�NHLQH�EHREDFKWEDUHQ�$XVZLUNXQJHQ�DXI�GLH�3RO\PHULVDWLRQVNL�
QHWLN�EHVLW]W��
(LQ� YRQ� GHU� RELJHQ� 6\VWHPDWLN� DEZHLFKHQGHU� 9HUODXI�ZXUGH� EHL� 9HUZHQGXQJ� GHV� &RSRO\PHUHQ� GHU�
=XVDPPHQVHW]XQJ��������D��EHREDFKWHW��,Q�GLHVHP�)DOO�ZXUGH�QDFK�HLQHU�OlQJHUHQ�,QGXNWLRQVSHULR�
GH�HLQH�GHXWOLFK�VFKQHOOHUH�=XQDKPH�GHV�3RO\PHULVDWLRQVXPVDW]HV�EHREDFKWHW�DOV�I�U�GLH�&RSRO\PHUH�
GHU�=XVDPPHQVHW]XQJ���������D��XQG���������D���'LH�OlQJHUH�,QGXNWLRQVSHULRGH�NDQQ�I�U���D�QLFKW�
GXUFK�HLQH�KRKH�.RQ]HQWUDWLRQ�DQ�3RO\PHUPDWUL[�LQ�GHU�/|VXQJ�YHUXUVDFKW�ZHUGHQ��VLH�LVW�LP�*HJHQ�
WHLO�QLHGULJHU�DOV� LQ�GHQ�/|VXQJHQ�PLW�����PRO�����D�XQG���D��(LQH�(UNOlUXQJ�I�U�GLH�EHREDFKWHWH�
ODQJH�,QGXNWLRQVSHULRGH�JHIROJW�YRQ�HLQHU�GDQQ�LP�9HUJOHLFK�]X���D�XQG���D�JHVWHLJHUWHQ�=XQDKPH�
GHV�3RO\PHULVDWLRQVXPVDW]�ZlUH�GLH�IROJHQGH��:LH�LQ�.DSLWHO�������GLVNXWLHUW�ZXUGH��ZLUG�GDV�&RSRO\�
PHUH���D�DXIJUXQG�VHLQHV�KRKHQ�$QWHLOV�DQ�LRQLVFKHU�6WUXNWXU�LQ�XQSRODUHUHQ�/|VXQJVPLWWHOQ��]X�GH�
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QHQ�DXFK�GDV�YHUZHQGHWH�(SR[LGPRQRPHU�*3(�]X�]lKOHQ� LVW�� ]XQlFKVW�QLFKW� YROOVWlQGLJ�VROYDWLVLHUW��
6RPLW� LVW� GLH� HIIHNWLYH� $EVRUSWLRQ� XQG� DOV� .RQVHTXHQ]� GLH� .RQ]HQWUDWLRQ� DQ� JHELOGHWHU� LQLWLLHUHQGHU�
6SH]LHV� DQIDQJV� JHULQJHU� DOV� I�U� GLH� DQGHUHQ� &RSRO\PHUH� GHU� 5HLKH�� 'D� GXUFK� GLH� %HVWUDKOXQJ� GLH�
LRQLVFKH�6WUXNWXU�LP�&RSRO\PHUHQ�WHLOZHLVH�DEJHEDXW�ZLUG��YHUPLQGHUW�VLFK�GLH�.RQ]HQWUDWLRQ�DQ�LRQ�
VFKHQ�/DGXQJVWUlJHUQ�DXI�GHU�.HWWH�EHVRQGHUV�]X�$QIDQJ�GHU�%HVWUDKOXQJ�UDVFK��XQG�GDV�&RSRO\PHUH�
NDQQ� YHUPXWOLFK� ]XQHKPHQG� VROYDWLVLHUW� ZHUGHQ�� $X�HUGHP� LVW� GLH� 9LVNRVLWlW� GHU� /|VXQJ� GXUFK� GLH�
JHULQJHUH�*HVDPWNRQ]HQWUDWLRQ�DQ�GXUFK�GHQ�,QLWLDWRU�HLQJHEUDFKWHU�3RO\PHUPDWUL[�RIIHQVLFKWOLFK�JH�
ULQJHU�DOV�LP�)DOO�GHU�&RSRO\PHUH������������XQG�������
,QVJHVDPW�ZDU�DXV�GHU�5HLKH�GHU�LP�5DKPHQ�GHU�YRUOLHJHQGHQ�'LVVHUWDWLRQ�XQWHUVXFKWHQ�FRSRO\PHUHQ�
,QLWLDWRUHQ�PLW�XQWHUVFKLHGOLFKHP�$QWHLO�DQ�00$�GDV�&RSRO\PHUH���D�GHU�=XVDPPHQVHW]XQJ������GHU�
HIIHNWLYVWH� SKRWRNDWLRQLVFKH� ,QLWLDWRU� I�U� GLH� 3RO\PHULVDWLRQ� YRQ�*3(�� (V� HUVFKHLQW� DXIJUXQG�GHU� (U�
JHEQLVVH� DEHU� P|JOLFK�� GDVV� VLFK� LQ� SRODUHUHQ� 0RQRPHUHQ� DXFK� EHL� VWlUNHUHQ� .RQ]HQWUDWLRQHQ� DQ�
LRQLVFKHQ�%HQ]RWKLD]ROLXPJUXSSHQ�DXI�GHU�3RO\PHUNHWWH�QRFK�HLQH�HIIHNWLYH�$XVQXW]XQJ�GLHVHU�*UXS�
SHQ�]XU�SKRWRNDWLRQLVFKHQ�,QLWLLHUXQJ�HUUHLFKHQ�OlVVW��
�
�������� $XVZLUNXQJHQ�EHL�=XVDW]�HLQHV�SKRWRO\WLVFKHQ�5DGLNDOELOGQHUV�
'XUFK� GLH� ,5�VSHNWURVNRSLVFKH� 9HUIROJXQJ� GHU� SKRWRNDWLRQLVFK� LQLWLLHUWHQ� 3RO\PHULVDWLRQ� YRQ� *3(�
NRQQWH�JH]HLJW�ZHUGHQ��GDVV�GXUFK�GLH�(LQI�KUXQJ�HOHNWURQHQGRQLHUHQGHU�(WKHUJUXSSLHUXQJHQ�LQ�GDV�
%HQ]RWKLD]ROLXPV\VWHP�GLH�,QLWLDWRUHIIHNWLYLWlW�GLHVHU�9HUELQGXQJVNODVVH�JHVWHLJHUW�ZHUGHQ�NDQQ��'LHV�
ZXUGH� DXI� HLQH� EHVVHUH�$XVQXW]XQJ�GHU� YRQ�GHU�+%2�/DPSH�HPLWWLHUWHQ� 6WUDKOXQJVLQWHQVLWlW� GXUFK�
GLH� VXEVWLWXLHUWHQ� ,QLWLDWRUHQ� DXIJUXQG� HLQHU� EDWKRFKURPHQ� 9HUVFKLHEXQJ� GHV� HQHUJLHlUPVWHQ� 89�
$EVRUSWLRQVPD[LPXPV� ]XU�FNJHI�KUW�� (V� ZXUGH� HLQH� 9HUVFKLHEXQJ� ]X�:HOOHQOlQJHQ� !� ���� QP� HU�
UHLFKW��'XUFK�GLH�(LQI�KUXQJ�HOHNWURQHQDN]HSWLHUHQGHU�*UXSSLHUXQJHQ�ZLH�]�%��GHV�%HQ]R\OR[\VXEVWL�
WXHQWHQ�ZXUGH�GHPJHJHQ�EHU�NHLQH�VLJQLILNDQWH�EDWKRFKURPH�9HUVFKLHEXQJ�HUUHLFKW��:LH� LP�XQVXE�
VWLWXLHUWHQ�6\VWHP�NRPPW�GDV� ODQJZHOOLJVWH�89�$EVRUSWLRQVPD[LPXP� LQ�GLHVHQ�9HUELQGXQJHQ�XQWHU�
KDOE�����QP�]X� OLHJHQ�� 7URW]�HLQHV�K|KHUHQ�([WLQNWLRQVNRHIIL]LHQWHQ�GLHVHU�$EVRUSWLRQ�ZLHVHQ�GLHVH�
'HULYDWH�GDKHU�NHLQH�JHVWHLJHUWH�,QLWLDWRUHIIHNWLYLWlW�DXI��
3KRWRO\WLVFKH�5DGLNDOELOGQHU�ZHUGHQ��ZLH�LQ�GHU�(LQOHLWXQJ�DXVJHI�KUW�ZXUGH��NRPPHU]LHOO�KlXILJ�(SR�
[LG�2QLXPVDO]�)RUPXOLHUXQJHQ�]XJHVHW]W��6LH�I�KUHQ�RIW�]X�HLQHU�GHXWOLFKHQ�%HVFKOHXQLJXQJ�GHU�SKR�
WRNDWLRQLVFK�LQLWLLHUWHQ�(SR[LGSRO\PHULVDWLRQ�E]Z���DXVKlUWXQJ��'LH�5DGLNDOELOGQHU�VLQG�DOOHLQ�QDW�UOLFK�
QLFKW�LQ�GHU�/DJH�GLH�3RO\PHULVDWLRQ�DXV]XO|VHQ��GD�VLFK�(SR[LGH�QLFKW�UDGLNDOLVFK�SRO\PHULVLHUHQ�ODV�
VHQ�� 'LH� )UHLVHW]XQJ� GHU� LQLWLLHUHQGHQ� 6SH]LHV� HUIROJW� QDFK� GHU� 3KRWRO\VH� GHV� 5DGLNDOELOGQHUV� �EHU�
HLQHQ�0HFKDQLVPXV��LQ�GHQ�VRZRKO�GDV�2QLXPVDO]�DOV�DXFK�GLH�6SDOWSURGXNWH�GHV�5DGLNDOELOGQHUV�LQ�
YROYLHUW�VLQG��'LH�%LOGXQJ�HLQHU�NDWLRQLVFKHQ�LQLWLLHUHQGHQ�6SH]LHV�NDQQ�DOVR�I�U�HLQLJH�2QLXPVDO]H��GLH�
HLQH� XQ]XUHLFKHQGH� VSHNWUDOH� $QWZRUW� LP� HUIRUGHUOLFKHQ�:HOOHQOlQJHQEHUHLFK� �� ���� QP� DXIZHLVHQ��
GXUFK�GHQ�=XVDW]�HLQHV�3KRWRVHQVLELOLVDWRUV�PLW�JHHLJQHWHP�89�6SHNWUXP�DQJHUHJW�ZHUGHQ��
,P�5DKPHQ�GHU�YRUOLHJHQGHQ�$UEHLW�VROOWH�XQWHUVXFKW�ZHUGHQ��ZLH�VLFK�LQ�*HJHQZDUW�YHUVFKLHGHQ�VXE�
VWLWXLHUWHU�%HQ]RWKLD]ROLXPVDO]H�GHU�=XVDW]�HLQHV�NRPPHU]LHOOHQ�SKRWRO\WLVFKHQ�5DGLNDOELOGQHUV�DXI�GLH�
.LQHWLN�GHU�*3(�3KRWRSRO\PHULVDWLRQ�DXVZLUNW��)�U�GLH�8QWHUVXFKXQJHQ�ZXUGH�GHU�NRPPHU]LHOOH�5DGL�
NDOELOGQHU� ��+\GUR[\���PHWK\OSURSLRSKHQRQ� �'DURFXU� ������ JHZlKOW�� 'LH� ODQJZHOOLJVWH� $EVRUSWLRQ�
EDQGH�GLHVHU�9HUELQGXQJ�PLW�HLQHP�0D[LPXP�EHL�FD������QP�OLHJW�JHQDX�LP�%HUHLFK�GHU�+DXSWHPLVVL�
RQHQ� GHU� YHUZHQGHWHQ� +%2�/DPSH� �VLHKH� $EE�� ����� )�U� GLH� GXUFKJHI�KUWHQ� %HVWUDKOXQJVYHUVXFKH�
ZXUGHQ� MHZHLOV� /|VXQJHQ� YRQ� �� PRO� �� 'DURFXU� ����� VRZLH� �� PRO� �� GHV� ��
,VRSURSR[\EHQ]RWKLD]ROLXPGHULYDWHV���G�� GHV� ��%HQ]R\OR[\EHQ]RWKLD]ROLXPGHULYDWHV���J�� E]Z�� GHU�
XQVXEVWLWXLHUWHQ�9HUELQGXQJ���D�LQ�*3(�KHUJHVWHOOW�XQG�DOV�)LOP�]ZLVFKHQ�33�)ROLHQ�EHVWUDKOW��$X�HU�
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GHP�ZXUGH�XQWHU�GHQ�VHOEHQ�%HGLQJXQJHQ�HLQH�/|VXQJ�YRQ���PRO���GHV�NRPPHU]LHOOHQ�SKRWRNDWLRQL�
VFKHQ�,QLWLDWRUV�736��7KLRELV�WULSKHQ\OVXOIRQLXPKH[DIOXRURSKRVSKDW��� LQ�*3(�EHVWUDKOW��$EE�����]HLJW�
GLH�DXV�GHQ�,5�6SHNWUHQ�GLHVHU�%HVWUDKOXQJHQ�JHZRQQHQHQ�=HLW�8PVDW]�.XUYHQ�XQG�I�KUW�DX�HUGHP�
GLH�.XUYHQ�I�U�GLH�HQWVSUHFKHQGHQ�%HVWUDKOXQJHQ�RKQH�GHQ�=XVDW]�YRQ�'DURFXU������DXI��
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æ)ç è%éHê�ë�ìHí ç î�ç ï ðòñHóHô ñHóCñ�õ+ìHöòéHê�ëòñC÷ øHï ùCëCñHí ï úHûýü)þHî£ÿ �������
æ)ç è%éHê�ë�ìHí ç î�ç ï ðòñHóHô ñHóCñ�õ+ìHöòéHê�ëòñC÷ øHï ùCëCñHí ï úHûýü)þHî£ÿ ���������	� û ñHí�
�!ùHô ñ��Hú�ô��������
æ)ç è%éHê�ë�ìHí öCéHêCëCñC÷ øHï ùCëCñHí ï ú�ûýü!þHî8ÿ ����ù��
æ)ç è%éHê�ë�ìHí öCéHêCëCñC÷ øHï ùCëCñHí ï ú�ûýü!þHî8ÿ ����ù����	�Cû ñHí�
�!ùHô ñ��Hú�ô��������
æ)ç è%éHê�ë�ìHí ç î�ç öòéHêCëCñ�ìHí ñ�õ ìPöCéHêCëCñC÷ øHï ùCëòñHí ï úHûýü)þHî8ÿ �������
æ)ç è%éHê�ë�ìHí ç î�ç öòéHêCëCñ�ìHí ñ�õ ìPöCéHêCëCñC÷ øHï ùCëòñHí ï úHûýü)þHî8ÿ ����������� û ñHí�
��)ùHô ñ��HúHô��������
�)ô ï óHøòéHê+ìPí ðHúHí � ñHêHï ú�ûýü)þHî

�
}c~y~��FÊyÊË� ò�þhô�P<4¶ñ!Q÷hü¨ýCøTö ü¨ú ü¨öLÿ ù ø ø ü�� ø ü]¥¨ü¨ù øLñTïËÿäô7�Øø ��ñ�hþ¨ö �Øü¨ú¦ !§¨ö2RFù ü ÷���õhø õý��høTù õú¨ù ô70�� ù ú¨ù øTù ù ü¨ö ø ü¨)Øõ�� ��ÿäü¨öLù ô7�Øøù õú¦�ØõFú]'2)�+]��� ô1,Øù � ÿ

��/jù ô70��hü¨ú¨)�)hñ�,ûõ�� ù ü¨ú ÿ ù ø5	 ÿäõ��Z ü¨ù úhühô(R¨õúhõö ôûþ¨óhô
øTù øTþù ü¨ö ø ü¨ú " �¨ü�� ó�& je�¨ý��Cü¨÷Øø õö ôûþ¨óhô
øTù øTþ¨ù ü¨ö ø ü¨ÿ " ó�� �¨þ�&äþ¨ú�RïR¨ühô þ¨úhôûþ¨ó�ñ
ô
øTù øTþ¨ù ü¨ö øLü¨ú " ÷¨ù ú¨ý�&���ñ���ü¨ú������ óhü¨ú��Cõhø��¨ù ���Cõ�� ù þ¨ÿ(�hü����� !� þhõö õ÷��hõ�ôû÷����Øø ühô3��� ô(Pú¨ù øTù �Øø õö<6��]þ¨ö 0����¨ü��Cõ��¨ü¨úhüï�ûù ú¨ù ü¨újie��ühô
øTö ����� þ¨ú��
õ��¨úhü��S�¨ö õ�0 þ¨öV	�	Pl�^%j[�¨ühô
øTöLù 0��hü�� ø üâ� ù ú¨ù ü¨újiX��ühô
øTö ����� þ¨ú��Ûþ¨úØø ü¨ö*¥Fþhô7�Øø �-�hõú¨	 ÿäõ��K��S�¨ö õ�0 þ¨öV	�	Pl�^Z6jQ�0���/V��ö �Cüâ�ûù ú¨ù üji*	
ÿäõ���ªR¨ühôjý�õÿ ÿäü¨ö �ûù ü�� � ü¨ú1)��hõhø õFù ú¨ù øTù �Øø õö ô �[)�QZ6

'LH�$EELOGXQJ�]HLJW��GDVV�GHU�=XVDW]�YRQ�'DURFXU������LQ�DOOHQ�3RO\PHULVDWLRQHQ�]X�HLQHU�GHXWOLFKHQ�
=XQDKPH�GHU�3RO\PHULVDWLRQVXPVlW]H�SUR�=HLW�XQG�GHU�PD[LPDO�HUUHLFKWHQ�8PVlW]H�I�KUWH��,Q�)RUPX�
OLHUXQJHQ�GHU�%HQ]RWKLD]ROLXPGHULYDWH���D�XQG���J�PLW�'DURFXU������NRQQWHQ�DX�HUGHP�DXFK�K|KH�
UH� 8PVDW]JHVFKZLQGLJNHLWHQ� HUUHLFKW� ZHUGHQ� DOV� EHL� 9HUZHQGXQJ� GHV� NRPPHU]LHOOHQ� SKRWRNDWLRQL�
VFKHQ�,QLWLDWRUV�736��%HVRQGHUV�EHPHUNHQVZHUW�LVW�GLH�DXV�GHQ�$XIWUDJXQJHQ�DE]XOHLWHQGH�(UNHQQWQLV��
GDVV� VLFK� LQ� *HJHQZDUW� YRQ�'DURFXU� �����GLH� ,QLWLDWRUHIIHNWLYLWlW� GHU� %HQ]RWKLD]ROLXPGHULYDWH���G��
��D� XQG���J� RIIHQVLFKWOLFK� JHUDGH� XPNHKUW�� )�U� GDV� VHKU� HIIHNWLYH� ��,VRSURSR[\GHULYDW���G� ZLUG�
GXUFK�GHQ�=XVDW]�YRQ�'DURFXU������HLQH�ZHVHQWOLFK�JHULQJHUH�(IIHNWLYLWlWVVWHLJHUXQJ�EHZLUNW�DOV� I�U�
GLH� WUlJHUHQ�,QLWLDWRUHQ���D�XQG���J�� ,QWHUHVVDQWHUZHLVH�ZHLVW�GLH���%HQ]R\OR[\YHUELQGXQJ���J� LQ�
.RPELQDWLRQ�PLW�'DURFXU������QXQ�GLH�K|FKVWH�,QLWLDWRUDNWLYLWlW�DXI���
'LHVH�8PNHKUXQJ�GHU�,QLWLDWRUHIIHNWLYLWlW�GXUFK�GHQ�=XVDW]�YRQ�'DURFXU������OLH��VLFK�DXFK�EHL�*3(�
3KRWRSRO\PHULVDWLRQHQ� LQ� *HJHQZDUW� GHU� SRO\PHUJHEXQGHQHQ� %HQ]RWKLD]ROLXPVDO]H� EHREDFKWHQ�� (V�
ZXUGHQ� LQ� GLHVHP� )DOO� /|VXQJHQ� YRQ� ���� PRO� �� 'DURFXU� ����� VRZLH� ���� PRO� �� GHV� ��
3KHQR[\EHQ]RWKLD]ROLXPJUXSSLHUXQJHQ� WUDJHQGHQ� &RSRO\PHUHQ� ��L� E]Z�� GHV� XQVXEVWLWXLHUWH� %HQ�
]RWKLD]ROLXPJUXSSLHUXQJHQ�WUDJHQGHQ�&RSRO\PHUHQ���D�LQ�*3(�DOV�)LOP�]ZLVFKHQ�33�)ROLHQ�EHVWUDKOW��
$EE�����I�KUW�ZLHGHUXP�QHEHQ�GHQ�=HLW�8PVDW]�.XUYHQ�GLHVHU�3KRWRSRO\PHULVDWLRQHQ�GLH�.XUYHQ�I�U�
GLH�HQWVSUHFKHQGHQ�%HVWUDKOXQJHQ�RKQH�GHQ�=XVDW]�YRQ�'DURFXU������DXI��
�
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�
_ `a`.b�cedfb ò�þhô�P<4¶ñ!Q÷hü¨ýCøTö ü¨ú ü¨öLÿ ù ø ø ü�� ø ü]¥¨ü¨ù øLñTïËÿäô7�Øø ��ñ�hþ¨ö �Øü¨ú¦ !§¨ö2RFù ü ÷���õhø õý��høTù õú¨ù ô70�� ù ú¨ù øTù ù ü¨ö ø ü¨)Øõ�� ��ÿäü¨öLù ô7�Øøù õú¦�ØõFú]'2)�+]��� ô1,Øù � ÿ

��/jù ô70��hü¨ú )�)hñ�,ûõ�� ù ü¨ú ÿ ù ø `%j _ ÿäõ��] ü¨ù úhühô\R¨õúhõö ôûþ¨óhô
øTù øTþ¨ù ü¨ö ø ü¨ú " �Fö!§¨ú�&aþ¨ú�RªR¨ühô�þ¨úhôûþ¨óhô
øTù øTþ¨ù ü¨ö ø ü¨ú " ÷¨ù ú¨ý�&g��ñ
��ü¨ú������ óhü¨ú��Cõhø��¨ù ���Cõ�� ù þ¨ÿ(�hü����� !� þhõö õ÷��hõ�ôû÷����ØøLñ�U«U[ò�§¶õ÷hõ�� ��ÿäü¨ö ô5��� ô3Pú¨ù øTù �Øø õö�6.�]þ¨ö 0����¨ü��Cõ��¨ü¨úhüâ�ûù úù ü¨újiX��ühô
øTö ����� þ¨ú�� õ���ñ
úhüh�S�¨ö õ�0 þ¨ö2	�	Pl�^%jj�¨ühô
øTöLù 0��hü�� ø ü1�ûù ú¨ù ü¨újiS��ühô
øTö ����� þ¨ú�� þ¨úØø ü¨ö$¥¶þhô7�Øø �f�Øõú�`%j _ ÿäõ���i�S�¨ö õ�0 þ¨ö2	�	Hl�^Z6

'LH�UHODWLYH�6WHLJHUXQJ�GHU�8PVDW]JHVFKZLQGLJNHLW�GXUFK�GHQ�=XVDW]�YRQ�'DURFXU������LVW�QRFK�ZH�
VHQWOLFK� DXVJHSUlJWHU� DOV� I�U� GLH� QLHGHUPROHNXODUHQ� ,QLWLDWRUVDO]H�� (V� ZXUGHQ� DOOHUGLQJV� QLHGULJHUH�
PD[LPDOH� 3RO\PHULVDWLRQVXPVlW]H� HUUHLFKW� DOV� EHL� GHU� 3KRWRSRO\PHULVDWLRQ� LQ� DOOHLQLJHU� *HJHQZDUW�
HLQHV�FRSRO\PHUHQ�,QLWLDWRUV��
:LH� LQ� GHU� (LQOHLWXQJ� DXVJHI�KUW� ZXUGH�� XQWHUVFKHLGHW� VLFK� GHU� 3KRWRO\VHPHFKDQLVPXV� EHL� GLUHNWHU�
$QUHJXQJ�HLQHV�SKRWRNDWLRQLVFKHQ�2QLXPVDO]�,QLWLDWRUV�JUXQGVlW]OLFK�YRQ�GHP�EHL�=XVDW]�HLQHV�SKRWR�
O\WLVFKHQ�5DGLNDOELOGQHUV��'DV�2QLXPVDO]�ZLUNW� LQ�*HJHQZDUW� HLQHV�5DGLNDOELOGQHUV� DXVVFKOLH�OLFK� DOV�
2[LGDWLRQVPLWWHO�XQG�O|VW�GLH�)UHLVHW]XQJ�GHU�LQLWLLHUHQGHQ�6SH]LHV�DXV�GHU�3KRWRO\VH�GHV�5DGLNDOELOG�
QHUV�DXV��
)�U� GLH� XQWHUVXFKWH� .RPELQDWLRQ� GHU� YHUVFKLHGHQ� VXEVWLWXLHUWHQ� %HQ]RWKLD]ROLXPGHULYDWH� PLW� GHP�
SKRWRO\WLVFKHQ� 5DGLNDOELOGQHU� ��+\GUR[\���PHWK\OSURSLRSKHQRQ� LVW� VRPLW� GHU� IROJHQGH� 3KRWRO\VHPH�
FKDQLVPXV�DQ]XQHKPHQ��(V� LVW�GHU�SKRWRO\WLVFKH�5DGLNDOELOGQHU��GHU� �YRU�DOOHP�EHL�9HUZHQGXQJ�GHU�
LQHIIHNWLYHUHQ� %HQ]RWKLD]ROLXPYHUELQGXQJHQ� ZLH� ]�%�� ��D� XQG� ��J�� DXIJUXQG� GHU� XQ]XUHLFKHQGHQ�
VSHNWUDOHQ� $QWZRUW� GLHVHU� 9HUELQGXQJHQ�� GHQ� +DXSWDQWHLO� GHU� HLQIDOOHQGHQ� /DPSHQVWUDKOXQJ� DEVRU�
ELHUW� XQG� QDFK� $QUHJXQJ� XQWHU� %LOGXQJ� UDGLNDOLVFKHU� 6SDOWSURGXNWH� ]HUIlOOW�� 'DV� VR� JHELOGHWHWH� α�
+\GUR[\UDGLNDO� ZLUG� GXUFK� GLH� %HQ]RWKLD]ROLXPYHUELQGXQJ� ]XP� .DWLRQ� R[LGLHUW� XQG� VHW]W� GLUHNW� HLQ�
LQLWLLHUHQGHV� 3URWRQ� IUHL�� 'LH� GXUFK� 5HGXNWLRQ� JHELOGHWH� %HQ]RWKLD]ROUDGLNDOVSH]LHV� N|QQWH� EHLVSLHOV�
ZHLVH��ZLH�LQ�6FKHPD����GDUJHVWHOOW��GXUFK�KRPRO\WLVFKH�6SDOWXQJ�GHU�1�&+ j �%LQGXQJ�LQ�GDV�HQWVSUH�
FKHQGH�%HQ]RWKLD]ROGHULYDW�XQG�HLQ�%HQ]\OUDGLNDO�]HUIDOOHQ��
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÷��hõhø õ�� � øù ô70��hü¨öe4K��RFù ý���� ó¨ù � RFúhü¨ö�6

1DFK�GLHVHP�0HFKDQLVPXV�LVW�GHU�HQWVFKHLGHQGH�)DNWRU�I�U�GLH�LQ�*HJHQZDUW�YRQ�'DURFXU������EHR�
EDFKWHWHQ�XQWHUVFKLHGOLFKHQ�5HDNWLYLWlWHQ�GHU�QLHGHUPROHNXODUHQ�%HQ]RWKLD]ROLXPVDO]H���D����G�XQG�
��J�GLH�)lKLJNHLW�GLHVHU�9HUELQGXQJHQ��GDV�DXV�'DURFXU������JHELOGHWH�3ULPlUUDGLNDO� ]X�R[LGLHUHQ��
'LH� 2[LGDWLRQVNUDIW� HLQHU� 9HUELQGXQJ� VWHKW� LQ� %H]XJ� ]X� LKUHU� (OHNWURQHQDIILQLWlW�� (V� LVW� DOVR� QLFKW�
YHUZXQGHUOLFK��GDVV�GLH�XQVXEVWLWXLHUWH�9HUELQGXQJ���D�XQG�EHVRQGHUV�GDV�DN]HSWRUVXEVWLWXLHUWH���
%HQ]R\OR[\GHULYDW� ��G� HLQH� K|KHUH� 2[LGDWLRQVNUDIW� DXIZHLVHQ� DOV� GDV� GRQRUVXEVWLWXLHUWH� ��
,VRSURSR[\GHULYDW� ��G�� 5�FNVFKO�VVH� DXI� HLQH� LP� 9HUJOHLFK� ]XU� XQVXEVWLWXLHUWHQ� 9HUELQGXQJ� ��D�
GHXWOLFK� HUK|KWH� (OHNWURQHQGLFKWH� LP� KHWHURDURPDWLVFKHQ� %HQ]RWKLD]ROLXPV\VWHP� GHU� (WKHUGHULYDWH��
ZLH�]�%����G��XQG�HLQH� OHLFKW�YHUPLQGHUWH�(OHNWURQHQGLFKWH� LP�KHWHURDURPDWLVFKHQ�6\VWHP�GHV�%HQ�
]R\OR[\GHULYDWHV���J�NRQQWHQ�X�D�� VFKRQ�DXV�GHQ� � +�105�6SHNWUHQ�GLHVHU�9HUELQGQXQJHQ�JH]RJHQ�
ZHUGHQ��VLHKH�.DSLWHO��������$EE�������
�
������ :HLWHUH�8QWHUVXFKXQJHQ� ]XU�3KRWRFKHPLVFKHQ� /DWHQ]�GHU�%HQ]RWKLD]ROL�

XPVDO]H�
1HEHQ�GHU�9HUIROJXQJ�GHV�3RO\PHULVDWLRQVXPVDW]HV�PLWWHOV�,5�6SHNWURVNRSLH�ZXUGHQ�GLH�]ZLVFKHQ�33�
)ROLHQ�EHVWUDKOWHQ�*3(�)LOPH�GHU�,5�9HUVXFKUHLKHQ�WHLOZHLVH�ZHLWHUJHKHQG�XQWHUVXFKW��
=XU�9HULIL]LHUXQJ�HLQHU�3KRWRUHDNWLRQ�GHV�,QLWLDWRUV�ZXUGHQ�LQ�HLQLJHQ�)lOOHQ�ZlKUHQG�GHU�%HVWUDKOXQJ�
LQ� UHJHOPl�LJHQ� $EVWlQGHQ� 89�$EVRUSWLRQVVSHNWUHQ� DXIJHQRPPHQ�� $EE�� ��� ]HLJW� GLH� ZlKUHQG� GHU�
%HVWUDKOXQJ� HLQHU� /|VXQJ� YRQ� �� PRO� �� 1�%HQ]\O���LVRSURSR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW�
���G�� LQ�*3(�]ZLVFKHQ�33�)ROLHQ�HUKDOWHQHQ�6SHNWUHQ� LQ�hEHUODJHUXQJ��:LH�]X�HUZDUWHQ��NRPPW�HV�
GXUFK� GLH� (LQVWUDKOXQJ� LQ� GLH� HQHUJLHlUPVWH� $EVRUSWLRQVEDQGH� GHU� %HQ]RWKLD]ROLXPVDO]H� ]X� HLQHP�
SKRWRO\WLVFKHQ�$EEDX�GHU�1�TXDWHUQlUHQ�%HQ]RWKLD]ROLXPVWUXNWXU��GLH�VLFK�LQ�GHU�$EQDKPH�GHU�,QWHQ�
VLWlW�GHU� ODQJZHOOLJVWHQ�$EVRUSWLRQVEDQGH�XQG� LP�VLPXOWDQHQ�$XIEDX�HLQHU�89�$EVRUSWLRQVEDQGH�EHL�
HQHUJLHUHLFKHUHQ�:HOOHQOlQJHQ�lX�HUW��
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_ `a`.b�c.��b �> a¡ ¢.£&£	¤&¥	¦�§	¨&©�ª¬« ¨&�£	¨&®>¯&¨	¦�ª¬« ¤&°&± ¥&B²�¨&® 	¨&«E³�´B¦�¥&	²nµ	¶$@·h¸�¶�±�¹»º.¡L¯&¨&	¼�½B± ¡�¾&¡¬® ¦�¶$§&« ¶$§	¶	¿�½B£	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥$¸P°	¨�¿�¤�À�± ¥	¶$« ¶$¡

§&°	¶B¦�§&°	¤�ª\Á¬c�Â>Ã>Ä ® PÅfÆ&ÇP¤&± ¦NÈ�® ± ¸É¼�ÊN® ¦�Ë�°	¨&hÆ&Æ	¡LÈ�¶$± ® ¨&�Ì

'DV� LQ� $EE�� ��� GDUJHVWHOOWH� 89�$EVRUSWLRQVVSHNWUXP� HLQHU� �� Í Î � PRODUHQ� /|VXQJ� YRQ� ��
,VRSURSR[\EHQ]RWKLD]RO���G�� LQ�'LFKORUPHWKDQ�YHUDQVFKDXOLFKW��GDVV�GLH�*HQHULHUXQJ�GHU�HQHUJLHUHL�
FKHUHQ� $EVRUSWLRQVEDQGH� EHL� FD�� ���� QP� GXUFK� %HVWUDKOXQJ� DXI� GDV� (QWVWHKHQ� YRQ� ��
,VRSURSR[\EHQ]RWKLD]RO� DOV� 6SDOWSURGXNW� GHU� 3KRWRO\VH� YRQ� 1�%HQ]\O���
LVRSURSR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����G��]XU�FN]XI�KUHQ�VHLQ�N|QQWH��
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�
_ `a`.b�caíZb �> a¡ ¢.£	¦�¶$«�§�ª¬® ¶$	¦�¦�§	¨&©�ª¬«�¥&¸É¨&® 	¨&«.Ë�¤�Ì.·�î&ï ð\¸�¶$± ¤&« ¨&h³�´B¦�¥&	²Gµ�¶$G¾&¡�ñ�¦�¶$§&« ¶&§	¶	¿�½B£	¨&	¼�¶	ª¬°&® ¤	¼�¶$±BÁ�ò$ÃaÄ ® hó�® Ë�°&± ¶$«�¸�¨�ª¬°	¤&�Ì

'DV�$XIWUHWHQ�GHV�$EVRUSWLRQVPD[LPXPV�GHU�%DQGH�EHL�HWZDV�N�U]HUHU�:HOOHQOlQJH�LP�6SHNWUXP�YRQ�
,VRSURSR[\EHQ]RWKLD]RO� LQ� 'LFKORUPHWKDQ� N|QQWH� GDEHL� GXUFK� GLH� XQWHUVFKLHGOLFKH� 3RODULWlW� GHU� YHU�
ZHQGHWHQ�/|VXQJVPLWWHO�YHUXUVDFKW�ZHUGHQ��
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1DFK�EHHQGHWHU�%HVWUDKOXQJ�ZXUGH�DXV�HLQLJHQ�GHU�)LOPH�GHU�,5�9HUVXFKUHLKHQ�GDV�HQWVWDQGHQH�3*3(�
LVROLHUW� XQG� FKDUDNWHULVLHUW�� +LHU]X�ZXUGH� GHU� 3RO\PHUILOP� ]XQlFKVW�PLW� 'LFKORUPHWKDQ� YRQ� GHQ� 33�
)ROLHQ�JHO|VW�XQG�GXUFK�(LQWURSIHQ�GHU�/|VXQJ�LQ�0HWKDQRO�GDV�HQWVWDQGHQH�3RO\PHU�JHIlOOW��HUQHXW�LQ�
'LFKORUPHWKDQ� JHO|VW� XQG� DXV� 0HWKDQRO� JHIlOOW�� )�U� GLH� VR� HUKDOWHQHQ� 3RO\PHUH� ZXUGHQ� � +� 105�
6SHNWUHQ�XQG�*3&�$QDO\VHQ�LQ�&KORURIRUP�DQJHIHUWLJW���
$OV�%HLVSLHO�LVW�LQ�$EE�����GDV� � +�105�6SHNWUXP�GHV�QDFK�%HVWUDKOXQJ�HLQHU���PRO���/|VXQJ�YRQ�1�
%HQ]\O���LVRSURSR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���G�� LQ�*3(� ]ZLVFKHQ�33�)ROLHQ�HUKDOWHQHQ�
3*3(�DEJHELOGHW��

�
_ `a`.b�c.Â�b ø ùúö�õû÷ýü$§	¨&©�ª¬«�¥&¸þÁ�ÿ.óaÿa± � Ä��&¨	¦ 	¤	Ë�° ¯B¨	¦�ª¬« ¤&°&± ¥&	² ¨&® 	¨&« ·É¸�¶$±C¹ ³�´B¦�¥&	²gµ�¶$ º.¡L¯B¨&	¼�½B± ¡�¾&¡¬® ¦�¶$§&« ¶$§	¶	¿�½B£	¨&	¼�¶&¡

ª¬°&® ¤	¼�¶$± ® ¥&¸P°	¨�¿�¤	À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª\Á¬c�ÂeÃaÄ ® PÅôÆBÇP¼�ÊN® ¦�Ë�°	¨&hÆ&Æ	¡LÈ�¶$± ® ¨&P¨&«�°	¤&± ª ¨&	¨&hÆ�ÅôÆ&Ç�Ì

(V� ODVVHQ� VLFK� LQ� GLHVHP� 6SHNWUXP� NHLQH� GHQ� (QGJUXSSHQ� ]X]XRUGQHQGHQ� 6LJQDOH� GHWHNWLHUHQ�� 'DV�
GXUFK�+ j 2� LQ�'HXWHURFKORURIRUP�YHUXUVDFKWH�6LJQDO�EHL� FD������SSP�HUVFKHLQW�DOOHUGLQJV�YHUEUHLWHUW��
ZDV� LQ�GHU�5HJHO�DXI�GLH�$QZHVHQKHLW�DXVWDXVFKHQGHU�3URWRQHQ�LQ�GHU�XQWHUVXFKWHQ�9HUELQGXQJ�]X�
U�FN]XI�KUHQ�LVW��'LHV�VSULFKW�I�U�GDV�9RUOLHJHQ�HLQHU�QLFKW�XQHUKHEOLFKHQ�$Q]DKO�YRQ�2+�(QGJUXSSHQ�
LQ�GHQ�DXV�GHU�%HVWUDKOXQJ�LP�)LOP�LVROLHUWHQ�3*3(�3RO\PHUHQ��(V�OLH�HQ�VLFK�LQ�GHQ� � +�105�6SHNWUHQ�
NHLQH�+LQZHLVH� DXI� DXV� GHP�%HQ]RWKLD]ROLXPGHULYDW� VWDPPHQGH� DURPDWLVFKH� �%HQ]\O�� E]Z�� KHWHUR�
DURPDWLVFKH�6SDOWSURGXNWH�DOV�(QGJUXSSHQ�ILQGHQ��
7DEHOOH���]HLJW�GLH�PLWWHOV�*3&�LQ�&KORURIRUP�HUKDOWHQHQ�SRO\VW\URODQDORJHQ�DSSDUHQWHQ�]DKOHQPLWWOH�
UHQ�XQG�JHZLFKWVPLWWOHUHQ�0ROHNXODUJHZLFKWH�VRZLH�GLH�]XJHK|ULJH�3RO\GLVSHUVLWlW� I�U�GLH�GXUFK�%H�
VWUDKOXQJ�YRQ�/|VXQJHQ�YRQ���PRO���GHU�%HQ]RWKLD]ROLXPGHULYDWH���D����G�XQG���J�LQ�*3(�DOV�)LOP�
]ZLVFKHQ�33�)ROLHQ�HUKDOWHQHQ�3*3(�3RO\PHUH��(LQDQGHU�JHJHQ�EHUJHVWHOOW�VLQG�GLH�PLWWOHUHQ�0ROHNX�
ODUJHZLFKWH�GHU�HUKDOWHQHQ�3RO\JO\FLG\OSKHQ\OHWKHU� I�U�GLH�3KRWRSRO\PHULVDWLRQ�RKQH�XQG�PLW�=XVDW]�
YRQ���PRO���'DURFXU������]XU�,QLWLDWRUVDO]�0RQRPHU�0LVFKXQJ��
� | ` z�� � z�� b ¢.§&§	¤&« ¨&�ª ¨h§	¶$± ½�¦�ª ½B« ¶�± ¤&	¤&± ¶B²&¨h¸P® ª ª¬± ¨&« ¨oõ ¶$± ¨&©�¥&± ¤&« ²&¨�ÊN® Ë�°�ª ¨h¥&���Æ�¶$± ½	��® ¦�§	¨&« ¦�® ª 
�ª ¨&��&¨&«���¥&« Ë�°oÆB°	¶	ª ¶$§	¶�± ½B¸�¨$«�® ¦�¤�ª¬® ¶$Pµ�¶�

ÅôÆ&ÇG® ¸ È�® ± ¸É¨&«�°	¤&± ª ¨&	¨&hÆ�¶$± ½�¨&§	¶	¿&® �&¨�>ÅôÆ�ÿ>¡Lõ ¨	¦�¦�¥&	²&¨&�® Pÿa°&± ¶$« ¶	À ¶$«�¸gÁ¬ü�ó> a¡�ü�
&¥&± ¨&	Ä�Ì
������� ������������ ��� | ����� ��� �! " ����� ��� | ����� ��� �! "
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·C¸�¶$± ¹iº.¡L¯B¨&	¼�½B± ¡

£	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸P°	¨�¿�¤&¡
À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª\Á¬c�Â | Ä

g ·�î&î h g î&î ·i j
·C¸�¶$± ¹iº.¡L¯B¨&	¼�½B± ¡

£	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸P°	¨�¿�¤&¡
À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª\Á¬c�Â | Äk
·C¸�¶$± ¹ió>¢�÷alfÿa��÷@·B·�j g

m.·�î&î j&îBî&î ·i j
·C¸�¶$± ¹iº.¡L¯B¨&	¼�½B± ¡�¾&¡

® ¦�¶$§&« ¶$§	¶	¿�½B£	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ® ¡
¥&¸P°	¨�¿�¤�À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª

Á¬c.Â>ÃaÄ
g înhBî he·�î&î ·i j

·C¸�¶$± ¹iº.¡L¯B¨&	¼�½B± ¡�¾&¡¬® ¦�¶&¡
§&« ¶$§	¶	¿�½B£	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥$°	¨B¡
¿�¤�À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª\Á¬c�Â>ÃaÄk
·C¸�¶$± ¹ió>¢�÷alfÿa��÷@·B·�j g

g îBî&î h g î&î ·i o
·C¸�¶$± ¹iº.¡L¯B¨&	¼�½B± ¡�¾&¡

£	¨&	¼�¶	½B± ¶	¿�½B£	¨&	¼�¶	ª¬°&® ¤	¼�¶�± ® ¡
¥&¸P°	¨�¿�¤�À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª

Á¬c.Â c Ä
p m$î&î mqo&î&î p  î

·C¸�¶$± ¹iº.¡L¯B¨&	¼�½B± ¡�¾&¡
£	¨&	¼�¶	½B± ¶	¿�½B£	¨&	¼�¶	ª¬°&® ¤	¼�¶�± ® ¥&°	¨B¡
¿�¤�À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª\Á¬c�Â c Äk
·C¸�¶$± ¹ió>¢�÷alfÿa��÷@·B·�j g

g�r î&î j&îBî&î ·i o

�
'LH�HUPLWWHOWHQ�]DKOHQPLWWOHUHQ�0ROHNXODUJHZLFKWH�VLQG�PLW�:HUWHQ�GHXWOLFK�XQWHU������J�PRO�QLHGULJ��
ZLH�HV�I�U�HLQH�QLFKW�OHEHQGH�NDWLRQLVFKH�3RO\PHULVDWLRQ�LQ�6XEVWDQ]�XQG�DOV�)LOP�]X�HUZDUWHQ�LVW��
'LH�3RO\PHUH��GLH�XQWHU�9HUZHQGXQJ�GHV�,VRSURSR[\GHULYDWHV���G�PLW�XQG�RKQH�=XVDW]�YRQ�'DURFXU�
�����KHUJHVWHOOW�ZXUGHQ��EHVLW]HQ�ODXW�*3&�GDV�JOHLFKH�]DKOHQPLWWOHUH�0ROHNXODUJHZLFKW��'HPJHJHQ�
�EHU�VLQG�GLH�]DKOHQPLWWOHUHQ�0ROHNXODUJHZLFKWH�GHU�3RO\PHUH�EHL�,QLWLLHUXQJ�GXUFK�GDV�%HQ]R\OGHULYDW�
��J�E]Z��GLH�XQVXEVWLWXLHUWH�9HUELQGXQJ���D�LQ�*HJHQZDUW�YRQ�'DURFXU������GHXWOLFK�K|KHU�DOV�GLH�
GHU�3RO\PHUH�DXV�GHU�3RO\PHULVDWLRQ�RKQH�'DURFXU�������'LHV�VWHKW�RIIHQVLFKWOLFK�LQ�=XVDPPHQKDQJ�
PLW� GHU� LQ� .DSLWHO� �������� YHUGHXWOLFKWHQ� %HREDFKWXQJ�� GDVV�� EHL� XQYHUlQGHUWHU� *HVDPWLQLWLDWRUNRQ�
]HQWUDWLRQ�XQG�K|KHUHP�*HVDPWXPVDW]��GLH�8PVDW]JHVFKZLQGLJNHLW�LP�)DOO�GHU�'HULYDWH���J�XQG���D�
GXUFK�GHQ�=XVDW]�YRQ�'DURFXU������GHXWOLFK��LP�)DOO�GHU�9HUELQGXQJ���G�MHGRFK�ZHVHQWOLFK�ZHQLJHU�
GHXWOLFK�JHVWHLJHUW�ZHUGHQ�NRQQWH��
1HEHQ�GHQ�DXV�GHQ�%HVWUDKOXQJHQ�GHV�(SR[LGPRQRPHUV�*3(�HUKDOWHQHQ�3RO\PHUH�ZXUGHQ�DXFK�HLQL�
JH�DXV�9HUVXFKHQ�]XU�%HVWUDKOXQJ�GHV�0RQRPHUV�&+2�LP�)LOP�HUKDOWHQH�3&+2�3UREHQ��GLH�QDFK�GHP�
VHOEHQ� 9HUIDKUHQ� DXIJHDUEHLWHW� ZXUGHQ�� PLWWHOV� 105�� *3&� XQG� 0$/',�72)� XQWHUVXFKW�� $X�HUGHP�
ZXUGHQ�PLW�HLQLJHQ�%HQ]RWKLD]ROLXPGHULYDWHQ�DXFK�9HUVXFKH�]XU�SKRWRNDWLRQLVFK�LQLWLLHUWHQ�3RO\PHUL�
VDWLRQ�YRQ�&+2�LQ�/|VXQJ�GXUFKJHI�KUW��+LHU]X�ZXUGHQ����E]Z������Z�Z�/|VXQJHQ�GLHVHV�(SR[LGPR�
QRPHUV�LQ�WURFNHQHP�'LFKORUPHWKDQ�LQ�*HJHQZDUW�YRQ���PRO����E]JO��GHU�(SR[LGHLQZDDJH��GHV�HQW�
VSUHFKHQGHQ� ,QLWLDWRUVDO]HV� LQ� .�YHWWH� EHVWUDKOW� XQG� GXUFK� (LQWURSIHQ� GHU� /|VXQJ� LQ� 0HWKDQRO� GDV�
HQWVWDQGHQH�3RO\PHU�LVROLHUW��XPJHIlOOW�XQG�PLWWHOV�105��*3&�XQG�0$/',�72)�XQWHUVXFKW��
$EE�����]HLJW�EHLVSLHOKDIW�GDV� � +�105�6SHNWUXP�GHV�DXV�GHU�%HVWUDKOXQJ�HLQHU������Z�Z�/|VXQJ�YRQ�
&+2� LQ� 'LFKORUPHWKDQ� EHL� ,QLWLLHUXQJ� GXUFK� �� PRO� �� 3RO\�>1��S�YLQ\OEHQ]\O��EHQ]RWKLD]RO�
LXPKH[DIOXRURSKRVSKDW�FR�PHWK\OPHWKDFU\ODW@���������D��HUKDOWHQHQ�3RO\F\FORKH[HQR[LGV��
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_ `a`.b�c � b s ù�ö�õû÷nü$§	¨&©�ª¬«�¥&¸ Á�ÿ.óaÿa± t Äu�&¨	¦�	¤	Ë�°o¯B¨	¦�ª¬« ¤&°&± ¥&	²h¨&® 	¨&« g îh¹ ÊwvLÊ ³�´	¦�¥&	²�µ�¶$Gÿ.ù�l�¥&��xh�¸�¶$±B¹ Á�¤&h§B°	¶	ª ¶B¦�¨&	¦�® £B¡

± ¨&« üB¨&® ª ¨$	²�«�¥&§&§	¨ £	¼�²�± Ì ÿ.ù�l Ç&® �ÊE¤	¤	²&¨	Ä Æ�¶$± ½	¡kyLºwz Á {Xz µB® �½B± £	¨&	¼�½B± Ä�¡¬£	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ¡¬® ¥&¸G°	¨�¿�¤�À�± ¥	¶$« ¶$§$°	¶B¦�§&°	¤�ª�¡%|�}�¡
¸�¨�ª¬°�½B± ¸�¨�ªL°	¤	Ë�« ½B± ¤�ªB~E·q� ·�îhÁ dad | Ä ® �ó�® Ë�°&± ¶$«�¸�¨�ª¬°	¤$P¨&«�°	¤&± ª ¨$	¨&hÆ�¶$± ½�Ë�½�Ë�± ¶$°	¨�¿�¨&	¶	¿B® �&¦�Ì

,Q�GHQ� � +�105�6SHNWUHQ�GHU�3RO\F\FORKH[HQR[LGH�OLH�HQ�VLFK�QDFK�GHU�JHZlKOWHQ�$XIDUEHLWXQJ�ZLH�LP�
)DOO�GHU�3RO\JO\FLG\OSKHQ\OHWKHU�NHLQH�(QGJUXSSHQ�RGHU�(GXNWHQ�]X]XRUGQHQGHQ�6LJQDOH�GHWHNWLHUHQ��� +�105�6SHNWUHQ�YRQ�3RO\PHUHQ�DXV�%HVWUDKOXQJHQ�XQWHU�9HUZHQGXQJ�FRSRO\PHUHU�,QLWLDWRUHQ�ZLH�
VHQ�WHLOZHLVH�QDFK�GHU�HUVWHQ�)lOOXQJ�QRFK�300$�]X]XRUGQHQGH�6LJQDOH�DXI��'LHV�LVW�YHUVWlQGOLFK��GD�
EHL�9HUZHQGXQJ�GHU�&RSRO\PHUH�]XP�(UKDOW�GHU�JOHLFKHQ�.RQ]HQWUDWLRQ�DQ�SKRWRDNWLYHU�*UXSSH�ZLH�
I�U� GLH� QLHGHUPROHNXODUHQ� ,QLWLDWRUHQ� HLQH� ZHVHQWOLFK� K|KHUH� *HVDPWHLQZDDJH� Q|WLJ� ZDU�� (V� NDQQ�
GDKHU� ]XU� WHLOZHLVHQ� 0LWIlOOXQJ� GHV� FRSRO\PHUHQ� ,QLWLDWRUV� E]Z�� GHU� SKRWRO\WLVFKHQ� $EEDXSURGXNWH�
NRPPHQ��'D�QDFK�8PIlOOXQJ�NHLQH�300$�6LJQDOH�PHKU�GHWHNWLHUW�ZXUGHQ��NDQQ�QLFKW�DXI�GDV�(QWVWH�
KHQ�HLQHV�3IURSIFRSRO\PHUV�JHVFKORVVHQ�ZHUGHQ��
7DEHOOH���]HLJW�GLH�GXUFK�*3&�LQ�&KORURIRUP�HUKDOWHQHQ�SRO\VW\URODQDORJHQ�DSSDUHQWHQ�]DKOHQPLWWOHUHQ�
XQG�JHZLFKWVPLWWOHUHQ�0ROHNXODUJHZLFKWH�VRZLH�GLH�]XJHK|ULJH�3RO\GLVSHUVLWlW�GHU�GXUFK�%HVWUDKOXQJ�
LP�)LOP�E]Z��LQ�/|VXQJ�HUKDOWHQHQ�&+2�3RO\PHUH���
� | ` z�� � z�� b ¢.§&§	¤&« ¨&�ª ¨h§	¶$± ½�¦�ª ½B« ¶�± ¤&	¤&± ¶B²&¨h¸P® ª ª¬± ¨&« ¨oõ ¶$± ¨&©�¥&± ¤&« ²&¨�ÊN® Ë�°�ª ¨h¥&���Æ�¶$± ½	��® ¦�§	¨&« ¦�® ª 
�ª ¨&��&¨&«���¥&« Ë�°oÆB°	¶	ª ¶$§	¶�± ½B¸�¨$«�® ¦�¤�ª¬® ¶$Pµ�¶�

ÿ.ù�l® h³�´B¦�¥&	²o¥&��o® ¸ È�® ± ¸É¨&«�°	¤&± ª�¨&	¨&hÆ�¶$± ½�¨&§	¶	¿B® �&¨�>ÅôÆ�ÿ>¡Lõ ¨	¦�¦�¥&	²&¨&�® Pÿa°&± ¶$« ¶	À ¶$«�¸gÁ¬ü�ó> a¡�ü�
&¥&± ¨&	Ä�Ì
������� �������_w��� | ��� ���bdc�e { � � f �!�bdc�e { � � f " _w��� | ��� ���bdc�e { � � f �!�bdc�e { � � f "

_�� g î&¹ ÊwvLÊ ÿ.ù�l® hóaÿ.õwh�¸�¶$± ¹ dZc | ·�je·�îBî p je·�îBî ·i ¾ ����hB¹ ÊwvLÊ ÿ.ù�l® hóaÿ.õwh�¸�¶$± ¹ d.d_� p h	î&î gng î&î ·i g
�w� g î&¹ ÊwvLÊ ÿ.ù�l® hóaÿ.õwh�¸�¶$± ¹ d.d | p�gnp îBî g o g îBî ·i ¾�� ��hB¹ Ê�v�Ê ÿ.ù�l® hóaÿ.õwh�¸�¶$± ¹úc�Â | ·�jBî&î p o&î&î ·i ¾
��� g î&¹ ÊwvLÊ ÿ.ù�l® hóaÿ.õwh�¸�¶$± ¹ d\Â | ·	h�m�îBî p h	î&îBî ·i ¾ �!�.·C¸�¶$± ¹úc�Â>Ã ® Pÿ.ù�l

¯B¨	¦�ª¬« ¤&°&± ¥&	²o® ¸ È�® ± ¸ p ·�î&î gqp î&î ·i h
"�� g î&¹ ÊwvLÊ ÿ.ù�l® hóaÿ.õwh�¸�¶$± ¹ d �a| ·	h�m�îBî p h�hBîBî ·i ¾ ����·C¸�¶$± ¹ c�Â��>® Pÿ.ù�l

¯B¨	¦�ª¬« ¤&°&± ¥&	²o® ¸ È�® ± ¸ p o&î&î majBî&î ·i j
�
:LH�]X�HUZDUWHQ��EOLHEHQ�GLH�GXUFK�3RO\PHULVDWLRQ�LP�)LOP�E]Z��LQ�YHUG�QQWHU�/|VXQJ������Z�Z��HU�
UHLFKWHQ�]DKOHQPLWWOHUHQ�0ROHNXODUJHZLFKWH�GHXWOLFK�KLQWHU�GHQ�LQ�NRQ]HQWULHUWHUHU�/|VXQJ�������Z�Z��
HUUHLFKWHQ�]XU�FN���
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'LH� DXV� GHQ� LQ� GHU� 7DEHOOH� DXIJHI�KUWHQ� $QVlW]HQ�%� XQG�(�*� JHZRQQHQHQ� &+2�3RO\PHUH�ZXUGHQ�
PLWWHOV�0$/',�72)�0DVVHQVSHNWURPHWULH�XQWHUVXFKW��
:LH�DXV�$EE�����HUVLFKWOLFK��HUKlOW�PDQ�LQ�NRQ]HQWULHUWHU�/|VXQJ�������Z�Z��XQWHU�=XVDW]�YRQ���PRO�
��GHV�&RSRO\PHUHQ���D�DOV�NDWLRQLVFKHP�3KRWRLQLWLDWRU��$QVDW]�%��QDFK�GHU�89�%HVWUDKOXQJ�3&+2��
GHVVHQ�LP�0$/',�72)�0DVVHQVSHNWUXP�GHWHNWLHUWHU�$QWHLO�NHLQH�$QELQGXQJ�DQ�GLH�.HWWH�GHV�&RSRO\�
PHUHQ�DXIZHLVW��'HU�$EVWDQG�YRQ����X�H�YRQ�6LJQDO�]X�6LJQDO� LQ�GHU� LQWHQVLWlWVVWlUNVWHQ�6LJQDOUHLKH�
HQWVSULFKW�GHU�0RQRPHUHLQKHLW�&+2��'LH�6LJQDOH�ODVVHQ�VLFK�3&+2�.HWWHQ�]XRUGQHQ��GLH�DOV�(QGJUXS�
SHQ� HLQ� 3URWRQ� XQG� HLQH� +\GUR[\JUXSSH� WUDJHQ� XQG� MHZHLOV� HLQ� $J º �,RQ� DXV� GHU�0DWUL[� DQJHODJHUW�
KDEHQ��

�
_ `a`.b�c � b õô¢�³�ó.ñ¬¡ »�l Èoõ ¤�¦�¦�¨&	¦�§	¨&©�ª¬«�¥&¸¼�&¨	¦GÆ�ÿ.ù�l ¤&¥	¦½�&¨&«ô�> a¡L¯B¨	¦�ª¬« ¤&°&± ¥&	²�¨&® B¨&« g în¹ ÊwvLÊ ³�´B¦�¥&	²nµ�¶$oÿ.ù�l ¥&	�¾hn¸�¶$±�¹

ÁL£	¼�²�± Ìnÿ.ù�lfÄ � Æ�¶$± ½	¡kyLºwz Á {Xz µB® �½B± £	¨&	¼�½B± Ä�¡¬£	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸P°B¨�¿�¤�À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª�¡%|�}�¡¬¸�¨�ª¬°	½B± ¸�¨�ª¬°	¤	Ë�« ½&± ¤�ªB~É·q� ·�î Á d.d | Ä ® 
ó�® Ë�°&± ¶$«�¸�¨�ª¬°	¤$�Á ¢.	¦�¤�ª ¼��.Äk�ó�® ª¬°&« ¤&	¶$± ¡ ¢>²À¿�¡Lõ ¤�ª¬«�® ¿$Ì

(V� LVW�DQ]XPHUNHQ��GDVV� LP�0$/',�6SHNWUXP�GLHVHV�3RO\PHUHQ�QXU�6LJQDOH� LP�0ROHNXODUJHZLFKWVEH�
UHLFK�ELV�FD�������X�H�GHWHNWLHUW�ZXUGHQ��'D�LQ�GHU�*3&�$QDO\VH�HLQ�ZHVHQWOLFK�K|KHUHV�]DKOHQPLWWOH�
UHV�0ROHNXODUJHZLFKW�YRQ�FD��������J�PRO�HUPLWWHOW�ZXUGH��NDQQ�DXV�GHP�9RUKHUUVFKHQ�YRQ�3&+2�
.HWWHQ� PLW� 3URWRQHQ� XQG� +\GUR[\JUXSSHQ� DOV� (QGJUXSSHQ� LP� QLHGULJHQ� 0ROHNXODUJHZLFKWVEHUHLFK�
QLFKW�DXI�GHQ�IDYRULVLHUWHQ�,QLWLLHUXQJV��E]Z��7HUPLQLHUXQJVPHFKDQLVPXV�JHVFKORVVHQ�ZHUGHQ��GD�HLQ�
+DXSWWHLO�GHV�3RO\PHUHQ�DXIJUXQG�GHU�UHODWLYHQ�'LVNULPLQLHUXQJ�K|KHUHU�0ROHNXODUPDVVHQ�GHU�0ROHNX�
ODUJHZLFKWVYHUWHLOXQJ�LP�0$/',�72)�QLFKW�UHJLVWULHUW�ZXUGH���
1DFK�GHU�3KRWRSRO\PHULVDWLRQ�LQ�JHULQJHU�NRQ]HQWULHUWHQ�/|VXQJHQ������Z�Z��XQWHU�=XVDW]�YRQ���PRO�
��1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����D��$QVDW]�)��ZXUGH� LP�0$/',�72)�0DVVHQVSHNW�
UXP� GHV� LVROLHUWHQ� 3&+2� QHEHQ� GHU� 6LJQDOUHLKH� GHV� OLQHDUHQ� 3&+2� �PLW� 3URWRQ�� XQG� +\GUR[\�
(QGJUXSSH��LP�QLHGHUPROHNXODUHQ�%HUHLFK�HLQH�XP����X�H�]X�QLHGULJHUHQ�0DVVHQ�YHUVFKREHQH��LQWHQ�
VLWlWVVFKZlFKHUH�6LJQDOUHLKH�GHWHNWLHUW� �$EE�������'LH�0DVVHQGLIIHUHQ]�HQWVSULFKW� IRUPDO�GHU�$EVSDO�
WXQJ� YRQ� + Á 2� DXV� GHQ� OLQHDUHQ� 3&+2�.HWWHQ�� (V� OLHJHQ� DOVR� 3&+2�6SH]LHV� RKQH� (QGJUXSSHQ�� G�K��
3&+2�=\NOHQ��YRU��
�
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_ `a`.b&d�ÂZb õô¢�³�ó.ñ¬¡ »�l È�õ ¤	¦�¦�¨&	¦�§	¨&©�ª¬«�¥&¸Ã�&¨	¦hÆ�ÿ.ù�l ¤&¥	¦��&¨&«E�> a¡L¯B¨	¦�ª¬« ¤&°&± ¥&	² ¨&® 	¨&«�h ¹ ÊwvLÊý³�´B¦�¥&	² µ�¶$�ÿ.ù�l ¥&��Äh ¸�¶$±>¹

ÁL£	¼�²�± Ì�ÿ.ù�lfÄ�º.¡L¯B¨&	¼�½B± £	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸P°	¨�¿�¤�À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª�Á¬c�Â | Ä® ^ó�® Ë�°&± ¶$«�¸�¨�ª¬°	¤$ Á ¢.	¦�¤�ª ¼ � Äk@ó�® ª¬°$« ¤&	¶$± ¡ ¢>²À¿�¡õ ¤�ª¬«�® ¿$Ì

8QWHU� GHQ� VHOEHQ� %HGLQJXQJHQ� HUKlOW� PDQ� LQ� YHUG�QQWHU� /|VXQJ� PLW� ��L� DOV� ,QLWLDWRU� �$QVDW]� (��
3&+2��GDV�LP�0$/',�72)�0DVVHQVSHNWUXP�LP�QLHGHUPROHNXODUHQ�%HUHLFK�GLH�3&+2�=\NOHQ�VRJDU�DOV�
LQWHQVLWlWVVWlUNHUH�5HLKH�DXIZHLVW��$EE�������,P�K|KHUPROHNXODUHQ�%HUHLFK��ELV�FD�������X�H���GHU�LQ�
$EE�����QLFKW�GDUJHVWHOOW�LVW���EHUZLHJW�ZLHGHUXP�GHU�$QWHLO�DQ�OLQHDUHQ�.HWWHQ���

�
_ `a`.b&dôò>b õô¢�³�ó.ñ¬¡ »�l È�õ ¤	¦�¦�¨&	¦�§	¨&©�ª¬«�¥&¸Ã�&¨	¦hÆ�ÿ.ù�l ¤&¥	¦��&¨&«E�> a¡L¯B¨	¦�ª¬« ¤&°&± ¥&	² ¨&® 	¨&«�h ¹ ÊwvLÊý³�´B¦�¥&	² µ�¶$�ÿ.ù�l ¥&��Äh ¸�¶$±>¹

ÁL£	¼�²�± Ì�ÿ.ù�lfÄ Æ�¶$± ½	¡kyLºwz Á {Xz µB® �½B± £	¨&	¼�½B± Ä�¡�¾&¡¬§&°	¨&	¶	¿�½B£	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸P°	¨�¿�¤	À�± ¥	¶$« ¶$§&°	¶B¦�§&°	¤�ª¬¡%|�}�¡¬¸�¨�ª¬°	½B± ¸�¨�ª¬°	¤	Ë�« ½B± ¤�ªB~^·q� ·�î
Á dad_� Ä ® hó�® Ë�°&± ¶$«�¸�¨�ª¬°	¤&�Á ¢.	¦�¤�ª ¼��$Ä9�ó�® ª¬°&« ¤&	¶�± ¡ ¢>²À¿�¡Lõ ¤�ª¬«�® ¿hÌ

'LH� 3KRWRSRO\PHULVDWLRQ� YRQ� &+2� LQ� 6XEVWDQ]� PLW� �� PRO� �� 1�%HQ]\O���
LVRSURSR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���G�� ZLH� EHVFKULHEHQ� DOV� )O�VVLJNHLWVILOP� ]ZLVFKHQ�
33�)ROLHQ�� $QVDW]�*��� OLHIHUW� GDJHJHQ�� ZLH� QLFKW� DQGHUV� ]X� HUZDUWHQ�� WURW]� GHU� QLHGULJHQ� HUUHLFKWHQ�
0ROHNXODUJHZLFKWH�DXVVFKOLH�OLFK�OLQHDUH�3&+2�.HWWHQ��GLH��QLFKW�DQGHUV�DOV�LQ�/|VXQJ��ZLHGHUXP�HLQ�
3URWRQ�XQG�HLQH�+\GUR[\JUXSSH�DOV�(QGJUXSSHQ�WUDJHQ��$EE�������
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_ `a`.b&d_Å.b õô¢�³�ó.ñ¬¡ »�l Èiõ ¤	¦�¦�¨&	¦�§	¨&©�ª¬«�¥&¸Æ�&¨	¦úÆ�ÿ.ù�l ¤&¥	¦Ç�&¨&«g�> a¡L¯B¨	¦�ª¬« ¤&°&± ¥$	² µ�¶$ ÿ.ù�l ¥$�� · ¸�¶$± ¹ º.¡L¯B¨&	¼�½B± ¡�¾&¡

® ¦�¶$§&« ¶$§	¶	¿�½B£	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸P°	¨�¿�¤�À�± ¥B¶$« ¶$§&°	¶B¦�§&°	¤�ª\Á¬c�Â>Ã>Äf¤&± ¦�È�® ± ¸É¼�ÊN® ¦�Ë�°�¨&hÆ&Æ	¡LÈ�¶$± ® ¨&��ó�® ª¬°$« ¤&	¶$± ¡ ¢>²À¿�¡Lõ ¤�ª¬«�® ¿�Ì

9HUJOHLFKW�PDQ�GLH�LQ�GHQ�0$/',�6SHNWUHQ�HUKDOWHQH�9HUWHLOXQJ�GHU�6LJQDOLQWHQVLWlWHQ�PLW�GHQ�PLWWHOV�
*3&�EHVWLPPWHQ�]DKOHQPLWWOHUHQ�0ROHNXODUJHZLFKWHQ��VR�LVW�YRU�DOOHP�I�U�GLH�LQ�GHQ�$QVlW]HQ�(�XQG�)�
DXV�YHUG�QQWHU�/|VXQJ�LVROLHUWHQ�3&+2�3RO\PHUH�DXJHQVFKHLQOLFK�HLQH�JXWH�hEHUHLQVWLPPXQJ�]X�EHR�
EDFKWHQ��(V�NDQQ�GDKHU�YHUPXWOLFK�DXVJHVFKORVVHQ�ZHUGHQ��GDVV�HLQ�JUDYLHUHQGHU�$QWHLO�GHV�LQ�GLHVHQ�
3KRWRSRO\PHULVDWLRQHQ�HQWVWDQGHQHQ�3RO\F\FORKH[HQR[LGV�LP�0$/',�72)�QLFKW�GHWHNWLHUW�ZXUGH��
1DFK�$QDO\VH�GHU�0$/',�72)�6SHNWUHQ�ZXUGH�GDKHU�DQJHQRPPHQ��GDVV�GLH�XQWHU�9HUZHQGXQJ�YRQ�
1�%HQ]\OEHQ]RWKLD]ROLXPVDO]HQ�SKRWRO\WLVFK�DXVJHO|VWH�,QLWLLHUXQJ�GHU�NDWLRQLVFKHQ�3RO\PHULVDWLRQ�YRQ�
&+2�KDXSWVlFKOLFK�GXUFK�3URWRQHQ�XQG�GLH�7HUPLQLHUXQJ�KDXSWVlFKOLFK�GXUFK�:DVVHU��GDV�QDW�UOLFK�
DXFK�HLQ�JHZLVVHV�$XVPDVV�DQ�.HWWHQ�EHUWUDJXQJ�YHUXUVDFKW��HUIROJW��2EZRKO�GDV�/|VXQJVPLWWHO�'LFK�
ORUPHWKDQ�E]Z��GDV�0RQRPHUH�&+2�VRUJIlOWLJ�JHWURFNQHW�ZXUGHQ��ZXUGH�GLH�YROOVWlQGLJH�(QWIHUQXQJ�
YRQ�:DVVHU�DXV�GHQ�XQWHUVXFKWHQ�6\VWHPHQ�RIIHQVLFKWOLFK�QLFKW�UHDOLVLHUW��%HVRQGHUV�EHL�GHQ�%HVWUDK�
OXQJHQ� LP� )LOP� NRQQWH� GLH� (LQGLIIXVLRQ� YRQ� :DVVHU� RKQHKLQ� QLFKW� YHUPLHGHQ� ZHUGHQ�� $XFK� ZHQQ�
GXUFK�0$/',�72)�0DVVHQVSHNWURPHWULH�]\NOLVFKH�6WUXNWXUHQ�KlXILJ��EHUUHSUlVHQWLHUW�ZHUGHQ��VR�OHJW�
GLH�'HWHNWLRQ�HLQHV�VHKU�GHXWOLFKHQ�$QWHLOV�DQ�3&+2�=\NOHQ�LQ�GHQ�DXV�YHUG�QQWHQ�/|VXQJHQ�LVROLHUWHQ�
3RO\PHUHQ�GHQQRFK�QDKH��GDVV�GHU�$QWHLO�DQ�:DVVHU�LQ�GLHVHQ�/|VXQJHQ�XQG�GDPLW�DXFK�GDV�$XVPD��
DQ�GXUFK�:DVVHU�DXVJHO|VWHU�.HWWHQ�EHUWUDJXQJ�QLFKW��EHUPlVVLJ�KRFK�ZDU��
=XU�hEHUSU�IXQJ�GHU�9HUPXWXQJ��GDVV�HV�VLFK�EHL�GHQ�LQLWLLHUHQGHQ�6SH]LHV�KDXSWVlFKOLFK�XP�3URWR�
QHQ�KDQGHOW��GLH�DXV�GHU�3KRWRO\VH�GHU�%HQ]RWKLD]ROLXPGHULYDWH�HQWVWHKHQ��ZXUGHQ�%HVWUDKOXQJVYHU�
VXFKH�LQ�*HJHQZDUW�YRQ�����'L�WHUW�EXW\OS\ULGLQ��'%3��GXUFKJHI�KUW��
9HUELQGXQJHQ�ZLH�'%3�RGHU�DXFK�'%03��'L�WHUW�EXW\OPHWK\OS\ULGLQ��VLQG�VRJHQDQQWH�3URWRQHQIlQJHU�
�DXFK� Ä3URWRQHQVFKZlPPH³��� 6LH� ZHLVHQ� HLQH� lX�HUVW� DXVJHSUlJWH� %DVL]LWlW� DXI�� VLQG� MHGRFK� QLFKW�
QXNOHRSKLO�XQG�ZHUGHQ�GDKHU�RIW�DOV�HIIHNWLYHU�'LVNULPLQDWRU�]ZLVFKHQ�GHQ�]ZHL�YRUKHUUVFKHQGHQ�,QLWL�
LHUXQJVPHFKDQLVPHQ�NODVVLVFKHU�NDWLRQLVFKHU�3RO\PHULVDWLRQHQ�YHUZHQGHW È9ÉQÊ ��,VW�HLQH�SURWLVFKH�6lXUH�
LQ�GLH�%LOGXQJ�GHU�.HWWHQWUlJHU�LQYROYLHUW�±�GLUHNW�RGHU�GXUFK�&RNDWDO\VH�±�VR�LQKLELHUW�GHU�=XVDW]�HLQHV�
lTXLYDOHQWHQ�$QWHLOV�YRQ�]�%��'%03�GHQ�3UR]HVV��)�KUW�GDJHJHQ�GLH�GLUHNWH�HOHNWURSKLOH�$GGLWLRQ�HLQHU�
/HZLV�6lXUH��DOVR�]�%��DXFK�HLQHV�&DUERNDWLRQV��]XU�%LOGXQJ�GHU�DNWLYHQ�6SH]LHV��VR�NDQQ�GLH�VWHULVFK�
JHKLQGHUWH� %DVH� QLFKW� LQWHUYHQLHUHQ�� :lUH� DOVR� GLH� HLQ]LJ� LQLWLLHUHQGH� 6SH]LHV� HLQH� 3URWRQHQVlXUH��
GDQQ�Z�UGH�GLH�=XJDEH�HLQHV�DXVUHLFKHQGHQ�$QWHLOV�GLHVHU�3URWRQHQIlQJHU�GXUFK�1HXWUDOLVDWLRQ�GHV�
,QLWLDWRUV�GLH�3RO\PHULVDWLRQ�YROOVWlQGLJ�LQKLELHUHQ��$QGHUHUVHLWV�HUIROJW�NHLQ�4XHQFKHQ�GHU�3RO\PHULVD�
WLRQ�VRIHUQ�QLFKW�SURWLVFKH�$GGLWLRQVSUR]HVVH�LQ�GHUHQ�,QLWLLHUXQJ�LQYROYLHUW�VLQG��
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'%3�ZHLVW�LQ�89�$EVRUSWLRQVVSHNWUHQ�LQ�'LFKORUPHWKDQ�HLQ�ODQJZHOOLJVWHV�89�$EVRUSWLRQVPD[LPXP�EHL�
FD������QP�DXI��1LFKWVGHVWRZHQLJHU�ZXUGH�GLH�9HUELQGXQJ�DXFK�LQ�SKRWRFKHPLVFK�DXVJHO|VWHQ�NDWLR�
QLVFKHQ� 3RO\PHULVDWLRQHQ� EHUHLWV� ]XU� (YDOXLHUXQJ� GHU� VWDWWILQGHQGHQ� ,QLWLLHUXQJ� YHUZHQGHW É�È �� 'LHV�
HUVFKHLQW� XQSUREOHPDWLVFK�� VR� ODQJH� HLQH� VHOHNWLYH� (LQVWUDKOXQJ� DXVVFKOLH�OLFK� LQ� GLH� ODQJZHOOLJVWH�
$EVRUSWLRQVEDQGH�GHV�SKRWRNDWLRQLVFKHQ�,QLWLDWRUV�JHZlKUOHLVWHW�ZHUGHQ�NDQQ��G�K��GLHVH�$EVRUSWLRQ�
EHL�GHXWOLFK�HQHUJLHlUPHUHQ�:HOOHQOlQJHQ�OLHJW�DOV�GLH�GHV�3URWRQHQIlQJHUV��(V�ZXUGHQ�GDKHU�YRQ�GHQ�
LP�5DKPHQ�GLHVHU�$UEHLW�VWXGLHUWHQ�%HQ]RWKLD]ROLXPGHULYDWHQ�QXU�HLQLJH�GHU�(WKHUGHULYDWH��GLH�LQ�89�
$EVRUSWLRQVVSHNWUHQ�DOOH�HQHUJLHlUPVWH�$EVRUSWLRQVPD[LPD�EHL�:HOOHQOlQJHQ��EHU�����QP�DXIZHLVHQ��
KLQVLFKWOLFK� LKUHU� ,QLWLLHUXQJVIlKLJNHLW� LQ� *HJHQZDUW� YRQ� '%3� XQWHUVXFKW�� =XU� hEHUSU�IXQJ� ZXUGHQ�
DXFK�([SHULPHQWH�PLW� YHUVFKLHGHQHQ� ,QLWLDWRUHQ� LQ�*HJHQZDUW�YRQ�'%3�XQG�'DURFXU������GXUFKJH�
I�KUW��'DURFXU������ZHLVW��ZLH�EHUHLWV�HUZlKQW�ZXUGH�� LQ�89�$EVRUSWLRQVVSHNWUHQ�HLQ� ODQJZHOOLJVWHV�
$EVRUSWLRQVPD[LPXP�EHL�����QP�DXI�� VR�GDVV�HLQH�VHOHNWLYH�(LQVWUDKOXQJ� LQ�GLHVH�%DQGH�JDUDQWLHUW�
LVW��'D�GLH�(LJHQDEVRUSWLRQ�GHU�%HQ]RWKLD]ROLXPYHUELQGXQJ�LQ�GLHVHP�)DOOH�I�U�GHQ�$EODXI�GHU�SKRWR�
NDWLRQLVFKHQ�,QLWLLHUXQJ�QLFKW�UHOHYDQW�LVW��NRQQWH�GHU�(IIHNW�YRQ�'%3�DXFK�I�U�9HUELQGXQJHQ�PLW�HQHU�
JLHUHLFKHUHQ� $EVRUSWLRQVPD[LPD� �EHUSU�IW� ZHUGHQ�� 'LH� LQ� .DSLWHO� �������� GLVNXWLHUWHQ� (UJHEQLVVH�
VSUHFKHQ�GDI�U��GDVV�GLH�,QLWLLHUXQJ�GHU�(SR[LGSRO\PHULVDWLRQ�GXUFK�GLH�.RPELQDWLRQ�HLQHV�%HQ]RWKLD�
]ROLXPVDO]HV�PLW�'DURFXU������ LQ��EOLFKHU�XQG� OLWHUDWXUEHNDQQWHU�:HLVH�GXUFK�3URWRQHQ�HUIROJW��'HU�
=XVDW]� YRQ� '%3� VROOWH� DOVR� LQ� GLHVHP� )DOO� ]X� HLQHU� YROOVWlQGLJHQ� 8QWHUGU�FNXQJ� GHU� 3RO\PHULVDWLRQ�
I�KUHQ��
,Q�9HUVXFKVUHLKHQ�ZXUGHQ�MHZHLOV�/|VXQJHQ�YRQ���PRO���GHU�QLHGHUPROHNXODUHQ�%HQ]RWKLD]ROLXPGHUL�
YDWH���D����G����H����L�E]Z����J����PRO���'DURFXU������VRZLH���PRO���'%3�LQ�*3(�DOV�)LOP�]ZL�
VFKHQ�33�)ROLHQ�EHVWUDKOW�XQG�LQ�UHJHOPl�LJHQ�$EVWlQGHQ�,5�6SHNWUHQ�DXIJHQRPPHQ��$XFK�QDFK�%H�
VWUDKOXQJV]HLWHQ�YRQ�ELV�]X�����6WXQGHQ�ZXUGH�LQ�NHLQHU�GHU�9HUVXFKVUHLKHQ�HLQ�VLJQLILNDQWHU�$XI��E]Z��
$EEDX�YRQ�%DQGHQ�LQ�GHQ�,5�6SHNWUHQ�EHREDFKWHW��(V�JHODQJ�DXFK�QLFKW��DXV�YRQ�GHQ�)ROLHQ�JHO|VWHQ�
)LOPHQ�SRO\PHUHV�0DWHULDO�]X�IlOOHQ��'HU�=XVDW]�YRQ�'%3�I�KUWH�DOVR�]X�HLQHU�YROOVWlQGLJHQ�8QWHUGU��
FNXQJ�GHU�SKRWRNDWLRQLVFKHQ�3RO\PHULVDWLRQ��'LHV�EHVWlWLJW��GDVV�GLH�,QLWLLHUXQJ�EHL�9HUZHQGXQJ�HLQHU�
.RPELQDWLRQ� DXV� HLQHP�%HQ]RWKLD]ROLXPGHULYDW� XQG�'DURFXU� ����� DOV� 3KRWRLQLWLDWRU� GXUFK� 3URWRQHQ�
HUIROJW���
%HL�9HUIROJXQJ�GHU�%HVWUDKOXQJ�YRQ�*3(�LQ�*HJHQZDUW�YRQ���PRO���GHU�(WKHUGHULYDWH���G����H�E]Z��
��L�VRZLH���PRO���'%3��DEHU�RKQH�GHQ�=XVDW]�YRQ�'DURFXU�������ZXUGH�LQ�GHQ�,5�6SHNWUHQ�HEHQIDOOV�
NHLQHUOHL�%DQGHQHQWZLFNOXQJ�LP�9HUODXI�GHU�%HVWUDKOXQJ�IHVWJHVWHOOW��
'LH�'HWHNWLRQ�DXVVFKOLH�OLFK�3URWRQHQ�XQG�+\GUR[\JUXSSHQ�DOV�(QGJUXSSHQ�WUDJHQGHU�3&+2�.HWWHQ�LQ�
GHQ�0$/',�72)�6SHNWUHQ�GHU�&+2�3RO\PHUH�XQG�GLH�YROOVWlQGLJH�8QWHUGU�FNXQJ�GHU�3KRWRSRO\PHUL�
VDWLRQ� YRQ� *3(� LQ� *HJHQZDUW� YRQ� '%3� VLQG� GHXWOLFKH� ,QGL]LHQ� GDI�U�� GDVV� EHL� 9HUZHQGXQJ� GHU� LP�
5DKPHQ�GLHVHU�'LVVHUWDWLRQ�XQWHUVXFKWHQ�1�%HQ]\OEHQ]RWKLD]ROLXPVDO]H�DOV�SKRWRNDWLRQLVFKH�,QLWLDWR�
UHQ� GLH� ,QLWLLHUXQJ� GHU� (SR[LGSRO\PHULVDWLRQ� GXUFK� 3URWRQHQ� HUIROJW�� $X�HUGHP� OHJW� GHU� LQ� 89�
$EEDXVSHNWUHQ� EHREDFKWHWH�$EEDX�GHU� ODQJZHOOLJVWHQ�$EVRUSWLRQVEDQGH�XQG�$XIEDX�HLQHU�$EVRUSWL�
RQVEDQGH� EHL� HQHUJLHlUPHUHQ�:HOOHQOlQJHQ� XP� ���� QP� GLH� )UHLVHW]XQJ� GHV� HQWVSUHFKHQGHQ� %HQ�
]RWKLD]ROV� GXUFK� 6SDOWXQJ�GHU�1�&+ Á � %LQGXQJ� LQ� GHU� 3KRWRO\VH� QDKH��'LH� SKRWRO\WLVFKH�*HQHULHUXQJ�
LQLWLLHUHQGHU�6SH]LHV�DXV�GHQ�XQWHUVXFKWHQ�1�%HQ]\OEHQ]RWKLD]ROLXPGHULYDWHQ�N|QQWH�DXIJUXQG�GLHVHU�
(UJHEQLVVH� QDFK� HLQHP� lKQOLFKHQ� 0HFKDQLVPXV� HUIROJHQ�� ZLH� HU� I�U� GLH� 3KRWRO\VH� YRQ� 1�
$U\OPHWK\OS\ULGLQLXPYHUELQGXQJHQ� P|JOLFK� HUVFKHLQW ÉQÉ �� 1DFK� GLHVHP� 0HFKDQLVPXV� ]HUILHOH� GDV� 1�
%HQ]\OEHQ]RWKLD]ROLXPNDWLRQ� QDFK� GHU� $EVRUSWLRQ� HLQHV� /LFKWTXDQWV� DXV� GHP� DQJHUHJWHQ� =XVWDQG�
XQWHU�KRPRO\WLVFKHP�%LQGXQJVEUXFK�]X�HLQHP�%HQ]RWKLD]ROLXPUDGLNDONDWLRQ��GDV�HLQ�:DVVHUVWRIIDWRP�
YRQ� HLQHP� 'RQRU� �]�%�� HLQHP�0RQRPHUPROHN�O�� DEVWUDKLHUW� XQG� DXV� GHP� VR� JHELOGHWHQ� .DWLRQ� HLQ�
3URWRQ�IUHLVHW]W��6FKHPD������
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�Ô�ÕnÖ�×�ØÚÙÜÛ�Ý�Þ ÆB°	¶	ª ¶$± ½�¦�¨@µ	¶$ º.¡L¯B¨&	¼�½B± £	¨$	¼�¶	ª¬°&® ¤B¼�¶$± ® ¥&¸P°	¨�¿�¤�À�± ¥B¶$« ¶$§&°	¶B¦�§&°	¤�ª ¨& ¥&�ª ¨$«C°	¶$¸�¶$± ½�ª¬® ¦�Ë�°	¨&¸i¯$® ���¥&	²&¦�£&«�¥	Ë�° ¥&���¯$® ± ��¥&B²
¨&® 	¨&«\ÆB« ¶	ª ¶$	¨&	¦Q
&¥&« ¨eÌ

1DFK�GHQ�(UJHEQLVVHQ�GHU�0$/',�72)��*3&�XQG� È +�105�$QDO\VHQ�GHU� LVROLHUWHQ�3*3(�� XQG�3&+2�
3RO\PHUH� HUIROJW� RIIHQVLFKWOLFK� GLH� 7HUPLQLHUXQJ� GHU� GXUFK� 3URWRQHQ� JHVWDUWHWHQ� 3RO\HSR[LGNHWWHQ�
KDXSWVlFKOLFK�GXUFK�:DVVHU��'DV� LQ�GLHVHU�5HDNWLRQ�IUHLJHVHW]WH�3URWRQ� LVW�QDW�UOLFK�SULQ]LSLHOO� LQ�GHU�
/DJH�HLQH�QHXH�3RO\PHUNHWWH�]X�VWDUWHQ��VR�GDVV�:DVVHU�DXFK�DOV�hEHUWUlJHU�ZLUNW��

2
5 ß

5 à
3) á+ 2+ 2 3) á

5 ß

5 à
Q â	ãdä

5 ß

5 à

2+ 2 3) á
5 ß

5 à
â

5 ß

5 à
+ à 2 2+ 2+â�å�ä

5 ß

5 à
3) á+

�Ô�ÕnÖ�×�ØÚÙÜÛ�æ�Þ ñL&® ª¬® ® ¨&«�¥$	² ¥&���»>¨&«�¸P® &® ¨&«�¥&	²oµ�¶��Æ�¶$± ½�¨&§	¶	¿B® ��©�¨�ª ª ¨&n® ���¥&« Ë�°�º.¡L¯B¨&	¼�½B± £	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸��&¨&«�® µ�¤�ª ¨h¤&¥	¦�²&¨&± ´&¦�ª ¨&�ÆB°	¶	ª ¶&¡
§	¶$± ½B¸�¨&«�® ¦�¤�ª¬® ¶�	¨&Cµ�¶$Pÿ.ù�l£	¼�ÊCÌ&ÅôÆ&Ç�Ì

�
������ 8QWHUVXFKXQJHQ�]XU�7KHUPLVFKHQ�/DWHQ]�GHU�%HQ]RWKLD]ROLXPVDO]H�
,P�YRUDQJHJDQJHQHQ�.DSLWHO�ZXUGH�JH]HLJW��GDVV�GLH�PHLVWHQ�GHU�LP�5DKPHQ�GLHVHU�$UEHLW�KHUJHVWHOO�
WHQ� %HQ]RWKLD]ROLXPVDO]H� HIIHNWLYH� SKRWRODWHQWH� ,QLWLDWRUHQ� I�U� NDWLRQLVFKH� (SR[LGSRO\PHULVDWLRQHQ�
VLQG��,Q�GHU�(LQOHLWXQJ�ZXUGH�DXVJHI�KUW��GDVV� OLWHUDWXUEHNDQQWH�SKRWRODWHQWH�,QLWLDWRUHQ�PLW�2QLXP�
VDO]VWUXNWXU� GHV� |IWHUHQ� DXFK� WKHUPLVFK� DNWLYLHUEDU� VLQG�� ,P� 8QWHUVFKLHG� ]X� NODVVLVFKHQ� VSRQWDQHQ�
,QLWLDWRUHQ�I�U�NDWLRQLVFKH�3RO\PHULVDWLRQHQ�VLQG�WKHUPRODWHQWH�,QLWLDWRUHQ�EHL�5DXPWHPSHUDWXU�LQ�GHU�
0RQRPHUIRUPXOLHUXQJ�VWDELO�XQG�O|VHQ�GLH�3RO\PHULVDWLRQ�QXU�EHL�(UZlUPXQJ�DXV��
8P�GLH�7KHUPRODWHQ]�GHU� LP�5DKPHQ�GLHVHU�'LVVHUWDWLRQ�KHUJHVWHOOWHQ�QLHGHUPROHNXODUHQ�XQG�SRO\�
PHUJHEXQGHQHQ�%HQ]RWKLD]ROLXPVDO]H�]X��EHUSU�IHQ��ZXUGHQ�/|VXQJHQ�YRQ���PRO���GLHVHU�6DO]H�LQ�
*3(�KHUJHVWHOOW�XQG�PLWWHOV�'6&�GHU�VWDWWILQGHQGH�:lUPHIOXVV�EHLP�(UKLW]HQ�GLHVHU�/|VXQJHQ�YHUIROJW��
$EE�� ��� ]HLJW� GLH� LQ� GHU� '6&� I�U� HLQH� /|VXQJ� YRQ� �� PRO� �� 1�
%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW� ���D�� EHL� HLQHU� +HL]UDWH� YRQ� ��� �&�PLQ� HUKDOWHQH� HUVWH�
+HL]NXUYH� LP�7HPSHUDWXULQWHUYDOO� YRQ� ���������&��'DV� ,QOHW� ]HLJW� HLQHQ�$XVVFKQLWW� DXV�GHU�PLW�GHU�
VHOEHQ�+HL]UDWH�DXIJHQRPPHQHQ�]ZHLWHQ�+HL]NXUYH�LP�7HPSHUDWXUEHUHLFK��������&��(V�LVW�DQ]XPHU�
NHQ�� GDVV� GLH� GXUFKJHI�KUWHQ� '6&� 0HVVXQJHQ� XQNDOLEULHUW� VLQG� XQG� HV� VLFK� EHL� GHQ� DQJHJHEHQHQ�
:lUPHIO�VVHQ�XP�DUELWUlUH�:HUWH�KDQGHOW��
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�çwè�è Þné�ÛXÞ ó.üBÿ ¨&® 	¨&«n³�´B¦�¥&	² µ�¶$ ·¸�¶$± ¹ ö.¡L¯B¨&	¼�½B± £	¨&	¼�¶	ª¬°&® ¤	¼�¶$± ® ¥&¸P°	¨�¿�¤	À�± ¥	¶�« ¶$§&°	¶B¦�§&°	¤�ªnÁ Û�êÀÙ Ä ® ÅôÆBÇ�o·BÌCùa¨B® ¼�©�¥&« µ�¨ ® ¸
¯B¨&« ¨&® Ë�° ·�îBî&¡ p î&îÜë�ÿÀ\ùa¨&® ¼�« ¤�ª ¨ ·�îÜë�ÿÚv�¸P® ��¶$°&	¨�¯B¤	¦�® ¦�± ® &® ¨&&©�¶$«�« ¨&©�ª¬¥&« ZñL&± ¨�ª�� p Ì.ùa¨&® ¼�©�¥&« µ�¨n® ¸ý¯B¨&« ¨&® Ë�°Üh�hB¡Bjnh�ë�ÿÀô·�î
ë�ÿ�vE¸P® �>¶$°&	¨h¯B¤	¦�® ¦�± ® &® ¨&&©�¶$«�« ¨&©�ª¬¥$«LÌ

%HLP� (UKLW]HQ� GHU�0LVFKXQJ� DXV�*3(� XQG���D�ZXUGH� LQ� GHU� HUVWHQ� '6&�+HL]NXUYH� HLQ� H[RWKHUPHU�
3HDN�EHREDFKWHW��GHVVHQ�0D[LPXP�EHL�GHU�JHZlKOWHQ�+HL]UDWH�EHL������&�DXIWUDW��(V�NRPPW�DX�HU�
GHP�]XP�$XIWUHWHQ�HLQHV�ZHLWHUHQ�H[RWKHUPHQ�3HDNV��GHU�GHP�+DXSWVLJQDO�YRUJHODJHUW� LVW��)�U�DOOH�
XQWHUVXFKWHQ� QLHGHUPROHNXODUHQ� 1�%HQ]\O�VXEVWLWXLHUWHQ� %HQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH� ��D��
��G����J��XQG���L�ZXUGH�LQ�GHQ�'6&�.XUYHQ�EHL�HLQHU�+HL]UDWH�YRQ�����&�PLQ�HLQ�H[RWKHUPHU�3HDN�
PLW� YRUJHODJHUWHP�NOHLQHUHP�H[RWKHUPHQ�3HDN� LP�7HPSHUDWXULQWHUYDOO� ]ZLVFKHQ� FD������ELV� ���� �&�
XQG�HLQHP�3HDNPD[LPXP�GHV�+DXSWSHDNV�EHL�NQDSS�XQWHU������&�EHREDFKWHW��%HLP�(UZlUPHQ�GHU�
0RQRPHU�%HQ]RWKLD]ROLXPVDO]�0LVFKXQJHQ�ILQGHW�DOVR�HLQH�H[RWKHUPHQ�5HDNWLRQ�VWDWW��'DV�$XIWUHWHQ�
HLQHV�7 ì �EHL�����&�LQ�GHU�]ZHLWHQ�'6&�+HL]NXUYH��,QOHW�GHU�$EE������EHVWlWLJW��GDVV�HV�VLFK�EHL�GLHVHU�
H[RWKHUPHQ�5HDNWLRQ�XP�GLH�3RO\PHULVDWLRQ�GHV�*O\FLG\OSKHQ\OHWKHUV�KDQGHOQ�PXVV��'LH�LP�5DKPHQ�
GLHVHU� $UEHLW� KHUJHVWHOOWHQ�1�%HQ]\OEHQ]RWKLD]ROLXPGHULYDWH� VLQG� EHL� HUK|KWHQ� 7HPSHUDWXUHQ� GDKHU�
RIIHQVLFKWOLFK�DXFK�LQ�GHU�/DJH��GLH�3RO\PHULVDWLRQ�YRQ�*3(�WKHUPLVFK�DXV]XO|VHQ��0DQ�N|QQWH�YHUPX�
WHQ�� GDVV� HV� VLFK� EHL� GHU� YRUJHODJHUWHQ� H[RWKHUPHQ� 5HDNWLRQ� PLW� ZHVHQWOLFK� JHULQJHUHU� UHODWLYHU�
(QWKDOSLHlQGHUXQJ�XP�GLH�7KHUPRO\VH�GHV�%HQ]RWKLD]ROLXPVDO]HV�KDQGHOQ�N|QQWH��LQ�GHU�GLH�SRO\PH�
ULVDWLRQVDXVO|VHQGH�NDWLRQLVFKH�6SH]LHV�IUHLJHVHW]W�ZLUG���
8P�EHVVHU�EHXUWHLOHQ�]X�N|QQHQ��RE�GLH�6WUXNWXU�GHV�HLQJHVHW]WHQ�WKHUPRODWHQWHQ�,QLWLDWRUV�$XVZLU�
NXQJHQ�DXI�GLH�EHREDFKWHWH�,QLWLLHUXQJVWHPSHUDWXU�EHVLW]W��ZXUGHQ�DXFK�'6&�0HVVXQJHQ�PLW�+HL]UD�
WHQ�YRQ����&�PLQ�GXUFKJHI�KUW��)�U�GLH�+H[DIOXRURSKRVSKDWH���D����G����J�XQG���L�PLW�YDULLHUHQGHU�
6XEVWLWXWLRQ�LQ�3RVLWLRQ�&���GHV�+HWHURDURPDWHQ�NRQQWHQ�NHLQH�VLJQLILNDQWHQ�8QWHUVFKLHGH�LQ�GHQ�EHR�
EDFKWHWHQ�3HDNODJHQ�EHREDFKWHW�ZHUGHQ��:LH�DXFK�XQWHU�9HUZHQGXQJ�GHU�HQWVSUHFKHQGHQ�SRO\PHU�
JHEXQGHQHQ�,QLWLDWRUHQ���D����G����J�XQG���L�WUDWHQ�HUQHXW�HLQ�H[RWKHUPHU�+DXSW��PLW�HLQHP�YRU�
JHODJHUWHQ�NOHLQHUHQ�3HDN�LQ�HLQHP�QXQ�HWZDV�NOHLQHUHQ�7HPSHUDWXULQWHUYDOO�]ZLVFKHQ�����ELV������&�
DXI��ZREHL�GDV�0D[LPXP�GHV�+DXSWSHDNV�HUQHXW�MHZHLOV�NQDSS�XQWHU������&�]X�OLHJHQ�NDP��$EE�����
]HLJW� EHLVSLHOKDIW� GLH�PLW� �� �&�PLQ� DXIJHQRPPHQH�HUVWH�+HL]NXUYH� HLQHU� /|VXQJ� YRQ� ��PRO���GHV�
FRSRO\PHUHQ�,QLWLDWRUV���D�LQ�*3(��
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)�U� GDV� 1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURDQWLPRQDW� ���D�� E]Z�� 1��S�
1LWUREHQ]\O�EHQ]RWKLD]ROLXPKH[DIOXRURDQWLPRQDW� ���D�� EHL� HLQHU� +HL]UDWH� YRQ� �� �&�PLQ� HUKDOWHQH�
HUVWH�+HL]NXUYHQ��GLH� LQ�GHQ�$EE�� ��� XQG$EE�� ���GDUJHVWHOOW� VLQG�� ]HLJHQ��GDVV�GLH�6WUXNWXU�GHV�1�
%HQ]\OVXEVWLWXHQWHQ�XQG�GLH�$UW�GHV�$QLRQV�VHKU�ZRKO�HLQHQ�(LQIOXVV�DXI�GLH�EHREDFKWHWH�,QLWLLHUXQJV�
WHPSHUDWXU�EHVLW]HQ���
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)�U�GDV�1LWUREHQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW���D�ZXUGH�ELV������&�LQ�GHU�'6&�NHLQH�H[R�
WKHUPH� 5HDNWLRQ� EHREDFKWHW�� 2IIHQVLFKWOLFK� I�KUW� HLQ� $XVWDXVFK� GHV� +H[DIOXRURSKRVSKDWHV� LQ� GHQ�
9HUELQGXQJHQ���D�XQG���D�JHJHQ�+H[DIOXRURDQWLPRQDW�LQ�GHQ�9HUELQGXQJHQ���D�XQG���D�]X�HLQHU�
GHXWOLFKHQ� $EVHQNXQJ� GHU� EHREDFKWHWHQ� ,QLWLLHUXQJVWHPSHUDWXU�� EHL� MHZHLOV� XQYHUlQGHUWHU� 6WUXNWXU�
GHV�.DWLRQV��$X�HUGHP�ZLUG�GLH�*3(�3RO\PHULVDWLRQ�GXUFK�GDV�1�1LWUREHQ]\OKH[DIOXRURDQWLPRQDW���D�
HUVW�EHL�XP��EHU�����&�K|KHUHU�7HPSHUDWXU�LQLWLLHUW�DOV�GXUFK�GDV�1�%HQ]\OKH[DIOXRURDQWLPRQDW���D��
'LHVH�(UK|KXQJ�GHU�,QLWLLHUXQJVWHPSHUDWXU�GXUFK�GLH�(LQI�KUXQJ�GHU�1LWUREHQ]\OJUXSSH�OlVVW�VLFK�DXFK�
I�U�GLH�+H[DIOXRURSKRVSKDWH�YHUPXWHQ��LVW�MHGRFK�QLFKW�TXDQWLIL]LHUEDU��GD�ZLH�JHVDJW�EHL�9HUZHQGXQJ�
YRQ���D�ELV������&�NHLQHUOHL�3RO\PHULVDWLRQ�EHREDFKWHW�ZXUGH��(V�NDQQ�YHUPXWHW�ZHUGHQ��GDVV�LQ�GHU�
7KHUPRO\VH�GHV�,QLWLDWRUVDO]HV�GXUFK�KHWHURO\WLVFKHQ�%LQGXQJVEUXFK�GHU�1�&+ Ý �%LQGXQJ�HLQ�%HQ]\OND�
WLRQ�E]Z��1LWUREHQ]\ONDWLRQ�HQWVWHKW��GDV�GLH�3RO\PHULVDWLRQ�DXVO|VW��'LH�%LOGXQJ�HLQHV�LP�9HUJOHLFK�]X�
HLQHP�%HQ]\ONDWLRQ�LQVWDELOHUHQ�S�1LWUREHQ]\ONDWLRQV�GXUFK�GHQ�%UXFK�HLQHU�DOV�VWDELOHU�DQ]XQHKPHQ�
GHQ�1�&+ Ý � %LQGXQJ� LQ���D�ZlUH� WDWVlFKOLFK� HLQH�(UNOlUXQJ� I�U� GLH� EHREDFKWHWH��ZHVHQWOLFK� K|KHUH�
,QLWLLHUXQJV�� E]Z�� 7KHUPRO\VHWHPSHUDWXU�� 'HU� (LQIOXVV� YRQ� 6XEVWLWXHQWHQ� LP� %HQ]\OUHVW� YRQ� 1�
%HQ]\OS\ULGLQLXPVDO]HQ�DXI�GLH�,QLWLLHUXQJVWHPSHUDWXU�GHU�GXUFK�%HQ]\ONDWLRQHQ�WKHUPLVFK�DXVJHO|VWHQ�
(SR[LGSRO\PHULVDWLRQ��ZXUGH� LQ�GHU�/LWHUDWXU�GLVNXWLHUW ÞKÞ ��'LH�$XWRUHQ�NRPPHQ�HEHQIDOOV�]X�GHP�(U�
JHEQLV��GDVV�PLW�(UK|KXQJ�GHU�6WDELOLWlW�GHV� LQ�GHU�7KHUPRO\VH�JHQHULHUWHQ�&DUERNDWLRQV�GLH�,QLWLLH�
UXQJVWHPSHUDWXU�GHU�(SR[LGSRO\PHULVDWLRQ�JHVHQNW�ZLUG���
=XU�hEHUSU�IXQJ�GHU�9HUPXWXQJ��GDVV�LQ�GHU�7KHUPRO\VH�GHU�%HQ]RWKLD]ROLXPVDO]H�HLQ�LQLWLLHUXQJVIl�
KLJHV� &DUERNDWLRQ� JHQHULHUW� ZLUG�� ZXUGH� LQ� HLQHP� $QVDW]� 1�%HQ]\O���
SKHQR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRSKDW����L��LQ�HLQHP�YHUVFKORVVHQHQ�3RO\PHULVDWLRQVJHIlVV�DOV���
PRO���/|VXQJ� LQ�*3(� I�U� YLHU�6WXQGHQ�DXI����� �&�HUKLW]W�XQG�QDFK�GHU�5HDNWLRQ�GLH�5HDNWLRQVPL�
VFKXQJ� LQ� 'LFKORUPHWKDQ� DXIJHQRPPHQ�� 'DV� HQWVWDQGHQH� 3RO\PHUH�ZXUGH� GXUFK� (LQWURSIHQ� GLHVHU�
/|VXQJ�LQ�0HWKDQRO�JHIlOOW�XQG�]ZHL�0DO�XPJHIlOOW��,Q�GHP� ß +�105�6SHNWUXP�GHV�3RO\PHUHQ�NRQQWHQ�
YRU�GHP�HUVWHQ�8PIlOOHQ�QRFK�XQYHUEUDXFKWHP�,QLWLDWRU���L�]X]XRUGQHQGH�6LJQDOH�GHWHNWLHUW�ZHUGHQ��
GLH�QDFK�GHP�8PIlOOHQ�QLFKW�PHKU�DXIWUDWHQ��'DV�LQ�$EE�����JH]HLJWH� ß +�105�6SHNWUXP�GHV�QDFK�GHU�
WKHUPLVFKHQ�3RO\PHULVDWLRQ�HUKDOWHQHQ��XPJHIlOOWHQ�3RO\JO\FLG\OSKHQ\OHWKHUV�ZHLVW�LP�8QWHUVFKLHG�]X�
GHQ� ß +�105�6SHNWUHQ�GHU�GXUFK�SKRWRNDWLRQLVFKH�3RO\PHULVDWLRQ�HUKDOWHQHQ�3*3(V� �VLHKH�$EE������
.DSLWHO��������6LJQDOH�DXI��GLH�(QGJUXSSHQ�]XJHRUGQHW�ZHUGHQ�N|QQHQ��
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'DV� ß +�105�6SHNWUXP�]HLJW�LP�DURPDWLVFKHQ�%HUHLFK�HLQ�'XEOHWW�PLW�JU|�HUHU�.RSSOXQJ�EHL������SSP�
XQG�HLQ�'XEOHWW�PLW�NOHLQHUHU�.RSSOXQJ�EHL������SSP��GLH�HLQGHXWLJ�GHQ�3URWRQHQ�+���XQG�+���GHV���
3KHQR[\EHQ]RWKLD]ROLXPV\VWHPV� ]XJHRUGQHW� ZHUGHQ� N|QQHQ�� MHGRFK� LP� 9HUJOHLFK� ]XU� 6LJQDOODJH� LP�
,QLWLDWRU���L�]X�K|KHUHP�)HOG�YHUVFKREHQ�HUVFKHLQHQ��$X�HUGHP�ILQGHQ�VLFK�LQ�GHP�6SHNWUXP�YHUEUHL�
WHUWH�6LJQDOH�LQ�HLQHP�%HUHLFK��LQ�GHP�3URWRQHQUHVRQDQ]HQ�EHQ]\OLVFKHU�&+ Ý 2�*UXSSHQ�E]Z��KHWHUR�
DURPDWLVFKHU�1 ó �&+�*UXSSLHUXQJ�]X�HUZDUWHQ�ZlUHQ��
(V�ZXUGHQ�LP�5DKPHQ�GLHVHU�$UEHLW�NHLQH�ZHLWHUHQ�$QDO\VHQ�]XU�JHQDXHQ�8QWHUVXFKXQJ�GHU�DXV�GHQ�
WKHUPLVFKHQ� 8PVHW]XQJHQ� HUKDOWHQHQ� 3RO\PHUH� GXUFKJHI�KUW�� (V� ZXUGHQ� DXFK� NHLQH� 9HUVXFKH� LP�
JU|�HUHQ�0D�VWDE�]XU�WKHUPLVFK�LQLWLLHUWHQ�*3(�3RO\PHULVDWLRQ�XQWHU�9HUZHQGXQJ�DQGHUHU�%HQ]RWKLD�
]ROLXPVDO]LQLWLDWRUHQ� DOV���L� GXUFKJHI�KUW�� 'HQQRFK� HUJHEHQ� VLFK� DXV� GHQ� GXUFKJHI�KUWHQ� 8QWHUVX�
FKXQJHQ�+LQZHLVH�GDUDXI��GDVV�EHL�GHU�WKHUPLVFK�GXUFK�GLH�%HQ]RWKLD]ROLXPVDO]H�DXVJHO|VWHQ�3RO\PH�
ULVDWLRQ�YRQ�*3(�GLH�,QLWLLHUXQJ�QLFKW�GXUFK�HLQ�3URWRQ��VRQGHUQ�GXUFK�HLQ�&DUERNDWLRQ�HUIROJW��(V�ZLUG�
GDKHU�I�U�GLH�WKHUPLVFKH�3RO\PHULVDWLRQ�GHU�LQ�6FKHPD����DQKDQG�GHV�,QLWLDWRUV���L�GDUJHVWHOOWH�0H�
FKDQLVPXV�YRUJHVFKODJHQ��
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1DFK�GLHVHP�0HFKDQLVPXV�HUIROJW�GLH�7KHUPRO\VH�GHV�%HQ]RWKLD]ROLXPVDO]LQLWLDWRUV�GXUFK�KHWHURO\WL�
VFKHQ�%LQGXQJVEUXFK�XQWHU�%LOGXQJ�GHV�HQWVSUHFKHQGHQ�%HQ]RWKLD]ROGHULYDWHV�XQG�HLQHV�%HQ]\ONDWL�
RQV��ZHOFKHV�GLUHNW�GLH�(SR[LGSRO\PHULVDWLRQ� LQLWLLHUW��'DV� LQ�GHU�7KHUPRO\VH� IUHLJHVHW]WH�%HQ]RWKLD�
]ROGHULYDW�EHVLW]W�HLQH�YRQ�VHLQHU�1XNOHRSKLOLH�DEKlQJLJH�)lKLJNHLW�PLW�GHP�ZDFKVHQGHQ�.HWWHQHQGH�
]X�UHDJLHUHQ��)�U�WKHUPLVFKH�3RO\PHULVDWLRQHQ�XQWHU�9HUZHQGXQJ�]�%��GHV���,VRSURSR[\GHULYDWHV���L�
ZlUH�GDKHU�HLQ� LP�9HUJOHLFK� ]XU� XQVXEVWLWXLHUWHQ�9HUELQGXQJ�HUK|KWHU�$QWHLO� DQ�.HWWHQWHUPLQLHUXQJ�
GXUFK�GHQ�+HWHURF\FOXV�]X�HUZDUWHQ��(V�NRPPW�DX�HUGHP�]X�.HWWHQDEEUXFK�E]Z��±�EHUWUDJXQJ�GXUFK�
:DVVHU��
�
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,P� 5DKPHQ� GHU� YRUOLHJHQGHQ� 'LVVHUWDWLRQ� ZXUGHQ� YHUVFKLHGHQ� VXEVWLWXLHUWH�� QHXDUWLJH� 1�
%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDWH� XQG� ±DQWLPRQDWH� V\QWKHWLVLHUW� XQG� GLHVH� 6XEVWDQ]NODVVH�
KLQVLFKWOLFK�LKUHU�SRWHQWLHOOHQ�:LUNVDPNHLW�DOV�SKRWRNDWLRQLVFKH�,QLWLDWRUHQ�I�U�(SR[LGSRO\PHULVDWLRQHQ�
XQWHUVXFKW��'DU�EHU� KLQDXV�ZXUGH� DXFK�GLH� 3RO\PHUDQELQGXQJ�GHU� SKRWRUHDNWLYHQ�%HQ]RWKLD]ROLXP�
VDO]VWUXNWXU� UHDOLVLHUW��'LH� V\QWKHWLVLHUWHQ� LRQLVFKHQ�&RSRO\PHUH�ZXUGHQ� DXI� LKUH�9HUZHQGEDUNHLW� DOV�
SKRWRNDWLRQLVFKH�0DNURLQLWLDWRUHQ�I�U�(SR[LGSRO\PHULVDWLRQHQ��EHUSU�IW��
=XU� 6\QWKHVH� GHU� %HQ]RWKLD]ROLXPGHULYDWH� ZXUGHQ� ]XQlFKVW� VXEVWLWXLHUWH� %HQ]RWKLD]ROH� QDFK� YHU�
VFKLHGHQHQ�9HUIDKUHQ�KHUJHVWHOOW��GLHVH�PLW�GHQ�HQWVSUHFKHQGHQ�%HQ]\OEURPLGHQ�TXDWHUQLVLHUW�XQG�GLH�
1�TXDWHUQlUHQ�%URPLGH�]X�GHQ�+H[DIOXRURSKRVSKDWHQ�E]Z��±DQWLPRQDWHQ�XPJHVDO]W��1HEHQ�GHQ�QLH�
GHUPROHNXODUHQ�%HQ]RWKLD]ROLXPVDO]HQ�ZXUGHQ�DXFK�HQWVSUHFKHQG�VXEVWLWXLHUWH��UDGLNDOLVFK�SRO\PHUL�
VDWLRQVIlKLJH�%HQ]RWKLD]ROLXPGHULYDWH�KHUJHVWHOOW��$EE�������
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i j k�lnmpo�q r�mps t u v q w xpyi z k�lnmpo�q r�m6{ | t u v q } xpyi ~ k�lnm6�o � m �o�q r<m�s t u v q � �py� � k�lnmp��� � q r�m�s t u v q � }�y� � k�lnmp����� q r�mp{ | t u v q � }py

h

i j �Xl<mpo�q*w }6yi ~ �Xl<m6��o � m ��o�q } �6y

h

i j �Dlnm�o�q � �pyi ~ �Dlnmp��o � m ��o�q w �*y

i j �Xl<mpo�q } �*yi ~ �Xl<m6��o � m ��o�q w �py

i j �6l<mpo�q w �pyi ~ �6l<m6�o � m �o�q � �6y

i j � � ~ �*y

i j �Dlnm�o q � �6yi ~ �Dlnm���o � m ��o�q } }py

h

h

h h

i j �Dlnm�o�q � �py� � �Dlnm�s � q � ��y �
���H� N��O�/N Ô � S ��� � � T RnT � � � �u�m��S �w}r��� T �r�w}(� T U���� �N� �N��� Ur}(� }(Ù��r} R Ù��r�N� � U S ç��(� S � T ��} S �N� � �

'LH� VSHNWURVNRSLVFKH�&KDUDNWHULVLHUXQJ�GHU� QLHGHUPROHNXODUHQ�9HUELQGXQJHQ� HUIROJWH� GXUFK� ,5�� 89�
XQG�105�6SHNWURVNRSLH�VRZLH�GXUFK�5|QWJHQVWUXNWXUDQDO\VHQ��
'HU�$XIEDX�YRQ�&RSRO\PHUHQ�ZXUGH�GXUFK�GLH�IUHLH�UDGLNDOLVFKH�&RSRO\PHULVDWLRQ�GHU�LRQLVFKHQ��VXE�
VWLWXLHUWHQ�%HQ]RWKLD]ROLXP�0RQRPHUH�PLW�GHQ�&RPRQRPHUHQ�00$�XQG�7+)0$�HUP|JOLFKW��$EE�������
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'LH�KHUJHVWHOOWHQ�LRQLVFKHQ�&RSRO\PHUH�ZXUGHQ�GXUFK�,5��� Ä +�105��XQG�89�$EVRUSWLRQVVSHNWURVNRSLH�
VRZLH�PLWWHOV�'6&�XQG�*3&�FKDUDNWHULVLHUW���
'XUFK�GLH�(LQI�KUXQJ�GHU�JHZlKOWHQ�DX[RFKURPHQ�*UXSSHQ�LQ�GDV�%HQ]RWKLD]ROLXPV\VWHP�ZXUGH�HLQH�
9HUEHVVHUXQJ� GHU� 89�$EVRUSWLRQVFKDUDNWHULVWLN� GHV� XQVXEVWLWXLHUWHQ� %HQ]RWKLD]ROLXPV\VWHPV� DQJH�
VWUHEW��,Q�GHQ�89�$EVRUSWLRQVVSHNWUHQ�GHU�QLHGHUPROHNXODUHQ�XQG�SRO\PHUJHEXQGHQHQ�9HUELQGXQJHQ�
]HLJWH� VLFK��GDVV� YRU�DOOHP�GLH�(LQI�KUXQJ� YRQ�DX[RFKURPHQ�(WKHUVXEVWLWXHQWHQ� LQ�3RVLWLRQ�&���GHV�
KHWHURDURPDWLVFKHQ�%HQ]RWKLD]ROLXPV\WHPV�GLH�JHZ�QVFKWH�EDWKRFKURPH�9HUVFKLHEXQJ�GHV� ODQJZHO�
OLJVWHQ�89�$EVRUSWLRQVPD[LPXPV�]XU�)ROJH�KDWWH��$EE�������
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Å�Æ6Ç�È�ÆpÅOÉ Ê Ë ÌXÍÏÎXÐ�ÑÏÒOÓ Ô6ÍÏÎXÐ�ÑXÌÏÊ Õ�É Ö�Ñ�ÌXÓ É ×�ØÚÙ�Û<ÜÝÇ Þ�ß�Ö�Ô
Å�Æpà�Î�Ð<Ñ�ÒHÓ Æ�Ü�Æ6ÍÏÎXÐ�ÑXÌ�ÒHÓ Ì�á�ÒHÍÏÎXÐ�ÑXÌ�Ê Õ�É ÖÏÑXÌ�Ó É ×�ØÚÙ�Û�ÜÝÇ âXãÏä�Ô
Å�Æpà�Î�Ð<Ñ�ÒHÓ Í�Î�Ð<Ñ�Ì�Ê Õ�É Ö�Ñ�ÌXÓ É ×�ØÚÙ�Û�ÜÝÇ â�ã�ÖÏÔ
Å�Æpà�Î�Ð<Ñ�ÒHÓ Æ�Ü�Æ6È�Õ�Î�Ð�Ì�á�ÒOÍ�Î�Ð<Ñ�Ì�Ê Õ�É Ö�Ñ�ÌXÓ É ×�ØåÙ�Û<ÜLÇ â�ãXÉ Ô
Å�Æpà�Î�Ð<Ñ�ÒHÓ Æ�Ü�Æ6Ø"ÎÏÊ ÕÏÌ�á�ÒHÍÏÎXÐ�ÑXÌÏÊ Õ�É Ö�ÑXÌ�Ó É ×�ØÚÙ�Û<ÜÝÇ âXãÏæ�Ô
Å�Æpà�Î�Ð<Ñ�ÒHÓ Æ�Ü�Æ6ÕÏÎ�á�ÒHÓ Ì�á�ÒHÍÏÎXÐ�ÑXÌÏÊ Õ�É ÖÏÑXÌ�Ó É ×�ØÚÙ�Û�ÜÝÇ âXãÏÎ�Ô
Å�Æpà�Î�Ð<Ñ�ÒHÓ Æ�Ü�Æ6É ç�Ì�È�Ë Ì�È�Ì�á�ÒOÍ�Î�Ð<Ñ�Ì�Ê Õ�É Ö�Ñ�ÌXÓ É ×�ØåÙ�Û<ÜLÇ â�ã�èÏÔ
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'LH�hEHUSU�IXQJ�GHU�(LJQXQJ�DOV�NDWLRQLVFKH�3KRWRLQLWLDWRUHQ�HUJDE��GDVV�DOOH�XQWHUVXFKWHQ�%HQ]RWKLD�
]ROLXPVDO]H� EHL� %HVWUDKOXQJ�GLH� 3RO\PHULVDWLRQ� GHU� (SR[LGH�&\FORKH[HQR[LG� XQG�*O\FLG\OSKHQ\OHWKHU�
DXVO|VHQ��
.LQHWLVFKH�,5�6WXGLHQ�GHU�NDWLRQLVFKHQ�3RO\PHULVDWLRQ�YRQ�*O\FLG\OSKHQ\OHWKHU�LP�)LOP�XQWHU�%HVWUDK�
OXQJ�LQ�*HJHQZDUW�GHU�KHUJHVWHOOWHQ�%HQ]RWKLD]ROLXPVDO]H�DOV�3KRWRLQLWLDWRUHQ�]HLJWHQ�HLQH�$EKlQJLJ�
NHLW� GHU� 3RO\PHULVDWLRQVJHVFKZLQGLJNHLW� YRQ� GHU� $UW� GHV� 6XEVWLWXHQWHQ� DP� %HQ]RWKLD]ROV\VWHP� GHV�
,QLWLDWRUV�� ,QVEHVRQGHUH� ]HLJWH� VLFK��GDVV�GXUFK�GLH�(LQI�KUXQJ�HOHNWURQHQGRQLHUHQGHU�(WKHUJUXSSLH�
UXQJHQ�GLH� ,QLWLDWRUHIIHNWLYLWlW� LP�9HUJOHLFK� ]XP�XQVXEVWLWXLHUWHQ�6\VWHP�GHXWOLFK�JHVWHLJHUW�ZHUGHQ�
NDQQ��'LH�(IIHNWLYLWlWVVWHLJHUXQJ�ZXUGH�DXI�GLH�GXUFK�GLH�EDWKRFKURPH�9HUVFKLHEXQJ�GHV�ODQJZHOOLJV�
WHQ�89�$EVRUSWLRQVPD[LPXPV�GHU�,QLWLDWRUHQ�HUUHLFKWH�YHUEHVVHUWH�$XVQXW]XQJ�GHU�(PLVVLRQHQ�HLQHU�
�EOLFKHQ�6WUDKOXQJVTXHOOH�]XU�FNJHI�KUW��6RPLW�HUZLHVHQ�VLFK�VRZRKO�LQ�GHU�5HLKH�GHU�QLHGHUPROHNXOD�
UHQ�,QLWLDWRUHQ�DOV�DXFK�LQ�GHU�5HLKH�GHU�XQWHUVXFKWHQ�0DNURLQLWLDWRUHQ�MHZHLOV�GLH�,VRSURSR[\JUXSSLH�
UXQJHQ� LP� +HWHURDURPDWHQ� WUDJHQGHQ� 6\VWHPH� DOV� GLH� HIIHNWLYVWHQ� ,QLWLDWRUHQ�� *HQHUHOO� ZXUGH� EHL�
9HUZHQGXQJ�GHU�QLHGHUPROHNXODUHQ�%HQ]RWKLD]ROLXPVDO]H�HLQ�VFKQHOOHUHU�3RO\PHULVDWLRQVXPVDW]�LQ�GHU�
3KRWRSRO\PHULVDWLRQ�EHREDFKWHW�DOV�EHL�9HUZHQGXQJ�GHU�HQWVSUHFKHQGHQ�0DNURLQLWLDWRUHQ��
)�U�GLH�0DNURLQLWLDWRUHQ� OLH��VLFK�DX�HUGHP�HLQH�$EKlQJLJNHLW�GHU�,QLWLDWRUHIIL]LHQV�YRQ�GHU�,QLWLDWRU�
JUXSSHQNRQ]HQWUDWLRQ� DXI� GHU� 3RO\PHUNHWWH� EHREDFKWHQ�� $XV� GHU� 5HLKH� GHU� &RSRO\PHUH� GHV�0RQR�
PHUV�1�9LQ\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW�PLW�00$� LQ� GHQ� 9HUKlOWQLVVHQ� ����� ������ ����� XQG�
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�����HUZLHV�VLFK�GDV�&RSRO\PHU�GHU�=XVDPPHQVHW]XQJ������DOV�HIIHNWLYVWHU�,QLWLDWRU�I�U�GLH�3KRWRSR�
O\PHULVDWLRQ�GHV�(SR[LGHV�*3(��
(V�ZXUGH�DX�HUGHP�XQWHUVXFKW��ZLH�VLFK�LQ�*HJHQZDUW�YHUVFKLHGHQ�VXEVWLWXLHUWHU�%HQ]RWKLD]ROLXPVDO�
]H�GHU�=XVDW]�HLQHV�SKRWRO\WLVFKHQ�5DGLNDOELOGQHUV�DXI�GLH�.LQHWLN�GHU�*3(�3KRWRSRO\PHULVDWLRQ�DXV�
ZLUNW��$EE��������
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ì �C�m��S �K�m� � ��S �w}r��� T �r�w}(� T U��¨� �N� �N��� Um}(� }(Ù��r} R Ù��r�N� ��R ��� R ¯ S�T � T �r� }(�C� Ó U�� £���Â � �w}ÏÂ ��Sr� ; T S�T ��SFEG�m��R ��� �(��� U S Â¤}(� Sr� Ó ��� }m£<U��¬~�~6G�Hm��Â ��R ��� T £�� � � �� � ; T S�T ��SFEÜ�m��R ��� ����� U S ÂåU S � � � A U R �N� � Ã } S ~ ��}(�k� Ó ��� }m£<U���~�~6GIH©� Ô £��;D¬��� � � ; T S�T �FE ~ ��}(�k� ç ��R ¢$}(��� � � � T � � � ��S �m�r}r��} T S�T � T �N� }(� RJ � Ô �
(V�]HLJWH�VLFK��GDVV�GHU�=XVDW]�GHV�5DGLNDOELOGQHUV�]X�HLQHP�GHXWOLFK�VFKQHOOHUHQ�3KRWRSRO\PHULVDWL�
RQVXPVDW]�XQG�]X�HLQHU�8PNHKUXQJ�GHU�RKQH�5DGLNDOELOGQHU�EHREDFKWHWHQ�,QLWLDWRUHIIHNWLYLWlWHQ�I�KUW��
8QWHU� =XVDW]� GHV� 5DGLNDOELOGQHUV� ZXUGHQ� PLW� GHQ� %HQ]RWKLD]ROLXPGHULYDWHQ� ��D� XQG� ��J� K|KHUH�
8PVDW]JHVFKZLQGLJNHLWHQ� HUUHLFKW� DOV� EHL� 9HUZHQGXQJ� GHV� NRPPHU]LHOO� HLQJHVHW]WHQ� ,QLWLDWRUV� 736��
'LH� 8PNHKUXQJ� GHU� EHREDFKWHWHQ� ,QLWLDWRUHIIHNWLYLWlWHQ�ZXUGH� DXI� HLQHQ� YHUlQGHUWHQ� 3KRWRO\VHPH�
FKDQLVPXV�]XU�FNJHI�KUW��)�U�GLH�HIIHNWLYH�%LOGXQJ�HLQHV�LQLWLLHUHQGHQ�.DWLRQV�LVW�LQ�$QZHVHQKHLW�GHV�
5DGLNDOELOGQHUV�QLFKW�PHKU�GLH�89�$EVRUSWLRQVFKDUDNWHULVWLN�XQG�3KRWRO\VHHIIL]LHQV�GHV�%HQ]RWKLD]ROL�
XPVDO]HV�HQWVFKHLGHQG��VRQGHUQ�GHVVHQ�)lKLJNHLW��SKRWRO\WLVFKH�6SDOWSURGXNWH�GHV�5DGLNDOELOGQHUV�]X�
R[LGLHUHQ��6FKHPD�������
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Ù��r}r� }(� ��� T R £�� � � ±%�rç T ¢$��� � T � ç Sr� �C�

$XV�VSHNWURVNRSLVFKHQ�'DWHQ�ZXUGH�HLQH� LP�9HUJOHLFK�]X���D�GHXWOLFK�HUK|KWH�(OHNWURQHQGLFKWH� LP�
KHWHURDURPDWLVFKHQ� 6\VWHP� GHV� GRQRUVXEVWLWXLHUWHQ� %HQ]RWKLD]ROLXPGHULYDWHV� ��G� XQG� HLQH� HWZDV�
QLHGULJHUH�(OHNWURQHQGLFKWH� LQ�GHU�DN]HSWRUVXEVWLWXLHUWHQ�9HUELQGXQJ���J�DEJHOHLWHW��(V�ZXUGH� IHVW�
JHVWHOOW��GDVV�GLHVH�$EVWXIXQJ�JXW�PLW�GHQ�EHREDFKWHWHQ�8QWHUVFKLHGHQ�LQ�GHU�2[LGDWLRQVIlKLJNHLW�GHU�
9HUELQGXQJHQ�NRUUHOLHUW��
$XV�ZHLWHUJHKHQGHQ�8QWHUVXFKXQJHQ�HUJDEHQ�VLFK�DXFK�+LQZHLVH�DXI�GHQ�EHL�DOOHLQLJHU�9HUZHQGXQJ�
GHU�%HQ]RWKLD]ROLXPGHULYDWH�DEODXIHQGHQ�3KRWRO\VHPHFKDQLVPXV�XQG�GLH�1DWXU�GHU�LQLWLLHUHQGHQ�6SH�
]LHV��6R�ZXUGH� LQ�ZlKUHQG�GHU�3KRWRSRO\PHULVDWLRQ�DXIJHQRPPHQHQ�89�$EEDXVSHNWUHQ�QHEHQ�GHP�
$EEDX�GHU�ODQJZHOOLJVWHQ�89�$EVRUSWLRQVEDQGH�GHU�,QLWLDWRUHQ�GHU�VLPXOWDQH�$XIEDX�HLQHU�%DQGH�EHL�
HQHUJLHUHLFKHUHQ�:HOOHQOlQJHQ�EHREDFKWHW��'LHV�GHXWHWH�DXI�GLH�)UHLVHW]XQJ�GHV�HQWVSUHFKHQGHQ�%HQ�
]RWKLD]ROV�DXV�GHP�1�TXDWHUQlUHQ�%HQ]RWKLD]ROLXPVDO]�EHL�%HVWUDKOXQJ�KLQ��$XV�8QWHUVXFKXQJHQ�GHU�
QDFK�GHU� 3KRWRSRO\PHULVDWLRQ� LVROLHUWHQ� 3RO\PHUH�PLWWHOV� [ +�105�6SHNWURVNRSLH� HUJDEHQ� VLFK� NHLQH�
+LQZHLVH�DXI�(QGJUXSSHQ��'LH�'HWHNWLRQ�DXVVFKOLH�OLFK�3URWRQHQ�XQG�+\GUR[\JUXSSHQ�DOV�(QGJUXSSHQ�
WUDJHQGHU� 3&+2�.HWWHQ� LQ� GHQ�0$/',�72)� 6SHNWUHQ� GHU� &+2�3KRWRSRO\PHUHQ� XQG� GLH� YROOVWlQGLJH�
8QWHUGU�FNXQJ� GHU� 3KRWRSRO\PHULVDWLRQ� YRQ� *3(� LQ� *HJHQZDUW� HLQHV� 3URWRQHQIlQJHUV� ZXUGHQ� DOV�
GHXWOLFKH� ,QGL]LHQ� GDI�U� JHZHUWHW�� GDVV� GLH� ,QLWLLHUXQJ� GHU� (SR[LGSRO\PHULVDWLRQ� GXUFK� 3URWRQHQ� HU�
IROJW���
$XIJUXQG�GLHVHU�+LQZHLVH�ZXUGH�YRUJHVFKODJHQ��GDVV�GLH�3KRWRO\VH�GHU�1�%HQ]\OEHQ]RWKLD]ROLXPVDO]H�
XQWHU�KRPRO\WLVFKHP�%LQGXQJVEUXFK�GHU�1�&+ \ �%LQGXQJ�YHUOlXIW�XQG�GDV�JHELOGHWH�%HQ]RWKLD]ROLXP�
UDGLNDONDWLRQ�QDFK�5HDNWLRQ�PLW�HLQHP�:DVVHUVWRIIGRQRU� OHW]WHQGOLFK�GDV� LQLWLLHUHQGH�3URWRQ�IUHLVHW]W�
�6FKHPD������
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BDC�EDFHGJILKHÀ�Ngf�h/i/j i�k l;m�npo/i�qåìsr9t�nIq/u�l�k v/n�q/u�i/jwhIx y�u�i�k x zI{|h/n;};y;~-k z�i�� i��Ih/i�m�Ih/y;j nIqCzIq;j n���h/i�{Xi�k l;jwx m��6h/nI{�t�x q/�4zIq/�ImvI�-z/�6hCzIq/�<t�x k �4zIq��

nIx q/nI�0f�� i/j i�q/nIq/m��IzI� nR�

,Q�8QWHUVXFKXQJHQ�]XU�7KHUPRODWHQ]�GHU�KHUJHVWHOOWHQ�%HQ]RWKLD]ROLXPYHUELQGXQJHQ�]HLJWH�VLFK��GDVV�
VRZRKO�GLH�QLHGHUPROHNXODUHQ�DOV�DXFK�GLH�SRO\PHUJHEXQGHQHQ�+H[DIOXRURSKRVSKDWH�EHL�7HPSHUDWX�
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UHQ��EHU������&�GLH�NDWLRQLVFKH�3RO\PHULVDWLRQ�GHV�(SR[LGHV�*O\FLG\OSKHQ\OHWKHU�WKHUPLVFK�LQLWLLHUHQ��
,Q�'6&�0HVVXQJHQ�NRQQWH��QDFK�GHU�5HJLVWULHUXQJ�GHV�H[RWKHUPHQ�3HDNV�GHU�3RO\PHULVDWLRQVUHDNWLRQ�
LQ�GHU�HUVWHQ�+HL]NXUYH��LQ�GHU�]ZHLWHQ�+HL]NXUYH�GHU�*ODV�EHUJDQJ�GHV�HQWVWDQGHQHQ�3RO\PHUV�EHR�
EDFKWHW�ZHUGHQ��$EE�������

�
���H� N�és�ON � ��� nIx q/nI�Z����mzIq/��o;i�q��3{Xi�k7� ìsr9t�nIq/u�l�k v/nIq/u�i/jwhIx y/u�i�k x zI{|h/n;};y/~-k z/i4� i��Ih/i�m�Ih/y;jZ��K�M�IR��x q � f �/� ���� �n�x u¡6zI� o;n¢x {t�nI� nIx �6h��6£�£Irw¤/£I£¦¥ �R�  �nIx u� y;j n��£¦¥ �¨§ {|x q � i�hIq/n¨t�y/mx mk x qIx nIqI¡�i��-� nI¡�jwzI� �@© qIk n;j�ª�¤4�s �nIx u¡6zI� o;nZx {«t�nI� nIx �6h¦¬�¬�r-I¬®¥ �R� �6£¥ �®§ {|x q � i�hIq/n®t�y/mx mk x qIx nIqI¡�i��-� nI¡�jwz��9�

(V�ZXUGH� LQ� GHQ�'6&�0HVVXQJHQ� DX�HUGHP� HLQ� (LQIOXVV� GHU� $UW� GHV�1�%HQ]\OVXEVWLWXHQWHQ� DXI� GLH�
,QLWLLHUXQJVWHPSHUDWXU� EHREDFKWHW�� $XIJUXQG� GHU� I�U� GDV� S�1LWUREHQ]\OKH[DIOXRURDQWLPRQDW� LP� 9HU�
JOHLFK� ]X� GHP� %HQ]\OKH[DIOXRURDQWLPRQDW� EHREDFKWHWHQ�� ZHVHQWOLFK� K|KHUHQ� ,QLWLLHUXQJVWHPSHUDWXU�
ZXUGH� YHUPXWHW�� GDVV� LQ� GHU� 7KHUPRO\VH� GHV� ,QLWLDWRUVDO]HV� HLQ�%HQ]\O�� E]Z��1LWUREHQ]\ONDWLRQ� HQW�
VWHKW�� GDV� GLH� 3RO\PHULVDWLRQ� DXVO|VW�� ,P� [ +� 105� 6SHNWUXP� HLQHV� QDFK� WKHUPLVFKHU� 3RO\PHULVDWLRQ�
XQWHU�9HUZHQGXQJ�GHV�,QLWLDWRUV���L�LVROLHUWHQ�*3(�3RO\PHUHQ�WUDWHQ�6LJQDOH�DXI��GLH�DXI�%HQ]\O��XQG�
3KHQR[\EHQ]RWKLD]ROLXPHQGJUXSSHQ� VFKOLHVVHQ� ODVVHQ�� (V� ZXUGH� GDKHU� YRUJHVFKODJHQ�� GDVV� GLH�
7KHUPRO\VH� GHU� 1�%HQ]\OEHQ]RWKLD]ROLXPVDO]H� XQWHU� KHWHURO\WLVFKHQ� %LQGXQJVEUXFK� GHU� 1�&+ \ � %LQ�
GXQJ�YHUOlXIW��'DV�IUHLJHVHW]WH�&DUERNDWLRQ�LQLWLLHUW�GLH�(SR[LGSRO\PHULVDWLRQ��ZlKUHQG�GHU�IUHLJHVHW]�
WH�+HWHURF\FOXV�RIIHQVLFKWOLFK�]XU�WHLOZHLVHQ�7HUPLQLHUXQJ�GHU�ZDFKVHQGHQ�.HWWHQHQGHQ�I�KUW��
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BDC�EDFHGJI ��ê�N½¼Fi�� �In/m��6hIk y/�InIq/nI� � n/�6h/yIqIx m{|z/m¨~-¾����4x n¿jwh/nI�-{|x m��6h¿�4zI� �6hZìsr9t�nIq/u�l�k r-À�rw�Ih/nIq/i/}6l�v/nIq/u�i/jwh�x y/u�i�k x zI{|h/n;};y/~-k z/i�� i��Ih/i�m�Ih/y;j
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,P�5DKPHQ�GHU�YRUOLHJHQGHQ�'LVVHUWDWLRQ�NRQQWH�QDFKJHZLHVHQ�ZHUGHQ��GDVV�GLH�HUVWPDOLJ�V\QWKHWL�
VLHUWHQ�� QLHGHUPROHNXODUHQ� XQG� SRO\PHUJHEXQGHQHQ� %HQ]RWKLD]ROLXPVDO]H� VRZRKO� SKRWRODWHQWH� DOV�
DXFK�WKHUPRODWHQWH�,QLWLDWRUHQ�I�U�NDWLRQLVFKH�(SR[LGSRO\PHULVDWLRQHQ�VLQG��(V�NRQQWH�HLQ�(LQIOXVV�GHU�
6XEVWLWXWLRQ� GHV� ,QLWLDWRUV� QLFKW� QXU� DXI� GHQ�$EODXI� GHU� 3KRWRSRO\PHULVDWLRQ�� VRQGHUQ� DXFK� DXI� GHQ�
$EODXI� GHU� WKHUPLVFKHQ� 3RO\PHULVDWLRQ� IHVWJHVWHOOW� ZHUGHQ�� $XIJUXQG� GHU� YRUJHVWHOOWHQ� (UJHEQLVVH�
NRQQWHQ�DX�HUGHP�9RUVFKOlJH�I�U�GHQ�$EODXI�GHU�3KRWRO\VH�E]Z��7KHUPRO\VH�XQG�GLH�$UW�GHU�MHZHLOV�
LQLWLLHUHQGHQ�NDWLRQLVFKHQ�6SH]LHV�XQWHUEUHLWHW�ZHUGHQ��
�
�
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�� ([SHULPHQWHOOHU�7HLO�
���� 0HVVJHUlWH��+LOIVPLWWHO��&KHPLNDOLHQ�XQG�DOOJHPHLQH�9HUIDKUHQ�
&KHPLNDOLHQ��GHUHQ�6\QWKHVH�QLFKW�EHVFKULHEHQ�LVW��ZXUGHQ�NlXIOLFK�HUZRUEHQ����+\GUR[\���PHWK\O�
SURSLRSKHQRQ��'DURFXU ü �������ZXUGH�IUHXQGOLFKHUZHLVH�YRQ�GHU�)LUPD�&LED�NRVWHQORV�]XU�9HUI�JXQJ�
JHVWHOOW��S�9LQ\OEHQ]RHVlXUH�ZDU� LP�$UEHLWVNUHLV�YRUKDQGHQ��7HFKQLVFKH�/|VXQJVPLWWHO��%HQ]RWKLD]RO��
S�9LQ\OEHQ]\OFKORULG� XQG� 00$�ZXUGHQ� YRU� *HEUDXFK� GHVWLOOLHUW�� 'LH� (SR[LGH� &+2� XQG� *3(� ZXUGHQ�
PLWWHOV� &DOFLXPK\GULG� JHWURFNQHW� XQG�GHVWLOOLHUW��'DV� /|VXQJVPLWWHO�'LFKORUPHWKDQ�ZXUGH� ]XU� 7URFN�
QXQJ��EHU�&DOFLXPK\GULG�XQWHU�5�FNIOXVV�HUKLW]W�XQG�GHVWLOOLHUW��
5HDNWLRQVDEOlXIH� ZXUGHQ� PLW� .LHVHOJHO� DXI� $OXPLQLXP�'&�)ROLHQ� GHU� )LUPD� 0HUFN� �.LHVHOJHO� ��� )�
�����G�QQVFKLFKWFKURPDWRJUDSKLVFK�YHUIROJW��=XU�'HWHNWLRQ�GHU�6XEVWDQ]HQ�GLHQWH�89�/LFKW�GHU�:HO�
OHQOlQJH�����QP�E]Z��GLH�$QIlUEXQJ�LQ�HLQHU�-RGNDPPHU��
=XU�VlXOHQFKURPDWRJUDSKLVFKHQ�5HLQLJXQJ�ZXUGH�.LHVHOJHO�GHU�)LUPD�%DNHU� �.RUQJU|�H�������
µP��YHUZHQGHW��
'LH�6FKPHO]SXQNWH�ZXUGHQ�YLVXHOO�PLW�HLQHP�*HUlW�GHU�)LUPD�%�FKL��QDFK�'U��7RWWROL��RGHU�YROODX�
WRPDWLVFK�PLW� HLQHU� 6FKPHO]SXQNWEHVWLPPXQJVDSSDUDWXU� GHU� )LUPD�0HWWOHU� �7ROHGR� )3���� EHVWLPPW�
XQG�VLQG�XQNRUULJLHUW��
'LH�$XIQDKPH�YRQ�����0+]� ý +�105�6SHNWUHQ�XQG������0+]� ý�þ &�105�6SHNWUHQ�HUIROJWH�PLW�GHP�$&�
���� )7�105� 6SHNWURPHWHU� GHU� )LUPD� %UXNHU�� ����0+]� ý +� 105� XQG� ������ 0+]� ý9þ &� 105� 6SHNWUHQ�
ZXUGHQ�PLW�GHP�*HUlW�$0����XQG��'�105�6SHNWUHQ�PLW�GHP�*HUlW�$5;�����EHLGH�HEHQIDOOV�YRQ�GHU�
)LUPD�%UXNHU��DXIJHQRPPHQ��'LH�$XIQDKPH�GHU�6SHNWUHQ�HUIROJWH�EHL�5DXPWHPSHUDWXU��,Q�0HVVXQJHQ�
GLHQWH�GDV�6LJQDO�GHV�GHXWHULHUWHQ�/|VXQJVPLWWHOV�DOV�/RFN�XQG�LQWHUQHU�6WDQGDUG�]XU�(UPLWWOXQJ�GHU�
FKHPLVFKHQ�9HUVFKLHEXQJHQ��&KHPLVFKH�9HUVFKLHEXQJHQ�VLQG�UHODWLY�]X�7HWUDPHWK\OVLODQ��δ� ����DQ�
JHJHEHQ��
'LH�)HOGGHVRUSWLRQV�0DVVHQVSHNWUHQ�ZXUGHQ�LQ�GHU�$QDO\WLVFKHQ�$EWHLOXQJ�GHU�8QLYHUVLWlW�0DLQ]�
DQ�HLQHP�)LQQLJDQ�0$7����DXIJHQRPPHQ��
'LH�$XIQDKPH�YRQ�0$/',�72)�6SHNWUHQ�HUIROJWH�DQ�GHU�8QLYHUVLWlW�0DLQ]�LP�,QVWLWXW�I�U�3K\VLNDOL�
VFKH�&KHPLH�LP�$UEHLWVNUHLV�YRQ�+HUUQ�3URI��6FKPLGW�PLW�HLQHP�0LFURPDVV�7RIVSHF�(�0DVVHQVSHNWUR�
PHWHU���
)�U�GLH�(OHPHQWDUDQDO\VHQ�ZXUGH�LQ�GHU�$QDO\WLVFKHQ�$EWHLOXQJ�GHV�)DFKEHUHLFKHV�&KHPLH�GHU�8QL�
YHUVLWlW�0DLQ]�GDV�*HUlW�9DULR�(/�GHU�)LUPD�+HUDHXV�YHUZHQGHW��
5|QWJHQVWUXNWXUDQDO\VHQ� ZXUGHQ� DP� ,QVWLWXW� I�U� 2UJDQLVFKH� &KHPLH� GHU� 8QLYHUVLWlW� 0DLQ]� YRQ�
+HUUQ�'U��6FKROOPHLHU�DQJHIHUWLJW��6LH�HUIROJWHQ�PLW�HLQHP�&$'��'LIIUDNWRPHWHU�GHU�)LUPD�(QUDI�1RQL�
XV�XQWHU�9HUZHQGXQJ�YRQ�&X.α�6WUDKOXQJ�LP�0HVVEHUHLFK�]ZLVFKHQ� � ���������������'LH�YROOVWlQGL�
JHQ�.ULVWDOOVWUXNWXUDQDO\VHQ�YRQ�9HUELQGXQJHQ��GHUHQ�DOOJHPHLQH�.ULVWDOOGDWHQ�LP�H[SHULPHQWHOOHQ�7HLO�
EHL�GHU�HQWVSUHFKHQGHQ�6\QWKHVHYRUVFKULIW�EHVFKULHEHQ�ZHUGHQ��VLQG�LP�0LNURDQDO\WLVFKHQ�/DERU�GHV�
,QVWLWXWV�I�U�2UJDQLVFKH�&KHPLH�GHU�-RKDQQHV�*XWHQEHUJ�8QLYHUVLWlW�KLQWHUOHJW��
=XU� $XIQDKPH� GHU� ,5�6SHNWUHQ� GLHQWHQ� GLH� *HUlWH� �� ';&� XQG� �� 6;%� GHU� )LUPD� 1LFROHW�� $75�
0HVVXQJHQ�HUIROJWHQ�PLW�HLQHU�6SHFDF�JROGHQ�JDWH�'LDPDQW�$75�(LQKHLW�DP���6;%�*HUlW��
)�U�GLH�89�9,6�6SHNWURVNRSLH�ZXUGHQ�GLH�6SHNWURPHWHU�89�����GHU�)LUPD�8QLFDP�XQG�89������3&�
GHU�)LUPD�6KLPDG]X�YHUZHQGHW��
'DV�*HUlW�'6&���GHU�)LUPD�3HUNLQ�(OPHU�GLHQWH�]XU�'XUFKI�KUXQJ�GHU�'6&�0HVVXQJHQ��)�U�GLH�0HV�
VXQJ�SRO\PHUHU�6XEVWDQ]HQ�ZXUGHQ�HLQH�+HL]��E]Z��.�KOUDWH�YRQ�����&���PLQ�YHUZHQGHW��'LH�DQJHJH�
EHQHQ�*ODV�EHUJDQJVWHPSHUDWXUHQ�ZXUGHQ�DXV�GHP�]ZHLWHQ�+HL]]\NOXV�EHVWLPPW��=XU�8QWHUVXFKXQJ�



( ös÷IòIøRù9ñ�òIóRúsò�û6û6ò�ø 7 ò�ù�û ����

�

GHU�7KHUPRODWHQ]�QLHGHUPROHNXODUHU�,QLWLDWRUVDO]H�ZXUGH�HLQH���PRO��LJH�/|VXQJ�GHV�HQWVSUHFKHQGHQ�
%HP]RWKLD]ROLXPVDO]HV� LQ�*3(�XQG�LQ�GHU�'6&�PLW�+HL]��E]Z��.�KOUDWHQ�YRQ�����&���PLQ�XQG����&���
PLQ�XQWHUVXFKW��
*3&�0HVVXQJHQ�ZXUGHQ�PLW�HLQHP�*HUlW�GHU�)LUPD�366�XQWHU�9HUZHQGXQJ�YRQ�&KORURIRUP������&��
E]Z��'0)��������/L%U������&��DOV�(OXHQW�GXUFKJHI�KUW��)�U�GLH�0HVVXQJHQ�LQ�&KORURIRUP�ZXUGH�HLQH�
6lXOHQNRPELQDWLRQ�DXV�GUHL�366�6'9�6lXOHQ�GHU�'LFNH���µP�PLW�3RURVLWlWHQ�YRQ�����������E]Z�����
����c�� I�U�0HVVXQJHQ� LQ�'0)�GUHL�366�+(0$�6lXOHQ�GHU�'LFNH����µP�PLW�3RURVLWlWHQ�YRQ���������
E]Z�������c�YHUZHQGHW��'LH�GHU�7UHQQXQJ�QDFKJHVFKDOWHWH�'HWHNWLRQ�GHV� LQ� MHGHP�(OXWLRQVYROXPHQ�
HQWKDOWHQHQ�6XEVWDQ]DQWHLOV�HUIROJWH�PLWWHOV�GHV�89�9,6�'HWHNWRUV�89������GHU�)LUPD�763��GHV�'LIIH�
UHQWLDOUHIUDNWRPHWHUV�5,����GHU�)LUPD�6KRGH[�XQG�GHV�'LIIHUHQWLDOYLVNRVLPHWHUV�:*(�'U�%XUHV�η�������
=XU�.DOLEULHUXQJ�ZXUGHQ�366�3RO\VW\UROVWDQGDUGV�GHU�)LUPD�366�PLW�0ROPDVVHQ�]ZLVFKHQ�����±�������
���� J�PRO� YHUZHQGHW�� 'LH� DQJHJHEHQHQ� ]DKOHQPLWWOHUHQ� E]Z�� JHZLFKWVPLWWOHUHQ� 0ROHNXODUJHZLFKWH�
XQG�3RO\GLVSHUVLWlWHQ�ZXUGHQ��VRIHUQ�QLFKW�DXVGU�FNOLFK�DQJHJHEHQ��QLFKW�GXUFK�XQLYHUVHOOH�.DOLELULH�
UXQJ�HUPLWWHOW��VRQGHUQ�GXUFK�DOOHLQLJH�.DOLEULHUXQJ�PLW�GHQ�EHVFKULHEHQHQ�6WDQGDUGV��XQG�VLQG�VRPLW�
DSSDUHQWH��SRO\VW\URODQDORJH�:HUWH��%HL�XQLYHUVHOOHU�.DOLEULHUXQJ��EHU�GDV�6LJQDO�GHV�9LVNRVLWlWVGHWHN�
WRUV� ZXUGH� GLH� ]XU� (UPLWWOXQJ� GHU� VSH]LILVFKHQ� XQG� LQWULQVLVFKHQ� 9LVNRVLWlW� EHQ|WLJH� .RQ]HQWUDWLRQ�
�EHU�GDV�5,�'HWHNWRUVLJQDO�XQG�GLH�6XEVWDQ]HLQZDDJH�EHVWLPPW��
)�U�%HVWUDKOXQJHQ�DXI�GHU�RSWLVFKHQ�%DQN�ZXUGHQ�GLH�,QLWLDWRUVDO]H�]XU�+HUVWHOOXQJ��������E]Z����
PRO��LJHU�.RQ]HQWUDWLRQHQ�PLW�HLQHU�$'��=�$XWREDODQFH�GHU�)LUPD�3HUNLQ�(OPHU��������±�������PJ��
H[DNW�HLQJHZRJHQ�XQG�LQ�GHQ�EHUHFKQHWHQ�0HQJHQ�GHU�(SR[LGH�&+2�RGHU�*3(�JHO|VW��0LW�]ZHL�7URS�
IHQ�GLHVHQ�0RQRPHU�,QLWLDWRU�0LVFKXQJHQ�ZXUGH�]ZLVFKHQ�]ZHL�33�)ROLHQ�GHU�'LFNH�����µP�HLQ����µP�
GLFNHU� )O�VVLJNHLWVILOP� �'LFNH� EHVWLPPW� DXV� 89�$EVRUSWLRQVPHVVXQJHQ� LP� )LOP� XQG� LQ� .�YHWWH�� HU�
]HXJW��'HU�)LOP�]ZLVFKHQ�33�)ROLHQ�ZXUGH�DXI�HLQHP�,5�5DKPHQ�EHIHVWLJW�XQG�LP�)RNXV�HLQHU�����:�
4XHFNVLOEHUGDPSI�.XU]ERJHQODPSH�+%2�����:���GHU�)LUPD�2VUDP��*HKlXVH�$������GHU�)LUPD�37,�
PLW� )RNXVVLHUYRUULFKWXQJ� XQG�:DVVHUN�KOXQJ�� GXUFK� HLQHQ� ,5�)LOWHU� �:DVVHU�� XQG� ]ZHL� .DQWHQILOWHU�
�2ULHO�:*������8*�����EHVWUDKOW��'LH�/HLVWXQJ�GHU�/DPSH� OLH��VLFK��EHU�HLQH�5HJHOHLQKHLW�/36����;�
GHU�)LUPD�37,�VWHXHUQ��'LH�.RQVWDQ]�GHU�/LFKWLQWHQVLWlW�ZlKUHQG�GHV�9HUVXFKV�XQG�I�U�9HUVXFKVUHLKHQ�
XQWHUHLQDQGHU�ZXUGH�PLWWHOV�HLQHV�3RZHUPHWHUV��GDV�GLH�GXUFK�HLQHQ�&KRSSHU�PRGXOLHUWH�6WUDKOXQJV�
LQWHQVLWlW�LQ�HOHNWULVFKH�6SDQQXQJHQ�XPVHW]WH���EHUSU�IW��'LH�$XIQDKPH�YRQ�,5�6SHNWUHQ�����6FDQV��
GHU�)LOPH�]ZLVFKHQ�33�)ROLHQ�HUIROJWH�PLWWHOV�GHV���';&�6SHNWURPHWHUV�GHU�)LUPD�1LFROHW�JHJHQ�33�
)ROLHQ�DOV�%DFNJURXQG��89�$EVRUSWLRQVVSHNWUHQ�GHU�)LOPH� ]ZLVFKHQ�33�)ROLHQ�ZXUGHQ�PLW� HLQHU� VSH�
]LHOOHQ� 3UREHQKDOWHUXQJ� DP� 89������ 3&� 6SHNWURPHWHU� DXIJHQRPPHQ�� *U|�HUH� $QVlW]H� LQ� /|VXQJ�
�'LFKORUPHWKDQ��ZXUGHQ� LQ�HLQHU�4XDU]JODV�5XQGN�YHWWH�GHU�'LFNH���FP��'XUFKPHVVHU���FP��HEHQ�
IDOOV�DXI�GHU�RSWLVFKHQ�%DQN�LP�)RNXV�GHU�+%2�/DPSH�EHVWUDKOW��
�
�
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�
�
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�
�
�
�
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���� 9RUVWXIHQ�
������ S�1LWURSKHQ\O�WHUW�EXW\OHWKHU������

ÿ����

� �
,Q�9HUIROJXQJ�HLQHU�/LWHUDWXUYRUVFKULIW ý � ý �ZXUGHQ�LQ�HLQH�DXVJHKHL]WH�XQG�VWLFNVWRIIGXUFKIOXWHWH�$SSD�
UDWXU�PLWWHOV�HLQHU�7UDQVIHUGRSSHONDQ�OH�����PO�HLQHU���0�/|VXQJ�YRQ�.DOLXP�WHUW�EXWDQRODW� LQ� WHUW�
%XWDQRO� �HQWVSUHFKHQG� ����� PRO� .DOLXP�WHUW�EXWDQRODW�� �EHUI�KUW� XQG� XQWHU� 5�KUHQ� ����� J� �������
PRO��S�)OXRUQLWUREHQ]RO�LQQHUKDOE�YRQ����PLQ�]XJHWURSIW��'LH�NODUH�GXQNHOEUDXQH�/|VXQJ�ZXUGH�ZHLWH�
UH� ��� 6WXQGHQ� JHU�KUW�� GDV� /|VXQJVPLWWHO� VRGDQQ� L�� 9DN�� HQWIHUQW�� GHU� 5�FNVWDQG� PLW� ���� PO� 9(�
:DVVHU�YHUVHW]W�XQG�PLW�����PO�'LHWK\OHWKHU���[��H[WUDKLHUW��'LH�YHUHLQLJWHQ�(WKHUIUDNWLRQHQ�ZXUGHQ�
PLW�����PO�ZlVVULJHU�.DOLXPK\GUR[LGO|VXQJ���[��XQG�PLW�����PO�JHVlWWLJWHU�1DWULXPFKORULGO|VXQJ���[��
JHZDVFKHQ� XQG� �EHU� 0DJQHVLXPVXOIDW� JHWURFNQHW�� 1DFK� GHP� (QWIHUQHQ� GHV� /|VXQJVPLWWHOV� L�� 9DN��
YHUEOLHE�HLQH�URWH�)O�VVLJNHLW��GLH�RKQH�ZHLWHUH�$XIDUEHLWXQJ�ZHLWHUYHUZHQGHW�ZXUGH��
$XVEHXWH�������J��������/LW� ý � ý �������HEHQIDOOV�EH]RJHQ�DXI�GDV�5RKSURGXNW��NODUH��URWH�)O�VVLJNHLW��
����0+]� ý +�105��&'&O þ ���δ�>SSP@� �������G��+��- ��� � 	
� � �����+]��+�����������G���+��- �
� � 	
� � �����+]��+�����������V���+��&+ þ ���
������ S�$PLQRSKHQ\O�WHUW�EXW\OHWKHUK\GURFKORULG����D��

����

�

���

�
=X� HLQHU� /|VXQJ� YRQ� ������ J� ������PRO��S�1LWURSKHQ\O�WHUW�EXW\OHWKHU� LQ� ����PO� WURFNHQHP�'LR[DQ�
ZXUGHQ��������J�������PRO��$PPRQLXPIRUPLDW�XQG������J�3G�&������Z�3G��HQWVSUHFKHQG������PPRO�
E]Z������PRO����JHJHEHQ�XQG����K�EHL�����&�JHU�KUW�� �$QPHUNXQJ��'LH�5HDNWLRQ�VROOWH� NHLQHVIDOOV�
XQWHU�5�FNIOXVV�GXUFKJHI�KUW�ZHUGHQ��GD�GDV�5HDNWLRQVSURGXNW� S�$PLQRSKHQ\O�WHUW�EXW\OHWKHU�HLQHQ�
6LHGHSXQNW�YRQ�����&�XQG�HLQHQ�6FKPHO]SXQNW�YRQ�����&�DXIZHLVW�XQG�VRPLW�LP�.�KOHU�NRQGHQVLHUW���
=XU�(QWIHUQXQJ�GHV�.DWDO\VDWRUV�ZXUGH�GLH�DEJHN�KOWH�5HDNWLRQVPLVFKXQJ�GXUFK�HLQ�&HOLWH�%HWW�DEJH�
QXWVFKW�XQG�PLW�ZHQLJ�'LR[DQ�QDFKJHZDVFKHQ��$XV�GHU�URWHQ�'LR[DQO|VXQJ�ZXUGH�GDV�3URGXNW�GXUFK�
���PLQ�WLJHV�(LQOHLWHQ�YRQ�&KORUZDVVHUVWRII�DOV�+\GURFKORULG�JHIlOOW��DEILOWULHUW��PLW�'LHWK\OHWKHU�JHZD�
VFKHQ�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH��������J��������IDUEORVHU�)HVWVWRII��
����0+]� ý +�105��'062�G����δ�>SSP@� ��������EU�V���+��1+ þ ���������G���+��- ��� � 	�� � �����+]��+�����������G���+��- �
� � 	�� � �����+]��+�����������V���+��&+ þ ���
������ S�9LQ\OEHQ]\OEURPLG������

��

�
=X� ���� PO� 9(�:DVVHU� ZXUGHQ� LQ� $EZDQGOXQJ� HLQHU� /LWHUDWXUYRUVFKULIW ý ��� � ��� J� 7HWUDEXW\ODPPRQL�
XPEURPLG�������PRO������J�1DWULXPEURPLG�������PRO��XQG�HLQH�/|VXQJ�YRQ����J�������PRO��9LQ\OEHQ�
]\OFKORULG�LQ�����PO�%HQ]RO�KLQ]XJHI�JW��1DFKGHP�GLH�]ZHLSKDVLJH�5HDNWLRQVPLVFKXQJ�I�U����K�EHL����
�&�JHU�KUW�ZXUGH��.3*�5�KUHU���ZXUGH�GLH�ZlVVULJH�3KDVH��EHU�HLQHQ�6FKHLGHWULFKWHU�DEJHWUHQQW��GLH�
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RUJDQLVFKH�3KDVH�PLW�HWZDV�+\GURFKLQRQ�YHUVHW]W��GDV�%HQ]RO�L��9DN��HQWIHUQW�XQG�GHU�5�FNVWDQG�LP�
gOSXPSHQYDNXXP�GHVWLOOLHUW����Â�� , þ �PEDU���������&��0LVFKXQJ�DXV�9LQ\OEHQ]\OEURPLG�XQG�±FKORULG���
$XVEHXWH������J�IDUEORVH�)O�VVLJNHLW��0LVFKXQJ�DXV������9LQ\OEHQ]\OEURPLG�XQG������9LQ\OEHQ]\OFK�
ORULG��EHVWLPPW�PLWWHOV� ý +�105��/LW� ý ��� �������9%%U���
����0+]� ý +�105��&'&O þ ���δ�>SSP@� ������������P���+��DURP��+��9%%U���9%&O����������GG������+��- -+. / � ������+]��- 0 1 2
3�/ � ������+]��&+ &+ 4 ��9%&O����������GG������+��- -+. / � ������+]��- 0 1 2
3�/ � ������+]��&+ &+ 4 �
�9%%U���� ����� �G�� �+�� - 0 1 2
3�/ �  � ����� +]�� &+ &++ � � 5�6�7 � �9%%U� �� 9%&O���� ����� �G�� �+�� - -+. / �  � ����� +]��
&+ &++ 8 9 7 ��9%%U���9%&O����������V�����+��&+ : �&O���������V�����+��&+ : �%U���
�
���� %HQ]RWKLD]ROH�
������ ��1LWUREHQ]RWKLD]RO���E��

;

<

=?> < �
)ULVFK� GHVWLOOLHUWHV� %HQ]RWKLD]RO� ���� J�� ����� PRO�� ZXUGH� LQ� $QOHKQXQJ� DQ� /LWHUDWXUYRUVFKULIWHQ ý�þ ��@ ý9þ A �
XQWHU� VWDUNHP�5�KUHQ�EHL� HLQHU�7HPSHUDWXU�XQWHU���� �&� LQ�����PO� NRQ]HQWULHUWHU�6FKZHIHOVlXUH� �G�
������JHO|VW��6RGDQQ�ZXUGHQ����PO������6DOSHWHUVlXUH��G������EHL�����&�]XJHWURSIW�XQG���6WXQGH�EHL�
GLHVHU�7HPSHUDWXU�JHU�KUW��'LH�DEJHN�KOWH�0LVFKXQJ�ZXUGH�]X�����J�(LVZDVVHU�]XJHJHEHQ�XQG�EHL�
HLQHU� 7HPSHUDWXU� XQWHU� ��� �&� PLW� NRQ]HQWULHUWHP� $PPRQLDNZDVVHU� YHUVHW]W� ELV� GLH� )DUEH� GHU� 0L�
VFKXQJ� YRQ� KHOOJHOE� QDFK� RUDQJH� XPVFKOXJ� �S+� ���� 'HU� HQWVWDQGHQH� 1LHGHUVFKODJ�ZXUGH� DEILOWULHUW�
XQG�PLW� YHUG�QQWHP�$PPRQLDN� VRZLH�9(�:DVVHU�JHZDVFKHQ��1DFK�7URFNQXQJ�GHV� VR�JHZRQQHQHQ�
*HPLVFKHV�GHU�LVRPHUHQ�1LWUREHQ]RWKLD]ROH�L��9DN���ZXUGH�DXV�GLHVHP�GXUFK�]ZHLPDOLJH�IUDNWLRQLHUHQ�
GH�.ULVWDOOLVDWLRQ�DXV�(WKDQRO�GDV�LVRPHUHQUHLQH���1LWUREHQ]RWKLD]RO�LVROLHUW��
$XVEHXWH��������J�������/LW� ý9þ � ����������/LW� ý�þ A ����������IDUEORVH�1DGHOQ��
6FKPS��������&��/LW� ý�þ � �������&��/LW� ý�þ A �������&���
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������������������
����0+]� ý +�105��'062�G � ���δ�>SSP@� �������V���+��+�����������G���+��- EF�� 5 � �����+]��+�����������GG��
�+��- EF�� 5 � �����+]��- �
� � 	
� � �����+]��+�����������G���+��- ��� � 	�� � �����+]��+�����
������ ��$PLQREHQ]RWKLD]RO�����

G

H

I�JKH �
,Q� $EZDQGOXQJ� GHU� /LWHUDWXUYRUVFKULIWHQ ý9þ ��@ ý9þ L � ZXUGH� HLQH� 0LVFKXQJ� DXV� ����� J� ����� PPRO�� ��
1LWUREHQ]RWKLD]RO�������J�(LVHQSXOYHU�������Z�Z��HQWVSU������PPRO�)H�������PO�(VVLJVlXUH�XQG�����
PO�(WKDQRO�����6WXQGHQ�XQWHU�5�KUHQ�]XP�6LHGHQ�HUKLW]W��ZREHL�DXV�GHU�URVWURWHQ�/|VXQJ�HLQ�JUDXHU�
1LHGHUVFKODJ� ILHO��1DFK�$EN�KOXQJ�ZXUGH�GLH�5HDNWLRQVPLVFKXQJ�XQWHU�5�KUHQ� LQ�����PO�9(�:DVVHU�
JHJRVVHQ��ILOWULHUW��PLW�����0�1DWURQODXJH�DONDOLVLHUW��S+����XQG�PLW�'LHWK\OHWKHU�H[WUDKLHUW��'LH�YHUHL�
QLJWHQ� RUJDQLVFKHQ� 3KDVHQ�ZXUGHQ� �EHU�0DJQHVLXPVXOIDW� JHWURFNQHW� XQG� GLH� /|VXQJVPLWWHO� L�� 9DN��
HQWIHUQW��'HU�YHUEOLHEHQH�|OI|UPLJH�5�FNVWDQG�NULVWDOOLVLHUWH�EHLP�6WHKHQ�]X�HLQHP�)HVWVWRII��GHU� LP�
9DNXXP�JHWURFNQHW�ZXUGH�� 'DV� 3URGXNW� HUZLHV� VLFK� DOV� UHLQ� XQG�ZXUGH� RKQH�ZHLWHUH� $XIDUEHLWXQJ�
YHUZHQGHW��
$XVEHXWH��������J��������/LW� ý�þ � ���������IDUEORVH�.ULVWDOOH��
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6FKPS��� ��� �&� �/LW� ý9þ � �� ������ �&� DXV� Q�+H[DQ�&KORURIRUP�� /LW� ý9þ M �� ������ �&� DXV� %HQ]RO�3HWUROHWKHU��
/LW� ý�þ M ������&���
����0+]� ý +�105��'062�G � ���δ�>SSP@� �������V���+��+�����������G���+��- �
� � 	
� � �����+]��+�����������G��
�+��- EF�� 5 � �����+]��+�����������GG���+��- E�F�� 5 � �����+]��- ��� � 	
� � �����+]��+�����������V���+��1+ : ���
������ ��+\GUR[\EHQ]RWKLD]RO�����

N

O

P Q �
,Q�$EZDQGOXQJ�HLQHU�/LWHUDWXUYRUVFKULIW ý�þ M �ZXUGHQ�������J�������PPRO����$PLQREHQ]RWKLD]RO�LQ�����PO�
NRQ]HQWULHUWHU�6FKZHIHOVlXUH�JHO|VW�XQG�]X�GLHVHU�/|VXQJ�EHL������&�HLQH�/|VXQJ�YRQ������J� ������
PPRO��1DWULXPQLWULW�LQ����PO�NRQ]HQWULHUWHU�6FKZHIHOVlXUH�]XJHWURSIW��'LH�VR�KHUJHVWHOOWH�'LD]RQLXP�
VDO]O|VXQJ�ZXUGH�]�JLJ�GXUFK�HLQHQ�7URSIWULFKWHU� LQ�HLQH�VLHGHQGH�/|VXQJ�DXV�����PO�NRQ]HQWULHUWHU�
6FKZHIHOVlXUH�XQG�����PO�:DVVHU�JHJHEHQ��'LH�5HDNWLRQVO|VXQJ�ZXUGH�ZHLWHUH�����6WXQGHQ��E]Z��ELV�
]XP�$ENOLQJHQ� GHU� 6WLFNVWRIIHQWZLFNOXQJ�� ]XP� 6LHGHQ� HUKLW]W�� DEJHN�KOW�� XQWHU� .�KOXQJ�PLW� ����PO�
:DVVHU�YHUG�QQW��PLW����SUR]HQWLJHP�$PPRQLDNZDVVHU��EHUQHXWUDOLVLHUW��S+������XQG�PLW�(VVLJVlX�
UHHWK\OHVWHU�H[WUDKLHUW��1DFK�GHU�7URFNQXQJ�GHU�YHUHLQLJWHQ�RUJDQLVFKHQ�3KDVHQ��EHU�0DJQHVLXPVXO�
IDW�ZXUGH� GDV� /|VXQJVPLWWHO� L�� 9DN�� HQWIHUQW� XQG� GHU� YHUEOLHEHQH� OHLFKW� JU�QH� )HVWVWRII� GXUFK� 6lX�
OHQFKURPDWRJUDSKLH��3HWUROHWKHU�(VVLJHVWHU������JHUHLQLJW�XQG�LP�9DNXXP�JHWURFNQHW��
$XVEHXWH�������J��������/LW� ý9þ M ��������IDUEORVHU�)HVWVWRII��
6FKPS��������&��/LW� ý�þ M �����������&���
����0+]� ý +�105��'062�G � ���δ�>SSP@� �������V���+��2+���������V���+��+�����������G���+��- ��� � 	
� � �����
+]��+�����������G���+��- EF�� 5 � �����+]��+�����������GG���+��- E�F�� 5 � �����+]��- ��� � 	�� � �����+]��+�����
������ ��0HWKR[\EHQ]RWKLD]RO���F��

R

S

T �
=X� HLQHU� /|VXQJ� YRQ� ����� J� �� �����PPRO�� ��+\GUR[\EHQ]RWKLD]RO� LQ� ����PO�$FHWRQ�ZXUGHQ������ J�
������PPRO�� .DOLXPFDUERQDW� KLQ]XJHI�JW� XQG� GLH� 0LVFKXQJ� ���PLQ� XQWHU� 6WLFNVWRIIDWPRVSKlUH� JH�
U�KUW��(V�ZXUGHQ�VRGDQQ�������J�0HWK\OLRGLG�������PPRO��]XJHJHEHQ�XQG�ZHLWHUH����K�JHU�KUW��'LH�
DQRUJDQLVFKHQ�6DO]H�ZXUGHQ�DEILOWULHUW��PLW�$FHWRQ�JHZDVFKHQ�XQG�DXV�GHP�)LOWUDW�GDV�/|VXQJVPLWWHO�
L�� 9DN�� HQWIHUQW�� 'HU� YHUELHEHQH� VHPLNULVWDOOLQH� 5�FNVWDQG� ZXUGH� VlXOHQFKURPDWRJUDSKLVFK� �3(�((��
�����JHUHLQLJW��
$XVEHXWH������J����������IDUEORVHU�)HVWVWRII��
6FKPS�������&��/LW� ý ��U ��������&��/LW� ý ��� ��������&���
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������������������������������
����0+]� ý +�105��'062�G � ���δ>SSP@� ��������V��+��+�����������G���+��- E�F�� 5 � �����+]��+�����������G��
�+��- �
� � 	
� � �����+]��+�����������GG���+��- ��� � 	�� � �����+]��- E�F�� 5 � �����+]��+�����������V���+��&+ V ���
������ ��,VRSURSR[\EHQ]RWKLD]RO���G��

W

X

Y �
=X�HLQHU�/|VXQJ�YRQ������J�������PPRO����+\GUR[\EHQ]RWKLD]RO�LQ����PO�$FHWRQ�ZXUGHQ������J������
PPRO��.DOLXPFDUERQDW�KLQ]XJHI�JW�XQG�GLH�0LVFKXQJ����PLQ�XQWHU�6WLFNVWRIIDWPRVSKlUH�JHU�KUW�������
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J� ,VRSURS\OLRGLG� ����PPRO�� ZXUGHQ� ]XJHJHEHQ� XQG� ZHLWHUH� ��� K� XQWHU� 5�FNIOXVV� JHU�KUW�� 6RGDQQ�
ZXUGHQ� GLH� DQRUJDQLVFKHQ� 6DO]H� DEILOWULHUW�� PLW� ZHQLJ� $FHWRQ� JHZDVFKHQ�� DXV� GHP� )LOWUDW� GDV� /|�
VXQJVPLWWHO�L��9DN��HQWIHUQW�XQG�GHU�5�FNVWDQG�VlXOHQFKURPDWRJUDSKLVFK��3(�((�������JHUHLQLJW��
$XVEHXWH�������J��������IDUEORVH�)O�VVLJNHLW��
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������
����0+]� ý +�105��'062�G � ���δ>SSP@� �������V���+��+�����������G���+��- ��� � 	
� � �����+]��+�����������G��
�+��- E�F�� 5 � �����+]��+�����������GG���+��- ��� � 	
� � �����+]��- E�F�� 5 � �����+]��+�����������VHS���+��- Z�. - � �����
+]��&+�&+ þ � 4 ���������G���+��- Z�. - � �����+]��&+�&+ V � 4 ���
06��)'���P�]����� �����������>0 [ @��
($�EHU��I�U�& ý U + ý�ý 126�����������&���������+��������1��������2��������6���������*HI���&���������+��������1��������6���������
������ ��+H[\OR[\EHQ]RWKLD]RO���H��

\

]

^ �
=X�HLQHU�/|VXQJ�YRQ������J������PPRO����+\GUR[\EHQ]RWKLD]RO�LQ�����PO�$FHWRQ�ZXUGHQ������J�����
PPRO��.DOLXPFDUERQDW�KLQ]XJHI�JW�XQG�GLH�0LVFKXQJ����PLQ�XQWHU�6WLFNVWRIIDWPRVSKlUH�JHU�KUW�������
J�+H[\OEURPLG�����PPRO��ZXUGHQ�VRGDQQ�]XJHJHEHQ�XQG�QDFK�ZHLWHUHQ����K�5�KUHQ�XQWHU�5�FNIOXVV�
GLH� XQJHO|VWHQ� 6DO]H� DEILOWULHUW��PLW� ZHQLJ� $FHWRQ� JHZDVFKHQ�� DXV� GHP� )LOWUDW� GDV� /|VXQJVPLWWHO� L��
9DN��HQWIHUQW�XQG�GHU�5�FNVWDQG�VlXOHQFKURPDWRJUDSKLVFK��3(�((�������JHUHLQLJW��
$XVEHXWH������J��������IDUEORVH�YLVNRVH�)O�VVLJNHLW��
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������
����0+]� ý +�105��&'&O þ ���δ>SSP@� �������V���+��+�����������G���+��- �
� � 	
� � �����+]��+�����������G���+��- E�F�� 5 � �����+]��+�����������GG���+��- E�F�� 5 � �����+]��- ��� � 	
� � �����+]��+�����������W���+��- Z�. - � �����+]��&+ : �
2��������������P���+��&+ : �&+ 4 2��������������P���+��&+ þ ��&+ : � þ ���������W���+��- Z�. - � �����+]��&+ V ���
������ ��3KHQR[\EHQ]RWKLD]RO���L��

_

`

a �
S�$PLQRSKHQ\OSKHQ\OHWKHUK\GURFKORULG����E��
�����J�������PRO��S�$PLQRSKHQ\OSKHQ\OHWKHU�ZXUGHQ�LQ�����PO�WURFNHQHP�'LHWK\OHWKHU�JHO|VW�XQG�LQ�
GLH�NODUH�GXQNHOEUDXQH�/|VXQJ����0LQXWHQ�&KORUZDVVHUVWRII�HLQJHOHLWHW��'HU�JHELOGHWH�IDUEORVH�1LHGHU�
VFKODJ�ZXUGH�DEILOWULHUW��PLW�'LHWK\OHWKHU�JHZDVFKHQ�XQG�LP�9DNXXP�JHWURFNQHW��
$XVEHXWH�������J��TXDQW���IDUEORVHU�)HVWVWRII��
����0+]� ý +�105� �'062�G���� δ>SSP@�  � ������ �EU�� V�� �+�� 1+ V [ ��� ���������� �P�� �+��
$PPRQLXPSKHQ\O�+��������������P���+��3KHQ\O�+���
��3KHQR[\�������EHQ]RGLWKLD]ROLXPFKORULG������
(LQH� 6XVSHQVLRQ� YRQ� ����� J� ������� PRO�� S�$PLQRSKHQ\OSKHQ\OHWKHUK\GURFKORULG� LQ� ���� J�
'LVFKZHIHOGLFKORULG� ������ PRO�� ZXUGH� ��� 6WXQGHQ� EHL� 5DXPWHPSHUDWXU� XQG� �� 6WXQGHQ� EHL� ���� &�
JHU�KUW�� 'HU� ZlKUHQG� GHV� (UKLW]HQV� JHELOGHWH� &KORUZDVVHUVWRII� ZXUGH� ]XU� 9HUQLFKWXQJ� LQ� ZlVVULJH�
1DWULXPK\GUR[LGO|VXQJ� HLQJHOHLWHW�� %HLP� (LQJLH�HQ� GHU� DEJHN�KOWHQ�� YLVNRVHQ� 0LVFKXQJ� LQ� ���� PO�
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7ROXRO�ILHO�HLQ�EUDXQRUDQJHU�1LHGHUVFKODJ��GHU�DEJHWUHQQW�XQG�DXVJLHELJ�PLW�7ROXRO�JHZDVFKHQ�ZXUGH��
'DV�3URGXNW�ZXUGH�RKQH�ZHLWHUH�&KDUDNWHULVLHUXQJ�LQ�GHU�QlFKVWHQ�6WXIH�HLQJHVHW]W��
$XVEHXWH��������J�RUDQJHURWHU�)HVWVWRII��
��3KHQR[\EHQ]RWKLD]RO���L��
������ J� �DQJHQRPPHQH� ������ PRO�� GHV� ��3KHQR[\�������EHQ]RGLWKLD]ROLXPFKORULGV� ZXUGHQ� ]X� �� O�
(LVZDVVHU�JHJHEHQ�XQG�XQWHU�5�KUHQ�����PO���1�1DWULXPK\GUR[LGO|VXQJ�VRZLH�������J�1DWULXPGLWKL�
RQLW� ���� �LJ�� (LQZDDJH� HQWVSULFKW� ����� PRO� 1DWULXPGLWKLRQLW�� KLQ]XJHI�JW�� %HLP� (UKLW]HQ� GHU� 0L�
VFKXQJ�]XP�6LHGHQ�JLQJ�GHU�)HVWVWRIIDQWHLO�QLFKW�YROOVWlQGLJ�LQ�/|VXQJ��GHU�YHUEOHLEHQGH�5HVW�ZXUGH�
DEILOWULHUW�XQG�GLH� NODUH�KHOOJU�QH� /|VXQJ�DXI��� �&�DEJHN�KOW��%HL�GLHVHU�7HPSHUDWXU�ZXUGHQ����PO�
IULVFK� KHUJHVWHOOWHU� $PHLVHQVlXUH�(VVLJVlXUH�$QK\GULG� /|VXQJ ý �
A � �FD�� ����PRO� JHPLVFKWHP� $QK\GULG�
EHL�DQJHQRPPHQHU�YROOVWlQGLJHU�8PZDQGOXQJ�� ODQJVDP�XQWHU�5�KUHQ�]XJHWURSIW��=XU�9HUYROOVWlQGL�
JXQJ� GHU� EHUHLWV� EHLP� =XWURSIHQ� HLQVHW]HQGHQ� 1LHGHUVFKODJVELOGXQJ� ZXUGH� GLH� 5HDNWLRQVPLVFKXQJ�
ZHLWHUH����6WXQGHQ�EHL����&�DXIEHZDKUW��9RQ�GHP�DXVJHIDOOHQHQ�JHOEOLFKHQ��YLVNRVHQ�)HVWVWRII�ZXUGH�
GLH��EHUVWHKHQGH�/|VXQJ�DEGHNDQWLHUW��GHU�1LHGHUVFKODJ� LQ�'LHWK\OHWKHU�DXIJHQRPPHQ�XQG�GUHL�PDO�
PLW� JHV�� 1DWULXPK\GURJHQFDUERQDWO|VXQJ� JHZDVFKHQ�� 1DFK� GHP� 7URFNQHQ� GHU� RUJDQLVFKHQ� 3KDVH�
�EHU�0DJQHVLXPVXOIDW�ZXUGH�GDV�/|VXQJVPLWWHO�L��9DN��HQWIHUQW�XQG�GDV�YHUEOHLEHQGH�YLVNRVH��RUDQJH�
URWH�5RKSURGXNW�GXUFK�6lXOHQFKURPDWRJUDSKLH��3(�((������JHUHLQLJW��
$XVEHXWH��������J���������E]JO��$PLQRSKHQ\OSKHQ\OHWKHUK\GURFKORULG��IDUEORVHV��KRFKYLVNRVHV�gO��
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������
����0+]� ý +�105��'062�G � ���δ>SSP@� �������V���+��+�����������G���+��- ��� � 	
� � �����+]��+�����������G��
�+��- E�F�� 5 � �����+]��+����������������P���+��+��¶��¶���������GG���+��- ��� � 	
� � �����+]��- E�F�� 5 � �����+]��+�����
�����������P���+��+��¶��������������P���+��+��¶��¶���
������ ��+H[R\OR[\EHQ]RWKLD]RO���I��

b

c

d

d

�
=X�HLQHU�/|VXQJ�YRQ������J�������PPRO����+\GUR[\EHQ]RWKLD]RO�LQ����PO�'LFKORUPHWKDQ�ZXUGHQ������
J�������PPRO��&DSURQVlXUH������PJ�����PRO���������PPRO��'0$3�XQG������J�������PPRO��'&&�KLQ�
]XJHI�JW��1DFK���7DJHQ�5�KUHQ�EHL�5DXPWHPSHUDWXU�ZXUGH�GHU�JHELOGHWH�'LF\FORKH[\OKDUQVWRII�DEILOW�
ULHUW��PLW�ZHQLJ�'LFKORUPHWKDQ�QDFKJHZDVFKHQ��DXV�GHP�)LOWUDW�GDV�/|VXQJVPLWWHO�L��9DN��HQWIHUQW�XQG�
GHU�5�FNVWDQG�VlXOHQFKURPDWRJUDSKLVFK��3(�((������JHUHLQLJW��
$XVEHXWH�������J��������IDUEORVHV�KRFKYLVNRVHV�gO��
����0+]� ý +�105��'062�G � ���δ>SSP@� �������V���+��+�����������G���+��- ��� � 	
� � �����+]��+�����������G��
�+��- EF�� 5 � �����+]��+�����������GG���+��- EF�� 5 � �����+]��- ��� � 	
� � �����+]��+�����������W���+��- Z�. - � �����+]��
&+ : �&22������������� �P���+��&+ : �&+ 4 �&22������������� �P���+��&+ þ ��&+ : � 4 �������� �W���+�� - Z�. - � �����+]��&+ V ���
������ ��%HQ]R\OR[\EHQ]RWKLD]RO���J��

e

f

g

g

�
=X�HLQHU� /|VXQJ� YRQ� ����� J� ������PPRO����+\GUR[\EHQ]RWKLD]RO�� �����J� ������PPRO��%HQ]RHVlXUH��
����PJ�����PRO��������PPRO��'0$3�LQ�����PO�'LFKORUPHWKDQ�ZXUGHQ������J�������PPRO��'&&�KLQ�
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]XJHI�JW��1DFK����K�5�KUHQ�ZXUGH�GHU�JHELOGHWH�+DUQVWRII�YRQ�GHU�/|VXQJ�DEILOWULHUW��PLW�ZHQLJ�'LFK�
ORUPHWKDQ�QDFKJHZDVFKHQ��DXV�GHP�)LOWUDW�GDV�/|VXQJVPLWWHO�L��9DN��HQWIHUQW�XQG�GHU�5�FNVWDQG�VlX�
OHQFKURPDWRJUDSKLVFK��3(�((������JHUHLQLJW��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
����0+]� ý +�105��'062�G � ���δ>SSP@� �������V���+��+����������������P���+��+����+����+��¶��¶��������
�P���+��+��¶���������ÄW³���+�-hi0 h � �����+]��+��¶��¶���������GG��- E�F�� 5 � �����+]��- �
� � 	�� � �����+]��+�����
����������S�9LQ\OEHQ]R\OR[\��EHQ]RWKLD]RO���K��

j

k

l

l

�
=X� HLQHU� /|VXQJ� YRQ� ����� J� ������ PPRO�� ��+\GUR[\EHQ]RWKLD]RO�� ����� J� ������ PPRO�� S�
9LQ\OEHQ]RHVlXUH�����PJ�����PRO��������PPRO��'0$3�XQG�ZHQLJ�%+7�LQ�����PO�'LFKORUPHWKDQ�ZXU�
GHQ������J�������PPRO��'&&�KLQ]XJHI�JW��1DFK����K�5�KUHQ�ZXUGH�GLH�5HDNWLRQVPLVFKXQJ� ILOWULHUW��
PLW�ZHQLJ�'LFKORUPHWKDQ�QDFKJHZDVFKHQ�XQG�DXV�GHP�)LOWUDW�GDV�/|VXQJVPLWWHO�L��9DN��HQWIHUQW��'HU�
YHUEOHLEHQGH�5�FNVWDQG�ZXUGH�VlXOHQFKURPDWRJUDSKLVFK� �3(�((������DXIJHDUEHLWHW��'XUFK�/|VHQ�HL�
QHV�7HLOV�GHV�3URGXNWHV� LQ�VLHGHQGHP�((�XQG�hEHUVFKLFKWHQ�GLHVHU�/|VXQJ�PLW�3(�NRQQWHQ�YRQ�GHU�
9HUELQGXQJ�.ULVWDOOH�HUKDOWHQ�ZHUGHQ��GLH�VLFK�]XU�$QIHUWLJXQJ�HLQHU�5|QWJHQVWUXNWXUDQDO\VH�HLJQHWHQ��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
����0+]� ý +�105��'062�G � ���δ>SSP@� �������V���+��+�����������G���+��- E�F�� 5 � �����+]��+�����������G��
�+��- �
� � 	
� � �����+]��+�����������G���+��- ��� � 	�� � �����+]��+��¶�+��¶���������G���+��- ��� � 	
� � �����+]��+��¶��¶���
������GG��- EF�� 5 � �����+]��- ��� � 	
� � �����+]��+�����������GG���+��- -+. / � ������+]��- 0 1 2
3�/ � ������+]��&+ &+ 4 ���
������G���+��- 0 1 2
3�/ � ������+]��&+ &++ � � 5�6�7 ���������G���+��- -+. / � ������+]��&+ &++ 8m9 7 ���
06��)'���P�]����� �����������>0 [ @��
($�EHU��I�U�& ý � + ý�ý 12 4 6�����������&���������+��������1��������2���������6���������*HI���&���������+��������1��������6���������
.ULVWDOOGDWHQ��5|QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWlW�0DLQ]�KLQWHUOHJW���
6XPPHQIRUPHO�� & ý � + ý�ý 12 4 6�
0ROJHZLFKW� � �������JPRO ,-ý �
$EVRUSWLRQ� � �� ������PP ,-ý �.RUUHNWXU�DQKDQG�YRQ���)OlFKHQ�
7UDQVPLVVLRQ� � 7 B. 3 � �������7 BC2#D � ������
.ULVWDOOJU|�H� � ������[�������[������PP þ �IDUEORVH�GLFNH�1DGHO�
5DXPJUXSSH� � 3����F��PRQRNOLQ��
*LWWHUNRQVWDQWHQ� D� ������������c�
�EHUHFKQHW�DXV� � E� ������������c� � �� ������������
���5HIOH[HQ�PLW�� F� �������������c�
������Θ��������� 9� ����������c þ � � ]� ��� )������ �����
7HPSHUDWXU� � ���&�
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'LFKWH� � � G 1 n�3 � �������JFP , þ

�����������
�%HQ]RWKLD]RO\O��FXPDULQ ��M��

o

p q
q

�
,Q� 9HUIROJXQJ� HLQHU� /LWHUDWXUYRUVFKULIW ý ��� � ZXUGH� HLQH� 0LVFKXQJ� DXV� ����� J� ����� PPRO�� ��
$PLQRWKLRSKHQRO�������J������PPRO��0DORQRQLWULO�������PO�(VVLJVlXUH������PPRO��������J�����PPRO��
&HW\OWULPHWK\ODPPRQLXPEURPLG�XQG�����PO�9(�:DVVHU����6WXQGHQ�EHL�5DXPWHPSHUDWXU�JHU�KUW��=X�
GHU�YDQLOOHJHOEHQ�VFKDXPLJHQ�0LVFKXQJ�ZXUGHQ�VRGDQQ������J������PPRO��6DOLF\ODOGHK\G�VRZLH����J�
�����PPRO��1DWULXPK\GUR[LG�JHJHEHQ�XQG�ZHLWHUH���6WXQGHQ�JHU�KUW��'LH�QXQPHKU�EUDXQH�0LVFKXQJ�
ZXUGH� ODQJVDP�PLW����PO�NRQ]HQWULHUWHU�6DO]VlXUH�DQJHVlXHUW�XQG�HLQH�6WXQGH�DXI�����&�HUZlUPW��
1DFK�$EN�KOXQJ�ZXUGH�GHU�DXV�GHU�JU�Q�IOXRUHV]LHUHQGHQ�/|VXQJ�DXVJHIDOOHQH��JHOEH��GXUFK�DQKDI�
WHQGHQ�3KDVHQWUDQVIHUNDWDO\VDWRU�]XQlFKVW�VWDUN�DXIJHVFKlXPWH��1LHGHUVFKODJ�DEILOWULHUW�XQG�PLW�NDO�
WHP�9(�:DVVHU�JHZDVFKHQ��'LH�8PNULVWDOOLVDWLRQ�DXV�GHQ� LQ�GHU�2ULJLQDOYRUVFKULIW� DQJHJHEHQHQ�/|�
VXQJVPLWWHOQ� JHODQJ� QLFKW�� 'LH� $XIUHLQLJXQJ� GHV� 5RKSURGXNWHV� HUIROJWH� GXUFK� )ODVK�
6lXOHQFKURPDWRJUDSKLH��&KORURIRUP���
$XVEHXWH��������J��������/LW� ý ��� ��������JHOEHU�)HVWVWRII��
6FKPS��������&��/LW� ý ��� �����������&��/LW� ý � L �����������&���
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε BC2#D �� �������������������������������������������������/LW� ý � M �����QP�LQ�
(WKDQRO���
����0+]� ý +�105������0+]� ý +� ý +�&26<��&'&O þ ���δ�>SSP@� �������V���+��+�����������G���+��- �
� � 	�� � �����+]��+��¶�RG��+��¶���������G���+��- �
� � 	
� � �����+]��+��¶�RG��+��¶���������GG���+��- E�F�� 5 � �����+]��- ��� � 	
� � �����
+]��+�����������G³W³���+��- E�F�� 5 � �����+]��-hi0 h � �����+]��+�����������G³W³���+��- EF�� 5 � �����+]��-hi0 h � �����
+]��+��¶�RG��+��¶��������������P���+��+����+��¶�RG��+��¶���������ÄW³���+��-³W³� �����+]��+�����
���������9LQ\OEHQ]RWKLD]RO ��N��
��>E��R�$PLQRSKHQ\OPHUFDSWR��HWK\O@�EHQ]RWKLD]ROK\GURFKORULG �����

r

s

s rut�v
w�x

�
,Q� 9HUIROJXQJ� HLQHU� /LWHUDWXUYRUVFKULIW ý ��� � ZXUGH� HLQH� /|VXQJ� YRQ� ��� J� ������ PRO�� R�
$PLQRSKHQ\OPHUFDSWDQ�LQ�����PO�DEV��7ROXRO�DXI����&�JHN�KOW�XQG�XQWHU�5�KUHQ�XQG�6WLFNVWRIIDWPR�
VSKlUH����J�������PRO��β�&KORURSURSLRQ\OFKORULG�LQ�����PO�DEV��7ROXRO�VR�]XJHWURSIW��GDVV�GLH�7HPSH�
UDWXU�QLFKW��EHU�����&�DQVWLHJ��'HU�VLFK�GDEHL�DEVFKHLGHQGH�YROXPLQ|VH��IDUEORVH�1LHGHUVFKODJ�ZXUGH�
QDFK�ZHLWHUHQ��K�5�KUHQ�EHL�����&�DEILOWULHUW�XQG�PLW�7ROXRO�JHZDVFKHQ��
$XVEHXWH�����J�IDUEORVHU�)HVWVWRII��������/LW� ý ��� ������������
�
�
�
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�
��>E��R�$PLQRSKHQ\OPHUFDSWR��HWK\O@�EHQ]RWKLD]RO �����

�

�

� ��C�

�
��� J� ���� PPRO�� ��>β��R�$PLQRSKHQ\OPHUFDSWR��HWK\O@�EHQ]RWKLD]ROK\GURFKORULG� ZXUGHQ� PLW� HLQHU�
/|VXQJ�YRQ����J�.DOLXPK\GUR[LG�LQ�����PO�9(�:DVVHU�JHVFK�WWHOW��'LH�VLFK�DEVFKHLGHQGH�|OLJH�3KDVH�
ZXUGH�LQ�7ROXRO�DXIJHQRPPHQ�XQG�GLH�ZlVVULJH�3KDVH�QRFK�]ZHLPDO�PLW�7ROXRO�H[WUDKLHUW��1DFK�GHP�
(QWIHUQHQ�GHV�/|VXQJVPLWWHOV�L��9DN��DXV�GHQ�YHUHLQLJWHQ��PLW�0DJQHVLXPVXOIDW�JHWURFNQHWHQ��RUJDQL�
VFKHQ�3KDVHQ�YHUEOLHE�HLQ�]lKIO�VVLJHV�URWHV�gO��GDV�EHLP�6WHKHQ�WHLOZHLVH�NULVWDOOLVLHUWH��'HU�)HVWVWRII�
ZXUGH�DEILOWULHUW��PLW�NDOWHP�ZlVVULJHP�(WKDQRO�JHZDVFKHQ��L��9DN��JHWURFNQHW�XQG�RKQH�ZHLWHUH�$XI�
DUEHLWXQJ�YHUZHQGHW��
$XVEHXWH�������J��������/LW� ý �K� ��������JHOEHU�)HVWVWRII��
6FKPS�������&��/LW� ý �K� ���������&�DXV�DT��(WKDQRO���
��9LQ\OEHQ]RWKLD]RO ��N��

�

�

�
�����J�����PPRO����>β��R�$PLQRSKHQ\OPHUFDSWR��HWK\O@�EHQ]RWKLD]RO�ZXUGHQ�LQ����PO�(WKDQRO�JHO|VW�
XQG�DXI����&�JHN�KOW��ZREHL�HLQ�ZHL�HU�1LHGHUVFKODJ�DXV�GHU�URWHQ�/|VXQJ� ILHO��=X�GLHVHU�0LVFKXQJ�
ZXUGH�XQWHU�5�KUHQ�HLQH� DXI��� �&�JHN�KOWH� /|VXQJ� YRQ� ���J�.DOLXPK\GUR[LG� LQ�����PO�(WKDQRO� VR�
]XJHWURSIW�� GDVV� GLH� 7HPSHUDWXU� QLFKW� �EHU� ��� �&� DQVWLHJ�� 1DFK� HLQVW�QGLJHP�5�KUHQ� EHL� ����� �&�
ZXUGH�GLH�QXQPHKU�]ZHLSKDVLJH��NODU�JHOE�JHIlUEWH�0LVFKXQJ�LQ�����PO�9(�:DVVHU�JHJHEHQ�XQG�GDV�
VLFK� DEVFKHLGHQGH� gO� PLW� 7ROXRO� DXV� GHU� ZlVVULJHQ� 3KDVH� H[WUDKLHUW�� 'LH� YHUHLQLJWHQ� 7ROXROSKDVHQ�
ZXUGHQ�PLW�9(�:DVVHU�JHZDVFKHQ��PLW����PJ�%+7�YHUVHW]W���EHU�0DJQHVLXPVXOIDW�JHWURFNQHW�XQG�L��
9DN��HLQJHHQJW��'DV�3URGXNW�ZXUGH�DXV�GHU�9DNXXPGHVWLOODWLRQ�GHV�YHUEOLHEHQHQ�JHOE�EUDXQHQ�5�FN�
VWDQGHV�EHL�������&������PEDU��DOV�IDUEORVH��YLVNRVH�)O�VVLJNHLW�HUKDOWHQ��GLH�XQWHU�1RUPDOGUXFN�NULV�
WDOOLVLHUWH��=XU�VWDELOHQ�/DJHUXQJ�YRQ�6XEVWDQ]PHQJHQ�ZXUGH�HWZDV�%+7�]XJHVHW]W��
$XVEHXWH�������J��������/LW� ý �K� �����±�������IDUEORVH��ZDFKVDUWLJH�.ULVWDOOH��
6FKPS�������&��/LW� ý �K� �������������&�DXV�DT��(WKDQRO���
89��&+ 4 &O 4 ���λ BC2#D �>QP@��ORJ�ε B�2#D �� �������������/LW� ý �K� �����������NHLQ�([WLQNWLRQVNRHIIL]LHQW�XQG�NHLQ�
/|VXQJVPLWWHO�DQJHJHEHQ���
����0+]� ý +�105��'062�G � ���δ�>SSP@� �������G���+��- �
@ � � �����+]��+�����������G���+��- ��@ A � �����+]��+�
����������P���+��+����+����������GG���+��- -+. / � ������+]��- 0 1 2�3�/ � ������+]��&+ &+ 4 ��������G���+��- 0 1 2
3�/ � �
�����+]��&+ &++ � � ����� ���������G���+��- -+. / � ������+]��&+ &++ �m� � ���
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���� %HQ]RWKLD]ROLXPEURPLGH�XQG�±FKORULGH�
������ 1�%HQ]\OEHQ]RWKLD]ROLXPEURPLG����D��

�

�
�u�

�
(LQH�/|VXQJ�YRQ�������J�����PPRO����lT���IULVFK�GHVWLOOLHUWHP�%HQ]RWKLD]RO�XQG�������J������PPRO����
lT���%HQ]\OEURPLG�LQ����PO�$FHWRQLWULO��HQWVSUHFKHQG�HLQHU���0�/|VXQJ�GHU�8QWHUVFKXVVNRPSRQHQWH��
ZXUGH����6WXQGHQ�XQWHU�)HXFKWLJNHLWVDXVVFKOXVV�]XP�6LHGHQ�HUKLW]W��%HL�GHU�ODQJVDPHQ�=XJDEH�YRQ�
����PO�'LHWK\OHWKHU�]X�GHU�QRFK�ZDUPHQ�5HDNWLRQVO|VXQJ� ILHO�HLQ� IDUEORVHU�1LHGHUVFKODJ��GHU�DEILOW�
ULHUW��PLW�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW�ZXUGH��'LH�DXV�
(WKDQRO�HUKDOWHQHQ�.ULVWDOOH�HLJQHWHQ�VLFK�]XU�$QIHUWLJXQJ�HLQHU�5|QWJHQVWUXNWXUDQDQO\VH��
$XVEHXWH��������J�������IDUEORVHU�)HVWVWRII��
6FKPS��������&��/LW� ý � M �����������/LW� ý � M ���������&��(W2+���/LW� ý �
A �����������&��(W2+����
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������������������
����0+]� ý +�105��'062�G � ���δ>SSP@� ��������V���+��+����������������P���+��+����������������P���+��
+����������������P���+��+����+�����������GG���+��- ��� � �
� � �����+]��- ���
� � � �����+]��+��¶��¶��������������P��
�+��+��¶��¶��+��¶���������V���+��&+ � �1 [ ���
.ULVWDOOGDWHQ��5|QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWlW�0DLQ]�KLQWHUOHJW��
6XPPHQIRUPHO�� & ý � + ý 4 16%U�
0ROJHZLFKW� � �������JPRO ,-ý �
$EVRUSWLRQ� � �� ������PP ,-ý �.RUUHNWXU���)OlFKHQ�
7UDQVPLVVLRQ�� � 7 B. 3  ������7 BC2#D  �����
.ULVWDOOJU|�H� � ������[�������[�������PP þ �IDUEORVH�3ODWWH�
5DXPJUXSSH� � 3����F��PRQRNOLQ��
*LWWHUNRQVWDQWHQ� D� ������������c�
�EHUHFKQHW�DXV� � E� ������������c� �� �������������
���5HIOH[HQ�PLW�� F� ������������c�
�����Θ�������� � 9� ����������c þ � ]� ��� )������ �����
7HPSHUDWXU� � ���&�
'LFKWH� � � G 1 n�3 � �������JFP , þ �
������ 1��S�1LWUREHQ]\O��EHQ]RWKLD]ROLXPEURPLG����D��

�

�
�u�

�����

�
(LQH�0LVFKXQJ�YRQ������J�����PPRO����lT���IULVFK�GHVWLOOLHUWHP�%HQ]RWKLD]RO�XQG�������J�������PPRO��
����lT���1LWUREHQ]\OEURPLG�LQ����PO�$FHWRQLWULO�ZXUGH�XQWHU�5�KUHQ�XQG�)HXFKWLJNHLWVDXVVFKOXVV�]XP�
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6LHGHQ�HUKLW]W��ZREHL�QDFK����PLQ�HLQH� OHLFKWH�(LQWU�EXQJ�GHU� /|VXQJ�GXUFK�EHJLQQHQGHV�$XVIDOOHQ�
GHV�3URGXNWHV�]X�EHREDFKWHQ�ZDU��1DFK����K�XQWHU�5�FNIOXVV�ZXUGH�GHU�JHELOGHWH�1LHGHUVFKODJ�YRQ�
GHU�QRFK�KHL�HQ�5HDNWLRQVO|VXQJ�DEILOWULHUW�� =XU�ZHLWHUHQ�$XIDUEHLWXQJ�ZXUGH�GDV�5HDNWLRQVSURGXNW�
XPNULVWDOOLVLHUW��(W2+�0H2+��������'LH�GDEHL�JHZRQQHQHQ�.ULVWDOOH�HLJQHWHQ�VLFK�]XU�$QIHUWLJXQJ�HLQHU�
5|QWJHQVWUXNWXUDQDO\VH��
$XVEHXWH��������J��������IDUEORVH�.ULVWDOOH��
6FKPS��������&��/LW� ý � L �����������&���
����0+]� ý +�105��'062�G � ���δ>SSP@� ��������V���+��+����������������P���+��+����������������P���+��
+�����������G���+��- ��� � ��� � �����+]��+��¶��¶��������������P���+��+����+�����������G���+��- �
� � ��� � �����+]��
+��¶��¶���������V���+��&+ � �1 [ ���
.ULVWDOOGDWHQ��5|QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWlW�0DLQ]�KLQWHUOHJW���
6XPPHQIRUPHO�� & ý � + ý�ý 2 4 1 4 6%U�
0ROJHZLFKW� � �������JPRO ,-ý �
$EVRUSWLRQ� � �� ������PP ,-ý �.RUUHNWXU�PLW�3VL�VFDQV�
7UDQVPLVVLRQ�� � 7 B. 3  ������7 BC2#D  �����
.ULVWDOOJU|�H� � ������[�������[�������PP þ �IDUEORVHU�%ORFN�
5DXPJUXSSH� � &���F��PRQRNOLQ��
*LWWHUNRQVWDQWHQ� D� �������������c�
�EHUHFKQHW�DXV� � E� ������������c� �� �������������
���5HIOH[HQ�PLW�� F� �������������c� �
������Θ��������� 9� ����������c þ � ]� ��� )������ ������
7HPSHUDWXU� � ���&�
'LFKWH� � � G 1 n�3 � �������JFP , þ �
������ 1��S�9LQ\OEHQ]\O��EHQ]RWKLD]ROLXPFKORULG����D��

�

 
¡?¢

�
(LQH�/|VXQJ�YRQ�������J������PPRO��IULVFK�GHVWLOOLHUWHP�S�9LQ\OEHQ]\OFKORULG�XQG�������J������PPRO��
IULVFK�GHVWLOOLHUWHP�%HQ]RWKLD]RO�PLW�ZHQLJ�+\GURFKLQRQ� LQ�����PO�DEV��'LFKORUPHWKDQ�ZXUGHQ�XQWHU�
5�KUHQ� XQG� )HXFKWLJNHLWVDXVVFKOXVV� I�U� �� 7DJH� ]XP� 6LHGHQ� HUKLW]W�� 'HU� HQWVWDQGHQH� 1LHGHUVFKODJ�
ZXUGH�DEILOWULHUW�XQG�PLW�NDOWHP�'LFKORUPHWKDQ�XQG�NDOWHP�$FHWRQ�JHZDVFKHQ��$XV�GHP�)LOWUDW�ZXUGH�
GDV�/|VXQJVPLWWHO� L��9DN��HQWIHUQW�XQG�GHU�JHOEH�YLVNRVH�5�FNVWDQG�HUQHXW�PLW����PO�'LFKORUPHWKDQ�
YHUVHW]W�� $XV� GLHVHU� /|VXQJ� ILHO� EHLP� 6WHKHQ� ZHLWHUHV� 3URGXNW�� 'DV� HUKDOWHQHQ� 5RKSURGXNW� ZXUGH�
]ZHLPDO�DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH��������J�������KHOOJHOEHU�)HVWVWRII��
6FKPS��������&��
����0+]� ý +�105��'062�G � ���δ>SSP@� ������� �V�� �+��+���������� �P���+��+���������� �P���+��+�����
�����������P���+��+����+����������������P���+��+��¶��¶��+��¶�+��¶���������GG���+��- -+. / � ������+]��- 0 1 2
3�/ �
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 ������+]��&+ &+ 4 ���������V���+��&+ � �1 [ ��������G���+��- 0 1 2�3�/ � ������+]��&+ &++ � � ����� ���������G���+��- -+. / �
 ������+]��&+ &++ � � � ���
������ 1��S�9LQ\OEHQ]\O��EHQ]RWKLD]ROLXPEURPLG����D��

£

¤
¥¦

�
(LQH�/|VXQJ�YRQ������J������PPRO������lT���S�9LQ\OEHQ]\OEURPLG��QDFK�������KHUJHVWHOOWH�0LVFKXQJ��
XQG������J������PPRO����lT���IULVFK�GHVWLOOLHUWHP�%HQ]RWKLD]RO�VRZLH�HWZDV�+\GURFKLQRQ�LQ����PO�$FH�
WRQLWULO�ZXUGH�XQWHU�)HXFKWLJNHLWVDXVVFKOXVV����K�]XP�6LHGHQ�HUKLW]W��=XU�9HUYROOVWlQGLJXQJ�GHU�1LH�
GHUVFKODJVELOGXQJ�ZXUGH�QRFK�LQ�GHU�:lUPH�ODQJVDP�$FHWRQ�]XJHJHEHQ�XQG�GLH�0LVFKXQJ�QDFK�$E�
N�KOXQJ�DXI�5DXPWHPSHUDWXU�LP�(LVIDFK�DXIEHZDKUW��'HU�1LHGHUVFKODJ�ZXUGH�NDOW�DEILOWULHUW��PLW�ZH�
QLJ�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS��������&�
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������������������������������
����0+]� ý +�105��'062�G � ���δ>SSP@� ��������V���+��+����������������P���+��+����������������P���+��
+����������������P���+��+����+����������������P���+��+��¶�+��¶��+��¶�+��¶���������GG���+��- -+. / � ������
+]��- 0 1 2�3�/ � ������+]��&+ &+ 4 ���������V���+��&+ � �1 [ ���������G��- 0 1 2
3�/ � ������+]��&+ &++ � � ����� ���������G��
- -+. / � ������+]��&+ &++ � � � ���
������ 1�%HQ]\O���PHWKR[\EHQ]RWKLD]ROLXPEURPLG����F��

§

¨
©�ª

« �
(LQH�/|VXQJ�YRQ������J�����PPRO����lT�����0HWKR[\EHQ]RWKLD]RO�XQG������J�����PPRO������lT���%HQ�
]\OEURPLG�LQ����PO�$FHWRQLWULO�ZXUGH����6WXQGHQ�XQWHU�)HXFKWLJNHLWVDXVVFKOXVV�]XP�6LHGHQ�HUKLW]W��%HL�
GHU�ODQJVDPHQ�=XJDEH�YRQ�����PO�$FHWRQ�]X�GHU�QRFK�ZDUPHQ�5HDNWLRQVO|VXQJ�ILHO�ZHQLJ�IDUEORVHU�
1LHGHUVFKODJ�� 'LH� /|VXQJ� ZXUGH� ]XU� 9HUYROOVWlQGLJXQJ� GHU� 1LHGHUVFKODJVELOGXQJ� LP� (LVIDFK� DXIEH�
ZDKUW��GHU�1LHGHUVFKODJ�DEILOWULHUW��PLW�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��
JHWURFNQHW��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������������������
����0+]� ý +�105��'062�G � ���δ>SSP@� ��������V���+��+�����������G���+��- ��� � �
� � �����+]��+�����������G��
�+��- ����� � � �����+]��+����������������P���+��+����+��¶��¶��+��¶��¶��+��¶���������V���+��&+ � �1 [ ���������V��
�+��&+ ¬ ���
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(LQH�/|VXQJ�YRQ������J� ����PPRO������lT���S�9LQ\OEHQ]\OEURPLG� �QDFK�������KHUJHVWHOOWH�0LVFKXQJ��
XQG� �����J� �����PPRO�� �� lT�����0HWKR[\EHQ]RWKLD]RO� VRZLH�HWZDV�+\GURFKLQRQ� LQ� ���PO�$FHWRQLWULO�
ZXUGH� XQWHU� )HXFKWLJNHLWVDXVVFKOXVV� ��� K� ]XP� 6LHGHQ� HUKLW]W�� =XU� 9HUYROOVWlQGLJXQJ� GHU� 1LHGHU�
VFKODJVELOGXQJ�ZXUGH�QRFK�LQ�GHU�:lUPH�ODQJVDP�$FHWRQ�]XJHJHEHQ�XQG�GLH�0LVFKXQJ�QDFK�$EN�K�
OXQJ�DXI�5DXPWHPSHUDWXU� LP�(LVIDFK�DXIEHZDKUW��'HU�1LHGHUVFKODJ�ZXUGH� NDOW� DEILOWULHUW��PLW�ZHQLJ�
'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������������������
����0+]� ý +�105��'062�G � ���δ>SSP@� ��������V���+��+�����������G���+��- ��� � �
� � �����+]��+�����������G��
�+��- ���� � � �����+]��+����������������P���+��+��¶��¶��+��¶��¶���������GG���+��- ���� � � �����+]��- ��� � ��� � �����
+]��+�����������GG���+��- -+. / � ������+]��- 0 1 2
3�/ � ������+]��&+ &+ 4 ���������V���+��&+ � �1 [ ���������G���+��
- 0 1 2
3�/ � ������+]��&+ &++ � � ����� ���������G���+��- -+. / � ������+]��&+ &++ �m� � ���������V���+��&+ ¬ ���
������ 1�%HQ]\O���LVRSURSR[\EHQ]RWKLD]ROLXPEURPLG����G��

²

³
´Cµ

¶ �
(LQH�/|VXQJ�YRQ������J������PPRO����lT�����,VRSURSR[\EHQ]RWKLD]RO�XQG������J������PPRO������lT���
%HQ]\OEURPLG�LQ����PO�$FHWRQLWULO�ZXUGH����6WXQGHQ�XQWHU�)HXFKWLJNHLWVDXVVFKOXVV�]XP�6LHGHQ�HUKLW]W��
%HL�GHU� ODQJVDPHQ�=XJDEH�YRQ�$FHWRQ�]X�GHU�QRFK�ZDUPHQ�5HDNWLRQVO|VXQJ� ILHO�NHLQ�1LHGHUVFKODJ��
'LH�/|VXQJ�ZXUGH�]XU�1LHGHUVFKODJVELOGXQJ�QDFK�$EN�KOXQJ�DXI�5DXPWHPSHUDWXU� LP�(LVIDFK�DXIEH�
ZDKUW��GHU�JHELOGHWH�1LHGHUVFKODJ�DEILOWULHUW��PLW�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�
XQG�L��9DN��JHWURFNQHW��
$XVEHXWH�������J���������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������������������������������
����0+]� ý +�105��'062�G � ���δ>SSP@� ��������V���+��+�����������G���+��- ��� � �
� � �����+]��+�����������G��
�+�� - ���� � � �����+]��+����� ���������� �P���+��+����+��¶��¶��+��¶��¶��+��¶��� ����� �V�� �+��&+ � �1 [ ��� �����
�VHS���+��- Z�. - � �����+]��&+�&+ þ � 4 ���������G���+��- Z�. - � �����+]��&+�&+ ¬ � 4 ���
�
�
�
�
�
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» �
(LQH�/|VXQJ�YRQ������J������PPRO������lT���S�9LQ\OEHQ]\OEURPLG��QDFK�������KHUJHVWHOOWH�0LVFKXQJ��
XQG������J������PPRO����lT�����,VRSURSR[\EHQ]RWKLD]RO�VRZLH�HWZDV�+\GURFKLQRQ�LQ����PO�$FHWRQLWULO�
ZXUGH�XQWHU�)HXFKWLJNHLWVDXVVFKOXVV����K�]XP�6LHGHQ�HUKLW]W��=XU�1LHGHUVFKODJVELOGXQJ�ZXUGHQ�QRFK�
LQ�GHU�:lUPH�YRUVLFKWLJ�$FHWRQ�XQG�ZHQLJ�'LHWK\OHWKHU�]XJHJHEHQ�XQG�GLH�0LVFKXQJ�QDFK�$EN�KOXQJ�
DXI�5DXPWHPSHUDWXU�LP�(LVIDFK�DXIEHZDKUW��'HU�1LHGHUVFKODJ�ZXUGH�NDOW�DEILOWULHUW��PLW�ZHQLJ�'LHWK\�
OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS������������&��
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������������������������������
����0+]� ý +�105��'062�G � ���δ>SSP@� ��������V���+��+�����������G���+��- ��� � �
� � �����+]��+�����������G��
�+��- ���� � � �����+]��+����������������P���+��+��¶��¶��+��¶��¶���������GG���+��- ���� � � �����+]��- ��� � ��� � �����
+]��+�����������GG���+��- -+. / � ������+]��- 0 1 2
3�/ � ������+]��&+ &+ 4 ���������V���+��&+ � �1 [ ���������G���+��
- 0 1 2
3�/ � ������+]��&+ &++ � � ����� ���������G���+��- -+. / � ������+]��&+ &++ � � � ���������VHS���+��- Z�. - � �����+]��
&+�&+ þ � 4 ���������G���+��- Z�. - � �����+]��&+�&+ ¬ � 4 ���
������ 1�%HQ]\O���KH[\OR[\EHQ]RWKLD]ROLXPEURPLG����H��

¼

½
¾C¿

À �
(LQH� /|VXQJ� YRQ� ����� J� ����� PPRO�� ���� lT��� %HQ]\OEURPLG� XQG� ����� J� ����� PPRO�� �� lT��� ��
+H[\OR[\EHQ]RWKLD]RO� LQ����PO�$FHWRQLWULO�ZXUGH�XQWHU� )HXFKWLJNHLWVDXVVFKOXVV����K� ]XP�6LHGHQ�HU�
KLW]W�� =XU�1LHGHUVFKODJVELOGXQJ�ZXUGHQ�QRFK� LQ�GHU�:lUPH� ODQJVDP�$FHWRQ� ]XJHJHEHQ�XQG�GLH�0L�
VFKXQJ� QDFK� $EN�KOXQJ� DXI� 5DXPWHPSHUDWXU� LP� (LVIDFK� DXIEHZDKUW�� 'HU� 1LHGHUVFKODJ� ZXUGH� NDOW�
DEILOWULHUW��PLW�ZHQLJ�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS������������&��
89��&+ 4 &O 4 ���λ BC2#D >QP@��ORJ�ε B�2#D �� �������������������������������������
����0+]� ý +�105��'062�G � ���δ>SSP@� ��������V���+��+�����������G���+��- ��� � �
� � �����+]��+�����������G��
�+��- ���� � � �����+]��+����������������P���+��+����+��¶��¶��+��¶��¶��+��¶���������V���+��&+ � �1 [ ���������W��
�+��- ZK. - � �����+]��&+ � �2��������������P���+��&+ � �&+ 4 2��������������P���+��&+ þ ��&+ � � þ ���������W���+��- Z�. - � �����+]��&+ ¬ ���
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Â
Ã�Ä

Å �
(LQH�/|VXQJ�YRQ������J������PPRO������lT���S�9LQ\OEHQ]\OEURPLG��QDFK�������KHUJHVWHOOWH�0LVFKXQJ��
XQG������J� �����PPRO����lT�����+H[\OR[\EHQ]RWKLD]RO� VRZLH�HWZDV�+\GURFKLQRQ� LQ����PO�$FHWRQLWULO�
ZXUGH�XQWHU�)HXFKWLJNHLWVDXVVFKOXVV����K�]XP�6LHGHQ�HUKLW]W��=XU�1LHGHUVFKODJVELOGXQJ�ZXUGHQ�QRFK�
LQ� GHU�:lUPH� ODQJVDP� $FHWRQ� ]XJHJHEHQ� XQG� GLH� 0LVFKXQJ� QDFK� $EN�KOXQJ� DXI� 5DXPWHPSHUDWXU�
PHKUHUH�7DJH�LP�(LVIDFK�DXIEHZDKUW��'HU�1LHGHUVFKODJ�ZXUGH�NDOW�DEILOWULHUW��PLW�ZHQLJ�'LHWK\OHWKHU�
JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH�������J���������EODVVJHOEH�SOlWWFKHQI|UPLJH�.ULVWDOOH��
6FKPS������������&��
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- ��� � �
� � �����+]��+�����������G��
�+��- ����� � � �����+]��+�����������P���+��+��¶��¶��+��¶��¶���������GG���+��- ���� � � �����+]��- ��� � ��� � �����+]��+�
����������GG���+��- È+É Ê � ������+]��- Ë Ì Í
Î�Ê � ������+]��&+ &+ Ï ���������V���+��&+ � �1 Ð ���������G���+��- Ë Ì Í
Î�Ê � �
�����+]��&+ &++ � � ����� ��� ����� �G���+�� - È+É Ê � ������+]��&+ &++ � � � �������� �W���+�� - Ñ�É È � �����+]��&+ � �2���
�����������P���+��&+ � �&+ Ï 2��������������P���+��&+ Ò ��&+ � � Ò ���������W���+��- Ñ�É È � �����+]��&+ ¬ ���
�������1�%HQ]\O���SKHQR[\EHQ]RWKLD]ROLXPEURPLG����L��

Ó

Ô

Õ
Ö�×

�
(LQH� /|VXQJ� YRQ� ����� J� ����� PPRO�� ���� lT��� %HQ]\OEURPLG� XQG� ����� J� ����� PPRO�� �� lT��� ��
3KHQR[\EHQ]RWKLD]RO� LQ� ���PO� $FHWRQLWULO� ZXUGH� XQWHU� )HXFKWLJNHLWVDXVVFKOXVV� ��� K� ]XP� 6LHGHQ� HU�
KLW]W�� =XU� 1LHGHUVFKODJVELOGXQJ�ZXUGH� QRFK� LQ� GHU�:lUPH� ODQJVDP� $FHWRQ� ]XJHJHEHQ� XQG� GLH�0L�
VFKXQJ� QDFK� $EN�KOXQJ� DXI� 5DXPWHPSHUDWXU� LP� (LVIDFK� DXIEHZDKUW�� 'HU� 1LHGHUVFKODJ� ZXUGH� NDOW�
DEILOWULHUW��PLW�ZHQLJ�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- ��� � �
� � �����+]��+�����������G��
�+��- ���� � � �����+]��+����������������P���+��+����+��¶��¶��+��¶��¶��+��¶��+��¶¶��¶¶���������W���+��- �
� � ��� � �
����+]��+��¶¶���������G���+��- ��� � �
� � �����+]��+��¶¶��¶¶���������V���+��&+ � �1 Ð ���
�������1��S�9LQ\OEHQ]\O����SKHQR[\EHQ]RWKLD]ROLXPFKORULG����L��
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Û

Ü
ÝßÞ

�
(LQH� /|VXQJ� YRQ� ����� J� ������PPRO�� �� lT��� ��3KHQR[\EHQ]RWKLD]RO�� ������ J� �����PPRO�� �� lT���S�
9LQ\OEHQ]\OFKORULG� XQG� HWZDV� %+7� LQ� ���PO� $FHWRQLWULO� �HQWVSUHFKHQG� HLQHU� �� 0� /|VXQJ� GHU� 8QWHU�
VFKXVVNRPSRQHQWH��ZXUGH���G�]XP�6LHGHQ�HUKLW]W��%HL�GHU�ODQJVDPHQ�=XJDEH�YRQ�$FHWRQ�XQG�'LHWK\�
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OHWKHU�]X�GHU�QRFK�ZDUPHQ�5HDNWLRQVO|VXQJ�ILHO�HLQ�JHOEHU�1LHGHUVFKODJ��GHU�DEILOWULHUW�XQG�PLW�'LHWK\�
OHWKHU�JHZDVFKHQ�ZXUGH��9HUVXFKH�]XU�ZHLWHUHQ�5HLQLJXQJ�GHV�HUKDOWHQHQ�OHLFKW�YHUXQUHLQLJWHQ�3UR�
GXNWHV�GXUFK�8PNULVWDOOLVDWLRQ�VFKOXJHQ�IHKO��
$XVEHXWH�������J��������JHOEHU�)HVWVWRII��
6FKPS������������&��
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- ��� � �
� � �����+]��+�����������G��
�+��- ����� � � �����+]��+�����������GG���+��- ��� � �
� � �����+]��- ����� � � �����+]��+����������������P���+��+��¶¶��¶¶��
+��¶��¶��+��¶��¶���������W���+��- ��� � ��� � �����+]��+��¶¶���������G���+��- �
� � ��� � �����+]��+��¶¶��¶¶���������GG��
�+�� - Ë Ì Í
Î�Ê �  � �����+]�� - È+É Ê �  � �����+]�� &+ &+ Ï ��� ����� �V�� �+��&+ � �1 Ð ��� ����� �G�� �+�� - Ë Ì Í
Î�Ê �  � �����+]��
&+ &++ � � ����� ���������G���+��- È+É Ê � ������+]��&+ &++ � � � ���
�������1��S�9LQ\OEHQ]\O����SKHQR[\EHQ]RWKLD]ROLXPEURPLG����L��

à

á

â
ãCä

�
(LQH�/|VXQJ�YRQ������J�������PPRO������lT���S�9LQ\OEHQ]\OEURPLG��QDFK�������KHUJHVWHOOWH�0LVFKXQJ��
XQG� �����J� �����PPRO�� �� lT�����3KHQR[\EHQ]RWKLD]RO� VRZLH�HWZDV�+\GURFKLQRQ� LQ� ���PO�$FHWRQLWULO�
ZXUGH� XQWHU� )HXFKWLJNHLWVDXVVFKOXVV� ��� K� ]XP� 6LHGHQ� HUKLW]W�� =XU� 9HUYROOVWlQGLJXQJ� GHU� 1LHGHU�
VFKODJVELOGXQJ�ZXUGH�QRFK�LQ�GHU�:lUPH�ODQJVDP�$FHWRQ�]XJHJHEHQ�XQG�GLH�0LVFKXQJ�QDFK�$EN�K�
OXQJ�DXI�5DXPWHPSHUDWXU�PHKUHUH�7DJH� LP�(LVIDFK�DXIEHZDKUW��'HU�1LHGHUVFKODJ�ZXUGH�NDOW�DEILOW�
ULHUW��PLW�ZHQLJ�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH�������J����������
6FKPS��������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- ��� � �
� � �����+]��+�����������G��
�+��- ����� � � �����+]��+�����������GG���+��- ��� � �
� � �����+]��- ����� � � �����+]��+����������������P���+��+��¶¶��¶¶��
+��¶��¶��+��¶��¶���������W���+��- ��� � ��� � �����+]��+��¶¶���������G���+��- �
� � ��� � �����+]��+��¶¶��¶¶���������GG��
�+�� - Ë Ì Í
Î�Ê �  � �����+]�� - È+É Ê �  � �����+]�� &+ &+ Ï ��� ����� �V�� �+��&+ � �1 Ð ��� ����� �G�� �+�� - Ë Ì Í
Î�Ê �  � �����+]��
&+ &++ � � ����� ���������G���+��- È+É Ê � ������+]��&+ &++ � � � ���
�������1�%HQ]\O���KH[R\OR[\EHQ]RWKLD]ROLXPEURPLG����I��

å

æ

ç

ç è�é

�
(LQH� /|VXQJ� YRQ� ����� J� ����� PPRO�� ���� lT��� %HQ]\OEURPLG� XQG� ����� J� ����� PPRO�� �� lT��� ��
+H[R\OR[\EHQ]RWKLD]RO� LQ� ���PO�$FHWRQLWULO�ZXUGH�XQWHU� )HXFKWLJNHLWVDXVVFKOXVV� ��G� ]XP�6LHGHQ�HU�
KLW]W�� =XU� 1LHGHUVFKODJVELOGXQJ�ZXUGH� QRFK� LQ� GHU�:lUPH� ODQJVDP� $FHWRQ� ]XJHJHEHQ� XQG� GLH�0L�
VFKXQJ� QDFK� $EN�KOXQJ� DXI� 5DXPWHPSHUDWXU� LP� (LVIDFK� DXIEHZDKUW�� 'HU� 1LHGHUVFKODJ� ZXUGH� NDOW�
DEILOWULHUW��PLW�ZHQLJ�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS������������&��



( y�z�{�|!}#~${��!��{(�)�){(| 7 {*}+� �����

�

����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+����������������P���+��+����+����������GG���+��
- ����� � � �����+]��- �
� � ��� � �����+]��+����������������P���+��+��¶��¶��+��¶��¶��+��¶���������V���+��&+ � �1 Ð ���
������W���+��- Ñ�É È � �����+]��&+ � �&22��������������P���+��&+ � �&+ Ï �&22��������������P���+��&+ Ò �&+ � � Ï ���
�����������P���+��&+ ¬ ���
�������1��S�9LQ\OEHQ]\O����KH[R\OR[\EHQ]RWKLD]ROLXPEURPLG����I��

ê

ë

ì

ì í�î

�
(LQH�/|VXQJ�YRQ������J������PPRO������lT���S�9LQ\OEHQ]\OEURPLG��QDFK�������KHUJHVWHOOWH�0LVFKXQJ��
XQG������J������PPRO����lT�����+H[R\OR[\EHQ]RWKLD]RO�VRZLH�HWZDV�+\GURFKLQRQ�LQ����PO�$FHWRQLWULO�
ZXUGH�XQWHU�)HXFKWLJNHLWVDXVVFKOXVV���G�]XP�6LHGHQ�HUKLW]W��=XU�9HUYROOVWlQGLJXQJ�GHU�1LHGHUVFKODJV�
ELOGXQJ�ZXUGH�QRFK�LQ�GHU�:lUPH�ODQJVDP�$FHWRQ�]XJHJHEHQ�XQG�GLH�0LVFKXQJ�QDFK�$EN�KOXQJ�DXI�
5DXPWHPSHUDWXU�PHKUHUH� 7DJH� LP� (LVIDFK� DXIEHZDKUW�� 'HU� 1LHGHUVFKODJ�ZXUGH� NDOW� DEILOWULHUW��PLW�
ZHQLJ�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS������������&��
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- ���� � � �����+]��+����������
������P���+��+������������GG���+��- ����� � � �����+]��- �
� � ��� � �����+]��+�����������P���+��+��¶��¶��+��¶��¶���
������GG���+��- È+É Ê � ������+]��- Ë Ì Í
Î�Ê � ������+]��&+ &+ Ï ���������V���+��&+ � �1 Ð ���������G���+��- Ë Ì Í�Î�Ê � ������
+]��&+ &++ � � ����� ���������G���+�- È+É Ê � ������+]��&+ &++ � � � ���������W���+��- Ñ�É È � �����+]��&+ � �&22��������
������P���+��&+ � �&+ Ï �&22��������������P���+��&+ Ò �&+ � � Ï ��������������P���+��&+ ¬ ���
�������1�%HQ]\O���EHQ]R\OR[\EHQ]RWKLD]ROLXPEURPLG����J��

ï

ð

ñ

ñ ò�ó

�
(LQH� /|VXQJ� YRQ� ����� J� ����� PPRO�� ���� lT��� %HQ]\OEURPLG� XQG� ����� J� ����� PPRO�� �� lT��� ��
%HQ]R\OR[\EHQ]RWKLD]RO� LQ����PO�$FHWRQLWULO�ZXUGH�XQWHU�)HXFKWLJNHLWVDXVVFKOXVV���G�]XP�6LHGHQ�HU�
KLW]W�� =XU� 1LHGHUVFKODJVELOGXQJ�ZXUGH� QRFK� LQ� GHU�:lUPH� ODQJVDP� $FHWRQ� XQG�ZHQLJ� 'LHWK\OHWKHU�
]XJHJHEHQ�XQG�GLH�0LVFKXQJ�QDFK�$EN�KOXQJ�DXI�5DXPWHPSHUDWXU� LP�(LVIDFK�DXIEHZDKUW��'HU�1LH�
GHUVFKODJ�ZXUGH�NDOW�DEILOWULHUW��PLW�ZHQLJ�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��
9DN��JHWURFNQHW��
$XVEHXWH�������J��������IDUEORVH�SOlWWFKHQI|UPLJH�.ULVWDOOH��
6FKPS������������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- ����� � � �����+]��+�����������G��
�+��- ��� � �
� � �����+]��+����������������P���+��+��¶¶��¶¶���������GG���+��- ���� � � �����+]��- ��� � �
� � �����+]��+�
����������W��- �
� � ��� � �����+]��+��¶¶���������ÄW³���+��-ôiË ô � �����+]��+��¶¶��¶¶��������������P���+��+��¶��¶��+�
�¶��¶��+��¶���������V���+��&+ � �1 Ð ���
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�������1��S�9LQ\OEHQ]\O����EHQ]R\OR[\EHQ]RWKLD]ROLXPFKORULG����J��

õ

ö

÷

÷ ø?ù

�
(LQH�GXUFK�(UZlUPHQ�KHUJHVWHOOWH�/|VXQJ�YRQ�����PJ������PPRO����%HQ]R\OR[\EHQ]RWKLD]RO������PJ�
�����PPRO��S�9LQ\OEHQ]\OFKORULG�XQG�ZHQLJ�+\GURFKLQRQ�LQ����PO�DEV��'LFKORUPHWKDQ�ZXUGH���G�XQWHU�
)HXFKWLJNHLWVDXVVFKOXVV�XQG�5�KUHQ�]XP�6LHGHQ�HUKLW]W��'HU�8PVDW]�ZDU�DXFK�QDFK�GLHVHU�5HDNWLRQV�
GDXHU�JHPl��'&�$QDO\VH�lX�HUVW�XQYROOVWlQGLJ��GD�MHGRFK�NHLQ�5HDNWLRQVIRUWVFKULWW�PHKU�EHREDFKWHW�
ZHUGHQ�NRQQWH��ZXUGH�GLH�5HDNWLRQ�DEJHEURFKHQ��'DV�/|VXQJVPLWWHO�ZXUGH� L��9DN��HQWIHUQW�XQG�GHU�
YHUEOHLEHQGH�5�FNVWDQG�DXV�&KORURIRUP�(VVLJVlXUHHWK\OHVWHU�XPJHIlOOW��
$XVEHXWH������PJ�������OHLFKW�JHOEOLFKHU�)HVWVWRII��
6FKPS��������������&��
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- ���� � � �����+]��+�����������G��
�+��- ��� � �
� � �����+]��+����������������P���+��+��¶¶��¶¶���������GG���+��- ���� � � �����+]��- ��� � �
� � �����+]��+�
����������W��- �
� � ��� � �����+]��+��¶¶���������ÄW³���+��-ôiË ô � �����+]��+��¶¶��¶¶��������������P���+��+��¶��¶��+�
�¶��¶���������GG���+��- È+É Ê � ������+]��- Ë Ì Í
Î�Ê � ������+]��&+ &+ Ï ���������V���+��&+ � �1 Ð ����������V���+��&+ � �
1 Ð ���������G���+��- Ë Ì Í
Î�Ê � ������+]��&+ &++ � � ����� ���������G���+�- È+É Ê � ������+]��&+ &++ � � � ���
�������1��S�9LQ\OEHQ]\O����EHQ]R\OR[\EHQ]RWKLD]ROLXPEURPLG����J��

ú

û

ü

ü ýCþ

�
(LQH�/|VXQJ�YRQ������J� �����PPRO�� ����lT���S�9LQ\OEHQ]\OEURPLG� �QDFK�������KHUJHVWHOOWH�0LVFKXQJ�
DXV������9%%U�XQG������9%&O��XQG������J������PPRO����lT�����%HQ]R\OR[\EHQ]RWKLD]RO�VRZLH�HWZDV�
+\GURFKLQRQ� LQ� ��� PO� $FHWRQLWULO� ZXUGH� XQWHU� )HXFKWLJNHLWVDXVVFKOXVV� �� G� ]XP� 6LHGHQ� HUKLW]W�� =XU�
9HUYROOVWlQGLJXQJ� GHU� 1LHGHUVFKODJVELOGXQJ� ZXUGH� QRFK� LQ� GHU� :lUPH� ODQJVDP� $FHWRQ� ]XJHJHEHQ�
XQG�GLH�0LVFKXQJ�QDFK�$EN�KOXQJ�DXI�5DXPWHPSHUDWXU�LP�.�KOVFKUDQN�XQG�PHKUHUH�7DJH�LP�(LVIDFK�
DXIEHZDKUW��'HU�1LHGHUVFKODJ�ZXUGH�NDOW� DEILOWULHUW��PLW�ZHQLJ�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�
XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH������PJ��������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- ���� � � �����+]��+�����������G��
�+��- ��� � �
� � �����+]��+����������������P���+��+��¶¶��¶¶���������GG���+��- ���� � � �����+]��- ��� � �
� � �����+]��+�
����������W��- �
� � �
� � �����+]��+��¶¶���������ÄW³���+��-ôiË ô � �����+]��+��¶¶��¶¶���������P���+��+��¶��¶��+��¶��¶���
������GG���+��- È+É Ê � ������+]��- Ë Ì Í
Î�Ê � ������+]��&+ &+ Ï ���������V���+��&+ � �1 Ð ���������G���+��- Ë Ì Í�Î�Ê � ������
+]��&+ &++ � � ����� ���������G���+��- È+É Ê � ������+]��&+ &++ � � � ���
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�������1�%HQ]\O����S�9LQ\OEHQ]R\OR[\��EHQ]RWKLD]ROLXPEURPLG����K��

ÿ

�

�
� � �

�
(LQH� /|VXQJ� YRQ� ����PJ� �����PPRO�� ���� lT��� %HQ]\OEURPLG� XQG� ����PJ� ����� PPRO�� �� lT��� ���S�
9LQ\OEHQ]R\O��R[\EHQ]RWKLD]RO�XQG�HWZDV�+\GURFKLQRQ�LQ����PO�$FHWRQLWULO�ZXUGH�XQWHU�)HXFKWLJNHLWV�
DXVVFKOXVV���G�]XP�6LHGHQ�HUKLW]W��=XU�1LHGHUVFKODJVELOGXQJ�ZXUGH�QRFK�LQ�GHU�:lUPH�ODQJVDP�$FH�
WRQ�]XJHJHEHQ�XQG�GLH�0LVFKXQJ�QDFK�$EN�KOXQJ�DXI�5DXPWHPSHUDWXU�LP�.�KOVFKUDQN�XQG�PHKUHUH�
7DJH� LP� (LVIDFK� DXIEHZDKUW�� 'HU� 1LHGHUVFKODJ�ZXUGH� NDOW� DEILOWULHUW��PLW� ZHQLJ� 'LHWK\OHWKHU� JHZD�
VFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH������PJ��������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������P���+��+����������G���+��- �
� � ��� � �����
+]��+�����������G���+��- �
� � �
� � �����+]��+��¶¶��¶¶��������������P���+��+�����������G���+��- ��� � �
� � �����+]��
+��¶¶�+��¶¶��� ���������� �P���+��+��¶��¶��+��¶��¶��+��¶��� ����� �GG���+�� - È+É Ê � ������+]�� - Ë Ì Í
Î�Ê � ������+]��
&+ &+ Ï ��� ����� �V�� �+�� &+ � �1 Ð ��� ���������� �P�� �+�� &+ &++ � � ����� ��� ����� �G�� �+�� - È+É Ê �  � ����� +]��
&+ &++ � � � ���
�������1�'LSKHQ\OPHWK\O����S�YLQ\OEHQ]R\OR[\��EHQ]RWKLD]ROLXPEURPLG����K��

�
�

�
� �	�

�
(LQH�GXUFK�(UZlUPHQ�KHUJHVWHOOWH�/|VXQJ�YRQ�����PJ������PPRO�����S�9LQ\OEHQ]R\O��R[\EHQ]RWKLD]RO��
����PJ������PPRO��'LSKHQ\OPHWK\OEURPLG�XQG�ZHQLJ�%+7�LQ����PO�DEV��'LFKORUPHWKDQ�ZXUGH�����G�
XQWHU� )HXFKWLJNHLWVDXVVFKOXVV� XQG� 5�KUHQ� ]XP� 6LHGHQ� HUKLW]W�� 'D� DXFK� QDFK� .�KOXQJ� QXU� lX�HUVW�
JHULQJH�0HQJHQ�DQ�1LHGHUVFKODJ� ILHOHQ�ZXUGH�]X�GLHVHU�/|VXQJ�$FHWRQ�'LHWK\OHWKHU�]XJHJHEHQ��'HU�
DXVJHIDOOHQH� 1LHGHUVFKODJ� ZXUGH� DEILOWULHUW�� PLW� ZHQLJ� 'LHWK\OHWKHU� JHZDVFKHQ�� DXV� &KORUR�
IRUP�(VVLJVlXUHHWK\OHVWHU�XPNULVWDOOLVLHUW�XQG�L��9DN��JHWURFNQHW��
$XVEHXWH������PJ�������KHOOEHLJHU�)HVWVWRII��
6FKPS�����������&�
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� �������V���+��+�����������G���+��- ���� � � �����+]��+���������������
�P���+��+����+��¶¶��¶¶���������GG���+��- ���� � � �����+]��- ��� � ��� � �����+]��+�����������G���+��- ��� � ��� � �����+]��
+��¶¶��¶¶��� ���������� �P�� ��+��+��¶��¶�� +��¶��¶�� +��¶��� ����� �GG�� �+�� - È+É Ê �  � �����+]�� - Ë Ì Í�Î�Ê �  � ����� +]��
&+ &+ Ï ���������EU��V���+��&+�1 Ð ���������G���+��- Ë Ì Í
Î�Ê � ������+]��&+ &++ � � ����� ���������G���+�- È+É Ê � ������
+]��&+ &++ �m� � ���
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������ 1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����D��
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�
=X�HLQHU�/|VXQJ�YRQ�������J�������PPRO��1�%HQ]\OEHQ]RWKLD]ROLXPEURPLG�LQ�����PO�0HWKDQRO�ZXUGHQ�
XQWHU�5�KUHQ�������J�����PPRO������lT���.DOLXPKH[DIOXRURSKRVSKDW�LQ�����PO�9(�:DVVHU�]XJHWURSIW��
ZREHL�YRU�DOOHP�LQ�GHU�$QIDQJVSKDVH�DXI�HLQ�ODQJVDPHV�=XWURSIHQ�JHDFKWHW�ZXUGH��1DFK�ZHLWHUHQ����
K�5�KUHQ�ZXUGH�GHU�DXVJHIDOOHQH�1LHGHUVFKODJ�DEILOWULHUW��PLW�9(�:DVVHU�XQG�NDOWHP�'LHWK\OHWKHU�JH�
ZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�ELV�]XU�*HZLFKWVNRQVWDQ]�EHL�����&�L��9DN��JHWURFNQHW��'LH�
DXV�(WKDQRO�HUKDOWHQHQ�.ULVWDOOH�HLJQHWHQ�VLFK�]XU�$QIHUWLJXQJ�HLQHU�5|QWJHQVWUXNWXUDQDO\VH��
$XVEHXWH��������J�������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������³G´���+��+�����������³G´���+��+�����
������³W´���+��+�����������³W´���+��+�����������³G´���+��+��¶��¶���������������P���+��+��¶��¶��+��¶��������
�V���+��&+ � �1 Ð ���
������0+]� Æ Ò &�105��'062�G Ç ���δ>SSP@� ���������&�������������&�������������&�������������&��¶���
��������&�������������&��¶��¶�����������&��¶�����������&�������������&��¶��¶�����������&�������������&�
�����������&+ Ï ���
9RQ�GHU�9HUELQGXQJ�ZXUGH�DX�HUGHP�HLQ�����0+]�&26<�XQG�HLQ�+04&�6SHNWUXP�DXIJHQRPPHQ��'LH�
KLHU� DXIJHI�KUWH� 6LJQDO]XRUGQXQJ� LP� Æ +� 105� XQG� Æ Ò &� 105� HUIROJWH� GXUFK� $QDO\VH� GHU�
.RSSOXQJVNUHX]SHDNV�LQ�GLHVHQ��'�6SHNWUHQ��
,5�>FP � Æ @� �������$U�+���������������& &��& 1��������3�)���������������
06��)'���P�]����� �����������>0 Ð �3) Ç @������������>0 Ï�Ð �3) Ç @��
($� EHU�� I�U� & Æ�� + Æ Ï ) Ç 136� ���������� &�� ������� +�� ������ )�� ������� 1�� ������ 3�� ������ 6�� ������ *HI��� &��
�������+��������1��������
.ULVWDOOGDWHQ��5|QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWlW�0DLQ]�KLQWHUOHJW��
6XPPHQIRUPHO�� & Æ�� + Æ Ï 163) Ç �
0ROJHZLFKW� � �������JPRO � Æ �
$EVRUSWLRQ� � �� ������PP � Æ �.RUUHNWXU�DQKDQG�YRQ���)OlFKHQ�
7UDQVPLVVLRQ� � 7 ØÉ Î � �������7 ØCÍ#Ù � ������
.ULVWDOOJU|�H� � �����[������[������PP Ò �IDUEORVH�3ODWWH�
5DXPJUXSSH� � 3�����WULNOLQ��
*LWWHUNRQVWDQWHQ� D� ������������c� � α� �������������
�EHUHFKQHW�DXV� � E� ������������c� � �� �������������
���5HIOH[HQ�PLW�� F� �������������c� � γ� �������������
������Θ��������� 9� ���������c Ò �� � ]� ��� )������ �����
7HPSHUDWXU� � ���&�
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'LFKWH� � � G Ì ��Î � �������JFP � Ò �
������ 1�%HQ]\OEHQ]RWKLD]ROLXPKH[DIOXRURDQWLPRQDW����D��
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�
(LQH�/|VXQJ�YRQ������J� �����PPRO��1�%HQ]\OEHQ]RWKLD]ROLXPEURPLG� LQ� ���PO�9(�:DVVHU�ZXUGH�PLW�
HLQHU�/|VXQJ�YRQ������J������PPRO������lT���1DWULXPKH[DIOXRURDQWLPRQDW�LQ����PO�9(�:DVVHU�XQWHU�
VFKLFKWHW� XQG� LP� .�KOVFKUDQN� DXIEHZDKUW�� 'HU� DXVJHIDOOHQH� 1LHGHUVFKODJ� ZXUGH� DEILOWULHUW�� PLW� 9(�
:DVVHU� XQG� ZHQLJ� HLVNDOWHP� 'LHWK\OHWKHU� JHZDVFKHQ�� DXV� (WKDQRO� XPNULVWDOOLVLHUW� XQG� ELV� ]XU� *H�
ZLFKWVNRQVWDQ]� EHL� ��� �&� L�� 9DN�� JHWURFNQHW�� 'LH� DXV� (WKDQRO� HUKDOWHQHQ�.ULVWDOOH� HLJQHWHQ� VLFK� ]XU�
$QIHUWLJXQJ�HLQHU�5|QWJHQVWUXNWXUDQDO\VH��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS�������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������³G´���+��+�����������³G´���+��+�����
������³W´���+��+�����������³W´���+��+�����������³G´���+��+��¶��¶��������������P���+��+��¶��¶��+��¶��������
�V���+��&+ � �1 Ð ���
������0+]� Æ Ò &�105��'062�G Ç ���δ>SSP@� ���������&�������������&�������������&�������������&��¶���
��������&�������������&��¶��¶�����������&��¶�����������&�������������&��¶��¶�����������&�������������&�
�����������&+ Ï ���
,5�>FP � Æ @� �������$U�+���������������& &��& 1��������6E�)���������������
06��)'���P�]����� �����������>0 Ð �6E) Ç @��
.ULVWDOOGDWHQ��5|QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWlW�0DLQ]�KLQWHUOHJW���
6XPPHQIRUPHO�� & Æ Ç + Æ Ï 166E) Ç �
0ROJHZLFKW� � �������JPRO � Æ �
$EVRUSWLRQ� � �� �������PP � Æ �.RUUHNWXU�PLW���)OlFKHQ�
7UDQVPLVVLRQ� � 7 ØÉ Î � ��������7 Ø�Í#Ù � �������
.ULVWDOOJU|�H� � ������[�������[�������PP Ò �IDUEORVH�3ODWWH�
5DXPJUXSSH� � 3�����WULNOLQ��
*LWWHUNRQVWDQWHQ� D� �����������c� α� ��������������
�EHUHFKQHW�DXV� � E� ����������c�� �� ��������������
���5HIOH[HQ�PLW�� F� ����������c�� γ� ��������������
������Θ��������� 9� ����������c Ò � ]� ��� )������ �����
7HPSHUDWXU� � ���&�
'LFKWH� � � G Ì ��Î � ������JFP � Ò �
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�
=X�HLQHU� /|VXQJ�YRQ������ J� ����PPRO��1��S�1LWUREHQ]\O��EHQ]RWKLD]ROLXPEURPLG� LQ����PO�0HWKDQRO�
ZXUGHQ�XQWHU�5�KUHQ�XQG�OHLFKWHP�(UZlUPHQ������J�������PPRO������lT���.DOLXPKH[DIOXRURSKRVSKDW�
LQ� ���PO�9(�:DVVHU� ]XJHWURSIW��ZREHL� YRU� DOOHP� LQ� GHU�$QIDQJVSKDVH� DXI� HLQ� ODQJVDPHV�=XWURSIHQ�
JHDFKWHW�ZXUGH��1DFK�ZHLWHUHQ����K�5�KUHQ�ZXUGH�GHU�DXVJHIDOOHQH�1LHGHUVFKODJ�DEILOWULHUW��PLW�NDO�
WHP�'LHWK\OHWKHU�JHZDVFKHQ�� LQ�$FHWRQ�JHO|VW�� GXUFK�(LQWURSIHQ� LQ�9(�:DVVHU�HUQHXW�JHIlOOW�� DEILOW�
ULHUW��DXV�(WKDQRO���0HWKDQRO�XPNULVWDOOLVLHUW�XQG�ELV�]XU�*HZLFKWVNRQVWDQ]�EHL�����&�L��9DN��JHWURFN�
QHW��'LH�DXV�(WKDQRO���0HWKDQRO�HUKDOWHQHQ�.ULVWDOOH�HLJQHWHQ�VLFK�]XU�$QIHUWLJXQJ�HLQHU�5|QWJHQVWUXN�
WXUDQDO\VH��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������³G´���+��+�����������G���+��- ��� � �
� � �
����+]��+��¶��¶���������³G´���+��+�����������³W´���+��+�����������³W´���+��+�����������G���+��- �
� � �
� � �����
+]��+��¶��¶���������V���+��&+ � �1 Ð ���
������0+]� Æ Ò &�105��'062�G Ç ���δ>SSP@� ���������&�������������&��¶�����������&��¶�����������&�����
��������&�������������&�������������&��¶��¶�����������&�������������&�������������&��¶��¶�����������&�
�����������&+ Ï ���
,5�>FP � Æ @� �������$U�+���������12���������������& &��& 1���������12��������3�)���
06��)'���P�]����� �����������>0 Ð �3) Ç @������������>0 Ï�Ð �3) Ç @��
($�EHU��I�U�& Æ�� + Æ
Æ ) Ç 1 Ï 2 Ï 63�����������&���������+��������)���������1��������2��������3��������6��������
*HI���&���������+��������1��������
.ULVWDOOGDWHQ��5|QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWlW�0DLQ]�KLQWHUOHJW��
6XPPHQIRUPHO�� & Æ�� + Æ
Æ 1 Ï 2 Ï 63) Ç �
0ROJHZLFKW� � �������JPRO � Æ �
$EVRUSWLRQ� � �� ������PP � Æ �.RUUHNWXU�PLW�3VL�VFDQV�
7UDQVPLVVLRQ� � 7 ØÉ Î � �������7 ØCÍ#Ù � �����
.ULVWDOOJU|�H� � ������[�������[�������PP Ò �IDUEORVH�3ODWWH�
5DXPJUXSSH� � 3�����WULNOLQ��
*LWWHUNRQVWDQWHQ� D� �����������c� α� �������������
�EHUHFKQHW�DXV� � E� ������������c� �� �������������
���5HIOH[HQ�PLW�� F� �����������c� γ� ��������������
������Θ��������� 9� ���������c Ò �� ]� ��� )������ �����
7HPSHUDWXU� � ���&�
'LFKWH� � � G Ì ��Î � �������JFP � Ò �



( y�z�{�|!}#~${��!��{(�)�){(| 7 {*}+� �����

�

������ 1��S�1LWUREHQ]\O��EHQ]RWKLD]ROLXPKH[DIOXRURDQWLPRQDW����D��

!

" !�#%$'&

")(+*

�
=X�HLQHU�/|VXQJ�YRQ������J������PPRO��1��S�1LWUREHQ]\O��EHQ]RWKLD]ROLXPEURPLG� LQ����PO�0HWKDQRO�
ZXUGHQ�XQWHU�5�KUHQ�XQG�OHLFKWHP�(UZlUPHQ������J������PPRO������lT���1DWULXPKH[DIOXRURDQWLPRQDW�
LQ����PO�9(�:DVVHU�]XJHWURSIW��1DFK�ZHLWHUHQ����K�5�KUHQ�ZXUGH�GHU�DXVJHIDOOHQH�1LHGHUVFKODJ�DE�
ILOWULHUW��PLW�9(�:DVVHU�XQG�ZHQLJ�NDOWHP�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO���0HWKDQRO�XPNULVWDOOL�
VLHUW�XQG�ELV�]XU�*HZLFKWVNRQVWDQ]�EHL�����&�L��9DN��JHWURFNQHW��'LH�DXV�(WKDQRO���0HWKDQRO�HUKDOWHQHQ�
.ULVWDOOH�HLJQHWHQ�VLFK�]XU�$QIHUWLJXQJ�HLQHU�5|QWJHQVWUXNWXUDQDO\VH��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������³G´���+��+�����������G���+��- ��� � �
� � �
����+]��+��¶��¶���������³G´���+��+�����������³W´���+��+�����������³W´���+��+�����������G���+��- �
� � �
� � �����
+]��+��¶��¶���������V���+��&+ � �1 Ð ���
������0+]� Æ Ò &�105��'062�G Ç ���δ>SSP@� ���������&�������������&��¶�����������&��¶�����������&�����
��������&�������������&�������������&��¶��¶�����������&�������������&�������������&��¶��¶�����������&�
�����������&+ Ï ���
,5�>FP � Æ @� �������$U�+���������12���������������& &��& 1���������12������� �$U�+�RXW�RI�SODQH���
�����6E�)���
06��)'���P�]����� �����������>0 Ð �6E) Ç @��
($� EHU�� I�U� & Æ�� + Æ�Æ ) Ç 1 Ï 2 Ï 66E� ���������� &�� ������� +�� ������ )�� ������� 1�� ������ 2�� ������ 6�� ������ 6E��
�������*HI���&���������+��������1��������
.ULVWDOOGDWHQ��5|QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWlW�0DLQ]�KLQWHUOHJW��
6XPPHQIRUPHO�� & Æ�� + Æ
Æ 1 Ï 2 Ï 66E) Ç �
0ROJHZLFKW� � �������JPRO � Æ �
$EVRUSWLRQ� � �� �������PP � Æ �.RUUHNWXU�PLW���)OlFKHQ�
7UDQVPLVVLRQ� � 7 ØÉ Î � �������7 ØCÍ#Ù � ������
.ULVWDOOJU|�H� � �����[������[������PP Ò �IDUEORVH�3ODWWH�
5DXPJUXSSH� � 3����F��WULNOLQ��
*LWWHUNRQVWDQWHQ� D� ������������c�
�EHUHFKQHW�DXV� � E� ����������c�� �� �������������
���5HIOH[HQ�PLW�� F� ����������c�
������Θ��������� 9� ����������c Ò � ]� ��� )������ �����
7HPSHUDWXU� � ���&�
'LFKWH� � � G Ì ��Î � �������JFP � Ò �
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�
=X�HLQHU�/|VXQJ�YRQ������J�����PPRO��1�9LQ\OEHQ]\OEHQ]RWKLD]ROLXPFKORULG�XQG�ZHQLJ�+\GURFKLQRQ�LQ�
���PO�0HWKDQRO�ZXUGHQ�XQWHU�5�KUHQ�LQQHUKDOE�YRQ���K������J�����PPRO��.DOLXPKH[DIOXRURSKRVSKDW�
LQ� ���PO�9(�:DVVHU� ]XJHWURSIW��ZREHL� YRU� DOOHP� LQ� GHU�$QIDQJVSKDVH� DXI� HLQ� ODQJVDPHV�=XWURSIHQ�
JHDFKWHW�ZXUGH��1DFK�ZHLWHUHQ���K�5�KUHQ�ZXUGH�GHU�DXVJHIDOOHQH�1LHGHUVFKODJ�DEILOWULHUW��PLW�NDOWHP�
9(�:DVVHU�XQG�PLW�NDOWHP�'LHWK\OHWKHU�JHZDVFKHQ�XQG�L��9DN��ELV�]XU�*HZLFKWVNRQVWDQ]�JHWURFNQHW��
$XVEHXWH�������J�������IDUEORVHU�)HVWVWRII��
6FKPS������������&��
89��λ Ø�Í#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������³G´���+��+�����������³G´���+��+�����
������³W´���+��+�����������³W´���+��+����������������P���+��+��¶��¶��+��¶��¶���������GG���+��- È+É Ê � ������
+]��- Ë Ì Í
Î�Ê � ������+]��&+ &+ Ï ���������V���+��&+ � �1 Ð ���������G���+��- Ë Ì Í
Î�Ê � ������+]��&+ &++ � � ����� ��������
�G���+��- È+É Ê � ������+]��&+ &++ � � � ���
������ 0+]� Æ Ò &� 105� �'062�G Ç ��� δ>SSP@�  � ������� �&����� ������� �&����� ������� �&��¶��� �������
�&+ &+ Ï ����������&�������������&��¶�����������&�������������&��¶��¶�����������&�������������&��¶��¶���
��������&�������������&�������������&+ &+ Ï ����������&+ Ï ���
,5��ν>FP � Æ @� ������3) Ç2� ��������$U�+���������&+ Ï  &+���������������������& &��& 1��������3�)�������
�$U�+�RXW�RI�SODQH���������������
06��)'���P�]����� �����������>0 Ð �3) Ç @��
($� EHU�� I�U� & Æ Ç + Æ�� ) Ç 136� ���������� &�� ������� +�� ������ )�� ������� 1�� ������ 3�� ������ 6�� ������ *HI��� &��
�������+��������1��������
������ 1�%HQ]\O���PHWKR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����F��

3

4

5
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�
=X�HLQHU�/|VXQJ�YRQ������J������PPRO��1�%HQ]\O���PHWKR[\EHQ]RWKLD]ROLXPEURPLG�LQ����PO�0HWKDQRO�
ZXUGHQ�XQWHU�5�KUHQ������J������PPRO������lT���.DOLXPKH[DIOXRURSKRVSKDW�LQ�����PO�9(�:DVVHU��EHU�
HLQHQ�=HLWUDXP�YRQ����K�]XJHWURSIW��1DFK�ZHLWHUHQ����K�5�KUHQ�ZXUGH�GHU�DXVJHIDOOHQH�1LHGHUVFKODJ�
DEILOWULHUW��PLW�9(�:DVVHU�XQG�NDOWHP�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�ELV�]XU�
*HZLFKWVNRQVWDQ]�EHL�����&�L��9DN��JHWURFNQHW��'LH�DXV�(WKDQRO�HUKDOWHQHQ�.ULVWDOOH�HLJQHWHQ�VLFK�]XU�
$QIHUWLJXQJ�HLQHU�5|QWJHQVWUXNWXUDQDO\VH��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS������������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������
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����0+]� Æ +�105��'062�G Ç ���δ>SSP@� �������V���+��+�����������G���+��- ��� � ��� � �����+]��+�����������G��
�+��- ����� � � �����+]��+����������������P���+��+����+��¶��¶��+��¶��¶��+��¶���������V���+��&+ � �1 Ð ���������V��
�+��&+ ¬ ���
������0+]� Æ Ò &�105��'062�G Ç ���δ>SSP@� ���������&�������������&�������������&�������������&�����
��������&��¶�����������&��¶��¶�����������&��¶�����������&��¶��¶���������������������������&����&����&�
�����������&+ Ò 2����������&+ Ï 1 Ð ���
,5� >FP � Æ @� �������$U�+���������&�+���������������������������& &��& 1���������&�2������� �3�)���
����������$U�+�RXW�RI�SODQH���������������������
06��)'���P�]����� �����������>0 Ð �3) Ç @�����������>0 Ï
Ð �3) Ç @��
($�EHU�� I�U�& Æ:9 + Æ�� ) Ç 1236�����������&���������+��������)���������1��������2��������3��������6��������
*HI���&���������+��������1��������
.ULVWDOOGDWHQ��5|QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWlW�0DLQ]�KLQWHUOHJW���
6XPPHQIRUPHO�� & Æ:9 + Æ�� 1263) Ç �
0ROJHZLFKW� � �������JPRO � Æ �
$EVRUSWLRQ� � �� ������PP � Æ �.RUUHNWXU�DQKDQG�YRQ���)OlFKHQ�
7UDQVPLVVLRQ� � 7 ØÉ Î � �������7 ØCÍ#Ù � ������
.ULVWDOOJU|�H� � �����[������[������PP Ò �IDUEORVH�%ORFN�
5DXPJUXSSH� � 3����F��PRQRNOLQ��
*LWWHUNRQVWDQWHQ� D� �����������c� � �
�EHUHFKQHW�DXV� � E� ������������c� � �� �������������
���5HIOH[HQ�PLW�� F� ����������c��
������Θ��������� 9� ����������c Ò � � ]� ��� )������ �����
7HPSHUDWXU� � ���&�
'LFKWH� � � G Ì ��Î � �������JFP � Ò �
������ 1��S�9LQ\OEHQ]\O����PHWKR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����F��

;

< =0>'?
@ �

=X�HLQHU�/|VXQJ�YRQ�������J� ������PPRO��1��S�9LQ\OEHQ]\O����PHWKR[\EHQ]RWKLD]ROLXPEURPLG� LQ����
PO�0HWKDQRO�ZXUGHQ�XQWHU�5�KUHQ�������J�������PPRO������lT���.DOLXPKH[DIOXRURSKRVSKDW�LQ����PO�
9(�:DVVHU�]XJHWURSIW�XQG�VRGDQQ�ZHLWHUH����PO�9(�:DVVHU�ODQJVDP�]XJHJHEHQ��1DFK�ZHLWHUHQ����K�
5�KUHQ�ZXUGH�GHU�DXVJHIDOOHQH�1LHGHUVFKODJ�DEILOWULHUW��PLW�9(�:DVVHU�XQG�NDOWHP�'LHWK\OHWKHU�JHZD�
VFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�XQG�L��9DN��ELV�]XU�*HZLFKWVNRQVWDQ]�JHWURFNQHW��
$XVEHXWH��������J��������IDUEORVHU�)HVWVWRII��
6FKPS������������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- ��� � �
� � �����+]��+�����������G��
�+��- ���� � � �����+]��+����������������P���+��+����+��¶��¶��+��¶��¶���������GG���+��- Ë Ì Í
Î�Ê � ������+]��- È+É Ê � �
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�����+]��&+ &+ Ï ���������V���+��&+ � �1 Ð ���������G���+��- Ë Ì Í
Î�Ê � ������+]��&+ &++ � � ����� ���������G���+��- È+É Ê �
 ������+]��&+ &++ � � � ���������V���+��&+ ¬ ���
������ 0+]� Æ Ò &� 105� �'062�G Ç ��� δ>SSP@�  � ������� �&����� ������� �&����� ������� �&��¶��� �������
�&+ &+ Ï �� ������� �&����� ������� �&����� ������� �&��¶��� ������� �&��¶��¶��� ������� �&��¶��¶��� ��������
����������������&����&����&�������������&+ &+ Ï ����������&+ Ò 2����������&+ Ï 1 Ð ���
,5��ν>FP � Æ @� �������$U�+���������&�+���������&+ Ï  &+���������������������& &��& 1���������&�2���
�����3�)���������������
06��)'���P�]����� �����������>0 Ð �3) Ç @��
($�EHU�� I�U�& Æ:A + Æ Ç ) Ç 1236�����������&���������+��������)���������1��������2��������3��������6��������
*HI���&���������+��������1��������
������ 1�%HQ]\O���LVRSURSR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����G��

B
C

D
E�FHG

�
=X�HLQHU�/|VXQJ�YRQ�������J�������PPRO��1�%HQ]\O���LVRSURSR[\EHQ]RWKLD]ROLXPEURPLG�LQ����PO�0H�
WKDQRO�ZXUGHQ� XQWHU�5�KUHQ� ������J� ������PPRO�� ���� lT��� .DOLXPKH[DIOXRURSKRVSKDW� LQ� ���PO�9(�
:DVVHU��EHU�HLQHQ�=HLWUDXP�YRQ����K�]XJHWURSIW��1DFK�ZHLWHUHQ����K�5�KUHQ�ZXUGH�GHU�DXVJHIDOOHQH�
1LHGHUVFKODJ�DEILOWULHUW��PLW�9(�:DVVHU�XQG� NDOWHP�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOL�
VLHUW�XQG�ELV�]XU�*HZLFKWVNRQVWDQ]�EHL�����&�L��9DN��JHWURFNQHW��'LH�DXV�(WKDQRO�HUKDOWHQHQ�.ULVWDOOH�
HLJQHWHQ�VLFK�]XU�$QIHUWLJXQJ�HLQHU�5|QWJHQVWUXNWXUDQDO\VH��
$XVEHXWH��������J��������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� �������V���+��+�����������G���+��- ��� � ��� � �����+]��+�����������G��
�+�� - ���� � � �����+]��+����� ���������� �P���+��+����+��¶��¶��+��¶��¶��+��¶��� ����� �V�� �+��&+ � �1 Ð ��� �����
�VHS���+��- Ñ�É È � �����+]��&+�&+ Ò � Ï ���������G���+��- Ñ�É È � �����+]��&+ ¬ ���
������0+]� Æ Ò &�105��'062�G Ç ���δ>SSP@� ���������&�������������&�������������&�������������&�����
��������&��¶�����������&��¶��¶�����������&��¶�����������&��¶��¶���������������������������&����&����&�
������������&+ Ò � Ï &2����������&+ Ï 1 Ð �����������&+ Ò � Ï &2���
,5�>FP � Æ @� �������$U�+��������������& &��& 1���������&�2��������3�)�������������$U�+�RXW�RI�SODQH���
������������������
06��)'���P�]����� �����������>0 Ð �3) Ç @�����������>0 Ï
Ð �3) Ç @��
($�EHU�� I�U�& Æ:A + Æ:I ) Ç 1236�����������&���������+��������)���������1��������2��������3��������6��������
*HI���&���������+��������1��������
.ULVWDOOGDWHQ��5|QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWlW�0DLQ]�KLQWHUOHJW���
6XPPHQIRUPHO�� & Æ:A + Æ:I 1263) Ç �
0ROJHZLFKW� � �������JPRO � Æ �
$EVRUSWLRQ� � �� ������PP � Æ �.RUUHNWXU�DQKDQG�YRQ���)OlFKHQ�
7UDQVPLVVLRQ� � 7 ØÉ Î � �������7 ØCÍ#Ù � ������
.ULVWDOOJU|�H� � �����[������[������PP Ò �IDUEORVH�%ORFN�
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5DXPJUXSSH� � 3����F��PRQRNOLQ��
*LWWHUNRQVWDQWHQ� D� �����������c� � �
�EHUHFKQHW�DXV� � E� ������������c� � �� ������������
���5HIOH[HQ�PLW�� F� �����������c��
������Θ��������� 9� ����������c Ò � � ]� ��� )������ �����
7HPSHUDWXU� � ���&�
'LFKWH� � � G Ì ��Î � �������JFP � Ò �
������ 1��S�9LQ\OEHQ]\O����LVRSURSR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����G��

W

X

Y
Z0[�\

�
(LQH� /|VXQJ� YRQ� ����� J� �����PPRO��1��S�9LQ\OEHQ]\O����LVRSURSR[\EHQ]RWKLD]ROLXPEURPLG� LQ� ���PO�
0HWKDQRO�ZXUGH�PLW�HLQHU�/|VXQJ�YRQ������J������PPRO����lT���.DOLXPKH[DIOXRURSKRVSKDW�LQ�����PO�
9(�:DVVHU�XQWHUVFKLFKWHW�XQG�LP�.�KOVFKUDQN�DXIEHZDKUW��'HU�DXVJHIDOOHQH�1LHGHUVFKODJ�ZXUGH�DE�
ILOWULHUW��PLW�9(�:DVVHU� XQG�NDOWHP�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO� XPNULVWDOOLVLHUW�XQG�ELV� ]XU�
*HZLFKWVNRQVWDQ]�L��9DN��JHWURFNQHW��
$XVEHXWH�������J��������EODVVJHOEHU�)HVWVWRII��
6FKPS�������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- ��� � �
� � �����+]��+�����������G��
�+��- ���� � � �����+]��+����������������P���+��+����+��¶��¶��+��¶��¶���������GG���+��- È+É Ê � ������+]��- Ë Ì Í
Î�Ê � �
�����+]��&+ &+ Ï ���������V���+��&+ � �1 Ð ���������G���+��- Ë Ì Í
Î�Ê � ������+]��&+ &++ � � ����� ���������G���+��- È+É Ê �
 ������+]��&+ &++ � � � ���������VHS���+��- Ñ�É È � �����+]��&+�&+ Ò � Ï ���������G���+��- Ñ�É È � �����+]��&+�&+ ¬ � Ï ���
,5��ν>FP � Æ @� �������$U�+���������&�+���������&+ Ï  &+��������������������& &��& 1���������&�2���
�����3�)���������������
06��)'���P�]����� ������������>0 Ð �3) Ç @��
($�EHU�� I�U�& Æ�] + Ï2^ ) Ç 1236�����������&���������+��������)���������1��������2��������3��������6��������
*HI���&���������+��������1��������
�������1�%HQ]\O���KH[\OR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����H��

_
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b�c'd

�
=X�HLQHU� /|VXQJ�YRQ�������J� ������PPRO��1�%HQ]\O���KH[\OR[\EHQ]RWKLD]ROLXPEURPLG� LQ����PO�0H�
WKDQRO�ZXUGHQ� XQWHU�5�KUHQ� ������J� �����PPRO�� ���� lT��� .DOLXPKH[DIOXRURSKRVSKDW� LQ� ����PO�9(�
:DVVHU��EHU�HLQHQ�=HLWUDXP�YRQ����K�XQWHU�5�KUHQ�]XJHWURSIW��1DFK�ZHLWHUHQ����K�5�KUHQ�ZXUGH�GLH�
�EHUVWHKHQGH�/|VXQJ�DEGHNDQWLHUW��GHU�YHUEOHLEHQGH�DPRUSKH�)HVWVWRII�]ZHLPDO�LQ�ZHQLJ�$FHWRQ�JH�
O|VW�XQG�GXUFK�=XJDEH�YRQ�:DVVHU�ZLHGHU�VHSDULHUW��GXUFK�'HNDQWLHUHQ�GHU�/|VXQJVPLWWHO�LVROLHUW�XQG�
EHL�����&�ELV�]XU�*HZLFKWVNRQVWDQ]�L��9DN��JHWURFNQHW��
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$XVEHXWH��������J��������IDUEORVHU�DPRUSKHU�)HVWVWRII��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- e2f g hie � �����+]��+�����������G��
�+��- j�k2g l � �����+]��+����������������P���+��+����+��¶��¶��+��¶��¶��+��¶���������V���+��&+ m �1 Ð ���������W��
�+��- ÑKÉ È � �����+]��&+ m �2��������������P���+��&+ m �&+ Ï 2��������������P���+��&+ Ò ��&+ m � Ò ���������W���+��
- Ñ�É È � �����+]��&+ n ���
������0+]� Æ Ò &�105��'062�G Ç ���δ>SSP@� ���������&�������������&�������������&�������������&�����
��������&��¶�����������&��¶��¶�����������&��¶�����������&��¶��¶���������������������������&����&����&�
�����������&+ Ï 2����������&+ Ï 1 Ð ����������β�&+ Ï ����������γ�&+ Ï ����������δ�&+ Ï ����������ω�&+ Ï ���������
�&+ Ò ���
,5�>FP � Æ @� �������$U�+���������&�+���������������& &��& 1���������&�2��������3�)���������������
06��)'���P�]����� �����������>0 Ð �3) Ç @������������>0 Ï�Ð �3) Ç @��
($�EHU��I�U��& Ï2^ + Ï � ) Ç 1236�����������&���������+��������)���������1��������2��������3��������6��������
*HI���&���������+��������1��������
�������1��S�9LQ\OEHQ]\O����KH[\OR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����H��

o
p

q
r�s�t

�
=X�HLQHU�/|VXQJ�YRQ�������J� ������PPRO��1��S�9LQ\OEHQ]\O����KH[\OR[\EHQ]RWKLD]ROLXPEURPLG� LQ����
PO�(WKDQRO�ZXUGH�HLQH�/|VXQJ�YRQ�������J�������PPRO������lT���.DOLXPKH[DIOXRURSKRVSKDW�LQ�����PO�
9(�:DVVHU��EHU�HLQHQ�=HLWUDXP�YRQ����K�XQWHU�5�KUHQ�]XJHWURSIW�XQG�GLH�5HDNWLRQVPLVFKXQJ�VRGDQQ�
LP�.�KOVFKUDQN�DXIEHZDKUW��'LH��EHUVWHKHQGH�/|VXQJ�ZXUGH�DEGHNDQWLHUW��GHU�YHUEOHLEHQGH�DPRUSKH�
)HVWVWRII� LQ�ZHQLJ�$FHWRQ�JHO|VW�XQG�GXUFK�=XJDEH�YRQ�:DVVHU�ZLHGHU�VHSDULHUW��GXUFK�'HNDQWLHUHQ�
GHU�/|VXQJVPLWWHO�LVROLHUW�XQG�ELV�]XU�*HZLFKWVNRQVWDQ]�L��9DN��JHWURFNQHW��
$XVEHXWH������PJ��������DPRUSKHU�)HVWVWRII��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- e2f g hie � �����+]��+�����������G��
�+��- j�k2g l � �����+]��+����������������P���+��+����+��¶��¶��+��¶��¶���������GG���+��- È+É Ê � ������+]��- Ë Ì Í
Î�Ê � �
�����+]��&+ &+ Ï ���������V���+��&+ m �1 Ð ���������G���+��- Ë Ì Í
Î�Ê � ������+]��&+ &++ g f lvuvw ���������G���+��- È+É Ê �
 ������+]��&+ &++ x�y w ���������W���+��- Ñ�É È � �����+]��&+ m �2��������������P���+��&+ m �&+ Ï 2�������������
�P���+��&+ Ò ��&+ m � Ò ���������W���+��- Ñ�É È � �����+]��&+ n ���
,5��ν>FP � Æ @� �������$U�+���������&�+���������&+ Ï  &+���������������& &��& 1���������&�2��������3�
)���������������
06��)'���P�]����� �����������>0 Ð �3) Ç @��
�
�
�
�
�
�
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�������1�%HQ]\O���SKHQR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����L��

z

{

|
}0~��

�
=X�HLQHU�/|VXQJ�YRQ������J������PPRO��1�%HQ]\O���SKHQR[\EHQ]RWKLD]ROLXPEURPLG�LQ����PO�0HWKDQRO�
ZXUGHQ�XQWHU�5�KUHQ������J�������PPRO����lT���.DOLXPKH[DIOXRURSKRVSKDW�LQ�����PO�9(�:DVVHU��EHU�
HLQHQ�=HLWUDXP�YRQ����K�XQWHU�5�KUHQ�]XJHWURSIW��1DFK�ZHLWHUHQ����K�5�KUHQ�ZXUGH�GHU�DXVJHIDOOHQH�
1LHGHUVFKODJ�DEILOWULHUW��PLW�9(�:DVVHU�XQG� NDOWHP�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOL�
VLHUW�XQG�ELV�]XU�*HZLFKWVNRQVWDQ]�EHL�����&�L��9DN��JHWURFNQHW��'LH�DXV�(WKDQRO�HUKDOWHQHQ�.ULVWDOOH�
HLJQHWHQ�VLFK�]XU�$QIHUWLJXQJ�HLQHU�5|QWJHQVWUXNWXUDQDO\VH��
$XVEHXWH�������J��������IDUEORVHU�)HVWVWRII��
6FKPS��������&��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+�����������G���+��- e2f g hie � �����+]��+�����������G��
�+��- j�k2g l � �����+]��+�����������GG���+��- j�k2g l � �����+]��- e2f g hie � �����+]��+����������������P���+��+��¶��¶��
+��¶��¶��+��¶��+��¶¶��¶¶���������W���+��- e2f g hie � �����+]��+��¶¶���������G���+��- e2f g hie � �����+]��+��¶¶��¶¶��������
�V���+��&+ m �1 Ð ���
,5� >FP � Æ @� � ����� �$U�+��� ������ ������ ����� �& &��& 1��� ���� �3�)��� ����� ���� �$U�+�RXW� RI� SODQH���
������������������
06��)'���P�]����� �����������>0 Ð �3) Ç @�����������>0 Ï
Ð �3) Ç @��
($�EHU�� I�U�& Ïv^ + Æ Ç ) Ç 1236�����������&���������+��������)���������1��������2��������3��������6��������
*HI���&���������+��������1��������6��������
.ULVWDOOGDWHQ��5|QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWlW�0DLQ]�KLQWHUOHJW���
6XPPHQIRUPHO�� & Ïv^ + Æ Ç 1263) Ç �
0ROJHZLFKW� � �������JPRO � Æ �
$EVRUSWLRQ� � �� ������PP � Æ �.RUUHNWXU�PLW�3VL�VFDQV�
7UDQVPLVVLRQ� � 7 ØÉ Î � �������7 ØCÍ#Ù � ������
.ULVWDOOJU|�H� � �����[������[������PP Ò �IDUEORVH�1DGHO�
5DXPJUXSSH� � 3�����WULNOLQ��
*LWWHUNRQVWDQWHQ� D� ������������c� α� ������������� �
�EHUHFKQHW�DXV� � E� ������������c� �� �������������
���5HIOH[HQ�PLW�� F� ������������c� γ� �������������
������Θ��������� 9� ����������c Ò � ]� ��� )������ �����
7HPSHUDWXU� � ���&�
'LFKWH� � � G Ì ��Î � �������JFP � Ò �
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�������1��S�9LQ\OEHQ]\O����SKHQR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����L��
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(LQH�/|VXQJ�YRQ�������J� ������PPRO��1��S�9LQ\OEHQ]\O����SKHQR[\EHQ]RWKLD]ROLXP�EURPLG� LQ� ���PO�
(WKDQRO�ZXUGH�PLW�HLQHU�/|VXQJ�YRQ�������J�������PPRO����lT���.DOLXPKH[DIOXRURSKRVSKDW�LQ����PO�
9(�:DVVHU�XQWHUVFKLFKWHW�XQG�LP�.�KOVFKUDQN�DXIEHZDKUW��'HU�DXVJHIDOOHQH�1LHGHUVFKODJ�ZXUGH�DE�
ILOWULHUW��PLW�9(�:DVVHU�XQG�PLW� NDOWHP�'LHWK\OHWKHU� JHZDVFKHQ��DXV�(WKDQRO� XPNULVWDOOLVLHUW�XQG�ELV�
]XU�*HZLFKWVNRQVWDQ]�L��9DN��JHWURFNQHW��
$XVEHXWH������PJ��������EODVVJHOEHU�)HVWVWRII��
89��&+ Ï &O Ï ���λ ØCÍ#Ù >QP@��ORJ�ε Ø�Í#Ù �� �������������������������������������
����0+]� Æ +�105��'062�G����δ>SSP@� ��������V���+��+�����������G���+��- eif g h�e � �����+]��+����������
�G���+��- j0k2g l � �����+]��+�����������GG���+��- e2f g hie � �����+]��- j0k2g l � �����+]��+����������������P���+��+�
�¶��¶��+��¶��¶��+��¶¶�+��¶¶���������W���+��- eif g h�e � �����+]��+��¶¶���������G���+��- e2f g hie � �����+]��+��¶¶�+��¶¶���
������GG���+��- Ë Ì Í
Î�Ê � ������+]��- È+É Ê � ������+]��&+ &+ Ï ���������V���+��&+ m �1 Ð ���������G���+��- Ë Ì Í
Î�Ê � ������
+]��&+ &++ g f lvu2w ���������G���+��- È+É Ê � ������+]��&+ &++ x y w ���
������0+]� Æ Ò &�105��'062�G Ç ���δ>SSP@� ���������&���������������������&��¶¶��&�������������&��¶���
������� �&+ &+ Ï ��� ������� �&����� ������� �&����� ������� �&��¶��� ������� �&��¶¶��¶¶��� ������� �&��¶��¶���
������� �&��¶��¶��� ������� �&��¶¶��� �������� �������� ������� �&���� &���� &����� ������� �&��¶¶��¶¶��� �������
�&+ &+ Ï ����������&+ Ï 1 Ð ���
,5��ν>FP � Æ @� �������$U�+���������&�+���������&+ Ï  &+���������������������������������& &��& 1���
�����3�)���������������������
06��)'���P�]����� ������������>0 Ð �3) Ç @��
�������1�%HQ]\O���KH[R\OR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����I��
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�
=X�HLQHU�/|VXQJ�YRQ�������J�������PPRO��1�%HQ]\O���KH[R\OR[\EHQ]RWKLD]ROLXPEURPLG�LQ����PO�0H�
WKDQRO�ZXUGHQ� XQWHU�5�KUHQ� ������J� �����PPRO�� ���� lT��� .DOLXPKH[DIOXRURSKRVSKDW� LQ� ����PO�9(�
:DVVHU��EHU�HLQHQ�=HLWUDXP�YRQ����K�XQWHU�5�KUHQ�]XJHWURSIW��1DFK�ZHLWHUHQ����K�5�KUHQ�ZXUGH�GHU�
DXVJHIDOOHQH�1LHGHUVFKODJ�DEILOWULHUW��PLW�9(�:DVVHU�XQG�PLW�NDOWHP�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(�
WKDQRO�XPNULVWDOOLVLHUW�XQG�ELV�]XU�*HZLFKWVNRQVWDQ]�EHL�����&�L��9DN��JHWURFNQHW��
$XVEHXWH������PJ��������EODVVJHOEHU�)HVWVWRII��
����0+]� Æ +�105��'062�G Ç ���δ>SSP@� ��������V���+��+����������������P���+��+����+�����������GG��
�+��- j�k2g l � �����+]��- eif g h�e � �����+]��+����������������P���+��+��¶��¶��+��¶��¶��+��¶���������V���+��&+ m �
1 Ð ��� ����� �W�� �+�� - Ñ�É È �  � ���� +]�� &+ m �&22��� ���������� �P�� �+�� &+ m �&+ Ï �&22��� ���������� �P�� �+��
&+ Ò �&+ m � Ï ���������P���+��&+ n ���
,5�>FP � Æ @� �������$U�+���������&�+���������& 2���������������& &��& 1���������&�2��������3�)���
������������������
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�������1�%HQ]\O���EHQ]R\OR[\EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW����J��
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�
=X�HLQHU�/|VXQJ�YRQ�������J�������PPRO��1�%HQ]\O���EHQ]R\OR[\EHQ]RWKLD]ROLXPEURPLG�LQ����PO�0H�
WKDQRO�ZXUGHQ�XQWHU�5�KUHQ�������J�������PPRO������lT���.DOLXPKH[DIOXRURSKRVSKDW� LQ�����PO�9(�
:DVVHU��EHU�HLQHQ�=HLWUDXP�YRQ���K�XQWHU�5�KUHQ�]XJHWURSIW��1DFK�ZHLWHUHQ����K�5�KUHQ�ZXUGH�GHU�
DXVJHIDOOHQH�1LHGHUVFKODJ�DEILOWULHUW��PLW�9(�:DVVHU�XQG�PLW�NDOWHP�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(�
WKDQRO�XPNULVWDOOLVLHUW�XQG�ELV�]XU�*HZLFKWVNRQVWDQ]�EHL�����&�L��9DN��JHWURFNQHW��'LH�DXV�(WKDQRO�HU�
KDOWHQHQ�.ULVWDOOH�HLJQHWHQ�VLFK�]XU�$QIHUWLJXQJ�HLQHU�5|QWJHQVWUXNWXUDQDO\VH��
$XVEHXWH��������J��������IDUEORVHU�)HVWVWRII��
89��&+ � &O � ���λ ���:� >QP@� �������������������������
����0+]� � +�105��'062�G � ���δ>SSP@� ��������V���+��+�����������G���+��- j�k2g l � �����+]��+�����������G��
�+��- e2f g hie � �����+]��+����������������P���+��+��¶¶��¶¶���������GG���+��- j�k2g l � �����+]��- e2f g hie � �����+]��+�
����������W��- eif g h�e � �����+]��+��¶¶���������ÄW³���+��-��� � � �����+]��+��¶¶��¶¶��������������P���+��+��¶��¶��+�
�¶��¶��+��¶���������V���+��&+ m �1 � ���
������0+]� �:� &�105��'062�G � ���δ>SSP@� ���������& 2�����������&�������������&�������������&�����
��������&��¶¶�����������&�������������&��¶�����������&��¶¶��¶¶�������������������&��¶��¶��&��¶¶��¶¶��&��¶���
��������&��¶��¶�����������&��¶¶���������������������������&����&����&������������&+ � 1 � ���
,5�>FP � � @� �������$U�+���������& 2���������������������& &��& 1���������&�2��������3�)���������
������
06��)'���P�]����� �����������>0 � �3) � @��
($�EHU��I�U�& � � + � � ) � 12 � 36�����������&���������+��������)���������1��������2��������3��������6��������
*HI���&���������+��������1��������
.ULVWDOOGDWHQ��5|QWJHQVWUXNWXU�DQ�GHU�8QLYHUVLWlW�0DLQ]�KLQWHUOHJW���
6XPPHQIRUPHO�� & � � + � � 12 � 63) � �
0ROJHZLFKW� � �������JPRO � � �
$EVRUSWLRQ� � �� ������PP � � �.RUUHNWXU�PLW���)OlFKHQ�
7UDQVPLVVLRQ� � 7 ��� � � ��������7 �	�:� � �������
.ULVWDOOJU|�H� � �����[������[������PP � �IDUEORVH�3ODWWH�
5DXPJUXSSH� � 3����F��PRQRNOLQ��
*LWWHUNRQVWDQWHQ� D� ������������c�
�EHUHFKQHW�DXV� � E� �����������c� �� ������������
���5HIOH[HQ�PLW�� F� ������������c�
������Θ������� � 9� ����������c � � ]� ��� )������ ������
7HPSHUDWXU� � ���&�
'LFKWH� � � G   ¡�� � �������JFP � � �
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���J��

¢0£'¤
¥

¦

§
§

�
(LQH� /|VXQJ� YRQ� ������J� ������PPRO��1��S�9LQ\OEHQ]\O����EHQ]R\OR[\EHQ]RWKLD]ROLXPEURPLG� LQ� ����
PO�0HWKDQRO�ZXUGH�PLW�HLQHU�/|VXQJ�YRQ�������J�������PPRO������lT���.DOLXPKH[DIOXRURSKRVSKDW�LQ�
���� PO� 9(�:DVVHU� XQWHUVFKLFKWHW� XQG� LP� .�KOVFKUDQN� DXIEHZDKUW�� 'HU� DXVJHIDOOHQH� 1LHGHUVFKODJ�
ZXUGH�DEILOWULHUW��PLW�9(�:DVVHU�XQG�PLW�NDOWHP�'LHWK\OHWKHU�JHZDVFKHQ��DXV�(WKDQRO�XPNULVWDOOLVLHUW�
XQG�ELV�]XU�*HZLFKWVNRQVWDQ]�L��9DN��JHWURFNQHW��
$XVEHXWH������PJ��������IDUEORVHU�)HVWVWRII��
89��&+ � &O � ���λ ���:� >QP@��ORJ�ε �	�:� �� �������������������������
����0+]� � +�105��'062�G � ���δ>SSP@� ��������V���+��+�����������G���+��- j�k2g l � �����+]��+�����������G��
�+��- e2f g hie � �����+]��+����������������P���+��+��¶¶��¶¶���������GG���+��- j�k2g l � �����+]��- e2f g hie � �����+]��+�
����������W��- eif g hie � �����+]��+��¶¶���������ÄW³���+��-��� � � �����+]��+��¶¶��¶¶���������P���+��+��¶��¶��+��¶��¶���
������GG���+��- ¨V� © � ������+]��- �   �i�2© � ������+]��&+ &+ � ���������V���+��&+ m �1 � ���������G���+��- �   ���v© � ������
+]��&+ &++ g f lvu2w ���������G���+��- ¨V� © � ������+]��&+ &++ x y w ���
,5��ν>FP � � @� �������$U�+���������&+ �  &+���������������������������& &��& 1���������&�2��������3�
)���������������
($�EHU��I�U�& � � + �:ª ) � 12 � 36�����������&���������+��������)���������1��������2��������3��������6��������
*HI���&���������+��������1��������
�������1�%HQ]\O����S�YLQ\OEHQ]R\OR[\��EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW�

���K��

«0¬H
®
¯

°
°

�
(LQH�/|VXQJ�YRQ�������J�������PPRO��1��%HQ]\O�����S�YLQ\OEHQ]R\OR[\��EHQ]RWKLD]ROLXPEURPLG�LQ����
PO�0HWKDQRO�(WKDQRO�������ZXUGH�PLW�HLQHU�/|VXQJ�YRQ�������J�������PPRO����lT���.DOLXPKH[DIOXR�
URSKRVSKDW� LQ� ����PO� 9(�:DVVHU� XQWHUVFKLFKWHW� XQG� LP� .�KOVFKUDQN� DXIEHZDKUW�� 'HU� DXVJHIDOOHQH�
1LHGHUVFKODJ�ZXUGH� DEILOWULHUW��PLW� 9(�:DVVHU� XQG�PLW� NDOWHP�'LHWK\OHWKHU� JHZDVFKHQ�� DXV� (WKDQRO�
XPNULVWDOOLVLHUW�XQG�ELV�]XU�*HZLFKWVNRQVWDQ]�L��9DN��JHWURFNQHW��
$XVEHXWH������PJ��������IDUEORVHU�)HVWVWRII��
89��&+ � &O � ���λ ���:� >QP@��ORJ�ε �	�:� �� �������������������������������������
����0+]� � +�105��'062�G � ���δ>SSP@� ��������V���+��+�����������P���+��+����������G���+��- eif g h�e � �����
+]��+�����������G���+��- eif g hie � �����+]��+��¶¶��¶¶��������������P���+��+�����������G���+��- e2f g hie � �����+]��
+��¶¶�+��¶¶��� ���������� �P���+��+��¶��¶��+��¶��¶��+��¶��� ����� �GG���+�� - ¨V� © � ������+]�� - �   �i�v© � ������+]��
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&+ &+ � ��� ����� �V�� �+�� &+ m �1 � ��� ���������� �P�� �+�� &+ &++ g f lvuvw ��� ����� �G�� �+�� - ¨V� © �  � ����� +]��
&+ &++ x y w ���
������0+]� �:� &�105��'062�G � ���δ>SSP@� ���������& 2�����������&�������������&�������������&��¶¶���
��������&�������������&+ &+ � �����������&�������������&��¶�����������&��¶¶��¶¶�����������&��¶��¶��&��¶���
������� �&��¶��¶��� ������� �&��¶¶��� ������� �&��¶¶��¶¶��� �������� �������� ������� �&���� &���� &����� �������
�&+ &+ � ����������&+ � 1 � ���
,5��ν>FP � � @� �������$U�+���������&�+���������������������������& &��& 1���������&�2��������3�)���
($�EHU��I�U�& � � + �:ª ) � 12 � 36�����������&���������+��������)���������1��������2��������3��������6��������
*HI���&���������+��������1��������
�������1��'LSKHQ\OPHWK\O�����S�YLQ\OEHQ]R\OR[\��EHQ]RWKLD]ROLXPKH[D�

IOXRURSKRVSKDW����K��
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³ ´�µ ¶

�
=X� HLQHU� /|VXQJ� YRQ� ���� PJ� ������ PPRO�� 1��'LSKHQ\OPHWK\O�����S�YLQ\OEHQ]R\OR[\��
EHQ]RWKLD]ROLXPEURPLG�XQG�ZHQLJ�+\GURFKLQRQ�LQ���PO�0HWKDQRO�ZXUGH�XQWHU�5�KUHQ�HLQH�/|VXQJ�YRQ�
����PJ� ������PPRO�� .DOLXPKH[DIOXRURSKRVSKDW� LQ� ���PO�9(�:DVVHU� ]XJHWURSIW��1DFK�ZHLWHUHQ� �� K�
5�KUHQ�ZXUGH�GHU�DXVJHIDOOHQH�1LHGHUVFKODJ�DEILOWULHUW��PLW�9(�:DVVHU�XQG�ZHQLJ�NDOWHP�'LHWK\OHWKHU�
JHZDVFKHQ�XQG�DXV�(WKDQRO�XPNULVWDOOLVLHUW��
$XVEHXWH������PJ�������ODFKVIDUEHQHU�)HVWVWRII��
6FKPS��������&��
89��&+ � &O � ���λ>QP@��ORJ�ε ���V� �� �����������������������������6���������
����0+]� � +�105��'062�G � ���δ>SSP@� �������V���+��+�����������G���+��- j0k2g l � �����+]��+���������������
�P���+��+����+��¶¶��¶¶���������GG��- j0k2g l � �����+]��- eif g h�e � �����+]��+�����������G���+��- e2f g hie � �����+]��+�
�¶¶��¶¶��� ���������� �P�� ��+�� +��¶��¶�� +��¶��¶�� +��¶��� ����� �GG�� �+�� - ¨V� © �  � ����� +]�� - �   �i�v© �  � ����� +]��
&+ &+ � ���������G���+��- �   �i�v© � ������+]��&+ &++ g f lvuvw ���������G���+��- ¨V� © � ������+]��&+ &++ x y w ���
,5��ν>FP � � @� �������$U�+���������& 2���������&+ �  &+���������������������������& &��& 1��������
�&�2��������3�)�������������$U�+�RXW�RI�SODQH���������������������
�
�
�
�
�
�
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�
(LQH�XQWHU�.�KOXQJ�PLW�HLQHP�(LVEDG�KHUJHVWHOOWH�/|VXQJ�YRQ������J������PPRO����9LQ\OEHQ]RWKLD]RO�
XQG������J� ������PPRO��0HWK\OPHWKDFU\ODW�XQG�����PJ�$,%1� ���PRO��� LQ����PO�$FHWRQLWULO�ZXUGH�
XQWHU� .�KOXQJ� ��� PLQ� PLW� HLQHP� ODQJVDPHQ� 6WLFNVWRIIVWURP� GXUFKVS�OW�� 'DV� 3RO\PHULVDWLRQVJHIl��
ZXUGH�VRGDQQ�YHUVFKORVVHQ�XQG�LQ�HLQ�DXI�����&�WHPSHULHUWHV�gOEDG�HLQJHVWHOOW��1DFK������K�ZXUGH�
GDV�3RO\PHU�GXUFK�(LQWURSIHQ�GHU�/|VXQJ�LQ�����PO�0HWKDQRO�JHIlOOW��GDV�HUKDOWHQH�3RO\PHUH�HUQHXW�LQ�
���PO�7ROXRO�JHO|VW��GXUFK�(LQWURSIHQ�LQ�����PO�Q�+H[DQ�ZLHGHU�JHIlOOW��DEILOWULHUW�XQG�LP�9DNXXPWUR�
FNHQVFKUDQN�EHL����&�ELV�]XU�*HZLFKWVNRQVWDQ]�JHWURFNQHW��
$XVEHXWH�������J�������IDUEORVHU�)HVWVWRII��
89��&+ � &O � ���λ ���:� �>QP@��ORJ�ε �	�:� �� �������������������������
0 � ��*3&��'0)���������J�PRO��
0 ¼ ��*3&��'0)���������J�PRO��
'�������
7J�������&��
����0+]� � +�105��&'&O � ���δ>SSP@� ������������EU�P���+��+����+�����������EU�V���+��+����+����������
�V����+��&+ n �2���������EU�V���+��&+�&+ � ��������������P����+��&+ m ��00$����������EU�V���+��&+ m ��9%7����
�����������P����+��LVRW����KHWHURW���V\QGLRW�&+ n �&���
,5��ν>FP � � @� �������������&�+���������& 2���������& &��& 1���������&�2���������������������
������ 3RO\�>1��S�YLQ\OEHQ]\O��EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW�FR�

PHWK\OPHWKDFU\ODW@��������D��
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(LQH� XQWHU� .�KOXQJ� PLW� HLQHP� (LVEDG� KHUJHVWHOOWH� /|VXQJ� YRQ� ������ J� ������ PPRO�� �� lT��� 1��S�
9LQ\OEHQ]\O��EHQ]RWKLD]ROLXPKH[DIOXRURSKRVSKDW�� ������ J� ����� PPRO�� �� lT��� 00$�� ������ J� ������
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���� -��9��&ULYHOOR��-��+��:��/DP��-��3RO\P��6FL��3RO\P��/HWW������������������
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