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GHU
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5HIHUHQW� 3URI��'U��PHG��+��+|KQ

.RUUHIHUHQW� 3ULY��'R]��'U��PHG��'��6FKLQGOHU

'HNDQ� 3URI��'U��9��WHU�0HXOHQ

7DJ�GHU�P�QGOLFKHQ�3U�IXQJ��������������

'LH�3URPRYHQGLQ�LVW�bU]WLQ



,QKDOWVYHU]HLFKQLV

(LQOHLWXQJ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

0HWKRGHQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

���=HOO]\NOXVDQDO\VH�PLWWHOV�'XUFKIOX�]\WRPHWULH BBBBBBBBBBBBBBBBBBBBB �

���&KURPRVRPHQEU�FKLJNHLW�QDFK�%HKDQGOXQJ�PLW�00& BBBBBBBBBBBBBB �

���%HVWLPPXQJ�GHU�.RPSOHPHQWDWLRQVJUXSSH�GXUFK�UHWURYLUDOHQ

*HQWUDQVIHUBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

���0XWDWLRQVDQDO\VH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

.DVXLVWLN BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

(UJHEQLVVH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���%OXWZHUWHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���=HOO]\NOXVDQDO\VH�PLWWHOV�'XUFKIOX�]\WRPHWULH BBBBBBBBBBBBBBBBBBBB ��

0HVVXQJ�YRP��������� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

0HVVXQJ�YRP��������� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

0HVVXQJ�YRP��������� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���&KURPRVRPHQEU�FKLJNHLW BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���)LEUREODVWHQNXOWXU BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

���%HVWLPPXQJ�GHU�.RPSOHPHQWDWLRQVJUXSSHBBBBBBBBBBBBBBBBBBBBBBBB ��

���0XWDWLRQVDQDO\VH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

'LVNXVVLRQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

=XVDPPHQIDVVXQJ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

/LWHUDWXUYHU]HLFKQLV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
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(LQOHLWXQJ

'LH�)DQFRQL�$QlPLH��)$��LVW�HLQH�DXWRVRPDO�UH]HVVLY�YHUHUEWH�.UDQNKHLW� �)DQ�

FRQL��������GLH�HUVWPDOV������YRQ�)DQFRQL�DQ�GUHL�%U�GHUQ�EHVFKULHEHQ�ZXUGH

�)DQFRQL� ������ XQG� HLJHQWOLFK� HLQHP� 6\QGURP� HQWVSULFKW� �$OWHU� ������� 'DV

.UDQNKHLWVELOG� LVW� DVVR]LLHUW� PLW� HLQHP� IRUWVFKUHLWHQGHQ� .QRFKHQPDUNVYHUVD�

JHQ��GDV� VLFK� LP�9HUODXI� LQ�HLQHU�3DQ]\WRSHQLH�lX�HUW� �)DQFRQL� ������*HUPDQ

�������HLQHP�HUK|KWHQ�5LVLNR�I�U�/HXNlPLH�XQG�GLYHUVHQ�DQJHERUHQHQ�)HKOELO�

GXQJHQ��'D]X�JHK|UHQ�]�%��YHUPHKUWH�+DXWSLJPHQWLHUXQJ��&DIp�DX�ODLW�)OHFNHQ�

0LQGHUZXFKV�� ([WUHPLWlWHQPL�ELOGXQJHQ�ZLH�$SODVLH�GHV�'DXPHQV� RGHU� GHV

5DGLXV��ZHLWHUH�6NHOHWWIHKOELOGXQJHQ��1LHUHQIHKOELOGXQJHQ��YRU�DOOHP�K\SR��ELV

DSODVWLVFKH�RGHU�HNWRSH�1LHUHQ� �GH�.HUYLOHU� HW� DO�� �������0LNURFHSKDOLH��7DXE�

KHLW��6WUDELVPXV�XQG�+HU]IHKOHU��*HUPDQ��������$X�HUGHP�OLHJHQ�KlXILJ�0LQ�

GHUZXFKV�� HLQ� QLHGULJHV� *HEXUWVJHZLFKW� ������J�� XQG� +\SRJRQDGLVPXV� YRU

�$OWHU� ������� 'LHVH� )HKOELOGXQJHQ� NRPPHQ� LQ� XQWHUVFKLHGOLFKHU�+lXIXQJ� YRU

RGHU�N|QQHQ�DXFK�JDQ]�IHKOHQ��'XUFK�GLHVH�JUR�H�9DULDELOLWlW�GHV�.UDQNKHLWV�

ELOGHV�NDQQ�GLH�IU�K]HLWLJH�'LDJQRVH�HUVFKZHUW�VHLQ��1HEHQ�GHP�HUK|KWHQ�5LVL�

NR��DQ�/HXNlPLH�]X�HUNUDQNHQ��NRPPW�HV�LP�5DKPHQ�YRQ�)$�DXFK��EHUGXUFK�

VFKQLWWOLFK� KlXILJ� ]X� DQGHUHQ� .UHEVHUNUDQNXQJHQ�� ZLH� J\QlNRORJLVFKHQ� RGHU

JDVWURLQWHVWLQDOHQ�7XPRUHQ� �$OWHU� ������ XQG�EHVRQGHUV� 3ODWWHQHSLWKHONDU]LQR�

PHQ��GLH��EHUZLHJHQG�LQ�GHU�0XQGK|KOH�DXIWUHWHQ��-RHQMH��3DWHO�������

=XU� =HLW� VLQG� DFKW� YHUVFKLHGHQH� .RPSOHPHQWDWLRQVJUXSSHQ� GHU� )DQFRQL�

$QlPLH�QDFKJHZLHVHQ�ZRUGHQ���$��%��&��'���'���(��)��*���YRQ�GHQHQ�GLH�*HQH

I�U�GLH�*UXSSHQ�)$�$��)$�&��)$�'���)$�(��)$�)�XQG�)$�*�LGHQWLIL]LHUW�ZXU�

GHQ��<DPDVKLWD�HW�DO���������'HU�JU|�WH�7HLO�GHU�)$�3DWLHQWHQ�������JHK|UW�GHU

.RPSOHPHQWDWLRQVJUXSSH�$�DQ��'LJZHHG��������'HU�HLQ]LJH�3DWLHQW�GHU�IU�KHU

LGHQWLIL]LHUWHQ�.RPSOHPHQWDWLRQVJUXSSH�)$�+��-RHQMH��������NRQQWH�GHU�*UXS�

SH�)$�$�]XJHRUGQHW�ZHUGHQ��-RHQMH�HW�DO��������
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(LQH�HLQGHXWLJH�'LDJQRVH�GHU�.UDQNKHLW� LVW�GXUFK�GLH�HUK|KWH�%U�FKLJNHLW�GHU

&KURPRVRPHQ� DXV� ]�%�� /\PSKR]\WHQ� LQ� $QZHVHQKHLW� YRQ� '1$�FODVWRJHQLF

DJHQWV�ZLH�'LHSR[\EXWDQ��'(%��RGHU�0LWRP\FLQ�&��00&��P|JOLFK��$XHUEDFK

HW�DO���������(LQ�=XVDPPHQKDQJ�]ZLVFKHQ�*UDG�GHU�&KURPRVRPHQEU�FKLJNHLW

XQG� GHP� $XVPD�� YRQ� DQJHERUHQHQ� )HKOELOGXQJHQ� NRQQWH� QLFKW� KHUJHVWHOOW

ZHUGHQ� �$XHUEDFK��������$XIJUXQG�GLHVHU�YHUPHKUWHQ�&KURPRVRPHQEU�FKLJ�

NHLW� LVW� DXFK� GLH� 3UlQDWDOGLDJQRVWLN�P|JOLFK�� =X�GLHVHP�=ZHFN� JHZLQQW�PDQ

GXUFK� $PQLR]HQWHVH� RGHU� &KRULRQ]RWWHQELRSVLH� IHWDOH� =HOOHQ�� GLH� GDQQ� EHL

9RUOLHJHQ� GHU� .UDQNKHLW� HEHQIDOOV� HLQH� HUK|KWH� &KURPRVRPHQEU�FKLJNHLW� LQ

$QZHVHQKHLW�YRQ�00&�RGHU�'(%�YRUZHLVHQ��$XHUEDFK��������$XIJUXQG�GLHVHU

(UJHEQLVVH�ZLUG�YHUPXWHW��GD��EHL�GHU�)$�GLH�5HSDUDWXU�JHQHWLVFKHU�6FKlGHQ

EHHLQWUlFKWLJW�LVW��'LJZHHG�������

(LQH�ZHLWHUH�0|JOLFKNHLW�GHU�'LDJQRVWLN�LVW�GLH�'XUFKIOX�]\WRPHWULH��6H\VFKDE

HW�DO��������6H\VFKDE�HW�DO���������0LW�GLHVHP�9HUIDKUHQ�Ol�W�VLFK�HLQH�=HOO]\NOX�

VDQDO\VH�DQKDQG�YRQ�/\PSKR]\WHQ�DXV�SHULSKHUHP�%OXW�GXUFKI�KUHQ��%HL�3DWL�

HQWHQ�PLW�)DQFRQL�$QlPLH� LVW�GHU�$QWHLO� YRQ�=HOOHQ� LQ�GHU�*��3KDVH�GHXWOLFK

HUK|KW��XQG�GLH�*��3KDVHQ�VLQG�YHUOlQJHUW��6FKLQGOHU�HW�DO���������'HU�'LDJQR�

VH]HLWSXQNW� LVW�� MH� QDFK�9RUKDQGHQVHLQ� YRQ� DQJHERUHQHQ�0L�ELOGXQJHQ�� $XI�

WUHWHQ� GHU� $QlPLH� XQG� EHWURIIHQHQ� *HVFKZLVWHUQ�� VHKU� XQWHUVFKLHGOLFK� XQG

UHLFKW�YRQ�GHU�*HEXUW�ELV�LQ�GDV�(UZDFKVHQHQDOWHU��$OWHU�������$XHUEDFK�������

'DV�.QRFKHQPDUNVYHUVDJHQ�EHJLQQW�LQ�GHU�0HKU]DKO�GHU�)lOOH�]ZLVFKHQ�GHP���

XQG� ���� /HEHQVMDKU� �*HUPDQ� ������ XQG� lX�HUW� VLFK� PHLVW� ]XQlFKVW� LQ� HLQHU

7KURPER]\WRSHQLH��,P�ZHLWHUHQ�9HUODXI�NRPPW�HV�GDQQ�DXFK�]X�HLQHU�$QlPLH�

GLH� ELV� ]XU� 7UDQVIXVLRQVEHG�UIWLJNHLW� I�KUHQ� NDQQ�� XQG� ]X� HLQHU� /HXNRSHQLH�

'LH� HLQ]LJH� 0|JOLFKNHLW� HLQHU� +HLOXQJ� GLHVHV� .QRFKHQPDUNVYHUVDJHQV� OLHJW

ELVKHU� LQ� GHU� .QRFKHQPDUNVWUDQVSODQWDWLRQ� RGHU� GHU� 7UDQVSODQWDWLRQ� YRQ

6WDPP]HOOHQ� DXV� 1DEHOVFKQXUEOXW�� YRU]XJVZHLVH� PLW� +/$�LGHQWLVFKHQ� *H�

VFKZLVWHUQ�DOV�6SHQGHU��$XHUEDFK�������
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%HL� HLQLJHQ� 3DWLHQWHQ� NRPPW� HV� DEHU� DXFK� ]X� HLQHP� OHLFKWHUHQ� 9HUODXI� GHU

.UDQNKHLW�PLW� VWDELOHQ� %OXWELOGYHUKlOWQLVVHQ�� (LQ�P|JOLFKHU�*UXQG� I�U� GLHVHQ

PLOGHUHQ�9HUODXI� LVW� GDV�$XIWUHWHQ� HLQHV�0RVDLNV�� %HL� GLHVHQ� 3DWLHQWHQ� ILQGHW

VLFK�QHEHQ�GHQ�00&�HPSILQGOLFKHQ�=HOOHQ�DXFK�HLQH�=HOOUHLKH��GLH�ZLH�=HOOHQ

YRQ�JHVXQGHQ�3HUVRQHQ�UHDJLHUW��(V�ZHUGHQ�XQWHUVFKLHGOLFKH�0HFKDQLVPHQ�I�U

GLH�(QWVWHKXQJ�HLQHV�0RVDLNV�GLVNXWLHUW��/R�7HQ�)RH�HW�DO��������

)UDJHVWHOOXQJ�XQG�=LHO�GHU�$UEHLW

'DV�3KlQRPHQ�GHU�0RVDLNELOGXQJ�LVW�HLQ�ELRORJLVFK�XQG�PHGL]LQLVFK�ZLFKWLJHV

3KlQRPHQ��ZHOFKHV� ELVKHU� LQ� GHU�PHGL]LQLVFKHQ� )DFKOLWHUDWXU� QXU� VHKU� VHOWHQ

EHVFKULHEHQ�ZXUGH��)�U�GHQ�EHWURIIHQHQ�3DWLHQWHQ�HUJHEHQ�VLFK�GXUFK�GLH�(QW�

VWHKXQJ�YRQ�JHQHWLVFK�XQWHUVFKLHGOLFKHQ�=HOOLQLHQ�LQQHUKDOE�GHV�EOXWELOGHQGHQ

6\VWHPV�HLQH�5HLKH�YRQ�.RQVHTXHQ]HQ��ZHOFKH�ELVKHU�QXU�XQ]XUHLFKHQG�HUIDVVW

XQG�GRNXPHQWLHUW�VLQG��6R�NDQQ�GLH�(QWVWHKXQJ�HLQHV�VRPDWLVFKHQ�0RVDLNV�GHQ

.UDQNKHLWVYHUODXI�EHHLQIOXVVHQ�XQG�YHUlQGHUQ��$EHU�DXFK�KLQVLFKWOLFK�GHU�WKH�

UDSHXWLVFKHQ�2SWLRQHQ�PX��GLH�0|JOLFKNHLW�GHU�0RVDLNELOGXQJ�LQ�%HWUDFKW�JH�

]RJHQ� ZHUGHQ�� (LQH� 5HLKH� YRQ� XQJ�QVWLJ� YHUODXIHQGHQ� .QRFKHQPDUNVWUDQV�

SODQWDWLRQHQ�JHKHQ�]�%��PLW�JU|�WHU�:DKUVFKHLQOLFKNHLW�GDUDXI�]XU�FN��GD��HLQH

0RVDLNNRQVWHOODWLRQ�GHV�3DWLHQWHQ�QLFKW� HUNDQQW�ZXUGH�� (V� LVW� GDKHU�$XIJDEH

GHU�YRUOLHJHQGHQ�$UEHLW�� DOOH� YHUI�JEDUHQ�'DWHQ� ]XP�.UDQNKHLWVYHUODXI� HLQHV

MXQJHQ� 3DWLHQWHQ� PLW� )DQFRQL� $QlPLH� XQG� 0RVDLNELOGXQJ� LQ� V\VWHPDWLVFKHU

:HLVH�]X�HUIDVVHQ��]X�GRNXPHQWLHUHQ�XQG�]X�EHZHUWHQ��'LHV�VFKOLH�W�GLH�'DU�

VWHOOXQJ�GHU�GLDJQRVWLVFKHQ�0HWKRGHQ�HLQ��ZHOFKH�]XU�6LFKHUXQJ�HLQHV�0RVDLN�

EHIXQGHV�HLQJHVHW]W�ZHUGHQ�
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0HWKRGHQ

���=HOO]\NOXVDQDO\VH�PLWWHOV�'XUFKIOX�]\WRPHWULH

)�U�=HOO]\NOXVDQDO\VHQ�PLWWHOV���%URPR����GHR[\XULGLQ��%UG8��+RHFKVW�������

(WKLGLXPEURPLG� �(%�� 'XUFKIOX�]\WRPHWULH� ZXUGHQ� PRQRQXNOHlUH� %OXW]HOOHQ

DXV�KHSDULQLVLHUWHP�SHULSKHUHP�%OXW�PLWWHOV�GHU� VWDQGDUGLVLHUWHQ�)LFROO�3DTXH

6HGLPHQWDWLRQVWHFKQLN� �'LFKWH�� ������ J�PO�� 3KDUPDFLD�� 8SSVDOD�� 6FKZHGHQ�

JHZRQQHQ�

'LH�=HOOHQ������PO��ZXUGHQ�LQ����FP×�.XOWXUIODVFKHQ�JHJHEHQ��GLH���PO�530,

�����0HGLXP��*,%&2��*UDQG�,VODQG�1<���HQWKLHOWHQ�XQG�HUJlQ]W�PLW����DXWR�

ORJHP� 6HUXP�� ���� KLW]HLQDNWLYLHUWHP� .lOEHUVHUXP� �*,%&2��� �[����� PRO�O

��GHR[\XULGLQ� �6LJPD��'HLVHQKRIHQ����[�����PRO�O�α�0RQRWKLRJO\FHURO� �6LJPD�

XQG��[�����PRO�O�%UG8��6LJPD���'LH�=HOOHQ�ZXUGHQ�VWLPXOLHUW�PLWWHOV������J�PO

3K\WRKlPDJJOXWLQLQ��:HOOFRPH�'LDJQRVWLFV��%XUJZHGHO��XQG�EHL������&�LQ���

&2��XQWHU�DWPRVSKlULVFKHQ�6DXHUVWRIIEHGLQJXQJHQ� LQNXELHUW��1DFK����K�ZXU�

GHQ�GLH�3UREHQ� ]HQWULIXJLHUW� XQG�GDV� 6HGLPHQW� LQ� HLQHP�*HIULHUPHGLXP� DXI�

JHO|VW�� EHVWHKHQG� DXV� 530,� ������ ���� .lOEHUVHUXP� XQG� ���� 'LPHWK\O�

VXOSKR[LG�XQG�GLH�3UREHQ�ELV�]XU�0HVVXQJ�EHL�����&�HLQJHIURUHQ�

9RU� GHQ� GXUFKIOX�]\WRPHWULVFKHQ� 0HVVXQJHQ� ZXUGHQ� GLH� 3UREHQ� DXIJHWDXW

XQG�GDV� 6HGLPHQW�PLW� �[���� =HOOHQ�PO� LQ� HLQHU� )lUEH�3XIIHUO|VXQJ� DXIJHO|VW�

GLH�����PRO�O�7ULV�+&O��S+����������PPRO�O�1D&O������PPRO�O�0J&O�����PPRO�O

&D&O��� ����13���XQG������5LQGHUVHUXP�$OEXPLQ� �6LJPD�� HQWKlOW��'LH�=HOOHQ

ZXUGHQ�DQJHIlUEW�PLW������J�PO�+RHFKVW��������6LJPD���I�U����PLQ�EHL���&�LQ�

NXELHUW�� GDQQ� JHIlUEW�PLW� ���� �J�PO� (WKLGLXPEURPLG� �6HUYD�� XQG�ZHLWHUH� ��

PLQ�EHL���&�LQNXELHUW��'LH�=ZHL�3DUDPHWHU�'XUFKIOX�]\WRPHWULH�ZXUGH�GXUFK�

JHI�KUW�PLW�HLQHP�%RJHQODPSHQ�'XUFKIOX�]\WRPHWHU��,&3�����3K\ZH�$*��*|W�

WLQJHQ��� GDV� DQ� HLQHQ� 3HUVRQDOFRPSXWHU� DQJHVFKORVVHQ� ZDU� �6H\VFKDE� HW� DO�

������
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���&KURPRVRPHQEU�FKLJNHLW�QDFK�%HKDQGOXQJ�PLW�00&

/\PSKR]\WHQ� ZXUGHQ� DXV� KHSDULQLVLHUWHP� SHULSKHUHP� %OXW� JHZRQQHQ�� 'HU

%XII\�&RDW�ZXUGH� LQ����PO�&KURPRVRPHQPHGLXP��$��%LRWHVW�,QVWLWXW��%HUOLQ�

DXIJHO|VW�XQG�I�U����K�EHL������&�LQ�GUHL�YHUVFKLHGHQHQ�.XOWXUHQ�LQNXELHUW��(LQH

.XOWXU�EOLHE�XQEHKDQGHOW��HLQH�ZHLWHUH�PLW����QJ�PO�0LWRP\FLQ�&��6HUYD��+HL�

GHOEHUJ��XQG�GLH�OHW]WH�PLW�����QJ�PO�00&�EHKDQGHOW��1DFK����K�ZXUGHQ�GLH

.XOWXUHQ� PLW� &ROFHPLG� EHKDQGHOW�� JHIROJW� YRQ� GHP� 6WDQGDUGYHUIDKUHQ� I�U

&KURPRVRPHQSUlSDUDWLRQ� XQG�PLW� *LHPVD�/|VXQJ� JHIlUEW�� $XV� MHGHU� .XOWXU

ZXUGHQ�MH�����0HWDSKDVHQ�DQDO\VLHUW�XQG�GLH�%UXFKHUHLJQLVVH�SUR�=HOOH�GRNX�

PHQWLHUW��6H\VFKDE�HW�DO��������

��� %HVWLPPXQJ� GHU� .RPSOHPHQWDWLRQVJUXSSH� GXUFK� UHWURYLUDOHQ

*HQWUDQVIHU

=XQlFKVW� ZXUGHQ� DXV� HLQHU� +DXWVWDQ]ELRSVLH� JHZRQQHQH� )LEUREODVWHQ� NXOWL�

YLHUW�

,Q�HLQ�5HWURYLUXV�ZXUGH�HQWZHGHU�GLH�)$$��GLH�)$&�RGHU�GLH�)$*�F'1$�KLQ�

HLQJHNORQW��'LH�HQWVWDQGHQHQ�3URGXNWH�ZDUHQ�/)$3(*��/)&3(*�XQG�/)*3(*�

$OV�.RQWUROOYLUXV�ZXUGH�0(*�$%�YHUZHQGHW��'DQDFK�ZXUGHQ�GLH�NXOWLYLHUWHQ

)LEUREODVWHQ�MHZHLOV�PLW�/)$3(*��/)&3(*��/)*3(*�XQG�0(*�$%�IXVLRQLHUW�

���K�QDFK�GHU�)XVLRQ�ZXUGHQ�GLH�3UREHQ�PLW�00&�����QJ�PO��EHKDQGHOW��(LQH

I�QIWH�3UREH�RKQH�9LUXV�ZXUGH�HEHQIDOOV�DOV�.RQWUROOH�PLW�00&�EHKDQGHOW�

:HLWHUH����K�QDFK�00&�*DEH�ZXUGH�GLH�00&�(PSILQGOLFKNHLW�JHPHVVHQ��'D�

]X�ZXUGH�GLH�)OXRUHV]HQVLQWHQVLYLWlW�GHU�=HOOHQ�GXUFK�)$&6FDQ�JHPHVVHQ�XQG

GHU� $QWHLO� GHU� =HOOHQ� LQ� GHQ� HLQ]HOQHQ� =HOO]\NOXVSKDVHQ� GXUFK� FRPSXWHUJH�

VW�W]WH�$QDO\VH�HUPLWWHOW�

:XUGHQ�GLH�)LEUREODVWHQ�PLW�GHP�5HWURYLUXV�IXVLRQLHUW��GDV�GLH�HQWVSUHFKHQGH

F'1$�VHLQHU�*UXSSH�HQWKLHOW��DOVR�)$$�)LEUREODVWHQ�PLW�/)$3(*��ZXUGH�GLH

00&�(PSILQGOLFKNHLW� GHU� =HOOHQ� NRUULJLHUW�� G�K�� LKU� $QWHLO� GHU� =HOOHQ� LQ� GHU
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*��3KDVH�ZDU�LP�9HUJOHLFK�]X�GHQ��EULJHQ�=HOOHQ�GHXWOLFK�HUQLHGULJW�XQG�HQW�

VSUDFK�VRPLW�JHVXQGHQ�=HOOHQ��3XOVLSKHU�HW�DO��������

���0XWDWLRQVDQDO\VH

)�U�3UREHQ�GHU�*UXSSH�)$1&$�HUIROJW�GLH�8QWHUVXFKXQJ�YRQ����([RQV�

'1$� GHV� 3DWLHQWHQ� ZXUGH� DXV� +HSDULQEOXW� JHZRQQHQ� XQG� I�U� GLH� 66&3�

$QDO\VH�PLWWHOV�3&5�DPSOLIL]LHUW��=X����O�66&3�3UREHSXIIHU�ZXUGHQ����O�'1$

JHJHEHQ�XQG�GLH�3UREHQ� I�U���0LQ��EHL����&�GHQDWXULHUW�XQG�DXI�(LV�JHODJHUW�

'LH�66&3�*HODSSDUDWXU�ZXUGH�DXI����&�YRUJHN�KOW��'DV�66&3�*HO�EHVWDQG�DXV

HLQHP� 3RO\DFU\ODPLGJHO� PLW� HLQHP� ��LJHQ� 6DPPHOJHO� XQG� HLQHP� ���LJHQ

7UHQQJHO��'LH� 3UREHQ�ZXUGHQ� DXI� GDV�*HO� DXIJHWUDJHQ� XQG� HOHNWURSKRUHWLVFK

JHWUHQQW��(V�IROJWH�GLH�)L[LHUXQJ�GHV�*HOV�PLW�)L[LHUO|VXQJ������PO����LJHU�(W�

KDQRO�SOXV����PO�)L[LHUVWDPPO|VXQJ��XQG�GLH�)lUEXQJ�PLW�6LOEHUQLWUDWO|VXQJ�

)�U� GLH� 6HTXHQ]LHUXQJ� GHU� DXIIlOOLJHQ� )UDJPHQWH� ZXUGH� GLH� '1$� ]XQlFKVW

PLWWOHV�HLQHV�'1$�5HLQLJXQJV�.LWV�JHUHLQLJW��'DQDFK�ZXUGHQ�GLH�5HDNWLRQVDQ�

VlW]H�KHUJHVWHOOW��3UR�$QVDW]������O��ZXUGHQ����O�3ULPHU�������O�JHUHLQLJWHV�3&5�

)UDJPHQW�� ���� �O� JHUHLQLJWHV� :DVVHU� XQG� �� �O� %LJ� '\HV� �(Q]\P�1XNOHRWLG�

3XIIHU�0L[��YHUZHQGHW��'DQDFK�ZXUGH�IROJHQGHU�=\NOXV���[�GXUFKODXIHQ�����&

���VHF�����&����VHF�����&���PLQ��/DJHUXQJ�HUIROJWH�EHL���&��$QVFKOLH�HQG�ZXUGH

GLH� '1$�PLWWHOV� (WKDQROIlOOXQJ� JHUHLQLJW� XQG� LQ� 765� �3UREHQSXIIHU� I�U� GHQ

DXWRPDWLVFKHQ�6HTXHQ]HU��JHO|VW��'LH�JHO|VWHQ�3UREHQ�ZXUGHQ���PLQ�EHL����&

GHQDWXULHUW�XQG�LP�DXWRPDWLVFKHQ�6HTXHQ]HU�DXVJHZHUWHW�



�

.DVXLVWLN

'HU�3DWLHQW�ZXUGH�DP����������DOV�HUVWHV�.LQG�JHVXQGHU��QLFKW�EOXWVYHUZDQGWHU

(OWHUQ�JHERUHQ��%HL�HLQHP�VHLW�GHU�����66:�EHVWHKHQGHQ�9HUGDFKW�DXI�IHWDOH�5H�

WDUGLHUXQJ�ZXUGH�LQ�GHU�����66:�HLQH�SULPlUH�6HFWLR�FDHVDUHD�DXV�%HFNHQHQG�

ODJH�GXUFKJHI�KUW��'DV�*HEXUWVJHZLFKW�EHWUXJ������J��GLH�.|USHUOlQJH����FP�

GHU�.RSIXPIDQJ������FP��GHU�1DEHODUWHULHQ�S+�������$SJDU���������

%HL�GHU�P�WWHUOLFKHQ�%OXWJUXSSH�$�5K�SRV��XQG�GHU�NLQGOLFKHQ�%OXWJUXSSH�$%

5K�SRV��NDP�HV�LQ�GHQ�HUVWHQ�/HEHQVWDJHQ�]X�HLQHU�+\SHUELOLUXELQlPLH�PLW�HL�

QHP�$QVWLHJ�GHV�*HVDPWELOLUXELQV�DXI������PJ�GO�DP�GULWWHQ�/HEHQVWDJ�XQG�]X

HLQHP�0D[LPXP�YRQ� �����PJ�GO� DP� VLHEWHQ� /HEHQVWDJ��8QWHU� 3KRWRWKHUDSLH

ILHO�GHU�:HUW�DXI������PJ�GO��GDQDFK�HUIROJWH�HLQ�6SRQWDQDEIDOO�

,Q�GHU�]ZHLWHQ�/HEHQVZRFKH�NDP�HV�]X�HLQHU�5RWDYLUXVLQIHNWLRQ�PLW�*HZLFKWV�

DEQDKPH�XQG�*HZLFKWVWDJQDWLRQ�EHL�0�GLJNHLW�XQG�7ULQNIDXOKHLW�GHV�.LQGHV�

GLH�ELV�]XU�YLHUWHQ�/HEHQVZRFKH�DQKLHOW��'DQDFK�JHGLHK�GHU�3DWLHQW�JXW�

0LW����7DJHQ�HQWZLFNHOWH�GHU�3DWLHQW�HLQHQ�+DUQZHJVLQIHNW�PLW�)LHEHU��GDV�VLFK

XQWHU�L�Y��$QWLELRVH�PLW�&HIRWD[LP�UDVFK�]XU�FNELOGHWH��,P�8OWUDVFKDOO�ILHO�HLQH

GHXWOLFKH� G\VSODVWLVFKH� 1LHUH� UHFKWV� PLW� DW\SLVFKHP� 1LHUHQJHZHEH� XQG� HLQH

XQDXIIlOOLJH�OLQNH�1LHUH�DXI��1DFK�HLQHP�GXUFKJHI�KUWHQ�L�Y��3\HORJUDPP�XQG

HLQHP� ,VRWRSHQQHSKURJUDPP�ZXUGH� ]XQlFKVW� GHU�9HUGDFKW� DXI� HLQH� VWXPPH

1LHUH�UHFKWV�JHVWHOOW��,P�0LNWLRQVF\VWXUHWKURJUDPP�VWHOOWH�VLFK�OLQNV�HLQ�5HIOX[

*UDG�,,,�GDU��VR�GD��HLQH�5HLQIHNWLRQVSURSK\OD[H�PLW�HLQHP�&HSKDORVSRULQ�EH�

JRQQHQ�ZXUGH��GLH�ELV�2NWREHU�����GXUFKJHI�KUW�ZXUGH��'HU�5HIOX[�ELOGHWH�VLFK

LP�/DXIH�GHU�-DKUH�RKQH�,QWHUYHQWLRQ�]XU�FN��VR�GD��LP�$SULO�����QXU�QRFK�HLQ

5HIOX[�*UDG�,�OL��QDFKJHZLHVHQ�ZHUGHQ�NRQQWH��'HU�9HUGDFKW�GHU�VWXPPHQ�1LH�

UH�UHFKWV�NRQQWH�LQ�VSlWHUHQ�8QWHUVXFKXQJHQ�LP�-DQXDU�DOOHUGLQJV�QLFKW�EHVWl�

WLJW�ZHUGHQ��VRQGHUQ�HV�IDQG�VLFK�HLQH�G\VWRS�JHODJHUWH��VWUXNWXUHOO�XQDXIIlOOLJH

UHFKWH�1LHUH�LP�0LWWHOEDXFK�



�

'HV�ZHLWHUHQ�ILHO�LQ�GHQ�HUVWHQ�/HEHQVZRFKHQ�EHUHLWV�HLQH�$QlPLH�DXI��%HL�*H�

EXUW�EHWUXJHQ�GHU�+E������J�GO��GHU�+N�������XQG�GLH�(U\WKUR]\WHQ�����0LR��O�

0LW�]ZHL�:RFKHQ�EHWUXJHQ�GHU�+E������J�GO��GHU�+N�������XQG�GLH�(U\WKUR�

]\WHQ�����0LR��O��0LW�I�QI�:RFKHQ�EHL�GHU�(QWODVVXQJ�DXV�GHU�.OLQLN�ZDUHQ�GHU

+E�DXI�����J�GO��GHU�+N�DXI�������XQG�GLH�(U\WKUR]\WHQ�DXI�����0LR��O�JHIDO�

OHQ��ZHVKDOE� HLQH� 7KHUDSLH�PLW� )HUUR� ��� �[�� 7URSIHQ� ]XU� RUDOHQ� (LVHQVXSSOH�

PHQWDWLRQ� EHJRQQHQ� ZXUGH�� ,P� ZHLWHUHQ� 9HUODXI� VWDELOLVLHUWHQ� VLFK� GLH� %OXW�

ZHUWH�� VR� GD�� GHU� +E� PLW� YLHU� 0RQDWHQ� ��� J�GO� XQG� GLH� (U\WKUR]\WHQ� ���

0LR��O�EHWUXJHQ�

'LH� QDFK� GHU� *HEXUW� GXUFKJHI�KUWHQ� 6FUHHQLQJ�7HVWV� DXI� +\SRWK\UHRVH�

*DODNWRVlPLH��3KHQ\ONHWRQXULH�XQG�/XHV�ZDUHQ�QHJDWLY��(V�ZXUGHQ�GLH�9LW��.�

*DEH�XQG�GLH�%&*�,PSIXQJ�GXUFKJHI�KUW�XQG�GLH�.DULHV�5DFKLWLV�3URSK\OD[H

HLQJHOHLWHW�

%HL� GHQ� ZLHGHUKROWHQ� DPEXODQWHQ� 9RUVWHOOXQJHQ� GHV� 3DWLHQWHQ� ]XU� .RQWUROOH

GHU�1LHUHQIXQNWLRQ� ILHO� LP�$OWHU� YRQ� QHXQ�0RQDWHQ� HLQH� JHULQJH�*U|�H� XQG

HLQH�DQKDOWHQGH�$EQDKPH�GHU�:DFKVWXPVJHVFKZLQGLJNHLW� �$EE��������XQG�HLQ

0LNURJHQLWDOH�DXI��,P�5DKPHQ�HLQHV�VWDWLRQlUHQ�$XIHQWKDOWHV�]XU�1LHUHQIXQN�

WLRQVGLDJQRVWLN�PLW����0RQDWHQ�ZXUGHQ�HLQ�JUHQ]ZHUWLJ�HUK|KWHV�76+�XQG�HLQ

HUQLHGULJWHV� :DFKVWXPVKRUPRQ� IHVWJHVWHOOW�� 'DV� UDGLRORJLVFKH� .QRFKHQDOWHU

HQWVSUDFK� �� 0RQDWHQ�� 'DUDXIKLQ� ZXUGH� LP� 'H]HPEHU� ���� HLQ� $UJLQLQEHOD�

VWXQJVWHVW�XQG�HLQ�75+�7HVW�GXUFKJHI�KUW��'DV�76+�ZDU� MHW]W�XQDXIIlOOLJ�� LP

75+�7HVW� ]HLJWHQ� VLFK� HEHQIDOOV� QRUPDOH� :HUWH�� VR� GD�� NHLQH� K\SRWK\UHRWH

6WRIIZHFKVHOODJH� QDFKJHZLHVHQ� ZHUGHQ� NRQQWH�� 'DI�U� ]HLJWHQ� ,*)�,� PLW� ���

QJ�PO�XQG�,*)�%LQGXQJVSURWHLQ�,,,�PLW�������QJ�PO�GHXWOLFK�HUQLHGULJWH�:HUWH

LP�6LQQH�HLQHV�:DFKVWXPVKRUPRQPDQJHOV��'DV�:DFKVWXPVKRUPRQ�ZDU�EDVDO

HEHQIDOOV� HUQLHGULJW� XQG� ]HLJWH� DXFK� LP� $UJLQLQEHODVWXQJVWHVW� QXU� XQ]XUHL�

FKHQGH�:HUWH��VR�GD��GLH�'LDJQRVH�HLQHV�0LQGHUZXFKVHV� LQIROJH�:DFKVWXPV�

KRUPRQPDQJHOV�JHVWHOOW�XQG� LP� -DQXDU� ����HLQH�7KHUDSLH�PLW�*HQRWURSLQ� HLQ�

JHOHLWHW�ZXUGH��'LH�'RVLV�EHWUXJ�]XQlFKVW������,(�WJO��VF��XQG�ZXUGH�QDFK�YLHU
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$EE���� :DFKVWXPVYHUODXI�LQ�GHQ�HUVWHQ����0RQDWHQ
���7KHUDSLH�PLW�*HQRWURSLQ
���$XVVHW]WHQ�GHU�*HQRWURSLQ�7KHUDSLH



��

$EE���� :DFKVWXPVYHUODXI
���7KHUDSLH�PLW�*HQRWURSLQ
���$XVVHW]WHQ�GHU�*HQRWURSLQ�7KHUDSLH



��

:RFKHQ�DXI�����,(�WJO��JHVWHLJHUW��8QWHU�GLHVHU�7KHUDSLH�]HLJWH�GHU�3DWLHQW�HLQH

GHXWOLFK�]XQHKPHQGH�:DFKVWXPVJHVFKZLQGLJNHLW��$X�HUGHP�EHNDP�GHU�3DWL�

HQW�]XVlW]OLFK�/�7K\UR[LQ�����J�7DJ��GD�VLFK�XQWHU�GHU�:DFKVWXPVKRUPRQWKH�

UDSLH� HLQH� JUHQ]ZHUWLJ� K\SRWK\UHRWH� 6WRIIZHFKVHOODJH� DXVELOGHWH�� 1DFK� YLHU

:RFKHQ�ZXUGH� GLH�'RVLV� DXI� ��� �J�7DJ� UHGX]LHUW�� GD� HV� LP�=XVDPPHQKDQJ

PLW� GHU� /�7K\UR[LQ�*DEH� ]X� G�QQHQ�� EUHLLJHQ� 6W�KOHQ� JHNRPPHQ� ZDU�� ,P

0lU]�����ZXUGH�GDV�*HQRWURSLQ�EHL�YHUODQJVDPWHP�/lQJHQZDFKVWXP�DXI���,(

HUK|KW�XQG�LP�-XQL�����QRFK�HLQPDO�DXI�����,(��'LH�/�7K\UR[LQ�'RVLV�ZXUGH�XQ�

YHUlQGHUW�EHLEHKDOWHQ�

=XVlW]OLFK�ILHO� LP�)HEUXDU�����DXI�HLQHU�VHLWOLFKHQ�5|QWJHQDXIQDKPH�GHV�6FKl�

GHOV� HLQH� 'LFKWHPLQGHUXQJ� LP� %HUHLFK� GHU� 6HOOD� DXI�� GLH� DEHU� ]XQlFKVW� QLFKW

ZHLWHU�DEJHNOlUW�ZXUGH�

,P�$XJXVW�����ILHO�HLQ�VFKRQ�VHLW�HLQHP�-DKU�ODQJVDP�IRUWVFKUHLWHQGHU�NRQWLQX�

LHUOLFKHU� $EIDOO� GHU� 7KURPER]\WHQ� DXI� MHW]W� ���������O� DXI�� $XIJUXQG� GHVVHQ

XQG� DXIJUXQG� GHU�1LHUHQIHKOELOGXQJ�ZXUGH� LP�1RYHPEHU� ���� HLQH� &KURPR�

VRPHQDQDO\VH�GXUFKJHI�KUW��GLH� MHGRFK�HLQHQ�XQDXIIlOOLJHQ�PlQQOLFKHQ�&KUR�

PRVRPHQVDW]� �����;<�� HUJDE��$XFK� HLQ�1DFKZHLV� I�U� HLQH�$XWRLPPXQWKURP�

ER]\WKRSHQLH�ZXUGH�QLFKW�JHIXQGHQ��%HL�HLQHP�ZHLWHUHQ�$EIDOO�GHU�7KURPER�

]\WHQ�DXI���������O�XQG�1DFKZHLV�YRQ�EODVWHQYHUGlFKWLJHQ�=HOOHQ�LP�'LIIHUHQ�

WLDOEOXWELOG� ZXUGH� LP� 1RYHPEHU� ���� HLQH� .QRFKHQPDUNVSXQNWLRQ� GXUFKJH�

I�KUW�� (V� ]HLJWH� VLFK� LQ� HLQHP� VWDUN� O\PSKR]\WlUHV�0DUN�PLW� ����� DW\SLVFKHQ

EODVWHQYHUGlFKWLJHQ�=HOOHQ�� HLQHU�GHXWOLFK�YHUPLQGHUWHQ�XQG� UHFKWVYHUVFKREH�

QHQ�0\HORSRHVH��HLQHU�UHGX]LHUWHQ�(U\WKURSRHVH�XQG�NDXP�0HJDNDU\R]WHQ�GDV

%LOG� HLQHU� 3DQP\HORSDWKLH�� (LQ�$QKDOW� I�U� HLQH� DNXWH� /HXNlPLH� ZXUGH� QLFKW

JHIXQGHQ�� HEHQVR� NRQQWH� GLH� 8UVDFKH� GHU� 7KURPER]\WRSHQLH� QLFKW� HLQGHXWLJ

JHNOlUW� ZHUGHQ�� ,Q� HLQHU� LP� )HEUXDU� ���� GXUFKJHI�KUWHQ� +lPRJORELQHOHNWUR�

SKRUHVH� ]HLJWH� VLFK� HLQ� VWDUN� HUK|KWHV� +E)� ��������� ZlKUHQG� GDV� +E$�� PLW

�����LP�1RUPEHUHLFK�ODJ�



��

$E�'H]HPEHU�����ZXUGH�GLH�:DFKVWXPVKRUPRQWKHUDSLH�XQWHUEURFKHQ��XP�HL�

QHQ�=XVDPPHQKDQJ�]ZLVFKHQ�GHU�7KHUDSLH�XQG�GHU�7KURPER]\WRSHQLH�DXV]X�

VFKOLH�HQ��ZREHL�VLFK�MHGRFK�LP�9HUODXI�NHLQ�$QVWLHJ�GHU�7KURPER]\WHQ�]HLJWH�

*OHLFK]HLWLJ�ZXUGH�]XP�HUVWHQ�0DO�GHU�9HUGDFKW�DXI�HLQH�)DQFRQL�$QlPLH�JH�

lX�HUW��,P�)HEUXDU�����ZXUGH�LP�,QVWLWXW�I�U�+XPDQJHQHWLN�LQ�+HLGHOEHUJ�HLQH

YHUPHKUWH� &KURPRVRPHQEU�FKLJNHLW� XQWHU� %HKDQGOXQJ� YRQ� /\PSKR]\WHQ�

NXOWXUHQ�PLW�0LWRP\FLQ�&� XQG�'LHSR[\EXWDQ� IHVWJHVWHOOW� XQG� VRPLW� GLH� 'LD�

JQRVH�)DQFRQL�$QlPLH�JHVWHOOW�

,P�HLQ]HOQHQ�ODJHQ�IROJHQGH�%HIXQGH�YRU�

,Q�GHU�6WDQGDUGO\PSKR]\WHQNXOWXU� IDQG�VLFK�EHL� ���� DXVJHZHUWHWHQ�0HWDSKD�

VHQ�NHLQH�$EHUUDWLRQ��1DFK�%HKDQGOXQJ�PLW�00&�ZDUHQ�YRQ����0HWDSKDVHQ

��� PLW� PXOWLSOHQ� &KURPDWLGHQ�� XQG� &KURPRVRPHQDEHUUDWLRQHQ� YHUVHKHQ

������� 1DFK� %HKDQGOXQJ� PLW� 'LHSR[\EXWDQ� ZLHVHQ� YRQ� ��� 0HWDSKDVHQ� ��

������$EHUUDWLRQHQ�DXI��'LH�%HWURIIHQKHLW�GHU�HLQ]HOQHQ�DEHUUDQWHQ�=HOOHQ�EH�

WUXJ�QDFK�00&�����XQG�QDFK�'(%������GLH�,QGL]HV�%UXFK�=HOOH�EHL�00&!����

XQG�EHL�'(%!�����

,P�0lU]�����ZXUGH�HLQ�FUDQLHOOHV�057�GXUFKJHI�KUW�PLW�GHU�)UDJH�QDFK�K\SR�

SK\VlUHQ� $XIIlOOLJNHLWHQ�� 'DEHL� ]HLJWH� VLFK� HLQH� FRQJHQLWDOH� K\SRSK\VlUH

'\VSODVLH� XQG� VFKZLHULJ� ]X� GLIIHUHQ]LHUHQGH� VXSUDVHOOlUH� 6WUXNWXUHQ�� GLH� DOV

HLQH�HNWRSH�1HXURK\SRSK\VH�RGHU�HLQ� UXGLPHQWlUHU�+\SRSK\VHQVWLO�JHGHXWHW

ZXUGHQ�� 'LHVHU� %HIXQG� ZXUGH� DOV� 8UVDFKH� I�U� GHQ� ZHLWHUKLQ� YRUKDQGHQHQ

:DFKVWXPVKRUPRQPDQJHO� PLW� GHXWOLFK� YHUPLQGHUWHQ� ,*)� ,� ����QJ�PO�� XQG

,*)�%LQGXQJVSURWHLQ�,,,� ����QJ�PO�� LQWHUSUHWLHUW�� 'DUDXIKLQ� ZXUGH� GLH

:DFKVWXPVKRUPRQWKHUDSLH� DP� ���������PLW� ���� ,(� *HQRWURSLQ�ZLHGHU� IRUWJH�

VHW]W��ZRUXQWHU�HV�]X�HLQHP�UHJHOUHFKWHQ�/lQJHQZDFKVWXP�NDP�

(QGH�$SULO�����ZDUHQ�GLH�7KURPER]\WHQ�LP�5DKPHQ�YRQ�,QIHNWHQ�DXI���������O

DEJHIDOOHQ�� ZHVKDOE� I�U� �� 7DJH� ��� PJ� /HXFRYHULQ� XQG� )ROVlXUH� YHUDEUHLFKW

ZXUGHQ��$XFK�LQ�GHQ�QlFKVWHQ�0RQDWHQ�EOLHEHQ�GLH�7KURPER]\WHQ�DXI�HLQHP



��

1LYHDX� XP� ��������O�� HV� EHVWDQGHQ� NHLQH� NOLQLVFKHQ� $XIIlOOLJNHLWHQ�� GHU� +E

ZDU�GDEHL�VWDELO��,Q�GHQ�QlFKVWHQ�0RQDWHQ�ZDUHQ�GLH�%OXWELOGHU�VWDELO�

,P�0DL�����ZXUGH�EHL�HLQHU�]ZHLWHQ�6FKZDQJHUVFKDIW�GHU�0XWWHU�HLQH�3UlQDWDO�

GLDJQRVWLN�GXUFKJHI�KUW��ZHOFKH�HLQHQ�JHVXQGHQ�)HWHQ�]HLJWH��GHU�DP���������

PLW� HLQHP�*HEXUWVJHZLFKW� YRQ� ����� J� XQG� HLQHU� *U|�H� YRQ� ��� FP� ]XU�:HOW

NDP�

(QGH�$XJXVW� ���� I�KUWH�GDV�+XPDQJHQHWLVFKH� ,QVWLWXW�:�U]EXUJ� HLQH� ]\WRNL�

QHWLVFKH�8QWHUVXFKXQJ�YRQ�/\PSKR]\WHQNXOWXUHQ�GHV�3DWLHQWHQ�GXUFK��ZREHL

GLH�'LDJQRVH�)DQFRQL�$QlPLH�EHVWlWLJW�ZHUGHQ�NRQQWH��:HLWHUH�8QWHUVXFKXQ�

JHQ�IROJWHQ�LP�2NWREHU�����XQG�LP�2NWREHU�����

$E�$SULO� ���� EHJDQQHQ� GLH� (OWHUQ� GHV� 3DWLHQWHQ� ]XVlW]OLFK� HLQH�+RP|RSDWKL�

VFKH� 7KHUDSLH�� 9RQ� -DQXDU� ELV� 'H]HPEHU� ���� ZXUGH� DX�HUGHP� DXIJUXQG� GHV

YRUKDQGHQHQ�0LNURJHQLWDOH�HLQH�/RNDOEHKDQGOXQJ�PLW�GHK\GURWHVWRVWHURQKDO�

WLJHU�6DOEH�GXUFKJHI�KUW��ZDV�]X�HLQHP�/lQJHQZDFKVWXP�GHV�3HQLV�I�KUWH��%HL

HLQHU� HUQHXWHQ�%HKDQGOXQJ� LP�0DL� ����� GLHVPDO�PLW� WHVWRVWHURQKDOWLJHU� 6DOEH�

NDP�HV�DOOHUGLQJV�]X�HLQHP�+DDUZDFKVWXP�LP�%HUHLFK�GHV�3HQLVVFKDIWHV��ZHV�

KDOE� GLHVH� 7KHUDSLH� DEJHEURFKHQ� ZXUGH�� $XIJUXQG� GHV� 0LNURSHQLV� XQG� GHU

EHLGVHLWV�QLFKW�GHV]HQGLHUWHQ�+RGHQ�ZXUGH�LP�1RYHPEHU�����GLH�)UDJH�JHVWHOOW�

RE� EHL� GHP� 3DWLHQWHQ� HLQ�0DQJHO� DQ� 7HVWRVWHURQ� RGHU� HLQH� K\SRSK\VlUH� 6W|�

UXQJ� GHU� /+�)6+�5HJXODWLRQ� EHVWHKH�� (LQH� DX�HUGHP� YRUOLHJHQGH� 3KLPRVH

ZXUGH�LP�)HEUXDU�����RSHULHUW�

$P����������ZXUGH��QDFKGHP�GDV�%OXWELOG�LQ�GHQ�OHW]WHQ�0RQDWHQ�VWDELO�JHZH�

VHQ�ZDU��7KURPER]\WHQ�XP����������O��+E�XP������J�GO���HLQH�.QRFKHQPDUN�

VSXQNWLRQ� GXUFKJHI�KUW�� %HL� GLHVHU� 3XQNWLRQ� ]HLJWH� VLFK� HLQ� QRUPR]HOOXOlUHV

0DUN�PLW� UHJXOlUHU�0\HORSRHVH� XQG� (U\WKURSRHVH� XQG� DXVUHLFKHQG�0HJDND�

U\R]\WHQ��(V�IDQGHQ�VLFK�NHLQH�DW\SLVFKHQ�=HOOHQ�XQG�NHLQH�%ODVWHQYHUPHKUXQJ�

DOVR� LQVJHVDPW� HLQ� XQDXIIlOOLJHV� .QRFKHQPDUN�� %HL� HLQHU� ZHLWHUHQ� 8QWHUVX�

FKXQJ�GHV�.QRFKHQPDUNV�ZXUGH�HEHQIDOOV�HLQ�XQDXIIlOOLJHU�PlQQOLFKHU�&KUR�

PRVRPHQVDW]�XQG�NHLQH�NORQDOHQ�&KURPRVRPHQYHUlQGHUXQJHQ�QDFKJHZLHVHQ�
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$XFK�LP�ZHLWHUHQ�9HUODXI�ZDU�GDV�%OXWELOG�VWDELO��OHGLJOLFK�LP�5DKPHQ�YRQ�,Q�

IHNWHQ�NDP�HV� LP�$SULO� ����]X�HLQHP�$EIDOO�GHU�7KURPER]\WHQ�DXI� ��������O�

ZREHL� GHU�+E� DEHU�ZHLWHUKLQ� VWDELO� EOLHE�� ,P� -DQXDU� ���� XQWHUVXFKWH� GDV� KX�

PDQJHQHWLVFKH�,QVWLWXW�:�U]EXUJ�HLQH�)LEUREODVWHQNXOWXU��ZREHL�GLH�3UROLIHUD�

WLRQ� GHU� =HOOHQ� LQ� $QZHVHQKHLW� YRQ�00&� XQG� 6DXHUVWRII� XQWHUVXFKW� ZXUGH�

'DEHL�NDP�HV�]X�HLQHU�PDUNDQWHQ�5HGXNWLRQ�GHV�=HOOZDFKVWXPV�EHUHLWV�EHL�JH�

ULQJHQ�00&�.RQ]HQWUDWLRQHQ��ZDV�GLH�'LDJQRVH�)$�HUKlUWHWH��8QWHU�GHP�9HU�

GDFKW� HLQHU� 0RVDLNNRQVWHOODWLRQ� ZXUGH� LP� 2NWREHU� ���� HUQHXW� %OXW� I�U� HLQH

IORZ]\WRPHWULVFKH�8QWHUVXFKXQJ�DEJHQRPPHQ��'DEHL�IDQGHQ�VLFK�IDVW�QRUPDOH

:HUWH��VR�GD��YRQ�HLQHU�0RVDLNNRQVWHOODWLRQ�DXVJHJDQJHQ�ZHUGHQ�NRQQWH�� ,P

)HEUXDU�����NRQQWH�LQ�:�U]EXUJ�GXUFK�8QWHUVXFKXQJ�YRQ�)LEUREODVWHQ�GLH�=X�

JHK|ULJNHLW� GHV� 3DWLHQWHQ� ]XU�.RPSOHPHQWDWLRQVJUXSSH�$� IHVWJHOHJW�ZHUGHQ�

ZDV�GXUFK� IU�KHUH�8QWHUVXFKXQJHQ� YRQ�/\PSKR]\WHQ� DXIJUXQG�GHU�0RVDLN�

NRQVWHOODWLRQ�LP�%OXW�QLFKW�P|JOLFK�JHZHVHQ�ZDU�

,P� -XQL� ���� ZXUGH� LP� KXPDQJHQHWLVFKHQ� ,QVWLWXW� :�U]EXUJ� DX�HUGHP� HLQH

0XWDWLRQVDQDO\VH� GXUFKJHI�KUW�� ZREHL� GLH� HUVWH� 0XWDWLRQ� GHV� 3DWLHQWHQ� HQW�

GHFNW�ZHUGHQ�NRQQWH��(V� IDQG� VLFK�DXI�([RQ���� HLQ�$XVWDXVFK�YRQ�*OXWDPLQ�

VlXUH�GXUFK�HLQ�6WRSFRGRQ�����*!7��(���;��

,P�)HEUXDU�����ZXUGH�LP�5DKPHQ�GHU�3KLPRVHQ�23�HLQH�GULWWH�.QRFKHQPDUN�

VSXQNWLRQ� GXUFKJHI�KUW�� GLH� HEHQIDOOV� HLQ� QRUPDOHV� .QRFKHQPDUN� HUJDE�� %HL

GHU� &KURPRVRPHQDQDO\VH� IDQG� VLFK� HLQ� XQDXIIlOOLJHU� PlQQOLFKHU� &KURPRVR�

PHQVDW]�� VRZLH� HLQH� OHLFKW� HUK|KWH� &KURPRVRPHQEU�FKLJNHLW�� GLH� MHGRFK� I�U

HLQHQ�)$�3DWLHQWHQ�DOV�YHUJOHLFKVZHLVH�QLHGULJ�HLQJHVWXIW�ZXUGH�

%HL�GHP�3DWLHQWHQ�ZXUGHQ�]HLWJHUHFKW�DOOH��EOLFKHQ�,PSIXQJHQ�XQG�]XVlW]OLFK

HLQH�9DUL]HOOHQLPSIXQJ�GXUFKJHI�KUW��GLH�DOOHVDPW�JXW�YHUWUDJHQ�ZXUGHQ�
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$EE����'HU�3DWLHQW�PLW���Û�-DKUHQ��UH���XQG�VHLQ�JHVXQGHU�%UXGHU����Ù�-��

'D�EHL�GHP�3DWLHQWHQ�HLQH�6W|UXQJ�GHU�6SUDFKHQWZLFNOXQJ�EHVWDQG��ZXUGH�YRQ

��������HLQH�ORJRSlGLVFKH�7KHUDSLH�GXUFKI�KUW��XQWHU�GHU�VLFK�GLH�6SUDFKH�GHXW�

OLFK�EHVVHUWH��$E�����EHVXFKWH�GHU�3DWLHQW�GHQ�.LQGHUJDUWHQ�XQG�VHLW�$XJXVW����

GLH�6FKXOH��9RU�GHU�6FKXOH�ZXUGH�HLQH�(UJRWKHUDSLH�GXUFKJHI�KUW��XP�GLH�PR�

WRULVFKH�(QWZLFNOXQJ�GHV�.LQGHV�]X�XQWHUVW�W]HQ�
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(UJHEQLVVH

���%OXWZHUWH

,P�%OXWELOG�GHV�3DWLHQWHQ�]HLJWH�VLFK�ELV�]XP����4XDUWDO�����HLQ�NRQWLQXLHUOLFKHU

$EIDOO�GHU�7KURPER]\WHQ�ELV�DXI�HLQ�0LQLPXP�YRQ���������O� LP�$SULO� ���� LP

=XVDPPHQKDQJ�PLW� PHKUHUHQ� ,QIHNWHQ�� 'DQDFK� HUIROJWH� ZLHGHU� HLQ� $QVWLHJ�

ZREHL�VLFK�GLH�7KURPER]\WHQ�DE�GHP����4XDUWDO�����XP����������O�VWDELOLVLHU�

WHQ��(LQ�ZHLWHUHU�$EIDOO�DXI���������O�LP�-DQXDU�����HUIROJWH�ZLHGHUXP�LP�5DK�

PHQ� YRQ� PHKUHUHQ� ,QIHNWHQ�� GDQDFK� VWLHJHQ� GLH� 7KURPER]\WHQ� ZLHGHU� DXI

:HUWH�XP����������O���$EE����
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'LH��EULJHQ�%OXWZHUWH��/HXNR]\WHQ��(U\WKUR]\WHQ��+E�XQG�+lPDWRNULW��]HLJHQ

VLFK�LP�JHVDPWHQ�9HUODXI�VWDELO��ZREHL�GLH�/HXNR]\WHQ�VLFK�LP�6FKQLWW�DXI������

������O�KLHOWHQ��$EE�����
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'LH� (U\WKUR]\WHQ� EOLHEHQ� LP� 6FKQLWW� EHL� ����0LR��O� �$EE�� ���� GHU� +E� EHL� ���

���J�GO��$EE�����XQG�GHU�+lPDWRNULW�EHL���������$EE�����
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���=HOO]\NOXVDQDO\VH�PLWWHOV�'XUFKIOX�]\WRPHWULH

%HL�GHP�3DWLHQWHQ�ZXUGHQ�LP�/DXIH�YRQ�GUHL�-DKUHQ�GUHL�]HOONLQHWLVFKH�8QWHU�

VXFKXQJHQ�GXUFKJHI�KUW��'D]X�ZXUGHQ�/\PSKR]\WHQ�DXV�GHP�SHULSKHUHQ�%OXW

3+$�VWLPXOLHUW�� NXOWLYLHUW�� QDFK� ��� K� JHHUQWHW�� DQJHIlUEW� XQG� GLH� =HOONHUQH

GXUFKIOX�]\WRPHWULVFK� YHUPHVVHQ� �VLHKH� .DS�� 0HWKRGHQ��� 'LH� VR� HUKDOWHQHQ

=HOO]\NOXVYHUWHLOXQJHQ�ZXUGHQ�HOHNWURQLVFK�DQDO\VLHUW�

0HVVXQJ�YRP���������

%HL�GLHVHU�0HVVXQJ��7DE�����$EE��������IDQGHQ�VLFK�������SUROLIHULHUHQGH�=HOOHQ�

(V�]HLJWH�VLFK�HLQH�GHXWOLFKH�(UK|KXQJ�YRQ�=HOOHQ�LQ�GHU�*��3KDVH��$EE������ZDV

W\SLVFK� I�U� )$�3DWLHQWHQ� LVW�� $XFK� GLH� 9HUWHLOXQJ� GHU� =HOOHQ� LQ� GHQ� �EULJHQ

3KDVHQ�HQWVSUDFK�GHU�YRQ�)$�3DWLHQWHQ��$EE����������'LH�5DWLR�Σ*��*)��6XP�

PH�GHU�*��3KDVHQ�JURZWK�IUDFWLRQ��HUJDE��������$EE�������HLQ�:HUW��GHU�LP�%H�

UHLFK� YRQ� )$�3DWLHQWHQ� OLHJW� �1RUPEHUHLFK� ����������� �6FKLQGOHU�� +|KQ� ������

'DV� JOHLFKH� JDOW� I�U

�*��*����*)��$EE������

$EE����=HOO]\NOXVYHUWHLOXQJ��XQEHKDQGHOW
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$EE�����5DWLR�Σ*��*)

31.08.95

Compartment G0/G1 S G2 G1´ S´ G2´
%Plot-Zellen 66,8 11,2 22,0 38,0 38,5 23,5
%Real-Zellen 28,2 4,7 9,3 11,8 11,9 7,3
%Orig-Zellen 43,9 7,4 14,5 9,1 9,3 5,7

Compartment G1´´ S´´ G2´´ G1´´´ S´´´ G2´´´
%Plot-Zellen 53,1 36,0 10,9 100,0 0,0 0,0
%Real-Zellen 13,5 9,2 2,8 1,4 0,0 0,0
%Orig-Zellen 5,3 3,6 1,1 0,3 0,0 0,0

Zyklus 1 Zellzahl = 18349 %Real-Zellen= 42,3 %Orig-Zellen= 65,8
Zyklus 2 Zellzahl = 13435 %Real-Zellen= 30,9 %Orig-Zellen= 24,1
Zyklus 3 Zellzahl = 11045 %Real-Zellen= 25,4 %Orig-Zellen= 9,9
Zyklus 4 Zellzahl = 595 %Real-Zellen= 1,4 %Orig-Zellen= 0,3

%Increased Cells  = 155,6
%Growth-Fraction = 56,1 S/G1-Ratio         = 1,38
G2/GF      = 0,258 G2´/GF     = 0,101 G2/G1-Ratio       = 1,45
G2´´/GF    = 0,019 G2´´´/GF   = 0,000 (S+G2)/G1-Ratio = 2,82
Summe G1= 14,7% Summe S = 20,2% Summe G2         = 21,2%
S+S´        = 16,6% S+S´+S´´  = 20,2% Summe G2/GF   = 0,378

7DE����$QWHLOH�GHU�=HOOSKDVHQ



��

$EE������*��*���*)�

$EE�����$QWHLOH�GHU�=HOOHQ�LQ�GHQ�HLQ]HOQHQ�3KDVHQ

$EE�����$QWHLOH�GHU�=HOOHQ�DQ�GHQ�Σ�GHU�3KDVHQ

)$� �)DQFRQL�$QlPLH

$$� �$SODVWLVFKH�$QlPLH

&21� �.RQWUROOJUXSSH
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$EE�����$QWHLOH�GHU�=HOOHQ�DQ�*���*����*��*�C��Σ�*����*��*����*)�XQG�Σ*��*)
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0HVVXQJ�YRP���������

%HL� GHU� ]ZHLWHQ� 0HVVXQJ

ZXUGH� DX�HUGHP� HLQH

=HOO]\NOXVDQDO\VH� QDFK� %H�

KDQGOXQJ� PLW� ��� E]Z�� ��

QJ�PO� 0LWRP\FLQ� &� GXUFK�

JHI�KUW��$EE���������

$EE�����=HOO]\NOXVYHUWHLOXQJ��XQEHKDQGHOW

16.10.97 stt0

Compartment G0/G1 S G2 G1´ S´ G2´
%Plot-Zellen 80,6 9,3 10,1 42,6 37,4 20,0
%Real-Zellen 30,5 3,5 3,8 8,5 7,4 4,0
%Orig-Zellen 53,3 6,2 6,7 7,4 6,5 3,5

Compartment G1´´ S´´ G2´´ G1´´´ S´´´ G2´´´
%Plot-Zellen 55,8 34,8 9,4 98,0 2,0 0,0
%Real-Zellen 18,4 11,5 3,1 9,2 0,2 0,0
%Orig-Zellen 8,1 5,0 1,4 2,0 0,0 0,0

Zyklus 1 Zellzahl = 24441 %Real-Zellen= 37,8 %Orig-Zellen= 66,2
Zyklus 2 Zellzahl = 12828 %Real-Zellen= 19,8 %Orig-Zellen= 17,4
Zyklus 3 Zellzahl = 21323 %Real-Zellen= 33,0 %Orig-Zellen= 14,4
Zyklus 4 Zellzahl = 6065 %Real-Zellen= 9,4 %Orig-Zellen= 2,0

%Increased Cells  = 175,0
%Growth-Fraction = 46,7 S/G1-Ratio         = 1,01
G2/GF      = 0,143 G2´/GF     = 0,074 G2/G1-Ratio       = 0,66
G2´´/GF    = 0,029 G2´´´/GF   = 0,000 (S+G2)/G1-Ratio = 1,67
Summe G1= 17,5% Summe S = 17,7% Summe G2         = 11,5%
S+S´        = 12,6% S+S´+S´´  = 17,7% Summe G2/GF   = 0,247

7DE����$QWHLOH�GHU�=HOOSKDVHQ��XQEHKDQGHOW
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%HL� GHU� =HOO]\NOXVDQDO\VH� RKQH

00&� IDQGHQ� VLFK� ������ VWLPX�

OLHUEDUH� =HOOHQ�� 'LHVPDO� ]HLJWH

VLFK�HLQH�Y|OOLJ�QRUPDOH�6XPPH

YRQ� =HOOHQ� LQ� GHQ� *��3KDVHQ

�$EE����������YRU�DOOHP�LP�HUVWHQ

=HOO]\NOXV�� ZREHL� Σ*��*)

 ������EHWUXJ���7DE�����$EE������

8QWHU� %HKDQGOXQJ� PLW� ��QJ

00&� HUUHLFKWHQ� QRFK� �����

GHU�=HOOHQ�GHQ�GULWWHQ�=\NOXV

�7DE�� ���� $XFK� GLH� (UK|KXQJ

YRQ� *��3KDVHQ�$QWHLOHQ� ZDU

QXU� GXUFKVFKQLWWOLFK� �$EE�

���������ZREHL�Σ*��*) �����

EHWUXJ��$EE������

$EE�����=HOODQWHLOH�*���*����*��*���Σ*����*��*����*)�
Σ*��*)��XQEHKDQGHOW

$EE�����=HOO]\NOXVYHUWHLOXQJ�����QJ�00&
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16.10.97 stt10

Compartment G0/G1 S G2 G1´ S´ G2´
%Plot-Zellen 72,2 10,9 16,9 44,9 33,0 22,1
%Real-Zellen 41,3 6,2 9,7 9,2 6,8 4,5
%Orig-Zellen 56,6 8,6 13,3 6,3 4,7 3,1

Compartment G1´´ S´´ G2´´ G1´´´ S´´´ G2´´´
%Plot-Zellen 60,1 33,6 6,3 100,0 0,0 0,0
%Real-Zellen 12,7 7,1 1,3 1,1 0,0 0,0
%Orig-Zellen 4,4 2,4 0,5 0,2 0,0 0,0

Zyklus 1 Zellzahl = 18305 %Real-Zellen= 57,2 %Orig-Zellen= 78,5
Zyklus 2 Zellzahl = 6577 %Real-Zellen= 20,6 %Orig-Zellen= 14,1
Zyklus 3 Zellzahl = 6773 %Real-Zellen= 21,2 %Orig-Zellen= 7,3
Zyklus 4 Zellzahl = 348 %Real-Zellen= 1,1 %Orig-Zellen= 0,2

%Increased Cells  = 137,2
%Growth-Fraction = 43,4 S/G1-Ratio         = 1,44
G2/GF      = 0,306 G2´/GF     = 0,072 G2/G1-Ratio       = 1,55
G2´´/GF    = 0,011 G2´´´/GF   = 0,000 (S+G2)/G1-Ratio = 2,99
Summe G1= 10,9% Summe S = 15,6% Summe G2         = 16,8%
S+S´        = 13,2% S+S´+S´´  = 15,6% Summe G2/GF   = 0,388

7DE����$QWHLOH�GHU�=HOOSKDVHQ�����QJ�00&

$EE�����=HOODQWHLOH�*���*����*��*���Σ*����*��*����*)�
Σ*��*)����QJ�00&
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8QWHU� %HKDQGOXQJ�PLW� ��� QJ

00&� HUUHLFKWHQ� ������ GHU

=HOOHQ� GHQ� GULWWHQ� =\NOXV

�7DE�� ���� $XFK� KLHU� ZDU� GLH

(UK|KXQJ� YRQ� =HOOHQ� LQ� GHU

*��3KDVH� QXU� GXUFKVFKQLWW�

OLFK� �$EE�� ���� ����� 'LHVPDO

JDOW� Σ*��*) ������ �7DE�� ��

$EE������

$EE�����=HOO]\NOXVYHUWHLOXQJ�����QJ�00&

16.10.97 stt50

Compartment G0/G1 S G2 G1´ S´ G2´
%Plot-Zellen 65,3 14,1 20,6 34,6 52,6 12,8
%Real-Zellen 49,7 10,7 15,7 7,0 10,6 2,6
%Orig-Zellen 57,0 12,3 18,0 4,0 6,1 1,5

Compartment G1´´ S´´ G2´´ G1´´´ S´´´ G2´´´
%Plot-Zellen 78,0 21,6 0,4 0,0 0,0 0,0
%Real-Zellen 3,0 0,8 0,0 0,0 0,0 0,0
%Orig-Zellen 0,9 0,2 0,0 0,0 0,0 0,0

Zyklus 1 Zellzahl = 21511 %Real-Zellen= 76,1 %Orig-Zellen= 87,3
Zyklus 2 Zellzahl = 5699 %Real-Zellen= 20,1 %Orig-Zellen= 11,6
Zyklus 3 Zellzahl = 1074 %Real-Zellen= 3,8 %Orig-Zellen= 1,1
Zyklus 4 Zellzahl = 0 %Real-Zellen= 0,0 %Orig-Zellen= 0,0

%Increased Cells  = 114,8
%Growth-Fraction = 43,0 S/G1-Ratio         = 3,84
G2/GF      = 0,419 G2´/GF     = 0,034 G2/G1-Ratio       = 4,01
G2´´/GF    = 0,000 G2´´´/GF   = 0,000 (S+G2)/G1-Ratio = 7,85
Summe G1= 4,9% Summe S = 18,6% Summe G2         = 19,5%
S+S´        = 18,4% S+S´+S´´  = 18,6% Summe G2/GF   = 0,453

7DE����$QWHLOH�GHU�=HOOSKDVHQ�����QJ�00&
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$EE�����=HOODQWHLOH�*���*����*��*���Σ*����*��*����*)�
Σ*��*)�����QJ�00&

$EE�����Σ*��*)�XQWHU�����������QJ�00&

$EE������*��*����*)�XQWHU�����������QJ�00&
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$EE�����$QWHLOH�GHU�=HOOHQ�LQ�GHQ�HLQ]HOQHQ�3KDVHQ�XQWHU���
�������QJ�00&

$EE�����$QWHLOH�GHU�=HOOHQ�DQ�GHQ�Σ�GHU�HLQ]HOQHQ�3KDVHQ
XQWHU�����������QJ�00&
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0HVVXQJ�YRP���������

%HL� GHU� GULWWHQ� 0HVVXQJ

ZXUGHQ� =HOO]\NOXVDQDO\VHQ

RKQH��PLW�������XQG����QJ�PO

00&�GXUFKJHI�KUW� �$EE� ���

����

'LHVPDO� IDQGHQ� VLFK� XQEH�

KDQGHOW�������SUROLIHULHUHQGH

=HOOHQ��XQG� ������GHU�=HOOHQ

HUUHLFKWHQ�GHQ�GULWWHQ�=\NOXV

�7DE�� ���� 'LH� *��3KDVHQ�

$QWHLOH� ZDUHQ� QXU� JHULQJI��

JLJ� HUK|KW� �$EE�� ���� ����

Σ*��*) ������$EE�����=HOO]\NOXVYHUWHLOXQJ��XQEHKDQGHOW

16.10.98 stt0

Compartment G0/G1 S G2 G1´ S´ G2´
%Plot-Zellen 71,8 13,3 14,9 34,7 33,3 32,0
%Real-Zellen 27,0 5,0 5,6 7,6 7,3 7,0
%Orig-Zellen 46,4 8,6 9,6 6,5 6,3 6,0

Compartment G1´´ S´´ G2´´ G1´´´ S´´´ G2´´´
%Plot-Zellen 39,1 49,9 11,0 94,3 5,7 0,0
%Real-Zellen 14,3 18,2 4,0 3,7 0,2 0,0
%Orig-Zellen 6,1 7,8 1,7 0,8 0,0 0,0

Zyklus 1 Zellzahl = 22312 %Real-Zellen= 37,6 %Orig-Zellen= 64,6
Zyklus 2 Zellzahl = 13005 %Real-Zellen= 21,9 %Orig-Zellen= 18,8
Zyklus 3 Zellzahl = 21720 %Real-Zellen= 36,6 %Orig-Zellen= 15,7
Zyklus 4 Zellzahl = 2352 %Real-Zellen= 4,0 %Orig-Zellen= 0,9

%Increased Cells  = 172,0
%Growth-Fraction = 53,6 S/G1-Ratio         = 1,69
G2/GF      = 0,180 G2´/GF     = 0,112 G2/G1-Ratio       = 1,29
G2´´/GF    = 0,032 G2´´´/GF   = 0,0 (S+G2)/G1-Ratio = 2,98
Summe G1= 13,5% Summe S = 22,8% Summe G2         = 17,4%
S+S´        = 14,9% S+S´+S´´  = 22,7% Summe G2/GF   = 0,324

7DE����$QWHLOH�GHU�=HOOSKDVHQ��XQEHKDQGHOW



��

8QWHU� �� QJ�00&� HUUHLFKWHQ

������ GHU� SUROLIHULHUHQGHQ

=HOOHQ� GHQ� GULWWHQ� =\NOXV

�7DE������'HU�$QWHLO� YRQ�=HO�

OHQ� LQ� GHU� *��3KDVH� ZDU

HEHQIDOOV� QXU� OHLFKW� HUK|KW

�$EE�����������$X�HUGHP�ZDU

Σ*��*) �������7DE�����

$EE�����=HOODQWHLOH�*���*����*��*���Σ*����*��*����*)�
Σ*��*)��XQEHKDQGHOW

$EE�����=HOO]\NOXVSKDVHQ����QJ�00&



��

16.10.98 stt05

Compartment G0/G1 S G2 G1´ S´ G2´
%Plot-Zellen 67,2 13,0 19,8 26,5 43,5 30,0
%Real-Zellen 31,3 6,0 9,2 6,1 10,0 6,9
%Orig-Zellen 47,8 9,2 14,1 4,6 7,6 5,2

Compartment G1´´ S´´ G2´´ G1´´´ S´´´ G2´´´
%Plot-Zellen 41,9 46,2 11,9 100,0 0,0 0,0
%Real-Zellen 12,2 13,4 3,5 1,6 0,0 0,0
%Orig-Zellen 4,6 5,1 1,3 0,3 0,0 0,0

Zyklus 1 Zellzahl = 24147 %Real-Zellen= 46,5 %Orig-Zellen= 71,1
Zyklus 2 Zellzahl = 11878 %Real-Zellen= 22,9 %Orig-Zellen= 17,5
Zyklus 3 Zellzahl = 15057 %Real-Zellen= 29,0 %Orig-Zellen= 11,1
Zyklus 4 Zellzahl = 832 %Real-Zellen= 1,6 %Orig-Zellen= 0,3

%Increased Cells  = 152,9
%Growth-Fraction = 52,2 S/G1-Ratio         = 2,29
G2/GF      = 0,270 G2´/GF     = 0,101 G2/G1-Ratio       = 2,15
G2´´/GF    = 0,025 G2´´´/GF   = 0,000 (S+G2)/G1-Ratio = 4,45
Summe G1= 9,6% Summe S = 22,0% Summe G2         = 20,6%
S+S´        = 16,9% S+S´+S´´  = 22,0% Summe G2/GF   = 0,395

7DE����$QWHLOH�GHU�=HOOSKDVHQ����QJ�00&

$EE�����=HOODQWHLOH�*���*����*��*���Σ*����*��*����*)�
Σ*��*)����QJ�00&



��

8QWHU� GHU� %HKDQGOXQJ� PLW

���QJ�00&�HUUHLFKWHQ� �����

GHU� =HOOHQ� GHQ� GULWWHQ� =\�

NOXV��'HU�$QWHLO�GHU�=HOOHQ�LQ

GHQ�*��3KDVHQ�ZDU� HEHQIDOOV

QXU�OHLFKW�HUK|KW��$EE���������

XQG�Σ*��*) �������

$EE�����=HOO]\NOXVYHUWHLOXQJ�����QJ�00&

16.10.98 stt10

Compartment G0/G1 S G2 G1´ S´ G2´
%Plot-Zellen 65,6 14,4 20,0 24,4 41,6 34.0
%Real-Zellen 34,1 7,5 10,4 5,9 10,0 8,2
%Orig-Zellen 48,8 10,7 14,9 4,2 7,2 5,9

Compartment G1´´ S´´ G2´´ G1´´´ S´´´ G2´´´
%Plot-Zellen 50,7 41,3 8,0 100,0 0,0 0,0
%Real-Zellen 11,8 9,6 1,9 0,7 0,0 0,0
%Orig-Zellen 4,2 3,4 0,7 0,1 0,0 0,0

Zyklus 1 Zellzahl = 28597 %Real-Zellen= 52,0 %Orig-Zellen= 74,3
Zyklus 2 Zellzahl = 13262 %Real-Zellen= 24,1 %Orig-Zellen= 17,2
Zyklus 3 Zellzahl = 12783 %Real-Zellen= 23,2 %Orig-Zellen= 8,3
Zyklus 4 Zellzahl = 397 %Real-Zellen= 0,7 %Orig-Zellen= 0,1

%Increased Cells  = 143,1
%Growth-Fraction = 51,2 S/G1-Ratio         = 2,49
G2/GF      = 0,290 G2´/GF     = 0,114 G2/G1-Ratio       = 2,50
G2´´/GF    = 0,013 G2´´´/GF   = 0,000 (S+G2)/G1-Ratio = 5,00
Summe G1= 8,5% Summe S = 21,3% Summe G2         = 21,4%
S+S´        = 17,9% S+S´+S´´  = 21,3% Summe G2/GF   = 0,417

7DE����$QWHLOH�GHU�=HOOSKDVHQ�����QJ�00&
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$XFK� XQWHU� GHU� %HKDQGOXQJ

PLW����QJ�00&�]HLJWH�VLFK�QXU

HLQH� GXUVFKQLWWOLFKH� (UK|KXQJ

GHU�*��3KDVHQ��$EE�����������(V

HUUHLFKWHQ� ������ GHU� =HOOHQ

GHQ� GULWWHQ� =\NOXV� �7DE�� ���

Σ*��*) ������

$EE�����=HOODQWHLOH�*���*����*��*���Σ*����*��*����*)�

Σ*��*)

$EE�����=HOO]\NOXVYHUWHLOXQJ�����QJ�00&
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16.10.98 stt50

Compartment G0/G1 S G2 G1´ S´ G2´
%Plot-Zellen 58,0 17,3 24,7 19,3 53,4 27,3
%Real-Zellen 43,2 12,9 18,4 4,1 11,4 5,8
%Orig-Zellen 50,1 15,0 21,4 2,4 6,6 3,4

Compartment G1´´ S´´ G2´´ G1´´´ S´´´ G2´´´
%Plot-Zellen 76,7 22,6 0,7 0,0 0,0 0,0
%Real-Zellen 3,2 0,9 0,0 0,0 0,0 0,0
%Orig-Zellen 0,9 0,3 0,0 0,0 0,0 0,0

Zyklus 1 Zellzahl = 31746 %Real-Zellen= 74,5 %Orig-Zellen= 86,5
Zyklus 2 Zellzahl = 9064 %Real-Zellen= 21,3 %Orig-Zellen= 12,3
Zyklus 3 Zellzahl = 1775 %Real-Zellen= 4,2 %Orig-Zellen= 1,2
Zyklus 4 Zellzahl = 0 %Real-Zellen= 0,0 %Orig-Zellen= 0,0

%Increased Cells  = 116,0
%Growth-Fraction = 49,9 S/G1-Ratio         = 6,59
G2/GF      = 0,428 G2´/GF     = 0,068 G2/G1-Ratio       = 7,47
G2´´/GF    = 0,000 G2´´´/GF   = 0,000 (S+G2)/G1-Ratio = 14,07
Summe G1= 3,3% Summe S = 21,8% Summe G2         = 24,7%
S+S´        = 21,5% S+S´+S´´  = 21,8% Summe G2/GF   = 0,496

7DE����$QWHLOH�GHU�=HOOSKDVHQ�����QJ�00&

$EE�����=HOODQWHLOH�*���*����*��*���Σ*����*��*����*)�
Σ*��*)�����QJ�00&



��

���&KURPRVRPHQEU�FKLJNHLW

=XVlW]OLFK� ]X� GHU� =HOO]\NOXV�

'LDJQRVWLN� ZXUGH� LP� 2NWREHU

���� GLH� +lXILJNHLW� YRQ� &KUR�

PRVRPHQEU�FKHQ� QDFK� %H�

KDQGOXQJ� GHU� /\PSKR]\WHQ

PLW�������XQG�����QJ�PO�00&

JHPHVVHQ�� 'DEHL� ZDUHQ� RKQH

00&�NDXP�%U�FKH�YRUKDQGHQ�

1DFK� %HKDQGOXQJ� PLW� ��� QJ

00&� XQG� HEHQIDOOV� QDFK� %H�

KDQGOXQJ� PLW� ���� QJ� 00&

IDQGHQ� VLFK� VRZRKO� =HOOHQ� PLW

! ����%U�FKHQ�DOV�DXFK�=HOOHQ�

GLH�QXU�ZHQLJH��E]Z��JDU�NHLQH

%UXFKHUHLJQLVVH� DXIZLHVHQ�

�$EE�����

$EE�����%U�FKLJNHLW�GHU�&KURPRVRPHQ�XQWHU�00&

 



��

���)LEUREODVWHQNXOWXU

,P� -DQXDU� ����ZXUGH� HLQ�+DXW�6WDQ]ELRSVDW�GHV� 3DWLHQWHQ�XQWHUVXFKW�� XP�GLH

'LDJQRVH� )DQFRQL�$QlPLH� ]X� YHULIL]LHUHQ�� QDFKGHP�GLH� =HOO]\NOXVDQDO\VH� LP

2NWREHU�����+LQZHLVH�DXI�HLQH�0RVDLNNRQVWHOODWLRQ�JHJHEHQ�KDWWH��8QWHU�=XJD�

EH�YRQ�����XQG���QJ�PO�00&�]HLJWH�VLFK� LP�9HUJOHLFK�]X�GHU�XQEHKDQGHOWHQ

3UREH�HLQH�PDUNDQWH�5HGXNWLRQ�GHV�=HOOZDFKVWXPV��$EE�������VRZRKO�XQWHU���

DOV�DXFK�XQWHU�����6DXHUVWRII�

$EE�����:DFKVWXP�GHU�)LEUREODVWHQ�XQWHU�00&



��

���%HVWLPPXQJ�GHU�.RPSOHPHQWDWLRQVJUXSSH

,P�)HEUXDU�����NRQQWH�DXV�)LEUREODVWHQNXOWXUHQ�GLH�.RPSOHPHQWDWLRQVJUXSSH

GHV�3DWLHQWHQ�EHVWLPPW�ZHUGHQ��7DE�����$EE������

%HL�)XVLRQ�GHU�)LEUREODVWHQ�PLW�/)$3(*�]HLJWH�VLFK�HLQH�$EQDKPH�GHU�00&�

6HQVLWLYLWlW��'HU�$QWHLO� GHU�=HOOHQ� LQ� GHU�*��3KDVH�ZDU� LP�*HJHQVDW]� ]X� GHQ

�EULJHQ�3UREHQ�YHUPLQGHUW��,Q�GHU�JUDSKLVFKHQ�'DUVWHOOXQJ�]HLJW�VLFK�GLHV�PLW

HLQHP�YHUPLQGHUWHQ�*��*LSIHO��GHU�GHXWOLFK�QLHGULJHU�LVW�DOV�GHU�YRUDQJHKHQGH

*��*LSIHO��1DFK�)XVLRQ�PLW�/)&3(*�XQG�/)*3(*�ZDU��HEHQVR�ZLH�EHL�)XVLRQ

PLW�0(*�$%�XQG�RKQH�9LUXV��GHU�*��*LSIHO�GHXWOLFK�HUK|KW��$EE������

677�����������

1$0( 1(* 326 1(*�]X�326
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7DE���
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$EE�� ��� $QWHLO� GHU� *��3KDVHQ� QDFK� )XVLRQ� PLW� XQWHU�
VFKLHGOLFKHQ�9HNWRUHQ�



��

���0XWDWLRQVDQDO\VH

,P�-XQL�����ZXUGH�HLQH�0XWDWLRQVDQDO\VH�GXUFKJHI�KUW��ZREHL�GLH�HUVWH�0XWDWL�

RQ�GHV�3DWLHQWHQ�EHVWLPPW�ZHUGHQ�NRQQWH��$EE�����������'LH�$Q]DKO�GHU�([RQV

GHU�ELVKHU�EHVWLPPWHQ�)$�*HQH�OLHJHQ�]ZLVFKHQ����)$1&)��XQG�����)$1&'���

'DV�)$1&$�EHVWHKW�DXV����([RQV���-RHQMH��3DWHO������

$EE�����0XWDWLRQVDQDO\VH�GHV�([RQ���

%HL� HLQHU�8QWHUVXFKXQJ�GHV� )$1&$�*HQV� IDQG� VLFK� LQ� ([RQ� ��� GLH�0XWDWLRQ

���*!7�� (���;�� GLH� HLQHQ� $PLQRVlXUHDXVWDXVFK� ]XU� )ROJH� KDWWH�� 'LH� %DVH

*OXWDPLQ�ZXUGH�GXUFK�7\URVLQ�HUVHW]W��ZDV�]XU�%LOGXQJ�GHV�%DVHQWULSOHWWV�7$*

�6WRSFRGRQ��DQVWHOOH�YRQ�*$*��*OXWDPLQVlXUH��I�KUWH��$EE������



��

$EE�����(UVDW]�YRQ�*OXWDPLQ�GXUFK�7\URVLQ�LQ�([RQ���



��

'LVNXVVLRQ

%HL� GHU� )DQFRQL�$QlPLH� KDQGHOW� HV� VLFK� XP� HLQH�.UDQNKHLW�PLW� VWDUNHU� NOLQL�

VFKHU�+HWHURJHQLWlW� �$XHUEDFK� �������'DKHU� LVW� HV� VFKZLHULJ�� YRQ� HLQHP� W\SL�

VFKHQ� 9HUODXI� GHU� .UDQNKHLW� ]X� VSUHFKHQ�� 0L�ELOGXQJHQ� NRPPHQ� LQ� JUR�HU

9LHOIDOW�XQG�XQWHUVFKLHGOLFKHU�$XVSUlJXQJ�YRU��'LH�KlXILJVWHQ�VLQG�&DIp�DX�ODLW

)OHFNHQ�� 0LQGHUZXFKV�� 6NHOHWWPL�ELOGXQJHQ� YRUQHKPOLFK� GHU� +DQG� XQG� GHV

5DGLXV��K\SR��ELV� DSODVWLVFKH�XQG�HNWRSH�1LHUHQ��+\SRJRQDGLVPXV��0LNURFH�

SKDOLH�XQG�)HKOHQ�GHU�$UW��5DGLDOLV��GH�.HUYLOHU�HW�DO���������/LHJHQ�NHLQH�W\SL�

VFKHQ�)HKOELOGXQJHQ�YRU��ZLUG�GLH�'LDJQRVH�RIW�HUVW�PLW�GHP�%HJLQQ�GHU�$SOD�

VWLVFKHQ� $QlPLH� PLW� 7KURPER]\WRSHQLH� XQG� 3DQ]\WRSHQLH� JHVWHOOW�� GLH� LP

6FKQLWW�PLW���-DKUHQ�DXIWULWW��ZREHL�GLH�6SDQQZHLWH�VHKU�JUR��LVW��*HUPDQ������

$XHUEDFK� ������� ,P� 9HUODXI� HQWZLFNHOW� HLQH� JUR�H� $Q]DKO� GHU� 3DWLHQWHQ� HLQ

P\HORG\VSODVWLVFKHV� 6\QGURP� RGHU� DNXWH� P\HORLVFKH� /HXNlPLH� �$XHUEDFK

������

%HL�GHP�KLHU�EHVFKULHEHQHQ�3DWLHQWHQ�ZXUGH�LP�$OWHU�YRQ���Ù�-DKUHQ�LP�0lU]

����GLH�'LDJQRVH�)DQFRQL�$QlPLH�JHVWHOOW��'LHV�JHVFKDK�GXUFK�1DFKZHLV�HLQHU

YHUPHKUWHQ�&KURPRVRPHQEU�FKLJNHLW�QDFK�%HKDQGOXQJ�PLW�'(%�XQG�00&�LP

KXPDQJHQHWLVFKHQ�,QVWLWXW�LQ�+HLGHOEHUJ��=X�GLHVHP�=HLWSXQNW�ZLHV�GHU�3DWLHQW

HLQHQ�NRQWLQXLHUOLFKHQ�7KURPER]\WHQDEIDOO��ELV���������O���HLQHQ�0LQGHUZXFKV

GXUFK�:DFKVWXPVKRUPRQPDQJHO�XQG�HLQH�'\VWRSLH�GHU�UHFKWHQ�1LHUH�DXI�

(LQH�.QRFKHQPDUNVSXQNWLRQ� LP�1RYHPEHU� ����KDWWH� HLQ� VWDUN� O\PSKR]\WlUHV

0DUN� PLW� HLQHU� GHXWOLFK� YHUPLQGHUWHQ� XQG� UHFKWVYHUVFKREHQHQ� 0\HORSRHVH�

HLQHU� YHUPLQGHUWHQ� (U\WKURSRHVH� XQG� NDXP� 0HJDNDU\R]\WHQ� HUJHEHQ�� 'LH

'LDJQRVH�)$�NRQQWH�EHL�HLQHU�=HOO]\NOXVDQDO\VH�YRQ�/\PSKR]\WHQ�DP�KXPDQ�

JHQHWLVFKHQ� ,QVLWXW� :�U]EXUJ� I�QI� 0RQDWH� VSlWHU� EHVWlWLJW� ZHUGHQ�� %HL� GHQ

GRUWLJHQ� 8QWHUVXFKXQJHQ� IDQG� VLFK� HLQH� $NNXPXODWLRQ� YRQ� XQEHKDQGHOWHQ

=HOOHQ� LQ� GHU�*��3KDVH� �Σ*��*) ��������ZDV� HLQ� W\SLVFKHU� %HIXQG� EHL� )$� LVW

�6FKLQGOHU�HW�DO���������1DFKGHP�GLH�7KURPER]\WHQ�ELV�0LWWH�����ELV�DXI�HLQ�0L�



��

QLPXP�YRQ� ��������O� ]XQlFKVW� NRQWLQXLHUOLFK� DEJHIDOOHQ�ZDUHQ�� VWDELOLVLHUWHQ

VLH�VLFK�GDQQ�DXI�:HUWHQ�XP����������O��DEJHVHKHQ�YRQ�HLQHP�$EIDOO� LP�5DK�

PHQ� YRQ� HLQLJHQ� ,QIHNWHQ� DXI� ��������O� LP� -DQXDU�)HEUXDU� �����'DEHL� LVW� EH�

PHUNHQVZHUW��GD��QXU�GLH�7KURPER]\WHQ�HLQHQ�$EIDOO�DXIZLHVHQ��GLH�UHVWOLFKHQ

%OXWZHUWH�EHIDQGHQ�VLFK�GXUFKZHJ�LP�1RUPEHUHLFK��6R�ZDU�GHU�+E�LP�%HUHLFK

!����J�GO��GLH�/HXNR]\WHQ�LQ�GHU�5HJHO�!�������O�XQG�GLH�(U\WKUR]\WKHQ�!����

0LR��O�

(LQH�ZHLWHUH�.QRFKHQPDUNVSXQNWLRQ�LP�2NWREHU�����HUJDE�HLQ�QRUPR]HOOXOlUHV

0DUN�� (LQH�ZHLWHUH�� ]XU� JOHLFKHQ� =HLW� GXUFKJHI�KUWH� =HOO]\NOXVDQDO\VH� ]HLJWH

MHW]W� HLQHQ� QRUPDOHQ� $QWHLO� YRQ� XQEHKDQGHOWHQ� =HOOHQ� LQ� GHQ� *��3KDVHQ

�Σ*��*) ������� XQG� QXU� HLQH� GXUFKVFKQLWWOLFKH� (UK|KXQJ� QDFK� %HKDQGOXQJ

PLW�00&��ZDV�DOV�+LQZHLV�DXI�HLQH�P|JOLFKH�0RVDLNNRQVWHOODWLRQ�YHUVWDQGHQ

ZXUGH�

8P�DXV]XVFKOLH�HQ��GD��GLHVH�1RUPDOLVLHUXQJ�GHU�%OXWZHUWH� DXI� HLQH� IU�KHUH

)HKOGLDJQRVH�]XU�FN]XI�KUHQ�XQG�GHU�3DWLHQW�HYHQWXHOO�JDU�NHLQ�)$�3DWLHQW�VHL�

ZXUGH�LP�-DQXDU������HLQH�+DXW�)LEUREODVWHQNXOWXU�XQWHUVXFKW��%HL�0RVDLNSD�

WLHQWHQ�EHWULIIW�GLH�9HUlQGHUXQJ�GLH�6WDPP]HOOHQ� LP�%OXW��GHU�'HIHNW�EOHLEW� LQ

DQGHUHQ�=HOOHQ��ZLH�]�%��GHQ�)LEUREODVWHQ��HUKDOWHQ��6R�]HLJWH�VLFK�DXFK�EHL�GLH�

VHP�3DWLHQWHQ�HLQH�I�U�)$�W\SLVFKH�5HGXNWLRQ�GHV�=HOOZDFKVWXPV�GHU�)LEUREOD�

VWHQ�XQWHU�$QZHVHQKHLW�YRQ�00&��VRZRKO�XQWHU����DOV�DXFK�XQWHU�����6DXHU�

VWRII�� 'DPLW� NRQQWH� GHU� 3DWLHQW� HLQGHXWLJ� DOV� )$�3DWLHQW� ]XJHRUGQHW� ZHUGHQ�

(LQH�ZHLWHUH�=HOO]\NOXVDQDO\VH�LP�2NWREHU�����EHVWlWLJWH�GDV�(UJHEQLV�YRQ�YRU

HLQHP�-DKU��'LHVPDO�ZDU�GHU�$QWHLO�YRQ�=HOOHQ�LQ�GHU�*��3KDVH�DOOHUGLQJV�OHLFKW

HUK|KW� �Σ*��*) ��������(LQH�P|JOLFKH�(UNOlUXQJ� I�U�GLH�1RUPDOLVLHUXQJ�GLH�

VHU�XQG�GHU�%OXWZHUWH�LVW�GDV�9RUOLHJHQ�HLQHU�0RVDLNNRQVWHOODWLRQ�EHL�GHP�3DWL�

HQWHQ� XQG� VRPLW� GDV� JOHLFK]HLWLJH� 9RUKDQGHQVHLQ� HLQHU� JHVXQGHQ� XQG� HLQHU

NUDQNHQ�=HOOSRSXODWLRQ�

=XVlW]OLFK� ZXUGHQ� EHL� HLQHU� HUQHXWHQ� $QDO\VH� GHU� &KURPRVRPHQEU�FKLJNHLW

YRQ�/\PSKR]\WHQ�XQWHU�%HKDQGOXQJ�YRQ�00&� LP�2NWREHU� ����XQWHU� ����QJ



��

00&�=HOOHQ�PLW�! ����%U�FKHQ�JHIXQGHQ��ZDV�W\SLVFK�I�U�)$�LVW��JOHLFK]HLWLJ

ZDUHQ�DEHU�DXFK�=HOOHQ�PLW�GHXWOLFK�ZHQLJHU�E]Z��JDU�NHLQHQ�%U�FKHQ�YRUKDQ�

GHQ��'LHV�ZHLVW� DXI� GDV�9RUKDQGHQVHLQ� YRQ� ]ZHL� XQWHUVFKLHGOLFKHQ� /\PSKR�

]\WHQSRSXODWLRQHQ�KLQ��YRQ�GHQHQ�VLFK�GLH�HLQH�ZLH�)$�=HOOHQ��GLH�DQGHUH�ZLH

JHVXQGH�=HOOHQ�YHUKlOW��'DV�$XIWUHWHQ�HLQHU�JHVXQGHQ�/\PSKR]\WHQSRSXODWLRQ

N|QQWH�JXW�GXUFK�(QWVWHKXQJ�HLQHV�0RVDLNV�HUNOlUW�ZHUGHQ�

)�U�GDV�(QWVWHKHQ�HLQHV�0RVDLNV�ZHUGHQ�XQWHUVFKLHGOLFKH�0HFKDQLVPHQ�GLVNX�

WLHUW�

(LQH�0|JOLFKNHLW�ZlUH�LQWUDJHQHV�&URVVRYHU�EHL�FRPSRXQG�KHWHUR]\JRWHQ�3DWL�

HQWHQ��G�K��3DWLHQWHQ�GLH�JHPLVFKWHUELJ�I�U�GHQ�'HIHNW�VLQG��ZDV�EHL�GHU��EHU�

ZLHJHQGHQ�=DKO�GHU�)$�3DWLHQWHQ�GHU�.RPSOHPHQWDWLRQVJUXSSH�$�GHU�)DOO� LVW

�'LJZHHG��������%HL�GLHVHQ�3DWLHQWHQ�EHILQGHQ�VLFK�GLH�0XWDWLRQHQ�DXI�XQWHU�

VFKLHGOLFKHQ�6WHOOHQ�GHU�EHLGHQ�$OOHOH��6R�NDQQ�HV�LQ�6WDPP]HOOHQ�GHV�KlPDWR�

SRHWLVFKHQ� 6\VWHPV� HQWZHGHU� ]X� HLQHP� $XVWDXVFK� GHU� 0XWDWLRQHQ� NRPPHQ

XQG�VR�HLQ�JHVXQGHV�$OOHO�XQG�HLQ�$OOHO��GDV�EHLGH�0XWDWLRQHQ�WUlJW��HQWVWHKHQ�

ZDV� LQ� HLQHP� )DOO� EHVFKULHEHQ� ZXUGH� �/R� 7HQ� )RH� HW� DO�� ������� $QGHUHUVHLWV

NDQQ� HV� GXUFK�*HQNRQYHUVLRQ� ]XP�9HUOXVW� HLQHU� SDWKRJHQHQ�0XWDWLRQ� NRP�

PHQ��VR�GD��HEHQIDOOV�HLQ�JHVXQGHV�$OOHO�HQWVWHKW��'LH�VR�HQWVWDQGHQH�IXQNWLR�

QHOO� KHWHUR]\JRWH� XQG� GDPLW� LQWDNWH� 6WDP]HOOH� NDQQ� GLH� GHIHNWHQ� %OXW]HOOHQ

QDFK� XQG� QDFK� HUVHW]HQ� XQG� VR� ]X� HLQHU�1RUPDOLVLHUXQJ� E]Z�� %HVVHUXQJ� GHU

%OXWZHUWH� I�KUHQ�� ,Q�GHQ�DQGHUHQ�=HOOHQ��ZLH�]�%��GHQ�)LEUREODVWHQ��EOHLEW�GHU

'HIHNW�ZHLWHUKLQ� HUKDOWHQ��ZHVKDOE� GXUFK�8QWHUVXFKXQJHQ� GLHVHU� =HOOHQ� HLQH

'LDJQRVH�ZHLWHUKLQ�P|JOLFK�LVW���/R�7HQ�)RH�HW�DO�������

1HEHQ�GHU�0RVDLNELOGXQJ�EHL�FRPSRXQG�KHWHUR]\JRWHQ�3DWLHQWHQ�NDQQ�HV�DEHU

DXFK�EHL� KRPR]\JRWHQ�3DWLHQWHQ� ]XU�0RVDLNELOGXQJ� NRPPHQ�� ,Q� GLHVHP�)DOO

ZLUG�GLH� HUHUEWH�0XWDWLRQ� µYRU�2UW§�� G�K�� GLUHNW� LP�*HQRP�NRUULJLHUW�� LQGHP

IHKOHQGH� %DVHQSDDUH� HUVHW]W� E]Z�� �EHUIO�VVLJH� %DVHQSDDUH� HQWIHUQW� ZHUGHQ�

$XFK�EHL�GLHVHQ�3DWLHQWHQ�]HLJHQ�VLFK�DQVFKOLH�HQG�QRUPDOH�%OXW]HOOHQ��VR�GD�

GLH�/\PSKR]\WHQ�QLFKW�PHKU�HPSILQGOLFK�JHJHQ�00&�VLQG��ZlKUHQG�GLH��EUL�
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JHQ�=HOOHQ��ZLH�GLH�+DXW�)LEUREODVWHQ��HEHQIDOOV�ZHLWHUKLQ�GLH�I�U�)$�W\SLVFKHQ

9HUlQGHUXQJHQ�]HLJHQ��'UHL�)lOOH�PLW�XQWHUVFKLHGOLFKHQ�0XWDWLRQHQ�XQG�NRP�

SHQVDWRULVFKHQ�%DVHQYHUlQGHUXQJHQ�VLQG�EHVFKULHEHQ�ZRUGHQ�� �:DLVILV]�HW�DO�

�����

,Q�HLQHP�ZHLWHUHQ�SXEOL]LHUWHQ�)DOO��EHL�GHP�HEHQIDOOV�HLQ�0RVDLN�YRUODJ��NDP

HV� ]X� HLQHU� VSRQWDQHQ� VRPDWLVFKHQ� 5HYHUVLRQ� LQ� HLQHU� SOXULSRWHQWHQ� KlPDWR�

SRHWLVFKHQ� 6WDPP]HOOH�� GLH� YHUDQWZRUWOLFK� JHPDFKW� ZXUGH� I�U� GDV� $XIWUHWHQ

HLQHU�JHVXQGHQ�/\PSKR]\WHQSRSXODWLRQ��*UHJRU\�HW�DO��������

%HL�9RUOLHJHQ�YRQ�]ZHL�/\PSKR]\WHQSRSXODWLRQHQ�GXUFK�0RVDLNELOGXQJ�ZXU�

GH� HLQ� VLJQLILNDQW� HUK|KWHV� 5LVLNR� I�U� GDV� 9HUVDJHQ� YRQ� .QRFKHQPDUNVWUDQV�

SODQWDWLRQHQ�EHVFKULHEHQ��YHUXUVDFKW�GXUFK�GLH�JHVXQGH�/\PSKR]\WHQSRSXOD�

WLRQ�� $XIJUXQG� GHVVHQ� LVW� LQ� GLHVHQ� )lOOHQ� HLQH� GHXWOLFK� VWlUNHUH� ,PPXQ�

VXSSUHVVLRQ�QDFK�.QRFKHQPDUNVWUDQVSODQWDWLRQ�Q|WLJ��0DF�0LOODQ�HW�DO��������

$QGHUHUVHLWV� ZLUG� GDV� $XIWUHWHQ� HLQHV� 0RVDLNV� DOV� µQDW�UOLFKH� *HQWKHUDSLH§

DQJHVHKHQ��GLH�DOV�0RGHOO� I�U�GHQ�(UIROJ�YRQ�JH]LHOWHU�*HQWKHUDSLH�EHWUDFKWHW

ZHUGHQ�NDQQ��GD�HLQ�6HOHNWLRQVYRUWHLO�I�U�GDV�LQ�YLYR�:DFKVWXP�GHU�YHUlQGHU�

WHQ�=HOOHQ�GHXWOLFK�ZLUG��*UHJRU\�HW�DO��������

,VW� GLH� .RPSOHPHQWDWLRQVJUXSSH� GHV� 3DWLHQWHQ� EHNDQQW� XQG� JHK|UW� HU� HLQHU

*UXSSH�DQ��GHUHQ�*HQ� LGHQWLIL]LHUW�ZRUGHQ� LVW��EHVWHKW�GLH�0|JOLFKNHLW��GXUFK

PROHNXODUJHQHWLVFKH�$QDO\VH�GHQ�0HFKDQLVPXV�GHU�0RVDLNELOGXQJ�]X�LGHQWLIL�

]LHUHQ��/R�7HQ�)RH�HW�DO��������

%LVKHU�ZXUGHQ�GLH�*HQH�GHU�*UXSSHQ�)$�$��)$�&��)$�'���)$�(��)$�)�XQG�)$�

*� LGHQWLIL]LHUW��GLH� WHLOZHLVH� DXI�XQWHUVFKLHGOLFKHQ�&KURPRVRPHQ� OLHJHQ� �'LJ�

ZHHG� ������ -RHQMH�� 3DWHO� ������� ,QQHUKDOE� GHU� HLQ]HOQHQ� *UXSSHQ� H[LVWLHUHQ

HEHQIDOOV� YLHOH� XQWHUVFKLHGOLFKH�0XWDWLRQHQ�� %HL� GHQ� XQWHUVFKLHGOLFKHQ� *UXS�

SHQ�ZXUGHQ�XQWHUVFKLHGOLFKH�9HUOlXIH�XQG�$XVSUlJXQJHQ�EHREDFKWHW��ZREHL�HV

DXFK�8QWHUVFKLHGH� LQQHUKDOE�HLQ]HOQHU�*UXSSHQ�DEKlQJLJ�YRQ�GHU� DXIJHWUHWH�

QHQ�0XWDWLRQ�JDE��ZHVKDOE�GHU�0XWDWLRQ�DXI�GLH�$XVSUlJXQJ�GHU�.UDQNKHLW�HLQ

JU|�HUHU� (LQIOX�� ]XJHVFKULHEHQ� ZXUGH� DOV� GHU� .RPSOHPHQWDWLRQVJUXSSH� �-R�
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HQMH��3DWHO��������(V�ZXUGH�YHUVXFKW��HLQH�.RUUHODWLRQ�]ZLVFKHQ�*HQR��XQG�3Kl�

QRW\S�IHVW]XVWHOOHQ��'DEHL�ZXUGH�LQ�GHU�*UXSSH�)$�*�XQG�EHL�1XOO�0XWDWLRQHQ

GHU�*UXSSH�)$�$� � HLQ� VFKZHUHUHU� KlPDWRORJLVFKHU�9HUODXI� EHVFKULHEHQ��ZlK�

UHQG�LQ�GHU�*UXSSH�)$�&�HLQ�OHLFKWHUHU�9HUODXI�YRUKHUUVFKWH���)DLYUH�HW�DO�������

,QQHUKDOE� GHU� *UXSSH� )$�$� ZXUGHQ� ]DKOUHLFKH� 0XWDWLRQHQ� EHVFKULHEHQ�� GLH

PLW�XQWHUVFKLHGOLFKHU�+lXILJNHLW� LQ�EHVWLPPWHQ�HWKQLVFKHQ�*UXSSHQ�DXIWUHWHQ

�7DPDU\�HW�DO��������

%HL� GHP� KLHU� EHVFKULHEHQHQ� 3DWLHQWHQ� NRQQWH� LP� )HEUXDU� ����� GLH� .RPSOH�

PHQWDWLRQVJUXSSH�GXUFK�$QDO\VH�YRQ�)LEUREODVWHQNXOWXUHQ�EHVWLPPW�ZHUGHQ�

ZREHL�GHU�3DWLHQW�GHU�*UXSSH�$�]XJHRUGQHW�ZXUGH��'LH�HUVWH�0XWDWLRQ�ZXUGH

LP�-XQL� ����EHVWLPPW��,P�([RQ����IDQG�VLFK�GLH�0XWDWLRQ����*!7��(���;��ZDV

]XU�%LOGXQJ�HLQHV�6WRSSFRGRQV�DQVWHOOH�YRQ�*OXWDPLQVlXUH�I�KUW��'DPLW�LVW�]X

HUZDUWHQ��GD��GLH�)XQNWLRQ�]XPLQGHVW�GLHVHV�$OOHOV�VWDUN�HLQJHVFKUlQNW�LVW��'HU

JHQDXH�0HFKDQLVPXV�GHU�0RVDLNELOGXQJ�EHL�GHP�KLHU�EHVFKULHEHQHQ�3DWLHQWHQ

OlVVW�VLFK�DOOHUGLQJV�HUVW�GDQQ�NOlUHQ��ZHQQ�DXFK�GLH�0XWDWLRQ�DXI�GHP�]ZHLWHQ

$OOHO�JHIXQGHQ�ZRUGHQ�LVW�

,P�=XVDPPHQKDQJ�PLW�)$�ZLUG�KlXILJ�HLQ�0LQGHUZXFKV�HUZlKQW� �$XHUEDFK

������$OWHU� ������� 'DEHL�ZXUGHQ� MHW]W� ]HKQ� )lOOH� YRQ� )$�PLW� VFKZHUHP�0LQ�

GHUZXFKV�LQ�=XVDPPHQKDQJ�PLW�:DFKVWXPVKRUPRQPDQJHO�XQG�36,6��SLWXLWD�

U\� VWDON� LQWHUUXSWLRQ� V\QGURPH�� EHVFKULHEHQ�� GLH� HUIROJUHLFK� DXI� HLQH�:DFKV�

WXPVKRUPRQWKHUDSLH�DQVSUDFKHQ��'XSXLV�*LURG�HW�DO���������$XFK�LQ�GHP�GDU�

JHVWHOOWHQ�)DOO�NDP�HV�]X�HLQHP�VFKZHUHQ�0LQGHUZXFKV��GHU�DXI�HLQHQ�:DFKV�

WXPVKRUPRQPDQJHO� LQ� 9HUELQGXQJ� PLW� HLQHU� G\VSODVWLVFKHQ� +\SRSK\VH� ]X�

U�FNJHI�KUW�ZHUGHQ�NRQQWH��(V�]HLJWH�VLFK�HEHQIDOOV�HLQ�JXWHV�$QVSUHFKHQ�DXI

HLQH�7KHUDSLH�PLW�:DFKVWXPVKRUPRQ��'LHV�N|QQWH�HEHQIDOOV�DXI�GLH�$VVR]LDWL�

RQ�YRQ�)$�PLW�36,6�VFKOLH�HQ�ODVVHQ�

*OHLFKHV�ZXUGH� LQ�HLQHU�ZHLWHUHQ�6WXGLH� IHVWJHVWHOOW��EHL�GHU�HLQ�KlXILJHV�$XI�

WUHWHQ� YRQ� (QGRNULQRSDWKLHQ�� KDXSWVlFKOLFK� :DFKVWXPVKRUPRQPDQJHO�� +\�

SRWK\UHRVH�XQG�6W|UXQJHQ�GHV�*OXFRVHVWRIIZHFKVHOV�EHL�)$�EHVFKULHEHQ�ZXU�



��

GHQ��ZREHL�DXFK�ZLHGHU�KLHU�HLQ�=XVDPPHQKDQJ�]ZLVFKHQ�.RPSOHPHQWDWLRQV�

JUXSSH�XQG�HQGRNULQHU�6W|UXQJ�DXIILHO��:DMQUDMFK�HW�DO��������

(SLNULVH

$P�%HLVSLHO�HLQHV�MXQJHQ�3DWLHQWHQ�PLW�)$�ZXUGH�JH]HLJW��GD��NOLQLVFKHV�%LOG�

.UDQNKHLWVYHUODXI�XQG�3URJQRVH�GHU�.UDQNKHLW�JDQ]�HQWVFKHLGHQG�YRQ�GHU�$UW

GHV�EHWURIIHQHQ�*HQV�XQG�GHU�VSH]LILVFKHQ�.RQVWHOODWLRQ�GHU�]X�*UXQGH�OLHJHQ�

GHQ�0XWDWLRQ�DEKlQJHQ��'HIHNWH�LQ�GHQ�)$�*HQHQ�EHGLQJHQ�JHQHWLVFKH�,QVWDEL�

OLWlW��ZHOFKH� LQVEHVRQGHUH�GDV� HUK|KWH�1HRSODVLH�5LVLNR�GHU�3DWLHQWHQ� EHVWLP�

PHQ��8PJHNHKUW�NDQQ�VLFK�GLH�JHQHWLVFKH�,QVWDELOLWlW�MHGRFK�DXFK��ZLH�LP�YRU�

OLHJHQGHQ� )DOOH�� ]XP�:RKOH� GHV� 3DWLHQWHQ� DXVZLUNHQ�� LQGHP� LQ� 6WDPP]HOOHQ

GHV�.QRFKHQPDUNV�GXUFK�9RUJlQJH�ZLH� LQWUDJHQHV�&URVVRYHU��*HQNRQYHUVLRQ

XQG�NRPSHQVDWRULVFKH�0XWDWLRQ�HLQH�µ6HOEVWNRUUHNWXU§�GHV�*HQGHIHNWHV�VWDWW�

ILQGHW��'HQ�GDUDXV�HQWVWHKHQGHQ�KHWHUR]\JRWHQ�XQG�GDPLW�IXQNWLRQHOO�LQWDNWHQ

=HOOHQ� NRPPW� RIIHQVLFKWOLFK� HLQ� 6HOHNWLRQVYRUWHLO� ]X� JXWH�� VR� GD�� LP� EHVWHQ

)DOOH�GDV�JHVDPWH�.QRFKHQPDUN�GXUFK�GLH�VHOEVWNRUULJLHUWH�3RSXODWLRQ�HUVHW]W

ZLUG��'LHVHV�µ([SHULPHQW�GHU�1DWXU§�I�KUW�]X�HLQHU�JDQ]�HQWVFKHLGHQGHQ�9HU�

EHVVHUXQJ�GHU�3URJQRVH�GHV�.UDQNKHLWVYHUODXIV��'DU�EHUKLQDXV�VWLPPW�HV� LQV�

EHVRQGHUH� KLQVLFKWOLFK� GHU� 0|JOLFKNHLW� HLQHU� *HQWKHUDSLH� KRIIQXQJVYROO�� GD

JHQHWLVFK�NRUULJLHUWH�=HOOHQ�EHUHLWV�LQ�YLYR�HLQHQ�HLQGHXWLJHQ�:DFKVWXPVYRUWHLO

JH]HLJW�KDEHQ�



��

=XVDPPHQIDVVXQJ

'LH� )DQFRQL�$QlPLH� LVW� HLQH� DXWRVRPDO�UH]HVVLY� YHUHUEWH� .UDQNKHLW�� GLH� PLW

SURJUHGLHQWHP� .QRFKHQPDUNVYHUVDJHQ�� )HKOELOGXQJHQ� XQG� 7XPRUHQ� HLQKHU�

JHKW�� 'LDJQRVWL]LHUW� ZLUG� GLHVH� .UDQNKHLW� GXUFK� HLQH� YHUPHKUWH� &KURPRVR�

PHQEU�FKLJNHLW� QDFK� %HKDQGOXQJ�PLW� 'LHSR[\EXWDQ� RGHU�0LWRP\FLQ� &� RGHU

GXUFK�HLQHQ�HUK|KWHQ�$QWHLO�YRQ�=HOOHQ�LQ�GHU�*��3KDVH�LQ�GHU�'XUFKIOX�]\WR�

PHWULH�� %HL� HLQLJHQ� 3DWLHQWHQ� ZXUGHQ� 9HUOlXIH� PLW� VWDELOHQ� %OXWELOGHUQ� EH�

VFKULHEHQ��$OV�(UNOlUXQJ�ZXUGH�GDV�9RUKDQGHQVHLQ�HLQHU�0RVDLNNRQVWHOODWLRQ

EHL�GLHVHQ�3DWLHQWHQ�GLVNXWLHUW�

+LHU�ZLUG�HLQ�)$�3DWLHQW�GHU�.RPSOHPHQWDWLRQVJUXSSH�$�EHVFKULHEHQ��EHL�GHP

HV� LP�$OWHU� YRQ� �� -DKUHQ� ]X� HLQHU� 7KURPER]\WRSHQLH� NDP�XQG� HLQ� G\VSODVWL�

VFKHV� .QRFKHQPDUN� YRUODJ�� =XVlW]OLFK� OLHJW� EHL� GHP� 3DWLHQWHQ� QRFK� HLQ

:DFKVWXPVKRUPRQPDQJHO�EHL�G\VSODVWLVFKHU�+\SRSK\VH�YRU��,P�$OWHU�YRQ���Ù

-DKUHQ�NDP�HV�]X�HLQHU�GHXWOLFKHQ�6WDELOLVLHUXQJ�GHV�%OXWELOGHV��DXFK�IDQG�VLFK

EHL�ZLHGHUKROWHQ�.QRFKHQPDUNVSXQNWLRQHQ�HLQ�QRUPR]HOOXOlUHV�0DUN�

1DFKGHP� ]XYRU� GLH� 'LDJQRVH� )$� PLWWHOV� &KURPRVRPHQEUXFKDQDO\VH� XQG

'XUFKIOX�]\WRPHWULH�JHVWHOOW�XQG�VSlWHU�GXUFK�8QWHUVXFKXQJ�YRQ�)LEUREODVWHQ

EHVWlWLJW�ZRUGHQ�ZDU��VWHOOWH�VLFK�MHW]W�GLH�)UDJH�HLQHV�0RVDLNV��:HLWHUH�=HOO]\�

NOXVDQDO\VHQ�HUJDEHQ�DQQlKHUQG�QRUPDOH�%HIXQGH��%HL�HLQHU�ZHLWHUHQ��LP�$OWHU

YRQ� �� -DKUHQ� GXUFKJHI�KUWHQ� &KURPRVRPHQEUXFKDQDO\VH� ]HLJWH� VLFK� HLQH� EL�

PRGDOH�9HUWHLOXQJ� GHU�00&�6HQVLWLYLWlW�� $XI�*UXQG� GLHVHU� %LPRGDOLWlW�� DOVR

GHU�.RH[LVWHQ]�YRQ�GHIHNWHQ�XQG�LQWDNWHQ�=HOOHQ��NDQQ�YRQ�GHU�([LVWHQ]�HLQHU

0RVDLNNRQVWHOODWLRQ�DXVJHJDQJHQ�ZHUGHQ��GLH�I�U�GDV�$XIWUHWHQ�LQWDNWHU�=HOOHQ

YHUDQWZRUWOLFK� LVW� XQG�GDGXUFK� ]X� HLQHU� 6WDELOLVLHUXQJ�GHV� %OXWELOGHV� JHI�KUW

KDW��'LH�HUVWH�0XWDWLRQ�GHV�3DWLHQWHQ�ZXUGH�DXI�([RQ����JHIXQGHQ��ZR�DQVWHOOH

YRQ�*OXWDPLQVlXUH� HLQ� 6WRSFRGRQ� JHELOGHW�ZLUG�� 2E� GLH�0RVDLNNRQVWHOODWLRQ

LP�YRUOLHJHQGHQ�)DOO�GXUFK�LQWUDJHQHV�&URVVRYHU�RGHU�*HQNRQYHUVLRQ�HQWVWDQ�

GHQ�LVW��NDQQ�HUVW�QDFK�GHU�,GHQWLIL]LHUXQJ�GHU�0XWDWLRQ�DXI�GHP�]ZHLWHQ�$OOHO

GHV�3DWLHQWHQ�DEJHNOlUW�ZHUGHQ�



��

/LWHUDWXUYHU]HLFKQLV

$OWHU�%3��$QQRWDWLRQ��)DQFRQL�V�DQDHPLD�DQG� LWV�YDULDELOLW\��%ULWLVK� -RXUQDO� RI

+DHPDWRORJ\���������������

$XHUEDFK�$'��5R\DWNR�$��6FKURHGHU�.XUWK�70��,QWHUQDWLRQDO�)DQFRQL�$QHPLD

5HJLVWU\�� 5HODWLRQ� RI� FOLQLFDO� V\PSWRPV� WR� GLHSR[\EXWDQH� VHQVLWLYLW\�� %ORRG

�����������������

$XHUEDFK�$'��)DQFRQL�$QHPLD��'HUPDWRORJLF�FOLQLFV����������������

GH�.HUYLOHU� (�� *XHUPD]L�$�� =DJQRVNL�$0��*OXFNPDQ� (�� )ULMD� -��7KH�&OLQLFDO

DQG�5DGLRORJLFDO� )HDWXUHV� RI� )DQFRQL�V�$QDHPLD��&OLQLFDO� 5DGLRORJ\� ������ ���

�������

'LJZHHG�0��0ROHNXODUH�*UXQGODJHQ�GHU�)DQFRQL�$QlPLH��.OLQLVFKH�3lGULDWULH

������������������

'XSXLV�*LURG� 6�� *OXFNPDQ� (�� 6RXEHUELHOOH� -&�� %UDXQHU� 5�� *URZWK� KRUPRQH

GHILFLHQF\� FDXVHG� E\� SLWXLWDU\� VWDON� LQWHUUXSWLRQ� LQ� )DQFRQL�V� DQHPLD�� 7KH

-RXUQDO�RI�3HGLDWULFV����������������������

)DLYUH�/��*XDUGLROD�3��/HZLV�&��'RNDO�,��(EHOO�:��=DWWHUDOH�$��$OWD\�&��3RROH�-�

6WRQHV�'��.ZHH�0/��YDQ�:HHO�6LSPDQ�0��+DYHQJD�&��0RUJDQ�1��GH�:LQWHU�-�

'LJZHHG�0�� 6DYRLD�$�� 3URQN� -�� GH�5DYHO� 7�� -DQVHQ� 6�� -RHQMH�+��*OXFNPDQ� (�

0DWKHZ�&*��$VVRFLDWLRQ�RI�FRPSOHPHQWDWLRQ�JURXS�DQG�PXWDWLRQ�W\SH�ZLWK

FOLQLFDO�RXWFRPH�LQ�)DQFRQL�DQHPLD��%ORRG��������������������

)DQFRQL� *�� )DPLOLDO� &RQVWLWXWLRQDO� 3DQP\HORF\WRSDWK\�� )DQFRQL�V� $QHPLD

�)�$����,��&OLQLFDO�DVSHFWV��6HPLQDUV�LQ�+HPDWRORJ\�����������������

)DQFRQL�*��)DPLOLlUH�LQIDQWLOH�SHUQL]LRVDDUWLJH�$QlPLH��SHUQL]L|VHV�%OXWELOG

XQG�.RQVWLWXWLRQ���-DKUEXFK�I�U�.LQGHUKHLONXQGH�������������������

*HUPDQ� -�� *HQHWLF� GLVRUGHUV� DVVRFLDWHG� ZLWK� FKURPRVRPDO� LQVWDELOLW\� DQG

FDQFHU��7KH�-RXUQDO�RI�,QYHVWLJDWLYH�'HUPDWRORJ\������������������



��

*UHJRU\� --��:DJQHU� -(��9HUODQGHU�3&��/HYUDQ�2��%DWLVK� 6'��(LGH�&5�� 6WHIIHQ�

KDJHQ�$��+LUVFK�%��$XHUEDFK�$'��6RPDWLF�PRVDLFLVP�LQ�)DQFRQL�DQHPLD��(YL�

GHQFH�RI�JHQRW\SLF�UHYHUVLRQ�LQ�O\PSKRKHPDWRSRLHWLF�VWHP�FHOOV��3URFHHGLQJV

RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV��31$6��86$��������������������

-RHQMH�+��/HYLWXV�0��:DLVILV]�4��'�$QGUHD�$��*DUFLD�+LJXHUD�,��3HDUVRQ�7��YDQ

%HUNHO�&*��5RRLPDQV�0$��0RUJDQ�1��0DWKHZ�&*��$UZHUW�)��&RPSOHPHQWD�

WLRQ�$QDO\VLV�LQ�)DQFRQL�$QHPLD��$VVLJQPHQW�RI�WKH�5HIHUHQFH�)$�+�3DWLHQW

WR�*URXS�$��$PHULFDQ�-RXUQDO�RI�+XPDQ�*HQHWLFV������������������
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6FKLQGOHU�'��+RHKQ�+��)ORZ�&\WRPHWULF�7HVWLQJ�IRU�6\QGURPHV�ZLWK�&KURPR�
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FOH�%ORFNDJH�LQ�WKH�'LDJQRVLV�RI�)DQFRQL�$QHPLD��%ORRG��������������������
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0HLQ�JDQ]�EHVRQGHUHU�'DQN�JLOW�GHP�NOHLQHQ�3DWLHQWHQ�XQG�VHLQHU�)DPLOLH��,KUH
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=XOHW]W�P|FKWH�LFK�PLFK�EHL�DOO�PHLQHQ�)UHXQGHQ�EHGDQNHQ��GLH�PLU�EHL�GLHVHU

$UEHLW�PLW�$QVSRUQ�XQG�$XIPXQWHUXQJ�]XU�6HLWH�JHVWDQGHQ�KDEHQ�
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