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�:DOWHU�.LUN�� ������$OOH�5HFKWH� YRUEHKDOWHQ�� $OOH�$QJDEHQ� LP�%XFK�ZXUGHQ� VRUJIlOWLJ� HUDUEHLWHW��
HUIROJHQ�MHGRFK�RKQH�*HZlKU��)�U�9HUEHVVHUXQJVYRUVFKOlJH�XQG�+LQZHLVH�DXI�)HKOHU�LVW�GHU�$XWRU�
GDQNEDU�

9HUWULHEVUHFKWH�GLHVHV�%XFKHV�OLHJHQ�EHL�

%RRNV�RQ�'HPDQG�*PE+��*XWHQEHUJULQJ����������1RUGHUVWHGW

.HLQ�7HLO�GLHVHV�%XFKHV�GDUI�LQ�LUJHQGHLQHU�)RUP��'UXFN��)RWRNRSLH��0LNURILOP�RGHU�LQ�HLQHP�DQGH�
UHQ� 9HUIDKUHQ�� RKQH� XQVHUH� YRUKHULJH� VFKULIWOLFKH�*HQHKPLJXQJ� UHSURGX]LHUW� RGHU� XQWHU� 9HUZHQ�
GXQJ�HOHNWURQLVFKHU�6\VWHPH�YHUDUEHLWHW��YHUYLHOIlOWLJW�RGHU�YHUEUHLWHW�ZHUGHQ�

:DUHQ]HLFKHQKLQZHLV

0DWK&DG�LVW�HLQ�HLQJHWUDJHQHV�:DUHQ]HLFKHQ�GHU�0DWK6RIW��,QF�

+LQZHLV�
'LH�LP�%XFK�DXIJHI�KUWHQ�HOHNWURQLVFKHQ�'DWHLHQ�N|QQHQ�YRP�$XWRU�JHJHQ�(QWJHOW�DXI�HLQHP�'DWHQWUlJHU�
�'LVNHWWH���FP�����=ROO��EH]RJHQ�ZHUGHQ��%HVWHOOVFKHLQ��6������



=X�GLHVHU�$UEHLW

'LH�%HZHLVI�KUXQJ�DQDO\WLVFK�NLQHPDWLVFKHU�$XVVDJHQ�YHUODQJW�HLQH�VWUHQJ�PDWKHPDW LVFK�
]X�EHKDQGHOQGH�6\VWHPI�KUXQJ�
,FK�GHQNH��GLH�LQ�GLHVHP�%DQG�LP�0LWWHOSXQNW�VWHKHQGH�7KHRULH�HQGOLFKHU�9HU]HUUX QJHQ�LVW�
GDI�U� HLQ� JHHLJQHWHV�� YLHOOHLFKW� VRJDU� IDV]LQLHUHQGHV�+LOIVPLWWHO��'DGXUFK�EHNRPPHQ�GLH�
DOV�$XVVDJHPXVWHU�JHELOGHWHQ�SDUWLHOOHQ�$EOHLWXQJHQ�HLQHQ�NRQILUPDWRULVFKHQ�&KDUDNWHU�

'HU�$XWRU

'LSO��%HUJ�,QJHQLHXU� :DOWHU� .LUN� ZDU� DNWLY� LP� 5XKUEHUJEDX�� VSlWHU� LQ� GHU� %HUJEDXIRU�
VFKXQJ� LQ� (VVHQ� WlWLJ�� 9RQ� ����� ELV� ]X� VHLQHU� 3HQVLRQLHUXQJ� LP� -DKU� ����� ZDU� HU� LP�
GHXWVFKHQ� %XQGHVDPW� I�U� =LYLOVFKXW]� LQ� %RQQ� I�U� GLH� )RUVFKXQJ� LP� %HUHLFK� VLPXOLHUWHU�
9HUVXFKH� JHJHQ�1(03�� 6&+2&.��:b50(� XQG�',))86,216%(/$6781* YRQ� %DX�
ZHUNHQ�YHUDQWZRUWOLFK��(U�OHEW�KHXWH�LP�5XKHVWDQG�LQ�(VVHQ�
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,Q�GLHVHP�GULWWHQ�%DQG��EHU�Ä%HLWUlJH�]XU�(UGEHEHQVLFKHUXQJ�YRQ�%DXZHUNHQ³�VWHOOH� LFK�
GLH�(UJHEQLVVH�YRU�GLH�GDUDXV�UHVXOWLHUHQ��GDVV�LFK�GLH�PLW�+LOIH�HLQH U�TXDQWLWDWLY�GHIRUPD�
WLRQVNLQHPDWLVFKHQ�%HUHFKQXQJ��EHU�GLH�VLFKHUKHLWOLFKHQ�6WUXNWXUHQ�YRQ�%DXZHUNHQ�J H�
WURIIHQHQ�$XVVDJHQ�DP�FKDUDNWHULVWLVFKHQ�%HLVSLHO�GHU�(UGEHEHQODVW�YRQ�)ULDXO������DOV�
NRQILUPDWRULVFKHQ�6WDWXV�EHWUDFKWH�
'DPLW� ZLUG� GDV� LQ� GHQ� YRUDQJHJDQJHQHQ� ]ZHL� %lQGHQ� DQJHVSURFKHQH� 0DVVHQ�6SDQ�
QXQJVYHUKDOWHQ�PLW�GHQ�'HIRUPDWLRQVJHVHW]HQ�YHUNQ�SIW�

1XQPHKU�VFKOLH�W�VLFK�GHU�.UHLV�GHU�8QWHUVXFKXQJVDUEHLW�PLW�HLQHP�GHU�YLHOOHLFKW�IDV]LQL H�
UHQGVWHQ�PDWKHPDWLVFKHQ�+LOIVPLWWHO��EHUKDXSW�

(VVHQ��LP�0lU]�����
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,QKDOWVYHU]HLFKQLV

,QKDOWVYHU]HLFKQLV �

.RQILUPDWRULVFKH�%HWUDFKWXQJHQ�]X�GHQ�NLQHPDWLVFKHQ�$XVVDJHQ �

��9RUEHPHUNXQJ �

���'HIRUPDWLRQVDQDO\VH �

��6SDQQXQJHQ��9HU]HUUXQJHQ��'HIRUPDWLRQVJUDGLHQW�9HUWUlJOLFKNHLWV]HLFKHQ�� �

��'LH�5HDOLWlW�GHU�LPDJLQlUHQ�*UDGLHQWHQVWUXNWXU��5LVVVWUXNWXU��9HUWUlJOLFKNHLWV]HLFKHQ�� ��

��.|USHUIHVWH�'HXWXQJ��7D\ORUDEELOGXQJ��9HUWUlJOLFKNHLWV]HLFKHQ�� ��

��'UHK]HLJHU�I�U�SRODUH�PXOWLSOLNDWLYH�=HUOHJXQJ��%HVHLWLJXQJ�GHU�8QJHUHLPWKHLWHQ ��

��%DXN|USHUDQDO\VH ��

���'HIRUPDWLRQVDQDO\VH ��

��6SDQQXQJ��9HU]HUUXQJHQ��'HIRUPDWLRQVJUDGLHQW��9HUWUlJOLFKNHLWV]HLFKHQ�� ��

��'LH�5HDOLWlW�GHU�LPDJLQlUHQ�*UDGLHQWHQVWUXNWXU��5LVVVWUXNWXU��9HUWUlJOLFKNHLWV]HLFKHQ�� ��

��.|USHUIHVWH�'HXWXQJ��7D\ORUDEELOGXQJ��9HUWUlJOLFKNHLWV]HLFKHQ�� ��

���'UHK]HLJHU�I�U�SRODUH�PXOWLSOLNDWLYH�=HUOHJXQJ��%HVHLWLJXQJ�GHU�8QJHUHLPWKHLWHQ ��

���%DXN|USHUDQDO\VH ��

���'HIRUPDWLRQVDQDO\VH ��

���6SDQQXQJHQ��9HU]HUUXQJHQ��'HIRUPDWLRQVJUDGLHQW��9HUWUlJOLFKNHLWV]HLFKHQ�� ��
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���'LH�5HDOLWlW�GHU�LPDJLQlUHQ�*UDGLHQWHQVWUXNWXU��5LVVVWUXNWXU��9HUWUlJOLFKNHLWV]HLFKHQ�� ��

���.|USHUIHVWH�'HXWXQJ��7D\ORUDEELOGXQJ��9HUWUlJOLFKNHLWV]HLFKHQ�� ��

���'UHK]HLJHU�I�U�SRODUH�PXOWLSOLNDWLYH�=HUOHJXQJ��%HVHLWLJXQJ�GHU�8QJHUHLPWKHLWHQ ��

���%DXN|USHUDQDO\VH ��

���=XVDPPHQIDVVXQJ ��

���/LWHUDWXUYHU]HLFKQLV ��
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.RQILUPDWRULVFKH�%HWUDFKWXQJHQ�]X�GHQ�NLQHPDWLVFKHQ�$XVVDJHQ
�

��9RUEHPHUNXQJ

'LH�YRU�PHKU�DOV�YLHU�-DKUHQ�DXIJHJULIIHQH�3UREOHPUHLKH�]XU�*HVWDOWXQJ�HLQHU�GHWHUPLQL V�
WLVFKHQ�%HPHVVXQJVVWUDWHJLH�I�U�HLQH�(UGEHEHQVLFKHUXQJ�YRQ�%DXZHUNHQ�KDW�GXUFK�HLQH�
NRQWLQXXPPHFKDQLVFKH�%HWUDFKWXQJVZHLVH� ]X�HLQHU� Y|OOLJ� QHXHQ�6LFKW� GHU� QLFKWOLQHDUHQ�
9HUKDOWHQVVWUXNWXUHQ�LQ�GHQ�2EMHNWHQ�JHI�KUW��(V�]HLJWH�VLFK�QlPOLFK��GDVV�HLQH�YHUWUlJO L�
FKH�*HVWDOWXQJ�GHU�0HGLHQGXUFKOlXIH�QXU��EHU�GLH�6LPXODWLRQ�HLQHU�6SDQQXQJVDQDO\VH�]X�
HUUHLFKHQ�LVW�
:HLO� GLH� JHVHW]OLFKHQ� 9HUKlOWQLVVH� GLH� ]HLWOLFKHQ� bQGHUXQJHQ� GHU� 6SDQQXQJHQ� XQG� GHU�
9HU]HUUXQJHQ� YHUNQ�SIHQ� LVW� HV� IROJHULFKWLJ�� HLQH� NRQILUPDWRULVFKH�%HWUDFKWXQJ�PLW�+LOIH�
GHU� 'HIRUPDWLRQV� XQG�:LQNHOJHVFKZLQGLJNHLWHQ� ]XU� %HOHJXQJ� GHU� .RPSDWLELOLWlW� EHLGHU�
$XVVDJHIRUPHQ� DQ]XVWHOOHQ�� 'LHVH� %HWUDFKWXQJVZHLVH�� DEHU� DXFK� GLH� IDV]LQLH UHQGHQ�
'HIRUPDWLRQVJHVHW]H��PRWLYLHUWHQ�]XU�*HVWDOWXQJ�HLQHV����%DQGHV��

���'HIRUPDWLRQVDQDO\VH

��6SDQQXQJHQ��9HU]HUUXQJHQ��'HIRUPDWLRQVJUDGLHQW��9HUWUlJOLFKNHLWV]H LFKHQ��

$P�$QIDQJ� MHGHU�hEHUOHJXQJ� ]XU� %HVFKUHLEXQJ� GHU� .LQHPDWLN� I�U� GLH� 9HUNQ�SIXQJ� YRQ
6SDQQXQJHQ�XQG�9HU]HUUXQJHQ�DQ�HLQHP�GXUFK�GLH�/DVW�GHV�(UGEHEHQV�YRQ�)ULDXO������
GHIRUPLHUWHQ�7UDJZHUN�VWHKW�GLH�%HUHLWVWHOOXQJ�HLQHU�VSH]LILVFKHQ�*U|�H��GLH�DOV�4XRWLHQW�
GLH�NLQHPDWLVFK�YHUlQGHUQGH�)DNWRUJU|�H�YHUWULWW�

,Q�GHU�.RQWLQXXPPHFKDQLN�VWHOOW� HLQ�GXUFK�ORNDOH�XQG�UlXPOLFKH�=XVWDQGVJU|�HQ�JHELOGH�
WHU�4XRWLHQW�GLHVHQ�)DNWRU�GDU��(U� OlVVW�DOV�PDVVHQEH]RJHQHU�V\PPHWULVFKHU�7HQVRU����
6WXIH�GLH�%HUHFKQXQJ�EHJLQQHQ�XQG�ZLUG�DOV�'HIRUPDWLRQVJUDGLHQW�EH]HLFKQHW�
*HPlVV�PHLQHU�6SDQQXQJVEHUHFKQXQJ� ELOGHW�HU�GHQ�/LQLHQHOHPHQWYHNWRU�LQ�GHU�.RQILJX�
UDWLRQ�NU�DOV�(LJHQZHUW�DE��=XJOHLFK�OHJW�HU�PLW�VHLQHP�DEVROXWHQ�:HUW�YRQ�NU� �������GLH�
3DUWLNHOQGLVWDQ]�LQ�GHU�XQYHUIRUPWHQ�.RQILJXUDWLRQ�XQG�PLW�)O)� ������LQ�GHU�YHUIRUPWHQ�
.RQILJXUDWLRQ�N�IHVW��'DPLW�LVW�HLQ�HUVWHV�9HUWUlJOLFKNHLWV]HLFKHQ�JHVHW]W� �

'LH�*ODXEZ�UGLJNHLW�XQG�2EMHNWLYLWlW�GHU�GXUFK�GHQ�'HIRUPDWLRQVJUDGLHQWHQ�DXVJHGU�F N�
WHQ�SDUWLHOOHQ�$EOHLWXQJHQ�VWHOOW�PDQ�GDGXUFK�IHVW��GDVV�GDV�3URGXNW�GHU�-DFRELVFKHQ�' H�
WHUPLQDQWHQ�GHW�)��XQG�GHW�)����GHQ�SRVLWLYHQ�:HUW�YRQ���HUJLEW��VRPLW�LVW�HUZLHVHQ��GDVV�
NHLQ�9ROXPHQHOHPHQW�IHKOW��

=XP�PDWKHPDWLVFKHQ�1DFKZHLV�VLHKH�%HUHFKQXQJ�LQ�'DWHL�48$'5,.(1�$��6�����

�
V��.LUN��:DOWHU��%HLWUlJH�]XU�(UGEHEHQVLFKHUXQJ�YRQ�%DXZHUNHQ ��%DQG���XQG����D�D�2��V��$EVFKQ����

�
V��6�����%DQG����GRUW�XQWHU�GHU�%HWHLOLJXQJ�HLQHU�0DVVH�YRQ�������>1V ��P@���XQG�GHQ�RUWKRQRUPDOHQ�(LJHQYHN�

WRUHQ���(LQKHLWVWHQVRU����6WXIH�
�
V��/HJHQGH�6���
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*UXQGVlW]OLFK�JLOW��GDVV�LP�'HIRUPDWLRQVEHUHLFK�GHU�(UGEHEHQSUREOHPDWLN�QXU�HLQH�TXDQW L�
WDWLY�JHVWDOWHWH�%HUHFKQXQJ�GHQ�$QVSUXFK�DXI�2EMHNWLYLWlW�H UKHEHQ�NDQQ�
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'HU�DOV�.XJHORSHUDWRU�GHILQLHUWH�'HIRUPDWLRQVJUDGLHQW�)��6�����KDW�DXI�*UXQG�GHU�EHL�VH L�
QHU�$XIO|VXQJ�HQWVWHKHQGHQ�:XU]HOIXQNWLRQ��V��XQWHQ��HLQH�VWUHQJ�LPDJLQlUH�6WUXNWXU�
]ZHLWHU 2UGQXQJ��GLH�HLQH�ZHJHQ�LKUHU�SDUWLHOOHQ�$EOHLWXQJHQ�QDFK�GHU�= �$FKVH�UlXPOLFK�
DEKHEHQGH�4XDGULN�DOV�(OOLSVRLG�HQWVWHKHQ�OlVVW�
'LH�7HQVRUIOlFKH� LVW� DOVR� HLQ�(OOLSVRLG��ZREHL� GLH� SDUWLHOOHQ�$EOHLWXQJHQ�)�[�\�� DOV�5LF K�
WXQJVIDNWRUHQ�I�U�GLH�%HZHJXQJHQ�LQ�EHLGHQ�5LFKWXQJHQ�YHUDQWZRUWOLFK�VLQG��'DV�JHRPHW�
ULVFK�RSHUDWLYH�.XQVWZHUN�GHV�GHIRUPDW LYHQ�.XJHOWHQVRUV� OlVVW� WLHI� LQ�GLH� LVRWURSHQ�E]Z��
DQLVRWURSHQ� HODVWLVFK�SODVWLVFKHQ� $EOlXIH� EOLFNHQ�� ,FK� ZHUGH� EHL� GHU� =HUOHJXQJ� YRQ� )�
QRFK�HLQPDO�DXI�GLH�GHIRUPDWLYHQ�%HZHJXQJVYRUJlQJH�]XU�FNNRPPHQ�
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$EE���� %HUHFKQXQJ�GHU�UHFKWHQ�+lOIWH�GHU�4XDGULN

/HJHQGH�

)H )�7HQVRU�I�U�GHQ�HODVWLVFKHQ�$QWHLO
)S )�7HQVRU�I�U�GHQ�SODVWLVFKHQ�$QWHLO
N DNWXHOOH�.RQILJXUDWLRQ
NU 5HIHUHQ]�.RQILJXUDWLRQ
8 SODVWLVFKHU�5HFKWV�7HQVRU
9 HODVWLVFKHU�/LQNV�7HQVRU
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$EE���� %HUHFKQXQJ�GHU�OLQNHQ�+lOIWH�GHU�4XDGULN

/HJHQGH�

)H )�7HQVRU�I�U�GHQ�HODVWLVFKHQ�$QWHLO
)S )�7HQVRU�I�U�GHQ�SODVWLVFKHQ�$QWHLO
N DNWXHOOH�.RQILJXUDWLRQ
NU 5HIHUHQ]�.RQILJXUDWLRQ
8 SODVWLVFKHU�5HFKWV�7HQVRU
9 HODVWLVFKHU�/LQNV�7HQVRU
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��'LH�5HDOLWlW�GHU�LPDJLQlUHQ�*UDGLHQWHQVWUXNWXU��5LVVVWUXNWXU��9HUWUlJOLFKNHLWV]H L�
FKHQ��

.HQQ]HLFKQHQG�I�U�GDV�RSHUDWLYH�9HUKDOWHQ�HLQHV�PLW�GUHL�9DULDEOHQ�DXVJHVWDWWHWHQ�.XJH O�
WHQVRUV�LVW VHLQH�LPDJLQlUH�/|VXQJVVWUXNWXU��GLH�EHL�KRKHU�NXELVFKHU�6\PPHWULH�GHQ�HOOL S�
WLVFKHQ�HEHQHQ�hEHUGHFNXQJVIDOO�DXVO|VW��,Q�GHQ�*UDILNHQ��6����I���LVW�HUVLFK WOLFK��GDVV�VLFK�
GDV�*LWWHU�JHRPHWULVFK�XQWHU�GHP�PLW�GHU�0DVVH�0� ������� >1V ��P@�JHI�KUWHQ�$QWZRUW�
PRGHOO�LQ�5LFKWXQJ�GHU�=�$FKVH�DEKHEW�XQG�GLH�)XQGDPHQWDOYHNWRUHQ�DOV�3DUWLNHOQGL VWDQ]�
LQ�GHQ�.RQILJXUDWLRQHQ�NU� �������XQG�N� �������XQWHU�HLQHU�XP�����JHGUHKWHQ�%HZHJXQJ�
QDFK�EHLGHQ�5LFKWXQJHQ�DEELOGHW��6���I���
0LW�GHU� LP�9HUJOHLFK�]XP�UHJXOlUHQ�NXELVFK� W HWUDHGULVFKHQ�.|USHU� IHVWJHVWHOOWHQ�:LQNH O�
VXPPH�YRQ������LVW�GLH�GXUFK�GHQ�*UDGLHQWHQWHQVRU�DXVJHO|VWH�$EGHFNXQJ�GHV�( OOLSVRLGV�
PLW�+LOIH�HLQHU�:LQNHOEHWHLOLJXQJ�YRQ�������� ������HLQ�JHUDGH]X�IXQGDPHQWDOHU�+LQZHLV�
DXI�GLH� LP�NRQVWLWXWLYHQ�&KDUDNWHUELOG�GHU�5LVVVWUXNWXU�HQWKDOWHQHQ�6FKDGHQVJHIlKUGXQJ��
(LQ�QLFKW�UHJXOlU�DXIJHEDXWHU�'HIRUPDWLRQVN|USHU�KDW�DQ�XQVWHWHQ�)OlFKHQHO HPHQWHQ�HLQH�
JUR�H�1HLJXQJ�]XP�$EULVV�XQG�6SDOWHQ�

0LW� GHQ� LP�%DQG� �� XQWHU� $EVFKQ�� ���� DXIJHI�KUWHQ� 7DEHOOHQEHUHFKQXQJHQ� XQG� GHU� KLHU
GXUFK�GDV�&KDUDNWHUELOG�GHU�5LVVVWUXNWXUHQ�DXIJH]HLJWHQ�6FKDGHQVJHIlKUGXQJ�EHVWHKW�HLQ�
NRQJUXHQWHU�=XVDPPHQKDQJ��GHU�I�U�GDV�YRUOLHJHQGH�7UDJZHUN�NHLQ�YHUWUlJOLFKHV�9HUKD O�
WHQ�YRUVLHKW��+LHUDQ�ZLUG�GHXWOLFK��GDVV�GLHVHU�GULWWH�%DQG�GHVKDOE�HLQHQ�NRQILUPDWR ULVFKHQ�
&KDUDNWHU�EHVLW]W��

=XU�:LQNHOVXPPHQEHUHFKQXQJ�I�U�GLH�HOOLSWLVFKH�*HRPHWULH�EHL�UHJXOlUHQ�.|USHUQ�

�P��Q��.|USHUHFNHQ�DOV�9HUlQGHUXQJVIDNWRUHQ�LQ�GHU�6XPPH�!����

EHL�P� ���XQG�Q� ���LVW�GHU�)DNWRU���������

(U� �EHU]LHKW� GHQ� HOOLSWLVFKHQ�.|USHU� RKQH�hEHUVFKQHLGXQJHQ� XQWHU� HLQHU�:LQNH OVXPPH�
YRQ��S ������������� ������UDG� ������PLW�UHJXOlUHQ�7HWUDHGHUQ��ZLH�REHQ�DQJHI�KUW�
'LH�DOV�$XVGUXFN�GHU�3DUWLNHOQGLVWDQ]� LQ�NU�XQG�N�V\PEROLVLHUWH�XQG�DXI�GLH�EHUHFKQHWHQ�
6SDQQXQJV]XVWlQGH� EH]XJQHKPHQGH� 'HIRUPDWLRQ� KDW� GXUFK� GLH� XQUHJHOPl�LJ� WHWUDH�
GLVFK�DEJHGHFNWH�5LVVVWUXNWXU�GHU�LQ�GHU�LPDJLQlUHQ�)XQNWLRQ�)�[�\��HQWKDOWHQHQ�4XDGULN�
HLQ�]ZHLWHV�9HUWUlJOLFKNHLWV]HLFKHQ�I�U�GDV�7UDJZHUN�JHVHW]W�

,PDJLQlUHU�)XQNWLRQVYHUODXI�XQG�XQUHJHOPl�LJH�4XDGULNDEELOGXQJ�ODVVHQ�JHPHLQVDP�DXI�
0DQQLJIDOWLJNHLW� LP� /|VXQJVYHUKDOWHQ� VFKOLH�HQ�� 'HVKDOE� JHKH� LFK� GDYRQ� DXV�� GDVV� HV�
VLFK�EHL�GHU�/|VXQJVVWUXNWXU�DOOHLQ�DXV�GHP�)XQNWLRQVYHUODXI�GHU�LPDJLQlU�SDUWLHOOHQ�:X U�
]HOIXQNWLRQ�)�[�\��QRFK�QLFKW�XP�HLQH�NRQVLVWH QWH�KDQGHOQ�NDQQ�

�
$EVFKQ�������.LUN��:DOWHU��%DQG����D�D�2�



��

��.|USHUIHVWH�'HXWXQJ��7D\ORUDEELOGXQJ��9HUWUlJOLFKNHLWV]HLFKHQ��

$XVJHKHQG�YRQ�GHU�9RUVWHOOXQJ��GDVV�NRPSOH[H�,QWHJUDOH�EHL� LKUHU�.UHLVEHZHJXQJ�HLQHQ�
=XJDQJ�DXI�LQQHUH�XQG�lX�HUH�6WUXNWXUHQ�KDEHQ��ZLUG�DP�hEHUJDQJ�GHV�LQQHUHQ�LPDJLQl�
UHQ�]XP�UHHOOHQ�lX�HUHQ�%HUHLFK�GLH�/|VXQJ�]X�HUZDUWHQ�VHLQ�
(LQH�8QWHUVW�W]XQJ�HUIlKUW�GLH�9RUVWHOOXQJ�GXUFK�GLH�XQWHUVFKLHGOLFKHQ�(UJHEQLVVH�GHU�DXI�
GHQ�6HLWHQ���XQG��� I�U�GHQ�N�%HUHLFK�DXVJHZLHVHQHQ�GLUHNWHQ�XQG� LQGLUHNWHQ�/|VXQJHQ�
GHU�3DUWLNHOQGLVWDQ]HQ�YRQ�N� �������XQG�N� �������
'XUFK�GLH�YRQ�GHU�N|USHUIHVWHQ�'HXWXQJ�DXVJHKHQGH�7D\ORUDEELOGXQJ��6�����I���ZLUG�GHU�
GXUFK�GLH�'UHKVWUHFNXQJ�DXVJHO|VWH�'HIRUPDWLRQVYRUJDQJ�MHW]W�I�U�EHLGH�9HUWUlJOLFKNHLW V�
ZHUWH�]ZHL�XQG�GUHL�YRQ�N� �������EHVWlWLJW��GDUDXV�LVW�GLH�1LFKWRUWKR JRQDOLWlW�GHU�(OOLSVRL�
GDEGHFNXQJ� HUVLFKWOLFK�� GLH� LP�*HJHQVDW]� ]X� GHU�2UWKRJRQDOLWlW� GHU� YRP�*UDGLHQWHQ� LQ�
MHGHU�5DXPULFKWXQJ�DXVJHKHQGHQ�9HNWRU]XRUGQXQJ�VWHKW�XQG�KLHU�GHQ�DEVROXWHQ�%HWUDJ�
GHU�3DUWLNHOQGLVWDQ]�YRQ�N� �������DXVPDFKW�
'HU�:HUW�VWHKW�LP�*HJHQVDW]�]X�GHQ�9HUWUlJOLFKNHLWHQ�]ZHL�XQG�GUHL��6�����

��'UHK]HLJHU�I�U�SRODUH�PXOWLSOLNDWLYH�=HUOHJXQJ��%HVHLWLJXQJ�GHU�8QJHUHLPWKHLWHQ

(V�NRQQWH�ELVKHU�QDFKJHZLHVHQ�ZHUGHQ��GDVV�VLFK�GLH� LP�1HZPDUNVFKHQ�6SHNWUXP�D E�
JHELOGHWHQ�:LUNVWUXNWXUHQ�Ä6SDQQXQJHQ³� XQG�GLH�PLW�XQUHJHOPl�LJHQ�)OlFKHQ�DEJHGHFN�
WH�4XDGULNREHUIOlFKH�Ä'HIRUPDWLRQHQ³�HQWVSUHFKHQ��%HLGH�GXUFK�GLH�(UGEHEHQODVW�DXVJ H�
O|VWHQ�9RUJlQJH�JOHLFKHQ�VLFK�LQ�GHU�$QDO\VH�GXUFK�NRQJUXHQWH�7HQVRUHQ��G�K��HV�ZHUGHQ�
]HLWOLFKH�bQGHUXQJHQ�GHU�6SDQQXQJHQ�XQG GHU�9HU]HUUXQJHQ�GXUFK�GDV�'HIRUPDWLRQVJH�
VHW]�PLWHLQDQGHU�YHUNQ�SIW�

8P�GDV�]X�]HLJHQ�XQG�GHQ�%HZHJXQJVPHFKDQLVPXV�DQVFKDXOLFK�]X�GHPRQVWULHUHQ�ZLUG�
]XHUVW�YHUVXFKW�GHQ�'HIRUPDWLRQVJUDGLHQW�SRODU �PXOWLSOLNDWLY�LQ�HLQHQ�HODVWLVFKHQ�$QWHLO�)H�
XQG�HLQHQ�SODVWLVFKHQ�$QWHLO�)S�]X�]HUOHJHQ�LQ ��

) �)H�)S

XP�GLH�3DUWLNHOQGLVWDQ]�GLHVHV�7HQVRUV�LQ�N�]X�EHVWLPPHQ�
'HQQ� GLH�PXOWLSOLNDWLYH� =HUOHJXQJ� EHGHXWHW�� GDVV� GDV�PDWHULHOOH� /LQLHQHOHPHQW� O)� LQ� NU�
]XHUVW��EHU�)S� LQ�HLQH�=ZLVFKHQNRQILJXUDWLRQ�N]�XQG�DQVFKOLH�HQ G�PLW�)H�QDFK�N� WUDQV�
IRUPLHUW�ZLUG��G��K��GLH�*OHLFKXQJ�QLPPW�HLQHQ�NRQVWLWXWLYHQ�&KDUDNWHU�HLQ�

+LHUGXUFK�ZLUG�GLH�(QWNRSSOXQJ�GHU�NLQHPDWLVFKHQ�0HFKDQLVPHQ�GHU�HODVWLVFKHQ�XQG�GHU�
SODVWLVFKHQ�'HIRUPDWLRQ�IHVWJHVFKULHEHQ��6LH�ODXWHW��

)S� �5S��8��XQG��)H� �9��5H

�
.LUN��:DOWHU��%DQG�����D�D�2�

�
V��/HJHQGH�6���



��

'D�GDV�3URGXNW�)H)S�JOHLFK�)O)�LVW��HUJLEW�VLFK�GLH�3DUWLNHOQGLVWDQ]�LQ�N�]X

�����

GLH�GLH�8QJHUHLPWKHLWHQ�EHVWHKHQ�OlVVW��6������

:LH�VFKRQ�LQ�$EVFKQ����DQJHGHXWHW�VLQG�VLH�$XVGUXFN�HLQHU�GXUFK�GLH�$EELOGXQJHQ�YHUX U�
VDFKWHQ� XQWHUVFKLHGOLFKHQ� .RRUGLQDWHQWUDQVIRUPDWLRQ��'LH� ULFKWLJH� =XRUGQXQJ� GHU�.RQI L�
JXUDWLRQVZHUWH� JHODQJ�PLW�+LOIH� GHU� 7D\ORUDEELOGXQJ� GXUFK� GLH�'UHK]HLJHUIXQNWL RQHQ� �6��
�������
'LH� 7DEHOOHQZHUWH� GHU� 6HLWH� ��� EHOHJHQ� GLH� ULFKWLJH� =XRUGQXQJ� XQG� VWHKHQ� LP� =XVD P�
PHQKDQJ�PLW� GHQ� JUDILVFK� DXIJHI�KUWHQ� )XQNWLRQHQ� DXI� GHQ�6HLWHQ� ��� XQG� ���� GLH� GHQ�
UHFKWHQ�XQG�OLQNHQ�$EODXI�GHU�(OOLSVRLGDEGHFNXQJ�ZLHGHUVSLHJHOQ�

(UVW�DXV�EHLGHQ�JUDILVFKHQ�'DUVWHOOXQJHQ�VLQG�GLH�PLW�GHQ�=HLFKHQ���XQG�� JHNHQQ]HLF K�
QHWHQ�+DXSWVWUXNWXUZHUWH�������������DOV ULFKWLJH�/|VXQJ�]X�HUNHQQHQ��ZHLO�GLH�*UDILN�DXI�
GHU�6HLWH� ���GHQ� YRP�7HQVRU� HUPLWWHOWHQ� NU �:HUW� ������XQG�GHQ� YRQ�GHU�7D\ORUEHUHFK�
QXQJ�XQG�GHP�'UHK]HLJHU�ULFKWLJ�NRRUGLQLHUWHQ�N�:HUW�������ZLHGHUJLEW�

'LH�VLFK�XQWHU�GHP�=HLFKHQ���HUJHEHQGHQ�+DXSWVWUXNWX UZHUWH�������������VWHKHQ�I�U�HLQH�
6XEVWUXNWXUELOGXQJ��GLH�GLH�(OOLSVRLGREHUIOlFKH�QLFKW �UHJXOlU�PLW� LVRWURSHP�+DXSWDFKVHQ�
VWDQGDUG�DE]XGHFNHQ�YHUVXFKW�
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/HJHQGH�
NU� �5HIHUHQ]�.RQILJXUDWLRQ
N�  �DNWXHOOH�.RQILJXUDWLRQ
)H )�7HQVRU�I�U�GHQ�HODVWLVFKHQ�$QWHLO
)S )�WHQVRU�I�U�GHQ�SODVWLVFKHQ�$QWHLO
9�  HODVWLVFKHU�/LQNV�6WUHFNWHQVRU
8�� SODVWLVFKHU�5HFKWV �6WUHFNWHQVRU��



��

3RODUH�=HUOHJXQJ�GHV�)�7HQVRUV

������������) 95H5�5A��5S8� 95H�55A���5S8�

HUZHLWHUWH�*OHLFKXQJ�XP�GLH�EHOLHELJHQ�'UHKXQJHQ��5H5��

XQG�5AW5S�����������)H)S �95H5S8 )

���� ���� ���� � ���� ���� ����
�

����

����

����

����

����

���

6SXU��

6SXU��

6SXU��

6SXU��

3DUWLNHOQGLVWDQ]�LQ�NU�X�N�LP�'UHK]HLJHU

UDG

'
UH
K
]
H
LJ
H
UI
X
Q
N
WL
R
Q
H
Q

�����

�����

]� TT�� �

]� TT�� �

K

I TT� �

������ �����

TT� TT�� TT�

)S )H�

��������

�

�

�

��������

�

�

�

��������

§̈

¨
¨
©

·̧

¸
¸
¹

 
)H OO)�

��������

��������

��������

§̈

¨
¨
©

·̧

¸
¸
¹

 )S OO)�

��������

��������

��������

§̈

¨
¨
©

·̧

¸
¸
¹

 

)S )H� ����� ��
��

u 
)H OO)� �������� 

G �������� NU ������ WD\ORU J� � ��� � ����� 
/HJHQGH�

NU� �5HIHUHQ]�.RQILJXUDWLRQ

N�� �DNWXHOOH�.RQILJXUDWLRQ

)H )�7HQVRU�I�U�GHQ�HODVWLVFKHQ�$QWHLO

)S )�WHQVRU�I�U�GHQ�SODVWLVFKHQ�$QWHLO

9�� HODVWLVFKHU�/LQNV�6WUHFNWHQVRU

8�� SODVWLVFKHU�5HFKWV�6WUHFNWHQVRU��
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��%DXN|USHUDQDO\VH

,Q�GHU�'HIRUPDWLRQVDQDO\VH�GHV�XQWHU�GHU�/DVW�GHV�(UGEHEHQV�YRQ�)ULDXO������VWHKHQGHQ�
%DXN|USHUV� KDQGHOW� HV� VLFK� XP� GLH� )HVWVWHOOXQJ� HLQHU� GXUFK� 3XQNWJUXSSHQ� HUPLWWHOWHQ�
0D�]DKO�]XU�.HQQ]HLFKQXQJ�GHV�QDFK�GHP�(UGEHEHQ�HQWVWDQGHQHQ�%DXN|SHU]XVWDQGHV��

'DV�6\VWHP�GHU�3XQNWJUXSSHQ�EHVWHKW�DXV�GUHL�LQ�GHU�%HUHFKQXQJ�DXIJHI�KUWHQ�9HUWUl J�
OLFKNHLWV]HLFKHQ��LQ�GHUHQ�+LQWHUJUXQG�GLH�*UDGLHQWHQ� E]Z���4XDGULNHQEHUHFKQXQJHQ��GLH�
7D\ORUDEELOGXQJHQ�XQG�'UHK]HLJHU]HUOHJXQJHQ�VWHKHQ�
+LQVLFKWOLFK�GHV�HUVWHQ�XQWHU�GHU�*UDGLHQWHQEHUHFKQXQJ�DXIJHI�KUWHQ�9HUWUlJOLFKNHLWV]H L�
FKHQV�ZLUG�GDV�+DXSWVWUXNWXUHQSDDU

������������
I�U�NU�XQG�N�HUPLWWHOW�
'LHV�ZLUG�GXUFK�GLH�EHL�GHU�:XU]HODXIO|VXQJ�GHV�7HQVRUV�HQWVWDQGHQHQ�)XQNWLRQ�)�[�\��
XQG�GHU�GDUDXV�DOV�4XDGULN�LQ�(OOLSVRLGIRUP�DEJHELOGHWHQ�'HIRUPDWLRQ�YRQ

N� ������
QLFKW�EHVWlWLJW�

'LH�DOV�GULWWHV�9HUWUlJOLFKNHLWV]HLFKHQ�DXV�GHU�N|USHUIHVWHQ�'HXWXQJ�HQWZLFNHOWH�7D\OR U�
DEELOGXQJ�EHVWlWLJW�JOHLFKIDOOV�GLH�DOV�(OOLSVRLG�EHUGHFNXQJ�DEJHELOGHWH�'HI RUPDWLRQ�YRQ

N� ������

'DV�EHL�GHU�.RRUGLQDWHQWUDQIRUPDWLRQ�GXUFK�%DVLVZHFKVHO�HQWVWDQGHQH�'LOHPPD�ZLUG�HUVW�
YRQ�GHU�SRODUHQ�=HUOHJXQJ�GHV�'UHK]HLJHUV�XQG�QLFKW�YRQ�GHU�DGlTXDWHQ�SRODU�PXOWLSOLN D�
WLYHQ�=HUOHJXQJ�GHV�'HIRUPDWLRQVJUDGLHQWHQ�DXIJHO|VW��=XP�H UVWHQ�0DO�ZLUG�GLH�hEHUOH�
JHQKHLW�GHV�GXUFK�GLH�³(XOHUVFKHQ�)RUPHOQ³�I�U�NRPSOH[H�)XQNWLRQHQ�HQWVWDQGHQHQ�'UH K�
]HLJHUV�JHJHQ�EHU�GHU�DEVWUDNWHQ�OLQHDUHQ�$OJHEUD�HUNHQQEDU�
'HQQ�PLW�JOHLFKHP�7HQVRU�EHVWlWLJW�GLH�SRODU �PXOWLSOLNDWLYH�=HUOHJXQJ�GLH�LVRWURSH�RUW KR�
JRQDOH�.RRUGLQDWHQWUDQVIRUPDWLRQ��GLH�LP�:LGHUVSUXFK�]XU�DQLVRWURSHQ�NRPSOH[HQ�'UH K�
]HLJHU�XQG�4XDGULNHQWUDQVIRUPDWLRQ�VWHKW��

�
V��7DE��6�����I�
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TXDQWLWDWLYHQ�'HIRUPDWLRQVDQDO\VH�YRQ�%DXZHUNHQ�JHJHQ�GLH�(UUHJXQJ�GHV�(UGEHEHQV
YRQ�)ULDXO�����

%DXN|USHU� 0HWULN�XQG�7HQVRUJU|�HQ�GHU�'HIRUPDWLRQ
'DWHL��'HIRUPDWLRQVDQDO\VH��D
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���'HIRUPDWLRQVDQDO\VH

��6SDQQXQJ��9HU]HUUXQJHQ��'HIRUPDWLRQVJUDGLHQW��9HUWUlJOLFKNHLWV]HLFKHQ��

:HLO�MHGHV�%DXZHUN�I�U�VLFK�JHQRPPHQ�LP�/|VXQJVYHUKDOWHQ�DXWRQRPH�=�JH�EHVLW]W��
ZHUGHQ�EHLGH�QRFK�DQVWHKHQGHQ�%DXZHUNH�QDFK�GHU�JOHLFKHQ�ZLH�LQ�GHU�HUVWHQ�$QDO\VH�
HQWZLFNHOWHQ�:LUNXQJVVWUXNWXU�DQDO\VLHUW��'DGXUFK�LVW�RKQH�$EVWULFKH�HLQH�JHWUHQQWH�% H�
DUEHLWXQJ�P|JOLFK�XQG�GLH�YHUJOHLFKHQGH�%HWUDFKWXQJ�GHU�=XVDPPHQKlQJH�JHJHEHQ��

,Q�GHU����$QDO\VH�ELOGHW�GHU�'HIRUPDWLRQVJUDGLHQW�GHV�]XP�%DXZHUN�HQWVSUHFKHQGHQ�7H Q�
VRUV����6WXIH�GHQ�/LQLHQHOHPHQWYHNWRU�LQ�GHU�.RQILJXUDWLRQ�NU�DOV�(LJHQZHUW�DE��6�������
6HLQ�DEVROXWHU�:HUW�YRQ�NU� �������LVW�GLH�XQYHUIRUPWH�XQG�GHU�PLW�)O)�DEJHELOGHWH�:HUW�
YRQ�N� �������GLH�YHUIRUPWH�3DUWLNHOQGLVWDQ]��'DPLW�LVW��DQDORJ�]XU����$QDO\VH��HLQ�HUVWHV�
9HUWUlJOLFKNHLWV]HLFKHQ�JHVHW]W��'LH�*ODXEZ�UGLJNHLW�GHU�LP�*UDGLHQWHQ�DOV�SDUWLHOOH�$EOH L�
WXQJHQ�DXVJHGU�FNWHQ�5LFKWXQJVIDNWRUHQ�ZLUG�GXUFK�GHQ�SRVLWLYHQ�:HUW�YRQ���PLW�GHW�)��
XQG�GHW�)����DXI�GHU�6HLWH����EHVWlWLJW�

'HU�DOV�.XJHORSHUDWRU�GHILQLHUWH�'HIRUPDWLRQVJUDGLHQW�)��6������KDW�DXI�*UXQG�GHU�EHL�
VHLQHU�$XIO|VXQJ�HQWVWHKHQGHQ�:XU]HOIXQNWLRQ��6������HLQH�VWUHQJ�LP DJLQlUH�6WUXNWXU�
]ZHLWHU�2UGQXQJ��GLH�HLQH�ZHJHQ�LKUHU�SDUWLHOOHQ�$EOHLWXQJHQ�QDFK�GHU�= �$FKVH�UlXPOLFK�
DEKHEHQGH�4XDGULN�DOV�(OOLSVRLG�HQWVWHKHQ�OlVVW�
'LH�7HQVRUIOlFKH� LVW� DOVR� HLQ�(OOLSVRLG��ZREHL� GLH� SDUWLHOOHQ�$EOHLWXQJHQ�)�[�\�� DOV�5LF K�
WXQJVIDNWRUHQ�I�U�GLH�%HZHJXQJHQ�LQ�EHLGHQ�5LFKWXQJHQ�YHUDQWZRUWOLFK�VLQG��'DV�JHRPH W�
ULVFK�RSHUDWLYH�.XQVWZHUN�GHV�GHIRUPDW LYHQ�.XJHOWHQVRUV� OlVVW� WLHI� LQ�GLH� LVRWURSHQ�E]Z��
DQLVRWURSHQ� HODVWLVFK�SODVWLVFKHQ� $EOlXIH� EOLFNHQ�� ,FK� ZHUGH� EHL� GHU� =HUOHJXQJ� YRQ� )�
QRFK�HLQPDO DXI�GLH�GHIRUPDWLYHQ�%HZHJXQJVYRUJlQJH�]XU�FNNRPPHQ�

��'LH�5HDOLWlW�GHU�LPDJLQlUHQ�*UDGLHQWHQVWUXNWXU��5LVVVWUXNWXU��9HUWUlJOLFKNHLWV]H L�
FKHQ��

.HQQ]HLFKQHQG�I�U�GDV�RSHUDWLYH�9HUKDOWHQ�HLQHV�PLW�GUHL�9DULDEOHQ�DXVJHVWDWWHWHQ�.XJH O�
WHQVRUV�LVW�VHLQH�LPDJLQlUH�/|VXQJVVWUXNWXU��GLH�EHL�KRKHU�NXELVFKHU�6\PPHWULH�GHQ�HOOL S�
WLVFKHQ�HEHQHQ�hEHUGHFNXQJVIDOO� DXVO|VW�� ,Q�GHQ�*UDILNHQ� �6����� I��� LVW�HUVLFK WOLFK��GDVV�
VLFK�GDV�*LWWHU�JHRPHWULVFK�XQWHU�GHP�PLW�GHU�0DVVH�0� �������>1V ��P@�JHI�KUWHQ�$QW�
ZRUWPRGHOO� LQ�5LFKWXQJ�GHU�=�$FKVH�DEKHEW�XQG�GLH�)XQGDPHQWDOYHNWRUHQ�DOV�3DUWLNHO Q�
GLVWDQ]� LQ� GHQ�.RQILJXUDWLRQHQ� NU�  �������XQG� N� ������XQWHU� HLQHU� XP������JHGUHKWHQ�
%HZHJXQJ�QDFK�EHLGHQ�5LFKWXQJHQ�DEELOGHW��6�����I��
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NU� �5HIHUHQ]�.RQILJXUDWLRQ

N�� �DNWXHOOH�.RQILJXUDWLRQ

)H )�7HQVRU�I�U�GHQ�HODVWLVFKHQ�$QWHLO

)S )�WHQVRU�I�U�GHQ�SODVWLVFKHQ�$QWHLO

9�� HODVWLVFKHU�/LQNV�6WUHFNWHQVRU

8�� SODVWLVFKHU�5HFKWV�6WUHFNWHQVRU��
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$EE����%HUHFKQXQJ�GHU�OLQNHQ�+lOIWH�GHU�4XDGULN

/HJHQGH�

NU� �5HIHUHQ]�.RQILJXUDWLRQ

N�� �DNWXHOOH�.RQILJXUDWLRQ

)H )�7HQVRU�I�U�GHQ�HODVWLVFKHQ�$QWHLO

)S )�WHQVRU�I�U�GHQ�SODVWLVFKHQ�$QWHLO

9�� HODVWLVFKHU�/LQNV�6WUHFNWHQVRU

8�� SODVWLVFKHU�5HFKWV�6WUHFNWHQVRU��



��

0LW�GHU� LP�9HUJOHLFK�]XP�UHJXOlUHQ�NXELVFK� WHWUDHGULVFKHQ�.|USHU� IHVWJHVWHOOWHQ�:LQNH O�
VXPPH�YRQ������LVW�GLH�GXUFK�GHQ�*UDGLHQWHQWHQVRU�DXVJHO|VWH�$EGHFNXQJ�GHV�( OOLSVRLGV�
PLW�+LOIH�HLQHU�:LQNHOEHWHLOLJXQJ�YRQ��������� ������HLQ�JHUDGH]X� IXQGDPHQWDOHU�+LQZHLV�
DXI�GLH� LP�NRQVWLWXWLYHQ�&KDUDNWHUELOG�GHU�5LVVVWUXNWXU�HQWKDOWHQHQ�6FKDGHQVJ HIlKUGXQJ��
(LQ�QLFKW�UHJXOlU�DXIJHEDXWHU�'HIRUPDWLRQVN|USHU�KDW�DQ�XQVWHWHQ�)OlFKHQHO HPHQWHQ�HLQH�
JUR�H�1HLJXQJ�]XP�$EULVV�XQG�6SDOWHQ�

0LW� GHQ� LP�%DQG� �� XQWHU� $EVFKQ�� ���� DXIJHI�KUWHQ� 7DEHOOHQEHUHFKQXQJHQ� XQG� GHU� KLHU�
GXUFK�GDV�&KDUDNWHUELOG�GHU�5LVVVWUXNWXUHQ�DXIJH]HLJWHQ�6FKDGHQVJHIlKUGXQJ�EHVWHKW�HLQ�
NRQJUXHQWHU�=XVDPPHQKDQJ��GHU�I�U�GDV�YRUOLHJHQGH�7UDJZHUN�NHLQ�YHUWUlJOLFKHV�9HUKD O�
WHQ�YRUVLHKW��+LHUDQ�ZLUG�GHXWOLFK��GDVV�GLHVHU�GULWWH�%DQG�GHVKDOE�HLQHQ�NRQILUPDWRULVFKHQ�
&KDUDNWHU�EHVLW]W�

=XU�:LQNHOVXPPHQEHUHFKQXQJ�I�U�GLH�HOOLSWLVFKH�*HRPHWULH�EHL�UHJXOlUHQ�.|USHUQ�

�P��Q��.|USHUHFNHQ�DOV�9HUlQGHUXQJVIDNWRUHQ�LQ�GHU�6XPPH�!����

EHL�P� ���XQG�Q� ���LVW�GHU�)DNWRU���������

(U� �EHU]LHKW� GHQ� HOOLSWLVFKHQ�.|USHU� RKQH�hEHUVFKQHLGXQJHQ� XQWHU� HLQHU�:LQNH OVXPPH�
YRQ��S ������������� ������UDG� ������PLW�UHJXOlUHQ�7HWUDHGHUQ��ZLH�REHQ�DQJHI�KUW�

'LH�DOV�$XVGUXFN�GHU�3DUWLNHOQGLVWDQ]� LQ�NU�XQG�N�V\PEROLVLH UWH�XQG�DXI�GLH�EHUHFKQHWHQ�
6SDQQXQJV]XVWlQGH� EH]XJQHKPHQGH� 'HIRUPDWLRQ � KDW� GXUFK� GLH� XQUHJHOPl�LJ� WHWUDH�
GLVFK�DEJHGHFNWH�5LVVVWUXNWXU�GHU�LQ�GHU�LPDJLQlUHQ�)XQNWLRQ�)�[�\��HQWKDOWHQHQ�4XDGULN�
HLQ�]ZHLWHV�9HUWUlJOLFKNHLWV]HLFKHQ�I�U�GDV�7UDJZHUN�JHVHW]W�

,PDJLQlUHU�)XQNWLRQVYHUODXI�XQG�XQUHJHOPl�LJH�4XDGULNDEELOGXQJ�ODVVHQ�JHPHLQVDP�DXI�
0DQQLJIDOWLJNHLW� LP� /|VXQJVYHUKDOWHQ� VFKOLH�HQ�� 'HVKDOE� JHKH� LFK� GDYRQ� DXV�� GDVV� HV�
VLFK�EHL�GHU�/|VXQJVVWUXNWXU�DOOHLQ�DXV�GHP�)XQNWLRQVYHUODXI�GHU�LPDJLQlU�SDUWLHOOHQ�:X U�
]HOIXQNWLRQ�)�[�\��QRFK�QLFKW�XP�HLQH�NRQVLVWH QWH�KDQGHOQ�NDQQ�

��.|USHUIHVWH�'HXWXQJ��7D\ORUDEELOGXQJ��9HUWUlJOLFKNHLWV]HLFKHQ��

$XVJHKHQG�YRQ�GHU�9RUVWHOOXQJ��GDVV�NRPSOH[H�,QWHJUDOH�EHL� LKUHU�.UHLVEHZHJXQJ�HLQHQ�
=XJDQJ�DXI�LQQHUH�XQG�lX�HUH�6WUXNWXUHQ�KDEHQ�ZLUG�DP�hEHUJDQJ�GHV�LQQHUHQ�LPDJLQl�
UHQ�]XP�UHHOOHQ�lX�HUHQ�%HUHLFK�GLH�/|VXQJ�]X�HUZDUWHQ�VHLQ�

�
$EVFKQ�������.LUN��:DOWHU��D�D�2��%DQG��



��

(LQH�8QWHUVW�W]XQJ�HUIlKUW�GLH�9RUVWHOOXQJ�GXUFK�GLH�XQWHUVFKLHGOLFKHQ�(UJHEQLVVH�GHU�DXI�
GHQ�6HLWHQ����XQG����I�U�GHQ�N�%HUHLFK�DXVJHZLHVHQHQ�GLUHNWHQ�XQG�LQGLUHNWHQ�/|VXQJHQ�
GHU�3DUWLNHOQGLVWDQ]HQ�YRQ�N� �������XQG�N� ������
'XUFK�GLH�YRQ�GHU�N|USHUIHVWHQ�'HXWXQJ�DXVJHKHQGH�7D\ORUDEELOGXQJ��6���� �����ZLUG�GHU�
GXUFK�GLH�'UHKVWUHFNXQJ�DXVJHO|VWH�'HIRUPDWLRQVYRUJDQJ�MHW]W�I�U�EHLGH�9HUWUlJOLFKNHLW V�
ZHUWH�]ZHL�XQG�GUHL�YRQ�N� ������EHVWlWLJW��GDUDXV�LVW�GLH�1LFKWRUWKRJRQDOLWlW�GHU�(OOLSVR L�
GDEGHFNXQJ� HUVLFKWOLFK�� GLH� LP�*HJHQVDW]� ]X� GHU�2UWKRJRQDOLWlW� GHU� YRP�*UDGLH QWHQ� LQ�
MHGHU�5DXPULFKWXQJ�DXVJHKHQGHQ�9HNWRU]XRUGQXQJ�VWHKW�XQG�KLHU�GHQ�DEVROXWHQ�:HUW�GHU�
3DUWLNHOQGLVWDQ]�YRQ�N� �������DXVPDFKW�
'HU�:HUW�VWHKW�LP�*HJHQVDW]�]X�GHQ�9HUWUlJOLFKNHLWHQ�]ZHL�XQG�GUHL��6������

���'UHK]HLJHU�I�U�SRODUH�PXOWLSOLNDWLYH�=HUOHJXQJ��%HVHLWLJXQJ�GHU�8QJHUHLPWKHLWHQ

(V�NRQQWH�ELVKHU�QDFKJHZLHVHQ�ZHUGHQ��GDVV�VLFK�GLH� LP 1HZPDUNVFKHQ�6SHNWUXP�DE�
JHELOGHWHQ� :LUNVWUXNWXUHQ� Ä6SDQQXQJHQ³�� XQG� GLH� PLW� XQUHJHOPl�LJHQ� )OlFKHQ� DEJH�
GHFNWH� 4XDGULNREHUIOlFKH� Ä'HIRUPDWLRQHQ³� HQWVSUHFKHQ�� %HLGH� GXUFK� GLH� (UGEHEHQODVW�
DXVJHO|VWHQ�9RUJlQJH�JOHLFKHQ�VLFK� LQ�GHU�$QDO\VH�GXUFK�NRQJUXHQWH�7H QVRUHQ��G�K��HV�
ZHUGHQ�]HLWOLFKH�bQGHUXQJHQ�GHU�6SDQQXQJHQ�XQG�GHU�9HU]HUUXQJHQ�GXUFK�GDV�'HIRUP D�
WLRQVJHVHW]�PLWHLQDQGHU�YHUNQ�SIW�

8P�GDV�]X�]HLJHQ�XQG�GHQ�%HZHJXQJVPHFKDQLVPXV�DQVFKDXOLFK�]X�GHPRQVWULHUHQ�ZLUG�
]XHUVW�YHUVXFKW�GHQ�'HIRUPDWLRQVJUDGLHQW�SR ODU�PXOWLSOLNDWLY�LQ�HLQHQ�HODVWLVFKHQ�$QWHLO�)H�
XQG�HLQHQ�SODVWLVFKHQ�$QWHLO�)S�]X�]HUOHJHQ�LQ ��

) �)H�)S

XP�GLH�3DUWLNHOQGLVWDQ]�GLHVHV�7HQVRUV�LQ�N�]X�EHVWLPPHQ��
'HQQ� GLH�PXOWLSOLNDWLYH� =HUOHJXQJ� EHGHXWHW�� GDVV� GDV�PDWHULHOOH� /LQLHQHOHPHQW� O)� LQ� NU�
]XHUVW��EHU�)S� LQ�HLQH�=ZLVFKHQNRQILJXUDWLRQ�N]�XQG�DQVFKOLH�HQG�PLW�)H�QDFK�N� WUDQ V�
IRUPLHUW�ZLUG��G�K��GLH�*OHLFKXQJ�QLPPW�HLQHQ�NRQVWLWXWLYHQ�&KDUDNWHU�HLQ�

+LHUGXUFK�ZLUG�GLH�(QWNRSSOXQJ�GHU�NLQHPDWLVFKHQ�0HFKDQLVPHQ�GHU�HODVWLVFKHQ�XQG�GHU�
SODVWLVFKHQ�'HIRUPDWLRQ�IHVWJHVFKULHEHQ��6LH�ODXWHW

)S� �5S��8��XQG��)H� �9��5H

'D�GDV�3URGXNW�)H)S�JOHLFK�)O)�LVW��HUJLEW�VLFK�GLH�3DUWLNHOQGLVWDQ]�LQ�N�]X

�����
GLH�GLH�8QJHUHLPWKHLWHQ�EHVWHKHQ�OlVVW��6������

��
.LUN��:DOWHU��D�D�2���%DQG��

��
V��/HJHQGH�6����



��

:LH�VFKRQ�LQ�$EVFKQ����DQJHGHXWHW��VLQG�VLH�$XVGUXF N�HLQHU�GXUFK�GLH�$EELOGXQJHQ�YHUXU�
VDFKWHQ� XQWHUVFKLHGOLFKHQ� .RRUGLQDWHQWUDQVIRUPDWLRQ��'LH� ULFKWLJH� =XRUGQXQJ� GHU�.RQI L�
JXUDWLRQVZHUWH�JHODQJ�PLW�+LOIH�GHU�7D\ORUDEELOGXQJ�GXUFK�GLH�'UHK]HLJHUIXQNWL RQHQ��6�����
������'LH�7DEHOOHQZHUWH�GHU�6HLWH����EHOHJHQ�G LH� ULFKWLJH�=XRUGQXQJ�XQG�VWHKHQ� LP�=X�
VDPPHQKDQJ�PLW�GHQ�JUDILVFK�DXIJHI�KUWHQ�)XQNWLRQHQ�DXI�GHQ�6HLWHQ����XQG�����GLH�GHQ�
UHFKWHQ�XQG�OLQNHQ�$EODXI�GHU�(OOLSVRLGDEGHFNXQJ�ZLHGHUVSLHJHOQ��

(UVW�DXV�EHLGHQ�JUDILVFKHQ�'DUVWHOOXQJHQ�VLQG�GLH�PLW�GHQ�=HLFKHQ ��XQG ��JHNHQQ]HLFK�
QHWHQ�+DXSWVWUXNWXUZHUWH������������DOV�ULFKWLJH�/|VXQJ�]X�HUNHQQHQ��ZHLO�GLH�*UDILN�DXI�
GHU�6HLWH� ���GHQ� YRP�7HQVRU� HUPLWWHOWHQ� NU �:HUW� ������XQG�GHQ� YRQ�GHU�7D\ORUEHUHFK�
QXQJ�XQG�GHP�'UHK]HLJHU�ULFKWLJ�NRRUGLQLHUWHQ�N�:HUW������ZLHGHUJLEW�

'LH�VLFK�XQWHU�GHP�=HLFKHQ���HUJHEHQGHQ�+DXSWVWUXNWXUZHUWH�������������VWHKHQ�I�U�HLQH�
6XEVWUXNWXUELOGXQJ��GLH�GLH�(OOLSVRLGREHUIOlFKH�QLFKW �UHJXOlU�PLW� LVRWURSHP�+DXSWDFKVHQ�
VWDQGDUG�DE]XGHFNHQ�YHUVXFKW�
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/HJHQGH�

NU� �5HIHUHQ]�.RQILJXUDWLRQ

N�� �DNWXHOOH�.RQILJXUDWLRQ

)H )�7HQVRU�I�U�GHQ�HODVWLVFKHQ�$QWHLO

)S )�WHQVRU�I�U�GHQ�SODVWLVFKHQ�$QWHLO

9�� HODVWLVFKHU�/LQNV�6WUHFNWHQVRU

8�� SODVWLVFKHU�5HFKWV�6WUHFNWHQVRU��
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���%DXN|USHUDQDO\VH

,Q�GHU�'HIRUPDWLRQVDQDO\VH�GHV�XQWHU�GHU�/DVW�GHV�(UGEHEHQV�YRQ�)ULDXO������VWHKHQGHQ�
%DXN|USHUV�� KDQGHOW� HV� VLFK� XP�GLH� )HVWVWHOOXQJ� HLQHU� GXUFK�3XQNWJUXSSHQ� HUPLWWHOWHQ�
0D�]DKO�]XU�.HQQ]HLFKQXQJ�GHV�QDFK�GHP�(UGEHEHQ�HQWVWDQGHQHQ�%DXN|SHU]XVWDQGHV�

'DV�6\VWHP�GHU�3XQNWJUXSSHQ�EHVWHKW�DXV�GUHL�LQ�GHU�%HUHFKQXQJ�DXIJHI�KUWHQ�9HUWUl J�
OLFKNHLWV]HLFKHQ��LQ�GHUHQ�+LQWHUJUXQG�GLH� *UDGLHQWHQ� E]Z��4XDGULNHQEHUHFKQXQJHQ��GLH�
7D\ORUDEELOGXQJHQ�XQG�'UHK]HLJHU]HUOHJXQJHQ�VWHKHQ�
+LQVLFKWOLFK�GHV�HUVWHQ�XQWHU�GHU�*UDGLHQWHQEHUHFKQXQJ�DXIJHI�KUWHQ�9HUWUlJOLFKNHLWV]H L�
FKHQV�ZLUG�GDV�+DXSWVWUXNWXUHQSDDU

�����������
I�U�NU�XQG�N�HUPLWWHOW�
'LHV�ZLUG�GXUFK�GLH�EHL�GHU�:XU]HODXIO|VXQJ�GHV�7HQVRUV�HQWVWDQGHQHQ�)XQNWLRQ��)�[�\��
XQG�GHU�GDUDXV�DOV�4XDGULN�LQ�(OOLSVRLGIRUP�DEJHELOGHWHQ�'HIRUPDWLRQ�YRQ

N� �����
QLFKW�EHVWlWLJW�

'LH�DOV�GULWWHV�9HUWUlJOLFKNHLWV]HLFKHQ�DXV�GHU�N|USHUIHVWHQ�'HXWXQJ�H QWZLFNHOWH�7D\ORU�
DEELOGXQJ�EHVWlWLJW�JOHLFKIDOOV�GLH�DOV�(OOLSVRLG�EHUGHFNXQJ�DEJHELOGHWH�'HIRUPDWLRQ�YRQ

N� �����

'DV�EHL�GHU�.RRUGLQDWHQWUDQIRUPDWLRQ�GXUFK�%DVLVZHFKVHO�HQWVWDQGHQH�'LOHPPD�ZLUG�HUVW�
YRQ�GHU�SRODUHQ�=HUOHJXQJ�GHV�'UHK]HLJHUV�XQG�QLFKW�Y RQ�GHU�DGlTXDWHQ�SRODU�PXOWLSOLND�
WLYHQ�=HUOHJXQJ�GHV�'HIRUPDWLRQVJUDGLHQWHQ�DXIJHO|VW��=XP�HUVWHQ�0DO�ZLUG�GLH�hEHUO H�
JHQKHLW�GHV�GXUFK�GLH³�(XOHUVFKHQ�)RUPHOQ³�I�U�NRPSOH[H�)XQNWLRQHQ�HQWVWDQGHQHQ�'UH K�
]HLJHUV�JHJHQ�EHU�GHU�DEVWUDNWHQ�OLQHDUHQ�$OJHEUD�HUNHQQEDU�
'HQQ�PLW�JOHLFKHP�7HQVRU�EHVWlWLJW�GLH�SRODU �PXOWLSOLNDWLYH�=HUOHJXQJ�GLH�LVRWURSH�RUWKR�
JRQDOH�.RRUGLQDWHQWUDQVIRUPDWLRQ��GLH�LP�:LGHUVSUXFK�]XU�DQLVRWURSHQ�NRPSOH[HQ�'UH K�
]HLJHU� XQG�4XDGULNHQWUDQVIRUPDWLRQ�VWHKW��6������ ����

��
V��7DE��6�����I�
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7DEHOOH

]XU
TXDQWLWDWLYHQ�'HIRUPDWLRQVDQDO\VH�YRQ�%DXZHUNHQ�JHJHQ�GLH�(UUHJXQJ�GHV�(UGEHEHQV

YRQ�)ULDXO�����

%DXN|USHU� 0HWULN� XQG�7HQVRUJU|�HQ�GHU�'HIRUPDWLRQ

'DWHL��'HIRUPDWLRQVDQDO\VH�� ]X�4XDGULFNHQ��F

/HJHQGH�

NU� 5HI�.RQILJ�
=RQH��������
(LQPDVVHQ�
VFKZLQJHU

N�  0R�.RQILJ�

'� 'lPSIXQJ '>�@ ��

&  (LJ�VFKZ�G��%Z���
&>UDG@ ���

YJ (LJ�VFKZ��G��%R�

(= (UURU]HLW �J>UDG@ �����

(=>PV@ �����

� 'DWHQ
=RQH��������

(LQPDVVHQVFKZLQJHU

�
0DVVH�0
>1VA��P@

�����

�
0D[��(LQZLUNXQJ

>J@
����

�
bTXLYDOHQWH
%HVFKOJ��=HLW

WD�>PV@
���

� � >P�VA�@ �����
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���'HIRUPDWLRQVDQDO\VH

���6SDQQXQJHQ��9HU]HUUXQJHQ��'HIRUPDWLRQVJUDGLHQW��9HUWUlJOLFKNHLWV]HLFKHQ���

:HLO�MHGHV�%DXZHUN�I�U�VLFK�JHQRPPHQ�LP�/|VXQJVYHUKDOWHQ�DXWRQRPH�=�JH�EHVLW]W�ZLUG�
GDV�QRFK�DQVWHKHQGH�%DXZHUNH�QDFK�GHU�JOHLFKHQ�ZLH�LQ�GHU�HUVWHQ�$QDO\VH�HQWZLFNHOWHQ�
:LUNXQJVVWUXNWXU�DQDO\VLHUW��'DGXUFK�LVW�RKQH�$EVWULFKH�HLQH�JHWUHQQWH�%HDUEHLWXQJ�P| J�
OLFK�XQG�GLH�YHUJOHLFKHQGH�%HWUDFKWXQJ�GHU�=XVDPPHQKlQJH�JHJHEHQ��

,Q�GHU���$QDO\VH�ELOGHW�GHU�'HIRUPDWLRQVJUDGLHQW�GHV�]XP�%DXZHUN��HQWVSUHFKHQGHQ�7H Q�
VRUV� ��� 6WXIH� GHQ� /LQLHQHOHPHQWYHNWRU� LQ� GHU� .RQILJXUDWLRQ� NU� DOV� (LJHQZHUW� DE� �6� �����
6HLQ�DEVROXWHU�:HUW�YRQ�NU� ������LVW�GLH�XQYHUIRUPWH�XQG�GHU�PLW�)O)�DEJHELOGHWH�:HUW�
YRQ�N� �������GLH�YHUIRUPWH�3DUWLNHOQGLVWDQ]��'DPLW�LVW��DQDORJ�]XU����$QDO\VH��HLQ�HUVWHV�
9HUWUlJOLFKNHLWV]HLFKHQ�JHVHW]W��'LH�*ODXEZ�UGLJNHLW�GHU�LP�*UDGLHQWHQ�DOV�SDUWLHOOH�$EOH L�
WXQJHQ�DXVJHGU�FNWHQ�5LFKWXQJVIDNWRUHQ�ZLUG�GXUFK�GHQ�SRVLWLYHQ�:HUW�YRQ���PLW�GHW�)��
XQG�GHW�)����DXI�GHU�6HLWH����EHVWlWLJW�

'HU� DOV� .XJHORSHUDWRU� GHILQLHUWH� 'HIRUPDWLRQVJUDGLHQW� )� �6�� ���� KDW� DXI� *UXQG� GHU� EHL�
VHLQHU� $XIO|VXQJ� HQWVWHKHQGHQ� :XU]HOIXQNWLRQ� �6�� ���� HLQ H� VWUHQJ� LPDJLQlUH� 6WUXNWXU�
]ZHLWHU�2UGQXQJ��GLH�HLQH�ZHJHQ�LKUHU�SDUWLHOOHQ�$EOHLWXQJHQ�QDFK�GHU�= �$FKVH�UlXPOLFK�
DEKHEHQGH�4XDGULN�DOV�(OOLSVRLG�HQWVWHKHQ�OlVVW�
'LH�7HQVRUIOlFKH� LVW� DOVR� HLQ�(OOLSVRLG��ZREHL� GLH� SDUWLHOOHQ�$EOHLWXQJHQ�)�[�\�� DOV�5LF K�
WXQJVIDNWRUHQ�I�U�GLH�%HZHJXQJHQ�LQ�EHLGHQ�5LFKWXQJHQ�YHUDQWZRUWOLFK�VLQG��'DV�JHRPH W�
ULVFK�RSHUDWLYH�.XQVWZHUN�GHV�GHIRUPDW LYHQ�.XJHOWHQVRUV� OlVVW� WLHI� LQ�GLH� LVRWURSHQ�E]Z��
DQLVRWURSHQ� HODVWLVFK�SODVWLVFKHQ� $EOlXIH� EOLFNHQ�� ,FK� ZHUGH� EHL� GHU� =HUOHJXQJ� YRQ� )�
QRFK�HLQPDO�DXI�GLH�GHIRUPDWLYHQ�%HZHJXQJVYRUJlQJH�]XU�FNNRPPHQ�

��� 'LH� 5HDOLWlW� GHU� LPDJLQlUHQ� *UDGLHQWHQVWUXNWXU�� 5LVVVWUXNWXU�� 9HUWUlJOLFKNHLW V�
]HLFKHQ��

.HQQ]HLFKQHQG�I�U�GDV�RSHUDWLYH�9HUKDOWHQ�HLQHV�PLW�GUHL�9DULDEOHQ�DXVJHVWDWWHWHQ�.XJH O�
WHQVRUV�LVW�VHLQH�LPDJLQlUH�/|VXQJVVWUXNWXU��GLH�EHL�KRKHU�NXELVFKHU�6\PPHWULH�GHQ�HOOL S�
WLVFKHQ�HEHQHQ�hEHUGHFNXQJVIDOO� DXVO|VW�� ,Q�GHQ�*UDILNHQ� �6����� I��� LVW�HUVLFK WOLFK��GDVV�
VLFK�GDV�*LWWHU�JHRPHWULVFK�XQWHU�GHP�PLW�GHU�0DVVH�0� �������>1V ��P@�JHI�KUWHQ�$QW�
ZRUWPRGHOO� LQ�5LFKWXQJ�GHU�=�$FKVH�DEKHEW�XQG�GLH�)XQGDPHQWDOYHNWRUHQ�DOV�3DUWLNHO Q�
GLVWDQ]� LQ� GHQ�.RQILJXUDWLRQHQ� NU�  �������XQG� N� �������XQWHU� HLQHU� XP�����JHGUHKWHQ�
%HZHJXQJ�QDFK�EHLGHQ�5LFKWXQJHQ�DEELOGHW��6������



��

NU OO)� NU ������ 
)))

�

�

�

�

�

�

�

�

�

§̈

¨
¨
©

·̧

¸
¸
¹

 

N ) OO)�� N �������� 

QLFKW�GG EHL
GHW))) �

)))
7

)))�

�

�

�

�

�

�

�

�

�

§̈

¨
¨
©

·̧

¸
¸
¹

 

))) )))
7

�

�

�

�

�

�

�

�

�

�

§̈

¨
¨
©

·̧

¸
¸
¹

 ))) OO)�

�����

������

������

§̈

¨
¨
©

·̧

¸
¸
¹

 

0�

����� OO)��

�

�

�

������ OO)��

�

�

�

������ OO)��

§
¨
¨
¨
©

·
¸
¸
¸
¹

� 
0�

�

�

�

�

������

�

�

�

������

§̈

¨
¨
©

·̧

¸
¸
¹

 
0� � 

hEHUSU�IXQJ�GHU�NLQHPDWLVFKHQ
9HUWUlJOLFKNHLW�GXUFK�)-)-A�� �

EHVLW]W�GLH�'HWHUPLQDQWH

)-

�����

�

�

�

������

�

�

�

������

§̈

¨
¨
©

·̧

¸
¸
¹

� 
)- ��������������� )- ��������� 

)- )-
��

� � GXUFK�0DWUL[LQYHUWLHUXQJ��HUJLEW )-
��

����� ��
��

u 

)-

��������������������� ��
��

�

�

�

�

��������������������� ��
��

�

�

�

�

��������������������� ��
��

�

§
¨
¨
¨
©

·
¸
¸
¸
¹

� 

EHVLW]W�GLH�'HWHUPLQDQWH )- ��������������������� ��
��

�� 

�����[
�

������\
�

� ������]
�

� � $XIJ��%HLVSLHO�'HIDQDO\VH�=PD[�����J����
���Z�������YJPD[

L � ���� M � ���� N � ���� 

[
7
$� [� �� � Q �� 25,*,1 �� 

0 ������ 

)

�����

�

�

�

������

�

�

�

������

§̈

¨
¨
©

·̧

¸
¸
¹

� )

�����

�

�

�

������

�

�

�

������

§̈

¨
¨
©

·̧

¸
¸
¹

 
Q UJ )� �� � 

UJ )� � � 
VS )� � ������� ) ��������� 

����� ������� ������ 

OO) HLJHQZHUWH )� �� OO)

�����

������

������

§̈

¨
¨
©

·̧

¸
¸
¹

 
������

�
������ 

))) HLJHQYHNWRUHQ )� �� 
)))

7
)� )))� ��������� 

))) � 
OO)¦ ������� 



��

1 ��� L � 1��� M � 1��� 

TT�

�

�

�

�

�

�

�

�

������

������

������

������

������

�����

�����

*UDG

 

[ L ���� ���� L��� \ M ���� ���� M��� 

) [ \�� �
�

������

�����

������
[
���

������

������
\
���� 

)� [ \�� �
�

������

�����

������
[
���

������

������
\
����� 

0L M� ) [ L \ M�� �� 

(OOLSVRLG�G��2SHUDWRUV�EHL�0 ������

0

]� TT�� �

�

�

�

�

�

�

�

�

�����

�����

�����

�����

����

����

�����

 
) [ \�� �

�

�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

��

�����L

�����L

�����L

�����L

�����L

�����L

�����L

�����L

�����L

�����L

�����

�����L

�����L

�����L

�����L

�����L

�����L

�����L

�����L

�����L

�����L

 

$EE�����%HUHFKQXQJ�GHU�UHFKWHQ�+lOIWH�GHU�4XDGULN

/HJHQGH�

NU� �5HIHUHQ]�.RQILJXUDWLRQ

N�� �DNWXHOOH�.RQILJXUDWLRQ

)H )�7HQVRU�I�U�GHQ�HODVWLVFKHQ�$QWHLO

)S )�WHQVRU�I�U�GHQ�SODVWLVFKHQ�$QWHLO

9�� HODVWLVFKHU�/LQNV�6WUHFNWHQVRU

8�� SODVWLVFKHU�5HFKWV�6WUHFNWHQVRU��
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$EE�����%HUHFKQXQJ�GHU�OLQNHQ�+lOIWH�GHU�4XDGULN

/HJHQGH�

NU� �5HIHUHQ]�.RQILJXUDWLRQ

N�� �DNWXHOOH�.RQILJXUDWLRQ

)H )�7HQVRU�I�U�GHQ�HODVWLVFKHQ�$QWHLO

)S )�WHQVRU�I�U�GHQ�SODVWLVFKHQ�$QWHLO

9�� HODVWLVFKHU�/LQNV�6WUHFNWHQVRU

8�� SODVWLVFKHU�5HFKWV�6WUHFNWHQVRU��
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0LW�GHU� LP�9HUJOHLFK�]XP�UHJXOlUHQ�NXELVFK� WHWUDHGULVFKHQ�.|USHU� IHVWJHVWHOOWHQ�:LQNH O�
VXPPH�YRQ������LVW�GLH�GXUFK�GHQ�*UDGLHQWHQWHQVRU�DXVJHO|VWH�$EGHFNXQJ�GHV�( OOLSVRLGV�
PLW�+LOIH�HLQHU�:LQNHOEHWHLOLJXQJ�YRQ�������� ������ MHW]W�HLQ�JHUDGH]X�IXQGDPHQWDOHU�+LQ�
ZHLV� DXI� GLH� LP� NRQVWLWXWLYHQ�&KDUDNWHUELOG� GHU�5LVVVWUXNWXU� HQWKDOWHQHQ� JHULQJHQ�6FK D�
GHQVJHIlKUGXQJ��

0LW� GHQ� LP�%DQG� �� XQWHU� $EVFKQ�� ���� DXIJHI�KUWHQ� 7DEHOOHQEHUHFKQXQJHQ� XQG� GHU� KLHU�
GXUFK�GDV�&KDUDNWHUELOG�GHU�5LVVVWUXNWXUHQ�DXIJH]HLJWHQ�6FKDGHQVJHIlKUGXQJ�EHVWHKW�HLQ�
NRQJUXHQWHU�=XVDPPHQKDQJ��GHU�I�U�GDV�YRUOLHJHQGH�7UDJZHUN�HLQ�YHUWUlJOLFKHV�9HUKD O�
WHQ�YRUVLHKW��+LHUDQ�ZLUG�GHXWOLFK��GDVV�GLHVHU�GULWWH�%DQG�GHVKDOE�HLQHQ�NRQILUPDWRULVFKHQ�
&KDUDNWHU�EHVLW]W��

=XU�:LQNHOVXPPHQEHUHFKQXQJ�I�U�GLH�HOOLSWLVFKH�*HRPHWULH�EHL�UHJXOlUHQ�.|USHUQ�

�P��Q��.|USHUHFNHQ�DOV�9HUlQGHUXQJVIDNWRUHQ�LQ�GHU�6XPPH�!����

EHL�P� ���XQG�Q� ���LVW�GHU�)DNWRU���������

(U� �EHU]LHKW� GHQ� HOOLSWLVFKHQ�.|USHU� RKQH�hEHUVFKQHLGXQJHQ� XQWHU� HLQHU :LQNHOVXPPH�
YRQ��S ������������� ������UDG� ������PLW�UHJXOlUHQ�7HWUDHGHUQ��ZLH�REHQ�DQJHI�KUW�

'LH�DOV�$XVGUXFN�GHU�3DUWLNHOQGLVWDQ]� LQ�NU�XQG�N�V\PEROLVLHUWH�XQG�DXI�GLH�EHUHFKQHWHQ�
6SDQQXQJV]XVWlQGH� EH]XJQHKPHQGH� 'HIRUPDWLRQ �� KDW� GXUFK� GLH� JHULQJ� XQUHJHOPl�LJ�
WHWUDHGLVFK� DEJHGHFNWH� 5LVVVWUXNWXU� GHU� LQ� GHU� LPDJLQlUHQ� )XQ NWLRQ� )�[�\�� HQWKDOWHQHQ�
4XDGULN�HLQ�]ZHLWHV�9HUWUlJOLFKNHLWV]HLFKHQ�I�U�GDV�7UDJZHUN�JHVHW]W�

,PDJLQlUHU� )XQNWLRQVYHUODXI� XQG� JHULQJH� XQUHJHOPl�LJH� 4XDGULNDEELOGXQJ� ODVVHQ� J H�
PHLQVDP� DXI� 0DQQLJIDOWLJNHLW� LP� /|VXQJVYHUKDOWHQ� VFKOLH�HQ�� 'HVKDOE� JHKH� LFK� GDYRQ�
DXV��GDVV�HV�VLFK�EHL�GHU�/|VXQJVVWUXNWXU�DOOHLQ�DXV�GHP�)XQNWLRQVYHUODXI�GHU� LPDJLQlU�
SDUWLHOOHQ�:XU]HOIXQNWLRQ�)�[�\��QRFK�QLFKW�XP�HLQH�NRQVLVWH QWH�KDQGHOQ�NDQQ�

���.|USHUIHVWH 'HXWXQJ��7D\ORUDEELOGXQJ��9HUWUlJOLFKNHLWV]HLFKHQ��

$XVJHKHQG�YRQ�GHU�9RUVWHOOXQJ��GDVV�NRPSOH[H�,QWHJUDOH�EHL� LKUHU�.UHLVEHZHJXQJ�HLQHQ�
=XJDQJ�DXI�LQQHUH�XQG�lX�HUH�6WUXNWXUHQ�KDEHQ��ZLUG�DP�hEHUJDQJ�GHV�LQQHUHQ�LPDJLQl�
UHQ�]XP�UHHOOHQ�lX�HUHQ�%HUHLFK�GLH�/|VXQJ�]X�HUZDUWHQ�VHLQ�

(LQH�8QWHUVW�W]XQJ�HUIlKUW�GLH�9RUVWHOOXQJ�GXUFK�GLH�XQWHUVFKLHGOLFKHQ�(UJHEQLVVH�GHU�DXI

��
$EVFKQ�������.LUN��:DOWHU��D�D�2��%DQG��



��

GHQ�6HLWHQ����XQG����I�U�GHQ�N�%HUHLFK�DXVJHZLHVHQHQ�GLUHNWHQ�XQG�LQGLUHNWHQ�/|VXQJHQ�
GHU�3DUWLNHOQGLVWDQ]HQ�YRQ�N� �������XQG�N� �������
'XUFK�GLH�YRQ�GHU�N|USHUIHVWHQ�'HXWXQJ�DXVJHKHQGH�7D\ORUDEELOGXQJ��6�����I���ZLUG�GHU�
GXUFK�GLH�'UHKVWUHFNXQJ�DXVJHO|VWH�'HIRUPDWLRQVYRUJDQJ�MHW]W�I�U�EHLGH�9HUWUlJOLFKNHLW V�
ZHUWH�]ZHL�XQG�GUHL�YRQ�N� �������EHVWlWLJW��GDUDXV�LVW�GLH�1LFKWRUWKRJRQDOLWlW�GH U�(OOLSVRL�
GDEGHFNXQJ� HUVLFKWOLFK�� GLH� LP�*HJHQVDW]� ]X� GHU�2UWKRJRQDOLWlW� GHU� YRP�*UDGLHQWHQ� LQ�
MHGHU�5DXPULFKWXQJ�DXVJHKHQGHQ�9HNWRU]XRUGQXQJ�VWHKW�XQG�KLHU�GHQ�DEVROXWHQ�:HUW�GHU�
3DUWLNHOQGLVWDQ]�YRQ�N� �������DXVPDFKW�
'HU�:HUW�VWHKW�LP�*HJHQVDW]�]X�GHQ�9HUWUlJOLFKNHLWHQ�]ZHL�XQG�GUHL��6������

���'UHK]HLJHU�I�U�SRODUH�PXOWLSOLNDWLYH�=HUOHJXQJ��%HVHLWLJXQJ�GHU�8QJHUHLPWKHLWHQ

(V�NRQQWH�ELVKHU�QDFKJHZLHVHQ�ZHUGHQ��GDVV�VLFK�GLH� LP�1HZPDUNVFKHQ�6SHNWUXP�D E�
JHELOGHWHQ� :LUNVWUXNWXUHQ� Ä6SDQQXQJHQ³�� XQG� GLH� PLW� XQUHJHOPl�LJHQ� )OlFKHQ� DEJH�
GHFNWH� 4XDGULNREHUIOlFKH� Ä'HIRUPDWLRQHQ³� HQWVSUHFKHQ�� %HLGH� GXUFK� GLH� (UGEHEHQODVW�
DXVJHO|VWHQ�9RUJlQJH�JOHLFKHQ�VLFK� LQ�GHU�$QDO\VH�GXUFK�NRQJUXHQWH�7HQVRUHQ��G�K��HV�
ZHUGHQ�]HLWOLFKH�bQGHUXQJHQ�GHU�6SDQQXQJHQ�XQG�GHU�9HU]HUUXQJHQ�GXUFK�GDV�'HIRUPD�
WLRQVJHVHW]�PLWHLQDQGHU�YHUNQ�SIW�

8P�GDV�]X�]HLJHQ�XQG�GHQ�%HZHJXQJVPHFKDQLVPXV�DQVFKDXOLFK�]X�GHPRQVWULHUHQ�ZLUG�
]XHUVW� YHUVXFKW�� GHQ�'HIRUPDWLRQVJUDGLHQW� SRODU �PXOWLSOLNDWLY� LQ� HLQHQ� HODVWLVFKHQ� $QWHLO�
)H�XQG�HLQHQ�SODVWLVFKHQ�$QWHLO�)S�]X�]HUOHJHQ�LQ��

) �)H�)S

XP�GLH�3DUWLNHOQGLVWDQ]�GLHVHV�7HQVRUV�LQ�N�]X�EHVWLPPHQ��
'HQQ� GLH�PXOWLSOLNDWLYH� =HUOHJXQJ� EHGHXWHW�� GDVV� GDV�PDWHULHOOH� /LQLHQHOHPHQW� O)� LQ� NU�
]XHUVW��EHU�)S� LQ�HLQH�=ZLVFKHQNRQILJXUDWLRQ�N]�XQG�DQVFKOLH�HQG�PLW�)H�QDF K�N� WUDQV�
IRUPLHUW�ZLUG��G��K���GDVV�GLH�*OHLFKXQJ�HLQHQ�NRQVWLWXWLYHQ�&KDUDNWHU�HLQQLPPW�

+LHUGXUFK�ZLUG�GLH�(QWNRSSOXQJ�GHU�NLQHPDWLVFKHQ�0HFKDQLVPHQ�GHU�HODVWLVFKHQ�XQG�GHU�
SODVWLVFKHQ�'HIRUPDWLRQ�IHVWJHVFKULHEHQ��6LH�ODXWHW

)S� �5S��8��XQG��)H� �9��5H

'D�GDV�3URGXNW�)H)S�JOHLFK�)O)�LVW��HUJLEW�VLFK�GLH�3DUWLNHOQGLVWDQ]�LQ�N�]X
�����

GLH�GLH�8QJHUHLPWKHLWHQ�EHVWHKHQ�OlVVW��6������

��
.LUN��:DOWHU��D�D�2���%DQG��

��
V��/HJHQGH�6����
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:LH�VFKRQ�LQ�$EVFKQ�����DQJHGHXWHW��VLQG�VLH�$XVGUXFN�HLQHU�GXUFK�GLH�$EELOGXQJHQ�YH U�
XUVDFKWHQ�XQWHUVFKLHGOLFKHQ�.RRUG LQDWHQWUDQVIRUPDWLRQ��'LH�ULFKWLJH�=XRUGQXQJ�GHU�.RQ�
ILJXUDWLRQVZHUWH�JHODQJ�PLW�+LOIH�GHU�7D\ORUDEELOGXQJ�GXUFK�GLH�'UHK]HLJHUIXQNWL RQHQ��6��
��������'LH�7DEHOOHQZHUWH� GHU�6HLWH� ��� � EHOHJHQ� GLH� ULFKWLJH�=XRUGQXQJ� XQG� VWHKHQ� LP�
=XVDPPHQKDQJ�PLW�GHQ�JUDILVFK�DXIJHI�KUWHQ�)XQNWLRQHQ�DXI�GHQ�6HLWHQ����XQG�����GLH�
GHQ�UHFKWHQ�XQG�OLQNHQ�$EODXI�GHU�(OOLSVRLGDEGHFNXQJ�ZLHGHUVSLHJHOQ��

(UVW�DXV�EHLGHQ�JUDILVFKHQ�'DUVWHOOXQJHQ�VLQG�GLH�PLW�GHQ�=HLFKHQ���XQG�� JHNHQQ]HLF K�
QHWHQ�+DXSWVWUXNWXUZHUWH�������������DOV�ULFKW LJH�/|VXQJ�]X�HUNHQQHQ��ZHLO�GLH�*UDILN�DXI�
GHU�6HLWH� ���GHQ� YRP�7HQVRU� HUPLWWHOWHQ� NU �:HUW� ������XQG�GHQ� YRQ�GHU�7D\ORUEHUHFK�
QXQJ�XQG�GHP�'UHK]HLJHU�ULFKWLJ�NRRUGLQLHUWHQ�N�:HUW�������ZLHGHUJLEW�

'LH�VLFK�XQWHU�GHP�=HLFKHQ���HUJHEHQGHQ�+DXSWVWUXNWXUZHUWH ������������VWHKHQ�I�U�HLQH�
6XEVWUXNWXUELOGXQJ��GLH�GLH�(OOLSVRLGREHUIOlFKH�QLFKW �UHJXOlU�PLW� LVRWURSHP�+DXSWDFKVHQ�
VWDQGDUG�DE]XGHFNHQ�YHUVXFKW�
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/HJHQGH�

NU� �5HIHUHQ]�.RQILJXUDWLRQ

N�� �DNWXHOOH�.RQILJXUDWLRQ

)H )�7HQVRU�I�U�GHQ�HODVWLVFKHQ�$QWHLO

)S )�WHQVRU�I�U�GHQ�SODVWLVFKHQ�$QWHLO

9�� HODVWLVFKHU�/LQNV�6WUHFNWHQVRU

8�� SODVWLVFKHU�5HFKWV�6WUHFNWHQVRU��
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���%DXN|USHUDQDO\VH

,Q�GHU�'HIRUPDWLRQVDQDO\VH�GHV�XQWHU�GHU�/DVW�GHV�(UGEHEHQV�YRQ�)ULDXO������VWHKHQGHQ�
%DXN|USHUV�� KDQGHOW� HV� VLFK� XP�GLH� )HVWVWHOOXQJ� HLQHU� GXUFK�3XQNWJUXSSHQ� HUPLWWHOWHQ�
0D�]DKO�]XU�.HQQ]HLFKQXQJ�GHV�QDFK GHP�(UGEHEHQ�HQWVWDQGHQHQ�%DXN|SHU]XVWDQGHV��

'DV�6\VWHP�GHU�3XQNWJUXSSHQ�EHVWHKW�DXV�GUHL�LQ�GHU�%HUHFKQXQJ�DXIJHI�KUWHQ�9HUWUl J�
OLFKNHLWV]HLFKHQ��LQ�GHUHQ�+LQWHUJUXQG�GLH�*UDGLHQWHQ� E]Z��4XDGULNHQEHUHFKQXQJHQ��GLH�
7D\ORUDEELOGXQJHQ�XQG�'UHK]HLJHU]HUOHJXQJHQ�VWHKHQ��
+LQVLFKWOLFK�GHV�HUVWHQ�XQWHU�GHU�*UDGLHQWHQEHUHFKQXQJ�DXIJHI�KUWHQ�9HUWUlJOLFKNHLWV]H L�
FKHQV�ZLUG�GDV�+DXSWVWUXNWXUHQSDDU

�����������
I�U�NU�XQG�N�HUPLWWHOW�
'LHV�ZLUG�GXUFK�GLH�EHL�GHU�:XU]HODXIO|VXQJ�GHV�7HQVRUV�HQWVWDQGHQHQ�)XQNWLRQ�)�[�\ ��
XQG�GHU�GDUDXV�DOV�4XDGULN�LQ�(OOLSVRLGIRUP�DEJHELOGHWHQ�'HIRUPDWLRQ�YRQ

N� ������
QLFKW�EHVWlWLJW�

'LH�DOV�GULWWHV�9HUWUlJOLFKNHLWV]HLFKHQ�DXV�GHU�N|USHUIHVWHQ�'HXWXQJ�HQWZLFNHOWH�7D\OR U�
DEELOGXQJ�EHVWlWLJW�JOHLFKIDOOV�GLH�DOV�(OOLSVRLG�EHUGHFNXQJ�DEJH ELOGHWH�'HIRUPDWLRQ�YRQ

N� ������

'DV�EHL�GHU�.RRUGLQDWHQWUDQIRUPDWLRQ�GXUFK�%DVLVZHFKVHO�HQWVWDQGHQH�'LOHPPD�ZLUG�HUVW�
YRQ�GHU�SRODUHQ�=HUOHJXQJ�GHV�'UHK]HLJHUV�XQG�QLFKW�YRQ�GHU�DGlTXDWHQ�SRODU�PXOWLSOLN D�
WLYHQ�=HUOHJXQJ�GHV�'HIRUPDWLRQVJUDGLHQWHQ�DXIJHO|VW��=XP�HUVWHQ�0DO�ZLUG�GLH�hEHUOH�
JHQKHLW�GHV�GXUFK�GLH�³(XOHUVFKHQ�)RUPHOQ³�I�U�NRPSOH[H�)XQNWLRQHQ�HQWVWDQGHQHQ�'UH K�
]HLJHUV�JHJHQ�EHU�GHU�DEVWUDNWHQ�OLQHDUHQ�$OJHEUD�HUNHQEDU�
'HQQ�PLW�JOHLFKHP�7HQVRU�EHVWlWLJW�GLH�SRODU �PXOWLSOLNDWLYH�=HUOHJXQJ�GLH� LVRWURSH�RUWKR�
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Zu diesem Buch

Die Beweisführung analytisch klimatischer Aussagen verlangt eine streng mathema-
tisch zu behandelnde Beweisführung.

Ich denke, die in diesem Band im Mittelpunkt stehende Theorie endlicher Verzerrun-
gen ist dafür ein geeignetes, vielleicht sogar faszinierendes Hilfsmittel. Dadurch be-
kommen die als Aussagemuster gebildeten partiellen Ableitungen einen konfirmatori-
schen Charakter.

Der Autor

Dipl.-Berg-Ingenieur Walter Kirk war aktiv im Ruhrbergbau, später in der Bergbaufor-
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