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HU�YRUOLHJHQGH�%HLWUDJ�EHVFKlIWLJW�VLFK�PLW�GHU�VSH]LILVFKHQ�$QZHQGXQJ�HLQHV
9HUIDKUHQV�]XU�$XIGHFNXQJ�XQEHNDQQWHU�*UXSSLHUXQJHQ�XQWHU�(LQEH]LHKXQJ

P|JOLFKHUZHLVH� XQWHUVFKLHGOLFKHU� JUXSSHQVSH]LILVFKHU� .DXVDOVWUXNWXUHQ�� 'DV� 9HU�
IDKUHQ�EDVLHUW�DXI �HLQHP�0LVFKYHUWHLOXQJVDQVDW]��EHL�GHP�DXI �DXVJHZlKOWH�H[RJHQH
9DULDEOHQ� EHGLQJWH� .RPSRQHQWHQ� HLQHU� PXOWLYDULDWHQ� 1RUPDOYHUWHLOXQJ� EHVWLPPW
ZHUGHQ��GHUHQ�0LWWHOZHUWV��XQG�.RYDULDQ]VWUXNWXUHQ�ZLHGHUXP�ZLH�EHL�GHU�$QDO\VH
YRQ� 6WUXNWXUJOHLFKXQJVPRGHOOHQ� SDUDPHWULVLHUW� ZHUGHQ� N|QQHQ�� (V� LVW� EHVRQGHUV
JHHLJQHW�]X��EHUSU�IHQ��RE�HLQH�3RSXODWLRQ�KLQVLFKWOLFK�GHU�.RQVWUXNWYDOLGLWlW�WKHR�
UHWLVFK�LQWHUHVVDQWHU�9DULDEOHQ�KRPRJHQ�LVW��'LH�(UJHEQLVVH�I�U�GDV�KLHU�DXVJHZlKOWH
%HLVSLHO� UHOHYDQWHU� 9DULDEOHQ� GHV� SROLWLVFKHQ� 7HLOQDKPHYHUKDOWHQV� ]HLJHQ�� ZLH� VLFK
*UXSSLHUXQJHQ�ILQGHQ� ODVVHQ��GLH�VLFK�GXUFK�XQWHUVFKLHGOLFKH�0HVV��XQG�6WUXNWXU�
PRGHOOH�XQWHUVFKHLGHQ��VR�GDVV�QLFKW�GDYRQ�DXVJHJDQJHQ�ZHUGHQ�NDQQ��GDVV�I�U�GLH
3RSXODWLRQ�GDVVHOEH�JHPHLQVDPH�0RGHOO�JLOW�

KLV�SDSHU�SUHVHQWV�D�VSHFLILF�DSSOLFDWLRQ�RI �D�VWDWLVWLFDO�PHWKRG�IRU�ILQGLQJ�XQ�
NQRZQ�JURXSV�LQ�VXUYH\�GDWD�E\�LQFOXGLQJ�JURXS�VSHFLILF�GLIIHUHQFHV� LQ�FDXVDO

VWUXFWXUH��7KH�SURFHGXUH�FRQVLVWV�LQ�WKH�LGHQWLILFDWLRQ�RI �WKH�QRUPDO�FRPSRQHQWV�RI
D� PXOWLYDULDWH� QRUPDO� PL[WXUH� GLVWULEXWLRQ� FRQGLWLRQDO� RQ� VHOHFWHG� H[RJHQRXV
YDULDEOHV��7KH�PHDQ�DQG�FRYDULDQFH�VWUXFWXUHV�RI � WKH�FRPSRQHQWV�FDQ�EH�SDUDPH�
WUL]HG�� DV� LQ� VWUXFWXUDO� HTXDWLRQ� PRGHOLQJ�� 7KH� SURFHGXUH� LV� HVSHFLDOO\� XVHIXO� IRU
WHVWLQJ�ZKHWKHU� D� SRSXODWLRQ� FDQ� EH� FRQVLGHUHG� KRPRJHQRXV� ZLWK� UHVSHFW� WR� WKH
FRQVWUXFW�YDOLGLW\�RI � VXEVWDQWLDOO\� LQWHUHVWLQJ�YDULDEOHV��)RU� WKH�H[DPSOH�RI � LPSRU�
WDQW�YDULDEOHV�RI �SROLWLFDO�SDUWLFLSDWLRQ�GLVFXVVHG�KHUH��RXU�ILQGLQJV�SRLQW�WR�GLIIHUHQW
JURXSV� ZLWK� GLIIHULQJ�PHDVXUHPHQW� DQG� VWUXFWXUDO�PRGHOV�� 7KLV� LQGLFDWHV� WKDW� QR
RQH�FRPPRQ�PRGHO�FDQ�EH�DVVXPHG�WR�KROG�IRU�WKH�HQWLUH�SRSXODWLRQ�
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)DXOEDXP�6WHLQ�.HOOHWHU��'LH�VWDWLVWLVFKH�$XIGHFNXQJ�NDXVDOVWUXNWXUHOO�XQWHUVFKLHGHQHU�*UXSSHQ��� ��

��� 3UREOHPVWHOOXQJ

'HU� YRUOLHJHQGH� $XIVDW]� VWHOOW� DQKDQG� HLQHU� SROLWLNZLVVHQVFKDIWOLFKHQ� $QZHQGXQJ
HLQ�9HUIDKUHQ� YRU�� GDV� LP�8QWHUVFKLHG� ]XU� NODVVLVFKHQ� &OXVWHUDQDO\VH� XQEHNDQQWH
*UXSSLHUXQJHQ� LQ�'DWHQ�QLFKW�DXI �GHU�%DVLV�YRQ�'LVWDQ]PD�HQ�� VRQGHUQ�DXI �GHU
%DVLV�NRPSOH[HU�6WUXNWXUXQWHUVFKLHGH�]ZLVFKHQ�GHQ�*UXSSHQ�DXI]XILQGHQ�YHUVXFKW�
'LH�GDEHL�PLW�LQV�.DON�O�JH]RJHQHQ�6WUXNWXULQIRUPDWLRQHQ�N|QQHQ�LQ�YROOVWlQGLJHQ
6WUXNWXUJOHLFKXQJVPRGHOOHQ� PLW� ODWHQWHQ� 9DULDEOHQ�� LQ� 0HVVPRGHOOHQ� RGHU� QXU� LQ
5HJUHVVLRQVPRGHOOHQ�PLW�DXVVFKOLH�OLFK�EHREDFKWHWHQ�9DULDEOHQ�EHVWHKHQ��$QDO\VH�
YHUIDKUHQ�GLHVHU�$UW�VLQG�HWZD�JHHLJQHW��XP�*UXSSHQ�DXI]XGHFNHQ��GLH�GXUFK�XQWHU�
VFKLHGOLFKH�0HVVPRGHOOH� RGHU� 6WUXNWXUPRGHOOH� FKDUDNWHULVLHUEDU� VLQG�� (QWIlOOW� ]�%�
LQ�HLQHU�*UXSSH�I�U�HLQH� ODWHQWH�9DULDEOH�HLQ�,QGLNDWRU�� VR�lQGHUW�VLFK�VRIRUW�QLFKW
QXU�GLH�6HPDQWLN�GHV�0HVVPRGHOOV��VRQGHUQ�DXFK�GLH�GHV�6WUXNWXUPRGHOOV��G�K���GDV
9HUIDKUHQ�LVW�EHVRQGHUV�JHHLJQHW��XP�*UXSSHQ�PLW�XQWHUVFKLHGOLFKHU�.RQVWUXNWYDOL�
GLWlW�]X�HQWGHFNHQ�

'HU�YHUZHQGHWH�VWDWLVWLVFKH�$QVDW]�LVW�DQ�DQGHUHU�6WHOOH�EHUHLWV�DXVI�KUOLFKHU�GDUJH�
VWHOOW�ZRUGHQ� �YJO��$UPLQJHU�6WHLQ�������)DXOEDXP�6WHLQ�������6WHLQ�������������
(U�EHUXKW�DXI �HLQHU�:HLWHUHQWZLFNOXQJ�YRQ�0LVFKYHUWHLOXQJVDQVlW]HQ��,Q�PXOWLYDUL�
DWHQ�0LVFKYHUWHLOXQJVDQVlW]HQ� ZHUGHQ� XQEHNDQQWH� *UXSSHQ� LQ� 8PIUDJHGDWHQ� DOV
.RPSRQHQWHQ��ILQLWH�0LVFKXQJHQ��PXOWLYDULDWHU�1RUPDOYHUWHLOXQJHQ�DXIJHIDVVW��'LH
DQJHVSURFKHQHQ� :HLWHUHQWZLFNOXQJHQ� EHWUHIIHQ� GLH� (LQEH]LHKXQJ� H[RJHQHU� 9D�
ULDEOHQ�XQG� GHU� SDUDPHWULVFKHQ� 6WUXNWXU� YRQ�.RYDULDQ]PDWUL]HQ�� G�K�� GLH�%HU�FN�
VLFKWLJXQJ�XQWHUVFKLHGOLFKHU�NDXVDOHU�6WUXNWXUHQ�PLW�RGHU�RKQH�XQEHREDFKWHWH�9DUL�
DEOHQ�LQ�GHQ�HLQ]HOQHQ�*UXSSHQ��+LHU�VLQG�YRU�DOOHP�GLH�$UEHLWHQ�YRQ�6WHLQ�������
��������$UPLQJHU�XQG�6WHLQ��������VRZLH�$UPLQJHU��6WHLQ�XQG�:LWWHQEHUJ��������]X
QHQQHQ��GLH�DXI �GHU�%DVLV�YRQ�9RUDUEHLWHQ�YRQ�<XQJ��������YJO��DXFK�<XQJ������
VRZLH� 'H6DUER� XQG� &URQ� ������� HQWVSUHFKHQGH� (UZHLWHUXQJHQ� GHV� 0LVFKYHUWHL�
OXQJVDQVDW]HV�YRUJHQRPPHQ�KDEHQ��$QJHZHQGHW�ZXUGHQ�GLHVH�$QVlW]H�ELVKHU�DXI
/HEHQVVWLOYDULDEOHQ� �YJO�� 6WHLQ� ������� DXI � 9DULDEOHQ� GHU� /HEHQV]XIULHGHQKHLW� �YJO�
6WHLQ� ������ XQG� DXI � (LQVWHOOXQJHQ� ]XU� ,QWHJUDWLRQ� YRQ� $XVOlQGHUQ� �YJO�� )DXO�
EDXP�6WHLQ��������(LQ�DOWHUQDWLYHV�9RUJHKHQ�RKQH�(LQEH]LHKXQJ�H[RJHQHU�9DULDE�
OHQ��XQEHNDQQWH�*UXSSHQ�PLW�XQWHUVFKLHGOLFKHQ�.DXVDOVWUXNWXUHQ�]X�ILQGHQ��VWHOOHQ
-HGLGL��-DJSDO�XQG�'H6DUER��������YRU��'DV�YROOVWlQGLJH�]XJUXQGHJHOHJWH�0LVFKYHU�
WHLOXQJVPRGHOO�KDW�IROJHQGH�PDWKHPDWLVFKH�)RUP�
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NΣ �N|QQHQ�LP�5DKPHQ�HLQHU�6SH]LILNDWLRQ�YRQ�6WUXNWXUJOHLFKXQJVPRGHO�

OHQ�PLW� RGHU�RKQH� ODWHQWH�9DULDEOHQ�ZHLWHU�SDUDPHWULVLHUW�ZHUGHQ��'DV�0RGHOO� KDW
GDQQ�GLH�)RUP�
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,P�9HNWRU�ϑ �ZHUGHQ�GLH�3DUDPHWHU�GHU�6WUXNWXUJOHLFKXQJVPRGHOOH��]�%��/DGXQJHQ�
6WUXNWXUNRHIIL]LHQWHQ��)HKOHUYDULDQ]HQ��HWF���JHVDPPHOW�

)�U�GLH�3DUDPHWHUVFKlW]XQJ�ELHWHQ�VLFK�YHUVFKLHGHQH�HLQ��RGHU�]ZHLVWXILJH�6FKlW]�
VWUDWHJLHQ� DQ�� GLH� LQ�$UPLQJHU�6WHLQ�:LWWHQEHUJ� ������� JHQDXHU� EHVFKULHEHQ� VLQG
�I�U�HLQH�]XVDPPHQIDVVHQGH�'DUVWHOOXQJ�YJO��DXFK�)DXOEDXP�6WHLQ��������$OOH�9HU�
IDKUHQ�YHUZHQGHQ�GLH�HLQ�RGHU�DQGHUH�)RUP�GHV�(0�$OJRULWKPXV��,P�YRUOLHJHQGHQ
)DOO� ZLUG� GDV� ]ZHLVWXILJH� 9HUIDKUHQ�PLW� DQVFKOLH�HQGHU�2SWLPLHUXQJ� GXUFK� HLQHQ
HLQVWXILJHQ�$OJRULWKPXV�]XJUXQGHJHOHJW��YJO��)DXOEDXP�6WHLQ��������$OV�('9�3UR�
JUDPP�ZXUGH�0(&26$����YJO��$UPLQJHU�:LWWHQEHUJ�6FKHSHUV�������YHUZHQGHW�

9RQ�GHQ�YRP�6FKlW]DOJRULWKPXV� JHOLHIHUWHQ�(UJHEQLVVHQ�ZHUGHQ�KLHU�QXU�GLH�$Q�
]DKO�GHU�*UXSSHQ��.RPSRQHQWHQ��EHULFKWHW��QLFKW�DEHU�GLH�JHVFKlW]WHQ�PLVFKHQGHQ
:DKUVFKHLQOLFKNHLWHQ��G�K���GLH�:DKUVFKHLQOLFKNHLWHQ��GDVV�HLQ�(OHPHQW�GHU�3RSXOD�
WLRQ� ]X� GHU� EHWUHIIHQGHQ� *UXSSH� JHK|UW� VRZLH� GLH� 3DUDPHWHU� GHU� 6WUXNWXUJOHL�
FKXQJVPRGHOOH�� DOVR� GLH� JUXSSHQVSH]LILVFKHQ� /DGXQJHQ� XQG� )HKOHUYDULDQ]HQ� GHU
0HVVPRGHOOH� VRZLH�GLH�(LQIOXVVSDUDPHWHU�GHU� H[RJHQHQ� DXI �GLH� HQGRJHQHQ� VRZLH
GHU�HQGRJHQHQ�DXI �GLH�HQGRJHQHQ�9DULDEOHQ�

'LH� KLHU� JHVFKLOGHUWH� $QZHQGXQJ� EH]LHKW� VLFK� DXI � GHQ� 'DWHQVDW]� GHV� $//%86
�����XQG�HLQLJH�GHU�GRUW�HUKREHQHQ�9DULDEOHQ��GLH�I�U�GDV�SROLWLVFKH�7HLOQDKPHYHU�
KDOWHQ� PLWEHVWLPPHQG� VHLQ� N|QQWHQ�� 'D]X� JHK|UHQ� GLH� Å3ROLWLFDO� (IILFDF\´�� GDV
SROLWLVFKH�,QWHUHVVH��QRUPDWLYH�9RUVWHOOXQJHQ�]XU�SROLWLVFKHQ�3DUWL]LSDWLRQ�VRZLH�GHU
=XIULHGHQKHLW�YRQ�5HJLHUXQJ�XQG�'HPRNUDWLH�LQ�GHU�%5'��8QWHU�3ROLWLFDO�(IILFDF\



)DXOEDXP�6WHLQ�.HOOHWHU��'LH�VWDWLVWLVFKH�$XIGHFNXQJ�NDXVDOVWUXNWXUHOO�XQWHUVFKLHGHQHU�*UXSSHQ��� ��

ZLUG� GDV� *HI�KO� YHUVWDQGHQ�� GXUFK� GDV� HLJHQH� 9HUKDOWHQ� (LQIOXVV� DXI � GLH� 3ROLWLN
QHKPHQ�]X�N|QQHQ��YJO��]�%��&DPSEHOO�HW�DO���������ZREHL�]ZLVFKHQ�GHQ�'LPHQVLR�
QHQ� LQWHUQHU�XQG�H[WHUQHU�3ROLWLFDO�(IILFDF\�XQWHUVFKLHGHQ�ZHUGHQ�NDQQ� �YJO��/DQH
������%DOFK�������9HWWHU� ������� ,P�]XHUVW� JHQDQQWHQ�)DOO� JHKW� HV� XP�GLH� HLJHQHQ
0LWWHO� E]Z�� GLH� HLJHQHQ� .RPSHWHQ]HQ�� DXI � GLH� 3ROLWLN� (LQIOXVV� ]X� QHKPHQ�� LP
]ZHLWHQ�)DOO�XP�GLH�hEHU]HXJXQJ��GDVV�GLH�3ROLWLNHU�DXI �GDV�HLJHQH�9HUKDOWHQ�UHDJLH�
UHQ��5HVSRQVLYLWlW�GHU�3ROLWLNHU�XQG�9RONVYHUWUHWHU���=LHO�GHU�$QDO\VH�ZDU�HV�KHUDXV�
]XILQGHQ��RE�VLFK�*UXSSHQ�ILQGHQ�ODVVHQ��GLH�VLFK�LQ�GHU�%HGHXWXQJ�GHU�3ROLWLFDO�(I�
ILFDF\�XQWHUVFKHLGHQ�E]Z��GLH�GXUFK�XQWHUVFKLHGOLFKH�0HVVPRGHOOH�GHU�3ROWLFDO�(IIL�
FDF\�VRZLH�GXUFK�XQWHUVFKLHGOLFKH�%H]LHKXQJHQ�GHU�3ROLWLFDO�(IILFDF\�]X�GHQ�REHQ
DXIJHI�KUWHQ� ZHLWHUHQ� 9DULDEOHQ� FKDUDNWHULVLHUW� ZHUGHQ� N|QQHQ�� ,P� 0LWWHOSXQNW
VWDQG�DOVR�GLH�)UDJH��RE�VLFK�*UXSSLHUXQJHQ� LQ�GHU�*HVHOOVFKDIW� ILQGHQ� ODVVHQ��GLH
VLFK� GXUFK� EHVWLPPWH� ,QWHQVLWlWVPXVWHU� YRQ� (IILFDF\�9DULDEOHQ�� 3DUWL]LSDWLRQVQRU�
PHQ�� SROLWLVFKHP� ,QWHUHVVH� XQG� =XIULHGHQKHLW� PLW� 5HJLHUXQJ� XQG� 'HPRNUDWLH� DXV�
]HLFKQHQ��RE�HV�ODWHQWH�0HUNPDOH�JLEW��GLH�GLHVH�0XVWHU�HUNOlUHQ�N|QQHQ�XQG�RE�VLFK
GLH�*UXSSHQ�GXUFK�(LQIOXVVVWUXNWXUHQ�]ZLVFKHQ�GLHVHQ�9DULDEOHQ�XQWHUVFKHLGHQ�

'LH�(UJHEQLVGDUVWHOOXQJ�HUIROJW� LQ�GHU�)RUP��GDVV�]XQlFKVW��EHU�$Q]DKO�XQG�8P�
IDQJ�GHU�DXIJHIXQGHQHQ�*UXSSHQ�EHULFKWHW�ZLUG��ZREHL�GLH� ,GHQWLILNDWLRQ�GHU�$Q�
]DKO�DXI �GHU�%DVLV�HLQHV�$G�KRF�7HVWV�DXI �GLH�$Q]DKO�GHU�.RPSRQHQWHQ��*UXSSHQ�
HUIROJWH��$QVFKOLH�HQG�ZHUGHQ�GLH�*UXSSHQ�GXUFK�GLH�XQNRQGLWLRQDOHQ�0LWWHOZHUWH
GHU� 9DULDEOHQ� EHVFKULHEHQ�� 6FKOLH�OLFK� ZLUG� �EHU� GLH� XQWHUVFKLHGOLFKHQ� NDXVDOHQ
6WUXNWXUHQ� LQ�GHQ� HLQ]HOQHQ�*UXSSHQ�EHULFKWHW��=XP�9HUVWlQGQLV�GHU�'DUVWHOOXQJ
LVW�HV�ZLFKWLJ�VLFK�YRU�$XJHQ�]X�KDOWHQ��GDVV�GLH�*UXSSHQ�XQWHU�GHU�%HGLQJXQJ�DXVJH�
ZlKOWHU�H[RJHQHU�9DULDEOHQ�ZLH�*HVFKOHFKW��$OWHU��HWF���JHVXFKW�ZXUGHQ��6RZRKO�GLH
HLQJHI�KUWHQ� H[RJHQHQ� 9DULDEOHQ� DOV� DXFK� GLH� HQGRJHQHQ� 9DULDEOHQ� JHKHQ� LQ� GLH
6SH]LILNDWLRQ�GHU� NDXVDOHQ�$EKlQJLJNHLWHQ� LQ�GHQ� HLQ]HOQHQ�*UXSSHQ� HLQ��%HL� GHU
,QWHUSUHWDWLRQ�GHU�(UJHEQLVVH�PXVV�GLH�SROLWLVFKH�6LWXDWLRQ�YRU�GHU�%XQGHVWDJVZDKO
�����PLW�LQ�GDV�.DON�O�HLQEH]RJHQ�ZHUGHQ�

�� $XVJHZlKOWH�0RGHOOYDULDEOHQ

,Q� GLH� $QDO\VH� ZXUGHQ� GLH� IROJHQGHQ� HQGRJHQHQ� XQG� H[RJHQHQ� 9DULDEOHQ� GHV
$//%86������HLQEH]RJHQ��ZREHL�LQ�.ODPPHUQ�GLH�LQ�GHQ�7DEHOOHQ�XQG�$EELOGXQJHQ
DXV�3ODW]JU�QGHQ�YHUZHQGHWHQ�PQHPRWHFKQLVFKHQ�$EN�U]XQJHQ�DQJHJHEHQ�VLQG�
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(QGRJHQH�9DULDEOHQ�
• 9�����.8(00���'LH�3ROLWLNHU�N�PPHUQ�VLFK�QLFKW�YLHO�GDUXP��ZDV�/HXWH�ZLH

LFK�GHQNHQ�����6WLPPH�YROO�XQG�JDQ]�]X�����6WLPPH��EHUKDXSW�QLFKW�]X���
• 9�����.203/(;���'LH�JDQ]H�3ROLWLN�LVW�VR�NRPSOL]LHUW��GDVV�MHPDQG�ZLH�LFK

JDU�QLFKW�YHUVWHKW��ZDV�YRUJHKW����6WLPPH�YROO�XQG�JDQ]�]X� �����6WLPPH��EHU�
KDXSW�QLFKW�]X��

• 9�����,17(5���'LH�3ROLWLNHU�EHP�KHQ�VLFK�LP�$OOJHPHLQHQ�GDUXP��GLH�,QWH�
UHVVHQ�GHU�%HY|ONHUXQJ� ]X�YHUWUHWHQ� ���� 6WLPPH�YROO� XQG�JDQ]� ]X�� ��� 6WLPPH
�EHUKDXSW�QLFKW�]X��

• 9���� �h%(5/$66��� 3ROLWLN� VROOWH�PDQ� GHQ� JHZlKOWHQ�9RONVYHUWUHWHUQ� �EHU�
ODVVHQ�����6WLPPH�YROO�XQG�JDQ]�]X����6WLPPH��EHUKDXSW�QLFKW�]X��

• 9�����92/.6$%���9RONVDEVWLPPXQJHQ�VLQG�HLQ�QRWZHQGLJHU�%HVWDQGWHLO�GHU
'HPRNUDWLH�����6WLPPH�YROO�XQG�JDQ]�]X�����6WLPPH��EHUKDXSW�QLFKW�]X��

• 9�����'(02*(6���'HPRNUDWLH�VROOWH�QLFKW� DXI�GHQ�SROLWLVFKHQ�%HUHLFK�EH�
VFKUlQNW� EOHLEHQ�� VRQGHUQ� LQ� DOOHQ� JHVHOOVFKDIWOLFKHQ� %HUHLFKHQ� YHUZLUNOLFKW
ZHUGHQ�����6WLPPH�YROO�XQG�JDQ]�]X�����6WLPPH��EHUKDXSW�QLFKW�]X��

• 9�����=8)'(02���:LH�]XIULHGHQ�VLQG�6LH�²�DOOHV�LQ�DOOHP�²�PLW�GHU�'HPR�
NUDWLH��VR�ZLH�VLH�LQ�'HXWVFKODQG�EHVWHKW"�����6HKU�]XIULHGHQ�����6HKU�XQ]XIULH�
GHQ��

• 9�����5(*/(,67���:LH�]XIULHGHQ�VLQG�6LH�²�LQVJHVDPW�EHWUDFKWHW�²�PLW�GHQ
JHJHQZlUWLJHQ�/HLVWXQJHQ�GHU�%XQGHVUHJLHUXQJ"�����6HKU�]XIULHGHQ�����6HKU�XQ�
]XIULHGHQ��

• 9�����32/,17���:LH�VWDUN�LQWHUHVVLHUHQ�6LH�VLFK�I�U�3ROLWLN��VHKU�VWDUN��VWDUN�
PLWWHO��ZHQLJ�RGHU��EHUKDXSW�QLFKW"����6HKU�VWDUN����hEHUKDXSW�QLFKW��

([RJHQH�9DULDEOHQ�
• 9�� �*(%,(7���(UKHEXQJVJHELHW� ����1HXH�%XQGHVOlQGHU�� ���$OWH� %XQGHVOlQ�

GHU��
• 9����$/7(5���$OWHU�LQ�-DKUHQ��JHWHLOW�GXUFK����
• 9� ���� �*(6&+/(&+7��� *HVFKOHFKW� GHV� %HIUDJWHQ� ����0lQQOLFK�� ���:HLE�

OLFK��
• 9�����%,/'81*���$XVELOGXQJVDEVFKOXVV�����NHLQ�$ELWXU�����$ELWXU��

'LH�9DULDEOHQ�9�����.8(00��XQG�9�����.203/(;��ZHUGHQ�WUDGLWLRQHOO�DOV�,Q�
GLNDWRUHQ�I�U�([WHUQH�E]Z��,QWHUQH�(IILFDF\�DQJHVHKHQ��]XP�hEHUEOLFN��EHU�0HVV�
PRGHOOH� GHU� 3ROLWLFDO�(IILFDF\� YJO�� 9HWWHU� ������� 9���� �,17(5��Z�UGH�PDQ�ZRKO
HKHU� GHU� ([WHUQHQ� (IILFDF\� ]XRUGQHQ�� 9���� �8(%(5/$66��� 9���� �92/.6$%�
XQG�9�����'(02*(6��N|QQHQ�DOV�3DUWL]LSDWLRQVQRUPHQ�DXIJHIDVVW�ZHUGHQ�



)DXOEDXP�6WHLQ�.HOOHWHU��'LH�VWDWLVWLVFKH�$XIGHFNXQJ�NDXVDOVWUXNWXUHOO�XQWHUVFKLHGHQHU�*UXSSHQ��� ��

�� 'LVNXVVLRQ�GHU�(UJHEQLVVH

��� $Q]DKO�XQG�*U|�H�GHU�*UXSSHQ
,P�5HJHOIDOO� LVW�GLH�$Q]DKO�GHU�.RPSRQHQWHQ�HLQHU�0LVFKYHUWHLOXQJ�QLFKW� D�SULRUL
GXUFK� WKHRUHWLVFKH� 9RUDQQDKPHQ� IHVWJHOHJW�� VRQGHUQ� ZLUG� LQ� GHU� $QDO\VH� YRQ
0LVFKYHUWHLOXQJHQ� JHVFKlW]W�� $OV� 7HVW� DXI � GLH� $Q]DKO� GHU� .RPSRQHQWHQ� HLQHV
0LVFKYHUWHLOXQJVPRGHOOV� Z�UGH� VLFK� HLJHQWOLFK� HLQ� /LNHOLKRRG�5DWLR�7HVW� DQELHWHQ�
ZREHL� GLH� /LNHOLKRRG�5DWLR�6WDWLVWLN� λ � GLH� 1XOOK\SRWKHVH� *.+ =:0 � *UXSSHQ
JHJHQ�GLH�$OWHUQDWLYK\SRWKHVH� 1:1 +=*.+ �*UXSSHQ�SU�IW�

:LH�PHKUHUH�$XWRUHQ�IHVWJHVWHOOW�KDEHQ��YJO��0DF/DFKODQ�%DVIRUG�������.DS��������
LVW� GLH� $QZHQGXQJ� GHU� /LNHOLKRRG�5DWLR�6WDWLVWLN� EHL� 0LVFKYHUWHLOXQJHQ
SUREOHPDWLVFK�� 'LH� *U�QGH� KLHUI�U� VLQG� ]XVDPPHQIDVVHQG� LQ� 6WHLQ� ������
GDUJHVWHOOW�� 'HVKDOE� LVW� PDQ� DXI � $G�KRF�0HWKRGHQ� RGHU� DXI � GDV� SDUDPHWULVFKH
%RRWVWUDSYHUIDKUHQ� DQJHZLHVHQ�� XP� GLH� $Q]DKO� GHU� .RPSRQHQWHQ� ]X� WHVWHQ�� $OV
%HLVSLHO�I�U�HLQ�$G�KRF�9HUIDKUHQ�LVW�GDV�YRQ�:ROIH��������]X�QHQQHQ��:ROIH�IDQG
LQ� HLQHU� 6LPXODWLRQVVWXGLH� PLW� ]ZHL� .RPSRQHQWHQ�� GDVV� GLH� 9HUWHLOXQJ� GHU
/LNHOLKRRG�5DWLR�6WDWLVWLN�λ� XQWHU� GHU� 1XOOK\SRWKHVH� 1=* � .RPSRQHQWHQ� GXUFK
HLQH� 2

G
χ ���9HUWHLOXQJ�PLW� )(2 01 GGG −= �)UHLKHLWVJUDGHQ�DSSUR[LPLHUW�ZHUGHQ�NDQQ�

'LH�1XOOK\SRWKHVH�ZLUG�DXI �GHP�6LJQLILNDQ]QLYHDX�α�]XU�FNJHZLHVHQ��ZHQQ
2

))(1( 01 GG* −+> χλ �

6WDWLVWLVFK� NRUUHNW�� DEHU� VHKU� DXIZHQGLJ� LVW� GLH� $QZHQGXQJ� HLQHV� SDUDPHWULVFKHQ
%RRWVWUDS�9HUIDKUHQV� ]XU� 6FKlW]XQJ� GHU�9HUWHLOXQJ� YRQ�λ��$QZHQGXQJHQ� GHV� SD�
UDPHWULVFKHQ� %RRWVWUDSV� ILQGHQ� VLFK� LQ� 6WHLQ� ������� VRZLH� $UPLQJHU�� 6WHLQ� XQG
:LWWHQEHUJ��������

7DEHOOH��� (UJHEQLVVH�GHV�7HVWV�DXI�$Q]DKO�GHU�.RPSRQHQWHQ

$Q]DKO�GHU
.RPSRQHQWHQ

/LNHOLKRRG�
)XQNWLRQ�I�U�.

/LNHOLKRRG�5DWLR
7HVWVWDWLVWLN

GI π α

� ���������� �������� ��� ����� �����
� ���������� ��������� ��� ����� �����
� ���������� ��������� ��� ����� �����
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7DEHOOH���]HLJW�GLH�(UJHEQLVVH�HLQHV�$G�KRF�7HVWV�DXI �GLH�$Q]DKO�GHU�.RPSRQHQWHQ�
-HGH� =HLOH� GHU� 7DEHOOH� HQWKlOW� GLH� /LNHOLKRRG�)XQNWLRQ� XQG� GLH� /LNHOLKRRG�5DWLR�
7HVWVWDWLVWLN�I�U�HLQ�VSH]LILVFKHV�.��'HU�/LNHOLKRRG�5DWLR�7HVW�WHVWHW�GLH�1XOOK\SRWKHVH

*.+ =:0
�*UXSSHQ�JHJHQ�GLH�$OWHUQDWLYK\SRWKHVH� 1:1 += *.+ �*UXSSHQ�

'LH�7DEHOOH� ]HLJW�� GDVV� I�U� DOOH�.� DX�HU� 3=. � GLH�1XOOK\SRWKHVH� ]XU�FNJHZLHVHQ
ZHUGHQ� PXVV�� GD� DOOH� hEHUVFKUHLWXQJVZDKUVFKHLQOLFKNHLWHQ� α � NOHLQHU� DOV� GDV
6LJQLILNDQ]QLYHDX������VLQG��'D�I�U� 3=. �JLOW��GDVV� 000.1=α ��NDQQ�GLH�1XOOK\SR�
WKHVH� 3=. � QLFKW� ]XU�FNJHZLHVHQ�ZHUGHQ��'LHV� EHGHXWHW�� GDVV� GLH� 3RSXODWLRQ� LQ
EH]XJ� DXI � GLH� EHWUDFKWHWHQ�9DULDEOHQ� KHWHURJHQ� LVW� XQG�PXWPD�OLFK� DXV� GUHL� YHU�
VFKLHGHQHQ�*UXSSHQ�EHVWHKW�

:LH� GLH� 7DEHOOH� ZHLWHU� ]HLJW�� HUJHEHQ� VLFK� I�U� GLH� JHVFKlW]WHQ� PLVFKHQGHQ
:DKUVFKHLQOLFKNHLWHQ�π �GLH�:HUWH� 318.01 =π �� 448.02 =π �XQG� 234.03 =π ��'LHV�EHGHXWHW
EHL� LQVJHVDPW� LQ� GLH� $QDO\VH� HLQEH]RJHQHQ� 1 ������ %HIUDJWHQ�� GDVV� GLH� HUVWH
*UXSSH�DXV� ����%HIUDJWHQ�� GLH� ]ZHLWH�*UXSSH� DXV� ������%HIUDJWHQ�XQG�GLH�GULWWH
*UXSSH�DXV�����%HIUDJWHQ�EHVWHKW�

��� %HVFKUHLEXQJ�GHU�.RPSRQHQWHQ�GXUFK�XQNRQGLWLRQDOH
0LWWHOZHUWH

(LQHQ�HUVWHQ�(LQGUXFN�GHU�.RPSRQHQWHQ�HUKlOW�PDQ��ZHQQ�PDQ�VLFK�GLH�XQNRQGL�
WLRQDOHQ�0LWWHOZHUWH�GHU�9DULDEOHQ�QlKHU�DQVLHKW��7DEHOOH���JLEW�I�U�MHGH�*UXSSH�HL�
QHQ�hEHUEOLFN��EHU�GLH�0LWWHOZHUWH�DOOHU�9DULDEOHQ�

7DEHOOH��� 8QNRQGLWLRQDOH�0LWWHOZHUWH

9DULDEOHQ *UXSSH�� *UXSSH�� *UXSSH��

([RJHQH�9DULDEOHQ�

*(%,(7��2VW�:HVW� ����� ����� �����
%,/'81* ����� ����� �����
$/7(5 ����� ����� �����
*(6&+/(&+7 ����� ����� �����
(QGRJHQH�9DULDEOHQ�

.8(00��9���� ����� ����� �����

.203/(;��9���� ����� ����� �����
,17(5��9���� ����� ����� �����
8(%(5/$66��9���� ����� ����� �����
92/.6$%��9���� ����� ����� �����
'(02*(6��9���� ����� ����� �����
=8)'(02��9���� ����� ����� �����
5(*/(,67��9���� ����� ����� �����
32/,17��9���� ����� ����� �����
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*UXSSH���]HLFKQHW�VLFK�JHJHQ�EHU�GHQ�DQGHUHQ�EHLGHQ�*UXSSHQ�GXUFK�HLQH�EHVRQ�
GHUV� QLHGULJH� PLWWOHUH� (LQVFKlW]XQJ� GHU� 5HVSRQVLYLWlW� GHU� 3ROLWLNHU� �9DULDEOH
.8(00��EHL�JOHLFK]HLWLJ�KRKHQ�3DUWL]LSDWLRQVQRUPHQ�E]Z��VWDUNH�)RUGHUXQJ�QDFK
ÅPHKU�'HPRNUDWLH´�DXV��(QWVSUHFKHQG�VLQG�GLH�PLWWOHUHQ�=XIULHGHQKHLWVZHUWH�PLW
GHU�'HPRNUDWLH�LQ�GHU�%5'�XQG�GHQ�/HLVWXQJHQ�GHU�5HJLHUXQJ�DP�JHULQJVWHQ��6LH
XPIDVVW�GLH�JHULQJVWH�$Q]DKO�YRQ�:HVWGHXWVFKHQ�

*UXSSH���ZHLVW�lKQOLFK�JHULQJH�=XIULHGHQKHLWHQ�PLW�GHU�'HPRNUDWLH�LQ�GHU�%XQGHV�
UHSXEOLN� XQG� GHQ� /HLVWXQJHQ� GHU� %XQGHVUHJLHUXQJ� EHL� HKHU� QLHGULJHQ� 3DUWL]LSDWL�
RQVQRUPHQ� DXV��'LH�*UXSSH� VLHKW�GLH�9HUDQWZRUWXQJ� I�U�GLH�3ROLWLN� HKHU�EHL� GHQ
9RONVYHUWUHWHUQ�XQG�VWHKW�HLQHU�$XVZHLWXQJ�GHU�GHPRNUDWLVFKHQ�5HFKWH�HKHU�VNHS�
WLVFK� JHJHQ�EHU�� (V� OLHJW� GLH� 9HUPXWXQJ� QDKH�� GDVV� GLH� 8Q]XIULHGHQKHLWHQ� GLHVHU
*UXSSH�PLW�GHU�'HPRNUDWLH�LQ�GHU�%5'�HKHU�DXI �9RUEHKDOWH�JHJHQ�EHU�GHU�EHVWH�
KHQGHQ�SROLWLVFKHQ�2UGQXQJ� ]XU�FNJHKHQ��$QJHVLFKWV� GHU� SROLWLVFKHQ� 6LWXDWLRQ� LQ
GHU�%XQGHVUHSXEOLN�YRU�GHU�%XQGHVWDJVZDKO������N|QQWH�GLH�8Q]XIULHGHQKHLW�DXFK
DOV�8Q]XIULHGHQKHLW�PLW�GHU�$UW�XQG�:HLVH�JHZHUWHW�ZHUGHQ��ZLH�GLH�%XQGHVUHJLH�
UXQJ� GLH� LKU� REOLHJHQGH� SROLWLVFKH� 9HUDQWZRUWXQJ� ZDKUJHQRPPHQ� KDW�� 'LHVH
*UXSSH�KDW�GHQ�JHULQJVWHQ�8PIDQJ�XQG�HQWKlOW�GLH�PHLVWHQ�0lQQHU�XQG�GLH�PHLV�
WHQ�%HIUDJWHQ�DXV�GHQ�DOWHQ�%XQGHVOlQGHUQ�

*UXSSH� �� EHVWHKW� DXV� GHU� K|FKVWHQ� $Q]DKO� YRQ� %HIUDJWHQ� XQG� ZHLVW� GLH� K|FKVWHQ
PLWWOHUHQ�=XIULHGHQKHLWVZHUWH�DXI��6LH�VWHOOHQ�VWlUNHUH�GHPRNUDWLVFKH�)RUGHUXQJHQ�DOV
*UXSSH����,KU�SROLWLVFKHV�,QWHUHVVH�LVW�JU|�HU�DOV�GDV�YRQ�*UXSSH���XQG�lKQOLFK�KRFK
ZLH�GDV�YRQ�*UXSSH���

��� (UJHEQLVVH�GHU�0RGHOODQSDVVXQJ

����� $QSDVVXQJVEHXUWHLOXQJ
,P�)ROJHQGHQ�ZHUGHQ�GLH�(UJHEQLVVH�GHU�VLPXOWDQHQ�$QSDVVXQJ�GHU�NDXVDOHQ�0R�
GHOOH� LQ� GHQ� HLQ]HOQHQ�*UXSSHQ� GDUJHVWHOOW� �YJO�� 7DEHOOH� ���� 'LH�0RGHOODQSDVVXQJ
EDVLHUW� DXI � HLQHU�0LQLPXP�'LVWDQ]�6FKlW]XQJ�� EHL� GHU� GLH� 6WUXNWXUSDUDPHWHU� GHU
.RYDULDQ]VWUXNWXUPRGHOOH��]�%��/DGXQJHQ�GHU�,QGLNDWRUHQ�DXI �GHQ�ODWHQWHQ�9DULDE�
OHQ�� GLH� )HKOHUYDULDQ]HQ�� GLH� 6WUXNWXUNRHIIL]LHQWHQ�� HWF��� LQ� GHQ� *UXSSHQ� VR� JH�
VFKlW]W�ZHUGHQ��GDVV�GLH�'LVWDQ]� ]ZLVFKHQ�GHQ�3DUDPHWHUVFKlW]XQJHQ�GHU�5HJUHV�
VLRQ� GHU� H[RJHQHQ� 9DULDEOHQ� DXI � GLH� HQGRJHQHQ� 9DULDEOHQ� XQG� GHQ� GXUFK� GLH
6WUXNWXUSDUDPHWHU�YRUKHUJHVDJWHQ�5HJUHVVLRQVSDUDPHWHU�HLQ�0LQLPXP�HUJHEHQ�
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7DEHOOH��� $QSDVVXQJVLQGL]HV�GHV�*HVDPWPRGHOOV

2
0

χ 1), 11), &), 506($

���������GI � ���� ����� ����� ����� �����

,Q� GHU� 7DEHOOH� EH]HLFKQHQ� 2

0
χ � � GHQ� 2χ �:HUW� GHV� EHWUDFKWHWHQ� 0RGHOOV�� 1),� GHQ

1RUPHG�)LW�,QGH[��11),�GHQ�1RQQRUPHG�)LW�,QGH[��&),�GHQ�&RPSDUDWLYH�)LW�,QGH[
XQG�506($�GHQ�5RRW�0HDQ�6TXDUH�(UURU�RI �$SSUR[LPDWLRQ�

(LQ�9HUJOHLFK�YRQ� 2
0

χ �PLW�GHP� α−1 ���4XDQWLO�HLQHU�]HQWUDOHQ� 2χ ���9HUWHLOXQJ�PLW�GI � 
���)UHLKHLWVJUDGHQ�HUJLEW��GDVV�GLH�hEHUVFKUHLWXQJVZDKUVFKHLQOLFKNHLW�NOHLQHU�DOV����� LVW�
ZDV�]X�HLQHU�=XU�FNZHLVXQJ�GHV�0RGHOOV�I�KUHQ�P�VVWH�

$XI �GHU�DQGHUHQ�6HLWH�ZlUH�HLQ�DQGHUHV�(UJHEQLV�DXIJUXQG�GHV�JUR�HQ�6WLFKSUREHQ�
XPIDQJV� DXFK� QLFKW� ]X� HUZDUWHQ� JHZHVHQ�� 'LH� +|KH� GHV� 506($� GHXWHW� DXI � HLQH
ZHLWHUH� 9HUEHVVHUXQJVIlKLJNHLW� GHV� *HVDPWPRGHOOV� KLQ�� $QJHVLFKWV� GHU� *U|�H� YRQ
1),��11),�XQG�&),�QDKH�������XQG�DQJHVLFKWV�GHV�6DFKYHUKDOWV��GDVV�GLH�UHVLGXDOHQ
.RYDULDQ]HQ�GHU�KLHU�QLFKW�DEJHELOGHWHQ�UHVLGXDOHQ�.RYDULDQ]PDWUL[�DXVUHLFKHQG�NOHLQ
VLQG��NDQQ�GLH�0RGHOODQSDVVXQJ�DOV�DN]HSWDEHO�HLQJHVWXIW�ZHUGHQ��]XPDO�GDYRQ�DXV]X�
JHKHQ� LVW��GDV�ZHLWHUH�0RGHOOPRGLILNDWLRQHQ�GLH�6WLFKSUREHQDEKlQJLJNHLW�GHU�(UJHE�
QLVVH�YHUVWlUNW�KlWWHQ�

%HL� GHU� $QZHQGXQJ� YRQ� $QSDVVXQJVLQGL]HV� ]XU� %HXUWHLOXQJ� GHU� $QSDVVXQJVJ�WH
GHU�.RYDULDQ]VWUXNWXUPRGHOOH� LQ�GHQ�*UXSSHQ�PXVV�GLH�EHVRQGHUH�)RUP�GHU�0L�
QLPXP�'LVWDQ]�6FKlW]XQJ� I�U� GDV� REHQ� EHVFKULHEHQH� NRQGLWLRQDOH� 0LVFKYHUWHL�
OXQJVPRGHOO�EHU�FNVLFKWLJW�ZHUGHQ��,QNUHPHQWHOOH�$QSDVVXQJVLQGL]HV�P�VVHQ�DQ�GLH
NRQGLWLRQDOH� 0RGHOOVSH]LILNDWLRQ� DQJHSDVVW� ZHUGHQ� �YJO�� 6WHLQ� ������� %HL� GHQ� LQ�
NUHPHQWHOOHQ�$QSDVVXQJVLQGL]HV�1),� �1RUPHG�)LW� ,QGH[���11),� �1RQRUPHG�)LW
,QGH[��XQG�&),��&RPSDUDWLYH�)LW�,QGH[���GLH�LP�5DKPHQ�GHU�WUDGLWLRQHOOHQ�$QDO\VH
YRQ�.RYDULDQ]VWUXNWXUHQ� YHUZHQGHW�ZHUGHQ�� ZLUG� GLH�$QSDVVXQJ� GHV� DQDO\VLHUWHQ
0RGHOOV�PLW�GHU�GHV�8QDEKlQJLJNHLWVPRGHOO�YHUJOLFKHQ��EHL�GHP�QXU�GLH�'LDJRQDO�
HOHPHQWH�GHU�.RYDULDQ]PDWUL[�GHU�EHREDFKWHWHQ�9DULDEOHQ�DOV�YRQ�1XOO�YHUVFKLHGHQ
DQJHQRPPHQ�ZHUGHQ��,PSOL]LW�ZHUGHQ�GDEHL�GLH�0LWWHOZHUWH�IUHLJHVHW]W��GD�QXU�GLH
0DWUL[�GHU�]ZHLWHQ�0RPHQWH�EHWUDFKWHW�ZLUG��,P�)DOO�HLQHU�0LVFKYHUWHLOXQJ�ZHUGHQ
GLH�5HJUHVVLRQVNRHIIL]LHQWHQ�IUHLJHVHW]W��GLH�EHGLQJWHQ�.RYDULDQ]PDWUL]HQ�

N
Σ �ZHU�

GHQ�DOV�'LDJRQDOPDWUL]HQ�DQJHQRPPHQ��6FKOLH�OLFK�ZLUG�I�U�DOOH�.RPSRQHQWHQ�DQ�
JHQRPPHQ�� GDVV� GLH� 5HJUHVVLRQVNRHIIL]LHQWHQ� JOHLFK� VLQG�� 'LHV� HQWVSULFKW� GHU
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+\SRWKHVH�HLQHU�+RPRJHQLWlW�GHU�:LUNXQJHQ�GHU�DEKlQJLJHQ�DXI �GLH�XQDEKlQJLJHQ
9DULDEOHQ�

����� (UJHEQLVVH�I�U�*UXSSH��
,P�)ROJHQGHQ�VROOHQ�GLH�HLQ]HOQHQ�.RPSRQHQWHQ�KLQVLFKWOLFK� LKUHU�DXI �GLH�H[RJH�
QHQ� 9DULDEOHQ� EHGLQJWHQ� NDXVDOHQ� 0RGHOOH� FKDUDNWHULVLHUW� ZHUGHQ�� 'DEHL� ZHUGHQ
]XQlFKVW� GLH� (UJHEQLVVH� I�U� GLH� HUVWH�*UXSSH� YRUJHVWHOOW�� ,Q� $EELOGXQJ� �� LVW� GDV
.DXVDOPRGHOO�I�U�GLHVH�*UXSSH�JUDSKLVFK�GDUJHVWHOOW��:LH�DXV�GHU�$EELOGXQJ��LQ�GLH
QXU� GLH� VWDWLVWLVFK� VLJQLILNDQWHQ� (LQIOXVVEH]LHKXQJHQ� DXIJHQRPPHQ� ZRUGHQ� VLQG�
HUVLFKWOLFK��HQWKlOW�GLHVHV�0RGHOO�LQVJHVDPW�I�QI �HQGRJHQH�)DNWRUYDULDEOHQ��YRQ�GH�
QHQ�]ZHL�ODWHQWH�9DULDEOHQ�PLW�MHZHLOV�I�QI �E]Z��]ZHL�,QGLNDWRUHQ�GDUVWHOOHQ�

$EELOGXQJ��� .DXVDOPRGHOO�I�U�*UXSSH��

9HUWU

.RPS

'HPRJHV

9RONVDE

3ROLQW

92/.6$%

'(02*(6

=8)'(02

.203/(;

h%(5/$66

32/,17

.8(00

,17(5

5(*/(,67

*HVFKOHFKW $OWHU

*HELHW %LOGXQJ

8P�HLQH� ,QWHUSUHWDWLRQ�GHU� ODWHQWHQ�9DULDEOHQ�YRUQHKPHQ�]X� N|QQHQ�� LVW� HLQH� ,Q�
VSHNWLRQ�GHU�/DGXQJHQ�GHU�,QGLNDWRUHQ�XQHUOlVVOLFK��7DEHOOH���HQWKlOW�GLH�/DGXQJHQ
GHU�,QGLNDWRUHQ��GLH�9DULDQ]HQ�GHU�0HVVIHKOHU��LQ�GHU�6SDOWH�Å)HKOHU´��XQG�GLH�DGGL�



�� =80$�1DFKULFKWHQ�����-J������0DL�����

WLYHQ�.RQVWDQWHQ��'LH�.RYDULDQ]HQ�]ZLVFKHQ�XQWHUVFKLHGOLFKHQ�,QGLNDWRUHQ�ZXUGHQ
DXI �1XOO� JHVHW]W�� VR� GDVV� �EHU� GLHVH� QLFKW� EHULFKWHW� ZHUGHQ�PXVV��:LH� 7DEHOOH� �
QRFK�HLQPDO�]HLJW��EHVWHKW�GDV�0HVVPRGHOO�YRQ�*UXSSH���DXV�I�QI �)DNWRUYDULDEOHQ�
ZREHL�GLH�9DULDEOHQ�9RONVDE��'HPRJHV�XQG�3ROLQW�LGHQWLVFK�VLQG�PLW�GHQ�HQWVSUH�
FKHQGHQ� EHREDFKWHWHQ� ,QGLNDWRUHQ� 92/.6$%� �9������ '(02*(6� �9����� XQG
32/,17��9�����

7DEHOOH��� 0HVVPRGHOO�I�U�*UXSSH��

,WHPV .RQVWDQWH���������������������������������������/DGXQJHQ )HKOHU

9HUWU .RPS 9RONDE 'HPRJHV 3RLQW

.8(00 �������
��������

����� B B B B �����
��������

.203/(; �������
��������

B ����� B B B �����
��������

,17(5 ������
��������

��������
���������

B B B B �����
�������

8(%(5/$66 ��������
��������

������
��������

�������
�������

B B B �����
��������

92/.6$% ���������
��������

B B ����� B B �����
�������

'(02*(6 ���������
��������

B B B ����� B �����
�������

=8)'(02 ��������
��������

������
�������

B B B B �����
�������

5(*/(,67 ��������
��������

������
������

B B B B �����
�������

32/,17 �������
��������

B B B B ����� �����
�������

VLJQLILNDQW�DXI �GHP����1LYHDX

%HLP� HUVWHQ� )DNWRU� Å9HUWUDXHQ´� �9HUWU�� KDQGHOW� HV� VLFK� XP� HLQH� ODWHQWH� 9DULDEOH�
ZHOFKH�GLH�9DULDEOHQ�GHU�=XIULHGHQKHLW�PLW�'HPRNUDWLH� XQG�5HJLHUXQJVOHLVWXQJHQ
VRZLH�GLH�9DULDEOHQ�,17(5��9������h%(5/$66��9�����VFKZDFK�QHJDWLY��GLH�9DUL�
DEOH�.8(00� �9����� DEHU� SRVLWLY� EHHLQIOXVVW�� 'LH� $XVSUlJXQJHQ� GHU� ,QGLYLGXHQ
DXI �GLHVHP�)DNWRU�VWHLJHQ�PLW�ZDFKVHQGHU�=XIULHGHQKHLW�PLW�5HJLHUXQJ�XQG�'HPR�
NUDWLH��PLW� ]XQHKPHQGHU� ,QWHQVLWlW� GHU�hEHU]HXJXQJ�� GDVV� 3ROLWLNHU� GLH� ,QWHUHVVHQ
GHU�%HY|ONHUXQJ�YHUWUHWHQ��GDVV�PDQ�GLH�3ROLWLN�GHQ�3ROLWLNHUQ��EHUODVVHQ�VROOWH�XQG
GDVV�3ROLWLNHU� VLFK�GDUXP�N�PPHUQ��ZDV�GLH�/HXWH�GHQNHQ�� VWHLJHQ��'LHVHU�)DNWRU



)DXOEDXP�6WHLQ�.HOOHWHU��'LH�VWDWLVWLVFKH�$XIGHFNXQJ�NDXVDOVWUXNWXUHOO�XQWHUVFKLHGHQHU�*UXSSHQ��� ��

VFKHLQW�ZRKO� DP� HKHVWHQ� HLQH� ,QWHQVLWlWVGLPHQVLRQ� GHV� DOOJHPHLQHQ�9HUWUDXHQV� LQ
GLH�3ROLWLN�XQG�GLH�3ROLWLNHU�GHU�]XP�=HLWSXQNW�GHU�8PIUDJH�UHJLHUHQGHQ�.RDOLWLRQ
XQG�GLH�GXUFK�VLH�LQ�GHU�%XQGHVUHSXEOLN�SUDNWL]LHUWHQ�'HPRNUDWLH�]X�UHSUlVHQWLHUHQ�
'HU�$VSHNW� GHV�9HUWUDXHQV�PDQLIHVWLHUW� VLFK� LP�.RQWH[W� GHU� �EULJHQ� ,QGLNDWRUHQ
YRU�DOOHP�LP�*UDG�GHU�=XVWLPPXQJ�]XU�$XVVDJH��GDVV�PDQ�GLH�3ROLWLN�GHQ�JHZlKO�
WHQ�9RONVYHUWUHWHUQ��EHUODVVHQ� VROOWH��'LHVHU� ,QGLNDWRU� IHKOW� LQ�GHQ��EULJHQ�*UXS�
SHQ��(LQH�(UNOlUXQJ�KLHUI�U�ZlUH��GDVV�GLH�9DULDEOH�9���� LQ�HLQHU�*UXSSH�EHVRQ�
GHUV�DN]HQWXLHUW�ZLUG��GLH�YHUVWlUNW�I�U�GLH�$XVGHKQXQJ�GHPRNUDWLVFKHU�5HFKWH�HLQ�
WULWW��,Q�HLQHU�QXU�JHULQJHQ�,QWHQVLWlW�GHU�=XVWLPPXQJ�]X�GLHVHP�,WHP�GU�FNHQ�VLFK
=ZHLIHO�DQ�GHU�XQLYHUVHOOHQ�.RPSHWHQ]�GHU�9RONVYHUWUHWHU�XQG�HLQH�%HWRQXQJ�HLJH�
QHU�SROLWLVFKHU�+DQGOXQJVNRPSHWHQ]HQ�DXV��'XUFK�GLH�(LQEHWWXQJ�LQ�GLH�0HQJH�GHU
�EULJHQ� ,QGLNDWRUHQ�EHNRPPW�HLQH�$EQDKPH�GHV�9HUWUDXHQV� LQ�GLH�3ROLWLNHU�GLH� ]X�
VlW]OLFKH�.RQQRWDWLRQ�HLQHU�$EQDKPH�GHV�9HUWUDXHQV�LQ�GHUHQ�+DQGOXQJVNRPSHWHQ]�

'HU�]ZHLWH�DOV�.RPS�EH]HLFKQHWH�)DNWRU� LVW�SRVLWLY�NRUUHOLHUW�PLW�GHQ�,QGLNDWRUHQ
.203/(;�XQG�h%(5/$66��G�K��GLH�$XVSUlJXQJHQ�DXI �GLHVHU�ODWHQWHQ�9DULDEOHQ
VWHLJHQ�PLW�DEQHKPHQGHU�=XVWLPPXQJ��GDVV�GLH�3ROLWLN�]X�NRPSOL]LHUW�LVW�XQG�GDVV
PDQ�GLH�3ROLWLN�GHQ�3ROLWLNHUQ��EHUODVVHQ� VROOWH��(U� UHSUlVHQWLHUW�ZRKO� DP�HKHVWHQ
GHQ�*ODXEHQ�DQ�GLH�HLJHQH�.RPSHWHQ]�EHL�VWDUNHU�%HWRQXQJ�GHU�NRJQLWLYHQ�.RP�
SHWHQ]��,QVRIHUQ�VWHOOW�HU�HLQH�.RPSRQHQWH�GHU�,QWHUQHQ�(IILFDF\�GDU�

7DEHOOH���JLEW�HLQHQ�hEHUEOLFN��EHU�GLH�(LQIOXVVVWlUNHQ�GHU�H[RJHQHQ�9DULDEOHQ��6LH
]HLJW� HLQHQ� SRVLWLYHQ�(LQIOXVV� GHV�(UKHEXQJVJHELHWV� DXI � GHQ� HUVWHQ�)DNWRU��8QWHU
=XJUXQGHOHJXQJ�GHU�RELJHQ�,QWHUSUHWDWLRQ�GLHVHV�)DNWRUV�DOV�)DNWRU�GHV�9HUWUDXHQV
LQ�GLH�3ROLWLN�Z�UGH�GLHV�EHGHXWHQ�� GDVV� GLHVHV�9HUWUDXHQ� ����� LP�:HVWHQ� VWlUNHU
DXVJHSUlJW�ZDU�DOV�LP�2VWHQ��:LH�]X�HUZDUWHQ�KDW�GLH�%LOGXQJ�HLQHQ�SRVLWLYHQ�(LQ�
IOXVV�DXI �GHQ�)DNWRU�.RPS�VRZLH�HLQHQ�QHJDWLYHQ��(LQIOXVV�DXI �GDV�SROLWLVFKH�,QWH�
UHVVH��'DV�*HVFKOHFKW�KDW� LQ�*UXSSH���HLQHQ�SRVLWLYHQ�(LQIOXVV�DXI �GDV�SROLWLVFKH
,QWHUHVVH�LQ�GHP�6LQQH��GDVV�GDV�SROLWLVFKH�,QWHUHVVH�GHU�)UDXHQ�OHLFKW�JHULQJHU�LVW�DOV
GDV�GHU�0lQQHU�

'LH�(LQIO�VVH�GHU�)DNWRUYDULDEOHQ�HUJHEHQ�VLFK�DXV�$EELOGXQJ����$OV�HLQ]LJHU�VLJQLIL�
NDQWHU� (LQIOXVV� HUJDE� VLFK� HLQ� QHJDWLYHU� (LQIOXVV� GHV� SROLWLVFKHQ� ,QWHUHVVHV� DXI � GHQ
.RPSHWHQ]IDNWRU�� 265.3;109.052 −=−= Wβ ��

'LHV�Z�UGH�EHGHXWHQ��GDVV�PLW�]XQHKPHQGHP�SROLWLVFKHQ�,QWHUHVVH�GHU�*ODXEH�DQ�GLH
HLJHQH�SROLWLVFKH�.RPSHWHQ]�VWHLJW�
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7DEHOOH��� :LUNXQJHQ�GHU�H[RJHQHQ�9DULDEOHQ�LQ�GHU�*UXSSH��

([RJHQH�9DULDEOHQ

*(%,(7 %,/'81* $/7(5 *(6&+/(&+7

9HUWU ��������
�������

�����
�������

�����
�������

�����
�������

.RPS �����
�������

�������
�������

�������
��������

�����
�������

9RONVDE �����
�������

�����
�������

�����
�������

�����
�������

'HPRJHV �����
�������

�����
�������

�����
�������

�����
�������

3ROLQW �����
�������

������
��������

�����
�������

�������
�������

VLJQLILNDQW�DXI �GHP����1LYHDX

����� (UJHEQLVVH�I�U�*UXSSH��
,Q�$EELOGXQJ���LVW�GDV�.DXVDOPRGHOO�I�U�*UXSSH���GDUJHVWHOOW��:LH�DXV�LKU�XQG�GHQ
/DGXQJHQ�GHV�0HVVPRGHOOV�LQ�7DEHOOH���]X�HUVHKHQ�LVW��HUJDE�VLFK�I�U�GLHVH�*UXSSH
QXU� QRFK� HLQ� )DNWRU� PLW� PXOWLSOHQ� ,QGLNDWRUHQ�� (U� EHVLW]W� ELV� DXI � GHQ� ,QGLNDWRU
h%(5/$66� �9����� GLH� JOHLFKHQ� ,QGLNDWRUHQ� ZLH� LQ� *UXSSH� ��� GHUHQ� /DGXQJHQ
DXFK� GDV� JOHLFKH� 9RU]HLFKHQ� DXIZHLVHQ�� 'HU� 9HUWUDXHQVIDNWRU� UHSUlVHQWLHUW� GDPLW
QXU�QRFK�GDV�9HUWUDXHQ�LQ�GLH�5HVSRQVLYLWlW�GHU�3ROLWLNHU��DEHU�QLFKW�PHKU�GDV�9HU�
WUDXHQ� LQ� GHUHQ� +DQGOXQJVNRPSHWHQ]�� 'LH� 9DULDEOH� h%(5/$66� UHSUlVHQWLHUW
QXQPHKU�HLQH�HLJHQVWlQGLJH��YRP�)DNWRU�9HUWU�XQDEKlQJLJH�)DNWRUYDULDEOH�hEHUODVV�

'HU�.RPSHWHQ]IDNWRU� IlOOW� QXQPHKU�PLW� GHU� EHREDFKWHWHQ�9DULDEOHQ�.203/(;
]XVDPPHQ��UHSUlVHQWLHUW�DOVR�GLH�UHLQ�NRJQLWLYH��LQIRUPDWLYH�.RPSHWHQ]��:LU�VHKHQ
EHUHLWV�DQ�GLHVHU�6WHOOH��ZLH�KHWHURJHQ�VLFK�GLH�3RSXODWLRQ�KLQVLFKWOLFK�GHU�0HVVPR�
GHOOH�HUZHLVW�



)DXOEDXP�6WHLQ�.HOOHWHU��'LH�VWDWLVWLVFKH�$XIGHFNXQJ�NDXVDOVWUXNWXUHOO�XQWHUVFKLHGHQHU�*UXSSHQ��� ��

$EELOGXQJ��� .DXVDOPRGHOO�I�U�*UXSSH��

hEHUODVV

.RPS'HPRJHV

9RONVDE

3ROLQW

92/.6$%

'(02*(6

=8)'(02

.203/(;

h%(5/$66

32/,17

.8(00

,17(5

5(*/(,67

*HVFKOHFKW $OWHU

*HELHW %LOGXQJ

9HUWU

7DEHOOH��� 0HVVPRGHOO�I�U�*UXSSH��

,WHPV .RQVWDQWH /DGXQJHQ )HKOHU

9HUWU .RPS 9RONVDE 'HPRJHV 3ROLQW hEHUODVV

KUEMM  1.714*
(30.410)

1.000 _ _ _ _ _ 0.390
(10.873)

KOMPLEX  2.941*
(29.904)

_ 1.000 _ _ _ _ 0.000
(0.000)

INTER  3.087*
(61.027)

  -0.936*
(-9.002)

_ _ _ _ _  0.324*
(11.282)

ÜBERLASS  2.805*
(44.826)

_ _ _ _ _ 1.000 -37275*
(342.111)

VOLKSAB  1.629*
(60.783)

_ _ 1.000 _ _ _ 0.000
(0.000)

DEMOGES  1.872*
(70.734)

_ _ _ 1.000 _ _ 0.000
(0.000)

ZUFDEMO  2.884*
(55.625)

 -0.921*
(-8.030)

_ _ _ _ _ 0.000
(0.000)

REGLEIST  4.262*
(66.601)

-0.653*
(-5.432)

_ _ _ _ _ 0.000
(0.000)

POLINT  2.839*
(44.069)

_ _ _ _ 1.000 _ 0.000
(0.000)

VLJQLILNDQW�DXI �GHP����1LYHDX
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7DEHOOH���]HLJW�GLH�+|KH�GHU� LQ�$EELOGXQJ���GDUJHVWHOOWHQ�(LQIO�VVH�GHU�H[RJHQHQ
9DULDEOHQ�DXI �GLH�HQGRJHQHQ�)DNWRUYDULDEOHQ��:LH�LQ�*UXSSH���HUJLEW�VLFK�HLQ�(LQ�
IOXVV�GHV�(UKHEXQJVJHELHWV� DXI �9HUWU��'LH�9DULDEOH�%LOGXQJ�KDW�SRVLWLYH�(LQIO�VVH
DXI �9HUWU��.RPS�XQG�DXI �hEHUODVV��G�K��PLW�]XQHKPHQGHU�%LOGXQJ�VWHLJW�LQ�GLHVHU
*UXSSH�GHU�*ODXEH�DQ�GLH�5HVSRQVLYLWlW�GHU�3ROLWLNHU�XQG�GLH�hEHU]HXJXQJ��SROLWL�
VFKH�9RUJlQJH� ]X� YHUVWHKHQ� EHL� JOHLFK]HLWLJ� VWHLJHQGHU� 6NHSVLV�� GHQ� 3ROLWNHUQ� GDV
)HOG� GHU� 3ROLWLN� ]X� �EHUODVVHQ�� 1HJDWLYH� (LQIO�VVH� YRQ� %LOGXQJ� HUJHEHQ� VLFK� I�U
'HPRJHV�XQG�3ROLQW��G�K��PLW� VWHLJHQGHU�%LOGXQJ� VWHLJHQ�GHU�:XQVFK�QDFK�$XV�
GHKQXQJ�GHU�'HPRNUDWLH�DXI �ZHLWHUH�%HUHLFKH�DX�HUKDOE�GHU�3ROLWLN�VRZLH�GDV�SROL�
WLVFKH�,QWHUHVVH��'DV�$OWHU�KDW�HLQHQ� OHLFKW�QHJDWLYHQ�(LQIOXVV�DXI �.RPS��G�K��PLW
]XQHKPHQGHP� $OWHU� ZLUG� QDFK� 6HOEVWHLQVFKlW]XQJ� GLH� 3ROLWLN� I�U� GHQ� (LQ]HOQHQ
XQGXUFKVFKDXEDUHU��'LH�9DULDEOH�*HVFKOHFKW�KDW�HEHQIDOOV�HLQHQ�QHJDWLYHQ�(LQIOXVV
DXI �.RPSOH[�VRZLH�HLQHQ�SRVLWLYHQ�(LQIOXVV�DXI �3ROLQW��G�K��)UDXHQ�EHNHQQHQ�VLFK
HKHU�]X�HLQHP�PDQJHOQGHQ�9HUVWlQGQLV�SROLWLVFKHU�9RUJlQJH� DOV�0lQQHU�XQG� VLQG
QDFK�6HOEVWHLQVFKlW]XQJ�SROLWLVFK�ZHQLJHU�LQWHUHVVLHUW�

7DEHOOH��� :LUNXQJHQ�GHU�H[RJHQHQ�9DULDEOHQ�LQ�GHU�*UXSSH��

([RJHQH�9DULDE OHQ

*(%,(7 % ,/'81* $/7(5 *(6&+/(&+7

9HUWU  0 .36 5*
(6 .5 15 )

 0 .1 4 4*
(2 .2 85 )

0 .0 00
(0 .0 00 )

0 .0 0 0
(0 .00 0)

.RPS 0 .0 00
(0 .0 00 )

 0 .3 4 6*
(4 .0 91 )

-0 .03 9 *
(-2 .28 7 1)

-0 .1 4 9*
(-2 .29 8)

9RONVDE 0 .0 00
(0 .0 00 )

-0 .0 3 6
(-0 .7 0 4)

0 .0 00
(0 .0 00 )

0 .0 0 0
(0 .00 0)

'HPRJHV 0 .0 00
(0 .0 00 )

 -0 .21 8 *
(-4 .3 9 4)

0 .0 00
(0 .0 00 )

0 .0 0 0
(0 .00 0)

3ROLQ W -0 .10 1
(-1 .6 1 4)

 -0 .51 9 *
(-6 .5 0 0)

0 .0 00
(0 .0 00 )

 0 .48 5 *
(8 .20 5)

hEHUODVV -0 .09 7
(-1 .3 5 7)

 0 .2 0 1*
(2 .5 25 )

0 .0 00
(0 .0 00 )

0 .0 0 0
(0 .00 0)

�VLJQLILNDQW�DXI �GHP����1LYHDX

'LH�6WUXNWXU�GHU�$EKlQJLJNHLWHQ�]ZLVFKHQ�GHQ�HQGRJHQHQ�9DULDEOHQ�JHKW�DXV�$EELO�
GXQJ���KHUYRU��'LH�+|KH�GHU�(LQIO�VVH�GHU�HQGRJHQHQ�9DULDEOHQ�XQWHUHLQDQGHU�VLQG
I�U�GLHVH�*UXSSH�HEHQIDOOV�QLFKW�LQ�HLQHU�VHSDUDWHQ�7DEHOOH�GDUJHVWHOOW��'LH�PLW�GHU�9D�
ULDEOHQ�.203/(;��9�����LGHQWLVFKH�)DNWRUYDULDEOH�.RPS�KDW�HLQHQ�VLJQLILNDQW�SR�



)DXOEDXP�6WHLQ�.HOOHWHU��'LH�VWDWLVWLVFKH�$XIGHFNXQJ�NDXVDOVWUXNWXUHOO�XQWHUVFKLHGHQHU�*UXSSHQ��� ��

VLWLYHQ�(IIHNW�DXI �GLH�9DULDEOH�hEHUODVV��9������� 921.2;113.0 == Wβ ���'�K���-H�VWlUNHU
GDV�9HUWUDXHQ�LQ�GDV�9HUVWlQGQLV�SROLWLVFKHU�9RUJlQJH��GHVWR�JHULQJHU�GLH�%HUHLWVFKDIW�
GLH� 3ROLWLN� GHQ� JHZlKOWHQ� 9RONVYHUWUHWHUQ� ]X� �EHUODVVHQ�� 'LH� 9DULDEOH� '(02*(6
�9�����KDW�HLQHQ�VLJQLILNDQW�QHJDWLYHQ�(LQIOXVV�DXI �.RPS��G�K��MH�VWlUNHU�GLH�0HLQXQJ
YHUWUHWHQ�ZLUG��GLH�'HPRNUDWLH�VROOWH�DXI �ZHLWHUH�%HUHLFKH�DXVJHGHKQW�ZHUGHQ��GHVWR
JU|�HU�GDV�9HUWUDXHQ�DQ�GHQ�HLJHQHQ�SROLWLVFKHQ�'XUFKEOLFN��'LH�9DULDEOH�SROLWLVFKHV
,QWHUHVVH�KDW�HLQHQ�QHJDWLYHQ�(LQIOXVV�DXI �.RPS�XQG�hEHUODVV��G�K��PLW�VWHLJHQGHP
SROLWLVFKHP� ,QWHUHVVH� VWHLJHQ� GHU�*ODXEH� DQ� GLH�9HUVWHKEDUNHLW� SROLWLVFKHU�9RUJlQJH
XQG� GLH� 6NHSVLV�� GLH� 9HUDQWZRUWXQJ� I�U� 3ROLWLN� GHQ� JHZlKOWHQ� 9RONVYHUWUHWHUQ� ]X
�EHUODVVHQ�

����� (UJHEQLVVH�I�U�*UXSSH��
$EELOGXQJ���]HLJW�GDV�.DXVDOPRGHOO�I�U�*UXSSH����:LH�]X�HUNHQQHQ�LVW��LVW�GLH�,QGL�
NDWRUHQVWUXNWXU�GHU�0HVVPRGHOOH�LGHQWLVFK�PLW�GHU�I�U�*UXSSH���

$EELOGXQJ��� .DXVDOPRGHOO�I�U�*UXSSH��

hEHUODVV

.RPS'HPRJHV

9RONVDE

3ROLQW

92/.6$%

'(02*(6

=8)'(02

.203/(;

h%(5/$66

32/,17

.8(00

,17(5

5(*/(,67

*HVFKOHFKW $OWHU

*HELHW%LOGXQJ

9HUWU
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'LH�/DGXQJHQ�VLQG�LQ�7DEHOOH���ZLHGHUJHJHEHQ��:LH�]X�HUVHKHQ�LVW��ZHLVHQ�GLH�,QGL�
NDWRUHQ�I�U�GHQ�HUVWHQ�)DNWRU�GLH�JOHLFKHQ�9RU]HLFKHQ�ZLH� LQ�*UXSSH���DXI��$XFK
GLH�*U|�HQYHUKlOWQLVVH� VLQG� LQQHUKDOE�GHU�EHLGHQ�*UXSSHQ� LGHQWLVFK�� VR�GDVV� VLFK
HLQH�lKQOLFKH�,QWHUSUHWDWLRQ�GHU�0HVVPRGHOO�HUJLEW�

'LH�(LQIOXVVVWlUNHQ�GHU�LQ�$EELOGXQJ���GDUJHVWHOOWHQ�:LUNXQJHQ�GHU�H[RJHQHQ�9DUL�
DEOHQ�DXI �GLH�)DNWRUYDULDEOHQ�ILQGHQ�VLFK�7DEHOOH����:LH�PDQ�EHUHLWV�GHU�$EELOGXQJ
��HQWQHKPHQ�NDQQ��HUJDEHQ�VLFK�KlXILJHU�VLJQLILNDQWH�(LQIO�VVHQ�GHV�(UKHEXQJVJH�
ELHWV��/HW]WHUHV�ZLUNW�VLFK�QLFKW�QXU�ZLH� LQ�*UXSSH���DXI �9HUWU� DXV�� VRQGHUQ�DXFK
DXI �'HPRJHV��9�����XQG�hEHUODVV��9������ZREHL�GHU�(LQIOXVV�DXI �hEHUODVV�QH�
JDWLY�LVW��:LU�KDEHQ�LQ�GLHVHU�*UXSSH�DOVR�GLH�6LWXDWLRQ��GDVV� LQ�GHQ�DOWHQ�%XQGHV�
OlQGHUQ�HLQHU�$XVZHLWXQJ�GHU�'HPRNUDWLH�DXI �ZHLWHUH�%HUHLFKH�LQ�JHULQJHUHP�$XV�
PD��]XJHVWLPPW�ZLUG�DOV� LQ�GHQ�QHXHQ�%XQGHVOlQGHUQ�XQG�GDVV� LQ�GHQ�DOWHQ�%XQ�
GHVOlQGHUQ�GLH�6NHSVLV�JHJHQ�EHU�GHQ�9RONVYHUWUHWHUQ�JU|�HU�LVW�

7DEHOOH��� 0HVVPRGHOO�I�U�*UXSSH��

,WHPV .RQVWDQWH /DGXQJHQ )HKOHU

9HUWU .RPS 9RONVDE 'HPRJHV 3ROLQW hEHUODVV

KUEMM    1.854*
(24.540)

1.000 _ _ _ _ _ 0.636*
(8.480)

KOMPLEX  2.600*
(32.938)

_ 1.000 _ _ _ _ 0.000
(0.000)

INTER 3.125*
(45.256)

 -1.193*
(-5.864)

_ _ _ _ _ 0.559*
(11.005)

ÜBERLASS  2.790*
(27.424)

_ _ _ _ _ 1.000 0.000
(0.000)

VOLKSAB  2.087*
(21.284)

_ _ 1.000 _ _ _ 0.000
(0.000)

DEMOGES  2.023*
(19.801)

_ _ _ 1.000 _ _ 0.000
(0.000)

ZUFDEMO  4.387*
(30.085)

 -3:342*
(-5.986)

_ _ _ _ _ 0.000
(0.000)

REGLEIST  4.931*
(35.863)

 -3.014*
(-5.986)

_ _ _ _ _ 0.000
(0.000)

POLINT  3.645*
(24.640)

_ _ _ _ 1.000 _ 0.000
(0.000)

�VLJQLILNDQW�DXI�GHP����1LYHDX

'LH�%LOGXQJ�ZLUNW�VLFK�GDJHJHQ�LQ�GLHVHU�*UXSSH�QXU�DXI �9HUWU�XQG�DXI �3ROLQW�DXV�
'LH�:LUNXQJ�GHU�9DULDEOHQ�$/7(5�ZLUNW�VLFK�LP�8QWHUVFKLHG�]X�GHQ��EULJHQ�DXI
GDV� SROLWLVFKH� ,QWHUHVVH� LQ� GHU� 5LFKWXQJ� DXV�� GDVV� GDV� SROLWLVFKH� ,QWHUHVVH�PLW� ]X�
QHKPHQGHP�$OWHU�VWlUNHU�ZLUG��'DV�*HVFKOHFKW�KDW�ZLH�LQ�*UXSSH���QXU�HLQH�:LU�
NXQJ�DXI �SROLWLVFKHV�,QWHUHVVH�
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7DEHOOH��� :LUNXQJHQ�GHU�H[RJHQHQ�9DULDEOHQ�LQ�GHU�*UXSSH��

([RJHQH�9DULDE OHQ

*(%,(7 %,/'81* $/7(5 *(6&+/(&+7

9HUWU  0.222*
(4.101)

  0.133*
(2.512)

0.000
(0.000)

0.000
(0.000)

.RPS 0.000
(0.000)

0.000
(0.000)

0.000
(0.000)

0.000
(0.000)

9RON VDE  0.183*
(1.774)

0.000
(0.000)

0.000
(0.000)

0.000
(0.000)

'HPRJHV  0.273*
(2.546)

0.000
(0.000)

0.000
(0.000)

0.000
(0.000)

3ROLQ W 0.000
(0.000)

 -0.795*
(-5.412)

 -0.128*
(-4.872)

0.444*
(4.393)

hEHUODVV  -0 .295*
(-2.533)

0.000
(0.000)

0.000
(0.000)

0.000
(0.000)

:DV�GLH�%H]LHKXQJHQ�GHU�HQGRJHQHQ�9DULDEOHQ�XQWHUHLQDQGHU�DQJHKW��VR�VLQG�GLH�VLJ�
QLILNDQWHQ�� LQ� $EELOGXQJ� �� GDUJHVWHOOWHQ� (LQIO�VVH� GHU� )DNWRUHQ� 9RONVDE� �9����
� 591.3;09.031 == Wβ �� XQG� 'HPRJHV� �9����� � 111.3;080.041 == Wβ �� DXI � 9HUWU� ]X

VFKZDFK�� XP� LQ� HLQH� LQKDOWOLFKH� ,QWHUSUHWDWLRQ� HLQEH]RJHQ� ]X� ZHUGHQ�� $OOH� DQGHUHQ
(LQIOXVVJU|�HQ�OLHJHQ�XQWHUKDOE�GHU�6LJQLILNDQ]JUHQ]H�

�� =XVDPPHQIDVVXQJ�XQG�,QWHUSUHWDWLRQ

=LHO� GHU� KLHU� YRUJHVWHOOWHQ� $QDO\VH� ZDU� HV�� GLH� $QZHQGXQJ� HLQHV� 0LVFKYHUWHLOXQJV�
DQVDW]HV� ]XU�$XIGHFNXQJ� XQEHNDQQWHU�*UXSSLHUXQJHQ�PLW� QRFK� XQEHNDQQWHQ� JUXS�
SHQVSH]LILVFKHQ�NDXVDOHQ�6WUXNWXUHQ��LQVEHVRQGHUH�JUXSSHQVSH]LILVFKHQ�0HVVPRGHOOHQ
LQ� GHQ� 'DWHQ� GHV� $//%86� ����� YRU]XVWHOOHQ�� 'LH� I�U� GLH� $QDO\VH� DXVJHZlKOWHQ
9DULDEOHQ�VWDQGHQ�LP�=XVDPPHQKDQJ�PLW�GHP�SROLWLVFKHQ�7HLOQDKPHYHUKDOWHQ�XQG
VHLQHQ� HLQVWHOOXQJVEH]RJHQHQ�9RUDXVVHW]XQJHQ�� (LQEH]RJHQ� ZXUGHQ� DXFK� GLH� =X�
IULHGHQKHLWHQ�PLW�5HJLHUXQJVOHLVWXQJHQ� XQG�'HPRNUDWLH��'DV�9HUIDKUHQ� LVW� LQ� GHU
/DJH��PLW�GHQ�*UXSSHQ�]XJOHLFK�DXFK�GHUHQ�.DXVDOVWUXNWXU�DXI]XGHFNHQ�XQG�GDPLW
KHUDXV]XILQGHQ��RE�HLQH�3RSXODWLRQ�KLQVLFKWOLFK�GHU�.RQVWUXNWYDOLGLWlWHQ�YRQ�9DUL�
DEOHQ�KRPRJHQ�LVW�

'LH�(UJHEQLVVH�GHU�$QDO\VH�]HLJHQ�HLQGUXFNVYROO��ZLH�KHWHURJHQ�GLH�3RSXODWLRQ�KLQ�
VLFKWOLFK�GHU�0HVVPRGHOOH�XQG�GHU�$EKlQJLJNHLWVVWUXNWXUHQ�HLQ]XVFKlW]HQ�LVW��$XI�
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JHIXQGHQ�ZHUGHQ� NRQQWHQ� GUHL�*UXSSHQ�� ZREHL� EHUHLWV� YRU� HLQHU� %HXUWHLOXQJ� GHU
.DXVDOVWUXNWXU� YRUJHQRPPHQH� ,QVSHNWLRQ� GHU� 0LWWHOZHUWH� GHU� LQ� GLH� VWDWLVWLVFKH
$QDO\VH�HLQEH]RJHQHQ�9DULDEOHQ�GHXWOLFKHQ�*UXSSHQXQWHUVFKLHGH�RIIHQEDUWH�

'LH�HUVWH�*UXSSH�]HLFKQHWH�VLFK�GXUFK�HLQH�HKHU�JHULQJH�PLWWOHUH�(LQVFKlW]XQJ�GHU
5HVSRQVLYLWlW� GHU� 3ROLWLNHU�� UHSUlVHQWLHUW� GXUFK� GLH�9DULDEOH�.8(00� �9����� DXV�
'LH�PLWWOHUHQ�=XIULHGHQKHLWHQ�PLW�5HJLHUXQJVOHLVWXQJHQ�XQG�SUDNWL]LHUWHU�'HPRNUDWLH
VLQG�LQ�GLHVHU�*UXSSH�HEHQIDOOV�DP�JHULQJVWHQ��=XJOHLFK�ZHUGHQ�GLH�)RUGHUXQJHQ�QDFK
HLQHU� $XVGHKQXQJ� GHU�'HPRNUDWLH� XQG� 9RONVDEVWLPPXQJ� LQ� GLHVHU� *UXSSH� VWlUNHU
YHUWUHWHQ��'LHVH�*UXSSH�IRUGHUW�DOVR�PHKU�7HLOQDKPH��ZREHL�RIIHQ�EOHLEHQ�PXVV��RE
GLH�JHULQJH�(LQVFKlW]XQJ�GHU�5HVSRQVLYLWlW�KLHUI�U�XUVlFKOLFK� LVW��(LQH�&KDUDNWHULVLH�
UXQJ� GHU�0HVVPRGHOOH� LQ� GLHVHU�*UXSSH� HUJDE� ]ZHL� ODWHQWH� 9DULDEOHQ�� GLH� DOV� 9HU�
WUDXHQ� LQ�GLH�3ROLWLNHU�XQG�GLH�3ROLWLN� VRZLH�DOV�6HOEVW]XVFKUHLEXQJ�YRQ�SROLWLVFKHU
(LJHQNRPSHWHQ]�GXUFK�GLH�%HIUDJWHQ�LQWHUSUHWLHUW�ZXUGHQ��(V�LVW�I�U�GLHVH�*UXSSH
NHQQ]HLFKQHQG��GDVV�LQ�GHQ�.RQQRWDWLRQHQ�GHU�ODWHQWHQ�9DULDEOHQ�GLH�+DQGOXQJVNRP�
SHWHQ]� LPPHU� PLW� DN]HQWXLHUW� ZLUG�� 'HU� *UDG� GHU� 6HOEVW]XVFKUHLEXQJ� SROLWLVFKHU
.RPSHWHQ]�KlQJW�GDEHL�VLJQLILNDQW�YRP�SROLWLVFKH�,QWHUHVVH�DE�

'LHVH�6WUXNWXU�ILQGHW�VLFK�LQ�GHQ��EULJHQ�*UXSSHQ�QLFKW�ZLHGHU��'LH�9DULDEOH�9���
�Å3ROLWLN�VROOWH�PDQ�GHQ�JHZlKOWHQ�9RONVYHUWUHWHUQ��EHUODVVHQ´��ILQGHW�VLFK�QXQPHKU
DOV�HLJHQVWlQGLJH�9DULDEOH�ZLHGHU�XQG�YHUOLHUW�LKUH�)XQNWLRQ�DOV�,QGLNDWRU�I�U�LUJHQG�
HLQ� .RQVWUXNW�� 'DGXUFK� YHUOLHUW� GHU� .RPSHWHQ]IDNWRU� GHQ� $VSHNW� GHU� +DQGOXQJV�
NRPSHWHQ]�XQG�ZLUG�]XU�UHLQ�NRJQLWLYHQ�.RPSHWHQ]��$OOHUGLQJV�HUJDE�VLFK�I�U�*UXSSH
��� GDVV� PLW� ]XQHKPHQGHU� 6HOEVW]XVFKUHLEXQJ� NRJQLWLYHU� .RPSHWHQ]� GHU� *UDG� YRQ
=XVFKUHLEXQJ� YRQ�+DQGOXQJVNRPSHWHQ]� DQ� GLH� 3ROLWLNHU� DEQLPPW�� G�K�� LQ� *UXSSH� �
HUJLEW�VLFK�HLQ�HLQVHLWLJ�JHULFKWHWHU�=XVDPPHQKDQJ�]ZLVFKHQ�EHLGHQ�9DULDEOHQ�

:LH�GLH�%HWUDFKWXQJ�GHU�0LWWHOZHUWH�GHU�DQDO\VLHUWHQ�9DULDEOHQ�HUJDE��ZHLVW�*UXSSH
��ZLH�*UXSSH���=XIULHGHQKHLWHQ�PLW�GHU�'HPRNUDWLH�XQG�GHQ�5HJLHUXQJVOHLVWXQJHQ
DXI � �GLH��EHU�GHU� LQ�*UXSSH��� OLHJHQ�� ,P�8QWHUVFKLHG� ]X�*UXSSH��� LVW�*UXSSH��
DEHU�HKHU�JHJHQ�$XVZHLWXQJHQ�GHPRNUDWLVFKHU�5HFKWH��'DV�0HVVPRGHOO� VLHKW�lKQ�
OLFK�DXV�ZLH� LQ�*UXSSH���� ,P�8QWHUVFKLHG� ]X�GHQ�EHLGHQ��EULJHQ�*UXSSHQ� HUJLEW
VLFK�DEHU�NHLQ�=XVDPPHQKDQJ�PHKU�]ZLVFKHQ�GHU�6HOEVW]XVFKUHLEXQJ�HLJHQHU�NRJ�
QLWLYHU�.RPSHWHQ]�XQG�GHU�=XVFKUHLEXQJ�YRQ�+DQGOXQJVNRPSHWHQ]�DQ�GLH�3ROLWL�
NHU��2IIHQVLFKWOLFK� KDW� KLHU� GLH� 6HOEVW]XVFKUHLEXQJ� NHLQH� 5HIHUHQ]� PHKU� DXI � GHQ
0DQJHO� DQ� 3ROLWLNHUNRPSHWHQ]��'LH�9HUPXWXQJ� OLHJW� QDKH�� GDVV� HV� VLFK� EHL� GLHVHU
*UXSSH�XP�GLH�SROLWLVFK�HKHU�3DVVLYHQ�XQG�9HU]DJWHQ�KDQGHOW�

=XVDPPHQIDVVHQG�HUJLEW�VLFK��GDVV�GLH�XQEHREDFKWHWH�+HWHURJHQLWlW�EHL�WHLOQDKPH�
EH]RJHQHQ�9DULDEOHQ�HLQH�5ROOH� VSLHOW�XQG�QLFKW�GDYRQ�DXVJHJDQJHQ�ZHUGHQ�NDQQ�



)DXOEDXP�6WHLQ�.HOOHWHU��'LH�VWDWLVWLVFKH�$XIGHFNXQJ�NDXVDOVWUXNWXUHOO�XQWHUVFKLHGHQHU�*UXSSHQ��� ��

GDVV� LQ� DOOHQ� *UXSSLHUXQJHQ� GLH� JOHLFKH� $EKlQJLJNHLWV�� XQG� ,QGLNDWRUHQVWUXNWXU
YRUOLHJW��/HLGHU�P�VVHQ�GLH�,QWHUSUHWDWLRQHQ�GHU�)DNWRUHQ�QRFK�DOV�YRUOlXILJ�JHOWHQ�
(UVW�GLH�(LQEH]LHKXQJ�ZHLWHUHU�,QGLNDWRUHQ�XQG�HLQH�&KDUDNWHULVLHUXQJ�GXUFK�ZHL�
WHUH�0HUNPDOH�Z�UGH�KLHU�PHKU�,QWHUSUHWDWLRQVVLFKHUKHLW�EULQJHQ�

.RUUHVSRQGHQ]DGUHVVH

3URI��'U��)UDQN�)DXOEDXP
*HUKDUG�0HUFDWRU�8QLYHUVLWlW�'XLVEXUJ
)%���6R]LRORJLH
/RWKDUVWUD�H���
'�������'XLVEXUJ
7HO������������������������6HNUHWDULDW�
)D[���������������
(�0DLO��IDXOEDXP#XQL�GXLVEXUJ�GH

/LWHUDWXU

$UPLQJHU�� *��6WHLQ�� 3��� ������ )LQLWH� PL[WXUHV� RI � FRYDULDQFH� VWUXFWXUH� PRGHOV� ZLWK
UHJUHVVRUV��6RFLRORJLFDO�0HWKRGV�	�5HVHDUFK�������������

$UPLQJHU��*��6WHLQ��3��:LWWHQEHUJ�� -��� ������0L[WXUHV�RI � FRQGLWLRQDO�PHDQ�� DQG� FR�
YDULDQFH�VWUXFWXUH�PRGHOV��3V\FKRPHWULND�������������

%DOFK��*�,��� ������0XOWLSOH� LQGLFDWRUV� LQ� VXUYH\� UHVHDUFK��7KH� FRQFHSW�RI � ´6HQVH� RI
3ROLWLFDO�(IILFDF\µ��3ROLWLFDO�0HWKRGRORJ\���������

%ROOHQ��.��$���������6WUXFWXUDO�HTXDWLRQV�ZLWK�ODWHQW�YDULDEOHV��1HZ�<RUN��:LOH\�

&DPSEHOO��$��*XULQ��*��0LOOHU��:�)���������7KH�YRWHU�GHFLGHV��1HZ�<RUN��:LOH\�

'H6DUER��:��6��&URQ��:��/���������$�PD[LPXP�OLNHOLKRRG�PHWKRGRORJ\�IRU�FOXVWHUZLVH
OLQHDU�UHJUHVVLRQ��-RXUQDO�RI �&ODVVLILFDWLRQ������������

)DXOEDXP��)��6WHLQ��3���������:LH�KRPRJHQ�VLQG�(LQVWHOOXQJHQ�JHJHQ�EHU�$XVOlQGHUQ"
=XU�$XIGHFNXQJ�XQG�0RGHOOLHUXQJ�XQEHREDFKWHWHU�+HWHURJHQLWlW�LQ�8PIUDJHGDWHQ��6�
�������� LQ�� $OED�� 5��6FKPLGW�� 3��:DVPHU�� 0�� �+UVJ���� 'HXWVFKH� XQG� $XVOlQGHU�
)UHXQGH��)UHPGH�RGHU�)HLQGH"�:LHVEDGHQ��:HVWGHXWVFKHU�9HUODJ�

-HGLGL��.��-DJSDO��+�6��'H6DUER��:�6���������)LQLWH�PL[WXUH�VWUXFWXUDO�HTXDWLRQ�PRGHOV
IRU�UHVSRQVH�EDVHG�VHJPHQWDWLRQ�DQG�XQREVHUYHG�KHWHURJHQHLW\��0DUNHWLQJ�6FLHQFH����
������������

/DQH��5�(���������3ROLWLFDO�OLIH��:K\�SHRSOH�JHW�LQYROYHG�LQ�SROLWLFV��*OHQFRH��)UHH�3UHVV�
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/RHKOLQ�� -�&��� ������ /DWHQW� 9DULDEOH� 0RGHOV�� $Q� ,QWURGXFWLRQ� WR� )DFWRU�� 3DWK�� DQG
6WUXFWXUDO�$QDO\VLV��0DKZD��/DZUHQFH�(UOEDXP�$VVRFLDWHV�

0F/DFKODQ��*��-��%DVIRUG��.�(���������0L[WXUH�0RGHOV��1HZ�<RUN��0DUFHO�'HNNHU�

6WHLQ�� 3��� ������ .RQVWUXNWLRQ� XQG� VR]LDOZLVVHQVFKDIWOLFKH� $QZHQGXQJ� ILQLWHU� 0L�
VFKXQJHQ�YRQ�.RYDULDQ]VWUXNWXUPRGHOOHQ��.|OQ��(XO�9HUODJ�

6WHLQ��3���������0RGHOOH�]XU�$XIGHFNXQJ�XQEHREDFKWHWHU�+HWHURJHQLWlW�EHL�GHU�(UNOl�
UXQJ�YRQ�/HEHQV]XIULHGHQKHLW��=HLWVFKULIW�I�U�6R]LRORJLH�������������

9HWWHU��$���������3ROLWLFDO�(IILFDF\��$OWH�XQG�QHXH�0H�PRGHOOH� LP�9HUJOHLFK��.|OQHU
=HLWVFKULIW�I�U�6R]LRORJLH�XQG�6R]LDOSV\FKRORJLH�����������

:ROIH��-�+���������$�0RQWH�&DUOR�6WXG\�RI �WKH�VDPSOLQJ�GLVWULEXWLRQ�RI �WKH�OLNHOLKRRG
UDWLR� RU� PL[WXUHV� RI � PXOWLQRUPDO� GLVWULEXWLRQV�� 7HFKQLFDO� %XOOHWLQ� 67%� ������ 6DQ
'LHJR��8�6��1DYDO�3HUVRQQHO�DQG�7UDLQLQJ�5HVHDUFK�/DERUDWRU\�

<XQJ��<�)���������)LQLWH�PL[WXUHV�LQ�FRQILUPDWRU\�IDFWRU�DQDO\WLF�PRGHOV��'LVVHUWDWLRQ�
8QLYHUVLW\�RI �&DOLIRUQLD�DW�/RV�$QJHOHV��'HSDUWPHQW�RI �3V\FKRORJ\�

<XQJ��<�)��� ������)LQLWH�PL[WXUHV� LQ� FRQILUPDWRU\� IDFWRU�DQDO\VLV�PRGHOV�� 3V\FKRPH�
WULND�������������


