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'LH� ]HQWUDOH�� GLHVHQ�$QJLRJHQHVHSUR]HVV�PRGXOLHUHQGH�=LHO]HOOH� LVW� GLH�(QGRWKHO]HOOH��'DVYDVNXOlUH� (QGRWKHO� NOHLGHW� DOV� HLQVFKLFKWLJH� =HOODJH�PHVRGHUPDOHQ� 8UVSUXQJV� GDV� JHVDPWH*HIlVV\VWHP�OXPLQDO�DXV��LP�JHVXQGHQ��PDWXUHQ�*HIlVV�YROOVWlQGLJ�ZDFKVWXPVDUUHWLHUW�GXUFK.RQWDNWLQKLELWLRQ�� ,Q� VHLQHU� *HVDPWKHLW� ELOGHW� HV� HLQ� V\VWHPLVFK� GLVVHPLQLHUWHV� 2UJDQ� YRQ



(LQOHLWXQJ 6HLWH��
EHWUlFKWOLFKHP� ELRORJLVFKHQ� 3RWHQWLDO�� (QWVSUHFKHQG� VHLQHQ� VSH]LILVFKHQ� )XQNWLRQHQ� DOV%LRNRPSDUWLPHQWLHUXQJ� LVW� GDV� (QGRWKHO� LQ� HUVWDXQOLFKHP� 0DVVH� SKlQRW\SLVFK� KHWHURJHQ�$XJXVWLQ HW�DO���������5LVDX���������-H�QDFKGHP��RE�HV�YRUZLHJHQG�GHQ�%OXWVWURP�EHJUHQ]WXQG� DOV� SRWHQWH�%DUULHUH� IXQJLHUW� �]�%�� %OXW�+LUQ�6FKUDQNH�� LVW� HV� NRQWLQXLHUOLFK� DXVJHSUlJWRGHU�GLVNRQWLQXLHUOLFK��ZHQQ�GHU�6WRIIDXVWDXVFK�LP�9RUGHUJUXQG�VWHKW��ZLH�HWZD�LQ�GHU�1LHUH�/XQJH�RGHU� LQ� HQGRNULQHQ�'U�VHQ� �&DUPHOLHW�� �������'DEHL� LVW� GDV�(QGRWKHO� QLFKW� QXU� HLQHPHKU�RGHU�PLQGHU�GLFKWH�,VRODWLRQ�GHV�%OXWVWURPHV��VRQGHUQ�SUlVHQWLHUW�HLQHUVHLWV�RUJDQ��XQGVLWXDWLRQVVSH]LILVFK�$GKlVLRQVPROHN�OH� XQG�5H]HSWRUHQ�� GLH� ]LUNXOLHUHQGHQ� =HOOHQ� ]�%�� GHV,PPXQV\VWHPV�GLH�2ULHQWLHUXQJ�HUODXEW��XQG�VR�EHL�,QIODPPDWLRQVYRUJlQJHQ��FKURQLVFK�]�%�EHL�$WKHULRVNOHURVH��5HYLHZ�YRQ�/XVLV������� GHUHQ�5HNUXWLHUXQJ�XQG�$XVVFKOHXVXQJ�DXV�GHU=LUNXODWLRQ� YHUPLWWHOW�� 'DV� KRPLQJ YHUOlXIW� GDEHL� QDFK� HLQHU� .DVNDGH� DXV� $QQlKHUXQJ�5ROOHQ�� $UUHVWLHUXQJ� XQG� ,QWHJUDWLRQ�� MHZHLOV� PHGLLHUW� �EHU� YHUVFKLHGHQH� HQGRWKHOLDOSUlVHQWLHUWH�$GUHVVLQH�ZLH�6HOHNWLQH�XQG�,QWHJULQH��5HYLHZ�YRQ�6SULQJHU���������'DPLW�VWHOOWGDV�(QGRWKHO�HLQHQ�/DJHSODQ�GHV�.|USHUV�GDU��HLQGUXFNVYROO�GXUFK�RUJDQVSH]LILVFKH�0HWDVWD�VLHUXQJ� YRQ� 7XPRUHQ� LOOXVWULHUW� �3DXOL HW� DO��� ������� $QGHUHUVHLWV� UHDJLHUW� GDV� (QGRWKHOVSH]LILVFK� DXI� SK\VLNDOLVFKH� RGHU� FKHPLVFKH� 6WLPXOL�� EHLVSLHOVZHLVH� PLW� HLQHU� VHOHNWLYHQ3HUPHDELOLWlWV]XQDKPH� QDFK� =\WRNLQVWLPXODWLRQ� PLW� YDVFXODU� SHUPHDELOLW\� IDFWRUHQWVSUHFKHQG� YDVFXODU� HQGRWKHOLDO� JURZWK� IDFWRU �93)� �� 9(*)�� 'YRUDN HW� DO��� ������6FKOLHVVOLFK�EHWHLOLJW�VLFK�GDV�(QGRWKHO�DNWLY�DQ�GHU�6WHXHUXQJ�GHV�*HIlVVWDWXV�ZLH�HWZD�GXUFKGLH�$XVVFK�WWXQJ�YDVRDNWLYHU�6XEVWDQ]HQ�
'LH� ZLFKWLJVWH� HQGRWKHOLDOH� (IIHNWRUIXQNWLRQ� LVW� GLH� DQJLRJHQH� .DVNDGH�� HLQ� NRPSOH[HU0HKUVFKULWWSUR]HVV��XQWHUJOLHGHUW�LQ�,QLWLDWLRQ��3URJUHVVLRQ�XQG�0DWXUDWLRQ��EHL�GHP�HV�DXFK]X�5HJUHVVLRQVYRUJlQJHQ�NRPPW��XPIDVVHQGH�5HYLHZV�YRQ�&DUPHOLHW��������<DQFRSRXORV HWDO���������'LH� DQJLRJHQH� $NWLYLHUXQJ� GHV� (QGRWKHOV� �PHLVW� YRQ� SRVWNDSLOODUHQ� 9HQXOHQ� DXVJHKHQG�HUIROJW�GXUFK�SULPlUH�$QJLRJHQHVHVWLPXODWRUHQ��$OV�VROFKH�ZLUNHQ�HEHQVR�0LNURXPJHEXQJV�IDNWRUHQ��+\SR[LH��$]LGRVH��6HPHQ]D������� ZLH�VSH]LILVFKH�=\WRNLQDNWLYLHUXQJ��]�%��GXUFKGDV�9(*)�5H]HSWRU�/LJDQGHQV\VWHP��5HYLHZV�YRQ�(ULNVVRQ�	�$OLWDOR��������1HXIHOG HW�DO���������HLQHU�H[NOXVLY�HQGRWKHOLDOHQ�5H]HSWRUW\URVLQNLQDVHIDPLOLH� �57.���'LH�DNWLYLHUWHQ�(&XQWHUVW�W]HQ� GLH� DQJLRJHQH� .DVNDGH� VRZRKO� �EHU� 0HFKDQLVPHQ� DXWRNULQHU� :DFKVWXPV�NRQWUROOH�DOV�DXFK�GXUFK�6HQVLELOLVLHUXQJ�I�U�SDUDNULQH�6WLPXODWLRQ�GXUFK�57.�([SUHVVLRQ��LP



(LQOHLWXQJ 6HLWH��
ZHLWHUHQ�9HUODXI� GXUFK�)UHLVHW]XQJ� ORNDOHU� DQJLRJHQHU�6WLPXODWRUHQ�ZLH�D�E)*)� �ILEUREODVWJURZWK� IDFWRU� ,�,,��� 7*)�D�E �WUDQVIRUPLQJ� JURZWK� IDFWRU��� 3'*)� �SODWHOHW� GHULYHG� JURZWKIDFWRU�� DNWLYLHUW��:HLWHU� HUIROJW� HLQH� HQGRWKHOLDOH� ([SUHVVLRQ� YRQ� $GKlVLRQVPROHN�OHQ� XQG&KHPRNLQHQ� VRZLH� DXFK� GHUHQ� 5H]HSWRUHQ� �)HLO� 	� $XJXVWLQ�� ������� 'LHV� I�KUW� EHLLQIODPPDWRULVFKHU�$QJLRJHQHVH� ]XU�5HNUXWLHUXQJ� YRQ�0RQR]\WHQ� �*RHGH HW� DO��� ����� XQG/HXNR]\WHQ�� GLH� HLQH� VHNXQGlUH� 9HUVWlUNXQJ� GHU� $NWLYLHUXQJ� XQG� ZHLWHUH� 3URJUHVVLRQEHZLUNHQ�� )HUQHU� YHUODJHUW� VLFK� GLH� SURWHRO\WLVFKH�%DODQFH� GXUFK� KRFKUHJXOLHUWH� ([SUHVVLRQYRQ� 3URWHDVHQ� XQG� 3URWHLQDVHQ� LQ� 5LFKWXQJ� HLQHV� LQYDVLYHQ� 3KlQRW\SV�� 'LH� DNWLYLHUWHQ� (&PLJULHUHQ� XQG� SUROLIHULHUHQ� FKHPRWDNWLVFK� LQ� 5LFKWXQJ� GHV� DQJLRJHQHQ� 5HL]HV�� GDEHLIRUPLHUHQ�XQG�YHUOlQJHUQ�VLH�QHXH�.DSLOODUHQ�,P� 5DKPHQ� GHU� 0DWXUDWLRQ ZLUG� GDV� QHXH� *HIlVVEHWW� PLWWHOV� VSH]LILVFKHU� 5H]HSWRU�/LJDQGHQ�,QWHUDNWLRQHQ� GXUFK� DSRSWRWLVFKH� 5HJUHVVLRQV�� XQG� 8PEDXYRUJlQJH� DXI� GHQWDWVlFKOLFKHQ� %HGDUI� ]XJHVFKQLWWHQ� �5HPRGHOLQJ�� XQG� QDFKIROJHQG� GXUFK� =HOONRQWDNW� PLWXPPDQWHOQGHQ�3HUL]\WHQ�E]Z��JODWWHQ�0XVNHO]HOOHQ�XQDEKlQJLJ�YRP�hEHUOHEHQVIDNWRU�9(*)�&DUPHOLHW HW� DO��� �������9HUPLWWHOW�ZLUG� GLHVH� 6WDELOLVLHUXQJ� �EHU� GHQ� HQGRWKHOLDOHQ�7LH���5H]HSWRU��GHU�GXUFK�GHQ�/LJDQGHQ�$QJLRSRLHWLQ����DOOH���EHNDQQWHQ�$QJLRSRLHWLQH�ELQGHQ�DQ7LH����YRQ�PXUDOHQ�=HOOHQ�DNWLYLHUW�ZLUG��'LH�5HJUHVVLRQVYRUJlQJH�ZHUGHQ�XQWHU�%HWHLOLJXQJGHV� QDW�UOLFKHQ� $QWDJRQLVWHQ� $QJ��� YHUPLWWHOW� �LQGHP� GHVVHQ� VSH]LILVFKH� 7LH���%LQGXQJNHLQH�5H]HSWRUDNWLYLHUXQJ�GXUFK�$XWRSKRVSKRU\OLHUXQJ�LQGX]LHUW��0DLVRQSLHUUH HW�DO���������'LHVHU�EHZLUNW�HLQH�DXWRNULQH�HQGRWKHOLDOH�'HVWDELOLVLHUXQJ�PDWXUHU�%OXWJHIlVVH��'D�DQ�2UWHQDQJLRJHQHQ� 5HPRGHOLQJV� HLQH� HUK|KWH� $QJ��� ([SUHVVLRQ� ]X� EHREDFKWHQ� LVW�� ZLUG� ]XGHPDQJHQRPPHQ��GDVV�GLHVH�SRVWQDWDO�DOV�9RUDXVVHW]XQJ�I�U� GLH�9(*)�LQGX]LHUWH�$QJLRJHQHVHHUIRUGHUOLFK�LVW��0DLVRQSLHUUH HW�DO���������+RODVK HW�DO�������D�	�E���,Q�GHU�0DWXUDWLRQVSKDVHGHJUDGLHUHQ� $QJ���GHVWDELOLVLHUWH� *HIlVVH� RKQH� 9(*)� DSRSWRWLVFK� �ZLH� ZlKUHQG� GHU/XWHRO\VH� LP� 2YDU�� *RHGH HW� DO��� ������� VR� GDVV� HLQH� EHGDUIVDEKlQJLJH� )HLQDEVWLPPXQJHUP|JOLFKW�ZLUG��<DQFRSRXORV HW�DO���������'LH�$XVUHLIXQJ�ZLUG�EHJOHLWHW�YRQ�GHU�HQGRWKHOLDOHQ�6\QWKHVH�H[WUD]HOOXOlUHU�0DWUL[��(&0��'DV�UHLIH�%OXWJHIlVV RUJDQLVLHUW�VLFK�GDQQ�LQ� ,QWLPD��EHVWHKHQG�DXV�(&��DEOXPLQDO�XPJHEHQYRQ�HLQHU�IHLQHQ�%DVDOPHPEUDQ�XQG�(&0�DXV�.ROODJHQ�XQG�3URWHRJO\NDQHQ��GLH�DQ�HLQLJHQ6WHOOHQ� GXUFKEURFKHQ� LVW� XQG� HLQHQ� .RQWDNW� HUP|JOLFKW� ]X� GHQ� PXUDOHQ� =HOOHQ� GHU� 0HGLD�JODWWH� 0XVNHO]HOOHQ� RGHU� 3HUL]\WHQ��� 'LH� lXVVHUH� +�OOH� HLQHV� PDWXUHQ� %OXWJHIlVVHV�$GYHQWLWLD�� ELOGHQ� VFKOLHVVOLFK� )LEUREODVWHQ�� =ZLVFKHQ� GHQ� =HOOHQ� GHU� YHUVFKLHGHQHQ



(LQOHLWXQJ 6HLWH��
6FKLFKWHQ� HUHLJQHQ� VLFK� YLHOHUOHL� ,QWHUDNWLRQHQ�� DEHU� DXFK� ODWHUDOH� LQWHUHQGRWKHOLDOH=HOONRQWDNWH� VSLHOHQ� HLQH� ZLFKWLJH� IXQNWLRQHOOH� 5ROOH� EHL� GHU� 5HJXODWLRQ� YRQ� =HOOIRUP�3HUPHDELOLWlW�XQG�=HOOYHUKDOWHQ��5HYLHZ�YRQ�/DPSXJQDQL�	�'HMDQD��������9LHU� 0LWJOLHGHU� GHU� JURVVHQ� (SK�5H]HSWRUHQIDPLOLH� ELOGHQ� QHEHQ� GHQ� JHQDQQWHQ� 57.�)DPLOLHQ�9(*)�5����XQG�7LH�����GLH�GULWWH�ZLFKWLJH�HQGRWKHOLDOH�*UXSSH�PLW�DQJLRJHQHVH�DVVR]LLHUWHU�)XQNWLRQ��DNWXHOOHU�5HYLHZ�YRQ�*DOH�	�<DQFRSRXORV���������6LH�ZHUGHQ�DNWLYLHUWGXUFK�VRJHQDQQWH�(SKULQ�/LJDQGHQ��GLH�ZLH�LKUH�5H]HSWRUHQ�PHPEUDQVWlQGLJ�VLQG��:lKUHQGGHU�HPEU\RQDOHQ�.DSLOODUHQWZLFNOXQJ�]HLJHQ�VLH�HLQH�H[NOXVLYH�UH]LSURNH�([SUHVVLRQ�LQ�(&�(SKULQ�%�� LP� DUWHULHOOHQ� 7HLO�� VHLQ� (SK%��5H]HSWRU� XPJHNHKUW� LP� YHQ|VHQ� �:DQJ HW� DO���������(QWVSUHFKHQG�XQG�LQ�$QDORJLH�]XP�1HUYHQV\VWHP�ZLUG�DEJHOHLWHW��GDVV�GDV�5H]HSWRU�/LJDQGHQV\VWHP� DP� NDSLOODUHQ� hEHUJDQJ� GXUFK� ODWHUDOH� .RQWDNWH� GLH� DUWHULRYHQ|VH'LIIHUHQ]LHUXQJ� YHUPLWWHOW� XQG� HLQHU� 9HUPLVFKXQJ� YRUEHXJW� �<DQFRSRXORV HW� DO��� �����$GDPV HW�DO���������*DOH�	�<DQFRSRXORV���������(LQH�LP�DGXOWHQ�DXI�(&�DQJUHQ]HQGH�PXUDOH=HOOHQ� DXVJHZHLWHWH� (SKULQ�%��� �� (SK%��([SUHVVLRQ�� DEHU� DXFK� GDV� $XIWUHWHQ� GHU� DQGHUHQ7\SHQ� GHXWHW� DXI� ]XVlW]OLFKH� )XQNWLRQHQ� EHL� GHU� *HIlVVRUJDQLVDWLRQ� RGHU� 0DWXUDWLRQ�� GLHQLFKW�QXU�DXI�GLH�DUWHULRYHQ|VH�*UHQ]H�EHVFKUlQNW�VLQG�6ROLGH�7XPRUHQ�DE� HLQHU�*U|VVH�YRQ� HWZD� � PP�ZHUGHQ� QXU� LQVXIIL]LHQW� GXUFK�'LIIXVLRQV�YRUJlQJH�YHUVRUJW�� ,P�5DKPHQ�GHU�VHLW� ODQJHP�EHNDQQWHQ�7XPRUDQJLRJHQHVH LQGX]LHUW�GHU7XPRU� PDVVLY� VHLQH� 9DVNXODULVLHUXQJ� GXUFK� VSH]LILVFKH� $NWLYLHUXQJ� GHV� SK\VLRORJLVFKHQ:LUWVPHFKDQLVPXV� $QJLRJHQHVH�� (QWVSUHFKHQG� ODVVHQ� VLFK� 7XPRUHQ� DXFK� DOV� :XQGHQDXIIDVVHQ�� GLH� QLFKW� DEKHLOHQ� �'YRUDN�� ������� )ROJOLFK� EHGHXWHW�DQWLDQJLRJHQH ,QWHUYHQWLRQHLQH�$QWLWXPRUWKHUDSLH��GLH�ÄUHVLVWHQW�JHJHQ�GLH�(QWZLFNOXQJ�YRQ�5HVLVWHQ]HQ³�LVW��%RHKPHW� DO��� ������� GD� VLH� DXI� HLQHQ� SK\VLRORJLVFKHQ� 0HFKDQLVPXV� DE]LHOW�� DXFK� ZHQQ� VLFK� GLH$Q]HLFKHQ� PHKUHQ�� GDVV� VLFK� SDWKRORJLVFKH� XQG� SK\VLRORJLVFKH� $QJLRJHQHVH� XQG*HIlVVEHWWHQ� XQWHUVFKHLGHQ� �YJO�� &DUPHOLHW�� ������� =XGHP�PXVV� HLQVFKUlQNHQG� IHVWJHVWHOOWZHUGHQ�� GDVV� QLFKW� DOOH� 7XPRUHQ� JOHLFKHUPDVVHQ� DQJLRJHQHVH�DEKlQJLJ� VLQG�� ,QVEHVRQGHUH7XPRUHQ� JHULQJHU� :DFKVWXPVG\QDPLN� VRZLH� VWDUN� LQYDVLYH�� PHWDVWDVLHUHQGH� 9DULDQWHQZHUGHQ� GHVKDOE� HKHU� DOV� XQJHHLJQHWH� $QWLDQJLRJHQHVH�=LHOH� DQJHVHKHQ� �$XJXVWLQ�� ������=XGHP� JLEW� HV� QHXHUH� +LQZHLVH�� GDVV� H[SDQGLHUHQGH� 7XPRUHQ� EHVWHKHQGH� :LUWVJHIlVVH]XQlFKVW�HLQEH]LHKHQ��GLH�GDQQ�P|JOLFKHUZHLVH�DOV�$EZHKUPHFKDQLVPXV�GHJUDGLHUHQ��EHYRUHUVW� VHNXQGlU�PDVVLY� WXPRULQGX]LHUWH�$QJLRJHQHVH� HLQVHW]W� �+RODVK HW� DO��� ����D���9RUDXV�VLFKWOLFK� YHUOlXIW� 7XPRUZDFKVWXP� ZHGHU� DXVVFKOLHVVOLFK� QDFK� GLHVHP� Ä&RRSWLRQ³�.RQ]HSW
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QRFK� YLD� 7XPRUDQJLRJHQHVH�� VR� GDVV� GHU� JU|VVWH� 1XW]HQ� DQJHN�QGLJWHU� DQWLDQJLRJHQHU7XPRUWKHUDSLHQ� �]�%�� YRQ� (QWUHPHG� ,QF��� 5RFNYLOOH�� 0DU\ODQG�� 86$�� LQ� .RPELQDWLRQ� PLWHWDEOLHUWHQ�$QVlW]HQ�]X�HUZDUWHQ�VHLQ�ZLUG��VLHKH�5HYLHZ�YRQ�$XJXVWLQ��������(LQH�M�QJVW�HUVFKLHQHQH�6WXGLH�YRQ�(EHUKDUG HW�DO� ������ EHVWlWLJW�HLQH�PDQJHOQGH�*HIlVV�PDWXUDWLRQ� LQ�7XPRUHQ�PLW�HUKHEOLFKHU� LQGLYLGXHOOHU�9DULDQ]��6RPLW�EHVWHKW�GHU�ZHVHQWOLFKH8QWHUVFKLHG�]ZLVFKHQ�7XPRU�XQG�:LUWVJHIlVVEHWW�P|JOLFKHUZHLVH�ZHQLJHU�LQ�GHU�$NWLYLHUXQJGHV� (QGRWKHOV� DOV� YLHOPHKU� LP� 0DWXUDWLRQVJUDG�� 'DPLW� HU|IIQHQ� VLFK� QHXH� $QVDW]�P|JOLFKNHLWHQ� I�U� GLH� (QWZLFNOXQJ� YDVNXOlUHU� =LHOWHFKQLNHQ�� EHL� GHQHQ� WXPRUJHIlVVEHWW�VSH]LILVFK�HLQ�(IIHNWRU�PLW�EUHLWHU�]\WRWR[LVFKHU�:LUNXQJ�DGUHVVLHUW�ZLUG�
=XVDPPHQJHQRPPHQ� LVW� $QJLRJHQHVH� HLQ� GXUFK� HLQ� 1HW]ZHUN� LQGX]LHUHQGHU� XQGLQKLELHUHQGHU�)DNWRUHQ�VWUHQJ�NRQWUROOLHUWHU��EDODQFLHUWHU�3UR]HVV��+DQDKDQ�	�)RONPDQ�������,UXHOD�$ULVSH�	�'YRUDN���������=XU�)RUPLHUXQJ�IXQNWLRQHOOHU�*HIlVVH�PXVV�GLH�NRQ]HUWLHUWH([SUHVVLRQ� GHU� YDVNXOlU�VSH]LILVFKHQ� =\WRNLQH� GDEHL� UlXPOLFK�� ]HLWOLFK� XQG� NRQ]HQWUDWLRQV�EH]RJHQ�H[DNW�DEJHVWLPPW�VHLQ�.RQ]HQWULHUWH� VLFK� GLH� )RUVFKXQJ� ELVODQJ� YRUZLHJHQG� DXI� GLH� ,GHQWLIL]LHUXQJ� DQJLRJHQHU:DFKVWXPVIDNWRUHQ�� VR� JHUlW� ]XQHKPHQG� DOV� =LHO� GHU� DQJLRJHQHQ� $NWLYLHUXQJ� GLH(QGRWKHO]HOOH� VHOEVW� LQV� 9LVLHU�� 'LH� ,GHQWLIL]LHUXQJ� VSH]LILVFK� DQJLRJHQHVHDVVR]LLHUWH[SULPLHUWHU�5H]HSWRUW\URVLQNLQDVHQ�XQG�,QWHJULQKHWHURGLPHUH�KDW�]X�ZHVHQWOLFKHQ� ,PSXOVHQLQ�GHU�$QJLRJHQHVHIRUVFKXQJ�JHI�KUW�
��� 817(568&+81*�'(5�$1*,2*(1(6('DV�ELRORJLVFKH�3KlQRPHQ�$QJLRJHQHVH�LVW�HLQ�NRPSOH[HU�9RUJDQJ��GHQ�LQ�VHLQHU�*HVDPWKHLW]X�YHUVWHKHQ�HLQH�9LHO]DKO�YRQ�$QVlW]HQ�HUIRUGHUW��GLH�XQWHUVFKLHGOLFKH�$VSHNWH�DGUHVVLHUHQ�([HPSODULVFK�JHQDQQW�VHL�$QJLRJHQHVH�LQ�YHUVFKLHGHQHQ�SK\VLRORJLVFKHQ�XQG�SDWKRORJLVFKHQ6]HQDULHQ��GLH�YHUVFKLHGHQHQ�3KDVHQ�GHU�DQJLRJHQHQ�.DVNDGH��=HOO�=HOONRQWDNWH��+RPLQJ��GLH8QWHUVXFKXQJ� YRQ� 6WRIIZHFKVHOOHLVWXQJHQ� GHV� (QGRWKHOV� XQG� GHQ� ZHLWHUHQ� JHIlVVNRQVWL�WXLHUHQGHQ� =HOOHQ� RGHU� GHUHQ� 0DQLSXODWLRQ�� (QWVSUHFKHQG� VWHKHQ� LQ]ZLVFKHQ� ]DKOUHLFKHSK\VLRORJLVFKH�XQG�SDWKRORJLVFKH�$QJLRJHQHVHPRGHOOH�GLYHUVHU�6SH]LHV�LQ�YLYR XQG� LQ�YLWUR]XU�9HUI�JXQJ��'D]X�JHK|UHQ� LQ� YLYR�0RGHOOH�ZLH� GLH� XUVSU�QJOLFK� DYDVNXOlUH�.DQLQFKHQ�&RUQHD�� GLH� HPEU\RQDOH� &KRULR�$OODQWRLV�0HPEUDQ� GHV� +XKQV� �&$0��� GLH� SK\VLRORJLVFKH
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]\NOLVFKH�2YDUDQJLRJHQHVH�LP�&RUSXV�OXWHXP��&/���5HYDVNXODULVLHUXQJ� LQ�GHU� LVFKlPLVFKHQ+LQWHUH[WUHPLWlW�GHU�0DXV�VRZLH�]DKOUHLFKH�7XPRUPRGHOOH�QDFK�,PSODQWDWLRQ��(LQH�6RQGHU�VWHOOXQJ�QHKPHQ�GDEHL�H[�YLYR�0RGHOOH�ZLH�HWZD�NXOWLYLHUWH�%OXWJHIlVVDEVFKQLWWH�HLQ��,Q�YLWURVLQG� ]DKOUHLFKH� =HOONXOWXUPRGHOOH� HWDEOLHUW�� �EHU� GLH� DOOJHPHLQHQ� ]ZHLGLPHQVLRQDOHQ� (&�.XOWXUHQ��EHU�GLIIHUHQ]LHUWH�GUHLGLPHQVLRQDOH�6SURVVXQJ�VLPXOLHUHQGH�0RGHOOH�YRQ�(&�RGHU&RNXOWXUHQ� ]XVDPPHQ�PLW� DQGHUHQ�PXUDOHQ� =HOOHQ�� GLH� VLFK� ]X� 6SKlURLGHQ� LQ� *HOPDWUL]HVRUJDQLVLHUHQ� ELV� KLQ� ]X� VSH]LDOLVLHUWHQ� $VVD\V� ]XU� %HVWLPPXQJ� VSH]LILVFKHU� HQGRWKHOLDOHU(IIHNWRUIXQNWLRQHQ�ZLH�0LJUDWLRQ� QDFK�9HUOHW]XQJ� HLQHV� (&�0RQROD\HUV� RGHU� FKHPRWD[LV�YHUPLWWHOW��%R\GHQ�FKDPEHU���RGHU�3UROLIHUDWLRQ���+�7K\PLGLQLQNRUSRUDWLRQ��%UG8��=XP� HLQHQ� VLQG� VLH� 9RUDXVVHW]XQJ� I�U� GLH� &KDUDNWHULVLHUXQJ� GHV� ]XJUXQGHOLHJHQGHQ=HOOYHUKDOWHQV��]XP�DQGHUHQ�HUP|JOLFKHQ�VLH�GLH�IXQNWLRQHOOH�,GHQWLILNDWLRQ�XQG�hEHUSU�IXQJDQJLRJHQHVHVWLPXODWRULVFKHU�XQG�LQKLELWRULVFKHU�(IIHNWRUHQ��$OV�%HLVSLHO� I�U�3URWHLQDXIUHLQL�JXQJHQ�VWHKHQ�KLHU�GLH�HQGRJHQHQ�$QJLRJHQHVHLQKLELWRUHQ�$QJLRVWDWLQ��2
5HLOO\ HW�DO�������D	�E� XQG�(QGRVWDWLQ� �2
5HLOO\ HW� DO��� �������'D� HV� VLFK�EHL�EHLGHQ�XP�SURWHRO\WLVFKH�)UDJ�PHQWH�YRQ�XELTXLWlUHQ�3URWHLQHQ�DQGHUHU�)XQNWLRQ�KDQGHOW��ZlUHQ�VLH�DXI�JHQHWLVFKHP�:HJQLFKW� ]X� HUVFKOLHVVHQ��'LH�8QWHUVXFKXQJ� DQJLRJHQHU� (&� KDW� ]X� HLQHU� EHWUlFKWOLFKHQ�$Q]DKOZHLWHUHU� VWLPXODWRULVFK� XQG� LQKLELWRULVFK� DNWLYHU� 6XEVWDQ]HQ� JHI�KUW�� GLH� LP� HLQ]HOQHQ� KLHUDXI]XI�KUHQ�]X�ZHLW�I�KUW�
=XP�YROOVWlQGLJHQ�9HUVWlQGQLV� LVW� DEHU�GLH�$XINOlUXQJ� GHU� ]XJUXQGHOLHJHQGHQ�PROHNXODUHQ9RUJlQJH� HUIRUGHUOLFK�� 'HPHQWVSUHFKHQG� LVW� GLH� JHQRW\SLVFKH� &KDUDNWHULVLHUXQJ� GHVDQJLRJHQHQ� 3KlQRW\SV� YRQ� (&� GHU� LQLWLDOH� 6FKULWW� ]XU� ,GHQWLILNDWLRQ� QHXHU� (IIHNWRUHQ� GHUDQJLRJHQHQ�.DVNDGH��'D�GDV�9HUKDOWHQ�HLQHU�=HOOH�YRQ�GHUHQ�H[SULPLHUWHQ�*HQHQ�UHIOHNWLHUWXQG� GHWHUPLQLHUW� ZLUG�� JLOW� HV�� GLH� VSH]LILVFK� PLW� GHP� 3KlQRPHQ� YHUNQ�SIWHQ� *HQH� ]XLGHQWLIL]LHUHQ�� )�U� GLHVH� =LHOJUXSSH� NDQQ� HUZDUWHW� ZHUGHQ�� GDVV� VLFK� LKUH� ([SUHVVLRQVLJQLILNDQW� YRP� *UXQG]XVWDQG� XQWHUVFKHLGHW�� =XU� YDOLGHQ� 8QWHUVXFKXQJ� GLIIHUHQWLHOOHU*HQH[SUHVVLRQ� PXVV� HLQ� JHHLJQHWHV�� GLH� $QJLRJHQHVH� UHSUlVHQWLHUHQGHV� 0RGHOO� JHZlKOWZHUGHQ�� GD� QDFK� &DUXOOL HW� DO� ������ GHU� 9HUJOHLFK� ]ZHLHU� 3UREHQ� JUXQGVlW]OLFKH[SUHVVLRQHOOH�8QWHUVFKLHGH� LGHQWLIL]LHUW��XQG�ZHLWHU�� ,P�6LQQH�HLQHU� JXWHQ�%DVLV� VROOWHQ�GLH([SHULPHQWH� VR� HLQIDFK� XQG� UHSURGX]LHUEDU� VHLQ�� ZLH� P|JOLFK�� 'HU� WDWVlFKOLFKH� %H]XJLVROLHUWHU� .DQGLGDWHQ� ]XU� )UDJHVWHOOXQJ� EHGHXWHW� GLH� 1RWZHQGLJNHLW�� P|JOLFKVW� lKQOLFKH
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=XVWlQGH�]X�YHUJOHLFKHQ��XP�VR�DOOH�QLFKW�UHOHYDQWHQ�([SUHVVLRQVlQGHUXQJHQ�YRQ�YRUQKHUHLQ]X�HOLPLQLHUHQ�=ZDU�VLQG�DXI�JHQHWLVFKHP�:HJH�QHXH�.DQGLGDWHQ�YHUJOHLFKVZHLVH�OHLFKW�]X�LVROLHUHQ��GHUHQVSH]LILVFKH� )XQNWLRQ� LVW� DEHU� HUVW� VHNXQGlU� GXUFK� QDFKJHVFKDOWHWH� ([SHULPHQWH� ]XHUVFKOLHVVHQ�� LP� *HJHQVDW]� ]X� GHQ� NODVVLVFKHQ� 3URWHLQLVRODWLRQVYHUIDKUHQ�� ZR� PDQ� HLQHQ.DQGLGDWHQ�PLW�PHVVEDUHU�)XQNWLRQ��XQWHU�DOOHUGLQJV�KRKHP�$XIZDQG��]X�LGHQWLIL]LHUHQ�XQGLVROLHUHQ�WUDFKWHW��'DPLW�LVW�HV�EHL�LVROLHUWHQ�*HQNDQGLGDWHQ�XQXPJlQJOLFK��GLH�+\SRWKHVH�GHUWDWVlFKOLFKHQ� ,QYROYLHUXQJ� LQ�GHQ�EHWUHIIHQGHQ�3UR]HVV� LP�JHHLJQHWHQ�=HOO��RGHU�7LHUPRGHOO]X� �EHUSU�IHQ�� VR� GDVV� HLQ� HQWVSUHFKHQGHV� H[SHULPHQWHOOHV� 6\VWHP� ]XU� 9HUI�JXQJ� VWHKHQPXVV�
=LHO�GHU�$UEHLW(QWVSUHFKHQG� GLHVHQ� 9RU�EHUOHJXQJHQ� XQG� GD� JDQ]� DOOJHPHLQ� GHU� HQGRWKHOLDOH� DQJLRJHQH3KlQRW\S� DXI� PROHNXODUHU� (EHQH� FKDUDNWHULVLHUW� ZHUGHQ� VROOWH�� ZXUGH� DXI� GDV� HLQIDFKH]ZHLGLPHQVLRQDOH�=HOONXOWXUPRGHOO� DNWLYLHUWHU�� SUROLIHULHUHQGHU� (&� ]XU�FNJHJULIIHQ�� GLH�PLWZDFKVWXPVDUUHWLHUWHQ�� NRQIOXHQW� NRQWDNWLQKLELHUWHQ� (&� LP� 5XKH]XVWDQG� YHUJOLFKHQ� ZXUGHQ�1DFK�$XJXVWLQ�9RVV HW�DO� ������ XQG�.R]LDQ������� YHUKDOWHQ�VLFK�LQ�YLWUR NXOWLYLHUWH�(&�LQJXWHU�1lKHUXQJ�ZLH�XQGLIIHUHQ]LHUWH��DQ�GHU�6SLW]H�HLQHV�NDSLOODUHQ�6SURVVHV�SUROLIHULHUHQGH�DQJLRJHQH�(&� LQ�YLYR��1HEHQ�GHU�HLQIDFKHQ�5HDOLVLHUEDUNHLW�ERW�GDV�=HOONXOWXUPRGHOO� IHUQHUGLH� HQWVFKHLGHQGHQ� 9RUWHLOH� KRKHU� 5HSURGX]LHUEDUNHLW�� OHLFKWHU� 0DQLSXOLHUEDUNHLW� XQG� GDV3RWHQWLDO�TXDQWLWDWLYHU�8PVHW]XQJ�]X�DXVJHGHKQWHQ�.RQWUROOH[SHULPHQWHQ�'LH�:DKO�GHV�EDVDOHQ�DQJLRJHQHQ�6WLPXODWRUV�E)*)�ZDU�PRWLYLHUW� LQ�GHU�.RQVWLWXWLRQ�HLQHVDOOJHPHLQ� DNWLYLHUWHQ� =HOOVWDWXV� YRQ� (&� �YJO�� $XJXVWLQ� 9RVV HW� DO��� ������� GHU� HLQH� HQW�VSUHFKHQG� EUHLW� DQJHOHJWH�&KDUDNWHULVLHUXQJ� HUP|JOLFKW�� )ROJOLFK�ZXUGH� GHU� ]XP�9HUJOHLFKUXKHQGH� =HOOVWDWXV� NRQIOXHQWHU� (&� ]XVlW]OLFK� PLW� HLQHP� IXQNWLRQVQHXWUDOLVLHUHQGHQ� $QWL�N|USHU� JHJHQ� E)*)� YHUVWlUNW�� XP� HLQH� P|JOLFKVW� GHXWOLFKH� 'LIIHUHQ]� ]ZLVFKHQ� GLHVHQ=XVWlQGHQ�]X�HU]HXJHQ�VRZLH�]XU�.RPSHQVDWLRQ�GHU�%HREDFKWXQJ��GDVV�NXOWLYLHUWH�(&� WURW].RQWDNWLQKLELWLRQ�HLQH�JHULQJI�JLJH�DUWHIDNWXHOOH�%DVDODNWLYLWlW�DXIUHFKW�HUKDOWHQ��%DYLVRWWR HWDO���������&LQHV HW�DO���������
9HUVFKLHGHQH� 9HUIDKUHQ� ]XU� ,GHQWLILNDWLRQ� XQEHNDQQWHU� UHJXOLHUWHU� *HQH� VWHKHQ� ]XU� 9HUI��JXQJ�YRQ�GHQHQ�'LIIHUHQWLDO�'LVSOD\�GHU�YRUOLHJHQGHQ�$UEHLW�]XJUXQGH�JHOHJW�ZXUGH�
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'LH�)UDJHVWHOOXQJ�ZDU�GDEHL�GLH�PROHNXODUH�JHQHWLVFKH�&KDUDNWHULVLHUXQJ�GHU�DQJLRJHQHQ�(&PLW� GHP� =LHO�� QDFKIROJHQG� DXV� GHP� HUPLWWHOWHQ� .DQGLGDWHQSRRO� DQJLRJHQHVHUHOHYDQWH(IIHNWRUHQ�]X�LGHQWLIL]LHUHQ�XQG�GLHVH�QlKHU�]X�XQWHUVXFKHQ�
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�� 0$7(5,$/�81'�0(7+2'(1
��� &+(0,.$/,(1�81'�*(5b7(
&KHPLNDOLHQ&KHPLNDOLHQ� ZXUGHQ�� VRIHUQ� QLFKW� DQGHUV� YHUPHUNW�� LQ� S�D��� RGHU� UHLQVW�4XDOLWlW� YRQ� GHQ)LUPHQ�0HUFN��'DUPVWDGW���6HUYD�)HLQELRFKHPLND��+HLGHOEHUJ��XQG�6LJPD�$OGULFK�&KHPLH�'HLVHQKRIHQ��EH]RJHQ��=XU�+HUVWHOOXQJ�YRQ�/|VXQJHQ�ZXUGH�GRSSHOW�4XDU]JODV�GHVWLOOLHUWHV�ELGHVW�� RGHU� GG��� :DVVHU� YHUZHQGHW�� RSWLRQDO� ]XVlW]OLFK� '(3&�EHKDQGHOW� ��Å�� XQGDXWRNODYLHUW��'(3&�:DVVHU���-H�QDFK�$QJDEH�NDP�DXVVHUGHP�GXUFK�HLQHQ� ,RQHQDXVWDXVFKHUGHPLQHUDOLVLHUWHV��GHPLQ���:DVVHU�]XP�(LQVDW]�
*HUlWH %H]XJVTXHOOH%UXWVFKUDQN�&2��$XWR�=HUR +HUDHXV��+DQDX)RWRNDPHUD�&57�,QVWDQW�&DPHUD�7$�����3RODURLG� .UDQQLFK� *|WWLQJHQ+\EULGLVLHUXQJVRIHQ�29� %LRPHWUD��*|WWLQJHQ1DVVEORWDSSDUDWXU��I�U�:HVWHUQ�EORWV� +6,��6DQ�)UDQFLVFR3$*(�$SSDUDWXU�,%,�%DVH�5XQQHU������I�U�''�*HOH� .RGDN��6WXWWJDUW3$*(�$SSDUDWXU�0LQL�3URWHDQ��,,��I�U�:HVWHUQJHOH� %LR5DG��0�QFKHQS+�0HWHU�6FKRWW�&* ��� .UDQQLFK��*|WWLQJHQ3KRVSKRLPDJHU�*6�����0ROHFXODU�,PDJHU %LR5DG��0�QFKHQ3KRWRPHWHU��I�U�'1$� 3KDUPDFLD�%LRWHFK��)UHLEXUJ3KRWRPHWHU��I�U�3URWHLQH��(/,6$�3KRWRPHWHU��%HKULQJ� 3(�:DOODF��)UHLEXUJ6HTXHQFHU�$EL���� 3(�$SSOLHG�%LRV\VWHPV��:HLWHUVWDGW6HTXHQFHU�$EL���� 3(�$SSOLHG�%LRV\VWHPV��:HLWHUVWDGW6SDQQXQJVTXHOOH�+LJK�9ROWDJH�3RZHU�3DFN�3�� %LRPHWUD��*|WWLQJHQ6WHULOEDQN�/DPLQ�$LU�+/%���*6 +HUDHXV��+DQDX6]LQWLOODWLRQVPHVVJHUlW�:DOODF������/LTXLG�6]LQWLOODWLRQ�&RXQWHU 3(�:DOODF��)UHLEXUJ7KHUPRF\FOHU�5RERF\FOHU�*UDGLHQW��� 6WUDWDJHQH��+HLGHOEHUJ7KHUPRF\FOHU�812�7KHUPREORFN %LRPHWUD��*|WWLQJHQ7KHUPRF\FOHU�*HQH$PS�3&5�6\VWHP����� 3(�$SSOLHG�%LRV\VWHPV��:HLWHUVWDGW89�&URVVOLQNHU�89�6WUDWDOLQNHU����� 6WUDWJHQH��+HLGHOEHUJ89�7UDQVLOOXPLQDWRU����� QP��7\S�10����.0 ,QWDV��*|WWLQJHQ9DNXXPWURFNQXQJVDSSDUDWXU�I�U�''�3$*(�*HOH�7\S�96*(�������� %LRPHWUD��*|WWLQJHQ9LGHRGRNXPHQWDWLRQ�PLW�7KHUPRSULQWHU ,QWDV��*|WWLQJHQ=HQWULIXJH�6LJPD���� 0 6LJPD��2VWHURGH=HQWULIXJH�6LJPD�� . �� 6LJPD��2VWHURGH
6RQVWLJH�0DWHULDOLHQ�XQG�*HUlWH %H]XJVTXHOOH5|QWJHQILOP�.RGDN�%LR0D[�05��HLQVHLWJ�EHVFKLFKWHW ,QWDV��*|WWLQJHQ5|QWJHQILOP�.RGDN�;�20$7�%OXH�;%����EHLGVHLWLJ�EHVFKLFKWHW ,QWDV��*|WWLQJHQ
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5|QWJHQILOP�1()������EHLGVHLWLJ�EHVFKLFKWHW 1(1��.|OQ9HUVWlUNHUVFUHHQ�I�U�5|QWJHQNDVVHWWHQ�5HIOHFWLRQ�4/������� 1(1��.|OQ)LOP�6RIRUWELOG�7\S������3RODURLG� .UDQQLFK��*|WWLQJHQ6RIWZDUH VLHKH�/LVWH�XQWHU������
(Q]\PH�XQG�3URWHLQH %H]XJVTXHOOH%6$ 3DHVHO���/RUHL��+DQDX7U\SVLQ�I�U�=HOONXOWXUDUEHLWHQ 6LJPD��'HLVHQKRIHQ3URWHLQDVH . 6LJPD��'HLVHQKRIHQ3URWHLQDVHLQKLELWRUHQ�306)��$SURWLQLQ��/HXSHSWLQ��,QKLELWRU�&RFNWDLO 6LJPD��'HLVHQKRIHQ3URWHLQOlQJHQVWDQGDUG��3URWHLQ�&RORU�0DUNHU�:LGH�5DQJH 6LJPD��'HLVHQKRIHQ51DVLQ 3URPHJD��0DQQKHLP���/LIH�7HFKQRORJLHV��.DUOVUXKH�'1DVH , 5RFKH��0DQQKHLP5HYHUVH�7UDQVNULSWDVH�6XSHUVFULSW,,� /LIH�7HFKQRORJLHV��.DUOVUXKH5HYHUVH�7UDQVNULSWDVH�([SDQG� 5RFKH��0DQQKHLP5HYHUVH�7UDQVNULSWDVH�$09 5RFKH��0DQQKHLP5HYHUVH�7UDQVNULSWDVH�00/9 &ORQWHFK��+HLGHOEHUJ'1$�3RO\PHUDVH 7DT /LIH�7HFKQRORJLHV��.DUOVUXKH'1$�3RO\PHUDVH�7DT 3URPHJD��0DQQKHLP'1$�3RO\PHUDVH�7DT 5RFKH��0DQQKHLP'1$�3RO\PHUDVH�7DT 4LDJHQ��+LOGHQ'1$�3RO\PHUDVHQ�7DT��([�7DT 7D.D5D��-DSDQ'1$�3RO\PHUDVH�$PSOL7DT *ROG 3(�$SSOLHG�%LRV\VWHPV��:HLWHUVWDGW'1$�3RO\PHUDVH�0R%L7DT�.� 0R%L7HF��*|WWLQJHQ'1$�3RO\PHUDVH�0L[�6\QHUJ\����PLW�)HKOHUNRUUHNWXU� *HQH&UDIW��0�QVWHU'1$�3RO\PHUDVH�0L[�$GYDQWDJH��.OHQ7DT���PLW�)HKOHUNRUUHNWXU� &ORQWHFK��+HLGHOEHUJ'1$�3RO\PHUDVH�YHQW����PLW�)HKOHUNRUUHNWXU� 1HZ�(QJODQG�%LRODEV��)UDQNIXUW�0DLQ'1$�/LJDVH��7�� 5RFKH��0DQQKHLP7HUPLQDOH�7UDQVIHUDVH 5RFKH��0DQQKHLP5HVWULNWLRQVHQGRQXNOHDVHQ 5RFKH��0DQQKHLP���3KDUPDFLD�%LRWHFK��)UHLEXUJ��3URPHJD��0DQQKHLP�E)*)��+XPDQ��UHNRPELQDQW��1R�*����� 3URPHJD��0DQQKHLP
.LWV %H]XJVTXHOOH'HOWD� 51$�)LQJHUSULQWLQJ�.LW &ORQWHFK��+HLGHOEHUJ$GYDQWDJH�57�IRU�3&5�.LW &ORQWHFK��+HLGHOEHUJ7$�FORQLQJ�.LW ,QYLWURJHQ��1LHGHUODQGH7232��7$�FORQLQJ�.LW ,QYLWURJHQ��1LHGHUODQGH3&5�',*�3UREH�6\QWKHVLV�.LW 5RFKH��0DQQKHLP+LJK�3XUH�3&5�3URGXFW�3XULILFDWLRQ�.LW 5RFKH��0DQQKHLP*(1(&/($1�,,� .LW 'LDQRYD��+DPEXUJ4,$TXLFN� *HO�([WUDFWLRQ�.LW 4LDJHQ��+LOGHQ3ODVPLGH[WUDNWLRQV�.LWV��0LQL��0LGL�XQG�0D[L� 4LDJHQ��+LOGHQ51$�,VRODWLRQVNLW�51HDV\ 4LDJHQ��+LOGHQ5DQGRP�3ULPH�'1$�/DEHOOLQJ�6\VWHP /LIH�7HFKQRORJLHV��.DUOVUXKH�5HDG\�7R�*R� '1$�5DQGRP�3ULPH�/DEHOOLQJ�.LW��G&73� 3KDUPDFLD�%LRWHFK��)UHLEXUJ5HDG\�7R�*R� 7��3RO\QXFOHRWLGH�.LQDVH�.LW 3KDUPDFLD�%LRWHFK��)UHLEXUJ
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G5'7�XQG�%LJ'\H� 7HUPLQDWRU�&\FOH�6HTXHQFLQJ�5HDG\�5HDFWLRQ�.LW3(�$SSOLHG�%LRV\VWHPV��:HLWHUVWDGW4,$H[SUHVV���[�+LV7DJ�3URWHLQDXIUHLQLJXQJVV\VWHP��1L�17$��$JDURVH���6SLQ�&ROXPQV�4LDJHQ��+LOGHQ*HO&RGH��(�=LQF��5HYHUVLEOH�6WDLQ�.LW��3LHUFH� 3HUELR�6FLHQFH��%RQQ
7DE�����$QWLN|USHU$QWLN|USHU DXV %H]XJVTXHOOH 1R :HVWHUQ�EORWD�FDYHROLQ����,J*� .DQLQFKHQ 6DQWD�&UX]��+HLGHOEHUJ VF���� �����D�F�P\F�,J*���.ORQ��(��� 0DXV $GH��0�QFKHQ ������� ������
D�*67 =LHJH $PHUVKDP� 3KDUPDFLD%LRWHFK��)UHLEXUJ ������� ������D�SHQWD�+LV 0DXV 4LDJHQ��+LOGHQ ����� ������D�WHWUD�+LV 0DXV 4LDJHQ��+LOGHQ ����� ������D�9���,J �D� 0DXV ,QYLWURJHQ���1LHGHUODQGH 5������ ������D�.DQLQFKHQ�+53 =LHJH '$.2�$�6��'lQHPDUN 3���� ������D�0DXV�+53 .DQLQFKHQ '$.2�$�6��'lQHPDUN 3���� ���� ���D�=LHJH�+53 .DQLQFKHQ '$.2�$�6��'lQHPDUN 3���� ���� ���=HOONXOWXUD�ERYLQ�E)*)�,J*�.� 0DXV %LR]RO�8SVWDWH� %LRWHFK,QF���(FKLQJ ������ � �J�PO
��� =(//(1��3/$60,'(�81'�2/,*218./(27,'(
����� %DNWHULHQVWlPPH)ROJHQGH�WKHUPRNRPSHWHQWH�(��FROL =HOOVWlPPH ZXUGHQ�YHUZHQGHW� %H]XJVTXHOOH%/���'(��S/\V6�RQH�VKRW��FRPSHWHQW�FHOOV ,QYLWURJHQ��1LHGHUODQGH'+�D /LIH�7HFKQRORJLHV��.DUOVUXKH723������723����)��RQH�VKRW��FRPSHWHQW�FHOOV ,QYLWURJHQ��1LHGHUODQGH;/��EOXH�XOWUDFRPSHWHQW���FRPSHWHQW�FHOOV 6WUDWDJHQH��+HLGHOEHUJ
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����� =HOOLQLHQ�XQG�*HZHEH=HOOLQLHQ%$(& ERYLQH�$RUWHQHQGRWKHO]HOOHQ��3ULPlUNXOWXU+)LEUR KXPDQH�9RUKDXW�)LEUREODVWHQ��$7&&�1R�&5/�����+60& KXPDQH�JODWWH�0XVNHO]HOOHQ���3URPRFHOO��+HLGHOEHUJ�+09(& KXPDQH�PLNURYDVNXOlUH�(QGRWKHO]HOOHQ���&ORQWHFK��+HLGHOEHUJ�+89(& KXPDQH�1DEHOYHQHQ�(QGRWKHO]HOOHQ��3ULPlUNXOWXU0&)� KXPDQH�0DPPDNDU]LQRP]HOOHQ���&ORQWHFK��+HLGHOEHUJ�3DQF78 3DQFUHDV�7XPRU]HOOLQLH��'U��)UDXNH�$OYHV��+lPDWRORJLH�8QLNOLQLN�*|WWLQJHQ8��� KXPDQH�PRQR]\WlUH�7XPRU]HOOLQLH��$7&&�1R�&5/�����
*HZHEH��ERYLQ$RUWD��'�QQGDUP��+HU]��/HEHU��0LO]��0XVNHO��1LHUH��8WHUXV2YDU�&RUSXV�OXWHXP6lPWOLFKH� ERYLQHQ�*HZHEHSUREHQ�ZXUGHQ� LQQHUKDOE� YRQ� �� PLQ� QDFK� GHU� 6FKODFKWXQJ� GHUNOLQLVFK� JHVXQGHQ�� DGXOWHQ� 5LQGHU� HQWQRPPHQ� XQG� VRIRUW� LQ� IO�VVLJHP� 6WLFNVWRIIVFKRFNJHIURUHQ��'LH�*HOEN|USHUSUREHQ� �&/��ZXUGHQ� LQ� FD����� FP�6FKHLEHQ� DXI�7URFNHQHLVEHL� ±��q&� HLQJHIURUHQ�� 'LH� .ODVVLIL]LHUXQJ� GHV� RYDULHOOHQ� =\NOXVVWDQGHV� �6WDGLXP� IU�K�PLWWHO��VSlW��YJO��$XJXVWLQ HW�DO�������� HUIROJWH�GXUFK�]ZHL�XQDEKlQJLJH�%HREDFKWHU�DQKDQGGHU� &/� EHLGHU� 2YDULHQ�� 3UREHQ� YRQ� WUlFKWLJHQ� 7LHUHQ� RGHU� VROFKHQ� PLW� SDWKRORJLVFKHQ9HUlQGHUXQJHQ�GHU�ZHLEOLFKHQ�*HVFKOHFKWVRUJDQH�ZXUGHQ�DXVJHVFKORVVHQ�
*HZHEH��KXPDQ0DPPDWXPRUHQ������$�����$�����$����$������$��%OXW%HL� GHQ� YHUZHQGHWHQ� KXPDQHQ� 0DPPDJHZHEVWXPRUHQ� KDQGHOW� HV� VLFK� DXVQDKPVORV� XP$UFKLYPDWHULDO��3UREHH[WLUSDWH��E]Z��*HZHEH�DXV�7RWDODPSXWDWLRQHQ���GLH�LQ�6W�FNHQ��FD�����FP[����FP��LQQHUKDOE�YRQ��� PLQ�QDFK�GHU�(QWQDKPH�LQ�IO�VVLJHP�6WLFNVWRII�WLHIJHIURUHQ�ZXUGHQ�'LH�.ODVVLIL]LHUXQJ��*��*���GHU�([WLUSDWH�HUIROJWH�GXUFK�3DWKRORJHQ�GHV�8QLYHUVLWlWVNOLQLNXPV*|WWLQJHQ�� 'LH� %OXWSUREHQ� ZXUGHQ� JHVXQGHQ� DGXOWHQ� 3UREDQGHQ� GXUFK� 9HQHQSXQNWLRQ�$QWLNRDJXODQ]��&LWUDW��HQWQRPPHQ�XQG�DXI�(LV�XQPLWWHOEDU�]XU�51$�$XIUHLQLJXQJ��EHUI�KUW�
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����� 3ODVPLGH6WDQGDUGYHNWRUHQS&5�,, 7232��7$�FORQLQJ�.LW��,QYLWURJHQ��1LHGHUODQGH�S&5���� 7232��7$�FORQLQJ�.LW��,QYLWURJHQ��1LHGHUODQGH�
([SUHVVLRQVYHNWRUHQ=XU� FDUER[\WHUPLQDOHQ� �[�+LVWLGLQ�F�P\F�(SLWRS�)XVLRQVSURWHLQKHUVWHOOXQJ� XQG� SURNDU\RQ�WLVFKHQ�3URWHLQH[SUHVVLRQ�XQWHU�GHP�7UF�3URPRWHU�LQ�(��FROL�S7UF+LV� 7232��7$�FORQLQJ�.LW��,QYLWURJHQ��1LHGHUODQGH�
=XU� FDUER[\WHUPLQDOHQ� �[�+LVWLGLQ�F�P\F�(SLWRS�)XVLRQVSURWHLQKHUVWHOOXQJ� XQG� SURNDU\RQ�WLVFKHQ�3URWHLQH[SUHVVLRQ�XQWHU�GHP�7��3URPRWHU�LQ�(��FROL�S&5�7��&7 7232��7$�FORQLQJ�.LW��,QYLWURJHQ��1LHGHUODQGH�
=XU�DPLQRWHUPLQDOHQ�*67�)XVLRQVSURWHLQKHUVWHOOXQJ�XQG�SURNDU\RQWLVFKHQ�3URWHLQH[SUHVVLRQLQ�(��FROL�S*(;�.* 3KDUPDFLD�%LRWHFK��)UHLEXUJ
=XU� FDUER[\WHUPLQDOHQ� �[�+LVWLGLQ�9��(SLWRS�)XVLRQVSURWHLQKHUVWHOOXQJ� XQG� HXNDU\RQ�WLVFKHQ�3URWHLQH[SUHVVLRQ�GXUFK�7UDQVIHNWLRQ�LQ�6lXJHWLHU]HOOHQ�SF'1$����9��+LV�7232 7232��7$�FORQLQJ�.LW��,QYLWURJHQ��1LHGHUODQGH�
����� 2OLJRGHVR[\ULERQXNOHRWLGH'LH�2ULHQWLHUXQJ�GHU�3ULPHU� LQ�%H]XJ� DXI� HLQ�*HQ�RGHU� HLQH�9HNWRULQVHUWLRQVVWHOOH� LVW� DQ�GHQ.HQQEXFKVWDEHQ� )� �IRUZDUG�� XQG� 5� �UHYHUVH�� ]X� HUNHQQHQ�� ZREHL� DOOH� 3ULPHU� LQ� �¶o�¶�/HVHULFKWXQJ�DQJHJHEHQ�VLQG��'HU�3ULPHUQDPH�JLEW�DXFK�$XVNXQIW��EHU�GLH�6SH]LHV��YRQ�GHU�GLH6HTXHQ]�DEJHOHLWHW�ZXUGH��% ERYLQ��+ KXPDQ��0 PXULQ0XWDWLRQVVWHOOHQ�RGHU�JHPLVFKWH�%DVHQ��ZREEOH��VLQG�GXUFK�)HWWGUXFN�KHUYRUJHKREHQ�1 $�7�&�*��5 $�*��< &�7��0 $�&��. 7�*��6 &�*��: $�7��+ $�7�&��% 7�&�*�' $�7�*��9 $�&�*
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7DE�����'LIIHUHQWLDO�'LVSOD\�3ULPHU'LH�3�3ULPHU�VLQG�JHQEH]RJHQ�IRUZDUG�RULHQWLHUW��GLH�7�3ULPHU�HQWJHJHQJHVHW]W�''�3ULPHU 6HTXHQ] /lQJH3� ATTAACCCTCACTAAATGCTGGGGA ���ES3� ATTAACCCTCACTAAATCGGTCATAG ���ES3� ATTAACCCTCACTAAATGCTGGTAG ���ES3� ATTAACCCTCACTAAATGCTGGTAG ���ES3� ATTAACCCTCACTAAAGATCTGACTG ���ES3� ATTAACCCTCACTAAATGCTGGGTG ���ES3� ATTAACCCTCACTAAATGCTGTATG ���ES3� ATTAACCCTCACTAAATGGAGCTGG ���ES3� ATTAACCCTCACTAAATGTGGCAGG ���ES3�� ATTAACCCTCACTAAAGCACCGTCC ���ES7� CATTATGCTGAGTGATATCTTTTTTTTTAA ���ES7� CATTATGCTGAGTGATATCTTTTTTTTTAC ���ES7� CATTATGCTGAGTGATATCTTTTTTTTTAG ���ES7� CATTATGCTGAGTGATATCTTTTTTTTTCA ���ES7� CATTATGCTGAGTGATATCTTTTTTTTTCC ���ES7� CATTATGCTGAGTGATATCTTTTTTTTTCG ���ES7� CATTATGCTGAGTGATATCTTTTTTTTTGA ���ES7� CATTATGCTGAGTGATATCTTTTTTTTTGC ���ES7� CATTATGCTGAGTGATATCTTTTTTTTTGG ���ES
3&5�3ULPHU'LH� DQJHJHEHQHQ� $QQHDOLQJWHPSHUDWXUHQ� �7P�� YHUVWHKHQ� VLFK� DOV� GLH� ]XU� $PSOLILNDWLRQWDWVlFKOLFK�YHUZHQGHWHQ�%HGLQJXQJHQ��%HL�3ULPHUSDDUXQJHQ�PLW� XQWHUVFKLHGOLFKHQ�$QJDEHQZXUGH�GLH�QLHGULJHUH�7HPSHUDWXU�YHUZHQGHW�3ULPHU� ]XU� ([SUHVVLRQVNORQLHUXQJ� VLQG� LQ� GDV� /HVHUDVWHU� HLQJHSDVVW�� MH� QDFK� ([SUHVVLRQV�YHNWRU� H[�� RGHU� LQNOXVLYH�6WDUW�� �$7*��RGHU� 6WRSFRGRQ��'LH�3ULPHU� ]XU�+LVWLGLQ�$IILQLWlWV�DXIUHLQLJXQJ� �+LV�WDJ�� VLQG� GXUFK� ÃKLVµ� JHNHQQ]HLFKQHW�� GLH� ]XU� 6\QWKHVH� YRQ� *67�)XVLRQVSURWHLQHQ� WUDJHQ� ÃS*(;µ� �9HNWRUEH]HLFKQXQJ�� LP� 1DPHQ�� =XU� .ORQLHUXQJ� JHQXW]WH5HVWULNWLRQVVFKQLWWVWHOOHQ�VLQG�GXUFK�8QWHUVWUHLFKXQJ�JHNHQQ]HLFKQHW�
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7DE�����3&5�3ULPHU3&5�3ULPHU 6HTXHQ] 7P /lQJH+�E�$FWLQ����)� GGCATGGGTCAGAAGGAT ��q& ���ES+0�E�$FWLQ����5� GTGGTGGTGAAGCTGTA ��q& ���ES+0�E�$FWLQ�)� ACCGAGGCCCCCCTGAACCC ��q& ���ES+0�E�$FWLQ�5� GCTGGGGTGTTGAAGGTCTC ��q& ���ES+0�*$3'+�) ACCACAGTCCATGCCATCAC ��q& ���ES+0�*$3'+�5 TCCACCACCCTGTTGCTGTA ��q& ���ES0\F�)� ACACCATGGGAGCTGGTAAT ��q& ���ES0\F�)� GTTCTTTGAAAACTGAAT ��q& ���ES0\F�5� CTTCWTCGACTTYCAGACCCAAGGCAT ��q& ���ES0\F�5� GCATCCACCAWAWACTCT ��q& ���ES%�&DY���) CGTAGACTCAGAGGGACATC ��q& ���ES%�&DY���5 CGTGTTGATGCGGATATTGC ��q& ���ES%+�&DY���) TCAGCAATATCCGCATCAAC ��q& ���ES%�&DY���5 GAATTCTAACAGGTGTATGG ��q& ���ES+�&DY���5 CTTATCCATGCCGTGTCTG ��q& ���ES+%��������)� GACGTCTCCAGCCATGAAC ��q& ���ES+0��������)�KLV CGGTTTGGYACCCGGTTGGT ��q& ���ES+0��������)�KLV$7* ATGCGGTTTGGYACCCGGTTGGT ��q& ���ES+0��������)�S*(; TATATTCTAGAGCGGTTTGGCACCCGGTTGGT ��q& ���ES+%��������5� CTGTCTGAGCCAACCATGAA ��q& ���ES+��������5� CTTTCATTTGGTGATGCACG " ���ES+��������5� CGCACTCTCATCCTGAATTG ��q& ���ES+��������5� ACTTTGCTGGAGGAGTCTTC ��q& ���ES+��������5� TTCATTGCTGCGGGCCTTCG ��q& ���ES0��������5�KLV TCCCACAGTCACAAAGCGGC ��q& ���ES0��������5�S*(; ACACTCTCGAGTCCCACAGTCACAAAGCGGC ��q& ���ES+��������5�KLV TCCCACGGTGACAAAGCGGC ��q& ���ES+��������)� GAAGCTCAGAATGGCTCAGAA ��q& ���ES+��������)� GTGATAGTAGCAGCTCCGGC ��q& ���ES+��������)�KLV GCGGCGGCTGCAGCAGGAAC ��q& ���ES0��������)�KLV GCGGCAGCTGCAGCAGGACC ��q& ���ES
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3&5�3ULPHU 6HTXHQ] 7P /lQJH0��������)�KLV$7* ATGGCGGCAGCTGCAGCAGGACC ��q& ���ES0��������)�S*(; TATATTCTAGATGCGGCAGCTGCAGCAGGACC ��q& ���ES+��������5� AGATTTCTCCAGCCCCACAA ��q& ���ES+��������5� TGGTGAGAATTCGCTCACAG " ���ES+��������5�KLV GTACTTTTTCCATTCCATATCATCAGG ��q& ���ES0��������5�KLV GTACTGTTTCCATTCCATATCATCGGG ��q& ���ES0��������5�S*(; TCTGTCTCGAGGTACTGTTTCCATTCCATATC

ATCGGG ��q& ���ES+��������)� GTGGCCTTTCCTTGTTGTGT ��q& ���ES+��������)� TTGAATCGAATTTGGGGAAG ��q& ���ES+��������)� CGCTTCTGTCGTCCTACTCC " ���ES+��������)� CGGCAATTTGTCTTTTCCTT ��q& ���ES+��������)�KLV CCCAGTGCTTAGCATGAAGA ��q& ���ES+��������5� GGTTCCATTAGGCACATTCAA ��q& ���ES+��������5� CGGCAAGCAGATACATGAGA ��q& ���ES+��������5� CAGGACACGGAACCTGAAAT ��q& ���ES+��������5�KLV ATGGCCACCTCCAGGTGCAT ��q& ���ES+��������)� ACGTGCACTCCTCCAGTAGC " ���ES+��������)� GTAGCGGCTGCACGTCGT ��q& ���ES+��������)�KLV GCCCGCTATGAGGAGGTGAG ��q& ���ES0��������)�KLV GCCACATTCGAGGAGGTGAGCGTGCTG ��q& ���ES0��������)�KLV$7* ATGGCCACATTCGAGGAGGTGAG ��q& ���ES0��������)�S*(; AGAGATCTAGAGGCCACATTCGAGGAGGTGAG
CGTGCTG ��q& ���ES+��������5� CCTTCCAAGAATCACGTTCC ��q& ���ES0��������5�KLV GTCTTCAGAGAAGATCATC ��q& ���ES0��������5�S*(; AGAGACTCGAGGTCTTCAGAGAAGATCATC ��q& ���ES0��������5�KLV ATCTTCAGAGAACAACATTTCCAC ��q& ���ES+���������)� GGAGTTACGCACGTCCTGAT ��q& ���ES+0���������)� GMRGATGCTWGAGAAGATGG ��q& ���ES+0���������)�KLV GGGTGGTCTAAAGGAAAGGG ��q& ���ES+0���������)�KLV$7* ATGGGGTGGTCTAAAGGAAAGGG ��q& ���ES+0���������)�S*(; GAGGCTCTAGATGGGTGGTCTAAAGGAAAGGG ��q& ���ES
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3&5�3ULPHU 6HTXHQ] 7P /lQJH+���������5� TATTGAAGGGAACCGAGAGC ��q& ���ES+���������5� TGCTGAAGGGCTCAGAGTTT ��q& ���ES+���������5� TGGGAAGGATTCATTTGGAA ��q& ���ES+���������5� CCTCTCCTCTTTTTGGGCTT ��q& ���ES+0���������5� AGAGSCMTYGGAACWCTGGT ��q& ���ES0���������5�KLV TCTGGAAACTTTCTTCTTCT ��q& ���ES0���������5�S*(; CTCGCCTCGAGTCTGGAAACTTTCTTCTTCT ��q& ���ES+���������5�KLV TTTGGAATCTTTCTTCTTCT ��q& ���ES+�.,$$�����) GCGTGAACTGCTTCCTGC ��q& ���ES+�.,$$�����5 CATCCAGCCAAGAATACAAACA ��q& ���ES
7DE�����6HTXHQ]LHUSULPHU6HT�3ULPHU 6HTXHQ] 7P /lQJH7� TAATACGACTCACTATAGGG ��q& ���ES63� ATTTAGGTGACACTATAG " ���ES0��) GTAAAACGACGGCCAGT ��q& ���ES0��5 CAGGAAACAGCTATGAC ��q& ���ES7$3� TCGGATCCACTAGTAACGG ��q& ���ES7$3� CCAGTGTGATGGATATCTGC ��q& ���ESS7UF+LV) GAGGTATATATTAATGTATCG " ���ESS7UF+LV)� AGGAGGAATAAACCATGGCC ��q& ���ESS7UF+LV)� TCTGTGTGGGCACTCGACCG " ���ESS7UF+LV5 GATTTAATCTGTATCAGG " ���ESS7UF+LV5� CGACGGCGCTATTCAGATCC ��q& ���ESS7UF+LV5� AGACCGCTTCTGCGTTCTG " ���ESS*(;�) CCGGGAGCTGCATGTGTCAGAGG ��q& ���ESS*(;�5 GGGCTGGCAAGCCACGTTTGGTG ��q& ���ES
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7DE������¶�5$&(�3ULPHU5$&(�3ULPHU 6HTXHQ] /lQJH$QFKRU GTGTAGTCATGCAGTGATCGTACAG ���ES$QFKRU�G7�� GTGTAGTCATGCAGTGATCGTACAGTTTTTTTTTTTTTTTTV ���ES
��� .8/785%(',1*81*(1�921�(��&2/,1lKUPHGLHQ$OOH�1lKUPHGLHQ�ZXUGHQ��VRIHUQ�QLFKW�DQGHUV�DQJHJHEHQ��QDFK�GHQ�$QJDEHQ�GHV�+HUVWHOOHUVEHUHLWHW��'LH�$QWLELRWLND�VLQG�HUVW�EHL�$EN�KOXQJ�XQWHU���q&�GHQ�0HGLHQ�]X]XVHW]HQ�
62%�62&�0HGLXP��]XU�5HJHQHUDWLRQ�QDFK�7UDQVIRUPDWLRQ� ,QYLWURJHQ��1LHGHUODQGH�<7�0HGLXP�]XU�)O�VVLJNXOWXU�YRQ�(��FROL�LQNO��$PS������RSWLRQDO�&KORUDPSKHQLFRO���� /LIH�7HFKQRORJLHV��.DUOVUXKH/%�$JDUSODWWHQ��LQNO��$PS�������RSWLRQDO�PLW�,37*�;�*DO��E�Z�6HOHNWLRQ�/LIH�7HFKQRORJLHV��.DUOVUXKH
5HLFKKDOWLJHV�0HGLXP��$PS �����]XU�3URWHLQ�EHUH[SUHVVLRQ��I�U�� O���� J 7U\SWRQ�� J +HIHH[WUDNW� PO *O\FHULQ�������DG���� PO GG�:DVVHU�� PLQ�DXWRNODYLHUHQ�EHL���� q&
GD]X ��� PO 3KRVSKDWSXIIHU��VWHULOILOWULHUWDXV ���� J .+�32������ J .�+32�DG���� PO GG�:DVVHU
GD]X �� *OXFRVHO|VXQJ��������VWHULOILOWULHUW��� �J�PO $PSLFLOOLQ��VWHULOILOWULHUWDG����� PO GHPLQ�:DVVHU��DXWRNODYLHUW
.XOWLYLHUXQJ6lPWOLFKH�*ODVJHUlWVFKDIWHQ�XQG�KLW]HVWDELOHQ�3ODVWLNPDWHULDOLHQ�VRZLH�/|VXQJHQ�ZXUGHQ�EHL���q&�I�U��� PLQ�DXWRNODYLHUW��'LH�VRQVWLJHQ�3ODVWLNPDWHULDOLHQ�ZXUGHQ�VWHULO�YRP�+HUVWHOOHUEH]RJHQ��1LFKW�DXWRNODYLHUEDUH�/|VXQJHQ�ZXUGHQ�YRU�GHP�(LQVDW]�GXUFK���� �P�3RUHQZHLWH�)LOWHU� �0LOOLSRUH�� (VFKERUQ�� VWHULOILOWULHUW�� 'LH� .XOWLYLHUXQJVDUEHLWHQ� ZXUGHQ� DQ� HLQHU
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6WHULOEDQN� LP� $UEHLWVEHUHLFK� PLW� 6��*HQHKPLJXQJ� I�U� JHQWHFKQLVFKH� ([SHULPHQWHGXUFKJHI�KUW�'LH� $Q]XFKW� YRQ� (�� FROL�.RORQLHQ� HUIROJWH� DXI� /%�$JDUSODWWHQ� �$PS ����� EHL� ��q&� LP%UXWVFKUDQN� �EHU� 1DFKW�� )O�VVLJNXOWXUHQ� LQ� �<7�0HGLXP� �$PS ����� ZXUGHQ� ELV� � PO� LQ5HDJHQ]JOlVHUQ� LP� 6FK�WWHOVFKUDQN� EHL� ��q&� �EHU� 1DFKW� NXOWLYLHUW�� )�U� JU|�HUH� .XOWXU�YROXPLQD� ELV� ]X� ��� PO� ZXUGHQ� ��� PO�(UOHQPH\HUNROEHQ� PLW� 6FKLNDQH� RGHU� ��� PO�(LQZHJ]HOONXOWXUIODVFKHQ� YHUZHQGHW�� )�U� ��� PO�.XOWXUHQ� NDPHQ� � O�(UOHQPH\HUNROEHQ�PLW6FKLNDQH� ]XP�(LQVDW]�� )�U� GHQ� %/���'(��S/\V6�6WDPP� ]XU� 3URWHLQH[SUHVVLRQ� XQWHU� GHP7��3URPRWHU�ZXUGH��<7�0HGLXP� �$PS �����&KORUDPSKHQLFRO ���� YHUZHQGHW�� UHLFKKDOWLJHV0HGLXP��$PS �����]XU�3URWHLQ�EHUH[SUHVVLRQ�I�U�DOOH�DQGHUHQ�=HOOVWlPPH�
6WDPPKDOWXQJ$OOH� .ORQH� ZXUGHQ� DXI� $JDUSODWWHQ� EHL� �q&� LP� .�KOVFKUDQN� DXIEHZDKUW�� =XU/DQJ]HLWNXOWLYLHUXQJ�ZXUGHQ�GLH�=HOOHQ�LP�HQWVSUHFKHQGHQ�)O�VVLJPHGLXP�PLW�����*O\FHULQEHL�±��q&�JHODJHUW�
��� =(//.8/7850HGLHQ(%0�0HGLXP�I�U�+09(& &ORQHWLFV��%HOJLHQ(&*�9ROOPHGLXP�I�U�+89(&�(QGRWKHOLDO�&HOO�*URZWK�0HGLXP������ )&6� 3URPRFHOO��+HLGHOEHUJ+60&�9ROOPHGLXP�I�U�+60&�+XPDQ�6PRRWK�0XVFOH�&HOO�*URZWK�0HGLXP������)&6� 3URPRFHOO��+HLGHOEHUJ530,�0HGLXP�I�U�8��� /LIH�7HFKQRORJLHV��.DUOVUXKH'0(�9ROOPHGLXP�I�U�DOOH�VRQVWLJHQ�=HOOLQLHQ�'XOEHFFR�V�0RGLILHG�(DJOH�0HGLXP������ )&6�� 3URPRFHOO��+HLGHOEHUJ
)HWDOHV�.lOEHUVHUXP��)&6��KLW]HLQDNWLYLHUW� %LRFKURP��%HUOLQ+DQN�V�%XIIHUHG�6DOW�6ROXWLRQ��+%66� /LIH�7HFKQRORJLHV��.DUOVUXKH
.XOWLYLHUXQJ=HOONXOWXUDUEHLWHQ� ZXUGHQ� DQ� HLQHU� 6WHULOEDQN� XQWHU� 9HUZHQGXQJ� DXWRNODYLHUWHU� RGHU� VWHULOHUZRUEHQHU�(LQZHJPDWHULDOLHQ�YRUJHQRPPHQ��'LH�.XOWLYLHUXQJ�HUIROJWH�DXI�KDQGHOV�EOLFKHQDGKlVLYHQ�.XOWXUVFKDOHQ� ��� FP�  ��� FP�'XUFKPHVVHU�� )DOFRQ�� RGHU� LQ� )ODVFKHQ� LQ� HLQHP+HUlXV�%UXWVFKUDQN� XQWHU� &2��%HJDVXQJ� ����� XQG� ����� /XIWIHXFKWLJNHLW� EHL� ��q&�� 'LH
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YHUZHQGHWHQ�0HGLHQ� XQG� DQGHUH� /|VXQJHQ� ZXUGHQ� YRU� *HEUDXFK� DXI� ��q&� LP�:DVVHUEDGWHPSHULHUW�=XP�3DVVDJLHUHQ�GHU�=HOOHQ�ZXUGH�QDFK�0HGLXPDEQDKPH�XQG�]ZHLPDOLJHP�+%66�:DVFKHQHLQH�$EO|VXQJ�GHU�DGKlUHQWHQ�=HOOHQ�GXUFK�7U\SVLQLHUXQJ��� PO�7U\SVLQO|VXQJ�I�U�� PLQ�EHL��q��GXUFKJHI�KUW��'DQDFK�ZXUGHQ�GLH�=HOOHQ�LQ��� PO�0HGLXP�DXIJHQRPPHQ��I�U�� PLQ�EHL���� J� SHOOHWLHUW� XQG� DQVFKOLHVVHQG� LQ� �[� ELV� �[�9HUG�QQXQJ� LQ� �� PO� 0HGLXP� DXI� QHXH.XOWXUVFKDOHQ�DXVJHVlW�6SKlURLGH�YRQ�+89(&��+60&�RGHU�&RNXOWXUHQ�EHLGHU�ZXUGHQ�QDFK�EHVFKULHEHQHU�0HWKRGH�.RUII� 	� $XJXVWLQ�� ������ .RUII� 	� $XJXVWLQ�� ����� NXOWLYLHUW� XQG� ]XU� 51$�([WUDNWLRQJHHUQWHW�'LH�9HUZHQGXQJ�P\FRSODVPHQIUHLHU� =HOOHQ� ZXUGH� GXUFK� HLQH� PRQDWOLFKH� 5RXWLQHNRQWUROOHPLWWHOV�3&5��VLHKH��������VLFKHUJHVWHOOW�
/DJHUXQJ5|KUFKHQ� PLW� JHIURUHQHQ� =HOOHQ� ����
����� ZXUGHQ� LQ� IO�VVLJHP� 6WLFNVWRII� JHODJHUW�� =XU$Q]XFKW� ZXUGHQ� GLH� =HOOHQ� PLW� YRUJHZlUPHWHQ� 0HGLXP� DXIJHWDXW� XQG� LQ� �� PO.XOWXUIODVFKHQ�����FP���DQJH]RJHQ�=XP�(LQIULHUHQ�NXOWLYLHUWHU�=HOOHQ�ZXUGH�]XQlFKVW�ZLH�EHL�GHU�3DVVDJLHUXQJ�QDFK�$EQDKPHYRQ�0HGLXP�XQG�]ZHLPDOLJHP�+%66�:DVFKHQ�WU\SVLQLHUW�� LQ��� PO�0HGLXP�DXIJHQRPPHQXQG�SHOOHWLHUW��'DV�=HOOSHOOHW�ZXUGH�DXIJHQRPPHQ�LQ���� 0HGLXP��� )&6��)HWDOHV�.lOEHUVHUXP���� '062��'LPHWK\OVXOIR[LG�'LH� =HOO|VXQJ� ZXUGHQ� LQ� � PO� $OLTXRWV� LQ� 6FKUDXEGHFNHOU|KUFKHQ� �1DOJHQH� &U\RYLDOV�1DOJHQH�&RPSDQ\��86$���EHUI�KUW��XP�FD����q&�SUR�6WXQGH�DXI����q&�DEJHN�KOW�XQG�GDQQ�LQIO�VVLJHP�6WLFNVWRII�GDXHUKDIW�JHODJHUW�
��� 02/(.8/$5%,2/2*,6&+(�0(7+2'(1
����� 6WDQGDUGPHWKRGHQ'LH�HOHNWURSKRUHWLVFKH�$QDO\VH�YRQ�'1$�LQ�)ODFKEHWWHOHNWURSKRUHVHDSSDUDWXUHQ�ZXUGH�QDFK6DPEURRN HW� DO� ������ GXUFKJHI�KUW��hEOLFKHUZHLVH�ZXUGHQ���LJH�$JDURVHJHOH� XQWHU� ���[
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7%(�3XIIHU�YHUZHQGHW��$OV�/lQJHQVWDQGDUG�ZXUGH� LPPHU�GLH���� ES /HLWHU�YRQ�$PHUVKDP3KDUPDFLD�%LRWHFK��)UHLEXUJ��YHUZHQGHW��ZHQQ�QLFKW�DQGHUV�DQJHJHEHQ��=XU�([WUDNWLRQ�YRQ'1$�)UDJPHQWHQ�DXV�$JDURVHJHOHQ�ZXUGHQ�GDV�*(1(&/($1�,,� .LW��'LDQRYD��+DPEXUJ�XQG� GDV� 4,$TXLFN� *HO� ([WUDFWLRQ� .LW� �4LDJHQ�� +LOGHQ�� QDFK� GHUHQ� $QJDEHQ� YHUZHQGHW�.RQ]HQWUDWLRQVEHVWLPPXQJHQ� YRQ� 1XNOHLQVlXUHO|VXQJHQ� HUIROJWHQ� GXUFK� %HVWLPPXQJ� GHU2'��� LP�3KRWRPHWHU��'1$�/|VXQJHQ�ZXUGHQ�NXU]IULVWLJ�EHL��q&�JHODJHUW��ODQJIULVWLJ�MHGRFKEHL����q&�RGHU����q&��51$�/|VXQJHQ��=HOOSHOOHWV�XQG�*HZHEHSUREHQ�JUXQGVlW]OLFK�QXU�EHL����q&��'LH�0DQLSXODWLRQ� UHNRPELQDQWHU�'1$�PLW�5HVWULNWLRQVHQGRQXNOHDVHQ��'1$�/LJDVHQ�7��/LJDVHQ��XQG�'1$�3RO\PHUDVH�RULHQWLHUWH�VLFK�DQ�GHQ�$QJDEHQ�GHV�+HUVWHOOHUV�
����� .ORQLHUXQJ=XU�.ORQLHUXQJ�ZXUGH�QDFK�$QJDEHQ�GHV�+HUVWHOOHUV�GDV�7$�FORQLQJ�.LW�YHUZHQGHW�� VSlWHU�QDFK�GHVVHQ�0DUNWHLQI�KUXQJ��GDV�7232��7$�FORQLQJ�.LW��EHLGH� ,QYLWURJHQ��1LHGHUODQGH��%HLGH�.LWV�EDVLHUHQ�DXI�OLQHDULVLHUWHQ�9HNWRUHQ�PLW�HLQHP��¶�WHUPLQDOHQ�7�hEHUKDQJ��ZHOFKHUDOV� NRKlVLYHV� (QGH� I�U� 3&5�3URGXNWH� PLW� HLQHP� YRQ� 7DT�3RO\PHUDVHQ� DXWRPDWLVFKV\QWKHWLVLHUWHQ� �¶�WHUPLQDOHQ� $�hEHUKDQJ� �&ODUN�� ����� IXQJLHUW�� 'D� OHHUH� 9HNWRUHQ� NDXPUHOLJLHUHQ� N|QQHQ�� ZLUG� HLQH� KRKH� .ORQLHUXQJVHIIL]LHQ]� HU]LHOW�� 'LH� HQWKDOWHQHQ� 9HNWRUHQS&5 ,,� RGHU� S&5 ���� ZXUGHQ� ]XU� VWDQGDUGPlVVLJHQ� .ORQLHUXQJ� GHU� ''�5HDPSOLILNDWH� XQGDOOHU� ]X� VHTXHQ]LHUHQGHQ� 3&5�3URGXNWH� YHUZHQGHW�� 6LH� HUODXEWHQ� HLQH� EODX�ZHLVV�6HOHNWLRQDXI� $JDUSODWWHQ� PLW� ,37*�;�*DO� �(�� FROL 6WDPP� 723 ��)��� UHVSHNWLYH� ;�*DO� �723 ����9RUUDXVVHW]XQJ� ZDUHQ� IULVFKH� 3&5�3URGXNWH� ELV� ]X� �� K�� GLH� LP� 6LQQH� HLQHV� YROOVWlQGLJHQ6\QWKHVHDEVFKOXVVHV� HLQHQ� WHUPLQDOHQ� (ORQJDWLRQVVFKULWW� YRQ� ��q&� I�U� �� PLQ� GXUFKODXIHQKDEHQ��bOWHUH� 3&5�3URGXNWH�ZXUGHQ� QDFK� HUQHXWHU� =XJDEH� YRQ� (Q]\P� GXUFK�'XUFKODXIHQHLQHV� $PSOLILNDWLRQV]\NOXVVHV� HQWVSUHFKHQG� SUlSDULHUW�� 'LH� XQWHU� 9HUZHQGXQJ� YRQ� 7DT�(Q]\PJHPLVFKHQ� PLW� HLQHU� )HKOHUNRUUHNWXUNRPSRQHQWH� �]�%�� .OHQ�7DT�� 6\QHUJ\�7DT�DPSOLIL]LHUWH�'1$�HUZLHV�VLFK�HEHQIDOOV�DOV�7$�NORQLHUEDU�
/LJDWLRQ ��� �O IULVFKHV�3&5�3URGXNW� �O 7232¥�7$�9HNWRU�(Q]\PJHPLVFK�PLW�3XIIHUDG�� �O :DVVHU� PLQ�EHL�57�/LJDWLRQDXI�(LV
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7UDQVIRUPDWLRQ� �O /LJDWLRQVDQVDW]� �O 0HUFDSWRHWKDQRODOLTXRW 723 ���RGHU�723 ��)��NRPSHWHQWH�=HOOHQ�� PLQ�DXI�(LV�� VHF�EHL���q&�+LW]HVFKRFN��:DVVHUEDG�� PLQ�DXI�(LV���� �O 62&�0HGLXP��57��� PLQ�EHL���q&��5HJHQHUDWLRQ���� �O DXVSODWWLHUW�DXI�$JDUSODWWHQ�EHU�1DFKW�EHL���q&�LQNXELHUHQ
1DFK� %HGDUI� OLHVVHQ� VLFK� SRVLWLYH� .ORQH� SHU� 6FUHHQLQJ�3&5� LGHQWLIL]LHUHQ�� LQGHP� GLHDXVJHZlKOWHQ�.RORQLHQ�PLWWHOV�HLQHU�3LSHWWHQVSLW]H�]XQlFKVW�DXI�$JDUSODWWHQ�XQG�GDQQ�LQ�GHQNRUUHVSRQGLHUHQGHQ�3&5�5HDNWLRQVDQVDW]��EHUWUDJHQ�ZXUGHQ��)�U�GLHVH�6WDQGDUG�3&5��VLHKH������� NDP� �EOLFKHUZHLVH� GDV� GLH� 9HNWRULQVHUWLRQVVWHOOH� IODQNLHUHQGH� 3ULPHUSDDU� 7$3 ����VLHKH� ������� ]XP� (LQVDW]�� 'LH� 2ULHQWLHUXQJ� GHV� ,QVHUWV� NRQQWH� GXUFK� .RPELQDWLRQ� HLQHVVSH]LVFKHQ�3ULPHUV�GHV�,QVHUWV�PLW�HLQHP�IODQNLHUHQGHQ�3ULPHU�GHV�9HNWRUV�HUPLWWHOW�ZHUGHQ�
����� ,VRODWLRQ�XQG�$XIUHLQLJXQJ�YRQ�1XNOHLQVlXUHQ3ODVPLGSUlSDUDWLRQ5RXWLQHPlVVLJ�HLQJHVHW]W�ZXUGHQ�GLH�3ODVPLGLVRODWLRQVNLWV�GHU�)LUPD�4LDJHQ��+LOGHQ��LQ�GHQ0DVVWlEHQ� Ã0LQLµ�� Ã0LGLµ� XQG� Ã0D[Lµ� QDFK� +HUVWHOOHUSURWRNROOHQ�� *UXQGODJH� I�U� GLH$XIUHLQLJXQJ� ZDUHQ� =HOOSHOOHWV� DXV� �EHU 1DFKW�(� FROL�.XOWXUHQ� YRQ� � PO�� ELV� ��� POUHVSHNWLYH�ELV���� PO�I�U�GLH�HQWVSUHFKHQGHQ�0DVVWlEH��8P�ZHLWHUH�HQ]\PDWLVFKH�0RGLILND�WLRQHQ�]X�HUP|JOLFKHQ��ZXUGH�GLH�'1$�DEZHLFKHQG�YRP�3URWRNROO� LQ���� �O�'(3&�:DVVHUHOXLHUW� RGHU� I�U� GLH� JU|VVHUHQ� .LWV� QDFK� GHP� )lOOHQ� XQG� :DVFKHQ� LQ� HLQHP� JHHLJQHWHQ9ROXPHQ�'(3&�:DVVHUV�DXIJHQRPPHQ�
*HVDPW�51$8P�GLH�51DVH�$NWLYLWlWHQ�]X�PLQLPLHUHQ��ZXUGHQ�KLW]VWHULOLVLHUWH� ����q&� I�U� � K� ÃEDFNHQµ�*ODVJHUlWH� YHUZHQGHW��51DVH�DUPH�(LQZHJPDWHULDOLHQ�XQG�5HDJHQ]LHQ��'(3&�:DVVHU� ]XP$QVHW]HQ�YRQ�/|VXQJHQ��'HU�'(3&�=XVDW]���Å��LQDNWLYLHUW�51DVHQ�GXUFK�NRYDOHQWH�0RGLIL�NDWLRQHQ� XQG ZLUG� QDFK� ,QNXEDWLRQ� �EHU� 1DFKW� GXUFK� $XWRNODYLHUHQ� VHOEVW� YROOVWlQGLJLQDNWLYLHUW�� (V� ZXUGH� ]�JLJ� XQG� JHN�KOW� DXI� (LV� JHDUEHLWHW� XQG� GDEHL� (W2+�GHVLQIL]LHUWH(LQZHJKDQGVFKXKH�JHWUDJHQ�
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=XU� 51$�([WUDNWLRQ� ZXUGH� GDV� DXI� GLH� NRPELQLHUWH� *7&�3KHQRO�&KORURIRUP� 0HWKRGH�&KRPF]\QVNL� 	� 6DFFKL�� ����� EDVLHUHQGH� 5HDJHQ]� SHT*2/'� 51$� 3XUH�� GHU� )LUPD3HTODE��(UODQJHQ��QDFK�GHUHQ�3URWRNROO�YHUZHQGHW��9HUHLQIDFKW�ZXUGH�QXU� HLQ�:DVFKVFKULWWPLW����LJHP�(W2+�GXUFKJHI�KUW�XQG�GLH�51$�LQ�'(3&�:DVVHU�DXIJHQRPPHQ��=XU�51$�([WUDNWLRQ� DXV� %OXW� NDP� GDV� 51HDV\�,VRODWLRQVNLW� YRQ� 4LDJHQ� �+LOGHQ�� ]XP� (LQVDW]�=HOOJHZHEH� ZXUGH� XQWHU� IO�VVLJHP� 6WLFNVWRII� LP�.HUDPLNP|UVHU�PLW� GHP� 3LVWLOO� ]X� 3XOYHUJHPDKOHQ�XQG�GDQQ�GLUHNW�LQ�GDV�3HTODE�5HDJHQ]��EHUI�KUW��$XI���� PJ�*HZHEH�NDPHQ�� PO5HDJHQ]�� )�U� GLH� 3%6�JHZDVFKHQHQ� XQG� PLWWHOV� *XPPLVSDWHO� JHHUQWHWHQ� XQG� EHL� ���[JSHOOHWLHUWHQ�DGKlUHQWHQ�*HZHEHNXOWXU]HOOHQ�ZDU�GDV�9HUKlOWQLV�����NRQIOXHQWH��� FP��.XOWXU�VFKDOHQ�HQWVSUHFKHQG����
��� (QGRWKHO]HOOHQ�SUR�0LOOLOLWHU�5HDJHQ]�
6lXOHQUHLQLJXQJ=XU� 5HLQLJXQJ� YRQ� '1$� LQ� ZlVVULJHU� /|VXQJ� ELHWHW� 3KDUPDFLD� %LRWHFK� �)UHLEXUJ�� GDV0LUFR6SLQ� 6HSKDFU\O +5 &ROXPQ�6\VWHP� LQ� GUHL� YHUVFKLHGHQHQ� 7UHQQJUHQ]HQ� DQ�� (VEDVLHUW� DXI� =HQWULIXJHQU|KUFKHQ� JHSDFNW� PLW� HLQHP� 6HSKDFU\O��*HO�� ZHOFKHV� GLH� 3URGXNWHSDVVLHUHQ�OlVVW��ZlKUHQG�NOHLQHUH�9HUXQUHLQLJXQJHQ�]XU�FNJHKDOWHQ�ZHUGHQ�6���� +5�6lXOHQ� ZXUGHQ� ]XP� 8PSXIIHUQ� XQG� (QWIHUQHQ� YRQ� QLFKW�LQNRUSRULHUWHQ1XNOHRWLGHQ� YHUZHQGHW�� 6���� +5� XQG� 6���� +5� ]XU� $EWUHQQXQJ� YRQ� �EHUVFK�VVLJHQ3ULPHUQ��$OWHUQDWLY�]X�GHQ�6���� +5�6lXOHQ�ZXUGHQ�&HQWULIOH[�6lXOHQ�GHU�)LUPD�0R%L7HF�*|WWLQJHQ��PLW�GHP�JOHLFKHQ�3URWRNROO�YHUZHQGHW�� PLQ�EHL����[J�YRU]HQWULIXJLHUHQ��(QWIHUQHQ�GHV�7(�3XIIHUV�������� �O 3UREHO|VXQJ� PLQ�EHL����[J�]HQWULIXJLHUHQ$OWHUQDWLYH�5HLQLJXQJVV\WHPH�ZLH�]�%��GDV�+LJK�3XUH�3&5�3URGXFW�3XULILFDWLRQ�.LW��5RFKH�0DQQKHLP��ELQGHQ�GLH�'1$�DE���� ES� LQ�HLQHU�=HQWULIXJHQVlXOH�VSH]LILVFK�DQ�HLQHU�6LOLFD�PDWUL[� LQ�$QZHVHQKHLW� HLQHV� FKDRWURSHQ�6DO]HV� �]HUVW|UW� GLH�2UJDQLVDWLRQ� GHU�+\GUDWK�OOH��1DFK� ]ZHL� :DVFKVFKULWWHQ�� EHL� GHQHQ� GDV� (Q]\P�� �EHUVFK�VVLJH� 3ULPHU� XQG� GHU� 3XIIHUHQWIHUQW�ZHUGHQ��ZLUG�GLH�'1$�ZLHGHU�HOXLHUW�XQG�LVW�I�U�)ROJHUHDNWLRQHQ�YRUEHUHLWHW�
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FD�����O 3&5�3URGXNW���� �O %LQGXQJVSXIIHU����� USP�I�U��� VHF��� �O :DVFKSXIIHU����� USP�I�U��� VHF��� �O :DVFKSXIIHU����� USP�I�U��� VHFFD�����O '(3&�:DVVHU����� USP�I�U��� VHF��(OXWLRQ

)lOOXQJ�YRQ�1XNOHLQVlXUHQ=XU� .RQ]HQWUDWLRQ� XQG� 5HLQLJXQJ� N|QQHQ� 1XNOHLQVlXUHQ� DXV� HLQHU� ZlVVULJHQ� /|VXQJ� PLW(WKDQRO�JHIlOOW�ZHUGHQ�)lOOXQJ� �[�9RO '1$�/|VXQJ��HIIHNWLY�DE���� �O��[�9RO �����(WKDQRO�����9RO �0 1D�$FHWDWDOWHUQDWLY ���0 1+��$FHWDWPLQG���K����q&�RGHU����q&�IlOOHQ�����[J�EHL��q&�I�U��� PLQ�]HQWULIXJLHUHQ3HOOHW�PLW��� (WKDQRO��'1$�RGHU ��� (WKDQRO��51$��ZDVFKHQ�����[J�EHL��q&�I�U��� PLQ�]HQWULIXJLHUHQ3HOOHW�WURFNQHQ�XQG�LQ�DGlTXDWHU 0HQJH�:DVVHU�DXIQHKPHQ
����� 1RUWKHUQ�%ORW'HQDWXULHUHQGH�*HOH=XU�HOHNWURSKRUHWLVFKHQ�$XIWUHQQXQJ�GHU�51$�ZXUGHQ���LJH�GHQDWXULHUHQGH�$JDURVHJHOH�LQHLQHU� DXVVFKOLHVVOLFK� GD]X� YHUZHQGHWHQ�$SSDUDWXU� �*HO�� ����� [� ����� [� ��� FP�� YRQ�0:*�%LRWHFK��(EHUVEHUJ���GLH�]XYRU�LQ�� 0�3HUFKORUVlXUH��+&O2����EHU�1DFKW�JHUHLQLJW�ZXUGH��EHL��� 9�JHIDKUHQ���[�0236�3XIIHU���� 0 0236�� P0 1D$FHWDW�� P0 ('7$PLW�'(3&�:DVVHU�DQJHVHW]WHLQVWHOOHQ�DXI�S+ � PLW�1D2+DXWRNODYLHUHQ
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*HO� �� $JDURVH�[ 0236�3XIIHU���� )RUPDOGHK\GPLW�'(3&�:DVVHU�DQJHVHW]W/DXISXIIHU� �[ 0236�3XIIHU���� )RUPDOGHK\GPLW�'(3&�:DVVHU�DQJHVHW]W/DGHSXIIHU� �� �J 51$��� )RUPDPLG���� )RUPDOGHK\G�[ 0236�3XIIHU����� 6FKZHUHO|VXQJ�� PLQ�EHL���q&�GHQDWXULHUHQDOWHUQDWLY � PLQ�EHL���q&� PLQ�(LV��DE]HQWULIXJLHUHQ��ODGHQ,Q� GHU� YHUZHQGHWHQ�*HODSSDUDWXU� OLHVVHQ� VLFK� LP� ���7DVFKHQ�0DVVWDE� MHZHLOV� ELV� ]X� �� �O*HVDPWYROXPHQ� ODGHQ�� :DU� GLH� 51$� QLFKW� DXVUHLFKHQG� NRQ]HQWULHUW�� ZXUGHQ� DOOH� 3UREHQJHIlOOW��RKQH�]X�ZDVFKHQ���XP�HLQHQ�JOHLFKPlVVLJHQ�/DXI�]X�JHZlKUOHLVWHQ�
%ORWWHQ1DFK� DEJHVFKORVVHQHP� /DXI� ZXUGHQ� GLH� 51$�*HOH� YRU� GHP� %ORWWHQ� � PDO� I�U� �� PLQ� LQELGHVWLOOLHUWHP�:DVVHU�DXI�GHP�6FK�WWHOWLVFK�JHZDVFKHQ��XP�GDV�)RUPDOGHK\G�]X�HQWIHUQHQ�'HU� 51$�7UDQVIHU� DXI� GLH� XQJHODGHQH� 1\ORQPHPEUDQ� +\ERQG 1� �$PHUVKDP�� %UDXQ�VFKZHLJ�� HUIROJWH� QDFK� GHP� YHUWLNDOHQ� .DSLOODUEORWSULQ]LS� PLWWHOV� :KDWPDQSDSLHU �00�%LRPHWUD�� *|WWLQJHQ�� XQG� =HOOVWRIISDSLHU� �EHU� 1DFKW�� $OV� PRELOH� 3KDVH� ZXUGH� ��[ 66&YHUZHQGHW�'LH�WUDQVIHULHUWH�51$�ZXUGH�DXI�GHU�LQ����[ 66&�JHZDVFKHQHQ��IHXFKWHQ�0HPEUDQ�PLW�HLQHP89�&URVVOLQNHU� �89� 6WUDWDOLQNHU� ������ 6WUDWJHQH�� +HLGHOEHUJ�� IL[LHUW�� (LQH� .RQWUROOHJOHLFKPlVVLJHU� %HODGXQJ� HUIROJW� GXUFK� $XIOHJHQ� GHU� IHXFKWHQ� 0HPEUDQHQ� DXI� GHQ� 89�7UDQVLOOXPLQDWRU����� QP��PLW�GHU�51$�6HLWH ]XP�89�/LFKW�JHZDQGW��ZHOFKHV�GLH�51$�]XPIOXRUHV]LHUHQ�DQUHJW�XQG�SHU�3RODURLGIRWR�GRNXPHQWLHUW�ZXUGH� �YJO��%XHVV HW�DO����������'LHDQVFKOLHVVHQG�K\EULGLVLHUXQJVIHUWLJHQ�0HPEUDQHQ�ZXUGHQ�EHL�57�JHWURFNQHW�XQG�JHODJHUW�
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5DGLRDNWLYH�6RQGHQPDUNLHUXQJ=XU� +HUVWHOOXQJ� YRQ� UDGLRDNWLY� PDUNLHUWHQ� 6RQGHQ� I�U� GLH� VSH]LILVFKH� +\EULGLVLHUXQJ� PLWPHPEUDQJHEXQGHQHU� 51$� ZXUGH� GDV� 5HDG\�7R�*R� 5DQGRP�3ULPH�/DEHOOLQJ� .LW�3KDUPDFLD� %LRWHFK�� )UHLEXUJ�� QDFK� 3URWRNROO� YHUZHQGHW�� (V� IXQNWLRQLHUW� DXI� GHU� %DVLV� GHU%LQGXQJ� YRQ� =XIDOOV�+H[DPHUHQ� DOV� 3ULPHU�� DQ� GLH� VLFK� LQ� HLQHP� (ORQJDWLRQVVFKULWW� HLQH*HJHQVWUDQJV\QWKHVH� GXUFK� HLQH� 7��3RO\PHUDVH� DQVFKOLHVVW�� LQ� GHU� GLH� ��3�PDUNLHUWHQ� D�G&73�1XNOHRWLGH� �$PHUVKDP�� %UDXQVFKZHLJ�� LQNRUSRULHUW� ZHUGHQ�� 2EZRKO� VLFK� VRZRKO3&5�3URGXNWH� DOV� DXFK� 3ODVPLG�'1$� VLFK� DOV� 6RQGH� HLJQHWHQ�� ZXUGH� QDFK� 0|JOLFKNHLWLPPHU�GLH�9HUZHQGXQJ�YRQ�3&5�3URGXNWHQ�YRUJH]RJHQ��GD�VLH�NHLQH�XQVSH]LILVFK�ELQGHQGHQ9HNWRUEHUHLFKH� DXIZHLVW�� 'HQQRFK� OLHVV� VLFK� EHL� 3ODVPLGVRQGHQ� NHLQ� K|KHUHU� +LQWHUJUXQGIHVWVWHOOHQ�0DUNLHUXQJVUHDNWLRQ�I�U�3&5�3URGXNWH�XQG�3ODVPLGH�5HDNWLRQVJHPLVFK�/\RSKLOLVDW��7��3RO\PHUDVH�XQG�3XIIHU���� �O '(3&�:DVVHU����� PLQ�EHL�57�UHNRQVWLWXLHUHQ

����� QJ 3&5�3URGXNW��XQDXIJHUHLQLJW��DEHU�RKQH�1HEHQSURGXNWH�RGHU�������� QJ 3ODVPLGDG��� �O '(3&�:DVVHU� PLQ���q&�GHQDWXULHUHQ��� PLQ�(LV]XVDPPHQJHEHQ�� �O D��3�G&73������ &L�PPRO��$PHUVKDP�3KDUPDFLD�%LRWHFK��)U������� PLQ���q&��DE]HQWULIXJLHUHQ� PLQ�EHL����[J��EHU�&HQWULIOH[�6lXOH��0R%L7HF��DXIUHLQLJHQ� PLQ�EHL���q&�GHQDWXULHUHQGLUHNW�]XU�+\EULGLVLHUXQJVO|VXQJ������ PO��]XI�JHQ
)�U�GLH�9HUZHQGXQJ�YRQ�2OLJRQXNOHRWLGHQ�DOV�6RQGH���� 6�51$�/DGHNRQWUROOH��ZXUGH�HLQH�¶�(QGPDUNLHUXQJ� YRUJHQRPPHQ�� 'DEHL� ZXUGH� HLQ� ��3�PDUNLHUWHU� J�VWlQGLJHU� $73�3KRVSKDWUHVW�GXUFK�HLQH�7��.LQDVH�DQ�GDV�2OLJRQXNOHRWLG� WUDQVIHULHUW��'LH�3KRVSKRU\OLHUXQJZXUGH�PLWKLOIH�GHV�5HDG\�7R�*R� 7��3RO\QXFOHRWLGH�.LQDVHV��3KDUPDFLD�%LRWHFK��)UHLEXUJ�QDFK�+HUVWHOOHUDQJDEHQ�GXUFKJHI�KUW�
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0DUNLHUXQJVUHDNWLRQ�I�U�2OLJRQXNOHRWLGH�5HDNWLRQVJHPLVFK�/\RSKLOLVDW��7��.LQDVH�XQG�3XIIHU���� �O '(3&�:DVVHU��� PLQ�EHL�57�UHNRQVWLWXLHUHQ����� SPRO 2OLJRQXNOHRWLGDG��� �O '(3&�:DVVHU�� �O J��3�$73������ &L�PPRO���� �&L��O��$PHUVKDP��� PLQ�EHL���q&�LQNXELHUHQ� PLQ�EHL����[J��EHU�6���� +5�6lXOHQ�DXIUHLQLJHQGLUHNW�]XU�+\EULGLVLHUXQJVO|VXQJ������ PO��]XI�JHQ�EHU�1DFKW�EHL���q&�K\EULGLVLHUHQ
+\EULGLVLHUXQJ�XQG�'HWHNWLRQ'LH�51$�0HPEUDQHQ�ZXUGHQ�I�U�PLQGHVWHQV��� PLQ�ELV��EHU�1DFKW�LP�5RWDWLRQVRIHQ�EHL������q&� SUlK\EULGLVLHUW�� ,P� 6LQQH� HLQHU� KRKHQ� 6RQGHQNRQ]HQWUDWLRQ� ZXUGHQ� MH� QDFK� =DKO� GHU%ORWV� I�U�NOHLQH�RGHU�JURVVH�5|KUHQ�PLW�� PO�E]Z��� PO�+\EULGLVLHUXQJVO|VXQJ�5RWL�+\EUL�4XLFN� �5RWK�� .DUOVUXKH�� GDV� 9ROXPHQ� NQDSS� EHPHVVHQ�� =XU� +\EULGLVLHUXQJ� ZXUGH� GLH+\EULGLVLHUXQJVO|VXQJ� DXVJHWDXVFKW� XQG� QDFK� HUIROJWHU� 7HPSHULHUXQJ� GLH� 6RQGH� ]XJHVHW]WXQG��EHU�1DFKW�LQNXELHUW�1DFK� GHP�$EVFK�WWHQ� GHV�+\EULGLVLHUXQJVJHPLVFKHV�ZXUGHQ� GLH� %ORWV� LQ� GHU� 5|KUH� I�U� MH�� PLQ�PLW�HUVW��[ 66&�XQG�GDQQ����[ 66&�JHZDVFKHQ�XQG�LQ�QRFK�IHXFKWHP�=XVWDQG�LQ�HLQH3ODVWLNW�WH� HLQJHI�KUW� XQG� LQ� HLQHU� 5|QWJHQNDVVHWWH� PLW� VWUDKOXQJVHPSILQGOLFKHP� )LOP� ]XU([SRVLWLRQ� � K� ELV� � :RFKHQ� JHODJHUW� XQG� DQVFKOLHVVHQG�PDVFKLQHOO� HQWZLFNHOW��:DKOZHLVHNDP�HQWZHGHU� HLQVHLWLJ� EHVFKLFKWHWHU�5|QWJHQILOP� I�U� KRKH�$XIO|VXQJ� EHL�57� ]XP�(LQVDW]RGHU�EHLGVHLWLJ�EHVFKLFKWHWHU�5|QWJHQILOP�PLW�9HUVWlUNHUIROLH�EHL����q&�I�U�VFKZDFKH�6LJQDOHRGHU�NXU]H�([SRVLWLRQV]HLWHQ�
����� 5HYHUVH�7UDQVNULSWLRQ�YRQ�51$=XU� F'1$�6\QWKHVH� DXV�*HVDPW�51$� �VLHKH� �������PLWWHOV�5HYHUVHU� 7UDQVNULSWDVH�ZXUGHQDOWHUQDWLY�GLH�(Q]\PH�XQG�3XIIHU�YRQ�([SDQG�57� �5RFKH��0DQQKHLP��XQG�6XSHUVFULSW ,,��/LIH�7HFKQRORJLHV�� QDFK� 6WDQGDUGSURWRNROOHQ� YHUZHQGHW�� $OV� DOWHUQDWLYH� 3ULPHU� NDPHQHQWZHGHU�=XIDOOV�+H[DPHUH��/LIH�7HFKQRORJLHV��.DUOVUXKH��1R������������RGHU�2OLJR�G7���3ULPHU��3KDUPDFLD�%LRWHFK��)UHLEXUJ��]XP�(LQVDW]��:lKUHQG�OHW]WHUH�DP�3RO\�$�WDLO�GHU�51$ELQGHQ� XQG� QXU� GLHVH� 6XESRSXODWLRQ� YRP� �¶�(QGH� DXVJHKHQG� ELV� ]XP� 6\QWKHVHDEEUXFKWUDQVNULELHUW� ZLUG�� ]HLFKQHW� VLFK� GHP� 3ULQ]LS� QDFK� GLH� VWDWLVWLVFKH� *OHLFKYHUWHLOXQJ� GHU%LQGXQJ� YRQ� =XIDOOV�+H[DPHUHQ� YRU� DOOHQ� 'LQJHQ� GXUFK� HLQH� HIIHNWLYHUH� 7UDQVNULSWLRQ
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JURVVHU� 51$�0ROHN�OH� LQ� GHUHQ� �¶�%HUHLFK� DXV�� VR� GDVV� GLHVH� VWDQGDUGPlVVLJ� YHUZHQGHWZXUGHQ��'D�GLH�NXU]HQ�+H[DPHUH�HLQH�QLHGULJHUH�$QQHDOLQJWHPSHUDWXU�DXIZHLVHQ��ZXUGHQ�GLHHUVWHQ��� PLQ�GHU�6\QWKHVH�DXI���q&�KHUXQWHUJHVHW]W�

��� QJ 3ULPHU��=XIDOOV�+H[DPHUH�� �J *HVDPW�51$DG �� �O '(3&�:DVVHU��q&�I�U��� PLQ�GHQDWXULHUHQ��GDQQ�DXI�(LVDOWHUQDWLY ��q&�I�U�� PLQ
�[�3XIIHU�([SDQG�� �O '77� P0 G173V�� 8 5HYHUVH�7UDQVNULSWDVH�([SDQG�RSWLRQDO��� 8 51DVLQDG �� �O '(3&�:DVVHU]XVDPPHQJHEHQ��q&�I�U��� PLQ��GDQQ���q&�I�U��� PLQ�LQNXELHUHQ��q&�I�U��� PLQ�(Q]\P�LQDNWLYLHUHQDOWHUQDWLY ��q&�I�U�� PLQ

����� 3&5'LH� 3RO\PHUDVHNHWWHQUHDNWLRQ� �3&5�� �0XOOLV HW� DO��� ����� LVW� HLQ� VFKQHOOHV� XQG� HIIHNWLYHV9HUIDKUHQ� ]XU� $PSOLILNDWLRQ� NOHLQVWHU� '1$�0HQJHQ�� 'DV� 3ULQ]LS� LVW� GLH� PHKUIDFKH:LHGHUKROXQJ� YRQ� 'HQDWXULHUXQJ� GHU� 7HPSODWH�'1$�� +\EULGLVLHUXQJ� GHU� I�U� GLH� ]XXQWHUVXFKHQGH�6HTXHQ]�VSH]LILVFKHQ�3ULPHU�DQ�GLH�7HPSODWH�'1$�XQG�*HJHQVWUDQJV\QWKHVHGXUFK�GDV�WKHUPRVWDELOH�(Q]\P�7DT�'1$�3RO\PHUDVH��51$�PXVV�]XU�$PSOLILNDWLRQ�HUVW�LQF'1$�XPJHVFKULHEHQ�ZHUGHQ��VLHKH��������'D� HV� VLFK� EHL� GHU� 3&5� XP� HLQ� lX�HUVW� VHQVLWLYHV� 1DFKZHLVYHUIDKUHQ� KDQGHOW�� ZXUGHQ� GLHDOOJHPHLQHQ� 5HJHOQ� ]XU� /DERURUJDQLVDWLRQ� XQG� 5HDNWLRQVYRUEHUHLWXQJ� �.ZRN� 	� +LJXFKL������ EHIROJW�VRZLH�HLQH�HIIHNWLYH�hEHUZDFKXQJ�GXUFK�/HHUNRQWUROOHQ�XQG�JJI��3RVLWLY��XQG1HJDWLYNRQWUROOHQ�LQ�DOOHQ�VHQVLEOHQ�9HUVXFKHQ�HLQEH]RJHQ��6FKPLGW HW�DO���������,Q� GHU� YRUOLHJHQGHQ� $UEHLW� ZXUGH� GLH� 3&5� HLQJHVHW]W� ]XU� ,GHQWLILNDWLRQ� �6FUHHQLQJ�� YRQSRVLWLYHQ�.ORQHQ��VLHKH���������]XU�9HUYLHOIlOWLJXQJ�YRQ�NORQLHUWHU�'1$�DXV�3ODVPLGHQ��]XU'LIIHUHQWLDO� 'LVSOD\�� �''�� $PSOLILNDWLRQ� XQG� 5HDPSOLILNDWLRQ� YRQ� H[SULPLHUWHQ*HQIUDJPHQWHQ� �VLHKH� �������� ]XU� JHQVSH]LILVFKHQ� $PSOLILNDWLRQ� �.ORQLHUXQJ� XQG0DQLSXODWLRQ� YRQ�*HVDPWJHQHQ�������� ������� �VLHKH� DXFK�5$&(� ������� XQG� VFKOLHVVOLFK� ]XU6RQGHQKHUVWHOOXQJ�I�U�GLH�LQ�VLWX�+\EULGLVLHUXQJ�
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6WDQGDUGSURWRNROO�I�U��� �O�$QVDW]��[ 3XIIHU� P0 0J&O����� 8 7DT�3RO\PHUDVHDOWHUQDWLY �[ 6\QHUJ\�3XIIHU�LQNO��0J&O �DOWHUQDWLY � 8 6\QHUJ\�7DT�3RO\PHUDVH�0L[��)HKOHUNRUUHNWXU�MH�� SPRO 3ULPHU� QPRO G173VDG ���� �O '(3&�:DVVHUFD� �� �O |O�EHUVFKLFKWHQDXI���q&�LP�7KHUPRF\FOHU�HUKLW]HQ��+RW�VWDUW� �&KRX HW�DO������������ �O F'1$��VLHKH�������
3URJUDPP�LP�7KHUPRF\FOHU���q&�I�U�� PLQ��LQLWLDOH�'HQDWXULHUXQJ

����� =\NOHQ� ��q&�I�U��� VHF��'HQDWXULHUXQJ�����q&�I�U��� VHF��3ULPHUDQQHDOLQJ��MH�QD FK�3ULPHU��q&�I�U��� VHF�ELV�����PLQ��(ORQJDWLRQ��MH�QDFK�3URGXNWOlQJH
RSWLRQDO ��q&�I�U��� PLQ��WHUPLQDOH�(ORQJDWLRQ��VLHKH� ������f �q&��/DJHUXQJ

'LH�$QQHDOLQJWHPSHUDWXU��7P��ZXUGH�ELV�]X�HLQHU�3ULPHUOlQJH�YRQ��� ES QDFK�GHU�)RUPHO
7P  � 
 �$ � 7� � � 
 �& � *� ± �

DEJHVFKlW]W�� ZREHL� $�� &�� *� XQG� 7� GLH� $Q]DKO� GHU� MHZHLOLJHQ� %DVHQ� GHV� 2OLJRQXNOHRWLGVGDUVWHOOWHQ�� )�U� SUREOHPDWLVFKH� 5HDNWLRQHQ�ZXUGH� GLH� $QQHDOLQJWHPSHUDWXU� LP� *UDGLHQWHQ�F\FOHU� H[SHULPHQWHOO� EHVWLPPW�� 'LH� YHUZHQGHWHQ� 7P ILQGHQ� VLFK� LQ� GHU� 3ULPHUOLVWH� LQ$EVFKQLWW��������3UR�.LOREDVH�7HPSODWHOlQJH�ZXUGH�PLQGHVWHQV�HLQH�0LQXWH�(ORQJDWLRQV]HLWJHVHW]W��(Q]\PH�PLW�)HKOHUNRUUHNWXU�HUIRUGHUWHQ�HLQH�FD���������OlQJHUH�(ORQJDWLRQV]HLW��'LH=\NOHQ]DKO� ULFKWHWH� VLFK� QDFK� GHU� MHZHLOLJHQ� 5HDNWLRQVHIIL]LHQ]� XQG� GHU� )UHTXHQ]� GHV� ]XDPSOLIL]LHUHQGHQ� 7HPSODWHV�� F'1$� ZXUGH� W\SLVFKHUZHLVH� PLW� �� =\NOHQ� DPSOLIL]LHUW�3ODVPLG�'1$� PLW� �� =\NOHQ�� =XU� $PSOLILNDWLRQ� YRQ� 3ODVPLG�'1$� ZXUGHQ� FD�� �� QJHLQJHVHW]W�1HXH�� LP� ''�3URMHNW� LGHQWLIL]LHUWH� *HQH� VRZLH� ]XU� ([SUHVVLRQVNORQLHUXQJ� EHVWLPPWH*HQIUDJPHQWH�ZXUGHQ�]XU�9HUPHLGXQJ�YRQ�3XQNWPXWDWLRQHQ�PLWKLOIH�YRQ�3RO\PHUDVHQ�PLW�¶o �¶ ([RQXNOHDVHDNWLYLWlW� DPSOLIL]LHUW�� ,P� 6LQQH� HLQHU� KRKHQ� 5HDNWLYLWlW� HUZHLVHQ� VLFKGDEHL� NRPPHU]LHOO� YHUWULHEHQH�*HPLVFKH� DXV�(Q]\P�RKQH� GLHVH� )HKOHUNRUUHNWXU�PLW� HLQHP
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JHULQJHUHP�=XVDW]�YRQ�NRUULJLHUHQGHP�(Q]\P�DOV�DP�JHHLJQHWVWHQ� �6\QHUJ\7DT��.OHQ7DT��6WDQGDUGPlVVLJ�ZXUGHQ���� 8�6\QHUJ\�7DT SUR��� �O�$QVDW]�HLQJHVHW]W�
0\FRSODVPHQ�EHUZDFKXQJ�=XU�0\FRSODVPHQNRQWUROOH�NXOWLYLHUWHU�=HOOHQ�ZXUGH�HLQH�]ZHLSKDVLJH�3&5�LQ�GHU�$UW�HLQHUQHVWHG 3&5�HWDEOLHUW��'LH�3ULPHU�VLQG�VSH]LILVFK�I�U�HLQH�9LHO]DKO�YRQ�0\FRSODVPHQVWlPPHQ�8HPRUL HW�DO���������3UREHQDXIEHUHLWXQJ�FD����� �O NRQGLWLRQLHUWHV�=HOOPHGLXP��q&�I�U�� PLQ�=HOODXIVFKOXVV���� USP�I�U�� PLQ� �O hEHUVWDQG�LQ�6WDQGDUG�3&5�����O��HLQVHW]HQ
��q&�� PLQ����q&��� VHF���q&�� PLQ���q&�� PLQ�I�U����=\NOHQ���� q&�� PLQ��f�q&$XV� GHU� HUVWHQ� $PSOLILNDWLRQVSKDVH� PLW� GHQ� 3ULPHUQ� )��5�� ZXUGH� QDFK� �� =\NOHQ� � �O3URGXNW� LQ� GLH� ]ZHLWH� 3KDVH� �EHUI�KUW� XQG� PLW� GHP� 3ULPHUSDDU� )��5�� XQWHU� JOHLFKHQ%HGLQJXQJHQ�DPSOLIL]LHUW�
����� 6HTXHQ]LHUXQJ'LH� 6HTXHQ]DQDO\VH� GRSSHOVWUlQJLJHU� '1$� HUIROJWH� PLWKLOIH� GHU� 6\VWHPH� $EL ����.DSLOODUHOHNWURSKRUHVH�� XQG�$EL ���� �*HOHOHNWURSKRUHVH�� YRQ� 3(�$SSOLHG�%LRV\VWHPV�� 6LHEDVLHUHQ� DXI� GHU� 'LGHVR[\PHWKRGH� QDFK� 6DQJHU HW� DO� �������� HLQHU� OLQHDUHQ� 3&5�� EHL� GHUDXVJHKHQG� YRQ� HLQHP� 6HTXHQ]LHUSULPHU� (LQ]HOVWUlQJH� V\QWKHWLVLHUW� ZHUGHQ�� GLH� EHL� GHUVWDWLVWLVFK�JOHLFKYHUWHLOWHQ�,QNRUSRUDWLRQ�YRQ�GG173V�]XP�$EEUXFK�NRPPHQ��'D�GLH�GG173VMH�QDFK�%DVHQDUW�PLW�YLHU�YHUVFKLHGHQHQ�)DUEVWRIIHQ�PDUNLHUW�VLQG��N|QQHQ�GLH�3URGXNWH��GHU/lQJH� QDFK� XQG� HQWVSUHFKHQG� GHU� 6HTXHQ]� HOHNWURSKRUHWLVFK� DXIJHWUHQQW�� GLIIHUHQWLHOO� SHU)OXRUHV]HQ]�GHWHNWLHUW�ZHUGHQ�'LH�5HDNWLRQ�ZXUGH�GXUFKJHI�KUW�PLW�GHP�G5KRGDPLQ�7HUPLQDWRU�&\FOH�6HTXHQFLQJ�5HDG\5HDFWLRQ� 0L[� �G5'7�� RGHU� %LJ'\H� 7HUPLQDWRU� &\FOH� 6HTXHQFLQJ� 5HDG\� 5HDFWLRQ� 0L[�%'��YRQ�3(�$SSOLHG�%LRV\VWHPV��:HLWHUVWDGW��QDFK�GHP�6WDQGDUGSURWRNROO�GHV�+HUVWHOOHUVXQWHU�9HUZHQGXQJ�GHU�KDOEHQ�0HQJH��� �O��DQ�3UHPL[��(Q]\P�3XIIHU�1XNOHRWLGJHPLVFK��DXI�� �O� 5HDNWLRQVPDVVWDE�� 'DEHL� ZXUGH� DXI� GLH� gO�EHUVFKLFKWXQJ� YHU]LFKWHW�� XP� HLQH� JXWH%HQHW]XQJ� EHLP� VSlWHUHQ� %HODGHQ� GHV� 6HTXHQ]LHUJHOHV� VLFKHU]XVWHOOHQ�� (LQJHVHW]W� ZXUGHQ
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��� QJ� 3ODVPLG�'1$�� ZREHL� GLH� 5HLQKHLW� GHU� 0LQL�SUHSV� �VLHKH� ������� DXVUHLFKWH�� =XU6HTXHQ]LHUXQJ�YRQ�3&5�3URGXNWHQ��(LQVDW]�YRQ��� QJ��ZXUGH�YRUDE�HLQH�6lXOHQDXIUHLQLJXQJ�VLHKH� ������� YRUJHQRPPHQ�� $OV� 6HTXHQ]LHUSULPHU� ZXUGH� HLQHU� GHU� $PSOLILNDWLRQVSULPHU�(LQVDW]� YRQ� �� SPRO�� YHUZHQGHW�� 1DFK� GHU� 5HDNWLRQ� ZXUGHQ� GLH� 6\QWKHVHSURGXNWH� GXUFK)lOOXQJ� JHUHLQLJW� �VLHKH� ������ XQG� LP� 6HTXHQ]HU� DQDO\VLHUW�� $EZHLFKXQJHQ� ]ZLVFKHQ� GHP(OHNWURSKHURJUDPP�XQG�GHU�DEJHOHLWHWHQ�1XNOHRWLGVHTXHQ]�ZXUGHQ�PDQXHOO�NRUULJLHUW�
3URJUDPP�LP�7KHUPRF\FOHU��3HUNLQ�(OPHU���������q&��� VHF���q&�� VHF���q&�� PLQ�I�U����=\NOHQ��f�q&
����� 'LIIHUHQWLHOOHV�51$�'LVSOD\��''�'HVLJQ,P� GLIIHUHQWLHOOHQ� P51$�'LVSOD\� �''�� ZLUG� GLH� UHODWLYH� *HQH[SUHVVLRQ� YRQ� ]ZHL� RGHUPHKUHUHQ� =HOOSRSXODWLRQHQ� RGHU� *HZHEHQ� PLWHLQDQGHU� YHUJOLFKHQ�� VR� GDVV� VLFK� 51$VLGHQWLIL]LHUHQ� ODVVHQ�� GLH� XQWHUVFKLHGOLFK� H[SULPLHUW� ZHUGHQ�� ,P� 3ULQ]LS� ZLUG� DXV� GHQ� ]XYHUJOHLFKHQGHQ� =HOOSUREHQ� 51$� H[WUDKLHUW�� LQ� F'1$� UHYHUV� WUDQVNULELHUW� XQG� QDFK� GHUVHULHOOHQ� $PSOLILNDWLRQ� PLW� YHUVFKLHGHQHQ� .RPELQDWLRQHQ� YRQ� MH� ]ZHL� =XIDOOVSULPHUQHOHNWURSKRUHWLVFK� DQDO\VLHUW��'LH� VR� UHVXOWLHUHQGHQ�%DQGHQPXVWHU� UHIOHNWLHUHQ� HLQHQ�7HLO�GHU*HQH[SUHVVLRQ� GHV� XQWHUVXFKWHQ� *HQSRROV�� (LQH� 9HUlQGHUXQJ� GHU� 6LJQDOLQWHQVLWlW� HLQHU%DQGH� �HLQHV� $PSOLILNDWLRQVSURGXNWHV�� LP�9HUJOHLFK� GHU� 3UREHQ� XQWHUHLQDQGHU� VSLHJHOW� GLH5HJXODWLRQ�GHV�]XJUXQGHOLHJHQGHQ�*HQHV�ZLGHU��/LDQJ HW�DO���������/LDQJ�	�3DUGHH��������)�U� GLH� 57� XQG� GLH� $PSOLILNDWLRQ� ZXUGH� GDV� 'HOWD� 51$� )LQJHUSULQWLQJ� .LW� �&ORQWHFK�+HLGHOEHUJ��YHUZHQGHW�
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(V� ZXUGHQ� ERYLQH� $RUWHQ�(QGRWKHO]HOOHQ� �%$(&�� YHUZHQGHW�� XP� GHU� )UDJHVWHOOXQJHQWVSUHFKHQG� DNWLYLHUWH� *HQH� DQJLRJHQHU� (QGRWKHO]HOOHQ� ]X� LGHQWLIL]LHUHQ�� :LH� EHL� DOOHQVHPLTXDQWLWDWLYHQ�� 3&5�EDVLHUHQGHQ� �H[SRQHQWLHOO� YHUVWlUNWHQ�� 9HUIDKUHQ� EHUXKW� GLH*HQDXLJNHLW� GHU� 0HVVXQJ� DXI� YHUJOHLFKEDUHQ� 5HDNWLRQVEHGLQJXQJHQ� XQG� (IIL]LHQ]HQ�� ,P6LQQH�HLQHU�5HGXNWLRQ�GHU�PHWKRGHQLPPDQHQW�JHJHEHQHQ�)DOVFK�SRVLWLY�5DWH�ZXUGHQ�MH�]ZHLUXKHQGH�=HOOSRSXODWLRQHQ�PLW�]ZHL�DNWLYLHUWHQ�LQ�HLQHP�$QVDW]�VLPXOWDQ�YHUJOLFKHQ��/LDQJ HWDO��� ������� (LQH� GHU� DNWLYLHUWHQ�� VXENRQIOXHQWHQ� (QGRWKHO]HOOSRSXODWLRQHQ� ZXUGH� ]XVlW]OLFKPLW� HLQHP�EDVDOHQ�$QJLRJHQHVHLQGXNWRU� �E)*)�� VWLPXOLHUW�� XPJHNHKUW�ZXUGH� HLQH� UXKHQGH�NRQIOXHQWH� =HOOSRSXODWLRQ� PLW� HLQHP� $QJLRJHQHVHDQWDJRQLVWHQ� �$QWL�E)*)�$.�� LQKLELHUW�1XU� VWHWLJH� 6LJQDOYHUOlXIH� ZXUGHQ� EHU�FNVLFKWLJW�� 'DU�EHUKLQDXV� ZXUGH� GLH� 5HDNWLRQ� HLQZHLWHUHV�0DO�PLW�XQDEKlQJLJ�NXOWLYLHUWHQ�=HOOHQ��P|JOLFKHU�ELRORJLVFKHU�9DULDQ]�5HFKQXQJWUDJHQG��UHSURGX]LHUW��EHYRU�UHJXOLHUWH�*HQIUDJPHQWH�DXV�GHP�*HO�LVROLHUW�ZXUGHQ�
=HOOHQ=XU� 9HUPHLGXQJ� YRQ� 3RSXODWLRQVXQWHUVFKLHGHQ� ZXUGHQ� =HOOHQ� GHU� MHZHLOV� JOHLFKHQ3RSXODWLRQ� XQG� 3DVVDJH� LQ� DNWLYLHUWHQ� XQG� UXKHQGHP� =XVWDQG� PLWHLQDQGHU� YHUJOLFKHQ�� (VNDPHQ� QXU� MXQJH� ELV� PLWWHODOWH� =HOOHQ� ]XP� (LQVDW]� �3DVVDJH� ������� GD� GHUHQ� 3UROLIHUDWLRQHUKHEOLFK� DNWLYLHUEDUHU� LVW�� 8P� .RQGLWLRQLHUXQJVHIIHNWH� DXV]XVFKOLHVVHQ�� IDQG� GHU� OHW]WH0HGLXPZHFKVHO�LPPHU�HLQ�7DJ�YRU�GHU�(UQWH�VWDWW�
7DE�����=HOOSRSXODWLRQHQ=HOOHQ .RQGLWLRQLHUXQJ6�VXENRQIOXHQW�E)*) %$(&� ��� DXVJHVlW�� QDFK� �G� 0HGLHQZHFKVHO�� QDFK� �G6WLPXODWLRQ� PLW� �� QJ�PO E)*)� I�U� ��� K�� GDQQ� FD�� ����NRQIOXHQW�JHHUQWHW6VXENRQIOXHQW %$(&� ��� DXVJHVlW�� QDFK� �G� 0HGLHQZHFKVHO�� QDFK� �G� FD�����NRQIOXHQW�JHHUQWHW.NRQIOXHQW %$(&���� DXVJHVlW�XQG� NRQIOXHQW�ZDFKVHQ� ODVVHQ�� (UQWH� �GQDFK�OHW]WHP�0HGLXPZHFKVHO.�NRQIOXHQW�D�E)*) %$(&���� DXVJHVlW�XQG� NRQIOXHQW�ZDFKVHQ� ODVVHQ�� (UQWH� �GQDFK� OHW]WHP� 0HGLXPZHFKVHO�� ]XYRU� I�U� �K� PLW� � �J�PO� D�E)*)��IXQNWLRQVQHXWUDOLVLHUHQG��EHKDQGHOW
51$�([WUDNWLRQVLHKH������ 'LH�5HLQLJXQJ�ZXUGH�]ZHLIDFK�GXUFKJHI�KUW�
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57�3&5=XU� F'1$�6\QWKHVH� DXV� *HVDPW�51$� ZXUGHQ� 2OLJR� G7�3ULPHU� YHUZHQGHW� �'HOWD� 51$)LQJHUSULQWLQJ�.LW��&ORQWHFK��+HLGHOEHUJ���GD�VLH�QXU�GLH�3RO\�$�WDLO�51$V�WUDQVNULELHUHQ�XQGVRPLW� GHQ�]X� DPSOLIL]LHUHQGHQ� F'1$�3RRO� DXI� GLH�*HQH�YRQ� ,QWHUHVVH� UHGX]LHUHQ�� DOVR� GHQ+LQWHUJUXQG�QLFKW�UHJXOLHUWHU�%DQGHQ�PLQLPLHUHQ�

� �J *HVDPW�51$� SPRO 2OLJR�G7��F'1$�3ULPHU��&ORQWHFK��+HLGHOEHUJ�DG�� �O '(3&�:DVVHU��q&�I�U�� PLQ�GHQDWXULHUHQ��GDQQ�DXI�(LV5HDNWLRQVPDVWHUPL[��MH�3UREH��[ ILUVW�VWUDQG�3XIIHU��&ORQWHFK��+HLGHOEHUJ��� QPRO G173V��&ORQWHFK��+HLGHOEHUJ���� 8 00/9�5HYHUVH�7UDQVNULSWDVH��&ORQWHFK��+HLGHOEHUJ�DG�� �O '(3&�:DVVHU]XVDPPHQJHEHQ��PLVFKHQ��q&�I�U�� K�LQNXELHUHQ��q&�I�U��� PLQ�LQDNWLYLHUHQDG���� �O '(3&�:DVVHU��EHL����q&�ODJHUQ
$PSOLILNDWLRQ�VLHKH�$EE�����''�6FKHPD�'LH�$PSOLILNDWLRQVSULPHU� EHVWHKHQ� DXV� HLQHP�6DW]� YRQ� ��� �3��3���� �¶�3ULPHUQ� XQG� HLQHP6DW]� YRQ� �� �7��7��� �¶�2OLJR�G7� 3ULPHUQ� �'HOWD� 51$� )LQJHUSULQWLQJ� .LW�� &ORQWHFK�+HLGHOEHUJ��6HTXHQ]�VLHKH���������9RQ�GHQ�P|JOLFKHQ��� .RPELQDWLRQHQ�DXV�MH�HLQHP�GHU��¶�XQG� HLQHP� GHU� �¶�3ULPHU�ZHUGHQ� LQ� MHGHP�(LQ]HOH[SHULPHQW� MH� HLQ� 3DDU� ]XU�$PSOLILNDWLRQYHUZHQGHW��ELV�JHQ�JHQG�GLIIHUHQWLHOO�H[SULPLHUWH�3URGXNWH�LGHQWLIL]LHUW�VLQG�$XIJUXQG�GHV�'HVLJQV�GHU�7�3ULPHU� �LGHQWLVFKH� ���PHUH�� GHUHQ� OHW]WH� EHLGHQ� �¶�%DVHQ� HLQHYDULDEOH�.RPELQDWLRQ�DXV�$��&�RGHU�*� �9�VLQG��YRU�GHQHQ�HLQ�� ES�7�6WUHWFK�OLHJW��ELQGHQGLHVH�DQ�MH�HLQHU�DQGHUHQ�6XEIUDNWLRQ�GHU�F'1$��DQIDQJVVWlQGLJ�DP�SRO\�$�6FKZDQ]���'LH�3�3ULPHU� ����� RGHU� ���PHUH� PLW� HLQHP� YDULDEOHQ� � ES� E]Z� �� ES� �¶�(QGH�� OLHIHUQ� GXUFK=XIDOOVELQGXQJ� PLW� LKUHU� YDULDEOHQ� 6HTXHQ]� ZLHGHUXP� QXU� I�U� HLQHQ� 7HLO� GHU� P|JOLFKHQF'1$V� HLQHQ� *HJHQVWUDQJ�� ,P� (UJHEQLV� ZLUG� GLH� $Q]DKO� GHU� DPSOLIL]LHUWHQ� )UDJPHQWH� VRUHGX]LHUW�� GDVV� VLFK� GDV� UHVXOWLHUQGH� )UDJPHQWJHPLVFK� PLW� HOHNWURSKRUHWLVFKHQ� 9HUIDKUHQQRFK�DXIO|VHQ�OlVVW��'HV�ZHLWHUHQ�HUODXEW�GLH�.RQ]HSWLRQ�GHU�3ULPHU��/lQJH�XQG��¶�$QFKRU�6HTXHQ]EHUHLFKH�� HLQH� $PSOLILNDWLRQ� XQWHU� VSH]LILVFKHQ� %HGLQJXQJHQ� PLW� KRKHU� 5HSURGX�
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]LHUEDUNHLW�� QDFKGHP� ]XQlFKVW� LQ� ZHQLJHQ� LQLWLDOHQ� XQVSH]LILVFKHQ� $PSOLILNDWLRQV]\NOHQH[DNWH�%LQGXQJVVWHOOHQ�QDFK�GHU�3ULPHUYRUODJH�V\QWKHWLVLHUW�ZXUGHQ�5HDNWLRQVDQVDW]�LP��� �O�0DVVWDE�� �O F'1$�YRUOHJHQ�������9HUG�QQXQJ��ZLH�REHQ�EHVFKULHEHQ�0DVWHUPL[� �[ .OHQ7DT�3XIIHU� QPRO G173VMH��� SPRO 3��7�3ULPHU��� �O $GYDQWDJH�.OHQ7DT 3RO\PHUDVH�0L[� SPRO D��6 G$73��$PHUVKDP��%UDXQVFKZHLJ��1R�$*�����DG �� �O '(3&�:DVVHUDXI�GLH�3UREHQ�YHUWHLOHQ��|O�EHUVFKLFKWHQ
3URJUDPP�LP�7KHUPRF\FOHU�� =\NOXV ��q&�I�U�� PLQ��q&�I�U�� PLQ��q&�I�U�� PLQ

� =\NOHQ ��q&�I�U�� PLQ��q&�I�U�� PLQ��q&�I�U�� PLQ
�� =\NOHQ ��q&�I�U�� PLQ��q&�I�U�� PLQ��q&�I�U�� PLQ

.RQWUROOHQ�=XU�hEHUZDFKXQJ�YRQ�'1$�.RQWDPLQDWLRQHQ�ZXUGH�YRQ� MHGHP�YHUZHQGHWHQ�*HVDPW�51$([WUDNW� HLQ� $OLTXRW� �� �O� HLQHU� ����� 9HUG�QQXQJ�� GLUHNW� �RKQH� 57�� LQ� GLH� $PSOLILNDWLRQHLQJHVHW]W��'LH�%DQGHQ�GXUIWHQ�VLFK�QLFKW�YRQ�GHQHQ�LQ�GHU�NRUUHVSRQGLHUHQGHQ�/HHUNRQWUROOHXQWHUVFKHLGHQ��(LQH�VROFKH�/HHUNRQWUROOH��6XEVWLWXWLRQ�GHV�7HPSODWHV�PLW�:DVVHU��ZXUGH�I�UMHGHV� YHUZHQGHWH� 3ULPHUSDDU� GXUFKJHI�KUW�� 'LH� EHL� GHU� 6\VWHPHWDEOLHUXQJ� GXUFKJHI�KUWHQ3RVLWLYNRQWUROOHQ�PLW�GHQ�EHLGHQ�PLWJHOLHIHUWHQ�51$V��GLH�SDUDOOHO�]X�GHQ�VRQVWLJHQ�3UREHQ�LQF'1$V� XPJHVFKULHEHQ� ZXUGHQ�� HUEUDFKWHQ� PLW� GHQ� HQWVSUHFKHQGHQ� 3ULPHUQ� GDV� HUZDUWHWHGLIIHUHQWLHOOH�0XVWHU�
3$*(=XU� HOHNWURSKRUHWLVFKHQ� $XIWUHQQXQJ� GHU� ''�3&5�3URGXNWH� ZXUGH� HLQH� *HODSSDUDWXU� YRQ.RGDN� �6WXWWJDUW�� XQWHU�PLW� ��[���� FP�3ODWWHQ�PLW� ��� PP�6SDFHUQ� XQG� �� 7DVFKHQNDPPYHUZHQGHW��'LH�KDIWHQGH�3ODWWH�ZXUGH�DXI�GHU�*HOVHLWH�FD��DOOH�� /lXIH�PLW�6LOLFRQH�VROXWLRQ
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�6HUYD�� EHKDQGHOW�� GLH� QLFKW� KDIWHQGH� 3ODWWH� PLW� $FU\O�*OLGH�� �$PUHVFR�� %H]XJ� �EHU%LRPHWUD��*|WWLQJHQ���hEHUVFK�VVLJHV�%HVFKLFKWXQJVUHDJHQ]�ZXUGH�PLW�$FHWRQ�HQWIHUQW��=XU$XIWUHQQXQJ�ZXUGHQ�GHQDWXULHUHQGH����3$$�*HOH�HLQJHVHW]W��[ 7%(�3XIIHU��� 0 8UHD�� 3$$�>����@��5RWK��.DUOVUXKH�DG��� PO GG�:DVVHUO|VHQ�GHV�8UHD�GXUFK�HUZlUPHQ�YRU�=XJDEH�GHV�3$$���� �O ��� $36��� �O 7(0('PLVFKHQ�XQG�EODVHQIUHLHV�*HO�JLHVVHQ(OHNWURSKRUHVH���� �O GHQDWXULHUQGHU�/DGHSXIIHU��$PHUVKDP�7��6HTXHQFLQJ�.LW���� �O ''�3&5�3URGXNW��q&�I�U�� PLQ�GHQDWXULHUHQ��GDQQ�(LV��� �O DXI�GDV�*HO�ODGHQ�� P$�I�U�FD�� K��� PLQ
1DFK� GHU� (OHNWURSKRUHVH� ZXUGHQ� GLH� *HOSODWWHQ� JHWUHQQW� XQG� GDV� *HO� DXI�:KDWPDQSDSLHU�EHUWUDJHQ�� GDQQ� QDFK� $EGHFNXQJ� GHU� *HOVHLWH� PLW� )ULVFKKDOWHIROLH� LQ� HLQHU� 9DNXXP�WURFNQXQJVDSSDUDWXU� PLW� GHP� 7UlJHUSDSLHU� YHUEDFNHQ� XQG� GXUFKJHWURFNQHW� �FD�� � K��$QVFKOLHVVHQG�ZXUGH�HV��EHU�1DFKW�LQ�HLQHU�5|QWJHQNDVVHWWH�PLW�E�VWUDKOXQJVVHQVLEOHP�)LOP�.RGDN�05��H[SRQLHUW�
)UDJPHQW�,VRODWLRQ'LH�$UW�GHU�F'1$�6\QWKHVH�XQG�GLH�$XIO|VXQJ�GHU�3$$�*HOH�OLHIHUWH�YHUZHUWEDUH�)UDJPHQWH]ZLVFKHQ��������� ES��$XI�GHP�)LOP VLFKWEDUH�GLIIHUHQWLHOOH��KRFKUHJXOLHUWH��%DQGHQ�ZXUGHQDXI� GHP� JHWURFNQHWHQ� *HO� DXI� :KDWPDQSDSLHU� PLWWHOV� (LQZHJNDQ�OHQ� GXUFK� (LQVWLFKHPDUNLHUW� XQG� PLW� (LQZHJVNDOSHOOHQ� DXVJHVFKQLWWHQ�� 'HU� )LOP� ZXUGH� DQKDQG� YRQ� YRU� GHU([SRVLWLRQ�DQJHEUDFKWHQ�0DUNLHUXQJHQ�DXI�GHP�*HO�SRVLWLRQLHUW��'DV�NRUUHNWH�$XVVFKQHLGHQGHU�)UDJPHQWH�ZXUGH�GXUFK�HUQHXWH�)LOPH[SRVLWLRQ�NRQWUROOLHUW�'LH�DXVJHVFKQLWWHQHQ�*HOIUDJPHQWH�ZXUGHQ�XQWHU���� �O� >�� P0@�7ULV� S+ �� I�U� �� PLQ�EHL��q&� HOXLHUW� XQG� QDFK� (QWIHUQHQ� GHV� *HOVW�FNV� �EHU� 1DFKW� EHL� ���q&� JHIlOOW� XQWHU(WKDQRO�1+�$&��VLHKH��������XQG�]XVlW]OLFK��� �J�*O\FRJHQ�DOV�)lOOXQJVKLOIH��HLQPDO�XQWHU����(W2+�JHZDVFKHQ��LQ��� �O�'(3&�:DVVHU�DXIJHQRPPHQ�XQG�EHL����q&�JHODJHUW�
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5HDPSOLILNDWLRQ��3&5�=XP�(LQVDW]�NDP�HLQH�PRGLIL]LHUWH�6WDQGDUG�3&5� �VLHKH��������� EHL�GHU� GXUFK�5HGX]LHUXQJGHU� 3ULPHUNRQ]HQWUDWLRQ� VRZLH� GXUFK� HLQH� KRKH� $QQHDOLQJWHPSHUDWXU� VSH]LILVFKH� $PSOL�ILNDWLRQVEHGLQJXQJHQ�LQ�GHQ�9RUGHUJUXQG�JHVWHOOW�ZXUGHQ��(V�ZXUGHQ�MHZHLOV�GLHVHOEHQ�3��7�3ULPHUNRPELQDWLRQHQ�ZLH�EHL�GHU�''�$PSOLILNDWLRQ�YHUZHQGHW�6WDQGDUGSURWRNROO�I�U��� �O�$QVDW]��[ 3XIIHU��/LIH�7HFKQRORJLHV��.DUOVUXKH�� P0 0J&O�MH���� SPRO 3��7�3ULPHU� QPRO G173V��� 8 7DT�3RO\PHUDVH��/LIH�7HFKQRORJLHV��.DUOVUXKH�DG ���� �O '(3&�:DVVHUFD� �� �O gO�EHUVFKLFKWHQDXI���q&�LP�7KHUPRF\FOHU�HUKLW]HQ��+RW�VWDUW� �&KRX HW�DO������������ �O ''�%DQGHQ�([WUDNW
��q&�� PLQ����q&�� PLQ���q&�� PLQ���q&�� PLQ�I�U����=\NOHQ���� q&�� PLQ��f�q&
.ORQLHUXQJ'D� VLFK� KLQWHU� MHGHU� DXVJHVFKQLWWHQHQ� XQG� UHDPSOLIL]LHUWHQ� ''�3&5�%DQGH� PHKUHUH*HQIUDJPHQWH� JOHLFKHU� *U|VVH� YHUEHUJHQ� NRQQWHQ�� GLH� �EHU� GLH� JOHLFKHQ� 3ULPHUELQGXQJV�VWHOOHQ� YHUI�JWHQ�� ZDU� ]XU� ,VRODWLRQ� HLQHV� HLQ]HOQHQ�� UHJXOLHUWHQ� *HQIUDJPHQWHV� HLQH.ORQLHUXQJ� HUIRUGHUOLFK�� 'LH� IULVFKHQ� 5HDPSOLILNDWH� ZXUGHQ� GLUHNW� XQWHU� 9HUZHQGXQJ� GHV7$�FORQLQJ�.LWV�NORQLHUW�XQG�PLWWHOV�3&5�LGHQWLIL]LHUW��VLHKH��������
1RUWKHUQ�EORW'LH�GXUFK�.ORQLHUXQJ�YHUHLQ]HOWHQ�''�*HQIUDJPHQWH�ZXUGHQ�LP�UDGLRDNWLYHQ�1RUWKHUQ�EORW�VLHKH������ ��DXI�GLIIHUHQWLHOOH�5HJXODWLRQ��$NWLYLHUXQJ���EHUSU�IW�
6HTXHQ]LHUXQJ��'DWHQEDQNUHFKHUFKH,P� 1RUWKHUQ�EORW� YHULIL]LHUWH� .ORQH� ZXUGHQ� DQJH]RJHQ� XQG� LP� Ã0LQLµ�0DVVWDE� 3ODVPLGDXIJHUHLQLJW� �VLHKH� ������� XQG� QDFK� 6WDQGDUG�3URWRNROO� VHTXHQ]LHUW� �VLHKH� �������� 'LH6HTXHQ]HQ�ZXUGHQ�JHJHQ�GLH�*HQ�'DWHQEDQNHQ��VLHKH��������DEJHJOLFKHQ�)DQGHQ�VLFK�+RPRORJLHQ�QXU�]X�(67�6HTXHQ]HQ��KDQGHOWH�HV�VLFK�DOVR�XP�HLQ�)UDJPHQW�HLQHVQHXHQ�*HQV�� VR�ZXUGH�PLWWHOV�'%� DP�&RPSXWHU� YHUVXFKW�� GLH�*HVDPWVHTXHQ]� �IXOO� OHQJWK�GXUFK�,QWHJUDWLRQ��EHUODSSHQGHU�(67V�]X�HUVFKOLHVVHQ��VLHKH��������
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*HVDPWVHTXHQ]�.ORQLHUXQJ'LH� *HQH� GHU� DP�&RPSXWHU� HUVWHOOWHQ�*HQVHTXHQ]HQ�ZXUGHQ�ZXUGHQ� ]XU� hEHUSU�IXQJ� SHU3&5�DXV�JHVDPW�F'1$� �VLHKH��������DPSOLIL]LHUW�XQG� ]XU�6HTXHQ]LHUXQJ� NORQLHUW��'LH�GD]XQRWZHQGLJHQ�3ULPHU�ZXUGHQ�DXV�GHQ�(67�6HTXHQ]HQ�DEJHOHLWHW��VLHKH�/LVWH��������
����� �¶�5$&(5DSLG�DPSOLILFDWLRQ�RI�F'1$�HQGV �5$&(��VLHKH�$EE�����LVW�HLQH�H[SHULPHQWHOOH�0HWKRGH�]XU,GHQWLILNDWLRQ�HQGVWlQGLJHU�*HQVHTXHQ]EHUHLFKHQ�YRQ�XQYROOVWlQGLJ�EHNDQQWHU�P51$�*HQVH�TXHQ]HQ��)URKPDQ HW�DO����������%HLP��¶�5$&(�ZLUG�GHU�*HQDQIDQJ�LGHQWLIL]LHUW��GHU�RIWPDOVDXIJUXQG�XQYROOVWlQGLJHQ�6\QWKHVHGXUFKODXIV�GHU�5HYHUVHQ�7UDQVNULSWDVH�IHKOW�,P�HUVWHQ�6FKULWW�ZLUG�GLH�P51$�GHV�*HQV�UHYHUV�WUDQVNULELHUW��'D]X�ZLUG�HLQ�JHQVSH]LILVFKHU3ULPHU�63��YHUZHQGHW��ZHOFKHU�DP�EHNDQQWHQ��¶�(QGH�GHU�6HTXHQ]�SRVLWLRQLHUW�ZLUG��'LHVH7UDQVNULSWLRQ�HQGHW�DXWRPDWLVFK�DP�WDWVlFKOLFKHQ��¶�(QGH�GHU�P51$��$Q�GHQ�UHVXOWLHUHQGHQF'1$�(LQ]HOVWUDQJ�ZLUG� LQ�HLQHU�7DLOLQJUHDNWLRQ�GXUFK�HLQH�7HUPLQDOH�7UDQVIHUDVH� HLQH��¶�SRO\�$�6HTXHQ]�DQV\QWKHWLVLHUW��'LHVH�IXQJLHUW�DOV�%LQGXQJVVWHOOH�I�U�HLQHQ�IRUZDUG��¶�G7���$QFKRUSULPHU�� GHU�PLWKLOIH� VHLQHU� SRO\�G7� 6HTXHQ]� GDUDQ� ELQGHW� XQG� VR� HLQH� =ZHLWVWUDQJ�V\QWKHVH� HUP|JOLFKW�� $QVFKOLHVVHQG� HUIROJW� HLQH� $PSOLILNDWLRQ�� GLH� VLFK� LP� JOHLFKHQ� 5HDN�WLRQVDQVDW]� UHDOLVLHUHQ� OlVVW�� $OV� IRUZDUG� �¶�3ULPHU� ZLUG� GHU� $QFKRUSULPHU� �LP� 6LQQHVSH]LILVFKHU� 5HDNWLRQVEHGLQJXQJHQ� RKQH� GHQ� SRO\�G7� %HUHLFK�� YHUZHQGHW�� DOV� UHYHUVH��¶�3ULPHU� HLQ� 63�� 3ULPHU�� VR� GDVV� GHU� HLQJHVFKORVVHQH� *HQEHUHLFK� PLWWHOV� 3&5� DPSOLI]LHUWZHUGHQ�NDQQ��'HU��¶�*HJHQSULPHU�63��ELQGHW�UHODWLY�]X�63��HWZDV�JHQDXIZlUWV�XQG�VHW]W�DXIGLHVH�:HLVH� GDV� 3ULQ]LS� GHU� QHVWHG�3&5� XP�� 'XUFK� HLQH� ZHLWHUH� $PSOLILNDWLRQ�PLW� HLQHPQRFK� ZHLWHU� LQQHQOLHJHQGHQ� 63��3ULPHU�� GHU� DEHUPDOV� PLW� GHP� $QFKRUSULPHU� NRPELQLHUWZLUG��OlVVW�VLFK�GHU�9HUVWlUNXQJHIIHNW�EHL�KRKHU�6SH]LILWlW�QRFK�ZHLWHU�HUK|KHQ�
$XI�GHU�*UXQGODJH�GHV��¶�5$&(�3URWRNROOV�YRQ�5RFKH��0DQQKHLP��ZXUGHQ�0RGLILNDWLRQHQLQ� 3ULPHUNRQ]HQWUDWLRQHQ�� 3ULPHUVHTXHQ]HQ� �NHLQH� 6FKQLWWVWHOOHQ� LQ� GHU� $QFKRUVHTXHQ]��7HPSHUDWXUSURILO�XQG�(Q]\PDXVZDKO�HLQJHI�KUW��GLH�VLFK�DQ�6FKDHIHU������� RULHQWLHUWHQ�
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0DWHULDO�XQG�0HWKRGHQ 6HLWH���
5HYHUVH�7UDQVNULSWLRQ�� SPRO 3ULPHU�63�� �J *HVDPW�51$DG �� �O '(3&�:DVVHU��q&�I�U�� PLQ�GHQDWXULHUHQ��GDQQ�DXI�(LV

�[ 3XIIHU� �O '77�� QPRO G173V�� 8 $09 57�LQNO��51DVH�+�$NWLYLWlWDG � �O '(3&�:DVVHU��q&�I�U�� K��q&�I�U��� PLQ'LH�$09�5HYHUVH� 7UDQVNULSWDVH� OlVVW� HLQH� KRKH� 6\QWKHVHWHPSHUDWXU� ]X�� EHL� GHU� P|JOLFKVWZHQLJ�6HNXQGlUVWUXNWXUHQ�GHU�51$�DXIWUHWHQ��=XGHP�EHVLW]W�VLH�HLQH�51DVH�+�$NWLYLWlW��GLHGDV�P51$�7HPSODWH�QDFK�GHU�F'1$�6\QWKHVH� DEEDXW�� VR�GDVV�GLHVH�EHL� GHU�$PSOLILNDWLRQ�%LQGXQJ� GHV� G7���$QFKRUSULPHUV� DP� SRO\�$� WDLO�� QLFKW� VW|UW�� (LQH� DQVFKOLHVVHQGH� F'1$�6lXOHQDXIUHLQLJXQJ� �VLHKH� �������PLW� GHP�+LJK�3XUH�3&5�3URGXFW� 3XULILFDWLRQ�.LW� �5RFKH�0DQQKHLP��QDFK�+HUVWHOOHUDQJDEHQ��(OXWLRQ�LQ���[����� �O�7ULV�+&O�>S+�@��SRROHQ��HQWIHUQWGDV�(Q]\P���EHUVFK�VVLJH�3ULPHU�XQG�GHQ�3XIIHU�XQG�EHUHLWHW�VR�GLH�7DLOUHDNWLRQ�YRU�
7DLOLQJ�8P� GLH� DQVFKOLHVVHQGH� =ZHLWVWUDQJV\QWKHVH� XQG� GLH� 3&5� HIIHNWLY� XQG� RKQH� 8PSXIIHUQGXUFKI�KUHQ� ]X� N|QQHQ�� ZXUGH� GLH� 7DLOLQJUHDNWLRQ� GLUHNW� LP� 3&5�5HDNWLRQVSXIIHU� GXUFK�JHI�KUW�5HDNWLRQVDQVDW]�LP����O�0DVVWDE��[ 3&5�3XIIHU��/LIH�7HFKQRORJLHV��.DUOVUXKH����� QPRO 0J&O�� QPRO G$73����� �O F'1$DG����� �O '(3&�:DVVHU��q&�I�U�� PLQ�GHQDWXULHUHQ��GDQQ�DXI�(LV��� 8 7G7��5RFKH��0DQQKHLP���q&�I�U��� PLQ�LQNXELHUHQ��q&�I�U��� PLQ�LQDNWLYLHUHQ��HLQIULHUHQ
=ZHLWVWUDQJV\QWKHVH�XQG����3&5�(V�ZLUG�HLQH�NRPELQLHUWH�=ZHLWVWUDQJV\QWKHVH�XQG�3&5�LQ�HLQHU�5HDNWLRQ�GXUFKJHI�KUW��)�UGLH� =ZHLWVWUDQJV\QWKHVH� LVW� ]XQlFKVW� HLQH� QLHGULJH� $QQHDOLQJWHPSHUDWXU� YRQ� �����q&HUIRUGHUOLFK�� GDPLW� GHU� SRO\�G7� %HUHLFK� GHV� G7���$QFKRUSULPHU� ELQGHQ� NDQQ�� 8P� GDV
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$XIHLQDQGHUIROJHQ� GHU� HLQ]HOQHQ� 5HDNWLRQHQ� ]X� JHZlKUOHLVWHQ� XQG� GDPLW� GHU� 6\QWKHVHXQVSH]LILVFKHU� 1HEHQSURGXNWH� YRU]XEHXJHQ�� ZHUGHQ� GLH� 3ULPHU� I�U� GLH� 3&5� HUVW� QDFKHUIROJWHU� =ZHLWVWUDQJV\QWKHVH� ]XJHJHEHQ�� 'LH� 3&5�$PSOLILNDWLRQ� QDFK� 6WDQGDUGSURWRNROOOlXIW�GDQQ�EHL�K|KHUHU�$QQHDOLQJWHPSHUDWXU�XQWHU�VSH]LILVFKHUHQ�%HGLQJXQJHQ�DE��VR�GDVV�GLHLP�$QVDW]�YHUEOHLEHQGHQ���EHUVFK�VVLJHQ�G7���$QFKRUSULPHU�PLW�LKUHP�ROLJR�G7�(QGH�QLFKWPHKU�ELQGHQ�XQG�GLH�5HDNWLRQ�QLFKW�EHHLQWUlFKWLJHQ�N|QQHQ�=ZHLWVWUDQJV\QWKHVH���� �O���[ 3XIIHU��/LIH�7HFKQRORJLHV��.DUOVUXKH�� P0 0J&O���� SPRO G7�� $QFKRUSULPHU�� QPRO G173V��� 8 7DT�3RO\PHUDVH��/LIH�7HFKQRORJLHV��.DUOVUXKH�DG �� �O '(3&�:DVVHUFD� �� �O gO�EHUVFKLFKWHQ� �O F'1$�DXV�GHU�7DLOLQJUHDNWLRQ

��q&�� PLQ��=ZHLWVWUDQJ ��q&�� PLQ���q&�� PLQ���q&�� PLQ�I�U�� =\NOHQ3&5� �MH�� SPRO 3ULPHU�$QFKRU��63�3&5 ��q&��� VHF���q&�� PLQ����q&�� PLQ�I�U����=\NOHQ����q&��� PLQ��f�q&
���3&5�$XV�GHU��� 3&5�ZLUG� HLQ�HLQ�$OLTXRW� LQ� HLQHU�QHVWHG�3&5�PLW� HLQHP�ZHLWHU� LQQHQOLHJHQGHQ63��3ULPHU�XQWHU�6WDQGDUGEHGLQJXQJHQ��VLHKH����3&5��DPSOLIL]LHUW��[ 3XIIHU��/LIH�7HFKQRORJLHV��.DUO VUXKH�� P0 0J&O�MH � SPRO $QFKRUSULPHU��63��� QPRO G173V��� 8 7DT�3RO\PHUDVH��/LIH�7HFKQRORJLHV��.DUOVUXKH�DG �� �O '(3&�:DVVHUFD� �� �O gO�EHUVFKLFKWHQ� �O 3&5�3URGXNW�������9HUG�QQXQJ��DXV�GHU����3&5
��q&�� PLQ����q&��� VHF���q&�� PLQ���q&�� PLQ�I�U����=\NOHQ���� q&��� PLQ��f�q&
$XV�HUVWHU�XQG�]ZHLWHU�3&5�ZHUGHQ�MH�� �O�DXI�HLQHP�$JDURVHJHO�NRQWUROOLHUW�XQG�GLH�3&5�3URGXNWH�NORQLHUW��VLHKH��������XQG�VHTXHQ]LHUW��VLHKH��������
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��� 3527(,1&+(0,6&+(�0(7+2'(1
����� 6WDQGDUGPHWKRGHQ'LH�3URWHLQDUEHLWHQ�RULHQWLHUWHQ�VLFK�DQ�GHQ�6WDQGDUGSURWRNROOHQ�DXV�6DPEURRN HW�DO� �������.RQ]HQWUDWLRQVEHVWLPPXQJHQ� YRQ� 3URWHLQO|VXQJHQ� HUIROJWHQ� FKURPRJHQ� PLWWHOV� %UDGIRUG�5HDJHQ]��3URWHLQ�$VVD\�����LQ�GG�:DVVHU��%LR5DG��0�QFKHQ��GXUFK�%HVWLPPXQJ�GHU�2'���LP� 3KRWRPHWHU� XQG� DQVFKOLHVVHQGHU� ,QWHUSUHWDWLRQ� DQKDQG� HLQHU� ]XYRU� HUVWHOOWHQ� %6$�(LFKNXUYH� �%UDGIRUG�� ������� 3URWHLQIlOOXQJ� ]XU� 9ROXPHQUHGXNWLRQ� HUIROJWH� GXUFK� ����9HUVHW]HQ� GHU� 3UREH�PLW� ����7ULFKORUHVVLJVlXUH� �7&$��� HLQVW�QGLJHV� (LQIULHUHQ� EHL� ���q&XQG�DQVFKOLHVVHQGHV�3HOOHWLHUHQ���� ��� J�I�U��� PLQ�EHL��q&���3URWHLQ�/|VXQJHQ�ZXUGHQ�DXI(LV�JHKDOWHQ�XQG�EHL����q&�JHODJHUW�
3URWHLQQDFKZHLV=XU� 'HWHNWLRQ� EHVWLPPWHU� 3URWHLQH� ZXUGH� XQWHU� GHQDWXULHUHQGHQ� %HGLQJXQJHQ� �0HUFDSWR�HWKDQRO�� HLQ� =HOO\VDW� RGHU� 3URWHLQH[WUDNW� HOHNWURSKRUHWLVFK� DXIJHWUHQQW� �6'6�3$*(�� VLHKH�������� hEHUH[SULPLHUWH� 3URWHLQH� VROOWHQ� GDQQ� GLUHNW� LP�*HO�PLWWHOV� )lUEXQJ� ]X� GHWHNWLHUHQVHLQ�� LGHQWLIL]LHUW� QDFK� *U|VVH� DQKDQG� HLQHV� /lQJHQVWDQGDUGV�� (QWZHGHU� ZXUGH� LUUHYHUVLEHOJHIlUEW� PLW� &RRPDVVLH�%ODX�5���� �6HUYD�� +HLGHOEHUJ�� QDFK� 6DPEURRN HW� DO��� ����� E]Z�6LOEHUIlUEXQJ� �VLHKH� XQWHQ�� RGHU� UHYHUVLEHO� PLW� (�=LQF�� �3LHUFH�� %RQQ�� ]XU� ZHLWHUHQ9HUZHQGXQJ�GHU�*HOH�LP�:HVWHUQ�EORW�'LH� �EHUH[SULPLHUWHQ� 3URWHLQH� ZDUHQ� HQWZHGHU� PLW� HLQHP� 2OLJRKLVWLGLQ�7DJ� XQG� HLQHP� F�P\F�(SLWRS� �S7UF+LV��9HNWRU�� EHLP� 7��9HNWRU� HLQ� 9��(SLWRS�� GRSSHOW� RGHU� DOV� *67�)XVLRQVSURWHLQ� HLQIDFK� PDUNLHUW� XQG� NRQQWHQ� PLWKLOIH� HQWVSUHFKHQG� JHULFKWHWHU� $QWLN|USHU�VLHKH�7DE�����LP�:HVWHUQ�EORW��VLHKH��������VSH]LILVFK�QDFKJHZLHVHQ�ZHUGHQ�
6LOEHUIlUEXQJ��� PLQ���K� *HO�IL[LHUHQ��PHKUIDFK�ZHFKVHOQ�� PLQ LQ�����(W2+�ZDVFKHQ���[�ZHFKVHOQ����� VHF LPSUlJQLHUHQ��VWDUN�VFK�WWHOQ�[� PLQ VRIRUW�LQ�'HPLQ�:DVVHU�ZDVFKHQ����� PLQ LQ�6LOEHUQLWUDWO|VXQJ�LQNXELHUHQ�[� PLQ JU�QGOLFK�LQ�'HPLQ�:DVVHU�ZDVFKHQ(QWZLFNOHU�]XJHEHQ��VRIRUW�ZHFKVHOQEHL�VLFKWEDUHQ�%DQGHQ�PLW�'HPLQ�:DVVHU�DEVWRSSHQ�� PLQ IL[LHUHQ�ODJHUQ�LQ�:DVVHU



0DWHULDO�XQG�0HWKRGHQ 6HLWH���
)L[LHUHU��N�KOHQ����� 0HWKDQRO��� (VVLJVlXUH
,PSUlJQLHUO|VXQJ��IULVFK�DQVHW]HQ����� PO GHPLQ�:DVVHU��� �O ���LJH�)RUPDOGHK\GO|VXQJ�� �O ���LJH�1DWULXPWKLRVXOIDWO|VXQJ
6LOEHUQLWUDWO|VXQJ��IULVFK�DQVHW]HQ����� PO ����LJH�6LOEHUQLWUDWO|VXQJ��� �O ���LJH�)RUPDOGHK\GO|VXQJ
(QWZLFNOHU��IULVFK�DQVHW]HQ����� PO ��LJH�1DWULXPFDUERQDWO|VXQJ��� �O ���LJH�1DWULXPWKLRVXOIDWO|VXQJ��� �O ���LJH�)RUPDOGHK\GO|VXQJ
����� :HVWHUQ�EORW'HQDWXULHUHQGH�*HOH=XU� HOHNWURSKRUHWLVFKHQ� $XIWUHQQXQJ� GHU� 3URWHLQH� ZXUGHQ� XQWHU� 9HUZHQGXQJ� GHU*HODSSDUDWXU�0LQL� 3URWHDQ�� ,,� ���� [� ���� [� ���� PP�� YRQ� %LR5DG� �0�QFKHQ�� ������LJHGHQDWXULHUHQGH�6'6�3$�*HOH��3$*(��EHL��� P$�*HO�JHIDKUHQ�7UHQQJHO� ������ ���LJHV�3$$��������������[ 7ULV�+&O���6'6��S+��������[ ��� P0�7ULV�+&O������� 6'6�DG����� PO GG�:DVVHU�� �O ����$36� �O 7(0('6DPPHOJHO��UHLFKW�ELV�FD��� PP�XQWHUKDOE�GHU�7DVFKHQ���� ���LJHV�3$$��������������[ 7ULV�+&O���6'6��S+��������[ ��� P0�7ULV�+&O������� 6'6�DG���� PO GG�:DVVHU�� �O ����$36�� �O 7(0('�[�/DXISXIIHU������ J *O\FLQ����� J 7ULV��� J 6'6DG���� O GG�:DVVHU
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�[ /DGHSXIIHU����P0 7ULV�����0 1D&O�� 13���S+�����HLQVWHOOHQ�����7,8�PO $SURWLQLQ����J�PO '1DVH����P0 306)��3KHQ\OPHWK\OVXOSKRQ\OIOXRULG���P0 ('7$���J�PO /HXSHSWLQ
(OHNWURSKRUHVH��[ 9RO GHQDWXULHUQGHU��[ /DGHSXIIHU�[ 9RO 3URWHLQO|VXQJ�=HOO\VDW�/lQJHQVWDQGDUG��q&�I�U��� PLQ�GHQDWXULHUHQ��GDQQ�(LVDXI�GDV�*HO��XQWHU��[ /DXISXIIHU��ODGHQ�� P$�*HO�I�U�FD�� K$QVFKOLHVVHQG�ZXUGH� HLQH� /DGHNRQWUROOH�PLWWHOV� (�=LQF����&RRPDVVLH�� RGHU� 6LOEHUIlUEXQJ�VLHKH� ������� GXUFKJHI�KUW�� ZREHL� I�U� GLH� OHW]WHUH� EHLGHQ� LUUHYHUVLEOHQ� )lUEXQJHQ� HLQJHVRQGHUWHV��LGHQWLVFK�SUlSDULHUWHV�*HO�]XP�%ORWWHQ�EHQ|WLJW�ZXUGH�
%ORWWHQ1DFK�GHP�YROOVWlQGLJHQ�(QWIlUEHQ�GHU�*HOH� �(�=LQF���3RQFHDX 6��ZXUGHQ�GLH�3URWHLQH� LP1DVVEORWYHUIDKUHQ� DXI� 1LWUR]HOOXORVHPHPEUDQHQ� �6FKOHLFKHU� 	� 6FK�OO�� 'DVVHO�� �EHUWUDJHQ�'LH�GXUFK�GDV�6'6�QHJDWLY�DXIJHODGHQHQ�3URWHLQH�ZDQGHUQ�LP�HOHNWLVFKHQ�6SDQQXQJVIHOG�]XU$QRGH� �� 3RO��� VR� GDVV� GLH� 0HPEUDQ� HQWVSUHFKHQG� SRVLWLRQLHUW� VHLQ� PXVV�� $XI� GHU$QRGHQVHLWH�ZXUGH�LQ�%ORWSXIIHU�JHWUlQNW�HLQ�6FKZDPP��HLQ�)LOWHUSDSLHU��GLH�1LWURFHOOXORVH�PHPEUDQ�� GDV�*HO�� QRFK� HLQ� )LOWHUSDSLHU� XQG� DEVFKOLHVVHQG� HLQ� ZHLWHUHU� 6FKZDPP� LQ� GHQ5DKPHQ� HLQJHOHJW� XQG� LQ� GHQ� 7DQN� �EHUI�KUW�� 'LH� 9ROOVWlQGLJNHLW� GHV� 7UDQVIHUV� ZXUGHDQKDQG� HLQHV� JHIlUEWHQ� 0ROHNXODUJHZLFKWVVWDQGDUGV� E]Z�� 3RQFHDX 6�)lUEXQJ� �6LJPD�'HLVHQKRIHQ���QDFK�6DPEURRN HW�DO�������� YLVXHOO��EHUSU�IW�%ORWSXIIHU� ��� 0HWKDQRO� J 7ULV���� J *O\FLQDG�� O GG�:DVVHU� K�EHL���� P$�EORWWHQ
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$QWLN|USHUELQGXQJ�XQG�'HWHNWLRQ*HO�GLUHNW�QDFK GHP�%ORWWHQ�HQWQHKPHQ3%6 � PLQ�VFKZHQNHQ�� %6$�LQ�3%6 � K�EORFNHQDOWHUQDWLY � K�LQ����0LOFKSXOYHU�LQ�3%6�EORFNHQ��� $QWLN|USHU �������ELV����� �����VLHKH�7DE�����I�U�� K�LQNXELHUHQ3%6�7 �[�I�U�� PLQ�ZDVFKHQ��3%6�7 �Å�7ZHHQ����LQ�3%6��� D�+53�.RQMXJDW �������ELV����� �����VLHKH�7DE�����LQ��� %6$�LQ�3%6I�U��� PLQ�LQNXELHUHQ3%6�7 �[�I�U�� PLQ�ZDVFKHQFD����� PO (&/�6XEVWUDW��������I�U�� PLQ�LQNXELHUHQ%ORW�DEWXSIHQ��LQ�)ROLH�HLQVFKODJHQ����� PLQ�LQ�5|QWJHQNDVVHWWH�DXI�.RGDNILOP�05�H[SRQLHUHQ
����� ([SUHVVLRQV�.ORQLHUXQJ6WUDWHJLH'LH� +HUVWHOOXQJ� GHU� )XVLRQVSURWHLQH� VROOWH� GHU� 3URGXNWLRQ� YRQ� $QWLVHUHQ� GLHQHQ�� 'LH,PPXQLVLHUXQJ�HUIROJW�GDEHL�JHJHQ�NXU]H�(SLWRSH�GHU�$PLQRVlXUHVHTXHQ]�XQG�LVW�GDKHU�QLFKWDXI� HLQH� LQWDNWH�4XDUWlUVWUXNWXU� GHU� 3URWHLQH� DQJHZLHVHQ�� ZDV� GLH� HLQIDFKHUH� ([SUHVVLRQ� LQ3URNDU\RQWHQ� XQG� DQVFKOLHVVHQGH� $XIUHLQLJXQJ� XQWHU� GHQDWXULHUHQGHQ� %HGLQJXQJHQ� DQERW�VLHKH���������XQWHU�GHQHQ�GLH�]XU�,VRODWLRQ�YHUZHQGHWHQ�7DJV�]XGHP�VLFKHU�]XJlQJOLFK�VLQG�=XVlW]OLFK�EHVWHKW�XQWHU�GLHVHQ�%HGLQJXQJHQ�6FKXW]�YRU�3URWHDVHHLQZLUNXQJHQ�=XU� 3URWHLQPDUNLHUXQJ� ZXUGHQ� ]ZHL� YHUVFKLHGHQH� $QVlW]H� YHUIROJW�� =XP� HLQHQ� ZXUGH� GLH+LV�7DJ�6WUDWHJLH�JHZlKOW��EHL�GHU�GDV�*HQ�GXUFK�.ORQLHUXQJ�LQ�HLQHQ�7232� 7$�&ORQLQJ�([SUHVVLRQVYHNWRU� EHL� GHU� DQVFKOLHVVHQGHQ� ([SUHVVLRQ� LQ� (� FROL �6WDPP�� 723 ��� RGHUDOWHUQDWLY� ;/��� %OXH�� PLW� HLQHP� &�WHUPLQDOHQ� �[ +LVWLGLQVFKZDQ]� YHUVHKHQ� ZLUG� XQG� LPZHLWHUHQ� GXUFK� 0HWDOO�$IILQLWlWV�&KURPDWRJUDSKLH� �1LFNHO�17$�0DWUL[�� 4LDJHQ�� DXIJH�UHLQLJW�ZHUGHQ�NDQQ��'HU�DQGHUH�$QVDW]�YHUIROJW�GLH�)XVLRQVV\QWKHVH�PLW�HLQHU�1�WHUPLQDOHQ*67�'RPlQH��S*(;�.*�9HNWRU���VR�GDVV�GDV�3URWHLQ�PLW�HLQHP�GDJHJHQ�JHULFKWHWHQ�PDWUL[�JHNRSSHOWHP�D�*67�$QWLN|USHU�VlXOHQFKURPDWRJUDSKLVFK�DXI]XUHLQLJHQ�LVW�'DV�DOV�NDXP�LPPXQRJHQ�JHOWHQGH�� UHODWLY�NXU]H��[ +LVWLGLQ�7DJ�NDQQ�EHL�GHU� DQJHVWUHEWHQ,PPXQLVLHUXQJ� YHUQDFKOlVVLJW� ZHUGHQ�� VR� GDVV� GDV� DXIJHUHLQLJWH� 3URWHLQ� QLFKW� ZHLWHUEHDUEHLWHW� ]X� ZHUGHQ� EUDXFKW�� $XFK� GLH� *67�'RPlQH� DP� *67�)XVLRQVSURWHLQ� ZLUG� ]XU,PPXQLVLHUXQJ� DXIJUXQG� JHULQJHU� ,PPXQRJHQLWlW� EHODVVHQ� �'U� ,� $XJXVWLQ�� SHUV|QOLFKH0LWWHLOXQJ��VLHKH�$XJXVWLQ HW�DO���������
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,Q�EHLGHQ�)lOOHQ�ZLUG�GDV�3URWHLQ�IXVLRQLHUW�GXUFK�GLH�H[DNWH�(LQNORQLHUXQJ�GHV�WUDQVODWLHUWHQF'1$�$EVFKQLWWV� �25)� DE� 6WDUWFRGRQ�� LQ� GDV� /HVHUDVWHU� GHV� 9HNWRUV�� 'D]X� ZXUGHQHQWVSUHFKHQGH�3ULPHU�NRQ]LSLHUW�
3ULPHUGHVLJQ�VLHKH�7DE�����3&5�3ULPHU�'HU� YHUZHQGHWH� S7UF+LV��7232� 7$� &ORQLQJ�� +LV�7DJ�9HNWRU� �,QYLWURJHQ�� PLW� &�WHUPLQDOHU�2OLJRKLVWLGLQUHJLRQ� WUXJ� VRZRKO� 6WDUW�� DOV� DXFK� 6WRSFRGRQ�� (QWVSUHFKHQG� ZXUGHGHU� )RUZDUGSULPHU� H[NOXVLY� GHV� 6WDUWFRGRQV� GLUHNW� PLW� %HJLQQ� GHV� ]ZHLWHQ� &RGRQVSRVLWLRQLHUW��HEHQVR�GHU�5HYHUVHSULPHU�H[NOXVLY�GHV�6WRSFRGRQV�ELV�]XP�YRUOHW]WHQ�&RGRQ�GHV25)�� =XP� 7HLO� ZDUHQ� GDEHL� 0XWDWLRQHQ� ]XU� 9HUPHLGXQJ� YRQ� 6HNXQGlUVWUXNWXUHQHUIRUGHUOLFK�� *HPLVFKWH� %DVHQ� �:REEOH�� ZXUGHQ� ]XU� $QSDVVXQJ� GHU� 6HTXHQ]� DQXQWHUVFKLHGOLFKH�6SH]LHV�HLQJHVHW]W�$OWHUQDWLY� YHUZHQGHW� ZXUGH� GHU� S&5�7��&7�7232� 7$� &ORQLQJ�� +LV�7DJ�9HNWRU�,QYLWURJHQ��� HEHQIDOOV� PLW� &�WHUPLQDOHU� 2OLJRKLVWLGLQUHJLRQ�� 'LHVHU� 9HNWRU� HUP|JOLFKW� GLH3URWHLQH[SUHVVLRQ� XQWHU� GHP� SRWHQWHUHQ� 7��3URPRWHU�� 'D� GLHVHU� 9HNWRU� NHLQ� 6WDUWFRGRQEHLQKDOWHW��ZXUGHQ�GLH�]XYRU�NRQ]LSLHUWHQ�)RUZDUGSULPHU��¶�VWlQGLJ�XP�$7*�YHUOlQJHUW��GLH5HYHUVHSULPHU�NRQQWHQ�XQYHUlQGHUW�HLQJHVHW]W�ZHUGHQ�6RZRKO�6WDUW��XQG�6WRSFRGRQ�EHIDQGHQ�VLFK�DXI�GHP�S*(;�.*�9HNWRU��3KDUPDFLD�%LRWHFK�)UHLEXUJ��� =XU� JHULFKWHWHQ�.ORQLHUXQJ� YLD� NRKlVLYH�(QGHQ� LQ� GLH�PXOWLFORQLQJ�6HTXHQ]� GHV9HNWRUV�ZXUGHQ�3ULPHU�NRQ]LSLHUW�� GLH� DXI�GHP�)RUZDUGSULPHU� HLQH�;ED ,�6FKQLWWVWHOOH� XQGDXI�GHP�5HYHUVHSULPHU�HLQH�;KR ,�6FKQLWWVWHOOH�WUXJHQ��1DFK�GHU�)RUZDUGVFKQLWWVWHOOH�ZXUGH]XU�hEHUOHLWXQJ�LQ�GDV�/HVHUDVWHU�HLQH�$XII�OOEDVH�HLQJHVHW]W��'LH�3ULPHU�HUKLHOWHQ�]XVlW]OLFKHLQH� � ES� �¶�([WHQVLRQ� PLW� ]XIlOOLJHU� %DVHQDEIROJH� DEHU� XQWHU� 9HUPHLGXQJ� YRQ� 6HNXQGlU�VWUXNWXUHQ�� XP� HLQ� QLFKW� UDQGVWlQGLJHV�� HIIHNWLYHV� 6FKQHLGHQ� GHU� 5HVWULNWLRQVHQ]\PH� ]XHUP|JOLFKHQ�
.ORQLHUXQJ)�U� GLH� 3&5�$PSOLILNDWLRQ� ZXUGH� ]XU� 9HUPHLGXQJ� YRQ� 3XQNWPXWDWLRQHQ� HLQ� 7DT�3RO\PHUDVHJHPLVFK� PLW� )HKOHUNRUUHNWXU� �6\QHUJ\�7DT�� *HQH&UDIW�� QDFK� 6WDQGDUGSURWRNROO�VLHKH��������HLQJHVHW]W�'LH�/LJDWLRQ�XQG�.ORQLHUXQJ�GHU�7232��7$�EDVLHUWHQ�9HNWRUHQ�HQWVSUDFK�GHP�XQWHU������EHVFKULHEHQ�3URWRNROO�
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=XU� 7��SURPRWHUEDVLHUWHQ� ([SUHVVLRQ� PXVVWHQ� GLH� ]XQlFKVW� LQ� 723 ���=HOOHQ� SURSDJLHUWHQ.RQVWUXNWH� HLQ� ]ZHLWHV� 0DO� LQ� GHQ� %/���'(��S/\V6�=HOOVWDPP� WUDQVIRUPLHUW� ZHUGHQ�� GDGLHVHU� 6WDPP� NHLQH� VWDELOH� .XOWLYLHUXQJ� JHZlKUOHLVWHW�� 'D]X� UHLFKWH� HV� DXV�� GHQ� 7UDQVIRU�PDWLRQVDQVDW]� PLW� HLQHU� 3LSHWWHQVSLW]H� DXIJHUHLQLJWHU� 3ODVPLGO|VXQJ� QDFK� 3URWRNROO� ]XLQIL]LHUHQ�'LH� *67�EDVLHUWHQ� .RQVWUXNWH� ZXUGHQ� NODVVLVFK� �EHU� NRKHVLYH� (QGHQ� JHULFKWHW� OLJLHUW�=XQlFKVW�ZXUGHQ�GD]X�GLH�3&5�3URGXNWH��EHU�HLQH�6lXOH�DXIJHUHLQLJW��0R%L7HF��VLHKH�������XQG�GHP�*67�9HNWRU��YLD�3ODVPLGSUHS�V\QWKHWLVLHUW��HQWVSUHFKHQG�HLQ]HOQ�SHU�'RSSHOYHUGDXSUlSDULHUW� �;ED ,�XQG�;KR ,��EHU�1DFKW�]XP�$XVJOHLFK� UHGX]LHUWHU�(IIL]LHQ]HQ�HQGVWlQGLJHQ9HUGDXV�� GDEHL� 7KHUPRLVRODWLRQ� JHJHQ� .RQGHQVDWLRQ� HUIRUGHUOLFK�� DQVFKOLHVVHQG� ��q&� I�U�� PLQ� +LW]HLQDNWLYLHUXQJ�� XQG� DXI� GHP� $JDURVHJHO� NRQWUROOLHUW�� 1DFK� HLQHU� DEHUPDOLJHQ6lXOHQDXIUHLQLJXQJ� ZXUGHQ� ,QVHUW� XQG� 9HNWRU� LP� VW|FKLRPHWULVFKHQ� 9HUKlOWQLV� YRQ� ���]XVDPPHQJHJHEHQ��EHL���q&�I�U��� PLQ�GHQDWXULHUW�XQG�DXI�(LV��EHUI�KUW��EHYRU�VLH�LP��� �O�0DVVWDE� ������ �J� JHVDPW�'1$�� PLW� 7��/LJDVH� �3URPHJD�� 0DQQKHLP�� �EHU� 1DFKW OLJLHUWZXUGHQ��=XU�(U]LHOXQJ�GHU�RSWLPDOHQ�5HDNWLRQVWHPSHUDWXU�ZXUGH�HLQ�]HLWOLFKHU�7HPSHUDWXU�JUDGLHQW� YRQ�57� DXI� �q&� HLQJHVHW]W� �]�%�� LVROLHUWHV�:DVVHUEDG� LP�.�KOVFKUDQN��� 7UDQVIRU�PDWLRQ�XQG�6FUHHQLQJ�3&5��3ULPHU�S*(;�)�5��HQWVSUDFKHQ�GHP�3URWRNROO�XQWHU�������
����� 3URWHLQH[WUDNWLRQ�DXV�(��FROL*HVDPWSURWHLQ�=HOO\VDW'LH� hEHUSU�IXQJ� GHU� .ORQH� DXI� hEHUH[SUHVVLRQ� HUIROJWH� GXUFK� 6'6�3$*(�$QDO\VH� �(�=LQF���� &RRPDVVLH�� RGHU� 6LOEHUIlUEXQJ�� E]Z�� :HVWHUQ�EORW� �VLHKH� ������� HLQHV*HVDPWSURWHLQ]HOO\VDWV��'LH�=HOODQ]XFKW�HUIROJWH�LQ�9RUNXOWXU��EHU�1DFKW��'DUDXV�ZXUGHQ�GLHHLJHQWOLFKHQ� ([SUHVVLRQVNXOWXUHQ� ����±������ DQJHLPSIW�� 1DFK� (UUHLFKHQ� HLQHU� 2'� YRQ� ����HQWVSULFKW� H[SRQHQWLHOO� ZDFKVHQGHQ� =HOOHQ�� ZXUGHQ� GLH� .XOWXUHQ� PLW� � P0� ,37*� ]XU3URWHLQH[SUHVVLRQ� VWLPXOLHUW�� 'XUFK� 9RUYHUVXFKH� PLW� HLQHU� =HLWUHLKH� ���� K� ZXUGH� GHUPD[LPDOH�([SUHVVLRQV]HLWUDXP�EHVWLPPW��$OV�GXUFKVFKQLWWOLFKHU�6WDQGDUGZHUW�HUZLHV�VLFK�HLQ=HLWUDXP� YRQ� � K�� $QVFKOLHVVHQG� ZXUGHQ� GLH� =HOOHQ� SHOOHWLHUW�� LQ� IO�VVLJHP� 6WLFNVWRIIVFKRFNJHIURUHQ�XQG�EHL����q&�JHODJHUW�'LH�=HOO\VH�HUIROJWH�GXUFK�$XIO|VHQ�XQG��� PLQ�WLJHV�.RFKHQ�GHV�3HOOHWV�LQ�HLQHU�/|VXQJ�DXVHLQHP� 7HLO� VWDUN� GHQDWXULHUHQGHP� �[ /DGHSXIIHU� �VLHKH� ������� XQG� ]ZHL� 7HLOHQ� GHQDWXULH�
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UHQGHQ� /\VHSXIIHUV� Ã%µ� �� 0�8UHD�� S+ ��� VLHKH� XQWHQ��� )�U� HLQ� =HOOSHOOHW� DXV� � PO� .XOWXUZXUGHQ���� �O�YHUZHQGHW�XQG�GDYRQ�HWZD���� �O�/\VDW�DXI�GDV�3$$�*HO�JHODGHQ�
+LV�7DJ/\VDWKHUVWHOOXQJ�]XU�$XIUHLQLJXQJ�8QWHU� 9HUZHQGXQJ� GHV�4,$H[SUHVV� 3URWHLQDXIUHLQLJXQJVV\VWHPV� �4LDJHQ�� ZXUGH� QDFK� GHQ]XJHK|ULJHQ�3URWRNROOHQ�GHV�+HUVWHOOHUV�]XQlFKVW�HLQ�*HVDPWSURWHLQO\VDW�XQWHU�GHQDWXULHUHQ�GHQ�%HGLQJXQJHQ�KHUJHVWHOOW�� PO /\VHSXIIHU�%�MH J�=HOOSHOOHW��QDVV�DXI�(LV�DXIWDXHQ�XQG�=HOOHQ�GXUFK�YRUWH[HQ�O\VLHUHQ� K�DXI�(LV�LQNXELHUHQ��DOOH�� PLQ�YRUWH[HQRSWLRQDO 8OWUDVFKDOOVWDE�EHL��� :�I�U�� PLQ�'1$�VFKHUHQI�U��� PLQ�EHL��� ��� J�SHOOHWLHUHQNODUHV�3URWHLQO\VDW�DEQHKPHQ
/\VHSXIIHU %��S+ ���:DVFKSXIIHU &��S+ �����(OXWLRQVSXIIHU (��S+ ������ 0 8UHD��� 0 1D+�32����� 0 7ULV�+&ORSWLRQDO �� 7ULWRQ�;����� P0 ,PLGD]RO=XVDW]�]X�% 3URWHDVHLQKLELWRUHQ��MH�QDFK�3URWHLQ]�%� ��� �J�PO $SURWLQLQ��� P0 306)S+�:HUWH�IULVFK�HLQVWHOOHQ�PLW�+&O
/\VHSXIIHU $�DOWHUQDWLY��S+ ���� 0 *X+&O��� 0 1D+�32����� 0 7ULV�+&O
(OXWLRQVSXIIHU (�DOWHUQDWLY��S+ �������]XVlW]OLFK ��� P0 ,PLGD]RO
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$XIUHLQLJXQJ�$XV�GHQ�3URWHLQO\VDWHQ�ZXUGHQ�GLH�+LVWLGLQ�PDUNLHUWHQ�3URWHLQH�LP�%DWFKYHUIDKUHQ��1L�17$�$JDURVH�3URWHLQO\VDWJHPLVFK�I�U���� K�EHL��q&�VFKZHQNHQ��0HWDOOFKHODW�$IILQLWlWVFKURPDWR�JUDSKLVFK� DQ� GDV� 6lXOHQPDWHULDO� �� PO�� %LQGHNDSD]LWlW� ���� PJ� 3URWHLQ�� JHEXQGHQ� XQG� LQ6lXOHQ��EHUI�KUW��'DEHL� LVW� GDV�1LFNHO���,RQ� DOV� =HQWUDODWRP� HLQHV�&KHODWNRPSOH[HV� �EHU� �VHLQHU� �� %LQGXQJVVWHOOHQ� PLW� 17$� �1LWULOR7ULDFHWLF� $FLG�� DQ� GLH� 0DWUL[� �6HSKDURVH�YHUNQ�SIW�XQG�ELQGHW��EHU�GLH�]ZHL�IUHLHQ�%LQGXQJVVWHOOHQ�]ZHL�EHQDFKEDUWH�+LVWLGLQUHVWH�GHV3URWHLQWDJV��'LHVH�9HUNQ�SIXQJ�NDQQ�HQWZHGHU�GXUFK�6HQNXQJ�GHV�S+�:HUWHV�JHO|VW�ZHUGHQRGHU� GLH�+LVWLGLQH� GXUFK� �EHUVFK�VVLJ� ]XJHJHEHQHV� ,PLGD]RO� DXV� GHQ�.RPSOH[� NRPSHWHWLYYHUGUlQJW� ZHUGHQ�� 'LH� 6lXOHQ� ZXUGHQ� GDQQ� PLW� �� 9ROXPHQ� :DVFKSXIIHU� Ã&µ� LP*UDYLWDWLRQVGXUFKIOXVV� YRQ� QLFKW� JHEXQGHQHQ� 3URWHLQHQ� JHUHLQLJW� XQG� DQVFKOLHVVHQG� JHEXQ�GHQH�3URWHLQH�PLW�� 9ROXPHQ�(OXWLRQVSXIIHU�Ã(µ�LQ�HWZD�� )UDNWLRQHQ�HOXLHUW�XQG�HLQJHIURUHQ�VRZLH�SKRWRPHWULVFK�TXDQWLIL]LHUW��VLHKH���������9RQ�VlPWOLFKHQ�6FKULWWHQ�ZXUGHQ�3UREHQ�I�UGLH�VSlWHUH�.RQWUROOH�LP�6'6�3$*(�:HVWHUQ�EORW��VLHKH��������JHQRPPHQ�
��� %,2,1)250$7,6&+(�0(7+2'(1
����� 6RIWZDUH�XQG�'DWHQEDQNHQ*HQDXVR� VHOEVWYHUVWlQGOLFK�ZLH� GHQ� =XJDQJ� ]X� GHQ� ZLVVHQVFKDIWOLFKHQ� 'DWHQEDQNHQ� ELHWHWGDV� ,QWHUQHW� �EHUZLHJHQG� NRVWHQORV� HLQH� )�OOH� YRQ� WRROV XQG� 6RIWZDUH� �]�7�� DOV'HPRYHUVLRQHQ� NRPPHU]LHOOHU� 6RIWZDUH��� 1DFK� 0|JOLFKNHLW� ZXUGHQ� HQWVSUHFKHQGH� OLQNVDQJHJHEHQ�
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7DE�����6RIWZDUH��7RROV��'DWHQEDQNHQ6RIWZDUH 6RIWZDUH��%H]XJVTXHOOH*UDILN &RUHO�'5$:����������������&RUHO�&RUSRUDWLRQ$GREH�3KRWRVKRS�����������������$GREH�V\VWHPV�,QF�/LWHUDWXUYHUZDOWXQJ (QG1RWH������������������KWWS���ZZZ�QLOHV�FRP3ULPHUGHVLJQ 3ULPHU� 'HVLJQHU� ����� �� ������ ��� 6FLHQWLILF� 	� (GXFDWLRQDO� 6RIWZDUH 2.� �����86$5HVWULNWLRQVNDUWHQ &ORQH�0DQDJHU����������������������6FLHQWLILF�	�(GXFDWLRQDO�6RIWZDUH6HTXHQ]HGLWLHUHQ &KURPDV������������������KWWS���ZZZ�WHFKQHO\VLXP�FRP�DX�FKURPDV�KWPO6HTXHQ]LHUXQJ 6HTXHQFH�1DYLJDWRU������0DF,QWRVK���3(�$SSOLHG�%LRV\VWHPV��:HLWHUVWDGW6HTXHQ]VXEPLVVLRQ 6HTXLQ�������6WDQGDUG�5HOHDVH��KWWS���ZZZ�HEL�DF�XN�HPEO�6XEPLVVLRQ�LQGH[�KWPO6WDWLVWLN 6WDWLVWLFD�I�U�:LQGRZV��9HUVLRQ�������6WDW��6RIWZDUH�� ,QF����������������(DVW���WK6WUHHW��7XOVD7H[WYHUDUEHLWXQJ 06�2IILFH����65��XQWHU�:LQGRZV�����]ZHLWH�$XVJDEH��KWWS���ZZZ�PLFURVRIW�FRP�7UDQVODWLRQ *HQH�5XQQHU�9HUVLRQ�������+DVWLQJV�6RIWZDUH��,QF������������7RRO ,QWHUQHWDGUHVVH3ULPHUGHVLJQ KWWS���ZZZ�JHQRPH�ZL�PLW�HGX�FJL�ELQ�SULPHU�SULPHU��FJL3URWHLQ��1XNOHRWLGDOLJQPHQW KWWS���GRW�LPJHQ�EFP�WPF�HGX������PXOWL�DOLJQ�PXOWL�DOLJQ�KWPOJHQRPLVFKH2UJDQLVDWLRQ KWWS���ZZZ�VDQJHU�DF�XN�6RIWZDUH�:LVH��JHQHZLVHIRUP�VKWPO
3URWHLQ�6WUXNWXUSUHGLNWLRQ KWWS���GRW�LPJHQ�EFP�WPF�HGX������VHT�VHDUFK�VWUXF�SUHGLFW�KWPOKWWS���ZZZ�FPSKDUP�XFVI�HGX�aQRPL�QQSUHGLFW�KWPOKWWS���ZZZ�FK�HPEQHW�RUJ�3URWHLQSUHGLNWLRQVXE]HOO��/RNDOLVDWLRQ KWWS���SUHGLFW�VDQJHU�DF�XN�QQSVO�'DWHQEDQN ,QWHUQHWDGUHVVH$7&& KWWS���ZZZ�DWFF�RUJ%RG\PDS�(67�'% KWWS���ERG\PDS�LPV�X�WRN\R�DF�MS�'LJLWDOHU�''��'''� KWWS���ZZZ�QFEL�QOP�QLK�JRY�8QL*HQH�GGG�FJL"25* +V*HQHFDUGV KWWS���ELRLQIRUPDWLFV�ZHL]PDQQ�DF�LO�FDUGV�0HGOLQH KWWS���ZZZ��QFEL�QOP�QLK�JRY�SXEPHG�1XNOHRWLG�3URWHLQ�'% KWWS���ZZZ�QFEL�QOP�QLK�JRY�EODVW�EODVW�FJL"-IRUP �KWWS���ZZZ�ERUN�HPEO�KHLGHOEHUJ�GH������%ODVW��267�'% KWWS���RPQLEDQN�OH[JHQ�FRP�OH[GE�ELQ�REGHPR"2%B6(48(1&(B6($5&+ �5=3' KWWS���ZZZ�U]SG�GH�6$*(�'% KWWS���ZZZ�VDJHQHW�RUJ�KWWS���ZZZ��QFEL�QOP�QLK�JRY�6$*(�7RRO�+\SHUOLQNV KWWS���ZZZ�SXEOLF�LDVWDWH�HGX�aSHGUR�UWBDOO�KWPO

http://www.public.iastate.edu/~pedro/rt_all.html
http://www.ncbi.nlm.nih.gov/SAGE/
http://www.sagenet.org/
http://www.rzpd.de/
http://omnibank.lexgen.com/lexdb-bin/obdemo?OB_SEQUENCE_SEARCH=1
http://www.bork.embl-heidelberg.de:8080/Blast2/
http://www.ncbi.nlm.nih.gov/blast/blast.cgi?Jform=1
http://www4.ncbi.nlm.nih.gov/pubmed/
http://bioinformatics.weizmann.ac.il/cards/
http://www.ncbi.nlm.nih.gov/UniGene/ddd.cgi?ORG=Hs
http://bodymap.ims.u-tokyo.ac.jp/
http://www.atcc.org/
http://predict.sanger.ac.uk/nnpsl/
http://www.ch.embnet.org/
http://www.cmpharm.ucsf.edu/~nomi/nnpredict.html
http://dot.imgen.bcm.tmc.edu:9331/seq-search/struc-predict.html
http://www.sanger.ac.uk/Software/Wise2/genewiseform.shtml
http://dot.imgen.bcm.tmc.edu:9331/multi-align/multi-align.html
http://www.genome.wi.mit.edu/cgi-bin/primer/primer3.cgi
http://www.microsoft.com/
http://www.technelysium.com.au/chromas.html
http://www.niles.com/
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����� (67�,QWHJUDWLRQ0LW� GHQ� 6HTXHQ]HQ� GHU� LP� 1RUWKHUQ�EORW� YHULIL]LHUWHQ� ''�)UDJPHQWH� ZXUGH� HLQ� $EJOHLFKJHJHQ� GLH� 1XNOHRWLGGDWHQEDQNHQ� YRP� 1&%,� RGHU� (0%/� XQWHU� 9HUZHQGXQJ� GHV� %/$67�$OJRULWKPXV�GXUFKJHI�KUW��VLHKH���������8QWHU�%HU�FNVLFKWLJXQJ�GHU�6SH]LHVJUHQ]H�]ZLVFKHQERYLQHQ� ''�6HTXHQ]HQ� XQG� GHQ� YHUI�JEDUHQ� KXPDQHQ� RGHU� PXULQHQ� (67�'%� ZXUGH� HLQH6HTXHQ]�PLW� HWZD� ���� RGHU�PHKU� hEHUHLQVWLPPXQJ� �EHU� GLH� JHVDPWH� /lQJH� DOV� KRPRORJJHVHW]W�)�U�QHXH��XQEHNDQQWH�*HQH��GLH�QXU�]X�(67�6HTXHQ]HQ�+RPRORJLHQ�]HLJWHQ��ZXUGH�YHUVXFKW�DXV� GHQ� '%� GLH� *HVDPWVHTXHQ]� DE]XOHLWHQ�� 8QWHU� 9HUZHQGXQJ� GHV� %/$67�$OJRULWKPXVZXUGHQ� P|JOLFKVW� PHKUHUH� KRPRORJH� (67V� JHVXFKW�� GLH� �EHU� GLH� EHNDQQWHQ� *UHQ]HQ� GHU6HTXHQ]� KLQDXVJLQJHQ�� $XVJHKHQG� YRQ� GHQ� QHXHQ� (QGHQ� ZXUGH� GDV� *HQ� VXN]HVVLYHNRPSOHWWLHUW��LQGHP�GLH�JHIXQGHQHQ�(67�XQWHU�9HUZHQGXQJ�GHV�0XOWLDOLJQSURJUDPPHV��VLHKH������� ]X� HLQHU� .RQVHQVXVVHTXHQ]� ]XVDPPHQJHVHW]W� ZXUGHQ�� 'DEHL� JDOW� GDV� 1RUWKHUQ�EORWVLJQDO�DOV�5LFKWOLQLH�I�U�GLH�6HTXHQ]JU|VVH�GHV�*HQV��HLQ�25)�PLW�6WDUW��XQG�6WRSFRGRQDOV�*UXQGODJH� I�U� HLQH� SXWDWLYH�$PLQRVlXUHVHTXHQ]��'LHVH�$6�6HTXHQ]�ZXUGH�PLWKLOIH� GHV3URJUDPPHV�*HQHUXQQHU� GHGX]LHUW�XQG� LKUHUVHLWV�ZLHGHU� JHJHQ� GLH�3URWHLQGDWHQEDQNHQ� YRQ1&%,�XQG�(0%/�DEJHJOLFKHQ�$OV�WHLOZHLVH�KLOIUHLFK�HUZLHV�VLFK�GLH�JHJHQ�(QGH�GHU�$UEHLW�]XJlQJOLFKH�KXPDQH�&RQVHQVXV�'%� GHV� 5=3'��ZHOFKH� GXUFK� 6RIWZDUH� DXWRPDWLVLHUW� LQWHJULHUWH� (67V� EHHLQKDOWHW� XQG� HLQH%/$67�6XFKH�HUP|JOLFKW�
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�� (5*(%1,66(
��� ',))(5(17,$/�',63/$<�675$7(*,(

$EE�����''�6WUDWHJLH���,GHQWLILNDWLRQ���,VRODWLRQ�GLIIHUHQWLHOO�H[SULPLHUWHU�*HQH
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'LIIHUHQWLDO� 'LVSOD\� �''�� LVW� HLQH� 0HWKRGH� ]XP� 9HUJOHLFK� GHU� UHODWLYHQ� *HQH[SUHVVLRQYHUVFKLHGHQHU�=HOOSRSXODWLRQHQ��=LHO�GHU�YRUOLHJHQGHQ�$UEHLW�ZDU�GLH�,GHQWLILNDWLRQ�UHOHYDQWHU0ROHN�OH�GHV� DQJLRJHQHQ�� DOVR� DNWLYLHUWHQ�3KlQRW\SV�YRQ�NXOWLYLHUWHQ�(QGRWKHO]HOOHQ� DOV� LQYLWUR $QJLRJHQHVHPRGHOO�� VFKHPDWLVFK� GDUJHVWHOOW� LQ� $EE�� ��� ,P� 9HUJOHLFK� GHU� UHODWLYHQ*HQH[SUHVVLRQ� YRQ� YLHU� YHUVFKLHGHQHQ� %$(&�=HOOSRSXODWLRQHQ� �VXENRQIOXHQW�DNWLYLHUWYHUVXV� NRQIOXHQW�UXKHQG�� VLHKH� 7DE�� ��� PLWWHOV� ''� ZXUGHQ� GLH� LQ� DNWLYLHUWHQ� =HOOHQKRFKUHJXOLHUWHQ� *HQIUDJPHQWH� LGHQWLIL]LHUW�� DXV� GHP� 3$$�*HO� DXVJHVFKQLWWHQ�� HOXLHUW� XQGUHDPSOLIL]LHUW� �VLHKH� �������� 'LH� PLWWHOV� .ORQLHUXQJ� DXV� GHQ� 5HDPSOLILNDWHQ� LVROLHUWHQ*HQIUDJPHQWH� ZXUGHQ� YRU� HLQHU� ZHLWHUHQ� %HDUEHLWXQJ� ]XVlW]OLFK� LP� 1RUWKHUQ�EORW� DXI5HJXODWLRQ� YHULIL]LHUW�� 9HULIL]LHUWH�*HQIUDJPHQWH�ZXUGHQ� VHTXHQ]LHUW� XQG� ]XU� ,GHQWLILNDWLRQJHJHQ� GLH� *HQGDWHQEDQNHQ� DEJHJOLFKHQ�� )�U� QHXH�� XQEHNDQQWH� *HQH� PLW� (67�+RPRORJLHZXUGH�DP�&RPSXWHU�YHUVXFKW��GXUFK�,QWHJUDWLRQ��EHUODSSHQGHU�(67V�GLH�*HVDPWVHTXHQ]�XQGGDUDXV�HLQHQ�25)�]X�HUVFKOLHVVHQ��VLHKH���������*HODQJ�GLHV��ZXUGHQ�GDUDXV�3ULPHU�DEJHOHLWHW�VLHKH� /LVWH� ������� XQG� GLH�*HQH�P|JOLFKVW� YROOVWlQGLJ� NORQLHUW� XQG� VHTXHQ]LHUW�� $XI� GLHVH:HLVH�ZXUGH�GLH�NRUUHNWH�,QWHJUDWLRQ�GHU�(67�6HTXHQ]HQ��EHUSU�IW�
=XU� ZHLWHUHQ� &KDUDNWHULVLHUXQJ� GHU� LVROLHUWHQ� *HQH� �GDUJHVWHOOW� LQ� 7DE�� ��� ZDUHQ� GLH([SUHVVLRQVPXVWHU� LQ� YHUVFKLHGHQHQ� =HOOLQLHQ� VRZLH� DGXOWHQ� XQG� IHWDOHQ� *HZHEHQ� PLWWHOV3&5�XQG�SHU�1RUWKHUQ�EORW��071��]X�HUKHEHQ��*HQDXHUH�/RNDOLVDWLRQ�GHU�([SUHVVLRQ�VROOWHQLQ� VLWX +\EULGLVLHUXQJV�([SHULPHQWH�� 6FKOLHVVOLFK� ZDUHQ� ([SUHVVLRQVNORQLHUXQJHQ� GXUFK]X�I�KUHQ� �VLHKH� �������� XP� GXUFK� 3URWHLQ�EHUH[SUHVVLRQ� XQG� 3URWHLQDXIUHLQLJXQJ� �VLHKH� ������SRO\NORQDOH� $QWLVHUHQ� JHJHQ� GLHVH� 0ROHN�OH� KHUVWHOOHQ� ]X� N|QQHQ�� 0LW� GLHVHQ� OlVVW� VLFKHLQHUVHLWV� GLH� ([SUHVVLRQ� DXFK� DXI� 3URWHLQHEHQH� HUPLWWHOQ�� ZREHL� GLH� $QWLVHUHQ� ]XPVSH]LILVFKHQ� 1DFKZHLV� HUIRUGHUOLFK� VLQG� �:HVWHUQ�EORW�� (/,6$�� ,PPXQKLVWRFKHPLH��� $EHUDXFK�$XVZLUNXQJHQ�YRQ�9HUlQGHUXQJHQ�GHU�3URWHLQNRQ]HQWUDWLRQHQ�DXI�VSH]LILVFK�DQJLRJHQH9LWDOIXQNWLRQHQ� YRQ� (QGRWKHO]HOOHQ� ZLH� 0LJUDWLRQ�� &KHPRWD[LV�� 3UROLIHUDWLRQ� XQG� ,Q�JHO�$QJLRJHQHVH� VRZLH� GLH� $XVZLUNXQJHQ� GHU� 3URWHLQH� DXI� GLH� ([SUHVVLRQ� DQGHUHU� 0ROHN�OHVROOWHQ�LP�ZHLWHUHQ�9HUODXI�DGUHVVLHUW�ZHUGHQ��=XP�HLQHQ�GXUFK�H[RJHQH�=XJDEH�GHV�3URWHLQVE]Z�� VHLQHV� $QWLN|USHUV� LQ� GDV� =HOONXOWXUPHGLXP�� 'XUFK� HQWVSUHFKHQGH� 0HGLXPNRQGL�WLRQLHUXQJ� OlVVW�VLFK�DXFK�GLH�$EKlQJLJNHLW�GHU� MHZHLOLJHQ�3URWHLQH[SUHVVLRQ�YRQ�EHNDQQWHQ$QJLRJHQHVHUHJXODWRUHQ� HUPLWWHOQ�� =XP� DQGHUHQ�� HEHQIDOOV� LQ� GHU� =HOONXOWXU�� OlVVW� VLFK� HLQHHQGRJHQH� 9DULDWLRQ� GHU� 3URWHLQNRQ]HQWUDWLRQ� HU]LHOHQ�� +LHUI�U� ZDUHQ� ]XU� HXNDU\RQWLVFKHQ
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hEHUH[SUHVVLRQ� HLQLJHU� 3URWHLQH� GXUFK� 7UDQVIHNWLRQVH[SHULPHQWH� HQWVSUHFKHQGH� 9HNWRU�NRQVWUXNWH� ]X� NORQLHUHQ�� �GLH� MH� QDFK� YHUZHQGHWHP� =HOOW\S� HLQH� WUDQVLHQWH� RGHU� VWDELOH7UDQVIHNWLRQ�HUP|JOLFKHQ���8PJHNHKUW�LVW�HLQH�5HGX]LHUXQJ�GHU�([SUHVVLRQ�GXUFK�.QRFNRXW�H[SHULPHQWH� P|JOLFK�� (LQ� HOHJDQWHV� 9HUIDKUHQ� ELHWHW� HLQH� JHZHUEOLFKH� .QRFNRXWEDQN� PLWPHKUHUHQ� WDXVHQG� =HOOLQLHQ�� GHUHQ� MHZHLOV� UDQGRPLVLHUW� DXVJHVFKDOWHWHV� *HQ� GXUFK� 6HTXHQ�]LHUXQJ� LGHQWLI]LHUW� ZXUGH�� XQG� GLH� LQ� HLQHU� 2PQLEDQN�6HTXHQFH�7DJ� �267��'DWHQEDQN]XVDPPHQJHIDVVW� VLQG� �=DPEURZLF] HW� DO��� ������ OLQN VLHKH� �������� 6R� OlVVW� VLFK� HLQHKRPRORJH�.QRFNRXW�=HOOLQLH�]XP�XQWHUVXFKWHQ�0ROHN�O�YLD�%/$67�6XFKH�HUPLWWHOQ�
7DE�����''�6WUDWHJLH���&KDUDNWHULVLHUXQJ�GLIIHUHQWLHOO�H[SULPLHUWHU�*HQH([SUHVVLRQVPXVWHU�GLIIHUHQWLHOO�H[SULPLHUWHU�*HQH
*HQ 3&5�6FUHHQLQJGLY��SK\VLRORJLVFKH=HOOLQLHQ��KXP�7XPRU]HOOLQLHQ��KXP�

1RUWKHUQ�EORWDGXOW�IHWDO��0DXV�GLY��2UJDQJHZHEH��5LQG�2YDUVWDGLHQ��5LQG�
LQ�VLWX�+\EULGLVLHUXQJ*HVDPWHPEU\R��0DXV�GLY��2UJDQJHZHEH

3URWHLQ (/,6$ :HVWHUQ�EORW ,PPXQKLVWRFKHPLH
)XQNWLRQ�GLIIHUHQWLHOO�H[SULPLHUWHU�*HQH
([SUHVVLRQ ����± &KDUDNWHULVLHUXQJLQ�YLWUR �=HOONXOWXU�0HGLXPNRQGLWLRQLHUXQJGXUFK�3URWHLQ]XJDEHH[RJHQ�3URWHLQ� 0HGLXPNRQGLWLRQLHUXQJGXUFK�$QWLN|USHU]XJDEHhEHUH[SUHVVLRQGXUFK�7UDQVIHNWLRQHQGRJHQ�*HQ� *HQLQDNWLYLHUXQJGXUFK�.QRFNRXW

�0LJUDWLRQ�3UROLIHUDWLRQ�&KHPRWD[LV�,Q�JHO�$QJLRJHQHVH�6SKlURLGH��([SUHVVLRQVPXVWHUDQGHUHU�0ROHN�OH
��� ',))(5(17,$/�',63/$<,Q� GHU� YRUOLHJHQGHQ� $UEHLW� ZXUGHQ� JHPlVV� GHU� )UDJHVWHOOXQJ� DNWLYLHUWH� *HQH� DQJLRJHQHU(QGRWKHO]HOOHQ� VHOHNWLHUW�� DOVR� GHUHQ� +RFKUHJXODWLRQ� ]XP� 6XFKNULWHULXP� HUKREHQ�� 'D]XZXUGHQ�ERYLQH�$RUWHQ�(QGRWKHO]HOOHQ��%$(&��YHUZHQGHW��GD�VLFK�GLHVH�LQ�9RUYHUVXFKHQ�LP9HUJOHLFK� ]X� KXPDQHQ� �+89(&�� DOV� YHUJOHLFKVZHLVH� VWlUNHU� UHJXOLHUW� XQG� VWLPXOLHUEDUHUHUZLHVHQ�XQG��EHUGLHV�OHLFKWHU�]X�NXOWLYLHUHQ�XQG�OlQJHU�]X�SDVVDJLHUHQ�ZDUHQ��YJO��$XJXVWLQ
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9RVV HW� DO��� ������� (LQHU� ]XVlW]OLFKHQ� LQWHUQHQ� 5HIHUHQ]� HQWVSUHFKHQG� ZXUGHQ� YLHUYHUVFKLHGHQH�%$(&�=HOOSRSXODWLRQHQ�PLWHLQDQGHU�YHUJOLFKHQ� �7DE������ -H� ]ZHL� UXKHQGH� �.�NRQIOXHQW�� PLW� ]ZHL� DNWLYLHUWHQ� �6�� VXENRQIOXHQW��� ZREHL� LP� 6LQQH� HLQHU�0D[LPLHUXQJ� GHU*HQUHJXODWLRQ� HLQH� DNWLYLHUWH� 3RSXODWLRQ� ]XVlW]OLFK� PLW� GHP� $QJLRJHQHVHVWLPXODQ]� E)*)LQGX]LHUW� �6���� HLQH� UXKHQGH� 3RSXODWLRQ� PLW� HLQHP� IXQNWLRQVQHXWUDOLVLHUHQGHP� $QWLN|USHUJHJHQ�E)*)�LQKLELHUW�ZXUGH��.���8P� SUlSDUDWLYH� XQG� ELRORJLVFKH� 9DULDQ]HQ� DXV]XVFKOLHVVHQ�� ZXUGHQ� QXU� XQDEKlQJLJUHSURGX]LHUWH� 6LJQDOYHUlQGHUXQJHQ� EHU�FNVLFKWLJW� �Q�  � ���� GHUHQ� 6LJQDOYHUODXI� ]XGHP� QRFKVWHWLJ�YHUOLHI��DOVR�VLFK�GLH�DNWLYHQ�XQG�UXKHQGHQ�3RSXODWLRQHQ�JOHLFKOlXILJ�YHUKLHOWHQ��'DEHLHUJDEHQ� VLFK� I�U� GLH� EHLGHQ� DNWLYHQ� UHVSHNWLYH� EHLGHQ� UXKHQGHQ� =HOOSRSXODWLRQHQ� MHZHLOVJOHLFKDUWLJH� 6LJQDOLQWHQVLWlWHQ�� .RQWLQXLHUOLFKH� 6LJQDOYHUOlXIH�� ZLH� HWZD� HLQH� DEQHKPHQGH6LJQDOVWlUNH�YRQ�DNWLYHUHP�]X�UXKHQGHUHP�=XVWDQG��ZXUGHQ�VHOWHQ�EHREDFKWHW�$EE��� ]HLJW�H[HPSODULVFK�HLQH�$XWRUDGLRJUDSKLH�HLQHV�3$$�*HOV��LQ�GHP�PLW���6�PDUNLHUWH$PSOLILNDWH� YHUVFKLHGHQHU� 3�7�3ULPHUNRPELQDWLRQHQ� DXV� ]ZHL� XQDEKlQJLJHQ� ([SHULPHQWHQLP�9HUJOHLFK�DXIJHWUDJHQ�ZXUGHQ�
6lPWOLFKH� GHU� ��� P|JOLFKHQ� =ZHLHUNRPELQDWLRQHQ� DXV� 3�� XQG� 7�3ULPHUQ� ZXUGHQGXUFKJHI�KUW� XQG� �� GLHVHU� .RPELQDWLRQHQ� PLQGHVWHQHV� HLQPDO� XQDEKlQJLJ� UHSURGX]LHUW�'D]X� ZXUGH� GLH� 51$� YRQ� LQVJHVDPW� �� XQDEKlQJLJ� YRQHLQDQGHU� DQJH]RJHQHQ� =HOO�SRSXODWLRQHQ�YHUZHQGHW��MHZHLOV�LQ�GLH�YHUVFKLHGHQHQ�.RQGLWLRQLHUXQJHQ�XQWHUWHLOW��'LH�HWZD��� %DQGHQ� MH�%DKQ� GHV� XQWHUVXFKWHQ�*U|VVHQEHUHLFKV� YRQ� ��������� ES� HUJHEHQ� ������ LPUHSURGX]LHUWHQ�9LHUHUYHUJOHLFK�XQWHUVXFKWH�%DQGHQ��LQVJHVDPW�XQJHIlKU��������(LQ]HOEDQGHQ�
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$EE�����''�*HO'LH� DQJHJHEHQHQ� 3�3ULPHU� ZDUHQ� KLHU� PLW� GHP� 7��3ULPHU� NRPELQLHUW�� 'LH� 3IHLOH� GHXWHQ� DXI� YLHUYHVFKLHGHQH�� LQ�EHLGHQ�([SHULPHQWHQ�LQ�GHQ�YHUJOLFKHQHQ�%$(&�3RSXODWLRQHQ�GLIIHUHQWLHOO�H[SULPLHUWH$PSOLILNDWLRQVSURGXNWH�������ELV�������VSDOWHQZHLVH�YRQ�REHQ���GLH�QDFK�*HOH[FLVLRQ�UHDPSOLIL]LHUW�XQGNORQLHUW�ZXUGHQ��YJO��$EE�����
����� ,VROLHUXQJ�XQG�9HULILNDWLRQ5HDPSOLILNDWLRQ�XQG�.ORQLHUXQJ�GLIIHUHQWLHOO�DPSOLIL]LHUWHU�F'1$�)UDJPHQWH$XV� GHP�*HO� JHVFKQLWWHQH� *HQIUDJPHQWH� ZXUGHQ�PLW� GHU� JOHLFKHQ� 3�7�3ULPHUNRPELQDWLRQZLH� LP� ''� UHDPSOLIL]LHUW�� )DOOV� QRWZHQGLJ�� ZXUGHQ� GLH� 3&5�%HGLQJXQJHQ� �$QQHDOLQJ�WHPSHUDWXU�� 0J&O��.RQ]HQWUDWLRQ�� =\NOHQ]DKO�� VR� RSWLPLHUW�� GDVV� VLFK� HLQ� VSH]LILVFKHV3URGXNW�GHU�HQWVSUHFKHQGHQ�*U|VVH�DPSOLIL]LHUHQ�OLHVV�
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9RQ�LQVJHVDPW�����UHSURGX]LHUWHQ�%DQGHQ��GLH�DXVJHVFKQLWWHQ�ZXUGHQ��OLHVVHQ�VLFK����VRZRKOUHDPSOLIL]LHUHQ�DOV�DXFK�NORQLHUHQ��'DYRQ�OLHVVHQ�VLFK����*HQIUDJPHQWH�������LP�1RUWKHUQ�EORW� GHWHNWLHUHQ�� )�U� ��� GLHVHU� *HQIUDJPHQWH� NRQQWH� LP� 1RUWKHUQ�EORW� HLQH� UHJXOLHUWH([SUHVVLRQ�EHVWlWLJW�ZHUGHQ��GDV�HQWVSULFKW�����GHU�UHDPSOLIL]LHUWHQ�)UDJPHQWH�'D� ]XQlFKVW� LQ� DNWLYLHUWHQ� =HOOHQ� �%$(&6�� DXFK� KHUXQWHUUHJXOLHUWH� *HQIUDJPHQWH� LVROLHUWZXUGHQ��UHGX]LHUW�VLFK�GLH�=DKO�GHU�YHULIL]LHUWHQ�KRFKUHJXOLHUWHQ�*HQIUDJPHQWH�DXI����YRQ���UHDPSOLIL]LHUWHQ��HQWVSUHFKHQG�������� UHJXOLHUWH�%DQGHQ�UHSURGX]LHUW�XQG�DXVJHVFKQLWWHQGDYRQ��� *HQIUDJPHQWH�UHDPSOLIL]LHUW�XQG�NORQLHUWGDYRQ��� *HQIUDJPHQWH�LP�1RUWKHUQ�EORW�GHWHNWLHUW� ����LQVJ���� UHJXOLHUWH�)UDJPHQWH��YHULIL]LHUW�LP�1RUWKHUQ�EORW��YRQ���� ����EHVWHKHQG�DXV��� KRFKUHJXOLHUWH�)UDJPHQWH��LQ�%$(&6��YRQ���� ����� KHUXQWHUUHJXOLHUWH�)UDJPHQWH��LQ�%$(& 6��YRQ���� ����

$EE�����5HDPSOLILNDWLRQ�GHU�HOXLHUWHQ�''�3&5�)UDJPHQWH$EJHELOGHW� LVW� HLQH� 6HULH� YRQ� 5HDPSOLILNDWHQ� GHV� EHDUEHLWHWHQ� *U|VVHQVSHNWUXPV�� GLH� DXV%DQGHQHOXDWHQ�PLWWHOV� GHU�XUVSU�QJOLFKHQ�3ULPHUNRPELQDWLRQ�ZLH� LP�''�KHUJHVWHOOW�ZXUGHQ�� $XV� GHQJHNHQQ]HLFKQHWHQ��
��3URGXNWHQ�OLHVVHQ�VLFK�.ORQH�GLIIHUHQWLHOO�H[SULPLHUWHU�*HQH�LVROLHUHQ��6LH�VLQG�LQ7DE�� � XQG� 7DE�� �� DXIJHI�KUW�� )UDJPHQW� ����� OLHVV� VLFK� LQ� HLQHU� VSlWHUHQ�� RSWLPLHUWHQ� 3&5UHDPSOLIL]LHUHQ�� GLH� EHLGHQ��� HU� )UDJPHQWH� HUZLHVHQ� VLFK� KLHU� QDFK� HLQHP� RSWLPLHUWHP�3URWRNROO� DOVUHDPSOLIL]LHUEDU��LP�*HJHQVDW]�]X������
)�U�GLH��EHUZLHJHQGH�$Q]DKO�GHU�NORQLHUWHQ�)UDJPHQWH�IDQG�VLFK�QXU�HLQ�.ORQ�PLW�HLQHU�GHP5HDPSOLILNDW� HQWVSUHFKHQGHQ� *U|VVH�� 'LH� PD[LPDOH� $Q]DKO� YHUVFKLHGHQHU� .ORQH� JOHLFKHU*U|VVH��GLH�DXI�HLQ�5HDPSOLILNDW�]XU�FN]XI�KUHQ�ZDU��EHWUXJ���
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1RUWKHUQ�EORW,QVJHVDPW� ���� 1RUWKHUQ�EORWV� ZXUGHQ� ]XU� 9HULIL]LHUXQJ� GHU� 5HJXODWLRQ� GXUFKJHI�KUW�� 'LHVEHLQKDOWHW� GLH� GLUHNWH� 9HUZHQGXQJ� YRQ� 5HDPSOLILNDWHQ� DOV� 6RQGH�� GLH� hEHUSU�IXQJYHUVFKLHGHQHU�LVROLHUWHU�.ORQH�VRZLH�DXFK�:LHGHUKROXQJHQ�YRQ�([SHULPHQWHQ��'LH�*U|VVH�GHULGHQWLIL]LHUWHQ� *HQH� YDULLHUWH� ]ZLVFKHQ� ���±�� NE�� 'LH� (UJHEQLVVH� GHU� YHUJOHLFKHQGHQ1RUWKHUQ�EORWV� VLQG� WDEHOODULVFK� DXIJHOLVWHW� �VLHKH� 7DE�� � XQG� 7DE�� ����� EHLVSLHOKDIWH$EELOGXQJHQ�GHU�$XWRUDGLRJUDSKLHQ�VLQG�LP�$EVFKQLWW���� DXIJHI�KUW�
��� ,'(17,),.$7,21�',))(5(17,(//�(;35,0,(57(5�*(1(6HTXHQ]LHUXQJ=XU�6HTXHQ]LHUXQJ�ZDU� GLH� YRUKHULJH�.ORQLHUXQJ� GHU�5HDPSOLILNDWH� HUIRUGHUOLFK��6lPWOLFKHNORQLHUWH�*HQIUDJPHQWH�OLHVVHQ�VLFK�VHTXHQ]LHUHQ��ZREHL�GLH�6HTXHQ]LHUXQJ�QXU�I�U�1RUWKHUQ�EORW�YHULIL]LHUWH�0ROHN�OH�GXUFKJHI�KUW�ZXUGH�
'%�$EJOHLFK��(67�,QWHJUDWLRQ,QVJHVDPW����*HQH�RGHU�*HQIUDJPHQWH�OLHVVHQ�VLFK�LP�'DWHQEDQNDEJOHLFK�DQDO\VLHUHQ��'DYRQZDUHQ� GLH� *HQH� YRQ� ���.ORQHQ� EHNDQQW� �VLHKH� 7DE�� ���� 'DULQ� HQWKDOWHQ� VLQG� �� .ORQH�� GLH� *HQH� UHGXQGDQW� LGHQWLIL]LHUWHQ�� WHLOZHLVH� LQ� XQWHUVFKLHGOLFKHQ� 6HTXHQ]EHUHLFKHQ�� VR� GDVVVLFK�LQJHVDPW��� *HQH�DOV�EHNDQQW�KHUDXVVWHOOWHQ��'LH �EULJHQ����.ORQH�NRGLHUWHQ�I�U�QHXH�XQEHNDQQWH�*HQH��VLHKH�7DE�������1DFK�GHP�OHW]WHQ�$NWXDOLVLHUXQJVVWDQG������GHV�KXPDQHQ*HQRPV� LGHQWLIL]LHUW�� HUJLEW� VLFK� I�U� ��� GHU�*HQIUDJPHQWH� HLQH� VLJQLILNDQWH� +RPRORJLH� ]XEHNDQQWHQ�(67V�RGHU�*HQRPVHTXHQ]HQ�XQG�OHGLJOLFK�I�U���.ORQH�NHLQHUOHL�=XRUGQXQJ��)�U��GLHVHU� .DQGLGDWHQ� �VLHKH� DXFK� *HQVWHFNEULHIH� ����� NRQQWH� GLH� JHVDPWH� SXWDWLY� NRGLHUHQGH6HTXHQ]� �FGV�� DOV� RIIHQHV� /HVHUDVWHU� �25)�� XQG� GLH� IODQNLHUHQGHQ� 875V� �XQWUDQVODWHGUHJLRQV��DXV�(67V��H[SUHVVHG�VHTXHQFH�WDJV��LQWHJULHUW�ZHUGHQ��(LQH�YROOVWlQGLJH�FGV�EHVWHKWDXV� HLQHP� 25)�� GHU� PLW� HLQHU� .R]DNNRQVHQVXVVHTXHQ]� EHJLQQW� �7UDQVODWLRQVVWDUWVLJQDO�EHLQKDOWHW� GDV� 6WDUWFRGRQ� NRGLHUHQG� I�U� 0HWKLRQLQ�� XQG� ELV� ]XP� 6WRSFRGRQ� I�U� GLH7UDQVODWLRQ� GXUFKOlXIW�� �¶�� XQG� �¶�875V� �QLFKW� WUDQVODWLHUWH� P51$� 5HJLRQHQ�� VLQG� GXUFKKlXILJHV� $XIWUHWHQ� YRQ� 6WRSFRGRQV� JHNHQQ]HLFKQHW�� $OV� 0DVVWDE� I�U� GLH� P51$�*HVDPW�VHTXHQ]�ZXUGH�GLH�MHZHLOLJH�*U|VVH�GHV�6LJQDOV�LP�1RUWKHUQ�EORW�DOV�KHUDQJH]RJHQ�
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+RPRORJLHNULWHULHQ��,QQHUKDOE�GHU�JOHLFKHQ�6SH]LHV�ZXUGH�HLQH�PHKU�DOV����LJH�+RPRORJLHJHIRUGHUW�� (LQH� VLJQLILNDQWH� ,QWHUVSH]LHV�,GHQWLWlW� ]ZLVFKHQ� ERYLQHQ� .ORQHQ� XQG� L�G�5�KXPDQHQ� RGHU� PXULQHQ� 'DWHQEDQNVHTXHQ]HQ� ZXUGH� DE� ������� +RPRORJLH� GHILQLHUW�� MHQDFKGHP��RE�VLH�VLFK�JOHLFKPlVVLJ��EHU�GLH�YROOH�/lQJH�GHU�6HTXHQ]�HUVWUHFNWH�RGHU�QXU�DXI7HLOEHUHLFKH� ]XWUDI�� )DQGHQ� VLFK� +RPRORJLHQ� ]X� JHQRPLVFKHQ� 6HTXHQ]HQ�� ZXUGHQ� DXFK7HLOVHTXHQ]EHUHLFKH�JHZHUWHW��GD�([RQ����,QWURQJUHQ]HQ�HLQH�P|JOLFKH�(UNOlUXQJ�GDI�U�ERWHQ�%HLP� =XVDPPHQI�JHQ� YRQ� (67V� ]X� HLQHU� NRGLHUHQGHQ� 6HTXHQ]� ]HLJWH� VLFK�� GDVV� GLH'DWHQEDQNVHTXHQ]HQ� KlXILJ� IHKOHUKDIW� ZDUHQ�� ]XPDO� HV� VLFK� XP� (LQ]HOVHTXHQ]LHUXQJHQ�VLQJOH� UHDGV�� KDQGHOWH�� 'LH� hEHUODJHUXQJ� PHKUHUHU� VROFKHU� (67V� EUDFKWH� YHUVFKLHGHQWOLFKNHLQH�HLQGHXWLJH�.RQVHQVXVVHTXHQ]��'XSOLNDWLRQHQ��'HOHWLRQHQ�RGHU�6XEVWLWXWLRQHQ�HLQ]HOQHU%DVHQSDDUH��� VR� GDVV� LP� =ZHLIHOVIDOO� GDV� RIIHQH� /HVHUDVWHU� �25)�� ]XP� (QWVFKHLGXQJV�NULWHULXP�JHPDFKW�ZXUGH��'LH�.RQWUROOH�GXUFK�DQVFKOLHVVHQGH�*HVDPWJHQDPSOLIL]LHUXQJ�XQG6HTXHQ]LHUXQJ�EHVWlWLJWH�DXVQDKPVORV�GHUDUWLJH�3ODXVLELOLWlWVDEOHLWXQJHQ�'D� GLH� ''V�PLW� LPPHU� HLQHP� 7�3ULPHU� DPSOLIL]LHUW� ZXUGHQ�� GHU� DP� 3RO\�$�6FKZDQ]� GHV*HQV� ELQGHW� XQG� ]XGHP� GLH� ]XJUXQGHOLHJHQGH� F'1$� DXVJHKHQG� YRQ� 3RO\�7�3ULPHUQV\QWKHWLVLHUW� ZXUGH�� VWDPPWHQ� GLH� LGHQWLIL]LHUWHQ� 6HTXHQ]HQ� YRUZLHJHQG� DXV� GHP� �¶�(QGEHUHLFK� GHU�*HQH��)�U�&DYHROLQ �� XQG� HLQ� �� N'�KHDWVKRFN YHUZDQGWHV�3URWHLQ�ZXUGHQQHXH��¶�875�6HTXHQ]HQ�LGHQWLIL]LHUW�
����� %HNDQQWH�*HQH9HUVFKLHGHQH� UHJXOLHUWH� EHNDQQWH� *HQH� NRQQWHQ� LGHQWLIL]LHUW� ZHUGHQ�� GLH� VlPWOLFK� ]X� GHQPLWWHO�ELV�VWDUN�H[SULPLHUWHQ�JHUHFKQHW�ZHUGHQ�N|QQHQ��$XVQDKPH��'LH�HUVW�QDFK�$EVFKOXVVGHU�H[SHULPHQWHOOHQ�$UEHLWHQ�DOV�K\SRWKHWLVFKHV�3URWHLQ�)/-������LGHQWLIL]LHUWHQ�.ORQH�������� ���������
*HPlVV�GHU�)UDJHVWHOOXQJ�GHU�$UEHLW�Ä,GHQWLILNDWLRQ�QHXHU�*HQH³�ZXUGH�GLH�&KDUDNWHULVLHUXQJGHU� EHNDQQWHQ�*HQH� �EHU� HLQLJH� LQLWLDOH�([SHULPHQWH� HLQHU� DQJLRJHQHVHEH]RJHQHQ�$XVZDKO�V�X���KLQDXV�QLFKW�ZHLWHUYHUIROJW�
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7DE�����/LVWH�GHU�EHNDQQWHQ�*HQH$XIJHI�KUW�VLQG�GLH�([SUHVVLRQVDEVWXIXQJHQ�GHU�*HQH�LQ�DNWLYLHUWHQ�%$(&6 GLIIHUHQ]LHUW�LQ�� VFKZDFKH��� PlVVLJH�XQG���� VWDUNH�([SUHVVLRQ��'LH�5HJXODWLRQVIDNWRUHQ�VLQG�DQJHJHEHQ� I�U�DNWLYLHUWH�%$(&6LP�9HUJOHLFK�]X�UXKHQGHQ�%$(&.� 1RUWKHUQVLJQDO*HQ .ORQ *U|�H���([SUHVVLRQ 5HJXODWLRQ *HQEDQN�1R�(QGRWKHOLQ����KXPDQ ������ ����NE ��� !��[ <�����0HWDOORWKLRQHLQ�,,��PW�,,���KXPDQ ������ ��NE �� ��[ -�����SXWDWLYHU�3.&�,QKLELWRU�E��������5DWWHSUHSUR�QHUYH�JURZWK�IDFWRU 51+����5DWWH ������ ����NE ��� ���[ '�����6�����LQKLELWRULVFKHV�*�3URWHLQ�D�8QWHUHLQKHLW��D*L���ERYLQ ������ ��NE �� �[ ;�����&DYHROLQ����QHXHV��¶�875���KXPDQ&DYHROLQ����QHXH��¶�875�7HLOVHT����ERYLQ ������ ����NE ��� �[�ELV!��[ =�����8�����$FHW\O�&R$�$FHW\OWUDQVIHUDVH�7KLRODVH ������ ����NE �� �[ '�����$QQH[LQ�� �/LSRFRUWLQ����ERYLQ ������ ����NE �� �[ ;�����7�=HOO�&\FORSKLOLQ��KXPDQ����N'� ������� ��NE ��� �[ <�����/DFWDW�'HK\GURJHQDVH��ERYLQ ������ ��NE ��� ��[ '�����3URWHDVRP�8QWHUHLQKHLW�+&���KXPDQ ������ ��������NE ��� �[ '�����*53���3URWHLQ��SRUFLQ%L3�3URWHLQ��KXPDQ ������������ ��NE ��� ��[�[ ;�����;�����
7KURPERVSRQGLQ����ERYLQ ������������������ ��NE ��� !��[!��[�[ $%������
*73�ELQGHQGHV�3URWHLQ��PXULQUDV�OLNH�3URWHLQ��KXPDQ ������ ����NE ��� ���[ 6�����0�����.,$$������*HQ��KXPDQ]\WRVROLVFKHV�&KDSHURQ�7&3����PXULQ ������ ��NE ��� ���[ '�����=�����K\SRWKHWLVFKHV�3URWHLQ�)/-�������KXPDQ&KU��� ������������ �������
 NE � �[�[ 10B��������$QQH[LQ�9�ELQGHQGHV�3URWHLQ�$%3���UDW ������ ������NE �� �[ '�����5LERSKRULQ�,��UDW���� N'� ������ ����NE �� �[ ;�����KHDWVKRFN YHUZDQGWHV� 3URWHLQ� ��� N'��QHXHV��¶�875����� ES��ERYLQ ������������������ ��NE ��� �[�[�[ ;�����
&KDSHURQ�7&3�����KXPDQ ������ ������NE �� �[ /�����
�,Q�GHQ�0XOWL�*HZHEH1RUWKHUQ�EORWV�YRQ�����������������WUDW�ZLHGHUKROW�HLQ�]ZHLWHV�6LJQDOEHL�� NE�DXI�
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&DYHROLQ�����������&DYHROLQ �� JHK|UW� ]XU� &DYHROLQ�*HQIDPLOLH� PLW� GHU]HLW� � 0LWJOLHGHUQ�� 'DV� �� N'0HPEUDQSURWHLQ� LVW� GHU� GHILQLHUHQGH� 3URWHLQEHVWDQGWHLO� YRQ� &DYHROHQ�� LQYDJLQLHUWHQ� ������ QP�3ODVPDPHPEUDQ�0LFURGRPlQHQ�]XP�LQWUD]HOOXOlUHQ�7UDQVSRUW�YRQ�0DNURPROHN�OHQ�7UDQVF\WRVH��XQG�]XU�HQGRF\WRVHDUWLJHQ�$XIQDKPH�NOHLQHUHU�0ROHN�OH��3RWRF\WRVH���3DUWRQ�������� 1HXHUHQ� (UNHQQWQLVVHQ� ]XIROJH� VSLHOHQ� &DYHROHQ� DXFK� HLQH� ZLFKWLJH� 5ROOH� LQ� GHU�LQWUD���]HOOXOlUHQ�6LJQDOWUDQVGXNWLRQ��6KDXO�	�$QGHUVRQ��������6PDUW HW�DO���������)�U� KXPDQHV� &DYHROLQ �� ZXUGH� HLQH� QHXH� �¶�875� LGHQWLIL]LHUW�� ZHOFKH� VLFK� GXUFK� (67�,QWHJUDWLRQ�PLW� GHU� EHNDQQWHQ� 6HTXHQ]� YRQ� ��� ES� �=������� YHUELQGHQ� OLHVV� XQG� GLHVH� �¶�VWlQGLJ� DXI� ���� ES� YHUOlQJHUW�� 'LHVHU� HUZHLWHUWH� �¶�875�%HUHLFK� OlVVW� VLFK� PLW� GHUJHQRPLVFKHQ�6HTXHQ]��&KURPRVRP��T������$)����������LJ�KRPRORJLVLHUHQ��$XVJHJDQJHQZXUGH�GDEHL�YRQ�GHP�LVROLHUWHQ�ERYLQHQ���� ES�''�*HQIUDJPHQW��ZHOFKHV�GHP��¶�(QGH�GHUQHXHQ� &DYHROLQVHTXHQ]� KRPRORJ� LVW� XQG� GLHVH� PLW� ��� ES� �EHUUDJW�� VR� GDVV� VLFK� GLHUHFKQHULVFKH�*HVDPWOlQJH�GHU�P51$�YRQ���� NE�HUJLEW�=XU� hEHUSU�IXQJ� GHU� ,GHQWLWlW� ZXUGHQ� 1RUWKHUQ�EORWV� GXUFKJHI�KUW�� GLH� GDV� 6LJQDO� LQHUZDUWHWHU�*U|VVH�YRQ�����NE�]HLJWHQ��'HV�ZHLWHUHQ�]HLJWHQ�VLFK�LP�1RUWKHUQ�EORW�XQWHUVFKLHG�OLFKH�([SUHVVLRQVPXVWHU�YRQ�QLFKW�QDFKZHLVEDUHU�5HJXODWLRQ�LQ�MXQJHQ�%$(&��EHU����IDFKH$NWLYLHUXQJ�LQ�PLWWOHUHQ�XQG�DOWHQ�VXENRQIOXHQWHQ�ERYLQHQ�(QGRWKHO]HOOHQ�ELV�]X�XPJHNHKUWHLQHU���IDFKHQ�'HDNWLYLHUXQJ�LQ�VXENRQIOXHQWHQ�+89(&�'LH�PLWWHOV�1RUWKHUQ�EORW� HUKREHQHQ� LQNRQVLVWHQWHQ�'DWHQ�EH]�JOLFK�GHU�5HJXODWLRQ�ZXUGHQDXI�3URWHLQHEHQH��EHUSU�IW��'DEHL�HUJDE� VLFK�NHLQHUOHL�9HUlQGHUXQJ�GHU�&DYHROLQ ��3URWHLQ�NRQ]HQWUDWLRQ�I�U�ERYLQH�MXQJH��PLWWOHUH�RGHU�DOWH�VRZLH�KXPDQH�(QGRWKHO]HOOHQ�
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$EE�����&DYHROLQ ��1RUWKHUQ�EORW�XQG�:HVWHUQ�EORW$� $EEJHELOGHW� VLQG� $XWRUDGLRJUDSKLHQ� VXENRQIOXHQW�NRQIOXHQW� YHUJOHLFKHQGHU�� MXQJHU�� PLWWOHUHU� XQGDOWHU� %$(&� =HOOSRSXODWLRQHQ� �3DVVDJHQ� ��� ��� XQG� ����� VRZLH� +89(&� =HOOSRSXODWLRQHQ� PLW� GHQGD]XJHK|ULJHQ�/DGHNRQWUROOHQ� ��� 6�U51$�� VRZLH�GLH� /DJH� GHU� �� 6� �FD�� ��� NE�� XQG��� 6� U51$�FD�� ��� NE��� -H� �� �J� *HVDPW�51$� ZXUGHQ� JHODGHQ� XQG� PLWWHOV� HLQHV� UDGLRDNWLY� PDUNLHUWHQ&DYHROLQ ��3&5�3URGXNWHV�JOHLFKHU�6SH]LHV�GHWHNWLHUW�%� bTXLYDOHQWH� 0HQJHQ� �FD�� � �J�� YRQ� *HVDPW]HOO\VDWSURWHLQ� YHUVFKLHGHQHU� =HOOSRSXODWLRQHQDXIJHWUHQQW� DXI� HLQHP� ���LJHQ� 6'6�3$$�*HO�� &DYHROLQ �� PLWWHOV� $QWLN|USHU� GHWHNWLHUW� XQGFKHPLOXPLQHV]HQW�YLVXDOLVLHUW��6WHOOYHUWUHWHQG�VLQG�KLHU�ERYLQH�(QGRWKHO]HOOHQ�PLWWOHUHQ�$OWHUV�VRZLHKXPDQH�DEJHELOGHW�
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7KURPERVSRQGLQ ��������������������������%HLVSLHOKDIW� I�U� GLH� ,GHQWLILNDWLRQ� YRQ� �¶�(QGVHTXHQ]HQ� VWHKW� GDV� JU|VVWH� LGHQWLIL]LHUWHEHNDQQWH�*HQ�7KURPERVSRQGLQ ���763 ���PLW�HLQHP�1RUWKHUQ�EORWVLJQDO�YRQ�� NE��9RQ�GHQEHNDQQWHQ���� NE�GHU�KXPDQHQ�763 ��6HTXHQ]�E]Z����� NE�GHV�ERYLQHQ�3HQGDQWV�ZXUGHQ�GUHLYHUVFKLHGHQHQ�.ORQH�LGHQWLIL]LHUW��GLH�DXV�GHP��¶�%HUHLFK�]ZLVFKHQ�������� NE�VWDPPHQ�7KURPERVSRQGLQH�VLQG�HLQH���0LWJOLHGHU�]lKOHQGH�)DPLOLH��763 �����PXOWLPRGXODUHU�3URWHLQHPLW� VWDUNHU� %LQGXQJVDIILQLWlW� ]XU� (&0�� 763 �� LVW� HLQ� YRQ� %OXWSOlWWFKHQ� DXV� D�*UDQXODVH]HUQLHUWHV� XQG� LQ� YLHOHQ� =HOOW\SHQ� �]�%�� (&�� 60&�� 0DFURSKDJHQ�� 7XPRU]HOOHQ�V\QWKHWLVLHUWHV� *O\FRSURWHLQ�� ZHOFKHV� HLQHQ� WUDQVLHQWHQ� %HVWDQGWHLO� LQ� (&0� YRQ� VLFKHQWZLFNHOQGHP�XQG�KHLOHQGHP�*HZHEH�GDUVWHOOW��5DXJL HW�DO����������(V�KDQGHOW�VLFK�XP�HLQ��� N'D� +RPRWULPHU� �/DZOHU HW� DO��� ������� GDV� MHZHLOV� DXV� PHKUHUHQ� VWUXNWXUHOOHQ� 8QWHU�HLQKHLWHQ�EHVWHKW��9HUVFKLHGHQH�)DNWRUHQ�ZLH�EHLVSLHOVZHLVH�6HUXP��E)*)��3'*)��7*)E XQG3URJHVWHURQ�VWLPXOLHUHQ�VHLQH�([SUHVVLRQ��0DMDFN HW�DO���������'RQRYLHO HW�DO���������-DQDW�	/LDX�� ������ ,UXHOD�$ULVSH HW� DO��� �������0LWWHOV� YLHU� DGKHVLYHU�'RPlQHQ� IXQJLHUW� HV� DOV� HLQ=HOODGKlVLRQVPROHN�O� �7XV]\QVNL HW� DO��� ������ 0RVKHU�� ������� ZHOFKHV� =HOOPLJUDWLRQ�3UROLIHUDWLRQ�� 1HXURQDXVVSURVVXQJ��$QJLRJHQHVH� XQG� 7XPRUSURJUHVVLRQ� PRGXOLHUW� �$GDPV�������� 6HLQH� VSH]LILVFKH� )XQNWLRQ�ZLUG� LQ� GHU� /LWHUDWXU� NRQWURYHUV� GLVNXWLHUW�� LQVEHVRQGHUHVHLQH�DQWLDQJLRJHQHQ�YHUVXV�DQJLRJHQHQ�(IIHNWH�
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$EE�����7KURPERVSRQGLQ ��1RUWKHUQ�EORW$EJHELOGHW� LVW� HLQH� VXENRQIOXHQW�NRQIOXHQW� %$(�=HOOSRSXODWLRQHQ� YHUJOHLFKHQGH� $XWRUDGLRJUDSKLH� PLWGHQ�GD]XJHK|ULJHQ�/DGHNRQWUROOHQ� ��� 6�U51$�� VRZLH�GLH�/DJH�GHU��� 6��FD�� ��� NE��XQG��� 6� U51$�FD�� ��� NE��� GLH� HLQH�PHKU� DOV� ���IDFKH� $NWLYLHUXQJ� LQ� %$(&6 ]HLJW�� -H� �� �J�*HVDPW�51$�ZXUGHQJHODGHQ�XQG�PLWWHOV�HLQHV�UDGLRDNWLY�PDUNLHUWHQ�ERYLQHQ�7KURPERVSRQGLQ ��3&5�3URGXNWHV��,QVHUW�YRQ��������GHWHNWLHUW�
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����� *HQIUDJPHQWH���(67�+RPRORJLHQ)�U����GHU����QHXHQ�*HQIUDJPHQWH�OLHVVHQ�VLFK�LP�'DWHQEDQNDEJOHLFK�KRPRORJH�(67V�RGHU*HQRPVHTXHQ]HQ� LGHQWLI]LHUHQ�� 'DYRQ� OLHVVHQ� VLFK� � *HQH� �JUDX� XQWHUOHJW�� DXV� GHQ'DWHQEDQNHQ�LQWHJULHUHQ��YRQ�GHU�6HTXHQ]�HLQH�SXWDWLY�YROOVWlQGLJH�NRGLHUHQGH�6HTXHQ]�XQG$PLQRVlXUHVHTXHQ]�DEOHLWHQ�XQG�LKUH�F'1$�]XU�hEHUSU�IXQJ�LKUHU�,GHQWLWlW�NORQLHUHQ�
7DE������*HQIUDJPHQWH$XIJHI�KUW�VLQG�GLH�([SUHVVLRQVDEVWXIXQJHQ�GHU�*HQIUDJPHQWH� LQ�%$(&6 GLIIHUHQ]LHUW� LQ�� VFKZDFKH��� PlVVLJH�XQG���� VWDUNH�([SUHVVLRQ��'LH�5HJXODWLRQVIDNWRUHQ�VLQG�DQJHJHEHQ� I�U�DNWLYLHUWH�%$(&6LP�9HUJOHLFK�]X�UXKHQGHQ�%$(&.�1RUWKHUQVLJQDO.ORQ *U|�H���([SUHVVLRQ 5HJXODWLRQ LQWHJULHUWH*HQVHTXHQ] *HQORFXV *HQEDQN�1R������� ������� NE ��� ��[ �����ES��KXPDQ &KU��� $$������������ ����NE �� �[ ���� ES��KXPDQ $)������������ ��NE ��� �[ �����ES��KXPDQ &KU���� $$������$%������������ ����NE �� �[ �����ES��KXPDQ &KU���T����� $$������+6���,��
������ ����NE �� �[ ����ES��ERYLQ����ES��KXPDQ����ES��PXULQ &KU���� $$������+80=&��*��$&������������ ����NE � �[ ����ES��ERYLQ �������� ����NE � �[ ����ES��ERYLQ����ES��KXPDQ &KU��� +�����$&������������ ����NE �� ���[ ����ES��ERYLQ �������� ����NE ��� �[ ����ES��ERYLQ 0�����8������������ ����NE � �[ �����ES��KXPDQ :�����$.������������ ��������NE � ���[ ����ES��ERYLQ�����ES��KXPDQ $&������$)������������ ��NE ��� �[ ����ES��ERYLQ����ES��KXPDQ &KU���� $&������������ ����NE � �[ ����ES��ERYLQ $:������������ ����NE �� �����[ ����ES��ERYLQ $$������������ ��NE � !��[ ����ES��ERYLQ 8����������� ���NE �� ���[ �����ES��KXPDQ &KU��� $&������*UDX� XQWHUOHJWH� *HQH ZXUGHQ� ZHLWHUJHKHQG� FKDUDNWHULVLHUW� XQG� VLQG� XQWHU� ��� JHVRQGHUWDXIJHI�KUW�



(UJHEQLVVH 6HLWH���
([SUHVVLRQVPXVWHU�LQ�YHUVFKLHGHQHQ�*HZHEHQ)�U� GHQ� *URVVWHLO� GHU� *HQIUDJPHQWH� ZXUGHQ� GLH� ([SUHVVLRQPXVWHU� LQ� YHUVFKLHGHQHQ*HZHEHW\SHQ� EHVWLPPW�� 'D]X� ZXUGHQ� DXV� ERYLQHQ� 2UJDQHQ� H[WUDKLHUWH� *HVDPW�51$�0HQJHQlTXLYDOHQWH� SDUDOOHO� HOHNWURSKRUHWLVFK� DXIJHWUHQQW� XQG� JHEORWWHW�� 'DV� (UJHEQLV� GHU1RUWKHUQ�EORWV� LVW� LP�)ROJHQGHQ� WDEHOODULVFK�DXIJHI�KUW�� H[HPSODULVFKH�$EELOGXQJHQ�HLQLJHUDXWRUDGLRJUDSKLVFKHU�*HOELOGHU�VLQG�LP�DQVFKOLHVVHQGHQ�$EVFKQLWW���� GDUJHVWHOOW�9RQ�GHQ�*HQIUDJPHQWHQ��������������������������������XQG�������� �VLHKH�7DE������ZXUGHQNHLQH�0XOWL�*HZHEHQRUWKHUQ�EORWV�DQJHIHUWLJW�DXIJUXQG�LKUHU�VFKZDFKHQ�([SUHVVLRQ�RGHU�QXUJHULQJI�JLJHU�5HJXODWLRQ�'LH� ([SUHVVLRQVPXVWHU� VROOWHQ� HLQHQ� HUVWHQ� $QKDOWVSXQNW� GDU�EHU� JHEHQ�� RE� GLH� LVROLHUWHQ0ROHN�OH�HLQH�DQJLRJHQHVHDVVR]LLHUWH�)XQNWLRQ�KDEHQ��'HPQDFK�ZlUH�]X�SRVWXOLHUHQ��GDVV�VLHLQ� *HZHEHQ� PLW� DNWLYHU� $QJLRJHQHVH� ZLH� IU�KHV� RGHU� PLWWOHUHV� 2YDU� VWlUNHU� H[SULPLHUWZHUGHQ�� HEHQVR� LVW� HLQH� SUlIHUHQWLHOOH� (QGRWKHO]HOOH[SUHVVLRQ� GHU� .DQGLGDWHQJHQH� LQ� VWDUNYDVNXODULVLHUWHQ� *HZHEHQ� ]X� YHUPXWHQ�� (WZDLJH� RUJDQVSH]LILVFKH� *HQH[SUHVVLRQ� VROOWHHUNHQQEDU�ZHUGHQ�(LQH�HUK|KWH�([SUHVVLRQ�LQ�IU�KHQ�PLWWOHUHQ�2YDUVWDGLHQ�NRQQWH�I�U�GLH�*HQH������������������������ ������� XQG� �������� QDFKJHZLHVHQ� ZHUGHQ�� (LQH� RUJDQVSH]LILVFK� GHXWOLFK� HUK|KWH*HQH[SUHVVLRQ� ]HLJWHQ� GLH�0ROHN�OH� �������� �������� ������� XQG� ������� I�U�0XVNHOJHZHEH��������I�U�/HEHUJHZHEH�VRZLH��������I�U�+HU]�XQG�'�QQGDUP��$XIJUXQG�GLHVHU�LQWHUHVVDQWHQ*HQH[SUHVVLRQVPXVWHU� XQG� GHU� ,GHQWLILNDWLRQ� YRQ� 25)V� ZXUGHQ� I�U� GLH� QHXHQ�� JUDXXQWHUOHJWHQ� *HQH� LP� IROJHQGHQ� $EVFKQLWW� ZHLWHUI�KUHQGH� ([SHULPHQWH� ]XU� 6HTXHQ]LGHQWL�ILNDWLRQ�XQG�&KDUDNWHULVLHUXQJ�GXUFKJHI�KUW�
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7DE������([SUHVVLRQVPXVWHU�LP�1RUWKHUQ�EORW��071�$XIJHI�KUW� VLQG� GLH� ([SUHVVLRQVDEVWXIXQJHQ� GHU� *HQH� XQG� *HQIUDJPHQWH� LQ� ERYLQHU� *HZHEH�51$GLIIHUHQ]LHUW� LQ� ± NHLQH�� � VFKZDFKH���� PlVVLJH� XQG���� VWDUNH�([SUHVVLRQ��'LH�:HUWH� LQ� GHU�6SDOWH%$(� GLHQHQ� DOV� $QKDOWVSXQNW� XQG� HQWVSUHFKHQ� GHQ� UHODWLYHQ� 6LJQDOHQ� YRQ� ]XP� *U|VVHQYHUJOHLFKJHODGHQHU�.RQWUROO�51$�VXENRQIOXHQWHU�=HOOHQ��6LH�N|QQHQ�YRQ�GHQ�:HUWHQ�GHU�9HULILNDWLRQV�1RUWKHUQ�EORWV��VLHKH�7DE��� XQG�7DE������DEZHLFKHQ� 2YDU*HQ $RUWD +HU] 0XV�NHO /HEHU 0LO] 8WHU�XV 1LHUH '�QQ'DUP IU�K PLWWHO VSlW %$(������ �� �� ��� � � �� �� �� ��� �� �� ��������� � � ��� � � � � � � � � ������� �� �� ��� �� � �� �� �� ��� �� �� ��������� � � � � � � � � � � � ������� � � �� ��� � � �� �� �� � � �������� � � � � � � � � � � � �������� � � � � � � � � � � � �������� � � � � � � � � � � � ������� � ��� �� �� �� � �� ��� �� �� �� ��������� � � ��� � � �� �� �� �� �� �� ��������� � � � � � � � � � � � ������� � � � � � � � � � � � ������� � � � � � � � �� �� �� �� ��*UDX� XQWHUOHJWH� *HQH ZXUGHQ� ZHLWHUJHKHQG� FKDUDNWHULVLHUW� XQG� VLQG� XQWHU� ��� JHVRQGHUWDXIJHI�KUW�
��� 67(&.%5,()(�1(8(5�*(1(
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����� *HQ�������$XVJHKHQG� YRQ� HLQHP� � NE�1RUWKHUQ�EORWVLJQDO�� DEHU� QXU� ���� ES� EHNDQQWHU� KXPDQHU7HLOVHTXHQ]�PLW�HLQHP�]XP�*HQDQIDQJ�KLQ�RIIHQHQ�/HVHUDKPHQ�ZXUGH�]XU�,GHQWLIL]LHUXQJ�GHU*HVDPWVHTXHQ]� HLQ� �¶�5$&(� GXUFKJHI�KUW�� =XQlFKVW� ZXUGHQ� DQKDQG� GHU� PLWWHOV� (67�,QWHJUDWLRQ� HUVWHOOWHQ� 7HLOVHTXHQ]� ]ZHL� UHYHUV� RULHQWLHUWH� 3ULPHU� + ������ 5�� �DOV� 63 �� DPUHODWLYHQ��¶�(QGH�GHU�7HLOVHTXHQ]��XQG�+ ������ 5���DOV�63 ��XSVWUHDP�]X�63 ���SRVLWLRQLHUW�1DFK� VSH]LILVFKHU� UHYHUVHU� 7UDQVNULSWLRQ� YRQ� HLQJHVHW]WHU� +89(&� *HVDPW�51$� PLWWHOV63 ��3ULPHU�XQG�GDUDXIIROJHQGHQ�7DLOLQJUHDNWLRQ�ZXUGHQ�� =\NOHQ�=ZHLWVWUDQJV\QWKHVH�QDFK3URWRNROO� �PLW� G7���$QFKRUSULPHU�� GXUFKJHI�KUW�� 6FKRQ� LQ� GHU� VLFK� DQVFKOLHVVHQGHQ� �� 3&5PLW� GHP� 63 ��3ULPHU� XQG� GHP� $QFKRUSULPHU� OLHVV� VLFK� HLQ� ��� NE�)UDJPHQW� DPSOLIL]LHUHQ�VLHKH�$EE�������ZHOFKHV�QDFK�.ORQLHUXQJ�XQG�6HTXHQ]LHUXQJ�GLH�EHNDQQWH�7HLOVHTXHQ]�XP���� ES� JHQDXIZlUWV� YHUOlQJHUWH�� 'DEHL� OLHVV� VLFK� GLH� 6HTXHQ]�PLW� HLQHU� hEHUODSSXQJ� YRQ]XVlW]OLFKHQ��� ES�VLFKHU�DQVFKOLHVVHQ��*HPHVVHQ�DP�63 ��3ULPHU�ZXUGHQ�NQDSS���� NE� ELV]XP�*HQDQIDQJ�UHYHUV�WUDQVNULELHUW�
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3DUDOOHO�ZXUGH� HUIROJUHLFK� GLH� DOWHUQDWLYH�6WUDWHJLH� GHV�*HQ�KRSSLQJV ]XU� ,GHQWLILNDWLRQ� GHV*HQDQIDQJV� YHUIROJW�� 'LH� EHNDQQWH� KXPDQH� ���� ES� 7HLOJHQVHTXHQ]� OLHVV� VLFK� �EHU� GHQJHVDPWHQ� %HUHLFK� GHV� 25)V� YRQ� ��� ES� ���LJ� PLW� GHP� KXPDQHQ� 7UDQVSRUWHUSURWHLQ� J���$FF��1R�� 8������� KRPRORJLVLHUHQ��'D� J��� GLH� LGHQWLIL]LHUWH� 6HTXHQ]� QRFK� XP� ���� ES� LQ



(UJHEQLVVH 6HLWH���
5LFKWXQJ� *HQDQIDQJ� �EHUUDJWH�� ZXUGH� QXQ� DXVJHKHQG� YRQ� GHVVHQ� 6HTXHQ]� DP� *HQDQIDQJQDFK�KXPDQHQ�(67V�PLW�HEHQIDOOV�FD������+RPRORJLH�JHVXFKW��(V�IDQGHQ�VLFK�]ZHL�(67V�PLWMHZHLOV����LJHU�+RPRORJLH��GLH�DEHU�XQWHUHLQDQGHU�QLFKW�]X�KRPRORJLVLHUHQ�ZDUHQ�XQG�VRPLW]X� XQWHUVFKLHGOLFKHQ� *HQHQ� ]X]XRUGQHQ� VLQG�� $$������� XQG� 7������� )�U� MHGH� GHU� (67VZXUGH� QXQ� HLQ� VSH]LILVFKHU� 3ULPHU� LQ� IRUZDUG�2ULHQWLHUXQJ� V\QWKHWLVLHUW� �+ ������ )�� YV+ ������ )���� GHU� MHZHLOV� PLW� GHP� + ������ 5��3ULPHU� LQ� HLQHU� 3&5� DQ� +89(&�� �XQG]XVlW]OLFK� %$(&��� F'1$� NRPELQLHUW� ZXUGH�� 'DEHL� HUJDE� VLFK� QXU� I�U� GLH� )� � 5��.RPELQDWLRQ� HLQ� $PSOLILNDWLRQVSURGXNW�� ZHOFKHV� QDFK� .ORQLHUXQJ� XQG� 6HTXHQ]LHUXQJ� GLHPLWWHOV� �¶�5$&(� HUKREHQH� 6HTXHQ]� EHVWlWLJWH�� 6RPLW� OLHVV� VLFK� DXVJHKHQG� YRQ� GHP]XJHK|ULJHQ�(67�$$�������DXFK� DXI�GLHVHP�:HJ�GLH� IHKOHQGH� �¶�FGV�*HQVHTXHQ]�PLWWHOVZHLWHUHU�(67�LQWHJULHUHQ�

$EE������6HTXHQ]LGHQWLILNDWLRQ�������1XU�GLH�)� � 5��3ULPHUNRPELQDWLRQ�OLHIHUW�QDFK�6WDQGDUGDPSOLILNDWLRQ�HLQ�3URGXNW�JHVXFKWHU�*U|VVH�XQG6HTXHQ]� VRZRKO� DQ� KXPDQHU� DOV� DXFK� DQ� ERYLQHU� F'1$� �KLHU� OLHJW� LQQHUKDOE� GHU� FGV� HLQHHQWVSUHFKHQGH�LQWHUVSH]LHV�6HTXHQ]NRQVHUYLHUXQJ�YRU���/lQJHQVWDQGDUG��0%,�)HUPHQWDV�*HQH5XOHU����ES�'1$�/DGGHU�3OXV
'XUFK� 6HTXHQ]DEJOHLFK� PLW� GHU� &RQVHQVXVGDWHQEDQN� GHV� 5=3'� NRQQWH� GLH� *HQVHTXHQ]]XVlW]OLFK� LP� �¶�875� XP� ���� ES� �&OXVWHU� ����������� ��� ES�hEHUODSSXQJ�� DXI� LQVJHVDPW���� ES� YHUOlQJHUW� ZHUGHQ�� 'DULQ� LVW� GLH� JHVDPWH� FGV� HLQVFKOLHVVOLFK� HLQHU� .R]DN�.RQVHQVXVVHTXHQ]� �7UDQVODWLRQVVWDUWVLJQDO�� DP� SXWDWLYHQ� 0HWKLRQLQ�6WDUWFRGRQ� HQWKDOWHQ�'LH�GXUFK�GHQ�&OXVWHU�DQJHI�JWH�6HTXHQ]�WUlJW�QRFK�HLQHQ�]ZHLWHQ�25)�GHV�K\SRWKHWLVFKHQ�QLFKW� H[SHULPHQWHOO� EHVWlWLJWHQ� 3URWHLQV� 352����� �10B�������� XQEHNDQQWHU� )XQNWLRQ�ZHLFKW�YRQ�GLHVHP�DOOHUGLQJV�LQ���3XQNWLQVHUWLRQHQ�DE�



(UJHEQLVVH 6HLWH���
,GHQWLWlW1DFK� $EVFKOXVV� GHU� H[SHULPHQWHOOHQ� $UEHLWHQ� OLHVV� VLFK� GHU� LQ]ZLVFKHQ� LGHQWLIL]LHUWH*HQDEVFKQLWW�.,$$ �����DOV�7HLOVHTXHQ]�YRQ��������]XRUGQHQ�*HVDPWJU|VVH��1RUWKHUQ�EORW��ERYLQ� ��NELGHQWLIL]LHUWH�6HTXHQ]��KXPDQ ���� ESNRPSOHWWH�FGV�LQNO��.R]DNNRQVHQVXVVHTXHQ]��KXPDQ QW�������������� $6NORQLHUWH�6HTXHQ]��KXPDQ QW��������.,$$�����*HQ�LQNO��SDUWLHOOHU�FGV��KXPDQ��$%������� QW ����������25)��FGV�GHV�K\SRWKHWLVFKHQ�3URWHLQV�352������10B������� QW �������������� $6,�0�$�*�(��.ORQ�,0$*S���.�������KXPDQ QW����������
LGHQWLIL]LHUWH�XQG�NORQLHUWH�6HTXHQ]��ERYLQ QW �����������ODXW�6HTXHQ]LHUXQJ����� ES
+RPRORJLHQ'DV� +\GURSKREL]LWlWVSURILO� HQWVSULFKW� HLQHP� 0HPEUDQSURWHLQ� PLW� �� 7UDQVPHPEUDQORRSVXQG�LQQHQOLHJHQGHP�1�7HUPLQXV�SXWDWLYHV�7UDQVPHPEUDQ�7UDQVSRUWHUSURWHLQ�J����$6�6HTXHQ]�����KRPRORJ 4�����
([SUHVVLRQVPXVWHU,P� 1RUWKHUQ�EORW� �VLHKH� $EE�� ��$�� ]HLJWH� VLFK� GDV� *HQ� ������� ��IDFK� KRFKUHJXOLHUW� LQVXENRQIOXHQWHQ�%$(&� LP�9HUJOHLFK� ]X� DUUHWLHUWHQ�� (V� ZXUGH� SURPLQHQW� LP�0XVNHOJHZHEHH[SULPLHUW�� OLHVV� VLFK� DEHU� DXFK� LQ� DOOHQ� DQGHUHQ� GHU� JHWHVWHWHQ� ERYLQHQ�*HZHEH�PLW� HWZDVJHULQJHUHU� ,QWHQVLWlW� QDFKZHLVHQ� �$RUWD�� +HU]�� /HEHU�� 8WHUXV�� 1LHUH�� '�QQGDUP��� LQ� 0LO]�51$�]HLJW�$QGDXVSXUHQ��DQ�GHU�1DFKZHLVJUHQ]H�� ,P�RYDULHOOHQ�=\NOXV�ZDU�GLH�([SUHVVLRQVWDUN�XQG�OHLFKW�HUK|KW�ZlKUHQG�GHV�PDVVLY�DQJLRJHQHQ�IU�KHQ�6WDGLXPV�������� ]HLJW� LP� LQLWLDOHQ� 3&5�6FUHHQLQJ� �$EE�� ��&�� HLQH� GLIIHUHQWLHOOH� ([SUHVVLRQ� LQKXPDQHQ�0DPPDWXPRUHQ��7XPRU]HOOLQLHQ��LQ�YHUVFKLHGHQHQ�=HOOLQLHQ�DXV�%OXWJHIlVVHQ��PLWGHU�JHULQJVWHQ�([SUHVVLRQ�LQ�NRQIOXHQWHQ�+89(&��VRZLH�LQ�6SKlURLGHQ�GLIIHUHQ]LHUWHU�=HOOHQ�HEHQIDOOV�GLH� VFKZlFKVWH�([SUHVVLRQ� LQ�+89(&���'DEHL� OLHVV� VLFK�������� DXVVHU� LQ�7XPRU$��� LQ� DOOHQ� �EHUSU�IWHQ� KXPDQHQ� *HZHEHQ� QDFKZHLVHQ� �GHXWOLFK� LQ� %OXW� XQG� 0DPPD�WXPRUHQ�$�����$������DQ�GHU�1DFKZHLVJUHQ]H�$�����$����� ,Q�XQWHUVFKLHGOLFKHQ� ,QWHQVLWlWHQ]HLJWHQ� VlPWOLFKH� =HOOLQLHQ� HLQ� �������6LJQDO�� VRZRKO� EOXWJHIlVVNRQVWLWXLHUHQGH� LQ� .XOWXU�+09(&��+60&��VFKZDFK�LQ�+)LEUR��+89(&.��DOV�DXFK�LQ�GHUHQ�GLIIHUHQ]LHUWHP�=XVWDQG�6SKlURLGH� DXV� +89(&� VFKZDFK�� GHXWOLFKHV� 6LJQDO� LQ� +60&�6SKlURLGHQ� XQG� +89(&�+60&�LQ�&RNXOWXUVSKlURLGHQ��VRZLH�LQ�7XPRUHQ��0&)���3DQF�78��VFKZDFK�LQ�8�����



(UJHEQLVVH 6HLWH���

$EE�������������''��1RUWKHUQ�EORW�XQG�3&5�VFUHHQLQJ$EEJHELOGHW�VLQG��$� GHU�9HULILNDWLRQVQRUWKHUQ�EORW�DQ�%$(&�XQG�GHU�ERYLQH�0XOWLJHZHEHQRUWKHUQ�EORWPLW�GHQ�GD]XJHK|ULJHQ�/DGHNRQWUROOHQ���� 6�U51$��VRZLH�GLH�/DJH�GHU��� 6��FD����� NE��XQG��� 6�U51$�FD����� NE���%� GLH�DXVVJHVFKQLWWHQH�%DQGH�DXV�GHP�''�*HO��&� HLQ�3&5�6FUHHQLQJ�GHU�([SUHVVLRQV�PXVWHU�YRQ�YHUVFKLHGHQHQ�KXPDQHQ�0DPPDWXPRUHQ�XQG�=HOOLQLHQ�
����� *HQ�������'DV� GHP� 1RUWKHUQ�EORW� QDFK� NOHLQVWH� LGHQWLIL]LHUWH� *HQ� PLVVW� FD�� ��� NE� XQG� ELUJW� �JHJHQOlXILJH�25)V��'HU�JU|VVHUH�NRGLHUW� I�U���� $6�� GHU�NOHLQHUH� I�U��� $6�DE�GHP�HUVWHQ6WDUWFRGRQ�� GHVVHQ� 6HTXHQ]� DOOHUGLQJV� NHLQH� hEHUHLQVWLPPXQJ� PLW� GHU� .R]DNNRQVHQVXV�VHTXHQ]� ]HLJW��'D� GLHVHU�25)� NXU]� GDYRU� JHQDXIZlUWV� GXUFK� HLQ� 6WRSFRGRQ� EHJUHQ]W�ZLUG�PXVV�GLH�WDWVlFKOLFKH�([SUHVVLRQ�GHV�SXWDWLYHQ�3URWHLQV�DOV�IUDJOLFK�HLQJHVWXIW�ZHUGHQ�



(UJHEQLVVH 6HLWH���
'LH�6HTXHQ]LHUXQJ� GHV� ]XJHK|ULJHQ�*HQV�GXUFK� GDV�+XPDQ�*HQRP�3URMHNW� HUP|JOLFKW� GLH$XINOlUXQJ� GHVVHQ� JHQRPLVFKHU� 2UJDQLVDWLRQ�� ,QGHP� GLH� H[SULPLHUWHQ� 6HTXHQ]DEVFKQLWWH�P51$�FGV��PLW�GHU�JHQRPLVFKHQ�6HTXHQ]�LQ�%H]LHKXQJ�JHVHW]W�ZLUG��ODVVHQ�VLFK�([RQV�XQG,QWURQV�LGHQWIL]LHUHQ��(LQ�DXWRPDWLVLHUWHV�:HUN]HXJ�LVW�LP�,QWHUQHW�YHUI�JEDU��VLHKH�7DE�����
,GHQWLWlW*HQJHVDPWJU|VVH��KXPDQ��DXI�&KU����� ���� ES�¶�875 QW�����([RQ�� QW����������� $6,QWURQ�� QW��������([RQ�� QW������������ $6,QWURQ�� QW���������([RQ�� QW�������������� $6,QWURQ�� QW����������([RQ�� QW�������������� $6
P51$�*HVDPWJU|VVH��1RUWKHUQ�EORW��ERYLQ� ��� NELGHQWLIL]LHUWH�6HTXHQ]��KXPDQ ��� ESNRPSOHWWH�FGV�LQNO��.R]DNNRQVHQVXVVHTXHQ]��KXPDQ QW������������ $6���25)�PLW�6WDUWFRGRQ�LQ�JHJHQOlXILJHU�2ULHQWLHUXQJ��KXPDQ QW������������ $6NORQLHUWH�6HTXHQ]��KXPDQ QW�������,�0�$�*�(��.ORQ�,0$*S���'�������KXPDQ QW�������
LGHQWLIL]LHUWH�XQG�NORQLHUWH�6HTXHQ]��ERYLQ QW���������������� ES�,QVHUW� ���� ES
LGHQWLIL]LHUWH�6HTXHQ]��PXULQ ��� ESNORQLHUWH�6HTXHQ]� �NRPSOHWWH�FGV�LQNO��.R]DNNRQVHQVXVVHTXHQ]��PXULQ QW ����������� $6
+RPRORJLHQ'DV� SXWDWLYH� 3URWHLQ� YRQ� ������� ]HLJW� DXI� JDQ]HU� /lQJH� HLQH� ���LJH� $6�,GHQWLWlW� ]XP'URVRSKLOD� PHODQRJDVWHU *HQSURGXNW� &*������ �$FF��1R�� $$)������� YRQ� ��� $6� PLWXQEHNDQQWHU� )XQNWLRQ�� 'LH� )UHTXHQ]� SRVLWLYHU� $6�$XVWDXVFKH� EHWUlJW� VRJDU� ����� VR� GDVVGLHVH� *HQH� DOV� 6SH]LHVYDULDQWHQ� RGHU� ]XPLQGHVW� GLUHNW� KRPRORJ� JHOWHQ� N|QQHQ�� =X� HLQHPZHLWHUHQ� '�� PHODQRJDVWHU� 3URWHLQ� YRQ��� $6� �$FF��1R�� $/�������� EHWUlJW� GLH� ,GHQWLWlW�����GLH�+RPRORJLH�����DXI�JDQ]HU�/lQJH��]X�HLQHP�GULWWHQ�*HQ��$FF��1R��$(��������OLHJWGLH�bKQOLFKNHLW�LQ�GLHVHU�*U|VVHQRUGQXQJ�'DV�3URWHLQ��������LVW�IHUQHU�]ZLVFKHQ�$6������������LGHQWLVFK�XQG�����KRPRORJ�PLW�GHP��� $6�JUR�HQ�7KLRUHGR[LQ�YRQ�+HOLREDFWHU�S\ORULL �$FF��1R��2�������'DV�+\GURSKREL]LWlWVSURILO�HQWVSULFKW�HLQHP�O|VOLFKHQ�3URWHLQ�PLW�HLQHU����LJ�SUlGLNWLHUWHQ/RNDOLVDWLRQ�LP�=\WRSODVPD�RGHU�H[WUD]HOOXOlU�



(UJHEQLVVH 6HLWH���
([SUHVVLRQVPXVWHU,P� 1RUWKHUQ�EORW� �VLHKH� $EE�� ��$�� ]HLJWH� VLFK� GDV� *HQ� ������� ��IDFK� KRFKUHJXOLHUW� LQVXENRQIOXHQWHQ� %$(&� LP� 9HUJOHLFK� ]X� DUUHWLHUWHQ�� (V� ZXUGH� SURPLQHQW� LP� /HEHUJHZHEHH[SULPLHUW� XQG� WUDW� LQ� HLQLJHQ� DQGHUHQ� GHU� JHWHVWHWHQ� ERYLQHQ� *HZHEH� PLW� JHULQJHUHU,QWHQVLWlW�DXI��0XVNHO��1LHUH��'�QQGDUP��ZHQLJHU�LP�8WHUXV���.HLQH�([SUHVVLRQ�QDFKZHLVHQOLHVV�VLFK�LQ�0LO]��$RUWD�XQG�+HU]��'XUFK�GHQ�RYDULHOOHQ�=\NOXV�QDKP�GLH�([SUHVVLRQ�VWHWLJ�DEXQG�ZDU�LP�5HJUHVVLRQVVWDGLXP��VSlW��JDU�QLFKW�PHKU�QDFKZHLVEDU�0LWWHOV�3&5��$EE����&��OLHVV�VLFK��������LQ�DOOHQ��EHUSU�IWHQ�KXPDQHQ�*HZHEHQ�QDFKZHLVHQ�%OXW� XQG� 0DPPDWXPRUHQ� $����� $����� $���� $������ $����� HEHQIDOOV� LQ� DOOHQ� =HOOLQLHQ�VRZRKO�EOXWJHIlVVNRQVWLWXLHUHQGH�LQ�.XOWXU��+89(&.��+09(&��+60&��+)LEUR��DOV�DXFK�LQGHUHQ� GLIIHUHQ]LHUWHP� =XVWDQG� �6SKlURLGH� DXV� +89(&�� +60&� XQG� +89(&�+60&� LQ&RNXOWXU��VRZLH�LQ�7XPRUHQ��0&)���3DQF�78��8�����

$EE�������������''��1RUWKHUQ�EORW�XQG�3&5�VFUHHQLQJ



(UJHEQLVVH 6HLWH���
$EEJHELOGHW�VLQG��$� GHU�9HULILNDWLRQVQRUWKHUQ�EORW�DQ�%$(&�XQG�GHU�ERYLQH�0XOWLJHZHEHQRUWKHUQ�EORWPLW�GHQ�GD]XJHK|ULJHQ�/DGHNRQWUROOHQ���� 6�U51$� VRZLH�GLH�/DJH�GHU��� 6�U51$��FD����� NE���%� GLHDXVVJHVFKQLWWHQH� %DQGH� DXV� GHP� ''�*HO�� &� HLQ� 3&5�6FUHHQLQJ� GHU� ([SUHVVLRQVPXVWHU� YRQYHUVFKLHGHQHQ�KXPDQHQ�0DPPDWXPRUHQ�XQG�=HOOLQLHQ�
3URWHLQH[SUHVVLRQ0XULQHV��������ZXUGH�]XU�([SUHVVLRQ�LQ�GHQ�+LV�7DJ�9HNWRU�S7UF+LV��7232�NORQLHUW��'HULVROLHUWH�� ]XU� .RQWUROOH� ]XVlW]OLFK� VXENORQLHUWH� .ORQ� ���������� SURGX]LHUWH� GDV� 3ODVPLG� LQNRUUHNWHU� 6HTXHQ]�� H[SULPLHUWH� GDV� 3URWHLQ� DEHU� QXU� LP� :HVWHUQ�EORW� LQ� QDFKZHLVEDUHQ0HQJHQ� �ZLH� DXFK� EHL� �������� VLHKH� ,QGXNWLRQVH[SHULPHQW� $EE�� ���$��� 'HU�9HUVXFK� HLQHU+LV�7DJ�$XIUHLQLJXQJ� DXV� ]XVDPPHQ� ��� O�(� FROL�.XOWXU� �UHLFKKDOWLJHV� 0HGLXP�� HUEUDFKWHQXU�HWZD���� �J�3URWHLQHOXDW�PLW�JXWHU�5HLQKHLW�DXV�GHP�(OXDWHSRRO��GRSSHOWH�$XIUHLQLJXQJ��EUDXFKEDUHU� 5HLQKHLW� DXV� GHP� :DVFKSRRO� �VLHKH� $EE�� ���%��� 'LH� LQ� HWZD� JOHLFKVWDUNHQ6LJQDOH� LQ�GHQ�'XUFKODXI�� XQG�:DVFKIUDNWLRQHQ� GHU�$IILQLWlWVDXIUHLQLJXQJ� ]HLJHQ� GHXWOLFKH9HUOXVWH� DXI�� 'DU�EHUKLQDXV� LVW� GDV� JUXQGVlW]OLFKH� 3UREHP� DEHU� HLQH� ]X� JHULQJH3URWHLQH[SUHVVLRQ�GHV�6\VWHPV�$OWHUQDWLY�ZXUGH�HLQ�([SUHVVLRQVYHNWRU��S*(;�.*��]XU�+HUVWHOOXQJ�YRQ�*67�)XVLRQSURWHLQYHUZHQGHW��2EZRKO�GLH�(SUHVVLRQVNORQH�0������ *67����XQG������� LQ�GHU�6FUHHQLQJ�3&5GDV�NRUUHNWH���� ES�,QVHUW�]HLJHQ��VLHKH�$EE�����&���ZLUG�GDV�3URWHLQ�QXU�YRQ�]ZHL�.ORQHQ���� HUKHEOLFK� VWlUNHU� DOV� ���� VR� VWDUN� H[SULPLHUW�� GDVV� HV� LP�&RRPDVVLHJHIlUEWHQ� 3$$�*HOGHXWOLFK� KHUYRUWULWW� �VLHKH�$EE�� ���'���'LHV� EHVWlWLJW� GHU�:HVWHUQ�EORW�� GHU� ]XVlW]OLFK� QRFK.ORQ� ��� DOV� H[SULPLHUHQG� LGHQWLIL]LHUW� �VLHKH� $EE�� ���(��� (LQJHGHQN� GHU� LQVXIIL]LHQWHQ3URWHLQH[SUHVVLRQ� LP� S7UF+LV��7232�9HNWRU� ZXUGH� GDPLW� DOV� DXVVLFKWVUHLFKVWHU� .DQGLGDW]XU�TXDQWLWDWLYHQ�3URWHLQDXIUHLQLJXQJ�0������ *67����HUPLWWHOW�
0�������([SUHVVLRQVNORQ������������LQ�S7UF+LV��7232�9HNWRU� )XVLRQVSURWHLQ���� N'PXULQHU�([SUHVVLRQVNORQ�0������ *67�����LQ�S*(;�.*�9HNWRU� )XVLRQVSURWHLQ���� N'



(UJHEQLVVH 6HLWH���

$EE�������������3URWHLQH[SUHVVLRQ$� ,QGXNWLRQVH[SHULPHQW�GHV�0�������([SUHVVLRQVNORQHV������������+LV�7DJ�9HNWRU�S7UF+LV��7232��'HU�:HVWHUQ�EORW�]HLJW�PLW�D�F�P\F GHWHNWLHUWHV��� N'�3URWHLQ�DXV�GHP�*HVDPWSURWHLQ]HOO\VDW�QDFKDQJHJHEHQHQ�,37*�6WLPXODWLRQV]HLWHQ�



(UJHEQLVVH 6HLWH���
%� 3$$�*HO� ������ UHYHUVLEOH� (�=LQF��)lUEXQJ�� REHUH� %LOGKlOIWH�� XQG� NRUUHVSRQGLHUHQGHU� :HVWHUQ�EORW� �XQWHQ��GHU�JHVFKDFKWHOWHWHQ�+LV�7DJ�$IILQLWlWVSURWHLQDXIUHLQLJXQJ�YRQ�6XENORQ�����������DXVJHSRROWHQ�(OXDWHQ�YRQ���(LQ]HODXIUHLQLJXQJHQ��OLQNH�%LOGKlOIWH��XQG�JHSRROWHQ�:DVFKIUDNWLRQHQ�DXV��(LQ]HOH[SHULPHQWHQ��UHFKWH�%LOGKlOIWH��&� 6FUHHQLQJ�3&5��'DV�JHVXFKWH���� ES�,QVHUW��3ULPHU�S*(; )�5��ZHLVHQ�GLH�([SUHVVLRQVNORQH�0������ *67����XQG�������DXI�'� ([SUHVVLRQVNORQH� 0������ *67���� ������� &RRPDVVLH�JHIlUEWHV� 3$$�*HO� GHV� *HVDPWSURWHLQ�]HOO\VDWHV�QDFK�([SUHVVLRQ�LQ�(� FROL��1XU�.ORQ ���H[SULPLHUW�HLQ�SURPLQHQWHV�3URWHLQ�LQ�SUlGLNWLHUWHU*U|VVH�GHV�)XVLRQVSURWHLQV�YRQ��� N'�(� :HVWHUQ�EORW��D�*67�GHWHNWLHUW�GLH�([SUHVVLRQ�HLQHV�3URWHLQV�HUZDUWHWHU�*U|VVH�YRQ��� N'�LQ�GHQ.ORQHQ�0������ *67���� ���XQG�����=XU�2ULHQWLHUXQJ�LVW�GDV��� N'�*67�7DJ�PLW�DXIJHWUDJHQ�
����� *HQ���������������� EHLQKDOWHW� ]ZHL� JHJHQOlXILJH�25)V�� GHVVHQ� NOHLQHUHU� PLW� ��� $6� NHLQHUOHL� +RPR�ORJLHQ� LP�'DWHQEDQNDEJOHLFK� ]HLJW��'D� QXU� HLQH� HQWIHUQWH�+RPRORJLH� ]XU�.R]DNNRQVHQVXV�VHTXHQ]�YRUOLHJW��EOHLEW�HLQH�([SUHVVLRQ�GHV�3URWHLQV�UHLQ�K\SRWKHWLVFK�'HU�JU|VVHUH�25)�YRQ���� $6�ELUJW�QRFK�GUHL�ZHLWHUH�6WDUWFRGRQV��$7*���'D�NHLQHV�GDYRQHLQH� H[DNWH� .R]DNNRQVHQVXVVHTXHQ]� DXIZHLVW� ZLUG� GDV� HUVWH� �µ�VWlQGLJH� 0HWKLRQLQ� DOV7UDQVODWLRQVVWDUWSXQNW� DQJHQRPPHQ� �HQWVSUHFKHQG� GHU� DGKHUHQFH� WR� WKH� �VW� $8*� UXOH�.R]DN�� ����� XQG� GLH� FGV� HQWVSUHFKHQG� DQJHJHEHQ�� $OWHUQDWLY� GD]X� ]HLJW� GDV� JHQHQGZlUWVOLHJHQGH� OHW]WH� ,QLWLDWLRQVFRGRQ� DP� HKHVWHQ� HLQH�.R]DNVHTXHQ]KRPRORJLH� XQG�ZXUGH� GDKHUDOV�9DULDQWH�DXFK�DXIJHI�KUW��VR�GDVV�I�U�GDV�SXWDWLYH�3URWHLQ�HLQH�*U|VVH�]ZLVFKHQ�����XQG��� $6�SUlGLNWLHUW�ZLUG�1DFK� $EVFKOXVV� GHU� H[SHULPHQWHOOHQ� $UEHLWHQ� ZXUGH� �������� LP� 5DKPHQ� GHV� +XPDQ�*HQRP�3URMHNWHV� DOV� F'1$� �$FF��1R�� $.�������� HLQHV� QHXHQ� 3URWHLQV� �%$$��������XQEHNDQQWHU�)XQNWLRQ�LGHQWLIL]LHUW��'HU�25)�LVW�ELV�DXI�HLQHQ�$6�$XVWDXVFK�LGHQWLVFK��MHGRFKLP� �¶�875� YHUOlQJHUW� HV� GLH� '%�6HTXHQ]� XP� ��� ES�� ZlKUHQG� GLHVH� LP� �¶�875� ��� ESKLQ]XI�JW�� VR� GDVV� VLFK� LQVJHVDPW� ���� ES� KXPDQH� 6HTXHQ]� ]XVDPPHQVHW]HQ� ODVVHQ�� 'LH*U|VVH� GHU� F'1$� LP� 1RUWKHUQ�EORW� �ERYLQ� XQG� KXPDQ�� OLHJW� LP� *HJHQVDW]� GD]X� DEHU� EHL��� NE�'LH�'DWHQEDQNUHFKHUFKH�HUJDE�DXVVHUGHP�GLH�+RPRORJLH�HLQHV�3URWHLQEHUHLFKV�LQ�GHU�FGV�]XHLQHU� NRPPHU]LHOOHQ� PXULQHQ� .QRFNRXWVWDPP]HOOLQLH� �267��� =XP� HLQHQ� ZHLVW� GLHV� GLHWDWVlFKOLFKH�([SUHVVLRQ�GHV�*HQV�LQ�GLHVHU�2ULHQWLHUXQJ�QDFK��]XP�DQGHUQ�HU|IIQHW�VLFK�GDPLWGLH�0|JOLFKNHLW�ZHLWHUHU�&KDUDNWHULVLHUXQJ�GHU�)XQNWLRQ��VLHKH�7DE�����
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,GHQWLWlWF'1$�)-������ILV��XQEHQDQQWHV�3URWHLQ�$.��������KXPDQ ���� ESP51$�*HVDPWJU|VVH��1RUWKHUQ�EORW��ERYLQ�XQG�KXPDQ� ��� NEDXV�(67V�LGHQWLIL]LHUWH�6HTXHQ]��KXPDQ ���� ESNRPSOHWWH�FGV��KXPDQ QW�������������� $6FGV�����$OWHUQDWLYH QW�������������� $6���25)�PLW�6WDUWFRGRQ�LQ�JHJHQOlXILJHU�2ULHQWLHUXQJ��KXPDQ QW������������� $6NORQLHUWH�6HTXHQ]��KXPDQ QW��������
LGHQWLIL]LHUWH�XQG�NORQLHUWH�6HTXHQ]��ERYLQ QW������������� ES
NORQLHUWH�6HTXHQ]� �SXWDWLY�NRPSOHWWH�FGV��PXULQQW��������������$6�,QVHUW���� $6�'HOHWLRQ����� $6
+RPRORJLHQ'DV�3URWHLQ�YRQ���������]HLJW�DXI�JDQ]HU�/lQJH�XQG�EHJLQQHQG�DP�6WDUWPHWKLRQLQ�HLQH�HWZD���LJH�$6�,GHQWLWlW�XQG����LJH�)UHTXHQ]�SRVLWLYHU�$6�$XVWDXVFKH� ]X� ]ZHL�*HQSURGXNWHQYRQ�&DHQRUKDEGLWLV� HOHJDQV PLW� ��� $6� �$FF��1R�� 7������� XQG�'URVRSKLOD� PHODQRJDVWHUPLW� ��� $6� �$FF��1R�� $(��������� =ZHL� ZHLWHUH� *HQH� YRQ� 6DFFKDURP\FHV� FHUHYLVDH PLW��� $6� �$FF��1R�� 13B���������� XQG� 6FKL]RVDFFKDURP\FHV� SRPEH PLW� ��� $6� �$FF��1R�$/�������� OLHJHQ� EHL� HLQHU� ,GHQWLWlW� YRQ� ���� XQG� HWZD� ���� SRVLWLYHU� $6�$XVWDXVFKH�JHPLWWHOW��EHU�GLH�6HTXHQ]OlQJH��'LHVH�*HQH�N|QQHQ�DOV�6SH]LHVYDULDQWHQ�RGHU�]XPLQGHVW�DOVGLUHNW�KRPRORJ�JHOWHQ�'DV�+\GURSKREL]LWlWVSURILO�HQWVSULFKW�HLQHP�O|VOLFKHQ�3URWHLQ�PLW�HLQHU����LJ�SUlGLNWLHUWHQVXE]HOOXOlUHQ�/RNDOLVDWLRQ�LP�=HOONHUQ�
267��������PXULQH�6WDPP]HOOLQLH��.QRFNRXWEHUHLFK� QW����������$6��������
([SUHVVLRQVPXVWHU��������ZLUG�YRQ� GHQ� YRUJHVWHOOWHQ�*HQNDQGLGDWHQ�EHL�ZHLWHP�DP� VFKZlFKVWHQ� H[SULPLHUW�,P� 1RUWKHUQ�EORW� �VLHKH� $EE�� ��$�� ]HLJWH� VLFK� GDV� *HQ� �������� ��IDFK� KRFKUHJXOLHUW� LQVXENRQIOXHQWHQ� %$(&� LP� 9HUJOHLFK� ]X� DUUHWLHUWHQ�� (V� ZXUGH� LQ� ERYLQHP� *HZHEH� DXIVFKZDFKHP�1LYHDX�SURPLQHQW� LQ�8WHUXV��1LHUH�XQG�'�QQGDUP�H[SULPLHUW�XQG�ZDU� LQ�$RUWDXQG�0XVNHOJHZHEH� JHUDGH� QRFK� QDFKZHLVEDU� �QLFKW� LQ� +HU]�� /HEHU��0LO]��� $XVVFKOLHVVOLFKGDV�IU�KH�2YDUVWDGLXP��PLW�PDVVLYHU�$QJLRJHQHVH�DVVR]LLHUW��]HLJWH���������([SUHVVLRQ���������]HLJW�LP�LQLWLDOHQ�3&5�6FUHHQLQJ��$EE����&��HLQH�H[NOXVLYH�([SUHVVLRQ�LP�KXPDQHQ0DPPDWXPRU�$������QLFKW�LQ�$�����$�����$����$�����)HUQHU�OLHVV�VLFK���������LQ�%OXW�XQG
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DOOHQ� 7XPRU]HOOLQLHQ� QDFKZHLVHQ� �0&)��� 3DQF 78�� 8������ $XVVHU� LQ� +09(&� �DQ� GHU1DFKZHLVJUHQ]H��ZDU� HV� LQ� NHLQHU� EOXWJHIlVVNRQVWLWXLHUHQGHQ� =HOOLQLH� GHWHNWLHUEDU� �+60&�+)LEUR��+89(&.��$XIIlOOLJ�LVW��GDVV���������VLFK�ZHGHU�LQ�+89(&. QRFK�+60&�QDFKZHLVHQ�OlVVW��ZRKO�DEHULQ�6SKlURLGHQ�DXV�GLHVHQ�=HOOW\SHQ�� HLQ]HOQ�RGHU� LQ�.RNXOWXUHQ� �LQ�+89(&�6SKlURLGHQ� DQGHU� 1DFKZHLVJUHQ]H��� 'DV� GHXWHW� DXI� HLQH� ([SUHVVLRQ� LQ� ]XQHKPHQG� PDWXU� GLIIHUHQ]LHUWHQ=HOOHQ�KLQ�� ,P�*HJHQVDW]�GD]X� VWHKW�GLH� ,QGXNWLRQ�GXUFK�$NWLYLHUXQJ� �%$(&6�� H[NOXVLY� LPIU�KHQ� PDVVLY� DQJLRJHQHQ� 2YDUVWDGLXP�� VRZLH� GLH� ([SUHVVLRQ� LQ� GHQ� LPPRUWDOLVLHUWHQ=HOOLQLHQ�� 'LHVHV� XQHLQKHLWOLFKH� %LOG� VSLHJHOW� GLH� GLIIHUHQWLHOOH� ([SUHVVLRQ� LQ� KXPDQHQ0DPPDWXPRUHQ�

$EE��������������''��1RUWKHUQ�EORW�XQG�3&5�VFUHHQLQJ$EEJHELOGHW�VLQG��$� GHU�9HULILNDWLRQVQRUWKHUQ�EORW�DQ�%$(&�XQG�GHU�ERYLQH�0XOWLJHZHEHQRUWKHUQ�EORWPLW�GHQ�GD]XJHK|ULJHQ�/DGHNRQWUROOHQ���� 6�U51$��VRZLH�GLH�/DJH�GHU��� 6��FD����� NE��XQG��� 6�U51$�FD����� NE���%� GLH�DXVVJHVFKQLWWHQH�%DQGH�DXV�GHP�''�*HO��&� HLQ�3&5�6FUHHQLQJ�GHU�([SUHVVLRQV�PXVWHU�YRQ�YHUVFKLHGHQHQ�KXPDQHQ�0DPPDWXPRUHQ�XQG�=HOOLQLHQ�
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3URWHLQH[SUHVVLRQ=XU� )XVLRQVSURWHLQKHUVWHOOXQJ� ZXUGH� 0�������� LQ� DOOH� GUHL� YHUZHQGHWHQ� ([SUHVVLRQV�YHNWRUHQ�NORQLHUW��RKQH��EHU�GHQ�:HVWHUQ�EORW�KLQDXVJHKHQG�HLQH�GHWHNWLHUEDUH�([SUHVVLRQ�]XHU]LHOHQ�� %HL� GHQ� EHLGHQ� +LV�7DJ�EDVLHUWHQ� 6\WHPHQ� WUDWHQ� XQDEKlQJLJ� GUHL� %DQGHQXQJHNOlUWHU� +HUNXQIW� DXI�� GHUHQ� PLWWOHUH� GHU� SURJQRVWL]LHUWHQ� *U|VVH� YRQ� �� N'� HQWVSUDFK�VLHKH�$EE�����$��9RQ� ]ZHL� 3&5�LGHQWLIL]LHUWHQ� .ORQHQ� LP� *67�6\VWHP� �VLHKH� $EE�� ���%�� H[SULPLHUWH� QXUHLQHU�HLQ�3URWHLQ�HUZDUWHWHU�*U|VVH�YRQ��� N'��DOOHUGLQJV�VR�VFKZDFK��GDVV�HV�VLFK�VHOEVW�LP:HVWHUQ�EORW� DQ� GHU� 1DFKZHLVJUHQ]H� EHIDQG� �VLHKH� $EE�� ���&��� )�U� GLHVH� HLJHQW�POLFKVFKZDFKHQ� ([SUHVVLRQVOHYHO� NRQQWH� NHLQH� (UNOlUXQJ� JHIXQGHQ� ZHUGHQ�� :HGHU� NRQQWHQ]\WRWR[LVFKH� 3KlQRPHQH� EHREDFKWHW� ZHUGHQ�� QRFK� LVW� HLQH� 6H]HUQLHUXQJ� GHV� LQSURNDU\RQWLVFKHQ� (� FROL V\QWKHWLVLHUWHQ� 3URWHLQV� LQ� (UPDQJHOXQJ� IXQNWLRQHOOHU6LJQDOSHSWLGVHTXHQ]HQ� GHQNEDU�� 6RPLW� EOHLEW� GLH� .RQVWUXNWLRQ� HLQHV� hEHUH[SULPLHUHQGHQ.ORQHV�QRFK�RIIHQ�
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$EE��������������3URWHLQH[SUHVVLRQ$� 6FUHHQLQJ�YHUVFKLHGHQHU�([SUHVVLRQVNORQH� LP�:HVWHUEORW��D�F�P\F GHWHNWLHUW� LQ� �� YHUVFKLHGHQHQS7UF+LV��7232�.ORQHQ��HEHQVR�ZLH�D�9��LQ�HLQHP�S&5 7��&7�7232�EDVLHUWHQ�.ORQ��RKQH�$EE���� GLVWLQNWH� %DQGHQ� XQJHNOlUWHU� +HUNXQIW�� GHUHQ�PLWWOHUH� QXU� GHU� HUZDUWHWHQ� *U|VVH� GHV� )XVLRQV�SURWHLQV�YRQ��� N'�HQWVSULFKW�%� 6FUHHQLQJ�3&5��'LH�([SUHVVLRQVNORQH�0������� *67����XQG��� ZHLVHQ�GDV�JHVXFKWH�FD������ ES�3&5�3URGXNW�DXI�&� :HVWHUQ�EORW��D�*67�GHWHNWLHUW�LQ�.ORQ�0������� *67����GLH�([SUHVVLRQ�HLQHV�3URWHLQV�HUZDUWHWHU*U|VVH� YRQ� �� N'�� .ORQ� ��� H[SULPLHUW� KLQJHJHQ� QXU� GDV� *67�7DJ� YRQ� �� N'�� ZDV� DXI� HLQHQ,QVHUWLRQVIHKOHU�GHV�/HVHUDVWHUV�VFKOLHVVHQ�OlVVW�



'LVNXVVLRQ 6HLWH���

�� ',6.866,21,P� IROJHQGHQ� .DSLWHO� ZHUGHQ� GLH� (UJHEQLVVH� GHU� PLWWHOV� 'LIIHUHQWLDO� 'LVSOD\�3&5� LGHQWL�IL]LHUWHQ�*HQH� GLVNXWLHUW�� JUXSSLHUW� LQ� EHNDQQWH� XQG� XQEHNDQQWH�.DQGLGDWHQ�� 'DEHL�ZHUGHQHEHQVR�V\VWHPDWLVFKH�&KDUDNWHULVWLND�GHU�(UJHEQLVVH�KHUDXVJHDUEHLWHW�DOV�DXFK�NRQNUHW�HLQJH�JDQJHQ�DXI�GLH�HLQ]HOQHQ�0ROHN�OH��IRNXVVLHUHQG�DXI�GLH�LVROLHUWHQ�QHXHQ�*HQH�+HUYRUJHJDQJHQ� DXV� YRUOLHJHQGHP�3URMHNW�ZLUG� DEHU� ]XQlFKVW� HLQH� NULWLVFKH�5HIOH[LRQ� YRQ/HLVWXQJHQ� XQG� /LPLWDWLRQHQ� GHU� 0HWKRGH� Ã''µ� VHOEVW� YRUDQJHVWHOOW�� HLQJHEHWWHW� LQ� HLQHhEHUVLFKW� HLQVFKOlJLJHU� $UEHLWHQ�� ,P� $XVEOLFN� VFKOLHVVOLFK� ZLUG� GHU� 1XW]HQ� DOWHUQDWLYHU,GHQWLILNDWLRQVYHUIDKUHQ�UHJXOLHUWHU�*HQH�EHVSURFKHQ��VRZLH�GHU�7UHQG�JHJHQZlUWLJHU�)UDJH�VWHOOXQJHQ�DQDO\VLHUW�
��� 0(7+2'(1.5,7,.$XVJHKHQG� YRQ� GHU� RULJLQlUHQ�'LIIHUHQWLDO�'LVSOD\�3&5� �''�� YRQ�/LDQJ� 	� 3DUGHH� ������ZXUGHQ� LQ]ZLVFKHQ� HLQH� IDVW� XQ�EHUVFKDXEDUH� 9LHO]DKO� DQ� 3URWRNROOHQ� XQG� 2SWLPLHUXQJHQSXEOL]LHUW�� 6LH� DGUHVVLHUHQ� /LPLWDWLRQHQ� GHU� 0HWKRGH� VHOEVW�� ELHWHQ� DEHU� DXFK� 9DULDQWHQEH]�JOLFK�WHFKQLVFKHU�$XVVWDWWXQJ�RGHU�VSH]LILVFKHU�)UDJHVWHOOXQJHQ��1DFKIROJHQG�ZHUGHQ�GLHPLW� GHU�0HWKRGH� YHUEXQGHQHQ�.RPSOLNDWLRQHQ� GLVNXWLHUW� XQG�PLW� GHQ� HLJHQHQ� (UJHEQLVVHQ]XVDPPHQJHI�KUW�� SUREOHP]HQWULHUW� QDFK� )DOVFK�3RVLWLYUDWH�� $UEHLWVDXIZDQG� XQG� ELDV�� GLHDEHU�OHW]WOLFK�HQJ�PLWHLQDQGHU�]XVDPPHQKlQJHQ�
)DOVFK�3RVLWLYUDWH'LH�9HUZHQGXQJ� GHU� 3&5� ]XU�4XDQWLILNDWLRQ� LVW� GXUFK� GHUHQ� H[SRQHQWLHOOHQ�9HUVWlUNXQJV�HIIHNW� JHQHUHOO� IHKOHUDQIlOOLJ��'DKHU� LVW� HLQH�.RQWUROOH� GHU� LP�''� IHVWJHVWHOOWHQ�5HJXODWLRQ�EHU�GLH�VLPSOH�5HSURGXNWLRQ�GHV�([SHULPHQWHV�KLQDXV�HUIRUGHUOLFK��=X�GLHVHP�=ZHFN�ZXUGHGLH� ''�5HJXODWLRQ� PLW� HLQHP� OLQHDUHQ� +\EULGLVLHUXQJVYHUIDKUHQ� �EHUSU�IW�� GHP� 1RUWKHUQ�EORW��'DEHL�OLHVV�VLFK�GLH�5HJXODWLRQ�YRQ�����GHU�.DQGLGDWHQ�����YRQ�����EHVWlWLJHQ��.R]LDQ������ YHULIL]LHUWH� LQ� HLQHU� YHUJOHLFKEDUHQ�$UEHLW� DXV� UHSURGX]LHUWHQ� ''V� ���� ��� YRQ� ���QDFK�1RUWKHUQ�EORWNRQWUROOH��:DQ HW�DO� ������ ��������YRQ������/LQVNHQV HW�DO� ������ �������YRQ������7LDR HW�DO� ������ XQG�<DQJ HW�DO� ������ VRJDU�QXU�������YRQ�����E]Z�������YRQ������'LH�HUUHLFKWH�9HUEHVVHUXQJ�LQ�GLHVHU�$UEHLW�JU�QGHW�PXWPDVVOLFK�LQ�GHU�9HUZHQGXQJHLQHV� RSWLPLHUWHQ� 3&5�6\VWHPV�� $XIJUXQG� GHU� VWULQJHQWHQ� 3&5�3KDVH� LQ� 9HUELQGXQJ� PLW
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HQWVSUHFKHQG�NRQ]LSLHUWHQ�3ULPHUQ�PLW�$QNHUVHTXHQ]�ZXUGH� LQ�GHU�YRUOLHJHQGHQ�$UEHLW� GLHK|KHUH�5HSURGX]LHUEDUNHLW�HU]LHOW��YJO��/LQVNHQV HW�DO���������=KDR HW�DO���������0DOKRWUD HWDO���������6FKRQ� GLH� 5HSURGXNWLRQ� GHU� ''�$PSOLILNDWLRQ� �Q  ��� I�KUWH� EHL� .R]LDQ� ������ ]XP$XVVFKOXVV�PHKU� DOV� GHU�+lOIWH� GHU� LP� HUVWHQ�'XUFKJDQJ� GLIIHUHQWLHOO� UHDPSOLIL]LHUWHQ�''�)UDJPHQWH� ���� YRQ� ��� � ����''�UHSURGX]LHUW�� XQG� XQWHUVWUHLFKW� GLH�1RWZHQGLJNHLW� GLHVHV6FKULWWHV��'HU�1DFKWHLO�OLHJW�LQ�GHU�YHUJOHLFKVZHLVH�KRKHQ�$Q]DKO�YRQ�''�*HOHQ��NDQQ�DEHUJHUHFKWIHUWLJW� ZHUGHQ� GXUFK� GLH� (LQVSDUXQJ� YHUJHEOLFKHU� ([WUDNWLRQV��� 5HDPSOLILNDWLRQV��.ORQLHUXQJV��XQG�1RUWKHUQ�EORWVFKULWWH�
0LHOH HW�DO� ������ LGHQWLIL]LHUW�I�U�����VHLQHU�5HDPSOLILNDWH�DXV�GHP�''�PHKU�DOV�HLQ�3&5�3URGXNW� JOHLFKHU� *U|VVH�� GLH� HU� I�U� GLH� KRKH� )HKOHUUDWH� YHUDQWZRUWOLFK� PDFKW�� 8P� VLH� ]XHOLPLQLHUHQ�� VFKDOWHW� HU� HLQHQ� PRGLIL]LHUWHQ� VLQJOH�VWUDQG� FRQIRUPDWLRQ� SRO\PRUSKLVP�$PSOLILNDWLRQVVFKULWW� �P66&3�� PLW� =XIDOOVSULPHUQ� XQG� HLQHP� 2OLJR�G7�3ULPHU� HLQ�� GHU]ZLVFKHQ�)UDJPHQWHQ� lKQOLFKHU�*U|VVH�PLW� XQWHUVFKLHGOLFKHU� 6HTXHQ]� GLIIHUHQ]LHUW� XQG� EHLGHP� GDV� UHJXOLHUWH� 0ROHN�O� YHUHLQ]HOW� XQG� DXWRUDGLRJUDSKLVFK� LGHQWLIL]LHUW� ZLUG�$QVFKOLHVVHQGH� (OXWLRQ�� HUQHXWH� 5HDPSOLILNDWLRQ� XQG� .ORQLHUXQJ� I�KUWH� GRUW� ]X� ���� SHU1RUWKHUQ�EORW� EHVWlWLJWHQ�� UHJXOLHUWHQ� .DQGLGDWHQ�� $QVWHOOH� GHU� HLQJHVFKREHQHQ� P66&3�$XWRUDGLRJUDSKLH� JJI��PHKUHUH� .ORQH� LP�1RUWKHUQ�EORW� ]X� WHVWHQ� �ZLH� LQ� GHU� YRUOLHJHQGHQ$UEHLW���G�UIWH�DOOHUGLQJV�DXI�HLQHQ�YHUJOHLFKEDUHQ�$XIZDQG�KLQDXVODXIHQ�:LH� GLH� ]LWLHUWHQ� 4XRWHQ� GHXWOLFK� ]HLJHQ�� EOHLEHQ� GLH� WURW]� DOOHU� %HP�KXQJHQ� LVROLHUWHQXQUHJXOLHUWHQ�)UDJPHQWH�HLQH�ZHVHQWOLFKH�/LPLWDWLRQ�GHV�''��GLH�QXU�GXUFK�HLQH�DXVUHLFKHQGKRKH�=DKO�EHDUEHLWHWHU� )UDJPHQWH� NRPSHQVLHUW�ZHUGHQ� NDQQ�� DOVR� HQWVSUHFKHQGHQ�$XIZDQGYHUXUVDFKW�
([SHULPHQWHOOHU�$XIZDQG��3URFHGHUH=XU�5HGX]LHUXQJ� GHV�PLW� GHU�'XUFKI�KUXQJ� HLQHU� JURVVHQ�$Q]DKO� YRQ� 3$$�*HOHQ� YHUEXQ�GHQHQ� $XIZDQGHV� ZXUGHQ� DOWHUQDWLYH� 3URWRNROOH� EDVLHUHQG� DXI� HWKLGLXPEURPLGJHIlUEWHQ6WDQGDUG�$JDURVHJHOHQ�YRUJHVFKODJHQ��6RNRORY�	�3URFNRS��������5RPSI�	�.DKO���������GLHDOOHUGLQJV� ZHJHQ� HLQJHVFKUlQNWHU� 7UHQQOHLVWXQJ� XQG� GDUDXV� UHVXOWLHUHQGHQ� )UDJPHQW�JHPLVFKHQ�EHL�GHU�([WUDNWLRQ��V�X���ELVODQJ�NHLQH�JU|VVHUH�9HUEUHLWXQJ�IDQGHQ��(EHQVRZHQLJGXUFKVHW]HQ� NRQQWHQ� VLFK� QLFKW�UDGLRDNWLYH�'HWHNWLRQVYHUIDKUHQ�ZLH�&KHPLOXPLQLV]HQ]� �$Q
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HW�DO����������&RORULPHWULH��&KHQ�	�3HFN������� RGHU�NODVVLVFKH�6LOEHUIlUEXQJ� �/RKPDQQ HWDO��� ������� GD� PLW� LKQHQ� ZHGHU� HLQH� $UEHLWVHUVSDUQLV� QRFK� HLQH� 6HQVLWLYLWlWVVWHLJHUXQJYHUEXQGHQ� ZDU�� 9UHXJGHQKLO HW� DO� ������ VFKOlJW� VFKOLHVVOLFK� HLQH� $XIZDQGVUHGX]LHUXQJGXUFK�''�$XWRPDWLVLHUXQJ�YRU��ZLHGHUXP�YHUEXQGHQ�PLW�DSSDUDWLYHP�=XVDW]DXIZDQG�(LQH�ZHLWHUH�/LPLWDWLRQ�GHV�''�LVW�GLH�KRKH�1RUWKHUQ�EORWDQ]DKO�XQG�GHU�GDPLW�YHUEXQGHQHH[SHULPHQWHOOH�$XIZDQG��GHU�]XU�%HVWlWLJXQJ�GHU�5HJXODWLRQ�QRWZHQGLJ�LVW��=XU�%HXUWHLOXQJGHU� ��� UHDPSOLIL]LHUWHQ� )UDJPHQWH� ZXUGHQ� LQVJHVDPW� ���� 1RUWKHUQ�EORWV� DQJHIHUWLJW�� SUR.DQGLGDW�DOVR�IDVW�]ZHL�([SHULPHQWH��ZRI�U�IROJHQGH�8UVDFKHQ�LQ�%HWUDFKW�NRPPHQ�)�U� GLH� YHULIL]LHUHQGHQ� 1RUWKHUQ�EORWV� ZXUGHQ� ]XQlFKVW� UHDPSOLIL]LHUWH� ''�*HQIUDJPHQWHGLUHNW� DOV� 6RQGH� YHUZHQGHW�� 'DV� ZLHGHUKROWH� $XIWUHWHQ� YRQ� 0HKUIDFKEDQGHQ� E]Z�XQVSH]LILVFKHQ�6LJQDOHQ�OLHVV�YHUPXWHQ��GDVV�VLFK�KLQWHU�HLQHU�%DQGH�PXOWLSOH�5HDPSOLILNDWHPHKUHUHU�0ROHN�OH� JOHLFKHU�*U|VVH� �PLW� LGHQWLVFKHQ�3ULPHUELQGXQJVVWHOOHQ�� YHUEHUJHQ��ZDV0LHOH HW�DO� ������ DXI�����VHLQHU�5HDPSOLILNDWH�EH]LIIHUW��%XHVV HW�DO� ������ KLQJHJHQ�QXUDXI������'DULQ� VSLHJHOQ� VLFK�8QWHUVFKLHGH� LQ�GHU�GHU�*HO�$XIWUHQQXQJ��GLH�([DNWKHLW�EHLP$XVVFKQHLGHQ�GHU�%DQGHQ�VRZLH�''�3URGXNWYLHO]DKO�XQG�±6SH]LILWlWHQ�UHVXOWLHUHQG�DXV�GHQYHUZHQGHWHQ�$PSOLILNDWLRQVV\VWHPHQ�=XU� 9HUHLQ]HOXQJ� ZXUGH� LP� ZHLWHUHQ� 9HUODXI� GHU� ([SHULPHQWH� HUVW� HLQ� .ORQLHUXQJVVFKULWWHLQJHVFKDOWHW�XQG�GDQQ�GHU�HLQ]HOQH�.ORQ�DOV�6RQGH�I�U�GHQ�1RUWKHUQ�EORW�YHUZHQGHW��IROJOLFKIDOVFK�SRVLWLYH� (UJHEQLVVH� DXIJUXQG� XQUHLQHU� 6RQGHQ� YHUPLHGHQ�� $XI� GLHVH�:HLVH� NRQQWHQDXFK�DXV�5HDPSOLILNDWLRQVJHPLVFKHQ��PHKUHUH�%DQGHQ�RGHU�XQVSH]LILVFKH�3URGXNWH��HLQ]HOQH)UDJPHQWH�LVROLHUW�ZHUGHQ��=XVlW]OLFK�HQWILHO�GLH�5HSURGXNWLRQ�GHV�1RUWKHUQ�EORWH[SHULPHQWVPLW� (LQ]HONORQHQ� LP� )DOOH� EHVWlWLJWHU� 5HJXODWLRQ� QDFK� HLQHP� GLUHNWHQ� 5HDPSOLILNDWLRQV�QRUWKHUQ�EORW��'DI�U�PXVVWHQ�JJI��PHKUHUH�.ORQH�LP�1RUWKHUQ�EORW��EHUSU�IW�ZHUGHQ��VR�GDVVVLFK�QXU�HLQH�JHULQJI�JLJH�6HQNXQJ�GHU�*HVDPWDQ]DKO�GXUFK]XI�KUHQGHU�([SHULPHQWH�HUJDE�'LHVHV�9RUJHKHQ�EHXJWH�]XGHP�6HTXHQ]LHUSUREOHPHQ�GXUFK�)UDJPHQWJHPLVFKH�YRU��VR�GDVVVLFK� VlPWOLFKH� NORQLHUWH� )UDJPHQWH� VHTXHQ]LHUHQ� OLHVVHQ�� LP� *HJHQVDW]� ]X� GHQ� 5HDPSOL�ILNDWHQ�� 'LHV� PDJ� DEHU� QHEHQ� GHQ� DXIWUHWHQGHQ� )UDJPHQWJHPLVFKHQ� DXFK� LQ� GHU� HWZDVJHULQJHUHQ� 5HLQKHLW� GHU� 5HDPSOLILNDWH� LP� 9HUJOHLFK� ]XU� DXIJHUHLQLJWHQ� 3ODVPLG�'1$EHJU�QGHW�OLHJHQ��'LH�KRKH�$Q]DKO�YRQ�([SHULPHQWHQ�JU�QGHW�DEHU�DXFK�LQ�:LHGHUKROXQJHQ�GLH� WHLOZHLVH� EHL� QLFKW� DXVZHUWEDUHQ� (UJHEQLVVHQ� GXUFKJHI�KUW� ZXUGHQ�� =XVDPPHQIDVVHQGG�UIWH� LQ�GLHVHU�$UEHLW�GHU�3UR]HQWVDW]�PXOWLSOHU�5HDPSOLILNDWH�HKHU� DQ�GHU�XQWHUHQ�]LWLHUWHQ



'LVNXVVLRQ 6HLWH���
*UHQ]H� UDQJLHUHQ�� ZHQQ� DXFK� GLH� DEVFKOLHVVHQGH� .OlUXQJ� GLHVHU� )UDJH� GLH� $XVZHUWXQJVlPWOLFKHU�6XENORQH�YRUDXVVHW]WH�
2EZRKO� HV� QXU� VLQQYROO� LVW�� WDWVlFKOLFK� UHJXOLHUWH� .DQGLGDWHQ� ZHLWHU]XEHDUEHLWHQ�� OLHVVHQPHWKRGLVFKH� (UZlJXQJHQ� YRQ� GLHVHU� .DXVDOLWlWVUHLKHQIROJH� WHLOZHLVH� DEZHLFKHQ�� 'LHXDQDXIZHQGLJHUHQ�DXWRPDWLVLHUWHQ�6HTXHQ]LHUXQJHQ�HUEUDFKWHQ�Ã�EHU�1DFKWµ�VFKQHOOHU�(UJHE�QLVVH�DOV�GLH�1RUWKHUQ�EORWV��VR�GDVV�VLFK�EHL�JOHLFK]HLWLJHP�6WDUW�GHU�([SHULPHQWH�LQ�GHU�6HULHGLH� 5HLKHQIROJH� XPNHKUWH�� $XI� GHU� 6XFKH� QDFK� QHXHQ� *HQHQ� NRQQWHQ� GXUFK� YRUJH]RJHQH6HTXHQ]LHUXQJHQ� GLH�.DQGLGDWHQ� EHNDQQWHU� ,GHQWLWlW� DXVJHJUHQ]W�� VRZLH�'RSSHOEHVWLPPXQ�JHQ�HLQLJHU�.ORQH�XQWHUEXQGHQ�ZHUGHQ�%XHVV HW�DO� ������ XQG�0DUWLQ HW�DO� ������ YHUIROJHQ�LQ�LKUHQ�$UEHLWHQ�GLH�6WUDWHJLH�GLUHNWHU6HTXHQ]LHUXQJ�GHU�''�5HDPSOLILNDWH�XQG�'DWHQEDQNLGHQWLILNDWLRQ��EHYRU�GLH�5HJXODWLRQ�SHU1RUWKHUQ�EORW�YHULIL]LHUW�ZLUG��:lKUHQG�HUVWHUHU�GHQ�.ORQLHUXQJVVFKULWW�JDQ]�HLQVSDUW�XQG�PLWGHQ�''�3ULPHUQ� HUVW� GLUHNW� VHTXHQ]LHUW� XQG� GDQQ�3&5�3URGXNWH� GLUHNW� DOV� 6RQGH�PDUNLHUW�I�KUW� OHW]WHUHU� GLHVHQ� QXU� LP� )DOOH� XQOHVEDUHU� 6HTXHQ]LHUXQJVHUJHEQLVVH� GXUFK�� GLH� DXI� HLQ)UDJPHQWJHPLVFK�VFKOLHVVHQ� ODVVHQ�� ,QVJHVDPW�����GHU�.DQGLGDWHQ�PXVVWHQ�DXIJUXQG�QLFKWOHVEDUHU� 6HTXHQ]LHUXQJHQ� ������ RGHU� ZHJHQ� IHKOHQGHU� '%�+RPRORJLHQ� GHQQRFK� NORQLHUWZHUGHQ��/LQVNHQV HW�DO� ������ EH]LIIHUW�GLH�=DKO�QLFKW�GLUHNW�VHTXHQ]LHUEDUHU�5HDPSOLILNDWHVRJDU�QDFK�GHUHQ�$XIUHLQLJXQJ��3ULPHUHQWIHUQXQJ��DXI������:HLWHU�VWHOOW�0DUWLQ HW�DO� ������IHVW��GDVV�KHWHURJHQH�6RQGHQ� �DXV�QLFKW�NORQLHUWHQ�''�5HDPSOLILNDWHQ��]XU� IDOVFK�QHJDWLYHQ(LQVWXIXQJ�I�KUHQ�N|QQHQ��]XPDO�WHVWZHLVH�YHUJOLFKHQH�5HJXODWLRQHQ�EHL�.ORQVRQGHQ�XP�HLQ9LHOIDFKHV�K|KHU�ODJHQ��'DV�$XVODVVHQ�GHU�.ORQLHUXQJ�I�KUWH�DXFK�QDFK�HLJHQHQ�(UIDKUXQJHQ]X� 6HTXHQ]LHU�� XQG� 1RUWKHUQ�EORWSUREOHPHQ�� VR� GDVV� HLQH� 9LHO]DKO� YRQ� ([SHULPHQW�ZLHGHUKROXQJHQ�GLH�YHUPHLQWOLFKH�$UEHLWVHLQVSDUXQJ�]XQLFKWH�PDFKWHQ�=XU� .RQWUROOH� GHU� 5HJXODWLRQ� YHUZHQGHW� 0DUWLQ HW� DO� ������ Ä+\EULGLVLHUXQJV�$UUD\V³�VR]XVDJHQ�ÄUHYHUVH�1RUWKHUQ�EORWV³��(LQ�3&5�3URGXNW�GHV�MHZHLOLJHQ�.DQGLGDWHQ�DXV�HLQHPJHQVSH]LILVFK� DEJHOHLWHWHQ�� V\QWKHWLVLHUWHQ� 3ULPHU� XQG� HLQHP� ''�$QFKRUSULPHU� ZLUG� LQ9HUG�QQXQJVUHLKH� SDUDOOHO� DXI� PHKUHUH�0HPEUDQHQ� DXIJHWURSIW�� GLH� GDQQ� JHJHQ� UDGLRDNWLYPDUNLHUWH� F'1$V� GHU� ]X� YHUJOHLFKHQGHQ� =XVWlQGH� K\EULGLVLHUW� ZHUGHQ�� (V� IROJW� HLQHGHQVLWRPHWULVFKH�$XVZHUWXQJ� XQG�1RUPDOLVLHUXQJ� DQKDQG� YRQ�PLWJHODGHQHQ� KRXVHNHHSLQJ�*HQHQ� VRZLH� HLQH� /DGHNRQWUROOK\EULGLVLHUXQJ�� 'XUFK� GHUDUWLJH� $UUD\V� N|QQHQ� YLHOH.DQGLGDWHQ� LQ� HLQHP� +\EULGLVLHUXQJVH[SHULPHQW� �EHUSU�IW� ZHUGHQ�� LQWHUHVVDQW� I�U� )UDJH�



'LVNXVVLRQ 6HLWH���
VWHOOXQJHQ��ZR�ZHJHQ�JHULQJHU�51$�$XVEHXWH�1RUWKHUQ�EORWV�NDXP�UHDOLVLHUEDU�VLQG��'LHVHP9RUWHLO� VWHKW� HLQ� HUKHEOLFKHU� $XIZDQG� GXUFK� GLH� H[DNWH� $UUD\SUlSDUDWLRQ� XQG� GLH3ULPHUV\QWKHVH� HQWJHJHQ�� 'LHV� EHU�FNVLFKWLJW�� UHODWLYLHUW� VLFK� GLH� EHPHUNHQVZHUWH� )DOVFK�3RVLWLYUDWH�YRQ��������6LH�UHIOHNWLHUW�JHHLJQHWH�''�3&5�%HGLQJXQJHQ�XQG�H[DNWH�([]LVLRQGHU� )UDJPHQWH�� LVW� DEHU� XQDEKlQJLJ� YRP� YHUZHQGHWHQ� +\EULGLVLHUXQJVYHUIDKUHQ� ]XU5HJXODWLRQVYHULILNDWLRQ�� 8QNODU� EOHLEW� KLQJHJHQ� GLH� 8UVDFKH� I�U� GLH� KRKH� 4XRWH� YRQ� ��LGHQWLIL]LHUWHQ� UHJXOLHUWHQ� *HQHQ� DXV� ���� %DQGHQ� EHL� 0DUWLQ HW� DO� �������� JHPHVVHQ� DQYRUOLHJHQGHU� $UEHLW� ���� *HQH� DXV� ��� 5HDPSOLILNDWHQ� DXV� ���� %DQGHQ�� IDVW� GLH� GRSSHOWH*HQDQ]DKO�
'LH�1RWZHQGLJNHLW�GHU�5HJXODWLRQVNRQWUROOH�HUJLEW�VLFK�DEHU�DXFK�EHL�DOWHUQDWLYHQ�9HUIDKUHQZLH� GHU� 6XEWUDNWLYHQ� +\EULGLVLHUXQJ�� 6$*(� RGHU� $UUD\V�� =XP� 7HLO� ZHUGHQ� LQ� DQGHUHQ$UEHLWHQ�1RUWKHUQ�EORWV�XPJDQJHQ�XQG�GXUFK�([SUHVVLRQVDQDO\VHQ�ZLH�GHU�VHPLTXDQWLWDWLYHQ57�3&5��,NRQRPRY�	�-DFRE��������6RR HW�DO�������� RGHU�LQ�VLWX�+\EULGLVLHUXQJ�HUVHW]W��6W&URL[ HW�DO����������(UVWHUH�VHW]WHQ�GLH�DXIZHQGLJH�(WDEOLHUXQJ�HLQHU�HQWVSUHFKHQGHQ�3&5�I�UGDV� QDFK]XZHLVHQGH�*HQ� YRUDXV� �VSH]LILVFKH�$PSOLILNDWLRQ� DQ� JHVDPW�F'1$� RKQH�1HEHQ�SURGXNWH���� GLH� ]XGHP� GHQ� DOOJHPHLQHQ� 4XDQWLIL]LHUXQJVXQJHQDXLJNHLWHQ� EHLP� (LQVDW]H[SRQHQWLHOOHU� $PSOLILNDWLRQ� XQWHUOLHJW�� 6SHQFHU� 	� &KULVWHQVHQ� ������ HQWZLFNHOWHQ� LQGLHVHP� =XVDPPHQKDQJ� HLQH� SUDNWLNDEOH� 0XOWLSOH[� 57�3&5� ]XP� 6FUHHQLQJ�� EHL� GHU� GDV*HQDPSOLILNDW�]\NOXVDEKlQJLJ�JHJHQ�HLQ�NRDPSOLIL]LHUWHV�.RQWUROOJHQ����6�U51$�GHU�5DWWH�LP� (W%U�$JDURVHJHO� GHQVLWRPHWULVFK� QRUPDOLVLHUW� ZLUG� XQG� HLQH� UHODWLYH� 4XDQWLIL]LHUXQJHUODXEW�� DOOHUGLQJV� RKQH� HUNHQQEDUH� $UEHLWVHLQVSDUXQJ�� /HW]WHUH� K\EULGLVLHUXQJVEDVLHUWH4XDQWLILNDWLRQHQ� OLHIHUQ� ]XVlW]OLFK� QRFK� VSH]LILVFKH� ([SUHVVLRQVPXVWHU�� VLQG� DEHU� QRFKHUKHEOLFK� DXIZHQGLJHU� LQ� GHU� 'XUFKI�KUXQJ� XQG� HUVFKHLQHQ� GDKHU� HUVW� I�U� YDOLGLHUWH� XQGLGHQWLIL]LHUWH�.DQGLGDWHQ�JHUHFKWIHUWLJW�
$XVJHKHQG� YRQ� LP�*HQGDWHQEDQNDEJOHLFK� JHIXQGHQHQ�6HTXHQ]DEVFKQLWWHQ� �(67V�� IHKOW� GLH]XU�,QWHJUDWLRQ�GHU�*HVDPWVHTXHQ]�HVVHQWLHOOH�*U|VVHQLQIRUPDWLRQ�DXV�GHP�1RUWKHUQ�EORW��GLHHLQ� lKQOLFK� DXIZHQGLJHU�� DEHU� ZHQLJHU� VHQVLWLYHU� 'RW�%ORW� HEHQIDOOV� QLFKW� OLHIHUW�� 'DPLWHUZHLVHQ� VLFK� GLHVH� DOWHUQDWLYHQ� 9HULILNDWLRQVVWUDWHJLHQ� DOV� XQJ�QVWLJ� I�U� GLH� ,GHQWLILNDWLRQXQEHNDQQWHU� *HQH�� :HGHU� .ORQLHUXQJ� QRFK� 1RUWKHUQ�EORW� VLQG� IROJOLFK� HQWEHKUOLFK�� DXFK



'LVNXVVLRQ 6HLWH���
ZHQQ� GLH� SUDNWLVFKH� 5HLKHQIROJH� YRQ� 1RUWKHUQ�EORW� XQG� 6HTXHQ]LHUXQJ� QLFKW� HLQGHXWLJIHVW]XOHJHQ�LVW�=XVDPPHQIDVVHQG� LVW� IHVW]XVWHOOHQ�� GDVV� NHLQ� DOWHUQDWLYHV� ''�9HUIDKUHQ� PLW� YHUKlOWQLV�PlVVLJHP� $XIZDQG� YRUOLHJW�� ZHOFKHV� HLQH� QLHGULJHUH� )DOVFK�3RVLWLYUDWH� HU]HXJW� RGHU� HLQHYHUJOHLFKEDUH�EHL�JHULQJHUHP�$XIZDQG�DOV�LQ�YRUOLHJHQGHU�$UEHLW�
5HGXQGDQ]�XQG�ELDV:DQ HW� DO� ������ RUGQHW� ���� GHU�P51$V�PLW� HLQHU� .RSLHQ]DKO� ELV� ���� SUR� =HOOH� LQ� GLH.DWHJRULH�ÃVHOWHQµ�HLQ��'LHVH�����PDFKHQ�DEHU�QXU�����GHU�JHVDPWHQ�P51$�0DVVH�DXV��VRGDVV� GLH� DQGHUH� +lOIWH� GHU� P51$�0DVVH� HLQHU� JHJHEHQHQ� =HOOH� DXI� GLH� PLWWHO� ELV� VWDUNH[SULPLHUWHQ�6SH]LHV�HQWIlOOW��'DPLW� LVW� ]X�HUZDUWHQ��GDVV�GDV�6FUHHQLQJYHUIDKUHQ�''�3&5�EDVLHUHQG� DXI� =XIDOOVELQGXQJHQ� XQWHU� XQVWULQJHQWHQ� %HGLQJXQJHQ�� PLW� HUKHEOLFK� K|KHUHU:DKUVFKHLQOLFKNHLW�KlXILJH�0ROHN�OH�LGHQWLIL]LHUW���XQG�GLHVH�LQ�)ROJH�GHVVHQ�UHGXQGDQW�1DFK� /HGDNLV HW� DO� ������ I�KUW� GLH� LQLWLDOH� %LQGXQJ� GHU� 3ULPHU� XQWHU� XQVSH]LILVFKHQ%HGLQJXQJHQ� ]X� GHJHQHUDWLYHU� $PSOLILNDWLRQ� YRQ� HUKHEOLFK� ZHQLJHU� *HQHQ�� DOV� HV� GLH%DQGHQDQ]DKO� VXJJHULHUW��DOVR�HLQHU�8QWHUUHSUlVHQWDWLRQ�XQG�5HGXQGDQ]�GHU�P51$�6LJQDOHEHL� JOHLFK]HLWLJHP� ELDV ]XJXQVWHQ� KRFKIUHTXHQW� YHUWUHWHQHU� KRXVHNHHSLQJ�*HQH�� ,Q� GHUYRUOLHJHQGHQ� $UEHLW� ZXUGHQ� GLHVH� XELTXLWlUHQ�� VWDUN� H[SULPLHUWHQ� *HQH� HEHQ� QLFKWLGHQWLIL]LHUW��ZDV�GLH�:DKO�JHHLJQHWHU�VSH]LILVFKHU�5HDNWLRQVEHGLQJXQJHQ�XQG�3ULPHU�EHOHJW�9RQ�GHQ�LQVJHVDPW����YHUVFKLHGHQHQ�UHJXOLHUWHQ�*HQHQ�ZXUGHQ����HQWVSUHFKHQG������]ZHL�RGHU� GUHLIDFK� LGHQWLIL]LHUW�� :DQ HW� DO� ������ HUPLWWHOW� EHLVSLHOVZHLVH� ���� ���� YRQ� ���5HGXQGDQ]HQ��'D�LQ�DOOHQ�)lOOHQ�GHU�0HKUIDFKLGHQWLILNDWLRQ�LQ�YRUOLHJHQGHU�$UEHLW�PLW�HLQHPMHZHLOV��EHUHLQVWLPPHQGHQ�''�3ULPHU��GHUVHOEH�3�RGHU�7�3ULPHU��DPSOLIL]LHUW�ZXUGH��ZREHL]�7�� ''�3URGXNWH� XQWHUVFKLHGOLFKHU� *U|VVH� XQG� /DJH� EH]RJHQ� DXI� GDV� HQWVSUHFKHQGH� *HQDXIWUDWHQ��NDQQ�GHU�PHWKRGHQLPDQQHQWH�5HGXQGDQ]HLQZDQG�QXU�EHGLQJW�DOV� EHVWlWLJW� JHOWHQ�'D�NHLQ�3URGXNW�DXIILHO�� EHL�GHP�QXU� HLQHU�GHU� EHLGHQ� HLQJHVHW]WHQ�3ULPHU�GDV�''�3URGXNWDOOHLQ�DPSOLIL]LHUW�KDWWH�� LVW�GLHVH�GHQNEDUH�0RQRSULPHUDPSOLILNDWLRQ�DOV�(UNOlUXQJ�XQZDKU�VFKHLQOLFK��%HL�OlQJHUHQ�3URGXNWHQ�ZXUGHQ�DEHU� LQ�GHU�5HJHO�I�U�EHNDQQWH�*HQH�QLFKW�EHLGH.ORQHQGHQ�VHTXHQ]LHUW��VRQGHUQ�YLD�'DWHQEDQN�HUJlQ]W��VR�GDVV�LP�(LQ]HOIDOO�GHU�WDWVlFKOLFKH*HJHQSULPHU�XQJHNOlUW�LVW�



'LVNXVVLRQ 6HLWH���
(LQ�ZHLWHUHU�*UXQG�I�U�GLH�V\VWHPDWLVFKH�8QWHUUHSUlVHQWDWLRQ�VFKZDFK�H[SULPLHUWHU�*HQH�LVWGHUHQ� HUVFKZHUWH� 1DFKZHLVEDUNHLW� LP�1RUWKHUQ�EORW�� (QWVSUHFKHQG� HLQHU� =XVDPPHQIDVVXQJPHKUHUHU�6WXGLHQ� LQ�/HGDNLV HW� DO� ������ ZXUGHQ�XQWHU�6WDQGDUGEHGLQJXQJHQ�PLW� ����� �JHLQJHVHW]WHU� *HVDPW�51$� LP� 0LWWHO� ���� GHU� LVROLHUWHQ� ''�6LJQDOH� LP� 1RUWKHUQ�EORW�EHUKDXSW�GHWHNWLHUW��ZDV�GLH�LQ�GLHVHU�$UEHLW�HUPLWWHOWH�4XRWH�YRQ�����JHQDX�EHVWlWLJW��'LHVI�KUW�]ZDQJVOlXILJ�GD]X��GDVV�GLH�VHOWHQHQ�7UDQVNULSWH��GLH�QLFKW�QRWZHQGLJHUZHLVH�VFKZDFKUHJXOLHUW�VLQG��]XHUVW�KHUDXVIDOOHQ�RGHU�XPJHNHKUW�IRUPXOLHUW��]XOHW]W�HQWGHFNW�ZHUGHQ�2EZRKO� DOVR� HLQLJH� $XWRUHQ� DXI� GDV� EHJUHQ]WH� 3RWHQWLDO� GHV� ''� KLQZHLVHQ�� LQ� JHULQJHU)UHTXHQ]� YHUWUHWHQH� F'1$V� DXI]XVS�UHQ� �]�� %�� %HUWLROL HW� DO��� ������ ,NRQRPRY� 	� -DFRE������� :DQ HW� DO��� ������ /HGDNLV HW� DO��� ������� NRQQWH� LQ� GLHVHU� $UEHLW� HLQH� 5HLKHHQWVSUHFKHQGHU�.DQGLGDWHQ�LGHQWLIL]LHUW�ZHUGHQ��%HPHUNHQVZHUWHUZHLVH�JHK|UHQ�GLH�EHNDQQ�WHQ�*HQH�DXVVFKOLHVVOLFK�]X�GHQ�VWDUN�H[SULPLHUWHQ�*HQHQ��$XVQDKPH��������� ��������ZXUGHHUVW� QDFK� $EVFKOXVV� GHU� $UEHLWHQ� DOV� K\SRWKHWLVFKHV� 3URWHLQ� )/-������ LGHQWLIL]LHUW��XPJHNHKUW� ZLUG� PHKU� DOV� ���� GHU� QHXHQ� *HQH� ��� YRQ� ���� ODXW� 1RUWKHUQ�EORW� VFKZDFKH[SULPLHUW�� 'DPLW� OLHJW� GHU� 6FKOXVV� QDKH�� GDVV� GLH� DXIJUXQG� VWDUNHU� ([SUHVVLRQ� DXIIlOOLJHQ*HQH��EHUZLHJHQG�VFKRQ�LGHQWLIL]LHUW�VLQG�'DEHL�OLHJW�GLH�4XRWH�YRQ����LVROLHUWHQ�0ROHN�OHQ�PLW�WDWVlFKOLFK�QDFKJHZLHVHQHU�5HJXODWLRQDXV��������GXUFKJHPXVWHUWHQ�%DQGHQ��Q  ���YJO������ LP�%HUHLFK�GHU�/LWHUDWXUZHUWH��%DXHU HWDO� ������ QHQQW����DXV������� %DQGHQ��$XFK�GLH�$Q]DKO�YRQ�����GLIIHUHQWLHOO�H[SULPLHUWHQ%DQGHQ�DXV����3ULPHUNRPELQDQWLRQHQ�OLHJW� LP�DQJHJHEHQHQ�5DKPHQ�YRQ�*UDI HW�DO� ������PLW� ���� %DQGHQ� DXV� ��� 3ULPHUNRPELQDWLRQHQ�� 6RPLW� ZXUGH� GLH� ,GHQWLILNDWLRQ� VFKZDFKH[SULPLHUWHU� 0ROHN�OH� QLFKW� GXUFK� HLQH� HUK|KWH� )DOVFK�3RVLWYUDWH� HUNDXIW� LP� 6LQQHXQNULWLVFKHU�$XVZDKO�HLQHU�9LHO]DKO�YRQ�%DQGHQ��VRQGHUQ�XQWHUVWUHLFKW�GLH�/HLVWXQJVIlKLJNHLWGHV�HWDEOLHUWHQ��RSWLPLHUWHQ�$PSOLILNDWLRQVV\VWHPV�



'LVNXVVLRQ 6HLWH���
,PPHUKLQ� HUVFKHLQW� GLH� DEVROXWH� $Q]DKO� UHJXOLHUWHU�0ROHN�OH� EH]RJHQ� DXI� GLH� *HVDPW]DKOJHPXVWHUWHU� %DQGHQ� JHULQJ�� 9RQ� DQJHQRPPHQHQ� ��������������� *HQHQ� GHV� KXPDQHQ*HQRPV�ZHUGHQ�HWZD���������������LQ�HLQHP��YRQ�HWZD������JHJHEHQHQ�=HOOW\S�H[SULPLHUW��'HU]HLW�ZLUG�HWZD�������DOOHU�*HQH�GHV�*HQRPV�HLQH�VSH]LILVFKH�)XQNWLRQ�]XJHVFKULHEHQ��VRGDVV�GHP]XIROJH�QXU�HLQH�0LQGHUKHLW�GHU�GLIIHUHQWLHOO�H[SULPLHUWHQ�*HQH�LQ�(&�EHNDQQW�LVW��GH:DDUG HW� DO��� ������� $XVJHKHQG� YRQ� �������� JHQRPLVFKHQ� *HQHQ� HQWVSUHFKHQ� ���� PLWVSH]LILVFKHU�)XQNWLRQ� DXIJHWHLOW� DXI� ����=HOOW\SHQ� �RKQH�5HGXQGDQ]HQ�� HWZD� ��� UHJXOLHUWHQ*HQHQ��HLQH�VLFKHUOLFK�]XU�FNKDOWHQGH�hEHUVFKODJXQJ��REZRKO�GLH�YRQ�GH�:DDUG HW�DO� ������WDWVlFKOLFK�HUPLWWHOWH�$Q]DKO�YRQ����*HQHQ�DXV��������KXPDQHQ�(&�6$*(�7DJV��HQWVSULFKW���GHU������NRUUHVSRQGLHUHQGHQ�GLVWLQNWHQ�*HQH��6$*(�7HFKQLN�ZLUG�EHVSURFKHQ�XQWHU�����JXW� GDUDXI� ]XWULIIW�� $XFK� 6W� &URL[ HW� DO� ������ ILQGHW� LQ� GHU� $QDO\VH� YRQ� LQVJHVDPW������� 6$*(�7DJV� KXPDQHU� (&V� DXIJHUHLQLJW� DXV� FRORUHNWDOHP� 7XPRUJHZHEH� YHUVXV1RUPDOJHZHEH�GHVVHOEHQ�3DWLHQWHQ�QXU����GLIIHUHQWLHOO�H[SULPLHUWH�6SH]LHV��%H]RJHQ�DXI�GLHUHSUlVHQWLHUWHQ� ������� (LQ]HOJHQH� HQWVSULFKW� GDV� ���Å�� (EHQIDOOV� YHUJOHLFKEDU� VLQG� GLH(UJHEQLVVH� YRQ� :DQ HW� DO� �������� QDFK� GHQHQ� PLWKLOIH� GUHLHU� YHUVFKLHGHQHU� 6FUHHQLQJ�YHUIDKUHQ� �PLW� JHULQJHU� hEHUODSSXQJ�� GLH� ,GHQWLILNDWLRQ� YRQ� LQVJHVDPW� QXU� ��� UHJXOLHUWHQ.DQGLGDWHQ�DXV�DQJHQRPPHQHQ������� H[SULPLHUWHQ�*HQHQ�LQ�+H/D�=HOOHQ�JHODQJ��,\HU HW�DO������� HUPLWWHOWH� PLW� ���� YHUVFKLHGHQHQ� UHJXOLHUWHQ� *HQ�.ORQHQ� DXV� ����� LP� '1$�$UUD\JHWHVWHWHQ�� HQWVSUHFKHQG� ���� HUKHEOLFK� PHKU� .DQGLGDWHQ�� DOOHUGLQJV� RKQH� $QJDEH� GDU�EHU�ZLHYLHOH�GDYRQ�LQ�GHQ�XQWHUVXFKWHQ�=HOOHQ��EHUKDXSW�H[SULPLHUW�ZXUGHQ��+RFKJHUHFKQHW�DXI������� *HQH� HUJHEHQ� VLFK� UXQG� ����� UHJXOLHUWH� 6SH]LHV�� $OV� ]XVlW]OLFKH� 9DULDEOH� PXVV
� 6lPWOLFKH� $QJDEHQ� GHU� *HQDQ]DKO� GHV� KXPDQHQ� *HQRPV� LQ� GHU� /LWHUDWXU� EDVLHUHQ� DXI� 6FKlW]XQJHQ� XQGGLIIHULHUHQ� PLWXQWHU� EHWUlFKWOLFK� �5HYLHZ� YRQ� )LHOGV HW� DO��� ������� 'LH� DNWXHOOHQ� =DKOHQ� DXV� GHP� +*3� YRQ��������RUGQHQ�GLH�NQDSS���� 0LOOLRQHQ�KXPDQHQ�(67V�GHU]HLW��������GLVWLQNWHQ�*HQHQ�GHU�8QL*HQH�&OXVWHU�'DWHQEDQN�GHV�1&%,V�]X��ZDV�HLQHP�:HUW�LP�PLWWOHUHQ�%HUHLFK�HQWVSULFKW��'LHVH�*HQFOXVWHU�P�VVHQ�DEHU�QRFKH[SHULPHQWHOO� YDOLGLHUW� ZHUGHQ��(LQHU� 3UHVVHPLWWHLOXQJ� GHV�+*3� YRQ� ������� ]XIROJH� LVW� GLHV� I�U� ������*HQHEHUHLWV�HUIROJW��=XP�HLQHQ�ZHUGHQ�VLFK�YRUDXVVLFKWOLFK�QLFKW�DOOH�&OXVWHU�YDOLGLHUHQ�ODVVHQ�XQG�HLQLJH�VLFK�QRFK]XVDPPHQI�JHQ��]XP�DQGHUHQ�VWHKW�GLH�,GHQWLILNDWLRQ�QHXHU�(67V���&OXVWHU�ELV�]XU�HQGJ�OWLJHQ�$XVZHUWXQJ�GHV+*3�QRFK�DXV�'DV� 3UREOHP� EHL� GHU� WKHRUHWLVFKHQ� *HQSUlGLNWLRQ� DXV� JHQRPLVFKHU� 6HTXHQ]� EHVWHKW� LQ� GHU� =XRUGQXQJ� GHV3URPRWRUV� �YDULDEHO� LQ� $EVWDQG� XQG� 6HTXHQ]�� ]XU� FGV�� GLH� VLFK� ]XGHP� DXV� PHKUHUHQ� ([RQV�� DOVR� 25)V]XVDPPHQVHW]HQ�NDQQ��GLH�ZLHGHUXP�QXU�EHL�IHKOHUIUHLHU�6HTXHQ]�NRUUHNW�LGHQWLIL]LHUEDU�VLQG�� $OEHUWV HW�DO� �����������������������%DXHU HW�DO� ����������������)LHOGV HW�DO� �����������������������0LNORV�	5XELQ���������������������GHV�*HQRPV���:DQ HW�DO� ������ DXV�+ROODQG HW�DO� ���������������P51$V�I�U�+H/D�=HOOHQ�� %RG\0DS� �+RPHSDJH�� KWWS���ERG\PDS�LPV�X�WRN\R�DF�MS��� �� +LVKLNL HW� DO� ������ ]LWLHUW� %LVKRS HW� DO��������� ��������������� 2EZRKO� VlPWOLFKH� $QJDEHQ� LQ� YHUJOHLFKEDUHU� *U|VVHQRUGQXQJ� UDQJLHUHQ�� LVW� GHUHQ$NWXDOLWlW� IUDJOLFK��GD�VLH�YRU�GHP�+*3�GDWLHUHQ��6W�&URL[ HW�DO� ������ HUPLWWHOWH� M�QJVW�QDFK�]XU�FNKDOWHQGHU$EVFKlW]XQJ��������6$*(�7DJV�LQ�(&��OLHVV�GDEHL�DEHU�5HGXQGDQ]HQ�XQEHU�FNVLFKWLJW�

http://bodymap.ims.u-tokyo.ac.jp/


'LVNXVVLRQ 6HLWH���
DOOHUGLQJV�GLH�VFKZHU�HLQ]XVFKlW]HQGH�$EKlQJLJNHLW�YRP�MHZHLOLJHQ�ELRORJLVFKHQ�3KlQRPHQEHU�FNVLFKWLJW�ZHUGHQ�*lQJLJHQ�.DONXODWLRQHQ�]XIROJH�ZLUG� LQ�''�$UEHLWHQ�PLW�HWZD��������� �:DQ HW�DO��������0DUWLQ HW�DO�������� WKHRUHWLVFK�]X�LGHQWLIL]LHUHQGHQ�UHJXOLHUWHQ�*HQHQ�JHUHFKQHW�
'HPQDFK�ZlUHQ�PLW�����UHJXOLHUWHQ�%DQGHQ�LQ�GHU�YRUOLHJHQGHQ�$UEHLW�QXU�HLQ�%UXFKWHLO�GHUUHJXOLHUWHQ�*HQH�LP�''�GDUJHVWHOOW�XQG�GDYRQ�VFKOLHVVOLFK�QXU�HWZD���������YRQ�HUZDUWHWHQ�����GHU�HLQVHLWLJ��KRFK���UHJXOLHUWHQ�*HQH�LGHQWLIL]LHUW�ZRUGHQ��HLQ�8PVWDQG��GHU�VRZRKO�DXIGLH�DQJHI�KUWH�V\VWHPDWLVFKH�8QWHUUHSUlVHQWDWLRQ�VFKZDFK�H[SULPLHUWHU�*HQH�LQ�GHQ�/LEUDULHVXQG�'DWHQEDQNHQ�KLQGHXWHW�DOV�DXFK�DXI�HLQHQ�HQWVSUHFKHQGHQ�PHWKRGLVFKHQ�ELDV EHL�GHU�''�3&5�$PSOLILNDWLRQ� XQG� ([SUHVVLRQVYHULILNDWLRQ�� $QGHUHUVHLWV� HQWVSULFKW� GLHV� JHQDX� GHU*U|VVHQRUGQXQJ� GHU� R�J�� 6$*(�3URMHNWH� YRQ� GH�:DDUG HW� DO� ������ XQG� 6W� &URL[ HW� DO��������
'LH�%HP�KXQJHQ��LP�QlFKVWHQ�6FKULWW�DXV�(67V�NRPSOHWWH�*HQH�]X�UHNRQVWUXLHUHQ��VFKHLWHUWHI�U� GLH� PHLVWHQ� GHU� QHXHQ� *HQH� ���� YRQ� ���  � ����� �� GDYRQ� VLQG� VFKZDFK� H[SULPLHUW�DXIJUXQG�XQYROOVWlQGLJHU�(67�'DWHQEDQNHQ��1XU� HLQ�*HQ� ����������GHU� LQVJHVDPW� � .DQGL�GDWHQ� PLW� VFKZDFKHU� ([SUHVVLRQ� OLHVV� VLFK� DXV� (67V� ]XVDPPHQVHW]HQ�� $XFK� GDV� HLQ]LJHGLHVHU�.DWHJRULH�]XJHK|ULJH�XQG�LQ]ZLVFKHQ�EHNDQQWH�3URWHLQ�)/-�������.ORQ�������� ��������� ZDU� ]XQlFKVW� DXV� (67V� QXU� EUXFKVW�FNKDIW� ]X� LQWHJULHUHQ�� 'DPLW� VLQG� GLH� (67�'DWHQEDQNHQ� QLFKW� QXU� RIIHQNXQGLJ� XQYROOVWlQGLJ�� LQ� LKQHQ� LVW� HEHQIDOOV� HLQH� GHXWOLFKH9HU]HUUXQJ� ]XJXQVWHQ� KlXILJHU� P51$�7UDQVNULSWH� ]X� NRQVWDWLHUHQ�� 'LHV� N|QQWH� DQ� GHUUDQGRPLVLHUWHQ� $XVZHUWXQJ� GHU� ]XJUXQGHOLHJHQGHQ�� QLFKW�QRUPDOLVLHUWHQ� F'1$�/LEUDULHVOLHJHQ�� EHL� GHU� GLH�:DKUVFKHLQOLFKNHLW�� VFKZDFK� UHSUlVHQWLHUWH� (67� ]X� VHTXHQ]LHUHQ�� VWDUNKHUDEJHVHW]W�LVW��P|JOLFKHUZHLVH�LQ�K|KHUHP�0DVVH�DOV�ELVKHU�DQJHQRPPHQ�=XVlW]OLFK�VLQG�GLH�'%�6HTXHQ]HQ�LQ�GHU�5HJHO�IHKOHUEHKDIWHW��$QJHVLFKWV�GHU�7DWVDFKH��GDVVHV�VLFK�XP�(LQIDFKVHTXHQ]LHUXQJHQ�YRQ�(67�.ORQHQ�PLW�P|JOLFKVW�KRKHU�/HVHZHLWH�KDQGHOW�PDJ� GLHVHU� 8PVWDQG� QLFKW� YHUZXQGHUQ�� 'XUFK� GLH� GDUDXV� YRUZLHJHQG� HQWVWHKHQGHQ/HVHUDVWHUYHUVFKLHEXQJHQ�ZXUGH�MHGRFK�GDV�$EOHLWHQ�HLQHU�FGV�PLW�25)�VHKU�HUVFKZHUW��1XUGDV� SDUDOOHOH� $XVZHUWHQ� PHKUHUHU�� QDFK� 0|JOLFKNHLW� XQDEKlQJLJHU� .ORQVHTXHQ]HQ� LQ0XOWLDOLJQPHQWV��,QWHUVSH]LHVYHUJOHLFKH�PLW�KRPRORJHQ�(67V��PHLVW�0DXV��VRZLH�3ODXVLELOL�WlWVDEOHLWXQJHQ�I�KUWHQ�]XU�FRPSXWHUEDVLHUWHQ�25)�,GHQWLILNDWLRQ�LQ�VLOLFR��'LHVHU�DXIZHQGLJH



'LVNXVVLRQ 6HLWH���
XQG� KDQGDUEHLWVLQWHQVLYH� 3UR]HVV� ZXUGH� HUVW� JHJHQ� (QGH� GHU� 6WXGLH� GXUFK� DXWRPDWLVLHUWHUVWHOOWH� (67�&OXVWHU�'%� GHV� 5=3'� HUOHLFKWHUW� �OLQN VLHKH� 7DE�� ���� GHUHQ� 9ROOVWlQGLJNHLWMHGRFK� LQ�YLHOHQ�VWULWWLJHQ�6HTXHQ]EHUHLFKHQ�HKHU�]X�Z�QVFKHQ��EULJ� OLHVV��9HUPXWOLFK� OLHJWGLHV� LQ�GHU�QRWZHQGLJHQ�(LQGHXWLJNHLW�YRQ�0XOWLDOLJQPHQWV�GHU�(LQ]HOVHTXHQ]HQ�EHJU�QGHW�GLH� GLH� 6RIWZDUH� ]XU� &RQVHQVXVVHTXHQ]LQWHJUDWLRQ� HUIRUGHUW�� 'LH� WDWVlFKOLFKH� ,GHQWLWlW� GHUHQWVWDQGHQHQ� SXWDWLYHQ� *HQVHTXHQ]HQ� PXVVWH� MHGRFK� QRFK� GXUFK� IXOO�OHQJWK�.ORQLHUXQJEHOHJW� ZHUGHQ�� 'LH� GD]X� HUIRUGHUOLFKHQ� 3ULPHU� ZXUGHQ� |NRQRPLVFK� VR� JHOHJW�� GDVV� GXUFK.ORQLHUXQJ�LQ�HQWVSUHFKHQGH�9HNWRUHQ�VRZRKO�)XOO�OHQJWK�.ORQH�]XU�6HTXHQ]LHUXQJ�DOV�DXFK([SUHVVLRQVNORQH�]XU�3URWHLQDXIUHLQJXQJ�V\QWKHWLVLHUW�ZHUGHQ�NRQQWHQ��9RP�XUVSU�QJOLFKHQ9RUKDEHQ�� GLH� *HVDPWVHTXHQ]HQ� LQ� GHQ� GHQ� ([SUHVVLRQVNORQHQ� ]XU� .RQWUROOH� ]X� VHTXHQ�]LHUHQ�� PXVVWH� ]XJXQVWHQ� EORVVHU� .RQWUROOH� NRUUHNWHU� ,QVHUWLRQ� DEJHU�FNW� ZHUGHQ�� GD� GHU7232�7$�([SUHVVLRQVYHNWRU�QXU��EHU� LQVXIIL]LHQWH�3ULPHUELQGXQJVVWHOOHQ�YHUI�JWH��VR�GDVVVHOEVW� ]ZHL� ]XVlW]OLFK� KHUJHVWHOOWH� $OWHUQDWLYSULPHU� QLFKW� GLH� HUIRUGHUOLFKHQ� /HVHZHLWHQHUP|JOLFKWHQ�$OO�GLHVH�FRPSXWHUEDVLHUWHQ�.ORQLHUXQJVVWUDWHJLHQ�XQWHUELHWHQ�GHQ�$XIZDQG�H[SHULPHQWHOOHU6HTXHQ]HUPLWWOXQJ� EHL� ZHLWHP�� ,PPHUKLQ� HUP|JOLFKW� GLH� HODERULHUWHVWH� 0HWKRGH� NRQYHQ�WLRQHOOHU� 1\ORQPHPEUDQ�F'1$�.ORQLHUXQJVWHFKQLNHQ� GLH� +DQGKDEXQJ� YRQ� .ORQ]DKOHQ� LQQHXHU�*U|VVHQRUGQXQJ�GXUFK�HLQHQ�7ULFN��%HLP�+XPDQ�8QLYHUVDO�F'1$�$UUD\ ,��+8&/�YRQ6WUDWJHQH��UHSUlVHQWLHUHQ����� 3RROV�D�����.ORQH�DXI���0DVWHUPHPEUDQHQ�LQVJHVDPW��������.ORQH� DXV� ��� *HZHEHW\SHQ� �QRUPDOLVLHUWHQ� F'1$�/LEUDULHV�� G�K�� MHGHV� 7UDQVNULSW� LVW� LP6LQQH�UHGX]LHUWHU�5HGXQGDQ]�JOHLFK�UHSUlVHQWLHUW��VLHKH�6RDUHV HW�DO����������I�U�MHGHQ�3RRO�LVWHLQH� 6HNXQGlUPHPEUDQ� OLHIHUEDU�� VR� GDVV� PLW� ]ZHL� JHVFKDFKWHOWHQ� +\EULGLVLHUXQJV�H[SHULPHQWHQ�HLQ]HOQH�F'1$�.ORQH�LGHQWLIL]LHUW�ZHUGHQ�N|QQHQ�
=X�5HFKW�PHUNHQ�*UDI HW�DO� ������ XQG�/HGDNLV HW�DO� ������ DQ��QXU�ZHQLJH�QHXH�*HQH�YRQ,QWHUHVVH� ZXUGHQ� ELVODQJ� SHU� ''�3&5� LGHQWLIL]LHUW�� VLFKHUOLFK� HLQH� )ROJH� GHU� R�J�� 8QWHU�UHSUlVHQWDWLRQ� LQ�(67�'DWHQEDQNHQ�XQG� ,VRODWLRQVYHUIDKUHQ��(LQH�ZHLWHUH�(UNOlUXQJ� OLHJW� LQGHU�7DWVDFKH��GDVV�GHU�:HJ�YRQ�GHQ�LQ�KRKHU�=DKO� LGHQWLIL]LHUWHQ�QHXHQ�*HQHQ�ELV�]X�GHUHQIXQNWLRQHOOHU�&KDUDNWHULVLHUXQJ� H[SHULPHQWHOO� DXIZHQGLJ� LVW�� VR� GDVV� HLQH� LPPHU�QRFK� KRKH$Q]DKO� QHXHU�.DQGLGDWHQ� �EHU� GLH� EORVVH� ([SUHVVLRQVFKDUDNWHULVLHUXQJ� KLQDXV� XQEHDUEHLWHWEOHLEW��(EHQIDOOV�XQDEKlQJLJ�YRP�JHZlKOWHQ�*HQLGHQWLILNDWLRQVYHUIDKUHQ�EHVWHKW�HLQ�DQGHUHVSULQ]LSLHOOHV� 3UREOHP� LQ� GHU� ELRORJLVFKHQ� 7DWVDFKH�� GDVV� GHP� /|ZHQDQWHLO� GHU� UHJXOLHUWHQ



'LVNXVVLRQ 6HLWH���
.DQGLGDWHQ�NHLQH�6FKO�VVHOIXQNWLRQ�LQ�%H]XJ�DXI�GLH�MHZHLOLJH�XQWHUVXFKWH�(UHLJQLVLQLWLDWLRQ]XNRPPHQ�NDQQ��.RQNUHW� LQLWLLHUHQ� QXU�ZHQLJH�0ROHN�OH� GLH� DQJLRJHQH�.DVNDGH�� LQ� GHUHQ)ROJH� DEHU� HLQH� 9LHO]DKO� DOOJHPHLQHU� 6WRIIZHFKVHOSUR]HVVH� LQ� SUROLIHULHUHQGHQ�� PLWRWLVFKHQ=HOOHQ�DNWLYLHUW�ZLUG��VR�GDVV�SULQ]LSLHOO�GLH�:DKUVFKHLQOLFKNHLW�DOV�JHULQJ�HLQJHVWXIW�ZHUGHQPXVV��XQWHU�QHXHQ�.DQGLGDWHQ�DXI�VSH]LILVFK�IXQNWLRQHOO�UHOHYDQWH�]X�VWRVVHQ�
��� (;35(66,2160867(5�%(.$117(5�*(1(*HPlVV� GHU� hEHUVLFKW� LGHQWLIL]LHUWHU� EHNDQQWHU� *HQH� LQ� 7DE�� � VLQG� GLH� LQWHUHVVDQWHVWHQ.DQGLGDWHQ� LP� DQJLRJHQHQ� .RQWH[W� PLW� GHU� 0RGXODWLRQ� GHV� =HOOVWDWXV� RGHU� GHU� 6LJQDO�WUDQVGXNWLRQ�YHUNQ�SIW�ZLH�(QGRWKHOLQ ���D*L��&DYHROLQ ���7KURPERVSRQGLQ ���SUHSUR�QHUYHJURZWK� IDFWRU�� *73�ELQGHQGHV� 3URWHLQ� RGHU� $QQH[LQ ��� /HW]WHUHU� ZLUG� DXFK� /LSRFRUWLQ ��/& ���JHQDQQW�XQG�LVW�HLQ�DQWLLQIODPPDWRULVFKHU�LQGX]LHUEDUHU�0HGLDWRU��6PLWK���������GHU�LQDOOHQ�*HZHEHQ�H[SULPLHUW�ZLUG��6WLPXOLHUW�ZLUG�/& ��GXUFK�*OXNRNRUWLNRLGH��GLH�]XGHP�VHLQHLQWUD�SHUL]HOOXOlUH�7UDQVORNDWLRQ�LP�=HQWUDOQHUYHQV\VWHP�I|UGHUQ��3KLOLS HW�DO���������'LH� LQWUD]HOOXOlUH� 3URWHDVH� Ã3URWHDVRPµ� EHVWHKW� DXV� ��� 8QWHUHLQKHLWHQ�� YRQ� GHQHQ� +&�VHSDULHUW�DXI�&KURPRVRP���T���ORNDOLVLHUW�LVW��$NLRND HW�DO����������.�U]OLFK�NRQQWH�JH]HLJWZHUGHQ�� GDVV�GDV� KXPDQH�3URWHDVRP� HLQ� HVVHQWLHOO� LQ�$QJLRJHQHVH� LQYROYLHUWHV�0ROHN�O� LVW�2LNDZD HW� DO��� ������� GHVVHQ� VSH]LILVFKH� ,QKLELWLRQ� EHL� OHXNlPLVFKHQ� +/���=HOOHQ� LQ$SRSWRVH� UHVXOWLHUW� �'UH[OHU�� ������� $XFK� GDV� EUHLW� H[SULPLHUWH� 0HWDOORWKLRQHLQ ,,� WULWWDSRSWRVHDVVR]LLHUW�DXI��ZHQQ�DXFK�GLH�)XQNWLRQ�QRFK�RIIHQ�LVW��9DVDN�	�+DVOHU��������)HUQHU�ZXUGH�DXFK�HLQH�5HLKH� VWUHVVLQGX]LHUWHU�0ROHN�OH� LVROLHUW��ZLH� HV� I�U� GLH�.ODVVH�GHU+LW]HVFKRFNSURWHLQH�XQG�&KDSHURQH��/LDQJ�	�0DF5DH������� DOOJHPHLQ�JLOW��*53���3URWHLQ�� %L3� 3URWHLQ�� 7&3���� 7&3 ���� �� N'� KHDWVKRFN YHUZDQGWHV� 3URWHLQ�� GHU� ]\WRVROLVFKH5H]HSWRU� &\FORSKLOLQ��� *53��� �� %L3� �JOXFRVH�UHODWHG�3URWHLQ�� ZXUGH� ]XYRU� VFKRQ� LQ� HLQHU''�$UEHLW� DQ� DNWLYLHUWHQ�+89(&� LGHQWLIL]LHUW� �.RNDPH HW� DO��� ������� (LQH� DNWXHOOH�$UEHLWLGHQWLIL]LHUWH� HEHQIDOOV� PLW� 'LIIHUHQWLDO� 'LVSOD\� GDV� ]\WRVROLVFKH� &KDSHURQ� 7&3��� �7�.RPSOH[�3RO\SHSWLG����LQ�HLQHP�IHWDOHQ�:XQGKHLOXQJVPRGHOO�DQ�.DQLQFKHQKDXW��'DUGHQ HWDO��� ������� 7&3��� ZLUG� ]XU� )DOWXQJ� XQG� =XVDPPHQVHW]XQJ� QHXV\QWKHWLVLHUWHU� 3URWHLQH� DOVQRWZHQGLJ�HLQJHVWXIW��.XERWD HW�DO���������6FKOLHVVOLFK� ZXUGHQ� DXFK� YHUVFKLHGHQH� .DQGLGDWHQ� PLW� PHWDEROLVFKHU� )XQNWLRQ� HUPLWWHOW�GHUHQ� ([SUHVVLRQ� HEHQIDOOV� PLW� GHP� $NWLYLHUXQJVVWDWXV� ]XVDPPHQKlQJW� �$FHW\O� &R$



'LVNXVVLRQ 6HLWH���
$FHW\OWUDQVIHUDVH� 7KLRODVH�� /DFWDW� 'HK\GURJHQDVH��$QQH[LQ 9�ELQGHQGHV� 3URWHLQ�� 5LERSKR�ULQ ,�DXV�GHP�UDXKHQ�(QGRSODVPDWLVFKHQ�5HWLNXOXP��.HOOHKHU HW�DO����������)/-������WUDW�DOVEHNDQQWHV�SXWDWLYHV�3URWHLQ�XQEHNDQQWHU�)XQNWLRQ�DXI�'LH��EHUZLHJHQGH�0HKUKHLW�GHU�0ROHN�OH�LVW�O|VOLFK��HQWZHGHU�LP�=\WRSODVPD�ORNDOLVLHUW�RGHUVH]HUQLHUW� �7KURPERVSRQGLQ ��� $QQH[LQ ���� 1XU� &DYHROLQ ��� D*L XQG� GDV� *73�ELQGHQGH3URWHLQ�VLQG�PHPEUDQVWlQGLJ�,P� )ROJHQGHQ� ZLUG� DXI� HLQH� $XVZDKO� EHVRQGHUV� LQWHUHVVDQWHU� .DQGLGDWHQ� DXVI�KUOLFKHUHLQJHJDQJHQ�
&DYHROLQ �&DYHROLQH�VLQG�PHPEUDQVWlQGLJH��]\WRSODVPDVHLWLJH�6WUXNWXUSURWHLQH��ZHOFKH�]XVDPPHQ�PLW&KROHVWHURO�GLH�=HOORUJDQHOOHQ�&DYHROHQ�RUJDQLVLHUHQ��6SKLQJROLSLG�0HPEUDQLQYDJLQDWLRQHQ�QLFKW� 3KRVSKROLSLG�EDVLHUW�� ZLH� GLH� VRQVWLJHQ� 3ODVPDPHPEUDQUHJLRQHQ�� LQ� P|JOLFKHP=XVDPPHQKDQJ�PLW�XQG�+HUNXQIW�DXV�GHP�*ROJLDSSDUDW�,Q�&DYHROHQ� VLQG� LP�9HUJOHLFK� ]XU� UHVWOLFKHQ�=HOOREHUIlFKH� VSH]LILVFKH� /LSLGH� DQJHUHLFKHUW�*O\FRVKSLQJROLSLGH�� 6SKLQJRP\HOLQ� XQG� &KROHVWHURO�� VRZLH� OLSLGPRGLIL]LHUWH� 6LJQDO�PROHN�OH��*�3URWHLQH��5H]HSWRUW\URVLQNLQDVHQ��6UF�7\URVLQNLQDVHQ��+�5DV�XQG�HQGRWKHO]HOO�1LWURR[LGV\QWKDVH� H126�� �(QJHOPDQ HW� DO��� ������� &DYHROLQH� ELOGHQ� KRPR�ROLJRPHUH.RPSOH[H�� GLH� GLUHNW� DQ� &KROHVWHURO� ELQGHQ� N|QQHQ� XQG� VLFK� GDGXUFK� P|JOLFKHUZHLVHVWDELOLVLHUHQ��'XUFK� ,QWHUDNWLRQ� GLHVHU�.RPSOH[H� XQWHUHLQDQGHU� HU]HXJHQ� VLH� YHUPXWOLFK� GLH0HPEUDQLQYDJLQDWLRQHQ�&DYHROHQ��6PDUW HW�DO����������0RUSKRORJLVFK�ODVVHQ�VLFK�&DYHROHQLP� (QGRWKHO�� /XQJHQHSLWKHO�� $GLSR]\WHQ�� YHUVFKLHGHQHQ� 0XVNHO]HOOW\SHQ� XQG� LP� 1HUYHQ�V\VWHP�QDFKZHLVHQ�&DYHROHQ�KDEHQ�WUDQV]HOOXOlUH�7UDQVSRUWIXQNWLRQ�I�U�0ROHN�OH��:HLWHU�IXQJLHUHQ�&DYHROHQ�DOVYRUJHIHUWLJWH� 6LJQDONRPSOH[H�� FURVV�WDON�1DFKULFKWHQ]HQWUHQ�� GLH� GLH� 6LJQDOWUDQVGXNWLRQLQWHJULHUHQ��7UDQVGXNWLVRPHQ�RGHU�6LJQDORVRPHQ���'D]X�VLQG�LQ�&DYHROHQ�HLQH�9LHO]DKO�YRQ0ROHN�OHQ� GHU� LQWUD]HOOXOlUHQ� 6LJQDOWUDQVGXNWLRQ� DQJHUHLFKHUW� ZLH� *�3URWHLQ�JHNRSSHOWH5H]HSWRUHQ�� KHWHURWULPHUH�*�3URWHLQH��5H]HSWRUW\URVLQNLQDVHQ�� 6UF�7\URVLQNLQDVHQ��.RPSR�QHQWHQ�GHV�5DV�0LWRJHQ�DNWLYLHUWHQ�3URWHLQ���0$3��.LQDVH�5HDNWLRQVZHJHV��3URWHLQNLQDVH &�3.&��XQG�12�6\QWKDVH��126���$NWXHOOHU�5HYLHZ�LQ�6PDUW HW�DO���������&DYHROLQ ��ZLUG�XELTXLWlU�H[SULPLHUW�XQG�ELOGHW�GXUFK�DOWHUQDWLYH�,QLWLDWLRQ�EHL�GHU�7UDQVODWLRQ]ZHL�,VRIRUPHQ�D XQG�E �6FKHUHU HW�DO����������8QWHU�QRUPDOHQ�*OHLFKJHZLFKWVEHGLQJXQJHQ



'LVNXVVLRQ 6HLWH����
LVW� PHKU� DOV� ���� GHV� &DYHROLQ �� LQ� &DYHROHQ� ORNDOLVLHUW�� HLQ� NOHLQHU�� VLJQLILNDQWHU� $QWHLOEHILQGHW� VLFK� LP� HQGRSODVPDWLVFKHQ� 5HWLNXOXP� �(5�� XQG� GHP� 7UDQV�*ROJL�1HW]ZHUN� XQGUHIOHNWLHUW� HLQHQ� G\QDPLVFKHQ� 9HUNHKU� ]ZLVFKHQ� GLHVHQ� .RPSDUWLPHQWHQ�� hEHU� LKUH&DYHROHQ�NRQVWLWXLHUHQGH�)XQNWLRQ�KLQDXV�ZLUG�GHQ�&DYHROLQHQ�HLQH�9HKLNHOIXQNWLRQ�I�U�GHQ&KROHVWHUROWUDQVSRUW�]ZLVFKHQ�(5�XQG�GHU�3ODVPDPHPEUDQ�]XJHVFKULHEHQ� VRZLH� HLQH�5ROOHDOV�*HU�VWSURWHLQ�]XU�2UJDQLVDWLRQ�XQG�,QDNWLYLHUXQJ�GHU�DXI�GHU�]\WRSODVPDWLVFKHQ�&DYHRODU�VHLWH� NRQ]HQWULHUWHQ� 6LJQDOPROHN�OH�� =XGHP� PHGLLHUW� HV� GLH� LQWUD]HOOXOlUH� %HZHJXQJ� YRQ&KROHVWHURO� DOV� 7HLO� HLQHV� ,PPXQRSKLOLQNRPSOH[HV� PLW� &\FORSKLOLQHQ� XQG� +63�8LWWHQERJDDUG HW�DO����������YRQ�GHQHQ�LP�5DKPHQ�GLHVHV�''�3URMHNWHV�HEHQIDOOV�9HUWUHWHULGHQWLIL]LHUW�ZXUGHQ�$XFK� YLD� &KROHVWHURO� ZLUG� ]HOONRQIOXHQ]DEKlQJLJHV� IXQNWLRQHOOHV� XQG� VWUXNWXUHOOHV� 5HPR�GHOLQJ�HQGRWKHOLDOHU�3ODVPDPHPEUDQHQ�YHUPLWWHOW��HQWVFKHLGHQG�I�U�GLH�5HJXODWLRQ�YDVNXOlUHU3HUPHDELOLWlW� XQG� $QJLRJHQHVH�� hEHU� &KROHVWHURO� ZLUG� LQ� 0RQROD\HUQ� ERYLQHU� /XQJHQ�$RUWHQ�(&�]X�%HJLQQ�GHU�.RQIOXHQ]SKDVH�GLH�)RUPLHUXQJ�YRQ�$GKHUHQV�-XQFWLRQV�UHJXOLHUW�ZR]X� GDV�0HPEUDQFKROHVWHURO� VHOEVW� VWDUN� DQJHUHLFKHUW�ZLUG�� %HJOHLWHW�ZLUG� GLHV� YRQ� HLQHUFKROHVWHURODEKlQJLJHQ� 8PYHUWHLOXQJ� GHV� %LQGXQJVSDUWQHUV� &DYHROLQ� LQ� .RPSDUWLPHQWHQLHGHUHU�'LFKWH��&RUYHUD HW�DO���������
(QWVSUHFKHQG� GHU� KLHU� EHREDFKWHWHQ� +RFKUHJXODWLRQ� LQ� PLWWOHUHQ� XQG� DOWHQ� %$(&� LGHQWL�IL]LHUWH� DXFK� GH :DDUG HW� DO� ������ LQ� VHLQHP� 6$*(�3URMHNW� &DYHROLQ �� LQ� DNWLYLHUWHQ+89(&��'DEHL�YHUJOLFK�HU�NRQIOXHQW� UXKHQGH�PLW�DNWLYLHUWHQ�+89(&�.XOWXUHQ��GLH�PLWWHOVYRQ� 0RQR]\WHQ� NRQGLWLRQLHUWHQ� 0HGLXPV� VWLPXOLHUW� ZXUGHQ�� HLQHP� VWDUNHQ� DWKHULRJHQHP6WLPXOXV��,Q�JXWHU�hEHUHLQVWLPPXQJ�PLW�GHQ�%$(&�'DWHQ�GLHVHU�$UEHLW�JLEW�HU�GLH�HUPLWWHOWHXQG� SHU� 1RUWKHUQ�EORW� �EHUSU�IWH� +RFKUHJXODWLRQ� PLW� ���IDFK� DQ�� &DYHROLQ �� JHK|UW� QHEHQGHP� GRUW� HEHQIDOOV� LGHQWLIL]LHUWHQ� D*L�3URWHLQ� �VLHKH� 7DE�� ��� ]X� GHQ� ��� PHKU� DOV� ��IDFKDNWLYLHUWHQ�.DQGLGDWHQ�DXV�LQJHVDPW������GLVWLQNWHQ�GLIIHUHQ]LHUWHQ�SXWDWLYHQ�*HQHQ�.RQWUlU�GD]X�ZLUG�LQ�NRQIOXHQWHQ�1,+ �7��)LEUREODVWHQ�&DYHROLQ ��H[SULPLHUW��GDJHJHQ�DEHULQ� VXENRQIOXHQWHQ� =HOOHQ� GUDPDWLVFK� KHUXQWHUUHJXOLHUW�� VR� GDVV� GLH�0HGLDWLRQ� GHU� .RQWDNW�LQKLELWLRQ��EHU�HLQH�QHJDWLYH�5HJXODWLRQ�GHU�S������0$3.�.DVNDGH�YHUPXWHW�ZLUG��*DOELDWLHW� DO��� �������'LHVH�'HDNWLYLHUXQJ� VWLPPW�PLW� GHU� LP�1RUWKHUQ�EORW� JH]HLJWHQ� LQ� +89(&6�EHUHLQ��ZHQQ�VLFK�DXFK�HLQH�QXU�JHULQJH���IDFKH�5HJXODWLRQ�HUJDE��VLHKH�$EE���$��XQG�VLFKGDV�9HUKDOWHQ� YRQ� ]ZLVFKHQ�)LEUREODVWHQ� XQG�(QGRWKHO]HOOHQ� QXU� EHGLQJW�YHUJOHLFKHQ� OlVVW�



'LVNXVVLRQ 6HLWH����
'D�GHU�%HIXQG�]XGHP�NRQWUlU�]X�ERYLQHQ�(&µV�XQG�GHQ�6$*(�(UJHEQLVVHQ�OLHJW��P�VVHQ�GLH'DWHQ�QRFKPDOV� YDOLGLHUW�ZHUGHQ��$XI�3URWHLQHEHQH� VFKOLHVVOLFK�ZDU�EHL�EHLGHQ�6SH]LHV� I�U(&� NHLQHUOHL� 5HJXODWLRQ� QDFKZHLVEDU� �VLHKH� $EE�� �%��� HQWVSUHFKHQG� GHQ� (UJHEQLVVHQ� YRQ(VVHU HW�DO� ������ QDFK�9(*)�6WLPXODWLRQ�NXOWLYLHUWHU�(&�'LH�5ROOH�YRQ�&DYHROLQ ��LQ�GHQ�1,+ �7��=HOOHQ�ZLUG�DOV�7XPRUVXSSUHVVRUJHQ�LQWHUSUHWLHUW�GHVVHQ� XELTXLWlUH� ([SUHVVLRQ� �%UHWVFKHU� 	� :K\WRFN�� ����� LQ� WUDQVIRUPLHUWHQ� =HOOHQUHGX]LHUW� LVW� �.ROHVNH HW� DO��� ������� (LQH� NRQVWLWXWLYH� &DYHROLQ ��([SUHVVLRQ� LQ� 1,+ �7�=HOOHQ� UHVXOWLHUW� LQ� GHU� $XIKHEXQJ� YHUDQNHUXQJVXQDEKlQJLJHQ� :DFKVWXPV� XQG� &DYHROHQ�ELOGXQJ�� VR� GDVV� GLH� &DYHROLQH[SUHVVLRQ� I�U� GLH� $XIUHFKWHUKDOWXQJ� GHV� WUDQVIRUPLHUWHQ3KlQRW\SV� NULWLVFK� LVW� �(QJHOPDQ HW� DO��� �������'LHVH�$UJXPHQWDWLRQ� LVW� NRQVLVWHQW�PLW� GHU,GHQWLIL]LHUXQJ�GHU�/DJH�HLQHV�7XPRUVXSSUHVVRUV�DP�&DYHROLQ ��*HQORFXV��T�����'�6����LQYHUVFKLHGHQHQ� 7XPRUHQ� �(QJHOPDQ HW� DO��� ������ (QJHOPDQ HW� DO��� ������� ZREHL� HEHQGLHVH)XQNWLRQ� DXFK� DQJH]ZHLIHOW� ZLUG� �+XUOVWRQH HW� DO��� �������8PJHNHKUW� NDQQ� GDV�&DYHROLQ �3URWHLQ� DOV� QHJDWLYHU� 5HJXODWRU� GHV� 9(*)�5H]HSWRUV� �.'5�� IXQJLHUHQ�� VR� GDVV� GLH+HUXQWHUUHJXOLHUXQJ� YRQ�&DYHROLQ ��9RUDXVVHW]XQJ� I�U� GLH� 9(*)�,QGX]LHUEDUNHLW� EHGHXWHW�GLH�GDPLW�HLQHQ�ZLFKWLJHQ�6FKULWW�LQ�GHU�DQJLRJHQHQ�$NWLYLHUXQJ�YRQ�(&�GDUVWHOOW��/LX HW�DO��������� 'LH� %HGHXWXQJ� GHU� ZLGHUVSU�FKOLFKHQ� 'DWHQ� EH]�JOLFK� GHU� &DYHROLQ ��5HJXODWLRQ]ZLVFKHQ� GHQ� 6SH]LHV� XQG� LQQHUKDOE� GHU� %$(&�$OWHUVJUXSSHQ� EOHLEW� RIIHQ� XQG� HUIRUGHUWZHLWHUH�8QWHUVXFKXQJ��JHQDXVR�ZLH�GLH�$EZHLFKXQJ�YRQ�GHQ�3URWHLQGDWHQ�
7KURPERVSRQGLQ �2EZRKO� GLH� ,GHQWLIL]LHUXQJ� YRQ� 763 �� LQ]ZLVFKHQ� PHKU� DOV� ]ZHL� -DKU]HKQWH� ]XU�FNOLHJW�KHUUVFKW� 8QHLQLJNHLW� EH]�JOLFK� VHLQHU� )XQNWLRQ� �7XV]\QVNL� 	� 1LFRVLD�� ������� (V� IXQJLHUWPLWWHOV� YLHU� DGKlVLYHU� 'RPlQHQ� DOV� HLQ� =HOODGKlVLRQVPROHN�O� �7XV]\QVNL HW� DO��� �����0RVKHU���������ZHOFKHV�=HOOPLJUDWLRQ���3UROLIHUDWLRQ��1HXURQDXVVSURVVXQJ�XQG�$QJLRJHQHVHPRGXOLHUW� �$GDPV�� ������� DEHU� DXFK� ]XU� 7XPRUSURJUHVVLRQ� EHLWUlJW�� $OOHLQ� 7XV]\QVNL� 	1LFRVLD������� ]LWLHUHQ����$UEHLWHQ��QDFK�GHQHQ�GLH�7XPRUPHWDVWDVLHUXQJ�EHL�0lXVHQ�763 ��JHI|UGHUW� ZLUG�� HEHQVR� 7XPRU]HOODGKlVLRQ�� �0LJUDWLRQ� XQG� �,QYDVLRQ�� :HLWHU� ZHUGHQ� EHL.UHEVSDWLHQWHQ�HUK|KWH�763 ��3ODVPDNRQ]HQWUDWLRQHQ�EHREDFKWHW�VRZLH� HLQH�HUK|KWH�763 ��([SUHVVLRQ�LQ�KXPDQHQ�7XPRUHQ��$XFK�EHL�GHU�:XQGUHSDUDWXU�QHXJHELOGHWH�*HIlVVH� IlUEHQVLFK�LQWHQVLY�PLW�D�763 ��DQ��6FKOLHVVOLFK�VWLPXOLHUW�HV�YHUVFKLHGHQHQ�$XWRUHQ�]XIROJH�DXFKHQGRWKHOLDOH�$GKlVLRQ��0LJUDWLRQ�XQG�$QJLRJHQHVH�VHOEVW��]�%��1LFRVLD�	�7XV]\QVNL��������



'LVNXVVLRQ 6HLWH����
'DPLW�YHUHLQEDU�SURGX]LHUHQ�LQ�YLWUR SUROLIHULHUHQGH�(&�PHKU�763 ��DOV�UXKHQGH��&DQILHOG HWDO����������1DFK�/LDZ�	�6FKZDUW]������� ZLUG�763 ��LQ�NXOWLYLHUWHQ�%$(&.�H[SULPLHUW��DEHUQLFKW� LQ� IULVFK� LVROLHUWHQ� %$(�=HOOHQ�� %HWUDFKWHW� PDQ� GLH� LQ� YLYR�6LWXDWLRQ� DOV� YROOVWlQGLJZDFKVWXPVDUUHWLHUW�LP�*HJHQVDW]�]XU�=HOONXOWXU��QDFK�%DYLVRWWR HW�DO� �������QXU����LJ���VRUHIOHNWLHUW�GLHV�HLQH�+RFKUHJXODWLRQ�EHL�(&�$NWLYLHUXQJ��ZLH�VLH�YHUJOHLFKEDU�LQ�YRUOLHJHQGHU$UEHLW�LP�=HOONXOWXUPRGHOO��%$(&6�.��XP�GHQ�)DNWRU�]ZLVFKHQ�����[�HUPLWWHOW�ZXUGH�,P� *HJHQVDW]� GD]X� LQKLELHUHQ� 763 �� �XQG� 763 ��� QDFK� HWOLFKHQ� DQGHUHQ� $XWRUHQ� �]�%�7RNXQDJD HW�DO���������9ROSHUW HW�DO���������7ROVPD HW�DO���������%DJDYDQGRVV�	�:LONV�������GLH�HQGRWKHOLDOH�=HOOPLJUDWLRQ� LQ�YLWUR �)XVHQLJ�	�%RXNDPS��������XQG�1HRDQJLRJHQHVH� LQYLYR� PHGLLHUW� �EHU� GLH� ,QWHUDNWLRQ� PLW� GHP� 0HPEUDQUH]HSWRU� &' ��� PLW� ]ZHL� NXU]HQ6HTXHQ]HQ�GHV�763�7\S ,�0RGXOV��,UXHOD�$ULVSH HW�DO���������'DZVRQ HW�DO���������hEHUEOLFNLQ� )HLJH�� ������� 'D� GLH� 0XWDWLRQ� RGHU� GHU� 9HUOXVW� YRQ� 7XPRUVXSSUHVVRUJHQHQ� ZlKUHQGPDOLJQHU�7UDQVIRUPDWLRQ�]X�+HUXQWHUUHJXOLHUXQJ�YRQ�763 ��I�KUW��ZLUG�HV�DXFK�DOV�QDW�UOLFKHU$QJLRJHQHVHLQKLELWRU�EH]HLFKQHW��6KHLEDQL�	�)UD]LHU���������'LH�%HGHXWXQJ�GHU�EHREDFKWHWHQHUK|KWHQ� ([SUHVVLRQ� HLQHV� YHUPHLQWOLFKHQ� $QJLRJHQHVHLQKLELWRUV� 763 �� LQ� DQJLRJHQHQ� (&EOHLEW� MHGRFK� Y|OOLJ� XQNODU�� hEHUHLQVWLPPHQG� LGHQWLIL]LHUWH� DXFK� GH :DDUG HW� DO� ������ LQVHLQHP� 6$*(�3URMHNW� 763 �� LQ� DNWLYLHUWHQ� +89(&�� 1DFK� 6WLPXODWLRQ� PLW� PRQR]\WlUNRQGLWLRQLHUWHP�0HGLXP�VWHOOWH�HU�HLQH���IDFKH�+RFKUHJXOLHUXQJ�YRQ�763 ��IHVW��GDV�HU�LQ�GHU([SUHVVLRQVVWlUNH�YRQ������*HQHQ�DXI�5DQJ����HLQRUGQHW�'LHVH� RIIHQNXQGLJHQ� :LGHUVSU�FKH� N|QQWHQ� QDFK� 6SHNXODWLRQ� YRQ� 5REHUWV� ������ GHU.RPSOH[LWlW� GHV� 3URWHLQV� PLW� PXOWLSOHQ� %LQGXQJVVSH]LILWlWHQ� ]XJHVFKULHEHQ� ZHUGHQ�� 1DFK%RUQVWHLQ������� ELQGHW�HV�DQ�PLQGHVWHQV����YHUVFKLHGHQHQ�5H]HSWRUHQ��'LHV�HUODXEW�HV�763 �XQWHUVFKLHGOLFKH� VSH]LILVFKH� 6LJQDOH� ]X� LQLWLLHUHQ�� GHUHQ� ,QWHJUDWLRQ�ZLHGHUXP� YHUVFKLHGHQH5HDNWLRQHQ�HUODXEW��1DFK�7XV]\QVNL�	�1LFRVLD� ������ HU|IIQHW� VLFK�GDPLW� GLH�0|JOLFKNHLW�763 �� VHL� HLQ� $QJLRJHQHVHPRGXODWRU� PLW� NRPSOH[HQ� SOHLRWKURSHQ� (IIHNWHQ� X�D�� DXI� (&�GHVVHQ�:LUNXQJVVSHNWUXP� ELVODQJ QRFK� XQYROOVWlQGLJ� YHUVWDQGHQ� ZXUGH� XQG� HLQJHKHQGHUH8QWHUVXFKXQJHQ�HUIRUGHUW��'LHVHU�*HGDQNH�EHVWlWLJW�VLFK�HLQHU�QHXHUHQ�$UEHLW�YRQ�6X]XPD HWDO� ������ ]XIROJH�WDWVlFKOLFK��763 ��ZLUG�LP�PXULQHQ� LQ YLYR�0RGHOO� LVFKlPLVFKHU�UHWLQDOHU1HRYDVNXODULVLHUXQJ�LQ�HLQHU�ELSKDVLVFKHQ�5HDNWLRQ�9(*)�DEKlQJLJ�]XQlFKVW�KHUXQWHU��GDQQQDFK� �� 6WXQGHQ� DEHU� HQWJHJHQJHVHW]W� KRFKUHJXOLHUW�� XP� LP� 6LQQH� HLQHU� QHJDWLYHQ5�FNNRSSOXQJ�GLH�9(*)�([SUHVVLRQ�]X�LQKLELHUHQ�



'LVNXVVLRQ 6HLWH����
(QGRWKHOLQ ���(7 ��'LH� (QGRWKHOLQIDPLOLH� EHVWHKW� DXV� �� ,VRIRUPHQ� �(7 ����� YRQ� MH� �� $6�� :lKUHQG� (7 �P|JOLFKHUZHLVH� DOV� 0HGLDWRU� LQ� GHU� 1LHUH� IXQJLHUW� XQG� (7 �� LP� 1HUYHQV\VWHP� XQG� GHP9HUGDXXQJVWUDNW�� LVW� GDV� JXW� HUIRUVFKWH� (7 �� DOV� SRWHQWHVWHU� HQGRJHQHU� 9DVRNRQVWULNWRUEHNDQQW� �<DQDJLVDZD HW� DO��� ������� =XVlW]OLFK� IXQJLHUW� HV� DOV� DXWR�� XQG� SDUDNULQHV� �FR��0LWRJHQ�EHLP�5HPRGHOLQJ� LP�NDUGLRYDVNXOlUHQ�6\VWHP�GHU�6lXJHWLHUH��'DV�YRQ�YDVNXOlUHQ(QGRWKHO]HOOHQ� H[SULPLHUWH� ��� NE�7UDQVNULSW� NRGLHUW� I�U� GDV� ��� $6� 3UHSURHQGRWKHOLQ ��ZHOFKHV�PLWWHOV� YHUVFKLHGHQHU� 3URWHDVHQ� �EHU�*URVV�(QGRWKHOLQ �� ��� $6�� VFKOLHVVOLFK� ]XPPDWXUHQ�(7 ��3URWHLQ� SUR]HVVLHUW�ZLUG� �6FKPLGW HW� DO��� ������;X HW� DO��� �������'LHVHV�ZLUGYRUZLHJHQG�]XU�DEOXPLQDOHQ�6HLWH�GHU�YDVNXOlUHQ�:DQG�VHNUHWLHUW��'D�ELVODQJ�NHLQ�]HOOXOlUHU6SHLFKHU�EHNDQQW�LVW��ZLUG�DQJHQRPPHQ��GDVV�VHLQH�5HJXODWLRQ�GLUHNW�DXI�7UDQVNULSWLRQVHEHQHHUIROJW�� 9HUVFKLHGHQH� FKHPLVFKH� 6WLPXOL� �YDVRDNWLYH� +RUPRQH� ZLH� $QJLRWHQVLQ ,,� XQG.DWHFKRODPLQH�� ,QIODPPDWLRQVPHGLDWRUHQ�� =\WRNLQH��� PHFKDQLVFKH� �6FKHU�6WUHVV�� XQG+\SR[LH� LQGX]LHUHQ� GLH� ([SUHVVLRQ�� GHU� YDVRGLODWDWRULVFKH� $QWDJRQLVW� 12� �6WLFNVWRII�PRQR[LG�� LQKLELHUW� VLH�� 'LH� EHLGHQ� ��7UDQVPHPEUDQ�*�3URWHLQ�JHNRSSHOWHQ� (QGRWKHOLQ�UH]HSWRUHQ�(7$ XQG�(7% PHGLLHUHQ� GLH� (7 ��(IIHNWH� �6DNXUDL HW� DO��� ������� (QGRWKHO]HOOHQH[SULPLHUHQ�QXU�(7%��GHU��EHU�12��XQG�3URVWDF\FOLQDXVVFK�WWXQJ�9DVRGLODWDWLRQ�YHUPLWWHOW�GLH�(7 ��6\QWKHVH�DNWLYLHUW�XQG�(7 ��DXV�GHU�=LUNXODWLRQ�NOlUW��'XSXLV HW�DO����������(7$ LVWQHEHQ�.DUGLRP\R]\WHQ�XQG�)LEUREODVWHQ�YRUZLHJHQG�DXI�60&V� ORNDOLVLHUW�XQG�PHGLLHUW�EHLGHQ�0XVNHO]HOOW\SHQ� GHQ�PLWRJHQHQ� (IIHNW� YRQ� (7 ��� %HL� )LEUREODVWHQ� VWLPXOLHUW� (7 �� YLD(7$ GLH� 6\QWKHVH� YRQ�.ROODJHQ� 7\S ,9�� RKQH� HLQHQ� GLUHNWHQ�PLWRJHQHQ� (IIHNW� DXV]X�EHQ�ZDV� DXI� HLQH� ZLFKWLJH� 5ROOH� EHL� GHU� (&0�)RUPDWLRQ� �([WUD]HOOXOlUH� 0DWUL[�� XQG� EHLP5HPRGHOLQJ� KLQZHLVW�� (LQH� QHXHUH� =XVDPPHQIDVVXQJ� GHV� (QGRWKHOLQ ��6\VWHPV� PLW� )RNXVDXI� GLH� WKHUDSHXWLVFKHQ� $QZHQGXQJHQ� EHL� NDUGLRYDVNXOlUHQ� (UNUDQNXQJHQ� ILQGHW� VLFK� EHL.LUFKHQJDVW�	�0XQWHU��������)ORZHUV HW�DO� ������ ]HLJWH�LQ�JXWHU�hEHUHLQVWLPPXQJ�PLW�GHQ�YRUOLHJHQGHQ�'DWHQ��HWZD����IDFKH�$NWLYLHUXQJ��VLHKH�7DE�����HLQH���IDFKH�+RFKUHJXODWLRQ�YRQ�(7 ��P51$�LQ�NXOWLYLHUWHQDNWLYLHUWHQ� %$(&� LP�1RUWKHUQ�EORW� XQG� LQ� LQ VLWX�([SHULPHQWHQ� DQ� GHU� 5HJHQHUDWLRQVIURQWQDFK�9HUOHW]XQJ�LP�=HOONXOWXUPRGHOO��1DFK�*ROLJRUVN\ HW�DO� ������ VWLPXOLHUHQ�(QGRWKHOLQH(7%�YHUPLWWHOW� 7UDQVPLJUDWLRQ� YRQ� (&� LP� %R\GHQ�FKDPEHU�([SHULPHQW�� ,Q� HLQHP� LQ� YLYR�$QJLRJHQHVHPRGHOO� YHUVWlUNW� (7� ]XGHP� GLH� )RUPDWLRQ� QHXHU� *HIlVVH�� ZR]X� IXQNWLRQHOOHHQGRWKHOLDOH�12�6\WKDVH� �H126�� HUIRUGHUOLFK� LVW�� =XVDPPHQJHQRPPHQ� VLQG� GLHV�+LQZHLVH



'LVNXVVLRQ 6HLWH����
DXI�HLQH�SDUD���DXWRNULQH�0HGLDWRUIXQNWLRQ�YRQ�(7 ��EHLP�(&�:DFKVWXP�LQ�$QJLRJHQHVH�XQGVXEVHTXHQWHU�0DWXUDWLRQ�GXUFK�60&�YHUPLWWHOWH�(&0�6\QWKHVH��6FKOLHVVOLFK�ZLUG�GDV�(7 ��6\VWHP� DXFK� PLW� GHU� 6LJQDOWUDQVGXNWLRQ� LP� 7XPRU� XQG� 7XPRUDQJLRJHQHVH� LQ� 9HUELQGXQJJHEUDFKW��$VKDP HW�DO���������'DZDV HW�DO���������
��� (;35(66,2160867(5�1(8(5�*(1('LH�ZHVHQWOLFKH�/LPLWDWLRQ�EHL�GHU�%HDUEHLWXQJ�GHU�LGHQWLIL]LHUWHQ�QHXHQ�*HQH�EHVWHKW�LQ�GHU9HUYROOVWlQGLJXQJ� LKUHU� �NRGLHUHQGHQ�� 6HTXHQ]� PLWWHOV� (67�'DWHQEDQNDEJOHLFK�� 'HPDEVHKEDUHQ�(QGH�GHV�+XPDQ�*HQRP�3URMHNWHV�]XP�7URW]�XQG�HQWJHJHQ�JlQJLJHU�$QQDKPHQKDEHQ� VLFK� GLH� HQWVSUHFKHQGHQ� 'DWHQEDQNHQ� �EHU� GLH� JHVDPWH� 3URMHNW]HLW� DOV� lXVVHUVWO�FNHQKDIW� HUZLHVHQ��'DUDXV� HUJDE� VLFK� GLH�.RPSOLNDWLRQ�� QXU� I�U� HLQHQ� JHULQJHQ�%UXFKWHLOGHU� .DQGLGDWHQ� HLQH� YROOVWlQGLJH� 6HTXHQ]LQIRUPDWLRQ� JHQHULHUHQ� ]X� N|QQHQ�� 'LH� JHVDPWHNRGLHUHQGH�6HTXHQ]��FGV��LVW�*UXQGODJH�I�U�HLQH�9LHO]DKO�ZHLWHUI�KUHQGHU�&KDUDNWHULVLHUXQJV�H[SHULPHQWH� ZLH� EHLVSLHOVZHLVH� ([SUHVVLRQVNORQLHUXQJ�� 3URWHLQDXIUHLQLJXQJ� XQG� $QWLVHUHQ�KHUVWHOOXQJ�VRZLH�hEHUH[SUHVVLRQ�LQ�HXNDU\RQWLVFKHQ��(&���=HOOHQ��$EHU�DXFK�I�U�GLH�QHXHQ*HQH�PLW�YROOVWlQGLJ�HUPLWWHOWHQ�6HTXHQ]HQ�ZDU� I�U�GHUHQ�GHGX]LHUWH�$PLQRVlXUHVHTXHQ]HQZHQLJ�DQ�ZHLWHUI�KUHQGHQ�,QIRUPDWLRQHQ�DXV�GHQ�'DWHQEDQNHQ�DEOHLWEDU��(WZD�GLH�(UZDUWXQJGHU�,GHQWLILNDWLRQ�IXQNWLRQHOOHU�'RPlQHQ�IDQG�VLFK�LQ�NHLQHP�)DOO�EHVWlWLJW�'DV� I�KUWH� VFKOLHVVOLFK� ]X� GHU� SUDJPDWLVFKHQ� 6WUDWHJLH�� ]XU� :HLWHUEHDUEHLWXQJ� EHVWLPPWH.DQGLGDWHQ�DXV�GHU�8QWHUJUXSSH�PLW�HUPLWWHOWHU�6HTXHQ]�DXV]XZlKOHQ��'LHVH�]ZDU�DOOJHPHLQ�EOLFKH� 3UD[LV� GHU� SUDNWLNDEOHQ� (LQJUHQ]XQJ� VSLHJHOW� MHGRFK� QLFKW� QRWZHQGLJHUZHLVH� HLQHUHOHYDQWH�$XVZDKO�EH]�JOLFK�GHV�ELRORJLVFKHQ�3KlQRPHQV�ZLGHU�=ZHL� DNWXHOOH� 6FUHHQLQJ�$UEHLWHQ� HUPLWWHOQ� LP� JUR�HQ� 0DVVWDE� HLQH� 5HLKH� GLIIHUHQWLHOOH[SULPLHUWHU�� QHXHU� XQG� EHNDQQWHU� *HQH� LQ� XQWHUVFKLHGOLFK� DNWLYLHUWHQ� (QGRWKHO]HOOHQ� �GH:DDUG HW� DO��� ������ 6W� &URL[ HW� DO��� ������� .HLQH� GHU� $UEHLWHQ� JHKW� �EHU� GLH� EORVVH,GHQWLILNDWLRQ� GHU� ]XP� 6$*(�7DJ� KRPRORJHQ� (67V� KLQDXV�� VR� GDVV� ZHGHU� GHU� 9HUVXFKXQWHUQRPPHQ� ZXUGH�� GLH� *HVDPWVHTXHQ]HQ� QHXHU� *HQH� ]X� HUPLWWHOQ�� QRFK� GHQ�� ZHLWHUHIXQNWLRQHOOH�'DWHQ�]X�HUKHEHQ�6W�&URL[ HW�DO� ������ LGHQWLIL]LHUWH�����GRPLQDQW�HQGRWKHOLDO�H[SULPLHUWH�7UDQVNULSWH��GDYRQ��� GLIIHUHQWLHOO� UHJXOLHUWH� *HQH�� GLH� ��� LQ� PDOLJQHP� 7XPRUHQGRWKHO� PHKU� DOV� ���IDFKKRFKUHJXOLHUWH�EHNDQQWH�XQG�XQEHNDQQWH�HLQVFKOLHVVHQ��YHUJOLFKHQ�PLW�FRORUHNWDOHP�QRUPDO�



'LVNXVVLRQ 6HLWH����
(QGRWKHO�� /HGLJOLFK� I�U� �� YRQ� � 6$*(�LGHQWLIL]LHUWHQ� Ä7XPRU�(QGRWKHO�0DUNHUQ³� �QHXH*HQH��XQG�I�U���DXVJHZlKOWH�ÄSDQ�HQGRWKHOLDOH�0DUNHU³�EHVWlWLJWH�6W�&URL[ HW�DO� ������ HLQHHQWVSUHFKHQGH� ([SUHVVLRQ� PLWWHOV� LQ� VLWX�+\EULGLVLHUXQJ�� =XU� 6RQGHQV\QWKHVH� GHU� YHUZHQ�GHWHQ� ������� ES�3&5�)UDJPHQWH�� DEJHOHLWHW� DXV� (67�6HTXHQ]HQ�� ZDU� DEHU� ]XQlFKVW� HLQHHUIROJUHLFKH� 'DWHQEDQNUHFKHUFKH� DXVJHKHQG� YRQ� GHQ� �� ES�6$*(�7DJV� HUIRUGHUOLFK�� 'LH$XIZHQGLJNHLW� YRQ� LQ� VLWX�([SHULPHQWHQ� VFKOLHVVW� MHGRFK� HLQ� EUHLWDQJHOHJWHV� 5RXWLQH�VFUHHQLQJ�QDKH]X�DXV��$XFK�DQGHUH�HQGRWKHOLDOH�([SUHVVLRQV�6FUHHQLQJV�EHVFKUlQNHQ�VLFK�DXIGLH� $QDO\VH� HLQ]HOQHU� QHXHU� .DQGLGDWHQ� RGHU� EHDUEHLWHQ� VFKRQ� EHNDQQWH�� 'UDJRQL HW� DO������� LVROLHUWH�(')���� HLQ� QHXHV�EHL�GHU�+89(&�'LIIHUHQ]LHUXQJ� KHUXQWHUUHJXOLHUWHV�*HQ�5RELQVRQ HW� DO� ������ LGHQWLIL]LHUWH� GDV� VFKRQ� EHNDQQWH� HDUO\�JURZWK�UHVSRQVH�*HQ���(*5���LQ�HLQHP�''�EDVLHUWHQ�$QVDW]�]XU�6XFKH�QDFK�=LHOPROHN�OHQ�GHU�HQGRWKHOLDOHQ�(76�7UDQVNULSWLRQVIDNWRUHQIDPLOLH�� 7RSSHU HW� DO� ������ HUPLWWHOWH� XQG� FKDUDNWHULVLHUWH� ]ZHL0LWJOLHGHU� HLQHU� QHXHQ� ÃYDVNXOlUHQµ� 0$'�)DPLOLH� �6PDG������ LQWUD]HOOXOlUH� 6LJQDOWUDQV�GXNWLRQVNRPSRQHQWHQ�GHU�7*)�5H]HSWRUHQ��6XSHUIDPLOLH��SHU�''�DXV�VWU|PXQJVLQGX]LHUWHQ+09(&��:DQJ HW�DO� ������ LVROLHUWH�PLWWHOV�''� LQ�SLQHDOVSH]LILVFKHP�.RQWH[W�3*���� HLQ+RPRORJ� ]XP� HQGRWKHO]HOOVSH]LILVFKHQ� 0ROHN�O �� �(60����� ZHOFKHV� ]XYRU� /DVVDOOH HW� DO������� DXV�HLQHU�+89(&�F'1$�/LEUDU\�NORQLHUW�XQG�FKDUDNWHULVLHUW�KDWWH�'LHVH� %HLVSLHOH� UHIOHNWLHUHQ� ]ZHL� JHQHUHOOH� 3UREOHPH�� =XP� HLQHQ� EOHLEW� GHU� �EHUZLHJHQGH7HLO�GHU�HUPLWWHOWHQ�UHJXOLHUWHQ�.DQGLGDWHQ�ELV�DXI�ZHLWHUHV�XQEHDUEHLWHW��]XP�DQGHUHQ�ZHUGHQGLH� HLQJHKHQGHU� FKDUDNWHULVLHUWHQ� *HQH� PDVVJHEOLFK� DXFK� GXUFK� LKUH� =XJlQJOLFKNHLW�� DOVR'DWHQEDQNUHSUlVHQWDQ]� HLQJHJUHQ]W�� *HUDGH� GLH� QLFKW� LQ� GHQ� 'DWHQEDQNHQ� UHSUlVHQWLHUWHQ*HQH�N|QQWHQ�VLFK�DOV�GLH�LQWHUHVVDQWHQ��HEHQ�QRFK�]XU�,GHQWLILNDWLRQ�DXVVWHKHQGHQ�(IIHNWRUHQKHUDXVVWHOOHQ��VHL�HV��ZHLO�VLH�GHQ�VFKZDFK�H[SULPLHUWHQ�]XJHK|UHQ�RGHU�DXV�DQGHUHQ�*U�QGHQVFKZHU�]XJlQJOLFK�VLQG�
(V� ZXUGH� VFKRQ� GDUDXI� KLQJHZLHVHQ�� GDVV� QXU� HLQHP� JHULQJHQ� $QWHLO� GHU� .DQGLGDWHQ� PLWUHJXODWLYHU� XQG� VLJQDO�EHUPLWWHOQGHU� )XQNWLRQ� HLQH� 6FKO�VVHOVWHOOXQJ� DQ� GHU� 6SLW]H� HLQHU.DVNDGH� ]XNRPPHQ� NDQQ� �ZLH� /LJDQG� RGHU� 5H]HSWRU��� GD� YHUJOHLFKVZHLVH� HUKHEOLFK� PHKU*HQSURGXNWH�GLH�ZHLWHUH�6LJQDOWUDQVGXNWLRQ�PHGLLHUHQ��$EHU�DXFK�I�U�GLHVH�QDFKJHVFKDOWHWHQVLJQDODVVR]LLHUWHQ�*HQH�LVW�HLQH�UHODWLY�PlVVLJH�ELV�JHULQJH�([SUHVVLRQVVWlUNH�ZDKUVFKHLQOLFK�'LH� VRZRKO� DQ]DKOPlVVLJ� DOV� DXFK� QDFK� ([SUHVVLRQVVWlUNH� JU|VVWHQ� *UXSSHQ� VWHOOHQ6WUXNWXUSURWHLQH� XQG�PHWDEROLVFK� QRWZHQGLJH�KRXVHNHHSLQJ�*HQH� GDU�� LQ� DNWLYLHUWHQ� =HOOHQ



'LVNXVVLRQ 6HLWH����
HEHQIDOOV� KRFKUHJXOLHUW�� =ZDU� FKDUDNWHULVLHUW� GLH� *HVDPWKHLW� DOOHU� GLIIHUHQWLHOO� H[SULPLHUWHQ*HQH� GHQ� DNWLYLHUWHQ� HQGRWKHOLDOHQ� 3KlQRW\S�� GLH� EHVRQGHUV� LQWHUHVVDQWHQ� UHJXODWRULVFKUHOHYDQWHQ�(OHPHQWH�VLQG�DEHU�QXU�IXQNWLRQHOO�LQ�GHU�0DVVH�DXV]XPDFKHQ��GHUHQ�,GHQWLILNDWLRQGHVKDOE� VFKZLHULJ�� $EHU� DXFK� QLFKW� DOOH�0ROHN�OH� PLW� UHJXODWLYHU� )XQNWLRQ� VLQG� VSH]LILVFKDQJLRJHQHVHUHOHYDQW�� GD� ]XU�=HOODNWLYLHUXQJ� ]�%�� DOOJHPHLQH� =HOO]\NOXVUHJXODWRUHQ� HUIRUGHU�OLFK�VLQG�
9LHU�GHU�I�QI�LVROLHUWHQ�XQG�HLQJHKHQGHU�FKDUDNWHULVLHUWHQ�DNWLYLHUWHQ�QHXHQ�*HQH�JHK|UHQ�PLW������� $6� GHQ� NOHLQHQ� ELV� PLWWOHUHQ� 3URWHLQHQ� DQ�� 7DWVlFKOLFK� ZXUGH� HLQ� =HOO]\NOXV�SURJUHVVLRQVUHJXODWRU� LVROLHUW�� �������NRGLHUW� I�U� 6*7 ���6XSSUHVVRU� YRQ� VNS��� ,QWHUHVVDQWHULP�$QJLRJHQHVHNRQWH[W�HUVFKHLQW��������PLW�VHLQHU��� $6�VSDQQHQGHQ�����LJHQ�+RPRORJLH]XP� 1�7HUPLQXV� GHV� 7UDQVNULSWLRQVFRDNWLYDWRUV� $/<�� 6HLQH� SUlGLNWLYH� VXE]HOOXOlUH/RNDOLVDWLRQ� LP� =HOONHUQ� LVW� PLW� HLQHU� HQWVSUHFKHQGHQ� )XQNWLRQ� JXW� YHUHLQEDU�� )HUQHU� OlVVWHLQH�ZHLWHUH�KRPRORJH�JHQRPLVFKH�6HTXHQ]�YRQ���� NE��$FF��1R��+6���)���DXI�GLH�([LVWHQ]HLQHU� *HQIDPLOLH� VFKOLHVVHQ�� 2E� GLHVHV� +RPRORJ� EHUHLWV� LP� 1RUWKHUQ�EORW� DQKDQG� GHU'RSSHOEDQGH� GHWHNWLHUW� ZXUGH� RGHU� RE� HV� VLFK� XP� HLQH� 6SOHLVVYDULDQWH� KDQGHOW�� LVW� GXUFKZHLWHUH�.ORQLHUXQJVH[SHULPHQWH�DE]XNOlUHQ��)�U� GDV� HEHQIDOOV� O|VOLFKH��������� LVW� NHLQHUOHL)XQNWLRQ� EHNDQQW�� LQWHUHVVDQWHUZHLVH� VSULFKW� VHLQ� ([SUHVVLRQVPXVWHU� I�U� HLQH� ,QGXNWLRQVRZRKO� LP� .RQWH[W� DQJLRJHQHU� $NWLYLHUXQJ� �IU�KHV� 2YDUVWDGLXP�� 7XPRU]HOOLQLHQ�6XENRQIOXHQ]��DOV�DXFK�QDFK�GHU�'LIIHUHQ]LHUXQJ��6SKlURLGH��%OXW��HLQLJH�2UJDQH���=XGHP�LVWHLQH� PXULQH� .QRFNRXWVWDPP]HOOLQLH� NRPPHU]LHOO� YHUI�JEDU�� ������� DOV� NOHLQVWHU� .DQGLGDW]HLJW�HLQH�7KLRUHGR[LQKRPRORJLH��DOVR�PHWDEROLVFKHQ�%H]XJ��1HEHQ���������LVW�HU�GHU�HLQ]LJH.DQGLGDW� PLW� GHXWOLFKHU� ([SUHVVLRQVVHQNXQJ� GXUFK� GLH� 6WDGLHQ� GHV� SK\VLRORJLVFKHQ$QJLRJHQHVHPRGHOOV� 2YDU�� 'LH� $XVQDKPH� ELOGHW� ������� PLW� ��� $6� DOV� HLQ]LJHV� QHXHV�HLQGHXWLJ� PHPEUDQVWlQGLJHV� 3URWHLQ� PLW� �� WUDQVPHPEUDQ|VHQ� D�+HOL[�'RPlQHQ�� 6HLQHKRKH�+RPRORJLH�]XP�7UDQVSRUWHUSURWHLQ�J���OlVVW�HLQH�PHWDEROLVFKH�)XQNWLRQ�HUZDUWHQ��DXFKZHQQ�GDV�=LHOPROHN�O�RIIHQ�LVW�$XIIlOOLJ� DQ� GHQ� ([SUHVVLRQVPXVWHUQ� GHU� VWDUN� H[SULPLHUWHQ� QHXHQ� *HQH� LVW� GLH� GHXWOLFKHUK|KWH�3UlVHQ]�LQ�0XVNHOJHZHEH�YRQ���.DQGLGDWHQ��IHKOHQG�RGHU�UHGX]LHUW�LQ�/HEHU��������������������������NRPSOHPHQWlU�GD]X�HLQ�GRPLQDQWHV�$XIWUHWHQ�YRQ��������LQ�/HEHU��QLFKW�DEHULQ�0XVNHO�



'LVNXVVLRQ 6HLWH����
%HL�GHQ�QlKHU�FKDUDNWHULVLHUWHQ�QHXHQ�*HQHQ�LQ�GLHVHU�$UEHLW�KDQGHOW�HV�VLFK�XP��EHUZLHJHQGO|VOLFKH�0ROHN�OH� ��� YRQ� ����'LHVHV�8QJOHLFKJHZLFKW� N|QQWH� DEKlQJHQ� YRQ�GHU�*U|VVH� GHULGHQWLIL]LHUWHQ�*HQH��'HU�HLQ]LJH�DOV�0HPEUDQSURWHLQ�LGHQWLIL]LHUWH�.DQGLGDW��������]HLJW�HLQ1RUWKHUQ�EORWVLJQDO�YRQ�� NE��DOOH� DQGHUHQ�QXU���� NE�RGHU� NOHLQHU�ELV� DXI� �������PLW� �������� NE�� 'LHVH� 9HU]HUUXQJ� VSLHJHOW� VLFK� LQ� GRSSHOWHU� +LQVLFKW� ZLGHU�� =XP� HLQHQ� ZXUGHQLQVJHVDPW��EHUZLHJHQG�NOHLQH�QHXH�*HQH�LGHQWLIL]LHUW�����YRQ����NOHLQHU�DOV�� NE�����YRQ���NOHLQHU� DOV� � NE��� =XP� DQGHUHQ� ZDUHQ� YRQ� GHQ� �� .DQGLGDWHQ� �YRQ� ���� PLW� YROOVWlQGLJLGHQWLIL]LHUWHU�FGV���NOHLQHU�DOV�� NE��ZDV�VRZRKO�GLH�8QYROOVWlQGLJNHLW�GHU�(67�'DWHQEDQNHQUHIOHNWLHUW� DOV� DXFK� GHUHQ� �¶�ELDV�� 'HQ� *U|VVHQEHUHLFK� YRQ� 0HPEUDQSURWHLQHQ� ZLH� GHQ9(*)�5H]HSWRUHQ�PLW���� NE�HUUHLFKW��EHUKDXSW�QXU�HLQ�QHXHV�*HQ���������PLW��� NE��VRZLHPLW� 7KURPERVSRQGLQ �� �� NE�� DXFK� QXU� HLQ� EHNDQQWHV� �YRQ� ����� (LQ� ZHLWHUHU� $VSHNW� GHU(UNOlUXQJ� N|QQWH� DEHU� DXFK� VHLQ�� GDVV� GHUDUWLJH� VSH]LDOLVLHUWH� 0ROHN�OH� HKHU� VFKZDFKH[SULPLHUW� ZHUGHQ�� ZDV� GHUHQ� ,GHQWLILNDWLRQ� VLFKHUOLFK� HUVFKZHUW�� $QGHUHUVHLWV� LVW� GLH:DKUVFKHLQOLFKNHLW� K|KHU�� HLQ� (67� ]XJHK|ULJ� ]X� HLQHP� JUR�HQ� 0ROHN�O� LQ� HLQHU� /LEUDU\DXI]XILQGHQ� DOV� ]X� HLQHP� JOHLFKVWDUN� H[SULPLHUWHQ� NOHLQHQ�� XQG� GDPLW� DXFK� GHVVHQ,GHQWLILNDWLRQ� VHOEVW�� 'HPQDFK� VLQG� HQWVSUHFKHQGH� 5H]HSWRUHQ� LQ� GHU� 7HQGHQ]� LQ]ZLVFKHQHKHU�EHNDQQW�
9HUVFKLHGHQH� (UNOlUXQJHQ� VLQG� GHQNEDU� I�U� GDV� )HKOHQ� MHJOLFKHU� (67�+RPRORJLHQ� ]X� GHQ]ZHL�.DQGLGDWHQ��������XQG���������(QWZHGHU�GDV�$XIILQGHQ�JlQ]OLFK�XQEHNDQQWHU�KXPDQHU*HQH� RGHU�*HQH�PLW� JHULQJHU� ,QWHUVSH]LHVKRPRORJLH� ]ZLVFKHQ�5LQG� XQG�0HQVFK��$XFK� I�UQLFKW� H[SULPLHUWH� *HQRPDEVFKQLWWH� LVW� DXIJUXQG� IHKOHQGHU� IXQNWLRQVDEKlQJLJHU� 6HTXHQ]�NRQVHUYLHUXQJ�HLQH�KRKH�LQWHUVSH]LHOOH�'LYHUJHQ]�W\SLVFK��GHUHQ�$XIWUHWHQ�DEHU�GXUFK�F'1$DOV�$XVJDQJVPDWHULDO� DXVJHVFKORVVHQ�ZXUGH�� DOVR� QXU� DOV�.RQWDPLQDWLRQ� GHQNEDU� HUVFKHLQW�7DWVlFKOLFK� LVW� ������� �ERYLQ�� ��� ES�� ���� KRPRORJ� ]XU� ,QWURQVHTXHQ]� YRQ� KXPDQHP2VWHRQLGRJHQ��$FF��1R��$%�������ZDV�DQJHVLFKWV�JHJHQOlXILJHU�2ULHQWLHUXQJ�GHU�3� XQG�7�3ULPHU� DXFK� ]XIDOOVEDVLHUW� VHLQ� NDQQ��*HJHQ�.RQWDPLQDWLRQHQ� VSULFKW�� GDVV� EHL� NHLQHP� GHUZHLWHUHQ� ��� *HQH� RGHU� *HQIUDJPHQWH� HLQ� +LQZHLV� DXI� HLQH� JHQRPLVFKH�� QLFKW� H[SULPLHUWH6HTXHQ]� ZLH� ]�%�� HLQ� ,QWURQ� DXVILQGLJ� ]X� PDFKHQ� ZDU�� GDI�U� DEHU� LPPHU� (67V� RGHU([RQEHUHLFKH�YRQ�*HQHQ��$OOHUGLQJV�LVW�HLQ]XUlXPHQ��GDVV�YRQ�GHQ����LGHQWLIL]LHUWHQ�QHXHQ*HQIUDJPHQWHQ� I�U� ��� HLQ� QXU� JHULQJHU� 7HLO� GHU� *HVDPWVHTXHQ]� YRUOLHJW� �GLH� EHLGHQ� R�J�.DQGLGDWHQ� HLQJHUHFKQHW��� 'D� GLH� =LHOJHQH� LP�''� LPPHU�PLW� HLQHP�7�3ULPHU� DPSOLIL]LHUW



'LVNXVVLRQ 6HLWH����
ZXUGHQ�� GHU� DP�3RO\�$�6FKZDQ]� GHV�*HQV� ELQGHW� XQG� ]XGHP�GLH� ]XJUXQGHOLHJHQGH� F'1$DXVJHKHQG� YRQ� JHQHQGVWlQGLJ� ELQGHQGHQ� 3RO\�7�3ULPHUQ� V\QWKHWLVLHUW� ZXUGH�� VWDPPHQ� GLHLGHQWLIL]LHUWHQ� 6HTXHQ]HQ� YRUZLHJHQG� DXV� GHP� �¶�(QGEHUHLFK� GHU� *HQH� �6RPSD\UDF HW� DO��������� �EHUHLQVWLPPHQG� PLW� ]�%�� /LQVNHQV
 HW� DO� ������ (UJHEQLVVHQ�� 'XUFK� GLHVHPHWKRGHQLPPDQHQWH�/LPLWDWLRQ�LVW�LP�)DOOH�JURVVHU�*HQH�RGHU��¶�875V�GLH�,GHQWLILNDWLRQ�GHUFGV�QXU��EHU�'DWHQEDQNVHTXHQ]LQWHJUDWLRQ�P|JOLFK�
'LH� ([SUHVVLRQVNORQLHUXQJHQ� HUIROJWHQ� PLW� �� YHUVFKLHGHQHQ� 6\VWHPHQ�� 9RQ� GHQ� EHLGHQ+LVWLGLQ�7DJ�EDVLHUWHQ� I�KUWH� GHU� S7UF+LV��7232�9HNWRU� XQWHU� GHP� 7UF�3URPRWHU� WURW]NRUUHNWHU�,QVHUWLRQHQ�XQG�HUKHEOLFKHQ�2SWLPLHUXQJVDXIZDQGHV�LQ�NHLQHP�)DOO�]X�TXDQWLWDWLYHU([SUHVVLRQ��GLH��EHU�GHQ�VHQVLWLYHQ�:HVWHUQ�EORW�KLQDXV�GHWHNWLHUEDU�ZDU�XQG�HLQH�$XIUHLQL�JXQJ� HUP|JOLFKWH��0LW� GHQ� EHLGHQ� DQGHUHQ� ([SUHVVLRQVYHNWRUHQ� �HEHQIDOOV� +LV�7DJ�EDVLHUW�S&5 7��&7�7232� XQWHU� GHP� 7��3URPRWHU� XQG� GHU� *67�7DJ� EDVLHUWH� S*(;�.*�9HNWRU�OLHVVHQ�VLFK���YRQ���3URWHLQHQ�VWDUN��EHUH[SULPLHUHQ��VR�GDVV�HLQH�$XIUHLQLJXQJ�DXVVLFKWVUHLFKHUVFKHLQW��'DV�I�QIWH�GHU�QlKHU�EHDUEHLWHWHQ�QHXHQ�*HQH����������ZXUGH�DXIJUXQG�VHLQHU�KRKHQ+RPRORJLH� ]XP� J���7UDQVSRUWHUSURWHLQ� �4������� LP� 6LQQH� GHU� 9HUPHLGXQJ� YRQ� .UHX]�UHDNWLRQHQ�I�U�HLQH�(SLWRSLPPXQLVLHUXQJ�YRUJHVHKHQ�
��� $86%/,&.hEHU� GLH� HUKREHQHQ� VWUXNWXUHOOHQ� 'DWHQ� KLQDXV� VWHKW� HLQH� ZHLWHUH� IXQNWLRQHOOH� &KDUDNWHUL�VLHUXQJ� GHU� QHXHQ� *HQH� QRFK� DXV�� 9RQ� EHVRQGHUHP� ,QWHUHVVH� VLQG� GDEHL� GDV� WHLOZHLVHWUDQVNULSWLRQVFRDNWLYDWRU�KRPRORJH� ������� VRZLH� GDV� GHP���WUDQVPHPEUDQ�+HOL[� 7UDQVSRU�WHUSURWHLQ�J���YHUZDQGWH��������� DEHU�DXFK���������PLW� Y|OOLJ�XQNODUHU�)XQNWLRQ��'LH�GD]XHUIROJWHQ� 9RUDUEHLWHQ� ZLH� ([SUHVVLRQVNORQLHUXQJ� ]XU� 3URWHLQDXIUHLQLJXQJ� RGHU� HXNDU\RQW�LVFKHQ� hEHUH[SUHVVLRQ� �7UDQVIHNWLRQ� LQ� (&�� ELHWHQ� GDEHL� DXVVLFKWVUHLFKH� $QVDW]SXQNWH�=XQlFKVW� MHGRFK� VLQG� ]HOOVSH]LILVFKH� ([SUHVVLRQVGDWHQ� GHU� .DQGLGDWHQ� QRFK� ]X� HUPLWWHOQ�ZR]X�HQWVSUHFKHQGH�LQ�VLWX�6RQGHQ�EHUHLWV�YRUOLHJHQ�'DUDXI� DXIEDXHQGH� ([SHULPHQWH� ZLH� GLH� )XQNWLRQVQHXWUDOLVLHUXQJ� �ORVV� RI� IXQFWLRQ�� ODVVHQVLFK� GXUFK� QHXH� $QVlW]H� ]XQHKPHQG� OHLFKWHU� UHDOLVLHUHQ�� 1DPHQWOLFK� I�U� �������� OLHJW� HLQPXULQHU�267�6WDPP]HOONORQ�YRU��GHU�.QRFNRXWH[SHULPHQWH�GLHVHV�.DQGLGDWHQ�HUP|JOLFKW�



'LVNXVVLRQ 6HLWH����
)�U� GLH� YHUEOHLEHQGHQ� ��� QHXHQ� *HQIUDJPHQWH� �YRQ� ���� PXVV� ]XYRU� QRFK� GLH� *HVDPW�VHTXHQ]HQ� LQNOXVLYH� GHU� FGV�V� LGHQWLIL]LHUW� ZHUGHQ�� %HPHUNHQVZHUW� HUVFKHLQW� LQ� GLHVHP=XVDPPHQKDQJ� GLH� RIIHQNXQGLJ� LPPHU� QRFK� HUKHEOLFKH� 8QYROOVWlQGLJNHLW� GHU� 8QL*HQH�&OXVWHU�'DWHQEDQNHQ��'D�HLQH�H[SHULPHQWHOOH�6HTXHQ]LGHQWLILNDWLRQ�]X�6FUHHQLQJ]ZHFNHQ�]XDXIZHQGLJ� LVW�� P�VVHQ� ]XU� (LQJUHQ]XQJ� HQWZHGHU� ZHLWHUH� IXQNWLRQHOOH� 'DWHQ� PLW� GHQYRUKDQGHQHQ�)UDJPHQWHQ�HUKREHQ�ZHUGHQ�RGHU�GHU�(LQJDQJ�HQWVSUHFKHQGHU�+RPRORJH�LQ�GHQ'DWHQEDQNHQ� DEJHZDUWHW� ZHUGHQ�� LQ� EHLGHQ� )lOOHQ� XQEHIULHGLJHQG�� 'DU�EHUKLQDXV� EOLHE� GLH(UZDUWXQJ�ZHLWJHKHQG�XQHLQJHO|VW�� VHOEVW� I�U�GLH�.DQGLGDWHQ�PLW�HUPLWWHOWHU�3URWHLQVHTXHQ]YLD�'DWHQEDQNLQIRUPDWLRQHQ� XQG�$OJRULWKPHQ� ]XU� IXQNWLRQHOOHQ�3UHGLNWLRQ� �]�%��'RPlQHQ�EDVLHUW�� ]X� JHODQJHQ�� VR� GDVV� VLFK� GLHVEH]�JOLFK� QRFK� HLQ� HUKHEOLFKHU� (QWZLFNOXQJVEHGDUIJHHLJQHWHU�:HUN]HXJH�XQG�0HWKRGHQ�PDQLIHVWLHUW�$EHU� DXFK� EHNDQQWH� *HQH� ZLH� ]�%�� GDV� 3URWHDVRP�� $QQH[LQ �� �� /LSRFRUWLQ �� RGHU� GLHVWUHVVLQGX]LHUWHQ� .DQGLGDWHQ� .,$$ ��� 7&3 ��� 7&3 ��� VROOWHQ� LQ� GLH� )XQNWLRQVDQDO\VHHLQEH]RJHQ� ZHUGHQ�� ,Q� .�U]H�� QDFK� HQGJ�OWLJHU� $XVZHUWXQJ� GHV�+XPDQ�*HQRP�3URMHNWHV�ZHUGHQ�VlPWOLFKH�3URWHLQH�SXWDWLY�EHNDQQW�VHLQ��'HU�QlFKVWH�6FKULWW�ZLUG�GLH�H[SHULPHQWHOOH%HVWlWLJXQJ� GHU� LGHQWLIL]LHUWHQ� XQG� PLW� (67�'DWHQEDQNHQ� DEJHJOLFKHQHQ� 25)V� �������8QL*HQH�&OXVWHU�� 6WDQG� ��������� DOV� WDWVlFKOLFK� H[SULPLHUWH� 3URWHLQH� VHLQ� �GDYRQ� ������EHVWlWLJW��6WDQG���������XQG�GDPLW�HLQKHUJHKHQG�GLH�(UKHEXQJ�LKUHU�([SUHVVLRQVPXVWHU��=ZDU]HLFKQHQ� VLFK� EHNDQQWH� 0ROHN�OH� GXUFK� GDV� 9RUOLHJHQ� GLHVHU� ,QIRUPDWLRQHQ� DXV�� GHUHQNRQWH[WEH]RJHQH� )XQNWLRQ� LVW� DEHU� KlXILJ� QLFKW� RGHU� QLFKW� YROOVWlQGLJ� JHNOlUW�� (UVW� GDUDQVFKOLHVVW� VLFK� GHUHQ� )XQNWLRQVDQDO\VH� LQ� NRQNUHWHQ� 6]HQDULHQ� DQ�� ZLH� ]�%�� $QJLRJHQHVH�UHOHYDQ]�
8QG�LQ�=XNXQIW"$OWHUQDWLYH�6FUHHQLQJYHUIDKUHQ9HUVFKLHGHQH� DQGHUH� 9HUIDKUHQ� ]XU� YHUJOHLFKHQGHQ� *HQH[SUHVVLRQVDQDO\VH� �H[SUHVVLRQSURILOLQJ��VLQG�HWDEOLHUW��HLQHQ�hEHUEOLFN�JHEHQ�.R]LDQ�	�.LUVFKEDXP������� XQG�&DUXOOL HWDO� �������� -HGHU� GHU� $QVlW]H� LVW� GDEHL� VLQQYROO�� DEKlQJLJ� YRQ� GHU� )UDJHVWHOOXQJ� XQG� GHQ/DERUNDSD]LWlWHQ�'DV�H[SHULPHQWHOOH�$OWHUQDWLYV\VWHP�]XU�,GHQWLILNDWLRQ�QHXHU��GLIIHUHQWLHOO�H[SULPLHUWHU�*HQHLVW�GLH�VXEWUDNWLYH�+\EULGLVLHUXQJ �6+��QDFK�'LDWFKHQNR HW�DO� ��������LQ]ZLVFKHQ�DXFK�LQNRPPHU]LHOOHQ� 9DULDQWHQ� HUKlOWOLFK�� ]�%�� GDV� 3&5�6HOHFW��F'1$�6XEWUDFWLRQ�.LW� YRQ



'LVNXVVLRQ 6HLWH����
&ORQWHFK� �+HLGHOEHUJ��� ,P� 3ULQ]LS�ZLUG� DXV� ]ZHL�9HUJOHLFKVSUREHQ� ]XQlFKVW� GLH� LQ� EHLGHQYHUEUHLWHWHQ�F'1$V�HQWIHUQW��6XEWUDNWLRQ���'LHV�HU]LHOW�HLQH�/LJDWLRQ�HQWVSUHFKHQGHU�+\EULGL�VLHUXQJV�/LQNHU� DQ� GLH� 7HVWHUSRSXODWLRQ� �PLW� GHQ� ]X� LVROLHUHQGHQ� F'1$V��� DQVFKOLHVVHQGHU+\EULGLVLHUXQJ� YRQ�7HVWHU�� XQG�'ULYHUSRRO� �.RQWUROOH�� XQG�6HSDUDWLRQ� YRQ� VV'1$� �HLQ]HO�VWlQJLJH��GLIIHUHQWLHOO� H[SULPLHUWH� F'1$�6SH]LHV�� XQG�GV'1$��'DV�&ORQWHFK�.LW� I�KUW� HLQHPHWKRGLVFKH�0RGLILNDWLRQ�HLQ��GLH�RKQH�GLHVHQ�6HSDUDWLRQVVFKULWW�DXVNRPPW��'D]X�ZLUG�GHU7HVWHU�F'1$�3RRO� LQ� ]ZHL� +lOIWHQ� JHWHLOW�� GLH� PLW� XQWHUVFKLHGOLFKHQ� /LQNHUQ� �3ULPHU�ELQGXQJVVWHOOHQ�� �¶�HQGVWlQGLJ� YHUNQ�SIW�ZHUGHQ�� ,Q� HLQHU� HUVWHQ�+\EULGLVLHUXQJ� ZLUG� GDQQMHGHU�7HVWHU�3RRO�HLQ]HOQ�PLW�HLQHP�'ULYHU�3RRO�K\EULGLVLHUW��VR�GDVV�QXU�GLIIHUHQWLHOOH�F'1$�6SH]LHV�HLQ]HOVWUlQJLJ�YRUOLHJHQ��'DQQ�ZHUGHQ�GLH�EHLGHQ�3RROV�RKQH�HUQHXWH�'HQDWXULHUXQJPLWHLQDQGHU� K\EULGLVLHUW�� ZDV� ]X� GRSSHOVWUlQJLJHQ� F'1$V� PLW� XQWHUVFKLHGOLFKHQ� 3ULPHU�ELQGXQJVVWHOOHQ�GHU�GLIIHUHQWLHOO�H[SULPLHUWHQ�7DUJHWV�I�KUW��1XU�GLHVH�ZHUGHQ�DQJHUHLFKHUW�LQGHQ�GDUDXIIROJHQGHQ��QHVWHG 3&5�$PSOLILNDWLRQVVFKULWWHQ�LQNO��6XSSUHVVLRQV�3&5��&ORQWHFK�.LW�� 7HPSODWHV� JOHLFKHQ� $GDSWHUV� DQ� EHLGHQ� (QGHQ� IRUPHQ� /RRSV�� GLH� QLFKW� DPSOLIL]LHUWZHUGHQ��� 0LW� GHQ� LVROLHUWHQ� GLIIHUHQWLHOO� H[SULPLHUWHQ� F'1$�6SH]LHV� ZLUG� GDQQ� HQWZHGHU�PDUNLHUW�DOV�6RQGH��HLQH�/LEUDU\�JHPXVWHUW�RGHU��EOLFKHUZHLVH�GLUHNW�HLQH�/LEUDU\�NRQVWUXLHUW�$XV� GLHVHU� ZHUGHQ� QDFK� GHP� =XIDOOVSULQ]LS� .ORQH� LVROLHUW� XQG� VHTXHQ]LHUW�� ZDV� KlXILJ� ]X5HGXQGDQ]HQ�I�KUW��:DQ HW�DO���������&DUXOOL HW�DO����������(LQVFKUlQNHQG�N|QQHQ�LPPHU�QXU]ZHL� 3UREHQ� PLWHLQDQGHU� YHUJOLFKHQ� ZHUGHQ� XQG� HQWZHGHU� QXU� HUK|KWH� RGHU� UHGX]LHUWH([SUHVVLRQ�� MH�QDFK�=XRUGQXQJ�YRQ�.RQWUROO�� XQG�5HIHUHQ]SRSXODWLRQ��'DV�9HUIDKUHQ� I�KUWYRUQHKPOLFK� ]XU� ,VROLHUXQJ� VWDUN� UHJXOLHUWHU� 0ROHN�OH�� VXEWLOH� TXDQWLWDWLYH� 8QWHUVFKLHGHIHKOHQ�RIW��'DI�U�LVW�GLH�]XU�'HWHNWLRQ�HUIRUGHUOLFKH�DEVROXWH�([SUHVVLRQVVWlUNH�VHNXQGlU�:DQ HW� DO� ������ I�KUWH� HLQH�9HUJOHLFKVVWXGLH�GXUFK�� EHL� GHU� HU� LP� VHOEHQ� H[SHULPHQWHOOHQ6\VWHP� DQ� +H/D�=HOOHQ� GLH� /HLVWXQJVIlKLJNHLW� NRQNXUULHUHQGHU� *HQH[SUHVVLRQVYHUIDKUHQWHVWHW��'DEHL� ]HLJWH� VLFK�QHEHQ�GHQ�JHQDQQWHQ�(LQVFKUlQNXQJHQ�� GDVV�''� UHODWLY� ]X�6+����HLQH� YHUEHVVHUWH� 5DWH� EHVWlWLJWHU� 5HJXODWLRQ� HUEULQJW� ����� VWDWW� ������ ���� ZHQLJHU� 51$HUIRUGHUW������P51$�VHTXHQ]DEKlQJLJ�LGHQWLIL]LHUW�XQDEKlQJLJ�YRQ�GHU�([SUHVVLRQVVWlUNH�����]X� VFKQHOOHUHQ�(UJHEQLVVHQ�PLW� HQWVSUHFKHQGHU� (YDOXDWLRQVP|JOLFKNHLW� GHV� H[SHULPHQWHOOHQ6\VWHPV�I�KUW�,Q�.RQWUDVW�]X�DOOHQ�DQGHUHQ�([SUHVVLRQVDQDO\VHQ�LVW�Ä$QWLVHQVH�'LVSOD\³�HLQH�0HWKRGH�]XU,VRODWLRQ�QHXHU�*HQH�EDVLHUHQG�DXI�GHUHQ�)XQNWLRQ��HQWZLFNHOW�YRQ�<RQHNXUD HW�DO� ������ ]XU,GHQWLILNDWLRQ�$QJLRJHQHVH�UHOHYDQWHU�*HQH��(U�NRQQWH�]HLJHQ��GDVV�EHUHLWV�HLQ�2OLJRPHU�YRQ



'LVNXVVLRQ 6HLWH����
�� ES�NRPSOHPHQWlU�]XU�.R]DN�.RQVHQVXVVHTXHQ]� �.R]DN������� VSH]LILVFK�ELQGHW�XQG�GLH3URWHLQV\QWKHVH����6�0HWKLRQLQLQNRUSRUDWLRQ��GRVLVDEKlQJLJ�EORFNLHUW��$XVJHKHQG�YRQ�HLQHP�� ES�$QWLVHQVH�2OLJRPHU�=XIDOOVJHPLVFK�ZXUGHQ�GXUFK�0XVWHUXQJ�YHUVFKLHGHQHU�6XESRSX�ODWLRQHQ�GLH� DNWLYHQ�$QWLVHQVH�6SH]LHV� �DXV������2OLJRV��PLW� GHP�JHVXFKWHQ�(IIHNW� LVROLHUWXQG�DQVFKOLHVVHQG�GLH�]XJHK|ULJH�F'1$�PLW�HLQHP�2OLJR�G7�DOV�*HJHQSULPHU�SHU�57�3&5DPSOLIL]LHUW� XQG� NORQLHUW�� 'LH� HUPLWWHOWHQ� *HQ�.DQGLGDWHQ� ZHUGHQ� IXQNWLRQHOO� LP� $QWL�$QJLRJHQHVHDVVD\� �3UROLIHUDWLRQVLQKLELWLRQ� YRQ� +09(&�� JHWHVWHW�� %HPHUNHQVZHUWHUZHLVHOlVVW� VLFK� GHU� LQ� YLWUR�(IIHNW� LP� ]HOOIUHLHQ� 6\VWHP� DXFK� LQ� YLYR XQWHU� SK\VLRORJLVFKHQ%HGLQJXQJHQ� GXUFK� VLPSOH� =XJDEH� GHU� 2OLJRQXNOHRWLGH� ]XP� =HOONXOWXUPHGLXP� UHSURGX�]LHUHQ�� 7URW]� HLQLJHU� 6FKZLHULJNHLWHQ� GHU� 0HWKRGH� EH]�JOLFK� GHU� 6SH]LILWlW� XQG� GHU6HQVLWLYLWlW�� GLH� GHU� $XWRU� VHOEVW� DGUHVVLHUW�� VRZLH� HLQLJHQ� 6\QWKHVHDXIZDQGV�� OLHJW� GHUHQWVFKHLGHQGH� 9RUWHLO� LQ� GHU� ,VRODWLRQ� QHXHU� *HQH� EDVLHUHQG� DXI� GHUHQ� )XQNWLRQ� SHU� VH�=XGHP�ZLUG�DXWRPDWLVFK�GLH�JHVDPWH�NRGLHUHQGH�6HTXHQ]�NORQLHUW��VR�GDVV�VLFK�XQDEKlQJLJYRQ�GHUHQ�5HSUlVHQWDWLRQ�LQ�'DWHQEDQNHQ�YROOVWlQGLJH�QHXH�*HQH�LVROLHUHQ�ODVVHQ�
'LH� .RPSOH[LWlW� YHUI�JEDUHU� �(67��� 'DWHQEDQNHQ� LVW� 9RUDXVVHW]XQJ� I�U� GLH� HUIROJUHLFKH*HQLGHQWLILNDWLRQ� PLWWHOV� ZHLWHUHU� DOWHUQDWLYHU� 6FUHHQLQJYHUIDKUHQ� ZLH� 6$*(�� $UUD\V� XQG+RPRORJ\�FORQLQJ�'LH� GHU� HOHNWURQLVFKHQ� +\EULGLVLHUXQJ� �(6�� V�X��� YHUZDQGWH� 0HWKRGH� 6$*( �6HULDO$PSOLILFDWLRQ�RI�F'1$�(QGV��9HOFXOHVFX HW�DO�������� LVW� OHW]WOLFK�HLQH�HODERULHUWH�0HWKRGH]XU�(67�6HTXHQ]LHUXQJ��'DEHL�ZHUGHQ������ ES�NXU]H�7DJV�JHQHULHUW��PLWKLOIH�GHUHQ�6HTXHQ]VLFK�LQ�GHQ�DOOHUPHLVWHQ�)lOOHQ�GLH�]XJHK|ULJH�(67�6HTXHQ]�DXV�GHQ�'DWHQEDQNHQ�HLQGHXWLJLGHQWLIL]LHUHQ� OlVVW�� ,P� 3ULQ]LS� ZLUG� I�U� MHGH� ]X� YHUJOHLFKHQGH� 3RSXODWLRQ� GRSSHOVWUlQJLJHF'1$�V\QWKHWLVLHUW�XQG�PLWWHOV�HLQHV�KlXILJ�VFKQHLGHQGHV�5HVWULNWLRQVHQ]\PV��$QNHUHQ]\P�PLW� YLHU�ES�(UNHQQXQJVVHTXHQ]�� UDQGRPLVLHUW� LQ� NXU]H� $EVFKQLWWH� ]HUOHJW�� 'LH� �¶�HQG�VWlQGLJHQ�6HTXHQ]DEVFKQLWWH�ZHUGHQ�GDQQ�DXIJHUHLQLJW��HQWZHGHU��EHU�LKUHQ�3RO\�$�6FKZDQ]RGHU� HLQH� ]XYRU� HUIROJWH� %LRWLQ\OLHUXQJ�� 'LHVHU� 3RRO� ZLUG� LQ� ]ZHL� +lOIWHQ� JHWHLOW�� GLH� PLWMHZHLOV� HLQHP� XQWHUVFKLHGOLFKHQ� /LQNHU� �EHU� GLH� HU]HXJWHQ� DGKlVLYHQ� (QGHQ� �GHP� 3RO\�$�6FKZDQ]� JHJHQ�EHUOLHJHQG�� OLJLHUW�ZHUGHQ�� $P� /LQNHU� LVW� HLQH� (UNHQQXQJVVHTXHQ]� I�U� HLQZHLWHUHV� 5HVWULNWLRQVHQ]\P� �7DJJLQJ� (Q]\P�� LQWHJULHUW�� PLW� GHP� QXQ� HLQ� �� ES� HQWIHUQWHVEOXQW�(QGH� JHQHULHUW� XQG� VR� DXFK� GDV� �¶�(QGH� PLW� GHP� 3RO\�$�6FKZDQ]� GHV� )UDJPHQWHVJHNDSSW� ZLUG�� 'LH� )UDJPHQWH� GHU� EHLGHQ� 3RROV� ZHUGHQ� QXQ� OLJLHUW� �LQ� JHJHQOlXILJHU



'LVNXVVLRQ 6HLWH����
$XVULFKWXQJ�� XQG� SHU� 3&5� DPSOLIL]LHUW�� ZREHL� PLWKLOIH� GHU� XQWHUVFKLHGOLFKHQ� YHUNQ�SIWHQ/LQNHU� HQWVSUHFKHQGH� 3ULPHUELQGXQJVVWHOOHQ� HLQJHEUDFKW� ZXUGHQ�� 1DFK� GHP�$EWUHQQHQ� GHU/LQNHU� HUKlOW�PDQ�DXV� ]ZHL�JHJHQOlXILJ� DQJHRUGQHWHQ�� ����� ES�NXU]HQ�6HTXHQ]DEVFKQLWWHQEHVWHKHQGH�GLJLWDJV��GLH�YRQ�GHU�9LHU�%DVHQ�.HQQVHTXHQ]�GHV�$QNHUHQ]\PV�HLQJHUDKPW�VLQG�'LHVH�ZHUGHQ�������IDFK�LQ�6HULH�OLJLHUW�XQG�]XU�6HTXHQ]LHUXQJ�LQ�HLQHQ�9HNWRU�NORQLHUW��'LH6HTXHQ]HQ�P�VVHQ�DQVFKOLHVVHQG�DP�&RPSXWHU�LQ�GLH�GDV�*HQ�UHSUlVHQWLHUHQGHQ�7DJV�]HUOHJWXQG�DQDO\VLHUW�ZHUGHQ��'DEHL�NRUUHVSRQGLHUW�GLH�([SUHVVLRQVVWlUNH�HLQHV�*HQV�PLW�GHU�$Q]DKO]X]XRUGQHQGHU� 6HTXHQ]WDJV�� GHUHQ� ,QIRUPDWLRQHQ� LQ� HLQHU�'DWHQEDQN� DEJHOHJW� ZHUGHQ�� 'LH,GHQWLILNDWLRQ�UHJXOLHUWHU�*HQH�HUJLEW�VLFK�DXV�GHP�7DJ�9HUJOHLFK�YHUVFKLHGHQHU�3RSXODWLRQHQ�*HZHEH�RGHU�=XVWlQGH��'DPLW� ODVVHQ� VLFK� PLW� HQWVSUHFKHQGHU� $XWRPDWLVLHUXQJ� PHKUHUH� ]HKQWDXVHQG� 7UDQVNULSWHDXVZHUWHQ��'LH�+DXSWQDFKWHLOH�GHU�0HWKRGH�OLHJHQ�QHEHQ�GHP�PDVVLYHQ�6HTXHQ]LHUDXIZDQG�:DQ HW� DO�� ����� XQG� GHU� HUIRUGHUOLFKHQ� VSH]LILVFKHQ� 6RIWZDUH� ]XU� $XVZHUWXQJ� GHU6HTXHQ]WDJV� YRU� DOOHP� LQ� GHU� 7DWVDFKH�� GDVV� GLH� NRUUHVSRQGLHUHQGHQ� *HQH� QXU� I�U� LQ� GHU*HQEDQN�GHSRQLHUWH�6HTXHQ]HQ�LGHQWLIL]LHUW�ZHUGHQ�N|QQHQ��&DUXOOL HW�DO����������gIIHQWOLFKH6$*(�'DWHQEDQNHQ� ILQGHQ� VLFK� ]�%�� XQWHU� KWWS���ZZZ�VDJHQHW�RUJ� XQG� KWWS���ZZZ�QFEL�QOP�QLK�JRY�6$*(� �/DO HW�DO���������,Q]ZLVFKHQ�ZXUGH�6$*(�DXFK�]XU�%HDUEHLWXQJ�YRQ�)UDJHVWHOOXQJHQ�LP�$QJLRJHQHVHNRQWH[WHUIROJUHLFK� HLQJHVHW]W��ZLH� QHXHUH�$UEHLWHQ� YRQ�6W�&URL[ HW� DO� ������� XQG� GH�:DDUG HW� DO������� EHOHJHQ�(LQH�lKQOLFKH�9RUJHKHQVZHLVH�]XU�.RQVWUXNWLRQ�YRQ��¶�HQGVWlQGLJHQ�*HQIUDJPHQWHQ�YHUIROJW�EULJHQV� .DWR� ������ LQ� HLQHP�PRGLIL]LHUWHQ�''�3&5�$QVDW]� ]XP�9HUJOHLFK� YRQ� GRSSHO�VWUlQJLJHQ� F'1$�3RROV� YHUVFKLHGHQHU� 3RSXODWLRQHQ�� LQGHP� HU� DQVWHOOH� GHU� HLQIDFKHUHQ9HUZHQGXQJ� HLQHV� 6DW]HV� YRQ� )RUZDUG�=XIDOOVSULPHUQ� HLQHQ� UDQGRPLVLHUWHQ� 9HUGDX� PLWHEHQIDOOV� HLQHP� .ODVVH� ,, 6�5HVWULNWLRQVHQ]\P� GXUFKI�KUW�� $Q� GLH� UHVXOWLHUHQGHQ�� ��P|JOLFKHQ� XQWHUVFKLHGOLFKHQ�� LQ� GLHVHP� )DOO� DGKlVLYHQ� (QGHQ� OLJLHUW� HU� VXN]HVVLYH� LQ� ��(LQ]HOUHDNWLRQHQ� HLQHQ� 3RRO� YRQ� HEHQVRYLHOHQ� /LQNHUQ�� ELRWLQ\OLHUW� ]XU� VSlWHUHQ� $XIUHL�QLJXQJ�� 'LHVH� �¶�JHQHQGVWlQGLJHQ� )UDJPHQWH� ZHUGHQ� PLWWHOV� 3&5� DPSOLIL]LHUW� ��¶�3ULPHUELQGHW� DP� /LQNHU�� *HJHQSULPHU� LVW� 2OLJR�G7��� DXIJHUHLQLJW� XQG� DXI� HLQHP� 3$$�*HO� LQJHZRKQWHU�:HLVH� GLIIHUHQWLHOO� DQDO\VLHUW�� 'LH� 9HUZHQGXQJ� YRQ�PHKUHUHQ� ,, 6�5HVWULNWLRQV�HQ]\PHQ�XQG�2OLJR�G7�3ULPHUQ�I�KUW�]X�HLQHU�JXWHQ�5HSUlVHQWDWLRQ�GHV�F'1$�3RROV�

http://www.ncbi.nlm.nih.gov/SAGE/
http://www.ncbi.nlm.nih.gov/SAGE/
http://www.sagenet.org/


'LVNXVVLRQ 6HLWH����
$XI�GHU�6XFKH�QDFK�YHUZDQGWHQ�*HQHQ�KDW�VLFK�GDV�KRPRORJ\ RGHU�IDPLO\�FORQLQJ HUIROJUHLFKHLQVHW]HQ�ODVVHQ��'XUFK�GLH�9HUZHQGXQJ�HLQHV�EHNDQQWHQ�0ROHN�OV�DOV�6RQGH�]XP�6FUHHQLQJHLQHU�F'1$�/LEUDU\�XQWHU�XQVWULQJHQWHQ�%HGLQJXQJHQ��RGHU�ZDKOZHLVH�GHJHQHULHUWHU�3ULPHULQ�NRQVHUYLHUWHQ�%HUHLFKHQ�YRQ�EHNDQQWHQ�*HQHQ��ODVVHQ�VLFK�PLWXQWHU�QHXH�0LWJOLHGHU�HLQHU*HQIDPLOLH�NORQLHUHQ��$OV�%HLVSLHO� LP�$QJLRJHQHVHNRQWH[W� VHLHQ�GLH�QDFK� HUVWHUHU�6WUDWHJLHLGHQWLIL]LHUWHQ�$QJLRSRLHWLQH ����JHQDQQW��0DLVRQSLHUUH HW�DO���������9DOHQ]XHOD HW�DO���������(LQH� FRPSXWHUEDVLHUWH� 9DULDQWH� GXUFKPXVWHUW� GLH� YRUKDQGHQHQ� (67�'DWHQEDQNHQ� QDFKKRPRORJHQ� *HQWDJV�� GLH� GDQQ� ZLHGHUXP� ]X� *HVDPWJHQHQ� LQWHJULHUW� XQG� NORQLHUW� ZHUGHQN|QQHQ�(LQHQ�6FKULWW�ZHLWHU�JHKW�GLH�$UEHLW�YRQ�9DVPDW]LV HW�DO� ��������GHU�GXUFK�GHQ�9HUJOHLFK�GHV9RUNRPPHQV�YRQ�(67V�DXV�3URVWDWDNUHEV�F'1$�/LEUDULHV�JHJHQ�VROFKH�DXV�1RUPDOJHZHEHGXUFK�HOHNWURQLVFKH�+\EULGLVLHUXQJ��(6��2QNRJHQH�LGHQWLIL]LHUW��GLH�HU�GDQDFK�LP�'RWEORW�XQG1RUWKHUQ�EORW�YDOLGLHUW��'LH�SURIHVVLRQHOOH�8PVHW]XQJ�GLHVHU�,QWHQWLRQ�UHSUlVHQWLHUW�GDV�(67�3URMHNW� Ä%RG\0DS³� YRQ� ����� �KWWS���ERG\PDS�LPV�X�WRN\R�DF�MS��� +LVKLNL HW� DO��� ������'XUFK� GLH� TXDQWLWDWLYH� 8PVHW]XQJ� YRQ� �QLFKW� QRUPDOLVLHUWHQ� P51$�3RSXODWLRQHQ� LQ� �¶�HQGVWlQGLJH� F'1$�/LEUDULHV�� 3&5�$PSOLILNDWLRQ� XQG� DXWRPDWLVLHUWH� 6HTXHQ]LHUXQJ� XQG6HTXHQ]DQDO\VH� MHGHU� F'1$� VROO� QDFK� XQG� QDFK� HLQH� YROOVWlQGLJH� ([SUHVVLRQVGDWHQEDQNVlPWOLFKHU� *HZHEHW\SHQ� RGHU� =HOOVRUWHQ� GHV� 0HQVFKHQ� XQG� GHU� 0DXV� HQWVWHKHQ�� 'LH([SUHVVLRQVVWlUNH� HLQHV�*HQHV�ZLUG�GXUFK�GLH�$Q]DKO� GHV�$XIWUHWHQV� VHLQHU� �¶�6HTXHQ]WDJV�6LJQDWXU��UHIOHNWLHUW��'LH�([SUHVVLRQVGDWHQ�LQ�%H]XJ�DXI�HLQ�EHVWLPPWHQ�*HQ�ZHUGHQ�GDEHL�LQ*HQ�6LJQDWXU�3URILOHQ� ]XVDPPHQJHIDVVW� XQG� VLQG� YLD� $FF��1R�� DEUXIEDU�� (LQH� )$67$�VHTXHQ]EDVLHUWH�6XFKH�LVW�LQ�9RUEHUHLWXQJ�$XFK�YRUKDQGHQH�'%�ZHUGHQ�LQ]ZLVFKHQ�KLQVLFKWOLFK�LKUHU�HQWKDOWHQHQ�([SUHVVLRQVGDWHQ�I�U*HQH� V\VWHPDWLVFK� DXVJHZHUWHW� XQG� PLW� H[SHULPHQWHOOHQ� 'DWHQ� ]XVDPPHQJHI�KUW�� ZDVZLHGHUXP�LQ�QHXH�'DWHQEDQNHQ�P�QGHW��6WHOOYHUWUHWHQG�JHQDQQW�VHLHQ�KLHU�GLH�*HQHFDUGV�GHV5=3'�� :HL]PDQ� ,QVWLWXW� �KWWS���ELRLQIRUPDWLFV�ZHL]PDQQ�DF�LO�FDUGV��� VRZLH� ZHLWHUH� '%EDVLHUHQG�DXI�6$*(�'DWHQ��V�R���/DO HW�DO����������8QWHU�GHP�1DPHQ�ÄGLJLWDOHU�''³��'''�ELHWHQ� 1&,� �� 1&%,� HLQHQ� $OJRULWKPXV� ]XU� YHUJOHLFKHQGHQ� ([SUHVVLRQVDQDO\VH� DOOHU� LQ� GHU8QL*HQH�'DWHQEDQN� YHU]HLFKQHWHQ� *HQ�&OXVWHU�� TXDQWLIL]LHUW� QDFK� )UHTXHQ]� LQ� LKUHQ]XJUXQGHOLHJHQGHQ� /LEUDULHV� XQG� PLWWHOV� VWDWLVWLVFKHQ� 7HVWV� DXI� VLJQLILNDQWH� 8QWHUVFKLHGHJHSU�IW� �DXFK� DOV� ÄHOHNWURQLVFKHU� 1RUWKHUQ�EORW³� EH]HLFKQHW��� 0|JOLFK� VLQG� GHU]HLW� XQWHUKWWS���ZZZ�QFEL�QOP�QLK�JRY�8QL*HQH�GGG�FJL"25* +V PXOWLSOH� 9HUJOHLFKH� ]ZLVFKHQ

http://www.ncbi.nlm.nih.gov/UniGene/ddd.cgi?ORG=Hs
http://bioinformatics.weizmann.ac.il/cards/
http://bodymap.ims.u-tokyo.ac.jp/


'LVNXVVLRQ 6HLWH����
/LEUDULHV� YHUVFKLHGHQHU� KXPDQHU� 2UJDQH� RGHU� ]ZLVFKHQ� YHUVFKLHGHQHQ� 6WDGLHQ� KXPDQHQ3URVWDWD�.UHEV�
'LHVH� LP� 2EHUEHJULII� GDWD�PLQLQJ EHQDQQWHQ� 6WUDWHJLHQ� ]LHKHQ� PLW� HLQHP� 0LQLPXP� DQH[SHULPHQWHOOHP� $XIZDQG� ÃLQ� VLOLFRµ� DXV� GHQ� YLHOIlOWLJHQ� (67�'DWHQEDQNHQ� QXW]EDUH,QIRUPDWLRQHQ�� HLQH� DNWXHOOH� =XVDPPHQIDVVXQJ� ELHWHQ� *LOO� 	� 6DQVHDX� �������� (LQ$QZHQGXQJVEHLVSLHO�]XU�,GHQWLILNDWLRQ�UHJXODWRULVFKHU�(OHPHQWH�LP�+HIHJHQRP�]HLJW�9LOR HWDO� �������� 'LH� 1RWZHQGLJNHLW� QHXHU� :HUN]HXJH� ]XU� ,QWHUSUHWDWLRQ� GHU� JHZRQQHQ� 'DWHQUHIOHNWLHUW�VLFK�DXFK�LQ�GHU�]XQHKPHQGHQ�9HUI�JEDUNHLW�NRPPHU]LHOOHU�6RIWZDUH�� ,QWHUHVVDQWYRU� GLHVHP� +LQWHUJUXQG� XQG� PDVVWDEVHW]HQG� LVW� ELR6&287�� YRQ� /LRQ�%LRVFLHQFH�� GDVDXWRPDWLVFK� GLH� VWUXNWXUHOOHQ� XQG� IXQNWLRQHOOHQ� ,QIRUPDWLRQHQ� ]X� HLQHU� HLQJHVHW]WHQ*HQVHTXHQ]�DXV�FD����� 'DWHQEDQNHQ�]XVDPPHQWUlJW��PLW�GHQ�(UJHEQLVVHQ�ZHLWHUUHFKHUFKLHUWXQG� GHVVHQ� $OJRULWKPHQ� HLQ� EHZHUWHWHV� (QGHUJHEQLV� HUPLWWHOQ� �'U�� $�� 6FKPLGW�� /LRQ�%LRVFLHQFH��SHUV|QOLFKH�0LWWHLOXQJ��
(LQH� JUXQGVlW]OLFK� DQGHUH� 6WUDWHJLH� ]XU� ,GHQWLILNDWLRQ� YRQ� UHJXOLHUWHQ� *HQHQ� YHUIROJHQVRJHQDQQWH� DUUD\V�� %HL� LKQHQ� ZHUGHQ� ]XYRU� LGHQWLIL]LHUWH� *HQH� RGHU� *HQDEVFKQLWWH� LP'RWEORWYHUIDKUHQ�DXI�HLQHQ�7UlJHU�ZLH�HLQH�0HPEUDQ�RGHU�HLQHQ�*ODV�&KLS�DXIJHEUDFKW��XPGDQQ�LQ�YHUJOHLFKHQGHU�+\EULGLVLHUXQJ�PLW�YHUVFKLHGHQHQ�PDUNLHUWHQ�F'1$V�GLH� UHJXOLHUWHQ([HPSODUH� ]X� LGHQWLIL]LHUHQ�� $XI� GLHVH� :HLVH� N|QQHQ� DXVVFKOLHVVOLFK� *HQH� LGHQWLIL]LHUWZHUGHQ��GLH� LP�$UUD\� HQWKDOWHQ�� DOVR� VFKRQ�EHNDQQW� VLQG��'LH�(QWZLFNOXQJ� XQG�+HUVWHOOXQJHLQHV�VROFKHQ�$UUD\V�LVW�]XQlFKVW�PLW�KRKHP�SUlSDUDWLYHQ�$XIZDQG�XQG�.RVWHQ�YHUEXQGHQ��VRGDVV� GLH� HUVWHQ� YHUI�JEDUHQ� $UUD\V� ]XQlFKVW� HLQH� $XVZDKO� EHNDQQWHU� XQG� LQ� EHVWLPPWHP.RQWH[W� UHOHYDQWH�*HQH� HQWKLHOWHQ��ZLH� ]�%�� GHU� VHLW� ����� NRPPHU]LHOO� HUKlOWOLFKH�+XPDQ�F'1$�([SUHVVLRQ� $UUD\ ,� GHU� )LUPD� &ORQWHFK� �+HLGHOEHUJ�� PLW� ��� *HQHQ�� 'XUFK� GLH(LQI�KUXQJ�YRQ�5RERWHUWHFKQLN�XQG�GDV�9RUDQVFKUHLWHQ�GHU�F'1$�3URMHNWH�PLWWHOV�6HTXHQ�]LHUXQJ� YRQ� /LEUDULHV� LP� *URVVPDVVWDE� P�QGHQG� LQ� ]XQHKPHQG� YROOVWlQGLJH� (67�'DWHQEDQNHQ� NRQQWHQ� LQ]ZLVFKHQ� DXFK� KRFKGLFKWH� (67�$UUD\V� DQGHUHU� *U|VVHQRUGQXQJUHDOLVLHUW� ZHUGHQ�� ZLH� NRPSOHPHQWlUH� VV'1$�0LFURDUUD\V �6FKHQD HW� DO��� ����� RGHU2OLJRQXNOHRWLGDUUD\V �/RFNKDUW HW� DO��� ������� GLH� VSH]LILVFKHQ� 9RUWHLOH� EHLGHU� 7HFKQLNHQUHIHULHUHQ�:DWVRQ�	�$NLO��������



'LVNXVVLRQ 6HLWH����
'LHV� I�KUW� ]X�$OWHUQDWLYHQ�� GLH� LQ� HLQHP�([SHULPHQW� HLQH� YROOVWlQGLJH�5HSUlVHQWDWLRQ� DOOHUH[SULPLHUWHQ� *HQH� HLQHU� =HOOH�� HLQHV� *HZHEHV� RGHU� VRJDU� GHV� JHVDPWHQ� 2UJDQLVPXV�� GHV7UDQVNULSWRPV� HUP|JOLFKHQ� �DXVI�KUOLFKHU� '1$�$UUD\�5HYLHZ� YRQ� /RFNKDUW� 	� :LQ]HOHU�������� ,\HU HW� DO� ������ KDW� LQ� HLQHU� ULFKWXQJVZHLVHQGHQ� $UEHLW� DXV� GDPDOLJHQ� ������KXPDQHQ�8QL*HQH�&OXVWHUQ�GHV� ,�0�$�*�(��.RQVRUWLXPV� �,QWHJUDWHG�0ROHFXODU�$QDO\VLV� RI*HQRPHV� DQG� WKHLU� ([SUHVVLRQ�� /HQQRQ HW� DO��� ����� ������� DXVJHZlKOW�� I�U� GLH� HLQSK\VLNDOLVFKHU�.ORQ�]XU�9HUI�JXQJ�VWDQG��'LHVHV��� N�6HW�HQWKlOW�VR�YROOVWlQGLJ�ZLH�P|JOLFK����� EHQDQQWH� *HQH�� ZHLWHUH� ����� PLW� DQGHUHQ� 2UJDQLVPHQ� HQJ� YHUZDQGWH� VRZLH� ����DQRQ\PH�*HQH��1DFK�DXWRPDWLVLHUWHU�$PSOLILNDWLRQ�ZXUGHQ�GLH�DXIJHUHLQLJWHQ�3&5�3URGXNWHDXI�HLQHQ�*ODVWUlJHU�DXIJHEUDFKW�XQG�IL[LHUW������[�����FP� HQWKlOW������(OHPHQWH�LP�$EVWDQGYRQ� ��� �P��� 1DFK� GHP� 'HVLJQ� OlVVW� VLFK� GLHVHU� 0LFURDUUD\� DQVFKOLHVVHQG� ]XU� 0HVVXQJUHODWLYHU�([SUHVVLRQ�]ZHLHU�F'1$�3RROV�LP�9HUJOHLFK�YHUZHQGHQ��'D]X�ZXUGHQ�GLH�F'1$�3RSXODWLRQHQ� XQWHUVFKLHGOLFK� IDUEPDUNLHUW� XQG� ]X� JOHLFKHQ� 7HLOHQ� JHPLVFKW�� ,Q� GHUDQVFKOLHVVHQGHQ�+\EULGLVLHUXQJ�PLW�GHP�0LFURDUUD\�NRPSHWLHUHQ�GLH�EHLGHQ�3RSXODWLRQHQ�XPVSH]LILVFKH�%LQGXQJVSDUWQHU��'DV�SUlIHUHQWLHOOH�9RUNRPPHQ�HLQHU�F'1$�LQ�HLQHU�GHU�EHLGHQ3RSXODWLRQHQ� �GLH� ([SUHVVLRQVUHJXODWLRQ�� ZLUG� GXUFK� GLH� UHODWLYH� $QUHLFKHUXQJ� GHVHQWVSUHFKHQGHQ� )OXRUHV]HQIDUEVWRIIHV� DQ� GHU� .ORQSRVLWLRQ� UHIOHNWLHUW�� 6RPLW� OlVVW� VLFK� LQHLQHP�+\EULGLVLHUXQJVVFKULWW� VLPXOWDQ� ,QGXNWLRQ� DOV� DXFK� ,QKLELWLRQ� I�U� GLH�*HVDPW]DKO� GHUDXIJHEUDFKWHQ�*HQH�HUPLWWHOQ��3ULQ]LS���3URWRNROO�]�%��EHL�%URZQ�	�%RWVWHLQ��������'XJJDQHW� DO��� ������� 1DFK� $EVFKOXVV� GHV� +XPDQ�*HQRP�3URMHNWHV� ZHUGHQ� LQ� QDKHU� =XNXQIWYROOVWlQGLJH�F'1$�3RROV�YRQ�=HOO��RGHU�*HZHEHW\SHQ�NRQVWUXLHUW�VHLQ��HLQ��� N�6HW�DXV�GHUJOHLFKHQ�$UEHLWJUXSSH�LVW�EHUHLWV�DQJHN�QGLJW��(LQPDO�NRQVWUXLHUW��OlVVW�VLFK�HLQ�VROFKHU�&KLSPDVFKLQHOO�VFKQHOO�YHUYLHOIlOWLJHQ��SUR�7DJ���� .RSLHQ�HLQHV������� *HQ�$UUD\V��XQG�LQ�GHU)ROJH�]XQHKPHQGHU�9HUEUHLWXQJ�VLQNW�DXFK�GLH�7HFKQLN�LQ�GHQ��EOLFKHQ�ILQDQ]LHOOHQ�%HUHLFKYRQ�*URVVJHUlWHQ��EHL�QXU�PDUJLQDOHQ�&KLS�.RSLHQNRVWHQ� �FD���� '0�I�U� HLQ�+HIH�*HQRP�$UUD\��DOOH�$QJDEHQ�DXV�%URZQ�	�%RWVWHLQ��������'LH�+DQGKDEXQJ� GHUDUWLJHU� *HQ]DKOHQ� HUIRUGHUW� QHEHQ� 5RERWHUQ� ]XU�0LFURDUUD\KHUVWHOOXQJPDVVLYHQ�&RPSXWHUHLQVDW]��'HU�8PJDQJ�PLW�XQG�GLH�$QDO\VH�GLHVHU�PDVVHQKDIW�DXIWUHWHQGHQ�LQ� HLQ� HOHNWURQLVFKHV� )RUPDW� XPJHZDQGHOWHQ� XQG� HUVW� QRFK� ]X� EHZHUWHQGHQ� ELRORJLVFKHQ'DWHQ�ZLUG�]X�GHP�Ã)ODVFKHQKDOVµ�GLHVHU�7HFKQRORJLH��GDEHL�NRPPW�HV�DXI�GLH�8PZDQGOXQJGHU�'DWHQ�LQ� ,QIRUPDWLRQ�XQG�GLHVH�ZLHGHUXP�LQ�:LVVHQ�DQ��'LH�6WUDWHJLH�ELRLQIRUPDWLVFKHU



'LVNXVVLRQ 6HLWH����
9RUJHKHQVZHLVH�ZLUG�EHLVSLHOVZHLVH�GLVNXWLHUW� LQ�%DVVHWW HW�DO� ��������=ZHLJHU� ������ XQG%UD]PD�	�9LOR��������,Q� GHU� ]LWLHUWHQ� 6FKO�VVHODUEHLW� HUIROJWH� GLH� DXWRPDWLVLHUWH� $XVZHUWXQJ� PLW� VSH]LHOO� HQW�ZLFNHOWHU�6RIWZDUH�]XU�5HJXODWLRQVEHUHFKQXQJ�DXV�GHP�9HUKlOWQLV�GHU�EHLGHQ�)OXRUHV]HQ]HQ�'HV� ZHLWHUHQ� LVW� HUVWPDOV� HLQH� &OXVWHUXQJ� GHU� (UJHEQLVVH� QDFK� ([SUHVVLRQVSURILOHQ LQ5HJXODWLRQVVWlUNH� XQG� =HLWYHUODXI� VRZLH� IXQNWLRQHOOHQ� *UXSSHQ� EHNDQQWHU� *HQH� P|JOLFK�'DULQ�ODVVHQ�VLFK�GDQQ�GLH�([SUHVVLRQVSURILOH�XQEHNDQQWHU�*HQH�HLQRUGQHQ�XQG�VR��EHU�GHUHQ,GHQWLILNDWLRQ� GHU� 5HJXODWLRQ� KLQDXV� HYHQWXHOO� HUVWH� +LQZHLVH� DXI� GHUHQ� )XQNWLRQ� ]LHKHQ�'DPLW�OlVVW�VLFK�HUVWPDOV�GDV�JHVDPWH�=HOOYHUKDOWHQ�DXI�*HQH[SUHVVLRQVHEHQH HUIDVVHQ��GDGLH�HUVWHOOWHQ�.DUWHQ�DXFK�DOV�'DUVWHOOXQJ�GHV�]XJUXQGHOLHJHQGHQ�JHQHWLVFK�WUDQVNULSWLRQHOOHQ3URJUDPPV�EHWUDFKWHW�ZHUGHQ�N|QQHQ��DOV�]XVDPPHQKlQJHQGHV��G\QDPLVFK�PROHNXODUHV�%LOGGHU�OHEHQGHQ�=HOOH��%URZQ�	�%RWVWHLQ���������$XI�GLHVH�:HLVH�HUVFKHLQW�HLQH�3HUVSHNWLYH�]XUhEHUZLQGXQJ�GHU�/LPLWDWLRQ� ]HLWJHQ|VVLVFKHU�0ROHNXODUELRORJLH��GLH� HEHQ�DXFK�PHWKRGLVFKYHUXUVDFKW� LVW�� 'LH� $EO|VXQJ� GHU� 'HVNULSWLRQ� VWDWLVFKHU� 5HJXODWLRQV�.DVNDGHQ� GXUFKG\QDPLVFKH� %DODQFHPRGHOOH �I�U� $QJLRJHQHVH� ]�%�� YRUJHVFKODJHQ� YRQ� ,UXHOD�$ULVSH� 	'YRUDN�� ������ +DQDKDQ� 	� )RONPDQ�� ������ )RONPDQ�� ����� NRPPW� HLQHU� 'RJPDDEO|VXQJZHJ� YRQ� JOHLFKHUPDVVHQ� PRQRNDXVDOHQ� (UNOlUXQJV�� XQG� 8QWHUVXFKXQJVPXVWHUQ� JOHLFK�9HUVFKLHGHQH� $XWRUHQ� OHQNHQ� GLH� $XIPHUNVDPNHLW� DXI� GHQ� $VSHNW�� GDVV� VLFK� I�U� HLQHNRPSOH[H� (UNUDQNXQJ� RIWPDOV� NHLQ� HLQ]HOQHV� *HQ� YHUDQWZRUWOLFK� PDFKHQ� OlVVW�� VLH� LVWYLHOPHKU�DEKlQJLJ�YRQ�HLQHP�JDQ]HQ�([SUHVVLRQV�6HW� �(LVHQEHUJ HW�DO���������5LVFK�������LP�YDVNXOlUHQ�.RQWH[W��5XELQ�	�7DOO���������GHVVHQ�*HQH�DOOH�I�U�VLFK�JHQRPPHQ�ÃQRUPDOµHUVFKHLQHQ� N|QQHQ� �:DWVRQ� 	� $NLO�� ������� (QWVSUHFKHQG� GHU� (UNHQQWQLV�� GDVV� GLH� 7UDQV�NULSWLRQ�HLQHU�9LHO]DKO�YRQ�*HQHQ�QLFKW� ÃDQ��RGHU�DXVJHVFKDOWHWµ�ZLUG�� VRQGHUQ�HLQ� UHODWLYHVÃPHKU�RGHU�ZHQLJHUµ�VHLQHU�*HQSURGXNWH�LQ�%H]XJ�]X�GHQ�*HJHQVSLHOHUQ�LQ�HLQHP�NRPSOL]LHUWYHUVFKDFKWHOWHP�� DQDORJHQ� 1HW]ZHUN� �ZLHGHUXP� DXVJHO|VW� GXUFK� GLH� 6XPPH� RIWPDOVJHJHQVlW]OLFKHU� 6WLPXOL�� GHQ� (IIHNW� EHVWLPPW� �'XJJDQ HW� DO��� ������ &KLHQ�� ���� I�UNDUGLRORJLVFKH�(UNUDQNXQJHQ���N|QQHQ�PLW�HQWVSUHFKHQGHQ�:HUN]HXJHQ�TXDOLWDWLY�Y|OOLJ�QHXH.DWHJRULHQ� YRQ� )UDJHQ� DGUHVVLHUW� ZHUGHQ� �9XNPLURYLF� 	� 7LOJKPDQ�� ������� $OOHUGLQJVVFKUlQNW�'XJJDQ HW�DO� ������ HLQ��GDVV�GLH�(UPLWWOXQJ�SXUHU�([SUHVVLRQVSURILOH�DOOHLQ�QLFKW]XP�9HUVWlQGQLV� GHU� KRFKYHUNQ�SIWHQ� XQG� YHUVFKDFKWHOWHQ�.RQWUROOUHJHONUHLVH� GHV� =HOOYHU�KDOWHQV� I�KUHQ�NDQQ��VRQGHUQ�VWDWLVWLVFK�PDWKHPDWLVFKH�$QVlW]H� ]XVlW]OLFK�HUIRUGHUOLFK� VLQG�%HLVSLHOVZHLVH�N|QQWH� HLQH� VFKULWWZHLVH�'LVNULPLQDQ]DQDO\VH� DXIGHFNHQ��ZHOFKH�*HQJUXSSH



'LVNXVVLRQ 6HLWH����
DP� EHVWHQ� ]ZLVFKHQ� YHUVFKLHGHQHQ� 3UREHQW\SHQ� GLVNULPLQLHUW� �=ZHLJHU�� ������� ,Q� VHLQHPDNWXHOOHQ� 5HYLHZ� VWHOOW� (LVHQEHUJ HW� DO� ������ PHKUHUH� VRZRKO� H[SHULPHQWHOOH� DOV� DXFKFRPSXWHUEDVLHUWH�0HWKRGHQ�]XU�IXQNWLRQHOOHQ�&OXVWHUXQJ�YRQ�3URWHLQHQ�]XVDPPHQ��'LH�IXQN�WLRQHOOHQ� 1HW]ZHUNH� N|QQHQ� GDQQ� PHWDEROLVFKH� 6WRIIZHFKVHOZHJH� VSLHJHOQ�� JHQDXVR� ZLH6LJQDONDVNDGHQ�RGHU�GLH�)RUPLHUXQJ�NRPSOH[HU�0DNURPROHN�OH�ZLH�HWZD�5LERVRPHQ�'DPLW� HUODXEW� GLH� QHXDUWLJH� (UVWHOOXQJ� YROOVWlQGLJHU� JHQRPLVFKHU� .DUWHQ� JHQHWLVFKHU([SUHVVLRQ�RGHU�)XQNWLRQ GLH�IUHLH�(UNXQGXQJ�HLQHV�LQWHJULHUWHQ�%LOGHV�GHV�*HVDPWV\VWHPV�LP�*HJHQVDW]�]XU�hEHUSU�IXQJ�YRQ�7KHRULHQ�XQG�0RGHOOHQ� �%URZQ�	�%RWVWHLQ���������'LH$XWRUHQ�SURSKH]HLHQ�IHUQHU��GLH�GDUDXV�DE]XOHLWHQGHQ�QHXHQ�0RGHOOH�ZHUGHQ�NRQYHQWLRQHOOHQhEHU]HXJXQJHQ�ZLGHUVSUHFKHQ�*URVVH�%HGHXWXQJ�HUODQJW�YRU�GLHVHP�+LQWHUJUXQG�GLH�YHUJOHLFKHQGH�8QWHUVXFKXQJ�HWDEOLHUWHU0RGHOORUJDQLVPHQ��GHUHQ�JHVDPWHV�*HQRP�EHUHLWV�HQWVFKO�VVHOW� LVW��ZLH�+HIH��)DGHQZXUP�PHKU� DOV� HLQ� 'XW]HQG� %DNWHULHQ� XQG� EDOG� GLH� )OLHJH�� 0DNDORZVNL� 	� %RJXVNL� ������DQDO\VLHUWHQ� EHUHLWV� ����� 6HTXHQ]HQ� RUWKRORJHU� *HQH� YRQ� 1DJHUQ� XQG� 0HQVFK�� 1DFK� GHU6HTXHQ]LHUXQJ�GHV�KXPDQHQ�*HQRPV�ZLUG�GLH�,GHQWLILNDWLRQ�YRQ�QHXHQ�*HQHQ�DEJHO|VW�GXUFKGHUHQ� )XQNWLRQVEHVWLPPXQJ��'HU� HUVWH� 6FKULWW� GRUWKLQ� LVW� ]ZDQJVOlXILJ� GLH� (UPLWWOXQJ� YRQ([SUHVVLRQVPXVWHUQ�XQG�GLH�$QDO\VH�GHU�5HJXODWLRQ��VR�GDVV�GHQ�QHXHQ�$QVlW]HQ�]ZHLIIHOORVGHU� 6WDWXV� HLQHV� 'XUFKEUXFKV� ]XNRPPW�� 6R� JHVHKHQ� KDW� VLFKHUOLFK� VFKRQ� HLQH� ÄPROHNXODUH5HYROXWLRQ³� LQ� GHU� 3DWKRORJLH� VWDWWJHIXQGHQ�� HLQH� QHXH� Ä*HQRP�bUD³� HLQJHVHW]W� �*RLQJ� 	*XVWHUVRQ�� ������� ,P� QlFKVWHQ� 6FKULWW� ]X� HLQHP� XPIDVVHQGHQ� 9HUVWlQGQLV� GHV� /HEHQV� DXIPROHNXODUHU� %DVLV� IROJW� GDQQ� GLH� IXQNWLRQHOOH� &KDUDNWHULVLHUXQJ� DXI� 3URWHLQHEHQH�� NXU]Ä3URWHRPLFV³�� �XPIDVVHQG� GHILQLHUW� LP� 5HYLHZ� YRQ� 3DQGH\� 	� 0DQQ�� ������� 'LHVH� ZLUGP�QGHQ� LQ� GDV�'HVLJQ� DXI� UDWLRQDOHU� *UXQGODJH� VSH]LILVFK� ]XJHVFKQLWWHQHU�:LUNVXEVWDQ]HQ�ELRPROHFXODU� HQJHQHHULQJ�� GXUFK�'1$�VKXIIOLQJ�� GLH� 5HNRPELQDWLRQ� JURVVHU� IXQNWLRQHOOHU'RPlQHQ��DNWXHOOHU�5HYLHZ�YRQ�5\X�	�1DP���������(UVW�DXI�*UXQGODJH�GLHVHU�(UNHQQWQLVVHZHUGHQ� ZLUNOLFK� DXVVLFKWVUHLFKH� $QVlW]H� WKHUDSHXWLVFKHU� ,QWHUYHQWLRQ� I�U� JHQHWLVFK� YHUXU�VDFKWH�/HLGHQ�UHDOLVLHUEDU�VHLQ�
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�� =86$00(1)$6681*'LIIHUHQWLDO� 'LVSOD\�3&5� �''�� LVW� HLQH� NRPSDUDWLYH� P51$�)LQJHUSULQWWHFKQLN� ]XU� ,GHQWL�ILNDWLRQ� GLIIHUHQWLHOO� H[SULPLHUWHU� *HQH� GXUFK� GLH� YHUJOHLFKHQGH� 'DUVWHOOXQJ� UDQGRPLVLHUWDPSOLIL]LHUWHU�F'1$�7HLOSRSXODWLRQHQ��(LQ�RSWLPLHUW�HODERULHUWHV�3URWRNROO�GLHVHV�9HUIDKUHQVZXUGH�HLQJHVHW]W� ]XU�JHQHWLVFKHQ�([SUHVVLRQVDQDO\VH� DNWLYLHUWHU�(QGRWKHO]HOOHQ�DOV� LQ� YLWUR�0RGHOO� I�U� GLH� %LRORJLH� GHU� $QJLRJHQHVH�� GHU� 6SURVVXQJ� YRQ� %OXWJHIlVVHQ� DXV� EHUHLWVEHVWHKHQGHQ��'DEHL�NDP�HLQ�]ZHLGLPHQVLRQDOHV�LQ�YLWUR�0RGHOO�ERYLQHU�$RUWHQHQGRWKHO]HOOHQ�%$(&��]XP�(LQVDW]��EHL�GHP�]ZHL�DNWLYLHUWH��VXENRQIOXHQW�SUROLIHULHUHQGH�=HOOSRSXODWLRQHQRKQH� XQG�PLW� =\WRNLQVWLPXODWLRQ� �E)*)�� )LEUREODVWHQ�:DFKVWXPVIDNWRU ,,�� JHJHQ�EHU� ]ZHLNRQIOXHQW� DUUHWLHUWHQ� 3RSXODWLRQHQ� RKQH� XQG� PLW� ,QKLELWRU� �IXQNWLRQVQHXWUDOLVLHUHQGHU$QWLN|USHU��GHVJOHLFKHQ�=\WRNLQV�YHUJOLFKHQ�ZXUGHQ�9RQ� GHQ� EHDUEHLWHWHQ� ���� UHSURGX]LHUWHQ� UHJXOLHUWHQ� %DQGHQ� DXV� ��� ''�3ULPHUNRPELQD�WLRQHQ� OLHVVHQ� VLFK� ��� *HQIUDJPHQWH� ]ZLVFKHQ� �������� ES� UHDPSOLIL]LHUHQ� XQG� NORQLHUHQ�'DYRQ� NRQQWH� I�U� ��� )UDJPHQWH� ������ GLH�5HJXODWLRQ� LP�1RUWKHUQ�EORW� YHULIL]LHUW�ZHUGHQ�HLQH� PHWKRGHQVSH]LILVFK� �EHUGXUFKVFKQLWWOLFKH� 3RVLWLYUDWH�� 'LH� EHDUEHLWHWHQ� ��� KRFKUHJX�OLHUWHQ� )UDJPHQWH� OLHVVHQ� VLFK� LP� 6HTXHQ]GDWHQEDQNDEJOHLFK� DXI� ��� GLVWLQNWH� *HQH]XU�FNI�KUHQ�����QHXH�XQG����EHNDQQWH�*HQH��GDUXQWHU�GDV�3URWHDVRP��(QGRWKHOLQ ���7KURP�ERVSRQGLQ ��� &DYHROLQ ��� /LSRFRUWLQ ��� D*L VRZLH� YHUVFKLHGHQH� +LW]HVFKRFNSURWHLQH�� )�UVlPWOLFKH�QHXHQ�*HQH�ZXUGHQ�GLH�([SUHVVLRQVPXVWHU�LQ���YHUVFKLHGHQHQ�2UJDQJHZHEHQ�XQGGHP�SK\VLRORJLVFKHQ�$QJLRJHQHVHPRGHOO�GHV�ZHLEOLFKHQ�RYDULHOOHQ�=\NOXV�LP�1RUWKHUQ�EORWEHVWLPPW�� )�QI� DXVJHZlKOWH� QHXH� *HQH� NRQQWHQ� PLWWHOV� (67�'DWHQEDQN� �H[SUHVVHGVHTXHQFHWDJV�� GXUFK� �EHUODSSHQGH� ,QWHJUDWLRQ� YROOVWlQGLJ� LGHQWLIL]LHUW� XQG� NORQLHUW� ZHUGHQXQG�VLQG�LQ�GHU�(0%/�'DWHQEDQN�GHSRQLHUW��'HUHQ�HLQJHKHQGHUH�&KDUDNWHULVLHUXQJ�HUEUDFKWHHLQHQ� PHPEUDQVWlQGLJHQ� ��������� XQG� �� O|VOLFKH� 3URWHLQNDQGLGDWHQ�� GDUXQWHU� ]ZHL� PLWPHWDEROLVFKHP� %H]XJ� ��������� ��������� HLQ� =HOO]\NOXVUHJXODWRU� ��������� VRZLH� HLQHU� PLWSDUWLHOOHU�+RPRORJLH�]X�HLQHP�7UDQVNULSWLRQVFRDNWLYDWRU�����������9RQ�EHVRQGHUHP�,QWHUHVVHLP�DQJLRJHQHQ�.RQWH[W�VLQG�GDYRQ�GDV����WUDQVPHPEUDQ|VH�7UDQVSRUWHUSURWHLQKRPRORJ����������XQG�GLH�UHJXODWLYHQ�(OHPHQWH�������������������VRZLH�GHU�YHUEOHLEHQGH�.DQGLGDW����������� RKQH� QlKHU� EHVWLPPWH� )XQNWLRQ�� I�U� GHUHQ�ZHLWHUH� $QDO\VH� VWUDWHJLVFKH� $QVlW]H� HUVWHOOWZXUGHQ�
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'LH�$UEHLW�DGUHVVLHUW�GLH�JHQHUHOOHQ�9RU��XQG�1DFKWHLOH�YRQ�''�XQG�GLVNXWLHUW�VLH�DXVI�KUOLFKLP� 6SLHJHO� DNWXHOOHU� $QVlW]H� GHV� ([SUHVVLRQV�SURILOLQJV�� 'DEHL� ZHUGHQ� GLH� EHLGHQ� JHJHQ�ZlUWLJHQ� /LPLWDWLRQHQ� YRQ� ([SUHVVLRQVDQDO\VHQ� KHUDXVJHDUEHLWHW�� QlPOLFK� GLH� �EHUZLHJHQGQRFK� DXVVWHKHQGH� %HDUEHLWXQJ� GHU� PHLVWHQ� LGHQWLIL]LHUWHQ� .DQGLGDWHQ� VRZLH� GLH� 8QYROO�VWlQGLJNHLW�XQG�8QJHQDXLJNHLW�JHJHQZlUWLJHU�'DWHQEDQNHQ�P�QGHQG�LQ�GLH�$XVZDKO�EHDUEHL�WHWHU�.DQGLGDWHQ�QDFK�SUDJPDWLVFKHQ�DQVWHOOH�ELRORJLVFKHU�.ULWHULHQ��'HPJHJHQ�EHU�VWHKW�GDVEHDFKWOLFKH� 3RWHQWLDO� GHU� QHXHQ� JHQRPZHLWHQ� ([SUHVVLRQVDQDO\VHQ� LQ� GHU� DQJHKHQGHQÃJHQRPLVFKHQ�bUDµ�QDFK�GHU�YROOVWlQGLJHQ�6HTXHQ]LHUXQJ�GHV�KXPDQHQ�*HQRPV�
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�� /,7(5$7859(5=(,&+1,6
$GDPV�-& ������ 7KURPERVSRQGLQ����,QW�-�%LRFKHP�&HOO�%LRO ������������$GDPV�5+��:LONLQVRQ�*$��:HLVV�&��'LHOOD�)��*DOH�1:��'HXWVFK�8��5LVDX�:�XQG�.OHLQ5 ������ 5ROHV� RI� HSKULQ%� OLJDQGV� DQG� (SK%� UHFHSWRUV� LQ� FDUGLRYDVFXODU� GHYHORSPHQW�GHPDUFDWLRQ� RI� DUWHULDO�YHQRXV� GRPDLQV�� YDVFXODU� PRUSKRJHQHVLV�� DQG� VSURXWLQJDQJLRJHQHVLV��*HQHV�'HY ��������������$NLRND�+��)RUVEHUJ�1(�� ,VKLGD�1��2NXPXUD�.��1RJDPL�0��7DJXFKL�+��1RGD�&� XQG7DQDND�. ������ ,VRODWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� WKH�+&�� VXEXQLW� JHQH� RI� WKH� KXPDQSURWHDVRPH��%LRFKHP�%LRSK\V�5HV�&RPPXQ ��������������$OEHUWV�%��%UD\�'��/HZLV�-��5DII�0��5REHUWV�.�XQG�:DWVRQ�-'�������0ROHFXODU�%LRORJ\RI�WKH�&HOO���UG�HGLWLRQ *DUODQG��1HZ�<RUN$Q�*�� /XR�*�� 9HOWUL� 5:� XQG�2
+DUD� 60 ������ 6HQVLWLYH�� QRQUDGLRDFWLYH� GLIIHUHQWLDOGLVSOD\�PHWKRG�XVLQJ�FKHPLOXPLQHVFHQW�GHWHFWLRQ��%LRWHFKQLTXHV �����������������$VDKDUD�7��0DVXGD�+��7DNDKDVKL�7��.DOND�&��3DVWRUH�&��6LOYHU�0��.HDUQH�0��0DJQHU0�XQG�,VQHU�-0 ������ %RQH�PDUURZ�RULJLQ�RI�HQGRWKHOLDO�SURJHQLWRU�FHOOV� UHVSRQVLEOHIRU�SRVWQDWDO�YDVFXORJHQHVLV�LQ�SK\VLRORJLFDO�DQG�SDWKRORJLFDO�QHRYDVFXODUL]DWLRQ��&LUF�5HV������������$VKDP�(+��/RL]LGRX�0�XQG�7D\ORU�, ������ (QGRWKHOLQ���DQG�WXPRXU�GHYHORSPHQW��(XU�-6XUJ�2QFRO ������������$XJXVWLQ�+* ������ $QWLDQJLRJHQLF� WXPRXU� WKHUDS\��ZLOO� LW�ZRUN"�7UHQGV�3KDUPDFRO� 6FL�������������$XJXVWLQ� +*�� %UDXQ� .�� 7HOHPHQDNLV� ,�� 0RGOLFK� 8� XQG� .XKQ� : ������ 2YDULDQDQJLRJHQHVLV��3KHQRW\SLF�FKDUDFWHUL]DWLRQ�RI�HQGRWKHOLDO�FHOOV�LQ�D�SK\VLRORJLFDO�PRGHO�RIEORRG�YHVVHO�JURZWK�DQG�UHJUHVVLRQ��$P�-�3DWKRO ��������������$XJXVWLQ� +*�� .R]LDQ� '+� XQG� -RKQVRQ� 5& ������ 'LIIHUHQWLDWLRQ� RI� HQGRWKHOLDO� FHOOV�DQDO\VLV� RI� WKH� FRQVWLWXWLYH� DQG� DFWLYDWHG� HQGRWKHOLDO� FHOO� SKHQRW\SHV��%LRHVVD\V ������������$XJXVWLQ�,��%HW]�$��+HUUPDQQ�&��-R�7�XQG�%URVH�1 ������ 'LIIHUHQWLDO�H[SUHVVLRQ�RI�WZRQRYHO�0XQF���SURWHLQV�LQ�UDW�EUDLQ��%LRFKHP�- ����3W�����������$XJXVWLQ�9RVV�+*��9RVV�$.�XQG�3DXOL�%8 ������ 6HQHVFHQFH�RI�DRUWLF�HQGRWKHOLDO�FHOOV�LQFXOWXUH��HIIHFWV�RI�EDVLF�ILEUREODVW�JURZWK�IDFWRU�H[SUHVVLRQ�RQ�FHOO�SKHQRW\SH��PLJUDWLRQ�DQG�SUROLIHUDWLRQ��-�&HOO�3K\VLRO ��������������%DJDYDQGRVV�3�XQG�:LONV�-: ������ 6SHFLILF�LQKLELWLRQ�RI�HQGRWKHOLDO�FHOO�SUROLIHUDWLRQ�E\WKURPERVSRQGLQ��%LRFKHP�%LRSK\V�5HV�&RPPXQ ��������������%DVVHWW�'(��-U���(LVHQ�0%�XQG�%RJXVNL�06 ������ *HQH�H[SUHVVLRQ�LQIRUPDWLFV��LW
V�DOO�LQ\RXU�PLQH��1DW�*HQHW �����6XSSO�������%DXHU�'��0XOOHU�+��5HLFK�-��5LHGHO�+��$KUHQNLHO�9��:DUWKRH�3�XQG�6WUDXVV�0 ������,GHQWLILFDWLRQ�RI�GLIIHUHQWLDOO\�H[SUHVVHG�P51$�VSHFLHV�E\�DQ�LPSURYHG�GLVSOD\�WHFKQLTXH�''57�3&5���1XFOHLF�$FLGV�5HV ���������������
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%DYLVRWWR� /0�� 6FKZDUW]� 60� XQG�+HLPDUN�5/ ������ 0RGXODWLRQ� RI� &D�����GHSHQGHQWLQWHUFHOOXODU� DGKHVLRQ� LQ� ERYLQH� DRUWLF� DQG� KXPDQ� XPELOLFDO� YHLQ� HQGRWKHOLDO� FHOOV� E\KHSDULQ�ELQGLQJ�JURZWK�IDFWRUV��-�&HOO�3K\VLRO �������������%HUWLROL� '-�� 6FKOLFKWHU� 8+�� $GDPV�0-�� %XUURZV� 35�� 6WHLQELVV� ++� XQG� $QWRQLZ� -)������ $Q�DQDO\VLV�RI�GLIIHUHQWLDO�GLVSOD\�VKRZV�D�VWURQJ�ELDV�WRZDUGV�KLJK�FRS\�QXPEHUP51$V��1XFOHLF�$FLGV�5HV ��������������%LVKRS�-2��0RUWRQ�-*��5RVEDVK�0�XQG�5LFKDUGVRQ�0 ������ 7KUHH�DEXQGDQFH�FODVVHV�LQ+H/D�FHOO�PHVVHQJHU�51$��1DWXUH �����������������%RHKP� 7�� )RONPDQ� -�� %URZGHU� 7� XQG� 2
5HLOO\� 06 ������ $QWLDQJLRJHQLF� WKHUDS\� RIH[SHULPHQWDO� FDQFHU� GRHV� QRW� LQGXFH� DFTXLUHG� GUXJ� UHVLVWDQFH� >VHH� FRPPHQWV@�� 1DWXUH����������������%RUQVWHLQ�3 ������ 'LYHUVLW\�RI�IXQFWLRQ�LV�LQKHUHQW�LQ�PDWULFHOOXODU�SURWHLQV��DQ�DSSUDLVDO�RIWKURPERVSRQGLQ����-�&HOO�%LRO �������������%UDGIRUG� 00 ������ $� UDSLG� DQG� VHQVLWLYH� PHWKRG� IRU� WKH� TXDQWLWDWLRQ� RI� PLFURJUDPTXDQWLWLHV�RI�SURWHLQ�XWLOL]LQJ�WKH�SULQFLSOH�RI�SURWHLQ�G\H�ELQGLQJ��$QDO�%LRFKHP ����������%UD]PD�$�XQG�9LOR�- ������ *HQH�H[SUHVVLRQ�GDWD�DQDO\VLV��)(%6�/HWW �������������%UHWVFKHU� 06� XQG� :K\WRFN� 6 ������ 0HPEUDQH�DVVRFLDWHG� YHVLFXOHV� LQ� ILEUREODVWV�� -8OWUDVWUXFW�5HV ������������%URZQ� 32� XQG� %RWVWHLQ� ' ������ ([SORULQJ� WKH� QHZ� ZRUOG� RI� WKH� JHQRPH� ZLWK� '1$PLFURDUUD\V��1DW�*HQHW �����6XSSO�������%UXKQ�/��0XQQHUO\Q�$�XQG�*URVVFKHGO�5 ������ $/<��D�FRQWH[W�GHSHQGHQW�FRDFWLYDWRU�RI/()���DQG�$0/����LV�UHTXLUHG�IRU�7&5DOSKD�HQKDQFHU�IXQFWLRQ��*HQHV�'HY �������������%XHVV�0��0RURQL�&�XQG�+LUVFK�++ ������ 'LUHFW�LGHQWLILFDWLRQ�RI�GLIIHUHQWLDOO\�H[SUHVVHGJHQHV�E\�F\FOH�VHTXHQFLQJ�DQG�F\FOH�ODEHOOLQJ�XVLQJ�WKH�GLIIHUHQWLDO�GLVSOD\�3&5�SULPHUV�1XFOHLF�$FLGV�5HV ��������������&DQILHOG�$(��%RRW�+DQGIRUG�53�XQG�6FKRU�$0 ������ 7KURPERVSRQGLQ�JHQH�H[SUHVVLRQE\� HQGRWKHOLDO� FHOOV� LQ� FXOWXUH� LV� PRGXODWHG� E\� FHOO� SUROLIHUDWLRQ�� FHOO� VKDSH� DQG� WKHVXEVWUDWXP��%LRFKHP�- ��������������&DUPHOLHW�3 ������0HFKDQLVPV�RI�DQJLRJHQHVLV�DQG�DUWHULRJHQHVLV��1DW�0HG ������������&DUPHOLHW�3��/DPSXJQDQL�0*��0RRQV�/��%UHYLDULR�)��&RPSHUQROOH�9��%RQR�)��%DOFRQL*��6SDJQXROR�5��2RVWX\VH�%��'HZHUFKLQ�0HW�DO� ������ 7DUJHWHG�GHILFLHQF\�RU�F\WRVROLFWUXQFDWLRQ�RI� WKH�9(�FDGKHULQ�JHQH� LQ�PLFH� LPSDLUV�9(*)�PHGLDWHG�HQGRWKHOLDO� VXUYLYDODQG�DQJLRJHQHVLV��&HOO �������������&DUXOOL�-3��$UWLQJHU�0��6ZDLQ�30��5RRW�&'��&KHH�/��7XOLJ�&��*XHULQ�-��2VERUQH�0�6WHLQ�*��/LDQ�-�XQG�/RPHGLFR�37 ������ +LJK�WKURXJKSXW�DQDO\VLV�RI�GLIIHUHQWLDO�JHQHH[SUHVVLRQ��-�&HOO�%LRFKHP�6XSSO ����������&KHQ� --� XQG� 3HFN� . ������ 1RQ�UDGLRLVRWRSLF� GLIIHUHQWLDO� GLVSOD\� PHWKRG� WR� GLUHFWO\YLVXDOL]H� DQG� DPSOLI\� GLIIHUHQWLDO� EDQGV� RQ� Q\ORQ� PHPEUDQH��1XFOHLF� $FLGV� 5HV �����������
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&KLHQ�.5 ������ *HQRPLF� FLUFXLWV� DQG� WKH� LQWHJUDWLYH�ELRORJ\� RI� FDUGLDF� GLVHDVHV��1DWXUH�����������������&KRPF]\QVNL� 3� XQG� 6DFFKL� 1 ������ 6LQJOH�VWHS� PHWKRG� RI� 51$� LVRODWLRQ� E\� DFLGJXDQLGLQLXP�WKLRF\DQDWH�SKHQRO�FKORURIRUP�H[WUDFWLRQ��$QDO�%LRFKHP �������������&KRX�4��5XVVHOO�0��%LUFK�'(��5D\PRQG�-�XQG�%ORFK�: ������ 3UHYHQWLRQ�RI�SUH�3&5PLV�SULPLQJ�DQG�SULPHU�GLPHUL]DWLRQ� LPSURYHV� ORZ�FRS\�QXPEHU� DPSOLILFDWLRQV��1XFOHLF$FLGV�5HV ��������������&LQHV�'%�� 3ROODN�(6��%XFN�&$��/RVFDO]R� -�� =LPPHUPDQ�*$��0F(YHU�53�� 3REHU� -6�:LFN�70��.RQNOH�%$��6FKZDUW]�%6��%DUQDWKDQ�(6��0F&UDH�.5��+XJ�%$��6FKPLGW$0�XQG�6WHUQ�'0 ������ (QGRWKHOLDO�FHOOV�LQ�SK\VLRORJ\�DQG�LQ�WKH�SDWKRSK\VLRORJ\�RIYDVFXODU�GLVRUGHUV��%ORRG ���������������&ODUN�-0 ������ 1RYHO�QRQ�WHPSODWHG�QXFOHRWLGH�DGGLWLRQ�UHDFWLRQV�FDWDO\]HG�E\�SURFDU\RWLFDQG�HXFDU\RWLF�'1$�SRO\PHUDVHV��1XFOHLF�$FLGV�5HV ���������������&ODYHULH� -0 ������ ,GHQWLI\LQJ� FRGLQJ� H[RQV� E\� VLPLODULW\� VHDUFK�� DOX�GHULYHG� DQG� RWKHUSRWHQWLDOO\�PLVOHDGLQJ�SURWHLQ�VHTXHQFHV��*HQRPLFV �������������&ODYHULH�-0�XQG�0DNDORZVNL�: ������ $OX�DOHUW�>OHWWHU@��1DWXUH ��������������&RUYHUD� 6�� 'L%RQDYHQWXUD� &� XQG� 6KSHWQHU� +6 ������ &HOO� FRQIOXHQFH�GHSHQGHQWUHPRGHOLQJ�RI�HQGRWKHOLDO�PHPEUDQHV�PHGLDWHG�E\�FKROHVWHURO��-�%LRO�&KHP'DUGHQ�'/��+X�)=��(KUOLFK�0'��*RUU\�0&��'UHVVPDQ�'��/L�+6��:KLWFRPE�'&��+HEGD3$�� 'RKDU� -(� XQG� (KUOLFK� *' ������ 51$� GLIIHUHQWLDO� GLVSOD\� RI� VFDUOHVV� ZRXQGKHDOLQJ� LQ� IHWDO� UDEELW� LQGLFDWHV� GRZQUHJXODWLRQ� RI� D� &&7� FKDSHURQLQ� VXEXQLW� DQGXSUHJXODWLRQ�RI�D�JO\FRSKRULQ�OLNH�JHQH�WUDQVFULSW��-�3HGLDWU�6XUJ �������������'DZDV�.��/RL]LGRX�0��6KDQNDU�$��$OL�+�XQG�7D\ORU�, ������ $QJLRJHQHVLV�LQ�FDQFHU��WKHUROH�RI�HQGRWKHOLQ����$QQ�5�&ROO�6XUJ�(QJO �������������'DZVRQ�':��3HDUFH� 6)��=KRQJ�5��6LOYHUVWHLQ�5/�� )UD]LHU�:$�XQG�%RXFN�13 ������&'���PHGLDWHV�WKH�,Q�YLWUR�LQKLELWRU\�HIIHFWV�RI�WKURPERVSRQGLQ���RQ�HQGRWKHOLDO�FHOOV��-&HOO�%LRO ��������������GH�:DDUG�9��YDQ�GHQ�%HUJ�%0��9HNHQ�-��6FKXOW]�+HLHQEURN�5��3DQQHNRHN�+�XQG�YDQ=RQQHYHOG� $- ������ 6HULDO� DQDO\VLV� RI� JHQH� H[SUHVVLRQ� WR� DVVHVV� WKH� HQGRWKHOLDO� FHOOUHVSRQVH�WR�DQ�DWKHURJHQLF�VWLPXOXV��*HQH �����������'LDWFKHQNR�/��/DX�<)��&DPSEHOO�$3��&KHQFKLN�$��0RTDGDP�)��+XDQJ�%��/XN\DQRY�6�/XN\DQRY�.��*XUVND\D�1��6YHUGORY�('�XQG�6LHEHUW�3' ������ 6XSSUHVVLRQ�VXEWUDFWLYHK\EULGL]DWLRQ�� D� PHWKRG� IRU� JHQHUDWLQJ� GLIIHUHQWLDOO\� UHJXODWHG� RU� WLVVXH�VSHFLILF� F'1$SUREHV�DQG�OLEUDULHV��3URF�1DWO�$FDG�6FL�8�6�$ ���������������'RQRYLHO� '%�� $PDFKHU� 6/�� -XGJH� .:� XQG� %RUQVWHLQ� 3 ������ 7KURPERVSRQGLQ� JHQHH[SUHVVLRQ�LV�DVVRFLDWHG�ZLWK�PLWRJHQHVLV�LQ��7��FHOOV��LQGXFWLRQ�E\�EDVLF�ILEUREODVW�JURZWKIDFWRU��-�&HOO�3K\VLRO �������������'UDJRQL� ,��0DULRWWL�0��&RQVDOH]�**��6RULD�05�XQG�0DLHU� -$ ������ (')���� D� QRYHOJHQH� SURGXFW� GRZQ�UHJXODWHG� LQ� KXPDQ� HQGRWKHOLDO� FHOO� GLIIHUHQWLDWLRQ�� -� %LRO� &KHP�����������������'UH[OHU� +& ������ $FWLYDWLRQ� RI� WKH� FHOO� GHDWK� SURJUDP� E\� LQKLELWLRQ� RI� SURWHDVRPHIXQFWLRQ��3URF�1DWO�$FDG�6FL�8�6�$ �������������
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'XJJDQ�'-�� %LWWQHU�0��&KHQ�<��0HOW]HU� 3� XQG� 7UHQW� -0 ������ ([SUHVVLRQ� SURILOLQJXVLQJ�F'1$�PLFURDUUD\V��1DW�*HQHW �����6XSSO�������'XSXLV�-��5RXOHDX�-/�XQG�&HUQDFHN�3 ������ 5HGXFHG�SXOPRQDU\�FOHDUDQFH�RI�HQGRWKHOLQ���FRQWULEXWHV�WR�WKH�LQFUHDVH�RI�FLUFXODWLQJ�OHYHOV�LQ�KHDUW�IDLOXUH�VHFRQGDU\� WR�P\RFDUGLDOLQIDUFWLRQ�>VHH�FRPPHQWV@��&LUFXODWLRQ ��������������'YRUDN� +) ������ 7XPRUV�� ZRXQGV� WKDW� GR� QRW� KHDO�� 6LPLODULWLHV� EHWZHHQ� WXPRU� VWURPDJHQHUDWLRQ�DQG�ZRXQG�KHDOLQJ��1�(QJO�-�0HG ���������������'YRUDN�+)��1DJ\�-$��)HQJ�'��%URZQ�/)�XQG�'YRUDN�$0 ������ 9DVFXODU�SHUPHDELOLW\IDFWRU�YDVFXODU� HQGRWKHOLDO� JURZWK� IDFWRU� DQG� WKH� VLJQLILFDQFH� RI� PLFURYDVFXODUK\SHUSHUPHDELOLW\�LQ�DQJLRJHQHVLV��&XUU�7RS�0LFURELRO�,PPXQRO �����������(EHUKDUG�$��.DKOHUW� 6��*RHGH�9��+HPPHUOHLQ�%��3ODWH�.+�XQG�$XJXVWLQ�+* ������+HWHURJHQHLW\�RI�DQJLRJHQHVLV�DQG�EORRG�YHVVHO�PDWXUDWLRQ�LQ�KXPDQ�WXPRUV��LPSOLFDWLRQVIRU� DQWLDQJLRJHQLF� WXPRU� WKHUDSLHV� >SXEOLVKHG� HUUDWXP� DSSHDUV� LQ� &DQFHU� 5HV� ����� -XO�������������@��&DQFHU�5HV ��������������(LVHQEHUJ�'��0DUFRWWH�(0��;HQDULRV�,�XQG�<HDWHV�72 ������ 3URWHLQ�IXQFWLRQ�LQ�WKH�SRVW�JHQRPLF�HUD��1DWXUH ����������������(QJHOPDQ�-$��:\NRII�&&��<DVXKDUD�6��6RQJ�.6��2NDPRWR�7�XQG�/LVDQWL�03 ������5HFRPELQDQW� H[SUHVVLRQ� RI� FDYHROLQ��� LQ� RQFRJHQLFDOO\� WUDQVIRUPHG� FHOOV� DEURJDWHVDQFKRUDJH�LQGHSHQGHQW�JURZWK��-�%LRO�&KHP �����������������(QJHOPDQ�-$��=KDQJ�;��*DOELDWL�)��9RORQWH�'��6RWJLD�)��3HVWHOO�5*��0LQHWWL�&��6FKHUHU3(��2NDPRWR�7�XQG�/LVDQWL�03 ������ 0ROHFXODU�JHQHWLFV�RI�WKH�FDYHROLQ�JHQH�IDPLO\�LPSOLFDWLRQV�IRU�KXPDQ�FDQFHUV��GLDEHWHV��$O]KHLPHU�GLVHDVH��DQG�PXVFXODU�G\VWURSK\��$P-�+XP�*HQHW ��������������(QJHOPDQ�-$��=KDQJ�;/�XQG�/LVDQWL�03 ������ 6HTXHQFH�DQG�GHWDLOHG�RUJDQL]DWLRQ�RI�WKHKXPDQ�FDYHROLQ���DQG����JHQHV�ORFDWHG�QHDU�WKH�'�6����ORFXV���T�������0HWK\ODWLRQ�RI�D&S*�LVODQG� LQ� WKH��
�SURPRWHU� UHJLRQ�RI� WKH� FDYHROLQ���JHQH� LQ�KXPDQ�EUHDVW� FDQFHU�FHOOOLQHV��)(%6�/HWW ����������������(ULNVVRQ�8�XQG�$OLWDOR�. ������ 6WUXFWXUH�� H[SUHVVLRQ� DQG� UHFHSWRU�ELQGLQJ� SURSHUWLHV� RIQRYHO�YDVFXODU�HQGRWKHOLDO�JURZWK�IDFWRUV��&XUU�7RS�0LFURELRO�,PPXQRO ����������(VVHU�6��:ROEXUJ�.��:ROEXUJ�+��%UHLHU�*��.XU]FKDOLD�7�XQG�5LVDX�: ������ 9DVFXODUHQGRWKHOLDO� JURZWK� IDFWRU� LQGXFHV� HQGRWKHOLDO� IHQHVWUDWLRQV� LQ� YLWUR�� -� &HOO� %LRO �������������)HLJH�-- ������ >7KURPERVSRQGLQV��PXOWLPRGXODU�SURWHLQV�ZLWK�DQJLRVWDWLF�IXQFWLRQ@��3DWKRO%LRO��3DULV� �������������)HLO� &� XQG�$XJXVWLQ�+* ������ (QGRWKHOLDO� FHOOV� GLIIHUHQWLDOO\� H[SUHVV� IXQFWLRQDO� &;&�FKHPRNLQH� UHFHSWRU��� �&;&5���IXVLQ�� XQGHU� WKH� FRQWURO� RI� DXWRFULQH� DFWLYLW\� DQGH[RJHQRXV�F\WRNLQHV��%LRFKHP�%LRSK\V�5HV�&RPPXQ �������������)LHOGV� &�� $GDPV�0'��:KLWH� 2� XQG�9HQWHU� -& ������ +RZ�PDQ\� JHQHV� LQ� WKH� KXPDQJHQRPH"�>QHZV@�>VHH�FRPPHQWV@��1DW�*HQHW �����������)ORZHUV�0$��:DQJ�<��6WHZDUW�5-��3DWHO�%�XQG�0DUVGHQ�3$ ������ 5HFLSURFDO�UHJXODWLRQRI� HQGRWKHOLQ���DQG� HQGRWKHOLDO� FRQVWLWXWLYH�126� LQ�SUROLIHUDWLQJ� HQGRWKHOLDO� FHOOV��$P�-3K\VLRO ������3W�����+�������
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)RONPDQ�- ������ $QJLRJHQHVLV�LQ�FDQFHU��YDVFXODU��UKHXPDWRLG�DQG�RWKHU�GLVHDVH��1DW�0HG�����������)URKPDQ� 0$�� 'RZQV� 75�� &KRPF]\QVNL� 3� XQG� )URKPDQ� /$ ������ &ORQLQJ� DQGFKDUDFWHUL]DWLRQ� RI� PRXVH� JURZWK� KRUPRQH�UHOHDVLQJ� KRUPRQH� �*5+�� FRPSOHPHQWDU\'1$�� LQFUHDVHG� *5+� PHVVHQJHU� 51$� OHYHOV� LQ� WKH� JURZWK� KRUPRQH�GHILFLHQW� OLW�OLWPRXVH��0RO�(QGRFULQRO ��������������)XVHQLJ� 1(� XQG� %RXNDPS� 3 ������ 0XOWLSOH� VWDJHV� DQG� JHQHWLF� DOWHUDWLRQV� LQLPPRUWDOL]DWLRQ�� PDOLJQDQW� WUDQVIRUPDWLRQ�� DQG� WXPRU� SURJUHVVLRQ� RI� KXPDQ� VNLQNHUDWLQRF\WHV��0RO�&DUFLQRJ �������������*DOELDWL�)��9RORQWH�'��(QJHOPDQ�-$��:DWDQDEH�*��%XUN�5��3HVWHOO�5*�XQG�/LVDQWL�03������ 7DUJHWHG�GRZQUHJXODWLRQ�RI�FDYHROLQ���LV�VXIILFLHQW�WR�GULYH�FHOO�WUDQVIRUPDWLRQ�DQGK\SHUDFWLYDWH�WKH�S������0$3�NLQDVH�FDVFDGH��(PER�- ���������������*DOH�1:�XQG�<DQFRSRXORV�*' ������ *URZWK� IDFWRUV�DFWLQJ�YLD� HQGRWKHOLDO� FHOO�VSHFLILFUHFHSWRU� W\URVLQH� NLQDVHV�� 9(*)V�� DQJLRSRLHWLQV�� DQG� HSKULQV� LQ� YDVFXODU� GHYHORSPHQW�*HQHV�'HY ��������������*LOO�5:�XQG�6DQVHDX�3 ������ 5DSLG�LQ�VLOLFR�FORQLQJ�RI�JHQHV�XVLQJ�H[SUHVVHG�VHTXHQFHWDJV��(67V���%LRWHFKQRO�$QQX�5HY ��������*RHGH� 9�� %URJHOOL� /�� =LFKH� 0� XQG� $XJXVWLQ� +* ������ ,QGXFWLRQ� RI� LQIODPPDWRU\DQJLRJHQHVLV�E\�PRQRF\WH�FKHPRDWWUDFWDQW�SURWHLQ����,QW�-�&DQFHU �������������*RHGH�9��6FKPLGW�7��.LPPLQD�6��.R]LDQ�'�XQG�$XJXVWLQ�+* ������ $QDO\VLV�RI�EORRGYHVVHO�PDWXUDWLRQ�SURFHVVHV�GXULQJ�F\FOLF�RYDULDQ�DQJLRJHQHVLV��/DE�,QYHVW ���������������*RLQJ�--�XQG�*XVWHUVRQ�%$ ������ 0ROHFXODU� SDWKRORJ\� DQG� IXWXUH� GHYHORSPHQWV��(XU� -&DQFHU ����������������*ROLJRUVN\�06��%XG]LNRZVNL�$6��7VXNDKDUD�+�XQG�1RLUL�( ������ &R�RSHUDWLRQ�EHWZHHQHQGRWKHOLQ�DQG�QLWULF�R[LGH�LQ�SURPRWLQJ�HQGRWKHOLDO�FHOO�PLJUDWLRQ�DQG�DQJLRJHQHVLV��&OLQ([S�3KDUPDFRO�3K\VLRO �������������*UDI�'��)LVKHU�$*�XQG�0HUNHQVFKODJHU�0 ������ 5DWLRQDO�SULPHU�GHVLJQ�JUHDWO\�LPSURYHVGLIIHUHQWLDO�GLVSOD\�3&5��''�3&5���1XFOHLF�$FLGV�5HV ���������������+DQDKDQ�'�XQG�)RONPDQ�- ������ 3DWWHUQV� DQG� HPHUJLQJ�PHFKDQLVPV� RI� WKH� DQJLRJHQLFVZLWFK�GXULQJ�WXPRULJHQHVLV��&HOO �������������+LVKLNL�7��.DZDPRWR�6��0RULVKLWD�6�XQG�2NXER�. ������ %RG\0DS��D�KXPDQ�DQG�PRXVHJHQH�H[SUHVVLRQ�GDWDEDVH��1XFOHLF�$FLGV�5HV ������������+RODVK� -�� 0DLVRQSLHUUH� 3&�� &RPSWRQ� '�� %RODQG� 3�� $OH[DQGHU� &5�� =DJ]DJ� '�<DQFRSRXORV�*'�XQG�:LHJDQG�6- �����D� 9HVVHO� FRRSWLRQ�� UHJUHVVLRQ�� DQG� JURZWK� LQWXPRUV�PHGLDWHG�E\�DQJLRSRLHWLQV�DQG�9(*)��6FLHQFH �����������������+RODVK�-��:LHJDQG�6-�XQG�<DQFRSRXORV�*' �����E� 1HZ�PRGHO�RI� WXPRU�DQJLRJHQHVLV�G\QDPLF� EDODQFH� EHWZHHQ� YHVVHO� UHJUHVVLRQ� DQG� JURZWK� PHGLDWHG� E\� DQJLRSRLHWLQV� DQG9(*)��2QFRJHQH �����������������+ROODQG� &$�� 0D\UDQG� 6� XQG� 3HGHUVRQ� 7 ������ 6HTXHQFH� FRPSOH[LW\� RI� QXFOHDU� DQGPHVVHQJHU�51$�LQ�+H/D�FHOOV��-�0RO�%LRO ��������������
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+XUOVWRQH�$)��5HLG�*��5HHYHV�-5��)UDVHU�-��6WUDWKGHH�*��5DKLOO\�0��3DUNLQVRQ�(.�XQG%ODFN�'0 ������ $QDO\VLV�RI� WKH�&$9(2/,1���JHQH� DW�KXPDQ�FKURPRVRPH��T����� LQSULPDU\�WXPRXUV�DQG�WXPRXU�GHULYHG�FHOO�OLQHV��2QFRJHQH ���������������,NRQRPRY�2&�XQG� -DFRE�0+ ������ 'LIIHUHQWLDO� GLVSOD\� SURWRFRO� ZLWK� VHOHFWHG� SULPHUVWKDW� SUHIHUHQWLDOO\� LVRODWHV� P51$V� RI� PRGHUDWH�� WR� ORZ�DEXQGDQFH� LQ� D� PLFURVFRSLFV\VWHP��%LRWHFKQLTXHV �����������������������������,UXHOD� $ULVSH� 0/�� 3RUWHU� 3�� %RUQVWHLQ� 3� XQG� 6DJH� (+ ������ 7KURPERVSRQGLQ���� DQLQKLELWRU�RI�DQJLRJHQHVLV��LV�UHJXODWHG�E\�SURJHVWHURQH� LQ�WKH�KXPDQ�HQGRPHWULXP��-�&OLQ,QYHVW �������������,UXHOD�$ULVSH�0/�XQG�'YRUDN�+) ������ $QJLRJHQHVLV��D�G\QDPLF�EDODQFH�RI�VWLPXODWRUVDQG�LQKLELWRUV��7KURPE�+DHPRVW ������������,UXHOD�$ULVSH� 0/�� /RPEDUGR� 0�� .UXW]VFK� +&�� /DZOHU� -� XQG� 5REHUWV� '' ������,QKLELWLRQ� RI� DQJLRJHQHVLV� E\� WKURPERVSRQGLQ��� LV� PHGLDWHG� E\� �� LQGHSHQGHQW� UHJLRQVZLWKLQ�WKH�W\SH���UHSHDWV�>,Q�3URFHVV�&LWDWLRQ@��&LUFXODWLRQ ����������������,\HU�95��(LVHQ�0%��5RVV�'7�� 6FKXOHU�*��0RRUH�7��/HH� -&)��7UHQW� -0��6WDXGW�/0�+XGVRQ�-��-U���%RJXVNL�06��/DVKNDUL�'��6KDORQ�'��%RWVWHLQ�'�XQG�%URZQ�32 ������7KH�WUDQVFULSWLRQDO�SURJUDP�LQ�WKH�UHVSRQVH�RI�KXPDQ�ILEUREODVWV�WR�VHUXP�>VHH�FRPPHQWV@�6FLHQFH ���������������-DQDW�0)�XQG�/LDX�* ������ 7UDQVIRUPLQJ�JURZWK�IDFWRU�EHWD���LV�D�SRZHUIXO�PRGXODWRU�RISODWHOHW�GHULYHG� JURZWK� IDFWRU� DFWLRQ� LQ� YDVFXODU� VPRRWK� PXVFOH� FHOOV�� -� &HOO� 3K\VLRO��������������.DWR� . ������ 'HVFULSWLRQ� RI� WKH� HQWLUH� P51$� SRSXODWLRQ� E\� D� �
� HQG� F'1$� IUDJPHQWJHQHUDWHG�E\�FODVV�,,6�UHVWULFWLRQ�HQ]\PHV��1XFOHLF�$FLGV�5HV ���������������.HOOHKHU� '-�� .UHLELFK� *� XQG� *LOPRUH� 5 ������ 2OLJRVDFFKDU\OWUDQVIHUDVH� DFWLYLW\� LVDVVRFLDWHG�ZLWK�D�SURWHLQ�FRPSOH[�FRPSRVHG�RI�ULERSKRULQV� ,�DQG� ,,�DQG�D����NG SURWHLQ�&HOO ������������.LUFKHQJDVW�0�XQG�0XQWHU�. ������ (QGRWKHOLQ���DQG�HQGRWKHOLQ� UHFHSWRU�DQWDJRQLVWV� LQFDUGLRYDVFXODU�UHPRGHOLQJ��3URF�6RF�([S�%LRO�0HG ��������������.LWDJDZD�.��6NRZ\UD�'��(OOHGJH�6-��+DUSHU�-:�XQG�+LHWHU�3 ������ 6*7��HQFRGHV�DQHVVHQWLDO�FRPSRQHQW�RI�WKH�\HDVW�NLQHWRFKRUH�DVVHPEO\�SDWKZD\�DQG�D�QRYHO�VXEXQLW�RI�WKH6&)�XELTXLWLQ�OLJDVH�FRPSOH[��0RO�&HOO �����������.RNDPH� .�� .DWR� +� XQG� 0L\DWD� 7 ������ +RPRF\VWHLQH�UHVSRQGHQW� JHQHV� LQ� YDVFXODUHQGRWKHOLDO�FHOOV�LGHQWLILHG�E\�GLIIHUHQWLDO�GLVSOD\�DQDO\VLV��*53���%L3�DQG�QRYHO�JHQHV��-%LRO�&KHP �����������������.ROHVNH�$-��%DOWLPRUH�'�XQG�/LVDQWL�03 ������ 5HGXFWLRQ� RI� FDYHROLQ� DQG� FDYHRODH� LQRQFRJHQLFDOO\�WUDQVIRUPHG�FHOOV��3URF�1DWO�$FDG�6FL�8�6�$ �������������.RUII�7�XQG�$XJXVWLQ�+* ������ ,QWHJUDWLRQ�RI�HQGRWKHOLDO�FHOOV�LQ�PXOWLFHOOXODU�VSKHURLGVSUHYHQWV�DSRSWRVLV�DQG�LQGXFHV�GLIIHUHQWLDWLRQ��-�&HOO�%LRO ���������������.RUII�7�XQG�$XJXVWLQ�+* ������ 7HQVLRQDO�IRUFHV�LQ�ILEULOODU�H[WUDFHOOXODU�PDWULFHV�FRQWUROGLUHFWLRQDO�FDSLOODU\�VSURXWLQJ��-�&HOO�6FL ����3W�������������.R]DN�0 ������ $Q� DQDO\VLV� RI� YHUWHEUDWH� P51$� VHTXHQFHV�� LQWLPDWLRQV� RI� WUDQVODWLRQDOFRQWURO��-�&HOO�%LRO ���������������
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.R]DN�0 ������ $GKHUHQFH�WR�WKH�ILUVW�$8*�UXOH�ZKHQ�D�VHFRQG�$8*�FRGRQ�IROORZV�FORVHO\XSRQ� WKH� ILUVW� >SXEOLVKHG� HUUDWXP� DSSHDUV� LQ� 3URF� 1DWO� $FDG� 6FL� 8� 6� $� ����� -XO��������������@��3URF�1DWO�$FDG�6FL�8�6�$ �������������.R]LDQ�'+ ������ *HQH[SUHVVLRQVDQDO\VH�DNWLYLHUWHU�(QGRWKHO]HOOHQ�PLWWHOV�'LIIHUHQWLHOOHP51$�'LVSOD\�� ,GHQWLIL]LHUXQJ� XQG� 5HJXODWLRQ� YRQ� )ROOLVWDWLQ� LQ� PLJULHUHQGHQ(QGRWKHO]HOOHQ��'LVVHUWDWLRQ��*HRUJ�$XJXVW�8QLYHUVLWlW��*|WWLQJHQ.R]LDQ� '+� XQG� .LUVFKEDXP� %- ������ &RPSDUDWLYH� JHQH�H[SUHVVLRQ� DQDO\VLV�� 7UHQGV%LRWHFKQRO �����������.XERWD� +�� +\QHV� *� XQG� :LOOLVRQ� . ������ 7KH� FKDSHURQLQ� FRQWDLQLQJ� W�FRPSOH[SRO\SHSWLGH����7&3�����0XOWLVXEXQLW�PDFKLQHU\�DVVLVWLQJ�LQ�SURWHLQ�IROGLQJ�DQG�DVVHPEO\LQ�WKH�HXNDU\RWLF�F\WRVRO��(XU�-�%LRFKHP ������������.ZRN� 6� XQG� +LJXFKL� 5 ������ $YRLGLQJ� IDOVH� SRVLWLYHV� ZLWK� 3&5� >SXEOLVKHG� HUUDWXPDSSHDUV�LQ�1DWXUH������-XQ����������������@��1DWXUH ����������������/DO� $�� /DVK� $(�� $OWVFKXO� 6)�� 9HOFXOHVFX� 9�� =KDQJ� /�� 0F/HQGRQ� 5(�� 0DUUD� 0$�3UDQJH� &�� 0RULQ� 3-�� 3RO\DN� .�� 3DSDGRSRXORV� 1�� 9RJHOVWHLQ� %�� .LQ]OHU� .:�6WUDXVEHUJ�5/�XQG�5LJJLQV�*- ������ $�SXEOLF�GDWDEDVH�IRU�JHQH�H[SUHVVLRQ�LQ�KXPDQFDQFHUV��&DQFHU�5HV ��������������/DPSXJQDQL�0*�XQG�'HMDQD�( ������ ,QWHUHQGRWKHOLDO�MXQFWLRQV��VWUXFWXUH��VLJQDOOLQJ�DQGIXQFWLRQDO�UROHV��&XUU�2SLQ�&HOO�%LRO ������������/DVVDOOH�3��0ROHW�6��-DQLQ�$��+H\GHQ�-9��7DYHUQLHU�-��)LHUV�:��'HYRV�5�XQG�7RQQHO�$%������ (60���LV�D�QRYHO�KXPDQ�HQGRWKHOLDO�FHOO�VSHFLILF�PROHFXOH�H[SUHVVHG�LQ� OXQJ�DQGUHJXODWHG�E\�F\WRNLQHV��-�%LRO�&KHP �����������������/DZOHU� -:�� 6OD\WHU�+6� XQG�&ROLJDQ� -( ������ ,VRODWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� D� KLJKPROHFXODU�ZHLJKW�JO\FRSURWHLQ�IURP�KXPDQ�EORRG�SODWHOHWV��-�%LRO�&KHP ����������������/HGDNLV� 3�� 7DQLPXUD�+� XQG� )RMR� 7 ������ /LPLWDWLRQV� RI� GLIIHUHQWLDO� GLVSOD\��%LRFKHP%LRSK\V�5HV�&RPPXQ �������������/HQQRQ� *�� $XIIUD\� &�� 3RO\PHURSRXORV� 0� XQG� 6RDUHV� 0% ������ 7KH� ,�0�$�*�(�&RQVRUWLXP��DQ�LQWHJUDWHG�PROHFXODU�DQDO\VLV�RI�JHQRPHV�DQG�WKHLU�H[SUHVVLRQ��*HQRPLFV������������/LDQJ�3��$YHUERXNK�/��.H\RPDUVL�.��6DJHU�5�XQG�3DUGHH�$% ������ 'LIIHUHQWLDO�GLVSOD\DQG� FORQLQJ� RI� PHVVHQJHU� 51$V� IURP� KXPDQ� EUHDVW� FDQFHU� YHUVXV� PDPPDU\� HSLWKHOLDOFHOOV��&DQFHU�5HV ��������������/LDQJ� 3�� $YHUERXNK� /� XQG� 3DUGHH� $% ������ 'LVWULEXWLRQ� DQG� FORQLQJ� RI� HXNDU\RWLFP51$V�E\�PHDQV�RI�GLIIHUHQWLDO�GLVSOD\��UHILQHPHQWV�DQG�RSWLPL]DWLRQ��1XFOHLF�$FLGV�5HV���������������/LDQJ� 3� XQG�0DF5DH� 7+ ������ 0ROHFXODU� FKDSHURQHV� DQG� WKH� F\WRVNHOHWRQ�� -� &HOO� 6FL����3W�������������/LDQJ�3�XQG�3DUGHH�$% ������ 'LIIHUHQWLDO�GLVSOD\�RI�HXNDU\RWLF�PHVVHQJHU�51$�E\�PHDQVRI�WKH�SRO\PHUDVH�FKDLQ�UHDFWLRQ�>VHH�FRPPHQWV@��6FLHQFH �����������������/LDZ� /� XQG� 6FKZDUW]� 60 ������ &RPSDULVRQ� RI� JHQH� H[SUHVVLRQ� LQ� ERYLQH� DRUWLFHQGRWKHOLXP� LQ� YLYR� YHUVXV� LQ� YLWUR�� 'LIIHUHQFHV� LQ� JURZWK� UHJXODWRU\� PROHFXOHV�$UWHULRVFOHU�7KURPE �������������



/LWHUDWXUYHU]HLFKQLV 6HLWH����
/LQVNHQV�0+��)HQJ�-��$QGUHZV�:+��(QORZ�%(��6DDWL�60��7RQNLQ�/$��)XQN�:'�XQG9LOOHSRQWHDX�% ������ &DWDORJLQJ� DOWHUHG� JHQH� H[SUHVVLRQ� LQ� \RXQJ� DQG� VHQHVFHQW� FHOOVXVLQJ�HQKDQFHG�GLIIHUHQWLDO�GLVSOD\��1XFOHLF�$FLGV�5HV ���������������/LX� -�� 5D]DQL� %�� 7DQJ� 6�� 7HUPDQ� %,��:DUH� -$� XQG� /LVDQWL�03 ������ $QJLRJHQHVLVDFWLYDWRUV� DQG� LQKLELWRUV� GLIIHUHQWLDOO\� UHJXODWH� FDYHROLQ��� H[SUHVVLRQ� DQG� FDYHRODHIRUPDWLRQ�LQ�YDVFXODU�HQGRWKHOLDO�FHOOV��$QJLRJHQHVLV�LQKLELWRUV�EORFN�YDVFXODU�HQGRWKHOLDOJURZWK�IDFWRU�LQGXFHG�GRZQ�UHJXODWLRQ�RI�FDYHROLQ����-�%LRO�&KHP ����������������/RFNKDUW�'-�� 'RQJ�+�� %\UQH�0&�� )ROOHWWLH�07�� *DOOR�09��&KHH�06��0LWWPDQQ�0�:DQJ�&��.RED\DVKL�0��+RUWRQ�+� XQG�%URZQ�(/ ������ ([SUHVVLRQ� PRQLWRULQJ� E\K\EULGL]DWLRQ� WR� KLJK�GHQVLW\� ROLJRQXFOHRWLGH� DUUD\V� >VHH� FRPPHQWV@�� 1DW� %LRWHFKQRO���������������/RFNKDUW�'-�XQG�:LQ]HOHU�($ ������ *HQRPLFV��JHQH�H[SUHVVLRQ�DQG�'1$�DUUD\V��1DWXUH�����������������/RKPDQQ�-��6FKLFNOH�+�XQG�%RVFK�7& ������ 5(1�GLVSOD\��D� UDSLG�DQG�HIILFLHQW�PHWKRGIRU�QRQUDGLRDFWLYH�GLIIHUHQWLDO�GLVSOD\�DQG�P51$�LVRODWLRQ��%LRWHFKQLTXHV ������������/XVLV�$- ������ $WKHURVFOHURVLV��1DWXUH �����������������0DLVRQSLHUUH� 3&�� 6XUL� &�� -RQHV� 3)�� %DUWXQNRYD� 6�� :LHJDQG� 6-�� 5DG]LHMHZVNL� &�&RPSWRQ�'��0F&ODLQ�-��$OGULFK�7+��3DSDGRSRXORV�1��'DO\�7-��'DYLV�6��6DWR�71�XQG<DQFRSRXORV�*' ������ $QJLRSRLHWLQ����D�QDWXUDO�DQWDJRQLVW�IRU�7LH��WKDW�GLVUXSWV�LQ�YLYRDQJLRJHQHVLV�>VHH�FRPPHQWV@��6FLHQFH ����������������0DMDFN�5$��0LOGEUDQGW�-�XQG�'L[LW�90 ������ ,QGXFWLRQ�RI� WKURPERVSRQGLQ�PHVVHQJHU51$�OHYHOV�RFFXUV�DV�DQ�LPPHGLDWH�SULPDU\�UHVSRQVH�WR�SODWHOHW�GHULYHG�JURZWK� IDFWRU��-%LRO�&KHP ���������������0DNDORZVNL� :� XQG� %RJXVNL� 06 ������ (YROXWLRQDU\� SDUDPHWHUV� RI� WKH� WUDQVFULEHGPDPPDOLDQ�JHQRPH��DQ�DQDO\VLV�RI�������RUWKRORJRXV�URGHQW�DQG�KXPDQ�VHTXHQFHV��3URF1DWO�$FDG�6FL�8�6�$ ���������������0DOKRWUD� .�� )ROW]� /��0DKRQH\�:&� XQG� 6FKXHOHU� 3$ ������ ,QWHUDFWLRQ� DQG� HIIHFW� RIDQQHDOLQJ�WHPSHUDWXUH�RQ�SULPHUV�XVHG�LQ�GLIIHUHQWLDO�GLVSOD\�57�3&5��1XFOHLF�$FLGV�5HV������������0DUWLQ�.-�� .ZDQ� &3��2
+DUH�0-�� 3DUGHH� $%� XQG� 6DJHU� 5 ������ ,GHQWLILFDWLRQ� DQGYHULILFDWLRQ� RI� GLIIHUHQWLDO� GLVSOD\� F'1$V� XVLQJ� JHQH�VSHFLILF� SULPHUV� DQG� K\EULGL]DWLRQDUUD\V��%LRWHFKQLTXHV ��������������0LHOH�*��0DF5DH�/��0F%ULGH�'��0DQVRQ� -�XQG�&OLQWRQ�0 ������ (OLPLQDWLRQ� RI� IDOVHSRVLWLYHV� JHQHUDWHG� WKURXJK� 3&5� UH�DPSOLILFDWLRQ� RI� GLIIHUHQWLDO� GLVSOD\� F'1$�%LRWHFKQLTXHV �������������0LNORV� */� XQG� 5XELQ� *0 ������ 7KH� UROH� RI� WKH� JHQRPH� SURMHFW� LQ� GHWHUPLQLQJ� JHQHIXQFWLRQ��LQVLJKWV�IURP�PRGHO�RUJDQLVPV��&HOO ������������0RVKHU�') ������ 3K\VLRORJ\�RI�WKURPERVSRQGLQ��$QQX�5HY�0HG ���������0XOOLV�.��)DORRQD�)��6FKDUI�6��6DLNL�5��+RUQ�*�XQG�(UOLFK�+ ������ 6SHFLILF�HQ]\PDWLFDPSOLILFDWLRQ� RI� '1$� LQ� YLWUR�� WKH� SRO\PHUDVH� FKDLQ� UHDFWLRQ��&ROG� 6SULQJ� +DUE� 6\PS4XDQW�%LRO ���3W�����������
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1HXIHOG�*��&RKHQ�7��*HQJULQRYLWFK�6�XQG�3ROWRUDN�= ������ 9DVFXODU�HQGRWKHOLDO�JURZWKIDFWRU��9(*)��DQG�LWV�UHFHSWRUV��)DVHE�- �����������1LFRVLD�5)�XQG�7XV]\QVNL�*3 ������0DWUL[�ERXQG�WKURPERVSRQGLQ�SURPRWHV�DQJLRJHQHVLVLQ�YLWUR��-�&HOO�%LRO ����������������2LNDZD�7��6DVDNL�7��1DNDPXUD�0��6KLPDPXUD�0��7DQDKDVKL�1��2PXUD�6�XQG�7DQDND. ������ 7KH� SURWHDVRPH� LV� LQYROYHG� LQ� DQJLRJHQHVLV�� %LRFKHP� %LRSK\V� 5HV� &RPPXQ�������������2
5HLOO\�06��%RHKP�7��6KLQJ�<��)XNDL�1��9DVLRV�*��/DQH�:6��)O\QQ�(��%LUNKHDG�-5�2OVHQ�%5�XQG�)RONPDQ� - ������ (QGRVWDWLQ�� DQ� HQGRJHQRXV� LQKLELWRU� RI� DQJLRJHQHVLVDQG�WXPRU�JURZWK��&HOO �������������2
5HLOO\�06��+ROPJUHQ�/��6KLQJ�<��&KHQ�&��5RVHQWKDO�5$��&DR�<��0RVHV�0��/DQH�:6�6DJH�(+�XQG�)RONPDQ�- �����D� $QJLRVWDWLQ��D�FLUFXODWLQJ�HQGRWKHOLDO�FHOO�LQKLELWRU�WKDWVXSSUHVVHV�DQJLRJHQHVLV�DQG�WXPRU�JURZWK��&ROG�6SULQJ�+DUE�6\PS�4XDQW�%LRO ����������2
5HLOO\�06��+ROPJUHQ�/��6KLQJ�<��&KHQ�&��5RVHQWKDO�5$��0RVHV�0��/DQH�:6��&DR�<�6DJH� (+� XQG� )RONPDQ� - �����E� $QJLRVWDWLQ�� D� QRYHO� DQJLRJHQHVLV� LQKLELWRU� WKDWPHGLDWHV� WKH�VXSSUHVVLRQ�RI�PHWDVWDVHV�E\�D�/HZLV� OXQJ�FDUFLQRPD� >VHH�FRPPHQWV@��&HOO�������������3DQGH\�$�XQG�0DQQ�0 ������ 3URWHRPLFV�WR�VWXG\�JHQHV�DQG�JHQRPHV��1DWXUH ����������������3DUWRQ�5* ������ &DYHRODH�DQG�FDYHROLQV��&XUU�2SLQ�&HOO�%LRO �����������3DXOL� %8�� $XJXVWLQ� 9RVV� +*�� HO� 6DEEDQ�0(�� -RKQVRQ� 5&� XQG� +DPPHU� '$ ������2UJDQ�SUHIHUHQFH� RI�PHWDVWDVLV��7KH� UROH� RI� HQGRWKHOLDO� FHOO� DGKHVLRQ�PROHFXOHV��&DQFHU0HWDVWDVLV�5HY ������������3KLOLS�-*��)ORZHU�5-�XQG�%XFNLQJKDP�-& ������ *OXFRFRUWLFRLGV�PRGXODWH� WKH� FHOOXODUGLVSRVLWLRQ�RI�OLSRFRUWLQ���LQ�WKH�UDW�EUDLQ�LQ�YLYR�DQG�LQ�YLWUR��1HXURUHSRUW ������������5DXJL�*-��2OHUXG�-(�XQG�*RZQ�$0 ������ 7KURPERVSRQGLQ�LQ�HDUO\�KXPDQ�ZRXQG�WLVVXH�-�,QYHVW�'HUPDWRO ������������5LVDX�: ������ 'LIIHUHQWLDWLRQ�RI�HQGRWKHOLXP��)DVHE�- �������������5LVDX�: ������0HFKDQLVPV�RI�DQJLRJHQHVLV��1DWXUH ����������������5LVDX�:�XQG�)ODPPH�, ������ 9DVFXORJHQHVLV��$QQ�5HY�&HOO�'HY�%LRO ���������5LVFK� 1- ������ 6HDUFKLQJ� IRU� JHQHWLF� GHWHUPLQDQWV� LQ� WKH� QHZ� PLOOHQQLXP�� 1DWXUH�����������������5REHUWV�'' ������ 5HJXODWLRQ�RI�WXPRU�JURZWK�DQG�PHWDVWDVLV�E\�WKURPERVSRQGLQ����)DVHE- ���������������5RELQVRQ� /�� 3DQD\LRWDNLV� $�� 3DSDV� 76�� .ROD� ,� XQG� 6HWK� $ ������ (76� WDUJHW� JHQHV�LGHQWLILFDWLRQ� RI� HJU�� DV� D� WDUJHW� E\� 51$� GLIIHUHQWLDO� GLVSOD\� DQG� ZKROH� JHQRPH� 3&5WHFKQLTXHV��3URF�1DWO�$FDG�6FL�8�6�$ ��������������5RPSI� 5� XQG� .DKO� * ������ P51$� GLIIHUHQWLDO� GLVSOD\� LQ� DJDURVH� JHOV�� %LRWHFKQLTXHV�����������������5XELQ�(0�XQG�7DOO�$ ������ 3HUVSHFWLYHV�IRU�YDVFXODU�JHQRPLFV��1DWXUH ����������������
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5\X�''�XQG�1DP�'+ ������ 5HFHQW�SURJUHVV�LQ�ELRPROHFXODU�HQJLQHHULQJ��%LRWHFKQRO�3URJ�����������6DNXUDL�7��<DQDJLVDZD�0�XQG�0DVDNL�7 ������ 0ROHFXODU�FKDUDFWHUL]DWLRQ�RI�HQGRWKHOLQUHFHSWRUV��7UHQGV�3KDUPDFRO�6FL ������������6DPEURRN� -�� 0DQLDWLV� 7� XQG� )ULWVFK� ()� ������ 0ROHFXODU� &ORQLQJ�� �QG� HGLWLRQ &ROG6SULQJ�+DUERU�/DERUDWRU\�3UHVV��&ROG�6SULQJ�+DUERU��1HZ�<RUN6DQJHU� )�� 1LFNOHQ� 6� XQG� &RXOVRQ� $5 ������ '1$� VHTXHQFLQJ� ZLWK� FKDLQ�WHUPLQDWLQJLQKLELWRUV��3URF�1DWO�$FDG�6FL�8�6�$ ��������������6FKDHIHU� %& ������ 5HYROXWLRQV� LQ� UDSLG� DPSOLILFDWLRQ� RI� F'1$� HQGV�� QHZ� VWUDWHJLHV� IRUSRO\PHUDVH�FKDLQ�UHDFWLRQ�FORQLQJ�RI�IXOO�OHQJWK�F'1$�HQGV��$QDO�%LRFKHP ��������������6FKHQD�0��6KDORQ�'��'DYLV�5:�XQG�%URZQ�32 ������ 4XDQWLWDWLYH�PRQLWRULQJ�RI� JHQHH[SUHVVLRQ� SDWWHUQV� ZLWK� D� FRPSOHPHQWDU\� '1$� PLFURDUUD\� >VHH� FRPPHQWV@�� 6FLHQFH�����������������6FKHUHU� 3(�� 7DQJ� =�� &KXQ� 0�� 6DUJLDFRPR� 0�� /RGLVK� +)� XQG� /LVDQWL� 03 ������&DYHROLQ�LVRIRUPV�GLIIHU�LQ�WKHLU�1�WHUPLQDO�SURWHLQ�VHTXHQFH�DQG�VXEFHOOXODU�GLVWULEXWLRQ�,GHQWLILFDWLRQ� DQG� HSLWRSH�PDSSLQJ� RI� DQ� LVRIRUP�VSHFLILF�PRQRFORQDO� DQWLERG\� SUREH�� -%LRO�&KHP ������������������6FKPLGW� 0�� .URJHU� %�� -DFRE� (�� 6HXOEHUJHU� +�� 6XENRZVNL� 7�� 2WWHU� 5�� 0H\HU� 7�6FKPDO]LQJ� *� XQG� +LOOHQ� + ������ 0ROHFXODU� FKDUDFWHUL]DWLRQ� RI� KXPDQ� DQG� ERYLQHHQGRWKHOLQ�FRQYHUWLQJ�HQ]\PH��(&(�����)(%6�/HWW ����������������6FKPLGW� 7�� +XPPHO� 6� XQG� +HUUPDQQ� % ������ (YLGHQFH� RI� FRQWDPLQDWLRQ� LQ� 3&5ODERUDWRU\�GLVSRVDEOHV��1DWXUZLVVHQVFKDIWHQ �������������6HPHQ]D�*/ ������ +\SR[LD�LQGXFLEOH� IDFWRU����PDVWHU� UHJXODWRU�RI�2��KRPHRVWDVLV��&XUU2SLQ�*HQHW�'HY ������������6KDXO�3:�XQG�$QGHUVRQ�5* ������ 5ROH�RI�SODVPDOHPPDO�FDYHRODH�LQ�VLJQDO�WUDQVGXFWLRQ�$P�-�3K\VLRO ������3W�����/������6KHLEDQL� 1� XQG� )UD]LHU� :$ ������ 7KURPERVSRQGLQ���� 3(&$0���� DQG� UHJXODWLRQ� RIDQJLRJHQHVLV��+LVWRO�+LVWRSDWKRO �������������6PDUW�(-��*UDI�*$��0F1LYHQ�0$��6HVVD�:&��(QJHOPDQ�-$��6FKHUHU�3(��2NDPRWR�7XQG�/LVDQWL�03 ������ &DYHROLQV�� OLTXLG�RUGHUHG�GRPDLQV��DQG�VLJQDO� WUDQVGXFWLRQ��0RO&HOO�%LRO ����������������6PLWK�6) ������ /LSRFRUWLQ����JOXFRFRUWLFRLGV�FDXJKW�LQ�WKH�DFW"�7KRUD[ ��������������6RDUHV� 0%�� %RQDOGR� 0)�� -HOHQH� 3�� 6X� /�� /DZWRQ� /� XQG� (IVWUDWLDGLV� $ ������&RQVWUXFWLRQ�DQG�FKDUDFWHUL]DWLRQ�RI�D�QRUPDOL]HG�F'1$�OLEUDU\��3URF�1DWO�$FDG�6FL�8�6�$���������������6RNRORY�%3�XQG�3URFNRS�'- ������ $�UDSLG�DQG�VLPSOH�3&5�EDVHG�PHWKRG�IRU�LVRODWLRQ�RIF'1$V�IURP�GLIIHUHQWLDOO\�H[SUHVVHG�JHQHV��1XFOHLF�$FLGV�5HV ���������������6RPSD\UDF�/��-DQH�6��%XUQ�7&��7HQHQ�'*�XQG�'DQQD�.- ������ 2YHUFRPLQJ�OLPLWDWLRQVRI�WKH�P51$�GLIIHUHQWLDO�GLVSOD\�WHFKQLTXH��1XFOHLF�$FLGV�5HV ��������������
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6RR�&��6KDZ�::��)UH\PLOOHU�(��/RQJDNHU�07��%HUWRODPL�&1��&KLX�5��7LHX�$�XQG�7LQJ. ������ &XWDQHRXV�UDW�ZRXQGV�H[SUHVV�F��D��D�QRYHO�JHQH�ZLWK�KRPRORJ\�WR�WKH�KXPDQPHODQRPD� GLIIHUHQWLDWLRQ� DVVRFLDWHG� JHQH�� PGD��� >,Q� 3URFHVV� &LWDWLRQ@�� -� &HOO� %LRFKHP�����������6SHQFHU� :(� XQG� &KULVWHQVHQ� 0- ������ 0XOWLSOH[� UHODWLYH� 57�3&5� PHWKRG� IRUYHULILFDWLRQ�RI�GLIIHUHQWLDO�JHQH�H[SUHVVLRQ��%LRWHFKQLTXHV ����������������������������6SULQJHU�7$ ������ 7UDIILF� VLJQDOV� IRU� O\PSKRF\WH� UHFLUFXODWLRQ�DQG� OHXNRF\WH�HPLJUDWLRQ�WKH�PXOWLVWHS�SDUDGLJP��&HOO �������������6W�&URL[� %�� 5DJR�&��9HOFXOHVFX� 9�� 7UDYHUVR� *�� 5RPDQV� .(��0RQWJRPHU\� (�� /DO� $�5LJJLQV� *-�� /HQJDXHU� &�� 9RJHOVWHLQ� %� XQG�.LQ]OHU� .: ������ *HQHV� H[SUHVVHG� LQKXPDQ�WXPRU�HQGRWKHOLXP�>VHH�FRPPHQWV@��6FLHQFH �������������������6X]XPD�.��7DNDJL�+��2WDQL�$��2K�+�XQG�+RQGD�< ������ ([SUHVVLRQ�RI�WKURPERVSRQGLQ���LQ�LVFKHPLD�LQGXFHG�UHWLQDO�QHRYDVFXODUL]DWLRQ��$P�-�3DWKRO ��������������7LDR� *0�� +XGVRQ� .�� /LHEHUPDQ� 0$�� )LVFKHU� -(� XQG� +DVVHOJUHQ� 32 ������,GHQWLILFDWLRQ�RI�DOWHUHG�JHQH�H[SUHVVLRQ�LQ�VNHOHWDO�PXVFOH�GXULQJ�VHSVLV�XVLQJ�GLIIHUHQWLDOGLVSOD\��-�6XUJ�5HV �����������7RNXQDJD�7�� 1DNDPXUD�0��2VKLND� <�� $EH� <�� 2]HNL� <�� )XNXVKLPD�<�� +DWDQDND� +�6DGDKLUR�6��.LMLPD�+��7VXFKLGD�7��<DPD]DNL�+��7DPDRNL�1�XQG�8H\DPD�< ������7KURPERVSRQGLQ���H[SUHVVLRQ�LV�FRUUHODWHG�ZLWK�LQKLELWLRQ�RI�DQJLRJHQHVLV�DQG�PHWDVWDVLVRI�FRORQ�FDQFHU��%U�-�&DQFHU ������������7ROVPD� 66�� 9ROSHUW� 29�� *RRG� '-�� )UD]LHU� :$�� 3ROYHULQL� 3-� XQG� %RXFN� 1 ������3HSWLGHV�GHULYHG�IURP�WZR�VHSDUDWH�GRPDLQV�RI�WKH�PDWUL[�SURWHLQ�WKURPERVSRQGLQ���KDYHDQWL�DQJLRJHQLF�DFWLYLW\��-�&HOO�%LRO ���������������7RSSHU�-1��&DL�-��4LX�<��$QGHUVRQ�.5��;X�<<��'HHGV�-'��)HHOH\�5��*LPHQR�&-��:RROI($��7D\EHU�2��0D\V�**��6DPSVRQ�%$��6FKRHQ�)-��*LPEURQH�0$��-U��XQG�)DOE�'������ 9DVFXODU�0$'V�� WZR� QRYHO�0$'�UHODWHG� JHQHV� VHOHFWLYHO\� LQGXFLEOH� E\� IORZ� LQKXPDQ�YDVFXODU�HQGRWKHOLXP��3URF�1DWO�$FDG�6FL�8�6�$ ��������������7XV]\QVNL�*3�XQG�1LFRVLD�5) ������ 7KH� UROH�RI� WKURPERVSRQGLQ��� LQ� WXPRU�SURJUHVVLRQDQG�DQJLRJHQHVLV��%LRHVVD\V �����������7XV]\QVNL�*3��5RWKPDQ�9��0XUSK\�$��6LHJOHU�.��6PLWK�/��6PLWK�6��.DUF]HZVNL�-�XQG.QXGVHQ� .$ ������ 7KURPERVSRQGLQ� SURPRWHV� FHOO�VXEVWUDWXP� DGKHVLRQ�� 6FLHQFH�����������������8HPRUL�7��$VDGD�.��.DWR�,�XQG�+DUDVDZD�5 ������ $PSOLILFDWLRQ�RI�WKH���6���6�VSDFHUUHJLRQ� LQ�U51$�RSHURQV�RI�0\FRSODVPDV�E\� WKH�SRO\PHUDVH�FKDLQ� UHDFWLRQ��6\VWHP�$SSO0LFURELRO �����������8LWWHQERJDDUG�$��<LQJ�<�XQG�6PDUW�(- ������ &KDUDFWHUL]DWLRQ�RI�D�F\WRVROLF�KHDW�VKRFNSURWHLQ�FDYHROLQ�FKDSHURQH�FRPSOH[�� ,QYROYHPHQW� LQ�FKROHVWHURO� WUDIILFNLQJ��-�%LRO�&KHP����������������9DOHQ]XHOD� '0�� *ULIILWKV� -$�� 5RMDV� -�� $OGULFK� 7+�� -RQHV� 3)�� =KRX� +�� 0F&ODLQ� -�&RSHODQG�1*��*LOEHUW�'-��-HQNLQV�1$��+XDQJ�7��3DSDGRSRXORV�1��0DLVRQSLHUUH�3&�'DYLV�6�XQG�<DQFRSRXORV�*' ������ $QJLRSRLHWLQV���DQG����GLYHUJLQJ�JHQH�FRXQWHUSDUWVLQ�PLFH�DQG�KXPDQV��3URF�1DWO�$FDG�6FL�8�6�$ �������������
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