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�� 6WXGLHQ�]XU�%LOGXQJ�YRQ�92&�2[LGDWLRQVSURGXNWHQ ��
���� 2]RQRO\VH�YRQ�a�3LQHQ ��
����� 4XDQWLIL]LHUXQJ�YRQ�3LQRQDOGHK\G�LQ�$EKlQJLJNHLW�YRQ�GHU�UHODWLYHQ�)HXFKWH� ��
����� 8QWHUVXFKXQJHQ�]XP�0HFKDQLVPXV�PLW�LVRWRSHQPDUNLHUWHP�:DVVHU ��
����� &ULHJHH�,QWHUPHGLDW�9HU]ZHLJXQJVYHUKlOWQLV ��
��� =XVDPPHQIDVVHQGH�'LVNXVVLRQ ��
�� 4XDQWLIL]LHUXQJ�YRQ�PLWWHO��ELV�VFKZHUIO�FKWLJHQ�3URGXNWHQ�LQ�/XIW ��
��� (QWZLFNOXQJ�HLQHU�6WDQGDUGDGGLWLRQVPHWKRGH ��
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����� 0DWUL[HIIHNWH ��
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, =XVDPPHQIDVVXQJ
,D =LHOVHW]XQJ
2EZRKO�GDV�:LVVHQ�XP�GLH�%HGHXWXQJ�YRQ�OXIWJHWUDJHQHQ�3DUWLNHOQ�I�U�GLH�6WUDKOXQJVELODQ]
GHU� $WPRVSKlUH� LQ� GHQ� OHW]WHQ� -DKUHQ� ]XJHQRPPHQ� KDW�� VLQG� HLQH� 5HLKH� YRQ� ZLFKWLJHQ
$HURVROELOGXQJVPHFKDQLVPHQ� ELVKHU� QXU� XQ]XUHLFKHQG� XQWHUVXFKW� ZRUGHQ�� 'LHV� JLOW
LQVEHVRQGHUH� I�U� $HURVROH�� GLH� DXV� IO�FKWLJHQ� RUJDQLVFKHQ� 9RUOlXIHUQ� �YRODWLOH� RUJDQLF
FRPSRXQGV�� 92&V�� QDW�UOLFKHQ� ZLH� DXFK� DQWURSKRJHQHQ� 8UVSUXQJV� LP� 9HUODXI� YRQ
WURSRVSKlULVFKHQ� 2[LGDWLRQVSUR]HVVHQ� JHELOGHW� ZHUGHQ�� 'DV� PDQJHOQGH� 9HUVWlQGQLV� GHU
]XJUXQGHOLHJHQGHQ� 3UR]HVVH� XQG� LKUHU� $XVZLUNXQJHQ� EHUXKW� XUVlFKOLFK� DXI� GHU
XQ]XUHLFKHQGHQ� &KDUDNWHULVLHUXQJ� GHU� RUJDQLVFKHQ� .RPSRQHQWH� GHV� WURSRVSKlULVFKHQ
$HURVROV�� 6SH]LHOO� GDV� :LVVHQ� �EHU� $HURVRONRPSRQHQWHQ� DXV� ELRJHQHQ� 9RUOlXIHUQ� LVW
HQWVFKHLGHQG� I�U� HLQH� HUZHLWHUWH� ,QWHUSUHWDWLRQ� YRQ� /DERU�� XQG� )HOGPHVVXQJHQ� XQG
GHP]XIROJH�I�U�HLQ�EHVVHUHV�9HUVWlQGQLV�YRQ�3DUWLNHOELOGXQJVSUR]HVVHQ�LQ�GHU�$WPRVSKlUH�

,E (U]LHOWH�(UJHEQLVVH
'LH�DP�,6$6�GXUFKJHI�KUWHQ�$UEHLWHQ�XPID�WHQ�GLH�(QWZLFNOXQJ�PDVVHQVSHNWURPHWULVFKHU
0HWKRGHQ� I�U� TXDOLWDWLYH� ZLH� DXFK� I�U� TXDQWLWDWLYH� 6WXGLHQ� GHU� FKHPLVFKHQ
=XVDPPHQVHW]XQJ� YRQ� VHNXQGlUHQ� RUJDQLVFKHQ�$HURVROHQ� �62$�� DXV� GHU� 2]RQRO\VH� YRQ
0RQRWHUSHQHQ� �a�3LQHQ�� b�3LQHQ�� 6DELQHQ�� D��&DUHQ�� /LPRQHQ�� LQ� GHU� *DVSKDVH�� 'LH
$HURVROJHQHULHUXQJ�HUIROJWH�LQ�YHUVFKLHGHQHQ��NRQWLQXLHUOLFK�EHWULHEHQHQ�5HDNWLRQVNDPPHUQ
���/�� ���/�� ����/��� 'LH� 0RGLIL]LHUXQJ� HLQHU� NRPPHU]LHOOHQ� $WPRVSKlUHQGUXFN�
,RQLVDWLRQVTXHOOH�HUP|JOLFKWH�GLH�GLUHNWH�.RSSOXQJ�GHU�HLQ]HOQHQ�5HDNWLRQVNDPPHUQ�PLW
HLQHP� ,RQHQIDOOHQPDVVHQ�VSHNWURPHWHU� �LRQ�WUDS� PDVV� VSHFWURPHWHU��,706��� 8QWHU
9HUZHQGXQJ� HLQHU�.RURQD�(QWODGXQJ�ZXUGHQ� GLH� JOHLFKEOHLEHQG� LQ� GLH� ,RQLVDWLRQVTXHOOH
�EHUI�KUWHQ�$QDO\WHQ�DOV�)ROJH�YRQ�,RQHQ�0ROHN�O�5HDNWLRQHQ�FKHPLVFK�LRQLVLHUW�XQG�DOV
>0�+@���E]Z��>0�+@��,RQHQ�LP�0DVVHQVSHNWUXP�YHU]HLFKQHW�
0LW�+LOIH�GHV�HQWZLFNHOWHQ�2Q�OLQH�$3&,�,706�6\VWHPV��DWPRVSKHULF�SUHVVXUH�FKHPLFDO
LRQLVDWLRQ��$3&,�� NRQQWH�GLH�%LOGXQJ�YRQ�*DV��XQG�3DUWLNHOSKDVHQSURGXNWHQ� LQ�(FKW]HLW
�=HLWDXIO|VXQJ� a���V�� DOV� )ROJH� GHU� 0RQRWHUSHQ�2]RQRO\VH� EHREDFKWHW� ZHUGHQ�� 'LH
1DFKZHLVJUHQ]H� ODJ� EHL� FD�� ���� SSW�Y�Y�� LP� SRVLWLYHQ� ,RQHQPRGXV�� %DVLHUHQG� DXI� GHU
(QWZLFNOXQJ� JHHLJQHWHU� 6WDQGDUGDGGLWLRQVPHWKRGHQ� HUIROJWH� GLH� XQPLWWHOEDUH
4XDQWLIL]LHUXQJ�DXVJHZlKOWHU�2[LGDWLRQVSURGXNWH�LQ�GHU�*DV��XQG�3DUWLNHOSKDVH�XQDEKlQJLJ
YRQ�GHU�UHO��)HXFKWH�LP�5HDNWLRQVV\VWHP��:lKUHQG�GLH�.RQ]HQWUDWLRQ�YRQ�OHLFKWHU�IO�FKWLJHQ
$QDO\WHQ� �'DPSIGUXFN� �� �� 3D�� XQWHU� 9HUZHQGXQJ� HLQHV� JDVI|UPLJHQ� LQWHUQHQ� 6WDQGDUGV
EHVWLPPW�ZXUGH�� HUP|JOLFKWH� GHU�(LQVDW]� HLQHU� 6WDQGDUGO|VXQJ� GLH�4XDQWLIL]LHUXQJ� VHOEVW
VFKZHUIO�FKWLJHU� 3URGXNWH� �'DPSIGUXFN� <���3D�� LQ� GHU� 3DUWLNHOSKDVH�� )�U� FDUERQ\OLVFKH
9HUELQGXQJHQ�EHWUXJ�GLH�%HVWLPPXQJXQJVJUHQ]H�����SSW�Y�Y��XQG�GDV�$QVSUHFKYHUKDOWHQ
GHV� $3&,�,706�6\VWHPV� ODJ� ]ZLVFKHQ� ��� XQG� ���V�� 0LWWHOV� GLHVHU� 6WDQGDUGDGGLWLRQV�
PHWKRGHQ� ZXUGH� HUDUEHLWHW�� GD�� GLH� $XVEHXWHQ� YRQ� 3LQRQDOGHK\G� XQG� 6DELQDNHWRQ
�&����E]Z�� &��&DUERQ\OYHUELQGXQJHQ�� ±� HLQHU� GHU� MHZHLOLJHQ� +DXSWR[LGDWLRQVSURGXNWH� EHLGHU�2]RQRO\VH�YRQ�a�3LQHQ�E]Z��6DELQHQ�±�VLFK�LP�%HUHLFK�YRQ�������ELV������UHO��)HXFKWH
XQJHIlKU�YHUGRSSHOWHQ��'LH�$XIGHFNXQJ�GHV�]XJUXQGOLHJHQGHQ�%LOGXQJVPHFKDQLVPXV� IDQG
PLW�LVRWRSHQPDUNLHUWHP�:DVVHU��+�

��2��VWDWW��6R�I�KUWH�EHL�$QZHVHQKHLW�YRQ�:DVVHUGDPSI
GLH�5HDNWLRQ�GHV�VWDELOLVLHUWHQ�&ULHJHH�,QWHUPHGLDWV�PLW�+�2�]XU�%LOGXQJ�HLQHV�a�+\GUR[\�
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K\GURSHUR[LGV� �a�++3�� LQ� GHU� *DVSKDVH�� ZHOFKHV� XQPLWWHOEDU� LQ� GLH� HQWVSUHFKHQGH
&DUERQ\OYHUELQGXQJ� �3LQRQDOGHK\G�� 6DELQDNHWRQ�� XQWHU� 9HUOXVW� YRQ� :DVVHUVWRIISHUR[LG
]HUIlOOW�
(LQ�ZHLWHUHU� 7HLO� GHU�$UEHLWHQ� NRQ]HQWULHUWH� VLFK� DXI� GLH�&KDUDNWHULVLHUXQJ� LQVEHVRQGHUH
GHU� VFKZHUIO�FKWLJHQ� $HURVRONRPSRQHQWHQ� GHU� 0RQRWHUSHQ�2]RQRO\VH�� 'LH� FKHPLVFKH
&KDUDNWHULVLHUXQJ� GHU� (LQ]HOYHUELQGXQJHQ� ZXUGH� GLUHNW� PLWWHOV� 2Q�OLQH� $3&,����06Q

GXUFKJHI�KUW��'LH�06Q�6WXGLHQ�HUJDEHQ��GD��HLQH�5HLKH�YRQ�VWUXNWXUHOO�XQWHUVFKLHGOLFKHQ
PXOWLIXQNWLRQHOOHQ�&DUERQVlXUHSURGXNWHQ�� ZLH� ]��%��GLH� &��'LFDUERQVlXUHQ� 3LQVlXUH� XQG6DELQVlXUH�� VLJQLILNDQWH� $HURVROEHVWDQGWHLOH� UHSUlVHQWLHUHQ�� (UVWPDOLJ� HUIROJWH� DXFK� GLH
FKHPLVFKH� &KDUDNWHULVLHUXQJ� YRQ� D]LGHQ�� H[WUHP� KRFKR[LGLHUWHQ� 9HUELQGXQJHQ� PLW
PROHNXODUHQ� 0DVVHQ� ]ZLVFKHQ� ���� XQG� ���� J�PRO��� PLW� a�3LQHQ� XQG� /LPRQHQ� DOV
9RUOlXIHU� ZLH� DXFK� YRQ� D]LGLVFKHQ� .HWHQYHUELQGXQJHQ� DOV� 2[LGDWLRQVSURGXNWH� GHUa�3LQHQ��XQG�6DELQHQ�2]RQRO\VH�
'DU�EHU� KLQDXV� HUIROJWHQ� HLQH� 5HLKH� YRQ� PDVVHQVSHNWURPHWULVFK�JHVW�W]WHQ
8QWHUVXFKXQJHQ� ]XU� $XVELOGXQJ� YRQ� LQWHUPROHNXODUHQ� :HFKVHOZLUNXQJHQ� ]ZLVFKHQ
&DUERQVlXUHQ� LQ� GHU� *DVSKDVH�� 0LW� +LOIH� GHU� GLUHNWHQ� hEHUI�KUXQJ� GHU� VHNXQGlUHQ
RUJDQLVFKHQ� $HURVROH� DXV� GHU� 0RQRWHUSHQ�2]RQRO\VH� LQ� GLH� PRGLIL]LHUWH� $3&,�4XHOOH
NRQQWH�GLH�%LOGXQJ� VWDELOHU�$VVR]LDWH�GHU�SULPlU� JHELOGHWHQ�&DUERQVlXUHSURGXNWH� LQ�GHQ
0DVVHQVSHNWUHQ� EHREDFKWHW� ZHUGHQ�� 'LH� 6WDELOLWlW� GLHVHU� $VVR]LDWH� OLH�� VLFK� DXV� GHU
$XVELOGXQJ� YRQ� ELV� ]X� YLHU� :DVVHUVWRIIEU�FNHQELQGXQJHQ� ]ZLVFKHQ� ]ZHL� PRQRPHUHQ
&DUERQVlXUHSURGXNWHQ�DEOHLWHQ��9HUJOHLFKHQGH�2Q�OLQH�06�6WXGLHQ�]X�%LOGXQJV��ZLH�DXFK
'LVVR]LDWLRQVSUR]HVVHQ� YRQ� DUWLIL]LHOOHQ� &OXVWHUQ� XQG� YRQ� GLPHULVLHUWHQ� &DUERQVlXUH�
SURGXNWHQ� EHOHJWHQ� VRZRKO� GLH� FKHPLVFKH� ,GHQWLWlW� DOV� DXFK� GLH� YHUJOHLFKVZHLVH� KRKHQ
%LQGXQJVHQHUJLHQ� GHU� 'LPHUSURGXNWH�� 'LH� DXI� %DVLV� YRQ� 06Q�6WXGLHQ� GXUFKJHI�KUWH
&KDUDNWHULVLHUXQJ�GHU�$VVR]LDWH� �'LPHUH��7ULPHUH�� DXV�GHU�2]RQROV\VH�YRQ�a�3LQHQ�XQG
6DELQHQ� HUJDE�� GD�� GLH� EHUHLWV� JHQDQQWHQ� &��'LFDUERQVlXUHQ� GLH� VLJQLILNDQWHVWHQ%HVWDQGWHLOH� GLHVHU� QLFKW� NRYDOHQW�JHEXQGHQHQ� 3URGXNWH� GDUVWHOOHQ��'DQHEHQ� VSLHOWH� HLQH
D]LGLVFKH� &��.HWHQYHUELQGXQJ� HLQH� ZLFKWLJH� 5ROOH� EHL� GHU� &OXVWHUELOGXQJ� DXV� GHU6DELQHQ�2]RQ�5HDNWLRQ�� (LQ� ZHVHQWOLFKHV� 6WUXNWXUPHUNPDO� DOOHU� KLHU� XQWHUVXFKWHQ
$VVR]LDWH�ZDU�LKUH�KHWHURPROHNXODUH�=XVDPPHQVHW]XQJ�
=XVDPPHQIDVVHQG�LVW�IHVW]XKDOWHQ��GD��HLQ�GLUHNWHU�=XVDPPHQKDQJ�]ZLVFKHQ�GHU�%LOGXQJ
YRQ� QHXWUDOHQ� &OXVWHUQ� XQG� GHP� 3DUWLNHOQHXELOGXQJVSRWHQWLDO� YRQ� 0RQRWHUSHQHQ
EHREDFKWHW�ZXUGH��'LH�LP�$EVFKOX�EHULFKW�EHVFKULHEHQH�%LOGXQJ�YRQ�$VVR]LDWHQ�DOV�)ROJH
GHU� 0RQRWHUSHQ�2]RQRO\VH� N|QQWH� VRPLW� HLQHQ� %HLWUDJ� ]XU� (UNOlUXQJ� YRQ
3DUWLNHOQHXELOGXQJVHUHLJQLVVHQ��EHU�EHZDOGHWHQ�5HJLRQHQ�OLHIHUQ�
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,, (LQOHLWXQJ���6WDQG�GHU�:LVVHQVFKDIW
� $WPRVSKlULVFKH�$HURVROH
3ULPlUH�ZLH�DXFK�VHNXQGlUH�$HURVROH�VSLHOHQ�HLQH�ZHVHQWOLFKH�5ROOH�I�U�HLQH�9LHO]DKO�YRQ
FKHPLVFKHQ�XQG�SK\VLNRFKHPLVFKHQ�3UR]HVVHQ�LQ�GHU�$WPRVSKlUH��,QVEHVRQGHUH�LKU�(LQIOX�
DXI� GLH� 6WUDKOXQJVELODQ]� GHU� (UGDWPRVSKlUH� VWHKW� LP� 0LWWHOSXQNW� GHV� ZLVVHQVFKDIWOLFKHQ
,QWHUHVVHV��(LQH�GHWDLOOLHUWH�'DUVWHOOXQJ�JUXQGOHJHQGHU�=XVDPPHQKlQJH�XQG�(QWZLFNOXQJHQ
GHU� DWPRVSKlULVFKHQ� $HURVROIRUVFKXQJ� ELV� ]XP� GHU]HLWLJHQ� 6WDQG� NDQQ� DXV� DNWXHOOHQ
0RQRJUDSKLHQ� >���@� XQG� hEHUVLFKWVDUWLNHOQ� >����@� HQWQRPPHQ� ZHUGHQ�� ,Q� GHQ� IROJHQGHQ
$EVFKQLWWHQ� ZLUG� VSH]LHOO� DXI� GLH� %HUHLFKH� GHU� DWPRVSKlULVFKHQ� $HURVROIRVFKXQJ
HLQJHJDQJHQ�� ZHOFKH� HLQHQ� GLUHNWHQ� %HLWUDJ� ]XP� 7KHPD� GHU� DP� ,6$6� GXUFKJHI�KUWHQ
$UEHLWHQ� ±� %LOGXQJ� XQG� FKHPLVFKH� &KDUDNWHULVLHUXQJ� VHNXQGlUHU� RUJDQLVFKHU� $HURVROH
�62$��±�OHLVWHQ�

��� 0RWLYDWLRQ�]XU�8QWHUVXFKXQJ�DWPRVSKlULVFKHU�RUJDQLVFKHU�$HURVROSDUWLNHO
:LFKWLJH� .ULWHULHQ� I�U� GLH� .ODVVLIL]LHUXQJ� YRQ� $HURVROSDUWLNHOQ� VLQG� GHUHQ� XUVSU�QJOLFKH
4XHOOHQ�E]Z��%LOGXQJVSUR]HVVH��3ULPlUH�$HURVROH��ZLH�]��%���6WlXEH��6DO]H�RGHU�3DUWLNHO�DXV
9HUEUHQQXQJVSUR]HVVHQ� ZHUGHQ� GDEHL� GLUHNW� LQ� GLH� $WPRVSKlUH� HLQJHWUDJHQ�� ZlKUHQG
VHNXQGlUH�$HURVROH�HUVW�GXUFK�6WRIIWUDQVIHU�VFKZHUIO�FKWLJHU�6XEVWDQ]HQ�DXV�GHU�*DVSKDVH
]XU�3DUWLNHOSKDVH� �JDV�WR�SDUWLFOH� FRQYHUVLRQ�� LQ� GHU�$WPRVSKlUH� JHELOGHW�ZHUGHQ�� =XGHP
ZHUGHQ� VRZRKO� SULPlUH� DOV� DXFK� VHNXQGlUH� $HURVROH� QDFK� LKUHQ� QDW�UOLFKHQ� RGHU
DQWKURSRJHQHQ� 4XHOOHQ� E]Z�� 9RUOlXIHUQ� XQWHUVFKLHGHQ�� )�U� GLH� (QWVWHKXQJ� VHNXQGlUHU
$HURVROH� EHGDUI� HV� GHPQDFK� NRQGHQVLHUEDUHU� 6SH]LHV�� ZHOFKH� GXUFK� WURSRVSKlULVFKH
2[LGDWLRQVSUR]HVVH� DXV� SULPlU� IUHLJHVHW]WHQ� 9RUOlXIHUJDVHQ� JHELOGHW� ZHUGHQ�� 1HEHQ
9RUOlXIHUQ� ZLH� 62��� UHGX]LHUWHQ� 6FKZHIHOYHUELQGXQJHQ� �'LPHWK\OVXOILG�� 6FKZHIHO�
ZDVVHUVWRII��RGHU�6WLFNR[LGHQ��GLH�]XU�%LOGXQJ�YRQ�6XOIDW��RGHU�1LWUDWDHURVRONRPSRQHQWHQ
I�KUHQ�� VLQG� HV� LQVEHVRQGHUH� IO�FKWLJH� RUJDQLVFKH� 9HUELQGXQJHQ�� ZHOFKH� GLH
=XVDPPHQVHW]XQJ� XQG� 'LFKWH� GHU� WURSRVSKlULVFKHQ� 3DUWLNHOSKDVH� EHHLQIOXVVHQ�� 'LH
%HGHXWXQJ�DXVJHZlKOWHU�SULPlUHU�XQG�VHNXQGlUHU�$HURVROTXHOOHQ�]XU�3DUWLNHOEHODVWXQJ�GHU
$WPRVSKlUH� Ol�W� VLFK� DXV� GHU� *HJHQ�EHUVWHOOXQJ� GHU� MHZHLOLJHQ� DEJHVFKlW]WHQ� JOREDOHQ
%HLWUlJH� DQVDW]ZHLVH� DEOHLWHQ�� 7DEHOOH��� ]HLJW� GLH� YRQ� HLQHU� ([SHUWHQNRPPLVLRQ� ]XP
.OLPDZDQGHO� �,3&&�� ,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH� &KDQJH�� DXIJHVWHOOWHQ
$EVFKlW]XQJHQ�>�@��%HLP�9HUJOHLFK�GHU�YHUVFKLHGHQHQ�)UHLVHW]XQJVGDWHQ�WUHWHQ�LQ�EH]XJ�DXI
VHNXQGlUH�RUJDQLVFKH�$HURVROEHLWUlJH� LQVEHVRQGHUH�]ZHL�0HUNPDOH�KHUYRU��'LHV� VLQG�]XP
HLQHQ� GLH� KRKHQ� DEJHVFKlW]WHQ� *HVDPWHLQWUlJH� VHNXQGlUHU� RUJDQLVFKHU� $HURVROH�
LQVEHVRQGHUH� LP� 9HUJOHLFK� PLW� VHNXQGlUHQ� DQRUJDQLVFKHQ� $HURVROEHLWUlJHQ� XQG� ]XP
DQGHUHQ�GLH� UHODWLY�KRKH�8QVLFKHUKHLW�GHU�$EVFKlW]XQJ� LQ�EH]XJ� DXI� VHNXQGlUH�RUJDQLVFKH
$HURVROEHLWUlJH��YHUJOHLFKH�ÄQLHGULJH³�XQG�ÄKRKH³�$EVFKlW]XQJHQ��



,,�(LQOHLWXQJ�²�6WDQG�GHU�:LVVHQVFKDIW $)6�$EVFKOX�EHULFKW
�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

�

7DEHOOH����*HVFKlW]WHU�JOREDOHU�$HURVROHLQWUDJ�SUR�-DKU�LQ�GLH�$WPRVSKlUH�>�@�
48(//(1 JHVFKlW]WHU�(LQWUDJ�LQ�GLH$WPRVSKlUH�>7J���-DKU@

QLHGULJ KRFK
6HNXQGlUH��$HURVROH
QDW�UOLFKHQ�8UVSUXQJV�
6XOIDWH�DXV�ELRJHQHQ�*DVHQ���62� �� ���
1LWUDWH�DXV�12[ �� ��
RUJDQLVFKH�$HURVROH�DXV�ELRJHQHQ�92&V �� ���
DQWKURSRJHQ�8UVSUXQJV�
6XOIDWH�DXV�62��XQG�1LWUDWH�DXV�12[ ��� ���
RUJDQLVFKH�$HURVROH�DXV�DQWKURSRJHQHQ�.:V � ��
7RWDO��VHNXQGlU� ��� ���

3ULPlUH�$HURVROH
QDW�UOLFK��0LQHUDO���9XONDQVWDXE��6HHVDO]��RUJDQLVFKHV�0DWHULDO� ���� �����
DQWKURSRJHQ��5X���%LRPDVVHYHUEUHQQXQJ��LQGXVWULHOOH�3UR]HVVH� �� ���
7RWDO��SULPlU� ���� �����

2EZRKO� GLH� 0HQJH� DQ� HLQJHWUDJHQHQ� 3ULPlUSDUWLNHOQ� �YRU� DOOHP� 6HHVDO]�� 0LQHUDO�� XQG
9XONDQVWlXEH��LP�9HUJOHLFK�]X�GHQ�VHNXQGlUHQ�%HLWUlJHQ�]XU�DWPRVSKlULVFKHQ�3DUWLNHOSKDVH
VLJQLILNDQW� K|KHU� LVW�� VR� LVW� LKUH� 9HUZHLOGDXHU� HLQ� HQWVFKHLGHQGHV� .ULWHULXP� I�U� GLH
%HGHXWXQJ� OXIWJHWUDJHQHU� 3DUWLNHO� I�U� FKHPLVFKH� RGHU� SK\VLNRFKHPLVFKH� 3UR]HVVH� LQ� GHU
$WPRVSKlUH��+LHUEHL�LVW�GLH�9HUZHLOGDXHU�YRQ�7HLOFKHQNROOHNWLYHQ�LQ�GHU�$WPRVSKlUH�VWDUN
YRQ� LKUHU�*U|�H�XQG�VRPLW�JUDYLWDWLRQVEHGLQJWHU�6HGLPHQWDWLRQ�DEKlQJLJ��'LHV� I�KUW�GD]X�
GD��0LQHUDOVWDXE� XQG�0HHUVDO]SDUWLNHO�� ZHOFKH� LP� REHUHQ� %HUHLFK� GHV� *U|�HQVSHNWUXPV
DWPRVSKlULVFKHU� $HURVROSDUWLNHO� DXIWUHWHQ� �LP� VRJHQDQQWHQ� FRDUVH� PRGH�� 3DUWLNHO�
GXUFKPHVVHU� �'S��!���mP��� QXU� HLQH� JHULQJH� PLWWOHUH� 9HUZHLOGDXHU� LQ� GHU� $WPRVSKlUHDXIZHLVHQ�� MHGRFK� VHNXQGlUH� $HURVROH�� ZHOFKH� KDXSWVlFKOLFK� LP� *U|�HQEHUHLFK� ]ZLVFKHQ
���� XQG� �� mP� �'S�� �LP� VRJHQDQQWHQ� DFFXPXODWLRQ� PRGH�� RGHU� ±� IDOOV� HV� ]XU
3DUWLNHOQHXELOGXQJ� GXUFK� KRPRJHQH� 1XNOHDWLRQ� NRPPW� ±� LP� VRJHQDQQWHQ� $LWNHQ�0RGXV
��'S�� �� ����mP�� DXIWUHWHQ�� GXUFK� YHUJOHLFKVZHLVH� ODQJH� 9HUZHLO]HLWHQ� LQ� GHU� $WPRVSKlUHFKDUDNWHULVLHUW� VLQG�� =XGHP� LVW� GLH� 3DUWLNHODQ]DKONRQ]HQWUDWLRQ�� ZHOFKH� HLQH� ZHVHQWOLFKH
%HGHXWXQJ� I�U� NOLPDUHOHYDQWH� 9RUJlQJH� EHVLW]W�� LP� *HJHQVDW]� ]XU� 3DUWLNHOPDVVH� GHXWOLFK
YRQ�GHQ�NOHLQHQ�XQG�PLWWOHUHQ�3DUWLNHOJU|�HQ�GRPLQLHUW��6R�YHUP|JHQ�]��%��JU|�HUH�3DUWLNHO
��!���mP�'S��EHUHLWV�EHL�UHODWLY�QLHGULJHQ�:DVVHUGDPSI�EHUVlWWLJXQJHQ�]X�:RONHQWU|SIFKHQ
DQ]XZDFKVHQ��MHGRFK�LVW�LKUH�$Q]DKONRQ]HQWUDWLRQ�LQ�GHQ�PHLVWHQ�)lOOHQ�QLFKW�DXVUHLFKHQG�
XP�HLQH�JHQ�JHQG�KRKH�=DKO� DQ�:RONHQNRQGHQVDWLRQVNHLPHQ� �FORXG� FRQGHQVDWLRQ�QXFOHL�
&&1��]X�ELOGHQ��:RONHQELOGXQJVSUR]HVVH�FKDUNWHULVLHUHQ�GDEHL�GHQ�VRJHQDQQWHQ�LQGLUHNWHQ
6WUDKOXQJVDQWULHE�DWPRVSKlULVFKHU�$HURVROSDUWLNHO��'DU�EHU�KLQDXV��EHQ�$HURVROSDUWLNHO�PLW
'XUFKPHVVHUQ� ]ZLVFKHQ� ���� XQG� ��mP� HLQHQ� ZHVHQWOLFKHQ�� GLUHNWHQ� (IIHNW� DXI� GLH
6WUDKOXQJVELODQ]�GHU�(UGDWPRVSKlUH�DXIJUXQG�YRQ�/LFKWVWUHXXQJ�DXI��GD�GHU�6WUHXTXHUVFKQLWW
DWPRVSKlULVFKHU�$HURVROSDUWLNHO�LQ�GLHVHP�*U|�HQEHUHLFK�VHLQ�0D[LPXP�HUUHLFKW�>�@�
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1HEHQ� GHU� *U|�H� YRQ� $HURVROSDUWLNHOQ� VSLHOW� GHUHQ� FKHPLVFKH� =XVDPPHQVHW]XQJ� LP
+LQEOLFN� DXI� LKUH� RSWLVFKHQ� (LJHQVFKDIWHQ� VRZLH� $NWLYLHUEDUNHLW� GXUFK� DWPRVSKlULVFKHQ
:DVVHUGDPSI�HLQH�LQ� LKUHP�$XVPD��QRFK�QLFKW�HLQGHXWLJ�DEVFKlW]EDUH�5ROOH� >������@��(LQ
]HQWUDOHU� $VSHNW� I�U� GDV� 9HUVWlQGQLV� GHU� .OLPDUHOHYDQ]� XQG� GHV� .UHLVODXIV� RUJDQLVFKHU
$HURVROSDUWLNHO� LVW� KLHUEHL� GHUHQ�:HFKVHOZLUNXQJ�PLW� DWPRVSKlULVFKHP�:DVVHUGDPSI�� 6R
IDQGHQ�EHLVSLHOVZHLVH�1RYDNRY�XQG�3HQQHU�EHL�)HOGPHVVXQJHQ�LQ�3XHUWR�5LFR�>������@�XQG
.DOLIRUQLHQ� >��@�� GD�� RUJDQLVFKH� 3DUWLNHO� QLFKW� QXU� GLH� 3DUWLNHODQ]DKO� YRQ� $HURVROHQ� PLW
'XUFKPHVVHUQ�!������mP�GRPLQLHUHQ��VRQGHUQ�DXFK�GHQ�+DXSWWHLO�GHU�I�U�GLH�:DVVHUGDPSI�
NRQGHQVDWLRQ�DNWLYLHUEDUHQ�7HLOFKHQ�DXVPDFKHQ�N|QQHQ��=XGHP�]HLJWHQ�0HVVXQJHQ� LQ�GHU
1lKH�YRQ�:DOGEHVWlQGHQ�� LQ�GHQHQ�RUJDQLVFKH�$HURVROH�GXUFK�GLH�2[LGDWLRQ� IUHLJHVHW]WHU
QDW�UOLFKHU� .RKOHQZDVVHUVWRIIH� HQWVWHKHQ�� HLQH� HUK|KWH� $Q]DKONRQ]HQWUDWLRQ� DQ
:RONHQNRQGHQVDWLRQVNHUQHQ�DXI�>��@��'LHVH�(UJHEQLVVH�ZHUGHQ�GXUFK�/DERUXQWHUVXFKXQJHQ
YRQ� &58=� 81'� 3$1',6� >��@� JHVW�W]W�� GLH� HLQH� YHUJOHLFKEDUH� $NWLYLHUEDUNHLW� I�U
ZDVVHUO|VOLFKH� 'LFDUERQVlXUHQ� ZLH� I�U� DQRUJDQLVFKH� $HURVRONRPSRQHQWHQ� ��1+���62��EHVWLPPWHQ�� 2UJDQLVFKH� $HURVRONRPSRQHQWHQ� XQG� VSH]LHOO� 0RQR�� XQG� 'LFDUERQVlXUHQ
YHUP|JHQ� DX�HUGHP� GLH�2EHUIOlFKHQVSDQQXQJ� KHUDE]XVHW]WHQ� >��@�� VR� GD�� HLQ�:DFKVWXP
YRQ�.RQGHQVDWLRQVNHUQHQ�VFKRQ�EHL�UHODWLY�JHULQJHQ�:DVVHUGDPSI�EHUVlWWLJXQJHQ�P|JOLFK
LVW��%HGLQJW�GXUFK�GLH�IU�KHUH�$NWLYLHUXQJ�EHL�$QZHVHQKHLW�REHUIOlFKHQDNWLYHU�RUJDQLVFKHU
.RPSRQHQWHQ� YRQ�:RONHQWU|SIFKHQ� VWHLJW� GHUHQ� $Q]DKONRQ]HQWUDWLRQ� XQG� EHZLUNW� GXUFK
GDV� HUK|KWH� 5�FNVWUHXYHUP|JHQ� GHU� :RONHQ� �$OEHGR�� HLQHQ� 6WUDKOXQJVDQWULHE�� DOVR� HLQH
bQGHUXQJ�GHV�(QHUJLHJOHLFKJHZLFKWV�GHU�(UGDWPRVSKlUH��YRQ�ELV�]X����:�P���>��@�
'LH� ]HQWUDOH� )UDJHVWHOOXQJ� XQG� VRPLW� GLH� 0RWLYDWLRQ� I�U� GLH� LP� YRUOLHJHQGHQ
$EVFKOX�EHULFKW� GDUJHVWHOOWHQ�$UEHLWHQ� EHUXKW� DXI� GHU�+\SRWKHVH�� GD��2[LGDWLRQVSURGXNWH
GHU�]XYRU�HPLWWLHUWHQ�RUJDQLVFKHQ�6XEVWDQ]HQ�±�LQVEHVRQGHUH�DXV�ELRJHQHQ�4XHOOHQ�±�QLFKW
QXU� DXI� EHUHLWV� YRUKDQGHQH� $HURVROSDUWLNHO� NRQGHQVLHUHQ� XQG� GDKHU� OHGLJOLFK� GLH
*U|�HQYHUWHLOXQJ� DWPRVSKlULVFKHU� 3DUWLNHO� EHHLQIOXVVHQ�� VRQGHUQ� DXFK� ]XU
3DUWLNHOQHXELOGXQJ�LQ�GHU�7URSRVSKlUH�HLQHQ�VLJQLILNDQWHQ�%HLWUDJ�OHLVWHQ��+LHUEHL�VWHOOW�GLH
3DUWLNHODQ]DKONRQ]HQWUDWLRQ�JHUDGH�LQ�GHU�LQGXVWULHOO�XQEHODVWHWHQ�$WPRVSKlUH�HLQH�NULWLVFKH
*U|�H�I�U�GLH�$EVFKlW]XQJ�GHU�YRP�0HQVFKHQ�YHUXUVDFKWHQ�$HURVROGLFKWHQ�LP�5DKPHQ�YRQ
.OLPDVLPXODWLRQVPRGHOOHQ� GDU� >��� ��@�� 'DEHL� NRQ]HQWULHUHQ� VLFK� MHGRFK� GLH� GHU]HLWLJHQ
8QWHUVXFKXQJHQ� DXI� DQRUJDQLVFKH� .RPSRQHQWHQ�� 3DUWLNHOQHXELOGXQJVSKlQRPHQH� ZHUGHQ
GDKHU� ELVODQJ� �EHUZLHJHQG� �EHU� GLH� 1XNOHDWLRQ� YRQ� 6FKZHIHOVlXUH� HUNOlUW�� HQWZHGHU� DOV
ELQlUHV��+�62��+�2��>�����@�RGHU�WHUQlUHV�6\VWHP��1+��+�62��+�2��>�����@�
,Q� GHQ� OHW]WHQ� -DKUHQ� ]HLJWH� VLFK� DEHU�� GD�� HLQ� =XVDPPHQKDQJ� ]ZLVFKHQ� GHU� 2[LGDWLRQ
OHLFKWIO�FKWLJHU�RUJDQLVFKHU�6XEVWDQ]HQ�XQG�3DUWLNHOQHXELOGXQJVSUR]HVVHQ�ZDKUVFKHLQOLFK�LVW
>��D�� ��E@�� 6R� GHXWHQ� N�U]OLFK� EHREDFKWHWH� 3DUWLNHOQHXELOGXQJVSKlQRPHQH� LQ� ERUHDOHQ
:DOGJHELHWHQ�>��@�DOV�DXFK� LQ�5HLQOXIWJHELHWHQ� LQ�GHQ�86$�XQG�.DQDGD� >������@�DXI�HLQH
P|JOLFKH� %HWHLOLJXQJ� ELRJHQHU� 92&V� DOV� 9RUOlXIHUVWRIIH� I�U� VHNXQGlUH� RUJDQLVFKHU
$HURVROH� KLQ�� 67(3+$128� (7� $/�� >���� ��D�� ��E@� IDQGHQ� ]XGHP� HLQH� SRVLWLYH� .RUUHODWLRQ
]ZLVFKHQ�GHQ�.RQ]HQWUDWLRQHQ�GHU�2[LGDWLRQVSURGXNWH�ELRJHQHU�92&V�XQG�GHU�JHPHVVHQHQ
3DUWLNHODQ]DKONRQ]HQWUDWLRQHQ� EHL� )UHLODQGPHVVXQJHQ�� 'LH� JHQDQQWHQ� 8QWHUVXFKXQJHQ
]HLJHQ��GD��EHL�GHU�%HWUDFKWXQJ�RUJDQLVFKHU�.RPSRQHQWHQ�LQVEHVRQGHUH�2[LGDWLRQVSUR]HVVH
QDW�UOLFKHU� 92&V�PLW� 3DUWLNHOQHXELOGXQJVSKlQRPHQHQ� LQ� GHU� 7URSRVSKlUH� LQ� 9HUELQGXQJ
JHEUDFKW� ZHUGHQ� N|QQHQ�� XQG� VLQG� VRPLW� LQV� %OLFNIHOG� GHV� ZLVVHQVFKDIWOLFKHQ� ,QWHUHVVHV
JHU�FNW�� 'DEHL� OLHIHUQ� OXIWK\JLHQLVFKH� $VSHNWH� DWPRVSKlULVFKHU� 3DUWLNHO� PLW
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DHURG\QDPLVFKHQ�'XUFKPHVVHUQ� NOHLQHU� ����mP�ZHLWHUH� %HZHJJU�QGH� I�U� HLQH� GHWDLOOLHUWH
&KDUDNWHULVLHUXQJ�GHU�=XVDPPHQVHW]XQJ�GHU�DWPRVSKlULVFKHQ�3DUWLNHOSKDVH�>��@�

��� 9RUOlXIHUJDVH�]XU�%LOGXQJ�VHNXQGlUHU�RUJDQLVFKHU�$HURVROSDUWLNHO�
$OV� RUJDQLVFKH� 9RUOlXIHUJDVH� ]XU� %LOGXQJ� VHNXQGlUHU� RUJDQLVFKHU� $HURVROH� VLQG� VRZRKO
UHLQH� .RKOHQZDVVHUVWRIIH� DOV� DXFK� VDXHUVWRIIKDOWLJH� 9HUELQGXQJHQ� ]X� EHU�FNVLFKWLJHQ�� ,P
=XVDPPHQKDQJ� PLW� $HURVROELOGXQJVYRUJlQJHQ� ZLUG� GDKHU� �EOLFKHUZHLVH� I�U� GLHVH
6XEVWDQ]HQ� GHU� %HJULII� ÄIO�FKWLJH� RUJDQLVFKH� 9HUELQGXQJHQ³� �LP� (QJOLVFKHQ� YRODWLOH
RUJDQLF�FRPSRXQGV��92&V��YHUZHQGHW��ZREHL�0HWKDQ�DXIJUXQG�ZHVHQWOLFKHU�8QWHUVFKLHGH
EH]�JOLFK� VHLQHU� 4XHOOHQ� XQG� 6HQNHQ� GDYRQ� DXVJHVFKORVVHQ� LVW�� 'D� IO�FKWLJH� RUJDQLVFKH
9HUELQGXQJHQ� YRQ� XQWHUVFKLHGOLFKVWHQ�4XHOOHQ� LQ� GLH�$WPRVSKlUH� HLQJHWUDJHQ�ZHUGHQ�� LVW
]XQlFKVW� HLQH� 8QWHUVFKHLGXQJ� VRZRKO� DXV� DWPRVSKlUHQFKHPLVFKHQ� DOV� DXFK� DXV
OXIWK\JLHQLVFKHQ� $VSHNWHQ� YRQ� QDW�UOLFKHQ� XQG� DQWKURSRJHQHQ� %HLWUlJHQ� VLQQYROO�� ,P
+LQEOLFN� DXI� GDV� 3RWHQWLDO� GHU� MHZHLOLJHQ� 9RUOlXIHUVXEVWDQ]� ]XU� 3DUWLNHOELOGXQJ� LVW� GHU
'DPSIGUXFN� GHU� 2[LGDWLRQVSURGXNWH� GHU� SULPlU� HPLWWLHUWHQ� 92&V� HLQ� HQWVFKHLGHQHU
3DUDPHWHU��+LHUEHL�ZLUG� LP�DOOJHPHLQHQ�GDYRQ�DXVJHJDQJHQ�� GD�� OHGLJOLFK�.RKOHQZDVVHU�
VWRIIH�PLW�PHKU�DOV�VHFKV�.RKOHQVWRIIDWRPHQ�LP�0ROHN�OJHU�VW�PHUNOLFK�]XU�$HURVROELOGXQJ
LQ� GHU� $WPRVSKlUH� EHLWUDJHQ� >�@�� ,P� 5DKPHQ� GHV� HUVWHQ� 6FKULWWV� GHU� DWPRVSKlULVFKHQ
2[LGDWLRQ�GHU�9RUOlXIHUJDVH��DOVR�GHU�XQPLWWHOEDUHQ�%LOGXQJ�YRQ�2[LGDWLRQVSURGXNWHQ��ILUVW
JHQHUDWLRQ�SURGXFWV��� LVW�GLHVH�$QQDKPH�VLFKHUOLFK�]XWUHIIHQG��'LH�ZHLWHUH�'LVNXVVLRQ�GHU
MHZHLOLJHQ� (LQWUlJH� DQ� 92&V� EHU�FNVLFKWLJW� GDKHU� QXU� K|KHUH� .RKOHQZDVVHUVWRIIH� XQG
VSH]LHOO�VROFKH��GLH�ELRJHQHQ�8UVSUXQJV�VLQG�
%LRJHQH�92&V�ZHUGHQ�YRQ�HLQHU�9LHO]DKO�YRQ�4XHOOHQ�LQ�GLH�$WPRVSKlUH�HLQJHWUDJHQ�ZLH
]��%��/DQGYHJHWDWLRQ��%|GHQ�XQG�0HHUH��'LH�92&�(PLVVLRQHQ�DXV�GHQ�2]HDQHQ�VHW]HQ�VLFK
MHGRFK� KDXSWVlFKOLFK� DXV� &��&��$ONDQHQ� XQG� $ONHQHQ� >�����@�� LQNOXVLYH� ,VRSUHQ� �&�+��>������@� ]XVDPPHQ� XQG� VWHOOHQ� VRPLW� NHLQH� EHGHXWHQGH� 4XHOOHQ� I�U� VHNXQGlUH� RUJDQLVFKH
$HURVROH� GDU�� ,P� *HJHQVDW]� GD]X� HPLWWLHUHQ� %|GHQ� E]Z�� GDV� /DXE�� XQG� 1DGHOVWUHX� GHU
REHUVWHQ�%RGHQVFKLFKWHQ�DXFK�K|KHUH�92&V�ZLH�0RQRWHUSHQH��&��+����>�����@��ZREHL�GLHJOREDOH�MlKUOLFKH�)UHLVHW]XQJ�DXI�FD�����7J�.RKOHQVWRII�JHVFKlW]W�ZLUG�>��@�
1HEHQ� GLHVHQ� 4XHOOHQ� UHSUlVHQWLHUW� GLH� 9HJHWDWLRQ� DXI� GHQ� .RQWLQHQWHQ� GLH
+DXSWHPLVVLRQVTXHOOH�I�U�92&V��'LH�1DGHOQ�XQG�%OlWWHU�OHEHQGHU�3IODQ]HQ�SURGX]LHUHQ�HLQH
9LHO]DKO� RUJDQLVFKHU� 9HUELQGXQJHQ�� YRQ� GHQHQ� HLQ� *UR�WHLO� GXUFK� GLH� 9HUNQ�SIXQJ
YHU]ZHLJWHU� &��(LQKHLWHQ� JHELOGHW� ZLUG�� 'DUDXV� DEJHOHLWHW� ZHUGHQ� GLHVH� 6XEVWDQ]HQ�EHUJHRUGQHW�DXFK�DOV�,VRSUHQRLGH�E]Z��7HUSHQRLGH�EH]HLFKQHW��'LHVH�*UXQGVWUXNWXU�EHUXKW
SULPlU� DXI� HLQHU� JHPHLQVDPHQ� =ZLVFKHQVWXIH� EHL� GHU� %LRV\QWKHVH� GLHVHU� SIODQ]OLFKHQ
6WRIIZHFKVHOSURGXNWH� �� GDV� ³DNWLYH� ,VRSUHQ´� �,VRSHQWHQ\OGLSKRVSKDW�� >��@�� 'LH� I�U� GHQ
3ULPlUVWRIIZHFKVHO� �3KRWRV\QWKHVH�� $WPXQJ�� $XIEDX� GHU� =HOOVWUXNWXU� HWF��� GHU� 3IODQ]HQ
XQJHQXW]WHQ� ,VRSUHQRLGH�ZHUGHQ�GDEHL�PLW� HLQHP�KRKHQ�(QHUJLHDXIZDQG� JHELOGHW� >��@�� GD
VRZRKO�3KRVSKRU\OLHUXQJVHQHUJLH��$73��DOV�DXFK�5HGXNWLRQVlTXLYDOHQWH��1$'+��1$'3+�
YHUEUDXFKW� ZHUGHQ�� 'DEHL� LVW� LQVEHVRQGHUH� GLH� 7DWVDFKH� HUVWDXQOLFK�� GD�� HLQ� 7HLO� GHU
JHELOGHWHQ�6XEVWDQ]HQ�XQPLWWHOEDU�QDFK�LKUHU�6\QWKHVH�ZLHGHU�DQ�GLH�$WPRVSKlUH�DEJHJHEHQ
ZHUGHQ�>��@�� (V� ZLUG� DOOHUGLQJV� DQJHQRPPHQ�� GD�� GLHVH� IO�FKWLJHQ� ELRJHQHQ� .RKOHQ�
ZDVVHUVWRIIH�DXFK�ZLFKWLJH�)XQNWLRQHQ�]XP�1XW]HQ�GHU�3IODQ]H��EHUQHKPHQ��'LHVH�EHVWHKHQ
EHLVSLHOVZHLVH�LQ�GHU�(UK|KXQJ�GHU�0HPEUDQVWDELOLWlW�EHL�+LW]HVWUH��>��@��LQ�GHU�$QORFNXQJ
YRQ�WLHULVFKHQ�%HVWlXEHUQ�RGHU�LQ�GHU�$EZHKU�YRQ�6FKlGOLQJHQ�>��@�
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�

:LH�EHUHLWV�HUZlKQW��VLQG�ELRJHQH�92&V��GLH�DXIJUXQG�LKUHV�'DPSIGUXFNV�YRQ�%OlWWHUQ�XQG
1DGHOQ�DQ�GLH�$WPRVSKlUH�DEJHJHEHQ�ZHUGHQ��QLFKW�QXU�I�U�GLH�3IODQ]H�VHOEVW��VRQGHUQ�DXFK
I�U�DWPRVSKlUHQFKHPLVFKH�3UR]HVVH�YRQ�%HGHXWXQJ��0RQR��XQG�6HVTXLWHUSHQH�ELOGHQ�GDEHL
GLH�EHLGHQ�ZLFKWLJVWHQ�6XEVWDQ]JUXSSHQ��GLH� I�U�GLH�$HURVROELOGXQJ�EHU�FNVLFKWLJW�ZHUGHQ
P�VVHQ��(LQH�JHVLFKHUWH�$EVFKlW]XQJ�GHU�TXHOOHQEH]RJHQHQ�$EJDEHUDWHQ�I�U�ELRJHQH�92&V
LVW� MHGRFK� GXUFK� GLH� XQJHQ�JHQGH� .HQQWQLV� GHU� YHUVFKLHGHQHQ� (LQIOX�IDNWRUHQ� DXI� GLH
.RKOHQZDVVHUVWRIIDEJDEH�GHU�3IODQ]HQ�HUVFKZHUW��,Q�EH]XJ�DXI�NXU]]HLWOLFKH�9DULDWLRQHQ�GHU
0RQR��XQG�6HVTXLWHUSHQIUHLVHW]XQJHQ�ZHUGHQ� LQVEHVRQGHUH� GLH�7HPSHUDWXU� XQG�6WUDKOXQJ
>������@�DEHU�DXFK�MDKUHV]HLWOLFKH�(LQIO�VVH�VRZLH�6FKlGOLQJVEHIDOO�>��@�RGHU�2]RQVWUH��>��@
JHQDQQW��ZHOFKH�GLH�+|KH�GHU�)UHLVHW]XQJVUDWH�EHHLQIOXVVHQ�
,Q� 7DEHOOH� �� ILQGHW� VLFK� HLQH� $EVFKlW]XQJ� GHU� PLWWOHUHQ� SUR� -DKU� JOREDO� IUHLJHVHW]WHQ
0RQRWHUSHQH� XQG� 6HVTXLWHUSHQH�� GLH� I�U� $HURVROELOGXQJVSUR]HVVH� LQ� %HWUDFKW� JH]RJHQ
ZHUGHQ�� 'HPQDFK� OLHJW� GHU� *HVDPWHLQWUDJ� ZHOWZHLW� EHL� FD�� ���� 7J� SUR� -DKU�� ZREHL� HLQH
(PLVVLRQ� YRQ� ��� 7J� SUR� -DKU� I�U� ZHLWHUH� K|KHU�PROHNXODUH� 92&V� JUXQGVlW]OLFK
KLQ]XJH]RJHQ�ZHUGHQ�PX���'LH�8QVLFKHUKHLW�GLHVHU�$EVFKlW]XQJHQ�LVW�DXVJHVSURFKHQ�KRFK
XQG�OLHJW�I�U�0RQRWHUSHQHPLVVLRQHQ�FD��EHL�HLQHP�)DNWRU���>��@�XQG�I�U�GLH�UHVWOLFKHQ�92&V
FD�� EHL� HLQHP� )DNWRU� �� >��@�� 'DUDXV� HUJLEW� VLFK� QDFK� KHXWLJHP� .HQQWQLVVWDQG� HLQ
*HVDPWHLQWUDJ�QDW�UOLFKHU�SDUWLNHOELOGHQGHU�92&V�YRQ����±�����7J�.RKOHQVWRII�SUR�-DKU�

7DE�����$EVFKlW]XQJ�GHU�PLWWOHUHQ�JOREDOHQ�MlKUOLFKHQ�)UHLVHW]XQJ�DHURVROELOGHQGHU�ELRJHQHU�92&V�
4XHOOH 0LWWOHUH�$EJDEH�YRQ0RQRWHUSHQ�>7J�&�-DKU��@ 0LWWOHUH�$EJDEH�YRQ6HVTXLWHUSHQ�>7J�&�-DKU��@

9HJHWDWLRQ �������������������������� �����������������������������
%|GHQ ��������������������������� �������������������������������
%O�WHQ ���������������������������� �����������������������������
7RWDO �������������������������� �������������������������������

DXV�>��@�

'LH�JUR�HQ�8QVLFKHUKHLWHQ�EHL�GHU�$EVFKlW]XQJ�GHU�JOREDOHQ�MlKUOLFKHQ�(PLVVLRQVUDWHQ�SUR
-DKU� HUJHEHQ� VLFK� LQVEHVRQGHUH� GXUFK� GLH� LQKRPRJHQH� 9HUWHLOXQJ� LKUHU� 4XHOOHQ� �EHU� GLH
JHVDPWH� /DQGIOlFKH� GHU� (UGREHUIOlFKH� DOV� DXFK� GXUFK� GHUHQ� ]XP� 7HLO� MDKUHV]HLOLFK
EHLQIOX�WH� 4XHOOHQVWlUNH�� +LHUEHL� VLQG� LQVEHVRQGHUH� GLH� 7URSHQ� PLW� LKUHQ� LPPHUJU�QHQ
5HJHQZlOGHUQ�� EHL� ZHOFKHQ� GLH� $EVFKlW]XQJ� GHU� 1HWWRSULPlUSURGXNWLRQ� GXUFK� GHUHQ
)ORUHQUHLFKWXP�VWDUN�HUVFKZHUW�LVW��DOV�GLH�PLW�$EVWDQG�ZLFKWLJVWH�4XHOOH�I�U�ELRJHQH�92&V
]X�EHU�FNVLFKWLJHQ��(LQH�YHUJOHLFKVZHLVH�OHLFKWH�$EVFKlW]XQJ�NDQQ�KLQJHJHQ�I�U�JHPl�LJWH
.OLPD]RQHQ�DXIJUXQG�GHU�JHULQJHUHQ�$UWHQYLHOIDOW�YROO]RJHQ�ZHUGHQ�
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�

��� 6HNXQGlUH�RUJDQLVFKH�$HURVROH��62$�
'LH�/LFKWVWUHXXQJ�DQ�3DUWLNHOQ�EHZLUNW��GD��XQWHU�JHHLJQHWHQ�%HGLQJXQJHQ�$HURVROELOGXQJV�
SUR]HVVH� LQ� GHU� 1DWXU� E]Z�� LQ� XQVHUHU� 8PZHOW� YLVXHOO� ZDKUJHQRPPHQ� ZHUGHQ� N|QQHQ�
'LHVHV� DHURVROVSH]LILVFKH� 3KlQRPHQ� ZXUGH� LP� -DKUH� ����� YRQ� :HQW� PLW� GHQ
7HUSHQHPLVVLRQHQ�GHU�9HJHWDWLRQ�LQ�9HUELQGXQJ�JHEUDFKW�XQG�LQ�VHLQHP�$UWLNHO��%OXH�KD]HV
LQ� WKH� DWPRVSKHUH�� HUVWPDOLJ� EHVFKULHEHQ� >��@�� ,Q� GLUHNWHP� =XVDPPHQKDQJ� PLW� GLHVHP
3KlQRPHQ�ZHUGHQ�HLQH�5HLKH�YRQ�EHZDOGHWHQ�%HUJUHJLRQHQ�LQ�YHUVFKLHGHQHQ�/lQGHUQ�ZLH
]��%�� LQ�$XVWUDOLHQ�RGHU�GHQ�86$�DOV�%OXH�0RXQWDLQV��%OXH�5LGJHV�RGHU�6PRN\�0RXQWDLQV
E]Z��*UHDW�6PRN\�0RXQWDLQV�EH]HLFKQHW�
'LH� +DXSWXUVDFKH� GLHVHU� UHJLRQDO� DXIWUHWHQGHQ� $HURVROELOGXQJVSKlQRPHQH� LVW� GLH� UHODWLY
VFKQHOOH� WURSRVSKlULVFKH� 2[LGDWLRQ� QDW�UOLFK� IUHLJHVHW]WHU� 92&V�� +LHUDXV� HUJHEHQ� VLFK
EH]RJHQ�DXI�92&V�PLWWOHUH�DWPRVSKlULVFKH�/HEHQVGDXHUQ�YRQ�HLQLJHQ�0LQXWHQ�ELV�ZHQLJHQ
6WXQGHQ� LQ� $EKlQJLJNHLW� YRQ� GHU� 5HDNWLYLWlW� GHU� 6XEVWDQ]HQ� JHJHQ�EHU� GHP� MHZHLOLJHQ
2[LGDWLRQVPLWWHO�LQ�GHU�7URSRVKlUH�>�����@��(LQ�*UR�WHLO�GHU�YHJHWDWLY�HPLWWLHUWHQ�ELRJHQHQ
92&V� UHDJLHUW� GDEHL� DXIJUXQG� LKUHV� XQJHVlWWLJWHQ�&KDUDNWHUV� QLFKW� QXU�PLW�2+�5DGLNDOHQ
VRQGHUQ� DXFK� PLW� 1LWUDW�5DGLNDOHQ� �12��� VRZLH� PLW� 2]RQ� LQ� GHU� 7URSRVSKlUH�� (LQ� ]XUDOOJHPHLQHQ� hEHUVLFKW� GLHQOLFKHV� 6FKHPD� WURSRVSKlULVFKHU� 2[LGDWLRQVSUR]HVVH� ZLUG� DP
%HLVSLHO�GHU�*DVSKDVHQR[LGDWLRQ�YRQ�a�3LQHQ�LQ�$EELOGXQJ���JH]HLJW�

$EE���� �6FKHPD�]XU�WURSRVSKlULVFKHQ�92&�2[LGDWLRQ�DP�%HLVSLHO�GHV�HQGRF\FOLVFKHQ�0RQRWHUSHQVa�3LQHQ�XQWHU�DOOHLQLJHU�(LQEH]LHKXQJ�GHU�MHZHLOV�ZLFKWLJVWHQ�UDGLNDOLVFKHQ�=ZLVFKHQVWXIH�

8QDEKlQJLJ�YRQ�GHQ�MHZHLOLJHQ�WURSRVSKlULVFKHQ�2[LGDWLRQVPLWWHOQ�YHUOlXIW�GLH�%LOGXQJ�GHU
XQWHUVFKLHGOLFKHQ�� UHODWLY� VWDELOHQ� 5HDNWLRQVSURGXNWH� �EHU� NXU]OHELJH� UDGLNDOLVFKH

��2�

��2+

��12�
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=ZLVFKHQVWXIHQ�XQG�GHUHQ�)ROJHUHDNWLRQHQ��$XFK�*DVSKDVHQSURGXNWH�ZLH�.RKOHQPRQR[LG�
)RUPDOGHK\G�� $FHWRQ� RGHU� NXU]NHWWLJH� RUJDQLVFKH� 3HUR[LGH� >�����@� EHVLW]HQ� GDEHL� HLQHQ
HQWVFKHLGHQGHQ�(LQIOX��DXI�GLH�&KHPLH�GHU�$WPRVSKlUH��EHLVSLHOVZHLVH�EHL�GHU�2]RQELOGXQJ
LQ�GHU�7URSRVSKlUH��)�U�$HURVROELOGXQJVSUR]HVVH� VLQG�DEHU�QXU� VROFKH�2[LGDWLRQVSURGXNWH
YRQ� ,QWHUHVVH�� ZHOFKH� HLQHQ� GHXWOLFK� QLHGULJHUHQ� 'DPSIGUXFN� LP� 9HUJOHLFK� ]X� LKUHP
MHZHLOLJHQ�(GXNW�DXIZHLVHQ��(LQ�VROFKHV�3URGXNW�LVW�]XP�%HLVSLHO�GLH�EHL�GHU�2[LGDWLRQ�YRQa-3LQHQ� JHELOGHWH� &���'LFDUERQ\OYHUELQGXQJ� 3LQRQDOGHK\G�� ZHOFKH� ]XU� *UXSSH� GHU³PLWWHOIO�FKWLJHQ´� 3URGXNWH� �VHPLYRODWLOH� SURGXFWV�� JHK|UW�� 'HUDUWLJH� 9HUELQGXQJHQ�� GLH
VRZRKO�LQ�GHU�*DV��DOV�DXFK�3DUWLNHOSKDVH�YRUOLHJHQ��N|QQHQ�GXUFK�.RQGHQVDWLRQ�DXI�VFKRQ
YRUKDQGHQH�$HURVROSDUWLNHO�GLH�*U|�HQYHUWHLOXQJ��XQG�GDPLW�GDV�9ROXPHQ�E]Z��GLH�0DVVH�
GHU� H[LVWLHUHQGHQ� 3DUWLNHOSKDVH� ZHVHQWOLFK� EHHLQIOXVVHQ�� 1HEHQ� GHU� KHWHURJHQHQ
.RQGHQVDWLRQ�NDQQ�HLQH�1HXELOGXQJ�YRQ�$HURVROSDUWLNHOQ�GXUFK�KRPRJHQH�1XNOHDWLRQ�XQG
VRPLW� HLQH�(UK|KXQJ� GHU� YRUKDQGHQHQ� 3DUWLNHODQ]DKONRQ]HQWUDWLRQ� LQ� GHU�$WPRVSKlUH� QXU
GXUFK�VHKU�VFKZHUIO�FKWLJH�9HUELQGXQJHQ�ZLH�]��%��'LFDUERQVlXUHQ�UHDOLVLHUW�ZHUGHQ��%HLGH
3UR]HVVH�� DOVR� KHWHURJHQH� .RQGHQVDWLRQ� XQG� KRPRJHQH� 1XNOHDWLRQ� VHNXQGlU� JHELOGHWHU
RUJDQLVFKHU� 6XEVWDQ]HQ�� VWHOOHQ� ZLFKWLJH� .ULWHULHQ� I�U� GLH� LP� 5DKPHQ� GHV� YRUOLHJHQGHQ
$EVFKOX�EHULFKWV� GDUJHVWHOOWHQ� $UEHLWHQ� ZLH� DXFK� I�U� GLH� ,QWHUSUHWDWLRQ� GHU� HU]LHOWHQ
(UJHEQLVVH�GDU�
$EVFKOLH�HQG� VROO� QRFK� NXU]� DXI� GLH�&KDUDNWHULVLHUXQJ� GHU� FKHPLVFKHQ�=XVDPPHQVHW]XQJ
QDW�UOLFK� JHELOGHWHU� DWPRVSKlULVFKHU� $HURVROH� XQG� GDPLW� YHUEXQGHQH� 3UREOHPDWLNHQ
HLQJHJDQJHQ� ZHUGHQ�� 6R� NDQQ� GLH� .RQ]HQWUDWLRQ� SDUWLNHOJHEXQGHQHU� RUJDQLVFKHU
.RKOHQVWRIIYHUELQGXQJHQ�DXIJUXQG�YLHOIlOWLJHU�(LQIO�VVH�VWDUN�YDULLHUHQ��,Q�GHU�5HJHO��OLHJHQ
GLHVH� DEHU� LP� .RQ]HQWUDWLRQVEHUHLFK� XP� ���mJ�P��� LQ� VWlGWLVFKHQ� XQG� XP� ��mJ�P��� LQ
HQWOHJHQHUHQ�5HJLRQHQ��ZREHL� GHU� SUR]HQWXDOH�0DVVHQDQWHLO� RUJDQLVFKHU�9HUELQGXQJHQ� DQ
GHU�*HVDPWDHURVROPDVVH�LQ�HPLWWHQWHQ�IHUQHQ�*HELHWHQ�PHKU�DOV������EHWUDJHQ�NDQQ�
$EE����� =XVDPPHQVWHOOXQJ� GHUDEJHVFKlW]WHQ�JOREDOHQ�%HLWUlJH�]XSDUWLNHOJHEXQGHQHP� RUJDQLVFKHQ.RKOHQVWRII� LQ� GHU� $WPRVSKlUH�=DKOHQDQJDEHQ� LQ� 7J� &� -DKU� ���DXV�>��@�
������������92&��
"

���
��

��

9HJHWDWLRQ
�LQFO��%|GHQ� %LRPDVVH�YHUEUHQQXQJ 1XW]XQJ�IRVVLOHU�%UHQQVWRIIH

��
��

��SULPlUHU�2&

������
�������

!���
VHNXQGlUHU�2&

*DV�3DUWLNHO�.RQYHUVLRQ
�
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��

'LH�8QWHUVFKHLGXQJ�E]Z��4XDQWLIL]LHUXQJ�YRQ�GLUHNW�HPLWWLHUWHQ�SULPlUHQ�XQG�HUVW�VHNXQGlU
JHELOGHWHQ� RUJDQLVFKHQ� $HURVRONRPSRQHQWHQ� ZlUH� GDEHL� YRQ� ZHVHQWOLFKHU� %HGHXWXQJ�� LVW
DEHU� DQKDQG� YRQ� )HOGPHVVXQJHQ� GHU]HLW� QLFKW� P|JOLFK�� 'HU� UHODWLYH� %HLWUDJ� VHNXQGlUHU
RUJDQLVFKHU�$HURVRONRPSRQHQWHQ�]X�GHQ�JHPHVVHQHQ�2&�.RQ]HQWUDWLRQHQ�ZLUG�GHU]HLW�QXU
�EHU� LQGLUHNWH� 0HWKRGHQ� PLWWHOV� 7UDFHU� >�����@� XQG� (PLVVLRQGDWHQ� GHU� 9RUOlXIHU� LQ
9HUELQGXQJ�PLW�0RGHOOUHFKQXQJHQ� >�����@� DEJHVFKlW]W��'LH� VR� HUKDOWHQHQ�$EVFKlW]XQJHQ
GHV� VHNXQGlUHQ� %HLWUDJV� ]XU� RUJDQLVFKHQ� 3DUWLNHOSKDVH� HUJHEHQ� HLQHQ� 62$�$QWHLO� LP
%HUHLFK�YRQ����ELV�������'HU�$QWHLO�GHU�VHNXQGlUHQ�RUJDQLVFKHQ�$HURVRONRPSRQHQWHQ�NDQQ
MHGRFK� VSH]LHOO� DP� IU�KHQ� 1DFKPLWWDJ� GHQ� SULPlUHQ� $QWHLO� GHXWOLFK� �EHUVWHLJHQ� >���� ��@�
%DVLHUHQG� DXI� GHP� GHU]HLWLJHQ� .HQQWQLVVWDQG� VLQG� LQ� $EELOGXQJ��� GLH� DEJHVFKlW]WHQ
JOREDOHQ�%HLWUlJH�]X�SDUWLNHOJHEXQGHQHP�RUJDQLVFKHQ�.RKOHQVWRII�YHUPHUNW�ZRUGHQ��+LHEHL
VLQG�GLH�6FKlW]XQJHQ�GHU�DQWKURSRJHQHQ�4XHOOHQ��EHGLQJW�GXUFK�HLQH�YHUJOHLFKVZHLVH�JHQDXH
.HQQWQLV�GHU�XPJHVHW]WHQ�6WRIIPHQJHQ��PLW�JHULQJHUHQ�8QVLFKHUKHLWHQ�EHKDIWHW� DOV�GLH�GHU
QDW�UOLFKHQ�4XHOOHQ�� )�U� HLQLJH� QDW�UOLFKH�4XHOOHQ��ZLH� GHP�(LQWUDJ� SULPlUHU� RUJDQLVFKHU
$HURVROSDUWLNHO� DXV� GHU� 9HJHWDWLRQ�� ZXUGH� GHPHQWVSUHFKHQG� DXI� HLQH� =DKOHQDQJDEH
YHU]LFKWHW�
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��

�� $QDO\WLN�OXIWJHWUDJHQHU�RUJDQLVFKHU�.RPSRQHQWHQ
,Q�GHQ�IROJHQGHQ�$EVFKQLWWHQ�VROO�HLQ�NXU]HU�hEHUEOLFN��EHU�DNWXHOOH�DQDO\WLVFKH�0HWKRGHQ
]XU�%HVWLPPXQJ�XQG�,GHQWLIL]LHUXQJ�PLWWHO��ELV�VFKZHUIO�FKWLJHU�OXIWJHWUDJHQHU�RUJDQLVFKHU
.RPSRQHQWHQ� JHJHEHQ�ZHUGHQ�� ,P�0LWWHOSXQNW� GHU� 'DUVWHOOXQJ� VWHKHQ� 2Q�OLQH�0HWKRGHQ
I�U� HLQH� ]HLWOLFK� KRFKDXIJHO|VWH� $QDO\VH� VRZLH� DQDO\WLVFKH� 9HUIDKUHQ�� GLH� VSH]LHOO� ]XU
&KDUDNWHULVLHUXQJ�SDUWLNHOJHEXQGHQHU�RUJDQLVFKHU�6SXUHQEHVWDQGWHLOH�JHHLJQHW�VLQG�

��� %HVWLPPXQJ�RUJDQLVFKHU�6XEVWDQ]HQ�LQ�GHU�*DVSKDVH
,P� *HJHQVDW]� ]XU� $QDO\VH� VHKU� OHLFKWIO�FKWLJHU� .RKOHQZDVVHUVWRIIH� ZHUGHQ� I�U� GLH
GLVNRQWLQXLHUOLFKH� $QDO\VH� YRQ� &DUERQ\OYHUELQGXQJHQ� DXIJUXQG� LKUHU� JHULQJHUHQ
)O�FKWLJNHLW�LQ�GHU�5HJHO�'HULYDWLVLHUXQJVYHUIDKUHQ�HLQJHVHW]W��(LQ�JHEUlXFKOLFKHV�5HDJHQ]
I�U� GLH� 'HULYDWLVLHUXQJ� LVW� '13+� �����'LQLWURSKHQ\OK\GUD]LQ��� +LHUEHL� HUIROJW� GLH
'HULYDWLVLHUXQJ� GHU� &DUERQ\OYHUELQGXQJHQ� ]XPHLVW� ZlKUHQG� LKUHU� 3UREHQDKPH� DXI
$GVRUEHQWLHQ� JHIROJW� YRQ� HLQHU� *&�7UHQQXQJ� XQG� HLQHU� 06�'HWHNWLRQ� >��@�� 8P� HLQH
0LQLPLHUXQJ� GHU� $QDO\VHQ]HLWHQ� I�U� GLHVH� 6XEVWDQ]NODVVH� ]X� HUUHLFKHQ�� LVW� MHGRFK� HLQH
5HGX]LHUXQJ�GHU�$QDO\VHQVFKULWWH��3UREHQDKPH���7UHQQXQJ���'HWHNWLRQ��QRWZHQGLJ��'LUHNWH
VSHNWURVNRSLVFKH�0H�YHUIDKUHQ�ZLH�)7,5��IRXULHU� WUDQVIRUP�LQIUDUHG�VSHFWURVFRS\��ELHWHQ
VLFK�KLHU]X�DQ�>������@��VLQG�DEHU�]XP�HLQHQ�QXU� I�U�EHVWLPPWH�6XEVWDQ]NODVVHQ�HLQVHW]EDU
XQG�]XP�DQGHUHQ�HPSILQGOLFK�JHJHQ�EHU�6W|UNRPSRQHQWHQ�ZLH�:DVVHUGDPSI�
1HXHUH� LQVWUXPHQWHOOH� (QWZLFNOXQJHQ� LP� %HUHLFK� GHU� RUJDQLVFKHQ� 0DVVHQVSHNWURPHWULH
N|QQHQ�SULQ]LSLHOO�VHKU�YLHOH�XQWHUVFKLHGOLFKH�RUJDQLVFKH�6XEVWDQ]HQ�HUIDVVHQ�XQG�HUODXEHQ
]XP� 7HLO� DXFK� GLH� TXDQWLWDWLYH� %HVWLPPXQJ� YRQ� (LQ]HONRPSRQHQWHQ� DXV� NRPSOH[HQ
*HPLVFKHQ�LQ�(FKW]HLW�� ,P�5DKPHQ�GLHVHU�$QDO\VHQYHUIDKUHQ�GLHQW�GLH�,RQLVDWLRQVPHWKRGH
DOV�HUVWH�6HOHNWLYLWlWVVWXIH��(LQH�GHUDUWLJH�VHOHNWLYH�,RQLVDWLRQVWHFKQLN�LVW�GLH�/DVHU�LQGX]LHUWH
,RQLVDWLRQ�GHU�$QDO\WHQ�RGHU�DXFK�5(03,��UHVRQDQFH�HQKDQFHG�PXOWLSKRWRQ�LRQL]DWLRQ�� LQ
.RPELQDWLRQ� PLW� HLQHP� )OXJ]HLWPDVVHQVSHNWURPHWHU� �WLPH�RI�IOLJKW�� 72)��� ,Q� GHU� OHW]WHQ
=HLW�ZXUGH�GLHVH�7HFKQLN� I�U�GLH�2Q�OLQH�$QDO\WLN� NRPSOH[HU�.RKOHQZDVVHUVWRIIJHPLVFKH
ZHLWHUHQWZLFNHOW�XQG�LQ�HLQ�PRELOHV�6\VWHP�LQWHJULHUW�XP�EHLVSLHOVZHLVH�'LR[LQ�,QGLNDWRUHQ
RGHU�3$+V�LQ�5DXFKJDVHQ�ELV�KLQXQWHU�LQ�GHQ�SSW�Y�Y��%HUHLFK�]X�EHVWLPPHQ�>�����@�
,P� ZHLWHUHQ� HLJQHW� VLFK� I�U� GLH� 2Q�OLQH�$QDO\VH� RUJDQLVFKHU� 6XEVWDQ]HQ� VSH]LHOO� GLH
FKHPLVFKH� ,RQLVDWLRQ� �FKHPLFDO� LRQLVDWLRQ��&,��� GHUHQ�3ULQ]LSLHQ� LQ� HLQHP� HLJHQHQ�.DSLWHO
QRFK� GHWDLOOLHUW� HUOlXWHUW� ZHUGHQ� VROOHQ�� (LQ� DQDO\WLVFKHV� 9HUIDKUHQ�� GDV� DXI� GLHVHU
,RQLVDWLRQVWHFKQLN� EDVLHUW� LVW� 375�06� �SURWRQ� WUDQVIHU� UHDFWLRQ���PDVV� VSHFWURPHWU\�
375�06���+LHUEHL�ZHUGHQ�+�2��DOV�3ULPlU�,RQHQ�HLQJHVHW]W��ZHOFKH�GDQQ�LQ�HLQHU�'ULIWU|KUH
�5HDNWLRQV]RQH�� YRU� GHP� 06�(LQOD�V\VWHP� PLW� GHQ� $QDO\WHQ� UHDJLHUHQ� XQG� VRPLW� GLH
%LOGXQJ� SURWRQLHUWHU� $QDO\WPROHN�OH� EHZLUNHQ� N|QQHQ� >�����@�� 'LH� 6HOHNWLYLWlW� GLHVHU
7HFKQLN� HUJLEW� VLFK� DXV�GHQ�XQWHUVFKLHGOLFKHQ�3URWRQHQDIILQLWlWHQ�GHU�$QDO\WHQ��ZREHL�GLH
PHLVWHQ� DWPRVSKlULVFKHQ� +DXSWNRPSRQHQWHQ� HLQH� JHULQJHUH� 3URWRQHQDIILQLWlW� DOV� :DVVHU
EHVLW]HQ� XQG� IROJOLFK� QLFKW� LRQLVLHUW� ZHUGHQ�� ,P� *HJHQVDW]� GD]X� LVW� GLH� 3URWRQHQDIILQLWlW
HLQHU�9LHO]DKO�RUJDQLVFKHU�9HUELQGXQJHQ�K|KHU� DOV� GLH�YRQ�+�2��� VR� GD�� HV� ]X�3URWRQHQ�
7UDQVIHU�5HDNWLRQHQ� LQ� GHU� 5HDNWLRQV]RQH� XQG� VRPLW� ]XU� FKHPLVFKHQ� ,RQLVDWLRQ� GHU
$QDO\WHQ�NRPPW��'LHVH�7HFKQLN�HUP|JOLFKW�]HLWOLFK�KRFKDXIJHO|VWH�0HVVXQJHQ�YRQ�HLQLJHQ
.RKOHQZDVVHUVWRIIHQ�ELV� LQ� GHQ� XQWHUHQ� SSW�Y�Y��%HUHLFK� KLQXQWHU�� (LQ� VHKU� lKQOLFKHV�2Q�
OLQH�6\VWHP�� ZHOFKHV� HEHQIDOOV� N�QVWOLFK� HU]HXJWH� 3ULPlULRQHQ� PLW� GHQ� $QDO\WHQ� LQ� HLQHU
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5HDNWLRQV]RQH�LQ�.RQWDNW�EULQJW��EHVFKUlQNW�VLFK�DXI�GHQ�(LQVDW]�QHJDWLYHU�3ULPlULRQHQ�XQG
VRPLW�DXI�GLH�%LOGXQJ�YRQ�$QDO\WDQLRQHQ�>�����@�

��� $QDO\WLN�SDUWLNHOJHEXQGHQHU�RUJDQLVFKHU�6XEVWDQ]HQ
'HU�$QWHLO�RUJDQLVFKHU�6XEVWDQ]HQ�LQ�NRKOHQVWRIIKDOWLJHQ�$HURVROSDUWLNHOQ�ZLUG�]XPHLVW�DXI
%DVLV� WKHUPLVFKHU� RGHU� WKHUPR�RSWLVFKHU� 9HUIDKUHQ� EHVWLPPW�� 'LHVH� 0HWKRGHQ� VLQG� DEHU
OHGLJOLFK�LQ�GHU�/DJH�RUJDQLVFKHQ�YRQ�HOHPHQWDUHP�.RKOHQVWRII�]X�XQWHUVFKHLGHQ��2&�(&�
>��@��GD�GLH�JHVDPPHOWHQ�$HURVROSDUWLNHO� HLQHP� IHVWHQ�7HPSHUDWXUSURJUDPP�XQWHU�=XVDW]
YHUVFKLHGHQHU�*DVH� �UHLQHV�+HOLXP�RGHU�1���VSlWHU�XQWHU�2��=XVDW]��XQWHUOLHJHQ��XQG�VRPLWHLQ� 6XPPHQVLJQDO� �]�� %�� GXUFK�0HVVXQJ� YRQ� IUHLJHVHW]WHQ�&2��� HUKDOWHQ�ZLUG�� 7URW]� GHU(LQIDFKKHLW� GLHVHU� 0HWKRGH� HUVFKZHUHQ� QHEHQ� GHU� XQVLFKHUHQ� )HVWOHJXQJ� GHU
*UHQ]WHPSHUDWXU� ]XU� 8QWHUVFKHLGXQJ� YRQ� 2&� XQG� (&� YRU� DOOHP� 3UREHQDKPHDUWHIDNWH
YHUOl�OLFKH� $XVVDJHQ� ]XP� RUJDQLVFKHQ� 6XEVWDQ]DQWHLO� >�����@�� 8P� DXVVDJHNUlIWLJHUH
,QIRUPDWLRQHQ� DOV� OHGLJOLFK� GDV� 9HUKlOWQLV� ]ZLVFKHQ� RUJDQLVFKHQ� XQG� HOHPHQWDUHP
.RKOHQVWRII� �EHU� GLH� =XVDPPHQVHW]XQJ� GHU� DWPRVSKlULVFKHQ� 3DUWLNHOSKDVH� ]X� HUKDOWHQ�
P�VVHQ� VSHNWURVNRSLVFKH� 8QWHUVXFKXQJHQ� DQ� GHQ� JHVDPPHOWHQ� 3DUWLNHOQ� GXUFKJHI�KUW
ZHUGHQ��6R�N|QQHQ�105���)7,5��XQG�89�9,6��VSHNWURVNRSLVFKH�$QDO\VHQ�GLH�%HVWLPPXQJ
GHV� *HKDOWV� DQ� PDNURPROHNXODUHQ� RUJDQLVFKHQ� 9HUELQGXQJHQ� LQ� OXIWJHWUDJHQHQ� 3DUWLNHOQ
HUOHLFKWHUQ�>��@�
)�U�GHQ�)DOO��GD��HLQH�HLQGHXWLJH�6SH]LDWLRQ�RUJDQLVFKHU�.RPSRQHQWHQ�XQWHU�1DFKZHLV�YRQ
(LQ]HOYHUELQGXQJHQ� GXUFKJHI�KUW� ZHUGHQ� VROO�� NDQQ� DXI� FKURPDWRJUDSKLVFKH� 9HUIDKUHQ� LQ
.RPELQDWLRQ� PLW� GHU� 0DVVHQVSHNWURPHWULH� LQ� GHU� 5HJHO� QLFKW� YHU]LFKWHW� ZHUGHQ�
*DVFKURPDWRJUDSLVFKH� 9HUIDKUHQ� ]XU� $QDO\VH� GHU� WUHQQEDUHQ� $QWHLOH� GHV� RUJDQLVFKHQ
$HURVROV�>�����@�VLQG�GDEHL�QXU�GDQQ�]ZHFNPl�LJ��ZHQQ�JHHLJQHWH�6FKO�VVHONRPSRQHQWHQ
�7UDFHU��I�U�$HURVROTXHOOHQ�]X�9HUI�JXQJ�VWHKHQ��0LW�+LOIH�HLQHU�TXDQWLWDWLYHQ�%HVWLPPXQJ
GHU� 7UDFHU� NDQQ� DQVFKOLH�HQG� DXI� GHQ� %HLWUDJ� YHUVFKLHGHQHU� $HURVROTXHOOHQ� ]XU
DWPRVSKlULVFKHQ� 3DUWLNHOSKDVH� JHVFKORVVHQ�ZHUGHQ�� $XIJUXQG� GHU� NRPSOH[HQ� =XVDPPHQ�
VHW]XQJ�VHNXQGlU�JHELOGHWHU�RUJDQLVFKHU�$HURVRONRPSRQHQWHQ�JLEW� HV� MHGRFK�I�U�QDW�UOLFKH
$HURVROTXHOOHQ� NHLQH� HLQGHXWLJHQ� WUHQQEDUHQ� PROHNXODUHQ� 0DUNHU�� 'LH� I�U� VHNXQGlUH
RUJDQLVFKH�$HURVROH�FKDUDNWHULVWLVFKHQ�'LFDUERQVlXUHQ�P�VVHQ�GDKHU�GXUFK�'HULYDWLVLHUXQJ
LQ�LKUH�(VWHU��EHUI�KUW�ZHUGHQ��XP�DQVFKOLH�HQG�PLWWHOV�*&�06�EHVWLPPW�ZHUGHQ�]X�N|QQHQ
>�����@�
)�U�GLH�FKHPLVFKH�$QDO\VH�VHKU�VFKZHUIO�FKWLJHU�RGHU� WKHUPLVFK�ODELOHU�9HUELQGXQJHQ�� I�U
ZHOFKH� NHLQH� JHHLJQHWHQ� 'HULYDWLVLHUXQJVWHFKQLNHQ� YHUI�JEDU� VLQG�� LVW� GHU� (LQVDW]
IO�VVLJFKURPDWRJUDSKLVFKHU�7UHQQPHWKRGHQ�QRWZHQGLJ��,P�%HUHLFK�GHU�$WPRVSKlUHQFKHPLH
VLQG� VR� ]��%�� VRZRKO� SRWHQWLHOO� NDQ]HURJHQ� ZLUNHQGHQGH� 3$+V� DOV� DXFK� GHUHQ
DWPRVSKlULVFKH� 5HDNWLRQVSURGXNWH� LQ� RGHU� DXI� OXIWJHWUDJHQHQ� 3DUWLNHOQ� PLWWHOV
+3/&�$3&,�06� �SUHVVXUH� FKHPLFDO� LRQLVDWLRQ� �� PDVV� VSHFWURPHWU\�� EHVWLPPW� ZRUGHQ
>��D����E@��9HUJOHLFKEDUH�DQDO\WLVFKH�$QVlW]H�DXI�%DVLV�GHU�+3/&�06�ZHUGHQ�GHU]HLW�]XU
&KDUDNWHULVLHUXQJ� GHU� FKHPLVFKHQ� =XVDPPHQVHW]XQJ� VHNXQGlU� JHELOGHWHU� RUJDQLVFKHU
$HURVROH�JHQXW]W�E]Z��ZHLWHUHQWZLFNHOW�>��������@��:HVHQWOLFKH�1DFKWHLOH�GLHVHU�FKURPDWR�
JUDSKLVFKHQ�9HUIDKUHQ�OLHJHQ�VLFKHUOLFK�LQ�GHU�]HLWOLFK�DXIZHQGLJHQ�3UREHQDXIDUEHLWXQJ�XQG
GHU�GDPLW�YHUEXQGHQHQ�0|JOLFKNHLW�]XU�(LQVFKOHSSXQJ�YRQ�%OLQGZHUWHQ�
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'LH� (QWZLFNOXQJ� QHXHU� 6WUDWHJLHQ� ]XU� GLUHNWHQ� &KDUDNWHULVLHUXQJ� VHNXQGlUHU� RUJDQLVFKHU
$HURVROEHVWDQGWHLOH�LVW�LQVEHVRQGHUH�DXFK�I�U�)HOGPHVVXQJHQ�YRQ�JUR�HP�,QWHUHVVH��+LHUEHL
EHVWHKW�HLQ�DQDO\WLVFKHU�$QVDW]�LQ�GHU�&KDUDNWHULVLHUXQJ�GHU�FKHPLVFKHQ�=XVDPPHQVHW]XQJ
YRQ�HLQ]HOQHQ�$HURVROSDUWLNHOQ��,P�5DKPHQ�GLHVHU�9HUIDKUHQ�ZLUG�]XQlFKVW�HLQ�/DVHUV\VWHP
LP�:HOOHQOlQJHQEHUHLFK�GHV�VLFKWEDUHQ�/LFKWV�JHQXW]W�XP�HLQJHIDQJHQH�$HURVROSDUWLNHO��EHU
/LFKWVWUHXXQJ�]X�GHWHNWLHUHQ�XQG�XP�GDQQ�PLW� HLQHP�]ZHLWHQ�/DVHU� �PLW�:HOOHQOlQJHQ� LP
89�%HUHLFK�� GLH� SDUWLNHOJHEXQGHQHQ� .RPSRQHQWHQ� ]X� GHVRUELHUHQ� VRZLH� ]X� LRQLVLHUHQ
>�������@�� $XIJUXQG� GHV� JXW� GHILQLHUWHQ� 6WDUWVLJQDOV� PLWWHOV� /DVHU� 'HVRUSWLRQ�,RQLVDWLRQ
ZHUGHQ�)OXJ]HLWPDVVHQVSHNWURPHWHU�DOV�$QDO\VDWRUHQ�HLQJHVHW]W��GLH�]XGHP�GXUFK�LKUH�KRKH
,RQHQWUDQVPLVVLRQ�GLH�(PSILQGOLFKNHLW�GHV�9HUIDKUHQV�HUK|KHQ�
hEHU� GLH� KLHU� JHQDQQWHQ� 9HUIDKUHQ� KLQDXV� H[LVWLHUW� DXFK� HLQ� PDVVHQVSHNWURPHWULVFKHV
2Q�OLQH�6\VWHP� XQWHU� 9HUZHQGXQJ� GHU� FKHPLVFKHQ� ,RQLVDWLRQ� EHL� $WPRVSKlUHQGUXFN
�DWPRVSKHULF� SUHVVXUH� FKHPLFDO� LRQLVDWLRQ�� $3&,��� ZHOFKHV� LP� 5DKPHQ� GHU� DP� ,6$6
GXUFKJHI�KUWHQ� $UEHLWHQ� ]XU� %LOGXQJ� XQG� FKHPLVFKHQ� =XVDPPHQVHW]XQJ� RUJDQLVFKHU
3DUWLNHO�DXV�IO�FKWLJHQ�9RUOlXIHUQ�LQ�5HDNWLRQVNDPPHUQ�HQWZLFNHOW�ZXUGH��$XFK�EHL�GLHVHP
DQDO\WLVFKHQ� 2Q�OLQH�9HUIDKUHQ� VWHOOW� GLH� HLQJHVHW]WH� ,RQLVDWLRQVWHFKQLN� HLQ� ZHVHQWOLFKHV
.ULWHULXP�KLQVLFKWOLFK�GHU�6HOHNWLYLWlW�XQG�1DFKZHLVVWlUNH�GHV�9HUIDKUHQV�GDU�XQG�VROO�DXV
GLHVHP�*UXQGH�H[SOL]LW�LQ�GHQ�IROJHQGHQ�$EVFKQLWWHQ�EHKDQGHOW�ZHUGHQ�
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� ,RQLVDWLRQ�EHL�$WPRVSKlUHQGUXFN
'LH�PDVVHQVSHNWURPHWULVFKH�%HREDFKWXQJ� YRQ� ,RQHQ� LQ� )ODPPHQ�� HUVWPDOLJ� EHVFKULHEHQ
YRQ� .1(:67833� 81'� 68'*(1� >���@� LP� -DKUH� ������ VWHOOW� GHQ� $XVJDQJVSXQNW� I�U
ULFKWXQJVZHLVHQGH� 6WXGLHQ� ]XP� WLHIHUHQ� 9HUVWlQGQLV� GHU� ,RQLVDWLRQSUR]HVVH� EHL
$WPRVSKlUHQGUXFN�GDU��0LWWH�GHU�VHFK]LJHU�-DKUH�QXW]WH�.(%$5/(�(7�$/�� >��������@�HLQHa�7HLOFKHQ� 4XHOOH� LQ� .RPELQDWLRQ� PLW� HLQHP� 4XDGUXSRO�0DVVHQVSHNWURPHWHU� ]XU
%HVWLPPXQJ� YRQ� *OHLFKJHZLFKWVNRQVWDQWHQ� YRQ� ,RQHQ�0ROHN�O�5HDNWLRQHQ� VRZLH� ]XU
0HVVXQJ� YRQ� 3URWRQHQDIILQLWlWHQ� YRQ� *DVHQ� EHL� QDKH]X� $WPRVSlUHQGUXFN�� 'HU
+LQWHUJUXQG� GLHVHU� $UEHLWHQ�� ZHOFKH� ]XP� HLQHQ� ]XU� $XINOlUXQJ� YRQ� 3UR]HVVHQ� LQ� GHQ
REHUHQ�6FKLFKWHQ�GHU�$WPRVSKlUH� �,RQRVSKlUH�� I�KUWHQ�� DEHU� ]XP�DQGHUHQ� DXFK�%HLWUlJH
]XU� (QWZLFNOXQJ� QXNOHDUHU�:DIIHQ� OLHIHUWHQ�� LVW� LQ� HLQHU� SHUV|QOLFKHQ�5HWURVSHNWLYH� YRQ
3$8/�.(%$5/(�>���@�GDUJHVWHOOW�ZRUGHQ�
,P� *HJHQVDW]� ]X� .(%$5/(� XQG� VHLQHQ� 0LWDUEHLWHUQ� UHJLVWULHUWHQ� 081621� 81'� ),(/'
>�������@�QLFKW�QXU�GLH�KRKH�(PSILQGOLFKNHLW�GHU�0HWKRGH�LQ�EH]XJ�DXI�9HUXQUHLQLJXQJHQ
LP� 6SXUHQEHUHLFK�� VRQGHUQ� HUNDQQWHQ� YLHOPHKU� GDV� DQDO\WLVFKH� 3RWHQWLDO�� ZHOFKHV� GHU
3UR]H�� GHU� FKHPLVFKHQ� ,RQLVDWLRQ� �FKHPLFDO� LRQLVDWLRQ�� &,�� EHLQKDOWHW�� +251,1*� (7� $/�
>���D@� IRUFLHUWHQ�GDQQ� LQ�GHQ�VLHE]LJHU�-DKUHQ��PLW�+LOIH�HLQHV��EHU� HLQH�/RFKEOHQGH�]XU
$WPRVSKlUH� JH|IIQHWHQ� 4XDGUXSRO�0DVVHQVSHNWURPHWHUV�� GLH� :HLWHUHQWZLFNOXQJ� GHV
9HUIDKUHQV� GHU� ,RQLVDWLRQ� EHL�$WPRVSKlUHQGUXFN� �DWPRVSKHULF� SUHVVXUH� LRQLVDWLRQ��$3,�
XQG� QXW]WHQ� GLHVH� 0HWKRGH� HUVWPDOV� DXFK� I�U� GLH� %HDUEHLWXQJ� ELR�PHGL]LQLVFKHU
)UDJHVWHOOXQJHQ�>���@�� ,P�5DKPHQ�GLHVHU�8QWHUVXFKXQJHQ�ZXUGH�]XQlFKVW�HLQ�b�6WUDKOHU
]XU� (OHNWURQHQVWR��,RQLVDWLRQ� HLQJHVHW]W�� GHU� OHW]WHQGOLFK� GXUFK� HLQH� .RURQD�(QWODGXQJ
HUVHW]W�ZXUGH�>���@��)�U�GHQ�(LQVDW]�GHU�$3,�LQ�HLQHP�EUHLWHQ�DQDO\WLVFKHQ�8PIHOG�ZDU�GLH
=XPLVFKXQJ� YHUVFKLHGHQHU� 5HDNWDQGJDVH� LQ� GHQ� ,RQLVDWLRQVUDXP� MHGRFK� HQWVFKHLGHQG
>���@�� ZHOFKH� GLH� 9HUVFKPHO]XQJ� GHU� &,� PLW� GHU� $3,� ]XP� JHJHQZlUWLJ� ZRKOEHNDQQWHQ
9HUIDKUHQ� GHU� FKHPLVFKHQ� ,RQLVDWLRQ� EHL� $WPRVSKlUHQGUXFN� �DWPRVSKHULF� SUHVVXUH
FKHPLFDO�LRQLVDWLRQ��$3&,��YHUYROOVWlQGLJWH�

��� &KHPLVFKH�,RQLVDWLRQ�EHL�$WPRVSKlUHQGUXFN��$3&,�
$3&,�,RQHQTXHOOHQ��LQ�GHQHQ�GLH�SULPlUHQ�SRVLWLYHQ�E]Z��QHJDWLYHQ�,RQHQ�PLW�+LOIH�HLQHVb�6WUDKOHUV� DXV� ��1L� HU]HXJW�ZHUGHQ�� ]HLFKQHQ� VLFK� GXUFK� HLQ� NOHLQHV�9ROXPHQ� �a��FP��
XQG�QLHGULJH�)OX�UDWHQ�GHV�7UlJHUJDVVWURPHV� ��������PO�PLQ���� DXV� >���D�� ���@��%HGLQJW
GXUFK� GLH� JHQDQQWHQ� 4XHOOHQFKDUDNWHULVWLND� PX�� ]XU� 0LQLPLHUXQJ� GHU� $GVRUSWLRQ� GHU
$QDO\WHQ�DQ�GHQ�:DQGREHUIOlFKHQ�GLH�,RQHQTXHOOH�JHKHL]W�ZHUGHQ��=XGHP�LVW�GLH�1XW]XQJ
YRQ�$3&,�4XHOOHQ�GLHVHU�%DXDUW�I�U�GLH�$QDO\VH�NRPSOH[HU�*HPLVFKH�VWDUN�HLQJHVFKUlQNW�
GD� YLHOIDFK� VWDELOH� ,RQHQ� YRUKDQGHQHU� 1HEHQNRPSRQHQWHQ� LQ� KRKHQ� $XVEHXWHQ� JHELOGHW
ZHUGHQ��ZlKUHQG�GLH�,RQLVDWLRQ�GHU�+DXSWNRPSRQHQWHQ�XQWHUGU�FNW�LVW�>��������@�
%HL� 9HUZHQGXQJ� HLQHU� .RURQD�(QWODGXQJ� NDQQ� LP� 9HUJOHLFK� ]X� HLQHU� ��1L�4XHOOH� GLH
$XVEHXWH� YRQ� 5HDNWDQGLRQHQ� XP� FD�� HLQHQ� )DNWRU� ���� HUK|KW� ZHUGHQ� >���@�� 'LH
$3&,�4XHOOH� LVW� GDEHL� LQ� HLQHP� JUR�YROXPLJHQ� 4XHOOHQUDXP� HLQJHEHWWHW�� ZREHL� GLH
5HDNWLRQV]RQH� ]XU� (U]HXJXQJ� VWDELOHU� $QDO\WLRQHQ� GXUFK� GDV� 9ROXPHQ� ]ZLVFKHQ� GHP
3XQNW� GHU� .RURQD�(QWODGXQJ� XQG� GHU� gIIQXQJ� ]XP� 0DVVHQDQO\VDWRU� GHILQLHUW� LVW�� 'HU
,RQLVDWLRQVSUR]H��ILQGHW�IROJOLFK�LQ�HLQHP�QDKH]X�ZDQGIUHLHQ�5HDNWLRQVUDXP�VWDWW��ZHOFKHU
NRQWLQXLHUOLFK�YRQ� HLQHP�7UlJHUJDVVWURP�PLW�)OX�UDWHQ�YRQ�PHKUHUHQ�/LWHUQ�SUR�0LQXWH
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GXUFKVWU|PW�ZLUG��'LH�KRKHQ�3ULPlULRQHQDXVEHXWHQ�EHLP�(LQVDW]�HLQHU�.RURQD�(QWODGXQJ
ZLH� DXFK� GLH� JHULQJHQ� 9HUZHLO]HLWHQ� GHU� $QDO\WLRQHQ� LQ� GHU� 5HDNWLRQV]RQH� -�OHW]WHUHV
EHGLQJW�GXUFK�GDV�KRKH�HOHNWULVFKH�)HOG�]ZLVFKHQ�(QWODGXQJVSXQNW�XQG�,RQHQHLQOD��VRZLH
GHP�KRKHQ�7UlJHUJDVVWURP�-��YHUKLQGHUQ�ZHLWJHKHQG��GD��HLQ]HOQH�$QDO\WHQ�ZlKUHQG�GHV
,RQLVDWLRQVSUR]HVVHV�GLVNULPLQLHUW�ZHUGHQ�>���@��>���@��'LH�$3&,�XQWHU�9HUZHQGXQJ�HLQHU
.RURQD�(QWODGXQJ� LVW� GHPQDFK� LP�9HUJOHLFK� ]X�6\VWHPHQ�PLW� ��1L�4XHOOHQ� GXUFK� HLQHQ
ZHVHQWOLFK�JU|�HUHQ�G\QDPLVFKHQ�%HUHLFK�FKDUDNWHULVLHUW�>���@��'DEHL�NDQQ�GLH�$3&,�EHL
(LQVDW]�HLQHU�.RURQD�(QWODGXQJ�UHODWLY�OHLFKW�PLW�GHU�)O�VVLJFKURPDWRJUDSKLH�� �JHNRSSHOW
ZHUGHQ��LVW�DEHU�LQ�JOHLFKHQ�0D�HQ�DXFK�I�U�GLH�GLUHNWH�$QDO\VH�YRQ�3UREHQJHPLVFKHQ�EHL
1DFKZHLVJUHQ]HQ� LP� XQWHUHQ� SSW�%HUHLFK� JHHLJQHW�� ZLH� VLH� ]��%�� LP� 5DKPHQ� GHU
8PZHOWDQDO\WLN� RGHU� I�U� GLH� $QDO\VH� ELRORJLVFK�PHGL]LQLVFK� UHOHYDQWHU� 6XEVWDQ]HQ
EHQ|WLJW� ZLUG� >���@�� $QIDQJ� GHU� DFKW]LJHU� -DKUH� ZXUGHQ� VR� (FKW]HLW�6WXGLHQ� ]XU
$XVEUHLWXQJ� LQGXVWULHOOHU� (PLVVLRQHQ� PLW� +LOIH� HLQHV� PRELOHQ� $3&,�06�6\VWHPV
GXUFKJHI�KUW� >���@�� 'D� DOV� 06�6\VWHP� ELV� GDKLQ� QXU� 4XDGUXSROPDVVHQVSHNWURPHWHU
HLQJHVHW]W�ZXUGHQ�� NRQQWHQ�GHUDUWLJH�0HVVXQJHQ� QXU�PLW�(LQKHLWVDXIO|VXQJ� GXUFKJHI�KUW
ZHUGHQ��,P�-DKUH������HU]LHOWHQ�*5$1*(�(7�$/��>���@�HUVWPDOLJ�HLQH�$XIO|VXQJ�YRQ�����
EHL�.RSSOXQJ�GHU�$3&,�PLW�HLQHP�GRSSHOW�IRNXVVLHUHQGHQ�0DVVHQVSHNWURPHWHU�
8P� GDV� DQDO\WLVFKH� $QZHQGXQJVIHOG� GHU� $3&,�06� DEHU� GHXWOLFK� HUZHLWHUQ� ]X� N|QQHQ�
EHGXUIWH� HV� GHU� (QWZLFNOXQJ� HLQHU� VSH]LHOOHQ� (LQOD�WHFKQLN� I�U� QLFKW� IO�FKWLJH� VRZLH
WKHUPLVFK� UHODWLY� ODELOH� 6XEVWDQ]HQ�� ZLH� VLH� ]XP� %HLVSLHO� $PLQRVlXUHQ� GDUVWHOOHQ�� $OV
(UJHEQLV� GLHVHU� $UEHLWHQ� ZXUGH� HLQH� 0HWKRGH� HQWZLFNHOW�� EHL� ZHOFKHU� GLH� JHO|VWHQ
6XEVWDQ]HQ�XQWHU�9HUZHQGXQJ�HLQHV�*DVVWURPV�LP�,RQLVDWLRQVUDXP�YHUQHEHOW�ZHUGHQ��'DV
GHUDUW� HU]HXJWH� IHXFKWH� $HURVRO� ZLUG� DQVFKOLH�HQG� PLW� +LOIH� GHV� REHQ� JHQDQQWHQ
*DVVWURPV� �EHU� HLQH� +HL]VWUHFNH� WUDQVSRUWLHUW�� JHWURFNQHW� XQG� VRPLW� VFKRQHQG� LQ� GLH
*DVSKDVH��EHUI�KUW�>��������@��'LH�GDEHL�YHUGDPSIWHQ�/|VXQJVPLWWHOPROHN�OH��]��%��+�2�0H2+��ZLUNHQ�DQVFKOLH�HQG�DOV�5HDNWDQGLRQHQ�]XU�FKHPLVFKHQ�,RQLVDWLRQ�GHU�$QDO\WHQ�
'LHVH� 3UREHQHLQOD�WHFKQLN�� ZRKOEHNDQQW� DOV� KHDWHG� SQHXPDWLF� QHEXOL]HU� LQWHUIDFH�
HUP|JOLFKW� ]XGHP� GLH� GLUHNWH� .RSSOXQJ� GHU� )O�VVLJFKURPDWRJUDSKLH� �OLTXLG
FKURPDWRJUDSKLH�� /&�� PLW� GHU� $3&,�06�� (LQ� ZHVHQWOLFKHU� 9RUWHLO� GHU� /&�$3&,�06
EH]RJHQ� DXI� GLH� $QDO\VH� HLQHU� NRPSOH[HQ� 3UREHPLVFKXQJ� EHVWHKW� GDULQ�� GD�
0DWUL[�(IIHNWH� EHLP� ,RQLVDWLRQVSUR]H�� YHUKLQGHUW� XQG� LVREDUH� 6XEVWDQ]HQ
FKURPDWRJUDSKLVFK� JHWUHQQW� ZHUGHQ� N|QQHQ�� (UIROJW� GDU�EHU� KLQDXV� GLH� .RSSOXQJ� GHU
)O�VVLJNHLWVFKURPDWRJUDSKLH�PLW�HLQHP�$3&,�7DQGHP�0DVVHQVSHNWURPHWHU��WDQGHP�PDVV
VSHFWURPHWU\�� 06�06�� VR� N|QQHQ� DXFK� GLIIHUHQ]LHUWH� $XVVDJHQ� �EHU� GLH� FKHPLVFKH
6WUXNWXU� GHU� $QDO\WHQ� DQKDQG� YRQ� )UDJPHQWLHUXQJVPXVWHUQ� -��DOV� )ROJH� HLQHU
VWR�DNWLYLHUWHQ�'LVVR]LDWLRQ��FROOLVLRQ�DFWLYDWHG�GLVVRFLDWLRQ��&$'�E]Z��FROOLVLRQ�LQGXFHG
GLVVRFLDWLRQ��&,'��-�JHWURIIHQ�ZHUGHQ�>���@�
,QVEHVRQGHUH� EHL� GHU� $QDO\VH� ELRORJLVFKHU� 3UREHQ� LVW� GLH� VXEVWDQ]VSH]LILVFKH� ,VROLHUXQJ
XQG�&KDUDNWHULVLHUXQJ�YRQ�$QDO\WHQ�HUVW�GXUFK�GLH�.RPELQDWLRQ�YRQ�FKURPDWRJUDSKLVFKHQ
9HUIDKUHQ� PLW� 06�06�7HFKQLNHQ� JHZlKUOHLVWHW�� 6R� OLHIHUW� ]��%�� GLH� /&�$3&,�06� LQ
.RPELQDWLRQ�PLW�GHU�,RQHQIDOOHQPDVVHQVSHNWURPHWULH��LRQ�WUDS�PDVV�VSHFWURPHWU\��,706�
ZHUWYROOH� ,QIRUPDWLRQHQ� ]XU� FKHPLVFKHQ� &KDUDNWHULVLHUXQJ� NOHLQHUHU� XQG� JU|�HUHU
ELRORJLVFK� UHOHYDQWHU� 0ROHN�OH� EHL� 1DFKZHLVJUHQ]HQ� ELV� LQ� GHQ� XQWHUHQ� SPRO�%HUHLFK
>�������@�
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��� 0HFKDQLVPXV�GHU�SRVLWLYHQ�$3&,
'LH�$3&,�LVW�QHEHQ�GHU�(OHNWURVSUD\LRQLVDWLRQ��HOHFWURVSUD\�LRQLVDWLRQ��(6,��HLQH�GHU�DP
KlXILJVWHQ�HLQJHVHW]WHQ�7HFKQLNHQ�]XU�³ZHLFKHQ�,RQLVDWLRQ´�YRQ�0ROHN�OHQ��,P�*HJHQVDW]
]XU� ,RQLVDWLRQ� GXUFK� (OHNWURQHQVWR�� �HOHFWURQ� LPSDFW�� (,�� OLHIHUQ� GLHVH
,RQLVDWLRQVPHWKRGHQ� 0ROHN�OLRQHQ�� ZHOFKH� NHLQ� UDGLNDOLVFKHV� =HQWUXP� �HYHQ� HOHFWURQ
V\VWHP��EHVLW]HQ�XQG�VRPLW�DOV�4XDVLPROHN�OLRQHQ�EH]HLFKQHW�ZHUGHQ��=XGHP�ZLUG�LQ�GHU
5HJHO� GLH� NULWLVFKH� (QHUJLH� ]XU� )UDJPHQWLHUXQJ� YRQ� 0ROHN�OLRQHQ� EHL� GHQ
]XJUXQGHOLHJHQGHQ� ,RQLVDWLRQVSUR]HVVHQ� QLFKW� �EHUVFKULWWHQ�� VR� GD�� HLQH� FKHPLVFKH
&KDUDNWHULVLHUXQJ� GHU� $QDO\WHQ� XQWHU� (LQEH]LHKXQJ� LKUHU� 1RPLQDOPDVVH� GXUFKJHI�KUW
ZHUGHQ�NDQQ��,P�)DOOH�GHU�$3&,�EHUXKW�GLH�8QYHUVHKUWKHLW�GHU�LRQLVLHUWHQ�$QDO\WPROHN�OH
DXI�HLQHU�$EIROJH�YRQ�,RQHQ�0ROHN�O�5HDNWLRQHQ�LQ�GHU�*DVSKDVH��'HUDUWLJH�5HDNWLRQHQ�
ZHOFKH�HUVWPDOLJ�LQ�GHQ�VHFK]LJHU�-DKUHQ�YRQ�),(/'�81'�081621�>�������@�EHL�$UEHLWHQ
]XU�&KHPLH�YRQ�*DVSKDVHQ�,RQHQ�EHL�HUK|KWHQ�'U�FNHQ�HQWGHFNW�ZXUGHQ��N|QQHQ�OHW]WOLFK
HLQH� VFKRQHQGH�� VHTXHQWLHOOH� /DGXQJV�EHUWUDJXQJ� YRP�5HDNWDQGJDV� DXI� GDV� =LHOPROHN�O
EHZLUNHQ�� ,P� 5DKPHQ� GHU� $3&,� VLQG� GDEHL� GUHL� �EHUJHRUGQHWH� 5HDNWLRQVVFKULWWH
LQYROYLHUW��ZLH�DP�%HLVSLHO�GHU�*HQHULHUXQJ�YRQ�>0�+@��,RQHQ�JH]HLJW�ZHUGHQ�VROO�

�� (U]HXJXQJ�YRQ�3ULPlULRQHQ
�� ,RQHQ�0ROHN�O�5HDNWLRQ
�� 3URWRQHQ�EHUWUDJXQJVUHDNWLRQ

%HLP� $QOHJHQ� HLQHU� 3RWHQWLDOGLIIHUHQ]� ������ N9�� ]ZLVFKHQ� HLQHU� 0HWDOOQDGHO� XQG� HLQHU
0HWDOOSODWWH� PLW� JHHLJQHWHP� $EVWDQG� ]XHLQDQGHU� �PP�%HUHLFK�� ZLUG� HLQH
.RURQD�(QWODGXQJ� LQGX]LHUW�� %HL� 9HUZHQGXQJ� YRQ� 6WLFNVWRII� DOV� 5HDNWDQGJDV� XQG
EHIHXFKWHWHU�V\QWKHWLVFKHU�/XIW�DOV�7UlJHUJDV�GRPLQLHUW�GLH�%LOGXQJ�YRQ�1�

���XQG�2�
���DOV

3ULPlULRQHQ� LP� ,RQLVDWLRQVYROXPHQ� ]ZLVFKHQ� 1DGHO� XQG� 3ODWWH�� )HUQHU� ]HLJWH� VLFK� LQ
6WXGLHQ� YRQ�*22'� (7� $/�� >���D�� ���E@�� GD�� EHL� GHQ� QDFKIROJHQGHQ� 5HDNWLRQHQ� QXU� GLH
JHELOGHWHQ� 1�

���3ULPlULRQHQ� LKUH� /DGXQJ� ZHLWHUJHEHQ�� ZREHL� GLHVH� EHYRU]XJW� PLW
+�2�0ROHN�OHQ�UHDJLHUHQ��5HDNWLRQHQ������

1�
������1� 1�

�����1�� �
���
1�

�����+�2 +�2������1� �������������
+�2�����+�2 +�2����2+� � �������������
���

'LHVH� ,RQHQ�0ROHN�O�5HDNWLRQHQ� ������ VWHOOHQ� DX�HURUGHQWOLFK� VFKQHOOH� FKHPLVFKH
5HDNWLRQHQ� GDU� >���@� XQG� I�KUHQ� LQ� $EKlQJLJNHLW� YRP� :DVVHUGDPSISDUWLDOGUXFN� ]XU
%LOGXQJ� Q�IDFK� VROYDWLVLHUWHU� &OXVWHULRQHQ� �+�2�����+�2�Q�� �PLW� Q� �� ���� EHL� ����� UHO�
)HXFKWH�XQG�7� ����&���'HUDUWLJH�&OXVWHULRQHQ�ZHUGHQ�DXFK�DOV�5HDNWDQGLRQHQ�EH]HLFKQHW
XQG�GLHQHQ� ]XU� 3URWRQLHUXQJ� YRQ�$QDO\WPROHN�OHQ� >���D�� ���E�� ���@��ZLH� LP� IROJHQGHQ
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QRFK�GDUJHVWHOOW�ZLUG��'DU�EHU�KLQDXV�ZHUGHQ�DXFK�12��XQG�+��1���+�2�Q�5HDNWDQGLRQHQPLW� ����Q����� JHELOGHW�� GLH� DEHU� DXIJUXQG� LKUHU� JHULQJHQ� .RQ]HQWUDWLRQHQ� NHLQHQ
VLJQLILNDQWHQ�(LQIOX��DXI�ZHLWHUH�5HDNWLRQV]\NOHQ�DXV�EHQ�>���@�
'D� ,RQHQ�0ROHN�O�5HDNWLRQHQ� ELPROHNXODUH� 6WR�UHDNWLRQHQ� GDUVWHOOHQ� >���@�� LVW� LKUH
(IIL]LHQ]�SURSRUWLRQDO�]XP�4XDGUDW�GHU�7HLOFKHQGLFKWH�LP�,RQLVDWLRQVUDXP��=XU�(U]HXJXQJ
YRQ� KRKHQ� 5HDNWDQGLRQHQDXVEHXWHQ� EHGDUI� HV� GHPQDFK� &,�4XHOOHQ�� ZHOFKH� EHL
$WPRVSKlUHQGUXFN� DUEHLWHQ��'DEHL� NDQQ�PLWWHOV�9DULDWLRQ� YRQ�3DUDPHWHUQ��ZLH� ]��%�� GHU
6WlUNH�GHV�(QWODGXQJVVWURPV�RGHU�DEHU�GHU�7HPSHUDWXU�GHU�$3&,�4XHOOH��GLH�(IIL]LHQ]�GHU
,RQHQ�0ROHN�O�5HDNWLRQHQ�LP�3ODVPD��XQG�VRPLW�GLH�$XVEHXWH�DQ�5HDNWDQGLRQHQ�DOV�DXFK
GHUHQ�+\GUDWLVLHUXQJVJUDG�JHVWHXHUW�ZHUGHQ�>��������@�
%HILQGHW�VLFK�QXQ�LP�³5HDNWDQGLRQHQ�3ODVPD´�HLQH�]ZHLWH�.RPSRQHQWH�0�LQ�HLQHU�XP�FD�
YLHU� *U|�HQRUGQXQJHQ� JHULQJHUHQ� .RQ]HQWUDWLRQ�� VR� LVW� HLQH� ELPROHNXODUH� 5HDNWLRQ� PLW
+�2�����+�2�Q�5HDNWDQGLRQHQ� ]X� EHREDFKWHQ�� ZlKUHQ� HLQH� GLUHNWH� ,RQLVDWLRQ� GXUFK:HFKVHOZLUNXQJHQ� PLW� (OHNWURQHQ� E]Z�� 3ULPlULRQHQ� ZHJHQ� GHU� ³$EVFKLUPXQJ´� GXUFK
5HDNWDQGLRQHQ� XQWHUGU�NW� LVW�� 'LH� &OXVWHULRQHQ� IXQJLHUHQ� GDEHL� DOV� %U«QVWHG�6lXUHQ
JHJHQ�EHU�GHQ�$QDO\WPROHN�OHQ�0�XQG�I�KUHQ�VRPLW��-�YRUDXVJHVHW]W�GLH�3URWRQHQDIILQLWlW
�3U$I�� GHV� $QDO\WHQ� 0� LVW� K|KHU� DOV� GLH� GHU� 5HDNWDQGLRQHQ� -� ]XU� 3URWRQLHUXQJ� GHU
$QDO\WHQ��*OHLFKXQJ����>��������@�

+�2�����+�2�Q���0�� ��>0�+@����+�2����+�2�Q�� ������
���
3U$I��0��>�3U$I��+�2�����+�2�Q������

'LH� (IIL]LHQ]� GHU� LQ� *OHLFKXQJ��� EHVFKULHEHQHQ� 3URWRQLHUXQJVUHDNWLRQ� XQWHUOLHJW� ]XGHP
NLQHWLVFKHQ� 3DUDPHWHUQ� XQG� ZLUG� GXUFK� GLH� 5HDNWLRQV]HLW� LP� 3ODVPD� EHHLQIOX�W�� 'LH
$XIHQWKDOWV]HLW� GHU� ,RQHQ� LQ� GHU� 4XHOOH�� XQG� VRPLW� GLH� 5HDNWLRQV]HLW�� NDQQ� �EHU� GHQ
$EVWDQG� ]ZLVFKHQ� .RURQD�1DGHO� XQG� PDVVHQVSHNWURPHWULVFKHQ� (LQOD�V\VWHP� YDULLHUW
ZHUGHQ� >��������@�� ,QQHUKDOE� GHU� FKDUDNWHULVWLVFKHQ� $XIHQWKDOWV]HLW� ZLUG� HLQ� 7HLO� GHU
$QUHJXQJVHQHUJLHQ� �'LIIHUHQ]� GHU� 3URWRQHQDIILQLWlWHQ� YRQ� 5HDNWDQGLRQHQ� XQG
$QDO\WPROHN�OHQ��GHU�JHELOGHWHQ�>0�+@��,RQHQ�GXUFK�6W|�H�DEJHJHEHQ��'LH�$EQDKPH�GHU
$QUHJXQJVHQHUJLH� VRZLH� GDV� )HKOHQ� HLQHV� UDGLNDOLVFKHQ� =HQWUXPV� HUNOlUW� GDEHL� OHW]WOLFK
GLH� JHULQJH� )UDJPHQWLHUXQJVZDKUVFKHLQOLFKNHLW� GHU� $QDO\WLRQHQ�� ZLH� EHUHLWV� DQJHGHXWHW
ZXUGH�
'DU�EHU� KLQDXV� NDQQ� DEHU� GDV� 5HDNWDQGJDV� VHOEVW� HLQHQ� ZHVHQWOLFKHQ� (LQIOX�� DXI� GLH
)UDJPHQWLHUXQJ� YRQ�$QDO\WLRQHQ� DXV�EHQ� XQG� VWHOOW� VRPLW� HLQHQ� ZLFKWLJHQ� DQDO\WLVFKHQ
)UHLKHLWVJUDG�GHU�0HWKRGH�GDU��6R�NDQQ�]��%��EHL�9HUZHQGXQJ�YRQ�:DVVHUVWRII�HLQH�UHODWLY
VWDUNH� 7HQGHQ]� ]XU� )UDJPHQWLHUXQJ� EHREDFKWHW� ZHUGHQ�� ZHOFKH� VLFK� DXI� GLH� QLHGULJH
3URWRQHQDIILQLWlW� �3U$I� >+�@�  � ���� N-�PRO���� YRQ� :DVVHUVWRII� XQG� IROJOLFK� DXI� GLH
hEHUWUDJXQJ� YRQ� KRKHQ� $QUHJXQJVHQHUJLHQ� YRQ� >+�@��,RQHQ� ]XU�FNI�KUHQ� Ol�W�� ,P*HJHQVDW]� GD]X� LVW� GLH� 1HLJXQJ� ]XU� )UDJPHQWLHUXQJ� XQWHU� 9HUZHQGXQJ� YRQ
VWLFNVWRIIKDOWLJHQ�5HDNWDQGJDVHQ�ZLH�]��%��$PPRQLN��3U$I�>1+�@� �����N-�PRO����JHQHUHOOVHKU�JHULQJ��$XIJUXQG�GHU�REHQ�JHQDQQWHQ�KRKHQ�3URWRQHQDIILQLWlW�YRQ�$PPRQLDN�ODVVHQ
VLFK� MHGRFK� QXU� YHUJOHLFKVZHLVH� ZHQLJH� RUJDQLVFKH� 9HUELQGXQJ� PLWWHOV
>1+�@��5HDNWDQGLRQHQ� LRQLVLHUHQ�� 'D� MHGRFK� HLQH� 9LHO]DKO� YRQ� RUJDQLVFKHQ� 0ROHN�OHQ
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K|KHUH� 3URWRQHQDIILQLWlWHQ� DOV�:DVVHU� �3U$I� >+�2��  � ���� N-�PRO���� DXIZHLVHQ�� VWHKW� EHL(LQVDW]� YRQ� >+�2@��5HDNWDQGLRQHQ� HLQ� EUHLWHV� 6SHNWUXP� DQDO\VLHUEDUHU� 6XEVWDQ]HQ� ]XU9HUI�JXQJ��ZHOFKH�DQKDQG�LKUHU�>0�+@��,RQHQ�QDFKJHZLHVHQ�ZHUGHQ�N|QQHQ�
,Q�GHP�)DOO��GD��GDV� ,RQLVLHUXQJVSRWHQWLDO�GHV�VWR�HQGHQ�5HDNWDQGLRQV�JU|�HU� LVW� DOV�GDV
GHV� QHXWUDOHQ� &,�6XEVWUDWV� �$QDO\W��� NDQQ� HLQH� FKHPLVFKH� ,RQLVLHUXQJ� LQ� GHU� *DVSKDVH
GXUFK�/DGXQJVDXVWDXVFK�VWDWWILQGHQ��ZHOFKH�ZLH�GLH�(OHNWURQHQVWR�LRQLVDWLRQ�]XU�%LOGXQJ
YRQ�³HFKWHQ´�0ROHN�OLRQHQ��0����RGG�HOHFWURQ�V\VWHP��I�KUW��*OHLFKXQJ����

5�����0�� ��0�����5 5� �(GHOJDVH��1���12��2���&2���

'LHVH� 5HDNWLRQ� WULWW� LQVEHVRQGHUH� GDQQ� LQ� GHQ� 9RUGHUJUXQG�� ZHQQ� 5HDNWDQGJDVH� RKQH
+�$WRPH��(GHOJDVH��1���12��2���&2��YHUZHQGHW�ZHUGHQ��(LQ�EUHLWHV�$QZHQGXQJVIHOG�GHU,RQLVDWLRQ�PLWWHOV�/DGXQJV�EHUWUDJXQJ��FKDUJH�WUDQVIHU��EHL�$WPRVSKlUHQGUXFN�EHVWHKW�LQ
GHU� TXDQWLWDWLYHQ� $QDO\VH� YRQ� 9HUXQUHLQLJXQJHQ� I�U� GLH� URXWLQHPl�LJH� hEHUSU�IXQJ
LQHUWHU� *DVH� �1��� $U� XQG� +H�� LP� 5DKPHQ� GHU� +DOEOHLWHUWHFKQLN�� 6R� N|QQHQ� I�U9HUXQUHLQLJXQJHQ� ZLH� 2��� +�2�� &+�� XQG� &2�� 1DFKZHLVJUHQ]HQ� LP� SSW�Y�Y��%HUHLFKHU]LHOW� ZHUGHQ� >���@�� 9HUHLQ]HOW� NDQQ� DXFK� GLH� %LOGXQJ� YRQ� NROOLVLRQVVWDELOLVLHUWHQ
.RPSOH[HQ� PLW� GHQ� 5HDNWDQGLRQHQ� �>0�5�@��� ]XU� ,RQLVLDWLRQ� GHU� $QDO\WHQ� I�KUHQ
>��������@�

��� 0HFKDQLVPXV�GHU�QHJDWLYHQ�$3&,
'LH� ]XU� %LOGXQJ� VWDELOHU� QHJDWLYHU� 0ROHN�OLRQHQ� I�KUHQGHQ� 3UR]HVVH� EDVLHUHQ� DXI
5HDNWLRQHQ� QHJDWLYHU� 5HDNWDQGLRQHQ� PLW� QHXWUDOHQ� $QDO\WPROHN�OHQ�� 2EZRKO� QHJDWLYH
,RQHQ�0ROHN�O�5HDNWLRQHQ�VFKRQ�ZlKUHQG�GHU�(QWZLFNOXQJ�VRZRKO�GHU�$3&,��DOV�DXFK�GHU
,RQHQPRELOLWlWVVSHNWURPHWULH� �LRQ�PRELOLW\� VSHFWURPHWU\�� ,06�� HQWGHFNW� ZXUGHQ
>�������@�� VLQG� GLHVH� LP� 9HUJOHLFK� ]X� *DVSKDVHQUHDNWLRQHQ� SRVLWLYHU� ,RQHQ� QXU� VHOWHQ
LQWHQVLY�XQG�V\VWHPDWLVFK�XQWHUVXFKW�ZRUGHQ�
(LQHQ� ZLFKWLJHQ� %HLWUDJ� ]XU� FKHPLVFKHQ� &KDUDNWHULVLHUXQJ� YRQ� RUJDQLVFKHQ� 0ROHN�OHQ
DQKDQG�YRQ�0DVVHQVSHNWUHQ�QHJDWLYHU�0ROHN�OLRQHQ�OLHIHUWHQ�GLH�$UEHLWHQ�YRQ�0$1)5('
921�$5'(11(�>���@��(LQ�ZHVHQWOLFKHU�7HLO� VHLQHU�$UEHLWHQ�NRQ]HQWULHUWH�VLFK�]XGHP�DXI
V\VWHPDWLVFKH� 8QWHUVXFKXQJHQ� QHJDWLYHU� ,RQHQ�0ROHN�O�5HDNWLRQHQ�� 921� $5'(11(6
IU�KH� 6WXGLHQ�� DEHU� DXFK� GLH� $UEHLWHQ� YRQ� 0(/721� XQG� GHU� *UXSSH� XP� '28*+(57<
>�������@�� ZHOFKH� VLFK� HEHQIDOOV� XP� GLH� $XINOlUXQJ� YRQ� 5HDNWLRQVPHFKDQLVPHQ� GHU
QHJDWLYHQ� FKHPLVFKHQ� ,RQLVDWLRQ� EHL� HUK|KWHQ�'U�FNHQ� YHUGLHQW� JHPDFKW� KDEHQ�� N|QQHQ
GDKHU� DOV� 3LRQLHUDUEHLWHQ� I�U� GLH� PRGHUQH� $3&,����06� DQJHVHKHQ� ZHUGHQ�� ,Q� VSlWHUHQ
6WXGLHQ� ZXUGHQ� GHWDLOOLHUWH� 5HDNWLRQVPHFKDQLVPHQ� QHJDWLYHU� ,RQHQ� LQ� GHU� *DVSKDVH� EHL
$WPRVSKlUHQGUXFN� KlXILJ� QXU� I�U� VROFKH� 6SH]LHV� EHVFKULHEHQ�� GLH� ]XP� %HLVSLHO� LP
5DKPHQ�GHU�,RQHQFKHPLH�GHU�(UGDWPRVSKlUH�HLQH�WUDJHQGH�)XQNWLRQ�HLQQHKPHQ�>���@�
:LUG� UHLQH� V\QWKHWLVFKH� /XIW� DOV� 5HDNWDQGJDV� LQ� HLQHU� LP� QHJDWLYHQ� ,RQHQPRGXV
EHWULHEHQHQ� $3&,�4XHOOH� YHUZHQGHW�� VR� ZHUGHQ� QHEHQ� 2Ø��,RQHQ� GLH� SULPlUHQ
5HDNWDQGLRQHQ�2�Ø�����+�2�Q�&OXVWHULRQHQ�PLW�Q� �I��7��S�+�2J���VHLQ�>�������������@��,VWHLQ�$QDO\WPROHN�O��0��]XJHJHQ��N|QQHQ�IROJHQGH�5HDNWLRQHQ�������LP�3ODVPD�VWDWWILQGHQ�
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,� 3URWRQ�$EVWUDNWLRQ
2�Ø�����+�2�Q���0 >0�+@Ø���+2�

����Q�+�2���
,,� $VVR]LDWLRQ
2�Ø�����+�2�Q���0 0���2�Ø�����Q�+�2���
,,,� /DGXQJV�EHUWUDJXQJ��FKDUJH�WUDQVIHU�
2�Ø�����+�2�Q���0 0�Ø����2�

���Q�+�2���

/HW]WHQGOLFK��EHUZLHJW�DEHU�GLH�%LOGXQJ�YRQ�2+Ø�,RQHQ�I�U�GHQ�)DOO��GD��GDV�5HDNWDQGJDV
6SXUHQ�YRQ�:DVVHU���������HQWKlOW��'DEHL�N|QQHQ�2+Ø�,RQHQ�GXUFK�GLVVR]LDWLYHQ�(LQIDQJ
HQHUJHWLVFK� QLHGULJHU� (OHNWURQHQ� GLUHNW� DXV� QHXWUDOHQ� :DVVHUPROHN�OHQ� HQWVWHKHQ� ���
>���@�
+�2���HØ 2+Ø���+�

���

'DU�EHU� KLQDXV� NDQQ� GDV� LP� 3ODVPD� YRUKDQGHQH� 5DGLNDODQLRQ� 2Ø�� HLQH� 5HLKH� YRQ
)ROJHUHDNWLRQHQ� HLQJHKHQ�� GLH� JHPl��GHU�5HDNWLRQVJOHLFKXQJHQ� ��� XQG� ��� HEHQIDOOV� ]XU
*HQHULHUXQJ�YRQ�2+Ø�,RQHQ�I�KUHQ�N|QQHQ�>��������@�

,9� +�$WRP�$EVWUDNWLRQ
2Ø�����$� 2+Ø���>$�+@� PLW�$� �+�2��$QDO\W����
9� 3URWRQ�$EVWUDNWLRQ
2Ø�����$� 2+����>$�+@Ø PLW�$� �+�2��$QDO\W����

'D�LQ�IU�KHUHQ�6WXGLHQ�KlXILJ�XQWHU�$XVVFKOX��YRQ�:DVVHU�JHDUEHLWHW�ZXUGH��HUIROJWH�GLH
*HQHULHUXQJ� YRQ� 2+Ø�,RQHQ� PLWWHOV� UHLQHU� 1�2���+H���+��� RGHU� 1�2���+H���&+��5HDNWDQGJDVPLVFKXQJHQ� LP�9HUKlOWQLV� YRQ� ������ E]Z�� LQ� QDFKIROJHQGHQ� 6WXGLHQ�PLWWHOV
1�2���&+��0LVFKXQJHQ� >��������@��$OV�(UJHEQLV�GLHVHU�$UEHLWHQ�NRQQWH� JH]HLJW�ZHUGHQ�
GD�� 2+Ø�5HDNWDQGLRQHQ� HIIHNWLYH� %U¡QVWHG�%DVH� 5HDJHQ]LHQ� ]XU� %LOGXQJ� YRQ� >0�+@��
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,RQHQ�YRQ�QDKH]X�DOOHQ�RUJDQLVFKHQ�6XEVWDQ]HQ�GDUVWHOOHQ��=X�GHQ�$XVQDKPHQ�]lKOHQ�GLH
LP�ZHVHQWOLFKHQ�XQUHDNWLYHQ��DON\OLHUWHQ�$PLQH�XQG�$ONDQH�>���@�
,P�-DKUH������ZXUGHQ�GLH�HUVWHQ�$UEHLWHQ�]XU�'HWHNWLRQ�YRQ�QLFKW�D]LGHQ�$QDO\WHQ�PLWWHOV
QHJDWLYHU� FKHPLVFKHU� ,RQLVDWLRQ� XQWHU� (LQVDW]� YRQ� &OØ�,RQHQ� EHL� HUK|KWHQ� 'U�FNHQ
�����3D��YHU|IIHQWOLFKW��>��������@��$OOJHPHLQ�ZHLVHQ�GLH�5HDJHQ]LHQ�)Ø��&OØ��%UØ��;Ø��HLQH-� LP� 9HUJOHLFK� ]XU� %DVH� 2+Ø� -� PLW� ]XQHKPHQGHU� 7HQGHQ]� YHUPLQGHUWH� )lKLJNHLW� ]XU
*HQHULHUXQJ�YRQ�>0�+@Ø�,RQHQ�DXI��$XIJUXQG�LKUHU�QLHGULJHUHQ�3URWRQHQDIILQLWlWHQ�QHLJHQ
+DORJHQLGLRQHQ�YLHOPHKU�]XU�$GGXNWELOGXQJ�PLW�GHQ�$QDO\WLRQHQ�� VR�GD�� >0�;@Ø�,RQHQ
JHELOGHW�ZHUGHQ��:HLWHUKLQ� ]HLJWH� VLFK� LQ� (6,�06�8QWHUVXFKXQJHQ�� GD�� VLFK� DXV� GLHVHQ
$GGXNWLRQHQ� ZLHGHUXP� >0�+@Ø�,RQHQ� PLWWHOV� HLQHU� NROOLVLRQVLQGX]LHUWHQ� 'LVVR]LDWLRQ
JHQHULHUHQ� ODVVHQ� >���@�� -HGRFK� �EHUZLHJW� DEHU� EHL� $QDO\WHQ� PLW� HLQHP� RGHU� PHKUHUHQ
D]LGHQ� :DVVHUVWRIIDWRPHQ� ZLH� ]��%�� EHL� &DUERQVlXUHQ� RGHU� 'LFDUERQVlXUHQ� GLH� GLUHNWH
$EVWUDNWLRQ� HLQHV� 3URWRQV� JHJHQ�EHU� GHU� $GGXNWELOGXQJ� PLW� &OØ� >�������@�� ,P
DOOJHPHLQHQ� N|QQHQ� DEHU� R[LGLHUHQGH� 6SH]LHV� XQDEKlQJLJ� YRQ� GHU� :DKO� GHU
%U¡QVWHG�%DVH� PLW� KRKHU� (PSILQGOLFKNHLW� PLWWHOV� QHJDWLYHU� FKHPLVFKHU� ,RQLVDWLRQ� EHL
$WPRVSKlUHQGUXFN�QDFKJHZLHVHQ�ZHUGHQ�

���� &OXVWHUELOGXQJ
(LQ� 1DFKWHLO� YRQ� ,RQLVDWLRQVSUR]HVVHQ� EHL� $WPRVSKlUHQGUXFN� LVW� GLH� 0|JOLFKNHLW� ]XU
%LOGXQJ� YRQ� &OXVWHULRQHQ� GHU� $QDO\WHQ� >���@�� 'LHV� JLOW� VRZRKO� I�U� GLH� FKHPLVFKH
,RQLVDWLRQ� PLWWHOV� HLQHV� 5HDNWDQGJDVHV� DOV� DXFK� I�U� GLH� (OHNWURVSUD\LRQLVDWLRQ� >����
�������@��'LHVH�ÄYHUK�OOWHQ³�$QDO\WLRQHQ�HUVFKZHUHQ�RIWPDOV�GLH�,QWHUSUHWDWLRQ�GHU�$3&,�
E]Z�� (6,�0DVVHQVSHNWUHQ�� ZHLO� VLH� NHLQH� GLUHNWHQ� ,QIRUPDWLRQHQ� ]XU� FKHPLVFKHQ
&KDUDNWHULVLHUXQJ� HLQHV�$QDO\WHQ� OLHIHUQ� >���@��)�U� VSH]LHOOH� DQDO\WLVFKH�)UDJHVWHOOXQJHQ
HUZLHV� VLFK�DOOHUGLQJV�GLH�%LOGXQJ�YRQ�&OXVWHULRQHQ�EHL� GHU�$WPRVSKlUHQGUXFNLRQLVDWLRQ
DOV�HLQ�9RUWHLO��6R�N|QQHQ�]��%��LQ�HLQHP�*DV�KRKHU�5HLQKHLW�9HUXQUHLQLJXQJHQ�LP�XQWHUHQ
SSW�Y�Y��%HUHLFK� DQKDQG� GHU� %LOGXQJ� YRQ�&OXVWHULRQHQ� TXDQWLWDWLY� QDFKJHZLHVHQ�ZHUGHQ
>���@�� *UXQGVlW]OLFK� LVW� GLH� %LOGXQJ� YRQ� &OXVWHUQ� EH]RJHQ� DXI� GLH� ,RQLVDWLRQ� EHL
$WPRVSKlUHQGUXFN�HLQ�NRQ]HQWUDWLRQVDEKlQJLJHU�3UR]H���ZLH�]��%��GLH�8QWHUVXFKXQJ�YRQ
%HQ]RO�&OXVWHULRQHQ� �>&�+��+@����&�+��� LQ� $EKlQJLJNHLW� YRQ� GHU� .RQ]HQWUDWLRQ� YRQ%HQ]RO��&�+���JH]HLJW�KDW�>���@�
6HNXQGlUH�$VVR]LDWLRQVUHDNWLRQHQ�]ZLVFKHQ�HLQHP�,RQ�,�XQG�HLQHP�QHXWUDOHQ�/LJDQGHQ�1
VLQG�GLH�SULPlUH�8UVDFKH�I�U�GLH�%LOGXQJ�YRQ�&OXVWHULRQHQ�� ,P�5DKPHQ�GLHVHV�3UR]HVVHV
HQWVWHKW�]XQlFKVW�HLQ�DQJHUHJWHU�.RPSOH[��,1�*��GHU�QDFK�$EODXI�VHLQHU�FKDUDNWHULVWLVFKHQ
/HEHQVGDXHU� YLD� HLQHU� XQLPROHNXODUHQ� 'LVVR]LDWLRQVUHDNWLRQ� LQ� VHLQH� XUVSU�QJOLFKHQ
.RPSRQHQWHQ� ,� XQG� 1� ]HUIlOOW�� )LQGHW� MHGRFK� HLQH� 6WDELOLVLHUXQJ� GHV� DQJHUHJWHQ
.RPSOH[HV� GXUFK� 6WR�� PLW� HLQHP� GULWWHQ�0ROHN�O� =� VWDWW�� VR� HUIROJW� XQWHU� $EJDEH� YRQ
(QHUJLH�GLH�%LOGXQJ�HLQHV�VWDELOHQ�&OXVWHULRQV�
'LH� :DKUVFKHLQOLFKNHLW� I�U� GLH� $EIROJH� GHUDUWLJHU� $VVR]LDWLRQVUHDNWLRQHQ� LVW� EHL� GHU
,RQLVDWLRQ�XQWHU�$WPRVSKlUHQGUXFN�VRZRKO�I�U�SRVLWLYH�DOV�DXFK�I�U�QHJDWLYH�4XDVL��E]Z�
0ROHN�OLRQHQ� DXIJUXQG� GHU� KRKHQ�7HLOFKHQGLFKWHQ� LP� ,RQLVDWLRQVUDXP� KRFK�� 6R�ZXUGHQ
EHL� GHU� PDVVHQVSHNWURPHWULVFKHQ� $QDO\VH� YRQ� %HQ]DOGHK\G� �%�� PLW� 5DXPOXIW� DOV
7UlJHUJDVPDWUL[�� EHGLQJW� GXUFK� GLH� %LOGXQJ� YRQ� +�2�����+�2�Q� &OXVWHUQ� �Q������ DOV5HDNWDQGLRQHQ��K\GUDWLVLHUWH�SURWRQLHUWH�%HQ]DOGHK\GLRQHQ� �>%�+@���� �+�2�Q�PLW� Q��� ��
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QDFKJHZLHVHQ�>���@��'DEHL�EDVLHUW�GLH�(QWVWHKXQJ�GHUDUWLJHU�6SH]LHV�DXI�GHU�hEHUWUDJXQJ
HLQHV� RGHU� PHKUHUHU� :DVVHUPROHN�OH� ZlKUHQG� GHV� ,RQLVDWLRQVSUR]HVVHV� �*OHLFKXQJ����
>���@�

+�2�����+�2�Q���0�� ��>0�+@�����+�2�Q���+�2 ����������

:LH� 6811(5� (7� $/�� >���@� DEHU� ]HLJWHQ�� ZHUGHQ� YRQ� >0�+@��,RQHQ� YRQ� ]DKOUHLFKHQ
RUJDQLVFKHQ� 6XEVWDQ]HQ� �]��%�� )XUDQ�� RUWKR�;\ORO�� ,RQHQ�:DVVHU� &OXVWHU� PLW� QXU� VHKU
QLHGULJHQ� 6WDELOLWlWHQ� JHELOGHW�� 'LH� +\GUDWLVLHUXQJ� GHU� +�2��,RQHQ� LVW� VRPLW� IDYRULVLHUW�
XQG�DXIJUXQG�GHU�LP�9HUJOHLFK�]XU�$QDO\WNRQ]HQWUDWLRQ�KRKHQ�.RQ]HQWUDWLRQ�JDVI|UPLJHU
:DVVHUPROHN�OH� LVW� GDV� *OHLFKJHZLFKW� GHU� 3URWRQHQ�EHUWUDJXQJVUHDNWLRQ� DXI� GLH� OLQNH
6HLWH�GHU�5HDNWLRQVJOHLFKXQJ����YHUVFKREHQ��/HW]WHQGOLFK�I�KUW�HLQH�VROFKH�9HUVFKLHEXQJ
GHV�*OHLFKJHZLFKWV� ]X� HLQHU� VHKU� QLHGULJHQ�(PSILQGOLFKNHLW� GHV� 6\VWHPV� JHJHQ�EHU� GHQ
$QDO\WHQ��$OOHUGLQJV�NDQQ�HLQH�'HK\GUDWLVLHUXQJ�E]Z��HLQ�'HFOXVWHULQJ�GHU�+�2�����+�2�Q5HDNWDQGLRQHQ� GXUFK� +HL]HQ� GHU� $3&,�4XHOOH� �������&�� HU]ZXQJHQ� XQG� VRPLW� GLH
(PSILQGOLFKNHLW�GHU�0HWKRGH�ZLHGHUXP�HUK|KW�ZHUGHQ�>���@�
%HL� KRKHQ� $QDO\WNRQ]HQWUDWLRQHQ� N|QQHQ� ,RQHQ�0ROHN�O�5HDNWLRQHQ� LQ� DQDORJHU� :HLVH
]XU� $VVR]LDWLRQ� ]ZLVFKHQ� HLQHP� EHUHLWV� LRQLVLHUWHQ� $QDO\WPROHN�O� �]��%�� >0�+@��� XQG
HLQHP�QHXWUDOHQ�$QDO\WPROHN�O��0��I�KUHQ��*OHLFKXQJ�����

>0�+@����0 0���>0�+@�
����

6R�ZXUGHQ�EHL�GHU�$QDO\VH�NRQ]HQWULHUWHU�'lPSIH�YRQ�%HQ]DOGHK\G��0:������QHEHQ�GHQ
PRQRPHUHQ� >0�+@��,RQHQ� EHL� �P�]����� DXFK� GLH� VWDELOLVLHUWHQ� GLPHUHQ� 0���>0�+@��
&OXVWHULRQHQ�YRQ�%HQ]DOGHK\G�EHL�P�]�����QDFKJHZLHVHQ�>���@��'LPHUH�&OXVWHULRQHQ�GHV
$QDO\WHQ� 'LPHWK\O�PHWK\OSKRVSKRQDW� �'003�� ZXUGHQ� XQOlQJVW� DXFK� PLW� +LOIH� GHU
.RSSOXQJ� GHU� $3&,� PLW� HLQHP� )OXJ]HLW�0DVVHQVSHNWURPHWHU� �WLPH� RI� IOLJKW� PDVV
VSHFWURPHWHU��72)06��DQDO\VLHUW�>���@��'DU�EHU�KLQDXV�EHREDFKWHWHQ�/$=$5�(7�$/��>���@
HEHQIDOOV� PLW� +LOIH� HLQHV� $3&,�72)06� 6\VWHPV� EHL� GHU� $QDO\VH� KRFKNRQ]HQWULHUWHU
3\ULGLQGlPSIH� �0:�����GLH�%LOGXQJ�YRQ�0���>0�+@��,RQHQ�PLW�P�]������$XIJUXQG� GHU
KRKHQ� $QDO\WNRQ]HQWUDWLRQ� ZXUGHQ� +�2�����+�2�� 5HDNWDQGLRQHQ� GXUFK� 3URWRQHQ�
�EHUWUDJXQJVUHDNWLRQHQ� YROOVWlQGLJ� YHUEUDXFKW�� 'LHVH� 6WXGLH� ]HLJWH� IHUQHU�� GD�� GLH� UHO�
+lXILJNHLW� GHU� GLPHUHQ�&OXVWHULRQHQ� ]ZDU� SULPlU� YRQ� GHU�$QDO\WNRQ]HQWUDWLRQ� DEKlQJLJ
LVW��DEHU�GXUFK�GLH�ULFKWLJH�:DKO�GHU�4XHOOHQSDUDPHWHU�PLQLPLHUW�ZHUGHQ�NDQQ�>���@�
:DUHQ� GLH� ELVKHU� HUZlKQWHQ� 8QWHUVXFKXQJHQ� ]XU� %LOGXQJ� YRQ� &OXVWHUQ� HKHU
SKlQRPHQRORJLVFKHU� 1DWXU�� VR� ZLUG� LP� 5DKPHQ� DNWXHOOHU� 6WXGLHQ� GHU� (LQIOX�� GHU
5HDNWDQGJDVNRQ]HQWUDWLRQ� DXI� GLH� %LOGXQJ� YRQ� &OXVWHULRQHQ� XQWHU� GHILQLHUWHQ
%HGLQJXQJHQ� LQ� GHU� *DVSKDVH� PLW� +LOIH� GHU� VLFK� LQ� GHQ� OHW]WHQ� -DKUHQ� VWDUN
ZHLWHUHQWZLFNHOWHQ� )RXULHU�7UDQVIRUP� ,RQHQ]\NORWURQUHVRQDQ]� 0DVVHQVSHNWURPHWULH
�IRXULHU�WUDQVIRUP� LRQ�F\FORWURQ� UHVRQDQFH� PDVV� VSHFWURPHWU\�� )7,&5�06�� LQ� (FKW]HLW



,,�(LQOHLWXQJ�²�6WDQG�GHU�:LVVHQVFKDIW $)6�$EVFKOX�EHULFKW
�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

XQWHUVXFKW�� 0LW� +LOIH� GHU� )7,&5�06� N|QQHQ� GLH� ]XJUXQGHOLHJHQGHQ� ,RQHQ�0ROHN�O�
5HDNWLRQHQ�ELV�]X����PLQ�NRQWLQXLHUOLFK�YHUIROJW�ZHUGHQ�>���@�
1HEHQ� GHP� 3UR]H�� GHU� &OXVWHUELOGXQJ�� DOV� )ROJH� YRQ� NROOLVLRQVLQGX]LHUWHUQ
$VVR]LDWLRQVUHDNWLRQHQ� QRFK� LP� $WPRVSlUHQGUXFNEHUHLFK�� EHVWHKW� DXFK� GLH� 0|JOLFKNHLW
]XU�%LOGXQJ�YRQ�&OXVWHULRQHQ�LQQHUKDOE�GHU�,RQHQRSWLN�-�DOVR�EHLP�hEHUI�KUHQ�GHU�,RQHQ
DXV� GHU� $WPRVSKlUHQGUXFN]RQH� GHU� $3,�4XHOOH� LQ� GHQ� +RFKYDNXXPEHUHLFK� GHV
0DVVHQDQDO\VDWRUV�� %HLP� hEHUJDQJ� HLQHV� LRQLVLHUWHQ� *DVHV� YRQ� $WPRVSKlUHQGUXFN� LQV
9DNXXP� GXUFK� HLQH� gIIQXQJ� VHW]W� HLQH� DGLDEDWLVFKHQ� ([SDQVLRQ� HLQ�� GLH� ]X� HLQHU
.RQGHQVDWLRQ� QHXWUDOHU� 5HVWJDVNRPSRQHQWHQ� �+�2�� /|VXQJVPLWWHO�� DXI� GLH� YRUKDQGHQHQ$QDO\WLRQHQ�I�KUW��*OHLFKXQJ�����>�������������@�

>0�+@����Q+�2 >0�+@������+�2�Q����

0RGLILNDWLRQHQ�QRFK�LQQHUKDOE�GHU�4XHOOH�VRZLH�LP�%HUHLFK�GHU�GLIIHUHQWLHOOHQ�3XPS]RQH
]ZLVFKHQ� 6SUD\VFKLOG� XQG� 0DVVHQDQO\VDWRU� ELHWHQ� MHGRFK� YHUVFKLHGHQH� $QVlW]H� ]XU
8QWHGU�FNXQJ� YRQ� &OXVWHULRQHQ� DOV� )ROJH� HLQHU� DGLDEDWLVFKHQ� ([SDQVLRQ�� 6R� NDQQ� HLQ
VHQNUHFKW� ]XJHI�KUWHU� WURFNHQHU� 1��*DVVWURP� �JDV�FXUWDLQ�� QHXWUDOH� *DVNRPSRQHQWHQ
�+�2�� /|VXQJVPLWWHO�� ZHLWJHKHQG� HQWIHUQHQ�� QRFK� EHYRU� GLH� $QDO\WLRQHQ� LQ� GHQ9DNXXPEHUHLFK�HLQWUHWHQ�>���@��=XGHP�ZLUNW�GLH�=XI�KUXQJ�YRQ�WKHUPLVFKHU�(QHUJLH�HLQHU
&OXVWHUELOGXQJ�EHGLQJW�GXUFK�.RQGHQVDWLRQ� HQWJHJHQ�� VR�GD��GLH�hEHUI�KUXQJ� GHU� ,RQHQ
LQV�9DNXXP�PLWWHOV�HLQHU�KHL]EDUHQ�.DSLOODUH�XQWHU�HUK|KWHQ�7HPSHUDWXUHQ�HUIROJW� >���@�
2EJOHLFK� GLH� ELVKHU� EHVFKULHEHQHQ� 7HFKQLNHQ� ]XPHLVW� HIIHNWLY� GLH� &OXVWHUELOGXQJ
XQWHUGU�FNHQ��VR�YHUP|JHQ�VLH�DEHU�QLFKW�GHWDLOOLHUWH�,QIRUPDWLRQHQ��EHU�GLH�6WDELOLWlW�YRQ
&OXVWHULRQHQ� ]X� OLHIHUQ�� +LHU]X� NDQQ� GHU� ]XU� NROOLVLRQVLQGX]LHUWHQ� $VVR]LDWLRQ� LQYHUVH
(IIHNW��GLH�NROOLVLRQVLQGX]LHUWH�'LVVR]LDWLRQ��&,'���HLQHQ�ZLFKWLJHQ�%HLWUDJ�OLHIHUQ�
'LH�$NWLYLHUXQJ�YRQ�&OXVWHULRQHQ�GXUFK�6W|�H�KDW�VLFK�DOV�HLQH�Q�W]OLFKH�0HWKRGH�LQ�GHU
0DVVHQVSHNWURPHWULH� HWDEOLHUW��'DV� WHFKQLVFKH�3ULQ]LS� GHU�&,'�EDVLHUW� DXI� GHP�$QOHJHQ
HLQHV� HOHNWULVFKHQ� )HOGHV� LP� ,QWHUIDFH� GHV� $3,�06� 6\VWHPV�� 0LW� +LOIH� GHU� DQJHOHJWHQ
6SDQQXQJ� YRQ� ~���9�FP��� EHL� HLQHP� 'UXFN� YRQ� ~�����3D� ZHUGHQ� GLH� &OXVWHULRQHQ
EHVFKOHXQLJW� XQG� NROOLGLHUHQ�PLW� QHXWUDOHQ�0ROHN�OHQ� GHU� QRFK� YHUEOLHEHQHQ�*DVPDWUL[�
%HL� GLHVHP� 3UR]H�� NDQQ� HLQH� XQLPROHNXODUH� 'LVVR]LDWLRQ� MH� QDFK� 6WDELOLWlW� GHV
$VVR]LDWLRQVNRPSOH[HV� GXUFK� GLH� 8PVHW]XQJ� GHU� .ROOLVLRQVHQHUJLH� LQ� 9LEUDWLRQVHQHUJLH
LQQHUKDOE� GHV� &OXVWHULRQV� VWDWWILQGHQ� >���@�� 'LH� *UXSSH� XP� .$0%$5$� >����� ���@
EHULFKWHWH� YRQ� HLQHP� GUDVWLVFKHQ� $EIDOO� GHU� UHO�� +lXILJNHLWHQ� YRQ� &OXVWHULRQHQ� EHL� GHU
VHTXHQWLHOOHQ� (UK|KXQJ� GHU� 'ULIWVSDQQXQJ� XQG� GLVNXWLHUWH� DQKDQG� GHU� (UJHEQLVVH� GLH
%H]LHKXQJ� ]ZLVFKHQ� GHU� NULWLVFKHQ� )HOGVWlUNH� XQG� GHU� 'LVVR]LDWLRQVHQHUJLH� YRQ
&OXVWHULRQHQ��0LW�+LOIH�GLHVHU�0HWKRGH��'HFOXVWHULQJ�� LVW�HV�GDKHU�P|JOLFK��&OXVWHU��XQG
>0�+@��,RQHQ� YRQ� $QDO\WHQ� DXIJUXQG� LKUHU� XQWHUVFKLHGOLFKHQ� $QUHJXQJVHQHUJLHQ� ]X
GLIIHUHQ]LHUHQ�
'DU�EHU� KLQDXV� N|QQHQ� XQWHU� ÄPLOGHQ³� &,'�%HGLQJXQJHQ� QLFKW�NRYDOHQWH� %LQGXQJHQ�
]��%�� LQQHUKDOE� HLQHV� .RPSOH[HV� ]ZLVFKHQ� HLQHP� (Q]\P� XQG� VHLQHP� +HPPVWRII�
DXIJHEURFKHQ�ZHUGHQ��RKQH�GD��HLQH�ZHLWHUH�)UDJPHQWLHUXQJ�GHU�0ROHN�OH�KHUYRUJHUXIHQ
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ZLUG� >����� ���@�� *OHLFKHUPD�HQ� LVW� PLW� GHP� GLIIHUHQ]LHUWHQ� (LQVDW]� GHU� &,'� DXFK� HLQH
IUDJLOH� 8QWHUVFKHLGXQJ� ]ZLVFKHQ� NRYDOHQW� XQG� QLFKW�NRYDOHQW� JHEXQGHQHQ� .RPSOH[HQ
GXUFKI�KUEDU��%HL�HLQHU�VHTXHQWLHOOHQ�(UK|KXQJ�GHU�'ULIWVSDQQXQJ�NDQQ�GDEHL�QLFKW�QXU�GHU
=HUIDOO� GHU� MHZHLOV� XQWHUVXFKWHQ� &OXVWHULRQHQ� �,1�� E]Z�� QLFKW�NRYDOHQW� JHEXQGHQHU
.RPSOH[H��0/��LQ�LKUH�XUVSU�QJOLFKHQ�5HDNWLRQVSDUWQHU�,�XQG�1�E]Z��0�XQG�/��VRQGHUQ
DXFK� GHUHQ� ZHLWHUH� 'LVVR]LDWLRQ� XQG� VRPLW� GLH� %LOGXQJ� ]XVlW]OLFKHU� )UDJPHQWLRQHQ
EHREDFKWHW� ZHUGHQ�� 'HUDUWLJH� VWR�DNWLYLHUWHQ� )UDJPHQWLHUXQJHQ� N|QQHQ� GDKHU� DXFK� ]XU
FKHPLVFKHQ� &KDUDNWHULVLHUXQJ� YRQ� $QDO\WHQ� JHQXW]W� ZHUGHQ� XQG� VWHOOHQ� GHPQDFK� HLQH
NRVWHQJ�QVWLJH�$OWHUQDWLYH�]X�HLQHP�06�06�IlKLJHQ�,QVWUXPHQW�GDU�>������������D@�
,Q� DQDORJHU�:HLVH�ZXUGH�GLH�0HWKRGH�GHV�'HFOXVWHULQJ� DXFK�EHL�$WPRVSKlUHQGUXFN� ]XU
FKHPLVFKHQ� &KDUDNWHULVLHUXQJ� PDNURPROHNXODUHU� .RPSOH[H� LQ� GHU� %LRDQDO\WLN� PLWWHOV
(6,�06� HLQJHVHW]W� >�������@�� (LQ� ZHLWHUI�KUHQGHU�� NRPSOH[HU� DQDO\WLVFKHU� $QVDW]� ]XU
FKHPLVFKHQ� &KDUDNWHULVLHUXQJ� YRQ� %LRPROHN�OHQ� EHVWHKW� LQ� GHU� .RSSOXQJ� HLQHU� (6,�
4XHOOH�PLW�HLQHP�,RQHQIDOOHQ�0DVVHQVSHNWURPHWHU��ZHOFKHV�ZLHGHUXP��EHU�HLQH�'ULIWU|KUH
PLW�HLQHP�)OXJ]HLWPDVVHQVSHNWURPHWHU��72)��JHNRSSHOW�LVW��:LUG�QXQ�]ZLVFKHQ�'ULIWU|KUH
XQG� GHP� 72)06� HLQH� .ROOLVLRQV]HOOH� SRVLWLRQLHUW�� VR� ODVVHQ� VLFK� DXIJUXQG� LKUHU
XQWHUVFKLHGOLFKHQ�'ULIWJHVFKZLQGLJNHLWHQ�GLH�)UDJPHQWLHUXQJVPXVWHU� GHV�0XWWHULRQV�ZLH
DXFK� GLH� )UDJPHQWLHUXQJVPXVWHU� GHU� PLWWHOV� &,'� JHQHULHUWHQ� 7RFKWHULRQHQ� VHSDUDW
XQWHUVXFKHQ��(LQH�FKHPLVFKH�&KDUDNWHULVLHUXQJ�NDQQ�VR�YRQ�VWUXNWXUHOO�YHUVFKLHGHQDUWLJHQ
7RFKWHULRQHQ� DEHU� DXFK� EH]�JOLFK� LKUHU� .RQILJXUDWLRQ� XQWHUVFKLHGOLFKHU� 0XWWHULRQHQ
YRUJHQRPPHQ�ZHUGHQ�� ZHOFKH� EHGLQJW� GXUFK� LKUH� LGHQWLVFKHQ�P�]�9HUKlOWQLVVH� QLFKW� ]X
XQWHUVFKHLGHQ�ZlUHQ�>���@�

���� 4XDQWLIL]LHUXQJ
,GHDOHUZHLVH�ZLUG�GLH�TXDQWLWDWLYH�$QDO\VH�DXVJHZlKOWHU�6XEVWDQ]HQ�GLUHNW��GDV�KHL�W�RKQH
YRUKHULJH� FKURPDWRJUDSKLVFKH�7UHQQXQJ�GHU�$QDO\WHQ�� DXV� HLQHU� NRPSOH[HQ� RUJDQLVFKHQ
0DWUL[� GXUFKJHI�KUW��(LQ�%HLVSLHO� I�U� GLHVHQ� DQDO\WLVFKHQ�$QVDW]� XQWHU�9HUZHQGXQJ� GHU
0DVVHQVSHNWURPHWULH� LVW� GLH� TXDQWLWDWLYH� %HVWLPPXQJ� YRQ� VLHEHQ� QLFKW� IO�FKWLJHQ
5HDNWLRQVSURGXNWHQ� HLQHV� $QWL�.UHEVPLWWHOV� PLWWHOV� GLUHNWHU� 3UREHQHLQI�KUXQJ� LQ� HLQH
FKHPLVFKH� ,RQLVDWLRQTXHOOH� >���@��'LHVH�]HLWVSDUHQGH�0HWKRGH� VHW]W� DEHU�EHL� ]XYRU�QLFKW
FKDUDNWHULVLHUWHQ� 3URGXNWPLVFKXQJHQ� GLH� .RSSOXQJ� GHU� $3&,� PLW� HLQHP� ,RQHQIDOOHQ
0DVVHQVSHNWURPHWHU�RGHU�HLQHP�WULSOH�4XDGUXSRO�0DVVHQVSHNWURPHWHU��WULSOH�TXDGUXSROH
PDVV� VSHFWURPHWHU�� YRUDXV�� 0LW� +LOIH� GLHVHU� 7HFKQLNHQ� NDQQ� VR� HLQH� ,GHQWLIL]LHUXQJ
XQEHNDQQWHU�$QDO\WHQ�DQKDQG�GHU�$XIQDKPH�VSH]LILVFKHU�7RFKWHULRQHQVSHNWUHQ��GDXJKWHU
LRQ�VSHFWUD��YRUJHQRPPHQ�ZHUGHQ�
(UIROJW� HLQH� TXDOLWDWLYH� XQG� TXDQWLWDWLYH� $QDO\VH� PLW� +LOIH� GHU� .RSSOXQJ� GHU
+RFKGUXFNIO�VVLJNHLWVFKURPDWRJUDSKLH��KLJK�SUHVVXUH�OLTXLG�FKURPDWRJUDSKLH��+3/&��PLW
GHU� $3&,�06�� VR� LVW� ]X� EHGHQNHQ�� GD�� ]ZDU� 6W|UXQJHQ� DXIJUXQG� HLQHU� NRPSOH[HQ
3UREHQPDWUL[�PLQLPLHUW�ZHUGHQ�N|QQHQ�>���@��DEHU�3XIIHUNRPSRQHQWHQ�GHU�PRELOHQ�3KDVH
]XP�7HLO�HLQHQ�HUKHEOLFKHQ�(LQIOX��DXI�GLH�FKHPLVFKHQ�,RQLVDWLRQVUHDNWLRQHQ�DXV�EHQ��GD
VLH�HEHQIDOOV�DOV�FKHPLVFKH�5HDNWDQGLRQHQ�IXQJLHUHQ�N|QQHQ�>���@��,QIROJHGHVVHQ�NDQQ�LP
([WUHPIDOO� GXUFK� GHQ� (LQVDW]� YRQ� VDXUHQ� 3XIIHUNRPSRQHQWHQ� HLQH� YROOVWlQGLJH
8QWHUGU�FNXQJ� GHU� ,RQLVDWLRQ� YRQ� 6XEVWDQ]HQ� PLW� QXU� VFKZDFK� HOHNWURQHQ]LHKHQGHQ
IXQNWLRQHOOHQ� *UXSSHQ� KHUYRUJHUXIHQ� ZHUGHQ� >���@�� 8QDEKlQJLJ� YRP� (LQVDW]� HLQHU
FKURPDWRJUDSKLVFKHQ� 7UHQQWHFKQLN� LVW� EHL� GHU� TXDQWLWDWLYHQ� %HVWLPPXQJ� HLQ]HOQHU
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$QDO\WHQ� PLW� +LOIH� GHU� $3&,�06� GLH� P|JOLFKH� %LOGXQJ� YRQ� &OXVWHULRQHQ� VRZLH� GDV
$XIWUHWHQ�YRQ�0DWUL[�(IIHNWHQ�]X�EHDFKWHQ�
%HL� GHU� TXDQWLWDWLYHQ� $QDO\VH� VWHOOW� GLH� 6lWWLJXQJ� GHV� ,RQHQVWURPV� EHL� YHUJOHLFKVZHLVH
QLHGULJHQ�$QDO\WNRQ]HQWUDWLRQHQ��LP�XQWHUHQ�SSP�Y�Y��%HUHLFK��HLQ�PLW�GHU�$3&,�KlXILJ
DVVR]LLHUWHV� 3UREOHP� GDU�� (LQH� 8UVDFKH� GDI�U� EHUXKW� DXI� GHU� 7DWVDFKH�� GD�� VLJQLILNDQWH
8QWHUVFKLHGH�KLQVLFKWOLFK�GHU�5HDNWLYLWlW�YRQ�5HDNWDQGLRQHQ�JHJHQ�EHU�$QDO\WPROHN�OHQ
EHVWHKHQ�� 6R� LVW� ]��%�� HLQH� =XQDKPH� GHU� 3URWRQHQDIILQLWlW�PLW� GHU�*U|�H� GHU� JHQHULHUWHQ
:DVVHUFOXVWHU� �+�2�����+�2�Q� PLW� ����Q������� ]X� YHU]HLFKQHQ�� ZHOFKH� ]X� HLQHU
YHUPLQGHUWHQ� �:DKUVFKHLQOLFKNHLW� KLQVLFKWOLFK� HLQHU� 3URWRQHQ�EHUWUDJXQJVUHDNWLRQ� I�KUW�
'DUDXV� IROJW�� GD�� GLH� PD[LPDOH� .RQ]HQWUDWLRQ� GHU� JHELOGHWHQ� $QDO\WLRQHQ� VRPLW� QLFKW
SULQ]LSLHOO� OLPLWLHUW� LVW� GXUFK� GLH� PLWWOHUH� +lXILJNHLW� SURWRQLHUWHU� :DVVHUFOXVWHU� YRQ
GXUFKVFKQLWWOLFK�FD������,RQHQ�V����VRQGHUQ�YLHOPHKU�GXUFK�GLH�=DKO�YRQ�&OXVWHULRQHQ��GHUHQ
3URWRQHQDIILQLWlW�QLHGULJHU�LVW�DOV�GLH�GHU�$QDO\WPROHN�OH�
%HL� GHU� $QDO\VH� NRPSOH[HU� 3UREHQPLVFKXQJHQ� NDQQ� GDEHL� GLH� 9HUI�JEDUNHLW� YRQ
5HDNWDQGLRQHQ� I�U� GLH� 3URWRQLHUXQJ� HLQHV� DXVJHZlKOWHQ� $QDO\WHQ� ZHLWHU� HLQJHVFKUlQNW
VHLQ�� GD� VLFK� KLHUEHL� GHU�5HDNWDQGLRQHQVWURP� XQWHU� GHQ� YHUVFKLHGHQHQ�$QDO\WHQ� DXIWHLOW�
)DOOV�GDEHL�GDV�9HUKlOWQLV�YRQ�5HDNWDQGLRQHQ�]X�$QDO\WLRQHQ�]X�NOHLQ�ZLUG��LVW�GLH�UHODWLYH
+lXILJNHLW�GHU�EHREDFKWHWHQ�4XDVLPROHN�OLRQHQ�GHV�=LHODQDO\WHQ�QLFKW�OlQJHU�SURSRUWLRQDO
]X� GHVVHQ� XUVSU�QJOLFKHU�.RQ]HQWUDWLRQ��'DUDXV� HUJLEW� VLFK� I�U� GLH� TXDQWLWDWLYH� $QDO\VH
PLWWHOV� $3&,�06� HLQH� REHUH� *UHQ]H� GHU� $QDO\WNRQ]HQWUDWLRQ� YRQ� �EOLFKHUZHLVH� FD�
���SSP�Y�Y��LQ�$EKlQJLJNHLW�YRQ�GHU�=XVDPPHQVHW]XQJ�GHU�3UREH�>���@��'DEHL�LVW�MHGRFK
]X� EHU�FNVLFKWLJHQ�� GD�� K|KHU� NRQ]HQWULHUWH� 3UREHQ� ]��%�� GXUFK� HLQH� (UK|KXQJ� GHV
0DQWHOJDVVWURPV� HQWVSUHFKHQG� YHUG�QQW� ZHUGHQ� N|QQHQ�� XQG� VRPLW� GHU� OLQHDUH
.RQ]HQWUDWLRQVEHUHLFK�HUZHLWHUW�ZHUGHQ�NDQQ�
(LQ� ZHLWHUHV� FKDUDNWHULVWLVFKHV� 3UREOHP� I�U� GLH� TXDQWLWDWLYH� $QDO\VH� HLQHV� 0HKUNRP�
SRQHQWHQV\VWHPV�PLWWHOV�$3&,�06�VWHOOW�GLH�$QZHVHQKHLW�YRQ�LQWHUIHULHUHQGHQ�6XEVWDQ]HQ
�6�� GDU�� +LHUEHL� NDQQ� ]ZLVFKHQ� GHP� EHUHLWV� LRQLVLHUWHQ� $QDO\WPROHN�O� �$�� XQG� GHU
LQWHUIHULHUHQGHQ�6SH]LH� �6��HLQH� VWR�LQGX]LHUWH�3URWRQHQ�EHUWUDJXQJVUHDNWLRQ�QRFK� LQ�GHU
$3&,�4XHOOH� VWDWWILQGHQ� XQG� VRPLW� GLH� UHODWLYH� +lXILJNHLW� GHU� OHW]WOLFK� GHWHNWLHUWHQ
$QDO\WLRQHQ�ZHVHQWOLFK�YHUPLQGHUQ��*OHLFKXQJ�����

>$�+@����6 � >6�+@����$ 3U$I��6��>�3U$I��>$�+@��
����

+lXILJ� Ol�W� VLFK� HLQ� GHUDUWLJHV� 4XHQFKHQ� GHV� $QDO\WLRQHQVLJQDOV� HEHQIDOOV� GXUFK� HLQH
DGlTXDWH�9HUG�QQXQJ�GHU�3UREH�PLQLPLHUHQ��$OOHUGLQJV�ZLUG�GDGXUFK�GLH�%HVWLPPXQJV�
JUHQ]H�DXFK�VROFKHU�6XEVWDQ]HQ�KHUDXIJHVHW]W��ZHOFKH�EHUHLWV�LQ�YHUJOHLFKVZHLVH�QLHGULJHQ
.RQ]HQWUDWLRQHQ�LQ�GHU�3UREHQPLVFKXQJ�YRUODJHQ�
:LH�GLH�GLUHNWH�$QDO\VH�YRQ�$WHPOXIWSUREHQ�]HLJWH��NDQQ�VRZRKO�GHU�]XHUVW�EHVFKULHEHQH
(IIHNW� HLQHU� 6lWWLJXQJ� E]Z�� hEHUVlWWLJXQJ� DOV� DXFK� JOHLFK]HLWLJ� GLH� 9HUPLQGHUXQJ� GHV
,RQHQVWURPHV�GHV�=LHODQDO\WHQ��]��%��$FHWRQ��DOV�(UJHEQLV�YRQ�QXU�HLQHU�6W|UNRPSRQHQWH
�1+��� DXIWUHWHQ� >���@�� 'HP]XIROJH� LVW� HLQH� 3U�IXQJ� GHU� /LQHDULWlW� GHV� $QWZRUWVLJQDOVVRZLH� GLH� &KDUDNWHULVLHUXQJ� YRQ� 1HEHQNRPSRQHQWHQ� EHL� GHU� GLUHNWHQ� TXDQWLWDWLYHQ
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$QDO\VH�HLQHU�NRPSOH[HQ�3UREHQPLVFKXQJ�YRQ�HVVHQWLHOOHU�%HGHXWXQJ��*OHLFKZRKO�NRQQWH
LQ�]DKOUHLFKHQ�6WXGLHQ�DEHU�JH]HLJW�ZHUGHQ��GD��GLH�$3&,�HLQH�GXUFKDXV�]XYHUOlVVLJH�XQG
JHJHQ�EHU� GHU� (6,� HLQH� RIWPDOV� UREXVWHUH� ZLH� DXFK� JHJHQ�EHU� 0DWUL[�(IIHNWHQ
XQHPSILQGOLFKHUH�,RQLVDWLRQVWHFKQLN�GDUVWHOOW�>����������������������@��'DEHL�LVW�MHGRFK�]X
EHU�FNVLFKWLJHQ�� GD�� I�U� GLH� PDVVHQVSHNWURPHWULVFKH� $QDO\VH� YRQ� VWDUN� SRODUHQ� VRZLH
WKHUPLVFK� ODELOHQ� 6XEVWDQ]HQ� GDV� (OHNWRVSUD\� RIWPDOV� GLH� OHLVWXQJVVWlUNHUH� ,RQLVDWLRQV�
WHFKQLN� GDUVWHOOW�� /HW]WHQGOLFK� HPSILHKOW� VLFK� EHL� GHU� (QWZLFNOXQJ� HLQHV� OHLVWXQJVVWDUNHQ
9HUIDKUHQV� I�U� GLH�PDVVHQVSHNWURPHWULVFK�JHVW�W]WH� TXDQWLWDWLYH�$QDO\VH� GLH� DQIlQJOLFKH
%HU�FNVLFKWLJXQJ�EHLGHU�,RQLVDWLRQVWHFKQLNHQ��$3&,�XQG�(6,���'LHV�JLOW�LQVEHVRQGHUH�DXFK
I�U� GHQ� )DOO�� GD�� GLH� =LHODQDO\WHQ� VRZRKO� �EHU� K\GURSKLOH� DOV� DXFK� �EHU� K\GURSKREH
(LJHQVFKDIWHQ�YHUI�JHQ�>���@�
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� =LHOVHW]XQJ�XQG�$XIJDEHQVWHOOXQJ
:LH� GHQ� $XVI�KUXQJHQ� EH]�JOLFK� GHV� DNWXHOOHQ� :LVVHQVWDQGV� �EHU� GLH� 5ROOH� YRQ
$HURVROSDUWLNHOQ� LQ� GHU� (UGDWPRVSKlUH� ]X� HQWQHKPHQ� LVW�� EHGDUI� HV� LQVEHVRQGHUH� QlKHUHU
8QWHUVXFKXQJHQ� ]XP�%LOGXQJVSRWHQWLDO� VHNXQGlUHU� RUJDQLVFKHU�$HURVROH��'HU� WKHPDWLVFKH
6FKZHUSXQNW�GHV�YRUOLHJHQGHQ�%HULFKWV�EHVWDQG�GDKHU�LQ�GHU�FKHPLVFKHQ�&KDUDNWHULVLHUXQJ
VHNXQGlU�JHELOGHWHU�$HURVROH�HLQVFKOLH�OLFK�LKUHU�%LOGXQJVSUR]HVVH�DXI�%DVLV�HLQHV�2Q�OLQH
PDVVHQVSHNWURPHWULVFKHQ� 6\VWHPV�� $OV� 0RGHOOV\VWHP� ]XU� %LOGXQJ� YRQ� 62$V� LQ� GHU
$WPRVSKlUH� VROOWH� GLH�8PVHW]XQJ� YRQ�0RQRWHUSHQHQ�PLW�2]RQ� LQ�5HDNWLRQVNDPPHUQ� EHL
.RQ]HQWUDWLRQHQ� LP� XQWHUHQ� SSE�Y�Y��%HUHLFK� GLHQHQ�� )ROJHQGH� =LHOH� ERWHQ� GDEHL� GHQ
ZLVVHQVFKDIWOLFKHQ�5DKPHQ�I�U�GLH�KLHU�GXUFKJHI�KUWHQ�/DERUH[SHULPHQWH�

�� (LQH� XPIDVVHQGH� FKHPLVFKH� &KDUDNWHULVLHUXQJ� VHNXQGlUHU� RUJDQLVFKHU� $HURVRO�
NRPSRQHQWHQ�GXUFK]XI�KUHQ��XP�]XP�HLQHQ�$XVVDJHQ��EHU�$HURVROELOGXQJVSUR]HVVH
WUHIIHQ� ]X� N|QQHQ� XQG� ]XP� DQGHUHQ� SRWHQWLHOOH� 0DUNHUVXEVWDQ]HQ� I�U� $HURVROH
ELRJHQHQ�8UVSUXQJV�LP�+LQEOLFN�DXI�)HOGPHVVXQJHQ�]X�HUKDOWHQ�

�� 'LH�%HUHLWVWHOOXQJ�HLQHU�'DWHQEDVLV��EHU�GLH�FKDUDNWHULVWLVFKH�=XVDPPHQVHW]XQJ�YRQ
VHNXQGlUHQ�RUJDQLVFKHQ�$HURVROHQ�DXV�GHU�2]RQRO\VH�XQWHUVFKLHGOLFKHU�0RQRWHUSHQ�
YRUOlXIHU�

�� (LQHQ� QlKHUHQ� (LQEOLFN� LQ� GLH� 0HFKDQLVPHQ� ]XU� %LOGXQJ� YRQ� PLWWHO�� ELV
VFKZHUIO�FKWLJHQ� 3URGXNWHQ� DXV� GHU� *DVSKDVHQR]RQRO\VH� YRQ� 0RQRWHUSHQHQ
HUODQJHQ�

�� 'LH�TXDQWLWDWLYH�%HVWLPPXQJ�DXVJHZlKOWHU�2[LGDWLRQVSURGXNWH�
�� =XJDQJ� ]X� ZHVHQWOLFKHQ� SK\VLNRFKHPLVFKHQ� (LJHQVFKDIWHQ� GHU� JHELOGHWHQ� 92&�

2[LGDWLRQVSURGXNWH� ]X� HUKDOWHQ�� XP� GDPLW� LKUH� *DV�3DUWLNHO�9HUWHLOXQJ� XQG� LKUH
1XNOHDWLRQVHLJHQVFKDIWHQ�DEVFKlW]HQ�]X�N|QQHQ�

�� %HVWLPPXQJ� YRQ� )DNWRUHQ� ]XU� $EVFKlW]XQJ� YRQ� $HURVROELOGXQJVSRWHQWLDOHQ
XQWHUVFKLHGOLFKHU�0RQRWHUSHQH�

�� $XINOlUXQJ� YRQ� %LQGXQJVYHUKlOWQLVVHQ� LQ� RUJDQLVFKHQ� $HURVROSDUWLNHOQ� E]Z�
+LQZHLVH�DXI�QLFKW�NRYDOHQW�JHEXQGHQHQ�&OXVWHUVWUXNWXUHQ�

�� $EVFKlW]XQJ�GHU�6WDELOLWlW�SRWHQWLHOOHU�&OXVWHUHLQKHLWHQ�YRQ�62$V�

=XU� 8PVHW]XQJ� GLHVHU� DWPRVSKlUHQFKHPLVFK�UHOHYDQWHQ� =LHOVHW]XQJHQ� EHGXUIWH� HV� GHU
(QWZLFNOXQJ� JHHLJQHWHU� DQDO\WLVFKHU� 0HWKRGHQ�� 'LH� DP� ,6$6� GXUFKJHI�KUWHQ� $UEHLWHQ
VW�W]WHQ� VLFK� DXI� GLH� 2Q�OLQH�0DVVHQVSHNWURPHWULH� EHL� (LQVDW]� GHU� $3&,�� )�U� GLHVH
DQDO\WLVFK�DXVJHULFKWHWHQ�$UEHLWHQ�ZXUGHQ�IROJHQGH�=LHOH�GHILQLHUW�
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�� 'LH�(QWZLFNOXQJ�HLQHU�PDVVHQVSHNWURPHWULVFKHQ�0HWKRGH�]XU�GLUHNWHQ�4XDQWLIL]LHUXQJ
DXVJHZlKOWHU�PLWWHO��ELV�VFKZHUIO�FKWLJHU�$HURVRONRPSRQHQWHQ�

�� 'HU� (LQVDW]� GHU� 2Q�OLQH� $3&,�06� ]XU� 8QWHUVXFKXQJ� GHU� 3URGXNWYHUWHLOXQJ� DXV� GHU
2]RQRO\VH�YRQ�0RQRWHUSHQHQ�EHL�YHUVFKLHGHQHQ�UHODWLYHQ�)HXFKWHQ�

�� 'LH� 9HUZHQGXQJ� YRQ� LVRWRSHQ�PDUNLHUWHQ� 9HUELQGXQJHQ� ]XU� $XINOlUXQJ� YRQ
%LOGXQJVPHFKDQLVPHQ�DXVJHZlKOWHU�2]RQRO\VHSURGXNWH�ELRJHQHU�9RUOlXIHUVXEVWDQ]HQ
PLWWHOV�GHU�2Q�OLQH�0DVVHQVSHNWURPHWULH�

�� 'LH� FKHPLVFKH� &KDUDNWHULVLHUXQJ� YRQ� $HURVRONRPSRQHQWHQ� DQKDQG� YRQ� VHTXHQWLHOO
GXUFKJHI�KUWHQ�� NROOLVLRQVLQGX]LHUWHQ� )UDJPHQWLHUXQJHQ� EHL� (LQVDW]� GHU� 2Q�OLQH
$3&,����06Q�

�� 'LH� (QWZLFNOXQJ� PDVVHQVSHNWURPHWULVFK�JHVW�W]WHU� 6WUDWHJLHQ� ]XU� &KDUDNWHULVLHUXQJ
YRQ�&OXVWHUSURGXNWHQ�XQWHUVFKLHGOLFKHU�+HUNXQIW�
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,,, ([SHULPHQWHOOH�0HWKRGHQ
�� 8QWHUVXFKXQJ�YRQ�VHNXQGlUHQ�RUJDQLVFKHQ�$HURVROHQ
���� 62$�*HQHULHUXQJ
=XU� *HQHULHUXQJ� VHNXQGlUHU� $HURVROH� ELRJHQHQ� 8UVSUXQJV� ZXUGHQ� 5HDNWLRQVNDPPHUQ
XQWHUVFKLHGOLFKHU�*U|�HQ� HLQJHVHW]W��8QWHUVXFKXQJHQ� LQ� EH]XJ� DXI�5HDNWLRQVPHFKDQLVPHQ
ZXUGHQ� LQ� GHU� 5HJHO� LQ� HLQHP� �� /� 5XQGNROEHQ� GXUFKJHI�KUW�� 'DQHEHQ�ZXUGHQ� HLQ� ��� /
5HDNWLRQVURKU� XQG� HLQH� ����/� ]\OLQGULVFKH� 5HDNWLRQVNDPPHU� DXV� *ODV� LQVEHVRQGHUH� I�U
6WXGLHQ� GHU� 3URGXNWYHUWHLOXQJ� HLQJHVHW]W�� $OOH� 9HUVXFKH� ZXUGHQ� NRQWLQXLHUOLFK� RKQH
]XVlW]OLFKH�6WUDKOXQJVTXHOOHQ�EHL�HLQHU�7HPSHUDWXU�YRQ���������.�GXUFKJHI�KUW��ZREHL�YRU
MHGHP� ([SHULPHQW� GLH� 5HDNWLRQVNDPPHU� PLW� WURFNHQHU� V\QWKHWLVFKHU� /XIW� �������� 2���������1���JHVS�OW�ZXUGH��$QVFKOLH�HQG�ZXUGH�HQWZHGHU�GHU�ELRJHQH�.RKOHQZDVVHUVWRIIRGHU� 2]RQ� LQ� GLH� .DPPHU� JHOHLWHW�� VR� GD�� VLFK� GLH� HUIRUGHUOLFKH� *OHLFKJHZLFKWV�
NRQ]HQWUDWLRQ� HLQVWHOOHQ� NRQQWH�� $QVFKOLH�HQG� ZXUGH� GDQQ� GLH� 5HDNWLRQ� GXUFK� GLH
(LQOHLWXQJ� GHV� HQWVSUHFKHQGHQ� 5HDNWLRQVSDUWQHUV� �2]RQ� RGHU� 7HUSHQ�� JHVWDUWHW�� 'LH
=XJDEH�GHU�XQWHUVXFKWHQ�7HUSHQH�ZLH�a�3LQHQ��b�3LQHQ��6DELQHQ��D��&DUHQ�XQG�/LPRQHQ
�$EE����� HUIROJWH� PLWWHOV� HLQHV� 1��JHVS�OWHQ�� G\QDPLVFK� EHWULHEHQHQ� 'LIIXVLRQV�
7HVWJDVJHQHUDWRUV��ZREHL�GLH� MHZHLOV�HLQJHVWHOOWHQ�.RQ]HQWUDWLRQHQ� LQ�HLQHP�%HUHLFK�YRQ
����ELV�����SSE�Y�Y��ODJHQ�

$EE����� (QGRF\FOLVFKH� XQG� H[RF\FOLVFKH� 0RQRWHUSHQH� �&��+����� ZHOFKH� ]XU� *HQHULHUXQJVHNXQGlUHU�RUJDQLVFKHU�$HURVROH�HLQJHVHW]W�ZXUGHQ�

2]RQ�ZXUGH�GXUFK�89�%HVWUDKOXQJ�YRQ� V\QWK��/XIW� LQ� HLQHP�.RQ]HQWUDWLRQVEHUHLFK�YRQ
����ELV�����SSE�Y�Y��JHQHULHUW��'DEHL�ZXUGH�GLH�.RQ]HQWUDWLRQ�YRQ�2]RQ�PLW�+LOIH�HLQHV
2]RQ�$QDO\VDWRUV� GHU� 0DUNH� 'DVLEL� (QYLURQPHQWDO� &RUS�� �0RGHO� �����56�� *OHQGDOH�
&DOLIRUQLD�� EHVWLPPW�� $EELOGXQJ���� ]HLJW� HLQH� 6FKHPD]HLFKQXQJ� GHU� ����/
5HDNWLRQVNDPPHU� XQG� GHU� SULQ]LSLHOO� ]XU� 9HUI�JXQJ� VWHKHQGHQ� 0H�LQVWUXPHQWH�� 6R
HUODXEWH� HLQ� *&�),'� 6\VWHP� GLH� %HVWLPPXQJ� GHU� $EUHDNWLRQ� GHU� KLHU� XQWHUVXFKWHQ
ELRJHQHQ� .RKOHQZDVVHUVWRIIH� I�U� TXDQWLWDWLYH� 6WXGLHQ�� $XVVDJHQ� �EHU� 3DUWLNHODQ]DKO�
NRQ]HQWUDWLRQHQ� NRQQWHQ� XQWHU� (LQVDW]� YRQ� ]ZHL� 3DUWLNHO]lKOHUQ� �76,� ����� XQG� 76,
����$���FRQGHQVDWLRQ�SDUWLFOH�FRXQWHU��&3&��JHWURIIHQ�ZHUGHQ��%HL�HLQHP�*HVDPWJDVIOX�
YRQ�����/�PLQ���ODJ�GLH�PLWWOHUH�$XIHQWKDOWV]HLW�LQ�GHU�����/�.DPPHU�EHL����PLQ��hEHU�GDV
9HUKlOWQLV�YRQ�WURFNHQHU�]X�EHIHXFKWHWHU�V\QWK��/XIW��ZHOFKH�DOV�0LVFKXQJ�LQ�GLH�.DPPHU
HLQJHOHLWHW�ZXUGHQ��OLH��VLFK�GLH�UHO��)HXFKWH� LQ�GHU�5HDNWLRQVNDPPHU�NRQWUROOLHUHQ��RKQH
GDEHL� GHQ� *HVDPWJDVIOX�� ]X� YHUlQGHUQ�� =XU� %HVWLPPXQJ� GHU� UHO�� )HXFKWH� LQ� GHU
5HDNWLRQVNDPPHU�ZXUGH�HLQ�)HXFKWVHQVRU��.3&����������HLQJHVHW]W�

a�3LQHQ b�3LQHQ 6DELQHQ D��&DUHQ /LPRQHQ
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%HL� GHQ� LQ� .DSLWHO�,9�� $EVFKQLWW��� YRUJHVWHOOWHQ� 8QWHUVXFKXQJHQ� ]XU� %LOGXQJ� YRQ
3LQRQDOGHK\G� LQ� $EKlQJLJNHLW� YRQ� GHU� UHO�� )HXFKWH� XQG� ]XU� $XINOlUXQJ� GHU� ]XJUXQGH�
OLHJHQGHQ�2]RQRO\VHPHFKDQLVPHQ�ZXUGHQ� GHILQLHUWH�0HQJHQ� YRQ� XQPDUNLHUWHP�:DVVHU
RGHU� DEHU� LVRWRSHQPDUNLHUWHP� :DVVHU� �+�

��2�� LQ� GHQ� ��/� 5HDNWLRQVNROEHQ� YHUGDPSIW�
'DEHL� ZXUGH� GDV� MHZHLOV� EHQ|WLJWH� :DVVHU� PLWWHOV� HLQHU� 6SULW]HQSXPSH� GXUFK� HLQH
GHDNWLYLHUWH� )XVHG�VLOLFD� .DSLOODUH� LQ� HLQHQ� NRPPHU]LHOOHQ� *&�,QMHNWRU� JHI|UGHUW�
YHUGDPSIW� XQG� PLW� HLQHP� ]XVlW]OLFKHQ� 1��*DVVWURP� YRQ� ����PO�PLQ��� ]X� HLQHP� V\QWK�/XIWVWURP� JHPLVFKW�� 'HU� VRPLW� DQJHIHXFKWH� /XIWVWURP� ZXUGH� DQVFKOLH�HQG� GLUHNW� LQ� GLH
.DPPHU�JHOHLWHW��ZREHL�UHO��)HXFKWHQ�LP�%HUHLFK�YRQ���ELV������HLQJHVWHOOW�ZXUGHQ��'DEHL
EHWUXJ� GHU� *HVDPWJDVIOX�� GXUFK� GLH� .DPPHU� ����/�PLQ�±��� VR� GD�� VLFK� HLQH� PLWWOHUH
$XIHQWKDOWV]HLW�GHU�(GXNWH�YRQ�FD������PLQ�HUJDE�
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��� 2Q�OLQH�$3&,�,706
0LW�+LOIH�HLQHU�PDVVHQVSHNWURPHWULVFKHQ�2Q�OLQH�0HWKRGH�N|QQHQ�GLUHNWH�(LQEOLFNH�LQ�GLH
3URGXNWELOGXQJ� XQG� 3URGXNWYHUWHLOXQJ� HLQHU� 5HDNWLRQ� HUKDOWHQ� ZHUGHQ�� (LQH
*UXQGYRUDXVVHW]XQJ� GDI�U� LVW� GHU� XQPLWWHOEDUH� 7UDQVIHU� GHU� $QDO\WHQ� E]Z�� GHV
5HDNWLRQVJHPLVFKHV� LQ�GDV�PDVVHQVSHNWURPHWULVFKH�6\VWHP��'LH�.RSSOXQJ�GHU�HLQ]HOQHQ
5HDNWLRQVJHIl�H� PLW� GHU� $3&,�4XHOOH� HUIROJWH� PLWWHOV� HLQHU� 6FKODXFKYHUELQGXQJ� DXV
7HIORQ��L��'����PP���'LH�/lQJH�GHU�9HUELQGXQJ�PD��QXU�FD�����FP�EHLP�(LQVDW]�HLQHV���/
.ROEHQV� XQG� ZXUGH� DXI� FD�� ����P� YHUOlQJHUW�� ZHQQ� 9HUVXFKH� LQ� GHU
����/�5HDNWLRQVNDPPHU� GXUFKJHI�KUW� ZHUGHQ� VROOWHQ�� =XU� (LQOHLWXQJ� JDVI|UPLJHU
5HDNWLRQVPLVFKXQJHQ�PLW�*DVIO�VVHQ�LP�%HUHLFK�YRQ���ELV�����/�PLQ���ZDU�HV�QRWZHQGLJ�
GLH�$3&,�4XHOOH�LP�%HUHLFK�GHV�3UREHQHLQOD�V\VWHPV�]X�PRGLIL]LHUHQ���$EE�����

$EE�� ��� 6FKQLWW]HLFKQXQJ� GHU�PRGLIL]LHUWHQ�$WPRVSKlUHQGUXFN�,RQHQTXHOOH� ]XU�2Q�OLQH�$QDO\VHYRQ�JDVI|UPLJHQ�XQG�SDUWLNHOJHEXQGHQHQ�RUJDQLVFKHQ�6XEVWDQ]HQ�

6R�ZXUGH�]XP�HLQHQ�HLQ�QHXHU�3UREHQHLQOD�NRSI�JHIHUWLJW��ZHOFKHU�MHZHLOV�HLQHQ�$QVFKOX�
VRZRKO� I�U�GHQ�$QDO\WJDVVWURP�DOV�DXFK� I�U�GHQ�+LOIV�� E]Z��0DQWHOJDVVWURP�EHUHLWVWHOOW�
=XP� DQGHUHQ� ZXUGH� GLH� $3&,�'�VH� GHUDUW� PRGLIL]LHUW�� GD�� *DVIO�VVH� YRQ� PHKU� DOV
��/�PLQ��� SUREOHPORV� GXUFKJHOHLWHW� ZHUGHQ� N|QQHQ�� 'LH� %HVWLPPXQJ� GHU� MHZHLOV
HLQJHVWHOOWHQ� $QDO\W�� XQG� 0DQWHOJDVIO�VVH� HUIROJWH� �EHU� H[WHUQH� .DOLEUDWLRQ�� 'DV
0D[LPXP� GHU� 6LJQDOLQWHQVLWlWHQ� YRQ� SRVLWLYHQ� ZLH� DXFK� QHJDWLYHQ� ,RQHQ� YRQ
6WDQGDUGVXEVWDQ]HQ�ZXUGH�EHL�HLQHP�0DQWHOJDVVWURP�YRQ�����/�PLQ���EHREDFKWHW��ZlKUHQG
GHU�$QDO\WJDVVWURP�����/�PLQ���EHWUXJ��%HL�TXDOLWDWLYHQ�0HVVXQJHQ�XQWHU�(LQVDW]�GHU�����/
.DPPHU�ZXUGH�GHU�$QDO\WJDVVWURP�LQ�GHU�5HJHO�DXI�����/�PLQ���HUK|KW�XQG�GDGXUFK�HLQH
6WHLJHUXQJ�GHU�6LJQDOLQWHQVLWlWHQ�YRQ� FD�� ����� HU]LHOW��'D� VLFK�GHU�*HVDPWJDVIOX��GXUFK

$3&,
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GLH�4XHOOH�DXI�QXQ� UXQG�����/�PLQ���EHOLHI��YRQ�ZHOFKHQ�SULQ]SLHOO�QXU�FD������/�PLQ��� LQ
5LFKWXQJ� 06� �EHUI�KUW� ZHUGHQ�� ZXUGH� HLQH� H[WHUQH� 3XPSVWXIH� DQ� GDV� 6SUD\VFKLOG
DQJHVFKORVVHQ�XQG�VRPLW�HLQ�NRQVWDQWHU�*DVIOX��GXUFK�GLH�$3&,�4XHOOH�JHZlKUOHLVWHW��'LH
,RQLVDWLRQ�GHU�$QDO\WHQ�HUIROJWH�HQWZHGHU�LP�SRVLWLYHQ�RGHU�QHJDWLYHQ�,RQHQPRGXV�PLWWHOV
$3&,�� GHUHQ� ]XJUXQGHOLHJHQGHQ� 3UR]HVVH� EHUHLWV� LQ� .DSLWHO�,,�� $EVFKQLWW� �� EHVFKULHEHQ
ZXUGHQ�� (LQ� 0D[LPXP� GHU� 6LJQDOLQWHQVLWlWHQ� YRQ� 4XDVLPROHN�OLRQHQ� GHU� XQWHUVXFKWHQ
ELRJHQHQ�.RKOHQZDVVHUVWRIIH�ZLH�DXFK�LKUHU�2[LGDWLRQVSURGXNWH�NRQQWH�LP�SRVLWLYHQ�E]Z�
QHJDWLYHQ�,RQHQPRGXV�GXUFK�GLH�(LQVWHOOXQJ�IROJHQGHU�3DUDPHWHU�HU]LHOW�ZHUGHQ��7DE�����

7DE�����4XHOOHQSDUDPHWHU
,RQHQPRGXV 3RVLWLY 1HJDWLY
79HUGDPSIHU ����������& ����&
77UDQVIHUNDSLOODUH ����& ����&
8.RURQDQDGHO ��N9 ��N9
,3ODVPD ��m$ ���m$
87UDQVIHUNDSLOODUH ��9 ���9

$OOH� 0HVVXQJHQ� ZXUGHQ� PLW� HLQHP� )LQQLJDQ� /&4� ,RQHQIDOOHQPDVVHQVSHNWURPHWHU
�7KHUPR�)LQQLJDQ��6DQ�-RVH��&$��GXUFKJHI�KUW��,Q�GHP�YRUOLHJHQGHQ�%HULFKW�ZLUG�DXI�HLQH
%HVFKUHLEXQJ�GHU�*UXQGODJHQ�GHU� ,RQHQIDOOHQPDVVHQVSHNWURPHWULH�YHU]LFKWHW� XQG� DXI�GLH
HQWVSUHFKHQGH�/LWHUDWXU�YHUZLHVHQ�>�������@�
'LH� LQ� .DSLWHO�9� GLVNXWLHUWHQ� 06Q�6SHNWUHQ� YRQ� >0�+@��,RQHQ� ZXUGHQ� XQWHU� GHQ� LP
IROJHQGHQ� EHVFKULHEHQHQ�%HGLQJXQJHQ� HU]HXJW�� 6R� HUIROJWH� GLH�$XIQDKPH� GHU� LQ� GLHVHP
%HULFKW� JH]HLJWHQ� 06�06�6SHNWUHQ� EHL� HLQHU� 5)�6SDQQXQJ� YRQ� ���� ELV� �����9�� ZREHL
+HOLXP� DOV� 6WR�JDV� GLHQWH�� 'LH� GDUDXV� UHVXOWLHUHQGHQ� UHO�� +lXILJNHLWHQ� GHU� GDEHL
XQWHUVXFKWHQ� >0�+@��,RQHQ� ODJHQ� LQ� HLQHP� %HUHLFK� YRQ� ��ELV������� 'LH� $XIQDKPH� YRQ
06��6SHNWUHQ� HUIROJWH� QXU� LQ� GHP� )DOO�� GD�� HLQ� VHKU� LQWHQVLYHV� 7RFKWHULRQQHQVLJQDO� LP
06�06�6SHNWUXP�YRUODJ�� =XU� ,QWHUSUHWDWLRQ� YRQ� )UDJPHQWLHUXQJVPXVWHUQ�ZXUGH� MHZHLOV
HLQH�6XPPDWLRQ�YRQ����ELV�����06Q�(LQ]HOVSHNWUHQ�GXUFKJHI�KUW�

��� 4XDQWLWDWLYH�2Q�OLQH�$3&,�,706
,P� 5DKPHQ� GHU� DP� ,6$6� GXUFKJHI�KUWHQ� $UEHLWHQ� HUIROJWHQ� TXDQWLWDWLYH� $QDO\VHQ
DXVJHZlKOWHU� 2]RQRO\VHSURGXNWH� YRQ� 0RQRWHUSHQHQ� PLW� +LOIH� YRQ� 6WDQGDUGDGGLWLRQV�
PHWKRGHQ��'HU� (LQVDW]� GHU� 6WDQGDUGDGGLWLRQVWHFKQLN�ZDU� HUIRUGHUOLFK�� GD�0DWUL[�(IIHNWH
QLFKW� DXVJHVFKORVVHQ� ZHUGHQ� NRQQWHQ�� ZLH� ]��%�� HLQH� HUK|KWH� (PSILQGOLFKNHLW� GHV
$3&,�6\VWHPV� EHL� 8QWHUVXFKXQJHQ� LQ� $QZHVHQKHLW� YRQ� KRKHQ� :DVVHUGDPSI�
NRQ]HQWUDWLRQHQ��)�U�GLH�LQ�.DSLWHO�,9�GLVNXWLHUWH�TXDQWLWDWLYH�$QDO\VH�YRQ�3LQRQDOGHK\G�-
HLQHV�GHU�+DXSWSRGXNWH�GHU�a�3LQHQ�2]RQ�5HDNWLRQ�-�ZXUGH�HLQH�$GGLWLRQVPHWKRGH�XQWHU
(LQVDW]� HLQHV� JDVI|UPLJHQ�6WDQGDUGV� GXUFKJHI�KUW��%HL� GLHVHQ�6WXGLHQ�ZXUGHQ� GHILQLHUWH
0HQJHQ� YRQ� 3LQRQDOGHK\G� PLW� +LOIH� HLQHV� 1��*DVVWURPV� �PD[�� ����P/�PLQ���� GHP$QDO\WJDVVWURP� DOV� LQWHUQHU� 6WDQGDUG� ]XJHPLVFKW�� 'LH� $GGLWLRQ� GHV� 6WDQGDUGV� HUIROJWH



,,,�([SHULPHQWHOOH�0HWKRGHQ $)6�$EVFKOX�EHULFKW

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

GDEHL� MHZHLOV� LQ�HLQHP�G\QDPLVFKHQ�%HUHLFK�YRQ���ELV����SSE�Y�Y���8P�9HUOXVWH�YRQ�3$
DQ� 6FKODXFKREHUIOlFKHQ� P|JOLFKVW� ]X� YHUPHLGHQ�� IDQG� GLH� =XPLVFKXQJ� PLWWHOV� HLQHU
GHVDNWLYLHUWHQ� 4XDU]NDSLOODUH� �L��'�������PP�� /lQJH� ��FP�� XQPLWWHOEDU� YRU� GHP
3UREHQHLQOD�NRSI�GHU�2Q�OLQH�$3&,�4XHOOH�VWDWW��VLHKH�$EE������'LH�VFKQHOOH�9DULDWLRQ�GHU
]XDGGLHUWHQ�0HQJH�GHV�LQWHUQHQ�6WDQGDUGV�ZXUGH�GXUFK�(LQVWHOOXQJ�GHV�6SOLWYHUKlOWQLVVHV
DP� 9HQWLO� 9�� HUUHLFKW�� ZlKUHQG� GHU� $XVVWR�� GHV� .DOLEUDWLRQVVWDQGDUGV� ]XYRU� GXUFK:lJXQJ� HUPLWWHOW�ZXUGH��8QWHU� WURFNHQHQ� ,RQLVDWLRQVEHGLQJXQJHQ�ZXUGH� VR� I�U� 3$� HLQH
%HVWLPPXQJVJUHQ]H�YRQ�FD������SSW�Y�Y��PLWWHOV�2Q�OLQH�$3&,�06�EHVWLPPW�

$EE�����$XIEDX�GHU�$SSDUDWXU�]XU�2Q�OLQH�4XDQWLIL]LHUXQJ�YRQ�IO�FKWLJHQ�$QDO\WHQ�

'D�GLH�REHQ�EHVFKULHEHQH�6WDQGDUGDGGLWLRQVPHWKRGH�HLQH�hEHUI�KUXQJ�GHU�$QDO\WHQ�LQ�GLH
*DVSKDVH� YHUODQJW�� VLQG� VFKZHUIO�FKWLJH� 9HUELQGXQJHQ� ZLH� &DUERQ�� RGHU� 'LFDUERQVlXUHQ
DXI� GLHVH� :HLVH� QLFKW� TXDQWLIL]LHUEDU�� ,P� +LQEOLFN� DXI� HLQH� GLUHNWH� TXDQWLWDWLYH� $QDO\VH
GLHVHU� OXIWJHWUDJHQHQ� VFKZHUIO�FKWLJHQ� $QDO\WHQ� ZXUGH� HLQH� ZHLWHUH
6WDQGDUGDGGLWLRQVPHWKRGH� HQWZLFNHOW�� EHL� ZHOFKHU� HLQ� LQ� :DVVHU� E]Z�� LQ� HLQHU
:DVVHU�0HWKDQRO�0LVFKXQJ� �������� Y�Y�� JHO|VWHU� 6WDQGDUG� ]XP� $QDO\WJDVVWURP� DGGLHUW
ZHUGHQ� NDQQ�� 'LH� VFKQHOOH� 9DULDWLRQ� GHU� KLQ]XJHI�JWHQ� 0HQJH� GHV� JHO|VWHQ� 6WDQGDUGV
HUIROJWH�PLW�+LOIH�HLQHU�6SULW]HQSXPSH��'HU�6WDQGDUG�ZXUGH�PLW�)OX�UDWHQ�LQ�HLQHP�%HUHLFK
YRQ���ELV����m/�PLQ���PLWWHOV�HLQHU�GHDNWLYLHUWHQ�4XDU]NDSLOODUH��L��'�������PP��GLUHNW�LQ�GLH
9HUGDPSIHU]RQH� GHU� $3&,�4XHOOH� �EHUI�KUW� �$EE������ 'LH� 4XDU]NDSLOODUH� HQGHWH� GDEHL
XQPLWWHOEDU� DQ� GHU� gIIQXQJ� GHU� $3&,�'�VH�� VR� GD�� GLH� YRQ� 3UREHQ�� XQG� +LOIVJDVVWURP
XPPDQWHOWH�/|VXQJ�YHUVSU�KW�XQG�DQVFKOLH�HQG�GLUHNW�YHUGDPSIW�ZHUGHQ�NRQQWH�

1�

WKHUPRVWDWLVLHUWHV
:DVVHU�����&�

YRQ�GHU�
5HDNWLRQVNDPPHU

.DOLEUDWLRQVVWDQGDUG
�]��%��3LQRQDOGHK\G�

0HPEUDQSXPSH

4XDU]NDSLOODUH
�IXVHG�VLOLFD

��������L�'�������PP�

*ODVURKU

$3&,
0DQLIROG

1���0DQWHOJDV

$3&,
(LQKHLW

9HQWLO�9�
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=XU�9HULIL]LHUXQJ�GLHVHU�I�U�GLH�2Q�OLQH�$3&,�06�HQWZLFNHOWHQ�6WDQGDUGDGGLWLRQVPHWKRGH�
ZHOFKH�LQ�.DSLWHO�,9��$EVFKQLWW���QRFK�DXVI�KUOLFK�GLVNXWLHUW�ZLUG��ZXUGH�HLQH�TXDQWLWDWLYH
$QDO\VH� YRQ�1RSLQRQ� �&�+��2��0:������ GXUFKJHI�KUW��+LHU]X�ZXUGH� XQWHU�9HUZHQGXQJ
HLQHU� G\QDPLVFKHQ� 'LIIXVLRQV�7HVWJDVTXHOOH� 1RSLQRQ� PLW� HLQHU� GHILQLHUWHQ� .RQ]HQWUDWLRQ
YRQ���������SSE�Y�Y��PLWWHOV�HLQHV�7UlJHUJDVVWURPV��V\QWK��/XIW��NRQWLQXHUOLFK�LQ�GLH�$3&,�
4XHOOH� HLQJHOHLWHW�� 'LH� 4XDQWLIL]LHUXQJ� GLHVHV� 6WDQGDUGV�� GHVVHQ� .RQ]HQWUDWLRQ� LQ� GHU
*DVSKDVH� ]XVlW]OLFK� JUDYLPHWULVFK� EHVWLPPW� ZXUGH�� HUIROJWH� DQVFKOLH�HQG� PLW� +LOIH� GHV
JHO|VWHQ�1RSLQRQVWDQGDUGV�QDFK�GHU�REHQ�EHVFKULHEHQHQ�6WDQGDUGDGGLWLRQVPHWKRGH�
$3&, �'�VH
4XDU]NDSLOODUH
�YRQ�GHU�6SULW]HQ�
SXPSH�

YRQ�GHU�

$N
WLYN

RKO
H�'

HQX
GHU

(ODE
9HUGDPSIHU 7UDQVIHU�NDSLOODUH

6NLPPHU
���2FWDSROH

,RQHQ�
IDOOH

1�

5HDNWLRQVNDPPHU

.DOLEUDWLRQV�
VWDQGDUG
�Zl�ULJH�/VJ��
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$EE������([SHULPHQWHOOHU�$XIEDX�]XU�2Q�OLQH�4XDQWLIL]LHUXQJ�VFKZHUIO�FKWLJHU�$QDO\WHQ�

'LH� 0HQJH� GHV� JHO|VWHQ� 6WDQGDUGV� ZXUGH� GDEHL� GXUFK� GLH� (UK|KXQJ� GHU� )OX�UDWH� YRQ
��ELV����mO�PLQ���LQ�� mO�6FKULWWHQ�LQ�HLQHP�%HUHLFK�YRQ������ELV������mJ�PLQ���YDULLHUW��%HL
GHU� QDFKIROJHQGHQ� %HVWLPPXQJ� GHV� 6DELQHQ�2]RQ�5HDNWLRQVSURGXNWV� 6DELQDNHWRQ� EHWUXJ
GHU� � $QDO\WJDVVWURP� HQWZHGHU� �����/�PLQ���RGHU� ���� /�PLQ���� ZlKUHQG� GHU� *HVDPWJDVIOX�
EHVWHKHQG�DXV�$QDO\W��XQG�0DQWHOJDVVWURP�GXUFK�GLH�$3&,�4XHOOH�EHL������/�PLQ���NRQVWDQW
JHKDOWHQ� ZXUGH�� 'XUFK� GLH� 9HUZHQGXQJ� HLQHV� $NWLYNRKOH�JHI�OOWHQ� 'LIIXVLRQVDEVFKHLGHUV
NRQQWH� ZHLWHUKLQ� GLH� *DV�� ]X� 3DUWLNHOYHUWHLOXQJ� YRQ� 6DELQDNHWRQ� GLUHNW� EHVWLPPW� ZHUGHQ
�VLHKH�$EE�����
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��� &,'
1HEHQ�GHU�,GHQWLIL]LHUXQJ�YRQ�(LQ]HOVXEVWDQ]HQ�GXUFK�06Q�([SHULPHQWH�LQ�GHU�,RQHQIDOOH
ERW� GDV� HLQJHVHW]WH� 0DVVHQVSHNWURPHWHU� DXFK� GLH� 0|JOLFKNHLW� ,QIRUPDWLRQHQ� �EHU
QLFKWNRYDOHQWH� :HFKVHOZLUNXQJHQ� ]ZLVFKHQ� YHUVFKLHGHQHQ� $QDO\WHQ� GXUFK
6WR�DNWLYLHUXQJ� GHU� ,RQHQ� LP� %HUHLFK� GHU� ,RQHQRSWLN� ]X� HUKDOWHQ�� (LQLJH� DOOJHPHLQH
*UXQGODJHQ�GHU�&,'�ZXUGHQ�EHUHLWV�LQ�.DSLWHO�,,��$EVFKQLWW�����HUOlXWHUW��(LQH�GHDWLOOLHUWH
%HVFKUHLEXQJ�GHU�*UXQGODJHQ�GHU�&,'�ILQGHW�VLFK�LQ�%86&+�(7�$/��>���@��8QWHUVFKLHGH�GHU
'LVVR]LDWLRQVHQHUJLHQ� QLFKWNRYDOHQW� JHEXQGHQHU� &OXVWHU� VLQG� PLWWHOV� &,'�([SHULPHQWH
EHUHLWV� RKQH� 7DQGHP�06� 7HFKQLNHQ� GHWHNWLHUEDU�� 'LH� KLHU]X� JHQXW]H� 5HJLRQ� ]ZLVFKHQ
6NLPPHU�XQG�GHP�HUVWHQ�2FWDSRO��]HLFKQHW�VLFK�GDEHL�GXUFK�HLQHQ�UHODWLY�JHULQJHQ�'UXFN
YRQ� ~�����3D� DXV� �VLHKH� $EE������ 6WDELOLWlWVXQWHUVFKLHGH� ]ZLVFKHQ� GHQ� HLQ]HOQHQ� ,RQHQ
ZXUGHQ� EHL� GHQ� KLHU� GXUFKJHI�KUWHQ� 6WXGLHQ� GXUFK� VFKULWWZHLVH� 9HUlQGHUXQJ� GHV
'HFOXVWHULQJ�3RWHQWLDOV� ���9�6FKULWWH�� ]ZLVFKHQ� �� XQG� ���9� E]Z�� ]ZLVFKHQ� �� XQG� ���9
DQKDQG� GHU� EHREDFKWHWHQ� 6LJQDOLQWHQVLWlWHQ� HUPLWWHOW�� 'LH� GDGXUFK� LQ
/DERUDWRULXPVNRRUGLQDWHQ� �ODE�� ODERUDWRU\� IUDPH� RI� UHIHUHQFH�� HUPLWWHOWHQ� (QHUJLHQ
N|QQHQ� LQ�6FKZHUSXQNWVNRRUGLQDWHQ� �FP��FHQWHU�RI�PDVV� IUDPH��NRQYHUWLHUW�ZHUGHQ��EHU
�*OHLFKXQJ�����

�� P0
P(( ODEFP +¼= �������������

+LHUEHL� EHVFKUHLEHQ�(ODE� XQG�(FP� GLH� UHODWLYHQ� 7UDQVODWLRQVHQHUJLHQ� GHV� XQWHUVXFKWHQ� ,RQVXQG�GHU�6WR�SDUWQHU�LQ�/DERUDWRULXPV��E]Z��6FKZHUSXQNWVNRRUGLQDWHQ��0�XQG�P�VWHKHQ�I�U
GLH�0DVVHQ�GHV�,RQV�E]Z��GHU�1HXWUDOWHLOFKHQ��OHW]WHUH�DOVR�LP�ZHVHQWOLFKHQ�6WLFNVWRII�RGHU
6DXHUVWRIIPROHN�OH�

��� &KHPLNDOLHQ
$OOH�6XEVWDQ]HQ��GLH�LP�5DKPHQ�GHU�DP�,6$6�GXUFKJHI�KUWHQ�$UEHLWHQ�YHUZHQGHW�ZXUGHQ�
ZXUGHQ� RKQH� ZHLWHUH� $XIUHLQLJXQJ� HLQJHVHW]W� XQG� ZDUHQ� YRQ� K|FKVWHU� NRPPHU]LHOO
YHUI�JEDUHU� 5HLQKHLW�� 'LH� YHUVFKLHGHQHQ� 0RQRWHUSHQH� �a�3LQHQ�� b�3LQHQ�� 6DELQHQ�� D��
&DUHQ��/LPRQHQ��VRZLH�GHUHQ�NRPPHU]LHOO�HUKlOWOLFKHQ�2[LGDWLRQVSURGXNWH�ZLH�1RSLQRQ�
FLV�3LQRQVlXUH�� FLV���WUDQV�3LQVlXUH� XQG� FLV���WUDQV�1RUSLQVlXUH� ZLH� DXFK� 0DOHLQVlXUH�
)XPDUVlXUH�VRZLH���+\GUR[\��XQG���+\GUR[\EHQ]RHVlXUH�ZXUGHQ�YRQ�6LJPD�$OGULFK� LQ
HLQHU� 5HLQKHLW� YRQ� ���ELV������ EH]RJHQ�� 3LQRQDOGHK\G� ZXUGH� JHPl�� GHU
6\QWKHVHYRUVFKULWW�YRQ�9,1&.,(5�>���@�LQ�HLQHU�5HLQKHLW�YRQ������V\QWKHWLVHUW��0HWKDQRO
�6XSUD�6ROY���ZXUGH�YRQ�0HUFN��'DUPVWDGW�EH]RJHQ�� ,VRWRSHQPDUNLHUWHV�:DVVHU� �+�

��2�
ZXUGH� LQ� HLQHU� 5HLQKHLW� YRQ� ����� YRQ� &DPSUR� 6FLHQWLILF� HUKDOWHQ� XQG� XQPDUNLHUWHV
:DVVHU� PLW� HLQHP� 5HLQVWZDVVHUV\VWHP� 6HUDOSXUH� 'HOWD89� �6HUDO�5HLQVWZDVVHUV\VWHPH�
5DQVEDFK�%DXPEDFK��KHUJHVWHOOW�
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,9 4XDQWLWDWLYH�6WXGLHQ�PLWWHOV�2Q�OLQH�$3&,�,706
(LQ� ZHVHQWOLFKHU� 9RUWHLO� HLQHU� PDVVHQVSHNWURPHWULVFKHQ� 2Q�OLQH�0HWKRGH� LVW� GLH
0|JOLFKNHLW� GHWDLOOLHUWH� ,QIRUPDWLRQHQ� �EHU� GLH� 3URGXNW]XVDPPHQVHW]XQJ� LQ� (FKW]HLW� ]X
HUKDOWHQ��VHOEVW�ZHQQ�GLH�%HGLQJXQJHQ�VLFK�LP�9HUODXI�GHU�5HDNWLRQ�UHODWLY�VFKQHOO�lQGHUQ
VROOWHQ�� 'D� I�U� GLH� $QDO\VH� QXU� JHULQJH�0HQJHQ� �LP� SSE�Y�Y��� ELV� SSW�Y�Y��%HUHLFK�� DQ
$QDO\W� EHQ|WLJW� ZHUGHQ�� N|QQWH� GHU� (LQVDW]� WHXUHU� &KHPLNDOLHQ� ZLH� ]��%�
LVRWRSHQPDUNLHUWHU� 9HUELQGXQJHQ� VHOEVW� I�U� 5RXWLQHPHVVXQJHQ� HUZlJHQVZHUW� VHLQ�� 'LH
9HUPHLGXQJ�HLQHU�$QUHLFKHUXQJV��E]Z��3UREHQDKPHWHFKQLN� I�KUW� GDEHL� ]XPHLVW� ]X� HLQHU
5HGX]LHUXQJ� DQDO\WLVFKHU� )HKOHU�� 6R� NDQQ� VLFK� LP� 9HUODXI� HLQHV� GLVNRQWLQXLHUOLFKHQ
9HUIDKUHQV� GLH� 3URGXNW]XVDPPHQVHW]XQJ� DOV� )ROJH� HLQHU� VHNXQGlUHQ� 3URGXNWELOGXQJ
ZlKUHQG� GHU� 3UREHQDKPH� �SRVLWLYH�$UWHIDNWH�� DOV� DXFK� GXUFK� HLQHQ�$EEDX� GHU�$QDO\WHQ
RGHU�XQYROOVWlQGLJH�([WUDNWLRQ�GHU�3UREH��QHJDWLYH�$UWHIDNWH��VLJQLILNDQW�YHUlQGHUQ�
(LQ�.HUQSXQNW� GHU� DP� ,6$6� GXUFKJHI�KUWHQ� $UEHLWHQ� EHVWDQG� LQ� GHU� (QWZLFNOXQJ� HLQHU
TXDQWLWDWLYHQ� 2Q�OLQH�0HWKRGH� XQWHU� (LQVDW]� GHU� $3&,�,706��:LH� EHUHLWV� LQ� .DSLWHO� ��
$EVFKQLWW� ���� DXVI�KUOLFK� HUOlXWHUW� ZXUGH�� P�VVHQ� KLHUEHL� EHJOHLWHQGH� 0DWUL[�(IIHNWH
VSH]LHOO�I�U�TXDQWLWDWLYH�0HVVXQJHQ�HLQJHKHQG�EHU�FNVLFKWLJW�ZHUGHQ��$XV�GLHVHP�*UXQGH
ZXUGH� HLQH�0HWKRGH� DXI� %DVLV� HLQHU� 6WDQGDUGDGGLWLRQVWHFKQLN� HQWZLFNHOW�� 'DEHL� LVW� GHU
(LQVDW]�GHU�KLHU�YRUJHVWHOOWHQ�0HWKRGH�DXV�]ZHL�*U�QGHQ�EHVFKUlQNW��6R�VLQG�QXU�ZHQLJH
2[LGDWLRQVSURGXNWH� GHU�0RQRWHUSHQ�2]RQ�5HDNWLRQ� DOV�5HIHUHQ]VXEVWDQ]HQ� NRPPHU]LHOO
HUKlOWOLFK� RGHU� N|QQHQ� RKQH� JU|�HUHQ�$XIZDQG� VHOEVW� V\QWKHWLVLHUW� ZHUGHQ��'HVZHLWHUHQ
N|QQHQ� QXU� VROFKH� 3URGXNWH� TXDQWLWDWLY� HUID�W� ZHUGHQ�� ZHOFKH� GHQ� (LQVDW]� JDVI|UPLJHU
6WDQGDUGVXEVWDQ]HQ� HUODXEHQ�� %HLGH� .ULWHULHQ� WUHIIHQ� KLHUEHL� I�U� 3LQRQDOGHK\G�� HLQ
&��+��2��2[LGDWLRQVSURGXNW� GHU� a�3LQHQ�2]RQ�5HDNWLRQ� ]X�� 'DV� 3RWHQWLDO� GHU� 2Q�OLQH
$3&,�06� ]XU� GLUHNWHQ� TXDQWLWDWLYHQ� %HVWLPPXQJ� PLWWHOIO�FKWLJHU� &DUERQ\OSURGXNWH
ELRJHQHU�9RUOlXIHUVXEVWDQ]HQ� VROOWH� GDKHU� UHSUlVHQWDWLY� DQKDQG� YRQ�8QWHUVXFKXQJHQ� ]XU
%LOGXQJ�GLHVHV�3URGXNWHV�JH]HLJW�ZHUGHQ�

� 6WXGLHQ�]XU�%LOGXQJ�YRQ�92&�2[LGDWLRQVSURGXNWHQ
'HU]HLW�ZHUGHQ�]ZHL�DQDO\WLVFKH�$QVlW]H�LP�5DKPHQ�YRQ�6WXGLHQ�]XU�,GHQWLIL]LHUXQJ�XQG
4XDQWLIL]LHUXQJ� YRQ� 92&�2[LGDWLRQVSURGXNWHQ� LQ� 5HDNWLRQVNDPPHUQ� HLQJHVHW]W� >���@�
'HU� HUVWH� $QVDW]� XPIDVVW� GDEHL� NODVVLVFKH� 2II�OLQH�0HWKRGHQ� �]�%�� *&�06� XQG
+3/&�06��� ZHOFKH� ]XQlFKVW� HLQHQ� 3UREHQDQUHLFKHUXQJVFKULWW� PLWWHOV� .U\RIDOOHQ� >���@�
.DUWXVFKHQ� >����� �������@� RGHU� 'HQXGHU��� )LOWHUSDFNXQJHQ� >�������������@� EHLQKDOWHQ�
(QWVSUHFKHQG� GHU� 3UREHQDQUHLFKHUXQJ� VFKOLH�W� VLFK� QDFKIROJHQG� HLQH� WKHUPLVFKH
'HVRUSWLRQ�E]Z��/|VXQJVPLWWHOH[WUDNWLRQ�ZLH�DXFK�HLQH�FKURPDWRJUDSKLVFKH�7UHQQXQJ�GHU
$QDO\WHQ� DQ�� =XU� PDVVHQVSHNWURPHWULVFKHQ� $QDO\VH� HLQ]HOQHU� 3URGXNWH� EHGDUI� HV� VRPLW
PHKUHUHU�DQDO\WLVFKHU�9RUEHUHLWXQJVVFKULWWH��EHL�ZHOFKHQ�JUXQGVlW]OLFK�9HUlQGHUXQJHQ�GHU
XUVSU�QJOLFKHQ�3URGXNWYHUWHLOXQJ�HLQWUHWHQ�N|QQHQ�
'D�HLQH�9HUPHLGXQJ�YRQ�3UREHQDKPHDUWHIDNWHQ�VRZLH�ODQJHU�$QDO\VHQ]HLWHQ�RIWPDOV�QXU
GXUFK�GLH�$QZHQGXQJ�DQDO\WLVFKHU�2Q�OLQH�9HUIDKUHQ�]X�UHDOLVLHUHQ�LVW��EDVLHUW�GHU�]ZHLWH
DQDO\WLVFKH� $QVDW]� DXI� (FKW]HLWPHWKRGHQ�� 'LH� )7,5�6SHNWURVNRSLH� UHSUlVHQWLHUW� KLHUEHL
GLH� DP� PHLVWHQ� YHUZHQGHWH� 7HFKQLN� I�U� 5HDNWLRQVNDPPHUXQWHUVXFKXQJHQ� >��������@�
ZREHL� DXIJUXQG� LKUHU� FKDUDNWHULVWLVFKHQ� & 2��$EVRUSWLRQVEDQGHQ� LQVEHVRQGHUH
FDUERQ\OLVFKH� 3URGXNWH� JHHLJQHWH� $QDO\WHQ� GDUVWHOOHQ�� 'HQQRFK� LVW� HLQH� ]XYHUOlVVLJH
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&KDUDNWHULVLHUXQJ� VRZLH�4XDQWLIL]LHUXQJ� HLQ]HOQHU� FDUERQ\OLVFKHU� 3URGXNWH�PLWWHOV� )7,5
KlXILJ� HUVFKZHUW�� GD� GLH� 9LHO]DKO� GHU� EHL� GHU� 5HDNWLRQ� YRQ� 92&V� PLW� WURSRVSKlULVFK
UHOHYDQWHQ� 2[LGDQWLHQ� �2]RQ�� 2+�5DGLNDOH�� JHELOGHWHWHQ� &DUERQ\OYHUELQGXQJHQ� ]X
,QWHUIHUHQ]HQ� I�KUHQ�N|QQHQ��'DU�EHU� KLQDXV� LVW� GHU�(LQVDW]� GHU� ,QIUDURWVSHNWURVNRSLH� LQ
$QZHVHQKHLW� KRKHU� UHO�� )HXFKWHQ�� ZLH� VLH� I�U� DWPRVSKlULVFK� UHOHYDQWH� 6\VWHPH
FKDUDNWHULVWLVFK� VLQG�� HUVFKZHUW��6SH]LHOO� XQWHU� VROFKHQ�%HGLQJXQJHQ� LVW� GLH�9HUZHQGXQJ
HLQHV� PDVVHQVSHNWURPHWULVFKHQ� 2Q�OLQH�6\VWHPV� ]XU� %HVWLPPXQJ� HLQHU
3URGXNW]XVDPPHQVHW]XQJ�LQ�(FKW]HLW�YRQ�JUR�HP�9RUWHLO�
7URW]� GLHVHU� 9RUWHLOH� ZXUGH� GLH� 2Q�OLQH� $3&,�06� ELVKHU� QXU� I�U� ZHQLJH� TXDOLWDWLYH
6WXGLHQ� YRQ� 92&�2[LGDWLRQVSURGXNWHQ� LQ� GHU� *DVSKDVH� JHQXW]W� >����� ����� ��@�� 8QWHU
(LQVDW]� HLQHU� GHU� $3&,� VHKU� lKQOLFKHQ� ,RQLVDWLRQVPHWKRGH�� GHU� 375� �SURWRQ�WUDQVIHU
UHDFWLRQ��� VLQG� ]ZDU� HLQH� 5HLKH� YRQ� )HOGVWXGLHQ� KLQVLFKWOLFK� GHU� %HVWLPPXQJ
OXIWJHWUDJHQHU� 92&V� PLW� 1DFKZHLVJUHQ]HQ� ELV� ]X� ���SSW�Y�Y�� GXUFKJHI�KUW� ZRUGHQ
>���������������@�� QLFKW� DEHU� LKUHU� 2[LGDWLRQVSURGXNWH�� 375�06�*HUlWH� VWHOOHQ
KRFKVSH]LDOLVLHUWH�DQDO\WLVFKH�6\VWHPH�PLW�HLQHP�QXU�EHVFKUlQNWHP�(LQVDW]EHUHLFK�GDU�
)�U� GLH� DP� ,6$6� GXUFKJHI�KUWHQ� 6WXGLHQ� ZXUGH� GDKHU� HLQ� PDVVHQVSHNWURPHWULVFKHV
(FKW]HLW�9HUIDKUHQ�HLQJHVHW]W��ZHOFKHV�DXI�GHQ�(LQVDW]�HLQHV�%HQFK�WRS�,706�,QVWUXPHQWV
PLW� HLQHU� HQWVSUHFKHQG� PRGLIL]LHUWHQ� $3&,�4XHOOH� EHUXKW�� (LQ� ZHVHQWOLFKHU� 9RUWHLO� GHV
HQWZLFNHOWHQ� 6\VWHPV� JHJHQ�EHU� GHU� 375�06� EHUXKW� DXI� GHU� 0|JOLFKNHLW�� VHTXHQWLHOO
06Q�([SHULPHQWH� LP� ,RQHQIDOOHQDQDO\VDWRU� GXUFK]XI�KUHQ� XQG� VRPLW� GHWDLOOLHUWH
6WUXNWXULQIRUPDWLRQHQ��EHU�GLH�XQWHUVXFKWHQ�3URGXNWH�]X�HU]LHOHQ�

��� 2]RQRO\VH�YRQ�a�3LQHQ
'LH�a�3LQHQ�2]RQ�5HDNWLRQ� VROO� LQ� GHQ� IROJHQGHQ�8QWHUVXFKXQJHQ� DOV�0RGHOOV\VWHP� I�U
0RQRWHUSHQH�GLHQHQ��$XI�GHU�HLQHQ�6HLWH�YHUGHXWOLFKW�GLHVHV�V\VWHP�GLH�.RPSOH[LWlW�YRQ
2]RQRO\VHUHDNWLRQHQ� LQ� GHU�*DVSKDVH�� $XI� GHU� DQGHUHQ� 6HLWH� VWHKW� HV� VWHOOYHUWUHWHQG� I�U
DOOH� 0RQRWHUSHQUHDNWLRQVV\VWHPH�� EHL� GHQHQ� GLH� 'RSSHOELQGXQJ� LQQHUKDOE� HLQHV
]\NOLVFKHQ� .RKOHQVWRIIJHU�VWV� �HQGRF\FOLVFK�� ORNDOLVLHUW� LVW�� =XGHP� VWHOOW� a�3LQHQ� GDV
PHQJHQPl�LJ� DP�PHLVWHQ� YRQ�3IODQ]HQ� IUHLJHVHW]WH�0RQRWHUSHQ� GDU� XQG� LVW� DXV� GLHVHP
*UXQGH�I�U�WURSRVSKlULVFKH�2[LGDWLRQVSUR]HVVH�YRQ�EHVRQGHUHU�%HGHXWXQJ��'DUDXV�HUJLEW
VLFK�� GD�� HLQH� 5HLKH� YRQ� 6WXGLHQ� ]XU� &KDUDNWHULVLHUXQJ� XQG� 4XDQWLIL]LHUXQJ� YRQ
2[LGDWLRQVSURGXNWHQ� GHU� a-3LQHQ�2]RQ�5HDNWLRQ� EHUHLWV� GXUFKJHI�KUW� ZXUGHQ�� 7URW]
GLHVHU� ]XP� 7HLO� VHKU� GHWDLOOLHUWHQ� 6WXGLHQ� EHVWHKHQ� GHU]HLW� DEHU� QRFK� LPPHU� JUR�H
8QVLFKHUKHLWHQ� LQ� %H]XJ� DXI� GLH� ,GHQWLIL]LHUXQJ� XQG� TXDQWLWDWLYH� %HVWLPPXQJ� HLQ]HOQHU
2[LGDWLRQVSURGXNWH� GLHVHU� 5HDNWLRQ�� 6R� ZXUGHQ� I�U� 3LQRQDOGHK\G� �3$��� HLQHV� GHU
+DXSWSURGXNWH� GHU� 2]RQRO\VH� YRQ� a�3LQHQ�� VHKU� XQWHUVFKLHGOLFKH� PRODUH� $XVEHXWHQ
IHVWJHVWHOOW�� XQG� ]ZDU� ����� ELV� ����� >���@�� ������ �� ������ >���@�� ����� �� ����� >���@�
������������ >���@� XQG� ������� ����� >���@�� 'DEHL�ZLUG� DQJHQRPPHQ�� GD�� GLHVH� ]XP� 7HLO
EHWUlFKWOLFKHQ�8QWHUVFKLHGH� LQ�GHQ�PRODUHQ�$XVEHXWHQ�YRQ�3$� VLFK� DXI�XQWHUVFKLHGOLFKH
5HDNWLRQVEHGLQJXQJHQ� ZlKUHQG� GHU� 2]RQRO\VH� ]XU�FNI�KUHQ� ODVVHQ�� 9RQ� EHVRQGHUHP
,QWHUHVVH��VSH]LHOO�I�U�GLH�0RGHOOLHUXQJ�DWPRVSKlUHQFKHPLVFKHU�3UR]HVVH�ELRJHQHU�92&V�
LVW�GHU�(LQIOX��YRQ�:DVVHUGDPSI�DXI�GLH�3URGXNWYHUWHLOXQJ�
'DV�GHU]HLWLJH�9HUVWlQGLV�EH]�JOLFK�GHU�*DVSKDVHQUHDNWLRQ�YRQ�7HUSHQHQ�PLW�2]RQ�VW�W]W
VLFK� DXI� GLH� %LOGXQJ� HLQHV� 3ULPlUR]RQLGV�� ZHOFKHV� MHZHLOV� LQ� ]ZHL� XQWHUVFKLHGOLFK
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VXEVWLWXLHUWH� &ULHJHH�,QWHUPHGLDWH� �&,� ,� XQG� &,� ,,�� ]HUIDOOHQ� NDQQ�� 'LHVH� DQJHUHJWHQ
%LUDGLNDOH��N|QQHQ�QDFKIROJHQG�HQWZHGHU�HUQHXW�]HUIDOOHQ�RGHU�PLW�DQGHUHQ�6SH]LHV�LQ�GHU
*DVSKDVH� UHDJLHUHQ�� 'LH� :HLWHUUHDNWLRQ� GLHVHU� %LUDGLNDOH� LVW� DOOHUGLQJV� QXU� QDFK
6WR�VWDELOLVLHUXQJ�P|JOLFK��5HDNWLRQ�����>���@�
&ULHJHH�,

&ULHJHH�,,

=HUIDOO�
6WDELOLVLHUXQJ
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$XIJUXQG�GHU�KRKHQ� WURSRVKlULVFKHQ�:DVVHUGDPSINRQ]HQWUDWLRQHQ�ZLUG�GLH�5HDNWLRQ�GHU
VWDELOLVLHUWHQ�&ULHJHH�,QWHUPHGLDWH��&,�,�XQG�&,�,,��PLW�:DVVHUPROHN�OHQ�DOOJHPHLQ�DOV�GHU
GRPLQLHUHQGH� ELPROHNXODUH� 5HDNWLRQVZHJ� GLHVHU� 9HUELQGXQJHQ� LQ� GHU� 7URSRVKlUH
DQJHVHKHQ��,Q�GHQ�IROJHQGHQ�$EVFKQLWWHQ�VROO�GDKHU�GHU�(LQIOX��YRQ�:DVVHUGDPSI�DXI�GLHa�3LQHQ�2]RQ�5HDNWLRQ�GHWDLOOLHUW�XQWHUVXFKW�XQG�GLVNXWLHUW�ZHUGHQ�

����� 4XDQWLIL]LHUXQJ�YRQ�3LQRQDOGHK\G�LQ�$EKlQJLJNHLW�YRQ�GHU�UHODWLYHQ�)HXFKWH
(LQH�5HLKH� YRQ�a�3LQHQ�2]RQ�([SHULPHQWHQ� EHL� UHO�� )HXFKWHQ� LP�%HUHLFK� YRQ�<����ELV
FD�������ZXUGHQ�]XU�8QWHUVXFKXQJ�GHV�(LQIOXVVHV�YRQ�:DVVHUGDPSI�DXI�GLH�%LOGXQJ�YRQ
3LQRQDOGDK\G� �3$�� GXUFKJHI�KUW�� %HL� GLHVHQ� ([SHULPHQWHQ� ZXUGH� ]XGHP� GLH
.RQ]HQWUDWLRQ� YRQ� 2]RQ� LQ� HLQHP� %HUHLFK� YRQ� ����SSE�Y�Y�� ELV� ���� SSE�Y�Y�� XQG� GLH
.RQ]HQWUDWLRQ�YRQ�a�3LQHQ� LQ�HLQHP�%HUHLFK�YRQ�����SSE�Y�Y��ELV�����SSE�Y�Y��YDULLHUW�
'LH�4XDQWLIL]LHUXQJ�YRQ�3$�HUIROJWH�MHZHLOV�XQWHU�*OHLFKJHZLFKWVEHGLQJXQJHQ�PLWWHOV�2Q�
OLQH�$3&,�,706�XQWHU�9HUZHQGXQJ�GHU�]XYRU�LQ�.DSLWHO�,,,��$EVFKQLWW�����EHVFKULHEHQHQ
6WDQGDUGDGGLWLRQVPHWKRGH�� ,Q�$EELOGXQJ���VLQG�GLH�PRODUHQ�$XVEHXWHQ�YRQ�3$��ZHOFKHV
LQ� YHUVFKLHGHQHQ� a�3LQHQ�2]RQ�([SHULPHQWHQ� JHELOGHW� ZXUGH�� DOV� )XQNWLRQ� GHU� UHO�
)HXFKWH� LQ� HLQHP� ��/� 5HDNWLRQVJHIl�� �D�� XQG� LQ� HLQHU� ����/� 5HDNWLRQVNDPPHU� �E�
DXIJH]HLJW�
'HU� VLJQLILNDQWH�(LQIOX��GHU�:DVVHUGDPSINRQ]HQWUDWLRQ�DXI�GLH�$XVEHXWH�YRQ�3$�GHXWHW
GDEHL�DXI�HLQH�ELPROHNXODUH�5HDNWLRQ�YRQ�:DVVHU�XQG�GHU� LQ�GHU�a�3LQHQ�2]RQ�5HDNWLRQ
JHELOGHWHQ� HUVWHQ� UDGLNDOLVFKHQ� =ZLVFKHQVWXIH� �&ULHJHH�,QWHUPHGLDWH�� KLQ�� *HVW�W]W� ZLUG
GLHVH�+\SRWKHVH�GXUFK�VHKU�lKQOLFKH�%HREDFKWXQJHQ��GLH�LP�5DKPHQ�YRQ�8QWHUVXFKXQJHQ
]XU�%LOGXQJ�YRQ�1RSLQRQ�EHL� GHU�2]RQRO\VH�YRQ�b�3LQHQ�JHPDFKW�ZXUGHQ� >���@��'HUHQ
(UJHEQLVVH�VLQG�LQ�$EELOGXQJ���F��GDJHVWHOOW�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE�����0RODUH�$XVEHXWHQ�YRQ�3LQRQDOGHK\G�DOV�)XQNWLRQ�GHU� UHO��)HXFKWH��ZHOFKH�ZlKUHQG�GHU
2]RQRO\VH�YRQ�a�3LQHQ�LQ�HLQHU��D����/�RGHU��E������/�5HDNWLRQVNDPPHU�HLQJHVWHOOW�ZXUGH��=XP9HUJOHLFK� VLQG� GLH� HQWVSUHFKHQGHQ� (UJHEQLVVH� GHU� $XVEHXWH� YRQ� 1RSLQRQ� EHL� GHUb�3LQHQ�2]RQ�5HDNWLRQ�JH]HLJW��F��
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'LH� ]XQHKPHQGH� %LOGXQJ� YRQ� 3$� EHL� VWHLJHQGHQ� UHO�� )HXFKWHQ� NDQQ� PLW� +LOIH� GHU
IROJHQGHQ�5HDNWLRQVIROJH������HUNOlUW�ZHUGHQ�>������������������@�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

(V� ZLUG� DQJHQRPPHQ�� GD�� EHL� QLHGULJHQ� )HXFKWHQ� GLH� ]XYRU� GXUFK� 6WR�UHDNWLRQHQ
VWDELOLVLHUWHQ� &ULHJHH�,QWHUPHGLDWH� YRU]XJVZHLVH� PLW� 6SDOWSURGXNWHQ� GHU
2]RQ�$ONHQ�5HDNWLRQ�ZLH�+&+2��&2�XQG�+&22+�UHDJLHUHQ�RGHU�DEHU�DQ�GHQ�:lQGHQ
GHU�5HDNWLRQVNDPPHU�YHUORUHQJHKHQ��%HL�(UK|KXQJ�GHU�.RQ]HQWUDWLRQ�YRQ�:DVVHUGDPSI
ZLUG� MHGRFK� HLQ� ]XQHKPHQGHU� 7HLO� GHU� VWDELOLVLHUWHQ� &ULHJHH�,QWHUPHGLDWH� PLW
:DVVHUPROHN�OHQ� MHZHLOV� XQWHU� %LOGXQJ� HLQHV� a-+\GUR[\�K\GURSHUR[LG� �a�++3�
UHDJLHUHQ�� )�U� GHQ� )DOO�� GD�� �a-3LQHQ� DOV� (GXNW� HLQJHVHW]W�ZXUGH�� ]HUIlOOW� GDV� JHELOGHWHa�++3�VRIRUW�LQ�+�2��XQG�3$�
%HLP�9HUJOHLFK�GHU�$EELOGXQJHQ���D��XQG���E��]HLFKQHQ�VLFK�QXU�JHULQJH�8QWHUVFKLHGH�LQ
GHQ� (UJHEQLVVHQ� DXV� GHU� ��/� XQG� ����/� 5HDNWLRQVNDPPHU� DE�� 6R� VLQG� LQ� GHU� ��/
5HDNWLRQVNDPPHU�JHULQJI�JLJ�QLHGULJHUH�$XVEHXWHQ�XQWHU�WURFNHQHQ�%HGLQJXQJHQ�XQG�HLQ
HWZDV� VWHLOHUHU� $QVWLHJ� GHU� 3$�$XVEHXWH� EHL� UHO�� )HXFKWHQ� ELV� FD�� ����� HUNHQQEDU�� 'LH
]XOHW]W� JHQDQQWH� %HREDFKWXQJ� NDQQ� TXDOLWDWLY� GXUFK� 9HUOXVWH� GHU� VWDELOLVLHUWHQ� &ULHJHH�
,QWHUPHGLDWH� DQ� GHQ�:lQGHQ� GHU� 5HDNWLRQVNDPPHU� HUNOlUW� ZHUGHQ�� 'LHVH� 9HUOXVWH� VLQG
GXUFK�GDV�JU|�HUH�2EHUIOlFKH�]X�9ROXPHQ�9HUKlOWQLV�EHLP�(LQVDW]�GHU���/� LP�9HUJOHLFK
]XU� ���� /� .DPPHU� VWlUNHU� DXVJHSUlJW�� 'LHV� I�KUW� GD]X�� GD�� GLH� 9HUOXVWH� DQ� GHU�:DQG
JHJHQ�EHU�GHU�ELPROHNXODUHQ�5HDNWLRQ�GHU�&ULHJHH�,QWHUPHGLDWH�PLW�:DVVHU�EHL�QLHGULJHQ
UHO��)HXFKWHQ�LQ�GHU���/�.DPPHU�JU|�HU�VLQG�
,P� *HJHQVDW]� ]XU� %LOGXQJ� YRQ� 3$� EHL� $QZHVHQKHLW� YRQ� :DVVHUGDPSI� LVW� GHU
0HFKDQLVPXV�GHU�%LOGXQJ�YRQ�3$�PLW�HLQHU�$XVEHXWH�YRQ����������LQ�$EZHVHQKHLW�YRQ
:DVVHU�ELVKHU�XQJHNOlUW��'HU� HLQ]LJH� GHU]HLW� EHNDQQWH� XQLPROHNXODUH�5HDNWLRQVZHJ� ����
]XU�%LOGXQJ�YRQ�3$�LVW�GHU�=HUIDOO�GHV�DQJHUHJWHQ�&ULHJHH�,QWHUPHGLDWV�XQWHU�9HUOXVW�HLQHV
6DXHUVWRIIDWRPV��2�DWRP�HOLPLQDWLRQ�FKDQQHO�E]Z��2��3��5HDNWLRQVZHJ��>��������@� ��

����>5�&�5��22@ >5�&�2�5�@�����2��3�� �
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

2EZRKO�I�U�HLQH�5HLKH�YRQ�92&V�UHODWLY�KRKH�%HLWUlJH�GHV�2��3��5HDNWLRQVZHJV�EHULFKWHW
ZXUGHQ�� ZLH� ]�� %�� I�U� ����'LPHWK\O���EXWHQ� XQG� ,VRSUHQ� ��� E]Z����� �� >����� ���@�� LVW
GLHVHU�5HDNWLRQVZHJ�PLW� HLQHP�%HLWUDJ� YRQ� FD�� ���� YRQ� QXU� XQWHUJHRUGQHWHU�%HGHXWXQJ
I�U�GLH�2]RQRO\VH�YRQ�a-3LQHQ�>���@��'LH�%LOGXQJ�YRQ�3$�DXV�GHP�2��3��5HDNWLRQVZHJ
LVW� GDKHU� EHL� WURFNHQHQ� 5HDNWLRQVEHGLQJXQJHQ� DOV� HKHU� XQZDKUVFKHLQOLFK� DQ]XVHKHQ�
'DU�EHU� KLQDXV� H[LVWLHUHQ� DEHU� QRFK� HLQH� 9LHO]DKO� ZHLWHUHU� P|JOLFKHU� XQL�� XQG
ELPROHNXODUHU� 5HDNWLRQHQ� GHV� &ULHJHH�,QWHUPHGLDWV�� GHUHQ� WKHUPRODELOHQ� 5HDNWLRQV�
SURGXNWH� QXU� VFKZHU� ]X� DQDO\VLHUHQ� VLQG�� =X� GLHVHQ� 3URGXNWHQ� ]lKOHQ� ]��%�� LQVWDELOH
6HNXQGlUR]RQLGH� >����� ���@� RGHU� b�&DUERQ\O�K\GURSHUR[LGH� �5�&�2�&�22+�5��� >���@�'DKHU�NDQQ�GLH�0|JOLFKNHLW�QLFKW�DXVJHVFKORVVHQ�ZHUGHQ��GD��VROFKH�3URGXNWH�]��%��LQ�GHU
JHKHL]WHQ�5HJLRQ�GHU�$3&,�4XHOOH�]HUIDOOHQ�XQG�VRPLW� WHLOZHLVH�]XP�GHWHNWLHUWHQ�6LJQDO
EHL�P�]�����EHLWUDJHQ�

����� 8QWHUVXFKXQJHQ�]XP�0HFKDQLVPXV�PLW�LVRWRSHQPDUNLHUWHP�:DVVHU
'HU� IROJHQGH� 7HLO� GHU� LQ� GLHVHP� %HULFKW� YRUJHVWHOOWHQ� $UEHLWHQ� ZXUGH� LQ� HLQHP� ��/
5XQGNROEHQ� XQWHU� NRQWLQXLHUOLFKHU� =XJDEH� GHILQLHUWHU� 0HQJHQ� DQ� LVRWRSHQPDUNLHUWHP
:DVVHUGDPSI� �+�

��2�J��� GXUFKJHI�KUW�� %HL� GLHVHQ� ([SHULPHQWHQ� EHWUXJ� GLH� UHO�� )HXFKWHLQQHUKDOE� GHV� 5HDNWLRQVV\VWHPV� ������ 'HU� (LQEDX� YRQ� ��2�$WRPHQ� LQ� 3$� 0ROHN�OH
NRQQWH�PLW� HLQHU� =HLWDXIO|VXQJ� YRQ� FD�� HLQHU� 6HNXQGH�PLWWHOV�2Q�OLQH�$3&,�06� DQKDQG
GHU�HUZDUWHWHQ�0DVVHQVKLIWV�YRQ���'D�LQ�GHQ�0DVVHQVSHNWUHQ�EHREDFKWHW�ZHUGHQ�
$EELOGXQJ���D��ELV���G��]HLJW�GDV�]HLWOLFKH�9HUKDOWHQ�GHU�UHO��+lXILJNHLW�YRQ�SURWRQLHUWHPa�3LQHQ� �>0�+@�� � P�]� ����� $EE����D�� XQG� YRQ� SURWRQLHUWHQ� 3$� 0ROHN�OHQ�� GLH� DOV
XQPDUNLHUWH� �>0�+@�� �P�]� ����� $EE�� ��E��� HLQIDFK� PDUNLHUWH� �>0�+@�� �P�]�����
$EE����F�� DOV� DXFK� ]ZHLIDFK� PDUNLHUWH� 0ROHN�OH� �>0�+@�� ����� $EE����G�� GHWHNWLHUW
ZHUGHQ�NRQQWHQ��'LH�5HDNWLRQ�ZXUGH�GXUFK�GLH�NRQWLQXLHUOLFKH�=XJDEH�YRQ�2]RQ� LQ�GDV
JDVI|UPLJH� a�3LQHQ���V\QWK�� /XIW���+�

��2�J��*HPLVFK� EHL� W� ��� JHVWDUWHW�� 1DFK� FD�� ]ZHL0LQXWHQ� NRQQWH� GHU�$EEDX� YRQ�a�3LQHQ� GXUFK�2]RQ� YHU]HLFKQHW�ZHUGHQ�� 6LPXOWDQ� ]XP
$EEDX�YRQ�a�3LQHQ�QDKPHQ�GLH�UHO��6LJQDOLQWHQVLWlWHQ�GHU�>0�+@��,RQHQ�GHU�XQPDUNLHUWHQ
ZLH�DXFK�GHU�HLQ��RGHU�]ZHLIDFK�PDUNLHUWHQ�3$�3URGXNWH�EHL�P�]������P�]�����XQG�P�]����
]X�� ,P� 9HUJOHLFK� ]X� ([SHULPHQWHQ� PLW� XQPDUNLHUWHP� :DVVHU� ZDU� GLH� PD[LPDOH
6LJQDOLQWHQVLWlW� GHU� XQPDUNLHUWHQ� >0�+@��,RQHQ� YRQ� 3$� �P�]� ����� XP� HLQHQ� )DNWRU� ���
UHGX]LHUW�
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$EE�� ���5HO�� 6LJQDOLQWHQVLWlWHQ� YRQ� >0�+@��,RQHQ� YRQ� (GXNWHQ� XQG� GHQ� JHELOGHWHQ� 3URGXNWHQ
QDFKGHP�GLH�a�3LQHQ�2]RQ�5HDNWLRQ�LQ�*HJHQZDUW�YRQ�+�

��2�EHL�W� ���PLQ�JHVWDUWHW�ZXUGH��D�G�VRZLH�HLQ�$XVVFKQLWW�GHV�HQWVSUHFKHQGHQ�$3&,�0DVVHQVSHNWUXPV�EHL�W� �����PLQ�

(LQH� QlKHUH� &KDUDNWHULVLHUXQJ� GHU� HLQ]HOQHQ� >0�+@��,RQHQ� �P�]������P�]������P�]�����
HUIROJWH�PLWWHOV�06Q�([SHULPHQWHQ��$EELOGXQJ����D��]HLJW�GDV�06�06�6SHNWUXP�YRQ�3$
�P�]� ������ ZHOFKHV� DOV� XQPDUNLHUWH� 5HIHUHQ]VXEVWDQ]� GLUHNW� LQ� GLH� $3&,�4XHOOH� JHOHLWHW
ZXUGH�� 'DV� EHREDFKWHWH� 7RFKWHULRQHQVSHNWUXP� LVW� GXUFK� HLQH� HIIL]LHQWH� $EVSDOWXQJ� YRQ
+�2�����'D��DOV�1HXWUDOWHLOFKHQ�XQWHU�%LOGXQJ�GHV�GHK\GUDWLVLHUWHQ�7RFKHULRQV�EHL�P�]����
FKDUDNWHULVLHUW��'DQHEHQ�ZLUG� HLQH�ZHQLJHU�EHYRU]XJWH�� DEHU� UHSURGX]LHUEDUH�)UHLVHW]XQJ
YRQ�+�2�����'D��SOXV�&�+�2+�����'D��DQJHQRPPHQ�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$
$EE������06����D��XQG�06��5HIHUHQ]VSHNWUXP��E��YRQ�3LQRQDOGHK\G�

'DV�06��6SHNWUXP� �P�]� ������P�]� ����� EHVWlWLJW� GLH� ]XYRU� YHUPXWHWH� )UHLVHW]XQJ� YRQ
&�+�2+� ����'D�� DXVJHKHQG� YRQ� >0�+�+�2@��)UDJPHQWLRQHQ�� ZlKUHQG� GLH� $EVSDOWXQJYRQ�+�&&2�����'D��HLQHQ�ZHQLJHU�EHYRU]XJWHQ�)UDJPHQWLHUXQJVZHJ�GDUVWHOOW��$EE�����E��
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

,Q� $EELOGXQJ���� VLQG� GLH� 7RFKWHULRQHQVSHNWUHQ� YRQ� >0�+@��,RQHQ� EHL� P�]� ���� XQG
P�]����� GDUJHVWHOOW�� 'LHVH� ]HLJHQ� LQ� hEHUHLQVWLPPXQJ� PLW� GHP� 06�06�6SHNWUXP� GHU
XQPDUNLHUWHQ� 5HIHUHQ]VXEVWDQ]� HLQH� VWDUN� EHYRU]XJWH� $EVSDOWXQJ� YRQ� +�2� ����'D��'DU�EHU�KLQDXV�VLQG�]ZHL�]XVlW]OLFKH�6LJQDOH�YRQ�UHODWLY�NOHLQHU�,QWHQVLWlW�EHL�P�]�����XQG
P�]�����]X�EHREDFKWHQ��ZHOFKH�GXUFK�HLQH�JOHLFK]HLWLJH�RGHU�QDFKIROJHQGH�$EVSDOWXQJ�YRQ
&�+�2+�����'D��E]Z��+�&&2�����'D��HUNOlUW�ZHUGHQ�N|QQHQ�

$EE�� ����06�06�6SHNWUXP� YRQ� >0�+@��,RQHQ� EHL�P�]����� �REHQ�� XQG� EHL�P�]����� �XQWHQ�� YRQ
LVRWRSHQPDUNLHUWHQ� 3URGXNWHQ�� GLH� ZlKUHQG� GHU� 2]RQRO\VH� YRQ� a�3LQHQ� LQ� GHU� *HJHQZDUW� YRQ+�

��2��UHO��)HXFKWH�������JHELOGHW�ZXUGHQ�

'LH� &KDUDNWHULVLHUXQJ� GHU� HLQIDFK� E]Z�� ]ZHLIDFK� PDUNLHUWHQ� 3$�3URGXNWH� ZLUG� ]XGHP
GXUFK� GLH� 7DWVDFKH� JHVW�W]W�� GD�� LP�06�06�6SHNWUXP� YRQ� >0�+@��,RQHQ� EHL�P�]� ���
�$EE������ REHQ��GLH�$EVSDOWXQJ�YRQ�PDUNLHUWHP� ����'D�� DOV� DXFK� XQPDUNLHUWHP�:DVVHU
����'D�� HUIROJW��ZlKUHQG� LP�06�06�6SHNWUXP� YRQ� >0�+@��,RQHQ� EHL�P�]� ���� QXU� HLQH
$EVSDOWXQJ�YRQ�PDUNLHUWHP�:DVVHU� ����'D�� VWDWWILQGHW� �$EE�����XQWHQ���'LHVHV� DXFK� I�U
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

GLH� )UHLVHW]XQJ� YRQ� &�+�2+� XQG� +�&&2� DOV� XQPDUNLHUWH� E]Z�� HLQIDFK� PDUNLHUWH1HXWUDOWHLOFKHQ�ZLH�LQ�$EELOGXQJ����GDUJHVWHOOW�LVW�
(LQH�5HLKH�YRQ�ZHLWHUHQ�([SHULPHQWHQ�ZXUGH�GXUFKJHI�KUW��XP�GHQ�PHFKDQLVWLVFK�ELVKHU
QLFKW� HUNOlUEDUHQ� (LQEDX� HLQHV� ]ZHLWHQ� ��2�$WRPV� EHL� E]Z�� QDFK� GHU� %LOGXQJ� YRQ� 3$
DXI]XNOlUHQ��'XUFK�GLH�(LQOHLWXQJ�YRQ�3$�DOV�5HIHUHQ]VXEVWDQ]�]XVDPPHQ�PLW�+�

��2� LQ
GLH�$3&,�4XHOOH�NRQQWH�]XQlFKVW�HLQPDO�DXVJHVFKORVVHQ�ZHUGHQ��GD��HLQ�$XVWDXVFK�YRQ
2�$WRPHQ� ZlKUHQG� GHU� ,RQLVDWLRQ� GHU� $QDO\WHQ� VWDWWILQGHW�� $EELOGXQJ���� ]HLJW� UHO�
6LJQDOLQWHQVLWlWHQ�YRQ�>0�+@��,RQHQ�YRQ�a-3LQHQ��P�]������VRZLH�YRQ�XQPDUNLHUWHP�3$
�P�]�������HLQIDFK�PDUNLHUWHP�3$��P�]������DOV�DXFK�]ZHLIDFK�PDUNLHUWHP�3$��P�]������
ZHOFKH�EHL�HLQHP�2]RQRO\VHH[SHULPHQW�LQ�$QZHVHQKHLW�YRQ�+�

��2�DXIJHQRPPHQ�ZXUGHQ�
,P�9HUODXI� GLHVHV�9HUVXFKV�ZXUGHQ� XQWHUVFKLHGOLFKH�0HQJHQ� YRQ� 3$� NRQWLQXLHUOLFK� DOV
LQWHUQHU� 6WDQGDUG� GHP� 5HDNWLRQVJHPLVFK� XQPLWWHOEDU� YRU� GHU� $3&,�4XHOOH� KLQ]XJHI�JW
�$EE������� 'D� QXU� HLQH� 9HUlQGHUXQJ� GHU� UHO�� 6LJQDOLQWHQVLWlWHQ� YRQ� >0�+@��,RQHQ� GHU
XQPDUNLHUWHQ� 9HUELQGXQJ� �P�]������ LQ� hEHUHLQVWLPPXQJ� PLW� GHU� GXUFKJHI�KUWHQ
6WDQGDUGDGGLWLRQ�YRQ�3$�YHU]HLFKQHW�ZHUGHQ�NRQQWH��$EE�����E���NDQQ�VRPLW�GLH�%LOGXQJ
GHU� PDUNLHUWHQ� 9HUELQGXQJHQ� QLFKW� DXI� HLQHQ� $XVWDXVFK� YRQ� 2�$WRPHQ� LQ� GHU
$3&,�4XHOOH�]XU�FNJHI�KUW�ZHUGHQ�

$EE������5HO��6LJQDOLQWHQVLWlWHQ�YRQ�>0�+@��,RQHQ�EHL�P�]������D���P�]������E���P�]������F��XQGP�]� ���� �G��� ZHQQ� YHUVFKLHGHQH� 0HQJHQ� YRQ� 3LQRQDOGHK\G� DOV� 6WDQGDUG� �P�]� ����� ]XU5HDNWLRQVPLVFKXQJ�YRU�GHU�$3&,�4XHOOH�]XDGGLHUW�ZXUGHQ�

%HL�GHU�IROJHQGHQ�5HLKH�YRQ�([SHULPHQWHQ�ZXUGH�GHU�JDVI|UPLJH�3$�6WDQGDUG��P�]�����
]XQlFKVW� GLUHNW� LQ� GDV� 5HDNWLRQVJHIl�� EHL� $QZHVHQKHLW� YRQ� +�

��2� DGGLHUW�� ZRUDXI� HLQH
VLJQLILNDQWH� %LOGXQJ� HLQIDFK� PDUNLHUWHU� �P�]������� QLFKW� DEHU� ]ZHLIDFK� PDUNLHUWHU
0ROHN�OH�YRQ�3$��P�]������LQ�GHQ�0DVVHQVSHNWUHQ�EHREDFKWHW�ZHUGHQ�NRQQWH��$EELOGXQJ
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

���D��]HLJW�GDV�0DVVHQVSHNWUXP��ZHOFKHV�EHL�GLHVHP�9HUVXFK�XQWHU�9HUZHQGXQJ�GHV���/
5HDNWLRQVJHIl�HV� EHL� HLQHU� PLWWOHUHQ� $XIHQWKDOWV]HLW� YRQ� �����PLQ� I�U� 3$� XQG� HLQHU
UHO��)HXFKWH�YRQ������GHWHNWLHUW�ZXUGH�

$EE������D��$XVVFKQLWW�HLQHV�0DVVHQVSHNWUXPV�YRQ�UHLQHP�3LQRQDOGHK\G��~����SSE�Y�Y���LQ�GHP
��/� 5HDNWLRQVJHIl�� EHL� $QZHVHQKHLW� YRQ� +�

��2� �~������ UHO�� )HXFKWH�� XQG� PLW� HLQHU� PLWWOHUHQ9HUZHLO]HLW� YRQ� ����� PLQ�� E�� $XVVFKQLWW� HLQHV� 0DVVHQVSHNWUXPV� GHU� 3URGXNWH� DXV� GHUa�3LQHQ�2��5HDNWLRQ�EHL�$QZHVHQKHLW�YRQ�+�
��2�XQWHU�JOHLFKHQ�5HDNWLRQVEHGLQJXQJHQ�

'LHVH�%HREDFKWXQJ� NDQQ� DXI� HLQH� UHYHUVLEOH� ����JHPLQDOH�'LRO� %LOGXQJ� �+\GUDWELOGXQJ�
DOV� )ROJH� HLQHU� 5HDNWLRQ� GHU� &DUERQ\OJUXSSH� PLW� :DVVHU� ]XU�FNJHI�KUW� ZHUGHQ� �YHUJO�
$EE������� :HLWHUKLQ� ZLUG� DQJHQRPPHQ�� GD�� GLH� +\GUDWELOGXQJ� DQ� GHU� $OGHK\GJUXSSH
ZHVHQWOLFK� VFKQHOOHU� HUIROJW� DOV� DQ� GHU� .HWRJUXSSH� >���@�� VR� GD�� LP� ZHVHQWOLFKHQ� GHU
6DXHUVWRIIDXVWDXVFK� DQ� GHU� $OGHK\GJUXSSH� VWDWWILQGHW�� 'DV� 9HUKlOWQLV� YRQ�P�]� ���� XQG
P�]������$EE�����D��]HLJW��GD��FD�������GHU�]XYRU�XQPDUNLHUWHQ�3$�0ROHN�OH���2�$WRPH
HQWKDOWHQ�
$EELOGXQJ����E��]HLJW�5HVXOWDWH�HLQHV�2]RQRO\VHH[SHULPHQWV�PLW�a�3LQHQ�EHL�$QZHVHQKHLW
YRQ�+�

��2�DEHU�LP�9HUJOHLFK�]X�GHP�]XYRU�VNL]]LHUWHQ�([SHULPHQW�DQVRQVWHQ�LGHQWLVFKHQ
5HDNWLRQVEHGLQJXQJHQ� ���/� 5XQGNROEHQ�� ����� UHO�� )HXFKWH�� ����� PLQ� $XIHQWKDOWV]HLW��
8QWHU�%HU�FNVLFKWLJXQJ�GHU�UHYHUVLEOHQ�'LROELOGXQJ�NDQQ�QXQ�-�EDVLHUHQG�DXI�GHP�(LQEDX
HLQHV� ]ZHLWHQ� ��2�0ROHN�OV� XQG� VRPLW� GHU� %LOGXQJ� ]ZHLIDFK� PDUNLHUWHU� 3$�0ROHN�OH
�P�]������-�HLQ�ZHVHQWOLFKHU�6FKULWW�GHV�$ONHQ�2]RQ�0HFKDQLVPXV�FKDUDNWHULVLHUW�ZHUGHQ�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

'DEHL�ZLUG�PLWEHU�FNVLFKWLJW��GD��VLFK�HLQ�7HLO�GHU�DQJHUHJWHQ�&ULHJHH�,QWHUPHGLDWH��&,�,�
&,�,,��GXUFK�.ROOLVLRQ�PLW�HLQHP�GULWWHQ�0ROHN�O�VWDELOLVLHUW�XQG�VR�PLW�+�

��2�0ROHN�OHQ
ZHLWHUUHDJLHUHQ�NDQQ��VLHKH�*OHLFKXQJ�����
1DFK�+�2��$EVSDOWXQJ� DXV� GHP� LQWHUPHGLlU� JHELOGHWHQ�a�++3� N|QQHQ� SULQ]LSLHOO� ]ZHLXQWHUVFKLHGOLFKH�HLQIDFK�PDUNLHUWH�3$�0ROHN�OH�KHUYRUJHKHQ��'LH�7DWVDFKH�DEHU��GD��GDV
6DXHUVWRII�0ROHN�O� GHV�:DVVHUV� LQ� GDV� 3$�*HU�VW� HLQJHEDXW� ZLUG�� GHXWHW� DXI� IROJHQGHQ
0HFKDQLVPXV�KLQ��*OHLFKXQJ�����
��������

'LHVH� 5HDNWLRQVIROJH������ YHUGHXWOLFKW�� GD�� GLH� +�2��$EVSDOWXQJ� DXV� a�
YRUDXVVLFKWOLFK�XQWHU�(UKDOW�GHU�]XYRU�JHELOGHWHQ���2�&�%LQGXQJ�HUIROJW�

����� &ULHJHH�,QWHUPHGLDW�9HU]ZHLJXQJVYHUKlOWQLV
)�U� GLH� VHPLTXDQWLWDWLYH� $EVFKlW]XQJ� GHU� XQWHUVFKLHGOLFKHQ� %HLWUlJH� ]X�
,VRWRSHQPXVWHU�� ZHOFKHV� EHL� GHU� 2]RQRO\VH� YRQ� a-3LQHQ� LQ� $QZHVHQKHLW� YRQ� +
EHREDFKWHW� ZXUGH�� ZHUGHQ� GLH� ]XYRU� SUlVHQWLHUWHQ� H[SHULPHQWHOOHQ� (UJHE
]XVDPPHQJHI�KUW��%DVLHUHQG�DXI�GHQ�LQ�$EELOGXQJ����GDUJHVWHOOWHQ�(UJHEQLVVHQ�ZLU
]X� ����� RKQH� %HWHLOLJXQJ� YRQ� :DVVHU� �F��  � ����� XQG� ]X� ����� XQWHU� 5HDNWLRQVWDELOLVLHUWHQ� &ULHJHH�,QWHUPHGLDWH� PLW� :DVVHU� ���F��  � ����� EHL� HLQHU� UHO�� )HXFKWH�����JHELOGHW��$EE�������8QWHU�GHQ�HLQJHVWHOOWHQ�5HDNWLRQVEHGLQJXQJHQ�WDXVFKHQ�XQJ
����� GHU� XQPDUNLHUWHQ� 3$�0ROHN�OH� PLW���2�0ROHN�OHQ� DOV� )ROJH� HLQHU� UHYHUV
+\GUDWELOGXQJ�DXV� �YHUJO��$EE�����D��XQG�ZHUGHQ�DOV�HLQIDFK�PDUNLHUWHV�3$�EHL�P�]
�F��  ������ EHREDFKWHW�� ,VW� EHL� GHU�+\GUDWELOGXQJ�&,� ,,� �5�&��22��+�� LQYROYLHUW�� VR�
NHLQ� 0DVVHQVKLIW� HUZDUWHW�� GD� GDV� DXVJHWDXVFKH� 6DXHUVWRIIDWRP� VFKRQ� YRKHU� PDU
YRUODJ��:HQQ� MHGRFK�&,�,� �5�&��22��5���PLW�+�

��2� UHDJLHUW�� VR� HUIROJW� GLH�%LOGXQJ
3$�0ROHN�OHQ�� ZHOFKH� DQ� GHU� .HWJUXSSH� PDUNLHUW� ZXUGHQ�� %HL� GHU� QDFKIROJH
+\GUDWELOGXQJ� ZHUGHQ� GDKHU� ��� �� �F��  � ����� GLHVHU� VFKRQ� HLQIDFK� PDUNL3$�0ROHN�OH�LQ�]ZHLIDFK�PDUNLHUWH�3URGXNWH��P�]������XPJHZDQGHOW��$EE������
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE������5HDNWLRQVVFKHPD� I�U�GLH�%LOGXQJ�YRQ�3LQRQDOGHK\G�EHL�GHU�a�3LQHQ�2]RQ�5HDNWLRQ� LQ$QZHVHQKHLW�YRQ�+�
��2�

'LHVH� hEHUOHJXQJHQ� ODVVHQ� VLFK� DQKDQG� GHU� IROJHQGHQ� *OHLFKXQJHQ� �������� I�U� GLH
%HUHFKQXQJ� GHU� ]XYRU� H[SHULPHQWHOO� EHREDFKWHWHQ� UHO�� ,RQHQVLJQDOLQWHQVLWlWHQ� �,UHO�GDUVWHOOHQ�

,UHO������ � F��¼����F�� �������������

,UHO������ F��¼��F��������F���¼����F��������F���¼�F��¼����F�� �������������

,UHO������ � ���F���¼�F��¼�F� �������������

0LW�F��  � ���� XQG�F��  � ���� HUJLEW� VLFK� PLW�F��  � ����� GLH� EHVWH� hEHUHLQVWLPPXQJ� GHUJHPHVVHQHQ� �YHUJO�� $EE� ���E�� XQG� EHUHFKQHWHQ� UHO�� 6LJQDOLQWHQVLWlWHQ� ,������,������,������'DUDXV� HUJLEW� VLFK� HLQ� &,� ,� ]X� &,� ,,� 9HU]ZHLJXQJVYHUKlOWQLV� YRQ� ����� ��� ����� ]X� ����
��������
'LHVH�VHPLTXDQWLWDWLYH�$EVFKlW]XQJ�GHV�&,�,���&,�,,�9HU]ZHLJXQJVYHUKlOWQLV�ZLUG�XQWHUVW�W]W
GXUFK� WKHUPRFKHPLVFKH� %HWUDFKWXQJHQ�� ZHOFKH� EHVDJHQ�� GD�� GDV� VWDELOHUH� DOVR� K|KHU
VXEVWLWXLHUWH� &ULHJHH�,QWHUPHGLDW� EHL� GHU� 6SDOWXQJ� GHV� 3ULPlUR]RQLGV� JHELOGHW� ZLUG�
%DVLHUHQG� DXI� /LWHUDWXUGDWHQ� LVW� YRQ� $7.,1621� >���@� HLQ� 9HU]ZHLJXQJVYHUKlOWQLV� YRQ
�����������YRQ�.$0(16�(7�$/��>���@�HLQ�9HUKlOWQLV�YRQ�����������XQG�YRQ�5,&.$5'�(7�$/�
>����@�HLQ�&,�,���&,�,,�9HUKlOWQLV�YRQ�������������EHVFKULHEHQ�ZRUGHQ��'HU�KLHU�H[SHULPHQWHOO
HUPLWWHOWH�:HUW�VWLPPW�IROJOLFK�JXW�PLW�GLHVHQ�/LWHUDWXUGDWHQ��EHUHLQ�
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��� =XVDPPHQIDVVHQGH�'LVNXVVLRQ
,P� 5DKPHQ� GLHVHU� 6WXGLH� ZXUGH� GHU� (LQIOX�� GHU� UHO�� )HXFKWH� DXI� GLH� %LOGXQJ� YRQ
3LQRQDOGHK\G��3$��EHL�GHU�2]RQRO\VH�YRQ�a�3LQHQ�PLWWHOV�2Q�OLQH�$3&,�,706�GHWDLOOLHUW
XQWHUVXFKW��:LH�DXV�TXDQWLWDWLYHQ�$3&,�06�6WXGLHQ�KHUYRUJLQJ��ZLUG�GLH�%LOGXQJ�YRQ�3$
HUKHEOLFK� YRQ� GHU� JHJHEHQHQ�:DVVHUGDPSINRQ]HQWUDWLRQ� EHHLQIOX�W�� PLW� $XVEHXWHQ� YRQ
������������ EHL� WURFNHQHQ� %HGLQJXQJHQ� ��� ���� UHO�� )HXFKWH�� XQG� � ����������� EHL� UHO�
)HXFKWHQ� YRQ� FD�������� :lKUHQG� GHU� %LOGXQJVZHJ� YRQ� 3$� XQWHU� � WURFNHQHQ
5HDNWLRQVEHGLQJXQJHQ� DXFK� QDFK� GHQ� KLHU� GXUFKJHI�KUWHQ� GHWDLOOLHUWHQ� 6WXGLHQ� LP
XQNODUHQ� EOHLEW�� ]HLJHQ� GLH� YRUJHVWHOOWHQ� (UJHEQLVVH�� GD�� GLH� 5HDNWLRQ� GHV� VWDELOLVLHUWHQ
&ULHJHH�,QWHUPHGLDWV� PLW� +�2� LQ� GHU� *DVSKDVH� ]XU� HUK|KWHQ� %LOGXQJ� YRQ� 3$� LQ$QZHVHQKHLW�YRQ�:DVVHUGDPSI�I�KUW��0LWWHOV�VHPLTXDQWLWDWLYHU�$EVFKlW]XQJHQ�ZXUGH�HLQH
$XVEHXWH�GHV�VWDELOLVLHUWHQ�&ULHJHH�,QWHUPHGLDWV�YRQ�FD�������EHVWLPPW�
8QWHU� %HU�FNVLFKWLJXQJ� GHU� KRKHQ�PRODUHQ� 2+�$XVEHXWHQ� YRQ� ����������� >���@�� ZHOFKH
EHL� GHU� 2]RQRO\VH� YRQ�a�3LQHQ� DXV� GHP� +\GURSHUR[LG�5HDNWLRQVZHJ� HUPLWWHOW� ZXUGHQ�
NDQQ� GLH�*HVDPWDXVEHXWH� DQ� 3$� YRQ� FD�� ����� QXU� GDGXUFK� HUNOlUW� ZHUGHQ�� GD�� 3$� DXV
GHPVHOEHQ� 5HDNWLRQVZHJ� VWDPPW�� %LV� KHXWH� ZXUGH� DOOHUGLQJV� QRFK� NHLQ� HQWVSUHFKHQGHU
0HFKDQLVPXV�]XU�GLUHNWHQ�%LOGXQJ�YRQ�3$�DXV�GHP�+\GURSHUR[LG�.DQDO�YRUJHVFKODJHQ�
'LH�YRUJHVWHOOWHQ�(UJHEQLVVH�ZHUGHQ�GDEHL�GXUFK�)7,5�0HVVXQJHQ�XQWHUVW�W]W��PLW�GHUHQ
+LOIH� YHUJOHLFKEDU� KRKH� $XVEHXWHQ� YRQ� 3$� EHL� GHU� 2]RQRO\VH� YRQ�a-3LQHQ� EHREDFKWHW
ZXUGHQ� >����� ���@�� 6RZRKO� GLH� KLHU� HU]LHOWHQ� 5HVXOWDWH� DOV� DXFK� GLH� IHKOHQGH� LQYHUVH
.RUUHODWLRQ� ]ZLVFKHQ� GHQ� $XVEHXWHQ� GHV� VWDELOLVLHUWHQ� &ULHJHH�,QWHUPHGLDWV� XQG� 2+�
5DGLNDOHQ�>]��%�����@�ZHLVHQ�EHLGH�HLQGHXWLJ�GDUDXI�KLQ��GD��EHVWLPPWH�0HFKDQVLPHQ�GHU
2]RQ�$ONHQ�5HDNWLRQ� ELVKHU� QLFKW� YHUVWDQGHQ� E]Z�� DXIJHNOlUW� ZRUGHQ� VLQG�� =XU
$XINOlUXQJ� GLHVHU� 0HFKDQLVPHQ� EHGDUI� HV� HYHQWXHOO� DXFK� H[SHULPHQWHOOHU� $UEHLWHQ�
ZHOFKH� LQVEHVRQGHUH� 6HNXQGlUUHDNWLRQHQ� GHU� 2]RQRO\VHSURGXNWH� LQ� GHU� 3DUWLNHOSKDVH
EHU�FNVLFKWLJHQ�
8QWHU� DQDO\WLVFKHQ� *HVLFKWVSXQNWHQ� LVW� IHVW]XKDOWHQ�� GD�� GDV� HLQJHVHW]WH� PDVVHQ�
VSHNWURPHWULVFKH� 9HUIDKUHQ� HLQH� (FKW]HLWEHVWLPPXQJ� GHU� .RQ]HQWUDWLRQHQ� RUJDQLVFKHU
.RPSRQHQWHQ� HUP|JOLFKW�� 9HUJOHLFKEDUH� LQVWUXPHQWHOOH� $QVlW]H� ZXUGHQ� YRQ� DQGHUHQ
$UEHLWVJUXSSHQ�ELVKHU�QXU� I�U� TXDOLWDWLYH�3URGXNWVWXGLHQ� HLQJHVHW]W� >����� ���@�� �'DU�EHU
KLQDXV� LVW� GHU� (LQVDW]� YRQ� 2Q�OLQH� $3&,�,706� LQVEHVRQGHUH� GDQQ� YRQ� KRKHP� 1XW]HQ�
ZHQQ� LVRWRSHQPDUNLHUWH� 9HUELQGXQJHQ� ]��%�� ZLH� KLHU� JH]HLJW� ]XU� $XINOlUXQJ� YRQ
5HDNWLRQVPHFKDQLVPHQ� YHUZHQGHW� ZHUGHQ�� 'D� GLH� KLHU� YRUJHVWHOOWH� 4XDQWLIL]LHUXQJV�
PHWKRGH� DXI� GLH� 9HUZHQGXQJ� HLQHV� JDVI|UPLJHQ� LQWHUQHQ� 6WDQGDUGV� EDVLHUWH�� LVW� GLH
$QZHQGXQJ� GHV� VR� HQWZLFNHOWHQ� TXDQWLWDWLYHQ� 2Q�OLQH� $3&,�,706�9HUIDKUHQV� DXI
YHUJOHLFKVZHLVH� IO�FKWLJH� $QDO\WHQ� EHVFKUlQNW�� +LHUEHL� ZLUG� DOV� XQWHUH� *UHQ]H� GHU
'DPSIGUXFN� YRQ� 3$� YRQ� FD�� ��3D�����&�� >���@� DQJHVHKHQ�� 'LH� TXDQWLWDWLYH� $QDO\VH
IO�FKWLJHUHU�9HUELQGXQJHQ�DOV�3$�VROOWH�SUREOHPORV�GXUFK]XI�KUHQ�XQG�OHGLJOLFK�GXUFK�GLH
XQWHUH�NRQ]HQWUDWLRQV��E]Z��PDVVHQEH]RJHQH�'HWHNWLRQVJUHQ]H� I�U� ,RQHQ� VHLWHQV�GHV�06
EHVFKUlQNW�VHLQ�
'D� LQVEHVRQGHUH� GLH� %LOGXQJ� XQG� FKHPLVFKH� &KDUDNWHULVLHUXQJ� VHNXQGlUHU� RUJDQLVFKHU
$HURVROH� LP� 0LWWHOSXQNW� GHU� DP� ,6$6� GXUFKJHI�KUWHQ� $UEHLWHQ� VWDQG�� VROOWH� GLH
6WDQGDUGDGGLWLRQVWHFKQLN�QDFK�0|JOLFKNHLW�DXFK�I�U�GLH�4XDQWLIL]LHUXQJ�VFKZHUIO�FKWLJHU
2[LGDWLRQVSURGXNWH� PLWWHOV� 2Q�OLQH� $3&,�06� JHQXW]W� ZHUGHQ�� 'LH� (QWZLFNOXQJ� XQG
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%HXUWHLOXQJ� HLQHU� HQWVSUHFKHQGHQ� 6WDQGDUGDGGLWLRQVPHWKRGH� I�U� PLWWHO�� ELV
VFKZHUIO�FKWLJH�OXIWJHWUDJHQH�$QDO\WHQ�LVW�GDKHU�*HJHQVWDQG�GHV�IROJHQGHQ�.DSLWHOV�
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��

� 4XDQWLIL]LHUXQJ�YRQ�PLWWHO��ELV�VFKZHUIO�FKWLJHQ�3URGXNWHQ�LQ�/XIW
:LH�]XYRU�LQ�$EVFKQLWW���HUOlXWHUW�ZXUGH��VLQG�QHEHQ�PLWWHOIO�FKWLJHQ�2[LGDWLRQVSURGXNWHQ
ELRJHQHU� 92&V� LQVEHVRQGHUH� GHUHQ� VFKZHUIO�FKWLJH� 3URGXNWH� I�U� GLH� %LOGXQJ� VHNXQGlUHU
RUJDQLVFKHU� $HURVROH� YRQ� JUR�HP� ,QWHUHVVH�� (LQH� ZLFKWLJHU� 3XQNW� LQ� EH]XJ� DXI� GHUDUWLJH
3URGXNWH�� ZLH� VLH� ]��%�� &��'LFDUERQVlXUHQ� GDUVWHOOHQ�� LVW� GLH� )UDJH� RE� GLHVH� 6XEVWDQ]HQQHEHQ�GHU�.RQGHQVDWLRQ�DXI�YRUKDQGHQH�3DUWLNHO�DXFK�]XU�1HXELOGXQJ�YRQ�3DUWLNHOQ�GXUFK
KRPRJHQH� 1XNOHDWLRQVSUR]HVVH� LQ� GHU� $WPRVSKlUH� EHLWUDJHQ� N|QQHQ�� 8P� ]XYHUOlVVLJH
$XVVDJHQ� �EHU� GDV� $HURVROELOGXQJVSRWHQWLDO� XQWHUVFKLHGOLFKHU� 2[LGDWLRQVSURGXNWH� YRQ
92&V� WUHIIHQ�]X�N|QQHQ��EHGDUI�HV�DEHU�$EVFKlW]XQJHQ� LKUHU�'DPSIGU�FNH� DOV� DXFK� LKUHU
.RQ]HQWUDWLRQ� LQ� GHU� $WPRVSKlUH�� %LVKHU� H[LVWLHUHQ� DEHU� QXU� ZHQLJH� $UEHLWHQ� ]XU
TXDQWLWDWLYHQ�$QDO\VH�SRODUHU��VFKZHUIO�FKWLJHU�92&�3URGXNWH�LP�)HOG�DOV�DXFK�LP�5DKPHQ
YRQ� 5HDNWLRQVNDPPHUVWXGLHQ�� ZREHL� DXVVFKOLH�OLFK� ]HLWDXIZHQGLJH� PHKUVWXILJH
2II�OLQH�7HFKQLNHQ� XQWHU� (LQVDW]� FKURPDWRJUDSKLVFKHU� 7UHQQYHUIDKUHQ
�'HULYDWLVLHUXQJ�PLW�*&�RGHU�+3/&��]XPHLVW�LQ�.RPELQDWLRQ�PLW�GHU�0DVVHQVSHNWURPHWULH
HQWZLFNHOW� ZXUGHQ� >������������������@�� ,P� 5DKPHQ� GHU� LQ� GLHVHP� %HULFKW� YRUJHVWHOOWHQ
$UEHLWHQ� VROOWH� GDKHU� HLQH� (FKW]HLWPHWKRGH� HQWZLFNHOW� ZHUGHQ�� ZHOFKH� HLQH� GLUHNWH
TXDQWLWDWLYH� %HVWLPPXQJ� HLQ]HOQHU� VFKZHUIO�FKWLJHU� 2[LGDWLRQVSURGXNWH� ELRJHQHU� 92&V
PLWWHOV� 2Q�OLQH� $3&,�06� HUP|JOLFKW�� +LHUEHL� VROOWH�� ZLH� EHL� GHU� ]XYRU� EHVFKULHEHQH
2Q�OLQH�0HWKRGH� I�U� GLH� 4XDQWLIL]LHUXQJ� OHLFKWIO�FKWLJHU� $QDO\WH�� HLQH
6WDQGDUGDGGLWLRQVWHFKQLN�YHUZHQGHW�ZHUGHQ�

��� (QWZLFNOXQJ�HLQHU�6WDQGDUGDGGLWLRQVPHWKRGH
%HL�GHU�(QWZLFNOXQJ�HLQHU�6WDQGDUGDGGLWLRQVPHWKRGH�I�U�GLH�0DVVHQVSHNWURPHWULH�PLWWHOV
HLQHV� JHO|VWHQ� LQWHUQHQ� 6WDQGDUGV� P�VVHQ� EHVWLPPWH� .ULWHULHQ� HUI�OOW� VHLQ�� 6R� GDUI� GLH
$GGLWLRQ� GLHVHV� 6WDQGDUGV� XQG� GHU� GDPLW� ]XJHI�KUWHQ� /|VXQJVPLWWHOPHQJH� QLFKW� GLH
KHUUVFKHQGHQ�,RQLVDWLRQVEHGLQJXQJHQ�LQ�GHU�$UW�EHHLQIOXVVHQ��GD��GLH�,RQLVDWLRQVHIIL]LHQ]
GHV� $QDO\WHQ� YHUlQGHUW� ZLUG� �YHUJO�� .DSLWHO�,,������� =XGHP� PX�� HLQH� TXDQWLWDWLYH
9HUGDPSIXQJ� DOV� DXFK� RSWLPDOH� 'XUFKPLVFKXQJ� GHV� LQWHUQHQ� 6WDQGDUGV� PLW� GHQ
OXIWJHWUDJHQHQ� $QDO\WHQ� LQ� GHU� $3&,�4XHOOH� VLFKHUJHVWHOOW� VHLQ�� 8P� GDEHL� GLH� =HLW� SUR
GXUFKJHI�KUWHU�6WDQGDUGDGGLWLRQ�VR�JHULQJ�ZLH�P|JOLFK�]X�KDOWHQ��VROOWH�GLH�.RQ]HQWUDWLRQ
GHV� LQWHUQHQ� 6WDQGDUGV� GXUFK� 9DULDWLRQ� GHU� )OX�UDWH� LP� %HUHLFK� ZHQLJHU�0LNUROLWHU� SUR
0LQXWH� PLWWHOV� GHU� LP� YHUZHQGHWHQ� 0DVVHQVSHNWURPHWHU� LQWHJULHUWHQ� 6SULW]HQSXPSH
HUIROJHQ��'LH�(QWZLFNOXQJ�DOV�DXFK�9DOLGLHUXQJ�HLQHU�VROFKHQ�0HWKRGH�VROOWH�GDEHL�XQWHU
9HUZHQGXQJ� YRQ� 1RSLQRQ�� HLQHU� &��&DUERQ\OYHUELQGXQJ�� HUIROJHQ�� 1RSLQRQ� LVW
NRPPHU]LHOO� HUKlOWOLFK�XQG� UHSUlVHQWLHUW� HLQHV�GHU�+DXSWSURGXNWH�EHL� GHU�2]RQRO\VH�YRQb�3LQHQ�

����� 1RSLQRQ�LQ�GHU�*DVSKDVH
$EELOGXQJ����]HLJW�GDV�2Q�OLQH�$3&,�06�6SHNWUXP�YRQ�1RSLQRQ��&�+��2��0:������LQ
GHU� *DVSKDVH�� 1RSLQRQ� ZXUGH� GDEHL� PLW� +LOIH� HLQHV� EHIHXFKWHWHQ� V\QWK�� /XIWJDVVWURPV
NRQWLQXLHUOLFK� LQ� GLH� $3&,�4XHOOH� HLQJHOHLWHW�� ZREHL� ,RQHQ� EHL� P�]������ P�]����� XQG
P�]����� LP�0DVVHQVSHNWUXP�EHREDFKWHW�ZHUGHQ�NRQQWHQ� �$EE�������'LH�]XYRU�JHQDQQWHQ
,RQHQ� UHSUlVHQWLHUHQ� YHUPXWOLFK� >0�+@��,RQHQ�� >0�+�+�2@��)UDJPHQWLRQHQ� DOV� DXFK
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>�0�+@��&OXVWHULRQHQ� YRQ� 1RSLQRQ� �YHUJO�� $EE������� 'LHVH� +\SRWKHVH� NRQQWH� GXUFK
06�06�([SHULPHQWH� LQ� GHU� ,RQHQIDOOH� EHVWlWLJW� ZHUGHQ�� 6R� ]HLJW� GLH� VWR�DNWLYLHUWH
'LVVR]LDWLRQ� YRQ� ,RQHQ� EHL�P�]� ���� HLQH� HQHUJHWLVFK� VWDUN� EHJ�QVWLJWH� $EVSDOWXQJ� YRQ
:DVVHU� ���� 'D�� XQWHU� %LOGXQJ� YRQ� >0�+�+�2@��)UDJPHQWLRQHQ� EHL� P�]� ���� �VLHKH
$EE�������'LH� %LOGXQJ� YRQ�&�+��

��,RQHQ� �P�]� ����� LP�06�6SHNWUXP� Ol�W� VLFK� GHPQDFK
DXI� 6WR�SUR]HVVH� YRQ� 1RSLQRQ� PLW� GHU� YRUKDQGHQHQ� *DVPDWUL[� LQ� GHU� $3&,�4XHOOH
]XU�FNI�KUHQ�� 'LH� %LOGXQJ� YRQ� &OXVWHULRQHQ� EDVLHUW� HEHQIDOOV� DXI� HLQHQ� 6WR�SUR]H�
]ZLVFKHQ� ,RQHQ� XQG� QHXWUDOHQ� 0ROHN�OHQ� >����������������������@� ZLH� EHUHLWV� LQ
.DSLWHO�,,��$EVFKQLWW�����HLQJHKHQG�GDUJHVWHOOW�ZXUGH��'LH�]XYRU�SRVWXOLHUWH�%HREDFKWXQJ
YRQ� 3URWRQ�JHEXQGHQHQ� &OXVWHUQ� YRQ� 1RSLQRQ� EHL� P�]����� NRQQWH� GDEHL� GXUFK
06Q�([SHULPHQWH� EHVWlWLJW� ZHUGHQ�� ZHOFKH� HLQH� 'LVVR]LDWLRQ� GHU� VWR�DNWLYLHUWHQ� ,RQHQ
�P�]������ XQWHU� %LOGXQJ� YRQ� >0�+@��,RQHQ� YRQ� 1RSLQRQ� �P�]������ ]HLJWHQ� �QLFKW
GDUJHVWHOOW��

$EE�� ����06�� XQG�06��6SHNWUXP� YRQ� 1RSLQRQ� �>0�+@��  �P�]� ����� LQ� GHU� *DVSKDVH�� 'LH� EHLP�]�����XQG�P�]�����EHREDFKWHWQ�,RQHQ�UHSUlVHQWLHUHQ�>0�+�+�2@��)UDJPHQWLRQHQ�XQG�>�0�+@��&OXVWHULRQHQ�YRQ�1RSLQRQ�

'D�GLHVH�$UW�GHU�&OXVWHUELOGXQJ�DXI�6WR�SUR]HVVH� LQ�GHU� ,RQHQTXHOOH�EHUXKHQ��P��WH� HLQ
$QVWLHJ�GHU�UHO��6LJQDOLQWHQVLWlWHQ�YRQ�>�0�+@��,RQHQ�EHL�P�]�����EHL�HLQHU�(UK|KXQJ�GHU
1RSLQRQNRQ]HQWUDWLRQ�LP�06�6SHNWUXP�]X�EHREDFKWHQ�VHLQ�
'LHVHU�=XVDPPHQKDQJ�NRQQWH� LQ�ZHLWHUHQ�8QWHUVXFKXQJHQ� H[SHULPHQWHOO� EHOHJW�ZHUGHQ�
$OOHUGLQJV�]HLJW�$EELOGXQJ�����GD��GLH� UHO��6LJQDOLQWHQVLWlWHQ�YRQ�>�0�+@��&OXVWHULRQHQ
EHL�P�]����� �,,�� EHL� HLQHU� VHTXHQWLHOOHQ� (UK|KXQJ� GHU� .RQ]HQWUDWLRQ� YRQ�1RSLQRQ� QLFKW
OLQHDU� DQVWHLJHQ�� +LHUEHL� ZXUGH� GLH�0HQJH� YRQ� 1RSLQRQ� LQ� HLQHP� %HUHLFK� YRQ� ���� ELV
����mJ�PLQ�������SSE��Y�Y��ELV�����SSE�Y�Y���VFKULWWZHLVH�HUK|KW��'LH�GD]X�NRPSOHPHQWlU
EHREDFKWHWHQ� UHO�� 6LJQDOLQWHQVLWlWHQ� YRQ� >0�+@��,RQHQ� YRQ� 1RSLQRQ� ]HLJHQ� ]ZDU� HLQHQ
QDKH]X� OLQHDUHQ� 9HUODXI� �,,,��� MHGRFK� QLPPW� GDV� 0RQRPHU�'LPHU�6LJQDOYHUKlOWQLV� YRQ
SURWRQLHUWHQ� 1RSLQRQPROHN�OHQ� VXN]HVVLY� EHL� (UK|KXQJ� GHU� LQ� GLH� $3&,�4XHOOH
]XJHI�KUWHQ� 1RSLQRQPHQJH� DE�� )�U� HLQH� TXDQWLWDWLYH� %HWUDFKWXQJ� P�VVHQ� GDKHU� GLH
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

GHWHNWLHUWHQ� UHO�� 6LJQDOLQWHQVLWlWHQ� YRQ� >0�+@��� DOV� DXFK� >�0�+@��,RQHQ� EHU�FNVLFKWLJW
ZHUGHQ�P�VVHQ��$EE������*OHLFKXQJ�,���'DEHL�HUJLEW�VLFK�GHU�YHUZHQGHWH�)DNWRU���I�U�GLH
6LJQDOLQWHQVLWlWHQ� GHU� 3URWRQ�JHEXQGHQHQ� &OXVWHULRQHQ� YRQ� 1RSLQRQ� �P�]������ DXV� GHU
7DWVDFKH�� GD�� MHGHV� >�0�+@��&OXVWHULRQ� ]ZHL� PRQRPHUH� 1RSLQRQPROHN�OH� EHLQKDOWHW�
%HLGH�GLHVHU�3URWRQ�JHEXQGHQHQ�1RSLQRQPROHN�OH�Z�UGHQ�GXUFK�GHQ�EHL�GHQ�YHUZHQGHWHQ
$QDO\WNRQ]HQWUDWLRQ� �SSE�Y�Y��%HUHLFK�� VHKU� KRKHQ� hEHUVFKX�� YRQ� 5HDNWDQGLRQHQ
SULQ]LSLHOO� SURWRQLHUW� YRUOLHJHQ� �ZHQQ� NHLQH� 'LPHUELOGXQJ� VWDWWIlQGH�� XQG� VRPLW� ]XU
6LJQDOLQWHQVLWlW�EHLWUDJHQ�

$EE������5HO��6LJQDOLQWHQVLWlWHQ�YRQ�1RSLQRQ�YRUOLHJHQG�DOV�SURWRQLHUWHV�0RQRPHU��P�]������ �,�XQG�3URWRQ�JHEXQGHQHV�'LPHU��P�]�������,,���'LH�MHZHLOLJH�*HVDPWLQWHQVLWlW�GLHVHU�,RQHQ�E]Z��DQ1RSLQRQ�ZXUGH�EHUHFKQHW�XQWHU�$QZHQGXQJ�YRQ�*OHLFKXQJ�����,,,��

%HL�$QZHQGXQJ� YRQ�*OHLFKXQJ� ��� HUJLEW� VLFK� HLQH� GHXWOLFKH�9HUEHVVHUXQJ� GHV� OLQHDUHQ
5HJUHVVLRQVNRHIIL]LHQWHQ� GHU� *OHLFKXQJ�,,,� YRQ� 5�� �������� DXI� 5�� �������
�*OHLFKXQJ�,��

,�1RSLQRQH� �,�P�]���������Â�,�P�]����� �������������

'LH�LP�IROJHQGHQ�JH]HLJWHQ�UHO��6LJQDOLQWHQVLWlWHQ�YRQ�1RSLQRQ�ZXUGHQ�GDKHU�LP�ZHLWHUHQ
QDFK�*OHLFKXQJ����EHUHFKQHW�

����� 0DWUL[HIIHNWH
:LH� EHUHLWV� LQ� .DSLWHO�,,�� $EVFKQLWW����� GHWDLOOLHUW� GDUJHVWHOOW� ZXUGH�� N|QQHQ� FKHPLVFKH
,RQLVDWLRQVSUR]HVVH� EHL� $WPRVSKlUHQGUXFN� VRZRKO� GXUFK� GLH� $UW� XQG�.RQ]HQWUDWLRQ� GHU
JHQHULHUWHQ� 5HDNWDQGLRQHQ� DOV� DXFK� GXUFK� GLH� FKHPLVFKH� =XVDPPHQVHW]XQJ� GHU� 3UREH
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

VLJQLILNDQW�EHHLQIOX�W�ZHUGHQ��)�U�GLH�(QWZLFNOXQJ�HLQHV�TXDQWLWDWLYHQ�2Q�OLQH�9HUIDKUHQV
I�U� OXIWJHWUDJHQH�$QDO\WHQ�XQWHU�(LQVDW]� HLQHV� JHO|VWHQ� LQWHUQHQ�6WDQGDUGV� LVW� GDKHU� HLQH
GHWDLOOLHUWH�&KDUDNWHULVLHUXQJ�GHU�,RQLVDWLRQVEHGLQJXQJHQ�YRQ�ZHVHQWOLFKHU�%HGHXWXQJ�
$EELOGXQJ� ���D�� ]HLJW� UHO�� +lXILJNHLWHQ� XQWHUVFKLHGOLFKHU� 5HDNWDQGLRQHQ�� ZHOFKH� EHL
YHUVFKLHGHQHQ� %HGLQJXQJHQ� LQ� GHU� $3&,�4XHOOH� LP� SRVLWLYHQ� ,RQHQPRGXV� EHREDFKWHW
ZXUGHQ�� %HL� 9HUZHQGXQJ� HLQHV� WURFNHQHQ� *DVVWURPV� V\QWK�� /XIW� �UHO��)HXFKWH� �� ���
������� 2��� ����� �� 1��� DOV� 7UlJHUJDV� XQG� HLQHP� UHLQHQ� 1��*DVVWURP� DOV� 0DQWHOJDV� LQ
HLQHP� 9HUKlOWQLV� YRQ� ����� LVW� GLH� %LOGXQJ� YRQ� +��+�2���5HDNWDQGLRQHQ� �P�]� ���� VWDUN
EHYRU]XJW�� ZLH� GDV�0DVVHQVSHNWUXP� LQ� $EELOGXQJ� ���E�� ]HLJW�� 'D� HLQ� KRKHU� hEHUVFKX�
YRQ�1��0ROHN�OHQ�LP�,RQLVDWLRQVUDXP�YRUOLHJW��VWHOOHQ�GDEHL�GLH�EHL�P�]����EHREDFKWHWHQ
,RQHQ�ZDKUVFKHLQOLFK�1�

���+�2��3ULPlULRQHQ�GDU�
:LH� ]XYRU� LQ� .DSLWHO�,,�� $EVFKQLWW����� EHVFKULHEHQ� ZXUGH�� EHUXKW� GLH� %LOGXQJ� YRQ
+��+�2�Q�5HDNWDQGLRQHQ� XUVlFKOLFK� DXI� GHU� /DGXQJV�EHUWUDJXQJ� YRQ� 1�

���� E]Z�
1�

���3ULPlULRQHQ� DXI� +�2�0ROHN�OH�� ZREHL� Q� YRP� +�2�3DUWLDOGUXFN� EHVWLPPW� ZLUG>�������������@�� ,Q� hEHUHLQVWLPPXQJ� GD]X� NRQQWH� HLQ� $EIDOO� GHU� UHO�� +lXILJNHLWHQ� YRQ
+��+�2���5HDNWDQGLRQHQ�ZLH�DXFK�GHU�YHUPXWHWHQ�1�

���+�2��3ULPlULRQHQ�YRQ�MHZHLOV�FD������EHREDFKWHW�ZHUGHQ��VREDOG�1RSLQRQ�PLW�HLQHU�.RQ]HQWUDWLRQ�YRQ���������SSE�Y�Y��LQ
GLH�$3&,�4XHOOH�HLQJHOHLWHW�ZXUGH��'HU�$EIDOO�GHU�UHO��+lXILJNHLWHQ�YRQ�1�

���+�2��,RQHQ�P�]� ���� UHVXOWLHUW� DXV� GHP� 9HUEUDXFK� YRQ� +��+�2���5HDNWDQGLRQHQ� �P�]������ GHUHQ
3URWRQHQDIILQLWlW� �3U$I�� IROJOLFK� QLHGULJHU� LVW� DOV� GLH� 3URWRQHQDIILQLWlW� YRQ� 1RSLQRQ
�&�+��2���*OHLFKXQJ�����

+��+�2�����&�+��2���&�+��2������+�2� �3U$I�&�+��2��>�3U$I��+��+�2����� �������������

,P� ZHLWHUHQ� 9HUODXI� GHV� LQ� $EELOGXQJ� ���D�� GDUJHVWHOOWHQ� ([SHULPHQWV� HUIROJWH� EHL
W� ���PLQ�GLH�$GGLWLRQ�HLQHU�UHLQHQ�:DVVHU�0HWKDQRO�/|VXQJ���������Y�Y��PLW�HLQH�)OX�UDWH
YRQ� ��mO�PLQ��� XQWHU� DQVRQVWHQ� JOHLFKEOHLEHQGHQ� %HGLQJXQJHQ�� $OV� (UJHEQLV� GLHVHU
$GGLWLRQ�ZXUGH�GLH�%LOGXQJ�YRQ�+��+�2���5HDNWDQGLRQHQ�QDKH]X�YROOVWlQGLJ�XQWHUGU�FNW�'DQHEHQ�NRQQWHQ�DXFK�NHLQH�1�

���+�2��3ULPlULRQHQ�PHKU�EHREDFKWHW�ZHUGHQ��$EE�����D�XQG����F���,P�*HJHQVDW]�GD]X�ZXUGH�HLQH�VLJQLILNDQWH�(UK|KXQJ�GHU�UHO��+lXILJNHLWHQ�YRQ
>0�+@��,RQHQ� YRQ� 1RSLQRQ� YRQ� FD�� ��� �� YHU]HLFKQHW� �$EE�����D��� 'LH� VRPLW� HU]LHOWH
6WHLJHUXQJ�GHU�,RQLVDWLRQVHIIL]HQ]�I�U�1RSLQRQ�Ol�W�VLFK�GDEHL�DXI�GLH�VLJQLILNDQWH�%LOGXQJ
YRQ� ,RQHQ� EHL� P�]� ���� P�]� ���� P�]� ��� ]XU�FNI�KUHQ�� ZHOFKH� YHUPXWOLFK� +��&+�2+���+��1���+�2���XQG�+��&+�2+���5HDNWDQGLRQHQ�UHSUlVHQWLHUHQ��8QWHU�GLHVHQ�%HGLQJXQJHQEHWUXJ� GDV� 9HUKlOWQLV� YRQ� +��&+�2+��� ]X� +��&+�2+���&OXVWHULRQHQ� FD�� ����� 'D� GDV9HUKlOWQLV�GHU� UHO��6LJQDOLQWHQVLWlWHQ�YRQ�+��&+�2+���]X�+��+�2���5HDNWDQGLRQHQ�XQWHU%HU�FNVLFKWLJXQJ�GHU�HQWVSUHFKHQGHQ�,RQLVDWLRQVEHGLQJXQJHQ�EHL�W� ���PLQ�E]Z��W� ���PLQ
XQJHIlU�����EHWUXJ��NDQQ�GLH�]XYRU�EHVFKULHEHQH�(UK|KXQJ�GHU�UHO��6LJQDOLQWHQVLWlWHQ�YRQ
>0�+@��,RQHQ�YRQ�1RSLQRQ�DXI�HLQHU�(UK|KXQJ�GHU�6WR�UDWH�]ZLVFKHQ�5HDNWDQGLRQHQ�XQG
QHXWUDOHQ� $QDO\WPROHN�OHQ� EHUXKHQ� DEHU� DXFK� GXUFK� HLQH� HQHUJHWLVFK� EHJ�QVWLJWH
3URWRQLHUXQJVUHDNWLRQ� KHUYRUJHUXIHQ� VHLQ�� /HW]WHUHV� VROO� LQ� GHP� IROJHQGHQ� $EVFKQLWW
DQKDQG�WKHUPRFKHPLVFKHU�'DWHQ�QlKHU�XQWHUVXFKW�ZHUGHQ�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE������ D�� 5HO�� +lXILJNHLWHQ� YHUVFKLHGHQHU� &OXVWHULRQHQ� XQG� SURWRQLHUWHU� 1RSLQRQPROHN�OH
���������SSE�Y�Y���EHL�XQWHUVFKLHGOLFKHQ�,RQLVDWLRQVEHGLQJXQJHQ�LQ�GHU�$3&,�4XHOOH��ZHOFKH�VLFK
ZLH�IROJW�GDUVWHOOHQ��W� �������PLQ��V\QWK��/XIW�PLW�HLQHU�UHO��)HXFKWH�YRQ�������W� �������PLQ��V\QWK�/XIW������UHO��)HXFKWH��PLW�1RSLQRQ��W� ��������PLQ��V\QWK��/XIW������UHO��)HXFKWH��PLW�1RSLQRQ�ZLHDXFK�HLQHU�UHLQHQ�:DVVHU�0HWKDQRO���������Y�Y��/|VXQJ��ZHOFKH�NRQWLQXLHUOLFK�PLW�)OX�UDWHQ�YRQ��
ELV����mO�PLQ��� LQ� GLH� $3&,�4XHOOH� HLQJHOHLWHW� ZXUGH�� E�� F��0DVVHQVSHNWUHQ� YRQ� 5HDNWDQG�� XQG3ULPlULRQHQ�]XP�=HLWSXQNW�W� �����PLQ��E��XQG�W� ����PLQ��F��

'D� HLQ� HQWVSUHFKHQGHU� /LWHUDWXUZHUW� QLFKW� ]XU� 9HUI�JXQJ� VWHKW�� ZXUGH� GLH� 3U$I� YRQ
1RSLQRQ� �&�+��2��� EDVLHUHQG� DXI� GHQ� 3U$I� YRQ� &\FORKH[DQRQ� �&�+��2�� ����N-�PRO������1RUERUQDQRQ� �&�+��2�� ����N-�PRO���� XQG� ����'LPHWK\O���F\FORKH[HQRQ� �&�+��2�����N-�PRO����� DXI� ����N-�PRO��� JHVFKlW]W� >���@�� 3U$I� YRQ� +�2� XQG� &+�2+� VLQG� PLW����N-�PRO���E]Z������N-�PRO���LQ�GHU�/LWHUDWXU�DQJHJHEHQ�>���@��,P�ZHLWHUHQ�LVW�DXFK�GLH
%LQGXQJVHQHUJLH� YRQ� +��+�2�� XQG� +�2�PLW� ����N-�PRO��� XQG� GLH� %LQGXQJVHQHUJLH� YRQ+��&+�2+��XQG�&+�2+�PLW���������N-�PRO��� LQ�GHU�/LWHUDWXU�>���@�YHUPHUNW��$XI�%DVLVGHU� KLHU� JHQDQQWHQ� 3URWRQHQDIILQLWlWV�� XQG� %LQGXQJVHQHUJLHZHUWH� ZXUGH� GHPQDFK� HLQH
3U$I�YRQ�����N-�PRO��� I�U�+��+�2���&OXVWHULRQHQ�XQG���������N-�PRO��� I�U�+��&+�2+���&OXVWHULRQHQ�DEJHVFKlW]W�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

'DUDXV� IROJW�� GD�� GLH� MHZHLOLJHQ� 3URWRQHQ�EHUWUDJXQJVUHDNWLRQHQ� YRQ� +��+�2����+��&+�2+��� XQG� +��&+�2+���&OXVWHULRQHQ� DXI� QHXWUDOH� 1RSLQRQPROHN�OH� H[RWKHUPVLQG��ZLH�DQKDQG�GHU�IROJHQGHQ�5HDNWLRQVJOHLFKXQJHQ���������]X�VHKHQ�LVW�

+��+�2�����&�+��2���&�+��2������+�2� ��������������±����� �����N-�PRO�������������
+��&+�2+����&�+��2���&�+��2����&+�2+� ������������±����� ������N-�PRO�������������
+��&+�2+�����&�+��2���&�+��2������&+�2+� ���������±����� ��������N-�PRO������������

$XFK�ZHQQ�GLH�'LIIHUHQ]�GHU�5HDNWLRQVHQWKDOSKLHQ�GHU�3URWRQHQ�EHUWUDJXQJVUHDNWLRQ�YRQ
+��&+�2+��,RQHQ�XQG�1RSLQRQ������XQG�GHU�5HDNWLRQ�YRQ�+��+�2���,RQHQ�XQG�1RSLQRQ�����FD������N-�PRO���EHWUlJW��VR�LVW�DXFK�GLH�]XOHW]W�JHQDQQWH�5HDNWLRQ�GHXWOLFK�H[RWKHUP�
'D�]XGHP�GLH�JOHLFKH�(UK|KXQJ�GHU� UHO��+lXILJNHLW�YRQ� >0�+@��,RQHQ�YRQ�1RSLQRQ�EHL
$GGLWLRQ� HLQHU�:DVVHU�0HWKDQRO� /|VXQJ� �������� Y�Y�� DXFK� XQWHU� 9HUZHQGXQJ� YRQ� HLQHU
UHLQQHQ� :DVVHU� /|VXQJ� EHREDFKWHW� ZHUGHQ� NRQQWH�� ZLH� LP� IROJHQGHQ� QRFK� GDUJHVWHOOW
ZHUGHQ�VROO��Ol�W�VLFK�HLQH�GHUDUWLJH�6WHLJHUXQJ�GHU�$QDO\WLRQHQVLJQDOLQWHQVLWlW�HKHU�DXI�GLH
5HDNWDQGLRQHQNRQ]HQWUDWLRQ�DOV�DXI�HLQHQ�WKHUPRFKHPLVFKHQ�(IIHNW�]XU�FNI�KUHQ�
%HL� HLQHU� JUDGXHOOHQ� (UK|KXQJ� GHU� :DVVHU�0HWKDQRO�)OX�UDWH� YRQ� ��mO�PLQ��� ELV
���mO�PLQ��� �W� ���±���� PLQ�� NRQQWH� NHLQH� ZHLWHUH� (UK|KXQJ� GHU� UHO�� +lXILJNHLWHQ� YRQ
>0�+@��,RQHQ�YRQ�1RSLQRQ�LP�5DKPHQ�GHV�LQ�$EELOGXQJ����D��GDUJHVWHOOWHQ�([SHULPHQWV
EHREDFKWHW�ZHUGHQ��,P�*HJHQVDW]�GD]X�YHUGRSSHOWHQ�VLFK�MHGRFK�GLH�UHO��+lXILJNHLWHQ�YRQ
+��&+�2+���&OXVWHULRQHQ�XQG� HUUHLFKWHQ� VR� XQJHIlKU� GLH� JOHLFKHQ� UHO��+lXILJNHLWHQ�ZLH+��&+�2+��,RQHQ� �$EE�����F��� GHUHQ� UHO�� 6LJQDOLQWHQVLWlW� GDEHL� JHULQJI�JLJ� DEQDKPHQ�$EE�����D���'D� ]XGHP�GLH� UHO��6LJQDOLQWHQVLWlWHQ�YRQ�1��+�2���&OXVWHULRQHQ� LP�9HUODXIGHV�([SHULPHQWV� NRQVWDQW� EOLHEHQ�� VFKHLQW� VRPLW� QXU� GLH�%LOGXQJVUDWH� YRQ�+��&+�2+���&OXVWHULRQHQ� GXUFK� HLQH� (UK|KXQJ� GHU� 0HWKDQRONRQ]HQWUDWLRQ� VLJQLILNDQW� JHVWHLJHUW� ]X
VHLQ��ZHOFKHV�MHGRFK�NHLQH�$XVZLUNXQJHQ�DXI�GLH�EHREDFKWHWHQ�,RQLVDWLRQVSUR]HVVH�]HLJWH�
'DUDXV�HUJLEW�VLFK�LQ�hEHUHLQVWLPPXQJ�PLW�GHQ�]XYRU�EHVWLPPWHQ�5HDNWLRQVHQWKDOSLHQ�PLW
+��&+�2+�������XQG�+��&+�2+��� �����DOV�5HDNWDQGLRQHQ��GD��GLH� UHO��+lXILJNHLWHQ�GHU4XDVLPROHN�OLRQHQ�GHV�$QDO\WHQ�GXUFK�+��&+�2+��,RQHQ��QLFKW�DEHU�+��&+�2+���,RQHQ�EHL�$GGLWLRQ�HLQHU�:DVVHU�0HWKDQRO�/|VXQJ���������Y�Y��EHVWLPPW�ZLUG�
6HKU�lKQOLFKH�%HREDFKWXQJHQ�ZXUGHQ�EHL� HLQHP�YHUJOHLFKEDUHQ�([SHULPHQW�DOV�(UJHEQLV
GHU� $GGLWLRQ� YRQ� :DVVHU� PLW� )OX�UDWHQ� YRQ� ��ELV��� mO�PLQ��� JHPDFKW� �$EE�����D��� ,Q
$EELOGXQJ� ���D�� VLQG� GLH� UHO�� +lXILJNHLWHQ� GHUMHQLJHQ� ,RQHQ� GDUJHVWHOOW�� ZHOFKH� LP
9HUJOHLFK�]XP�]XYRU�GLVNXWLHUWHQ�([SHULPHQW��VLHKH�$EE�����D��HQWZHGHU�XQWHUVFKLHGOLFKH
9HUOlXIH� ]HLJWHQ� RGHU� DXVVFKOLH�OLFK� XQWHU� GHQ� JHJHEHQHQ� ,RQLVDWLRQVEHGLQJXQJHQ
�WURFNHQH�V\QWK��/XIW��+�2��EHREDFKWHW�ZXUGHQ��(LQ�$XVVFKQLWW�GHV�EHL�HLQHU�+�2�)OX�UDWHYRQ����mO�PLQ��� DXIJHQRPPHQHQ�0DVVHQVSHNWUXPV� �W� ���PLQ�� LVW� LQ�$EELOGXQJ����E�� ]X
VHKHQ�� ,P� 5DKPHQ� GHV� GXUFKJHI�KUWHQ� 9HUVXFKV� HUIROJWH� GLH� $GGLWLRQ� YRQ� 1RSLQRQ� ]X
HLQHP�WURFNHQHQ�V\QWK��/XIWVWURP�EHL�W� ���PLQ�XQG�DE�W� ���PLQ�GLH�]XVlW]OLFKH�$GGLWLRQ
YRQ�:DVVHU��+LHUEHL�ZXUGH� HLQ� VWHWLJHU�$QVWLHJ�GHU� UHO��+lXILJNHLWHQ� YRQ�+��+�2��� XQG
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��

+��+�2���&OXVWHULRQHQ� LP� ZHLWHUHQ� 9HUODXI� GHV� 9HUVXFKV� LQ� $EKlQJLJNHLW� YRQ� GHUDGGLHUWHQ�+�2�)OX�UDWH�YRQ���ELV���mO�PLQ���YHU]HLFKQHW��$EE����D��
$XI� %DVLV� GHU� ]XYRU� EHUHFKQHWHQ� 5HDNWLRQVHQWKDOSLH� GHU� 3URWRQHQ�EHUWUDJXQJVUHDNWLRQ
YRQ� +��+�2���&OXVWHULRQHQ� XQG� QHXWUDOHQ� 1RSLQRQPROHN�OHQ� YRQ� ����N-�PRO��
�*OHLFKXQJ������ ZLUG� I�U� +��+�2���&OXVWHULRQHQ� HLQH� OHLFKW� HQGRWKHUPH� 3URWRQHQ�EHU�WUDJXQJVUHDNWLRQ� PLW� 1RSLQRQ� DQJHQRPPHQ�� ,P� )DOOH� HLQHU� $GGLWLRQ� YRQ� :DVVHU
IXQJLHUHQ� GDKHU� K|FKVWZDKUVFKHLQOLFK� QXU� +��+�2���&OXVWHULRQHQ� DOV� 5HDNWDQGLRQHQJHJHQ�EHU�1RSLQRQ��'DU�EHU�KLQDXV�NRQQWH�GLH�%LOGXQJ�]XVlW]OLFKHU�&OXVWHULRQHQ�EHL�P�]
���XQG�P�]����EHL�HLQHU�+�2�)OX�UDWH�YRQ���mO�PLQ���EHREDFKWHW�ZHUGHQ��$EE����D���'D�GLHUHO�� 6LJQDOLQWHQVLWlWHQ� GLHVHU� ,RQHQ�� ZHOFKH� YHUPXWOLFK� +��2��� �P�]� ���� XQG� +�2��2���P�]����� &OXVWHULRQHQ� UHSUlVHQWLHUHQ� DEHU� YHUJOHLFKVZHLVH� JHULQJ� ZDUHQ�� ZXUGHQ� GLHVH
,RQHQ� QLFKW� ZHLWHU� EHU�FNVLFKWLJW�� =XGHP� ZDU� HLQ� GHXWOLFKHU� $EIDOO� LKUHU� UHO�
6LJQDOLQWHQVLWlWHQ� EHL� (UK|KXQJ� GHU� +�2�)OX�UDWH� YRQ� �� DXI� �� mO�PLQ��� ]X� EHREDFKWHQ�RKQH�GD��GDEHL�HLQ�(LQIOX��DXI�GLH�UHO��6LJQDOLQWHQVLWlWHQ�YRQ�>0�+@��,RQHQ�YRQ�1RSLQRQ
XQG�+��+�2���&OXVWHULRQHQ�EHREDFKWHW�ZHUGHQ�NRQQWH�

$EE������ D�� 5HO�� +lXILJNHLWHQ� YRQ� &OXVWHULRQHQ� EHL� XQWHUVFKLHGOLFKHQ� ,RQLVDWLRQVEHGLQJXQJHQ�
ZHOFKH�VLFK�ZLH�IROJW�GDUVWHOOWHQ�� W� �������PLQ��V\QWK��/XIW�PLW�HLQHU� UHO��)HXFKWH�YRQ������RKQH
1RSLQRQ�� W� �������PLQ�� V\QWK��/XIW� ������UHO��)HXFKWH��PLW�1RSLQRQ�� W� ��������PLQ�� V\QWK��/XIW
������ UHO�� )HXFKWH�� PLW� 1RSLQRQ� EHL� $GGLWLRQ� YRQ� +�2� PLW� )OX�UDWHQ� YRQ� ��-� ���mO�PLQ���E��0DVVHQVSHNWUXP�YRQ�5HDNWDQGLRQHQ�]XP�=HLWSXQNW�W� ���PLQ�

$XI�%DVLV� GLHVHU� 5HVXOWDWH� NDQQ� GLH�$XVVDJH� JHWURIIHQ�ZHUGHQ�� GD�� HLQH�0LVFKXQJ� YRQ
V\QWK�� /XIW� �7UlJHUJDV� I�U� GLH� $QDO\WHQ�� XQG� 1�� �0DQWHOJDV�� LQ� .RPELQDWLRQ� PLW� HLQHU
$GGLWLRQ�YRQ�:DVVHU� E]Z�� HLQHU�0HWKDQRO�:DVVHU�0LVFKXQJ� �������� Y�Y�� HLQH� HIIL]LHQWH
,RQLVDWLRQ� YRQ� 1RSLQRQ� JHZlKUOHLVWHW�� 'DEHL� ZLUG� GLH� 3URWRQLHUXQJVZDKUVFKHLQOLFKNHLW
YRQ�1RSLQRQ�GXUFK�GHQ�(LQVDW]� IO�VVLJHU�5HDJHQ]LHQ��+�2��0H2+��VLJQLILNDQW�EHLQIOX�W
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E]Z��HUK|KW�� ,Q�ZHLWHUHQ�9HUVXFKHQ� VROOWHQ�GLH� UHO��6LJQDOLQWHQVLWlWHQ�YRQ� >0�+@��,RQHQ
YRQ�1RSLQRQ��ZHOFKH�DXV�GHQ�EHREDFKWHWHQ�6LJQDOLQWHQVLWlWHQ�SURWRQLHUWHU�PRQRPHUHU�ZLH
DXFK�GLPHUHU�1RSLQRQPROHN�OH�QDFK�*OHLFKXQJ����EHUHFKQHW�ZXUGHQ��XQWHU�9HUZHQGXQJ
YRQ� 7UlJHUJDVVWU|PHQ� PLW� XQWHUVFKLHGOLFKHQ� )HXFKWHQ� EHL� $GGLWLRQ� HLQHU
0HWKDQRO�:DVVHU�0LVFKXQJ� �������� Y�Y�� PLW� )OX�UDWHQ� YRQ� ��ELV���� mO�PLQ��� GHWDLOOLHUW
XQWHUVXFKW�ZHUGHQ�
$EELOGXQJ����]HLJW�GHQ�]HLWOLFKHQ�9HUODXI�GHU� UHO��6LJQDOLQWHQVLWlWHQ�YRQ�1RSLQRQ� LQ�GHU
*DVSKDVH� EHL�$GGLWLRQ� HLQHU�0HWKDQRO�:DVVHU�0LVFKXQJ� �������� Y�Y��PLW� )OX�UDWHQ� YRQ
��ELV����mO�PLQ����'LH�=XI�KUXQJ�YRQ�1RSLQRQ�HUIROJWH�GDEHL�PLWWHOV�HLQHV�7UlJHUJDVVWURPV
YRQ�D�� WURFNHQHU� �UHO��)HXFKWH�������RGHU�E��EHIHXFKWHWHU�V\QWK��/XIW��UHO��)HXFKWH������
�$EE�����D��XQG����E���,Q�EHLGHQ�([SHULPHQWHQ�EHWUXJ�GHU�7UlJHUJDVVWURP�����/�PLQ���XQG
GHU�1��0DQWHOJDVVWURP������/�PLQ����$EE�����D��RGHU�����/�PLQ����$EE�����E��

%HLP�9HUJOHLFK�GHU�$EELOGXQJHQ����D��XQG����E
YRQ� 1RSLQRQLRQHQ� GXUFK� $GGLWLRQ� HLQHU� 0H2+
VWlUNHU�EHHLQIOX�W�ZLUG��ZHQQ� WURFNHQH� V\QWK��/X
'DEHL� ZXUGHQ� NRQVWDQWH� ,RQHQVLJQDOLQWHQVLWlWHQ
WURFNHQHQ� 7UlJHUJDVVWURPV� DE� HLQHU� 0H2+�+
ZlKUHQG� JOHLFKEOHLEHQGH� 6LJQDOLQWHQVLWlWHQ� EHL
�UHO��)HXFKWH������� VFKRQ� EHL� HLQHU� )OX�UDWH� YRQ
:LH�]X�HUZDUWHQ�ZDU��]HLJWHQ�VLFK�DEHU�GLH�GHXWO
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$EE�� ���� 1DFK� *OHLFKXQJ���� EHUHFKQHWH
UHO�� 6LJQDOLQWHQVLWlWHQ� YRQ� >0�+@��,RQHQ
YRQ� 1RSLQRQ� LQ� $EKlQJLJNHLW� YRQ� GHUDGGLHUWHQ� 0HWKDQRO�:DVVHU�0LVFKXQJ��������Y�Y�� PLW� )OX�UDWHQ� YRQ� �� ELV
���mO�PLQ��� EHL� 9HUZHQGXQJ� YRQ� V\QWK�/XIW� DOV� 7UlJHUJDVVWURP� PLW� HLQHU� UHO�
)HXFKWH� YRQ� D�� �� ���� XQG� E�� ������ 'HU7UlJHUJDVIOX��EHWUXJ� LQ�EHLGHQ�9HUVXFKHQ����/�PLQ���� ZlKUHQG� GHU� 1��0DQWHO�JDVIOX��D�������/�PLQ���RGHU�E������/�PLQ��EHWUXJ�� $EELOGXQJ� ���E�� ]HLJW� ]XGHP� GHQ9HUODXI� GHU� UHO�� 6LJQDOLQWHQVLWlWHQ� YRQ1RSLQRQ�� ZHQQ� HLQH� &,'� 6SDQQXQJ� YRQ���9��(ODE�� DQJHOHJW�ZXUGH� �HQWVSULFKW� GHUJHUlWHVSH]LILVFKHQ�(LQVWHOOXQJ�YRQ�������
��

��HUJLEW�VLFK��GD��GLH�UHO��6LJQDOLQWHQVLWlW
�+�2�0LVFKXQJ� �������� Y�Y�� ZHVHQWOLFK
IW� DOV�7UlJHUJDVVWURP�YHUZHQGHW�ZXUGH�
� YRQ� 1RSLQRQ� XQWHU� 9HUZHQGXQJ� HLQHV
�2�)OX�UDWH� YRQ� ��mO�PLQ��� EHREDFKWHW�� (LQVDW]� HLQHV� EHIHXFKWHWHQ� *DVVWURPV
� ��mO�PLQ��� YHU]HLFKQHW�ZHUGHQ� NRQQWHQ�
LFKVWHQ�8QWHUVFKLHGH�]ZLVFKHQ�WURFNHQHU
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��

XQG� IHXFKWHU� 3UREHQOXIW� EHL� NOHLQHQ� 0HQJHQ� ���ELV��mO�PLQ���� GHV� DGGLHUWHQ� /|VXQJV�
PLWWHOV�
=XU� 0LQLPLHUXQJ� GHU� UHO�� +lXILJNHLWHQ� 3URWRQ�JHEXQGHQHU� 'LPHUH� YRQ� 1RSLQRQ� DXI
FD������� ZXUGH� HLQH� .ROOLVLRQVVSDQQXQJ� �(ODE�� YRQ� ���9� DQJHOHJW� �$EE�� ���E��� VLHKH$EE������ $OV� (UJHEQLV� GLHVHV� 9HUVXFKV� NRQQWH� SULQ]LSLHOO� GHU� JOHLFKH� 9HUODXI� GHU� UHO�
6LJQDOLQWHQVLWlWHQ� YRQ� 1RSLQRQLRQHQ� ZLH� EHL� GHQ� ]XYRU� YRUJHVWHOOWHQ� ([SHULPHQWHQ
EHREDFKWHW�ZHUGHQ��'LH�EHUHFKQHWH�*HVDPWVLJQDOLQWHQVLWlW�YRQ�1RSLQRQLRQHQ�LVW�GDEHL�LP
9HUJOHLFK� ]X� GHP� LGHQWLVFKHQ�([SHULPHQW� RKQH� DQJHOHJWH�&,'�6SDQQXQJ� DQIlQJOLFK� XP
FD�� ��� �� XQG� EHL� $GGLWLRQ� GHU� 0H2+�+�2�0LVFKXQJ� �������� Y�Y�� PLW� )OX�UDWHQ� YRQ
��ELV����mO�PLQ���XP�FD�������UHGX]LHUW��$EE�����E��
'LH� ELVKHU� JH]HLJWHQ� 9HUVXFKVHUJHEQLVVH� YHUGHXWOLFKHQ�� GD�� GLH� UHO�� )HXFKWH� GHV
7UlJHUJDVVWURPV�GLH�$QDO\WLRQHQDXVEHXWH� VLJQLILNDQW� EHHLQIOX�W�� XQG� VRPLW� GLH�+|KH�GHU
,RQHQVLJQDOLQWHQVLWlWHQ� YRQ� 1RSLQRQ� PLWEHVWLPPW�� 'LHVHU� (LQIOX�� NDQQ� MHGRFK� GXUFK
$GGLWLRQ� HLQHU� 0H2+�+�2�0LVFKXQJ� �������� Y�Y�� EHL� HLQHU� )OX�UDWH� YRQ� PLQGHVWHQV
��mO�PLQ��� YROOVWlQGLJ� DXVJHJOLFKHQ� ZHUGHQ�� VR� GD�� NRQVWDQWH� ,RQHQVLJQDOLQWHQVLWlWHQ
XQDEKlQJLJ� YRQ� GHU� UHO�� )HXFKWH� GHV� 7UlJHUJDVVWURPV� XQWHU� GHQ� KLHU� JHZlKOWHQ
H[SHULPHQWHOOHQ�%HGLQJXQJHQ� HU]LHOW�ZHUGHQ�NRQQWHQ��+LHU]X� YHUJOHLFKEDU�ZXUGH�PLWWHOV
HLQHU� GLUHNWHQ� $GGLWLRQ� YRQ� :DVVHUGDPSI� 0DWUL[HIIHNWHQ� HQWJHJHQJHZLUNW�� ZHOFKH� DXI
XQWHUVFKLHGOLFKH�:DVVHUJHKDOWH�YRQ�3UREHQ�EHUXKWHQ�>�������������@�

����� 1RSLQRQ�LQ�GHU�)O�VVLJSKDVH
)�U� GLH� 'XUFKI�KUXQJ� GHU� 6WDQGDUGDGGLWLRQ� ]XU� 4XDQWLIL]LHUXQJ� YRQ� 1RSLQRQ� LQ� GHU
*DVSKDVH�ZXUGH�HLQH�GHILQLHUWH��0HQJH�YRQ�1RSLQRQ�LQ�HLQH�:DVVHU�0HWKDQRO�0LVFKXQJ
��������Y�Y��JHO|VW��'LHVH�6WDQGDUGO|VXQJ�ZXUGH�PLW�XQWHUVFKLHGOLFKHQ�)OX�UDWHQ�GLUHNW�LQ
GLH�9HUGDPSIHU]RQH� GHU�$3&,�4XHOOH� PLWWHOV� HLQHU� GHVDNWLYLHUWHQ� )XVHG�VLOLFD� .DSLOODUH
JHOHLWHW��(LQH�HLQJHKHQGH�%HVFKUHLEXQJ�GD]X�ILQGHW�VLFK�LP�.DSLWHO�,,,��$EVFKQLWW������'D
GLH� KLHU� HLQJHVHW]WH� $3&,�4XHOOH� XUVSU�QJOLFK� DOV� ,QWHUIDFH� I�U� GLH� /&�06� HQWZLFNHOW
ZXUGH� XQG� GDKHU� I�U� GLH� 9HUGDPSIXQJ� YHUJOHLFKVZHLVH� KRKHU� /|VXQJVPLWWHO�� XQG
ELVZHLOHQ� DXFK� KRKHU� $QDO\WPHQJHQ� DXVJHOHJW� LVW� >�������������� ����� �������������@�
VROOWH�GLH�9HUZHQGXQJ�HLQHU�6WDQGDUGO|VXQJ�SULQ]SLHOO�DXFK�I�U�HLQH�TXDQWLWDWLYH�$QDO\VH
QXW]EDU�VHLQ�
$EELOGXQJ���� ]HLJW� GLH� ,RQHQVLJQDOLQWHQVLWlWHQ� �EHUHFKQHW� QDFK� *OHLFKXQJ� ���� YRQ
1RSLQRQ� DOV� )XQNWLRQ� GHU� )OX�UDWH� ���ELV����mO�PLQ����GHU� DGGLHUWHQ� 6WDQGDUGO|VXQJ� E]Z�GHU� 0HQJH� YRQ� 1RSLQRQ�� ZREHL� MHGHU� :HUW� GHP� 0LWWHOZHUW� DXV� GUHL� (LQ]HOPHVVXQJHQHQWVSULFKW�� %HL� GLHVHQ�8QWHUVXFKXQJHQ� EHWUXJ� GHU� 7UlJHUJDVVWURP� �WURFNHQH� V\QWK�� /XIW����� /� PLQ��� XQG� GHU� 1��0DQWHOJDVVWURP� ��/�PLQ��� RGHU� ��/�PLQ���� $OV� (UJHEQLV� GHU(UK|KXQJ�GHV�0DQWHOJDVIOXVVHV�HUJDE�VLFK�KLHUEHL�HLQH�(UZHLWHUXQJ�GHV�OLQHDUHQ�%HUHLFKHV
YRQ���ELV������mO�PLQ���DXI���ELV������mO�PLQ����ZHOFKHV�-�EH]RJHQ�DXI�GLH�PD[LPDO�DGGLHUWH
1RSLQRQPHQJH�-�HLQHU�(UK|KXQJ�YRQ������mJ�PLQ���HQWVSULFKW��)�U�GLH�'LVNXVVLRQ�GLHVHV(UJHEQLVVHV�P�VVHQ�]ZHL�$VSHNWH�EHU�FNVLFKWLJW�ZHUGHQ��GLH�LP�IROJHQGHQ�$EVFKQLWW�QRFKHUOlXWHUW�ZHUGHQ�
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��

$EE������ 6LJQDOLQWHQVLWlWHQ� SURWRQLHUWHU� 1RSLQRQPROHN�OH� �EHUHFKQHW� QDFK� *OHLFKXQJ����GHWHNWLHUW�LQ�$EKlQJLJNHLW�YRQ�GHU�]XJHI�KUWHQ�0HQJH�YRQ�1RSLQRQ�DOV�JHO|VWHU�6WDQGDUG��+LHU]X
ZXUGH�HLQH�6WDQGDUGO|VXQJ�YRQ�������mJ�mO���1RSLQRQ� LQ�0H2+�+�2���������Y�Y��PLW�)OX�UDWHQYRQ� ��ELV����mO�PLQ��� NRQWLQXLHUOLFK� LQ� GLH� $3&,�4XHOOH� JHOHLWHW�� 'HU� 7UlJHUJDVVWURP� EHWUXJ����/�PLQ����ZlKUHQG�GHU�1��0DQWHOJDVVWURP�DXI���/�PLQ���RGHU���/�PLQ���UHJXOLHUW�ZXUGH�

:LH� LQ�.DSLWHO� ,,��$EVFKQLWW�����GDUJHOHJW�ZXUGH�� LVW�GHU� OLQHDUH�G\QDPLVFKH�%HUHLFK�GHU
$3&,�ZHVHQWOLFK�EHVWLPPW�GXUFK�GDV�9HUKlOWQLV�YRQ�5HDNWDQGLRQHQ�]X�$QDO\WPROHN�OHQ�
(LQH� 9HUG�QQXQJ� GHU� 3UREH� NDQQ� GDKHU� ]XU� (UZHLWHUXQJ� GHV� OLQHDUHQ� G\QDPLVFKHQ
%HUHLFKV� I�KUHQ�� 8QWHU� %HU�FNVLFKWLJXQJ� GLHVHU� $XVVDJH� ZLUG� RIIHQVLFKWOLFK�� GD�� GLH
(UK|KXQJ�GHV�*HVDPWJDVIOXVVHV��7UlJHU��SOXV�0DQWHOJDVVWURP��YRQ�����DXI������/�PLQ���]X
HLQHU�9HUG�QQXQJ� GHV� DGGLHUWHQ� IO�VVLJHQ� 6WDQGDUGV� I�KUWH�� XQG� VRPLW� HLQH� (UZHLWHUXQJ
GHV�OLQHDUHQ�%HUHLFKV�HU]LHOW�ZHUGHQ�NRQQWH��VLHKH�$EE������
'HU� ]ZHLWH� $VSHNW� KLQVLFKWOLFK� HLQHU� 'LVNXVVLRQ� GHU� LQ� $EELOGXQJ���� GDUJHVWHOOWHQ
9HUVXFKVHUJHEQLVVH� EHU�FNVLFKWLJW� GLH� )XQNWLRQ� GHV� 0DQWHOJDVVWURPV� EHLP
9HUGDPSIXQJSUR]H�� GHV� JHO|VWHQ� 1RSLQRQVWDQGDUGV�� 'HU� 0DQWHOJDVVWURP� I|UGHUW� GDEHL
VRZRKO�GLH�9HUQHEHOXQJ�GHU�]XDGGLHUWHQ�6WDQGDUGO|VXQJ�DOV�DXFK�GLH�'HVROYDWLVLHUXQJ�GHU
1RSLQRQPROHN�OH� XQG� VSLHOW� VRPLW� HLQH� ZHVHQWOLFKH� 5ROOH� EHL� GHU� hEHUI�KUXQJ� GHV
JHO|VWHQ�6WDQGDUGV�LQ�GLH�*DVSKDVH��'DV�(UJHEQLV�GHU�EHLGHQ�LQ�$EELOGXQJ����GDUJHVWHOOWHQ
9HUVXFKVUHLKHQ�VSLHJHOW�GLHVH�)XQNWLRQ�GHV�0DQWHOJDVVWURPV�ZLHGHU�
$EELOGXQJ����]HLJW�GDV�(UJHEQLV�GHU�8QWHUVXFKXQJHQ�]XP�9HUKDOWHQ�GHU�EHREDFKWHWHQ�UHO�
6LJQDOLQWHQVLWlWHQ�YRQ�1RSLQRQLRQHQ�DOV�)XQNWLRQ�GHV�*HVDPWJDVIOXVVHV��'LH�)OX�UDWH�GHU
6WDQGDUGO|VXQJ�EHWUXJ���mO�PLQ����ZHOFKHV�HLQHP�3UREHQHLQWUDJ�YRQ�������mJ�1RSLQRQ�SUR
0LQXWH� HQWVSULFKW�� 'LH� JXWH� hEHUHLQVWLPPXQJ� ]ZLVFKHQ� EHUHFKQHWHQ� XQG� JHPHVVHQHQ
,RQHQVLJQDOLQWHQVLWlWHQ� YRQ� 1RSLQRQ� PLW� ]XQHKPHQGHP� *HVDPWJDVIOX�� ]HLJW�� GD�� HLQH
LGHDOH�9HUG�QQXQJ�GHV�$QDO\WHQ�GXUFK�GHQ�0DQWHOJDVVWURP�HUUHLFKW�ZLUG��$EE������
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,9�4XDQWLWDWLYH�6WXGLHQ�PLWWHOV�2Q�OLQH��$3&,�,706 $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE������ %HUHFKQHWH� XQG� H[SHULPHQWHOO� EHVWLPPWH� UHO�� 6LJQDOLQWHQVLWlWHQ� YRQ� SURWRQLHUWHQ1RSLQRQPROHN�OHQ� LQ�$EKlQJLJNHLW� YRP�*HVDPWJDVIOX�� LQ� GHU�$3&,�4XHOOH� XQG� EHL� NRQVWDQWHU
$GGLWLRQ�GHU�6WDQGDUGO|VXQJ�PLW� HLQHU�)OX�UDWH�YRQ���mO�PLQ����ZHOFKHV� HLQHU�.RQ]HQWUDWLRQ� YRQ
������mJ�1RSLQRQ�SUR�0LQXWH�HQWVSULFKW��'LH�EHUHFKQHWHQ�UHO��6LJQDOLQWHQVLWlWHQ�ZXUGHQ�DXI�HLQHQ*HVDPWJDVIOX��YRQ�����/�PLQ���QRUPLHUW�

����� %HVWLPPXQJ�YRQ�1RSLQRQ�PLWWHOV�6WDQGDUGDGGLWLRQ
)�U� GLH� QDFKIROJHQGH� 9HULI]LHUXQJ� GHV� HQWZLFNHOWHQ� 6WDQGDUGDGGLWLRQVYHUIDKUHQV� ZXUGH
EDVLHUHQG� DXI� GHQ� ]XYRU� SUlVHQWLHUWHQ� 9HUVXFKVHUJHEQLVVHQ� HLQ� 0DQWHOJDVIOX�� YRQ
���/�PLQ��� HLQJHVWHOOW�� ZlKUHQG� GLH� .RQ]HQWUDWLRQ� GHV� JHO|VWHQ� 1RSLQRQVWDQGDUGV� GXUFK
HLQH� JUDGXHOOH�(UK|KXQJ�GHU� )OX�UDWH� YRQ� �� DXI� ���mO�PLQ��� HU]LHOW�ZXUGH��+LHUEHL� VROOWH
1RSLQRQ��ZHOFKHV�LQ�GHILQLHUWHU�.RQ]HQWUDWLRQ�PLWWHOV�HLQHU�7HVWJDVTXHOOH�LQ�GLH�*DVSKDVH
�EHUI�KUW� ZXUGH�� TXDQWLIL]LHUW� ZHUGHQ� �VLHKH� .DSLWHO� ,,,�� $EVFKQLWW� ������ 'LH� GLUHNWH
hEHUI�KUXQJ� GHV� VR� SUlSDULHUWHQ� 1RSLQRQVWDQGDUGV� LQ� GLH� $3&,�4XHOOH� HUIROJWH� GDEHL
PLWWHOV�HLQHV�1��7UlJHUJDVVWURPV�YRQ������UHO��)HXFKWH�E]Z�������UHO��)HXFKWH�
$EELOGXQJ����]HLJW�GLH�GLUHNWH�TXDQWLWDWLYH�%HVWLPPXQJ�YRQ�OXIWJHWUDJHQHP�1RSLQRQ��=XU
NRUUHNWHQ� %HVWLPPXQJ� GHU� UHO�� 6LJQDOLQWHQVLWlWHQ� GHV� JDVI|UPLJHQ� 1RSLQRQVWDQGDUGV
XQDEKlQJLJ� YRQ� GHU� UHO�� )HXFKWH� GHV� 7UlJHUJDVVWURP� �YHUJO�� $EE������ ZXUGH� HLQH� UHLQH
+�2�&+�2+�/|VXQJ� ��������Y�Y�� PLW� HLQHU� )OX�UDWH� YRQ� ��mO�PLQ��� YRU� MHGHU
GXUFKJHI�KUWHQ� 6WDQGDUGDGGLWLRQ� LQ� GLH� $3&,�4XHOOH� JHOHLWHW�� 8QDEKlQJLJ� YRQ� GHU� UHO�
)HXFKWH� GHV� 7UlJHUJDVWURPV� NRQQWH� VR� HLQH� 1RSLQRQNRQ]HQWUDWLRQ�� EH]RJHQ� DXI� GHQ
JDVI|UPLJHQ�6WDQGDUG��YRQ��������SSE�Y�Y��HUPLWWHOW�ZHUGHQ��,Q�JXWHU�hEHUHLQVWLPPXQJ�]X
GLHVHP�(UJHEQLV�ZXUGH�DXI�%DVLV�JUDYLPHWULVFKHU�0HVVXQJHQ�HLQH�1RSLQRQNRQ]HQWUDWLRQ
GHV�JDVI|UPLJHQ�6WDQGDUGV�YRQ����������SSE�Y�Y��EHVWLPPW��'DEHL�LVW�]X�EHU�FNVLFKWLJHQ�
GD��GHU�DQKDQG�GHU�JUDYLPHWULVFKHQ�0H�PHWKRGH�JHULQJI�JLJ�K|KHU�DXVIDOOHQGH�:HUW�VLFK
HYHQWXHOO�DXI�9HUOXVWH�YRQ�1RSLQRQ�DQ�*ODV��XQG�7HIORQREHUIOlFKHQ�]XU�FNI�KUHQ�Ol�W��=XU
%HUHFKQXQJ�GHU�1DFKZHLVJUHQ]H�E]Z��GHU�%HVWLPPXQJVJUHQ]H�ZXUGH�GLH�6LJQDOLQWHQVLWlW
GHV�5DXVFKHQV�PLW�GHP�)DNWRU������s E]Z�����s��s HQWVSULFKW�GHU�6WDQGDUGDEZHLFKXQJ�GHV

*DVIOX��$3&,�4XHOOH����/�PLQ��
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,9�4XDQWLWDWLYH�6WXGLHQ�PLWWHOV�2Q�OLQH��$3&,�,706 $)6�$EVFKOX�EHULFKW�����
5DXVFKHQV�� PXOWLSOL]LHUW�� VR� GD�� HLQH� 1DFKZHLVJUHQ]H� YRQ� ����SSW�Y�Y�� XQG� HLQH
%HVWLPPXQJVJUHQ]H�YRQ�����SSW�Y�Y��I�U�1RSLQRQ�-�RGHU�DOOJHPHLQ�I�U�9HUELQGXQJHQ�PLW
lKQOLFKHQ� 3URWRQHQDIILQLWlWHQ� ZLH� ]��%�� 6DELQDNHWRQ� -� XQWHU� 9HUZHQGXQJ� GHV� KLHU
HQWZLFNHOWHQ�2Q�OLQH�$3&,�06�9HUIDKUHQV�EHVWLPPW�ZXUGH�
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6WDQGDUG�1RSLQRQ���mJ�PLQ��

� �������5��
3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE������ 'LUHNWH� TXDQWLWDWLYH�%HVWLPPXQJ� HLQHV� JDVI|UPLJHQ�1RSLQRQVWDQGDUGV� GXUFK� 6WDQGDUGDGGLWLRQ� PLWHLQHU� 6WDQGDUGO|VXQJ� YRQ� 1RSLQRQ�� 'LH� TXDQWLWDWLYH� 8QWHUVXFKXQJ� HUIROJWH� XQWHU� (LQVDW]� YRQ� EHIHXFKWHWHUV\QWK��/XIW��UHO��)HXFKWH�������DOV�7UlJHUJDV�I�U�GHQ�$QDO\WHQ��'LH�UHO��6LJQDOLQWHQVLWlWHQ�YRQ�1RSLQRQ�ZXUGHQQDFK�*OHLFKXQJ����EHUHFKQHW�

����� 4XDQWLIL]LHUXQJ�YRQ�6DELQDNHWRQ�LQ�GHU�*DV��XQG�3DUWLNHOSKDVH
'LH� KRKH� =HLWDXIO|VXQJ� �~��V�� GHU� KLHU� HLQJHVHW]WHQ� 2Q�OLQH� $3&,�,706� VWHOOW� HLQHQ
ZHVHQWOLFKHQ�9RUWHLO�JHJHQ�EHU�2II�OLQH�0HWKRGHQ�GDU��GD�GHWDLOOLHUWH�,QIRUPDWLRQHQ��EHU
5HDNWLRQVYHUOlXIH�YRQ�FKHPLVFKHQ�5HDNWLRQHQ�XQG�GHUHQ�3URGXNWYHUWHLOXQJHQ�VHOEVW�XQWHU
VFKQHOO� ZHFKVHOQGHQ� 5HDNWLRQVEHGLQJXQJHQ� HUKDOWHQ� ZHUGHQ� N|QQHQ�� 'XUFK� GLH
9HUZHQGXQJ�HLQHV�'HQXGHUV�YRU�GHU�(LQI�KUXQJ�GHU�$QDO\WHQ�LQ�GLH�2Q�OLQH�$3&,�4XHOOH
N|QQHQ� ]XGHP� $XVVDJHQ� �EHU� EHVWLPPWH� SK\VLNRFKHPLVFKH� (LJHQVFKDIWHQ� YRQ
OXIWJHWUDJHQHQ� 3URGXNWHQ� ZLH� ]��%�� GHUHQ� 9HUWHLOXQJ� ]ZLVFKHQ� *DV�� XQG� 3DUWLNHOSKDVH
JHWURIIHQ� ZHUGHQ� >��������@�� 'LHVHV� 9HUIDKUHQ� LVW� LQVEHVRQGHUH� GDQQ� Q�W]OLFK�� ZHQQ
3URGXNWH� YRQ� HLQHU�PLWWOHUHQ� )O�FKWLJNHLW� �VHPL�YRODWLOLW\�� XQWHUVXFKW�ZHUGHQ� VROOHQ�� (LQ
VROFKHV� 3URGXNW� VWHOOW� ]��%��6DELQDNHWRQ� �&��&DUERQ\OYHUELQGXQJ�� GDU�� ZHOFKHV� HLQHV� GHU+DXSWSURGXNWH�GHU�6DELQHQ�2]RQ�5HDNWLRQ�LVW�
'DV� 3RWHQWLDO� GHU� 2Q�OLQH� $3&,�,706� I�U� GLH� GLUHNWH� TXDQWLWDWLYH� %HVWLPPXQJ� YRQ
(LQ]HOVXEVWDQ]HQ�DXV�NRPSOH[HQ�RUJDQLVFKHQ�0DWUL]HV� VROOWH� DQKDQG�GHU�4XDQWLIL]LHUXQJ
GHV� REHQ� JHQDQQWHQ� 2]RQRO\VHSURGXNWHV� 6DELQDNHWRQ� XQWHUVXFKW� ZHUGHQ�� 8QWHU
9HUZHQGXQJ� GHU� LP� YRUKHULJHQ� $EVFKQLWW� YRUJHVWHOOWHQ� 6WDQGDUGDGGLWLRQVPHWKRGH� VROOWH
KLHUEHL�GLH�*HVDPWDXVEHXWH�YRQ�6DELQDNHWRQ�LQ�*DV��XQG�3DUWLNHOSKDVH��DEHU�DXFK�QXU�GHU
3DUWLNHOSKDVHQWHLO� YRQ� 6DELQDNHWRQ� TXDQWLIL]LHUW� ZHUGHQ�� 'LH� GD]X� QRWZHQGLJHQ
2]RQRO\VHH[SHULPHQWH� ZXUGHQ� LQ� HLQHU� ����/� 5HDNWLRQVNDPPHU� GXUFKJHI�KUW� �VLHKH
$EE������ ZREHL� GLH� $QIDQJVNRQ]HQWUDWLRQ� YRQ� 2]RQ� ���� SSE�Y�Y�� XQG� GLH� YRQ� 6DELQHQ
����SSE�Y�Y�� EHWUXJ�� 8QWHU� GHQ� KLHU� HLQJHVWHOOWHQ� 9HUVXFKVEHGLQJXQJHQ� ODJ� GLH� PLWWOHUH



,9�4XDQWLWDWLYH�6WXGLHQ�PLWWHOV�2Q�OLQH��$3&,�,706 $)6�$EVFKOX�EHULFKW�����
$XIHQWKDOWV]HLW� GHU� (GXNWH� EHL� ���PLQ� LQ� GHU� 5HDNWLRQVNDPPHU��$QKDQG� ]HLWDXIJHO|VWHU
8QWHUVXFKXQJHQ� ]XU� 3URGXNWYHUWHLOXQJ� PLWWHOV� 2Q�OLQH� $3&,�06� NRQQWH� HLQ
5HDNWLRQVJOHLFKJHZLFKW�QDFK�HLQHU�5HDNWLRQV]HLW�YRQ�FD������PLQ�EHREDFKWHW�ZHUGHQ�
$EELOGXQJ����D��]HLJW�GLH�PLWWHOV�2Q�OLQH�$3&,�,706�DXIJHQRPPHQHQ� UHO��+lXILJNHLWHQ
YRQ� >0�+@��,RQHQ� YRQ� 6DELQHQ� �P�]������� 6DELQDNHWRQ� �P�]������ ZLH� DXFK� 3URWRQ�
JHEXQGHQHU� &OXVWHULRQHQ� YRQ� 6DELQDNHWRQ� �P�]� ����� LQ� $EKlQJLJNHLW� YRP� ]HLWOLFKHQ
9HUODXI�GHV�KLHU�GXUFKJHI�KUWHQ�2]RQRO\VHH[SHULPHQWV��'D�EHL�GLHVHP�([SHULPHQW�2]RQ
LQ�GHU�5HDNWLRQVNDPPHU�YRUJHOHJW�ZXUGH��NRQQWH�GLH�$EQDKPH�GHU�2]RQNRQ]HQWUDWLRQ�DOV
)ROJH�GHU�NRQWLQXLHUOLFKHQ�=XPLVFKXQJ�YRQ�6DELQHQ�YRP�=HLWSXQNW� W� ���PLQ�EHREDFKWHW
ZHUGHQ� �$EE�����D��� 'DV� EHL� HLQHU� 5HDNWLRQV]HLW� YRQ� ����PLQ� DXIJHQRPPHQH� 2Q�OLQH
$3&,�06�6SHNWUXP�]HLJW�>0�+@��,RQHQ�YRQ�6DELQDNHWRQ��P�]������PLW�GHU�K|FKVWHQ�UHO�
+lXILJNHLW� XQG� 3URWRQ�JHEXQGHQH�&OXVWHULRQHQ� YRQ� 6DELQDNHWRQ� �P�]������PLW� HLQHU� UHO�
+lXILJNHLW�YRQ�FD�������$EE�����E���'DQHEHQ�VLQG�>0�+@��,RQHQ�YRQ�6DELQHQ�EHL�P�]����
XQG� >0�+�+�2@��)UDJPHQWLRQHQ� YRQ� 6DELQDNHWRQ� EHL� P�]� ���� LP� 06�6SHNWUXP� ]X
EHREDFKWHQ�� ,P�9HUODXI� GHU� 5HDNWLRQ� NRQQWH� HLQH� VLJQLILNDQWH� %LOGXQJ� YRQ� 6DELQDNHWRQ
QDFK� HLQHU� 5HDNWLRQV]HLW� YRQ� FD�� ��PLQ� PLWWHOV� 2Q�OLQH� $3&,�06� YHU]HLFKQHW� ZHUGHQ
�$EE����D���PLWWH��� ZlKUHQG� GLH� NRQ]HQWUDWLRQVDEKlQJLJH� %LOGXQJ� 3URWRQ�JHEXQGHQHU
&OXVWHU� YRQ� 6DELQDNHWRQ� QDFK� FD�� ��� PLQ� LP� 0DVVHQVSHNWUXP� ZDKUJHQRPPHQ� ZHUGHQ
NRQQWH��$EE����D���XQWHQ��
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE������D��5HO��+lXILJNHLWHQ�YRQ� >0�+@��,RQHQ�YRQ�6DELQHQ� �P�]�������6DELQDNHWRQ� �P�]� ����XQG� >�0�+@��&OXVWHULRQHQ� YRQ� 6DELQDNHWRQ� �P�]������ DOV� )XQNWLRQ� GHU� 5HDNWLRQV]HLW� GHU2]RQRO\VHUHDNWLRQ�� 'LH� 5HDNWLRQ� ZXUGH� GXUFK� HLQH� NRQWLQXLHUOLFKH� =XJDEH� YRQ� 6DELQHQ� LQ� GLH5HDNWLRQVNDPPHU� EHL� W�  ��� JHVWDUWHW�� E�� $XVVFKQLWW� GHV� EHL� HLQHU� 5HDNWLRQV]HLW� YRQ� W� �����PLQDXIJHQRPPHQHQ�0DVVHQVSHNWUXPV�



,9�4XDQWLWDWLYH�6WXGLHQ�PLWWHOV�2Q�OLQH��$3&,�,706 $)6�$EVFKOX�EHULFKW�����

3ULY��'R
,QVWLWXW�

8QWHU� %HU�FNVLFKWLJXQJ� GHU� ]XYRU� GLVNXWLHUWHQ� (UJHEQLVVH� ZXUGH� LP� 5DKPHQ� GHU
IROJHQGHQ�4XDQWLIL]LHUXQJ�YRQ�6DELQDNHWRQ�HLQH�6WDQGDUGO|VXQJ�PLW�)OX�UDWHQ�LP�%HUHLFK
YRQ� ��ELV����mO�PLQ��� EHL� HLQHP� 0DQWHOJDVIOX�� YRQ� ��/�PLQ��� HLQJHVHW]W�� 'DEHL� ZXUGH
1RSLQRQ�DOV�6WDQGDUGYHUELQGXQJ� HLQJHVHW]W�� GD�6DELQDNHWRQ�NRPPHU]LHOO� QLFKW� HUKlOWOLFK
LVW�� %HLGH� 9HUELQGXQJHQ� VLQG� ]\NOLVFKH� .HWRQH�� ZHOFKH� GLH� JOHLFKH� FKHPLVFKH
=XVDPPHQVHW]XQJ� �&�+��2�� 0:������ EHVLW]HQ�� VR� GD�� YRQ� VHKU� lKQOLFKHQ� 3URWRQHQ�
DIILQLWlWVZHUWHQ�XQG�VRPLW�,RQLVDWLRQVHIIL]LHQ]HQ�DXVJHJDQJHQ�ZHUGHQ�NDQQ�
$OV�%HLVSLHO�VROO�GLH�PLWWHOV�6WDQGDUGDGGLWLRQ�HUIROJWH�4XDQWLIL]LHUXQJ�YRQ�6DELQDNHWRQ�DXV
GHU�2]RQRO\VH�YRQ�6DELQHQ�EHL�HLQHU�UHO��)HXFKWH�YRQ������JH]HLJW�ZHUGHQ��ZREHL�NHLQH
7UHQQXQJ�YRQ�*DV��XQG�3DUWLNHOSKDVH�YRUJHQRPPHQ�ZXUGH��$EELOGXQJ����D��]HLJW�GLH�UHO�
+lXILJNHLWHQ� YRQ�P�]����� EHL�$GGLWLRQ� GHU� 6WDQGDUGO|VXQJ��.RPSOHPHQWlU� GD]X� VLQG� LQ
$EELOGXQJ����E��GLH�JOHLFK]HLWLJ�DXIJHQRPPHQ�UHO��+lXILJNHLWHQ�YRQ�3URWRQ�JHEXQGHQHQ
'LPHUHQ� �P�]������ GDUJHVWHOOW�� =XGHP� LVW� LQ�$EELOGXQJ����D�� GDV� $QVSUHFKYHUKDOWHQ� GHV
KLHU� HLQJHVHW]WHQ� DQDO\WLVFKHQ� 6\VWHPV� EHL� $GGLWLRQ� HLQHV� IO�VVLJHQ� 6WDQGDUGV
HLQJH]HLFKQHW�� 6R� EHWUXJ� GLH� GXUFKQLWWOLFKH� �� ELV� ����LJH� 6WHLJ]HLW� GHU
,RQHQVLJQDOLQWHQVLWlWHQ� FD�� ���V� XQG� GLH� )DOO]HLW� GHU� ,RQHQVLJQDOLQWHQVLWlWHQ� QXU� FD�� ���V�
'LH�JHJHQ�EHU�GHU�)DOO]HLW�OHLFKW�HUK|KWH�6WHLJ]HLW�LVW�GDEHL�GXUFK�GDV�7RWYROXPHQ�GHU�]XU
$GGLWLRQ� GHU� 6WDQGDUGO|VXQJ� HLQJHVHW]WHQ� )XVHG�VLOLFD� .DSLOODUH� ]X� HUNOlUHQ�
'HPJHJHQ�EHU�EHWUXJ�GLH���ELV������6WHLJ]HLW�I�U�JDVI|UPLJH�6WDQGDUGV�QXU�FD�����V�
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]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

��� 'LUHNWH� TXDQWLWDWLYH� %HVWLPPXQJ� YRQ� 6DELQDNHWRQ� DXV� GHU� 6DELQHQ�2]RQ�5HDNWLRQ� EHL� HLQHU� UHO�H� YRQ�������'LH�6WDQGDUGDGGLWLRQ� HUIROJWH� XQWHU� =XI�KUXQJ� YRQ�1RSLQRQ��ZREHL� NHLQH�7UHQQXQJ� YRQQG�3DUWLNHOSKDVH�YRUJHQRPPHQ�ZXUGH�

�(LQEH]LHKXQJ� GHU� UHO��+lXILJNHLWHQ�PRQRPHUHU� �P�]� �����ZLH� DXFK� GLPHUHU� ,RQHQ
����YRQ�6DELQDNHWRQ��E]Z��1RSLQRQ�EHL�$GGLWLRQ�GHV�6WDQGDUGV��QDFK�*OHLFKXQJ���
� VR� HLQH� .RQ]HQWUDWLRQ� YRQ� ����SSE�Y�Y�� E]Z�� ������mJ�6DELQDNHWRQ� SUR� 0LQXWH
PW�� 'DEHL� ZXUGH� MHGHU� LQ� $EELOGXQJ� ��� GDUJHVWHOOWH� 0H�ZHUW� DQKDQG� YRQ� YLHU
DQGHUIROJHQGHQ�6WDQGDUGDGGLWLRQHQ��HUPLWWHOW�



,9�4XDQWLWDWLYH�6WXGLHQ�PLWWHOV�2Q�OLQH��$3&,�,706 $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE������5HO��,RQHQVLJQDOLQWHQVLWlWHQ�YRQ�6DELQDNHWRQ�LQ�$EKlQJLJNHLW�YRQ�GHU�DGGLHUWHQ�1RSLQRQPHQJH��'LH4XDQWLIL]LHUXQJ�YRQ�6DELQDNHWRQ�HUIROJWH�GDEHL�RKQH�7UHQQXQJ�YRQ�*DV��XQG�3DUWLNHOSKDVHQSURGXNWHQ��ZHOFKHEHL�GHU�6DELQHQ�2]RQ�5HDNWLRQ�EHL������UHO��)HXFKWH�JHELOGHW�ZHUGHQ�

0LW� +LOIH� GHV� REHQ� EHVFKULHEHQHQ� 6WDQGDUGDGGLWLRQVYHUIDKUHQV� ZXUGH� GLH� %LOGXQJ� YRQ
���SSE�Y�Y�� 6DELQDNHWRQ� DXV� GHU� 6DELQHQ�2]RQ�5HDNWLRQ� EHL� WURFNHQHQ� 5HDNWLRQV�
EHGLQJXQJHQ� �UHO��)HXFKWH� �� ����� EHVWLPPW�� %H]RJHQ� DXI� GLH� DEUHDJLHUWH� 0HQJH� YRQ
����SSE�Y�Y���6DELQHQ�EHWUXJ�GLH�PRODUH�$XVEHXWH�YRQ�6DELQDNHWRQ��������������7DE�����
%HL�HLQHU�)HXFKWH�YRQ������HUJDE�VLFK�HLQH�PRODUH�$XVEHXWH�YRQ�6DELQDNHWRQ�YRQ�������
������$OV�ZHLWHUHV�(UJHEQLV�GLHVHU�8QWHUVXFKXQJHQ�Ol�W�VLFK�QDKH]X�HLQH�9HUGRSSOXQJ�GHU
$XVEHXWH�YRQ�6DELQDNHWRQ�EHL� GHU�6DELQHQ�2]RQ�5HDNWLRQ� DOV�)ROJH� HLQHU�(UK|KXQJ�GHU
UHO�� )HXFKWH� YRQ� FD�� �� DXI� ��� �� DEOHLWHQ�� $QKDQG� ]XVlW]OLFKHU� 8QWHUVXFKXQJHQ� XQWHU
9HUZHQGXQJ�HLQHV�$NWLYNRKOHGHQXGHUV�NRQQWH�GLH�.RQ]HQWUDWLRQ�YRQ�6DELQDNHWRQ� LQ�GHU
3DUWLNHOSKDVH�EHL�GHQ�REHQ�JHQDQQWHQ�)HXFKWHQ�EHVWLPPW�ZHUGHQ��'DUDXV�HUJDEHQ�VLFK�I�U
GLH�3DUWLNHOSKDVH�PRODUH�$XVEHXWH�YRQ�6DELQDNHWRQ�YRQ�������������EHL������UHO��)HXFKWH
XQG�YRQ�������������EHL�HLQHU�UHO��)HXFKWH�YRQ��������7DE�����

7DE�����0RODUH�$XVEHXWHQ� YRQ� 6DELQDNHWRQ� EH]RJHQ� DXI� GLH�*DV�� E]Z�� 3DUWLNHOSKDVH� VRZLH� GLH
*HVDPWDXVEHXWH��*DV��XQG�3DUWLNHOSKDVH��EHL�UHO��)HXFKWHQ�YRQ�������RGHU������
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$XI� %DVLV� GHU� LQ� 7DEHOOH��� DQJHJHEHQHQ� PRODUHQ� $XVEHXWHQ� YRQ� 6DELQDNHWRQ� EHL
XQWHUVFKLHGOLFKHQ� )HXFKWHQ� NDQQ� HLQ� 5HDNWLRQVVFKHPD� LQ� EH]XJ� DXI� GLH� %LOGXQJ� YRQ
6DELQDNHWRQ� EHL� GHU� 6DELQHQ�2]RQ�5HDNWLRQ� HUDUEHLWHW� ZHUGHQ� �$EE������� 'DV� LQ
$EELOGXQJ����GDUJHVWHOOWH�5HDNWLRQVVFKHPD�VWHKW� LQ�(LQNODQJ�]XP�GHU]HLWLJHQ�9HUVWlQGLV
GHU�2]RQRO\VHPHFKDQLVPHQ�YRQ�7HUSHQHQ�>���@��=XGHP�ZXUGHQ�GLH�VFKRQ�LQ�.DSLWHO�,9�
$EVFKQLWW������� GLVNXWLHUWHQ� 2]RQRO\VHPHFKDQLVPHQ� ]XU� %LOGXQJ� YRQ� 3LQRQDOGHK\G� DXVa�3LQHQ�XQG�1RSLQRQ�DXV�b�3LQHQ�PLW�LQ�GLH�KLHU�YRUJHVWHOOWHQ�%HWUDFKWXQJHQ�HLQEH]RJHQ�
'LH� %LOGXQJ� HLQHV� 3ULPlUR]RQLGV� �32=�� ZLUG� DOOJHPHLQ� DOV� HUVWHU� 5HDNWLRQVVFKULWW� GHU
*DVSKDVHQR]RQRO\VH� YRQ� HLQIDFK� XQJHVlWWLJHQ� 92&V� DQJHQRPPHQ� �$EE������� 'LHVHV
3ULPlUR]RQLG� NDQQ� QDFKIROJHQG� HQWZHGHU� D�� LQ� GDV� DQJHUHJWH� &��&ULHJHH�%LUDGLNDO� XQG)RUPDOGHK\G� RGHU� E�� LQ� GDV� DQJHUHJWH� &��&ULHJHH�%LUDGLNDO� XQWHU� %LOGXQJ� YRQ
6DELQDNHWRQ� ]HUIDOOHQ�� %HL� GHQ� IROJHQGHQ� 5HDNWLRQVVFKULWWHQ� N|QQHQ� GLH� DQJHUHJWHQ
&ULHJHH�,QWHUPHGLDWH�ZLHGHUXP�]HUIDOOHQ�RGHU�DEHU�GXUFK�.ROOLVLRQ�PLW�HLQHP�6WR�SDUWQHU
VWDELOLVLHUW�ZHUGHQ��'DV�VR�JHELOGHWH�VWDELOLVLHUWH�&��&ULHJHH�%LUDGLNDO�NDQQ�QXQ�DOV�)ROJHHLQHU� ELPROHNXODUHQ� 5HDNWLRQ� PLW� :DVVHU� HLQ� a�+\GUR[\�K\GURSHUR[LG� ELOGHQ�� ZHOFKHV
XQPLWWHOEDU� ]X� +�2�� XQG� 6DELQDNHWRQ� ]HUIlOOW� �$EE������ 5HDNWLRQVZHJ� F��� :LH� DXV� GHQ
XQWHUVFKLHGOLFKHQ� PRODUHQ� $XVEHXWHQ� YRQ� 6DELQDNHWRQ� EHL� WURFNHQHQ� XQG� IHXFKWHQ
%HGLQJXQJHQ� KHUYRUJHKW�� ZLUG� 6DELQDNHWRQ� EHL� ����� UHO�� )HXFKWH� �EHU� EHLGH
5HDNWLRQVZHJH�JOHLFKHUPD�HQ�HIIL]LHQW�JHELOGHW�

$EE�� ����9RUJHVFKODJHQHU� 0HFKDQLVPXV� GHU� 6DELQHQ�2]RQ�5HDNWLRQ� ]XU� 6DELQDNHWRQ�%LOGXQJ�'XUFK�GHQ�=HUIDOO�GHV�32=�ZLUG�HQWZHGHU�D��GDV�DQJHUHJWH�&��&ULHJHH�%LUDGLNDO�XQG�)RUPDOGHK\GRGHU� E�� GDV� DQJHUHJWH� &��&ULHJHH�%LUDGLNDO� XQG� 6DELQDNHWRQ� JHELOGHW�� 'DV� VWR�VWDELOLVLHUWH&��&ULHJHH�%LUDGLNDO�NDQQ�DQVFKOLH�HQG�PLW�:DVVHU�UHDJLHUHQ�XQG�VRPLW�HEHQIDOOV�]XU�%LOGXQJ�YRQ6DELQDNHWRQ�I�KUHQ��$QJHJHEHQH�PRODUH�$XVEHXWHQ�DXV�>�������������@�
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��� =XVDPPHQIDVVHQGH�'LVNXVVLRQ
'LH� (QWZLFNOXQJ� HLQHV� 6WDQGDUGDGGLWLRQVYHUIDKUHQV� ]XU� GLUHNWHQ� TXDQWLWDWLYHQ
%HVWLPPXQJ� YRQ�PLWWHO�� ELV� VFKZHUIO�FKWLJHQ� 6XEVWDQ]HQ� LQ� GHU�*DV�� XQG� 3DUWLNHOSKDVH
VWDQG� LP�0LWWHOSXQNW� GHU� LQ� $EVFKQLWW��� GDUJHVWHOOWHQ� H[SHULPHQWHOOHQ� $UEHLWHQ�� +LHU]X
ZXUGH� HLQH�0HWKRGH� HUDUEHLWHW��ZHOFKH� DXI�GHQ�(LQVDW]� HLQHU� 6WDQGDUGO|VXQJ� EHUXKW� XQG
VRPLW� XQDEKlQJLJ� YRP� 'DPSIGUXFN� GHU� HLQJHVHW]WHQ� 6WDQGDUGYHUELQGXQJ� LVW�� 'LH
.RQ]HQWUDWLRQ� GHV� GLUHNW� LQ� GLH�$3&,�4XHOOH� DGGLHUWHQ� XQG� LQ� HLQHU�+�2�0H2+�/|VXQJ
��������Y�Y��JHO|VWHQ�6WDQGDUGV�NDQQ�GDEHL�GXUFK�GLH�MHZHLOV�HLQJHVWHOOWH�)OX�UDWH�YDULLHUW
ZHUGHQ�� 'D� GXUFK� GLH� $GGLWLRQ� HLQHU� VROFKHQ� 6WDQGDUGO|VXQJ� HLQH� 9HUlQGHUXQJ� GHU
,RQLVDWLRQVEHGLQJXQJHQ�LQ�GHU�$3&,�4XHOOH�KHUYRUJHUXIHQ�ZHUGHQ�NDQQ�E]Z��ZLUG��VWHOOWH
GLH�&KDUDNWHULVLHUXQJ� SRWHQWLHOOHU�0DWUL[HIIHNWH� DQKDQG� YRQ�5HDNWDQGLRQHQVWXGLHQ� HLQHQ
ZHVHQWOLFKHQ�6FKZHUSXQNW�GHU�YRUJHVWHOOWHQ�$UEHLWHQ�GDU�
$OV� (UJHEQLV� GHU� REHQ� JHQDQQWHQ� 6WXGLHQ� NRQQWH� JH]HLJW� ZHUGHQ�� GD�� VRZRKO� UHLQHV
:DVVHU� DOV� DXFK� HLQH� :DVVHU�0HWKDQRO�0LVFKXQJ� ��������Y�Y�� HLQH� HIIL]LHQWH� VRZLH
JOHLFKEOHLEHQGH� ,RQLVDWLRQ� GHU� XQWHUVXFKWHQ� $QDO\WHQ� HUP|JOLFKHQ�� 'DEHL� LVW� GHU� OLQHDUH
G\QDPLVFKH� %HUHLFK� GHU� HQWZLFNHOWHQ� 6WDQGDUGDGGLWLRQVPHWKRGH� GXUFK� GDV
.RQ]HQWUDWLRQVYHUKlOWQLV� YRQ� 5HDNWDQGLRQHQ� ]X� $QDO\WPROHN�OHQ� ZLH� DXFK� GXUFK� GLH
YROOVWlQGLJH� hEHUI�KUXQJ� GHV� JHO|VWHQ� 6WDQGDUGV� LQ� GLH� *DVSKDVH� IHVWJHOHJW�
(PSILQGOLFKNHLW�XQG�6FKQHOOLJNHLW�GHV�KLHU�YRUJHVWHOOWHQ�TXDQWLWDWLYHQ�2Q�OLQH�9HUIDKUHQV
ZXUGHQ� PLW� HLQHU� 1DFKZHLVJUHQ]H� YRQ� ���� SSW�Y�Y��� HLQHU� %HVWLPPXQJVJUHQ]H� YRQ
����SSW�Y�Y�� EHVWLPPW�� 'DV� $QVSHFKYHUKDOWHQ� GHV� DQDO\WLVFKHQ� 6\VWHPV� ZDU� PLW� HLQHU
6WHLJ]HLW�GHU� ,RQHQVLJQDOLQWHQVLWlWHQ�YRQ����V�XQG�HLQHU�HQWVSUHFKHQGHQ�)DOO]HLW�YRQ����V
FKDUDNWHULVLHUW�
$OV�%HLVSLHO�I�U�GDV�3RWHQWLDO�GHV�DP� ,6$6�HQWZLFNHOWHQ�6WDQGDUGDGGLWLRQVYHUIDKUHQV� I�U
PLWWHO�� ELV� VFKZHUIO�FKWLJH� $QDO\WHQ� ZXUGH� GLH� %LOGXQJ� YRQ� 6DELQDNHWRQ� LQ� GHU
*DVSKDVHQR]RQRO\VH�YRQ�6DELQHQ�EHL�YHUVFKLHGHQHQ� UHO��)HXFKWHQ�TXDQWLWDWLY�XQWHUVXFKW�
$OV� (UJHEQLV� GLHVHU� 8QWHUVXFKXQJHQ� ZXUGH� HLQH� XP� )DNWRU� ���� HUK|KWH� $XVEHXWH� YRQ
6DELQDNHWRQ� EHL� HLQHU� UHO�� )HXFKWH� YRQ� ����� LP� 9HUJOHLFK� ]X� WURFNHQHQ
5HDNWLRQVEHGLQJXQJHQ� ��� ���� UHO�� )HXFKWH�� EHL� GHU� 6DELQHQ�2]RQ�5HDNWLRQ� EHVWLPPW�
+LHUEHL�ODJHQ�GXUFKVFKQLWWOLFK������GHV�JHELOGHWHQ�6DELQDNHWRQV�LQ�GHU�3DUWLNHOSKDVH�YRU�
ZLH�2Q�OLQH�$3&,�06�6WXGLHQ�XQWHU�9HUZHQGXQJ�HLQHV�$NWLYNRKOHGHQXGHUV�HUJDEHQ��'LH
*HVDPWDXVEHXWH� YRQ�6DELQDNHWRQ� LQ�*DV�XQG�3DUWLNHOSKDVH� EHWUXJ� ������� ����� EHL� ����
UHO��)HXFKWH�XQG�������������EHL��HLQHU�UHO��)HXFKWH�YRQ��������'DUDXV�UHVXOWLHUW��GD��UXQG
����� GHV� JHELOGHWHQ� 6DELQDNHWRQV� GXUFK� GLH� ELPROHNXODUH� 5HDNWLRQ� GHV� VWDELOLVLHUWHQ
&��&ULHJHH�,QWHUPHGLDWV� PLW� :DVVHU� EHL� HLQHU� UHO�� )HXFKWH� YRQ� ����� JHELOGHW� ZHUGHQ�
ZlKUHQG� GLH� UHVWOLFKHQ� ����� GHU� 6DELQDNHWRQDXVEHXWH� XQPLWWHOEDU� DXV� GHP� =HUIDOO� GHU
3ULPlUR]RQLGV�KHUYRUJHKHQ�
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9 6WUXNWXUDXINOlUXQJ�YRQ�PXOWLIXQNWLRQHOOHQ�&DUERQVlXUHQ�LQ�62$
(LQ�ZHVHQWOLFKHU�7HLO�GHU�KLHU�YRUJHVWHOOWHQ�6WXGLHQ�]XU�$XINOlUXQJ�GHU�%LOGXQJVSUR]HVVH
VHNXQGlUHU� RUJDQLVFKHU� $HURVROH� EHVWDQG� LQ� GHU� FKHPLVFKHQ� &KDUDNWHULVLHUXQJ
LQVEHVRQGHUH� GHU� VFKZHUIO�FKWLJHQ� 2]RQRO\VHSURGXNWH� YRQ� 0RQRWHUSHQHQ� �&��+���� ZLHa�3LQHQ�� b�3LQHQ�� 6DELQHQ�� D��&DUHQ� XQG� /LPRQHQ� �VLHKH�$EE������ ,Q� GLHVHQ� $UEHLWHQ
VROOWHQ� PDVVHQVSHNWURPHWULVFKH� 2Q�OLQH� 8QWHUVXFKXQJHQ� GLH� GLUHNWH� 6WUXNWXUDXINOlUXQJ
GHU� LP� 6SXUHQEHUHLFK� �<� ���SSE�Y�Y��� JHELOGHWHQ� $HURVRONRPSRQHQWHQ� HUP|JOLFKHQ�� 'D
NHLQH� FKURPDWRJUDSKLVFKH� 7UHQQXQJ� GHU� HLQ]HOQHQ� $HURVRONRPSRQHQWHQ� GHU� 'HWHNWLRQ
YRUJHVFKDOWHW� ZXUGH�� PX�WH� XQWHUVXFKW� ZHUGHQ�� RE� GLH� 6HOHNWLYLWlW� GHU� $3&,� LQ
.RPELQDWLRQ� PLW� VWR�LQGX]LHUWHU� 'LVVR]LDWLRQ� LQ� HLQHU� ,RQHQIDOOH� HLQH� FKHPLVFKH
&KDUDNWHULVLHUXQJ�YRQ�(LQ]HONRPSRQHQWHQ�HUODXEW�

� 0HKUVWXILJH�PDVVHQVSHNWURPHWULVFKH�$QDO\VH
'LH� FKHPLVFKH� &KDUDNWHULVLHUXQJ� RUJDQLVFKHU� $QDO\WHQ� NDQQ� PLWWHOV� YHUVFKLHGHQHU
PDVVHQVSHNWURPHWULVFKHU� 7HFKQLNHQ� HUIROJHQ�� ZREHL� GLH� 0HWKRGH� GHU� VWR�LQGX]LHUWHQ
'LVVR]LDWLRQ� �FROOLVLRQ�LQGXFHG� GLVVRFLDWLRQ�� &,'�� DOV� JUXQGOHJHQGHV� 3ULQ]LS� HUKDOWHQ
EOHLEW�� 6R� N|QQHQ� 6WUXNWXULQIRUPDWLRQHQ� GXUFK� HLQH� 6WR�DNWLYLHUXQJ� GHU� $QDO\WHQ
HQWZHGHU� LQ�GHU� ,RQLVDWLRQVTXHOOH� �LQ�VRXUFH�&,'�� >��D�� ���@�� LP�%HUHLFK�GHU� ,RQHQRSWLN
�]��%��WUDQVIHU�RFWDSROH�&,'��RGHU�LQ�HLQHU�VHSDUDWHQ�.ROOLVLRQV]HOOH�>���@�EHL�9HUZHQGXQJ
YRQ� 7DQGHPPDVVHQVSHNWURPHWHUQ� HU]LHOW� ZHUGHQ�� 8QWHU� GLHVHQ� 0HWKRGHQ� ZLUG� GLH
WUDQVIHU�RFWDSROH�&,'�YRUQHKPOLFK�]XP�VRJHQDQQWHQ�'HFOXVWHULQJ�YRQ�,RQHQ�EHL�9DULDWLRQ
GHU�'ULIWVSDQQXQJ�>�������������@�HLQJHVHW]W�RGHU�]XU�%HVWLPPXQJ�YRQ�UHO��7UDQVODWLRQV�
HQHUJLHQ� YRQ� &OXVWHULRQHQ� >��������@� JHQXW]W�� )�U� GLH� FKHPLVFKH� &KDUDNWHULVLHUXQJ� YRQ
PDNURPROHNXODUHQ� .RPSOH[HQ� VLQG� VRZRKO� GLH� $WPRVSKlUHQGUXFNUHJLRQ� GHU
,RQLVDWLRQVTXHOOH�>���@� DOV� DXFK� .ROOLVLRQV]HOOHQ�>���@� DXIJUXQG� LKUHU� KRKHQ
6WR�HIIL]LHQ]HQ�LP�EHVRQGHUHQ�0D�H�Q�W]OLFK�
,P� *HJHQVDW]� GD]X� ZLUG� I�U� &,'�3UR]HVVH�� ZHOFKH� EHL� QLHGULJHQ� 6WR�UDWHQ� VWDWWILQGHQ
VROOHQ� XQG� VLFK� VRPLW� GXUFK� JHULQJH� (QHUJLH�EHUWUDJXQJHQ� DXV]HLFKHQ�� EHYRU]XJW� GLH
,RQHQIDOOHQPDVVHQVSHNWURPHWULH�HLQJHVHW]W��'LHV�EHUXKW�DXI�GHU�7DWVDFKH��GD��VHTXHQWLHOOH
&,'�([SHULPHQWH� �06Q�� DQ� HLQ]HOQHQ� ,RQHQ� QLFKW� UlXPOLFK�� VRQGHUQ� ]HLWOLFK� JHWUHQQW� LQ
HLQHP� 0DVVHQDQDO\VDWRU�� GHU� VRJHQDQQWHQ� LRQ�WUDS� �,7�� YHUJOHLFKVZHLVH� HLQIDFK
GXUFKJHI�KUW� ZHUGHQ� N|QQHQ�� (LQ� FKDUDNWHULVWLVFKHV� 0HUNPDO� YRQ� ,RQHQIDOOHQ� LVW� GLH
*HJHQZDUW� YRQ�+HOLXP�PLW� HLQHP� UHODWLY�KRKHQ�*DVGUXFN� YRQ� FD�� ��P7RUU��ZHOFKHV� GLH
,RQHQEHZHJXQJHQ� LQ� GHU� ,RQHQIDOOH� ]X� GlPSIHQ� YHUPDJ� XQG� VR� HLQH� (UK|KXQJ� GHU
0DVVHQDXIO|VXQJ�ZLH� DXFK�GHU�(PSILQGOLFKNHLW� EHZLUNW� >���@��'DU�EHU�KLQDXV� IXQJLHUHQ
GLH� +HOLXPDWRPH� DXFK� DOV� 6WR�JDV� I�U� GLH� $QDO\WLRQHQ� XQG� EHZLUNHQ� GHUHQ
)UDJPHQWLHUXQJ�
%HL� GHU� VWR�DNWLYLHUWHQ� )UDJPHQWLHUXQJ� HLQHV�$QDO\WLRQV�ZHUGHQ� HLQ� )UDJPHQWLRQ� VRZLH
HLQ�1HXWUDOWHLOFKHQ�JOHLFK]HLWLJ�JHELOGHW��ZREHL�QXU�GLH�MHZHLOV�LRQLVLHUWH�6SH]LH�GHWHNWLHUW
ZHUGHQ�NDQQ��'LH�FR�SURGX]LHUWHQ�1HXWUDOWHLOFKHQ�-�XQG�VRPLW�GHUHQ�PHFKDQLVWLVFKHQ�XQG
VWUXNWXUVSH]LILVFKHQ� ,QIRUPDWLRQ� -� VLQG� GHPQDFK� LP� 5DKPHQ� HLQHU� NODVVLVFKHQ
PDVVHQVSHNWURPHWULVFK� JHVW�W]WHQ� 6WUXNWXUDQDO\VH� QLFKW� XQPLWWHOEDU� ]XJlQJOLFK�� (LQH
$XVVFK|SIXQJ� GLHVHU� 5HVRXUFHQ� NDQQ� QXU� PLWWHOV� HLQHU� 5HLRQLVDWLRQ� GHU� JHELOGHWHQ
QHXWUDOHQ� )UDJPHQWH� XQWHU� $QZHQGXQJ� HLQHU� VSH]LILVFKHQ� 9DULDQWH� GHU� 1HXWUDOLVDWLRQ�
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5HLRQLVDWLRQ�0DVVHQVSHNWURPHWULH� �QHXWUDOLVDWLRQ�UHLRQLVDWLRQ� PDVV� VSHFWURPHWU\�
1506��HUIROJHQ� >���@��'D�GLHVH� VSH]LHOOH�7HFKQLN� LQVWUXPHQWHOO� VHKU� DXIZHQGLJ� LVW� XQG
QXU� VHOWHQ� JHQXW]W�ZLUG�� PX�� GLH� FKHPLVFKH� 6WUXNWXU� QHXWUDOHU� )UDJPHQWH� DXI� %DVLV� GHU
PROHNXODUHQ� 0DVVH� GHU� EHREDFKWHWHQ� )UDJPHQWLRQHQ� XQG� DQKDQG� YRQ� hEHUOHJXQJHQ
KLQVLFKWOLFK� HQHUJHWLVFK� EHYRU]XJWHU� )UDJPHQWLHUXQJVZHJH� KHUJHOHLWHW� ZHUGHQ�� 'DUDXV
UHVXOWLHUW�� GD�� GLH� $XINOlUXQJ� YRQ� 0ROHN�OVWUXNWXUHQ� XQEHNDQQWHU� 9HUELQGXQJHQ� GXUFK
HLQH�ELVZHLOHQ� ]ZHLIHOKDIWH�%HVWLPPXQJ�GHU� IUHLJHVHW]WHQ�1HXWUDOWHLOFKHQ� HUVFKZHUW� VHLQ
NDQQ��=XGHP�H[LVWLHUHQ�ELV�KHXWH�QXU�ZHQLJH�%HLVSLHOH� I�U�HLQH�GHWDLOOLHUWH� ,QWHUSUHWDWLRQ
YRQ�)UDJPHQWLHUXQJVPXVWHUQ��LQVEHVRQGHUH�YRQ�QHJDWLY�JHODGHQHQ�4XDVLPROHN�OLRQHQ�
'DU�EHU�KLQDXV�LVW�GLH�(QWZLFNOXQJ�DEUXIEDUHU�'DWHQEDQNHQ�I�U�&,'�0DVVHQVSHNWUHQ�YRQ
RUJDQLVFKHQ�6XEVWDQ]HQ�GHU]HLW�QRFK�LQ�LKUHQ�$QIlQJHQ�>��������@��,Q�]DKOUHLFKHQ�6WXGLHQ
NRQQWH�DEHU�JH]HLJW�ZHUGHQ��GD��ZHUWYROOH�6WUXNWXULQIRUPDWLRQHQ�PLWWHOV�$3&,��(6,�06Q�
8QWHUVXFKXQJHQ��PLW�Q� ��������I�U�GLH�FKHPLVFKH�&KDUDNWHULVLHUXQJ�YRQ�6XEVWDQ]HQ�HU]LHOW
ZHUGHQ� N|QQHQ�� ZLH� ]��%�� +\GURIROVlXUHGHULYDWH� >����@�� +HPLWHUSHQ�� >���@� XQG
7ULWHUSHQGHULYDWH�>����@�� 'DQHEHQ� NRQQWHQ� (LQEOLFNH� LQ� GLH� VWHUHRFKHPLVFKHQ� (LJHQ�
VFKDIWHQ�HLQHU�5HLKH�YRQ�9HUELQGXQJHQ�PLWWHOV�4XHOOHQ�&,'��LQ�VRXUFH�&,'���,RQHQIDOOHQ�
&,'� �LRQ�WUDS� &,'�� RGHU� DQKDQG� VSH]LILVFKHU� ,RQHQ�0ROHN�O�5HDNWLRQHQ� LQ� HLQHU
.ROOLVLRQV]HOOH�JHZRQQHQ�ZHUGHQ�>�������@�
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��

��� 2Q�OLQH�$3&,����06�6WXGLHQ�VHNXQGlUHU�RUJDQLVFKHU�$HURVROH
,Q�HLQHU�5HLKH�YRQ�DNWXHOOHQ�6WXGLHQ�NRQQWHQ�ZHUWYROOH�,QIRUPDWLRQHQ��EHU�GLH�FKHPLVFKH
=XVDPPHQVHW]XQJ� VHNXQGlUHU� RUJDQLVFKHU� $HURVROH�� ZHOFKH� GXUFK� GLH� 5HDNWLRQ� YRQ
0RQRWHUSHQHQ�PLW�2]RQ�LQ�5HDNWLRQVNDPPHUQ�JHQHULHUW�ZXUGHQ��PLWWHOV�XQWHUVFKLHGOLFKHU
DQDO\WLVFKHU�0HWKRGHQ�ZLH�+3/&�(6,����06Q��+3/&�$3&,�06Q��*&�&,�06��*&�(,�06
XQG�)7,5�HU]LHOW�ZHUGHQ�>���������������������������������@��,Q�GLHVHQ�$UEHLWHQ�ZXUGH�GLH
%LOGXQJ� YRQ� VFKZHUIO�FKWLJHQ� PXOWLIXQNWLRQHOOHQ� &DUERQVlXUHQ� EHL� GHU� 2]RQRO\VH� YRQa�3LQHQ�� b�3LQHQ�� 6DELQHQ�� D��&DUHQ� XQG� /LPRQHQ� �VLHKH� $EE����� �EHUHLQVWLPPHQG
QDFKJHZLHVHQ��7DE�����

7DE�����$XIOLVWXQJ�GHU�DQKDQG�YRQ�2II�OLQH�6WXGLHQ�]XU�2]RQRO\VH�YRQ�0RQRWHUSHQHQ� �a�3LQHQ�b�3LQHQ�� 6DELQHQ�� D��&DUHQ� XQG� /LPRQHQ�� FKDUDNWHULVLHUWHQ� PXOWLIXQNWLRQHOOHQ� &DUERQVlXUHQ�SURGXNWH�
&DUERQVlXUH a�3LQHQ b�3LQHQ 6DELQHQ D��&DUHQ /LPRQHQ
&��'LFDUERQVlXUH�0:���� [ [ [ [ [
&���+\GUR[\NHWRFDUERQVlXUH��0:���� [ [ [ [ [
&��.HWRFDUERQVlXUH�,VRPHUH��0:���� [ [ [ [ [
&��'LFDUERQVlXUH��0:���� [ [ [ [
&���.HWRFDUERQVlXUH��0:���� [ [ [ [
.HWR�'LFDUERQVlXUH��0:���� [
.HWR�.HWRFDUERQVlXUH��0:���� [
.HWR�$OGRFDUERQVlXUH��0:���� [

,Q� $EELOGXQJ� ��� VLQG� GLH� DXIJHQRPPHQHQ� 2Q�OLQH� $3&,����06�6SHNWUHQ� GHU
2[LGDWLRQVSURGXNWH� GDUJHVWHOOW�� ZHOFKH� EHL� GHU� 2]RQRO\VH� GHU� REHQ� JHQDQQWHQ
0RQRWHUSHQH� EHL� UHO�� )HXFKWHQ� ]ZLVFKHQ� ���� XQG� ����� JHELOGHW�ZXUGHQ��:LH� EHUHLWV� LQ
.DSLWHO� ,,��$EVFKQLWW���HUOlXWHUW�ZXUGH�� HQWVSULFKW� LQ�GHU�5HJHO� MHGHV� LP�$3&,�6SHNWUXP
EHREDFKWHWH�6LJQDO�GHQ�>0�+@��,RQHQ�HLQHV�2[LGDWLRQVSURGXNWV�>���@��'DUDXV�HUJLEW�VLFK�
GD�� I�U� DOOH� LQ� 7DEHOOH��� DXIJHOLVWHWHQ� &DUERQVlXUHSURGXNWH� �EHUHLQVWLPPHQGH� >0�+@�
�,RQHQ� LQ� GHQ�2Q�OLQH�$3&,����06�6SHNWUHQ� SULQ]LSHOO�ZLHGHUJHIXQGHQ�ZHUGHQ��'DU�EHU
KLQDXV� VLQG� 6LJQDOH� YRQ� >0�+@��,RQHQ�ZHLWHUHU�2[LGDWLRQVSURGXNWH�PLW� HLQHP�0DVVH� ]X
/DGXQJVYHUKlOWQLV�YRQ�����XQG����� LQ�GHQ�6SHNWUHQ�YRQ� ]��%��a�3LQHQ�XQG�/LPRQHQ�]X
HUNHQQHQ�� (QWVSUHFKHQGH� &DUERQVlXUHSURGXNWH� ZXUGHQ� LQ� GHQ� REHQ� ]LWLHUWHQ� 2II�OLQH�
6WXGLHQ�QLFKW�GHWHNWLHUW�
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��

$EE������ $XVFKQLWWH� YRQ� $3&,�0DVVHQVSHNWUHQ� YRQ� PLWWHOIO�FKWLJHQ� ELVVFKZHUIO�FKWLJHQ�2[LGDWLRQVSURGXNWHQ��GLH
EHL� GHU� 2]RQRO\VH� YRQ� a�3LQHQ� �D��b�3LQHQ��E���6DELQHQ��F���D��&DUHQ��G��XQG/LPRQHQ� �H�� PLWWHOV� 2Q�OLQH� $3&,����,706�GHWHNWLHUW�ZXUGHQ�
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��

=XQlFKVW� DEHU� ZHUGHQ� GLH� ELVKHU� EHNDQQWHQ� GUHL� XQWHUVFKLHGOLFKHQ� 3URGXNWNODVVHQ
�'LFDUERQVlXUHQ�� 2[RFDUERQVlXUHQ� XQG� +\GUR[\FDUERQVlXUHQ�� LP� +LQEOLFN� DXI� LKUH
MHZHLOV�FKDUDNWHULVWLVFKHQ�)UDJPHQWLHUXQJVPXVWHU�XQWHUVXFKW��(LQH�GHWDLOOLHUWH�'LVNXVVLRQ
HLQ]HOQHU� )UDJPHQWLHUXQJVZHJH� VROO� GDEHL� ]X� HLQHP� EHVVHUHQ� 9HUVWlQGQLV� GHU
=HUIDOOVSUR]HVVH� QHJDWLYHU� ,RQHQ� XQWHU� ,RQHQIDOOHQEHGLQJXQJHQ� I�KUHQ�� $XIEDXHQG� DXI
GLHVHQ�6WXGLHQ�ZLUG�LP�$QVFKOX��GLH�FKHPLVFKH�&KDUDNWHULVLHUXQJ�GHU�ELVKHU�XQEHNDQQWHQ
2[LVDWLRQVSURGXNWH� PLW� PRODUHQ� 0DVVHQ� YRQ� ����J�PRO��� XQG� ����J�PRO��� DQKDQG� LKUHU
06Q�6SHNWUHQ� HUIROJHQ�� 'LH� LP� ZHLWHUHQ� YRUJHVWHOOWHQ� 3URGXNWH� ZXUGHQ� JHPl�� GHP
1RPHQNODWXUYRUVFKODJ� YRQ� /$56(1� (7� $/�� >���@� EH]HLFKQHW�� 'LH� 2[LGDWLRQVSURGXNWH
N|QQHQ� GHQ� MHZHLOLJHQ� ELRJHQHQ� 9RUOlXIHUVXEVWDQ]HQ� DQKDQG� GHU� HUVWHQ� RGHU� ]ZHLWHQ
:RUWVLOEH�LKUHU�7ULYLDOQDPHQ�ZLH�IROJW�]XJHRUGHW�ZHUGHQ��³SLQ´�I�U�a�3LQHQ�XQG�b�3LQHQ�
³VDELQ´�I�U�6DELQHQ��³FDU´�I�U�D��&DUHQ�XQG�³OLPR´�I�U�/LPRQHQ�

����� 'LFDUERQVlXUHQ

$EE������ 'LFDUERQVlXUHQ� DXV� GHU� *DVSKDVHQR]RQRO\VH� YHUVFKLHGHQHU� 0RQRWHUSHQH�� GLH� PLWWHOV2Q�OLQH�$3&,����06Q�GHWHNWLHUW�XQG�FKHPLVFK�FKDUDNWHULVLHUW�ZXUGHQ�

'LH�GXUFKJHI�KUWHQ�2Q�OLQH�$3&,����06Q�8QWHUVXFKXQJHQ�]HLJWHQ�EHL�GHU�2]RQRO\VH�YRQ
DOOHQ� XQWHUVXFKWHQ� 92&V� GLH� %LOGXQJ� YRQ� 'LFDUERQVlXUHQ� �$EE������� 'LH� %HREDFKWXQJ
YRQ�>0�+@��,RQHQ�EHL�P�]�����GHXWHWH�DXI�GLH�%LOGXQJ�GHU�&��'LFDUERQVlXUHQ�1RUSLQ��XQG1RUVDELQVlXUH��ZlKUHQG�>0�+@��,RQHQ�EHL�P�]�����YHUPXWOLFK�GLH�&��'LFDUERQVlXUHQ�3LQ���6DELQ���D��&DUHQ��XQG�/LPRQVlXUH�GDUVWHOOHQ��'D�HLQ]HOQH�3URGXNWH� VRZRKO�YRQ�a�3LQHQ
DOV�DXFK�YRQ�b�3LQHQ�JHELOGHW�ZXUGHQ��ZXUGHQ�HQWVSUHFKHQGH�9HUELQGXQJHQ�PLW�3�E]Z��3�
LP�IROJHQGHQ�JHNHQQ]HLFKQHW��1LFKW�VSH]LHOO�JHNHQQ]HLFKQHW�3URGXNWH�GHU�3LQHQR[LGDWLRQ
EH]LHKHQ�VLFK�QXU�DXI�a�3LQHQ��'LH�LP�ZHLWHUHQ�GLVNXWLHUWHQ�)UDJPHQWH�GHSURWRQLHUWHU�&��XQG� &��'LFDUERQVlXUHQ�� ZHOFKH� EHL� 06�06�([SHULPHQWHQ� EHREDFKWHW� ZXUGHQ�� VLQG� LQ
7DEHOOH��� DXIJHI�KUW�� 'LH� UHO�� +lXILJNHLWHQ� GHU� LQ� GHQ� 06�06�6SHNWUHQ� EHREDFKWHWHQ
)UDJPHQWLRQHQ�VLQG�DQKDQG�GHU�9HUOXVWH�GHU�HQWVSUHFKHQGHQ�1HXWUDOWHLOFKHQ�PLW�[��������
[[���������[[[���������[[[[��������DQG�[[[[[� ��������%DVLVVLJQDO��UHO��6LJQDOLQWHQVLWlW
GDUJHVWHOOW�� 'LH� 6WR�HQHUJLHQ� ZXUGHQ� VR� JHZlKOW�� GD�� GLH� UHO�� +lXILJNHLWHQ� GHU
>0�+@��(OWHUQLRQHQ� LQ� HLQHP� %HUHLFK� YRQ� �� ELV� ����� EH]RJHQ� DXI� GDV� %DVLVVLJQDO� LP
06�06�6SHNWUXP�ODJHQ�

&22+

&22+

&22+

&22+

&22+

&22+

&22+

&22+
&22+

&22+ &22+

&22+

1RUSLQVlXUH&�+��2�

1RUVDELQVlXUH&�+��2�

3LQVlXUH&�+��2�

6DELQVlXUH&�+��2�

��&DUHQVlXUH&�+��2�

/LPRQVlXUH&�+��2�
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��

7DE����� =XVDPPHQVWHOOXQJ� GHU� 2Q�OLQH� $3&,����06�06�'DWHQ� ]XU� &KDUDNWHULVLHUXQJ� YRQ'LFDUERQVlXUHQ�PLW�XQWHUVFKLHGOLFKHQ�0RQRWHUSHQYRUOlXIHUQ�
06�06�6SHNWUHQYRQ�'LFDUERQVlXUHQ >0�+@� �+�2 �&2� �+�2

�&2�

P�]
��

1RUSLQVlXUH ��� [ [[[[[ [ [
1RUVDELQVlXUH ��� [ [[[[[ [ [
3LQVlXUH��3� ��� [[[ [[[[[ [ [
3LQVlXUH��3�� ��� [[ [[[[[ [
6DELQVlXUH ��� [[ [[[[[ [
��&DUHQVlXUH ��� [[ [[[[[ [

9RQ� GHQ� YHUVFKLHGHQHQ� LQ� 7DEHOOH��� DXIJHOLVWHWHQ� 'LFDUERQVlXUHQ� ZXUGHQ� GLH
>0�+@��,RQHQ� YRQ� 1RUSLQVlXUH� �P�]������ XQG� 3LQVlXUH� �P�]������ DXI� %DVLV� GHU
06Q�6SHNWUHQ�LKUHU�5HIHUHQ]VXEVWDQ]HQ�LGHQWLIL]LHUW��:LH�LQ�7DEHOOH���]X�VHKHQ�LVW��]HLJWHQ
GLH� 06�06�6SHNWUHQ� GHSURWRQLHUWHU� 'LFDUERQVlXUHQ� GHU� YHUVFKLHGHQHQ� 0RQRWHUSHQH
�EHUHLQVWLPPHQG�HLQH�PRGHUDWH�$EVSDOWXQJ�YRQ�+�2�����'D��ZLH�DXFK� HLQH�JHULQJI�JLJZHQLJHU� HIIL]LHQWH�$EVSDOWXQJ� YRQ�+�2� ����'D�� SOXV� &2�� ����'D��� ZlKUHQG� GDV� MHZHLOVLQWHQVLYVWH� 7RFKWHULRQHQVLJQDO� GXUFK� GHQ� 9HUOXVW� YRQ� &2�� ���� 'D�� JHELOGHW� ZXUGH�� 'LH$EVSDOWXQJ� YRQ� +�2� ZDU� LP� DOOJHPHLQHQ� ZHQLJHU� HIIL]LHQW� I�U� GLH� GHSURWRQLHUWHQ&��'LFDUERQVlXUHQ� DOV� I�U� >0�+@��,RQHQ� GHU� XQWHUVXFKWHQ�&��'LFDUERQVlXUHQ�� ,Q� HLQLJHQ06�06�6SHNWUHQ�ZXUGHQ� ]XGHP� FKDUDNWHULVWLVFKH�)UDJPHQWLRQHQ� EHL�P�]���� EHREDFKWHW�
ZHOFKH� GXUFK� GLH� %LOGXQJ� YRQ� >0�+@��,RQHQ� YRQ� $FHWRQ� ����'D�� LQ� VHLQHU� (QRO�)RUP
HUNOlUW�ZXUGHQ�
)�U� GLH� (QWZLFNOXQJ� HLQHV� EHVVHUHQ� 9HUVWlQGLVVHV� YRQ� )UDJPHQWLHUXQJVZHJHQ
GHSURWRQLHUWHU� 'LFDUERQVlXUHQ� ELRJHQHQ� 8UVSUXQJV� ZXUGHQ� GLH� VWR�LQGX]LHUWHQ
'LVVR]LDWLRQVPHFKDQLVPHQ� YRQ� >0�+@��,RQHQ� YRQ� 3LQVlXUH� PLWWHOV� 06��� XQG
06��([SHULPHQWHQ� GHWDLOOLHUW� XQWHUVXFKW�� 'LH� 06��6SHNWUHQ� YRQ� >0�+�+�2@��7RFKWHU�LRQHQ� EHL�P�]� ���� GHU� 3LQVlXUH� ZDUHQ� GXUFK� HLQH� VWDUNH� $EVSDOWXQJ� YRQ� &2�� ����'D�FKDUDNWHULVLHUW�� %HLGH� 06Q�6SHNWUHQ� VLQG� LQ� $EELOGXQJ���� GDUJHVWHOOW�� $XI� %DVLV� GHU
EHREDFKWHWHQ�)UDJPHQWLRQHQ�NRQQWH�HLQ�YROOVWlQGLJHU�'LVVR]LDWLRQVZHJ� I�U� >0�+@��,RQHQ
GHU�3LQVlXUH�KHUJHOHLWHW�ZHUGHQ��GHU�QDFKIROJHQG�LQ�$EELOGXQJ����GDUJHVWHOOW�LVW�
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$EE������2Q�OLQH�$3&,����06���XQG��06��6SHNWUHQ�YRQ�GHSURWRQLHUWHU�3LQVlXUH��&�+��2�
���

=XU� $XINOlUXQJ� GHU� MHZHLOLJHQ� 'LVVR]LDWLRQVYHUOlXIH� DXVJHKHQG� YRQ� +�2�� ����'D�� XQG&2��� ���� 'D�� $EVSDOWXQJHQ� ZXUGHQ� )UDJPHQWLHUXQJVZHJH� YRUJHVFKODJHQ�� EHL� ZHOFKHQHLQH�'HSURWRQLHUXQJ�SULQ]LSLHOO�DQ�EHLGHQ�&DUER[\OJUXSSHQ�YRQ�3LQVlXUH�VWDWWILQGHQ�NDQQ
�$EE������� %HL�$EVSDOWXQJ� YRQ�&2�� ����'D�� YROO]LHKW� VLFK� HLQH�ZHLWHUH� )UDJPHQWLHUXQJYRQ� >0�+�&2�@��,RQHQ� YRQ� 3LQVlXUH� XQWHU� )UHLVHW]XQJ� YRQ�+�2� ����'D�� �$EE�� �����'LH6WDELOLVHUXQJ� GHU� JHELOGHWHQ� &�+��2��,RQHQ� �P�]������ NDQQ� PLWWHOV� HLQHU� &\FOLVLHUXQJV�
UHDNWLRQ� XQWHU� %LOGXQJ� YRQ� $QLRQHQ� YRQ� ����'LPHWKO\F\FORKH[DQ�GLHQ�RQ� �QLFKW
GDUJHVWHOOW��RGHU�DEHU�GXUFK�GLH�$EVSDOWXQJ�YRQ�&\FORSHQWDGLHQ��&�+���XQWHU�%LOGXQJ�YRQ$FHWRQDQLRQHQ� �P�]����� HUIROJHQ�� 'DU�EHU� KLQDXV� NDQQ� HLQH� 6WDELOLVLHUXQJ� HEHQVR� DOV
)ROJH� GHU� 'HSURWRQLHUXQJ� YRQ� 3LQVlXUH� DQ� GHU� �&+��&22+� *UXSSH� HUIROJHQ�� ZREHL]XQlFKVW� GXUFK� $EVSDOWXQJ� YRQ� +�2� HLQH� &�+��2�

��.HWHQYHUELQGXQJ� �P�]������ JHELOGHW
ZLUG� XQG� GXUFK� )UHLVHW]XQJ� YRQ� &2�� QDFKIROJHQG� GLH� %LOGXQJ� YRQ� &�+��2��,RQHQ
�P�]������VWDWWILQGHW��$EE������YHUJO��$EE�����
&
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,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE������ $XI� %DVLV� YRQ� 06��� XQG� 06��6WXGLHQ� YRUJHVFKODJHQH� )UDJPHQWLHUXQJVZHJHGHSURWRQLHUWHU�VWR�DNWLYLHUWHU�0ROHN�OH�YRQ�3LQVlXUH��&�+��2�
���
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

����� 2[RFDUERQVlXUHQ

$EE������2[RFDUERQVlXUHQ� DXV� GHU�*DVSKDVHQR]RQRO\VH� YHUVFKLHGHQHU�0RQRWHUSHQH�� GLH�PLWWHOV2Q�OLQH�$3&,����06Q�GHWHNWLHUW�XQG�FKHPLVFK�FKDUDNWHULVLHUW�ZXUGHQ�

'LH� JU|�WH� *UXSSH� GHU� EHL� GHU� 2]RQRO\VH� YRQ� 0RQRWHUSHQHQ� JHELOGHWHQ
&DUERQVlXUHSURGXNWH� VWHOOHQ� GLH� 2[RFDUERQVlXUHQ� GDU�� 'LH� DP� ,6$6� GXUFKJHI�KUWHQ
2Q�OLQH�$3&,����06�6WXGLHQ�GHXWHQ�DXI�GLH�%LOGXQJ�YRQ�3LQRQVlXUH��3��3����6DELQRQVlXUH�
��&DURQDO���&DURQVlXUH� XQG� /LPRQRQVlXUH� VRZLH� HQWVSUHFKHQGHU� &��2[RFDUERQVlXUHQ�$EE�������)�U�GLHVH�2[LGDWLRQVSURGXNWH�ZXUGHQ�HQWVSUHFKHQGH�>0�+@��,RQHQ�EHL�P�]����
E]Z�� P�]� ���� LQ� GHQ� 0DVVHQVSHNWUHQ� GHU� XQWHUVXFKWHQ� 5HDNWLRQVPLVFKXQJHQ� GHU
0RQRWHUSHQ�2]RQRO\VH� GHWHNWLHUW� �VLHKH� $EE������� ,Q� DQDORJHU� :HLVH� GHXWHQ� GLH
06�6SHNWUHQ�DXI�GLH�%LOGXQJ�ZHLWHUH�.HWRFDUERQVlXUHQ��ZLH����2[R�SLQRQVlXUH��P�]�����
XQG�.HWR�OLPRQRQVlXUH� �P�]������EHL�GHU�2]RQRO\VH�YRQ�a�3LQHQ�XQG�b�3LQHQ�E]Z��YRQ
/LPRQHQ� �$EE������� 9RQ� GHQ� JHQDQQWHQ� 2[LGDWLRQVSURGXNWHQ� NRQQWH� DOOHUGLQJV� QXU
3LQRQVlXUH� DQKDQG� GHU� NRPPHU]LHOO� YHUI�JEDUHQ�5HIHUHQ]VXEVWDQ]� HLQGHXWLJ� LGHQWLIL]LHUW
ZHUGHQ��'LH�%LOGXQJ�YRQ�6DELQRQVlXUH�ZXUGH�KLHU�HUVWPDOLJ�YRUJHVFKODJHQ�
:LH� DXV� 7DEHOOH��� ]X� HQWQHKPHQ� LVW�� ZHLVW� HLQ� W\SLVFKHV� )UDJPHQWLHUXQJVPXVWHU� YRQ
&��+��2�

��2[RFDUERQVlXUHDQLRQHQ�HLQ�VHKU�LQWHQVLYHV�6LJQDO�I�U�GLH�$EVSDOWXQJ�YRQ�&2�����'D��XQG�VFKZlFKHUH�6LJQDOH�I�U�GLH�)UHLVHW]XQJ�YRQ�+�2�����'D��XQG�ELVZHLOHQ�YRQ&2�����'D�� DXI�� )�U� GHQ� )DOO�� GD�� NHLQ� &2� YRQ� GHQ� MHZHLOLJHQ� >0�+@��(OWHUQLRQHQ
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

DEJHVSDOWHQ� ZLUG�� NRPPW� HV� ]XU� %LOGXQJ� FKDUDNWHULVWLVFKHU� )UDJPHQWLRQHQ� EHL� P�]���
�7DE�����

7DE����� =XVDPPHQVWHOOXQJ� GHU� 2Q�OLQH� $3&,����06�06�'DWHQ� ]XU� &KDUDNWHULVLHUXQJ� YRQ2[RFDUERQVlXUHQ�PLW�XQWHUVFKLHGOLFKHQ�0RQRWHUSHQYRUOlXIHUQ�
06�06�6SHNWUHQ�YRQ2[RFDUERQVlXUHQ >0�+@� �+�2 �&2 �&2� �&�+�2� �+�2

�&2�

�&�+�2 �&2�

�&2
P�]
��

3LQRQVlXUH��3� ��� [ [[[[[ [[[
3LQRQVlXUH��3�� ��� [ [ [[[[[ [
1RUSLQRQVlXUH��3� ��� [ [ [[[[[ [[[
1RUSLQRQVlXUH��3�� ��� [ [ [[[[[ [
6DELQRQVlXUH ��� [ [ [[[[[ [
/LPRQRQVlXUH ��� [ [[[[[ [[
1RUOLPRQRQVlXUH ��� [ [ [[[[[ [
���2[R�SLQRQVlXUH��3�� ��� [ [ [[[[[ [ [ [
���2[R�SLQRQVlXUH��3� ��� [ [ [[[[[ [ [ [

��&DURQ��DOVlXUH ��� [ [[ [[[[[ [
1RU���FDURQ��DOVlXUH ��� [[ [[[[[ [[[[ [[
6DELQDOVlXUH ��� [ [ [[[[[
.HWR�OLPRQRQVlXUH ��� [[[ [[ [ [ [[[[[

$OV�%HLVSLHO�VLQG�GLH�06���XQG�06��6SHNWUHQ�GHU�3LQRQVlXUH�LQ�$EELOGXQJ����GDUJHVWHOOW�
'XUFK� GLH� VWR�LQGX]LHUWH� 'LVVR]LDWLRQ� YRQ� >0�+�&2�@��7RFKWHULRQHQ� GHU� 3LQRQVlXUHZXUGHQ� +LQZHLVH� DXI� GLH� FKHPLVFKH� 6WUXNWXU� GHU� LP� 06�06�6SHNWUXP� EHREDFKWHWHQ
7RFKWHULRQHQ� EHL� P�]� ��� HUKDOWHQ�� 'D� GLHVH� )UDJPHQWLRQHQ� �P�]� ���� DOV� )ROJH� HLQHU
XQPLWWHOEDUHQ� )UHLVHW]XQJ� YRQ� &�+���1HXWUDOWHLOFKHQ� ���� 'D�� JHELOGHW� ZHUGHQ�� ZLUG� GLH%LOGXQJ�YRQ�$FHWRQDQLRQHQ��P�]�����DQJHQRPPHQ�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE������2Q�OLQH�$3&,����06���XQG��06��6SHNWUHQ�YRQ�GHSURWRQLHUWHU�3LQRQVlXUH��&��+��2�
���

$QKDQG� GHU� LQ� $EELOGXQJ���� GDUJHVWHOOWHQ� (UJHEQLVVH� GHU� 06Q�8QWHUVXFKXQJHQ� ZXUGHQ
GHWDLOOLHUWH� )UDJPHQWLHUXQJVZHJH� GHSURWRQLHUWHU� 3LQRQVlXUHPROHN�OH� �P�]������ HUDUEHLWHW
�YHUJO��$EE�������*HPl��GHU�K|KHUHQ�*DVSKDVHQD]LGLWlW�GHU�&DUER[\OJUXSSH�LP�9HUJOHLFK
]XU�.HWRJUXSSH�ZLUG� HLQH�'HSURWRQLHUXQJ�GHU�3LQRQVlXUH� ]XU�%LOGXQJ�YRQ� >0�+@��,RQHQ
�P�]������ �EHUZLHJHQG� DQ� GHU� &DUERQVlXUHIXQNWLRQ� VWDWWILQGHQ�� 'HPHQWVSUHFKHQG� LVW� LQ
hEHUHLQVWLPPXQJ�PLW�GHP�EHREDFKWHWHQ�)UDJPHQWLHUXQJVPXVWHU�GLH�$EVSDOWXQJ�YRQ�&2�����'D�� XQWHU�%LOGXQJ� YRQ� >0�+�&2�@��)UDJPHQWLRQHQ� EHL�P�]����� VWDUN� EHYRU]XJW�� $OV
)ROJH�HLQHU�ZHLWHUHQ�6WDELOLVLHUXQJ�GHU�JHELOGHWHQ�&�+��2�

��,RQHQ�-�ZDKUVFKHLQOLFK�PLWWHOV
HLQHU�ODGXQJVLQGX]LHUWHQ�5LQJVFKOX�UHDNWLRQ�-�NDQQ�HLQ�ZHLWHUHU�=HUIDOO�XQWHU�)UHLVHW]XQJ
VWDELOHU�&\FOREXWHQVSH]LHV� HUIROJHQ��$OV�(UJHEQLV� GLHVHU� ODGXQJVLQGX]LHUWHQ�'LVVR]LDWLRQ
OLHJHQ� ZLHGHUXP� GHSURWRQLHUWH� $FHWRQPROHN�OH� EHL� P�]���� YRU�� ZREHL� .HWR�(QRO�
7DXWRPHULH� GLH� 'HORNDOLVLHUXQJ� GHU� QHJDWLYHQ� /DGXQJ� XQG� VRPLW� GLH� 6WDELOLVLHUXQJ� GHV
0ROHN�OV�HUP|JOLFKW��$EE������
'LH�ZHQLJHU�EHYRU]XJWH�DEHU�VLJQLILNDQWH�$EVSDOWXQJ�YRQ�+�2�����'D��YRQ�>0�+@��,RQHQ
GHU� 3LQRQVlXUH� LVW� KLQJHJHQ� OHLFKWHU� ]X� HUNOlUHQ�� ZHQQ� DQJHQRPPHQ� ZLUG�� GD�� GLH
&DUERQ\OJUXSSH�GHSURWRQLHUW�YRUOLHJW��$EE�������$OWHUQDWLY�N|QQWH�DXFK�HLQH�8PODJHUXQJ
GHU� GHSURWRQLHUWHQ� &DUER[\OJUXSSH� PLW� HLQHU� /DGXQJVZDQGHUXQJ� GXUFK� 6WR�DNWLYLHUXQJ
YRUOLHJHQ�� 8QDEKlQJLJ� GDYRQ� GHXWHW� GLH� FKHPLVFKH� 6WUXNWXU� GHU� 3LQRQVlXUH� DXI� HLQH
ODGXQJVLQGX]LHUWH�LQWHUQH�&\FOLVLHUXQJ�KLQ��ZHOFKH�]XP�HLQHQ�GLH�)UHLVHW]XQJ�HLQHV�+�2�0ROHN�OV� HUOHLFKWHUW� XQG� ]XP� DQGHUHQ� GLH� 9RUDXVVHW]XQJ� I�U� HLQH� 'HORNDOLVLHUXQJ� GHU
QHJDWLYHQ� /DGXQJ� XQG� GHPQDFK� HLQHU� 6WDELOLVLHUXQJ� GHU� JHELOGHWHQ� &��+��2�

��,RQHQ
�P�]������VFKDIIW��$EE������
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE�� ���� $XI� %DVLV� YRQ� 06��� XQG� 06��6WXGLHQ� YRUJHVFKODJHQH� )UDJPHQWLHUXQJVZHJHGHSURWRQLHUWHU�VWR�DNWLYLHUWHU�0ROHN�OH�YRQ�3LQRQVlXUH��&��+��2�
���

$OV�HLQ�ZHLWHUHV�3URGXNW�GHU�2]RQRO\VH�YRQ�a�3LQHQ��3��ZLH�DXFK�YRQ�b�3LQHQ��3���ZXUGH
���2[R�SLQRQVlXUH�LGHQWLIL]LHUW��'LH�06Q�6SHNWUHQ�GHU�GHSURWRQLHUWHQ����2[R�SLQRQVlXUH
�P�]������VLQG�LQ�$EELOGXQJ����JH]HLJW��,Q�hEHUHLQVWLPPXQJ�PLW�)UDJPHQWLHUXQJVPXVWHUQ
GHU�EHUHLWV�GLVNXWLHUWHQ�>0�+@��,RQHQ�YRQ�&���.HWRFDUERQVlXUHQ�GRPLQLHUW�GLH�$EVSDOWXQJYRQ�&2������'D��GDV�06�06�6SHNWUXP�GLHVHU�9HUELQGXQJ��YHUJO��7DE���XQG�$EE������

$EE������2Q�OLQH�$3&,����06���XQG��06��6SHNWUHQ�GHSURWRQLHUWHU����2[R�SLQRQVlXUH��&��+��2�
���

,P�*HJHQVDW]�]X�GHQ�&���.HWRFDUERQVlXUHQ�ZXUGH� HLQH�HIIHNWLYHUH�)UHLVHW]XQJ�YRQ�+�2����'D��ZLH�DXFK�GHU�9HUOXVW�HLQHV�1HXWUDOWHLOFKHQV�YRQ����'D��&�+�2���I�U�>0�+@��,RQHQ
GHU� ���2[R�SLQRQVlXUH� LP�06�06�6SHNWUXP� EHREDFKWHW�� ,P� HEHQIDOOV� LQ� $EELOGXQJ� ��
GDUJHVWHOOWHQ� 06��6SHNWUXP� �P�]������� P�]� ����� ]HLJW� VLFK� HLQH� VWDUN� EHYRU]XJWH
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EVSDOWXQJ� YRQ� +�2� ����'D�� VRZLH� GHU� 9HUOXVW� YRQ� &2� ���� 'D��� $QKDQG� GLHVHUVSH]LILVFKHQ� )UDJPHQWLHUXQJHQ� Ol�W� VLFK� EHOHJHQ�� GD�� QHEHQ� GHU� .HWRJUXSSH� HLQH
]XVlW]OLFKH�$OGHK\GJUXSSH�LP�0ROHN�O�YRUOLHJW�
8QWHU�%HU�FNVLFKWLJXQJ� GHU� 7DWVDFKH�� GD�� GLH� )UHLVHW]XQJ� YRQ�+�2� E]Z�� YRQ�+�2� SOXV&2�� EHL� $QZHVHQKHLW� HLQHU� $OGHK\GJUXSSH� VWDUN� EHJ�QVWLJW� LVW�� GHXWHW� LP� )DOO� YRQD��&DUHQ�GDV�06�06�6SHNWUXP�YRQ�>0�+@��,RQHQ�EHL�P�]�����DXI�GLH�EHYRU]XJWH�%LOGXQJ
YRQ���&DURQDOVlXUH�XQG�QLFKW�GHU� HQWVSUHFKHQGHQ�&���.HWRFDUERQVlXUH���&DURQVlXUH�KLQ�YHUJO��7DE�����,P�9HUJOHLFK�GD]X�ZXUGH�]��%��I�U�a�3LQHQ�XQG�b�3LQHQ�QXU�GLH�%LOGXQJ�GHU
&���.HWRFDUERQVlXUHQ� QDFKJHZLHVHQ�� 'DU�EHU� KLQDXV� GHXWHQ� GLH� )UDJPHQWLHUXQJVPXVWHUYRQ� &��2[RFDUERQVlXUH� >0�+@��,RQHQ� EHL� P�]����� YRQ� D��&DUHQ� XQG� 6DELQHQ� �VLHKH
7DE����� HEHQIDOOV� DXI� HLQH� EHYRU]XJWH� %LOGXQJ� GHU� MHZHLOV� PLW� HLQHU� $OGHK\GJUXSSH
VXEVWLWXLHUWHQ� &DUERQVlXUHQ� KLQ�� <8� (7� $/�� >���@� EHULFKWHWHQ� ]XHUVW� �EHU� GLH� %LOGXQJ
LVRPHUHU� 6lXUHVSH]LHV� DOV� 3URGXNWH� GHU� 2]RQRO\VH� YRQ� a�3LQHQ�� b�3LQHQ�� 6DELQHQ� XQGD��&DUHQ��ZLH� ]��%��1RUSLQRQ��� 3LQDO���� XQG� 3LQDO���VlXUH� YRQ�a�3LQHQ� XQG�*/$6,86� (7
$/��>���@� FKDUDNHULVLHUWHQ� ]��%�� 1RUOLPRQRQVlXUH� XQG� /LPRQDOVlXUH� DXI� %DVLV� YRQ
+3/&�06�8QWHUVXFKXQJHQ�GHU�2]RQRO\VHSURGXNWH�YRQ�/LPRQHQ�
(LQ� YHUJOHLFKVZHLVH� XQJHZ|KQOLFKHV� )UDJPHQWLHUXQJVPXVWHU� ZXUGH� EHL� GHU
VWR�LQGX]LHUWHQ�'LVVR]LDWLRQ�HLQHV�2]RQRO\VHSURGXNWV�YRQ�/LPRQHQ�PLW�>0�+@��,RQHQ�EHL
P�]�����EHREDFKWHW��YHUJO��7DE������%DVLHUHQG�DXI�GHQ�YRUOLHJHQGHQ�06Q�6SHNWUHQ�ZLUG�I�U
GLH�FKHPLVFKH�6WUXNWXU�GLHVHV�3URGXNWV�GLH�GHU�.HWR�OLPRQRQVlXUH�YRUJHVFKODJHQ� �YHUJO�
$EE�������%HL� GHU� %LOGXQJ� GLHVHV� 3URGXNWV� HUIROJW� HLQ� ]ZHLWHQ�$QJULII� YRQ�2]RQ� DQ� GHU
H[R]\NOLVFKHQ�'RSSHOELQGXQJ�YRQ�/LPRQHQ� >���@��'DV�HQWVSUHFKHQGH�06�06�6SHNWUXP
]HLJW� HLQH� VWDUN� EHYRU]XJWH� 1HXWUDOWHLOFKHQDEVSDOWXQJ� YRQ� ���'D�� GLH� PLW� GHU
YRUJHVFKODJHQHQ� 6WUXNWXU� �EHUHLQVWPPW� �$EE������� $OV� )ROJH� GHU� 6WR�DNWLYLHUXQJ� GHU
>0�+@��,RQHQ� GHU� .HWR�OLPRQRQVlXUH� ILQGHW� HLQH� ODGXQJVLQGX]LHUWH� 5LQJVFKOX�UHDNWLRQ
VWDWW�� ZHOFKH� ]XU� )UHLVHW]XQJ� YRQ� &\FOREXWDQRQ� ����'D�� I�KUW�� 'LH� VWDUNH� %HYRU]XJXQJ
GLHVHV�PDUNDQWHQ�)UDJPHQWLHUXQJVZHJV�NDQQ�GXUFK�GLH�RIIHQVLFKWOLFK�KRKH�6WDELOLWlW� GHV
JHELOGHWHQ�1HXWUDOWHLOFKHQV�ZLH�DXFK�GHV�>0�+���@��7RFKWHULRQV��P�]������LQ�GHU�*DVSKDVH
HUNOlUW�ZHUGHQ�

$EE������ $XI� %DVLV� YRQ� 2Q�OLQH� $3&,�06�06�6WXGLHQ� YRUJHVFKODJHQHU� +DXSWIUDJPHQWLHUXQJV�ZHJ�GHSURWRQLHUWHU�VWR�DNWLYLHUWHU�0ROHN�OH�YRQ�.HWR�OLPRQRQVlXUH��&��+��2�
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,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

����� +\GUR[\FDUERQVlXUHQ

$EE�� ���� +\GUR[\FDUERQVlXUHQ� DXV� GHU� *DVSKDVHQR]RQRO\VH� YHUVFKLHGHQHU� 0RQRWHUSHQH�� GLHPLWWHOV�2Q�OLQH�$3&,����06Q�GHWHNWLHUW�XQG�FKHPLVFK�FKDUDNWHULVLHUW�ZXUGHQ�

'LH� %LOGXQJ� YRQ� &���+\GUR[\FDUERQVlXUHQ� ZXUGH� HUVW� N�U]OLFK� LQ� $UEHLWHQ� ]XU*DVSKDVHQR]RQRO\VH� YRQ� 0RQRWHUSHQHQ� XQWHU� 9HUZHQGXQJ� YRQ� 5HDNWLRQVNDPPHUQ
EHULFKWHW� >����� ���@�� ,P� 5DKPHQ� GHU� KLHU� YRUJHVWHOOWHQ� $UEHLWHQ� ZXUGHQ� HUVWPDOLJ� HLQH
&��+\GUR[\�R[R�FDUERQVlXUH� XQG� HLQ� &��'LK\GUR[\GLHWKHU� DOV� 3URGXNWH� GHUa�3LQHQ�2]RQ�5HDNWLRQ�YRUJHVFKODJHQ��$EE�������bKQOLFKH�9HUELQGXQJHQ��&��+��2���XQG&��+��2���VXEVWLWXLHUWH�&\FOREXW\OIRUPLDWH��ZXUGHQ�DXI�%DVLV�YRQ�*&�06�'DWHQ�YRQ�<8
(7�$/��>���@�DOV�3URGXNWH�GHU�a�3LQHQ�2]RQRO\VH�FKDUDNWHULVLHUW�
'LH� 06�06�'DWHQ� DOOHU� KLHU� XQWHUVXFKWHQ� +\GUR[\FDUERQVlXUHQ� XQG� +\GUR[\HWKHU�
YHUELQGXQJHQ� VLQG� LQ� 7DEHOOH��� ]XVDPPHQJHVWHOOW�� %HL� GHU� 'LVVR]LDWLRQ� GHSURWRQLHUWHU
+\GUR[\FDUERQVlXUHQ�ELRJHQHU�9RUOlXIHUVXEVWDQ]HQ�VLQG�$EVSDOWXQJHQ�YRQ�+�2�����'D�XQWHU�%LOGXQJ�YRQ�>0�+�+�2@��7RFKWHULRQHQ�PLW�GHQ�MHZHLOV�K|FKVWHQ�UHO��+lXILJHLWHQ�LQGHQ�06�06�6SHNWUHQ�VLJQLILNDQW��7DE������'LH�)UHLVHW]XQJ�YRQ�&2������'D��RGHU�YRQ�&2�SOXV�+�2�UHSUlVHQWLHUW� KLQJHJHQ� MHZHLOV� HLQHQ� QXU� XQWHUJHRUGQHWHQ�)UDJPHQWLHUXQJVZHJ�)HUQHU�ZXUGH� HLQH� FKDUDNWHULVWLVFKH�$EVSDOWXQJ� YRQ� ]ZHL�+�2�0ROHN�OHQ� XQWHU�%LOGXQJ
YRQ� >0�+���@��7RFKWHULRQHQ� EHL� P�]����� I�U� >0�+@��,RQHQ� YRQ� ��+\GUR[\�NHWR�
OLPRQRQVlXUH��P�]������EHREDFKWHW��1HEHQ�GHU�HIIL]LHQWHQ�)UHLVHW]XQJ�YRQ�+�2�RGHU�&2�]HLJWHQ� >0�+@��,RQHQ� GHU� EHLGHQ� KLHU� YRUJHVFKODJHQHQ� (WKHUYHUELQGXQJHQ
FKDUDNWHULVWLVFKH�$EVSDOWXQJHQ�YRQ�&�+�2������'D��E]Z��+�2�SOXV�&�+�2���7DE�����

���+\GUR[\�SLQRQVlXUH
&��+��2�

&22+

&+�2+

2

���+\GUR[\���FDURQVlXUH
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2
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

7DE����� =XVDPPHQVWHOOXQJ� GHU� 2Q�OLQH� $3&,����06�06�'DWHQ� ]XU� &KDUDNWHULVLHUXQJ� YRQ+\GUR[\FDUERQVlXUHQ�PLW�XQWHUVFKLHGOLFKHQ�0RQRWHUSHQYRUOlXIHUQ�
06�06�6SHNWUHQ�YRQ
+\GUR[\FDUERQVlXUHQ

>0�+@� �+�2 �+�2
�+�2

�&2� �&�+�2� �+�2
�&2�

�+�2
�&�+�2�

���+\GUR[\�SLQRQVlXUH��3� ��� [[[[[ [[ [
���+\GUR[\�SLQRQVlXUH��3C� ��� [[[[[ [[[ [
��+\GUR[\�VDELQRQVlXUH ��� [[[[[ [[[ [[
���+\GUR[\���FDURQVlXUH ��� [[[[[ [[ [
��+\GUR[\�OLPRQRQVlXUH ��� [[[[[ [
��+\GUR[\�NHWR�OLPRQRQVlXUH ��� [[[[[ [[ [ [[

��+\GUR[\�R[R�SLQVlXUH ��� [[[[[ [[[ [[ [[ [
����'LK\GUR[\�SLQGLHWKHU ��� [[[[[ [[[ [[ [

8P� GLH� YRUJHVFKODJHQHQ� 6WUXNWXUHQ� HLQ]HOQHU� +\GUR[\FDUERQVlXUHQ� ZHLWHU� ]X� VW�W]HQ
VRZLH� GLH� LQWULQVLVFKHQ� (LJHQVFKDIWHQ� LKUHU� >0�+@��,RQHQ� LQ� EH]XJ� DXI� LKUH� PLWWHOV
6WR�DNWLYLHUXQJ� LQGX]LHUWHQ� 'LVVR]LDWLRQVSUR]HVVH� QlKHU� ]X� FKDUDNWHULVLHUHQ�� ZXUGHQ
]XVlW]OLFKH� 2Q�/LQH� $3&,�06��6WXGLHQ� GXUFKJHI�KUW�� ,P� 06��6SHNWUXP� LVROLHUWHU
>0�+�+�2@��)UDJPHQWLRQHQ� �P�]������ GHU� ���+\GUR[\�SLQRQVlXUH� ZXUGHQ� 6LJQDOH� PLW
KRKHQ� UHO�� +lXILJNHLWHQ� DOV� )ROJH� GHU� $EVSDOWXQJHQ� YRQ� &2� ����'D��� &�+�2�� ����'D��+�2� ���� 'D�� XQG� &2�� ���� 'D�� EHREDFKWHW�� ,Q� $EELOGXQJ� ��� VLQG� GLH� DXIJHQRPPHQHQ06Q�6SHNWUHQ�GHSURWRQLHUWHU�0ROHN�OH�YRQ����+\GUR[\�SLQRQVlXUH�GDUJHVWHOOW�

$EE�� ���� 2Q�OLQH� $3&,����06��� XQG� �06��6SHNWUHQ� YRQ� GHSURWRQLHUWHU� ���+\GUR[\�SLQRQVlXUH�&��+��2�
���
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'D�GLH� LP�06��6SHNWUXP� �P�]�������P�]� ����� EHREDFKWHWHQ�$EVSDOWXQJHQ� VRZRKO� YRQ
&2�����'D�� DOV� DXFK�YRQ�&2�� ����'D��EHUHLWV� LP�06�06�6SHNWUXP� LQ�.RPELQDWLRQ�PLW
GHU� )UHLVHW]XQJ� YRQ� +�2� ���� 'D�� DXIWUDWHQ�� ZLUG� YHUPXWHW�� GD�� EHLGH� )UDJPHQWLRQHQ�>0�+���@��EHL�P�]�����XQG�>0�+���@��EHL�P�]�������EHU�HLQ�KRKHV�6WDELOLVLHUXQJVSRWHQWLDO
YHUI�JHQ� XQG� GHUHQ� %LOGXQJ� VRPLW� HQHUJHWLVFK� EHJ�QVWLJW� LVW�� ,Q� hEHUHLQVWLPPXQJ� PLW
GLHVHQ� %HREDFKWXQJHQ� ZXUGHQ� I�U� GHSURWRQLHUWH� VXEVWLWXLHUWH� +\GUR[\IHWWVlXUHQ� GLH
JOHLFKHQ� ]XOHW]W� JHQDQQWHQ� $EVSDOWXQJHQ� EHULFKWHWHW� >���@�� 8QWHU� 9HUZHQGXQJ� YRQ
2���PDUNLHUWHQ� +\GUR[\IHWWVlXUHQ� GXUFKJHI�KUWH� 8QWHUVXFKXQJHQ� ]HLJWHQ�� GD�� HLQH
JOHLFK]HLWLJH� )UHLVHW]XQJ� YRQ� +�2� XQG� &2� VWDWWILQGHW� XQG� VRPLW� HLQH� $EVSDOWXQJ� YRQ&�+�2+�����'D���DXVJHVFKORVVHQ�ZHUGHQ�NDQQ��$XI�%DVLV�GLHVHU�(UJHEQLVVVH�XQG�GHQ�LP06��6SHNWUXP� �P�]�������P�]������ EHREDFKWHWHQ� )UDJPHQWLRQHQ�ZXUGH� HLQ� GHWDLOOLHUWHV
)UDJPHQWLHUXQJVVFKHPD� I�U� >0�+@��,RQHQ� XQG� >0�+�+�2@��7RFKWHULRQHQ� GHU
���+\GUR[\SLQRQVlXUH��P�]������HUDUEHLWHW��$EE������
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE������ $XI� %DVLV� YRQ� 2Q�OLQH� $3&,�06��� XQG� $3&,�06��6WXGLHQ� YRUJHVFKODJHQH)UDJPHQWLHUXQJVZHJH� YRQ� >0�+@��,RQHQ� XQG� >0�+�+�2@��7RFKWHULRQHQ� EHL�P�]����� �&��+��2�
��E]Z��P�]������&��+��2�

���GHU����+\GUR[\�SLQRQVlXUH�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

8QWHU� %HU�FNVLFKWLJXQJ� GHU� KLHU� YRUJHVFKODJHQHQ� )UDJPHQWLHUXQJVZHJH� ZHUGHQ
&��+��2�

��7RFKWHULRQHQ��P�]������YHUPXWOLFK�GXUFK�GLH�)UHLVHW]XQJ�YRQ�+�2�����'D��YRQGHU� GHSURWRQLHUW� YRUOLHJHQGHQ� +\GUR[\OJUXSSH� ZLH� DXFK� YRQ� GHU� &DUER[\OJUXSSH� YRQ
>0�+@��,RQHQ�GHU����+\GUR[\SLQRQVlXUH��P�]������JHELOGHW��$EE�������(IIL]LHQWH�9HUOXVWH
YRQ� +�2� ����'D�� ZXUGHQ� ]XYRU� YRQ� /((1+((5� (7� $/�� >���@� I�U� GHSURWRQLHUWH
+\GUR[\FDUERQVlXUHQ� ZLH� *DODFWXURQVlXUH� XQG� YRQ� 0853+<� 81'� ),('/(5� >���@� I�U
&DUER[\ODWDQLRQHQ�YRQ�+\GUR[\IHWWVlXUHQ�EHULFKWHW�
)DOOV�GLH�±&+�2+�*UXSSH�GHSURWRQLHUW�YRUOLHJW��N|QQWH�GLH�)UHLVHW]XQJ�YRQ�+�2�GXUFK�GLHSRWHQWLHOOH�$XVELOGXQJ�HLQHU�LQWUDPROHNXODUHQ�:DVVHUVWRIIEU�FNHQELQGXQJ�]ZLVFKHQ�.HWR�
XQG� +\GUR[\OJUXSSH� HUOHLFKWHUW� VHLQ�� (QWVSUHFKHQG� GHU� EHUHLWV� GLVNXWLHUWHQ� +�2�$EVSDOWXQJ� GHSURWRQLHUWHU� 'LFDUERQVlXUHQ� ZLUG� HLQH� ODGXQJVLQGX]LHUWH� 'HK\GUDWLVLHUXQJ
YRQ� >0�+@��,RQHQ� YRQ� ���+\GUR[\SLQRQVlXUH� YRUJHVFKODJHQ�� ZHQQ� GLH� &DUER[\OJUXSSH
GHSURWRQLHUW� YRUOLHJW�� -HGRFK� VHW]W� GLH� $EVSDOWXQJ� HLQHV� ]ZHLWHQ� +�2�0ROHN�OV� ]XU
%LOGXQJ� YRQ� )UDJPHQWLRQHQ� EHL� P�]����� YHUPXWOLFK� HLQH� QLFKW� ODGXQJVLQGX]LHUWH
)UHLVHW]XQJ� GHV� HUVWHQ� +�2�0ROHN�OV� XQWHU� %LOGXQJ� HLQHU� GHSURWRQLHUWHQ� .HWHQVSH]LHV
�P�]������YRUDXV�
:HLWHUKLQ� ZLUG� DQJHQRPPHQ�� GD�� GLH� JHELOGHWHQ� >0�+�+�2�+�2@��)UDJPHQWLRQHQ�P�]������GXUFK�HLQH�8PODJHUXQJ�GHU�.HWHQJUXSSH�HLQHQ�KHWHUR]\NOLVFKHQ���5LQJ�IRUPHQ
XQG� VRPLW� HLQH� HIIHNWLYHUH� 6WDELOLVLHUXQJ� HUUHLFKHQ� N|QQHQ�� (LQ� YHUJOHLFKEDUHU
6WDELOLVDWLRQVSUR]H�� ZLUG� EHL� GHU� %LOGXQJ� YRQ� &�+��2��,RQHQ� �P�]� ����� DOV� )ROJH� GHU
$EVSDOWXQJHQ�YRQ�+�2�����'D��XQG�&�+�2������'D��DQJHQRPPHQ��1DFK�GHU�)UHLVHW]XQJYRQ� *O\R[DO� HUIROJW� KLHU� ZDKUVFKHLQOLFK� HLQH� ODGXQJVLQGX]LHUWH� 5LQJHUZHLWHUXQJ� XQWHU
%LOGXQJ� HLQHV� ����'LPHWK\O�F\FORKH[D�GLHQ�RODWV�� ,P� 5DKPHQ� GHU� LQ� $EELOGXQJ� ��
GHWDLOOLHUW� GDUJHVWHOOWHQ� (UNOlUXQJVDQVlW]H� I�U� VWR�LQGX]LHUWH� 'LVVR]LDWLRQVSUR]HVVH� GHU
>0�+�+�2@��,RQHQ�YRQ����+\GUR[\�SLQRQVlXUH�XQWHU�$EVSDOWXQJ�YRQ�+�2�SOXV�&2�RGHU+�2�SOXV�&2��ZHUGHQ�HUQHXW�VRZRKO�8PODJHUXQJHQ�DOV�DXFK�5LQJVFKOX�UHDNWLRQHQ�-�]XU(UZHLWHUXQJ� GHV� 5LQJV\VWHPV� E]Z�� 'HORNDOLVLHUXQJ� GHU� QHJDWLYHQ� /DGXQJ� -
YRUJHVFKODJHQ�
,P�IROJHQGHQ�VROO�JHSU�IW�ZHUGHQ��RE�VLFK�DQDORJH�)UDJPHQWLHUXQJVPHFKDQLVPHQ�DXFK�DXI
HLQH� VWR�LQGX]LHUWH�'LVVR]LDWLRQ� YRQ� >0�+@��,RQHQ� GHU� YRUJHVFKODJHQHQ� ��+\GUR[\�R[R�
SLQVlXUH� �&�+��2�

��� �EHUWUDJHQ� ODVVHQ�� 'LH� HQWVSUHFKHQGHQ� 06Q�6SHNWUHQ� VLQG� LQ
$EELOGXQJ����GDUJHVWHOOW��,Q�GLHVHQ�6SHNWUHQ�VWHOOHQ�$EVSDOWXQJHQ�YRQ�+�2��&2��XQG�+�2SOXV�&2���)UDJPHQWLHUXQJVZHJH�YRQ�KRKHU�(IIL]LHQ]�GDU��'DU�EHU�KLQDXV�NDQQ�DQKDQG�GHV)UDJPHQWLHUXQJVPXVWHU�LP�06��6SHNWUXP�HLQH�)UHLVHW]XQJ�YRQ�&�+�2������'D��ZLH�DXFKGLH� %LOGXQJ� YRQ� GHSURWRQLHUWHQ� 3URSDQROPROHN�OHQ� E]Z�� HYHQWXHOO� YRQ� GHSURWRQLHUWHU
(VVLJVlXUH��P�]�����DQJHQRPPHQ�ZHUGHQ�
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,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE�� ����2Q�OLQH�$3&,����06��� XQG� �06��6SHNWUHQ� YRQ� GHSURWRQLHUWHU� ��+\GUR[\�R[R�SLQVlXUH�&�+��2�
���

$XVJHKHQG�YRQ�HLQHU�'HSURWRQLHUXQJ�GHU�+\GUR[\OJUXSSH�RGHU�GHU�&DUER[\OJUXSSH�VLQG
P|JOLFKH� )UDJPHQWLHUXQJVZHJH� YRQ� ��+\GUR[\�R[R�SLQVlXUH� �P�]� ����� LQ�$EELOGXQJ���
DXIJH]HLJW��%HL�GHQ�KLHU�HUDUEHLWHWHQ�)UDJPHQWLHUXQJVZHJHQ�]HLFKQHW� VLFK� HUQHXW� DE�� GD�
ODGXQJVLQGX]LHUWH� LQWHUQH� &\FOLVLHUXQJVUHDNWLRQHQ� HLQH� HIIHNWLYH� 6WDELOLVLHUXQJ� GHU
JHELOGHWHQ� )UDJPHQWLRQHQ� EHZLUNHQ�� )�U� GLH� %LOGXQJ� GHSURWRQLHUWHU� 3URSDQROPROHN�OH
NDQQ�HLQ�GLHVEH]�JOLFK�HLQOHXFKWHQGHQ�)UDJPHQWLHUXQJVZHJ�QLFKW�JHJHEHQ�ZHUGHQ�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE������ $XI� %DVLV� YRQ� 2Q�OLQH� $3&,�06Q�6WXGLHQ� YRUJHVFKODJHQH� )UDJPHQWLHUXQJVZHJHGHSURWRQLHUWHU�VWR�DNWLYLHUWHU�0ROHN�OH�YRQ���+\GUR[\�R[R�SLQVlXUH��&�+��2�
���

����� +RFKR[LGLHUWH�3URGXNWH�YRQ�a�3LQHQ

$EE�� ���� 9RUJHVFKODJHQH� 6WUXNWXUHQ� YRQ� KRFKR[LGLHUWHQ� 3URGXNWHQ� DXV� GHU� 2]RQRO\VH� YRQa�3LQHQ� LQ� GHU� *DVSKDVH�� 'LH� FKHPLVFKH� &KDUDNWHULVLHUXQJ� GHU� 2[LGDWLRQVSURGXNWH� �32��� 32��32����HUIROJWH�DXI�%DVLV�YRQ�2Q�OLQH�$3&,����06Q�8QWHUVXFKXQJHQ�

'LH�%LOGXQJ�YRQ�2[LGDWLRQVSURGXNWHQ�PLW�QRPLQDOHQ�0ROHN�OPDVVHQ�YRQ�����J�PRO���XQG
����J�PRO��� LVW� LP� YRUDQJHJDQJHQHQ� $EVFKQLWW����� LP� 5DKPHQ� GHU� 8QWHUVXFKXQJHQ� ]XU
*DVSKDVHQR]RQRO\VH� YRQ� a�3LQHQ� PLWWHOV� 2Q�OLQH� $3&,����,706� NXU]� EHVFKULHEHQ
ZRUGHQ��'LH�PROHNXODUH�6WUXNWXU�GLHVHU�3URGXNWH�VROO�QXQ�PLW�+LOIH�YRQ�06Q�6WXGLHQ�DXI
%DVLV� GHU� ELVKHU� JHZRQQHQHQ�.HQQWQLVVH� �EHU� )UDJPHQWLHUXQJVZHJH� YRQ�'L��� 2[R�� XQG
+\GUR[\FDUERQVlXUHQ�ELRJHQHQ�8UVSUXQJV�XQWHUVXFKW�ZHUGHQ��'D�GLH�PD[LPDOH�*U|�H�GHV
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9�6WUXNWXUDXINOlUXQJ�YRQ�PXOWLIXQNWLRQHOOHQ�&DUERQVlXUHQ�LQ�62$ $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

.RKOHQVWRIIJHU�VWV� EHL� GHU�2]RQRO\VH� YRQ�0RQRWHUSHQHQ� DXI� ���&�$WRPH� IHVWJHOHJW� LVW�
P�VVHQ� �� E]Z�� �� 6DXHUVWRIIDWRPH� ]XU� %LOGXQJ� GLHVHU� YHUJOHLFKVZHLVH� KRFKPROHNXODUHQ
2]RQRO\VHSURGXNWH� �����J�PRO��� XQG� ����J�PRO���� LQ� GLH� XUVSU�QJOLFKH� 9HUELQGXQJ
HLQJHEDXW�ZHUGHQ��$XI�%DVLV�GLHVHU�hEHUOHJXQJ�VRZLH�HLQHU�GHWDLOOLHUWHQ�'LVNXVVLRQ�LKUHU
06Q�6SHNWUHQ��ZHOFKH� LQ�GHQ�QDFKIROJHQGHQ�$EVlW]HQ�QRFK�SUlVHQWLHUW�ZHUGHQ��ZLUG�GLH
%LOGXQJ� HLQHU� &��+��2��D]LGLVFKHQ� (VWHUYHUELQGXQJ� �32��� XQG� YRQ� ]ZHL� VWUXNWXUHOOYHUVFKLHGHQHQ�PXOWLIXQNWLRQHOOHQ� &��+��2��&DUERQVlXUHVSH]LHV� �32���32���� YRUJHVFKOD�JHQ� �$EE������� (V� ZLUG� DQJHQRPPHQ�� GD�� HLQHV� GHU� &��+��2��3URGXNWH� HLQH� D]LGLVFKH(VWHUYHUELQGXQJ� �32��� LVW�� ZlKUHQG� GLH� ]ZHLWH� &DUERQVlXUHYHUELQGXQJ� �32���� HLQH
3HUR[\DFHW\O�*UXSSH�EHLQKDOWHW�
$EELOGXQJ����]HLJW�GDV�06�06�6SHNWUXP�YRQ�>0�+@��,RQHQ�EHL�P�]������32���VRZLH�GDV
06��6SHNWUXP� �P�]� ���� �� P�]������ YRQ� >0�+���@��7RFKWHULRQHQ� PLW� GHU� K|FKVWHQ
6LJQDOLQWHQVLWlW�LP�06��6SHNWUXP�

$EE������2Q�OLQH�$3&,����06���XQG��06��6SHNWUHQ�YRQ�>0�+@��,RQHQ�YRQ�32���&��+��2�
���

'LH� EHL� GHU� VWR�DNWLYLHUWHQ� 'LVVR]LDWLRQ� YRQ� >0�+@��,RQHQ� EHL� P�]� ���� XQG� YRQ
>0�+���@��7RFKWHULRQHQ� EHL� P�]����� YHUPXWOLFK� DEJHVSDOWHQHQ� 1HXWUDOWHLOFKHQ� VLQG� LQ
7DEHOOH���� DXIJHI�KUW�� %HL� GHQ� IROJHQGHQ� &,'�6WXGLHQ� DQ� VHKU� KRFKR[LGLHUWHQ
92&�2[LGDWLRQVSURGXNWHQ�ZXUGH�GLH�+|KH�GHU�MHZHLOLJHQ�6WR�HQHUJLH�VR�JHZlKOW��GD��GLH
EHREDFKWHWH�UHO��6LJQDOLQWHQVLWlW�YRQ�>0�+@��,RQHQ�LP�9HUJOHLFK�]XP�)UDJPHQWLRQHQVLJQDO
PLW�������UHO��+lXILJNHLW��%DVLVVLJQDO��]ZLVFKHQ���XQG������LP�06�06�6SHNWUXP�EHWUXJ�
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9�6WUXNWXUDXINOlUXQJ�YRQ�PXOWLIXQNWLRQHOOHQ�&DUERQVlXUHQ�LQ�62$ $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

7DE�����2Q�OLQH�$3&,����06Q�'DWHQ�]XU�&KDUDNWHULVLHUXQJ�HLQHV�3URGXNWV�GHU�a�3LQHQ�2]RQRO\VHPLW�>0�+@��,RQHQ�EHL�P�]�����
3URGXNW 06Q >0�+@� �+�2 �&2� �&�+�2� �+�2

�&2�

�&�+�2� �&�+�2�

�&2�

32� 06� ��� [ [[ [[[[[ [ [ [
32� 06� ���� ���� [[[[[ [[[

8QWHU�GHU�$QQDKPH��GD��HLQH�'HSURWRQLHUXQJ�YRQ�32��VRZRKO�DQ�GHU�&DUER[\OJUXSSH�DOV
DXFK�GHU�+\GUR[\OJUXSSH�VWDWWILQGHQ�NDQQ��ZXUGHQ�XQWHUVFKLHGOLFKH�)UDJPHQWLHUXQJVZHJH
D����F��DXI�%DVLV�GHU�EHREDFKWHWHQ�)UDJPHQWLHUXQJVPXVWHU�HUDUEHLWHW��$EE�������6R�ZLUG�GLH
VWDUN� EHYRU]XJWH� %LOGXQJ� YRQ� >0�+���@��)UDJPHQWLRQHQ� EHL� P�]����� GXUFK� HLQH
ODGXQJVLQGX]LHUWH� $EVSDOWXQJ� YRQ� *O\R[DO� E]Z�� GHV� YRQ� *O\R[DO� DEJHOHLWHWHQ
+\GUR[\NHWHQV� �&�+�2��� HUNOlUW� �$EE������ :HJ�F��� 'LH� QDFKIROJHQGH� VWR�LQGX]LHUWH
'LVVR]LDWLRQ� �P�]� ������P�]� ����� GHV� JHELOGHWHQ� 7RFKWHULRQV� �P�]������ YROO]LHKW� VLFK
XQWHU�)UHLVHW]XQJ�YRQ�&2��E]Z��&2��SOXV�+�2��(LQH�(UZHLWHUXQJ�GHV�5LQJV\VWHPV�ZLUG]XU� 6WDELOLVLHUXQJ� GHV� OHW]WOLFK� JHELOGHWHQ� &�+��

��)UDJPHQWLRQV� �P�]����� GHU� ]ZHLWHQ
*HQHUDWLRQ�YRUJHVFKODJHQ��$EE�����:HJ�F��

$EE������ $XI� %DVLV� YRQ� 2Q�OLQH� $3&,�06Q�6WXGLHQ� YRUJHVFKODJHQH� )UDJPHQWLHUXQJVZHJH� YRQ>0�+@��,RQHQ�YRQ�32���P�]������
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9�6WUXNWXUDXINOlUXQJ�YRQ�PXOWLIXQNWLRQHOOHQ�&DUERQVlXUHQ�LQ�62$ $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

'HU� 6WUXNWXUYRUVFKODJ� HLQHU� D]LGLVFKHQ� (VWHUYHUELQGXQJ� �32��� ZLUG� ]XVlW]OLFK� GXUFK
1HXWUDOWHLOFKHQYHUOXVWH�YRQ����'D��&�+�2���XQG�����'D��&�+�2��SOXV�&2���JHVW�W]W��ZLHLQ� $EELOGXQJ� ����:HJ�E�� YHUGHXWOLFKW� LVW�� 'LHVHU� )UDJPHQWLHUXQJVZHJ� HQGHW� VFKOLH�OLFK
PLW� GHU� %LOGXQJ� HLQHV� &�+��

��,RQV�� I�U� ZHOFKHV� HUQHXW� HLQH� ��JOLHGULJH� 5LQJVWUXNWXU
YRUJHVFKODJHQ�ZLUG��*O\R[DOVlXUH�ZLUG� DOV�6WUXNWXUYRUVFKODJ� I�U�GDV� ]XHUVW� DEJHVSDOWHQH
1HXWUDOWHLOFKHQ�YRQ����'D�YRUJHOHJW�
'DU�EHU� KLQDXV� HQWVSUHFKHQ� GLH� $EVSDOWXQJHQ� YRQ� &2�� ����'D�� �:HJ�D��� +�2� ����'D��:HJ�G�� ZLH� DXFK� EHLGHU� 1HXWUDOWHLOFKHQ� �+�2� SOXV� &2��� ZHLWHUHQ� FKDUDNWHULVWLVFKHQ)UDJPHQWLHUXQJVZHJHQ�YRQ�>0�+@��,RQHQ�YRQ�32���P�]������ �$EE�������'LH�$EVSDOWXQJ
YRQ� +�2� LVW� YHUPXWOLFK� QLFKW� ODGXQJVLQGX]LHUW� XQG� ]XGHP� HUVFKHLQHQ� YHUVFKLHGHQH)UDJPHQWLHUXQJVZHJH� GLHVEH]�JOLFK� P|JOLFK�� 7URW]� ZDKUVFKHLQOLFK� XQWHUVFKLHGOLFKHU
'LVVR]LDWLRQVPHFKDQLVPHQ� ]XU� )UHLVHW]XQJ� YRQ� +�2� �:HJ�G�� ZLUG� DEHU� DOV� )ROJH� HLQHU
DQVFKOLH�HQGHQ� $EVSDOWXQJ� YRQ� &2�� GLH� %LOGXQJ� YRQ� >0�+�2�&2�@��)UDJPHQWLRQHQ�P�]������PLW�QXU�HLQHU�VSH]LILVFKHQ�6WUXNWXU�DQJHQRPPHQ��$EE������
$QKDQG� GHU� 06Q�6SHNWUHQ� YRQ� >0�+@��,RQHQ� EHL� P�]� ���� LVW� ]X� HUNHQQHQ�� GD�� GLH
PROHNXODUH�6WUXNWXU�GHV�]ZHLWHQ�VHKU�KRFK�R[LGLHUWHQ�2]RQRO\VHSURGXNWV�YRQ�a�3LQHQ�VLFK
VLJQLILNDQW� YRQ� GHQ� EHUHLWV� EHKDQGHOWHQ� PXOWLIXNWLRQHOOHQ� &DUERQVlXUHSURGXNWHQ
XQWHUVFKHLGHW���'DV�LQ�$EELOGXQJ����GDUJHVWHOOWH�06�06�6SHNWUXP�]HLJW�GLH�%LOGXQJ�HLQHU
5HLKH�YRQ�VLJQLILNDQWHQ�7RFKWHULRQHQ��ZHOFKH�GLH�'LVVR]LDWLRQ�YRQ�]ZHL�XQWHUVFKLHGOLFKHQ
5HDNWLRQVSURGXNWHQ�PLW�GHUVHOEHQ�1RPLQDOPDVVH�YHUPXWHQ�Ol�W�

$EE������ 2Q�OLQH� $3&,����06��� XQG� �06��6SHNWUHQ� YRQ� >0�+@��,RQHQ� �P�]� ������ DXI� %DVLV
ZHOFKHU�GLH�6WUXNWXUYRUVFKOlJH�32��XQG�32����&��+��2�

���HUDUEHLWHW�ZXUGHQ���VLHKH�$EE������
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9�6WUXNWXUDXINOlUXQJ�YRQ�PXOWLIXQNWLRQHOOHQ�&DUERQVlXUHQ�LQ�62$ $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$XI�%DVLV�GHU�EHREDFKWHWHQ�0DVVHQGLIIHUHQ]HQ�]ZLVFKHQ�>0�+@��,RQHQ��P�]������XQG�GHU
JHELOGHWHQ�7RFKWHULRQHQ�ZLUG�GLH�$EVSDOWXQJ�YRQ�1HXWUDOWHLOFKHQ�ZLH�]��%��+�2�����'D��&2������'D��RGHU�*O\R[DOVlXUH�����'D��YRUJHVFKODJHQ��'LH�JHPHLQVDPH�)UHLVHW]XQJ�YRQ+�2� XQG� &2�� LVW� GDEHL� QXU� ZHQLJ� HIIL]LHQW�� ,P� *HJHQVDW]� GD]X� VWHOOW� GLH� YHUPXWHWH$EVSDOWXQJ� YRQ�*O\R[DOVlXUH� �&�+�2��� SOXV� *O\R[DO� �&�+�2��� HLQHQ� VWDUN� EHYRU]XJWHQ)UDJPHQWLHUXQJVZHJ� LP� 06�06�6SHNWUXP� GDU�� ZLH� DQ� GHU� KRKHQ� UHO�� +lXILJNHLW� YRQ
>0�+����@��7RFKWHULRQHQ� EHL� P�]���� ]X� HUNHQQHQ� LVW� �$EE������� 'DQHEHQ� H[LVWLHUW� HLQ
ZHLWHUHU�+DXSWIUDJPHQWLHUXQJVZHJ��ZHOFKHU�GXUFK�GHQ�9HUOXVW�HLQHV�1HXWUDOWHLOFKHQV�YRQ
��� 'D� XQWHU� %LOGXQJ� YRQ� >0�+���@��7RFKWHULRQHQ� EHL� P�]����� JHNHQQ]HLFKQHW� LVW�� 'LH
DQVFKOLH�HQGH� VWR�DNWLYLHUWH� 'LVVR]LDWLRQ� GLHVHU� )UDJPHQWLRQHQ� �P�]� ���� �� P�]� ����
EHZLUNW� OHGLJOLFK� HLQH� )UHLVHW]XQJ� YRQ� &2�� VRZLH� +�2� �$EE������� (LQH� $XIOLVWXQJ� GHUDEJHVSDOWHQHQ�1HXWUDOWHLOFKHQ�YRQ�>0�+@��,RQHQ�EHL�P�]�����OLHJW�LQ�7DEHOOH����YRU�

7DE������$XIOLVWXQJ�GHU�2Q�OLQH�$3&,����06Q�'DWHQ�]XU�&KDUDNWHULVLHUXQJ�YRQ�>0�+@��,RQHQ�EHL
P�]������ZHOFKH�DOV�3URGXNWH�GHU�a�3LQHQ�2]RQ�5HDNWLRQ�GHWHNWLHUW�ZXUGHQ�
3URGXNW 06Q >0�+@� �+�2 �&2� �&�+�2� ��� �+�2

�&2�

�&�+�2� �&�+�2�

�&�+�2�

32��32�� 06� ��� [[[ [[ [[ [[[[[ [ [[ [[[[
32��32�� 06� ���� ���� [ [[[

(IIL]LHQWH� 9HUOXVWH� QHXWUDOHU� )UDJPHQWH� YRQ� ��� 'D� ZXUGHQ� ]XYRU� EHL�06Q�6WXGLHQ� YRQ
SURWRQLHUWHQ� D]LGLVFKHQ� (VWHUQ� DXI� %DVLV� GHU� )UHLVHW]XQJ� YRQ� (VVLJVlXUH� �&+�&22+�GLVNXWLHUW� >���@�� %HL� ZHLWHUHQ� &,'�8QWHUVXFKXQJHQ� DQ� >0�+@��,RQHQ� YRQ� /DYDQGX\O�
DFHWDW�>���@� XQG� ��$FHW\OR[\�KHSWDQGLVlXUH� >���@� ZXUGH� HEHQIDOOV� HLQH� $EVSDOWXQJ� YRQ
(VVLJVlXUH� EHULFKWHW�� ,P� *HJHQVDW]� GD]X� HUVFKHLQW� GLH� )UHLVHW]XQJ� YRQ� (VVLJVlXUH� I�U
GHSURWRQLHUWH� D]LGLVFKH� (VWHUYHUELQGXQJHQ� IUDJZ�UGLJ�� =XGHP� ZXUGH� EHL� GHU
VWR�LQG]LHUWHQ� 'LVVR]LDWLRQ� YRQ� >0�+@��,RQHQ� GHV� ]XYRU� FKDUDNWHULVLHUWHQ� D]LGLVFKHQ
(VWHUSURGXNWV� �32��� YRQ� a�3LQHQ� NHLQH� $EVSDOWXQJ� YRQ� 1HXWUDOWHLOFKHQ� YRQ� ��� 'D
YHU]HLFKQHW��'LHVH�%HREDFKWXQJ�VRZLH�GLH�(UJHEQLVVH�GHU�REHQ�]LWLHUWHQ�$UEHLWHQ�I�KUWHQ
]XU�(LQI�KUXQJ�HLQHU�3HUR[\DFHW\OJUXSSH��YHUJO��$EE������6WUXNWXU�32�����PLW�ZHOFKHU�HLQH
EHYRU]XJWH�$EVSDOWXQJ�YRQ�(VVLJVlXUH�YRQ�>0�+@��,RQHQ�EHL�P�]�����HUNOlUW�ZHUGHQ�NDQQ�
'LH� LP�06��6SHNWUXP��P�]�������P�]������EHREDFKWHWH� HIIL]LHQWH�$EVSDOWXQJ�YRQ�&2����� 'D�� VWHKW� LQ� (LQNODQJ� ]XU� a�+\GUR[\�FDUER[\OIXQNWLRQ� GHU� KLHU� YRUJHVFKODJHQHQ
9HUELQGXQJ�32����YHUJO��$EE������
$XIJUXQG� GHU� %HREDFKWXQJ� HLQHV� ]ZHLWHQ�� VHKU� LQWHQVLYHQ� 6LJQDOV� YRQ
>0�+����@��7RFKWHULRQHQ�EHL�P�]����LP�06�06�6SHNWUXP�YRQ�>0�+@��,RQHQ�EHL�P�]����
ZLUG� GLH� %LOGXQJ� HLQHV� ZHLWHUHQ� 3URGXNWV� PLW� GHU� ]X� 32��JOHLFKHQ� 1RPLQDOPDVVH
YHUPXWHW� �VLHKH� $EE������� (V� ZLUG� DQJHQRPPHQ�� GD�� GLH� JHPHLVDPH� $EVSDOWXQJ� YRQ
*O\R[DOVlXUH� ����'D�� XQG� YRQ� &�+�2�� ����'D�� ]XU� %LOGXQJ� GHU� REHQ� JHQDQQWHQ7RFKWHULRQHQ� � EHL� P�]� ��� I�KUW�� 'D� GLH� HIIL]LHQWH� )UHLVHW]XQJ� YRQ� &�+�2�� ����'D�FKDUDNWHULVWLVFK� I�U� GLH� VWR�LQGX]LHUWH� 'LVVR]LDWLRQ� YRQ� >0�+@��,RQHQ� GHV� KLHU
FKDUDNWHULVLHUWHQ� D]LGLVFKHQ� (VWHUSURGXNWV� 32�� LVW�� HUVFKHLQW� GLH� %LOGXQJ� HLQHU� ZHLWHUHQ
D]LGLVFKHQ� (VWHUYHUELQGXQJ� �32��� DOV� VHKU� ZDKUVFKHLQOLFK� �VLHKH� $EE������� 'DV



9�6WUXNWXUDXINOlUXQJ�YRQ�PXOWLIXQNWLRQHOOHQ�&DUERQVlXUHQ�LQ�62$ $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

YRUJHVFKODJHQH� 2]RQRO\VHSURGXNW� 32�� �&��+��2��� XQWHUVFKHLGHW� VLFK� OHGLJOLFK� YRP3URGXNW� 32�� �&��+��2��� GXUFK� HLQH� ]XVlW]OLFK� +\GUR[\OJUXSSH� LQ� a�6WHOOXQJ� ]XU
&DUERQVlXUHIXQNWLRQ��ZHOFKH�OHW]WOLFK�GLH�HIIL]LHQWH�$EVSDOWXQJ�YRQ�*O\R[DOVlXUH�����'D�
KHUYRUUXIW�
,Q�$EELOGXQJ���� VLQG�P|JOLFKH� )UDJPHQWLHUXQJVZHJH� YRQ� >0�+@��,RQHQ� GHU� YRUJHVFKOD�
JHQHQ� a�3LQHQ�2]RQ�5HDNWLRQVSURGXNWH� 32��� XQG� 32�� DXIJH]HLJW�� .RQYHQWLRQHOOH
$EVSDOWXQJHQ� YRQ� 1HXWUDOWHLOFKHQ� ZLH� +�2� ����'D��� &2�� ����'D�� VRZLH� GHUHQJHPHLQVDPH�)UHLVHW]XQJ�ZXUGHQ�QLFKW�EHU�FNVLFKWLJW�

$EE������ $XI� %DVLV� YRQ� 2Q�OLQH� $3&,�06Q�6WXGLHQ� YRUJHVFKODJHQH� )UDJPHQWLHUXQJVZHJH� YRQ>0�+@��,RQHQ�YRQ�32��XQG�32����P�]������

(LQ� MHZHLOV� ODGXQJVNRQWUROOLHUWHU� 'LVVR]LDWLRQVPHFKDQLVPXV� YRQ� >0�+@��,RQHQ� YRQ� 32�
ZXUGH� LQ� $EKlQJLJNHLW� YRQ� GHU� GHSURWRQLHUWHQ� 6WHOOH� I�U� GLH� %LOGXQJ� YRQ
>0�+����@��7RFKWHULRQHQ� EHL� P�]���� GXUFK� GLH� JHPHLQVDPHQ� $EVSDOWXQJ� YRQ
*O\R[DOVlXUH� ���� 'D�� XQG� &�+�2�� ���� 'D�� DQJHQRPPHQ� �$EE������� 'LH� LP
06�06�6SHNWUXP� YRQ� 32�� EHREDFKWHWHQ� 7RFKWHULRQHQ� EHL� P�]����� DQG� P�]����
HQWVSUHFKHQ�YHUPXWOLFK�GHQ�GDUJHVWHOOWHQ�,QWHUPHGLDWHQ��&�+��2�

��XQG�&�+��2�
����'LH�KRKH

(IIL]LHQ]� GHU� %LOGXQJ� YRQ� >0�+���@��7RFKWHULRQHQ� EHL� P�]����� YRQ� >0�+@��,RQHQ� YRQ
32��� ZLUG� GXUFK� GHQ� KLHU� YRUJHVFKODJHQHQ�� HEHQIDOOV� ODGXQJVNRQWUROOLHUWHQ�
)UDJPHQWLHUXQJVZHJ� HUNOlUW� �$EE�� ����� 'LH� VWDUNH� %HYRU]XJXQJ� GHV� ]XOHW]W� JHQDQQWHQ
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

)UDJPHQWLHUXQJVZHJH� YRQ� 32��� UHVXOWLHUW� DXV� GHP� YHUPXWOLFK� KRKHQ
6WDELOLVLHUXQJVSRWHQWLDO�GHV�KLHU�YRUJHVFKODJHQHQ�KHWHUR]\NOLVFKHQ�&�+��2�

��)UDJPHQWLRQV
ZLH�DXFK�DXV�GHU�KRKHQ�%LOGXQJVHQWKDOSLH�YRQ�(VVLJVlXUH�

����� +RFKR[LGLHUWH�3URGXNWH�YRQ�/LPRQHQ
'DV�PRQR]\NOLVFKH�0RQRWHUSHQ�/LPRQHQ�HQWKlOW�VRZRKO�HLQH�H[R]\NOLVFKH�DOV�DXFK�HLQH
HQGR]\NOLVFKH� 'RSSHOELQGXQJ� LP�0ROHN�OJHU�VW�� $XIJUXQG� GHU� K|KHUHQ� 5HDNWLYLWlW� GHU
HQGR]\NOLVFKHQ� 'RSSHOELQGXQJ� JHJHQ�EHU� 2]RQ� ILQGHW� GLH� %LOGXQJ� GHV� 3ULPlUR]RQLGV
�32=���EHUZLHJHQG�DP���5LQJ�VWDWW��ZREHL�HLQ�$QJULII�YRQ�2]RQ�SULQ]LSLHOO�DXFK�DQ�GHU
HQGR]\NOLVFKHQ� 'RSSHOELQGXQJHQ� HUIROJHQ� NDQQ� >���@�� 8QWHU� %HU�FNVLFKWLJXQJ� GLHVHU
SRWHQWLHOOHQ� 2]RQRO\VH]HQWUHQ� ZLUG� GLH� %LOGXQJ� YRQ� ��+\GUR[\�DOGR�OLPRQRQVlXUH
�&��+��2���0:�������ZHOFKH� LP� IROJHQGHQ� DOV� /2�� EH]HLFKQHW�ZLUG�� GXUFK� GLH� 2Q�OLQH
$3&,����06�6SHNWUHQ�PLW�GHXWOLFKHQ� ,RQHQ� �>0�+@�� �P�]� ����� JHVW�W]W� �VLHKH�$EE������
'DU�EHU�KLQDXV�ZXUGHQ� LP�VHOEHQ�0DVVHQVSHNWUXP�>0�+@��,RQHQ�ZHLWHUHU�KRFKR[LGLHUWHU
3URGXNWH� VRZRKO� EHL� P�]����� DOV� DXFK� EHL� P�]����� EHREDFKWHW�� $XI� %DVLV� ]XVlW]OLFKHU
06Q�8QWHUVXFKXQJHQ�� GHUHQ� (UJHEQLVVH� LP� IROJHQGHQ� QRFK� GHWDLOOLHUW� HUOlXWHUW� ZHUGHQ�
ZLUG� HUVWPDOLJ� GLH� %LOGXQJ� YRQ� ��+\GUR[\�DOGR�OLPRQROVlXUH� �/2���� VRZLH� YRQ
����'LK\GUR[\�DOGR�OLPRQRQVlXUH��/2���LQ�GHQ�KLHU�YRUJHVWHOOWHQ�$UEHLWHQ�]XU�2]RQRO\VH
YRQ�/LPRQHQ�YRUJHVFKODJHQ��$EE������

$EE������9RUJHVFKODJHQH�6WUXNWXUHQ�YRQ�KRFKR[LGLHUWHQ�3URGXNWHQ�GHU�2]RQRO\VH�YRQ�/LPRQHQ�'LH�FKHPLVFKH�&KDUDNWHULVLHUXQJ�GHU�2[LGDWLRQVSURGXNWH��/2���/2����/2���HUIROJWH�DXI�%DVLV�YRQ06Q�8QWHUVXFKXQJHQ�DQ�>0�+@��,RQHQ�

(LQH�$XIOLVWXQJ� GHU� LQ� GHQ�06Q�6SHNWUHQ� EHREDFKWHWHQ�1HXWUDOWHLOFKHQDEVSDOWXQJHQ� YRQ
>0�+@���XQG�>0�+�;@��,RQHQ�GHU�KLHU�XQWHUVXFKWHQ�KRFKR[LGLHUWHQ�3URGXNWH� �/2���/2���
/2���YRQ�/LPRQHQ�LVW�LQ�7DEHOOH����]X�ILQGHQ�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

7DE������$XIOLVWXQJ�GHU�2Q�OLQH�$3&,����06Q�'DWHQ�]XU�&KDUDNWHULVLHUXQJ�YRQ�>0�+@��,RQHQ�EHLP�]� �����P�]� ���� XQG�P�]� ����� ZHOFKH� DOV� 3URGXNWH� GHU� /LPRQHQ�2]RQ�5HDNWLRQ� DXIJH]HLFKQHWZXUGHQ�
3URGXNW 06Q >0�+@� �+�2 �+�2

�+�2
�&2� �+�2

�&2�

�&�+�2� �+�2��+�2
�&2�

/2� 06� ��� [[[[[ [ [ [[
�/2�� 06� ��� [[[[[
�/2�� 06� ���� ���� [[[[ [[ [[[[[
/2� 06� ��� [[[[[ [ [ [[[[ [
/2� 06� ���� ���� [[[[[ [[

,Q� hEHUHLQVWLPPXQJ� PLW� GHQ� ]XYRU� GLVNXWLHUWHQ� 06Q�'DWHQ� GHSURWRQLHUWHU� a�+\GUR[\�
NHWRFDUERQVlXUHSURGXNWH�ELRJHQHU�9RUOlXIHUVXEVWDQ]HQ�]HLJWHQ�GLH�06�06�6SHNWUHQ�YRQ
>0�+@��,RQHQ� GHU� KLHU� YRUJHVFKODJHQHQ� +\GUR[\FDUERQVlXUHGHULYDWH� �/2��� /2���� /2��
HEHQIDOOV�lX�HUVW�HIIL]LHQWH�$EVSDOWXQJHQ�YRQ�+�2�����'D���)HUQHU�EHULFKWHWHQ�/((1+((5
(7� $/�� >���@� GLH� VHTXHQWLHOOH� RGHU� JOHLFK]HLWLJH� )UHLVHW]XQJ� YRQ� ]ZHL� RGHU� VRJDU� GUHL
:DVVHUPROHN�OHQ� LP� 5DKPHQ� YRQ� (6,����06Q�6WXGLHQ� YRQ� )XOYLQVlXUHQ�� 'LH� KLHU
EHREDFKWHWH�$EVSDOWXQJ�YRQ�YHUPXWOLFK�]ZHL�QHXWUDOHQ�+�2�0ROHN�OHQ�SOXV�&2������'D�LP� )DOOH� HLQHU� VWR�LQGX]LHUWHQ� 'LVVR]LDWLRQ� YRQ� >0�+@��,RQHQ� YRQ� /2�� �P�]� ����
XQWHUVW�W]W�GLH�([LVWHQ]�GHU�$OGHK\GJUXSSH�GHV�KLHU�YRUJHVFKODJHQHQ�2]RQRO\VHSURGXNWV
��+\GUR[\�DOGR�OLPRQRQVlXUH� �&��+��2��� �7DE������ YHUJO�� $EE������� 9HUJOHLFKEDUH
$EVSDOWXQJHQ� ZXUGHQ� ZHGHU� I�U� 7�+\GUR[\�OLPRQRQVlXUH� �&��+��2��� QRFK� I�U� .HWR�OLPRQRQVlXUH� �&�+��2��� DOV� )ROJH� HLQHU� VWR�DNWLYLHUWHQ� 'LVVR]LDWLRQ� YHU]HLFKQHW� �VLHKH7DE�����
%HL� GHU� VWR�DNWLYLHUWHQ� )UDJPHQWLHUXQJ� YRQ� >0�+@��,RQHQ� GHU� YRUJHVFKODJHQHQ
��+\GUR[\�DOGR�OLPRQROVlXUH� �/2���� LVW� DXIJUXQG� YRQ� ]ZHL� +\GUR[\O�� XQG� HLQHU
$OGHK\GJUXSSH� GLH� )UHLVHW]XQJ� YRQ� +�2� ����'D�� GHUDUW� EHYRU]XJW�� GD�� DXVVFKOLH�OLFK>0�+�+�2@��7RFKWHULRQHQ�EHL�P�]�����LP�06�06�6SHNWUXP�EHREDFKWHW�ZXUGHQ��7DE�����
YHUJO�� $EE�� ����� (UVW� LP�06��6SHNWUXP� �P�]����� �P�]������ GLHVHU� 9HUELQGXQJ� ZXUGH
QHEHQ� GHU� $EVSDOWXQJ� YRQ� +�2� DXFK� GHU� 9HUOXVW� YRQ� &2�� E]Z�� YRQ� &2�� SOXV� +�2YHU]HLFKQHW�� XQG� VRPLW� HLQ� FKDUDNWHULVWLVFKHU� )UDJPHQWLHUXQJVZHJ� I�U� GLH
&DUER[\OIXQNWLRQ�YRQ�/2���JHIXQGHQ��7DE������
$EVFKOLH�HQG� VROO� DXIJUXQG� GHU� 6SH]LILWlW� GHV� LQ� $EELOGXQJ� ��� GDUJHVWHOOWHQ
06�06�6SHNWUXPV�YRQ�>0�+@��,RQHQ�EHL�P�]�����GDV�EHREDFKWHWH�)UDJPHQWLHUXQJVPXVWHU
DQKDQG�YRQ�)UDJPHQWLHUXQJVZHJHQ�GHU�����'LK\GUR[\�DOGR�OLPRQRQVlXUH��/2���GLVNXWLHUW
ZHUGHQ��YHUJO��$EE�������'LHVHV�&,'�6SHNWUXP�LVW�LQVEHVRQGHUH�GXUFK�GLH�VWDUN�EHYRU]XJWH
%LOGXQJ� YRQ� ]ZHL� YHUVFKLHGHQHQ� 7RFKWHULRQHQ� EHL�P�]� ���� XQG�P�]����� FKDUDNWHULVLHUW�
ZHOFKH� VLFK� LQ�hEHUHLQVWLPPXQJ�PLW� GHP�6WUXNWXUYRUVFKODJ� 32�� DXI�$EVSDOWXQJHQ� YRQ
+�2�����'D��E]Z��*O\R[DOVlXUH�����'D��]XU�FNI�KUHQ�ODVVHQ�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

$EE������2Q�OLQH�$3&,����06Q�6SHNWUHQ�YRQ�>0�+@��,RQHQ�YRQ�/2���&��+��2�
���

'DU�EHU� KLQDXV�ZXUGHQ�7RFKWHULRQHQ�PLW� YHUJOHLFKVZHLVH� JHULQJHQ� UHO��+lXILJNHLWHQ� EHL
P�]� �����P�]� �����P�]� ���� XQG�P�]����� LP� 06�06�6SHNWUXP� YHU]HLFKQHW� ZHUGHQ�� ,P
5DKPHQ� GHU� KLHU� GXUFKJHI�KUWHQ�&,'�([SHULPHQWH� DQ� >0�+@��,RQHQ� EHL�P�]� ���� NRQQWH
HLQH� ]HLWOLFKH� %HREDFKWXQJ� GHU� UHO�� +lXILJNHLWHQ� GLHVHU� ,RQHQ� GHUHQ� FKDUDNWHULVWLVFKH
%LOGXQJ�EHOHJHQ�
,P�+LQEOLFN� DXI� GLH� %LOGXQJ� GHU� REHQ� JHQDQQWHQ� 7RFKWHULRQHQ�ZHUGHQ�� GHQ�P�]�:HUWHQ
HQWVSUHFKHQG�� $EVSDOWXQJHQ� YRQ� &2��� +�2� SOXV� &2��� ]ZHL� QHXWUDOHQ� +�2�0ROHN�OHQ�
VRZLH� YRQ� (VVLJVlXUH� DQJHQRPPHQ�� ,Q� hEHUHLQVWLPPXQJ� PLW� >0�+�+�2�+�2@��� XQG>0�+�+�2�+�2�&2�@��)UDJPHQWLRQHQ� GHU� HUVWHQ� *HQHUDWLRQ� ZXUGHQ� LP� 06��6SHNWUXP
YRQ�>0�+�+�2@��,RQHQ��P�]����� �P�]������)UDJPHQWLRQHQ�EHL�P�]�����XQG�P�]�����DOV
)ROJH� ZHLWHUHU� $EVSDOWXQJHQ� YRQ� +�2� ���� 'D�� XQG� +�2� SOXV� &2�� ����'D�� EHREDFKWHW�$EE�������(V�ZLUG�YHUPXWHW��GD��GLH� LP�06�06�6SHNWUXP�GHWHNWLHUWHQ�7RFKWHULRQHQ�EHL
P�]� ���� XQG�P�]���� DXV� GHQ� JHELOGHWHQ� >0�+�&�+�2�@��,RQHQ� EHL�P�]����� KHUYRUJHKHQ�ZHOFKH�XQWHU�9HUOXVW�YRQ�+�2�����'D��RGHU�YRQ�+�2�SOXV�&2�� ����'D��GLVVR]LLHUHQ��$XI%DVLV� GLHVHU� (UJHEQLVVH� ZXUGHQ� )UDJPHQWLHUXQJVZHJH� YRQ� >0�+@��,RQHQ� GHU� KLHU
YRUJHVFKODJHQHQ� ����'LK\GUR[\�DOGR�OLPRQRQVlXUH� �/2��� HUDUEHLWHW�� 'LHVH� LQ� GHQ
$EELOGXQJHQ���� XQG���� GDUJHVWHOOWHQ� )UDJPHQWLHUXQJVZHJH� ZHUGHQ� LP� IROJHQGHQ� NXU]
HUOlXWHUW�
'LH�'HK\GUDWLVLHUXQJ�YRQ�>0�+@��,RQHQ�YRQ�/2��HUIROJW�XQWHU�%LOGXQJ�HLQHV���5LQJV��GHU
XQWHU� %HU�FNVLFKWLJXQJ� HLQHU� P|JOLFKHQ� $XVELOGXQJ� HLQHU� LQWUDPROHNXODUHQ
:DVVHUVWRIIEU�FNHQELQGXQJ� GLH� 6WDELOLWlW� GHU� JHELOGHWHQ� >0�+�+�2@��)UDJPHQWLRQHQ� EHLP�]����� XQG� VRPLW� GLH� KRKH� (IIL]LHQ]� GLHVHV� )UDJPHQWLHUXQJVZHJHV� HUNOlUW� �$EE�����
:HJ�D��� 'LH� QDFKIROJHQGH� $EVSDOWXQJ� YRQ� +�2� ����'D�� I�KUW� ]X� GHU� %LOGXQJ� HLQHU&��+��2�

��.HWHQYHUELQGXQJ��P�]�������ZHOFKH�VLFK�HUQHXW�GXUFK�HLQH�8PODJHUXQJ�ZHLWHU
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

VWDELOLVLHUHQ� NDQQ�� %HL� GHU� )UHLVHW]XQJ� YRQ� +�2� SOXV� &2��ZLUG� DQJHQRPPHQ�� GD�� GHUYRUJHVFKODJHQH� ��5LQJ� YRQ� &��+��2�
��)UDJPHQWLRQHQ� �P�]������ EHL� GHU� %LOGXQJ� YRQ

>0�+�+�2�+�2�&2�@��,RQHQ��P�]������HUKDOWHQ�EOHLEW�

D�

E�

$EE������ $XI� %DVLV� YRQ� 2Q�OLQH� $3&,�06Q�6WXGLHQ� YRUJHVFKODJHQH� +DXSWIUDJPHQWLHUXQJVZHJHYRQ�>0�+@��,RQHQ�YRQ�/2���P�]������

&

2

+

+ +

2

2

+

+

2

+

+

2

2

2

&+�2+

2+

�&�+�2� �+�2

2
+

2

2 +

2

&
&+�

&

&+�

+

+ 2 +

2

&��+��2�
�

P�]����
&�+��2�

�

P�]����

&�+��2�
�

P�]����

�&2�

�>+�2���&2�@

&�+��
�

P�]���

&+�

2

+

2

2+

2

2+

2+

+

+
2

2+

2

&+�

2

+

2
+

+

�+�2

+

2

2

&+�

2

2

+

2

2

&+�

2

+

2

+

&��+��2�
�

P�]����
&��+��2�

�

P�]����

�+�2

&��+��2�
�

P�]����

&

2

&+�

2

+

+

2

&+�

2

+

+

+

&�+��2�
�

P�]����

�>+�2���&2�@



9�6WUXNWXUDXINOlUXQJ�YRQ�PXOWLIXQNWLRQHOOHQ�&DUERQVlXUHQ�LQ�62$ $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

��

'HU�]ZHLWH�+DXSWIUDJPHQWLHUXQJVZHJ�YRQ�>0�+@��,RQHQ�GHV�YRUJHVFKODJHQHQ�a�+\GUR[\�
FDUERQVlXUHGHULYDWV�/2��Ol�W�VLFK�DXI�HIIL]LHQWH�$EVSDOWXQJHQ�YRQ�*O\R[DOVlXUH� ����'D�
XQWHU� %LOGXQJ� YRQ� >0�+�&�+�2�@��7RFKWHULRQHQ� �P�]������ ]XU�FNI�KUHQ� �$EE�����:HJ�E���'DEHL�NDQQ�GLH�6WDELOLVLHUXQJ�GHU� VR�JHELOGHWHQ�&�+��2�

��,RQHQ� �P�]������GXUFK
HLQH�/DGXQJVZDQGHUXQJ�]XU�.HWRJUXSSH�XQWHU�%LOGXQJ�HLQHV���5LQJV�HUNOlUW�ZHUGHQ��QLFKW
DEJHELOGHW��� ,P� *HJHQVDW]� GD]X� Z�UGH� HLQH� 6WDELOLVLHUXQJ� DOV� )ROJH� HLQHU� ��JOLHGULJHQ
5LQJELOGXQJ� YHUPXWOLFK� HLQH� ZHLWHUH� )UHLVHW]XQJ� YRQ� +�2� ����'D�� ZLH� DXFK� YRQ� &2�����'D�� HUP|JOLFKHQ� XQG�Z�UGH� GLH� EHREDFKWHWH� %LOGXQJ� YRQ� 7RFKWHULRQHQ� EHL�P�]� ���
XQG�EHL�P�]����HUNOlUHQ��VLHKH�$EE������:HJ�E��
'LH�$EVSDOWXQJ� YRQ�&2�� ����'D�� VWHOOW� HLQ� FKDUDNWHULVWLVFKHV�0HUNPDO� I�U� GHSURWRQLHUWH
&DUERQVlXUHGHULYDWH� GDU� �$EE������� ,P�5DKPHQ�GHU�'HFDUER[\OLHUXQJ� YRQ� >0�+@��,RQHQ
YRQ�/2��ZLUG�]XU�6WDELOLVLHUXQJ�GHU�VR�JHELOGHWHQ�&�+��2�

��,RQHQ��P�]������GLH�%LOGXQJ
HLQHV���5LQJV�YRUJHVFKODJHQ��(LQH�'HORNDOLVLHUXQJ�GHU�QHJDWLYHQ�/DGXQJ�VFKHLQW�GXUFK�GLH
SRWHQWLHOOH� %LOGXQJ� YRQ� ]ZHL� LQWUDPROHNXODUHQ� :DVVHUVWRIIEU�FNHQELQGXQJHQ� EHVRQGHUV
HIIL]LHQW� ]X� VHLQ�� /HGLJOLFK� I�U� GLH� )UHLVHW]XQJ� YRQ� 1HXWUDOWHLOFKHQHQ� YRQ� ��� 'D� XQWHU
%LOGXQJ� YRQ� &�+��2�

��7RFKWHULRQHQ� �P�]� ����� NRQQWH� DXI� %DVLV� GHU� YRUJHVFKODJHQHQ
6WUXNWXU�YRQ�/2��NHLQ�SODXVLEOHU�)UDJPHQWLHUXQJVPHFKDQLVPXV�HUDUEHLWHW�ZHUGHQ��'LHVH
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���� =XVDPPHQIDVVHQGH�'LVNXVVLRQ
'LH�LQ�.DSLWHO�9�GDUJHVWHOOWHQ�(UJHEQLVVH�]HLJHQ��GD��GLH�GLUHNWH�PDVVHQVSHNWURPHWULVFKH
$QDO\VH� RUJDQLVFKHU� $HURVROH� PLWWHOV� 2Q�OLQH� $3&,�,706� ZHUWYROOH� ,QIRUPDWLRQHQ� ]XU
FKHPLVFKHQ� ,GHQWLIL]LHUXQJ� SDUWLNHOI|UPLJHU� 6SH]LHV� LQ� /XIW� OLHIHUW��'D�PXOWLIXQNWLRQHOOH
&DUERQVlXUHSURGXNWH� GLH� VLJQLILNDQWHVWHQ� %HVWDQGWHLOH� VHNXQGlUHU� RUJDQLVFKHU� $HURVROH
UHSUlVHQWLHUHQ�� HUIROJWH� GLH� 'XUFKI�KUXQJ� GHU� 2Q�OLQH� $3&,�,706�8QWHUVXFKXQJHQ� LP
QHJDWLYHQ�,RQHQPRGXV�XQWHU�1XW]XQJ�GHU�0|JOLFKNHLWHQ�]XU�VHTXHQWLHOOHQ�)UDJPHQWLHUXQJ
DXVJHZlKOWHU�$QDO\WLRQHQ�� ,P�5DKPHQ�GHU�06Q�6WXGLHQ�ZXUGH�Q� LP�ZHVHQWOLFKHQ� GXUFK
]ZHL� )DNWRUHQ� EHVWLPPW�� 'LH� .RQ]HQWUDWLRQ� GHU� 3UREH� E]Z�� GLH� (PSILQGOLFKNHLW� GHU
0HWKRGH�XQG�GDV�0ROHNXODUJHZLFKW�GHU�$QDO\WHQ�
8P� P|JOLFKVW� DWPRVSlKUHQVFKHPLVFK�UHOHYDQWH� 3UR]HVVH� XQG� GHUHQ� 3URGXNWH� ]X
XQWHUVXFKHQ�� ODJHQ�GLH�(GXNWNRQ]HQWUDWLRQHQ� MHZHLOV� XQWHU� ����SSE�Y�Y���'DUDXV� HUJHEHQ
VLFK� $XVEHXWHQ� I�U� GLH� KLHU� XQWHUVXFKWHQ� VFKZHUIO�FKWLJHQ� &DUERQVlXUHSURGXNWH� LP
XQWHUHQ�SSE�Y�Y���ELV�SSW�Y�Y��%HUHLFK��'LH�0ROHNXODUJHZLFKWH�GHUDUWLJHU�3URGXNWH� OLHJHQ
LQ�HLQHP�%HUHLFK�YRQ�����ELV�����J�PRO����6RZRKO�GLH�QLHGULJHQ�.RQ]HQWUDWLRQHQ�DOV�DXFK
GLH� YHUJOHLFKVZHLVH� QLHGULJHQ� 0ROHNXODUJHZLFKWH� GHU� 3URGXNWH� I�KUWHQ� GD]X�� GD�
DXVVDJHNUlIWLJH� ,QIRUPDWLRQHQ�]XU� FKHPLVFKHQ�6WUXNWXU� GHU�$HURVRONRPSRQHQWHQ� QXU� ELV
]XU� GULWWHQ� ,VRODWLRQVVWXIH� �06��� GHU� $QDO\W�� E]Z�� 7RFKWHULRQHQ� HU]LHOW� ZXUGHQ�� (V� LVW
MHGRFK�]X�EHPHUNHQ��GD��ZHLWHUH�'LVVR]LDWLRQVVWXIHQ�ZDKUVFKHLQOLFK�NHLQHQ�ZHVHQWOLFKHQ
,QIRUPDWLRQVJHZLQQ�DXIJUXQG�GHU�EHUHLWV�JHQHUHOO�QLHGULJHQ�0DVVHQ�YRQ�,RQHQ�GHU�]ZHLWHQ
*HQHUDWLRQ�JHOLHIHUW�KlWWHQ�
'LH�XPIDVVHQGH�$XVZHUWXQJ�GHU�KLHU�DXIJHQRPPHQHQ�06�06�6SHNWUHQ�YRQ�>0�+@��,RQHQ
PXOWLIXQNWLRQHOOHU� &DUERQVlXUHSURGXNWH� YHUVFKLHGHQHU� 0RQRWHUSHQYRUOlXIHU� HUJDE�� GD�
DXI�%DVLV�GHU�EHREDFKWHWHQ�)UDJPHQWLHUXQJVPXVWHU�GHWDLOOLHUWH�$XVVDJHQ��EHU�GLH�6WUXNWXU
GHU� 3URGXNWH� JHWURIIHQ� ZHUGHQ� NRQQWHQ�� %DVLHUHQG� DXI� HLQJHKHQGHQ� hEHUOHJXQJHQ� ]X
)UDJPHQWLHUXQJVZHJHQ� XQG� LKUHQ� 0HFKDQLVPHQ� ZXUGH� JH]HLJW�� GD�� ODGXQJVJHULFKWHWH
'LVVR]LDWLRQVSUR]HVVH� YHUPXWOLFK� HLQ� JUXQGOHJHQGHV� 3ULQ]LS� I�U� GLH� VWR�LQGX]LHUWH
)UDJPHQWLHUXQJ� YRQ� >0�+@��,RQHQ� JHVlWWLJWHU� &DUERQVlXUHGHULYDWH� ELRJHQHQ� 8UVSUXQJV
GDUVWHOOHQ�
6LJQLILNDQWH�$EVSDOWXQJHQ� YRQ�+�2� ����'D���&2�� ����'D��ZLH� DXFK� GHUHQ� JHPHLQVDPH)UHLVHW]XQJHQ� ZXUGHQ� I�U� GLH� KLHU� XQWHUVXFKWHQ� 'LFDUERQVlXUHQ�� 2[RFDUERQVlXUHQ� XQG
+\GUR[\FDUERQVlXUHQ�EHREDFKWHW��ZREHL�GLH�(IIL]LHQ]�GHU�HLQ]HOQHQ�'LVVR]LDWLRQVSUR]HVVH
XQG� VRPLW� GLH� UHO�� 6LJQDOLQWHQVLWlWHQ� GHU� )UDJPHQWLRQHQ� HQWVFKHLGHQG� I�U� GLH� FKHPLVFKH
&KDUDNWHULVLHUXQJ� GHU� KLHU� XQWHUVXFKWHQ� 3URGXNWH� ZDU�� 'DQHEHQ� XQWHUVW�W]WH� DXFK� GLH
$XVZHUWXQJ�YRQ�)UDJPHQWLRQHQ�ZLH�]��%��&2�����'D��RGHU�&�+�2������'D��PLW�JHULQJHQUHO��+lXILJNHLWHQ�GLH�,GHQWLIL]LHUXQJ�GHU�XQWHUVXFKWHQ�5HDNWLRQVSURGXNWH�
'LH� FKHPLVFKH� &KDUDNWHULVLHUXQJ� VHKU� KRFK� R[LGLHUWHU� 2]RQRO\VHSURGXNWH� YRQ� a�3LQHQ
XQG�/LPRQHQ�PLW�PROHNXODUHQ�0DVVHQ�YRQ����������XQG�����J�PRO����ZHOFKH�HUVWPDOLJ�LQ
GLHVHU� ZXUGHQ�� EDVLHUWH� LP� ZHVHQWOLFKHQ� DXI� GHU� %HREDFKWXQJ� HIIL]LHQWHU� $EVSDOWXQJHQ
YHUVFKLHGHQHU�1HXWUDOWHLOFKHQ�YRQ����'D�����'D�����'D�RGHU�����'D�LQ�GHQ�06Q�6SHNWUHQ�
'LH�PROHNXODUHQ�6WUXNWXUHQ� GLHVHU� UHODWLY� JUR�HQ�1HXWUDOWHLOFKHQ�ZHUGHQ�ZDKUVFKHLQOLFK
GXUFK�HLQ�+�&�2��+\GUR[\NHWHQ�����'D���(VVLJVlXUH�����'D���*O\R[DOVlXUH�����'D���XQG*O\R[DOVlXUH� ����'D�� SOXV� +�2� ����'D�� UHSUlVHQWLHUW�� $XI� %DVLV� GLHVHU� 6WUXNWXU�LQIRUPDWLRQHQ�ZXUGH�GLH�%LOGXQJ�YRQ�VWUXNWXUHOO�YHUVFKLHGHQHQ�&��+��2���XQG�&��+��2��
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D]LGLVFKHQ�(VWHUYHUELQGXQJHQ� VRZLH� HLQHU�&��+��2��3HUR[\DFHW\OFDUERQVlXUH�YHUELQGXQJYRQ� a�3LQHQ� ZLH� DXFK� YRQ� &��+��2���� &��+��2��� XQG� &��+��2��a�+\GUR[\�NHWRFDUERQVlXUHGULYDWHQ�YRQ�/LPRQHQ�KHUJHOHLWHW��'LH�YRUJHVFKODJHQHQ�0ROHN�OVWUXNWXUHQ
ZXUGHQ�GXUFK�GLH�$XIVWHOOXQJ�GHWDLOOLHUWHU�)UDJPHQWLHUXQJVZHJH�ZHLWHU�JHVW�W]W�
%HL�GHU�LQ�GLHVHP�%HULFKW�YRUJHVWHOOWHQ�,QWHUSUHWDWLRQ�YRQ�&,'�6SHNWUHQ�YRQ�>0�+@��,RQHQ
PXOWLIXQNWLRQHOOHU�&DUERQVlXUHSURGXNWH�ELRJHQHQ�8UVSUXQJV�VWHOOW�VRZRKO�GLH�*HQHULHUXQJ
DOV� DXFK� GLH� (UZHLWHUXQJ� YRUKDQGHQHU� 5LQJVWUXNWXUHQ� HLQ� HQWVFKHLGHQGHV� 3ULQ]LS� ]XU
6WDELOLVLHUXQJ� GHU� )UDJPHQWLRQHQ� GDU�� 'DU�EHU� KLQDXV� EHVWLPPW� GLH� ODGXQJVNRQWUROOLHUWH
%LOGXQJ�YRQ���JOLHGULJHQ�5LQJVWUXNWXUHQ� GLH� )UDJPHQWLHUXQJVZHJH� GLHVHU� GHSURWRQLHUWHQ
&DUERQVlXUHSURGXNWH�� $OOJHPHLQ� LVW� GLH� (IIL]LHQ]� GHU� =\NOLVLHUXQJ� DEKlQJLJ� YRQ� GHU
5LQJJU|�H��ZREHL� VLFK� ��JOLHGULJH�5LQJV\VWHPH� LP�9HUJOHLFK� ]X� DQGHUHQ�5LQJVWUXNWXUHQ
DP� VFKQHOOVWHQ� VFKOLH�HQ�� *OHLFKZRKO� HUVFKHLQHQ� ��JOLHGULJH� 5LQJVWUXNWXUHQ� ZLH� DXFK
��JOLHGULJH� EL]\NOLVFKH� 5LQJV\VWHPH� DOV� HEHQVR� HIIHNWLYH� ,QVWUXPHQWDULHQ� I�U� GLH
+HUOHLWXQJ� YRQ� SODXVLEOHQ� )UDJPHQWLHUXQJVZHJHQ� GHU� KLHU� XQWHUVXFKWHQ� >0�+@��,RQHQ�
(LQH� ZHLWHUH� %HVWlWLJXQJ� E]Z�� 9HULIL]LHUXQJ� GHU� KLHU� HUDUEHLWHWHQ� $QVlW]H� ]XU
,QWHUSUHWDWLRQ� YRQ� &,'�6SHNWUHQ� GHSURWRQLHUWHU� PXOWLIXQNWLRQHOOHU� &DUERQVlXUHSURGXNWH
DXV� GHU� 0RQRWHUSHQ�2]RQRO\VH� Z�UGH� GLH� $QZHQGXQJ� DOWHUQDWLYHU� 0HWKRGHQ� ZLH
]��%��)7�,&506� I�U� GLH� H[DNWH� 0DVVHQEHVWLPPXQJ� YRQ� (OWHUQ�� XQG� )UDJPHQWLRQHQ�
1506� I�U�GLH�6WUXNWXUDXINOlUXQJ�QHXWUDOHU�)UDJPHQWH� VRZLH�06�06�([SHULPHQWH�XQWHU
9HUZHQGXQJ� YRQ� LVRWRSHQPDUNLHUWHQ� 9HUELQGXQJHQ� RGHU� DEHU� 0RGHOOLHUXQJHQ
XQLPROHNXODUHU� 'LVVR]LDWLRQVSUR]HVVH� HUIRUGHUQ�� XQG� GHPQDFK� GLH� =LHOH� GHU� KLHU
YRUJHVWHOOWHQ�$UEHLWHQ�]ZHLIHOORV��EHUVFKUHLWHQ�
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9, 2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH
�� 2[LGDWLRQVSURGXNWH�XQG�3DUWLNHOQHXELOGXQJ�LQ�GHU�7URSRVSKlUH
:LH� LQ�.DSLWHO�,,�� $EVFKQLWW����� EHUHLWV� GDUJHOHJW�ZXUGH�� LVW� YHUPXWOLFK� HLQ� VLJQLILNDQWHU
7HLO� YRQ� VHNXQGlUHQ� RUJDQLVFKHQ� $HURVROHQ� ELRJHQHQ� 8UVSUXQJV�� %LV� ]XP� KHXWLJHQ
=HLWSXQNW� EOLHE� GLHVEH]�JOLFK� MHGRFK� GLH� )UDJH� RIIHQ�� RE� GLH� DXV� GHU� 8PVHW]XQJ� YRQ
7HUSHQHQ� PLW� DWPRVSKlULVFKHQ� 2[LGDWLRQVPLWWHOQ� ZLH� 2]RQ� RGHU� 2+�5DGLNDOHQ
>������������@� JHELOGHWHQ� 2[LGDWLRQVSURGXNWH� ]XU� %LOGXQJ� YRQ� QHXHQ� 3DUWLNHOQ� LQ� GHU
$WPRVSKlUH� GXUFK� KRPRJHQH� 1XNOHDWLRQVSUR]HVVH� EHLWUDJHQ� N|QQHQ�� $XI� %DVLV� YRQ
0RGHOOUHFKQXQJHQ� ]XU� %LOGXQJ� YRQ� 62$V� DXV� ELRJHQHQ�9RUOlXIHUVXEVWDQ]HQ� HUJDE� VLFK
>���@��GD��3URGXNWH�PLW�'DPSIGU�FNHQ�QLHGULJHU�DOV������������3D�JHELOGHW�ZHUGHQ�P�VVHQ�
XP� KRPRJHQH� 1XNOHDWLRQVHUHLJQLVVH� -� XQWHU� %HGLQJXQJHQ� ZLH� VLH� LQ� XQEHODVWHWHQ
:DOGJHELHWHQ�YRUOLHJHQ�-�]X�LQGX]LHUHQ�
,Q�DNWXHOOHQ�)HOGPHVVXQJHQ�NRQQWHQ�W\SLVFKH�2[LGDWLRQVSURGXNWH�YRQ�0RQRWHUSHQHQ�ZLH
]��%�� 3LQRQ�� XQG� 3LQVlXUH� DXV� GHU� 2]RQRO\VH� YRQ�a�3LQHQ� XQG�b�3LQHQ� DOV� VLJQLILNDQWH
%HVWDQGWHLOH� GHU� 3DUWLNHOSKDVH� �EHU� :DOGJHELHWHQ� FKDUDNWHULVLHUW� ZHUGHQ� >��������
���D�����E@�� ,QVEHVRQGHUH� GLH� &��'LFDUERQVlXUH� 3LQVlXUH� ZLUG� DOV� HLQH� SRWHQWLHOOH9RUOlXIHUVXEVWDQ]� I�U� 3DUWLNHOQHXELOGXQJVSUR]HVVH� LQ� GHU� $WPRVSKlUH� DQJHVHKHQ� >���@�
-HGRFK� LVW� GHU� 'DPSIGUXFN� YRQ� 3LQVlXUH� YRQ� FD�� ���������3D� EHL� ����.� -� XQWHU
%HU�FNVLFKWLJXQJ�GHU�(UJHEQLVVH�GHU�REHQ�JHQDQQWHQ�0RGHOOUHFKQXQJHQ�-�YHUJOHLFKVZHLVH
KRFK� >���@�� )ROJOLFK� ODVVHQ� VLFK� GLH� EHREDFKWHWHQ� 1XNOHDWLRQVHUHLJQLVVH� �EHU
:DOGJHELHWHQ�PLW�GLHVHU�6XEVWDQ]�DOOHLQH�QLFKW�VFKO�VVLJ�HUNOlUHQ�
'LH�LQ�.DSLWHO�9�HUVWPDOLJ�FKDUDNWHULVLHUWHQ��VHKU�KRFKR[LGLHUWHU�&DUERQVlXUHSURGXNWH�YRQa�3LQHQ�XQG�/LPRQHQ��0:�>������N|QQWHQ�GHQ�'DPSIGUXFN�YRQ�3LQVlXUH�XQWHUVFKUHLWHQ
XQG� VRPLW� JHHLJQHWH� 9HUELQGXQJHQ� I�U� KRPRJHQH� 1XNOHDWLRQVSUR]HVVH� UHSUlVHQWLHUHQ�
9HUPXWOLFK�LVW�DEHU�GLH�*DVSKDVHQNRQ]HQWUDWLRQ�GLHVHU�3URGXNWH�]X�JHULQJ��XP�OHW]WHQGOLFK
HLQH� 3DUWLNHOQHXELOGXQJ� KHUEHLI�KUHQ� ]X� N|QQHQ�� (LQ� ZHLWHUHU� (UNOlUXQJVDQVDW]� I�U
3DUWLNHOQHXELOGXQJVSKlQRPHQH� EDVLHUW� DXI� GHU� &KDUDNWHULVLHUXQJ� YRQ� SHUR[LGLVFKHQ
9HUELQGXQJHQ�� GLH� EHL� GHU� 2]RQRO\VH� YRQ� ��7HWUDGHFHQ� LQ� *HJHQZDUW� HLQHV� KRKHQ
hEHUVFKXVVHV� HLQHU� &DUERQVlXUH� E]Z�� HLQHV� $ONRKRO� EHREDFKWHW� ZHUGHQ� NRQQWHQ� >���@�
72%,$6�(7�$/��>��������@�QHKPHQ�DQ��GD��GLH�]XJUXQGHOLHJHQGH�5HDNWLRQ�GHV�VWDELOLVLHUWHQ
&ULHJHH�5DGLNDOV�PLW� HLQHU� &DUERQVlXUH� E]Z��PLW� HLQHP�$ONDQRO� HLQH� ZLFKWLJH� 5ROOH� EHL
KRPRJHQHQ�1XNOHDWLRQVSUR]HVVHQ�LQ�GHU�$WPRVSKlUH�VSLHOHQ�N|QQWH�
'LH�LP�5DKPHQ�GLHVHV�%HULFKWV�LQ�.DSLWHO�,9�YRUJHVWHOOWHQ�6WXGLHQ�JHVW�W]W�GXUFK�$UEHLWHQ
YRQ�:,17(5+$/7(5�(7�$/��>��������@�]HLJHQ�MHGRFK��GD��GLH�EHL�GHU�2]RQRO\VH�YRQ�a�3LQHQ
XQG�b�3LQHQ� JHELOGHWHQ� VWDELOLVLHUWHQ� &ULHJHH�5DGLNDOH� YHUPXWOLFK� YROOVWlQGLJ� PLW�:DVVHU
XQWHU� %LOGXQJ� HLQHV� LQVWDELOHQ� a-+\GUR[\�K\GURSHUR[LGV� �a�++3�� �VLHKH� 5HDNWLRQV�
JOHLFKXQJ����� EHL� DWPRVSlULVFK�UHOHYDQWHQ� %HGLQJXQJHQ� �UHO�� )HXFKWHQ� YRQ� ��� ELV� �����
UHDJLHUHQ�� $XV� GLHVHU� 5HDNWLRQ� ZHUGHQ� DEHU� OHW]WOLFK� 2]RQRO\VHSURGXNWH� �3LQRQDOGHK\G�
1RSLQRQ��PLW�YHUJOHLFKVZHLVH�KRKHQ�'DPSIGU�FNHQ�LQ�GHU�*U|�HQRUGQXQJ�YRQ������3D�EHL
����.�JHELOGHW�
(LQ�ZHLWHUHU� (UNOlUXQJVDQVDW]� ]XU� 3DUWLNHOQHXELOGXQJ� EHUXKW� DXI� GHU�$QQDKPH�� GD�� VLFK
6HNXQGlUR]RQLGH�DOV�QXNOHDWLRQVIlKLJH�6SH]LHV�EHL�GHU�2]RQRO\VH�YRQ�XQJHVlWWLJWHQ�92&V
LQ� GHU� *DVSKDVH� ELOGHQ� >�������������@�� (LQH� FKHPLVFKH� &KDUDNWHULVLHUXQJ� GHUDUWLJHU
3URGXNWH�RGHU�LKUHU�=HUIDOOVSURGXNWH�NRQQWH�LP�5DKPHQ�GHU�REHQ�]LWLHUWHQ�$UEHLWHQ�MHGRFK
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QLFKW�HU]LHOW�ZHUGHQ�� ,P�*HJHQVDW]�GD]X�NRQQWH�EHL�GHU�2]RQRO\VH�YRQ�0RQRWHUSHQHQ� LQ
HLQHU� 5HLKH� YRQ� 5HDNWLRQVNDPPHUVWXGLHQ�� ZLH� DXFK� DOV� (UJHEQLV� GHU� DP� ,6$6
GXUFKJHI�KUWHQ�$UEHLWHQ��HLQH�9LHO]DKO�XQWHUVFKLHGOLFKHU�PXOWLIXQNWLRQHOOHU�&DUERQVlXUH�
SURGXNWH�DOV�VLJQLILNDQWH�%HVWDQGWHLOH�GHU�3DUWLNHOSKDVH�FKDUDNWHULVLHUW�ZHUGHQ�>���������
�������������@�
+2))0$11�(7�$/��>���@�EHREDFKWHWHQ�HUVWPDOLJ�GLH�%LOGXQJ�HLQHV�VWDELOHQ�'LPHUSURGXNWV
�0:������ DXV� GHU� 2]RQRO\VH� YRQ� a�3LQHQ� PLWWHOV� +3/&�(6,����06� ZLH� DXFK� 2Q�OLQH
$3&,����,706��ZHOFKHV�DXV�GHQ�EHLGHQ�SULPlUHQ�'LFDUERQVlXUHSURGXNWHQ�3LQ���0:�����
XQG�1RUSLQVlXUH��0:������]XVDPPHQJHVHW]W�LVW��$Q�GLHVHU�6WHOOH�LVW�GDUDXI�]X�YHUZHLVHQ�
GD�� EHL� GHU� %HWUDFKWXQJ� YRQ� 3DUWLNHOQHXELOGXQJVSUR]HVVHQ� GLH� %LOGXQJ� YRQ� VWDELOHQ
&OXVWHUHLQKHLWHQ�DOV�HLQ�HQWVFKHLGHQGHU�6FKULWW�I�U�GLH�3KDVHQXPZDQGOXQJ�DQJHVHKHQ�ZLUG
>��������@��6WDUNH�LQWHUPROHNXODUH�:HFKVHOZLUNXQJHQ�]ZLVFKHQ�GHQ�EHWHLOLJWHQ�6SH]LHV�-
]��%��KHUYRUJHUXIHQ�GXUFK�:DVVHUVWRIIEU�FNHQELQGXQJHQ�-�EHZLUNHQ�GDEHL�GLH�QRWZHQGLJH
9HUVFKLHEXQJ�GHV�0RQRPHU�'LPHU�*OHLFKJHZLFKWV�XQG�EHHLQIOXVVHQ�VR�GHQ�HUVWHQ�6FKULWW
GHU� 3KDVHQQHXELOGXQJ�� )ROJOLFK� LVW� GDV� 3RWHQWLDO� ]XU� 3DUWLNHOQHXELOGXQJ� GLPHULVLHUWHU
6XEVWDQ]HQ� LP� 9HUJOHLFK� ]X� QLFKW�DVVR]LHUWHQ� 6SH]LHV� GHXWOLFK� HUK|KW� >��������@�� 'LH
%LOGXQJ� YRQ�&OXVWHUQ� �LQ� GLHVHP� )DOO� LQVEHVRQGHUH� YRQ� QHXWUDOHQ�&OXVWHUQ�� VSLHOW� GDPLW
HLQH� IXQGDPHQWDOH�5ROOH� LQ�GHU�$WPRVSKlUHQFKHPLH��'LH�$NNXPXODWLRQHQ� YRQ�'LPHUHQ�
7ULPHUHQ� XVZ�� VRZLH� GLH� $XINRQGHQVDWLRQ� YRQ� ZHLWHUHQ� 0RQRPHUHQ� Z�UGHQ� GDQQ� GHQ
ZHLWHUHQ�9HUODXI�YRQ�3DUWLNHOQHXELOGXQJVSUR]HVVHQ�EHVWLPPHQ�>���@�
,P� 5DKPHQ� GHU� DP� ,6$6� GXUFKJHI�KUWHQ� $UEHLWHQ� ZXUGH� LQVEHVRQGHUH� GHU� ]XOHW]W
JHQDQQWH�(UNOlUXQJVDQVDW]�]XU�3DUWLNHOQHXELOGXQJ�DXV�GHU�2[LGDWLRQ�YRQ�ELRJHQHQ�92&V
QlKHU� XQWHUVXFKW�� (LQH� hEHUVLFKW� GHU� KLHU]X� GXUFKJHI�KUWHQ�� PDVVHQVSHNWURPHWULVFK�
JHVW�W]WHQ�$UEHLWHQ�ILQGHW�VLFK�QDFKVWHKHQG�
��� 8QWHUVXFKXQJHQ� ]XU� %LOGXQJ� XQG� FKHPLVFKHQ� &KDUDNWHULVLHUXQJ� YRQ� $VVR]LDWHQ� DXV

JDVI|UPLJHQ� 5HIHUHQ]VXEVWDQ]HQ� YRQ� &DUERQVlXUHSURGXNWHQ� GHU� a�3LQHQ�2]RQ�
5HDNWLRQ��LQ�$EVFKQLWW������

��� 9HUJOHLFK�YRQ�&OXVWHUQ�DXV�GHU�a�3LQHQ�2]RQ�5HDNWLRQ�PLW�GHQ�]XYRU�FKDUDNWHULVLHUWHQ
$VVR]LDWHQ�DXV�JDVI|UPLJ�YRUOLHJHQGHQ�5HIHUHQ]VXEVWDQ]HQ��LQ�$EVFKQLWW��������

��� 8QWHUVFKHLGXQJ�YRQ�$VVR]LDWHQ�DXV�GHU�2]RQRO\VHUHDNWLRQ�XQG�³N�QVWOLFKHQ´�&OXVWHUQ
DXV�HLQHU�ZlVVULJHQ�/|VXQJ�YRQ�5HIHUHQ]VXEVWDQ]HQ��LQ�$EVFKQLWW��������

��� 6WXGLHQ� ]XP� %LOGXQJVSRWHQWLDO� YRQ� LQWHU�� ZLH� DXFK� LQWUDPROHNXODUHQ
:HFKVHOZLUNXQJHQ�EHL�(LQVDW]�YRQ�0RGHOOVXEVWDQ]HQ��LQ�$EVFKQLWW��������

��� 8QWHUVXFKXQJHQ� ]XU� %LOGXQJ�� 6WUXNWXU� XQG� *DV�]X�3DUWLNHO� 9HUWHLOXQJ� YRQ
&DUERQVlXUHDVVR]LDWHQ� DXV� GHU� 2]RQRO\VH� YRQ� a�3LQHQ� XQG� 6DELQHQ� �LQ� $EVFKQLWW
�������

��� 'XUFKI�KUXQJ�HLQHU�XPIDVVHQGHQ�FKHPLVFKHQ�&KDUDNWHULVLHUXQJ� YRQ�'LPHUSURGXNWHQ
DXV�GHU�2]RQRO\VH�YRQ�a�3LQHQ�XQG�6DELQHQ��LQ�$EVFKQLWW�������E]Z���������



9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

��� 8QWHUVXFKXQJHQ�]XU�%LOGXQJ�YRQ�$VVR]LDWHQ�LQ�GHU�*DVSKDVH
'HU�GLUHNWH�9HUGDPSIXQJ�YRQ�6WDQGDUGVXEVWDQ]HQ�DXVJHZlKOWHU�&DUERQVlXUHVSURGXNWH�GHUa�3LQHQ�2]RQ�5HDNWLRQ� LQ� HLQ� ��/� 5HDNWLRQVJHIl�� VROOWH� GLH� %LOGXQJ� YRQ� QHXWUDOHQ
$VVR]LDWHQ� LQ� GHU�*DVSKDVH� HUP|JOLFKHQ��%HL� GLHVHQ�9HUVXFKHQ� NRQQWH� GLH�%LOGXQJ� YRQ
3DUWLNHOQ� PLWWHOV� HLQHV� 3DUWLNHO]lKOHUV� �FRQGHQVDWLRQ� SDUWLFOH� FRXQWHU�� &3&�� YHUIROJW
ZHUGHQ�� QRFK� EHYRU� GLH� LP� XQWHUHQ� SSW�Y�Y�� %HUHLFK� OLHJHQGH� 1DFKZHLVJUHQ]H� GHV
HLQJHVHW]WHQ�2Q�OLQH�$3&,�,706�6\VWHPV��EHUVFKULWWHQ�ZXUGH�
=XU� (UNOlUXQJ� GHV� KRKHQ� 3DUWLNHOQHXELOGXQJVSRWHQWLDOV� GHU� KLHU� XQWHUVXFKWHQ
PXOWLIXQNWLRQHOOHQ� &DUERQVlXUHQ�� ZLH� ]��%��GLH� &��'LFDUERQVlXUH� 3LQVlXUH�� ZLUG� GLH%LOGXQJ�XQG�$NNXPXODWLRQ�YRQ�$VVR]LDWHQ�DQJHQRPPHQ��ZHOFKH�GLH�1XNOHDWLRQVHIIL]LHQ]
GLHVHU�9HUELQGXQJHQ�ZHVHQWOLFK�HUK|KWHQ�>��������@��,P�5DKPHQ�GHU�8QWHUVXFKXQJHQ�]XU
%LOGXQJ� XQG� FKHPLVFKHQ� &KDUDNWHULVLHUXQJ� GHUDUWLJHU� $VVR]LDWH� PLWWHOV� $3&,�06� LVW
MHGRFK� ]X� EHU�FNVLFKWLJHQ�� GD�� GLH� %LOGXQJ� YRQ� N�QVWOLFKHQ� &OXVWHULRQHQ� GXUFK� ,RQHQ�
0ROHN�O�5HDNWLRQHQ� LQ� GHU� $3&,�4XHOOH� SULQ]LSLHOO� QLFKW� DXVJHVFKORVVHQ� ZHUGHQ� NDQQ�
ZLH�LQ�.DSLWHO�,,��$EVFKQLWW�����EHUHLWV�EHVFKULHEHQ�
2Q�OLQH� $3&,�06�8QWHUVXFKXQJHQ� YRQ� 3LQRQVlXUH� �&��+��2��� LQ� GHU� *DVSKDVH� ]HLJWHQ>0�+@��,RQHQ� GHU� XQWHUVXFKWHQ� &���.HWRFDUERQVlXUH� EHL�P�]� ����PLW� GHQ� K|FKVWHQ� UHO�+lXILJNHLWHQ� LP� 06�6SHNWUXP� �$EE�����D��� 'DQHEHQ� ZXUGHQ� HLQH� 5HLKH� YRQ
)UDJPHQWLRQHQ�� ]��%��EHL�P�]� ����XQG�P�]�����EHREDFKWHW��'LH�%LOGXQJ�YRQ�SURWRQLHUWHQ
)UDJPHQWLRQHQ� Ol�W� VLFK� DXI� VWR�LQGX]LHUWH� 'LVVR]LDWLRQVSUR]HVVH� LQ� GHU� $3&,�4XHOOH
]XU�FNI�KUHQ�� 'LH� LP� 06�6SHNWUXP� �$EE�� ���D�� EHREDFKWHWHQ� )UDJPHQWLRQHQ� VWLPPHQ
GDEHL�PLW�GHQ�7RFKWHULRQHQ�YRQ�>0�+@��,RQHQ�GHU�3LQRQVlXUH��EHUHLQ��ZHOFKH�GXUFK�06��
XQG� 06��� �P�]�������P�]������ ([SHULPHQWH� LQ� GHU� ,RQHQIDOOH� GXUFK� $EVSDOWXQJHQ� YRQ
1HXWUDOWHLOFKHQ�ZLH�+�2�����'D���+�2�SOXV�&2�����'D��XQG�&�+�2������'D��YHU]HLFKQHWZXUGHQ��$EE�����E��

$EE������ D��2Q�OLQH�$3&,�06�6SHNWUXP�YRQ�3LQRQVlXUH� �&��+��2����ZHOFKH� ]XYRU� LQ� HLQHQ���/.ROEHQ� YHUGDPSIW� ZXUGH�� E�� 06��� XQG� 06��� �P�]����� �� P�]������ 6SHNWUHQ� YRQ� SURWRQLHUWHU3LQRQVlXUH�
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9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

'LH� KLHU� SUlVHQWLHUWHQ� (UJHEQLVVH� ]HLJHQ�� GD�� EHL� 8QWHUVXFKXQJHQ� LP� SRVLWLYHQ
,RQHQPRGXV� GLH� %LOGXQJ� YRQ� *DVSKDVHQDVVR]LDWHQ� QLFKW� QDFKJHZLHVHQ� NDQQ�� =XGHP
NRQQWH�NHLQH�&OXVWHUELOGXQJ�DOV�)ROJH�YRQ�,RQHQ�0ROHN�O�5HDNWLRQHQ�LQ�GHU�$3&,�4XHOOH
EHREDFKWHW�� (LQH� %LOGXQJ� YRQ� $VVR]LDWHQ� LQ� GHU� *DVSKDVH� NDQQ� MHGRFK� QLFKW
DXVJHVFKORVVHQ� ZHUGHQ�� GD� GLH� HYHQWXHOO� YRUKDQGHQHQ� 'LPHUH� �7ULPHUH�� HFW��� HYHQWXHOO
ZlKUHQG�RGHU�QDFK�GHU�,RQLVDWLRQ�GLVVR]LLHUHQ�
,P� *HJHQVDW]� GD]X� ]HLJWHQ� GLH� 2Q�OLQH� $3&,����06� 6WXGLHQ� LP� QHJDWLYHQ� ,RQHQPRGXV
GHXWOLFK�GLH�%LOGXQJ�K|KHUHU�$VVR]LDWH��6R�ZHLVWH�GDV�2Q�OLQH�06�6SHNWUXP�YRQ�3LQRQVlXUH
LQ� GHU� *DVSKDVH� QLFKW� QXU� >0�+@��,RQHQ� EHL� P�]������ VRQGHUQ� DXFK� GLH� HQWVSUHFKHQGHQ
>�0�0��+@��'LPHULRQHQ� EHL� P�]� ���� DXI� �$EE�����D��� 'D� NHLQH� )UDJPHQWLRQHQ� YRQ
3LQRQVlXUH� LP� QHJDWLYHP� 06�6SHNWUXP� YHU]HLFKQHW� ZXUGHQ�� NDQQ� HLQ� ]XU� 3URWRQLHUXQJ
YHUJOHLFKVZHLVH�VFKRQHQGHU�FKHPLVFKHU�,RQLVDWLRQVSUR]H��]XU�'HSURWRQLHUXQJ�GHV�$QDO\WHQ
DQJHQRPPHQ� ZHUGHQ�� 'DV� 9HUKlOWQLV� GHU� UHO�� +lXILJNHLWHQ� YRQ� >�0�0��+@��,RQHQ� ]X
>0�+@��,RQHQ� YRQ�3LQRQVlXUH� EHWUXJ� XQJHIlKU� ���� �$EE�����D���'LH� FKHPLVFKH�&KDUDNWHUL�
VLHUXQJ� YRQ� >�0�0��+@��,RQHQ� EHL� P�]����� HUIROJWH� DXI� %DVLV� GHU� LQ� $EELOGXQJ� ���E�
GDUJHVWHOOWHQ� 06��� XQG� 06��� �P�]������� P�]� ����� 6SHNWUHQ�� $OV� (UJHEQLV� NRQQWH� GLH
FKHPLVFKH� =XVDPPHQVHW]XQJ� GHV� YRUJHVFKODJHQHQ� 3LQRQVlXUHGLPHUV� �P�]� ����� EHVWlWLJW
ZHUGHQ��GD�GLH�LP�06�06�6SHNWUXP�EHREDFKWHWHQ�>0�+����@��)UDJPHQWLRQHQ�EHL�P�]����
DQKDQG� LKUHV�)UDJPHQWLHUXQJVPXVWHU� DOV� >0�+@��,RQHQ� GHU�3LQRQVlXUH� LGHQWLIL]LHUW�ZXUGHQ
�$EE�����E��YHUJO��$EE�������

$EE������D��2Q�OLQH�$3&,����06�6SHNWUXP�YRQ�3LQRQVlXUH��&��+��2����ZHOFKH�]XYRU�LQ�HLQHQ���/.ROEHQ� YHUGDPSIW� ZXUGH�� E�� 06��� XQG� 06��� �P�]����� �� P�]������ 6SHNWUHQ� SURWRQLHUWHU3LQRQVlXUHGLPHUH�

=XU� (UK|KXQJ� GHU� .RPSOH[LWlW� GHV� 6\VWHPV� ZXUGHQ� EHL� GHP� LP� IROJHQGHQ� GLVNXWLHUWHQ
9HUVXFK�]ZHL�XQWHUVFKLHGOLFKH�'LFDUERQVlXUHQ�1RUSLQ���0:������XQG�3LQVlXUH�0:�����
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9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

GLUHNW� LQ� GDV� ��/�5HDNWLRQVJHIl�� YHUGDPSIW��$OV�5HVXOWDW� NRQQWHQ� QHEHQ� GHQ� HUZDUWHWHQ
>0�+@��,RQHQ� EHL� P�]����� XQG� P�]� ���� GHU� &��� E]Z�� &��'LFDUERQVlXUH� GUHL
XQWHUVFKLHGOLFKH�GHSURWRQLHUWH�'LPHUH�EHL�P�]������P�]�����XQG�P�]�����LP�06�6SHNWUXP
EHREDFKWHW� ZHUGHQ� �$EE�����D��� 8QDEKlQJLJ� YRQ� GHQ� UHO�� ,RQHQVLJQDOLQWHQVLWlWHQ� GHU
PRQRPHUHQ�9HUELQGXQJHQ�ZXUGHQ�GLH�K|FKVWHQ�6LJQDOLQWHQVLWlWHQ�I�U� >�0�0��+@��,RQHQ
EHL� P�]����� LP� 2Q�OLQH� $3&,����06�6SHNWUXP� EHREDFKWHW� �$EE�� ���D��� 'LHVH� ,RQHQ
UHSUlVHQWLHUHQ�DXV�3LQ��XQG�1RUSLQVlXUH�]XVDPPHQJHVHW]WH�'LPHUH��(QWVSUHFKHQG�NRQQWHQ
LP� 06�06�6SHNWUXP� GHU� >�0�0��+@��,RQHQ� EHL� P�]����� GLH� GHSURWRQLHUWHQ
&DUERQVlXUHVSH]LHV� 3LQ�� XQG� 1RUSLQVlXUH� EHL� P�]� ���� XQG� P�]����� DOV� 7RFKWHULRQHQ
EHREDFKWHW�ZHUGHQ��$EE�����E���'DU�EHU�KLQDXV�ZDU�DXFK�GLH�%LOGXQJ�YRQ�)UDJPHQWLRQHQ
EHL�P�]�����XQG�P�]�����PLW�JHULQJHQ��DEHU�VLJQLILNDQWHQ�UHO��+lXILJNHLWHQ�]X�YHU]HLFKQHQ�
'LHVH�)UDJPHQWLRQHQ�ODVVHQ�VLFK�YHUPXWOLFK�DXI�$EVSDOWXQJHQ�YRQ�+�2�����'D��E]Z��&2�����'D�� XQWHU� (UKDOW� YRQ� LQWHUPROHNXODUHQ� :HFKVHOZLUNXQJHQ� ]XU�FNI�KUHQ�
)UDJPHQWLRQHQ�EHL�P�]�����XQG�P�]�����UHSUlVHQWLHUHQ�ZDKUVFKHLQOLFK�>0�+�+�2@���E]Z�>0�+�&2�@��)UDJPHQWLRQHQ� YRQ� >0�+@��,RQHQ� GHU� 1RUSLQVlXUH� �P�]������� 'LH� VWDUN
XQWHUVFKLHGOLFKHQ� UHO�� +lXILJNHLWHQ� GHU� EHREDFKWHWHQ� GHSURWRQLHUWHQ� 0RQRPHUH� EHL
P�]�����XQG�P�]�����LP�06�06�6SHNWUXP�YRQ�>�0�0��+@��,RQHQ�EHL�P�]�����ZHLVHQ�DXI
HLQH� K|KHUH� *DVSKDVHQD]LGLWlW� YRQ� 1RUSLQVlXUH� �P�]� ����� LP� 9HUJOHLFK� ]X� 3LQVlXUH
�P�]������� 'HUDUWLJ� EHJU�QGHWH� 8QWHUVFKLHGH� LQ� GHQ� UHO�� 6LJQDOLQWHQVLWlWHQ� YRQ
7RFKWHULRQHQ�VSLHOHQ�DXFK�EHL�GHU� ,QWHUSUHWDWLRQ�YRQ�06�06�6SHNWUHQ�GHU�$VVR]LDWH�DXV
GHU� 2]RQRO\VH� YRQ� 0RQRWHUSHQHQ� HLQH� ZHVHQWOLFKH� 5ROOH�� ZLH� QRFK� LQ� $EVFKQLWW� ���
JH]HLJW�ZLUG�

$EE������D��2Q�OLQH�$3&,����06�6SHNWUXP�YRQ�3LQ���P�]������XQG�1RUSLQVlXUH��P�]�������ZHOFKH
]XYRU�LQ�HLQHQ���/�.ROEHQ�YHUGDPSIW�ZXUGHQ��E��06��6SHNWUXP�GHV�KHWHURPROH�NXODUHQ�-�DXV�3LQ�
XQG� 1RUSLQVlXUH� ]XVDPPHQJHVHW]WHQ� -� GHSURWRQLHUWHQ� 'LPHUV� �P�]������ PLW� GHU� K|FKVWHQ� UHO�+lXILJNHLW�LP�06�6SHNWUXP�
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9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����
'LH� EHYRU]XJWH� %LOGXQJ� GHV� KHWHURPROHNXODU� ]XVDPPHQJHVHW]WHQ� 'LPHUV� �P�]�����
JHJHQ�EHU� GHQ� EHLGHQ� KRPRPROHNXODUHQ� $VVR]LDWHQ� �P�]� ����� P�]� ����� GHU
'LFDUERQVlXUHQ�3LQ���0:������XQG�1RUSLQVlXUH��0:������GHXWHW�VRZRKO�DXI�HLQ�K|KHUHV
%LOGXQJVSRWHQWLDO�DOV�DXFK�DXI�HLQH�K|KHUH�6WDELOLWlW�GLHVHU�'LPHUVSH]LHV�KLQ��'LH�6WDELOLWlW
GHU�$VVR]LDWH�UHVXOWLHUW�DXV�GHU�$Q]DKO�GHU�LQWHUPROHNXODUHQ�:HFKVHOZLUNXQJHQ�ZLH�DXFK
GHUHQ�%LQGXQJVVWlUNHQ��3ULQ]LSLHOO�N|QQHQ�VLFK�]ZLVFKHQ�]ZHL�]\NOLVFKHQ�'LFDUERQVlXUHQ�
ZHOFKH� MHZHLOV� LQ� LKUHU� FLV�.RQILJXUDWLRQ� YRUOLHJHQ�� YLHU� :DVVHUVWRIIEU�FNHQELQGXQJHQ
DXVELOGHQ�� ZLH� GDV� LQ� $EELOGXQJ���� JH]HLJWH� 1RUSLQVlXUH�3LQVlXUH� 'LPHUPRGHOO
YHUGHXWOLFKW�
3LQVlXUH��� 1RUSLQVlXUH
3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE������ (UJHEQLV� GHU� 6LPXODWLRQVUHFKQXQJHQ� �30��$0��� ]XU�0ROHN�OJHRPHWULH� HLQHV� 'LPHUV�0:������ YRQ� 3LQVlXUH� �0:������ XQG�1RUSLQVlXUH� �0:������� ZHOFKHV� YHUPXWOLFK� GXUFK� GLH$XVELOGXQJ� YRQ� YLHU� LQWHUPROHNXODUHQ� :DVVHUVWRIIEU�FNHQELQGXQJHQ� LQ� GHU� *DVSKDVH� JHELOGHWZLUG�

����� 8QWHUVFKHLGXQJ�YRQ�GLPHUHQ�5HDNWLRQVSURGXNWHQ�XQG�DUWLIL]LHOOHQ�&OXVWHUQ
=XU� 8QWHUVXFKXQJ� GHU� &OXVWHUELOGXQJ� DXV� 5HIHUHQ]VXEVWDQ]HQ� ZXUGHQ� ]ZHL� LQ� LKUHU
FLV�.RQILJXUDWLRQ� ]XU� 9HUI�JXQJ� VWHKHQGH� 9HUELQGXQJHQ�� 3LQVlXUH� �3�� XQG� 3LQRQVlXUH
�3R���LQ�)RUP�YRQ�Zl�ULJHQ�/|VXQJHQ�LQ�GLH�,RQHQTXHOOH��EHUI�KUW��VLHKH�$EE������:LH�DXV
GHU�/LWHUDWXU�EHNDQQW� LVW�� N|QQHQ� LRQLVLHUWH�'LPHUH�EHL�GHU�$WPRVSKlUHQGUXFN�,RQLVDWLRQ
YRQ�&DUERQVlXUHQ�JHELOGHW�ZHUGHQ�>��������@��,Q�hEHUHLQVWLPPXQJ�PLW�GHQ�REHQ�]LWLHUWHQ
$UEHLWHQ�ZXUGHQ� QHEHQ� >0�+@��,RQHQ� GHU� KLHU� HLQJHVHW]WHQ�5HIHUHQ]VXEVWDQ]HQ� 3LQVlXUH
�3�� XQG� 3LQRQVlXUH� �3R�� DXFK� GHUHQ� KRPR�� ZLH� DXFK� KHWHURPROHNXODUHQ� &OXVWHULRQHQ
PLWWHOV�$3&,����06�ZLH�IROJW�EHREDFKWHW��>�3�+@��EHL�P�]������>�3R�+@��EHL�P�]�����XQG
>3�3R�+@�� EHL� P�]� ����� 'LH� UHO�� +lXILJNHLWHQ� GLHVHU� &OXVWHULRQHQ� ZDUHQ� YRQ� GHU� SUR
=HLWHLQKHLW� LQ�GLH� ,RQHQTXHOOH��EHUI�KUWHQ�0HQJH�GHU�EHLGHQ�6lXUHQ� DEKlQJLJ� �$EE������
'DEHL�]HLJWH�VLFK��GD��PLW�VWHLJHQGHU�.RQ]HQWUDWLRQ�GHU�6lXUHQ�LQ�GHQ�MHZHLOV�]XJHI�KUWHQ
/|VXQJHQ� EHL� NRQVWDQWHP� )OX�� DXFK� GLH� UHO�� 6LJQDOLQWHQVLWlWHQ� GHU� HQWVSUHFKHQGHQ
&OXVWHULRQHQ� >�3�+@��� >�3R�+@�� XQG� >3�3R�+@�� DQVWLHJHQ�� %HL� HLQHU
&DUERQVlXUHNRQ]HQWUDWLRQ� YRQ� NOHLQHU� �����mJ�PLQ��� ODJHQ� GLH� UHO�� 6LJQDOLQWHQVLWlWHQ� GHU
&OXVWHULRQHQ�LP�%HUHLFK�YRQ�����XQG�EHZHJWHQ�VLFK�VRPLW�LP�%HUHLFK�GHV�5DXVFKHQV�
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$EE������ 5HO�� 6LJQDOLQWHQVLWlWHQGHSURWRQLHUWHU� 0RQRPHUH� �P�]� ����P�]� ����� XQG� &OXVWHU� �P�]� ����� P�]�����P�]� ����� DOV� )XQNWLRQ� GHU� LQ� GLH4XHOOH� �EHUI�KUWHQ� &DUERQVlXUH�PHQJHQ�� �D�� 3LQVlXUH� �P�]� ������ �E�3LQRQVlXUH� �P�]� ������ �F�� 0LVFKXQJYRQ�3LQVlXUH�XQG�3LQRQVlXUH�
3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

,P� 5DKPHQ� GLHVHU� 9HUVXFKH� NRQQWH� HLQH� VLJQLILN
�7UL�� RGHU� 7HWUDPHUH�� VHOEVW� EHL� VHKU� KRKH
&DUERQVlXUHPHQJHQ�QLFKW�EHREDFKWHW�ZHUGHQ��%HL
XQG�3LQRQVlXUH��ZHOFKHV�]XYRU�LQ�GHU�*DVSKDVH�JHE
:DVVHUVWRIIEU�FNHQELQGXQJHQ�]ZLVFKHQ�GHU�&DUERQ
2+�*UXSSHQ��,P�*HJHQVDW]�GD]X�OLHJW�EHL�GHQ�KLHU
HLQ� ZDKUVFKHLQOLFK� GHXWOLFK� VFKZlFKHUHU� LQWHUP
ZHLWHUHQ�9HUVXFKHQ�QRFK�QlKHU�XQWHUVXFKW�ZLUG�
$EELOGXQJ� ���D�� ]HLJW� GDV� 0DVVHQVSHNWUXP�� ZHQ
$3&,�4XHOOH�GHV�0DVVHQVSHNWURPHWHUV�DOV�0LVFKX
/|VXQJ�GLUHNW��EHUI�KUW�ZXUGHQ��,P�9HUJOHLFK�GD]
$3&,����06�6SHNWUXP� SDUWLNHOJHEXQGHQHU� 3URG
0DVVHQEHUHLFK� �EHU� ���� 'D� HLQH� 9LHO]DKO� YHU
IROJHQGHQ�'LVNXVVLRQ�ZHUGHQ�DEHU�ZHLWHUKLQ�QXU�GL
�P�]� ���� E]Z�� P�]� ����� GHU� FLV�3LQRQVlXUH� �
EHU�FNVLFKWLJW�� GLH� ]XYRU� DXI� %DVLV� YRQ� 06�06
�QLFKW�GDUJHVWHOOW��
,Q�EH]XJ�DXI� LKUH� UHO��+lXILJNHLWHQ�ZLH� DXFK� LKUHU
GLH�'LPHUH�DXV�]XU�2]RQRO\VH�YRQ�a�3LQHQ�VWDUN�GH
DXV� GHQ� 5HIHUHQ]VXEVWDQ]HQ� 3LQ�� XQG� 1RUSLQVl
*HJHQVDW]�GD]X�EHWUDJHQ�GLH�UHO��+lXILJNHLWHQ�GHU�
GHQ�/|VXQJHQ�YRQ�3LQ��XQG�3LQRQVlXUH�KHUJHVWHOOW�
UHO��6LJQDOLQWHQVLWlW�GHU�>0�+@��,RQHQ�GHU�3LQVlXUH
ZXUGH� NHLQH� VLJQLILNDQWH� %LOGXQJ� GHV� KRPRPROHN
GHQ�JHZlKOWHQ�%HGLQJXQJHQ�EHREDFKWHW�
���

DQWH� %LOGXQJ� GHSURWRQLHUWHU� 2OLJRPHUH
Q� LQ� GLH� $3&,�4XHOOH� �EHUI�KUWHQ
�HLQHP�QHXWUDOHQ�+HWHURGLPHU�YRQ�3LQ�
LOGHW�ZXUGH��ELOGHQ�VLFK�YHUPXWOLFK�GUHL
\O���GHQ��&DUER[\O��XQG�FDUER[\OLVFKHQ
�EHREDFKWHWHQ�DUWLIL]LHOOHQ�&OXVWHULRQHQ
ROHNXODUHU� %LQGXQJVW\S� YRU�� ZLH� LQ

Q� FLV�3LQ�� XQG� FLV�3LQRQVlXUH� LQ� GLH
QJ�GHU�5HIHUHQ]VXEVWDQ]HQ�LQ�ZlVVULJHU
X�]HLJWH�VLFK��GD��HLQ�W\SLVFKHV�2Q�OLQH
XNWH� GHU� a�3LQHQ�2]RQ�5HDNWLRQ� LP
VFKLHGHQHU� 'LPHUH� DXIZHLVW�� %HL� GHU
H�KRPR��XQG�KHWHURPROHNXODUHQ�&OXVWHU
P�]� ����� XQG� FLV�3LQVlXUH� �P�]�����
�([SHULPHQWHQ� FKDUDNWHULVLHUW� ZXUGHQ

�DOOJHPHLQHQ�3URGXNWYHUWHLOXQJ�lKQHOQ
Q�LQ�GHU�*DVSKDVH�JHQHULHUWHQ�'LPHUHQ
XUH� �$EE�� ���E��� VLHKH� $EE������� ,P
'LPHUH��P�]������P�]�������ZHOFKH�DXV
ZXUGHQ��QXU�FD�������LP�9HUJOHLFK�]XU
��P�]������ �$EE�����D���'DU�EHU�KLQDXV
XODUHQ� 3LQVlXUHGLPHUV� �P�]������ XQWHU
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE�� ���� D��$3&,�06�6SHNWUHQ� HLQHU� 3LQVlXUH�3LQRQVlXUHO|VXQJ� �N�QVWOLFKH� &OXVWHUELOGXQJ�� LP
9HUJOHLFK� PLW� E�� GHP� 0DVVHQVSHNWUXP� GHU� a�3LQHQ�2]RQ�5HDNWLRQVSURGXNWH�� ,Q� EHLGHQ� )lOOHQ
EHWUDJHQ�GLH�DEVROXWHQ�6LJQDOLQWHQVLWlWHQ�GHU�>0�+@��,RQHQ�GHU�0RQRPHUH�FD����ELV��¼����

%HL� GHU� %LOGXQJ� YRQ� 'LPHUHQ� DXV� GHU� a�3LQHQ�2]RQ�5HDNWLRQ� ZXUGH� HLQH
.RQ]HQWUDWLRQVDEKlQJLJNHLW��ZLH�LQ�$EE�����JH]HLJW�I�U�GLH�JHO|VWHQ�6WDQGDUGVXEVWDQ]HQ�
QLFKW� EHREDFKWHW�� 6R� ZHLVHQ� GLH� LQ� GHQ� $EELOGXQJHQ� ���D�� XQG� ���E�� JH]HLJWHQ
>0�+@��,RQHQ� GHU� 3LQVlXUH� EHLGH� GLH� JOHLFKHQ� 6LJQDOLQWHQVLWlWHQ� DXI�� ZlKUHQG� GLH
>0�+@��,RQHQ� LKUHU�HQWVSUHFKHQGHQ�KRPR�� �P�]������ZLH� DXFK�KHWHURPROHNXODUHQ�'LPHUH
�P�]� ����� VWDUN� XQWHUVFKLHGOLFKH� UHO�� +lXILJNHLWHQ� DXIZHLVHQ�� 'LHVH� (UJHEQLVVH
YHUGHXWOLFKHQ� QLFKW� QXU� GLH� VLJQLILNDQWHQ�8QWHUVFKLHGH� ]ZLVFKHQ� GHQ� EHLGHQ� YHUVFKLHGHQ
JHQHULHUWHQ� GHSURWRQLHUWHQ� 'LPHUHQ�� VRQGHUQ� VSUHFKHQ� DXFK� JHJHQ� HLQH� DUWLIL]LHOOH
&OXVWHUELOGXQJ�LP�)DOOH�GHU�EHL�GHU�2]RQRO\VH�YRQ�a-3LQHQ�EHREDFKWHWHQ�'LPHUH��'LHVHV
5HVXOWDW� VWHKW� LQ�hEHUHLQVWLPPXQJ�PLW� GHU�%HREDFKWXQJ� HLQHU� HIIL]LHQWHQ�'LPHULVLHUXQJ
GHU� LQ� GLH� *DVSKDVH� DOV� 5HIHUHQ]VXEVWDQ]HQ� �EHUI�KUWHQ� &DUERQVlXUHQ� 3LQ��� 3LQRQ�� XQG
1RUSLQVlXUH��VLHKH�$EE�����XQG�$EE������
(QHUJHWLVFKH� 8QWHUVFKLHGH� ]ZLVFKHQ� GHQ� EHREDFKWHWHQ� $VVR]LDWHQ� XQWHUVFKLHGOLFKHU
+HUNXQIW� N|QQHQ� PLWWHOV� GHV� (LQIOXVVHV� GHU� 7HPSHUDWXU� DXI� GLH� EHREDFKWHWHQ� UHO�
+lXILJNHLWHQ�GHU�>0�+@��,RQHQ�GHU�N�QVWOLFK�JHELOGHWHQ�&OXVWHU�ZLH�DXFK�GHU�GLPHULVLHUWHQ
5HDNWLRQVSURGXNWH�QlKHU�FKDUDNWHULVLHUW�ZHUGHQ��6R�HUK|KW�VLFK�GLH�:DKUVFKHLQOLFKNHLW�]XU
&OXVWHUELOGXQJ�YRQ�4XDVLPROHN�OLRQHQ�EHL�5HGX]LHUXQJ�GHU�LP�%HUHLFK�GHU�4XHOOH�VRZLH
LQQHUKDOE� GHU� ,RQHQRSWLN� ]XJHI�KUWHQ� WKHUPLVFKHQ� (QHUJLH� >���@�� 8PJHNHKUW� NDQQ� GLH
&OXVWHUELOGXQJ� LQ� GHU� $3&,�4XHOOH� GXUFK� HLQH� (UK|KXQJ� GHU� 7HPSHUDWXU� HIIL]LHQW
XQWHUGU�FNW�ZHUGHQ�>��������@��$EELOGXQJ����D��]HLJW�GLH� UHO��+lXILJNHLWHQ�YRQ�N�QVWOLFK
KHUJHVWHOOWHQ� &OXVWHUDQLRQHQ� EHL� P�]� ���� XQG� P�]� ���� ZLH� DXFK� GHU� GHSURWRQLHUWHQ
PRQRPHUHQ� 6lXUHQ� EHL� P�]����� XQG� P�]������ ZHQQ� GLH� 9HUGDPSIHUWHPSHUDWXU� LQ� GHU
$3&,�4XHOOH�VHTXHQWLHOO�YRQ�����&�DXI�����&�HUK|KW�ZLUG�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE������ �5HO��+lXILJNHLWHQ�GHU� ,RQHQ�P�]������>3R�+@����P�]������>3�+@����P�]� ���� �>3R�3�+@��XQG�P�]������>�3�+@���DOV�)XQNWLRQ�GHU�9HUGDPSIHUWHPSHUDWXU��79HU��EHL�D��N�QVWOLFK�KHUJHVWHOOWHQ&OXVWHULRQHQ�XQG�EHL�E��a�3LQHQ�2]RQ�5HDNWLRQVSURGXNWHQ�

1DFK�(UUHLFKHQ�HLQHU�9HUGDPSIHUWHPSHUDWXU�YRQ�FD������&�ZDUHQ�GLH�UHO��+lXILJNHLWHQ�GHU
DUWLIL]LHOOHQ� &OXVWHULRQHQ� DXI� :HUWH� QDKH� GHP� 5DXVFKHQ� JHVXQNHQ�� ZRKLQJHJHQ� GLH
,QWHQVLWlWHQ�GHU�>0�+@��,RQHQ�GHU�PRQRPHUHQ�6lXUHQ�ELV�]XP�(UUHLFKHQ�GLHVHU�7HPSHUDWXU
DQVWLHJHQ� �$EE�����D��� $EELOGXQJ����E�� VWHOOW� GHQ� (LQIOX�� GHU� 7HPSHUDWXU� DXI� GLH
0RQRPHU�'LPHU�9HUKlOWQLVVH� I�U�GHQ�)DOO�GDU��GD��GDV�*HPLVFK�GHU�2[LGDWLRQVSURGXNWH
YRQ�a�3LQHQ�DXV�GHU�5HDNWLRQVNDPPHU�LQ�GLH�$3&,�4XHOOH��EHUI�KUW�ZXUGH��'DEHL�VWHLJHQ
GLH�UHO��+lXILJNHLWHQ�GHU�GHSURWRQLHUWHQ�'LPHUH�PLW�VWHLJHQGHU�7HPSHUDWXU�ELV�HWZD�����&
DQ�� ZlKUHQG� GLH� UHO�� +lXILJNHLWHQ� YRQ� >0�+@��,RQHQ� GHU� PRQRPHUHQ� 6lXUHQ� QDKH]X
NRQVWDQW�EOHLEHQ��=ZLVFKHQ�����&�XQG�����&�EHJLQQHQ� VFKOLH�OLFK� GLH� UHO��+lXILJNHLWHQ
GHU�GHUSURWRQLHUWHQ�0RQRPHUH�XQG�'LPHUH�]X�VLQNHQ��$EE�����E��
:LUG�]XQlFKVW�EHU�FNVLFKWLJW�� GD��GLH�9HUGDPSIHUWHPSHUDWXU� LQVEHVRQGHUH�GLH�9RUJlQJH
YRU�GHU�,RQLVLHUXQJ�EHHLQIOX�W��VR�NDQQ�PLW�+LOIH�GHV�WHPSHUDWXUDEKlQJLJHQ�9HUKDOWHQV�GHU
>0�+@��,RQHQ� GHU� 0RQRPHUH� EHL� P�]����� XQG� P�]����� HLQ� QlKHUHU� (LQEOLFN� LQ� GLH
]XJUXQGHOLHJHQGHQ� %LOGXQJVSUR]HVVH� HUODQJW� ZHUGHQ�� %HL� %HWUDFKWXQJ� GHU� DUWLIL]LHOOHQ
&OXVWHU�GHXWHQ�GLH�]ZLVFKHQ�����XQG�����&�DQVWHLJHQGHQ�UHO�� ,RQHQVLJQDOLQWHQVLWlWHQ�GHU
0RQRPHUH�EHL�DEQHKPHQGHQ�UHO��+lXILJNHLWHQ�GHU�&OXVWHULRQHQ�GDUDXI�KLQ��GD��VLFK�GHUHQ
%LOGXQJ� K|FKVWZDKUVFKHLQOLFK� QLFKW� DXI� HLQHQ� $VVR]LDWLRQVSUR]H�� LQ� GHU� *DVSKDVH
]XU�FNI�KUHQ� Ol�W�� :HQQ� GLH� $VVR]LDWELOGXQJ� DXI� 3UR]HVVH� LQ� GHU� *DVSKDVH� EHUXKWHQ�
VROOWHQ� GLHVH� HLQHU� .LQHWLN� HUVWHU� 2UGQXQJ� IROJHQ� >���@� XQG� GLH� UHO�� +lXILJNHLWHQ� GHU
>0�+@��,RQHQ� YRQ� PRQRPHUHQ� XQG� GLPHUHQ� 3URGXNWHQ� ZlUHQ� GHP]XIROJH� QLFKW� DQWL�
NRUUHOLHUW��,Q�GLHVHP�)DOOH�Z�UGHQ�GLH�]XJUXQGHOLHJHQGHQ�3UR]HVVH�LQ�GHU�$3&,�4XHOOH�ZLH
IROJW�VWDWWILQGHQ��'LH�Zl�ULJHQ�/|VXQJHQ�YRQ�3LQ��XQG�3LQRQVlXUH�ZHUGHQ�LQ�GHU�JHKHL]WHQ
5HJLRQ�GHU�4XHOOH�YHUVSU�KW��GDV�/|VXQJVPLWWHO�YHUGDPSIW�XQG�QHXWUDOH�0RQRPHUH�VRZLH
QHXWUDOH� 'LPHUH� JHODQJHQ� GHVROYDWLVLHUW� ]XU� ,RQLVDWLRQV]RQH�� 'LH� .RQ]HQWUDWLRQ� GHU
JHELOGHWHQ�'LPHUHQ�KlQJW�XQPLWWHOEDU�YRQ�GHQ�.RQ]HQWUDWLRQHQ�GHU�RUJDQLVFKHQ�6lXUHQ�LQ
/|VXQJ�DE��'LH�%LOGXQJ�GHU�'LPHUH�N|QQWH�XQWHU�GLHVHQ�%HGLQJXQJHQ�LQ�GHU�/|VXQJ�ZLH
DXFK�QDFK�GHP�9HUGDPSIHQ�GHU�0RQRPHUH�VWDWWJHIXQGHQ�KDEHQ�
'D�DEHU�GLH�LP�7HPSHUDWXUEHUHLFK�YRQ�����ELV�����&�EHREDFKWHWH�GHXWOLFKH�$EQDKPH�GHU
UHO��+lXILJNHLWHQ�GHU�&OXVWHULRQHQ�DXFK�GXUFK�HLQH�(UK|KXQJ�GHU� LQQHUHQ�(QHUJLH�ZHJHQ
GHU�HUK|KWHQ�=XIXKU�WKHUPLVFKHU�(QHUJLH�KHUYRUJHUXIHQ�ZHUGHQ�NDQQ��N|QQWHQ�DXFK�,RQHQ�
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9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����
0ROHN�O�5HDNWLRQHQ� ]XU� *HQHULHUXQJ� GHU� KLHU� EHREDFKWHWHQ� DUWLIL]LHOOHQ� 'LPHUDQLRQHQ
EHLWUDJHQ� �$EE�����D��� 8QWHU� GLHVHQ� %HGLQJXQJHQ� I�KUWH� GLH� HUK|KWH� 6WR�UDWH� ]ZLVFKHQ
$QDO\WPROHN�OHQ� XQG� ,RQHQ� GD]X�� GD�� GLH� GXUFK� ,RQHQ�0ROHN�O�5HDNWLRQHQ� JHELOGHWHQ
&OXVWHULRQHQ�XQPLWWHOEDU�GXUFK�HUQHXWH�6W|�H�ZLHGHU�LQ�LKUH�0RQRPHUH�]HUIDOOHQ��'LH�UHO�
+lXILJNHLWHQ�GHU�PRQRPHUHQ�,RQHQ�HUK|KWHQ�VLFK�VRPLW�EHL�JOHLFK]HLWLJ�DEQHKPHQGHQ�UHO�
+lXILJNHLWHQ�LKUH�&OXVWHULRQHQ��/HW]WHQGOLFK�IlOOW�HLQH�DEVFKOLH�HQGH�%HZHUWXQJ�DXIJUXQG
GHU� .RPSOH[LWlW� GHU� %LOGXQJVP|JOLFKNHLWHQ� YRQ� &OXVWHULRQHQ� LP� 5DKPHQ� GHU� KLHU
GXUFKJHI�KUWHQ�8QWHUVXFKXQJHQ�MHGRFK�VFKZHU��(V�LVW�DEHU�IHVW]XKDOWHQ��GD��DXIJUXQG�GHU
QLHGULJHQ�.RQ]HQWUDWLRQHQ�YRQ�&DUERQVlXUHSURGXNWHQ�XQG�GHU��EOLFKHUZHLVH�HLQJHVWHOOWHQ
9HUGDPSIHUWHPSHUDWXUHQ� YRQ� PLQGHVWHQV� ����&� HLQH� DUWLIL]HOOH� %LOGXQJ� YRQ� &OXVWHUQ
NHLQH� VLJQLILNDQWH� 5ROOH� EHL� GHQ� 2Q�OLQH� $3&,����06�6WXGLHQ� YRQ� $VVR]LDWHQ� GHU
0RQRWHUSHQ�2]RQ�5HDNWLRQ�]X�VSLHOHQ�YHUPDJ�
'LH�5HVXOWDWH� GHU� KLHU� GXUFKJHI�KUWHQ�2Q�OLQH�$3&,����06�8QWHUVXFKXQJHQ� ]HLJHQ�� GD�
'LPHUH� HLQHQ� ZHVHQWOLFKHQ� 7HLO� GHU� RUJDQLVFKHQ� 3DUWLNHOSKDVH� DXV� GHU� a�3LQHQ�2]RQ�
5HDNWLRQ� GDUVWHOOHQ�� 'DV� EHREDFKWHWH� 9HUKlOWQLV� GHU� GHSURWRQLHUWHQ� PRQRPHUHQ� XQG
GLPHUHQ� 5HDNWLRQVSURGXNWH� LVW� QDKH]X� XQDEKlQJLJ� YRQ� GHU� .RQ]HQWUDWLRQHQ� GHU
5HDNWDQGHQ��XQG�>0�+@��,RQHQ�YRQ�'LPHUHQ�WUDWHQ�VHOEVW�EHL�.RQ]HQWUDWLRQHQ�LP�%HUHLFK
GHU� 1DFKZHLVJUHQ]H� YRQ� HLQLJHQ� SSW�Y�Y�� DXI�� 'D� HLQ� WKHUPLVFKHU� =HUIDOO� �WKHUPDO
GHFOXVWHULQJ��GHU�'LPHULRQHQ�HUVW�EHL�7HPSHUDWXUHQ�REHUKDOE�YRQ�����&�HLQH�5ROOH�VSLHOW
�$EE�����E���P�VVHQ� GLH� LQWHUPROHNXODUHQ�:HFKVHOZLUNXQJHQ� ]ZLVFKHQ� GHQ� XQWHUVXFKWHQ
&DUERQVlXUHQ� YHUJOHLFKVZHLVH� VWDUN� VHLQ� XQG� GHUHQ� WKHUPLVFKH� 6WDELOLWlW� VHKU� KRFK� VHLQ�
=XGHP�VLQG�7HPSHUDWXUHQ�!�����&�QRWZHQGLJ��XP�GLH�'LPHUH�HIIHNWLY�LQ�GLH�*DVSKDVH�]X
�EHUI�KUHQ� XQG� GDPLW� ]XU� ,RQLVDWLRQ� ]XJlQJOLFK� ]X� PDFKHQ�� 'LH� 7DWVDFKH�� GD�� NHLQH
>0�+@��,RQHQ� YRQ� 2OLJRPHULRQHQ� �]��%�� 7ULPHUH�� DOV� 5HDNWLRQVSURGXNWH� GHUa�3LQHQ�2]RQ�5HDNWLRQ� EHREDFKWHW� ZXUGHQ�� GHXWHW� DXI� YHUJOHLFKVZHLVH� VFKZDFKH
:HFKVHOZLUNXQJHQ�]ZLVFKHQ�0RQRPHUHQ�XQG�'LPHUHQ� LQ�GHU�*DVSKDVH�KLQ��(LQ� VROFKHV
9HUKDOWHQ� VWHKW� LP� (LQNODQJ� ]XU� VLPXOLHUWHQ� 0ROHN�OJHRPHWULH� YRQ� 'LPHUHQ� GHU
2]RQRO\VH� YRQ� a�3LQHQ�� ZLH� ]��%�� GDV� LQ� $EELOGXQJ���� GDUJHVWHOOWH� FLV�3LQRQVlXUH�FLV�
3LQVlXUH�'LPHU�� EHL� ZHOFKHP� GLH� IXQNWLRQHOOHQ� *UXSSHQ� GXUFK� GLH� DXVJHELOGHWHQ
LQWHUPROHNXODUHQ�:HFKVHOZLUNXQJHQ�HIIHNWLY�DEJHVFKLUPW�VLQG��VLHKH�DXFK�$EE������
3LQVlXUH���3LQRQVlXUH
3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE������(UJHEQLV� GHU� 6LPXODWLRQVUHFKQXQJHQ� �30��$0��� ]XU�0ROHN�OJHRPHWULH� HLQHV� 'LPHUV�0:� ����� YRQ� 3LQRQVlXUH� �0:� ����� XQG� 3LQVlXUH� �0:� ������ ZHOFKHV� YHUPXWOLFK� GXUFK� GLH$XVELOGXQJ� YRQ� GUHL� LQWHUPROHNXODUHQ� :DVVHUVWRIIEU�FNHQELQGXQJHQ� LQ� GHU� *DVSKDVH� JHELOGHWZLUG�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

'LH�XQWHUVFKLHGOLFKHQ�7HPSHUDWXUDEKlQJLJNHLWHQ�XQG�GDUDXV�DEJHOHLWHWHQ�6WDELOLWlWHQ�YRQ
DUWLIL]LHOOHQ�&OXVWHULRQHQ�XQG�GHQ�GHSURWRQLHUWHQ�GLPHULVLHUWHQ�5HDNWLRQVSURGXNWHQ�OLH�HQ
VLFK� LQ� ZHLWHUHQ� 6WXGLHQ� ]XU� %HVWLPPXQJ� YRQ� UHO�� 7UDQVODWLRQVHQHUJLHQ� QlKHU
FKDUDNWHULVLHUHQ�� +LHU]X� ZXUGH� GHU� 9HUODXI� GHU� UHO�� +lXILJNHLWHQ� YRQ� >0�+@��,RQHQ� EHL
P�]����� XQG�P�]� ���� LQ� $EKlQJLJNHLW� YRQ� GHU� DQJHOHJWHQ� &,'�6SDQQXQJ� LQQHUKDOE� GHU
,RQHQRSWLN�DXIJH]HLFKQHW��$EE������YHUJO��$EE�����

$EE������5HO��+lXILJNHLWHQ�GHU�4XDVLPROHN�OLRQHQ�P�]� ���� �>3R�+@����P�]� ���� �>3�+@����P�]�����>3R�3�+@���XQG�P�]������>�3�+@���DOV�)XQNWLRQ�GHU�&,'�6SDQQXQJ�LQQHUKDOE�GHU�,RQHQRSWLN��(ODE��D��4XDVLPROHN�OLRQHQ�N�QVWOLFK�KHUJHVWHOOWHU�&OXVWHU�XQG�E��GHU�2[LGDWLRQVSURGXNWH�

'LH�'LVVR]LDWLRQ�GHU�$VVR]LDWH� LQ� LKUH�PRQRPHUHQ�6SH]LHV�ZLUG�GXUFK�.ROOLVLRQ�PLW�GHU
QRFK�YRUKDQGHQHQ�5HVWPDWUL[�KHUYRUJHUXIHQ��,P�)DOOH�GHU�N�QVWOLFKHQ�&OXVWHU�QDKPHQ�GLH
UHO�� +lXILJNHLWHQ� GHU� GHSURWRQLHUWHQ� PRQRPHUHQ� 6SH]LHV�� >3R�+@�� XQG� >3�+@��� EHL
VHTXHQWLHOOHU�(UK|KXQJ�GHU�&,'�6SDQQXQJ� LP�%HUHLFK�]ZLVFKHQ���XQG����9�GHXWOLFK�]X�
ZlKUHQG�GLH�UHO��+lXILJNHLWHQ�GHU�GHSURWRQLHUWHQ�'LPHUH��P�]�����XQG�P�]������DEQDKPHQ
�$EE�� ��� D��� 'LHVH� =XQDKPH� GHU� PRQRPHUHQ� ,RQHQ� PLW� ]XQHKPHQGHU� %HVFKOHXQLJXQJ
GXUFK�GDV�DQJHOHJWH�3RWHQWLDO�ZDU�KLQJHJHQ�ZHVHQWOLFK� VFKZlFKHU�DXVJHSUlJW� I�U�GLH�DXV
GHU�5HDNWLRQ� JHELOGHWHQ� 3URGXNWH��ZREHL� DXFK� GLH�'LVVR]LDWLRQ� GHU�'LPHULRQHQ� GHXWOLFK
VFKZlFKHU� YHUOLHI�� hEHUHLQVWLPPHQG� ZXUGH� I�U� EHLGH� 6\VWHPH� HLQ� $EIDOO� GHU� UHO�
+lXILJNHLWHQ� GHU� PRQRPHUHQ� >0�+@��,RQHQ� DE� FD�� ���9� EHREDFKWHW�� 'LH� LP� IROJHQGHQ
GXUFKJHI�KUWH� TXDQWLWDWLYH� 1XW]XQJ� GLHVHU� 'DWHQ� EHUXKW� LP� ZHVHQWOLFKHQ� DXI� ]ZHL
$QQDKPHQ�

��� 'LH� EHL�P�]� ���� XQG�P�]� ���� EHREDFKWHWHQ� ,RQHQ� VLQG� >0�+@��0XWWHULRQHQ�� ZHOFKH
KDXSWVlFKOLFK� LQ� LKUH� 0RQRPHUH� GLVVR]LLHUHQ�� VR� GD�� DQGHUH� )UDJPHQWLHUXQJVZHJH
YHUQDFKOlVVLJW�ZHUGHQ�N|QQHQ�

��� 8QWHU�GHP�LP�%HUHLFK�GHU�,RQHQRSWLN�KHUUVFKHQGHP�*DVGUXFN�YRQ�FD������3D�ZLUG�HLQH
6WR�DNWLYLHUXQJ�DOV�)ROJH�YRQ�(LQ]HOVW|�HQ�DQJHQRPPHQ��'LHVH�$QQDKPH�HUODXEW�GLH
.RQYHUVLRQ�GHU�7UDQVODWLRQVHQHUJLHQ�(ODE�]X�(FP�>��������@�

� � � � � �� �� �� �� �� ��
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

0LW� GHP� =LHO� ,QIRUPDWLRQHQ� �EHU� (QHUJLHGLIIHUHQ]HQ� EHL� JOHLFKHQ� %HGLQJXQJHQ� ]X
HUPLWWHOQ�� ZXUGH� GLH� DQJHOHJWH� 6SDQQXQJ� �(ODE�� EHL� ����� 7UDQVPLVVLRQ� GHU�0XWWHULRQHQ
�EHU�*OHLFKXQJ����LQ�UHO��7UDQVODWLRQVHQHUJLHQ�LQ�6FKZHUSXQNWVNRRUGLQDWHQ�XPJHUHFKQHW�
'LH�5HVXOWDWH�VLQG�LQ�7DEHOOH����]XVDPPHQJHID�W�

7DE������(UPLWWHOWH� UHO��7UDQVODWLRQVHQHUJLHQ�LQ�6FKZHUSXQNWVNRRUGLQDWHQ�EHL������7UDQVPLVVLRQGHU�0XWWHULRQHQ�
,RQHQ (FP�����GLPHUH�3URGXNWH����H9 (FP�����N�QVWOLFKH�&OXVWHU����H9 D(FP���H9

>3R�3�+@� ���� ���� ����
>�3�+@� ���� ���� ����

%LQGXQJVHQHUJLHQ�LQ�DVVR]LLHUWHQ�&DUERQVlXUHVSH]LHV�OLHJHQ�LP�%HUHLFK�]ZLVFKHQ�����XQG
����N-�PRO����'LVVR]LDWLRQ�EHL�$NWLYLHUXQJVHQHUJLHQ�YRQ�������H9�(FP��>��������@��8QWHU%HU�FNVLFKWLJXQJ� GLHVHU� :HUWH� VLQG� GLH� EHREDFKWHWHQ� 8QWHUVFKLHGH� GHU� UHO�
7UDQVODWLRQVHQHUJLHQ� �7DEHOOH����� YHUJOHLFKVZHLVH� QLHGULJ� ������H9� RGHU� ���N-�PRO����
8UVDFKH� I�U� GLH� YRUOLHJHQGHQ� 8QWHUVFKLHGH� N|QQWHQ� VLFK� DXV� GHQ� YROONRPPHQ
YHUVFKLHGHQHQ�0DWUL]HV�HUJHEHQ��DXV�ZHOFKHQ�GLH�YHUVFKLHGHQHQ�GHSURWRQLHUWHQ�$VVR]LDWH
KHUYRUJLQJHQ�>��������@��6R�NDQQ�GXUFK�GLH�9HUZHQGXQJ�SURWRQHQKDOWLJHU�/|VXQJVPLWWHOQ
GLH�%LOGXQJ�YRQ�:DVVHUVWRIIEU�FNHQELQGXQJHQ�GXUFK� HLQH�%ORFNLHUXQJ�GHU� IXQNWLRQHOOHQ
*UXSSHQ� HUVFKZHUW� VHLQ�� =XVlW]OLFK� YHUKLQGHUW� HLQH� 'LVVR]LDWLRQ� LQ� /|VXQJ� GLH� %LOGXQJ
QHXWUDOHU� 0ROHN�OH�� %HL� GHQ� LQ� GHU� *DVSKDVH� JHELOGHWHQ� 0RQRPHUHQ� DXV� GHUa�3LQHQ�2]RQ�5HDNWLRQ� LVW� GHU� (LQIOX�� YRQ� :DVVHU� RIIHQEDU� XQEHGHXWHQG� ������ UHO�
)HXFKWH�� XQG� HV� NRPPW� ]X� HLQHU� XQJHVW|UWHQ� 6WDELOLVLHUXQJ� GHU� :DVVHUVWRIIEU�FNHQ�
ELQGXQJHQ�� 'LH� K|KHUH� 6WDELOLWlW� GHU� LQ� GHU� *DVSKDVH� DXV� GHU� a�3LQHQ�2]RQ�5HDNWLRQ
JHELOGHWHQ� 'LPHUH� OLH�H� VLFK� JHJHEHQHQIDOOV� DXFK� DXI� HLQH� 5HVRQDQ]VWDELOLVLHUXQJ� ZLH
DXFK�K|KHU�V\PPHWULVFK�DXVJHULFKWHWHQ�2�+ÂÂÂ2�%LQGXQJ�]XU�FNI�KUHQ�>���@�
)�U� GLH� ,QWHUSUHWDWLRQ� GHU� YRUJHVWHOOWHQ� (UJHEQLVVH� LVW� EHUHLWV� DQ� GLHVHU� 6WHOOH� DXI� GLH
QDFKIROJHQG�LQ�$EVFKQLWW�����GDUJHVWHOOWHQ�6WXGLHQ�]XU�FKHPLVFKHQ�&KDUDNWHULVLHUXQJ�YRQ
>0�+@��,RQHQ�GHU�'LPHUH�DXV�GHU�a�3LQHQ�2]RQ�5HDNWLRQ�]X�YHUZHLVHQ��$OV�HLQ�(UJHEQLV
GLHVHU� 6WXGLHQ� ]HLJWH� VLFK�� GD�� GLHVH� ,RQHQ� HLQH� RIWPDOV� VHKU� NRPSOH[H� FKHPLVFKH
=XVDPPHQVHW]XQJ� DXIZHLVHQ�� ZHOFKH� VLFK� YHUPXWOLFK� DXI� GLH� %LOGXQJ� VWUXNWXUHOO
XQWHUVFKLHGOLFKHU� 'LPHUH� PLW� JOHLFKHQ� 1RPLQDOPDVVHQ� ]XU�FNI�KUHQ� Ol�W�� 'HVZHLWHUHQ
NRQQWHQ�I�U�EHVWLPPWH�GHSURWRQLHUWH�'LPHUH�GXUFKDXV�VLJQLILNDQWH�$EVSDOWXQJHQ�NOHLQHUHU
1HXWUDOWHLOFKHQ� ZLH� ]��%�� +�2� YHU]HLFKQHW� ZHUGHQ�� VR� GD�� GLH� REHQ� JHWURIIHQH� HUVWH$QQDKPH� ����� QLFKW� XQHLQJHVFKUlQNW� ]XWULIIW�� 'LH� DXV� GHQ� UHO�� 7UDQVODWLRQVHQHUJLHQ
EHVWLPPWHQ�%LQGXQJVHQHUJLHQ�YRQ�QXU����N-�PRO���I�U�GDV�KHWHURPROHNXODUH��P�]�������XQG
���N-�PRO���I�U�GDV�KRPRPROHNXODUH�GHSURWRQLHUWH�'LPHU��P�]������DXV�GHU�a�3LQHQ�2]RQ�
5HDNWLRQ� N|QQWHQ� GHPQDFK� HLQ� 5HVXOWDW� GLHVHU� QXU� VFKZHU� TXDQWLWDWLY� ]X� HUIDVVHQGHQ
(LJHQVFKDIWHQ�YRQ�'LPHUHQ�ELRJHQHQ�8UVSUXQJV� VHLQ��:LH� VLFK� LQ�ZHLWHUHQ�&,'�6WXGLHQ
MHGRFK�]HLJWH��H[LVWLHUHQ�]XP�7HLO�GHXWOLFKH�8QWHUVFKLHGH�LQ�GHQ�UHO��7UDQVODWLRQVHQHUJLHQ
]ZLVFKHQ�HLQ]HOQHQ�>0�+@��,RQHQ�GHU�'LPHUH�DXV�GHU�2]RQRO\VH�YRQ�a�3LQHQ��'LHV�LVW�LQ
$EELOGXQJ����DQ�DXVJHZlKOWHQ�'LPHULRQHQ�JH]HLJW�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE������ %HREDFKWHWH� UHO�� +lXILJNHLWHQ� YRQ� >0�+@��,RQHQ� YRQ� 'LPHUHQ� DXV� GHU� a�3LQHQ�2]RQ�5HDNWLRQ�DOV�)XQNWLRQ�GHU�&,'�6SDQQXQJ�LQQHUKDOE�GHU�,RQHQRSWLN��(ODE��

'LH�QDFK�*OHLFKXQJ����EHUHFKQHWHQ� UHO��7UDQVODWLRQVHQHUJLHQ� EHL� �����7UDQVPLVVLRQ� GHU
0XWWHULRQHQ�VLQG�LQ�7DEHOOH����DXIJHOLVWHW�

7DE������(UPLWWHOWH� UHO��7UDQVODWLRQVHQHUJLHQ�LQ�6FKZHUSXQNWVNRRUGLQDWHQ�EHL������7UDQVPLVVLRQ
GHU�0XWWHULRQHQ�XQWHUVFKLHGOLFKHU�GHSURWRQLHUWHU�'LPHUH�GHU�a�3LQHQ�2]RQ�5HDNWLRQ�

>0�+@� (FP������H9 ('LVVR]LDWLRQ���N-�PRO�� D('LVVR]LDWLRQ����N-�PRO��
P�]���� ����������� ��� £
P�]���� ����������� ��� ��
P�]���� ����������� ��� ��
P�]���� ����������� ��� ��
P�]���� ��������� ��� ��

$OV� (UJHEQLV� GLHVHU� 8QWHUVXFKXQJHQ� ]HLJWH� VLFK�� GD�� I�U� HLQ]HOQH� GHU� KLHU� XQWHUVXFKWHQ
'LPHULRQHQ� PXOWLIXQNWLRQHOOHU� &DUERQVlXUHQ� DXV� GHU� a�3LQHQ�2]RQ�5HDNWLRQ� %LQGXQJV�
HQHUJLHQ�EHVWLPPW�ZXUGHQ��GLH�PLW�GHQ�EHUHLWV�]LWLHUWHQ�/LWHUDWXUZHUWHQ�YRQ�����������N-
PRO��� I�U� DVVR]LLHUWH� &DUERQVlXUHVSH]LHV� LQ� JXWHU� hEHUHLQVWLPPXQJ� VWHKHQ�� 'LH� >0�+@�
�,RQHQ� �P�]������PLW� GHU� K|FKVWHQ� 6WDELOLWlW� UHSUlVHQWLHUHQ� GHSURWRQLHUWH�-� DXV� 3LQ�� XQG
1RUSLQVlXUH� ]XVDPPHQJHVHW]WH� -� 'LPHUH�� ZHOFKH� EHUHLWV� EHL� 8QWHUVXFKXQJHQ� ]XU
$VVR]LDWLRQ�YRQ�&DUERQVlXUHVWDQGDUGV�LQ�GHU�*DVSKDVH�EHREDFKWHW�ZXUGHQ��VLHKH�$EE����
XQG� $EE�� ����� =XU� (UNOlUXQJ� GHU� LQ� 7DEHOOH���� DXIJH]HLJWHQ� 6WDELOLWlWVXQWHUVFKLHGH
]ZLVFKHQ�GHQ�XQWHUVFKLHGOLFKHQ�'LPHULRQHQ�ZlUH�HLQH�QlKHUH�.HQQWQLV� LKUHU�FKHPLVFKHQ
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

=XVDPPHQVHW]XQJ�E]Z��GHU�'LPHUVWUXNWXUHQ�QRWZHQGLJ��$XIJUXQG�GHU�KRKHQ�.RPSOH[LWlW
GHV�KLHU�XQWHUVXFKWHQ�6\VWHPV�ZXUGHQ�GDKHU��]XQlFKVW�JUXQGOHJHQGH�6WXGLHQ�]XP�3RWHQWLDO
YRQ�&DUERQVlXUHQ�]XU�'LPHULVLHUXQJ�PLWWHOV�HLQIDFKHU�0RGHOOV\VWHPH�GXUFKJHI�KUW�

������ 6WXGLHQ�]XP�3RWHQWLDO�YRQ�&DUERQVlXUHQ�]XU�'LPHUELOGXQJ
=XU�GHWDLOOLHUWHQ�6WXGLH�YRQ�LQWHUPROHNXODUHQ�:HFKVHOZLUNXQJHQ�]ZLVFKHQ�XQWHUVFKLHGOLFK
IXQNWLRQDOLVLHUWHQ� &DUERQVlXUHQ� ZXUGHQ� 0RGHOOVXEVWDQ]HQ� ZLH� ]��%�� 0DOHLQVlXUH� RGHU
��+\GUR[\�EHQ]RHVlXUH� ]XQlFKVW� LQ� GLH� *DVSKDVH� HLQHV� ��/� *ODVJHIl�HV� �EHUI�KUW� XQG
DQVFKOLH�HQG�PLW�+LOIH�HLQHV�7UlJHUJDVVWURPV��V\QWK��/XIW��GLUHNW�LQ�GLH�$3&,�4XHOOH�GHV
0DVVHQVSHNWURPHWHUV��EHUI�KUW�
$EELOGXQJ���� ]HLJW� GLH� 2Q�OLQH� $3&,����06�6SHNWUHQ� GHU� LQ� GLH� *DVSKDVH� �EHUI�KUWHQ
9HUELQGXQJHQ� ��+\GUR[\�EHQ]RHVlXUH� XQG� ��+\GUR[\�EHQ]RHVlXUH�� 'DEHL� NRQQWH� I�U
��+\GUR[\�EHQ]RHVlXUH� �0:������ NHLQH� %LOGXQJ� YRQ� 'LPHUHQ� QDFKJHZLHVHQ� ZHUGHQ�
ZRKLQJHJHQ� LP� 0DVVHQVSHNWUXP� YRQ� ��+\GUR[\�EHQ]RHVlXUH� �0:������ HLQ� LQWHQVLYHV
6LJQDO�GHU�HQWVSUHFKHQGHQ�GHSURWRQLHUWHQ�$VVR]LDWH�EHL�P�]�����EHREDFKWHW�ZXUGH��'LH�PLW
+LOIH� YRQ� 6LPXODWLRQVUHFKQXQJHQ� �30��$0��� RSWLPLHUWH� *HRPHWULH� YRQ� ��+\GUR[\�
EHQ]RHVlXUH� YHUGHXWOLFKW�� GD�� EHL� GHU� RUWKR�VXEVWLWXLHUWHQ� +\GUR[\�EHQ]RHVlXUH� GLH
$XVELOGXQJ� HLQHU� LQWUDPROHNXODUHQ�:DVVHUVWRIIEU�FNHQELQGXQJ� EHJ�QVWLJW� LVW� �$EE������
:HJHQ� GHU� GDUDXV� UHVXOWLHUHQGHQ� $EVFKLUPXQJ� GHU� &DUER[\OIXQNWLRQ� LVW� ZDKUVFKHLQOLFK
GLH� %LOGXQJ� VWDELOHU� $VVR]LDWH� YRQ� ��+\GUR[\�EHQ]RHVlXUH� XQWHUEXQGHQ�� ,P� *HJHQVDW]
GD]X� ZLUG� HLQH� YHUJOHLFKVZHLVH� EHYRU]XJWH� %LOGXQJ� YRQ� LQWHUPROHNXODUHQ
:HFKVHOZLUNXQJHQ� I�U� ��+\GUR[\�EHQ]RHVlXUH� DXI� %DVLV� YRQ� 6LPXODWLRQVUHFKQXQJHQ
DQJHQRPPHQ�� 'LH� 6WDELOLVLHUXQJ� GHU� 'LPHUH� GHU� ��+\GUR[\�EHQ]RHVlXUH� NDQQ� PLWWHOV
]ZHL�LQWHUPROHNXODUHQ�:DVVHUVWRIIEU�FNHQELQGXQJHQ�HUIROJHQ��$EE�����

$EE�� ���� 2Q�OLQH� $3&,����06�6SHNWUHQ� YRQ� >0�+@��,RQHQ� GHU� LQ� GLH� *DVSKDVH� �EHUI�KUWHQ9HUELQGXQJHQ� ��+\GUR[\�� XQG� ��+\GUR[\�EHQ]RHVlXUH� �P�]� ����� XQG� GLH� (UJHEQLVVH� GHU6LPXODWLRQVUHFKQXQJHQ� �30��$0��� ]XU� 0ROHN�OJHRPHWULH� GHU� MHZHLOLJHQ� PRQRPHUHQ� E]Z�DVVR]LLHUWHQ�&DUERQVlXUHQ�LQ�GHU�*DVSKDVH�

1lKHUH� 8QWHUVXFKXQJHQ� YRQ� 0DOHLQ�� XQG� )XPDUVlXUH�� ]ZHL� &��'LFDUERQVlXUHQ� LQ� FLV�E]Z�� WUDQV�.RQILJXUDWLRQ�� XQWHUVW�W]HQ� GLH� +\SRWKHVH�� GD�� LQWUDPROHNXODUH�:DVVHUVWRII�
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EU�FNHQELQGXQJHQ� GLH� 1HLJXQJ� ]XU� 'LPHUELOGXQJ� YRQ� &DUERQVlXUHQ� LQ� GHU� *DVSKDVH
GHXWOLFK�DEVFKZlFKHQ��6R�]HLJW�0DOHLQVlXUH��P�]������HLQH�YHUVWlUNWH�7HQGHQ]�]XU�%LOGXQJ
HLQHU� LQWUDPROHNXODUHQ� :DVVHUVWRIIEU�FNHQELQGXQJ� XQG� ZHLVW� GHPQDFK� QXU� JHULQJH� UHO�
+lXILJNHLWHQ�LKUHU�GHSURWRQLHUWHQ�'LPHUH�EHL�P�]�����LP�06�6SHNWUXP�DXI��$EE�������'LH
LQ�$EELOGXQJ� ��� GDUJHVWHOOWHQ� (UJHEQLVVH� GHU� 30��$0��6LPXODWLRQVUHFKQXQJHQ� ]HLJHQ�
GD�� ]ZHL� DVVR]LLHUWH� 0DOHLQVlXUHPROHN�OH�� ZHOFKH� �EHU� LQWUDPROHNXODUH� :HFKVHO�
ZLUNXQJHQ�YHUI�JHQ��QXU��EHU�HLQH�:DVVHUVWRIIEU�FNHQELQGXQJ�ELQGHQ��,P�)DOOH�GHV�WUDQV�
,VRPHUV� �)XPDUVlXUH�� P�]������ ZLUG� GDJHJHQ� HLQH� 'LPHULVLHUXQJ� �EHU� ]ZHL
LQWHUPROHNXODUH� :DVVHUVWRIIEU�FNHQELQGXQJHQ� DQJHQRPPHQ� �$EE������� ,Q� hEHUHLQ�
VWLPPXQJ�GD]X��ZXUGHQ�YHUJOHLFKVZHLVH�KRKH�UHO��+lXILJNHLWHQ�GHSURWRQLHUWHU�'LPHUH�GHU
)XPDUVlXUH��P�]������LP�06�6SHNWUXP�EHREDFKWHW��$EE������
������ ��� ���P�]
�
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���

5HO
��+
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���
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���
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��+

lXI
LJN

HLW
3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE�� ���� 2Q�OLQH� $3&,�06�6SHNWUHQ� YRQ�0DOHLQ�� XQG� )XPDUVlXUH� �P�]� ����� LQ� GHU� *DVSKDVHVRZLH� GDV� (UJHEQLV� YRQ� 6LPXODWLRQVUHFKQXQJHQ� �30��$0��� ]XU� 0ROHN�OJHRPHWULH� GHU� MHZHLOVDVVR]LLHUWHQ�&DUERQVlXUHQ�

'LH� UHO�� +lXILJNHLWHQ� GHU� GHWHNWLHUWHQ� >0�+@��,RQHQ� GHU� YHUVFKLHGHQHQ� 'LPHUH� ODVVHQ
MHGRFK� QXU� HLQJHVFKUlQNWH� $XVVDJHQ� �EHU� GLH� XUVSU�QJOLFKHQ� 0RQRPHU�'LPHU�
9HUKlOWQLVVH� LQ� GHU� *DVSKDVH� ]X�� 6R� EHVWHKW� GLH� 0|JOLFKNHLW�� GD�� EHL� GHU� WKHUPLVFKHQ
9HUGDPSIXQJ� GHU� $QDO\WHQ� VSH]LHOO� VROFKH� $VVR]LDWH� GXUFK� GLH� (UK|KXQJ� GHU� LQQHUHQ
(QHUJLH� GLVVR]LLHUHQ�� ZHOFKH� QXU� �EHU� YHUKlOWQLVPl�LJ� VFKZDFKH� LQWHUPROHNXODUH
:HFKVHOZLUNXQJHQ�YHUI�JHQ��8P�QlKHUH�$XVVDJHQ��EHU�GLH�6WDELOLWlW�GHU�REHQ�JHQDQQWHQ
GHSURWRQLHUWHQ�KRPRPROHNXODUHQ�'LPHUH�GHU�)XPDU��XQG�0DOHLQVlXUH�WUHIIHQ�]X�N|QQHQ�
ZXUGHQ� &,'�([SHULPHQWH� GXUFKJHI�KUW�� ,P� 5DKPHQ� GHU� LQ� $EELOGXQJ���� JH]HLJWHQ
8QWHUVXFKXQJHQ� GLVVR]LLHUWHQ� GLH� GHSURWRQLHUWHQ�'LPHUH� �P�]������ DXVVFKOLH�OLFK� LQ� LKUH
PRQRPHUHQ�%HVWDQGWHLOH� �P�]������� VR�GD��GLH�]XU�%HVWLPPXQJ� UHO��7UDQVODWLRQVHQHUJLHQ
LQ�$EVFKQLWW�������JHQDQQWH�HUVWH�9RUDXVVHW]XQJ�HUI�OOW�LVW�



9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE������0LWWHOV�2Q�OLQH�$3&,�06�DXIJHQRPPHQH�UHO��+DXILJNHLWHQ�YRQ�'LPHULRQHQ�GHU�0DOHLQ�XQG�)XPDUVlXUH�EHL�P�]�����VRZLH�GHUHQ�)UDJPHQWLRQHQ��P�]������DOV�)XQNWLRQ�GHU�&,'�6SDQQXQJLQQHUKDOE�GHU�,RQHQRSWLN��(ODE��

$OV�HLQ�(UJHEQLV�GHU�&,'�6WXGLHQ�]HLJWH�VLFK��GD��HLQH�)UDJPHQWLHUXQJ�GHU�GHSURWRQLHUWHQ
0DOHLQVlXUHGLPHUH� EHL� HLQHU� .ROOLVLRQVHQHUJLH� YRQ� ���9� HLQVHW]WH�� ZRKLQJHJHQ� GLH
'LVVR]LDWLRQ� GHSURWRQLHUWHU� )XPDUVlXUHGLPHUH� HUVW� EHL� ���9� EHREDFKWHW� ZXUGH�� :LH
HUZDUWHW�� ZLHVHQ� GLH� UHO�� +lXILJNHLWHQ� GHU� 7RFKWHULRQHQ� �P�]� ����� HLQ� GD]X� LQYHUVHV
9HUKDOWHQ� DXI�� =XU� (UPLWWOXQJ� GHU� (QHUJLHGLIIHUHQ]� ]ZLVFKHQ� GHQ� XQWHUVXFKWHQ�'LPHUHQ
GHU� FLV�� XQG� WUDQV�&��'LFDUERQVlXUHQ� ZXUGH� GLH� DQJHOHJWH� 6SDQQXQJ� �(ODE�� EHL� ����7UDQVPLVVLRQ� GHU� 0XWWHULRQHQ� �EHU� *OHLFKXQJ� ��� LQ� UHO�� 7UDQVODWLRQVHQHUJLHQ� LQ
6FKZHUSXQNWVNRRUGLQDWHQ�XPJHUHFKQHW�>���@��'LH�VR�HUPLWWHOWHQ�UHO��7UDQVODWLRQVHQHUJLHQ
LQ�6FKZHUSXQNWVNRRUGLQDWHQ�GHU�GHSURWRQLHUWHQ�)XPDU��XQG�0DOHLQVlXUHDVVR]LDWH� VLQG� LQ
7DEHOOH����DXIJHOLVWHW�

7DE������(UPLWWHOWH� UHO��7UDQVODWLRQVHQHUJLHQ�LQ�6FKZHUSXQNWVNRRUGLQDWHQ�EHL������7UDQVPLVVLRQGHU�0XWWHULRQHQ�GHU�GHSURWRQLHUWHQ�'LPHULRQHQ�GHU�0DOHLQ��XQG�)XPDUVlXUH�
GHSURWRQLHUWH�'LPHUH ������(FP������H9 ('LVVR]LDWLRQ���N-�PRO�� D('LVVR]LDWLRQ����N-�PRO��
0DOHLQVlXUH ���������� ��� ��
)XPDUVlXUH ���������� ��� £

,Q� hEHUHLQVWLPPXQJ� PLW� GHQ� XQWHUVFKLHGOLFKHQ� UHO�� +lXILJNHLWHQ� GHU� 'LPHULRQHQ� YRQ
)XPDU�� XQG� 0DOHLQVlXUH� LQ� GHQ� 0DVVHQVSHNWUHQ� E]Z�� GHU� MHZHLOV� YRUJHVFKODJHQHQ
%LQGXQJVNRPSOH[LWlW�� NRQQWH� HLQH� XP� ���N-�PRO��� K|KHUH� 'LVVR]LDWLRQVHQHUJLH� I�U
)XPDUVlXUH� JHJHQ�EHU� 0DOHLQVlXUH� EHVWLPPW� ZHUGHQ� �7DE������ YHUJO�� $EE�� ����� ,P
9HUJOHLFK� ]X� GHQ� EHUHLWV� HUPLWWHOWHQ� UHO�� 'LVVR]LDWLRQVHQHUJLHQ� I�U� 'LPHUH
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9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

PXOWLIXQNWLRQHOOHU�&DUERQVlXUHQ�DXV�GHU�2]RQRO\VH�YRQ�a�3LQHQ�YRQ�ELV�]X�����N-�PRO��
�YHUJO�� 7DE������ ZLH� DXFK� GHQ� /LWHUDUWXUZHUWHQ� YRQ� ����±���� N-�PRO��� I�U� DVVR]LLHUWH
&DUERQVlXUHVSH]LHV�>��������@�VLQG�MHGRFK�GLH�(QHUJLHZHUWH� I�U�'LPHULRQHQ�YRQ�0DOHLQ�
XQG�)XPDUVlXUH�YRQ�����E]Z������N-�PRO���XQHUZDUWHW�KRFK��'DEHL�LVW�]X�EHU�FNVLFKWLJHQ�
GD�� VLFK� ELV� ]X� YLHU� LQWHUPROHNXODUH� :DVVHUVWRIIEU�FNHQELQGXQJHQ� ]ZLVFKHQ� GHQ
&DUERQVlXUHSURGXNWHQ� YRQ�a�3LQHQ� DXVELOGHQ� N|QQHQ��ZRKLQJHJHQ� VLFK� GLH�'LPHUH� YRQ
)XPDUVlXUH�QXU��EHU�]ZHL�:DVVHUVWRIIEU�FNHQELQGXQJHQ�VWDELOLVLHUHQ�N|QQHQ�
'D�NHLQH�.RQWUROOH�GHV�'UXFNV�LQ�GHU�&,'�=RQH�ZlKUHQG�GHU�([SHULPHQWH�HUIROJWH��IDOOHQ
GHWDLOOLHUWH� $XVVDJHQ� �EHU� GLH� ]XJUXQGHOLHJHQGHQ� 6WR�SUR]HVVH� VFKZHU�� 'DKHU� N|QQHQ
DXFK� OHLFKW�'LVVR]LDWLRQVHQHUJLHQ� EHVWLPPW�ZHUGHQ�� GLH� XP� )DNWRU� �� YRP�ZDKUHQ�:HUW
DEZHLFKHQ�� XQG� VRPLW� GLH� ]X� KRFK� EHVWLPPWHQ� 'LVVR]LDWLRQVHQHUJLHQ� GHU� $VVR]LDWH� GHU
)XPDU��XQG�0DOHLQVlXUH�HUNOlUHQ�Z�UGHQ��:HLWHUKLQ�NDQQ�YHUPXWHW�ZHUGHQ��GD��GLH�KLHU
HUPLWWHOWHQ� UHO�� 7UDQVODWLRQVHQHUJLHQ� GHU� 'LPHUH� ELRJHQHQ� 8UVSUXQJV� ZDKUVFKHLQOLFK� ]X
QLHGULJ�EHVWLPPW�ZXUGHQ��GD�GLH�$EVSDOWXQJ�NOHLQHUHU�1HXWUDOWHLOFKHQ�ZLH�]��%��+�2�RGHU&2�� EHREDFKWHW� ZXUGH�� %HL� GHU� DOOHLQLJHQ� $EVSDOWXQJ� GLHVHU� )UDJPHQWH� EOHLEHQLQWHUPROHNXODUH�:HFKVHOZLUNXQJHQ�HUKDOWHQ��ZlKUHQG�JOHLFK]HLWLJ�DEHU�HLQH�(UQLHGULJXQJ
GHU�UHO��+lXILJNHLWHQ�GHU�0XWWHULRQHQ�EHREDFKWHW�ZLUG��hEHUHLQVWLPPHQG�]HLJWHQ�GLH�KLHU
SUlVHQWLHUWHQ�&,'�6WXGLHQ�MHGRFK��GD��GLH�LQWULQVLVFKHQ�(LJHQVFKDIWHQ�GHU�0RQRPHUH�ZLH
DXFK� GLH� JHRPHWULVFKH� 6WUXNWXU� GHU� $VVR]LDWH� ZHVHQWOLFK� I�U� GHUHQ� 6WDELOLWlW� LQ� GHU
*DVSKDVH�LVW�

����� 9HUJOHLFK� GHV� 3RWHQWLDOV� ]XU� %LOGXQJ� YRQ� $VVR]LDWHQ� XQG� 3DUWLNHOQ� EHL� GHU
2]RQRO\VH�YRQ�a�3LQHQ�XQG�6DELQHQ

8QWHUVXFKXQJHQ�]XU�3DUWLNHOELOGXQJ�EHL�GHU�2]RQRO\VH�YRQ�a�3LQHQ� XQG�6DELQHQ�EHOHJHQ�
GD�� 6DELQHQ� HLQH� ZHVHQWOLFK� HIIL]LHQWHUH� 9RUOlXIHUVXEVWDQ]� ]XU� *HQHULHUXQJ� YRQ� QHXHQ
3DUWLNHOQ� LP� 9HUJOHLFK� ]X�a�3LQHQ� GDUVWHOOW� >���@�� ,Q� hEHUHLQVWLPPXQJ� PLW� GHQ� ]LWLHUWHQ
$UEHLWHQ�NRQQWH�DOV�(UJHEQLV�GHU�KLHU�GXUFKJHI�KUWHQ�5HDNWLRQVNDPPHUVWXGLHQ�HLQH�XP�FD�
)DNWRU���K|KHUH�PD[LPDOH�3DUWLNHODQ]DKONRQ]HQWUDWLRQ�I�U�GDV�6DELQHQ�2]RQ��LP�9HUJOHLFK
]XP� a�3LQHQ�2]RQ�5HDNWLRQVV\VWHP� EHVWLPPW� ZHUGHQ� �$EE������� XQG� GD�� REZRKO� EHLGH
0RQRWHUSHQH�YHUJOHLFKEDUH�5HDNWLRQVJHVFKZLQGLJNHLWVNRQVWDQWHQ�JHJHQ�EHU�2]RQ�EHVLW]HQ
>��������@�� =XGHP� LVW� GHU� (LQVDW]� GHU� 3DUWLNHOELOGXQJ� ZLH� DXFK� GDV� 0D[LPXP� GHU
3DUWLNHODQ]DKONRQ]HQWUDWLRQ� GHV� a�3LQHQ�2]RQ�6\VWHPV� ]X� VSlWHUHQ� 5HDNWLRQV]HLWHQ
YHUVFKREHQ�� 1DFK� HLQHU� 5HDNWLRQV]HLW� YRQ� FD�� �� K� ZXUGHQ� I�U� EHLGH� 6\VWHPH� JOHLFKH
3DUWLNHODQ]DKONRQ]HQWUDWLRQHQ� YRQ� FD�� ����� 3DUWLNHO� SUR� FP�� JHPHVVHQ�� 'DEHL� GHXWHW� GLH
ZHLWDXV�HIIL]LHQWHUH�3DUWLNHOQHXELOGXQJ�EHL�GHU�2]RQRO\VH�YRQ�6DELQHQ�GDUDXI�KLQ��GD��WURW]
GHV� JHULQJHUHQ� 8PVDW]HV� YRQ� 6DELQHQ� LQVEHVRQGHUH� GLH� %LOGXQJ� YRQ� VFKZHUIO�FKWLJHQ
2[LGDWLRQVSURGXNWHQ�LP�9HUJOHLFK�]XP�a�3LQHQ�2]RQ�6\VWHP�EHYRU]XJW�LVW�



9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE������3DUWLNHODQ]DKONRQ]HQWUDWLRQHQ�DXV�GHU�2]RQRO\VH�YRQ�6DELQHQ�XQG�a�3LQHQH�DOV�)XQNWLRQGHU� 5HDNWLRQV]HLW� �6WDUW� GHU� 5HDNWLRQ� EHL� W�  � �� PLQ��� 'LH� ([SHULPHQWH� ZXUGHQ� GDEHL� XQWHU
YHUJOHLFKEDUHQ� %HGLQJXQJHQ� LQ� GHU� ����/� 5HDNWLRQVNDPPHU� EHL� HLQHU� UHO�� )HXFKWH� YRQ� �� ���GXUFKJHI�KUW��'LH�$QIDQJVNRQ]HQWUDWLRQHQ� EHWUXJHQ� I�U�2]RQ� MHZHLOV� ���� SSE�Y�Y��� I�U� 6DELQHQ
����SSE�Y�Y��XQG�I�U�a�3LQHQ�����SSE�Y�Y��

8P�HLQHQ�QlKHUHQ�(LQEOLFN� LQ�GLH�]XJUXQGHOLHJHQGHQ�SK\VLNRFKHPLVFKHQ�3UR]HVVH�EHL�GHU
3DUWLNHOQHXELOGXQJ� DOV� )ROJH�GHU�2]RQRO\VH� YRQ�6DELQHQ�XQG�a�3LQHQ�]X� HUODQJHQ��ZXUGH
GLH� %LOGXQJ� VFKZHUIO�FKWLJHU� 5HDNWLRQVSURGXNWH� LQ� (FKW]HLW� PLWWHOV� 2Q�OLQH� $3&,����06
XQWHUVXFKW�� 'LH� $EWUHQQXQJ� GHU� *DVSKDVHQSURGXNWH� YRQ� GHU� 3DUWLNHOSKDVH� HUIROJWH� GDEHL
QRFK� YRU� (LQI�KUXQJ� GHV� 5HDNWLRQVJDVVWURPV� LQ� GLH� $3&,�4XHOOH� PLWWHOV� HLQHV� 'HQXGHU�
6\VWHPV��YHUJO��$EE�����

$EE������ 0LWWHOV� 2Q�OLQH� $3&,����06� DXIJHQRPPHQHQ� UHO�� +lXILJNHLWHQ� YRQ� DXVJHZlKOWHQ
VFKZHUIO�FKWLJHQ�2[LGDWLRQVSURGXNWHQ�DXV�GHU�2]RQRO\VH�YRQ�6DELQHQ�XQG�a�3LQHQ�DOV�)XQNWLRQGHU�5HDNWLRQV]HLW�GHU�2]RQRO\VHH[SHULPHQWH��6WDUW�GHU�5HDNWLRQ�EHL�W� ���PLQ��
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

:LH�LQ�$EELOGXQJ����DQKDQG�GHU�UHO��+lXILJNHLWHQ�YRQ�3LQ��XQG�6DELQVlXUH���P�]������ZLH
DXFK�XQWHUVFKLHGOLFKHU�&DUERQVlXUHGLPHUH�EHL�P�]�����XQG�P�]�����]X�VHKHQ�LVW��QDKPHQ�GLH
,RQHQVLJQDOLQWHQVLWlWHQ� HLQH� 5HLKH� YRQ� VFKZHUIO�FKWLJHQ� 2[LGDWLRQVSURGXNWHQ� EHL� GHU
6DELQHQ�2]RQRO\VH� HKHU� ]X� DOV� EHL� GHU�a�3LQHQ�2]RQRO\VH�� 'LHVH� 8QWHUVFKLHGH� ]ZLVFKHQ
GHQ� ,RQHQVLJQDOLQWHQVLWlWHQ� GHU� a�3LQHQ�� XQG� 6DELQHQ�2[LGDWLRQVSURGXNWHQ� N|QQWHQ� HLQH
ZHVHQWOLFK� 5ROOH� VRZRKO� I�U� GLH� EHREDFKWHWHQ� ]HLWOLFK� YHUVFKLHGHQHQ� (LQVlW]H� GHU
3DUWLNHOQHXELOGXQJ� DOV� DXFK� I�U� GLH� XQWHUVFKLHGOLFKHQ� PD[LPDOHQ� 3DUWLNHODQ]DKO�
NRQ]HQWUDWLRQ�GHU�EHLGHQ�5HDNWLRQVV\VWHPH�VSLHOHQ��VLHKH�$EE�������8QWHU�GHU�$QQDKPH��GD�
'LPHUSURGXNWH� VHKU� QLHGULJH� 'DPSIGU�FNH� DXIZHLVHQ�� N|QQWH� GLH� EHREDFKWHWH� KRKH
%LOGXQJVWHQGHQ]�GHU�&DUERQVlXUHGLPHUH�EHL�GHU�2]RQRO\VH�YRQ�6DELQHQ�]ZLVFKHQ����XQG
���PLQ� 5HDNWLRQV]HLW� GDV� YHUJOHLFKVZHLVH� KRKH� 3DUWLNHOQHXELOGXQJVSRWHQWLDO� GHU
6DELQHQ�2]RQRO\VH�HUNOlUHQ�
=XU� UHODWLYHQ� $EVFKlW]XQJ� GHU� 9HUWHLOXQJ� XQWHUVFKLHGOLFKHU� PRQRPHUHU� XQG� GLPHUHU
2[LGDWLRQVSURGXNWH�ZXUGHQ�]ZHL�YHUVFKLHGHQ�9HUVXFKVUHLKHQ�GXUFKJHI�KUW��6R�ZXUGHQ�GLH
UHO��6LJQDOLQWHQVLWlWHQ�GHU�>0�+@��,RQHQ�DXVJHZlKOWHU�2[LGDWLRQVSURGXNWH�DXV�GHU�2]RQRO\VH
YRQ�a�3LQHQ�]XQlFKVW�XQWHU�9HUZHQGXQJ�HLQHV�$NWLYNRKOH�JHI�OOWHQ�'LIIXVLRQVDEVFKHLGHUV
�VLHKH� $EE����� XQG� DQVFKOLH�HQG� RKQH� 'HQXGHUV\VWHP� PLWWHOV� 2Q�OLQH� $3&,����06
DXIJHQRPPHQ�� ,Q� $EELOGXQJ���� VLQG� GLH� ZlKUHQG� GLHVHU� 9HUVXFKH� EHREDFKWHWHQ� UHO�
,RQHQVLJQDOLQWHQVLWlWHQ�H[HPSODULVFK�I�U�HLQ]HOQH�PRQRPHUH�2[LGDWLRQVSURGXNWH�GDUJHVWHOOW�

$EE�� ����0LW� XQG� RKQH� (LQVDW]� HLQHV� $NWLYNRKOH�JHI�OOWHQ� 'LIIXVLRQVDEVFKHLGHUV� EHREDFKWHWH� UHO�6LJQDOLQWHQVLWlWHQ�GHU�>0�+@��,RQHQ�DXVJHZlKOWHU�PRQRPHUHU�2[LGDWLRQVSURGXNWH�DXV�GHU�2]RQRO\VH
YRQ�a-3LQHQ�EHL�HLQHU�UHO��)HXFKWH�YRQ�����

hEHU� GDV�9HUKlOWQLV� GHU� UHO�� 6LJQDOLQWHQVLWlWHQ� GHU�2[LGDWLRQVSURGXNWH� GHU�a�3LQHQ�2]RQ�
5HDNWLRQ�LQ�GHU�*DV��XQG�3DUWLNHOSKDVH�E]Z��QXU�LQ�GHU�3DUWLNHOSKDVH�ZXUGH�DQVFKOLH�HQG�GLH
9HUWHLOXQJ� HLQ]HOQHU� 3URGXNWH� ]ZLVFKHQ� *DV�� XQG� 3DUWLNHOSKDVH� UHODWLY� ]XHLQDQGHU
DEJHVFKlW]W��$EE������
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9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE������$EVFKlW]XQJ�GHU�UHODWLYHQ�9HUWHLOXQJ�DXVJHZlKOWHU�2[LGDWLRQVSURGXNWH�GHU�a�3LQHQ�2]RQ�5HDNWLRQ�]ZLVFKHQ�*DV��XQV�3DUWLNHOSKDVH�

%HL�GLHVHU�$XIWUDJXQJ�HUJDE�VLFK�]XP�HLQHQ��GD��HLQH�*UXSSLHUXQJ�GHU�3URGXNWH�KLQVLFKWOLFK
LKUH�9HUWHLOXQJ�]ZLVFKHQ�*DV�XQG�3DUWLNHOSKDVH�DOV�)XQNWLRQ�LKUHU�IXQNWLRQHOOHQ�*UXSSHQ�]X
EHREDFKWHQ� LVW� �$EE������� =XP� DQGHUHQ� ]HLJWH� VLFK�� GD�� 'LPHUH� YHUPXWOLFK� UHLQH
3DUWLNHOSKDVHQSURGXNWH�GHU�2]RQRO\VH�YRQ�0RQRWHUSHQHQ�GDUVWHOOHQ��$XIJUXQG� LKUHU�VRPLW
VHKU�QLHGULJHQ�'DPSIGU�FNH�VWHOOHQ�VLH�ZDKUVFKHLQOLFK�GLH�HQWVFKHLGHQGHQ�.RPSRQHQWHQ�I�U
HLQH� *DV�]X�3DUWLNHO�3KDVHQXPZDQGOXQJ� GDU�� (LQH� K|KHUH� %LOGXQJUDWH� GLHVHU� $VVR]LDWH
I�KUWH� GHPQDFK� ]X� HLQHU� HIIL]LHQWHUHQ� 1XNOHDWLRQ� E]Z�� ]X� HLQHU� K|KHUHQ� PD[LPDOHQ
3DUWLNHODQ]DKONRQ]HQWUDWLRQ�� 'DV� KLHU� EHREDFKWHWH� GHXWOLFK� K|KHUH� 3DUWLNHOQHXELOGXQJV�
SRWHQWLDO� I�U�6DELQHQ� LP�9HUJOHLFK�]X�a�3LQHQ� �VLHKH��$EE������ Ol�W� VLFK�GDKHU�YHUPXWOLFK
DXI� GLH� HIIL]LHQWHUH�%LOGXQJ�YRQ�'LPHUHQ� EHL� GHU�2]RQRO\VH� YRQ�6DELQHQ� DP�$QIDQJ� GHU
5HDNWLRQ�����ELV����PLQ�5HDNWLRQV]HLW��]XU�FNI�KUHQ��YHUJO��$EE������
'DU�EHU�KLQDXV�]HLJHQ�GLH�LQ�$EELOGXQJ����GDUJHVWHOOWHQ�2Q�OLQH�$3&,����06�6SHNWUHQ�GHU
3URGXNWYHUWHLOXQJHQ� DXV� GHU� 2]RQRO\VH� YRQ� a�3LQHQ� XQG� 6DELQHQ� EHL� *OHLFKJHZLFKWV�
EHGLQJXQJHQ� �UHO�� )HXFKWH� �� ����� GD�� QHEHQ� GLPHUHQ� 5HDNWLRQVSURGXNWHQ� DXFK� VWDELOH
7ULPHUH� LP� 0DVVHQEHUHLFK� YRQ� ���� ELV� ���� 'D� EHL� GHU� 6DELQHQ�2]RQRO\VH� EHREDFKWHW
ZHUGHQ�NRQQWHQ�

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
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9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE������2Q�OLQH�$3&,����06�6SHNWUHQ�VHNXQGlUHU�RUJDQLVFKHU�$HURVRONRPSRQHQWHQ�PLW�a�3LQHQ�D��XQG�6DELQHQ��E��DOV�9RUOlXIHUVXEVWDQ]HQ�

'HU� PDVVHQVSHNWURPHWULVFKH� 1DFKZHLV� VWDELOHU� 7ULPHUH� DXV� GHQ� SULPlU� JHELOGHWHQ
2[LGDWLRQVSURGXNWHQ� YRQ� 6DELQHQ� VWHOOW� GDEHL� VLFKHUOLFK� HLQHQ�8PVWDQG� GDU��ZHOFKHU� ]XP
HLQHQ� KRPRJHQH� 1XNOHDWLRQVSUR]HVVH� ZHVHQWOLFK� EHJ�QVWLJW� XQG� ]XP� DQGHUHQ� HLQHQ
GHXWOLFKHQ�+LQZHLV�DXI�HLQ�P|JOLFKHV�:DFKVWXP�GHU�$VVR]LDWH��'LPHUH��7ULPHUH��7HWUDPHUH
HFW���LQ�GHU�*DVSKDVH�E]Z��LQ�GHU�EHUHLWV�QHX�DXVJHELOGHWHQ�3DUWLNHOSKDVH�OLHIHUW��1HEHQ�GHU
HIIL]LHQWHUHQ�%LOGXQJ� YRQ� VFKZHUIO�FKWLJHQ�2[LGDWLRQVSURGXNWHQ�ZLH� ]��%�'LFDUERQVlXUHQ
XQG� YHUVFKLHGHQHU� 'LPHUH� EHL� GHU� 2]RQRO\VH� YRQ� 6DELQHQ�� ELHWHW� GLH� %LOGXQJ� WULPHUHU
6WUXNWXUHQ� HLQH�ZHLWHUH�(UNOlUXQJ� I�U�GLH� LP�9HUJOHLFK�]XP�a�3LQHQ�2]RQ�6\VWHP�K|KHUH
PD[LPDOH�3DUWLNHODQ]DKONRQ]HQWUDWLRQ��'LH�0|JOLFKNHLW� ]XU�%LOGXQJ� YRQ� VWDELOHQ� WULPHUHQ

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

P�]
�

��

��

��

��

��

��

��

��

��

���
UHOD

WLYH
�+l

XILJ
NHL

W����
���

���

���

���
������

��� ���
���������

���
���

a �3LQHQ

�D�

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

P�]
�

��

��

��

��

��

��

��

��

��

���
���

���

���

���

���

���

���

���

���

���
��� ���

���

���

6DELQHQ
���

���

UHOD
WLYH

�+l
XILJ

NHL
W����

�E�



9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$VVR]LDWHQ�VFKHLQW�-�DQDORJ�]X�GHU�YRUKHU�GLVNXWLHUWHQ�'LPHUELOGXQJ�-�GXUFK�GLH�FKHPLVFKH
6WUXNWXU�GHU�&DUERQVlXUHSURGXNWH�IHVWJHOHJW�]X�VHLQ��ZREHL�KLHU�GLH�*U|�H�GHU�5LQJVWUXNWXU
GHU�PRQRPHUHQ�6WUXNWXUHLQKHLWHQ�YHUPXWOLFK�HLQH�HQWVFKHLGHQGH�5ROOH�VSLHOW�
(LQIDFKH� 6LPXODWLRQVUHFKQXQJHQ� �30��$0��� ]HLJHQ�� GD�� DXIJUXQG� GHV� ��JOLHGULJHQ
5LQJV\VWHPV� PXOWLIXQNWLRQHOOHU� FLV�&DUERQVlXUHQ� DXV� GHU� a�3LQHQ�2]RQ�5HDNWLRQ� GLH
'LPHULVLHUXQJ� XQWHU� $XVELOGXQJ� HLQHU� .lILJVWUXNWXU� VWDUN� EHYRU]XJW� LVW�� 'LHV� LVW� LQ
$EELOGXQJ���� DP� %HLVSLHO� HLQHV� 'LPHUV� ]XVDPPHQJHVHW]W� DXV� a�+\GUR[\�SLQRQVlXUH
�0:� ����� XQG� 3LQVlXUH� �0:� ����� GDUJHVWHOOW� �YHUJO�� DXFK� $EE����� XQG� $EE������� 'LH
FLV�.RQILJXUDWLRQ� GHU� &DUERQVlXUHQ� HUVFKZHUW� HLQH� 9HUJU|�HUXQJ� GHU� $VVR]LDWVWUXNWXU
XQWHU� (LQEH]LHKXQJ� HLQHU� GULWWHQ� &DUERQVlXUH�� ZHOFKHV� GLH� VSH]LILVFKH� %LOGXQJ� VWDELOHU
'LPHUH� EHL� GHU� 2]RQRO\VH� YRQ� a�3LQHQ� U�FNEOLFNHQG� HUNOlUW�� 2EZRKO� $XVVDJHQ� �EHU
DEVROXWH�%LQGXQJVHQHUJLHQ�GHU�'LPHUH�KLHU�QLFKW�JHWURIIHQ�ZHUGHQ�NRQQWHQ�� Ol�W�VLFK�GLH
EHWUlFKWOLFKH�6WDELOLWlW� GHU� EHREDFKWHWHQ�'LPHUH� DXV� GHU� UlXPOLFKHQ�$QRUGXQJ�ZLH� DXFK
GHU�$Q]DKO�GHU�DXVJHELOGHWHQ�LQWHUPROHNXODUHQ�:DVVHUVWRIIEU�FNHQELQGXQJHQ�DEOHLWHQ�

$EE������ (UJHEQLV� GHU� 6LPXODWLRQVUHFKQXQJHQ� �30��$0��� ]XU�0ROHN�OJHRPHWULH� HLQHV� 'LPHUV
YRQ�a�+\GUR[\�SLQRQVlXUH�XQG�3LQVlXUH�DXV�GHU�2]RQRO\VH�YRQ�a�3LQHQ�

(LQ� FKDUDNWHULVWLVFKHV� 0HUNPDO� GHU� PRQRPHUHQ� 5HDNWLRQVSURGXNWH� GHU� 2]RQRO\VH� YRQ
6DELQHQ� VWHOOW� GLH� ��JOLHGULJH� 5LQJVWUXNWXU� GDU�� ZREHL� GLH� IXQNWLRQHOOHQ� *UXSSHQ� LQ
����6WHOOXQJ�]XHLQDQGHU�DQJHRUGQHW�VLQG��YHUJO��$EE�����,���%DVLHUHQG�DXI�GHQ�(UJHEQLVVHQ
GHU� 30��$0�� 6LPXODWLRQVUHFKQXQJHQ� DP� %HLVSLHO� YRQ� FLV�6DELQVlXUH� �0:� ����� ZLUG
JH]HLJW�� GD�� GLH� HIIHNWLYH�%LOGXQJ� LQWHUPROHNXODUHU�:HFKVHOZLUNXQJHQ� VRZRKO� ]ZLVFKHQ
]ZHL� 0ROHN�OHQ� DOV� DXFK� GUHL� 0ROHN�OHQ� GHU� &��'LFDUERQVlXUH� P|JOLFK� LVW�� 'DVKRPRPROHNXODUH�'LPHU��0:������YHUI�JW��EHU�YLHU�LQWHUPROHNXODUH�:DVVHUVWRIIEU�FNHQ�
ELQGXQJHQ�� ZlKUHQG� GLH� 6WDELOLWlW� GHV� KLHU� SUlVHQWLHUWHQ� KRPRPROHNXODUHQ� 7ULPHUV
�0:������ GHU� 6DELQVlXUH� VLFK� DXI� GLH� $XVELOGXQJ� YRQ� VHFKV� LQWHUPROHNXODUHQ
:DVVHUVWRIIEU�FNHQELQGXQJHQ�]XU�FNI�KUHQ�Ol�W��$EE������

a�+\GUR[\ �SLQRQVlXUH� 3LQVlXUH



9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE������ (UJHEQLV� GHU� 6LPXODWLRQVUHFKQXQJHQ� �30��$0��� ]XU� 0ROHN�OJHRPHWULH� YRQFLV�6DELQVlXUH� �0:� ����� ZLH� DXFK� GHU� KRPRPROHNXODUHQ� 'LPHUH� �0:� ����� XQG� 7ULPHUH�0:������YRQ�6DELQVlXUH�DXV�GHU�2]RQRO\VH�YRQ�6DELQHQ��0:������

,Q� EH]XJ� DXI� GLH� 1HXELOGXQJ� YRQ� 3DUWLNHOQ� LVW� IHVW]XKDOWHQ�� GD�� LQVEHVRQGHUH� GDV
9HUP|JHQ� PXOWLIXQNWLRQHOOHU� 2[LGDWLRQVSURGXNWH� ]XU� $VVR]LDWLRQ� LQ� GHU� *DVSKDVH� HLQH
HQWVFKHLGHQGH�5ROOH�I�U�1XNOHDWLRQVSUR]HVVH�EHL�0RQRWHUSHQ�2]RQ�5HDNWLRQVV\VWHPHQ�]X
VSLHOHQ�VFKHLQW��'HP]XIROJH�OLH�H�VLFK�DXV�GHP�9HUKlOWQLV�]ZLVFKHQ�PRQRPHUHQ��GLPHUHQ
XQG� WULPHUHQ� 2[LGDWLRQVSURGXNWHQ� XQWHUVFKLHGOLFKHU� 9RUOlXIHUVXEVWDQ]HQ� �]��%��a�3LQHQ
XQG� 6DELQHQ�� GLUHNW� DXI� GDV� 3RWHQWLDO� ]XU� 3DUWLNHOQHXELOGXQJ� GHU� HLQ]HOQHQ� ELRJHQHQ
.RKOHQZDVVHUVWRIIH� VFKOLH�HQ�� $XIJUXQG� GHU� DQJHGHXWHWHQ� EHYRU]XJWHQ� %LOGXQJ
KHWHURPROHNXODUHU� $VVR]LDWH� LVW� JUXQGVlW]OLFK� VHOEVW� LQ� VWDUN� YHUG�QQWHQ� 6\VWHPHQ� HLQH
VHKU�KRKH�7HQGHQ]�]XU�3DUWLNHOQHXELOGXQJ�]X�HUZDUWHQ�

,�� ��6DELQVlXUH
������0RQRPHU
,,�� �6DELQVlXUH
������'LPHU
,,,�� 6DELQVlXUH
�������7ULPHU

,� ,,�
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9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

��� &KHPLVFKH�&KDUDNWHULVLHUXQJ�YRQ�$VVR]LDWHQ�PLWWHOV�2Q�OLQH�$3&,����06Q
������ 'LPHUH�GHU�a�3LQHQ�2]RQ�5HDNWLRQ
%HL� GHU� 2]RQRO\VH� YRQ� a�3LQHQ� NRQQWHQ� HLQH� 5HLKH� YRQ� VFKZHUIO�FKWLJHQ
2[LGDWLRQVSURGXNWHQ� LP� 0DVVHQEHUHLFK� YRQ� ���� ELV� ���� 'D� LP� 2Q�OLQH� $3&,����
06�6SHNWUXP� EHREDFKWHW� ZHUGHQ� �VLHKH� $EE�����D��� 'DEHL� ZLHVHQ� LQVEHVRQGHUH
>0�+@��,RQHQ�EHL�P�]�����VHKU�KRKH�UHO��6LJQDOLQWHQVLWlWHQ�DXI�� ,Q�$EELOGXQJ����D�� LVW�GDV
06���ZLH�DXFK�06����P�]�������P�]������6SHNWUXP�GLHVHU�,RQHQ��P�]������GDUJHVWHOOW��,Q
JXWHU�hEHUHLQVWLPPXQJ�PLW�GHP�]XYRU�LQ�$EVFKQLWW�����SUlVHQWLHUWHQ�06�06�6SHNUXP�GHU
'LPHULRQHQ��P�]������GHU�3LQ��XQG�1RUSLQVlXUH�DOV�5HIHUHQ]VXEVWDQ]HQ��VLHKH�$EE�����E��
]HLJW� GDV� 06��6SHNWUXP� YRQ� >0�+@��,RQHQ� EHL�P�]����� 7RFKWHULRQHQ� EHL� P�]� ���� XQG
P�]�����PLW�GHQ�K|FKVWHQ� UHO��+lXILJNHLWHQ� �$EE�����D���'DU�EHU�KLQDXV�NRQQWHQ�ZHLWHUH
7RFKWHULRQHQ� EHL� P�]����� XQG�P�]����� YHU]HLFKQHW� ZHUGHQ�� $XI� %DVLV� GHU� LQ� .DSLWHO�9�
$EVFKQLWW����� FKDUDNWHULVLHUWHQ� PRQRPHUHQ� 2[LGDWLRQVSURGXNWH� ZLUG� YRUJHVFKODJHQ�� GD�
GLHVH� 7RFKWHULRQHQ� QLFKW� QXU� >0�+@��,RQHQ� YRQ� 3LQVlXUH� �0:������ XQG� 1RUSLQVlXUH
�0:������ GDUVWHOOHQ�� VRQGHUQ� JOHLFK]HLWLJ� DXFK� YRQ� 1RUSLQRQVlXUH� �0:������ XQG
��+\GUR[\�R[R�SLQVlXUH� �0:�������'LH�KLHU�XQWHUVXFKWHQ� >0�+@��,RQHQ�EHL�P�]����� DXV
GHU� a�3LQHQ�2]RQ�5HDNWLRQ� VWDPPHQ� GHPQDFK� YHUPXWOLFK� YRQ� ]ZHL� YHUVFKLHGHQHQ�
MHZHLOV�KHWHURPROHNXODU�]XVDPPHQJHVHW]WHQ�'LPHUHQ�PLW�GHQVHOEHQ�1RPLQDOPDVVHQ��'LH
H[DNWH�0DVVHQGLIIHUHQ]�GHV�YRU]XJVZHLVH�JHELOGHWHQ�GLPHUHQ�3URGXNWV�DXV�3LQ���&�+��2��XQG�1RUSLQVlXUH� �&�+��2���XQG�GHV�'LPHUV�EHVWHKHQG�DXV�1RUSLQRQVlXUH��&�+��2���XQG��+\GUR[\�R[R�SLQVlXUH� �&�+��2��� EHWUlJW� GDEHL� ��������� 0DVVHQHLQKHLWHQ� XQG� Z�UGH
QXU�PLWWHOV�KRFKDXIO|VHQGHU�0DVVHQVSHNWURPHWULH�GLUHNW�]XJlQJOLFK�VHLQ�
'DU�EHU� KLQDXV� NRQQWH� LP� 06�06�6SHNWUXP� YRQ� >0�+@��,RQHQ� EHL� P�]����� HLQH
VLJQLILNDQWH� $EVSDOWXQJ� YRQ� +�2� XQWHU� %LOGXQJ� YRQ� )UDJPHQWLRQHQ� EHL� P�]����EHREDFKWHW� ZHUGHQ� �$EE�� ���D��� 'DV� HQWVSUHFKHQGH�06��6SHNWUXP� �P�]�������P�]� ����
]HLJWH� HUQHXW� )UDJPHQWLRQHQ� EHL� P�]� ���� VRZLH� EHL� P�]������ ZREHL� HUVWHUH� YHUPXWOLFK
>0�+@��,RQHQ� YRQ� 1RUSLQRQVlXUH� GDUVWHOOHQ� XQG� OHW]WHUH� ZDKUVFKHLQOLFK� GXUFK� GLH
$EVSDOWXQJ�YRQ�&2�� JHELOGHW�ZXUGHQ� �$EE�����D���'LH�%HREDFKWXQJ� YRQ�)UDJPHQWLRQHQEHL�P�]����� LP�06��6SHNWUXP� VW�W]W� GLH� 6WUXNWXU� YRQ�1RUSLQRQVlXUH� �P�]������� GD� HLQH
VHKU� HIIL]LHQWH� $EVSDOWXQJ� YRQ� &2�� ����'D�� FKDUDNWHULVWLVFK� I�U� .HWRFDUERQVlXUHQ� LVW�VLHKH�7DE�����
06�06�6WXGLHQ� ]XU� &KDUDNWHULVLHUXQJ� GHU� FKHPLVFKHQ� =XVDPPHQVW]XQJ� YRQ
>0�+@��,RQHQ� EHL� P�]����� GHXWHQ� HUQHXW� DXI� ]ZHL� XQWHUVFKLHGOLFKH�� KHWHURPROHNXODU
]XVDPPHQJHVHW]WH� 'LPHUH� PLW� JOHLFKHQ� 1RPLQDOPDVVHQ� �$EE�����E��� 6R� ZHLVHQ
7RFKWHULRQHQ�EHL�P�]�����DQG�P�]�����DXI�HLQH�'LPHUVSH]LHV�KLQ��ZHOFKH�DXV�1RUSLQVlXUH
�&�+��2���XQG�1RUSLQRQVlXUH��&�+��2���]XVDPPHQJHVHW]W�LVW��'LH�ZHVHQWOLFK�K|KHUH�UHO�+lXILJNHLW�YRQ�>0�+@��,RQHQ�YRQ�1RUSLQVlXUH�EHL�P�]�����HUJLEW�VLFK�ZDKUVFKHLQOLFK�DXV
GHU�K|KHUHQ�*DVSKDVHQD]LGLWlW� GHU�&��'LFDUERQVlXUH� JHJHQ�EHU� GHU�&��.HWRFDUERQVlXUH�%HL�GHU�'LVVR]LDWLRQ�GHV�]ZHLWHQ�GHSURWRQLHUWHQ�GLPHUHQ�3URGXNWV��P�]������EHVWHKHQG�DXV
3LQVlXUH��&�+��2���XQG�HLQHU�9HUELQGXQJ�PLW�HLQHP�0ROHNXODUJHZLFKW�YRQ�����'D�EOHLEW
GLH� QHJDWLYH� /DGXQJ� EHL� GHU� &��'LFDUERQVlXUH� XQWHU� %LOGXQJ� YRQ� >0�+@��,RQHQ� EHL
P�]������$EE�����E��
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

$EE�� ����06��� XQG�06��� �P�]�������P�]������ 6SHNWUHQ� YRQ� >0�+@��,RQHQ� EHL�P�]� ���� DXV� GHU
2]RQRO\VH�YRQ�a�3LQHQ��D��XQG�06��6SHNWUXP�YRQ�>0�+@��,RQHQ�EHL�P�]�����DXV�GHU�2]RQRO\VH
YRQ�a�3LQHQ��E���'LH�06�06�6SHNWUHQ�EHLGHU�>0�+@��,RQHQ�EHL�P�]�����XQG�P�]�����GHXWHQ�DXIGLH�%LOGXQJ�YRQ�]ZHL�MHZHLOV�KHWHURPROHNXODU�]XVDPPHQJHVHW]WHQ�'LPHUVSH]LHV�

'LH� FKHPLVFKHQ� &KDUDNWHULVLHUXQJ� GHU� ELVKHU� XQEHNDQQWHQ� 6XEVWDQ]� PLW� GHU�0DVVH� YRQ
���� 'D� EDVLHUW� DXI� GHP� 06�06�6SHNWUXP� YRQ� >0�+@��,RQHQ� EHL� P�]����� �$EE������
ZHOFKH�DOV�PRQRPHUH�5HDNWLRQVSURGXNWH�GHU�2]RQRO\VH�YRQ�a�3LQHQ�EHREDFKWHW�ZXUGHQ
�VLHKH�$EE����D��� 'D� LP� 06�06�6SHNWUXP� FKDUDNWHULVWLVFKH� $EVSDOWXQJHQ� YRQ� +�2����'D��� &2� ����'D�� XQG� &2�� ���� 'D�� XQWHU� %LOGXQJ� YRQ� 7RFKWHULRQHQ� EHL� P�]�����P�]����� XQG� P�]����� EHREDFKWHW� ZHUGHQ� NRQQWHQ�� ZLUG� HLQH� &��$OGRFDUERQVlXUHYRUJHVFKODJHQ� �$EE������� 'LHVH� &DUERQVlXUH� ZXUGH� HUVWPDOLJ� YRQ� <8� (7� $/�� >���@� DOVa�3LQHQ�5HDNWLRQVSURGXNW�EHVFKULHEHQ�
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$EE������ 06�06�6SHNWUXP� YRQ>0�+@��,RQHQ� EHL� P�]����� DXV� GHUa�3LQHQ�2]RQRO\VH��'LH�HIIL]LHQWHQ$EVSDOWXQJHQ�YRQ�&2�����'D��DQG&2�� ����'D�� ZHLVHQ� DXI� GLH%LOGXQJ� HLQHU�&��$OGRFDUERQVlXUH�ZLH�GDUJHVWHOOW�
���



9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

'LH� EHUHLWV� LQ� $EVFKQLWW������� EHVFKULHEHQH� KHWHURPROHNXODUH� =XVDPPHQVHW]XQJ� YRQ
>0�+@��,RQHQ� EHL� P�]� ���� DXV� GHU� a�3LQHQ�2]RQRO\VH� PLW� 3LQVlXUH� �&�+��2��� XQG3LQRQVlXUH��&��+��2���DOV�PRQRPHUH�.RPSRQHQWHQ�NRQQWH�PLWWHOV�GHU�KLHU�GXUFKJHI�KUWHQ06Q�6WXGLHQ� EHVWlWLJW� ZHUGHQ� �$EE������ VLHKH� $EE������� 'LH� LP� 06�06�6SHNWUXP� YRQ
>0�+@��,RQHQ� EHL� P�]� ���� EHREDFKWHWH� QLHGULJHQ� ,QWHQVLWlWHQ� GHU� >0�+@��,RQHQ� GHU
3LQRQVlXUH� �P�]������ ODVVHQ� VLFK� DXI� HLQH� LP� 9HUJOHLFK� ]X� 3LQVlXUH� �P�]������ QLHGULJH
*DVSKDVHQD]LGLWlW� ]XU�FNI�KUHQ� �$EE�����D��� 'DV� LQ� $EELOGXQJ����E�� SUlVHQWLHUWH
06��6SHNWUXP� �P�]�������P�]������ ]HLJW� GDV� FKDUDNWHULVWLVFKH� )UDJPHQWLHUXQJVPXVWHUV
GHU�3LQVlXUH��VLHKH�$EE�����XQG�$EE�������KLHU�DEHU�DOV�HLQH�PRQRPHUH�.RPSRQHQWH�GHV
GHSURWRQLHUWHQ�'LPHUV��P�]������

$EE������06��6SHNWUXP�YRQ� >0�+@��,RQHQ� EHL�P�]� ����DXV� GHU�2]RQRO\VH� YRQ�a�3LQHQ� �D�� XQG
06��6SHNWUHQ��P�]�������P�]�����XQG�P�]�������P�]������YRQ�>0�+@��,RQHQ�EHL�P�]������E����F��'LH�JH]HLJWHQ�06���ZLH�DXFK�06��6SHNWUHQ�ZHLVHQ�DXI�GLH�%LOGXQJ�HLQHV�DXV�3LQ���P�]������XQG3LQRQVlXUH��P�]������]XVDPPHQJHVHW]WHQ�'LPHUV�

'DU�EHU�KLQDXV�ZXUGH�I�U�GDV�GHSURWRQLHUWH�'LPHU�DXV�3LQ��XQG�3LQRQVlXUH��P�]������HLQH
HIIL]LHQWH�$EVSDOWXQJ�YRQ�+�2�����'D��XQWHU�%LOGXQJ�YRQ�)UDJPHQWLRQHQ�EHL�P�]�����LP06�06�6SHNWUXP� EHREDFKWHW� �$EE�����D��� (LQH� $EVSDOWXQJ� YRQ� NOHLQHQ� 1HXWUDOWHLOFKHQ
ZLH� ]��%��KLHU�+�2�NDQQ�QXU�XQWHU�(UKDOW� LQWHUPROHNXODUHU�:HFKVHOZLUNXQJHQ� VWDWWILQGHQ
XQG� OLHIHUW� GDKHU� HLQHQ� +LQZHLV� DXI� GLH� KRKH� 6WDELOLWlW� GLHVHU� $VVR]LDWH�� 'LH� LP
HQWVSUHFKHQGHQ� 06��6SHNWUXP� �P�]�������P�]� ����� EHREDFKWHWHQ� )UDJPHQWLRQHQ� EHL
P�]�����XQG�P�]�����VWLPPHQ�PLW�GHU�YRUJHVFKODJHQHQ�FKHPLVFKHQ�=XVDPPHQVHW]XQJ�GHU
KLHU�XQWHUVXFKWHQ�'LPHULRQHQ�DXV�3LQ��XQG�3LQRQVlXUH��EHUHLQ��$EE����F��
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9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$OV� )ROJH� GHU� NROOLVLRQVLQGX]LHUWHQ� 'LVVR]LDWLRQ� YRQ� >0�+@��,RQHQ� EHL�P�]� ���� NRQQWH
HEHQIDOOV�HLQH�HIIL]LHQWH�$EVSDOWXQJ�YRQ�+�2�����'D��XQWHU�%LOGXQJ�YRQ�)UDJPHQWLRQHQEHL� P�]����� YHU]HLFKQHW� ZHUGHQ� �$EE�����D��� 'DQHEHQ� ]HLJW� GDV� 06�06�6SHNWUXP
XQWHUVFKLHGOLFK� LQWHQVLYH� 7RFKWHULRQHQ� EHL� P�]������ P�]������ P�]����� DQG� P�]����
�$EE�����D���$XI�%DVLV�GLHVHU�7RFKWHULRQHQ�ZXUGH�GLH�%LOGXQJ�YRQ�]ZHL�KHWHURPROHNXODUHQ
'LPHUHQ��>�������@�XQG�>�������@��PLW�JOHLFKHQ�1RPLQDOPDVVHQ�DQJHQRPPHQ��=ZHL�GHU
EHREDFKWHWHQ� 7RFKWHULRQHQ� �P�]������ P�]������ N|QQHQ� GHQ� EHUHLWV� LQ� .DSLWHO�9�
$EVFKQLWW�����FKDUDNWHULVLHUWHQ�3URGXNWHQ�3LQVlXUH��&�+��2���0:������XQG����+\GUR[\�
SLQRQVlXUH��&��+��2���0:������]XJHRUGQHW�ZHUGHQ�
,P�06��6SHNWUXP� �P�]�������P�]������ NRQQWHQ� GLH� XQEHNDQQWHQ�7RFKWHULRQHQ� E]Z�� GLH
>0�+@��,RQHQ�GHU�HUJlQ]HQGHQ�PRQRPHUHQ�9HUELQGXQJHQ�EHL�P�]�����XQG�P�]�����HUQHXW
DOV� )UDJPHQWLRQHQ� PLW� VHKU� KRKHQ� UHO�� +lXILJNHLWHQ� EHREDFKWHW� ZHUGHQ� �$EE�� ���E��
'DU�EHU�KLQDXV�ZXUGHQ�)UDJPHQWLRQHQ�EHL�P�]�����XQG�P�]�����YHU]HLFKQHW��ZHOFKH�VLFK
YHUPXWOLFK� DXI� $EVSDOWXQJHQ� YRQ� 1HXWUDWHLOFKHQ� ZLH� +�2� ����'D�� XQG� &2�� ����'D�]XU�FNI�KUHQ�ODVVHQ�

$EE������06��6SHNWUXP�YRQ� >0�+@��,RQHQ� EHL�P�]� ���� DXV� GHU�2]RQRO\VH� YRQ�a�3LQHQ� �D��ZLH
DXFK�GDV�HQWVSUHFKHQGH�06��6SHNWUXP��P�]�������P�]������GHU�GHK\GUDWLVLHUWHQ�>0�+@��,RQHQ��E��%HLGH�6SHNWUHQ�GHXWHQ�DXI�GLH�%LOGXQJ�YRQ�]ZHL�KHWHURPROHNXODUHQ�'LPHUHQ�

,P� +LQEOLFN� DXI� HLQH� (UNOlUXQJ� GHU� EHREDFKWHWHQ� )UDJPHQWLHUXQJVPXVWHU� YRQ
>0�+@��,RQHQ� EHL�P�]� ���� XQG� YRQ� >0�+�+�2@��,RQHQ� EHL� P�]� ���� LVW� HLQH� FKHPLVFKH&KDUDNWHULVLHUXQJ�GHU�EHL�P�]�����XQG�P�]�����EHREDFKWHWHQ�)UDJPHQWLRQHQ�XQHUOl�OLFK�
'D�GLH� LP�06�06�6SHNWUXP� EHREDFKWHWHQ� QLHGULJHQ� UHO��+lXILJNHLWHQ� GLHVHU� ,RQHQ� HLQH
ZHLWHUH� ,VROLHUXQJ� XQG� )UDJPHQWLHUXQJ� �P�]�������P�]����� E]Z�� P�]�������P�]�����
QLFKW� ]XOLH�HQ��ZXUGH� HLQH� FKHPLVFKH� &KDUDNWHULVLHUXQJ� DXI� %DVLV� GHU�06�06�6SHNWUHQ
YRQ�>0�+@��,RQHQ�EHL�P�]�����XQG�P�]�����GXUFKJHI�KUW��ZHOFKH�DOV�PRQRPHUH�3URGXNWH
GHU� a�3LQHQ�2]RQ�5HDNWLRQ� PLWWHOV� 2Q�OLQH� $3&,����06� EHREDFKWHW� ZXUGHQ� �VLHKH
$EE�����D��
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9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

'LH� LQ� $EELOGXQJ���� GDUJHVWHOOWHQ�06�06�6SHNWUHQ� YRQ� >0�+@��,RQHQ� EHL�P�]� ���� XQG
P�]����� ZHLVHQ� VHKU� lKQOLFKH� )UDJPHQWLHUXQJVPXVWHU� DXI�� GLH� VLFK� DXI� HIIL]LHQWH
$EVSDOWXQJHQ� YRQ� +�2� ����'D��� &2� ����'D��� +�&�2� ����'D�� VRZLH� &2�� ���� 'D�]XU�FNI�KUHQ�ODVVHQ��$OV�HLQ�(UJHEQLV�GLHVHU�%HREDFKWXQJ�ZLUG�DQJHQRPPHQ��GD��GLH�KLHU
XQWHUVXFKWHQ�>0�+@��,RQHQ�YRQ�VWUXNWXUHOO�VHKU�lKQOLFKHQ�3URGXNWVSH]LHV�VWDPPHQ��ZHOFKH
VLFK� OHGLJOLFK� GXUFK� HLQH� ±&+�� *UXSSH� ����'D�� YRQHLQDQGHU� XQWHUVFKHLGHQ�� 'D� GLHEHREDFKWHWHQ� )UDJPHQWLHUXQJVPXVWHU� GHU� VWR�DNWLYLHUWHQ� >0�+@��,RQHQ� EHL�P�]� ���� XQG
P�]� ���� HLQH� XQJHZ|KQOLFK� KRKH� .RPSOH[LWlW� DXIZHLVHQ� �$EE������� NDQQ� ]XGHP� GLH
%LOGXQJ� VWUXNWXUHOO� YHUVFKLHGHQHU� 3URGXNWVSH]LHV� PLW� MHZHLOV� JOHLFKHQ� 1RPLQDOPDVVHQ
DQJHQRPPHQ�ZHUGHQ�

$EE������06�06�6SHNWUHQ�YRQ�3URGXNWHQ�GHU�a�3LQHQ�2]RQRO\VH�PLW� >0�+@��,RQHQ�EHL�P�]����XQG�P�]������ $XIJUXQG� GHU� lKQOLFKHQ� )UDJPHQWLHUXQJVPXVWHU� ZLUG� GLH� %LOGXQJ� YRQ� VWUXNWXUHOOJOHLFKDUWLJHQ�2]RQRO\VHSURGXNWHQ��&�+��2��XQG�&��+��2���DQJHQRPPHQ��ZHOFKH�VLFK�GXUFK�HLQH�&+��*UXSSH�YRQHLQDQGHU�XQWHUVFKHLGHQ�

1HEHQ� GHU� KRKHQ� .RPSOH[LWlW� GHU� GDUJHVWHOOWHQ� 6SHNWUHQ� YRQ� >0�+@��,RQHQ� GHU� EHLGHQ
XQEHNDQQWHQ� 9HUELQGXQJHQ� PLW� ���� 'D� XQG� ���� 'D� VLQG� LQVEHVRQGHUH� GLH� HIIL]LHQWHQ
$EVSDOWXQJHQ� YRQ� +�&�2�1HXWUDOWHLOFKHQ� DXIIlOOLJ� XQG� ZHLVHQ� DXI� VWUXNWXUHOOH
(LJHQVFKDIWHQ�KLQ��GLH�VLFK�GHXWOLFK�YRQ�GHQ�ELVKHU�EHL�GHU�2]RQRO\VH�YRQ�0RQRWHUSHQHQ
EHREDFKWHWHQ� 3URGXNWHQ� XQWHUVFKHLGHQ� �VLHKH� .DSLWHO�9�� $EVFKQLWW������� 'D� &,'�6WXGLHQ
GHSURWRQLHUWHU� 2[LGDWLRQVSURGXNWH� ]HLJWHQ�� GD�� GLH� EHREDFKWHWHQ� )UDJPHQWLHUXQJVPXVWHU
5�FNVFKO�VVH� DXI� IXQNWLRQHOOHQ� *UXSSHQ� ]XODVVHQ�� P�VVHQ� GLH� KLHU� XQWHUVXFKWHQ
GHSURWRQLHUWHQ�3URGXNWH��P�]������P�]������HLQH�ELVKHU�QLFKW�FKDUDNWHULVLHUWH�IXQNWLRQHOOH
*UXSSH� EHLQKDOWHQ�� 8QWHU� %HU�FNVLFKWLJXQJ� GHU� LQ� GHU� /LWHUDWXU� >���@� EHVFKULHEHQHQ
.RQGHQVDWLRQVUHDNWLRQ� GHV� &ULHJHH�&DUERQ\OR[LGV� LQ� GHU� *DVSKDVH� �*HLFKXQJ����� ZLUG
GDKHU�GLH�%LOGXQJ�YRQ�&�+��2����0:������XQG�&��+��2����0:������.HWHQYHUELQGXQJHQ
DOV�3URGXNWH�GHU�2]RQRO\VH�YRQ�a�3LQHQ�YRUJHVFKODJHQ�
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9,�2Q�OLQH�06�6WXGLHQ�QLFKW�NRYDOHQW�JHEXQGHQHU�2[LGDWLRQVSURGXNWH $)6�$EVFKOX�EHULFKW�����
5&+� &
�
2 2

+

2
5

+
�����+�2 ����
3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

0|JOLFKH� 6WXNWXUHQ� GLHVHU� PXOWLIXQNWLRQHOOHQ� .HWHQVSH]LHV� VLQG� LQ� $EELOGXQJ���
GDUJHVWHOOW�� 'DEHL� VWHOOHQ� GLH� LQ� GHQ�06�06�6SHNWUHQ� EHREDFKWHWHQ� HIIL]LHQWHQ� 9HUOXVWH
YRQ�]��%��&2�����'D��XQG��+�&�2�����'D��VSH]LILVFKH�1HXWUDOWHLOFKHQDEVSDOWXQJHQ�I�U�GLHKLHU� JH]HLJWHQ� .HWHQYHUELQGXQJHQ� GDU�� $XIJUXQG� GHU� &DUER[\OIXQNWLRQ� LVW� YHUPXWOLFK
MHZHLOV� GHU� HUVWH� LQ�$EELOGXQJ� ���D�� XQG� ���E�� JH]HLJWH� 6WUXNWXUYRUVFKODJ� EHYRU]XJW� EHL
GHU� %LOGXQJ� VWDELOHU� &DUERQVlXUHDVVR]LDWH�� 6R� N|QQHQ� VLFK� MHZHLOV� GUHL� LQWHUPROHNXODUH
:DVVHUVWRIIEU�FNHQELQGXQJHQ� ]ZLVFKHQ� GHQ� YRUJHVFKODJHQHQ� D]LGLVFKHQ� .HWHQVSH]LHV
�&�+��2�

��XQG�&��+��2�
���XQG�a�+\GUR[\�3LQRQVlXUH� �P�]������E]Z��3LQVlXUH� �P�]� ����

DXVELOGHQ�

$EE������ $XI� %DVLV� YRQ� )UDJPHQWLHUXQJVPXVWHUQ� YRQ� >0�+@��,RQHQ� EHL� P�]����� DQG� P�]����GXUFKJHI�KUWH� 6WUXWXUYRUVFKOlJH� I�U� ELVKHU� QLFKW� FKDUDNWHULVLHUWH� 2[LGDWLRQVSURGXNWH� DXV� GHUa�3LQHQ�2]RQRO\VH�

%DVLHUHQG� DXI� GHQ� REHQ� YRUJHVFKODJHQHQ� 'LPHU]XVDPPHQVW]XQJHQ� PLW� JOHLFKHQ
1RPLQDOPDVVHQ� ODVVHQ� VLFK� )UDJPHQWLHUXQJVVFKHPDWD� HQWZLFNHOQ�� ZHOFKH� JXW� PLW� GHQ
EHUHLWV� LQ�$EELOGXQJ���� GDUJHVWHOOWHQ�06��� XQG�06��� �P�]�������P�]������ 6SHNWUHQ� GHU
>0�+@��,RQHQ�EHL�P�]������EHUHLQVWLPPHQ��$EE������

�+
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�D� �E�
$EE������ 9RUJHVFKODJHQH� )UDJPHQWLHUXQJVZHJH� YRQ� >0�+@��,RQHQ� EHL� P�]������ ZHOFKH� ]ZHL
LVREDUH�&��+��2��'LPHUH�DXV�GHU�a�3LQHQ�2]RQRO\VH�GDUVWHOOHQ�

%DVLHUHQG�DXI�GHQ� LQ�$EELOGXQJ����GDUJHVWHOOWHQ�)UDJPHQWLHUXQJVYRUVFKOlJHQ�GHU�EHLGHQ
LVREDUHQ� 'LPHUH� GLVVR]LLHUHQ� GLHVH� DXV� a�+\GUR[\�SLQRQVlXUH� �0:� ����� XQG� HLQHU
D]LGLVFKHQ�&��.HWHQYHUELQGXQJ��0:�������D��ZLH�DXFK�DXV�3LQVlXUH��0:������XQG�HLQHU
D]LGLVFKHQ� &���.HWHQYHUELQGXQJ� �0:������ �E�� EHVWHKHQGHQ� $VVR]LDWH� HQWZHGHU� LQ� LKUH
MHZHLOLJHQ�PRQRPHUHQ�%HVWDQGWHLOH� RGHU� VWDELOLVLHUHQ� VLFK� GXUFK�$EVSDOWXQJHQ� YRQ�+�2����'D��XQWHU�%LOGXQJ�YRQ�>0�+�+�2@��)UDJPHQWLRQHQ��P�]�������'LH� LP�06��6SHNWUXP
EHREDFKWHWHQ� K|KHUHQ� UHO�� +lXILJNHLWHQ� GHU� 7RFKWHULRQHQ� EHL�P�]� ���� XQG�P�]� ���� LP
9HUJOHLFK� ]X� 7RFKWHULRQHQ� EHL�P�]� ���� XQG�P�]� ���� ODVVHQ� VLFK� DXI� YHUPXWOLFK� K|KHUH
*DVSKDVHQD]LGLWlWHQ� GHU� a�+\GUR[\�SLQRQVlXUH� �0:� ����� XQG� 3LQVlXUH� �0:�����
JHJHQ�EHU� GHQ� YRUJHVFKODJHQHQ� &�+��2��� �0:������ XQG� &��+��2��� �0:�����
.HWHQYHUELQGXQJHQ�]XU�FNI�KUHQ�
'D�HLQH�HIIL]LHQWH�)UHLVHW]XQJ�YRQ�+�2�EHL�GHU�'LPHUYHUELQGXQJ��D��YHUPXOLFK�QXU�DQ�GHU±&+�2+�*UXSSH� YRQ�a�+\GUR[\�SLQRQVlXUH� VWDWWILQGHW�� I�KUW� GLH�ZHLWHUH� VWR�LQGX]LHUWH'LVVR]LDWLRQ� �06��� P�]� ���� �� P�]� ����� GHU� JHELOGHWHQ� >0�+�+�2@��7RFKWHULRQHQ� EHLP�]����� OHW]WHQGOLFK� ]XU�%LOGXQJ�YRQ�)UDJPHQWLRQHQ�EHL�P�]�����XQG�P�]� ���� �$EE�� ���
VLHKH�$EE������� ,P�*HJHQVDW]�GD]X�LVW�EHL�GHP�]ZHLWHQ�KHWHURPROHNXODUHP�'LPHU��E��GLH
$EVSDOWXQJ�YRQ�+�2�DQ�GHU� �&+��&22+�*UXSSH�VRZRKO�YRQ�3LQVlXUH� DOV�DXFK�YRQ�GHU
3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���
YRUJHVFKODJHQHQ�&��+��2��.HWHQYHUELQGXQJ�GHQNEDU��VR�GD��]ZHL�VWUXNWXUHOO�XQWHUVFKLHG�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

OLFKH�>0�+�+�2@��7RFKWHULRQHQ��P�]������JHELOGHW�ZHUGHQ�N|QQHQ��'LH�'LVVR]LDWLRQ�GLHVHUGHK\GUDWLVLHUWHQ� 7RFKWHULRQHQ� �06��� P�]� ���� �� P�]� ����� NDQQ� ]XU� %LOGXQJ� YRQ
)UDJPHQWLRQHQ�EHL�P�]������P�]�����XQG�P�]�����I�KUHQ��$EE������
'LH� LQ� GLHVHP�%HULFKW� JH]HLJWHQ� )UDJPHQWLHUXQJVPXVWHU� YRQ� >0�+@��,RQHQ� EHL�P�]� ����
P�]������P�]������P�]�����DXV�GHU�2]RQRO\VH�YRQ�a�3LQHQ�VWlUNHQ�GLH�+\SRWKHVH��GD��GLH
LP� 2Q�OLQH� $3&,����06�6SHNWUXP� LP�0DVVHQEHUHLFK� YRQ� ���� ELV� ����'D� EHREDFKWHWHQ
,RQHQ� $VVR]LDWH� GHU� PRQRPHUHQ� PXOWLIXQNWLRQHOOHQ� &DUERQVlXUHSURGXNWH� YRQ� a�3LQHQ
GDUVWHOOHQ� �YHUJO�� $EE�������'LH� 7HQGHQ]� ]XU�'LPHUELOGXQJ�ZLH� DXFK� GLH� KRKH� 6WDELOLWlW
GLHVHU� $VVR]LDWH� EHUXKW� GHPQDFK� DXI� GHU� $XVELOGXQJ� YRQ� ELV� ]X� YLHU� LQWHUPROHNXODUHQ
:DVVHUVWRIIEU�FNHQELQGXQJHQ�]ZLVFKHQ�GHQ�PRQRPHUHQ�&DUERQVlXUHSURGXNWHQ�
'LH�.RPSOH[LWlW�GHU�KLHU�EHREDFKWHWHQ�'LPHUH�DXV�GHU�a�3LQHQ�2]RQRO\VH�VSLHJHOW�VLFK�LQ
7DEHOOH����ZLHGHU��,Q�GLHVHU�7DEHOOH�VLQG�GLH�DQKDQG�YRQ�06��([SHULPHQWHQ�EHREDFKWHWHQ
)UDJPHQWLRQHQ� GHU� >0�+@��,RQHQ� YRQ� 'LPHUSURGXNWHQ� LP� 0DVVHQEHUHLFK� YRQ� ���� ELV
����'D� DXIJHOLVWHW�� 'LH� UHJLVWULHUWHQ� UHO�� +lXILJNHLWHQ� GHU� )UDJPHQWLRQHQ� E]Z�� GLH
MHZHLOLJH�(IIL]LHQ]�GHU�$EVSDOWXQJHQ�NOHLQHUHU�1HXWUDOWHLOFKHQ�ZLH�]��%��+�2�����'D��RGHU&2������ 'D�� VLQG� LQ� 7DEHOOH� ��� ZLH� IROJW� ZLHGHUJHJHEHQ�� [��������� [[��������[[[���������[[[[�<�������[[[[[� ��������%DVLVVLJQDO���$OOH�DXIJHOLVWHWHQ�)UDJPHQWLRQHQ
VWHOOHQ�>0�+@��,RQHQ�GHU� LQ�.DSLWHO�9�GLVNXWLHUWHQ�PRQRPHUHQ�&DUERQVlXUHSURGXNWH�GDU�
$XI� %DVLV� GLHVHU� 06�06�'DWHQ� ZHUGHQ� LQ� 7DEHOOH���� GLH� =XVDPPHQVHW]XQJHQ� GHU
ZLFKWLJVWHQ�'LPHUH�DXV�GHU�a�3LQHQ�2]RQ�5HDNWLRQ�JH]HLJW��,Q�GLHVHU�7DEHOOH�VWHKW�0�I�U
0RQRPHUH�� GHUHQ� >0�+@��,RQHQ� QLFKW� LQ� GHQ� 06�06�6SHNWUHQ� GHU� MHZHLOLJHQ� 'LPHUH
EHREDFKWHW�ZXUGHQ�� =XP�EHVVHUHQ�9HUVWlQGQLV� GHU� LQ�7DEHOOH����ZLH� DXFK� LQ�7DEHOOH���
SUlVHQWLHUWHQ�(UJHEQLVVH�VLQG�GLH�FKHPLVFKHQ�6WUXNWXUHQ�GHU�PRQRPHUHQ�%HVWDQGWHLOH�GHU
KLHU�XQWHUVXFKWHQ�'LPHUH�]XVDPPHQIDVVHQG�LQ�$EELOGXQJ����GDUJHVWHOOW�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE������ $XIOLVWXQJ� PXOWLIXQNWLRQHOOHU� &DUERQVlXUHSURGXNWH�� GLH� PRQRPHUH� %HVWDQGWHLOH� GHU
'LPHUH�DXV�GHU�2]RQRO\VH�YRQ�a�3LQHQ�UHSUlVHQWLHUHQ�

$XV�GHU�9LHO]DKO�GHU�LQ�7DEHOOH����XQG����SUlVHQWLHUWHQ�,QIRUPDWLRQHQ��EHU�GLH�FKHPLVFKH
=XVDPPHQVHW]XQJ� GHU� $VVR]LDWH� DXV� GHU� a�3LQHQ�2]RQRO\VH� ODVVHQ� VLFK� IROJHQGH
$XVVDJHQ�WUHIIHQ�
�� 'LH� 'LFDUERQVlXUHQ� 3LQVlXUH� �P�]� ����� XQG� 1RUSLQVlXUH� �P�]������ VSLHOHQ� HLQH

ZHVHQWOLFKH� 5ROOH� EHL� GHU� %LOGXQJ� GLHVHU� DX�HUJHZ|KQOLFK� VWDELOHQ�� QLFKW� NRYDOHQW�
JHEXQGHQHQ�3URGXNWH�� GD�GLHVH�GLH� VLJQLILNDQWHVWHQ�PRQRPHUHQ�%HVWDQGWHLOH�GHU�KLHU
XQWHUVXFKWHQ�$VVR]LDWH�GDUVWHOOHQ�

�� 'LH� %LOGXQJ� YRQ� KHWHURPROHNXODUHQ� JHJHQ�EHU� KRPRPROHNXODUHQ� 'LPHUHQ� LVW
DX�HUJHZ|KQOLFK�VWDUN�EHJ�QVWLJW�

�� 'LH� 9LHO]DKO� GHU� DXV� GHQ�06�06�6SHNWUHQ� HLQ]HOQHU� >0�+@��,RQHQ� FKDUDNWHULVLHUWHQ
7RFKWHULRQHQ� EHOHJW� GLH� %LOGXQJ� VWUXNWXUHOO� XQWHUVFKLHGOLFKHU� 'LPHUH� PLW� JOHLFKHQ
1RPRQDOPDVVHQ�

�� 'LH� 6WDELOLWlW� GHU� XQWHUVXFKWHQ� 'LPHUH� E]Z�� LKUHU� >0�+@��,RQHQ� Ol�W� VLFK� DXV� GHQ
EHREDFKWHWHQ� VLJQLILNDQWHQ� $EVSDOWXQJHQ� NOHLQHUHU� 1HXWUDOWHLOFKHQ� ZLH� ]��%�
+�2�����'D�� RGHU� &2������'D�� DEOHLWHQ�� GD� GLHVH� XQWHU� (UKDOW� EHVWHKHQGHU
LQWHUPROHNXODUHU�:HFKVHOZLUNXQJHQ�VWDWWILQGHQ�

&��+��2�>0�+@�� ����
���K\GUR[\�3LQRQVlXUH

&22+

&+�2+

2

&�+��2�>0�+@�� ����
��K\GUR[\�R[R�3LQVlXUH

2

&22+

&+�2+

&��+��2�>0�+@�� ���
3LQRQVlXUH

&22+

2

&22+

&+2

2

&��+��2�>0�+@�� ����
���R[R�3LQRQVlXUH

&�+��2�>0�+@�� ����
1RUSLQRQVlXUH

&22+

2 &22+

&22+

&�+��2�>0�+@�� ����
1RUSLQVlXUH

&22+

&22+

&�+��2�>0�+@�� ����
3LQVlXUH

&��+��2�>0�+@�� ����

2

&22+

&+�2+

2

&22+

2

+

&�+��2�>0�+@�� ����
1RUSLQDOVlXUH

2

&22+

2

&+2

&��+��2�>0�+@�� ����

]��%�

D]LGLVFKH�(VWHUYHUELQGXQJHQ
&��+��2�>0�+@�� ����

+

2

&22+

&�+��2�>0�+@�� ����

+

2

&22+

]��%� ]��%�

D]LGLVFKH�.HWHQYHUELQGXQJHQ
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7DE������$XIOLVWXQJ�YRQ�1HXUDOWHLOFKHQDEVSDOWXQJHQ�ZLH�DXFK�7RFKWHULRQHQ�YRQ�>0�+@� �,RQHQ�YRQ�'LPHUHQ�DXV�GHU�2]RQRO\VH�YRQ�a�3LQHQ��'LH�UHO�
+lXILJNHLWHQ�GHU�EHREDFKWHWHQ�3URGXNWLRQHQ�E]Z��GLH�MHZHLOLJH�(IIL]LHQ]�GHU�1HXWUDOWHLOFKHQDEVSDOWXQJHQ�VLQG�ZLH�IROJW�ZLHGHUJHJHEHQ��[���������[[��
������[[[�� �������[[[[�� ������[[[[[� ��������%DVLVSHDN���'LH�DXIJHOLVWHWHQ�7RFKWHULRQHQ�VWHOOHQ�>0�+@� �,RQHQ�GHU�PRQRPHUHQ�9HUELQGXQJHQ�GHU
KLHU�XQWHUVXFKWHQ�'LPHUH�GDU�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

����� $VVR]LDWH�GHU�6DELQHQ�2]RQ�5HDNWLRQ
:LH� LQ� .DSLWHO�9�� $EVFKQLWW����� EHVFKULHEHQ� ZXUGH�� NRQQWHQ� EHL� GHU� 2]RQRO\VH� YRQ
6DELQHQ� PXOWLIXQNWLRQHOOH� &DUERQVlXUHSURGXNWH� DQKDQG� YRQ�06Q�6WXGLHQ� FKDUDNWHULVLHUW
ZHUGHQ��GLH�VHKU�lKQOLFKH�IXQNWLRQHOOHQ�*UXSSHQ�ZLH�GLH�2]RQRO\VHSURGXNWH�YRQ�a�3LQHQ
WUDJHQ��/HGLJOLFK�3URGXNWH�PLW�1RPLQDOPDVVHQ�YRQ�PHKU�DOV�����'D�NRQQWHQ�PLW�6DELQHQ
DOV�9RUOlXIHUVXEVWDQ]�QLFKW�EHREDFKWHW�ZHUGHQ��VLHKH�$EE�������,P�*HJHQVDW]�]XP�2Q�OLQH
$3&,����06�6SHNWUXP�VFKZHUIO�FKWLJHU�3URGXNWH�GHU�a�3LQHQ�2]RQ�5HDNWLRQ��]HLJWH�GDV
2Q�OLQH�$3&,����06�6SHNWUXP�YRQ�VHNXQGlUHQ�RUJDQLVFKHQ�$HURVRONRPSRQHQWHQ�DXV�GHU
6DELQHQ�2]RQ�5HDNWLRQ� QLFKW� QXU� 3URGXNWH� LP�0DVVHQEHUHLFK� YRQ� FD�� ���� ELV� ���� 'D�
VRQGHUQ�DXFK�3URGXNWH�PLW�0DVVHQ�YRQ�����ELV�����'D��VLHKH�$EE�����XQG�$EE�������'LH
6WDELOLVLHUXQJ�GHU�EHREDFKWHWHQ�WULPHUHQ�6WUXNWXUHQ�HUIROJW�YHUPXWOLFK�-�ZLH�DXFK�EHL�GHQ
GLPHUHQ� $VVR]LDWLRQVSURGXNWHQ� -� GXUFK� GLH� %LOGXQJ� YRQ� :DVVHUVWRIIEU�FNHQELQGXQJHQ
]ZLVFKHQ�GHQ�HLQ]HOQHQ�PXOWLIXQNWLRQHOOHQ�&DUERQVlXUHSURGXNWHQ�
8P�HLQHQ�QlKHUHQ�(LQEOLFN�LQ�GLH�FKHPLVFKH�=XVDPPHQVHW]XQJ�GHU�EHREDFKWHWHQ�GLPHUHQ
ZLH� DXFK� WULPHUHQ� $VVR]LDWH� DXV� GHU� 6DELQHQ�2]RQ�5HDNWLRQ� ]X� HUKDOWHQ�� ZXUGHQ� HLQH
5HLKH� YRQ� 06�06�6WXGLHQ� GXUFKJHI�KUW�� GLH� LP� IROJHQGHQ� SUlVHQWLHUW� ZHUGHQ�� 'D� GLH
PLWWHOV� 2Q�OLQH� $3&,����06� DXIJHQRPPHQHQ� UHO�� 6LJQDOLQWHQVLWlWHQ� YRQ� >0�+@��,RQHQ
WULPHUHU� 2[LGDWLRQVSURGXNWH� YHUJOHLFKVZHLVH� QLHGULJ� ZDUHQ�� NRQQWHQ� ]XYHUOlVVLJH
6WUXNWXULQIRPDWLRQHQ� QXU� I�U� ZHQLJH� GLHVHU� $VVR]LDWH� DXI� %DVLV� LKUHU
)UDJPHQWLHUXQJVPXVWHU� HUKDOWHQ� ZHUGHQ�� =XGHP� LVW� DQ]XQHKPHQ�� GD�� GLH� EHREDFKWHWHQ
>0�+@��,RQHQ�YHUVFKLHGHQH�WULPHUH�3URGXNWH�PLW�JOHLFKHQ�1RPLQDOPDVVHQ� UHSUlVHQWLHUHQ�
VR�GD��HLQH�9LHO]DKO�YRQ�7RFKWHULRQHQ�PLW�QLHGULJHQ�UHO��6LJQDOLQWHQVLWlWHQ�DOV�)ROJH�HLQHU
VWR�DNWLYLHUWHQ� 'LVVR]LDWLRQ� JHELOGHW� ZHUGHQ�� ZHOFKH� GLH� ,QWHUSUHWDWLRQ� GHU
06�06�6SHNWUHQ�HUVFKZHUHQ��$OV�%HLVSLHO�LVW�LQ�$EELOGXQJ����GDV�06�06�6SHNWUXP�YRQ
>0�+@��,RQHQ�EHL�P�]�����DXV�GHU�2]RQRO\VH�YRQ�6DELQHQ�GDUJHVWHOOW��,Q�GLHVHP�6SHNWUXP
NDQQ� ]ZLVFKHQ� GUHL� XQWHUVFKLHGOLFKHQ� *UXSSHQ� YRQ� 7RFKWHULRQHQ� XQWHUVFKLHGHQ�ZHUGHQ�
6R�I�KUHQ�$EVSDOWXQJHQ�NOHLQHUHU�1HXWUDOWHLOFKHQ�ZLH�]��%��+�2�����'D��XQG�&2������'D�]XU� %LOGXQJ� YRQ� )UDJPHQWLRQHQ� YRQ� ���� ELV� FD�� ����'D�� $OV� )ROJH� YRQ� $EVSDOWXQJHQ
HLQ]HOQHU� PRQRPHUHU� 9HUELQGXQJHQ� ZHUGHQ� ]XP� DQGHUHQ� HLQH� 5HLKH� YRQ� 7RFKWHULRQHQ
E]Z�� >0�+@��,RQHQ� YRQ� GLPHUHQ� %HVWDQGWHLOHQ� GHU� KLHU� XQWHUVXFKWHQ� GHSURWRQLHUWHQ
7ULPHUH� LP� 0DVVHQEHUHLFK� ���� ELV� ���� 'D� JHELOGHW�� $QDORJ� I�KUHQ� YHUPXWOLFK� GLH
$EVSDOWXQJHQ� YRQ� ]ZHL� PRQRPHUHQ� 9HUELQGXQJHQ� E]Z�� YRQ� QHXWUDOHQ� GLPHUHQ
%HVWDQGWHLOHQ�]XU�%LOGXQJ�YRQ�>0�+@��,RQHQ�PRQRPHUHU�3URGXNWH�LP�0DVVHQEHUHLFK�YRQ
����ELV�����'D��'LH�9LHO]DKO�GHU�JHELOGHWHQ�7RFKWHULRQHQ�YRQ� >0�+@��,RQHQ�EHL�P�]����
ZLH� DXFK� GHUHQ� FKDUDNWHULVWLVFKH� 0DVVHQ� ZLH� ]��%�� P�]����� RGHU� P�]������ ZHOFKH
YHUPXWOLFK� 6DELQVlXUH� �0:� ����� E]Z�� GDV� KRPRPROHNXODUH� 'LPHU� YRQ� 6DELQVlXUH
�0:������ UHSUlVHQWLHUHQ�� EHOHJHQ� GLH� %LOGXQJ� VWUXNWXUHOO� XQWHUVFKLHGOLFKHU� 7ULPHUH� PLW
JOHLFKHQ� 1RPLQDOPDVVHQ� �P�]� ����� �$EE������� $XI� %DVLV� GHV� KLHU� EHREDFKWHWHQ
)UDJPHQWLHUXQJVPXVWHUV� ZLUG� DOV� +DXSWNRPSRQHQWH� YRQ� >0�+@��,RQHQ� EHL�P�]� ���� HLQ
7ULPHU� EHVWHKHQG� DXV� ]ZHL� 0ROHN�OHQ� 6DELQVlXUH� �0:������ XQG� HLQHU� D]LGLVFKHQ
&��.HWHQYHUELQGXQJ���0:������YRUJHVFKODJHQ�
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

'LH� FKHPLVFKH� &KDUDNWHULVLHUXQJ� GHU� REHQ� YRUJHVF
GXQJ�PLW�6DELQHQ�DOV�9RUOlXIHUVXEVWDQ]�IDQG�DXI�%DV
�,RQHQ� GHV� PRQRPHUHQ� 3URGXNWV� EHL� P�]� ����
&KDUDNWHULVLHUXQJ�YRQ� >0�+@��,RQHQ�EHL�P�]�����DX
��� XQG� $EE������� 'LH� %LOGXQJ� YRQ� .HWHQYHUE
0RQRWHUSHQHQ� NRQQWH� HUVWPDOLJ� DXI� %DVLV� GHU�
YRUJHVFKODJHQ�ZHUGHQ�
&,'�6WXGLHQ�YRQ�>0�+@��,RQHQ�EHL�P�]�����GHXWHQ�D
]XVDPPHQJHVHW]WHQ� 'LPHUV�� ZlKUHQG� GDV� 06�0
P�]����� GLH� %LOGXQJ� YRQ� ]ZHL� YHUVFKLHGHQHQ� KHWH
1RPLQDOPDVVHQ�YHUPXWHQ�Ol�W��$EE�����D�XQG����E�
EHL� P�]� ���� PLW� DXVJHVSURFKHQ� KRKHQ� UHO�� +
>0�+@��,RQHQ� GHU� REHQ� YRUJHVFKODJHQHQ� D]LGLVFKH
�$EE�� ���D��� ,P� )DOO� YRQ� >0�+@��,RQHQ� EHL� P�]�
EHVWHKHQG� DXV� 6DELQVlXUH� �0:� ����� XQG� G
YRUJHVFKODJHQ��'LH�LP�06�06�6SHNWUXP�EHREDFKWH
VLFK� YHUPXWOLFK� DXI� HLQH� HIIL]LHQWH� &2��$E.HWHQYHUELQGXQJ�]XU�FNI�KUHQ��$EE�����D���'DV�)UDJ
EHL�P�]�����]HLJW�GLH�%LOGXQJ�YRQ�]ZHL�VWUXNWXUHOO�XQ
$VVR]LDWH� LVW� YHUPXWOLFK� DXV� 6DELQVlXUH� �0:�
]XVDPPHQJHVHW]W�� 'DU�EHU� KLQDXV� ZLUG� DQJHQRPP
)ROJH�GHU�$VVR]LDWLRQ�GHU�KLHU�YRUJHVFKODJHQHQ�D]LGL
XQG� HLQHU� XQEHNDQQWHQ� 9HUELQGXQJ� PLW� >0�+@�
�$EE����E��
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���
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0RQRPHUH 'LPHUH
7ULPHU

&22+

2

2

]�%��>������������+@�

�+�2

�&2�

���
$EE������06�06�6SHNWUXP�YRQ�>0�+@��,RQHQ� EHL�P�]� ���� DXV� GHU� 2]RQRO\VHYRQ�6DELQHQ��7RFKWHULRQHQ� EHL�P�]� ���XQG� P�]� ���� UHSUlVHQWLHUHQ� YHUPXWOLFKGHSURWRQLHUWH� 6DELQVlXUH� �0:�����E]Z�� GDV� KRPRPROHNXODUH� 'LPHU� YRQ6DELQVlXUH� �0:� ������ 'DQHEHQ� VLQG$EVSDOWXQJHQ� NOHLQHUHU� 1HXWUDOWHLOFKHQZLH�+�2�����'D��XQG�&2������'D��XQWHU%LOGXQJ� YRQ� 7RFKWHULRQHQ� EHL�P�]� ���XQG�P�]�����]X�VHKHQ�
���

KODJHQHQ� D]LGLVFKHQ� &��.HWHQYHUELQ�LV�GHV�06�06�6SHNWUXPV�YRQ�>0�+@�
VWDWW� XQG� LVW� YHUJOHLFKEDU� PLW� GHU
V�GHU�a�3LQHQ�2]RQRO\VH� �VLHKH�$EE�
LQGXQJHQ� DXV� GHU� 2]RQRO\VH� YRQ
DP� ,6$6� GXUFKJHI�KUWHQ� $UEHLWHQ

XI�GLH�%LOGXQJ�HLQHV�KHWHURPROHNXODU
6�6SHNWUXP� YRQ� >0�+@��,RQHQ� EHL
URPROHNXODUHQ� 'LPHUHQ� PLW� JOHLFKHQ
��%HLGH�6SHNWUHQ�ZHLVHQ�7RFKWHULRQHQ
lXILJNHLWHQ� DXI�� ZHOFKH� YHUPXWOLFK
� &��.HWHQYHUELQGXQJ� UHSUlVHQWLHUHQ���� ZLUG� GLH� %LOGXQJ� HLQHV� 'LPHUV
HU� &��.HWHQYHUELQGXQJ� �0:�����
WHQ�)UDJPHQWLRQHQ�EHL�P�]�����ODVVHQ
VSDOWXQJ� YRQ� GHU� GHSURWRQLHUWHQ
PHQWLHUXQJVPXVWHU�YRQ�>0�+@��,RQHQ
WHUVFKLHGOLFKHQ�'LPHUHQ��(LQHV�GLHVHU
����� XQG� 6DELQRQVlXUH� �0:����
HQ�� GD�� GLH� ]ZHLWH� 'LPHUVWUXNWXU� DOV
VFKHQ�&��.HWHQYHUELQGXQJ��0:�����
�,RQHQ� EHL� P�]� ���� JHELOGHW� ZLUG
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3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

$EE�����06�06�6SHNWUHQ�YRQ�>0�+@��,RQHQ�EHL�P�]������D��XQG�P�]������E��DXV�GHU�2]RQRO\VHYRQ� 6DELQHQ�� ,P� )DOO� YRQ� >0�+@��,RQHQ� EHL�P�]� ���� �D�� GHXWHQ� 7RFKWHULRQHQ� EHL�P�]� ���� XQGP�]�����DXI� GLH�%LOGXQJ� HLQHV� KHWHURPROHNXODUHQ�'LPHUV��ZHOFKHV� DXV� GHU� KLHU� YRUJHVFKODJHQHQD]LGLVFKHQ� &��.HWHQYHUELQGXQJ� �0:� ����� XQG� 6DELQVlXUH� �0:� ����� EHVWHKW�� $XI� %DVLV� YRQ7RFKWHULRQHQ�EHL�P�]������P�]������P�]�����XQG�P�]�����YRQ�>0�+@��,RQHQ�EHL�P�]������E��ZLUG�GLH%LOGXQJ� YRQ� ]ZHL� KHWHUPRPROHNXODUHQ� 'LPHUHQ� DQJHQRPPHQ�� (LQ� 'LPHUSURGXNW� EHVWHKW� DXV6DELQVlXUH��0:������XQG�6DELQRQVlXUH��0:�������ZlKUHQG�GDV�]ZHLWH�'LPHU�YHUPXWOLFK�DXV�GHUD]LGLVFKHQ�&��.HWHQYHUELQGXQJ� �0:������XQG�HLQHU�XQEHNDQQWHQ�9HUELQGXQJ�PLW� >0�+@��,RQHQEHL�P�]�����]XVDPPHQJHVHW]W�LVW�

(LQH�$XIOLVWXQJ�GHU�DP� ,6$6�GXUFKJHI�KUWHQ�06�06�6WXGLHQ�YRQ�>0�+@��,RQHQ�GLPHUHU
2[LGDWLRQVSURGXNWH�DXV�GHU�6DELQHQ�2]RQRO\VH�XQG�GHU�GDGXUFK�HU]LHOWHQ�(UJHEQLVVH�LVW�LQ
7DEHOOH� ��� XQG� 7DEHOOH� ��� ]X� ILQGHQ�� ,Q� 7DEHOOH���� VLQG� GLH� LQ� GHQ� 06�06�6SHNWHQ
EHREDFKWHWHQ�7RFKWHULRQHQ�YRQ�>0�+@��,RQHQ�PLW�1RPLQDOPDVVHQ�YRQ�FD������ELV�����'D
DXIJHOLVWHW�� 'LH� UHO�� +lXILJNHLWHQ� GHU� 7RFKWHULRQHQ� VLQG� ZLH� IROJW� ZLHGHUJHJHEHQ�� [� �
������[[���������[[[���������[[[[�<�������[[[[[� ��������%DVLVVLJQDO���:LH�DXFK�LP�a�
3LQHQ�6\VWHP�VLQG�GLH�LQ�7DEHOOH����DXIJHOLVWHWHQ�)UDJPHQWLRQHQ�>0�+@��,RQHQ�GHU�SULPlU
JHELOGHWHQ� PXOWLIXQNWLRQHOOHQ� &DUERQVlXUHQ�� $XI� %DVLV� GLHVHU� 06�06�'DWHQ� NRQQWHQ
$XVVDJHQ� �EHU� GLH� =XVDPPHQVHW]XQJ� GHU� KLHU� XQWHUVXFKWHQ� >0�+@��,RQHQ� KHUJHOHLWHW
ZHUGHQ�� ZLH� LQ� 7DEHOOH���� GDUJHVWHOOW� LVW�� ,Q� GLHVHU� 7DEHOOH� VWHKW� 0� ZLHGHUXP� I�U
0RQRPHUH�� GHUHQ� >0�+@��,RQHQ� QLFKW� LQ� GHQ� 06�06�6SHNWUHQ� GHU� MHZHLOLJHQ� 'LPHUH
EHREDFKWHW�ZXUGHQ�
$OV� 5HV�PHH� GHU� LQ� 7DEHOOH� ��� XQG� 7DEHOOH� ��� SUlVHQWLHUWHQ� (UJHEQLVVH� YRQ
06�06�6WXGLHQ� HLQHU� 5HLKH� YRQ� 'LPHUHQ� DXV� GHU� 2]RQRO\VH� YRQ� 6DELQHQ� ZLUG
IHVWJHKDOWHQ��GD��QHEHQ�6DELQVlXUH��P�]������GLH�KLHU�HUVWPDOLJ�YRUJHVFKODJHQH�D]LGLVFKH
&��.HWHQYHUELQGXQJ� �P�]� ����� HLQH� ZHVHQWOLFKH� 5ROOH� EHL� GHU� %LOGXQJ� GLHVHU
DX�HUJHZ|KQOLFK�VWDELOHQ��QLFKW�NRYDOHQW�JHEXQGHQHQ�3URGXNWH�VSLHOW��:LH�I�U�'LPHUH�DXV
GHU�a�3LQHQ�2]RQ�5HDNWLRQ�]HLJHQ�GLH�)UDJPHQWLHUXQJVPXVWHU�GHU�$VVR]LDWH�PLW�6DELQHQ
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,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

DOV� 9RUOlXIHUVXEVWDQ]�� GD�� GLH� %LOGXQJ� YRQ� KHWHURPROHNXODUHQ� 'LPHUHQ� JHJHQ�EHU
KRPRPROHNXODUHQ�'LPHUHQ�DX�HUJHZ|KQOLFK�VWDUN�EHJ�QVWLJW�LVW��7DE�������'DU�EHU�KLQDXV
WUDJHQ� VWUXNWXUHOO� XQWHUVFKLHGOLFKH� 'LPHUH� PLW� JOHLFKHQ� 1RPLQDOPDVVHQ� ]X� GHQ
EHREDFKWHWHQ�UHO��+lXILJNHLWHQ�GHU�>0�+@��,RQHQ�LP�0DVVHQEHUHLFK�YRQ�����±�����'D�EHL
�7DE�����XQG�7DE�������,P�*HJHQVDW]�]X�'LPHUHQ�DXV�GHU�2]RQRO\VH�YRQ�a�3LQHQ�EHVLW]HQ
GLH� KLHU� XQWHUVXFKWHQ� $VVR]LDWH� GHU� 6DELQHQ�2]RQ�5HDNWLRQ� QXU� HLQH� YHUJOHLFKVZHLVH
JHULQJH�1HLJXQJ�]XU�$EVSDOWXQJ�YRQ�NOHLQHUHQ�1HXWUDOWHLOFKHQ�ZLH�]��%��+�2�����'D��RGHU&2������'D�� DOV� )ROJH� GHU� VWR�DNWLYLHUWHQ� 'LVVR]LDWLRQ� �YHUJO�� $EE������� 'HUDUWLJH1HXWUDOWHLOFKHQ� ZXUGHQ� GDKHU� LQ� 7DEHOOH���� QLFKW� ZHLWHU� EHU�FNVLFKWLJW�� 'HVZHLWHUHQ
]HLJWHQ�GLH�06�06�6SHNWUHQ�HLQH�5HLKH�YRQ�7RFKWHULRQHQ�EHL�P�]������P�]������P�]����
XQG�P�]�����DXI��GLH�QLFKW�FKDUDNWHULVLHUW�ZHUGHQ�NRQQWHQ��(V�ZLUG�DEHU�DQJHQRPPHQ��GD�
GLHVH�,RQHQ�HEHQIDOOV�>0�+@��,RQHQ�GLPHUJHEXQGHQHU�D]LGLVFKHU�9HUELQGXQJHQ�GDUVWHOOHQ�
'DQHEHQ� NRQQWHQ� DEHU� DXFK� EHNDQQWH� >0�+@��,RQHQ� PXOWLIXQNWLRQHOOHU
&DUERQVlXUHSURGXNWH� ZLH� 6DELQDOVlXUH� �P�]������� 1RUVDELQVlXUH� �P�]������ XQG
��+\GUR[\�VDELQRQVlXUH� �P�]������ DOV� 7RFKWHULRQHQ� LQ� GHQ� 06�06�6SHNWUHQ� GHU� KLHU
XQWHUVXFKWHQ�'LPHUH�EHREDFKWHW�ZHUGHQ�
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7DE������$XIOLVWXQJ�YRQ�7RFKWHULRQHQ�YRQ�>0�+@� �,RQHQ�YRQ�'LPHUHQ�DXV�GHU�2]RQRO\VH�YRQ�6DELQHQ��'LH� UHO�
+lXILJNHLWHQ�GHU�EHREDFKWHWHQ�3URGXNWLRQHQ�E]Z��GLH�MHZHLOLJH�(IIL]LHQ]�GHU�1HXWUDOWHLOFKHQDEVSDOWXQJHQ�VLQG�ZLH
IROJW� ZLHGHUJHJHEHQ�� [� �� ��� ��� [[� �� ��� ��� [[[� � ��� ��� � [[[[� � ��� ��� [[[[[�  � ���� �� �%DVLVSHDN��� 'LH
DXIJHOLVWHWHQ�7RFKWHULRQHQ�VWHOOHQ�>0�+@� �,RQHQ�GHU�PRQRPHUHQ�9HUELQGXQJHQ�GHU�KLHU�XQWHUVXFKWHQ�'LPHUH�GDU�
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7DE�� ���� $XIOLVWXQJ� GHU� 0ROHNXODUJHZLFKWH� GHU� GLPHUELOGHQGHQ� (LQ]HOPROHN�OH�� ZHOFKH� DXI� %DVLV� GHU� LQ� 7DEHOOH� ��
]XVDPPHQJHVWHOOWHQ� 06�06�'DWHQ� GHU� >0�+@� �,RQHQ� YRQ� 'LPHUSURGXNWHQ� DXV� GHU� 2]RQRO\VH� YRQ� 6DELQHQ� KHUJHOHLWHW
ZXUGHQ��0� VWHKW� I�U�0RQRPHUH��GHUHQ�>0�+@� �,RQHQ�QLFKW� LQ�GHQ�06�06�6SHNWUHQ�GHU� MHZHLOLJHQ�GHSURWRQLHUWHQ�'LPHUH
EHREDFKWHW�ZXUGHQ�
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��� =XVDPPHQIDVVHQGH�'LVNXVVLRQ
$NWXHOOH�6WXGLHQ�]XU�'LPHULVLHUXQJ�YRQ�HLQIDFKHQ�&DUERQVlXUHQ�ZLH�]��%��(VVLJVlXUH�RGHU
$PHLVHQVlXUH� ]HLJWHQ�� GD�� LQ� GHU� *DVSKDVH� GLH� %LOGXQJ� YRQ� ]\NOLVFKHQ� 'LPHUHQ� PLW
V\PPHWULVFKHQ� =HQWUHQ� XQWHU� $XVELOGXQJ� YRQ� MHZHLOV� ]ZHL� LQWHUPROHNXODUHQ� 2 +ÂÂÂ2
:DVVHUVWRIIEU�FNHQELQGXQJHQ� VWDUN� EHYRU]XJW� LVW� >����� ���@�� $QDORJH� 'LPHUVWUXNWXUHQ
YRQ� PXOWLIXQNWLRQHOOHQ� &DUERQVlXUHSURGXNWHQ� GHU� 0RQRWHUSHQ�2]RQ�5HDNWLRQ� LQ� GHU
*DVSKDVH�ZXUGHQ�DXI�%DVLV�GHU� LQ�.DSLWHO�9,�SUlVHQWLHUWHQ�2Q�OLQH�$3&,����06Q�6WXGLHQ
YRUJHVFKODJHQ�� ZREHL� VLFK� -� MH� QDFK� =XVDPPHQVHW]XQJ� GHU� $VVR]LDWH� -� ELV� ]X� YLHU
LQWHUPROHNXODUH�2 +ÂÂÂ2�:DVVHUVWRIIEU�FNHQELQGXQJHQ�DXVELOGHQ�N|QQHQ��6RZRKO�GLH�DP
,6$6�GXUFKJHI�KUWHQ�8QWHUVXFKXQJHQ�XQWHU�9HUZHQGXQJ�YRQ�5HIHUHQ]VXEVWDQ]HQ��3LQRQ��
3LQ��XQG�1RUSLQVlXUH��DOV�DXFK�GLH�2Q�OLQH�06Q�6WXGLHQ�]XU�FKHPLVFKHQ�&KDUDNWHULVLHUXQJ
GHU�EHREDFKWHWHQ�$VVR]LDWH�DXV�GHU�2]RQRO\VH�YRQ�6DELQHQ�XQG�a�3LQHQ�EHOHJHQ��GD��GLH
%LOGXQJ�YRQ�KHWHUPROHNXODU�]XVDPPHQJHVHW]WHQ�&OXVWHUVWUXNWXUHQ�-� XQDEKlQJLJ�YRQ�GHU
*DVSKDVHQNRQ]HQWUDWLRQ�GHU�0RQRPHUH�-�ZHVHQWOLFK�EHJ�QVWLJW�LVW�
'LH� $XVLOGXQJ� YRQ� LQWUDPROHNXODUHQ� :DVVHUVWRIIEU�FNHQELQGXQJHQ� NDQQ� HLQH� VWDELOH
$VVR]LDWLRQ� YRQ� &DUERQVlXUHQ� HUKHEOLFK� HLQVFKUlQNHQ� E]Z�� YHUKLQGHUQ�� ZLH� VLFK� DXV
8QWHUVXFKXQJHQ� ]XU� 'LPHULVLHUXQJ� YRQ� 0RGHOOVXEVWDQ]HQ� ZLH� ]��%�� )XPDU�� XQG
0DOHLQVlXUH� HUJDE�� $XIJUXQG� GHU� VHKU� HIIL]LHQWHQ� %LOGXQJ� VWDELOHU� $VVR]LDWH� DXV� GHU
0RQRWHUSHQ�2]RQRO\VH�VFKHLQW�EHL�GHQ�HQWVSUHFKHQGHQ�PRQRPHUHQ�&DUERQVlXUHSURGXNWHQ
GLH�$XVELOGXQJ�LQWUDPROHNXODUHU�:DVVHUVWRIIEU�FNHQELQGXQJHQ�VHNXQGlU�]X�VHLQ�� ,P�)DOO
YRQ�FLV�&DUERQVlXUHSURGXNWHQ�GHU�EL]\NOLVFKHU�0RQRWHUSHQYRUOlXIHU�a�3LQHQ�XQG�6DELQHQ
NRQQWH�]XGHP�JH]HLJW�ZHUGHQ��GD��GHUHQ�FKDUDNWHULVWLVFKH�5LQJJU|�HQ�GLH�$VVR]LDWELOGXQJ
HQWVFKHLGHQG� EHHLQIOX�W�� 6R� NRQQWH� DXI� %DVLV� GHU� FKDUDNWHULVWLVFKHQ� ��JOLHGULJHQ
5LQJVWUXNWXU� GHU� 6DELQHQSURGXNWH� GLH� %LOGXQJ� YRQ� VWDELOHQ� 7ULPHUHQ� QHEHQ� GHU� YRQ
'LPHUHQ� HUNOlUW�ZHUGHQ��'LHVH� 7ULPHUH�ZHLVHQ� YHUPXWOLFK� HLQH� ]\NOLVFKHQ� 6WUXNWXU� DXI�
'HU���JOLHGULJH�5LQJ�YRQ�a�3LQHQSURGXNWHQ�EHGLQJW�GLH�%LOGXQJ�YRQ�'LPHUHQ��ZHOFKH�HLQH
NlILJDUWLJH� 6WUXNWXU� DXIZHLVHQ�� XQG� YHUKLQGHUW� VRPLW� YHUPXWOLFK� GLH� %LOGXQJ� VWDELOHU
WULPHUHU�6WUXNWXUHQ�
'LH� DOV� 5HDNWLRQVSURGXNWH� JHELOGHWHQ� $VVR]LDWH� ZHLVHQ� K|KHUH� 6WDELOLWlWHQ� LP� GLUHNWHQ
9HUJOHLFK� ]X� N�QVWOLFK� JHQHULHUWHQ� &DUERQVlXUHFOXVWHUQ� DXI�� -HGRFK� VLQG� DXI� %DVLV� YRQ
&,'�6WXGLHQ�HUPLWWHOWHQ�'LVVR]LDWLRQVHQHUJLHQ�GHU�KLHU�XQWHUVXFKWHQ�$VVR]LDWH�PLW�UHODWLY
JUR�HQ�8QVLFKHUKHLWHQ�YHUVHKHQ��GLH�VLFK�LP�ZHVHQWOLFKHQ�DXI�'UXFNVFKZDQNXQJHQ�LQ�GHU
.ROOLVLRQV]RQH� ]XU�FNI�KUHQ� ODVVHQ�� 'DUDXV� HUJLEW� VLFK�� GD�� (UJHEQLVVH� YHUVFKLHGHQHU
([SHULPHQWH�XQG�LQVEHVRQGHUH�PLW�XQWHUVFKLHGOLFKHQ�5HDNWLRQVV\VWHPHQ�VLFK�QXU�EHGLQJW
YHUJOHLFKHQ�ODVVHQ��,QQHUKDOE�HLQHV�([SHULPHQWV�ODVVHQ�VLFK�DEHU�GXUFKDXV�$XVVDJHQ��EHU
GLH� 6WDELOLWlW� VWUXNWXUHOO� XQWHUVFKLHGOLFKHU� $VVR]LDWH� DXI� %DVLV� GHU� EHVWLPPWHQ� UHO�
7UDQVODWLRQVHQHUJLHQ� WUHIIHQ�� ,Q� JXWHU� hEHUHLQVWLPPXQJ� PLW� GHU� LQ� GHU� /LWHUDWXU
DQJHJHEHQHQ� %LQGXQJVHQHUJLHQ� I�U� DVVR]LLHUWH� &DUERQVlXUHQ� YRQ� ���� ELV� ����N-�PRO��
NRQQWHQ� GLH� K|FKVWHQ� %LQGXQJVHQHUJLHQ� I�U� >0�+@��,RQHQ� EHL�P�]� ���� PLW� ����N-�PRO��
EHVWLPPW�ZHUGHQ��'LH�PLWWHOV�2Q�OLQH�$3&,�06Q�YROO]RJHQH�FKHPLVFKH�&KDUDNWHULVLHUXQJ
GLHVHU� ,RQHQ� HUJDE�� GD�� GLHVH� �EHUZLHJHQG� DXV� 3LQ�� XQG� 1RUSLQVlXUH� ]XVDPPHQJHVHW]W
VLQG�� 'LH� 6WDELOLVLHUXQJ� GLHVHV� 'LPHUV� HUIROJW� ZDKUVFKHLQOLFK� �EHU� YLHU
:DVVHUVWRIIEU�FNHQELQGXQJHQ�� 'LH� FKHPLVFKH� &KDUDNWHULVLHUXQJ� GLHVHV� 'LPHUSURGXNWV
DXV� GHU� a�3LQHQ�2]RQRO\VH� NRQQWH� DXI� %DVLV� YRQ� +3/&�(6,����06�6WXGLHQ� >���@� ZLH
DXFK�/',����72)06�8QWHUVXFKXQJHQ�LQ�(FKW]HLW�DEJHVLFKHUW�ZHUGHQ�>���@�
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'LH� FKHPLVFKH� &KDUDNWHULVLHUXQJ� ZHLWHUHU� 'LPHUH� DXV� GHU� 2]RQRO\VH� YRQ� a�3LQHQ� XQG
6DELQHQ�ZLH� DXFK� HLQHV�7ULPHUV� YRQ� 6DELQHQ� NRQQWH� DXI�%DVLV� HLQHU�5HLKH� YRQ�2Q�OLQH
$3&,����06Q�6WXGLHQ� GXUFKJHI�KUW� ZHUGHQ�� ,Q� GHQ� 06�06�6SHNWUHQ� GHU� 'LPHULRQHQ
ZXUGHQ� GLH� >0�+@��,RQHQ� GHU� SULPlU� JHELOGHWHQ� &DUERQVlXUHSURGXNWH� EHREDFKWHW�
8QWHUVFKLHGH� LQ� GHQ� *DVSKDVHQD]LGLWlWHQ� GHU� PRQRPHUHQ� .RPSRQHQWHQ� HUVFKZHUWHQ
MHGRFK�GLH�$XIGHFNXQJ�GHU�=XVDPPHQVHW]XQJ�GHU�GHSURWRQLHUWHQ�'LPHUH��,Q�GLHVHQ�)lOOHQ
ZXUGHQ� ]XPHLVW� QXU� GLH� >0�+@��,RQHQ� GHU� D]LGHUHQ� PRQRPHUHQ� 'LPHUNRPSRQHQWH� LP
06�06�6SHNWUXP�EHREDFKWHW��'DU�EHU�KLQDXV�]HLJWHQ�GLH�)UDJPHQWLHUXQJVPXVWHU�GHU�KLHU
XQWHUVXFKWHQ�>0�+@��,RQHQ�LP�0DVVHQEHUHLFK�YRQ�����ELV�����'D�DXV�GHU�2]RQRO\VH�YRQ
6DELQHQ� XQG� a�3LQHQ�� GD�� ELV� ]X� YLHU� YHUVFKLHGHQH�� MHZHLOV� KHWHURPROHNXODU
]XVDPPHQJHVHW]WH� 'LPHUH� PLW� JOHLFKHQ� 1RPLQDOPDVVHQ� ]X� GHQ� EHREDFKWHWHQ� UHO�
+lXILJNHLWHQ�GLHVHU�,RQHQ�EHLWUDJHQ��'LH�YLHOIDFK�LQ�GHQ��06�06�6SHNWUHQ�YHU]HLFKQHWHQ
$EVSDOWXQJHQ� NOHLQHUHU� 1HXWUDOWHLOFKHQ� ZLH� ]��%�� +�2� RGHU� &2�� ZHLVHQ� DXI� GLH� KRKH6WDELOLWlW�GLHVHU�QLFKW�NRYDOHQW�JHEXQGHQGHQ�2]RQRO\VHSURGXNWH�
(UVWPDOLJ�ZXUGH� LQ�GHP�YRUOLHJHQGHP�%HULFKW�GLH�%LOGXQJ�YRQ�D]LGLVFKHQ�&�+��2���XQG&��+��2��.HWHQYHUELQGXQJHQ�DXV�GHU�2]RQRO\VH�YRQ�a�3LQHQ�XQG�6DELQHQ�DXI�%DVLV�YRQ06�06�� 6WXGLHQ� ]XU� FKHPLVFKHQ� &KDUDNWHULVLHUXQJ� YRQ� >0�+@��,RQHQ� EHL�P�]����� XQG
P�]�����YRUJHVFKODJHQ��$OV�HLQ�(UJHEQLV�GHU�06Q�6WXGLHQ�DQ�>0�+@��,RQHQ�EHL�P�]�����DXV
GHU�a�3LQHQ�2]RQRO\VH�HUJDE�VLFK��GD��GLH�REHQ�JHQDQQWHQ�D]LGLVFKHQ�.HWHQYHUELQGXQJHQ
DXFK� DOV� VWDELOH� $VVR]LDWH� PLW� ���+\GUR[\�SLQRQVlXUH� E]Z�� 3LQVlXUH� YRUOLHJHQ�� 'LH
YRUJHVFKODJHQH�&�+��2��.HWHQYHUELQGXQJ� � DXV� GHU�2]RQRO\VH� YRQ� 6DELQHQ� UHSUlVHQWLHUWQHEHQ� 6DELQVlXUH� �&�+��2��� GLH� VLJQLILNDQWHVWH� .RPSRQHQWH� GHU� 'LPHUSURGXNWH� GLHVHU5HDNWLRQ��)�U�GLH�%LOGXQJ�GHU�'LPHUH�DXV�GHU�a�3LQHQ�2]RQ�5HDNWLRQ�VSLHOHQ�GLH�EHLGHQ
'LFDUERQVlXUHQ� 3LQ�� XQG� 1RUSLQVlXUH� HLQH� HQWVFKHLGHQGH� 5ROOH�� ZLH� DXI� %DVLV� HLQHU
9LHO]DKO�YRQ�06�06�'DWHQ�JH]HLJW�ZXUGH�
'LH� KLHU� GLVNXWLHUWHQ� GLPHUHQ� E]Z�� WULPHUHQ� $VVR]LDWH� GHU� SULPlU� JHELOGHWHQ
PXOWLIXQNWLRQHOOHQ�&DUERQVlXUHSURGXNWH� VWHOOHQ� VLJQLILNDQWH�%HVWDQGWHLOH� YRQ� VHNXQGlUHQ
RUJDQLVFKHQ�$HURVROHQ�DXV�GHU�0RQRWHUSHQ�2]RQ�5HDNWLRQ�GDU��'DU�EHU�KLQDXV�]HLJWHQ�GLH
DP� ,6$6�GXUFKJHI�KUWHQ�8QWHUVFKXQJHQ� GHU�*DV�]X�3DUWLNHO�9HUWHLOXQJ� YRQ�PRQRPHUHQ
&DUERQVlXUHSURGXNWHQ�ZLH�DXFK�YRQ�$VVR]LDWHQ�GHU�a-3LQHQ�2]RQ�5HDNWLRQ��GD��'LPHUH
LP� 9HUJOHLFK� ]X� DOOHQ� KLHU� XQWHUVXFKWHQ� PRQRPHUHQ� 3URGXNWHQ� GHXWOLFK� QLHGULJHUH
'DPSIGU�FNH� DXIZHLVHQ�� (V� NDQQ� GDKHU� DQJHQRPPHQ�ZHUGHQ�� GD�� GHUDUWLJH� &OXVWHU� GLH
*UXQGODJH�I�U�3DUWLNHOQHXELOGXQJVSUR]HVVH�ELHWHQ�
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9,, /LWHUDWXU
>�@ 6HLQIHOG�� -�+��XQG�3DQGLV��6�1�� �������$WPRVSKHULF�FKHPLVWU\� DQG�SK\VLFV��-RKQ�:LOH\�	6RQV��,QF���,6%1��������������
>�@ *HRUJLL��+�:��XQG�:DUQHFN��3���������&KHPLVWU\�RI�WKH�WURSRVSKHULF�DHURVRO�DQG�RI�FORXGV�LQ�� *OREDO� DVSHFWV� RI� DWPRVSKHULF� FKHPLVWU\� �HG�� E\� 'HXWVFKH� %XQVHQ�*HVHOOVFKDIW� I�U3K\VLNDOLVFKH�&KHPLH�H�9���JXHVW�HGLWRU�5��=HOOQHU���6SULQJHU��1HZ�<RUN��,6%1�����������������������
>�@ +DUULVRQ��HGLWHG�E\�5�0��XQG�9DQ�*ULHNHQ��5���������$WPRVSKHULF�SDUWLFOHV��,83$&�VHULHVRQ�DQDO\WLFDO�DQG�SK\VLFDO�FKHPLVWU\�RI�HQYLURQPHQWDO�V\VWHPV��,6%1��������������
>�@ :DUQHFN��3�� �������&KHPLVWU\�RI� WKH�QDWXUDO� DWPRVSKHUH�� ,QWHUQDWLRQDO�*HRSK\VLFV�6HULHV�9RO������,6%1���������������
>�@ +REEV�� 3�9�� ������� $HURVRO�FORXG�FOLPDWH� LQWHUDFWLRQV�� ,QWHUQDWLRQDO� *HRSK\VLFV� 6HULHV�9RO������,6%1���������������
>�@ $QGUHDH��0�2��XQG�&UXW]HQ��3�� �������$WPRVSKHULF�DHURVROV��%LRJHRFKHPLFDO� VRXUFHV�DQGUROH�LQ�DWPRVSKHULF�FKHPLVWU\��6FLHQFH����������������
>�@ +HLQW]HQEHUJ��-���������7KH�UROH�RI�DHURVROV�LQ�WKH�FOLPDWH��&KHPLH�LQ�8QVHUHU�=HLW�������������
>�@ -RQDV��3�5���&KDUOVRQ��5�-��XQG�5RKGH��+���������$HURVROV��LQ�&OLPDWH�&KDQJH�������,3&&VSHFLDO�UHSRUW��(GV���-�7��+RXJKWRQ��/�*��0HLUD�)LOKR��-��%UXFH��+��/HH��%�$��&DOODQGHU��(�+DLWHV��1��+DUULV��.��0DVNHOO���&DPEULGJH�8QLYHUVLW\�3UHVV����������
>�@ 6FKZDUW]�� 6�(�� �������7KH�ZKLWHKRXVH� HIIHFW� �� 6KRUWZDYH� UDGLDWLYH� IRUFLQJ� RI� FOLPDWH� E\DQWKURSRJHQLF�DHURVROV��$Q�RYHUYLHZ��-��$HURVRO�6FL��������������
>��@ +HJJ�� '�$��� +REEV�� 3�9��� *DVVR�� 6��� 1DQFH�� -�'�� XQG� 5DQJR�� $�/�� ������� &KHPLFDODSSRUWLRQPHQW� DQG� DHURVRO� FROXPQ�RSWLFDO� GHSWKV� RII� WKH�PLG�$WODQWLF� FRDVW� RI� WKH�8QLWHG6WDWHV��-��*HRSK\V��5HV�������������������
>��@ 5RGKH��+���%DWHV��7���&KDUOVRQ��5���+HLQW]HQEHUJ�� -���+XHEHUW��%��XQG�+REEV��3�9�� ������&RPPHQW� DQG� UHSO\� RQ� �6XOIDWH� YHUVXV� FDUERQDFHRXV� PDWHULDOV� RQ� WKH� (DVW� FRDVW� RI� WKH8QLWHG�6WDWHV��5HVXOWV�IURP�7$5)2;���,*$&WLYLWLHV�1HZVOHWWHU�,VVXH�1R������������
>��@ 1RYDNRY�� 7�� XQG� 3HQQHU�� -�� (�� �������/DUJH�&RQWULEXWLRQ� RI�2UJDQLF�$HURVROV� WR� &ORXG�&RQGHQVDWLRQ��1XFOHL�&RQFHQWUDWLRQV��1DWXUH��������������
>��@ 1RYDNRY�� 7��� &RUULJDQ�� &�(��� 3HQQHU�� -�(��� &KXDQJ�� &�&��� 5RVDULR�� 2�� XQG� 0D\RO�� 2�/��������2UJDQLF�DHURVROV�LQ�WKH�&DULEEHDQ�WUDGH�ZLQGV��$�QDWXUDO�VRXUFH"��-��*HRSK\V��5HV������������������
>��@ 5LYHUD�&DUSLR��&�$���&RUULJDQ��&�(���1RYDNRY��7���3HQQHU��-�(���5RJHUV��&�)��XQG�&KRZ��-�&��������'HULYDWLRQ�RI�FRQWULEXWLRQV�RI�VXOIDWH�DQG�FDUERQDFHXV�DHURVROV�WR�FORXG�FRQGHQVDWLRQQXFOHL�IURP�PDVV�VL]H�GLVWULEXWLRQV��-��*HRSK\V��5HV�������������������
>��@ /HDLWFK�� :�5��� %RWWHQKHLP�� -�:��� %LHVHQWKDO�� 7�$��� /L�� 6�0��� /LX�� 6�.��� $VDOLHQ�� .��'U\IKRXW�&ODUN�� +��� +RSSHU�� )�� XQG� %UHFKWHO�� )�� ������� $� FDVH� VWXG\� RI� JDV�WR�SDUWLFOHFRQYHUVLRQ�LQ�DQ�HDVWHUQ�&DQDGLDQ�IRUHVW��-��*HRSK\V��5HV�����������������
>��@ &UX]��&�1��XQG�3DQGLV��6�1���������$�VWXG\�RI�WKH�DELOLW\�RI�SXUH�VHFRQGDU\�RUJDQLF�DHURVROWR�DFW�DV�FORXG�FRQGHQVDWLRQ�QXFOHL��$WPRV��(QYLURQ����������������
>��@ 6KXOPDQ�� 0��� -DFREVRQ�� 0��� &KDUOVRQ�� 5�-��� 6\QRYHF�� 5�(�� XQG� <RXQJ�� 7�(�� ������'LVVROXWLRQ�EHKDYLRU�DQG�VXUIDFH�WHQVLRQ�HIIHFWV�RI�RUJDQLF�FRPSRXQGV�LQ�QXFOHDWLQJ�FORXGGURSOHWV��*HRSK\V��5HV��/HWW��������������
>��@ )DFFKLQL��0�&���0LUFHD��0���)X]]L��6��XQG�&KDUOVRQ��5�-���������&ORXG�DOEHGR�HQKDQFHPHQWE\�VXUIDFH�DFWLYH�RUJDQLF�VROXWHV�LQ�JURZLQJ�GURSOHWV��1DWXUH��������������



9,,,�/LWHUDWXU $)6�$EVFKOX�EHULFKW
�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

>��@ 3HQQHU�� -�(��� &KXDQJ�� &�&�� XQG� /LRXVVH�� &�� ������� 7KH� FRQWULEXWLRQ� RI� FDUERQDFHRXVDHURVROV�WR�FOLPDWH�FKDQJH��LQ��1XFOHDWLRQ�DQG�$WPRVSKHULF�$HURVROV��0��.XOPDOD�DQG�3�(�:DJQHU� �(GV����� 3URFHHGLQJV� RI� WKH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 1XFOHDWLRQ� DQG$WPRVSKHULF�$HURVROV���������
>��@ 1LOVVRQ��(��'��XQG�.XOPDOD��0�� �������7KH�SRWHQWLDO� IRU�DWPRVSKHULF�PL[LQJ�SURFHVVHV� WRHQKDQFH�WKH��ELQDU\�QXFOHDWLRQ�UDWH��-��*HRSK\V��5HV�����������������
>��@ .XOPDOD��0���/DDNVRQHQ��$��XQG�3LUMROD��/���������3DUDPHWHUL]DWLRQV�IRU�VXOIXULF�DFLG�ZDWHUQXFOHDWLRQ�UDWHV��-��*HRSK\V��5HV�����������������
>��@ .XVDND��,���:DQJ��=��*��XQG�6HLQIHOG��-�+���������%LQDU\�QXFOHDWLRQ�RI�VXOIXULF�DFLG�ZDWHU�0RQWH�&DUOR�VLPXODWLRQ��-��&KHP��3K\V�����������������
>��@ &ODUNH��$�'���.DSXVWLQ��9�1���(LVHOH��)�/���:HEHU��5�-��XQG�0F0XUU\��3�+���������3DUWLFOHSURGXFWLRQ� QHDU� 0DULQH� &ORXGV�� 6XOIXULF� DFLG� DQG� SUHGLFWLRQV� IURP� FODVVLFDO� ELQDU\QXFOHDWLRQ��*HRSK\V��5HV��/HWW����������������
>��@ &ODUNH��$��'���(LVHOH��)���.DSXVWLQ��9��1���0RRUH��.���7DQQHU��'���0DXOGLQ��/���/LWFK\��0��/LHQHUW�� %��� &DUUROO�� 0�� $�� XQG� $OEHUFRRN�� *�� ������� 1XFOHDWLRQ� LQ� WKH� HTXDWRULDO� IUHHWURSRVSKHUH�� )DYRUDEOH� � HQYLURQPHQWV� GXULQJ� 3(0�7URSLFV�� -�� *HRSK\V�� 5HV�� ����� ����������
>��@ 2
'RZG��&�'���.XOPDOD��0��XQG�+RIIPDQQ��7���������1HZ�SDUWLFOH�IRUPDWLRQ��,*$&WLYLWLHV�,QWHUQDWLRQDO�*OREDO�$WPRVSKHULF�&KHPLVWU\�3URMHFW�1HZVOHWWHU���������
>��@ %DOO�� 6�0��� +DQVRQ�� '�5��� (LVHOH�� )�/�� XQG�0F0XUU\�� 3�+�� ������� /DERUDWRU\� VWXGLHV� RISDUWLFOH�QXFOHDWLRQ�� ,QLWLDO� UHVXOWV� IRU�+�62���+�2��DQG�1+�� YDSRUV��-��*HRSK\V��5HV������������������
>��@ :HEHU��5��-���0FPXUU\��3��+���0DXOGLQ��5��/���7DQQHU��'��-���(LVHOH��)��/���&ODUNH��$��'��XQG.DSXVWLQ��9��1���������1HZ�SDUWLFOH�IRUPDWLRQ�LQ�WKH�UHPRWH�WURSRVSKHUH��$��FRPSDULVRQ�RIREVHUYDWLRQV�DW�YDULRXV�VLWHV��*HRSK\VLFDO�5HVHDUFK�/HWWHUV�������������
>��D@ +RIIPDQQ�� 7�� �������/DERUDWRU\� VWXGLHV� RQ� QHZ� SDUWLFOH� IRUPDWLRQ� SURFHVVHV� LQGXFHG� E\K\GURFDUERQ�R[LGDWLRQ��,*$&WLYLWLHV�,VVXH�1R�����������
>��E@ +RIIPDQQ��7���������$WPRVSKHULF�FKHPLVWU\�RI�ELRJHQLF�K\GURFDUERQV��7KH�FRQWULEXWLRQ�RIYHJHWDWLRQ�WR�VHFRQGDU\�RUJDQLF�DHURVROV���(85275$&�1HZVOHWWHU�������
>��@ .XOPDOD��0���7RLYRQHQ��$���0lNHOl��-�0��XQG�/DDNVRQHQ��$���������$QDO\VLV�RI�WKH�JURZWKRI� QXFOHDWLRQ�PRGH� SDUWLFOHV� REVHUYHG� LQ� %RUHDO� IRUHVW��7HOOXV� %�&KHP�3K\V�0HWHRURO�� ����������
>��@ 0DUWL��-�-���:HEHU��5�-���0F0XUU\��3�+���(LVHOH��)�/���7DQQHU��'�-��XQG�-HIIHUVRQ��$��������1HZ�SDUWLFOH�IRUPDWLRQ�DW�D�UHPRWH�FRQWLQHQWDO�VLWH��$VVHVVLQJ� WKH�FRQWULEXWLRQ�RI�62��DQGRUJDQLF�SUHFXUVRUV��-��*HRSK\V��5HV�����������������
>��@ .DYRXUDV�� ,�*���0LKDORSRXORV�� 1�� XQG� 6WHSKDQRX�� (�*�� ������� )RUPDWLRQ� RI� DWPRVSKHULFSDUWLFOHV�IURP�RUJDQLF�DFLGV�SURGXFHG�E\�IRUHVWV��1DWXUH��������������
>��D@ .DYRXUDV�� ,�*���0LKDORSRXORV�� 1�� XQG� 6WHSKDQRX� (�*�� ������� )RUPDWLRQ� DQG� JDV�SDUWLFOHSDUWLWLRQLQJ�RI�PRQRWHUSHQHV�SKRWR�R[LGDWLRQ�SURGXFWV�RYHU�IRUHVWV��*HRSK\V��5HV��/HWW�����������
>��E@ .DYRXUDV�� ,�*���0LKDORSRXORV�� 1�� XQG� 6WHSKDQRX�� (�*�� ������� 6HFRQGDU\� RUJDQLF� DHURVROIRUPDWLRQ�YV�SULPDU\�RUJDQLF�DHURVRO�HPLVVLRQ�� ,Q� VLWX�HYLGHQFH� IRU� WKH�FKHPLFDO�FRXSOLQJEHWZHHQ� PRQRWHUSHQH� DFLGLF� SKRWRR[LGDWLRQ� SURGXFWV� DQG� QHZ� SDUWLFOH� IRUPDWLRQ� RYHUIRUHVWV��(QYLURQ��6FL��7HFKQRO����������������
>��@ )ULHGODQGHU�� 6�.�� XQG� /LSSPDQ�� 0�� ������� 5HYLVLQJ� WKH� SDUWLFXODWH� DPELHQW� DLU� TXDOLW\VWDQGDUG��(QYLURQ��6FL��7HFKQRO���������$����$�
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>��@ 3ODVV�'�OPHU�� &��� .RSSPDQQ�� 5��� 5DWWH�� 0�� XQG� 5XGROSK�� -�� ������� /LJKW� QRQPHWKDQHK\GURFDUERQV�LQ�VHD�ZDWHU��*ORE��%LRFKHP��&\FOHV�����������
>��@ %RQVDQJ�� %�� XQG� %RQVDQJ�� &�� �������*OREDO� GLVWULEXWLRQ� RI� UHDFWLYH� K\GURFDUERQV� LQ� WKHDWPRVSKHUH�� LQ�� 5HDFWLYH� K\GURFDUERQV� LQ� WKH� DWPRVSKHUH� �HG�� E\� 1�� +HZLWW��� $FDGHPLF3UHVV��/RQGRQ��,6%1�����������������������
>��@ *URV��9���0DUWLQ��'���3RLVVRQ��1���.DQDNLGRX��0���%RQVDQJ��%���/HJXHUQ��)��XQG�'HPRQW��(��������2]RQH�DQG�&���&���K\GURFDUERQ�REVHUYDWLRQV�LQ�WKH�PDULQH��ERXQGDU\�OD\HU�EHWZHHQ���GHJUHHV�6�DQG����GHJUHHV�6��7HOOXV�6HULHV�%� ��&KHPLFDO�DQG�3K\VLFDO�0HWHRURORJ\������������
>��@ 3V]HQQ\��$��$��3���3ULQQ��5��*���.OHLPDQ��*���6KL��;��XQG�%DWHV��7��6���������1RQPHWKDQHK\GURFDUERQV� LQ� VXUIDFH� ZDWHUV�� WKHLU� VHD�DLU� � IOX[HV� DQG� LPSDFW� RQ� 2+� LQ� WKH� PDULQHERXQGDU\�OD\HU�GXULQJ��WKH�)LUVW�$HURVRO�&KDUDFWHUL]DWLRQ�([SHULPHQW��$&(�����-��*HRSK\V�5HV�������������������
>��@ %RQVDQJ��%���.DQDNLGRX��0��� /DPEHUW�� *�� XQG�0RQIUD\�� 3�� �������7KH�PDULQH� VRXUFH� RI&��&��DOLSKDWLF�K\GURFDUERQV��-��$WPRV��&KHP����������
>��@ %RQVDQJ��%���3ROOH��&��XQG�/DPEHUW��*���������(YLGHQFH�IRU�0DULQH�3URGXFWLRQ�RI�,VRSUHQH�*HRSK\V��5HV��/HWW����������������
>��@ 0LOQH�� 3�-��� '�'�� 5LHPHU�� =LND�� 5�*�� XQG� %UDQG�� /�(�� �������0HDVXUHPHQW� RI� YHUWLFDOGLVWULEXWLRQ�RI�LVRSUHQH�LQ�VXUIDFH�VHDZDWHU��LWV�FKHPLFDO�IDWH��DQG�LWV�HPLVVLRQ�IURP�VHYHUDOSK\WRSODQNWRQ�PRQRFXOWXUHV��0DULQH�&KHP��������������
>��@ -DQVRQ�� 5��� 'H6HUYHV�� &�� XQG� 5RPHUR�� 5�� ������� %92&� HPLVVLRQV� IURP� WKH� ERUHDOHFRV\VWHP�� 3URFHHGLQJV� RI� WKH� �:RUNVKRS� RQ� ELRJHQLF� K\GURFDUERQV� LQ� WKH� DWPRVSKHULFERXQGDU\�OD\HU���$PHULFDQ�0HWHRURORJLFDO�6RFLHW\��&KDUORWWHVYLOOH��9LUJLQLD��86$�
>��@ 6WHLQEUHFKHU��5���+DXII��.���5DERQJ��5��XQG�6WHLQEUHFKHU��-���������,VRSUHQRLG�HPLVVLRQ�RIRDN� VSHFLHV� W\SLFDO� IRU� WKH�0HGLWHUUDQHDQ� DUHD�� 6RXUFH� VWUHQJWK� DQG� FRQWUROOLQJ� YDULDEOHV�$WPRV��(QYLURQ������������
>��@ :RRG�� 6�(��� *DVNLQ�� -�)�� XQG� /DQJHQKHLP�� -�+�� ������� /RVV� RI� PRQRWHUSHQHV� IURP8PEHOOXODULD�FDOLIRUQLFD�OHDI�OLWWHU��%LRFKHP��6\VWHP��(FRO��������������
>��@ *XHQWKHU�� $�� ������� 0RGHOLQJ� ELRJHQLF� YRODWLOH� RUJDQLF� FRPSRXQG� HPLVVLRQV� WR� WKHDWPRVSKHUH�� LQ�� 5HDFWLYH� K\GURFDUERQV� LQ� WKH� DWPRVSKHUH� �HG�� E\� 1�� +HZLWW��� $FDGHPLF3UHVV��/RQGRQ��,6%1����������������������
>��@ *HUVKHQ]RQ�� -�� XQG� &URWHDX�� 5�� ������� 7HUSHQRLG� ELRV\QWKHVLV�� 7KH� EDVLF� SDWKZD\� DQGIRUPDWLRQ�RI�PRQRWHUSHQHV�� VHVTXLWHUSHQHV� DQG�GLWHUSHQHV�� LQ�� /LSLG�PHWDEROLVP� LQ� SODQWV��7�6��0RRUH��(GW�����9RO������&5&�3UHVV�,QF���%RFD�5DWRQ�
>��@ %HUU\PDQ��$�$���������7RZDUGV�D�XQLILHG�WKHRU\�RI�SODQW�GHIHQVH��LQ��0HFKDQLVPV�RI�:RRG\3ODQW�'HIHQVHV�$JDLQVW�,QVHFWV���6HDUFK�IRU�3DWWHUQ��(GV���:�-��0DWWVRQ��-��/HYLHX[�DQG�&�%HUQDUG�'DJDQ���6SULQJHU�9HUODJ�������
>��@ .DKO��-���+RIIPDQQ��7��XQG�.ORFNRZ��'���������'LIIHUHQWLDWLRQ�EHWZHHQ�GH�QRYR�V\QWKHVL]HGDQG��FRQVWLWXWLYHO\�UHOHDVHG�WHUSHQRLGV�IURP�)DJXV�V\OYDWLFD��3K\WRFKHPLVWU\�������������
>��@ /RUHWR�� )��� )RUVWHU�� $��� 'XUU��0��� &VLN\�� 2�� XQG� 6HXIHUW�� *�� �������2Q� WKH� PRQRWHUSHQHHPLVVLRQ�XQGHU�KHDW�VWUHVV�DQG�RQ�WKH��LQFUHDVHG�WKHUPRWROHUDQFH�RI�OHDYHV�RI�4XHUFXV�LOH[�/�IXPLJDWHG�ZLWK�VHOHFWHG�PRQRWHUSHQHV��3ODQW�&HOO�(QYLURQ��������������
>��@ +RIIPDQQ��7�� XQG�.ORFNRZ��'�� �������$WPRVSKlUHQFKHPLH� ELRJHQHU�.RKOHQZDVVHUVWRIIH�&KHPLH�LQ�XQVHUHU�=HLW�������������
>��@ 6WDXGW��0��XQG�%HUWLQ��1���������/LJKW�DQG�WHPSHUDWXUH�GHSHQGHQFH�RI�WKH�HPLVVLRQ�RI�F\FOLFDQG� DF\FOLF� PRQRWHUSHQHV� IURP� KROP� RDN� �4XHUFXV� LOH[� /��� � OHDYHV�� 3ODQW� &HOO� DQG(QYLURQPHQW�������������
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>��@ .HVVHOPHLHU�� /�� XQG� 6WDXGW��0�� �������%LRJHQLF� YRODWLOH� RUJDQLF� FRPSRXQGV� �92&��� $QRYHUYLHZ�RQ�HPLVVLRQ��SK\VLRORJ\�DQG�HFRORJ\��-��$WPRV��&KHP������������
>��@ +HLGHQ��$�&���+RIIPDQQ��7���.DKO��-���.OH\��'���.ORFNRZ��'���/DQJHEDUWHOV��&���0HKOKRUQ�+���6DQGHUPDQQ�-U���+���6FKUDXGQHU��0���6FKXK��*��XQG�:LOGW��-���������(PLVVLRQ�RI�YRODWLOHRUJDQLF�FRPSRXQGV�IURP�R]RQH�H[SRVHG�SODQWV��(FRORJLFDO�$SSOLF���������������
>��@ *XHQWKHU�� $��� +HZLWW�� &�1��� (ULFNVRQ�� '��� )DOO�� 5��� *HURQ�� &��� *UDHGHO�� 7��� +DUOH\�� 3��.OLQJHU��/���/HUGDX��0���0F.D\��:�$���3LHUFH��7���6FKROHV��%���6WHLQEUHFKHU��5���7DOODPUDMX�5��� 7D\ORU�� -�� XQG� =LPPHUPDQ�� 3�� ������� $� JOREDO� PRGHO� RI� QDWXUDO� YRODWLOH� RUJDQLFFRPSRXQG�HPLVVLRQV��-��*HRSK\V��5HV�����������������
>��@ 7�� +RIIPDQQ� �������� $QDO\WLVFKH� 8QWHUVXFKXQJHQ� ]XU� %LOGXQJ� VHNXQGlUHU� RUJDQLVFKHU$HURVROSDUWLNHO�LQ�GHU�7URSRVSKlUH��+DELOLWDWLRQVVFKULIW��8QLYHUVLWlW�'RUWPXQG�
>��@ :HQW��)�:���������%OXH�KD]HV�LQ�WKH�DWPRVSKHUH��1DWXUH��������������
>��@ $WNLQVRQ�� 5�� ������� $WPRVSKHULF� FKHPLVWU\� RI� 92&V� DQG� 12[�� $WPRV�� (QYLURQ�� �������������
>��@ $OYDUDGR��$���$UH\��-��XQG�$WNLQVRQ��5�� �������.LQHWLFV�RI� WKH�JDV�SKDVH�UHDFWLRQV�RI�2+DQG� 12�� UDGLFDOV� DQG� 2�� ZLWK� WKH� PRQRWHUSHQH� UHDFWLRQ� SURGXFWV� SLQRQDOGHK\GH�FDURQDOGHK\GH��DQG�VDELQDNHWRQH��-��$WPRV��&KHP��������������
>��@ $WNLQVRQ�� 5�� ������� *DV�SKDVH� WURSRVSKHULF� FKHPLVWU\� RI� RUJDQLF� FRPSRXQGV�� -�� 3K\V�&KHP��5HI��'DWD��0RQRJUDSK�1R����������
>��@ 6KX��<�� XQG�$WNLQVRQ��5�� �������5DWH� FRQVWDQWV� JRU� WKH� JDV�SKDVH� UHDFWLRQV� RI�2��ZLWK� DVHULHV� RI� WHUSHQHV� DQG�2+� UDGLFDO� IRUPDWLRQ� IURP� WKH�2�� UHDFWLRQV�ZLWK� VHVTXLWHUSHQHV� DW��������.��,QWHUQ��-��&KHP��.LQHW����������������
>��@ 5RFNPDQQ��7���%UHQQLQNPHLMHU��&��$��0���1HHE��3��XQG�&UXW]HQ��3��-���������2]RQRO\VLV�RIQRQPHWKDQH� K\GURFDUERQV� DV� D� VRXUFH� RI� WKH� � REVHUYHG�PDVV� LQGHSHQGHQW� R[\JHQ� LVRWRSHHQULFKPHQW�LQ��WURSRVSKHULF�&2��-��*HRSK\V��5HV�����������������
>��@ $VFKPDQQ��6��0���5HLVVHOO��$���$WNLQVRQ��5��XQG�$UH\��-���������3URGXFWV�RI�WKH�JDV�SKDVHUHDFWLRQV�RI�WKH�2+�UDGLFDO�ZLWK��DOSKD��DQG�EHWD�SLQHQH�LQ�WKH�SUHVHQFH�RI�12��-��*HRSK\V�5HV�������������������
>��@ 5HLVVHOO�� $��� +DUU\�� &��� $VFKPDQQ�� 6�0���$WNLQVRQ�� 5�� XQG�$UH\�� -�� �������)RUPDWLRQ� RIDFHWRQH�IURP�2+�UDGLFDO��DQG�2��LQLWLDWHG�UHDFWLRQV�RI�D�VHULHV�RI�PRQRWHUSHQHV��-��*HRSK\V�5HV�������������������
>��@ *lE��6���7XUQHU��:�9��XQG�.XUWK��+��+���������)RUPDWLRQ�RI�K\GURJHQ�SHUR[LGH�DQG�RUJDQLFSHUR[LGHV�LQ�WKH�JDV�SKDVH�R]RQRO\VLV�RI�ELRJHQLF�DQG�DQWKURSRJHQLF�ROHILQV��,Q��$WPRVSHULFR[LGDWLRQ�SURFHVVHV��.�+��%HFNHU��(GW����&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��������
>��@ &KX��/�&��XQG�0DFLDV��(�6���������&DUERQDFHRXV�XUEDQ�DHURVRO��3ULPDU\�RU�VHFRQGDU\"��LQ�$WPRVSKHULF�DHURVRO��6RXUFH�DLU�TXDOLW\�UHODWLRQVKLSV��HGLWHG�E\�(�6��0DFLDV��3�.��+RSNH��$PHULFDQ�&KHPLFDO�6RFLHW\��:DVKLQJWRQ��'&���������
>��@ *UD\�� +�$��� &DVV�� *�5��� +XQW]LFNHU�� -�-��� +H\HUGDKO�� (�.�� XQG� 5DX�� -�$�� ������&KDUDFWHULVWLFV�RI�DWPRVSKHULF�RUJDQLF�DQG�HOHPHQWDO�FDUERQ�SDUWLFOH�FRQFHQWUDWLRQV� LQ�/RV$QJHOHV��(QYLURQ��6FL��7HFKQRO��������������
>��@ 7XUSLQ�� %�-��� +XQW]LFNHU�� -�-��� /DUVRQ�� 6�0�� XQG� &DVV�� *�5�� ������� /RV� $QJHOHV� VXPPHUPLGGD\� SDUWLFXODWH� FDUERQ�� 3ULPDU\� DQG� VHFRQGDU\� $HURVRO�� (QYLURQ�� 6FL�� 7HFKQRO�� �������������
>��@ 7XUSLQ��%�-��XQG�+XQW]LFNHU��-�-���������6HFRQGDU\�IRUPDWLRQ�RI�RUJDQLF�DHURVRO�LQ�WKH�/RV$QJHOHV�EDVLQ��$�GHVFLSWLYH�DQDO\VLV�RI�RUJDQLF�DQG�HOHPHQWDO�FDUERQ��$WPRV��(QYLURQ�������������
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>��@ 3DQGLV��6�1���+DUOH\��5�$���&DVV��*�5��XQG�6HLQIHOG��-�+���������6HFRQGDU\�RUJDQLF�DHURVROIRUPDWLRQ�DQG�WUDQVSRUW��$WPRV��(QYLURQ����$������������
>��@ 3DQGLV��6�1���:H[OHU��$�6��XQG�6HLQIHOG��-�+�� �������6HFRQGDU\�RUJDQLF�DHURVRO� IRUPDWLRQDQG� WUDQVSRUW����3UHGLFWLQJ� WKH�DPELHQW�VHFRQGDU\�RUJDQLF�DHURVRO�VL]H�GLVWULEXWLRQ��$WPRV�(QYLURQ����������������
>��@ %DUWKHOPLH��5�-��XQG�3U\RU��6�&���������%LRJHQLF�DQG�SULPDU\�DQG�VHFRQGDU\�FRPSRQHQWV�RIVXPPHUWLPH�DPELHQW�DHURVROV�LQ�WKH�)UDVHU�YDOOH\��-��$HURVRO�6FL������6,���6����6����
>��@ 6WUDGHU��5���/XUPDQQ��)��XQG�3DQGLV��6�1�� �������(YDOXDWLRQ�RI� VHFRQGDU\�RUJDQLF�DHURVROIRUPDWLRQ�LQ�ZLQWHU��$WPRV��(QYLURQ����������������
>��@ 7XUSLQ��%�-��XQG�+XQW]LFNHU��-�-���������,GHQWLILFDWLRQ�RI�VHFRQGDU\�RUJDQLF�DHURVRO�HSLVRGHVDQG�TXDQWLILFDWLRQ�RI�SULPDU\�DQG�VHFRQGDU\�RUJDQLF�DHURVRO�FRQFHQWUDWLRQV�GXULQJ�6&$46�$WPRV��(QYLURQ����������������
>��@ *URVMHDQ�� (�� XQG� *UHHQ�� 3��� *URVMHDQ�� '�� ������� /LTXLG� &KURPDWRJUDSK\� $QDO\VLV� RI&DUERQ\O� �����'LQLWURSKHQ\O�K\GUD]RQHV� ZLWK� 'HWHFWLRQ� E\� 'LRGH� $UUD\� 8OWUDYLROHW6SHFWURVFRS\� DQG� E\� $WPRVSKHULF� 3UHVVXUH� 1HJDWLYH� &KHPLFDO� ,RQL]DWLRQ� 0DVV6SHFWURPHWU\��$QDO��&KHP����������������
>��@ 6LJULVW��(GW����0�:���������$LU�PRQLWRULQJ�E\�VSHFWURVFRSLF�WHFKQLTXHV��&KHPLFDO�$QDO\VLV�������������
>��@ 0�OOHU�� 8��� +HLVH�� +�0��� 0RVHEDFK�� +��� *lUWQHU�� $�� XQG� +lXVOHU�� 7�� ������� ,PSURYHGVWUDWHJLHV� IRU� TXDQWLWDWLYH� HYDOXDWLRQ� RI� DWPRVSKHULF� )7,5�VSHFWUD� REWDLQHG� LQ� RSHQ�SDWKPRQLWRULQJ��)LHOG�$QDO��&KHP��DQG�7HFKQRORJ\�������������
>��@ +HJHU�� +�-��� =LPPHUPDQQ�� 5��� 'RUIQHU�� 5��� %HFNPDQQ��0��� *ULHEHO�� +��� .HWWUXS�� $�� XQG%RHVO��8���������2Q�OLQH�HPLVVLRQ�DQDO\VLV�RI�3$+V�GRZQ�WR�SSWY�FRQFHQWUDWLRQ�OHYHOV�LQ�WKHIOXH� JDV� RI� DQ� LQFLQHUDWLRQ� SLORW� SODQW� ZLWK� D� PRELOH� UHVRQDQFH�HQKDQFHG� PXOWLSKRWRQLRQL]DWLRQ�WLPH�RI�IOLJKW�PDVV�VSHFWURPHWHU��$QDO��&KHP������������
>��@ =LPPHUPDQQ�� 5��� +HJHU�� +�-�� XQG� .HWWUXS�� $�� ������� 2Q�OLQH� PRQLWRULQJ� RI� WUDFHV� RIDURPDWLF���SKHQROLF��DQG�FKORULQDWHG�FRPSRQHQWV�LQ�IOXH�JDVHV�RI�LQGXVWULDO�VFDOH�LQFLQHUDWRUVDQG� FLJDUHWWH� VPRNH� E\� GLUHFW�LQOHW� ODVHU� LRQL]DWLRQ�PDVV� VSHFWURPHWU\� �5(03,�72)06��)UHVHQLXV�-��$QDO��&KHP���������������
>��@ 6FKPLGW�� 6��� $SSHO�� 0�� )��� *DUQLFD�� 5�� 0��� 6FKLQGOHU�� 5�� 1�� XQG� %HQWHU�� 7K�� ������$WPRVSKHULF� 3UHVVXUH� /DVHU� ,RQL]DWLRQ�� $Q� $QDO\WLFDO� 7HFKQLTXH� IRU� +LJKO\� 6HOHFWLYH'HWHFWLRQ�RI�8OWUDORZ�&RQFHQWUDWLRQV�LQ�WKH�*DV�3KDVH��$QDO��&KHP�����������������
>��@ /LQGLQJHU��:��� +DQVHO�� $�� XQG� -RUGDQ�� $�� �������2Q�OLQH� PRQLWRULQJ� RI� YRODWLOH� RUJDQLFFRPSRXQGV�DW�SSWY� � OHYHOV�E\�PHDQV�RI�SURWRQ�WUDQVIHU�UHDFWLRQ�PDVV� VSHFWURPHWU\� � �375�06�� �� 0HGLFDO� DSSOLFDWLRQV�� IRRG� FRQWURO� DQG� � HQYLURQPHQWDO� UHVHDUFK�� ,QWHU�� -�� 0DVV6SHFWURP��,RQ�3URF���������������
>��@ +DQVHO��$���-RUGDQ��$���:DUQHNH��&���+RO]LQJHU��5���:LVWKDOHU��$��XQG�/LQGLQJHU��:��������3URWRQ�WUDQVIHU�UHDFWLRQ� PDVV� VSHFWURPHWU\� �375�06��� RQ�OLQH� � PRQLWRULQJ� RI� YRODWLOHRUJDQLF� FRPSRXQGV� DW� YROXPH� PL[LQJ� � UDWLRV� RI� D� IHZ� SSWY�� 3ODVPD� 6RXUFHV� 6FLHQFH� 	7HFKQRORJ\������������
>��@ /LQGLQJHU��:���+DQVHO��$��XQG�-RUGDQ��$���������3URWRQ�WUDQVIHU�UHDFWLRQ�PDVV�VSHFWURPHWU\�375�06��� 2Q�OLQH� � PRQLWRULQJ� RI� YRODWLOH� RUJDQLF� FRPSRXQGV� DW� SSWY� OHYHOV�� &KHPLFDO6RFLHW\�5HYLHZV�������������
>��@ +DQVHO�� $��� -RUGDQ�� $���:DUQHNH�� &��� +RO]LQJHU�� 5�� XQG� /LQGLQJHU��:�� ������� ,PSURYHGGHWHFWLRQ� OLPLW� RI� WKH� 3URWRQ�7UDQVIHU�5HDFWLRQ� 0DVV�6SHFWURPHWU\� �375�06��� 2Q�OLQHPRQLWRULQJ� RI� YRODWLOH� RUJDQLF� FRPSRXQGV� DW� PL[LQJ� UDWLRV� RI� ��� SSWY�� 5DSLG&RPPXQLFDWLRQV�LQ�0DVV�6SHFWURPHWU\�������������
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>��@ )DOO�� 5��� .DUO�� 7��� +DQVHO�� $��� -RUGDQ�� $�� XQG� /LQGLQJHU�� :�� ������� 9RODWLOH� RUJDQLFFRPSRXQGV� HPLWWHG� DIWHU� OHDI�ZRXQGLQJ��2Q�OLQH� DQDO\VLV�E\�SURWRQ�WUDQVIHU�UHDFWLRQ�PDVVVSHFWURPHWU\��-��*HRSK\V��5HV�������������������
>��@ 9LLGDQRMD�� -��� 5HLQHU�� 7�� XQG�$UQROG�� )�� �������/DERUDWRU\� LQYHVWLJDWLRQV� RI� QHJDWLYH� LRQPROHFXOH�UHDFWLRQV��RI�IRUPLF�DQG�DFHWLF�DFLGV��LPSOLFDWLRQV�IRU�DWPRVSKHULF��PHDVXUHPHQWVE\�LRQ�PROHFXOH�UHDFWLRQ�PDVV�VSHFWURPHWU\��,QWHUQ��-��0DVV�6SHFWURP�������������
>��D@ 5HLQHU�� 7��� +DQNH��0��� $UQROG�� )��� =LHUHLV�� +��� 6FKODJHU�� +�� XQG� -XQNHUPDQQ��:�� ������$LUFUDIW�ERUQH� PHDVXUHPHQWV� RI� SHUR[\� UDGLFDOV� E\� FKHPLFDO� FRQYHUVLRQ�LRQ� PROHFXOHUHDFWLRQ� PDVV� VSHFWURPHWU\�� &DOLEUDWLRQ�� GLDJQRVWLFV� DQG� UHVXOWV�� -�� *HRSK\V�� 5HV�� ����������������
>��E@ 5HLQHU�� 7���0RKOHU�� 2�� XQG� $UQROG�� )�� �������0HDVXUHPHQWV� RI� DFHWRQH�� DFHWLF� DFLG�� DQGIRUPLF� DFLG� LQ� WKH� � QRUWKHUQ� PLGODWLWXGH� XSSHU� WURSRVSKHUH� DQG� ORZHU� VWUDWRVSKHUH�� -�*HRSK\V��5HV�������������������
>��@ :RKOIURP�� .�+��� +DXOHU�� 7��� $UQROG�� )�� XQG� 6LQJK�� +�� ������� $FHWRQH� LQ� WKH� IUHHWURSRVSKHUH� DQG� ORZHU� VWUDWRVSKHUH�� $LUFUDIW�EDVHG�&,06� DQG�*&�PHDVXUHPHQWV� RYHU� WKH1RUWK�$WODQWLF�DQG�D�ILUVW�FRPSDULVRQ��*HRSK\V��5HV��/HWW����������������
>��@ &DFKLHU�� +�� ������� &DUERQDFHRXV� FRPEXVWLRQ� DHURVROV�� ,83$&� 6HU�� $QDO�� 3K\V�� &KHP��(QYLURQ��6\VW�������������
>��@ 7XUSLQ�� %�-��� +XQW]LFNHU�� -�-�� XQG� +HULQJ�� 6�9�� ������� ,QYHVWLJDWLRQ� RI� RUJDQLF� DHURVROVDPSOLQJ�DUWLIDFWV�LQ�WKH�/RV�$QJHOHV�EDVLQ��$WPRV��(QYLURQ����������������
>��@ 0F0XUU\�XQG�3+��������$�UHYLHZ�RI�DWPRVSKHULF�DHURVRO�PHDVXUHPHQWV��$WPRV��(QYLURQ���������������
>��@ 0F0XUU\��3�+���=KDQJ��;�4��XQG�/HH��&�7���������,VVXHV�LQ�DHURVRO�PHDVXUHPHQW�IRU�RSWLFDVVHVVPHQWV��-��*HRSK\V��5HV�������������������
>��@ +DYHUV��1���%XUED��3���/DPEHUW��-��XQG�.ORFNRZ��'���������6SHFWURVFRSLF�FKDUDFWHUL]DWLRQ�RIKXPLF�OLNH�VXEVWDQFHV�LQ�DLUERUQH�SDUWLFXODWH�PDWWHU��-��$WPRV��&KHP������������
>��@ 3HO]LQJ�� 0�� XQG� +HUPDQQ�� +�� ������� $SSOLFDWLRQ� RI� &XULH� SRLQW� S\URO\VLV�*&�06� IRUFKDUDFWHUL]DWLRQ� RI� RUJDQLF� FRPSRXQGV� LQ� DLUERUQH� SDUWLFXODWH� PDWWHU�� 3URFHHGLQJV� RI� WKH(85275$&� 6\PSRVLXP� ������ HGLWHG� E\� 3�0�� %RUHOO� DQG� 3�� %RUHOO�� :,7� 3UHVV�6RXWKDPSWRQ��8.��,6%1��������������������������
>��@ $OYHV��&���3LR��&��XQG�'XDUWH��$���������7KH�RUJDQLF�FRPSRVLWLRQ�RI�DLU�SDUWLFXODWH�PDWWHUIURP� UXUDO� � DQG� XUEDQ� 3RUWXJXHVH� DUHDV�� 3K\VLFV� DQG� &KHPLVWU\� RI� WKH� (DUWK� 3DUW� %� �+\GURORJ\�2FHDQV��DQG�$WPRVSKHUH�������������
>��@ $OYHV�� &�$��� 3LR�� &�$�� XQG� 'XDUWH�� $�&�� ������� 3DUWLFXODWH� VL]H� GLVWULEXWHG� RUJDQLFFRPSRXQGV�LQ�D�IRUHVW�DWPRVSKHUH��(QYLURQ��6FL��7HFKQRO����������������
>��@ /LPEHFN�� $�� XQG� 3X[EDXP�� +�� �������2UJDQLF� DFLGV� LQ� FRQWLQHQWDO� EDFNJURXQG� DHURVROV�$WPRV��(QYLURQ����������������
>��@ .DZDPXUD��.��XQG�*DJRVLDQ��5�%���������,GHQWLILFDWLRQ�RI�DOLSKDWLF�R[R�FDUER[\OLF�DFLGV�LQPDULQH�DHURVROV�XVLQJ�FDSLOODU\�*&�06��-��&KURPDWRJU���������������
>��@ .DZDPXUD�� .�� XQG� 6DNDJXFKL�� )�� ������� 0ROHFXODU� GLVWULEXWLRQV� RI� ZDWHU� VROXEOHGLFDUER[\OLF�DFLGV��LQ�PDULQH�DHURVROV�RYHU�WKH�3DFLILF�2FHDQ�LQFOXGLQJ�WURSLFV��-��*HRSK\V�5HV�����������������
>��@ 5RVHQIHOG��-�0���������6ROLG�SKDVH�DQDO\WLFDO�GHULYDWL]DWLRQ��(QKDQFHPHQW�RI�VHQVLWLYLW\�DQGVHOHFWLYLW\�RI�DQDO\VLV��-��&KURPDWRJU��$������������



9,,,�/LWHUDWXU $)6�$EVFKOX�EHULFKW
�����

3ULY��'R]��'U��7K��+RIIPDQQ��%��:DUVFKHLG
,QVWLWXW�I�U�6SHNWURFKHPLH�XQG�$QJHZDQGWH�6SHNWURVNRSLH��,6$6�

���

>��D@ /HW]HO��7���3|VFKO��8���5RVHQEHUJ��(���*UDVVHUEDXHU��0��XQG�1LHVVQHU��5�� ������� ,Q�VRXUFHIUDJPHQWDWLRQ� RI� SDUWLDOO\� R[LGL]HG� PRQR�� DQG� SRO\F\FOLF� DURPDWLF� K\GURFDUERQV� LQDWPRVSKHULF� SUHVVXUH� FKHPLFDO� LRQL]DWLRQ� PDVV� VSHFWURPHWU\� FRXSOHG� WR� OLTXLGFKURPDWRJUDSKLH��5DSLG�&RPPXQ��0DVV��6SHFWURP����������������
>��E@ /HW]HO�� 7��� 5RVHQEHUJ�� (��� :LVVLDFN�� 5��� *UDVVHUEDXHU�� 0�� XQG� 1LHVVQHU�� 5�� ������6HSDUDWLRQ�DQG�LGHQWLILFDWLRQ�RI�SRODU�GHJUDGDWLRQ�SURGXFWV�RI�EHQ]R>D@S\UHQH�ZLWK�R]RQH�E\DWPRVSKHULF� SUHVVXUH� FKHPLFDO� LRQLVDWLRQ� PDVV� VSHFWURPHW\� DIWHU� RSWLPL]HG� FROXPQFKURPDWRJUDSKLF�FOHDQ�XS��-��&KURPDWRJU��$�DFFHSWHG�
>���@ *ODVLXV��0���/DKDQLDWL��0���&DORJLURX��$���'L�%HOOD��'���-HQVHQ��1�5���+MRUWK��-���.RW]LDV��'�XQG�/DUVHQ��%�5�� �������&DUER[\OLF� DFLGV� LQ� VHFRQGDU\� DHURVROV� IURP� R[LGDWLRQ� RI� F\FOLFPRQRWHUSHQHV�E\�R]RQH��(QYLURQ��6FL��7HFKQRO����������������
>���@ *ODVLXV��0���'XDQH��0��XQG�/DUVHQ��%�5�� �������'HWHUPLQDWLRQ�RI�SRODU� WHUSHQH�R[LGDWLRQSURGXFWV�LQ�DHURVROV�E\�OLTXLG�FKURPDWRJUDSK\���LRQ�WUDS�PDVV�VSHFWURPHWU\��-��&KURPDWRJU�$��������������
>���@ 0RUULFDO�� %�� '��� )HUJHQVRQ�� '�� 3�� XQG� 3UDWKHU�� .�� $�� ������� &RXSOLQJ� WZR�VWHS� ODVHUGHVRUSWLRQ�LRQL]DWLRQ� ZLWK� DHURVRO� � WLPH�RI�IOLJKW� PDVV� VSHHWURPHWU\� IRU� WKH� DQDO\VLV� RILQGLYLGXDO� RUJDQLF� SDUWLFOHV�� -RXUQDO� RI� WKH� $PHULFDQ� 6RFLHW\� IRU� 0DVV� 6SHFWURPHWU\� ������������
>���@ :RRG��6��+��XQG�3UDWKHU��.��$�� �������7LPH�RI�IOLJKW�PDVV�VSHFWURPHWU\�PHWKRGV�IRU� UHDOWLPH��DQDO\VLV�RI�LQGLYLGXDO�DHURVRO�SDUWLFOHV��75$&���7UHQGV�LQ�$QDO��&KHP��������������
>���@ 0XUSK\�� '��0��� 7KRPVRQ�� '�� 6���0LGGOHEURRN�� $��0�� XQG� 6FKHLQ��0�� (�� ������� ,Q� VLWXVLQJOH�SDUWLFOH�FKDUDFWHUL]DWLRQ�DW�&DSH�*ULP��-��*HRSK\V��5HV�������������������
>���D@0XUSK\��'�0��XQG�7KRPVRQ��'�6���������&KHPLFDO�FRPSRVLWLRQ�RI�VLQJOH�DHURVRO�SDUWLFOHVDW�,GDKR�+LOO��1HJDWLYH�LRQ�PHDVXUHPHQWV��-��*HRSK\V��5HV�����������������
>���E@0XUSK\��'�0��XQG�7KRPVRQ��'�6���������&KHPLFDO�FRPSRVLWLRQ�RI�VLQJOH�DHURVRO�SDUWLFOHVDW�,GDKR�+LOO��3RVLWLYH�LRQ�PHDVXUHPHQWV��-��*HRSK\V��5HV�����������������
>���@ +LQ]��.��3���*UHZHOLQJ��0���'UHZV��)��XQG�6SHQJOHU��%�� �������'DWD�SURFHVVLQJ� LQ�RQ�OLQHODVHU�PDVV� VSHFWURPHWU\�RI� � LQRUJDQLF�� RUJDQLF�� RU�ELRORJLFDO� DLUERUQH�SDUWLFOHV��-RXUQDO� RIWKH�$PHULFDQ�6RFLHW\�IRU�0DVV�6SHFWURPHWU\�������������
>���@ 7ULPERUQ��$���+LQ]��.��3��XQG�6SHQJOHU�%���������2QOLQH�$QDO\VLV�RI�DWPRVSKHULF�SDUWLFOHVZLWK�D�WUDQVSRUWDEOH�ODVHU�PDVV�VSHFWURPHWHU��$HURVRO�6FLHQFH�DQG�7HFKQRORJ\�������������
>���@ /D]DU�� $�&��� 5HLOO\�� 3�$��� :KLWWHQ�� :�%�� XQG� 5DPVH\�� ,�0�� ������� 5HDO�WLPH� VXUIDFHDQDO\VLV� RI� LQGLYLGXDO� DLUERUQH� HQYLURQPHQWDO� SDUWLFOHV�� (QYLURQ�� 6FL�� 7HFKQRO�� �������������
>���@ 6LOYD�� 3�-��� /LX�� '��<��� 1REOH�� &�$�� XQG� 3UDWKHU�� .�$�� ������� 6L]H� DQG� FKHPLFDOFKDUDFWHUL]DWLRQ� RI� LQGLYLGXDO� SDUWLFOHV� UHVXOWLQJ� IURP� ELRPDVV� EXUQLQJ� RI� ORFDO� 6RXWKHUQ&DOLIRUQLD�VSHFLHV��(QYLURQ��6FL��7HFKQRO����������������
>���@ 6LOYD� 3�-��� 3UDWKHU� .�� ������� ,QWHUSUHWDWLRQ� RI� PDVV� VSHFWUD� IURP� RUJDQLF� FRPSRXQGV� LQDHURVRO�WLPH�RI�IOLJKW�PDVV�VSHFWURPHWU\��$QDO��&KHP����������������
>���@ .QHZVWXSS�� 3�)�� XQG� 6XJGHQ�� 7�0�� ������� 0DVV�VSHFWURPHWULF� REVHUYDWLRQV� RI� LRQV� LQIODPHV��1DWXUH��������������
>���@ .HEDUOH�� 3�� XQG� *RGEROH�� (�:�� ������� 0DVV�VSHFWURPHWULF� VWXG\� RI� LRQV� IURP� SDUWLFOHLUUDGLDWLRQ�RI�JDVHV�DW�QHDU�DWPRVSKHULF�SUHVVXUH��-��&KHP��3K\V����������������
>���@ .HEDUOH�3���6HDUOHV��$���=ROOD��$���6FDUERURXJK��-��XQG�$UVKDGL��0���������7KH�VROYDWLRQ�RIWKH�K\GURJHQ� LRQ�E\�ZDWHU�PROHFXOHV�LQ� WKH�JDV�SKDVH��+HDWV�DQG�HQWURSLHV�RI�VROYDWLRQ�RILQGLYLGXDO�UHDFWLRQV��+��+�2�Q�����+�2�WR�+��+�2�Q��-��$P��&KHP��6RF����������������
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>���@ .HEDUOH��3�� ������� ,RQ�PROHFXOH� HTXLOLEULD�� KRZ�DQG�ZK\�� -��$P�� 6RF��0DVV�6SHFWURP��������
>���@ 0XQVRQ��0�6�%��XQG�)LHOG��)�+���������&KHPLFDO�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��,��*HQHUDOLQWURGXFWLRQ��-��$P��&KHP��6RF�����������
>���@ )LHOG�� )�+�� �������5HDFWLRQV� RI� JDVHRXV� LRQV��9,,,��0XOWLSOH� RUGHU� LRQ�PROHFXOH� UHDFWLRQVDQG�WKH�XOWUD�KLJK�SUHVVXUH�PDVV�VSHFWUXP�RI�HWK\OHQH��-��$PHU��&KHP��6RF����������������
>���@ )LHOG��)�+��XQG�0XQVRQ��0�6�%���������5HDFWLRQV�RI�JDVHRXV�LRQV��;,9��0DVV�VSHFWURPHWULFVWXGLHV�RI�PHWKDQH�DW�SUHVVXUHV�WR���WRUU��-��$PHU��&KHP��6RF����������������
>���@ +RUQLQJ�� (�&��� +RUQLQJ�� 0�*��� &DUUROO�� '�,��� ']LGLF�� ,�� XQG� 6WLOOZHOO�� 5�1�� ������� 1HZSLFRJUDP�'HWHFWLRQ�V\VWHP�EDVHG�RQ�D�PDVV�VSHFWURPHWHU�ZLWK�DQ�H[WHUQDO�LRQL]DWLRQ�VRXUFH�$QDO��&KHP��������������
>���@ +RUQLQJ��(�&���+RUQLQJ��0�*���&DUUROO��'�,���']LGLF��,��XQG�6WLOOZHOO��5�1���������&KHPLFDOLRQL]DWLRQ�PDVV�VSHFWURPHWU\��$GYDQFHV�LQ�%LRFKHPLFDO�3V\FKRSKDUPDFRORJ\����������
>���@ &DUUROO�� '�,��� ']LGLF�� ,��� 6WLOOZHOO�� 5�1��� +DHJHOH�� .�'�� XQG� +RUQLQJ�� (�&�� ������$WPRVSKHULF�SUHVVXUH�LRQLVDWLRQ�PDVV�VSHFWURPHWU\��&RURQD�GLVFKDUJH�LRQ�VRXUFH�IRU�XVH�LQOLTXLG� FKURPDWRJUDSK� ��PDVV� VSHFWURPHWHU� �� FRPSXWHU� DQDO\WLFDO� V\VWHP��$QDO�� &KHP�� �������������
>���@ ']LGLF��,���&DUUROO��'�,���6WLOOZHOO��5�1��XQG�+RUQLQJ��(�&���������&RPSDULVRQ�RI�SRVLWLFH�LRQIRUPHG� LQ�1LFNHO���� DQG� FRURQD� GLVFKDUJH� LRQ� VRXUFHV� XVLQJ� 1LWURJHQ�� $UJRQ�� ,VREXWDQH�$PPRQLD�DQG�1LWULF�R[LGH�DV�UHDJHQWV�LQ�DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ�PDVV�VSHFWURPHWU\�$QDO��&KHP����������������
>���@ +RUQLQJ��(�&���&DUUROO��'�,���']LGLF�� ,���+DHJHOH��.�'���+RUQLQJ��0�*�� XQG�6WLOOZHOO�� 5�1�������� $WPRVSKHULF� 3UHVVXUH� ,RQL]DWLRQ� �$3,�� PDVV� VSHFWURPHWU\�� 6ROYHQW�PHGLDWHGLRQL]DWLRQ�RI�VDPSOHV� LQWURGXFHG� LQ� VROXWLRQ�DQG� LQ� DOLTXLG�FKURPDWRJUDSK�HIIOXHQW� VWUHDP�-�&KURPDWRJ��6FL��������������
>���@ 6LHJHO��0�:�� XQG� )LWH��:�/�� �������7HUPLQDO� LRQV� LQ�ZHDN� DWPRVSKHULF� SUHVVXHU� SODVPD�$SSOLFDWLRQV�RI�DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ�WR�WUDFH�LPSXULW\�DQDO\VLV�LQ�JDVHV��-��3K\V�&KHP����������������
>���@ 6LHJHO�� 0�:�� XQG� 0F.HRZQ�� 0�&�� ������� ,RQV� DQG� HOHFWURQV� LQ� WKH� HOHFWURQ� FDSWXUHGHWHFWRU�� 4XDQWLWDWLYH� GHWHFWLRQ� E\� DWPRVSKHULF� SUHVVXUH� LRQL]DWLRQ� PDVV� VSHFWURPHWU\�� -�&KURPDWRJU�����������
>���@ )UHQFK��-�%��XQG�5HLG��1�0���������5HDO�WLPH�WDUJHG�FRPSRXQG�PRQLWRULQJ�LQ�DLU�XVLQJ�WKH7$*$70� ����� DWPRVSKHULF� SUHVVXUH� FKHPLFDO� LRQL]DWLRQ� PDVV� VSHFWURPHWHU�� ,Q�� LQ'\QDPLF�0DVV�6SHFWURPHWU\��HGV��'��3ULFH��-�)�-��7RGG��+H\GHQ�DQG�6RQ��/RQGRQ�
>���@ )UHQFK�� -�%��� 7KRPVRQ�� %�$���� 'DYLGVRQ�� :�5�� 5HLG�� 1�0�� XQG� %XFNOH\�� -�$�� ������$WPRVSKHULF�SUHVVXUH�FKHPLFDO� LRQL]DWLRQ�PDVV� VSHFWURPHWU\�� ,Q�� LQ�0DVV�6SHFWURPHWU\� LQ(QYLURQPHQWDO�6FLHQFHV��HG��2��+XW]LQJHU��6��6DIH�)�:��.DUDVHN��3OHQXP�3UHVV��1HZ�<RUN�
>���@ 3URFWRU��&�-�� XQG�7RGG�� -�)�-�� �������$WPRVSKHULF� SUHVVXUH� LRQL]DWLRQ�PDVV� VSHFWURPHWU\�2UJ��0DVV�6SHFWURP����������
>���@ /DQH��'�$���7KRPVRQ��%�$���/RYHWW��$�0��XQG�5HLG��1�0���������5HDO�WLPH�PHDVXUHPHQWVE\�DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��-��&KURPDWRJU�����������
>���@ +D\HV�� -�0�� XQG� 6PDOO�� *�-�� ������� 6XSHUVRQLF� MHWV�� URWDWLRQDO� FRROLQJ� DQG� DQDO\WLFDOFKHPLVWU\��$QDO��&KHP���������$����$�
>���@ .DPEDUD��+�� �������6DPSOH� LQWURGXFWLRQ� V\VWHP� IRU�DWPRVSKHULF�SUHVVXUH� LRQL]DWLRQ�PDVVVSHFWURPHWU\�RI�QRQYRODWLOH�FRPSRXQGV��$QDO��&KHP��������������
>���@ 6DNDLUL��0��XQG�.DPEDUD��+���������&KDUDFWHULVWLFV�RI�D�OLTXLG�FKURPDWRJUDSK\�DWPRVSKHULFSUHVVXUH�LRQL]DWLRQ�PDVV�VSHFWURPHWHU��$QDO��&KHP��������������
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>���@ &RYH\��7�5���/HH��(�'��XQG�+HQLRQ��-�'���������+LJK�VSHHG�OLTXLG�FKURPDWRJUDSK\�WDQGHPPDVV� VSHFWURPHWU\� IRU� WKH� GHWHUPLQDWLRQ� RI� GUXJV� LQ� ELRORJLFDO� VDPSOHV��$QDO�� &KHP�� �������������
>���@ +HQLRQ�� -�'��� 7KRPVRQ�� %�$��� XQG� 'DZVRQ�� 3�+� �������'HWHUPLQDWLRQ� RI� VXOID� GUXJV� LQELRORJLFDO� IOXLGV� E\� OLTXLG� FKURPDWRJUDSK\�PDVV� VSHFWURPHWU\�PDVV� VSHFWURPHWU\�� $QDO�&KHP����������
>���@ %HUNHO��*�-��YDQ��*OLVK��*�/��XQG�0F/XFNH\��6�$���������(OHFWURVSUD\�LRQL]DWLRQ�FRPELQHGZLWK�LRQ�WUDS�PDVV�VSHFWURPHWU\��$QDO��&KHP�����������
>���@ +XDQJ�� (�&��� :DFKV�� 7��� &RQER\�� -�-�� XQG� +HQLRQ�� -�'�� ������� $WPRVSKHULF� SUHVVXUHLRQL]DWLRQ�PDVV�VSHFWURPHWU\��$QDO��&KHP���������$����$�
>���@ :DQJ�� <��� ;X�� ;��� /LHVKRXW�� 0�� YDQ�� :HVW�� &�(�� /XJWHQEXUJ�� -��� 9HUKRHYHQ�� 0�$��&UHHPHUV��$���0XKLOD�� )�/� XQG�%UHHPHQ��5�%�� YDQ� �������$� OLTXLG� FKURPDWRJUDSK\�PDVVVSHFWURPHWU\�PHWKRG�IRU�WKH�TXDQWLILFDWLRQ�RI��ELRYDLODELOLW\�DQG�ELRFRQYHUVLRQ�RI�E�FDURWHQHWR�UHWLRQRO�LQ�KXPDQV��$QDO��&KHP����������������
>���@ 0DWXV]HZVNL�� %�� .��� &RQVWDQ]HU��0�� /�� XQG� &KDYH]�(QJ�� &��0�� �������0DWUL[� (IIHFW� LQ4XDQWLWDWLYH�/&�06�06�$QDO\VHV�RI�%LRORJLFDO�)OXLGV��$�0HWKRG�IRU�WKH�'HWHUPLQDWLRQ�RI)LQDVWHULGH� LQ�+XPDQ� 3ODVPD� DW� 3LFRJUDP� 3HU�0LOOLOLWHU� &RQFHQWUDWLRQV��$QDO�� &KHP�� �����������
>���@ +HUGHULFK��0��� 5LFKOLQJ�� (��� 5RVFKHU�� 5��� 6FKQHLGHU�� &��� 6FKZDE��:��� +XPSI�� +��8�� XQG6FKUHLHU�� 3�� �������$SSOLFDWLRQ� RI� DWPRVSKHULF� SUHVVXUH� LRQL]DWLRQ�+3/&�06�06� IRU� WKHDQDO\VLV�RI�QDWXUDO�SURGXFWV��&KURPDWRJUDSKLD�������������
>���@ .DPEDUD��+��XQG�.DQRPDWD��,���������'HWHUPLQDWLRQ�RI�LPSXULWLHV�LQ�JDVHV�E\�DWPRVSKHULFSUHVVXUH�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��$QDO��&KHP��������������
>���D@*RRG��$���'XUGHQ��'�$��XQG�.HEDUOH��3���������,RQ�PROHFXOH�UHDFWLRQV�LQ�SXUH�QLWURJHQ�DQGQLWURJHQ�FRQWDLQLQJ�WUDFHV�RI�ZDWHU�DW�WRWDO�SUHVVXUHV�RI���������7RUU��.LQHWLFV�RI�FOXVWHULQJUHDFWLRQV�IRUPLQJ�+��+�2�Q��-��&KHP��3K\V����������
>���E@*RRG�� $��� 'XUGHQ�� '�$�� XQG� .HEDUOH�� 3�� �������0HFKDQLVP� DQG� UDWH� FRQVWDQWV� RI� LRQ�PROHFXOH�UHDFWLRQV�OHDGLQJ�WR��+��+�2�Q�IRUPDWLRQ�LQ�PRVW�R[\JHQ�DQG�DLU��-��&KHP��3K\V���������
>���@ 0HOWRQ�� &�(�� ������� ,RQ�PROHFXOH� UHDFWLRQV�� ,Q�� 0DVV� VSHFWURPHWU\� RI� RUJDQLF� LRQV�0F/DIIHUW\��HG��$FDGHPLF�3UHVV��1HZ�<RUN�
>���@ 6XQQHU�� -��� ,NRQRPRX��0�*�� XQG�.HEDUOH�� 3�� �������6HQVLWLYLW\� HQKDQFHPHQWV� REWDLQHG� DWKLJK� WHPSHUDWXUHV� LQ� DWPRVSKHULF� SUHVVXUH� LRQL]DWLRQ�PDVV� VSHFWURPHWU\��$QDO��&KHP���������������
>���@ /D]DU��,�0���/HH��0�/��XQG�/HH��(�'���������'HVLJQ�DQG�RSWLPL]DWLRQ�RI�D�FRURQD�GLVFKDUJHLRQ� VRXUFH� IRU� VXSHUFULWLFDO� IOXLG� FKURPDWRJUDSK\� WLPH�RI�IOLJKW� PDVV� VSHFWURPHWU\�� $QDO�&KHP����������������
>���@ (LFHPDQ�� *�� $��� .UHPHU�� -�� +��� 6Q\GHU�� $�� 3�� XQG� 7RIIHUL�� -�� .�� ������� 4XDQWLWDWLYHDVVHVVPHQW� RI� D� FRURQD� GLVFKDUJH� LRQ� VRXUFH� LQ� DWPRVSKHULF� SUHVVXUH� LRQL]DWLRQ� PDVVVSHFWURPHWU\�IRU�DPELHQW�DLU�PRQLWRULQJ��,QW��-��(QYLURQ��$QDO��&KHP�������������
>���@ 'HDUWK�� 0�$�� XQG� .RUQLQVNL�� 7�-�� ������� &RURQD� GLVFKDUJH� LRQ� VRXUFH� LQ� DWPRVSKHULFSUHVVXUH�LRQL]DWLRQ�PDVV�VSHFWURPHWU\�-��$P��6RF��0DVV�6SHFWURP���������������
>���@ +DUULVRQ��$�*���������&KHPLFDO�LRQLVDWLRQ�PDVV�VSHFWURPHWU\��$QDO��&KHP�������
>���@ =RRN��'�5���������0DVV�VSHFWURPHWULF�VDPSOLQJ�IURP�WKH�DWPRVSKHULF�SUHVVXUH�LRQ�VRXUFH�,Q��3K�'��'LVVHUWDWLRQ��HG��%R]HPDQ��07�0RQWDQD�6WDWH�8QLYHUVLW\�
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>���@ 6XQQHU�� -��� 1LFRO�� *�� XQG� .HEDUOH�� 3�� ������� )DFWRUV� GHWHUPLQLQJ� UHODWLYH� VHQVLWLYLW\� RIDQDO\WHV� LQ�SRVLWLYH�PRGH�DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��$QDO��&KHP���������������
>���@ 6LHIHULQJ�� .��� %HUJHU�� +�� XQG� :KLWORFN�� :�-�� ������� 'HWHUPLQDWLRQ� RI� LQHUW� JDVFRQWDPLQDWLRQV�E\�FKDUJH�WUDQVIHU�LRQLVDWLRQ��9DF��6FL��7HFKQRO��$��������������
>���@ 5LFKWHU�� :�-�� YRQ� XQG� 6FKZDU]�� +�� ������� &KHPLVFKH� ,RQLVDWLRQ� �� HLQ� VWDUN� %HGHXWXQJJHZLQQHQGHV�PDVVHQVSHNWURPHWULVFKHV�$QDO\VHQYHUIDKUHQ��$QJHZ��&KHP��������������
>���@ /HKPDQQ�� :�'�� XQG� 6FKXOWHQ�� +��5�� ������� 3K\VLNDOLVFKH� 0HWKRGHQ� LQ� GHU� &KHPLH�0DVVHQVSHNWURPHWULH�,,��&KHPLH�LQ�XQVHUHU�=HLW�������������
>���@ ']LGLF�� ,��� &DUUROO�� '�,��� 6WLOOZHOO�� 5�1�� XQG� +RUQLQJ�� (�&�� ������� *DV� SKDVH� UHDFWLRQV�,RQL]DWLRQ�E\�SURWRQ�WUDQVIHU�WR�VXSHUR[LGH�DQLRQV���-��$PHU��&KHP��6RF����������������
>���@ ']LGLF�� ,��� &DUUROO�� '�,��� 6WLOOZHOO�� 5�1�� XQG� +RUQLQJ�� (�&�� ������� $WPRVSKHULF� SUHVVXUHLRQL]DWLRQ��$3,��PDVV�VSHFWURPHWU\��)RUPDWLRQ�RI�SKHQR[LGH�LRQV�IURP�FKORULQDWHG�DURPDWLFFRPSRXQGV��$QDO��&KHP����������������
>���@ .DUDVHN�� )�:�� ������� 3ODVPD� FKURPDWRJUDSK\� RI� WKH� SRO\FKORULQDWHG� ELSKHQ\OV�� $QDO�&KHP����������������
>���@ .DUDVHN�� )�:�� XQG�7DWRQH��2�6�� �������3ODVPD� FKURPDWRJUDSK\� RI� WKH�PRQR�KDORJHQDWHGEHQ]HQHV��$QDO��&KHP����������������
>���@ .DUDVHN��)�:���7DWRQH��2�6��XQG�.DQH��'�0���������6WXG\�RI�HOHFWURQ�FDSWXUH�EHKDYLRU�RIVXEVWLWXWHG�DURPDWLFV�E\�SODVPD�FKURPDWRJUDSK\��$QDO��&KHP����������������
>���@ +RUQLQJ��(�&���&DUUROO��'�,���']LGLF��,���/LQ��6��1���6WLOOZHOO��5�1��XQG�7KHQRW��-��3�� ������$WPRVSKHULF� SUHVVXUH� LRQL]DWLRQ�PDVV� VSHFWURPHWU\�� 6WXGLHV� RI� QHJDWLYH� LRQ� IRUPDWLRQ� IRUGHWHFWLRQ�DQG�TXDQWLILFDWLRQ�SXUSRVHV��-��&KURPDWRJU�����������
>���@ $UGHQQH�� 0�� YRQ�� 6WHLQIHOGHU�� .�� XQG� 7�PPOHU�� 5�� ������� ,Q�� (OHNWURQHQDQODJHUXQJV�PDVVHQVSHNWURJUDSKLH�RUJDQLVFKHU�6XEVWDQ]HQ��HG��%HUOLQ�6SULQJHU�
>���@ 0HOWRQ��&�(���������,Q��3ULQFLSOHV�RI�PDVV�VSHFWURPHWU\�DQG�QHJDWLYH�LRQV��HG��0��'HNNHU�1HZ�<RUN�
>���@ 'RXJKHUW\�� 5�&�� XQG�:HLVHQEHUJHU�� &�5�� ������ ��1HJDWLYH� LRQ� PDVV� VSHFWUD� RI� EHQ]HQH�QDSKWKDOHQH�� DQG� DQWKUDFHQH�� $� QHZ� WHFKQLTXH� IRU� RSWDLQLQJ� UHODWLYHO\� LQWHQVH� DQGUHSURGXFLEOH�QHJDWLYH�LRQ�PDVV�VSHFWUD��-��$P��&KHP��6RF����������������
>���@ 'RXJKHUW\��5�&���������,RQ�PROHFXOH�UHDFWLRQ�RI�QHJDWLY�LRQV��-��&KHP��3K\V�����������
>���@ 'RXJKHUW\��5�&�� �������1HJDWLYH�FKHPLFDO�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��$QDO��&KHP��������$����$�
>���@ )HUJXVRQ��(�(���)HKVHQIHOG��)�&��XQG�$OEEULWWRQ��'�/���������,Q��,RQ�FKHPLVWU\�RI�WKH�HDUWK�VDWPRVSKHUH��LQ�*DV�3KDVH�,RQ�&KHPLVWU\��HG��1HZ�<RUN�$FDGHPLF�3UHVV��%RZHUV��0�7�
>���@ %RQG�� *��� +RXULHW�� 5�� XQG� *lXPDQQ�� 7�� �������2+ � QHJDWLYH� FKHPLFDO� LRQL]DWLRQ� $GY�0DVV��6HFWURP���������
>���@ 6PLW��$�/�&�� XQG� )LHOG�� )�+�� �������*DVHRXV� DQLRQ� FKHPLVWU\�� )RUPDWLRQ� DQG� UHDFWLRQ� RI2+ ��5HDFWLRQV�RI�DQLRQV�ZLWK�1�2��-��$P��&KHP��6RF�����������
>���@ 7DQQHQEDXP��+�3���5REHUWV��-�'��XQG�'RXJKHUW\��5�&���������1HJDWLYH�FKHPLFDO�LRQL]DWLRQPDVV�VSHFWURPHWU\��FKORULGH�DWWDFKPHQW�VSHFWUD��$QDO��&KHP������������
>���@ 'RXJKHUW\�� 5�&��� 5REHUWV�� -�'�� XQG� %LURV�� )�-�� ������� 3RVLWLYH� DQG� QHJDWLYH� FKPHLFDOLRQL]DWLRQ�PDVV�VSHFWUD�RI�VRPH�DURPDWLF�FKORULQDWHG�SHVWLFLGHV��$QDO��&KHP�����������
>���@ &ROH�� 5�%�� XQG� =KX�� -�� ������� &KORULGH� DQLRQ� DWWDFKPHQW� LQ� QHJDWLYH� LRQ� HOHFWURVSUD\LRQL]DWLRQ�PDVV�VSHFWURPHWU\��5DSLG�&RPPXQ��0DVV�6SHFWURP��������������
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>���@ 7LHUQDQ��7�2���&KDQJ��&��XQG�&KHQJ��&�&���������)RUPDWLRQ�DQG�UHDFWLRQV�RI�LRQV�UHOHYDQW�WRFKHPLFDO�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��,��&,�PDVV�VSHFWUD�RI�RUJDQLF�FRPSRXQGV�SURGXFHGE\�)��UHDFWLRQV��(QY��+HDOWK�3HUVSHFW�����������
>���@ 9DLUDPDQL�� 0�� XQG� 6DUDVZDWKL�� 0�� ������� 1HJDWLYH� LRQ� FKHPLFDO� LRQL]DWLRQ� �%U �� PDVVVSHFWUD�RI�GLFDUER[\OLF�DFLGV��2UJ��0DVV��6SHFWURP����������
>���@ 9DLUDPDQL�� 0��� 6ULQLYDV�� 5�� XQG� 9LVZDQDKD� 5DR�� *�.�� ������� 1HJDWLYH� LRQ� FKHPLFDOLRQL]DWLRQ��&O ��PDVV�VSHFWUD�RI�DPLQR�DFLGV��%LRPHG��(QYLURQ��0DVV�6SHFWURP����������
>���@ %UXLQV��$�3���������0DVV�6SHFWURPHWU\�ZLWK�LRQ�VRXUFHV�RSHUDWLQJ�DW�DWPRVSKHULF�SUHVVXUH�0DVV�6SHFWURP��5HYLHZV�����������
>���@ &RYH\��7�5���/HH��(�'���%UXLQV��$�3��XQG�+HQLRQ��-�'���������/LTXLG�FKURPDWRJUDSK\���PDVVVSHFWURPHWU\��$QDO��&KHP����������$�����$�
>���@ .DPEDUD��+���0LWVLX��<��XQG�.DQRPDWD�� ,�� ������� ,GHQWLILFDWLRQ�RI�FOXVWHUV�SURGXFHG� LQ�DQDWPRVSKHULF�SUHVVXUH� LRQL]DWLRQ�SURFHVV� E\� D� FROOLVLRQDO� GLVVRFLDWLRQ�PHWKRG��$QDO��&KHP���������������
>���@.DPEDUD�� +�� XQG� .DQRPDWD�� ,�� ������� 'HWHUPLQDWLRQ� RI� LPSXULWLHV� LQ� JDVHV� DWPRVSKHULFSUHVVXUH�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��$QDO��&KHP��������������
�>���@7KRPVRQ��%�$���������'HFOXVWHULQJ�DQG�IUDJPHQWDWLRQ�RI�SURWHLQ�LRQV�IURP�DQ�HOHFWURVSUD\LRQ�VRXUFH��-��$P��6RF��0DVV�6SHFWURP���������������
>���@ 6FRWW�$�'��-U���+XQWHU��(�-��XQG�.HWNDU��6�1���������8VH�RI�FOXVWHULQJ�UHDFWLRQ�WR�GHWHFW�ORZOHYHOV� RI� PRLVWXUH� LQ� EXON� R[\JHQ� XVLQJ� DQ� DWPRVSKHULF� SUHVVXUH� LRQL]DWLRQ� PDVVVSHFWURPHWHU��$QDO��&KHP����������������
>���@ *UDQJH�� $�+��� 2
%ULHQ�� 5�� -�� XQG� %DURIVN\�� '�)�� �������0HGLXP� UHVROXWLRQ� DWPRVSKHULFSUHVVXUH�LRQL]DWLRQ�PDVV�VSHFWURPHWHU��5HY��6FL��,QVWUXP���������������
>���@ 6LQ��&�+���/HH��(�'�� XQG�/HH��0�/�� �������$WPRVSKHULF� SUHVVXUH� LRQL]DWLRQ� WLPH�RI�IOLJKWPDVV�VSHFWURPHWU\�ZLWK�D�VXSHUVRQLF�LRQ�EHDP��$QDO��&KHP����������������
>���@ *XDQ��=���'UDGHU��-�-���&DPSHOO��9�/��XQG�/DXGH��'�$���������5HDO�WLPH�PRQLWRULQJ�RI�WKHJDV�SKDVH�UHDFWLRQV�RI�D�VLQJOH�LRQ�SRSXODWLRQ�XVLQJ�WKH�UHPHDVXUHPHQW�H[SHULPHQW�LQ�IRXULHUWUDQVIRUP�LRQ�F\FORWURQ�UHVRQDQFH�PDVV�VSHFWURPHWU\��$QDO��&KHP����������������
>���@ 0lUN��7�'���������&OXVWHU�LRQV��3URGXFWLRQ��GHWHFWLRQ�DQG�VWDELOLW\��,QWHUQDWLRQDO�-RXUQDO�RI0DVV�6SHFWURPHWU\�DQG�,RQ�3URFHVVHV����������
>���@ )UHQFK��-�%���5HLG��1�0��XQG�3RRQ��&�&�� �������7ZHQW\�)LIWK�$QQXDO�&RQIHUHQFH�RQ�0DVV6SHFWURPHWU\�DQG�$OOLHG�7RSLFV��:DVKLQJWRQ��'&�
>���@ %UXLQV��$�3�� �������$WPRVSKHULF�SUHVVXUH�LRQL]DWLRQ�PDVV� VSHFWURPHWU\� ,�� ,QVWUXPHQWDWLRQDQG�LRQL]DWLRQ�WHFKQLTXHV��WUHQGV�LQ�DQDO\WLFDO�FKHPLVWU\������������
>���@ &DVWOHPDQ�� $�:�� XQG� .HHVHH�� 5�*�� ������� *DV�SKDVH� LRQ�PROHFXOH� DVVRFLDWLRQ� DQGFOXVWHULQJ�UHDFWLRQV��&KHP��5HY��������������
>���@ %DFD�� 0��� .HQW� XQG� %�+�� �������'LUHFW� REVHUYDWLRQV� RI� D� WHUQDU\� FRPSOH[� EHWZHHQ� WKHGLPHULF� HQ]\PH�+,9��� 3URWHDVH� DQG� D� VXEVWUDWH�EDVHG� LQKLELWRU�� -�� $P�� &KHP�� 6RF�� ��������������
>���@ 'RXJODV��'�-���&ROOLQJV��%�$���1XPDR��6��XQG�1HVDW\\��9�-���������'HWHFWLRQ�RI�QRQFRYDOHQW

FRPSOH[� EHWZHHQ� a-DP\ODVH� DQG� LWV� PLFURELDO� LQKLELWRU� WHQGDPLVWDW� E\� HOHFWURVSUD\LRQL]DWLRQ�PDVV�VSHFWURPHWU\��5DSLG��&RPPXQ��0DVV�6SHFWURP������������
>���@ 1HOVRQ��&�&��XQG�0F&ORVNH\��-�$���������&ROOLVLRQ�LQGXFHG�GLVVRFLDWLRQ�RI�DGHQLQH��-��$P�&KHP��6RF�����������������
>���@ 6PLWK��5�'���/RR��-�$���2UJRU]DOHN�/RR��5�5���%XVPDQ��0��XQG�8GVHWK��+�5�� �������(6,�06�IRU�GLUHFW�DQDO\VLV�RI�ODUJH�ELRPROHFXOHV�0DVV�6SHFWURP��5HY����������
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>���@ 6PLWK��5�'�� XQG�/LJKW�:DKO��.�-�� �������7KH� REVHUYDWLRQ� RI� QRQ�FRYDOHQW� LQWHUDFWLRQV� LQVROXWLRQ�E\�HOHFWURVSUD\�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��SURPLVH��SLWIDOOV�DQG�SURJQRVLV��%LRO�0DVV�6SHFWURP��������������
>���@ 3U]\E\OVNL�� 0�� XQG� *ORFNHU�� 0�2�� ������� (OHNWURVSUD\�0DVVHQVSHNWURPHWULH� YRQ%LRPDNURPROHN�OHQ�PLW�QLFKWNRYDOHQWHQ�:HFKVHOZLUNXQJHQ���QHXH�DQDO\WLVFKH�3HUVSHNWLYHQI�U� VXSUDPROHNXODUH� &KHPLH� XQG� PROHNXODUH� (UNHQQXQJVSUR]HVVH�� $QJHZ�� &KHP�� ������������
>���@ +RDJOXQG�+\]HU��&�6���/L��-��XQG�&OHPPHU��'�(���������0RELOLW\�ODEHOLQJ�IRU�SDUDOOHO�&,'RI�LRQ�PL[WXUHV��$QDO��&KHP����������������
>���@ :HLQNDP�� 5�-�� XQG� /LQ�� +��6� �������'LUHFW� UHDFWLRQ� PL[WXUH� DQDO\VLV� E\� SUREH� LQVHUWLRQFKHPLFDO�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��$QDO��&KHP��������������
>���@ 6DNDLUL�� 0�� XQG� .DPEDUD�� +�� ������� $WPRVSKHULF� SUHVVXUH� VSUD\� LRQL]DWLRQ� IRU� OLTXLGFKURPDWRJUDSK\�PDVV�VSHFWURPHWU\��$QDO��&KHP����������������
>���@ 6FKDHIHU��:�+��XQG�'L[RQ��)�-U���������(IIHFW�RI�KLJK�SHUIRUPDQFH� OLTXLG�FKURPDWRJUDSK\PRELOH� SKDVH� FRPSRQHQWV� RQ� VHQVLWLYLW\� LQ� QHJDWLYH� DWPRVSKHULF� SUHVVXUH� FKHPLFDOLRQL]DWLRQ� OLTXLG� FKURPDWRJUDSK\�PDVV� VSHFWURPHWU\�� -�� $P�� 6RF�� � 0DVV� 6SHFWURP�� ������������
>���@ %HQRLW��)�0���'DYLGVRQ��:�5���/RYHWW��$�0���1DFVRQ��6��XQG�1JR��$���������%UHDWK�DQDO\VLVE\�DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��$QDO��&KHP������������
>���@ %UHHPHQ�� 5�%�� YDQ�� 1LNRORF�� '��� ;X�� ;��� ;LRQJ�� <��� /LHVKRXW�� 0�� YDQ�� :HVW�� &�(�� XQG6FKLOOLQJ�� $�%�� ������� 'HYHORSPHQW� RI� D� PHWKRG� IRU� TXDQWLWDWLRQ� RI� UHWLQRO� DQG� UHWLQ\OSDOPLWDWH� LQ� KXPDQ� VHUXP� XVLQJ� KLJK�SHUIRUPDQFH� OLTXLG� FKURPDWRJUDSK\� DWPRVSKHULFSUHVVXUH�FKHPLFDO�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��-��&KURPDWRJU��$��������������
>���@ -HZHWW��%�1���5DPDOH\��/��XQG�.ZDN��-�&�7�� �������$WPRVSKHULF�SUHVVXUH� LRQL]DWLRQ�PDVVVSHFWURPHWU\� WHFKQLTXHV�IRU� WKH�DQDO\VLV�RI�DON\O�HWKR[\VXOIDWH�PL[WXUHV��-��$P��6RF��0DVV6SHFWURP��������������
>���@ 7D\ORU�� /�(�&��� -RKQVRQ��5�/�� XQG�5DVR�� 5�� �������$WPRVSKHULF� SUHVVXUH� LRQL]DWLRQ�PDVVVSHFWURPHWU\�IRU�TXDQWLWDWLYH�DQDO\VLV��-��$0��6RF��0DVV�6SHFWURP��������
>���@ /DJHUZHUI�� )�0��� 'RQJHQ��:�'�� YDQ�� 6WHHQYRRUGHQ�� 5�-�-�0��� +RQLQJ�� 0�� XQG� -RQNPDQ�-�+�*�� �������([SORULQJ� WKH� ERXQGDULHV� RI� ELRDQDO\WLFDO� TXDQWLWDWLYH� /&�06�06�� 7UHQGV$QDO��&KHP��������������
>���@ 3URNDL�� /��� =KDULNRYD�� $�'��� -DQDN\�� 7�� XQG� 3URNDL�7DWUDL�� .�� ������� ([SORUDWRU\SKDUPDFRNLQHWLFV� DQG� EUDLQ� GLVWULEXWLRQ� VWXG\� RI� D� QHXURSHSWLGH� ))� DQWDJRQLVW� E\� OLTXLGFKURPDWRJUDSK\�DWPRVSKHULF� SUHVVXUH� LRQL]DWLRQ� WDQGHP� PDVV� VSHFWURPHWU\�� 5DSLG&RPPXQ��0DVV�6SHFWURP����������������
>���@ 7RGG��-�)�-��XQG�3HQPDQ��$�'���������7KH�UHFHQW�HYROXWLRQ�RI�WKH�TXDGUXSROH�LRQ�WUDS�PDVVVSHFWURPHWHU���DQ�RYHUYLHZ��,QW��-��0DVV�6SHFWURP��,RQ�3URFHVVHV�����������
>���@ 0DUFK��5�(���+XJKHV��5�-���-�XQG�7RGG��)�-���������4XDUGUXSROH�VWRUDJH�PDVV�VSHFWURPHWU\�:LOH\�,QWHUVFLHQFH�
>���@ %XUOLQJDPH�� $�/��� 0LOOLQJWRQ�� '�6��� 1RUZRRG�� '�/�� XQG� 5XVVHOO�� '�+�� ������� 0DVVVSHFWURPHWU\��$QDO��&KHP���������5����5�
>���@ &RRNV�� 5�*��� *OLVK�� *�/��� 0F/XFNH\�� 6�$�� XQG� .DLVHU�� 5�(�� ������� ,RQ� WUDS� PDVVVSHFWURPHWU\��&	(1�������
>���@ -RKQVRQ�� -�9��� <RVW�� 5�$��� .HOOH\�� 3�(�� XQG� %UDGIRUG�� '�&�� ������� 7DQGHP�LQ�VSDFH� DQGWDQGHP�LQ�WLPH� PDVV� VSHFWURPHWULH�� 7ULSOH� TXDGUXSROHV� DQG� TXDGUXSROH� LRQ� WUDSV�� $QDO�&KHP����������������
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>���@ 3DXO��:��XQG�6WHLQZHGHO��+���������$�QHZ�PDVV�VSHFWURPHWHU�ZLWKRXW�D�PDJQHWLF�ILHOG��=�1DWXUIRUVFK���$����������
>���@ 7RGG��-�)�-����������+LVWRULFDO�UHYLHZ�RI�WKH�GHYHORSPHQW�RI�WKH�TXDGUXSROH�LRQ�WUDS���&KHP�$QDO���1��<���������������������
>���@ 3DXO�� :�� ������� (OHNWURPDJQHWLVFKH� .lILJH� I�U� JHODGHQH� XQG� QHXWUDOH� 7HLOFKHQ� �1REHO�9RUWUDJ���$QJHZ��&KHP���������������
>���@ *ULIILWKV�� ,�:�� ������ �� 5HFHQW� DGYDQFHV� LQ� LRQ�WUDS� WHFKQRORJ\�� 5DSLG� &RPPXQ�� 0DVV6SHFWURP������������
>���@ 0DUFK��5�(�� �������$Q� LQWURGXFWLRQ� WR�TXDGUXSROH� LRQ� WUDS�PDVV� VSHFWURPHWU\��-RXUQDO�RI0DVV�6SHFWURPHWU\��������������
>���@ 0DUFK�� 5�� (�� �������4XDGUXSROH� LRQ� WUDS�PDVV� VSHFWURPHWU\�� 7KHRU\�� VLPXODWLRQ�� � UHFHQWGHYHORSPHQWV�DQG�DSSOLFDWLRQV��5DSLG�&RPPXQ��0DVV�6SHFWURP����������������
>���@ (WKDQ�5��%DGPDQ��5XGROSK�&��-RKQVRQ��:ROIJDQJ�5��3ODVV��DQG�5��*UDKDP�&RRNV��������$0LQLDWXUH�&\OLQGULFDO�4XDGUXSROH� ,RQ�7UDS�� 6LPXODWLRQ� DQG�([SHULPHQW��$QDO��&KHP���������������
>���@ $OOLVLRQ��-��XQG�6WHSQRZVNL��5�0���������7KH�KRZV�DQG�ZK\V�RI�LRQ�WUDSSLQJ��$QDO��&KHP���������$�����$�
>���@ %XVFK�� .�/��� *OLVK�� *�/�� XQG� 0F/XFNH\�� 6�$�� ������� 0DVV� 6SHFWURPHWU\� �0DVV6SHFWURPHWU\��7HFKQLTXHV� DQG� DSSOLFDWLRQ� RI� WDQGHP�PDVV� VSHFWURPHWU\��9&+�3XEOLVKHUV�1HZ�<RUN�
>���@ 9LQFNLHU��&���&RPSHUQROOH��)��XQG�6DOHK��$��0���������4XDOLWDWLYH�GHWHUPLQDWLRQ�RI�WKH�QRQ�YRODWLOH�UHDFWLRQ��SURGXFWV�RI�WKH�DOSKD�SLQHQH�UHDFWLRQ�ZLWK�K\GUR[\O�UDGLFDOV��%XOOHWLQ�'HV6RFLHWHV�&KLPLTXHV�%HOJHV��������������
>���@ &DORJLURX��$���.RW]LDV��'��XQG�.HWWUXS��$���������3URGXFW�DQDO\VLV�RI�WKH�JDV�SKDVH�UHDFWLRQRI�EHWD�FDU\RSK\OOHQH�ZLWK�R]RQH��$WPRV��(QYLURQ��������������
>���@ <RNRXFKL�� <�� XQG� $PEH�� <�� ������ �� $HURVROV� IRUPHG� IURP� WKH� FKHPLFDO� UHDFWLRQ� RIPRQRWHUSHQHV�DQG�R]RQH���$WPRV��(QYLURQ��������������
>���@ +DNROD��+���$UH\��-���$VFKPDQQ��6�$��XQG�$WNLQVRQ��5���������3URGXFW�IRUPDWLRQ�IURP�WKHJDV�SKDVH�UHDFWLRQV�RI�2+�UDGLFDOV�DQG�2��ZLWK�D�VHULHV�RI�PRQRWHUSHQHV��-��$WPRV��&KHP������������
>���@ *URVMHDQ��'���:LOOLDPV��(�/�� XQG�6HLQIHOG�� -�+�� �������$WPRVSKHULF� R[LGDWLRQ� RI� VHOHFWHGWHUSHQHV� DQG� UHODWHG� FDUERQ\OV�� *DV�SKDVH� FDUERQ\O� SURGXFWV�� (QYLURQ�� 6FL�� 7HFKQRO�� �������������
>���@ .RW]LDV�� '��� 1LFROOLQ�� %��� 'XDQH��0��� 'DLEHU�� 5��� (LMN�� -�� 9��� 5RJRUD�� /�� XQG� 6FKOLWW�� +��������&DUERQ\OV�LQ�WKH�IRUHVW�DWPRVSKHUH���HYLGHQFH�IRU�WKH��PRQRWHUSHQH�R]RQH�UHDFWLRQ�1DWXUZLVVHQVFKDIWHQ�����������
>���@ <X�� -��� &RFNHU� ,,,�� '�5��� *ULIILQ�� 5�-��� )ODJDQ�� 5�&�� XQG� 6HLQIHOG�� -�+�� �������*DV�SKDVHR]RQH� R[LGDWLRQ� RI�PRQRWHUSHQHV��*DVHRXV� DQG� SDUWLFXODWH� SURGXFWV�� -�� $WPRV��&KHP�� �����������
>���@ *ODVLXV��0���'XDQH��0��XQG�/DUVHQ��%��5���������'HWHUPLQDWLRQ�RI�SRODU�WHUSHQH�R[LGDWLRQSURGXFWV� LQ� DHURVROV� � E\� OLTXLG� FKURPDWRJUDSK\�LRQ� WUDS� PDVV� VSHFWURPHWU\�� -RXUQDO� RI&KURPDWRJUDSK\�$���������������
>���@ :LQWHUKDOWHU�� 5��� 1HHE�� 3��� *URVVPDQQ�� '��� .ROKRII�� $��� +RULH�� 2�� XQG� 0RRUWJDW�� *�.��������3URGXFWV�DQG�PHFKDQLVP�RI�WKH�JDV�SKDVH�UHDFWLRQ�RI�R]RQH�ZLWK���SLQHQH��-��$WPRV�&KHP��������������
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>���@ 2UODQGR��-�-���1R]LHUH��%���7\QGDOO��*�6���2U]HFKRZVND��*�(���3DXOVRQ��6�(��XQG�5XGLFK��<��������3URGXFW�VWXGLHV�RI�WKH�2+��DQG�R]RQH�LQLWLDWHG�R[LGDWLRQ�RI� VRPH�PRQRWHUSHQHV��-�*HRSK\V��5HV�������������������
>���@ $VFKPDQQ�� 6�0��� 6KX�� <��� $UH\�� -�� XQG� $WNLQVRQ�� 5�� ������� 3URGXFWV� RI� WKH� JDV�SKDVHUHDFWLRQV�RI�FLV���KH[HQ���RO�ZLWK�2+�UDGLFDOV�DQG�R]RQH��$WPRV��(QYLURQ����������������
>���@ $OYDUDGR��$���7XD]RQ��(��&���$VFKPDQQ��6��0���$WNLQVRQ��5��XQG�$UH\��-���������3URGXFWV�RIWKH� JDV�SKDVH� UHDFWLRQV� RI� 2��3�� DWRPV� DQG� 2�� � ZLWK� DOSKD�SLQHQH� DQG� ����GLPHWK\O���F\FORKH[HQH��-��*HRSK\V��5HV�������������������
>���@ 5HLQHU��7���0|KOHU��2��XQG�$UQROG��)���������,PSURYHG�DWPRVSKHULF�WUDFH�JDV�PHDVXUHPHQWVZLWK� DQ� DLUFUDIW�EDVHG� WDQGHP� PDVV� VSHFWURPHWHU�� ,RQ� LGHQWLILFDWLRQ� E\� PDVV�VHOHFWHGIUDJPHQWDWLRQ�VWXGLHV��-��*HRSK\V��5HV�������������������
>���@ &UXW]HQ��3�-���:LOOLDPV��-���3RHVFKO��8���+RRU��3���)LVFKHU��+���:DUQHNH��&���+RO]LQJHU��5��+DQVHO��$���/LQGLQJHU��:���6FKHHUHQ��%��XQG�/HOLHYHOG��-���������+LJK�VSDWLDO�DQG�WHPSRUDOUHVROXWLRQ�PHDVXUHPHQWV�RI�SULPDU\�RUJDQLFV�DQG�WKHLU�R[LGDWLRQ�SURGXFWV�RYHU�WKH� WURSLFDOIRUHVWV�RI�6XULQDP��$WPRV��(QYLURQ����������������
>���@ .DUO��7���)DOO�5���-RUGDQ��$��XQG�/LQGLQJHU��:���������2Q�/LQH�$QDO\VLV�RI�5HDFWLYH�92&VIURP�8UEDQ�/DZQ�0RZLQJ��(QYLURQ��6FL��7HFKQRO����������������
>���@ 'H*DXZ��-���+RZDUG��&�-���&XVWHU��7�*���%DNHU��%�0��XQG�)LHOG��5���������3URWRQ�7UDQVIHU&KHPLFDO�,RQL]DWLRQ� 0DVV� 6SHFWURPHWU\� $OORZV� 5HDO�7LPH� $QDO\VLV� RI� 9RODWLOH� 2UJDQLF&RPSRXQGV� 5HOHDVHG� IURP� &XWWLQJ� DQG� 'U\LQJ� RI� &URSV�� (QYLURQ�� 6FL�� 7HFKQRO�� �������������
>���@ <X�� -�� =��� *ULIILQ�� 5�� -��� &RFNHU�� '�� 5��� )ODJDQ�� 5�� &��� 6HLQIHOG�� -�� +�� XQG� %ODQFKDUG�� 3��������2EVHUYDWLRQ�RI�JDVHRXV�DQG�SDUWLFXODWH�SURGXFWV�RI��PRQRWHUSHQH�R[LGDWLRQ�LQ�IRUHVWDWPRVSKHUHV��*HRSK\VLFDO�5HVHDUFK�/HWWHUV���������������
>���@ :LUW]�� .��� +MRUWK�� -��� -HQVHQ�� 1��� 9LUNNXOD�� $��� YDQ� 'LQJHQHQ�� 5��� +RULH�� 2��� 1HHE�� 3��:LQWHUKDOWKHU��5���5XSSHUW��/��XQG�3ODJHQV��+�� �������3URGXFW�DQG�DHURVRO� IRUPDWLRQ�IURPWKH�R]RQRO\VLV�RI�PRQRWHUSHQHV��(XSKRUH�5HSRUW�������(GV��,��%DUQHV�DQG�-��:HQJHU��������
>���@ +DWDNH\DPD��6���,]XPL��.���)XNX\DPD��7��XQG�$NLPRWR��+���������5HDFWLRQV�RI�R]RQH�ZLWKDOSKD�SLQHQH� DQG� ��SLQHQH� LQ� DLU��<LHOGV� RI� JDVHRXV� DQG� SDUWLFXODWH� SURGXFWV�� -��*HRSK\V�5HV������������������
>���@ &DOYHUW��-�*���$WNLQVRQ��5���.HUU��-�$���0DGURQLFK��6���0RRUWJDW��*�.���:DOOLQJWRQ��7�-��XQG<DUZRRG�� *�� ������� 7KH� PHFKDQLVPV� RI� DWPRVSKHULF� R[LGDWLRQ� RI� DONHQHV�� 2[IRUG8QLYHUVLW\�3UHVV��1HZ�<RUN��,6%1���������������
>���@ :ROII�� 6��� %RGGHQEHUJ�� $��� 7KDPP�� -��� 7XUQHU�� :�9�� XQG� *DHE�� 6�� ������� *DV�SKDVHR]RQRO\VLV� RI� HWKHQH� LQ� WKH� SUHVHQFH� RI� FDUERQ\O�R[LGH� VFDYHQJHUV�� $WPRV�� (QYLURQ�� �������������
>���@ 6DXHU�� )��� 6FKDIHU�� &��� 1HHE�� 3��� +RULH�� 2�� XQG� 0RRUWJDW�� *�� .�� ������� )RUPDWLRQ� RIK\GURJHQ�SHUR[LGH�LQ�WKH�R]RQRO\VLV�RI�LVRSUHQH��DQG�VLPSOH�DONHQHV�XQGHU�KXPLG�FRQGLWLRQV�$WPRV��(QYLURQ��������������
>���@ +DWDNH\DPD�� 6�� XQG� $NLPRWR�� +�� ������� 5HDFWLRQV� RI� &ULHJHH� LQWHUPHGLDWHV� LQ� WKH� JDVSKDVH��5HV��&KHP��,QWHUPHG��������������
>���@ 0DUWLQH]��5�,��XQG�+HUURQ��-�7���������6WRSSHG�IORZ�VWXGLHV�RI�WKH�PHFKDQLVPV�RI�2��DONHQHUHDFWLRQV�LQ�WKH�JDV�SKDVH��7HWUDPHWK\OHWK\OHQH��-��3K\V��&KHP��������������
>���@ 3DXOVRQ�� 6�(��� )ODJDQ�� 5�&�� XQG� 6HLQIHOG�� -�+�� ������� $WPRVSKHULF� SKRWRR[LGDWLRQ� RILVRSUHQH�����7KH�R]RQH�LVRSUHQH�UHDFWLRQ��,QW��-��&KHP��.LQ��������������
>���@ +MRUWK�� -���:LUW]��.���0RRUWJDW��*���(��/MXQJVWU|P��%HFNHU��.�+�� XQG�+D\PDQ��*�� ������'HJUDGDWLRQ�PHFKDQLVPV�RI�ELRJHQLF�92&��)LQDO�UHSRUW�RQ�WKH�(8�3URMHFW�%,292&�(19��&7��������
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>���@ -HQNLQ�� 0�(��� 6KDOOFURVV� '�(��� +DUYH\�� -�1�� ������� 'HYHORSPHQW� DQG� DSSOLFDWLRQ� RI� DSRVVLEOH�PHFKDQLVP�IRU� WKH�JHQHUDWLRQ�RI�FLV�SLQLF� DFLG� IURP� WKH�R]RQRO\VLV�RI� DOSKD�� DQGEHWKD��SLQHQH��$WPRV��(QYLURQ����������������
>���@ 0DUFK�� -�� ������� $GYDQFHG� RUJDQLF� FKHPLVWU\�� 5HDFWLRQV�� PHFKDQLVPV�� DQG� VWUXFWXUH�0F*UDZ�+LOO�6HULHV�LQ�$GYDQFHG�&KHPLVWU\�
>���@ $WNLQVRQ�� 5�� ������� *DV� SKDVH� WURSRVSKHULF� FKHPLVWU\� RI� YRODWLOH� RUJDQLF� FRPSRXQGV����$ONDQHV�DQG�DONHQHV��-��3K\V��&KHP��5HI��'DWD�������������
>���@ .DPHQV�� 5��� -DQJ�� 0��� &KLHQ�� &��-�� XQG� /HDFK�� .�� ������� $HURVRO� IRUPDWLRQ� IURP� WKHUHDFWLRQ� RI� DOSKD�SLQHQH� DQG� R]RQH� XVLQJ� D� JDV� SKDVH� NLQHWLFV�DHURVRO� SDUWLWLRQLQJ�PRGHO�(QYLURQ��6FL��7HFKQRO����������������
>���@ )LQOD\VRQ�3LWWV�� %�-�� XQG� 3LWW� -U��� -�1�� �������5HDFWLRQV� RI� $ONHQHV�� LQ�� &KHPLVWU\� RI� WKHXSSHU�DQG�ORZHU�DWPRVSKHUH��$FDGHPLF�3UHVV��/RQGRQ���,6%1�������������
>���@ 3DXOVRQ�� 6�(���&KXQJ��0�<�� XQG�+DVVRQ��$�6�� �������2+� UDGLFDO� IRUPDWLRQ� IURP� WKH� JDVSKDVH� UHDFWLRQ� RI� R]RQH� ZLWK� WHUPLQDO� DONHQHV� DQG� UHODWLRQVKLS� EHWZHHQ� VWUXFWXUH� DQGPHFKDQLVP��-��3K\V��&KHP��$����������������
>���@ -DQJ�� 0�� XQG� .DPHQV�� 5�0�� ������� 1HZO\� FKDUDFWHUL]HG� SURGXFWV� DQG� FRPSRVLWLRQ� RIVHFRQGDU\� DHURVRO� IURP� WKH� UHDFWLRQ� RI� DOSKD�SLQHQH� ZLWK� R]RQH�� $WPRV�� (QYLURQ�� �����������
>���@ +HUUPDQV��&�(�0���YDQ�GHU�+RHYHQ��5�$�0���1LHVVHQ��:�0�$�� XQG�7MDGHQ��8�5��� YDQ� GHU*UHHI��8�5�-���������$FHWLF�DFLG�FOXVWHU�LRQV�IRU�WXQLQJ�DQG�FDOLEUDWLRQ�LQ�WKHUPRVSU\�OLTXLGFKURPDWRJUDSK\�PDVV�VSHFWURPHWU\��2UJDQLF�0DVV�6SHFWURPHWU\�������������
>���@ *RRG�� $��� 'XUGHQ�� '�$�� XQG� .HEDUOH�� 3�� �������0HFKDQLVP� DQG� UDWH� FRQVWDQWV� RI� LRQ�PROHFXOH�UHDFWLRQ�OHDGLQJ�WR�IRUPDWLRQ�RI�+��+�2�Q�LQ�PRLVW�R[\JHQ�DQG�DLU��-��&KHP��3K\V�������������
>���@ 3DYOLN��0��XQG�6NDOQ\��-�'���������*HQHUDWLRQ�RI��>+�2@���+�2�Q�FOXVWHUV�E\�SRVLWLYH�FRURQDGLVFKDUJH�LQ�DLU��5DSLG�&RPPXQ��0DVV�6SHFWURP������������
>���@ +XQWHU��(��3��/��XQG�/LDV��6��*���������(YDOXDWHG�JDV�SKDVH�EDVLFLWLHV�DQG�SURWRQ�DIILQLWLHV�RIPROHFXOHV��$Q�XSGDWH��-RXUQDO�RI�3K\VLFDO�DQG�&KHPLFDO�5HIHUHQFH�'DWD�������������
>���@ .HHVHH��5�*��XQG�&DVWOHPDQ��$�:���������7KHUPRFKHPLFDO�GDWD�RQ�*DV�SKDVH�LRQ�PROHFXOHDVVRFLDWLRQ�DQG�FOXVWHULQJ�UHDFWLRQV��-��3K\V��&KHP��5HI��'DWD���������������
>���@ 7D\ORU�� $�-��� /LQIRUWK�� 5�6�7��� +DUYH\�� %�$�� XQG� %ODNH�� $�� �������$WPRVSKHULF� SUHVVXUHFKHPLFDO�LRQLVDWLRQ�PDVV�VSHFWURPHWU\�IRU�LQ�YLYR�DQDO\VLV�RI�YRODWLOH�IODYRXU�UHOHDVH��)RRG&KHP��������������
>���@ =HKHQWEDXHU��*���.ULFN��7��XQG�5HLQHFFLXV��*�$���������8VH�RI�KXPLGLILHG�DLU�LQ�RSWLPL]LQJ$3&,�06�UHVSRQVH�LQ�EUHDWK�DQDO\VLV��-��$JULF��)RRG�&KHP����������������
>���@ %UXLQV��$�3���������$WPRVSKHULF�SUHVVXUH�LRQL]DWLRQ�PDVV�VSHFWURPHWU\� ,,��$SSOLFDWLRQV� LQSKDUPDF\��ELRFKHPLVWU\�DQG�JHQHUDO�FKHPLVWU\��WUHQGV�LQ�DQDO\WLFDO�FKHPLVWU\�����������
>���@ 9HVWDO��0�/���������0HWKRGV�RI�LRQ�JHQHUDWLRQ��&KHP��5HY����������������
>���@ +RUQLQJ��(�&���&DUUROO��'�,���']LGLF�� ,���+DHJHOH��.�'���+RUQLQJ��0�*�� XQG�6WLOOZHOO�� 5�1��������/LTXLG�FKURPDWRJUDSK�PDVV�VSHFWURPHWHU�FRPSXWHU�DQDO\WLFDO�V\VWHP��$�FRQWLQXRXV�IORZ� V\VWHP�EDVHG� RQ� DWPRVSKHULF� SUHVVXUH� LRQL]DWLRQ�PDVV� VSHFWURPHWU\�� -��&KURPDWRJU�����������
>���@ +RIIPDQQ��7���%DQGXU��5���0DUJJUDI��8��XQG�/LQVFKHLG��0���������0ROHFXODU�FRPSRVLWLRQ�RIRUJDQLF� DHURVROV� IRUPHG� LQ� WKH� DOSKD�SLQHQH�R]RQH� UHDFWLRQ�� ,PSOLFDWLRQV� IRU� QHZ� SDUWLFOHIRUPDWLRQ�SURFHVVHV��-��*HRSK\V��5HV�������������������
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>���@ .�FNHOPDQQ�� 8��� :DUVFKHLG�� %�� XQG� +RIIPDQQ�� 7�� ������� 2Q�OLQH� FKDUDFWHUL]DWLRQ� RIRUJDQLF� DHURVROV� IRUPHG� IURP� ELRJHQLF� SUHFXUVRUV� XVLQJ� DWPRVSKHULF� SUHVVXUH� FKHPLFDOLRQL]DWLRQ�PDVV�VSHFWURPHWU\��$QDO��&KHP����������������
>���@ $WNLQVRQ�� 5�� �������*DV�SKDVH� WURSRVSKHULF� FKHPLVWU\� RI� YRODWLOH� RUJDQLF� FRPSRXQGV�� ��$ONDQHV�DQG�$ONHQHV��-��3K\V��&KHP��5HI��'DWD�������������
>���@ %UXP�� -�� XQG� +DQQDK�� 5�� ������� 'LIIHUHQWLDWLRQ� RI� 7ZR� *HRPHWULF� ,VRPHUV� RI� WKH3KDUPDFHXWLFDO� (SURVDUWDQ� 8VLQJ� $WPRVSKHULF� 3UHVVXUH� &KHPLFDO� ,RQL]DWLRQ�� 5DSLG�&RPPXQ��0DVV�6SHFWURP����������������
>���@ 1��+XH��/��6HUDQL��2��/DSUHYRWH��������6WUXFWXUDO�LQYHVWLJDWLRQ�RI�F\FOLF�SHSWLGROLSLGV�IURP%DFLOOXV�VXEWLOLV�E\�KLJK�HQHUJ\�WDQGHP�PDVV�VSHFWURPHWU\��5DSLG�&RPPXQ��0DVV�6SHFWURP�������������
>���@ 6HOYD�� $��� 5HGHQWL�� (��� 9HQWXUD�� 3��� =DQRO�� 0�� XQG� &DVHWWD�� %�� ������� 6WXG\� RIb-&\FORGH[WULQ���.HWRFRQD]ROH�±�7DUWDULF�$FLG�0XOWLFRPSRQHQW�1RQ�FRYDOHQW�$VVRFLDWLRQE\�3RVLWLYH�DQG�1HJDWLYH�,RQVSUD\�0DVV�6SHFWURPHWU\��-��0DVV�6SHFWURP��������������
>���@ 3ROFH�� 0�-��� %HUDQRYD�� 6��� 1ROG�� 0�-�� XQG� :HVGHPLRWLV�� &�� ������� &KDUDFWHUL]DWLRQ� RI1HXWUDO� )UDJPHQWV� LQ� 7DQGHP� 0DVV� 6SHFWURPHWU\�� $� 8QLTXH� 5RXWH� WR� 0HFKDQLVWLF� DQG6WUXFWXUDO�,QIRUPDWLRQ��-��0DVV�6SHFWURP����������������
>���@ %DXPDQQ��&K���&LQWRUD��0�$���(LFKOHU��0���/LIDQWH��(���&RRNH��0���3U]\ERURZVND��$��XQG+DONHW��-�0���������$�OLEUDU\�RI�DWPRVSKHULF�SUHVVXUH�LRQL]DWLRQ�GDXJKWHU�LRQ�PDVV�VSHFWUDEDVH� RQ� ZLGHEDQG� H[LFDWLRQ� LQ� DQ� LRQ� WUDS� PDVV� VSHFWURPHWHU�� 5DSLG� &RPPXQ�� 0DVV�6SHFWURP��������������
>���@ <DWHV�� -�5��� 0RUJDQ�� 6�)��� *DWOLQ�� &�/��� *ULIILQ� 3�5�� XQG� (QJ�� -�.�� ������� 0HWKRG� WRFRPSDUH� FROOLVLRQ�LQGXFHG�GLVVRFLDWLRQ� VSHFWUD� RI�SHSWLGHV�� 3RWHQWLDO� IRU�/LEUDU\� VHDUFKLQJDQG�VXEVWUDFWLYH�DQDO\VLV��$QDO��&KHP����������������
>���@ &RQFDQQRQ��6���5DPDFKDQGUDQ��9��1��XQG�6P\WK��:��)���������$�VWXG\�RI�WKH�HOHFWURVSUD\LRQLVDWLRQ� DQG� LRQ� WUDS� IUDJPHQWDWLRQ� RI� � KHPLWHUSHQRLG� DQG� GLPHULF� FRXPDULQ� GHULYDWHV�5DSLG�&RPPXQ��0DVV�6SHFWURP����������������
>���@ .LWH�� *�&�� ������� 'LIIHUHQWLDWLRQ� RI� (SLPHULF� 0RQR�� DQG� 'LK\GUR[\SLSHFROLF� $FLGV� E\1HJDWLYH� ,RQ� 6HTXHQWLDO� 0DVV� 6SHFWURPHWU\�� 5DSLG� &RPPXQ�� 0DVV� 6SHFWURP�� �������������
>���@ &ROH��5�%��XQG�7DEHUW��-�&�� �������6WHUHRVSHFLILF� ,RQ±0ROHFXOH�5HDFWLRQV�RI�1XFOHRSKLOLF*DV�SKDVH�5HDJHQWV�ZLWK�3URWRQDWHG�%LIXQFWLRQDO�7HWUDF\FOLF�7HUSHQH�(SLPHUV�LQ�WKH�7ULSOH4XDGUXSROH�&ROOLVLRQ�&HOO��������������
>���@ :DGD��.���0RUL��7��XQG�.DZDKDUD��1���������6WHUHRFKHPLVWU\�RI�QRUGLWHUSHQRLG�DONDORLGV�E\OLTXLG�FKURPDWRJUDSK\�DWPRVSKHULF�SUHVVXUH�FKHPLFDO�LRQL]DWLRQ�PDVV�VSHFWURPHWU\��-��0DVV6SHFWURP��������������
>���@ &KULVWRIIHUVHQ��7�6���+MRUWK��-���+RULH��2���-HQVHQ��1�5���.RW]LDV��'���0RODQGHU��/�/���1HHE�3���5XSSHUW��/���:LQWHUKDOWHU��5���9LUNXOOD��$���:LUW]��.��XQG�/DUVHQ��%�5���������&LV�SLQLFDFLG��D�SRVVLEOH�SUHFXUVRU�IRU�RUJDQLF�DHURVRO�IRUPDWLRQ�IURP�WKH�R]RQRO\VLV�RI�DOSKD�SLQHQH�$WPRV��(QYLURQ����������������
>���@ &DORJLURX��$���/DUVHQ��%�5��XQG�.RW]LDV��'���������*DV�SKDVH�WHUSHQH�R[LGDWLRQ�SURGXFWV��DUHYLHZ��$WPRV��(QYLURQ����������������
>���@ /DUVHQ��%�5���/DKDQLDWL��0���&DORJLURX��$�� XQG�.RW]LDV��'�� �������$WPRVSKHULF� R[LGDWLRQSURGXFWV�RI�WHUSHQHV��$�QHZ�QRPHQFODWXUH��&KHPRVSKHUH���������������
>���@ %DLOH\�� 3�6�� ������� 2]RQDWLRQ� LQ� RUJDQLF� FKHPLVWU\�� 9ROXPH� ,� �� 2OHILQLF� FRPSRXQGV�$FDGHPLF�3UHVV�
>���@ 0XUSK\�� 5�&��� )LHGOHU�� -�� XQG� +HYNR�� -�� �������$QDO\VLV� RI� 1RQYRODWLOH� /LSLGV� E\�0DVV6SHFWURPHWU\��&KHP��5HY���������������
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>���@ /HHQKHHU�� -�$��� 5RVWDG�� &�(��� *DWHV�� 3�0��� )XUORQJ�� (�7�� XQG� )HUUHU�� ,�� �������0ROHFXODUUHVROXWLRQ� DQG� IUDJPHQWDWLRQ� RI� IXOYLF� DFLG� E\� HOHFWURVSUD\� LRQL]DWLRQ�PXOWLVWDJH� WDQGHPPDVV�VSHFWURPHWU\��$QDO��&KHP������������
>���@ 0F/DIIHUW\��)�:��XQG�7XUHFHN��)���������,QWHUSUHWDWLRQ�RI�0DVV�6SHFWUD���WK�HGQ��8QLYHUVLW\6FLHQFH�%RRNV��0LOO�9DOOH\��&DOLIRUQLD�
>���@ =GUiKiO��=���9HUPH\OHQ��5���&ODH\V��0���0DHQKDXW��:���*X\RQ�� 3�� XQG�$UWD[R�� 3�� ������&KDUDFWHUL]DWLRQ�RI�QRYHO�GL��DQG� WULFDUER[\OLF�DFLGV� LQ� WKH� ILQH� WURSLFDO�DHURVROV� ��-��0DVV6SHFWURP��������������
>���@ %DLOH\�� 3�6�� ������� 2]RQDWLRQ� LQ� RUJDQLF� FKHPLVWU\�� 9ROXPH� ,� �� 2OHILQLF� FRPSRXQGV�$FDGHPLF�3UHVV�
>���@ $WNLQVRQ��5�� XQG�$UH\�� -�� �������$WPRVSKHULF� FKHPLVWU\� RI�ELRJHQLF� RUJDQLF� FRPSRXQGV�$FF��&KHP��5HV��������������
>���@ )XHQWHV��-�'���/HUGD��0���$WNLQVRQ��5���%DOGRFFKL��'���%RWWHQKHLP��-�:���&LFFLROL��3���/DPE�%��� *HURQ�� &��� *X�� /��� *XHQWKHU� 6KDUNH\�� $��� 6WRFNZHOO�� 7'� XQG� :� ������� %LRJHQLFK\GURFDUERQV�LQ�WKH�DWPRVSKHULF�ERXQGDU\�OD\HU��$�UHYLHZ��%XOO��$PHU��0HWHRURO��6RF���������������
>���@ .HUPLQHQ�� 9��0�� 9LUNNXD�� $��� +LOODPR�� 5��� :H[OHU�� $�6�� XQG� .XOPDOD�� 0�� ������6HFRQGDU\�RUJDQLFV�DQG�DWPRVSKHULF�FORXG�FRQGHQVDWLRQ�QXFOHL�SURGXFWLRQ��-��*HRSK\V��5HV����������������
>���D@.DYRXUDV�� ,�*���0LKDORSRXORV��1��XQG�6WHSKDQRX�(�*�� �������6HFRQGDU\�2UJDQLF�$HURVRO)RUPDWLRQ� YV� 3ULPDU\� 2UJDQLF� $HURVRO� (PLVVLRQ�� ,Q� 6LWX� (YLGHQFH� IRU� WKH� &KHPLFDO&RXSOLQJ� EHWZHHQ� 0RQRWHUSHQH� $FLGLF� 3KRWRR[LGDWLRQ� 3URGXFWV� DQG� 1HZ� 3DUWLFOH)RUPDWLRQ�RYHU�)RUHVWV��(QYLURQ��6FL��7HFKQRO����������������
>���E@.DYRXUDV�� ,�*���0LKDORSRXORV��1�� XQG�6WHSKDQRX��(�*�� �������)RUPDWLRQ� DQG� JDV�SDUWLFOHSDUWLWLRQLQJ�RI�PRQRWHUSHQHV�SKRWR�R[LGDWLRQ�SURGXFWV�RYHU�IRUHVWV��*HRSK\V��5HV��/HWW�����������
>���@ %LOGH��0�� XQG� 3DQGLV�� 6�1�� �������(YDSRUDWLRQ� 5DWHV� DQG� 9DSRU� 3UHVVXUHV� RI� ,QGLYLGXDO$HURVRO�6SHFLHV�)RUPHG�LQ�WKH�$WPRVSKHULF�2[LGDWLRQ�RI�D�3LQHQH�DQG�E�3LQHQH���(QYLURQ�6FL��7HFKQRO����������������
>���@ 7RELDV��+�-��XQG�=LHPDQQ��3�-���������7KHUPDO�'HVRUSWLRQ�0DVV�6SHFWURPHWULF�$QDO\VLV�RI2UJDQLF� $HURVRO� )RUPHG� IURP� 5HDFWLRQV� RI� ��7HWUDGHFHQH� DQG� 2�� LQ� WKH� 3UHVHQFH� RI$OFRKROV�DQG�&DUER[\OLF�$FLGV��(QYLURQ��6FL��7HFKQRO����������������
>���@ 7RELDV�� +�-�� XQG� =LHPDQQ�� 3�-�� �������.LQHWLFV� RI� WKH� *DV�3KDVH� 5HDFWLRQV� RI� $OFRKROV�$OGHK\GHV�� &DUER[\OLF� $FLGV�� DQG� :DWHU� ZLWK� WKH� &��� 6WDELOL]HG� &ULHJHH� ,QWHUPHGLDWH)RUPHG�IURP�2]RQRO\VLV�RI���7HWUDGHFHQH��-��3K\V��&KHP��$����������������
>���@ 7RELDV��+�-��XQG�=LHPDQQ��3�-���������&RPSRXQG�,GHQWLILFDWLRQ�LQ�2UJDQLF�$HURVROV�8VLQJ7HPSHUDWXUH�3URJUDPPHG� 7KHUPDO� 'HVRUSWLRQ� 3DUWLFOH� %HDP� 0DVV� 6SHFWURPHWU\�� $QDO�&KHP����������������
>���@ :DUVFKHLG�%���+RIIPDQQ�7���������2Q�OLQH�PHDVXUHPHQWV�RI�a-SLQHQH�R]RQRO\VLV�SURGXFWVXVLQJ� DQ� DWPRVSKHULF� SUHVVXUH� FKHPLFDO� LRQLVDWLRQ� LRQ�WUDS� PDVV� VSHFWURPHWHU�� $WPRV�(QYLURQ����������������
>���@ .DOEHUHU�� 0��� <X�� -��� &RFNHU�� '�5��� )ODJDQ�� 5�&�� XQG� 6HLQIHOG�� -�+�� ������� $HURVRO)RUPDWLRQ�LQ�WKH�&\FORKH[HQH�2]RQH�6\VWHP��(QYLURQ��6FL��7HFKQRO����������������
>���@ %RQQ��%���6FKXVWHU��*��XQG�0RRUWJDW��*�.���������,QIOXHQFH�RI�ZDWHU�YDSRXU�RQ�WKH�SURFHVVRI�QHZ�SDUWLFOH�IRUPDWLRQ�GXULQJ�PRQRWHUSHQH�R]RQRO\VLV��-��3K\V��&KHP��$�VXEPLWWHG�
>���@ 6FKUDGHU�� :��� *HLJHU�� -��� *RGHMRKDQQ�� 0��� :DUVFKHLG�� %�� XQG� +RIIPDQQ�� 7�� ������� $QDQDO\WLFDO�DSSURDFK�IRU�D�FRPSUHKHQVLYH�VSHFLDWLRQ�RI�RUJDQLF�DHURVROV��$QJHZDQGWH�&KHPLH,QWHUQ�(GLWLRQ������������������
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>���@ +RIIPDQQ��7���%DQGXU��5���0DUJJUDI��8��XQG�/LQVFKHLG��0���������0ROHFXODU�FRPSRVLWLRQ�RIRUJDQLF� DHURVROV� IRUPHG� LQ� WKH� DOSKD�SLQHQH�R]RQH� UHDFWLRQ�� ,PSOLFDWLRQV� IRU� QHZ� SDUWLFOHIRUPDWLRQ�SURFHVVHV��-��*HRSK\V��5HV���������������������
>���@ .XOPDOD��0���3LUMROD��/��XQG�0lNHOl��-�0���������6WDEOH�VXOSKDWH�FOXVWHUV�DV�D�VRXUFH�RI�QHZDWPRVSKHULF�SDUWLFOHV��1DWXUH������������
>���@ 7HQZROGH��3��5���2[WRE\��'��:��XQG�)UHQNHO��'�� �������&KDLQ�IRUPDWLRQ� LQ�KRPRJHQHRXVJDV�OLTXLG�QXFOHDWLRQ�RI�SRODU��IOXLGV��-��&KHP��3K\V�����������������
>���@ .DW]�� -�/��� )LVN�� -�$�� XQG� 5XGHN�� 0�0�� ������� 1XFOHDWLRQ� RI� VLQJOH� FRPSRQHQWVXSHUVDWXUDWHG� YDSRUV�� LQ�� 1XFOHDWLRQ� DQG� $WPRVSKHULF� $HURVROV� �0�� .XOPDOD� DQG� 3�(�:DJQHU� �(GV����� 3URFHHGLQJV� RI� WKH� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 1XFOHDWLRQ� DQG$WPRVSKHULF�$HURVROV������
>���@ 5XVVHOO�� <�*�� XQG� +HLVW�� 5�+�� ������� +RPRJHQHRXV� QXFOHDWLRQ� LQ� DVVRFLDWHG� YDSRUV�� ,,)RUPLF�DFLG�DQG�SURSDQRLF�DFLGV��-��&KHP��3K\V����������������
>���@ +HLVW��5�+���&ROOLQJ��.�0��XQG�'X3XLV��&�6���������+RPRJHQHRXV�QXFOHDWLRQ�LQ�DVVRFLDWHGYDSRUV��,�$FHWLF�DFLG��-��&KHP��3K\V����������������
>���@ /XVKQLNRY��$��$��XQG�.XOPDOD��0���������'LPHUV�LQ�QXFOHDWLQJ�YDSRUV��3K\VLFDO�5HYLHZ�(��������������
>���@ %DXHU��6��+���=KDQJ��<��;��XQG�:LOFR[��&��)�� �������.LQHWLF�PHFKDQLVP�IRU�FRQGHQVDWLRQIURP� VXSHUVDWXUDWHG� YDSRUV� � WKDW� LQFRUSRUDWH� KLJK� OHYHOV� RI� GLPHUV�� -�� &KHP�� 3K\V�� ��������������
>���@ *UDXO��6�7���6FKQXWH��0�(��XQG�6TXLUHV��5�5���������*DV�SKDVH�DFLGLWLHV�RI�FDUER[\OLF�DFLGVDQG� DONRKROV� IURP� FROOLVLRQ�LQGXFHG� GLVVRFLDWLRQ� RI� GLPHU� FOXVWHU� LRQV�� ,QWHUQ�� -�� 0DVV6SHFWURP��,RQ�3URFHVVHV�������������
>���@ 0HRW�1HU�� 0�� XQG� 6LHFN�� /�:�� ������� 7KH� LRQLF� K\GURJHQ� ERQG� DQG� LRQ� VROYDWLRQ�� ��2+���2�� ERQGV��*DV� SKDVH� VROYDWLRQ� DQG� FOXVWHULQJ� RI� DONR[LGH� DQG� FDUER[\ODWH� DQLRQV�� -�$P��&KHP��6RF�����������������
>���@ *XHYUHPRQW��5���6LX��.�:�0���:DQJ��-��XQG�'LQJ��/���������&RPELQHG�LRQ�PRELOLW\���WLPH�RI�IOLJKW� PDVV� VSHFWURPHWU\� VWXG\� RI� HOHFWURVSUD\�JHQHUDWHG� LRQV�� $QDO�� &KHP�� ���� ����������
>���@ &KHQ��6��XQG�&DUYH\�3�0�� �������9DOLGDWLRQ�RI� OLTXLG�OLTXLG� H[WUDFWLRQ� IROORZHG�E\� IORZ�LQMHFWLRQ�QHJDWLYH�LRQ�HOHFWURVSUD\�PDVV�VSHFWURPHWU\�DVVD\�WR�7RSLUDPDWH�LQ�KXPDQ�SODVPD�5DSLG�&RPPXQ��0DVV�6SHFWURP��������������
>���@ (PDU\��:�%���&RRNV��5�*��XQG�7RUHQ��3�&���������%LQGLQJ�RI�ILUVW�DQG�VXEVHTXHQW�*O\FHUROPROHFXOHV�WR�RUJDQLF�DQG�LQRUJDQLF�FDWLRQV�VWXGLHG�E\�GHVROYDWLRQ�LQ�WKH�PDVV�VSHFWURPHWHU�$QDO��&KHP����������������
>���@ .HQWWlPDD�� +�,�� XQG� &RRNV�� 5�*�� ������� ,QUHQDO� HQHUJ\� GLVWULEXWLRQV� DFTXLUHG� WKURXJKFROOLVLRQDO�DFWLYDWLRQ�DW�ORZ�DQG�KLJK�HQHUJLHV��,QWHUQ��-��0DVV�6SHFWURP��,RQ�3URFHVVHV����������
>���@ *DUFLD�9LORVD��0��� *RQ]DOHV�/DIRQW�� $�� XQG� /OXFK�� -�0�� ������� 7KHRUHWLFDO� VWXG\� RI� WKHORZ�EDUULHU�K\GURJHQ�ERQG� LQ� WKH�K\GURJHQ�PDOHDWH� DQLRQ� LQ� WKH� JDV� SKDVH�� -��$P��&KHP�6RF�����������������
>���@ 3HUULQ��&�/���������6\PPHWULHV�RI�K\GURJHQ�ERQGV�LQ�VROXWLRQ��6FLHQFH�����������
>���@ *LOOL�� 3��� %HUWRODVL�� 9��� )HUUHWWL�� 9�� XQG� *LOOL�� *�� ������� &RYDOHQW� QDWXUH� RI� WKH� VWURQJKRPRQXFOHDU� K\GURJHQ� ERQG�� 6WXG\� RI� WKH� 2�+�2� V\VWHP� E\� FU\VWDO� VWUXFWXUH� FRUUHODWLRQPHWKRGV��-��$P��&KHP��6RF���������������
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>���@ .RFK��6���:LQWHUKDOWHU��5���8KHUHN��(���.ROORII��$���1HHE��3�� XQG�0RRUWJDW��*��.�� ������)RUPDWLRQ� RI� QHZ� SDUWLFOHV� LQ� WKH� JDV� SKDVH� R]RQRO\VLV� RI� PRQRWHUSHQHV�� $WPRVSKHULF(QYLURQPHQW���������������
>���@ <X��-���)ODJDQ��5�&��XQG�6HLQIHOG��-�+���������,GHQWLILFDWLRQ�RI�3URGXFWV�&RQWDLQLQJ��&22+��2+��DQG��& 2�LQ�$WPRVSKHULF�2[LGDWLRQ�RI�+\GURFDUERQV��(QYLURQ��6FL��DQG�7HFKQRO���������������
>���@ %XUQHDX��$���*HQLQ��)��XQG�4XLOHV��)���������$E�LQLWLR�VWXG\�RI�WKH�YLEUDWLRQDO�SURSHUWLHV�RIDFHWLF�DFLG�PRQRPHUV�DQG�GLPHUV��3K\V��&KHP��&KHP��3K\V���������������
>���@ 0LQDU\�� 3��� -HGORYV]N\�� 3��� 0H]HL�� 0�� XQG� 7XUL�� /�� ������� $� FRPSUHKHQVLYH� OLTXLGVLPXODWLRQ�VWXG\�RI�QHDW�IRUPLF�DFLG��-��3K\V��&KHP��%����������������
>���@ :DUVFKHLG��%���7ULPERUQ��$��%HUJHU��/���+RIIPDQQ��7���+LQ]��.��3��XQG�6SHQJOHU��%��������5HDO�WLPH�SDUWLFOH�ODVHU�PDVV�VSHFWURPHWU\��/',�72)06��DQG�RQ�OLQH�DWPRVSKHULF�SUHVVXUHFKHPLFDO� LRQLVDWLRQ� PDVV� VSHFWURPHWU\� �$3&,�06�� IRU� WKH� FKDUDFWHULVDWLRQ� RI� RUJDQLFDHURVROV��3URF��RI�WKH���WK�$606��&KLFDJR��,OOLQRLV��86$��0D\���������LQ�SUHVV�
>���@ 1REOH�� &�� $�� XQG� 3UDWKHU�� .�� $�� ������� $HURVRO� WLPH�RI�IOLJKW� PDVV� VSHFWURPHWU\�� ,Q$QDO\WLFDO�&KHPLVWU\�RI�$HURVROV����������
>���@ 1REOH�� &�� $�� XQG� 3UDWKHU�� .�� $�� ������� 5HDO�WLPH� VLQJOH� SDUWLFOH� PDVV� VSHFWURPHWU\�� $KLVWRULFDO� UHYLHZ� RI� D� TXDUWHU� FHQWXU\� RI� WKH� FKHPLFDO� DQDO\VLV� RI� DHURVROV�� 0DVV6SHFWURPHWU\�5HYLHZV�������������


	Untersuchungen zur chemischen Zusammensetzung
	Inhaltsverzeichnis
		Abkürzungsverzeichnis
	I	Zusammenfassung	1
	Ia	Zielsetzung				1
	Ib	Erzielte Ergebnisse	1


	2	Analytik luftgetragener organischer Komponenten	11
	Bestimmung organischer Substanzen in der Gasphase	11
	Analytik partikelgebundener organischer Substanzen	12
	I	Zusammenfassung
	Ia	Zielsetzung
	Ib	Erzielte Ergebnisse
	II	Einleitung - Stand der Wissenschaft

	2.1	Bestimmung organischer Substanzen in der Gasphase
	Wie den Ausführungen bezüglich des aktuellen Wissenstands über die Rolle von Aerosolpartikeln in der Erdatmosphäre zu entnehmen ist, bedarf es insbesondere näherer Untersuchungen zum Bildungspotential sekundärer organischer Aerosole. Der thematische Schwerpunkt des vorliegenden Berichts bestand daher in der chemischen Charakterisierung sekundär gebildeter Aerosole einschließlich ihrer Bildungsprozesse auf Basis eines On-line massenspektrometrischen Systems. Als Modellsystem zur Bildung von SOAs in der Atmosphäre sollte die Umsetzung von Monoterpenen mit Ozon in Reaktionskammern bei Konzentrationen im unteren ppb(v/v)-Bereich dienen. Folgende Ziele boten dabei den wissenschaftlichen Rahmen für die hier durchgeführten Laborexperimente:
	III	Experimentelle Methoden
	5.4	CID
	Neben der Identifizierung von Einzelsubstanzen durch MSn-Experimente in der Ionenfalle bot das eingesetzte Massenspektrometer auch die Möglichkeit Informationen über nichtkovalente Wechselwirkungen zwischen verschiedenen Analyten durch Stoßaktivierung der Ionen im Bereich der Ionenoptik zu erhalten. Einige allgemeine Grundlagen der CID wurden bereits in Kapitel II, Abschnitt 3.4 erläutert. Eine deatillierte Beschreibung der Grundlagen der CID findet sich in Busch et al. [214]. Unterschiede der Dissoziationsenergien nichtkovalent gebundener Cluster sind mittels CID-Experimente bereits ohne Tandem-MS Techniken detektierbar. Die hierzu genutze Region zwischen Skimmer und dem ersten Octapol  zeichnet sich dabei durch einen relativ geringen Druck von ( 0.1 Pa aus (siehe Abb. 7). Stabilitätsunterschiede zwischen den einzelnen Ionen wurden bei den hier durchgeführten Studien durch schrittweise Veränderung des Declustering-Potentials (2 V Schritte) zwischen 2 und 20 V bzw. zwischen 2 und 30 V anhand der beobachteten Signalintensitäten ermittelt. Die dadurch in Laboratoriumskoordinaten (lab, laboratory frame of reference) ermittelten Energien können in Schwerpunktskoordinaten (cm, center of mass frame) konvertiert werden über (Gleichung 16):
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	Wie in Kapitel II, Abschnitt 1.1 bereits dargelegt wurde, ist vermutlich ein signifikanter Teil von sekundären organischen Aerosolen biogenen Ursprungs. Bis zum heutigen Zeitpunkt blieb diesbezüglich jedoch die Frage offen, ob die aus der Umsetzung von Terpenen mit atmosphärischen Oxidationsmitteln wie Ozon oder OH-Radikalen [57, 280, 281] gebildeten Oxidationsprodukte zur Bildung von neuen Partikeln in der Atmosphäre durch homogene Nukleationsprozesse beitragen können. Auf Basis von Modellrechnungen zur Bildung von SOAs aus biogenen Vorläufersubstanzen ergab sich [282], daß Produkte mit Dampfdrücken niedriger als 1.3 ( 10-7 Pa gebildet werden müssen, um homogene Nukleationsereignisse ( unter Bedingungen wie sie in unbelasteten Waldgebieten vorliegen ( zu induzieren.
	In aktuellen Feldmessungen konnten typische Oxidationsprodukte von Monoterpenen wie z. B. Pinon- und Pinsäure aus der Ozonolyse von ?-Pinen und ?-Pinen als signifikante Bestandteile der Partikelphase über Waldgebieten charakterisiert werden [31, 231, 283a, 283b]. Insbesondere die C9-Dicarbonsäure Pinsäure wird als eine potentielle Vorläufersubstanz für Partikelneubildungsprozesse in der Atmosphäre angesehen [271]. Jedoch ist der Dampfdruck von Pinsäure von ca. 3 ( 10-5 Pa bei 296 K ( unter Berücksichtigung der Ergebnisse der oben genannten Modellrechnungen ( vergleichsweise hoch [284]. Folglich lassen sich die beobachteten Nukleationsereignisse über Waldgebieten mit dieser Substanz alleine nicht schlüssig erklären.
	Ein weiterer Erklärungsansatz zur Partikelneubildung beruht auf der Annahme, daß sich Sekundärozonide als nukleationsfähige Spezies bei der Ozonolyse von ungesättigten VOCs in der Gasphase bilden [244, 289, 290]. Eine chemische Charakterisierung derartiger Produkte oder ihrer Zerfallsprodukte konnte im Rahmen der oben zitierten Arbeiten jedoch nicht erzielt werden. Im Gegensatz dazu konnte bei der Ozonolyse von Monoterpenen in einer Reihe von Reaktionskammerstudien, wie auch als Ergebnis der am ISAS durchgeführten Arbeiten, eine Vielzahl unterschiedlicher multifunktioneller Carbonsäure-produkte als signifikante Bestandteile der Partikelphase charakterisiert werden [100, 101, 221, 247, 291].
	Hoffmann et al. [292] beobachteten erstmalig die Bildung eines stabilen Dimerprodukts (MW 358) aus der Ozonolyse von ?Pinen mittels HPLC/ESI(-)-MS wie auch On-line APCI(-)-ITMS, welches aus den beiden primären Dicarbonsäureprodukten Pin- (MW 186) und Norpinsäure (MW 172) zusammengesetzt ist. An dieser Stelle ist darauf zu verweisen, daß bei der Betrachtung von Partikelneubildungsprozessen die Bildung von stabilen Clustereinheiten als ein entscheidender Schritt für die Phasenumwandlung angesehen wird [293, 294]. Starke intermolekulare Wechselwirkungen zwischen den beteiligten Spezies ( z. B. hervorgerufen durch Wasserstoffbrückenbindungen ( bewirken dabei die notwendige Verschiebung des Monomer/Dimer Gleichgewichts und beeinflussen so den ersten Schritt der Phasenneubildung. Folglich ist das Potential zur Partikelneubildung dimerisierter Substanzen im Vergleich zu nicht-assozierten Spezies deutlich erhöht [295, 297]. Die Bildung von Clustern (in diesem Fall insbesondere von neutralen Clustern) spielt damit eine fundamentale Rolle in der Atmosphärenchemie. Die Akkumulationen von Dimeren, Trimeren usw. sowie die Aufkondensation von weiteren Monomeren würden dann den weiteren Verlauf von Partikelneubildungsprozessen bestimmen [298].
	Im Rahmen der am ISAS durchgeführten Arbeiten wurde insbesondere der zuletzt genannte Erklärungsansatz zur Partikelneubildung aus der Oxidation von biogenen VOCs näher untersucht. Eine Übersicht der hierzu durchgeführten, massenspektrometrisch-gestützten Arbeiten findet sich nachstehend:
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