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�� (LQI�KUXQJ

6RZRKO�GHU�:HWWEHZHUE�]ZLVFKHQ�%DQNHQ�DOV�DXFK�.UHGLWZ�UGLJNHLWVSU�IXQJHQ�VLQG�]HQ�
WUDOH� $VSHNWH� GHV� .UHGLWJHVFKlIWV� YRQ� %DQNHQ�� *HJHQZlUWLJ� VLQG� (QWZLFNOXQJHQ� EHRE�
DFKWEDU�� ZHOFKH� GHQ�:HWWEHZHUE�� GLH� .UHGLWZ�UGLJNHLWVSU�IXQJ� XQG� QLFKW� ]XOHW]W� GHUHQ
,QWHUGHSHQGHQ]�EHVRQGHUV�XQWHUVXFKHQVZHUW�PDFKHQ�
0LW� 9ROOHQGXQJ� GHV� HXURSlLVFKHQ� %LQQHQPDUNWHV� XQG� PLW� GHU� (LQI�KUXQJ� GHV� (XUR

JHKW�]ZHLIHOORV�HLQH�(UK|KXQJ�GHV�:HWWEHZHUEV��QLFKW�QXU�� LP�%DQNHQVHNWRU�HLQKHU� �YJO�
]XP�%HLVSLHO�9,9(6��������ZHLO�PLW�GHU�=XODVVXQJ�YRQ�.UHGLWLQVWLWXWHQ�I�U�DOOH�/lQGHU�GHU
HXURSlLVFKHQ� 8QLRQ� �Å(XURSD�3D�´�� HLQLJH� UHJXODWLYH� 0DUNW]XJDQJVEHVFKUlQNXQJHQ� RE�
VROHW�ZHUGHQ��=XJOHLFK�HUK|KW�HLQH�HLQKHLWOLFKH�:lKUXQJ�GLH�7UDQVSDUHQ]��(LQ�,QGL]�GDI�U
LVW�GLH�=XQDKPH�YRQ�NOHLQHUHQ�XQG�JUR�HQ�%DQNHQIXVLRQHQ��GLH�QLFKW�QXU�HLQHU�(IIL]LHQ]�
VWHLJHUXQJ�GLHQHQ��VRQGHUQ�PLW�GHQHQ�GLH�%DQNHQ�ZRKO�DXFK�GLH�I�U�VLH�DGYHUVHQ�:HWWEH�
ZHUEVZLUNXQJHQ�PLOGHUQ�ZROOHQ�
.UHGLWZ�UGLJNHLWVSU�IXQJHQ�VWHOOHQ�LP�.RQWH[W�]DKOUHLFKHU�%HP�KXQJHQ�XP�HLQH�LQWHQ�

VLYHUH� 8QWHUQHKPHQVNRQWUROOH� HLQ� DNWXHOOHV� 7KHPD� GDU�� $XIVLFKWVUlWH��:LUWVFKDIWVSU�IHU�
DEHU�DXFK�%DQNHQ�VLQG�LQ�GHU�|IIHQWOLFKHQ�:DKUQHKPXQJ�PLW�YHUDQWZRUWOLFK�I�U�HLQH��WDW�
VlFKOLFKH� RGHU� YHUPHLQWOLFKH�� =XQDKPH� YRQ� Å6NDQGDOHQ´�� GLH� PLW� VSHNWDNXOlUHQ� 8QWHU�
QHKPHQVNULVHQ� RGHU� JDU� ²]XVDPPHQEU�FKHQ� YHUEXQGHQ� VLQG�� I�U� GLH� KLHU� VWHOOYHUWUHWHQG
GHU�1DPH�Å6FKQHLGHU´�VWHKHQ�P|JH��$QVDW]SXQNWH�I�U�5HIRUPHQ�GHU�8QWHUQHKPHQVNRQ�
WUROOH�JLEW�HV�]XKDXI��DOOHP�YRUDQ�GDV�.RQ7UD*��'LH�KLHU�EHVRQGHUV� LQWHUHVVLHUHQGH�.UH�
GLWZ�UGLJNHLWVSU�IXQJ�ZLUG�LQ�GHP�DNWXHOOHQ�5XQGVFKUHLEHQ������GHV�%XQGHVDXIVLFKWVDPWV
I�U�GDV�.UHGLWZHVHQ�WKHPDWLVLHUW��=ZDU�NRPPW�GLHV�QLFKW�HLQHU�9HUVFKlUIXQJ�GHU�JHVHW]OL�
FKHQ�5HJHOXQJ�GHV������.:*�JOHLFK��2KQH�GLH�,QWHQWLRQ�HLQHU�SUDNWLVFKHQ�9HUVFKlUIXQJ�GHU
$QIRUGHUXQJHQ�DQ�.UHGLWZ�UGLJNHLWVSU�IXQJHQ��QlPOLFK�GXUFK�HLQH�3Ul]LVLHUXQJ�GHU�$XV�
OHJXQJ�YRQ������.:*��KlWWH�MHGRFK�]X�GHP�5XQGVFKUHLEHQ�NHLQ�$QOD��EHVWDQGHQ�
,Q� EH]XJ� DXI� GDV�9HUKlOWQLV� YRQ� %DQNHQZHWWEHZHUE� XQG�.UHGLWZ�UGLJNHLWVSU�IXQJHQ

ODVVHQ�VLFK�]ZHL�LQWHUHVVDQWH�)UDJHVWHOOXQJHQ�LGHQWLIL]LHUHQ�
,Q�ZHOFKHU�:HLVH�EHHLQIOX�W�GLH�.UHGLWZ�UGLJNHLWVSU�IXQJ�GHQ�%DQNHQZHWWEHZHUE�RGHU

GHVVHQ�1LHGHUVFKODJ�LQ�GHQ�0DUNWHUJHEQLVVHQ"�,Q�HLQHP�%DQNHQPDUNW�PLW�ROLJRSROLVWLVFKHU
6WUXNWXU�LVW�GDYRQ�DXV]XJHKHQ��GD��HLQ�XQWHUVFKLHGOLFKHU�,QIRUPDWLRQVVWDQG�RGHU�HLQH�9HU�
lQGHUXQJ�GHV� HLQKHLWOLFKHQ� ,QIRUPDWLRQVVWDQGHV� GHU� NRQNXUULHUHQGHQ�%DQNHQ�QDFKKDOWLJH
VWUDWHJLVFKH�(IIHNWH�DXV�EHQ�N|QQHQ��.RQNUHW�LVW�GDKHU�]X�XQWHUVXFKHQ��RE�GLH��HLQVHLWLJH
RGHU�DOOVHLWLJH��,QWHQVLYLHUXQJ�YRQ�.UHGLWZ�UGLJNHLWVSU�IXQJHQ�GHQ�:HWWEHZHUE�YHUVFKlUIW
RGHU�RE�GDGXUFK�+�UGHQ�HUULFKWHW�ZHUGHQ��GLH�DXV�6LFKW�GHU�%DQNHQ�K|KHUH�=LQVHQ��XQG�LQ
GHU�)ROJH�K|KHUH�*HZLQQH��HUP|JOLFKHQ�
:HOFKHQ�(LQIOX��KDW�GHU�%DQNHQZHWWEHZHUE�DXI�GLH�1HLJXQJ�GHU�%DQNHQ�]X�LQWHQVLYHQ

.UHGLWZ�UGLJNHLWVSU�IXQJHQ"�(LQH�.UHGLWZ�UGLJNHLWVSU�IXQJ� LVW�JUXQGVlW]OLFK�DOV�HLQH�,Q�
YHVWLWLRQ�DQ]XVHKHQ��ZHLO�GLH�3U�INRVWHQ�LQ�.DXI�JHQRPPHQ�ZHUGHQ��XP�HLQHQ�9HUOXVW�DXV
GHU�.UHGLWYHUJDEH�]X�YHUPHLGHQ��6R�HLQIDFK�XQG�VHOEVWYHUVWlQGOLFK�GLHVHU�*HGDQNH�]X�VHLQ
VFKHLQW��(U�VSLHOW� LQ�GHU�EDQNZLUWVFKDIWOLFKHQ�/HKUEXFKOLWHUDWXU�NHLQH�5ROOH��6HOEVW� LP�JH�
JHQZlUWLJ� ZRKO� DQVSUXFKVYROOVWHQ� GHXWVFKVSUDFKLJHQ� /HKUEXFK� KHL�W� HV� VFKOLFKW�� Å'LH
'XUFKI�KUXQJ� HLQHU� .UHGLWZ�UGLJNHLWVSU�IXQJ� LVW� MXULVWLVFK� XQG� EHWULHEVZLUWVFKDIWOLFK
]ZLQJHQG� HUIRUGHUOLFK�´� �+$570$11�:(1'(/6� X�D�� ������ 6�� ����� (LQ� ZHWWEHZHUEVEH�
GLQJWHU�=LQVU�FNJDQJ�N|QQWH�GLH�5HQWDELOLWlW�GHU�,QYHVWLWLRQ�Å3U�IXQJ´�YHUULQJHUQ�PLW�GHU
)ROJH�YHUULQJHUWHU�3U�IDQUHL]H��VR�DUJXPHQWLHUW�]XP�%HLVSLHO�5,25'$1��������6�������
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2IIHQVLFKWOLFK�KlQJHQ�GLH�EHLGHQ�)UDJHQ� HQJ� ]XVDPPHQ��3UDNWLVFK� JHVHKHQ� VLQG�3U��
IXQJ�XQG�.UHGLWYHUJDEH�7HLOH�HLQHV�PHKUVWXILJHQ�6SLHOV��LQ�GHP�GLH�3U�IXQJ�DOV�VWUDWHJLVFKH
9DULDEOH�]XU�3RVLWLRQLHUXQJ�LP�3UHLVZHWWEHZHUE�HLQJHVHW]W�ZHUGHQ�NDQQ��'HVKDOE�NDQQ�GLH
]ZHLWH�)UDJH�QLFKW�RKQH�HLQH�$QWZRUW�DXI�GLH�HUVWH�EHDQWZRUWHW�ZHUGHQ�
'LH� QDFKIROJHQGHQ� $XVI�KUXQJHQ� ZXUGHQ� DQJHVWR�HQ� GXUFK� HLQHQ� %HLWUDJ� YRQ

6&+1,7=(5� �����D��� GHUHQ� )RNXV� DXI� GHU� $XVJHVWDOWXQJ� HLQHV� PDUNWOLFKHQ� 8PIHOGV� LQ
7UDQVIRUPDWLRQVZLUWVFKDIWHQ�OLHJW��'DEHL�ZLUG�YRU�DOOHP�GLH�KLHU�DQ�]ZHLWHU�6WHOOH�JHQDQQWH
)UDJH�WKHPDWLVLHUW��RE�HV�XQWHU�GHP�*HVLFKWVSXQNW�GHU�8QWHUQHKPHQVNRQWUROOH�HUIRUGHUOLFK
VHLQ�NDQQ��EHL�GHU�3ULYDWLVLHUXQJ�GHV�%DQNHQVHNWRUV�DXI�HLQHQ�DXVJHSUlJWHQ�:HWWEHZHUE�]X
VHW]HQ�RGHU�QLFKW��'LH�$XVJDQJVIUDJHVWHOOXQJ�LVW�DOVR�HQJ�YHUZDQGW�PLW�GHU�GHV�YRUOLHJHQ�
GHQ�%HLWUDJV��(LQLJH�'HWDLOV�GHU�0RGHOOLHUXQJ�JHEHQ� DOOHUGLQJV�$QOD�� ]X�0RGLILNDWLRQHQ�
'DUDXV� HUJLEW� VLFK� I�U� GHQ� $XIEDX� GLHVHV� %HLWUDJV�� GD�� LP� IROJHQGHQ� $EVFKQLWW� GDV
*UXQGPRGHOO� YRQ� 6&+1,7=(5� LQ�$QVDW]� XQG�(UJHEQLVVHQ� VNL]]LHUW�ZLUG��$EVFKQLWW� �� LVW
GHU�0RGLILNDWLRQ�GHV�IRUPDOHQ�0RGHOOV�PLW�$QVDW]��+HUOHLWXQJHQ��$QDO\VH�GHU�(UJHEQLVVH
VRZLH�%HXUWHLOXQJ�GHU�:RKOIDKUWVZLUNXQJHQ�YRUEHKDOWHQ�� ,Q�$EVFKQLWW� �� VFKOLH�OLFK�ZHU�
GHQ�GLH�(UJHEQLVVH�]XVDPPHQJHID�W�XQG�GHQHQ�DQGHUHU�%HLWUlJH�JHJHQ�EHUJHVWHOOW�

�� 'DV�%DVLVPRGHOO�YRQ�6&+1,7=(5

$XVJDQJVSXQNW� LVW� HLQ� %DQNNXQGH�� GHU� HLQH� DXVVFKOLH�OLFK� NUHGLWILQDQ]LHUWH� ,QYHVWLWLRQ
GXUFKI�KUHQ�P|FKWH�XQG�GDI�U�HLQHQ�.UHGLW� LQ�+|KH�GHV�,QYHVWLWLRQVEHWUDJV��,��EHQ|WLJW�
(V�LVW�DOOJHPHLQ�EHNDQQW��GD��I�U�GLH�5�FN]DKOXQJVDXVVLFKWHQ�JLOW
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ZREHL
; &DVK�IORZ�DXV�GHU�,QYHVWLWLRQ
9 &DVK�IORZ�LP�(UIROJVIDOO��KLQUHLFKHQG�KRFK�
γ :DKUVFKHLQOLFKNHLW�I�U�HLQ�HUIROJUHLFKHV�3URMHNW�

:LH�LQ�0RGHOOHQ�GLHVHV�7\SV��EOLFK��ZLUG�YRQ�DOOVHLWLJHU�5LVLNRLQGLIIHUHQ]�XQG�YRQ�HLQHP
2SSRUWXQLWlWV]LQVVDW]�LQ�+|KH�YRQ�����DXVJHJDQJHQ��'HU�&DVK�IORZ�LP�(UIROJVIDOO���9���LVW
KLQUHLFKHQG�KRFK��ZHQQ�%DQNHQ�GHQ�,QYHVWLWLRQVEHWUDJ�RKQH�3U�IXQJ�]X�YHUJHEHQ�EHUHLW
ZlUHQ��(V�VROO�DOVR�JHOWHQ

γ ⋅ ≥9 , �

ZREHL
, ,QYHVWLWLRQVEHWUDJ�

'LH�.UHGLWZ�UGLJNHLWVSU�IXQJ� HUP|JOLFKW� GHQ� %DQNHQ�� GHQ� (UIROJ� GHV� 3URMHNWHV� PLW� 6L�
FKHUKHLW�YRUDXV]XVDJHQ��1DFK�3U�IXQJ�LVW�GHPQDFK�HLQH�%DQN�QXU�GDQQ�]XU�.UHGLWYHUJDEH
EHUHLW��ZHQQ�GLH�3U�IXQJ�]X� HLQHP�SRVLWLYHQ�(UJHEQLV� I�KUW��'LHV� LVW� HLQ�YHUJOHLFKVZHLVH
WULYLDOHV�=ZLVFKHQHUJHEQLV��ZHLO�HLQH�NRVWHQWUlFKWLJH�3U�IXQJ�QXU�GDQQ�VLQQYROO�VHLQ�NDQQ�
ZHQQ�GLH�.UHGLWYHUJDEHHQWVFKHLGXQJ�GDGXUFK�EHHLQIOX�W�ZLUG��$QJHVLFKWV�YRQ�3U�INRVWHQ
LQ�+|KH�YRQ��&��LVW�GLH�.UHGLWZ�UGLJNHLWVSU�IXQJ�HLQH��JHVDPWZLUWVFKDIWOLFK��ORKQHQGH�,Q�
YHVWLWLRQ��ZHQQ�JLOW

( ) ( )γ γ γ⋅ − ≤ − + ⋅ − ⇔ ≤ − ⋅ ≡9 , & 9 , & , &� ��
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ZREHL
& .RVWHQ�GHU�.UHGLWZ�UGLJNHLWVSU�IXQJ
&� NULWLVFKHU�:HUW�I�U�GLH�3U�INRVWHQ�

8P�GLH�:HWWEHZHUEVZLUNXQJHQ�]X�HUIDVVHQ��VWHOOW�6&+1,7=(5�GHQ�)DOO�HLQHU�0RQRSROEDQN
GHP�)DOO�]ZHLHU�%DQNHQ�JHJHQ�EHU��GLH�LP�3UHLVZHWWEHZHUE�]XHLQDQGHU�VWHKHQ��'DEHL�ZHU�
GHQ�GLH�.UHGLWH�YHUVFKLHGHQHU�%DQNHQ�DOV�YROONRPPHQH�6XEVWLWXWH�DQJHVHKHQ�� VR�GD�� LP
'\RSROIDOO� GLH� JOHLFKHQ� 3UHLVH� UHVXOWLHUHQ� ZLH� EHL� YROOVWlQGLJHP� %DQNHQZHWWEHZHUE��'LH
ZHVHQWOLFKHQ�(UJHEQLVVH�ODVVHQ�VLFK�ZLH�IROJW�]XVDPPHQIDVVHQ��DXI�GLH�+HUOHLWXQJHQ�ZLUG
YHU]LFKWHW��ZHLO�LQ�$EVFKQLWW���HLQ�PRGLIL]LHUWHU�$QVDW]�LP�HLQ]HOQHQ�YRUJHVWHOOW�ZLUG��
�� %HL� HLQHU�0RQRSROEDQN�EHVWHKHQ�RSWLPDOH�3U�IXQJVDQUHL]H��GDV�KHL�W�� HLQH�0R�
QRSROEDQN� ZLUG� JHQDX� GDQQ� HLQH� 3U�IXQJ� YRUQHKPHQ�� ZHQQ� GDV� JHVDPWZLUW�
VFKDIWOLFKH�9RUWHLOKDIWLJNHLWVNULWHULXP�HUI�OOW� LVW��'DV�QDKHOLHJHQGH�(UJHEQLV�IROJW
GDUDXV��GD��GLH�SU�IHQGH�%DQN�VLFK�DOOH�(UWUlJH�GHU�3U�IXQJ�DQHLJQHQ�NDQQ��'HU
.UHGLW]LQV�ZLUG�VR�JHZlKOW��GD��GHU�.UHGLWQDFKIUDJHU�JHUDGH�QRFK�]XU�.UHGLWDXI�
QDKPH�EHUHLW�LVW�

�� %HL�%DQNHQZHWWEHZHUE�EUHFKHQ�MHJOLFKH�3U�IDQUHL]H�]XVDPPHQ��ZHQQ�GDV�3U�IHU�
JHEQLV�HLQH�|IIHQWOLFKH�,QIRUPDWLRQ�LVW��$XFK�GLHVHV�(UJHEQLV�LVW�QDKHOLHJHQG��%HL
KRPRJHQHP� 3UHLVZHWWEHZHUE� HU]LHOW� HLQH� HLQ]HOQH� SU�IHQGH� %DQN� VWHWV� HLQHQ
9HUOXVW��ZlKUHQG�GLH�DQGHUH�GLHVHQ�YHUPHLGHQ�NDQQ�

�� ,P�)DOO�YRQ�%DQNHQZHWWEHZHUE�EHL�SULYDWHU�,QIRUPDWLRQ�JLEW�HV�]ZHL�YHUVFKLHGH�
QH�7\SHQ�YRQ�*OHLFKJHZLFKWHQ�
D� 0|JOLFK� LVW� HLQ� DV\PPHWULVFKHV�*OHLFKJHZLFKW� LQ� UHLQHQ� 6WUDWHJLHQ� EH]�JOLFK
GHU�3U�IXQJ��'DV�KHL�W��HLQH�%DQN�SU�IW��GLH�DQGHUH�QLFKW��,Q�EH]XJ�DXI�GDV�.UH�
GLWDQJHERW� XQG� GHQ� YHUODQJWHQ� .UHGLW]LQV� YHUIROJHQ� EHLGH� %DQNHQ� HLQH� XQWHU�
VFKLHGOLFKH� JHPLVFKWH� 6WUDWHJLH�� )�U� GLH� SU�IHQGH� %DQN� EOHLEHQ� GLH� 3U�IDQUHL]H
JHQDX�GDQQ�HUKDOWHQ��ZHQQ��&�≤�&����GLH�3U�IDQUHL]H�VLQG�LQVRIHUQ�RSWLPDO�
E� 0|JOLFK�LVW�GDQHEHQ�HLQ�V\PPHWULVFKHV�*OHLFKJHZLFKW�LQ�JHPLVFKWHQ�6WUDWHJLHQ
EH]�JOLFK�GHU�3U�IXQJ�

$XV� DOORNDWLYHQ�*HVLFKWVSXQNWHQ� HUZHLVW� VLFK�GHU�:HWWEHZHUE� DOV� VFKlGOLFK��ZHLO�QXU� EHL
HLQHU�0RQRSROEDQN� VWHWV� GLH� RSWLPDOH�3U�IHQWVFKHLGXQJ� JHWURIIHQ�ZLUG��)�U� GLH�%HXUWHL�
OXQJ�GLHVHV�(UJHEQLVVHV�LVW�DOOHUGLQJV�]X�EHU�FNVLFKWLJHQ��GD��GLH�,QYHVWLWLRQVHQWVFKHLGXQJ
GHV�.UHGLWQDFKIUDJHUV� GLFKRWRP� LVW��*lEH� HV� HLQH� ,QYHVWLWLRQVHUWUDJVIXQNWLRQ�PLW� DEQHK�
PHQGHQ�*UHQ]HUWUlJHQ��Z�UGH�EHL�HLQHP�%DQNHQPRQRSRO�LQIROJH�HLQHV�]X�KRKHQ�=LQVVDW�
]HV�]X�ZHQLJ�LQYHVWLHUW�

�� (LQ�PRGLIL]LHUWHU�$QVDW]

���0RWLYDWLRQ�I�U�GLH�9HUlQGHUXQJ

(LQLJH�6DFKYHUKDOWH�ODVVHQ�HLQH�PRGLIL]LHUWH�0RGHOOLHUXQJ�GHV�8QWHUVXFKXQJVJHJHQVWDQGHV
VLQQYROO�HUVFKHLQHQ�

•� ,P�0RGHOO�YRQ�6&+1,7=(5� LVW�HV�DXVJHVFKORVVHQ��GD��]ZHL� �RGHU�PHKU��%DQNHQ�]XU
)LQDQ]LHUXQJ�HLQHU�,QYHVWLWLRQ�EHLWUDJHQ��'LHV�KDW�DQJHVLFKWV�GHU�7KHPDWLVLHUXQJ�GHU�.UH�
GLWZ�UGLJNHLWVSU�IXQJ� LQVRIHUQ� HLQH�%HUHFKWLJXQJ�� DOV� HLQH�$XIWHLOXQJ� GHV�.UHGLWEHWUDJHV
HLQH�9HUYLHOIDFKXQJ�GHU�IL[HQ�3U�INRVWHQ�PLW�VLFK�EULQJW��'HQQRFK�NDQQ�PDQ�VLFK�YRUVWHO�
OHQ�� GD�� HLQH�8QWHUQHKPXQJ� DOV�.UHGLWQDFKIUDJHU� GDXHUKDIW�*HVFKlIWVEH]LHKXQJHQ� QLFKW
QXU�]X�HLQHU�%DQN�XQWHUKDOWHQ�P|FKWH��'LHV�ZLUG�XQWHUVW�W]W�GXUFK�hEHUOHJXQJHQ��EHU�GLH
DEQHKPHQGH�%HGHXWXQJ�GHU�Å%DQNOR\DOLWlW´��YJO��HWZD�6h&+7,1*��������'DQHEHQ�N|QQWH
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HLQH� ]XVlW]OLFKH�%DQNEH]LHKXQJ� GLH�9HUKDQGOXQJVVLWXDWLRQ� GHV�.UHGLWQDFKIUDJHUV� YHUEHV�
VHUQ�

•�.UHGLWH�VLQG��DQGHUV�DOV�HV�GLH�0RGHOOLHUXQJ�GHV�:HWWEHZHUEV�EHL�6&+1,7=(5� LPSOL�
]LHUW��NHLQH�KRPRJHQHQ�*�WHU��'LHV�HUJLEW�VLFK�DXV�IDVW�EHOLHELJHQ�0RGHOOHQ�GHU�.UHGLWIL�
QDQ]LHUXQJ�EHL� HLQHU� DV\PPHWULVFKHQ� ,QIRUPDWLRQVYHUWHLOXQJ�� %HVRQGHUV� GHXWOLFK�ZLUG� HV
EHL�0RGHOOHQ�PLW�5HSXWDWLRQVHIIHNWHQ��]XP�%HLVSLHO�',$021'��������'HPQDFK�NDQQ�GHQ
.UHGLWQDFKIUDJHUQ�]ZDU�HLQH�I�KOEDUH�3UHLVUHDJLELOLWlW�XQWHUVWHOOW�ZHUGHQ��HV�HUVFKHLQW�DEHU
IUDJOLFK��RE�VLH�VFKRQ�EHL�JHULQJVWHQ�3UHLVGLIIHUHQ]HQ�LKUH�.UHGLWQDFKIUDJH�]XU�FN]LHKHQ�

•�:HLWHU�LVW�GDV�0RGHOO�YRQ�6&+1,7=(5�GDGXUFK�JHNHQQ]HLFKQHW��GD��HQWZHGHU�HLQ�0R�
QRSRO�RGHU�²�LP�(UJHEQLV�²�HLQ�H[WUHP�VFKDUIHU�:HWWEHZHUE�HUID�W�ZLUG��$XFK�GLHV�LVW�DQ�
JHVLFKWV�GHU�)UDJHVWHOOXQJ��*HVWDOWXQJ�GHU�3ULYDWLVLHUXQJ�GHV�%DQNHQVHNWRUV�LQ�2VWHXURSD�
VLFKHU�OHJLWLP��=XJOHLFK�LVW�HV�DEHU�LQWHUHVVDQW��]X�XQWHUVXFKHQ��ZHOFKHQ�(LQIOX��HLQH�JUDGX�
HOOH�9HUlQGHUXQJ�GHU�:HWWEHZHUEVLQWHQVLWlW�KDW�

•�=XOHW]W�HUZHLVW�HV�VLFK�EHL�HLQHU�QlKHUHQ�$QDO\VH��]XPLQGHVW�LP�5DKPHQ�GHU��EULJHQ
0RGLILNDWLRQHQ�� DOV� HLQH� NULWLVFKH�$QQDKPH�� GD�� VFKOHFKWH� 3URMHNWH�PLW� 6LFKHUKHLW� �EHU�
KDXSW�NHLQH�(LQ]DKOXQJHQ�PLW�VLFK�EULQJHQ��'LHV�ZLUG�XQWHQ�QRFK�GHXWOLFKHU�

��� $QQDKPHQ�LP�HLQ]HOQHQ

'DV�0RGHOO�IROJW�JUXQGVlW]OLFK�GHP�$QVDW]�YRQ�6&+1,7=(5��,P�IROJHQGHQ�ZHUGHQ�OHGLJ�
OLFK�GLH�8QWHUVFKLHGH�HWZDV�QlKHU�NRPPHQWLHUW��GLH�DXV�GHQ�GUHL�HUVWHQ��ZHVHQWOLFKHQ�$Q�
VDW]SXQNWHQ�UHVXOWLHUHQ�
$XVJDQJVSXQNW� LVW� HLQH� JOHLFKPl�LJ� YHUWHLOWH� ,QIRUPDWLRQ�GDU�EHU�� GD��GLH� ,QYHVWLWLRQ

HLQHU�EHVWLPPWHQ�.ODVVH�DQJHK|UW��LQQHUKDOE�GHUHU�HV�]ZHL�7\SHQ�JLEW��0DQ�NDQQ�VLFK�YRU�
VWHOOHQ��GD��GLHVH� ,QIRUPDWLRQ� DXV� GHU� ,QYHVWLWLRQVSODQXQJ�GHV�.UHGLWQDFKIUDJHUV� VWDPPW
XQG� RKQH� ZHLWHUHV� YHULIL]LHUW� ZHUGHQ� NDQQ�� 6LH� N|QQWH� DXFK� (UJHEQLV� HLQHU� YRUOlXILJHQ
.UHGLWZ�UGLJNHLWVSU�IXQJ�GXUFK�GLH�%DQNHQ�VHLQ���EHU�GLH�QLFKW�HLJHQV�HQWVFKLHGHQ�ZLUG�
]XP�%HLVSLHO�ZHLO�GLH�%DQNHQDXIVLFKW�HLQ�EHVWLPPWHV�0LQGHVWQLYHDX�GHU�3U�IXQJ�GXUFKVHW�
]HQ�ZLOO�XQG�NDQQ�

5HLKHQIROJH�GHU�=�JH

�� 'HU�.UHGLWQHKPHU�JLEW�GHQ�]ZHL�%DQNHQ�VHLQH�1DFKIUDJHIXQNWLRQHQ�EHNDQQW�
�� 'HU�HQGJ�OWLJH�3URMHNWW\S�GHU�,QYHVWLWLRQ�GHV�.UHGLWQHKPHUV�ZLUG�UHDOLVLHUW�
�� 'LH�EHLGHQ�%DQNHQ�HQWVFKHLGHQ�VLPXOWDQ��EHU�GLH�.UHGLWZ�UGLJNHLWVSU�IXQJ�
�� 'LH�%DQNHQ�HQWVFKHLGHQ�VLPXOWDQ��EHU�GLH�.UHGLWYHUJDEH�XQG�GLH�=LQVVlW]H�
�� 'DV�3URMHNW�ZLUG�GXUFKJHI�KUW��GLH�=DKOXQJHQ�UHDOLVLHUW�
*HJHQVWDQG�GHU�0RGHOOLHUXQJ�VLQG�KLHU��ZLH�EHL�6&+1,7=(5��OHGLJOLFK�GLH�6FKULWWH���XQG

���GLH��EULJHQ�=�JH�ZHUGHQ�GXUFK�JHHLJQHWH�$QQDKPHQ�RSHUDWLRQDOLVLHUW�

,QYHVWLWLRQ

0LW�:DKUVFKHLQOLFKNHLW��γ��LVW�GLH�,QYHVWLWLRQ�YRP�JXWHQ�7\S��'DQQ�HUEULQJW�VLH�PLW�6LFKHU�
KHLW� GHQ�&DVK�IORZ� �9�� �0LW� GHU�*HJHQZDKUVFKHLQOLFKNHLW� � �²γ� � LVW� GLH� ,QYHVWLWLRQ� YRP
VFKOHFKWHQ�7\S��(LQH�VFKOHFKWH�,QYHVWLWLRQ�I�KUW�QXU�PLW�:DKUVFKHLQOLFKNHLW��π��]XP�(UIROJ
9���$QGHUHQIDOOV��DOVR�PLW���²π���VWHOOW�VLH�VLFK�DOV�)HKOVFKODJ�KHUDXV��XQG�HV�UHVXOWLHUHQ�NHL�
QHUOHL�(LQ]DKOXQJV�EHUVFK�VVH�

γ��VWHKW�RIIHQEDU�I�U�GLH�=XVDPPHQVHW]XQJ�GHU�.UHGLWQDFKIUDJH�LQQHUKDOE�GHU�EHWUDFK�
WHWHQ�.ODVVH��'LH�NRPSOHPHQWlUH�*U|�H���²γ��N|QQWH�PDQ�DOV�GLH�:DKUVFKHLQOLFKNHLW�GDI�U
DQVHKHQ��GD��EHL�HLQHU�YRUOlXILJHQ�3U�IXQJ�HLQ�VFKOHFKWHV�3URMHNW�QLFKW�DOV�VROFKHV�HUNDQQW



�

ZXUGH��'DQQ�ZlUH� �γ� � HLQ� ,QGLNDWRU� I�U�GLH�4XDOLWlW�GHU�0LQGHVWSU�IXQJ�XQG�GDPLW� HLQH
6WHXHUXQJVJU|�H�GHU�%DQNHQDXIVLFKW��'HU�3DUDPHWHU��π��Ol�W�VLFK�LQWHUSUHWLHUHQ�DOV�LQYHUVHV
0D��GHU�8QWHUVFKLHGOLFKNHLW�GHU�3URMHNWH��-H�NOHLQHU� �π�� �GHVWR�VWlUNHU�XQWHUVFKHLGHQ�VLFK
VFKOHFKWH�XQG�JXWH�3URMHNWH�
'LH� ,QYHVWLWLRQVWHFKQRORJLH� LVW� OLQHDU� XQG� WHLOEDU�� 'HU� %HWUDJ� � ,� � VWHOOW� GLH� ,QYHVWL�

WLRQVREHUJUHQ]H�GDU��'LHVH�=XVDW]DQQDKPH� LVW� HUIRUGHUOLFK��ZHLO� HV�KLHU� LP�*HJHQVDW]�]X
6&+1,7=(5�0RGHOO�GD]X�NRPPHQ�NDQQ��GD��QXU�HLQH�%DQN�HLQHQ�.UHGLW�YHUJLEW�XQG�GLHVHU
NOHLQHU�LVW�DOV��,���:LUG�DOVR�OHGLJOLFK�HLQ�%HWUDJ�YRQ��α⋅,���α������LQYHVWLHUW��UHVXOWLHUW�LP�(U�
IROJVIDOO�HLQ�&DVK�IORZ�YRQ��α⋅9�
,P�HLQ]HOQHQ�VROO�JHOWHQ�

( )[ ]π γ γ π µ⋅ < < + − ⋅ ⋅ ≡ ⋅9 , 9 9� �

ZREHL
π (UIROJVZDKUVFKHLQOLFKNHLW�HLQHU�VFKOHFKWHQ�,QYHVWLWLRQ
µ ([�DQWH�(UIROJVZDKUVFKHLQOLFKNHLW�HLQHU�,QYHVWLWLRQ��YRU�3U�IXQJ��

,Q�:RUWHQ�EHVDJHQ�GLH�8QJOHLFKXQJHQ��GD��HLQH�VFKOHFKWH�,QYHVWLWLRQ�QLFKW�ILQDQ]LHUW�ZLUG�
ZHQQ�VLH�DOV�VROFKH�HUNDQQW�ZLUG��XQG�GD��HLQH�%DQN�LQ�8QNHQQWQLV�GHV�JHQDXHQ�,QYHVWLWL�
RQVW\SV�]X�HLQHU�)LQDQ]LHUXQJ�EHUHLW�LVW�

.UHGLWQDFKIUDJH

'LH�1DFKIUDJHIXQNWLRQHQ�GHV�.UHGLWQHKPHUV�KDEHQ�GDV�IROJHQGH�$XVVHKHQ�

( ) ( ).
,

E 5 5 E / 5 5L L M L M= − ⋅ − = ⋅ − +
�

I�U��L��M� �������XQG��L�≠�M�

ZREHL
.L .UHGLWQDFKIUDJH�EHL�%DQN�L
5L .UHGLW]LQVIDNWRU������=LQVVDW]��GHU�%DQN�L
E 3DUDPHWHU�I�U�GLH�:HWWEHZHUEVLQWHQVLWlW

/� ≡
⋅
,
E�
���+LOIVYDULDEOH��QHJDWLY�PLW�GHU�:HWWEHZHUEVLQWHQVLWlW�NRUUHOLHUW�

:LH�REHQ�HUOlXWHUW��KDW�GHU�.UHGLWQHKPHU�DXV�QLFKW�QlKHU�PRGHOOLHUWHQ�*U�QGHQ�HLQH�3Ul�
IHUHQ]�GDI�U��]ZHL�.UHGLWEH]LHKXQJHQ�]X�XQWHUKDOWHQ��'D�DXV�([�DQWH�6LFKW�GLH�,QYHVWLWLRQ
ORKQHQG�LVW��EHOlXIW�VLFK�GLH�JHVDPWH�.UHGLWQDFKIUDJH��.��.���DXI�GHQ�PD[LPDOHQ�,QYHVWL�
WLRQVEHWUDJ��:HLO�HU�NHLQH�HLJHQHQ�0LWWHO�HLQVHW]W��Z�UGH�GHU�.UHGLWQHKPHU�VRODQJH�HLQHQ
.UHGLW�QDFKIUDJHQ��ZLH�GHU�&DVK�IORZ� LP�(UIROJVIDOO� �9� �JU|�HU� LVW�DOV�GLH�5�FN]DKOXQJV�
YHUSIOLFKWXQJ��XQDEKlQJLJ�GDYRQ��ZLH�XQZDKUVFKHLQOLFK�GHU�(UIROJ� LVW��%HL�JOHLFKHP�=LQV
VWLPPHQ�GLH�7HLONUHGLWEHWUlJH��EHUHLQ��:lKOHQ�GLH�%DQNHQ�DEHU�XQWHUVFKLHGOLFKH�=LQVVlW]H�
VR�NDQQ�GLH�%DQN�PLW�GHP�QLHGULJHUHQ�=LQVVDW]� HLQHQ�K|KHUHQ�.UHGLW� YHUJHEHQ�� ,Q�ZHO�
FKHP�8PIDQJ�GHU�.UHGLWQDFKIUDJHU�DXI�=LQVXQWHUVFKLHGH�UHDJLHUW��NHQQ]HLFKQHW�GLH�:HWW�
EHZHUEVLQWHQVLWlW�RGHU��DQGHUV�DXVJHGU�FNW��GHQ�*UDG�GHU�+HWHURJHQLWlW�GHU�YHUVFKLHGHQHQ
.UHGLWH�DXV�6LFKW�GHV�.UHGLWQHKPHUV�

3U�IWHFKQRORJLH

:HQQ�KLHU�YRQ�3U�IXQJ�GLH�5HGH� LVW��EH]LHKW� VLFK�GLHV� VWHWV� DXI�HLQH�3U�IXQJ��EHU� HLQHQ
0LQGHVWVWDQGDUG� KLQDXV�� (LQH� VROFKH� ]XVlW]OLFKH� 3U�IXQJ� ZHUGHQ� GLH� %DQNHQ� QXU� GDQQ
GXUFKI�KUHQ��ZHQQ�GLHV�²�XQWHU�(LQEH]LHKXQJ�GHU�:HWWEHZHUEVZLUNXQJHQ�²�]X�HLQHU�6WHL�
JHUXQJ�GHV�HUZDUWHWHQ�*HZLQQV�I�KUW��'HU�0LQGHVWVWDQGDUG�LVW�KLQJHJHQ�QLFKW�GLVSRVLWLY�
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8QWHU� ,QNDXIQDKPH� YRQ� LQGLYLGXHOOHQ� 3U�INRVWHQ� N|QQHQ� GLH� %DQNHQ� GHQ� 3URMHNWW\S
PLW�6LFKHUKHLW�LGHQWLIL]LHUHQ��'DV�3U�IHUJHEQLV�VWHOOW�HLQH�SULYDWH�,QIRUPDWLRQ�GDU��DQGHUHQ�
IDOOV�HUJlEH�VLFK�ZLHGHUXP�GLH�WULYLDOH�/|VXQJ��GD��NHLQHUOHL�3U�IDQUHL]H�EHVWHKHQ��$XV�GHQ
$QQDKPHQ��EHU�GLH�,QYHVWLWLRQ�HUJLEW�VLFK� VFKOLH�OLFK��GD�� LP�)DOO�GHU�3U�IXQJ�GLH�%DQN
OHGLJOLFK�EHL�HLQHP�SRVLWLYHQ�3U�IHUJHEQLV�]X�HLQHU�.UHGLWYHUJDEH�EHUHLW�LVW��$XI�GLH�(LQEH�
]LHKXQJ�HLQHU�,UUWXPVP|JOLFKNHLW�EHL�GHU�3U�IXQJ�ZLUG�YHU]LFKWHW� �YJO��GD]X� LQ�EH]XJ�DXI
HLQH� (PLVVLRQVEDQN� 1(86� ������ VLHKH� LQ� EH]XJ� DXI� DOWHUQDWLYH� 3U�IWHFKQRORJLHQ� DXFK
%52(&.(5������XQG�5,25'$1�������

��� 3UHLVZHWWEHZHUE�EHL�JHJHEHQHU�3U�IXQJVHQWVFKHLGXQJ

,P� IROJHQGHQ�ZHUGHQ� GLH� (UJHEQLVVH� HUPLWWHOW��:LH� �EOLFK� ZLUG� EHL� HLQHP�PHKUVWXILJHQ
6SLHO�UHNXUVLY�YRUJHJDQJHQ��GDV�KHL�W��]XQlFKVW�ZLUG�I�U�JHJHEHQH�3U�IXQJVHQWVFKHLGXQJHQ
GHU� MHZHLOV� UHVXOWLHUHQGH�3UHLVZHWWEHZHUE� XQWHUVXFKW��'UHL�.RQVWHOODWLRQHQ� VLQG� HLQ]XEH�
]LHKHQ�

����� 3U�IXQJ�GXUFK�EHLGH�%DQNHQ

'D�EHL�GHU�3U�IXQJ�HLQH�)HKOHUP|JOLFKNHLW�DXVJHVFKORVVHQ�LVW��VWLPPHQ�GLH�3U�IXQJVHUJHE�
QLVVH��EHUHLQ��ZHQQ�EHLGH�%DQNHQ�HLQH�.UHGLWZ�UGLJNHLWVSU�IXQJ�YRUJHQRPPHQ�KDEHQ��,VW
GDV�(UJHEQLV�SRVLWLY��JLEW�HV�]ZHL�.UHGLWH��DQGHUHQIDOOV�ZLUG�NHLQ�.UHGLW�YHUJHEHQ��.RPPW
HV�]X�HLQHU�.UHGLWYHUJDEH��EHWUlJW�GHU�*HZLQQ�GHU�%DQNHQ

( ) ( )* 5 E / 5 5L L L M= − ⋅ ⋅ − +� I�U��L��M� �������XQG��L�≠�M�

ZREHL
*L *HZLQQ�GHU�%DQN�L�DXV�6LFKW�QDFK�GHU�3U�IXQJVHQWVFKHLGXQJ�

'LH�QRWZHQGLJHQ�%HGLQJXQJHQ�I�U�GDV�*HZLQQPD[LPXP�ODXWHQ

( )∂
∂
*
5

E / 5 5L

L
L M= ⋅ − ⋅ + + =� � � I�U��L��M� �������XQG��L�≠�M�

0DQ�HUKlOW�GDV�HLQGHXWLJH��V\PPHWULVFKH�*OHLFKJHZLFKW

5 /
L

= +� I�U�L� ������

. E / ,L = ⋅ = ⋅�� I�U�L� ������

* E /L = ⋅ � I�U�L� ������

'LH�*OHLFKJHZLFKWV]LQVVlW]H�VLQG�XP�VR�JHULQJHU��MH�QLHGULJHU�GLH�+LOIVYDULDEOH��/���MH�K|KHU
DOVR�GHU�:HWWEHZHUEVSDUDPHWHU��E��LVW��,QIROJH�GHU�6\PPHWULH�GHU�/|VXQJ�ZHUGHQ�GLH�.UH�
GLWEHWUlJH�GDGXUFK�DEHU�QLFKW�EHHLQIOX�W��$OOHUGLQJV�VLQG�GLH�*HZLQQH�EHL�JU|�HUHP�:HWW�
EHZHUE�QLHGULJHU��9RUDXVVHW]XQJ�I�U�HLQHQ�*HZLQQ�LVW�QDW�UOLFK��GD��HV�VLFK�XP�HLQ�JXWHV
3URMHNW�KDQGHOW��DQGHUHQIDOOV�ZLUG�DXI�GLH�.UHGLWYHUJDEH�YHU]LFKWHW��'HU�HUZDUWHWH�*HZLQQ
GHU�%DQNHQ�DXV�6LFKW�YRU�GHU�3U�IXQJVHQWVFKHLGXQJ�ODXWHW�GHVKDOE

( )( * & E /L = − + ⋅ ⋅γ � �

����� 3U�IXQJ�GXUFK�NHLQH�GHU�%DQNHQ

6RIHUQ�NHLQH�ZHLWHUH�3U�IXQJ�EHWULHEHQ�ZLUG��VLQG�EHLGH�%DQNHQ�]XU�.UHGLWYHUJDEH�EHUHLW�
'LHV�HUJLEW�VLFK�DXV�GHQ�$QQDKPHQ��EHU�GHQ�$QWHLO�GHU�JXWHQ�3URMHNWH�XQG�GLH�(UIROJV�



�

ZDKUVFKHLQOLFKNHLW�GHU�VFKOHFKWHQ�3URMHNWH��%HL�9HU]LFKW�DXI�GLH�3U�IXQJ�HQWIlOOW�GLH�8QWHU�
VFKHLGXQJ�]ZLVFKHQ�GHU�([�DQWH��XQG�GHU�([�SRVW�6LFKW��LQ�MHGHP�)DOO�LVW�GHU�*HZLQQ�GHU
%DQNHQ�XQVLFKHU��'LH�HUZDUWHWHQ�*HZLQQH�EHWUDJHQ

( ) ( ) ( )( * 5 E / 5 5L L L M= ⋅ − ⋅ ⋅ − +µ � I�U��L��M� �������XQG��L�≠�M�

XQG�GLH�QRWZHQGLJHQ�%HGLQJXQJHQ�I�U�GLH�*HZLQQPD[LPD�ODXWHQ

( ) ( )∂
∂

µ µ µ
( *

5
E / 5 5L

L
L M= ⋅ ⋅ − ⋅ ⋅ + ⋅ + =� � � I�U��L��M� �������XQG��L�≠�M�

'LH�ZLHGHUXP�V\PPHWULVFKH�*OHLFKJHZLFKWVO|VXQJ�HUKlOW�PDQ�PLW

5 /L = + + −
�

� µ
µ

I�U�L� ������

. E / ,L = ⋅ = ⋅�� I�U�L� ������

( )( * E /L = ⋅ ⋅µ � I�U�L� ������

(V�]HLJW�VLFK�DOVR��GD��GLH�=LQVVlW]H�K|KHU�VLQG��ZHQQ�GLH�%DQNHQ�QLFKW�SU�IHQ��'HU�4XRWL�
HQW� LQ�GHU�*OHLFKXQJ� I�U�GLH� �5L� � NDQQ� DEHU�QLFKW� DOV�$XVIDOOSUlPLH� LQWHUSUHWLHUW�ZHUGHQ�
GHQQ� HV� JHKW� QLFKW� XP� GHQ� PDUNWJHUHFKWHQ� $XVJOHLFK� �EHUQRPPHQHU� $XVIDOOJHIDKUHQ�
VRQGHUQ�XP�GDV�(UJHEQLV�GHU�LQGLYLGXHOOHQ�2SWLPLHUXQJ��'LH�7DWVDFKH��GD��EHL�HLQHU�.UH�
GLWYHUJDEH�RKQH�3U�IXQJ�QXU�PLW�HLQHU�EHVWLPPWHQ�:DKUVFKHLQOLFKNHLW� �NOHLQHU�HLQV�� HLQH
SRVLWLYH�5HQGLWH�HU]LHOW�ZLUG��YHUlQGHUW�DXV�6LFKW�HLQHU�HLQ]HOQHQ�%DQN�GHQ�7UDGH�RII�]ZL�
VFKHQ�HLQHP�K|KHUHQ�=LQV�XQG�GHP�GDPLW�YHUEXQGHQHQ�QLHGULJHUHQ�.UHGLW�]XJXQVWHQ�GHV
K|KHUHQ�=LQVHV��'LH�GXUFK�HLQHQ�K|KHUHQ�=LQV�EHZLUNWH�0LQGHUXQJ�GHU�.UHGLWDXV]DKOXQJ
EOHLEW� JOHLFK�� GLH�0LQGHUXQJ� GHU� 7LOJXQJVHLQ]DKOXQJ� LVW� KLQJHJHQ� JHULQJHU�� ,P� (UJHEQLV
ZLUG�HLQH�=LQVHUK|KXQJ�ÅORKQHQGHU´��%HL�HLQHU�JUDSKLVFKHQ�'DUVWHOOXQJ�lX�HUW�VLFK�GLHV�LQ
HLQHU�9HUVFKLHEXQJ�GHU�MHZHLOV�VWHLJHQGHQ�%HVWH�$QWZRUW�)XQNWLRQHQ�QDFK�DX�HQ��'D�3UHL�
VH�VWUDWHJLVFKH�.RPSOHPHQWH�VLQG��YHUVWlUNW�VLFK�GLH�]LQVHUK|KHQGH�:LUNXQJ�QRFK��(V�Ol�W
VLFK�DOVR�IROJHUQ��GD��GHU�9HU]LFKW�DXI�HLQH�.UHGLWZ�UGLJNHLWVSU�IXQJ�LP�(UJHEQLV�]X�HLQHU
9HUULQJHUXQJ�GHV�:HWWEHZHUEV��JHPHVVHQ�DQ�GHQ�0DUNWHUJHEQLVVHQ��I�KUW��$XI�GLH�LQGLYL�
GXHOOHQ�.UHGLWEHWUlJH�KDW�GLH�=LQVHUK|KXQJ�DOOHUGLQJV�NHLQHQ�(LQIOX���ZHLO�GLH�=LQVGLIIH�
UHQ]�QXOO�EHWUlJW��'LHV�JLOW�VHOEVWYHUVWlQGOLFK�QXU�GDQQ��ZHQQ�GLH�=LQVHQ�GLH�KLHU�QLFKW�H[�
SOL]LHUWH�3DUWL]LSDWLRQVEHGLQJXQJ�GHV�.UHGLWQDFKIUDJHUV�QLFKW�YHUOHW]HQ��'LHV�I�KUW�]X�HLQHU
8QWHUJUHQ]H�I�U��9���GLH�DQQDKPHJHPl��HUI�OOW�VHLQ�VROO�
%HPHUNHQVZHUW�LVW��GD��VHOEVW�XQWHU�9HUQDFKOlVVLJXQJ�GHU�3U�INRVWHQ�GHU�HUZDUWHWH�*H�

ZLQQ� EHLGHU� %DQNHQ� JU|�HU� LVW�� ZHQQ� VLH� QLFKW� SU�IHQ� � �µ�!�γ��� � 'LHV� HUVFKHLQW� �EHUUD�
VFKHQG��ZHLO�GLH�%DQNHQ�EHL�9HU]LFKW�DXI�GLH�3U�IXQJ�.UHGLWPLWWHO�DXFK�I�U�QLFKW�ORKQHQGH
3URMHNWH�DXIZHQGHQ��GLH�LP�'XUFKVFKQLWW�GHQ�(LQVDW]�QLFKW�ZLHGHU�KHUDXVKROHQ��(LQH�8U�
VDFKH�GDI�U� LVW�GLH�VFKRQ�EHVFKULHEHQH�=LQVHUK|KXQJ��(QWVFKHLGHQG�ZLUNW�VLFK�DEHU�DXFK
DXV��GD��VHOEVW�GDV�VFKOHFKWH�3URMHNW�HLQHQ�JHZLVVHQ�hEHUVFKX��YRU�=LQVHQ�HUZLUWVFKDIWHW�
,P�)DOO�YRQ��π� ����RGHU�JOHLFKEHGHXWHQG��µ� �γ���ZLH�EHL�6&+1,7=(5��VWLPPHQ�GLH�HUZDU�
WHWHQ�([�DQWH�*HZLQQH�YRU�3U�INRVWHQ��EHUHLQ��,QVJHVDPW�VLQG�GLH�HUZDUWHWHQ�5�FNIO�VVH
DXV�GHU�([�DQWH�6LFKW�DOVR�DXV�]ZHL�*U�QGHQ�K|KHU�DOV�LP�)DOO�GHU�DXVVFKOLH�OLFKHQ�)LQDQ�
]LHUXQJ�VLFKHUHU�3URMHNWH��:LH�LQ�YLHOHQ�DQGHUHQ�)lOOHQ�DXFK�EH]LHKW�HLQH�HLQIDFKH�,QWXLWLRQ
GLH�:HWWEHZHUEVZLUNXQJHQ�QLFKW�NRUUHNW�HLQ�



�

����� 3U�IXQJ�GXUFK�JHQDX�HLQH�GHU�%DQNHQ

'LH�SU�IHQGH�%DQN�ZLUG� LQ�GLHVHP�$EVFKQLWW�PLW� ��� � LQGL]LHUW��GLH�QLFKW�SU�IHQGH�PLW� ���
)�U�%DQN���JLOW�ZLHGHUXP��GD��VLH�QXU�GDQQ�HLQHQ�.UHGLW�YHUJLEW��ZHQQ�GLH�3U�IXQJ�SRVLWLY
DXVJHIDOOHQ�LVW��)�U�%DQN���LVW�GDV�3U�IHUJHEQLV�HLQH�QLFKW�YHUI�JEDUH�,QIRUPDWLRQ��$XV�GHU
6LPXOWDQHLWlW�GHU�SRWHQWLHOOHQ�.UHGLWYHUJDEH�IROJW��GD��DXFK�GLH�7DWVDFKH��RE�%DQN���HLQHQ
.UHGLW�YHUJLEW�RGHU�QLFKW��XQEHREDFKWEDU�LVW��=X�VXFKHQ�LVW�LP�IROJHQGHQ�DOVR�QDFK�HLQHP
%D\HVLDQLVFKHQ�*OHLFKJHZLFKW��LQ�GHP�%DQN���QXU�PLW�EHNDQQWHQ�:DKUVFKHLQOLFKNHLWHQ�GD�
YRQ�DXVJHKHQ�NDQQ��GD��%DQN���HLQHQ�.UHGLW�YHUJLEW���γ���RGHU�QLFKW����²γ����'LHV�NDQQ�DEHU
QLFKW�LQ�HLQH�GLIIHUHQ]LHUHQGH�.UHGLWYHUJDEH��RGHU�=LQVSROLWLN�XPJHVHW]W�ZHUGHQ�
=X�EHDFKWHQ�LVW�IHUQHU��GD��DXFK�GLH�1DFKIUDJH�GHV�.UHGLWQHKPHUV�YRQ�GHU�.UHGLWDEVD�

JH�GXUFK�GLH�%DQN���QLFKW�EHHLQIOX�W�ZLUG��'LHV�LVW�]XP�HLQHQ�GXUFK�GLH�$QQDKPH��EHU�GLH
5HLKHQIROJH�GHU�=�JH�DXVJHVFKORVVHQ��=XP�DQGHUHQ�Z�UGH�VLFK�DEHU�DXFK�DQGHUHQIDOOV�GHU
.UHGLWQHKPHU�QLFKW�GXUFK�HLQH�DEZHLFKHQGH�1DFKIUDJH�DOV�VFKOHFKWHU�7\S�RIIHQEDUHQ��ZHLO
GLHV�HLQH�.UHGLWDEVDJH�DXFK�GXUFK�%DQN���QDFK�VLFK�]|JH��'D�DXFK�GLH�VFKOHFKWHQ�3URMHNWH
ZHQLJVWHQV�PLW� HLQHU� JHZLVVHQ�:DKUVFKHLQOLFKNHLW� HLQHQ�hEHUVFKX�� �EHU� GLH�9HU]LQVXQJ
XQG� 7LOJXQJ� HUEULQJHQ�� LVW� GHU� .UHGLWQHKPHU� LQ� MHGHP� )DOO� DQ� GHU� 'XUFKI�KUXQJ� HLQHU
P|JOLFKVW�JUR�HQ�,QYHVWLWLRQ�LQWHUHVVLHUW�
)�U�GHQ�*HZLQQ�DXV�([�SRVW�6LFKW�E]Z��GHQ�HUZDUWHWHQ�*HZLQQ�HUKlOW�PDQ
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'LH�QRWZHQGLJHQ�0D[LPXPEHGLQJXQJHQ�DOV�%DVLV�I�U�GLH�%HVWH�$QWZRUW�)XQNWLRQHQ�HUJH�
EHQ�VLFK�DOV
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+LHU�LVW�GDV�*OHLFKJHZLFKW�QLFKW�PHKU�V\PPHWULVFK��YLHOPHKU�NRPPW�PDQ�]X
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:LH�GLH�*OHLFKXQJ�I�U�GHQ�.UHGLW�GHU�%DQN���]HLJW��LVW�DOV�5DQGEHGLQJXQJ�I�U�GLH�+LOIVYD�
ULDEOH��/�≥�0��]X�EHDFKWHQ��'HU�NRPSOHPHQWlUH�)DOO�LPSOL]LHUW��GD��GLH�8QWHUQHKPXQJ�EHL
%DQN���HLQHQ�JU|�HUHQ�.UHGLW�DOV�GHQ�,QYHVWLWLRQVEHWUDJ��,��DXIQLPPW�XQG�GLH�'LIIHUHQ]�EHL
GHU�%DQN���]XP�=LQVVDW]��5���DQOHJW��'HUDUWLJH�6RQGHUIlOOH�VLQG�KLHU�QLFKW�YRQ�,QWHUHVVH�
'LH�QLFKW�SU�IHQGH�%DQN���IRUGHUW�HLQHQ�K|KHUHQ�=LQVVDW]�DOV�%DQN���XQG�NDQQ�GHVKDOE

DXFK�QXU�ZHQLJHU�DOV�GLH�+lOIWH�GHU�.UHGLWQDFKIUDJH�DQ�VLFK�]LHKHQ��$OOHUGLQJV�LVW�GHU�=LQV
GHU�%DQN���LPPHU�QRFK�K|KHU�DOV�LQ�GHP�)DOO��ZR�EHLGH�%DQNHQ�SU�IHQ��'LHV�LVW�ZLHGHUXP



�

HLQH�)ROJH�GHU�VWUDWHJLVFKHQ�.RPSOHPHQWDULWlW�GHU�3UHLVH��8QWHU�GHU�%HGLQJXQJ�GHV�SRVLWL�
YHQ�3U�IHUJHEQLVVHV�HU]LHOW�%DQN���HLQHQ�*HZLQQ��GHU�K|KHU� LVW�DOV�GHU�HUZDUWHWH�*HZLQQ
YRQ�%DQN����0D�JHEOLFK�I�U�GDV�:HLWHUH�LVW�DEHU�GHU�DXV�([�DQWH�6LFKW�HUZDUWHWH�*HZLQQ�
)�U�GLHVHQ�JLOW

( ) ( )( * & E / 0
�

�= − + ⋅ ⋅ +γ �

��� 'LH�3U�IXQJVHQWVFKHLGXQJHQ�GHU�%DQNHQ

0D�JHEOLFK�I�U�GLH�3U�IXQJVHQWVFKHLGXQJHQ�GHU�%DQNHQ�VLQG�GLH�HUZDUWHWHQ�*HZLQQH�DXV
GHU�([�DQWH�6LFKW��EHL�GHQHQ�GHU�VLFK�DXV�GHU�3U�IXQJVHQWVFKHLGXQJ�HUJHEHQGH�3UHLVZHWW�
EHZHUE�DQWL]LSLHUW�ZLUG��8QWHU�9HUZHQGXQJ�GHU�(UJHEQLVVH�DXV�$EVFKQLWW�����Ol�W�VLFK�GLH
IROJHQGH�$XV]DKOXQJVPDWUL[�JHZLQQHQ�

%DQN��
%DQN�� SU�IW SU�IW�QLFKW

SU�IW ²&���γ⋅E⋅/� ²&���γ⋅E⋅�/�0��

²&���γ⋅E⋅/� µ⋅E⋅�/²0��

SU�IW�QLFKW µ⋅E⋅�/²0�� µ⋅E⋅/�

²&���γ⋅E⋅�/�0�� µ⋅E⋅/�

7DEHOOH����(UZDUWHWH�1HWWRJHZLQQH�LQ�$EKlQJLJNHLW�YRQ�GHQ�3U�IVWUDWHJLHQ�

,Q�GHU�REHUHQ�=HLOH�HLQHV�)HOGHV� VWHKW�GHU�HUZDUWHWH�1HWWRJHZLQQ� I�U�%DQN����GLH�XQWHUH
=HLOH�JHK|UW�]X�%DQN���
'LH� ZHLWHUH� $UJXPHQWDWLRQ� ZLUG� GXUFK� GLH� ([SOLNDWLRQ� GHU� V\PPHWULVFKHQ� %HVWH�

$QWZRUW�)XQNWLRQHQ�HWZDV�HUOHLFKWHUW��(V�JLOW�I�U�%DQN��
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ZREHL
;L ,QGLNDWRUYDULDEOH�I�U�GLH�3U�IXQJ�GXUFK�%DQN�L

�;L� ����%DQN�L�SU�IW��;L� ����%DQN�L�SU�IW�QLFKW�
&∗ NULWLVFKHU�:HUW�I�U�GLH�3U�INRVWHQ��ZHQQ�GLH�DQGHUH�%DQN�SU�IW
&∗∗NULWLVFKHU�:HUW�I�U�GLH�3U�INRVWHQ��ZHQQ�GLH�DQGHUH�%DQN�QLFKW�SU�IW�

XQG�HQWVSUHFKHQG�I�U�%DQN����*UXQGVlW]OLFK�VLQG�MH�QDFK�3DUDPHWHUNRQVWHOODWLRQ�YLHU�7\�
SHQ�YRQ�3U�IXQJVJOHLFKJHZLFKWHQ�P|JOLFK�

�� &���PLQ^&∗�&∗∗`

6LQG�GLH�3U�INRVWHQ�NOHLQHU�DOV�GHU�NOHLQHUH�GHU�NULWLVFKHQ�:HUWH��GDQQ�LVW�Å3U�IHQ´�I�U�EHL�
GH� %DQNHQ� HLQH� GRPLQDQWH� 6WUDWHJLH�� XQG� HV� JLEW� HLQ� HLQGHXWLJHV�*OHLFKJHZLFKW�� LQ� GHP
EHLGH�%DQNHQ�SU�IHQ�



��

�� &�!�PD[^&∗�&∗∗`

6LQG�GLH�3U�INRVWHQ�JU|�HU�DOV�GHU�JU|�HUH�GHU�NULWLVFKHQ�:HUWH��GDQQ� LVW�Å1LFKW�SU�IHQ´
I�U�EHLGH�%DQNHQ�HLQH�GRPLQDQWH�6WUDWHJLH��XQG�HV�JLEW�HLQ�HLQGHXWLJHV�*OHLFKJHZLFKW�� LQ
GHP�EHLGH�%DQNHQ�QLFKW�SU�IHQ�

�� &∗�≤�&�≤�&∗∗

,VW��&∗∗��GHU�JU|�HUH�GHU�NULWLVFKHQ�:HUWH�XQG�OLHJHQ�GLH�3U�INRVWHQ�]ZLVFKHQ�GHQ�NULWLVFKHQ
:HUWHQ��GDQQ�JLEW�HV�]ZHL�DV\PPHWULVFKH�*OHLFKJHZLFKWH�LQ�UHLQHQ�6WUDWHJLHQ��LQ�GHQHQ�JH�
QDX� HLQH�%DQN�SU�IW�� XQG� HLQ� V\PPHWULVFKHV�*OHLFKJHZLFKW� LQ� JHPLVFKWHQ� 6WUDWHJLHQ�PLW
GHU�3U�IZDKUVFKHLQOLFKNHLW

ϕ� = −
−

∗∗

∗∗ ∗
& &

& &
�

'LH�3U�IZDKUVFKHLQOLFKNHLW� I�KUW�]X�HLQHP�VWHWLJHQ�hEHUJDQJ�]X�GHQ�.RQVWHOODWLRQHQ� ���
XQG� � ���� �'HVKDOE� LVW� HV� XQHUKHEOLFK�� ZHOFKHU�.RQVWHOODWLRQ� GLH�*UHQ]IlOOH� ]XJHVFKODJHQ
ZHUGHQ��'D� VLFK� GLH�%DQNHQ� H[� DQWH� QLFKW� XQWHUVFKHLGHQ�� ZHLVHQ� GLH� V\PPHWULVFKHQ� JH�
PLVFKWHQ�*OHLFKJHZLFKWVVWUDWHJLHQ�GLH�JU|�HUH�3ODXVLELOLWlW�DXI�

�� &∗∗�≤�&�≤�&∗

,VW��&∗��GHU�JU|�HUH�GHU�NULWLVFKHQ�:HUWH�XQG�OLHJHQ�GLH�3U�INRVWHQ�]ZLVFKHQ�GHQ�NULWLVFKHQ
:HUWHQ�� GDQQ� JLEW� HV� ]ZHL� V\PPHWULVFKH� *OHLFKJHZLFKWH� LQ� UHLQHQ� 6WUDWHJLHQ�� LQ� GHQHQ
HQWZHGHU� EHLGH� %DQNHQ� SU�IHQ� RGHU� NHLQH� GHU� %DQNHQ� SU�IW�� XQG� HLQ� V\PPHWULVFKHV
*OHLFKJHZLFKW�LQ�JHPLVFKWHQ�6WUDWHJLHQ�PLW�GHU�3U�IZDKUVFKHLQOLFKNHLW

ϕ� = −
−

∗∗

∗ ∗∗
& &

& &
�

,Q�GLHVHP�)DOO�NDQQ�]ZLVFKHQ�GHQ�GUHL�V\PPHWULVFKHQ�*OHLFKJHZLFKWHQ�QLFKW�RKQH�ZHLWH�
UHV�HLQH�SODXVLEOH�$XVZDKO�JHWURIIHQ�ZHUGHQ�
.HLQH� GHU�.RQVWHOODWLRQHQ� � ��� � ELV� � ��� � NDQQ� YRQ� YRUQKHUHLQ� DXVJHVFKORVVHQ�ZHUGHQ�

GHPQDFK�VLQG�DOOH�GHU�EHVFKULHEHQHQ�*OHLFKJHZLFKWH�P|JOLFK��=XU�(ULQQHUXQJ�VHL�GDUDXI
KLQJHZLHVHQ��GD��LP�6&+1,7=(5�0RGHOO�QXU�GLH�.RQVWHOODWLRQ������HLQ�*OHLFKJHZLFKW�GDU�
VWHOOHQ�NDQQ��$OV�HUVWHV�(UJHEQLV� Ol�W� VLFK�GHPQDFK� IHVWKDOWHQ��GD��GLH�KLHU� YRUJHWUDJHQH
0RGHOOLHUXQJ�GLIIHUHQ]LHUWHUH�(UJHEQLVVH�HUP|JOLFKW��.RQNUHWHUH�$XVVDJHQ�ODVVHQ�VLFK�I�U
HLQ]HOQH�3DUDPHWHUNRQVWHOODWLRQHQ�DQJHEHQ�

'LH�VFKOHFKWH�,QYHVWLWLRQ�LVW�ÅVHKU�VFKOHFKW´��π�→����

6LQG� GLH� 3URMHNWH� VHKU� XQWHUVFKLHGOLFK�� I�KUW� DOVR� GLH� VFKOHFKWH� ,QYHVWLWLRQ� QXU�PLW� HLQHU
YHUQDFKOlVVLJEDUHQ�:DKUVFKHLQOLFKNHLW�]X�HLQHP�(UIROJ��HUKlOW�PDQ�IROJHQGH�(LJHQVFKDIWHQ
�VLHKH�GD]X�DXFK�GHQ�$QKDQJ��

� < <∗ ∗∗& & �

'HPQDFK�VFKHLGHW�GLH�.RQVWHOODWLRQ������DXV��:HLWHU�JLOW
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0LW�]XQHKPHQGHP�:HWWEHZHUE��E��HQWZLFNHOQ�VLFK�DOVR�GLH�NULWLVFKHQ�*UHQ]HQ�DXVHLQDQ�
GHU��VR�GD��EHL�JUR�HP�:HWWEHZHUE�UHJHOPl�LJ�GLH�.RQVWHOODWLRQ������GDV�W\SLVFKH�(UJHEQLV
GDUVWHOOW��'LHVHV�7HLOHUJHEQLV�GHFNW�VLFK�PLW�GHP�6&+1,7=(5�0RGHOO��ZHLO�EHNDQQWOLFK�GHU
%(575$1'�:HWWEHZHUE� LP�(UJHEQLV�GHU�YROOVWlQGLJHQ�.RQNXUUHQ]�JOHLFKNRPPW�� ,VW�GHU
:HWWEHZHUEVSDUDPHWHU��E��KLQJHJHQ�QLHGULJ��OLHJHQ�GLH�NULWLVFKHQ�*UHQ]HQ�UHODWLY�HQJ�EHL�
HLQDQGHU��GDV�KHL�W��GLH�.RQVWHOODWLRQHQ������RGHU������VLQG�]X�HUZDUWHQ�
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'HU�(LQIOX��GHV�,QYHVWLWLRQV��E]Z��.UHGLWYROXPHQV�OHJW�I�U�GHQ�)DOO�DXVJHSUlJWHQ�:HWWEH�
ZHUEV�GLH�)ROJHUXQJ�QDKH��GD��EHL� JUR�HQ�.UHGLWHQ�GLH� DOOVHLWLJH�3U�IXQJ�GDV� HLQGHXWLJH
*OHLFKJHZLFKW�GDUVWHOOW��ZlKUHQG�EHL�NOHLQHUHQ�.UHGLWHQ�NHLQH�GHU�%DQNHQ�SU�IW�
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(LQH�YHUEHVVHUWH�=XVDPPHQVHW]XQJ�GHU�.UHGLWQDFKIUDJH�I�KUW�]X�HLQHP�JHULQJHUHQ�6SLHO�
UDXP�I�U�JHPLVFKWH�6WUDWHJLHQ�XQG�]X�HLQHU�HUZHLWHUWHQ�%DQGEUHLWH�I�U�3DUDPHWHU��EHL�GH�
QHQ��EHUKDXSW�QLFKW�JHSU�IW�ZLUG�

'LH�VFKOHFKWH�,QYHVWLWLRQ�LVW�ÅIDVW�JXW´��π�→����

1LPPW�GLH�:DKUVFKHLQOLFKNHLW� I�U�GHQ�3URMHNWHUIROJ�GHU�VFKOHFKWHQ�,QYHVWLWLRQ�HLQHQ�KR�
KHQ�:HUW�DQ��XQWHUVFKHLGHQ�VLFK�GLH�JXWH�XQG�GLH�VFKOHFKWH�,QYHVWLWLRQ�NDXP�QRFK��,Q�GLH�
VHP�)DOO�LVW�QDW�UOLFK�]X�EHDFKWHQ��GD��GHQQRFK�GLH�JHQHUHOOH�$QQDKPH��π⋅9���,���µ⋅9��HU�
I�OOW� EOHLEHQ� PX��� 'HVKDOE� LVW� GLH� .RQVWHOODWLRQ� QXU� I�U� HLQHQ� HQJHQ� 3DUDPHWHUEHUHLFK
GHQNEDU��,P�*UHQ]IDOO�HUKlOW�PDQ�

& &∗ ∗∗= < ��

:HQQ�VLFK�GLH�3URMHNWH�NDXP�QRFK�XQWHUVFKHLGHQ��]DKOW�VLFK�I�U�GLH�%DQNHQ�DXV�QDKHOLH�
JHQGHQ�*U�QGHQ�GLH�.UHGLWZ�UGLJNHLWVSU�IXQJ�QLFKW� DXV��'LHV�Z�UGH� VRJDU� GDQQ� JHOWHQ�
ZHQQ�GLH�3U�IXQJ� NRVWHQORV�ZlUH��8UVDFKH� GDI�U� LVW� GHU� REHQ�KHUDXVJHDUEHLWHWH�:HWWEH�
ZHUEVHIIHNW�GHU�3U�IXQJ�
'LH�(UJHEQLVVH�ODVVHQ�VLFK�LQ�GHU�IROJHQGHQ�7DEHOOH�]XVDPPHQIDVVHQ�

VFKOHFKWH�,QYHVWLWLRQ
ÅVHKU�VFKOHFKW´ ÅIDVW�JXW´

KRKHU DV\PPHWULVFKHV
*OHLFKJHZLFKW

:HWWEHZHUE RGHU�JHPLVFKWH NHLQH
6WUDWHJLHQ

JHULQJHU JUR�HU DOOVHLWLJH
.UHGLW 3U�IXQJ 3U�IXQJ

:HWWEHZHUE NOHLQHU
.UHGLW

7DEHOOH����0|JOLFKH�3U�IXQJVJOHLFKJHZLFKWH�



��

,QIROJH�GHU�GLIIHUHQ]LHUWHQ�(UJHEQLVVH�HUZHLVW�VLFK�DXFK�GLH�$QWZRUW�DXI�GLH�+DXSWIUDJH�DOV
SDUDPHWHUDEKlQJLJ��'HU�:HWWEHZHUE� KDW� JHQHUHOO� NHLQH�$XVZLUNXQJHQ� DXI� GLH� 3U�IXQJV�
HQWVFKHLGXQJHQ�GHU�%DQNHQ��ZHQQ�GLH�]X��EHUSU�IHQGHQ�,QYHVWLWLRQHQ�VLFK�QLFKW�QHQQHQV�
ZHUW�XQWHUVFKHLGHQ��$QGHUHQIDOOV�I�KUW�EHL�JU|�HUHQ�.UHGLWHQ�HLQH�:HWWEHZHUEVHUK|KXQJ
HKHU�GD]X��GD��ZHQLJHU��GDV�KHL�W�LP�5DKPHQ�HLQHU�JHPLVFKWHQ�6WUDWHJLH��PLW�HLQHU�:DKU�
VFKHLQOLFKNHLW� NOHLQHU� HLQV�� JHSU�IW�ZLUG�� EHL� NOHLQHUHQ�.UHGLWHQ�ZLUG� GDJHJHQ� WHQGHQ]LHOO
PHKU��DOVR�PLW�HLQHU�SRVLWLYHQ�:DKUVFKHLQOLFKNHLW��JHSU�IW�
1HEHQ�GLHVHQ� UHODWLY� GHXWOLFK�EHOHJEDUHQ�(UJHEQLVVHQ� JLEW� HV� MHGRFK� DXFK�3DUDPHWHU�

NRQVWHOODWLRQHQ���EHU�GLH�NHLQH�NODUH�$XVVDJH�JHPDFKW�ZHUGHQ�NDQQ��)�U�GLH�TXDOLWDWLYH�%H�
GHXWXQJ�NDQQ�PDQ�DEHU� IHVWKDOWHQ��GD��GLH�(QWVFKHLGXQJ��EHU�GLH�.UHGLWZ�UGLJNHLWVSU��
IXQJ� EHVRQGHUV� UHOHYDQW� LVW��ZHQQ� VLFK� GLH� ,QYHVWLWLRQVW\SHQ� QHQQHQVZHUW� XQWHUVFKHLGHQ�
ZHQQ�DOVR�GHU�3DUDPHWHU��π��HLQHQ�NOHLQHQ�:HUW�DQQLPPW�

��� :RKOIDKUWVZLUNXQJHQ�GHV�:HWWEHZHUEV

'LH� ELVKHU� HLQJHQRPPHQH� 6LFKWZHLVH� ZDU� LQVRIHUQ� ÅEHWULHEVZLUWVFKDIWOLFK´�� DOV� GDV� 9HU�
KDOWHQ� HLQ]HOQHU� .UHGLWLQVWLWXWH� XQG� GHUHQ� ,QWHUGHSHQGHQ]� DXI� HLQHP� ROLJRSROLVWLVFKHQ
0DUNW�DQJHVSURFKHQ�ZXUGH��(V�LVW�MHGRFK�DXFK�LQWHUHVVDQW��]X��EHUSU�IHQ��RE�GHU�:HWWEH�
ZHUE� HLQHQ� (LQIOX�� GDUDXI� KDW�� RE� LQ� HLQHP� JHVDPWZLUWVFKDIWOLFKHQ� 6LQQ� Å]XYLHO´� RGHU
Å]XZHQLJ´� JHSU�IW�ZLUG��'LH� HLQJDQJV� YHUWUHWHQH� XQG� DXFK� DQ� DQGHUHQ� 6WHOOHQ� JHlX�HUWH
9HUPXWXQJ�ODXWHW��GD��EHL�KRKHP�:HWWEHZHUE�WHQGHQ]LHOO�]XZHQLJ�JHSU�IW�ZLUG�
'DV�JHVDPWZLUWVFKDIWOLFKH�:RKOIDKUWVNULWHULXP�ZlJW�GLH�3U�INRVWHQ�DE�JHJHQ�GLH�9HU�

VFKZHQGXQJ�GXUFK�GLH�)LQDQ]LHUXQJ� YRQ� ,QYHVWLWLRQHQ�PLW� HLQHP�QHJDWLYHQ�.DSLWDOZHUW�
8QWHU�9HUQDFKOlVVLJXQJ�DOOHU�DQGHUHQ�$VSHNWH�ZlUH�HV�VHOEVWYHUVWlQGOLFK�VLQQYROO��GD��QXU
HLQ�.UHGLWLQVWLWXW�HLQH�3U�IXQJ�YRUQLPPW��+LHU�ZXUGH�DOOHUGLQJV�SHU�$QQDKPH�XQWHUVWHOOW�
GD��HLQ�.UHGLWQDFKIUDJHU�]ZHL�.UHGLWH�QDFKIUDJHQ�P|FKWH��'HPHQWVSUHFKHQG� VROOWHQ�GLH
]ZHLIDFKHQ�3U�INRVWHQ�GXUFK�GLH�]XVlW]OLFKHQ�1HWWR�EHUVFK�VVH�DEJHGHFNW�VHLQ��GDV�KHL�W

( ) ( )− ⋅ + ⋅ − ≥ ⋅ −� & 9 , 9 ,γ µ ⇔
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� � γ π �

ZREHL
&: JHVDPWZLUWVFKDIWOLFKHV�:RKOIDKUWVNULWHULXP�

'DV�:RKOIDKUWVNULWHULXP�Ol�W�VLFK�VR�HLQIDFK�IRUPXOLHUHQ��ZHLO�GLH�7HFKQRORJLH�OLQHDU�XQG
GLH�%DQNHQ�H[�DQWH�V\PPHWULVFK�VLQG��'LH�%H]XJQDKPH�DXI�HLQHQ�7HLONUHGLW�GXUFK�HLQH�HLQ�
]HOQH�%DQN�HU�EULJW�VLFK�GHVKDOE�
,Q�:RUWHQ�EHVDJW�GLH�OHW]WH�8QJOHLFKXQJ��GD��DXV�JHVDPWZLUWVFKDIWOLFKHU�6LFKW�YRQ�EHL�

GHQ�%DQNHQ�JHSU�IW�ZHUGHQ�VROOWH��ZHQQ�GLH�LQGLYLGXHOOHQ�.RVWHQ�QLFKW�JU|�HU�VLQG�DOV�GHU
NULWLVFKH�:HUW��&:���EHL�K|KHUHQ�.RVWHQ�VROOWH�KLQJHJHQ�DXI�GLH�3U�IXQJ�YHU]LFKWHW�ZHUGHQ�
:LH�HUOlXWHUW�� LVW�GLH�3U�IXQJ�GDQQ�EHVRQGHUV�LQWHUHVVDQW��ZHQQ�GLH�,QYHVWLWLRQVW\SHQ�VLFK
VWDUN�XQWHUVFKHLGHQ��ZHQQ� �π� � DOVR�EHVRQGHUV� QLHGULJ� LVW��*HQDX� I�U� GLHVHQ�)DOO� NRQQWHQ
DXFK� GLIIHUHQ]LHUWH� $XVVDJHQ� �EHU� GDV� 3U�IXQJVJOHLFKJHZLFKW� DEJHOHLWHW� ZHUGHQ�� (V� HU�
VFKHLQW�GHVKDOE�VLQQYROO��VLFK�EHL�GHU�ZHLWHUHQ�'LVNXVVLRQ�DXI�GHQ�)DOO��π� ����]X�EHVFKUlQ�
NHQ�
8QWHU�9HUZHQGXQJ�GHU�*OHLFKXQJHQ�DXV�GHP�$QKDQJ�Ol�W�VLFK�]HLJHQ��GD��JLOW
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ZREHL�EHL�JU|�HUHQ�,QYHVWLWLRQHQ�XQG�JHULQJHUHP�:HWWEHZHUE�GLH�XQWHUH�5HODWLRQ�I�U��&∗∗

PD�JHEOLFK� LVW��0LW� ]XQHKPHQGHP�:HWWEHZHUE�EHZHJHQ� VLFK��ZLH�REHQ�XQG� LP�$QKDQJ
JH]HLJW��EHL�IHVWHP��&:��GLH�*UHQ]HQ��&∗��XQG��&∗∗��DXVHLQDQGHU��VR�GD��DE�HLQHP�JHZLVVHQ
3XQNW�GLH�REHUH�5HODWLRQ�I�U��&∗∗��PD�JHEOLFK�ZLUG��'DUDXV�HUJLEW�VLFK�
�� (V�JLEW�XQDEKlQJLJ�YRP�*UDG�GHV�:HWWEHZHUEV�.RQVWHOODWLRQHQ��LQ�GHQHQ�]XZH�
QLJ�JHSU�IW�ZLUG��]XP�%HLVSLHO�ZHQQ�JLOW��&∗���&���&:��ZHLO�GDQQ�JHSU�IW�ZHUGHQ
VROOWH��ZDV�DEHU�QXU�EHL��&�≤�&∗��PLW�6LFKHUKHLW�GHU�)DOO�LVW�

�� =XPLQGHVW�EHL�KRKHP�:HWWEHZHUE�XQG�EHL�JUR�HQ�,QYHVWLWLRQHQ�JLEW�HV�)lOOH��LQ
GHQHQ�]XYLHO�JHSU�IW�ZLUG��]XP�%HLVSLHO�ZHQQ�JLOW��&:���&���&∗∗��ZHLO�GDQQ�QLFKW
JHSU�IW�ZHUGHQ�VROOWH��ZDV�DEHU�QXU�EHL�&�!�&∗∗��PLW�6LFKHUKHLW�QLFKW�GHU�)DOO�LVW�

9RQ� HLQGHXWLJHQ�$XVVDJHQ� �EHU� GLH�9RUWHLOKDIWLJNHLW� GHU�.UHGLWZ�UGLJNHLWVSU�IXQJHQ� LP
*OHLFKJHZLFKW�NDQQ�DOVR�DXFK�KLHU�NHLQH�5HGH�VHLQ��'LH�9HUPXWXQJ��GD��LQIROJH�HLQHV�]X�
QHKPHQGHQ�:HWWEHZHUEV�JHQHUHOO�]XZHQLJ�JHSU�IW�ZLUG��NDQQ�HEHQIDOOV�QLFKW�JHVW�W]W�ZHU�
GHQ��,P�*HJHQWHLO�ODVVHQ�VLFK�RIIHQEDU�6LWXDWLRQHQ�EHQHQQHQ��LQ�GHQHQ�HLQ�=XYLHO�DQ�3U��
IXQJ�GXUFK�HLQH�=XQDKPH�GHV�:HWWEHZHUEV�DXVJHO|VW�ZLUG�
2EHQ�ZXUGH�JH]HLJW��GD��PDQ�GHQ�3DUDPHWHU��γ� �DXFK�DOV�6WHXHUXQJVYDULDEOH�GHU�%DQ�

NHQDXIVLFKW�LQWHUSUHWLHUHQ�NDQQ��'D�QDFK�����$EV����.:*�GDV�%XQGHVDXIVLFKWVDPW�I�U�GDV
.UHGLWZHVHQ�LKUH�$XIJDEHQ�LP�|IIHQWOLFKHQ�,QWHUHVVH�ZDKUQHKPHQ�VROO��VWHOOW�VLFK�GLH�)UD�
JH��RE�HLQH�$XVSUlJXQJ�I�U�GLH�=XVDPPHQVHW]XQJ�GHU�.UHGLWQDFKIUDJH�JHIXQGHQ�ZHUGHQ
NDQQ�� GHU� GDV� JHVDPWZLUWVFKDIWOLFKH�:RKOIDKUWVNULWHULXP�PLW� GHP�0DUNWHUJHEQLV� LQ� (LQ�
NODQJ�EULQJW��(V�]HLJW�VLFK�VFKQHOO��GD��GLH�%HGLQJXQJ��&:� �&∗� �&∗∗�� �����JHQDX�GDQQ�HU�
I�OOW�LVW��ZHQQ��γ� �����ZHQQ�DOVR�OHGLJOLFK�JXWH�.UHGLWH�]XU�1DFKIUDJH�NRPPHQ��'LHVH�$XV�
VDJH�JLOW�XQDEKlQJLJ�YRQ�GHU�:HWWEHZHUEVLQWHQVLWlW��$OOHUGLQJV�LVW�GLHV�NHLQH�VHKU�HUKHOOHQ�
GH�(UNHQQWQLV��GHQQ�HV�ZLUG�QLFKW�HLQEH]RJHQ��GD��DXFK�GLH�YRUOlXILJH�XQG�VHLWHQV�GHU�$XI�
VLFKW�GXUFKVHW]EDUH�.UHGLWZ�UGLJNHLWVSU�IXQJ�.RVWHQ�YHUXUVDFKW��'HVKDOE� LVW�GLH�JHVHW]OL�
FKH�9HUSIOLFKWXQJ�]XU�SHUIHNWHQ�ÅYRUOlXILJHQ´�3U�IXQJ�JHZL��QLFKW�PLW�HLQHP�JHVDPWZLUW�
VFKDIWOLFKHQ�:RKOIDKUWVNULWHULXP�YHUHLQEDU�
,QVJHVDPW�Ol�W�VLFK�GHVKDOE�IHVWKDOWHQ��GD��VLFK�5HJXOLHUXQJVHPSIHKOXQJHQ�ZHGHU�LQ�HL�

QH�QRFK�LQ�GLH�DQGHUH�5LFKWXQJ�DXVVSUHFKHQ�ODVVHQ�²�]XPLQGHVW�QLFKW�DXI�%DVLV�GHU�YRUJH�
WUDJHQHQ�hEHUOHJXQJHQ�

�� =XVDPPHQIDVVXQJ�XQG�'LVNXVVLRQ

9HUJOHLFKW�PDQ�GLH�(UJHEQLVVH�GHV�6&+1,7=(5�0RGHOOV�PLW�GHQHQ�GHV�YRUOLHJHQGHQ�%HL�
WUDJV��VR�]HLJW�VLFK��GD��HUVWHUHV�HLQHQ�6RQGHUIDOO�DEELOGHW��,QIROJH�GHU�]XVlW]OLFKHQ�(LQEH�
]LHKXQJ�YRQ�3DUDPHWHUQ�I�U�GLH�:HWWEHZHUEVLQWHQVLWlW���E���XQG�I�U�GLH�8QWHUVFKLHGOLFKNHLW
GHU�P|JOLFKHUZHLVH�ILQDQ]LHUWHQ�3URMHNWH���π���HUJHEHQ�VLFK�KLHU�YLHOIlOWLJHUH�(UJHEQLVVH�
'LH�VFKOHFKWH�1DFKULFKW�EHL�GLHVHP�9RUJHKHQ�LVW��GD��GLH�(UJHEQLVVH�VLFK�DOV�DOOHV�DQGH�

UH�DOV�UREXVW�HUZHLVHQ��'LH�JXWH�1DFKULFKW�LVW��GD��GLH�$XVJDQJVYHUPXWXQJ��ZRQDFK�:HWW�
EHZHUE� ]ZLVFKHQ� %DQNHQ� GLH� $QUHL]H� I�U� .UHGLWZ�UGLJNHLWVSU�IXQJHQ� YHUULQJHUW�� QRFK
GHXWOLFKHU�]XU�FNJHZLHVHQ�ZHUGHQ�NDQQ��DOV�HV�EHL�6&+1,7=(5�GHU�)DOO�LVW��1LFKW�QXU�KDW�LQ
ZHLWHQ�3DUDPHWHUNRQVWHOODWLRQHQ�GHU�:HWWEHZHUE��EHUKDXSW�NHLQHQ��RGHU�NHLQHQ�V\VWHPDWL�
VFKHQ��(LQIOX��DXI�GLH�3U�IXQJVDQUHL]H��YLHOPHKU�JLEW�HV�DXFK�%HUHLFKH��LQ�GHQHQ�:HWWEH�
ZHUE�GLH�$QUHL]H�]XU�3U�IXQJ�VRJDU�HUK|KW��'LHV� LVW�GHU�)DOO�EHL�UHODWLY�NOHLQHQ�.UHGLWHQ�
GHUHQ� 7\SHQ� VHKU� XQWHUVFKLHGOLFK� DXVIDOOHQ� N|QQHQ� �VLHKH� 7DEHOOH� ���� :HGHU� GDV
6&+1,7=(5�0RGHOO�QRFK�GLH�0RGLILNDWLRQ�ODVVHQ�MHGHQIDOOV�GHQ�6FKOX��]X��GD��DXV�*U�Q�
GHQ� GHU� $QUHL]H� ]X� .UHGLWZ�UGLJNHLWVSU�IXQJHQ� GHU� %DQNHQZHWWEHZHUE� HLQJHVFKUlQNW
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ZHUGHQ�VROOWH�RGHU�GD��LQIROJH�HLQHU�:HWWEHZHUEVYHUVFKlUIXQJ�GLH�JHVHW]OLFKHQ�9RUVFKULI�
WHQ��EHU�.UHGLWZ�UGLJNHLWVSU�IXQJHQ�HLQHU�(UJlQ]XQJ�EHG�UIHQ�
'DV�YRUJHWUDJHQH�0RGHOO�LVW�VLFKHU�LQVRIHUQ�EHPHUNHQVZHUW��DOV�HV�VHKU�VWDUNH�9HUHLQID�

FKXQJHQ�YRUQLPPW�XQG�GHQQRFK�GLH�(UJHEQLVVH�DOOH�GHQNEDUHQ�9DULDQWHQ�]XODVVHQ��'LHV
Ol�W�GXUFKDXV�GHQ�6FKOX��]X��GD��TXDOLWDWLYH�9HUlQGHUXQJHQ�DXFK�EHL�HLQHU�9DULDWLRQ�GHU
YLHOOHLFKW� NULWLVFK� HUVFKHLQHQGHQ� $QQDKPHQ� QLFKW� ]X� HUZDUWHQ� VLQG�� )ROJHQGH� $QVDW]�
SXQNWH�I�U�GHUDUWLJH�(UZHLWHUXQJHQ�ZlUHQ�ZRKO�DP�HKHVWHQ�ORKQHQG�

• 'DV�PD[LPDOH�,QYHVWLWLRQVYROXPHQ�LVW�IL[LHUW��'HVKDOE�ZLUNW�VLFK�HLQH�DOOJHPHLQH
=LQVHUK|KXQJ�QLFKW�DXI�GLH�PHQJHQPl�LJH�.UHGLWQDFKIUDJH�DXV��'HUDUWLJH�0HQ�
JHQHIIHNWH�VLQG�DEHU�SUDNWLVFK�QLFKW�]X�YHUQDFKOlVVLJHQ�

• 'LH� 3U�IWHFKQRORJLH� Ol�W� QXU� NRUUHNWH� 3U�IXQJHQ� ]X�� 7DWVlFKOLFK� VLQG� MHGRFK
)HKOHU�GHU� HUVWHQ�XQG�GHU� ]ZHLWHQ�$UW� ]X�JHZlUWLJHQ��=XGHP�JLEW� HV� QLFKW� HLQH
Å3U�IXQJ´� VFKOHFKWKLQ�� VRQGHUQ� XQWHUVFKLHGOLFKH�$XVSUlJXQJHQ� GHU� 3U�IXQJVLQ�
WHQVLWlW�

• (LQH�HFKWH�'\QDPLN�LVW�QLFKW�HQWKDOWHQ��'HQNEDU�ZlUH�LQVEHVRQGHUH��GD��QDFK�HL�
QHU�.UHGLWDEOHKQXQJ�GXUFK�HLQH�%DQN�VLFK�GHU�.UHGLWQDFKIUDJHU�EHL�HLQHU�DQGHUHQ
%DQN�XP�HLQHQ�.UHGLW�EHP�KW��'LHV�Z�UGH�]X�$GYHUVH�6HOHFWLRQ�3UREOHPHQ�I�K�
UHQ�

• 6FKOLH�OLFK�N|QQWH�GHU�0DUNW�PLW�HLQHU�EHOLHELJHQ�$Q]DKO�YRQ�%DQNHQ�PRGHOOLHUW
ZHUGHQ�

1HEHQ�GHP�KLHU�YRUJHWUDJHQHQ�XQG�PRGLIL]LHUWHQ�$QVDW]�YRQ�6&+1,7=(5�VSUHFKHQ�DXFK
%52(&.(5� ������� XQG� 5,25'$1� ������� GHQ� =XVDPPHQKDQJ� ]ZLVFKHQ� .UHGLWZ�UGLJ�
NHLWVSU�IXQJHQ�XQG�%DQNHQZHWWEHZHUE�DQ��,Q�GLHVHQ�%HLWUlJHQ�LVW�GLH�3U�IWHFKQRORJLH�WDW�
VlFKOLFK�LQ�GHU�EHVFKULHEHQHQ�:HLVH�YHUDOOJHPHLQHUW��$XFK�LVW�GLH�$Q]DKO�GHU�%DQNHQ�QLFKW
DXI� ]ZHL� EHVFKUlQNW��$OOHUGLQJV�ZLUG� LQ� EHLGHQ�%HLWUlJHQ�GLH�'XUFKI�KUXQJ�GHU�3U�IXQJ
YRUDXVJHVHW]W� XQG� QLFKW� LQ� GDV� (UPHVVHQ� GHU� %DQN� JHVWHOOW�� ]XJOHLFK� ZHUGHQ� 3U�INRVWHQ
YHUQDFKOlVVLJW��'DV�+DXSWLQWHUHVVH� OLHJW� GHPQDFK� DXI� GHU�0RGHOOLHUXQJ� GHV� 3UHLVZHWWEH�
ZHUEV�DXI�GHP�.UHGLWPDUNW�EHL�KHWHURJHQHU�,QIRUPDWLRQ��PLW�.UHGLWZ�UGLJNHLWVSU�IXQJHQ
LP�HLJHQWOLFKHQ�6LQQ�KDW�GDV�QLFKW�YLHO�]X�WXQ��$OV�LQWHUHVVDQWHU�(IIHNW�HUJLEW�VLFK�]ZDU�HLQ
:LQQHU·V�&XUVH�3KlQRPHQ��GLH�KLHU�LQ�GHQ�0LWWHOSXQNW�JHU�FNWH�)UDJH�NDQQ�VR�DEHU�QLFKW
EHDQWZRUWHW�ZHUGHQ�
,Q�HLQHU�ZHLWHUHQ�8QWHUVXFKXQJ�KDW�6&+1,7=(5������E��GLH�)UDJH�GHU�$Q]DKO�YRQ�%DQ�

NHQ� HLQEH]RJHQ�� ,P� 5DKPHQ� HLQHV�0RGHOOHV� GHU� Å]LUNXODUHQ� 6WDGW´�PLW� UlXPOLFKHU� 3UR�
GXNWGLIIHUHQ]LHUXQJ� ZLUG� GHU� *UDG� GHV� :HWWEHZHUEV� HQGRJHQLVLHUW�� 'DEHL� HUJHEHQ� VLFK
GXUFKZHJ�*OHLFKJHZLFKWH�LQ�UHLQHQ�6WUDWHJLHQ��,Q�EH]XJ�DXI�GLH�:RKOIDKUWVZLUNXQJHQ�]HLJW
VLFK��GD��GHU�%DQNHQZHWWEHZHUE�]X�LQWHQVLY��NRQNUHW�GLH�=DKO�GHU�LQ�GHQ�0DUNW�HLQWUHWHQ�
GHQ�%DQNHQ�]X�KRFK�LVW��'LVNXVVLRQVEHG�UIWLJ�HUVFKHLQW�DOOHUGLQJV�DXFK� LQ�GLHVHP�0RGHOO
GLH�0RGHOOLHUXQJ�GHU�.UHGLWQDFKIUDJHUSUlIHUHQ]HQ��'LH�.UHGLWQDFKIUDJHU�NHQQHQ�]ZHLIHOV�
IUHL�GLH�4XDOLWlW�LKUHU�3URMHNWH��DOOHUGLQJV�NRPPW�QXU�I�U�8QWHUQHKPHQ�PLW�JXWHQ�3URMHNWHQ
GLH�UlXPOLFKH�3UlIHUHQ]�]XP�7UDJHQ�
,Q�EHLGHQ�9DULDQWHQ� LKUHV�$QVDW]HV�JHKW�6&+1,7=(5�DXFK�GHU�)UDJH�QDFK��ZHOFKH�$Q�

UHL]H�GLH�.UHGLWQDFKIUDJHU�KDEHQ��GLH�4XDOLWlW�LKUHU�,QYHVWLWLRQVSURMHNWH��KLHU�JHPHVVHQ�LQ
GHU�:DKUVFKHLQOLFKNHLW�I�U�HLQ�JXWHV�3URMHNW���γ�� �]X�VWHLJHUQ��'LHV�KlQJW�RIIHQEDU�DE�YRQ
GHQ�hEHUVFK�VVHQ�� ZHOFKH� GLH� 8QWHUQHKPHU� QDFK� %HIULHGLJXQJ� GHU� =LQV�� XQG� 7LOJXQJV�
]DKOXQJ�HU]LHOHQ��*HULQJHUHU�:HWWEHZHUE�XQG�K|KHUH�=LQVHQ�YHUULQJHUQ�GHPQDFK�GLH�5H�
VWUXNWXULHUXQJVDQUHL]H�XQG�I�KUHQ�]X�HLQHU�9HUVFKOHFKWHUXQJ�GHU�GXUFKVFKQLWWOLFKHQ�4XD�
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OLWlW�YRQ�.UHGLWHQ��ZDV�ZLHGHUXP�5�FNZLUNXQJHQ�DXI�GHQ�:HWWEHZHUE�KDEHQ�NDQQ��'LHVHV
(UJHEQLV�HUJlEH�VLFK�HEHQIDOOV�DXI�%DVLV�GHU�KLHU�GLVNXWLHUWHQ�0RGHOOYDULDQWH�

$QKDQJ

'LH�QDFKIROJHQGHQ�*OHLFKXQJHQ�EHOHJHQ�GLH�5LFKWLJNHLW�GHU�$XVVDJHQ�LQ�$EVFKQLWW������'D
GLH�)XQNWLRQHQ��&∗��XQG��&∗∗��DQ�GHQ�EHWUHIIHQGHQ�6WHOOHQ�GHILQLHUW�XQG�VWHWLJ�GLIIHUHQ]LHU�
EDU�VLQG��ZHUGHQ�LP�ZHLWHUHQ�OHGLJOLFK�GLH�*UHQ]ZHUWH�VRZLH�GHUHQ�PDUJLQDOH�9HUlQGHUXQ�
JHQ�DQJHJHEHQ�

���)DOO��π� ����→�µ� �γ�
0DQ�HUKlOW

& E / 0 E 0∗ = ⋅ ⋅ ⋅ ⋅ − ⋅ ⋅ >� ��γ γ ZHJHQ�/�!�0�

& E / 0 E 0∗∗ = ⋅ ⋅ ⋅ ⋅ + ⋅ ⋅ >� ��γ γ �

8QWHU�9HUZHQGXQJ�GHU�'HILQLWLRQ�YRQ��/��XQG��0��NRPPW�PDQ�]X
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XQG�GDPLW�]X�GHQ�LP�7H[W�DQJHJHEHQHQ�5HODWLRQHQ��Z�]�E�Z�
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1XQ�HUJLEW�VLFK

( )& E /∗ = − − ⋅ ⋅ <� ��γ �

( )& E / &∗∗ ∗= − − ⋅ ⋅ = <� ��γ �
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