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�� (,1/(,781*� ��

���� 'LH�&KDSHURQLQH� ��

���� 'LH�+VS���)DPLOLH� ��

���� 'LH�I�U�GLH�8QWHUVXFKXQJ�DXVJHZlKOWHQ�2UJDQLVPHQ� ��
������ &U\SWRFRFFXV�FXUYDWXV� ��
������ 3K\WRSKWKRUD�PHJDVSHUPD� ��

�� 0(7+2'(1� ��

���� 9HUZHQGHWH�0DWHULDOLHQ�XQG�&KHPLNDOLHQ� ��
������ &KHPLNDOLHQ� ��
������ 9HUEUDXFKVPDWHULDO� ���
������ 2OLJRQXNOHRWLGH� ���
������ *HUlWH�XQG�$SSDUDWXUHQ� ���
������ %LRORJLVFKHV�0DWHULDO� ���

���� $Q]XFKWPHWKRGHQ� ���
������ .XOWXUHQ�YRQ�&U\SWRFRFFXV�FXUYDWXV� ���
�������� %HVWLPPXQJ�GHV�=HOOYROXPHQV� ���

������ $Q]XFKW�YRQ�3K\WRSKWKRUD�PHJDVSHUPD� ���
������ %DNWHULHQNXOWXUHQ� ���
������ .XOWXUHQ�YRQ�6DFFKDURP\FHV�FHUHYLVLDH� ���

���� 7UDQVIRUPDWLRQ�NRPSHWHQWHU�=HOOHQ�YRQ�(��FROL� ���
������ +HUVWHOOXQJ�NRPSHWHQWHU�=HOOHQ��(��FROL��I�U�(OHNWURSRUDWLRQ� ���
������ +HUVWHOOXQJ�NRPSHWHQWHU�=HOOHQ��(��FROL��I�U�+LW]HVFKRFN�7UDQVIRUPDWLRQ� ���

���� 7UDQVIRUPDWLRQ�YRQ�NRPSHWHQWHQ�=HOOHQ�YRQ�6DFFKDURP\FHV�FHUHYLVLDH� ���

���� =HOOIUDNWLRQLHUXQJ�YRQ�&U\SWRFRFFXV�FXUYDWXV� ���
������ $XIDUEHLWXQJ�]XU�$QUHLFKHUXQJ�YRQ�5LERVRPHQ�XQG�UDXKHP�(5� ���
�������� =HOODXIVFKOX�� ���
�������� 'LIIHUHQWLDO]HQWULIXJDWLRQ� ���
�������� *UDGLHQWHQ]HQWULIXJDWLRQHQ� ���

������ $XIDUEHLWXQJ�]XU�$QUHLFKHUXQJ�YRQ�9DNXROHQ�XQG�/LSLGN|USHUQ�DXV����
&U\SWRFRFFXV�FXUYDWXV� ���

���� 7UDQVODWLRQ�LQ�YLWUR�LQ�HLQHP�]HOOIUHLHQ�([WUDNW�DXV�&U\SWRFRFFXV�FXUYDWXV� ���
������ +HUVWHOOXQJ�GHV�=HOOH[WUDNWHV� ���
������ 7UDQVODWLRQ� ���

���� 3UlSDUDWLRQ�YRQ�*HVDPW�51$�DXV�3K\WRSKWKRUD�PHJDVSHUPD� ���

���� 6lXUHGHQDWXULHUXQJ�YRQ�3URWHLQHQ��7&$�)lOOXQJ�� ���
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���� ����0HWKDQRO�&KORURIRUP�)lOOXQJ� ���

����� 3URWHLQEHVWLPPXQJ�QDFK�/RZU\� ���

����� 6'6�3RO\DFU\ODPLGJHOHOHNWURSKRUHVH� ���
������� 3URWHLQDQIlUEXQJ� ���
��������� $QIlUEXQJ�PLW�&RRPDVVLH� ���
��������� $QIlUEXQJ�PLW�6LOEHU� ���

������� )OXRURJUDSKLH� ���

����� =ZHLGLPHQVLRQDOH�*HOHOHNWURSKRUHVH� ���

����� ,PPXQRORJLVFKHU�1DFKZHLV�YRQ�3URWHLQHQ� ���
������� 7UDQVIHU�YRQ�3URWHLQHQ�DXI�1LWURFHOOXORVHPHPEUDQHQ��:HVWHUQEORW�� ���
������� ,PPXQDQIlUEXQJ� ���
��������� ,PPXQDQIlUEXQJ�PLW�DONDOLVFKHU�3KRVSKDWDVH� ���
��������� ,PPXQDQIlUEXQJ�PLW�3HUR[LGDVH� ���

������� ,PPXQSUl]LSLWDWLRQ� ���
��������� ,PPXQSUl]LSLWDWLRQ�YRQ�3URWHLQHQ�DXV�&U\SWRFRFFXV�FXUYDWXV�QDFK�HLQHU�

UDGLRDNWLYHQ�0DUNLHUXQJ�LQ�YLYR�� ���
��������� ,PPXQSUl]LSLWDWLRQ�YRQ�3URWHLQHQ�QDFK�7UDQVODWLRQ�LQ�YLWUR� ���

����� 3UlSDUDWLRQ�YRQ�3ODVPLG�'1$� ���

����� 9HUIDKUHQ�]XU�%HKDQGOXQJ�XQG�$QDO\VH�YRQ�1XNOHLQVlXUHQ� ���
������� %HVWLPPXQJ�GHU�.RQ]HQWUDWLRQ� ���
������� 3KHQRO�&KORURIRUP�([WUDNWLRQ� ���
������� 3Ul]LSLWDWLRQ�PLW�(WKDQRO� ���
������� 6HTXHQ]VSH]LILVFKH�+\GURO\VH�PLW�5HVWULNWLRQVHQGRQXNOHDVHQ� ���
������� $QZHQGXQJ�GHU�3&5�]XU�$PSOLIL]LHUXQJ�YRQ�'1$�)UDJPHQWHQ� ���
������� .ORQLHUXQJ�YRQ�3&5�3URGXNWHQ� ���
������� (OHNWURSKRUHVH�YRQ�1XNOHLQVlXUHQ� ���
��������� '1$�$JDURVHJHOHOHNWURSKRUHVH� ���
��������� 51$�$JDURVHJHOHOHNWURSKRUHVH� ���

������� ,VROLHUXQJ�YRQ�'1$�)UDJPHQWHQ�DXV�$JDURVHJHOHQ� ���
������� 'HSKRVSKRU\OLHUXQJ�YRQ�OLQHDULVLHUWHP�9HNWRU� ���
�����������/LJDWLRQ�YRQ�'1$� ���

����� 6FUHHQLQJ�YRQ�F'1$�%DQNHQ� ���
������� .RORQLHK\EULGLVLHUXQJ�XQG�5HVFUHHQ� ���
������� %HKDQGOXQJ�GHU�5HSOLNDILOWHU� ���

����� 7UDQVIHU�YRQ�51$�DXI�1\ORQ
�

�0HPEUDQ��1RUWKHUQEORW�� ���

����� 7UDQVIHU�YRQ�'1$�DXI�1\ORQ
�

�0HPEUDQ��6RXWKHUQEORW�� ���

����� +\EULGLVLHUXQJ� ���
������� 5DGLRDNWLYH�0DUNLHUXQJ�YRQ�'1$�6RQGHQ� ���
������� 5DGLRDNWLYH�0DUNLHUXQJ�V\QWKHWLVFKHU�2OLJRQXNOHRWLGH� ���
��������� %HVWLPPXQJ�GHU�(LQEDXUDWH�YRQ�5DGLRDNWLYLWlW� ���

������� +\EULGLVLHUXQJ� ���
������� $XWRUDGLRJUDSKLH� ���
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������� 6HTXHQ]LHUXQJ�YRQ�'1$� ���

����� 7UDQVNULSWLRQ�XQG�7UDQVODWLRQ�LQ�YLWUR� ���
������� 7UDQVNULSWLRQ�LQ�YLWUR� ���
������� 7UDQVODWLRQ�LQ�YLWUR� ���

����� %DNWHULHOOH�([SUHVVLRQ�UHNRPELQDQWHU�3URWHLQH� ���
������� ([SUHVVLRQ�XQG�5HLQLJXQJ�YRQ�*67�)XVLRQVSURWHLQHQ� ���
������� ([SUHVVLRQ�XQG�5HLQLJXQJ�UHNRPELQDQWHU�3URWHLQH�PLW��[+LVWLGLQ�7DJ� ���

����� 8QWHUVXFKXQJHQ�]XU�,QWHUDNWLRQ�YRQ�3URWHLQHQ� ���
������� 3URWHLQLQWHUDNWLRQ�LQ�YLYR���+HIH�7ZR�+\EULG�6\VWHP�� ���
��������� β�*DODNWRVLGDVH�)LOWHU�$VVD\� ���

������� 8QWHUVXFKXQJ�]XU��3URWHLQLQWHUDNWLRQ�LQ�YLWUR� ���
��������� :HFKVHOZLUNXQJ�]ZLVFKHQ�+VS���,VRIRUPHQ�XQG�6LV�S� ���
��������� %HVWLPPXQJ�GHU�$73DVH�$NWLYLWlW�YRQ�+VS��� ���

�� (5*(%1,66(� ���

���� /RNDOLVDWLRQ�YRQ�6,6�LQ�&U\SWRFRFFXV�FXUYDWXV� ���
������ /RNDOLVDWLRQ�DQ�6WXNWXUHQ�GHV�UDXKHQ�(5� ���
������ 0HPEUDQDVVR]LDWLRQ�YRQ�6,6� ���
������ 6XEIUDNWLRQLHUXQJ�YRQ�UDXKHP�(5�QDFK�%HKDQGOXQJ�PLW�'HWHUJHQV� ���
������ /RNDOLVDWLRQ�YRQ�6,6�DQ�JUR�HQ�6WUXNWXUHQ� ���
������ %LQGXQJ�YRQ�6,6�DQ�0HPEUDQVWUXNWXUHQ� ���

���� 8QWHUVXFKXQJHQ�]XU�/RNDOLVDWLRQ�YRQ�6,6�DQ�O\WLVFKHQ�
0HPEUDQNRPSDUWLPHQWHQ� ���

������ 3UlSDUDWLRQ�YRQ�/LSLGN|USHUQ�XQG�9DNXROHQ� ���
������ 8QWHUVXFKXQJ�]XP�$EEDX�YRQ�6,6�LQ�&U\SWRFRFFXV�FXUYDWXV�GXUFK�SXOVH�FKDVH�

0DUNLHUXQJ�XQG�,PPXQSUl]LSLWDWLRQ� ���

���� 8QWHUVXFKXQJHQ�LQ�YLWUR��]XU�)XQNWLRQ�YRQ�6,6�EHL�GHU�7UDQVODWLRQ� ���
������ +HUVWHOOXQJ�XQG�7HVW�HLQHV�]HOOIUHLHQ�7UDQVODWLRQVV\VWHPV�DXV��

� &U\SWRFRFFXV�FXUYDWXV� ���
������ (LQIOXVV�YRQ�&F6,6�DXI�GLH�7UDQVODWLRQ� ���
������ 8QWHUVXFKXQJ�]XU�,QLWLDWLRQ�GHU�7UDQVODWLRQ� ���
������ 7UDQVODWLRQ�YRQ�YLUDOHU�51$� ���
������ 9HUJOHLFKH�GHV�LQ�YLWUR�7UDQVODWLRQVV\VWHPV�PLW�GHU�6LWXDWLRQ�LQ�YLYR� ���

���� 8QWHUVXFKXQJHQ�]XU�:HFKVHOZLUNXQJ�YRQ�3P6,6�PLW�F\WRVROLVFKHQ�+VS������
,VRIRUPHQ�DXV�3K\WRSKWKRUD�PHJDVSHUPD� ���

������ 6FUHHQLQJ�HLQHU�F'1$�%DQN�YRQ�3K\WRSKWKRUD�PHJDVSHUPD�QDFK�F\WRVROLVFKHQ�
+VS��� ���

������ hEHUH[SUHVVLRQ�XQG�5HLQLJXQJ�YRQ�3P6,6�XQG�+VS��� ���
������ ,QWHUDNWLRQ�YRQ�3P6,6�PLW�+VS��� ���
������ 1DFKZHLV�GHU�3P6,6�+VS���:HFKVHOZLUNXQJHQ�GXUFK�&RLPPXQSUl]LSLWDWLRQ�

YRQ�LQ�YLWUR�7UDQVODWDWHQ� ���
������ (LQIOXVV�YRQ�6,6�DXI�GLH�$73DVH�$NWLYLWlW�YRQ�+VS��� ���
������ 1DFKZHLV�HLQHU�6SH]LILWlW�GHU�,QWHUDNWLRQ�YRQ�F\WRVROLVFKHQ�+VS���PLW�'QD-�

XQG�6,6�DXV�3K\WKRSKWKRUD�PHJDVSHUPD�PLW�+LOIH�GHV�7ZR�+\EULG�6\VWHP� ���
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�������� (U]HXJXQJ�GHU�)XVLRQVNRQVWUXNWH� ���
�������� $QDO\VH�GHU�:HFKVHOZLUNXQJ�YRQ�3P6,6� ���
�������� )HKOHQGH�:HFKVHOZLUNXQJ�PLW�3P'QD-� ���
�������� 'LH�:HFKVHOZLUNXQJ�YRQ�6,6�NRUUHOLHUW�PLW�HLQHP�([SUHVVLRQVVWDGLXP� ���

�� ',6.866,21� ���

���� /RNDOLVDWLRQ�YRQ�6,6� ���
������ /RNDOLVDWLRQ�YRQ�6,6�DP�UDXKHQ�(5� ���
������ /RNDOLVDWLRQ�YRQ�6,6�DQ�O\WLVFKHQ�.RPSDUWLPHQWHQ� ���

���� )XQNWLRQ�YRQ�6,6�EHL�GHU�7UDQVODWLRQ� ���

���� :HFKVHOZLUNXQJ�YRQ�6,6�PLW�+VS��� ���

���� )XQNWLRQ�YRQ�6,6� ����

�� =86$00(1)$6681*� ����

�� $1+$1*� ����

$EN�U]XQJHQ� ����

/LWHUDWXUYHU]HLFKQLV� ����
�
�
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�� (LQOHLWXQJ�

:LH�VFKDIIW�HV�HLQH�=HOOH�HLQ�QHX�V\QWKHWLVLHUWHV�3URWHLQ�LQ�GLH�NRUUHNWH�IXQNWLRQVIlKLJH�)RUP�

]X��EHUI�KUHQ"�$QILQVHQ��������XQWHUVXFKWH�GLHVHV�3KlQRPHQ�XQG�IDQG�KHUDXV��GDVV�GHQDWXULHUWH�

5LEXQXNOHDVH�$�EHL�(QWIHUQHQ�GHV�GHQDWXULHUHQGHQ�$JHQV�VLFK�VSRQWDQ�LQ�GLH�DNWLYH�)RUP�]X�

U�FNIDOWHQ�NRQQWH��(V�ZDUHQ�ZHGHU�]XVlW]OLFKH�(QHUJLH�QRFK�ZHLWHUH�)DNWRUHQ�Q|WLJ��'DV�EHGHX�

WHW�]XP�HLQHQ��GDVV�GLH�NRUUHNWH�)DOWXQJ�RIIHQEDU�GHQ�HQHUJHWLVFK�J�QVWLJVWHQ�=XVWDQG�GDUVWHOOW��

XQG�]XP�DQGHUHQ�GLH�,QIRUPDWLRQ��EHU�GLH�NRUUHNWH�)DOWXQJ�YROOVWlQGLJ�GXUFK�GLH�$PLQRVlXUH�

VHTXHQ]� EHVFKULHEHQ� ZLUG�� 'HU� 3UR]HVV� GHU� )DOWXQJ� YHUOlXIW� QDFK� ELVKHULJHP�:LVVHQ� KLHUDU�

FKLVFK�� GDV� KHL�W�� GDVV� VLFK� ]XQlFKVW� LQ� NOHLQHQ� %HUHLFKHQ� 6HNXQGlUVWUXNWXUHQ� DXVELOGHQ� XQG�

QDFKIROJHQG�GLH�VFKULWWZHLVH�)DOWXQJ�GLHVHU�YRUJHIRUPWHQ�$EVFKQLWWH�]XU�7HUWLlUVWUXNWXU�HUIROJW��

8PJHNHKUW�EHGHXWHW�GLHV��GDVV�HLQH�LQ�HLQHP�7HLO�GHV�0ROHN�OV�EHUHLWV�DXVJHELOGHWH�7HUWLlUVWUXN�

WXU�RIIHQEDU�NHLQHQ�(LQIOXVV�DXI�GLH�$UW�GHU�6HNXQGlUVWUXNWXU�LQ�DQGHUHQ�%HUHLFKHQ�KDW��%DOGZLQ�

XQG�5RVH������D���%DOGZLQ�XQG�5RVH������E���

'LH� SK\VLRORJLVFKHQ� 9HUKlOWQLVVH� LQ� HLQHU� =HOOH� VLQG� MHGRFK� ZHLWDXV� NRPSOL]LHUWHU� DOV� GLH�

9HUVXFKVEHGLQJXQJHQ�LQ�YLWUR��GLH�LQ�GHU�5HJHO�HLQHU�XQHQGOLFKHQ�9HUG�QQXQJ�HQWVSUHFKHQ��(OOLV�

XQG�+DUWO���������'LH�6\QWKHVH�GHU�3URWHLQH�DP�5LERVRP�HUIROJW�VHTXHQ]LHOO��VR�GDVV�GLH�I�U�HLQH�

NRUUHNWH�)DOWXQJ�QRWZHQGLJHQ�'RPlQHQ�XQWHU�8PVWlQGHQ�QRFK�JDU�QLFKW�V\QWKHWLVLHUW�ZXUGHQ��

%HVRQGHUV�NULWLVFK�VLQG�KLHUEHL�K\GURSKREH�%HUHLFKH��GLH�LP�ZlVVULJHQ�0LOOLHX�]X�$JJUHJDWLRQHQ�

QHLJHQ��'XUFK�GLH�KRKH�3URWHLQNRQ]HQWUDWLRQ�LP�&\WRVRO�XQG�GLH�7DWVDFKH��GDVV�VLFK�DQ�HLQHP�

3RO\VRP�GDV�JOHLFKH�3URWHLQ�LQ�HQJHU�1DFKEDUVFKDIW�LQ�YHUVFKLHGHQ�3KDVHQ�VHLQHU�6\QWKHVH�EH�

ILQGHW��H[LVWLHUHQ�YLHOH�0|JOLFKNHLWHQ�YRQ�GHUDUWLJHQ�XQHUZ�QVFKWHQ�:HFKVHOZLUNXQJHQ�VRZRKO�

LQWUD��DOV�DXFK�LQWHUPROHNXODU��$JDVKH�XQG�+DUWO����������

,Q� HLQHU� HXNDU\RQWLVFKHQ�=HOOH� HUJLEW� VLFK� ]XVlW]OLFK� GDV�3UREOHP�GHV�3URWHLQWUDQVSRUWV� LQ�

GLH�=HOONRPSDUWLPHQWH�GXUFK�0HPEUDQHQ�KLQGXUFK��)�U�GLHVHQ�7UDQVSRUW��]��%��LQ�0LWRFKRQG�

ULHQ�XQG�&KORURSODVWHQ�� LVW�]XQlFKVW�HLQH�NRQWUROOLHUWH�(QWIDOWXQJ�QRWZHQGLJ� LVW��,QQHUKDOE�GHV�

2UJDQHOOV�PXVV�GDV�3URWHLQ�GDQQ�ZLHGHU�VHLQH�QDWLYH�)RUP�HUODQJHQ��-HQVHQ�XQG�-RKQVRQ���������

)�U�DOOH�GLHVH�3UR]HVVH�GHU�(UODQJXQJ�XQG�$XIUHFKWHUKDOWXQJ�GHV�NRUUHNWHQ�)DOWXQJV]XVWDQGHV�

HLQHV�3URWHLQV�JLEW�HV�GDKHU� LQ�DOOHQ�=HOONRPSDUWLPHQWHQ�HLQH�JDQ]H�5HLKH�YRQ�)DOWXQJVKHOIHU�

SURWHLQHQ�� VRJHQDQQWH� ÅPROHNXODUH� &KDSHURQH´�� 'LHVH� 3URWHLQH� XQWHUVW�W]HQ� ²� ]XPHLVW� XQWHU�

(QHUJLHYHUEUDXFK�²�GLH�)DOWXQJ�DQGHUHU�3URWHLQH���EHUWUDJHQ�MHGRFK�NHLQH�VWHULVFKH�,QIRUPDWLRQ�

�%XNDX��HW�DO�����������

'LH�(LQWHLOXQJ�GHU�&KDSHURQH�HUIROJW� LQ�YHUVFKLHGHQH�)DPLOLHQ��$XIJUXQG�GHU�,QGX]LHUEDU�

NHLW�GXUFK�+LW]HVWUHVV�ZHUGHQ�VLH�PLWXQWHU�DXFK�DOV�+LW]HVFKRFN�3URWHLQH��KHDW�VKRFN�SURWHLQV��



(LQOHLWXQJ�
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+VS���EH]HLFKQHW��VLQG�MHGRFK�]XP�7HLO�DXFK�GXUFK�DQGHUH�)DNWRUHQ�ZLH�R[LGDWLYHQ�6WUHVV�RGHU�

6FKZHUPHWDOOLRQHQ�LQGX]LHUEDU����

���� 'LH�&KDSHURQLQH�

'LH� *UXSSH� GHU� &KDSHURQLQH� XQWHUWHLOW� VLFK� LQ� GLH� +VS���)DPLOLH� XQG� GLH� 75L&�)DPLOLH��

'LHVH�3URWHLQH�ELOGHQ�IDVVDUWLJH�6WUXNWXUHQ�DXV��EHUHLQDQGHUJHVWDSHOWHQ�5LQJHQ��,P�,QQHUQ�HLQHV�

VROFKHQ�)DVVHV�HUIROJW�GHU�)DOWXQJVSUR]HVV��0D\KHZ�HW�DO���������0D\KHZ�XQG�+DUWO���������=X�GHU�

+VS��� )DPLOLH� JHK|UHQ� GDV� EDNWHULHOOH�*UR(/�PLW� VHLQHP�&R�)DNWRU�*UR(6�� GLH� HXNDU\RQWL�

VFKHQ� +RPRORJHQ� +VS���+VS��� LQ� GHQ�0LWRFKRQGULHQ� XQG� &VQ���&VQ��� LQ� GHQ� 3ODVWLGHQ��

�(OOLV� XQG� +DUWO�� ������ +HPPLQJVHQ� HW� DO��� ������� ,P�&\WRVRO� HXNDU\RQWLVFKHU� =HOOOHQ� ZLUG� GHU�

.RPSOH[�75L&�JHQDQQW��7&3���FRQWDLQLQJ�ULQJ�FRPSOH[���XQG�EHVWHKW�DXV�]ZHL��EHUHLQDQGHU�

JHVWDSHOWHQ�5LQJHQ�DXV� MHZHLOV���RGHU���YHUVFKLHGHQHQ�8QWHUHLQKHLWHQ�PLW�HLQHP�0ROHNXODUJH�

ZLFKW�YRQ� MHZHLOV� HWZD����N'D��'HU�$QWHLO�GHV�&KDSHURQLQV�DP�JHVDPWHQ�3URWHLQIDOWXQJVSUR�

]HVV� LQ� GHU� =HOOH� XQWHUVFKHLGHW� VLFK� LQ� 3UR�� XQG� (XNDU\RQWHQ� ZHVHQWOLFK�� :lKUHQG� LQ�

3URNDU\RQWHQ���������DOOHU�QHXV\QWKHWLVLHUWHQ�3URWHLQH�YRQ�*UR(/�*UR(6�LQ�:HFKVOZLUNXQJ�

WUHWHQ�� LVW� GLH�%HWHLOLJXQJ� YRQ�&KDSHURQLQHQ� LP�&\WRVRO� GHU�(XNDU\RQWHQ�ZHQLJHU� DXVJHSUlJW��

$OV�6XEVWUDWH�VLFKHU�LGHQWLIL]LHUW�ZXUGHQ�ELVKHU�QXU�$NWLQ�XQG�7XEXOLQ���

:lKUHQG�GHU�SURNDU\RQWLVFKH�*UR(/�*UR(6².RPSOH[�HLQH�SRVWWUDQVODWLRQDOH�)DOWXQJ�VHL�

QHU�6XEVWUDWH�YRUQLPPW��NRQQWH�EHLP�HXNDU\RQWLVFKHQ�75L&��DXFK�HLQ�FRWUDQVODWLRQDOHU�3UR]HVV�

QDFKJHZLHVHQ�ZHUGHQ��1HW]HU�XQG�+DUWO��������1HW]HU�XQG�+DUWO���������

'DV�&KDSHURQLQ� DXV�$UFKDHD�ZLUG� JHOHJHQWOLFK� DXFK� DOV�7KHUPRVRP�EH]HLFKQHW�XQG�ZHLVW�

PHKU�bKQOLFKNHLWHQ� ]XP� HXNDU\RQWLVFKHQ� DOV� ]XP�EDNWHULHOOHQ�&KDSHURQLQ� DXI�� EHVLW]W� MHGRFK�

QXU�����YHUVFKLHGHQH�8QWHUHLQKHLWHQ��0DFDULR�HW�DO����������

���� 'LH�+VS���)DPLOLH�

9HUWUHWHU�GHU�+VS���)DPLOLH�H[LVWLHUHQ�LQ�3URNDU\RQWHQ�XQG�LQ�GHQ�PHLVWHQ�.RPSDUWLPHQWHQ�

HXNDU\RQWLVFKHU� =HOOHQ�� VR� ]�� %�� LQ� .HUQ�� 0LWRFKRQGULHQ�� 3ODVWLGHQ�� (QGRSODVPDWLVFKHP�

5HWLFXOXP�XQG�LP�&\WRVRO��9LHOH�(XNDU\RQWHQ�EHVL]WHQ�QHEHQ�KLW]HLQGX]LHUEDUHQ�DXFK�HLQH�RGHU�

PHKUHUH�NRQVWLWXWLY�H[SULPLHUWH�)RUPHQ��+VF����YRQ�+VS��V��

,Q� (VFKHULFKLD� FROL� ZXUGHQ� GLHVH� 3URWHLQH� ]XQlFKVW� LQ� 9HUELQGXQJ� PLW� HLQHU� JHVW|UWHQ�

5HSOLNDWLRQ� YRQ�3KDJHQ�'1$�JHIXQGHQ� XQG� WUDJHQ�GDKHU� GLH�%H]HLFKQXQJ�'QD.� �HQWVSULFKW�

+VS���LQ�(XNDU\RQWHQ��XQG�GHU�]XJHK|ULJH�&R�)DNWRU�'QD-��HQWVSULFKW�+VS���LQ�(XNDU\RQWHQ��

�=\OLF]��������=\OLF]�HW�DO�����������
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$XIEDX�XQG�)XQNWLRQ�HLQHV�+VS���OlVVW�VLFK�DQKDQG�VHLQHU�3ULPlUVWUXNWXU�LQ�GUHL�'RPlQHQ�

HLQWHLOHQ��'HU�1�7HUPLQXV�ZLUG�GXUFK�HLQH�KRFKNRQVHUYLHUWH����N'D�$73DVH�'RPlQH�JHELOGHW��

GDUDQ� VFKOLHVVW� VLFK� HLQH� ������ N'D� JUR�H� 6XEVWUDWELQGXQJVGRPlQH� DQ�� GLH� �EHU� K\GURSKREH�

%HUHLFKH� I�U� GLH� :HFKVHOZLUNXQJ� PLW� XQJHIDOWHWHQ� 6XEVWUDWHQ� YHUI�JW�� 'HU� HWZD� ��� N'D�

XPIDVVHQGH�&�7HUUPLQXV�LVW�ZHQLJ�NRQVHUYLHUW�XQG�EHVWLPPW�GLH�:HFKVHOZLUNXQJ�PLW�GHP�&R�

)DNWRU�+VS���XQG�ZHLWHUHQ�&KDSHURQHQ� �&\U� HW� DO��� ������:DQJ� HW� DO��� �������9LHOH�F\WRVROLVFKH�

+VS��V�EHVLW]HQ�DP�H[WUHPHQ�&�7HUPLQXV�GLH�$PLQRVlXUHQ�((9'��'LHVHV�0RWLY�EHHLQIOXVVW�

ZHVHQWOLFK�VRZRKO�GLH�$73DVH�$NWLYLWlW��DOV�DXFK�GLH�,QWHUDNWLRQ�PLW�6XEVWUDWSHSWLGHQ��6FKHXIOHU�

HW�DO�����������

�

�

+VS��V� ELQGHQ� HWZD� �� $PLQRVlXUHQ� XPIDVVHQGH� K\GURSKREH� $EVFKQLWWH� XQJHIDOWHWHU�

3URWHLQH� XQG� YHUKLQGHUQ� VR� GHUHQ� $JJUHJDWLRQ�� ,Q� HLQHP� $73�DEKlQJLJHQ� 3UR]HVV� XQWHU�

%HWHLOLJXQJ� GHV� &R�&KDSHURQV� +VS��� ZLUG� GDV� 6XEVWUDWSHSWLG� ZLHGHU� IUHLJHVHW]W�� %HL�

3URNDU\RQWHQ�H[LVWLHUW� ]XVlW]OLFK�]X�GHQ�+VS����XQG�+VS���+RPRORJHQ�'QD.�XQG�'QD-�GHU�

1XNOHRWLGDXVWDXVFKIDNWRU�*US(��(QWVSUHFKHQGH�HXNDU\RQWLVFKH�*US(�+RPRORJH�VLQG�QXU�DXV�

0LWRFKRQGULHQ� �%ROOLJHU� HW� DO��� ������ XQG� 3ODVWLGHQ� �6FKOLFKHU� XQG� 6ROO�� ������ EHNDQQW�� 'HU�

5HDNWLRQV]\NOXV�LVW� LQ�3UR��XQG�(XNDU\RQWHQ�JXW�FKDUDNWHULVLHUW��+DUWO��������/DXIHQ�HW�DO���������

$EELOGXQJ�����0RGHOO�GHV�5HDNWLRQV]\NOXV�YRQ�'QD.�'QD-�XQG�*US(�

'DV�XQJHIDOWHWH�6XEVWUDW�ELQGHW�DQ�'QD-�XQG�LPQWHUDJLHUW�PLW�'QD.�LQ�GHU�$73�JHEXQGHQHQ�)RUP��D���'XUFK�
+\GURO\VH�GHV�$73�ELOGHW�VLFK�HLQ�VWDELOHU�.RPSOH[�DXV�'QD-��'QD.�$'3��XQG�GHP�6XEVWUDW��E���'HU�1XNOHRWL�
GDXVWDXVFKIDNWRU�*US(�EHZLUNW�GDV�$EO|VHQ�GHV�$'3��GXUFK�GLH�HUQHXWH�%LQGXQJ�YRQ�$73�]HUIlOOW�GHU�.RPSOH[��
�F��XQG�'QD.�XQG�'QD-�VWHKHQ�I�U�HLQHQ�QHXHQ�5HDNWLRQV]\NOXV�]XU�9HUI�JXQJ��G���'DV�6XEVWUDWSURWHLQ�HUODQJW�
VHLQH�QDWLYH�)RUP��ZLUG�DQ�*UR(/�ZHLWHUJHJHEHQ�RGHU�GXUFKOlXIW�HLQHQ�ZHLWHUHQ�'QD.�'QD-�=\NOXV���
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6XK� HW� DO��� ������� $EELOGXQJ� ���� ]HLJW� VFKHPDWLVFK� GHQ� 5HDNWLRQVYHUODXI� I�U� 'QD.�'QD-�� ,P�

$73�JHEXQGHQHQ� =XVWDQG� EHVLW]W� 'QD.� QXU� HLQH� JHULQJH� $IILQLWlW� ]X� VHLQHP� XQJHIDOWHWHQ�

6XEVWUDW��ZDV�HLQ�VFKQHOOHV�%LQGHQ�XQG�$EO|VHQ�HUP|JOLFKW��'QD-�VWLPXOLHUW�GLH�$73�+\GURO\VH�

XQG� EHZLUNW� GLH� $XVELOXQJ� HLQHV� VWDELOHQ� .RPSOH[HV� DXV�'QD.��'QD-� XQG� GHP� 6XEVWUDW�� ,Q�

HLQHP� JHVFKZLQGLJNHLWVEHVWLPPHQGHQ� 6FKULWW� HUIROJW� GXUFK�*US(�GDV�$EO|VHQ�GHV�$'3�YRP�

'QD.��6REDOG�VLFK�$73�DQ�'QD.�DQODJHUW��]HUIlOOW�GHU�.RPSOH[��XQG�HLQ�QHXHU�5HDNWLRQV]\NOXV�

NDQQ�EHJLQQHQ��

7URW]� LKUHU� DXVJHSUlJWHQ� +RPRORJLHQ� EHVLW]WHQ� +VS��V� YHUVFKLHGHQH� 6XEVWUDWVSH]LILWlWHQ�

XQG� VLQG� XQWHUHLQDQGHU� QXU� HLQJHVFKUlQNW� DXVWDXVFKEDU� �-DPHV� HW� DO��� ������� ,P� &\WRVRO� YRQ�

6DFFKDURP\FHV� FHUHYLVLDH� H[LVWLHUHQ� LQVJHVDPW� �� YHUVFKLHGHQH�+VS��V�� 6VD�S�� 6VD�S�� 6VD�S�� 6VD�S��

6VE�S� XQG� 6VE�S�9RQ� GLHVHQ� EHQ|WLJW� GLH�=HOOH� ]XP�hEHUOHEHQ� OHGLJOLFK� LUJHQGHLQHV� DXV� GHU�

6VD�*UXSSH�� 'LH� JU|�WHQ� IXQNWLRQDOHQ� 8QWHUVFKLHGH� EHVWHKHQ� ]ZLVFKHQ� GHQ� EHLGHQ�*UXSSHQ�

6VD� XQG� 6VE�� � 'LH� EHLGHQ� 6VE�3URWHLQH� XQWHUVFKHLGHQ� VLFK� XQWHUHLQDQGHU� OHGLJOLFK� LQ� HLQHU�

$PLQRVlXUH�� ZHLVHQ� ]X� GHQ�+VS��V� GHU� 6VD�*UXSSH� HLQH�+RPRORJLH� YRQ� QXU� ����� DXI� XQG�

EHVLW]HQ� HLQHQ� XP� HWZD� ��� $PLQRVlXUHQ� YHUN�U]WHQ� &�7HUPLQXV� RKQH� ((9'�0RWLY�� ,P�

*HJHQVDW]�]X�+VS��V�GHU�6VD�.ODVVH�ZLUG� LKUH�([SUHVVLRQ�GXUFK�+LW]H�RGHU�R[LGDWLYHQ�6WUHVV�

YHUPLQGHUW��$X�HUGHP�OlVVW�VLFK�LKUH�$73DVH�$NWLYLWlW�ZHGHU�GXUFK�3HSWLGVXEVWUDWH�QRFK�GXUFK�

'QD-�+RPRORJH�EHHLQIOXVVHQ��'LH�YLHU�+VS���GHU�6VD�*UXSSH�XQWHUVFKHLGHQ� VLFK�YR� DOOHP� LQ�

LKUHP� ([SUHVVLRQ�� 66$�� XQG� 66$�� ZHUGHQ� NRVWLWXWLY� H[SUHPLHUW�� 66$�� LVW� ]XVlW]OLFK�

VWUHVVLQGX]LHUEDU��66$��XQG�66$��ZHUGHQ�DXVVFKOLH�OLFK�EHL�6WUHVV�H[SULPLHUW���

$OV�&R�)DNWRUHQ�YRQ�PHQVFKOLFKHQ�+VS��V�VLQG�QHEHQ�GHQ�VSlWHU�DXVI�KUOLFKHU�EHVFKULHEH�

QHQ�+VS��V�QRFK�HLQLJH�ZHLWHUH�3URWHLQH�EHNDQQW��%DOOLQJHU�HW�DO����������+LHU]X�]lKOW�GLH�*UXSSH�

GHU�%$*�3URWHLQH��GLH�GLH�$73DVH�$NWLYLWlW� LQKLELHUHQ� �7DND\DPD� HW� DO��� ������ �7DND\DPD� HW� DO���

�������(LQ�NRPSHWLWLYHU�$QWDJRQLVW�YRQ�%$*�3URWHLQHQ� LVW�GDV�+LS��'LHVHV�3URWHLQ�VWDELOLVLHUW�

GHQ� +VS��� 6XEVWUDWNRPSOH[� XQG� LVW� EHWHLOLJW� DQ� GHU� %LOGXQJ� GHV� +VS���+VS���+RS�

.RPSOH[HV��+RKIHOG�HW�DO����������0LW�+LOIH�GLHVHV�&KDSHURQ�6\VWHPV�ZLUG�GLH�)DOWXQJ�YRQ�HLQL�

JHQ� 7UDQVNULSWLRQVIDNWRUHQ� XQG� 3URWHLQNLQDVHQ� EHZLUNW�� (LQ� ZHLWHUHU� 5HJXODWRU� GHU� $73DVH�

$NWLYLWlW� YRQ�+VS��� LVW� GDV� &+,3� �&�WHUPLQXV� RI� +VF��� LQWHUDFWLQJ� SURWHLQ�� �%DOOLQJHU� HW� DO���

�������

'LH� DP� ZHLWHVWHQ� YHUEUHLWHWHQ� &R�)DNWRUHQ� I�U� +VS��� VLQG� GLH� 0LWJOLHGHU� GHU� +VS���

)DPLOLH��,KUH�6WUXNWXU�XQG�/RNDOLVDWLRQ�KDW�(LQIOXVV�QLFKW�QXU�DXI�GLH�$NWLYLWlW�YRQ�+VS����VRQ�

GHUQ� DXFK� DXI� GLH� 6XEVWUDWVSH]LILWlW�� (LQHUVHLWV� H[LVWLHUHQ� EHVWLPPWH� 3DDUXQJHQ� YRQ�

+VS���+VS����DQGHUHUVHLWV�N|QQHQ�HLQ�XQG�GHPVHOEHQ�+VS���GXUFK�YHUVFKLHGHQ�+VS��V�XQWHU�

VFKLHGOLFKH��)XQNWLRQHQ�]XJHZLHVHQ�ZHUGHQ��.HOOH\�XQG�*HRUJRSRXORV��������5DVVRZ�HW�DO����������
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$EELOGXQJ�����'RPlQHQVWUXNWXU�DXVJHZlKOWHU��'QD-�KRPRORJHU�3URWHLQH�

�'LH�+VS���3URWHLQH�YRP�7\S��EHVLW]HQ�HLQH�=Q�)LQJHUGRPlQH��GLH�GHQ�3URWHLQHQ�GHV�7\SV���IHKOW��OLQNV���
GLH�3URWHLQH�GHV�7\SV����PLWWH��EHVLW]HQ�OHGLJOLFK�GLH�-�'RPlQH�DOV�JHPHLQVDPHV�0HUNPDO�XQG�ZHLVHQ�NHLQH�
&KDSHURQB$NWLYLWlW�DXI��'LH�UHFKWH�$EELOGXQJ�]HLJW�GLH�DXV�105�'DWHQ�HUPLWWHOH�6WUXNWXU�GHU�-�'RPlQH�GHV�
'QD-�DXV�(��FROL��.HOOH\���������

$OOH�+VS��V�EHVLW]WHQ�HLQH�FD�����$PLQRVlXUHQ�XPIDVVHQGH�-�'RPlQH��GLH�HLQH�$73�DEKlQJLJH�

%LQGXQJ�YRQ�6XEVWUDWSHSWLGHQ�GXUFK�+VS���UHJXOLHUW��.DU]DL�XQG�0F0DFNHQ��������/DQJHU�HW�DO���

������/DXIHQ�HW�DO���������:DOO�HW�DO���������'LH�6WUXNWXU�GHU�-�'RPlQH�GHV�'QD-�DXV�(��FROL�LVW�DXV�

105�8QWHUVXFKXQJHQ� EHNDQQW� 6LH� EHVWHKW� DXV� YLHU�α�+HOLFHV�� GLH� HLQ�+HOL[�WXUQ²KHOL[�� ORRS��

KHOL[�WXUQ�KHOL[�$QRUGQXQJ�HLQQHKPHQ��'HU�/RRS�]ZLVFKHQ�GHQ�+HOLFHV�,,�XQG�,,,�HQWKlOW�GDV�

KRFKNRQVHUYLHUWH�+3'�0RWLY��GDV�I�U�GLH�6WLPXOLHUXQJ�GHU�$73DVH�$NWLYLWlW�YRQ�+VS���DEVR�

OXW�HVVHQWLHOO�LVW��

�

�

'LH� *UXSSH� GHU� +VS���3URWHLQH� NDQQ� DQKDQG� LKUHU� ZHLWHUHQ� 3ULPlUVWUXNWXU� LQ� GUHL� 6XE�

7\SHQ�XQWHUWHLOW�ZHUGHQ��+VS��V�YRP�7\S��XQG�7\S���N|QQHQ�EHLGH�DOV�&KDSHURQH�IXQJLHUHQ�

XQG�GHQDWXULHUWH�3URWHLQH�DQ�+VS���KHUDQI�KUHQ��-HGRFK�VLQG�7\S���XQG�7\S��+VS��V�IXQNWLR�

QDO�QLFKW�HTXLYDOHQW��&DSODQ�XQG�'RXJODV��������/XNH�HW�DO���������XQG�ZHLVHQ�JU|�HUH�8QWHUVFKLH�

GH�LQ�LKUHU�&KDSHURQ�$NWLYLWlW�DXI��/X�XQG�&\U���������9HUWUHWHU�GHV�7\SV��ZLH�GDV�'QD-�DXV�(��

FROL� ��+GM�� DXV�0HQVFK�XQG�<GM�S� DXV�+HIH�EHVLW]HQ� HLQH�=LQNILQJHU�'RPlQH��GLH�YHUPXWOLFK�

lKQOLFK�ZLH�=LQNILQJHUPRWLYH�EHL�'1$�ELQGHQGHQ�3URWHLQHQ�DXIJHEDXW� LVW��=XVDPPHQ�PLW�HL�

QHP�NRQVHUYLHUWHQ�&�7HUPLQXV�I�KUW�GLHV�DXI�HLQH�QRFK�XQEHNDQQWH�$UW�XQG�:HLVH�]XP�(UNHQ�
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QHQ�QLFKW�QDWLYHU�3URWHLQH��%DQHFNL�HW�DO���������*RIILQ�XQG�*HRUJRSRXORV��������6]DER�HW�DO����������

+VS���YRP�7\S���ZLH�GDV�PHQVFKOLFKH�+GM��XQG�6LV�S�DXV�+HIH��/XNH�HW�DO���������=KRQJ�XQG�

$UQGW��������EHVLW]HQ�NHLQ�=LQN�)LQJHU�0RWLY�DEHU�GHQ�NRQVHUYLHUWHQ�&�7HUPLQXV��0HFKDQLVPXV�

XQG�6XEVWUDWVSH]LILWlW�LKUHU�&KDSHURQ�$NWLYLWlW�LVW�GDKHU�HWZDV�YHUVFKLHGHQ�YRQ�GHQ�+VS��V�GHV�

7\SV����

'LH�+VS��V�YRP�7\S��EHVLW]WHQ�OHGLJOLFK�GLH�-�'RPlQH�DOV�JHPHLQVDPHV�0HUNPDO�XQG�ZHL�

VHQ�NHLQH�$IILQLWlW�]X�GHQDWXULHUWHQ�3URWHLQHQ�DXI��$XV�GLHVHP�*UXQG�ZHUGHQ�VLH�DQGHUHQ�'HIL�

QLWLRQHQ� IROJHQG� QLFKW� ]X� GHQ� +VS��V� JH]lKOW�� =X� GLHVHU� *UXSSH� JHK|UHQ� ]�� %�� YLUDOH� 7�

$QWLJHQH��GHUHQ�-�'RPlQH�HWZDV�DQGHUV�DXIJHEDXW�LVW��%HUMDQVNLL�HW�DO����������XQG�DXFK�GDV�$X[L�

OLQ�� GDV� �EHU� HLQH�&�WHUPLQDOH� -�'RPlQH� YHUI�JW� XQG� ]XVDPPHQ�PLW�+VS��� DP�$XIO|VHQ�GHV�

&ODWKULQJHU�VWHV�YRQ�PLW�&ODWKULQ�XPK�OOWHQ�9HVLNHOQ�EHWHLOLJW� LVW��(LQH�-�'RPlQH�LQ�GHU�0LWWH�

GHV�0ROHN�V� ILQGHW� VLFK� EHLP�=XRWLQ� �=XR�S�� DXV�+HIH�� GLHVHV� QXNOHLQVlXUHELQGHQGH�3URWHLQ�

�=KDQJ�HW�DO���������EHILQGHW�VLFK�DQ�5LERVRPHQ��<DQ�HW�DO����������

)RUPHQ�YRQ�+VS���VLQG�LQ�IDVW�DOOHQ�=HOONRPSDUWLPHQWHQ�YRUKDQGHQ��,P�&\WRVRO�YRQ�6��FH�

UHYLVLDH��VLQG�GLHV�XQWHU�DQGHUHP�6LV�S�XQG�<GM�S��'DV�6LV�S�KDW�RIIHQEDU�HLQH�EHVRQGHUH�)XQN�

WLRQ�� GD� HV� I�U� GDV� hEHUOHEHQ� GHU� =HOOH� HVVHQWLHOO� LVW�� (LQ� OHWDO� ZLUNHQGHU� NQRFN�RXW� LVW� I�U�

+VS��V�XQJHZ|KQOLFK��GD�]ZDU�HLQH�6SH]LDOLVLHUXQJ�LQQHUKDOE�GHU�3URWHLQJUXSSH�YRUOLHJW��HVVHQ�

WLHOOH�)XQNWLRQHQ� MHGRFK�YRQ�DQGHUHQ�+RPRORJHQ��EHUQRPPHQ�ZHUGHQ�N|QQHQ��6LV�S�ZXUGH�

DOV� KLJK� FRS\� VXSSUHVVRU� HLQHV� 3KlQRW\V� HLQHU� 0XWDWLRQ� LP� 6,7��*HQ� JHIXQGHQ� �6,7��

6XSSUHVVRU� ��� �/XNH� HW� DO��� ������ 6,7�� NRGLHUW� I�U� HLQH� VHULQ�� XQG� WKUHRQLQVSH]LILVFKH�

3KRVSKRSURWHLQ�3KRVSKDWDVH��GLH�DQ�GHU�5HJXODWLRQ�GHV�hEHUJDQJV�YRQ�GHU�VSlWHQ�*��LQ�GLH�6�

3KDVH� GHV� =HOO]\NOXV� EHWHLOLJW� LVW�� (QWVSUHFKHQGH� +RPRORJH� VLQG� DXV� 6FKL]RVDFFKDURP\FHV� SRPEH�

�3VL�S�� �3DUN� HW� DO��� �������&U\SWRFRFFXV� FXUYDWXV� �&F6,6�� �6SHFKW� HW� DO��� ������XQG�3K\WRSKWKRUD�PHJD�

VSHUPD�EHNDQQW��3P6,6���6SHFKW����������

�

���� 'LH�I�U�GLH�8QWHUVXFKXQJ�DXVJHZlKOWHQ�2UJDQLVPHQ�

=LHO�GLHVHU�$UEHLW�ZDU�GLH�&KDUDNWHULVLHUXQJ�YRQ�6,6�DXV�]ZHL�2UJDQLVPHQ��&U\SWRFRFFXV�FXUYD�

WXV�HLQHP�KHIH�DUWLJ�ZDFKVHQGHQ�%DVLGLRP\FHWHQ�XQG�GHP�SIODQ]HQSDWKRJHQHQ�2RP\FHWHQ�3K\�

WRSKWKRUD�PHJDVSHUPD��
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������ �&U\SWRFRFFXV�FXUYDWXV�

%HL�GLHVHP�EDVLGLRP\FHWLVFKHQ�+HIH�KDQGHOW�HV�VLFK�XP�HLQH�VRJHQDQQWH�gOKHIH��GDV�KHL�W��

VLH�NDQQ�DEKlQJLJ�YRP�1DKUXQJVDQJHERW�JU|�HUH�0HQJHQ�7ULDF\OJO\FHULGH�V\QWKHWLVLHUHQ��VSHL�

FKHUQ�XQG�EHL�%HGDUI�ZLHGHU�PRELOLVLHUHQ��8QWHU�JHHLJQHWHQ�%HGLQJXQJHQ�NDQQ�GHU�/LSLGJHKDOW�

ELV�]X�����GHU�7URFNHQPDVVH�DXVPDFKHQ�%HL�6DFFKDURP\FHV�FHUHYLVLDH�VLQG�HV�QXU�PD[LPDO�������

�'DXP� HW� DO��� ������7XOOHU� HW� DO��� ������'LH�$NNXPXODWLRQ�YRQ�/LSLGHQ�NDQQ�GXUFK�GDV�.RKOHQ�

VWRII�6WLFNVWRII�9HUKlOWQLV�LP�0HGLXP�EHLQIOXVVW�ZHUGHQ��(YDQV�XQG�5DWOHGJH���������%HL�HLQHP�

DXVJHJOLFKHQHQ�9HUKlOWQLV��&�1 ����ZHUGHQ�QXU�JHULQJH�0HQJHQ�/LSLGH�V\QWKHWLVLHUW��EHL�6WLFN�

VWRIIPDQJHO�XQG�DXVUHLFKHQGHP�.RKOHQVWRIIDQJHERW��&�1 ����VWHLJW�GLH�6\QWKHVHUDWH�VWDUN�DQ�

�(YDQV�XQG�5DWOHGJH��������3DUN�HW�DO����������

'LHVHU�6WRIIZHFKVHOSUR]HVV�ZLUG�GXUFK�HLQH�F\WRVROLVFKH�$73�&LWUDW�/\DVH�HUP|JOLFKW��'LH�

VHV�(Q]\P�ELOGHW�DXV�&LWUDW�XQWHU�$73�9HUEUDXFK�2[DODFHWDW�XQG�$FHW\O�&R$��ZHOFKHV�I�U�GHQ�

$XIEDX�GHU�)HWWVlXUHQ�YHUZHQGHW�ZLUG��(YDQV�HW�DO����������gOKHIHQ�VLQG�ELV�DXI�ZHQLJH�$XVQDK�

PHQ� LQ� GHU� /DJH�� LKUH� )HWWUHVHUYHQ� ]X�PRELOLVLHUHQ�� ZHQQ� H[RJHQH�.RKOHQVWRIITXHOOHQ� NQDSS�

ZHUGHQ�� =XVDPPHQ� PLW� GHU� 5HJXOLHUXQJ� GHV� )HWWVWRIIZHFKVHOV� NDQQ� EHL�&�� FXUYDWXV� DXFK� GLH�

&KDSHURQDNWLYLWlW�EHHLQIOXVVW�ZHUGHQ��'HU�*HKDOW�DQ�&F6,6�XQWHUOLHJW�DEKlQJLJ�YRP�1DKUXQJV�

DQJHERW�VHKU�GHXWOLFKHQ�9HUlQGHUXQJHQ��/XEHFN���������

&U\SWRFRFFXV� FXUYDWXV� �$SLRWULFKXP� FXUYDWXP��&DQGLGD� FXUYDWD��$7&&�������� LVW�ELRWHFKQRORJLVFK�

VHKU�JXW�XQWHUVXFKW��GD�GLH�)lKLJNHLW�]XP�:DFKVWXPV�DXI�/DFWRVH�HLQH�9HUZHUWXQJ�YRQ�0RONH��

]XU�3URGXNWLRQ�KRFKZHUWLJHU�)HWWH�HUP|JOLFKW� �$NLQGXPLOD�XQG�*ODW]��������'DQLHO� HW� DO��� ������

0HHVWHUV�HW�DO����������&��FXUYDWXV�LVW�HLQ�9HUZDQGWHU�GHV�KXPDQSDWKRJHQHQ�&U\SWRFRFFXV�QHRIRUPDQV��

�EHU� ,QIHNWLRQHQ� GXUFK�&�� FXUYDWXV� EHLP�0HQVFKHQ�ZXUGH� ELVKHU� MHGRFK� QXU� HLQPDO� EHULFKWHW�

�'URPHU�HW�DO����������

������ �3K\WRSKWKRUD�PHJDVSHUPD�

3K\WRSKWKRUD�PHJDVSHUPD�JHK|UW�DOV�2RP\FHW�]XP�5HLFK�GHU�6WUDPHQRSLOH�XQG�ZlFKVW�LQ�:XU�

]HOQ�YHUVFKLHGHQHU�3IODQ]HQ��'HU�EHNDQQWHVWH�9HUWUHWHU�GHU�*DWWXQJ�3K\WRSKWKRUD� LVW�3�� LQIHVWDQV��

GHU�(UUHJHU� GHU�.UDXWIlXOH� EHL�.DUWRIIHOQ��2RP\FHWHQ�YHUI�JHQ� LP�*HJHQVDW]� ]X�3LO]HQ��EHU�

HLQHQ��EHUZLHJHQG�GLSORLGHQ�/HEHQV]\NOXV��$EKlQJLJ�YRQ�lX�HUHQ�%HGLQJXQJHQ�NDQQ�GLH�9HU�

PHKUXQJ��EHU�=RRVSRUHQ�RGHU�VH[XHOO��EHU�GLH�9HUVFKPHO]XQJ�YRQ�$QWKHULGLXP�XQG�2RJRQL�

XP�PLW�$XVELOGXQJ�YRQ�2RVSRUHQ�HUIROJHQ� �(OOLRW��������5LEHUR���������1DFK�.HLPXQJ�GLHVHU�

6SRUHQ�ZlFKVW�HLQ�QHXHV�0\]HO�KHUDQ��GDV�DXV�XQVHSWLHUWHQ��PXOWLQXNOHlUHQ�+\SKHQ�EHVWHKW��,Q�

GHQ� LP�:DFKVWXQ�EHILQGOLFKHQ�+\SKHQVSLW]HQ�EHILQGHW� VLFK�GDV� VRJHQDQQWH�ÅIXQNWLRQHOOH�&\�

WRSODVPD´�PLW�=HOONHUQHQ��'LFW\RVRPHQ��0LWRFKRQGULHQ��(5��IUHLHQ�5LERVRPHQ�XQG�VHNUHWRUL�
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��

VFKHQ�9HVLNHOQ��ZlKUHQG� LQ�lOWHUHQ�%HUHLFKHQ�GHV�0\FHOV�YRU]XJVZHLVH�5HVHUYHF\WRSODVPD�DXV�

9DNXROHQ�XQG�/LSLGN|USHUQ�DQ]XWUHIIHQ�LVW��$XFK�ZHQQ�2RP\FHWHQ�LQ�LKUHP�(UVFKHLQXQJVELOG�

3LO]HQ�lKQHOQ��]HLJHQ�VLH�ELRFKHPLVFK�+RPRORJLHQ�]X�3IODQ]HQ��'LH�=HOOZDQG�HQWKlOW�&HOOXORVH��

XQG� GLH� /\VLQV\QWKHVH� HUIROJW� �EHU� GHQ� 'LDPLQRSLPHOLQVlXUH�:HJ�� ,P� *HJHQVDW]� ]X� 3LO]HQ��

LQVEHVRQGHUH� ]X� 6DFFKDURP\FHV� FHUHYLVLDH�� LVW� �EHU� &KDSHURQH� LQ�2RP\FHWHQ� QXU� ZHQLJ� EHNDQQW��

1HEHQ�HLQHP�+VS���DXV�$FKO\D�DPELVH[XDOLV�VLQG�+VS��V�DXV�%UHPLD�ODFWXFDH��$FKO\D�NOHEVLDQD�XQG�

3K\WRSKWKRUD�FLQQDPRPL�EHVFKULHEHQ�ZRUGHQ��

�
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�� 0HWKRGHQ�

)�U�0HGLHQ� XQG�3XIIHU� VRZLH� ]XP�:DVFKHQ� YRQ�=HOOSHOOHWV�ZXUGH� HQWVDO]WHV�:DVVHU� YHU�

ZHQGHW��GDV�LP�)DOOH�YRQ�'1$�3UlSDUDWLRQHQ�DXWRNODYLHUW�XQG�EHL�+DQGKDEXQJ�YRQ�51$�]X�

VlW]OLFK�YRUKHU���K�PLW��������Y�Y��'(3&�JHU�KUW�ZXUGH��,QNXEDWLRQHQ�XQG�=HQWULIXJDWLRQHQ�

HUIROJWHQ� EHL� 5DXPWHPSHUDWXU�� VRIHUQ� QLFKW� DQGHUV� DQJHJHEHQ�� 'LH� EHL� =HQWULIXJDWLRQHQ� YHU�

PHUNWHQ�5DGLDOEHVFKOHXQLJXQJHQ� EH]LHKHQ� VLFK� MHZHLOV� DXI� GLH�%HFKHUPLWWH��*HVFKZLQGLJNHLWV�

]HQWULIXJDWLRQHQ� HUIROJWHQ� JUXQGVlW]OLFK� QXU� LQ� GHU� 8OWUD]HQWULIXJH� 7HJLPHQWD� &HQWULNRQ� 7�

������

���� 9HUZHQGHWH�0DWHULDOLHQ�XQG�&KHPLNDOLHQ�

������ &KHPLNDOLHQ�

$OOH� 6WDQGDUGFKHPLNDOLHQ�ZXUGHQ� LQ�GHU�4XDOLWlW�S�D�� YRQ�GHQ�)LUPHQ�0HUFN� �'DUPVWDGW���

5RWK��.DUOVUXKH���6HUYD��+HLGHOEHUJ���6LJPD��'HLVHQKRIHQ���5LHGHO�GH�+DHQ��6HHO]H��XQG�)OXND�

�1HX�8OP��EH]RJHQ��/HGLJOLFK�0HWKDQRO��,VRSURSDQRO�XQG�(VVLJVlXUH�ZXUGHQ�I�U�:DVFKO|VXQ�

JHQ�X��l��DXFK�LQ�WHFKQLVFKHU�4XDOLWlW�HLQJHVHW]W��

�

9HUVXFKVVlW]H��.LWV���5HDJHQ]LHQ�XQG�(Q]\PH�

$PSKRO\WH� � � � � � � � 6HUYD��+HLGHOEHUJ�

$PSOLI\
� �
�� � � � � � � � $PHUVKDP�3KDUPDFLD��

���%LRWHFK��)UHLEXUJ�

$QWLN|USHU�JHJHQ�,J*��.DQLQFKHQ��DOV�.RQMXJDW�PLW�� � %LRUDG��0�QFKHQ�

���DONDOLVFKHU�3KRVSKDWDVH� � � � � � �

$QWLN|USHU�JHJHQ�,J*��0DXV��DOV�.RQMXJDW�PLW�� � � 'DNR��+DPEXUJ�

���DONDOLVFKHU�3KRVSKDWDVH� �

$QWLN|USHU�JHJHQ�,J*��.DQLQFKHQ��DOV�.RQMXJDW�PLW�� � 'DNR��+DPEXUJ�

���3HUR[LGDVH� � � � � �

$QWLN|USHU�JHJHQ�,J*��0DXV��DOV�.RQMXJDW�PLW�� � � 'DNR��+DPEXUJ�

���3HUR[LGDVH� � � � � �

$QWLN|USHU�JHJHQ�,J*��.DQLQFKHQ���ELRWLQ\OLHUW� � � $PHUVKDP�3KDUPDFLD��

���%LRWHFK��)UHLEXUJ��

3HUR[LGDVH��JHNRSSHOW�DQ�6WUHSWDYLGLQ� � � � $PHUVKDP�3KDUPDFLD��
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���%LRWHFK��)UHLEXUJ�

$QWL�α�7XEXOLQ��PRQRNORQDO��.ORQ�'0�$� � � � 6LJPD��'HLVHQKRIHQ�

$QWL�*67��PRQRNORQDO� � � � � � 6DQWD�&UX]��6DQWD�&UX]��

$QWL�/H[$��PRQRNORQDO� � � � � � 6DQWD�&UX]��6DQWD�&UX]�

$QWL�'QD.��� � � � � � � � GLDQRYD��+DPEXUJ�

5HDJHQV�]XU�0RGLIL]LHUXQJ�DP����(QGH�GHU�P51$�� � 5RFKH��0DQQKHLP��

����&DSSLQJ�5HDJHQV��P
�
�*SSS*�� �

)lUEHUHDJHQ]LHQ��%&,3�XQG�1%7�� � � � � 3URPHJD��0DGLVRQ�

)ROLQ�&LRFDOWHXV�5HDJHQV� � � � � � 0HUFN��'DUPVWDGW�

+HIH�7ZR�+\EULG�6\VWHP�´+\EULG�+XQWHU�µ� � � ,QYLWURJHQ��/HHN��1/�

,Q�YLWUR�7UDQVODWLRQVV\VWHPH� � � � � � 3URPHJD��0DGLVRQ�

/lQJHQVWDQGDUGV�I�U�51$�XQG�'1$� � � � 5RFKH��0DQQKHLP���

/\WLVFKH�(Q]\PH�DXV�7ULFKRGHUPD�KDU]LDQXP� � � � 6LJPD��'HLVHQKRIHQ�

0ROHNXODUJHZLFKWVVWDQGDUG�I�U�6'6�3$*(�� � � *LEFR�%5/��(JJHQVWHLQ�

6\VWHPH�]XU�,VROLHUXQJ�YRQ�3ODVPLGHQ� � � � 4LDJHQ��+LOGHQ�

Å4,$TXLFN�*HO�([WUDFWLRQ�.LW´� � � � � 4LDJHQ��+LOGHQ�

5HVWULNWLRQVHQGRQXFOHDVHQ� � � � � � $PHUVKDP�3KDUPDFLD��

���%LRWHFK��)UHLEXUJ�

5LERQXFOHDVH�$�����8�PJ� � � � � � 5RWK��.DUOVUXKH�

5LQGHUVHUXPDOEXPLQ��%6$��)UDNWLRQ�9� � � � 5RWK��.DUOVUXKH�

=(52�%OXQW
�
�7232

�
�3&5�&ORQLQJ�.LW� � � � ,QYLWURJHQ��/HHN��1/�

3&5�6FULSW��$PS�&ORQLQJ�.LW� � � � � 6WUDWDJHQH��+HLGHOEHUJ�

�

5DGLRFKHPLNDOLHQ�

α>
� �
3@�G&73�������P&L�PPRO�����P&L�PO�� � � $PHUVKDP�3KDUPDFLD��

�� � � � � � � � � ���%LRWHFK��)UHLEXUJ�

γ>
� �
3@�$73�������P&L�PPRO�����P&L�PO�� � � � $PHUVKDP�3KDUPDFLD��

���� � � � � � � � � ���%LRWHFK��)UHLEXUJ�

α>
� �
3@�$73�������P&L�PPRO�����P&L�PO�� � � � 1(1��.|OQ�

>
� �
6@�/�0HWKLRQLQ��!�����P&L�PPRO�������P&L�PO� � $PHUVKDP�3KDUPDFLD��

���%LRWHFK��)UHLEXUJ�
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������ 9HUEUDXFKVPDWHULDO�

%ORWWLQJ�3DSLHU�*%������*%����� � � � � 6FKOHLFKHU	6FKXHOO��� �

� � � � � � � � � �������'DVVHO�

1LWURFHOOXORVHPHPEUDQ�%$�����������P�3RUHQJU|�H�� � 6FKOHLFKHU	6FKXHOO��� �

� � � � � � � � � �������'DVVHO�

1\ORQ
�
�0HPEUDQ�Å4,$%5$1(´� � � � � 4LDJHQ��+LOGHQ�

5|QWJHQILOP�;�2PDW�$5��%,20$;�0� � � � .RGDN��5RFKHVWHU�

(QWZLFNOHU�'���� � � � � � � .RGDN��5RFKHVWHU�

)L[LHUVDO]�8QLIL[� � � � � � � .RGDN��5RFKHVWHU�

(&/���.LW�XQG�+\SHUILOP�(&/
� 	
� � � � � $PHUVKDP�3KDUPDFLD��

���%LRWHFK��)UHLEXUJ�

3DUDILOP�� � � � � � � � $PHULFDQ�1DWLRQDO�&DQ�

7LQWH�������.|QLJVEODX� � � � � � 3HOLNDQ��+DQQRYHU�

������ 2OLJRQXNOHRWLGH�

'LH� LP� IROJHQGHQ� DXIJHI�KUWHQ� 2OLJRQXNOHRWLGH� ZXUGHQ� YRQ� GHU� )LUPD� /LIHWHFKQRORJLHV�

�*ODVJRZ��8.��V\QWKHWLVLHUW�XQG�LQ�6WDQGDUGTXDOLWlW�I�U�+\EULGLVLHUXQJHQ��6HTXHQ]LHUXQJHQ�XQG�

3&5�$PSOLILNDWLRQHQ�HLQJHVHW]W��

�

8QLYHUVDO� � � �����*7$�$$$�&*$�&**�&&$�*7�²����

5HYHUVH� � � �����&$*�*$$�$&$�*&7�$7*�$&�²����

�

S+\E/H[�=HR�IRUZDUG� ����$**�*&7�**&�**7�7**�**7�7$7�7&*�&�²����

S+\E/H[�=HR�UHYHUVH� ����*$*�7&$�&77�7$$�$$7�77*�7$7�$&$�&�²����

S<(67US�IRUZDUG� � ����*$7�*77�$$&�*$7�$&&�$*&�&�²����

S<(67US�UHYHUVH� � ����*&*�7*$�$7*�7$$�*&*�7*$�&�²����

�

SPKVS��.,((9'� � ����$$*�$7&�*$*�*$5�*7&�*$&�²����

SPKVS��IRU,� � � ����**7�*&7�*$7�&$$�*$7�*&�²����

SPKVS��IRU,,�� � ����*&7�*&*�7$&�**&�&7*�²����

SPKVS��IRU,,,� � ����$&&�7*&�7*&�7*&�7**�²����

SPKVS��IRU,9� � ����*$*�$$&�$$*�$7&�$&*�$7&�²����

SPKVS��IRU9�� � ����*$*�$$*�*$*�*$*�7$&�*�²����

�
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SP����(FR5,VHQVH� � ����$&&�$$$�**$�$77�&&$�&$&�$&7�$&&�²���

SP����;KR,DQWL� � ����&$*�&77�$&7�&*$�*&$�$&$�7&*�*&�²���

SP����6DF,VHQVH%$� � ����$$*�$*7�*$*�&7&�7&&�*$*�&&*�²����

SP����.SQ,DQWL%$� � ����*&&�$&$�$**�7$&�&$&�$7&�&7&�&�²���

SP����%DP+,VHQVH35� ����*$$�*$*�7$&�&**�$7&�&*$�*&&�*�²���

SP����6SK,DQWL35� � �C��$&*�**$�*&$�7*&�$7$�$$&�*77�*&�²����

SP������(FR5,VHQVH%$� ����&7*�$$7�7&*�&7&�$*7�&7*�7*7�&&�²����

SP������1RW,DQWL%$�� ����*7&�7*&�**&�&*&�77$�*7&�*$&�²���

SP������+LQG,,,VHQVH35$� ����$$&�7$$�*&7�7*&�7&$�*7&�7*7�*7&�²����

SP������(FR5,DQWL35� ����*&*��$*$�&$7�7*$�$77�&*7�&7&�&*�²����

SP�����(FR5,VHQVH%$� ����$$*�$&*�$$7�7&*�&7&�$$*�&*$�&*�²���

SP�����.SQ,DQWL%$� � ����$$7�*7$�**7�$&&�*$*�*$&�**&�&�²����

SP�����+LQG,,,VHQVH35� ����$$*�$&$�$*&�77*�&7&�$$*�&*$�&*�²���

SP�����(FR5,DQWL35�� ����$&*�*&*�$$7�7&&�&*&�&*&�7&*�²����

������ *HUlWH�XQG�$SSDUDWXUHQ�

=HQWULIXJHQ�

���.�KO]HQWULIXJH�-����%� � � � � � %HFNPDQ��0�QFKHQ�

���8OWUD]HQWULIXJH�6SLQFR�/�����%�� � � � � %HFNPDQ��0�QFKHQ�

���8OWUD]HQWULIXJH�$,5)8*(�� � � � � %HFNPDQ��0�QFKHQ�

���8OWUD]HQWULIXJH�&HQWULNRQ�7������ � � � � 7HJLPHQWD��=�ULFK���EHU��

� � � � � � � � ���������������.RQWURQ��(FKLQJ�

'LFKWHJUDGLHQWHQIUDNWLRQLHUHU� � � � � ,VFR��+HLGHOEHUJ�

(OHNWURSKRUHVHDSSDUDWXUHQ�� � � � � � .HXW]��5HLVNLUFKHQ�

9DNXXPJHOWURFNQHU� � � � � � � %LR5DG��0�QFKHQ�

:HVWHUQEORWDSSDUDWXU�� � � � � � .HXW]��5HLVNLUFKHQ�

3KRWRPHWHU�8YLNRQ����� � � � � � .RQWURQ��(FKLQJ�

7KHUPRF\FOHU�� � � � � � � 3HUNLQ�(OPHU��:HLWHUVWDGW�

(OHNWURSRUDWRU�Å0LFUR�3XOVHU�´� � � � � %LR5DG��0�QFKHQ�

9DNXXPWLVFK]HQWULIXJH�63(('�9$&� � � � %DFKKRIHU��5HXWOLQJHQ�

+\EULGLVLHUXQJVRIHQ� � � � � � � :7%LQGHU�

�
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������ %LRORJLVFKHV�0DWHULDO�

&U\SWRFRFFXV�FXUYDWXV� � � $7&&��������$PHULFDQ�7\SH�&XOWXUH�&ROOHFWLRQ�

�

3K\WRSKWKRUD�PHJDVSHUPD� �������'HXWVFKH�6DPPOXQJ�YRQ�0LNURRUJDQLVPHQ��'60���

%UDXQVFKZHLJ�

�

6DFFKDURP\FHV�FHUHYLVLDH� � �

���/����,QYLWURJHQ�� � � 0$7D�KLV�∆����WUS������OHX��������DGH��/<6����

���OH[$RS�+,6���85$�����OH[$RS�ODF=��*$/���

�'HU�YROOVWlQGLJH�*HQRW\S�GLHVHV�6WDPPHV�LVW�XQEHNDQQW��

�9RMWHN�HW�DO����������

�

(VFKHULFKLD�FROL�

���;/��%OXH��6WUDWDJHQH�� � �UHF$��HQG$��J\U$���WKL���KVG5���VXS(���UHOD��DF�

� � � � � >)�SUR$%�ODF, 
 =∆0���7Q����7HW � ��$P\�&DP� @�

�

���;/���6WUDWDJHQH�� � � UHF$��HQG$��J\U$���WKL���KVG5���VXS(���UHOD��DF�

� � � � � >)�SUR$%�ODF, 
 =∆0���7Q����7HW � ��$P\�&DP� @�

�

���;/���*ROG�.DQ��6WUDWDJHQH�� 7HW
�
�∆�PFU$������∆�PFU&%�KVG605�PUU�����HQG$��

�VXS�(���WKL���UHF$��J\U$���UHO�$��ODF�+WH�>)��SUR$%�

�ODF, 
 =∆0���7Q����7HW
�
��7Q���.DQ

�
��$P\@

�

���723����,QYLWURJHQ�� � ) 
 �PFU$�∆�PUU�KVG506�PFU%&��Φ��ODF=∆0���∆ODF;����

GHR5�UHF$��DUD'����∆�DUD�OHX�������JDO8�JDO.�USV/�HQG$���

QXS*��

�

723��)���,QYLWURJHQ�� )�^ODF, � 7Q���7HW
�
�`PFU$� ∆�PUU�KVG506�PFU%&�� Φ��ODF=�
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���� $Q]XFKWPHWKRGHQ�

%HL� GHU�$Q]XFKW� YRQ�+HIH�� XQG�%DNWHULHQNXOWXUHQ�ZXUGHQ� VWHULOH�.XOWXUNROEHQ�XQG�3HWUL�

VFKDOHQ� YHUZHQGHW�� ]XP� hEHULPSIHQ� GLHQWHQ� DXVJHJO�KWH� 3ODWLQ|VHQ� XQG� 6NDOSHOONOLQJHQ� EHL�

3ODWWHQNXOWXUHQ��E]Z��VWHULOH�3LSHWWHQVSLW]HQ�EHL�)O�VVLJNXOWXUHQ��0HGLHQ�XQG�*HIl�H�ZXUGHQ����

PLQ�EHL������&�XQG���EDU�hEHUGUXFN�DXWRNODYLHUW��

������ .XOWXUHQ�YRQ�&U\SWRFRFFXV�FXUYDWXV�

'LH�+HIH� ODJ�EHUHLWV� DOV�3ODWWHQNXOWXU�YRU�XQG�ZXUGH�XUVSU�QJOLFK�YRQ�GHU�$PHULFDQ�7\SH�

&XOWXUH�&ROOHFWLRQ�EH]RJHQ��$EVFKQ�����������

�

0HGLXP�I�U�3ODWWHQNXOWXUHQ� � ���J�O�0DO]H[WUDNW�
� � � � � ����J�O�3HSWRQ�DXV�&DVHLQ�
� � � � � ���J�O�$JDU�7\S�(� �

�

(LQH�6WDPPNXOWXU�GHU�+HIH]HOOHQ�ZXUGH�DXI�$JDUSODWWHQ�EHL����&�JHODJHUW��$OOH���:RFKHQ�

HUIROJWH�HLQ�hEHULPSIHQ�DXI�QHXH�3ODWWHQ��GLH�]XP�$QZDFKVHQ�GHU�+HIH�]XQlFKVW���7DJH�EHL����

�&�DXIEHZDKUW�ZXUGHQ��8P�HLQ�$XVWURFNQHQ�]X�YHUKLQGHUQ��ZXUGHQ�3HWULVFKDOHQ�PLW�3DUDILOP�

YHUVFKORVVHQ��

�

$Q]XFKW�LQ�)O�VVLJNXOWXU��

)�U�GLH�$Q]XFKW�LQ�)O�VVLJNXOWXU�ZXUGH�]XQlFKVW�HLQH����PO�9RUNXOWXU��1RUPDOPHGLXP��LQ�

HLQHP�PLW�$OXIROLH�YHUVFKORVVHQHQ�(UOHQPH\HU�.ROEHQ�PLW�=HOOHQ�HLQHU�3ODWWHQNXOWXU�DQJHLPSIW�

XQG���G�EHL�����&�XQG�����USP�LQ�HLQHP�6FK�WWHOLQNXEDWRU�KHUDQJH]RJHQ��1DFK�%HVWLPPXQJ�

GHV� JHSDFNWHQ� =HOOYROXPHQV� �SDFNHG� FHOO� YROXPH�� SFY�� $EVFKQ�� ��������� ZXUGH� HLQH� ���� PO�

+DXSWNXOWXU�PLW�HLQHP�9ROXPHQ�9RUNXOWXU�DQJHLPSIW��GDV�HLQHP�JHSDFNWHP�=HOOYROXPHQ�YRQ�

�����O� HQWVSUDFK�� XP� VRPLW� HLQ� YHUJOHLFKEDUHV�:DFKVWXP�EHL� MHGHU�$Q]XFKW� ]X� HUUHLFKHQ��%HL�

NOHLQHUHQ� +DXSWNXOWXUHQ� ZXUGHQ� HQWVSUHFKHQG� JHULQJHUH� 0HQJHQ� �EHULPSIW�� $OV� 0HGLHQ� I�U�

+DXSWNXOWXUHQ� IDQGHQ� MH� QDFK� ([SHULPHQW� 1RUPDOPHGLXP� �+ROGVZRUWK� XQG� 5DWOHGJH�� ������

3DUN�HW�DO��������RGHU�6WLFNVWRIIPDQJHOPHGLXP�9HUZHQGXQJ��

�
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1RUPDOPHGLXP�� � � ����J�O�� �+HIHH[WUDNW�
� � � � � ��J�O�� �1+ � &O�
� � � � � ���J�O�� �/DFWRVH�0RQRK\GUDW�
� � � � � ��J�O�� �.+32 � �
� � � � � ��J�O� �1D+ � 32 � Ã���+ � 2�
� � � � � ����J�O� �0J62 � Ã��+ � 2�
� � � � � ����PJ�O�&D&O � Ã��+ � 2�
� � � � � ��PJ�O�� �)H&O � Ã��+ � 2Ã�
� � � � � ��PJ�O�� �=Q62 � Ã��+ � 2�
� � � � � ��PJ�O�� �0Q62 � Ã+ � 2�
� � � � � ����J�O�� �&X62 � �
� � � � � � ��S+�����PLW�+&O�
�
1�0DQJHOPHGLXP� � � ZLH�1RUPDOPHGLXP��MHGRFK��QXU�����J�O�1+  &O�

�

'LH�$Q]XFKW�GHU�+DXSWNXOWXU�HUIROJWH�EHL�����&�XQG�����USP�LQ�HLQHP�6FK�WWHOLQNXEDWRU�MH�

QDFK�([SHULPHQW����K�ELV���G���

�������� %HVWLPPXQJ�GHV�=HOOYROXPHQV�

=XU� %HVWLPPXQJ� GHV� JHSDFNWHQ� =HOOYROXPHQV� �SDFNHG� FHOO� YROXPH�� SFY�� ZXUGHQ� YRQ� GHU�

.XOWXU� MH� QDFK�=HOOGLFKWH� �������� �O� LQ� HLQ� VSH]LHOOHV�=HQWULIXJHQU|KUFKHQ�PLW� DXVJH]RJHQHU��

VNDOLHUWHU�.DSLOODUH� JHJHEHQ��PLW�:DVVHU�DXI���PO�DXIJHI�OOW�XQG����PLQ�EHL������[J� LQ�HLQHP�

$XVVFKZLQJURWRU�]HQWULIXJLHUW��'HU�SFY�:HUW�LQ��O�NRQQWH�GLUHNW�DEJHOHVHQ�ZHUGHQ��(V�ZXUGHQ�

VWHWV�'RSSHOEHVWLPPXQJHQ�GXUFKJHI�KUW���

������ $Q]XFKW�YRQ�3K\WRSKWKRUD�PHJDVSHUPD���

'LHVHU� SLO]lKQOLFKH� 3URWLVW� DXV� GHU� 5HLFK� GHU� 6WUDPHQRSLOHQ�� ZXUGH� XUVSU�QJOLFK� YRQ� GHU�

'60=�EH]RJHQ�XQG�DOV�3ODWWHQNXOWXU�DXI�*HP�VHVDIW�$JDU�NXOWLYLHUW��$OOH�YLHU�:RFKHQ�ZXUGH�

HLQ� HWZD� �� FP
!
� JUR�HV� $JDUVW�FN� DXI� HLQH� QHXH� 3ODWWH� �EHULPSIW�� %HL�'XQNHOKHLW� XQG� ��� �&�

ZXFKV�GDV�0\]HO�LQQHUKDOE�HLQHU�:RFKH�ELV�DQ�GHQ�5DQG�GHU�3HWULVFKDOH��

�

9��0HGLXP� � � ����PO�O�*HP�VHVDIW��Å&DPSEHOO�V�9�´��
� � � � � �����J�O� &DOFLXPFDUERQDW�
� � � � � � ��K�JHU�KUW�XQG����PLQ�EHL�������[J�DE]HQWULIXJLHUW�
�
2OHDW�0HGLXP� � � 9��0HGLXP�PLW���J�O�.�2OHDW�����7ZHHQ����YRUHPXOJLHUW�
�� � � � � ���LQ����PO�:DVVHU��
�
9��$JDU� � � � 9��0HGLXP�PLW����J�/�$JDU�

�

'LH�$Q]XFKW� LQ�)O�VVLJNXOWXU� HUIROJWH� LQ�PLW�:DWWHVWRSIHQ�YHUVFKORVVHQHQ�)HUQEDFKNROEHQ�

PLW�MHZHLOV�����PO�0HGLXP��=XP�,QRNXOLHUHQ�GLHQWHQ�$JDUVW�FNFKHQ�YRP�0\]HOUDQG�HLQHU�����

7DJH�DOWHQ�3ODWWHQNXOWXU��ZREHL�MH�QDFK�JHZ�QVFKWHU�.XOWLYLHUXQJVGDXHU�PLW���ELV���$JDUVW�FNHQ�

SUR�.ROEHQ�DQJHLPSIW�ZXUGH��'DV�0\]HO�OLH��PDQ���ELV����7DJH�EHL�����&�LP�'XQNHOQ�ZDFKVHQ��
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������ %DNWHULHQNXOWXUHQ�

62%�0HGLXP� � � ���J�O�� 7U\SWRQ�
� � � � � ��J�O� +HIH�([WUDNW�
� � � � � ���P0�� 1D&O�
� � � � � ����P0��.&O�
� � � � � ���P0� 0J&O " �
� � � � � ���P0�� 0J62 #

S+���������
�
62&�0HGLXP� � � 62%�0HGLXP�PLW����P0�*OXFRVH��
�
/%�0HGLXP� � � ���J�O�� %$&72�7U\SWRQ�
� � � � � ��J�O�� +HIHH[WUDFW�
� � � � � ���J�O�� 1D&O�
�
/%�0HGLXP��ORZ�VDOW�� � ���J�O�� %$&72�7U\SWRQ�
� � � � � ��J�O�� +HIHH[WUDFW�
� � � � � ��J�O�� 1D&O�
�
/%�$PS $ % % � � � /%�0HGLXP�PLW�����PJ�O�$PSLFLOOLQ��7UL�1D�6DO]�
/%�$PS & ' ' �.DQD ( ) ��� � /%�0HGLXP�PLW�����PJ�O�$PSLFLOOLQ��7UL�1D�6DO]�����PJ�PO�
�� � � � � ���.DQDP\FLQVXOIDW�
/%�.DQD * + �� � � /%�0HGLXP�PLW����PJ�O�.DQDP\FLQVXOIDW�
/%��ORZ�VDOW��=HR , - ��� � /%�0HGLXP��ORZ�VDOW��PLW����PJ�O�=HRFLQ��
/%�7HW . / /%�0HGLXP�PLW����PJ�PO�7HWUDF\FOLQH�+&O�

�

hEHUQDFKWNXOWXUHQ�

)�U�HLQH�SUlSDUDWLYH�3ODVPLGLVROLHUXQJHQ�ZXUGHQ�����PO�GHV�HQWVSUHFKHQGHQ�0HGLXPV�LQ�HL�

QHP�����PO�$Q]XFKWNROEHQ�PLW������O�HLQHU�*O\FHULQNXOWXU�DQJHLPSIW��'LH�.XOWXU�ZXFKV�EHL����

�&�XQG�����USP�LQ�HLQHP�6FK�WWHOLQNXEDWRU��EHU�1DFKW�LQ�GLH�VWDWLRQlUH�3KDVH���

�

*O\FHULQNXOWXUHQ�

8P�%DNWHULHQVWlPPH�ODQJIULVWLJ�]X�ODJHUQ��ZXUGHQ������O�HLQHU�hEHUQDFKWNXOWXU�PLW������O�

VWHULOHP����LJHP�*O\FHULQ�VRUJIlOWLJ�JHPLVFKW�XQG�EHL������&�JHODJHUW��
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���

������ �.XOWXUHQ�YRQ�6DFFKDURP\FHV�FHUHYLVLDH�

<3$'� �� � � ���J�O�� +HIHH[WUDNW�
� � � � � ���J�O�� 3HSWRQ�
� � � � � ���J�O�� *OXFRVH�0RQRK\GUDW�
� � � ��� �������������PJ�O�� $GHQLQ��
�
<&� � � � ����J�O�� <HDVW�1LWURJHQ�%DVH�Z�R�$PLQR�DFLGV��'LIFR��
� � � � � ����J�O�� %HUQVWHLQVlXUH�
� � � � ����������MH�����J�O�� $GHQLQ��$UJLQLQ��&\VWHLQ��/HXFLQ��/\VLQ��.���
�� � � � � � �7KUHRQLQ��7U\SWRSKDQ��:���8UDFLO��8��
� � � � ��������MH������J�O�� $VSDUWDW��+LVWLGLQ��+���,VROHXFLQ��0HWKLRQLQ��
���� � � � � 3KHQ\ODODQLQ��3UROLQ��6HULQ��7\URVLQ��9DOLQ�
�� � � � � ������������ S+�����PLW����1�1D2+�
�
�� � � � � ���J�O�� *OXFRVH������PO�O�VWHULOILOWULHUWH����LJH�*OXFRVHO|VXQJ��
�� � � � � � QDFK�GHP�$XWRNODYLHUHQ�]XJHI�JW��
�
)�U�6HOHNWLRQ�DXI�$X[RWURSKLH�E]Z��3URWRWURSKLH�ZXUGHQ�HLQH�RGHU�PHKUHUH�GHU�IHWWJHGUXFNWHQ�.RPSR�
QHQWHQ�ZHJJHODVVHQ��
�
<3$'�=HR 0 1 1 <3$'�PLW�����PJ�O�=HRFLQ

2
�

<&�=HR 3 4 4 �� � � � <&�PLW�����PJ�O�=HRFLQ
5
�

�
I�U�3ODWWHQNXOWXUHQ�ZXUGHQ����J�O�$JDU�KLQ]XJHI�JW�

�

hEHUQDFKWNXOWXUHQ�

,Q�HLQHP����PO�(UOHQPHLHUNROEHQ�ZXUGHQ����PO�GHV� MHZHLOV�EHQ|WLJWHQ�0HGLXPV�PLW�HLQHU�

.RORQLH�YRQ�HLQHU�$JDUSODWWH�DQJHLPSIW�XQG��EHU�1DFKW�EHL�����&�XQG�����USP�LQNXELHUW��

�

*O\FHULQNXOWXUHQ�

=XU�ODQJIULVWLJHQ�/DJHUXQJ�YRQ�+HIHVWlPPHQ�ZXUGH�HLQH�.RORQLH�YRQ�HLQHU�$JDUSODWWH�LQ����

���Y�Y��VWHULOHP�*O\FHULQ�VXVSHQGLHUW�XQG�EHL�²����&�JHODJHUW��

���� 7UDQVIRUPDWLRQ�NRPSHWHQWHU�=HOOHQ�YRQ�(��FROL�

'LH�7UDQVIRUPDWLRQ�YRQ�(��FROL�PLW�3ODVPLG�'1$�HUIROJWH�HQWZHGHU�GXUFK�(OHNWURSRUDWLRQ�

RGHU�GXUFK�+LW]HVFKRFN��+LHUI�U�ZXUGHQ�GLH�%DNWHULHQ�MHZHLOV�HQWVSUHFKHQG�NXOWLYLHUW�XQG�YRU�

EHUHLWHW��

������ +HUVWHOOXQJ�NRPSHWHQWHU�=HOOHQ��(��FROL��I�U�(OHNWURSRUDWLRQ�

$OOH�6FKULWWH�HUIROJWHQ�EHL����&�PLW�HQWVSUHFKHQG�YRUJHN�KOWHQ�%HFKHUQ�XQG�/|VXQJHQ�

:DVFKO|VXQJ� � � � �����Y�Y��*O\FHULQ�LQ�ELGHVW��:DVVHU�

�
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(LQ�/LWHU�/%�7HW 6 �0HGLXP�ZXUGHQ�PLW����PO�HLQHU�GLFKWJHZDFKVHQHQ�hEHUQDFKWNXOWXU�DQJH�

LPSIW�XQG�EHL�����&�XQG�����USP�ELV�]X�HLQHU�RSWLVFKHQ�'LFKWH�YRQ�����LQNXELHUW��1DFK����PLQ�

$EN�KOHQ� LP�(LVZDVVHUEDG�ZXUGH�GLH�%DNWHULHQVXVSHQVLRQ�DXI�]ZHL�=HQWULIXJHQEHFKHU�YHUWHLOW�

XQG����PLQ�EHL������[J�DE]HQWULIXJLHUW��'LH�3HOOHWV�ZXUGHQ�LQ�MHZHLOV�����PO�:DVFKO|VXQJ�UH�

VXVSHQGLHUW�XQG�HLQHU�HUQHXWHQ�=HQWULIXJDWLRQ�XQWHU�JOHLFKHQ�%HGLQJXQJHQ�XQWHUZRUIHQ��'LHVHU�

:DVFKVFKULWW�ZXUGH�QRFK�GUHLPDO�ZLHGHUKROW��GDV�DEVFKOLH�HQGH�%DNWHULHQSHOOHW�LQ���PO�:DVFK�

O|VXQJ�DXIJHQRPPHQ�XQG�QDFK�$OLTXRWLHUHQ�XQG�(LQIULHUHQ�LQ�(WKDQRO�7URFNHQHLV�EHL�²����&�

JHODJHUW��

�

7UDQVIRUPDWLRQ�

�� �O� HLQHV� HQWVDO]WHQ� /LJDWLRQVDQVDW]HV� �$EVFKQLWW� ���������ZXUGHQ� LQ� HLQHU� DXI�(LV� YRUJH�

N�KOWHQ�(OHNWURSRUDWLRQV�.�YHWWH�PLW�����O�=HOOVXVSHQVLRQ�JHPLVFKW��HLQH�0LQXWH�DXI�(LV�LQNX�

ELHUW�XQG�HLQHP�6WURPSXOV������N9����PV������)��DXVJHVHW]W��1DFK�VRIRUWLJHP�=XJHEHQ�YRQ�����

�O�62&�0HGLXP�HUIROJWH�]XU�5HJHQHUDWLRQ�GHU�=HOOHQ�HLQH���PLQ�WLJH�,QNXEDWLRQ�EHL�����&�XQG�

����USP��'LH�%DNWHULHQ�ZXUGHQ���PLQ�EHL������[J�DE]HQWULIXJLHUW��LQ���������O�/%�0HGLXP�UH�

VXVSHQGLHUW�XQG�DXI�HLQHU�/%�$JDUSODWWH�PLW�HQWVSUHFKHQGHQ�6HOHNWLRQVPDUNHUQ�DXVSODWWLHUW���

������ +HUVWHOOXQJ�NRPSHWHQWHU�=HOOHQ��(��FROL��I�U�+LW]HVFKRFN�7UDQVIRUPDWLRQ�

(V�NDP�HLQH�0HWKRGH�YRQ�,QRXH��HW�DO���������]XU�$QZHQGXQJ����

62%�0HGLXP� � � � ���J�O�� 7U\SWRQ�
� � � � � � �J�O� +HIH�([WUDNW�
� � � � � � ���P0�� 1D&O�
� � � � � � ����P0��.&O�
� � � � � � ���P0� 0J&O 7 �
� � � � � � ���P0�� 0J62 8

S+���������
�
7UDQVIRUPDWLRQVSXIIHU� � � ���P0�� 3,3(6�
�� � � � � � ����P0�.&O�
�� � � � � � ���P0� 0Q&O 9

���P0�� &D&O :
� S+�����PLW�.2+��YRU�0Q&O ; �=XJDEH��

� � � � � � � VWHULOILOWULHUW�

�

(LQ� /LWHU� 62%�0HGLXP� ZXUGH� PLW� ��� PO� HLQHU� GLFKWJHZDFKVHQHQ� hEHUQDFKWNXOWXU� DQJH�

LPSIW��EHL�����&�XQG�����USP�ELV�]X�HLQHU�2' < = = �YRQ������KHUDQJH]RJHQ�XQG�DQVFKOLH�HQG����

PLQ� DXI�(LV� DEJHN�KOW��$OOH� IROJHQGHQ�6FKULWWH�HUIROJWHQ�DXI�(LV�E]Z��EHL����&��'LH�%DNWHULHQ�

ZXUGHQ����PLQ�EHL������[J�DE]HQWULIXJLHUW��GDV�0HGLXP�VRUJIlOWLJ�DEJHQRPPHQ�XQG�GDV�=HOO�

SHOOHW� LQ� LQVJHVDPW� ���� PO� HLVNDOWHP� 7UDQVIRUPDWLRQVSXIIHU� UHVXVSHQGLHUW�� 1DFK� HLQHU�

��PLQ�WLJHQ� ,QNXEDWLRQ� DXI� (LV� HUROJWH� HLQH� =HQWULIXJDWLRQ� XQWHU� JOHLFKHQ� %HGLQJXQJHQ��'LH�
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=HOOHQ�ZXUGHQ�YRUVLFKWLJ� LQ����PO�7UDQVIRUPDWLRQVSXIIHU� UHVXVSHQGLHUW�PLW� ��PO�'062�YHU�

VHW]W�XQG�ZHLWHUH����PLQ�DXI�(LV� LQNXELHUW��$QVFKOLH�HQ�ZXUGH�GLH�=HOOVXVSHQVLRQ�LQ���PO�$OL�

TXRWV�LQ�IO�VVLJHP�6WLFNVWRII�HLQJHIURUHQ�XQG�EHL�²����&�JHODJHUW��

�

7UDQVIRUPDWLRQ��

�����O�NRPSHWHQWH�=HOOHQ�ZXUGHQ�PLW�����O�'1$�/|VXQJ�YHUVHW]W�XQG����PLQ�DXI�(LV�LQNX�

ELHUW��$QVFKOLH�HQG�HUIROJWH�HLQ�HLQPLQ�WLJHU�+LW]HVFKRFN�EHL�����&��1DFK���0LQXWHQ�$EN�KOHQ�

DXI�(LV�ZXUGHQ������O�/%�0HGLXP�KLQ]XJHJHEHQ�XQG�GLH�%DNWHULHQVXVSHQVLRQ����PLQ�EHL�����&�

XQG�����USP�LQNXELHUW��1DFK��PLQ�WLJHP�$E]HQWULIXJLHUHQ�EHL������[J�ZXUGH�GDV�%DNWHULHQSHO�

OHW�LQ�����O�/%�0HGLXP�UHVXVSHQGLHUW�XQG�DXI�HLQHU�$JDUSODWWH�PLW�HQWVSUHFKHQGHP�6HOHNWLRQV�

PHGLXP�DXVSODWWLHUW��

���� 7UDQVIRUPDWLRQ�YRQ�NRPSHWHQWHQ�=HOOHQ�YRQ�6DFFKDURP\FHV�FHUHYLVLDH�

8P� 6DFFKDURP\FHV� FHUHYLVLDH� PLW� 3ODVPLG� '1$� ]X� WUDQVIRUPLHUHQ�� NDP� HLQH� 0HWKRGH� QDFK�

�$JDWHS�HW�DO���������]XU�$QZHQGXQJ��EHL�GHU�GLH�(UODQJXQJ�GHU�7UDQVIRUPDWLRQVNRPSHWHQ]�XQG�

7UDQVIRUPDWLRQ�LQ�HLQHP�6FKULWW�HUIROJWHQ��)�U�HLQHQ�7UDQVIRUPDWLRQVDQVDW]�ZXUGHQ���
>
�=HOOHQ�

XQG������J�3ODVPLG�'1$�EHQ|WLJW��'DV�IROJHQGH�3URWRNROO�HUJDE����$QVlW]H��$OOH�6FKULWWH�HU�

IROJWHQ�VRZHLW�QLFKW�DQGHUV�DQJHJHEHQ�EHL�5DXPWHPSHUDWXU��

�

/LWKLXPDFHWDW�/|VXQJ� � � ��0�/LWKLXPDFHWDW�
�
3(*�/|VXQJ� � � � �����Z�Y��3RO\HWK\OHQJO\NRO�0 ? �����
�
/DFKV�'1$� � � � �PJ�PO�/DFKVVSHUP�'1$�!�N%��6,*0$�'��������
�� � � � � � ��PLQ�EHL�����&�GHQDWXULHUW�

��

���PO�<3$'�0HGLXP�ZXUGHQ�PLW�HLQHU�hEHUQDFKWNXOWXU�DXI�HLQH�2' @ A A YRQ�����DQJHLPSIW�

XQG�ELV�]XP�(UUHLFKHQ�HLQHU�2' @ A A �YRQ�����EHL�����&�XQG�����USP�LQNXELHUW��FD������K���'LHV�

HQWVSULFKW�EHL�GHP�KLHU�YHUZHQGHWHQ�+HIHVWDPP�/���HLQHU�=HOOGLFKWH�YRQ���[���
B
�=HOOHQ�SUR�

PO�����PO�=HOOVXVSHQVLRQ�ZXUGHQ���PLQ�EHL������[J�DE]HQWULIXJLHUW��GDV�3HOOHW�LQ����PO�VWHULOHP�

:DVVHU� UHVXVSHQGLHUW�XQG�XQWHU�JOHLFKHQ�%HGLQJXQJHQ�HUQHXW�]HQWULIXJLHUW��'LH�=HOOHQ�ZXUGHQ�

LQ���PO�����P0�/L2$F�DXIJHQRPPHQ�XQG����V�EHL��������[J�DE]HQWULIXJLHUW��'DV�3HOOHW�ZXUGH�

LQ������O�����P0�/L2$F�UHVXVSHQGLHUW��DXI�]HKQ�����PO�5HDNWLRQVJHIl�H�YHUWHLOW�XQG���PLQ�EHL�

����� [J� ]HQWULIXJLHUW�� 3UR�7UDQVIRUPDWLRQVDQVDW]�ZXUGHQ� LQ�GHU� DXIJHI�KUWHQ�5HLKHQIROJH� DXI�

GDV�=HOOSHOOHW�JHJHEHQ�������O�3(*�/|VXQJ������O�/LWKLXPDFHWDW�/|VXQJ������O�/DFKV�'1$����

���J�3ODVPLG�'1$�LQ�����O�:DVVHU��$QVFKOLH�HQG�ZXUGH�ELV�]XP�YROOVWlQGLJHQ�5HVXVSHQGLHUHQ�
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���

DP�9RUWH[�NUlIWLJ�JHPL[W��1DFK�HLQHU���PLQ�WLJHQ�,QNXEDWLRQ�EHL����&�HUIROJWH�HLQ���PLQ�WLJHU�

+LW]HVFKRFN�EHL����&��'LH�=HOOHQ�ZXUGHQ�DQVFKOLH�HQG���PLQ�EHL������[J�DE]HQWULIXJLHUW�XQG�

GHU�hEHUVWDQG�YRUVLFKWLJ�DESLSHWWLHUW��1DFK�VDQIWHP�5HVXVSHQGLHUHQ�LQ���PO�:DVVHU�ZXUGHQ�����

�O� DXI� HLQH�$JDUSODWWH�PLW� HQWVSUHFKHQGHP�6HOHNWLRQVPHGLXP� JHJHEHQ� XQG� YRUVLFKWLJ� YHUWHLOW��

6REDOG�GLH��EHUVFK�VVLJH�/|VXQJ�HLQJH]RJHQ�ZDU��ZXUGH�GLH�3ODWWH�ELV�]XP�(UVFKHLQHQ�YRQ�.R�

ORQLHQ�EHL�����&�LQNXELHUW�������7DJH���

���� =HOOIUDNWLRQLHUXQJ�YRQ�&U\SWRFRFFXV�FXUYDWXV�

������ $XIDUEHLWXQJ�]XU�$QUHLFKHUXQJ�YRQ�5LERVRPHQ�XQG�UDXKHP�(5�

$OOH�$UEHLWVVFKULWWH�HUIROJWHQ�DXI�(LV�RGHU�EHL����&��/|VXQJHQ�XQG�3XIIHU�ZXUGHQ�HQWVSUH�

FKHQG�YRUJHN�KOW��'LH�DQJHJHEHQHQ�0HQJHQ�XQG�9ROXPLQD�EH]LHKHQ�VLFK�DXI�HLQH�����PO�������

K�DXI�1RUPDOPHGLXP�JHZDFKVHQH�+DXSWNXOWXU������J�)ULVFKJHZLFKW���9RU�%HJLQQ�MHGHU�$XIDU�

EHLWXQJ�ZXUGH�GHU�SFY�:HUW�EHVWLPPW��XP�HLQ�UHSURGX]LHUEDUHV�:DFKVWXP�]X��EHUSU�IHQ��

�������� =HOODXIVFKOX���

,QKLELWRU�0L[�� � � ����P0��� 306)�
� � � � � ����P0��� 7/&.�
� � � � � ����P0��� S�$PLQREHQ]DPLGLQ�
� � � � � � �� LQ�'062�
�
$XIVFKOX�SXIIHU�$� � � ���P0�� � +(3(6��
� � � � � ���P0�� � .&O�
� � � � � ��P0�� � 0J&O C ��
� � � � � � � S+�����PLW�.2+�
���� � � � ��P0�� � '77��IULVFK�KLQ]XJHJHEHQ�
�� � � � � ������Y�Y�� ,QKLELWRU�0L[��IULVFK�KLQ]XJHJHEHQ��
� � � � � � �
*ODVSHUOHQ��������PP�'XUFKPHVVHU��PLW���1�+&O�JHZDVFKHQ�XQG�JHWURFNQHW��

�

(LQH�����PO� �.XOWXU�ZXUGH� DXI� ]ZHL�=HQWULIXJHQEHFKHU�DXIJHWHLOW�XQG���PLQ�EHL������[�J�

]HQWULIXJLHUW��'LH� =HOOSHOOHWV� UHVXVSHQGLHUWH�PDQ� LQ� MH� ����PO�:DVVHU�� YHUHLQLJWH� VLH� LQ� HLQHP�

=HQWULIXJHQEHFKHU�XQG�]HQWULIXJLHUWH�HUQHXW�XQWHU�JOHLFKHQ�%HGLQJXQJHQ��'DV�VR�HUKDOWHQH�3HO�

OHW�ZXUGH�LQ����PO�+ D 2�UHVXVSHQGLHUW�XQG�DXI���*ODV]HQWULIXJHQU|KUFKHQ�����PO��YHUWHLOW��1DFK�

HLQHU� I�QIPLQ�WLJHQ�=HQWULIXJDWLRQ� EHL� ����� [J�ZXUGHQ� GLH�hEHUVWlQGH� VRUJIlOWLJ� DESLSHWWLHUW�

XQG��GDV�)ULVFKJHZLFKW�GHU�=HOOHQ�EHVWLPPW��3UR�*UDPP�=HOOPDVVH�ZXUGHQ�����PO�$XIVFKOX��

SXIIHU�$� VRZLH�*ODVSHUOHQ�ELV� ]XP�XQWHUHQ�5DQG�GHV�0HQLVNXV�GHU�)O�VVLJNHLW�KLQ]XJHJHEHQ��

,P�:HFKVHO�ZXUGH�I�QIPDO����V�DP�9RUWH[�NUlIWLJ�JHPL[W�XQG�PLQGHVWHQV����V�DXI�(LV�JHN�KOW��

1DFK�$ESLSHWWLHUHQ� GHU� 5RKH[WUDNWH�ZXUGHQ� GLH�*ODVSHUOHQ� QRFK� ]ZHLPDO�PLW� MHZHLOV� ����PO�
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���

$XIVFKOX�SXIIHU�$�JHZDVFKHQ��6lPWOLFKH�hEHUVWlQGH�ZXUGHQ� LQ�HLQHP�=HQWULIXJHQEHFKHU�YHU�

HLQLJW��

�������� 'LIIHUHQWLDO]HQWULIXJDWLRQ��

'DV�+RPRJHQDW�DXV�GHP�=HOODXIVFKOX��ZXUGH����PLQ�LQ�HLQHP�)HVWZLQNHOURWRU�EHL������[J�

]HQWULIXJLHUW��'HU�hEHUVWDQG�ZXUGH�YRUVLFKWLJ�DEJHQRPPHQ�XQG�HLQHU�HUQHXWHQ�=HQWULIXJDWLRQ�

XQWHU� JOHLFKHQ� %HGLQJXQJHQ� XQWHUZRUIHQ�� 0LW� GHP� HUKDOWHQHQ� hEHUVWDQG� �� LP� IROJHQGHQ� DOV�

5RKKRPRJHQDW� EH]HLFKQHW� �� HUIROJWH� HLQH� ��PLQ�WLJH� =HQWULIXJDWLRQ� EHL� ��� ���� [J� LQ� HLQHP�

$XVVFKZLQJURWRU��'DV�3HOOHW�ZXUGH�LQ���PO�$XIVFKOX�SXIIHU�$�DXIJHQRPPHQ��ZlKUHQG�GHU�h�

EHUVWDQG�HLQHU�HLQVW�QGLJHQ�8OWUD]HQWULIXJDWLRQ�EHL���������[�J�LP�HLQHP�)HVWZLQNHOURWRU�XQWHU�

]RJHQ�ZXUGH��'DV�UHVXOWLHUHQGH�3HOOHW�DXV�0HPEUDQHQ�XQG�3RO\VRPHQ��ZXUGH�PLW�HLQHP�3LQVHO�

LQ�������PO�$XIVFKOX�SXIIHU�$�UHVXVSHQGLHUW��ZlKUHQG�GHU�hEHUVWDQG�]XP�3HOOHWLHUHQ�YRQ�5LER�

VRPHQ�XQG�JUR�HQ�3URWHLQNRPSOH[HQ���K�EHL���������[J�LQ�HLQHP�)HVWZLQNHOURWRU�]HQWULIXJLHUW�

ZXUGH��'DV�3HOOHW�ZXUGH�LQ�������PO�$XIVFKOXVVSXIIHU�$�UHVXVSHQGLHUW�����

�������� *UDGLHQWHQ]HQWULIXJDWLRQHQ�

8P�HLQH�NRQVWDQWH�,RQHQVWlUNH�LP�JHVDPWHQ�*UDGLHQWHQ�]X�JHZlKUOHLVWHQ��ZXUGHQ�VDFFKDUR�

VHKDOWLJH�/|VXQJHQ�PLW�]ZHLIDFK�NRQ]HQWULHUWHQ�3XIIHUQ�DQJHVHW]W�XQG�PLW�:DVVHU�DXI�GDV�HQW�

VSUHFKHQGH�(QGYROXPHQ�DXIJHI�OOW���

�

*HVFKZLQGLJNHLWV]HQWULIXJDWLRQ�

=XU�$XIWUHQQXQJ�GHU�.RPSRQHQWHQ�GHV�3HOOHWV�GHU�=HQWULIXJDWLRQ�EHL���������[�J�HUIROJWH�

HLQH� *HVFKZLQGLJNHLWV]HQWULIXJDWLRQ� DXI� HLQHP� OLQHDUHQ� 6DFFKDURVHJUDGLHQWHQ� LQ� HLQHP� ���PO�

=HQWULIXJHQEHFKHU���

�

$XIVFKOX�SXIIHU��������XQG���� $XIVFKOX�SXIIHU�$��RKQH�'77�XQG�,QKLELWRU�0L[�
� � � � � PLW��������E]Z��������Z�Z��6DFFKDURVH�
�
6DFFKDURVHJUDGLHQW��� � ��PO�$XIVFKOX�SXIIHU����
� � � � � ��PO�$XIVFKOX�SXIIHU����
� � � � � ��PO�$XIVFKOX�SXIIHU����

�

$XI�HLQ���PO������6DFFKDURVHSROVWHU�ZXUGH�GXUFK�NRQWLQXLHUOLFKHV�0LVFKHQ�YRQ�$XIVFKOX��

SXIIHU����XQG����LQ�HLQHP�*UDGLHQWHQPLVFKHU�EHL�JOHLFK]HLWLJHP�$ESXPSHQ�PLW�HLQHU�3HULVWDO�

WLNSXPSH�HLQ�OLQHDUHU�6DFFKDURVHJUDGLHQW�JHVFKLFKWHW�����������O�GHV�UHVXSHQGLHUWHQ�3HOOHWV�GHU�

=HQWULIXJDWLRQ�EHL���������[�J�ZXUGHQ�DXIJHWUDJHQ�XQG�LQ�HLQHP�$XVVFKZLQJURWRU��ó�K�EHL�����

����[�J�]HQWULIXJLHUW��$QVFKOLH�HQG�ZXUGH�GHU�*UDGLHQW�PLW�HLQHP�'LFKWHJUDGLHQWHQIUDNWLRQLHUHU�
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���

DXVJHSXPSW��+LHUEHL�ZXUGHQ����)UDNWLRQHQ�YRQ�MH������O�HUKDOWHQ�PLW�GHU�$XIWUDJVVWHOOH�LQ�GHU�

HUVWHQ� )UDNWLRQ�� :lKUHQG� GHV� $XVSXPSHQV� ZXUGH� PLW� +LOIH� HLQHV� 3KRWRPHWHUV� PLW� 'XUFK�

IOXVVN�YHWWH�GLH�([WLQNWLRQ�EHL�����QP�NRQWLQXLHUOLFK�DXIJH]HLFKQHW��

�

,VRS\NQLVFKH�'LFKWHJUDGLHQWHQ]HQWULIXJDWLRQ�

=XU�$QUHLFKHUXQJ�YRQ�UDXKHP�(5�HUIROJWH��DXVJHKHQG�YRQ�HLQHP�3HOOHW�GHU�=HQWULIXJDWLRQ�

EHL���������[J��HLQH�)ORWDWLRQ�LQ�HLQHP�6DFFKDURVHJUDGLHQWHQ��

�

$XIVFKOX�SXIIHU��������XQG���� $XIVFKOX�SXIIHU�$��RKQH�'77�XQG�,QKLELWRU�0L[�
� � � � � PLW��������E]Z��������Z�Z��6DFFKDURVH�
�
6DFFKDURVHJUDGLHQW��� � ��PO�OLQHDUHU�*UDGLHQW�$XIVFKOX�SXIIHU�����$XIVFKOX�SXIIHU����
� � � � � ��PO�$XIVFKOX�SXIIHU����
� � � � � 3UREH�
� � � � � ��PO�$XIVFKOX�SXIIHU����

�

'DV�UHVXVSHQGLHUWH�3HOOHW�GHU�=HQWULIXJDWLRQ�EHL���������[J�ZXUGH�PLW�6DFFKDURVH�DXI�HLQH�

.RQ]HQWUDWLRQ�YRQ�������Z�Z��HLQJHVWHOOW��DXI�HLQ�3ROVWHU�DXV���PO�$XIVFKOX�SXIIHU����JHJHEHQ�

XQG�PLW���PO�$XIVFKOX�SXIIHU�����EHUVFKLFKWHW��$QVFKOLH�HQG�ZXUGHQ�PLW�+LOIH�HLQHV�*UDGLHQ�

WHQPLVFKHUV�HLQ�OLQHDUHU�*UDGLHQW�DXV�MHZHLOV���PO�$XIVFKOX�SXIIHU����XQG�$XIVFKOX�SXIIHU����

DXIJHVFKLFKWHW��1DFK�HLQHU���VW�QGLJHQ�=HQWULIXJDWLRQ�EHL���������[J�ZXUGH�GHU�*UDGLHQW�PLW�

HLQHP�$XVSXPSHU�IUDNWLRQLHUW��

�

������ $XIDUEHLWXQJ� ]XU� $QUHLFKHUXQJ� YRQ� 9DNXROHQ� XQG�/LSLGN|USHUQ�DXV�&U\SWRFRF�

FXV�FXUYDWXV��

'LH�3lSDUDWLRQ�YRQ�9DNXROHQ�XQG�/LSLGN|USHUQ�HUIROJW�QDFK�HLQHU�0HWKRGH�YRQ��=LQVHU�XQG�

'DXP���������$XVJHKHQG�YRQ�]ZHL�����PO�+DXSWNXOWXUHQ��GLH����K�DXI�1RUPDOPHGLXP�KHUDQ�

JH]RJHQ�ZRUGHQ�ZDUHQ��ZXUGHQ�]XQlFKVW�6SKlURSODVWHQ�SUlSDULHUW��6FK�ULQJ���������

�



0HWKRGHQ�

���

:DVFKSXIIHU��� � � ���P0� 1D�&LWUDW�
� � � � � ����P0�.&O�
� � � � � ��0P� '77�
� � � � � � S+������PLW�+&O�
�
Å/\VLQJ�(Q]\PHV´� � � &KLWLQDVH���&HOOXODVH���XQG�3URWHDVH�$NWLYLWlWHQ��6,*0$�� �
�
6SKlURSODVWHQSXIIHU� � ���P0�� 0(6�
� � � � � ��0�� 6RUELW�
� � � � �� � S+�����PLW�.2+�
�
:DVFKSXIIHU��� � � ���P0� .+ E 32 F

� ����0� 6RUELW�
� � � � � � S+�����PLW�.2+�
�
306)�/|VXQJ� � � ��0� 306)�LQ�'062�

�

1DFK�%HVWLPPXQJ�GHV�SFY�:HUWHV��$EVFKQ����������ZXUGHQ�GLH�.XOWXUHQ���PLQ�EHL������[J�

DE]HQWULIXJLHUW� XQG� LQ� LQVJHVDPW� ����PO� HLVNDOWHP�:DVFKSXIIHU��� UHVXVSHQGLHUW��(V� IROJWH� HLQ�

ZHLWHUHU� :DVFKVFKULWW�� ZREHL� XQWHU� JOHLFKHQ� %HGLQJXQJHQ� ]HQWULIXJLHUW� ZXUGH�� 1DFK� %HVWLP�

PXQJ� GHV� )ULVFKJHZLFKWHV� ZXUGH� GDV� +HIHSHOOHW� LQ� ��� PO� 6SKlURSODVWHQSXIIHU� SUR� *UDPP�

=HOOPDVVH�UHVXVSHQGLHUW��'XUFK�=XJDEH�YRQ����PJ�/\VLQJ�(Q]\PHV�SUR�*UDPP�)ULVFKJHZLFKW�

ZXUGH�GHU�9HUGDX�GHU�=HOOZDQG� HLQJHOHLWHW��'LH�=HOOVXVSHQVLRQ� OLH��PDQ�EHL�5DXPWHPSHUDWXU�

VWHKHQ��ZREHL�GLH�=HOOHQ�GXUFK�JHOHJHQWOLFKHV� OHLFKWHV�6FKZHQNHQ� LQ�6XVSHQVLRQ�JHKDOWHQ�ZXU�

GHQ��1DFK����PLQ�ZXUGHQ�GLH�HQWVWDQGHQHQ�6SKlURSODVWHQ����PLQ�EHL������[J�DE]HQWULIXJLHUW��

'DV�3HOOHW�ZXUGH�LQ����PO�:DVFKSXIIHU���XQWHU�=XJDEH�YRQ��������Y�Y��306)�/|VXQJ�YRUVLFK�

WLJ�UHVXVSHQGLHUW��(V�IROJWHQ�QRFK�GUHL�ZHLWHUH�:DVFKVFKULWWH�XQWHU�JOHLFKHQ�%HGLQJXQJHQ��1DFK�

%HVWLPPXQJ�GHV�)ULVFKJHZLFKWHV�HUIROJWH�GHU�=HOODXIVFKOXVV�GXUFK�PLOGHQ�RVPRWLVFKHQ�6FKRFN��

$OOH�ZHLWHUHQ�6FKULWWH�HUIROJWHQ�DXI�(LV�E]Z��EHL����&��
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$XIVFKOXVVSXIIHU� � � ���P0� � 0(6�
� � � � � ����P0��� ('7$�
� � � � ������Z�Z�� )LFROO�����

� � � � � � � S+�����PLW�7ULV�
�
,QKLELWRUPL[� � � ����P0��� 306)�
� � � � � ����P0��� 7/&.�
� � � � � ����P0��� S�$PLQREHQ]DPLGLQ�
� � � � � � �� LQ�'062�
�
)ORWDWLRQVO|VXQJ��� � � ���P0� � 0(6�
� � � � � ����P0��� ('7$�
� � � � �����Z�Z�� )LFROO�����

� � � � � � � S+�����PLW�7ULV�
�
)ORWDWLRQVO|VXQJ��� � � ���P0� � 0(6�
� � � � � ����P0��� ('7$�
� � � � �����Z�Z�� )LFROO�����
� � � � ����P0�� 6RUELW�

� � � � � � � S+�����PLW�7ULV�
�
)ORWDWLRQVO|VXQJ��� � � ���P0� � 0(6�
� � � � � ����P0��� ('7$�
� � � � ����P0�� 6RUELW�

� � � � � � � S+�����PLW�7ULV�

�

'LH�6SKlURSODVWHQ�ZXUGHQ�LQ�����PO�$XIVFKOXVVSXIIHU�SUR�*UDPP�)ULVFKJHZLFKW�UHVXVSHQ�

GLHUW�XQG� LQ�HLQHP�+RPRJHQLVDWRU�QDFK�3RWWHU�GXUFK�������6W|�H�PLW�HLQHP�ORFNHU�VLW]HQGHQ�

3LVWLOO�DXIJHVFKORVVHQ��'LH�9ROOVWlQGLJNHLW�GHV�=HOODXIVFKOXVVHV�ZXUGH�DP�0LNURVNRS��EHUSU�IW��

'DV�+RPRJHQDW�ZXUGH�DQVFKOLH�HQG�PLW�HLQHP�9ROXPHQ�$XIVFKOXVVSXIIHU�YHUG�QQW�XQG�]XP�

$EWUHQQHQ�GHU�=HOOWU�PPHU���PLQ�EHL������[J�LQ�HLQHP�)HVWZLQNHOURWRU�]HQWULIXJLHUW��

'HU�hEHUVWDQG�ZXUGH� DXI� ]ZHL�=HQWULIXJHQEHFKHU�YHUWHLOW� XQG�PLW�GHP�JOHLFKHQ�9ROXPHQ�

$XIVFKOXVVSXIIHU��EHUVFKLFKWHW��1DFK�HLQHU�HLQVW�QGLJHQ�=HQWULIXJDWLRQ�EHL���������[J�LQ�HLQHP�

$XVVFKZLQJURWRU� ZXUGH� GLH� IORWLHUWH� 6FKLFKW� DQ� GHU�2EHUIOlFKH� GHU�*UDGLHQWHQ� DEJHQRPPHQ�

XQG� LQ� LQVJHVDPW���PO�$XIVFKOXVVSXIIHU�HUQHXW�ZLH�REHQ�EHVFKULHEHQ�KRPRJHQLVLHUW��'LH�6XV�

SHQVLRQ� ZXUGH� PLW� �� PO� )ORWDWLRQVO|VXQJ��� �EHUVFKLFKWHW� XQG� HLQHU� ZHLWHUHQ� =HQWULIXJDWLRQ�

XQWHU�JOHLFKHQ�%HGLQJXQJHQ�XQWHUZRUIHQ��'DQDFK�ZXUGH�GDV� IORWLHUWH�0DWHULDO� LQ���PO�)ORWDWL�

RQVO|VXQJ��� KRPRJHQLVLHUW� XQG� PLW� �� PO� )ORWDWLRQVO|VXQJ��� �EHUVFKLFKWHW�� 1DFK� HLQHU�

��PLQ�WLJHQ�=HQWULIXJDWLRQ�EHL���������[J�NRQQWHQ�GLH�IORWLHUWHQ�/LSLGN|USHU�YRQ�GHU�2EHUIOl�

FKH�DEJHQRPPHQ�ZHUGHQ��ZlKUHQG�VLFK�GLH�9DNXROHQ�LP�3HOOHW�EHIDQGHQ��
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���

���� 7UDQVODWLRQ�LQ�YLWUR�LQ�HLQHP�]HOOIUHLHQ�([WUDNW�DXV�&U\SWRFRFFXV�FXUYD�

WXV�

=XU�8QWHUVXFKXQJ�YRQ�7UDQVODWLRQVYRUJlQJHQ�LQ�YLWUR�ZXUGH�DXV�&U\SWRFRFFXV�FXUYDWXV�HLQ�]HOO�

IUHLHV�7UDQVODWLRQVV\VWHP�EHQXW]W��'LH�3UlSDUDWLRQ�HUIROJWH�LQ�$QOHKQXQJ�DQ�HLQH�0HWKRGH�YRQ�

�,L]XND�XQG�6DUQRZ���������GLH�I�U�6��FHUHYLVLDH�HQWZLFNHOW�ZXUGH��

�

������ +HUVWHOOXQJ�GHV�=HOOH[WUDNWHV�

$XIVFKOX�SXIIHU� � � � ���P0� �����+(3(6� �
� � � � � � ����P0������.2$F�
� � � � � � ��P0�� �����0J�2$F� G

������Z�Y��0DQQLW�
� � � � � � ��P0� �����'77�
� � � � � � ����P0�������306)�
� � � � � � � �����S+�����PLW�.2+�
�
*ODVSHUOHQ�� � � � �������PP���PLW���0�+&O�JHZDVFKHQ�XQG�JHWURFNQHW�
�
&D&O H �/|VXQJ� � � � �����P0�����&D&O H

(*7$�/|VXQJ� � � � ����0����������(*7$�
� � � � � � � �����S+�����PLW�.2+��VWHULOILOWULHUW�

�

(LQH����K�DXI�1RUPDOPHGLXP�JHZDFKVHQH�����PO�.XOWXU��$EVFKQ���������ZXUGH����PLQ�DXI�

(LV�DEJHN�KOW�XQG�DQVFKOLH�HQG����PLQ�EHL������[J�DE]HQWULIXJLHUW��'LH�SHOOHWLHUWHQ�=HOOHQ�ZXU�

GHQ�LQ�LQVJHVDPW�����PO�$XIVFKOX�SXIIHU�UHVXVSHQGLHUW�XQG�HLQHU�HUQHXWHQ�=HQWULIXJDWLRQ�XQWHU�

JOHLFKHQ�%HGLQJXQJHQ�XQWHUZRUIHQ��'LHVHU�:DVFKVFKULWW�ZXUGH�QRFK�]ZHLPDO�ZLHGHUKROW��1DFK�

%HVWLPPXQJ� GHV� )ULVFKJHZLFKWHV� ZXUGHQ� GLH� =HOOHQ� LQ� ���� PO� $XIVFKOXVVSXIIHU� SUR� *UDPP�

=HOOPDVVH�UHVXVSHQGLHUW�XQG�DXI�]ZHL����PO�)DOFRQ�5|KUFKHQ�YHUWHLOW��(V�ZXUGHQ�*ODVSHUOHQ�ELV�

DQ� GHQ� XQWHUHQ� 5DQG� GHV�0HQLVNXV� KLQ]XJHJHEHQ� XQG� VHFKVPDO� MHZHLOV� ��� V� DP� 9RUWH[� DXI�

K|FKVWHU�6WXIH�JHPL[W�XQG�]ZLVFKHQ]HLWOLFK�DXI�(LV�JHN�KOW��'LH�$XIVFKOXVVO|VXQJ�ZXUGH�DESL�

SHWWLHUW�XQG���PLQ�EHL��������[J�LQ�HLQHP�)HVWZLQNHOURWRU�DE]HQWULIXJLHUW��'HU�hEHUVWDQG�ZXUGH�

HUQHXW����PLQ�EHL��������[J�DE]HQWULIXJLHUW��'HU�GDUDXV�UHVXOWLHUHQGH�hEHUVWDQG�ZXUGH�LP�ZHL�

WHUHQ�DOV�6���URK�EH]HLFKQHW�XQG�HQWZHGHU�DOLTXRWLHUW�XQG�ELV�]XU�ZHLWHUHQ�9HUZHQGXQJ�EHL�����

�&�JHODJHUW��RGHU�GXUFK�0ROVLHEFKURPDWRJUDSKLH�YRQ�QLHGHUPROHNXODUHQ�%HVWDQGWHLOHQ�EHIUHLW�

+LHUI�U�ZXUGH�HLQH�6lXOH����[����FP��PLW�6HSKDGH[�*���PLW�$XIVFKOXVVSXIIHU�RKQH�0DQQLW�

lTXLOLEULHUW����PO�6���URK�DXIJHWUDJHQ�XQG�PLW�$XIVFKOXVVSXIIHU�$�RKQH�0DQQLW�HOXLHUW��(V�ZXU�

GHQ�)UDNWLRQHQ�]X���PO�JHVDPPHOW��XQG�VROFKH�YHUHLQW��GHUHQ�([WLQNWLRQ�EHL�����QP�JU|�HU�DOV�

���ZDU��
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���

������ 7UDQVODWLRQ�

'D�EHL� GHU�0ROVLHEFKURPDWRJUDSKLH� QLHGHUPROHNXODUH�%HVWDQGWHLOH�ZLH�1XNOHRWLGH� XQG�$�

PLQRVlXUHQ�DEJHWUHQQW�ZXUGHQ��PXVVWHQ�GLHVH�]XJHVHW]W�ZHUGHQ���

)DOOV� GLH� LP� 6���([WUDNW� YRUKDQGHQH�51$� HQWIHUQW�ZHUGHQ� VROOWH� HUIROJWH� HLQ�9HUGDX�PLW�

0LFURFRFFXV�1XNOHDVH��+LHUI�U�ZXUGHQ������O�6���PLW����O�0LFURFRFFXV�1XNOHDVH�����N8�PO��

XQG������O������P0�&D&O I �YHUVHW]W��1DFK�]HKQPLQ�WLJHU�,QNXEDWLRQ�EHL�5DXPWHPSHUDWXU�ZXUGH�

GLH�1XNOHDVH�GXUFK�=XJDEH�YRQ����O�����0�(*7$�LQDNWLYLHUW��

�

�[7UDQVODWLRQVSXIIHU� � ����P0�� +(3(6� �
� � � � � ����P0������� .2$F�
� � � � � ���P0��������� 0J�2$F� J

S+�����PLW�.2+�
�
&3.�� � � � ���P0��������� +(3(6�.2+��S+�����
���� � � � ���PJ�PO���� &UHDWLQSKRVSKRNLQDVH��
�� � � � � ������Y�Y���� *O\FHULQ�
�
$73�*73�/VJ�� � � ���P0�� ������� $73�
�� � � � � ��P0��������� *73�
�
&UHDWLQSKRVSKDW� � � ����0������������ &UHDWLQSKRVSKDW�
�
$6�0L[�PLQXV�0HWKLRQLQ� � ��P0������������� $PLQRVlXUHQ�RKQH�0HWKLRQLQ��)D��3URPHJD��

�

7UDQVODWLRQVDQVDW]� �����O�� � �����O� � 6���
�� � � � � �����O�� � �[�7UDQVODWLRQVSXIIHU�
�� � � � � �����O�� � &3.� �
� � � � � �����O�� � $6�0L[�PLQXV�0HWKLRQLQ�
� � � � � �����O�� � &UHDWLQSKRVSKDW�
� � � � � ������O�� � $73�*73�/VJ��
�� � � � � �����O�� � > K

L
6@�/�0HWKLRQLQ�

� � � � � ������O��� � ���P0�'77�
� � � � � ���������� � P51$�LQ����O�:DVVHU�

�

=XU�$XIO|VXQJ�YRQ�6HNXQGlUVWUXNWXUHQ�ZXUGH�GLH�P51$����PLQ�DXI�����&�HUKLW]W�XQG�DXI�

(LV�DEJHN�KOW��'HU�7UDQVODWLRQVDQVDW]�ZXUGH�DQVFKOLH�HQG���K�EHL�����&�LQNXELHUW�XQG�DQVFKOLH�

�HQG��GXUFK�6'6�3$*(�DQDO\VLHUW��

���� 3UlSDUDWLRQ�YRQ�*HVDPW�51$�DXV�3K\WRSKWKRUD�PHJDVSHUPD��

)�U�1RUWKHUEORW�$QDO\VHQ� HUIROJWH� HLQH� 3UlSDUDWLRQ� YRQ�*HVDPW�51$� QDFK� HLQHU�PRGLIL�

]LHUWHQ�0HWKRGH� YRQ� �&KRPF]\QVNL�� ������ &KRPF]\QVNL� XQG� 6DFFKL�� ������� 'LH� LP� )ROJHQGHQ�

EHVFKULHEHQH�9RUVFKULIW�EH]LHKW�VLFK�DXI���J�0\]HO��

�
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���

'HQDWXULHUXQJVO|VXQJ��� � ���P0� � 1D�&LWUDW�S+����
���� � � � ����0� � *XDQLGLQLXP�WKLRF\DQDW�
� � � � � �������Z�Y�� 1�/DXUR\O�6DUFRVLQ�1D�6DO]�
� � � � � ������Y�Y�� β�0HUFDSWRHWKDQRO�
�
1D�$FHWDWO|VXQJ� � � ��0� � 1D2$F��S+�����
�
3KHQRO�� � � � ������Z�Y��� 3KHQRO��ZDVVHUJHVlWWLJW��)/8.$��
�
&KORURIRUP�,VRDP\ODONRKRO�� ���9RO�� &KORURIRUP�
�� � � � � ��9RO�� ,VRDP\ODONRKRKO�
�
)RUPDPLG��PLW�$PEHUOLWH�HQWLRQLVLHUW��

�

'DV�0\]HO�ZXUGH�]XU�(QWIHUQXQJ�YRQ�.XOWXUPHGLXP�NXU]�]ZLVFKHQ�]ZHL�/DJHQ�%ORWSDSLHU�

WURFNHQJHSUHVVW�� LQ�HLQHQ�0|UVHU�PLW� IO�VVLJHP�6WLFNVWRII�JHJHEHQ�XQG�]X�HLQHP�IHLQHQ�3XOYHU�

]HUULHEHQ��'DV�3XOYHU�ZXUGH�LQ�HLQ����PO�)DOFRQ�7XEH�PLW����PO�DXI�����&�YRUJHZlUPWHU�'HQD�

WXULHUXQJVO|VXQJ�JHJHEHQ��NXU]�JHVFK�WWHOW��XQG�PLW����PO�3KHQRO�YHUVHW]W��HEHQIDOOV�DXI�����&�

YRUJHZlUPW���=XU�3KDVHQWUHQQXQJ�ZXUGH�GLH�/|VXQJ�PLW���PO�1D�$FHWDWO|VXQJ�XQG���PO�&KOR�

URIRUP�,VRDP\ODONRKRO�YHUVHW]W�XQG�DXI�]ZHL�*ODV]HQWULIXJHQEHFKHU�YHUWHLOW��1DFK�HLQHU�]HKQ�

PLQ�WLJHQ� ,QNXEDWLRQ� DXI�(LV� IROJWH� HLQH���PLQ�WLJH�=HQWULIXJDWLRQ�EHL� �����[J��'LH�ZlVVULJH�

3KDVH�ZXUGH�YRUVLFKWLJ�LQ�HLQHQ�QHXHQ�*ODV]HQWULIXJHQEHFKHU��EHUI�KUW��PLW����PO�,VRSURSDQRO�

YHUVHW]W� XQG� ]XU� )lOOXQJ� GHU� 51$� ��K� EHL� ²����&� LQNXELHUW�� 'LH� /|VXQJ� ZXUGH� ��� PLQ� EHL�

�������[�DE]HQWULIXJLHUW��GHU�hEHUVWDQG�YHUZRUIHQ�XQG�GDV�3HOOHW�LQ���PO�'HQDWXULHUXQJVO|VXQJ�

JHO|VW��'DV�/|VHQ�NRQQWH�GXUFK�(UZlUPHQ�DXI�����&�EHVFKOHXQLJW�ZHUGHQ��1DFK�=XJDEH�YRQ���

PO�,VRSURSDQRO�HUIROJWH�HLQH�HUQHXWH�HLQVW�QGLJH�,QNXEDWLRQ�EHL�²����&�XQG�HLQH�ZHLWHUH�=HQWUL�

IXJDWLRQ�XQWHU�JOHLFKHQ�%HGLQJXQJHQ��'DV�HUKDOWHQH�3HOOHW�ZXUGH�PLW���PO������(WKDQRO�JHZD�

VFKHQ��NXU]�EHL�5DXPWHPSHUDWXU�JHWURFNQHW�XQG�XQWHU�(UZlUPHQ�DXI�����&�LQ�HWZD������O�)RU�

PDPLG�JHO|VW��'LH�.RQ]HQWUDWLRQVEHVWLPPXQJ�GHU�51$��$EVFKQ����������HUIROJWH�DXV�GHU�QRFK�

ZDUPHQ�/|VXQJ�JHJHQ�HLQH�%OLQGSUREH�PLW�GHU�HQWVSUHFKHQGHQ�0HQJH�)RUPDPLG��%LV�]XU�ZHL�

WHUHQ�9HUZHQGXQJ�ZXUGH�GLH�51$�EHL�²����&�JHODJHUW����

���� 6lXUHGHQDWXULHUXQJ�YRQ�3URWHLQHQ��7&$�)lOOXQJ��

=XU�5HLQLJXQJ�XQG�$QNRQ]HQWULHUXQJ�YRQ�3URWHLQHQ�YRU�HLQHU�3URWHLQEHVWLPPXQJ�RGHU�JH�

OHOHNWURSKRUHWLVFKHQ�$XIWUHQQXQJ�HUIROJWH�HLQH�)lOOXQJ�PLW�7ULFKORUHVVLJVlXUH��7&$���

�
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���

)lOOXQJVDQVDW]� � � ��9RO��� � 3UREH��+ M 2�YHUG�QQW�
� � � � � �����9RO��� ��������Z�Y��'2&�
� � � � � �����9RO��� ������Z�Y��7&$�
�
:DVFKO|VXQJ� � � ������Y�Y�� $FHWRQ��

�

'HU� )lOOXQJVDQVDW]� ZXUGH�PLQGHVWHQV� ���PLQ� DXI� (LV� LQNXELHUW�� EHL� JHULQJHQ� 3URWHLQNRQ�

]HQWUDWLRQHQ�ELV�]X���K��$QVFKOLH�HQG�HUIROJWH�HLQH���PLQ�WLJH�=HQWULIXJDWLRQ�EHL��������[J�XQG�

���&��%HL�3UREHQ��GLH�'HWHUJHQWLHQ�HQWKLHOWHQ��ZXUGH�GDV�3HOOHW�DQVFKOLH�HQG�QRFK�]ZHLPDO�PLW�

:DVFKO|VXQJ�JHZDVFKHQ��

���� 0HWKDQRO�&KORURIRUP�)lOOXQJ�

9RU�HLQHU�6'6�3$*(��$EVFKQ��������ZXUGHQ�3UREHQ��GLH�JU|�HUH�0HQJHQ�/LSLGH�HQWKLHOWHQ��

HLQHU� 3URWHLQIlOOXQJ�PLW�0HWKDQRO�&KORURIRUP�XQWHU]RJHQ��(LQ�9ROXPHQ�3UREHO|VXQJ�ZXUGH�

PLW���9ROXPHQ�0HWKDQRO�VRUJIlOWLJ�JHPLVFKW��PLW���9ROXPHQ�&KORURIRUP�YHUVHW]W�XQG����PLQ�

DXI�(LV�LQNXELHUW��1DFK�=XJDEH�YRQ���9ROXPHQ�:DVVHU�HUIROJWH�HLQH��PLQ�WLJH�=HQWULIXJDWLRQ�

EHL��������[J�XQG����&��'LH�ZlVVULJH�3KDVH�ZXUGH�YHUZRUIHQ��GLH�&KORURIRUPSKDVH�PLW���9R�

OXPHQ�0HWKDQRO�YHUVHW]W�XQG����PLQ�DXI�(LV�LQNXELHUW��1DFK�HLQHU���PLQ�WLJHQ�=HQWULIXJDWLRQ�

EHL� ��� ���� [J� XQG� �� �&�ZXUGH� GDV� 3URWHLQSHOOHW� NXU]� JHWURFNQHW� XQG� LQ� 3UREHQDXIWUDJSXIIHU�

�$EVFKQ��������JHO|VW��

����� 3URWHLQEHVWLPPXQJ�QDFK�/RZU\�

'LHVH�0HWKRGH�GHU�3URWHLQEHVWLPPXQJ�EDVLHUW�DXI�HLQHU�YRQ�3HWHUVRQ��3HWHUVRQ��������PR�

GLIL]LHUWHQ�0HWKRGH� QDFK� /RZU\� �������� =XU�.DOLEULHUXQJ� GHV� 7HVWV� LP� %HUHLFK� YRQ� ����� �J�

GLHQWHQ�'UHLIDFKEHVWLPPXQJHQ�PLW�%6$� DOV� 6WDQGDUG��(V�ZXUGHQ� VWHWV�'RSSHOEHVWLPPXQJHQ�

GXUFKJHI�KUW��

�

/|VXQJ�$� � � � ��P0������������ &X62 N �
� � � � � ������P0������ .1D�7DUWUDW�
� � � � � ����P0��������� 1D2+�
� � � � � �������Z�Y���� 1D O &2 P �
� � � � � �������Z�Y�� 6'6�
�
/|VXQJ�%��� � � ��������Y�Y��� )ROLQ�&LRFDOWHXV�5HDJHQ]��

�

'LH�3URWHLQSUREH�ZXUGH�7&$�JHIlOOW��$EVFKQ�������XQG�GDV�3URWHLQSHOOHW�LQ������O�+ Q 2�XQG�

�����O�/|VXQJ�$�DP�9RUWH[�JHO|VW��1DFK�]HKQPLQ�WLJHU�,QNXEDWLRQ�EHL�5DXPWHPSHUDWXU�ZXU�

GHQ������O�/|VXQJ�%�KLQ]XJHI�JW��VRUJIlOWLJ�JHPLVFKW�XQG�]XU�)DUEHQWZLFNOXQJ�ZHLWHUH����PLQ�
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���

EHL�5DXPWHPSHUDWXU� LQNXELHUW��$QVFKOLH�HQG�HUIROJWH�GLH�0HVVXQJ�GHU�([WLQNWLRQ�EHL� ����QP�

JHJHQ�HLQH�JOHLFKEHKDQGHOWH�5HIHUHQ]SUREH�RKQH�3URWHLQ��

����� 6'6�3RO\DFU\ODPLGJHOHOHNWURSKRUHVH��

=XU� $QDO\VH� GHU� 3URWHLQ]XVDPPHQVHW]XQJ� GLHQWH� GLH� GLVNRQWLQXLHUOLFKH�*HOHOHNWURSKRUHVH�

XQWHU�GHQDWXULHUHQGHQ�%HGLJXQJHQ�QDFK�/DHPPOL��/DHPPOL���������(V�ZXUGH�HLQH�IHUWLJH��ZlVV�

ULJH� /|VXQJ� DXV� $FU\ODPLG� XQG� %LVDFU\ODPLG� LP� 9HUKlOWQLV� ������� HLQJHVHW]W� �URWLSKRUHVH
R
�

*HO������

�

6DPPHOJHOO|VXQJ� � � ����P0��� 7ULV�+&O�S+�����
� � � � � �������Z�Y��� $FU\ODPLG�0RQRPHUH�
� � � � � �������Z�Y�� 6'6�
�
7UHQQJHOO|VXQJ� � � ����P0��� 7ULV�+&O�S+������
� � � � � �������� � $FU\ODPLG�0RQRPHUH�
� � � � � �������Z�Y�� 6'6�
� � � � � ������Z�Y��� 6DFFKDURVH�
�
$36�/|VXQJ� � � ������Z�Y��� $PPRQLXPSHUR[RGLVXOIDW�
�
7(0('�
�
3UREHQDXIWUDJSXIIHU� � �����P0�� 7ULV�
� � � � � �����Z�Y��� 6'6�
� � � � � �����Z�Y��� ��0HUFDSWRHWKDQRO�
� � � � � ������Z�Y��� 6DFFKDURVH�
� � � � � ���������Z�Y��� %URPSKHQROEODX�
�
(OHNWURGHQSXIIHU� � � ���P0�� � 7ULV�
� � � � � ����P0��� *O\FLQ�
� � � � � �������Z�Y��� 6'6�
�
0ROPDUNHU� � � �������N'D�LQ����N'D�6FKULWWHQ�PLW�YHUVWlUNWHU����N'D�%DQGH��
�� � � � � �����N'D��*LEFR�%5/��

�

-H�QDFK�*U|�H�GHV�*HOV�ZXUGHQ����E]Z�����PO�7UHQQJHO�DQJHVHW]W��'LH�3RO\PHULVDWLRQ�ZXU�

GH�GXUFK�=XJDEHQ�YRQ��������Y�Y��$36�/|VXQJ�XQG��������Y�Y��7(0('�HLQJHOHLWHW��GLH�/|�

VXQJ�DQVFKOLH�HQG�]ZLVFKHQ�GLH�*HOSODWWHQ�JHJRVVHQ�XQG�PLW�:DVVHU��EHUVFKLFKWHW��1DFK�YROO�

VWlQGLJHP�$XVSRO\PHULVLHUHQ�ZXUGH�GDV�:DVVHU� HQWIHUQW�� GLH� 6DPPHOJHOO|VXQJ�PLW� ���� �Y�Y��

$36�/|VXQJ� XQG� ������ �Y�Y��7(0('�YHUVHW]W�� DXI� GDV�7UHQQJHO� JHJRVVHQ�XQG�GHU�3UREHQ�

NDPP�HLQJHVHW]W���

=XU�3UREHQYRUEHUHLWXQJ�ZXUGHQ�HQWZHGHU�3HOOHWV�DXV�7&$�)lOOXQJHQ�LQ�3UREHQDXIWUDJSXI�

IHU�JHO|VW�RGHU��� LP�)DOOH�NOHLQHU�3UREHQYROXPLQD���GLUHNW�PLW�PLQGHVWHQV���9ROXPHQ�3UREHQ�

DXIWUDJSXIIHU�YHUPLVFKW��1DFK� I�QIPLQ�WLJHP�(UKLW]WHQ�DXI������&�XQG�$EN�KOHQ�DXI�(LV�HU�

IROJWH� HLQH� ]HKQPLQ�WLJH� =HQWULIXJDWLRQ� EHL� �� �&� XQG� ��� ���� [� J� LQ� HLQHU� 7LVFK]HQWULIXJH��
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���

3UREHQ�PLW�5HWLFXOR]\WHQO\VDW�ZXUGHQ�QLFKW�DXIJHNRFKW��VRQGHUQ�OHGLJOLFK���PLQ�DXI�����&�HU�

KLW]W���

�

(OHNWURSKRUHVH��

1DFK�GHP�$XIWUDJHQ�GHU�3UREHQ�HUIROJWH�GLH�(OHNWURSKRUHVH�]XQlFKVW�EHL����P$��%HL�(UUHL�

FKHQ�GHU�7UHQQJHOJUHQ]H�ZXUGH�GLH�6WURPVWlUNH� DXI����P$�HUK|KW��6REDOG�GLH�)DUEVWRIIIURQW�

GLH�*HOJUHQ]H�HUUHLFKWH��ZXUGH�GLH�(OHNWURSKRUHVH�EHHQGHW��'DV�*HO�ZXUGH�DQVFKOLH�HQG�JHIlUEW�

�$EVFKQ����������E]Z��DXI�1LWURFHOOXORVHPHPEUDQ�JHEORWWHW��$EVFKQ������������

������� 3URWHLQDQIlUEXQJ�

'LH� LQ� HLQHU� 3RO\DFU\ODPLGJHOHOHNWURSKRUHVH� DXIJHWUHQQWHQ� 3URWHLQH� ZXUGHQ� MH� QDFK� JH�

Z�QVFKWHU�(PSILQGOLFKNHLW� HQWZHGHU� GXUFK�)lUEXQJ�PLW�&RRPDVVLH�%ULOOLDQW�%OXH�5�����RGHU�

GXUFK�HLQH�$QIlUEXQJ�PLW�6LOEHU�VLFKWEDU�JHPDFKW��

��������� $QIlUEXQJ�PLW�&RRPDVVLH�

)lUEHU� � � � ������Y�Y�������� 0HWKDQRO�
� � � � � �����Y�Y���������� (VVLJVlXUH�
� � � � � ��������Z�Y�� &RRPDVVLH�%ULOOLDQW�%OXH�5�����
�
(QWIlUEHU� � � � ������Y�Y�������� ,VRSURSDQRO�
� � � � � �����Y�Y���������� (VVLJVlXUH��

�

'DV�6'6�3RO\DFU\ODPLGJHO�ZXUGH�]XU�)L[LHUXQJ�GHU�3URWHLQH�]XQlFKVW�������PLQ�LQ�(QWIlU�

EHU�JHVFKZHQNW��1DFK�����ELV���PLQ�WLJHU�%HKDQGOXQJ�PLW�)lUEHU�ZXUGH�GHU�+LQWHUJUXQG�PLW�

(QWIlUEHU�XQWHU�PHKUPDOLJHP�:HFKVHOQ�GHU�/|VXQJ�YROOVWlQGLJ�HQWIlUEW��

��������� $QIlUEXQJ�PLW�6LOEHU�

6RIHUQ�VHKU�JHULQJH�3URWHLQPHQJHQ�GHWHNWLHUW�ZHUGHQ�VROOWHQ��HUIROJWH�HLQH�$QIlUEXQJ�PLW�6LOEHU��

�
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���

)L[LHUHU�� � � � ������Y�Y��� (WKDQRO�
� � � � � ������Y�Y��� (VVLJVlXUH�
�
7KLRVXOIDWO|VXQJ� � � ������Y�Y��� (WKDQRO�
� � � � � ����P0��� 1D�$FHWDW�(VVLJVlXUH�S+�����
� � � � � �������Z�Y��� 1D S 6 S 2 T ��
�
6LOEHUO|VXQJ� � � �������Z�Y��� $J12 U

���������Y�Y�� )RUPDOGHK\GO|VXQJ��������
�
(QWZLFNOHU�� � � �������Z�Y�� 1D V &2 W �
�� � � � � ��������Y�Y�� )RUPDOGHK\GO|VXQJ��������
�
6WRSSO|VXQJ� � � � � (VVLJVlXUH�

�

$OOH�/|VXQJHQ�ZXUGHQ�YRU�*HEUDXFK� IULVFK� DQJHVHW]W��EHL�(QWZLFNOHU�XQG�6LOEHUO|VXQJ�HU�

IROJWH� GLH� )RUPDOGHK\G]XJDEH� ��� PLQ� YRU� GHU� 9HUZHQGXQJ�� $OOH� ,QNXEDWLRQHQ� HUIROJWHQ� DXI�

HLQHU�:LSSH��

=XU� ,PPRELOLVLHUXQJ� GHU� 3URWHLQH� ZXUGH� GDV� 6'6�3RO\DFU\ODPLGJHO� ]XQlFKVW� ]ZHLPDO� ���

PLQ�LQ�)L[LHUHU�JHVFKZHQNW��'DV�*HO�ZXUGH�NXU]�PLW�:DVVHU�DEJHVS�OW��GDQDFK����PLQ�LQ�7KLR�

VXOIDWO|VXQJ�LQNXELHUW�XQG�DQVFKOLH�HQG�GUHLPDO�MHZHLOV����PLQ�PLW�:DVVHU�JHZDVFKHQ��(V�IROJWH�

HLQH���PLQ�WLJH�,QNXEDWLRQ�LQ�6LOEHUO|VXQJ��1DFK�NXU]HP�$EVS�OHQ�PLW�:DVVHU�ZXUGH�GDV�*HO�

ELV�]XU�JHZ�QVFKWHQ�$QIlUEXQJ�LQ�(QWZLFNOHU� LQNXELHUW��'DV�$EVWRSSHQ�GHU�)lUEHUHDNWLRQ�HU�

IROJWH� GXUFK� =XJDEH� YRQ� (VVLJVlXUH�� ELV� NHLQH� *DVHQWZLFNOXQJ� PHKU� VLFKWEDU� ZDU�� 'DV� *HO�

ZXUGH�DQVFKOLH�HQG�QRFK�GUHLPDO���PLQ�LQ������Y�Y��(VVLJVlXUH�JHVFKZHQNW��

������� )OXRURJUDSKLH�

8P�EHL� GHU�%HOLFKWXQJ� YRQ�5|QWJHQILOPHQ� GXUFK�5DGLRDNWLYLWlW� GLH� ,QWHQVLWlW� ]X� VWHLJHUQ��

ZXUGHQ� HQWVSUHFKHQGH�*HOH� PLW� 9HUVWlUNHUO|VXQJ� �$PSOLI\
X Y
�� $PHUVKDP�3KDUPDFLD�%LRWHFK��

EHKDQGHOW���

1DFK�GHU�JHOHOHNWURSKRUHWLVFKHQ�$XIWUHQQXQJ�YRQ�PLW�>
Z [
6@�/�0HWKLRQLQ�UDGLRDNWLY�PDUNLHU�

WHQ�3URWHLQHQ�ZXUGH�GDV�*HO�QDFK�$EVFKQLWW��������PLW�&RRPDVVLH�JHIlUEW��XP�GLH�%DQGHQ�GHV�

0ROPDUNHUV� VLFKWEDU� ]X�PDFKHQ��'DV�*HO�ZXUGH� ]XQlFKVW� ���PLQ� LQ�:DVVHU� JHVFKZHQNW�XQG�

DQVFKOLH�HQG����PLQ�PLW�$PSOLI\
X Y
�EHKDQGHOW��1DFK�NXU]HP�$EVS�OHQ�PLW�:DVVHU�ZXUGH�HV�DXI�

%ORWSDSLHU�*%����� LQ� HLQHP�EHKHL]WHQ�*HOWURFNQHU�XQWHU�$QOHJHQ�HLQHV�9DNXXPV�JHWURFNQHW��

'LH�([SRVLWLRQ�HUIROJWH�GXUFK�GLUHNWHV�$XIOHJHQ�HLQHV�5|QWJHQILOPV�LQ�HLQHU�([SRVLWLRQVNDVVHWWH�

I�U�����G�EHL�5DXPWHPSHUDWXU��
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����� =ZHLGLPHQVLRQDOH�*HOHOHNWURSKRUHVH�

%HL� GHU� ]ZHLGLPHQVLRQDOHQ� *HOHOHNWURSKRUHVH� HUIROJWH� LQ� GHU� HUVWHQ�'LPHQVLRQ� HLQH� $XI�

WUHQQXQJ�GHU�3URWHLQH�HQWVSUHFKHQG� LKUHP�LVRHOHNWULVFKHQ�3XQNW��'LHVH� LVROHNWULVFKH�)RFXVVLH�

UXQJ�HUIROJWH�QDFK�HLQHU�0HWKRGH�YRQ�>2�)DUUHO������������@�PLW�+LOIH�YRQ�7UlJHUDPSKRO\WHQ�

LQ�HLQHU�YHUWLNDOHQ�*HODSSDUDWXU�LQ�*ODVU|KUFKHQ�YRQ����FP�/lQJH�XQG���PP�,QQHQGXUFKPHV�

VHU��

�

*HOO|VXQJ�� � � �����PO� � $FU\ODPLG�0HWK\OHQELVDFU\ODPLG��
�� � � � � � � ���������������
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�
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� � � � � ��������Z�Y��� '77�
� � � � � �������Y�Y��� ,JHSDO�&$�����
� � � � � ��������Y�Y��� $PSKRO\WH�S+������
�
3UREHQSXIIHU� � � ����0� � +DUQVWRII�
� � � � � ����Z�Y��� &+$36�
� � � � � ��������Y�Y��� $PSKRO\WH������
� � � � � ��������Y�Y��� $PSKRO\WH�����
� � � � � ���������Z�Y��� 306)�
�
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� � � � � ��������Y�Y��� '77�
� � � � � ��������Z�Y�� %URPSKHQROEODX�
� � � � � ������Y�Y��� *O\FHULQ�
�
6'6�$JDURVH� � � ����0�� � 7ULV�+&O��S+������
�� � � � � �������Z�Y��� 6'6�
� � � � � ��������Z�Y��� '77�
� � � � � �������Z�Y��� $JDURVH�
�
$QRGHQO|VXQJ� � � ���P0�� � 3KRVSKRUVlXUH�
�
.DWKRGHQO|VXQJ� � � ����0�� � 1D2+�

�

'LH�*ODVU|KUFKHQ�ZXUGHQ� DQ� HLQHP�(QGH�PLW� 3DUDILOP� YHUVFKORVVHQ� XQG� ]X� GUHL�9LHUWHOQ�

EODVHQIUHL�PLW�*HOO|VXQJ�JHI�OOW��1DFK�$XIWUDJHQ�YRQ�����O�hEHUVFKLFKWXQJVO|VXQJ��� OLH��PDQ�

GLH� *HOPDWUL[� DXVSRO\PHULVLHUHQ�� 'LH� ]X� IRNXVVLHUHQGHQ� 3UREHQ� ZXUGHQ� PLW� GHP� GRSSHOWHQ�

9ROXPHQ�3UREHQSXIIHU�YHUVHW]W�XQG�YRU�GHP�$XIWUDJHQ�DXI�GLH�*HOPDWUL[����PLQ�EHL��������[J�

DE]HQWULIXJLHUW�� $QVFKOLH�HQG�ZXUGHQ� GLH� 5|KUFKHQ� LQ� GLH�*HODSSDUDWXU� HLQJHVHW]W�� GLH�hEHU�

VFKLFKWXQJVO|VXQJ�HQWIHUQW�XQG�GLH�3UREH�DXIJHWUDJHQ��1DFK�YRUVLFKWLJHP�$XIJHEHQ�YRQ�hEHU�
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VFKLFKWXQJVO|VXQJ���ZXUGHQ�$QRGHQ��XQG�.DWKRGHQNDPPHU�PLW�GHQ�HQWVSUHFKHQGHQ��/|VXQ�

JHQ�JHI�OOW�XQG�GLH�(OHNWURSKRUHVH�JHVWDUWHW��'LH�)RNXVVLHUXQJ�HUIROJWH�]XP�(LQODXIHQ�GHU�3UR�

EH�]XQlFKVW���K�EHL�����9��GDQDFK�ZXUGH�GLH�6SDQQXQJ�I�U����K�DXI�����9�XQG�DEVFKOLH�HQG����

PLQ�DXI�����9�HUK|KW���

=XP�OHLFKWHUHQ�+HUDXVGU�FNHQ�GHU�*HOPDWUL[�DXV�GHQ�5|KUFKHQ�ZXUGHQ�GLHVH�]XQlFKVW�EHL�

²��� �&� HLQJHIURUHQ��1DFK� GHP�$XIWDXHQ�PLW� HLQHP�)|Q� NRQQWHQ� GLH�*HOVWUlQJH�PLW�:DVVHU�

KHUDXVJHVS�OW� ZHUGHQ�� )�U� GLH� DQVFKOLH�HQGH� 6'6�3$*(� �$EVFKQ�� ������ZXUGHQ� GLH�*HOH� ���

PLQ� EHL� 5DXPWHPSHUDWXU� LQ� bTXLOLEULHUXQJVO|VXQJ� LQNXELHUW� XQG� PLW� JHVFKPRO]HQHQHU� 6'6�

$JDURVH�DXI�GHP�6DPPHOJHO� IL[LHUW��'LH�ZHLWHUH�(OHNWURSKRUHVH�HUIROJWH�ZLH� LQ�$EVFKQLWW������

EHVFKULHEHQ���

����� ,PPXQRORJLVFKHU�1DFKZHLV�YRQ�3URWHLQHQ�

������� 7UDQVIHU�YRQ�3URWHLQHQ�DXI�1LWURFHOOXORVHPHPEUDQHQ��:HVWHUQEORW��

)�U� GHQ� LPPXQRORJLVFKHQ� 1DFKZHLV� EHVWLPPWHU� 3URWHLQH� GXUFK� VSH]LILVFKH� $QWLN|USHU�

ZXUGHQ� GLH� LQ� HLQHP� 6'6�3RO\DFU\ODPLGJHO� DXIJHWUHQQWHQ� 3URWHLQH� �$EVFKQ�� ���������� LP�

+DOEWURFNHQEORWYHUIDKUHQ� HOHNWURFKHPLVFK� DXI� 1LWURFHOOXORVHPHPEUDQ� WUDQVIHULHUW� �.\KVH�

$QGHUVHQ���������

�

3�� � � � ����P0�� 7ULV�
� � � � � ������Y�Y������ 0HWKDQRO�
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�
)lUEHO|VXQJ�� � � �����Y�Y��������� 7LQWH��.|QLJVEODX�
� � � � � ����Y�Y���������� (VVLJVlXUH�
�
(QWIlUEHO|VXQJ� � � ����P0��������� 1D2+�

�

)�U�GHQ�+DOEWURFNHQEORW�ZXUGHQ�VHFKV�/DJHQ�%ORWSDSLHU��*%�������JHWUlQNW�LQ�3���XQG�GUHL�

/DJHQ��JHWUlQNW�LQ�3���DXI�GLH�*UDSKLWDQRGH�GHU�%ORWDSSDUDWXU�JHVFKLFKWHW��'DUDXI�ZXUGHQ�OXIW�

EODVHQIUHL�GLH�PLW�3��JHWUlQNWH�1LWURFHOOXORVH�0HPEUDQ�XQG�GDV�*HO�JHOHJW��1DFK�$XIVFKLFKWHQ�

YRQ� QHXQ� /DJHQ� %ORWSDSLHU�� JHWUlQNW� LQ� 3��� XQG� $XIVHW]HQ� GHU� .DWKRGHQSODWWH� HUIROJWH� GHU�

7UDQVIHU�EHL�HLQHU�NRQVWDQWHQ�6WURPVWlUNH�YRQ���P$�FP
\
�LQQHUKDOE�YRQ�������K���
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'LH�$QIlUEXQJ�GHU�JHEORWWHWHQ�3URWHLQH�HUIROJWH�GXUFK�I�QIPLQ�WLJHV�6FKZHQNHQ�LQ�)lUEHO|�

VXQJ�XQG�DQVFKOLH�HQGHV�(QWIlUEHQ�GHV�+LQWHUJUXQGHV�PLW�:DVVHU��1DFK�'RNXPHQWDWLRQ�XQG�

0DUNLHUXQJ� GHV�0ROPDUNHUV��ZXUGH� GLH�0HPEUDQ�GXUFK�6FKZHQNHQ� LQ�(QWIlUEHO|VXQJ� LQQHU�

KDOE�YRQ�PD[LPDO�I�QI�0LQXWHQ�HQWIlUEW��'XUFK�NXU]HV�:DVFKHQ�PLW�:DVVHU�ZXUGHQ�5HVWH�YRQ�

1DWURQODXJH�HQWIHUQW��

������� ,PPXQDQIlUEXQJ�

%ORFN�3XIIHU��� � � ���P0�� ���� 7ULV�+&O�S+�����
� � � � � ���P0�� ���� 1D&O�
� � � � � �����Z�Y��� %6$��EHL�9HUZHQGXQJ�GHV�(&/�.LWV�������
�
3XIIHU�$�� � � � ���P0�� ���� 7ULV�+&O�S+�����
� � � � � ���P0�� ���� 1D&O�
� � � � � �
3XIIHU�$�13���� � � ������������ ,JHSDO�&$�����LQ�3XIIHU�$�

�

'LH�HQWIlUEWH�1LWURFHOOXORVH�0HPEUDQ�ZXUGH�]XP�$EVlWWLJHQ�YRQ�IUHLHQ�%LQGXQJVVWHOOHQ���K�

RGHU� �EHU� 1DFKW� EHL� 5DXPWHPSHUDWXU� PLW� %ORFN�3XIIHU� �� DXI� HLQHU� :LSSH� LQNXELHUW�� 1DFK�

��PLQ�WLJHU�,QNXEDWLRQ�PLW�HLQHU�9HUG�QQXQJ�GHV�HQWVSUHFKHQGHQ�$QWLVHUXPV�LQ�%ORFN�3XIIHU�

ZXUGH�GLH�0HPEUDQ����PLQ�PLW�3XIIHU�$��]ZHLPDO����PLQ�PLW�3XIIHU�$�13����XQG�HUQHXW����

PLQ�PLW�3XIIHU�$�JHZDVFKHQ���

�

'LH�'HWHNWLRQ�HLQHV�$QWLJHQ�$QWLN|USHU�.RPSOH[HV�DXI�GHU�1LWURFHOOXORVHPHPEUDQ�HUIROJWH�

PLW�]ZHL�XQWHUVFKLHGOLFKHQ�6\VWHPHQ��

��������� ,PPXQDQIlUEXQJ�PLW�DONDOLVFKHU�3KRVSKDWDVH�

'LHVH�0HWKRGH� EDVLHUW� DXI� HLQHP�.RQMXJDW� DXV� JHJHQ� VSH]LHVVSH]LILVFKH� ,J*V� JHULFKWHWHQ�

$QWLN|USHUQ�XQG�$ONDOLVFKHU�3KRVSKDWDVH��GLH�XQWHU�DONDOLVFKHQ�%HGLQJXQJHQ�GLH�6XEVWUDWH�1%7�

XQG�%&,3�]X�HLQHP�IDUELJHQ�3Ul]LSLWDW�XPVHW]W��

�

���$QWLN|USHU� � � �������� � LQ�%ORFNSXIIHU��
�
)lUEHSXIIHU� � � ����P0��� 7ULV�+&O�S+�����
� � � � � ����P0��� 1D&O�
� � � � � ���P0�� � 0J&O ] �
� � � � � ��������Y�Y�� �����1%7�LQ������'0)��)D��3URPHJD��
� � � � � ��������Y�Y�� ���%&,3�LQ�'0)��)D��3URPHJD��
�
6WRSSO|VXQJ�� � � �����Y�Y��� (VVLJVlXUH�

�
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'HU�%ORW�ZXUGH� �� K�PLW� GHP����$QWLN|USHU� LQNXELHUW� XQG� DQVFKOLH�HQG�YLHUPDO� MHZHLOV� ���

PLQ�PLW�3XIIHU�$�JHZDVFKHQ��'LH�$QIlUEXQJ�GHU�GHWHNWLHUWHQ�%DQGHQ�HUIROJWH�QDFK�=XJDEH�YRQ�

)lUEHSXIIHU� LQQHUKDOE� YRQ� ����� PLQ�� 'LH� )lUEHUHDNWLRQ� ZXUGH� GXUFK� NXU]HV� 6FKZHQNHQ� LQ�

6WRSSO|VXQJ�EHHQGHW��

��������� ,PPXQDQIlUEXQJ�PLW�3HUR[LGDVH�

%HL� GHU�9HUZHQGXQJ� YRQ� 3HUR[LGDVH�JHNRSSHOWHQ�=ZHLWDQWLN|USHUQ� HUIROJWH� GHU�1DFKZHLV�

GHU� 3HUR[LGDVH�$NWLYLWlW� HQWZHGHU� GXUFK� &KHPROXPLQHV]HQ]� PLW� +LOIH� GHV� � (&/
^ _
�.LWV� �)D��

$PHUVKDP�3KDUPDFLD�%LRWHFK�� )UHLEXUJ�� RGHU� GXUFK� 2[LGDWLRQ� YRQ� ��&KORUR���QDSKWKRO� PLW�

+ ` 2 ` �]X�HLQHP�XQO|VOLFKHQ�IDUELJHQ�3URGXNW��

�

���$QWLN|USHU� � � �������Y�Y�� $QWL�.DQLQFKHQ�,J*��ELRWLQ\OLHUW��LQ��
� � � � � � � %ORFN�3XIIHU�
�
���$QWLN|USHU�� � � ��������Y�Y�� 6WUHSWDYLGLQ�0HHUUHWWLFK�3HUR[LGDVH��
� � � � � � � .RQMXJDW�LQ�%ORFN�3XIIHU�
��
)lUEHO|VXQJ� � � ��������Z�Y��� ��&KORUR���QDSKWKRO�
� � � � � ��������Y�Y�� + a 2 a

�������Y�Y��� (WKDQRO��
� � � � � � � �LQ�3XIIHU�$�
�
6WRSSO|VXQJ� � � �����Z�Y��� 1D1 b
��
(&/

c d
�.LW� � � � � /|VXQJ���

� � � � � � � /|VXQJ���

� �

1DFK� HLQVW�QGLJHU� ,QNXEDWLRQ�PLW� GHP� ���$QWLN|USHU�ZXUGH� GLH�0HPEUDQ� MHZHLOV� ���PLQ�

]XQlFKVW�HLQPDO�PLW�3XIIHU�$��]ZHLPDO�PLW�3XIIHU�$�13���XQG�ZLHGHUXP�HLQPDO�PLW�3XIIHU�$�

JHZDVFKHQ�� $QVFKOLH�HQG� LQNXELHUWH� PDQ� �� K�PLW� GHP� ��� $QWLN|USHU� XQG� VFKOR�� HUQHXW� YLHU�

:DVFKVFKULWWH�MHGRFK�RKQH�'HWHUJHQV�DQ��'LH�$QIlUEXQJ�HUIROJWH�GXUFK�,QNXEDWLRQ�LQ�)lUEHO|�

VXQJ� ELV� ]XU� JHZ�QVFKWHQ�)DUELQWHQVLWlW� ������PLQ�� XQG� DQVFKOLH�HQGHV� NXU]HV� 6FKZHQNHQ� LQ�

6WRSSO|VXQJ��

6ROOWHQ� HPSILQGOLFKHUH�$QIlUEXQJHQ� HU]LHOW�ZHUGHQ��ZXUGH� GDV�(&/
e f
�.LW� �HQKDQFHG� FKH�

PROXPLQHVFHQFH��EHQXW]W��'LHVHV�6\VWHP�EHUXKW�DXI�GHU�/XPLQHV]HP]�YRQ�/XPLQRO�EHL�SHUR[L�

GDVH�NDWDO\VLHUWHU�2[LGDWLRQ�PLW�+ g 2 g ��'HU�=XVDW]�YRQ�S�,RGSKHQRO� I�KUW� ]X� HLQHU�(UK|KXQJ�

GHU�4XDQWHQDXVEHXWH���

'HU�%ORW�ZXUGH�DXI�HLQHU�*ODVSODWWH�PLW�HLQHU�IULVFK�DQJHVHW]WHQ�����0LVFKXQJ�GHU�/|VXQJHQ�

��XQG���GHV�(&/
e f
�.LWV�JHWUlQNW�����O�FP g �0HPEUDQ�����PLQ�LQNXELHUW�XQG�QDFK�NXU]HP�$E�

WURSIHQ� LQ� 6DUDQ
h
�)ROLH� HLQJHVFKODJHQ�� 'LH� 'HWHNWLRQ� GHU� PDUNLHUWHQ� 3URWHLQH� HUIROJWH� GXUFK�

$XIOHJHQ�YRQ�5|QWJHQILOP��+\SHUILOP�(&/��LQ�HLQHU�([SRVLWLRQVNDVVHWWH�I�U����V�ELV����PLQ��
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������� ,PPXQSUl]LSLWDWLRQ�

0LW� GHQ� $QWLVHUHQ� JHJHQ� 6LV��3URWHLQH� DXV�&U\SWRFRFFXV� FXUYDWXV� XQG� 3K\WRSKWKRUD� PHJDVSHUPD�

NRQQWHQ�GLH�HQWVSUHFKHQG�UDGLRDNWLY�PDUNLHUWHQ�$QWLJHQH�VHOHNWLY�JHEXQGHQ�XQG�DQ�3URWHLQ�$�

6HSKDURVH� LPPRELOLVLHUW� ZHUGHQ��'LHVH� 7HFKQLN� IDQG�$QZHQGXQJ� VRZRKO� QDFK� HLQHU�0DUNLH�

UXQJ�LQ�YLYR��DOV�DXFK�EHL�8QWHUVXFKXQJHQ�PLW�3URWHLQHQ��GLH�GXUFK�7UDQVODWLRQ�LQ�YLWUR�KHUJHVWHOOW�

ZXUGHQ�

��������� ,PPXQSUl]LSLWDWLRQ� YRQ� 3URWHLQHQ� DXV�&U\SWRFRFFXV� FXUYDWXV� QDFK� HLQHU� UDGLRDNWLYHQ�

0DUNLHUXQJ�LQ�YLYR��

=XU�8QWHUVXFKXQJ�GHU�%LRV\QWKHVH�XQG�$EEDX�YRQ�6LV�S�HUIROJWH�]XQlFKVW�HLQH�0DUNLHUXQJ�

PLW�UDGLRDNWLYHQ�0HWKLRQLQ�XQG�DQVFKOLH�HQGHU�,PPXQSUl]LSLWDWLRQ��

�
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� � � � � ����P0���� 1D&O�
�
7�3XIIHU� � � � ���P0���� 7ULV�+&O�S+�����

�

9RQ�HLQHU�+DXSWNXOWXU�ZXUGHQ����PO�LQ�HLQHQ����P�.ROEHQ��EHUI�KUW�PLW������&L�>
i j
6@�/�

0HWKLRQLQ� YHUVHW]W� XQG����PLQ�EHL� ��� �&�XQG����� USP�ZHLWHULQNXELHUW��'LH�=HOOHQ�ZXUGHQ���

PLQ�EHL��������[J�DE]HQWULIXJLHUW��'LH�SHOOHWLHUWHQ�=HOOHQ�ZXUGHQ�LQ������O�716�3XIIHU�DXIJH�

QRPPHQ�PLW� �� �J� EDNWHULHOO� �EHUH[SULPLHUWHP� 6LV�S� YHUVHW]W� XQG� ���PLQ� DXI� ���� �&� HUKLW]W��

1DFK�$EN�KOHQ�DXI�(LV�ZXUGHQ������O�717�3XIIHU�XQG������O�,QKLELWRU�0L[�]XJHVHW]W��VR�GDVV�

GLH�.RQ]HQWUDWLRQ�DQ�6'6�QXU�QRFK��������Z�Y��EHWUXJ��'DV�/\VDW�ZXUGH�DQVFKOLH�HQG����PLQ�

EHL��������[J�NODU]HQWULIXJLHUW�XQG�GHU�hEHUVWDQG�PLW�����O�$QWLVHUXP�YHUVHW]W��=XU�%LOGXQJ�GHV�

$QWLN|USHU�$QWLJHQ�.RPSOH[HV� ZXUGH� GHU� 3Ul]LSLWDWLRQVDQVDW]� �� K� LQ� HLQHP� ,QYHUWLHUHU� EHL�

5DXPWHPSHUDWXU� LQNXELHUW��$QVFKOLH�HQG�HUIROJWH�HLQH�=XJDEH�YRQ���PJ�3URWHLQ�$�6HSKDURVH��

GLH� ]XYRU���K� LQ������O�717�3XIIHU�YRUJHTXROOHQ�ZRUGHQ�ZDU��1DFK���K�ZHLWHUHU� ,QNXEDWLRQ�

ZXUGH� GLH� 3URWHLQ� $�6HSKDURVH� ��PLQ� EHL� ����� [J� DE]HQWULIXJLHUW��'DV� 3HOOHW� ZXUGH� LQ� ��PO�
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717�3XIIHU� UHVXVSHQGLHUW� XQWHU� JOHLFKHQ�%HGLQJXQJHQ� DE]HQWULIXJLHUW��$QVFKOLH�HQG�HUIROJWHQ�

QRFK� VHFKV�ZHLWHUH�:DVFKVFKULWWH�PLW� MHZHLOV� ��PO�717�3XIIHU� XQG� ]ZHL�PLW�71�3XIIHU��'LH�

SHOOHWLHUWH� 3URWHLQ� $�6HSKDURVH� ZXUGH� GDQQ� LQ� ��PO� 7�3XIIHU� UHVXVSHQGLHUW� XQG� LQ� HLQ� QHXHV�

5HDNWLRQVJHIl���EHUI�KUW��1DFK�HLQHU�DEVFKOLH�HQGHQ�=HQWULIXJDWLRQ�ZXUGH�GDV�3HOOHW�PLW�����O�

6'6�3UREHQSXIIHU��$EVFKQ��������YHUVHW]W�XQG���PLQ�DXI������&�HUKLW]W��

��������� ,PPXQSUl]LSLWDWLRQ�YRQ�3URWHLQHQ�QDFK�7UDQVODWLRQ�LQ�YLWUR�

=XU� 8QWHUVXFKXQJ� YRQ� 3URWHLQ�3URWHLQ�:HFKVHOZLUNXQJHQ� GLHQWH� GLH� &R�

,PPXQSUl]LSLWDWLRQ�YRQ�3URWHLQHQ��GLH�GXUFK�7UDQVODWLRQ� LQ� YLWUR�HUKDOWHQ�ZXUGH��+LHUI�U�ZXU�

GHQ������O�717�3XIIHU�PLW� MHZHLOV�����O�7UDQVODWDW�GHU�PXWPD�OLFKHQ�,QWHUDNWLRQVSDUWQHU�YHU�

VHW]W�XQG���K�EHL�5DXPWHPSHUDWXU�OHLFKW�JHVFK�WWHOW��$QVFKOLH�HQG�ZXUGHQ�����O�$QWLVHUXP�KLQ�

]XJHJHEHQ�XQG�ZHLWHUH���K�LQNXELHUW��'LH�,PPRELOLVLHUXQJ�GDV�$QWLJHQ�$QWLN|USHU�.RPSOH[HV�

PLW�3URWHLQ�$�6HSKDURVH�XQG�GLH�ZHLWHUH�6FKULWWH�HUIROJWHQ�ZLH� LP�YRULJHQ�$EVFKQLWW�EHVFKULH�

EHQ��

����� 3UlSDUDWLRQ�YRQ�3ODVPLG�'1$�

=XU�,VROLHUXQJ�YRQ�3ODVPLG�'1$�DXV�WUDQVIRUPLHUWHQ�(��FROL�6WlPPHQ�GLHQWHQ�YHUVFKLHGHQH�

.LWV�GHU�)D��4,$*(1��8P�'1$�0HQJHQ�YRQ��EHU������J�]X�HUKDOWHQ�ZXUGH�DXVJHKHQG�YRQ�

HLQHU� ����PO� hEHUQDFKWNXOWXU� GDV� Å4,$SUHS� 3ODVPLG�0LGL� .LW´� YHUZHQGHW�� $XV� ��PO�hEHU�

QDFKWNXOWXUHQ�OLH�HQ�VLFK�PLW�GHP�Å4,$SUHS�6SLQ�3ODVPLG�0LQL�.LW´�HWZD�����J�'1$�HUKDOWHQ��

'LH�3UlSDUDWLRQ� HUIROJWH� QDFK�GHQ�3URWRNROOHQ�GHV�+HUVWHOOHUV��'LH� DEVFKOLH�HQGH�(OXWLRQ�GHU�

'1$� EHL� 0LQLSUlSDUDWLRQHQ� HUIROJWH� PLW� + k 2��'LH�'1$�3HOOHWV� QDFK� HLQHU�0LGLSUlSDUDWLRQ�

ZXUGHQ�LQ�LQVJHVDPW������O�:DVVHU�JHO|VW��'LH�/DJHUXQJ�GHU�3ODVPLG�'1$�HUIROJWH�EHL������&���

)�U� 3ODVPLG�3UlSDUDWLRQHQ� LP�0LQL�0D�VWDE�� EHL� GHQHQ� GLH� 5HLQKHLW� GHU�'1$� QLFKW� HQW�

VFKHLGHQG�ZDU��IDQG�DX�HUGHP�HLQH�PRGLIL]LHUWH�0HWKRGH�QDFK��+ROPHV�XQG�4XLJOH\��������$Q�

ZHQGXQJ��Å%RLOLQJ�3UHS´���

�

67(7�3XIIHU� � � ���P0�� � 7ULV�+&O�S+�����
� � � � � �������Y�Y��� 7ULWRQ�;�����
� � � � � ���P0�� � ('7$�
� � � � � �����Z�Z��� 6DFFKDURVH�
�
/\VR]\P�/|VXQJ� � � ���PJ�PO� /\VR]\P�
�
3KHQRO� � � � 3KHQRO��7(�JHVlWWLJW����5RWL

l
�3KHQRO��5RWK��

�
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����PO�%DNWHULHQNXOWXU�ZXUGHQ����V�EHL��������[J�DE]HQWULIXJLUW��XQG�GLH�SHOOHWLHUWHQ�=HOOHQ�

DQVFKOLH�HQG�LQ������O�67(7�3XIIHU�YROOVWlQGLJ�UHVXVSHQGLHUW��'HU�=HOODXIVFKOX��HUIROJWH�GXUFK�

=XJDEH� YRQ�����O�/\VR]\P�XQG� VRIRUWLJHV� ]ZHLPLQ�WLJHV�(UKLW]HQ� LP�NRFKHQGHQ�:DVVHUEDG��

1DFK� HLQHU� I�QIPLQ�WLJHQ� =HQWULIXJDWLRQ� EHL� ��� ���� [J� NRQQWH� GDV� 3HOOHW� DXV� JHQRPLVFKHU�

'1$��3URWHLQHQ�XQG�0HPEUDQEHVWDQGWHLOHQ�PLW�HLQHP�=DKQVWRFKHU�KHUDXVJHILVFKW�ZHUGHQ��'LH�

YHUEOHLEHQGH�/|VXQJ�ZXUGH�PLW� 67(7�3XIIHU� DXI� �����O� DXIJHI�OOW��PLW� ����O�3KHQRO�YHUVHW]W�

XQG�DP�9RUWH[�VRUJIlOWLJ�JHPLVFKW��'XUFK�=XJDEH�YRQ������O�,VRSURSDQRO�XQG�=HQWULIXJLHUHQ�

EHL��������[J�ZXUGHQ�GLH�1XFOHLQVlXUHQ�JHIlOOW��'HV�3HOOHW�ZXUGH�PLW�������Y�Y��(WKDQRO�JHZD�

VFKHQ��NXU]�JHWURFNQHW�XQG� LQ�����O�:DVVHU� DXIJHQRPPHQ��'D�EHL�GLHVHU�$UW�GHU�3UlSDUDWLRQ�

JU|�HUH�0HQJHQ�51$�PLW� DXIJHUHLQLJW�ZXUGHQ�� HUIROJWH� GHU� DQVFKOLH�HQGH�5HVWULNWLRQVYHUGDX�

XQWHU�=XVDW]�YRQ�51DVH�$��

����� �9HUIDKUHQ�]XU�%HKDQGOXQJ�XQG�$QDO\VH�YRQ�1XNOHLQVlXUHQ�

�6DPEURRN�HW�DO���������

������� %HVWLPPXQJ�GHU�.RQ]HQWUDWLRQ�

=XU�QlKHUXQJVZHLVHQ�%HVWLPPXQJ�YRQ�.RQ]HQWUDWLRQ�XQG�5HLQKHLW�YRQ�3ODVPLG�'1$�XQG�

51$�ZXUGH�GLH�([WLQNWLRQ�HLQHU�Zl�ULJHQ�9HUG�QQXQJ�GHU�HQWVSUHFKHQGHQ�1XNOHLQVlXUHO|VXQJ�

EHL�����XQG�����QP�JHPHVVHQ��%HL�HLQHP�4XRWLHQWHQ�( m n o �( m p o �YRQ���NRQQWH�GLH�3UlSDUDWLRQ�DOV�

SUDNWLVFK�UHLQ�DQJHVHKHQ�ZHUGHQ��'LH�.RQ]HQWUDWLRQ�GHU�$XVJDQJVO|VXQJ�ZXUGH�EHVWLPPW�QDFK�

GHU�)RUPHO�F>�J��O@� �( m n o �[�)�[�������[�9HUG�QQXQJ�LQ�GHU�.�YHWWH��ZREHL�) ���I�U�GV'1$�

XQG�) ���I�U�51$�HLQ]XVHW]HQ�LVW���

)�U� JHULQJH� '1$�0HQJHQ� HUIROJWH� GLH� .RQ]HQWUDWLRQVDEVFKlW]XQJ� GXUFK� $JDURVHJHOH�

OHNWURSKRUHVH�XQG�9HUJOHLFK�GHU�%DQGHQLQWHQVLWlW�PLW�GHQ�%DQGHQ�HLQHV�TXDQWLIL]LHUEDUHQ�6WDQ�

GDUGV��0ROHFXODU�:HLJKWPDUNHU�9,,���)D�5RFKH��

������� 3KHQRO�&KORURIRUP�([WUDNWLRQ�

7(�3XIIHU�� � � ���P0� 7ULV�
� � � � � ��P0� ('7$�
� � � � � � S+�����PLW�+&O�
�
3KHQRO�&KORURIRUP� � ���9RO�� 7(�JHVlWWLJWHV�3KHQRO���5RWL

q
�3KHQRO��5RWK��

� � � � � ���9RO�� &KORURIRUP�
� � � � � ����9RO�� ,VRDP\ODONRKRO�
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=XU�(QWIHUQXQJ�YRQ�3URWHLQHQ� DXV�1XNOHLQVlXUHSUlSDUDWLRQHQ�ZXUGH�GLH�/|VXQJ�DXI�PLQ�

GHVWHQV������O� DXIJHI�OOW��PLW�GHP�JOHLFKHQ�9ROXPHQ�3KHQRO�&KORURIRUP�YHUVHW]W��DP�9RUWH[�

VRUJIlOWLJ�JHPLVFKW�XQG�]XU�3KDVHQWUHQQXQJ�LQ�HLQHU�7LVFK]HQWULIXJH���PLQ�EHL��������[�J�]HQWUL�

IXJLHUW��'LH�ZlVVULJH�3KDVH�ZXUGH�LQ�HLQ�QHXHV�&XS��EHUI�KUW��ZlKUHQG�GLH�3KHQRO�&KORURIRUP�

3KDVH�PLW�GHP�JOHLFKHQ�9ROXPHQ�7(�3XIIHU�H[WUDKLHUW�ZXUGH��'LH�YHUHLQLJWHQ�ZlVVULJHQ�3KDVHQ�

ZXUGHQ� VR� ODQJH�PLW� 3KHQRO�&KORURIRUP� H[WUDKLHUW�� ELV� DQ� GHU� ,QWHUSKDVH� NHLQ�3URWHLQ�PHKU�

VLFKWEDU�ZDU��8P�3KHQROUHVWH�]X�HQWIHUQHQ��HUIROJWH�HLQH�ZHLWHUH�([WUDNWLRQ�GHU�ZlVVULJHQ�3KDVH�

PLW�HLQHP�9ROXPHQ�&KORURIRUP��'LH�VR�JHUHLQLJWH�1XNOHLQVlXUH�ZXUGH�DQVFKOLH�HQG�PLW�(WKD�

QRO�JHIlOOW��$EVFKQ�����������

������� 3Ul]LSLWDWLRQ�PLW�(WKDQRO�

1DFK�HLQHU�3KHQRO�&KORURIRUP�([WUDNWLRQ�RGHU�]XU�5HLQLJXQJ�XQG�$QNRQ]HQWULHUXQJ�ZXU�

GHQ�1XNOHLQVlXUHQ�PLW�(WKDQRO�JHIlOOW��+LHUI�U�ZXUGH�GLH�1XNOHLQVlXUHO|VXQJ�PLW������9RO����

0�1D2$F�� S+� ���� XQG� ����9RO��(WKDQRO� JHPLVFKW� XQG�PLQGHVWHQV� ��K�EHL� ���� �&� LQNXELHUW��

1DFK����PLQ�WLJHU�=HQWULIXJDWLRQ�EHL��������[�J�LQ�HLQHU�7LVFK]HQWULIXJH�ZXUGH�GDV�3HOOHW�PLW�

���LJHP�(WKDQRO� JHZDVFKHQ�XQG����PLQ�EHL� ��� �&� JHWURFNQHW��'DQDFK�ZXUGH� HV� LQ�:DVVHU��

7(�3XIIHU�RGHU�HLQHP�DQGHUHQ�5HDNWLRQVPHGLXP�JHO|VW��

������� 6HTXHQ]VSH]LILVFKH�+\GURO\VH�PLW�5HVWULNWLRQVHQGRQXNOHDVHQ�

3UR��J�JHO|VWHU�'1$�ZXUGHQ�MH�QDFK�(Q]\P�����8�GHU�HQWVSUHFKHQGHQ�(QGRQXNOHDVH�HLQ�

JHVHW]W��ZREHL�GLH�(QGNRQ]HQWUDWLRQ�DQ�(Q]\PO|VXQJ�LP�5HDNWLRQVDQVDW]�PD[LPDO������EHWUXJ��

'LH�5HDNWLRQVSXIIHU�ZXUGHQ�YRQ�GHQ� MHZHLOLJHQ�+HUVWHOOHUQ�PLWJHOLHIHUW�XQG�QDFK�GHUHQ�(PS�

IHKOXQJHQ� HLQJHVHW]W��'LH� DQVFKOLH�HQGH� ,QNXEDWLRQVWHPSHUDWXU� XQG� �GDXHU� ULFKWHWH� VLFK� HEHQ�

IDOOV�QDFK�GHP�YHUZHQGHWHQ�(Q]\P��PHLVWHQV�MHGRFK�����K�EHL�����&��,P�SUlSDUDWLYHQ�0D�VWDE�

HUIROJWH�GHU�5HVWULNWLRQVYHUGDX�KlXILJ��EHU�1DFKW��'LH�9ROOVWlQGLJNHLW�GHV�9HUGDXV�ZXUGH�DQ�

VFKOLH�HQG�GXUFK�'1$�$JDURVHJHOHOHNWURSKRUHVH��$EVFKQ�������������EHUSU�IW��

������� $QZHQGXQJ�GHU�3&5�]XU�$PSOLIL]LHUXQJ�YRQ�'1$�)UDJPHQWHQ�

8P� 6FKQLWWVWHOOHQ� I�U� 5HVWULNWLRQVHQGRQXNOHDVHQ� HLQ]XI�KUHQ� ZXUGHQ� GLH� HQWVSUHFKHQGHQ�

'1$�$EVFKQLWWH�GXUFK�GLH�3RO\PHUDVH�.HWWHQUHDNWLRQ��6DLNL�HW�DO���������6DLNL�HW�DO���������DPSOL�

IL]LHUW��ZREHL�GLH�JHZ�QVFKWHQ�6FKQLWWVWHOOHQ�GXUFK�)HKOSDDUXQJHQ�LQ�GHQ�2OLJRQXNOHRWLGHQ�HU�

]HXJW�ZXUGHQ��'LH�'XUFKI�KUXQJ� HUIROJWH� QDFK� �,QQLV� HW� DO��� ������PLW� GHU�9HQW��3RO\PHUDVH�

GHU�)LUPD�1(%��
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3&5�$QVDW]������O��� � ���O�� ��[3XIIHU�
� � � � � ����QJ�� 7HPSODWH�'1$�
� � � � � ���SPRO��VHQVH�3ULPHU�
� � � � � ���SPRO��DQWL�VHQVH�3ULPHU�
� � � � � � DXI�����O�PLW�:DVVHU�DXIJHI�OOW�
� � � � � ��O���8���9HQW��3RO\PHUDVH�

�

9RU� GHU�=XJDEH�GHV�(Q]\PV�ZXUGH�GHU�$QVDW]� ��PLQ�EHL� ��� �&�GHQDWXULHUW� �Å+RW�6WDUW´��

'LH�5HDNWLRQ� HUIROJWH� LQ� HLQHU�3&5�0DVFKLQH�PLW�'HFNHOKHL]XQJ�GHU�)LUPD�3HUNLQ�(OPHU��(V�

ZXUGHQ�LQ�GHU�5HJHO����=\NOHQ�DXVJHI�KUW��EHVWHKHQG�DXV����V�'HQDWXULHUHQ�EHL�����&����V�$Q�

ODJHUXQJ�GHU�3ULPHU�EHL�HQWVSUHFKHQGHU�7HPSHUDWXU�7 r ��(ORQJDWLRQ �EHL�����&�I�U���PLQ�SUR�����

%DVHQSDDUHQ��$EVFKOLH�HQG�HUIROJWH�HLQH�]HKQPLQ�WLJH�(ORQJDWLRQVSKDVH�EHL�����&��'LH�$QODJH�

UXQJVWHPSHUDWXU�7 r � ODJ� LQ�GHU�5HJHO����&�XQWHU�GHU�'XSOH[GLVVR]LDWLRQVWHPSHUDWXU�7 s t ��ZHOFKH�

QlKHUXQJVZHLVH�EHUHFKQHW�ZXUGH�GXUFK�GLH�)RUPHO��

�

� � � � 7 u  �•�$�7���•�*�&��

�

+LHEHL�EHGHXWHQ�$�7�&�*�GLH�$Q]DKO�GHU�HQWVSUHFKHQGHQ�%DVHQ��)HKOSDDUXQJHQ�]XP�(LQI��

JHQ�YRQ�0XWDWLRQHQ�ZXUGHQ�ZLH�SDVVHQGH�%DVHQ�EHUHFKQHW��

'LH� 3&5�5HDNWLRQ�ZXUGH� GXUFK�$JDURVHJHOHONWURSKRUHVH� NRQWUROOLHUW� XQG� GDV� JHZ�QVFKWH�

$PSOLILNDW�GXUFK�HLQ�SUlSDUDWLYHV�*HO�DXIJHUHLQLJW��DXVJHVFKQLWWHQ�XQG�DXV�GHP�*HO�H[WUDKLHUW���

�

������� .ORQLHUXQJ�YRQ�3&5�3URGXNWHQ�

8P� 3&5�3URGXNWH� ]X� NORQLHUHQ� IDQGHQ� ]ZHL� .LWV� GHU� )LUPHQ� 6WUDWDJHQH� XQG� ,QYLWURJHQ�

9HUZHQGXQJ�� 'DV� Å3&5�6FULSW�� $PS� &ORQLQJ� .LW´� EHUXKW� DXI� GHU� EOXQW� HQG�/LJDWLRQ� GHV�

3&5�3URGXNWHV� LQ�GHQ�PLW�6UI� ,� JHVFKQLWWHQHQ�9HNWRU�S3&5�6FULSW�$PS�6.����� ,P�/LJDWLRQ�

VDQVDW]�EHIDQG�VLFK�QHEHQ�GHU�7��/LJDVH�]XVlW]OLFK�6UI����VR�GDVV�DXIWUHWHQGH�5HOLJDWLRQHQ�GXUFK�

GLH�(QGRQXNOHDVH� VRIRUW�ZLHGHU� JHVFKQLWWHQ�ZXUGHQ��EHL� HLQHU�/LJDWLRQ�YRQ�9HNWRU�PLW� ,QVHUW�

GLH�6UI�,�(UNHQQXQJVVHTXHQ]�]HUVW|UW�ZXUGH��)�U�3&5�3URGXNWH�PLW� LQWHUQHU�6UI�,�6FKQLWWVWHOOH�

NRQQWH�GLHVHV�6\VWHP�GDKHU�QLFKW�YHUZHQGHW�ZHUGHQ��VR�GDVV�DXI�GDV�Å=HUR�EOXQW
v
�7232

v
�3&5�

&ORQLQJ�.LW´�GHU�)LUPD�,QYLWURJHQ�DXVJHZLFKHQ�ZXUGH��+LHUEHL�HUIROJWH�GLH�/LJDWLRQ�LQ�GHQ�OLQH�

DULVLHUWHQ�S&5
v
�EOXQW�,,�7232

v
�9HNWRU��GHVVHQ����9HNWRUHQGHQ�NRYDOHQW�PLW�7RSRLVRPHUDVH�,�

DXV�9DFFLQLD�9LUXV�YHUNQ�SIW�ZDUHQ��'LH�/LJDVHDNWLYLWlW�GLHVHV�(Q]\PV�ZXUGH�I�U�GLH�.ORQLHUXQJ�

DXVJHQXW]W���=XU�9HUQLFKWXQJ�YRQ�5HOLJDWLRQHQ�HQWKLHOW�GHU�9HNWRU�GDV�FFG%�*HQ�DXV�(��FROL��GHV�

VHQ�([SUHVVLRQ�QXU�EHL�/LJDWLRQ�GHV�3&5�3URGXNWHV�YHUKLQGHUW�ZXUGH��ZRKLQJHJHQ�5HOLJDWLRQHQ�
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]XU�([SUHVVLRQ�GHV� WR[LVFKHQ�*HQSURGXNWHV�XQG� VRPLW� ]XP�$EVWHUEHQ�GHU�=HOOHQ� I�KUWH��%HL�

EHLGHQ�6\VWHPHQ�ZXUGH�QDFK�GHP�MHZHLOLJHQ�3URWRNROO�GHV�+HUVWHOOHUV�YHUIDKUHQ���

������� (OHNWURSKRUHVH�YRQ�1XNOHLQVlXUHQ�

��������� '1$�$JDURVHJHOHOHNWURSKRUHVH�

=XU�$QDO\VH�E]Z��3UlSDUDWLRQ�YRQ�3ODVPLG�'1$�)UDJPHQWHQ�QDFK�HLQHP�5HVWULNWLRQVYHU�

GDX�RGHU�HLQHU�3&5�5HDNWLRQ�HUIROJWH�HLQH�HOHNWURSKRUHWLVFKH�$XIWUHQQXQJ� LQ�HLQHP�$JDURVH�

JHO��

�

*HOO|VXQJ�� � � �����������Z�Y��� $JDURVH�LQ��[�7$(�3XIIHU�
�
��[�7$(�3XIIHU� � � ����P0��� 7ULV�
� � � � � ����P0��� (VVLJVlXUH�
� � � � � �����P0�� ('7$�
� � � � � � �� S+�����PLW�1D2+�
�
�[�3UREHQSXIIHU� � � ������Z�Y��� *O\FHULQ�
� � � � � ��������Z�Y��� %URPSKHQROEODX�
� � � � � ��������Z�Y��� ;\OHQF\DQRO�))�
�
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VHDSSDUDWXU�PLW��[�/DXISXIIHU��EHUVFKLFKWHW��

�

3UREHQ]XVDPPHQVHW]XQJ� � PD[������J���� 51$�LQ������O�+ w 2�RGHU�)RUPDPLG�
� � � � � �����O������������� �[�/DXISXIIHU�
� � � � � �����O������������� )RUPDOGHK\GOVJ�������
� � � � � ����O�������������� )RUPDPLG��HQWLRQLVLHUW��
� � � � � ���O���������������� (WKLGLXPEURPLGOVJ�����

�

'LH�3UREHQ�ZXUGHQ�]XP�$XIVFKPHO]HQ�YRQ�6HNXQGlUVWUXNWXUHQ����PLQ�DXI�����&�HUKLW]W��

DXI�(LV�DEJHN�KOW��PLW����O�3UREHQSXIIHU�YHUPLVFKW�XQG�NXU]�DE]HQWULIXJLHUW��

�

(OHNWURSKRUHVH�

1DFK�$XIWUDJHQ�GHU�3UREHQ�HUIROJWH�GLH�(OHNWURSKRUHVH�EHL�HLQHU�NRQVWDQWHQ�6SDQQXQJ�YRQ�

��9�SUR�FP�*HOOlQJH�I�U�����K��$QVFKOLH�HQG�NRQQWH�GLH�51$�DP�7UDQVLOOXPLQDWRU�EHL�����QP�

DQDO\VLHUW�ZHUGHQ��

������� ,VROLHUXQJ�YRQ�'1$�)UDJPHQWHQ�DXV�$JDURVHJHOHQ�
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DEJHQRQPPHQ� XQG� ]XP� +HUDQ]LHKHQ� HLQHU� hEHUQDFKWNXOWXU� LQ� �� PO� /%�$PS x y y � JHJHEHQ�
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OLFKH�9RUEHKDQGOXQJ�I�U�GHQ�DEVWHLJHQGHQ�%ORW�HLQJHVHW]W��'DV�EHL�GHU�ZHLWHUHQ�+\EULGLVLHUXQJ�

VW|UHQGH�)RUPDOGHK\G�ZXUGH�ZlKUHQG�GHV�%ORWWHQV�DXVJHZDVFKHQ��$XI�HLQHQ�FD����FP�GLFNHQ�

6WDSHO� DXV� %ORWSDSLHU� �*%���� XQG�*%����� ZXUGHQ� OXIWEODVHQIUHL� �� /DJHQ� %ORWSDSLHU�*%����

XQG� GLH� 1\ORQ��0HPEUDQ� JHOHJW�� GLH� ]XYRU� PLW� 7UDQVIHUO|VXQJ� DQJHIHXFKWHW� ZRUGHQ� ZDUHQ��

1DFK�$XIOHJHQ�GHV�$JDURVHJHOV�ZXUGH�XP�GDV�*HO�KHUXP�HLQ�%ORWUDKPHQ�DXI�GLH�0HPEUDQ�IHVW�

DXIJHGU�FNW�XQG�DQ�,QQHQ��XQG�$X�HQNDQWH�PLW�JHVFKPRO]HQHU�$JDURVH�DEJHGLFKWHW��1DFK�h�
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GHP�*HO� KHUDXVJHO|VW� XQG� DXI� GLH�0HPEUDQ��EHUWUDJHQ��=XU�4XHUYHUQHW]XQJ�ZXUGH�GHU�%ORW�
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PLW��[�66&�QHXWUDOLVLHUW�XQG�NRQQWH�QDFK�4XHUYHUQHW]XQJ�GXUFK���PLQ�89�/LFKW������QP��I�U�

GLH�+\EULGLVLHUXQJ�HLQJHVHW]W�ZHUGHQ���

����� +\EULGLVLHUXQJ���

������� 5DGLRDNWLYH�0DUNLHUXQJ�YRQ�'1$�6RQGHQ�

'LH�0DUNLHUXQJ� HUIROJWH� QDFK� HLQHU�0HWKRGH� YRQ�)HLQEHUJ� XQG�9RJHOVWHLQ� �������PLW� GHP�

Å5DQGRP�3ULPHUV�/DEHOOLQJ�.LW´�GHU�)LUPD�*LEFR�XQWHU�(LQVDW]�YRQ�α�>
� �
3@�G&73�QDFK�GHP�

3URWRNROO�GHV�+HUVWHOOHUV��ZREHL�MHGRFK�QXU�PLW�GHP�KDOEHQ�$QVDW]�JHDUEHLWHW�ZXUGH��1DFK�$E�

ODXI�HLQHU�+DOEZHUWV]HLW�ZXUGH�GLH�GRSSHOWH�0HQJH�DQ�UDGLRDNWLYHP�G&73�HLQJHVHW]W��
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������� 5DGLRDNWLYH�0DUNLHUXQJ�V\QWKHWLVFKHU�2OLJRQXNOHRWLGH��

2OLJRQXNOHRWLGH�ZXUGHQ� DP����(QGH�GXUFK�GLH�7��3RO\QXNOHRWLGNLQDVH�PLW� >
� �
3@�3KRVSKDW�

PDUNLHUW��

�

5HDNWLRQVDQVDW]������O�� � � ���SPRO�2OLJRQXNOHRWLG�
� � � � � � ���O�� ��;�3XIIHU�
� � � � � � ���O�� γ�> � � 3@�$73�
� � � � � � ��8���O��7��3RO\QXNOHRWLGNLQDVH��)D��DS�ELRWHFK��

�

'HU�0DUNLHUXQJVDQVDW]�ZXUGH����PLQ�EHL�����&�LQNXELHUW�XQG�]XU�,QDNWLYLHUXQJ�GHU�.LQDVH���

PLQ�DXI�����&�HUKLW]W���

��������� %HVWLPPXQJ�GHU�(LQEDXUDWH�YRQ�5DGLRDNWLYLWlW�

1DFK� HLQHU�0DUNLHUXQJVUHDNWLRQ� ZXUGHQ� ]ZHL� $OLTXRWH� YRQ� �� �O� DXI� )LOWHUSDSLHU� �'(������

JHJHEHQ��(LQHV�GHU�)LOWHUSDSLHUH� OLH��PDQ�WURFNQHQ��ZlKUHQG�GDV�DQGHUH�QDFKHLQDQGHU�GUHLPDO�

PLW�����0�1D+ � 32 � ��S+������GUHLPDO�PLW�:DVVHU�� ]ZHLPDO�PLW�(WKDQRO�XQG�DEVFKOLH�HQG�PLW�

'LHWK\OHWKHU� JHZDVFKHQ�ZXUGH��1DFK�YROOVWlQGLJHP�7URFNQHQ�ZXUGHQ�YRQ�EHLGHQ�3UREHQ�GLH�

&HUHQNRY�FRXQWV� DP� 6]LQWLOODWLRQV]lKOHU� JHPHVVHQ� XQG� DXV� GHU� 'LIIHUHQ]� GLH� (LQEDXUDWH� EH�

VWLPPW��

������� +\EULGLVLHUXQJ�

'LH�+\EULGLVLHUXQJ�HUIROJWH�LQ�YHUVFKUDXEEDUHQ�*ODV]\OLQGHUQ�LQ�HLQHP�+\EULGLVLHUXQJVRIHQ��

5HSOLNDILOWHU�ZXUGHQ�LQ�*ODVSHWULVFKDOHQ�LQNXELHUW��

�

��[�'HQKDUGW�V�� � � � �����Z�Y�� )LFROO�����
� � � � � � �����Z�Y�������� 3RO\YLQ\OS\UUROLGRQ��0 � �������
� � � � � � �����Z�Y�������� %6$�
�
��[�663(� � � � � ����P0���������� 1D+ � 32 � �
� � � � � � ����0�������������� 1D&O�
� � � � � � ���P0������������ ('7$�
� � � � � � ������������������������ S+�����PLW�1D2+�
�
3UlK\EULGLVLHUXQJVO|VXQJ� � � �
I�U�PDUNLHUWH�GV'1$� � � ������Y�Y�������� ��[�'HQKDUGW�V�
� � � � � ������Y�Y�������� ��[�663(�

� � � � � � ������Y�Y�������� )RUPDPLG�
� � � � � � ��������Z�Y���� +HULQJV�'1$��KLW]HGHQDWXULHUW��
3UlK\EULGLVLHUXQJVO|VXQJ� �
I�U�2OLJRQXNOHRWLGH�� � � ������Y�Y�������� ��[�'HQKDUGW�V�
�� � � � � ������Y�Y�������� ��[�663(�
� � � � � ����Z�Y���������� 6'6�
� � � � � ��������Z�Y���� +HULQJV�'1$��KLW]HGHQDWXULHUW��

�
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��[�66&� � � � � ����P0����������� 1D�&LWUDW��
� � � � � � ��0������������������ 1D&O�
� � � � � � � ����������� S+�����PLW�+&O�
�
:DVFKO|VXQJ�,� � � � �[�66&��
� � � � � � �������Z�Y������6'6�
�
:DVFKO|VXQJ�,,� � � � ���[�66&��
� � � � � � �������Z�Y������6'6�
�
:DVFKO|VXQJ�,,,� � � � �������Z�Y������6'6�

�

8P�GLH� IUHLHQ�%HUHLFKH�GHU�0HPEUDQ� DE]XVlWWLJHQ��ZXUGH�GLHVH�EHL� ����&�PLQGHVWHQV���K�

RGHU� �EHU� 1DFKW� LQ� ��� PO� 3UlK\EULGLVLHUXQJVO|VXQJ� JHVFKZHQNW�� 'LH� +\EULGLVLHUXQJ� HUIROJWH�

GXUFK�=XJDEH�GHV�0DUNLHUXQJVDQVDW]HV��$EVFKQ��������XQG�ZHLWHUH�,QNXEDWLRQ�XQWHU�6FKZHQNHQ�

EHL��������&��EHU�1DFKW��'LH�K\EULGLVLHUWHQ�0HPEUDQHQ�ZXUGHQ�LQ�PHKUHUHQ�6FKULWWHQ�MHZHLOV�

��� PLQ� ]XQlFKVW� EHL� GHU� +\EULGLVLHUXQJVWHPSHUDWXU� LQ� :DVFKO|VXQJ� ,�� EHL� %HGDUI� DXFK� LQ�

:DVFKO|VXQJ�,,�RGHU�,,,�EHL�GHU�JOHLFKHQ�RGHU�EHL�K|KHUHU�7HPSHUDWXU�JHZDVFKHQ��1DFK�HUIROJ�

WHU�$XWRUDGLRJUDSKLH� OLH�� VLFK�GLH� UDGLRDNWLYH�'1$�6RQGH�PHLVWHQV�GXUFK�GUHLPDOLJHV�$XINR�

FKHQ�GHU�0HPEUDQ�LQ�:DVFKO|VXQJ�,,,�HQWIHUQHQ��

������� $XWRUDGLRJUDSKLH�

'LH�JHZDVFKHQHQ��K\EULGLVLHUWHQ�0HPEUDQHQ�ZXUGHQ�JHWURFNQHW�XQG�LQ�)ULVFKKDOWHIROLH�HLQ�

JHVFKODJHQ��1DFK�$XIOHJHQ�HLQHV�5|QWJHQILOPV�GDXHUWH�GLH�$XWRUDGLRJUDSKLH� LQ�HLQHU�PLW�9HU�

VWlUNHUIROLHQ�DXVJHNOHLGHWHQ�([SRVLWLRQVNDVVHWWH�]ZLVFKHQ���K�XQG���G��

������� 6HTXHQ]LHUXQJ�YRQ�'1$�

'LH�6HTXHQ]LHUXQJ� YRQ�'1$�HUIROJWH�PLW�GHP�F\FOH� VHTXHQFLQJ�6\VWHP�GHU�)LUPD�3HUNLQ�

(OPHU�

'LH�0HWKRGH�EHUXKW� DXI� GHU�.HWWHQDEEUXFKPHWKRGH�QDFK�6DQJHU� HW� DO�� ������� GLH�KLHU�YHU�

ZHQGHWHQ�'LGHVR[\QXNOHRWLGH� ZDUHQ�PLW� HLQHP� I�U� MHGH� GHU� YLHU� %DVHQ� VSH]LILVFKHQ� )OXRUHV�

]HQ]IDUEVWRII� JHNRSSHOW��'LH�$QDO\VH� GHU� HU]HXJWHQ�'1$�)UDJPHQWH� HUIROJWH� GXUFK�3RO\DFU\�

ODPLG�*HOHOHNWURSKRUHVH� PLW� )OXRUHV]HQ]GHWHNWLRQ� GHU� *HOEDQGHQ� LP� Å$%,� 3ULVP� ����

6HTXHQFHU´��

�
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6HTXHQ]LHUUHDNWLRQ������O�� � ����QJ� � 3ODVPLG�'1$�
� � � � � ���SPRO��� 3ULPHU�
� � � � � ���O� � 5HDG\�UHDFWLRQ�PL[��
�
3UREHQDXIWUDJHO|VXQJ� � ��9RO�� � )RUPDPLG�
� � � � � ��9RO� � ���P0�1D�('7$��S+�����PLW��
�� � � � � � � ����Z�Y�'H[WUDQEODX�

�

'LH�6HTXHQ]LHUXQJ�HUIROJWH�LQ����=\NOHQ�PLW�MHZHLOV����V�'HQDWXULHUHQ�EHL�����&�����V�$QOD�

JHUQ�GHU�3ULPHU�EHL�����&�VRZLH���PLQ�(ORQJDWLRQ�EHL�����&��'DQDFK�ZXUGH�GHU�5HDNWLRQVDQ�

VDW]�DXI����&�DEJHN�KOW��=XU�(QIHUQXQJ�YRQ�6DO]HQ�XQG�2OLJRQXNOHRWLGHQ�ZXUGH�HLQH�(WKDQRO�

IlOOXQJ�QDFK�$EVFKQLWW��������GXUFKJHI�KUW�PLW�GHP�8QWHUVFKLHG��GDVV�QDFK�GHU�(WKDQRO]XJDEH�

VRIRUW�RKQH�ZHLWHUH�,QNXEDWLRQ�]HQWULIXJLHUW�ZXUGH��'DV�JHWURFNQHWH�3HOOHW�ZXUGH�LQ����O�3UREH�

QDXIWUDJHO|VXQJ�JHO|VW��

����� 7UDQVNULSWLRQ�XQG�7UDQVODWLRQ�LQ�YLWUR��

8P�UDGLRDNWLY�PDUNLHUWH�3URWHLQH�GXUFK�6\QWKHVH� LQ� YLWUR�]X�HUKDOWHQ��ZXUGHQ�YHUVFKLHGHQH�

5HWLNXOR]\WHQO\VDW�7UDQVODWLRQVNLWV� GHU� )LUPD� 3URPHJD� EHQXW]W�� %HLP� JHNRSSHOWHQ� 717�7��

4XLFN�6\VWHP�HUIROJWH�7UDQVNULSWLRQ�XQG�7UDQVODWLRQ�LP�JOHLFKHQ�5HDNWLRQVDQVDW]��VR�GDVV�OHGLJ�

OLFK�GLH�XQWHU�.RQWUROOH�GHV�7��3URPRWRUV�VWHKHQGHQ�F'1$�]XJHJHEHQ�ZHUGHQ�PXVVWH��,Q�EH�

VWLPPWHQ�)lOOHQ�ZXUGH�HLQ�6\VWHP�EHQXW]W��EHL�GHP�]XQlFKVW�GLH�EHQ|WLJWH�P51$�QDFK�HLQHU�

0HWKRGH�YRQ�*XUHYLFK�HW�DO���������DXV�GHU�HQWVSUHFKHQGHQ��NORQLHUWHQ�F'1$�GXUFK�7UDQVNULS�

WLRQ�LQ�YLWUR�SUlSDULHUW�ZXUGH���

������� 7UDQVNULSWLRQ�LQ�YLWUR��

'D�OLQHDULVLHUWH�3ODVPLGH�LP�DOOJHPHLQHQ�EHL�GHU�7UDQVNULSWLRQ�LQ�YLWUR�EHVVHUH�5HVXOWDWH�HUJH�

EHQ��ZXUGHQ� ����J�3ODVPLG�'1$�PLW� HLQHU�5HVWULNWLRQVHQGRQXNOHDVH�YHUGDXW��GLH�KLQWHU�GHP�

���(QGH�GHV�,QVHUWV�VFKQLWW��6ROOWHQ�YHUN�U]WH�7UDQVNULSWH�HUKDOWHQ�ZHUGHQ��ZXUGH�HLQH�1XNOHDVH�

PLW� HQWVSUHFKHQGHU� 6FKQLWWVWHOOH� LQQHUKDOE� GHV� ,QVHUWV� DXVJHZlKOW��1DFK� 3KHQRO�&KORURIRUP�

([WUDNWLRQ��$EVFKQ����������XQG�(WKDQROIlOOXQJ��$EVFKQ����������ZXUGH�GDV�'1$�3HOOHW�LQ�����O�

:DVVHU�JHO|VW���

�
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1XNOHRWLGO|VXQJ� � � ��P0�$73����P0�&73����P0�*73����P0�873�
�
7UDQVNULSWLRQVDQVDW]�������O��� ���O� 3ODVPLGO|VXQJ�
� � � � � ���O� ��[�5HDNWLRQVSXIIHU�
� � � � � ��O� ��P0�'77�
� � � � � ����O� 1XNOHRWLGO|VXQJ�
� � � � � ���O� ���P0�P � *SSS*�
� � � � � ����8� 51DVH�,QKLELWRU�
� � � � � ���8� 51$�3RO\PHUDVH�7��

�

1DFK�HLQVW�QGLJHU�,QNXEDWLRQ�EHL�����&�ZXUGHQ�ZHLWHUH����8�GHU�51$�3RO\PHUDVH�7��KLQ�

]XJHI�JW�XQG�HUQHXW���K�EHL�����&�LQNXELHUW��=XP�(QWIHUQHQ�GHU�'1$�ZXUGHQ����8�'1DVH�,�

�51DVH�IUHL��]XJHJHEHQ�XQG�GHU�7UDQVNULSWLRQVDQVDW]�ZHLWHUH����PLQ�EHL�����&�LQNXELHUW��1DFK�

HLQHU�3KHQRO�&KORURIRUP�([WUDNWLRQ�XQG�(WKDQROIlOOXQJ�ZXUGH�GDV�51$�3HOOHW�LQ������O�:DV�

VHU�JHO|VW�XQG�GLH�.RQ]HQWUDWLRQ�GHU�51$�EHVWLPPW��'LH�/DJHUXQJ�GHU�7UDQVNULSWH�HUIROJWH�EHL�������������

�����&���

������� 7UDQVODWLRQ�LQ�YLWUR��

'LH� 7UDQVODWLRQ� HUIROJWH� LQ� 1XNOHDVH�EHKDQGHOWHP� 5HWLFXOR]\WHQO\VDW� DXV� .DQLQFKHQ�� 'DV�

V\QWKHWLVLHUWH�3RO\SHSWLG�ZXUGH�GDEHL�PLW� >
� �
6@�/�0HWKLRQLQ�UDGLRDNWLY�PDUNLHUW��$EKlQJLJ�YRQ�

GHP�MHZHLOLJHQ�7UDQVNULSW�ZXUGHQ�������J�P51$�LQ�����O�:DVVHU�]XP�$XIO|VHQ�YRQ�6HNXQGlU�

VWUXNWXUHQ����PLQ�DXI�����&�HUKLW]W�XQG�DXI�(LV�DEJHN�KOW���

�

7UDQVODWLRQVDQVDW]������O�� � ����O�� P51$�/VJ��������J��
� � � � � ���O�� ��P0�$PLQRVlXUHPLVFKXQJ�RKQH�0HWKLRQLQ�
� � � � � �����O�� > �

�
6@�/�0HWKLRQLQ������&L��

� � � � � ����O�� 5HWLFXOR]\WHQO\VDW�

�

%HL�9HUZHQGXQJ�GHV� JHNRSSHOWHQ�717�7��4XLFN�6\VWHPV�ZXUGH�GLUHNW�YRQ�GHU�XQWHU�GHU�

.RQWUROOH�GHV�7��3URPRWRUV�VWHKHQGHQ�F'1$�DXVJHJDQJHQ��

�

7UDQVNULSWLRQV�7UDQVODWLRQVDQVDW]� ����O� 717�7��4XLFN�0DVWHU�0L[�
� � � � � ��O�� 3ODVPLG�'1$�/VJ�����J��O��
� � � � � ���O�� > � � 6@�/�0HWKLRQLQ������&L��
� � � � � ��O� '(3&�:DVVHU�

�

'LH�7UDQVODWLRQVDQVlW]H�ZXUGH�����K�EHL�����&�LQNXELHUW�XQG�DXI�(LV�DEJHVWRSSW��=XP�$E�

WUHQQHQ�GHU�5LERVRPHQ�HUIROJWH�HLQH�]ZHLVW�QGLJH�=HQWULIXJDWLRQ�LQ�HLQHU�$LUIXJH�EHL���������[�

J��'HU�hEHUVWDQG�ZXUGH� YRUVLFKWLJ� DESLSHWWLHUW� XQG� ELV� ]XU�ZHLWHUHQ�9HUZHQGXQJ� EHL� ���� �&�
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JHODJHUW�� =XU� .RQWUROOH� ZXUGHQ� �� �O� PLW� ��� �O� 6'6�3UREHQSXIIHU� YHUVHW]W� XQG� GXUFK� 6'6�

3$*(��$EVFKQ��������XQG�DQVFKOLH�HQGH�)OXRURJUDSKLH�DQDO\VLHUW���

����� %DNWHULHOOH�([SUHVVLRQ�UHNRPELQDQWHU�3URWHLQH�

8P� 3URWHLQH� LQ� JU|�HUHU� 0HQJH� ]X� HUKDOWHQ�HUIROJWH� DXVJHKHQG� YRQ� GHU� HQWVSUHFKHQGHQ�

F'1$� HLQH� hEHUH[SUHVVLRQ� LQ�(VFKHULFKLD� FROL��=XU� YHUHLQIDFKWHQ� $XIUHLQLJXQJ� PLWWHOV� $IILQL�

WlWVFKURPDWRJUDSKLH�HUIROJWH�GLH�([SUHVVLRQ�DOV�)XVLRQVSURWHLQ��HQWZHGHU�PLW�HLQHP�+H[DKLVWL�

GLQSHSWLG� � �4,$([SUHVV� 6\VWHP�� 4LDJHQ��� RGHU� PLW� *OXWDWKLRQ�6�7UDQVIHUDVH� DXV� 6FKLVWRVRPDV�

MDSRQLFXP��$PHUVKDP�3KDUPDFLD�%LRWHFK����

������� ([SUHVVLRQ�XQG�5HLQLJXQJ�YRQ�*67�)XVLRQVSURWHLQHQ�

$XIVFKOXVVSXIIHU� � � � ��P0� 1D+ � 32 � �
� � � � � � ����P0� .+ � 32 � �
� � � � � � ����P0�1D&O�
� � � � � � ��P0�� .&O�
� � � � � � ��P0�� 0J&O � �
� � � � � � ��P0�� β�0HUFDSWRHWKDQRO�
� � � � � � � S+�����PLW�1D2+�
�
:DVFKSXIIHU� � � � ���P0� 1D+ � 32 � �
� � � � � � ����P0�1D&O�
�� � � � � � ��P0�� β�0HUFDSWRHWKDQRO�
� � � � � � � S+�����PLW�1D2+�
�
(OXWLRQVSXIIHU� � � � ���P0� *OXWDWKLRQ�LQ�$XIVFKOX�SXIIHU�
� � � � � � �
%LQGXQJVSXIIHU� � � � ���P0�� +HSHV�
� � � � � � ����P0�.&O�
� � � � � � ��P0�� 0J&O �

S+�����PLW�.2+�

�

,Q�HLQHP���O�6FKLNDQHNROEHQ�ZXUGHQ���O�/%$PS � � � .DQD � � �0HGLXP�PLW����PO�HLQHU�GLFKWJH�

ZDFKVHQHQ�hEHUQDFKWNXOWXU�DQJHLPSIW�XQG�EHL�����&�XQG�����USP�ELV�]X�HLQHU�RSWLVFKHQ�'LFK�

WH�YRQ�����KHUDQJH]RJHQ��1DFK�,QGXNWLRQ�PLW�����P0�,37*�HUIROJWH�HLQH��VW�QGLJH�,QNXEDWLRQ�

EHL�����&�XQG�����USP��'LH�%DNWHULHQ�ZXUGHQ�EHL������[J�DE]HQWULIXJLHUW�XQG�GDV�3HOOHW�LQ����

PO� $XIVFKOXVVSXIIHU� UHVXVSHQGLHUW�� 1DFK� GUHLPDOLJHP� (LQIULHUHQ� LQ� IO�VVLJHP� 6WLFNVWRII� XQG�

$XIWDXHQ�DXI�(LV�ZXUGH�GHU�=HOODXIVFKOXVV�GXUFK���8OWUDVFKDOOSXOVH�YRQ����V�'DXHU�YHUYROOVWlQ�

GLJW�� $QVFKOLH�HQG�ZXUGHQ� GLH� XQO|VOLFKHQ�%HVWDQGWHLOH� ���PLQ� EHL� ������� [J� DE]HQWULIXJLHUW��

'HU�hEHUVWDQG�ZXUGH�]X���PO�*OXWDWKLRQ�$JDURVHEHDGV�JHJHEHQ��GLH�]XYRU�LQ���PO�$XIVFKOXVV�

SXIIHU� DXIJHTXROOHQ�ZXUGHQ��(V� HUIROJWH� HLQH� ��VW�QGLJH� ,QNXEDWLRQ�EHL� ��&�XQWHU� ODQJVDPHQ�

LQYHUWLHUHQ��'LH�6XVSHQVLRQ�ZXUGH�LQ�HLQH�6lXOH�PLW�)ULWWHQERGHQ�JHJHEHQ�XQG�PLW����PO�$XI�

VFKOXVVSXIIHU�����PO�$XIVFKOXVVSXIIHU���P0�$73�����PO�:DVFKSXIIHU�XQG����PO�$XIVFKOXVV�
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SXIIHU� JHZDVFKHQ��'LH�(OXWLRQ�GHU� JHEXQGHQHQ�3URWHLQH� HUIROJW�PLW� ��PO�(OXWLRQVSXIIHU��'LH�

3URWHLQO|VXQJ�ZXUGH� DQVFKOLH�HQG�PLW�+LOIH� HLQHU�0ROVLHEVlXOH� �3'����DXI�%LQGXQJVSXIIHU�l�

TXLOLEULHUW�XQG�QDFK�=XVDW]�YRQ�������1D1 � �EHL���&�JHODJHUW��

������� ([SUHVVLRQ�XQG�5HLQLJXQJ�UHNRPELQDQWHU�3URWHLQH�PLW��[+LVWLGLQ�7DJ�

'LH�([SUHVVLRQ�XQG�5HLQLJXQJ�GHU�UHNRPELQDQWHQ�3URWHLQH�PLW��[+LVWLGLQ�7DJ�HUIROJWH�PLW�

GHP�4,$H[SUHVV�6\VWHP�GHU�)LUPD�4,$*(1��4LDJHQ���������

'LH� $XIUHLQLJXQJ� �EHU� 1L
  ¡
�17$�$JDURVH� HUIROJWH� PLW� +LOIH� HLQHU� )3/&�$QODJH� YRQ� $�

PHUVKDP�3KDUPDFLD�%LRWHFK���

8OWUDVFKDOOSXIIHU� � � ���P0� � 1D ¢ +32 £ �� �
� � � � � ����P0�� 1D&O�
� � � � � ���P0� � ,PLGD]RO�
� � � � � � ������� S+�����PLW�+&O�
�
(OXWLRQVSXIIHU� � � ���P0� � 1D ¤ +32 ¥ �� �
� � � � � ����P0�� 1D&O�
� � � � � ����P0�� ,PLGD]RO�
� � � � � � �������� S+�����PLW�+&O�
�
+HSHVSXIIHU� � � ���P0� � +(3(6�.2+�S+�����

�

'LH�([SUHVVLRQ�XQG�(UQWH�GHU�%DNWHULHQ�HUIROJWH�ZLH�EHL�*67�)XVLRQVSURWHLQHQ� �V�R����PLW�

GHP�8QWHUVFKLHG��GDVV�GLH�([SUHVVLRQ�PLW���P0�,37*�I�U���K�EHL�����&�HUIROJWH��'LH�SHOOHWLHU�

WHQ�=HOOHQ�ZXUGHQ�LQ���PO�8OWUDVFKDOOSXIIHU�UHVXVSHQGLHUW��GUHLPDO�LQ�IO�VVLJHP�6WLFNVWRII�HLQJH�

IURUHQ�XQG�ZLHGHU�DXIJHWDXW�XQG�DQVFKOLH�HQG���PDO����V�PLW�8OWUDVFKDOO�DXIJHVFKORVVHQ��1DFK�

��PLQ�WLJHP�$E]HQWULIXJLHUHQ�EHL��������[J�ZXUGH�GHU� O|VOLFKH�hEHUVWDQG�PLW�HLQHU�)OXVVUDWH�

YRQ�����PO�PLQ�DXI�HLQH�6lXOH�PLW�1L
¦ §
�17$�$JDURVH��DXIJHWUDJHQ�XQG�DQVFKOLH�HQG�VR�ODQJH�

PLW�8OWUDVFKDOOSXIIHU� EHL� ��PO�PLQ� JHVS�OW�� ELV� DOOH� QLFKW� JHEXQGHQHQ�3URWHLQH� DXVJHZDVFKHQ�

ZDUHQ�� 'LH� (OXWLRQ� HUIROJWH� EHL� ���� PO�PLQ� GXUFK� NRQWLQXLHUOLFKHV� +LQ]XPLVFKHQ� YRQ� (OXWL�

RQVSXIIHU�ELV�]X�HLQHU�.RQ]HQWUDWLRQ�YRQ��������(V�ZXUGHQ�)UDNWLRQHQ�YRQ� MHZHLOV���PO�JH�

VDPPHOW��'LH�)UDNWLRQHQ�PLW�GHP�K|FKVWHQ�*HKDOW� DQ�HOXLHUWHP�3URWHLQ�ZXUGHQ�DQVFKOLH�HQG�

�EHU� HLQH� 0ROVLHEVlXOH� �3'� ���� LQ� +HSHVSXIIHU� XPJHSXIIHUW� XQG� GLH� 5HLQKHLW� GXUFK� �6'6�

3$*(�$EVFKQ���������EHUSU�IW��
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���

����� 8QWHUVXFKXQJHQ�]XU�,QWHUDNWLRQ�YRQ�3URWHLQHQ�

������� 3URWHLQLQWHUDNWLRQ�LQ�YLYR���+HIH�7ZR�+\EULG�6\VWHP��

=XU�JHQHWLVFKHQ�$QDO\VH�GHU�:HFKVHOZLUNXQJ�]ZHLHU�3URWHLQH�LQ�YLYR�GLHQWH�GDV�7ZR�+\EULG�

6\VWHP�LQ�6DFFKDURP\FHV�FHUHYLVLDH��'LHVH�0HWKRGH�HUODXEW�HV��GLH�,QWHUDNWLRQ�]ZHLHU�3URWHLQH�;�XQG�

<�GXUFK�$NWLYLHUXQJ�HLQHV�5HSRUWHUJHQHV�]X�XQWHUVXFKHQ��+LHU]X�ZLUG�GLH�7DWVDFKH�DXVJHQXW]W��

GDVV� 7UDQVNULSWLRQVIDNWRUHQ� DXV� PLQGHVWHQV� ]ZHL� 'RPlQHQ� EHVWHKHQ�� HLQHU� '1$�ELQGHQGHQ�

�'%'�� XQG� HLQHU� DNWLYLHUHQGHQ�'RPlQH� �$'���'DV� 3ULQ]LS� EHUXKW� DXI� GHU� )XVLRQLHUXQJ� GHV�

HLQHQ�]X�XQWHUVXFKHQGHQ�3URWHLQV�PLW�GHU�'1$�ELQGHQGHQ�'RPlQH��ZlKUHQG�GHU�PXWPD�OLFKH�

,QWHUDNWLRQVSDUWQHU�PLW�GHU�DNWLYLHUHQGHQ�'RPlQH�IXVLRQLHUW�ZLUG��%HLGH�+\EULG�3URWHLQH�ZHU�

GHQ��EHU�]ZHL�3ODVPLGH�LQ�HLQHP�+HIHVWDPP�FRH[SULPLHUW��GHU�5HSRUWHUJHQH�HQWKlOW��'LH�UHJX�

ODWRULVFKHQ�%HUHLFKH�GLHVHU�*HQH�HQWKDOWHQ�%LQGXQJVVWHOOHQ�I�U�GLH�'1$�ELQGHQGH�'RPlQH��GLH�

LQ� +HIH� DOV� ÅXSVWUHDP� DFWLYDWLQJ� VHTXHQFHV´� IXQJLHUHQ�� 'DV� DP� KlXILJVWHQ� YHUZHQGHWH� 7ZR�

+\EULG�6\VWHP�EHUXKW�DXI�GHP�7UDQVNULSWLRQVIDNWRU�*DO�S��'D�HV�VLFK�KLHUEHL�XP�HLQ�3URWHLQ�

$EELOGXQJ�����)XQNWLRQVSULQ]LS�GHV�7ZR�+\EULG�6\VWHPV�]XP�1DFKZHLV�GHU�VSH]LIL�
VFKHQ�:HFKVHOZLUNXQJ�]ZHLHU�3URWHLQH�;�XQG�<�GXUFK�5HSRUWHUJHQDNWLYLHUXQJ�
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���

E]Z���UHJXODWRULVFKH�'1$�$EVFKQLWWH�DXV�+HIH�KDQGHOW��EHVWHKW�GDV�3UREOHP�GHU�XQVSH]LILVFKHQ�

$NWLYLHUXQJ� GHU�5HSRUWHUJHQH��'DV�KLHU� YHUZHQGHWH�+\EULG�+XQWHU��6\VWHP�EHQXW]W� DQVWHOOH�

YRQ�*DO�S�]ZHL�.RPSRQHQWHQ�DXV�(��FROL��$OV�'1$�ELQGHQGH�'RPlQH�ZLUG�HLQ�$EVFKQLWW�GHV�

/H[$�5HSUHVVRUV�YHUZHQGHW��ZlKUHQG�DOV�WUDQVNULSWLRQVDNWLYLHUHQGH�'RPlQH�%���]XP�(LQVDW]�

NRPPW��%HL�%���KDQGHOW�HV�VLFK�XP�HLQH�VWDUN�VDXUH�$PLQRVlXUHVHTXHQ]��GLH�EHLP�6FUHHQHQ�YRQ�

JHQRPLVFKHQ� '1$�)UDJPHQWHQ� DXV�(�� FROL� QDFK� LQ� +HIH� WUDQVNULSWLRQVDNWLYLHUHQG� ZLUNHQGHQ�

6HTXHQ]HQ�JHIXQGHQ�ZXUGH��0D�XQG�3WDVKQH����������

8P�XQVSH]LILVFKH�$NWLYLHUXQJ�GHU�5HSRUWHUJHQH�DXVVFKOLH�HQ�]X�N|QQHQ��ZXUGHQ�QDFK�GHU�

7UDQVIRUPDWLRQ�PLW� GHP�/H[$�)XVLRQVSURWHLQ�PLQGHVWHQV����+HIHWUDQVIRUPDQGHQ�]XP�HLQHQ�

DXI� KLVWLGLQIUHLHP� 0HGLXP� �<&�+8.� =HR ¨ © © �� DXVJHVWULFKHQ� XQG� ]XP� DQGHUHQ� DXI� β�

*DODNWRVLGDVH�$NWLYLWlW��EHUSU�IW��

�

��������� β�*DODNWRVLGDVH�)LOWHU�$VVD\�

=�3XIIHU� � � � ���P0�� � .+ ª 32 « �
�� � � � � ���P0�� � 1D+ ¬ 32��
� � � � � ���P0�� � .&O�
� � � � � ����P0�� � 0J62 ­ �
� � � � � ��������������� S+�����PLW�.2+�
�
;�*DO�/|VXQJ� � � ���PJ�PO���%URP���FKORU���LQGR[\O�β�'�JDODNWRVLG�LQ�'0)�

�

$XI�GLH�$JDUSODWWH�PLW�GHQ�]X�WHVWHQGHQ�.RORQLHQ�ZXUGH�HLQ�VWHULOHU�1LWURFHOOXORVH�)LOWHU�JH�

OHJW�XQG�OHLFKW�DQJHGU�FNW��$QVFKOLH�HQG�ZXUGH�GHU�)LOWHU�DEJH]RJHQ��PLW�GHQ�DQKDIWHQGHQ�.R�

ORQLHQ�QDFK�REHQ�LQ�HLQH�6FKDOH�DXV�$OXPLQLXPIROLH�JHOHJW�XQG�DXI�IO�VVLJHQ�6WLFNVWRII�VFKZLP�

PHQ� JHODVVHQ�� 1DFK� HLQHU� 0LQXWH� ZXUGH� GLH� 6FKDOH� I�U� ���V� XQWHUJHWDXFKW� XQG� GDQDFK�

KHUDXVJHQRPPHQ��6REDOG�GHU�)LOWHU�DXIJHWDXW�ZDU��ZXUGH�HU�EODVHQIUHL�LQ�HLQH�3HWULVFKDOH�JHOHJW��

GLH�]XYRU�PLW�HLQHP�5XQGILOWHU��JHWUlQNW�PLW�����O�;�*DO�/|VXQJ�LQ�����PO�=�3XIIHU��DXVJHOHJW�

ZRUGHQ�ZDU��'LH�3HWULVFKDOH�ZXUGH�]XP�9HUKLQGHUQ�YRQ�$XVWURFNQXQJ�PLW�3DUDILOP�YHUVFKORV�

VHQ� XQG� EHL� ��� �&� LQNXELHUW�� -H� QDFK�$NWLYLWlW� ]HLJWH� VLFK� LQQHUKDOE� YRQ� ���� K� HLQH� GHXWOLFKH�

%ODXIlUEXQJ��

�

9RQ� 7UDQVIRUPDQGHQ�� GLH� NHLQH� XQVSH]LILVFKH� $NWLYLHUXQJ� GHU� 5HSRUWHUJHQH� ]HLJWHQ�� DOVR�

NHLQH�β�*DODNWRVLGDVHDNWLYLWlW�EHVD�HQ�XQG�+LVWLGLQ�DX[RWURSK�ZDUHQ��ZXUGH�HLQH�:HVWHUQEORW�

$QDO\VH�PLW�/H[$�$QWLN|USHU�GXUFKJHI�KUW��'D�GDV�/H[$�.RQVWUXNW��EHU�NHLQH�.HUQORNDOLVDWL�

RQVVHTXHQ]�YHUI�JWH�XQG�VRPLW� LQ�UHODWLY�JUR�HU�0HQJH�YRUKDQGHQ�VHLQ�PXVVWH��ZXUGH�I�U�GLH�
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���

ZHLWHUH�7ZR�+\EULG�$QDO\VH� HLQ�7UDQVIRUPDQG� JHZlKOW�� GHU� HLQHQ�P|JOLFKVW� KRKHQ�([SUHVVL�

RQVOHYHO�]HLJWH���

&UDFNLQJ�%XIIHU�� � � ��0�� �� +DUQVWRII�
� � � � � �����Z�Y��� 6'6�
� � � � � ���P0�� ��� 7ULV�+&O��S+�����
� � � � � ����P0� ��� ('7$�
� � � � � �����Y�Y���� β�0HUFDSWRHWKDQRO�
� � � � � ��������Z�Y���� %URPSKHQROEODX�
�
*ODVSHUOHQ�� � � �������PP��PLW��1�+&O�JHZDVFKHQ�XQG�JHWURFNQHW�
�
�[�6'6�3UREHQSXIIHU� � ����P0�������� 7ULV�+&O��S+�����
� � � � � ������Z�Y���� 6DFFKDURVH�
� � � � � ������Z�Y���� 6'6�
� � � � � ������Z�Y���� β�0HUFDSWRHWKDQRO��

�

9RQ�HLQHU�hEHUQDFKWNXOWXU�LQ�<3$'�=HR ® ¯ ¯ �ZXUGHQ���PO�EHL������[J���PLQ�DE]HQWULIXJLHUW��

XQG�GDV�=HOOSHOOHW� ���PLQ�EHL�²��� �&� LQNXELHUW��=X�GHQ�JHIURUHQHQ�=HOOHQ�ZXUGHQ������O� DXI�

����&�YRUJHZlUPWHU�&UDFNLQJ�%XIIHU�KLQ]XJHI�JW�XQG�VRUJIlOWLJ�YHUPLVFKW��1DFK�=XJHEHQ�YRQ�

�����O�*ODVSHUOHQ�XQG���PLQ�WLJHU�,QNXEDWLRQ�EHL�����&�ZXUGH���PLQ�DP�9RUWH[�NUlIWLJ�JHPL[W��

*ODVSHUOHQ� XQG� =HOOWU�PPHU� ZXUGHQ� DQVFKOLH�HQG� �� PLQ� EHL� ��� ���� [J� DE]HQWULIXJLHUW�� 'HU�

hEHUVWDQG�ZXUGH�LQ�HLQ�QHXHV�&XS��EHUI�KUW�XQG�PLW�����O��[�6'6�3UREHQSXIIHU�YHUVHW]W�����

����O�ZXUGHQ�HLQHU�6'6�3$*(�PLW�DQVFKOLH�HQGHU�:HVWHUQEORWDQDO\VH�XQWHU]RJHQ��

������� 8QWHUVXFKXQJ�]XU��3URWHLQLQWHUDNWLRQ�LQ�YLWUR�

��������� :HFKVHOZLUNXQJ�]ZLVFKHQ�+VS���,VRIRUPHQ�XQG�6LV�S�

=XU�8QWHUVXFKXQJ�GHU�:HFKVHOZLUNXQJ�]ZLVFKHQ�+VS���,VRIRUPHQ�XQG�6LV�S� LQ� YLWUR�ZXU�

GHQ�EDNWHULHOO��EHUH[SULPLHUWH��DIILQLWlWVJHUHLQLJWH�3URWHLQH�YHUZHQGHW��8P�XQVSH]LILVFKH�:HFK�

VHOZLUNXQJHQ� DXV]XVFKOLH�HQ�� ZXUGHQ� *67�)XVLRQVSURWHLQH� YRU� GHQ� :HFKVHOZLUNXQJVH[SHUL�

PHQWHQ�PLW�1L
° ±
�17$�$JDURVH���PLQ�DXI�(LV�YRULQNXELHUW����PLQ�EHL������[J�DE]HQWULIXJLHUW��

XQG�GHU�hEHUVWDQG�I�U�GLH�ZHLWHUHQ�8QWHUVXFKXQJHQ�HLQJHVHW]W��

�

%LQGXQJVSXIIHU� � � ���P0�� � +HSHV�
� � � � � ����P0�� .&O�
� � � � � ��P0�� � 0J&O ²

S+�����PLW�.2+�
��
:DVFKSXIIHU� � � ���P0�� � +HSHV�
� � � � � ����P0��� 1D&O�
� � � � � ��P0�� � 0J&O ³

S+�����PLW�.2+�

�
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'LH� ]X� XQWHUVXFKHQGHQ�3URWHLQH�ZXUGHQ�PLW� GHQ� YHUVFKLHGHQHQ�+VS���,VRIRUPHQ� LQ�%LQ�

GXQJVSXIIHU�� MH�QDFK�([SHULPHQW�PLW���P0�$73�RGHU���P0�$'3����PLQ�EHL�����&�LQNXELHUW�

XQG�DXI�(LV�DEJHN�KOW��1DFK�HLQHU���PLQ�WLJHQ�=HQWULIXJDWLRQ�EHL��������[J�XQG���&�ZXUGHQ�

GLH�hEHUVWlQGH�MHZHLOV�]X�����O�1L
´ µ
�17$�$JDURVH�JHJHEHQ�XQG����PLQ�EHL����&�OHLFKW�JHVFK�W�

WHOW��

'DV�$IILQLWlWVPDWHULDO�PLW�GHQ�JHEXQGHQHQ�3URWHLQHQ�ZXUGH���PLQ�EHL������[J�SHOOHWLHUW�XQG�

GLH�hEHUVWlQGH�YHUZRUIHQ��(V�IROJWHQ���ZHLWHUH�:DVFKVFKULWWH�PLW�MHZHLOV���PO�:DVFKSXIIHU�PLW�

��P0�GHV� HQWVSUHFKHQGHQ�1XNOHRWLGV�� $QVFKOLH�HQG�ZXUGHQ� GLH� JHEXQGHQHQ� 3URWHLQH� GXUFK�

(OXWLRQ�PLW� ]ZHLPDO� ���� �O� (OXWLRQVSXIIHU� JHO|VW��PLW�7ULFKORUHVVLJVlXUH� JHIlOOW� XQG� DQVFKOLH�

�HQG�HOHNWURSKRUHWLVFK�JHWUHQQW�XQG�HLQHU�:HVWHUQEORWDQDO\VH�XQWHU]RJHQ��

�

��������� %HVWLPPXQJ�GHU�$73DVH�$NWLYLWlW�YRQ�+VS���

'LH� %HVWLPPXQJ� GHU� $73DVH�$NWLYLWlW� YRQ� +VS��� HUIROJWH� PLW� UDGLRDNWLY� PDUNLHUWHP�α�

>
¶ ·
3@�$73�XQG�$QDO\VH�GHU�+\GURO\VHSURGXNWH�PLWWHOV�'�QQVFKLFKWFKURPDWRJUDSKLH��

�

$73DVH�3XIIHU� � � ���P0�� � +HSHV�
� � � � � ����P0�� .&O�
� � � � � ��P0�� � 0J&O ¸

S+�����PLW�.2+�
�
/DXIPLWWHO�� � � ����0�� � /L&O�
� � � � � ��0�� � $PHLVHQVlXUH�

�

)�U�HLQHQ�5HDNWLRQVDQVDW]������O��ZXUGHQ�EDNWHULHOO��EHUH[SULPLHUWH�XQG�JHUHLQLJWHQ�+VS���

*67�)XVLRQVSURWHLQH�LQ�HLQHU�.RQ]HQWUDWLRQ�YRQ�����Q0�XQG�6LV�S�LQ�HLQHU�.RQ]HQWUDWLRQ�YRQ�

����Q0�LQ�$73DVH�3XIIHU�HLQJHVHW]W��'LH�5HDNWLRQ�ZXUGH�GXUFK�=XJDEH�YRQ�$73�LQ�HLQHU�(QG�

NRQ]HQWUDWLRQ�YRQ���Q0�JHVWDUWHW��ÅVLQJOH�WXUQRYHU´�%HGLQJXQJHQ���'LH�,QNXEDWLRQ�GHV�5HDNWL�

RQVDQVDW]HV� HUIROJWH� EHL� ��� �&� LQ� HLQHP� +HL]EORFN�� ,Q� UHJHOPl�LJHQ� =HLWDEVWlQGHQ� ZXUGHQ�

�����O� HQWQRPPHQ� XQG� DXI� HLQH�'&�3ODWWH� ���� [� ��� FP�� 3RO\HWK\OHQLPLQFHOOXORVH� )� DXI�*ODV��

DXIJHWUDJHQ��1DFK�GHP�YROOVWlQGLJHQ�7URFNQHQ�GHU�3UREHQ�ZXUGH�GLH�3ODWWH� LQ�GLH�]XYRU��EHU�

1DFKW� JHVlWWLJWH� '&�.DPPHU� JHVWHOOW�� 6REDOG� GLH� /DXIPLWWHOIURQW� ��� FP� ]XU�FNJHOHJW� KDWWH��

ZXUGH�GLH�'&�3ODWWH�KHUDXVJHQRPPHP��EHL�5DXPWHPSHUDWXU�JHWURFNQHW�XQG�LQ�)ULVFKKDOWHIROLH�

HLQJHVFKODJHQ��$QVFKOLH�HQG�HUIROJWH�HLQH�$XWRUDGLRJUDSKLH��



(UJHEQLVVH�

���

�� (UJHEQLVVH�
=LHO�GLHVHU�$UEHLW�ZDU�GLH�&KDUDNWHULVLHUXQJ�YRQ�6,6�LQ�3K\WRSKWKRUD�PHJDVSHUPD�XQG�&U\SWRFRF�

FXV�FXUYDWXV��'LH�8QWHUVXFKXQJHQ�EH]RJHQ�VLFK�LQ�HUVWHU�/LQLH�DXI�GLH�LQWUD]HOOXOlUH�/RNDOLVDWLRQ��
GLH�5ROOH�DOV�3DUWQHU�YRQ�+VS���XQG�GLH�)XQNWLRQ�EHL�GHU�7UDQVODWLRQ��

'D�6,6�]XPLQGHVW�]X�HLQHP�7HLO�PLW�5LERVRPHQ�DVVR]LLHUW�YRUOLHJW�XQG�GHUHQ�/RNDOLVDWLRQ�
VRZRKO�DQ�0HPEUDQHQ�DOV�DXFK�DQ�&\WRVNHOHWWVWUXNWXUHQ�EHNDQQW�LVW��VROOWH�GLH�/RNDOLVDWLRQ�YRQ�
6,6�EHVRQGHUV�KLQVLFKWOLFK�GLHVHU�6WUXNWXUHQ�QlKHU�XQWHUVXFKW�ZHUGHQ��

)�U�GDV�6,6�ZLUG�HLQH�XQPLWWHOEDUH�)XQNWLRQ�EHL�GHU�7UDQVODWLRQ�SRVWXOLHUW��'LH�9RUJHKHQV�
ZHLVH�GHU�8QWHUVXFKXQJHQ�KLHU]X�RULHQWLHUWH�VLFK�DQ�GHQ�0|JOLFKNHLWHQ��GLH�I�U�EHLGH�2UJDQLV�
PHQ� YRUJHJHEHQ� ZDUHQ�� ,Q�3�� PHJDVSHUPD� VWDQGHQ� QHEHQ�'QD-�3URWHLQHQ� DXFK�.ORQH� I�U� GUHL�
F\WRVROLVFKH�+VS��V�]XU�9HUI�JXQJ��'DGXUFK�HUJDE�VLFK�GLH�0|JOLFKNHLW�GLH�8QWHUVXFKXQJ�GHU�
6,6�+VS���:HFKVHOZLUNXQJ�LQ�YLWUR�LQ�GHQ�9RUGHUJUXQG�]X�VWHOOHQ��,Q�HUVWHQ�9RUYHUVXFKHQ�]HLJ�
WH�VLFK��GDVV�HLQH�3UlSDUDWLRQ�YRQ�LQWDNWHQ�5LERVRPHQ�DXV�3��PHJDVSHUPD�QLFKW�P|JOLFK�ZDU��GHQQ�
DXFK�EHL�PDVVLYHP�(LQVDW]�YRQ�51DVH�,QKLELWRUHQ��]��%�����P0�9DQDG\OULERQXFOHRVLGH��ZXUGHQ�
GLH�ULERVRPDOHQ�51$V�LP�9HUODXI�GHU�3UlSDUDWLRQ�VWHWV�DQJHGDXW��,P�*HJHQVDW]�GD]X�KDWWH�VLFK�
JH]HLJW�� GDVV� DXV�&�� FXUYDWXV� LQWDNWH� ULERVRPDOH� 6WUXNWXUHQ� SUlSDULHUW� ZHUGHQ� NRQQWHQ��'DUDXI�
DXIEDXHQG�VROOWH�GLH�)XQNWLRQ�YRQ�6,6�LQ�EH]XJ�DXI�GLH�7UDQVODWLRQ�LQ�HLQHP�LQ�YLWUR�6\VWHP�XQ�
WHUVXFKW�ZHUGHQ��

���� /RNDOLVDWLRQ�YRQ�6,6�LQ�&U\SWRFRFFXV�FXUYDWXV�

������ /RNDOLVDWLRQ�DQ�6WXNWXUHQ�GHV�UDXKHQ�(5�
'LH�/RNDOLVDWLRQ�YRQ�6,6�3URWHLQHQ�DQ�5LERVRPHQ�JLOW�DOV�JHVLFKHUW��VRZRKO�LQ�6DFFKDURP\FHV�

FHUHYLVLDH��=KRQJ�XQG�$UQGW��������DOV�DXFK�LQ�&U\SWRFRFFXV�FXUYDWXV��6SHFKW�HW�DO����������5LERVRPHQ��
E]Z��3RO\VRPHQ�OLHJHQ�MHGRFK�QXU�]X�HLQHP�7HLO�IUHL�O|VOLFK�LP�&\WRVRO�YRU��KlXILJ�VLQG�VLH�PLW�
=HOOVWUXNWXUHQ�DVVR]LLHUW��'D]X�]lKOHQ�GDV�(QGRSODVPDWLVFKH�5HWLNXOXP�XQG�HEHQVR�6WUXNWXUHQ�
GHV� &\WRVNHOHWWV�� ,PPXQIOXRUHV]HQ]PLNURVNRSLVFKH� $XIQDKPHQ� DXV� 6�� FHUHYLVLDH� GHXWHWHQ� DXI�
HLQH�/RNDOLVDWLRQ�YRQ�6,6�LQ�GHU�1lKH�GHV�.HUQV�KLQ��VR�GDVV�]XQlFKVW��EHU�HLQH�%HWHLOLJXQJ�DP�
P51$�7UDQVSRUW�DXV�GHP�.HUQ�KHUDXV�VSHNXOLHUW�ZXUGH��/XNH�HW�DO����������(LQH�GHUDUWLJH�/RND�
OLVDWLRQ�LQ�.HUQQlKH�OLH�H�MHGRFK�DXI�HLQH�$VVR]LDWLRQ�PLW�GHP�(5�VFKOLH�HQ��GD�I�U�+HIH�]ZHL�
3RSXODWLRQHQ� YRQ� (5� EHVFKULHEHQ� VLQG�� =XP� HLQHQ� VROFKHV� GDV� LQ� GHU� 1lKH� GHU� 3ODVPD�
PHPEUDQ�ORNDOLVLHUW�LVW��XQG�]XP�DQGHUHQ�(5��GDV�VLFK�HQJ�XP�GHQ�.HUQ�KHUXP�EHILQGHW�XQG�LQ�
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GLH�.HUQPHPEUDQ��EHUJHKW��%HL�8QWHUVXFKXQJHQ�LQ�&��FXUYDWXV�ZXUGH�GDV�6,6�HEHQIDOOV�DQ�JUR�
�HQ�6WUXNWXUHQ�JHIXQGHQ��GLH�QHEHQ�5LERVRPHQ�DXFK�%HVWDQGWHLOH�GHV�&\WRVNHOHWWV�XQG�0HPE�
UDQHQ�HQWKLHOWHQ��'LHV�GHXWHW�DXI�HLQH�/RNDOLVDWLRQ�DP�(5�KLQ��

'LHVH�9HUPXWXQJ� VROOWH�GXUFK�3UlSDUDWLRQ�XQG� DQVFKOLH�HQGH�:HVWHUQEORWDQDO\VH�YRQ� UDX�
KHP�(5�XQWHUVXFKW�ZHUGHQ��'LH� 3UlSDUDWLRQ� YRQ�(5�ZXUGH� I�U� GLHVHQ�=ZHFN�RSWLPLHUW� XQG�
HUIROJWH�VFKOLH�OLFK�ZLH�LQ�$EVFKQLWW�������EHVFKULHEHQ��'HU�=HOODXIVFKOXVV�ZXUGH�PLW�*ODVSHUOHQ�
GXUFKJHI�KUW�� HLQ� 6FKULWW�� GHVVHQ� H[DNWH� 'XUFKI�KUXQJ� I�U� GLH� 3UlSDUDWLRQ� HQWVFKHLGHQG�ZDU��
'LH� $XVEHXWH� DQ� 0HPEUDQVWUXNWXUHQ� ZDU� EHL� XQ]XUHLFKHQGHU� PHFKDQLVFKHU� %HDQVSUXFKXQJ�
QlPOLFK�VHKU�JHULQJ��REZRKO�DQGHUH�=HOOVWUXNWXUHQ� LQ��EOLFKHQ�0HQJHQ�YRUKDQGHQ�ZDUHQ��2I�
IHQEDU�ZXUGHQ�GLH�=HOOZlQGH�VR�ZHLW�]HUVW|UW��GDVV�GDV�&\WRSODVPD�DXVODXIHQ�NRQQWH��(5�XQG�
DQGHUH�0HPEUDQVWUXNWXUHQ� MHGRFK� QLFKW� DXVUHLFKHQG� ]HUVFKODJHQ�ZXUGHQ�XQG�GDGXUFK�EHUHLWV�
]XVDPPHQ�PLW�.HUQHQ�XQG�=HOOWU�PPHUQ�EHL������[J�SHOOHWLHUWHQ���

'LH�=HQWULIXJDWLRQ�EHL���������[J�]XP�3HOOHWLHUHQ�YRQ�0LNURVRPHQ�HUJDE�1LHGHUVFKOlJH��GLH�
DXFK�JU|�HUH�0HQJHQ� DQ� IUHLHQ�3RO\VRPHQ�HQWKLHOWHQ��8P�GLHVH�EHL�GHU�QDFKIROJHQGHQ�'LFK�
WHJUDGLHQWHQ]HQWULIXJDWLRQ�GXUFK�GDV�YLVNRVH�3ROVWHU��EHVWHKHQG�DXV�������Z�Z��6DFFKDURVHO|�
VXQJ�]X�SHOOHWLHUHQ��ZXUGH�HLQH���VW�QGLJH�=HQWULIXJDWLRQ�EHL���������[J�JHZlKOW��'LHVH� ODQJH�
'DXHU� EHL� KRKHU� =HQWULIXJDOEHVFKOHXQLJXQJ� HUP|JOLFKWH� GLH� 8QWHUVFKHLGXQJ� YRQ� IORWLHUWHQ�
0HPEUDQVWUXNWXUHQ�� O|VOLFKHQ� 3URWHLQHQ� DQ� GHU� $XIWUDJVWHOOH�� VRZLH� 5LERVRPHQ� XQG� DQGHUH�
JUR�HQ�3URWHLQNRPSOH[HQ�LP�3HOOHW��1DFK�GHU�=HQWULIXJDWLRQ�ZXUGH�GHU�*UDGLHQW�LQ����)UDNWLR�
QHQ�IUDNWLRQLHUW�PLW�GHU�$XIWUDJVVWHOOH�LQ�)UDNWLRQ�����GDV�3HOOHW�ZXUGH�LQ������O�$XIVFKOXVVSXI�
IHU�UHVXVSHQGLHUW��1DFK�HLQHU�7&$�)lOOXQJ�ZXUGHQ�GLH�)UDNWLRQHQ�GXUFK�6'6�3$*(�DQDO\VLHUW�
XQG�DXI�1LWURFHOOXORVHPHPEUDQ�JHEORWWHW���

:LH�GLH�3URWHLQDQIlUEXQJ��$EE�������EHOHJW��EHILQGHW�VLFK�GHU�+DXSWWHLO�GHU�IORWLHUWHQ�6WUXN�
WXU� LQ� )UDNWLRQ� �� HQWVSUHFKHQG� HLQHU� 6DFFKDURVHNRQ]HQWUDWLRQ� YRQ� �������� �Z�Z���'LHV� HQW�
VSULFKW�HLQHU�*OHLFKJHZLFKWVGLFKWH�YRQ������J�FP � ��HLQHP�:HUW��GHU�I�U�UDXKHV�(5�DQJHJHEHQ�
ZLUG��4XDLO����������

(LQH� 8QWHUVXFKXQJ� GHU� )UDNWLRQHQ� DXI� 1$'+�DEKlQJLJH� &\WRFKURP� E � � 5HGXNWDVH� DOV�
/HLWHQ]\P�I�U�(5�0HPEUDQHQ�]HLJWH�MHGRFK�LP�JHVDPWHQ�*UDGLHQWHQ�NHLQH�$NWLYLWlW��+LQJHJHQ�
HUJDE�GLH�3URWHLQDQDO\VH�GHU�IORWLHUWHQ�6WUXNWXU�JDQ]�HLQGHXWLJ��GDVV�HV�VLFK�EHL�GHU�0HPEUDQ�XP�
UDXKHV�(5�KDQGHOW��,P�*U|�HQEHUHLFK�]ZLVFKHQ����XQG����N'D�ODJ�HLQ�I�U�ULERVRPDOH�3URWHLQH�
VHKU�FKDUDNWHULVWLVFKHV�%DQGHQPXVWHU�YRU��

�
�
�
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$EELOGXQJ������1DFKZHLV�YRQ�6,6�DQ�UDXKHP�(5�
6XEIUDNWLRQLHUXQJ�YRQ�0HPEUDQVWUXNWXUHQ�GXUFK�)ORWDWLRQ�LQ�HLQHP�6DFFKDURVHJUDGLHQWHQ��
�����O�HLQHV�UHVXVSHQGLHUWHQ�3HOOHWV�GHU�=HQWULIXJDWLRQ�EHL���������[J�ZXUGHQ�PLW�6DFFKDURVH�DXI�HLQH�(QGNRQ�
]HQWUDWLRQ�YRQ�������Z�Z��HLQJHVWHOOW��LQ�HLQHP����PO�=HQWULIXJHQEHFKHU�DXI�HLQ�3ROVWHU�DXV���PO�6DFFKDURVHO|�
VXQJ��������Z�Z��JHJHEHQ�XQG�PLW���PO�6DFFKDURVHO|VXQJ�������Z�Z���EHUVFKLFKWHW��1DFK�$XIJHEHQ�HLQHV�OLQHD�
UHQ�6DFFKDURVHJUDGLHQWHQUDGLHQWHQ����PO��YRQ�������Z�Z��ELV�������Z�Z��HUIROJWH�HLQH���VW�QGLJH�=HQWULIXJDWLRQ�
EHL���������[J��'HU�*UDGLHQW�ZXUGH�PLW�HLQHP�$XVSXPSHU�LQ����)UDNWLRQHQ�YRQ�MHZHLOV������O�IUDNWLRQLHUW��XQG�
GDV�3HOOHW�LQ������O�:DVVHU�JHO|VW��1DFK�HLQHU�7&$�)lOOXQJ�ZXUGHQ�MHZHLOV�����GHU�3UREHQ�I�U�HLQH�6'6�3$*(�
PLW�DQVFKOLH�HQGHU�:HVWHUQEORWDQDO\VH�EHQXW]W���
$��3URWHLQDQIlUEXQJ�PLW�7LQWH����
%��,PPXQDQIlUEXQJHQ�PLW�$QWLN|USHUQ�JHJHQ�&F6,6��F\WRVROLVFKH�+VS����α�7XEXOLQ��&F$NWLQ��3P���������
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&F6,6

�+VS��

α−7XEXOLQ

&F$NWLQ
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�
'LH� ,PPXQDQIlUEXQJ� PLW� GHP�&F6,6�$QWLVHUXP� ]HLJWH� HLQH� 9HUWHLOXQJ� I�U� 6,6�� GLH� QLFKW�

DXVVFKOLH�OLFK�I�U�HLQH�&R�/RNDOLVDWLRQ�PLW�ULERVRPDOHQ�3URWHLQHQ�VSULFKW��GLH�0HQJH�DQ�6,6�LQ�
GHU�3RO\VRPHQIUDNWLRQ�LP�3HOOHW�ZDU�HWZD�JHQDXVR�JUR��ZLH�DQ�GHU�IORWLHUWHQ�6WUXNWXU��ZRKLQJH�
JHQ�GLH�0HQJH�DQ�ULERVRPDOHQ�3URWHLQHQ�LP�3HOOHW�XP�HLQ�PHKUIDFKHV�VWlUNHU�ZDU��'DV�&F6,6�LVW�
RIIHQEDU�QXU�]XP�7HLO�PLW�5LERVRPHQ�DVVR]LLHUW��HLQ�DQGHUHU�7HLO�ELQGHW�DQ�DQGHUH�PHPEUDQKDO�
WLJH�6WUXNWXUHQ���

'D�6,6��DOV�HLQ�'QD-�3URWHLQ��ZDKUVFKHLQOLFK�PLW�HLQHP�+VS���+RPRORJHQ�LQWHUDJLHUW�ZlUH�
HLQH�&R�/RNDOLVDWLRQ�PLW� HLQHP�+VS���]X� HUZDUWHQ��$Q�GHU� IORWLHUWHQ�6WUXNWXU� OLH�HQ� VLFK�PLW�
HLQHP� $QWLN|USHU� JHJHQ� GHQ� &�WHUPLQDOHQ� %HUHLFK� HLQHV� F\WRVROLVFKH� +VS��� DXV� *XUNH�
�'LHIHQEDFK�XQG�.LQGO�� ������NHLQ�3URWHLQ�GHWHNWLHUHQ�� OHGLJOLFK� LQ�GHU�)UDNWLRQ�GHV�3HOOHWV�HU�
IROJWH�HLQH�$QIlUEXQJ�EHL����N'D��'HU�YHUZHQGHWH�$QWLN|USHU�HUNHQQW�LQ�&\WRVROIUDNWLRQHQ�YRQ�
&�� FXUYDWXV�QHEHQ�GHU�)RUP�EHL����N'D�DXFK�QRFK�]ZHL�ZHLWHUH�3URWHLQH� LQ�VWlUNHUHU�,QWHQVLWlW�
YRQ����XQG����N'D��2IIHQEDU� VLQG�GLHVH� ,VRIRUPHQ� LQ�GLHVHU�3UlSDUDWLRQ�QLFKW�HQWKDOWHQ�'DV�
JHULQJH�0ROHNXODUJHZLFKW�� XQG� GLH� $VVR]LDWLRQ�PLW� 5LERVRPHQ� ODVVHQ� YHUPXWHQ�� GDVV� HV� VLFK�
KLHUEHL�XP�HLQ�6VE�KRPRORJHV�+VS���KDQGHOW��

'LH�$QIlUEXQJHQ�PLW�$QWLN|USHUQ�JHJHQ�$NWLQ�DXV�&��FXUYDWXV��%RUJPDQ��������XQG�JHJHQ�α�
7XEXOLQ�]HLJHQ��GDVV�VLFK�DQ�GLHVHQ�(5�6WUXNWXUHQ�DXFK�QRFK�5HVWH�GHV�&\WRVNHOHWWV�EHILQGHQ��
9RQ�HLQHU�JHQHUHOOHQ�9HUXQUHLQLJXQJ�PLW�F\WRVROLVFKHQ�3URWHLQHQ� LVW� MHGRFK�QLFKW�DXV]XJHKHQ��
$OV�.RQWUROOH�KLHUI�U�GLHQWH�GLH�$QIlUEXQJ�PLW�HLQHP�$QWLN|USHU�JHJHQ�HLQ��������3URWHLQ�DXV�
3K\WRSKWKRUD�PHJDVSHUPD��%LQQHZLHV���������(V�]HLJW�VLFK�EHL�GHU�)ORWDWLRQ�]XU�*OHLFKJHZLFKWVGLFK�
WH�QXU�DQ�GHU�$XIWUDJVWHOOH�HLQH�$QIlUEXQJ���

�
������ 0HPEUDQDVVR]LDWLRQ�YRQ�6,6��

'LH�$VVR]LDWLRQ�YRQ�&F6,6�PLW� UDXKHP�(5�N|QQWH�DXI�PHKUHUH�$UWHQ�HUIROJHQ��(V�N|QQWH�
GLH�%LQGXQJ�GLUHNW��EHU�0HPEUDQOLSLGH�HUIROJHQ��RGHU��EHU�0HPEUDQSURWHLQH��RGHU�GLH�DP�(5�
ORNDOLVLHUWHQ�5LERVRPHQ��$XV�GHU�$PLQRVlXUHVHTXHQ]� YRQ�&F6,6� HUJLEW� VLFK� NHLQ�+LQZHLV� DXI�
HLQH�DXVUHLFKHQG�JUR�H�K\GURSKREH�5HJLRQ��JHHLJQHW�I�U�HLQH�GLUHNWH�$VVR]LDWLRQ�PLW�0HPEUDQ�
OLSLGHQ�� (V� H[LVWLHUW� DXFK� NHLQ� )DUQHV\OLHUXQJVPRWLY� XQG� HV� VLQG� ZHGHU� 7UDQVPHPEUDQKHOLFHV�
QRFK�DQGHUH�6WUXNWXUHOHPHQWH�YRUKDQGHQ��GLH�HLQH�0HPEUDQYHUDQNHUXQJ�HUNHQQHQ�OLH�HQ��'LHV�
VFKOLH�W� MHGRFK� HLQH� GLUHNWH�:HFKVHOZLUNXQJ� NHLQHVZHJV� DXV�� (V� ZXUGH� GDKHU� XQWHUVXFKW�� RE�
EDNWHULHOO��EHUH[SULPLHUWHV�6,6�DQ�V\QWKHWLVFKH�/LSRVRPHQ�ELQGHW��
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�'LH�/LSRVRPHQ�ZXUGHQ� DXV� 6RMDOHFLWKLQ� QDW�UOLFKHU�=XVDPPHQVHW]XQJ� SUlSDULHUW�� VR� GDVV�
HLQH�9LHO]DKO�YHUVFKLHGHQHU�0HPEUDQOLSLGH�I�U�HLQH�P|JOLFKH�%LQGXQJ�]XU�9HUI�JXQJ�VWDQG��'LH�
/LSRVRPHQ�ZXUGHQ�IUHXQGOLFKHUZHLVH�YRQ�(OPDU�+MRUWK�]XU�9HUI�JXQJ�JHVWHOOW�������O�GHU�/L�
SRVRPHQVXVSHQVLRQ�ZXUGHQ�PLW����J�&F6,6����PLQ�EHL�����&�LQNXELHUW�DXI�HLQH�6DFFKDURVHNRQ�
]HQWUDWLRQ�YRQ�������Z�Z��HLQJHVWHOOW��PLW�HLQHP�6DFFKDURVHJUDGLHQWHQ�YRQ�������Z�Z��ELV����
�� �Z�Z�� �EHUVFKLFKWHW� XQG� ]XU� )ORWDWLRQ� GHU� /LSRVRPHQ� ��� K� EHL� ���� ���� [J� ]HQWULIXJLHUW��
1DFK�)UDNWLRQLHUXQJ�GHV�*UDGLHQWHQ�ZXUGHQ�GLH�)UDNWLRQHQ�GXUFK�6'6�3$*(�DQDO\VLHUW��

$EELOGXQJ����� ]HLJW�GLH�3URWHLQDQIlUEXQJ�GHV�:HVWHUQEORWV��GLH�]HLJW��GDVV�GDV�&F6,6�YROO�
VWlQGLJ�DQ�GHU�$XIWUDJVWHOOH�EOLHE��QlPOLFK�LQ�GHQ�)UDNWLRQHQ����ELV�����'LH�/LSRVRPHQ�KLQJH�
JHQ�IORWLHUWHQ�ELV�LQ�GLH�REHUVWHQ�)UDNWLRQHQ���XQG���GHV�*UDGLHQWHQ��'RUW�OLH��VLFK�MHGRFK�DXFK�
LQ� GHU� GHXWOLFK� HPSILQGOLFKHUHQ� ,PPXQDQIlUEXQJ� NHLQ� 6,6� GHWHNWLHUHQ�� VR� GDVV� HLQH� $IILQLWlW�
YRQ�6,6�]X�GLHVHQ�0HPEUDQVWUXNWXUHQ�QLFKW�EHVWHKW��

�
������ 6XEIUDNWLRQLHUXQJ�YRQ�UDXKHP�(5�QDFK�%HKDQGOXQJ�PLW�'HWHUJHQV�

8P�ZHLWHUH�+LQZHLVH��EHU�GLH�$UW�GHU�%LQGXQJ�YRQ�6,6�]X�HUKDOWHQ�VROOWH�GDV�UDXKH�(5�ZHL�
WHU� VXEIUDNWLRQLHUW� ZHUGHQ�� 'XUFK� HLQH� %HKDQGOXQJ� PLW� 'HWHUJHQV� ZXUGHQ� GLH� 0HPEUDQEH�
VWDQGWHLOH� VROXELOLVLHUW� XQG� GLH� HUKDOWHQHQH� 6XVSHQVLRQ� GXUFK�=HQWULIXJDWLRQ� GXUFK� HLQ� 3ROVWHU�
DXV�������Z�Z��6DFFKDURVH�ZHLWHU� DXIJHWUHQQW��+LHUEHL�EOLHEHQ�0HPEUDQSURWHLQH� LQ�/|VXQJ� ��
ZlKUHQG�5LERVRPHQ�XQG�DQGHUH�JUR�H�3URWHLQNRPSOH[H�GXUFK�GDV�3ROVWHU�KLQGXUFK�SHOOHWLHU�
WHQ���

)�U� GLHVH� %HKDQGOXQJ� ZXUGHQ� GLH� GDV� UDXKH� (5� HQWKDOWHQGHQ� )UDNWLRQHQ� ]ZHLHU� )ORWDWL�
RQVJUDGLHQWHQ�QDFK�$EVFKQLWW�������YHUZHQGHW��6LH�ZXUGHQ�PLW�7ULWRQ�;�����LQ�HLQHU�(QGNRQ�

������������������������� ��������������������������������

$EELOGXQJ�����0HPEUDQELQGXQJ�YRQ�6,6�
�)ORWDWLRQ�YRQ�/LSRVRPHQ�PLW�EDNWHULHOO��EHUH[SULPLHUWHP�&F6,6�
�����O�HLQHU�/LSRVRPHQVXVSHQVLRQ�DXV�6RMDOHFLWKLQ�ZXUGHQ�PLW����J�EDNWHULHOO��EHUH[SUHPLHUWHP�&F6,6�
���PLQ�EHL�����&�XQWHU�OHLFKWHP�6FK�WWHOQ�LQNXELHUW��PLW�6DFFKDURVH�DXI�HLQH�(QGNRQ]HQWUDWLRQ�YRQ������
�Z�Z��HLQJHVWHOOW��DXI�HLQ�3ROVWHU�DXV�������Z�Z��6DFFKDURVH�DXIJHWUDJHQ�XQG�PLW�HLQHP�OLQHDUHQ�6DFFKDUR�
VHJUDGLHQWHQ�����PO��YRQ����ELV�������Z�Z���EHUVFKLFKWHW��1DFK�HLQHU���VW�QGLJHQ�=HQWULIXJDWLRQ�EHL�
��������[J�ZXUGH�GHU�*UDGLHQW�LQ����)UDNWLRQHQ�]X�MH������O�IUDNWLRQLHUW�XQG�PLW�7&$�JHIlOOW��1DFK�6'6�
3$*(�XQG�%ORWWHQ�DXI�1LWURFHOOXORVH�HUIROJWH�HLQH�3URWHLQDQIlUEXQJ�PLW�7LQWH��'LH�$XIWUDJVWHOOH�EHIDQG�VLFK�
LQ�)UDNWLRQ����

�
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]HQWUDWLRQ�YRQ����YHUVHW]W�XQG�]XU�6ROXELOLVLHUXQJ�GHU�0HPEUDQHQ����PLQ�EHL�5DXPWHPSHUDWXU�
XQG�DQVFKOLH�HQG���K�EHL����&�JHVFK�WWHOW��'LH�QDKH]X�NODUH�/|VXQJ�ZXUGH�DXI�HLQ�3ROVWHU�DXV�
���� PO� 3XIIHU� $� ���� �� �Z�Z�� 6DFFKDURVH�� JHJHEHQ� XQG� LQ� HLQHP� )HVWZLQNHOURWRU� ��� K� EHL�
��������[J�]HQWULIXJLHUW��'HU�hEHUVWDQG�ZXUGH�DQVFKOLH�HQG� LQ���)UDNWLRQHQ�]X� MH���PO�DEJH�
QRPPHQ�XQG�HEHQVR�ZLH�GDV�3HOOHW�HLQHU�:HVWHUEORWDQDO\VH�XQWHU]RJHQ��$EE���������

,Q�GHU�3URWHLQDQIlUEXQJ�]HLJW�VLFK��GDVV�GHU�JU|�WH�7HLO�GHU�3URWHLQH�XQWHU�GLHVHQ�=HQWULIXJD�
WLRQVEHGLQJXQJHQ� SHOOHWLHUWHQ�� 8QWHU� GHQ� 3URWHLQHQ�� GLH� GXUFK�'HWHUJHQV� LQ� /|VXQJ� JHKDOWHQ�
ZXUGHQ��IDOOHQ�LQVEHVRQGHUH�3URWHLQH�EHL������������XQG����N'D�DXI��'DV�&F6,6�EHIDQG�VLFK��ZLH�
DXFK�GLH�5LERVRPHQ�3URWHLQH�YROOVWlQGLJ�LP�3HOOHW��'LHVH�6HGLPHQWDWLRQ�]XVDPPHQ�PLW�JUR�HQ�
3URWHLQNRPSOH[HQ� OlVVW� HLQH� GLUHNWH�$VVR]LDWLRQ� YRQ�&F6,6�PLW�0HPEUDQHQ� XQZDKUVFKHLQOLFK�
HUVFKHLQHQ��'HU�%HIXQG��GDVV�XQWHU�GHQ�JHJHEHQHQ�8PVWlQGHQ�6,6�VHGLPHQWLHUW��EHZHLVW��GDVV�
6,6�QDFK�ZLH�YRU�PLW�JU|�HUHQ�3URWHLQNRPSOH[HQ�²�YHUPXWOLFK�5LERVRPHQ�²�DVVR]LLHUW�ZDU��
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$EELOGXQJ�����/RNDOLVDWLRQ�YRQ�&F6,6�QDFK�6XEIUDNWLRQLHUXQJ�YRQ�UDXKHP�(5�GXUFK�'HWHUJHQV��
'LH�)UDNWLRQHQ�PLW�UDXKHP�(5�]ZHLHU�*UDGLHQWHQ�QDFK�$EVFKQLWW�������ZXUGHQ�PLW������Y�Y��7ULWRQ�;�
����EHKDQGHOW�XQG�LQ�HLQHP�)HVWZLQNHOURWRU����K�EHL���������[J�GXUFK�HLQ�3ROVWHU�DXV�����PO�6DFFKDURVH�
O|VXQJ��������Z�Z���]HQWULIXJLHUW��'HU�hEHUVWDQG�ZXUGH�LQ�YLHU�)UDNWLRQHQ�]X���PO�YRUVLFKWLJ�DEJH�
QRPPHQ��6SXU���ELV����XQG�GDV�3HOOHW��6SXU����LQ�:DVVHU�UHVXVSHQGLHUW��1DFK�HLQHU�7&$�)lOOXQJ�ZXUGHQ�
'HWHUJHQVUHVWH�GXUFK�:DVFKHQ�PLW������Y�Y��$FHWRQ�HQWIHUQW�XQG�GLH�HUKDOWHQHQ�3URWHLQH�HLQHU�6'6�
3$*(�PLW�DQVFKOLH�HQGHU�:HVWHUEORWDQDO\VH�XQWHU]RJHQ��

�
$��3URWHLQDQIlUEXQJ�
%��,PPXQDQIlUEXQJ�PLW�&F6,6�$QWLVHUXP����������
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������ /RNDOLVDWLRQ�YRQ�6,6�DQ�JUR�HQ�6WUXNWXUHQ�
8P�OHW]WHUH�$XVVDJH�]X�EHVWlWLJHQ�XQG�XP�DXVVFKOLH�HQ�]X�N|QQHQ��GDVV�GLH�LP�3HOOHW�HLQHU�

=HQWULIXJDWLRQ�EHL���������[J�HQWKDOWHQHQ�6WUXNWXUHQ�GXUFK�XQVSH]LILVFKHV�9HUNOHEHQ�YRQ�YHU�
VFKLHGHQHQ�3URWHLQ��XQG�0HPEUDQNRPSOH[HQ�HQWVWDQGHQ��ZXUGH�HLQ�=HOOH[WUDNW�DXV�&�� FXUYDWXV�
GXUFK�0ROVLHEFKURPDWRJUDSKLH�XQWHUVXFKW���

=X�GLHVHP�=ZHFN�HUIROJWH�QDFK�$EVFKQLWW�������HLQ�=HOODXIVFKOXVV�PLW�*ODVSHUOHQ��1DFK�GHQ�
9RU]HQWULIXJDWLRQHQ�EHL������[J�HUIROJWHQ�]XU�(QWIHUQXQJ�YRQ�0LWRFKRQGULHQ�XQG�3HUR[LVRPHQ�
]ZHL����PLQ�WLJH�=HQWULIXJDWLRQHQ�EHL��������[J��'LH�JU|�WHQ�QRFK�YHUEOLHEHQHQ�6WUXNWXUHQ�LQ�
GLHVHP� hEHUVWDQG� VROOWHQ� 0LNURVRPHQ� VHLQ�� =XU� ZHLWHUHQ� $QDO\VH� ZXUGH� GDV� /\VDW� DXI� HLQH�
0ROVLHEVlXOH� ���[��FP��PLW�6XSHURVH���JHJHEHQ��'LHVHV�0DWHULDO�HUP|JOLFKW�HLQH�7UHQQXQJ� LQ�
HLQHP�*U|�HQEHUHLFK�YRQ���������N'D� �'LH�(OXWLRQ�HUIROJWH� LQ�HLQHU�)3/&�$QODJH�EHL����&�
PLW�HLQHU�)OXVVUDWH�YRQ�����PO�PLQ��(V�ZXUGHQ�)UDNWLRQHQ�]X���PO�JHVDPPHOW�XQG�GXUFK�6'6�
3DJH�PLW�DQVFKOLH�HQGHU�:HVWHUEORWDQDO\VH�XQWHUVXFKW��

$EELOGXQJ�����/RNDOLVDWLRQ�YRQ�6,6�DQ�JUR�HQ�6WUXNWXUHQ�YRQ��EHU���6�
9RP�hEHUVWDQG�HLQHU�=HQWULIXJDWLRQ�EHL��������[J�ZXUGH������O�PLW�HLQHU�)3/&�$QODJH��EHU�HLQH�0ROVLHEVlXOH�
�6XSHURVH������[�FP��EHL�HLQHU�)OXVVUDWH�YRQ�����PO��K�DXIJHWUHQQW��(V�ZXUGHQ�)UDNWLRQHQ�YRQ�MHZHLOV���PO�JHVDP�
PHOW��-HZHLOV������GHU�)UDNWLRQHQ��EHL�GHQ�)UDNWLRQ����ELV������MHZHLOV�������ZXUGHQ�PLW�7&$�JHIlOOW��$EVFKQ��������
GLH�3URWHLQH�GXUFK�6'6�3$*(��$EVFKQ��������DXIJHWUHQQW�XQG�DXI�1LWURFHOOXORVHPHPEUDQ�JHEORWWHW���
$��3URWHLQDQIlUEXQJ�
%��,PPXQDQIlUEXQJ�PLW�&F6,6�$QWLVHUXP����������
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���$EELOGXQJ�����]HLJW�GLH�3URWHLQDQIlUEXQJ�XQG�GLH�:HVWHUQEORWDQDO\VH�PLW�&F6,6�$QWLN|USHU��
,P�'XUFKEUXFK� �)UDNWLRQHQ� ��XQG���� HUVFKLHQHQ�6WUXNWXUHQ��GLH� DXIJUXQG�GHV�3URWHLQPXVWHUV�
LP�%HUHLFK�XQWHU����N'D�JU|�HUH�0HQJHQ�5LERVRPHQ�HQWKLHOWHQ��'LHV�N|QQHQ�VRZRKO�IUHLH�3R�
O\VRPHQ��DOV�DXFK�UDXKHV�(5�VHLQ��(WZDV�VSlWHU��)UDNWLRQHQ���XQG�����HOXLHUWHQ�6WUXNWXUHQ��GLH�
HLQ� lKQOLFKHV�0XVWHU� DXIZHLVHQ� XQG� K|FKVWZDKUVFKHLQOLFK� IUHLH� O|VOLFKH�5LERVRPHQ�� GHU�*U|�
�HQDEVFKlW]XQJ� QDFK� 0RQRVRPHQ� HQWKDOWHQ�� ,Q� GHU� ,PPXQDQIlUEXQJ� ]HLJWH� VLFK�� GDVV� GLH�
+DXSWPHQJH�DQ�&F6,6�DQ�GHQ�JUR�HQ�6WUXNWXUHQ�]X�ILQGHQ�ZDU�XQG�QLFKW�LP�%HUHLFK�YRQ�0R�
QRVRPHQ��'LHVH�'DWHQ�HQWVSUHFKHQ�GHQ�YRUKHU�HUKDOWHQHQ�(UJHEQLVVHQ�XQG�]HLJHQ��GDVV�GLH�EHL�
GHU�)ORWDWLRQ�YRQ�3HOOHWV�HLQHU�=HQWULIXJDWLRQ�EHL���������[J�HUKDOWHQHQ�)UDNWLRQHQ�NHLQ�$UWH�
IDNW�GHU�$XIDUEHLWXQJ�GDUVWHOOHQ��

�
������ %LQGXQJ�YRQ�6,6�DQ�0HPEUDQVWUXNWXUHQ�

(V�VROOWH�]XQlFKVW�XQWHUVXFKW�ZHUGHQ��ZLH�GLH�%LQGXQJ�DQ�0HPEUDQVWUXNWXUHQ�HUIROJW��+LHU�
]X�ZXUGH�GLH�0HPEUDQIUDNWLRQ��GDV�3HOOHW�HLQHU�=HQWULIXJDWLRQ�EHL���������[J��PLW�GXUFK�7UDQV�
ODWLRQ�LQ�YLWUR��HUKDOWHQHQ�UDGLRDNWLY�PDUNLHUWHP�6,6�LQNXELHUW��8P�HLQHQ�+LQZHLV�DXI�HLQH�P|JOL�
FKH� %LQGXQJVGRPlQH� ]X� HUKDOWHQ�� ZXUGHQ� ]ZHL� .RQVWUXNWH� HU]HXJW�� EHL� GHQHQ� VSH]LHOOH�
5HJLRQHQ�HQWIHUQW�ZXUGHQ��%HL�GHP�.RQVWUXNW�&F6,6∆*�)�ZXUGHQ�GXUFK�9HUGDX�PLW�1DU�,�GLH�
I�U�GLH�$PLQRVlXUHQ����ELV�����NRGLHUHQGHQ�%DVHQ�KHUDXVJHVFKQLWWHQ�XQG�GHU�YHUEOLHEHQH�9HN�
WRU�LP�NRUUHNWHQ�/HVHUDKPHQ�UHOLJLHUW��'DGXUFK�ZXUGHQ�7HLOH�GHU�*�)�UHLFKHQ�5HJLRQ�XQG�GLH�
**0�3��5HSHDWV�HQWIHUQW��%HLP�.RQVWUXNW�&F6,6∆���&�ZXUGH�GDV�3ODVPLG�PLW�GHU�F'1$�YRU�
GHU�7UDQVNULSWLRQ�PLW�;KR�,�YHUGDXW�VR�GDVV�EHL�GHU�7UDQVODWLRQ�HLQ�DP�&�7HUPLQXV�XP�����$�
PLQRVlXUHQ�YHUN�U]WHV�3URWHLQ�HQWVWDQG���

'D�EHL�GHU�7UDQVODWLRQ�HLQ�7HLO�GHV�JHELOGHWHQ�3URWHLQV�DOV�QDV]LHUHQGHV�3RO\SHSWLG�DQ�GHQ�
5LERVRPHQ�GHV�5HWLFXOR]\WHQO\VDWV�YRUOLHJW��N|QQWH�GDGXUFK�HLQH�XQVSH]LILVFKH�:HFKVHOZLUNXQJ�
PLW� (5� DXIWUHWHQ��8P� GLHV� DXV]XVFKOLH�HQ�� ZXUGHQ� GLH� 7UDQVODWLRQVDQVlW]H�PLW� 3XURP\FLQ� LQ�
HLQHU�(QGNRQ]HQWUDWLRQ�YRQ���P0�YHUVHW]W�XQG�]XU�$EO|VXQJ�GHU�5LERVRPHQ����PLQ�EHL�����&�
ZHLWHULQNXELHUW��$QVFKOLH�HQG�ZXUGHQ�GLH�5LERVRPHQ�GXUFK�HLQH���PLQ�WLJH�=HQWULIXJDWLRQ�EHL�
��������[J�DEJHWUHQQW���

(V�ZXUGH�EHUHLWV�JH]HLJW��GDVV�GLH�$VVR]LDWLRQ�YRQ�6,6�PLW�5LERVRPHQ�QXU�EHL�$QZHVHQKHLW�
YRQ�$73�HUIROJW��/XEHFN���������'D�LP�7UDQVODWLRQVDQVDW]�HLQ�$73�UHJHQHULHUHQGHV�6\VWHP�DXI�
GHU�%DVLV� YRQ����P0�&UHDWLQSKRVSKDW� HQWKDOWHQ�ZDU��ZXUGH� HLQ�7UDQVODWLRQVDQVDW]� ]XU�$73�
+\GURO\VH�PLW� ���8�$S\UDVH�YHUVHW]W�XQG�ZHLWHUH����PLQ�EHL�����&�LQNXELHUW��1HEHQ�GHP�6,6�
DXV�3��PHJDVSHUPD�ZXUGH�]XP�9HUJOHLFK�ZHLWHUH�PLW�0HPEUDQHQ�DVVR]LLHUWH�'QD-�3URWHLQH�HLQJH�
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VHW]W��)�U�GDV�3P'QD-�DXV�3��PHJDVSHUPD�ZXUGH�HLQH�/RNDOLVDWLRQ�DP�(5�GLVNXWLHUW��3RUVFKHZVNL��
�������EHLP�&V'QD-�KDQGHOW�HV�VLFK�XP�HLQ�'QD-�DXV�&XFXPLV�VDWLYXV��*XUNH���GDV��EHU�HLQ�)DUQH�
V\OUHVW�DQ�GHU�*O\R[LVRPHQPHPEUDQ�YHUDQNHUW�LVW��3UHLVLJ�0XOOHU�HW�DO����������

�

$EELOGXQJ�����%LQGXQJ�YRQ�'QD-�3URWHLQHQ�DQ�UDXKHV�(5�XQG�5LERVRPHQ����
'LFKWHJUDGLHQWHQ�)ORWDWLRQ�YRQ�UDGLRDNWLY�PDUNLHUWHQ�3URWHLQHQ�PLW�0HPEUDQIUDNWLRQHQ�DXV�
&U\SWRFRFFXV�FXUYDWXV�
-HZHLOV�����O�HLQHV�7UDQVODWLRQVDQVDW]HV�ZXUGHQ�PLW������J�HLQHV�UHVXVSHQGLHUWHQ�3HOOHWV�HLQHU�=HQWULIXJD�
WLRQ�EHL���������[J����PLQ�EHL�5DXPWHPSHUDWXU�LQNXELHUW�DXI�HLQ�����6DFFKDURVHSROVWHU�DXIJHWUDJHQ�PLW�
HLQHP�6DFFKDURVH�6WXIHQJUDGLHQWHQ��������������Z�Z����EHUVFKLFKWHW�XQG����K�EHL���������[J�]HQWULIX�
JLHUW��'LH�*UDGLHQWHQ�ZXUGHQ�MHZHLOV�LQ����)UDNWLRQHQ�IUDNWLRQLHUW�XQG�QDFK�7&$�)lOOXQJ�HLQHU�6'6�
3$*(�PLW�DQVFKOLH�HQGHU�GUHLWlJLJHU�)OXRURJUDSKLH�XQWHU]RJHQ��

&F6,6

&F6,6 ���&∆

&F6,6 *�)∆

&V'QD-

��²

��²

��²

��²

��²

��²

��²

��²

��²

��²

��²

��²

��²��²

��²

��²

��²

3P'QD-

3P6,6

$XIWUDJVWHOOH

&F6,6�RKQH�$73

3HOOHW)ORWDWLRQ
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)�U�GLH�)ORWDWLRQ�ZXUGHQ�MHZHLOV�HLQ�����O�7UDQVODWLRQVDQVDW]�PLW������J�3URWHLQ������O��HLQHV�
UHVXVSHQGLHUWHQ�3HOOHWV�HLQHU�=HQWULIXJDWLRQ�EHL���������[J�]XQlFKVW����PLQ�EHL�5DXPWHPSHUD�
WXU�OHLFKW�JHVFK�WWHOW��PLW�6DFFKDURVH�DXI�HLQH�(QGNRQ]HQWUDWLRQ�YRQ�������Z�Z��JHEUDFKW�XQG�
LQ�HLQHP���PO�=HQWULIXJHQEHFKHU�DXI�HLQ�3ROVWHU�DXV������O�6DFFKDURVHO|VXQJ��������Z�Z���JH�
JHEHQ��$QVFKOLH�HQG�ZXUGH�HLQ�6WXIHQJUDGLHQW�DXV�����PO�������������O�������XQG������O������
6DFFKDURVHO|VXQJ�DXIJHVFKLFKWHW��1DFK�HLQHU���VW�QGLJHQ�=HQWULIXJDWLRQ�EHL���������[J�ZXUGH�
GHU� *UDGLHQW� YRQ� REHQ� LQ� )UDNWLRQHQ� YRQ� MHZHLOV� ���� �O� DESLSHWWLHUW� XQG� QDFK� 7&$�)lOOXQJ�
GXUFK�6'6�3$*(�XQG�DQVFKOLH�HQGH�)OXRURJUDSKLH�DQDO\VLHUW��,Q�$EELOGXQIJ�����VLQG�GLH�)OXR�
URJUDSKLHQ�GHU� HQWVSUHFKHQGHQ�&RIORWDWLRQHQ�JH]HLJW��'LH�=HQWULIXJDWLRQ�YRQ�&F6,6∆*�)�VR�
ZLH�GHU�PLW�$S\UDVH�EHKDQGHOWHQ�3UREH�HUIROJWH�LQ�HLQHP�5RWRU�PLW�JU|�HUHP�9ROXPHQ��VR�GDVV�
PHKU�)UDNWLRQHQ�HUKDOWHQ�ZXUGHQ��GLH�)ORWDWLRQVVWUHFNH�ZDU� MHGRFK� LGHQWLVFK�PLW�GHQ�DQGHUHQ�
*UDGLHQWHQ���
%HL�GHQ�YHUVFKLHGHQHQ�'QD-�3URWHLQHQ�]HLJW�VLFK�GLH�HUZDUWHWH�0HPEUDQDVVR]LDWLRQ��DP�VWlUNV�
WHQ�EHLP�3P'QD-��EHL�GHP�GHU� IORWLHUWH�$QWHLO�GHXWOLFK�K|KHU�ZDU�DOV�GHU�DQ�GHU�$XIWUDJVWHOOH�
YHUEOLHEHQH��'DV�'QD-�DXV�*XUNH�IORWLHUWH�HEHQIDOOV��YHUPXWOLFK�EHZLUNW�GLH�)DUQHV\OLHUXQJ�HLQH�
DOOJHPHLQH�0HPEUDQDIILQLWlW�� VR� GDVV� HLQH�:HFKVHOZLUNXQJ� DXFK�PLW�(5�0HPEUDQHQ�HUIROJWH��
'LH�EHLGHQ�6,6�3URWHLQH�DXV�&�� FXUYDWXV�XQG�3��PHJDVSHUPD�]HLJWHQ�HLQH�lKQOLFKH�9HUWHLOXQJ��GDV�
6,6�DXV�&U\SWRFRFFXV�]HLJWH� MHGRFK�HLQHQ�VWlUNHUHQ�$QWHLO�DQ�GHQ�5LERVRPHQ� LP�3HOOHW��'LHVH�
%LQGXQJ�YRQ�&F6,6�DQ�5LERVRPHQ�XQWHUVFKHLGHW�VLFK�YRQ�GHU�%LQGXQJ�DQ�0HPEUDQVWUXNWXUHQ��
'LH�)ORWDWLRQ�YRQ�&F6,6�HUIROJWH�DXFK�QDFK�'HSOHWLRQ�YRQ�$73��ZRKLQJHJHQ��NHLQ�6HGLPHQWLH�
UHQ�PLW�GHQ�5LERVRPHQ�]X�EHREDFKWHQ�ZDU��LQ�GHU�3HOOHWIUDNWLRQ�EHILQGHW�VLFK�NHLQ�6,6��

'LH�)ORWDWLRQHQ�GHV�.RQVWUXNWV�&F6,6∆*�)�YHUKLHOW�VLFK�lKQOLFK�ZLH�GDV�YROOVWlQGLJH��3URWH�
LQ��'DV�&�WHUPLQDO�YHUN�U]WH�.RQVWUXNW�&F6,6∆���&�KLQJHJHQ�]HLJWH�ZHGHU�$IILQLWlW�]X�5LER�
VRPHQ�QRFK�]X�0HPEUDQVWUXNWXUHQ��'LH�KLHUI�U�QRWZHQGLJH�'RPlQH�ZDU�RIIHQEDU�QLFKW�PHKU�
YRUKDQGHQ��

���� 8QWHUVXFKXQJHQ� ]XU� /RNDOLVDWLRQ� YRQ� 6,6� DQ� O\WLVFKHQ�0HPEUDQNRP�
SDUWLPHQWHQ�

������ 3UlSDUDWLRQ�YRQ�/LSLGN|USHUQ�XQG�9DNXROHQ�
'D�I�U�GDV�6LV�S�DXV�6DFFKDURP\FHV�FHUHYLVLDH�HLQH�5ROOH�EHLP�SURWHRO\WLVFKHQ�$EEDX�YRQ�3URWH�

LQHQ�GLVNXWLHUW�ZLUG�XQG�F\WRVROLVFKH�+VS��V�YHUPXWOLFK�DP�3URWHLQWUDQVSRUW�LQ�9DNXROHQ�EHWHL�
OLJW�VLQG��+RUVW�HW�DO����������ZXUGH�XQWHUVXFKW��LQZLHZHLW�GDV�6,6�LQ�&U\SWRFRFFXV�FXUYDWXV��EHU�9D�
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NXROHQ�DEJHEDXW�ZLUG�XQG�RE�JHQHUHOO�HLQH�$VVR]LDWLRQ�PLW�9DNXROHQ�YRUOLHJW��+LHUI�U�ZXUGHQ�
]XQlFKVW�9DNXROHQ�SUlSDULHUW��'D�EHL�3LO]HQ�GLH�9DNXROH�LQ�HQJHU�9HUELQGXQJ�PLW�/LSLGN|USHUQ�
YRUNRPPW�XQG�LQ�EHVWLPPWHQ�(QWZLFNOXQJVVWXIHQ�VRJHQDQQWH�)HWWYDNXROHQ�HUVFKHLQHQ��ZXUGHQ�
YRQ�&��FXUYDWXV�=HOOHQ�DXV�HLQHP�IU�KHQ�:DFKVWXPVVWDGLXP�����K��DXI�1RUPDOPHGLXP�JHZlKOW��
VR�GDVV�QXU�ZHQLJH�/LSLGN|USHU�YRUODJHQ��

'LH�3UlSDUDWLRQ�HUIROJWH�QDFK�HLQHU�0HWKRGH�YRQ�=LQVHU�XQG�'DXP���������EHL�GHU�9DNXROHQ�
XQG�/LSLGN|USHU�PLW�+LOIH�PHKUHUHU�)ORWDWLRQHQ�GXUFK�/|VXQJHQ�YHUVFKLHGHQHU�=XVDPPHQVHW�
]XQJ�XQG�'LFKWH� ]XQlFKVW� JHPHLQVDP� DXIJHUHLQLJW� XQG� LQ� HLQHP� DEVFKOLH�HQGHQ�=HQWULIXJDWL�
RQVVFKULWW� YRQHLQDQGHU� JHWUHQQW�ZXUGHQ��'LH� JHQDXH�'XUFKI�KUXQJ� LVW� LQ�$EVFKQLWW� ������ EH�
VFKULHEHQ��$EELOGXQJ�����]HLJW�VFKHPDWLVFK�GLH�9RUJHKHQVZHLVH��

�

$EELOGXQJ�����
6FKHPDWLVFKH�'DU�
VWHOOXQJ�GHU�3UlSD�
UDWLRQ�YRQ�9DNXR�
OHQ�XQG�/LSLGN|U�
SHUQ��

) *+) , , , , ,�- .

/ ,+0+1 23) , , , , ,4- .

) *+) , , , , ,�- .
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< = 8 > ? @ ; 2

A B CDB E F G H I H F J F G

K L M3L N O P Q R Q O S O P

TVU S LWR X O P

K L MYL N O P Q R Q O S O P Z[+M+Q P+[\N

] L^L MYL N O P_X

`Da_b Q c L

d+aeb Q c L`+aeb Q c L

] LfL MYL N O PeXQ Pg`+aeb Q c L

d+aeb Q c LYZZ hDijT L S k Q X

l ` [DimT L S k Q X

n�o p q r s t s t t u vYt u o w x r u v yh^z L S MfM3O{Q�M
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����9RQ� GHQ� SUlSDULHUWHQ� 9DNXROHQ� XQG� /LSLGN|USHUQ� ZXUGHQ� GXUFK� 0HWKDQRO�&KORURIRUP�
)lOOXQJ� �$EVFKQ�� ����� GLH� 3URWHLQH� LVROLHUW� XQG� GXUFK� 6'6�3$*(� PLW� DQVFKOLH�HQGHP�
:HVWHUQEORW�DQDO\VLHUW� �$EE��������%HL�GHU�,PPXQDQIlUEXQJ�PLW�GHP�&F6,6�$QWLN|USHU�NRQQWH�
LQ�EHLGHQ�%DKQHQ�NHLQ�6,6�GHWHNWLHUW�ZHUGHQ��8P�GLH�SUlSDULHUWHQ�/LSLGN|USHU�QlKHU�]X�FKDUDN�
WHULVLHUHQ�HUIROJWH�HLQH�,PPXQDQIlUEXQJ�PLW�HLQHP�$QWLN|USHU�JHJHQ�3���HLQHP�+DXSWSURWHLQ�
LQ�/LSLGN|USHUSUlSDUDWLRQHQ�DXV�&��FXUYDWXV��6FK�ULQJ���������%HL�GLHVHP�3URWHLQ�KDQGHOW�HV�VLFK�
XP�HLQ�+RPRORJHV�]X�PLWRFKRQGULDOHP�3RULQ��3��*QDX��SHUV��0LWWHLOXQJ���(V�EHVWDQG�GDKHU�GLH�
9HUPXWXQJ�� GDVV� HYHQWXHOO�3RULQ�GXUFK�$XWRSKDJRF\WRVH�YRQ�0LWRFKRQGULHQ� LQ�9DNXROHQ�JH�
ODQJWH� XQG� GLH� /RNDOLVDWLRQ� DP� /LSLGN|USHU� GXUFK� 9HUXQUHLQLJXQJ� PLW� 9DNXROHQPHPEUDQHQ�
HQWVWDQG���$XV�GHU�KLHU�JH]HLJWHQ�3UlSDUDWLRQ�JHKW�MHGRFK�KHUYRU��GDVV�HV�YRU]XJVZHLVH�DQ�/LSLG�
N|USHUQ�]X�ILQGHQ�LVW��XQG�QXU�LQ�JHULQJHU�0HQJH�DQ�9DNXROHQ��

�
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%

$EELOGXQJ�����3UlSDUDWLRQ�YRQ�/LSLGN|USHUQ�XQG�
9DNXROHQ�DXV�&U\SWRFRFFXV�FXUYDWXV�
$XVJHKHQG�YRQ�HLQHU�����PO�+DXSWNXOWXU�����K�1RU�
PDOPHGLXP��ZXUGHQ�QDFK�$EVFKQLWW�������9DNXROHQ�
XQG�/LSLGN|USHU�SUlSDULHUW��1DFK�)lOOXQJ�PLW�0HWKD�
QRO�&KORURIRUP��$EVFKQ�������ZXUGHQ�������GHU�
9DNXROHQSURWHLQH��6SXU���XQG�GLH�+lOIWH�GHU�/LSLG�
N|USHUSURWHLQH��6SXU����HLQHU�6'6�3$*(�PLW�DQ�
VFKOLH�HQGHU�6LOEHUIlUEXQJ�XQWHU]RJHQ��$��(LQH�ZHLWH�
UHV�LGHQWLVFKHV�6'6�*HO�ZXUGH�DXI�HLQH�
1LWURFHOOXORVHPHPEUDQ�JHEORWWHW�XQG�I�U�HLQH�,P�
PXQDQIlUEXQJ�PLW�$QWLN|USHU�JHJHQ�3���EHQXW]W��%��
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������ 8QWHUVXFKXQJ�]XP�$EEDX�YRQ�6,6� LQ�&U\SWRFRFFXV�FXUYDWXV�GXUFK�SXOVH�FKDVH�
0DUNLHUXQJ�XQG�,PPXQSUl]LSLWDWLRQ��

'D�GHU�*HKDOW� YRQ� 6LV�S� LQ� YHUVFKLHGHQHQ�3KDVHQ�GHV�:DFKVWXPV�YRQ�&�� FXUYDWXV� VWDUNHQ�
9HUlQGHUXQJHQ� XQWHUOLHJW� �/XEHFN�� ������� PXVV� HLQ� NRQWUROOLHUWHU� $EEDX� HUIROJHQ�� 'LHV� NDQQ�
HQWZHGHU�GXUFK�8ELTXLWLQLHUXQJ�XQG�DQVFKOLH�HQGHQ�$EEDX�GXUFK�GDV�3URHWDVRP�HUIROJHQ��RGHU�
�EHU�GLH�9DNXROH��'D�GLH�YDNXROlUH�3URWHDVHQ�VHOHNWLY�GXUFK�306)�JHKHPPW�ZHUGHQ��ZlKUHQG�
GHU�3URWHDVRP�:HJ�XQEHHLQIOXVVW�EOHLEW��VROOWH�GLHVH�7DWVDFKH�LQ�HLQHP�SXOVH�FKDVH�([SHULPHQW�
DXVJHQXW]W�ZHUGHQ��

+LHUI�U� ZXUGH� HLQH� :DFKVWXPVSKDVH� ���K� 1�0DQJHO�� JHZlKOW�� ZlKUHQG� GHU� GLH� &F6,6�
.RQ]HQWUDWLRQ�LQ�GHU�=HOOH�VWDUN�DEQLPPW��9RQ�HLQHU�����PO�.XOWXU�LQ�GLHVHU�3KDVH�ZXUGHQ�XQ�
WHU�VWHULOHQ�%HGLQJXQJHQ�]ZHLPDO�MHZHLOV����PO�LQ�HLQ����PO�.XOWXUNROEHQ��EHUI�KUW��%HLGH�.XO�
WXUHQ� ZXUGHQ� PLW� �����&L� > � � 6@�/�0HWKLRQLQ� YHUVHW]W�� ,Q� HLQHQ� .ROEHQ� ZXUGHQ� ����O� HLQHU�
��0�306)�/|VXQJ�LQ�'062�JHJHEHQ��LQ�GHQ�DQGHUHQ�OHGLJOLFK�����O�'062��1DFK����PLQ�,Q�
NXEDWLRQ�EHL�����&�XQG�����USP�ZXUGHQ������O������0�0HWKLRQLQO|VXQJ�KLQ]XJHJHEHQ��GLH�.XO�

$EELOGXQJ�����$EEDX�YRQ�6,6���,PPXQSUl]LSLWDWLRQ�PLW�&F6,6�$QWLVHUXP�QDFK�SXOVH�FKDVH�ODEHO�
OLQJ�YRQ�&U\SWRFRFFXV�FXUYDWXV�PLW� | } 6�0HWKLRQLQ�LQ�$QZHVHQKHLW�YRQ�306)�
-HZHLOV����PO�HLQHU����K�DXI�1RUPDOPHGLXP�JHZDFKVHQHQ�+DXSWNXOWXU��$EVFKQ���������ZXUGHQ�PLW�����O�
��0�306)�LQ�'062�E]Z������O�'062�YHUVHW]W��%HLGH�.XOWXUHQ�HUKLHOWHQ�MHZHLOV������&L�> ~ � 6@�0HWKLRQLQ��
1DFK����PLQ�ZXUGH�QLFKW�UDGLRDNWLYHV�0HWKLRQLQ�LQ�HLQHU�(QGNRQ]HQWUDWLRQ�YRQ���P0�]XJHJHEHQ�XQG�LP�
$EVWDQG�YRQ�MHZHLOV����PLQ���PO�=HOOVXVSHQVLRQ�HQWQRPPHQ�XQG�I�U�HLQH�,PPXQSUl]LSLWDWLRQ��$EVFKQ��
����������YHUZHQGHW��'LH�SUl]LSLWLHUWHQ�3URWHLQH�ZXUGHQ�GXUFK�6'6�3$*(��XQG�DQVFKOLH�HQGH�)OXR�
URJUDSKLH�DQDO\VLHUW��
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WXUHQ� ZHLWHULQNXELHUW� XQG� LQ� EHVWLPPWHQ� =HLWDEVWlQGHQ� MHZHLOV� �� PO� =HOOVXVSHQVLRQ� HQWQRP�
PHQ��'LH�=HOOHQ�ZXUGHQ�DE]HQWULIXJLHUW�XQG�I�U�HLQH�,PPXQSUl]LSLWDWLRQ��$EVFKQ����������PLW�
&F6,6�$QWLVHUXP� XQG� DQVFKOLH�HQGH� 6'6�3$*(� �$EVFKQ�� ������ EHQXW]W�� 'LH� =XQDKPH� GHU�
=HOOPDVVH�XQG�VRPLW�GHV�*HVDPWSURWHLQV�LVW� LQ�GHP�KLHU�YHUZHQGHWHQ�=HLWUDKPHQ�]X�YHUQDFK�
OlVVLJHQ��

$EE����� ]HLJW�GLH�)OXRURJUDSKLH�GHV� LPPXQSUl]LSLWLHUWHQ�&F6,6� ���������������XQG����PLQ�
QDFK�=XJDEH�GHV�QLFKW�UDGLRDNWLYHQ�0HWKLRQLQV� �� MHZHLOV�PLW�XQG�RKQH�306)�LP�.XOWXUPHGL�
XP��(V�]HLJWH�VLFK��GDVV�HWZD�]ZHL�'ULWWHO�GHV�PDUNLHUWHQ��&F6,6�LQQHUKDOE�YRQ����PLQ�DEJHEDXW�
ZXUGHQ��(LQH�+HPPXQJ�GHU�YDNXROlUHQ�3URWHDVHQ�GXUFK�306)�KDWWH�NHLQHQ�(LQIOXVV� DXI�GLH�
$EEDXJHVFKZLQGLJNHLW���

�

���� 8QWHUVXFKXQJHQ�LQ�YLWUR��]XU�)XQNWLRQ�YRQ�6,6�EHL�GHU�7UDQVODWLRQ�
$XIJUXQG�JHQHWLVFKHU�XQG�]HOOELRORJLVFKHU�8QWHUVXFKXQJHQ��EHU�6LV�S�LQ�6DFFKDURP\FHV�FHUHYL�

VLDH�YRQ�=KRQJ�XQG�$UQGW� ������� HUJDEHQ�VLFK�$QKDOWVSXQNWH� I�U�HLQH�5ROOH�YRQ�6LV�S�EHL�GHU�
7UDQVODWLRQ��*HQDXHUH�8QWHUVXFKXQJHQ�NRQQWHQ�QXU�LQ�YLWUR�HUIROJHQ��'D�GLH�DQ�GHU�7UDQVODWLRQ�
EHWHLOLJWHQ�.RPSRQHQWHQ�LP�DOOJHPHLQHQ�KRFK�NRQVHUYLHUW�VLQG��N|QQHQ�GLH�PHLVWHQ�HXNDU\RQWL�
VFKHQ�7UDQVODWLRQVIDNWRUHQ�VSH]LHV�EHUJUHLIHQG�DXVJHWDXVFKW�ZHUGHQ��'LH�I�U�8QWHUVXFKXQJ�YRQ�
7UDQVODWLRQVYRUJlQJHQ� LQ� YLWUR� KlXILJ� YHUZHQGHWHQ� XQG� VHKU� JXW� FKDUDNWHULVLHUWHQ� HXNDU\RQWL�
VFKHQ� 7UDQVODWLRQVV\VWHPH�� EDVLHUHQG� DXI� 5HWLFXOR]\WHQ�� XQG� LQVEHVRQGHUH� :HL]HQNHLPO\VDW�
VFKLHGHQ�MHGRFK�DXV��ZHLO�GLH�YRUKDQGHQHQ�$QWLN|USHU�JHJHQ�6,6�DXV�3��PHJDVSHUPD�XQG�&��FXUYD�
WXV� � LP�:HVWHUQEORW�NHLQH� HQWVSUHFKHQGHQ�KRPRORJHQ�3URWHLQH� LQ�GLHVHQ�6\VWHPHQ�HUNDQQWHQ��
)�U�GLH�8QWHUVXFKXQJ�HLQHU�P|JOLFKHQ�)XQNWLRQ�YRQ�6,6�EHL�GHU�7UDQVODWLRQ�PXVVWH�GDKHU�HLQ�
]HOOIUHLHV�LQ�YLWUR�7UDQVODWLRQVV\VWHP�DXV�&��FXUYDWXV�HWDEOLHUW�ZHUGHQ���
������ +HUVWHOOXQJ�XQG�7HVW�HLQHV�]HOOIUHLHQ�7UDQVODWLRQVV\VWHPV�DXV�&U\SWRFRFFXV�FXU�
YDWXV�

=XQlFKVW�PXVVWH� HLQH�0HWKRGH� JHIXQGHQ�ZHUGHQ�� HLQHQ� WUDQVODWLRQVIlKLJHQ�=HOOH[WUDNW� ]X�
HUKDOWHQ�� %LVKHU� ZXUGHQ� GHUDUWLJH� 6\VWHPH� DXV� %DVLGLRP\FHWHQ� QLFKW� EHVFKULHEHQ�� $OV� HLQ]LJH�
SLO]OLFKH�2UJDQLVPHQ�ZXUGHQ�HLQLJH�6WlPPH�YRQ�6DFFKDURP\FHV�FHUHYLVLDH�I�U�GLH�3UlSDUDWLRQ�YRQ�LQ�
YLWUR�7UDQVODWLRQVV\VWHPHQ�EHQXW]W��

(LQH�3UlSDUDWLRQ�DXVJHKHQG�YRQ�6SKlURSODVWHQ�HUVFKLHQ�DOV�GLH�VFKRQHQGVWH�0HWKRGH��HUJDE�
MHGRFK� LQ� PHKUHUHQ� 9HUVXFKHQ� NHLQ� JHHLJQHWHV� =HOOO\VDW�� DXFK� QLFKW� QDFK� 5HJHQHUDWLRQ� GHU�
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6SKlURSODVWHQ�LQ�HLQHP�0HGLXP�PLW�KRKHU�.RQ]HQWUDWLRQ�DQ�0J � � ��$OV�OHW]WOLFK�HUIROJUHLFK�HU�
ZLHV�VLFK�HLQ�UHODWLY�U�GHU�=HOODXIVFKOXVV�PLW�*ODVSHUOHQ�XQG�]ZHL�DQVFKOLH�HQGHQ�NXU]HQ�=HQWUL�
IXJDWLRQHQ�EHL��������[J���$EVFKQ���������'LHVHU�=HOOH[WUDNW��LP�ZHLWHUHQ�DOV�6���URK�EH]HLFKQHW��
HUZLHV� VLFK� LQ� HUVWHQ� 9HUVXFKHQ�PLW� UDGLRDNWLYHP�0HWKLRQLQ� DOV� WUDQVODWLRQVNRPSHWHQW�� ZHQQ�
DXFK�QXU� LQ�JHULQJHP�0D�H��'DV�QDW�UOLFK�YRUKDQGHQH�0HWKLRQLQ�ZXUGH�GDUDXIKLQ�GXUFK�*HO�
ILOWUDWLRQ�PLW�6HSKDGH[�*���HQWIHUQW��'LH�GDEHL�HUKDOWHQH�3UlSDUDWLRQ�ZLUG�LP�ZHLWHUHQ�DOV�6���
EH]HLFKQHW��'XUFK�:HVWHUQEORWDQDO\VH�ZXUGH�DQVFKOLH�HQG��EHUSU�IW��RE�GDV�6,6� LQWDNW�JHEOLH�
EHQ�ZDU��GD�HV�JHJHQ�EHU�SURWHRO\WLVFKHP�$EGDX�VHKU�HPSILQGOLFK�LVW��(V�]HLJWH�VLFK��GDVV�WURW]�
GHV�QXU�JHULQJHQ�=XVDW]HV�YRQ�3URWHDVHLQKLELWRUHQ�NHLQ�$EGDX�HUIROJW�ZDU���

)�U� GHQ�7UDQVODWLRQVDQVDW]�PXVVWHQ� GLH� GDGXUFK� DEJHWUHQQWHQ�QLHGHUPROHNXODUHQ�.RPSR�
QHQWHQ�ZLH�$PLQRVlXUHQ�XQG�1XNOHRWLGH�ZLHGHU�KLQ]XJHI�JW�ZHUGHQ��$OV�HQHUJLHUHJHQHULHUHQ�
GHV�6\VWHP�ZXUGH�&UHDWLQSKRVSKDW�&UHDWLQSKRVSKRNLQDVH�]XVDPPHQ�PLW�$73�XQG�*73�]XJH�
VHW]W��1DFK�2SWLPLHUXQJ�GHU�.RQ]HQWUDWLRQHQ�YRQ�.DOLXP�XQG�0DJQHVLXP�XQG�YHUVFKLHGHQHQ�
9HUVXFKHQ�]XU�,QNXEDWLRQVWHPSHUDWXU�XQG��GDXHU�NRQQWH�HLQ�6\VWHP�HUKDOWHQ�ZHUGHQ��GDVV�GLH�
LP�=HOOO\VDW� YRUKDQGHQH�P51$� LQ� DXVUHLFKHQGHU�0HQJH� LQ� UDGLRDNWLY�PDUNLHUWH�3URWHLQH�XP�
VHW]W��VR�GDVV�HLQH�$QDO\VH�GXUFK�6'6�3$*(�P|JOLFK�ZXUGH��'LH�H[DNWH�%HVFKUHLEXQJ�GHU�=X�
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$EELOGXQJ�����LQ�YLWUR�7UDQVODWLRQ�LQ�HLQHP�]HOOIUHLHQ�([WUDNW�DXV�&U\SWRFRFFXV�FXUYDWXV�
(LQ�6���([WUDNW�DXV�&U\SWRFRFFXV�FXUYDWXV�ZXUGH�PLW�>� ~ � 6@�0HWKLRQLQ�XQWHU�=XVDW]��HLQHV�$73�UHJHQHULHUHQGHQ�6\V�
WHPV��&UHDWLQSKRSKDW�&UHDWLQSKRVSKRNLQDVH����K�EHL�����&�LQNXELHUW��PLW�$FHWRQ�JHIlOOW�XQG�GXUFK��'�
*HOHOHNWURSKRUHVH�DXIJHWUHQQW��'LH�DQVFKOLH�HQGH�)OXRURJUDSKLH�GDXHUWH���7DJH��
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VDPPHQVHW]XQJ� LVW� LQ� $EVFKQLWW� ���� EHVFKULHEHQ�� 7URW]� 0ROVLHEFKURPDWRJUDSKLH� EOLHEHQ� GLH�
W51$V�LP�/\VDW�DQVFKHLQHQG�HUKDOWHQ��GHU�=XVDW]�YRQ�GHDF\OLHUWHU�W51$�DXV�6��FHUHYLVLDH��RGHU�(��
FROL�KDWWH�NHLQHQ�(LQIOXVV�DXI�GLH�0HQJH�DQ�7UDQVODWLRQVSURGXNW���

8P�HLQH�hEHUVLFKW��EHU�GLH� LQ� YLWUR� WUDQVODWLHUWHQ�3URWHLQH�]X�HUKDOWHQ�HUIROJWH�HLQH�]ZHLGL�
PHQVLRQDOH� *HOHOHNWURSKRUHVH��$EE�� ����� DXVJHKHQG� YRQ� HLQHP� GUHLIDFKHQ� 7UDQVODWLRQVDQVDW]�
QDFK�$EVFKQLWW������

(V�]HLJWH�VLFK��GDVV�HLQH�9LHO]DKO�YRQ�3URWHLQHQ�LQ�JXW�GHWHNWLHUEDUHU�0HQJH�WUDQVODWLHUW�ZXU�
GH�XQG�VRPLW�HLQ�I�U�GLH�ZHLWHUHQ�8QWHUVXFKXQJHQ�EUDXFKEDUHV�6\VWHP�HWDEOLHUW�ZHUGHQ�NRQQWH���
������ (LQIOXVV�YRQ�&F6,6�DXI�GLH�7UDQVODWLRQ��

(V�ZXUGH�XQWHUVXFKW�� LQZLHZHLW�]XJHVHW]WHV�6,6��RGHU�'HSOHWLRQ�GHV� LP�=HOOO\VDW�YRUKDQGH�
QHQ�6,6�GXUFK�$QWLN|USHU�HLQHQ�(LQIOXVV�DXI�GLH�5DWH�GHU�QHXV\QWKHWLVLHUWHQ�3URWHLQH�KDW��)�U�
GLH�'HSOHWLRQ�NRQQWH�GDV�$QWLVHUXP�GHP�7UDQVODWLRQVDQVDW]�QLFKW�GLUHNW�]XJHVHW]W�ZHUGHQ��GD�
VLFK�EHL�9HUVXFKHQ�PLW�YHUVFKLHGHQHQ�$QWLVHUHQ�JH]HLJW�KDWWH��GDVV�RIIHQEDU�6HUXPEHVWDQGWHLOH�
XQDEKlQJLJ� YRQ�$QWLN|USHUQ� ]X� HLQHU� VWDUNHQ�+HPPXQJ� GHU�7UDQVODWLRQ� I�KUWHQ��(LQ�*UXQG�
KLHUI�U� N|QQWH� GHU� 6DO]JHKDOW�GHV�6HUXPV� VHLQ��ZHLO� LQ� YLWUR�7UDQVODWLRQVV\VWHPH�DOOJHPHLQ� VHKU�
HPSILQGOLFK�JHJHQ�EHU�&KORULGLRQHQ�VLQG��$XV�GLHVHP�*UXQG�HUIROJWH�I�U�GLH�ZHLWHUHQ�8QWHUVX�
FKXQJHQ�HLQH�$XIUHLQLJXQJ�GHU�$QWLVHUHQ���

+LHUI�U�ZXUGHQ�����O�$QWLVHUXP�PLW���PJ� LQ������O��[�7UDQVODWLRQVSXIIHU� �$EVFKQ���������
YRUJHTXROOHQHU�3URWHLQ�$�6HSKDURVH�YHUVHW]W�XQG���K�LQ�HLQHP�,QYHUWLHUHU�EHL�5DXPWHPSHUDWXU�
LQNXELHUW��$QVFKOLH�HQG�ZXUGH�GLH�3URWHLQ�$�6HSKDURVH�PLW�GHQ�JHEXQGHQHQ�$QWLN|USHUQ���PLQ�
EHL������[J�DE]HQWULIXJLHUW�XQG�LQ������O��[�7UDQVODWLRQVSXIIHU�UHVXVSHQGLHUW��(V�IROJWHQ���ZHL�
WHUH�:DVFKVFKULWWH�XQWHU�JOHLFKHQ�%HGLQJXQJHQ��1DFK�HLQHU�DEVFKOLH�HQGHQ��PLQ�WLJHQ�=HQWUL�
IXJDWLRQ�EHL������[J�ZXUGH�GLH�6HSKDURVH�LQ�����O�6���VXVSHQGLHUW�XQG���K�EHL�5DXPWHPSHUDWXU�
OHLFKW�JHVFK�WWHOW��'LH�3URWHLQ�$�6HSKDURVH�ZXUGH�HUQHXW�DE]HQWULIXJLHUW��9RP�hEHUVWDQG�ZXU�
GHQ� ���� �O� I�U� HLQHQ� 7UDQVODWLRQVDQVDW]� �$EVFKQ�� ������� HLQJHVHW]W�� $XV� 9HUJOHLFKHQ� PLW� ,P�
PXQSUl]LSLWDWLRQHQ�OLH��VLFK�DEVFKlW]HQ��GDVV�GLH�0HQJH�DQ�$QWLVHUXP�DXVUHLFKW��XP�GLH�]HKQ�
IDFKH�0HQJH�GHU� LP�/\VDW� HQWKDOWHQHQ�0HQJH� DQ� 6,6� ]X�ELQGHQ��'D� HV� MHGRFK�GHQNEDU�ZlUH��
GDVV�GDV�3URWHLQ�I�U�GHQ�$QWLN|USHU�XQ]XJlQJOLFK�YRUOLHJW��ZXUGHQ������O�]XU�hEHUSU�IXQJ�GHU�
(QWIHUQXQJ� YRQ�6,6�GXUFK�:HVWHUQEORWDQDO\VH�EHQXW]W��'LH� ,PPXQDQIlUEXQJ�]HLJWH��GDVV�PLW�
GHP�&F6,6�$QWLN|USHU�NHLQ�3URWHLQ�GHWHNWLHUW�ZHUGHQ�NRQQWH��=XP�9HUJOHLFK�ZXUGH�XQEHKDQ�
GHOWHU�6���([WUDNW�DXIJHWUDJHQ��$EE�������%���
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)�U�GLH�$QDO\VH�GHV�(LQIOXVVHV�EHL�(UK|KXQJ�GHV�6,6�*HKDOWHV�ZXUGH�GHQ�7UDQVODWLRQVDQVlW�
]HQ�YRU�GHU� ,QNXEDWLRQHQ�EDNWHULHOO� �EHUH[SULPLHUWHV�&F6,6� LQ�YHUVFKLHGHQHQ�.RQ]HQWUDWLRQHQ�
KLQ]XJHI�JW��+LHUI�U�ZXUGH�]XQlFKVW�HLQ�VHFKVIDFKHU�$QVDW]�]XVDPPHQJHJHEHQ��DOLTXRWLHUW�XQG�
GDQDFK� GDV� UHNRPELQDQWH� 3URWHLQ� ]XJHJHEHQ��$EELOGXQJ� �����$� ]HLJW� GLH� )OXRURJUDSKLHQ�GHU�
GXUFK� 6'6�3$*(� DXIJHWUHQQWHQ� 7UDQVODWLRQVSURGXNWH�� (V� ]HLJWH� VLFK�� GDVV� ]XJHJHEHQHV� 6,6�
NHLQHQ�(LQIOXVV�DXI�GLH�0HQJH�GHU�WUDQVODWLHUWHQ�3URWHLQH�KDWWH��GLH�,QWHQVLWlWHQ�GHU�%DQGHQ�VLQG�
LQ�GHQ�6SXUHQ�����JOHLFK���

�

'LH�6SXU���PLW�GHU�%HKDQGOXQJ�GXUFK�&F6,6�$QWLN|USHU�]HLJWH�NHLQHQ�8QWHUVFKLHG�LP�9HU�
JOHLFK�]X�GHU�3UREH��GLH�QXU�PLW�3UlVHUXP�EHKDQGHOW�ZRUGHQ�ZDU��6SXU�����'LH�,QWHQVLWlW�EHLGHU�
%DQGHQ�LVW� LP�9HUJOHLFK�]X�GHU�XQEHKDQGHOWHQ�3UREH�GHXWOLFK�VWlUNHU��ZDV�YHUPXWOLFK�DXI�9HU�

$EELOGXQJ������(LQIOXVV�YRQ�6,6�DXI�GLH�7UDQVODWLRQ�LQ�YLWUR�
$��)OXRURJUDSKLH�GHU�GXUFK�6'6�3$*(�DXIJHWUHQQWHQ�WUDQVODWLHUWHQ�3URWHLQH�
=X�HLQHP�LQ�YLWUR�7UDQVODWLRQVDQVDW]�EDVLHUHQG�DXI�HLQHP�QLFKW�QXNOHDVHEHKDQGHOWHQ�=HOOO\VDW�YRQ�&��FXUYDWXV�
�6����ZXUGH�EDNWHULHOO��EHUH[SULPLHUWHV�&F6,6��6SXUHQ������LQ�XQWHUVFKLHGOLFKHQ�.RQ]HQWUDWLRQHQ�]XJHVHW]W�
E]Z��GDV�YRUKDQGHQH�6,6�GXUFK�$QWLN|USHU�HQWIHUQW��6SXU�����=XP�9HUJOHLFK�GLHQW�HLQ�$QVDW]�RKQH�]XJHVHW]�
WHV�6,6��6SXU����E]Z��LP�)DOOH�GHU�%HKDQGOXQJ�PLW�$QWLN|USHU�HLQH�3UREH��GLH�PLW�3UlVHUXP��6SXU����EHKDQ�
GHOW�ZXUGH��
%��.RQWUROOH�GHV�(QWIHUQHQV�YRQ�6,6�DXV�GHP�6���GXUFK�:HVWHUQEORWDQDO\VH��
9RQ�GHQ�PLW�$QWLN|USHU��6SXU����E]Z��PLW�3UlVHUXP��6SXU����EHKDQGHOWHQ�=HOOO\VDWHQ�ZXUGHQ�MHZHLOV������O�
GXUFK�6'6�3$*(�DXIJHWUHQQW�XQG�DXI�1LWURFHOOXORVH�JHEORWWHW��'LH�,PPXQDQIlEXQJ�HUIROJWH�PLW�&F6,6�
$QWLN|USHU�LQ�GHU�9HUG�QQXQJ����������
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lQGHUXQJ�GHU�6DO]NRQ]HQWUDWLRQHQ�GXUFK�GLH�%HKDQGOXQJ�PLW�DQ�3URWHLQ�$�6HSKDURVH�LPPRELOL�
VLHUWHQ�$QWLN|USHUQ�]XU�FN]XI�KUHQ�ZDU��
������ 8QWHUVXFKXQJ�]XU�,QLWLDWLRQ�GHU�7UDQVODWLRQ�

%LVKHU�ZXUGH� GHU� JHVDPWH�9RUJDQJ� GHU� 7UDQVODWLRQ� EHWUDFKWHW�� RKQH� GLH� HLQ]HOQHQ�3KDVHQ�
GHU��,QLWLDWLRQ��(ORQJDWLRQ�XQG�7HUPLQDWLRQ�XQWHUVFKHLGHQ�]X�N|QQHQ��)�U�GLH�8QWHUVXFKXQJ�GHU�
,QLWLDWLRQ�LP�6���([WUDNW�PXVVWH�]XQlFKVW�GLH�HQGRJHQH�P51$�HQWIHUQW�XQG�DQVFKOLH�HQG�HLQH�
5HSRUWHU�P51$� ]XJHVHW]W� ZHUGHQ�� =X� GLHVHP� =ZHFN� HUIROJWH� HLQ� 9HUGDX� PLW� 0LFURFRFFXV�
1XNOHDVH��'LHVHV�(Q]\P��KlXILJ�DXFK�DOV�6��1XNOHDVH�EH]HLFKQHW�� LVW�QXU� LQ�$QZHVHQKHLW�YRQ�
&D � � �,RQHQ�DNWLY��VR�GDVV�QDFK�GHVVHQ�VHOHNWLYHU�.RPSOH[LHUXQJ�GXUFK�(*7$�GLH�DOV�5HSRUWHU�

�   ¡ ¢ £ ¤ ¥ £ ¦ £ § ¨ ©ª©«©¬©®­¯­¯­¯­
°   ±�² ³ £ ´ ¤ ¥ £Yµ�¶ � ·¸©¹­º©¬©¯©®­»©¯©
¼ ½ ¼ ¾ µ�¶ � · ©ª©«©¿­»©¯©¯©®­À Á
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Å Ï Ð
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ÂÒÃ
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%

$EELOGXQJ������7UDQVODWLRQV�,QLWLDWLRQ�LQ�HLQHP�]HOOIUHLHQ�6���/\VDW�DXV�&U\SWRFRFFXV�FXUYDWXV�
$��=X��7UDQVODWLRQVDQVlW]HQ�EDVLHUHQG�DXI�HLQHP�=HOOO\VDW�DXV�&��FXUYDWXV��$EVFKQ�������ZXUGHQ��MHZHLOV������J�/XFL�
IHUDVH�P51$��6SXUHQ���XQG����E]Z�����J�3P6,6�P51$��6SXUHQ���XQG����]XJHI�JW��GLH�]XYRU�GXUFK�7UDQVNULSWLRQ�
LQ�YLWUR�HU]HXJW�ZXUGHQ��,Q�GHQ�6SXUHQ���������XQG���ZXUGH�NHLQH�P51$�]XJHVHW]W���1DFK�HLQHU��VW�QGLJHQ�,QNXEDWL�
RQ�EHL�����&�ZXUGHQ�GLH�7UDQVODWLRQVDQVlW]H�GXUFK��6'6�3$*(�XQG�DQVFKOLH�HQGH�)OXRURJUDSKLH�DQDO\VLHUW��,Q�GHQ�
6SXUHQ���ELV���ZXUGH�GLH�51$�GHV�=HOOO\VDWV�YRU�GHU�7UDQVODWLRQ�GXUFK�0LFURFRFFXV�1XNOHDVH�DEJHGDXW��'HU�
5|QWJHQILOP�ZXUGH���7DJH�H[SRQLHUW��

�
%��.RQWUROOH�GHU�HLQJHVHW]WHQ�P51$�GXUFK�7UDQVODWLRQ�LQ�5HWLFXORF\WHQO\VDW��(V�ZXUGHQ������J�/XFLIHUDVH�P51$��
�6SXU����E]Z�����J�3P6,6�P51$��6SXU����I�U�MHZHLOV�HLQHQ�����O�7UDQVODWLRQVDQVDW]��$EVFKQLWW���������HLQJHVHW]W����
�O�7UDQVODWDW�ZXUGHQ�I�U�HLQH�6'6�3$*(�YHUZHQGHW��'LH�DQVFKOLH�HQGH�)OXRURJUDSKLH�GDXHUWH����K�
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I�U�7UDQVODWLRQ�]XJHVHW]WH�P51$�QLFKW�DQJHJULIIHQ�ZLUG��$OV�5HSRUWHU�ZXUGHQ�GLH�P51$V�I�U�
/XFLIHUDVH� XQG� 3P6,6� HLQJHVHW]W�� VLH� KDWWHQ� VLFK� LQ� 5HWLFXORF\WHQO\VDW�� XQG� :HL]HQNHLP�
7UDQVODWLRQVV\VWHPHQ�DOV�EHVRQGHUV�HIIHNWLY�HUZLHVHQ��

'LH�3UlSDUDWLRQ�GHU�P51$�HUIROJWH�QDFK�$EVFKQLWW��������GXUFK�7UDQVNULSWLRQ�LQ�YLWUR��'LH�
VR�HUKDOWHQH�P51$�ZXUGH�]XU�(QWIHUQXQJ�GHV�EHL�GHU�7UDQVNULSWLRQ�LQ�KRKHP�hEHUVFKXVV�]X�
JHI�JWHQ� &DSSLQJ�5HDJHQV� GUHL� DXIHLQDQGHUIROJHQGHQ� (WKDQROIlOOXQJHQ� XQWHU]RJHQ�� $QGHUHQ�
IDOOV�ZlUH�HV�GHQNEDU��GDVV�GDV�IUHLH�P�*SSS*�GLH�&DS�ELQGHQGHQ�,QLWLDWLRQVIDNWRUHQ�EORFNLHU�
WH�� 7URW]� PHKUHUHU� 9HUVXFKH� OLH�� VLFK� PLW� GHP� 6���/\VDW� DXV� &�� FXUYDWXV� NHLQH� %LOGXQJ� YRQ�
7UDQVODWLRQSURGXNWHQ� GLHVHU� P51$V� EHREDFKWHQ� �$EE� ����� $���� ZHGHU� EHL� $QZHVHQKHLW� GHV�
HQGRJHQHQ�0HVVHQJHUV� �6SXUHQ� �� ELV� ��� QRFK� QDFK� GHVVHQ�(QWIHUQXQJ� �6SXUHQ� �� ELV� ����'LH�
4XDOLWlW�GHU�YHUZHQGHWHQ�P51$�ZDU�YRUKHU�LQ�5HWLFXORF\WHQO\VDW��EHUSU�IW�ZRUGHQ��$EE�������
%�����
������ 7UDQVODWLRQ�YRQ�YLUDOHU�51$��

'D�GDV�7UDQVODWLRQVV\VWHP�RIIHQEDU� NHLQH�&DS�DEKlQJLJH�7UDQVODWLRQV�,QLWLDWLRQ� DXVI�KUHQ�
NRQQWH��ZXUGH�XQWHUVXFKW��RE�GLH�7UDQVODWLRQ�YLUDOHU�51$�P|JOLFK� LVW�� GD� I�U�GHUHQ� ,QLWLDWLRQ�
�EHU�ÅLQWHUQDO�ULERVRPH�HQWU\�VLWHV´��,5(6��HLQ�DQGHUHV�6XEVHW�DQ�,QLWLDWLRQVIDNWRUHQ�QRWZHQGLJ�
LVW�� (V� ZXUGHQ� ]XP� HLQHQ� GLH� 51$� GHV� %URPH�0RVDLN�9LUXV� �*UXSSH� GHU� %URPRYLUHQ�� XQG�
]XP� DQGHUHQ� HLQH� PRGLIL]LHUWH� 51$� GHV� 3RWDWR�9LUXV� ;� �*UXSSH� GHU� 3RWH[�9LUHQ�� EHQXW]W��
/HW]WHUH�OHLWHW�VLFK�YRQ�HLQHP�9LUXV�DE��GDV�XQWHU�DQGHUHP�.DUWRIIHOQ�XQG�3HWXQLHQ�EHIlOOW��'DV�
9LUXV� ZLUG� DXFK� ]XU� ([SUHVVLRQ� YRQ� )UHPGSURWHLQHQ� LQ� 3IODQ]HQ� EHQXW]W�� QDFKGHP� GLH� JH�
Z�QVFKWH�F'1$�DQ�GLH�6WHOOH�GHV�*HQHV�HLQHV�HQWEHKUOLFKHQ�+�OOHQSURWHLQV�NORQLHUW�ZRUGHQ�LVW��
'DV� KLHU� YHUZHQGHWH�.RQVWUXNW� HQWKLHOW� DQ� GLHVHU� 6WHOOH� GLH� F'1$�GHV� JU�Q� IOXRUHV]LHUHQGHQ�
3URWHLQV��*)3��DXV�$HTXRUD�YLFWRULD��YRU�GLHVHP�*HQ�EHIDQG�VLFK�LQ�GHU�51$�GHV�9LUXV�HLQH�LQ�
WHUQDO�ULERVRPH�HQWU\�VLWH��,5(6����

'LH�EHLGHQ�HUZlKQWHQ�51$V�ZXUGHQ�I�U�7UDQVODWLRQVDQVlW]H�DXV�XQWHUVFKLHGOLFKHQ�=HOOSUl�
SDUDWLRQHQ� YHUZHQGHW��+LHUI�U� ZXUGHQ� VRZRKO� =HOOH[WUDNWH� EHQXW]W�� GLH� QLHGHUPROHNXODUH� %H�
VWDQGWHLOH�HQWKLHOWHQ��6���URK���DOV�DXFK�VROFKH��GLH��EHU�0ROVLHEFKURPDWRJUDSKLH�JHUHLQLJW�ZXU�
GHQ���6�����%HLGH�3UlSDUDWLRQHQ�ZXUGHQ�VRZRKO�PLW�HQGRJHQHU�51$�DOV�DXFK�QXNOHDVHEHKDQGHOW�
HLQJHVHW]W��'LH��EHLGHQ�/\VDWH�6���XQG�6���URK�ZXUGHQ�QLFKW�DXV�GHQVHOEHQ�=HOOHQ�SUlSDULHUW��VR�
GDVV�EHL�GHU�7UDQVODWLRQ�GHU�HQGRJHQHQ�P51$�HLQ�HWZDV�XQWHUVFKLHGOLFKHV�3URWHLQPXVWHU�HUKDO�
WHQ�ZXUGH��(V� ]HLJWH� VLFK� DXFK�KLHU� �$EE��������GDVV�RIIHQEDU� LQ�NHLQHU�GHU�3UlSDUDWLRQHQ�GLH�
]XJHVHW]WH�P51$�LQ�3URWHLQH�WUDQVODWLHUW�ZXUGH����
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�
������ 9HUJOHLFKH�GHV�LQ�YLWUR�7UDQVODWLRQVV\VWHPV�PLW�GHU�6LWXDWLRQ�LQ�YLYR�

=X�HLQHU�QlKHUHQ�&KDUDNWHULVLHUXQJ�GHV�QDFK�$EVFKQLWW�������HUKDOWHQHQ�7UDQVODWLRQVV\VWHPV�
ZXUGH� XQWHUVXFKW�� LQZLHZHLW� GLH� LQ� YLWUR� WUDQVODWLHUWHQ� 3URWHLQH� �$EE�� ����� GHU� 6LWXDWLRQ� LQ� GHU�
=HOOH�HQWVSUHFKHQ��(V�ZlUH�GHQNEDU��GDVV�LP�)DOOH�GHU�7UDQVODWLRQ�LQ�YLWUR�EHL�GHU�3UlSDUDWLRQ�GHV�
=HOOO\VDWV�EHVWLPPWH�6WUXNWXUHQ�EHYRU]XJW�HUKDOWHQ�EOLHEHQ��6R�N|QQWHQ�5LERVRPHQ�DP�UDXKHQ�
(5� EHVRQGHUV� JHVFK�W]W� VHLQ�� XQG� GDPLW� GHUHQ� 3URGXNWH� LQ� HUVWHU� /LQLH� XQWHU� GHQ� 7UDQVODWL�
RQVSURGXNWHQ� ]X� ILQGHQ� VHLQ�� 8P� GLHV� ]X� �EHUSU�IHQ�� HUIROJWH� HLQ� 9HUJOHLFK� GXUFK� �'�
*HOHOHNWURSKRUHVH� GHU� LQ� YLWUR� WUDQVODWLHUWHQ� 3URWHLQH�PLW� GHQHQ� HLQHU�=HOOIUDNWLRQLHUUXQJ� QDFK�
HLQHU�UDGLRDNWLYHQ�0DUNLHUXQJ�LQ�YLYR���

9RQ�HLQHU�����PO�+DXSWNXOWXU�����K��1RUPDOPHGLXP��$EVFKQ���������ZXUGHQ����PO�LQ�HLQHQ�
���PO�(UOHQPHLHUNROEHQ��EHUI�KUW��PLW������&L�> � � 6@�/�0HWKLRQLQ�YHUVHW]W�XQG�²�HEHQVR�ZLH�GLH�
UHVWOLFKH�+DXSWNXOWXU������PLQ�EHL�����&�XQG�����USP�ZHLWHULQNXELHUW��'HU�0DUNLHUXQJVDQVDW]�
ZXUGH�I�U�HLQH�=HOOIUDNWLRQLHUXQJ�QDFK�$EVFKQLWW�������EHQXW]W��6RZRKO�GDV�3HOOHW��DOV�DXFK�GHU�

$EELOGXQJ������7UDQVODWLRQ�YRQ�YLUDOHU��51$V�LP�6���([WUDNW�DXV�&��FXUYDWXV�
=X�7UDQVODWLRQVDQVlW]HQ�QDFK�$EVFKQLWW�������ZXUGHQ�MHZHLOV������J�GHU�HQWVSUHFKHQGHQ�51$�JHJHEHQ��(V�
ZXUGHQ�VRZRKO�URKH�=HOOO\VDWH��6���URK��%DKQ�����XQG������EHQXW]W�DOV�DXFK�VROFKH��GLH�GXUFK�0ROVLHEFKURPD�
WRJUDSKLH�YRQ�QLHGHUPROHNXODUHQ�%HVWDQGWHLOHQ�EHIUHLW�ZXUGHQ��6����%DKQ�����XQG���������,Q�GHQ�%DKQHQ�����
EOLHE�GLH�51$�GHV�=HOOO\VDWV�HUKDOWHQ��LQ�GHQ��EULJHQ�3UREHQ�ZXUGH�VLH�GXUFK�1XNOHDVH�HQWIHUQW���1DFK���K�
,QNXEDWLRQ�EHL�����&�ZXUGHQ�GLH�7UDQODWLRQVSURGXNWH�GXUFK�6'6�3$*(�DXIJHWUHQQW��'LH�DQVFKOLH�HQGH�)OXR�
URJUDSKLH�GDXHUWH���7DJH��
$��)OXRURJUDSKLH�GHU�7UDQVODWLRQVSURGXNWH�LP�6���/\VDW�DXV�&��FXUYDWXV���
%��)OXRURJUDSKLHQ�GHU�.RQWUROOWUDQVODWLRQ�LQ�5HWLNXOR]\WHQO\VDW��
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hEHUVWDQG� GHU� =HQWULIXJDWLRQ� EHL� ���� ���� [J� ZXUGHQ� PLW� $FHWRQ� JHIlOOW�� $XV� GHU� UHVWOLFKHQ�
+DXSWNXOWXU� ZXUGH� HLQ� WUDQVODWLRQVIlKLJHU� =HOOH[WUDNW� �$EVFKQ�� ������� SUlSDULHUW�� 9RQ� GLHVHP�
([WUDNW� ZXUGHQ� ��� �O� I�U� HLQHQ� 7UDQVODWLRQVDQVDW]� LQ� YLWUR� QDFK� $EVFKQLWW� ������ EHQXW]W� XQG����

B C D B C D

B C D

B E D B E D

B E D

B F D

B F D

B F D

B G D B G D

B G D

B H D B H D

B H D

B I D

B I D

B J D D

B J D D

K L M K L M

K L M

F N DOC N H P N E Q N I

F N D C N H P N E Q N I

F N DOC N H P N E Q N I

B J D D

$

% &

$

%

R S T

B J G D

B I D

B F D

$EELOGXQJ������9HUJOHLFK�GHU�LP�6���=HOOO\VDW�WUDQVODWLHUWHQ�3URWHLQH�PLW�GHQHQ�HLQHU�0DUNLHUXQJ�LQ�YLYR�
$XVJHKHQG�YRQ�HLQHU����K�DXI�1RUPDOPHGLXP�JHZDFKVHQHQ�+DXSWNXOWXU�ZXUGHQ����PO�I�U�HLQH�UDGLRDNWLYH�0DUNLH�
UXQJ����PLQ�PLW�> U V 6@�0HWKLRQLQ�ZHLWHULQNXELHUW�XQG�XQG�DQVFKOLH�HQG�I�U�HLQH�=HOOIUDNWLRQLHUXQJ�QDFK�$EVFKQLWW�������
HLQJHVHW]W��$XV�GHU�UHVWOLFKHQ�+DXSWNXOWXU�ZXUGH�HLQ�6���=HOOO\VDW�QDFK�$EVFKQLWW�����I�U�HLQH�7UDQVODWLRQ�LQ�YLWUR�SUl�
SDULHUW��9RQ�GHU�0DUNLHUXQJ�LQ�YLYR�ZXUGHQ�I�U�GLH�$QDO\VH�GXUFK��'�*HOHOHNWURSKRUHVH�GHU�hEHUVWDQG�XQG�GDV�3HOOHW�
GHU�=HQWULIXJDWLRQ�EHL���������[J�PLW�$FHWRQ�JHIlOOW�XQG�LQ�3UREHQDXIWUDJHO|VXQJ�DXIJHQRPPHQ��$XV�GHP�6���=HOOO\�
VDW�ZXUGH�HLQ�YLHUIDFKHU�7UDQVODWLRQVDQVDW]�QDFK�$EVFKQLWW�������SUlSDULHUW�XQG�HEHQIDOOV�DXI�HLQ��'�*HO�DXIJHWUDJHQ��
'LH�DQVFKOLH�HQGH�)OXRURJUDSKLH�GDXHUWH���7DJH��

�
$��)OXRURJUDSKLH�GHU�3URWHLQH�DXV�GHU�7UDQVODWLRQ�LQ�YLWUR�
%��)OXRURJUDSKLH�GHU�QHXV\QWKHWLVLHUWHQ�3URWHLQH�LP�3HOOHW�GHU�=HQWULIXJDWLRQ�EHL���������[J�QDFK�UDGLRDNWLYHU�0DUNLH�
UXQJ�LQ�YLYR�
&��)OXRURJUDSKLH�GHU�QHXV\QWKHWLVLHUWHQ�3URWHLQH�GHV�hEHUVWDQGHV�GHU�=HQWULIXJDWLRQ�EHL���������[J�QDFK�UDGLRDNWLYHU�
0DUNLHUXQJ�LQ�YLYR��

�
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HEHQIDOOV�PLW�$FHWRQ�JHIlOOW��'LH�JHWURFNQHWHQ�3HOOHWV�ZXUGHQ�LQ�3UREHQDXIWUDJHSXIIHU��$EVFKQ��
������JHO|VW�XQG�I�U�HLQH�]ZHLGLPHQVLRQDOH�*HOHOHNWURSKRUHVH�XQG�DQVFKOLH�HQGHU�)OXRURJUDSKLH��
YHUZHQGHW��$EELOGXQJ������]HLJW�GHQ�9HUJOHLFK�GHU�QHXV\QWKHWLVLHUWHQ�3URWHLQH�DXV�GHU�0LNUR�
VRPHQIUDNWLRQ�XQG�DXV�GHP�&\WRVROV�PLW�GHQ�GXUFK��7UDQVODWLRQ�LQ�YLWUR�HUKDOWHQHQ���
����(V�]HLJWH�VLFK�HLQ�QDKH]X�LGHQWLVFKHV�0XVWHU�GHU�LQ�YLWUR�WUDQVODWLHUWHQ�3URWHLQH��$EE�������$���
PLW�GHU�F\WRVROLVFKHQ�)UDNWLRQ��$EE�������&����'LH�EHVRQGHUV�DXIIDOOHQGHQ�hEHUHLQVWLPPXQJHQ�
VLQG�LQ�GHQ�EHLGHQ�*HOHQ�KHUYRUJHKREHQ��(LQLJH�ZHQLJH�3URWHLQH�LP�&\WRVRO�GHU�0DUNLHUXQJ�LQ�
YLYR�ZXUGHQ�EHL�GHU�7UDQVODWLRQ�LQ�YLWUR�QLFKW�JHELOGHW���

(V� ZlUH� MHGRFK� DXFK� GHQNEDU�� GDVV� HLQLJH� 3URWHLQH� ZlKUHQG� GHU� ,QNXEDWLRQ� GHV� LQ� YLWUR�
$QVDW]WHV�EHVRQGHUV�VWDUN�DEJHGDXW�ZXUGHQ��'LH�3URWHLQH�GHU�0HPEUDQIUDNWLRQ�VLQG�LP�LQ�YLWUR�
$QVDW]� QLFKW� �EHUSURSRUWLRQDO� YHUWUHWHQ�� $OOHUGLQJV� VLQG�0HPEUDQSURWHLQH� EHL� GHU� LVRHOHNWUL�
VFKHQ�)RFXVVLHUXQJ�SUREOHPDWLVFK�� GD� VLH� WHLOZHLVH� QLFKW� LQ� GDV�*HO� HLQODXIHQ��'DV� ]HLJWH� VLFK�
DXFK�KLHU� DQ�GHU�9LHO]DKO� YRQ�YHUVFKPLHUWHQ�6SRWV�DQ�GHU�$XIWUDJVVWHOOH� LP�EDVLVFKHQ�%HUHLFK�
�$EE������%����(LQ�7HLO�GHU�3URWHLQH�ZLUG�GDGXUFK�QLFKW�UHSUlVHQWLHUW��'HQQRFK�]HLJW�GLH�GHXWOL�
FKH�hEHUHLQVWLPPXQJ�GHU�LQ�YLWUR�WUDQVODWLHUWHQ�3URWHLQH�PLW�GHU�&\WRVROIUDNWLRQ��GDVV�GDV�7UDQV�
ODWLRQVV\VWHP� KLQVLFKWOLFK� GHU� 7UDQVODWLRQVSURGXNWH� GLH� 6LWXDWLRQ� GHU� 3URWHLQV\QWKHVH� LQ� YLYR��
ZLGHUVSLHJHOW�

���� 8QWHUVXFKXQJHQ� ]XU� :HFKVHOZLUNXQJ� YRQ� 3P6,6� PLW� F\WRVROLVFKHQ�
+VS���,VRIRUPHQ�DXV�3K\WRSKWKRUD�PHJDVSHUPD�

������ 6FUHHQLQJ�HLQHU�F'1$�%DQN�YRQ�3K\WRSKWKRUD�PHJDVSHUPD�QDFK�F\WRVROLVFKHQ�
+VS����

'D�JHQHWLVFKH�8QWHUVXFKXQJHQ� LQ�6DFFKDURP\FHV� FHUHYLVDH� LQ� EH]XJ� DXI�3URWHLQDEEDX� HLQH�EH�
YRU]XJWH�:HFKVHOZLUNXQJ� YRQ� 6LV�S� PLW� F\WRVROLVFKHQ� +VS��� GHU� .ODVVH� 6VE� KLQGHXWHQ� XQG�
QLFKW� PLW� 6VD� �2KED�� ������� VROOWHQ� DOV� (UJlQ]XQJ� ]X� GHQ� GUHL� EHUHLWV� YRUKDQGHQHQ� 6VD�
+RPRORJHQ�+VS��V� DXV�3K\WRSKWKRUD� PHJDVSHUPD� DXFK� VROFKH� GHU� 6VE�*UXSSH� JHVXFKW�ZHUGHQ��
%LVKHU� VLQG� VROFKH�+VS��V� QXU� LQ� 3LO]HQ� EHNDQQW�� HLQ�9RUKDQGHQVHLQ� GHUDUWLJHU�+RPRORJH� LQ�
6WUDPHQRSLOHQ�HUVFKLHQ�GHQNEDU��

%HL�6HTXHQ]YHUJOHLFKHQ�YRQ�F\WRVROLVFKHQ�+VS��V�YHUVFKLHGHQHU�SLO]OLFKHU�2UJDQLVPHQ�]HLJ�
WHQ�VLFK�QXU�HLQLJH�ZHQLJH�NXU]H�%HUHLFKH��GLH�VRZRKO�LQQHUKDOE�GHU�6VE�.ODVVH�NRQVHUYLHUW�ZD�
UHQ�� XQG� JOHLFK]HLWLJ� QXU�ZHQLJ�+RPRORJLHQ� ]X� GHQ� GUHL� EHNDQQWHQ�+VS��V� DXV�3��PHJDVSHUPD�
EHVD�HQ��$XV�GLHVHQ�$PLQRVlXUHVHTXHQ]HQ�ZXUGHQ�DQKDQG�GHU�FRGRQ�XVDJH�YRQ�3��PHJDVSHUPD�
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]ZHL� GHJHQHULHUWH� 2OLJRQXNOHRWLGH� DEJHOHLWHW�� 'LHVH� ZXUGHQ� ]XU� +\EULGLVLHUXQJ� HLQHU� F'1$�
%DQN����7DJH�:DFKVWXP�DXI�2OHDWPHGLXP��HLQJHVHW]W��'LH�F'1$�%DQN�ZXUGH�IUHXQGOLFKHUZHL�
VH�YRQ�3HWHU�3RUVFKHZVNL�]XU�9HUI�JXQJ�JHVWHOOW��1DFK�5HVFUHHQLQJ�XQG�hEHUSU�IXQJ�YRQ����
YHUHLQ]HOWHQ�.ORQHQ� GXUFK� 6RXWKHUQEORW� HUJDEHQ� ��.ORQH� VFKZDFKH�� MHGRFK� GHXWOLFKH� 6LJQDOH�
XQG� ZXUGHQ� DQVHTXHQ]LHUW�� 6HTXHQ]YHUJOHLFKH� HUJDEHQ�� GDVV� HV� VLFK� MHGRFK� QLFKW� XP�+VS��V�
KDQGHOWH��$OOH�GUHL�.ORQH�HQWKLHOWHQ� �6HTXHQ]HQ�GHU�β�8QWHUHLQKHLW�GHU�PLWRFKRQGULDOHQ�$73�
6\QWKDVH��QLFKW�YROOH�/lQJH���

'D�HLQ�ZHLWHUHV�GLUHNWHV�6FUHHQLQJ�QDFK�ZHLWHUHQ�6VE�KRPRORJHQ�+VS��V�PLW�GHJHQHULHUWHQ�
2OLJRQXNOHRWLGHQ� LQ� (UPDQJHOXQJ� HQWVSUHFKHQGHU� 6HTXHQ]EHUHLFKH� ZHQLJ� DXVVLFKWVUHLFK� HU�
VFKLHQ��ZXUGH�HLQH�DQGHUH��XPJHNHKUWH�6WUDWHJLH�JHZlKOW��=XQlFKVW�VROOWHQ�P|JOLFKVW�YLHOH�F\WR�
VROLVFKH�+VS��� JHIXQGHQ�ZHUGHQ�� XP� GDQQ� GLH� 6VD�+RPRORJHQ� KHUDXV]XVRUWLHUHQ�'D� GLH� GLH�
GUHL� EHNDQQWHQ� +VS��� DOOH� DP� &�7HUPLQXV� GDV� I�U� F\WRVROLVFKH� +VS��� W\SLVFKHV� .,((9'�
0RWLY�EHVLW]WHQ��MHGRFK�NHLQ�EHNDQQWHV�6VE�+RPRORJHV�HLQH�VROFKH�6HTXHQ]�DXIZHLVW��VROOWH�GLHV�
DOV� 8QWHUVFKHLGXQJVNULWHULXP� GLHQHQ�� +LHU]X� ZXUGH� GLH� F'1$�%DQN� ]XQlFKVW� PLW� HLQHP� 1�
WHUPLQDOHQ� ���� ES�'1$�)UDJPHQW� GHV�+VS����� XQWHU�Pl�LJ� VWULQJHQWHQ�%HGLQJXQJHQ� ������
)RUPDPLG������&��K\EULGLVLHUW��'D�GLH�$73DVH�'RPlQH�DP�1�7HUPLQXV�EHL�+VS��V�KRFK�NRQ�
VHUYLHUW�LVW��VROOWHQ�VR�P|JOLFKVW�YLHOH�HQWVSUHFKHQGH�3URWHLQH�HUIDVVW�ZHUGHQ��9RQ�GHQ�LQVJHVDPW�
HWZD� �����+\EULGLVLHUXQJVVLJQDOHQ�� GLH� MHZHLOV� DXI� EHLGHQ� )LOWHUQ� LGHQWLVFK�ZDUHQ�� ZXUGHQ� ���
DEJHQRPPHQ��XQG�GLH�3ODVPLGH�SUlSDULHUW��'D�QXU�ZHQLJH�6LJQDOH�HLQGHXWLJ�%DNWHULHQNXOWXUHQ�
]XJHRUGQHW� ZHUGHQ� NRQQWHQ� HUKLHOWHQ� YLHOH� 3UlSDUDWLRQHQ� PHKUHUH� 3ODVPLGH�� 'XUFK�
6RXWKHUQEORWDQDO\VH� ZXUGH� GDKHU� ]XQlFKVW� �EHUSU�IW�� ZHOFKH� 3ODVPLGH� WDWVlFKOLFK� PLW� GHU�
+VS���6RQGH�K\EULGLVLHUWHQ���$EE�������$��&��8P�GLH�QLFKW�LQWHUHVVLHUHQGHQ�66$�+RPRORJH�]X�
HUNHQQHQ��ZXUGH� GHU� %ORW� DQVFKOLH�HQG�PLW� HLQHP�2OLJRQXNOHRWLG� JHJHQ� GDV�.,((9'�0RWLY�
XQWHU� VWULQJHQWHQ�%HGLQJXQJHQ� ����6'6�� ����&�� K\EULGLVLHUW� �$EE� �����%��'���'HU�9HUJOHLFK�
]HLJW��GDVV�DOOH�)UDJPHQWH��GLH�PLW�GHU�+VS���6RQGH�K\EULGLVLHUWHQ��HEHQIDOOV�PLW�GHU�.,((9'�
6RQGH�HLQ�6LJQDO�JDEHQ��(V�JDE�VRJDU�HLQ�)UDJPHQW��GDV�QXU�PLW�GHU�OHW]WHUHQ�6RQGH�K\EULGLVLHUWH�
�.ORQ�1U������(V�KDQGHOWH�VLFK�XP�HLQHQ�QLFKW�YROOH�/lQJH�.ORQ��GHU�I�U�GLH�8QWHUHLQKHLW���GHU�
PLWRFKRQGULDOHQ�1$'+�8ELFKLQRQ�5HGXNWDVH�NRGLHUWH��2IIHQEDU�ZDU�XQWHU�GHQ�VR�HUKDOWHQHQ�
.ORQHQ�NHLQHU��GHU�HLQH�F'1$�I�U�HLQ�66%�+RPRORJHV�HQWKLHOW��'HQQRFK�ZXUGHQ���.ORQH�DQ�
VHTXHQ]LHUW�� XP� HYHQWXHOO� ZHLWHUH� +VS���,VRIRUPHQ� ]X� HUKDOWHQ�� (V� IDQGHQ� VLFK� EHLP� $QVH�
TXHQ]LHUHQ� YRQ�1�� XQG�&�WHUPLQDOHQ�%HUHLFKHQ� QXU�.ORQH�� GLH� GHQ�EHLGHQ�EHUHLWV� EHNDQQWHQ�
,VRIRUPHQ�+VS�����XQG�+VS�����HQWVSUDFKHQ��
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������ hEHUH[SUHVVLRQ�XQG�5HLQLJXQJ�YRQ�3P6,6�XQG�+VS���
=XU�GLUHNWHQ�8QWHUVXFKXQJ�GHU�:HFKVHOZLUNXQJ�YRQ�3P6,6�PLW�GHQ�GUHL�,VRIRUPHQ�F\WRVR�

OLVFKHU�+VS��V�LQ�YLWUR�ZXUGHQ�EDNWHULHOO��EHUH[SULPLHUWH�DIILQLWlWVJHUHLQLJWH�3URWHLQH�YHUZHQGHW��
'DV�3P6,6�ZXUGH�DOV�+LV�7DJ�)XVLRQVSURWHLQ��EHUH[SULPLHUW�XQG��EHU�1L W X �17$�$JDURVH�DXI�
JHUHLQLJW� �$EVFKQ�� ��������� 'LH� ([SUHVVLRQ� XQG� $XIUHLQLJXQJ� GHU� +VS��V� HUIROJWH� QDFK� $E�
VFKQLWW��������DOV�)XVLRQVSURWHLQH�PLW�*OXWDWKLRQ�6�7UDQVIHUDVH�DXV�6FKLVWRVRPDV�MDSRQLFXP��'LHVH�
0HWKRGH� ZXUGH� JHZlKOW�� XP� HLQHUVHLWV� HLQHQ� DQGHUHQ�$IILQLWlWVWDJ� HLQ]XI�KUHQ�� ]XP� DQGHUHQ�
I�KUWH�GLH�hEHUH[SUHVVLRQ�GHU�+VS��V�DOV�+LV�7DJ�)XVLRQVSURWHLQH�LQ�(��FROL�DXFK�EHL�QLHGULJHQ�
7HPSHUDWXUHQ� XQG� JHULQJHU� ,37*�=XJDEH� ]X� %LOGXQJ� YRQ� LQFOXVLRQ� ERGLHV�� ZRKLQJHJHQ� GLH�
*67�)XVLRQVSURWHLQH� ]XP� �EHUZLHJHQGHQ� 7HLO� O|VOLFK� YRUODJHQ�� 'LH� .ORQH� PLW� GHQ� +VS���
*67�)XVLRQVSURWHLQHQ�ZXUGHQ�IUHXQGOLFKHUZHLVH�YRQ�3HWHU�3RUVFKHZVNL�]XU�9HUI�JXQJ�JHVWHOOW���

(LQ� JHQHUHOOHV� 3UREOHP� EHL� GHU�9HUZHQGXQJ� EDNWHULHOO� �EHUH[SULPLHUWHU� 3URWHLQH�ZDU� HLQH�
P|JOLFKH�9HUXQUHLQLJXQJ�PLW�'QD.��GHP�+VS���+RPRORJHQ�DXV�(��FROL��'LHV�ZXUGH�LQVEHVRQ�
GHUH� EHL� *67�)XVLRQVSURWHLQHQ� KlXILJ� EHVFKULHEHQ�� 'D� HLQH� VROFKH� .RQWDPLQDWLRQ� EHL� GHQ�
QDFKIROJHQGHQ�([SHULPHQWHQ�]X�$UWHIDNWHQ�JHI�KUW�KlWWH��ZXUGH�]XQlFKVW�EHL�GHU�5HLQLJXQJ�GHU�
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$EELOGXQJ������$QDO\VH�YRQ�F'1$�.ORQHQ�GXUFK�6RXWKHUQEORW�
9RQ�GHQ�EHLP�6FUHHQHQ�HLQHU�F'1$�%DQN�QDFK�F\WRVROLVFKHQ�+VS���HUKDOWHQHQ�SRVLWLYHQ�.ORQHQ�ZXUGHQ�GLH�
3ODVPLGH�SUlSDULHUW��GLH�,QVHUWV�DXV�GHP�9HNWRU�KHUDXVJHVFKQLWWHQ�XQG�GLH�)UDJPHQWH�GXUFK�6RXWKHUQEORW�DQDO\VLHUW�

�
$�XQG�&�+\EULGLVLHUXQJ�+VS�����6RQGH��
%�XQG�'�+\EULGLVLHUXQJ�PLW�HLQHP�2OLJRQXNOHRWLG�JHJHQ�GDV�.,((9'�0RWLY�
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*67�)XVLRQVSURWHLQH� ]XU� (QWIHUQXQJ� YRQ� 'QD.� HLQ� :DVFKVFKULWW� PLW� $73�KDOWLJHP� 3XIIHU�
GXUFKJHI�KUW�� 8P� HYHQWXHOO� QRFK� YRUKDQGHQH� 'QD.� 0HQJHQ� ]X� GHWHNWLHUHQ�� GLH� LQ� GHU�
3URWHLQDQIlUEXQJ� QLFKW� VLFKWEDU� ZDUHQ�� HUIROJWH� HLQH� :HVWHUQEORWDQDO\VH� PLW� HLQHP� 'QD.�
$QWLN|USHU��$EE������%�����

�

,P� 5DKPHQ� GHU� (PSILQGOLFKNHLW� GHU� ,PPXQDQIlUEXQJ� ]HLJWH� VLFK� NHLQH� 9HUXQUHLQLJXQJ�
GXUFK�'QD.���$OV�.RQWUROOH�I�U�GLH�$QIlUEXQJ�ZXUGH�LQ�6SXU���*HVDPWH[WUDNW�DXV�(��FROL�DXIJH�
WUDJHQ��,Q�GHU�3URWHLQDQIlUEXQJ�VLQG�EHLP�3P6,6�]XVlW]OLFK�%DQGHQ�LP�%HUHLFK�XQWHUKDOE�YRQ�
��� N'D� ]X� HUNHQQHQ�� 'XUFK� ,PPXQDQIlUEXQJHQ� PLW� $QWLN|USHUQ� JHJHQ� 3P6,6� XQG� GDV�
5*6�+LV� t �(SLWRS�NRQQWHQ�GLHVH�DOV�&�WHUPLQDO�YHUN�U]WH�$EEDXSURGXNWH� LGHQWLIL]LHUW�ZHUGHQ��
'LH�%LOGXQJ�GLHVHU�3URGXNWH�OLH��VLFK�DXFK�GXUFK�GHQ�(LQVDW]�YHUVFKLHGHQHU�3URWHDVHLQKLELWRUHQ�
ZlKUHQG�GHU�$XIDUEHLWXQJ�QLFKW�YHUKLQGHUQ��)�U�ZHLWHUH�([SHULPHQWH�ZXUGHQ�VROFKH�)UDNWLRQHQ�
PLW�GHP�JHULQJVWHQ�$QWHLO�GLHVHU�$EEDXSURGXNWH�DXVJHZlKOW����
������ ,QWHUDNWLRQ�YRQ�3P6,6�PLW�+VS����

)�U� GLH� 8QWHUVXFKXQJ� GHU� :HFKVHOZLUNXQJ� �$EVFKQ�� ���������� ZXUGHQ� GLH� *67�
)XVLRQVSURWHLQH�]XQlFKVW�PLW�1L W X �17$�$JDURVH���PLQ�DXI�(LV� LQNXELHUW��XP�XQVSH]LILVFK�DQ�
GDV�$IILQLWlWVPDWHULDO�ELQGHQGH�3URWHLQH�]X�HQWIHUQHQ��+RKIHOG�HW�DO����������,Q�HLQHP������O�$Q�
VDW]�ZXUGHQ�����J�*67�+VS���PLW�����J�+LV�7DJ�3P6,6���PLQ�EHL�����&� LQNXELHUW��DQ�1L W X �
17$�$JDURVH�LPPRELOLVLHUW�XQG�GLH�3URWHLQH�QDFK�PHKUHUHQ�:DVFKVFKULWWHQ�PLW�����P0�,PL�
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$EELOGXQJ������hEHUSU�IXQJ�GHU�5HLQKHLW�EDNWHULHOO�
�EHUH[SULPLHUWHU�3URWHLQH��
'LH�GUHL�F\WRVROLVFKHQ�+VS���DXV�3K\WRSKWKRUD�PHJDVSHUPD�
ZXUGHQ�DOV�*67�)XVLRQVSURWHLQH�LQ�(��FROL��EHUH[SULPLHUW�
XQG��EHU�*OXWDWKLRQ�$JDURVH�DXIJHUHLQLJW��$EVFKQ��
���������'DV�3P6,6�ZXUGH�IXVLRQLHUW�PLW�HLQHP��[+LV�WDJ�
�EHUH[SULPLHUW�XQG�GXUFK�1L�17$�$JDURVH�DXIJHUHLQLJW�
�$EVFKQ����������'LH�3URWHLQH�ZXUGHQ��DQVFKOLH�HQG��EHU�
HLQH�0ROVLHEVlXOH��3'����LQ�GLH�MHZHLOV�EHQ|WLJWHQ�3XIIHU�
�EHUI�KUW�XQG�HLQ�$OLTXRW�YRQ�����O�GXUFK�:HVWHUEORW�
DQDO\VLHUW��,P�)DOOH�YRP�3P6,6�ZXUGHQ�YLHU�)UDNWLRQHQ�
DXIJHWUDJHQ��6SXUHQ���ELV�����XP�I�U�GLH�ZHLWHUH�9HUZHQ�
GXQJ�GLHMHQLJH�PLW�GHP�JHULQJVWHQ�*HKDOW�DQ�$EEDXSUR�
GXNWHQ�DXV]XZlKOHQ��

�
$��3URWHLQDQIlUEXQJ�
%��,PPXQDQIlUEXQJ�PLW�'QD.�$QWLN|USHU�����������

�
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GD]RO� HOXLHUW�� -H� QDFK�([SHULPHQW� HQWKLHOWHQ� %LQGXQJV�� XQG�:DVFKSXIIHU� ��P0�$73�� ��P0�
$'3�E]Z��NHLQ�1XNOHRWLG��$OV�1HJDWLY�.RQWUROOH�GLHQWH�HLQ�+LV�7DJ��������3URWHLQ�DXV�3��PHJD�
VSHUPD��=XVlW]OLFK� HUIROJWHQ�.RQWUROOH[SHULPHQWH�RKQH�+LV�7DJ�3URWHLQ�� XP� HLQ� DXVUHLFKHQGHV�
:DVFKHQ�GHV�1L W X �17$�0DWHULDOV�]X��EHUSU�IHQ��

$EELOGXQJ������]HLJW�GLH�:HVWHUQEORWDQDO\VH�GHU�YRQ�1L W X u17$�$JDURVH�HOXLHUWHQ�XQG�DQ�
VFKOLH�HQG�PLW� 7&$� JHIlOOWHQ�3URWHLQH��'LH� ,PPXQDQIlUEXQJ� HUIROJWH�PLW�$QWLN|USHUQ� JHJHQ�
*67�� 3P6,6� XQG� 3P�������� $XIIlOOLJ� LVW�� GDVV� GLH�:HFKVHOZLUNXQJ� YRQ� 3P6,6�PLW� DOOHQ� GUHL�
+VS���XQWHU�GLHVHQ�%HGLQJXQJHQ�RIIHQEDU� LQ�lKQOLFK�VWDUNHP�8PIDQJ�HUIROJWH��(LQ�XQVSH]LIL�
VFKHV� %LQGHQ� DQ� 3URWHLQH� DOOJHPHLQ� RGHU� DQ� GDV� 1L W X �17$�0DWHULDO� NRQQWH� GDGXUFK� DXVJH�

$EELOGXQJ������1DFKZHLV�GHU�,QWHUDNWLRQ�YRQ�3P6,6�PLW�F\WRVROLVFKHQ�+VS���,VRIRUPHQ�LQ�YLWUR�
GXUFK�%LQGXQJ�DQ�1L v w �17$²$JDURVH�
*HUHLQLJWH�*67�+VS���)XVLRQVSURWHLQH������J��ZXUGHQ�]XVDPPHQ�PLW�����J�3P6,6�XQG�JHJHEHQHQIDOOV�
��P0�$73�RGHU�$'3���PLQ�EHL�����&�LQNXELHUW�XQG����PLQ�EHL��������[J�DE]HQWULIXJLHUW��'LH�hEHUVWlQGH�
ZXUGHQ�]X�MHZHLOV�����O�1L x y �17$�$JDURVH�JHJHEHQ��1DFK����PLQ�,QNXEDWLRQ�EHL���&�ZXUGH�GDV�$IILQL�
WlWVPDWHULDO�PLW�LQVJHVDPW���PO�:DVFKSXIIHU�JHZDVFKHQ�XQG�GLH�JHEXQGHQHQ�3URWHLQH�PLW���[������O�
����P0�,PLGD]RO�HOXLHUW��1DFK�HLQHU�7&$�)lOOXQJ�ZXUGHQ�GLH�3URWHLQH�HLQHU�6'6�3$*(�PLW�DQVFKOLH�HQ�
GHU�:HVWHUQEORWDQDO\VH�XQWHU]RJHQ��=XU�hEHUSU�IXQJ�XQVSH]LILVFKHU�:HFKVHOZLUNXQJHQ�HUIROJWHQ�HQWVSUH�
FKHQGH�9HUVXFKH�PLW�+LV�WDJ�3P��������DQVWHOOH�YRQ�3P6,6�XQG�]XVlW]OLFK�$QVlW]H�RKQH�+LV�7DJ�3URWHLQ��
'LH�,PPXQDQIlUEXQJHQ�HUIROJWHQ�PLW�$QWLN|USHUQ�JHJHQ�*67��3P6,6��XQG�3P�����������
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VFKORVVHQ�ZHUGHQ��(UVWDXQOLFKHUZHLVH� HUIROJWH� GLH�:HFKVHOZLUNXQJ� YRQ�6,6�PLW� GHQ� HLQ]HOQHQ�
+VS���,VRIRUPHQ� XQDEKlQJLJ� YRQ� ]XJHVHW]WHQ�1XNOHRWLGHQ� XQG� DXFK� JDQ]� RKQH� =XVDW]� YRQ�
$73�RGHU�$'3��GLHV�LVW�P|JOLFKHUZHLVH�DXI�HLQHQ�$XIUHLQLJXQJVVFKULWW�GHU�+VS��V�LQ�$QZHVHQ�
KHLW�YRQ�$73�]XU�FN]XI�KUHQ��VR�GDVV�I�U�GLH�([SHULPHQWH�VFKRQ�PLW�$73�YRUEHODGHQH�3URWHL�
QH�EHQXW]W�ZXUGHQ��'DV�KLHU�JHZlKOWH�PRODUH�9HUKlOWQLV�6,6�+VS���YRQ�����ZLUG�I�U�GHUDUWLJH�
8QWHUVXFKXQJHQ�VHKU�KlXILJ�YHUZHQGHW��XQWHU�SK\VLRORJLVFKHQ�9HUKlOWQLVVHQ� OLHJW�+VS���LQ�HL�
QHP�HWZD������IDFKHQ�hEHUVFKXVV�JHJHQ�EHU�'QD-�3URWHLQHQ�YRU��(QWVSUHFKHQGH�([SHULPHQWH�
PLW�HLQHQ���IDFKHQ�8QWHUVFKXVV�DQ�3P6,6�I�KUWHQ�EHL�$73�=XVDW]�]XP�$XVIDOOHQ�GHV��EHUZLH�
JHQGHQ� 7HLOHV� GHU� 3URWHLQH�� HUJDEHQ� DQVRQVWHQ� MHGRFK� NHLQ� DQGHUHV� (UJHEQLV�� (LQH� GHUDUWLJH�
$JJUHJDWELOGXQJ�EHL�$QZHVHQKHLW�YRQ�$73�ZXUGH�PHKUIDFK�EHVFKULHEHQ��.LQJ�HW�DO�����������

�
������ 1DFKZHLV� GHU� 3P6,6�+VS���:HFKVHOZLUNXQJHQ� GXUFK� &RLPPXQSUl]LSLWDWLRQ�
YRQ�LQ�YLWUR�7UDQVODWDWHQ�

8P�HLQH�:HFKVHOZLUNXQJ�]ZLVFKHQ�+VS���XQG�6,6� DXV�3K\WRSKWKRUD�PHJDVSHUPD� XQWHU�P|J�
OLFKVW� SK\VLRORJLVFKHQ�%HGLQJXQJHQ� ]X�XQWHUVXFKHQ�� HUIROJWH� HLQH�&R�,PPXQSUl]LSLWDWLRQ� YRQ�
3URWHLQHQ��GLH�GXUFK�7UDQVODWLRQ�LQ�YLWUR��$EVFKQ��������HUKDOWHQ�ZXUGHQ��

'LH�7UDQVODWLRQVDQVlW]H�ZXUGHQ�]XU�(QWIHUQXQJ�GHU�5LERVRPHQ����PLQ�DE]HQWULIXJLHUW�XQG�
MHZHLOV�����O�GHU�hEHUVWlQGH�PLWHLQDQGHU�YHUPLVFKW�XQG�]XU�%LOGXQJ�GHV�.RPSOH[HV����PLQ�EHL�
5DXPWHPSHUDWXU� LQNXELHUW�� 'LH� ZHLWHUH� 9RUJHKHQVZHLVH� LVW� LQ� $EVFKQLWW� ������� EHVFKULHEHQ��
=XQlFKVW� OLH�� VLFK� DXI� GLHVH�:HLVH� NHLQ�+VS��� FRSUl]LSLWLHUHQ��'D� LP�7UDQVODWLRQVDQVDW]� HLQ�
$73�UHJHQHULHUHQGHV� 6\VWHP� DXI� GHU�%DVLV� YRQ�&UHDWLQSKRVSKDW�&UHDWLQSKRSKRNLQDVH� HQWKDO�
WHQ�ZDU��ZDV�YHUPXWOLFK�GLH�%LOGXQJ�GHV�6,6�+VS���.RPSOH[HV�YHUKLQGHUWH��ZXUGH�LQ�HLQHU�ZHL�
WHUHQ� 9HUVXFKVUHLKH� GDV� $73� DXV� GHQ� 7UDQVODWLRQVDQVlW]HQ� HQWIHUQW�� +LHU]X� ZXUGHQ� MHZHLOV�
����O�HLQHV�7UDQVODWLRQVDQVDW]HV�PLW���8�+H[RNLQDVH�XQG����O�HLQHU�����0�*OXFRVHO|VXQJ�YHU�
VHW]W��=XP�$ESXIIHUQ�GHU�EHL�GHU�3KRVSKRU\OLHUXQJ�GHU�*OXFRVH�IUHLJHVHW]WHQ�3URWRQHQ�ZXUGHQ�
]XVlW]OLFK����O�����0�+HSHV�.2+�S+�����]XJHJHEHQ��'LH�JHZlKOWHQ�.RQ]HQWUDWLRQHQ�VROOWHQ�
DXVUHLFKHQ��XP�GLH�LP�5HWLNXORF\WHQO\VDW�HQWKDOWHQHQ����P0�&UHDWLQSKRVSKDW�XQG���P0�$73�
]XYHUOlVVLJ�]X�K\GURO\VLHUHQ��1DFK�HLQHU���PLQ�WLJHQ�,QNXEDWLRQ�EHL�5DXPWHPSHUDWXU�NRQQWHQ�
GLH�VR�YRQ�$73�EHIUHLWHQ�7UDQVODWLRQVDQVlW]H�I�U�GLH�&R�,PPXQSUl]LSLWDWLRQ�HLQJHVHW]W�ZHUGHQ��

�$OV� .RQWUROOH� ZXUGH� ]XP� HLQHQ� GDV� 6,6�7UDQVODWDW� ZHJJHODVVHQ� XP� XQVSH]LILVFKH�
:HFKVHOZLUNXQJHQ� GHV� $QWLN|USHUV� RGHU� GHU� 3URWHLQ�$�6HSKDURVH� PLW� GHQ� +VS��V�
DXV]XVFKOLH�HQ��=XP�DQGHUHQ�HUIROJWH�HLQH�,PPXQSUl]LSLWDWLRQ�PLW�WUDQVODWLHUWHP�$NWLQ�DXV�&��
FXUYDWXV� XQG� HQWVSUHFKHQGHP�$NWLQ�$QWLN|USHU�� XP� ]X� �EHUSU�IHQ�� RE�+VS��� XQVSH]LILVFK� DQ�
3URWHLQH�ELQGHW���
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$EE� ����� ]HLJW� GLH� )OXRURJUDSKLH� GHU� GXUFK� 6'6�3DJH� DXIJHWUHQQWHQ� 3URWHLQH��8QWHU� GHQ�
JHZlKOWHQ�%HGLQJXQJHQ�OLH��VLFK�I�U�DOOH�GUHL�+VS��V�HLQH�:HFKVHOZLUNXQJ�PLW�3P6,6�QDFKZHL�
VHQ�� 'XUFK� GLH� .RQWUROOHQ� NRQQWHQ� XQVSH]LILVFKH�:HFKVHOZLUNXQJHQ� DXVJHVFKORVVHQ� ZHUGHQ��
(LQH��%HYRU]XJXQJ�HLQHV�GHU�+VS��V�JHJHQ�EHU�HLQHP�DQGHUHQ�HUIROJWH�QLFKW���

��
������ (LQIOXVV�YRQ�6,6�DXI�GLH�$73DVH�$NWLYLWlW�YRQ�+VS���

'LH�8QWHUVXFKXQJ�GHU�$73DVH�$NWLYLWlW�HUIROJWH�HLQHUVHLWV�]XU�.RQWUROOH��RE�EHL�GHU�hEHU�
H[SUHVVLRQ�GHU�+VS���*67�)XVLRQVSURWHLQH�LQ�(��FROL�DNWLYH�3URWHLQH�HUKDOWHQ�ZXUGHQ��DQGHUHU�
VHLWV�VROOWH�XQWHUVXFKW�ZHUGHQ��LQZLHZHLW�I�U�GLH�:HFKVHOZLUNXQJ�PLW�3P6,6�P|JOLFKHUZHLVH�HLQH�
6SH]LILWlW�I�U�GLH�HLQ]HOQHQ�,VRIRUPHQ�YRUOLHJW��'LH�%HVWLPPXQJ�HUIROJWH�PLW�UDGLRDNWLY�PDUNLHU�
WHP�$73�XQG�DQVFKOLH�HQGHU�$QDO\VH�GHV�$73�$'3�9HUKlOWQLVVHV�GXUFK�'�QQVFKLFKWFKURPD�
WRJUDSKLH��$EVFKQ��������������)�U�HLQHQ�$QVDW]�ZXUGH�GDV�MHZHLOLJH�+VS���LQ�HLQHU�.RQ]HQWUDWL�

$EELOGXQJ������1DFKZHLV�GHU�,QWHUDNWLRQ��YRQ�3P6,6��PLW��F\WRVROLVFKHQ�+VS��V�GXUFK�&R�
,PPXQSUl]LSLWDWLRQ�QDFK�7UDQVODWLRQ�LQ�YLWUR�
-H�����O�GHU�MHZHLOLJHQ�YRQ�5LERVRPHQ�XQG�$73�EHIUHLWHQ�7UDQVODWLRQVDQVlW]H�ZXUGHQ�PLWHLQDQGHU�LQNXELHUW�XQG�
GHU�JHELOGHWH�.RPSOH[�GXUFK�,PPXQSUl]LSLWDWLRQ��$EVFKQ������������PLW�3P6,6�$QWLN|USHU�LVROLHUW��'LH�SUl]LSL�
WLHUWHQ�3URWHLQH�ZXUGHQ�GXUFK�6'6�3$*(��$EVFKQ���������XQG�DQVFKOLH�HQGH�)OXRURJUDSKLH�DQDO\VLHUW��,Q�6SXU���
HUIROJWH�GLH�3Ul]LSLWDWLRQ�RKQH�3P6,6²7UDQVODWDW��6SXU���]HLJW�HLQH�.RQWUROOH�DXI�XQVSH]LILVFKH�:HFKVHOZLUNXQJ�
YRQ�+VS���GXUFK�HLQHQ�3Ul]LSLWDWLRQVDQVDW]�PLW�$NWLQ�DXV�&��FXUYDWXV�DQVWHOOH�GHV�3P6,6�LQ�*HJHQZDUW�YRQ�
+VS�������

��²

��²

��²
��²

���²

����������������������������������������������������������������������������������������������

�� 6,6�$. ����������������� �� $N WLQ�$.
+VS���������+VS���������+VS�������������+VS���������� ��������������+VS�����

��� ���������� 6,6��������� 6,6�������� 6,6�����������������²� ������������������������� $NWLQ

3P &F

3P 3P 3P &F

N'D
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RQ�YRQ�����Q0�HLQJHVHW]W��8P�VLQJOH�WXUQRYHU�%HGLQJXQJHQ�VLFKHU]XVWHOOHQ�ZXUGH�HLQH�JHULQJH�
$73�.RQ]HQWUDWLRQ�YRQ���Q0�JHZlKOW��

hEHU� HLQHQ� =HLWUDXP� YRQ� ���PLQ�ZXUGHQ� LQ�=HLWDEVWlGHQ� YRQ� �� E]Z� ���0LQXWHQ� MHZHLOV�
�����O� GHU� 5HDNWLRQVDQVlW]H� HQWQRPPHQ� XQG� DXI� HLQH� '&�3ODWWH� DXIJHWUDJHQ�� (LQ� YRUKHULJHV�
$EVWRSSHQ�GHU�5HDNWLRQ�LVW�EHL�GLHVHU�0HWKRGH�QLFKW�QRWZHQGLJ��$EELOGXQJ������]HLJW�GLH�$XWR�
UDGLRJUDSKLHQ� GHU�'�QQVFKLFKWFKURPDWRJUDSKLHQ��$OOH� GUHL�+VS���ZLHVHQ� HLQH� JHULQJH�� XQWHU�

$EELOGXQJ������(LQIOXVV�YRQ�3P6,6�DXI�GLH�$73DVH�$NWLYLWlW�GHU�GUHL��F\WRVROLVFKHQ�+VS���,VRIRUPHQ��
��$XWRUDGLRJUDSKLHQ�YRQ�GXUFK�'&�DXIJHWUHQQWHP�UDGLRDNWLYHP�$'3�XQG�$73�
(LQ�5HDNWLRQVDQVDW]������O��PLW�����Q0�+VS������Q0�α> U x 3@$73�XQG�JJI������Q0�3P6,6�ZXUGH�EHL�����&�LQNXELHUW��
1DFK�GHQ�MHZHLOV�DQJHJHEHQHQ�=HLWUlXPHQ�ZXUGHQ������O�HQWQRPPHQ�XQG�DXI�HLQH�'&�3ODWWH�DXIJHWUDJHQ��1DFK�EHHQ�
GHWHU�&KURPDWRJUDSKLH�ZXUGHQ�GLH�3ODWWHQ�I�U�GLH�DQVFKOLH�HQGH�$XWRUDDGLRJUDSKLH����K�DXI�HLQHQ�5|QWJHQILOP�JHOHJW��
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HLQDQGHU�VHKU�lKQOLFKH�$73DVH�$NWLYLWlW�DXI��'LH�([SUHVVLRQ�LQ�(��FROL�XQG�GLH�)XVLRQ�PLW�*OX�
WDWKLRQ�6�7UDQVIHUDVH� I�KUWH� EHL� NHLQHP� GHU� GUHL� 3URWHLQH� ]X� HLQHP� YROOVWlQGLJHQ�9HUOXVW� GHU�
$NWLYLWlW�� 'DV� 3P6,6� ]HLJWH� HUZDUWXQJVJHPl�� NHLQH� $73DVH�$NWLYLWlW�� (LQH� 9HUXQUHLQLJXQJ�
GXUFK� $73�K\GURO\VLHUHQGH� 3URWHLQH� NRQQWH� VRPLW� DXVJHVFKORVVHQ� ZHUGHQ�� =XU� hEHUSU�IXQJ�
GHU�$XWRK\GURO\VH�HUIROJWH�HLQ�5HDNWLRQVDQVDW]�RKQH�3URWHLQ���

'HU� =XVDW]� YRQ� 3P6,6� I�KUWH� EHL� NHLQHP� GHU� +VS��V� ]X� HLQHU� 6WHLJHUXQJ� GHU� $73DVH�
$NWLYLWlW��'LH�*U�QGH�KLHUI�U�N|QQHQ�YLHOIlOWLJ�VHLQ��0|JOLFKHUZHLVH�ZHFKVHOZLUNHQ�GLH�3URWHLQH�
DXFK� LQ� YLYR� QLFKW� PLWHLQDQGHU�� DQGHUHUVHLWV� N|QQWHQ� GLH� EDNWHULHOO� �EHUH[SULPLHUWHQ� 3URWHLQH�
DXFK�DXIJUXQG�GHU�KHWHURORJHQ�([SUHVVLRQ�XQG�GHP�=XI�JHQ�GHU�$IILQLWlWVWDJV�QLFKW�LQ�GHU�/D�
JH�PLWHLQDQGHU�]X�LQWHUDJLHUHQ��0|JOLFKHUZHLVH�IHKOW�DXFK�HLQ�ZHLWHUHU�,QWHUDNWLRQVSDUWQHU�

�
�

������ 1DFKZHLV�HLQHU�6SH]LILWlW�GHU�,QWHUDNWLRQ�YRQ�F\WRVROLVFKHQ�+VS���PLW�'QD-�XQG�
6,6�DXV�3K\WKRSKWKRUD�PHJDVSHUPD�PLW�+LOIH�GHV�7ZR�+\EULG�6\VWHPV�

'D�I�U�8QWHUVXFKXQJHQ�GHU�+VS���'QD-�:HFKVHOZLUNXQJHQ�LQ�YLWUR�]ZDQJVOlXILJ�%HGLQJXQ�
JHQ�JHZlKOW�ZHUGHQ�PXVVWHQ��GLH�QLFKW�GHQHQ�LQQHUKDOE�GHU�=HOOH�HQWVSUHFKHQ�NRQQWHQ��ZXUGH�
]XU�ZHLWHUHQ�8QWHUVXFKXQJ�GDV�7ZR�+\EULG�6\VWHP�KHUDQJH]RJHQ��$XI�GLHVH�:HLVH�NRQQWH�GLH�
:HFKVHOZLUNXQJ�LQ�YLYR�XQWHUVXFKW�ZHUGHQ��$QJDEHQ�]XP�7ZR�+\EULG�6\VWHP�ZXUGHQ�EHUHLWV�LQ�
$EVFKQLWW� ������� JHPDFKW�� 'LH� $QDO\VH� GHU� +VS���'QD-�:HFKVHOZLUNXQJ� HUIROJWH� LQ� EHLGH�
5LFKWXQJHQ��GDV�KHL�W��GDVV�]XP�HLQHQ�GLH�'QD-�+RPRORJHQ�PLW�GHU�'1$�ELQGHQGHQ�'RPlQH�
XQG�GLH�+VS��V�PLW�GHU�WUDQVNULSWLRQVDNWLYLHUHQGHQ�'RPlQH�IXVLRQLHUW�ZXUGHQ�XQG�XPJHNHKUW��
1HEHQ�GHP�3P6,6�ZXUGH�DXFK�GLH�:HFKVHOZLUNXQJ�PLW�HLQHP�ZHLWHUHQ�'QD-�+RPRORJHQ�DXV�
3K\WRSKWKRUD��3P'QD-���3RUVFKHZVNL���������XQWHUVXFKW��
�������� (U]HXJXQJ�GHU�)XVLRQVNRQVWUXNWH�

,P�*HJHQVDW]�]X�GHP�KlXILJ�YHUZHQGHWHQ�DXI�GHP�7UDQVNULSWLRQVIDNWRU�*DO�S�EDVLHUHQGHQ�
7ZR�+\EULG�6\VWHPHQ��IDQG�KLHU�GDV�Å+\EULG�+XQWHU�´�6\VWHP�GHU�)LUPD�,QYLWURJHQ�9HUZHQ�
GXQJ�� GDV� DXI� NHLQHP� QDW�UOLFKHQ� 7UDQVNULSWLRQVIDNWRU� EHUXKW�� VRQGHUQ� KHWHURORJH� '1$�
ELQGHQGH� XQG� WUDQVNULSWLRQVDNWLYLHUHQGH�'RPlQHQ�EHQXW]W� �/H[$�5HSUHVVRU� E]Z��%��� DXV�(��
FROL���)�U�GLH�1�WHUPLQDOH�)XVLRQ�GHV�]X�XQWHUVXFKHQGHQ�3URWHLQV�PLW�GHU�'1$�ELQGHQGHQ�'R�
PlQH�YRQ�/H[$�ZXUGH�GHU�9HNWRU�S+\E/H[�=HR��.|GHU�3ODVPLG��EHQXW]W��=XU�6HOHNWLRQ�VR�
ZRKO�LQ�(��FROL��DOV�DXFK�LQ�6��FHUHYLVLDH�HQWKlOW�GLHVHV�3ODVPLG�HLQ�5HVLVWHQ]JHQ��EOH�DXV�7ULFKRDOHWHL�
FKXV� KLQGXVWDQXV�� JHJHQ�GDV�$QWLELRWLNXP�=HRFLQ ° ��'LH�(U]HXJXQJ�GHV�)XVLRQVSURWHLQV�PLW�GHU�
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WUDQVNULSWLRQVDNWLYLHUHQGHQ�6HTXHQ]�%��� DXV�(�� FROL� HUIROJWH�PLW�+LOIH� GHV�9HNWRUV�S<(67US��
�%HXWH�3ODVPLG���%���OHLWHW�VLFK�YRQ�NHLQHP�QDW�UOLFKHQ�3URWHLQ�DE��VRQGHUQ�LVW�HLQ�'1$�)UDJ�
PHQW�DXV�(�FROL��GDV�EHL�7UDQVODWLRQ�LQ�GHP�KLHU�YHUZHQGHWHQ�/HVHUDVWHU�DOV�WUDQVNULSWLRQVDNWLYLH�
UHQGHU�)DNWRU� LQ�+HIH�ZLUNW��'HU�9HNWRU�S<(67US��EHVLW]W� DOV�6HOHNWLRQVPDUNHU� I�U�(�FROL�HLQ�
$PSLFLOOLQ�5HVLVWHQ]JHQ��)�U�GLH�6HOHNWLRQ�LQ�6��FHUHYLVLDH�HQWKlOW�GDV�3ODVPLG�GDV�753��*HQ��GDV�
GLH�6HOHNWLRQ�DXI�7U\SWRSKDQ�3URWRWURSKLH�LQ�7US u �6WlPPHQ�HUODXEW��$OV�+HIHVWDPP�ZXUGH�/���
EHQXW]W��GLHVHU�HQWKlOW�LP�*HQRP�LQWHJULHUW�GLH�5HSRUWHUJHQH�+,6���+LVWLGLQ�3URWRWURSKLH��XQG�
ODF=� �β�*DODNWRVLGDVH���:HLWHUH�(LJHQVFKDIWHQ� GHU�9HNWRUHQ� XQG� GHU�+HIH� VLQG� LP�+DQGEXFK�
GHV�+HUVWHOOHUV�DXVI�KUOLFK�EHVFKULHEHQ��,QYLWURJHQ���������

=XQlFKVW�ZXUGHQ�GXUFK�3&5�DXVJHKHQG�YRQ�GHU�F'1$�GHU�+VS��V�E]Z��GHU�'QD-�3URWHLQH�
PLW�+LOIH�YRQ�HQWVSUHFKHQGHQ�3ULPHUQ�DP�����XQG�DP����(QGH�SDVVHQGH�5HVWULNWLRQVFKQLWWVWHO�
OHQ� HLQJHI�KUW�� 6RPLW� HQWVWDQGHQ� EHL� GHU� 3&5�$PSOLIL]LHUXQJ� '1$� 3URGXNWH�� GLH� VLFK� QDFK�
5HVWULNWLRQVYHUGDX�PLW�GHQ�EHLGHQ�HQWVSUHFKHQGHQ�(QGRQXNOHDVHQ�LQ�GHQ�HEHQVR�JHVFKQLWWHQHQ�
9HNWRU�OLJLHUHQ�OLH�HQ���

$EELOGXQJ� ����� ]HLJW� GLH� HQWVSUHFKHQGHQ�.ORQLHUXQJHQ�PLW� GHQ�6FKQLWWVWHOOHQ� XQG�GLH� ]X�
VlW]OLFKHQ�$PLQRVlXUHQ��GLH�DXV�GHU�PXOWLSOH�FORQLQJ�VLWH��0&6��E]Z��DXV�GHP����XQWUDQVODWLHU�
WHQ� %HUHLFK� KHUYRUJLQJHQ�� ,Q� YLHOHQ� )lOOHQ� ZXUGH� GDV� 6WDUWPHWKLRQLQ� DXVJHWDXVFKW��'LH�.RQ�
VWUXNWH�ZXUGHQ�DQVFKOLH�HQG�VHTXHQ]LHUW��XP�]X��EHUSU�IHQ�RE�GDV�/HVHUDVWHU�NRUUHNW�ZDU�XQG�
RE� GXUFK� GLH� 3&5� 0XWDWLRQHQ� HLQJHI�KUW� ZXUGHQ�� 3P6,6� ZXUGH� GLUHNW� �EHU� GLH� 1RW� ,�
6FKQLWWVWHOOHQ�GHU�$GDSWHU�DXV�GHQ�.ORQLHUXQJVYHNWRU�S7�7����8�KHUDXVJHVFKQLWWHQ�XQG�LQ�GHQ�
1RW�,�JHVFKQLWWHQHQ��GHSKRVSKRU\OLHUWHQ�9HNWRU�S+\E/H[�=HR�OLJLHUW��1DFK�7UDQVIRUPDWLRQ�LQ�
(�� FROL� ZXUGH� GLH� 2ULHQWLHUXQJ� GHV� ,QVHUWV� GXUFK� 5HVWULNWLRQVDQDO\VH� �EHUSU�IW�� 'DV� 3P'QD-�
ZXUGH� DXV� GHP�9HNWRU� S&5�PLW�.SQ� ,� XQG�1RW� ,� KHUDXVJHVFKQLWWHQ� XQG� LQ�GHQ� HQWVSUHFKHQG�
YHUGDXWHQ�9HNWRU�S+\E/H[�=HR�OLJLHUW��)�U�GLH�8PNORQLHUXQJ�LQ�S<(67US��ZXUGH�GDV�3P'QD-�
]XHUVW�DXV�GHP�9HNWRU�S*H[��7�� �3RUVFKHZVNL���������EHU�6DO�,�XQG�1RW�,� LQ�GHQ�9HNWRU�S&,�
XPNORQLHUW�XQG� DQVFKOLH�HQG�XQWHU�$XVQXW]XQJ�GHU�HUZHLWHUWHQ�0&6��EHU�.SQ� ,�XQG�1RW� ,� LQ�
S<(67US�� NORQLHUW�� 'LH� 7UDQVIRUPDWLRQ� YRQ� (�� FROL�� HUIROJWH� JU|�WHQWHLOV� LQ� FKHPLVFK�
NRPSHWHQWH� =HOOHQ� GHV� 6WDPPHV� 723��� )��� %HL� GHQ� .RQVWUXNWHQ� 3P6,6>S+\E/H[�=HR@��
+VS����>S<(67US�@�XQG�+VS����>S+\E/H[�=HR@�IDQG�GHU�6WDPP�;/���9HUZHQGXQJ���
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)�U� GLH� 7ZR�+\EULG�$QDO\VH� ZXUGH� � 6�� FHUHYLVLDH� /��� PLW� GHQ� 9HNWRUHQ� I�U� GLH� /H[$�
)XVLRQVSURWHLQH� WUDQVIRUPLHUW� XQG� DXI� <3$'�=HR � ± ± DXVSODWWLHUW�� -HZHLOV� ��� 7UDQVIRUPDQGHQ�
ZXUGHQ� DXI� XQVSH]LILVFKH�$NWLYLHUXQJ� GHU�5HSRUWHUJHQH� �EHUSU�IW��=X�GLHVHP�=ZHFN�ZXUGHQ�
VLH�DXI�KLVWLGLQIUHLHP�0HGLXP��<&�+8.�=HR � ± ± ��DXVJHVWULFKHQ��XP�HLQH�XQHUZ�QVFKWH�$NWLYLH�
UXQJ�GHV�+,6��*HQV�DXVVFKOLH�HQ�]X�N|QQHQ��=XVlW]OLFK�ZXUGH�YRQ�GHQ�7UDQVIRUPDQGHQ�HLQ�β�

$EELOGXQJ������hEHUVLFKW��EHU�GLH�.ORQLHUXQJ�GHU�.RQVWUXNWH�I�U�GDV�7ZR�+\EULG�6\VWHP�
'LH�H[SOL]LW�DQJHJHEHQHQ�$PLQRVlXUHQ�HUJHEHQ�VLFK�DXV�PXOWLSOH�FORQLQJ�VLWHV��0&6��XQG�����QLFKWWUDQVODWLHUWHQ�
%HUHLFKHQ��0XWDWLRQHQ�EHLP�6WDUWPHWKLRQLQ�GHU�FRGLHUHQGHQ�6HTXHQ]�VLQG�GXUFK�)HWWGUXFN�KHUYRUJHKREHQ��
'DV�QDW�UOLFKH�6WRS�&RGRQ�EOLHE�MHZHLOV�HUKDOWHQ��HQWVSUHFKHQG�ZXUGHQ�GLH�0ROHN�OPDVVHQ�EHUHFKQHW��'LH�
*U|�H�GHU�3URWHLQ�'RPlQHQ�LVW�QLFKW�PD�VWDEVJHWUHX��
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*DODNWRVLGDVH�)LOWHUWHVW�GXUFKJHI�KUW��$OV�9HUJOHLFK�GLHQWH�EHL�EHLGHQ�7HVWV�GHU�9HNWRU��GD�XQ�
IXVLRQLHUWHV�/H[$�]X�HLQHU�JHULQJHQ�5HSRUWHUJHQDNWLYLHUXQJ�I�KUWH��,QYLWURJHQ����������

+HIHWUDQVIRUPDQGHQ��GLH�QLFKW�DXI�KLVWLGLQIUHLHP�0HGLXP�ZDFKVHQ�NRQQWHQ�XQG�HLQH�GHXW�
OLFK�JHULQJHUH�β�*DODNWRVLGDVH�$NWLYLWlW�DXIZLHVHQ�DOV�XQIXVLRQLHUWHV�/H[$��ZXUGHQ�DQVFKOLH�HQG�
GXUFK� :HVWHUQEORWDQDO\VH� DXI� GLH� ([SUHVVLRQ� GHU� +VS��� E]Z�� 'QD-�3URWHLQH� �EHUSU�IW�
�$EVFKQ�� ��������� $EELOGXQJ� ����� ]HLJW� GLH� HQWVSUHFKHQGH� ,PPXQDQIlUEXQJ� PLW� /H[$�
$QWLN|USHU��'LH�([SUHVVLRQ�GHU�/H[$�.RQVWUXNWH�LVW�UHODWLY�VFKZDFK�]X�HUNHQQHQ��ZDV�DXI�GHQ�

/H[$�$QWLN|USHU� ]XU�FN]XI�KUHQ� LVW�� PLW� GHP� 6LV�S� $QWLN|USHU� HUJHEHQ� VLFK� LQ� GHU� HQWVSUH�
FKHQGHQ�%DKQ�VHKU�YLHO�GHXWOLFKHUH�$QIlUEXQJHQ��NHLQH�$EE�����

'LH�)XVLRQVSURWHLQH�PLW�GHU�WUDQVDNWLYLHUHQGHQ�'RPlQH�ZXUGHQ�]XVlW]OLFK�GXUFK�7UDQVODWL�
RQ�LQ�YLWUR��$EVFKQ�����������EHUSU�IW��GLHV�ZDU�P|JOLFK��GD�GHU�9HNWRU�]XVlW]OLFK��EHU�HLQHQ�7��
3URPRWRU� YHUI�JWH�� 'LH� )OXRURJUDSKLH� GHU� GXUFK� 6'6�3$*(� DXIJHWUHQQWHQ� 7UDQVODWLRQVSUR�
GXNWH�LVW�LQ�$EELOGXQJ������ZLHGHUJHJHEHQ��

$EELOGXQJ������.RQWUROOH�GHU�PLW�%���
IXVLRQLHUWHQ�3URWHLQH�GXUFK�7UDQVODWLRQ�LQ�
YLWUR��
'LH�LP�7ZR�+\EULG�9HNWRUH�S<(67US��XQWHU�
GHU�.RQWUROOH�GHV�7��3URPRWRUV�VWHKHQGHQ�
%���)XVLRQVSURWHLQH�ZXUGHQ�GXUFK�JHNRSSHO�
WH�7UDQVNULSWLRQ�7UDQVODWLRQ�LQ�YLWUR�PLW�> U V 6@�
0HWKLRQLQ�UDGLRDNWLY�PDUNLHUW��$EVFKQ���������
-HZHLOV����O�7UDQVODWDW�ZXUGHQ�I�U�GLH�6'6�
3$*(�PLW�DQVFKOLH�HQGHU�)OXRURJUDSKLH�
HLQJHVHW]W��

$EELOGXQJ������:HVWHUQEORWDQDO\�
VH�GHU�/H[$�)XVLRQVSURWHLQH�
9RQ�GHQ�PLW�GHQ�/H[$�.RQVWUXNWHQ�
WUDQVIRUPLHUWHQ�+HIHVWlPPHQ�ZXU�
GHQ�hEHUQDFKWNXOWXUHQ�KHUDQJH]R�
JHQ��'LH�=HOOHQ�ZXUGHQ�PLW�*ODVSHU�
OHQ�DXIJHVFKORVVHQ�XQG�GLH�HUKDOWHQHQ�
5RKKRPRJHQDWH�HLQHU�6'6�3$*(�
PLW�DQVFKOLH�HQGHU�:HVWHUQEORWDQDO\�
VH�XQWHU]RJHQ��'LH�,PPXQDQIlUEXQJ�
HUIROJWH�PLW�/H[$�$QWLN|USHU�LQ�GHU�
9HUG�QQXQJ��������
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�
�������� $QDO\VH�GHU�:HFKVHOZLUNXQJ�YRQ�3P6,6�

1DFK�GLHVHU�hEHUSU�IXQJ�GHU�3ODVPLGH�ZXUGHQ�I�U�GLH�HLJHQWOLFKH�7ZR�+\EULG�$QDO\VH�GLH�
%HXWHSODVPLGH� LQ� GLHMHQLJHQ� +HIHVWlPPH� WUDQVIRUPLHUW� �$EVFKQ�� ������ GLH� EHUHLWV� GDV� /H[$�
.RQVWUXNW�HQWKLHOWHQ��=XP�9HUJOHLFK�GLHQWH� MHZHLOV�GDV�XQIXVLRQLHUWH�3URWHLQ��'LH�=HOOHQ�ZXU�
GHQ� ]XU� 6HOHNWLRQ� DXI� $NWLYLHUXQJ� GHV� 5HSRUWHUJHQV� DXI� KLVWLGLQIUHLHV� 0HGLXP� �<&�:+8.�
=HR õ ö ö ��DXVSODWWLHUW��=XVlW]OLFK�ZXUGH�]XU�hEHUSU�IXQJ�DXI�YHUJOHLFKEDUH�7UDQVIRUPDWLRQVUDWHQ�
DXI� HLQ� 0HGLXP� DXVJHVWULFKHQ�� GDV� OHGLJOLFK� DXI� GLH� $QZHVHQKHLW� EHLGHU� 3ODVPLGH� VHOHNWLHUWH�
�<&�:8�=HR õ ö ö ��� $EELOGXQJ� ����� $� ]HLJW� GLH� HQWVSUHFKHQGH� 7ZR�+\EULG�$QDO\VH� PLW� GHQ�
+VS���+RPRORJHQ�DOV�/H[$�)XVLRQVSURWHLQH�XQG�3P6,6��IXVLRQLHUW�PLW�GHU�WUDQVDNWLYLHUHQGHQ�
'RPlQH��1DFK�]ZHL�7DJHQ�,QNXEDWLRQ�]HLJWHQ�VLFK�DXFK�EHL�DOOHQ�DQGHUHQ�.RPELQDWLRQHQ�HLQL�
JH�ZHQLJH�.RORQLHQ��GLH� MHGRFK�HLQHQ�7DJ� VSlWHU�ZLHGHU� DEVWDUEHQ��1XU�EHL�GHU�.RPELQDWLRQ�
3P6,6� PLW� +VS����� XQG� +VS����� ZXFKVHQ� HLQLJH� .RORQLHQ� ZHLWHU�� 'LH� $EELOGXQJ� ]HLJW� GLH��
$JDUSODWWH�QDFK���G�:DFKVWXP�EHL�����&��

$EELOGXQJ������1DFKZHLV�GHU�:HFKVHOZLUNXQJ�YRQ�3P6,6�PLW�GUHL�F\WRVROLVFKHQ�+VS���,VRIRUPHQ�
GXUFK�7ZR�+\EULG�$QDO\VH���
'LH�GUHL�F\WRVROLVFKHQ�+VS��V�ZXUGHQ�DOV�/H[$�)XVLRQVSURWHLQH�MHZHLOV�]XVDPPHQ�PLW�3P6,6��IXVLRQLHUW�PLW�
%����LQ�6DFFKDURP\FHV�FHUHYLVLHD�/���FRH[SULPLHUW��%HL�HLQHU�,QWHUDNWLRQ�EHLGHU�3URWHLQH�NRPPW�HV�]XU�5HSRUWHUJH�
QDNWLYLHUXQJ��YRQ�+,6���+LVWLGLQ�3URWRWURSKLH��E]Z��ODF=���β�*DODNWRVLGDVH���

�
$��:DFKVWXP�DXI�KLVWLGLQIUHLHP�0HGLXP��1DFK�GHU�7UDQVIRUPDWLRQ�PLW�GHP�]ZHLWHQ�3ODVPLG�ZXUGHQ�����GHV�
MHZHLOLJHQ�7UDQVIRUPDWLRQVDQVDW]HV�DXI�<&�:+8.�=HR U ÷ ÷ �DXVJHVWULFKHQ�XQG���G�EHL�����&�LQNXELHUW��%��β�*DODNWRVLGDVH�)LOWHUWHVW�QDFK���K�,QNXEDWLRQ�EHL�����&���

ø ù ú û ü ý þ
ÿ�� � ù� �

ø ù ú û ü ý �
ÿ�� � ù� �

ø ù ú û ü ý �
ÿ�� � ù�	�

ø ù ú û ü ý �
ÿ 
 � � 
 � �

ø ù ú û ü ý þ
ÿ 
 � � 
 �	�

ø ù ú û ü ý �
ÿ 
 � � 
 � �

ø ù ú û ü ý �

ø ù ú û ü ý þ

� ø ù ú û ü ý �

$���������������������������������������������������������������������������%



(UJHEQLVVH�

���

9RQ�GLHVHQ�ZXUGHQ�HLQLJH�.RORQLHQ�DEJHQRPPHQ����7DJH�DXI�<3$'�=HR õ ö ö �KHUDQJH]RJHQ�
XQG�HLQ�β�*DODNWRVLGDVH�)LOWHUWHVW��$EVFKQ����������DQJHIHUWLJW��=XP�9HUJOHLFK�ZXUGHQ�DXFK�GLH�
REHQ�HUZlKQWHQ�QXU�NXU]IULVWLJ�DQJHZDFKVHQHQ�.RORQLHQ��GLH�GDV�+VS�����H[SULPLHUWHQ��KHUDQ�
JH]RJHQ��(LQH�%ODXIlUEXQJ�HUIROJWH�QXU�EHL�+VS�����XQG�+VS������$EE�������%���2IIHQEDU�HU�
IROJWH�HLQH�:HFKVHOZLUNXQJ�YRQ�3P6,6�QXU�PLW�GLHVHQ�EHLGHQ�F\WRVROLVFKHQ�+VS����DEHU�QLFKW�
PLW�GHP�+VS�������

)�U� GHQ� XPJHNHKUWHQ� 7HVW�� EHL� GHP� 6LV�S� PLW� /H[$� IXVLRQLHUW� ZXUGH� XQG� GLH� +VS���
,VRIRUPHQ�PLW�%����HUJDE�GHU�7HVW�EHL�:DFKVWXP�DXI�KLVWLGLQIUHLHQ�0HGLXP�EHL�DOOHQ�+VS���
,VRIRUPHQ�HLQ�:DFKVWXP��GDV�YHUJOHLFKEDU�ZDU�PLW�GHP�YRQ�XQIXVLRQLHUWHP�%����9RQ�GLHVHQ�
7UDQVIRUPDQGHQ�ZXUGHQ�MHZHLOV����I�U�GHQ�β�*DODNWRVLGDVH�)LOWHUWHVW�KHUDQJH]RJHQ��GD�GLH�$N�
WLYLHUXQJ�GLHVHV�5HSRUWHUV�VWULQJHQWHU�LVW��1DFK���K�,QNXEDWLRQ�EHL������&�]HLJWH�VLFK�DXFK�KLHU�
QXU�EHL�GHQ�.RORQLHQ�PLW�+VS�����XQG�+VS�����HLQH�%ODXIlUEXQJ��$EE������%����

8P� GLH� 6WULQJHQ]� I�U� GLH� 6HOHNWLRQ� DXI� 3URWRWURSKLH� ]X� HUK|KHQ�� ZXUGH� GHP� 0HGLXP�
���P0� ��$PLQR�WULD]RO� ���$7�� KLQ]XJHI�JW��'LHVH� 6XEVWDQ]� GLHQWH� DOV� NRPSHWLWLYHU� ,QKLELWRU�
I�U�GLH�,PLGD]RO\O�JO\FHURSKRVSKDW�GHK\GUDWDVH��GDV�3URGXNW�GHV�+,6��*HQV��'LH�EHL�QXU�JHULQ�

$EELOGXQJ������7ZR�+\EULG�$QDO\VH�GHU�:HFKVHOZLUNXQJ�]ZLVFKHQ�3P6,6�XQG�GUHL�F\WRVROLVFKHQ�
+VS���,VRIRUPHQ�

�
3P6,6�ZXUGH�DOV�/H[$�)XVLRQVSURWHLQ�MHZHLOV�]XVDPPHQ�PLW�HLQHP�GHU�GUHL�+VS��V���IXVLRQLHUW�PLW�%����LQ�
6DFFKDURP\FHV�FHUHYLVLDH�/���FRH[SULPLHUW��%HL�HLQHU�,QWHUDNWLRQ�EHLGHU�3URWHLQH�NRPPW�HV�]XU�5HSRUWHUJHQDNWL�
YLHUXQJ��YRQ�+,6���+LVWLGLQ�3URWRWURSKLH��E]Z��ODF=��β�*DODNWRVLGDVH���

�
$��:DFKVWXP�DXI�<&�:8�=HR U ÷ ÷ �6HOHNWLRQVPHGLXP�DXI�$QZHVHQKHLW�EHLGHU�3ODVPLGH��
%��:DFKVWXP�DXI�KLVWLGLQIUHLHP�0HGLXP��<&�:+8.�=HR U ÷ ÷ � ��LQ�*HJHQZDUW�YRQ����P0���$PLQR�WULD]RO�
&��β�*DODNWRVLGDVH�)LOWHUWHVW�QDFK���K�,QNXEDWLRQ�EHL�����&���
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JHU��XQVSH]LILVFKHU��$NWLYLHUXQJ�GHV�5HSRUWHUJHQV�H[SULPLHUWHQ�0HQJHQ�NRQQWHQ�DXI�GLHVH�:HL�
VH�LQKLELHUW�ZHUGHQ��VR�GDVV�NHLQ�:DFKVWXP�DXI�KLVWLGLQIUHLHP�0HGLXP�PHKU�P|JOLFK�ZDU��=X�
QlFKVW�ZXUGH�GLH�PLW�EHLGHQ�3ODVPLGHQ� WUDQVIRUPLHUWH�+HIH�DXI�<&�:8�=HR õ ö ö DXVJHVWULFKHQ��
XP� OHGLJOLFK� DXI� GDV� 9RUKDQGHQVHLQ� EHLGHU� 3ODVPLGH� ]X� VHOHNWLHUHQ�� ,Q� HLQHP� ]ZHLWHQ� 6FKULWW�
ZXUGHQ�GLH�.RORQLHQ�NRPSOHWW�YRQ�GHU�3ODWWH�JHVFKDEW�XQG�LQ���PO�:DVVHU�VXVSHQGLHUW��-HZHLOV�
����O� GHU� =HOOVXVSHQVLRQ� ZXUGHQ� DXI� HLQH� 3ODWWH� <&�:+8.�=HR õ ö ö ���� P0� ��$7� JHJHEHQ��
1DFK���7DJHQ�]HLJWH�VLFK�:DFKVWXP�OHGLJOLFK�EHL�+VS������$EE�������$���*HULQJHUH�.RQ]HQWUD�
WLRQHQ�DQ���$PLQR�WULD]RO�I�KUWHQ�]X�NHLQHU�,QKLELWLRQ�XQVSH]LILVFKHU�:HFKVHOZLUNXQJHQ���
�������� )HKOHQGH�:HFKVHOZLUNXQJ�PLW�3P'QD-�

*DQ]�DQGHUH�5HVXOWDWH�ZXUGHQ�HUKDOWHQ��ZHQQ�GLH�:HFKVHOZLUNXQJ�GHU�GUHL�+VS��V�PLW�HL�
QHP� GHP� 6,6� YHUZDQGWHQ�'QD-�3URWHLQ�� GHP� 3P'QD-� GXUFKJHI�KUW� ZXUGHQ�� (V� ZXUGHQ� QXU�
VHKU�ZHQLJH�.ORQH�HUKDOWHQ��GLH�DXI�KLVWLGLQIUHLHP�0HGLXP�ZXFKVHQ��'LH�$Q]DKO�ZDU�JHQDXVR�
JHULQJ�ZLH�EHL�GHU�7UDQVIRUPDWLRQ�PLW�GHP�OHHUHQ�9HNWRU��'DV�JOHLFKH�(UJHEQLV�HUJDE�VLFK�DXFK�
DXV� GHU� XPJHNHKUWHQ�$QDO\VH�� EHL� GHU�3P'QD-�PLW� /H[$� XQG� GLH�+VS��V�PLW� %��� IXVLRQLHUW�
ZXUGHQ�� (LQ� =XVDW]� YRQ� ��$PLQRWULD]RO� I�KUWH� ]X� NHLQHU� 6WHLJHUXQJ� GHU� 6HOHNWLYLWlW� VRQGHUQ�
EHZLUNWH� EHUHLWV� DE� HLQHU� .RQ]HQWUDWLRQ� YRQ� �� P0� HLQH� YROOVWlQGLJHQ� 8QWHUGU�FNXQJ� GHV�
:DFKVWXPV��9RQ� GHQ�ZHQLJHQ�.RORQLHQ�� GLH� DXI� KLVWLGLQIUHLHP�0HGLXP�ZXFKVHQ��ZXUGHQ� MH�
ZHLOV����DXI�<3$'�=HR õ ö ö �KHUDQJH]RJHQ�XQG�HLQ�β�*DODNWRVLGDVH�)LOWHUWHVW�GXUFKJHI�KUW��1DFK�
�VW�QGLJHU�,QNXEDWLRQ�EHL�����&�HUJDE�VLFK�NHLQH�%ODXIlUEXQJ��$EE������������

$EELOGXQJ������7ZR�+\EULG�$QDO\VH�GHU�:HFKVHOZLUNXQJ�]ZLVFKHQ�3P'QD-�XQG�GUHL�F\WRVROLVFKHQ�
+VS���,VRIRUPHQ�
β�*DODNWRVLGDVH�)LOWHUWHVW�QDFK��K�,QNXEDWLRQ�EHL�����&��%HL�HLQHU�,QWHUDNWLRQ�EHLGHU�3URWHLQH�NRPPW�HV�]XU�
5HSRUWHUJHQDNWLYLHUXQJ��YRQ�ODF=��β�*DODNWRVLGDVH���
%HL�GHQ�+HIHNRORQLHQ�LQ�$EELOGXQJ�$�ZXUGH�3P'QD-�DOV�/H[$�)XVLRQVSURWHLQ�MHZHLOV�]XVDPPHQ�PLW�HLQHP�
GHU�GUHL�+VS��V���IXVLRQLHUW�PLW�%����LQ�6DFFKDURP\FHV�FHUHYLVLHD�/���FRH[SULPLHUW��,Q�$EELOGXQJ�%�HUIRJWH�GHU�
7HVW�PLW�YHUWDXVFKWHQ�)XVLRQVSDUWQHUQ���

�
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,P�7ZR�+\EULG�6\VWHP�OlVVW�VLFK�IROJOLFK�NHLQH�:HVFKVHOZLUNXQJ�YRQ�3P'QD-�PLW�GHQ�GUHL�
+VS��V�QDFKZHLVHQ��
�������� 'LH�:HFKVHOZLUNXQJ�YRQ�6,6�NRUUHOLHUW�PLW�HLQHP�([SUHVVLRQVVWDGLXP�

'LH� LP� 7ZR�+\EULG�6\VWHP� QDFKJHZLHVHQH� :HFKVHOZLUNXQJ� YRQ� 3P6,6� NRUUHOLHUW� RIIHQ�
VLFKWOLFK� PLW� GHU� ([SUHVVLRQV�6LWXDWLRQ� LQ� 3K\WRSKWKRUD� PHJDVSHUPD�� ,P� 5DKPHQ� GHV� 6FUHHQLQJ�
QDFK�ZHLWHUHQ�F\WRVROLVFKHQ�+VS��V�LQ�HLQHU�F'1$�%DQN�YRQ�3K\WRSKWKRUD��$EVFKQLWW��������ILHO�
EHL�GHU�$QDO\VH�GHU�SRVLWLYHQ�.ORQH�GXUFK�6RXWKHUQEORW�DXI��GDVV�DXVVFKOLH�OLFK�)UDJPHQWH��EHU�
��NE�PLW�GHQ�+VS���6RQGHQ�K\EULGLVLHUWHQ��$EE��������'LHV�LVW�LQVRIHUQ�EHPHUNHQVZHUW��DOV�GLH�
,QVHUWV� GXUFK�5HVWULNWLRQVYHUGDX�PLW�%DP�+� ,� XQG�(FR5� ,� DXV� GHP�9HNWRU� KHUDXVJHVFKQLWWHQ�
ZXUGHQ�� :lKUHQG� +VS����� XQG� +VS����� NHLQH� GHUDUWLJHQ� 6FKQLWWVWHOOHQ� DXIZHLVHQ�� EHVLW]W�
+VS�����HLQH�LQWHUQH�(FR5�,�6FKQLWWVWHOOH��VR�GDVV�HLQ�����NE�)UDJPHQW�HQWVWHKHQ�P�VVWH��'LHVHV�
)UDJPHQW�ZXUGH� DXFK� DOV� 6RQGH� I�U� GHQ� 6RXWKHUQEORW� EHQXW]W��2IIHQEDU� KDQGHOWH� HV� VLFK�EHL�
NHLQHP�GHU����SRVLWLYHQ�.ORQH�XP�HLQ�+VS������'LHVH�,VRIRUP�VWDPPWH�DXV�HLQHU�F'1$�%DQN�
DXV�0\FHO�QDFK����7DJHQ�:DFKVWXP�DXI�7RPDWHQPHGLXP�XQG�ZXUGH�LQ�GHP�KLHU�YHUZHQGHWHQ�
:DFKVWXPVVWDGLXP���G�2OHDW�0HGLXP��QXU�VHKU�VFKZDFK�RGHU��EHUKDXSW�QLFKW�H[SULPLHUW�� ,P�
*HJHQVDW]�GD]X�ZXUGHQ�GLH�EHLGHQ�DQGHUHQ�+VS��V���JHVFKlW]W�DQKDQG�GHU�=DKO�GHU�+\EULGLVLH�
UXQJVVLJQDOH� �� UHFKW� VWDUN� H[SULPLHUW�� 8P� GLHV�PLW� GHU�([SUHVVLRQ� YRQ�3P6,6� ]X� NRUUHOLHUHQ��
HUIROJWH�HLQH�$QDO\VH�GXUFK�1RUWKHUQEORW�PLW�51$�3UREHQ�DXV�0\FHO�QDFK������XQG����7DJHQ�
:DFKVWXP�MHZHLOV�DXI�*HP�VHVDIW��9���0HGLXP�XQG�2OHDW�0HGLXP��$OV�6RQGH�I�U�3P6,6�ZXU�
GH�HLQ�3VW�,�)UDJPHQW�GHU�HQWVSUHFKHQGHQ�F'1$�YHUZHQGHW��

$EELOGXQJ������1RUWKHUEORWDQDO\VH�GHU�
([SUHVVLRQ�YRQ�3P6,6�LQ�YHUVFKLHGHQHQ�
:DFKVWXPVSKDVHQ�DXI�9���XQG�2OHDW�
PHGLXP�
$��+\EULGLVLHUXQJ�PLW� M N 3�PDUNLHUWHU�3P6,6�
6RQGH��$XWRUDGLRJUDSKLH�QDFK��G��

�
%��(WKLGLXPEURPLGDQIlUEXQJ�GHU��U51$�
%DQGHQ�LP�*HO�

�����������������������������������
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'LH�+\EULGLVLHUXQJ� HUJDE� I�U�GDV�3P6,6� HLQHQ� WUDQVLHQWHQ�9HUODXI�PLW� HLQHP�([SUHVVLRQV�
PD[LPXP� EHL� �� 7DJHQ�:DFKVWXP� XQDEKlQJLJ� YRP�0HGLXP� �$EE�� �����$����'LH�([SUHVVLRQ�
YRQ�3P6,6�HUIROJW�lKQOLFK�ZLH�GLH�YRQ�+VS�����XQG�+VS�����EHYRU]XJW�LQ�HLQHU�IU�KHQ�:DFKV�
WXPVSKDVH���

�
��
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���� /RNDOLVDWLRQ�YRQ�6,6�

������ /RNDOLVDWLRQ�YRQ�6,6�DP�UDXKHQ�(5�
'DV� 6,6� DXV� &U\SWRFRFFXV� FXUYDWXV� NRQQWH� DQ� 6WUXNWXUHQ� JHIXQGHQ� ZHUGHQ�� GLH� GXUFK� HLQH��

*OHLFKJHZLFKWVGLFKWH�YRQ������J�FP � �FKDUDNWHULVLHUW�ZXUGHQ��$XIJUXQG�GLHVHU�'LFKWH�XQG�HLQHV�
KRKHQ�*HKDOWHV�DQ�5LERVRPHQ� LVW�GDYRQ�DXV]XJHKHQ��GDVV�HV�VLFK�EHL�GLHVHU�0HPEUDQVWUXNWXU�
XP�UDXKHV�(5�KDQGHOW��(LQ�YHUJOHLFKEDUH�/RNDOLVDWLRQ�ZXUGH�DXFK�I�U�6,6�LQ�3K\WRSKWKRUD�PHJD�
VSHUPD� JHIXQGHQ��:lKUHQG�GLH�)XQNWLRQ�YRQ�'QD-�3URWHLQHQ� LP�/XPHQ�GHV�(5� LQVEHVRQGHUH�
EHLP�3URWHLQLPSRUW�UHODWLY�JXW�EHNDQQW�LVW��-HQVHQ�XQG�-RKQVRQ��������0LVVHOZLW]�HW�DO���������<X�HW�
DO����������PXVV�GLH�5ROOH�YRQ�F\WRVROLVFKHQ�'QD-�+RPRORJHQ�LP�=XVDPPHQKDQJ�PLW�GHP�(5�
DOV� XQEHNDQQW� JHOWHQ�� (LQH� /RNDOLVDWLRQ� YRQ�&F6,6� LP� /XPHQ� GHV� (5� HUVFKHLQW� GDEHL� DXVJH�
VFKORVVHQ��GHQQ�HLQH�HQWVSUHFKHQGH�7DUJHWLQJVHTXHQ]�IHKOW��XQG�GLH�6ROXELOLVLHUXQJ�EHL�%HKDQG�
OXQJ�GHU�0LNURVRPHQIUDNWLRQ�PLW���0�1D&O��E]Z������P0�1D � &2 � ZHLVW�GDV�6,6�DOV�SHULSKHUHV�
0HPEUDQSURWHLQ� DXV�� $XFK� NRQQWH� EHL� HLQHU� 7UDQVODWLRQ� LQ� YLWUR� LQ� *HJHQZDUW� YRQ� +XQGH�
SDQNUHDVPLNURVRPHQ�NHLQH�3UR]HVVLHUXQJ�EHREDFKWHW�ZHUGHQ��

,Q�6DFFKDURP\FHV�FHUHYLVDH�LVW�GDV�<GM�S�DOV�HLQ�F\WRVROLVFKHV�'QD-�+RPRORJHV�]XP�7HLO�DQ�GHU�
F\WRVROLVFKHQ�6HLWH�GHV�(5�ORNDOLVLHUW��&DSODQ�HW�DO����������'LH�0HPEUDQELQGXQJ�HUIROJW�EHL�GLH�
VHP�3URWHLQ��EHU�HLQHQ�)DUQHV\OUHVW��'LH�$PLQRVlXUHVHTXHQ]HQ�YRQ�&F6,6�XQG�3P6,6�HQWKDOWHQ�
NHLQ� )DUQHV\OLHUXQJVPRWLY� XQG� DXFK� NHLQH� DQGHUHQ� 6HTXHQ]DEVFKQLWWH�� GLH� DXI� HLQH� GLUHNWH�
:HFKVHOZLUNXQJ�PLW�0HPEUDQHQ� KLQGHXWHWHQ��'LH� H[SHULPHQWHOOHQ�%HIXQGH� DXV� GHU�)ORWDWLRQ�
PLW�/LSRVRPHQ�HUJDEHQ�NHLQH�0HPEUDQDIILQLWlW��$EVFKQ����������%HL�GHU�ZHLWHUHQ�6XEIUDNWLRQLH�
UXQJ�GHV�(5�GXUFK�6ROXELOLVLHUXQJ�PLW�'HWHUJHQV�XQG�DQVFKOLH�HQGHU�=HQWULIXJDWLRQ�EHIDQG�VLFK�
GDV�&F6,6�LP�3HOOHW��VR�GDVV�HV�HQWZHGHU�DQ�5LERVRPHQ�RGHU�DQGHUH�JUR�H�6WUXNWXUHQ�JHEXQGHQ�
ZDU��

'DV�QDKHOLHJHQGVWH�ZlUH�HLQH�$VVR]LDWLRQ�YRQ�6,6�PLW�PHPEUDQJHEXQGHQHQ�3RO\VRPHQ��,Q�
GHQ�([SHULPHQWHQ�]XP�QDFKWUlJOLFKHQ�%HODGHQ�GHV�(5�ZXUGH�MHGRFK�JHIXQGHQ��GDVV�GLH�$VVR�
]LDWLRQ� LP� *HJHQVDW]� ]XU� :HFKVHOZLUNXQJ� PLW� IUHLHQ� 3RO\VRPHQ� NHLQHU� ]XVlW]OLFKHU� (QHUJLH�
EHGDUI��HLQ�ZHVHQWOLFKHU�8QWHUVFKLHG� LP�%LQGXQJVYHUKDOWHQ��$QGHUHUVHLWV�ELQGHW�HLQ�&�WHUPLQDO�
XP� ����$PLQRVlXUHQ� YHUN�U]WHV� 6,6�ZHGHU� DQ�(5�QRFK� DQ� IUHLH� 3RO\VRPHQ��0|JOLFKHUZHLVH�
OLHJW�GLHV� MHGRFK�QLFKW�DP�)HKOHQ�HLQHU�HQWVSUHFKHQGHQ�%LQGXQJVGRPlQH��GD�GLH�)lKLJNHLW�]XU�
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%LQGXQJ�YRP�$JJUHJDWLRQVJUDG�DEKlQJLJ�VHLQ�N|QQWH��)�U�GDV�6LV�S�DXV�6��FHUHYLVLDH�EHVFKULHEHQ�
6KD� HW�DO�� ��������GDVV�I�U�HLQH�&KDSHURQ�$NWLYLWlW�HLQH�'LPHULVLHUXQJ�QRWZHQGLJ� LVW��GLH�MHGRFK�
EHLP�)HKOHQ�YRQ����$PLQRVlXUHQ�DP�&�7HUPLQXV�QLFKW�PHKU�HUIROJWH��)�U�GDV�&F6,6�ZlUH�HLQH�
lKQOLFKH�'LPHULVLHUXQJ�GHQNEDU��GLH� I�U�HLQH�%LQGXQJ�DQ�5LERVRPHQ�XQG�HLQHQ�ZHLWHUHQ�%LQ�
GXQJVSDUWQHU�DP�UDXKHQ�(5�HVVHQWLHOO� LVW��'D�GDV�&F6,6�RKQH�HLQH�QDV]LHUHQGH�3RO\SHSWLGNHWWH�
DQ�5LERVRPHQ�ELQGHQ�NDQQ��I�U�GLH�%LQGXQJ�MHGRFK�RIIHQEDU�(QHUJLH�QRWZHQGLJ�LVW��N|QQWH�GLHV�
DQ�GHU�%HWHLOLJXQJ�HLQHV�+VS���OLHJHQ��(V�ZlUH�GHQNEDU��GDVV�QDFK�'HSOHWLRQ�YRQ�$73�VlPWOL�
FKHV�+VS���LQ�GHU�$'3�)RUP�RGHU�RKQH�JHEXQGHQHV�1XNOHRWLG�YRUOLHJW�XQG�GXUFK�GLHVH�)RUP�
GDV�&F6,6�YRQ�GHQ�5LERVRPHQ�DEJHO|VW�ZLUG��'DVV�GLH�%LQGXQJ�DQ�5LERVRPHQ�XQG�JUR�H�6WUXN�
WXUHQ�QLFKW�VHKU�IHVW� LVW�XQG�HLQ�G\QDPLVFKHV�9HUKDOWHQ�DXIZHLVW��]HLJW�VLFK�DQ�DQVFKHLQHQG�ZL�
GHUVSU�FKOLFKHQ� (UJHEQLVVHQ� ]XU� /RNDOLVDWLRQ�� %HL� )UDNWLRQLHUXQJ� HLQHV� hEHUVWDQGHV� HLQHU�
=HQWULIXJDWLRQ�EHL��������[J�GXUFK�0ROVLHEFKURPDWRJUDSKLH�ZXUGH�GDV�&F6,6�IDVW�DXVVFKOLH�OLFK�
DQ� JUR�HQ� 6WUXNWXUHQ� JHIXQGHQ��ZXUGH� GHU� JOHLFKH�hEHUVWDQG� DXI� HLQHQ� 6DFFKDURVHJUDGLHQWHQ�
JHJHEHQ� XQG� HLQHU� PHKUVW�QGLJHQ� *HVFKZLQGLJNHLWV]HQWULIXJDWLRQ� XQWHU]RJHQ�� EOLHEHQ� QLFKW�
XQHUKHEOLFKH�0HQJHQ�PLW�GHQ�O|VOLFKHQ�3URWHLQHQ�DQ�GHU�$XIWUDJVWHOOH��/XEHFN���������2IIHQEDU�
ZXUGHQ�EHL�GHU�*HOILOWUDWLRQ�.RPSRQHQWHQ��GLH�GDV�$EO|VHQ�GHV�&F6,6�EHZLUNHQ�� VHKU� VFKQHOO�
YRQ�GHQ�JUR�HQ�6WUXNWXUHQ�HQWIHUQW���

'DV�.RQVWUXNW�PLW�GHU�'HOHWLRQ�GHU�**0�3��5HSHDWV�XQG�7HLOHQ�GHU�*�)�UHLFKHQ�5HJLRQ�
IORWLHUWH�HEHQIDOOV�PLW�GHP�(5��'LH�5ROOH�GHU�*�)�UHLFKHQ�5HJLRQ�HUZLHV�VLFK�EHLP�6LV�S�DXV�6��
FHUHYLVLDH�DOV�HVVHQWLHOO�I�U�GDV�hEHUOHEHQ�GHU�=HOOH��<DQ�XQG�&UDLJ���������:lKUHQG�HLQ�.RQVWUXNW�
DXV�GHU�*�)�UHLFKHQ�5HJLRQ�YRQ�6LV�S�XQG�GHU��EULJHQ�6HTXHQ]�YRQ�<GM�S�GHQ�DQ�VLFK�OHWDOHQ�
NQRFN�RXW�YRQ�6LV�S�NRPSOHPHQWLHUHQ�NRQQWH��HUP|JOLFKWH�GDV�XPJHNHKUWH�.RQVWUXNW�DXV�GHU�
*�)�UHLFKHQ�5HJLRQ�YRQ�<GM��XQG�GHU�UHVWOLFKHQ�6HTXHQ]�YRQ�6LV�S�NHLQ�hEHUOHEHQ�GHU�=HOOHQ��
'LH� )XQNWLRQ� GLHVHU� VSH]LHOOHQ� *�)�'RPlQH� EHLP� 6LV�S� LVW� XQEHNDQQW�� EHL� 105�
6WUXNXUXQWHUVXFKXQJHQ��+XDQJ�HW�DO�������D��PLW�GHU�LVROLHUWHQ�-�'RPlQH�GHV�(��FROL�'QD-�]HLJWH�
VLFK��GDVV�GLH�(UZHLWHUXQJ�GHU�6HTXHQ]�XP����$PLQRVlXUHQ�GHU�*�)�UHLFKHQ�5HJLRQ��GLH�VHOEVW�
NHLQH� GHILQLHUWH� 6WUXNWXU� HLQQDKP�� ]X� HLQHU� bQGHUXQJ� GHU� $QRUGQXQJ� GHU� +HOLFHV� LQ� GHU� -�
'RPlQH�I�KUWH��'LHVH�5HJLRQ�LVW�I�U�GLH�5HJXOLHUXQJ�GHU�$73DVH�$NWLYLWlW�GHV�'QD.�QRWZHQ�
GLJ��8QWHUVXFKXQJHQ�YRQ�+XDQJ� HW� DO�� �����E��GHXWHWHQ�DXI�HLQHQ�G\QDPLVFKHQ�(IIHNW�KLQ��%HL�
(UZHLWHUXQJ�GHU� -�'RPlQH�XP�GLH�*�)�UHLFKH�5HJLRQ�]HLJWH� VLFK�HLQH�$EQDKPH�GHU�6FKZLQ�
JXQJHQ�LP�'QD-�5�FNJUDWV�LP�3LFR��ELV�1DQRVHNXQGHQEHUHLFK��ZlKUHQG�LP�0LNUR��ELV�0LOOLVH�
NXQGHQEHUHLFK� HLQH� =XQDKPH� GHU� 0ROHN�OG\QDPLN� ]X� YHU]HLFKQHQ� ZDU�� 'LHV� N|QQWH� DXI� GLH�
6WLPXOLHUXQJ�GHU�$73DVH�$NWLYLWlW�YRQ�'QD.�HLQHQ�(LQIOXVV�QHKPHQ���
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������ /RNDOLVDWLRQ�YRQ�6,6�DQ�O\WLVFKHQ�.RPSDUWLPHQWHQ�
2EZRKO�GHU�3URWHLQLPSRUW�LQ�9DNXROHQ�YRUQHKPOLFK��EHU�9HVLNHO�HUIROJW��ZXUGH�LQ�+HIH�I�U�

GHQ�,PSRUW�YRQ�$PLQRSHSWLGDVH� ,�HLQH�%HWHLOLJXQJ�GHU�+VS��V�6VD�S�XQG�6VD�S�EHVFKULHEHQ��
'LHVH�EHLGHQ�3URWHLQH�NRQQWHQ�DQ�GHU�9DNXROHQPHPEUDQ�ORNDOLVLHUW�ZHUGHQ��ZDV�HLQH�5ROOH�EHL�
GHU� )XVLRQ� YRQ� 7UDQVSRUWYHVLNHOQ�PLW� GHU� 9DNXROHQPHPEUDQ� ZDKUVFKHLQOLFK� HUVFKHLQHQ� OlVVW�
�+RUVW� HW� DO��� ������ 6DW\DQDUD\DQD� HW� DO��� ������� hEHU� HLQH� P|JOLFKH� %HWHLOLJXQJ� HLQHV� 'QD-�
+RPRORJHQ�OLHJHQ�ELVKHU�NHLQH�(UNHQQWQLVVH�YRU��'DKHU�ZXUGH�HLQH�P|JOLFKH�/RNDOLVDWLRQ�YRQ�
&F6,6�LQ�O\WLVFKHQ�.RPSDUWLPHQWHQ�YRQ�&U\SWRFRFFXV�FXUYDWXV�XQWHUVXFKW��

(OHNWURQHQPLNURVNRSLVFKH�$XIQDKPHQ�YRQ�&��FXUYDWXV�]HLJWHQ�9DNXROHQ�/LSLGN|USHU��GLH�LP�
,QQHUQ� VWDUN� VWUXNWXULHUW� HUVFKLHQHQ� XQG� DXI� YHUVWlUNWH� $XWRSKDJLH� KLQGHXWHQ�� 'LHV� EHGHXWHW�
MHGRFK�� GDVV� QHEHQ� GHQ� VWUXNWXUHOOHQ� XQG� IXQNWLRQDOHQ� 9DNXROHQSURWHLQHQ� YLHOH� F\WRSODVPDWL�
VFKH�3URWHLQH�YRUKDQGHQ�VLQG��GLH�GRUW�OHGLJOLFK�GHP�$EEDX�]XJHI�KUW�ZHUGHQ���

'DKHU� �ZXUGH�GHU�$EEDX�YRQ�&F6,6�GXUFK�SXOVH�FKDVH�ODEHOOLQJ�XQWHUVXFKW��+LHUI�U�ZXUGH�
HLQ�:DFKVWXPVVWDGLXP� JHZlKOW� ���� K�1�0DQJHO�� JHZlKOW�� EHL� GHP� HLQH� VWDUNH� $EQDKPH� GHV�
6,6�*HKDOWHV�]X�YHU]HLFKQHQ�ZDU��'XUFK�%ORFNLHUXQJ�GHU�YDNXROlUHQ�3URWHDVHQ�PLW�306)�NDQQ�
GHU�$EEDX� GHU�$XWRSKDJRVRPHQ� EORFNLHUW�ZHUGHQ�� VR�GDVV� VLFK�$XWRSKDJLHN|USHU� LQ� GHU�9D�
NXROH� DQUHLFKHUQ��'LH�%HKDQGOXQJ�PLW�306)�EHZLUNW� HLQHQ�3KlQRW\S��GHU�PLW�HLQHU�0XWDWLRQ�
YRQ�$PLQRSHSWLGDVH� ,� �$S,�� LGHQWLVFK� LVW��$S,� LVW�GLH�3URWHDVH��GLH� I�U�GLH�3UR]HVVLHUXQJ�XQG�
$NWLYLHUXQJ�GHU�PHLVWHQ�YDNXROlUHQ�3URWHDVHQ�YHUDQWZRUWOLFK� LVW��:�UGH�GHU�$EEDX�YRQ�&F6,6�
�EHU� GLH� 9DNXROH� HUIROJHQ�� KlWWH� GLHV� ]X� HLQHU� GHXWOLFKHQ�9HU]|JHUXQJ� JHI�KUW��'D� LP� SXOVH�
FKDVH�([SHULPHQW�HLQH�GHUDUWLJH�9HU]|JHUXQJ�QLFKW�]X�EHREDFKWHQ�ZDU��NDQQ�GDYRQ�DXVJHJDQ�
JHQ�ZHUGHQ��GDVV�6,6�QLFKW��EHU�GLH�9DNXROH�DEJHEDXW�ZLUG���

%HL�GHU�3UlSDUDWLRQ�YRQ�9DNXROHQ�XQG�/LSLGN|USHUQ�NRQQWH�GDV�6,6�DQ�NHLQHP�GHU�EHLGHQ�
2UJDQHOOHQ�GHWHNWLHUW�ZHUGHQ��

'LHVH�3UlSDUDWLRQ�NRQQWH�KLQJHJHQ�]HLJHQ��GDVV�LQ�GHP�JHZlKOWHQ�:DFKVWXPVVWDGLXP�����K�
1RUPDOPHGLXP��HLQH�7UHQQXQJ�EHLGHU�2UJDQHOOHQ�P|JOLFK�LVW��'DGXUFK�NRQQWH�HLQ�PXWPDVVOL�
FKHV� /LSLGN|USHUSURWHLQ� �S���� GHVVHQ� /RNDOLVDWLRQ� ELVKHU� ]ZHLIHOKDIW� ZDU�� HLQGHXWLJ� DQ� /LSLG�
N|USHUQ�ORNDOLVLHUW�ZHUGHQ��$EVFKQ����������

���� )XQNWLRQ�YRQ�6,6�EHL�GHU�7UDQVODWLRQ��
'LH�(WDEOLHUXQJ�HLQHV�LQ�YLWUR�7UDQVODWLRQVV\VWHP�DXV�&U\SWRFRFFXV�FXUYDWXV�HUP|JOLFKWH�GLH�8Q�

WHUVXFKXQJ�GHV�(LQIOXVVHV�YRQ�6,6�DXI�GLH�7UDQVODWLRQ��(LQH�,QLWLDWLRQ�]XJHVHW]WHU�P51$�ZDU�LQ�
GLHVHP�6\VWHP�MHGRFK�QLFKW�P|JOLFK��'LH�*U�QGH�KLHUI�U�N|QQHQ�YLHOIlOWLJ�VHLQ��0|JOLFKHUZHLVH�
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ZXUGH�EHL�GHU�3UlSDUDWLRQ�GHV�=HOOO\VDWV�HLQ�I�U�GLH�,QLWLDWLRQ�HVVHQWLHOOHU�)DNWRU�LQDNWLYLHUW��RGHU�
HLQ� LQ�YLWUR�VW|UHQGHU�)DNWRU�ZXUGH�QLFKW�HQWIHUQW��)HLQEHUJ�XQG�0F/DXJKLQ��������EHVFKUHLEHQ�
HLQHQ� VROFKHQ� QLFKW� QlKHU� LGHQWLIL]LHUWHQ� )DNWRU�� GHU� VLFK� GXUFK� *HOILOWUDWLRQ� �EHU� 6HSKDGH[�
*���� HQWIHUQHQ� OLH���(QWVSUHFKHQGH�9HUVXFKH�PLW� GHP�=HOOO\VDW� DXV�&�� FXUYDWXV�]HLJWHQ�NHLQHQ�
(IIHNW�� ,Q� HQWVSUHFKHQGHQ� 6\VWHPHQ� DXV� 6�� FHUHYLVLDH� ZXUGH� EHREDFKWHW�� GDVV� I�U� GLH� ,QLWLDWLRQ�
HLQH�P51$� HUIRUGHUOLFK� LVW�� GLH� VRZRKO� �EHU� HLQH� 3RO\DGHQ\OLHUXQJ� DOV� DXFK� �EHU� HLQ� ���&DS�
YHUI�JHQ�PXVV��'XUFK�=XJDEH�HLQHV�&DS�$QDORJHQ�]XP�7UDQVODWLRQVDQVDW]�ZXUGH�GLH�,QLWLDWLRQ�
YHUKLQGHUW� �,L]XND� XQG� 6DUQRZ�� ������� )�U� GLH�8QWHUVXFKXQJHQ� LQ�&�� FXUYDWXV�ZXUGH�GDKHU�YHU�
VXFKW�� GLH� GXUFK� 7UDQVNULSWLRQ� LQ� YLWUR� HUKDOWHQH�P51$�GXUFK�ZLHGHUKROWH� )lOOXQJ� YRQ� �EHU�
VFK�VVLJHP�ÅFDSSLQJ�UHDJHQV´�]X�EHIUHLHQ��ZDV�MHGRFK�QLFKW��EHUSU�IW�ZHUGHQ�NRQQWH���

(LQ�ZHLWHUHV�3UREOHP�EHL�7UDQVODWLRQVV\VWHPHQ�LVW�HLQH�,QIHNWLRQ�GXUFK�9LUHQ��GLH�]XP�HLQHQ�
7UDQVODWLRQVYRUJlQJH� GLUHNW� GXUFK� 0RGLILNDWLRQ� YRQ� GDUDQ� EHWHLOLJWHQ� 3URWHLQHQ� EHHLQIOXVVHQ�
XQG�]XP�DQGHUHQ�DXFK�GXUFK�GLH�$QZHVHQKHLW�YLUDOHU�51$��WHLOZHLVH�'RSSHOVWUDQJ�51$��VW|�
UHQ��GV51$�NDQQ�YRQ�GHU�EHL�GHU�3UlSDUDWLRQ�GHV�/\VDWHV�YHUZHQGHWHQ�6��1XNOHDVH�QLFKW�DEJH�
EDXW�ZHUGHQ��,Q�6��FHUHYLVLDH�EHZLUNW�GLH�$QZHVHQKHLW�YRQ�YLUDOHU�/�$�51$�HLQH�YROOVWlQGLJH�%OR�
FNLHUXQJ� GHU� ,QLWLDWLRQ� LQ� YLWUR� �,L]XND� XQG� 6DUQRZ�� ������� +|FKVWZDKUVFKHLQOLFK� LVW� DXFK�
&U\SWRFRFFXV� FXUYDWXV� PLW� HLQHP� 9LUXV� LQIL]LHUW��0DWWH� HW� DO�� ������� IDQGHQ� HLQ� YLUXV�OLNH� SDUWLFOH�
�9/3��YRQ����QP�'XUFKPHVVHU��GDV�HLQ� OLQHDUHV�GRSSHOVWUlQJLJHV�51$�0ROHN�O�YRQ�������P�
/lQJH�HQWKLHOW��)�U�GLH�7UDQVODWLRQ��EHU�,5(6��LQWHUQDO�ULERVRPH�HQWU\�VLWHV��ZHUGHQ�HLQLJH�,QL�
WLDWLRQVIDNWRUHQ�QLFKW�EHQ|WLJW��HEHQVR�LVW�HLQ����FDS�QLFKW�QRWZHQGLJ��9RU�GLHVHP�+LQWHUJUXQG�
ZDU�HV�QRWZHQGLJ��YRQ�51$�9LUHQ�DEJHOHLWHWH�51$�]X�WHVWHQ��$XFK�PLW�GLHVHQ�51$V�ZDU�NHLQH�
,QLWLDWLRQ�IHVWVWHOOEDU��

'DV� )HKOHQ� GHU� 7UDQVODWLRQVLQLWLDWLRQ� HUP|JOLFKWH� MHGRFK� HLQH� JHVLFKHUWH� LVROLHUWH� %HWUDFK�
WXQJ� GHU� (ORQJDWLRQ� GHU� LP� =HOOO\VDW� YRUKDQGHQHQ�P51$��:LH� GXUFK� �'�*HOHOHNWURSKRUHVH�
JH]HLJW�ZHUGHQ�NRQQWH��$EVFKQ����������UHSUlVHQWLHUW�GDV�LQ�YLWUR�6\VWHP�GHQ�=XVWDQG�GHU�=HOOH�LQ�
YLYR�VHKU�JXW��'HU�=XVDW]�YRQ�&F6,6�E]Z��GLH�'HSOHWLRQ�GHV�HQGRJHQHQ�&F6,6�PLW�$QWLN|USHUQ�
KDWWH�NHLQHQ�(LQIOXVV�DXI�GLH�(ORQJDWLRQ��$EVFKQ����������(V�VWHOOW�VLFK�MHGRFK�GLH�)UDJH��LQ�ZHO�
FKHP�8PIDQJ�&F6,6�GHSOHWLHUW�ZHUGHQ�PXVV��XP�HLQHQ�(IIHNW�]X�KDEHQ��9HUJOHLFKHQ�OlVVW�VLFK�
GLH�6LWXDWLRQ�PLW�8QWHUVXFKXQJHQ� LQ�6�� FHUHYLVLDH� �=KRQJ�XQG�$UQGW���������EHL�GHQHQ�GDV�6,6��
*HQ�XQWHU�GLH�.RQWUROOH�GHV�*$/��3URPRWRUV�JHEUDFKW�ZXUGH��1DFK�:HFKVHOQ�YRQ�*DODNWRVH��
DXI�*OXFRVHKDOWLJHV�0HGLXP�EHZLUNWH�GLH�GDUDXV�UHVXOWLHUHQGH�NRQWLQXLHUOLFKH�9HUULQJHUXQJ�GHV�
*HKDOWHV�DQ�6LV�S�ELV�]X�HLQHU�$EQDKPH�XP������NHLQH�bQGHUXQJ�LQ�:DFKVWXPVYHUKDOWHQ�XQG�
3KlQRW\S��(UVW�EHL�HLQHU�.RQ]HQWUDWLRQ�YRQ�6LV�S�JHULQJHU�DOV�����GHV�XUVSU�QJOLFKHQ�*HKDOWHV�
NDP� HV� ]X�PRUSKRORJLVFKHQ�9HUlQGHUXQJHQ�ZLH� HLQHU��EHUJUR�HQ�9DNXROH��9HUKLQGHUXQJ�GHU�
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=HOOWHLOXQJ�XQG�'HIHNWHQ�GHU�.HUQZDQGHUXQJ�YRQ�GHU�0XWWHU]HOOH� LQ�GLH�DXVNQRVSHQGH�7RFK�
WHU]HOOH��'LH�'HSOHWLRQ� GHV�&F6,6�PLW�$QWLN|USHUQ� LP�=HOOO\VDW� DXV�&�� FXUYDWXV� I�KUWH� ²� EHOHJW�
GXUFK�:HVWHUQEORWDQDO\VH� �� � ]X� HLQHU� 9HUULQJHUXQJ� GHU�&F6,6�.RQ]HQWUDWLRQ� XQWHU� GLH�1DFK�
ZHLVJUHQ]H��GLHVH�*UHQ]H�ODJ�GHXWOLFK�XQWHU�����GHU�$XVJDQJVNRQ]QWUDWLRQ��'HPQDFK�NDQQ�HLQ�
(LQIOXVV�YRQ�&F6,6�DXI�GLH�7UDQVODWLRQV�(ORQJDWLRQ�ZHLWJHKHQG�DXVJHVFKORVVHQ�ZHUGHQ��*HQHWL�
VFKH�8QWHUVXFKXQJHQ�DQ�6��FHUHYLVLDH�NDPHQ�]X�HLQHP�YHUJOHLFKEDUHQ�(UJHEQLV��%HL�HLQHU�WHPSH�
UDWXUVHQVLWLYHQ�6,6�0XWDQWH��GHU�GLH�3HSWLGUHJLRQ���������IHKOWH��ZXUGH�QDFK�7HPSHUDWXUHUK|�
KXQJ� HLQH� 9HUULQJHUXQJ� GHU� SRO\VRPDOHQ� 6WUXNWXUHQ� EHREDFKWHW�� ZlKUHQG� GHU� $QWHLO� DQ� ��� 6�
0RQRVRPHQ�VWDUN�]XQDKP���=KRQJ�XQG�$UQGW���������'D�GLHVHU�(IIHNW�EHL�GHU�%ORFNLHUXQJ�GHU�
(ORQJDWLRQ� GXUFK� &\FORKH[LPLG� QLFKW� DXIWUDW�� PXVVWHQ� GLH� VR� EHREDFKWHWHQ�0RQRVRPHQ� DXV�
3RO\VRPHQ�KHUYRUJHJDQJHQ�VHLQ��'LH�(ORQJDWLRQ�ZXUGH�GXUFK�GLH�0XWDWLRQ�LP�6,6�DQVFKHLQHQG�
QLFKW� EHLQIOXVVW�� VRQGHUQ� HLQH� 3KDVH� GHU� ,QLWLDWLRQ� P|JOLFKHUZHLVH� GLH� 'LVVR]LDWLRQ� GHV� ��6�
.RPSOH[HV�LQ�GLH�8QWHUHLQKHLWHQ��EHYRU�GLH�%LOGXQJ�GHU�3UlLQLWLDWLRQVNRPSOH[HV�HUIROJW���=KRQJ�
XQG�$UQGW������������

���� :HFKVHOZLUNXQJ�YRQ�6,6�PLW�+VS���
%HLP�'XUFKPXVWHUQ� HLQHU� F'1$�%DQN�YRQ�3K\WRSKWKRUD� QDFK� F\WRVROLVFKHQ�+VS��� ILHO�GLH�

�EHUUDVFKHQG�KRKH�=DKO�YRQ�+VS���.ORQHQ�DXI��'LHVH�%DQN�ZDU�DXV���7DJH�DOWHP�0\FHO�EHL�
:DFKVWXP�DXI�2OHDWPHGLXP�SUlSDULHUW�ZRUGHQ��GLHVH�%HGLQJXQJHQ�VWHOOHQ�NHLQH�6WUHVVVLWXDWLRQ�
GDU��'DV�I�U�GLH�(PXOJLHUXQJ�GHV�2OHDWV�GHP�0HGLXP�]XJHVHW]WH�7ZHHQ���VROOWH�NHLQHQ�VW|UHQ�
GHQ�(IIHNW�KDEHQ��,Q�+H/D�=HOOHQ��GLH�XP�HLQ�9LHOIDFKHV�HPSILQGOLFKHU�DXI�'HWHUJHQWLHQ�UHDJLH�
UHQ��ZXUGH�VRJDU�,QKLELWLRQ�GHU�+VS���([SUHVVLRQ�GXUFK�JHULQJVWH�0HQJHQ�7ZHHQ���EHREDFK�
WHW� �3LDR� HW� DO��� ������ $OOHUGLQJV� N|QQHQ� RIIHQEDU� DXFK� VSRQWDQ� HLQH� VHKU� KRKH� � +VS���
([SUHVVLRQHQ�HUIROJHQ��I�U�GLH�NHLQ�$XVO|VHU�IHVWVWHOOEDU�LVW��,Q�=HEUDILVFK�ZXUGHQ�LQ�HLQHP�IU��
KHQ�/DUYHQVWDGLXP��������K�QDFK�%HIUXFKWXQJ��HLQ�HQWZLFNOXQJVDEKlQJLJHU�VSRQWDQHU�$QVWLHJ�
GHV�+VS���*HKDOWHV�EHREDFKWHW��GHU�NXU]H�=HLW�VSlWHU�ZLHGHU�DEQDKP���<HK�XQG�+VX���������

�%HLP� 6FUHHQHQ� GHU� %DQN� QDFK�+VS��V� GHU� 6VE�.ODVVH� ]HLJWHQ� DOOH� ��� QlKHU� XQWHUVXFKWHQ�
.ORQH� HLQ� +\EULGLVLHUXQJ�PLW� GHU� 6RQGH� JHJHQ� GDV� .,((9'�0RWLY� GHU� 6VD�*UXSSH�� 6RIHUQ�
3K\WRSKWKRUD�6VE�+RPRORJH�EHVLW]WHQ�VROOWH�� VLQG�GLHVH�DXI�P51$�(EHQH�RIIHQEDU� VWDUN�XQWHU�
UHSUlVHQWLHUW�� ,Q� 6�� FHUHYLVLDH� LVW� MHGRFK� GDV� *HJHQWHLO� GHU� )DOO�� %HL� :DFKVWXP� DXI� *OXFRVH�
9ROOPHGLXP�ZXUGHQ�SUR�=HOOH����.RSLHQ�66%���XQG�66%��P51$�JHIXQGHQ�KLQJHJHQ�QXU�����
0ROHN�OH� 66$��P51$� XQG� ����� .RSLHQ� YRQ� 66$��� 66$�� XQG� 66$�� ZHUGHQ� XQWHU� LGHDOHQ�
:DFKVWXPVEHGLQJXQJHQ�QLFKW�H[SULPLHUW���9HOFXOHVFX�HW�DO���������:RGLFND�HW�DO���������
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%HL�8QWHUVXFKXQJHQ�GHU�:HFKVHOZLUNXQJ� LQ� YLWUR�NRQQWH�HLQHUVHLWV�PLW�EDNWHULHOO��EHUH[SUL�
PLHUWHQ�3URWHLQHQ�XQG�DQGHUHUVHLWV�GXUFK�&R�,PPXQSUl]LSLWDWLRQ�PLW�LQ�YLWUR�WUDQVODWLHUWHQ�3UR�
WHLQHQ��HLQH�,QWHUDNWLRQ�YRQ�3P6,6�PLW�DOOHQ�GUHL�+VS��V�QDFKJHZLHVHQ�ZHUGHQ��(LQH�%HYRU]X�
JXQJ� HLQHV� GHU� GUHL�+VS��V� NRQQWH� QLFKW� JH]HLJW� ZHUGHQ�� ZDV� EHL� LQ� YLWUR� ([SHULPHQWHQ� DXFK�
QLFKW�XQEHGLQJW�]X�HUZDUWHQ�LVW��=ZDU�NRQQWH�YRQ�'LHIHQEDFK�XQG�.LQGO��������HLQH�DXVJHSUlJWH��
6HOHNWLYLWlW� GHU�:HFKVHOZLUNXQJ� LQ� YLWUR� YRQ� HLQHP� JO\R[\VRPDOHQ�'QD-� DXV� FXFXPLV� VDWLYXV�PLW�
]ZHL� F\WRVROLVFKHQ� +VS��� EHREDFKWHW� ZHUGHQ�� GLHV� LVW� MHGRFK� QLFKW� GLH� 5HJHO�� (LQH�
'QD-�+VS���:HFKVHOZLUNXQJHQ� NDQQ� DXFK�PLW�3URWHLQHQ� DXV�ZHQLJ�YHUZDQGWHQ�6SH]LHV�EHR�
EDFKWHW�ZHUGHQ��EHLVSLHOVZHLVH�<GM�S�DXV�6��FHUHYLVLDH�PLW�+VF���DXV�0HQVFK��.LQJ�HW�DO����������

'LH�*UHQ]HQ�HLQHU�$QDO\VH� LQ� YLWUR�]HLJWH�DXFK�HLQH�EHREDFKWHWH�3RO\PHULVDWLRQ�YRQ�+VS���
PLW�$73� EHL� 6,6� LP�8QWHUVFKXVV�� DOVR� HLQHP�.RQ]HQWUDWLRQVYHUKlOWQLV�� GDV� GHP� LQ� GHU�=HOOH�
HQWVSULFKW��bKQOLFKHV�ZXUGH�YRQ�.LQJ�HW�DO����������I�U�<GM�S�LQ�9HUELQGXQJ�PLW�+VS��V�DXV�+H�
IH�XQG�DXFK�5LQGHUKLUQ�EHULFKWHW��'LHVH�%LOGXQJ�YRQ�$JJUHJDWHQ�LQ�YLWUR�NDQQ�LQWHUSUHWLHUW�ZHUU�
GHQ�DOV�HLQH�$UW�JHJHQVHLWLJHU�)DOWXQJVYHUVXFK��EHL�GHP�+VS���JOHLFK]HLWLJ�VHLQ�HLJHQHV�6XEVWUDW�
LVW��$QGHUHUVHLWV�VLQG�SRO\PHUH�+VS���.RPSOH[H�DXFK�LQ�YLYR�JHIXQGHQ�ZRUGHQ��,Q�6lXJHU]HOOHQ�
H[LVWLHUHQ� WHPSHUDWXUDEKlQJLJ� +VS���� XQG� +VF���3RO\PHUH�� GLH� EHL� 'HSOHWLRQ� YRQ� $73� GH�
VDJJUHJLHUWHQ��*DR�HW�DO���������$X�HUGHP�ZXUGHQ�+VS���$JJUHJDWH�JHIXQGHQ��GLH�NHLQH�&KDSH�
URQ�$NWLYLWlW� EHVD�HQ�� VLFK� MHGRFK� EHL� RGHU� =XJDEH� YRQ� GHQDWXULHUWHU� /XFLIHUDVH� DXIO|VWHQ��
�$QJHOLGLV� HW�DO���������*DR� HW�DO���������,Q�7DEDN�=HOOHQ�ZXUGHQ�lKQOLFKH�.RPSOH[H�VRJHQDQQWH�
ÅKHDW� VKRFN� JUDQXOD� �KVJ�´�JHIXQGHQ��GLH�QHEHQ�+VS���XQG�+VS��� DXFK�QRFK� VP+VSV� �VPDOO�
KHDWVKRFN�SURWHLQV�� HQWKLHOWHQ� �6P\NDO� HW� DO��� ������� 'LH� )XQNWLRQ� GLHVHU� .RPSOH[H� LVW�P|JOL�
FKHUZHLVH� HLQH� $UW� /DJHUXQJ� YRQ� ]HLWZHLOLJ� QLFKW� EHQ|WLJWHQ� &KDSHURQHQ� LQ� HLQHU� LQDNWLYHQ�
)RUP��*DR�HW�DO����������'LH�)lKLJNHLW�]XU�%LOGXQJ�GLHVHU�.RPSOH[H�PDFKW�GLH�%HXUWHLOXQJ�HLQHU�
,QWHUDNWLRQ�LQ�YLWUR��LQVEHVRQGHUH�EHL�9HUZHQGXQJ�EDNWHULHOO��EHUH[SULPLHUWHU�3URWHLQH�LQ�KRKHQ�
.RQ]HQWUDWLRQHQ�� VFKZLHULJ��GD�HLQ� IXQNWLRQHOOHU�=XVDPPHQKDQJ�XQWHU�8PVWlQGHQ�QXU�YRUJH�
WlXVFKW�ZLUG���

%HL�GHU�8QWHUVXFKXQJ�HLQHU�P|JOLFKHQ�6WLPXODWLRQ�GHU�$73DVH�$NWLYLWlW�GHU�+VS��V�GXUFK�
3P6,6�]HLJWH� VLFK�NHLQ� VLJQLILNDQWHU�(IIHNW��(QWZHGHU�ZDU�6,6�DXIJUXQG�GHV�+LV�WDJV�RGHU�GHU�
hEHUH[SUHVVLRQ� LQ� (�� FROL� LQDNWLY�� RGHU� HV� IHKOWH� HLQ� GHQDWXULHUWHV� 6XEVWUDW�� 'D� HLQH�
3P6,6�+VS���:HFKVHOZLUNXQJ� XQWHU�P|JOLFKVW� SK\VLRORJLVFKHQ�%HGLQJXQJHQ� GLH� YHUOlVVOLFKV�
WHQ�$XVVDJHQ�HUODXEW��HUIROJWH�HLQH�$QDO\VH�GXUFK�GDV�7ZR�+\EULG�6\VWHP����

:lKUHQG� LQ� YLWUR�JH]HLJW�ZHUGHQ�NRQQWH��GDVV�3P6,6�SULQ]LSLHOO�PLW�DOOHQ�GUHL�+VS��V� LQWHU�
DJLHUHQ� NDQQ�� NRQQWH� GXUFK� 7ZR�+\EULG�$QDO\VH� HLQH� 6HOHNWLYLWlW� QDFKJHZLHVHQ� ZHUGHQ�� 'LH��
%HZHUWXQJ�YRQ�7ZR�+\EULG�$QDO\VHQ�KDW�LQVEHVRQGHUH�EHL�&KDSHURQHQ�PLW�9RUVLFKW�]X�HUIRO�
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JHQ�� 'LH� $IILQLWlW� ]X� XQYROOVWlQGLJ� JHIDOWHWHQ� 3URWHLQHQ�� ]XP� %HLVSLHO� GLH� P|JOLFKHUZHLVH�
VFKOHFKWJHIDOWHWHQ�)XVLRQVSURWHLQH��I�KUWH�I�U�GLH�+LW]HVFKRFNSURWHLQH�]X�HLQHP�XQDQJHIRFKWH�
QHQ� 3ODW]� �� DXI� GHU� /LVWH� GHU� IDOVFK� SRVLWLYHQ� .ORQH� EHL� 7ZR�+\EULG�6FUHHQV� YRQ� F'1$�
%DQNHQ��+HQJHQ���������)�U�GLH�8QWHUVXFKXQJ�GHU�:HFKVHOZLUNXQJ�YRQ�3P6,6�NRQQWH�GHQQRFK�
HLQH� HLQGHXWLJH�� VHOHNWLYH�:HFKVHOZLUNXQJ� QDFKJHZLHVHQ�ZHUGHQ��9RQ� GHQ� GUHL�+VS��V� ]HLJWH�
HLQHV�NHLQH�:HFKVHOZLUNXQJ�PLW�3P6,6���

'HU�9HUJOHLFK�PLW�GHP�HEHQIDOOV�XQWHUVXFKWHQ�'QD-�3URWHLQ�3P'QD-��HLQHP�ZHLWHUHQ�+VS���
DXV�3��PHJDVSHUPD�� HUJDE�NHLQH�:HFKVHOZLUNXQJHQ�PLW�GHQ�+VS��V�QDFKJHZLHVHQ�ZHUGHQ��'LHV�
ZXUGH�� LQ�EHLGHQ�.RPELQDWLRQHQ�PLW�GHQ�7ZR�+\EULG�)XVLRQVSDUWQHUQ�/H[$�XQG�%���EHZLH�
VHQ��3P'QD-�JHK|UW�HEHQVR�ZLH�GDV�3P6,6�]X�GHQ�7\S��+VS��V��(LQH�JHQHUHOOH�XQVSH]LILVFKH�
:HFKVHOZLUNXQJ�GHU�+VS��V�RGHU�GHU�'QD-�+RPRORJHQ�PLW�XQYROOVWlQGLJ�JHIDOWHWHQ�3URWHLQHQ�
NRQQWH� VRPLW� DXVJHVFKORVVHQ�ZHUGHQ��+VS�����XQG�+VS������ DEHU�QLFKW�+VS������ LQWHUDJLHUHQ�
PLW�3P6,6��ZlKUHQG�PLW�3P'QD-�NHLQH�:HFKVHOZLUNXQJ�HUIROJW���

'LHVHU�%HIXQG�DXV�GHU�7ZR�+\EULG�$QDO\VH�HUVFKHLQW�DXV�]ZHL�*U�QGHQ�SODXVLEHO��(LQ�+LQ�
ZHLV�HUJLEW�VLFK�DXV�GHP�9HUJOHLFK�GHU�$PLQRVlXUHVHTXHQ]HQ��

�
                                                                                                
                   *        20         *        40         *        60         *        8       
Hsp70-1 : MAQATTGYSVGIDLGTTYSCVGVWQNDRVEIIANDQGNRTTPSYVAFTDSERLIGDAAKNQVAMNAHNTVFDAKRLIGR :  79 
Hsp70-2 : MSEPITGQSVGIDLGTTYSCVGVWQNDRVEIIANDQGNRTTPSYLAFTDTERLIGDAAKNQVAMNAHNTVFDAKRLIGR :  79 
Hsp70-3 : MAQSVSGYSVGIDLGTTYSCVGVWQNDRVEIIANDQGNRTTPSYVAFTDSERLIGDAAKNQVAMNAHNTVFDAKRLIGR :  79 
          Maq  tGySVGIDLGTTYSCVGVWQNDRVEIIANDQGNRTTPSYvAFTDsERLIGDAAKNQVAMNAHNTVFDAKRLIGR       
                                                                                                
          0         *       100         *       120         *       140         *       1       
Hsp70-1 : KFSDPVVQADIKHWPFKLTSGAGDKPQITVQFKGESKTFQPEEISSMVLIKMREVAEAFIGKEVKNAVITVPAYFNDSQ : 158 
Hsp70-2 : KFSDPIVQADIKHWPFKLTSGAGDKPQITVQFKGESKTFQPEEISSMVLIKMREVAEAFIGKEVKNAVMTVPAYFNDSQ : 158 
Hsp70-3 : KFSDPIVQADIKHWPFKLTSGAGDKPQITVQFKGESKTFQPEEISSMVLIKMREVAEAFIGKEVKNAVITVPAYFNDSQ : 158 
          KFSDPiVQADIKHWPFKLTSGAGDKPQITVQFKGESKTFQPEEISSMVLIKMREVAEAFIGKEVKNAViTVPAYFNDSQ       
                                                                                                
          60         *       180         *       200         *       220         *              
Hsp70-1 : RQATKDAGAIAGLNVLRIINEPTAAAIAYGLDKKGGERNVLIFDLGGGTFDVSLLSIEEGIFEVKATAGDTHLGGEDFD : 237 
Hsp70-2 : RQATKDAGAIAGLNVLRIINEPTAAAIAYGLDKKGGERNVLIFDLGGGTFDVSLLTIEEGIFEVKATAGDTHLGGEDFD : 237 
Hsp70-3 : RQATKDAGAIAGLNVLRIINEPTAAAIAYGLDKKGGERNVLIFDLGGGTFDVSLLSIEEGIFEVKATAGDTHLGGEDFD : 237 
          RQATKDAGAIAGLNVLRIINEPTAAAIAYGLDKKGGERNVLIFDLGGGTFDVSLLsIEEGIFEVKATAGDTHLGGEDFD       
                                                                                                
          240         *       260         *       280         *       300         *             
Hsp70-1 : NRLVEYFTQEFKRKHRKDLTQNQRALRRLRTACERAKRTLSSSAQAYIEIDSLYDGVDFNSTITRARFEDMCGDYFRKT : 316 
Hsp70-2 : NRLVEFFVAEFKRKHRKDMTVNSREMRRLRTACERAKRTLSTSAQAYIEIDTLLDGIDFNSTITRARFEDLCGEFFRKT : 316 
Hsp70-3 : NRLVDHFTQEFKRKHRKDITDNQRALRRLRTACERAKRTLSSSAQAYIEIDSLFDGIDFNSTITRARFEDMCGDYFRKT : 316 
          NRLVe FtqEFKRKHRKD T NqRalRRLRTACERAKRTLSsSAQAYIEIDsL DGiDFNSTITRARFEDmCGdyFRKT       
                                                                                                
           320         *       340         *       360         *       380         *            
Hsp70-1 : MEPVEKVLRDAKLSKSQVHEVVLVGGSTRIPKVQQLLSDFFNGKEPNKSINPDEAVAYGATVQAAILSGNDSSEKLQDL : 395 
Hsp70-2 : MDPVAQVLRDSKLSKGQVNEIVLVGGSTRIPKVQQLLMDFFNGKELFKSINPDEAVAYGATVQAAILSGGSTSSKLQDL : 395 
Hsp70-3 : MEPVEKVLRDAKLSKSQVHEVVLVGGSTRIPKVQQLLSDFFNGKEPNKSINPDEAVAYGATVQAAILSGNDSSEKLQDL : 395 
          MePVekVLRDaKLSKsQVhEvVLVGGSTRIPKVQQLLsDFFNGKEpnKSINPDEAVAYGATVQAAILSGndsSeKLQDL       
                                                                                                
            400         *       420         *       440         *       460         *           
Hsp70-1 : LLLDVTPLSLGLETAGGVMTTLIARNTTVPTKKSQTFSTYADNQPGVLIQVFEGERSMTRDNNLLGKFNLDAIPPMPRG : 474 
Hsp70-2 : LLLDVAPLSLGLETAGGVMTKLIPRNTTVPAKKTQSFSTYADNQSGVLIQVFEGERSMTRDNHLLGKFNLDGIPPMPRG : 474 
Hsp70-3 : LLLDVTPLSLGLETAGGVMTTLIARNTTVPTKKSQTFSTYADNQPGVLIQVFEGERSMTRDNNLLGKFNLDGIPPMPRG : 474 
          LLLDVtPLSLGLETAGGVMTtLIaRNTTVPtKKsQtFSTYADNQpGVLIQVFEGERSMTRDNnLLGKFNLDgIPPMPRG       
                                                                                                
             480         *       500         *       520         *       540         *          
Hsp70-1 : VPQIDVTFDIDANGILNVSPVEKSTGKENKITITNDKGRLSQADIDRMVSEAEKYKSEDEANKMRIEAKNALENYAYSL : 553 
Hsp70-2 : VPQIDVTFDVDVNGILNVSAVEKSTGKENKITITNDKGRLSQDEIDRMVADAEKYKDQDERNKLRIESKNALENYAFSL : 553 
Hsp70-3 : VPQIDVTFDIDANGILNVSAVEKSTGKENKITITNDKGRLSQADIDRMVSEAEKYKSEDEANKIRIEAKNALENYAYNL : 553 
          VPQIDVTFDiDaNGILNVSaVEKSTGKENKITITNDKGRLSQadIDRMVseAEKYKseDEaNK RIEaKNALENYAysL       
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              560         *       580         *       600         *       620         *         
Hsp70-1 : RNSLNDEKLKEKIPEPDKKVVDDKVTETISWLDAHQSPEKEEYESKQKELEGVANPILQKMYAAAGGVP---------- : 622 
Hsp70-2 : RSSTREEKLAAKLKAEDKKTIEDKVADTLRWLDANQSAEKEEFDAKQQELEAVANPIMQKNYAAAGAGAG--------- : 623 
Hsp70-3 : RNTLNDEKLKDQISEDDKKAIDDKVTETINWLDANQSAEKEEYEGKQKELEGIANPILQKMYAAAGGAPGAEGGMPGGM : 632 
          RnslndEKLk ki e DKK idDKVteTi WLDAnQSaEKEEye KQkELEgvANPIlQKmYAAAGg pg                
                                               
               640         *       660         
Hsp70-1 : --GMPGGMPGAGAPPSSGDADQGPKIEEVD : 650 
Hsp70-2 : --GMGGVGGATGGTPGGAGGGEGPKIEEVD : 651 
Hsp70-3 : PGGMPGGMPGAGAPP-AGAPDQGPKIEEVD : 661 
            GMpGgmpgaGapP  g  dqGPKIEEVD       
 

��
�
'LH�$PLQRVlXUHVHTXHQ]HQ�DOOHU�GUHL�3URWHLQH�ZHLVHQ�XQWHUHLQDQGHU� VHKU�KRKH�+RPRORJLHQ�

DXI�� GLH� $73DVH�'RPlQH� LP�1�WHUPLQDOHQ� %HUHLFK� LVW� �EHU� ZHLWH� $EVFKQLWWH� LGHQWLVFK�� =ZHL�
ZHVHQWOLFKH� 8QWHUVFKLHGH� IDOOHQ� MHGRFK� DXI�� 'DV�+VS����� EHVLW]W� QDKH� GHP� &�7HUPLQXV� HLQH�
YHUOlQJHUWH� $PLQRVlXUHVHTXHQ]� PLW� ]ZHL� **03�5HSHDWV�� 'LHVHV� 0RWLY� LVW� EHL� &KDSHURQHQ�
KlXILJ��H[LVWLHUW�DXFK�EHL�+VS��V��$EGDOODK�HW�DO���������6\LQ�XQG�*ROGPDQ��������XQG�+VS��V��VR�
DXFK�EHL�6,6��'LH�)XQNWLRQ�GLHVHV�YHUPXWOLFK�VHKU�IOH[LEOHQ�%HUHLFKV�LVW�ELVKHU�XQNODU��HLQH�5ROOH�
EHL� GHU� %LQGXQJ� YRQ� 6XEVWUDWSURWHLQHQ� HUVFKHLQW� ZDKUVFKHLQOLFK�� 'LHVH� ]XVlW]OLFKHQ�**03�
UHSHDWV� VLQG� MHGRFK� I�U� HLQH� VSH]LILVFKH� :HFKVHOZLUNXQJ� PLW� 3P6,6� DQVFKHLQHQG� QLFKW� DXV�
VFKODJJHEHQG��GD�GDV�+VS�����GLHVHV�0RWLY�QLFKW�EHVLW]W��'HU�DQGHUH�DXIIlOOLJH�8QWHUVFKLHG� LVW�
DQ� NHLQHU� EHVWLPPWHQ� 6HTXHQ]� IHVW]XPDFKHQ�� +VS����� XQG� +VS����� EHVLW]HQ� XQWHUHLQDQGHU�
GHXWOLFK�K|KHUH�+RPRORJLHQ�DOV�MHZHLOV�]XP�+VS������%HL�GLHVHP�]HLJW�VLFK��ZHQQ�DXFK�QXU�LQ�
HLQLJHQ�ZHQLJHQ�$PLQRVlXUHQ�HLQH�GHXWOLFKH�$EZHLFKXQJ�]X�GHQ�EHLGHQ�DQGHUHQ��'XUFK�GLHVHQ�
$EZHLFKXQJHQ�PXVV�GLH�:HFKVHOZLUNXQJ�PLW�6,6�EHVWLPPW�ZHUGHQ��ZDKUVFKHLQOLFK� LVW�KLHUEHL�
HLQ�%HUHLFK�VHKU�QDKH�DP�&�7HUPLQXV�HQWVFKHLGHQG��'D�ELVKHU�NHLQH�6WUXNWXUGDWHQ�YRP�H[WUH�
PHQ�&�7HUPLQXV�HXNDU\RQWLVFKHU�+VS��V�H[LVWLHUHQ��VLQG�JHQDXHUH�$XVVDJHQ�QLFKW�P|JOLFK���

'DV�(UJHEQLV�DXV�GHU�7ZR�+\EULG�$QDO\VH�ZLUG�DXFK�GXUFK�GLH�([SUHVVLRQ�GHU�+VS���JH�
VW�W]W��+VS�����XQG�+VS�����ZHUGHQ� LQ�HLQHP�IU�KHQ�:DFKVWXPVVWDGLXP�VWDUN�H[SULPLHUW��]X�
HLQHP�=HLWSXQNW��]X�GHP�DXFK�3P6,6�P51$�UHODWLY�VWDUN�YRUKDQGHQ�LVW��ZlKUHQG�NHLQH�([SUHV�
VLRQ�YRQ�+VS�����IHVWVWHOOEDU�ZDU�����

���� )XQNWLRQ�YRQ�6,6��
'LH�N�U]OLFK�JHO|VWH�.ULVWDOOVWUXNWXU�HLQHV�&�WHUPLQDOHQ�)UDJPHQWV� �$6����������YRQ�6LV�S�

DXV�6DFFKDURP\FHV� FHUHYLVLDH�HUJDE�HLQH�JHVWUHFNWH�$QRUGQXQJ�DXV�]ZHL�XQWHUHLQDQGHU�VHKU�lKQOLFK�
DXIJHEDXWHQ�'RPlQHQ��GLH� LP�.ULVWDOO��EHU�HLQH�NXU]H�+HOL[�DP�H[WUHPHQ�&�7HUPLQXV�HLQ�F � �
V\PPHWULVFKHV� 'LPHU� ELOGHW�� (LQH� K\GURSKREH� )XUFKH� LQ� GHU� 1lKH� GHV� hEHUJDQJV� ]XU� -�
'RPlQH�VWHOOW�K|FKVWZDKUVFKHLQOLFK�HLQH�%LQGXQJVVWHOOH�I�U�GDV�6XEVWUDWSHSWLG�GDU��VR�GDVV�GDV�

$EELOGXQJ�����9HUJOHLFK�GHU�
$PLQRVlXUHVHTXHQ]HQ�GHU�GUHL�F\WRVROLVFKHQ�
+VS���DXV�3��PHJDVSHUPD�
$EZHLFKXQJHQ�YRQ�GHU�.RQVHQVXVVHTXHQ]�VLQG�
JUDX�E]Z��ZHL��XQWHUOHJW�
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����

LQ� $EELOGXQJ� ���� GDUJHVWHOOWH� 0RGHOO� HLQHU� P|JOLFKHQ� +VS���+VS���,QWHUDNWLRQ� DXIJHVWHOOW�
ZXUGH��6KD�HW�DO���������

'LHVHV� 0RGHOO� YHUDQVFKDXOLFKW� GDU�EHUKLQDXV�� ZHVKDOE� GLH� 6SH]LILWlW� GHU� +VS���+VS���
:HFKVHOZLUNXQJ�RIIHQEDU�MHZHLOV�GXUFK�GLH�&�7HUPLQL�EHVWLPPW�ZLUG��/RSH]�%XHVD�HW�DO����������
REZRKO� DOV� GLUHNWH� ,QWHUDNWLRQVSDUWQHU� ELVKHU� QXU� GLH� MHZHLOV� KRFKNRQVHUYLHUWHQ�1�WHUPLQDOHQ��
$73DVH�E]Z��-�'RPlQH�EHNDQQW�ZDUHQ��

%DVLHUHQG�DXI�GLHVHP�0RGHOO�OlVVW�VLFK�]XVDPPHQ�PLW�GHQ�ZHLWHUHQ�(UNHQQWQLVVHQ��EHU�GDV�
6LV�S� DXV� +HIH� XQG� GDV� &F6,6� DXV� &U\SWRFRFFXV� FXUYDWXV� HLQH� 9RUVWHOOXQJ� GHU� )XQNWLRQHQ� YRQ��
&KDSHURQHQ�ZlKUHQG�GHU�7UDQVODWLRQ�DXIVWHOOHQ��%LVKHU�ZXUGH�DQ�QDV]LHUHQGHQ�3RO\SHSWLGNHWWHQ�
OHGLJOLFK�GDV�=XRWLQ��=XR�S��DOV�HLQ�DQ�GHU�.RPSOH[ELOGXQJ�EHWHLOLJWHV�+VS���JHIXQGHQ��<DQ�HW�
DO���������=KDQJ� HW� DO���������)�U�GLHVHV�+VS���YRP�7\S��PLW�HLQHU�-�'RPlQH�LQ�GHU�0LWWH�GHV�
0ROHN�OV�ZXUGH�HLQH�:HFKVHOZLUNXQJ�PLW�GHQ�+VS��V�GHU�6VE�.ODVVH�QDFKJHZLHVHQ��%HLGH�3UR�
WHLQH� ELQGHQ� GDEHL� DQ� 5LERVRPHQ�� GDV� =XRWLQ� ZDKUVFKHLQOLFK� GLUHNW� DQ� GLH� ULERVRPDOH� 51$�
�<DQ� HW� DO��� �������'LH� %LQGXQJ� YRQ� 6VES� HUIROJW� MHGRFK� XQDEKlQJLJ� YRQ�=XR�S� �3IXQG� HW� DO���
��������

$EELOGXQJ�����0RGHOO�GHU�:HFKVHOZLUNXQJ�YRQ�+VS���PLW�+VS���XQG�HLQHP�6XEVWUDWSHSWLG��
�D��=XVDPPHQJHVHW]WHV�0RGHOO�GHV�WHUQlUHQ�.RPSOH[HV�DQKDQG�GHU�6WUXNWXUGDWHQ�YRP�&�7HUPLQXV�YRQ�
6LV�S�DXV�+HIH��RUDQJH���XQG�GHU�SHSWLGELQGHQGHQ�'RPlQH�YRQ�'QD.�DXV�(�FROL��JUDX��'DV�'QD.�JH�
EXQGHQH�3HSWLG�LVW�LQ�URW�GDUJHVWHOOW��'HU�P|JOLFKH�9HUODXI�HLQHV�XQJHIDOWHWHQ�3URWHLQV�GXUFK�'QD.�XQG�
GLH�SXWDWLYH�3HSWLGELQGXQJVGRPlQH�YRQ�6LV�S�LVW�LQ�EODX�GDUJHVWHOOW���
�E��6FKHPDWLVFKHV�0RGHOO�GHU�,QWHUDNWLRQ�YRQ�6LV�S�'LPHU��JU�Q��PLW�HLQHP�+VS����JHOE��YHUHLQIDFKW�
XQWHUWHLOW�LQ�$73DVH�'RPlQH�XQG�3HSWLGELQGXQJVGRPlQH�PLW�'HFNHO��'DV�+VS���GRFNW�DQ�GDV�6LV�
'LPHU�PLW�GHP�JHEXQGHQHQ�6XEVWUDW�DQ��EHL�JOHLFK]HLWLJHU�:HFKVHOZLUNXQJ�GHU�-�'RPlQH�PLW�GHU�$73D�
VH�'RPlQH��6KD��HW�DO��������

�
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����

'LH� HQJH� IXQNWLRQDOH� 9HUELQGXQJ� PLW� GHP� 5LERVRP� ]HLJW� DXFK� GLH� 3URPRWRUUHJLRQ� YRQ�
66%���6LH�HQWKlOW�HLQH�53*�ER[��ZLH�PDQ�VLH�EHL�*HQHQ�I�U�ULERVRPDOH�3URWHLQH�ILQGHW��/RSH]�HW�
DO����������+VS���YRP�6VE�7\S�VLQG�GDKHU�QLFKW�KLW]HLQGX]LHUEDU��GD�EHL�+LW]HVWUHVV�GLH�3URWHLQ�
V\QWKHVH�HKHU�YHUODQJVDPW�ZLUG��

(V�VFKHLQW�GDKHU��DOV�H[LVWLHUWHQ�PLQGHVWHQV�]ZHL�JHWUHQQWH�+VS���+VS���6\VWHPH��HLQHV�DXV�
=XRWLQ�66%� GDV� GLH� QDVFLHUHQGH� 3RO\SHSWLGNHWWH� GLUHNW� DP� $XVWULWWVNDQDO� GLUHNW� LQ� (PSIDQJ�
QLPPW��VRZLH�HLQ�QDFKJHVFKDOWHW�ZLUNHQGHU�.RPSOH[�EHVWHKHQG�DXV�6LV�S�XQG�6VD�+RPRORJHQ��
'LHVHV� 6VD�+RPRORJH� N|QQWH� ]XQlFKVW� �EHU� GDV� 6LV�S� DP�5LERVRP� JHEXQGHQ�ZHUGHQ� XQG� ��
VREDOG�GXUFK�$73�+\GURO\VH�HLQ�VWDELOHU�.RPSOH[�DXV�6LV�S��+VS���XQG�GHP�6XEVWUDW�JHELOGHW�
ZLUG���YRP�5LERVRP�DEGLVVR]LLHUHQ��'LH�ZDFKVHQGH�3RO\SHSWLGNHWWH�EOLHEH�VR�YRUOlXILJ�YRU�'H�
QDWXULHUXQJ�JHVFK�W]W�XQG�N|QQWH�GDQQ�DQ�ZHLWHUH�&KDSHURQV\VWHPH�ZLH��75L&�RGHU�GDV�+VS���
6\VWHP��EHUJHEHQ��RGHU�GHU�7UDQVORNDWLRQVPDVFKLQHULH� HLQHV�2UJDQHOOV�]XJHI�KUW�ZHUGHQ��'LH�
)lKLJNHLW�YRQ�&F6,6��DQ�(5�]X�ELQGHQ��VSULFKW�I�U�HLQH�%HWHLOLJXQJ�DQ�GLHVHP�3UR]HVV��)�U�EH�

$EELOGXQJ�����0RGHOO�I�U�GLH�)XQNWLRQHQ�YRQ�&KDSHURQHQ�EHL�GHU�7UDQVODWLRQ�
'LH�QHXV\QWKHWLVLHUWH�3HSWLGNHWWH�ZLUG�XQPLWWHOEDU�QDFK�$XVWULWW�DXV�GHP�5LERVRP�GXUFK�GHQ�
=XR�S�6VES�.RPSOH[��JHEXQGHQ�XQG�DQVFKOLH�HG�DQ�6LV�S�ZHLWHUJHOHLWHW��6REDOG�HLQ�+VS���GHU�
6VD�)DPLOLH�LQ�:HFKVHOZLUNXQJ�PLW�GHP�6LV�S�WULWW�XQG�HV�]XU�$73�+\GURO\VH�NRPPW��O|VW�VLFK�GHU�
WHUQlUH�.RPSOH[�YRP�5LERVRP�DE��VR�GDVV�I�U�GLH�ZDFKVHQGH�3HSWLGNHWWH�HLQ�QHXHV�6LV�S�DQ�GDV�
5LERVRP�ELQGHQ�NDQQ��'HU�6LV�S�+VS���EOHLEW�DQ�GHU�3HSWLGNHWWH�ELV�HLQH�:HLWHUJDEH�DQ�DQGHUH�
&KDSHURQH�RGHU�7UDQVORNDWLRQVPDVFKLQHULHQ�HUIROJW���

$73

$73

$'3

$'3

$'3

$73
��6

��6

�3�

+63��

75L&
2UJDQHOOHQ

6LV�S�'LPHU +VS��
�6VD�*UXSSH�

+VS��
�6VE�*UXSSH� =XR�S

SURWHRO\WLVFKHU
$EEDX

�

�

�
�

�
�

� �

QDWLYHV
3URWHLQ
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VWLPPWH�3URWHLQH�NDQQ�DXFK�GDV�PHKUIDFKH�'XUFKODXIHQ�GHV�+VS���+VS���=\NOXV�I�U�GDV�(U�
ODQJHQ�GHV�QDWLYHQ�=XVWDQGV�DXVUHLFKHQG�VHLQ��(QWVSUHFKHQG�GHU�MHZHLOLJHQ�$PLQRVlXUHVHTXHQ]�
ZLUG�HLQH�:HFKVHOZLUNXQJ�DXFK�PLW�+VS���YRP�7\S��XQG�HYHQWXHOO�ZHLWHUHQ�+VS���HUIROJHQ��
6ROOWHQ�DOOH�0HFKDQLVPHQ�]X�NHLQHP�QDWLYHQ�=XVWDQG�I�KUHQ��ZLUG�GDV�3URWHLQ�GHP�NRQWUROOLHU�
WHQ�$EEDX��EHUI�KUW��



=XVDPPHQIDVVXQJ�

����

�� =XVDPPHQIDVVXQJ�
,P�5DKPHQ�GLHVHU�$UEHLW�ZXUGH�GDV�&KDSHURQ�6,6�DXV�GHP�IHWWVSHLFKHUQGHQ�%DVLGLRP\FH�

WHQ�&U\SWRFRFFXV�FXUYDWXV�XQG�GHP�SIODQ]HQSDWKRJHQHQ�2RP\FHWHQ�3K\WRSKWKRUD�PHJDVSHUPD�FKDUDN�
WHULVLHUW��'HU�6FKZHUSXQNW�GHU�8QWHUVXFKXQJ�ODJ�DXI�GHU�%HVFKUHLEXQJ�GHU�LQWUD]HOOXOlUHQ�/RND�
OLVDWLRQ� XQG� GHU� )XQNWLRQ� GHV� 3URWHLQV�� 6,6� QLPPW� DQ� GHU� 7UDQVODWLRQ� WHLO� XQG� IXQJLHUW� DOV�
3DUWQHU�YRQ�&KDSHURQHQ�GHU�+VS���*UXSSH��

�
'XUFK�6HGLPHQWDWLRQ�XQG�*OHLFKJHZLFKWVGLFKWH]HQWULIXJDWLRQ�ZXUGH�GDV�&F6,6�DQ�6WUXNWX�

UHQ�GHV� UDXKHQ�(5� ORNDOLVLHUW��'XUFK�ZHLWHUH� 6XEIUDNWLRQLHUXQJ�ZXUGH�QDFKJHZLHVHQ��GDVV�GLH�
,QWHUDNWLRQ�DQ�GHU�0HPEUDQ��EHU�JURVVH�3URWHLQNRPSOH[H�HUIROJW��(LQH�GLUHNWH�,QWHUDNWLRQ�YRQ�
6,6� PLW� 0HPEUDQOLSLGHQ� NRQQWH� LQ� &RIORWDWLRQVH[SHULPHQWHQ� PLW� /LSRVRPHQ� DXVJHVFKORVVHQ�
ZHUGHQ��'DV�&F6,6�ELQGHW�SRVWWUDQVODWLRQDO�DQ�UDXKHV�(5��GLH�%LQGXQJ�HUIRUGHUW�LP�*HJHQVDW]�
]XU�%LQGXQJ�DQ�3RO\VRPHQ�NHLQ�$73��'XUFK�8QWHUVXFKXQJ�PLW�.RQVWUXNWHQ��EHL�GHQHQ�7HLOH�
GHV�3URWHLQV�GHOHWLHUW�ZXUGHQ��NRQQWH�JH]HLJW�ZHUGHQ��GDVV�GHU�&�WHUPLQDOH�%HUHLFK�I�U�GLH�%LQ�
GXQJ�DQ�5LERVRPHQ�XQG�DQ�6WUXNWXUHQ�GHV�UDXKHQ�(5�QRWZHQGLJ�LVW��

�
)�U�8QWHUVXFKXQJHQ�]XU�7UDQVODWLRQ�ZXUGH�HLQ� LQ� YLWUR�7UDQVODWLRQV\VWHP�DXV�GHP�%DVLGLR�

P\FHWHQ�&U\SWRFRFFXV� FXUYDWXV�HWDEOLHUW��'LH�7UDQVODWLRQVSURGXNWH�GHU�HQGRJHQHQ�P51$�ZXUGHQ�
GXUFK�]ZHLGLPHQVLRQDOH�*HOHOHNWURSKRUHVH�XQG�9HUJOHLFK�PLW�HLQHU�UDGLRDNWLYHQ�0DUNLHUXQJ� LQ�
YLYR� QlKHU� FKDUDNWHULVLHUW�� 0LW� +LOIH� GHV� 6\VWHPV� NRQQWH� GXUFK� =XI�JHQ� YRQ� EDNWHULHOO� �EHU�
H[SULPLHUWHP�6,6�XQG�'HSOHWLRQ�GHV�HQGRJHQHQ�6,6�PLW�+LOIH�YRQ�$QWLN|USHUQ�HLQ�(LQIOXVV�YRQ�
6,6�DXI�GLH�7UDQVODWLRQV�(ORQJDWLRQ�DXVJHVFKORVVHQ�ZHUGHQ��

�
,Q�3K\WRSKWKRUD�PHJDVSHUPD�ZXUGH�GLH�:HFKVHOZLUNXQJ�YRQ�3P6,6�PLW�GUHL�F\WRVROLVFKHQ�)RU�

PHQ�YRQ�+VS��� LQ� YLWUR� XQG� LQ� YLYR�XQWHUVXFKW��'LH�GUHL�+VS��V�]HLJHQ�+RPRORJLHQ�]XU�66$�
.ODVVH� F\WRVROLVFKHU� +VS��V� DXV� 6DFFKDURP\FHV� FHUHYLVLDH�� 'LH� +VS��V� ZXUGHQ� DOV� *67�
)XVLRQVSURWHLQH�XQG�GDV�3P6,6�PLW�HLQHP�+LV�7DJ�LQ�(��FROL��EHUH[SULPLHUW��'XUFK�.RPSOH[�
ELOGXQJ� NRQQWH� HLQH�:HFKVHOZLUNXQJ� YRQ�3P6,6�PLW� DOOHQ�GUHL�+VS��V�QDFKJHZLHVHQ�ZHUGHQ��
(LQH� &R�,PPXQSUl]LSLWDWLRQ� YRQ� 3URWHLQHQ�� GLH� GXUFK� 7UDQVODWLRQ� LQ� YLWUR� HUKDOWHQ� ZXUGHQ��
NRQQWH� GLHVH� :HFKVHOZLUNXQJHQ� EHVWlWLJHQ�� 'LH� $QZHQGXQJ� GHV� Å\HDVW� WZR�K\EULG� V\VWHPV´�
HUP|JOLFKWH�GHQ�1DFKZHLV�IROJHQGHU�:HFKVHOZLUNXQJHQ��'DV�3P6,6�LQWHUDJLHUW�PLW�QXU�]ZHL�GHU�
GUHL�+VS���,VRIRUPHQ�� HLQ� DQGHUHV�'QD-�KRPRORJHV� 3URWHLQ� DXV�3�� PHJDVSHUPD� �3P'QD-�� JLEW�
PLW�NHLQHP�GHU�GUHL�+VS��V�HLQH�:HFKVHOZLUNXQJ����
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6'6� � � � 1DWULXPGRGHF\OVXOIDW�
6S��6��SRPEH� � � 6FKL]RVDFFKDURP\FHV�SRPEH�
66&� � � � .RFKVDO]�1DWULXPFLWUDWSXIIHU�
663(� � � � .RFKVDO]�1DWULXPSKRVSKDW�('7$�3XIIHU�
7DE��� � � � 7DEHOOH�
7$(� � � � 7ULV�(VVLJVlXUH�('7$�3XIIHU�
7&$� � � � 7ULFKORUHVVLJVlXUH�
7(� � � � 7ULV�('7$�3XIIHU�
7HW� � � � 7HWUD]\NOLQH�
7(0('� � � 1�1�1��1��7HWUDPHWK\OHWK\OHQGLDPLQ�
7/&.�� � � 1�7RV\O�O\VLQFKORUPHWK\ONHWRQ�
7ULV� � � � 7ULV��K\GUR[\PHWK\O��DPLQRPHWKDQ�
W51$� � � � 7UDQVIHU�5LERQXNOHLQVlXUH�
773� � � � 7K\PLGLQWULSKRVSKDW�
8� � � � (LQKHLW�GHU�(Q]\PDNWLYLWlW�
89�� � � � XOWUDYLROHWW�
9RO�� � � � 9ROXPHQ�
Y�Y� � � � 9ROXPHQ�SUR�9ROXPHQ�
Z�Y� � � � *HZLFKW�SUR�9ROXPHQ�
Z�Z� � � � *HZLFKW�SUR�*HZLFKW�
;�*DO� � � � ��%URP����&KORU�,QGR[\OJDODNWRVLG�
<&� � � � +HIH�.RPSOH[�0HGLXP�
<3$'�� � � +HIHH[WUDNW�3HSWRQ�$GHQHQLQ�'H[WURVH�
=HR� � � � =HRFLQ � �

�
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�
/LWHUDWXUYHU]HLFKQLV�

�
$EGDOODK��0��$���3ROOHQ]��5��6���1XQDPDNHU��5��$��XQG�0XUSK\��.��(����������,GHQWLILFDWLRQ�

DQG�FKDUDFWHUL]DWLRQ�RI�D�F'1$�FORQH�HQFRGLQJ�WKH�KHDW�VKRFN�SURWHLQ��+VS����IURP�WKH�
ELWLQJ�PLGJH��&XOLFRLGHV�YDULLSHQQLV�VRQRUHQVLV�:LUWK�DQG�-RQHV��%LRFKHP�*HQHW���������
����

$JDVKH��9��5��XQG�+DUWO��)��8����������5ROHV�RI�PROHFXODU�FKDSHURQHV�LQ�F\WRSODVPLF�SURWHLQ�
IROGLQJ��6HPLQ�&HOO�'HY�%LRO������������

$JDWHS��5���.LUFNSDWULFN��5��'���3DUFKDOLXN��'��/���:RRGV��5��$��XQG�*LHW]��5��'�� ��������
7UDQVIRUPDWLRQ�RI�6DFFKDURP\FHV�FHUHYLVLDH�E\� WKH� OLWKLXP�DFHWDWH�VLQJOH�VWUDQGHG�FDU�
ULHU� '1$�SRO\HWK\OHQJO\FRO� �/L$F�VV�'1$�3(*�� SURWRFRO�� 7HFKQLFDO� 7,%6� RQOLQH�
�KWWS���WWR�WUHQGV�FRP���

$NLQGXPLOD��)��XQG�*ODW]��%��$����������*URZWK�DQG�RLO�SURGXFWLRQ�RI�$SLRWULFKXP�FXUYD�
WXP�LQ�WRPDWR�MXLFH��-�)RRG�3URW�������������

$QILQVHQ��&��%����������3ULQFLSOHV�WKDW�JRYHUQ�WKH�IROGLQJ�RI�SURWHLQ�FKDLQV��6FLHQFH����������
����

$QJHOLGLV��&��(���/D]DULGLV��,��XQG�3DJRXODWRV��*��1����������$JJUHJDWLRQ�RI�KVS���DQG�KVF���
LQ�YLYR�LV�GLVWLQFW�DQG�WHPSHUDWXUH�GHSHQGHQW�DQG�WKHLU�FKDSHURQH�IXQFWLRQ�LV�GLUHFWO\�UH�
ODWHG�WR�QRQ�DJJUHJDWHG�IRUPV��(XU�-��%LRFKHP��������������

%DOGZLQ��5��/��XQG�5RVH��*��'����������,V�SURWHLQ�IROGLQJ�KLHUDUFKLF"�,��/RFDO�VWUXFWXUH�DQG�
SHSWLGH�IROGLQJ��7UHQGV�%LRFKHP�6FL������������

%DOGZLQ��5��/��XQG�5RVH��*��'����������,V�SURWHLQ�IROGLQJ�KLHUDUFKLF"�,,��)ROGLQJ�LQWHUPHGL�
DWHV�DQG�WUDQVLWLRQ�VWDWHV��7UHQGV�%LRFKHP�6FL������������

%DOOLQJHU��&��$���&RQQHOO��3���:X��<���+X��=���7KRPSVRQ��/��-���<LQ��/��<��XQG�3DWWHUVRQ��&��
�������� ,GHQWLILFDWLRQ� RI�&+,3�� D� QRYHO� WHWUDWULFRSHSWLGH� UHSHDW�FRQWDLQLQJ�SURWHLQ� WKDW�
LQWHUDFWV�ZLWK�KHDW�VKRFN�SURWHLQV�DQG�QHJDWLYHO\�UHJXODWHV�FKDSHURQH�IXQFWLRQV��0RO�&HOO�
%LRO��������������

%DQHFNL��%���/LEHUHN��.���:DOO��'���:DZU]\QRZ��$���*HRUJRSRXORV��&���%HUWROL��(���7DQIDQL��
)��XQG�=\OLF]��0����������6WUXFWXUH�IXQFWLRQ�DQDO\VLV�RI�WKH�]LQF�ILQJHU�UHJLRQ�RI�WKH�'QD-�
PROHFXODU�FKDSHURQH��-�%LRO�&KHP���������������

%HUMDQVNLL��0��9���5LOH\��0��,���;LH��$���6HPHQFKHQNR��9���)RON��:��5��XQG�9DQ�'RUHQ��6��5��
�������� 105� VWUXFWXUH� RI� WKH� 1�WHUPLQDO� -� GRPDLQ� RI� PXULQH� SRO\RPDYLUXV� 7� DQWL�
JHQV�,PSOLFDWLRQV�IRU�'QD-�OLNH�GRPDLQV�DQG�IRU�PXWDWLRQV�RI�7�DQWLJHQV��-�%LRO�&KHP��
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%LQQHZLHV��$�� ��������&KDUDNWHULVLHUXQJ� HLQHV� 3URWHLQV� >������@� DXV� 3K\WRSKWKRUD�PHJDVSHUPD��'LS�
ORPDUEHLW��3KLOLSSV�8QLYHUVLWlW��0DUEXUJ��

%ROOLJHU��/���'HORFKH��2���*OLFN��%��6���*HRUJRSRXORV��&���-HQR��3���.URQLGRX��1���+RUVW��0���
0RULVKLPD��1��XQG�6FKDW]��*����������$�PLWRFKRQGULDO�KRPRORJ�RI�EDFWHULDO�*US(�LQWHU�
DFWV�ZLWK�PLWRFKRQGULDO�KVS���DQG�LV�HVVHQWLDO�IRU�YLDELOLW\��(0%2�-����������������

%XNDX��%���'HXHUOLQJ��(���3IXQG��&��XQG�&UDLJ��(��$����������*HWWLQJ�QHZO\�V\QWKHVL]HG�SUR�
WHLQV�LQWR�VKDSH��&HOO��������������

&DSODQ��$��-���&\U��'��0��XQG�'RXJODV��0��*����������<'-�S�IDFLOLWDWHV�SRO\SHSWLGH�WUDQVORFD�
WLRQ�DFURVV�GLIIHUHQW� LQWUDFHOOXODU�PHPEUDQHV�E\�D�FRQVHUYHG�PHFKDQLVP��&HOO����������
����

&DSODQ��$�� -��XQG�'RXJODV��0��*�� ��������&KDUDFWHUL]DWLRQ�RI�<'-���D�\HDVW�KRPRORJXH�RI�
WKH�EDFWHULDO�GQD-�SURWHLQ��-�&HOO�%LRO��������������

&KRPF]\QVNL��3����������2QH�KRXU�GRZQZDUG�DONDOLQH�FDSLOODU\�WUDQVIHU�IRU�EORWWLQJ�RI�'1$�
DQG�51$��$QDO�%LRFKHP�������������

&KRPF]\QVNL��3�� ��������6ROXELOL]DWLRQ� LQ� IRUPDPLGH�SURWHFWV�51$�IURP�GHJUDGDWLRQ��1X�
FOHLF�$FLGV�5HV�������������

&KRPF]\QVNL��3��XQG�6DFFKL��1�� ��������6LQJOH�VWHS�PHWKRG�RI�51$�LVRODWLRQ�E\�DFLG�JXD�
QLGLQLXP�WKLRF\DQDWH��SKHQRO�FKORURIRUP�H[WUDFWLRQ��$QDO�%LRFKHP�������������

&\U��'��0���/DQJHU��7��XQG�'RXJODV��0��*����������'QD-�OLNH�SURWHLQV��PROHFXODU�FKDSHURQHV�
DQG�VSHFLILF�UHJXODWRUV�RI�+VS����7UHQGV�%LRFKHP�6FL�������������

'DQLHO�� +�� -��� 2WWR�� 5�� 7��� %LQGHU�� 0��� 5HXVV�� 0�� XQG� 6\OGDWN�� &�� �������� 3URGXFWLRQ� RI�
VRSKRUROLSLGV�IURP�ZKH\��GHYHORSPHQW�RI�D�WZR�VWDJH�SURFHVV�ZLWK�&U\SWRFRFFXV�FXUYD�
WXV�$7&&�������DQG�&DQGLGD�ERPELFROD�$7&&�������XVLQJ�GHSURWHLQL]HG�ZKH\�FRQ�
FHQWUDWHV�DV�VXEVWUDWHV��$SSO�0LFURELRO�%LRWHFKQRO�����������

'DXP��*���/HHV��1��'���%DUG��0��XQG�'LFNVRQ��5����������%LRFKHPLVWU\��FHOO�ELRORJ\�DQG�PR�
OHFXODU�ELRORJ\�RI�OLSLGV�RI�6DFFKDURP\FHV�FHUHYLVLDH��<HDVW���������������

'LHIHQEDFK��-��XQG�.LQGO��+����������7KH�PHPEUDQH�ERXQG�'QD-�SURWHLQ�ORFDWHG�DW�WKH�F\�
WRVROLF� VLWH�RI�JO\R[\VRPHV�VSHFLILFDOO\�ELQGV� WKH�F\WRVROLF� LVRIRUP���RI�+VS���EXW�QRW�
RWKHU�+VS���VSHFLHV��(XU�-�%LRFKHP��������������

'URPHU��)���0RXOLJQLHU��$���'XSRQW��%���*XHKR��(���%DXGULPRQW��0���,PSURYLVL��/���3URYRVW��
)�� XQG� *RQ]DOH]�&DQDOL�� *�� �������� 0\HORUDGLFXOLWLV� GXH� WR� &U\SWRFRFFXV� FXUYDWXV� LQ�
$,'6��$LGV�����������

(OOLRW��*��&���������LQ�(UZLQ��'��&���%DUWQLFNL�*DUFLD��6��XQG�7VDR��+���(GV���3K\WRSKWKRUD���,WV�
%LRORJ\�7D[RQRP\��(FRORJ\�DQG�3DWKRORJ\��6W��3DXO��0LQQHVRWD��SS��������
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(OOLV��5��-��XQG�+DUWO��)��8����������3URWHLQ�IROGLQJ�LQ�WKH�FHOO��FRPSHWLQJ�PRGHOV�RI�FKDSHU�
RQLQ�IXQFWLRQ��)$6(%�-�����������

(OOLV��5��-��XQG�+DUWO��)��8����������3ULQFLSOHV�RI�SURWHLQ�IROGLQJ�LQ�WKH�FHOOXODU�HQYLURQPHQW��
&XUU�2SLQ�6WUXFW�%LRO������������

(YDQV��&��7��XQG�5DWOHGJH��&�� ��������$�FRPSDULVRQ�RI� WKH�ROHDJLQRXV�\HDVW��&DQGLGD�FXU�
YDWD��JURZQ�RQ�GLIIHUHQW�FDUERQ�VRXUFHV�LQ�FRQWLQXRXV�DQG�EDWFK�FXOWXUH��/LSLGV���������
���

(YDQV��&��7���6FUDJJ��$��+��XQG�5DWOHGJH��&����������5HJXODWLRQ�RI�FLWUDWH�HIIOX[�IURP�PLWR�
FKRQGULD�RI�ROHDJLQRXV�DQG�QRQ��ROHDJLQRXV�\HDVWV�E\�DGHQLQH�QXFOHRWLGHV��(XU�-�%LRFKHP�
�������������

)HLQEHUJ��$��3��XQG�9RJHOVWHLQ��%����������$�WHFKQLTXH�IRU�UDGLRODEHOLQJ�'1$�UHVWULFWLRQ�HQ�
GRQXFOHDVH�IUDJPHQWV�WR�KLJK�VSHFLILF�DFWLYLW\��$QDO�%LRFKHP������������

*DR��%���(LVHQEHUJ��(��XQG�*UHHQH��/����������(IIHFW�RI�FRQVWLWXWLYH����N'D�KHDW�VKRFN�SUR�
WHLQ�SRO\PHUL]DWLRQ�RQ�LWV�LQWHUDFWLRQ�ZLWK�SURWHLQ�VXEVWUDWH��-�%LRO�&KHP���������������

*RIILQ��/��XQG�*HRUJRSRXORV��&����������*HQHWLF�DQG�ELRFKHPLFDO�FKDUDFWHUL]DWLRQ�RI�PXWD�
WLRQV�DIIHFWLQJ�WKH�FDUER[\�WHUPLQDO�GRPDLQ�RI�WKH�(VFKHULFKLD�FROL�PROHFXODU�FKDSHURQH�
'QD-��0RO�0LFURELRO�������������

*XUHYLFK��9��9���3RNURYVND\D��,��'���2EXNKRYD��7��$��XQG�=R]XO\D��6��$����������3UHSDUDWLYH�
LQ�YLWUR�P51$�V\QWKHVLV�XVLQJ�63��DQG�7��51$�SRO\PHUDVHV��$QDO�%LRFKHP��������������

+DQDKDQ�XQG�0HVHOVRQ���������3ODVPLG�VFUHHQLQJ�DW�KLJK�FRORQ\�GHQVLW\��*HQH�����������
+DUWO��)��8����������0ROHFXODU�FKDSHURQHV�LQ�FHOOXODU�SURWHLQ�IROGLQJ��1DWXUH�������������
+HPPLQJVHQ��6��0���:RROIRUG��&���YDQ�GHU�9LHV��6��0���7LOO\��.���'HQQLV��'��7���*HRUJRSRX�

ORV��&��3���+HQGUL[��5��:��XQG�(OOLV��5�� -�� ��������+RPRORJRXV�SODQW�DQG�EDFWHULDO�SUR�
WHLQV�FKDSHURQH�ROLJRPHULF�SURWHLQ�DVVHPEO\��1DWXUH�������������

+HQJHQ��3��1����������)DOVH�SRVLWLYHV�IURP�WKH�\HDVW�WZR�K\EULG�V\VWHP��7UHQGV�%LRFKHP�6FL�����
������

+RKIHOG�� -���0LQDPL��<��XQG�+DUWO��)��8�� ��������+LS��D�QRYHO�FRFKDSHURQH�LQYROYHG�LQ�WKH�
HXNDU\RWLF�+VF���+VS���UHDFWLRQ�F\FOH��&HOO�������������

+ROGVZRUWK�� -��(��XQG�5DWOHGJH��&�� ��������7ULDF\OJO\FHURO�V\QWKHVLV� LQ� WKH�ROHDJLQRXV�\HDVW�
&DQGLGD�FXUYDWD�'��/LSLGV������������

+ROPHV��'��6��XQG�4XLJOH\��0����������$�UDSLG�ERLOLQJ�PHWKRG�IRU�WKH�SUHSDUDWLRQ�RI�EDFWH�
ULDO�SODVPLGV��$QDO�%LRFKHP�������������

+RUVW��0���.QHFKW��(��&��XQG�6FKX��3��9����������,PSRUW� LQWR�DQG�GHJUDGDWLRQ�RI�F\WRVROLF�
SURWHLQV�E\�LVRODWHG�\HDVW�YDFXROHV��0RO�%LRO�&HOO��������������
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+XDQJ��.���)ODQDJDQ��-��0��XQG�3UHVWHJDUG��-��+�������D���7KH�LQIOXHQFH�RI�&�WHUPLQDO�H[WHQ�
VLRQ�RQ�WKH�VWUXFWXUH�RI�WKH��-��GRPDLQ��LQ�(��FROL�'QD-��3URWHLQ�6FL������������

+XDQJ��.���*KRVH��5���)ODQDJDQ��-��0��XQG�3UHVWHJDUG��-��+�������E���%DFNERQH�G\QDPLFV�RI�
WKH�1�WHUPLQDO�GRPDLQ�LQ�(��FROL�'QD-�GHWHUPLQHG�E\���1��DQG���&2�UHOD[DWLRQ�PHDV�
XUHPHQWV��%LRFKHPLVWU\���������������

,L]XND��1��XQG�6DUQRZ��3����������7UDQVODWLRQ�&RPSHWHQW�([WUDFWV�IURP�6DFFKDURP\FHV�FHU�
HYLVLDH��(IIHFWV�RI�/�$�51$�����&DS��DQG���3RO\�$��7DLO�RQ�7UDQVODWLRQDO�(IILFLHQF\�RI�
P51$V��0HWKRGV�������������

,QQLV��0��$���*HOIDQG��'��+���6QLQVN\��-��-��XQG�:KLWH��7��-����������3&5�3URWRFROV���$�*XLGH�WR�
0HWKRGV�DQG�$SSOLFDWLRQV��$FDGHPLF�3UHVV�,QF���6DQ�'LHJR��

,QRXH�� +��� 1RMLPD�� +�� XQG� 2ND\DPD�� +�� �������� +LJK� HIILFLHQF\� WUDQVIRUPDWLRQ� RI� (V�
FKHULFKLD�FROL�ZLWK�SODVPLGV��*HQH�����������

,QYLWURJHQ���������+\EULG�+XQWHU��,QYLWURJHQ�&RUSRUDWLRQ��&DUOVEDG��&$��
-DPHV��3���3IXQG��&��XQG�&UDLJ��(��$����������)XQFWLRQDO�VSHFLILFLW\�DPRQJ�+VS���PROHFXODU�

FKDSHURQHV��6FLHQFH�������������
-HQVHQ��5��(��XQG�-RKQVRQ��$��(����������3URWHLQ�WUDQVORFDWLRQ�� LV�+VS���SXOOLQJ�P\�FKDLQ"�

&XUU�%LRO����5����5����
.DU]DL��$��:��XQG�0F0DFNHQ��5����������$�ELSDUWLWH�VLJQDOLQJ�PHFKDQLVP�LQYROYHG�LQ�'QD-�

PHGLDWHG�DFWLYDWLRQ�RI�WKH�(VFKHULFKLD�FROL�'QD.�SURWHLQ��-�%LRO�&KHP����������������
.HOOH\��:��/��XQG�*HRUJRSRXORV��&����������7KH�7�W�FRPPRQ�H[RQ�RI�VLPLDQ�YLUXV�����-&��

DQG� %.� SRO\RPDYLUXV� 7� DQWLJHQV� FDQ� IXQFWLRQDOO\� UHSODFH� WKH� -�GRPDLQ� RI� WKH� (V�
FKHULFKLD�FROL�'QD-�PROHFXODU�FKDSHURQH��3URF�1DWO�$FDG�6FL�8�6�$��������������

.LQJ��&���(LVHQEHUJ��(��XQG�*UHHQH��/����������3RO\PHUL]DWLRQ�RI����N'D�KHDW�VKRFN�SURWHLQ�
E\�\HDVW�'QD-�LQ�$73��-�%LRO�&KHP����������������

.LQJ�� &��� (LVHQEHUJ�� (�� XQG� *UHHQH�� /�� (�� �������� ,QWHUDFWLRQ� EHWZHHQ� +VF��� DQG� 'QD-�
KRPRORJXHV�� UHODWLRQVKLS�EHWZHHQ�+VF���SRO\PHUL]DWLRQ�DQG�$73DVH�DFWLYLW\��%LRFKHPLV�
WU\��������������

.\KVH�$QGHUVHQ�� -�� �������� (OHFWUREORWWLQJ� RI� PXOWLSOH� JHOV�� D� VLPSOH� DSSDUDWXV� ZLWKRXW�
EXIIHU�WDQN�IRU�UDSLG�WUDQVIHU�RI�SURWHLQV�IURP�SRO\DFU\ODPLGH�WR�QLWURFHOOXORVH��-�%LRFKHP�
%LRSK\V�0HWKRGV������������

/DHPPOL��8��.�� ��������&OHDYDJH�RI� VWUXFWXUDO�SURWHLQV�GXULQJ� WKH�DVVHPEO\�RI� WKH�KHDG�RI�
EDFWHULRSKDJH�7���1DWXUH�������������
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/DQJHU��7���/X��&���(FKROV��+���)ODQDJDQ��-���+D\HU��0��.��XQG�+DUWO��)��8����������6XFFHVVLYH�
DFWLRQ� RI� 'QD.��'QD-� DQG�*UR(/� DORQJ� WKH� SDWKZD\� RI� FKDSHURQH�PHGLDWHG� SURWHLQ�
IROGLQJ��1DWXUH�������������

/DXIHQ��7���0D\HU��0��3���%HLVHO��&���.ORVWHUPHLHU��'���0RJN��$���5HLQVWHLQ��-��XQG�%XNDX��%��
��������0HFKDQLVP�RI�UHJXODWLRQ�RI�KVS���FKDSHURQHV�E\�'QD-�FRFKDSHURQHV��3URF�1DWO�
$FDG�6FL�8�6�$�������������

/RSH]�� 1��� +DOODGD\�� -��� :DOWHU�� :�� XQG� &UDLJ�� (�� $�� �������� 66%�� HQFRGLQJ� D� ULERVRPH�
DVVRFLDWHG� FKDSHURQH�� LV� FRRUGLQDWHO\� UHJXODWHG�ZLWK� ULERVRPDO�SURWHLQ�JHQHV�� -�%DFWHULRO�
��������������

/RSH]�%XHVD��3���3IXQG��&��XQG�&UDLJ��(��$����������7KH�ELRFKHPLFDO�SURSHUWLHV�RI�WKH�$7�
3DVH� DFWLYLW\� RI� D� ���N'D� KHDW� VKRFN� SURWHLQ� �+VS���� DUH� JRYHUQHG� E\� WKH�&�WHUPLQDO�
GRPDLQV��3URF�1DWO�$FDG�6FL�8�6�$��������������

/X��=��XQG�&\U��'��0����������3URWHLQ�IROGLQJ�DFWLYLW\�RI�+VS���LV�PRGLILHG�GLIIHUHQWLDOO\�E\�
WKH�KVS���FR�FKDSHURQHV�6LV��DQG�<GM���-�%LRO�&KHP����������������

/XEHFN�� 0�� ��������&KDUDNWHULVLHUXQJ� GHU� LWUD]HOOXOlUHQ� /RNDOLVDWLRQ� GHV� 'QD-�+RPRORJHQ� 6LV�S� LQ�
$SLRWULFKXP�FXUYDWXP��'LSORPDUEHLW��3KLOLSSV�8QLYHUVLWlW��0DUEXUJ��

/XNH��0��0���6XWWRQ��$��XQG�$UQGW��.��7����������&KDUDFWHUL]DWLRQ�RI�6,6���D�6DFFKDURP\FHV�
FHUHYLVLDH�KRPRORJXH�RI�EDFWHULDO�GQD-�SURWHLQV��-�&HOO�%LRO��������������

0D��-��XQG�3WDVKQH��0����������1HZ�FODVV�RI�\HDVW�WUDQVFULSWLRQDO�DFWLYDWRUV��&HOO������������
0DFDULR��$��-��/���/DQJH��0���$KULQJ��%��.��XQG�'H�0DFDULR��(��&����������6WUHVV�JHQHV�DQG�

SURWHLQV�LQ�WKH�$UFKDHD��0LFURELRO�0RO�%LRO�5HY�������������
0DWWH��2���&KDEDOLHU��&���5DWRPDKHQLQD��5���%RVV\��-��3��XQG�*DO]\��3����������,VRODWLRQ�DQG�

FKDUDFWHUL]DWLRQ�RI�D�51$�YLUXV�OLNH�SDUWLFOH�IURP�&DQGLGD�FXUYDWD��%LRO�&HOO�������������
0D\KHZ��0���GD�6LOYD��$��&���0DUWLQ��-���(UGMXPHQW�%URPDJH��+���7HPSVW��3��XQG�+DUWO��)��8��

��������3URWHLQ�IROGLQJ� LQ�WKH�FHQWUDO�FDYLW\�RI�WKH�*UR(/�*UR(6�FKDSHURQLQ�FRPSOH[��
1DWXUH�������������

0D\KHZ��0��XQG�+DUWO��)��8����������/RUG�RI�WKH�ULQJV��*UR(6�VWUXFWXUH��6FLHQFH�������������
0HHVWHUV��3��$��� 6SULQJHU�� -��XQG�(JJLQN��*�� ��������&ORQLQJ�DQG�H[SUHVVLRQ�RI� WKH�GHOWD���

IDWW\�DFLG�GHVDWXUDVH�JHQH�IURP�&U\SWRFRFFXV�FXUYDWXV�$7&&�������FRQWDLQLQJ�KLVWLGLQH�
ER[HV�DQG�D�F\WRFKURPH�E��GRPDLQ��$SSO�0LFURELRO�%LRWHFKQRO������������

0LVVHOZLW]��(���6WDHFN��2���0DWODFN��.��(��6��XQG�5DSRSRUW��7��$����������,QWHUDFWLRQ�RI�%L3�
ZLWK�WKH�-�GRPDLQ�RI�WKH�6HF��S�FRPSRQHQW�RI�WKH�HQGRSODVPLF�UHWLFXOXP�SURWHLQ�WUDQV�
ORFDWLRQ�FRPSOH[��-�%LRO�&KHP���������������
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1HW]HU��:��-��XQG�+DUWO��)��8����������5HFRPELQDWLRQ�RI�SURWHLQ�GRPDLQV�IDFLOLWDWHG�E\�FR�
WUDQVODWLRQDO�IROGLQJ�LQ�HXNDU\RWHV��1DWXUH�������������

1HW]HU��:��-��XQG�+DUWO��)��8����������3URWHLQ�IROGLQJ�LQ�WKH�F\WRVRO��FKDSHURQLQ�GHSHQGHQW�
DQG��LQGHSHQGHQW�PHFKDQLVPV��7UHQGV�%LRFKHP�6FL������������

2KED��0�� ��������0RGXODWLRQ� RI� LQWUDFHOOXODU� SURWHLQ� GHJUDGDWLRQ� E\� 66%��6,6�� FKDSHURQ�
V\VWHP�LQ�\HDVW�6��FHUHYLVLDH��)(%6�/HWW��������������

3DUN��6��.���&KRQ��6��.��XQG�<RR��+��6�� ��������$�F'1$�RI�6FKL]RVDFFKDURP\FHV�SRPEH�
HQFRGLQJ�D�KRPRORJXH�RI�'QD-�OLNH�SURWHLQ��%LRFKLP�%LRSK\V�$FWD��������������

3DUN��:��6���0XUSK\��3��$��XQG�*ODW]��%��$����������/LSLG�PHWDEROLVP�DQG�FHOO�FRPSRVLWLRQ�
RI�WKH�ROHDJLQRXV�\HDVW�$SLRWULFKXP�FXUYDWXP�JURZQ�DW�GLIIHUHQW�FDUERQ�WR�QLWURJHQ�UD�
WLRV��&DQ�-�0LFURELRO�������������

3HWHUVRQ��*��/����������$�VLPSOLILFDWLRQ�RI�WKH�SURWHLQ�DVVD\�PHWKRG�RI�/RZU\�HW�DO��ZKLFK�LV�
PRUH�JHQHUDOO\�DSSOLFDEOH��$QDO�%LRFKHP�������������

3IXQG��&���/RSH]�+R\R��1���=LHJHOKRIIHU��7���6FKLONH��%��$���/RSH]�%XHVD��3���:DOWHU��:��$���
:LHGPDQQ��0��XQG�&UDLJ��(��$����������7KH�PROHFXODU�FKDSHURQH�6VE�IURP�6DFFKDURP\�
FHV�FHUHYLVLDH�LV�D�FRPSRQHQW�RI�WKH�ULERVRPH�QDVFHQW�FKDLQ�FRPSOH[��(0%2�-����������
���

3LDR��:���<DQJ��+���<DQJ��<���7DR��+��XQG�&KHQ��%����������,QKLELWLYH�HIIHFWV�RI�7ZHHQ���RQ�
WKH�+H/D�OLQH�LQ�YLWUR��;LEDR�6KHQJZX[XH�=D]KL������������

3RUVFKHZVNL��3����������/RNDOLVDWLRQ�HLQHV�'QD-�3URWHLQV�DP�(QGRSODVPDWLVFKHQ�5HWLNXOXP�YRQ�3K\�
WRSKWKRUD�PHJDVSHUPD��'LSORPDUEHLW��3KLOLSSV�8QLYHUVLWlW��0DUEXUJ��

3RUVFKHZVNL��3�� ��������.ORQLHUXQJ� XQG� F\WRORJLVFK�ELRFKHPLVFKH�&KDUDNWHULVLHUXQJ� YRQ�&KDSHURQHQ� LQ�
3K\WRSKWKRUD�PHJDVSHUPD��'LVVHUWDWLRQ��3KLOLSSV�8QLYHUVLWlW��0DUEXUJ��

3UHLVLJ�0XOOHU�� 5���0XVWHU��*�� XQG�.LQGO��+�� ��������+HDW� VKRFN� HQKDQFHV� WKH� DPRXQW� RI�
SUHQ\ODWHG�'QDM�SURWHLQ�DW�PHPEUDQHV�RI�JO\R[\VRPHV��(XU�-�%LRFKHP�������������

4LDJHQ���������7KH�4,$H[SUHVVLRQLVW��4,$*(1��+LOGHQ��
4XDLO��-��+����������3ODQW�FHOO�IUDFWLRQDWLRQ��$QQX�5HY�3ODQW�3K\VLRO�������������
5DQG��.��1����������&U\VWDO�YLROHW�FDQ�EH�XVHG�WR�YLVXDOL]H�'1$�EDQG�GXULQJ�JHO�HOHFWURSKR�

UHVLV�DQG�WR�LPSURYH�FORQLQJ�HIILFLHQF\��7HFKQLFDO�7,%6�RQOLQH��KWWS���ZZZ�WWR�WUHQGV�FRP���
5DVVRZ��-���0DDUVH��$��&���.UDLQHU��(���.XEULFK��0���0XOOHU��+���0HLMHU��0���&UDLJ��(��$��XQG�

3IDQQHU��1����������0LWRFKRQGULDO�SURWHLQ�LPSRUW��ELRFKHPLFDO�DQG�JHQHWLF�HYLGHQFH�IRU�
LQWHUDFWLRQ� RI� PDWUL[� KVS��� DQG� WKH� LQQHU� PHPEUDQH� SURWHLQ�0,0���� -� &HOO� %LRO� �����
���������
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5LEHUR��2��.���������LQ�(UZLQ��'��&���%DUWQLFNL�*DUFLD��6��XQG�7VDR��+���(GV���3K\WRSKWKRUD���
,WV�%LRORJ\�7D[RQRP\��(FRORJ\�DQG�3DWKRORJ\��6W��3DXO��0LQQHVRWD��SS���������

6DLNL��5��.���*HOIDQG��'��+���6WRIIHO��6���6FKDUI��6��-���+LJXFKL��5���+RUQ��*��7���0XOOLV��.��%��
XQG�(UOLFK��+��$����������3ULPHU�GLUHFWHG�HQ]\PDWLF�DPSOLILFDWLRQ�RI�'1$�ZLWK�D�WKHU�
PRVWDEOH�'1$�SRO\PHUDVH��6FLHQFH��������������

6DLNL��5��.���6FKDUI��6���)DORRQD��)���0XOOLV��.��%���+RUQ��*��7���(UOLFK��+��$��XQG�$UQKHLP��
1����������(Q]\PDWLF�DPSOLILFDWLRQ�RI�EHWD�JORELQ�JHQRPLF�VHTXHQFHV�DQG�UHVWULFWLRQ�VLWH�
DQDO\VLV�IRU�GLDJQRVLV�RI�VLFNOH�FHOO�DQHPLD��6FLHQFH��������������

6DPEURRN�� -���)ULWVFK��(��)��XQG�0DQLDWLV��7����������0ROHFXODU� FORQLQJ� ��$�/DERUDWRU\�0DQXDO��
&ROG�6SULQJ�+DUERU�/DERUDWRU\�3UHVV��&ROG�6SULQJ�+DUERU��1<��

6DQJHU��)���1LFNOHQ��6��XQG�&RXOVRQ��$��5����������'1$�VHTXHQFLQJ�ZLWK�FKDLQ�WHUPLQDWLQJ�
LQKLELWRUV��3URF�1DWO�$FDG�6FL�8�6�$�������������

6DW\DQDUD\DQD��&���6FKURGHU�.RKQH��6���&UDLJ��(��$���6FKX��3��9��XQG�+RUVW��0����������&\WR�
VROLF�+VS��V�DUH�LQYROYHG�LQ�WKH�WUDQVSRUW�RI�DPLQRSHSWLGDVH���IURP�WKH�F\WRSODVP�LQWR�
WKH�YDFXROH��)(%6�/HWW�������������

6FKHXIOHU��&���%ULQNHU��$���%RXUHQNRY��*���3HJRUDUR��6���0RURGHU��/���%DUWXQLN��+���+DUWO��)��
8��XQG�0RDUHIL��,����������6WUXFWXUH�RI�735�GRPDLQ�SHSWLGH�FRPSOH[HV��FULWLFDO�HOHPHQWV�
LQ�WKH�DVVHPEO\�RI�WKH�+VS���+VS���PXOWLFKDSHURQH�PDFKLQH��&HOO���������������

6FKOLFKHU��7��XQG�6ROO��-����������&KORURSODVWLF�LVRIRUPV�RI�'QD-�DQG�*US(�LQ�SHD��3ODQW�0RO�
%LRO������������

6FK�ULQJ��0��3�� ��������%LRV\QWKHVH� HLQHV�/LSLGN|USHUSURWHLQV�GHU�gOKHIH�$SLRWULFKXP�FXUYDWXP��'LV�
VHUWDWLRQ��3KLOLSSV�8QLYHUVLWlW��0DUEXUJ��

6KD��%���/HH��6��XQG�&\U��'��0����������7KH�FU\VWDO�VWUXFWXUH�RI�WKH�SHSWLGH�ELQGLQJ�IUDJPHQW�
IURP�WKH�\HDVW�+VS���SURWHLQ�6LV���6WUXFWXUH�)ROG�'HV�������������

6P\NDO��3���+UG\�� ,��XQG�3HFKDQ��3��0�� ��������+LJK�PROHFXODU�PDVV�FRPSOH[HV� IRUPHG� LQ�
YLYR�FRQWDLQ�VP+63V�DQG�+63���DQG�GLVSOD\�FKDSHURQH�OLNH�DFWLYLW\��(XU�-�%LRFKHP������
����������

6SHFKW��9���/XEHFN��0��XQG�.LQGO��+����������+HDW�VKRFN�WUDQVLHQWO\�HQKDQFHV�WKH�V\QWKHVLV�
UDWH�RI�6LV�S��D�ULERVRPH��DVVRFLDWHG�'QD-�SURWHLQ�LQ�WKH�ROHDJHQRXV�\HDVW�$SLRWULFKXP�
FXUYDWXP��<HDVW�������������

6XK��:��&���/X��&��=��XQG�*URVV��&��$����������6WUXFWXUDO�IHDWXUHV�UHTXLUHG�IRU�WKH�LQWHUDFWLRQ�
RI�WKH�+VS���PROHFXODU�FKDSHURQH�'QD.�ZLWK�LWV�FRFKDSHURQH�'QD-��-��%LRO��&KHP������
���������
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6\LQ��&��XQG�*ROGPDQ��1��'�� ��������&ORQLQJ�RI�D�3ODVPRGLXP�IDOFLSDUXP�JHQH�UHODWHG� WR�
WKH�KXPDQ����N'D�KHDW�VKRFN�SURWHLQ��0RO�%LRFKHP�3DUDVLWRO�����������

6]DER��$���.RUV]XQ��5���+DUWO��)��8��XQG�)ODQDJDQ��-����������$�]LQF�ILQJHU�OLNH�GRPDLQ�RI�WKH�
PROHFXODU�FKDSHURQH�'QD-�LV�LQYROYHG�LQ�ELQGLQJ�WR�GHQDWXUHG�SURWHLQ�VXEVWUDWHV��(0%2�
-�������������

7DND\DPD��6���%LPVWRQ��'��1���0DWVX]DZD��6���)UHHPDQ��%��&���$LPH�6HPSH��&���;LH��=���0R�
ULPRWR�� 5�� ,�� XQG� 5HHG�� -�� &�� �������� %$*��� PRGXODWHV� WKH� FKDSHURQH� DFWLYLW\� RI�
+VS���+VF����(0%2�-��������������

7DND\DPD�� 6��� ;LH�� =�� +�� XQG� 5HHG�� -�� &�� �������� $Q� HYROXWLRQDULO\� FRQVHUYHG� IDPLO\� RI�
+VS���+VF���PROHFXODU�FKDSHURQH�UHJXODWRUV��-�%LRO�&KHP�������������

7XOOHU��*���1HPHF��7���+UDVWQLN��&��XQG�'DXP��*����������/LSLG�FRPSRVLWLRQ�RI�VXEFHOOXODU�
PHPEUDQHV�RI�DQ�)<�����GHULYHG�KDSORLG�\HDVW�ZLOG�W\SH�VWUDLQ�JURZQ�RQ�GLIIHUHQW�FDU�
ERQ�VRXUFHV��<HDVW��������������

9HOFXOHVFX��9��(���=KDQJ��/���=KRX��:���9RJHOVWHLQ��-���%DVUDL��0��$���%DVVHWW��'��(���-U���+LH�
WHU��3���9RJHOVWHLQ��%��XQG�.LQ]OHU��.��:����������&KDUDFWHUL]DWLRQ�RI�WKH�\HDVW�WUDQVFULS�
WRPH��&HOO�������������

9RMWHN��$��%���+ROOHQEHUJ��6��0��XQG�&RRSHU��-��$����������0DPPDOLDQ�UDV�LQWHUDFWV�GLUHFWO\�
ZLWK�WKH�VHULQ�WKUHRQLQ�NLQDVH�UDI��&HOO�������������

:DOO��'���=\OLF]��0��XQG�*HRUJRSRXORV��&����������7KH�1+��WHUPLQDO�����DPLQR�DFLGV�RI�WKH�
(VFKHULFKLD�FROL�'QD-�SURWHLQ�VWLPXODWH�WKH�$73DVH�DFWLYLW\�RI�'QD.�DQG�DUH�VXIILFLHQW�
IRU�ODPEGD�UHSOLFDWLRQ��-�%LRO�&KHP���������������

:DQJ��7��)���&KDQJ��-��+��XQG�:DQJ��&����������,GHQWLILFDWLRQ�RI�WKH�SHSWLGH�ELQGLQJ�GRPDLQ�
RI�KVF�������.LORGDOWRQ�IUDJPHQW�ORFDWHG�LPPHGLDWHO\�DIWHU�$73DVH�GRPDLQ�LV�VXIILFLHQW�
IRU�KLJK�DIILQLW\�ELQGLQJ��-�%LRO�&KHP����������������

:RGLFND��/���'RQJ��+���0LWWPDQQ��0���+R��0��+��XQG�/RFNKDUW��'��-����������*HQRPH�ZLGH�
H[SUHVVLRQ�PRQLWRULQJ�LQ�6DFFKDURP\FHV�FHUHYLVLDH��1DW�%LRWHFKQRO��������������

<DQ��:��XQG�&UDLJ��(��$����������7KH�JO\FLQH�SKHQ\ODODQLQH�ULFK�UHJLRQ�GHWHUPLQHV�WKH�VSHFL�
ILFLW\�RI�WKH�\HDVW�+VS���6LV���0RO�&HOO�%LRO�������������

<DQ��:���6FKLONH��%���3IXQG��&���:DOWHU��:���.LP��6��XQG�&UDLJ��(��$����������=XRWLQ��D�ULER�
VRPH�DVVRFLDWHG�'QD-�PROHFXODU�FKDSHURQH��(0%2�-��������������

<HK��)��/��XQG�+VX��7�� ��������'HWHFWLRQ�RI� D� VSRQWDQHRXV�KLJK�H[SUHVVLRQ�RI�KHDW� VKRFN�
SURWHLQ����LQ�GHYHORSLQJ�]HEUDILVK��'DQLR�UHULR���%LRVFL��%LRWHFKQRO��%LRFKHP������������

<X��0���+DVODP��5��+��$��XQG�+DVODP��'��%����������+('-��DQ�+VS���FR�FKDSHURQH�ORFDO�
L]HG�WR�WKH�HQGRSODVPLF�UHWLFXOXP�RI�KXPDQ�FHOOV��-�%LRO�&KHP����������������
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=KDQJ��6���/RFNVKLQ��&���+HUEHUW��$���:LQWHU��(��XQG�5LFK��$����������=XRWLQ��D�SXWDWLYH�=�
'1$�ELQGLQJ�SURWHLQ�LQ�6DFFKDURP\FHV�FHUHYLVLDH��(0%2�-��������������

=KRQJ��7��XQG�$UQGW��.��7����������7KH�\HDVW�6,6��SURWHLQ��D�'QD-�KRPRORJ��LV�UHTXLUHG�IRU�
WKH�LQLWLDWLRQ�RI�WUDQVODWLRQ��&HOO��������������

=LQVHU�� (�� XQG�'DXP��*�� �������� ,VRODWLRQ� DQG� ELRFKHPLFDO� FKDUDFWHUL]DWLRQ� RI� RUJDQHOOHV�
IURP�WKH�\HDVW��6DFFKDURP\FHV�FHUHYLVLDH��<HDVW��������������

=\OLF]��0����������7KH�(VFKHULFKLD�FROL�FKDSHURQHV�LQYROYHG�LQ�'1$�UHSOLFDWLRQ��3KLORV�7UDQV�
5�6RF�/RQG�%�%LRO�6FL�������������

=\OLF]��0���$QJ��'���/LEHUHN��.��XQG�*HRUJRSRXORV��&�� �������� ,QLWLDWLRQ�RI� ODPEGD�'1$�
UHSOLFDWLRQ�ZLWK�SXULILHG�KRVW��DQG�EDFWHULRSKDJH�HQFRGHG�SURWHLQV��WKH�UROH�RI�WKH�GQD.��
GQD-�DQG�JUS(�KHDW�VKRFN�SURWHLQV��(0%2�-������������


