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YRUJHVFKDOWHWHQ� 1HXURQV� XQG� GHU� VLJQDOHPSIDQJHQGHQ� 3RVWV\QDSVH� GHV� QDFKJHVFKDOWHWHQ� 1HXURQV��

1HXURQH�EHVLW]HQ�GLH�)lKLJNHLW��LKUH�IXQNWLRQHOOHQ�XQG�DQDWRPLVFKHQ�(LJHQVFKDIWHQ�DNWLYLWlWVDEKlQJLJ�

]X�YHUlQGHUQ��'LHVH�9HUlQGHUXQJHQ�EH]HLFKQHW�PDQ�DOV�QHXURQDOH�3ODVWL]LWlW� �

'LH� ]X� 3ODVWL]LWlW� I�KUHQGH� $NWLYLWlW� NDQQ� VRZRKO� SK\VLRORJLVFKHQ�� SDWKRORJLVFKHQ� DOV� DXFK�

H[SHULPHQWHOOHQ� 8UVSUXQJV� VHLQ�� 3K\VLRORJLVFK� LVW� VLH� ZlKUHQG� GHU� (QWZLFNOXQJ� GHV� *HKLUQV� XQG� EHL�

3UR]HVVHQ�ZLH� /HUQHQ� XQG�*HGlFKWQLV�� SDWKRORJLVFK� ]�%�� EHL� (SLOHSVLH�� H[SHULPHQWHOO� LVW� VLH� FKHPLVFK�

RGHU� HOHNWULVFK� LQGX]LHUEDU�� 'XUFK� V\QDSWLVFKH� 3ODVWL]LWlW� N|QQHQ� EHUHLWV� YRUKDQGHQH� 6\QDSVHQ�

PRGLIL]LHUW�ZHUGHQ�XQG�QHXH�6\QDSVHQ�JHELOGHW�ZHUGHQ��%DLOH\�	�.DQGHO�������� �

����'LH�5ROOH�GHV�+LSSRFDPSXV�EHL�/HUQ�XQG�*HGlFKWQLVSUR]HVVHQ�

'HU�+LSSRFDPSXV� LVW� 7HLO� GHV� OLPELVFKHQ�6\VWHPV�� (U� LVW� I�U�GLH�hEHUI�KUXQJ�YRQ� ,QIRUPDWLRQHQ�YRQ�

GHP� .XU]]HLW�� LQV� /DQJ]HLWJHGlFKWQLV� LP� 6lXJHUJHKLUQ� HQWVFKHLGHQG�� 3DWLHQWHQ�� EHL� GHQHQ� GLHVHU�

*HKLUQEHUHLFK� ]HUVW|UW� LVW�� YHUI�JHQ� QRFK� �EHU� HLQ� IXQNWLRQHOOHV� .XU]HLWJHGlFKWQLV� XQG� �EHU� HLQ�

/DQJ]HLWJHGlFKWQLV� ELV� ]X�GHP�=HLWSXQNW��DQ�GHP� LKU�+LSSRFDPSXV� LQWDNW�ZDU��6LH� VLQG� MHGRFK�QLFKW�

PHKU� LQ� GHU� /DJH�� QHXH� (UIDKUXQJHQ� LQ� LKUHP� /DQJ]HLWJHGlFKWQLV� ]X� VSHLFKHUQ� �0LOQHU�� ���� �� =ROD�

0RUJDQ�HW�DO����������'HU�+LSSRFDPSXV�VFKHLQW�GDKHU�DOV�=ZLVFKHQVSHLFKHU�I�U�GLH�hEHUI�KUXQJ�LQ�GDV�

/DQJ]HLWJHGlFKWQLV�]X�GLHQHQ��$XFK�I�U�EHVWLPPWH�)RUPHQ�GHV�/HUQHQV��]�%��GHP�H[SOL]LWHQ�/HUQHQ��LVW�

GHU� +LSSRFDPSXV� YRQ� %HGHXWXQJ�� 8QWHU� H[SOL]LWHP� /HUQHQ� YHUVWHKW� PDQ� DQ� GDV� %HZX�WVHLQ�

JHNRSSHOWHV�/HUQHQ��

+HEE�VWHOOWH������GLH�7KHVH�DXI��GLH�V\QDSWLVFKH�9HUELQGXQJ�]ZHLHU�1HXURQH�Z�UGH�YHUVWlUNW��ZHQQ�GDV�

SUl�� XQG� GDV� SRVWV\QDSWLVFKH�1HXURQ� JOHLFK]HLWLJ� DNWLY� VLQG�� (U� HQWZDUI� GDPLW� HLQ� ]HOOXOlUHV�0RGHOO�

DVVR]LDWLYHU�/HUQ��XQG�*HGlFKWQLVSUR]HVVH��+HEE���������%OLVV�XQG�/RPR�GHPRQVWULHUWHQ������1HXURQH�

LP� +LSSRFDPSXV� PLW� JHQDX� MHQHQ� SODVWLVFKHQ� (LJHQVFKDIWHQ� XQG� DVVR]LDWLYHQ� 9RUUDXVVHW]XQJHQ��

ZHOFKH�YRQ�+HEE�YRUJHVFKODJHQ�ZRUGHQ�ZDUHQ��%OLVV�	�/RPR���������6LH�IDQGHQ�KHUDXV��GD��HLQH�NXU]H��

KRFKIUHTXHQWH�6DOYH�YRQ�$NWLRQVSRWHQWLDOHQ�LQ�EHVWLPPWHQ�QHXURQDOHQ�6FKDOWNUHLVHQ�GHV�+LSSRFDPSXV�

]X�HLQHU�9HUVWlUNXQJ�GHU�6\QDSVHQ�LQ�GLHVHQ�6FKDOWNUHLVHQ�I�KUW��'LHVHQ�3UR]H��QDQQWHQ�%OLVV�XQG�/RPR�

/DQJ]HLWSRWHQ]LHUXQJ� �/73�� HQJO�� ORQJ�WHUP� SRWHQWLDWLRQ��� /73� GHV� +LSSRFDPSXV� LVW� VRPLW� HLQH� )RUP�

DNWLYLWlWVDEKlQJLJHU� V\QDSWLVFKHU� 3ODVWL]LWlW�� (V� ZLUG� DQJHQRPPHQ�� /73� VHL� PLW� 6SHLFKHUXQJ� GHV�

/DQJ]HLWJHGlFKWQLVVHV� XQG� H[SOL]LWHP� /HUQHQ� DVVR]LLHUW�� 'LH� $XVO|VXQJ� YRQ� /73� LP� 7UDFWXV� SHUIRUDQV�
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I�KUW� ]X� HLQHU� OlQJHU� DQKDOWHQGHQ� (UK|KXQJ� GHU� hEHUWUDJXQJVHIIL]LHQ]� GHU� 6\QDSVHQ� YRQ� GHQ�

.|UQHU]HOOHQ� GHV� *\UXV� GHQWDWXV�� 'LHVH� JHVWHLJHUWH� (IIL]LHQ]� NDQQ� EHL� QDUNRWLVLHUWHQ� 7LHUHQ� PHKUHUH�

6WXQGHQ�� EHL� 7LHUHQ�� GLH� VLFK� IUHL� EHZHJHQ�� PHKUHUH� 7DJH� DQKDOWHQ�� 'LH� SODVWLVFKHQ� )lKLJNHLWHQ� GHU�

1HXURQH�GHV�+LSSRFDPSXV�SUlGHVWLQLHUHQ�GLHVHQ�I�U�/HUQYRUJlQJH��

$EELOGXQJ����6FKHPDWLVFKH�'DUVWHOOXQJ�GHV�7ULV\QDSWLVFKHQ�6FKDOWNUHLVHV�GHV�+LSSRFDPSXV�

+LHU�GDUJHVWHOOW� VLQG�GHU�+LSSRFDPSXV�XQG�GHU�*\UXV�GHQWDWXV� �*'���'LH�&�I|UPLJH�6WUXNWXU�GHV�+LSSRFDPSXV�ZLUG� LQ�GUHL�

$PPRQVKRUQ��&RUQX� DPPRQLV��5HJLRQHQ� DXIJHJOLHGHUW� �&$��&$���� ,Q� GHQ� &$�5HJLRQHQ� XQG� LP� *\UXV� GHQWDWXV� VLQG� GLH�

1HUYHQ]HOON|USHU� LQ� NRPSDNWHQ� 6FKLFKWHQ� DQJHRUGQHW� �LQ� GHU� $EELOGXQJ� DOV� JUDXH� %DQGHQ� GDUJHVWHOOW��� ,P� +LSSRFDPSXV�

KDQGHOW� HV� VLFK� XP� 3\UDPLGHQ]HOOHQ� �3�� LP� *\UXV� GHQWDWXV� XP� .|UQHU]HOOHQ� �.5��� %HLGH� 1HUYHQ]HOOW\SHQ� ZHUGHQ� YRQ�

.RUE]HOOHQ�GXUFK�HLQ�QHW]DUWLJHV�*HIOHFKW�LQKLELHUW��QLFKW�GDUJHVWHOOW���

�

'HU� HLQVFKLFKWLJH� +LSSRFDPSXV� LVW� GLUHNW� PLW� GHP� PHKUVFKLFKWLJHP� &RUWH[� YHUEXQGHQ�� $[RQH� GHV�

&RUWH[� ELOGHQ� 6\QDSVHQ�PLW� GHQ�'HQGULWHQ� GHU� .|UQHU]HOOHQ� GHV�*\UXV� GHQWDWXV��'LHV� LVW� GHU� 7UDFWXV�

SHUIRUDQV�������$[RQH�GHU�.|UQHU]HOOHQ�SURML]LHUHQ��DOV�VRJHQDQQWHQ�0RRVIDVHUQ��]X�GHU�&$��5HJLRQ�XQG�

ELOGHQ�6\QDSVHQ�PLW�GHQ�'HQGULWHQ�GHU�3\UDPLGHQ]HOOHQ� ������$[RQH�GHU�&$��1HXURQH�WHLOHQ�VLFK��(LQ�

7HLO�YHUOl�W�GHQ�+LSSRFDPSXV��EHU�GLH�)LPEULDH�KLSSRFDPSLL�]XU�)RUQL[��'HU�DQGHUH�7HLO�]LHKW�]X�GHQ�

3\UDPLGHQ]HOOHQ� GHU� &$��5HJLRQ�� 'LHVH� %DKQ�ZLUG� DOV� 6FKDIIHUNROODWHUDOH� ����� EH]HLFKQHW�� 6FKOLH�OLFK�

SURML]LHUHQ�GLH�$[RQH�GHU�&$��1HXURQH��EHU�GHQ�7UDFWXV�DOYHDQV�ZLHGHU�]XP�&RUWH[�]XU�FN� �

����/73�DOV�]HOOXOlUHV�/HUQPRGHOO�LP�6lXJHUJHKLUQ�

0HKUHUH� (LJHQVFKDIWHQ� PDFKHQ� /73� ]X� HLQHP� DWWUDNWLYHQ� 0RGHOO� I�U� EHVWLPPWH� )RUPHQ� GHV�

*HGlFKWQLVVHV� �0DOHQND�� ������� :LH� *HGlFKWQLVVSXUHQ� NDQQ� /73� VFKQHOO� JHELOGHW� XQG� GXUFK�

:LHGHUKROXQJ� YHUVWlUNW� ZHUGHQ�� )�U� EHLGH� 3KlQRPHQH� H[LVWLHUW� HLQH� 5HL]VFKZHOOH�� /73� LVW�
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HLQJDQJVVSH]LILVFK�� G�K�� QXU� GLH� 6\QDSVHQ�� GLH� ]XU� =HLW� GHU� KRFKIUHTXHQWHQ� 6WLPXODWLRQ� DNWLY�ZDUHQ��

ZHUGHQ�SRWHQ]LHUW��ZlKUHQG�DQGHUH�6\QDSVHQ�GHV�VHOEHQ�1HXURQV�QLFKW�SRWHQ]LHUW�ZHUGHQ� �

:HLWHUKLQ� EHVLW]W� /73� DVVR]LDWLYH� (LJHQVFKDIWHQ�� (LQH� SUlV\QDSWLVFKH� 1HUYHQ]HOOH�� GHUHQ� 6LJQDO� QLFKW�

VWDUN�JHQXJ�LVW��/73�DXV]XO|VHQ��NDQQ�GLH�hEHUWUDJXQJVHIIL]LHQ]�]X�HLQHP�=LHOQHXURQ�GHQQRFK�HUK|KHQ��

ZHQQ�GLHVHV�JOHLFK]HLWLJ�HLQH�VWDUNH�6WLPXODWLRQ�HLQHV�DQGHUHQ�YRUJHVFKDOWHWHQ�1HXURQV�HUIlKUW��%OLVV�	�

&ROOLQULGJH�� ������� 'LHV� NDQQ� DOV� ]HOOXOlUH� (QWVSUHFKXQJ� DVVR]LDWLYHU� (LJHQVFKDIWHQ� EHVWLPPWHU�

/HUQIRUPHQ�LQWHUSUHWLHUW�ZHUGHQ��

$OV� HLQH� PROHNXODUH� 6WUXNWXU�� GLH� GLH� ]HLWOLFKH� $VVR]LDWLRQ� YRQ� SUl�� XQG� SRVWV\QDSWLVFKHU� $NWLYLWlW�

GHWHNWLHUW�� ZXUGH� GHU� 1�0HWK\O�'�$VSDUWDW� �10'$�� 5H]HSWRU� LGHQWLIL]LHUW�� 'LH� 5H]HSWRUHQ� I�U�

*OXWDPDW��GHP�KlXILJVWHQ�H[]LWDWRULVFKHQ�7UDQVPLWWHU� LP�*HKLUQ��ZHUGHQ�QDFK� LKUHU�$QVSUHFKEDUNHLW�

I�U�EHVWLPPWH�$QWDJRQLVWHQ�LQ�PLQGHVWHQV�]ZHL�.ODVVHQ�XQWHUWHLOW��6WHYHQV������ ���QlPOLFK�LQ�10'$�

5H]HSWRUHQ�XQG�LQ�.DLQDW��XQG�$03$�5H]HSWRUHQ��

'HU�10'$�5H]HSWRU�ELOGHW� HLQHQ� ,RQHQNDQDO�� GHU� I�U�&D���� DEHU� DXFK� I�U�1D��XQG�.��GXUFKOlVVLJ� LVW��

'LHVHU� ,RQHQNDQDO�ZLUG�ZlKUHQG� GHV� 5XKHSRWHQWLDOV� YRQ� HLQHU� SK\VLRORJLVFKHQ� H[WUD]HOOXOlUHQ�0J ���

.RQ]HQWUDWLRQ�EORFNLHUW��)�U�GLH�gIIQXQJ�GHV�,RQHQNDQDOV�VLQG�]ZHL�JOHLFK]HLWLJH�(UHLJQLVVH�QRWZHQGLJ��

'LH�%LQGXQJ�YRQ�*OXWDPDW�DQ�GHQ�10'$�5H]HSWRU�XQG�GLH�]HLWJOHLFKH�$XIO|VXQJ�GHU�0J���%ORFNDGH��

ZHOFKH� GXUFK� HLQH� 10'$�5H]HSWRU� XQDEKlQJLJH� 'HSRODULVLHUXQJ� GHU� SRVWV\QDSWLVFKHQ� 0HPEUDQ�

]XVWDQGH�NRPPW��7UHWHQ�EHLGH�(UHLJQLVVH�]XU�VHOEHQ�=HLW�HLQ��NDQQ�H[WUD]HOOXOlUHV�&D ���GXUFK�GHQ�.DQDO�

LQ� GLH� =HOOH� HLQVWU|PHQ�� 'XUFK� GLHVHQ� .RLQ]LGHQ]PHFKDQLVPXV� ODVVHQ� VLFK� (LQJDQJVVSH]LILWlW��

$VVR]LDWLYLWlW�XQG�5HL]VFKZHOOHQ�EHL�/73�HUNOlUHQ��%OLVV�	�&ROO LQJULGJH���������

'HU�(LQVWURP�YRQ�&D���,RQHQ�LQ�GLH�SRVWV\QDSWLVFKH�=HOOH�LVW�I�U�GLH�/73�,QGXNWLRQ�QRWZHQGLJ��%OLVV�	�

/\QFK��������%HDU���������'LHVHV�YRU�EHUJHKHQGH�6LJQDO�NDQQ�GDQQ�]X�HLQHU�VWDELOHQ�0RGLILNDWLRQ�GHU�

V\QDSWLVFKHQ�hEHUWUDJXQJ�I�KUHQ��

����6\QDSWLVFKH�3ODVWL]LWlW�

'LH� 9HUPXWXQJ�� ,QIRUPDWLRQHQ� N|QQWHQ� PLWWHOV� 9HUlQGHUXQJ� GHU� V\QDSWLVFKHQ� (IIL]LHQ]� LP� *HKLUQ�

JHVSHLFKHUW�VHLQ��HQWVWDQG�EHUHLWV�$QIDQJ�GLHVHV�-DKUKXQGHUWV�DXIJUXQG�HLQHU�%HREDFKWXQJ�YRQ�&DMDO��

(U� GHPRQVWULHUWH�� GD�� GDV� 1HW]ZHUN� GHU� 1HXURQH� PLW� +LOIH� YRQ� 9HUELQGXQJHQ� XQWHUHLQDQGHU�

NRPPXQL]LHUW��'LHVH�9HUELQGXQJHQ�ZXUGHQ�YRQ�6KHUULQJWRQ� Å6\QDSVHQ´�JHQDQQW� �6KHUULQJWRQ�� ������

&DMDO���������bX�HUOLFKH�(LQIO�VVH�VLQG�GXUFK�HLQ�0XVWHU�QHXURQDOHU�$NWLYLWlW� LP�*HKLUQ�UHSUlVHQWLHUW��

XQG� GLHVH� $NWLYLWlWVPXVWHU� P�VVHQ� DOV� 8UVDFKH� V\QDSWLVFKHU� 9HUlQGHUXQJ� DQJHVHKHQ� ZHUGHQ�� $XV�

GLHVHP� *UXQG� VFKHLQW� GLH� 6\QDSVH�� GHUHQ� 6LJQDO�EHUWUDJXQJ� DNWLYLWlWVDEKlQJLJ� UHJXOLHUW� ZLUG��

SUlGHVWLQLHUW�I�U�GHQ�2UW��DQ�GHP�VLFK�/HUQHQ�XQG�*HGlFKWQLV�YROO]LHKW�� �



�
���

'LH� JU|�WH�$Q]DKO� YRQ� H[]LWDWRULVFKHQ� V\QDSWLVFKHQ�9HUELQGXQJHQ� WULWW� DQ� GHQ� VRJHQDQQWHQ�'RUQHQ�

DXI�� 'RUQHQ� VLQG� NOHLQH� 6WUXNWXUHQ� PLW� +DOV� XQG� NQROOHQDUWLJHP� .RSI�� GLH� DQ� GHQ� GHQGULWLVFKHQ�

$XVZ�FKVHQ�YRQ�1HXURQHQ�JHIXQGHQ�ZHUGHQ��

7KHRUHWLVFKH� hEHUOHJXQJHQ� OHJHQ� ]ZHLHUOHL� QDKH�� ��� 'LHVH� 'RUQHQ� ELOGHQ� HLQ� ELRFKHPLVFK� LVROLHUWHV�

.RPSDUWLPHQW�� LQ� GHP� VSH]LILVFKH� %RWHQVWRIIH� NRQ]HQWULHUW�ZHUGHQ�� GLH� VRQVW� LQQHUKDOE� GHU� =HOOH� ]X�

VFKQHOO�GLIIXQGLHUHQ�Z�UGHQ��.RFK�	�=DQGRU������������0RUSKRORJLVFKH�bQGHUXQJHQ�GHU�'RUQHQ�KD EHQ�

HLQH�(UK|KXQJ�GHU�V\QDSWLVFKHQ�/HLVWXQJVIlKLJNHLW�]XU�)ROJH��5DOO�������� �

,Q�GHU�7DW�]HLJW�HLQH�JUR�H�=DKO�H[SHULPHQWHOOHU�6WXGLHQ�HLQH�KRKH�.RUUHODWLRQ�]ZLVFKHQ�GHU�,QGXNWLRQ�

GHU�V\QDSWLVFKHQ�3ODVWL]LWlW�XQG�9HUlQGHUXQJHQ�LQ�*HVWDOW�XQG�$Q]DKO�GHU�'RUQHQ�XQG�6\QDSVHQ��(UVWH�

%HZHLVH�I�U�HLQH�9HUlQGHUXQJ�GHU�6\QDSVHQDQ]DKO�ZlKUHQG�/73� LQ�GHU�&$��5HJLRQ�GHV�+LSSRFDPSXV�

ZXUGHQ� ]XHUVW� YRQ� /\QFK�XQG�0LWDUEHLWHUQ������ HUEUDFKW� �/\QFK� HW� DO��� ������� (OHNWULVFKH�5HL]H�� GLH�

HLQH�/73�YHUXUVDFKHQ��HUK|KHQ�JOHLFK]HLWLJ�GLH�$Q]DKO�GHU�6\QDSVHQ�DQ�GHQGULWLVFKHQ�6FKlIWHQ��/HH�HW�

DO����������'LHVH�%HREDFKWXQJ�NRQQWH�YRQ�&KDQJ�XQG�*UHHQRXJK�QRFK�HUZHLWHUW�ZHUGHQ��6LH�NRQQWHQ�

]XVlW]OLFK� ]HLJHQ�� GD�� QLFKW� QXU� 6\QDSVHQ�� GLH� DP� 'HQGULWHQVFKDIW�� VRQGHUQ� DXFK� 6\QDSVHQ�� GLH� DQ�

'RUQHQ� ORNDOLVLHUW� VLQG�� LQ� LKUHU� $Q]DKO� HUK|KW� ZHUGHQ�� 'LHVH� GXUFK� lX�HUH� 5HL]H� DXVJHO|VWH�

6\QDSWRJHQHVH�LP�+LSSRFDPSXV�NRUUHOLHUW�VHKU�VWDUN�PLW�/73��&KDQJ�	�*UHHQRXJK�������� �

1HXHUH�6WXGLHQ�YRQ�*HLQLVPDQ�XQG�0LWDUEHLWHUQ�]HLJWHQ�9HUlQGHUXQJHQ�GHU�6\QDSV HQDQ]DKO�ZlKUHQG�

/73� LP� *\UXV� GHQWDWXV� �*HLQLVPDQ� HW� DO��� ������ ������� 1DFK� 6WLPXODWLRQ� GHV� 7UDFWXV� SHUIRUDQV� PLW�

KRFKIUHTXHQWHQ�5HL]HQ�ZXUGHQ�GLH�6\QDSVHQ�LQ�GHU�PLWWOHUHQ�XQG�LQQHUHQ�0ROHNXODUVFKLFKW�GHV�*\UXV�

GHQWDWXV� XQWHUVXFKW�� 'LH� ,QGXNWLRQ� YRQ� /73� ZLUG� EHJOHLWHW� YRQ� HLQHP� KRKHQ� VHOHNWLYHQ� $QVWLHJ� GHU�

SHUIRULHUWHQ� D[R�GRUQLVFKHQ� 6\QDSVHQ�� GLH� HLQH� VHJPHQWLHUWH� SRVWV\QDSWLVFKH� 'LFKWH� ]HLJHQ�� 'LHVH�

9HUlQGHUXQJHQ�ZXUGHQ�QXU�LQ�GHQ�DNWLYLHUWHQ�V\QDSWLVFKHQ�5HJLRQHQ�GHV�*\UXV�GHQWDWXV�EHREDFKWHW� �

'LH�VHOHNWLYH�(UK|KXQJ�HLQHV�EHVWLPPWHQ�6\QDSVHQW\SV�N|QQWH�GXUFK�HLQH�G\QDPLVFKH�7UDQVIRUPDWLRQ�

HLQHU�6\QDSVHQIRUP�LQ�GLH�DQGHUH�HUNOlUW�ZHUGHQ��'DUDXV�N|QQWH�HLQ�V\QDSWLVFKHU�ÅWXUQRYHU´��EHL�GHP�

VLFK� HLQH� 6\QDSVH� LQ� PHKUHUHQ� 6FKULWWHQ� XPZDQGHOW� XQG� DQVFKOLH�HQG� WHLOW�� UHVXOWLHUHQ�� ,Q� GLHVHP�

=XVDPPHQKDQJ�ZLUG�VHLW�ODQJHP�GLVNXWLHUW��ZLH�GLHVH�VWUXNWXUHOOHQ�9HUlQGHUXQJHQ�GHU�6\QDSVHQ�GXUFK�

0RGLILNDWLRQHQ�GHU�DP�=\WRVNHOHWW�EHWHLOLJWHQ�3URWHLQH�HUUHLFKW�ZHUGHQ�N|QQHQ� �%DXGU\�HW�DO���������

/\QFK� 	� %DXGU\�� ������� %LVODQJ� NRQQWH� MHGRFK� NHLQH� %HWHLOLJXQJ� HLQHV� EHVWLPPWHQ� 3URWHLQV� DQ�

PRUSKRORJLVFKHU�3ODVWL]LWlW�QDFKJHZLHVHQ�ZHUGHQ���

����/DQJ]HLWJHGlFKWQLV�XQG�/73�VLQG�YRQ�3URWHLQ��XQG�51$�6\QWKHVH�DEKlQJLJ�

6RZRKO� LQ� ,QYHUWHEUDWHQ� DOV� DXFK� LQ� 9HUWHEUDWHQ� XQWHUVFKHLGHW� VLFK� /DQJ]HLWJHGlFKWQLV� YRQ�

.XU]]HLWJHGlFKWQLV� GDGXUFK�� GD�� /DQJ]HLWJHGlFKWQLV� 51$�� XQG� 3URWHLQV\QWKHVH� EHQ|WLJW� �'DYLV� 	�

6TXLUH��������&DVWHOXFFL�HW�DO����������:LH�GDV�/DQJ]HLWJHGlFKWQLV�ZLUG�DXFK�/73�GXUFK�,QKLELWRUHQ�GHU�
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51$��XQG�3URWHLQV\QWKHVH�EORFNLHUW��.UXJ��������6WDQWRQ�	�6DUYH\���������$XV�GLHVHP�*UXQG�ZLUG�VHKU�

YLHO�:HUW�DXI�GLH�,GHQWLIL]LHUXQJ�GHU�*HQH�JHOHJW��GLH�GXUFK�$NWLYLWlW�LQGX]LHUW�ZHUGHQ� �

,P� -DKUH� ����� NRQQWHQ� .XKO� XQG� 0LWDUEHLWHU� HUVWHQPDOV� ]HLJHQ�� GD�� 9HUKDOWHQVWUDLQLQJ� LQ�

,QYHUWHEUDWHQ� 9HUlQGHUXQJHQ� LQ� GHU� .RQ]HQWUDWLRQ� VSH]LILVFKHU� P51$V� LQ� =HOOHQ� YHUXUVDFKW�� GLH� DQ�

/HUQYRUJlQJHQ�EHWHLOLJW�VLQG��.XKO�HW�DO���������.HQQHG\�HW�DO����������,Q�1HXURQHQ�GHV�6lXJHUJHKLUQV�

XQG��U�FNHQPDUNV�ZLUG�GXUFK�HLQH�5HLKH�YRQ�SK\VLRORJLVFKHQ�XQG�SDWKRORJLVFKHQ�5HL]HQ�HLQH�VFKQHOOH�

XQG� WUDQVLHQWH� $NWLYLHUXQJ� YRQ� XQPLWWHOEDU� IU�KHQ� *HQHQ� �LPPHGLDWH � HDUO\� JHQHV�� ,(*V�� LQGX]LHUW�

�6KHQJ� 	� *UHHQEHUJ�� ������� 9LHOH� ,(*V� NRGLHUHQ� I�U� 7UDQVNULSWLRQVIDNWRUHQ�� GLH� ZDKUVFKHLQOLFK� GLH�

([SUHVVLRQ�YRQ�DEZlUWV�JHOHJHQHQ�(IIHNWRUJHQHQ�NRQWUROOLHUHQ��*RHOHW�HW�DO����������,Q�QHXHUHQ�6WXGLHQ�

ZXUGHQ�*HQH�LGHQWLIL]LHUW��GLH�YLHOOHLFKW�VHOEVW�(IIHNWRUZLUNXQJ�I�U�GLH�/73�EHVLW]HQ��4LDQ�HW�DO���������

<DPJDWD�HW�DO��������XQG�������1HGLYL�HW�DO����������'LH�IU�KHQ�(IIHNWRUJHQH�EHVLW]HQ� ZDKUVFKHLQOLFK�

GLH� 0|JOLFKNHLW� /DQJ]HLWYHUlQGHUXQJHQ� LP� QHXURQDOHQ� 3KlQRW\S� ZlKUHQG� SODVWLVFKHU� 3UR]HVVH��

HLQVFKOLH�OLFK� /73�� ]X� I|UGHUQ�� 6R�KDEHQ�.XKO� XQG�0LWDUEHLWHU� GHQ�*HZHEH�3ODVPLQRJHQDNWLYDWRU� �W�

3$���HLQH�H[WUD]HOOXOlUH�6HULQ�3URWHDVH��DOV�HLQ� IU�KHV�(IIHNWRUJHQ� LGHQWLIL]LHUW��GDV�ZDKUVFKHLQOLFK�DQ�

GHQ�PRUSKRORJLVFKHQ�9HUlQGHUXQJHQ��GLH�ZlKUHQG�GHU�/73�DXIWUHWHQ��EHWHLOLJW�LVW��4LDQ�HW�DO��������� �

,Q� DQVFKOLH�HQGHQ� 6WXGLHQ� NRQQWHQ� .XKO� XQG� 0LWDUEHLWHU� PLW� 8ZH� )UH\� LQ� 0DJGHEXUJ� ]HLJHQ�� GD��

0lXVH�� GLH� HLQH� GXUFK� KRPRORJH� 5HNRPELQDWLRQ� HLQJHI�KUWH� 0XWDWLRQ� LP� W�3$�*HQ� WUDJHQ�� NHLQH�

QRUPDOH�/73�HQWZLFNHOQ��)UH\�HW�DO����������2EZRKO�GLHVH�([SHULPHQWH�HLQH�HQJH�9HUELQGXQJ�]ZLVFKHQ�

*HQH[SUHVVLRQ� XQG� QHXURQDOHU� 3ODVWL]LWlW� NQ�SIHQ�� EOHLEW� GLH� )UDJH� RIIHQ�� Z LH� HLQH� LP� 1XNOHXV�

VWDWWILQGHQGH�WUDQVNULSWLRQHOOH�$NWLYLHUXQJ�LQ�GHU�/DJH�LVW��VHOHNWLY�VWLPXOLHUWH�6\QDSVHQ�LP�HQWIHUQWHQ�

GHQGULWLVFKHQ� .RPSDUWLPHQW� HLQHV� 1HXURQV� ]X� YHUlQGHUQ�� 6ROFKH� VHOHNWLYHQ� 0RGLILNDWLRQHQ� YRQ�

6\QDSVHQ��GLH�NRLQ]LGHQWH�$NWLYLWlW�HUIDKUHQ�KDEHQ��ZHUGHQ�YRQ�GHU�+HEE·VFKHQ�5HJHO�SRVWXOLHUW�XQG�

VLQG�HLQH�9RUDXVVHW]XQJ�I�U�GLH�(LQJDQJVVSH]LILWlW�GHU�/73� �

1HXH�8QWHUVXFKXQJHQ�]HLJHQ��GD��QLFKW�QXU�LP�3HULNDU\RQ�VRQGHUQ�DXFK�LP�'HQGULWHQ�GHU�1HUYHQ]HOOH�

3URWHLQV\QWKHVH� VWDWWILQGHW� �.XKO�	�6NHKHO��������� ,P�*HJHQVDW]�]X�$[RQHQ� ILQGHQ� VLFK� LQ�'HQGULWHQ�

3RO\ULERVRPHQNRPSOH[H�XQG� IUHLH�5LERVRPHQ��'LH�$QUHLFKHUXQJ�YRQ�3RO\ULERVRPHQ�DQ�GHU�%DVLV�YRQ�

GHQGULWLVFKHQ�'RUQHQ� HUP|JOLFKW� HLQH� ORNDOH� 3URWHLQV\QWKHVH� LQ� GHU�1lKH� YRQ� 6\QDSVHQ� �6WHZDUG�	�

/HY\���������(LQH�VSH]LILVFKH�GHQGULWLVFKH�3URWHLQV\QWKHVH�ZXUGH�LQ�=HOONXOWXUHQ�DQ�1HXURQHQ�DXV�GHP�

+LSSRFDPSXV� JH]HLJW� �7RUUH� 	� 6WHZDUG�� ������ )HLJ� 	� /LSWRQ�� ������� %LVODQJ� ZDUHQ� DOOHUGLQJV� NHLQH�

VSH]LILVFKHQ�3URWHLQH�EHNDQQW��GHUHQ�P51$V�QDFK�V\QDSWLVFKHU�$NWLYLWlW�GLIIHUHQWLHOO�LQ�GHQ�'HQGULWHQ�

ORNDOLVLHUW� ZHUGHQ� XQG� GRUW� ORNDO� DQ� DNWLYLHUWHQ� SRVWV\QDSWLVFKHQ� 2UWHQ� WUDQVODWLHUW� ZHUGHQ�� 6ROFKH�

QHXV\QWKHWLVLHUWHQ� 3URWHLQH� N|QQWHQ� GDQQ� PRUSKRORJLVFKH� 9HUlQGHUXQJHQ� GHU� DNWLYLHUWHQ� 6\QDSVH�

HLQOHLWHQ�� (LQHV� GHU� HUVWHQ� 3URWHLQH�� GDV� GLHVH� %HGLQJXQJHQ� HUI�OOW�� LVW� DUJ����� HLQ� GXUFK� V\QDSWLVFKH�

$NWLYLWlW�UHJXOLHUWHV�*HQSURGXNW��
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����$UJ�����HLQ�GXUFK�V\QDSWLVFKH�$NWLYLWlW�UHJXOLHUWHV�*HQ�

.XKO� XQG� 0LWDUEHLWHU� XQG�� GDYRQ� XQDEKlQJLJ�� GDV� /DERU� YRQ� 3DXO� :RUOH\� DQ� GHU� -RKQV� +RSNLQV�

8QLYHUVLWlW� HQWGHFNWHQ� HLQ� ELVODQJ� XQEHNDQQWHV� XQPLWWHOEDU� IU�KHV� *HQ� LP� 6lXJHUJHKLUQ�� DUJ����

JHQDQQW� �$FWLYLW\�5HJXODWHG� *HQH� ����� /LQN� HW� DO��� ������ /\IRUG� HW� DO��� ������� ,Q� EHVWLPPWHQ�

1HXURQHQSRSXODWLRQHQ� I�KUW� V\QDSWLVFKH� $NWLYLWlW� ]X� HLQHU� GUDPDW LVFKHQ� (UK|KXQJ� GHU� $Q]DKO� GHU�

DUJ����7UDQVNULSWH��,P�+LSSRFDPSXV�ZDU�GLH�NRQVWLWXLYH�([SUHVVLRQ�QLHGULJ��'LH�EDVDOH�([SUHVVLRQ�LVW�LQ�

FRUWLNDOHQ� %HUHLFKHQ�� EHVRQGHUV� LP� YLVXHOOHQ� &RUWH[�� KRFK�� ,P� &RUWH[� VLQG� 10'$�5H]HSWRUHQ�

ZHVHQWOLFK�DQ�GHU�QRUPDOHQ��HUUHJHQGHQ�V\QDSWLVFKHQ�hEHUWUDJXQJ�EHWHLOLJW��'LH�%ORFNDGH�GHV�10'$�

5H]HSWRUV� I�KUWH� ]X� HLQHU� 5HGXNWLRQ� GHU� EDVDOHQ� ([SUHVVLRQ� GHU� DUJ����P51$��'LHVHV� (UJHEQLV�ZHLVW�

GDUDXI� KLQ�� GD�� GLH� NRQVWLWXLYH� ([SUHVVLRQ� YRQ� DUJ���� LP�&RUWH[� GXUFK� HLQH� QDW�UOLFK� YRUNRPPHQGH�

$NWLYLHUXQJ�GHV�10'$�5H]HSWRUV��]�%��GXUFK�YLVXHOOH�(UIDKUXQJ��YHUXUVDFKW�ZLUG��6\QDSWLVFKH�$NWLYLWlW��

GLH� GXUFK� NRQYXOVLYH� HSLOHSWLVFKH� $QIlOOH� DXVJHO|VW� ZLUG�� HUK|KW� GLH� =DKO� GHU� P51$� 0ROHN�OH� LQ�

1HXURQHQ� GHV� &RUWH[� XQG� GHV� +LSSRFDPSXV�� 'LH� ,QGXNWLRQ� LVW� XQDEKlQJLJ� YRQ� GH� QRYR�

3URWHLQV\QWKHVH��ZLH�HV�I�U�DOOH�,(*V�FKDUDNWHULVWLVFK�LVW��+RFKIUHTXHQWH�5HL]XQJ�GHV�7UDFWXV�SHUIRUDQV�

UHVXOWLHUW�LQ�/73�XQG�]X�HLQHP�UlXPOLFK�EHJUHQ]WHQ��GUDPDWLVFKHQ�$QVWLHJ�GHU�$Q]DKO�GHU�DUJ��� �P51$�

7UDQVNULSWH�LQ�GHQ�.|UQHU]HOOHQ�GHV�LSVLODWHUDOHQ�*\UXV�GHQWDWXV��%HVRQGHUV�DXIIDOOHQG�LVW��GD��QDFK�/73�

RGHU� HSLOHSWLVFKHU� $NWLYLWlW� VWDUNH�+\EULGLVLHUXQJVVLJQDOH� LP� 6WUDWXP�PROHFXODUH� GHV�*\UXV� GHQWDWXV�

EHREDFKWHWHW�ZHUGHQ��

'LH�+\EULGLVLHUXQJVPXVWHU�EHOHJHQ��GD��DUJ����P51$�LQ�GHQ�'HQGULWHQ�GHU�.|UQHU]HOOHQ�ORNDOLVLHUW�LVW��

%LVODQJ� VLQG� QXU� ZHQLJH� P51$V� LGHQWLIL]LHUW� ZRUGHQ�� GLH� LQ� GHU� GHQGULWLVFKHQ� /DPLQD� YRUNRPPHQ��

$UJ���� LVW� GDV� HUVWH� %HLVSLHO� I�U� HLQ� *HQ�� GHVVHQ� P51$� LQ� GHQ� 'HQGULWHQ� ORNDOLVLHUW� LVW� XQG� GXUFK�

V\QDSWLVFKH� $NWLYLWlW� UHJXOLHUW� ZLUG�� 'LH� 0HKU]DKO� GHU� LP� *HKLUQ� EHVFKULHEHQHQ� ,(*V� NRGLHUW� I�U�

7UDQVNULSWLRQVIDNWRUHQ�� 'LH� /RNDOLVLHUXQJ� GHU� DUJ����P51$� LQ� GHQ� 'HQGULWHQ� GHXWHW� GDUDXIKLQ�� GD��

DUJ����HLQ�0LWJOLHG�HLQHU�)DPLOLH�YRQ�,(*V�LVW��GLH�DQGHUH�)XQNWLRQHQ�EHVLW]HQ��

bKQOLFK�GHP�W�3$�UHSUlVHQWLHUW�DUJ����HLQ�IU�KHV�(IIHNWRUJHQ��GDV�VHKU�VFKQHOO�9HUlQGHUXQJHQ�LQ�GHQ�

DNWLYLHUWHQ�1HXURQHQ�KHUEHLI�KUHQ�NDQQ��$UJ����3URWHLQ�LVW�VWUXNWXUHOO�HQWIHUQW�PLW�*HKLUQ�α�6SHNWULQ�

YHUZDQGW� �/LQN�HW� DO��� ������� 6SHNWULQ� LVW� HLQ�ZHVHQWOLFKHU�%HVWDQGWHLO� GHV�=\WRVNHOHWWV��GHU�XQWHUKDOE�

GHU� 3ODVPDPHPEUDQ� OLHJW� �%HQQHWW�� ������� 'LH� 3UR]HVVLHUXQJ� YRQ� *HKLUQVSHNWULQ� GXUFK�

NDO]LXPDEKlQJLJH�3URWHDVHQ�DQ�GHU�SRVWV\QDSWLVFKHQ�0HPEUDQ�ZLUG�DOV�HLQ�]HQWUDOHU�0HFKDQLVPXV�I�U�

/73�GLVNXWLHUW��6HXEHUW�HW�DO���������6LPDQ�	�1RV]HN���������'LH�HQJH�.RUUHODWLRQ�GHU�DUJ����([SUHVVLRQ�

PLW� V\QDSWLVFKHU�$NWLYLWlW�� GLH� GHQGULWLVFKH� /RNDOLVLHUXQJ�XQG� GLH�bKQOLFKNHLW�PLW� α�6SHNWULQ� GHXWHQ�

DXI� HLQH� ZLFKWLJH� 5ROOH� GLHVHV� ELVKHU� XQEHNDQQWHQ� *HQV� EHL� SODVWLVFKHQ� 9HUlQGHUXQJHQ� KLQ�� 'LH�

GLIIHUHQWLHOOH� /RNDOLVLHUXQJ� GHU� DUJ����P51$� LQ� GHQ� 'HQGULWHQ� HU|IIQHW� GLH�0|JOLFKNHLW� GHU� ORNDOHQ�

6\QWKHVH� GHV� 3URWHLQV� DQ� DNWLYLHUWHQ� 6\QDSVHQ� XQG� N|QQWH� ]X� V\QDSVHQVSH]LILVFKHQ� 0RGLILNDWLRQHQ�

ZlKUHQG� ODQJDQGDXHUQGHU� SODVWLVFKHU� 9HUlQGHUXQJHQ� GHV� 1HUYHQV\VWHPV� EHLWUDJHQ�� 0|JOLFKHUZHLVH�
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VLQG� I�U� GLH� VHOHNWLYH�� GHQGULWLVFKH� 9HUWHLOXQJ� GHU� DUJ����P51$� EHVWLPPWH� 6LJQDOVHTXHQ]HQ� LQ� GHU�

P51$�VHOEVW�YHUDQWZRUWOLFK��:DOODFH�HW�DO���������.XKO�	�6NHKHO���������

8P� LQ� =XNXQIW� GLH� )XNWLRQHQ� GHV� $UJ����3URWHLQV� EHVVHU� YHUVWHKHQ� ]X� N|QQHQ�� P�VVHQ� 3URWHLQH�

LGHQWLIL]LHUHQ�ZHUGHQ��ZHOFKH�PLW� GHP�$UJ����3URWHLQ� LQ�:HFKVHOZLUNXQJ� WUHWHQ��%LVODQJ� VLQG� VROFKH�

,QWHUDNWLRQVSDUWQHU� Y|OOLJ� XQEHNDQQW�� 'D� MHGRFK� QDKH]X� DOOH� ]HOOXOlUHQ� 3UR]HVVH� GXUFK� VSH]LILVFKH�

,QWHUDNWLRQHQ� ]ZLVFKHQ� 3URWHLQHQ� UHJXOLHUW� ZHUGHQ�� Z�UGH� GLH� 'HWHNWLRQ� YRQ� 3URWHLQHQ�� ZHOFKH�PLW�

GHP� $UJ����3URWHLQ� LQWHUDJLHUHQ�� HLQHQ� JUR�HQ� 6FKULWW� ]XP� 9HUVWlQGQLV� GHU� )XQNWLRQ� GHV� $UJ����

3URWHLQV�GDUVWHOOHQ�� ,P�5DKPHQ�GHU�YRUOLHJHQGHQ�$UEHLW�ZXUGH�PLWWHOV�GHV� 7ZR�+\EULG�6\VWHPV�QDFK�

,QWHUDNWLRQVSDUWQHUQ� GHV� $UJ����3URWHLQV� JHVXFKW�� $XI� GDV� 7ZR�+\EULG�6\VWHP� ZLUG� LP� )ROJHQGHQ�

QlKHU�HLQJHJDQJHQ��

����7ZR�+\EULG�6\VWHP�

'DV�7ZR�+\EULG�6\VWHP�ELHWHW�HLQH�7HFKQLN�]XU� ,GHQWLILNDWLRQ�YRQ�3URWHLQ�3URWHLQ�,QWHUDNWLRQHQ��'DV�

%HVRQGHUH� DP� 7ZR�+\EULG�6\VWHP� LVW�� GLH� ,QWHUDNWLRQHQ� LQ� YLYR� GHWHNWLHUHQ� ]X� N|QQHQ�� 'D� GLHVH�

'HWHNWLRQ� LQ� GHU� +HIH�� HLQHP� HXNDU\RWHQ� 2UJDQLVPXV� VWDWWILQGHW�� ZLUG� DQJHQRPPHQ�� GLH� 3URWHLQH�

NlPHQ�LQ�LKUHU�QDWLYHQ�.RQIRUPDWLRQ�YRU��&KLHQ�HW�DO���������)LHOGV�	�6RQJ��������)LHOGV�	�6WHUQJODQ]��

�������'DV�7ZR�+\EULG�6\VWHP�PDFKW�VLFK�GLH�7DWVDFKH�]XQXW]H��GD��7UDQVNULSWLRQVIDNWRUHQ�DXV�]ZHL�

8QWHUHLQKHLWHQ�EHVWHKHQ�� =XP�HLQHP�DXV�GHU�'1$�%LQGXQJVGRPlQH��GLH�HV�GHP�7UDQVNULSWLRQVIDNWRU�

HUP|JOLFKW�� DXIZlUWV� GHV� 5HSRUWHUJHQV� VSH]LILVFK� DQ� GLH� '1$� ]X� ELQGHQ�� ]XP� DQGHUHQ� GHU�

$NWLYLHUXQJVGRPlQH��GLH�PLW�GHU�51$�3RO\PHUDVH�LQWHUDJLHUW�XQG�HLQHQ�.RPSOH[�ELOGHW�XQG�DXI�GLHVH�

:HLVH�GLH�7UDQVNULSWLRQ�VWLPXOLHUW���

%HLGH�8QWHUHLQKHLWHQ�VLQG�I�U�HLQH�$NWLYLHUXQJ�QRWZHQGLJ�XQG�QRUPDOHUZHLVH�DXI�GHPVHOEHQ�3URWHLQ�

ORNDOLVLHUW��(V�ZXUGH�MHGRFK�LQ�YLYR�QDFKJHZLHVHQ��GD��GLH�$NWLYLHUXQJ�DXFK�GDQQ�P|JOLFK�LVW��ZHQQ�GLH�

'RPlQHQ� DXI� ]ZHL� XQWHUVFKLHGOLFKHQ� 3URWHLQHQ� ORNDOLVLHUW� VLQG� �+RSH�	� 6WUXKO�� ������ .HHJDQ� HW� DO���

������� ,P� 7ZR�+\EULG�6\VWHP� VHW]W� PDQ� ]XP� HLQHQ� ([SUHVVLRQVYHNWRUHQ� HLQ�� ZHOFKH� I�U� GLH� '1$�

%LQGXQJVGRPlQH�GHV�*$/��7UDQVNULSWLRQVIDNWRUV�NRGLHUHQ��XQG�PLW�GHP�JHZ�QVFKWHQ�3URWH LQ��EHU�GHQ�

1�7HUPLQXV�IXVLRQLHUW�VLQG��=XP�DQGHUHQ�([SUHVVLRQVYHNWRUHQ��ZHOFKH�I�U�GLH�*$/��$NWLYDWLRQVGRPlQH�

GHV� *$/�� 7UDQVNULSWLRQVIDNRUV� NRGLHUHQ�� XQG� �EHU� GHQ� 1�7HUPLQXV� LKUHUVHLWV� PLW� HLQHU� %DQN� YRQ�

3URWHLQHQ� IXVLRQLHUW� VLQG�� :HLWHUKLQ� NRGLHUHQ� GLHVH� ([SUHVVLRQVYHNWRUHQ� I�U� (Q]\PH�� GLH� I�U� GLH�

6\QWKHVH�YRQ�$PLQRVlXUHQ�Q|WLJ�VLQG��'D�GLH�HLQJHVHW]WHQ�+HIHVWlPPH��6DFFKDURP\FHV�FHUHYLVLDH��I�U�

EHVWLPPWH� $PLQRVlXUHQ� DX[RWURSK� VLQG�� N|QQHQ� GLHVH� 'HIL]LWH� GXUFK� GLH� YRQ� ([SUHVVLRQVYHNWRUHQ�

HUP|JOLFKWH� $PLQRVlXUHQ�6\QWKHVH� NRPSOHPHWLHUW� ZHUGHQ�� 6R� NDQQ� PDQ� GLH� 7UDQVIRUPDWLRQ� GHU�

([SUHVVLRQVYHNWRUHQ� LQ� +HIH� GXUFK� GDV� :DFKVWXP� DXI� 0HGLXP�� ZHOFKHP� HLQH� HLQ]HOQH� $PLQRVlXUH�

IHKOW�� �EHUSU�IHQ�� 'LH� HLQJHVHW]WHQ� +HIHVWlPPPH� EHVLW]HQ� IROJHQGH� 5HSRUWHUJHQH�� 'DV� /DF= �*HQ��

ZHOFKHV�I�U�GLH�β�*DODFWRVLGDVH�NRGLHUW��XQG�GDV�+,6��*HQ��ZHOFKHV�I�U�GLH�,PLGD]RO�*O\FHULQSKRVSKDW�

�,*3�� 'HK\GURJHQDVH� NRGLHUW�� 'LH� ,*3� 'HK\GURJHQDVH� LVW� I�U� GLH� +LVWLGLQ� 6\QWKHVH� QRWZHQGLJ�� %HLGH�
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(Q]\PH� VLQG� XQWHU� GHU� .RQWUROOH� GHV� *$/� 3URPRWRUV�� ,QWHUDJLHUHQ� ]ZHL� 3URWHLQH� PLWHLQDQGHU�� VR�

HQWVWHKW�HLQ�IXQNWLRQVW�FKWLJHU�7UDQVNULSWLRQVIDNWRU��GHU�GLH�([SUHVVLRQ�GLHVHU�5HSRUWHUJHQH�]XU�)ROJH�

KDW���

%HL�EHVWHKHQGHU� ,QWHUDNWLRQ�HUP|JOLFKW�GDV�+,6��*HQ�GHU�+HIH�DXI�+LVWLGLQ�GHIL]LHQWHP�0HGLXP�GDV�

:DFKVWXP�� 'XUFK� GLHVH� 5HSRUWHUJHQH� LVW� HV� ]XP� HLQHQ� P|JOLFK�� SRVLWLYH� ,QWHUDNWLRQVSDUWQHU� ]X�

VHOHNWLRQLHUHQ��XQG�]XP�DQGHUHQ��GLHVH�DQVFKOLH�HQG�GXUFK�GLH�β�*DODFWRVLGDVH�$NWLYLWlW�]X��EHUSU�IHQ�

�VLHKH�$EE������

�
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$EELOGXQJ����6FKHPDWLVFKH�'DUVWHOOXQJ�GHV�7ZR�+\EULG�6\VWHPV��'DV�3ULQ]LS�GHV�7ZR�+\EULG�6\VWHPV�EHUXKW�DXI�GHU�,QWHUDNWLRQ�]ZHLHU�+\EULGH��(LQH�,QWHUDNWLRQ�EHLGHU�+\EULGH�I�KUW�]XU�%LOGXQJ�

HLQHV� IXQNWLRQHOOHQ� 7UDQVNULSWLRQVDNWLYDWRUV�� GHU� GLH� 5HSRUWHUJHQH� DNWLYLHUW�� ,QWHUDJLHUW� GDV� $UJ����3URWHLQ� PLW� HLQHP� OLE,,,�3URWHLQ�� ZHUGHQ� *$/��'1$�%LQGXQJVGRPlQH� �%'�� XQG� *$/�

$NWLYLHUXQJVGRPlQH��$'��]X�HLQHP�IXQNWLRQVIlKLJHQ�7UDQVNULSWLRQVDNWLYDWRU�]XVDPPHQJHI�JW�� VR�GD��+,6���/DF=�WUDQVODWLHUW�ZHUGHQ�N|QQHQ�� ,P�9HUJOHLFK�GD]X� LVW�GDV�3ODVPLG�S&O�GDUJHVWHOOW��HV�

HQWKlOW�GLH�F'1$�I�U�GDV�JHVDPWH�:LOGW\S�*$/��3URWHLQ��HLQHP�7UDQVNULSWLRQVDNWLYDWRU��

�
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�

=LHOVHW]XQJ�GHU�YRUOLHJHQGHQ�$UEHLW� LVW�GLH�6XFKH�QDFK�3URWHLQHQ��ZHOFKH�PLW�GHP�$UJ����3URWHLQ�

LQWHUDJLHUHQ��=XU�,GHQWLIL]LHUXQJ�VROFKHU�3URWHLQH�ZXUGH�GDV�7ZR�+\EULG�6\VWHP�HLQJHVHW]W��%LVODQJ�

VLQG� VROFKH� ,QWHUDNWLRQVSDUWQHU� Y|OOLJ� XQEHNDQQW�� 'LH� 'HWHNWLRQ� YRQ� $UJ���� LQWHUDJLHUHQGHQ�

3URWHLQHQ�N|QQWH�QHXH�$QVlW]H�I�U�GLH�5ROOH�GHV�$UJ����3URWHLQV�DXI]HLJHQ��'DV�(UIRUVFKHQ�VROFKHU�

,QWHUDNWLRQHQ�LVW�VRPLW�YRQ�KHUDXVUDJHQGHU�%HGHXWXQJ���

�
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��0DWHULDO�

,P� 1DFKIROJHQGHQ� ZHUGHQ� WHFKQLVFKH� $XVU�VWXQJ� VRZLH� EHQXW]WH� &KHPLNDOLHQ� WDEHOODULVFK�
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�·�&$&�77&�**7�&$$�&$*�$7*�&&��·�

�

��PHU��

�

3KDUPDFLD�

+$�IRU�

�·�$7*�*&7�7$&�&&$�7$&�*$��·�

�

��PHU�

�

3KDUPDFLD�

S$&7,,�S*$'���IRU�

�·�7$&�&$&�7$&�$$7�**$�7*��·��

�

��PHU��

�

0:*�

�

'LH�3ULPHU�DUJ����UHY�XQG�+$�IRU�ZXUGHQ�]XU�3U�IXQJ��RE�GLH�QHX�NRQVWUXLHUWHQ�3ODVPLGH�VLFK� LP�

ULFKWLJHQ�/HVHUDKPHQ�EHILQGHQ��HLQJHVHW]W��'HU�3ULPHU�S$&7,,�S*$'���IRU�GLHQWH�GHU�6HTXHQ]LHUXQJ�

GHU�SRVLWLYHQ�.ORQH��

�������ZHLWHUH�1XNOHLQVlXUHQ�

7DEHOOH�����

/DFKVVSHUPD�'1$� %RHKULQJHU�

'1$�*U|�HQPDUNHU����NE�/HLWHU�� *LEFR�%5/�
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��0HWKRGHQ�

:HQQ�QLFKW�QlKHU�EH]HLFKQHW��ZXUGHQ�GLH�0HWKRGHQ�QDFK�6DPEURRN�HW�DO���������XQG�$XVXEHO�HW�DO��

�������DQJHZHQGHW��

)�U�GLH�+HIHXQWHUVXFKXQJHQ�VLQG��IDOOV�QLFKW�DQGHUV�HUZlKQW��GDV�&ORQWHFK�3URWRNROO��0DWFKPDNHU�

6XSSOHPHQW�.LW�3URWRFRO��XQG�GDV�/DERUSURWRNROO�YRQ�6�-��(OOHGJH�EHQXW]W�ZRUGHQ��

����,VROLHUXQJ�XQG�0DQLSXODWLRQ�YRQ�'1$�

������5HVWULNWLRQVYHUGDX�

'LH� 3ODVPLG�'1$� ZXUGH� PLW� HLQHLQKDOEIDFKHP� (Q]\P�EHUVFKX��� GHU� I�U� GLH� '1$�0HQJH�

EHUHFKQHWHQ�(Q]\PHLQKHLWHQ�����PLQ�EHL�����&��RGHU�����&�I�U�6PD,��YHUGDXW��)DOOV�Q|WLJ�ZXUGH�GHP�

9HUGDX� 51$VH� ]XJHVHW]W�� 'LH� (Q]\PH� ZXUGHQ� EHL� ��� �&� ��� PLQ� LQDNWLYLHUW� XQG� GXUFK�

3KHQRO�&KORURIRUP�H[WUDKLHUW��:XUGH�GHU�5HVWULNWLRQVDQVDW]�GLUHNW�DXI�HLQ�$JDURVHJHO�JHODGHQ�� VR�

LVW�GLH�5HDNWLRQ�YRUKHU�GXUFK�=XJDEH�YRQ����[�/DXISXIIHU�JHVWRSSW�ZRUGHQ��

������'1$�*HOHOHNWURSKRUHVH�

=XU�$QDO\VH� YRQ�'1$�3UlSDUDWLRQHQ��'1$�5HVWULNWLRQHQ�XQG� ]XU� ,VROLHUXQJ�YRQ�'1$�)UDJPHQWHQ�

ZXUGH�GLH�'1$� LQ�KRUL]RQWDOHQ�$JDURVHJHOHQ�DXIJHWUHQQW��'D]X�ZXUGH�6HDNHP�/(�$JDURVH� �)0&��

RGHU� 6HD3ODTXH� *7*� ORZ� PHOWLQJ� $JDURVH� �)0&�� LQ� �� [� 7$(� JHO|VW� XQG� PLW� �� �O� �� ����

(WKLGLXPEURPLG��PJ�PO��YHUVHW]W��'LH�.RQ]HQWUDWLRQ�GHV�$JDURVHJHOHV����������$JDURVH��ZXUGH�LQ�

$EKlQJLJNHLW� GHU� *U|�H� GHU� ]X� WUHQQHQGHQ� '1$�)UDJPHQWH� JHZlKOW�� (V� ZXUGH� �� [� 7$(� DOV�

/DXISXIIHU�YHUZHQGHW��

������,VROLHUXQJ�YRQ�'1$�)UDJPHQWHQ�DXV�$JDURVHJHOHQ�

=XU� ,VROLHUXQJ� YRQ� '1$�)UDJPHQWHQ� ZXUGHQ� ORZ� PHOWLQJ� $JDURVHJHOH� HLQJHVHW]W�� 1DFK� GHU�

*HOHOHNWURSKRUHVH� ZXUGH� GLH� DXI� HLQHP� 89�6FKLUP� GHWHNWLHUWH� %DQGH� VDXEHU� PLW� HLQHP� 6NDOSHOO�

DXVJHVFKQLWWHQ��'LH� DXVJHVFKQLWWHQH�%DQGH�ZXUGH� HQWZHGHU�PLW� GHP�4,$TXLFN�*HO� ([WUDFWLRQ�.LW�

�4XLDJHQ�� DXIJHUHLQLJW�� RGHU� �EHU� 3KHQRO�&KORURIRUP� ([WUDNWLRQ� JHUHLQLJW� XQG� DQVFKOLH�HQG� PLW�

(WKDQRO��$PPRQLXPDFHWDW� �RGHU�1DWULXPDFHWDW��XQG�*O\NRJHQ�JHIlOOW��%HL�GHU�3KHQRO�&KORURIRUP�

$XIUHLQLJXQJ�ZXUGH�GLH�DXVJHVFKQLWWHQH�%DQGH�PLW�GHP�GUHLIDFKHQ�9ROXPHQ�+���YHUVHW]W�XQG� LQ�

HLQHP�:DVVHUEDG� EHL� ��� �&� I�U� ���PLQ� HUZlUPW�� 1DFKGHP� GDV� *HO� JHVFKPRO]HQ�ZDU��ZXUGH� GLH�

/|VXQJ�PLW�GHP�VHOEHQ�9ROXPHQ�3KHQRO�YHUVHW]W��JHVFK�WWHOW�XQG�PLW�HLQHU�7LVFK]HQWULIXJH�EHL����

����USP�I�U����PLQ�]HQWULIXJLHUW��'LH�REHUH�Zl�ULJH�3KDVH�ZXUGH�DEJHQRPPHQ�XQG�LQ�HLQ�QHXHV�

(SSHQGRUIU|KUFKHQ� �EHUI�KUW�� 'LH� '1$� ZXUGH� LQVJHVDPW� �� [� PLW� 3KHQRO�� �� [� PLW�

3KHQRO�&KORURIRUP�,VRDP\ODONRKRO� ���������� XQG� �� [�PLW� &KORURIRUP� DXIJHUHLQLJW�� 'DQDFK�ZXUGH�
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GLH� Zl�ULJH� 3KDVH� PLW� ���� 9ROXPHQ� HLVNDOWHP� (WKDQRO�� ����� 9ROXPHQ� 1DWULXPDFHWDW� XQG� �� �O�

*O\NRJHQ�YHUVHW]W�XQG�EHL������&�I�U���K�LQNXELHUW��'LH�)lOOXQJ�ZXUGH�PLW�����9ROXPHQ�(WKDQRO������

9ROXPHQ�$PPRQLXPDFHWDW�XQG����O�*O\NRJHQ�GXUFKJHI�KUW��DQVFKOLH�HQG�ZXUGH�GLH�3UREH�I�U���K�

EHL��������USP�]HQWULIXJLHUW��'HU�'1$�1LHGHUVFKODJ�ZXUGH�PLW������(WKDQRO�JHZDVFKHQ�XQG�LQ����

����O�+�2�DXIJHQRPPHQ��

������/LJDWLRQ�

�������QJ�9HNWRU�'1$�ZXUGHQ�PLW�GHU�GUHLIDFKHQ�PRODUHQ�0HQJH�,QVHUW�'1$�LP�/LJDWLRQVSXIIHU�

�%RHKULQJHU��PLW���8�7��'1$�/LJDVH�OLJLHUW��+DQGHOWH�HV�VLFK�GDEHL�XP�HLQH�/LJDWLRQ�PLW�NRKlVLYHQ�

(QGHQ��ZXUGH� VLH� EHL�5DXPWHPSHUDWXU� I�U�����K�GXUFKJHI�KUW�� (LQH� /LJDWLRQ�PLW�QLFKW� NRKlVLYHQ�

(QGHQ�ZXUGH�EHL�����&��EHU�1DFKW�GXUFKJHI�KUW��1DFK�GHU�/LJDWLRQ�ZXUGH�GHU�$QVDW]�PLW�(WKDQRO�

JHIlOOW�XQG�LQ����O�+�2�DXIJHQRPPHQ��

������7UDQVIRUPDWLRQ�

)�U� GLH� 7UDQVIRUPDWLRQ� ZXUGHQ� =HOOHQ� YRQ� ]ZHL� YHUVFKLHGHQHQ� (�FROL�6WlPPHQ� YHUZHQGHW��

(OHNWUR0$;� '+��6� RGHU� (OHNWUR0$;� '+��%�� ������ �O� /LJDWLRQVDQVDW]� ZXUGHQ� PLW� ������ �O�

NRPSHWHQWHQ� =HOOHQ� YHUPLVFKW� XQG� LQ� HLVJHN�KOWH� (OHNWURSRUDWLRQVN�YHWWHQ� JHI�OOW�� 'LH�

(OHNWURSRUDWLRQ� HUIROJWH� EHL� ����� N9ROW�� ��� �)DUDG� XQG� ���� �2KP�� $QVFKOLH�HQG� ZXUGHQ� GLH�

%DNWHULHQ�LQ���PO�6�2�&��0HGLXP�EHL�����&�I�U���K�JHVFK�WWHOW��

������6HOHNWLRQ�GHU�SRVLWLYHQ�.ORQH�

9HUG�QQXQJHQ� GHV� 7UDQVIRUPDWLRQVDQVDW]HV� LQ� 6�2�&�� 0HGLXP� ZXUGHQ� DXI� /%�3ODWWHQ�� GHQHQ�

$PSLFLOOLQ�������J�PO��]XJHVHW]W�ZXUGH��DXVSODWWLHUW�XQG��EHU�1DFKW�EHL�����&�LQNXELHUW��

������'1$�,VROLHUXQJ�

'LH�'1$�,VROLHUXQJ�ZXUGH�LP�ZHVHQWOLFKHQ�QDFK�GHP�3URWRNROO�YRQ�:LOLP]LJ�DQJHIHUWLJW��:LOLP]LJ��

������� )�U� HLQH� 0LQLSUlSDUDWLRQ� GHU� 3ODVPLG�'1$� ZXUGHQ� �� PO� /%�$PS�0HGLXP� PLW� HLQHU�

(LQ]HONRORQLH�GHV�SODVPLGWUDJHQGHQ�6WDPPHV�DQJHLPSIW�XQG�EHL�����&��EHU�1DFKW�DXI�HLQHP�5RWRU�

JHVFK�WWHOW��'DV�6HGLPHQW�YRQ���PO�%DNWHULHQNXOWXU� �7LVFK]HQWULIXJH��ZXUGH� LQ������O�7(/7�3XIIHU�

UHVXVSHQGLHUW����PLQ�DXI�(LV�LQNXELHUW��$QVFKOLH�HQG�ZXUGHQ����O�/\VR]\P�����PJ�PO��]XJHVHW]W��'LH�

/|VXQJ�ZXUGH���PLQ�DXI�����&�HUKLW]W�XQG���PLQ�DXI�(LV�JHN�KOW��'XUFK�GLH�=HQWULIXJDWLRQ�I�U����

PLQ� LQ� GHU� 7LVFK]HQWULIXJH� HQWVWDQG� HLQ� 3HOOHW�� ZHOFKHV� PLW� HLQHP� DXWRNODYLHUWHQ� =DKQVWRFKHU�

HQWIHUQW�ZXUGH��'LH�'1$�ZXUGH�PLW������O�DEVROXWHP�(WKDQRO�JHIlOOW�����PLQ�EHL�57�LQNXELHUHQ�XQG�

���PLQ�]HQWULIXJLHUHQ���'DV�6HGLPHQW�ZXUGH�JHWURFNQHW�XQG�LQ�����O�+�2�DXIJHQRPPHQ��

:XUGH� HLQH� EHVRQGHUV� UHLQH� '1$�,VROLHUXQJ� EHQ|WLJW� RGHU� JU|�HUH� 0HQJHQ� YRQ� 3ODVPLG�'1$��

ZXUGHQ�PLW� GHP�4XLDJHQ�6\VWHP�QDFK�$QJDEHQ�GHV�+HUVWHOOHUV� �4XLDJHQ�� DXV� ��PO� E]Z�� ����PO�
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%DNWHULHQNXOWXU�'1$� LVROLHUW��'DV�ZHVHQWOLFKH�3ULQ]LS�GLHVHU�0HWKRGH�EHVWHKW� LQ� HLQHP�$XIVFKOX��

GHU�%DNWHULHQ�GXUFK�DONDOLVFKH� /\VH�� JHIROJW� YRQ�HLQHU�$XVIlOOXQJ�GHU�6'6�VROXELOLVLHUWHQ�3URWHLQH�

XQG� %LQGXQJ� GHU� '1$� DQ� HLQH� $QLRQHQDXVWDXVFKHUVlXOH�� 1DFK� ]ZHL� :DVFKVFKULWWHQ� ZXUGH� GLH�

1XNOHLQVlXUH�YRQ�GHU�6lXOH�HOXLHUW�XQG�GXUFK�=XJDEH�YRQ�,VRSURSDQRO�]XU�Zl�ULJHQ�3KDVH�JHIlOOW��

ZHOFKHV�GLH�6HGLPHQWDWLRQ�HUP|JOLFKWH��

������'1$�6HTXHQ]LHUXQJ�

'LH�'1$�6HTXHQ]DQDO\VH�ZXUGH�QDFK�GHU�'LGHVR[\WHUPLQDWLRQVPHWKRGH�QDFK�6DQJHU��6DQJHU�HW�DO���

������GXUFKJHI�KUW�����J�'1$�XQG����SPRO�3ULPHU�ZXUGHQ�PLW�+�2�DXI�HLQ�(QGYROXPHQ�YRQ�������O�

DXIJHI�OOW�XQG�LP�=01+�6HUYLFHODERU�VHTXHQ]LHUW��

������3RO\PHUDVH�.HWWHQ�5HDNWLRQ��3&5��

'LH� 3&5�5HDNWLRQHQ� ZXUGHQ� LQ� HLQHP� +\EDLG� 2PQL� *HQH� %ORFN� GHU� )LUPD� 0:*� %LRWHFK�

GXUFKJHI�KUW��'D�HV�I�U�GDV�.RQVWUXNW�S$6��&<+��DUJ����HVVHQWLHOO�ZDU�IHKOHUIUHL�PRGLIL]LHUW�XQG�

DPSOLIL]LHUW� ]X� ZHUGHQ�� ZXUGH� GLH� 3IX�3RO\PHUDVH� HLQJHVHW]W�� GD� GLHVHV� (Q]\P� HLQH�

.RUUHNWXUOHVHDNWLYLWlW� EHVLW]W�� ZHOFKH� GLH� 5DWH� YRQ� (LQEDXIHKOHUQ� XQG� VRPLW� XQJHZROOWHQ�

3XQNWPXWDWLRQHQ� LP� 9HUJOHLFK� ]XU� 7DT�3RO\PHUDVH� GHXWOLFK� VHQNW�� 'HU� 3&5�$QVDW]� HQWKLHOW�

IROJHQGH�.RPSRQHQWHQ��

8QWHUH�/|VXQJ�LQ�����O��

MH����O�HLQHU�����0�3ULPHU�6WDPPO|VXQJ��(QGNRQ]HQWUDWLRQ�����Q0�+LQ��XQG�5�FNSULPHU��

�����O�3IX����[�3XIIHU�

���O�HLQHU����P0�G173�6WDPPO|VXQJ������P0�MH�1XNOHRWLG��(QGNRQ]HQWUDWLRQ�����0�MH�1XNOHRWLG��

2EHUH�/|VXQJ�LQ�����O��

�����O�3IX����[�3XIIHU�

���O�3IX�3RO\PHUDVH������8QLWV��

���QJ�'1$�

=XHUVW� ZXUGH� GLH� XQWHUH� /|VXQJ� LQ� HLQ� (SSHQGRUIU|KUFKHQ� �EHUI�KUW�� HLQ� :DFKVN�JHOFKHQ�

]XJHJHEHQ�� HUKLW]W� ELV� GDV� .�JHOFKHQ� JHVFKPRO]HQ� ZDU� ��� PLQ� EHL� ��� �&��� HUKlUWHW� EHL� 57� XQG�

DQVFKOLH�HQG�ZXUGH�GLH�REHUH�/|VXQJ�]XJHJHEHQ��'LHVH�0HWKRGH�ZLUG�DOV�+RW�6WDUW�EH]HLFKQHW��6LH�

YHUKLQGHUW�GXUFK�GLH�WHPSHUDWXUDEKlQJLJH�7UHQQXQJ�GLH�+\EULGLVLHUXQJ�GHU�3ULPHU�DQ�GLH�0DWUL]H�

EHL� 7HPSHUDWXUHQ�XQWHU� ��� �&�� XP� VR�XQVSH]LILVFKH�+\EULGLVLHUXQJHQ� ]X� YHUPHLGHQ��:lKUHQG�GHU�

HUVWHQ�'HQDWXULHUXQJ�VFKPLO]W�GDV�:DFKV�HUQHXW��EHLGH�/|VXQJHQ�YHUPLVFKHQ�VLFK��GDV�:DFKV�OLHJW�

GHQ�/|VXQJHQ�DXI�XQG�YHUKLQGHUW�GLH�.RQGHQVDWLRQ�LQQHUKDOE�GHV�(SSHQGRUIU|KUFKHQV��
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=\NOHQ��

��PLQ�'HQDWXULHUXQJ�EHL�����&�

��PLQ�+\EULGLVLHUXQJ�GHU�3ULPHU�DQ�GLH�0DWUL]H�EHL�����&�

��PLQ�6\QWKHVH�GHV�3&5�)UDJPHQWHV�EHL�����&�

(V�ZXUGHQ����=\NOHQ�DQJHZDQGW��

����0DQLSXODWLRQ�DQ�+HIH]HOOHQ�

������7UDQVIHNWLRQ�YRQ�+HIH]HOOHQ�

���� PO� <3'�� RGHU� 6HOHNWLRQVPHGLXP� ZXUGHQ� PLW� ��� �O� HLQHU� VWDWLRQlUHQ� 3KDVH� GHU� ]X�

WUDQVIHNWLHUHQGHQ� +HIH]HOOHQ� DQJHLPSIW� XQG� ELV� ]X� HLQHU� 'LFKWH� YRQ� 2'����  � �������� EHL� ��� �&�

JHVFK�WWHOW��'DXHU�FD����K���'LH�����PO�ZXUGHQ�DXI�]ZHL����PO�)DOFRQ�7XEHV�YHUWHLOW�XQG�I�U����PLQ�

EHL� ����� USP� ]HQWULIXJLHUW�� 'HU� 1LHGHUVFKODJ� ZXUGH� LQ� MH� �� PO� +�2� JHZDVFKHQ� XQG� ZLHGHU�

]HQWULIXJLHUW��%HLGH�1LHGHUVFKOlJH�ZXUGHQ�LQ�����PO�/|VXQJ�,����9ROXPHQ����[�7(�S+��������9ROXPHQ�

���[�/L$FHWDW����9ROXPHQ�+�2��DXIJHQRPPHQ�XQG�LQ�HLQ�����PO�(SSHQGRUIU|KUFKHQ��EHUI�KUW������

�O� GHU� VR� EHKDQGHOWHQ� +HIH]HOOHQ�ZXUGHQ�PLW� ���� �J� /DFKVVSHUPD�'1$� �YRUKHU� DXIJHNRFKW� XQG�

ZLHGHU�DEJHN�KOW������J�3ODVPLG�'1$�XQG���PO�/|VXQJ�,,����9ROXPHQ����[�7(�S+�������9ROXPHQ����[�

/L$FHWDW�� �� 9ROXPHQ� 3(*�� LQ� HLQ� ���� PO� (SSHQGRUIWXEH� JHJHEHQ� XQG� I�U� ��� PLQ� EHL� ��� �&�

JHVFK�WWHOW�� (V� IROJWH� I�U� ��� PLQ� HLQ� +LW]HVFKRFN� EHL� ��� �&�� 'LH� =HOOHQ� ZXUGHQ� ��� VHF� LQ� HLQHU�

7LVFK]HQWULIXJH�]HQWULIXJLHUW�XQG� LQ������O�+�2�DXIJHQRPPHQ��'LH������O�ZXUGHQ�DXI�<3'��RGHU�

6HOHNWLRQVPHGLHQ�DXVJHVWULFKHQ��'LH�+HIHQ�EHQ|WLJWHQ�I�U�LKU�:DFKVWXP�EHL�����&�FD��GUHL�ELV�YLHU�

7DJH��

������7UDQVIHNWLRQ�GHU�F'1$�%DQN�S$&7,,�OLE,,,�S*$'���OLE�LQ�+HIH�

����PO��7U\SWRSKDQ�6HOHNWLRQVPHGLXP�ZXUGHQ�PLW�I�QI�.RORQLHQ�&*�������GLH�GDV�3ODVPLG�S$6��

&<+��DUJ���� HQWKDOWHQ�� DQJHLPSIW� XQG� EHL� ��� �&� ]ZHL� 7DJH� ODQJ� ELV� ]X� HLQHU� 2'���� YRQ� ����

JHVFK�WWHOW��'LH�����PO��7U\SWRSKDQ�0HGLXP�ZXUGHQ�PLW�����PO�<3$'�YHUVHW]W�XQG�ZHLWHUH���K�EHL�

����&�JHVFK�WWHOW��,Q�HLQHP�YRUJHZlUPWHQ�5RWRU��-$����ZXUGHQ�GLH�����PO�0HGLXP�EHL������USP���

PLQ�]HQWULIXJLHUW��'HU�1LHGHUVFKODJ�ZXUGH���[�PLW�+�2�JHZDVFKHQ�XQG�GDQQ�LQ����PO�/|VXQJ�,,,����

9ROXPHQ� �� [� /L$FHWDW�� �� 9ROXPHQ� ��� [� 7(�� �� 9ROXPHQ� 6RUELWRO�� DXIJHQRPPHQ�� LQ� ���PO� )DOFRQ�

5|KUFKHQ� �EHUI�KUW� XQG� I�U� ��� PLQ� LQ� HLQ� ��� �&�:DVVHUEDG� JHVWHOOW�� 'HU� $QVDW]� ZXUGH� GDQDFK�

ZLHGHU�EHL������USP�XQG�5DXPWHPSHUDWXU���PLQ�]HQWULIXJLHUW��'HU�1LHGHUVFKODJ�ZXUGH� LQ�����PO�

/|VXQJ�,,,�DXIJHQRPPHQ��

'LH� ���� PO� ZXUGHQ� DXI� ��� $QVlW]H� YHUWHLOW�� ��� $QVlW]H� ZXUGHQ� ]XU� 7UDQVIHNWLRQ� GHU� S$&7,,�

OLE,,,�S*$'���OLE�F'1$�%DQN�HLQJHVHW]W��
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-H� ���� �O� GHU� &*������ =HOOHQ�� GLH� GDV� 3ODVPLG� S$6��&<+��DUJ���� HQWKLHOWHQ��ZXUGHQ�PLW� �����O�

'1$�0L[������J�S$&7,,�OLE,,,�S*$'���OLE�������J�JHVFKHUWHU�/DFKVVSHUPD�'1$������O����[�7(������O�

��� [� /L$FHWDW��PLW�+�2�DXI������O� DXII�OOHQ��XQG������O� /|VXQJ� ,,� ���9ROXPHQ����[� 7(�S+������ ��

9ROXPHQ�/LWKLXP�$FHWDW����9ROXPHQ�3(*��LQ�(SSHQGRUIU|KUFKHQ�SLSHWWLHUW��

'LH����(SSHQGRUIU|KUFKHQ�ZXUGHQ�I�U����PLQ�LQ�HLQ�����&�:DVVHUEDG�JHVWHOOW��1DFK�=XJDEH�YRQ�MH�

�����O�'062�XQG�HLQHP�+LW]HVFKRFN�EHL�����&�I�U���PLQ��ZXUGHQ�GLH����$QVlW]H�LQ�HLQHP�����PO�

(UOHQPH\HUNROEHQ� YHUHLQLJW�� 1DFK� =XJDEH� YRQ� ���� PO� �7U\SWRSKDQ�� �/HXFLQ�� �+LVWLGLQ�

6HOHNWLRQVPHGLXP�ZXUGHQ�GLH�=HOOHQ�I�U���K�EHL�����&�JHVFK�WWHOW��'LH�=HOOHQ�ZXUGHQ�]HQWULIXJLHUW��

��[�PLW���[�7(�JHZDVFKHQ�XQG�LQ���PO���[�7(�DXIJHQRPPHQ��

-H� ���� �O� ZXUGHQ� DXI� ���� PP� �7U\SWRSKDQ�� �/HXFLQ�� �+LVWLGLQ� �� ��� P0� �$7� $JDUSODWWHQ�

DXVJHVWULFKHQ��

8P� GLH� 7UDQVIHNWLRQVUDWH� ]X� EHVWLPPHQ�� ZXUGHQ� ��� �O� GHU� 7UDQVIHNWLRQ� DXI� HLQH� �7U\SWRSKDQ�� �

/HXFLQ�$JDUSODWWH�DXVJHVWULFKHQ��

$OV�SRVLWLY�.RQWUROOH�ZXUGHQ�&*������=HOOHQ��GLH�GDV�3ODVPLG�S6(�����HQWKLHOWHQ�PLW�GHP�3ODVPLG�

S6(����� WUDQVIHNWLHUW�� $OV� QHJDWLY� .RQWUROOH� ZXUGHQ� &*������ =HOOHQ�PLW� S$6��&<+��DUJ���� XQG�

S6(����� NRWUDQVIHNWLHUW�� 'DV� 3ODVPLG� S6(����� NRGLHUW� I�U� GDV� )XVLRQVSURWHLQ� DXV� 61)�� XQG� GHU�

*$/��$NWLYLHUXQJVGRPlQH��'DV�3ODVPLG�S6(�����NRGLHUW� I�U�GDV�)XVLRQVSURWHLQ�DXV�61)��XQG�GLH�

*$/��'1$�%LQGXQJVGRPlQH�� 61)�� ELQGHW� VSH]LILVFK� DQ� 61)��� 'LH� .RQWUROOHQ� ZXUGHQ� DXI� �

7U\SWRSKDQ�� �/HXFLQ� 3ODWWHQ� XQG� DXI� �7U\SWRSKDQ�� �/HXFLQ�� �+LVWLGLQ� �� ��� P0� �$7� 3ODWWHQ�

DXVJHVWULFKHQ��

������)LOWHUDVVD\�DXI�β�*DODFWRVLGDVHDNWLYLWlW�

)ULVFKH�+HIHNRORQLHQ��'XUFKPHVVHU�FD������PP��ZXUGHQ�DXI�HLQHP�)LOWHU������6FKOHLFKHU���6FKXHOO�

)LOWHUSDSLHU�� PLW� HLQHU� gVH� DOV� 6WULFK� DXVJHVWULFKHQ�� $XI� HLQHQ� ���� PP� )LOWHU� ZXUGHQ� ��� �� ���

.RORQLHQ�DXVJHVWULFKHQ�XQG�PLW�.XJHOVFKUHLEHU�EHVFKULIWHW��'HU�)LOWHU�ZXUGH�PLW�GHQ�.RORQLHQ�QDFK�

REHQ�LQ�HLQ�%DG�PLW�IO�VVLJHP�6WLFNVWRII�JHOHJW��:lKUHQGGHVVHQ�ZXUGH�LQ�HLQHU�����PP�3HWULVFKDOH�

HLQ�]ZHLWHU�)LOWHU�PLW�����PO�=�3XIIHU��GHU�����O�;�*DO�/|VXQJ�����PJ�PO��HQWKLHOW��YHUVHW]W��3UR�����

PO� =�3XIIHU� ZXUGHQ� ����� PO� ;�*DO� ���� PJ�PO�� HLQJHVHW]W�� 'HU� HUVWH� )LOWHU� ZXUGH� DXV� GHP�

6WLFNVWRIIEDG�JHQRPPHQ��NXU]�DQ�GHU�/XIW�JHWURFNQHW�XQG�EODVHQIUHL�DXI�GHQ�]ZHLWHQ�)LOWHU�JHOHJW��

1DFK�����ELV���K�EHL���� �&�ZXUGHQ�GLH�SRVLWLYHQ�.RORQLHQ�EODX��$OV�SRVLWLY�.RQWUROOH�ZXUGHQ�&*�

����� =HOOHQ�� GLH� GDV� 3ODVPLG� S&O� HQWKLHOWHQ�� DXVJHVWULFKHQ�� 'DV� 3ODVPLG� S&O� HQWKlOW� GLH� JHVDPWH�

:LOGW\S� 6HTXHQ]� GHV� *$/��3URWHLQV�� $OV� QHJDWLY� .RQWUROOH� ZXUGHQ� &*������ =HOOHQ�� GLH�

DXVVFKOLH�OLFK�GDV�3ODVPLG�S$6��&<+��DUJ����HQWKLHOWHQ��HLQJHVHW]W���
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������&\FORKH[LPLG�6HOHNWLRQ�

&*������+HIH]HOOHQ��GLH�GDV�3ODVPLG�S$6��&<+��DUJ����XQG�HLQ�3ODVPLG�GHU�S$&7,,�OLE,,,�S*$'���

OLE�%DQN� EHVD�HQ�� ZXUGHQ� DXI� �/HXFLQ� �&<+�� 0HGLXP� DXVJHVWULFKHQ�� 1DFK� GUHL� ELV� YLHU� 7DJHQ�

ZXUGHQ�GLH�.RORQLHQ��GLH�HLQHQ�'XUFKPHVVHU�YRQ�����PP�HUUHLFKW�KDWWHQ��DXI��7U\SWRSKDQ�0HGLXP�

XQG� DXI� �/HXFLQ�0HGLXP�DXVJHVWULFKHQ�� .RORQLHQ�� GLH� QXU� DXI� �/HXFLQ�0HGLXP�ZXFKVHQ��ZXUGHQ�

DXI� �/HXFLQ� �+LVWLGLQ� ���� P0� �$7� 0HGLXP� DXVJHVWULFKHQ� XQG� HLQHP� )LOWHUDVVD\� I�U� β�

*DODFWRVLGDVHDNWLYLWlW�XQWHU]RJHQ��

������+HIH�3DDUXQJVWHVW��0DWLQJ�7HVW��

<�����+HIH]HOOHQ�ZXUGHQ�PLW�GHQ�IROJHQGHQ�3ODVPLGHQ�WUDQVIHNWLHUW��

D��S$6��&<+��DUJ����

E��S$6��

F��S6(������

&*������+HIH]HOOHQ��GLH�QLFKW�GDV�3ODVPLG�S$6��&<+��DUJ�����VRQGHUQ�QXU�HLQ�3ODVPLG�GHU�S$&7,,�

OLE,,,�S*$'���OLE�%DQN�HQWKLHOWHQ��ZXUGHQ�PLW� MH�HLQHU�.RORQLH�<�����+HIH]HOOHQ�D�� ��F�� LQ�����PO�

<3'�EHL�����&�I�U�������K�LQNXELHUW��'DQDFK�ZXUGHQ�MH���������O�DXI��7U\SWRSKDQ���/HXFLQ���+LVWLGLQ�

�� ��� P0� �$7� 0HGLXP� XQG� ]XU� .RQWUROOH� DXI� �7U\SWRSKDQ�� �/HXFLQ� 0HGLXP� DXVJHVWULFKHQ�� 'LH�

+HIH]HOOHQ�ZXFKVHQ�GUHL�ELV�YLHU�7DJH�EHL�����&��

$OV�.RQWUROOH�ZXUGH�MH�HLQH�.RORQLH�YRQ�&*������+HIH]HOOHQ��GLH�GDV�3ODVPLG�S$&7,,�HQWKLHOW��PLW�<�

����+HIH]HOOHQ�D����F��JHSDDUW��

1DFK�GUHL�ELV�YLHU�7DJHQ�ZXUGHQ�.RORQLHQ�PLW�HLQHP�'XUFKPHVVHU�YRQ�����FP�DOV�SRVLWLYHV�(UJHEQLV�

JHZHUWHW�� .OHLQHUH� .RORQLHQ� ZXUGHQ� DOV� VFKZDFK� SRVLWLYHV� (UJHEQLV� JHZHUWHW�� 'LH� $Q]DKO� GHU�

.RORQLHQ�ZXUGH�LP�9HUKlOWQLV�]X�GHQ�.RQWUROOSODWWHQ�EHVWLPPW��VLHKH�7DEHOOH�����

�



�
���

7DEHOOH����3ODVPLG�.RPELQDWLRQHQ�LP�3DDUXQJVWHVW�

3ODVPLG�LQ�<�������

0DW�α�

3ODVPLG�LQ�&*��������

0DW�D�

/DF=�3KlQRW\S� +,6��3KlQRW\S�

D��S$6��&<+��DUJ���� S$&7,,�OLE,,,���;� β�*DO�SRVLWLY� SRV��:DFKVWXP�

E��S$6�� S$&7,,�OLE,,,���;� β�*DO�QHJDWLY� NHLQ�:DFKVWXP�

F��S6(������ S$&7,,�OLE,,,���;� β�*DO�QHJDWLY� NHLQ�:DFKVWXP�

D��S$6��&<+��DUJ���� S$&7,,� β�*DO�QHJDWLY� NHLQ�:DFKVWXP�

E��S$6�� S$&7,,� β�*DO�QHJDWLY� NHLQ�:DFKVWXP�

F��S6(������ S$&7,,� β�*DO�QHJDWLY� NHLQ�:DFKVWXP�

 

������3ODVPLGLVRODWLRQ�DXV�+HIH]HOOHQ�

��PO�<3'�0HGLXP�ZXUGHQ�PLW�HLQHU�+HIHNRORQLH�EHLPSIW�XQG��EHU�1DFKW�EHL�����&�JHVFK�WWHOW������

PO� ZXUGHQ� EHL� ������� USP� I�U� �� VHF� ]HQWULIXJLHUW�� GHU� hEHUVWDQG� ZXUGH� DEJHJRVVHQ�� 'HU�

1LHGHUVFKODJ� ZXUGH� LQ� ���� PO� /\VLVSXIIHU� UHVXVSHQGLHUW�� 1DFK� =XJDEH� YRQ� ���� PO�

3KHQRO�&KORURIRUP�,VRDP\ODONRKRO� ���������� XQG����� J�*ODVSHUOHQ� �6LJPD���ZXUGH� GLH� 3UREH� I�U� ��

PLQ�VWDUN�JHYRUWH[W��'HU�Zl�ULJH�hEHUVWDQG�ZXUGH�QDFK�GHP�=HQWULIXJLHUHQ���������USP����PLQ��57��

LQ�HLQ�VDXEHUHV�����PO�(SSHQGRUIU|KUFKHQ��EHUI�KUW��'LH�3ODVPLG�'1$�ZXUGH�PLW������9ROXPHQ���

0�1D2$F�� S+� ���� XQG� ���� 9ROXPHQ� (WKDQRO� JHIlOOW�� 1DFK� HLQHP�:DVFKVFKULWW�PLW� ����� (WKDQRO�

ZXUGH�GHU�1LHGHUVFKODJ�LQ�����O�+�2�DXIJHQRPPHQ��

������0HWDEROLVFKH�0DUNLHUXQJ�YRQ�+HIH]HOOHQ�XQG�,PPXQRSUl]LSLWDWLRQ�

hEHU� 1DFKW� ZXUGH� HLQH� .XOWXU� GHV� HQWVSUHFKHQGHQ� 6WDPPHV� LQ� PHWKLRQLQIUHLHP� 0HGLXP�

KRFKJH]RJHQ�� ,P� ORJDULWKPLVFKHQ� :DFKVWXP� ZXUGHQ� ��� 2'����(LQKHLWHQ� JHHUQWHW�� LQ� �� PO�

PHWKLRQLQIUHLHP�0HGLXP�UHVXVSHQGLHUW�XQG�PLW������&L���6�0HWKLRQLQ�YHUVHW]W��'LH�0DUNLHUXQJ�OLHI�

���PLQ�EHL�����&��'LH�=HOOHQ�ZXUGHQ�VHGLPHQWLHUW��HLQPDO� LQ�PHWKLRQLQIUHLHP�0HGLXP�JHZDVFKHQ�

XQG�GDQQ�LQ������O�7($������O�PO�/HXSHSWLQ������O�PO�$SURWLQLQ��DXIJHQRPPHQ��1DFK�=XJDEH�YRQ�

���� J� *ODVSHUOHQ� ZXUGH� GLH� 3UREH� �[� ��� VHF� VWDUN� JHYRUWH[W�� ZREHL� VLH� ]ZLVFKHQ� GHQ� HLQ]HOQHQ�

6FKULWWHQ� MHZHLOV���PLQ�DXI�(LV� LQNXELHUW�ZXUGH��'DQDFK�ZXUGH������O�/\VLV�3XIIHU� �PLW�3URWHDVH�

,QKLELWRUHQ�� I�U� GLH� ,PPXQRSUl]LSLWDWLRQ� ]XJHJHEHQ�� GLH� *ODVSHUOHQ� XQG� QLFKW� DXIJHVFKORVVHQH�

=HOOHQ�ZXUGHQ�VHGLPHQWLHUW�XQG�GHU�hEHUVWDQG�DEJHQRPPHQ��
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'HP�hEHUVWDQG�ZXUGH�GHU�$QWLN|USHU��+$�$QWLN|SHU�RGHU�$UJ����$QWLN|USHU��]XJHVHW]W��GHU�$QVDW]�

�� K� DXI� (LV� LQNXELHUW� XQG� GDQQ� FD�� ���� �O� 3URWHLQ�*�JHNRSSHOWH� 6HSKDURVHSHUOHQ� �3KDUPDFLD��

]XJHJHEHQ�� 1DFK� �� K� XQWHU� VDQIWHU� %HZHJXQJ� EHL� �� �&� ZXUGH� GHU� hEHUVWDQG� DEJHQRPPHQ�� GLH�

6HSKDURVHSHUOHQ���[�PLW�6FKZ\]HU�:DVFKSXIIHU����[�PLW�3%6�XQG�HLQPDO�PLW�����3%6�JHZDVFKHQ��

'LH� JHEXQGHQHQ� ,PPXQJOREXOLQH� XQG� GDV� $QWLJHQ� ZXUGHQ� LQ� (OXWLRQVSXIIHU� I�U� GLH�

,PPXQRSUl]LSLWDWLRQ�PLW�����β�0HUFDSWRHWKDQRO����PLQ�EHL�����&�HOXLHUW��'DV�(OXDW�ZXUGH�LQ�HLQHU�

9DNXXP]HQWULIXJH� O\RSKLOLVLHUW� XQG� LQ� ���� 9ROXPHQ� ��� �� *O\FHULQ� LQ� +�2� PLW� %URPSKHQROEODX�

DXIJHQRPPHQ��

1DFK�$XIWUHQQXQJ�GHU�3UREHQ�DXI� HLQHP�6'6�3RO\DFU\ODPLG�*HO�ZXUGH�GDV�*HO� IL[LHUW�� EHL���� �&�

DXI�HLQHP�9DNXXPWURFNQHU�JHWURFNQHW�XQG�DXI�HLQHU�3ODWWH�I�U�GHQ�3KRVSKRULPDJHU�H[SRQLHUW��

����$XIWUHQQXQJ�XQG�,PPXQGHWHNWLRQ�YRQ�3URWHLQHQ�

������(OHNWURSKRUHVH�LQ�GHQDWXULHUHQGHQ�6'6�3RO\DFU\ODPLG�*HOHQ�

'HQDWXULHUHQGH� 6'6�3RO\DFU\ODPLG�*HOH� ZXUGHQ� ]XU� $XIWUHQQXQJ� YRQ� 3URWHLQJHPLVFKHQ�

HQWVSUHFKHQG� LKUHU� *U|�H� HLQJHVHW]W�� (V� ZXUGHQ� ���� [� �� [� ���� FP� 0LQL�3URWHLQ�*HOH� �%LRUDG��

YHUZHQGHW�� 6LH� VHW]WHQ� VLFK� DXV� HLQHP� XQWHUHQ� 3RO\DFU\ODPLG�7UHQQJHO� XQWHUVFKLHGOLFKHU�

3UR]HQWLJNHLW�XQG�HLQHP�REHUHQ�6DPPHOJHO�DXV�����3RO\DFU\ODPLG�]XVDPPHQ��

'LH� /|VXQJ� HLQHV� ����LJHQ� 7UHQQJHOV� VHW]W� VLFK� DXV� �� PO� $FU\ODPLG�%LVDFU\ODPLG�/|VXQJ� ������

$FU\ODPLG������%LVDFU\ODPLG�����PO�7UHQQJHOO|VXQJ� �������6'6������0�7ULV�+&O�S+������XQG����PO�

+�2�]XVDPPHQ��=XU�3RO\PHULVDWLRQ�ZXUGHQ�����O�HLQHU�����LJHQ�$PPRQLXPSHUR[RGLVXOIDW�/|VXQJ�

XQG�����O�7(0('�]XJHVHW]W��'LH�*HODSSDUDWXU�ZXUGH�ELV�FD����FP�XQWHUKDOE�GHU�REHUHQ�*ODVNDQWH�

PLW�GHU�*HOO|VXQJ�JHI�OOW��=XU�$XVELOGXQJ�HLQHU�JHUDGHQ�2EHUIOlFKH�ZXUGH�GLH�*HOO|VXQJ�VRIRUW�PLW�

,VRSURSDQRO�YRUVLFKWLJ��EHUVFKLFKWHW��1DFK�GHU�3RO\PHULVDWLRQ�ZXUGH�GDV�,VRSURSDQRO�HQWIHUQW��GDV�

7UHQQJHO� PLW� GHU� /|VXQJ� GHV� 6DPPHOJHOV� �EHUVFKLFKWHW� XQG� HLQ� 7DVFKHQIRUPHU� HLQJHVHW]W�� 'DV�

6DPPHOJHO� VHW]W� VLFK� DXV� �����PO� HLQHU� $FU\ODPLG�%LVDFU\ODPLG�/|VXQJ�� ����PO� 6DPPHOJHOO|VXQJ�

�������6'6������0�7ULV�+&O�S+�����������PO�+�2�XQG�����O�����LJH�$PPRQLXPSHUR[RGLVXOIDW�/|VXQJ�

XQG� �� �O� 7(0('� ]XVDPPHQ�� 'LH� 3UREHQ� ZXUGHQ� YRU� GHP� $XIWUDJHQ� LQ� �� [� 6'6�3UREHQSXIIHU�

DXIJHQRPPHQ�XQG�I�U���PLQ�EHL������&�GHQDWXULHUW��'LH�(OHNWURSKRUHVH�LQ�/lPPOL�/DXISXIIHU�OLHI�

FD����K�EHL�����9ROW�XQG����P$��JHVWRSSW�ZXUGH�VLH�DQ�GHP�=HLWSXQNW�DQ�GHP�GLH�XQWHUH�,RQHQIURQW�

PLW� GHP� %URPSKHQROEODX� GLH� XQWHUH� *UHQ]H� GHV� *HOV� HUUHLFKW� KDWWH�� 'DQDFK� ZXUGH� GDV� *HO�

HQWZHGHU�LQ������0HWKDQRO�������(VVLJVlXUH�PLW�������&RRPDVVLH�%ODX�JHIlUEW�XQG�DQVFKOLH�HQG�

HQWZHGHU�LQ������0HWKDQRO�������(VVLJVlXUH�HQWIlUEW�RGHU�I�U�GHQ�7UDQVIHU�DXI�HLQH�1LWURFHOOXORVH�

0HPEUDQ�YRUEHUHLWHW��
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������,PPXQFKHPLVFKHU�3URWHLQQDFKZHLV�PLWWHOV�:HVWHUQ�%ORW�

'DV� *HO� ZXUGH� LQ� 7UDQVIHU�3XIIHU� JHVS�OW�� DXI� 7UDQVIHU�3XIIHU� JHWUlQNWH� :KDWPDQ�)LOWHUSDSLHUH�

JHOHJW��PLW�HLQHU�1LWURFHOOXORVH�0HPEUDQ�XQG�PLW�ZHLWHUHQ�:KDWPDQ�)LOWHUSDSLHUHQ��EHUGHFNW�XQG�

LQ� HLQHP� (LQVDW]� PLW� GHU� 1LWURFHOOXORVH�0HPEUDQ� �6FKOHLFKHU� 	� 6FKXHOO�� ]XU� $QRGH� KLQ� LQ� GHU�

%ORWNDPPHU��%LRUDG��RULHQWLHUW��'HU�7UDQVIHU�OLHI�FD����K�EHL������9ROW��1DFK�GHP�7UDQVIHU�ZXUGH�GLH�

1LWURFHOOXORVH�0HPEUDQ� LQ� HLQHU� %ORFNO|VXQJ� �����0DJHUPLOFKSXOYHU�� ���� [� 3%67�� ���� [� 7UDQVIHU�

3XIIHU�� I�U� HLQH� 6WXQGH� EHL� 57� DEJHVlWWLJW�� hEHUVFK�VVLJH� 0DJHUPLOFK� ZXUGH� GXUFK� GUHLPDOLJHV�

:DVFKHQ�PLW�3%67�I�U�MH���PLQ�EHL�57�HQWIHUQW��$QVFKOLH�HQG�ZXUGH�PLW�GHP�MHZHLOLJHQ�$QWLVHUXP�

RGHU� $QWLN|USHU� HLQH� 9HUG�QQXQJ� YRQ� ������� LQ� 3%67� HUVWHOOW�� XQG� GLH� 1LWURFHOOXORVH�0HPEUDQ�

ZXUGH� I�U� ���� K� EHL� 5DXPWHPSHUDWXU� LQNXELHUW�� 'LH� XQJHEXQGHQHQ� $QWLN|USHU� ZXUGHQ� GXUFK�

GUHLPDOLJHV�:DVFKHQ�PLW� 3%67� I�U� MH� ��PLQ� HQWIHUQW�� 'DUDXIKLQ�ZXUGH� GLH�0HPEUDQ� ���PLQ� EHL�

5DXPWHPSHUDWXU� PLW� 0HHUUHWWLFK�3HUR[LGDVH�JHNRSSHOWHQ� 3URWHLQ�$� LQNXELHUW� �������� LQ� 3%67���

1DFK�HUQHXWHP�:DVFKHQ�ZXUGH�GLH�0HPEUDQ�PLW�GHP�(&/�5HDJHQ]�GHU�)LUPD�$PHUVKDP�������O�

(&/��������O�(&/��������O�3%6��EHWUlXIHOW��QDFK�HLQHU�0LQXWH�ZXUGH�GLH��EHUVFK�VVLJH�)O�VVLJNHLW�

DEJHWXSIW�XQG�GLH�0HPEUDQ�DXI�HLQHP�)LOP�H[SRQLHUW����VHF�ELV���K���

����3URWHLQJHZLQQXQJ�XQG�$QWLN|USHUKHUVWHOOXQJ�

������([SUHVVLRQ�XQG�$XIUHLQLJXQJ�YRQ�*67��*OXWDWKLRQ�6�7UDQVIHUDVH��)XVLRQVSURWHLQHQ�

(LQH� .XOWXU� GHV� (�FROL�6WDPPV� %/� ��� �6WXGLHU�� ������ ZXUGH�PLW� GHP� I�U� GDV� *67�)XVLRQVSURWHLQ�

NRGLHUHQGHP�([SUHVVLRQVYHNWRU�� WUDQVIRUPLHUW��'HU�KLHU� HLQJHVHW]WH�([SUHVVLRQVYHNWRU�S*(;�.*� LVW�

HLQH�PRGLIL]LHUWH�)RUP�GHV�S*(;�YRQ�6PLWK�	�-RKQVRQ���������

'LH� 7UDQVIRUPDQWHQ�ZXUGHQ� DQVFKOLH�HQG� DXI� /%�3ODWWHQ�PLW�$PSLFLOOLQ� �����PJ�PO�� DXVSODWWLHUW��

(LQ� HLQ]HOQHU� .ORQ� ZXUGH� LQ� ��PO� /%�0HGLXP�PLW� $PSLFLOOLQ� �����PJ�PO�� EHL� ��� �&� �EHU� 1DFKW�

LQNXELHUW��'LH�9RUNXOWXU�ZXUGH�]X�����PO�/%�0HGLXP�PLW�$PSLFLOOLQ������PJ�PO��JHJHEHQ�XQG�ELV�

]X�HLQHU�2'����YRQ�����EHL�����&�JHVFK�WWHOW��1DFKGHP�GHU�.XOWXU������O���0�,37*�]XJHVHW]W�ZRUGHQ�

ZDU��ZXUGH�VLH�ZHLWHUH���K�EHL�����&�JHVFK�WWHOW��'LH�%DNWHULHQVXVSHQVLRQ�ZXUGH����PLQ�EHL�57�PLW�

����� USP�DE]HQWULIXJLHUW� �=HQWULIXJH����0�(��5RWRU� -$����%HFNPDQQ���'DV�3HOOHW�ZXUGH�PLW��� �&�

67(�3XIIHU�JHZDVFKHQ�XQG�HUQHXW�]HQWULIXJLHUW��DQVFKOLH�HQG����PLQ�DXI�(LV�JHODJHUW�XQG�GDQQ�LQ�

���PO�/\VLVSXIIHU��67(�3XIIHU����P0�'77�������*O\FHULQ������P0�306)������J���PO�$SURWLQLQ������J���

PO�/HXSHSWLQ������6DUFRV\O��UHVXVSHQGLHUW�XQG�GUHLPDO�MH����VHF�PLW����:DWW�DXI�(LV�XOWUDEHVFKDOOW��

8P�HLQ�]X�VWDUNHV�(UKLW]HQ�GHU�3UREHQ�]X�YHUPHLGHQ��ZXUGH�]ZLVFKHQ�GHQ�HLQ]HOQHQ�%HVFKDOOXQJHQ�

MH���PLQ�SDXVLHUW��

'LH� O\VLHUWHQ�%DNWHULHQ�ZXUGHQ�EHL� ����� USP� I�U����PLQ�EHL��� �&� ]HQWULIXJLHUW� �=HQWULIXJH� -�����

0�(��5RWRU�-$�����%HFNPDQ���'HU�hEHUVWDQG�ZXUGH�PLW�7ULWRQ�;�����DXI�HLQH�(QGNRQ]HQWUDWLRQ�YRQ�

����HLQJHVWHOOW��DQVFKOLH�HQG�PLW����������O�*OXWDWKLRQ�$JDURVH��6LJPD����K�ODQJ�EHL����&�LQ�HLQHP�
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���PO�)DOFRQ�5|KUFKHQ�URWLHUW��'DV�3HOOHW�ZXUGH�YLHUPDO�PLW�67(�3XIIHU������P0�306)������J���PO�

$SURWLQLQ������J���PO�/HXSHSWLQ���]ZHLPDO�PLW�7KURPELQ�6FKQHLGH�3XIIHU�����P0�7ULV��S+�����������

P0�1D&O�� ����P0�&D&O��� ������β�0HUFDSWRHWKDQRO�� ��P0�'77�� JHZDVFKHQ�� DQVFKOLH�HQG�ZXUGH�

GHP�7KURPELQ�6FKQHLGH�3XIIHU�GDV�7KURPELQ�]XJHJHEHQ����8QLW�������PO�%DNWHULHQNXOWXU��XQG����

PLQ�I�U���K�EHL����&�URWLHUW��PLW�GHP�=LHO��GDV�3URWHLQ��ZHOFKHV��EHU�HLQH�7KURPELQVFKQLWWVWHOOH�PLW�

GHU� *OXWDWKLRQ�6�7UDQVIHUDVH� YHUEXQGHQ� ZDU�� DE]XVSDOWHQ�� 8P� GDV� DXIJHUHLQLJWH� 3URWHLQ� ]X�

HUKDOWHQ��ZXUGH�GLH�/|VXQJ�]HQWULIXJLHUW� ���PLQ�������USP��7LVFK]HQWULIXJH��� ,P�hEHUVWDQG�EHIDQG�

VLFK� GDV� HUZ�QVFKWH� 3URWHLQ�� LP� 3HOOHW� GLH� DQ� GLH� *OXWDWKLRQ�$JDURVH� JHNRSSHOWH� *OXWDWKLRQ�6�

7UDQVIHUDVH�� 8P� GLH� $XVEHXWH� ]X� HUK|KHQ�� ZXUGH� GDV� 3HOOHW� QRFK� ]ZHLPDO� PLW� GHP� 7KURPELQ�

6FKQHLGH�3XIIHU�JHZDVFKHQ��'HP�VR�HUKDOWHQHQ�hEHUVWDQG�ZXUGH�/HXSHSWLQ� �����J���PO���('7$����

P0��]XJHJHEHQ��

������*HZLQQXQJ�SRO\NORQDOHU�$QWLN|USHU�JHJHQ�GDV�$UJ����3URWHLQ�

'DV� DXIJHUHLQLJWH� 3URWHLQ�� ZHOFKHV� XQWHU� ���� EHVFKULHEHQ� LVW�� ZXUGH� EHL� (XURJHQWLF� HLQJHVFKLFNW��

'RUW� YHUDEUHLFKWH� PDQ� ]ZHL� .DQLQFKHQ� MH� ���� �J� 3URWHLQ�� DSSOL]LHUW� ZXUGHQ� YLHU� ,QMHNWLRQHQ� LP�

HLQHQ� =HLWUDXP� YRQ� ]ZHL�0RQDWHQ�� 'DV� XQV� ]XU�FNJHVFKLFNWH� 6HUXP�ZXUGH�PLWWHOV�:HVWHUQ�%ORW�

JHWHVWHW��

������3URWHLQEHVWLPPXQJ�QDFK�%UDGIRUG�

'LH� TXDQWLWDWLYH� %HVWLPPXQJ� SURWHLQKDOWLJHU� /|VXQJHQ� ZXUGH� QDFK� GHU� 0HWKRGH� YRQ� %UDGIRUG�

GXUFKJHI�KUW�������������PO�3%6�ZXUGHQ�PLW�����O�GHU�]X�DQDO\VLHUHQGHQ�3URWHLQO|VXQJ�YHUVHW]W��=X�

GLHVHU�/|VXQJ�ZXUGHQ�����PO�)lUEHUHDJHQ]��%LRUDG��JHJHEHQ��'LH�/|VXQJ�ZXUGH�GXUFKPLVFKW�XQG�I�U�

PLQGHVWHQV� �� PLQ� EHL� 57� LQNXELHUW�� $XV� GHU� ([WLQNWLRQVPHVVXQJ� EHL� ���� QP� NRQQWH� GLH�

3URWHLQNRQ]HQWUDWLRQ�DQKDQG�HLQHU�PLW�%6$�HUVWHOOWHQ�(LFKNXUYH�EHUHFKQHW�ZHUGHQ���



�
���

��(UJHEQLVVH�

0LWWHOV�GHV�7ZR�+\EULG�6\VWHPV�ZXUGH�DXV�HLQHU�LQGX]LHUWHQ�+LSSRFDPSXV�%DQN��5DWWH��XQG�HLQHU�

%DQN� GHV� JHVDPWHQ�*HKLUQV� �5DWWH�� QDFK� 3URWHLQHQ��ZHOFKH�PLW� GHP�$UJ����3URWHLQ� LQWHUDJLHUHQ��

JHVXFKW��$XI�GLH�(UJHEQLVVH�GLHVHU�6XFKH�ZLUG�LP�)ROJHQGHQ�HLQJHJDQJHQ��

����(UVWHV�+\EULG��$UJ����*$/��'1$�%LQGXQJVGRPlQH�

'DV� HUVWH� +\EULG� EHVWHKW� DXV� GHU� *$/��'1$�%LQGXQJVGRPlQH� XQG� GHP� $UJ����3URWHLQ�� 9LHOH�

HXNDU\RWH� 7UDQVNULSWLRQVIDNWRUHQ�� *$/�� HLQJHVFKORVVHQ�� EHVWHKHQ� DXV� PLQGHVWHQV� ]ZHL�

YHUVFKLHGHQHQ� 'RPlQHQ�� (LQHU� *$/��'1$�%LQGXQJVGRPlQH� XQG� HLQHU� $NWLYLHUXQJVGRPlQH�

�-RKQVWRQ� HW� DO��� ������� 'LH� *$/��'1$�%LQGXQJVGRPlQH� YRQ� *$/�� ELQGHW� DQ� VSH]LILVFKH� '1$�

6HTXHQ]HQ��DQ�GLH�Å8$6���XSVWUHDP�DFWLYDWLQJ�VHTXHQFH��XQG�DQ�GLH���PHU�.RQVHQVXVVHTXHQ]�LQ�GHU�

3URPRWRUUHJLRQ� GHU� *HQH�� GLH� GXUFK� GLHVHQ� )DNWRU� UHJXOLHUW� ZHUGHQ� �*LQLJHU� HW� DO��� ������� 'LH�

$NWLYLHUXQJVGRPlQH� LQWHUDJLHUW� PLW� GHP� 51$�3RO\PHUDVH� .RPSOH[�� XP� GLH� 7UDQVNULSWLRQ� ]X�

LQLWLLHUHQ��

%HLGH�'RPlQHQ�VLQG�I�U�HLQH�$NWLYLHUXQJ�GHU�7UDQVNULSWLRQ�QRWZHQGLJ�XQG�QRUPDOHUZHLVH�7HLO�HLQHV�

3URWHLQV�� (V� LVW� MHGRFK� LQ� YLYR� QDFKJHZLHVHQ� ZRUGHQ�� GD�� GLH� 7UDQVNULSWLRQ� DXFK� GDQQ� LQLWLLHUW�

ZHUGHQ�NDQQ��ZHQQ�GLH�'RPlQHQ�DXI�]ZHL�XQWHUVFKLHGOLFKHQ�3URWHLQHQ� ORNDOLVLHUW�VLQG��.HHJDQ�HW�

DO����������

'XUFK� UHNRPELQDQWH� '1$�7HFKQRORJLHQ� LVW� HV� P|JOLFK�� IXQNWLRQHOOH� $NWLYDWRUHQ� DXV� VHSDUDWHQ�

'RPlQHQ�YHUVFKLHGHQHU�3URWHLQH�]X�NRQVWUXLHUHQ��0D�	�3WDVKQH��������%UHQW�	�3WDVKQH���������'DV�

QDWLYH� *$/��3URWHLQ� LVW� ���� $PLQRVlXUHQ� ODQJ� XQG� KDW� GUHL� YHUVFKLHGHQH� $XIJDEHQ�� (UVWHQV� GLH�

%LQGXQJ�DQ�GLH� Å8$6�� DXI� GHU�'1$�� ]ZHLWHQV�GLH�$NWLYLHUXQJ�GHU� 7UDQVNULSWLRQ�GHU� VWURPDEZlUWV�

JHOHJHQHQ� *HQH� *$/�� XQG� *$/���� XQG� VFKOLH�OLFK� GULWWHQV� GLH� %LQGXQJ� GHV� 5HJXODWRUSURWHLQV�

*$/����

'LHVH� )XQNWLRQHQ� N|QQHQ� DXI� GHP� *$/��3URWHLQ� YHUVFKLHGHQHQ� 'RPlQHQ� ]XJHRUGQHW� ZHUGHQ�

�-RKQVWRQ�HW�DO����������

��� *$/��'1$�%LQGXQJVGRPlQH� PLW� .HUQORNDOLVDWLRQVVHTXHQ]� ����� ���� $PLQRVlXUH��� 'LH�

HUVWHQ����$PLQRVlXUHQ�ELQGHQ�DQ�HLQ���PHU�LQ�GHU�3URPRWRUVHTXHQ]�YRQ�*$/��XQG�DQ�YLHU�

6WHOOHQ�LQ�GHU�Å8$6���*LQLJHU�HW�DO����������

� ���'LPHULVLHUXQJVGRPlQH����������$PLQRVlXUH��

� ���$NWLYLHUXQJVGRPlQH������������$PLQRVlXUH�XQG�����������$PLQRVlXUH��

� ���'RPlQH�I�U�GLH�,QWHUDNWLRQ�PLW�*$/���������������$PLQRVlXUH��
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'DV� *$/���3URWHLQ� LVW� HLQ� QHJDWLYHU� 5HJXODWRU� YRQ� *$/��� 'XUFK� =XJDEH� YRQ� *DODNWRVH� ZLUG� GHU�

5HJXODWRU� LQKLELHUW�� ,Q�GHP�+HIHVWDPP�&*�������GHU� LQ�GLHVHU�$UEHLW�YHUZHQGHW�ZXUGH�� LVW�GXUFK�

HLQH�0XWDWLRQ�GDV�QDWLYH�*$/���3URWHLQ�DXVJHVFKDOWHW��VR�GD��NHLQH�,QKLELHUXQJ�GHV�*$/��3URWHLQV�

DXIWULWW��

'LH� LP� HUVWHQ�+\EULG� YHUZHQGHWH�*$/��'1$�%LQGXQJVGRPlQH� EHVWHKW� DXV� GHQ�$PLQRVlXUHQ� YRQ�

3RVLWLRQ�������XQG�ZXUGH�PLW�GHP�$UJ����3URWHLQ�IXVLRQLHUW��=X�GLHVHP�=ZHFN�ZXUGH�GLH�DUJ����

F'1$�LQ�GHQ�753��6FKDXNHOYHNWRU�S$6��&<+��HLQNORQLHUW��'LH�([SUHVVLRQ�GHV�3URWHLQK\EULGV�VWHKW�

XQWHU� GHU� .RQWUROOH� GHV� VWDUNHQ� $ONRKRO�'HK\GURJHQDVH� 3URPRWRUV�� 'LH� .RQVWUXNWLRQ� GHV� DUJ����

*$/��'1$�%LQGXQJVGRPlQH�+\EULGV�LVW�XQWHU�����EHVFKULHEHQ��

����+HUVWHOOXQJ�GHV�3ODVPLGV�S$6��&<+��DUJ����

'DV�3ODVPLG�S$6��&<+��DUJ����HQWKlOW�GLH�,QIRUPDWLRQ�]XU�([SUHVVLRQ�GHV�)XVLRQVSURWHLQV�$UJ����

*$/��'1$�%LQGXQJVGRPlQH��'LH�DUJ����F'1$�ZXUGH�DXV�GHP�3ODVPLG�S63257��DUJ���� ������ES��

/LQN�HW�DO��������JHZRQQHQ��0LWWHOV�3&5�ZXUGH�GLH�'1$�6HTXHQ]�PLW�HLQHU�6PD�XQG�HLQHU�%DP�+��

(UNHQQXQJVVHTXHQ]�YHUVHKHQ��ZRGXUFK�GLH�/LJDWLRQ� LQ�S$6��&<+��� ������ES��+DUSHU�HW�DO���������

�EHU�GLHVH�6FKQLWWVWHOOHQ�HUP|JOLFKW�ZXUGH��'LH�EHQXW]WHQ�3ULPHU�VLQG�XQWHU��������EHVFKULHEHQ��'LH�

DUJ����6HTXHQ]�� ZHOFKH� LQ� S$6�� HLQJHEDXW� ZXUGH�� HQWKlOW� DXVVFKOLH�OLFK� GLH� SURWHLQNRGLHUHQGH�

6HTXHQ]��G�K��DE�GHP�I�U�GDV�6WDUWHU�0HWKLRQLQ�NRGLHUHQGH�7ULSOHW�EHL�GHP�1XNOHRWLG�����ELV�]XP�

6WRS�&RGRQ�LQ�+|KH�GHV�1XNOHRWLGV�������VLHKH�$EE������
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$EELOGXQJ����3ODVPLGNDUWH�S$6��&<+��DUJ����

S$6��&<+��DUJ���� LVW� HLQ� 6FKDXNHO�� XQG� ([SUHVVLRQVYHNWRU�� S$6��&<+��DUJ���� HQWKlOW� HLQ� (�FROL� FRO� (�� RUL� DOV�

5HSOLNDWLRQVXUVSUXQJ�XQG�GDV�$PSLFLOOLQJHQ� ]XU�$PSLFLOOLQ� 6HOHNWLRQ� LQ�(�FROL��:HLWHUKLQ� EHVLW]W� GDV� S$6��&<+��DUJ����

GHQ�+HIH�5HSOLNDWLRQVXUVSUXQJ�����RUL�XQG�DOV�(UQlKUXQJVVHOHNWLRQVPDUNHU�GDV� 753��*HQ��S$6��&<+��DUJ���� WUlJW�GDV�

:LOGW\S�&<+��*HQ�GHU�+HIH�LQ�GRPLQDQWHU�$XVSUlJXQJ��ZHOFKHV�&\FORKH[LPLG�6HQVLWLYLWlW�DXI�GLH�WUDQVIHNWLHUWHQ�=HOOHQ�

�EHUWUlJW��'DV�S$6��&<+��DUJ����HQWKlOW�GLH�F'1$�I�U�GDV�)XVLRQVSURWHLQ�DXV�GHU�*$/��'1$�%LQGXQJVGRPlQH��'LHVHV�

)XVLRQVJHQ�VWHKW�XQWHU�GHU�.RQWUROOH�GHV�NRQVWLWXWLYHQ�:LOGW\S�$'+��+HIH�3URPRWRU��ZHOFKHU�HLQH�KRKH�([SUHVVLRQ�GHV�

)XVLRQVSURWHLQV�HUODXEW��'LH�*$/��6HTXHQ]�HQWKlOW�GDV�*$/��.HUQORNDOLVDWLRQVVLJQDO��

753���*HQ�GHV�7U\SWRSKDQ�6WRIIZHFKVHOV��(UQlKUXQJVVHOHNWLRQVPDUNHU��/lQJH������ES��

&<+���*HQ�I�U�GDV�/���3URWHLQ�GHU�+HIH�5LERVRPHQ��/lQJH������ES��

$'+�3UR��3URPRWRU�GHV�$ONRKRO�'HK\GURJHQDVH�*HQV��/lQJH�����ES��

$'+�7HU��7HUPLQDWRU�GHV�$ONRKRO�'HK\GURJHQDVH�*HQV��/lQJH�����ES��

*$/��'1$�%'��*$/��'1$�%LQGXQJVGRPlQH�GHV�*$/��7UDQVNULSWLRQVDNWLYDWRUV��/lQJH�����ES��

DUJ�����F'1$�GHV�DUJ����*HQV��/lQJH������ES��

����=ZHLWHV�+\EULG��F'1$�%DQN�$NWLYLHUXQJVGRPlQH�

'DV� ]ZHLWH�+\EULG�EHVWHKW�DXV� HLQHU� F'1$�%DQN��ZHOFKH� I�U�SRWHQWLHOOH�$UJ����%LQGXQJVSURWHLQH��

GLH� DQ� HLQH� *$/��$NWLYLHUXQJVGRPlQH� IXVLRQLHUW� VLQG�� NRGLHUW� �VLHKH� KLHU]X� DXFK� ��������� +LHU]X�
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ZXUGHQ�PHKU�DOV���[�����XQDEKlQJLJH�F'1$V��GLH�HLQH�/lQJH�]ZLVFKHQ�����XQG������%DVHQSDDUHQ�

EHVLW]HQ�� PLW� GHU� *$/��$NWLYLHUXQJVGRPlQH� IXVLRQLHUW�� 'HU� *$/��$NWLYLHUXQJVGRPlQH� ZXUGH� GLH�

.HUQORNDOLVDWLRQV�6HTXHQ]�GHV�69���7�$QWLJHQV�KLQ]XNORQLHUW��VR�GD��GDV�H[SULPLHUWH�)XVLRQVSURWHLQ�

LQ�GHQ�.HUQ�GHU�+HIH�WUDQVSRUWLHUW�ZLUG��&KLHQ�HW�DO����������

(V� ZXUGHQ� ]ZHL� XQWHUVFKLHGOLFKH� F'1$�%DQNHQ� I�U� GDV� 6UHHQLQJ� EHQXW]W�� =XP� HLQHQ� GLH� S$&7,,�

OLE,,,�%DQN� �EHVFKULHEHQ� XQWHU� �������� XQG� ]XP� DQGHUHQ� GLH� S*$'���OLE�%DQN� �EHVFKULHEHQ� XQWHU�

��������� 'HQ� 3ODVPLGHQ� LVW� JHPHLQ�� GD�� VLH� 6FKDXNHOYHNWRUHQ� PLW� $NWLYLHUXQJVGRPlQH� VLQG�� 6LH�

XQWHUVFKHLGHQ� VLFK�KDXSWVlFKOLFK� LQ� LKUHQ� 6FKQLWWVWHOOHQ� I�U�5HVWULNWLRQVHQ]\PH��'LH� S$&7,,�OLE,,,�

%DQN�LVW�37=�&+;�LQGX]LHUW��'LH�51$�ZXUGH�DXV�GHP�+LSSRFDPSXV�LVROLHUW�XQG�LQ�F'1$�WUDQVNULELHUW��

'LH� F'1$V� VLQG� XQLGLUHNWLRQDO� �� G�K�� JHULFKWHW� �� HLQNORQLHUW�� 'LH� I�U� GLH� S*$'���OLE�%DQN�

+HUVWHOOXQJ�QRWZHQGLJH�51$�ZXUGH�DXV�GHP�JHVDPWHQ�*HKLUQ�GHU�5DWWH�LVROLHUW��

����+HIHVWDPP�&*������

$OV� :LUWV]HOOHQ� GHU� 'RSSHOWUDQVIHNWLRQ� PLW� GHQ� 3ODVPLGHQ� S$6��&<+��DUJ���� XQG� S$&7,,�

OLE,,,�S*$'���OLE� ZXUGHQ� 6DFFKDURP\FHV� FHUHYLVLDH� =HOOHQ� YHUZHQGHW�� 'HU� :LUWVWDPP� &*������

ZXUGH� DXV� GHP� 6WDPP� +)�F� HQWZLFNHOW� �&ORQWHFK�� ������ )HLORWWHU�� ������� &*������ EHVLW]W�

0XWDWLRQHQ� LQ� GHQ� *HQHQ� I�U� GHQ� 7U\SWRSKDQVWRIIZHFKVHO� 753�� XQG� I�U� GHQ� /HXFLQVWRIIZHFKVHO�

/(8���'LHV�KDW�]XU�)ROJH��GD��GHU�+HIHVWDPP�QLFKW�PHKU�LQ�GHU�/DJH�LVW��GLHVH�$PLQRVlXUHQ�VHOEVW�]X�

V\QWKHWLVLHUHQ�� )�U� GDV� :DFKVWXP� GHV� +HIHVWDPPHV� P�VVHQ� GLHVH� $PLQRVlXUHQ� HQWZHGHU� GHP�

1lKUPHGLXP�]XJHVHW]W�ZHUGHQ��RGHU� DEHU�GLH�QLFKW�PXWLHUWHQ�*HQH� 753��XQG� /(8��ZHUGHQ��EHU�

3ODVPLGH�LQ�GLH�+HIH]HOOH�WUDQVIRUPLHUW��'LHV�EHGHXWHW��GD��+HIH]HOOHQ�QXU�DXI�6HOHNWLRQVPHGLHQ��GLH�

NHLQ�7U\SWRSKDQ�XQG�NHLQ�/HXFLQ�HQWKDOWHQ��ZDFKVHQ�N|QQHQ��ZHQQ�VLH�VRZRKO�GDV�3ODVPLG�S$6��

&<+��DUJ���� �WUlJW� GDV� 753��*HQ�� DOV� DXFK� HLQ� 3ODVPLG� GHU� F'1$�%DQN� S$&7,,�OLE,,,�S*$'���OLE�

�WUlJW�GDV�*HQ�/(8���DXIJHQRPPHQ�KDEHQ��

:HLWHUKLQ� EHVLW]W� GHU� +HIHVWDPP� GDV� QLFKW� PXWLHUWH� *HQ� +,6��� GHVVHQ� ([SUHVVLRQ� XQWHU� GHU�

.RQWUROOH� HLQHV� *$/��3URPRWRUV�� GHU� GLH� 8$6� �XSVWUHDP� DFWLYDWLQJ� VHTXHQFH�� YRQ� *$/�� XQG� GLH�

7$7$�%R[� GHV� *$/�� 3URPRWRUV� EHLQKDOWHW�� VWHKW�� %HVWHKW� HLQH� ,QWHUDNWLRQ� ]ZLVFKHQ� GHP�

)XVLRQVSURWHLQ� DUJ����*$/��'1$�%LQGXQJVGRPlQH� XQG� HLQHP� )XVLRQVSURWHLQ� %DQN�3URWHLQ�

$NWLYLHUXQJVGRPlQH�� NDQQ� GHU� *$/��3URPRWRU� DNWLYLHUW� ZHUGHQ�� XQG� GLH� +HIH� NDQQ� DXI�

6HOHNWLRQVPHGLXP�RKQH�+LVWLGLQ�ZDFKVHQ��'LHV�HUODXEW�HLQH�6HOHNWLRQ�GHU�+HIHNORQH��GLH�PLW� ]ZHL�

LQWHUDJLHUHQGHQ�+\EULGHQ�WUDQVIHNWLHUW�ZXUGHQ��

'LH�([SUHVVLRQ�GHV�+,6��*HQV�LVW�LQ�GHP�6WDPP�&*������DOOHUGLQJV�QLFKW�YROOVWlQGLJ�XQWHUGU�FNW��

GHVKDOE� ZLUG� GHQ� 6HOHNWLRQVPHGLHQ� ��$PLQR�������WULD]RO� ��$7�� EHLJHI�JW�� 'HU� +LVWLGLQ�

$QWLPHWDEROLW� �$7� HUP|JOLFKW� HLQH� VWULQJHQWHUH� +LVWLGLQ� 6HOHNWLRQ�� 'LH� =XJDEH� YRQ� �$7� I�KUW�

GHPQDFK�]X�HLQHU�9HUPLQGHUXQJ�GHU�$Q]DKO�GHU�.ORQH�XQG�GHV�ZHLWHUHQ�]X�HLQHU�9HUOlQJHUXQJ�GHU�

:DFKVWXPV]HLW��)HLORWWHU�HW�DO����������
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'HU� EHQXW]WH� +HIHVWDPP� WUlJW� DOV� ]ZHLWHV� 5HSRUWHUJHQ� HLQ� /DF=�*HQ�� 'HP� /DF=�*HQ�ZXUGHQ� DOV�

VSH]LILVFKHU�*$/��3URPRWRU�GUHL�.RSLHQ�GHU�*$/����PHU�.RQVHQVXVVHTXHQ]�XQG�GLH�7$7$�%R[�GHV�

&\FORKH[LPLG� 3URPRWRUV� KLQ]XNORQLHUW�� 'DPLW� XQWHUVFKHLGHW� VLFK� GHU� /DF=�3URPRWRU� YRP� +,6��

3URPRWRU�� 'LH�*$/��'1$�%LQGXQJVGRPlQH� HUNHQQW� XQG� ELQGHW� DQ� EHLGH� 6HTXHQ]HOHPHQWH��*$/��

Å8$6��XQG�*$/�����PHU��

'LH�0XWDWLRQ�JDO������GHV�YHUZHQGHWHQ�+HIHVWDPPV�&*������KDW�]XU�)ROJH��GD��HQGRJHQHV�*$/��

3URWHLQ�QLFKW�JHELOGHW�ZHUGHQ�NDQQ��'DV�*HQ� I�U�*$/����GHVVHQ�3URGXNW�QRUPDOHUZHLVH�GLH�*$/��

)XQNWLRQ�LQKLELHUW�� LVW�HEHQIDOOV�PXWLHUW��0XWDWLRQ�JDO���������VR�GD��HLQH�,QKLELHUXQJ�YRQ�*$/���

GXUFK�*DODNWRVH�QLFKW�QRWZHQGLJ�LVW��

����+HIHVWDPP�<�����

'HU� :LUWVWDPP� <����� �6DFFKDURP\FHV� FHUHYLVLDH�� ZXUGH� I�U� GLH� 0DWLQJ� �3DDUXQJ�� 9HUVXFKH�

HLQJHVHW]W�� 'LH� 3DDUXQJ� ]ZLVFKHQ� KDSORLGHQ� =HOOHQ� LVW� QXU� EHL� XQWHUVFKLHGOLFKHQ� 3DDUXQJVW\SHQ�

P|JOLFK��.ODVVLIL]LHUW�ZHUGHQ�GLH�3DDUXQJVW\SHQ�QDFK�GHP�VRJHQDQQWHQ�3DDUXQJVW\SORFXV��0$7��LQ�

0$7D�XQG�0$7α��<�����EHVLW]W�GHQ�3DDUXQJVW\SORFXV�0$7α��&*������GHQ�0$7D��&ORQWHFK��������

+DUSHU����������

<����� EHVLW]W� 0XWDWLRQHQ� LQ� GHQ� *HQHQ� I�U� GHQ� 7U\SWRSKDQVWRIIZHFKVHO� 753�� XQG� I�U� GHQ�

/HXFLQVWRIIZHFKVHO� /(8���'HU�+HIHVWDPP� LVW�QLFKW�PHKU� LQ�GHU�/DJH��GLHVH�$PLQRVlXUHQ� VHOEVW� ]X�

V\QWKHWLVLHUHQ�� )�U� GDV� :DFKVWXP� GHV� +HIHVWDPPHV� P�VVHQ� GLHVH� HQWZHGHU� GHP� 1lKUPHGLXP�

]XJHVHW]W�ZHUGHQ��RGHU�DEHU�GLH�QLFKW�PXWLHUWHQ�*HQH�753��XQG�/(8��ZHUGHQ��EHU�3ODVPLGH�LQ�GLH�

+HIH]HOOH� WUDQVIRUPLHUW�� $XI� 6HOHNWLRQVPHGLHQ�� GLH� NHLQ� 7U\SWRSKDQ� XQG� NHLQ� /HXFLQ� HQWKDOWHQ��

N|QQHQ�QXU�+HIH]HOOHQ�ZDFKVHQ�� GLH� VRZRKO�GDV�3ODVPLG�S$6��&<+��DUJ���� �WUlJW�GDV� 753��*HQ��

DOV�DXFK�HLQ�3ODVPLG�GHU�F'1$�%DQN�S$&7,,�OLE,,�S*$'���OLE�,��WUlJW�GDV�*HQ�/(8���DXIJHQRPPHQ�

KDEHQ���

'HU�0DWLQJ�7HVW�HUP|JOLFKW�HLQH�VFKQHOOH�0HWKRGH�]XU�9HULIL]LHUXQJ�GHU�(UJHEQLVVH��9RQ�3ODVPLGHQ��

GLH� DXI� LKUH� ,QWHUDNWLRQ�KLQ�JHWHVWHW�ZHUGHQ� VROOWHQ��ZXUGH�GDV� HLQH� LQ� GHQ�&*������+HIHVWDPP�

WUDQVIHNWLHUW�� GDV� DQGHUH� LQ� GHQ� <����� +HIHVWDPP�� 1DFK� HLQHU� ,QNXEDWLRQV]HLW�� GLH� GDV� 0DWLQJ�

HUP|JOLFKWH�� ZXUGH� GHU� GLSORLGH� +HIHVWDPP� DXI� HLQ� �7US�� �/HX�� �+LV� GHIL]LHQWHP� 0HGLXP�

DXVJHVWULFKHQ�� VR� GD�� QXU� =HOOHQ�� GLH� GRSSHOWUDQVIHNWLHUW� ZDUHQ� XQG� GHUHQ� 3URWHLQH� PLWHLQDQGHU�

LQWHUDJLHUWHQ��]XP�:DFKVWXP�EHIlKLJW�ZDUHQ��

����+HUVWHOOXQJ�GHV�$UJ����$QWLN|USHUV�

'DV� 3ODVPLG� S*(;�.*� LVW� DXV� GHP� 3ODVPLG� S*(;��7� �6PLWK� 	� -RKQVRQ�� ������ 0DORQH�� �����

XQYHU|IIHQWOLFKW�� HQWVWDQGHQ�� 'HU� S*(;��7� 9HNWRU� H[SULPLHUW� GDV� HLQNORQLHUWH� *HQ� XQG� GLH�

*OXWDWKLRQ�6�7UDQVIHUDVH��*67��DOV�)XVLRQVSURWHLQ��'HU�LP�9HNWRU�HQWKDOWHQH�ODF�5HSUHVVRU���3URGXNW�



�
���

GHV� ODF�T�*HQV���ELQGHW�DQ�GHQ�SWDF�3URPRWRU�XQG�KHPPW�DXI�GLHVH�:HLVH�GLH�([SUHVVLRQ�GHV�*67�

)XVLRQVSURWHLQV�� 'XUFK� ,VRSURS\O���WKLR�β�'�*DODFWRVLG� �,37*�� NDQQ� GLH� ([SUHVVLRQ� LQGX]LHUW�

ZHUGHQ��

8P�GDV�)XVLRQVSURWHLQ�DXI]XUHLQLJHQ��VHW]W�PDQ�*OXWDWKLRQ�$JDURVH�.�JHOFKHQ�HLQ��8P�GDV�3URWHLQ�

YRQ� ,QWHUHVVH� DXV� GLHVHP� .RPSOH[� DEVSDOWHQ� ]X� N|QQHQ�� H[LVWLHUW� ]ZLVFKHQ� GHU� *67� XQG� GHP�

JHZ�QVFKWHQ�3URWHLQ�HLQH�7KURPELQ�6FKQLWWVWHOOH��:HLWHUKLQ�EHVLW]W�GLHVHV�3ODVPLG�GLH�(�FROL�FRO�(��

RUL�XQG�GDV�*HQ�I�U�$PSLFLOOLQUHVLVWHQ]��'HU�S*(;�.*�XQWHUVFKHLGHW�VLFK�YRP�S*(;��7�GXUFK�HLQH�

HUK|KWH�$Q]DKO�GHU�(UNHQQXQJVVHTXHQ]HQ�I�U�5HVWULNWLRQVHQ]\PH�XQG�GXUFK�HLQHQ�(LQEDX�YRQ�YLHU�

**7�7ULSOHWV�� NRGLHUHQG� I�U� GLH� $PLQRVlXUH� *O\FLQ�� ]ZLVFKHQ� GHU� 7KURPELQVFKQLWWVWHOOH� XQG� GHP�

JHZ�QVFKWHP�3URWHLQ��'DGXUFK�LVW�GHP�7KURPELQ�GLH�6FKQLWWVWHOOH�]XJlQJOLFKHU��

'HU�&�7HUPLQXV�YRQ�$UJ�����PLW�HLQHU�/lQJH�YRQ�����ES��ZXUGH�LQ�GHQ�([SUHVVLRQVYHNWRU�S*(;�.*�

HLQNORQLHUW�� 'LH� '1$�6HTXHQ]� ZXUGH� DXV� GHP� 3ODVPLG� S$6��&<+��DUJ���� PLW� GHQ�

5HVWULNWLRQVHQ]\PHQ�1FR�,�XQG�6DO�,�JHVFKQLWWHQ�XQG��EHU�GLHVH�6FKQLWWVWHOOHQ�LQ�GDV�3ODVPLG�S*(;�

.*�HLQNORQLHUW��

�

��������&�WHUPLQDOHV�$UJ����)UDJPHQW��DUJ����LQ�VHLQHU�$PLQRVlXUHVHTXHQ]�GDUJHVWHOOW�

�

132  MGGKYPVGSE PARHTVSVGV GGPEPYCQEA DGYDYTVSPY AITPPPAAGE LPEQESVGAQ QYQSWVPGED  

202  GQPSPGVDTQ IFEDPREFLS HLEEYLRQVG GSEEYWLSQI QNHMNGPAKK WWEFKQGSVK NWVEFKKEFL  

272  QYSEGTLSRE AIQRELDLPQ KQGEPLDQFL WRKRDLYQTL YVDAEEEEII QYVVGTLQPK FKRFLRHPLP  

342  KTLEQLIQRG MEVQDGLEQA AEPSVTPLPT EDETEALTPA LTSESVASDR TQPE 

�

�



�
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�

$EELOGXQJ����(QWVWHKXQJ�XQG�%HVFKUHLEXQJ�GHV�3ODVPLGV�S*(;�.*�DUJ����

'DV� 3ODVPLG� S*(;�.*� LVW� DXV� GHP� 3ODVPLG� S*(;��7� �6PLWK� 	� -RKQVRQ�� ������0DORQH�� ����� XQYHU|IIHQWOLFKW�� ZHLWHU�

HQWZLFNHOW�ZRUGHQ�� 'HU� S*(;��7� 9HNWRU� H[SULPLHUW� VRZRKO� GDV� HLQNORQLHUWH� *HQ� DOV� DXFK� GLH� *OXWDWKLRQ�6�7UDQVIHUDVH�

�*67��DOV�)XVLRQVSURWHLQ��'HU�&�7HUPLQXV�YRQ�$UJ�����PLW�HLQHU�/lQJH�YRQ�����%DVHQSDDUHQ�ZXUGH�DXV�GHP�3ODVPLG�S$6��

&<+��DUJ���� KHUDXVJHVFKQLWWHQ� XQG� LQ� GDV� 3ODVPLG� S*(;�.*� HLQNORQLHUW�� 'DV� VR� HQVWDQGHQH� 3ODVPLG�ZXUGH� S*(;�.*�

DUJ����EHQDQQW��

�

�

�

�

�



�
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����9RUYHUVXFKH�

8P� GDV� 7ZR�+\EULG�6\VWHP� VLQQYROO� DQ]XZHQGHQ�� P�VVHQ� IROJHQGH� )UDJHVWHOOXQJHQ� HUOlXWHUW�

ZHUGHQ��

���:LUG�GDV�)XVLRQVSURWHLQ�$UJ����*$/��'1$�%LQGXQJVGRPlQH�LQ�GHU�+HIH]HOOH�JHELOGHW�"�

��� :HUGHQ� GLH� 5HSRUWHUJHQH� GXUFK� GDV� $UJ����*$/��'1$�%LQGXQJVGRPlQH�3URWHLQ� DOOHLQ�� DXFK�

RKQH�,QWHUDNWLRQ��DNWLYLHUW�"�

DG�����'LH�%LOGXQJ�GHV�$UJ����*$/��'1$�%LQGXQJVGRPlQH�3URWHLQV�ZXUGH�GXUFK�GLH�9HUZHQGXQJ�

]ZHLHU�XQWHUVFKLHGOLFKHU�$QWLN|USHU�XQG�GXUFK�PHWDEROLVFKH�0DUNLHUXQJ�GHU�+HIH�LQ�HLQHU�:HVWHUQ�

%ORW� $QDO\VH� QDFKJHZLHVHQ�� 'LH� EHQXW]WHQ� $QWLN|USHU� ZDUHQ� ]XP� HLQHQ� GHU� +$�$QWLN|USHU�

�%RHKULQJHU��� ZHOFKHU� JHJHQ� GDV� LP� S$6��&<+�� HQWKDOWHQH� +$�(SLWRS� JHULFKWHW� LVW�� XQG� ]XP�

DQGHUHQ�GHU�$UJ����$QWLN|USHU��$XI�GHP�����LJHQ�$FU\ODPLGJHO�ZXUGHQ�GHU�&*������+HIHVWDPP�

DOV� /HHUNRQWUROOH� XQG� GHU� PLW� S$6��&<+��DUJ���� WUDQVIRUPLHUWH� +HIHVWDPP� DXIJHWUDJHQ�� ODXIHQ�

JHODVVHQ� XQG� DXI� 1LWURFHOOXORVH� JHEORWWHW�� 8P� GLH� $UJ����$QWLN|USHU� ]X� �EHUSU�IHQ�� ZXUGHQ� ]XU�

.RQWUROOH� PRQRNORQDOH� +lPDJOXWLQLQ�$QWLN|USHU� HLQJHVHW]W�� GLH� JHJHQ� GDV� +$�(SLWRS� GHV� S$6��

3ODVPLGV�JHULFKWHW� VLQG��'LH� ,QNXEDWLRQ�ZXUGH�]XP�HLQHQ�PLW�GHP�$UJ����$QWLVHUXP��]XP�DQGHUQ�

PLW� +lPDJOXWLQLQ�$QWLN|USHUQ� GXUFKJHI�KUW� �VLHKH� $EE�� ���� $QVFKOLH�HQG� ZXUGHQ� GXUFK� GLH� DQ�

3URWHLQ�$� JHNRSSHOWH� 0HHUUHWWLFK�3HUR[LGDVH� GLH� JHEXQGHQHQ� $QWLN|USHU� GXUFK� GHQ� (&/�$VVD\�

QDFKJHZLHVHQ��'XUFK�GLH�PHWDEROLVFKH�0DUNLHUXQJ�GHV�S$6��&<+��DUJ���� HQWKDOWHQGHQ�&*������

+HIHVWDPPHV�� GLH� $XIWUHQQXQJ� LP� :HVWHUQ�%ORW� XQG� GLH� DQVFKOLH�HQGH� ([SRQDWLRQ� DXI� HLQHP�

3KRVSRLPDJHU�� JHODQJ� GLH� 'DUVWHOOXQJ� GHV� $UJ����*$/��'1$�%LQGXQJVGRPlQH�3URWHLQV�� 'LH�

/DXIK|KH�GHV�$UJ����*$/��'1$�%LQGXQJVGRPlQH�3URWHLQV�DOOHU�GUHL�:HVWHUQ�%ORW�$QDO\VHQ�ZDUHQ�

LGHQWLVFK��ZDV�DXI�HLQH�UHJHOUHFKWH�'HWHNWLRQ�VFKOLH�HQ�Ol�W��VLHKH�$EE������

DG� ���� (LQH� $NWLYLHUXQJ� GHU� 5HSRUWHUJHQH� DOOHLQ� GXUFK� GLH� ([SUHVVLRQ� GHV� $UJ����*$/��'1$�

%LQGXQJVGRPlQH�3URWHLQV� GHV� 7ZR�+\EULG�6\VWHPV� LVW� XQEHGLQJW� DXV]XVFKOLH�HQ��:lUH� HV� LQ� GHU�

/DJH�� GLH� $NWLYLHUXQJ� GHU� 5HSRUWHUJHQH� DOOHLQ� DXV]XO|VHQ�� ZlUH� HLQH� ,GHQWLILNDWLRQ� YRQ� $UJ����

%LQGXQJVSURWHLQHQ� QLFKW� P|JOLFK�� =X� GLHVHP� =ZHFN� ZXUGHQ� VRZRKO� GHU β−*DODFWRVLGDVH�7HVW� DOV�

DXFK� GDV� :DFKVWXP� DXI� �+LVWLGLQ�6HOHNWLRQVPHGLXP� ���� P0� �$7�� PLW� GHQ� S$6��&<+��DUJ����

WUDQVIHNWLHUWHQ�&*������+HIH]HOOHQ�GXUFKJHI�KUW��(LQH�$NWLYLWlW�GHU�EHLGHQ�5HSRUWHUJHQH�GXUFK�GLH�

([SUHVVLRQ�GHV�$UJ����*$/��'1$�%LQGXQJVGRPlQH�3URWHLQV�NRQQWH�QLFKW�QDFKJHZLHVHQ�ZHUGHQ��

�

�

�

�

�
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� �

$EELOGXQJ����1DFKZHLV�GHU�([SUHVVLRQ�GHU�$UJ����*$/��'1$�%LQGXQJVGRPlQH��GHUHQ�NRGLHUHQGH�'1$�6HTXHQ]�DXI�GHP�

3ODVPLG�S$6��&<+��DUJ����HQWKDOWHQ�LVW��'LHVHU�1DFKZHLV�ZXUGH�PLWWHOV�GUHLHU�XQWHUVFKLHGOLFKHU�'HWHNWLRQVP|JOLFKNHLWHQ�

ZLH� IROJW� HUEUDFKW�� $XI� GHQ� 3URWHLQ�*HOHQ� VLQG� MHZHLOV� GHU� XQWUDQVIRUPLHUWH� &*������ +HIHVWDPP� XQG� GHU�PLW� S$6��

&<+��DUJ���� WUDQVIRUPLHUWH� &*������ +HIHVWDPP� DXIJHWUDJHQ� ZRUGHQ�� 'HU� 1DFKZHLV� GHU� $UJ����*$/��'1$�

%LQGXQJVGRPlQH� JHOLQJW� XQWHU� $�� PLW� GHP� $UJ����$QWLN|USHU�� XQWHU� %�� PLW� GHP� +$�$QWLN|USHU�� GHU� JHJHQ� GDV�

+lPDJOXWLQLQ�(SLWRS�GHU�$UJ����*$/��'1$�%LQGXQJVGRPlQH�JULFKWHW�LVW��&��'XUFK�GLH�PHWDEROLVFKH�0DUNLHUXQJ�GHV�PLW�

S$6��&<+��DUJ����WUDQVIRUPLHUWHQ�+HIHQVWDPPHV�&*������NRQQWH�GLH�]X�HUZDUWHQGH�/DXIK|KH�GHU�$UJ����*$/��'1$�

%LQGXQJVGRPlQH�EHVWLPPW�ZHUGHQ��

�

$OV� 3RVLWLYNRQWUROOH� GHV� 7ZR�+\EULG�6\VWHPV� ZXUGH� GLH� EHNDQQWH� 3URWHLQ�3URWHLQ�,QWHUDNWLRQ� GHV�

61)���PLW�GHP�61)��3URWHLQ�JHQXW]W��(OOHGJH�HW�DO���������� �

� � � � ���61)��*$/��'1$�%LQGXQJVGRPlQH��S6(������

� � � � ���61)��$NWLYLHUXQJVGRPlQH��S6(������

'XUFK�GLH�,QWHUDNWLRQ�GLHVHU�EHLGHQ�)XVLRQVSURWHLQH�HQWVWDQG�HLQ�IXQNWLRQHOOHU�7UDQVNULSWLRQVIDNWRU��

%HLGH� 3ODVPLGH� ZXUGHQ� LQ� &*������ +HIH]HOOHQ� NRWUDQVIHNWLHUW�� 'LH� NRWUDQVIHNWLHUWHQ� +HIH]HOOHQ�

ZXUGHQ� HLQHU� +LVWLGLQ� 6HOHNWLRQ� XQG� HLQHP� β�*DODFWRVLGDVHWHVW� XQWHU]RJHQ�� %HLGH�

.RQWUROOXQWHUVXFKXQJHQ� ]HLJWHQ� HLQ� SRVLWLYHV� (UJHEQLV�� .RWUDQVIHNWLHUWH� +HIH]HOOHQ� ZXFKVHQ� DXI�

+LVWLGLQ�GHIL]LHQWHP�6HOHNWLRQVDJDU�XQG�YHUIlUEWHQ�VLFK�EHLP�β�*DODFWRVLGDVH�7HVW�EODX��

$OV�1HJDWLYNRQWUROOH�ZXUGHQ�]ZHL�3ODVPLGNRPELQDWLRQHQ�HLQJHVHW]W��

��� $UJ����*$/��'1$�%LQGXQJVGRPlQH� �S$6��&<+��DUJ����� PLW� 61)��$NWLYLHUXQJVGRPlQH�

�S6(������

��� $UJ����*$/��'1$�%LQGXQJVGRPlQH�S$6��&<+��DUJ�����PLW�$NWLYLHUXQJVGRPlQH��S$&7,,��

�



�
���

%HL� GHU� HUVWHQ� 3ODVPLGNRPELQDWLRQ� ZXUGH� XQWHUVXFKW�� RE� GDV� $UJ����)XVLRQVSURWHLQ� PLW� HLQHP�

EHOLHELJHQ� )XVLRQVSURWHLQ�� ZHOFKHV� GLH� $NWLYLHUXQJVGRPlQH� EHLQKDOWHW�� LQWHUDJLHUW�� 'LH� ]ZHLWH�

3ODVPLGNRPELQDWLRQ� VFKOR�� HLQH� ,QWHUDNWLRQ� ]ZLVFKHQ� GHP� $UJ����)XVLRQVSURWHLQ� XQG� GHU�

$NWLYLHUXQJVGRPlQH��GLH�QLFKW�PLW�DQGHUHQ�F'1$V�IXVLRQLHUW� LVW��DXV��'LH�+HUVWHOOXQJ�GHV�3ODVPLGV�

S$&7,,�OLE,,,�LVW�XQWHU��������EHVFKULHEHQ��$OV�.RQWUROOH�GHV�β�*DODFWRVLGDVH�7HVWV�ZXUGH�GDV�3ODVPLG�

S&O� ������ES�� )LHOGV�	�6RQJ�������� YHUZHQGHW��'DV�3ODVPLG�S&O� HQWKlOW�GDV�QDWLYH�*$/��3URWHLQ��

GDV�DOOHLQ�LQ�GHU�/DJH�LVW��GLH�5HSRUWHUJHQH�]X�DNWLYLHUHQ��

'LH�(UJHEQLVVH�GHU�9RUYHUVXFKH�VLQG�LQ�7DEHOOH���]XVDPPHQJHID�W��

7DEHOOH����9RUYHUVXFKH�

1U�� 3ODVPLGNRPELQDWLRQ� +\EULGNRPELQDWLRQ� +,6�� ODF=�

�� S6(������XQG�S6(������ '1$�%'���61)��XQG�$'���61)�� SRV�� SRV��

�� S&O� *$/��3URWHLQ� SRV�� SRV��

�� S$6��&<+��DUJ���� '1$�%'���$UJ����� QHJ�� QHJ��

�� S$&7,,�OLE,,,�S*$'���OLE� OLE,,,���$'� QHJ�� QHJ�

�� S$6��&<+��DUJ����XQG�S6(������ '1$�%'���$UJ����XQG�$'���61)�� QHJ�� QHJ��

�� S$6��&<+��DUJ����XQG�S$&7,,� '1$�%'���$UJ����XQG�$'� QHJ�� QHJ��

'1$�%'��*$/��'1$�%LQGXQJVGRPlQH��$'��*$/��$NWLYLHUXQJVGRPlQH�

����6FUHHQLQJ�

*HVFUHHQW� ZXUGHQ� ]ZHL� XQWHUVFKLHGOLFKH� F'1$�%DQNHQ�� (UVWHQV� GLH� S$&7,,�OLE,,,�%DQN�� HLQH�

LQGX]LHUWH� XQG� JHULFKWHW� +LSSRFDPSXV�%DQN� �5DWWH��� ]ZHLWHQV� GLH� S*$'���OLE�%DQN� DXV� GHP�

JHVDPWHQ�*HKLUQ��5DWWH���

'LH� 6FUHHQLQJ�%HGLQJXQJHQ� ZDUHQ� EH]�JOLFK� GHU� +,6��6HOHNWLRQ� XQWHUVFKLHGOLFK�� (V� ZXUGH� DXI� �

7U\SWRSKDQ�� �/HXFLQ�� �+LVWLGLQ� 6HOHNWLRQVPHGLHQ� PLW� ���� ��� RGHU� ��� P0� �$7�.RQ]HQWUDWLRQHQ�

JHVFUHHQW�� ��$PLQR�7ULD]RO� ��$7�� LVW� HLQ� NRPSHWLWLYHU� +HPPVWRII� GHU� ,PLGD]RO� *O\FHULQSKRVSKDW�

'HK\GURJHQDVH��,*3���'LHVHV�(Q]\P�LVW�I�U�GLH�+,6��6\QWKHVH�QRWZHQGLJ��

%HL� HUK|KWHU��$7�.RQ]HQWUDWLRQ� LVW�QXU�GDQQ�HLQ�:DFKVWXP�GHU�+HIH�DXI� �+,6�6HOHNWLRQVPHGLXP�

P|JOLFK��ZHQQ�GLH�,QWHUDNWLRQ�GHU�]X�WHVWHQGHQ�3URWHLQH�VWDUN�JHQXJ�LVW��GDV�+,6��5HSRUWHUJHQ�LQ�

DXVUHLFKHQGHP� 0D�H� ]X� DNWLYLHUHQ�� 'LHV� EHGHXWHW�� GD�� EHL� VWHLJHQGHU� �$7�.RQ]HQWUDWLRQ� GLH�

6HOHNWLRQV�%HGLQJXQJHQ�VWULQJHQWHU�ZHUGHQ��$OV�hEHUEOLFN��EHU�GLH�ZHLWHUH�9RUJHKHQVZHLVH�ILQGHW�

VLFK�XQWHU�����HLQ�.DVNDGHQVFKHPD�GHV�7ZR�+\EULG�6\VWHPV��



�
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����.DVNDGHQVFKHPD�GHV�7ZR�+\EULG�6\VWHPV�

S$6��&<+��DUJ���� � � � � � � S$&7,,�OLE,,,�S*$'���OLE�

���������������������������������������������� �

&RWUDQVIRUPDWLRQ�YRQ�S$6��&<+��DUJ����XQG�S$&7,,�OLE,,,�S*$'���OLE�LQ�&*������

�&*������EHVLW]W�GLH�*$/��UHJXOLHUWHQ�5HSRUWHUJHQH�/DF=�XQG�+,6����

�

6HOHNWLRQ�GHU�+,6��SRVLWLYHQ�.ORQH�

�

)LOWHUDVVD\�DXI�β�*DODFWRVLGDVH�$NWLYLWlW�GHU�+,6��SRVLWLYHQ�7UDQVIRUPDQWHQ�

�

&\FORKH[LPLG�6HOHNWLRQ�]XU�6HJUHJDWLRQ�YRQ�S$&7,,�OLE,,,�S*$'���OLE�

�S$6��&<+��DUJ����HQWKDOWHQGH�+HIHQ�VLQG�&\FORKH[LPLG�VHQVLWLY���

�

)LOWHUDVVD\�DXI�β�*DODFWRVLGDVH�$NWLYLWlW�

�

+HIH�3DDUXQJVWHVW�]ZLVFKHQ�&*������S$&7,,�OLE,,,�S*$'���OLE�XQG�<�����PLW�GHQ�IROJHQGHQ�GUHL�

.RQWUROOSODVPLGHQ�

D��S$6��� � E��S$6��&<+��DUJ���� � � F��S6(�����

�

)LOWHUDVVD\�DXI�β�*DODFWRVLGDVH�$NWLYLWlW�GHU�SRVLWLYHQ�.ORQH�DXV�GHP�3DDUXQJVWHVW�

�

6HTXHQ]LHUXQJ�GHU�SRVLWLYHQ�.ORQH�

�

6HTXHQ]�9HUJOHLFK�
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�����6FUHHQLQJ�GHU�S$&7,,�OLE,,,�S*$'���OLE�%DQN�QDFK�$UJ����,QWHUDNWLRQVSDUWQHUQ�

8QWHU�9HUZHQGXQJ�GHV�7ZR�+\EULG�6\VWHPV�ZXUGH�GLH�S$&7,,�OLE,,,�S*$'���OLE�%DQN�QDFK�$UJ����

%LQGXQJVSURWHLQHQ�GXUFKVFUHHQW��&*������+HIH]HOOHQ�ZXUGHQ�PLW�GHP�3ODVPLG�S$6��&<+��DUJ����

XQG� GHU� S$&7,,�OLE,,,�S*$'���OLE�%DQN� NRWUDQVIHNWLHUW�� 'RSSHOWUDQVIHNWDQWHQ� ZXUGHQ� DXI�

V\QWKHWLVFKHQ� 6HOHNWLRQVPHGLHQ� RKQH� 7U\SWRSKDQ�� /HXFLQ� XQG� +LVWLGLQ� DXVSODWWLHUW�� 'LH� )lKLJNHLW�

]XP�:DFKVWXP� DXI�0HGLHQ� RKQH� 7U\SWRSKDQ� ZXUGH� GDEHL� YRQ� S$6��&<+��DUJ����� GLH� )lKLJNHLW�

]XP�:DFKVWXP�RKQH� /HXFLQ� YRQ� S$&7,,�OLE,,,�S*$'���OLE� YHUPLWWHOW�� 'LHV� HUODXEWH� HLQH� 6HOHNWLRQ�

GHU�.ORQH��GLH�EHLGH�3ODVPLGH�HQWKLHOWHQ�XQG�LQWHUDJLHUHQGH�+\EULGH�H[SULPLHUWHQ��,QWHUDJLHUWHQ�GLH�

]ZHL�+\EULGH�PLWHLQDQGHU��ZXUGH�GLH�'1$�%LQGXQJVGRPlQH�YRQ�*$/��PLW�GHU�$NWLYLHUXQJVGRPlQH�

]XVDPPHQJHI�KUW��XQG�HV�HUIROJWH�HLQH�WUDQVNULSWLRQHOOH�$NWLYLHUXQJ�GHV�3URPRWRUV��GHU�GLH�+,6��

([SUHVVLRQ�NRQWUROOLHUW��

(LQH� $NWLYLHUXQJ� GHU� 7UDQVNULSWLRQ� GHU� 5HSRUWHUJHQH�� GLH� VWURPDXIZlUWV� HLQH� *$/��

%LQGXQJVVHTXHQ]� EHVLW]HQ��ZXUGH� ]XU� ,GHQWLIL]LHUXQJ� YRQ� ,QWHUDNWLRQHQ� ]ZLVFKHQ� GHP� EHNDQQWHQ�

XQG�GHP�XQEHNDQQWHQ�3URWHLQ�JHQXW]W��1DFK�GHU�'RSSHOWUDQVIHNWLRQ�YRQ�&*������+HIH]HOOHQ�PLW�

GHQ� 3ODVPLGHQ� S$6��&<+��DUJ���� XQG� S$&7,,�OLE,,,�ZXUGHQ� ���� SRVLWLYH� .ORQH� LVROLHUW�� ,QVJHVDPW�

XPID�WH�GDV�6FUHHQLQJ�����[�����.ORQH��'LH�����7UDQVIRUPDQWHQ�GHU�S*$'���OLE�F'1$�%DQN�ZXUGHQ�

HEHQIDOOV� DXI� �7U\SWRSKDQ�� �/HXFLQ�� �+LVWLGLQ� ���P0��$7�6HOHNWLRQPHGLXP�JHVFUHHQW�� 9RQ�GLHVHQ�

����7UDQVIRUPDQWHQ�HUZLHVHQ�VLFK����DOV�SRVLWLY��$OV�SRVLWLY�DQJHVHKHQ�ZXUGHQ�.RORQLHQ��GLH�QDFK�

YLHU�ELV�VHFKV�7DJHQ�:DFKVWXP�DXI�6HOHNWLRQVDJDUSODWWHQ�HLQHQ�'XUFKPHVVHU�YRQ�����PP�]HLJWHQ��

NOHLQHUH� .RORQLHQ� ZXUGHQ� QLFKW� LVROLHUW�� %HL� HUK|KWHQ� �� $7�.RQ]HQWUDWLRQHQ� YHUOlQJHUWH� VLFK� GLH�

:DFKVWXPV]HLW��

'LH� .ORQH� ZXUGHQ� HLQHP� )LOWHUDVVD\� DXI� β�*DODFWRVLGDVH� $NWLYLWlW� XQWHU]RJHQ�� 'LH� YRUOlXILJ�

SRVLWLYHQ� .ORQH� ZXUGHQ�� XQDEKlQJLJ� GHU� �$7�.RQ]HQWUDWLRQHQ� ZlKUHQG� GHV� 6FUHHQLQJV�� DXI�

6HOHNWLRQVDJDUSODWWHQ� ��7U\SWRSKDQ�� �/HXFLQ�� �+LVWLGLQ�� PLW� HLQHU� �$7�.RQ]HQWUDWLRQ� YRQ� ��� P0�

DXVJHVWULFKHQ��

�����9HULIL]LHUXQJ�GHU�LP�HUVWHQ�6FUHHQLQJ�SRVLWLYHQ�.ORQH�

1DFKGHP� GLH� 'RSSHOWUDQVIHNWDQWHQ� DXI� +,6�� VHOHNWLRQLHUW� ZRUGHQ� ZDUHQ�� ZXUGH� GDV� ]ZHLWH�

5HSRUWHUJHQ� /DF=� DXI� VHLQH� $NWLYLWlW� KLQ� XQWHUVXFKW�� 'LH� DXI� +LVWLGLQ� GHIL]LHQWHP� 0HGLXP�

ZDFKVHQGHQ� .ORQH� ZXUGHQ� HLQHP� β�*DODFWRVLGDVHWHVW� XQWHU]RJHQ�� 1DFK� MHGHU� +,6��6HOHNWLRQ�

HUIROJWH�HLQ�7HVW�DXI�/DF=�([SUHVVLRQ��

7URW]� GHU� XQWHUVFKLHGOLFKHQ�5HSRUWHUJHQH��+,6��XQG� /DF=�� XQG�GHU� XQWHUVFKLHGOLFKHQ�3URPRWRUHQ��

GLH� GLH� ([SUHVVLRQ� GLHVHU� *HQH� NRQWUROOLHUHQ�� EHVWHKW� GLH� 0|JOLFKNHLW�� IDOVFK� SRVLWLYH� .ORQH� ]X�

HUKDOWHQ��'LHVHV�KDW�]ZHL�*U�QGH��
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(UVWHQV��'DV�XQEHNDQQWH�%DQN�3URWHLQ�LQWHUDJLHUW�PLW�GHU�*$/��'1$�%LQGXQJVGRPlQH�DOOHLQ��VWDWW�

PLW� GHP� $UJ����)XVLRQVSURWHLQ�� 8P� GLHVH� )HKOHUTXHOOH� DXV]XVFKDOWHQ� ZXUGHQ� ]ZHL� .RQWUROOHQ�

GXUFKJHI�KUW��'DV�XQEHNDQQWH�%DQN�3URWHLQ�ZXUGH�]XP�HLQHQ�PLW�GHP�S$6��3ODVPLG��ZHOFKHV�I�U�

GLH�*$/��'1$�%LQGXQJVGRPlQH�NRGLHUW��]XP�DQGHUHQ�PLW�GHP�S6(�����3ODVPLG��ZHOFKHV�I�U�GDV�

)XVLRQVSURWHLQ� *$/��'1$�%LQGXQJVGRPlQH� XQG� 61)�� �6�� (OOHGJH� HW� DO��� ������ NRGLHUW�� JHWHVWHW��

(LQJHVHW]W� ZXUGHQ� GLHVH� .RQWUROO�3ODVPLGH� EHLP� 3DDUXQJVWHVW� GHU� +HIH�� XP� IHVW]XVWHOOHQ�� RE� GDV�

%DQN�3URWHLQ� ]XU�$NWLYLHUXQJ�GHU�5HSRUWHUJHQH� WDWVlFKOLFK�GDV� )XVLRQVSURWHLQ�$UJ����*$/��'1$�

%LQGXQJVGRPlQH�EHQ|WLJW��'HU�3DDUXQJVWHVW�LVW�XQWHU�������EHVFKULHEHQ��

=ZHLWHQV�� 'LH� IDOVFK� SRVLWLYHQ� .ORQH� HQWKDOWHQ� HLQ� )XVLRQVSURWHLQ� �F'1$�%DQN�*$/��

$NWLYLHUXQJVGRPlQH��� ZHOFKHV� RKQH� GLH� $UJ����*$/��'1$�%LQGXQJVGRPlQH� GLUHNW� EHLGH�

5HSRUWHUJHQH�DNWLYLHUHQ�NDQQ��'DKHU�PX�WHQ�SRVLWLYH�/DF=�XQG�SRVLWLYH�+,6��7UDQVIHNWDQWHQ�ZHLWHU�

JHWHVWHW� ZHUGHQ�� (V� PX�WH� QDFKJHZLHVHQ� ZHUGHQ�� GD�� QXU� GXUFK� HLQH� ,QWHUDNWLRQ� 5HSRUWHUJHQH�

DNWLYLHUW�ZHUGHQ�NRQQWHQ��

�����)LOWHUDVVD\�I�U�GLH β�*DODFWRVLGDVH�$NWLYLWlW�GHU�S$&7,,�OLE,,,�S*$'���OLE�.ORQH�

$OOH� SRVLWLYHQ� .ORQH� ZXUGHQ� DXI� LKUH� *DODFWRVLGDVHDNWLYLWlW� KLQ� JHWHVWHW�� :LH� XQWHU� �������

EHVFKULHEHQ��ZXUGHQ�GLH�]X�WHVWHQGHQ�.RORQLHQ�DXI�HLQHQ�)LOWHU�DXVJHVWULFKHQ��PLW�HLQHU�%OXR�*DO�

/|VXQJ�EHKDQGHOW�XQG�DQVFKOLH�HQG�EHL����&�LQNXELHUW��'DEHL�ZXUGHQ�DOOH�.ORQH��GLH�VLFK�LQQHUKDOE�

YRQ���K�EODX�IlUEWHQ��DOV�3RVLWLYH�DQJHVHKHQ��VLHKH�$EE������

(V�HUZLHVHQ�VLFK����GHU�����.ORQH�GHU�S$&7,,�OLE,,,�%DQN�XQG����GHU����.ORQH�GHU�S*$'���OLE�%DQN�

GXUFK� GHQ� β�*DODFWRVLGDVH�7HVW� DOV� SRVLWLY�� EHL� GHQ� UHVWOLFKHQ� .ORQHQ� ZDU� NHLQH� %ODXIlUEXQJ� ]X�

HUNHQQHQ��VLH�NRQQWHQ�GDKHU�PLW�GLHVHP�7HVW�QLFKW�YHULIL]LHUW�ZHUGHQ��

�
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�

$EELOGXQJ����β�*DODFWRVLGDVH�7HVW�HLQHV�SRVLWLYHQ�%DQN�3URWHLQV��'LH�β�,VRIRUP�GHU��������3URWHLQH�

$OV�+HIHVWDPP�ZXUGH�&*������HLQJHVHW]W��*HWHVWHW�ZXUGH��RE�GDV�)XVLRQVSURWHLQ�%DQN�3URWHLQ�$NWLYLHUXQJVGRPlQH� LQ�

GHU� /DJH� LVW�� DOOHLQ� GDV� 5HSRUWHUJHQ� /DF=� ]X� DNWLYLHUHQ��:LH� XQWHU� D�� ]X� VHKHQ�� WULIIW� GLHV� QLFKW� ]X�� 8QWHU� E�� NDQQ� GLH�

,QWHUDNWLRQ� ]ZLVFKHQ� GHU� %DQN�3URWHLQ�$NWLYLHUXQJVGRPlQH� XQG� GHU� $UJ����*$/��'1$�%LQGXQJVGRPlQH� GXUFK� GLH�

%ODXIlUEXQJ�EHVWlWLJW�ZHUGHQ��$OV�3RVLWLYNRQWUROOH�NDQQ�PDQ�XQWHU�F��GLH�]X�HUZDUWHQGH�%ODXIlUEXQJ�GXUFK�GDV�:LOGW\S�

*$/��3URWHLQ�HUNHQQHQ��

�

�����&\FORKH[LPLG�6HOHNWLRQ�

(LQ� ZHLWHUHU� 6FKULWW� ]XU� 9HULIL]LHUXQJ� GHU� 6SH]LILWlW� GHU� SRVLWLYHQ� ,QWHUDNWLRQHQ� EHVWHKW� LQ� GHU�

+HUVWHOOXQJ�YRQ�+HIH]HOOHQ��GLH�DXVVFKOLH�OLFK�HLQ�3ODVPLG�GHU�S$&7,,�OLE,,,�S*$'���OLE�%DQN�WUDJHQ��

'LHVHV�ZLUG�GXUFK�HLQH�6HOHNWLRQ�DXI�0HGLHQ�HUUHLFKW��GLH�&\FORKH[LPLG�HQWKDOWHQ��'LHV�Ol�W�VLFK�ZLH�

IROJW� HUNOlUHQ�� 'HU� 9HNWRU� S$6��&<+��DUJ���� WUlJW� GDV� GRPLQDQWH� &<+��*HQ�� ZHOFKHV� GLH�

6HQVLWLYLWlW� JHJHQ�EHU� &\FORKH[LPLG� �EHUWUlJW�� &\FORKH[LPLG� LVW� HLQ� ,QKLELWRU� GHU� HXNDU\RWHQ�

3URWHLQELRV\QWKHVH�� (V� LQKLELHUW� GLH� 3RO\SHSWLG� (ORQJDWLRQ� ZlKUHQG� GHU� 7UDQVODWLRQ�� 'DV� &<+��

*HQSURGXNW� LVW� GDV� ULERVRPDOH� 3URWHLQ� /���� HLQH� .RPSRQHQWH� GHU� ��6� ULERVRPDOHQ� 8QWHUHLQKHLW��

&\FORKH[LPLG�LQWHUDJLHUW�PLW�GHP�/���3URWHLQ�XQG�YHUKLQGHUW�GDGXUFK�GLH�3URWHLQELRV\QWKHVH��

0XWDWLRQHQ� LQ� GHP� &<+��*HQ� N|QQHQ� ]XU� &\FORKH[LPLG�5HVLVWHQ]� I�KUHQ�� (LQH�

7UDQVYHUVLRQVPXWDWLRQ��EHL�GHU�*OXWDPLQ�GXUFK�*OXWDPLQVlXUH�LQ�3RVLWLRQ����GHU�$PLQRVlXUHQNHWWH�

GHV�3URWHLQV�/���HUVHW]W�ZXUGH��YHUKLQGHUW�GLH�,QWHUDNWLRQ�]ZLVFKHQ�&\FORKH[LPLG�XQG�GHP�3URWHLQ�

/��� XQG� YHUPLWWHOW� GDGXUFK� &\FORKH[LPLG�5HVLVWHQ]�� 'HU�+HIHVWDPP�&*������ WUlJW� GLH�PXWLHUWH��

UH]HVVLYH� )RUP� GHV� &<+��*HQV�� GDV� F\KU��*HQ�� 'HU� XQWUDQVIRUPLHUWH� +HIHVWDPP� ZlFKVW� LQ�

$QZHVHQKHLW�YRQ�&\FORKH[LPLG��*XWKULH�	�)LQN���������,VW�GHU�+HIHVWDPP�MHGRFK�PLW�GHP�3ODVPLG�



�
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S$6��&<+��DUJ���� WUDQVIHNWLHUW� ZRUGHQ�� ZHOFKHV� GDV� GRPLQDWH� &<+��*HQ� WUlJW�� LVW� HU� JHJHQ�

&\FORKH[LPLG� VHQVLWLY�� 'DV� :DFKVWXP� GHU� PLW� S$6��&<+��DUJ���� WUDQVIHNWLHUWHQ� +HIH� LVW� VRPLW�

XQWHUEXQGHQ��

.RWUDQVIRUPDQWHQ�ZXUGHQ�DXI�6HOHNWLRQVPHGLXP�RKQH�/HXFLQ�DEHU�PLW�&\FORKH[LPLG�DXVJHVWULFKHQ��

'LHV�VHOHNWLRQLHUWH�I�U�/HXFLQ�SRVLWLYH��7U\SWRSKDQ�QHJDWLYH�F\K5�.ORQH��DOVR�I�U�MHQH�.ORQH��GLH�GDV�

3ODVPLG� S$6��&<+��DUJ���� VSRQWDQ� YHUORUHQ� KDEHQ�� 8P� IHVW]XVWHOOHQ�� RE� GLH� .ORQH� GDV� 3ODVPLG�

S$6��&<+��DUJ����WDWVlFKOLFK�YHUORUHQ�KDEHQ��ZXUGHQ�VLH�]XU�ZHLWHUHQ�.RQWUROOH��DXI�²7U\SWRSKDQ�

6HOHNWLRQVPHGLXP�DXVJHVWULFKHQ��.HLQHU�GHU����SRVLWLYHQ�.ORQH�ZDU�LQ�GHU�/DJH��DXI��7U\SWRSKDQ�

3ODWWHQ�]X�ZDFKVHQ��'LHVH�.ORQH�WUDJHQ�DOVR�QXU�GDV�3ODVPLG�DXV�GHU�S$&7,,�OLE,,,�S*$'���OLE�%DQN��

GDV� ZHGHU� GLH� 7U\SWRSKDQ�6\QWKHVH� HUP|JOLFKW�� QRFK� &\FORKH[LPLG� 6HQVLWLYLWlW� YHUOHLKW�� =XU�

.RQWUROOH��RE�F'1$�.ORQH�DXV�GHU�S$&7,,�OLE,,,�S*$'���OLE�%DQN�GLH�5HSRUWHUJHQH�DOOHLQ�DNWLYLHUHQ�

N|QQHQ��ZHUGHQ� GLHVH� .ORQH� DXI� /HXFLQ� GHIL]LHQWHP�6HOHNWLRQVPHGLXP�DXVJHVWULFKHQ�XQG�GDQDFK�

HLQHP�β�*DODFWRVLGDVH�7HVW�XQWHU]RJHQ��

�����)LOWHUDVVD\� I�U� β�*DODFWRVLGDVH� QDFK� &\FORKH[LPLG�6HOHNWLRQ� GHU� SRVLWLYHQ� .ORQH� GHU�

S$&7,,�OLE,,,�S*$'���OLE�%DQN�

$XI�&\FORKH[LPLG�0HGLXP�LVROLHUWH�.ORQH�ZXUGHQ�ZLHGHU�HLQHP�β�*DODFWRVLGDVH�$VVD\�XQWHU]RJHQ��

%HL�.ORQHQ��GLH�HLQ�SRVLWLYHV�6LJQDO�JDEHQ��ZDU�GDV�3ODVPLG�S$&7,,�OLE,,,�S*$'���OLE�DOOHLQ�I�U�HLQH�

%ODXIlUEXQJ� YHUDQWZRUWOLFK�� G�K�� GDV� )XVLRQVSURWHLQ� DXV� %DQNSURWHLQ� XQG� GHU� *$/��

$NWLYLHUXQJVGRPlQH� DNWLYLHUWH� GDV� /DF=�*HQ� RKQH� YRUDQJHJDQJHQH� ,QWHUDNWLRQ�� %HL� GLHVHP� 7HVW�

ZXUGHQ� ��� .ORQH� GHU� S$&7,,�OLE,,,�%DQN� XQG� �� .ORQH� GHU� S*$'���OLE�%DQN� EODX� XQG� EHQ|WLJWHQ�

GDKHU� NHLQH� ,QWHUDNWLRQ� GHV� OLE,,,�$NWLYLHUXQJVGRPlQH�+\EULGV� PLW� GHP� $UJ����*$/��'1$�

%LQGXQJVGRPlQH�+\EULG�]XU�$NWLYLHUXQJ�GHV�5HSRUWHUJHQV�����.ORQH�GHU�S$&7,,�OLE,,,�%DQN�XQG����

.ORQH�GHU�S*$'���OLE�%DQN�]HLJWHQ� LQQHUKDOE��K�NHLQH�%ODXIlUEXQJ��'LHVH�.ORQH�EHQ|WLJWHQ�HLQH�

,QWHUDNWLRQ� GHV� OLE,,,�$NWLYLHUXQJVGRPlQH�+\EULGV� PLW� GHP� $UJ����*$/��'1$�%LQGXQJVGRPlQH�

+\EULG�]XU�$NWLYLHUXQJ�GHU�5HSRUWHUJHQH��6LH�ZXUGHQ�ZHLWHU��EHUSU�IW��

�

�

�

�

�

�

�
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�����+HIH�3DDUXQJVWHVW��0DWLQJ�7HVW��

'HU�PLW� MHZHLOV� HLQHP� %DQN�3URWHLQ� WUDQVIHNWLHUWH� &*������ +HIHVWDPP� �0$7� D�� ZXUGH�PLW� GHP�

+HIHVWDPP� <����� �0$7�α��� GHU� YHUVFKLHGHQH� .RQWUROOSODVPLGH� WUlJW�� JHSDDUW�� 1DFK� GHU� 3DDUXQJ�

ZXUGH� GHU� WUDQVIHNWLHUWH� +HIHVWDPP� DXI� �7U\SWRSKDQ�� �/HXFLQ�� �+LVWLGLQ� �� ��� P0� �$7�

6HOHNWLRQVPHGLXP�SODWWLHUW�XQG�DXI�GLH�3URGXNWLRQ�YRQ β�*DODFWRVLGDVH�KLQ�JHWHVWHW��

���SRVLWLYH�.ORQH�GHU�S$&7,,�OLE,,,�%DQN�XQG����SRVLWLYH�.ORQH�GHU�S*$'���OLE�%DQN�ZXUGHQ�GHP�

+HIH�3DDUXQJVWHVW�XQWHU]RJHQ��'DEHL�ZXUGHQ�GUHL�3ODVPLG�.RPELQDWLRQHQ�ZLH�IROJW�JHWHVWHW��

�

��� S$6��&<+��DUJ����PLW�S$&7,,�OLE,,,�S*$'���OLE�

+LHUPLW�HUIROJWH�HLQH�5HSURGXNWLRQ�GHU�$UJ����%LQGXQJ��/LH��VLFK�NHLQH�,QWHUDNWLRQ�QDFKZHLVHQ��VR�

NRQQWH�GDV�SRVLWLYH�(UJHEQLV�QLFKW�EHVWlWLJW�ZHUGHQ��

�

��� S$6��PLW�S$&7,,�OLE,,,�S*$'���OLE�

.DP� HV� EHL� GLHVHU� 3ODVPLG�.RPELQDWLRQ� ]X� HLQHU� :HFKVHOZLUNXQJ�� EHUXKWH� GLHVH� DXI� HLQHU�

,QWHUDNWLRQ� ]ZLVFKHQ� GHU� *$/��'1$�%LQGXQJVGRPlQH� XQG� GHP� %DQN�3URWHLQ�� 'LHVH�

:HFKVHOZLUNXQJ�ZDU�GHPQDFK�$UJ����XQDEKlQJLJ��

�

��� S6(�����PLW�S$&7,,�OLE,,,�S*$'���OLE�

'XUFK� GLHVH� 3ODVPLGNRPELQDWLRQ� ZXUGH� �EHUSU�IW�� RE� GHU� SRWHQWLHOOH� ,QWHUDNWLRQVSDUWQHU�

WDWVlFKOLFK� PLW� $UJ���� HLQH� :HFKVHOZLUNXQJ� HLQJLQJ�� =HLJWH� GLHVH� 3ODVPLNRPELQDWLRQ� HLQH�

$NWLYLHUXQJ� GHU� 5HSRUWHUJHQH�� LQWHUDJLHUWH� GDV� %DQN�3URWHLQ� HQWZHGHU� PLW� GHU� *$/��'1$�

%LQGXQJVGRPlQH�RGHU�PLW�GHP�3URWHLQ�61)���$XFK�GLHVH�,QWHUDNWLRQ�ZDU�$UJ����XQVSH]LILVFK��

�

'LH�$QVlW]H�ZXUGHQ�]X�JOHLFKHQ�0HQJHQ�������O��DXI��7U\SWRSKDQ���/HXFLQ���+LVWLGLQ������P0��$7�

0HGLXP�DXVJHVWULFKHQ��:HLWHUKLQ�ZXUGHQ�VLH��XP�GLH�3DDUXQJ�]X�NRQWUROOLHUHQ��DXI��7U\SWRSKDQ���

/HXFLQ�0HGLXP�DXVJHVWULFKHQ��'DEHL�ZXUGHQ�DOOH�GUHL�3ODVPLG�.RPELQDWLRQHQ�HLQHV�.ORQV�DXI�HLQH�

JHGULWWHOWH�3ODWWH�DXVSODWWLHUW��1DFK���7DJHQ�ZXUGH�GDV�:DFKVWXP�GHU�+HIHQ�XQWHUVXFKW��
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�

$EELOGXQJ����0DWLQJ�7HVW��'DUVWHOOXQJ�GHV�SRVLWLYHQ�(UJHEQLVVHV�GLH�β�,VRIRUP�GHU��������3URWHLQH��(UOlXWHUXQJHQ�VLQG�

XQWHU�������]X�ILQGHQ��

�����0DWLQJ�(UJHEQLVVH�GHU�S$&7,,�OLE,,,�S*$'���OLE�%DQN�

%HL� GHQ� ��� β�*DODFWRVLGDVH� SRVLWLYHQ� .ORQHQ� GHU� S$&7,,�OLE,,,�%DQN� HUZLHVHQ� VLFK� ��� .ORQH� LP�

0DWLQJ�7HVW�DOV�SRVLWLYH�.ORQH��%HL�GHQ����β�*DODFWRVLGDVH�SRVLWLYHQ�.ORQHQ�GHU�S*$'���OLE�%DQN�

HUZLHVHQ� VLFK� ]Z|OI� .ORQH� LP�0DWLQJ�7HVW� DOV� SRVLWLYH� .ORQH�� 'LHV� lX�HUWH� VLFK� GDGXUFK�� GD�� VLH�

DXVVFKOLH�OLFK�PLW�GHP�$UJ����)XVLRQVSURWHLQ�LQWHUDJLHUWHQ�XQG�GXUFK�GLHVH�,QWHUDNWLRQ�LQ�GHU�/DJH�

ZDUHQ��+LVWLGLQ�]X�ELOGHQ�XQG�VRPLW�DXI�+LVWLGLQ�GHIL]LHQWHP�0HGLXP�ZDFKVHQ�NRQQWHQ��'LH��EULJHQ�

.ORQH� LQWHUDJLHUWHQ� HQWZHGHU� PLW� GHU� *$/��'1$�%LQGXQJVGRPlQH� DOOHLQ� RGHU� PLW� GHP� 61)��

)XVLRQVSURWHLQ�RGHU�VLH�LQWHUDJLHUWHQ�QLFKW�PLW�GHP�$UJ����)XVLRQVSURWHLQ��

�����6HTXHQ]LHUXQJ�GHU�SRVLWLYHQ�.ORQH�

'LH�SRVLWLYHQ�.ORQH�ZXUGHQ�QDFK�GHU�'LGHVR[\�0HWKRGH�QDFK�6DQJHU� LP�6HUYLFH�/DERU�GHV�=01+�

VHTXHQ]LHUW�� 0LW� +LOIH� GHU� 6HTXHQ]HQ� NRQQWHQ� GLH� F'1$�.ORQH� DXV� S$&7,,�OLE,,,�S*$'���OLE� XQG�

*$/��$NWLYLHUXQJVGRPlQH� NRQWUROOLHUW� ZHUGHQ�� 'LH� F'1$� GHU� S$&7,,�OLE,,,�S*$'���OLE� .ORQH�

PX�WHQ� LP� /HVHUDKPHQ� ]XU� *$/��$NWLYLHUXQJVGRPlQH� NORQLHUW� VHLQ�� GDPLW� HLQ� )XVLRQVSURWHLQ�

JHELOGHW�ZHUGHQ�NRQQWH�����F'1$�.ORQH�GHU�S$&7,,�OLE,,,�%DQN�ZXUGHQ�VHTXHQ]LHUW��GDYRQ�EHIDQGHQ�

VLFK�VLHEHQ�F'1$�.ORQH� LP�ULFKWLJHQ�/HVHUDKPHQ��9RQ�GHU�S*$'���OLE�%DQN�ZXUGHQ�]Z|OI�F'1$�

.ORQH�VHTXHQ]LHUW�XQG�QXU�HLQHU�ZDU�LP�ULFKWLJHQ�/HVHUDKPHQ��

1DFK� GLHVHU� .RQWUROOH�ZXUGHQ� GLH� 6HTXHQ]HQ�PLW� XQWHUVFKLHGOLFKHQ� 'DWHQEDQNHQ� YHUJOLFKHQ�� 'HU�

6HTXHQ]YHUJOHLFK� HUIROJWH� VRZRKO� DXI� 1XNOHRWLG�� DOV� DXFK� DXI� 3URWHLQHEHQH�� 'LH�

1XNOHRWLGVHTXHQ]HQ�ZXUGHQ�DOV�)DVW$�PLW�GHU�*HQ%DQN�XQG�GHU�(0%/�'DWHQEDQN�YHUJOLFKHQ��)DVW$�



�
���

LVW� HLQ� 6XFKSURJUDPP�YRQ� 3HDUVRQ� XQG� /LSPDQ� �3HDUVRQ�	� /LSPDQ�� ������� 'LH�1XNOHRWLGVHTXHQ]�

ZXUGH� LP�&RPSXWHUSURJUDPP�*&*� �:LVFRQVLQ�6HTXHQFH�$QDO\VLV� 3DFNDJH�� LQ�GLH�3URWHLQVHTXHQ]�

�EHUVHW]W�� 'LH� 3URWHLQVHTXHQ]HQ� ZXUGHQ� HEHQIDOOV� DOV� )DVW$� XQG� ]XVlW]OLFK� DOV� %/$67� PLW� GHU�

6ZLVV3UR� 'DWHQEDQN� YHUJOLFKHQ�� :HLWHUKLQ� ZXUGHQ� GLH� 3URWHLQVHTXHQ]HQ� DOV� 7%/$67;� PLW� GHU�

*HQ%DQN�XQG�GHU�(0%/�'DWHQEDQN�YHUJOLFKHQ��$OOH�6HTXHQ]YHUJOHLFKH�ZXUGHQ� LP�*&*�3URJUDPP�

RGHU��EHU�,QWHUQHW�DP�1DWLRQDO�&HQWHU�IRU�%LRWHFKQRORJ\�,QIRUPDWLRQ��1&%,��GXUFKJHI�KUW��

�����3RVLWLYH�.ORQH�GHV�6FUHHQV�GHU�S$&7,,�OLE,,,�S*$'���OLE�%DQN�

$XV�GHU�S$&7,,�OLE,,,�%DQN� LQWHUDJLHUWHQ����.ORQH�QDFK�GHQ�.ULWHULHQ�GHV�7ZR�+\EULG�6\VWHPV�PLW�

GHU� $UJ����*$/��'1$�%LQGXQJVGRPlQH�� 9RQ� GLHVHQ� ��� .ORQHQ� ZDUHQ� VLHEHQ� LP� ULFKWLJHQ�

/HVHUDKPHQ��%HL�I�QI�YRQ�LKQHQ�KDQGHOWH�HV�VLFK��ZLH�VLFK�QDFK�GHP�'DWHQEDQNYHUJOHLFK�]HLJWH��XP�

XQEHNDQQWH�.ORQH��'LH��EULJHQ�EHLGHQ�.ORQH�ZDUHQ�]XP�HLQHQ������LJ�KRPRORJ�]X�GHP�β�6XEW\S�

GHU� �������3URWHLQH� XQG� ]XP� DQGHUHQ� ����LJ� KRPRORJ� ]X�1HFGLQ� �0DXV��� $XV� GHU� S*$'���OLE�

%DQN�UHDJLHUWHQ�]Z|I�DOV�SRVLWLY��DEHU�QXU�HLQ�.ORQ�HUZLHV�VLFK�DOV�LP�/HVHUDKPHQ�EHILQGOLFK��'LHVHU�

.ORQ�ZDU������LJ�LGHQWLVFK�PLW�7U\SVLQRJHQ��

�������(UJHEQLVVH�GHU�XQEHNDQQWHQ�.ORQH�

)�QI� .ORQH� UHDJLHUWHQ� QDFK� GHQ� .ULWHULHQ� GHV� 7ZR�+\EULG�6\VWHPV� VSH]LILVFK� PLW� GHP� $UJ����

3URWHLQ�� (V� KDQGHOW� VLFK� XP� JlQ]OLFK� XQEHNDQQWH� .ORQH� PLW� NHLQHU� IHVWVWHOOEDUHQ� +RPRORJLH� ]X�

EHNDQQWHQ�6HTXHQ]HQ�LQ�GHQ�'DWHQEDQNHQ��

�

���������SS�B���'1$�6HTXHQ]��/lQJH�������

 

       1  GTCTGGAGTG GTTGGACGCA TCTGGTTGCT AAGACAGAAA 

 

      51  CTGGCAAGGT GTTTACCTGG GGTCGAGCAG ACTACGGTCA GCTTGGGAGG 

 

     101  ACGTTGGGGT CTCCTGAAGC TCAGAAACAC GGAGAGCAAG ATTCATCGCT 

 

     151  CGCCTTCCAG AGGCTGCAGA ACAGTGTGCC TTCACCCCTG CACTGCCTGA 

 

     201  CAGGAGCAGC AGAGGTTTCT TGTGGCTCAG AACACAATTT GGCGGTAATT 

 

     251  AGGGACAAGT GCTGCTCCTG GGGCTGGAAT GAACATGGCA TGTGTGGGGA 



�
���

 

     301  CGGCACCGAG TCCAATGTCT GGACTCCAAC TCCAGTGCAG GCCCTGCCGT 

 

     351  CACCATCAAG ACTCCTCCTC GTGGGCTGTG GGGCGGGCCA CTCCTTGG 

 

�

���������SS�B���3URWHLQVHTXHQ]��/lQJH�������

 

       1  VWSGWTHLVA XTETGKVFTW GRAXYGQLGR TLGSPEAXKH GEQDSSLAFQ 

 

      51  RLQNSVPSPL HCLTGAAEVS CGSXHNLAVI RDKCCSWGWN EHGMCGDGTX 

 

     101  SNVWTPTPXX ALPSPSXLLL XGCGAGHSLAL CXLPAHPCT CQXSHXYLAH 

�

�

���������SS�B����'1$�6HTXHQ]��/lQJH�������

 

       1  TCATTTAAGA AAGGAGACAC CGTCTACATC CTCAGGAAAA TTGACCAAAA 

 

      51  CTGGTATGAG GGGGAGCACC ACGGAAGAGT GGGCATTTTC CCAATCTCAT 

 

     101  ACNTAGAGAA ACTAACACCC CCAGAAAAAG CGCAGCCCGC GAGACCACCA 

 

     151  CCCCCAGTCC AGCCGGGAGA GATTGGAGAA GCCATAGCCA AGTACAACTT 

 

     201  CAATGCAGAC ACAAATGTGG AACTCTCCCT GAGAAAGGGG GACAGGATTA 

 

     251  TTCTTCTCAA AAGAGTTGAT CAAAACTGGT ATGAAGGTAA AATCCCANGA 

 

     301  ACCAACAGAC AAGGCATCTT CCCTGTCTCC TACGTANAAN TTGTCAANA G 

 

     351  GAACACNAAN GGTTCTGAGA TTACCCCG 



�
���

 

���������SS�B����3URWHLQVHTXHQ]��/lQJH�������

 

       1  SFKKGDTVYI LRKIDQNWYE GEHHGRVGIF PISYaEKLTP PEKAQPARPP  

 

      51  PPVQPGEIGE AIAKYNFNAD TNVELSLRKG DRIILLKRVD QNWYEGKIPa  

 

     101  TNRQGIFPVS YVXXVXRNTX GSEDYPDPPL PHXYSXDXIL 

 

 

���������SS��B����'1$�6HTXHQ]��/lQJH��������

 

       1 CNGACGCGTG GGCGGACGCG TGGGCGGACG CGTGGGCGGA CNCGTGGGCG 

 

      51 CTGGCCGCGC CACATCTCCT CGCTCTGTGT CCGCGCGTAT CCAGCCGGCT 

 

     101 CTTCTGCAGC GGGGTCTCGG GACGCGCCCA TGCGGCCACT CACCATGTCT 

 

     151 GGGCACTTTC TGCTAGCGCC CATCCCCGAN TCNTCNTCCG ACTACCTCCT 

 

     201 GCCCAAGGAC ATTAANCTGG CGGTGCTGGG CGCGANTTGT GTGGGCAANA 

 

     251 GCGCAATGAT TGTGCGCTTC TTGACCAANA NATTCATCGG CGACTACGAA 

 

     301 CCCAACACAG GCAAACT 

 

�

���������SS��B����3URWHLQVHTXHQ]��/lQJH�������

 

       1  XTRGRTRGRT RGRTRGRWPR HISSLCVRAY PAGSSAAGSR DAPMRPLTMS 

 

      51  GHFLLAPIPX SSSDYLLPKD IXLAVLGAXC VGXSAMIVRF LTXXFIGDYE 



�
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     101  PNTGKLYSXL VYVXGDQLXL XIXXTPGRHP XP 

 

���������SS��B����'1$�6HTXHQ]��/lQJH�������

 

       1  GGGATCCCTA GGCTACGTTT TTTCCTTTCA AAATTAAACC TTATGGAGTC 

 

      51  TCAAAGAAAT AGACTGCATA TAGCTCTGTT GGCCCTGTCA AGAGCTTCCA 

 

     101  GCCAGGAGGA GGGCACCTGT GTGGTCCTCA CACTGGCCCA CTCCCTTTCA 

 

     151  GGCAGTCTGC TCTGTTTCTG AGGTGACTCA GCCCTTGAGC CACATGTTTG 

 

     201  TTGTCTCCTC TGGTTGCCCA GAACTCAGTC CTGANATTTA GGGAATGTGC 

 

     251  TTTCAGATGT CAGGAGATGT GTCCATAGAG GTAGCCGGTG GGGACATCAA 

 

     301  CTCCTCTCTC CTACACACCA CCAGTGCCTG TTGTTCTTCA NCTTTGTGTG 

 

     351  ACACCAGGGT CTGTATGGAC AGACCACCCC GCCTTGCCTG GTGGCTCCTG 

 

     401  CACATCCCAC TCTACGCCTC ANCCTCCCTT CTAGGTGTTG TGTTCTTANC 

 

     451  TTGTGCAACT ACANAAGGGC GTTGGTTTGT TGGCTCAANC CCCTACCCA 

 

 

���������SS��B����3URWHLQVHTXHQ]��/lQJH������

 

       1  GIPRLRCFLS KLNLMESQRN RLHIALLALS RASSQEEGTC VVLTLAHSLS 

  

      51  GSLLCF 

 

 



�
���

 

 

 

���������SS��B����'1$�6HTXHQ]��/lQJH��������

 

       1  GCCGAAAAGA AAAGAGGAGA CTGTGGTAAA GGCCTTCTCC TTTCCAGAGG 

 

      51  TGGCTTCCGG CTCGAGGACC TTCGCAGTGG TCCCTGGCTG GGGAGCGTTA 

 

     101  GGGTCGACCC ACGCGTCCGG TCCCGGATGT GGGCCCGGCG GCAGGTGAAG 

 

     151  TANTTGGGTA GGAGCACATC GGGGACCGCA AGGCACAGCA GGTGTTTGTA 

 

     201  NATGAGGGCC ACACGGTGCA GTTCGTATGC CGGGCANATG GCGACCCTCC 

 

     251  ACCANCTATC CTTTGGCTCT CACCCCGCAA GCACTTGGTC TCANCCAANA 

 

     301  NCAATGGGCG GCTCACANTC TTCCCTGATG GCACGCTGG 

 

 

����������SS��B����3URWHLQVHTXHQ]��/lQJH�������

�

       1  AEKKRGDCGK GLLLSRGGFR LEDLRSGPWL GSVRVDPRVR SRMWARRQVK  

 

      51  XLGRSTSGTA RHSRCLXMRA TRCSSYAGXM ATLHXLSFGS HPASTWSXPX  

 

     101  XMGGSXSSLM ARWXC 

�

�

�

�



�
���

�

�

�

�������%HWD�6XEW\S�GHU��������3URWHLQH�

'HU� β�6XEW\S� GHU� �������3URWHLQH� ]HLJW� HLQH� ,QWHUDNWLRQ� PLW� GHP� $UJ����3URWHLQ�� 'LH�

6HTXHQ]YHUJOHLFKH�VLQG�LP�)ROJHQGHQ�GDUJHVWHOOW��'HU�.ORQ�LVW�DXI�1XNOHRWLG��XQG�DXI�3URWHLQHEHQH�

PLW� GHP� β�6XEW\S� GHU� �������3URWHLQH� LGHQWLVFK� �$FFHVVQQU��� V�������� $XI� 3URWHLQHEHQH� LVW� GLH�

3URWHLQVHTXHQ]� �EHU� HLQH� /lQJH� YRQ� ���� $PLQRVlXUHQ� ]X� ������ KRPRORJ�� $XI� 1XNOHRWLGHEHQH�

]HLJW� VLFK� HLQH� QDKH]X� ���� �LJH� +RPORJLH� YRQ� �������� 1XNOHRWLGHQ�� 0LWJOLHGHU� GHU� KRFK�

NRQVHUYLHUWHQ� �������3URWHLQIDPLOLH� ZXUGHQ� LQ� YLHOHQ� 2UJDQLVPHQ� JHIXQGHQ� XQG� VLQG� DQ�

6LJQDOPHFKDQLVPHQ� LQ� YHUVFKLHGHQHQ� =HOOW\SHQ� EHWHLOLJW�� (V� LVW� DOOHUGLQJV� QLFKW� P|JOLFK�� HLQH�

HLQGHXWLJH�$XVVDJH��EHU�GLH�)XQNWLRQ�GHU��������3URWHLQH�]X�PDFKHQ��$LWNHQ�HW�DO���������%URDGLH�

HW�DO���������7]LYLVRQ�HW�DO���������0DWWR�<HOLQ�HW�DO����������

6HTXHQ]YHUJOHLFK�DXI�1XNOHRWLGHEHQH��DXV�(0%/�*HQ%$1.�'DWHQEDQNHQ��

�

4XHU\� �.ORQ��6EMFW� ��������3URWHLQ��

 

Query:    10 GATGATATGGCCGCAGCTATGAAGGCTGTAACAGAGCAGGGACATGAACTCTC 62 

             ||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct:   220 GATGATATGGCCGCAGCTATGAAGGCTGTAACAGAGCAGGGACATGAACTCTC 272 

 

Query:    63 CAATGAAGAGAGGAATCTACTCTCTGTTGCCTACAAGAATGTGGTAGGTGCCCGCCGTTC 122 

             |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct:   273 CAATGAAGAGAGGAATCTACTCTCTGTTGCCTACAAGAATGTGGTAGGTGCCCGCCGTTC 332 

 

Query:   123 TTCCTGGCGAGTCATCTCCAGCATCGAACAGAAAACAGAGAGGAATGAGAAGAAGCAGCA 182 

             |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct:   333 TTCCTGGCGAGTCATCTCCAGCATCGAACAGAAAACAGAGAGGAATGAGAAGAAGCAGCA 392 

 

Query:   183 GATGGGCAAGGAGTACCGTGAGAAGATAGAGGCCGAGCTGCAGGACATCTGCAGTGACGT 242 

             |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct:   393 GATGGGCAAGGAGTACCGTGAGAAGATAGAGGCCGAGCTGCAGGACATCTGCAGTGACGT 452 



�
���

 

Query:   243 TCTGGAACTGTTGGACAAATATCTCATTCTCAATGCTACCCATGCAGAAAGCAAAGTGTT 302 

             |||||| ||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct:   453 TCTGGAGCTGTTGGACAAATATCTCATTCTCAATGCTACCCATGCAGAAAGCAAAGTGTT 512 

 

Query:   303 CTACTTAAAAATGAAAGGAGACTATTTTAGGTATCTTTCTGAAGTTGCATCTGGAGATAA 362 

             |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

Sbjct:   513 CTACTTAAAAATGAAAGGAGACTATTTTAGGTATCTTTCTGAAGTTGCATCTGGAGATAA 572 

 

Query:   363 TAAACAAACCACTGTGTCAAACTCCCAGCAGGCGTTCCAAGAA 405 

             ||||||||||||||||||||||||||||||||||| ||||||| 

Sbjct:   573 TAAACAAACCACTGTGTCAAACTCCCAGCAGGCGTACCAAGAA 615 

 

6HTXHQ]YHUJOHLFK�DXI�3URWHLQHEHQH�

�

4XHU\� �.ORQ��6EMFW� ��������3URWHLQ�β�6XEW\S 

 

 

Query:     4 DDMAAAMKAVTEQGHELSNEERNLLSVAYKNVVGARRSSWRVISSIEQKTERNEKKQQ 61 

             DDMAAAMKAVTEQGHELSNEERNLLSVAYKNVVGARRSSWRVISSIEQKTERNEKKQQ 

Sbjct:   216 DDMAAAMKAVTEQGHELSNEERNLLSVAYKNVVGARRSSWRVISSIEQKTERNEKKQQ 393 

 

�

Query:    62 MGKEYREKIEAELQDICSDVLELLDKYLILNATHAESKVFYLKMKGDYFRYLSEVASGDN 121 

             MGKEYREKIEAELQDICSDVLELLDKYLILNATHAESKVFYLKMKGDYFRYLSEVASGDN 

Sbjct:   394 MGKEYREKIEAELQDICSDVLELLDKYLILNATHAESKVFYLKMKGDYFRYLSEVASGDN 573 

 

Query:   122 KQTTVSNSQQA 

             KQTTVSNSQQA 

Sbjct:   574 KQTTVSNSQQA  

�

�



�
���

�

�

�

�������1HFGLQ�

1HFGLQ� ]HLJW� HLQH� VSH]LILVFKH� ,QWHUDNWLRQ� PLW� GHP� $UJ����)XVLRQVSURWHLQ�� 'LH� 6HTXHQ]YHUJOHLFKH�

VLQG�LP�QDFKIROJHQGHQ�$EVFKQLWW�]XVDPPHQJHID�W��'HU�.ORQ�]HLJW�HLQH�����LJH�+RPRORJLH�]X�GHU�

1HFGLQ�F'1$� GHU� 0DXV� DXI� 1XNOHRWLG�� XQG� 3URWHLQHEHQH�� 1HFGLQ� LVW� HLQ� LP� .HUQ� ORNDOLVLHUWHV�

3URWHLQ� �$FFHVVLRQQU��� 0�������� (LQH� EHVRQGHUV� KRKH� ([SUHVVLRQ� NRQQWH� LP� +\SRWKDODPXV��

7KDODPXV��&RUSXV�DP\JGDORLGHXP�XQG�LQ�3\UDPLGHQ]HOOHQ�GHV�+LSSRFDPSXV�QDFKJHZLHVHQ�ZHUGHQ��

(V�NRQQWH�JH]HLJW�ZHUGHQ��GD��GLH�([SUHVVLRQ�YRQ�1HFGLQ�VSH]LILVFK�I�U�SRVWPLWRWLVFKH�1HXURQH�LVW�

XQG�DXV�GLHVHP�*UXQG�DOV�,QGLNDWRU�I�U�QHXURQDOH�'LIIHUHQ]LHUXQJ�VLQQYROO�]X�VHLQ�VFKHLQW��8HWVXNL�

HW�DO����������

�

6HTXHQ]YHUJOHLFK�DXI�1XNOHRWLGHEHQH��DXV�(0%/�*HQ%$1.�'DWHQEDQNHQ� 

�

4XHU\� �.ORQH��6EMFW� �1HFGLQ 

 

Query:    58 ATGTCGGAACAAAGTAAGGACCTGAGCGACCCTAACTTTGCCGCTGAGGACCCCGACACT 117 

             ||||||||||||||||||||||||||||||||||||||||| || |||| |||||||  | 

Sbjct:    68 ATGTCGGAACAAAGTAAGGACCTGAGCGACCCTAACTTTGCAGCCGAGGTCCCCGACTGT 127 

 

Query:   118 GAGATGCAGGTCAGCGATGCTGTTCCGGTGGGGGTCCCTCCTCCCGCTCCTCTGGCCGCG 177 

             |||||||||| ||||||||| |||||||||||| |||||||||||||| ||||||||||  

Sbjct:   128 GAGATGCAGGACAGCGATGCCGTTCCGGTGGGGATCCCTCCTCCCGCTTCTCTGGCCGCT 187 

 

Query:   178 AACCTCTCAGGGCCATCGTGCGCTCCGGAAGGCCCTATGGCAGCCCCACAGGCCTCGCCA 237 

             |||||| |||||||| |||||||||| ||||||||||||||||||| ||||||||||||| 

Sbjct:   188 AACCTCGCAGGGCCACCGTGCGCTCCCGAAGGCCCTATGGCAGCCCAACAGGCCTCGCCA 247 

 

Query:   238 CCACCTGCAGAACGGTTTGAAGAGGTTGACCCTAAGATCCTGCAGCAGGCCGCAGAAGAN 297 

             || || | ||||||| | ||||| ||||||||||| |||||||||||||||||||| ||  

Sbjct:   248 CCGCCCGAAGAACGGATAGAAGATGTTGACCCTAAAATCCTGCAGCAGGCCGCAGAGGAG 307 



�
���

 

Query:   298 GGCCGCGCCCACCANCCCCAGAGCCCANCCCGGCCGATCCCANCACCGCCGGCCCCTGCC 357 

             |||||||||||||| |||||||| ||| |||||||||||||| ||||||| ||||||||| 

Sbjct:   308 GGCCGCGCCCACCAGCCCCAGAGTCCAGCCCGGCCGATCCCAGCACCGCCAGCCCCTGCC 367 

 

Query:   358 CAGCTGGTGCAGAAGGCGCACGANCTCATGTTG 390 

             ||||||||||||||||||||||| ||||||| | 

Sbjct:   368 CAGCTGGTGCAGAAGGCGCACGAGCTCATGTGG 400 

 

 

6HTXHQ]YHUJOHLFK�DXI�3URWHLQHEHQH 

 

  Plus Strand HSPs: 

Length = 325 

 

 Score = 491 (218.7 bits), Expect = 2.2e-57, P = 2.2e-57 

 Identities = 94/110 (85%), Positives = 97/110 (88%) 

 

Query:     1 MSEQSKDLSDPNFAAEDPDTEMQVSDAVPVGVPPPAPLAANLSGPSCAPEGPMAAPQASP 60 

             MSEQSKDLSDPNFAAE PD EMQ SDAVPVG+PPPA LAANL+GP CAPEGPMAA QASP 

Sbjct:     1 MSEQSKDLSDPNFAAEAPDCEMQDSDAVPVGIPPPASLAANLAGPPCAPEGPMAAQQASP 60 

 

Query:    61 PPAERFEEVDPKILQQAAEXGRAHXPQSPXRPIPXPPAPAQLVQKAHXLM 110 

             PP ER E+VDPKILQQAAE GRAH PQSP RPIP PPAPAQLVQKAH LM 

Sbjct:    61 PPEERIEDVDPKILQQAAEEGRAHQPQSPARPIPAPPAPAQLVQKAHELM 110 

�

�

�

�������7U\SVLQRJHQ�

1DFK� GHP� PLW� GHP� $UJ����)XVLRQVSURWHLQ� GLH� S*$'���OLE�%DQN� QDFK� ,QWHUDNWLRQVSDUWQHUQ�

GXUFKJHVFUHHQW� ZXUGH�� HUZLHV� VLFK� 7U\SVLQRJHQ� DOV� HLQ� VSH]LILVFK� PLW� GHP� $UJ����)XVLRQVSURWHLQ�

LQWHUDJLHUHQGHV�3URWHLQ��'HU�.ORQ�LVW�VRZRKO�DXI�1XNOHRWLG��DOV�DXFK�DXI�3URWHLQHEHQH�LGHQWLVFK�PLW�



�
���

7U\SVLQRJHQ�� 7U\SVLQRJHQ� ZLUG� GXUFK� GLH� $EVSDOWXQJ� HLQHV� 3HSWLGV� LP� 1�7HUPLQDOHQ� %HUHLFK� ]X�

7U\SVLQ��+HGVWURP�HW�DO����������7U\SVLQ�LVW�HLQH�6HULQ�3URWHDVH��'HU�.ORQ�LVW�DXI�1XNOHRWLGHEHQH�PLW�

�EHU� ���� %DVHQSDDUHQ� XQG� DXI� 3URWHLQHEHQH� PLW� �EHU� ��� $PLQRVlXUHQ� ���� �� KRPRORJ�

�$FFHVVLRQQU���9���������'LH�6HTXHQ]YHUJOHLFKH�VLQG�LP�IROJHQGHQ�$EVFKQLWW�GDUJHVWHOOW��

�

6HTXHQ]YHUJOHLFK�DXI�1XNOHRWLGHEHQH��DXV�(0%/��*HQ%$1.�'DWHQEDQNHQ� 

 

lib14    36 TGACAAGATCGTTGGAGGATACACCTGCCCGGAACATTCTGTCCCCTACCAGGTGTCCCT 95 

            |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

tryp.    75 TGACAAGATCGTTGGAGGATACACCTGCCCGGAACATTCTGTCCCCTACCAGGTGTCCCT 134 

 

lib14    96 GAACTCTGGCTACCACTTCTGTGGAGGTTCCCTCATCAATGACCAGTGGGTGGTGTCTGC 155 

            |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

tryp.   135 GAACTCTGGCTACCACTTCTGTGGAGGTTCCCTCATCAATGACCAGTGGGTGGTGTCTGC 194 

 

lib14   156 AGCTCACTGCTACAAATCCCGCATCCAAGTGAGACTGGGAGAGCACAACATCAATGTCCT 215 

            |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

tryp.   195 AGCTCACTGCTACAAATCCCGCATCCAAGTGAGACTGGGAGAGCACAACATCAATGTCCT 254 

 

lib14   216 TGAGGGCGATGAGCAATTTATCAATGCTGCCAAGATCATCAAGCACCCCAACTATAGTTC 275 

            |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

tryp.   255 TGAGGGCGATGAGCAATTTATCAATGCTGCCAAGATCATCAAGCACCCCAACTATAGTTC 314 

 

�

lib14   276 GTGGACCCTGAACAATGACATCATGCTGATCAAGCTCTCTTCCCCTGTGNAA 327 

            ||||||||||||||||||||||||||||||||||||||||||||||||| || 

tryp.   315 GTGGACCCTGAACAATGACATCATGCTGATCAAGCTCTCTTCCCCTGTGAAA 366 

 

6HTXHQ]YHUJOHLFK�DXI�3URWHLQHEHQH�

 

lib14    13 DKIVGGYTCPEHSVPYQVSLNSGYHFCGGSLINDQWVVSAAHCYKSRIQV 62 

            DKIVGGYTCPEHSVPYQVSLNSGYHFCGGSLINDQWVVSAAHCYKSRIQV 

tryp.    56 DKIVGGYTCPEHSVPYQVSLNSGYHFCGGSLINDQWVVSAAHCYKSRIQV 225 
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lib14    63 RLGEHNINVLEGDEQFINAAKIIKHPNYSSWTLNNDIMLIKLSSPV 108 

            RLGEHNINVLEGDEQFINAAKIIKHPNYSSWTLNNDIMLIKLSSPV 

tryp.   226 RLGEHNINVLEGDEQFINAAKIIKHPNYSSWTLNNDIMLIKLSSPV 363 
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��'LVNXVVLRQ�

,P�5DKPHQ�GLHVHU�$UEHLW�ZXUGH�PLW�+LOIH� GHV� 7ZR�+\EULG�6\VWHPV�QDFK� ,QWHUDNWLRQVSDUWQHUQ�GHV�

$UJ����3URWHLQV� JHVXFKW�� %LVODQJ� VLQG� 3URWHLQH�� ZHOFKH� P|JOLFKHUZHLVH� PLW� GHP� $UJ����3URWHLQ�

LQWHUDJLHUHQ��Y|OOLJ�XQEHNDQQW���

=ZHL� XQWHUVFKLHGOLFKH� %DQNHQ� ZXUGHQ� HLQJHVHW]W�� (LQH� LQGX]LHUWH� +LSSRFDPSXV� %DQN� �5DWWH��� GLH�

S$&7�OLE,,,�%DQN��XQG�HLQH�%DQN�GHV�JHVDPWHQ�*HKLUQV��5DWWH���GLH�S*$'���OLE�%DQN��$XV�GHU�S$&7�

OLE,,,�%DQN� HUZLHVHQ� VLFK� ��� .ORQH� DOV� SRVLWLY�� 'DYRQ� EHIDQGHQ� VLFK� QXU� VLHEHQ� LP� /HVHUDKPHQ��

:HLWHUH�I�QI�]HLJWHQ�LP�'DWHQEDQN�9HUJOHLFK�NHLQH�VLJQLILNDQWH�+RPRORJLH�]X�EHNDQQWHQ�3URWHLQHQ��

VR� GD�� PDQ� YRQ� ELVKHU� XQEHNDQQWHQ� 3URWHLQHQ� DXVJHKHQ� PX��� %HL� GHQ� �EULJHQ� ]ZHL� .ORQHQ�

KDQGHOWH�HV�VLFK�]XP�HLQHQ�XP�HLQHQ�.ORQ��ZHOFKHU������LJ�KRPRORJ�]X�GHP�%HWD�6XEW\S�GHU����

����3URWHLQH� ZDU�� ]XP� DQGHUHQ� XP� HLQHQ� .ORQ�� GHU� HLQH� ��� �LJH� +RPRORJLH� ]X� GHU� F'1$� YRQ�

1HFGLQ�GHU�0DXV�DXIZLHV��9RQ�GHQ�]Z|OI�SRVLWLYHQ�.ORQHQ�GHU�S*$'���OLE�%DQN�EHIDQG�VLFK�QXU�HLQ�

.ORQ�LP�/HVHUDKPHQ��ZHOFKHU������LJ�KRPRORJ�]X�7U\SVLQRJHQ�ZDU��

=XQlFKVW� ZHUGHQ� GLH� $QZHQGXQJVP|JOLFKNHLWHQ� XQG� 3UREOHPDWLNHQ� GHV� 7ZR�+\EULG�6\VWHPV�

HUOlXWHUW�� LP� ZHLWHUHQ� 9HUODXI� ZHUGHQ� GLH� SRWHQWLHOOHQ� ,QWHUDNWLRQVSDUWQHU� GHV� $UJ����3URWHLQV�

GLVNXWLHUW��

1HEHQ� GHU� ,GHQWLILNDWLRQ� YRQ� ,QWHUDNWLRQVSDUWQHUQ� GHV� $UJ����3URWHLQV� LVW� GLH� ,QWHUSUHWDWLRQ� GHU�

(UJHEQLVVH� YRQ� JUR�HU� %HGHXWXQJ�� 'D]X� LVW� HV� QRWZHQGLJ� 9RU�� XQG� 1DFKWHLOH� GHV� 7ZR�+\EULG�

6\VWHPV� QlKHU� ]X� EHOHXFKWHQ�� 'DV� 7ZR�+\EULG�6\VWHP� ELHWHW� GLH� 0|JOLFKNHLW�� 3URWHLQ�3URWHLQ�

,QWHUDNWLRQ� LQ� YLYR� ]X� GHWHNWLHUHQ� �&KLHQ� HW� DO��� ������ )LHOGV� 	� 6RQJ�� ������ )LHOGV� 	� 6WHUQJODQ]��

�������(LQ�EHVWLPPWHV�3URWHLQ��GDV�VRJHQDQQWH�EDLW�3URWHLQ��ZLUG�LQ�+HIH�DOV�+\EULG�PLW�GHU�'1$�

%LQGXQJVGRPlQH� H[SULPLHUW�� =XVlW]OLFK� ZHUGHQ� +\EULGH�� EHVWHKHQG� DXV� $NWLYLHUXQJVGRPlQH� XQG�

HLQHU� %DQN�� DOVR� HLQHU� 9LHO]DKO� XQWHUVFKLHGOLFKHU� 3URWHLQH�� LQ� +HIH� WUDQVIRUPLHUW�� %HL� HLQHU�

,QWHUDNWLRQ�]ZLVFKHQ�GHP�EDLW�3URWHLQ�XQG�HLQHP�3URWHLQ�GHU�%DQN�HQWVWHKW�HLQ�IXQNWLRQVW�FKWLJHU�

7UDQVNULSWLRQVIDNWRU� PLW� '1$�%LQGXQJVGRPlQH� XQG� $NWLYLHUXQJVGRPlQH�� /HW]WHUH� HQWKlOW� HLQH�

VDXUH�5HJLRQ��GLH�I�U�GLH�$NWLYLHUXQJ�GHU�7UDQVNULSWLRQ�QRWZHQGLJ�LVW��.HHJDQ�HW�DO����������0LWWHOV�

5HSRUWHUJHQHQ�NDQQ�GLHVH�,QWHUDNWLRQ�QDFKJHZLHVHQ�ZHUGHQ���

%HL�GHU�6XFKH�JDOW�HLQ�.ORQ�QDFK�GHQ�.ULWHULHQ�GHV�7ZR�+\EULG�6\VWHPV�GDQQ�DOV�SRVLWLY��ZHQQ�HU�

DXVVFKOLH�OLFK� LQ� ,QWHUDNWLRQ� PLW� GHU� $UJ����*$/��'1$�%LQGXQJVGRPlQH� LQ� GHU� /DJH� ZDU�� GLH�

EHLGHQ�5HSRUWHUJHQH��ZHOFKH�XQWHU�GHU�.RQWUROOH�]ZHLHU�XQWHUVFKLHGOLFKHU�3URPRWRUHQ�VWDQGHQ��]X�

DNWLYLHUHQ�� 'LH� 7UDQVNULSWLRQ� XQG� GLH� DQVFKOLH�HQGH� 7UDQVODWLRQ� GHU� 5HSRUWHUJHQH� HUP|JOLFKWH� GLH�

6\QWKHVH� ]ZHLHU� (Q]\PH�� *DODNWRVLGDVH� XQG� ,PLGD]RO� *O\FHULQSKRVSKDW� �,*3�� 'HK\GURJHQDVH�� HLQ�

(Q]\P�� ZHOFKHV� I�U� GLH� +LVWLGLQ�6\QWKHVH� QRWZHQGLJ� LVW�� 1XU� ZHQQ� GHU� 1DFKZHLV� GHU� REHQ�

JHQDQQWHQ� (Q]\PH� LQ� $EKlQJLJNHLW� YRQ� GHU� ,QWHUDNWLRQ� PLW� GHU� $UJ����*$/��'1$�

%LQGXQJVGRPlQH�HUEUDFKW�ZXUGH��JDOW�HLQ�.ORQ�DOV�SRVLWLY���
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'XUFK� GLH� :DKO� GHU� %DQN�� GLH� HLQJHVHW]W� ZLUG�� NDQQ� GLH� :DKUVFKHLQOLFKNHLW�� %LQGXQJVSDUWQHU� ]X�

ILQGHQ��EHHLQIOX�W�ZHUGHQ��)�U�GLHVH�$UEHLW�ZXUGH�VRZRKO�HLQH�LQGX]LHUWH�+LSSRFDPSXV�%DQN��5DWWH��

DOV� DXFK�HLQH�XQVWLPXOLHUWH�%DQN�GHV�JHVDPWHQ�*HKLUQV� �5DWWH�� HLQJHVHW]W��'D�GDV�$UJ����*HQ� LP�

+LSSRFDPSXV� LQGX]LHUEDU� LVW� �/LQN� HW� DO��� ������ /\IRUG� HW� DO��� ������� HUK|KW� GLH� :DKO� HLQHU�

LQGX]LHUWHQ� +LSSRFDPSXV� %DQN� GLH� :DKUVFKHLQOLFKNHLW�� SRWHQWLHOOH� %LQGXQJVSDUWQHU� GHV� $UJ����

3URWHLQV�]X�ILQGHQ���

'DV� 7ZR�+\EULG�6\VWHP� NDQQ� DXFK� HLQJHVHW]W� ZHUGHQ�� XP� HLQH� YHUPXWHWH� ,QWHUDNWLRQ� ]ZHLHU�

EHNDQQWHU� 3URWHLQH� ]X� GHWHNWLHUHQ�� )HUQHU� LVW� HV� QDFK� HUIROJUHLFKHU� 'HWHNWLRQ� HLQHV�

,QWHUDNWLRQVSDUWQHUV�P|JOLFK��GXUFK�'HOHWLRQHQ�GHU�NRGLHUHQGHQ�'1$�GLH�'RPlQH�]X�LGHQWLIL]LHUHQ��

GLH� I�U� GLH� ,QWHUDNWLRQ� YHUDQWZRUWOLFK� LVW� �&KLHQ� HW� DO��� ������� =XVlW]OLFK� N|QQHQ� GXUFK� JH]LHOWH�

3XQNWPXWDWLRQHQ� HLQ]HOQH� $PLQRVlXUHQ� LGHQWLIL]LHUW� ZHUGHQ�� ZHOFKH� I�U� GLH� ,QWHUDNWLRQ�

HQWVFKHLGHQG�VLQG��/L�	�)LHOGV���������

9HUJOHLFKW� PDQ� GDV� 7ZR�+\EULG�6\VWHP� PLW� KHUN|PPOLFKHQ� 0HWKRGHQ� ]XP� 7HVW� YRQ� 3URWHLQ�

3URWHLQ�,QWHUDNWLRQ�� VLQG� IROJHQGH�9RU��XQG�1DFKWHLOH� IHVW]XVWHOOHQ��9RQ�9RUWHLO� LVW��GD��GDV� 7ZR�

+\EULG�6\VWHP�HLQ� LQ�YLYR�6\VWHP�LVW��'LH�'HWHNWLRQ�ILQGHW�LQ�+HIH��HLQHP�HXNDU\RWHQ�2UJDQLVPXV��

VWDWW��(V�ZLUG�GDKHU�DQJHQRPPHQ��GD��GLH�V\QWKHWLVLHUWHQ�3URWHLQH� LQ� LKUHU�QDWLYHQ�.RQILJXUDWLRQ�

YRUOLHJHQ� �$OOHQ� HW� DO��� ������ 1LVKLPXQH� HW� DO��� ������� =XGHP� LVW� GDV� 7ZR�+\EULG�6\VWHP� VHKU�

VHQVLWLY�� VHOEVW� VFKZDFKH� XQG� WUDQVLHQWH� ,QWHUDNWLRQHQ� VLQG� HUID�EDU� �<DQJ� HW� DO��� ������� 'DV�

6FUHHQHQ� HLQHU� %DQN� HUODXEW� GLH� GLUHNWH� ,GHQWLILNDWLRQ� GHU� F'1$�� ZHOFKH� I�U� GDV� LQWHUDJLHUHQGH�

3URWHLQ�NRGLHUW��'DV�3URWHLQ�PX��QLFKW�DXV�GHP�*HZHEH�LVROLHUW�ZHUGHQ��,P�*HJHQVDW]�GD]X�OLHJHQ�

EHL� GHQ� KHUN|PPOLFKHQ� 0HWKRGHQ� GLH� ]X� WHVWHQGHQ� 3URWHLQH� LQ� GHQDWXULHUWHU� )RUP� YRU�� VWDUNH�

,QWHUDNWLRQHQ� VLQG� ]XU� 'HWHNWLRQ� PHLVW� QRWZHQGLJ�� XQG� GLH� 3URWHLQH� P�VVHQ� YRU� 9HUVXFKVEHJLQQ�

H[WUDKLHUW�XQG�DXIJHUHLQLJW�ZHUGHQ���

=X� GHQ� 1DFKWHLOHQ� GHV� 7ZR�+\EULG�6\VWHPV� ]lKOHQ� IROJHQGH� (LJHQVFKDIWHQ�� 6RZRKO� GDV� EDLW�

3URWHLQ��DOV�DXFK�GLH�%DQN�3URWHLQH�P�VVHQ��XP�GXUFK�LKUH�,QWHUDNWLRQ�GLH�5HSRUWHUJHQH�DNWLYLHUHQ�

]X� N|QQHQ�� LQ� GHQ� =HOONHUQ� JHODQJHQ�� 'LHV� NDQQ� HLQ� 3UREOHP� I�U� 3URWHLQH� PLW� K\GURSKREHQ�

'RPlQHQ�GDUVWHOOHQ��GDV�DEHU�XPJDQJHQ�ZHUGHQ�NDQQ�� LQGHP�PDQ�QXU�GLH�K\GURSKLOHQ�'RPlQHQ�

GHV� 3URWHLQV� HLQVHW]W� �1LVKLPXQH� HW� DO��� ������� 9RUDXVHW]XQJ� GDI�U� LVW�� GD�� GLH� K\GURSKREHQ�

'RPlQHQ�QLFKW�I�U�GLH�JHVXFKWH�,QWHUDNWLRQ�YHUDQWZRUWOLFK�VLQG��=X�EHGHQNHQ�JLOW�HV�ZHLWHUKLQ��GD��

HLQLJH� 3URWHLQ�3URWHLQ�,QWHUDNWLRQHQ� YRQ� SRVWWUDQVODWLRQHOOHQ� 0RGLILNDWLRQHQ� DEKlQJLJ� VLQG��

ZHOFKH� GLH� +HIH� QLFKW� LQ� GHUVHOEHQ� $UW� XQG�:HLVH� YROOEULQJW� ZLH� GLH� 6lXJHU]HOOH�� VR� GD�� HLQLJH�

,QWHUDNWLRQHQ� IlOVFKOLFKHU� :HLVH� QLFKW� GHWHNWLHUW� ZHUGHQ�� ZlKUHQG� DXFK� IDOVFK� SRVLWLYH�

,QWHUDNWLRQHQ�GHWHNWLHUW�ZHUGHQ��

(LQLJH� LQ�+HIH�H[SULPLHUWH� )XVLRQVSURWHLQH� VLQG� I�U� LKUH�:LUWV]HOOH� WR[LVFK�RGHU� OHWDO��'LHV� NRPPW�

XQWHU� DQGHUHP� GDGXUFK� ]XVWDQGH�� GD�� GLH� )XVLRQVSURWHLQH� LQ� JUR�HU� $Q]DKO� LQ� +HIH� H[SULPLHUW�

ZHUGHQ��8P�GLHVHV�3UREOHP�]X�XPJHKHQ��N|QQHQ�VROFKH�3URWHLQH�LQ�([SUHVVLRQVYHNWRUHQ��ZHOFKH�GLH�
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)XVLRQVSURWHLQH� LQ� JHULQJHUHU� $Q]DKO� H[SULPLHUHQ�� VRJHQDQQWH� ÅORZ� FRS\�� 3ODVPLGH� �5RVH� HW� DO���

�������XPNORQLHUW�ZHUGHQ��:HLWHUKLQ�PX��DXVJHVFKORVVHQ�ZHUGHQ��GD��GDV�EDLW�3URWHLQ�DOOHLQ��RKQH�

,QWHUDNWLRQ��LQ�GHU�/DJH�LVW��GLH�5HSRUWHUJHQH�]X�DNWLYLHUHQ��GDI�U�VLQG�VDXUH�%HVWDQGWHLOH�GHV�EDLW�

3URWHLQV�YHUDQWZRUWOLFK�JHPDFKW�ZRUGHQ��0D�	�3WDVKQH����������

.ULWLVFKHU�3U�IXQJ�EHGDUI�GLH�'HWHNWLRQ�]ZHLHU� UHHOO� LQWHUDJLHUHQGHU�3DUWQHU��ZHOFKH� MHGRFK�QLH� LQ�

GHU� 6lXJHU]HOOH� LQWHUDJLHUWHQ�� GD� GLH� 3URWHLQH� HQWZHGHU� LQ� XQWHUVFKLHGOLFKHQ� =HOOW\SHQ�� RGHU� LQ�

XQWHUVFKLHGOLFKHQ�=HOONRPSDUWLPHQWHQ� ORNDOLVLHUW� VLQG��RGHU�DEHU�]X�XQWHUVFKLHGOLFKHQ�=HLWSXQNWHQ�

GHU�(QWZLFNOXQJ�H[SULPLHUW�ZHUGHQ��

'DV�JU|�WH�3UREOHP�GHV�7ZR�+\EULG�6\VWHPV�LVW�MHGRFK�GLH�KRKH�$Q]DKO�GHU�IDOVFK�SRVLWLYHQ�.ORQH��

'LHVH� .ORQH� VLQG� XQDEKlQJLJ� YRQ� GHP� EDLW�3URWHLQ� LQ� GHU� /DJH�� GLH� 5HSRUWHUJHQH� ]X� DNWLYLHUHQ��

9HUPXWOLFK� EHVLW]HQ� 'RPlQHQ� GLHVHU� .ORQH� bKQOLFKNHLWHQ� ]X� $NWLYLHUXQJVGRPlQHQ�� 'LH� =DKO� GHU�

IDOVFK�SRVLWLYHQ�.ORQH�NDQQ�GXUFK�GLH�7DWVDFKH��GD��]ZHL�5HSRUWHUJHQH�XQWHU�GHU�.RQWUROOH�]ZHLHU�

XQWHUVFKLHGOLFKHU�3URPRWRUHQ�OLHJHQ��UHGX]LHUW�ZHUGHQ��(LQ�%DQNSURWHLQ��ZHOFKHV�LQ�GHU�/DJH�LVW��QXU�

HLQHQ� 3URPRWRU� DQ]XVFKDOWHQ�� NDQQ� LP� 5DKPHQ� GHU� .RQWUROOYHUVXFKH� OHLFKW� HUNDQQW� ZHUGHQ��

6WULQJHQWHUH� 9HUVXFKVEHGLQJXQJHQ� N|QQHQ� GXUFK� XQWHUVFKLHGOLFKHQ� .RQ]HQWUDWLRQHQ� YRQ� ��

$PLQRWULD]RO� ��$7��� HLQHP� NRPSHWLWLYHQ� +HPPHUV� GHV� (Q]\PV�� ZHOFKHV� I�U� GLH� +LVWLGLQ�6\QWKHVH�

QRWZHQGLJ� LVW�� HUUHLFKW� ZHUGHQ� �'XUIHH� HW� DO��� ������ .LVKRUH� 	� 6KDK�� ������� 7URW]� VWULQJHQWHU�

9HUVXFKVEHGLQJXQJHQ� PLW� ��� P0� �$7� XQG� WURW]� 'XUFKI�KUXQJ� DOOHU� .RQWUROOHQ�� ZHOFKH� LP�

(UJHEQLVWHLO�GHWDLOOLHUW�EHVFKULHEHQ�VLQG��ZDUHQ�LQ�GHU�YRUOLHJHQGHQ�$UEHLW�DXV�GHU�S$&7�OLE,,,�%DQN�

���YRQ����.ORQHQ��DXV�GHU�S*$'���OLE,,,�%DQN����YRQ����.ORQH�DOV�IDOVFK�SRVLWLY�HLQ]XRUGQHQ���

$OV� P|JOLFKH� ,QWHUDNWLRQVSDUWQHU� GHV� $UJ����3URWHLQV�� GLH� GXUFK� GDV� 7ZR�+\EULG�6\VWHP�

LGHQWLIL]LHUW�ZHUGHQ�NRQQWHQ��VWHOOWHQ�VLFK�GUHL�EHNDQQWH�XQG�I�QI�XQEHNDQQWH�3URWHLQH�KHUDXV��(V�

PX�WH�XQWHUVXFKW�ZHUGHQ��RE�LKUH�,QWHUDNWLRQ�LQ�%HWUDFKW�JH]RJHQ�ZHUGHQ�NDQQ��6LH�ZHUGHQ�LQ�GHQ�

QDFKIROJHQGHQ�$EVFKQLWWHQ�GHWDLOOLHUW�EHVSURFKHQ��

(LQ� P|JOLFKHUZHLVH� PLW� GHP� $UJ����3URWHLQ� LQWHUDJLHUHQGHV� 3URWHLQ� LVW� 7U\SVLQRJHQ�� ZHOFKHV� GDV�

3UHFXUVRU�3URWHLQ� YRQ� 7U\SVLQ� LVW�� 7U\SVLQ� JHK|UW� ]X� GHQ� 6HULQ� 3URWHDVHQ�� GLH� LQ� HLQHU� 9LHO]DKO�

ELRORJLVFKHU� 3UR]HVVH� LQYROYLHUW� VLQG�� 3URWHRO\WLVFKHV� 3UR]HVVLHUXQJ�� %OXWJHULQQXQJ��

,PPXQDQWZRUWHQ�XQG�ZlKUHQG�GHU�(QWZLFNOXQJ��1HXUDWK���������

'DV� KXPDQH� *HKLUQ�7U\SVLQRJHQ� XQWHUVFKHLGHW� VLFK� YRQ� GHP� KXPDQHQ� 3DQNUHDV� 7U\SVLQRJHQ�

DXVVFKOLH�OLFK�GXUFK�GDV�HUVWH�([RQ��:LHJDQG�HW�DO����������,P�*HJHQVDW]�]X�GHQ�6LJQDO�3HSWLGHQ�GHU�

KXPDQHQ� 3DQNUHDV� 7U\SVLQRJHQ�)RUPHQ� ,�,,,� �(PL� HW� DO��� ������ 7DQL� HW� DO��������� ZHOFKH� VLH� ]XU�

6HNUHWLRQ�EHVWLPPHQ�� ]HLJW�GLH�KXPDQH�*HKLUQ�7U\SVLQRJHQ�)RUP� ,9� NHLQH�GHU� UHOHYDQWHQ�6LJQDO�

3HSWLGH��'LHV�OLH��DQQHKPHQ��GD��HV�VLFK�XP�HLQ�]\WRSODVPDWLVFKHV�3URWHLQ�KDQGHOW��:LHJDQG�HW�DO���

������� 'XUFK� LPPXQ]\WRFKHPLVFKH� $QDO\VHQ� NRQQWH� *HKLUQ�7U\SVLQRJHQ� )RUP� ,9� LP� =\WRSODVPD�

QDFKJHZLHVHQ�ZHUGHQ��0LQQ�HW�DO����������
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9RQ�HLQHU�DQGHUHQ�6HULQ�3URWHDVH��GHP�Å7LVVXH�3ODVPLQRJHQ�$FWLYDWRU´� �W�3$���ZHOFKHU�ZLH�$UJ�����

YRQ� HLQHP� ,(*� �LPPHGLDWH� HDUO\� JHQH�� FRGLHUW� ZLUG�� ZLUG� HLQH� %HWHLOLJXQJ� EHL� SODVWLVFKHQ�

9HUlQGHUXQJHQ� DXV� IROJHQGHQ� *U�QGHQ� DQJHQRPPHQ�� =XP� HLQHQ� ZLUG� GXUFK� 3UR]HVVH�� ZHOFKH�

QHXURQDOH�3ODVWL]LWlW� LQGX]LHUHQ��GLH�7UDQVNULSWLRQ�GHV�W�3$�*HQHV�DXVJHO|VW��4XLDQ��=�HW�DO���������

+XDQJ�HW�DO���������6HHGV�HW�DO����������]XP�DQGHUHQ�NRQQWH�YRQ�0DWDJD�JH]HLJW�ZHUGHQ��GD��VLFK�

LP�YLVXHOOHQ�&RUWH[�GXUFK�HLQHQ�W�3$�,QKLELWRU�SODVWLVFKH�3UR]HVVH�XQWHUGU�FNHQ�OLH�HQ��0DWDJD�HW�

DO����������W�3$�NRQYHUWLHUW��DNWLYLWlWVDEKlQJLJ��GDV�LQDNWLYH�3ODPLQRJHQ�]XP�DNWLYHQ�3ODVPLQ��0DQ�

JHKW� GDYRQ� DXV�� GD�� GLH� YRQ� W�3$� NDWDO\VLHUWH� 3URWHRO\VH� HLQH� 5HRUJDQLVDWLRQ� GHU� 6\QDSVHQ� EHL�

SODVWLVFKHQ� 9HUlQGHUXQJHQ� HUP|JOLFKW�� W�3$� LVW� H[WUD]HOOXOlU� ORNDOLVLHUW� XQG� ZLUG� GXUFK� HLQHQ�

DNWLYLWlWVDEKlQJLJHQ�6HNUHWLRQVPHFKDQLVXPV�DQ�QHXURQDOHV�*HZHEH�DEJHJHEHQ� �*XDODQGULV�HW�DO���

�������'LH�$UEHLWVJUXSH�0DWVXNL�KDW� LP�5DKPHQ� LKUHU�3ODVPLQ�)RUVFKXQJ�IHVWJHVWHOOW��GD��7U\SVLQ�

LP�*HJHQVDW]� ]X� 3ODVPLQ� ]ZDU� QLFKW� GXUFK� 673� �VKRUW�WHUP�SRWHQWLDWLRQ�� LQGX]LHUW�ZHUGHQ� NDQQ��

GD�� HV� DEHU� HLQH� lKQOLFKH� 6XEVWUDWVSH]LILWlW� EHVLW]W� �0L]XWDQL� HW� DO��� ������� 0|JOLFKHUZHLVH� LVW�

7U\SVLQ� GXUFK� VHLQH� SURWHRO\WLVFKH� $NWLYLWlW� DQ� GHP� YRU�EHUJHKHQGHQ� 8PEDX� GHV� =\WRVNHOHWWV�

EHWHLOLJW�XQG�N|QQWH�DXI�GLHVH�:HLVH�PLW�GHP�$UJ����3URWHLQ�LQ�:HFKVHOZLUNXQJ�WUHWHQ��

(LQ� DQGHUHV�� SRWHQWLHOO�PLW� GHP�$UJ����3URWHLQ� LQWHUDJLHUHQGHV� 3URWHLQ� LVW� 1HFGLQ�� 1HFGLQ� LVW� HLQ�

3URWHLQ� YRQ� ���� $PLQRVlXUHQ� /lQJH�� ,PPXQKLVWRFKHPLVFKH� $QDO\VHQ� ZHLVHQ� 1HFGLQ� DOV� HLQ� I�U�

1HXURQHQ� GHV� =16� VSH]LILVFKHV�� QXNOHlUHV� 3URWHLQ� DXV�� ZHOFKHV� QXU� LQ� SRVWPLWRWLVFKHQ� =HOOHQ�

H[SULPLHUW�ZLUG��(LQH�KRKH�([SUHVVLRQ�YRQ�P51$�NRQQWH�LP�+\SRWKDODPXV��&RUSXV�DP\JGDORLGHXP�

XQG� LQ� GHQ� 3\UDPLGHQ]HOOHQ� GHV�+LSSRFDPSXV�QDFKJHZLHVHQ�ZHUGHQ��1HFGLQ�ZLUG� DOV�0DUNHU� I�U�

GHQ� 'LIIHUHQ]LHUXQJVJUDG� GHU� 1HXURQH� JHQXW]W� �0DUX\DPD� HW� DO��� ������ $L]DZD� HW� DO��� ������� (V�

LQWHUDJLHUW� PLW� GHP� 2QNRJHQ� 69� ��7� XQG� GHP� 7UDQVNULSWLRQ�)DNWRU� (�)��� )XQNWLRQHOO� ZHLVW� HV�

bKQOLFKNHLWHQ�PLW�GHP�:DFKVWXPVVXSUHVVRU�5HWLQREODVWRPD�3URWHLQ�DXI��7DQLXUD�HW�DO����������(LQH�

KRKH� ([SUHVVLRQ� GHU� 1HFGLQ�P51$� NRQQWH� LP� .HUQ� GHU� 3\UDPLGHQ]HOOHQ� GHV� +LSSRFDPSXV�� HLQH�

KRKH� ([SUHVVLRQ� GHU� DUJ����P51$� MHGRFK� LQ� GHQ� .|UQHU]HOOHQ� GHV� +LSSRFDPSXV� QDFKJHZLHVHQ�

ZHUGHQ�� (LQH� P|JOLFKH� ,QWHUDNWLRQ� PLW� GHP� $UJ����3URWHLQV� PX�� GXUFK� ZHLWHUH� 3URWHLQ�

%LQGXQJVVWXGLHQ� EHVWlWLJW� ZHUGHQ�� :HLWHUKLQ� PX�� HLQH� .RORNDOLVDWLRQ� GHV� $UJ����3URWHLQV� XQG�

1HFGLQV�QDFKJHZLHVHQ�ZHUGHQ��

(LQ� ZHLWHUHU� SRWHQWLHOOHU� ,QWHUDNWLRQVSDUWQHU� GHV� $UJ����3URWHLQV� LVW� GLH� β�,VRIRUP� GHU� �������

3URWHLQH��'LH��������3URWHLQH�ZXUGHQ�YRQ�0RRUH�XQG�3HUH]������HUVWPDOV�DXV�5LQGHUKLUQHQ�LVROLHUW�

XQG� EHVFKULHEHQ�� 'HQ� 1DPHQ� Å������´� HUKLHOWHQ� VLH� DXIJUXQG� LKUHV� 0LJUDWLRQVPXVWHUV� GHU�

]ZHLGLPHQVLRQDOHQ� '($(�=HOOXORVH� &KURPDWRJUDSKLH� �0RRUH� 	� 3HUH]�� ������� %LVKHU� VLQG� VLHEHQ�

,VRIRUPHQ� LP�6lXJHUJHKLUQ�EHVFKULHEHQ�ZRUGHQ�� EHQDQQW� YRQ�α−η� QDFK� LKUHU� (OXWLRQVSRVLWLRQ� LQ�

GHU� +/3&� �+LJK� 3HUIRUPDQFH� /LTXLG� &KURPDWRJUDSKLH��� 'LH� �������3URWHLQH� UHSUlVHQWLHUHQ� HLQH�

)DPLOLH� GLPHULVFKHU� 3URWHLQH�� LKU� 9RUNRPPHQ� LVW� LQ� JHULQJHU� $Q]DKO� XELTXLWlU�� LP� =16� MHGRFK�

EHVRQGHUV�KRFK��:DWDQDEH�HW�DO����������������,KU�JU|�WHU�$QWHLO�EHILQGHW�VLFK�LP�=\WRVRO��'LH������
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��3URWHLQH�PDFKHQ� LQVJHVDPW�����GHU�]\WRVROLVFKHQ�3URWHLQH� LP�*HKLUQ�DXV� �%RVWRQ�HW�DO����������

(LQ�NOHLQHU��DEHU�VLJQLILNDQWHU�7HLO� Ol�W�VLFK�LQ�V\QDSWLVFKHQ�0HPEUDQHQ�QDFKZHLVHQ��0DUWLQ�HW�DO���

�������,P�9HUJOHLFK�GD]X�JHKW�PDQ�EHLP�$UJ����3URWHLQ�DXIJUXQG�VHLQHU�KDXSWVlFKOLFK�K\GURSKLOHQ�

(LJHQVFKDIWHQ�XQG�GHV�)HKOHQV� OlQJHUHU�K\GURSKREHU�'RPlQHQ�HEHQIDOOV�YRQ�HLQHP�]\WRVROLVFKHQ�

3URWHLQ�DXV��:HLWHUKLQ�ZXUGH�GLH�DUJ����P51$�LQ�GHQ�'HQGULWHQ�GHU�.|UQHU]HOOHQ�GHV�+LSSRFDPSXV�

QDFKJHZLHVHQ��GLHVH�/RNDOLVDWLRQ�ZHLVW�DXI�HLQH�P|JOLFKH�%HWHLOLJXQJ�DQ�3UR]HVVHQ�GHU�6\QDSVH�KLQ��

,Q� 'URVRSKLOD� LVW� /HRQDUGR�� HLQ� 0LWJOLHG� GHU� �������3URWHLQ� )DPLOLH�� LGHQWLIL]LHUW� ZRUGHQ�� 'LHVHV�

3URWHLQ� VSLHOW� HLQH�ZHVHQWOLFKH� 5ROOH� EHL� /HUQSUR]HVVHQ�� /HEHQVIlKLJH� /HRQDUGR�0XWDQWHQ� ]HLJHQ��

NRUUHOLHUHQG�]XP�/HYHO�GHV�H[SULPLHUWHQ�3URWHLQV��HLQH�YHUULQJHUWH�/HUQNDSD]LWlW��6NRXODNLV�	�'DYLV��

������� 'DV� /HRQDUGR�3URWHLQ�ZLUG� LP� =16� VWDUN� H[SULPLHUW�� HLQH� EHGHXWHQGH�$QUHLFKHUXQJ� ILQGHW�

VLFK� LQ�GHQ�3LO]N|USHUQ�GHV� DGXOWHQ�*HKLUQV�GHU�'URVRSKLOD� �+DQ�HW� DO��� �������'LH�3LO]N|USHU� VLQG�

QRWZHQGLJ�I�U�3UR]HVVH�ZLH�/HUQHQ�XQG�*HGlFKWQLV� �6NRXODNLV�	�'DYLV��������� ,Q�GHU�5DWWH� LVW�GHU�

+LSSRFDPSXV�QRWZHQGLJ�I�U�GLHVH�3UR]HVVH��6R�NDQQ�GXUFK�KRFKIUHTXHQWH�6WLPXODWLRQ�GHV�7UDFWXV�

SHUIRUDQV� ]XP�HLQHQ�/73��HLQ�]HOOXOlUHV�0RGHOO� I�U�EHVWLPPWH�)RUPHQ�GHV� /HUQHQV�DXVJHO|VW�� ]XP�

DQGHUHQ�HLQ�GHXWOLFKHU�$QVWLHJ�GHU�DUJ����P51$�LP�LSVLODWHUDOHQ�*\UXV�GHQWDWXV�LQGX]LHUW�ZHUGHQ�

�/LQN� HW� DO��� ������ /\IRUG� HW� DO��� ������� (LQH� KRKH� ([SUHVVLRQ� GHV� /HRQDUGR�3URWHLQV� LQ�'URVRSKLOD�

NDQQ�LPPXQRORJLVFK�DQ�6\QDSVHQ��EHVRQGHUV�LQ�GHQ�SUlV\QDSWLVFKHQ�%RXWRQV�GHU�QHXURPXVNXOlUHQ�

(QGSODWWH� QDFKJHZLHVHQ� ZHUGHQ�� (OHNWURSK\VLRORJLVFKH� 8QWHUVXFKXQJHQ� GHU� /HRQDUGR�0XWDQWHQ�

]HLJHQ�HLQH�(UQLHGULJXQJ�GHU�EDVDOHQ�V\QDSWLVFKHQ�hEHUWUDJXQJ�XQG�HLQH�$EQDKPH�GHU�$PSOLWXGH�

XQG�GHU�)UHTXHQ]�GHV�H[]LWDWRULVFKHQ�(QGSODWWHQVWURPV��%URDGLH�HW�DO����������'LH�DUJ����7UDQVNULSWH�

ZXUGHQ�LP�6RPD�XQG�LQ�GHQ�'HQGULWHQ�GHU�.|UQHU]HOOHQ�GHV�*\UXV�GHQWDWXV�QDFKJHZLHVHQ��/LQN�HW�

DO���������/\IRUG�HW�DO����������'LHVH�GHQGULWLVFKH�/RNDOLVDWLRQ�HU|IIQHW�GLH�0|JOLFKNHLW�GHU� ORNDOHQ�

3URWHLQELRV\QWKHVH�DQ�DNWLYLHUWHQ�V\QDSWLVFKHQ�.RQWDNW]RQHQ��

'HQ��������3URWHLQHQ�ZLUG�ZHLWHUKLQ�HLQH�ZLFKWLJH�)XQNWLRQ�LQ�GHQ�6LJQDO�7UDQVGXNWLRQV�.DVNDGHQ�

]XJHVFKULHEHQ�� 'HU� VLFKHUOLFK� DP� EHVWHQ� XQWHUVXFKWH� )DOO� I�U� HLQH� �������EHHLQIOX�WH� 6LJQDO�

7UDQVGXNWLRQ� LVW� GLH� 0$3�6LJQDO�7UDQVGXNWLRQV�.DVNDGH�� 'LH� $NWLYDWLRQ� GHU� PLWRJHQ� DNWLYLHUWHQ�

3URWHLQ�.LQDVH� �0$3�.LQDVH�� .DVNDGH� LVW� ]HQWUDOHU� %HVWDQGWHLO� GHU� =HOO�$QWZRUW� DXI� PLWRJHQH�

)DNWRUHQ�XQG�LQ�GHQ�PHLVWHQ�)lOOHQ�YRQ�DNWLYLHUWHU�5DV�.LQDVH�DEKlQJLJ��:RRG�HW�DO���������9ULHV�

6PLWV� HW� DO��� ������� 'LH� ]XYRU� YRQ� GHU� 5DV�.LQDVH� DNWLYLHUWH� F�5DI��� .LQDVH� DNWLYLHUW� GXUFK�

3KRVSKRU\OLHUXQJ�GLH�0$3�.LQDVH�.LQDVH� �+RZH�HW�DO���������.\ULDNLV�HW�DO��������5RELQVRQ�HW�DO���

������)X�HW�DO���������,ULH�HW�DO�����������������3URWHLQH�VLQG�DOV�5DI�ELQGHQGH�3URWHLQH�LGHQWLIL]LHUW�

ZRUGHQ��0DUDLV�	�0DUVKDOO�������$LWNHQ���������$XFK�PLWWHOV�GHV�7ZR�+\EULG�6\VWHPV�NRQQWHQ�GLH�

,VRIRUPHQ�β�XQG�ζ�GHU��������3URWHLQH��ZHOFKH�PLW�5DI� LQWHUDJLHUHQ��GHWHNWLHUW�ZHUGHQ� �)UHHG�HW�

DO��� ������� =XVlW]OLFK� XQWHUVW�W]HQ� HLQLJH� LQ� YLYR� XQG� LQ� YLWUR� ([SHULPHQWH� GLH� 7KHVH�� �������

3URWHLQH�KlWWHQ�HLQH�)XQNWLRQ�EHL�GHU�5DV�DEKlQJLJHQ�$NWLYDWLRQ�GHU�5DI�.LQDVH�$NWLYLWlW��)DQWO�HW�

DO���������,ULH�HW�DO���������/L�HW�DO����������6ROFK�HLQH�)XQNWLRQ�GHU��������3URWHLQH�LVW�MHGRFK�DXFK�
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EH]ZHLIHOW� ZRUGHQ�� GD� HLQH� ,QWHUDNWLRQ� EHLGHU� 3URWHLQH� SHU� VH� QLFKW� DXVUHLFKW�� GLH� 5DI�.LQDVH� ]X�

DNWLYLHUHQ��0LFKDXG�HW�DO���������6XHQ�HW�DO����������'DKHU�ZLUG�VSHNXOLHUW��RE��������3URWHLQH�DOV�

]ZLVFKHQJHVFKDOWHWHU�)DNWRU��QlPOLFK�DOV�&KDSHURQH��]ZLVFKHQ�5DI�XQG�HLQHP�K\SRWKHWLVFKHQ�5DI�

$NWLYDWRU� IXQJLHUHQ� �%UDVHOPDQQ� 	� 0F&RUPLFN�� ������ 0DUDLV� 	� 0DUVKDOO�� ������� RGHU� DEHU�

P|JOLFKHUZHLVH�5DI�YRU�GHU�,QDNWLYLHUXQJ�GXUFK�3KRVSKDWDVHQ�EHZDKUHQ��'HQW�HW�DO���������-HOLQHN�

HW�DO���������������NRQQWH�YRQ�7]LYLRQ�JH]HLJW�ZHUGHQ��GD��HLQH�,QWHUDNWLRQ�YRQ�5DI�PLW�GHP������

��3URWHLQ��5DI�LQ�HLQHU�DNWLYLHUWHQ�.RQIRUPDWLRQ�VWDELOLVLHUW��7]LYLRQ�HW�DO����������

.�U]OLFK�NRQQWH�HLQH�,QWHUDNWLRQ�GHU�ζ�,VRIRUP�GHU��������3URWHLQH�PLW�6ORE��HLQHP�3URWHLQ��GDV�DQ�

HLQHQ� &D���DEKlQJLJHQ� .DOLXP�.DQDO�� GHP� 'URVRSKLOD� 6ORZSRNH� �G6OR��� ELQGHW�� QDFKJHZLHVHQ�

ZHUGHQ��(V�ZXUGH�JH]HLJW��GD��HLQH�,QWHUDNWLRQ�GHV��������3URWHLQV�PLW�6ORE�]X�HLQHU�GUDPDWLVFKHQ�

%HHLQIOXVVXQJ�GHU�6SDQQXQJVHPSILQGOLFKNHLW�I�KUW��=KRX�HW�DO����������'HU�JHQDXH�0HFKDQLVPXV�LVW�

MHGRFK�ELVKHU�QLFKW�EHNDQQW���

'LH��������3URWHLQH�JHZLQQHQ�DXFK�LQ�HLQHP�DQGHUHQ�=XVDPPHQKDQJ�]XQHKPHQG�DQ�%HGHXWXQJ��

%HL� GHU� GXUFK� 3ULRQHQ� YHUXVDFKWHQ� &UHXW]IHOGW�-DNRE�(UNUDQNXQJ�� 'HU� 1DFKZHLV� GHU� �������

3URWHLQH�LP�/LTXRU�HLQHV�3DWLHQWHQ�]XVDPPHQ�PLW�GHP�YRUOLHJHQ�HLQHU�'HPHQ]�GHV�3DWLHQWHQ�ZHLVW�

PLW�HLQHU�6SH]LILWlW�YRQ������DXI�GLH�&UHXW]IHOGW�-DNRE�(UNUDQNXQJ�KLQ��'LH�SDWKRSK\VLRORJLVFKHQ�

0HFKDQVLPHQ�VLQG�XQNODU��=XU�(UK|KXQJ�GHU��������3URWHLQH�LP�/LTXRU�NRPPW�HV�YHUPXWOLFK�GXUFK�

PDVVLYHQ�QHXURQDOHQ�=HUIDOO��ZHOFKHU�]X�HLQHP�$XVWULWW�FHUHEUDOHU�3URWHLQH�LQ�GHQ�/LTXRUUDXP�I�KUW�

�+LVFK�HW�DO���������.URSS�HW�DO����������

,P� *HKLUQ� VLQG� GLH� �������3URWHLQH� DQ� V\QDSWLVFKHQ� .RQWDNW]RQHQ�� EHVRQGHUV� SUl�� DEHU� DXFK�

SRVWV\QDSWLVFK��DQJHUHLFKHUW��0DUWLQ�HW�DO���������=KRX�HW�DO���������� ,Q�QHXURVHNUHWRULVFKHQ�=HOOHQ�

UHJXOLHUHQ� GLH� ,VRIRUPHQ� β� XQG� γ� GHU� �������3URWHLQH� GLH� '\QDPLN� VHNUHWRULVFKHU� 9HVLNHO� GXUFK�

5HRUJDQLVDWLRQ� GHV� NRUWLNDOHQ� $NWLQ�1HW]ZHUNHV�� (V� NRQQWH� JH]HLJW� ZHUGHQ�� GD�� GLH� EHLGHQ�

,VRIRUPHQ� PLW� GHP� $NWLQ�=\WRVNHOHWW� LQWHUDJLHUHQ� �5RWK� 	� %XUJR\QH�� ������� �������3URWHLQH�

VFKHLQHQ�DOV�0LWWOHU�HLQH�6FKO�VVHOUROOH�]ZLVFKHQ�VHNUHWRULVFKHQ�9HVLNHOQ��GHP�=\WRVNHOHWW�XQG�GHQ�

UHJXOLHUHQGHQ�.LQDVH�.DVNDGHQ�]X�VSLHOHQ��'LHVH�%HREDFKWXQJHQ�N|QQWHQ�DQQHKPHQ�ODVVHQ�������

��3URWHLQH� UHJXOLHUWHQ� GLH� '\QDPLN� GHU� 9HVLNHO�ZlKUHQG� V\QDSWLVFKHU� hEHUWUDJXQJ�� $XFK� I�U� GDV�

$UJ����3URWHLQ� JLEW� HV� +LQZHLVH� I�U� HLQH� ,QWHUDNWLRQ� PLW� $NWLQ�� VRZLH� 7KHVHQ� �EHU� P|JOLFKH�

)XQNWLRQHQ� GHV� $UJ����3URWHLQV� EHL� SODVWLVFKHQ� 9HUlQGHUXQJHQ� GHV� =\WRVNHOHWWV�� 'DV� &�WHUPLQDOH�

(QGH� GHV� $UJ����3URWHLQV� ]HLJW� 6SHNWULQ�lKQOLFKH� 'RPlQHQ� PLW� HLQHU� ��� �LJHQ� bKQOLFKNHLW� ]X�

*HKLUQ� α�6SHNWULQ� �/LQN� HW� DO��� ������ /\IRUG� HW� DO��� ������� *HKLUQ� α�6SHNWULQ� LVW� I�U� GLH� $NWLQ�

%LQGXQJ�YHUDQWZRUWOLFK��3HUULQ�	�$XQLV���������(V� LVW�HLQ�3URWHLQ�GHV�=\WRVNHOHWWV��ZHOFKHV�DQ�GHQ�

3UR]HVVHQ� GHU� V\QDSWLVFKHQ� 3ODVWL]LWlW� EHWHLOLJW� ]X� VHLQ� VFKHLQW�� 'LH� 6WLPXODWLRQ� YRQ� 10'$�

5H]HSWRUHQ�XQG�GHP�GDPLW�YHUEXQGHQHQ�&D���(LQVWURP�LQGX]LHUW�GLH�3URWHRO\VH�GHV�α�6SHNWULQV�LP�

+LSSRFDPSXV��6HXEHUW�HW�DO����������8P�GHQ�GXUFK�3URWHRO\VH�HQWVWDQGHQHQ�9HUOXVW�DQ�6SHNWULQ�]X�

NRPSHQVLHUHQ�� N|QQWH� $UJ���� LQ� $EKlQJLJNHLW� YRQ� V\QDSWLVFKHU� $NWLYLWlW� VFKQHOO� V\QWKHWLVLHUW�
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ZHUGHQ�� 'DV� =\WRVNHOHWW� Z�UGH� QXU� NXU]IULVWLJ� XQG� WHLOZHLVH� DXIJHO|VW� ZHUGHQ�� VR� GD�� I�U� GLH�

5HRUJDQLVDWLRQ� VSHNWULQDUWLJH� 3URWHLQH� ]XU� 9HUI�JXQJ� VWlQGHQ��:HLWHUKLQ� NRQQWH� JH]HLJW�ZHUGHQ��

GD��GDV�$UJ����3URWHLQ�PLW�GHP�$NWLQ�=\WRVNHOHWW� VHOHNWLY� LQWHUDJLHUW� �/\IRUG�HW�DO��� �������'XUFK�

GLHVH� $NWLQ�%LQGXQJVVWHOOH� N|QQWH� GDV� $UJ����3URWHLQ� DXFK� DXI� DQGHUH�:HLVH� DQ� GHQ� SODVWLVFKHQ�

9HUlQGHUXQJHQ�EHWHLOLJW�VHLQ��GHQQ�YLHOH�3URWHLQH�GHV�=\WRVNHOHWWV�NRQNXUULHUHQ�XP�GLH�%LQGXQJ�]X�

$NWLQ��ZHOFKHV�DQ�GHUHQ�9HUQHW]XQJ�EHWHLOLJW�LVW��%HQQHWW��������$OEHUWV�HW�DO����������6R�YHUGUlQJW�

P|JOLFKHUZHLVH�GDV�$UJ����3URWHLQ�DQGHUH�3URWHLQH�DXV�GHU�%LQGXQJ�]X�$NWLQ��XQG�EHWHLOLJW�VLFK�DXI�

GLHVH�:HLVH�DQ�GHU�WHLOZHLVHQ�$XIO|VXQJ�GHV�=\WRVNHOHWWV��

(LQH�,QWHUDNWLRQ�GHU��������3URWHLQH�PLW�DQGHUHQ�3URWHLQHQ�GHV�=\WRVNHOHWWV�NRQQWH�LQ�)LEUREODVWHQ�

QDFKJHZLHVHQ�ZHUGHQ��6LH�LQWHUDJLHUHQ�PLW�]\WRSODVPDWLVFKHQ�,QWHUPHGLlU�)LODPHQWHQ��GHP�.HUDWLQ��

$XFK�LQ�=HOONXOWXUHQ�NRQQWH�HLQH�UHYHUVLEOH��=HOO�=\NOXV�DEKlQJLJH�,QWHUDNWLRQ�GHU��������3URWHLQH�

PLW�.HUDWLQ�QDFKJHZLHVHQ�ZHUGHQ� �/LDR�	�2PDU\���������'LHVH� ,QWHUDNWLRQ� ILQGHW� LQ�$EKlQJLJNHLW�

GHU�3KRVSKRU\OLHUXQJ�GHV�6HULQUHVWHV�GHV�.HUDWLQV�VWDWW� �.X�HW�DO���������� ,Q�HLQHU�9LHO]DKO�YRQ�JXW�

XQWHUVXFKWHQ�)lOOHQ�NRQQWH�GHU�.RQWDNW�]ZLVFKHQ�GHP��������3URWHLQ�XQG�GHP�]X�XQWHUVXFKHQGHP�

3URWHLQ�DQ�HLQHP�6HULQ��RGHU�7KUHRQLQ�5HVW�DXVJHPDFKW�ZHUGHQ��(LQH�,QWHUDNWLRQ�ILQGHW�DOOHUGLQJV�

QXU�GDQQ�VWDWW��ZHQQ�GLHVH�6HLWHQNHWWHQ�SKRVSKRU\OLHUW�ZRUGHQ�VLQG��0LFKDXG�HW�DO���������0XVOLQ�

HW� DO��� ������ =KD� HW� DO��� ������� )�U� GDV� �������3URWHLQ� VLQG� ]ZHL� %LQGXQJV�0RWLYH� LGHQWLIL]LHUW�

ZRUGHQ��56;���6S;3��0XVOLQ�HW�DO���������XQG�5;���6;���6S��/LX�HW�DO����������'DV�$UJ����3URWHLQ�ZHLVW�

]ZDU�NHLQHV�GHU�EHLGHQ�DXI��HV�EHVLW]W�MHGRFK�DQ�VHLQHP�&�7HUPLQXV�HLQH�VHULQ��XQG�WKUHRQLQUHLFKH�

5HJLRQ��ZHOFKH�I�U�HLQH�P|JOLFKH�%LQGXQJ�PLW��������3URWHLQ�HUIRUGHUOLFK�LVW��%URDGLH�HW�DO����������

,P� 5DKPHQ� GHU� YRUOLHJHQGHQ� $UEHLW� ZXUGH� PLW� +LOIH� GHV� 7ZR�+\EULG�6\VWHPV� HUVWPDOV� QDFK�

3URWHLQHQ�� ZHOFKH� PLW� GHP� $UJ����3URWHLQ� LQWHUDJLHUHQ�� JHVXFKW�� %LVODQJ� ZDUHQ� VROFKH� 3URWHLQH�

Y|OOLJ�XQEHNDQQW��$OV�SRWHQWLHOO�PLW�GHP�$UJ����3URWHLQ�LQWHUDJLHUHQG�HUZLHVHQ�VLFK�DFKW�3URWHLQH��

ZRYRQ� GUHL� EHNDQQW� VLQG�� 7U\SVLQRJHQ�� 1HFGLQ� XQG� GHU� β�6XEW\S� GHU� �������3URWHLQH�� I�U� GLH�

ZHLWHUHQ� I�QI� 3URWHLQH� NRQQWH� ELVKHU� NHLQH� +RPRORJLH� LQ� GHQ� $PLQRVlXUHQ�6HTXHQ]� $QDO\VHQ�

QDFKJHZLHVHQ�ZHUGHQ��

,P�+LQEOLFN�DXI�]XN�QIWLJH�$UEHLWHQ�ZLUG�HV�QRWZHQGLJ�VHLQ��GLH�,QWHUDNWLRQHQ�GHV�$UJ����3URWHLQV�

PLW�GHQ�P|JOLFKHQ�,QWHUDNWLRQVSDUWQHUQ�GXUFK�HUJlQ]HQGH�0HWKRGHQ�]X�EHVWlWLJHQ�� LQVEHVRQGHUH��

GD�GDV�7ZR�+\EULG�6\VWHP�HLQH�KRKH�$Q]DKO�IDOVFK�SRVLWLYHU�.ORQH�GHWHNWLHUW��=XU�hEHUSU�IXQJ�GHU�

3URWHLQ�3URWHLQ�,QWHUDNWLRQ� VLQG� IROJHQGH� 0HWKRGHQ� HWDEOLHUW�� 'LH� 3URWHLQ�$IILQLWlWV�

&KURPDWRJUDSKLH��6PLWK�	�-RKQVRQ���������GHU�Å%ORW�2YHUOD\�$VVD\´��:DGH�	�6RXWDU��������:DONHU�

HW� DO��� ������ XQG� GLH� .RLPPXQRSUl]LSLWDWLRQ� �.HVVOHU�� ������� 'HV� ZHLWHUHQ� LVW� HV� QRWZHQGLJ� HLQH�

.RORNDOLVDWLRQ�GHV�$UJ����3URWHLQV�XQG�GHU�]X�WHVWHQGHQ�3URWHLQH�QDFK]XZHLVHQ��'LHV�HUUHLFKW�PDQ�

DP�EHVWHQ�GXUFK�LPPXQKLVWRFKHPLVFKH�0HWKRGHQ��%HVWlWLJW�VLFK�GLH�PLW�GHP�7ZR�+\EULG�6\VWHP�

GHWHNWLHUWH� ,QWHUDNWLRQ� ]ZLVFKHQ� GHP� $UJ����3URWHLQ� XQG� GHP� �������3URWHLQ� �%HWD�6XEW\S���
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1HFGLQ�XQG�7U\SVLQRJHQ��HUP|JOLFKW�GLHV�ZHLWHUH�,QWHUSUHWDWLRQHQ�]XP�9HUVWlQGQLV�GHU�)XQNWLRQHQ�

GHV�$UJ����3URWHLQV��



�
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��=XVDPPHQIDVVXQJ��

'LH�V\QDSWLVFKH�hEHUWUDJXQJ�QHXURQDOHU�9HUELQGXQJHQ�Ol�W�VLFK�DNWLYLWlWVDEKlQJLJ�YHUlQGHUQ��'LHV�

LVW� HLQ� &KDUDNWHULVWLNXP� SODVWLVFKHU� 3UR]HVVH� GHV� 1HUYHQV\VWHPV�� 'LH� ]X� 3ODVWL]LWlW� I�KUHQGH�

$NWLYLWlW�NDQQ�VRZRKO�SK\VLRORJLVFK��SDWKRORJLVFK�DOV�DXFK�H[SHULPHQWHOOHQ�8UVSUXQJV�VHLQ��6R�OHLWHW�

]��%��HLQ�HSLOHSWLVFKHU�$QIDOO�HLQH�.DVNDGH�YRQ�(UHLJQLVVHQ�HLQ��GLH�GDV�$XVZDFKVHQ�YRQ�1HXULWHQ�XQG�

GDV�(WDEOLHUHQ�QHXHU�V\QDSWLVFKHU�.RQWDNWH�HLQVFKOLH�W��'LHVH�ODQJDQGDXHUQGHQ�9HUlQGHUXQJHQ�VLQG�

DXIIDOOHQG�lKQOLFK�GHQ�3UR]HVVHQ��GLH�ZlKUHQG�GHU� /DQJ]HLWSRWHQ]LHUXQJ� �/73�� VWDWWILQGHQ�� /73� LVW�

HLQ�ZLFKWLJHV�]HOOXOlUHV�0RGHOO�I�U�3UR]HVVH�ZLH�/HUQHQ�XQG�*HGlFKWQLV�LP�6lXJHUJHKLUQ��8P�GLHVH�

SODVWLVFKHQ� 3UR]HVVH� EHVVHU� YHUVWHKHQ� ]X� N|QQHQ�� LVW� HV� ZLFKWLJ�� *HQH�� GLH� DNWLYLWlWVDEKlQJLJ�

H[SULPLHUW�ZHUGHQ��]X�FKDUDNWHULVLHUHQ��9RQ�EHVRQGHUHP�,QWHUHVVH�VLQG�XQPLWWHOEDU�IU�K�LQGX]LHUWH�

*HQH� �,(*V�� LPPHGLDWH� HDUO\� JHQHV��� GLH� HLQH� (IIHNWRUIXQNWLRQ� EHVLW]HQ� XQG� VWUXNWXUHOOH�

9HUlQGHUXQJHQ�DQ�GHQ�6\QDSVHQ�EHZLUNHQ��

9RQ�.XKO�XQG�0LWDUEHLWHUQ�ZXUGH�GDV�GXUFK�V\QDSWLVFKH�$NWLYLWlW�UHJXOLHUW�,(*�DUJ����LGHQWLIL]LHUW��

'XUFK�GLH�,QGXNWLRQ�YRQ�/73�WULWW�GLH�DUJ����P51$�YHUVWlUNW�LQ�GHQ�'HQGULWHQ�GHU�.|UQHU]HOOHQ�GHV�

*\UXV�GHQWDWXV��HLQHP�7HLO�GHV�+LSSRFDPSXV��DXI��:HLWHUKLQ�LVW�GDV�$UJ����3URWHLQ�HQWIHUQW�PLW�GHP�

*HKLUQ�α�6SHNWULQ��HLQHP�3URWHLQ�GHV�=\WRVNHOHWWV��YHUZDQGW��6RZRKO�GLH�GLIIHUHQWLHOOH�/RNDOLVDWLRQ�

GHU� DUJ����P51$� LQ� GHQ� 'HQGULWHQ� DOV� DXFK� HLQH� P|JOLFKH� ,QWHUDNWLRQ� GHV� $UJ����3URWHLQV� PLW�

3URWHLQHQ�GHV�=\WRVNHOHWWV��N|QQWHQ�EHL�SODVWLVFKHQ�9HUlQGHUXQJHQ�GHU�6\QDSVH�ZlKUHQG�/73�HLQH�

ZLFKWLJH�5ROOH�VSLHOHQ��8P�GLH�)XQNWLRQVZHLVH�GHV�$UJ����3URWHLQV�EHVVHU�YHUVWHKHQ�]X�N|QQHQ�� LVW�

HV�YRQ�%HGHXWXQJ�,QWHUDNWLRQVSDUWQHU�GHV�$UJ����3URWHLQV�]X�LGHQWLIL]LHUHQ��

,Q� GHU� YRUOLHJHQGHQ� $UEHLW� ZXUGHQ� SRWHQWLHOOH� %LQGXQJVSDUWQHU� GHV� $UJ����3URWHLQV� XQWHU�

9HUZHQGXQJ� GHV� 7ZR�+\EULG�6\VWHPV� LGHQWLIL]LHUW�� =ZHL� XQWHUVFKLHGOLFKH� F'1$�%DQNHQ� ZXUGHQ�

HLQJHVHW]W��(LQH�LQGX]LHUWH�+LSSRFDPSXV�%DQN��5DWWH��XQG�HLQH�%DQN�GHV�JHVDPWHP�*HKLUQV��5DWWH���

$XV�GHU�+LSSRFDPSXV�%DQN�ZXUGHQ�����[������DXV�GHU�%DQN�GHV�JHVDPWHQ�*HKLUQV�����YHUVFKLHGHQH�

.ORQH� DXI� HLQH� P|JOLFKH� ,QWHUDNWLRQ� PLW� GHP� $UJ����3URWHLQ� KLQ� JHWHVWHW�� =XP� 1DFKZHLV� GHU�

,QWHUDNWLRQHQ�ZXUGH�GLH� ([SUHVVLRQ� ]ZHLHU�5HSRUWHUJHQH�XQWHUVXFKW��'LH�GD]X�DQJHZDQGWHQ� 7HVWV�

ZDUHQ�GDV�:DFKVWXP�DXI�+LVWLGLQ�GHIL]LHQWHP�0HGLXP�XQG�GHU�β�*DODFWRVLGDVH�$VVD\��'XUFK�GLHVH�

EHLGHQ�7HVWV�NDPHQ�����.ORQH�GHU�LQGX]LHUWHQ�+LSSRFDPSXV�%DQN��XQG����.ORQH�DXV�GHU�%DQN�GHV�

JHVDPWHP� *HKLUQV� DOV� SRQWLHOOH� ,QWHUDNWLRQVSDUWQHU� GHV� $UJ����3URWHLQV� LQ� %HWUDFKW�� 'DUDXIKLQ�

ZXUGH� HLQ� ZHLWHUHU� 7HVW�� GHU� 0DWLQJ�7HVW�� � GXUFKJHI�KUW�� 'XUFK� GHQ� 0DWLQJ�7HVW� ZHUGHQ� GLH�

LGHQWLIL]LHUWHQ� 3URWHLQH� PLW� XQWHUVFKLHGOLFKHQ� )XVLRQVSURWHLQHQ� � LQ� +HIH� DXI� HLQH� P|JOLFKH�

,QWHUDNWLRQ� KLQ� JHWHVWHW�� 'LH� VR� HUKDOWHQHQ� +HIHQ� ZXUGHQ� PLW� LKUHQ� XQWHUVFKLHGOLFKHQ�

)XVLRQVSURWHLQ�.RPELQDWLRQHQ� HUQHXW� GHQ� REHQJHQDQQWHQ� 7HVWV� XQWHU]RJHQ�� (LQ� .ORQ� JDOW� DOV�

SRVLWLY�� ZHQQ� HU� DXVFKOLH�OLFK� LQ� ,QWHUDNWLRQ� PLW� GHP� $UJ����3URWHLQ�� DEHU� PLW� NHLQHP� DQGHUHQ�

3URWHLQ�E]Z��DOOHLQ��RKQH�,QWHUDNWLRQ��LQ�GHU�/DJH�ZDU�HLQHV�GHU�EHLGHQ�5HSRUWHUJHQH�]X�DNWLYLHUHQ��
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1DFK� GHU� 6HTXHQ]LHUXQJ� GHU� .ORQH� HUZLHVHQ� VLFK� VLHEHQ� 3URWHLQH� GHU� LQGX]LHUWHQ� +LSSRFDPSXV�

%DQN��GDYRQ�ZDUHQ�]ZHL�EHNDQQWH�XQG� I�QI�XQEHNDQQWH�� VRZLH�HLQ�EHUHLWV�EHNDQQWHV�3URWHLQ�DXV�

GHU�%DQN�GHV�JHVDPWHQ�*HKLUQV��DOV�SRWHQWLHOOH�,QWHUDNWLRQVSDUWQHU�I�U�GDV�$UJ����3URWHLQ��%HL�GHQ�

EHUHLWV�EHNDQQWHQ�3URWHLQHQ�KDQGHOW�HV�VLFK�XP�7U\SVLQRJHQ��1HFGLQ�XQG�GLH�β�,VRIRUP�GHU��������

3URWHLQH�� 9RQ� EHVRQGHUHP� ,QWHUHVVH� LVW� KLHUEHL� GDV� �������3URWHLQ�� ZHOFKHV� DQ� XQWHUVFKLHGOLFKHQ�

$VSHNWHQ� LQWUD]HOOXOlUHU� 6LJQDO�7UDQVGXNWLRQV�.DVNDGHQ� EHWHLOLJW� LVW�� 'UHL� 3XQNWH� VLQG� LP�+LQEOLFN�

DXI�HLQH�P|JOLFKH�,QWHUDNWLRQ�PLW�GHP�$UJ����3URWHLQ�LQWHUHVVDQW��(UVWHQV�HLQH�0XWDWLRQ�GHV������

��3URWHLQV� I�KUW�EHL�'URVRSKLOD� ]XP�9HUOXVW� YRQ�*HGlFKWQLVIXQNWLRQHQ��=ZHLWHQV� VLQG� VRZRKO�GDV�

$UJ����3URWHLQ�DOV� DXFK�GDV��������3URWHLQ�DQ�SODVWLVFKHQ�9HUlQGHUXQJ�DQ�GHU�6\QDSVH�EHWHLOLJW��

'ULWWHQV� JLEW� HV� +LQZHLVH�� GD�� GDV� $UJ����3URWHLQ�� ZLH� DXFK� GDV� �������3URWHLQ� PLW� $NWLQ�

LQWHUDJLHUW��

'LH� LP� 7ZR�+\EULG�6\VWHP�JHIXQGHQHQ�3URWHLQH� VLQG�SRWHQWLHOOH� ]HOOXOlUH� ,QWHUDNWLRQVSDUWQHU�GHV�

$UJ����3URWHLQV��DOOHUGLQJV�P�VVHQ�GLHVH�,QWHUDNWLRQHQ�PLW�XQDEKlQJLJHQ�ELRFKHPLVFKHQ�0HWKRGHQ�

VRZLH�([SHULPHQWHQ�]X�GHUHQ�SK\VLRORJLVFKHQ�%HGHXWXQJ�LQ�1HXURQHQ�ZHLWHU�XQWHUVXFKW�ZHUGHQ��



�
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��/LWHUDWXUYHU]HLFKQLV�

��

$LWNHQ��$�����������������3URWHLQV�RQ�WKH�0$3��7,%6������������

$LWNHQ��$������������������DQG�D�SRVVLEOH�UROH�LQ�FR�RUGLQDWLQJ�PXOWLSOH�VLJQDOLQJ�SDWKZD\V��7UHQGV�&HOO�

%LRO��������������

$LWNHQ�$���&ROOLQJH�'�%���YDQ�+HXVGHQ�*�3�+���5RVHQERRP�3�+���,VREH�7���5RVHQIHOG�*��DQG�6ROO�-����������

�������3URWHLQV��D�KLJKO\�FRQVHUYHG�ZLGHVSUHDG�IDPLO\�RI�HXNDU\RWLF�SURWHLQV��7UHQGV�%LRFKHP��6FL������

���������

$L]DZD�� $���0DUX\DPD�� .��� .RQGR�� +�� DQG� <RVKLNDZD�� .�� �������� ([SUHVVLRQ� RI� QHFGLQ�� DQ� HPEU\RQDO�

FDUFLQRPD�GHULYHG�SURWHLQ��LQ�GHYHORSLQJ�PRXVH�EUDLQ��'HY��%UDLQ�5HV���������������

$OEHUWV��%���%UD\��'���/HZLV��-���5DII��0���5REHUWV��.���:DWVRQ��-�'����������0ROHFXODU�ELRORJ\�RI�WKH�FHOO���QG�

HGQ���*DUODQG�3XEOLVKLQJ��1HZ�<RUN��

$OOHQ�� -���:DOEHUJ��0���(GZDUGV��0��DQG�(OOHGJH��6�� ��������)LQGLQJ�SURVSHFWLYH�SDUWQHUV� LQ�WKH� OLEUDU\��

WKH�WZR�K\EULG�V\VWHP�DQG�SKDJH�GLVSOD\�ILQG�D�PDWFK��7,%6��������������

%DLOH\�� &�+�� DQG� .DQGHO�� (�5�� �������� 6WUXFWXUDO� FKDQJHV� DFFRPSDQ\LQJ� PHPRU\� VWRUDJH�� $QQX�� 5HY��

3K\VLRO���������������

%DXGU\��0���%XQGPDQ��0�&���6PLWK��(�.��DQG�/\QFK��*����������0LFURPRODU�FDOFLXP�VWLPXODWHV�SURWHRO\VLV�

DQG�JOXWDPDWH�ELQGLQJ�LQ�WKH�UDW�EUDLQ�V\QDSWLF�PHPEUDQHV��6FLHQFH���������������

%HDU��0����������$�V\QDSWLF�EDVLV�IRU�PHPRU\�VWRUDJH�LQ�WKH�FHUHEUDO�FRUWH[��3URF�1DWO�$FDG�6FL�86$�����

��������������

%HQQHW��9����������7KH�PHPEUDQ�VNHOHWRQ�RI�KXPDQ�HU\WKURF\WHV�DQG�LWV�LPSOLFDWLRQ�IRU�PRUH�FRPSOH[�

FHOOV��$QQ��5HY��%LRFKHP���������������

%L��;���&KHQ��-��DQG�%DXGU\��0����������'HYHORSPHQWDO�FKDQJHV�LQ�FDOSDLQ�DFWLYLW\��*OX5��UHFHSWRUV�DQG�

LQ�WKH�HIIHFW�RI�NDLQLF�DFLG�WUHDWPHQW�LQ�UDW�EUDLQ��1HXURVFL����������������

%OLVV��7�9��DQG�/RPR�7����������/RQJ�ODVWLQJ�SRWHQWLDWLRQ�RI�V\QDSWLF�WUDQVPLVVLRQ�LQ�WKH�GHQWDWH�DUHD�RI�

WKH�DQDHVWKL]HG�UDEELW�IROORZLQJ�VWLPXODWLRQ�RI�WKH�SHUIRUDQW�SDWK��-��3K\VLRO��/RQG����������������

%OLVV�� 7�9�� DQG� &ROOJULGJH�� *�/�� �������� $� V\QDSWLF� PRGHO� RI� PHPRU\�� ORQJ�WHUP� SRWHQWLDWLRQ� LQ�

KLSSRFDPSXV��1DWXUH�������������

%RQQHIR\�%pUDUG��1���/LX��<��&���YRQ�:LOOHEUDQG��0���6XQJ��$���(OO\��&���0XVWHOLQ��7���<RVKLGD��+���,VKL]DND��

.��DQG�$OWPDQ��$����������,QKLELWLRQ�RI�SKRVSKDWLG\OLQRVLWRO���NLQDVH�FDWLYLW\�E\�DVVRFLDWLRQ�ZLWK������

��3URWHLQV�LQ�7�FHOOV��3URF��1DWO��$FDG��6FL��86$���������������������
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%RVWRQ��3�)��� -DFNVRQ��3��DQG�7KRPSVRQ��5�-�� ��������+XPDQ��������3URWHLQ��UDGLRLPPXQRDVVD\��WLVVXH�

GLVWULEXWLRQ� DQG� FHUHEURVSLQDO� IOXLG� OHYHOV� LQ� SDWLHQWV� ZLWK� QHXURORJLFDO� GLVRUGHU�� -�� 1HXURFKHP�� ����

�����������

%UDGIRUG��0�0�� �������� $� UDSLG� DQG� VHQVLWLYH�PHWKRG� IRU� TXDQWLILFDWLRQ� RI�PLFURJUDP� TXDQWLWLHV� RI�

SURWHLQ�XWLOL]LQJ�WKH�SULQFLSOH�RI�SURWHLQ�G\H�ELQGLQJ��$QDO��%LRFKHP���������������

%UDVHOPDQQ�� 6�� DQG�0F&RUPLFN� )�� �������� %FU� DQG� 5DI� IRUP� D� FRPSOH[� LQ� YLYR� YLD� ������� SURWHLQV��

(0%2�-�����������������

%UHQW��5��DQG�3WDVKQH��0����������$�HXNDU\RWLF�WUDQVFULSWLRQDO�DFWLYDWRU�EHDULQJ�WKH�'1$�VSHFLILW\�RI�D�

SURNDU\RWLF�UHSUHVVRU��&HOO��������������

%URDGLH��.���5XVKWRQ��(���6NRXODNLV��(�0�&��DQG�'DYLV��5�/����������/HRQDUGR��D�'URVRSKLOD��������SURWHLQ�

LQYROYHG�LQ�OHDUQLQJ��UHJXODWHV�SUHV\QDSWLF�IXQFWLRQ��1HXURQ��������������

&DVWHOOXFL��9�)���%OXPHQIHOG��+���*RHOHW��3��DQG�.DQGHO��(�5����������,QKLELWRU�RI�SURWHLQ�V\QWKHVLV�EORFNV�

ORQJ�WHUP�EHKDYLRUDO�VHQVLWL]DWLRQ�LQ�WKH�LVRODWHG�JLOO�ZLWKGUDZDO�UHIOH[�RI�DSO\VLD��-��1HXURELRO��������

���

&KDQJ��)�/�)��DQG�*UHHQRXJK��:�7����������7UDQVLHQWH�DQG�HQGXULQJ�PRUSKRORJLFDO�FRUUHODWHV�RI�V\QDSWLF�

DFWLYLW\�DQG�HIILFDF\�FKDQJH�LQ�WKH�UDW�KLSSRFDPSDO�VOLFH��%UDLQ�5HV��������������

&KLHQ�� &�7��� %DUWHOV�� 3�/��� 6WHUQJODQ]�� 5�� DQG� )LHOGV�� 6�� �������� 7KH� WZR�K\EULG� V\VWHP�� $� PHWKRG� WR�

LGHQWLI\�DQG�FORQH�JHQHV�IRU�SURWHLQV�WKDW�LQWHUDFW�ZLWK�D�SURWHLQ�RI�LQWHUHVW��3URF��1DW��$FDG��6FL��86$�

���������������

&RQVWDWLQH�3DWRQ��0���&OLQH��+�7��DQG�'HEVNL��(�$����������3DWWHUQHG�DFWLYLW\��V\QDSWLF�FRQYHUJHQFH��DQG�

WKH�10'$�UHFHSWRU�LQ�GHYHORSLQJ�YLVXDO�SDWKZD\V��$QQX�5HY�1HXURVFL����������������

&RWPDQ�� &�:���0RQDJKDQ�� '�7�� DQG�*DQRQJ�� $�+�$�� �������� ([FLWDWRU\� DPLQR� DFLG� QHXURWUDQVPLVVLRQ��

10'$�UHFHSWRUV�DQG�+HEE�W\SH�V\QDSWLF�SODVWLFLW\��$QQX�5HY�1HXURVFL��������������

'DYLV��5�/��DQG�6TXLUH��/����������3URWHLQ�V\QWKHVLV�DQG�PHPRU\��D�UHYLHZ��3V\FKRO��%XOO���������������

'HQW��3���-HOLQHN��7���0RUULVRQ��'�.���:HEHU��0�-��DQG�6WXUJLOO��7�:����������5HYHUVDO�RI�5DI���DFWLYDWLRQ�E\�

SXULILHG�DQG�PHPEUDQH�DVVRFLDWHG�SURWHLQ�SKRVSKDWDVHV��6FLHQFH�����������������

'XUIHH��7���%HFKHUHU��.���&KHQ��3�/���<HK��6�+���<DQJ��<���.LOEEXUQ��$�(���/HH��:�+��DQG�(OOHGJH��6�-����������

7KH�UHWLQREODVWRPD�SURWHLQ�DVVRFLDWHV�ZLWK�WKH�SURWHLQ�SKRSKDWDVH�W\SH���FDWDO\WLF�VXEXQLW��*HQHV�'HY��

������������

(OOHGJH��6�-���0XOOLJDQ��-�7���5DPHU��6�:���6SRWWVZRRG��0��DQG�'DYLV��5�:����������O<(6��$�PXOWLIXQFWLRQDO�

F'1$�H[SUHVVLRQ�YHFWRU� IRU� WKH� LVRODWLRQ�RI�JHQHV�E\�FRPSOHPHQWDWLRQ�RI�\HDVW�DQG�(VFKHULFKLD�FROL�

PXWDQWV��3URF��1DWO��$FDG��6FL��86$����������������
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(PL��0���1DNDPXUD��<���2JDZD��0���<DPDPRWR��7���1LVKLGL��7���0RUL��7��DQG�0DWVXEDUD��.����������&ORQLQJ��

FKDUDFWHUL]DWLRQ� DQG� QXFOHRWLGH� VHTXHQFHV� RI� WZR� F'1$V� HQFRGLQJ� KXPDQ� SDQFUHDWLF� WU\SVLQRJHQV��

*HQH���������������

)DQWO���:�-���0XVOLQ��$�-���.LNXFKL��$���0DUWLQ�� -�$��0DF1LFRO��$�0��*URVV��5�:��DQG�:LOOLDPV��/�7�� ��������

$FWLYDWLRQ�RI�5DI�E\��������SURWHLQV��1DWXUH���������������

)HLJ�� 6�� DQG� /LSWRQ�� 3�� �������� 3DLULQJ� WKH� FKROLQHUJLF� DJRQLVW� FDUEDFKRO� ZLWK� SDWWHUQHG� 6FKDIIHU�

&ROODWHUDO� VWLPXODWLRQ� LQLWLDWHV� SURWHLQ� V\QWKHVLV� LQ� KLSSRFDPSDO� &$� �� S\UDPLGDO� FHOO� GHQGULWHV� YLD�

PXVFDULQLF��10'$�GHSHQGHQW�PHFKDQLVP��-��1HXURVFL�����������������

)HLORWWHU��+�(���+DQQRQ��*�-���5XGGHOO��&�-��DQG�%HDFK��'����������&RQVWUXFWLRQ�RI�DQ�LPSURYHG�KRVW�VWUDLQ�

IRU�WZR�K\EULG�VFUHHQLQJ��1XFOHLF�$FLGV�5HVHDUFK����������������

)LHOGV�� 6�� DQG�6RQJ��2�� ��������$�QRYHO�JHQHWLF� V\VWHP� WR�GHWHFW�SURWHLQ�SURWHLQ� LQWHUDFWLRQV��1DWXUH�

��������������

)LHOGV��6��DQG�6WHUQJODQ]��5����������7KH�WZR�K\EULG�V\VWHP��$Q�DVVD\�IRU�SURWHLQ�SURWHLQ�LQWHUDFWLRQV��

7UHQGV�*HQHW���������������

)UHHG�� (��� 6\PRQV��0���0DFGRQDOG�� 6�� *��� 0F&RUPLFN�� )�� DQG� 5XJJLHUL�� 5�� �������� %LQGLQJ� RI� �������

3URWHLQV�WR�WKH�SURWHLQ�NLQDVH�5DI�DQG�HIIHFWV�RQ�LWV�DFWLYDWLRQ��6FLHQFH�����������������

)UH\�� 8��� 0XHOOHU�� 0�� DQG� .XKO�� '�� �������� $� GLIIHUHQW� IRUP� RI� ORQJ�ODVWLQJ� SRWHQWLDWLRQ� UHYHDOHG� LQ�

WLVVXH�SODVPLQRJHQ�DFWLYDWRU�PXWDQW�PLFH��-��1HXURVFL�����������������

)X��+���;LD��.���3DOODV��'��&���&XL��&���&RQUR\��.���1DUVLPKDQ��5��3���0DPRQ��+���&ROOLHU�5��-��DQG�5REHUWV��7��

0����������,QWHUDFWLRQ�RI�WKH�SURWHLQ�NLQDVH�5DI���ZLWK��������3URWHLQV��6FLHQFH���������������

*HLQLVPDQ�<���'HWROHGR�0RUHOO�/���0RUHOO�/���3HUVLQD�,�6��DQG�%HDWW\��0�$����������6\QDSVH�UHVWUXFWXULQJ�

DVVRFLDWHG�ZLWK�WKH�PDLQWHQDQFH�SKDVH�RI�KLSSRFDPSDO�ORQJ�WHUP�SRWHQWLDWLRQ��-��&RPS��1HXURO�������

���������

*HLQLVPDQ�� <��� 0RUHOO�� )�� DQG� GH� 7ROHGR�0RUHOO�� /�� �������� ,QFUHDVH� LQ� WKH� QXPEHU� RI� D[LRVSLQRXV�

V\QDSVHV�ZLWK�VHJPHQWHG�SRVWV\QDSWLF�GHQVLWLHV�IROORZLQJ�KLSSRFDPSDO�NLQGOLQJ��%UDLQ�5HV�����������

�����

*LQLJHU��(���9DUQXP��6�0��DQG�3WDVKQH��0����������6SHFLILF�'1$�ELQGLQJ�RI�*$/���D�SRVLWLYH�UHJXODWRU\�

SURWHLQ�RI�\HDVW��&HOO��������������

*RHOHW��3���&DVWHOOXFFL��9�)���6FKDFKHU��6��DQG�.DQGHO��(�5�� ��������7KH� ORQJ�DQG�WKH�VKRUW�RI� ORQJ�WHUP�

PHPRU\���D�PROHFXODU�IUDPHZRUN��1DWXUH���������������

*XDODQGULV��$���-RQHV��7�(���6WULFNODQG��6���7VLUND��6�(����������0HPEUDQH�GHSRODUL]DWLRQ�LQGXFHG�FDOFLXP�

GHSHQGHQW�VHFUHWLRQ�RI�WLVVXH�SODVPLQRJHQ�DFWLYDWRU��-��1HXURVFL�����������������
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*XWKULH��&��DQG�)LQN��*�5����������*XLGH�WR�\HDVW�JHQHWLFV�DQG�PROHFXODU�ELRORJ\��0HWKRGV�LQ�(Q]\PH��

��������������

+DQ�� 3�O�� 0HOOHU�� 9�� DQG� 'DYLV�� 5�/�� �������� 7KH� 'URVRSKLOD� EUDLQ� UHYLVLWHG� E\� HQKDQFHU� GHWHFWLRQ�� -��

1HXURELRO��������������

+DUSHU�� -�:��� $GDPL�� *�5��� :HL�� 1��� .H\RPDUVL�� .�� DQG� (OOHGJH�� 6�-�� �������� 7KH� S��� &GN�LQWHUDFWLQJ�

SURWHLQ�&LS���LV�SRWHQW�LQKLELWRU�RI�*���F\FOLQ�GHSHQGHQW�NLQDVHV��&HOO��������������

+DUULV�� $�6�� DQG� 0RUURZ�� -�6�� �������� 3URWHRO\WLF� SURFHVVLQJ� RI� KXPDQ� EUDLQ� α�VSHFWULQ� �IRGULQ���

LGHQWLILFDWLRQ�RI�D�K\SHUVHQVLWLYH�VLWH��-��1HXURVFL����������������

+HEE��'�2���������7KH�RUJDQLVDWLRQ�RI�EHKDYLRU��D�QHXURSK\VLRORJLFDO�WKHRU\��:LOH\��1HZ�<RUN��

+HGVWURP��/���/LQ��7��<��DQG�)DVW��:����������+\GURSKRELF�LQWHUDFWLRQV�FRQWURO�]\PRJHQ�DFWLYDWLRQ�LQ�WKH�

WU\SVLQ�IDPLO\�RI�VHULQH�SURWHDVHV��%LRFKHPLVWU\����������������

+LVFK�� *��� .HQQH\�� .��� *LEEV�� &��� /HH�� .�� DQG� +DUULQJWRQ��0�� �������� 7KH� ������� EUDLQ� SURWHLQ� LQ� WKH�

FHUHEURVSLQDO� IOXLG� DV� D�PDUNHU� IRU� WUDQVPLVVLEOH� VSRQJLIRUP� HQFHSKDORSDWKLHV�1�� (QJO�� -��0HG�������

���������

+RSH�� ,�$�� DQG�6WUXKO��.�� �������� )XQFWLRQDO�GLVVHFWLRQ�RI�HXNDU\RWLF� WUDQVFULSWLRQDO�DFWLYDWRU�SURWHLQ��

*&1��RI�<HDVW��&HOO��������������

+RZH�� /��� /HHYHUV�� 6��� *zPH]�� 1��� 1DNLHOQ\�� 6��� &RKHQ�� 3�� DQG�0DUVKDOO�� &�� �������� $FWLYDWLRQ� RI�0$3�

.LQDVH�3DWKZD\�E\�WKH�3URWHLQ�.LQDVH�UDI��&HOO��������������

+XDQJ�� <�<��� %DFK��0�(��� /LSS��+�3��� =KXR��0���:ROIHU�� '�3��� +DZNLQV�� 5�'��� 6FKRRQMDQV�� /��� .DQGHO�� (�5���

*RGIUDLQG�� -�0���0XOOLJDQ��5���&ROOHQ��'���&DUPHOLHW��3�� ��������0LFH� ODFNLQJ� WKH�JHQH�HQFRGLQJ�WLVVXH�

W\SH� SODVPLQRJHQ� DFWLYDWRU� VKRZ� D� VHOHFWLYH� LQWHUIHUHQFH�ZLWK� ODWH�SKDVH� ORQJ�WHUP�SRWHQWLDWLRQ� LQ�

ERWK�6FKDIIHU�FROODWHUDO�DQG�PRVV\�ILEHU�SDWKZD\V��3URF��1DWO��$FDG��6FL��86$����������������

,FKLPXUD�7���,VREH�7���2NX\DPD�7���7DNDKDVKL�1���$UDNL�.���.XZDQR�5��DQG�7DNDKDVKL�<����������0ROHFXODU�

FORQLQJ� RI� F'1$� FRGLQJ� IRU� EUDLQ�VSHFLILF� �������3URWHLQ�� D� SURWHLQ� NLQDVH�GHSHQGHQW� DFWLYDWRU� RI�

W\URVLQH�DQG�WU\SWRSKDQ�K\GUR[\ODVHV��3URF��1DWO��$FDG��6FL��86$����������������

,FKLPXUD�� 7��� ,VREH�� 7���2NX\DPD�� 7��� <DPDXFKL�� 7�� DQG� )XMLVDZD��+�� �������� %UDLQ��������3URWHLQ� LV� DQ�

DFWLYDWRU�WKDW�DFWLYDWHV�WU\SWRSKDQ���PRQRR[\JHQDVH�DQG�W\URVLQH���PRQRR[\JHQDVH�LQ�WKH�SUHVHQFH�

RI�&D����FDOPRGXOLQ�GHSHQGHQW�SURWHLQ�NLQDVH�,,��)(%6�/HWW��������������

,ULH��.�<���*RWKR��<���<DVKDU��%�0���(UUHGH��%���1LVKLGD��(��DQG�0DWVXPRWR��.����������6WLPXODWRU\�HIIHFWV�RI�

<HDVW�DQG�PDPPDOLDQ��������SURWHLQV�RQ�WKH�UDI�SURWHLQ�NLQDVH��6FLHQFH�����������������

-HOLQHN��7���'HQW��3���6WXUJLOO��7�:��DQG�:HEHU��0�-����������5DV�LQGXFHG�DFWLYDWLRQ�RI�5DI���LV�GHSHQGHQW�

RQ�W\URVLQH�SKRSKRU\ODWLRQ��0RO��&HOO�%LRO�����������������
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-RKQVWRQ�� 6�$��� =DYRUWLQN�� &��� 'HERXFN�� &�� DQG� +RSSHU�� -�(�� �������� )XQFWLRQDO� GRPDLQV� RI� WKH� \HDVW�

UHJXODWRU\�SURWHLQ�*$/���3URF��1DWO��$FDG��6FL��86$����������������

.HHJDQ��/���*LOO��*��DQG�3WDVKQH��0����������6HSDUDWLRQ�RI�'1$�ELQGLQJ�IURP�WKH�WUDQVFULSWLRQ�DFWLYDWLRQ�

IXQFWLRQ�RI�HXNDU\RWLF�UHJXODWRU\�SURWHLQ��6FLHQFH���������������

.HQQHG\��7�(���.XKO��'���%DU]LODL��$���6ZHDWW��-�'��DQG�.DQGHO�(�5����������/RQJ�WHUP�VHQVLWL]DWLRQ�WUDLQLQJ�

LQ�DSO\VLD�OHDGV�WR�DQ�LQFUHDVH�LQ�FDOUHWLFXOLQ��D�PDMRU�SUHV\QDSWLF�FDOFLXP�ELQGLQJ�SURWHLQ��1HXURQ����

�����������

.LVKRUH�� *�0�� DQG� 6KDK�� '�0�� �������� $PLQR� DFLG� ELRV\QWKHVLV� LQKLELWRUV� DV� KHUELFLGHV�� $QQX�� 5HY��

%LRFKHP���������������

.RFK��&��DQG�=DQGRU��$����������7KH�IXQFWLRQ�RI�GHQGULWLF�VSLQHV��GHYLFHV�VXEVHUYLQJ�ELRFKHPLFDO�UDWKHU�

WKDQ�HOHFWULFDO�FRPSDUWPHQWDOL]DWLRQ��-��1HXURVFL���������������

.URSS�� 6��� =HUU�� ,��� 6FKXO]�6FKDHIIHU��:��� 5LHGHPDQQ�� &��� %RGHPHU��0��� /DVNH�� &��� .UHW]VFKPDU�� +�� DQG�

3RVHU�� 6�� �������� ,QFUHDVH� RI� QHXURQ�VSHFLILF� HQRODVH� LQ� SDWLHQWV� ZLWK� &UHXW]IHOGW�-DNRE� GLVHDVH��

1HXURVFL��/HWW����������������

.UXJ��0���/|VVQHU��%��DQG�2WW��7����������$QLVRP\FLQ�EORFNV�WKH�ODWH�SKDVH�RI�ORQJ�WHUP�SRWHQWLDWLRQ�LQ�

WKH�GHQWDWH�J\UXV�RI�IUHHO\�PRYLQJ�UDWV��%UDLQ�5HV��%XOO�������������

.X�� 1��2��� /LDR�� -�� DQG� 2PDU\��0�%�� �������� 3KRVSKRU\ODWLRQ� RI� KXPDQ� NHUDWLQ� ��� VHULQ� ��� UHJXODWHV�

ELQGLQJ�WR��������SURWHLQV��(0%2�-�����������������

.XKO�'��DQG�6NHKHO�3����������'HQGULWLF�ORFDOLVDWLRQ�RI�P51$V��&XUU��2SLQ��1HXURELRO��������������

.XKO��'���.HQQHG\��7�(���%DU]LODL��$��DQG�.DQGHO��(�5����������/RQJ�WHUP�VHQVLWL]DWLRQ�WUDLQLQJ�LQ�DSO\VLD�

OHDGV�WR�DQ� LQFUHDVH� LQ�WKH�H[SUHVVLRQ�RI�%L3��WKH�PDMRU�FKDSHURQ�RI�WKH�(�5��-��&HOO��%LRO������������

������

.XR��&��+���8HWVXNL��7���.LP��&��+���7DQDND��+���/L��%��6���7DLUD��(��+LJXFKL��+���2NDPRWR��+���<RVKLNDZD��.��

DQG� 0LNL�� 1�� �������� 'HWHUPLQDWLRQ� RI� D� QHFGLQ� FLV�DFWLQJ� HOHPHQW� UHTXLUHG� IRU� QHXURQ� VSHFLILF�

H[SUHVVLRQ�E\�XVLQJ�]HEUD�ILVK��%LRFKHP��%LRSK\V��5HV��&RPPXQ����������������

.\ULDNLV�� -��� $SS�� +��� =KDQJ�� ;��)��� %DQHUMHH�� 3��� %UDXWLJDQ�� '��� 5HSS�� 8�� DQG� $YUXFK�� -�� �������� 5DI���

DFWLYDWHV�0$3�NLQDVH�NLQDVH��1DWXUH����������������

/HH�� :��� 6FKRWWOHU�� )��� 2OLYHU�� 0�� DQG� /\QFK�� *�� �������� %ULHI� EXUVWV� RI� KLJK� IUHTXHQF\� VWLPXODWLRQ�

SURGXFH�WZR�W\SHV�RI�VWUXFWXUDO�FKDQJH�LQ�UDW�KLSSRFDPSXV��-��1HXURSK\VLRO���������������

/L��%��DQG�)LHOGV��6�� �������� ,GHQWLILFDWLRQ�RI�PXWDWLRQV� LQ�S���WKDW�DIIHFW� LWV�ELQGLQJ�WR�69��� ODUJH�7�

DQWLJHQ�E\�XVLQJ�WKH�\HDVW�WZR�K\EULG�V\VWHP��)$6(%�-��������������

/L��6���-DQRVFK��3���7DQML��0���5RVHQIHOG��*�&���:D\PLUH��-�&���0LVFKDN��+���.|OFK��:��DQG�6HGLY\�-�0����������
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5HJXODWLRQ�RI�5DI���NLQDVH�DFWLYLW\�E\�WKH��������IDPLO\�RI�SURWHLQV��(0%2�-���������������

/LDR�� -��� .X�� 1��2�� DQG� 2PDU\�� 0�%�� �������� 7ZR�GLPHQVLRQDO� JHO� DQDO\VLV� RI� JODQGXODU� NHUDWLQ�

LQWHUPHGLDWH�ILODPHQWH�SKRVSKRU\ODWLRQ��(OHFWURSKRUHVH����������������

/LQN�� :��� .RQLHW]NR�� 8��� .UXJ�� 0��� .DXVHOPDQQ�� *��� )UH\�� 8�� DQG� .XKO� '�� �������� 6RPDWRGHQGULWLF�

H[SUHVVLRQ�RI�DQ�LPPHGLDWH�HDUO\�JHQH�LV�UHJXODWHG�E\�V\QDSWLF�DFWLYLW\��3URF��1DWO��$FDG��6FL��86$�����

�����������

/LX�� <��&��� /LX�� <��� (OO\�� &��� <RVKLGD�� +��� /LSNRZLW]�� 6��� $OWPDQ�� $�� �������� 6HULQH� SKRSKRU\ODWLRQ� RI� &EO�

LQGXFHG�E\�SKRUERO�HVWHU�HQKDQFHV�LWV�DVVRFLDWLRQ�ZLWK��������SURWHLQV�LQ�7�FHOOV�YLD�QRYHO�VHULQH�ULFK�

�������ELQGLQJ�PRWLI��-��%LRO��&KHP������������������

/\IRUG�� *�/��� <DPDJDWD�� .��� .DXIPDQQ�� :�(��� %DUQHV�� &�$��� 6DQGHUV�� /�.��� &RSHODQG�� 1�*��� *LOEHUW�� '�-���

-HQNLQV��1�$���/DQDKDQ��$�$��DQG�:RUHOH\��3�)����������$UF��D�JURZWK�IDFWRU�DQG�DFWLYLW\�UHJXODWHG�JHQH��

HQFRGHV� D� QRYHO� F\WRVNHOHWRQ�DVVRFLDWHG� SURWHLQ� WKDW� LV� HQULFKHG� LQ� QHXURQDO� GHQGULWHV��1HXURQ� ����

����������

/\QFK��*��DQG�%DXGU\��0�� ��������%UDLQ� VSHFWULQ�� FDOSDLQ�DQG� ORQJ�WHUP�FKDQJHV� LQ� V\QDSWLF�HIILFDF\��

%UDLQ�5HV��%XOO���������������

/\QFK��*���'XQZLGGLH��7��DQG�*LENRII�9����������+HWHURV\QDSWLF�GHSUHVVLRQ��D�SRVWV\QDSWLF�FRUUHODWH�RI�

ORQJ�WHUP�SRWHQWLDWLRQ��1DWXUH���������������

/\QFK��*���0XOOHU��'���6HXEHUW��3��DQG�/DUVRQ��-����������/RQJ�WHUP�SRWHQWLDWLRQ��SHUVLVWLQJ�SUREOHPV�DQG�

UHFHQW�UHVXOWV��%UDLQ�5HV��%XOO���������������

0D��-��DQG�3WDVKQH��0����������$�QHZ�FODVV�RI�\HDVW�WUDQVFULSWLRQDO�DFWLYDWRUV��&HOO��������������

0D��-��DQG�3WDVKQH��0����������&RQYHUWLQJ�DQ�HXNDU\RWLF�WUDQVFULSWLRQDO�LQKLELWRU�LQWR�DQ�DFWLYDWRU��&HOO�

�������������

0DUDLV��5��DQG�0DUVKDOO��&�����������������SURWHLQV��6WUXFWXUH�UHVROYHG��IXQFWLRQ�OHVV�FOHDU��6WUXFWXUH����

����������

0DUWLQ�+���5RVWDV� -��� 3DWHO�<�� DQG�$LWNHQ�$�� �������� 6XEFHOOXODU� ORFDOLVDWLRQ�RI�������� ,VRIRUPV� LQ� UDW�

EUDLQ�XVLQJ�VSHFLILF�DQWLERGLHV��-��1HXURFKHP�����������������

0DUX\DPD��.���8VDPL��0���$L]DZD��7��DQG�<RVKLNDZD��.����������$�QRYHO�EUDLQ�VSHFLILF�P51$�HQFRGLQJ�

QXFOHDU� SURWHLQ� �QHFGLQ�� H[SUHVVHG� LQ� QHXUDOO\� GLIIHUHQWLDWHG� HPEU\RQDO� FDUFLQRPD� FHOOV�� %LRFKHP��

%LRSK\V��5HV��&RPPXQ����������������

0DWDJD�� 1��� ,PDPXUD�� .��� 6KLRPLWX�� 7��� <RVKLPXUD�� <��� )XNDPDXFKL�� .��� :DWDQDEH�� <�� ��������

(QKDQFHPHQW� RI� P51$� H[SUHVVLRQ� RI� WLVVXH�W\SH� SODVPLQRJHQ� DFWLYDWRU� E\� /�WKUHR������

GLK\GUR[\SKHQ\OVHULQH�LQ�DVVRFLDWLRQ�ZLWK�RFXODU�GRPLQDQFH�SODVWLFLW\��1HXURVFL��/HWW����������������
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0DWWKLHV�� +�� �������� /RQJ�ODVWLQJ� PDLQWHQDQFH� RI� ORQJ�WHUP� SRWHQWLDWLRQ� DQG� PDFURPROHFXODU�

V\QWKHVLV��&DPEULGJH��0DVV��0,7�3UHVV��

0DWWR�<HOLQ��0���$LWNHQ��$��DQG�5DYLG��6�� ���������������LQKLELWV�WKH�GLFW\RVWHPOLXP�P\RVLQ�,,�KHDY\�

FKDLQ�VSHFLILF� SURWHLQ� NLQDVH� &� DFWLYLW\� E\� D� GLUHFW� LQWHUDFWLRQ�� LGHQWLILFDWLRQ� RI� WKH� ������� ELQGLQJ�

GRPDLQ��0RO��%LRO��&HOO���������������

0LFKDXG��1�5��� )DELDQ�� -�5���0DWKHV��.�'�� DQG�0RUULVRQ��'�.�� ��������������� LV�QRW�HVVHQWLDO� IRU�5DI���

IXQFWLRQ�� ,GHQWLILFDWLRQ� RI� 5DI��� SURWHLQV� WKDW� DUH� ELRORJLFDOO\� DFWLYDWHG� LQ� �������� DQG� 5DV�

LQGHSHQGHQW�PDQQHU��0RO��&HOO��%LRO�����������������

0LQQ��$���6FKXEHUW��0���1HLVV��:��DQG�0�OOHU�+LOO��%����������(QKDQFHG�*)$3�H[SUHVVLRQ�LQ�$VWURF\WHV�RI�

WUDQVJHQLF�PLFH�H[SUHVVLQJ�WKH�KXPDQ�EUDLQ�VSHFLILF�WU\SVLQRJHQ�,9��*OLD��������������

0RG\��,���%DLPEULGJH��.�*��DQG�0LOOHU��-�-����������%ORFNDGH�RI�WHWDQLF��DQG�FDOFLXP�LQGXFHG�ORQJ�WHUP�

SRWHQWLDWLRQ�LQ�WKH�KLSSRFDPSDO�VOLFH�SUHSDUDWLRQ�E\�QHXUROHSWLFV��1HXURSKDUPDFRORJ\��������������

0RRUH��%�:���DQG�3HUH]��9�-����������6SHFLILF�DFLGLF�SURWHLQV�RI�WKH�QHUYRXV�V\VWHP��,Q�SK\VLRORJLFDO�DQG�

ELRFKHPLFDO� DVSHFWV� RI� QHUYRXV� LQWHJUDWLRQ�� )�'�� &DUOVRQ�� HG�� �(QJOHZRRG�+LOOV��1HZ� -HUVH\�� 3UHQWLFH�

+DOO���SS�����������

0RUJDQ��$��DQG�%XUJR\QH��'����������([R��DQG�([R��SURWHLQV�VWLPXODWH�FDOFLXP�GHSHQGHQW�H[RF\WRVLV�

LQ�SHUPHDELOL]HG�DGUHQDO�FKURPDIILQ�FHOOV��1DWXUH���������������

0XVOLQ�� $�-��� 7DQQHU�� -�:��� $OOHQ�� 3�0�� DQG� 6KDZ�� $�6�� �������� ,QWHUDFWLRQ� RI� ������� ZLWK� VLJQDOLQJ�

SURWHLQV�PHGLDWHG�E\�UHFRJQLWLRQ�RI�SKRVSKRVHULQH��&HOO��������������

1HGLYL�� (���+HYURQL��'���1DRU��'��� ,VUDHOL��'�� DQG�&LWL�� <�� ��������1XPHURXV� FDQGLWDWHV� SODVWLFLW\�UHODWHG�

JHQHV�UHYHDOHG�E\�GLIIHUHQWLDO�F'1$�FORQLQJ��1DWXUH���������������

1HXUDWK��+����������(YROXWLRQ�RI�SURWHRO\WLF�HQ]\PHV��6FLHQFH���������������

1LVKLPXQH��$���1DVK��6���1DNDQLVKL��6��DQG�+HQOH\��-����������'HWHFWLRQ�RI�SURWHLQ�SURWHLQ�LQWHUDFWLRQ�LQ�

WKH�QHUYRXV�V\VWHP�XVLQJ�WKH�WZR�K\EULG�V\VWHP��7,16��������������

3DZVRQ��7���2OLYLHU��3���5R]DNLV�$GFRFN��0���0F*ODGH��-��DQG�+HQNHPH\HU��0����������3URWHLQV�ZLWK�6+��

DQG�6+��GRPDLQV�FRXSOH�UHFHSWRU�W\URVLQH�NLQDVHV�WR�LQWUDFHOOXODU�VLJQDOLQJ�SDWKZD\V��3KLORV��7UDQV��5��

6RF��/RQG��%LRO���������������

3HDUVRQ��:�5��DQG�/LSPDQ��'�-����������,PSURYHG�WRROV�IRU�ELRORJLFDO�VHTXHQFH�DQDO\VLV��3URF��1DWO��$FDG��

6FL��86$����������������

3HUULQ�� '�� DQG� $XQLV�� '�� �������� 5HRUJDQL]DWLRQ� RI� DOSKD�IRGULQ� LQGXFHG� E\� VWLPXODWLRQ� LQ� VHFUHWRU\�

FHOOV��1DWXUH���������������

4XLDQ�� =��� *LOEHUW�� 0�(��� &ROLFRV� 0�$��� .DQGHO�� (�5��� .XKO�� '�� �������� 7LVVXH�SODVPLQRJHQ� DFWLYDWRU� LV�
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LQGXFHG�DV�DQ� LPPHGLDWH�HDUO\�JHQH�GXULQJ� VHL]XUH��NLQGOLQJ�DQG� ORQJ�WHUP�SRWHQWLDWLR��1DWXUH������

���������

5DOO�� :��� HG� 0HFKDQLVPV� VXEVHUYLQJ� FKDQJHV� LQ� QHXURQDO� DFWLYLW\� �������� %UDLQ� ,QIRUPDWLRQ� 6HUYLFH�

5HVHDUFK�5HSRUW�1R����HG��&�'��:RRG\�HW�DO���8QLY��RI�&DOLI��3UHVV��/RV�$QJHOHV���������

5HXWKHU�� *��:��� )X�� +��� &ULSH� /�� '��� &ROOLHU� 5�� -�� DQG� 3HQGHUJDVW�� $��0�� �������� $VVRFLDWLRQ� RI� SURWHLQ�

NLQDVH�F�%UF�DQG�%FU�$EO�ZLWK�SURWHLQV�RI�WKH��������IDPLO\��6FLHQFH���������������

5RELQVRQ��.���-RQHV��'���3DWHO��<���0DUWLQ��+���0DGDUD]R��-���0DUWLQ��6���+RZHOO��6���(OPRUH��0���)LQQHQ��0��-��

DQG�$LWNHQ��$����������0HFKDQLVP�RI�LQKLELWLRQ�RI�SURWHLQ�NLQDVH�&�E\��������LVRIRUPV��%LRFKHP��-�������

���������

5RVH�� 0�'��� 1RYLFN�� 3��� 7KRPDV�� -�+��� %RWVWHLQ�� '�� DQG� )LQN�� *�5�� �������� $� 6DFFKDURP\FHV� FHUHYLVLDH�

JHQRPLF�SODVPLG�EDQN�EDVHG�RQ�D�FHQWURPHUH�FRQWDLQLQJ�VKXWWOH�YHFWRU��*HQH��������������

5RVHQERRP��3���:HOOHU��-���%DELOD��7���$LWNHQ��$���6HOOHUV��/���0RIIHW��-���1DPERRGLUL��0�$�$��DQG�.OHLQ��'�&��

�������� &ORQLQJ� DQG� FKDUDFWHUL]DWLRQ� RI� WKH� HWD� DQG� ]HWD� LVRIRUPV�RI� WKH� �������3URWHLQV��'1$�&HOO�

%LRO���������������

5RWK��'��DQG�%XUJR\QH��5�'�� ��������6WLPXODWLRQ�RI�FDWHFKRODPLQH�VHFUHWLRQ�IURP�DGUHQDO�FKURPDIILQ�

FHOOV�E\��������SURWHLQV�LV�GXH�WR�UHRUJDQLVDWLRQ�RI�FRUWLFDO�DFWLQ�QHWZRUN��)(%6�/HWW��������������

6HHGV�� 1�:��� :LOOLDPV�� %�/��� %LFNIRUG�� 3�&�� �������� 7LVVXH� SODVPLQRJHQ� DFWLYDWRU� LQGXFWLRQ� LQ� 3XUNLQMH�

QHXURQV�DIWHU�FHUHEHOODU�PRWRU�OHDUQLQJ��6FLHQFH�����������������

6HXEHUW��3��� /DUVRQ�� -���2OLYHU��0��� -XQJ��0�:���%DXGU\��0��DQG�/\QFK��*�� ��������6WLPXODWLRQ�RI�10'$�

UHFHSWRUV�LQGXFHV�SURWHRO\VLV�RI�VSHFWULQ�LQ�KLSSRFDPSXV��%UDLQ�5HV����������������

6KHQJ��0��DQG�*UHHQEHUJ��0�(����������7KH�UHJXODWLRQ�DQG�IXQFWLRQ�RI�F�IRV�DQG�RWKHU�LPPHGLDWH�HDUO\�

JHQHV�LQ�WKH�QHUYRXV�V\VWHP��1HXURQ�������������

6LPDQ��5��DQG�1RV]HN��-�&����������([FLWRU\�DPLQR�DFLGV�DFWLYDWH�FDOSDLQ�,�DQG�LQGXFH�VWUXFWXUDO�SURWHLQ�

EUHDNGRZQ�LQ�YLYR��1HXURQ�������������

6NRXODNLV�� (�0�&�� DQG� 'DYLV�� 5�/�� �������� 2OIDFWRU\� OHDUQLQJ� GHILFLWV� LQ� PXWDQWV� IRU� OHRQDUGR�� D�

'URVRSKLOD�JHQH�HQFRGLQJ�D��������3URWHLQ��1HXURQ��������������

6PLWK��'�%��DQG�-RKQVRQ��.��6����������6LQJOH�VWHS�SXULILFDWLRQ�RI�SRO\SHSWLGHV�H[SUHVVHG�LQ�(VFKHULFKLD�

FROL�DV�IXVLRQV�ZLWK�*OXWDWKLRQ�6�WUDQVIHUDVH��*HQH������������

6WDQWRQ� 3�.�� DQG� 6DUYH\�� -�0�� �������� %ORFNDJH� RI� ORQJ�WHUP� SRWHQWLDWLRQ� LQ� UDW� KLSSRFDPSDO� &$��

UHJLRQ�E\�LQKLELWRUV�RI�SURWHLQ�V\QWKHVLV��-��1HXURVFL����������������

6WDXEOL�� 8��� /DUVRQ�� -��� 7KLEDXOW�� 2��� %DXGU\��0�� DQG� /\QFK� *�� �������� &KURQLF� DGPLQLVWDWLRQ� RI� WKLRO�

SURWHLQDVH�LQKLELWRU�EORFNV�ORQJ�WHUP�SRWHQWLDWLRQ�RI�V\QDSWLF�UHVSRQVHV��%UDLQ�5HV����������������
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6WHZDUG�� 2�� DQG� /HY\�� :�%�� �������� 3UHIHUHQWLDO� ORFDOLVDWLRQ� RI� SRO\ULERVRPHV� XQGHU� WKH� EDVH� RI�

GHQGULWLF�VSLQHV�LQ�JUDQXOH�FHOOV�RI�GHQWDWH�J\UXV��-��1HXURVFL��������������

6XHQ��.�/���%XVWHOR��;�5��DQG�%DUEDFLG��0����������/DFN�RI�HYLGHQFH�IRU�DFWLYDWLRQ�RI�5DV�5DI�PLWRJHQLF�

SDWKZD\�E\��������SURWHLQV�LQ�PDPPDOLDQ�FHOOV��2QFRJHQH��������������

7DQL�� 7��� .DZDVKLPD�� ,��� 0LWD�� .�� DQG� 7DNLJXVKL�� <�� �������� 1XFOHRWLGH� VHTXHQFH� RI� KXPDQ� SDQFUHDWLF�

WU\SVLQRJHQ�,,,�F'1$��1XFO��$FLG��5HV������������

7DQLXUD�� +��� 7DQLJXFKL�� 1��� +DUD�� 0�� DQG� <RVKLNDZD�� .��������� 1HFGLQ�� D� SRVWPLWRWLF� QHXURQ�VSHFLILF�

JURZWK�VXSSUHVVRU�� LQWHUDFWV�ZLWK�YLUDO� WUDQVIRUPLQJ�SURWHLQ�DQG�FHOOXODU� WUDQVFULSWLRQ�IDFWRU�(�)���-��

%LRO��&KHP����������������

7RNHU��$���(OOLV��&�$���6HOOHUV��/�$��DQG�$LWHNLQ��$����������3URWHLQ�NLQDVH�&�LQKLELWRU�SURWHLQV��SXULILFDWLRQ�

IURP�VKHHS�EUDLQ�DQG�VHTXHQFH�VLPLODULW\�WR�OLSRFRUWLQV�DQG��������3URWHLQ��(XU��-��%LRFKHP�����������

�����

7RUUH��(��DQG�6WHZDUG��2����������'HPRQVWUDWLRQ�RI�ORFDO�SURWHLQ�V\QWKHVLV�ZLWKLQ�GHQGULWHV�XVLQJ�D�QHZ�

FHOO� FXOWXUH� V\VWHP� WKDW�SHUPLWV� WKH� LVRODWLRQ�RI� OLYLQJ�D[RQV�DQG�GHQGULWHV� IURP� WKHLU� FHOO� ERGLHV�� -��

1HXURVFL���������������

7]LYLRQ�� *��� /XR�� =�� DQG� $YUXFK�� -�� �������� $� GLPHULF� ������� SURWHLQ� LV� DQ� HVVHQWLDO� FRIDFWRU� IRU� 5DI�

NLQDVH�DFWLYLW\��1DWXUH�������������

8HWVXNL�� 7��� 7DNDJL�� .��� 6XJLXUD�� +�� DQG� <RVKLNDZD�� .�� �������� 6WUXFWXUH� DQG� H[SUHVVLRQ� RI� WKH�PRXVH�

QHFGLQ�JHQH��-��%LRO��&KHP����������������

9ULHV�6PLWV�� $��� %XUJHULQJ�� %��� /HHYHUV�� 6��� 0DUVKDOO�� &�� DQG� %RV�� -�� �������� ,QYROYHPHQW� RI� S��UDV� LQ�

DFWLYDWLRQ�RI�H[WUDFHOOXODU�VLJQDO�UHJXODWHG�NLQDVH����1DWXUH���������������

:DGH�� '�3�� DQG� 6RXWDU�� $�.�� �������� /LJDQG� EORWWLQJ�� ,Q�� &UHLJKWRQ�� 7�(��� 3URWHLQ� IXQFWLRQ�� D� SUDFWLFDO�

DSSURDFK��2[IRUG��1HZ�<RUN��7RN\R��,5/�3UHVV�DW�2[IRUG�8QLYHUVLW\�3UHVV��

:DONHU��5�*���+XGVSHWK��$�-��DQG�*LOOHVSLH��3�*����������&DOPRGXOLQ�DQG�FDOPRGXOLQ�ELQGLQJ�SURWHLQV�LQ�

KDLU�EXQGOHV��3URF��1DWO��$FDG��6FL��86$����������������

:DOODFH�� &�6��� /\IRUG�� *�/��� :RUOH\�� 3�)�� DQG� 6WHZDUG�� 2�� �������� 'LIIHUHQWLDO� LQWUDFHOOXODU� VRUWLQJ� RI�

LPPHGLDWH�HDUO\�JHQH�P51$V�GHSHQGV�RQ�VLJQDOV�LQ�WKH�P51$�VHTXHQFH��-��1HXURVFL�������������

:LHJDQG��8���&RUEDFK��6���0LQQ��$���.DQJ��-��DQG�0�OOHU�+LOO��%����������&ORQLQJ�RI�WKH�F'1$�HQFRGLQJ�

KXPDQ�EUDLQ�WU\SVLQRJHQ�DQG�FKDUDFWHUL]DWLRQ�RI�LWV�SURGXFW��*HQH���������������

:LOLP]LJ��0����������/L&O�ERLOLQJ�PHWKRG�IRU�SODVPLG�PLQL�SUHSV��7UHQGV�*HQHWLFV��������

:RRG�� .��� 6DUQHFNL�� &��� 5REHUWV�� 7�� DQG� %OHQLV�� -�� �������� 5DV�PHGLDWHV� QHUYH� JURZWK� IDFWRU� UHFHSWRU�

PRGXODWLRQ�RI�WKUHH�VLJQDO�WUDQVGXFLQJ�SURWHLQ�NLQDVHV��0$3�NLQDVH��5DI���DQG�56.��&HOO�����������
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<DPDJDWD��.���$QGUHDVVRQ��.�,��� .DXIPDQQ��:�(���%DUQHV��&�$�� DQG�:RUOH\�� 3�)�� �������� ([SUHVVLRQ�RI� D�

PLWRJHQ�LQGXFLEOH� F\FORR[\JHQDVH� LQ� EUDLQ� QHXURQV�� UHJXODWLRQ� E\� V\QDSWLF� DFWLYLW\� DQG�

JOXFRFRUWLFRLGV��1HXURQ��������������

<DPDJDWD��.���6DQGHUV��/�.���.DXIPDQQ��:�(���<HH��:���%DUQHV��&�$���1DWKDQV��'��DQG�:RUOH\��3�)����������

5KHE��D�JURZWK�IDFWRU�DQG�V\QDSWLF�DFWLYLW\�UHJXODWHG�JHQH��HQFRGHV�D�QRYHO�UDV�UHODWHG�SURWHLQ��-��%LRO��

&KHP��������������������

<DPDXFKL��7���1DNDWD��+��DQG�)XMLVDZD��+����������$�QHZ�DFWLYDWLRQ�SURWHLQ�WKDW�DFWLYDWHV�WU\SWRSKDQ���

PRQRR[\JHQDVH�DQG�W\URVLQH���PRQRR[\JHQDVH�LQ�WKH�SUHVHQFH�RI�&D���FDOPRGXOLQ�GHSHQGHQW�SURWHLQ�

NLQDVH��3XULILNDWLRQ�DQG�FKDUDFWHUL]DWLRQ��-��%LRO��&KHP������������������

<DQJ��0���:X��=��DQG�)LHOGV��6����������3URWHLQ�SHSWLGH�LQWHUDFWLRQV�DQDO\VHG�ZLWK�WKH�\HDVW�WZR�K\EULG�

V\VWHP��1XFOHLF�$FLGV�5HV�����������������

=KD�� -��� +DUDGD�� +��� <DQJ�� (��� -RFNHO�� -�� DQG� .RUVPH\HU�� 6�-�� �������� 6HULQH� SKRVSKRULODWLRQ� RI� GHDWK�

DJRQLVW�%$'�LQ�UHVSRQVH�WR�VXUYLYDO�IDFWRU�UHVXOWV�LQ�ELQGLQJ�WR�������QRW�%&/�;/��&HOO��������������

=KRX�� <��� 6FKRSSHUOH�� 0��� 0XUUH\�� +��� -DUDPLOOR�� $��� 'DJDQ�� '��� *ULIILWK�� /�� DQG� /HYLWDQ�� ,�� �������� $�

G\QDPLFDOO\� UHJXODWHG� �������� 6ORE�� DQG� 6ORZSRNH� SRWDVVLXP� FKDQQHO� FRPSOH[� LQ� 'URVRSKLOD�

SUHV\QDSWLF�QHUYH�WHUPLQDOV��1HXURQ��������������

=ROD�0RUJDQ��6���6TXLUH��/�5��DQG�$PDUDO��'�*����������+XPDQ�DPQHVLD�DQG�WKH�PHGLDO�WHPSRUDO�UHJLRQ��

HQGXULQJ�PHPRU\�LPSDLUPHQW�IROORZLQJ�D�ELODWHUDO�OHVLRQ�WR�ILHOG�&$��RI�WKH�KLSSRFDPSXV��-��1HXURVFL��

��������������
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$EN�U]XQJHQ�

�

$PLQRVlXUHQ�

�

$PLQRVlXUH� 'UHL�%XFKVWDEHQ�&RGH� (LQ�%XFKVWDEHQ�&RGH�

$ODQLQ� $OD� $�

$VSDUDJLQ� $VQ� 1�

$VSDUDJLQVlXUH� $VS� '�

$UJLQLQ� $UJ� 5�

&\VWHLQ� &\V� &�

*OXWDPLQ� *OQ� 4�

*OXWDPLQVlXUH� *OX� (�

*O\FLQ� *O\� *�

+LVWLGLQ� +LV� +�

,VROHXFLQ� ,OH� ,�

/HXFLQ� /HX� /�

/\VLQ� /\V� .�

0HWKLRQLQ� 0HW� 0�

3KHQ\ODODQLQ� 3KH� )�

3UROLQ� 3UR� 3�

6HULQ� 6HU� 6�

7KUHRQLQ� 7KU� 7�

7U\SWRSKDQ� 7US� :�

7\URVLQ� 7\U� <�

9DOLQ� 9DO� 9�

�

�

�
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$OOJHPHLQH�$EN�U]XQJHQ�

�

�$7� ��$PLQR�������WULD]RO�

$'� $NWLYLHUXQJVGRPlQH�

DUJ���� DFWLYLW\�UHJXODWHG�JHQH��������

$6� $PLQRVlXUH�

%'� %LQGXQJVGRPlQH�

ES� %DVHQSDDUH�

&$��&$�� &RUQX�$PPRQLV�5HJLRQ�����

&D0.,,� &D���&DOPRGXOLQ�DEKlQJLJH�3URWHLQNLQDVH�,,�

F'1$� NRPSOHPHQWlUH�'HVR[\ULERQXNOHLQVlXUH�

&+;� &\FORKH[LPLG�

&<+�� *HQ�I�U�GDV�3URWHLQ�/���

'1$� 'HR[\ULERQXFOHLF�$FLG��'HVR[\ULERQXNOHLQVlXUH��

(5� HQGRSODVPDWLVFKHV�5HWLNXOXP�

*$%$� *DPPD�$PLQREXWWHUVlXUH�

*$/�� *HQ�I�U�7UDQVNULSWLRQVDNWLYDWRU�LP�*DODNWRVH�

6WRIIZHFKVHO�

*67� *OXWDWKLRQ�6�7UDQVIHUDVH��6FKLVWRVRPD�MDSRQLFXP��

K� 6WXQGH�

+,6�� *HQ�GHV�+LVWLGLQ�6WRIIZHFKVHOV�

,(*� ,PPHGLDWH�(DUO\�*HQH�

,37*� ,VRSURS\O���7KLR�β�'�*DODFWRVLG�
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NE� .LOREDVHQ�

ODF=� *HQ�I�U�β�*DODFWRVLGDVH�

/(8�� *HQ�GHV�/HXFLQVWRIIZHFKVHOV�

/73� ORQJ�WHUP�SRWHQWLDWLRQ��/DQJ]HLWSRWHQ]LHUXQJ��

0$3�� PLWRJHQ�DFWLYDWHG�SURWHLQ��

P0� PLOOL0RODU�

P51$� PHVVHQJHU�51$��%RWHQ�51$��

2'� RSWLVFKH�'LFKWH�

S�$�� SUR�DQDO\VLV�

3(*� 3RO\HWK\OHQJO\NRO�

3UR� 3URPRWRU�

51$� 5LERQXFOHLF�$FLG��5LERQXNOHLQVlXUH��

57� 5DXPWHPSHUDWXU�

69��� VLPLDQ�YLUXV�����3DSRYDYLUXV�

7HU� 7HUPLQDWRU�

W�3$� WLVVXH�SODVPLQRJHQ�DFWLYDWRU�

7ULV� 7ULV��K\GUR[\PHWK\O��DPLQRPHWKDQ�

W51$� WUDQVIHU�51$�

753�� *HQ�GHV�7U\SWRSKDQ�6WRIIZHFKVHOV�

8$6� XSVWUHDP�DFWLYDWLQJ�VHTXHQFH�

=16� =HQWUDOHV�1HUYHQV\VWHP�

�
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'DQNVDJXQJ�

�

0HLQ�EHVRQGHUHU�'DQN�JLOW�)UDX�3URIHVVRU�&KLFD�6FKDOOHU�I�U�GLH�%HWUHXXQJ�GHU�$UEHLW�XQG�+HUUQ�'U��

'LHWPDU�.XKO� I�U�GLH�%HUHLWVWHOOXQJ�GHV� 7KHPDV�� I�U�GLH�KLOIUHLFKH�'LVNXVVLRQVEHUHLWVFKDIW�XQG� I�U�

GLH�%HJOHLWXQJ�GHU�$UEHLW��

)�U� GLH� IUHXQGOLFKH� XQG� KLOIVEHUHLWH� =XVDPPHQDUEHLW� XQG� GLH� YLHOHQ� $QUHJXQJHQ�P|FKWH� LFK� 'U��

*XQWKHU�6��.DXVHOPDQQ��%LUJLW�+��6FKZDQNH��'U��8OULFK�3XW]��'U��6WHIDQ�6SLHVV��'U��8ZH�.RQLHW]NR��

5REHUW�:DOWHUHLW��'U��%M|UQ�'DPPHUPDQQ�XQG�-HVVLFD�2GHU�DXV�GHU�$UEHLWVJUXSSH�.XKO�GDQNHQ��

'U�� %ODQFKH� 6FKZDSSDFK� XQG� 'U�� 0LFKDHO� :HJHQHU� GDQNH� LFK� I�U� LKUH� DQUHJHQGHQ�� ]DKOUHLFKHQ�

'LVNXVVLRQHQ��

+HUUQ�3URIHVVRU�6��(OOHGJH�P|FKWH�LFK�I�U�GLH�hEHUODVVXQJ�GHU�+HIHVWlPPH�GDQNHQ��

:HLWHUKLQ� P|FKWH� LFK� 0LUNR� +RUQWULFK� I�U� VHLQH� XQHUP�GOLFKH� +LOIVEHUHLWVFKDIW� EH]�JOLFK� GHV�

/D\RXWV�KHU]OLFK�GDQNHQ��

0HLQHQ� )UHXQGHQ� XQG� PHLQHU� )DPLOLH� GDQNH� LFK� JDQ]� EHVRQGHUV� I�U� MHJOLFKH� )RUP� LKUHU�

8QWHUVW�W]XQJ��
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/HEHQVODXI�

� %pDWULFH�'RURWKpH�0�KOEHUJHU�

/LJVDO]VWUD�H����

'���������0�QFKHQ�

������������������ �

%�0XHKOEHUJHU#JP[�GH�

� 3HUV|QOLFKH�$QJDEHQ�

� )DPLOLHQVWDQG��OHGLJ�

6WDDWVDQJHK|ULJNHLW��GHXWVFK�

*HEXUWVGDWXP������0lU]������

*HEXUWVRUW��0DUEXUJ�/DKQ�

(OWHUQ��)UDQoRLVH�XQG�*HRUJ�0�KOEHUJHU�

� $XVELOGXQJ�

��������

��������

���������

���������

����������������

������������

��������

��������

$ELWXU�*\PQDVLXP�3KLOLSSLQXP��0DUEXUJ�/DKQ�

%HJLQQ�GHV�0HGL]LQVWXGLXPV�8QLYHUVLWlW�+DPEXUJ�

3K\VLNXP�

���6WDDWVH[DPHQ�

3UDNWLNXP�DP�=HQWUXP�I�U�0ROHNXODUH�1HXURELRORJLH��+DPEXUJ��

3URPRWLRQ�DP�=HQWUXP�I�U�0ROHNXODUH�1HXURELRORJLH��+DPEXUJ��

���6WDDWVH[DPHQ��

���6WDDWVH[DPHQ��

� 3UDNWLVFKHV�-DKU�

�������������������

�������� �� ��������

������������������

������������������

*HQHUDO�+RVSLWDO�-RKDQQHVEXUJ��6�GDIULND��7UDXPDWRORJLH�XQG�&KLUXUJLH��

&KULV�+DQL�%DUDJZDQDWK�+RVSLWDO��6�GDIULND��&KLUXUJLH��

*HQHUDO�+RVSLWDO�-RKDQQHVEXUJ��6�GDIULND��1HXURORJLH��

8QLYHUVLWlWVNUDQNHQKDXV�(SSHQGRUI��+DPEXUJ��,QQHUH�0HGL]LQ��

� $U]W�LP�3UDNWLNXP�

������������������ .OLQLNXP�*UR�KDGHUQ��/XGZLJ�0D[LPLOLDQV�8QLYHUVLWlW��0�QFKHQ��1HXURORJLH��

+DPEXUJ��GHQ�����1RYHPEHU������
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GLH�YRQ�PLU�DQJHJHEHQHQ�4XHOOHQ�XQG�+LOIVPLWWHO�QLFKW�EHQXW]W�XQG�GLH�DXV�GHQ�EHQXW]WHQ�:HUNHQ�

Z|UWOLFK� RGHU� LQKDOWOLFK� HQWQRPPHQHQ� 6WHOOHQ� HLQ]HOQ� QDFK� $XVJDEH� �$XIODJH� XQG� -DKU� GHV�

(UVFKHLQHQV��� %DQG� XQG� 6HLWH� GHV� EHQXW]WHQ� :HUNHV� NHQQWOLFK� JHPDFKW� KDEH� XQG� GD�� LFK� GLH�

'LVVHUWDWLRQ� ELVKHU� QLFKW� HLQHP� )DFKYHUWUHWHU� DQ� HLQHU� DQGHUHQ� +RFKVFKXOH� ]XU� hEHUSU�IXQJ�

YRUJHOHJW�RGHU�PLFK�DQGHUZHLWLJ�XP�=XODVVXQJ�]XU�3URPRWLRQ�EHZRUEHQ�KDEH��
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