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��/LWHUDWXU�EHUVLFKW BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����+\SR[LHWROHUDQ]�DP�+HU]HQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������([SHULPHQWHOOH�6WXGLHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������.OLQLVFKH�6WXGLHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������+\SR[LHWROHUDQ]�DP�*HKLUQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������0HFKDQLVPHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������+\SR[LHWROHUDQ]�DP�*HKLUQ��WUDQVLHQWH�LVFKlPLVFKH�$WWDFNHQ�DOV�0RGHOO�" BBB ����0HWKRGHQ�XQG�*UXQGODJHQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����=HOONXOWXU BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������0HGLHQ�XQG�/|VXQJHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������3UlSDUDWLRQ�YRQ�NRUWLNDOHQ�1HXURQHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������6DXHUVWRII�*OXFRVHGHSULYDWLRQ��2*'��XQG���13$�,QNXEDWLRQBBBBBBBB ��������0HGLHQ�XQG�/|VXQJHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��������6FKDGHQVHYDOXDWLRQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ������6FKODJDQIDOOGDWHQEDQNBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����'LDJQRVHYDOXDWLRQ�7,$BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����.OLQLVFKH�(QGSXQNWH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����&7���057��)U�K]HLFKHQ�XQG�,QIDUNWJU|VVHBBBBBBBBBBBBBBBBBBBBBBBB ��
����6WDWLVWLN BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����(UJHEQLVVHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����+\SR[LVFKH�3UlNRQGLWLRQLHUXQJ�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ�BBBBBBBBBBBBBBBBBBBBBBBBBB ��
����)DOO�.RQWUROOVWXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ� BBBBBBBBBBBBBBBBBBB ��
����)DOO�.RQWUROOVWXGLH�PLW�QHXURUDGLRORJLVFKHQ�(QGSXQNWHQ� BBBBBBBBBB ����=XVDPPHQIDVVXQJ�XQG�'LVNXVVLRQ BBBBBBBBBBBBBBBBBBBBBBBBBB ��
����+\SR[LVFKH�3UlNRQGLWLRQLHUXQJ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ BBBBBBBBBBBBBBBBBBBBBBBBBB ��
����6WXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
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����$XVEOLFNBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ����$QKDQJBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����$EN�U]XQJHQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����'DQNVDJXQJ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����/HEHQVODXIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����(UNOlUXQJBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����)UDJHE|JHQ��6FRUHV��XQG�'HILQLWLRQHQBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����6FKHPD�XQG�HLQ�%HLVSLHO�I�U�,QIDUNWIU�K]HLFKHQBBBBBBBBBBBBBBBBBB ���
����7DEHOOHQ��$EELOGXQJVYHU]HLFKQLV�XQG�,QGH[ BBBBBBBBBBBBBBBBBBBBB ���
����/LWHUDWXUYHU]HLFKQLV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
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$�IDOWKHULQJ�DQG�LQDUWLFXODWLRQ�RI�WKH�YRLFH�GURZVLQHVV��IRUJHWIXOQHV��D�VOLJKW�GHOLULXP��DGLPQHV�RI�VLJKW��RU�REMHFWV�DSSHDULQJGRXEOH��D�QXPEQHVV�JUDGXDOO\�SURSDJDWHGWR�WKH�KHDG��ZHDNQHVV��D�GLVWRUWLRQ�RI�WKHPRXWK��D�SDOSLWDWLRQ��D�GLVSRVLWLRQ�RI�IDLQW�VRPH�RU�PRVW�RI�WKHVH�KDYH�SUHFHHGHG�DSDOV\�IRU�D�IHZ�PLQXWHV�RU�IRU�VRPH�KRXUVRU�HYHQ�D�IHZ�GD\V�
:LOOLDP�+HEHUGHQ������
2XU�UHPHGLHV�RIW�LQ�RXUVHOYHV�GR�OLH��:KLFKZH�DVFULEH�WR�KHDYHQ��WKH�IDWHG�VN\�JLYHVXV�IUHH�VFRSH��RQO\�GRWK�EDFNZDUG�SXOO��2XUVORZ�GHVLJQV�ZKHQ�ZH�RXUVHOYHV�DUH�GXOO�
:LOOLDP�6KDNHVSHDUH��$OO
V�:HOO�7KDW�(QGV�:HOO

��(LQOHLWXQJ6FKODJDQIlOOH� VLQG� LQ� GHQ�PHLVWHQ� LQGXVWULDOLVLHUWHQ� /lQGHUQ�� QDFK� DQGHUHQ+HU]�.UHLVODXIHUNUDQNXQJHQ� XQG� .UHEVHUNUDQNXQJHQ� GLH� GULWWKlXILJVWH7RGHVXUVDFKH�PLW�HLQHU�0RUWDOLWlWVUDWH YRQ���������$OV�8UVDFKH�GDXHUKDIWHU%HKLQGHUXQJ� VWHKHQ� VLH�� DXIJUXQG� HLQHU�0RUELGLWlWVUDWH� YRQ� �������� VRJDUDQ�HUVWHU�6WHOOH��6FKODJDQIlOOH�EHLQKDOWHQ�XQWHUVFKLHGOLFKVWH�(QWLWlWHQ��ZREHLGHU�LVFKlPLVFKH�+LUQLQIDUNW�PLW�FD�������JHIROJW�YRQ�SULPlUHQ�LQWUD]HUHEUDOHQ%OXWXQJHQ�� GLH� KlXILJVWH�8QWHUJUXSSH� GDUVWHOOW�� ,QQHUKDOE� GHU� LVFKlPLVFKHQ6FKODJDQIlOOH� N|QQHQ� ZHLWHU� HSLGHPLRORJLVFK� JURE� �� JURVVH� 8QWHUJUXSSHQXQWHUWHLOW� ZHUGHQ�� 0DNURDQJLRSDWKLHQ�� 0LNURDQJLRSDWKLHQ�� .DUGLRHPEROLHQXQG�JHPLVFKWH�VHOWHQH�XQJHNOlUWH�8UVDFKHQ��3DWKRSK\VLRORJLVFK�N|QQHQ�� LQ$QOHKQXQJ�DQ�GLH�9LUFKRZVFKH�7ULDV���+DXSWPHFKDQLVPHQ�XQWHUVFKLHGHQ
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ZHUGHQ�� ORNDOH�� DXWRFKWRQH� 7KURPERVHQ�� 7KURPERHPEROLHQ� XQGKlPRG\QDPLVFKH�,QIDUNWH�'DV� PHQVFKOLFKH� *HKLUQ� LVW�� lKQOLFK� ZLH� EHL� GHQ� PHLVWHQ� 6lXJHWLHUHQ�DXVVHURUGHQWOLFK�+\SR[LH��XQG�,VFKlPLHHPSILQGOLFK��2EZRKO�GDV�*HKLUQ�QXU����� GHV� .|USHUJHZLFKWHV� KDW�� YHUEUDXFKW� HV� FD�� ���� GHV+HU]PLQXWHQYROXPHQV��FD�����PO����J�PLQ��XQG�����GHV�6DXHUVWRIIHV��'HU]HUHEUDOH�%OXWIOXVV��&%)��LVW�LQ�GHU�JUDXHQ�6XEVWDQ]�HWZD������IDFK�K|KHU�DOVLQ�GHU�ZHLVVHQ�6XEVWDQ]��'HU�(QHUJLHYHUEUDXFK�GHV�*HKLUQV�NDQQ�GXUFK�GHQ*OXFRVH�� �&05*OXF�� FHUHEUDO� PHWDEROLF� UDWH�� RGHU� 6DXHUVWRIIYHUEUDXFK�&052��� EHUHFKQHW�ZHUGHQ��'LH�&052� NDQQ� GXUFK� GHQ�%OXWIOXVV� XQG� GHQDUWHULRYHQ|VHQ�6DXHUVWRIIXQWHUVFKLHG�EHUHFKQHW�ZHUGHQ�XQG�EHWUlJW�FD����ELV���� PO� 2�����J�PLQ�� GLH� &05*OXF EHWUlJW� HWZD� ��� �PRO����J�PLQ�� 'HUUHVSLUDWRULVFKH� 4XRWLHQW� GHV� *HKLUQHV� �6DXHUVWRIIYHUEUDXFK�&2��(QWVWHKXQJ�� LVW� QDKH]X� ��� ZDV� DQ]HLJW�� GDVV� GHU� 6DXHUVWRII� GDEHL� IDVWDXVVFKOLH�OLFK� I�U� GLH� 2[LGDWLRQ� YRQ� FD�� ������ PJ� *OXFRVH� SUR� 0LQXWHYHUEUDXFKW� ZLUG�� ZDV� HWZD� ��� :DWW� HQWVSULFKW�� 'LH� GXUFKVFKQLWWOLFKH� $73�6\QWKHVH�GHV�*HKLUQHV�EHWUlJW�HWZD�����PPRO����J�PLQ�XQWHU�GHU�$QQDKPHGDVV���PRO�*OXFRVH����PRO�$73 HUJLEW�'HU� QRUPDOH� FHUHEUDOH� %OXWIOXVV� EHWUlJW� HWZD� ������PO����J�PLQ� XQG� ZLUG�XQDEKlQJLJ� YRP� DUWHULHOOHQ�0LWWHOGUXFN�� GXUFK� GLH� ]HUHEUDOH� $XWRUHJXODWLRQNRQVWDQW� JHKDOWHQ�� VLQNW� GHU� &%)� XQWHU� ��� PO����J�PLQ� DE�� NRPPW� HV]XQlFKVW� ]X� HLQHU� IXQNWLRQHOOHQ� 6W|UXQJ�� GDXHUW� GLHVH� ,VFKlPLH� OlQJHU� DQRGHU�VLQNW�GHU�&%)�ZHLWHU��FD��DXI�:HUWH�XQWHU������PO����J�PLQ��RGHU�FD����PP+J� RGHU� ���� GHV� 1RUPDOZHUWHV�� DE� ����� NRPPW� HV� UDVFK� ]XU� 1HNURVH�RGHU��DOV�SULQ]LSLHOO�DQGHUHU�)RUP�GHV�=HOOXQWHUJDQJHV��]XP�SURJUDPPLHUWHQ=HOOWRG�RGHU�$SRSWRVH��%LRHQHUJHWLVFK�JHVHKHQ�NRPPW�HV�LQ�GLHVHP�%HUHLFK]XU�UDVFKHQ�+\GURO\VH�YRQ�$73 XQG�3KRVSKRNUHDWLQ��=ZLVFKHQ�GHP��EHL�GHUIRNDOHQ� ,VFKlPLH� GHP� *HIlVVYHUVFKOXVV� XQPLWWHOEDU� QDFKJHVFKDOWHWHP*HZHEH� RGHU� .HUQ� �FRUH�� GHV� ,QIDUNWHV�� XQG� GHP� QRUPDO� GXUFKEOXWHWHP*HKLUQ� EHILQGHW� VLFK� GLH� 3HQXPEUD� �+DOEVFKDWWHQ��� 'LH� 3HQXPEUD� LVW� HLQH=RQH�� LQ� GHU� GHU� %OXWIOXVV� QXU�PRGHUDW� KHUDEJHVHW]W� LVW�� VR� GDVV� ]ZDU� GLHR[LGDWLYH�3KRVSKRU\OLHUXQJ�JHVW|UW�LVW�XQG�GLH�3URWHLQV\QWKHVH�JHKHPPW�LVW�HV� MHGRFK�� ]X� %HJLQQ�� QRFK� ]X� NHLQHU� VWUXNWXUHOOHQ� 6W|UXQJ� NRPPW�� 'HU
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=HOOWRG� VHOEVW� VWHOOW� GDV� (QGH� HLQHU� QHXURWR[LVFKHQ�� ]XP� 7HLOVHOEVWYHUVWlUNHQGHQ�PXOWLGLPHQVLRQDOHQ�.DVNDGH�GDU��DQ�GHUHQ�$QIDQJ�GHUUDVFKH�$73�9HUEUDXFK�DP�%HJLQQ�HLQHU�,VFKlPLH�VWHKW��:LFKWLJ�LVW�LQ�GLHVHP=XVDPPHQKDQJ� GLH� 'LIIHUHQ]LHUXQJ� +\SR[LH� YV�� ,VFKlPLH�� +\SR[LH� DOOHLQHI�KUW� ZHVHQWOLFK� ODQJVDPHU� ]XP� $73� $EIDOO� XQG� =HOOWRG� DOV� ,VFKlPLH�� ,P*HKLUQ� VLQG�� ZLH� LQ� DQGHUHQ� 2UJDQHQ� DXFK�� ]DKOUHLFKH� 6WRIIZHFKVHOZHJH$73�DEKlQJLJ� �VLHKH� 7DEHOOH� ���� 8QWHUVFKLHGHQ� ZHUGHQ� PXVV� KLHUEHL]ZLVFKHQ� $NWLYLHUXQJVPHWDEROLVPXV� XQG� UHVLGXDOHP� 6WUXNWXUPHWDEROLVPXV�ZHQQ�GLH�V\QDSWLVFKH�$NWLYLWlW�HUORVFKHQ�LVW�%HUHLWV� ZHQLJH� 0LQXWHQ� HLQHU� +\SR[LH� RGHU� ,VFKlPLH� I�KUHQ� ]X� NOLQLVFKHQ$XVIDOOVV\PSWRPHQ��/lKPXQJV]HLW��XQG�GDV�,QWHUYDOO��LQQHUKDOE�GHVVHQ�HLQHNRPSOHWWH�5HVWLWXWLRQ�P|JOLFK�LVW��E]Z��QDFK�GHU�HV�]X�LUUHYHUVLEOHQ�6FKlGHQNRPPW� �:LHGHUEHOHEXQJV]HLW�� LVW� NXU]� XQG� GLH� (UKROXQJV]HLW� �=HLW�� GLH� I�UHLQH� Y|OOLJH� (UKROXQJ� EHQ|WLJW� ZLUG�� LVW� ODQJH�� (LQLJH� JHVFKlW]WHJHZHEHVSH]LILVFKH�+\SR[LH]HLWHQ�VLQG�LQ�7DEHOOH���]XVDPPHQJHVWHOOW�
7DEHOOH�� +\SR[LH]HLWHQ�YHUVFKLHGHQHU�*HZHEH

/lKPXQJV]HLW :LHGHUEHOHEXQJV]HLW (UKROXQJV]HLW*HKLUQ �����V �����PLQ� �����K0XVNXODWXU ���PLQ� ��K "1LHUH�/HEHU ���PLQ� ����K ������K+HU] ����PLQ� ������PLQ� ������K
=XQlFKVW�NRPPW�HV�LP�*HKLUQ�]X�HLQHU�VHOHNWLY�QHXURQDOHQ�1HNURVH��VSlWHUZHUGHQ� DXFK� QLFKW� QHXURQDOH� =HOOHQ� ZLH� $VWUR]\WHQ RGHU� (QGRWKHO]HOOHQJHVFKlGLJW�� 8QWHUVFKLHGHQ� ZLUG� ]ZLVFKHQ� JOREDOHU� XQG� IRNDOHU� ,VFKlPLH�ZlKUHQG� GLH� JOREDOH� ,VFKlPLH� DP� HKHVWHQ� HLQHP� +HU]�.UHLVODXIVWLOOVWDQGHQWVSULFKW�� EHWULIIW� HLQH� IRNDOH� ,VFKlPLH� QLFKW� GDV� JHVDPWH�*HKLUQ�� VRQGHUQQXU�GDV�HLQHP�*HIl��QDFKJHVFKDOWHWH�3DUHQFK\P�
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7DEHOOH� � $73�DEKlQJLJH� 6WRIIZHFKVHOZHJH� �PRG�� QDFK� +RFKDFKND� XQG� :HOVK� ����
JHVFKlW]WHU�$73�9HUEUDXFK�LQ��PRO�J�K1D�.�$73DVH��&D�$73DVH ����FD��������%LRV\QWKHVH3URWHLQH��,PSRUW�XQG�)DOWXQJ�/LSLGH.RKOHQVWRIIH1XNOHLQVlXUHQ

�������

6\QDSWLVFKH�hEHUWUDJXQJ9HVLNHOH[R]\WRVH1HXURWUDQVPLWWHUV\QWKHVH��DXIQDKPHD[RQDOHU�7UDQVSRUW
"

0HWDEROLVPXV3URWHLQDEEDX��9�D����6�3URWHDVRP�'1$�5HSDUDWXU�XQG�3$53+LW]HVFKRFNSURWHLQH
��

3KRVSKRU\OLHUXQJ�6LJQDOWUDQVGXNWLRQ "+DUQVWRIIV\QWKHVH �*OXFRQHRJHQHVH ��
7DEHOOH����'LH�GLIIHUHQWLHOOH�5ROOH�GHU�HLQ]HOQHQ�3DUDPHWHU�LVW�LQ�1HXURQHQ�LP�HLQ]HOQHQ�QLFKWXQWHUVXFKW� ZRUGHQ�� 'LH� DQJHJHEHQHQ� :HUWH� VWHOOHQ� 6FKlW]XQJHQ� DXV� XQWHUVFKLHGOLFKHQ0RGHOOHQ� GDU�� ,Q� GHU� 3URWHLQV\QWKHVH� ZHUGHQ� SUR� $PLQRVlXUHUHVW� HLQ� $73 XQG� �� *730ROHN�OH� YHUEUDXFKW�� LP� 3URWHLQNDWDEROLVPXV� ZHUGHQ� ]XU� 8ELTXLWLQ\OLHUXQJ� SUR� 3URWHLQ� �0ROHN�OH�$73�YHUEUDXFKW��3$53��3RO\�$'3�5LERVH��3RO\PHUDVH�

'DXHUW� GLH� ,VFKlPLH� ]X� ODQJH�� VFKUHLWHW� GHU� =HOOWRG� IRUW�� DXFK� ZHQQ� HV� ]XHLQHU�5HSHUIXVLRQ�NRPPW��'HU�HQWVFKHLGHQGH�)DNWRU�LVW�KLHUEHL�GLH�=HLW��ZDVGXUFK�GLH�EHHLQGUXFNHQGH�=HLWDEKlQJLJNHLW�GHU�(IIHNWLYLWlW�GHU�7KURPERO\VHEHLP�+HU]LQIDUNW�XQG�6FKODJDQIDOO� XQWHUVWULFKHQ�ZLUG�� ,Q�$EELOGXQJ��� LVW� GLHQHXURWR[LVFKH�.DVNDGH�EHL�GHU�,VFKlPLH�QRFKPDOV�GDUJHVWHOOW�
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9HUVDJHQ �GHV* OXWDP DWXSWDNHV

$73�$EID OO
9HUVDJHQ �GHU1 D�. �$73DVH 9HUVDJHQ �GHU&D�$73DVH
'HSRODULVDWLRQ

$]LGRVH
* OXWDP DW
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$NWLYLHUXQJ �YRQ126/LSDVHQ3URWHDVHQ1XNOHDVHQ
)UHLH �5DGLNDOH

5HSHUIX VLRQ
=\WRNLQH
,QIODPP DWLRQ

=(//72'

10'$ �5
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$EELOGXQJ�� 1HXURWR[LVFKH�.DVNDGH�EHLP�LVFKlPLVFKHQ�+LUQVFKDGHQ
�PRG��QDFK�GH�.H\VHU�� �

'XUFK�GLH�,VFKlPLH�NRPPW�HV�LP�*HKLUQ��LP�(UPDQJHOXQJ�YRQ�JO\NRO\WLVFKHQ�5HVHUYHQ��]XHLQHP�9HUEUDXFK�YRQ�$73 LQQHUKDOE�ZHQLJHU�0LQXWHQ��'D�]DKOUHLFKH�,RQHQSXPSHQ�$73�DEKlQJLJ�DUEHLWHQ��NRPPW�HV�GDUDXIKLQ�]X�HLQHU�IHKOHQGHQ�5HSRODULVDWLRQ�GHU�1HXURQHQ�XQG$QVWLHJ�YRQ�.DOLXP ��&DOFLXP XQG�*OXWDPDW LP�([WUD]HOOXOlUUDXP��'LHVH�'HSRODULVDWLRQ�XQGIHKOHQGHU�*OXWDPDWXSWDNH�VWLPXOLHUW�HLQHUVHLWV�VSDQQXQJVDEKlQJLJH�,RQHQNDQlOH�XQGGHSRODULVLHUW�GLH�=HOOHQ�ZHLWHU��'HSRODULVDWLRQ�HQWIHUQW�GHQ�0J ���%ORFN�DQ�10'$�5H]HSWRUHQXQG�DNWLYLHUW�GLHVH�GDGXUFK��'DV�HUK|KWH�LQWUD]HOOXOlUH�&DOFLXP�DNWLYLHUW�PHKUHUH6WRIIZHFKVHOZHJH��GLH�OHW]WHQGOLFK�]X�HLQHU�(UK|KXQJ�YRQ�QHXURWR[LVFKHQ�IUHLHQ�5DGLNDOHQXQG�$NWLYLHUXQJ�YRQ�1XNOHDVHQ��/LSDVHQ�XQG�3URWHDVHQ�I�KUW��.RPPW�HV�]X�5HSHUIXVLRQ�ZLUG�GLHVHU�Ä%XUVW³�YRQ�IUHLHQ�5DGLNDOHQ�QRFK�YHUVWlUNW�XQG�GDV�*HZHEH�ZLUG�]XVlW]OLFK�YRQHLQHU�LQIODPPDWRULVFKHQ�5HDNWLRQ��Y�D��/HXNR]\WHQ �(QGRWKHOLQWHUDNWLRQ�LQ�GHU0LNUR]LUNXODWLRQ��JHVFKlGLJW�
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��/LWHUDWXU�EHUVLFKW
+\SR[LHWROHUDQ]��DP�*HKLUQ�DOV�0RGHOO�HUVW�VHLW�HLQLJHQ�-DKUHQ�HWDEOLHUW�� LVWHLQ� 3KlQRPHQ�� ZHOFKHV� GHU]HLW� LQWHQVLY� *HJHQVWDQG� LQ� GHU+\SR[LHIRUVFKXQJ� LVW�� %HJLQQHQG� YRQ� UHLQ� SKlQRPHQRORJLVFKHU%HVFKUHLEXQJ��KDEHQ�VLFK�GLH� ,QKDOWH� LQ�GHQ� OHW]WHQ�-DKUHQ�]XQHKPHQG�DXIGLH� %HVFKUHLEXQJ� GHU� ]XJUXQGHOLHJHQGHQ� 0HFKDQLVPHQ�� YRU� DOOHP� DXIJHQHWLVFKHU�XQG�PROHNXODUHU�(EHQH�YHUVFKREHQ��,P�IROJHQGHQ�VROO�VXEMHNWLYYHUVXFKW�ZHUGHQ��GHQ�GHU]HLWLJHQ�:LVVHQVVWDQG�]X�EHVFKUHLEHQ� LP�.RQWH[WGHU�GDUDXIIROJHQGHQ�(UJHEQLVVH�
����+\SR[LHWROHUDQ]�DP�+HU]HQ
(LQ� KHUDXVUDJHQGHV�0HUNPDO� YRQ�=HOOHQ��2UJDQHQ�XQG�2UJDQLVPHQ� LVW� GLH)lKLJNHLW�� GDV� LQWHUQH� ]HOOXOlUH� 0LOLHX� DQ� FKHPLVFKH� XQG� SK\VLNDOLVFKH9HUlQGHUXQJHQ� GHU� 8PZHOW� DQ]XSDVVHQ� RGHU� ]X� DGDSWLHUHQ�� 0LW� GLHVHU6WUDWHJLH� VLQG� =HOOHQ� LQ� GHU� /DJH�� 6WUHVVRUHQ� ]X� �EHUOHEHQ�� GLH� DQVRQVWHQOHWDOH�6FKlGHQ�YHUXUVDFKHQ�Z�UGHQ��'LHVHU�*HGDQNH�ZXUGH�HUVWPDOV�����IRUPXOLHUW����6DXHUVWRII��DOV�(OHNWURQHQJHEHU�GHU�R[LGDWLYHQ�3KRVSKRU\OLHUXQJ�GHU� ZHVHQWOLFKHQ� ]HOOXOlUHQ� (QHUJLHTXHOOH�� VSLHOW� KLHUEHL� HLQH� EHVRQGHUH5ROOH�� =HOOHQ� N|QQHQ�� DEKlQJLJ� YRP� XPJHEHQGHQ� 6DXHUVWRIISDUWLDOGUXFN�HLQH� 9LHO]DKO� YRQ� 5HDNWLRQHQ� ]HLJHQ�� YRQ� 6WRIIZHFKVHO�� ELV� KLQ� ]X6WUXNWXUYHUlQGHUXQJHQ�� :lKUHQG� SK\ORJHQHWLVFK� lOWHUH� 2UJDQLVPHQ�� ZLH6FKLOGNU|WHQ� RGHU� EHVWLPPWH� )LVFKH� NRQVWLWXWLRQHOO� HLQH� KRKH� 5HVLVWHQ]JHJHQ�EHU� +\SR[LH� EHVLW]HQ�� NRPPW� HV� EHL� GHQ� PHLVWHQ� 6lXJHWLHUHQ�DEKlQJLJ�YRQ�$OWHU�XQG�7HPSHUDWXU��QDFK�HLQHU�$QR[LH]HLW�YRQ������0LQXWHQLQ� GHQ� PHLVWHQ� 2UJDQHQ�� YRU� DOOHP� DEHU� LP� *HKLUQ�� /HEHU� XQG� +HU] ]XLUUHYHUVLEOHQ�6FKlGHQ�%HL� HLQHU� +\SR[LH� RGHU� ,VFKlPLH�� EHVLW]W� GHU� 2UJDQLVPXV� PLQGHVWHQV� �SK\VLRORJLVFKH� $GDSWDWLRQVPHFKDQLVPHQ�� XP� GDV� 9HUKlOWQLV� ]ZLVFKHQ6DXHUVWRIIDQJHERW�XQG�9HUEUDXFK�]X�UHJXOLHUHQ���� 6DXHUVWRIIVHQVLEOH� 1HXURQHQ� LP� *ORPXV� GHU� .DURWLVELIXUNDWLRQ� VLQG� GLHGRSDPLQHUJHQ� $IIHUHQ]HQ� GHV� ,;�� XQG� ;�� +LUQQHUYHQ� XQG� YHUPLWWHOQ� HLQHQ
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$EIDOO� GHV� DUWHULHOOHQ� S2� �EHU� GHQ� 1XFOHXV� WUDFWXV� VROLWDULXV� DQ� ]HQWUDOHV\PSDWKLVFKH� .HUQH� LP� +LUQVWDPP�� hEHU� GHQ� 7UDFWXV� EXOERVSLQDOLV� LQ� GHULQWHUPHGLRODWHUDOHQ� 6lXOH� I�KUHQ� (IIHUHQ]HQ� SUlJDQJOLRQlUHU� V\PSDWKHUJHU1HXURQH� ]X� GHQ� V\PSDWKLVFKHQ� *DQJOLHQ�� ZR� VLH� DXI� SRVWJDQJOLRQlUHV\PSDWKLVFKH� 1HUYHQ� XPJHVFKDOWHW� ZHUGHQ�� GLH� ]XU� $NWLYLHUXQJ� GHU0RWRQHXURQH�GHV�NDUGLRYDVNXOlUHQ�XQG�SXOPRQDOHQ�6\VWHPV�I�KUW��ZDV�VLFKNOLQLVFK� LQ� HUK|KWHU� +HU]�� XQG� $WHPIUHTXHQ]� ]HLJW� �K\SR[LF� YHQWLODWRU\UHVSRQVH����� 6DXHUVWRIIVHQVRUHQ� LQ� GHQ� 3XOPRQDUDUWHULHQ� XQG� �DUWHULROHQ� I�KUHQ� ]XHLQHU� 9DVRNRQVWULNWLRQ� XQG� SDVVHQ� VRPLW� GLH� 9HQWLODWLRQ� GHU� 3HUIXVLRQ� DQ�K\SR[LF�SXOPRQDU\�YDVRFRQVWULFWRU�UHVSRQVH���� 9(*) �YDVFXODU� HQGRWKHOLDO� JURZWK� IDFWRU�� ZLUG� LQ� YLHOHQ� *HIlVVHQ� XQG*HZHEHQ�QDFK�HLQHU�+\SR[LH�H[SULPLHUW�XQG�I�KUW�]X�HLQHU�$QJLRJHQHVH��YRUDOOHP�LP�+HU]�XQG�LP�6NHOHWWPXVNHO����� ,Q�GHU�1LHUHQDUWHULH�I�KUW�HLQ�$EVLQNHQ�GHV�S2� �EHU�GLH�)UHLVHW]XQJ�YRQ(U\WKURSRHWLQ LQQHUKDOE� YRQ� ZHQLJHQ� 6WXQGHQ� ELV� 7DJHQ� ]XP$XVVFKZHPPHQ� YRQ� (U\WKUR]\WHQ� DXV� GHP� .QRFKHQPDUN�� XP� GLH� $Q]DKOGHU�6DXHUVWRIIWUlJHU�LP�%OXW�]X�HUK|KHQ����(LQ�$EVLQNHQ�GHV�32� I�KUW�HEHQVR�LQQHUKDOE�YRQ�6HNXQGHQ�ELV�0LQXWHQ]X� HLQHU� 'LODWDWLRQ� YRQ� DUWHULROlUHQ� :LGHUVWDQGVJHIl�HQ�� $Q� GLHVHUK\SR[LVFKHQ� 9DVRGLODWLRQ VLQG� YHUPXWOLFK� $73�DEKlQJLJH� .��.DQlOH� �.$73�DQ� JODWWHQ� 0XVNHO]HOOHQ� GHU� *HIl�H�� 6WLFNVWRIIPRQR[\G� �12�� XQGP|JOLFKHUZHLVH�$GHQRVLQ EHWHLOLJW���'LHVH� �� SK\VLRORJLVFKHQ�0HFKDQLVPHQ� VLQG� VHLW� YLHOHQ� -DKUHQ�� Y�D�� LQ� GHUSK\VLRORJLVFKHQ�XQG�6SRUWPHGL]LQ�JXW�EHNDQQW��:HQQ�MHGRFK�GHU�$EIDOO�GHVS2� LP�DUWHULHOOHQ�%OXW�]X� UDVFK�RGHU�]X�VWDUN� LVW�RGHU�HV�]X�HLQHU�JOREDOHQ,VFKlPLH�NRPPW��ZHUGHQ�GLHVH�6\VWHPH�GHQ�DNXWHQ�6DXHUVWRIIPDQJHO�QLFKWDXVUHLFKHQG�NRPSHQVLHUHQ�N|QQHQ��,Q�GHQ�OHW]WHQ����-DKUHQ�ZXUGH�GHXWOLFK�GD��XQWHU�GLHVHQ�8PVWlQGHQ�TXDVL�DOV����0HFKDQLVPXV�HLQ]HOQH��DQVRQVWHQH[WUHP� K\SR[LHHPSILQGOLFKH� 2UJDQH� +\SR[LHWROHUDQ]� HQWZLFNHOQ� N|QQHQ�:LUG�HLQ�*HZHEH�KLHUEHL�HLQHU�NXU]]HLWLJHQ�+\SR[LH�DXVJHVHW]W��ZHOFKH�QRFK]X� NHLQHP� PRUSKRORJLVFKHQ� 6FKDGHQ� I�KUW�� VFKHLQHQ� VLFK� GLH� =HOOHQ� EHLHUQHXWHU�+\SR[LH� DQ� GLHVHQ�6WLPXOXV� ÄHULQQHUQ³� ]X� N|QQHQ�XQG� VLQG� LQ� GHU
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/DJH�� �EHU� ELVODQJ� QLFKW� JHQDXHU� JHNOlUWH� 0HFKDQLVPHQ� HLQHOlQJHUGDXHUQGH� +\SR[LH� PLW� HLQHP� ZHVHQWOLFK� JHULQJHUHP� RGHU� NHLQHP6FKDGHQ� ]X� �EHUOHEHQ�� (UVWH� V\VWHPDWLVFKH� $UEHLWHQ� KLHU]X� VWDPPHQ� DXVGHU�H[SHULPHQWHOOHQ�.DUGLRORJLH�
������([SHULPHQWHOOH�6WXGLHQ
5HLPHU� NRQQWH� ����� ]HLJHQ�� GD�� YLHU�� MH� ��� 0LQXWHQ� GDXHUQGH� (SLVRGHQP\RNDUGLDOHU� ,VFKlPLH� EHL�+XQGHQ� ]X� NHLQHP�NXPXODWLYHP�$73�$EIDOO� XQG]X� NHLQHP�0\RNDUGVFKDGHQ� I�KUWHQ�� ZRJHJHQ� ��� 0LQXWHQ� ,VFKlPLH� HLQHQPDVVLYHQ� =HOOXQWHUJDQJ� QDFK� VLFK� ]RJHQ��� ,Q� HLQHU� GDUDQ� DQVFKOLH�HQGHQ$UEHLW�� GLH� DOV� %HJLQQ� GHU� +\SR[LHWROHUDQ]IRUVFKXQJ� EH]HLFKQHW� ZHUGHQNDQQ��NRQQWH�JH]HLJW�ZHUGHQ��GD��SDUDGR[HUZHLVH�HLQH�.RQGLWLRQLHUXQJ�PLW��� MH� �� 0LQXWHQ� GDXHUQGHQ� 0\RNDUGLVFKlPLHQ� �GXUFK� 9HUVFKOX�� GHU.RURQDUDUWHULHQ�� YRU� HLQHU� ��� PLQ�WLJHQ� 0\RNDUGLVFKlPLH� QXU� ��� �� GHV=HOOVFKDGHQV� RKQH� 9RUEHKDQGOXQJ� ]HLJWHQ� ���� 'LHVHV� 3KlQRPHQ� ZXUGHIRUWDQ�ÄLVFKlPLVFKH�3UlNRQGLWLRQLHUXQJ³�RGHU�Ä+\SR[LHWROHUDQ]³�JHQDQQW�XQGNRQQWH� DXFK� LQ� YHUVFKLHGHQHQ� DQGHUHQ� *HZHEHQ�� ZLH� /HEHU������� /XQJH��'DUP���� 6NHOHWWPXVNHO������� 1LHUH�� VRZLH� YHUVFKLHGHQHQ� 6SH]LHV�� ZLH6FKZHLQHQ�� .DQLQFKHQ�� 5DWWHQ� XQG� LVROLHUWHQ� KXPDQHQ� .DUGLRP\R]\WHQJH]HLJW�ZHUGHQ�������'HU�SURWHNWLYH�(IIHNW� NRQQWH�GDEHL�GXUFK�KLVWRORJLVFKH�IXQNWLRQHOOH�XQG�ELRFKHPLVFKH�3DUDPHWHU�QDFKJHZLHVHQ�ZHUGHQ�+\SR[LHWROHUDQ]� DP� +HU]HQ� HQWZLFNHOW� VLFK� LQ� PLQGHVWHQV� ]ZHLYHUVFKLHGHQHQ� Ä)HQVWHUQ³�� ZHOFKH� VLFK� GXUFK� GHQ� ]HLWOLFKHQ� $EODXI� XQGP|JOLFKH�]XJUXQGHOLHJHQGHQ�0HFKDQLVPHQ�XQWHUVFKHLGHQ�ODVVHQ�(LQ� HUVWHV� =HLWIHQVWHU� ]HLJW� VLFK� NODVVLVFKHUZHLVH� LQ� HLQHP� ,QWHUYDOO� QDFKHLQLJHQ� 0LQXWHQ� ]ZLVFKHQ� ÄSUlNRQGLWLRQLHUHQGHU³� XQG� OlQJHUGDXHUQGHU,VFKlPLH�XQG�KlOW� I�U�ZHLWHUH��������0LQXWHQ��+LHUEHL�ZXUGH�Y�D�� GLH�5ROOHYRQ� $GHQRVLQ�5H]HSWRUHQ�� $73�DEKlQJLJHQ� .DOLXPNDQlOHQ� ����� XQG� +LW]H�6FKRFN�3URWHLQHQ��� XQWHUVXFKW��(LQ�]ZHLWHV��YHU]|JHUWHV�=HLWIHQVWHU�EHVWHKW�DEKlQJLJ�YRP�0RGHOO��QDFK�HWZD����6WXQGHQ�XQG�ELHWHW�I�U�FD������ZHLWHUH7DJH�HLQHQ� YHU]|JHUWHQ�6FKXW]��'LHVH�3KDVH� GHU� +\SR[LHWROHUDQ]� VFKHLQW�ZLH� GLH� NODVVLVFKHQ�6WUH�UHDNWLRQHQ� WUDQVVNULSWLRQHOO� UHJXOLHUW�� YRQ�GH�QRYR3URWHLQV\QWKHVH DEKlQJLJ�]X�VHLQ�������
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+\SR[LHWROHUDQ]� LVW� QLFKW� QXU� GXUFK� +\SR[LH� VHOEVW�� VRQGHUQ� DXFK� GXUFKDQGHUH� NDUGLDOH� 6WUHVVRUHQ�� ZLH� 9ROXPHQ�� RGHU� .DWHFKRODPLQLQIXVLRQ� ������$FHW\OFKROLQ�����LQIODPPDWRULVFKH�6WLPXOL�ZLH�=\WRNLQH GXUFK�(QGRWR[LQH�RGHU+\SHUWKHUPLH�+\SRWKHUPLH��������� LQGX]LHUEDU�
����� .OLQLVFKH�6WXGLHQ$XVJHKHQG� YRQ� GHQ� H[SHULPHQWHOOHQ� 'DWHQ�� GDXHUWH� HV� �VLFKHU� DXFKDXIJUXQG� HWKLVFKHU� hEHUOHJXQJHQ�� MHGRFK� ELV� ������ ELV� HUVWH� NOLQLVFKH+LQZHLVH��EHU� ,VFKlPLHWROHUDQ]�GHV�PHQVFKOLFKHQ�+HU]HQV�JH]HLJW�ZHUGHQNRQQWHQ�� <HOORQ HW� DO�� �� I�KUWH� ]ZHL� NXU]H�� MH� GUHL� 0LQXWHQ� GDXHUQGH0\RNDUGLVFKlPLHQ� YRU� HLQHU� OlQJHUGDXHUQGHQ� $ENOHPPXQJ� GHU.RURQDUDUWHULHQ� EHL� %\SDVVRSHUDWLRQHQ� GXUFK�� 7URW]� HLQHP� UDSLGHP� $73�$EIDOO� �LQ� GHU� 0\RNDUGELRSVLH�� LQ� GHU� SUlNRQGLWLRQLHUWHQ� *UXSSH�� ZDU� QDFKHLQHU����PLQ�WLJHQ��]ZHLWHQ�,VFKlPLH�GHU�$73 *HKDOW�K|KHU�DOV� LQ�GHU�QLFKWSUlNRQGLWLRQLHUWHQ�*UXSSH�%HL�3DWLHQWHQ�� GLH� LP�5DKPHQ�HLQHV�DRUWR�NRURQDUHQ�%\SDVVHV� LVFKlPLVFKSUlNRQGLWLRQLHUW�ZXUGHQ��NRQQWH�LQ�HLQHU�UDQGRPLVLHUWHQ�6WXGLH�HLQ�JHULQJHUHU7URSRQLQDQVWLHJ �DOV�+LQZHLV�I�U�0\RNDUG]HOOVFKDGHQ��JH]HLJW�ZHUGHQ����� ,QGHU� $UEHLW� YRQ� 0XVXPHFL� �� ZXUGHQ� WUDQVNUDQLHOOH� 'RSSOHUXQWHUVXFKXQJHQXQG� HLQH� QHXURSV\FKRORJLVFKH� 7HVWEDWWHULH� HLQEH]RJHQ�� 2EZRKO� EHLLQWHUPLWWLHUHQGHP�FRURQDUHQ�FODPSLQJ GLH�,VFKlPLH]HLWHQ�OlQJHU�ZDUHQ��NDPHV� QLFKW� ]X� PHKU� QHXURORJLVFKHQ� .RPSOLNDWLRQHQ�� $QGHUH� $UEHLWHQ�� GLHHEHQIDOOV� 3DWLHQWHQ� ZlKUHQG� %\SDVV�2SHUDWLRQHQ XQWHUVXFKWHQ�� NRQQWHQDXFK� GLH� 9HUEHVVHUXQJ� ZHLWHUHU� IXQNWLRQHOOHU� 3DUDPHWHU�� ZLH7KRUD[VFKPHU]HQ�� LVFKlPLVFKH� (.*�9HUlQGHUXQJHQ�� 9HQWULNHOPRWLOLWlW�(FKRNDUGLRJUDSKLH��XQG�/DNWDWSURGXNWLRQ�DOV�+LQZHLV�DXI�HLQHQ�JHULQJHUHQ0\RNDUG]HOOVFKDGHQ�QDFK�3UlNRQGLWLRQLHUXQJ�QDFKZHLVHQ�������:lKUHQG�GLHVH�NOLQLVFK�LQWHUYHQWLRQHOOHQ�$UEHLWHQ�PHWKRGHQEHGLQJW�YRU�DOOHPGDV� NXU]H� =HLWIHQVWHU� XQWHUVXFKWHQ�� NRQQWH� LQ� HLQHU� UHWURVSHNWLYHQ� $QDO\VHGHU�'DWHQ�HLQHU�JUR�HQ�7KURPERO\VH�6WXGLH������HUVWPDOV�JH]HLJW�ZHUGHQ�GD�� DXFK� 3DWLHQWHQ� PLW� HLQHU� SURGURPDOHQ� UHYHUVLEOHQ� 0\RNDUGLVFKlPLH�$QJLQD� SHFWRULV�� YRU� HLQHP� 0\RNDUGLQIDUNW� HLQHQ� J�QVWLJHUHQ� NOLQLVFKHQ9HUODXI��NOHLQHUH�,QIDUNWH��&.�$QVWLHJ��(.*�9HUlQGHUXQJHQ���HLQH�JHULQJHUH
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0RUWDOLWlWVUDWH� KDWWHQ� VRZLH� VHOWHQHU� HLQH� PDQLIHVWH� +HU]LQVXIIL]LHQ]� RGHU6FKRFN� HUOLWWHQ� ���� 'LHVH� (UJHEQLVVH� NRQQWHQ� GDUDXIIROJHQG� LQ� �� ZHLWHUHQlKQOLFKHQ�6WXGLHQ� EHVWlWLJW�ZHUGHQ� ������� $XFK� LQ� HLQHP�ZHLWHUHQ� KXPDQHQ2UJDQ� ]HLJWHQ� VLFK� QXQ� +LQZHLVH� I�U� +\SR[LHWROHUDQ]�� HLQ+HU]NUHLVODXIVWLOOVWDQG� GHV� 2UJDQVSHQGHUV� YRU� /HEHUWUDQVSODQWDWLRQHQEHHLQIOX�W� GLH� /HEHUIXQNWLRQ� QDFK� 7UDQVSODQWDWLRQ� QLFKW� XQJ�QVWLJ�� (V� VLQGVRJDU�VLJQLILNDQW�JHULQJHUH�/HEHUZHUWH��DOV�3DUDPHWHU�I�U�HLQHQ�K\SR[LVFKHQ/HEHUVFKDGHQ� LQ� GLHVHQ� 2UJDQHQ� QDFKZHLVEDU�� HLQ� %HIXQG� GHU� PLWK\SR[LVFKHU�3UlNRQGLWLRQLHUXQJ�GHU�PHQVFKOLFKHQ�/HEHU�YHUHLQEDU�LVW����
����+\SR[LHWROHUDQ]�DP�*HKLUQ
(QWVFKHLGHQGH�3DUDPHWHU� LQ� MHGHP�+\SR[LHWROHUDQ]PRGHOO� VLQG�GLH�$Q]DKO�'DXHU�XQG�$UW� GHV� ÄSUlNRQGLWLRQLHUHQGHQ³�6WLPXOXV�� GLH�'DXHU� GHU� ÄOHWDOHQ³RGHU� Ä7HVWLVFKlPLH³�� GDV� ]HLWOLFKH� ,QWHUYDOO� ]ZLVFKHQ�GHQ�EHLGHQ� ,VFKlPLHQVRZLH� GDV� YHUZHQGHWH� +\SR[LHPRGHOO� �JOREDOH� YV�� IRNDOH� ,VFKlPLH�� EUDLQVOLFH��=HOONXOWXU���:HLWJHKHQG�XQEHDFKWHW�ZXUGH�EHUHLWV������ZXUGH�LQ�HLQHPJOREDOHQ� +\SR[LHPRGHOO� +\SR[LHWROHUDQ]� DP� *HKLUQ� EHREDFKWHW� ���� ����ZXUGHQ� YRQ� 6FKXUU� HOHNWURSK\VLRORJLVFKH� +LQZHLVH� +\SR[LHWROHUDQ]� LPDNXWHQ�+LUQVFKQLWW�EHREDFKWHW�����$XFK�GLHVH�$UEHLW�IDQG�ZHQLJ�%HDFKWXQJ�
*OREDOH� ,VFKlPLH �� &$��3URWHNWLRQ%LV� KHXWH� GLH� JOREDOH� +\SR[LH� GDV� 0RGHOO�� DQ� GHP� GLH� PHLVWHQ8QWHUVXFKXQJHQ�]XU�+\SR[LHWROHUDQ]�HUIROJWHQ��'LH�HUVWHQ�V\VWHPDWLVFKHQ�LQYLYR� 8QWHUVXFKXQJHQ� HUVFKLHQHQ� ������ �� -DKUH� QDFK� GHQ� HUVWHQ8QWHUVXFKXQJHQ� DP� +HU]HQ�� � ,Q� HLQHP� JXW� HWDEOLHUWHQ� 7LHUPRGHOO� GHUJOREDOHQ� ,VFKlPLH� NRQQWHQ� .LWDJDZD HW� DO�� DQ� *HUELOV� �PRQJROLVFKH:�VWHQVSULQJPlXVH�� ]HLJHQ�� GDVV� ��� MHZHLOV� �� 0LQXWHQ� GDXHUQGH.RPSUHVVLRQHQ� GHU� $UWHULD� FDURWLV� FRPPXQLV �&&$2�� HLQHQ� 6FKXW]� YRQPHKU�DOV������JHJHQ�HLQH���0LQXWHQ�GDXHUQGH�,VFKlPLH����6WXQGHQ�VSlWHUHUEUDFKWHQ��'HU�6FKDGHQ�ZXUGH�KLHU���7DJH�VSlWHU�DQKDQG�GHU�=HOOGLFKWH�LQGHU� &$��5HJLRQ� GHV� +LSSRFDPSXV� EHXUWHLOW�� 'HU� 6FKXW]� ZDU� LQ� JHULQJHUHU$XVSUlJXQJ� DXFK� GXUFK� HLQH� HLQ]LJH� ,VFKlPLH� ��� RGHU� ��� 6WXQGHQ� ]XYRU
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LQGX]LHUEDU��QLFKW� MHGRFK��ZHQQ�GLH� ,VFKlPLH�QXU�HLQH�0LQXWH�GDXHUWH� ���� ,QHLQHU� GDUDXIIROJHQGHQ� $UEHLW� GHUVHOEHQ� $UEHLWVJUXSSH�� XQG� LQ� ]DKOUHLFKHQZHLWHUHQ�3XEOLNDWLRQHQ�NRQQWH�+\SR[LHWROHUDQ]� LP�JOHLFKHQ�0RGHOO�EHVWlWLJWZHUGHQ� XQG� DXFK� LQ� DQGHUHQ� +LUQUHJLRQHQ�� ZLH� LP� &RUWH[� XQG� LQ� GHQ%DVDOJDQJOLHQ� QDFKJHZLHVHQ�ZHUGHQ� ���� 'DV� $XVPD�� GHV� 6FKXW]HV� GXUFKHLQHQ�HQGRJHQHQ�0HFKDQLVPXV�ZLH�+\SR[LHWROHUDQ]�ZDU�EHHLQGUXFNHQG�XQG�EHUVWHLJW� GLH� PHLVWHQ� EHNDQQWHQ� SKDUPDNRORJLVFKHQ� QHXURSURWHNWLYHQ$QVlW]H��$X�HU� LP�KLVWRORJLVFKHQ�%LOG�ZDU� LQ� DQGHUHQ�8QWHUVXFKXQJHQ�GHUSURWHNWLYH�(IIHNW�DXFK�GXUFK�HLQH�9HUEHVVHUXQJ�YRQ�HOHNWURSK\VLRORJLVFKHQ3DUDPHWHUQ��������GXUFK�RQ�OLQH�9LGHRPLNURVNRSLH�PLW�VSDQQXQJVDEKlQJLJHQ)DUEVWRIIHQ� LQ� EUDLQ� VOLFHV� �7DJD�� 6KLPRML�� SHUV|QOLFKH� 0LWWHLOXQJ�� RGHUVHPLTXDQWLWDWLY�LQ�3DUHVHJUDGHQ��� QDFKZHLVEDU��+\SR[LHWROHUDQ]�]HLJWH�VLFK]XGHP��DOWHUVXQDEKlQJLJ��DXFK�LQ�lOWHUHQ�9HUVXFKVWLHUHQ�����8QNODU�EOHLEW�EHLGHQ�JOREDOHQ�,VFKlPLHPRGHOOHQ�ELVODQJ�MHGRFK��RE�GHU�KLVWRORJLVFKH�6FKXW]DXFK�]X�HLQHU�IXQNWLRQHOOHQ�%HVVHUXQJ�YRQ�KLSSRFDPSDOHQ�)XQNWLRQHQ��]�%�LQ�/HUQ�XQG�*HGlFKWQLVWHVWV�I�KUW��� �V�D��7DEHOOH����
)RNDOH�,VFKlPLH ��,QIDUNWYROXPHQUHGXNWLRQ$XFK�EHL�IRNDOHU�,VFKlPLH��GLH�VLFK�PHWKRGLVFK��NOLQLVFK�XQG�KLVWRORJLVFK�YRQGHU� JOREDOHQ� ,VFKlPLH� XQWHUVFKHLGHW� ���� NRQQWH� +\SR[LHWROHUDQ]� JH]HLJWZHUGHQ�� KLHU� DOOHUGLQJV� YRUZLHJHQG� LP� &RUWH[� XQG� ]X� HLQHP� JHULQJHUHQ$XVPD���������� �FD�����������6FKDGHQVUHGXNWLRQ��V�D��7DEHOOH���� ��$XFK� LPDNXWHQ� +LUQVFKQLWWPRGHOO� VRZLH� LQ� QHXURQDOHQ� =HOONXOWXUHQ� NRQQWH� EHLK\SR[LVFKHU� ����� XQG� SKDUPDNRORJLVFKHU� 3UlNRQGLWLRQLHUXQJ� �����+\SR[LHWROHUDQ]� JH]HLJW� ZHUGHQ�� ,Q� 7DEHOOH� �� VLQG� KLHU]X� HLQLJH� $UEHLWHQ]XVDPPHQJHVWHOOW�'HU� )UDJH� ZDUXP� 1HXURSURWHNWLRQ GXUFK� +\SR[LHWROHUDQ]� QDFK� JOREDOHU,VFKlPLH� GHXWOLFKHU� LVW� DOV� EHL� IRNDOHU� ,VFKlPLH�� GDQQ� GHU]HLW� QLFKWEHDQWZRUWHW� ZHUGHQ�� (LQH� (UNOlUXQJVP|JOLFKNHLW� N|QQWH� VHLQ�� GDVV+\SR[LHWROHUDQ]�HLQ�YRUZLHJHQG�QHXURQDOHV�3KlQRPHQ�LVW��6RPLW�Z�UGH�VLFKGLH� 3URWHNWLRQ� GHXWOLFKHU� LQ� 3DUDGLJPHQ� ]HLJHQ�� GLH� HLQHQ� YRUZLHJHQGQHXURQDOHQ�6FKDGHQ�LQGX]LHUHQ��$XFK�EHL�IRNDOHU�,VFKlPLH�]HLJWH�VLFK��GDVVGHU�6FKXW]�LP�&RUWH[ JU|VVHU�ZDU�DOV�LP�0DUNODJHU����



��/LWHUDWXU�EHUVLFKW ����+\SR[LHWROHUDQ]�DP�*HKLUQ

ZHLK ���� �

������0HFKDQLVPHQ
'LH� (QWZLFNOXQJ� YRQ� +\SR[LHWROHUDQ]� NDQQ� JURE� LQ� GUHL� 3KDVHQ� HLQJHWHLOWZHUGHQ��� ��,P�HUVWHQ�6FKULWW�NRPPW�HV�]XU�'HWHNWLRQ�GHV�6DXHUVWRIIPDQJHOVE]Z��GHU�,VFKlPLH��6LJQDOLQGXNWLRQ��� ,Q�HLQHP�]ZHLWHQ�6FKULWW�PX��GLH�=HOOHGDV� K\SR[LVFKH� 6LJQDO� HUNHQQHQ� XQG� XPVHW]HQ� �6LJQDOWUDQVGXNWLRQ�� XP� LQHLQHP� GULWWHQ� 6FKULWW� 7ROHUDQ]� HQWZLFNHOQ� ]X� N|QQHQ� �3URWHNWLRQ��� %LVODQJQLFKW�HLQGHXWLJ�JHNOlUW�LVW�KLHUEHL��ZLH�1HXURQHQ�+\SR[LH�GHWHNWLHUHQ�
0HFKDQLVPHQ�LQ�GHU�,QGXNWLRQVSKDVH:lKUHQG� GHU� 3UlNRQGLWLRQLHUXQJ� VFKHLQW� GLH� $NWLYLHUXQJ� YRQ� 10'$�5H]HSWRUHQ� ]ZLQJHQG� HUIRUGHUOLFK� ]X� VHLQ�� GD� GXUFK� *DEH� YRQ� 10'$�$QWDJRQLVWHQ�GLH�(QWZLFNOXQJ�GHU�+\SR[LHWROHUDQ]� LQ�YLYR��LQ�EUDLQVOLFHV XQGLQ� JHPLVFKWHQ� JOLDOHQ�QHXURQDOHQ�.XOWXUHQ� JHEORFNW� ZHUGHQ� NDQQ� ������� ZDVMHGRFK� QLFKW� LQ� DOOHQ� 0RGHOOHQ� EHVWlWLJW� ZHUGHQ� NRQQWH� ���� 10'$�5H]HSWRUDNWLYLHUXQJ� I�KUW� ]X� &DOFLXPHLQVWURP� XQG� $NWLYLHUXQJ� GHU&DOFLXP�&DOPRGXOLQ�DEKlQJLJHQ� QHXURQDOHQ� 12�6\QWKDVH�� 6RPLW� NRPPHQ&D�� XQG�12�DOV��VHFRQG�PHVVHQJHU��LQ�GHU�,QGXNWLRQVSKDVH�LQ�%HWUDFKW������1HXHUH� 8QWHUVXFKXQJHQ� ]HLJHQ�� GDVV� VLFK� GHU� 10'$�5H]HSWRU� �EHU3URWHLQH� ZLH� GHP� 36'���� RGHU� 6$3���� PLW� 3URWHLQNLQDVHQ DVVR]LLHUHQNDQQ���� ZDV� GLH� +\SRWKHVH� HU|IIQHW�� GDVV� GLH� ,QGXNWLRQV�� XQG7UDQVGXNWLRQVSKDVH�LQQHUKDOE�HLQHV�HLQ]LJHQ�JURVVHQ�0XOWLSURWHLQNRPSOH[HVDEODXIHQ�NDQQ�(LQH� ELVODQJ� ZHQLJ� EHDFKWHWH� +\SRWKHVH� LVW�� GDVV� P|JOLFKHUZHLVH� DXFKDQGHUH� ,RQHQNDQlOH�� GLH� VR]XVDJHQ� GLH� Ä6FKQLWWVWHOOH³� ]ZLVFKHQ� H[WUD�� XQGLQWUD]HOOXOlUHP� 0LOLHX� GDUVWHOOHQ�� HLQH� ZLFKWLJH� 5ROOH� VSLHOHQ� N|QQHQ�� 'LH/HLWIlKLJNHLW� YRQ� 1DWULXP�� XQG� .DOLXPNDQlOHQ� NDQQ� VLFK� DEKlQJLJ� YRP6DXHUVWRIISDUWLDOGUXFN�YHUlQGHUQ��GD��HV�EHL�+\SR[LH� ]X�HLQHP� UHGX]LHUWHQ$XVVWURP� YRQ� 1DWULXP XQG� (LQVWURP� YRQ� .DOLXP� NRPPW� XQG� VRPLW� GHUNRQVHNXWLYH� (QHUJLHYHUEUDXFK� GXUFK� GLH� 1D�.�$73DVH� UHGX]LHUW� ZHUGHQNDQQ�����8QNODU�EOHLEW�KLHUEHL��RE�GLHVH�9HUlQGHUXQJHQ�GXUFK�2��VHOEVW�RGHU
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GXUFK� DQGHUH�� VHNXQGlUH� 9RUJlQJH�� ZLH� $73�$EIDOO�� $QVWLHJ� YRQLQWUD]HOOXOlUHP�&D�� RGHU�S+�9HUlQGHUXQJHQ�DXVJHO|VW�ZHUGHQ�0HFKDQLVPHQ�LQ�GHU�7UDQVGXNWLRQVSKDVH'UHL�0ROHN�ONODVVHQ�VLQG�LQ�GHU�3KDVH�GHU�LQWUD]HOOXOlUHQ�6LJQDOWUDQVGXNWLRQDXI�PROHNXODUHU�XQG�JHQHWLVFKHU�(EHQH�YRQ�EHVRQGHUHP�,QWHUHVVH���� .LQDVHQ VLQG� 3URWHLQH�� ZHOFKH� GXUFK� 3KRVSKRU\OLHUXQJ GLH� $NWLYLWlWDQGHUHU�3URWHLQH� LQ�GHU� ,VFKlPLHWROHUDQ]� EHHLQIOXVVHQ� N|QQH� �������6LH� VLQGGDPLW� LGHDO� ]XU� LQWUD]HOOXOlUHQ� 6LJQDOWUDQVGXNWLRQ� DXI� PROHNXODUHU� XQGJHQHWLVFKHU�(EHQH�JHHLJQHW��GD�VLH�VRZRKO�GLH�$NWLYLWlW�YRQ�,RQHQNDQlOHQ�DOVDXFK���EHU�3KRVSKRU\OLHUXQJ� YRQ�7UDQVNULSWLRQVIDNWRUHQ GLH�*HQH[SUHVVLRQVWHXHUQ� N|QQHQ�� +\SR[LH�DEKlQJLJH� .LQDVHQ� RGHU� 6WLPXODWLRQ� GHU3URWHLQNLQDVH�& QDFK� $NWLYLHUXQJ� YRQ� $GHQRVLQUH]HSWRUHQ�� N|QQWHQ� VRPLWGLH� 6LJQDOH� VRZRKO� I�U� GLH� IU�KH� DOV� DXFK� GLH� VSlWH� +\SR[LHWROHUDQ]ZHLWHUOHLWHQ�(LQHU� +\SRWKHVH� YRQ� 6KDPORR� XQG� :LHORFK ]XIROJH� NRPPW� HV� ]X� HLQHUJHVW|UWHQ� SRVWK\SR[LVFKHQ� 6LJQDOWUDQVGXNWLRQ EHLVSLHOVZHLVH� GXUFKSHUVLVLWLHUHQGH� 3KRVSKRU\OLHUXQJ� YRQ� ,RQHQNDQlOHQ� RGHU� $NWLYLHUXQJ� YRQ7UDQVNULSWLRQVIDNWRUHQ�� 0|JOLFKHUZHLVH� QRUPDOLVLHUW� VLFK� GDV3KRVSKRU\OLHUXQJVPXVWHU� LQ� SUlNRQGLWLRQLHUWHQ� +LUQDUHDOHQ� QDFK� +\SR[LHUDVFKHU� ZLHGHU� XQG� WUlJW� VRPLW� ]X� HLQHU� UDVFKHUHQ� 1RUPDOLVLHUXQJ� GHUVHFRQG�PHVVHQJHU�6\VWHPH� EHL�� (LQH� SHUVLVWLHUHQGH�3KRVSKRU\OLHUXQJ� YRQ7\URVLQUHVWHQ�DQ�15��8QWHUHLQKHLWHQ�GHV�10'$�5H]HSWRUV�QDFK�+\SR[LH�LVWQDFK� HLQHU� YRUDQJHJDQJHQHQ�+\SR[LH� QLFKW� YRUKDQGHQ� ���� (LQH� YHUlQGHUWH3KRVSKRU\OLHUXQJ� � GHU� &DOFLXP�&DOPRGXOLQ� SURWHLQ� NLQDVH� ,, ���� $NWLYLHUXQJYRQ� 0$3�.LQDVHQ� �� RGHU� $3��� �� QDFK� 3UlNRQGLWLRQLHUXQJ� NRQQWH� DXFKQDFKJHZLHVHQ�ZHUGHQ�(5.�3URWHLQH�JHK|UHQ��ZLH�DXFK�S���]X�GHU�)DPLOLH�GHU�PLWRJHQ�DNWLYLHUWHQ3URWHLQNLQDVHQ� �0$3.�� ZHOFKH� LQ� NRPSOH[HQ� .DVNDGHQ7UDQVNULSWLRQVIDNWRUHQ RGHU� (OHPHQWH� GHU� 3URWHLQV\QWKHVHDSSDUDWHV� �ZLHGHQ� ,QLWLDWLRQVIDNWRU� H,)��(�� SKRVSKRU\OLHUHQ� N|QQHQ�� (5.�.LQDVHQ� XQG(5.�.LQDVHQ�.LQDVHQ�� DEHU� QLFKW� F�MXQ� 1�WHUPLQDOH� 3URWHLQNLQDVHQ� �-1.V�ZHUGHQ�QDFK�HLQHU� NXU]HQ� ,VFKlPLH�DNWLYLHUW�� QRUPDOLVLHUHQ�VLFK�QDFK�HLQHUOlQJHUGDXHUQGHQ� ,VFKlPLH� MHGRFK� UDVFKHU� ZLHGHU������� 'LH� $NWLYLHUXQJ� GHU
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(5.� ZlKUHQG� 3UlNRQGLWLRQLHUXQJ� LVW� YHUPXWOLFK� DXFK� 10'$ XQGP|JOLFKHUZHLVH� 12�DEKlQJLJ� ZlKUHQG� GLH� 3KRVSKDWLG\O�LQRVLWRO� ��NLQDVH�3,�.��� QLFKW�]X�EHWHLOLJW�VHLQ�VFKHLQW�(LQH�SHUVLVWLHUHQGH�$NWLYLHUXQJ�HLQHV�DQGHUHQ�9HUWUHWHUV�GHU�0$3�.LQDVHQ�GHU� F�-81� 1�WHUPLQDOHQ� 3URWHLQNLQDVH� �-1.V�� NRQQWH� MHGRFK� QDFK3UlNRQGLWLRQLHUXQJ�QLFKW�QDFKJHZLHVHQ�ZHUGHQ�ZDV�P|JOLFKHUZHLVH�DXI�HLQHSURWHNWLYH� 5ROOH� GHU� (5.V� XQG� HLQH� VFKlGOLFKH� $NWLYLHUXQJ� GHU� -1.VKLQZHLVHQ�N|QQWH���
��� 7UDQVNULSWLRQVIDNWRUHQ ZDQGHUQ� QDFK� $NWLYLHUXQJ� LQ� GHQ� 1XNOHXV� HLQ�ELQGHQ�DQ�HLQH�'1$�.RQVHQVXVVHTXHQ]�XQG�DNWLYLHUHQ�GLH�7UDQVNULSWLRQ����(LQH� ZLFKWLJH� )XQNWLRQ� LQ� GHU� 6LJQDOWUDQVGXNWLRQ� XQG�P|JOLFKHUZHLVH� DXFKDOV�(IIHNWRUPHFKDQLVPHQ�NRPPW�7UDQVNULSWLRQVIDNWRUHQ�]X��GLH�LQ�)ROJH�YRQ+\SR[LH� RGHU� 5HR[\JHQDWLRQ� DNWLYLHUW� ZHUGHQ� N|QQHQ�� 6LQG� GLHVH7UDQVNULSWLRQVIDNWRUHQ�NRQVWLWXWLY�H[SULPLHUW��N|QQHQ�VLH�GDV�+\SR[LHVLJQDO�LQHLQH�JHQRPLVFKH�$QWZRUW�XPVHW]HQ��:HUGHQ�GDUDXIKLQ�*HQH�H[SULPLHUW��GLHZLHGHUXP� DOV� 7UDQVNULSWLRQVIDNWRUHQ� DJLHUHQ�� ZLH� GLHV� I�U� LPPHGLDWH� HDUO\*HQH ZLH� IRV XQG� MXQ GHU�)DOO� LVW�� N|QQHQ�VLH�PLWWHOV� LKUHU�*HQSURGXNWH� �F�)26��)26�%�E]Z��F�-81��-81�%�RGHU�-81�'��NDVNDGHQI|UPLJ�HLQH�JH]LHOWHQ]HOOW\SDEKlQJLJH� *HQH[SUHVVLRQ� YHUPLWWHOQ�� $VWURJOLlUH� =HOOHQ� XQG� DXFK1HXURQHQ� H[SULPLHUHQ� K\SR[LH�VHQVLEOH� 3URWHLQH�� ZLH� GHQ7UDQVNULSWLRQVIDNWRU�+,)�� �K\SR[LD�LQGXFLEOH�IDFWRU����� GHU�QDFK�$NWLYLHUXQJLP� =\WRVRO� LQ� GHQ� =HOONHUQ� WUDQVPLJULHUW�� XP� GRUW� GLH� 7UDQVNULSWLRQ� YRQYHUVFKLHGHQHQ� K\SR[LH�UHVSRQVLEOHQ� *HQHQ�� ]�%�� GHU� *O\FRO\VH�� *OXFRVH�7UDQVSRUWHUQ�RGHU�:DFKVWXPVIDNWRUHQ ZLH�9(*)�RGHU�)*)�]X�LQLWLLHUHQ������+,)��� ZLUG� QDFK� K\SR[LVFKHU� 3UlNRQGLWLRQLHUXQJ� DNWLYLHUW� �� XQGSKDUPDNRORJLVFKH� ,QGXNWLRQ� YRQ� +,)��� PLW� .REDOWFKORULG� RGHU'HVIHUULR[DPLQH� LVW� QHXURSURWHNWLY� ���� F�)26�� F�-81 VRZLH� 1)�N% VLQGZHLWHUH� %HLVSLHOH� YRQ� 7UDQVNULSWLRQVIDNWRUHQ�� GLH� PLW� +\SR[LHWROHUDQ]� LQ9HUELQGXQJ�JHEUDFKW�ZXUGHQ�������
��� ,PPHGLDWH� HDUO\� JHQHV� �ZLH� GHU� IRV�MXQ�.RPSOH[�� ZHUGHQ� QDFKYHUVFKLHGHQVWHQ� 6WLPXOL� UDVFK� XQG� WUDQVLHQW� H[SULPLHUW� XQG� N|QQHQ� VHOEVW
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ZLHGHU� DOV� 7UDQVNULSWLRQVIDNWRUHQ SURWHNWLYH� *HQH� DNWLYLHUHQ� ���%HLVSLHOVZHLVH�ELOGHQ���-81�0ROHN�OH�HLQHQ�SURWHNWLYHQ�$3���.RPSOH[�XQGDOV� +HWHURGLPHU� PLW� F�)26� HLQHQ� GHVWUXNWLYHQ� $3���.RPSOH[�� 'DVV� GLH$NWLYLHUXQJ� YRQ� $3���� ]�%�� GXUFK� 3UlNRQGLWLRQLHUXQJ� SURWHNWLY� VHLQ� NDQQ�ZXUGH�N�U]OLFK�QDFKJHZLHVHQ����
'LH�5ROOH�YRQ�IUHLHQ�5DGLNDOHQ��ZLH�12��QLWULF�R[LGH��6WLFNVWRIIPRQR[\G��DOVÄVHFRQG�PHVVHQJHU³� GHU� +\SR[LHWROHUDQ]� LVW� ZLGHUVSU�FKOLFK� E]Z�� HV� LVWXQNODU� LQ� ZHOFKHQ� 6FKULWWHQ� GHU� +\SR[LHWROHUDQ]� 12� HLQJUHLIW�� ,Q� HLQHP0RGHOO� PLW� QHRQDWDOHQ� 5DWWHQ� KDWWH� %ORFNDGH� GHU� QHXURQDOHQ� 12� NHLQHQ(LQIOXVV� DXI� K\SR[LVFKH� 3UlNRQGLWLRQLHUXQJ�� MHGRFK� %ORFNDGH� GHUHQGRWKHOLDOHQ�12�PLW�/�1LWURDUJLQLQH��/�1$������P|JOLFKHUZHLVH�DXFK�EHL�GHU3UlNRQGLWLRQLHUXQJ�PLW�/36�����12�N|QQWH�DXFK�DOV�(IIHNWRU�ZLUNHQ��+LQZHLVHI�U� HLQH� YHUPLQGHUWH� 12�3URGXNWLRQ� LP� SUlNRQGLWLRQLHUWHQ� *HKLUQ� ZXUGHQGLVNXWLHUW����+\SR[LVFKH�3UlNRQGLWLRQLHUXQJ�LQ�EUDLQ�VOLFHV�NRQQWH�GXUFK�12�'RQRUHQ� VLPXOLHUW� ZHUGHQ� XQG� GXUFK� 12�,QKLELWRUHQ� JHEORFNW� ZHUGHQ� ���$XFK�LP�6NHOHWWPXVNHO�ZXUGH�HLQH�12�DEKlQJLJH�3UlNRQGLWLRQLHUXQJ�JH]HLJW���
%LRFKHPLVFK�HQHUJHWLVFKH�+\SRWKHVH,Q� YLYR 0RGHOOH� ]HLJWHQ�� GD��HV� LQ� SUlNRQGLWLRQLHUWHQ�+LUQDUHDOHQ� ]X� HLQHPODQJVDPHUHQ� LQWUD]HOOXOlUHP� 6DXHUVWRIIDEIDOO� XQG� HV� GDPLW� ]X� HLQHUYHU]|JHUWHQ� $73�'HSOHWLRQ� NRPPW� ������� DOOHUGLQJV� VFKHLQW� GLH� DQR[LVFKH'HSRODULVDWLRQ ���� DOV� 0DUNHU� I�U� GHQ� QHXURQDOHQ� (QHUJLHVWDWXV� QDFK3UlNRQGLWLRQLHUXQJ� QLFKW� YHU]|JHUW� ]X� VHLQ�� ]XPLQGHVW� LQ� DNXWHQ+LUQVFKQLWWHQ���� 3RVWK\SR[LVFKH� 1$'+�$QVWLHJH� ]HLJHQ� HLQH� 6W|UXQJ� GHUR[LGDWLYHQ� 3KRVSKRU\OLHUXQJ �.RPSOH[� ,�� DQ� XQG� VLQG� QDFK3UlNRQGLWLRQLHUXQJ�UHGX]LHUW��������'LH�]XJUXQGHOLHJHQGHQ�0HFKDQLVPHQ�VLQGXQNODU��0|JOLFKHUZHLVH�NRPPW�HV� LQ�SUlNRQGLWLRQLHUWHQ�+LUQDUHDOHQ�]X�HLQHUYHUPLQGHUWHQ� ,QDQVSUXFKQDKPH� YRQ� HQGHUJRQLVFKHQ� 3UR]HVVHQ� �SLORW�OLJKW+\SRWKHVH ���
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0HFKDQLVPHQ�LQ�GHU�(IIHNWRUSKDVH,P� SUlNRQGLWLRQLHUWHQ� *HKLUQ� NRPPW� HV� ]X� HLQHU� YHUPLQGHUWHQSRVWK\SR[LVFKHQ� )UHLVHW]XQJ� YRQ� IUHLHQ� 5DGLNDOHQ� DOV� P|JOLFKHQ6FKDGHQVPHGLDWRUHQ��ZDV�YHUHLQEDU�LVW�PLW�HLQHU�,QGXNWLRQ�YRQ�DQWLR[LGDWLYHQ6\VWHPHQ� ������� 1DFK� 3UlNRQGLWLRQLHUXQJ� NRQQWHQ� EHL� *HUELOV� LP� JOREDOHQ+\SR[LHPRGHOO� UHGX]LHUWH� 0DUNHU� I�U� R[LGDWLYHQ� '1$� XQG� 3URWHLQVFKDGHQEHREDFKWHW� ZHUGHQ���� .HLQHQ� (LQIOXVV� DXI� GLH� (QWZLFNOXQJ� GHU+\SR[LHWROHUDQ]� KDEHQ� V\VWHPSK\VLRORJLVFKH� 3DUDPHWHU� ZLH� 7HPSHUDWXURGHU�9HUlQGHUXQJHQ�LP�]HUHEUDOHQ�%OXWIOXVV�������������$P� +HU]HQ� ZXUGH� GLVNXWLHUW�� RE� +\SR[LHWROHUDQ]� DXFK� GXUFK� 5HNUXWLHUXQJYRQ�.ROODWHUDONUHLVOlXIHQ DOOHLQH�HUNOlUW�ZHUGHQ�NDQQ��$P�*HKLUQ�VLQG�KHU]XELVODQJ�NHLQH�8QWHUVXFKXQJHQ�EHNDQQW�1HXHUH�(UJHEQLVVH�ZHLVHQ�DXI�HLQH�JURVVH�%HGHXWXQJ�GHU�0LNUR]LUNXODWLRQ LQGHU� ,VFKlPLHWROHUDQ]� KLQ�� 'LH� 0LNUR]LUNXODWLRQ� LVW� LQ� K\SR[LH��WROHUDQWHQ�5DWWHQ� HUKDOWHQ�� P|JOLFKHUZHLVH� GXUFK� DQWL�LQIODPPDWRULVFKH� RGHUDQWLR[LGDWLYH�(LQIO�VVH� DXI� GLH� /HXNR]\WHQ�(QGRWKHO�,QWHUDNWLRQ �� XQG�DXFKHLQH� 5ROOH� GHU� HQGRWKHOLDOHQ� ,VRIRUP� GHU� 12�6\QWKDVH� NRQQWH� JH]HLJWZHUGHQ���'LH�PROHNXODUHQ�0HFKDQLVPHQ�GHU� ,QGXNWLRQV��XQG�7UDQVGXNWLRQVSKDVH�EHL+\SR[LHWROHUDQ]� VLQG� ELVODQJ� HUVW� DQVDW]ZHLVH� YHUVWDQGHQ�� 'HU� ]HLWOLFKH9HUODXI� KLQJHJHQ� ELV� ]XU� (IIHNWRUSKDVH�� DOVR� GHU� HLJHQWOLFKHQ� (QWZLFNOXQJYRQ� +\SR[LHWROHUDQ]�� LVW� KLQJHJHQ� LQ� ]DKOUHLFKHQ� 8QWHUVXFKXQJHQ� JH]HLJWZHUGHQ��ZREHL�VLFK�HLQ�JHPHLQVDPHV�0XVWHU�HUNHQQHQ� OlVVW�DQDORJ�]X�GHU6LWXDWLRQ� DP�+HU]HQ�� ODVVHQ� VLFK� DXFK�DP�*HKLUQ� �� ]HLWOLFK� XQG�PROHNXODUXQWHUVFKLHGOLFKH�,QWHUYDOOH�RGHU�=HLWIHQVWHU�DEJUHQ]HQ�
Ä)U�KHV³�=HLWIHQVWHU,Q� HLQHU� IU�KHQ� $EZHKUSKDVH� �FD�� �� ± ��� 0LQXWHQ�� YHUVXFKHQ� =HOOHQP|JOLFKHUZHLVH� GXUFK� 5HGXNWLRQ� YRQ� HQHUJLHLQWHQVLYHQ6WRIIZHFKVHOYRUJlQJHQ� XQG� 9HUZHQGXQJ� YRQ� DOWHUQDWLYHQ� (QHUJLHTXHOOHQZLH� GHU�*O\FRO\VH GDV� 9HUKlOWQLV� ]ZLVFKHQ� (QHUJLHYHUEUDXFK� XQG� $QJHERW
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ZLHGHUDQ]XSDVVHQ� ������ � 'LHVH� 3KDVH� ZXUGH� DOV� ÄNODVVLVFKH3UlNRQGLWLRQLHUXQJ³� EH]HLFKQHW� XQG� ]HLJW� VLFK� DXFK� LQ� YLYR� XQG� LQ� YLWUR DP*HKLUQ�'LH� 0HFKDQLVPHQ� GHU� NODVVLVFKHQ� 3UlNRQGLWLRQLHUXQJ� ZXUGHQ� YRUZLHJHQGYRQ� 3pUH]�3LQ]yQ DQ� EUDLQ�VOLFHV� XQWHUVXFKW�� &DOFLXPHLQVWURP� LVW� LQ� GHU,QGXNWLRQVSKDVH� HUIRUGHUOLFK� ���� 'LH� K\SR[LVFKH� 3UlNRQGLWLRQLHUXQJ� NDQQGXUFK� 12�'RQRUHQ� VLPXOLHUW� ZHUGHQ� XQG� GXUFK� 12�,QKLELWRUHQ� JHEORFNWZHUGHQ����(LQH�PD[LPDOH�3URWHNWLRQ�]HLJWH�VLFK� LP�+LUQVFKQLWW� �LQ� YLWUR�LQ� YLWUR�0RGHOO�XQG�LQ�GHU�.XOWXU�EHL�HLQHP�,QWHUYDOO�YRQ�����6WXQGHQ����%LV�YRU�NXU]HP�ZDU�QLFKW�NODU�RE�GDV�NXU]H�=HLWIHQVWHU�DXFK�EHL�IRNDO�IRNDOHU3UlNRQGLWLRQLHUXQJ� H[LVWLHUW���� 3HUp]�3LQ]RQ� ]HLJWH� MHGRFK�� GDVV� HLQH� �0LQXWHQ�GDXHUQGH�2NNOXVLRQ� GHU�$UWHULD� FDURWLV� FRPPXQLV� �&&$2��� QXU� ��0LQXWHQ�YRU����PLQ�WLJHU�&&$2�EHL�5DWWHQ LQ�YLWUR HLQH�6FKDGHQVUHGXNWLRQLQ�GHU�&$��5HJLRQ�YRQ��������QDFK�����7DJHQ��LQ�YLYR�LQ�YLWUR�0RGHOO�����GLH0HFKDQLVPHQ� GLHVHV� 6FKXW]HV� VLQG� MHGRFK� XQNODU�� ,Q� HLQHU� ZHJZHLVHQGHQ$UEHLW� YRQ� 6WDJOLDQR HW� DO�� NRQQWH� +\SR[LHWROHUDQ]� DXFK� LP� NXU]HQ��NODVVLVFKHP���=HLWIHQVWHU�DXFK�LQ�YLYR EHL�0lXVHQ��� LQ�QHXURQDOHQ�.XOWXUHQ�� XQG�DXFK�LQ�YLWUR DQ�K\SR[LVFKHQ�+LUQVFKQLWWHQ�EHREDFKWHW�ZHUGHQ�$GHQRVLQ XQG� GLH� $NWLYLHUXQJ� YRQ� $GHQRVLQUH]HSWRUHQ� VSLHOHQ�� ZLH� DP+HU]HQ�� DXFK� EHL� GHU� +\SR[LHWROHUDQ]� LP� *HKLUQ� HLQH� ZLFKWLJH� 5ROOH�$GHQRVLQ�$QWDJRQLVWHQ� VFKZlFKHQ� GHQ� (IIHNW� HLQHU� K\SR[LVFKHQ3UlNRQGLWLRQLHUXQJ� DE�� $JRQLVWHQ� RGHU� +HPPHU� GHU$GHQRVLQZLHGHUDXIQDKPH� KLQJHJHQ� YHUVWlUNHQ� VLH�� 'HU$GHQRVLQPHFKDQLVPXV� NRQQWH� LQ� YLYR� �������� LQ� EUDLQ� VOLFHV� ��� XQG� LQQHXURQDOHQ� .XOWXUHQ� �� JH]HLJW� ZHUGHQ�� $GHQRVLQ� VHOEVW� ]HLJWQHXURSURWHNWLYH (LJHQVFKDIWHQ�LQ�YLYR���� XQG�LQ�QHXURQDOHQ�.XOWXUHQ���������$73�DEKlQJLJH�.DOLXPNDQlOH� �.$73�� |IIQHQ� VLFK� EHL� $73�$EIDOO� XQG� I�KUHQVR� ]X� HLQHU� +\SHUSRODULVDWLRQ�� 'LHV� N|QQWH� HLQH� HLQIDFKH� (UNOlUXQJ� I�U3URWHNWLRQ�LP�IU�KHQ�=HLWIHQVWHU�ELHWHQ��VRODQJH�$73�QRFK�HUQLHGULJW� LVW�� WULWWGXUFK� GLH� +\SHUSRODULVDWLRQ� HLQ� ÄVSLNH� DUUHVW³� GXUFK� +HPPXQJ� GHUVSDQQXQJVDEKlQJLJHQ� ,RQHQNDQlOH� HLQ�� 'LH� =HOOH� GHSRODULVLHUW�� XQGYHUEUDXFKW� NHLQH� (QHUJLH�� XP� �EHU� GLH� 1D�.�$73DVH� GDV� 5XKHSRWHQ]LDO
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ZLHGHUKHU]XVWHOOHQ�� ,P� DNXWHQ� +LUQVFKQLWWPRGHOO� GHU� �NODVVLVFKHQ3UlNRQGLWLRQLHUXQJ�� NDQQ� 7ROHUDQ]� GXUFK� $JRQLVWHQ� YRQ� .$73 VLPXOLHUWZHUGHQ� XQG� K\SR[LVFKH� 3UlNRQGLWLRQLHUXQJ� GXUFK� $QWDJRQLVWHQ� �L�G�5�6XOIRQ\OKDUQVWRIIH ZLH� *OLEHQFODPLG RGHU� 7ROEXWDPLG�� ZHOFKH� PLW0HPEUDQSURWHLQHQ�LQWHUDJLHUHQ�XQG�GLH�.$73 KHPPHQ��JHEORFNW�ZHUGHQ�����0|JOLFK� LVW� DXFK� HLQH� $NWLYLHUXQJ� �EHU� HLQH� 3KRVSKRU\OLHUXQJ� GXUFK� GLH3URWHLQNLQDVH�&��REZRKO�HLQLJH�$XWRUHQ�KLHUI�U�NHLQH�+LQZHLVH�IDQGHQ���������'LH� $EKlQJLJNHLW� GHU� +\SR[LHWROHUDQ]� YRQ� GLHVHP� 0HFKDQLVPXV� NRQQWHDXFK�LQ�QHXURQDOHQ�.XOWXUHQ�JH]HLJW�ZHUGHQ�
Ä6SlWHV³�=HLWIHQVWHU�XQG�JHQRPLVFKH�0HFKDQLVPHQ(LQH� ]ZHLWH� 3KDVH�� RGHU� YHU]|JHUWH� +\SR[LHWROHUDQ]�� NDQQ� DOOJHPHLQ� DOV5HWWXQJVSKDVH��VDOYDJH��GHU�=HOOH�EH]HLFKQHW�ZHUGHQ��'LHVH�3KDVH�HQWVWHKWQDFK�������6WXQGHQ��KDW�LKU�0D[LPXP�YHUPXWOLFK�DP�������7DJ�XQG�QLPPW�DEGHP����7DJ�ZLHGHU�DE��������������$XFK� GLH� YHUPLQGHUWH� )UHLVHW]XQJ� YRQ� *OXWDPDW�� bQGHUXQJHQ� GHV� 51$�HGLWLQJV� ������� GHV� 10'$ 5H]HSWRUV� QDFK� 3UlNRQGLWLRQLHUXQJ� HUVFKHLQHQGHQNEDU��'LHVH�0HFKDQLVPHQ�N|QQWHQ�HLQH�SRVWLVFKlPLVFKH�hEHUDNWLYLHUXQJYRQ�10'$�5H]HSWRUHQ�YHUKLQGHUQ�����,Q�XQUHLIHQ�QHXURQDOHQ�.XOWXUHQ�NRPPWHV�QDFK�+\SR[LH�]XU�)UHLVHW]XQJ�YRQ�E)*) �EDVLF�)LEUREODVW�*URZWK�)DFWRU�DOV� P|JOLFKHQ� 0HGLDWRU� GHU� +\SR[LHWROHUDQ]� ���� LQ� *HKLUQHQ� YRQ� DGXOWHQ7LHUHQ�JLEW�HV�MHGRFK�GHU]HLW�NHLQH�E]Z��QHJDWLYH�+LQZHLVH�I�U�GLH�5ROOH�YRQ:DFKVWXPVIDNWRUHQ DOV�(IIHNWRUHQ�YRQ�+\SR[LHWROHUDQ]�����=DKOUHLFKH�+LQZHLVH�GHXWHQ�YLHOPHKU�GDUDXI�KLQ��GD��HV� LP�VSlWHQ�)HQVWHUGHU� +\SR[LHWROHUDQ]�� WUDQVVNULSWLRQHOO� UHJXOLHUW�� ]XU� JHQRPLVFK� JHVWHXHUWHQ9HUlQGHUXQJ�GHV�([SUHVVLRQVPXVWHUV�JDQ]HU�3URWHLQJUXSSHQ�NRPPW��8QNODULVW� ELVODQJ�� RE� GDEHL� QHXURWURSKH� RGHU� QHXURSURWHNWLYH� 3URWHLQH� YHUPHKUW�RGHU� SRWHQWLHOO� VFKlGOLFKH� 3URWHLQH� YHUPLQGHUW� H[SULPLHUW� RGHU� DNWLYGHJUDGLHUW�ZHUGHQ�
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+LW]HVFKRFNSURWHLQH
0HKUHUH� .DQGLGDWHQ� NRPPHQ� LQ� GHU� JHQRPLVFKHQ� 3KDVH� GHU+\SR[LHWROHUDQ]� LQ� )UDJH�� 0|JOLFK� HUVFKHLQW� GLH� ([SUHVVLRQ� YRQ� +LW]H�6FKRFN�3URWHLQHQ� �+63�V��� � 'LHVH� 3URWHLQIDPLOLH� ]HLJW� QHXURSURWHNWLYH(LJHQVFKDIWHQ�� YHUPXWOLFK� GXUFK� (OLPLQDWLRQ� YRQ� ZlKUHQG� RGHU� QDFK,VFKlPLH� GHQDWXULHUWHQ� 3URWHLQHQ�� +63�V� ZHUGHQ� LQ� HLQHP� =HLWUDKPHQH[SULPLHUW��LQ�GHP�DXFK�+\SR[LHWROHUDQ]�EHREDFKWHW�ZHUGHQ�NDQQ��+LQZHLVHJLEW�HV�I�U���������������� XQG�+63��������MHGRFK�YRUZLHJHQG�LQ�*OLD]HOOHQ�����8ELTXLWLQ�� HLQ� QLHGHUPROHNXODUHV� +63�� NRQQWH� LQ� GHU� &$��5HJLRQ� LP� ��6WXQGHQ� ,QWHUYDOO� QDFK� K\SR[LVFKHU� 3UlNRQGLWLRQLHUXQJ�� ��� 6WXQGHQ� QDFK7HVWLVFKlPLH�ZLHGHU�YHUPHKUW�QDFKJHZLHVHQ�ZHUGHQ������ ,QVJHVDPW�JLEW�HVMHGRFK� I�U� GLH� 5ROOH� GHU� +63�V�� PLW� ZHQLJHQ� $XVQDKPHQ��� QXU� LQGLUHNWH+LQZHLVH��=XGHP�WULWW�+\SR[LHWROHUDQ]�DXFK�XQDEKlQJLJ�YRQ�GHU�([SUHVVLRQYRQ�+63�V�DXI�������������0|JOLFK�HUVFKHLQW�DXFK�HLQH�%HWHLOLJXQJ�GHV�3URWR�2QNRJHQHV�F�-81��������GHV� DQWL�DSRSWRWLVFKHQ� 3URWHLQHV� %&/�� ��� RGHU� HLQHU� YHUPHKUWHQ([SUHVVLRQ�YRQ�DQWLR[LGDWLYHQ�3URWHLQHQ��ZLH�GHU�6XSHUR[LGGLVPXWDVH��62'������ 7UDQVJHQH� 0lXVH�� ZHOFKH� GLH� &X�=Q�62'� YHUPLQGHUW� H[SULPLHUHQ�]HLJHQ�YHUPLQGHUWH�7ROHUDQ]�JHJHQ�EHU�UHSHWLWLYHU�+\SR[LH� ����� �3�� LVW�HLQ7XPRU�6XSSUHVVRU�� GHU� YHUPXWOLFK� DOV� 7UDQVNULSWLRQVIDNWRU� ZLHGHUXP� GLH([SUHVVLRQ� HLQHU� 5HLKH� YRQ� DQGHUHQ� *HQHQ� UHJXOLHUW�� 3��� P51$� XQG3URWHLQ� ZLUG� QDFK� HLQHU� SUlNRQGLWLRQLHUHQGHQ� ,VFKlPLH� LQ� GHU� &$��5HJLRQKHUXQWHU�UHJXOLHUW�������9RUZLHJHQG�LQ�*OLD]HOOHQ�NRPPW�HV�QDFK�+\SR[LH�]XU([SUHVVLRQ� GHU� 3URWHLQ�GLVXOILGH� LVRPHUDVH �3',��� ZHOFKH� �EHU� XQEHNDQQWH0HFKDQLVPHQ�$SRSWRVH LQ�+LSSRFDPSXV�&$��1HXURQHQ�KHPPW������1DFK� HLQHU� ,VFKlPLH� ZHUGHQ� ]DKOUHLFKH� 3URWHDVHQ� DNWLYLHUW�� GLH� DQ� GHUIXQNWLRQHOOHQ� ,QDNWLYLHUXQJ� YRQ� 0HPEUDQUH]HSWRUHQ� XQG� LQWUD]HOOXOlUHQ3URWHLQHQ� XQG� 2UJDQHOOHQ� EHWHLOLJW� VLQG�� 2E� HLQ� YHUlQGHUWHV([SUHVVLRQVPXVWHU� YRQ� 3URWHDVHQ RGHU� GHUHQ� ,QKLELWRUHQ� EHL+\SR[LHWROHUDQ]�EHWHLOLJW� LVW�� LVW�ELVODQJ�LP�'HWDLO�XQNODU��DEHU�SODXVLEHO��'HU*HZHEVLQKLELWRU� GHU� 0DWUL[PHWDOORSURWHLQDVH��� �7,03���� ZLUG� QDFK
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+\SR[LHWROHUDQ]�YHUPHKUW�H[SULPLHUW���� XQG�DXFK�HLQH�GLIIHUHQWLHOOH�5ROOH�GHU3URWHDVH�7KURPELQ LQ�QLHGULJHQ�.RQ]HQWUDWLRQ�ZLUG�GLVNXWLHUW���������
1HXHUGLQJV� ZXUGH� YHUVXFKW�� PLWWHOV� VXEWUDNWLYHU� 9HUIDKUHQ� RGHU� VHULHOOHU$QDO\VH�GHU�*HQH[SUHVVLRQ �6$*(��GLH�NRPSOH[H�JHQHWLVFKH�$QWZRUW�QDFK3UlNRQGLWLRQLHUXQJ� ]X� HUIDVVHQ� ����� %LVODQJ� NRQQWHQ� GXUFK� GLHVH�9HUIDKUHQZHLWHUH� .DQGLGDWHQJHQH�� ZLH� GHU� *HZHEVLQKLELWRU� GHU� 0DWUL[�PHWDOORSURWHLQDVH����7,03����HUIDVVW�ZHUGHQ�����$EELOGXQJ���VWHOOW�GLH�GHU]HLW�YHUPXWHWHQ�0HFKDQLVPHQ�GHU�+\SR[LHWROHUDQ]GDU�� (LQH� /LWHUDWXU�EHUVLFKW� ]X� GHQ� YHUVFKLHGHQHQ� 0RGHOOHQ� GHU+\SR[LHWROHUDQ]�JHEHQ�GLH�7DEHOOHQ�����
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62'��7,03��,/����71)DOSKD�3',

=HLW��K�
10'$�5

7UDQVNULSWLRQVIDNWRUHQ.LQDVHQ

.$73$GHQRVLQ�5

$73ÈÈ

+\SR[LH

1D�&D

3

� ��
2)5 10'$�5�

10'$�5�3c ,QGXNWLRQ e 3URWHNWLRQd 7UDQVGXNWLRQ

+63��62'EFO��
,O����7,03

$EELOGXQJ�� 0HFKDQLVPHQ�GHU�,VFKlPLHWROHUDQ]

/HJHQGH��(LQ�NXU]HU�SUlNRQGLWLRQLHUHQGHU�LVFKlPLVFKHU�6WLPXOXV�I�KUW�]X�HLQHU�$NWLYLHUXQJGHV�10'$�5H]HSWRUV��'HU�$73�$EIDOO�DNWLYLHUW�LQQHUKDOE�GHV�NXU]HQ�=HLWIHQVWHUV�$73�DEKlQJLJH�.DOLXPNDQlOH�XQG�$GHQRVLQUH]HSWRUHQ�XQG�I�KUW�]X�HLQHU�+\SHUSRODULVDWLRQ�XQG1HXURSURWHNWLRQ�ZlKUHQG�HLQHU�GDUDXIIROJHQGHQ�,VFKlPLH��*OHLFK]HLWLJ�ZHUGHQ�.LQDVHQ�XQG7UDQV�NULSWLRQVIDNWRUHQ�DNWLYLHUW��GLH�GLH�*HQH[SUHVVLRQ�K\SR[LHDEKlQJLJHU�*HQHEHHLQIOXVVHQ�RGHU�GLH�3KRVSKRU\OLHUXQJ�YRQ�3URWHLQHQ�YHUlQGHUQ��:lKUHQG�HLQHU�]ZHLWHQ�OlQJHUGDXHUQGHQ�,VFKlPLH�I�KUW�HLQH�YHUlQGHUWH�=XVDPPHQVHW]XQJ�YRQ0HPEUDQUH]HSWRUHQ�RGHU�HLQ�HUK|KWHU�6SLHJHO�YRQ�$QWLR[LGDQWLHQ�]X�HLQHP�UHGX]LHUWHP6FKDGHQ�QDFK�,VFKlPLH��10'$ ��1�PHWK\O�'�DVSDUWDW��H[]LWDWRULVFKHU�1HXURWUDQVPLWWHU�$03$��DOSKD�DPLQR���K\GUR[\���PHWK\O���LVR[D]ROHSURSLRQDW��.�$73 ���$73�DEKlQJLJH.DOLXPNDQlOH��+63��+LW]HVFKRFNSURWHLQH��62'��6XSHUR[LGGLVPXWDVH��7,03����WLVVXHLQKLELWRU�RI�PHWDOORSURWHLQDVH��,/����,QWHUOHXNLQ����3',��SURWHLQ�GLVXOILGH�LVRPHUDVH��2)5�R[\JHQ�IUHH�UDGLFDOV��10'$�5��XQG�10'$�5�3��9HUlQGHUXQJ�YRQ�8QWHUHLQKHLWHQ�RGHU3KRVSKRU\OLHUXQJ�GHV�10'$�5H]HSWRUV�
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7DEHOOH�� 0HFKDQLVPHQ�GHU�,VFKlPLHWROHUDQ]
���,QGXNWLRQ ���7UDQVGXNWLRQ ��3URWHNWLRQ�XQG�)XQNWLRQ�10'$�5�������&D����12������$GHQRVLQ��.$73 ��

3URWHLQNLQDVHQ�HUN���

7UDQVNULSWLRQVIDNWRUHQ�-81�������1)�N%���+,)��������$3�������]LI����������
,PPHGLDWH�HDUO\�JHQHV�F�IRV ��
=\WRNLQH�,/�����71)�&HUDPLG����

+LW]HVFKRFNSURWHLQH�+63�� ���8ELTXLWLQ�����'LVXOILGH�,VRPHUDVH�����
$QWLR[LGDQWLHQ�62'��������0HWDOORWLRQHLQ�,,����

1HXURSURWHNWLRQ�7,03������
$QWL�DSRSWRWLVFK�EFO�� ���

/HJHQGH��V�D��$EN�U]XQJVYHU]HLFKQLV��10'$�5��10'$�5H]HSWRU�
3DUDNULQH�+\SRWKHVH:LH� NDQQ� QXQ� HLQH� PHKUHUH� 7DJH� GDXHUQGH� 1HXURSURWHNWLRQ� GXUFK*HQH[SUHVVLRQ� HUNOlUW� ZHUGHQ� "� 'LH� 7UDQVNULSWLRQ� XQG� 7UDQVODWLRQ� DOOHLQHGDXHUW� XQWHU� SK\VLRORJLVFKHQ� %HGLQJXQJHQ� QXU� HLQLJH� 6WXQGHQ�:DKUVFKHLQOLFK� VLQG� LQ� GHU� (IIHNWRUSKDVH� NDVNDGHQDUWLJ� PHKUHUH� =\NOHQKLQWHUHLQDQGHUJHVFKDOWHW��EHLVSLHOVZHLVH�GXUFK�GLH�([SUHVVLRQ�YRQ�,(*V��GLHVHOEVW� DOV� 7UDQVNULSWLRQVIDNWRUHQ VHNXQGlUH� .DQGLGDWHQJHQH� DNWLYLHUHQN|QQHQ�� (EHQIDOOV� P|JOLFK� HUVFKHLQHQ� �SDUDNULQH�� (IIHNWH� ]ZLVFKHQ$VWUR]\WHQ� XQG� 1HXURQHQ�� ,Q� *OLD]HOOHQ NRPPW� HV� QDFK� +\SR[LH� ]XU([SUHVVLRQ�YRQ��6WUHVVSURWHLQHQ��ZLH�GHU�3URWHLQ�GLVXOILGH� LVRPHUDVH��3',��ZHOFKH� DXI� &$��1HXURQHQ� DQWL�DSRSWRWLVFK� ZLUNW� � ����� (U\WKURSRHWLQ NDQQ
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QDFK� +\SR[LH�� +,)�DEKlQJLJ�� LQ� $VWUR]\WHQ H[SULPLHUW� ZHUGHQ� XQG� LVWQHXURSURWHNWLY���������
$OWHUQDWLYH�6WLPXOL�XQG�FKHPLVFK�SKDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ'D�HV�GXUFK�NXU]]HLWLJH�]HUHEUDOH�+\SR[LH�]X�HLQHU�9LHO]DKO�YRQ�VHNXQGlUHQ9HUlQGHUXQJHQ� ZLH� 3HULLQIDUNWGHSRODULVDWLRQHQ�� $QVWLHJ� YRQ� IUHLHQ5DGLNDOHQ��)UHLVHW]XQJ�YRQ�LQIODPPDWRULVFKHQ�=\WRNLQHQ�ZLH�71)�DOSKD RGHU,O�� RGHU�UHYHUVLEOHU�3URWHLQV\QWKHVHKHPPXQJ�NRPPW��ZXUGH�XQWHUVXFKW��REGLHVH� 6WLPXOL� LP� 6LQQH� HLQHV� 0HGLDWRUV� DOOHLQH� +\SR[LHWROHUDQ]� DXVO|VHQN|QQHQ������� RGHU� LP� 8PNHKUVFKOX�� GXUFK� ,QKLELWLRQ� GLHVHU� SXWDWLYHQ0HGLDWRUHQ� GLH� K\SR[LVFKH� 3UlNRQGLWLRQLHUXQJ� ZLHGHU� DXIJHKREHQ� ZHUGHQNDQQ� ���� � ,Q� SULPlU� QHXURQDOHQ� .XOWXUHQ� GHU� 5DWWH� NRQQWH� HLQH� K\SR[LVFKH3UlNRQGLWLRQLHUXQJ� GXUFK� 6DXHUVWRIIGHSULYDWLRQ DXFK� GXUFK� 71)�DOSKDHUUHLFKW� ZHUGHQ�� E]Z�� GXUFK� 71)�DOSKD� $QWLN|USHU� JHEORFNW� ZHUGHQ�� $OV�VHFRQG� PHVVHQJHU�� NRQQWH� LQ� GLHVHP� 0RGHOO� GDV� 6KLQJROLSLG� &HUDPLGLGHQWLIL]LHUW� ZHUGHQ� ����� 7ROHUDQ]� JHJHQ� IRNDOH� ,VFKlPLH� NDQQ� DXFK� GXUFKSUR�LQIODPPDWRULVFKH�6WLPXOL�ZLH�/36��/LSRSRO\VDFFDULGH��RGHU�/36�'HULYDWHLQGX]LHUW�ZHUGHQ��P|JOLFKHUZHLVH�12��QLWULF�R[LGH��YHUPLWWHOW� ������������ �$XFKGXUFK� HOHNWULVFKH� 6WLPXODWLRQ� GHV� 1XFOHXV� IDVWLJLL GHV� .OHLQKLUQHV� ��������GXUFK�SKDUPDNRJHQ�DXVJHO|VWH�HSLOHSWLVFKH�$QIlOOH�LQ�MXQJHQ�5DWWHQ���� RGHUGXUFK� +LEHUQDWLRQ� ��� NDQQ� +\SR[LHWROHUDQ]� DXVJHO|VW� ZHUGHQ� NDQQ�0|JOLFKHUZHLVH�ZLUG�GLH�HQGRJHQH�+\SR[LHWROHUDQ]�GXUFK�ZHLWHUH�)DNWRUHQ�ZLH�GHQ�gVWURJHQ�*HVWDJHQ]\NOXV�PRGXOLHUW�����9RQ�5LHSH�HW� DO�� VWDPPW� GLH� +\SRWKHVH�� GDVV�+\SR[LHWROHUDQ]� DXFK� GXUFK]XJHODVVHQH� 0HGLNDPHQWH� ZLH� $FHW\OVDOLF\OVlXUH RGHU� +DORSHULGRO� ���DXVJHO|VW�ZHUGHQ�NDQQ��ZHOFKH�VRPLW�P|JOLFKHUZHLVH�EHUHLWV�QHXURSURWHNWLYVHLQ�N|QQWH��$XFK�*O\NRVLGH�ZLH�4XDEDLQ �� RGHU�GXUFK�SK\VLNDOLVFKH�6WLPXOLZLH� +\SHUWKHUPLH� ������� RGHU� K\SHUEDUH� 2[\JHQDWLRQ ������� NDQQ+\SR[LHWROHUDQ]� DXVJHO|VW� ZHUGHQ�� ZDV� LQ� =XNXQIW� HLQHQ� LQWHUHVVDQWHQNOLQLVFKHQ� 7KHUDSLHDQVDW]� ELHWHQ�� 'HU� 0HFKDQLVPXV� EHL� +\SHUWKHUPLHVFKHLQW�GDEHL�XQDEKlQJLJ�YRQ�$GHQRVLQUH]HSWRUDNWLYLHUXQJ�]X�VHLQ����'LH�+\SRWKHVH��GDVV�+\SR[LHWROHUDQ]�NDQQ�DXFK�FKHPLVFK�SKDUPDNRORJLVFK�]�%��GXUFK�+HPPVWRIIH�GHU�R[LGDWLYHQ�3KRVSKRU\OLHUXQJ��ZLH���13$ LQGX]LHUW
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ZHUGHQ� NDQQ�� ZXUGH� YRQ� 5LHSH HW� DO�� ��� HQWZLFNHOW� XQG� NRQQWH]ZLVFKHQ]HLWOLFK� LQ� YHUVFKLHGHQVWHQ� +\SR[LHPRGHOOHQ� EHVWlWLJW� ZHUGHQ�� EHLJOREDOHU�+\SR[LH�LQ�*HUELOV���� XQG�5DWWHQ������EHL�IRNDOHU�,VFKlPLH�LQ�5DWWHQ���� LQ�DNXWHQ�+LUQVFKQLWWHQ� �� XQG� LQ�GHU�=HOONXOWXU� �������13$� I�KUW� ]X�HLQHUUDVFKHQ�,QGXNWLRQ�YRQ�$GHQRVLQ�5H]HSWRUHQ��Y�D��$��P51$������.RUWLNDOH� 'HSRODULVDWLRQVZHOOHQ� �6SUHDGLQJ� 'HSUHVVLRQV�� 6'V�� I�KUHQ� ]XPLQXWHQODQJHQ�9HUVFKLHEXQJHQ�GHV�([WUD]HOOXOlUSRWHQ]LDOV�XQG�VWHOOHQ�HLQHQVWDUNHQ�PHWDEROLVFKHQ�6WUHVV�RKQH�JOHLFK]HLWLJH�,VFKlPLH�GDU��6'V�lKQHOQ�LQYLHOHUOHL� +LQVLFKW� 0LJUlQHDXUHQ� XQG� N|QQHQ� H[SHULPHQWHOO� +\SR[LHWROHUDQ]LQGX]LHUHQ������(LQH�(UNOlUXQJ�GDI�U�N|QQWH�VHLQ��GDVV�HV�QDFK�HLQHU�6'�]XHLQHU�YHUlQGHUWHQ�*HQH[SUHVVLRQ�YRQ�SXWDWLY�QHXURSURWHNWLYHQ�3URWHLQHQ�ZLH%'1) VRZLH� ]X� HLQHU� YHUPLQGHUWHQ� ([SUHVVLRQ� YRQ� *OXWDPDWWUDQVSRUWHUQNRPPW� ��������� 8PJHNHKUW� NDQQ� DXFK� GXUFK� K\SR[LVFKH� 3UlNRQGLWLRQLHUXQJ7ROHUDQ]� JHJHQ� DQGHUH� 6WUHVVRUHQ� ZLH� PHFKDQLVFK�WUDXPDWLVFKH+LUQVFKlGLJXQJ�LQGX]LHUW�ZHUGHQ�����
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7DEHOOH�� +\SR[LHWROHUDQ]�EHL�JOREDOHU�,VFKlPLH
$XWRU 6SH]LHV 3UlNRQGLWLRQLHUXQJ ,QWHUYDOO ,VFKlPLH 2XWFRPH 0HWKRGH 3URWHNWLRQ&RUEHWW������� *HUELO �[����PLQ��&&$2 ���K ��PLQ�&&$2 �������G &$� �������
3HUH]�3LQ]RQ�������� 5DWWH ��PLQ��&&$2�K\SRWHQVLRQ ����K ���PLQ�&&$2 �����G &$� ������
.LWDJDZD������� *HUELO �[��PLQ��&&$2 ���K ��PLQ�&&$2 ��G &$� �������
.DWR�������� *HUELO ��PLQ��&&$2 ���K ��PLQ� ��G &$� ����&KRSS�������� 5DWWH ���PLQ�������& ���K ����PLQ�&&$2 ��G &$� FD����
.RED\DVKL�������� 5DWWH ��K��0�.&O ���K ��PLQ� ��G 1HNURVH ����
7RZILJKL�������� 5DWWH .$��IOXRURWK\O�V�F� ������K �����PLQ�&&$2

������K +LSSR�FDPSXV�6FKDGHQ
�������

+HXUWHDX[������� 5DW ��PLQ��&&$2 ���K ��PLQ�&&$2 ����G &$� ����
'RZGHQ�������� $OWH*HUELOV ��[�����PLQ�&&$2 ���K ��PLQ�&&$2 ���������G &$�(363 �������

&$���0HVVXQJ�GHU�1HXURQHQGLFKWH�LP�&$��6HNWRU�GHV�+LSSRFDPSXV��&&$2��EHLGVHLWLJHU9HUVFKOXVV�GHU�$�FDURWLV�FRPPXQLV��(363 ��H[]LWDWRULVFKH�SRVWV\QDSWLVFKH�3RWHQWLDOH�
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7DEHOOH�� +\SR[LHWROHUDQ]�EHL�IRNDOHU�,VFKlPLH
$XWRU 3UlNRQGLWLRQLHUXQJ ,QWHUYDOO ,VFKlPLH 2XWFRPH 3URWHNWLRQ
7R\RGD�������� ���PLQ��&&$2��0&$2 ���K ���PLQ� ���K ���������
0DWVXVKLPD������ �� ÄJOREDO³�RGHU0&$2 ���K 0&$2 ���K ��������
<DQDPRWR�������� ���K �0�.&O �����������������G ��K %&$2��0&$2 ���K ����
:LHJDQG������� ��13$�L�S� ��K����������G S�0&$2���PLQ� ���K ���������
5HLV�������� �K�)1�6WLPXODWLRQ �K��K��G���G���G S�0&$2 ���K ���± ����
&KHQ������� �[���PLQ�0&$2 ����������G ����PLQ�0&$2 ���± ���K ���± ����
&KLPRQ�������� ��[���PLQ�0&$2 ������������ G S�0&$2 ���K ����
6WDJOLDQR���� �� 0DXV������[���PLQ�0&$2 ���PLQ� ��K���K ���K ������S�������W�
6SH]LHV�� 5DWWH� ZHQQ� QLFKW� DQGHUV� DQJHJHEHQ�� 0&$2�� 9HUVFKOXVV� GHU� $�� FHUHEUL� PHGLD�� )1�1XFOHXV� IDVWLJLL�� S � SHUPDQHQW�� W�� WUDQVLHQW�� 'LH� 3URWHNWLRQ� ZXUGH� LQ� DOOHQ� 9HU|IIHQWOLFKXQJHQPLWWHOV� GHU� 5HGXNWLRQ� GHV� KLVWRORJLVFKHV� ,QIDUNWYROXPHQV� LP� 9HUJOHLFK� ]XU� .RQWUROOJUXSSHJHPHVVHQ��'DV�,QWHUYDOO�PLW�GHU�PD[LPDOHQ�3URWHNWLRQ�LVW�XQWHUVWULFKHQ�
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7DEHOOH�� +\SR[LHWROHUDQ]��,Q�YLWUR 0RGHOOH
$XWRU 6SH]LHV0HWKRGH 3UlNRQGL�WLRQLHUXQJLQ�PLQ�

,QWHUYDOO ,VFKlPLHLQ�PLQ� 2XWFRPH 0HWKRGH 3URWHNWLRQ
6FKXUU������� �5�+LSSRFDP�SXV�6OLFH �2' ���PLQ� �� ZlKUHQG2' &$��36 &D������
%UXHU������� �5��NRUWLNDOH1HXURQHQ ��2*' ����������K ����2*' ����������K /'+ ��±�����
5LHSH�������� �5�+LSSRFDP�FDPSXV�6OLFH ��13$�$66�+DORSHULGRO ��K�����K ���2' d ���PLQ� &$��H36 ���
.KDVSHNRY������� �5�+LSSRFDP�SXVNXOWXU ��2*' ���K ���PLQ�2*' ���K /'+ ���± ����
*UDEE������� �0��JHPLVFKWH.XOWXUHQ ��±����2*'�.���10'$ ����������K ��±���2*' ���K /'+ ���± ����
:HLK�������� �5��NRUWLNDOH1HXURQHQ �����13$ �������K �������2*' ���K /'+ ���± ����
5HVKHI������� �5��1HXURQHQ ��LRG��$GHQRVLQ ���PLQ�����K ����LRG� �� /'+ ���± ����
6DNDNL������� �5��NRUWLNDOH1HXURQHQ ��K2' ���K ���K�2' ���± ���K /'+ ����
.DVLVFKNH�������� �0�+LSSRFDP�SXV�VOLFHV ��K��13$ ��K ���2' �� H36 &D������
3��3LQ]RQ�������� �0�+LSSRFDP�SXV�VOLFHV ��2' ���PLQ� ���PLQ� ���PLQ� H36 �����
/LX�������� �5��NRUWLNDOH1HXURQHQ ��2'��71)�D ���K ����K2*' ���K (WKLGLXP�IO� ����
5��5DWWH��0��0DXV��2*'��2[\JHQ�*OXFRVH�'HSULYDWLRQ��2'��2[\JHQ�'HSULYDWLRQ�LRG��LRGRDFHWDWH�
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+\SR[LHWROHUDQ]�DP�*HKLUQ��ÄUHPRWH��3UHFRQGLWLRQLQJ�5HPRWH� SUHFRQGLWLRQLQJ�� EHGHXWHW�� GDVV� GLH� 3UlNRQGLWLRQLHUXQJ� LQ� HLQHPDQGHUHQ� *HZHEH� DOV� GLH� 7HVWK\SR[LH� LQGX]LHUW� ZLUG�� ,Q� GHU� 5DWWH� NRQQWHEHREDFKWHW�ZHUGHQ��GDVV�IRNDOH�+\SR[LH�HLQHU�+HPLVSKlUH�7ROHUDQ]�HU]HXJWJHJHQ�HLQH�JOREDOH�+\SR[LH���7DJH�VSlWHU������'XUFK�HLQH�1LHUHQLVFKlPLH����RGHU� 9HUVFKOXVV� GHU� 0HVHQWHULDODUWHULH� ��� NDQQ� 7ROHUDQ]� JHJHQ� HLQHGDUDXIIROJHQGH�0\RNDUGLVFKlPLH�LQGX]LHUW�ZHUGHQ��+\SR[LHWROHUDQ]�DP�+HU]NDQQ�DXFK� LQ�0\RNDUG� EHREDFKWHW�ZHUGHQ�� GDV� ]XYRU� QLFKW� SUlNRQGLWLRQLHUWZXUGH� ����� (LQH� NXU]H� 0\RNDUGLVFKlPLH�� NDQQ� DXFK� GLH� 7KURPERVLHUXQJHLQHU� JHVFKlGLJWHQ� XQG� VWHQRVLHUWHQ� $�� FDURWLV� YHUKLQGHUQ� ����� $OV0HFKDQLVPHQ� GHV� ÄUHPRWH� SUHFRQGLWLRQLQJ³� VLQG� HQWZHGHU� ]LUNXOLHUHQGH0HGLDWRUHQ� ZLH� $GHQRVLQ� �$NWLYLHUXQJ� YRQ� $GHQRVLQUH]HSWRUHQ� DXI7KURPER]\WHQ�� ��� RGHU� QHXURJHQH� 0HFKDQLVPHQ�� P|JOLFKHUZHLVH� GXUFK%UDG\NLQLQ DNWLYLHUW�����
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������+\SR[LHWROHUDQ]�DP�*HKLUQ�� WUDQVLHQWH� LVFKlPLVFKH�$WWDFNHQ�DOV0RGHOO�"
'HU� 1DFKZHLV� HLQHU� QHXURSURWHNWLYHQ� :LUNXQJ� HLQHV� 0HGLNDPHQWHV� RGHUHLQHU�%HKDQGOXQJ�LP�7LHUPRGHOO�EHGHXWHW�QLFKW��GD��GLHVHOEHQ�0HFKDQLVPHQDXI� GDV� PHQVFKOLFKH� *HKLUQ� �EHUWUDJHQ� ZHUGHQ� N|QQHQ�� :HQLJHU� MHGRFKXQWHUVFKLHGOLFKH� ELRORJLVFKH� 3ULQ]LSLHQ� DOV� 6SH]LHVGLIIHUHQ]HQ�� $OWHU�5LVLNRIDNWRUHQ� �'HILQLWLRQHQ� LP�$QKDQJ���0HGLNDPHQWHQGRVLV� XQG�=HLWSXQNWGHU�%HKDQGOXQJ��VRZLH�$UW�XQG�=HLWSXQNW�GHU�(YDOXDWLRQ�GHV�6FKDGHQV�VLQGYHUPXWOLFK� I�U�GLHVH�'LVNUHSDQ]�]ZLVFKHQ�H[SHULPHQWHOOHP�$QVDW]� XQG�GHQELVODQJ� IDVW� GXUFKJlQJLJ� HQWWlXVFKHQG� YHUODXIHQHQ� NOLQLVFKHQ� 6WXGLHQ� ]XU1HXURSURWHNWLRQ�EHLP�LVFKlPLVFKHQ�+LUQLQIDUNW�YHUDQWZRUWOLFK�]X�PDFKHQ�%HYRU� MHGRFK�GLH�+\SRWKHVHQ�]XU�+\SR[LHWROHUDQ]�DP�PHQVFKOLFKHQ�*HKLUQDXIJHVWHOOW�ZHUGHQ��VROOWHQ�HLQLJH�9RU�EHUOHJXQJHQ�DQJHVWHOOW�ZHUGHQ�(LQ� LGHDOHU� SUlNRQGLWLRQLHUHQGHU� LVFKlPLVFKHU� 6WLPXOXV� VROOWH� LQ� HLQHPGHILQLHUWHQ� YDVNXOlUHP� 7HUULWRULXP�� I�U� HLQH� GHILQLHUWH� =HLW� HLQH� NRPSOHWWH2NNOXVLRQ� GHV� *HIl�HV� EHZLUNHQ� XQG� NHLQH� PRUSKRORJLVFKHQ� 6FKlGHQKLQWHUODVVHQ�� ,P�*HJHQVDW]�]XP�7LHUPRGHOO��EHL�GHP�HLQH� WUDQVLHQWH� IRNDOHRGHU� JOREDOH� ,VFKlPLH� DQ� HLQHP� QDUNRWLVLHUWHQ�� NDUGLRYDVNXOlU� JHVXQGHPXQG�LQ�GHU�5HJHO� MXQJHP�7LHU�DXVJHO|VW�ZLUG��VLQG�7,$�V�QLFKW�YRUKHUVDJEDUXQG� N|QQHQ� RIWPDOV�� DXIJUXQG� GHU� NXU]HQ� 'DXHU� QXU� UHWURVSHNWLY� EHXUWHLOWZHUGHQ�� 'LH� YDVNXOlUH� *UXQGHUNUDQNXQJ�� ]�%�� HLQH� .DURWLVVWHQRVH DXI� GHU*UXQGODJH�HLQHU�$UWHULRVNOHURVH��EHVWHKW�]XGHP�EHLP�0HQVFKHQ�DXFK�QDFKHLQHU�7,$�IRUW�,Q�GHU�.DUGLRORJLH�ZLUG�GLH�)UDJH��RE�3UlNRQGLWLRQLHUXQJ��EHUKDXSW�DXFK� LPSRVWVWHQRWLVFKHQ� 3DUHQFK\P� P|JOLFK� LVW�� YHUPHKUW� GLVNXWLHUW� ��������� 'LHNOLQLVFKH�/RNDOLVDWLRQ�HLQHU�7,$�NDQQ��YRU�DOOHP�EHL�KHPLVSKlULHOOHQ�7,$�V� LQGHU� 5HJHO� HLQGHXWLJ� HUIROJHQ�� %HL� XQW\SLVFKHQ� 7,$�V� LP� YHUWHEUR�EDVLOlUHP6WURPJHELHW�RGHU�EHL�HLQHU�$PDXURVLV� IXJD[ �UHWLQDOH�7,$��EOHLEW� VLH� MHGRFKPDQFKPDO� SUREOHPDWLVFK�� 'LH� 0HKU]DKO� GHU� 3DWLHQWHQ� KDEHQ� ���� NOLQLVFKH7,$�V����� HV�PX�� MHGRFK� DQJHQRPPHQ�ZHUGHQ�� GD�� ]DKOUHLFKH� 7,$�V� DXFKQDFKWV� RGHU� LQ� QLFKW� HORTXHQWHQ� $UHDOHQ� DXIWUHWHQ� XQG� VRPLW� NOLQLVFKDV\PSWRPDWLVFK� EOHLEHQ� XQG� GLH� $Q]DKO� VRZLH� GLH� ,QWHUYDOOH� GHU
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P|JOLFKHUZHLVH�SUlNRQGLWLRQLHUHQGHQ�,VFKlPLHQ�QLFKW�EHXUWHLOW�ZHUGHQ�NDQQ�'LH� GXUFKVFKQLWWOLFKH� 'DXHU� HLQHU� 7,$� ZXUGH� PLW� ��� 0LQXWHQ� I�UKHPLVSKlULHOOH� XQG� �� 0LQXWHQ� I�U� YHUWHEUR�EDVLOlUH� 7,$�V� DQJHJHEHQ� ����:HQQ� HLQH� 7,$� PHKU� DOV� HLQH� 6WXQGH� GDXHUW�� VLQNW� GLH� &KDQFH� I�U� GHQ3DWLHQWHQ�� QDFK� ��� 6WXQGHQ� V\PSWRPIUHL� ]X� ZHUGHQ�� GHXWOLFK� DE� ����� 'LH'DXHU� HLQHU� 7,$� OlVVW� NHLQH� 5�FNVFKO�VVH� ]X� I�U� HLQH� HPEROLVFKH RGHUWKURPERWLVFKH�*HQHVH���������'HU� =HLWUDXP� ]ZLVFKHQ� %HJLQQ� GHU� YDVNXOlUHU� 2FFOXVLRQ� XQG� GHP� %HJLQQYRQ�NOLQLVFKHQ�6\PSWRPHQ� LVW�]XGHP�EHLP�0HQVFKHQ�QLFKW�JHQDX�EHNDQQW�1DFK� HLQHU� %DOORQNDWKHWHU�7HVWRNNOXVLRQ� GHU� $�� FDURWLV� LQWHUQD� NDP� HV� QXUEHL� ���� GHU� 3DWLHQWHQ� QDFK� ���� 0LQXWHQ� ]X� NOLQLVFKHQ� 6\PSWRPHQ����� 2E]ZLVFKHQ�GHU�'DXHU�HLQHU�7,$ XQG�HLQHP�ELOGJHEHQG�QDFKZHLVEDUHP�,QIDUNWHLQ�]HLWOLFKHU�=XVDPPHQKDQJ��EHVWHKW��LVW�XQNODU�����7,$�3DWLHQWHQ�]HLJHQ�LP&7 LQ�FD������������ ,VFKlPLH]HLFKHQ���������� LP�057 LQ������GHU�)lOOH� ����ZREHL�XQNODU�EOHLEW��ZLH�YLHOH�/lVLRQHQ�LQ�NDXVDOHP�=XVDPPHQKDQJ�PLW�GHU7,$�E]Z��LKUHU�'DXHU�VWHKHQ�'LH� )UDJH� RE� HLQH� 7,$ HLQ� DGlTXDWHU� 6WLPXOXV� VHLQ� N|QQWH�� XP� HLQH+\SR[LHWROHUDQ]� DP� PHQVFKOLFKHQ� *HKLUQ� DXV]XO|VHQ�� NDQQ� VRPLW� GHU]HLWQLFKW� HLQGHXWLJ� EHDQWZRUWHW� ZHUGHQ�� $XI� GHU� %DVLV� GHU� H[SHULPHQWHOOHQ0RGHOOH�]XU�+\SR[LHWROHUDQ]��VRZLH�GHQ�HSLGHPLRORJLVFKHQ�'DWHQ�]X�7,$�V�LVW� DQ]XQHKPHQ�� GD�� NOLQLVFK� VLFKHU� ORNDOLVLHUEDUH� 7,$�V� YRQ� ZHQLJHQ0LQXWHQ� 'DXHU�� LQ� HLQHP� =HLWUDXP� YRQ� 6WXQGHQ� ELV� ]X� HWZD� �� 7DJHQ� YRUHLQHP�6FKODJDQIDOO��RKQH� UHOHYDQWH�0DNURDQJLRSDWKLH�DP�HKHVWHQ�JHHLJQHWVHLQ�N|QQWHQ��,VFKlPLHWROHUDQ]�]X�LQGX]LHUHQ�



��/LWHUDWXU�EHUVLFKW ����+\SR[LHWROHUDQ]�DP�*HKLUQ

ZHLK ���� �

(SLGHPLRORJLH�YRQ�WUDQVLHQWHQ�LVFKlPLVFKH�$WWDFNHQ=XU� 3ODQXQJ� HLQHU� NOLQLVFKHQ� 6WXGLH� VROOWH� DQKDQG� GHU� HSLGHPLRORJLVFKHQ'DWHQ� ]X� 7,$�V� GHU� HUIRUGHUOLFKH� 6WLFKSUREHQXPIDQJ� DEJHVFKlW]W� ZHUGHQ�'LH� ,Q]LGHQ]� YRQ� 7,$�V� EHWUlJW�� LQ� YHUVFKLHGHQHQ� 3RSXODWLRQHQ�� FD����������-DKU� ����� 'LH� 'DXHU� EHWUlJW� LQ� GHQ� PHLVWHQ� )lOOHQ�� ZLH� REHQEHULFKWHW�� ZHQLJHU� DOV� HLQH� 6WXQGH� ����������� XQG� GHILQLWLRQVJHPl��PD[LPDO���6WXQGHQ��6FKlW]XQJVZHLVH�����E]Z������GHU�7,$�V�WUHWHQ�LP�OLQNHQ�E]Z�UHFKWHQ� .DURWLVVWURPJHELHW� DXI�� FD�� ���� VLQG� LP� YHUWHEUR�EDVLOlUHQ6WURPJHELHW��GLH��EULJHQ�$WWDFNHQ�N|QQHQ�NOLQLVFK�QLFKW�HLQGHXWLJ�]XJHRUGQHWZHUGHQ����� (LQH� 7,$� PX�� DOV� :DUQV\PSWRP� HLQHU� ]XJUXQGHOLHJHQGHQNDUGLRYDVNXOlUHQ�(UNUDQNXQJ�JHZHUWHW�ZHUGHQ�=ZLVFKHQ� 3DWLHQWHQ� PLW� HLQHU� 7,$ XQG� 6FKODJDQIDOOSDWLHQWHQ� JLEW� HV� NHLQHZHVHQWOLFKHQ�8QWHUVFKLHGH�LQ�+LQEOLFN�DXI�NDUGLRYDVNXOlUH�5LVLNRIDNWRUHQ��VRGD��DQJHQRPPHQ�ZHUGHQ�NDQQ��GD��EHLGH�6\QGURPH�HLQHQ�JHPHLQVDPHQSDWKRSK\VLRORJLVFKHQ� 8UVSUXQJ� KDEHQ� XQG� VLFK� QXU� LP� =HLWYHUODXIXQWHUVFKHLGHQ� ����� (LQ� 3DWLHQW� QDFK� HLQHU� 7,$� KDW� HLQ� ����LJHV� 5LVLNR� I�UHLQHQ�6FKODJDQIDOO� LP�HUVWHQ�0RQDW������HLQ������LJHV�6FKODJDQIDOOULVLNR� LPHUVWHQ� -DKU�� HLQ� OHEHQVODQJ� I�QIIDFK� HUK|KWHV�5LVLNR� I�U� 6FKODJDQIDOO� �������VRZLH�HLQ�HUK|KWHV�5LVLNR�I�U�HLQHQ�0\RNDUGLQIDUNW�����%HL�HLQHU�UHWLQDOHQ�7,$LVW� GDV� 6FKODJDQIDOOULVLNR� JHULQJHU� ����� 6FKlW]XQJVZHLVH� �� �� ���� DOOHU6FKODJDQIDOOSDWLHQWHQ� KDEHQ� YRU� GHP� +LUQLQIDUNW� HLQH� 7,$� HUOLWWHQ� ��������ZREHL� 3DWLHQWHQ�PLW� 0DNURDQJLRSDWKLHQ� KlXILJHU� 7,$�V� ]X� KDEHQ� VFKHLQHQDOV� 3DWLHQWHQ� PLW� HLQHU� NDUGLDOHQ� (PEROLHTXHOOH� RGHU� 0LNURDQJLRSDWKLHQ���������hEHUGXUFKVFKQLWWOLFK�KlXILJ��FD�������WULWW�HLQ�+LUQLQIDUNW�LP�7HUULWRULXPHLQHU� YRUDQJHJDQJHQHQ� 7,$� DXI����� 'HQQRFK� JLEW� HV�� WURW]� ]DKOUHLFKHU6WXGLHQ�NHLQH�]XYHUOlVVLJHQ�.ULWHULHQ�GDI�U��ZHOFKHU�3DWLHQW�QDFK�HLQHU�7,$HLQ�HUK|KWHV�5LVLNR�I�U�HLQHQ�VFKZHUHQ�6FKODJDQIDOO�KDW���������,QVJHVDPW� LVWVRPLW� EHL� ������ DOOHU� 6FKODJDQIDOOSDWLHQWHQ� PLW� HLQHU� SURGURPDOHQ� 7,$� ]XUHFKQHQ�



��0HWKRGHQ�XQG�*UXQGODJHQ ����=HOONXOWXU

ZHLK ���� �

��0HWKRGHQ�XQG�*UXQGODJHQ����=HOONXOWXU������0HGLHQ�XQG�/|VXQJHQ1HXURQHQNXOWXUPHGLXP 1HXUR%DVDO0HGLXP��1%0��PLW����%���6XSSOHPHQWXQG�IROJHQGHQ�=XVlW]HQ������J�PO�3HQLFLOOLQ�XQG�����J�PO�6WUHSWRP\FLQ������/�*OXWDPLQ��P0��������P0�*OXWDPDW��DOV��6WDUWHUPHGLXP��$OWHUQDWLY�ZXUGH�1�0HG�YHUZHQGHW�0(0� �(DUOH�� �PLW� ���J� %LFDUERQDW� XQG� �J� *OXFRVH�� PLW� ���� IHWDOHP.lOEHUVHUXP��).6������J�PO�3HQLFLOOLQ�XQG�����J�PO�6WUHSWRP\FLQ/�*OXWDPLQ��P0������,QVXOLQ�����,�(��O���+HSHV�%XIIHU��0�J�O�*OXFRVH3RO\�/�/\VLQ��3//��%HVFKLFKWXQJ�YRQ�=HOONXOWXUZHOOV3%6�RKQH�&DO]LXP�XQG�0DJQHVLXP�PLW����3//�7U\SVLQ3%6�RKQH�&DO]LXP�XQG�0DJQHVLXP�PLW�IROJHQGHP�=XVDW]����7U\SVLQ���(WK\OHQGLDPLQWHWUDHVVLJVlXUH��('7$�'LH� YRP� +HUVWHOOHU� JHOLHIHUWH� ���IDFK� NRQ]HQWULHUWH� 6WDPPO|VXQJ� ZXUGHDOLTXRWLHUW� ]X� MH� �� PO� XQG� EHL� ±���&� JHODJHUW�� 8P� GLH� JHEUDXFKVIHUWLJH/|VXQJ�PLW� HLQHU� .RQ]HQWUDWLRQ� YRQ� ����������� ]X� HUKDOWHQ�� ZXUGHQ� GLHVHPLW� ��� PO� 3%6� � RKQH� &DO]LXP� XQG� 0DJQHVLXP� YHUG�QQW�� XQG� EHL� ���&DXIEHZDKUW�.ROODJHQ�%HVFKLFKWXQJ�GHU�=HOONXOWXUSODWWHQ0(0��(DUOH���PLW����J�%LFDUERQDW�XQG��J�*OXFRVH��PLW�IROJHQGHQ�=XVlW]HQ����)HWDOHV�.lOEHUVHUXP��).6����3HQ�6WUHS���/�*OXWDPLQ���P0������,QVXOLQ���+HSHV�%XIIHU��0



��0HWKRGHQ�XQG�*UXQGODJHQ ����=HOONXOWXU
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�J�O�*OXFRVH���.ROODJHQ�*/|VXQJ�]XU�=HOO]lKOXQJ3%6� RKQH�&DO]LXP�XQG�0DJQHVLXP�PLW�����7U\SDQEODX����=HOOVXVSHQVLRQ%HVFKLFKWXQJ�GHU�.XOWXUJHIl�H=XP�%HVFKLFKWHQ�GHU�.XOWXUJHIl�H�NDP�SRO\�/�/\VLQ��0*!��������N'D�����PJ�PO��LQ�HLQHU�9HUG�QQXQJ�YRQ������LQ�3%6�RKQH�&DO]LXP�XQG�0DJQHVLXP]XU�$QZHQGXQJ��$P�7DJ�GHU�3UlSDUDWLRQ�ZXUGHQ�GLH�.XOWXUJHIl�H�PLW�GLHVHU/|VXQJ��EHUVFKLFKWHW�������0LQXWHQ�EHL�5DXPWHPSHUDWXU��57��LQNXELHUW�XQGGDQQ�]ZHLPDO�PLW�3%6�RKQH�&D���0J�� JHZDVFKHQ��$QVFKOLH�HQG�ZXUGH�GLH.ROODJHQ� /|VXQJ� �V�� /|VXQJVSURWRNROO� 1U�� ��� DXI� GLH� .XOWXUJHIl�HDXIJHWUDJHQ�� ,P� ,QNXEDWRU� YHUEOLHEHQ�GLH�3ODWWHQ�GDQQ� I�U� HLQH�6WXQGH�XQGZXUGHQ�GDQQ�HUQHXW�PLW�3%6�RKQH�&D���0J�� ]ZHLPDO�JHZDVFKHQ�6'+�0HVVXQJD,Q�GHQ���13$�([SHULPHQWHQ�ZXUGH�XQWHUVXFKW��RE�HV�]X�HLQHU�0LQGHUXQJ�GHV$NWLYLWlW�GHV�.RPSOH[HV�,,�GHU�$WPXQJVNHWWH�NRPPW��'D]X�ZXUGHQ�GLH�=HOOHQ�� K QDFK� ��13$� *DEH� LQ� 8OWUDVFKDOO� KRPRJHQLVLHUW�� (LQH� NLQHWLVFKHSKRWRPHWULVFKH�6'+�0HVVXQJ�ZXUGH�LQ����P0�7ULV�+&O��S+ �����PLW����P06XFURVH�� ��� �0� ����GLFKORURLQGRSKHQRO� XQG� ��� P0� 6XFFLQDW� EHL� ���� QPGXUFKJHI�KUW�XQG�DXI�GHQ�3URWHLQJHKDOW��QDFK�/RZU\��EH]RJHQ�
������3UlSDUDWLRQ�YRQ�NRUWLNDOHQ�1HXURQHQ3UlSDUDWLRQ� YRQ� NRUWLNDOHQ� QHXURQDOHQ� .XOWXUHQ� ZXUGH�� ZLH� ]XYRU� EHUHLWVEHULFKWHW����������� GXUFKJHI�KUW��LP�(LQ]HOQHQ�ZLH�IROJW��=ZLVFKHQ�GHP�(�������������� *HVWDWLRQVWDJ�� WUlFKWLJH� ZHLEOLFKH� :LVWDUUDWWHQ� ZXUGHQ� PLW� bWKHUQDUNRWLVLHUW�XQG�DQVFKOLH�HQG�GXUFK�]HUYLNDOH�'LVORNDWLRQ�JHW|WHW�1DFK� P|JOLFKVW� NHLPDUPHP� +HUDXVSUlSDULHUHQ� GHV� 8WHUXV� XQG� VHLQHU/DJHUXQJ� DXI� (LV�� HUIROJWHQ� DOOH� ZHLWHUHQ� $UEHLWVVFKULWWH� XQWHU� VWHULOHQ%HGLQJXQJHQ�
D LQ�=XVDPPHQDUEHLW�PLW�'U�UHU�QDW��'LUN�0HJRZ�



��0HWKRGHQ�XQG�*UXQGODJHQ ����=HOONXOWXU

ZHLK ���� �

�� (PEU\RQHQ� DXV� GHP� 8WHUXV� KHUDXVSUlSDULHUHQ� LQ� HLQHU� 3HWULVFKDOH� PLWNDOWHP�3%6�RKQH�&D���0J�� ODJHUQ���*HKLUQH�KHUDXVSUlSDULHUHQ�XQG�LQ�NDOWHP�3%6�RKQH�&D���0J�� ODJHUQ���XQWHU�PLNURVNRSLVFKHU�.RQWUROOH�GLH�.RUWL]HV�SUlSDULHUHQ�XQG�GLH�0HQLQJHQVRUJIlOWLJ�HQWIHUQHQ���.RUWL]HV�]ZHLPDO�LQ�3%6�RKQH�&D���0J�� ZDVFKHQ��� *HZHEH� PLW� GHP� 6NDOSHOO� PHFKDQLVFK� ]HUNOHLQHUQ� XQG� DQVFKOLH�HQG� LQNOHLQH�=HQWULIXJHQU|KUFKHQ��EHUI�KUHQ��� FD�� ��PO� GHU� JHEUDXFKVIHUWLJHQ� 7U\SVLQ� �� ('7$� /|VXQJ� ]XJHEHQ� XQG� ��0LQXWHQ�EHL����&�LP�:DVVHUEDG�LQNXELHUHQ��� ���� PDO� LQ� 3%6� RKQH� &D���0J�� ZDVFKHQ� XQG� LQ� FD�� ����� PO� 1�0HG�0HGLXP����DXIQHKPHQ��� ZHLWHUH� PHFKDQLVFKH� 'LVVR]LDWLRQ� GHV� *HZHEHV� PLW� YHUHQJWHQ� 3DVWHXU3LSHWWHQ����EHU�FD������0LQXWHQ�GDV�$EVHW]HQ�GHU�JU|�HUHQ�*HZHEHSDUWLNHO�DEZDUWHQ�DQVFKOLH�HQG�hEHUVWDQG�HQWIHUQHQ��� =HQWULIXJDWLRQ� GHU� =HOOVXVSHQVLRQ� EHL� ����� 8PLQ� �� �� PLQ�� 57�� XP=HOOEUXFKVW�FNH�XQG�(U\WKUR]\WHQ�]X�HQWIHUQHQ��� GHQ� hEHUVWDQG� YHUZHUIHQ�� GDV� ERGHQVWlQGLJH� 3HOOHW� LQ� 6WDUWHUPHGLXP�0HGLXP��� DXIQHKPHQ� XQG� HUQHXW�PLW� GHU� 3LSHWWH� GLH� 1HXURQHQ� YRUVLFKWLJYHUHLQ]HOQ�1DFK� GHP� $XV]lKOHQ� GHU� =HOOHQ� LQ� HLQHU� )XFKV�5RVHQWKDO�=lKONDPPHU�ZXUGH� GLH� =HOOVXVSHQVLRQ� LQ� GLH� EHVFKLFKWHWHQ� .XOWXUSODWWHQ� LQ� HLQHU=HOOGLFKWH�YRQ����u���=HOOHQ�FP� DXVJHVlW�'LH�.XOWXUHQ�ZXUGHQ�EHL����&2�������/XIW������/XIWIHXFKWLJNHLW�XQG�HLQHU7HPSHUDWXU�YRQ����&�JHKDOWHQ�=ZHLPDO� SUR� :RFKH� ZXUGHQ� ���� GHV� 0HGLXPV� JHZHFKVHOW�� ZREHL� GLH1HXURQHQ�GDQQ�GDV�QRUPDOH�1lKUPHGLXP��0HGLXP����HUKLHOWHQ��-HGHV�ZHOOHLQHU����ZHOO�3ODWWH�HUKLHOW�����/�0HGLXP��HLQHU���ZHOO�3ODWWH���PO�=ZLVFKHQ�GHP����XQG�����7DJ�LQ�YLWUR HUIROJWHQ�GLH�([SHULPHQWH���������GHUSUlSDULHUWHQ� =HOOHQ� ZDUHQ� LPPXQKLVWRFKHPLVFK� SRVLWLY� I�U� 1HXURQHQ�



��0HWKRGHQ�XQG�*UXQGODJHQ ����6DXHUVWRII�*OXFRVHGHSULYDWLRQ��2*'��XQG���13$�,QNXEDWLRQ
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VSH]LILVFKH�(QRODVH��ZHLWHUH�����I�U�*)$3��$VWUR]\WHQPDUNHU��XQG�ZHQLJHUDOV����DXI�2;�����0LNURJOLDPDUNHU��E
����6DXHUVWRII�*OXFRVHGHSULYDWLRQ��2*'��XQG���13$�,QNXEDWLRQ������0HGLHQ�XQG�/|VXQJHQ%662��+\SR[LHO|VXQJ'HR[\JHQLHUWH��PLW����&2� XQG�����1� EHJDVWH�/|VXQJ��EHVWHKHQG�DXV��������P0�1D&O����P0�0J62� ��+�2�����P0�1D+�32� +�2������P0�&D&O��������P0�1D+&2�������0�*O\FLQ������PJ�O�3KHQROURW%66����.RQWUROO|VXQJ1RUPDO�R[\JHQLHUWH�/|VXQJ��EHVWHKHQG�DXV��������P0�1D&O����P0�0J62� ��+�2�����P0�1D+�32� +�2������P0�&D&O��������P0�1D+&2�������0�*O\FLQ������PJ�O�3KHQROURW�����P0�'�*OXFRVH
2*')�U� GLH� 6DXHUVWRII�*OXFRVH�'HSULYDWLRQ� �2*'�� ZXUGHQ� GLH� 1HUYHQ]HOOHQ� LQHLQH� EHIHXFKWHWH�� 7HPSHUDWXU�NRQWUROOLHUWH� ���r���� �&�� +\SR[LHNDPPHU� �V�$EELOGXQJ� ��� XPJHVHW]W�� GHUHQ� 6DXHUVWRIISDUWLDOGUXFN� EHL� ���� PP+J� ���&2������1��� ODJ��*HPHVVHQ�XQG� NRQWUROOLHUW� ZXUGH� GLHVHU� 'UXFN�PLW� HLQHUSRODURJUDSKLVFKHQ�(OHNWURGH��/LFR[�S2���*06��.LHO��*HUPDQ\���
E LQ�=XVDPPHQDUEHLW�PLW�'U�'RUHWWH�)UH\HU�XQG�'U�0DULRQ�/DXWHQVFKODJHU�



��0HWKRGHQ�XQG�*UXQGODJHQ ����6DXHUVWRII�*OXFRVHGHSULYDWLRQ��2*'��XQG���13$�,QNXEDWLRQ
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9RU� GHP� 8PVHW]HQ� GHU� =HOOHQ� LQ� GLH� .DPPHU�� ZXUGH� GDV1HXURQHQNXOWXUPHGLXP� ]ZHLPDO� PLW� 0DJQHVLXP�� XQG� &D�IUHLHP� 3%6KHUXQWHUJHVS�OW�� 'LH� 9HUVXFKVQHXURQHQ� HUKLHOWHQ� VWDWWGHVVHQ� HLQHGHR[\JHQLHUWH��G�K��]XYRU�XQWHU�SRODURJUDSKLVFKHU�.RQWUROOH�PLW����&2� XQG���� 1�� *DV� EHEXEEHOWH� � Ä+\SR[LHO|VXQJ³� ��%66���� ZREHL� GHU� S+� EHL� ���NRQVWDQW� JHKDOWHQ� ZXUGH�� 'HU� .RQWUROOJUXSSH� ZXUGH� LP� 6WDQGDUGLQNXEDWRUQRUPR[LVFKH�%66�� YHUDEUHLFKW��ZHOFKH�HLQH�QRUPDOH�*OXFRVHNRQ]HQWUDWLRQ���P0�'�*OXFRVH��HQWKLHOW��6RPLW�ZDUHQ�GLH�.RQWUROO]HOOHQ� LP�9HUJOHLFK�PLW2*'�%HGLQJXQJHQ� QRUPDOHQ� =XFNHU�� XQG� 6DXHUVWRIIYHUKlOWQLVVHQDXVJHVHW]W�� 'LH� K\SR[LVFKH� 3UlNRQGLWLRQLHUXQJ� E]Z�� GLH� 2*'� EHJDQQHQMHZHLOV� PLW� GHP� :HFKVHO� YRP� XUVSU�QJOLFKHQ� 1lKUPHGLXP� ]X� GHQ9HUVXFKVO|VXQJHQ�� %66� XQG� %66���� E]Z�� PLW� GHP� 8PVHW]HQ� GHU7HVWJUXSSH� LQ� GLH� +\SR[LHNDPPHU� XQG� HQGHWH� PLW� GHU� 9HUVRUJXQJ� GHU1HXURQHQ�PLW� QRUPR[LVFKHP�� DVVHUYLHUWHP�1HXURQHQNXOWXUPHGLXP�� =HLWOLFKHQWVSUDFK� GLH� K\SR[LVFKH� 3UlNRQGLWLRQLHUXQJ� HLQHU� 9HUZHLOGDXHU� GHU1HXURQHQ� YRQ�HWZD����0LQXWHQ� LQ� GHU�.DPPHU��ZlKUHQG� GLH�2*'� ]HLWOLFKDXI� �������� 0LQXWHQ� IHVWJHOHJW� ZDU�� HLQH� =HLWGDXHU�� QDFK� GHU� HLQ=HOOVFKDGHQ� QDFKZHLVEDU� ZDU�� 'LH� K\SR[LVFKH� 3UlNRQGLWLRQLHUXQJ� IDQGMHZHLOV�DP�7DJ������LQ�YLWUR��GLH�2*'�L�G�5��������K�VSlWHU��DOVR�DP�7DJ�FD������LQ�YLWUR VWDWW�
��13$�,QNXEDWLRQ$QDORJ� ]XU� 2*'� ZXUGHQ� GLH� 1HXURQHQ� DP� 7DJ� ����� LQ� YLWUR ]ZHLPDO� PLW0DJQHVLXP��XQG�&D�IUHLHP�3%6�JHVS�OW��'LH�9HUVXFKVQHXURQHQ�HUKLHOWHQ�LQGHQ�DQJHJHEHQHQ�.RQ]HQWUDWLRQHQ���13$��JHO|VW�LQ�%66���'HU�S+�:HUW�ZDUEHL� ����� 'LH� .RQWUROOJUXSSH� HUKLHOW� %66���� %HLGH� *UXSSHQ� ZXUGHQ� �K� LP6WDQGDUGLQNXEDWRU� �PLW� 6DXHUVWRII� LQNXELHUW�� $QVFKOLHVVHQG� HUKLHOWHQ� GLH=HOOHQ� ZLHGHU� DVVHUYLHUWHV� 1HXURQHQNXOWXUPHGLXP�� 'LH� 2*'� IDQG� QDFKHLQHP�,QWHUYDOO�YRQ�������K�VWDWW�
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$EELOGXQJ�� +\SR[LHNDPPHUQ

/LQNV� 6HOEVWJHEDXWH�+\SR[LHNDPPHU��XPJHEDXWHU�%DE\LQNXEDWRU���GLH�0DQLSXODWLRQ�LVWGXUFK�JDVGLFKWH�*XPPLKDQGVFKXKH�P|JOLFK��GLH�.DPPHU�NDQQ��XQWHU�ODXIHQGHP�%HWULHE�GXUFK�HLQH�JDVGLFKWH�9RUNDPPHU��DWULXP���GLH�JHWUHQQW�EHJDVW�ZHUGHQ�NDQQ��EHGLHQWZHUGHQ��LP�,QQHUHQ�VRUJW�HLQH���:�*O�KELUQH�XQG�HLQH�+HL]SODWWH��JHNRSSHOW�DQ�HLQHQ:lUPHI�KOHU�I�U�NRQVWDQWH�7HPSHUDWXUHQ��.RQYHNWLRQ�ZLUG�GXUFK�HLQ�*HEOlVH�HUUHLFKW��GHU'UXFN�LQ�GHU�.DPPHU�EOHLEW�GXUFK�HLQ�6LSKRQV\VWHP��GXUFK�GDV��EHUVFK�VVLJHV�*DVHQWZHLFKHQ�NDQQ��NRQVWDQW��'LH�/XIWIHXFKWH��7HPSHUDWXU�XQG�6DXHUVWRIIJHKDOW�ZHUGHQSHUPDQHQW�JHPHVVHQ�XQG�SURWRNROOLHUW�5HFKWV� NRPPHU]LHOOH�+\SR[LHNDPPHU��XUVSU�QJOLFK�]XU�.XOWXU�YRQ�DQDHUREHQ�%DNWHULHQ�'LHVH�.DPPHU�ZDU�DE������LP�(LQVDW]�XQG�]HLFKQHW�VLFK�GDGXUFK�DXV��GDVV�VLH�VLFK�LPSHUPDQHQWHQ�%HWULHE�EHILQGHW��(LQGULQJHQGHU�6DXHUVWRII�ZLUG�GXUFK�HLQHQ�.DWDO\VDWRUHQWIHUQW�

������6FKDGHQVHYDOXDWLRQ'DV�$XVPD��GHU�1HXURQHQVFKlGLJXQJ�GXUFK�+\SR[LH�ZXUGH� VRZRKO� GXUFK3KDVHQNRQWUDVWPLNURVNRSLH� EHL� ����IDFKHU� E]Z�� ����IDFKHU� 9HUJU|�HUXQJDEJHVFKlW]W�� DOV� DXFK� GXUFK� 0HVVXQJHQ� GHU� /DNWDWGHK\GURJHQDVH� �/'+��.RQ]HQWUDWLRQHQ�LP�1HXURQHQPHGLXP�EHXUWHLOW�
/'+�0HVVXQJ*HVFKlGLJWH� 1HXURQHQ� JHEHQ�� YHUPXWOLFK� VRZRKO� LP� 5DKPHQ� HLQHVQHNURWLVFKHQ��DOV�DXFK�DSRSWRWLVFKHQ�=HOOWRGHV�/DFWDWGHK\GURJHQDVH� �/'+�SDVVLY� LQ�GHQ�hEHUVWDQG�DE��$EJHJHEHQHV�/'+� UHSUlVHQWLHUW� I�U�1HXURQHQHLQH�TXDQWLWDWLYH�0H�PHWKRGH� YRQ�9HUOHW]XQJ��6FKlGLJXQJ�XQG�=HOOWRG� ����$XIJUXQG� LKUHU� (LQIDFKKHLW�� SK\VLNDOLVFKHQ� XQG� ELRORJLVFKHQ� 6WDELOLWlW� XQGZHJHQ� GHU� JXWHQ� .RUUHODWLRQ� GHU� /'+�0H�ZHUWH� ]X� GHQ� (UJHEQLVVHQ� YRQ=HOO]lKOXQJHQ�LVW�GLH�/DNWDWGHK\GURJHQDVH�DXVJHZlKOW�ZRUGHQ�
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/'+ ZDQGHOW� LQ� *HJHQZDUW� YRQ� 1$'+� 3\UXYDW� ]X� /DFWDW� XP�� 8P� GLH(Q]\PNRQ]HQWUDWLRQ� LP� 1HXURQHQPHGLXP� ]X� EHVWLPPHQ�� ZLUG� GLH$EVRUSWLRQVlQGHUXQJ� EHL� 3\UXYDW�EHUVFKXVV� EHL� ���� QP� JHPHVVHQ�� GLHVH$EVRUSWLRQVlQGHUXQJ� VSLHJHOW� GHQ� 1$'+� 9HUEUDXFK� ZLHGHU� XQG� GDPLW� GLH$NWLYLWlW�GHV�]HOOXOlUHQ�(Q]\PV�LP�.XOWXUPHGLXP�/|VXQJHQ������0�/'+�3XIIHU��EHVWHKHQG�DXV��.+�32� XQG�.�+32���LP�9HUKlOWQLV���������P0�3\UXYDWO|VXQJE�1$'+�/|VXQJ�����PJ�PO�0HVVXQJ'LH�/'+�$NWLYLWlW�ZXUGH�PLW� VSHNWURSKRWRPHWULVFK�JHPHVVHQ��'LH�0HVVXQJHUIROJWH� DQ� HLQHP�SODWH� UHDGHU� GHU� I�U� ���ZHOO� 3ODWWHQ� DXVJHOHJW� LVW�� -HGHVZHOO�HUKLHOW����/�3UREH��E]Z�����/�6WDQGDUG������/�1$'+�/|VXQJ� LQ�/'+3XIIHU� �=LPPHUWHPSHUDWXU�� �PJ���PO�� XQG� ����/� /'+� 3XIIHU�� 8QPLWWHOEDUYRU� %HJLQQ� GHU� /'+� 0HVVXQJ� GXUFK� GHQ� 5HDGHU� HUKLHOW� MHGHV� ZHOO� ���/3\UXYDWO|VXQJ�� 0H�SULQ]LS� LVW�� GD�� /LFKW� MHGHV� GHU� ��� ZHOOV� LQ� YHUWLNDOHU5LFKWXQJ�SDVVLHUW��'HU�5HDGHU�PL�W�GLH�$EVRUSWLRQ�EHL�����QP LP�/LFKWZHJ�GLH�GHU�1$'+�0HQJH� LQ�GHU�7HVWO|VXQJ�HQWVSULFKW�� ,Q� ,QWHUYDOOHQ� YRQ� MH���6HNXQGHQ�ZXUGHQ�DQKDQG�GHV� OLQHDUHQ�$EVRUSWLRQVDEIDOOHV�GLH�$NWLYLWlW�GHU/DFWDWGHK\GURJHQDVH�EHVWLPPW�
0LNURVNRSLH:lKUHQG� GLH� /'+� )UHLVHW]XQJ�� GHQ� QHXURQDOHQ� =HOOVFKDGHQ� LQ� VHLQHU4XDQWLWlW� GHWHNWLHUW�� NDQQ� PLW� GHU� 0LNURVNRSLH� DXFK� TXDOLWDWLY� GLIIHUHQ]LHUWZHUGHQ�� EHLVSLHOVZHLVH� ]ZLVFKHQ� ]HOOXOlUHU� $SRSWRVH� XQG� 1HNURVH�� 'LHQHXURQDOH�0RUSKRORJLH�VWHKW�KLHU� LP�9RUGHUJUXQG��'HU�'LIIHUHQ]LHUXQJVJUDGGHU�1HXURQHQ��DEHU�DXFK�GHU�9HU]ZHLJXQJVJUDG�XQG�=XVWDQG�GHU�'HQGULWHQNDQQ�JURE�DXIJUXQG�GHU�0HQJH�XQG�'LFKWH�GHU�'HQGULWHQ�XQG�GHU�0HQJH�GHV=HOOGHWULWXV�EHXUWHLOW�ZHUGHQ��*OHLFKHV�JLOW�I�U�GHQ�=HLWYHUODXI�GHV�6FKDGHQV�
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����6FKODJDQIDOOGDWHQEDQN(UIDVVW� ZXUGHQ� DOOH� LQ� GHU� &KDULWp� DXIJHQRPPHQHQ� 6FKODJDQIDOOSDWLHQWHQ�3DWLHQWHQ� PLW� SULPlUHQ� +LUQEOXWXQJHQ�� 6XEDUDFKQRLGDOEOXWXQJHQ�6LQXVYHQHQWKRPERVHQ� RGHU� 3DWLHQWHQ�� GLH� QXU� HLQH� 7,$� HUOLWWHQ� KDWWHQ�ZXUGHQ� VHSDUDW� HUIDVVW� XQG�GLH�'DWHQ� QLFKW�ZHLWHU� DXVJHZHUWHW��'LH� 'DWHQZXUGHQ� LQ� HLQH� HLJHQV� GDI�U� SURJUDPPLHUWH� 'DWHQEDQNDQZHQGXQJ� �06$FFHVV�� 9HUVLRQ� ����� HLQJHJHEHQ�� )ROJHQGH� 'DWHQ� ZXUGHQ� GHQ� $NWHQHQWQRPPHQ�� 3HUVRQDOLHQ�� %HKDQGOXQJVMDKU�� %HKDQGOXQJVGDXHU�� 6WDWLRQ�=HLWSXQNW��/RNDOLVDWLRQ�XQG�$Q]DKO�YRQ�7,$�V��YRUDQJHJDQJHQH�+LUQLQIDUNWH�=HLWGDXHU� ELV� ]XU� 'XUFKI�KUXQJ� GHU� &RPSXWHUWRPRJUDSKLH� GHV�.RSIHV� XQGELV� ]XP� %HJLQQ� GHU� %HKDQGOXQJ�� 'XSOH[VRQR�� XQG(FKRNDUGLRJUDSKLHHUJHEQLVVH�� 5LVLNRIDNWRUHQSURILO� �+\SHUWRQXV�� 'LDEHWHVPHOOLWXV��)HWWVWRIIZHFKVHOVW|UXQJ��+HU]HUNUDQNXQJ��1LNRWLQDEXVXV��SHULSKHUHDUWHULHOOH�9HUVFKOX�NUDQNKHLW� �S$9.��V�D��$QKDQJ���%OXWGUXFN�EHL�$XIQDKPH�0HGLNDPHQWH� EHL� $XIQDKPH� XQG� (QWODVVXQJ�� NOLQLVFKHU� 9HUODXI�.RPSOLNDWLRQHQ��:LHGHUDXIQDKPH��+DXVDU]WDGUHVVH�'DU�EHU� KLQDXV� ZXUGH� GHU� ,QIDUNW� QDFK� 72$67�.ULWHULHQ� NODVVLIL]LHUW� ����V�$QKDQJ�� VRZLH� HLQ� =DKOHQZHUW� QDFK� GHU� &DQDGLDQ� 1HXURORJLFDO� 6FDOH�&16��V��$QKDQJ��������� HUKREHQ�XQG�GRNXPHQWLHUW�
����'LDJQRVHYDOXDWLRQ�7,$'HU�YDOLGLHUWH�7,$�)UDJHERJHQ�ZXUGH�IUHXQGOLFKHUZHLVH�YRQ�3URI��.RXGVWDDO�8QLYHUVLWlW�5RWWHUGDP��]XU�9HUI�JXQJ�JHVWHOOW�XQG��EHUVHW]W��VLHKH�$QKDQJ��3HU�3RVW�ZXUGH� MHGHP�3DWLHQWHQ�HLQ�)UDJHERJHQ�]XJHVDQGW��'LHVH�)UDJHQZXUGHQ� ]XU� 6LFKHUXQJ� GHU� 'LDJQRVH� HLQHU� 7,$� HLQJHVHW]W� XQG� ZHLVHQ� HLQHKRKH� hEHUHLQVWLPPXQJ� EHL� YHUVFKLHGHQHQ� 8QWHUVXFKHUQ� DXI����� ,Q� OHLFKWYHUVWlQGOLFKHQ� :RUWHQ� �/DLHQVSUDFKH�� ZXUGH� GDEHL� LP� 0XOWLSOH� &KRLFH9HUIDKUHQ� QDFK� GHU� )RUP� GHV� $XIWUHWHQV� YRQ� 6\PSWRPHQ� JHIUDJW�� HEHQVRQDFK� %HJLQQ�� 9HUODXI�� (QGH�� 'DXHU�� $Q]DKO� GHU� $WWDFNHQ� XQG� ]HLWOLFKHP=XVDPPHQKDQJ�PLW�GHP�QDFKIROJHQGHQ�6FKODJDQIDOO��(LQH�$WWDFNH��GLH�PLWKDOEVHLWLJHQ� PRWRULVFKHQ� RGHU� VHQVLEOHQ� 6\PSWRPHQ� RGHU� $SKDVLHHLQKHUJLQJ� ZXUGHQ� DOV� KHPLVSKlULHOOH� XQG� WUDQVLHQWH� PRQRNXOlUH9LVXVYHUOXVWH� DOV� UHWLQDOH� 7,$� JHZHUWHW�� 6FKZLQGHODQIlOOH�� 'RSSHOELOGHU�
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+HPLDQRSVLH�RGHU�ELODWHUDOH�PRWRULVFKH�RGHU�VHQVLEOH�6\PSWRPH��PHKU�DOV��6\PSWRP�ZDUHQ�HUIRUGHUOLFK��VLQG�SHU�GHILQLWLRQHP���� DOV�7,$V� LP�YHUWHEUR�EDVLOlUHQ�6WURPJHELHW�EHXUWHLOW�ZRUGHQ�
����.OLQLVFKH�(QGSXQNWH-HGHU� ,QIDUNW� ZXUGH� QDFK� 72$67�.ULWHULHQ� NODVVLIL]LHUW� ��� �V�� $QKDQJ��� =XU'RNXPHQWDWLRQ� GHV� IRNDOHQ� QHXURORJLVFKHQ� 'HIL]LWHV� ZXUGH�� ZLH� REHQHUZlKQW�� GLH� YDOLGLHUWH� &DQDGLDQ� 1HXURORJLFDO� 6FDOH� �&16�� V�� $QKDQJ�HUKREHQ�XQG�GRNXPHQWLHUW��'LHVH�6NDOD� LVW�]XU� UHWURVSHNWLYHQ�(LQVFKlW]XQJQHXURORJLVFKHU�'HIL]LWH��YRU�DOOHP�PRWRULVFKHU�'HIL]LWH��JHHLJQHW�
����&7���057��)U�K]HLFKHQ�XQG�,QIDUNWJU|VVH$OV� ,QIDUNWIU�K]HLFKHQ ZXUGHQ� JHZHUWHW�� IU�KH�� ]XU� NOLQLVFKHQ$XVIDOOV\PSWRPDWLN�SDVVHQGH�WHUULWRULDOH�+\SRGHQVLWlW�LP�$XIQDKPH�&7�RGHU+\SRGHQVLWlW� GHV� /LQVHQNHUQHV�� 9HUOXVW� GHU� ,QVHOULQGHQ�=HLFKQXQJ� RGHU9HUOXVW�GHV�.RUWH[EDQGHV�
,QIDUNWIU�K]HLFKHQ� XQG� &7�057� %HIXQGH� ]XU� %HXUWHLOXQJ� GHV� ILQDOHQ,QIDUNWYROXPHQV� ZXUGHQ� LQ� =XVDPPHQDUEHLW� XQG� PLW� +LOIH� YRQ� 3URI�/HKPDQQ�� 1HXURUDGLRORJLH� GHU� &KDULWp�� JHEOLQGHW� GXFKJHI�KUW�� $OOHYHUI�JEDUHQ�$XIQDKPH�&7V�ZXUGHQ�XQWHU�.HQQWQLV�GHV�NOLQLVFKHQ�%HIXQGHVDXI� GDV� 9RUKDQGHQVHLQ� YRQ� )U�K]HLFKHQ� �EHUSU�IW�� $QVFKOLHVVHQG� ZXUGHQ�ZHQQ�YRUKDQGHQ��&7V�RGHU�057V��ZHOFKH�LP�9HUODXI���EOLFKHUZHLVH�QDFK������ 7DJHQ� DQJHIHUWLJW� ZXUGHQ�� DXVJHZlKOW� XP� GDV� ILQDOH� ,QIDUNWYROXPHQ� ]XEHVWLPPHQ��'LHVH�%LOGHU�ZXUGHQ�LQ�HLQHP�6+$53�',1�$��'XUFKOLFKWVFDQQHUHLQJHVFDQQW� XQG� GDV� ,QIDUNWDUHDO� YLVXHOO� XPIDKUHQ� XQG� GLH� )OlFKHSODQLPHWULVFK� EHUHFKQHW� �6LJPD� 6FDQ��� 'LHV� ZXUGH� I�U� MHGH� 6FKLFKW� PLWVLFKWEDUHP� ,QIDUNW� ZLHGHUKROW� XP� VFKOLHVVOLFK� DQKDQG� GHU� 6FKLFKWGLFNH� XQG$GGLWLRQ� GHU� HLQ]HOQHQ� ,QIDUNWYROXPLQD� GDV� ILQDOH� ,QIDUNWYROXPHQ� ]XEHVWLPPHQ�
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����6WDWLVWLN)�U�DOOH�=LHOJU|�HQ�ZXUGHQ�GLH�%HIXQGH�]XQlFKVW�H[SORUDWRULVFK�XQWHUVXFKWXQG�GHVNULSWLY�DXVJHZHUWHW��8P�]X�SU�IHQ��RE�GLH�'DWHQ�QRUPDOYHUWHLOW�ZDUHQ�ZXUGH� HLQ� .ROPRJRURY�6PLUQRY�7HVW� GXUFKJHI�KUW�� $OV� NRQILUPDWRULVFKH$XVZHUWXQJVPHWKRGHQ�NDPHQ�EHL� GLVNRQWLQXLHUOLFKHQ�'DWHQ�XQG�'DWHQ��GLHQLFKW� QRUPDOYHUWHLOW� ZDUHQ�� QLFKW�SDUDPHWULVFKH� 7HVWYHUIDKUHQ� ]XU$QZHQGXQJ��8�7HVW�QDFK�:LOFR[RQ��0DQQ�XQG�:KLWQH\���QXU�LP�)DOO�PHWULVFKVNDOLHUWHU� 'DWHQ� NDPHQ� DXFK� SDUDPHWULVFKH� 7HVWV� �W�7HVW�� 9DULDQ]DQDO\VH�.ROPRJRURY�6PLUQRY�7HVW�� ]XP� (LQVDW]�� 'HU� DXI� GHP� VRJHQDQQWHQ:LOFR[RQ�7HVW�I�U�XQDEKlQJLJH�6WLFKSUREHQ�EDVLHUHQGH�5DQJWHVW�YRQ�0DQQXQG� :KLWQH\� LVW� GDV� YHUWHLOXQJVXQDEKlQJLJH� *HJHQVW�FN� ]XPSDUDPHWULVFKHQ� W�7HVW� I�U� GHQ� 9HUJOHLFK� ]ZHLHU� 0LWWHOZHUWH� VWHWLJHU9HUWHLOXQJHQ�� %HL� GLFKRWRPHQ� RGHU� TXDOLWDWLYHQ� 'DWHQ� ZXUGHQ� GHU� &KL�4XDGUDW�7HVW�RGHU�GHU�H[DNWH�7HVW�YRQ�)LVKHU�DQJHZHQGHW��=XU�)HVWVWHOOXQJP|JOLFKHU�� GHP� EHREDFKWHWHQ� (IIHNW� ]XJUXQGHOLHJHQGHU� (IIHNWH� ZXUGH� HLQHPXOWLYDULDWH�$QDO\VH�HLQJHVHW]W�,Q� GHU� UHWURVSHNWLYHQ� 6WXGLH� PLW� NOLQLVFKHQ� (QGSXQNWHQ� NDP�� GD� GHU� &16�V�D�� $QKDQJ�� HLQH� GLVNRQWLQXLHUOLFKH� 6NDOD� LVW�� HLQH� VFKULWWZHLVH� OLQHDUH5HJUHVVLRQ� ]XU� $QZHQGXQJ�� $OV� 6W|UJU|VVHQ� ZXUGHQ� LQ� GHU� 6WXGLH� PLWNOLQLVFKHQ� (QGSXQNWHQ� HLQJHJHEHQ�� NDUGLRYDVNXOlUH� 5LVLNRIDNWRUHQ�V�$QKDQJ��=HLW� ]ZLVFKHQ�6\PSWRPEHJLQQ�XQG�&16� �V�D��$QKDQJ��XQG�7,$�-D�1HLQ��� ,Q� GHU� NOLQLVFKHQ� 6WXGLH� PLW� QHXURUDGLRORJLVFKHQ� (QGSXQNWHQZXUGH� HLQH� ORJLVWLVFKH� 5HJUHVVLRQ� PLW� JHVFKlW]WHQ� RGGV�UDWLRV� XQGNRUUHVSRQGLHUHQGHQ� ����.RQILGHQ]LQWHUYDOOHQ� HUUHFKQHW� ����� $OV� GLFKRWRPH(QGSXQNWH��DEKlQJLJH�9DULDEOH��ZXUGHQ�,QIDUNWIU�K]HLFKHQ�RGHU�HLQ�JURVVHU,QIDUNW� �!� ���� GHU� 7HUULWRULXPV� GHU� $�� FHUHEUL� PHGLD�� DQJHVHW]W� XP� GHQ(LQIOXVV� YRQ� 6W|UJU|VVHQ� �FRQIRXQGLQJ� IDFWRUV� RGHU� FRYDULDWHV�HLQ]XUHFKQHQ�� $OV� 6W|UJU|VVHQ� ZXUGHQ� LQ� GHU� 6WXGLH� PLW� UDGLRORJLVFKHQ(QGSXQNWHQ� HLQJHJHEHQ�� NDUGLRYDVNXOlUH� 5LVLNRIDNWRUHQ� �'LDEHWHV�+\SHUWRQXV�� NRURQDUH� +HU]HUNUDQNXQJ�� SHULSKHUH� DUWHULHOOH9HUVFKOXVVHUNUDQNXQJ�� 1LNRWLQDEXVXV�� V�D�� $QKDQJ��� =HLW� ]ZLVFKHQ6\PSWRPEHJLQQ� XQG� &7�� &16� �V�D�� $QKDQJ�� XQG� 7,$� �-D�1HLQ��� $OOH6WDWLVWLNHQ�ZXUGHQ�PLW�6366�����EHUHFKQHW�
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,Q�GHQ�=HOONXOWXUH[SHULPHQWHQ�ZXUGH��EOLFKHUZHLVH�GHU�8QWHUVFKLHG�]ZLVFKHQGHQ�*UXSSHQ�PLWWHOV� $129$�PLW� %RQIHUURQL� SRVW�KRF� .RUUHNWXU� YHUZHQGHW�:HQQ�QLFKW�DQGHUV�HUZlKQW�VLQG� IROJHQGH�3�:HUWH�DQJHJHEHQ�� 


�

� XQG� 
I�U� S� d ������� S� d ����� XQG� S� d ������ 3URIHVVRU� 'U��:HUQHFNH�� /HLWHU� GHUPHGL]LQLVFKHQ� %LRPHWULH� GHU� &KDULWp� EHWUHXWH� LQ� VWDWLVWLVFKHQ� )UDJHQ� DOOH3KDVHQ� GHU� NOLQLVFKHQ� 6WXGLHQ�� ZLH� 3ODQXQJ� GHV� 6WLFKSUREHQXPIDQJV�'HVLJQ� GHU�)DOO�.RQWUROO� 6WXGLHQ� XQG� NULWLVFKH�$QZHQGXQJ� GHU� VWDWLVWLVFKHQ0HWKRGHQ�
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$����� %� &�������� '

��(UJHEQLVVH
9RUEHPHUNXQJ�:LFKWLJH�3DUDPHWHU� MHGHV�+\SR[LHWROHUDQ]�([HULPHQWHV�VLQG�$UW�XQG�'DXHUGHV�SUlNRQGLWLRQLHUHQGHQ�6WLPXOXV��$���'DXHU�GHV�,QWHUYDOOHV��%���'DXHU�GHU�7HVWK\SR[LH�� �&�� XQG� GLH� $UW� XQG� GHU� =HLWSXQNW�� QDFKGHP� GHU� 6FKDGHQEHXUWHLOW� ZXUGH� �'�� $EELOGXQJ� ���� =XU� 9HUDQVFKDXOLFKXQJ� GHV� 'HVLJQV� ZLUGGLHVHV�6FKHPD�LQ�MHGHP�IROJHQGHQ�([SHULPHQW�DQJHJHEHQ�

$EELOGXQJ��6FKHPD�+\SR[LHWROHUDQ]
����+\SR[LVFKH�3UlNRQGLWLRQLHUXQJ F

=XHUVW�� ]XU� (WDEOLHUXQJ� HLQHV� VWDELOHQ� 0RGHOOHV� ]XU� 2*'� XQWHUVXFKWHQ� ZLUGHQ� 6FKZHOOHQZHUW�� REHUKDOE� GHVVHQ� �����K� VSlWHU� HLQ� PRUSKRORJLVFKHU6FKDGHQ� XQG� HLQ� /'+�$QVWLHJ� DOV� ,QGLNDWRU� QHXURQDOHQ� 6FKDGHQQDFKZHLVEDU�ZDU��'DEHL�]HLJWH�VLFK��GDVV�GXUFK�+\SR[LH]HLWHQ�]ZLVFKHQ���XQG��� 0LQXWHQ�NHLQ�QDFKZHLVEDUHU�6FKDGHQ�HQWVWDQG��$EKlQJLJ�YRP�$OWHUGHU� =HOONXOWXU�� GHU� =HOOGLFKWH� XQG� GHP� 32��6SLHJHO� ]HLJWH� VLFK� HLQH=HOOVFKZHOOXQJ�HWZD�DE���������0LQXWHQ�$OV� 1lFKVWHV� ZXUGH� XQWHUVXFKW�� RE� GXUFK� NXU]H� 2*'�3KDVHQ+\SR[LHWROHUDQ]�JHJHQ�HLQH�OlQJHUGDXHUQGH�+\SR[LH�LQGX]LHUW�ZHUGHQ�NDQQ�$EELOGXQJ� �� ]HLJW� GHQ� 9HUVXFKVDXIEDX� XQG� GLH� (UJHEQLVVH� I�U� GDV� ���� ��XQG����K ,QWHUYDOO��'DEHL�]HLJW�VLFK��GDVV�EHUHLWV� LP���� ,QWHUYDOO��XQG��PHKUQRFK�EHL����K�XQG����K�3UlNRQGLWLRQLHUXQJ�GXUFK�2*'�HU]LHOW�ZHUGHQ�NDQQ�'HU� 6FKDGHQ� ZDU� GDEHL� ��� K� QDFK� GHU� ]ZHLWHQ� +\SR[LH� HLQGHXWLJ
F 'LHVH�9HUVXFKH�ZXUGHQ�PLW�'U��$QGUHDV�0HLVHO�� FDQG�PHG��8OULNH�%UXHU� �=HOONXOWXU�� XQG1LNRODM�,VDHY��2*'��GXUFKJHI�KUW�
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QDFKZHLVEDU�� �� K� QDFK� +\SR[LH� ZDU� LP� ��� K ,QWHUYDOO� QRFK� NHLQ� 6FKDGHQQDFKZHLVEDU�� 'LH� 3URWHNWLRQ� ZDU� LP� ��� K� ,QWHUYDOO� PD[LPDO�� 'LHVH([SHULPHQWH� GLHQWHQ� GD]X�� HLQ� VWDELOHV� 0RGHOO� GHU� K\SR[LVFKHQ3UlNRQGLWLRQLHUXQJ� ]X� HWDEOLHUHQ�� DOV� $XVJDQJVSXQNW� ]XU� &KDUDNWHULVLHUXQJJHQHWLVFKHU�0RGHOOH�
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$EELOGXQJ�� +\SR[LVFKH�3UlNRQGLWLRQLHUXQJ��/'+�:HUWH�XQG�=\WRORJLH

/HJHQGH��$ FRQWU���=HOOHQ�ZXUGHQ�PLW�%66���JHVS�OW��SUH������PLQ��QXU�SUlNRQGLWLRQLHUHQGH2*'��K\S�����K�2*'��SUH���K\S������K�2*'�3UlNRQGLWLRQLHUXQJ�XQG���K 2*'����K�����5HLKH�����K����5HLKH��XQG����K ���5HLKH��VSlWHU��GLH�/'+�:HUWH�YDULLHUWHQ�]ZLVFKHQ�����XQG�����8�POXQG�ZXUGHQ�QRUPDOLVLHUW��GLH�'DWHQ�VLQG�0LWWHOZHUWH r 6(�DXV�PLQGHVWHQV���XQDEKlQJLJHQ([SHULPHQWHQ��'LH�/'+�:HUWH�ZXUGHQ��K����6SDOWH�����K����6SDOWH��RGHU���K����6SDOWH��QDFK(QGH�GHU�2*'�JHPHVVHQ�%�&�' 3KDVHQNRQWUDVWPLNURVNRSLH QHXURQDOHU�=HOONXOWXUHQ��+\SR[LVFKH�3UlNRQGLWLRQLHUXQJ�%���QHXURQDOH�=HOOHQ��',9������FRQWURO���� &� ���K�QDFK����K�2*'��&������K�QDFK��K�2*''� ���K�2*'����K YRU��K�2*'��MHGHV�%LOG����K�QDFK�2*'�
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��(UJHEQLVVH ����3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ

ZHLK ���� �

����3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ�G
��13$� LVW� HLQ� ,QKLELWRU� GHV� .RPSOH[HV� ,,� �6XFFLQDWGHK\GURJHQDVH�� GHU$WPXQJVNHWWH�� ��13$� ]HLJWH� LQ� +LUQVFKQLWWHQ� 3URWHNWLRQ����� 'DEHL� EOLHEXQNODU�� RE� GHU� (IIHNW� GLUHNW� QHXURQDOH� =HOOHQ� EHWULIIW�� RGHU� GXUFK� ,QWHUDNWLRQPLW� (QGRWKHO�� *HIlVVHQ� XQG� $VWUR]\WHQ LP� LQWDNWHQ� 2UJDQ� HQWVWHKW�� :LUXQWHUVXFKWHQ�� RE� GXUFK� GLUHNWH� $SSOLNDWLRQ� YRQ� ��13$� DXI� 1HXURQHQHEHQIDOOV�7ROHUDQ]�JHJHQ�HLQH�GDUDXIIROJHQGH�2*'� LQGX]LHUW�ZHUGHQ�NDQQ�'DEHL�]HLJW�VLFK��GDVV�LQ�HLQHU�8�I|UPLJHQ�.XUYH��DE�HLQHU�'RVLV�YRQ����� 0LP� ��� K� ,QWHUYDOO� VLJQLILNDQW� HLQH� 3URWHNWLRQ� HU]LHOW� ZHUGHQ� NDQQ�� (LQHPD[LPDOH�3URWHNWLRQ�ZXUGH�� LP����K�XQG����K� ,QWHUYDOO�ZXUGH�GXUFK����� 0LQGX]LHUW� �V��$EELOGXQJ�����.OHLQHUH�'RVHQ��ZLH����� XQG������0�ZDUHQ�QLFKWPHKU�SURWHNWLY�

G 'LHVH�([SHULPHQWH�ZXUGHQ�]XVDPPHQ�PLW�1LNRODM� ,VDHY��2*'���&KULVWRSK�+DUPV� �/'+��$OH[DQGUD�%HUJN��=HOONXOWXU��XQG�0DWKLDV�5LHSH����13$�3URWRNROOH��GXUFKJHI�KUW�



��(UJHEQLVVH ����3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ

ZHLK ���� �

$EELOGXQJ�� 3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ

3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ�PLW���13$��/'+�:HUWH�XQG�=\WRORJLH����13$�ZXUGH�LQ�.RQ]HQWUDWLRQHQYRQ����� ELV������� 0�I�U���K�HLQJHVHW]W�$� ���K�,QWHUYDOO�%� ���K ,QWHUYDOO�]ZLVFKHQ���13$�XQG�2*'��'LH�/'+�:HUWH�ZDUHQ�]ZLVFKHQ���������8�PO��GLH�'DWHQ�VLQG0LWWHOZHUWH�r 6�(���Q ������YRQ�PLQGHVWHQV���XQDEKlQJLJHQ�([SHULPHQWHQ�

���S���������


�S����������6WXGHQW�W�WHVW�����13$�]HLJWH�HLQH�GRVLVDEKlQJLJH�,QGXNWLRQ�YRQ�+\SR[LHWROHUDQ]PLW�HLQHU�PD[LPDOHQ�3URWHNWLRQ�YRQ������EHL��� �� 0�EHL�HLQHP�,QWHUYDOO�YRQ����K�&� 6'+��6XFFLQDW�GHK\GURJHQDVH�$NWLYLWlW��$�8��$UELWUlUH�(LQKHLWHQ���PDEV��J�3URWHLQ��0LWWHOZHUWH� r 6�(���Q ����YRQ�PLQGHVWHQV���XQDEKlQJLJHQ�([SHULPHQWHQ��.RQWUROOH���VKDP�ZDVK��PLW�%66�����13$���0����0����0���1LWURSURSLRQDW��� �� 0������ 0������ 0����K�
���S���������6WXGHQW�W�WHVW��'� 3KRWRPLNURJUDSKLHQ����K�QDFK�2*'�/LQNV� .RQWUROOH���VKDP�ZDVK��PLW�%66���0LWWH� 2*'���K��GLH�=HOOHQ�]HLJHQ�GHXWOLFKH�GHJHQHUDWLYH�9HUlQGHUXQJHQ��6FKUXPSIXQJ�GHV�=\WRSODVPDV�'HQGULWHQYHUOXVW�XQG�OHW]WHQGOLFK�'HVLQWHJUDWLRQ�5HFKWV� ��13$������ 0����K�����K�YRU�2*'�UHGX]LHUWH�GLH�GXUFK�2*'�YHUXUVDFKWHQ�9HUlQGHUXQJHQVLJQLILNDQW��%DONHQ������P�
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��(UJHEQLVVH ����3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ

ZHLK ���� �

$EELOGXQJ����3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ�$QWLR[LGDQWLHQ�

)H62��$VF�� (LVHQVXOIDW�$VFRUEDW� LVW� HLQ� 5HGR[V\VWHP�� ZHOFKHV� IUHLH5DGLNDOH� JHQHULHUW�� '078�� 'L�PHWK\O�WKLR�XUHD�� 5DGLNDOIlQJHU� ����� 0�� 'DV,QWHUYDOO�ZDU����6WXQGHQ��/'+�ZXUGH����K�QDFK�2*'�JHPHVVHQ�
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��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

7,$� 6FKODJDQIDOO���&16��9HUODXI��� 5DQNLQ�6FRUH
0HGLDQ����7DJH

����)DOO�.RQWUROOVWXGLH PLW�NOLQLVFKHQ�(QGSXQNWHQ�H'LH�(UJHEQLVVH�REHQ�]HLJHQ��GDVV�HV�P|JOLFK�LVW��+\SR[LHWROHUDQ]�LQ�YLWUR ]XPRGHOOLHUHQ�XQG�]X� VLPXOLHUHQ��2E�GLHVH�(UJHEQLVVH� MHGRFK�DXI�GDV� DGXOWH*HKLUQ�RGHU�GLH�NOLQLVFKH�6LWXDWLRQ��EHUWUDJEDU�VLQG��LVW�XQNODU��$XFK�JLEW�GLH/LWHUDWXU� QXU� VFKZDFKH� XQG� LQGLUHNWH� ,QGL]LHQ� I�U� +\SR[LHWROHUDQ]� DPPHQVFKOLFKHQ�*HKLUQ��$OV�HUVWHQ�$QVDW]�]XU�.OlUXQJ�GLHVHU�)UDJH�P|FKWHQZLU� IROJHQGH�$UEHLWVK\SRWKHVH�IRUPXOLHUHQ��7,$V�VLQG�NXU]]HLWLJH� ,VFKlPLHQ�ZHOFKH� LQ� GHU� 5HJHO� NHLQ� VWUXNWXUHOOHV� 'HIL]LW� KLQWHUODVVHQ�� 6ROOWH� HLQH� 7,$�VR]XVDJHQ�DOV�NOLQLVFKHV�.RUUHODW�HLQHV�SUlNRQGLWLRQLHUHQGHQ�6WLPXOXV��LQ�GHU/DJH�VHLQ�+\SR[LHWROHUDQ]�]X� LQGX]LHUHQ��VR�VROOWHQ�$XVPDVV�XQG�6FKZHUHGHU� QHXURORJLVFKHQ�$XVIlOOH� EHL� HLQHP�GDUDXIIROJHQGHQ�+LUQLQIDUNW� JHULQJHUVHLQ�� 8P� GLHV� ]X� XQWHUVXFKHQ�� HUKREHQ� ZLU�� ZLH� REHQ� HUZlKQW� HLQH6FKODJDQIDOOGDWHQEDQN��LQ�GHU�3DWLHQWHQ�PLW�SURGURPDOHQ�7,$V�PLW�3DWLHQWHQRKQH�7,$�UHWURVSHNWLY�YHUJOLFKHQ�ZXUGHQ�$EELOGXQJ���]HLJW�VFKHPDWLVFK�GDV�6WXGLHQGHVLJQ�

$EELOGXQJ��6WXGLHQGHVLJQ

(LQVFKOX�NULWHULHQ(LQJHVFKORVVHQ� ZXUGHQ�� DOOH� 3DWLHQWHQ� GHU� 1HXURORJLVFKHQ� .OLQLN� GHU&KDULWp�� GLH� ]ZLVFKHQ� -DQXDU� ����� XQG� $XJXVW� ����� PLW� GHU9HUGDFKWVGLDJQRVH�HLQHV�LVFKlPLVFKHQ�+LUQLQIDUNWHV�DXIJHQRPPHQ�ZXUGHQ�
$XVVFKOX�NULWHULHQ
H 'LH� 6FKODJDQIDOOGDWHQEDQN ZXUGH� ]XVDPPHQ� PLW� .DL� .DOOHQEHUJ� �$UFKLYDUEHLWHQ�� XQG3URI�:HUQHFNH��6WXGLHQGHVLJQ��HUVWHOOW�



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

3DWLHQWHQ�EHL�GHQHQ�HLQH�YRUEHVWHKHQGH�'HPHQ]�EHNDQQW�ZDU��GLH�QDFK�GHP6FKODJDQIDOO� HLQH� SHUVLVWLHUHQGH� %HZXVVWVHLQVVW|UXQJ�� HLQH� VFKZHUH6SUDFKVW|UXQJ� �Y�D�� JOREDOH� $SKDVLH��� HLQH� YRUEHVWHKHQGH� DXVJHSUlJWH'HPHQ]�RGHU�*HGlFKWQLVVW|UXQJ�KDWWHQ�XQG�3DWLHQWHQ��EHL�GHQHQ�DXFK�GLH$QJHK|ULJHQ� NHLQH� $QJDEHQ� �EHU� GLH� 9RUJHVFKLFKWH� PDFKHQ� NRQQWHQ�ZXUGHQ�DXV�GHU�6WXGLH�DXVJHVFKORVVHQ��GD�LQ�GLHVHQ�)lOOHQ��EHU�HLQH��RGHUNHLQH�� YRUDQJHJDQJHQH� 7,$� QLFKW� HQWVFKLHGHQ� ZHUGHQ� NRQQWH�� (LQH$XVQDKPH� VWHOOWHQ� 3DWLHQWHQ� GDU�� EHL� GHQHQ� LQ� GHU� 9RUJHVFKLFKWH� EHUHLWVNOLQLVFK� HLQGHXWLJ� HLQH� 7,$� GLDJQRVWL]LHUW� ZXUGH� RGHU� HLQH� 7,$IUHPGDQDPQHVWLVFK�JHVLFKHUW�ZHUGHQ�NRQQWH��6ROFKH�3DWLHQWHQ�ZXUGHQ�LQ�GLH7,$�*UXSSH�DXIJHQRPPHQ�(EHQVR� ZXUGHQ� 3DWLHQWHQ� PLW� PLQLPDOHQ�� QXU� VHQVLEOHQ� XQG� UDVFKU�FNOlXILJHQ� $XVIlOOHQ� DXVJHVFKORVVHQ�� GD� GLH� 'LDJQRVH� HLQHU� ]HUHEUDOHQ,VFKlPLH� LQ� GLHVHQ� )lOOHQ� RIW� VFKZLHULJ� E]Z�� GLH� $EJUHQ]XQJ� JHJHQ� 7,$V�0LJUlQH��RGHU�HSLOHSWLVFKH�$QIlOOH�E]Z��SRVWLNWDOH�'HIL]LWH�PDQFKPDO�VFKZHU]X�WUHIIHQ�LVW�3DWLHQWHQ�PLW� HLQHU�6XEDUDFKQRLGDO�� RGHU�SULPlUHQ� LQWUD]HUHEUDOHQ�%OXWXQJ�6LQXVYHQHQWKURPERVH� XQG� YRUDQJHJDQJHQHP� GHPDUNLHUWHQ� LSVLODWHUDOHQLVFKlPLVFKHQ� +LUQLQIDUNWHQ� LP� &7� ZXUGHQ� DXVJHVFKORVVHQ�� JHQDXVR� ZLH3DWLHQWHQ�PLW�HLQHU�7,$�RKQH�GDUDXIIROJHQGHQ�,QIDUNW��7UDW�HLQH�7,$�LQ�HLQHPDQGHUHQ�YDVNXOlUHP�7HUULWRULXP�DOV�GHU�QDFKIROJHQGH�,QIDUNW�DXI��ZXUGH�GLHEHWUHIIHQGH�3HUVRQ�LQ�GLH�*UXSSH�ÄQXU³�6FKODJDQIDOO�DXIJHQRPPHQ��'LHV�JLOWDXFK�I�U�UHWLQDOH�7,$V�
6WXGLHQGHVLJQ XQG�+\SRWKHVHQ'LH� 6WXGLH� ZXUGH� UHWURVSHNWLY� GXUFKJHI�KUW�� $OOH� .UDQNHQDNWHQ� ZXUGHQ]XQlFKVW� PLWWHOV� GHV� (QWODVVXQJVEULHIHV� YRUVHOHNWLHUW�� $OOH� %ULHIH� PLW� GHU'LDJQRVH�+LUQLQIDUNW��0HGLDLQIDUNW��+LUQVWDPPLQIDUNW��6FKODJDQIDOO��FHUHEUDOH,VFKlPLH�� LVFKlPLVFKHU� ,QIDUNW�� DUWHULHOOH� 7KURPERVH� ZXUGHQ� DXI� GDV9RUOLHJHQ� GHU� (LQ�� XQG� $XVVFKOX�NULWHULHQ� �EHUSU�IW�� $XVVHU� GHQSHUV|QOLFKHQ� 'DWHQ� ZXUGHQ� %HKDQGOXQJVMDKU�� %HKDQGOXQJVGDXHU�� 6WDWLRQ�=HLWSXQNW�� /RNDOLVDWLRQ� XQG�$Q]DKO� YRQ�7,$V�� YRUDQJHJDQJHQH�+LUQLQIDUNWH�EHNDQQWH� =HLWGDXHU� ELV� ]XU� HUVWHQ� NOLQLVFKHQ� 8QWHUVXFKXQJ� XQG� ELV� ]XU



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

'XUFKI�KUXQJ�GHU�&RPSXWHUWRPRJUDSKLH�GHV�.RSIHV�XQG�ELV�]XP�%HJLQQ�GHU%HKDQGOXQJ�� 'XSOH[VRQR�� XQG� (FKRNDUGLRJUDSKLHHUJHEQLVVH�5LVLNRIDNWRUHQSURILO�� %OXWGUXFN� EHL� $XIQDKPH�� 0HGLNDPHQWH� EHL� $XIQDKPHXQG� (QWODVVXQJ�� NOLQLVFKHU� 9HUODXI�� .RPSOLNDWLRQHQ�� :LHGHUDXIQDKPH�+DXVDU]WDGUHVVH� GHQ� $NWHQ� HQWQRPPHQ�� %HL� 3DWLHQWHQ�� EHL� GHQHQ� GHU,QIDUNWEHJLQQ� QLFKW� EHNDQQW� ZDU�� ZXUGH� GHU� =HLWSXQNW�� ZDQQ� GHU� 3DWLHQW]XOHW]W� JHVXQG� JHVHKHQ� ZXUGH� UHJLVWULHUW�� %HL� 3DWLHQWHQ�� EHL� GHQHQ� GHU=HLWSXQNW�GHV�&7V�QLFKW�YHUPHUNW�ZDU��ZXUGH�DXIJUXQG�HLJHQHU�(UIDKUXQJHQHLQ�=HLWUDXP�YRQ���6WXQGH�QDFK�$XIQDKPH�DQJHQRPPHQ�'LH�SULPlUH�+\SRWKHVH� ODXWHWH�� GD��3DWLHQWHQ�PLW� HLQHU� YRUDXVJHJDQJHQHQ7,$�LP�JOHLFKHQ�YDVNXOlUHP�9HUVRUJXQJVJHELHW�LP�9HUJOHLFK�]X�3DWLHQWHQ�PLW,QIDUNW�RKQH�YRUDQJHJDQJHQH�7,$�HLQ�JHULQJHUHV�QHXURORJLVFKHV�'HIL]LW� EHL$XIQDKPH� DXIZHLVHQ� �SULPlUHU� (QGSXQNW��� $XIJUXQG� HLQHV� NOHLQHUHQ6FKODJDQIDOOHV� VROOWH� HV� DXFK� ]X� HLQHP� N�U]HUHQ� XQG� XQNRPSOL]LHUWHUHQ.UDQNHQKDXVDXIHQWKDOW�NRPPHQ��VHNXQGlUH�(QGSXQNWH���-H�HLQHP�3DWLHQWHQPLW� HLQHU� SURGURPDOHQ� 7,$� YRU� GHP� 6FKODJDQIDOO� ZXUGHQ� GUHL� 3DWLHQWHQJOHLFKHQ� *HVFKOHFKWV� XQG� $OWHUV� �r �� -DKUH�� JHJHQ�EHUJHVWHOOW�� GLH� HLQHQXQDQJHN�QGLJWHQ�+LUQLQIDUNW�HUOLWWHQ�KDEHQ�
'DWHQVFKXW]��'RNXPHQWDWLRQ��'LDJQRVWLN�XQG�7KHUDSLH'LH� 7HLOQDKPH� DQ� GHU� YRUOLHJHQGHQ� 6WXGLH� ZDU� IUHLZLOOLJ�� $OOHQ� 3DWLHQWHQZXUGH� EHL� $XIQDKPH� LQ� GLH� .OLQLN� HLQH� VFKULIWOLFKH� (LQYHUVWlQGQLVHUNOlUXQJ�'DWHQVFKXW]HUNOlUXQJ�YRUJHOHJW��GLH�HQWZHGHU�YRP�3DWLHQWHQ�SHUV|QOLFK�EHL$XIQDKPH�RGHU��ZHQQ�GHU� LQGLYLGXHOOH�=XVWDQG�GLHV�QLFKW�]XOLH���YRQ�HLQHP$QJHK|ULJHQ� YRUOlXILJ� XQWHUVFKULHEHQ� ZLUG�� 'LH� 'DWHQ� VLQG� QDFK� GHU(UKHEXQJ� DQRQ\PLVLHUW� ZRUGHQ� XQG� ZHUGHQ� DXVVFKOLH�OLFK� DQRQ\PYHU|IIHQWOLFKW�� 'LH� 'RNXPHQWDWLRQ� HUIROJWH� DXI� VWDQGDUGLVLHUWHQ� )RUPXODUHQYRU�(LQJDEH�LQ�GLH�'DWHQEDQN�9RQ� DOOHQ� 3DWLHQWHQ� ZXUGH� VRIRUW� QDFK� GHU� $XIQDKPH� HLQH&RPSXWHUWRPRJUDSKLH�DQJHIHUWLJW��'DYRQ�ZXUGHQ�GLHMHQLJHQ�DXVJHQRPPHQ�GLH� LQ� GLH� &KDULWp� YHUOHJW� ZXUGHQ� XQG� EHUHLWV� HLQH� DNWXHOOH� &7�$XIQDKPHPLWEUDFKWHQ�� $OOH� 3DWLHQWHQ� ZXUGHQ� QDFK� HLQHP� ORNDOHQ� .OLQLNSURWRNROO� PLWIUDNWLRQLHUWHP�RGHU�XQIUDNWLRQLHUWHP�+HSDULQ�WKHUDSLHUW��XQWHU�377�.RQWUROOH��



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

%HL����3DWLHQWHQ�ZXUGH�HLQH�V\VWHPLVFKH�RGHU�ORNDOH�7KURPERO\VH PLW�UW�3$RGHU�DOWHUQDWLY�PLW�8URNLQDVH�GXUFKJHI�KUW�9RQ� MHGHP� 3DWLHQWHQ� ZXUGH� LQQHUKDOE� GHU� HUVWHQ� ��� 6WXQGHQ� HLQ� (.*DQJHIHUWLJW��HEHQVR�HLQH�'XSOH[�6RQRJUDSKLH LQQHUKDOE�YRQ����6WXQGHQ��%HL��� 3DWLHQWHQ� ZXUGH� WUDQVWKRUDNDO�� EHL� ���� WUDQV|VRSKDJHDO� HLQH(FKRNDUGLRJUDSKLH� GXUFKJHI�KUW�� 1DFK� HLQHU� LQLWLDOHQ� 3KDVHQ� ZXUGHQ� GLH3DWLHQWHQ� HQWZHGHU� I�U� HLQH� &DURWLV�(QGDUWHUHNWRPLH� YRUJHVHKHQ�� HUKLHOWHQ����PJ�$FHW\OVDOLF\OVlXUH��RGHU�DQGHUH�7KURPER]\WHQDJJUHJDWLRQVKHPPHU�RGHU� HLQH� ,15�NRQWUROOLHUWH� RUDOH� $QWLNRDJXODWLRQ�� �EOLFKHUZHLVH� PLW3KHQSURFRXPRQ��0DUFXPDU� RGHU�)DOLWKURP���
%LRPHWULH I'LH�'DWHQ�ZXUGHQ�LQ�GLH�REHQ�HUZlKQWH�6FKODJDQIDOOGDWHQEDQN HLQJHJHEHQ�$QVFKOLH�HQG�ZXUGHQ� GLH�'DWHQ� DQKDQG� GHV�3DUDPHWHUV�� YRUDQJHJDQJHQH7,$� -$ RGHU�1(,1 LQ� �� *UXSSHQ� HLQJHWHLOW�� -HGHP� 3DWLHQWHQ� DXV� GHU� 7,$�*UXSSH�ZXUGHQ�� LQ�$OWHU�XQG�*HVFKOHFKW��EHUHLQVWLPPHQG����3DWLHQWHQ�DXVGHU�DQGHUHQ�*UXSSH�JHJHQ�EHUJHVWHOOW�
3ULPlUH�(QGSXQNWH$OV� SULPlUH� (QGSXQNWH� ZXUGH� GHU� NOLQLVFK� QHXURORJLVFKH� 6WDWXV� EHL$XIQDKPH� XQG� GHU� GRNXPHQWLHUWH� ZHLWHUH� NOLQLVFKH� 9HUODXI� LQQHUKDOE� GHUHUVWHQ� 7DJH� QDFK� $XIQDKPH� JHZlKOW�� =XU� 6NDOLHUXQJ� ZXUGH� KLHU]X� GHUHWDEOLHUWH�XQG�YDOLGLHUWH�&DQDGLDQ�1HXURORJLFDO�6FRUH��&16��YHUZDQGW��VLHKH$QKDQJ���GHVVHQ�6FKZHUSXQNW�DXI�PRWRULVFKHQ�'HIL]LWHQ� OLHJW��GHU�NOLQLVFKH9HUODXI� ZXUGH� XQWHUWHLOW� LQ�� 9HUVFKOHFKWHUXQJ�� 9HUEHVVHUXQJ� RGHU8QYHUlQGHUW�� ,Q� GHQ� )lOOHQ�� LQ� GHQHQ� GHU� 9HUODXI� QLFKW� GRNXPHQWLHUW� ZDU�ZXUGH�DQJHQRPPHQ��GDVV�GHU�NOLQLVFKH�9HUODXI�XQYHUlQGHUW�JHEOLHEHQ�ZDU�

I ,Q�=XVDPPHQDUEHLW�PLW�3URI��:HUQHFNH��,QVWLWXW�I�U�%LRPHWULH�XQG�6WDWLVWLN�



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

6HNXQGlUH�(QGSXQNWH�� ,QWHQVLYSIOLFKW�� 'DXHU�GHV�VWDWLRQlUHQ�$XIHQWKDOWV�� .RPSOLNDWLRQHQ�� ZLH� 5HLQIDUNW�� LQWUDFHUHEUDOH� %OXWXQJ� XQWHU$QWLNRDJXODWLRQ�� WLHIH� %HLQYHQHQWKURPERVH�� 3QHXPRQLH�+DUQZHJVLQIHNWLRQHQ��0\RNDUGLQIDUNW��JDVWURLQWHVWLQDOH�%OXWXQJHQ�
(UJHEQLVVH(V� ZXUGHQ� LQVJHVDPW� ���� .UDQNHQDNWHQ� DXVJHZHUWHW�� GDYRQ� ZXUGHQ� ���DXVJHVFKORVVHQ�� ��� DXIJUXQG� HLQHV� SULPlU� KlPRUUKDJLVFKHQ� ,QIDUNWV� RGHUHLQHU�6XEDUDFKQRLGDOEOXWXQJ��EHL���� ODJ�HLQH�6LQXVYHQHQWKURPERVH�YRU����KDWWHQ�HLQHQ�LQLWLDOHQ�&16�6FRUH��V�$QKDQJ��YRQ�ZHQLJHU�DOV���3XQNWHQ��HLQHJOREDOH� $SKDVLH� RGHU� HLQH� YRUEHVWHKHQGH� 'HPHQ]�� ���� KDWWHQ� QXU� HLQJHULQJHV� RGHU� HLQ� VFKQHOO� DEQHKPHQGHV� 'HIL]LW� EHL� $XIQDKPH�� HLQYRUDXVJHJDQJHQHU�6FKODJDQIDOO� RGHU� 7,$�PLW� ,QIDU]LHUXQJ� LP�&7� LP� VHOEHQYDVNXOlUHP�9HUVRUJXQJVJHELHW�ZDU� EHL� ���3DWLHQWHQ� GHU� )DOO�� ���3DWLHQWHQKDWWHQ�QXU�HLQH�7,$�RKQH�QDFKIROJHQGHQ�6FKODJDQIDOO�/HW]WOLFK�XPID�W�GLH�$QDO\VH�����6FKODJDQIDOOSDWLHQWHQ� �LP�$OWHU�YRQ����ELV���-DKUHQ��EHL�HLQHP�'XUFKVFKQLWWVDOWHU�YRQ������r �����-DKUHQ�����)UDXHQXQG� �� 0lQQHU��� ��� KDWWHQ� HLQH� YRUDQJHJDQJHQH� 7,$�� GHQHQ� ���� � ��[��RKQH� 7,$� PLW� $OWHUV�� XQG� *HVFKOHFKWV�EHUHLQVWLPPXQJ� JHJHQ�EHUJHVWHOOWZXUGHQ�� �� 3DWLHQWHQ� PLW� 7,$� XQG� 6FKODJDQIDOO� XQG� ��� ÄQXU³�6FKODJDQIDOO�3DWLHQWHQ� IDQGHQ� NHLQ� .RUUHODW� DXV� GHU� DQGHUHQ� *UXSSH� XQG� ZXUGHQHEHQIDOOV�DXVJHVFKORVVHQ�%HL����3DWLHQWHQ��������NRQQWH�LP�1DFKEHREDFKWXQJV]HLWUDXP�NHLQ�.RQWDNWPHKU�KHUJHVWHOOW�ZHUGHQ��)�U�GLHVH�3DWLHQWHQ�NRQQWH�NHLQ�5DQNLQ�6FRUH RGHU*ODVJRZ�6FRUH�HUKREHQ�ZHUGHQ�
,Q�7DEHOOH���VLQG�GLH�%DVLVGDWHQ�GHU�3DWLHQWHQ�PLW�XQG�RKQH�7,$�$QDPQHVHYHUJOLFKHQ�� (V� JDE� NHLQH� VLJQLILNDQWH� 8QWHUVFKLHGH� ]ZLVFKHQ� GHQ� EHLGHQ*UXSSHQ� LQ� %H]XJ� DXI� GDV� $OWHU� XQG� NDUGLRYDVNXOlUH� 5LVLNRIDNWRUHQ�$QKDQJ��� (EHQVR� NRQQWHQ� NHLQH� 8QWHUVFKLHGH� EHL� GHU� (LQQDKPH� YRQ0HGLNDPHQWHQ� ZLH� $FHW\OVDOLF\OVlXUH RGHU� 3KHQSURFRXPRQ� XQG� GHU� =HLW



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

]ZLVFKHQ� $XIWUHWHQ� GHU� 6\PSWRPH� �IDOOV� EHNDQQW�� XQG� $QNXQIW� LP.UDQNHQKDXV�JHIXQGHQ�ZHUGHQ��=HLW�ELV�%HKDQGOXQJ��
7DEHOOH����%DVLVGDWHQ�J

7,$MD��Q� ����� QHLQ��Q� ������ 3$OWHU��'XUFKVFKQLWW�r 6�'� �����r ���� �����r ���� !�����
ZHLEOLFK�Q���� ������� ������� !�����PlQQOLFK�Q���� ������� ������� !�����+\SHUWRQXV�Q���� ������� ������� !�����'LDEHWHV�Q���� ������ ������� !�����9+)�Q���� ������ ������� !�����.+.�Q���� ������ ������� !�����S$9.�Q���� ������ ������ !�����)HWWVWRIIZHFKVHOVW|UXQJ�Q���� ������� ������� !�����5DXFKHQ�Q���� ������� ������� !�����$FHW\OVDOLF\OVlXUH�Q���� ������ ������� !�����3KHQSURFRXPRQ�Q���� ����� ����� !�����=HLW�ELV�%HKDQGOXQJ��K���r 6�'� �����r ���� �����r ���� !�����

/HJHQGH� .+. �NRURQDUH�+HU]NUDQNKHLW��9+) 9RUKRIIOLPPHUQ��S$9. �SHULSKHUH�DUWHULHOOH9HUVFKOX�NUDQNKHLW��
 �0DQQ�:KLWQH\�7HVW��$FHW\OVDOLF\OVlXUH�Q�����3KHQSURFRXPRQ�Q�����0HGLNDPHQWH�EHL�$XIQDKPH�

,Q� 7DEHOOH� �� ZHUGHQ� GLH� *UXSSHQ� LQ� %H]XJ� DXI� ,QIDUNWlWLRORJLH� XQG/RNDOLVDWLRQ� YHUJOLFKHQ�� 'LH� EHLGHQ� *UXSSHQ� ZHLVHQ� ZHGHU� VLJQLILNDQWH$EZHLFKXQJHQ� LQ� GHU� +lXILJNHLW� YRQ� NDUGLRHPEROLVFKHQ� ,QIDUNWHQ�� 0DNUR�RGHU�0LNURDQJLRSDWKLH�QRFK�LQ�GHU�,QIDUNWORNDOLVDWLRQ�DXI�



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

7DEHOOH�� ,QIDUNWlWLRORJLH�XQG�±ORNDOLVDWLRQ
7,$MD QHLQ 30DNURDQJLRSDWKLH��Q���� ������� ������� !�����0LNURDQJLRSDWKLH��Q���� ������ ������� !�����.DUGLRHPEROLVFKHU�,QIDUNW��Q���� ������ ������� !�����DQGHUH��XQEHVWLPPEDUH�8UVDFKH��Q���� ������� ������� !�����OLQNH�.DURWLV��Q���� ������� ������� !�����UHFKWH�.DURWLV��Q���� ������� ������� !�����Y��E��9HUVRUJXQJVJHELHW�Q���� ������ ������� !�����

/HJHQGH��Y��E���YHUWHEUR�EDVLOlU��DQGHUH�XQEHVWLPPEDUH�8UVDFKH��3DWLHQWHQ�EHL�GHQHQNHLQH�HLQ]HOQH�6FKODJDQIDOOlWLRORJLH�PLW�K|KHUHU�:DKUVFKHLQOLFKNHLW�RGHU�PHKUHUH�P|JOLFKH8UVDFKHQ��ZLH�&DURWLVVWHQRVH�XQG�9RUKRIIOLPPHUQ�RGHU�0LNURDQJLRSDWKLH�XQG0DNURDQJLRSDWKLH�EHVWDQGHQ�RGHU�VHOWHQHUH�6FKODJDQIDOOlWLRORJLHQ�ZLH�ILEURPXVNXOlUH'\VSODVLHQ��'LVVHNDWH��SDUDGR[H�(PEROLHQ��PLJUlQ|VH�+LUQLQIDUNWH��Q��72$67�.ULWHULHQ��V�$QKDQJ�

'LH� SULPlUHQ� XQG� VHNXQGlUHQ� (QGSXQNWH� VLQG� LQ� 7DEHOOH� �� DXIJHI�KUW�3DWLHQWHQ�PLW�7,$�YRU�HLQHP�LVFKlPLVFKHQ�+LUQLQIDUNW�KDWWHQ�HLQHQ�VLJQLILNDQWEHVVHUHQ� &16�6FRUH� �V�D�� $QODJH�� EHL� $XIQDKPH� VRZLH� HLQHQ� VLJQLILNDQWEHVVHUHQ� 5DQNLQ� 6FRUH� XQG� *ODVJRZ� 2XWFRPH� 6FRUH�� 'LH� 9HUWHLOXQJ� GHU&16�:HUWH�LVW�LQ�$EELOGXQJ���GDUJHVWHOOW��'LH�:HUWH�LQ�GHU�7,$�*UXSSH�E]Z�QLFKW�7,$�*UXSSH�ZDUHQ�QRUPDOYHUWHLOW��S ������E]Z���������1DFK�HLQHP�GXUFKVFKQLWWOLFKHQ�%HREDFKWXQJV]HLWUDXP�YRQ���r�����0RQDWHQQDFK�GHP�,QIDUNW�ZDUHQ�LQVJHVDPW����3DWLHQWHQ�YHUVWRUEHQ��'LH�GLIIHUHQWLHOOH$QDO\VH� GHU� HLQ]HOQHQ�6FRUHV� ]HLJW�� GDVV�GHU� K|KHUH�PLWWOHUH�&16�:HUW� LQGHU� 7,$�*UXSSH� JUR�WHLOV� DXI� GLH� JHULQJHUH� $Q]DKO� VFKZHUHU� 'HIL]LWH� EHL$XIQDKPH�]XU�FN]XI�KUHQ� LVW� �&16�:HUW���RGHU�JHULQJHU�� �����JHJHQ�EHU����S�����������3DWLHQWHQ�KDWWHQ� LKUH� OHW]WH�7,$�ZHQLJHU�DOV����K� YRU� GHP,QIDUNWHUHLJQLV��'LHVH�8QWHUJUXSSH�ZLHV�NHLQH�8QWHUVFKLHGH�LP�&16�:HUW�EHL$XIQDKPH� DXI� XQG� DXFK� QXU� HLQHQ� OHLFKW� EHVVHUHQ� 5DQNLQ� 6FRUH� ����JHJHQ�EHU������YHUJOLFKHQ�PLW�GHU�JHVDPWHQ�7,$�*UXSSH�



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

7DEHOOH�� &16�:HUW�XQG�(QGSXQNW�YRQ�3DWLHQWHQ�PLW�XQG�RKQH�7,$�

7,$MD QHLQ 3
&16�:HUW�EHL�$XIQDKPH�rr 6�'� ����rr ���PHGLDQ���� ����rr ���PHGLDQ���� �����
5DQNLQ�6FRUH�r 6�'� ����r ���PHGLDQ�� ����r���PHGLDQ�� �����
*ODVJRZ�6FRUH�r 6�'� ����r ���PHGLDQ�� ����r ���PHGLDQ�� �����
7RG��Q���� ������ ������� !����%HKDQGOXQJV]HLW��7DJH�r 6�'�� �����r ��� �����r ���� !����,QWHQVLYSIOLFKW������ Q���� ������ ������� �����.RPSOLNDWLRQHQ������ Q���� ������ ������� !����9HUVFKOHFKWHUXQJ��� Q���� ������ ������� !����.HLQH�9HUlQGHUXQJ��Q���� ������� ������� !����9HUEHVVHUXQJ����� Q���� ������� ������� !����
/HJHQGH� 6�'���6WDQGDUGDEZHLFKXQJ��&16��VLHKH�$QKDQJ��.RPSOLNDWLRQHQ��5HLQIDUNW�%HLQYHQHQWKURPERVH��3QHXPRQLH��+DUQZHJVLQIHNW��0\RNDUGLQIDUNW��*DVWURLQWHVWLQDOH%OXWXQJ�



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

$EELOGXQJ�� 9HUWHLOXQJ�GHU�&16�:HUWH
� � � � � � � � � � �� �� ��

�
����
���
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ZHLK ���� �

7DEHOOH�����8QLYDULDWH�$QDO\VH
&16�dd �
�Q ���

&16�tt �
�Q ����

25�rr�����&,�
7,$�QHLQ��Q� ����� �� ��7,$�MD��Q� � ��� � �� ���� ������������

5DQNLQ����
�Q ���

5DQNLQ����
�Q ��� 25�rr �����&,

7,$�QHLQ��Q� ���� �� ��7,$�MD��Q� � ��� � �� ���� �����������
*ODVJRZ����
�Q ���

*ODVJRZ��
�Q ��� 25�rr �����&,

7,$�QHLQ��Q� ���� �� ��
7,$�MD��Q� � ��� �� �� ����������������
/HJHQGH� 25��2GGV�5DWLR��&,��.RQILGHQ]LQWHUYDOO��5DQNLQ�������XQG�*ODVJRZ�����EHGHXWHQHLQHQ�J�QVWLJHUHQ�2XWFRPH�
,Q� GHU� PXOWLYDULDWHQ� $QDO\VH� �OLQHDUH� 5HJUHVVLRQ�� ZDUHQ� QXU� HLQH)HWWVWRIIZHFKVHOVW|UXQJ� XQG� HLQH� 7,$� HLQ� XQDEKlQJLJHU� )DNWRU� I�U� HLQHQVFKOHFKWHQ�E]Z��JXWHQ�&16�6FRUH�,Q�GHU�$QDO\VH�GHV�5DQNLQ�6FRUHV�XQG�GHV�*ODVJRZ�RXWFRPH�6FRUHV�ZDUHQ7,$V�NHLQH�XQDEKlQJLJHQ�3UlGLNWRUHQ�



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�QHXURUDGLRORJLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

7,$�������� 6FKODJDQIDOO���)U�K]HLFKHQ����������,QIDUNWJU|VVH
0HGLDQ����7DJH

����)DOO�.RQWUROOVWXGLH�PLW�QHXURUDGLRORJLVFKHQ�(QGSXQNWHQ�J,Q� GHQ� H[SHULPHQWHOOHQ� 0RGHOOHQ� ]XU� +\SR[LHWROHUDQ]� EHL� IRNDOHU� ,VFKlPLH]HLJWH� VLFK� HLQH� 5HGXNWLRQ� GHV� ,QIDUNWYROXPHQV� XP� HWZD� ������ ��� ,Q� GHUNOLQLVFKHQ�6LWXDWLRQ�LVW�GDV�,QIDUNWYROXPHQ�GXUFK�GDV�$XVPDVV�GHU�/lVLRQ�LQELOGJHEHQGHQ� 9HUIDKUHQ� DEVFKlW]EDU�� 'DKHU� P|FKWHQ� ZLU� I�U� GLH� IROJHQGH6WXGLH� IROJHQGH� +\SRWKHVH� IRUPXOLHUHQ�� :HQQ� YRUDQJHKHQGH�� SURGURPDOH7,$V� ]XU� +\SR[LHWROHUDQ]� I�KUHQ�� VROOWH�� QHEHQ� YHUEHVVHUWHQ� NOLQLVFKHQ3DUDPHWHUQ�ZLH�3DUHVHJUDGHQ�DXFK�GDV�JHVFKlW]WH�,QIDUNWYROXPHQ�JHULQJHUVHLQ� RGHU�� JURVVH� ,QIDUNWH� VHOWHQHU� DXIWUHWHQ�� 'LH� YRUDQJHJDQJHQH� 6WXGLHHUIDVVWH� KHWHURJHQH� ,QIDUNWH�PLW� ,VFKlPLHQ� LP�&DURWLVVWURPJHELHW� DOV� DXFKYHUWHEUR�EDVLOlUH�,VFKlPLHQ��'D�I�U� OHW]WHUH�GLH�'DUVWHOOXQJ�GHV�,QIDUNWHV� LP&7� VFKZLHULJ� LVW� XQG� DXFK� HLQH� NRPSOL]LHUWH� .RUUHODWLRQ� ]ZLVFKHQ,QIDUNWORNDOLVDWLRQ�� .OLQLN� XQG� %LOGJHEXQJ� EHVWHKW�� ZXUGHQ� LQ� GLH� IROJHQGH6WXGLH�QXU�3DWLHQWHQ�PLW�,VFKlPLHQ�LP�6WURPJHELHW�GHU�$UWHULD�FHUHEUL�PHGLDDXIJHQRPPHQ��$EELOGXQJ���]HLJW�GDV�'HVLJQ�GHU�6WXGLH�

$EELOGXQJ��� 6WXGLHQGHVLJQ

(LQ�ZHLWHUHU�8QWHUVFKLHG�]XU�YRUKHULJHQ�6WXGLH�EHVWHKW� LP�PDWFKLQJ�� ,Q�GHUYRUDQJHJDQJHQHQ� 6WXGLH� ZXUGH� QXU� QDFK� $OWHU�� *HVFKOHFKW� XQG,QIDUNWORNDOLVDWLRQ� JHPDWFKW�� 'LHV� ELUJW� GLH� *HIDKU�� GDVV� 6FKODJDQIlOOHXQWHUVFKLHGOLFKHU� bWLRORJLHQ� PLWHLQDQGHU� YHUJOLFKHQ� ZXUGHQ�� %HLVSLHOVZHLVHXQWHUVFKHLGHW� VLFK�GLH�3DWKRSK\VLRORJLH� XQG�RIWPDOV� DXFK�GLH� ,QIDUNWJU|VVHEHL�3DWLHQWHQ�PLW�.DUGLRHPEROLHQ�PLW�,QIDUNWHQ��]�%��EHL�&DURWLVVWHQRVHQ�

J 'LHVH�'DWHQ�ZXUGHQ�]XVDPPHQ�PLW�3URI�/HKPDQQ��1HXURUDGLRORJLH��XQG�1LFROD�$PEHUJHU�'DWHQHUIDVVXQJ�XQG�$UFKLYDUEHLWHQ��HUKREHQ�
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ZHLK ���� �

'DKHU�ZXUGH� LQ�GHU� IROJHQGHQ�6WXGLH�DXFK�QDFK�72$67�.ULWHULHQ�JHPDWFKW�V�$QKDQJ��
6WXGLHQGHVLJQ�XQG�+\SRWKHVHQ�'LH� 6WXGLH� LVW�� ZLH� ]XYRU� DOV� UHWURVSHNWLYH� )DOO�.RQWUROOVWXGLH� DQJHOHJW� XQGEHUXKW� LP� ZHVHQWOLFKHQ� DXI� GHP� JOHLFKHQ� 'DWHQVDW]� �� GHU� 3RSXODWLRQ� GHU6FKODJDQIDOOSDWLHQWHQ�� GLH� ]ZLVFKHQ� -DQXDU� ����� XQG� $XJXVW� ����� LQ� GHU&KDULWp� &DPSXV� 0LWWH� XQWHU� GHU� 9HUGDFKWVGLDJQRVH� HLQHV� LVFKlPLVFKHQ6FKODJDQIDOOHV�DXIJHQRPPHQ�ZXUGHQ��$XVJDQJVSXQNW�LVW�ZLHGHUXP�GLH�REHQHUZlKQWH�6FKODJDQIDOOGDWHQEDQN�� 'LH� 'LDJQRVH� HLQHU� 7,$�ZXUGH�ZLH� REHQ�PLWWHOV� HLQHV� YDOLGLHUWHQ� )UDJHERJHQV� �V�� $QKDQJ�� IHVWJHOHJW�'LH� SULPlUH+\SRWKHVH� ODXWHWH�� GDVV�3DWLHQWHQ�PLW� HLQHU� SURGURPDOHQ� 7,$� VHOWHQHU� XQGZHQLJHU� ,VFKlPLH�DVVR]LLHUWH� 9HUlQGHUXQJHQ� LP� LQLWLDOHQ� &7� XQG� LQ� GHU]HUHEUDOHQ� %LOGJHEXQJ� LP� 9HUODXI� KDEHQ�� ,Q� $QOHKQXQJ� DQ� H[SHULPHQWHOOH0RGHOOH� VROOWHQ� 3DWLHQWHQ� PLW� SURGURPDOHQ� 7,$V� HLQ� JHULQJHUHV,QIDUNWYROXPHQ�KDEHQ��'D�GDV�,QIDUNWYROXPHQ�RIWPDOV�VFKZHU�]X�EHVWLPPHQLVW�� XQG��ZLH� LP�9HUODXI�GHU�6WXGLH�GHXWOLFK�ZXUGH�� EHL� J�QVWLJHQ�9HUOlXIHQRIWPDOV� NHLQ� .RQWUROO�&7� DQJHIHUWLJW� ZXUGH�� ZXUGHQ� IROJHQGH� ]XVlW]OLFKH6XUURJDWSDUDPHWHU�DOV�(QGSXQNWH�EHVWLPPW�
3ULPlUHU�(QGSXQNW��,QIDUNWIU�K]HLFKHQ �+\SRGHQVLWlW��9HUOXVW�GHV�,QVHOULQGHQEDQGHV��9HUOXVW�GHU%DVDOJDQJOLHQ]HLFKQXQJ�RGHU�GHV�.RUWH[�0DUNODJHUNRQWUDVWHV��6HNXQGlUH�(QGSXQNWH��K��*U|VVH�GHV�,QIDUNWHV��JU|VVHU�NOHLQHU�DOV�����GHV�DQ]XQHKPHQGHQREHUIOlFKOLFKHQ�XQG�WLHIHQ�7HUULWRULXPV�GHU�$��FHUHEUL�PHGLD����,QIDUNWORNDOLVDWLRQ��NRUWLNDO�VXENRUWLNDO����5DXPIRUGHUQGH�:LUNXQJ�GHV�,QIDUNWHV���,QIDUNWYROXPHQ�
K GLH� $UFKLYDUEHLWHQ� XQG� %HVWLPPXQJ� GHU� ,QIDUNWYROXPLQD� ZXUGHQ� YRQ� FDQG�� PHG�� 1LFROD$PEHUJHU�GXUFKJHI�KUW�



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�QHXURUDGLRORJLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

%HLGH�(QGSXQNWH�ZXUGHQ�GLFKRWRPLVLHUW�DXVJHZHUWHW�
(LQVFKOXVVNULWHULHQ�����DNXWH�QHXURORJLVFKH�LVFKlPLVFKH�'HIL]LWH�LP�&DURWLVVWURPJHELHW�����$XIQDKPH�XQG�JJI��9HUODXIV�&7�LQ�DXVUHLFKHQGHU�WHFKQLVFKHU�4XDOLWlW�$XVVFKOXVVNULWHULHQ�����3ULPlUH�LQWUD]HUHEUDOH�%OXWXQJ����6LQXVYHQHQWKURPERVH����YRUDQJHJDQJHQH�7,$�PLW�GHPDUNLHUWHP�,QIDUNW���� 7,$� LQ� HLQHP� DQGHUHQ� 7HUULWRULXP� DOV� GHU� GDUDXIIROJHQGH� ,QIDUNW� RGHUQLFKW�NODVVLIL]LHUEDUH�7,$V�



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�QHXURUDGLRORJLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

'LH� IROJHQGH� 7DEHOOH� ]HLJW� GLH� NOLQLVFKHQ� HSLGHPLRORJLVFKHQ� 'DWHQ� GHU3DWLHQWHQ�
7DEHOOH��� .OLQLVFKH�'DWHQ
.OLQLVFKH� 'DWHQ� YRQ� 3DWLHQWHQ� PLW� HLQHU� RGHU� PHKUHUHQ� 7,$V� YRU� HLQHPKHPLVSKlULHOOHP� 6FKODJDQIDOO�� YHUJOLFKHQ� PLW� 3DWLHQWHQ� RKQH� 7,$� YRU6FKODJDQIDOO�L�
7,$�YRU�6FKODJDQIDOO -D��Q� ����� 1HLQ��Q� ����� 30LWWOHUH�=HLW�ELV�&7��r 6�'�0LQLPXP��0D[LPXP��LQ�6WXQGHQ�0HGLDQ
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L ,Q�=XVDPPHQDUEHLW�PLW�3URI��/HKPDQQ�XQG�1LFROD�$PEHUJHU�
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'LH�3DWLHQWHQ�PLW�SURGURPDOHQ�7,$V�ZDUHQ� LP�'XUFKVFKQLWW�HWZD���6WXQGHQIU�KHU� LP� HUVWHQ�&7� XQWHUVXFKW� ZRUGHQ�� 'LH� .RPSOLNDWLRQV�� XQG� 7RGHVUDWHZDU�QLFKW�VLJQLILNDQW�XQWHUVFKLHGOLFK��HEHQVR�ZLH�GLH�$Q]DKO�GHU�3DWLHQWHQ�GLHDXI�HLQHU�,QWHQVLYVWDWLRQ�EHKDQGHOW�ZHUGHQ�PXVVWHQ�



��(UJHEQLVVH ����)DOO�.RQWUROOVWXGLH�PLW�QHXURUDGLRORJLVFKHQ�(QGSXQNWHQ

ZHLK� ���� �
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��=XVDPPHQIDVVXQJ�XQG�'LVNXVVLRQ
=XVDPPHQJHIDVVW�]HLJHQ�GLH�REHQ�HUZlKQWHQ�(UJHEQLVVH��GDVV�HV�+LQZHLVHI�U� K\SR[LVFKH� 3UlNRQGLWLRQLHUXQJ� DP� PHQVFKOLFKHQ� *HKLUQ� JHEHQ� N|QQWHXQG� GDVV� K\SR[LVFKH� 3UlNRQGLWLRQLHUXQJ�LQ� YLWUR VWDELO� PRGHOOLHUW� ZHUGHQNDQQ�,Q�HLQHU�UHWURVSHNWLYHQ�6WXGLH�YHUVXFKWHQ�ZLU�GLH�+\SRWKHVH�]X�XQWHUPDXHUQ�GDVV� WUDQVLHQWH� LVFKlPLVFKH� $WWDFNHQ� �DOV� NXU]GDXHUQGH� LVFKlPLVFKH6WLPXOL�� YRU� HLQHP� ,QIDUNW� �SURGURPDOH� 7,$V�� SURWHNWLY� VLQG� JHJHQ� HLQHQDFKIROJHQGH� ]HUHEUDOH� ,VFKlPLH��(V� ]HLJWH� VLFK� GDEHL�� GDVV�3DWLHQWHQ�PLWSURGURPDOHQ� 7,$V� HLQ� JHULQJHUHV� 'HIL]LW� XQG� HLQHQ� J�QVWLJHUHQ� 9HUODXI]HLJWHQ� XQG� LP� &7� VHOWHQHU� ,QIDUNWIU�K]HLFKHQ� KDWWHQ�� 6RPLW� N|QQWHQWUDQVLHQWH� LVFKlPLVFKH� $WWDFNHQ�� YRU� HLQHP� 6FKODJDQIDOO�� DQDORJ� ]X� GHU6LWXDWLRQ� DP� +HU]HQ� XQG� ZLH� LQ� ]DKOUHLFKHQ�LQ� YLYR 0RGHOOHQ� JH]HLJW�� HLQNOLQLVFKHV�.RUUHODW�]XU�K\SR[LVFKHQ�3UlNRQGLWLRQLHUXQJ�GDUVWHOOHQ�,P� H[SHULPHQWHOOHQ� 7HLO� GHU� YRUOLHJHQGHQ� $UEHLW� ZLUG� JH]HLJW�� GDVV� VLFKK\SR[LVFKH� 3UlNRQGLWLRQLHUXQJ�LQ� YLWUR LQ� QHXURQDOHQ� .XOWXUHQ� PRGHOOLHUHQOlVVW�� (LQH� NXU]]HLWLJH� 6DXHUVWRII�*OXFRVH�'HSULYDWLRQ� �2*'�� ���� 7DJH� YRUHLQHU� OlQJHUHQ�2*'�I�KUW�]X�HLQHP�VLJQLILNDQWHQ�6FKXW]�YRQ�1HXURQHQ��ELV]X� ����� +\SR[LHWROHUDQ]� NRQQWH� DXFK� GXUFK� DQGHUH� PHWDEROLVFKH� 6WLPXOL�ZLH� ,QKLELWLRQ� YRQ� $WPXQJVNHWWHQHQ]\PHQ� GXUFK� ��13$ LP� JOHLFKHQ=HLWUDKPHQ�VLPXOLHUW�ZHUGHQ�'D� GLH� LQ� GLHVHU� $UEHLW� YHUZHQGHWHQ� 0HWKRGHQ� YRQ� XQWHUVFKLHGOLFKHQ0RGHOOHQ� DXVJHKHQ�� VROO� LP� IROJHQGHQ� GLH� 'LVNXVVLRQ� GHU� H[SHULPHQWHOOHQXQG�NOLQLVFKHQ�8QWHUVXFKXQJHQ�JHWUHQQW�HUIROJHQ�
'LVNXVVLRQ�GHU�H[SHULPHQWHOOHQ�(UJHEQLVVH�
����+\SR[LVFKH�3UlNRQGLWLRQLHUXQJ,Q� GHQ� H[SHULPHQWHOOHQ� 8QWHUVXFKXQJHQ� ZLUG� DOV� �6FKODJDQIDOOPRGHOO�6DXHUVWRII�*OXFRVH�'HSULYDWLRQ� �2*'�� LQ� SULPlU� QHXURQDOHQ� .XOWXUHQYHUZHQGHW�� 'LHVH� 2*'� LVW� DOV� =HOONXOWXUPRGHOO� I�U� JOREDOH� RGHU� IRNDOH,VFKlPLH� DQHUNDQQW�� LQ� YLHOHQ� /DERUHQ� HWDEOLHUW� XQG� JXW� UHSURGX]LHUEDU�����
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1HXURQHQ� ]HLJHQ� LQ� GLHVHP�0RGHOO� YRUZLHJHQG� HLQHQ� QHNURWLVFKHQ� =HOOWRG�GHU��EHUZLHJHQG�YRQ�10'$�5H]HSWRUHQ�YHUPLWWHOW�ZLUG��([]LWR[L]LWlW������'HU1DFKWHLO�GLHVHV�0RGHOOHV�LVW�LP�ZHVHQWOLFKHQ�GLH�PHWKRGLVFKH�5HGXNWLRQ�GHV=HOONXOWXUDQVDW]HV��(V�ZHUGHQ�1HXURQHQ�SHULQDWDOHU�7LHUH�LQ�JHULQJHU�'LFKWH�DXI� N�QVWOLFKHQ� 1lKUE|GHQ� LQ� HLQHP� YHUHLQIDFKWHQ� 1lKUPHGLXP� JHKDOWHQ�'LHVH� 6LWXDWLRQ� NDQQ� QLFKW� RKQH� ZHLWHUHV� DXI� GDV� DGXOWH� *HKLUQ� YRQ9HUVXFKVWLHUHQ� RGHU� JDU� GHQ� 0HQVFKHQ� �EHUWUDJHQ� ZHUGHQ�� 'HQQRFKGLIIHUHQ]LHUHQ� GLHVH� =HOOHQ�LQ� YLWUR ZHLWHU� ]X� 1HXURQHQ�� ELOGHQ� 'HQGULWHQ�10'$�5H]HSWRUHQ� XQG� 6\QDSVHQ� DXV�� VLQG� HOHNWULVFK� DNWLY� XQG� VLQG�� LP9HUJOHLFK�]X�$VWUR]\WHQ�RGHU�(QGRWKHO]HOOHQ��UHODWLY�K\SR[LHVHQVLEHO����2*'��6DXHUVWRII�*OXFRVH�'HSULYDWLRQ��LVW�HLQ�RIW�YHUZDQGWHV�XQG�HWDEOLHUWHV0RGHOO� ]XU� 6LPXODWLRQ� YRQ� +\SR[LH� XQG� ,VFKlPLH�� 'LHVH� EHLGHQ�� SULQ]LSLHOOXQWHUVFKLHGOLFKHQ� 6WLPXOL� XQG� DXFK� XQWHUVFKLHGOLFKHQ� NOLQLVFKHQ� %LOGHUN|QQHQ� LQ�GLHVHP�0RGHOO� QLFKW� JHWUHQQW� VLPXOLHUW�ZHUGHQ��*URE� YHUHLQIDFKWNDQQ�MHGRFK�DQJHQRPPHQ�ZHUGHQ��GDVV�HLQH�2*'�HLQHU�,VFKlPLH�QRFK�DPHKHVWHQ�HQWVSULFKW��ZlKUHQG�GXUFK�HLQH�*'�HLQH�+\SRJO\FlPLH�XQG�2'�HLQH+\SR[LH� VLPXOLHUW� ZHUGHQ� NDQQ�� 'HU� 9RUWHLO� GLHVHV� 0RGHOOHV� LVW�� GDVV� GHU6DXHUVWRIISDUWLDOGUXFN�JXW�NRQWUROOLHUW�ZHUGHQ�NDQQ��GDVV�HV�UHSURGX]LHUEDUH(UJHEQLVVH� OLHIHUW� XQG� GDVV�� GXUFK� HLQ� GHILQLHUWHV� H[WUD]HOOXOlUHV� 0LOLHXPXOWLSOH�3DUDPHWHU�NRQWUROOLHUW�ZHUGHQ�N|QQHQ�XQG��QLFKW�]XOHW]W�HLQH�JURVVH0HQJH� YRQ� 6FKZHVWHUNXOWXUHQ� JOHLFK]HLWLJ� XQWHUVXFKW� ZHUGHQ� NDQQ�� 'HUSULQ]LSLHOOH� 1DFKWHLO� EHVWHKW� GDULQ�� GDVV� GHU� 6DXHUVWRII� �LQ� GHU� $WPRVSKlUHXQG� LP� hEHUVWDQG� JHO|VW�� HQWIHUQW� ZHUGHQ� PXVV�� ZDV� HLQHQ� =HLWIDNWRUGDUVWHOOW� XQG�� GXUFK� =HOOVS�OXQJHQ� HLQHQ� PHFKDQLVFKHQ� 6WLPXOXV�SHU� VHGDUVWHOOW�� (LQ� ZHLWHUHU� 1DFKWHLO� LVW�� GDVV� LQ� XQWHUVFKLHGOLFKHQ� /DERUHQXQWHUVFKLHGOLFKH� =HOONDPPHUQ� XQG� 3URWRNROOH� YHUZHQGHW� ZHUGHQ�� ZDV� GLH9HUJOHLFKEDUNHLW� HUVFKZHUW�� ,Q� GHQ� ([SHULPHQWHQ� ]XU� K\SR[LVFKHQ3UlNRQGLWLRQLHUXQJ� ]HLJWH� VLFK�� GDVV� GXUFK� HLQ� ,QWHUYDOO� YRQ� ���� 7DJHQ7ROHUDQ]�JHJHQ�EHU�HLQHU�]ZHLWHQ�+\SR[LH� LQGX]LHUW�ZLUG��'LHVHU�(IIHNW�ZDUUREXVW� XQG� UHSURGX]LHUEDU�� 8QWHUKDOE� YRQ� ��� K� ZDU� NHLQH� +\SR[LHWROHUDQ]QDFKZHLVEDU�� 'LH� YRUOLHJHQGHQ� (UJHEQLVVH� VWHOOWHQ� GDV� HUVWH� VWDELOH=HOONXOWXUPRGHOO� GHU� +\SR[LHWROHUDQ]� LQ� GLIIHUHQ]LHUWHQ� QHXURQDOHQ� .XOWXUHQGDU�� 6DNDNL� HW� DO�� �� EHULFKWHWHQ� �EHU� +\SR[LHWROHUDQ]� LQ� XQGLIIHUHQ]LHUWHQ
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JHPLVFKWHQ�QHXURQDOHQ�=HOOHQ�GXUFK�HLQH���VW�QGLJH�+\SR[LH��.KDVSHNRY�HWDO��� NRQQWHQ� ]ZLVFKHQ]HLWOLFK� LQ� KLSSRFDPSDOHQ� .XOWXUHQ� HEHQIDOOV+\SR[LHWROHUDQ]�GXUFK�K\SR[LVFKH�3UlNRQGLWLRQLHUXQJ� LQGX]LHUHQ��PLW�HLQHPlKQOLFKHQ� ]HLWOLFKHP� 9HUODXI� ZLH� ZLU� ]XYRU� ]HLJHQ� NRQQWHQ�� 8QVHUH(UJHEQLVVH� I�JHQ� VLFK� VRPLW� HLQ� LQ� GLH� ZDFKVHQGH� $Q]DKO� YRQ�LQ� YLYR$UEHLWHQ��GLH�LQ�YHUVFKLHGHQHQ�6SH]LHV�XQG�YHUVFKLHGHQHQ�+\SR[LHPRGHOOHQ+\SR[LHWROHUDQ]� ]HLJHQ� NRQQWHQ�� 'LH� ]XJUXQGHOLHJHQGHQ� 0HFKDQLVPHQEOHLEHQ� MHGRFK� LQ� XQVHUHP� 0RGHOO� RIIHQ�� 'DV� =HLWIHQVWHU�� LQ� GHP� ZLU+\SR[LHWROHUDQ]� EHREDFKWHWHQ� ������� K��� OHJW� QDKH�� GDVV� JHQRPLVFKH0HFKDQLVPHQ� RGHU�GH� QRYR 3URWHLQV\QWKHVH� EHWHLOLJW� VLQG�� RKQH� GDVV� ZLUGHU]HLW� .DQGLGDWHQJHQH� LGHQWLIL]LHUHQ� RGHU� QDFKZHLVHQ� NRQQWHQ�� =XN�QIWLJVROO�MHGRFK��DXI�GHU�*UXQGODJH�GHU�YRUOLHJHQGHQ�(UJHEQLVVH��GLH�JHQRPLVFKH$QWZRUW�QDFK�K\SR[LVFKHU�3UlNRQGLWLRQLHUXQJ�XQWHUVXFKW�ZHUGHQ��$QJHVLFKWVGHU� .RPSOH[LWlW� GHU� ]X� HUZDUWHQGHQ� DGDSWLYHQ�9HUlQGHUXQJHQ�� LVW� JHSODQW�GDEHL� 0HWKRGHQ� ]X� YHUZHQGHQ�� GLH� HLQH� SDUDOOHOH� $QDO\VH� HLQHU� JURVVHQ0HQJH�YRQ�*HQHQ�RGHU�3URWHLQHQ�HUODXEHQ��ZLH�6$*(��'1$�&KLSV�RGHU���GLPHQVLRQDOH�*HOHOHNWURSKRUHVH���'�*(������3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ8QVHUH� (UJHEQLVVH� OHJHQ� QDKH�� GDVV� +\SR[LHWROHUDQ]� QLFKW� QXU� GXUFK+\SR[LH� DOV� SUlNRQGLWLRQLHUHQGHQ� 6WLPXOXV�� VRQGHUQ� DXFK� GXUFKPHWDEROLVFKH� 6WLPXOL�� ZLH� VLH� HLQH� %ORFNDGH� GHU� $WPXQJVNHWWH� GDUVWHOOW�LQGX]LHUW� ZHUGHQ� NDQQ�� ��13$� LQKLELHUWH� GRVLVDEKlQJLJ� GLH6XFFLQDWGHK\GURJHQDVH� �6'+�� YRQ� O\VLHUWHQ� =HOOHQ�� bKQOLFKH� 'RVHQLQGX]LHUWHQ� ��� ELV� ��� K VSlWHU� +\SR[LHWROHUDQ]� JHJHQ� HLQH� 2*'�� ZHOFKHDQVRQVWHQ� HLQHQ� GHXWOLFKHQ� QHXURQDOHQ� 6FKDGHQ� KHUYRUULHI�� 'LHVHU� (IIHNWYRQ� ��13$� NRQQWH� GXUFK� $QWLR[LGDQWLHQ� WHLOZHLVH� DXIJHKREHQ� ZHUGHQ�� VRGDVV�P|JOLFKHUZHLVH�IUHLH�5DGLNDOH�DOV�,QGXNWRUHQ�GHU�+\SR[LHWROHUDQ]�HLQH5ROOH� VSLHOHQ�� (EHQVR� ZLH� LQ� GHU� K\SR[LVFKHQ� 3UlNRQGLWLRQLHUXQJ� ZDU� HLQ=HLWIHQVWHU� YRQ� ��� ELV� ��� 6WXQGHQ� HUIRUGHUOLFK�� ZDV� GLH� %HWHLOLJXQJ� HLQHVJHQHWLVFKHQ� 3URJUDPPHV� VXJJHULHUW�� ,P� *HJHQVDW]� ]X� GHQ� DNXWHQ+LUQVFKQLWWHQ�� LQ�GHQHQ�DXFK�HLQH���13$�*DEH�LQ�YLYR QXU�ZHQLJH�6WXQGHQ]XYRU�QRFK�+\SR[LHWROHUDQ]�LQGX]LHUWH������ZDU�GLHV
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LQ� GHQ� =HOONXOWXUHQ� QLFKW� P|JOLFK�� 'HU� *UXQG� GDI�U� LVW� XQNODU�� 0|JOLFKHUVFKHLQHQ� V\VWHPLVFKH� (IIHNWH� YRQ� ��13$�� ]�%�� DXI� /HXNR�� RGHU(U\WKUR]\WHQ�RGHU�*HIlVVZlQGH�(LQ� SURWHNWLYHU� (IIHNW� YRQ� ��13$� NRQQWH� DXFK� LQ� DQGHUHQ6FKODJDQIDOOPRGHOOHQ�EHVWlWLJW�ZHUGHQ��,Q�YLYR NRQQWH�+\SR[LHWROHUDQ]�GXUFK��13$�JH]HLJW�ZHUGHQ�VRZRKO�EHL� IRNDOHU���� DOV�DXFK�EHL�JOREDOHU�+\SR[LH����� 0LW� GHU� $XVQDKPH� GHV� NXU]HQ� =HLWIHQVWHUV�� VLQG� GLH� (UJHEQLVVHYHUJOHLFKEDU��LQ�GHQ�DNXWHQ�+LUQVFKQLWWHQ�DOV�DXFK�LQ�YLYR ZDU�GHU�(IIHNW�QDFK������ K� PD[LPDO�� DOVR� LQ� HLQHP� lKQOLFKHQ� 0XVWHU� ZLH� LQ� GHQ=HOONXOWXUH[SHULPHQWHQ�� ,Q� YLYR NRQQWH� GHU� ��13$� (IIHNW� GXUFK� 10'$�$QWDJRQLVWHQ�� $QWLR[LGDQWLHQ� RGHU� GXUFK� 3URWHLQV\QWKHVHKHPPHU� LQKLELHUWZHUGHQ� ����� :LU� NRQQWHQ� GLHVH� (UJHEQLVVH� QLFKW� UHSURGX]LHUHQ�� GD� GLHHUZlKQWHQ�6XEVWDQ]HQ�SHU� VH HLQHQ�JURVVHQ�(LQIOXVV�DXI�GHQ�K\SR[LVFKHQ=HOOVFKDGHQ� KDWWHQ�� GHU� HLQH� 8QWHUVFKHLGXQJ� ]XP� SUlNRQGLWLRQLHUHQGHQ(IIHNW� HUVFKZHUWH�� HLQ� 3UREOHP�� ZHOFKHV� DXFK� DQGHUH� 8QWHUVXFKHUEHREDFKWHQ� NRQQWHQ�����8QVHUH�([SHULPHQWH� OHJHQ� MHGRFK� HLQH�%HWHLOLJXQJYRQ� IUHLHQ�5DGLNDOHQ�QDKH��GD�5DGLNDOIlQJHU��YRU�HLQHU�2*'�JHJHEHQ��GHQSUlNRQGLWLRQLHUHQGHQ�(IIHNW�YRQ���13$�WHLOV�DXIKHEHQ�NRQQWHQ���13$�I�KUW�]X�HLQHP�$QVWLHJ�YRQ�IUHLHQ�5DGLNDOHQ������$QGHUHUVHLWV�VFKHLQW��13$�3UlNRQGLWLRQLHUXQJ� GHQ� SRVWK\SR[LVFKHQ� $QVWLHJ� YRQ� 5DGLNDOHQ� ]XUHGX]LHUHQ�����VR�GDVV�GLH�=XVDPPHQKlQJH�]ZLVFKHQ���13$��5DGLNDOHQ�XQG+\SR[LH�ZHLWHUHU�.OlUXQJ�EHG�UIHQ��0|JOLFK�HUVFKHLQW�IROJHQGHV�6]HQDULR����13$� I�KUW� ]X� HLQHP� $QVWLHJ� YRQ� IUHLHQ� 5DGLNDOHQ�� ZHOFKH� ZLHGHUXP$QWLR[LGDQWLHQ� LQGX]LHUHQ��'LHVH�$QWLR[LGDQWLHQ�I�KUHQ�GDQQ�DQGHUHUVHLWV�]XHLQHU�YHUPLQGHUWHQ�5DGLNDOSURGXNWLRQ�LQ�HLQHU�]ZHLWHQ�+\SR[LH��'D�LQ�GHQ�LQYLYR ([SHULPHQWHQ� V\VWHPLVFKH� (IIHNWH� YRQ� ��13$� QLFKW� DXVJHVFKORVVHQZHUGHQ� N|QQHQ�� ELHWHQ� =HOONXOWXUHQ� KLHU� HLQHQ� JURVVHQ� 9RUWHLO�� 8QVHUH(UJHEQLVVH�OHJHQ�QDKH��GDVV���13$�GLUHNW�DQ�GHQ�1HXURQHQ�ZLUNHQ�N|QQWH�]XPLQGHVW� LQ�GHQ�YRQ�XQV�XQWHUVXFKWHQ�=HLWIHQVWHUQ�YRQ�������6WXQGHQ�� ,QZLH� ZHLW� LQ� GHQ� .XOWXUHQ� YHUEOLHEHQH� QLFKW�QHXURQDOH� =HOOHQ� DQ� GHU3UlNRQGLWLRQLHUXQJ�EHWHLOLJW�VLQG��NDQQ�GHU]HLW�QLFKW�EHXUWHLOW�ZHUGHQ�
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(LQ� ZHLWHUHU� GLVNXVVLRQVZ�UGLJHU� 3XQNW� LVW�� GDVV� GLH� 'RVHQ�� LQ� GHQHQ� LQXQVHUHQ�9HUVXFKHQ�+\SR[LHWROHUDQ]�LQGX]LHUW�ZXUGH��VHKU�QLHGULJ�ZDUHQ�'LH� HIIHNWLYVWH� SURWHNWLYH� 'RVLV� ����� 0�� I�KUWH� XQHUZDUWHWHUZHLVH� QLFKW� ]XHLQHP� VLJQLILNDQWHQ�6'+�$EIDOO��0HWKRGLVFKH� 3UREOHPH�� LQVEHVRQGHUH� HLQHPDQJHOQGH� 6HQVLWLYLWlW� GHU� 6'+�0HVVXQJ�� N|QQHQ� KLHU� MHGRFK� QLFKWDXVJHVFKORVVHQ� ZHUGHQ�� 'LH� YRQ� XQV� YHUZHQGHWHQ� 'RVHQ� ZDUHQ� DXFK� LP9HUJOHLFK�]X�DQGHUHQ�0RGHOOHQ�QLHGULJ��(LQH�(UNOlUXQJ�N|QQWH�VHLQ�GDVV�GLHQHXURQDO�DQJHUHLFKHUWHQ� =HOOHQ� EHVRQGHUV� HPSILQGOLFK� DXI� ,QKLELWRUHQ� GHU$WPXQJVNHWWH� VLQG�� GD� GLH� SK\VLRORJLVFKH� �3XIIHUXQJ�� PLW� $VWUR]\WHQ� QXUHLQJHVFKUlQNW� P|JOLFK� LVW� ����� =XGHP� ZXUGH� ��13$� VWHWV� LQ� ]XFNHUIUHLHQ/|VXQJHQ�DSSOL]LHUW��ZDV�]X�HLQHU�K|KHUHQ�7R[L]LWlW�I�KUW������'LH�JHQHWLVFKHQ3URJUDPPH�RGHU�9HUlQGHUXQJHQ��GLH�HLQH���13$�*DEH�LQGX]LHUW��VLQG�QLFKWEHNDQQW�� 8P� GLH� LQLWLDOHQ� 6FKULWWH� GHU� 6LJQDONDVNDGH� ]X� YHUIROJHQ�XQWHUVXFKWHQ�ZLU�DQ�DQGHUHU�6WHOOH�HLQH�$NWLYLHUXQJ�YRQ�1)�N%�XQG�+,)�����.HLQHU� GLHVHU� EHLGHQ� 7UDQVNULSWLRQVIDNWRUHQ ZXUGH� MHGRFK� GXUFK� ��13$DNWLYLHUW��ZDV�MHGRFK�GLH�%HWHLOLJXQJ�DQGHUHU�7UDQVNULSWLRQVIDNWRUHQ�ZLH�$3��RGHU�&5(%�QLFKW�DXVVFKOLHVVW�
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����6WXGLH�PLW�NOLQLVFKHQ�(QGSXQNWHQ+\SR[LHWROHUDQ]�� ZXUGH� DOV� HUVWHV� DP� 0\RNDUG� YRQ� 0XUU\� HW� DO�� ��EHVFKULHEHQ�XQG�KDW�DOV�ZLFKWLJHU�HQGRJHQHU�DGDSWLYHU�0HFKDQLVPXV�JHJHQ+\SR[LH�EHWUlFKWOLFKH�%HDFKWXQJ�JHIXQGHQ�2EZRKO�6WXGLHQ�DP�+HU]HQ�JH]HLJW�KDEHQ��GD��$QJLQD� SHFWRULV� YRU� HLQHP0\RNDUGLQIDUNW� HLQ� NOLQLVFKHV� .RUUHODW� I�U� K\SR[LVFKH� 3UlNRQGLWLRQLHUXQJGDUVWHOOHQ�N|QQWHQ��������LVW�WURW]�HLQHU�VWHLJHQGHQ�$Q]DKO�YRQ�H[SHULPHQWHOOHQ6WXGLHQ� LQ� YLYR XQG� LQ� YLWUR �EHU� GLH�6LWXDWLRQ� LP�PHQVFKOLFKHQ�*HKLUQ� QXUZHQLJ�EHNDQQW��������7,$V�VLQG��lKQOLFK�ZLH�HLQH�$QJLQD�SHFWRULV�DP�+HU]HQ�NOLQLVFK�DOV�HLQ�]HLWOLFKEHJUHQ]WHU� IRNDOHU� )XQNWLRQVYHUOXVW� DXIJUXQG� HLQHU� ,VFKlPLH� GHILQLHUW�� GHU�EOLFKHUZHLVH�NHLQ� VWUXNWXUHOOHV�'HIL]LW� KLQWHUOl�W��'DU�EHU�KLQDXV� VLQG�7,$VZLFKWLJH�:DUQVLJQDOH� HLQHU� NDUGLRYDVNXOlUHQ�(UNUDQNXQJ� XQG� JHKHQ� KlXILJHLQHP�6FKODJDQIDOO�PLW�EOHLEHQGHQ�'HIL]LWHQ�YRUDXV��1DFK�HLQHU�7,$�OLHJW�GDV6FKODJDQIDOOULVLNR� LP�HUVWHQ�0RQDW�EHL�����������EHL�������� LP�HUVWHQ�-DKUXQG� EOHLEW� OHEHQVODQJ� I�QIIDFK� HUK|KW� ��������� $EKlQJLJ� YRQ� GHU,QIDUNWlWLRORJLH�� KDEHQ� HWZD� ����� �� GHU� 6FKODJDQIDOOSDWLHQWHQ� HLQHYRUDXVJHJDQJHQH�RGHU�SURGURPDOH�7,$���������'LH�+\SRWKHVH�ZDU�QXQ��GD��ZHQQ���LQ�$QDORJLH�]X�GHU�6LWXDWLRQ�DP�+HU]HQ��HLQH� 7,$� GDV� NOLQLVFKH� .RUUHODW� YRQ� LVFKlPLVFKHU� 7ROHUDQ]���� LVW�� HLQQDFKIROJHQGHU� 6FKODJDQIDOO� HLQ� JHULQJHUHV� 'HIL]LW� XQG� HLQHQXQNRPSOL]LHUWHUHQ�9HUODXI�]HLJHQ�VROOWH�$OV� SULPlUHU� (QGSXQNW� ZXUGH� GHU� GRNXPHQWLHUWH� VWDQGDUGLVLHUWH� NOLQLVFK�QHXURORJLVFKH�6WDWXV�EHL�$XIQDKPH�JHZlKOW��ZHOFKH�XQWHU�=XKLOIHQDKPH�GHUHWDEOLHUWHQ�XQG�YDOLGLHUWHQ�&DQDGLDQ�1HXURORJLFDO�6FDOH��&16��V��$QKDQJ�����TXDQWLIL]LHUW�ZXUGH��%HL�GHU�$XVZDKO�GLHVHU�6NDOD�VSLHOWHQ�3UDNWLNDELOLWlW�XQG5HSURGX]LHUEDUNHLW�GLH�JU|�WH�5ROOH��'HU�&16� OHJW�VHLQHQ�6FKZHUSXQNW�DXIPRWRULVFKH� )XQNWLRQHQ�� XQG� NDQQ�� YRU� DOOHP�� DXI� GHU� *UXQGODJH� GHUN|USHUOLFKHQ� 8QWHUVXFKXQJ�� DXFK� UHWURVSHNWLY� HLQIDFK� HUKREHQ� ZHUGHQ�8QVHUH�(UIDKUXQJHQ�]HLJWHQ��GDVV�GLH�9DULDELOLWlW�]ZLVFKHQ�XQWHUVFKLHGOLFKHQ8QWHUVXFKHUQ� XQG� ]X� YHUVFKLHGHQHQ� =HLWSXQNWHQ� JHULQJ� ZDU� XQG� GLH(UKHEXQJ� OHLFKW� HUOHUQW� ZHUGHQ� NRQQWH�� $QVFKOLH�HQG� ZXUGHQ�� ]XU9HUJOHLFKEDUNHLW� GHU� 'DWHQ� LQ� HLQHP� )DOO�.RQWUROO�'HVLJQ�� MHGHP� 3DWLHQWHQ
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GHU� 7,$�*UXSSH� GUHL� 3DWLHQWHQ� GHU� DQGHUHQ� *UXSSH� �RKQH� 7,$�JHJHQ�EHUJHVWHOOW�� GLH� LQ� GHQ� 3DUDPHWHUQ� $OWHU� XQG� *HVFKOHFKW�EHUHLQVWLPPWHQ�-HGHU� 3DWLHQW� EHNDP� GHQ� REHQ� EHUHLWV� JHQDQQWHQ� YDOLGLHUWHQ� )UDJHERJHQ�V�$QKDQJ���]XJHVDQGW��ZDV�]XU�6LFKHUXQJ�GHU�7,$�'LDJQRVH�GLHQWH��,P�)DOOHYRQ�'LVNUHSDQ]HQ�]ZLVFKHQ�GHU�3DWLHQWHQDNWH�XQG�GHP�)UDJHERJHQ�ZXUGHPLW� GHQ� 3DWLHQWHQ� ]XVlW]OLFK� WHOHIRQLVFK� .RQWDNW� DXIJHQRPPHQ�� HEHQVR� LQ)lOOHQ�� LQ� GHQHQ� )UDJHE|JHQ� QLFKW� ]XU�FNJHVDQGW� ZXUGHQ�� 'LH� $QWZRUWHQZXUGHQ�YRQ�]ZHL�YHUVFKLHGHQHQ�3HUVRQHQ�XQDEKlQJLJ�YRQ�HLQDQGHU�DXVJH�ZHUWHW�� 'LHVH� YHUJOLFKHQ� KLQWHUKHU� LKUH� (UJHEQLVVH�� %HL� XQWHUVFKLHGOLFKHQ$XIIDVVXQJHQ�IDQG�HLQH�'LVNXVVLRQ�VWDWW��DQ�GHUHQ�(QGH�LPPHU�HLQ�.RQVHQVJHIXQGHQ�ZHUGHQ�NRQQWH��6RPLW�ZDU�GLH�JU|�WH�P|JOLFKH�6LFKHUKHLW�EHL�GHU7,$�'LDJQRVH�JHJHEHQ��ZDV�GLH�%DVLV�I�U�HLQH�(LQWHLOXQJ�GHU�3DWLHQWHQ�LQ�GLHEHLGHQ� %HREDFKWXQJVJUXSSHQ� GDUVWHOOWH�� 'DPLW� LVW� HLQ� KRKHV� 0D�� DQ2EMHNWLYLWlW�HUUHLFKW�'LH�REHQ�EHUHLWV�DQJHI�KUWHQ�(UJHEQLVVH�]HLJWHQ��GD��GLH�3DWLHQWHQ�PLW�HLQHU7,$� YRU� LKUHP�6FKODJDQIDOO� HLQ� VLJQLILNDQW� JHULQJHUHV�QHXURORJLVFKHV�'HIL]LW�PLW�HLQHP�VLJQLILNDQW�K|KHUHP�&16��]XP�=HLWSXQNW�GHU�$XIQDKPH�KDWWHQ�DOVMHQH�3DWLHQWHQ�RKQH�SURGURPDOH�7,$�'DU�EHU� KLQDXV� NRQQWH� EHL� GHU� HUVWHQ� *UXSSH� HLQ� EHVVHUHU� VWDWLRQlUHU2XWFRPH��VRZRKO�ZHQLJHU�,QWHQVLYIlOOH�DOV�DXFK�N�U]HUH�/LHJH]HLWHQ��XQG�LP1DFKEHREDFKWXQJV]HLWUDXP� HLQH� JHULQJHUH� %HKLQGHUXQJ� �5DQNLQ� XQG*ODVJRZ� 6FDOHV�� IHVWJHVWHOOW� ZHUGHQ�� 'LH� JHQDXH� 8UVDFKH� I�U� GLHVHQ�SURWHNWLYHQ���(IIHNW� LVW�XQEHNDQQW��DOOHUGLQJV� OHJHQ�GLH�EHVFKUlQNWHQ�'DWHQGLHVHU� 6WXGLH� QDKH�� GD�� HLQH� 7,$� HLQHQ� JHZLVVHQ� 6FKXW]� YRU� HLQHPQDFKIROJHQGHQ� LVFKlPLVFKHQ� +LUQLQIDUNW� ELHWHW�� 7URW]� DOOHP� VROO� QLFKWYHUJHVVHQ� ZHUGHQ�� GDVV� HLQH� 7,$� HLQ� ZLFKWLJHV� :DUQVLJQDO� I�U� HLQHYRUOLHJHQGH�VFKZHUH�]HUHEUR��RGHU�NDUGLRYDVNXOlUH�(UNUDQNXQJ�LVW�7,$V� VLQG�SHU� VH JHZLFKWLJH� 5LVLNRIDNWRUHQ� I�U� HLQHQ� 6FKODJDQIDOO������ XQGEHLQKDOWHQ�DXFK�HLQH�K|KHUH�0RUWDOLWlW�I�U�HLQHQ�+HU]WRG�����(LQH� P|JOLFKH� (UNOlUXQJ� N|QQWH� VHLQ� GDVV�� ZlKUHQG� HLQ� XQDQJHN�QGLJWHULVFKlPLVFKHU� +LUQLQIDUNW� SO|W]OLFK� XQG� KlXILJ� GXUFK� LUUHYHUVLEOH*HIl�DVWYHUVFKO�VVH� ]XVWDQGH� NRPPW�� N|QQWH� HLQH� 7,$� �� VRIHUQ� VLH� QLFKW
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VHOEVW�VWUXNWXUHOOH�6FKlGHQ�KLQWHUOlVVW� ��GHP�*HKLUQ�HUP|JOLFKHQ�HQGRJHQHSURWHNWLYH�0HFKDQLVPHQ�JHJHQ�HLQHQ�QDFKIROJHQGHQ��DQVRQVWHQ�VFKZHUHUHQ,QVXOW�]X�ELOGHQ�:LH� REHQ� HUZlKQW�� ZDU� GHU� SULPlUH� (QGSXQNW� GLHVHU� 6WXGLH� GLH� &DQDGLDQ1HXURORJLFDO� 6FDOH� �&16��� ZHOFKH� LQ� HUVWHU� /LQLH� GLH� PRWRULVFKH� )XQNWLRQEHWUDFKWHW�� 'HU� 8QWHUVFKLHG� ]ZLVFKHQ� GHQ� EHLGHQ� %HREDFKWXQJVJUXSSHQEHWUXJ� XQJHIlKU� �� 3XQNW�� ZDV� HWZD� GHP� NOLQLVFK� UHOHYDQWHP� 8QWHUVFKLHG]ZLVFKHQ� HLQHU� OHLFKWHQ� XQG� HLQHU� VFKZHUHQ� 3DUHVH� LQ� HLQHU� ([WUHPLWlWHQWVSULFKW��(V� LVW�DOV�XQZDKUVFKHLQOLFK�DQ]XVHKHQ��GD��GLHVH�'LIIHUHQ]� UHLQ]XIlOOLJ� ]XVWDQGH�NRPPW��GD�GHU�8QWHUVFKLHG�YRQ���3XQNW� LQ�GHU�&16�HLQHKRKH� 6HQVLWLYLWlW�� HLQH� JXWH� 6SH]LILWlW� XQG� HEHQVR� HLQHQ� KRKHQ� QHJDWLYHQ9RUKHUVDJHZHUW�EHLQKDOWHW�����'LH�YRUOLHJHQGH�6WXGLH��PXVV�MHGRFK��LQ�GHU�YRUOLHJHQGHQ�)RUP��PLW�9RUVLFKWEHWUDFKWHW� ZHUGHQ�� (UVWHQV� LVW� HV� IUDJOLFK�� RE� HLQH� 7,$�� DXIJUXQG� LKUHU+HWHURJHQLWlW� �EHUKDXSW� HLQHQ� DGlTXDWHQ� 6WLPXOXV� GDUVWHOOW�� XP� HLQH,VFKlPLHWROHUDQ]�]X� LQGX]LHUHQ��'HU�*UDG�GHU�+\SRSHUIXVLRQ�EHL�HLQHU�7,$�GHUHQ�'DXHU�XQG�/RNDOLVDWLRQ�LP�XQWHUVXFKWHQ�3DWLHQWHQJXW�LVW�QLFKW�EHNDQQW�,Q� IU�KHUHQ� 6WXGLHQ� NRQQWH� HLQH� SHUVLVWLHUHQGH� +\SR���� DEHU� DXFK+\SHUSHUIXVLRQ���� QDFK�HLQHU�7,$�JHPHVVHQ�ZHUGHQ��'DU�EHU�KLQDXV�LVW�HVEHL� 7,$V� �� DXIJUXQG� GHV� YRU�EHUJHKHQGHQ� &KDUDNWHUV� �� RIW� VFKZHU�� HLQHSUl]LVH�NOLQLVFKH�4XDQWLIL]LHUXQJ�XQG�HLQH�JHQDXH�'LDJQRVH�]X�HUUHLFKHQ��,QGHU�HUVWHQ�6WXGLH�ZXUGHQ�YRUZLHJHQG�� LQ�GHU�]ZHLWHQ�6WXGLH�DXVVFKOLHVVOLFK3DWLHQWHQ� PLW� KHPLVSKlULHOOHU� 7,$� HLQJHVFKORVVHQ�� ZDV� GLH:DKUVFKHLQOLFKNHLW� HLQHU� NRUUHNWHQ� /RNDOLVDWLRQ� HUK|KW������ 3DWLHQWHQ�� EHLGHQHQ� HLQH� DGlTXDWH� 7,$�'LDJQRVH� QLFKW� P|JOLFK� ZDU�� ZXUGHQDXVJHVFKORVVHQ�� 'D� HV� MHGRFK� LQ� HLQHU� UHWURVSHNWLYHQ� 'LDJQRVHVWHOOXQJNHLQH�REMHNWLYHQ�.ULWHULHQ�JLEW��JU�QGHWH�GLH�7,$�'LDJQRVH�DXI�GHU�)lKLJNHLWGHU�3DWLHQWHQ��VLFK�DQ�HLQH�7,$�]X�HULQQHUQ�XQG�GLHVH�DXFK�DOV�HLQH�VROFKHZDKU]XQHKPHQ�� ZDV� EHVRQGHUV� EHL� lOWHUHQ� 0HQVFKHQ� SUREOHPDWLVFK� VHLQNDQQ��9HUVFKLHGHQH�6WXGLHQ�]HLJWHQ�EHUHLWV��GD��7,$V�KlXILJ�YRQ�3DWLHQWHQQLFKW�DOV�VROFKH�ZDKU�JHQRPPHQ�ZHUGHQ�RGHU�VFKQHOO�YHUJHVVHQ�ZHUGHQ�����$XV� GLHVHP� *UXQG� ZXUGH� VSH]LHOO� GLHVHP� 3XQNW�� ZLH� REHQ� EHUHLWVDXVJHI�KUW��EHVRQGHUV�YLHO�$XIPHUNVDPNHLW�JHZLGPHW��'LH�3DWLHQWHQ�ZXUGHQ
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HUVWHQV�YRQ�YHUVFKLHGHQHQ�3HUVRQHQ�]X�HLQHP�VROFKHQ�(UHLJQLV�EHIUDJW�XQG]ZHLWHQV� IDQGHQ� XQWHUVFKLHGOLFKH� 9HUIDKUHQ� $QZHQGXQJ�� 6RPLW� IX�W� GLH'LDJQRVH�LQVJHVDPW�DXI�GHU�$QDPQHVH�GXUFK�GHQ�DXIQHKPHQGHQ�$U]W�LQ�GHU5HWWXQJVVWHOOH�� GHU� 1DFKDQDPQHVH� XQG� 'LDJQRVH� GHV� VWDWLRQlUEHKDQGHOQGHQ� $U]WHV�� GHU� hEHUSU�IXQJ� GLHVHU� (UJHEQLVVH� GXUFK� GHQ)UDJHERJHQ� �$QKDQJ�� XQG� JHJHEHQHQIDOOV� HLQ� 7HOHIRQDW�� ZREHL� LQ� HLQLJHQ)lOOHQ� ]XVlW]OLFK� HLQH� )UHPGDQDPQHVH� HUKREHQ� ZXUGH�� ZRGXUFK� HLQHP|JOLFKVW� JHQDXH� XQG� HQJPDVFKLJH� (UKHEXQJ� XQG� hEHUHLQVWLPPXQJHUP|JOLFKW� ZHUGHQ� VROOWH�� 7URW]GHP� EOHLEW� GLH� 0|JOLFKNHLW� EHVWHKHQ�� GD�HLQLJH�3DWLHQWHQ��GLH�HLQH�VROFKH� LVFKlPLVFKH�$WWDFNH�HUOLWWHQ�KDEHQ�� IDOVFKHLQJUXSSLHUW�ZXUGHQ�(LQ�ZHLWHUHU�1DFKWHLO�XQVHUHV�UHWURVSHNWLYHQ�6WXGLHQGHVLJQV�LVW�HLQ�P|JOLFKHU'DWHQYHUOXVW� GXUFK� XQYROOVWlQGLJH� $QJDEHQ� GHV� 3DWLHQWHQ� RGHU� GHVDXIQHKPHQGHQ�$U]WHV��VR�GD��HLQH�$XVVDJH��EHU�GHQ�6FKODJDQIDOO�RGHU�GLH7,$� EH]�JOLFK� GHU� bWLRORJLH�� 6FKZHUH� XQG�9HUODXI� QXU� EHJUHQ]W�P|JOLFK� LVW�VHOHFWLRQ� ELDV��� :lKUHQG� GHV� 1DFKEHREDFKWXQJV]HLWUDXPHV� N|QQHQ3DWLHQWHQ�DXV�XQEHNDQQWHP�*UXQG�YHUVWRUEHQ�VHLQ��ZDV�GD]X� I�KUHQ�NDQQ�GD�� GLH� $Q]DKO� YRQ� ZHLWHUHQ� +LUQ�� RGHU� 0\RNDUGLQIDUNWHQ� PLW� OHWDOHP$XVJDQJ��YRU�DOOHP�LQ�GHU�7,$�*UXSSH�XQWHUVFKlW]W�ZLUG�(LQH� ZHLWHUH� %HREDFKWXQJ� XQG� P|JOLFKHUZHLVH� DXFK� 1DFKWHLO� LQ� XQVHUHU6WXGLH�ZDU�� GDVV� GDV� ,QWHUYDOO� ]ZLVFKHQ�7,$�XQG� ,QIDUNW� HUKHEOLFK� YDULLHUWH�PDQFKPDO� JLQJ� GLH� 7,$� GHP� QDFKIROJHQGHQ� ,QIDUNW� GLUHNW� YRUDXV�� WHLOZHLVHODJHQ�DEHU�DXFK�-DKUH�GD]ZLVFKHQ��'HVKDOE�VROOWHQ�DXFK�DQGHUH�)DNWRUHQ�LQ%HWUDFKW� JH]RJHQ� ZHUGHQ�� ZLH� HLQH� YHUEHVVHUWH� .ROODWHUDOYHUVRUJXQJ� RGHUHLQH�IU�KHUH�5HSHUIXVLRQ��ZLH�VLH�DP�+HU]�EHREDFKWHW�ZXUGH��8QVHUH�6WXGLH�ZDU��ZLH�HUZlKQW�� LQ�HLQHP� UHWURVSHNWLYHP�'HVLJQ�DQJHOHJW�$XIJUXQG� YRQ� 0LJUDWLRQ� XQG� 3DWLHQWHQVHOHNWLRQ�� DXFK� GXUFK� $XIQDKPH� LQHLQH�8QLYHUVLWlWVNOLQLN��VRZLH�GXUFK�GLH�7DWVDFKH��GD��DQ�GHU�(UKHEXQJ�GHVLQLWLDOHQ� QHXURORJLVFKHQ� %HIXQGHV� WURW]� ZHLWHVWP|JOLFKHU� 6WDQGDUGLVLHUXQJGHU�8QWHUVXFKXQJ�YHUVFKLHGHQH�bU]WH�EHWHLOLJW�ZDUHQ�� N|QQHQ�EHWUlFKWOLFKH0HVVIHKOHU� HQWVWHKHQ� �PHDVXUHPHQW� ELDV��� 'D� GLH� 'DWHQ� GLHVHU� 6WXGLHPRQR]HQWULVFK�YRQ�HLQHU�,QVWLWXWLRQ�VWDPPHQ��GLH�X�D��3DWLHQWHQ�DXV�DQGHUHQ.UDQNHQKlXVHUQ� �EHUQLPPW�� N|QQWH� GLH� $XVZDKO� GHU� 6FKODJDQIDOOSDWLHQWHQ
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QLFKW� UHSUlVHQWDWLY� I�U� HLQH� JU|�HUH� 6FKODJDQIDOOSRSXODWLRQ� VHLQ�hEHUUDVFKHQGHUZHLVH� ZDUHQ� NDUGLRYDVNXOlUH� 5LVLNRIDNWRUHQ�� GLH,QIDUNWORNDOLVDWLRQ� XQG� �lWLRORJLH� LQ� EHLGHQ� *UXSSHQ� �PLW� XQG� RKQH� 7,$�XQJHIlKU� JOHLFK� YHUWHLOW�� /HGLJOLFK�0DNURDQJLRSDWKLHQ� �V�D�� 72$67�.ULWHULHQLP� $QKDQJ�� ZDUHQ� LQ� GHU� 7,$�*UXSSH� �EHUUHSUlVHQWLHUW�� MHGRFK� QLFKWVWDWLVWLVFK� VLJQLILNDQW�� ,Q� DQGHUHQ� 6WXGLHQ� NRQQWH� EHREDFKWHW� ZHUGHQ�� GD�HLQH� 7,$�6FKODJDQIDOO�(SLVRGH� KlXILJHU� EHL� DUWHULRVNOHURWLVFKHQ9HUlQGHUXQJHQ� DXIWUHWHQ�� DOV� EHL� NDUGLRHPEROLVFKHQ� RGHU� ODNXQlUHQ,QIDUNWHQ��'DKHU�NDQQ�QLFKW�PLW�6LFKHUKHLW�DXVJHVFKORVVHQ�ZHUGHQ��GD��GHUEHREDFKWHWH� 8QWHUVFKLHG� DXIJUXQG� YHUVFKLHGHQHU� 3URJQRVHQ� YRQ0DNURDQJLRSDWKLHQ� YHUJOLFKHQ� PLW� DQGHUHQ� 6FKODJDQIDOOlWLRORJLHQ�� ]�%�NDUGLDOHQ�(PEROLHQ�]XVWDQGH�NRPPW�(LQH� DQGHUH� (UNOlUXQJ� I�U� GLH� EHREDFKWHWHQ� (UJHEQLVVH� N|QQWH� VHLQ�� GD�3DWLHQWHQ� QDFK� HLQHU� 7,$�(SLVRGH� HWZDV� KlXILJHU� PLW� $FHW\OVDOLF\OVlXUH�QHXURSURWHNWLYH�:LUNXQJ��EHKDQGHOW�ZXUGHQ�DOV�3DWLHQWHQ�DXV�GHU�DQGHUHQ*UXSSH�� (V� NRQQWH� DOOHUGLQJV� NHLQ� VLJQLILNDQWHU� 8QWHUVFKLHG� EH]�JOLFK� GHU(LQQDKPH�YRQ�$66�LQ�GHQ�EHLGHQ�*UXSSHQ�IHVWJHVWHOOW�ZHUGHQ��$XFK�LQ�GHU%HKDQGOXQJ� YRQ� 5LVLNRIDNWRUHQ� �Y�D�� $QWLK\SHUWHQVLYD�� ]HLJWHQ� VLFK� NHLQH8QWHUVFKLHGH��GLH�HLQ�EHVVHUHV�2XWFRPH�HUNOlUHQ�N|QQWHQ�7URW]� GHU� REHQ� DQJHI�KUWHQ� 8QVLFKHUKHLWVIDNWRUHQ� PX�� LQ� (UZlJXQJJH]RJHQ� ZHUGHQ�� GD�� GLH� SURWHNWLYH� )XQNWLRQ� HLQHU� 7,$� GXUFK� GHQSDWKRSK\VLRORJLVFKHQ� 0HFKDQLVPXV� GHU� +\SR[LHWROHUDQ]� �LVFKHPLFSUHFRQGLWLRQLQJ�� ]XVWDQGH� NRPPW�� 2EZRKO� GLHVHU� 0HFKDQLVPXV� ����� DP+HU]�� XQG������DP�*HKLUQ�� HQWGHFNW�ZXUGH��KDW�PDQ�GLHVHP�3KlQRPHQELVKHU� LQ� GHU� NOLQLVFKHQ� 6FKODJDQIDOOIRUVFKXQJ� ZHQLJ� $XIPHUNVDPNHLWJHZLGPHW�,QWHUHVVDQWHUZHLVH� EHULFKWHWHQ� <DPDPRWR� HW� DO����� EHL� HLQHU� *UXSSH� YRQ3DWLHQWHQ�PLW�HLQHU�7,$�YRU�GHP�6FKODJDQIDOO�JHULQJHUH�QHXURORJLVFKH�)ROJHQXQG�HLQHQ�YHUEHVVHUWHQ�2XWFRPH�(LQ� 9HUJOHLFK� XQVHUHU� 6WXGLH� PLW� GHU� /LWHUDWXU� LVW� VFKZHU� P|JOLFK�� GD� GLHYRUOLHJHQGH� )UDJHVWHOOXQJ� ELVODQJ� QXU� LQ� HLQHU�� HEHQIDOOV� UHWURVSHNWLYHQ6WXGLH� EHDUEHLWHW� ZXUGH�� 0RQFD\R� HW� DO�� NRQQWHQ� N�U]OLFK� ]HLJHQ�� GD�3DWLHQWHQ�PLW� HLQHU� 7,$� YRU� HLQHP� 6FKODJDQIDOO�� VHOWHQHU� HLQHQ� NRPSOHWWHQ
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0HGLDLQIDUNW�� KlXILJHU� HLQH� NRPSOHWWH� 5�FNELOGXQJ� GHU� /lKPXQJ� VRZLH� HLQJHULQJHUHV� QHXURORJLVFKHV� 'HIL]LW� �LQFO�� %HZX�WVHLQVVW|UXQJ�� XQG� VHOWHQHUGDXHUKDIW�%HKLQGHUXQJHQ�DXIZLHVHQ��LQVEHVRQGHUH�ZHQQ�HLQH�7,$����ELV���0LQXWHQ�GDXHUWH��'HU�(IIHNW�ZDU�DP�JU|VVWHQ��ZHQQ�GLH�3DWLHQWHQ�]ZLVFKHQHLQHU� XQG� GUHL� 7,$V� KDWWHQ�� GHU� ,QIDUNW� NRUWLNDO� ZDU� XQG� ZHQQ� GLH� 7,$LQQHUKDOE� YRQ� HLQHU� :RFKH� YRU� GHP� 6FKODJDQIDOO� DXIJHWUHWHQ� ZDU���������'LHVH� UHWURVSHNWLYH� $UEHLW� EDVLHUWH� DXI� HLQHU� JUR�HQ� XQG� JXW� HWDEOLHUWHQ6FKODJDQIDOOGDWHQEDQN XQG� KDW� GHQ� 9RUWHLO�� GDVV� DXVVHU� HLQHU� ZHLWDXVJU|VVHUHQ�6WLFKSUREH��/RNDOLVDWLRQ��$Q]DKO�XQG�'DXHU�GHU�7,$V�IHVWJHKDOWHQZRUGHQ� ZDU�� 'LH� 'LDJQRVH� HLQHU� 7,$� VHOEVW� ZXUGH� MHGRFK� QLFKW� VWULQJHQW�EHUSU�IW�=XVDPPHQIDVVHQG� VROO� QLFKW� EHKDXSWHW� ZHUGHQ�� GD�� HLQH� 7,$� HLQHP6FKODJDQIDOO� YRUEHXJW�� DEHU� IDOOV� HLQ� ,QIDUNW� LP� VHOEHQ� YDVNXOlUHQ9HUVRUJXQJVJHELHW� LQQHUKDOE� HLQHV� EHVWLPPWHQ� =HLWIHQVWHUV� QDFK� GHU� 7,$DXIWULWW�� NDQQ� GHU� 6FKODJDQIDOO� XQG� GLH� SHUVLVWLHUHQGH� %HKLQGHUXQJ� JHULQJHUDXVJHSUlJW�VHLQ�
����6WXGLH�PLW�QHXURUDGLRORJLVFKHQ�(QGSXQNWHQ
=XVDPPHQJHIDVVW�VWHOOWH�VLFK� LQ�GLHVHU�6WXGLH�GDU��GDVV�3DWLHQWHQ�PLW�HLQHUSURGURPDOHQ� 7,$� YRU� HLQHP� KHPLVSKlULHOOHP� LVFKlPLVFKHQ� +LUQLQIDUNWVHOWHQHU� ,QIDUNWIU�K]HLFKHQ�]HLJWHQ��'LHVH�3DWLHQWHQ�HQWZLFNHOWHQ� LP�9HUODXIDXFK� VHOWHQHU� HLQHQ� 0HGLDWHUULWRULDOLQIDUNW� XQG� KDWWHQ� HLQ� JHULQJHUHV,QIDUNWYROXPHQ�� MHGRFK� ZDU� GHU� 8QWHUVFKLHG� QXU� VFKZDFK� VLJQLILNDQW� XQGVWHOOWH� VLFK� LQ� GHU�PXOWLYDULDWHQ�$QDO\VH� QLFKW� DOV� XQDEKlQJLJHU� )DNWRU� GDU�$QGHUH�P|JOLFKH�6W|UIDNWRUHQ��ZLH�$OWHU��*HVFKOHFKW�RGHU�GLH�=HLW�]ZLVFKHQ%HJLQQ�GHU�NOLQLVFKHQ�6\PSWRPH�XQG�&7�XQWHUVFKLHGHQ�VLFK�QLFKW�]ZLVFKHQGHQ�*UXSSHQ��2EZRKO� GDV� $XIWUHWHQ� YRQ� IU�KHQ� ,QIDUNW]HLFKHQ� LP� &7� �ZLH9HUOXVW� GHV� .RUWH[�0DUNODJHUNRQWUDVWHV� RGHU� +\SRGHQVLWlW�� VLFKHU� HLQH)XQNWLRQ�GHU�=HLW�XQG�GHV�EHWURIIHQHQ�+LUQDUHDOV�VLQG������N|QQHQ��ZLH�XQVHUH'DWHQ� ]HLJHQ�� GXUFKDXV� DXFK� DQGHUH� )DNWRUHQ�� ZLH� HLQH� YRUDQJHJDQJHQH7,$�� P|JOLFKHUZHLVH� GDV� ]HLWOLFKH� XQG� UlXPOLFKH� 0XVWHU� GHU
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,QIDUNWGHPDUNDWLRQ�EHHLQIOXVVHQ��,Q�GHU�YRUDQJHJDQJHQHQ�6WXGLH�]HLJWH�VLFK�GDVV� HLQH� YRUDQJHJDQJHQH� 7,$� GDV�PRWRULVFKH� 'HIL]LW� EHHLQIOXVVWH�� ,Q� GHU]ZHLWHQ�6WXGLH��ZHOFKH�QXU�KHPLVSKlULHOOH�,QIDUNWH�XQWHUVXFKWH�XQG�GLH�DXFKGLH� ,QIDUNWlWLRORJLH� �QDFK� 72$67�.ULWHULHQ�� EHU�FNVLFKWLJWH�� EHVWlWLJWHQ� VLFKGLHVH� 'DWHQ�� +\SR[LHWROHUDQ]� N|QQWH� HLQHU� (UNOlUXQJ� I�U� GLH� EHREDFKWHWHQ'DWHQ�VHLQ�3DUDOOHO� ]X� NOLQLVFKHQ� 3DUDPHWHUQ� ZXUGHQ� LQ� GHU� ]ZHLWHQ� 6WXGLH� DXFKXQWHUVFKLHGOLFKH� =HLWIHQVWHU� XQWHUVXFKW�� GDV� &7� XQPLWWHOEDU� QDFK$XIQDKPH�%HJLQQ�GHU� NOLQLVFKHQ�6\PSWRPDWLN� XQG�GLH�&7�057�%LOGJHEXQJQDFK� HLQLJHQ� 7DJHQ�� +LHUEHL� ZXUGH� YHUVXFKW�� GDV� LQLWLDOH� QHXURORJLVFKH'HIL]LW� PLW� GHU� LQLWLDOHQ� %LOGJHEXQJ� XQG� GHQ� RXWFRPH� PLW� GHU9HUODXIVELOGJHEXQJ�]X�YHUJOHLFKHQ��+LHUEHL�VWHOOWHQ�VLFK� IROJHQGH�3UREOHPH�,Q� GHU� LQLWLDOHQ� %LOGJHEXQJ�� �EOLFKHUZHLVH� ]XP� $XVVFKOXVV� HLQHU� SULPlUHQLQWUD]HUHEUDOHQ� %OXWXQJ�� ZXUGH� LQ� GHQ�PHLVWHQ� )lOOHQ� HLQ�&7� GXUFKJHI�KUW�ZHOFKHV�MHGRFK�EHLP�LVFKlPLVFKHQ�6FKODJDQIDOO�LQ�GHQ�HUVWHQ�6WXQGHQ�QRFKNHLQH� ,QIDUNWGHPDUNLHUXQJ� ]HLJW�� (V� JLEW� MHGRFK� HLQLJH�� JXW� YDOLGLHUWH� XQG]XYHUOlVVLJH� �IU�KH�� ,QIDUNW]HLFKHQ�� GLH� DXI� GLH� 3HUIXVLRQVVW|UXQJ� XQG� GDVDQ]XQHKPHQGH� ,QIDUNWDUHDO� KLQGHXWHQ� XQG� GLH� VHQVLWLYH� 0DUNHU� HLQHV� VLFKHQWZLFNHOQGHQ� ,QIDUNWHV� GDUVWHOOHQ� ��������� .RQWUDVWYHUOXVW� ]ZLVFKHQ� 0DUN�5LQGH�� 9HUOXVW� GHU� ,QVHOULQGHQ]HLFKQXQJ� XQG� 9HUOXVW� GHU� K\SHUGHQVHQ%DVDOJDQJOLHQGHPDUNLHUXQJ�� Y�D�� JHJHQ�EHU� GHU� &DSVXOD� LQWHUQD�� 'D� NHLQHV\VWHPDWLVFKH�%LOGJHEXQJ� LP�9HUODXI�HUIROJW�ZDU�� HQWVFKORVVHQ�ZLU� XQV��GLH6FKZHUH� XQG� $XVPDVV� GHV� VLFK� HQWZLFNHOQGHQ� ,QIDUNWHV� DQKDQG� GHU,QIDUNWIU�K]HLFKHQ��DOV�6XUURJDWSDUDPHWHU�DE]XVFKlW]HQ�'LHVH�,QIDUNW]HLFKHQ��GLH� LP�ZHVHQWOLFKHQ�DQ�*UHQ]HQ�]ZLVFKHQ�JUDXHU�XQGZHLVVHU� 6XEVWDQ]� ]X� EHREDFKWHQ� VLQG�� NRPPHQ� ]XVWDQGH�� GD� GLH� 1HWWR�:DVVHUDXIQDKPH� YRQ� LVFKlPLVFKHP� +LUQJHZHEH� GLH� $EVFKZlFKXQJ� GHV5|QWJHQVWUDKOHV�EHHLQIOXVVW������+8�V� �+RXQVILHOG�XQLWV��HQWVSUHFKHQ�GDEHLHWZD� HLQHP� ��LJHP� $QVWLHJ� GHV� :DVVHUJHKDOWHV�� ([SHULPHQWHOO� NRQQWHJH]HLJW� ZHUGHQ�� GDVV� GHU� GXUFK� GDV� ]XQHKPHQGH� gGHP� QDFK� ,VFKlPLHYHUXUVDFKWH�:DVVHUDQVWLHJ�HWZD�����+8�V� ��K�EHWUlJW������ ,P�&7�NDQQ�HLQH/lVLRQ� HWZD� DE� HLQHP� .RQWUDVW� YRQ� �� +8� XQWHUVFKLHGHQ� ZHUGHQ�� VR� GDVVWKHRUHWLVFK� VLFK� HLQH� LVFKlPLVFKH� /lVLRQ� LP� &7� HWZD� QDFK� ���� 6WXQGHQ
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DEJUHQ]W�� 'LHV� NDQQ� MHGRFK� GXUFK� HLQHQ� ORNDOHQ� $QVWLHJ� LP� &%)� �]�%�� EHLHLQHU� SRVWK\SR[LVFKHQ� +\SHUSHUIXVLRQ�� YHUVFKOHLHUW� ZHUGHQ�� .OLQLVFKH(UIDKUXQJHQ�]HLJHQ�� GDVV�HLQH�+\SRGHQVLWlW� VLFK� LQ� GHQ�PHLVWHQ�)lOOHQ� LP&7� VLFK� HUVW� HWZD� QDFK� �� 6WXQGHQ� VLFKHU� EHXUWHLOEDU� DEJUHQ]W�� 8QVHUH(UJHEQLVVH� OHJHQ� QDKH�� GDVV� HLQH� YRUDQJHJDQJHQH� 7,$�� �EHU� XQNODUH0HFKDQLVPHQ�� P|JOLFKHUZHLVH� GDV� =HLWIHQVWHU�� LQ� GHP� )U�K]HLFKHQDXIWDXFKHQ�� YHU]|JHUQ� NDQQ�� 'HU� =HLWSXQNW�� ZDQQ� GDV� &7� GXUFKJHI�KUWZXUGH��ZDU�KLHUEHL�LQ�GHQ�*UXSSHQ�QLFKW�VLJQLILNDQW�XQWHUVFKLHGOLFK�XQG�NDQQVRPLW�NHLQH�(UNOlUXQJ�I�U�GLH�EHREDFKWHWHQ�8QWHUVFKLHGH�ELHWHQ�,Q�EHLGHQ�6WXGLHQ� ILHO�DXI��GDVV�GLH�8QWHUVFKLHG�]ZLVFKHQ�GHQ�*UXSSHQ�PLWXQG� RKQH� SURGRPDOH� 7,$� DP� JU|VVWHQ� ZDUHQ�� XPVR� N�U]HU� GHU� ,QIDUNW]XU�FNODJ��(LQ�*UXQG�GDI�U�N|QQWH�VHLQ��GDVV�+\SR[LHWROHUDQ]�YRUZLHJHQG�LQGHU� )U�KSKDVH� QDFK� GHP� ,QIDUNW� HLQH� 5ROOH� VSLHOW�� E]Z�� GDVV� LP� ZHLWHUHQ9HUODXI�HKHU�DQGHUH�)DNWRUHQ�ZLH�5HNDQDOLVDWLRQ��.ROODWHUDOYHUVRUJXQJ�RGHU$OWHU�XQG�NDUGLRYDVNXOlUH�.RPRUELGLWlW�VWlUNHU�LQV�*HZLFKW�IDOOHQ�(V� HUVFKHLQW� DXFK� P|JOLFK�� GDVV� +\SR[LHWROHUDQ]� GHQ� ILQDOHQ� 6FKDGHQOHGLJOLFK� SURORQJLHUW� XQG� QLFKW� YHUKLQGHUW�� ZLH� GLHV� EHUHLWV� DP� +HU]HQYHUPXWHW�ZXUGH�����7,$V� EOHLEHQ� GHVWR� WURW]� HUQVW]XQHKPHQGH� :DUQV\PSWRPH� HLQHUNDUGLRYDVNXOlUHQ� (UNUDQNXQJ� XQG� JHKHQ� RIWPDOV� 6FKODJDQIlOOHQ� RGHU+HU]LQIDUNWHQ� YRUDXV� ����� 2EZRKO� ZLU� LQ� XQVHUHQ� 6WXGLHQ� YHUVXFKWHQ� GDVH[SHULPHQWHOOH� 'HVLJQ� QDFK]XELOGHQ�� EOHLEW� GLH� JUXQGVlW]OLFKH� )UDJH� HLQHUhEHUWUDJEDUNHLW� EHVWHKHQ�� 'DU�EHU� KLQDXV� EHLQKDOWHW�� ZLH� EHUHLWV� REHQHUZlKQW�� XQVHU� UHWURVSHNWLYHV� 6WXGLHQGHVLJQ� PHKUHUH� 1DFKWHLOH�� ,Q� GHQQHXURUDGLRORJLVFKHQ� (QGSXQNWHQ� VROOWHQ� MHGRFK� QRFK� ZHLWHUH� PHWKRGLVFKH3UREOHPH�HUZlKQW�ZHUGHQ���� ,Q�GLHVHU�6WXGLH�ZXUGHQ�QXU�KHPLVSKlULHOOH� ,QIDUNWH�HLQJHVFKORVVHQ�XQG�LP� *HJHQVDW]� ]XU� HUVWHQ� 6WXGLH�� DXFK� QDFK� 72$67�.ULWHULHQ� JHPDWFKW�'LHVHV� 'HVLJQ� XQG� GLH� UHODWLYH� 6HOWHQKHLW� �FD�� ������� I�U� HLQH� 7,$� LQ� GHUJOHLFKHQ�+HPLVSKlUH�I�KUWH�GD]X��GDVV�HLQH�JURVVH�$Q]DKO�YRQ�3DWLHQWHQ�PLWKHPLVSKlULHOOHQ� ,QIDUNWHQ� RKQH� YRUDQJHJDQJHQH� 7,$� DXVJHVFKORVVHQZXUGHQ�� ZDV� HLQHQ� UHODWLYHQ� 'DWHQYHUOXVW� XP� GHQ� 3UHLV� HLQHU� $QQlKHUXQJ]ZLVFKHQ�)lOOHQ�XQG�.RQWUROOHQ�EHGHXWHW�
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��� ,QIDUNWIU�K]HLFKHQ� LP�&7� VLQG� YHUPXWOLFK� HLQ� VHQVLWLYHU� ,QGLNDWRU� I�U� HLQH3HUIXVLRQVVW|UXQJ��'LHVH� ,QIDUNW]HLFKHQ� VLQG� MHGRFK� RIWPDOV� VXEWLO�� YRQ� GHU4XDOLWlW�GHV�&7V�VWDUN�DEKlQJLJ�XQG�HUIRUGHUQ�(UIDKUXQJ��2E�,QIDUNW]HLFKHQDXFK� HLQ� JHHLJQHWHU� 6XUURJDWSDUDPHWHU� I�U� GLH� DQ]XQHKPHQGH� ILQDOH,QIDUNWJU|VVH� VLQG�� LVW� XQNODU�� 9HUPXWOLFK� VWHOOW� GDV� IXQNWLRQHOOH� 057� PLW'LIIXVLRQV��� 3HUIXVLRQV�� XQG� 7��:LFKWXQJ� HLQHQ� JHQDXHUHQ� 3DUDPHWHU� ]XU$EVFKlW]XQJ� GHV� ILQDOHQ� ,QIDUNWYROXPHQV� GDU�� 'DV� ,QIDUNWYROXPHQ� LP� &7NRUUHOLHUW� QLFKW� VRQGHUOLFK� JXW� PLW� GHP� NOLQLVFKHQ� 2XWFRPH� ����� (LQHSURVSHNWLYH� 6WXGLH� PLW� ]X� lKQOLFKHQ� =HLWHQ� GXUFKJHI�KUWHQ� 057� LVWJHJHQZlUWLJ�LQ�$UEHLW�8QVHUH� EHLGHQ�� REHQJHQDQQWHQ� 6WXGLHQ� XQG� HLQH� N�U]OLFK� YHU|IIHQWOLFKWH6WXGLH���� VLQG�GHU]HLW�GLH�HLQ]LJHQ�8QWHUVXFKXQJHQ��GLH�VLFK�GHQ�3KlQRPHQ+\SR[LHWROHUDQ]�YRQ�NOLQLVFKHU�6HLWH�JHQlKHUW�KDEHQ��PLW�SRVLWLYHP�(UJHEQLV�'DU�EHU� KLQDXV� JLEW� HV� MHGRFK� DQHNGRWLVFK� ZHLWHUH� +LQZHLVH� I�U+\SR[LHWROHUDQ]�LP�PHQVFKOLFKHQ�*HKLUQ�(WZD��������DOOHU�6FKODJDQIlOOH� JHKW� HLQH�7,$� YRUDXV������� XQG� ���� GLHVHU6FKODJDQIlOOH� VLQG� QXU� VRJHQDQQWH� ÄPLQRU� VWURNHV³� DOVR� +LUQLQIDUNWH� RKQHEOHLEHQGHV� UHOHYDQWHV� 'HIL]LW����� +LQZHLVH� I�U� +\SR[LHWROHUDQ]� ODVVHQ� VLFKGDUDXV�MHGRFK�QLFKW�DEOHLWHQ�6FKZDFKH� +LQZHLVH� I�U� +\SR[LHWROHUDQ]� JLEW� HV� DXV� 8QWHUVXFKXQJHQ�� GLHVLFK�PLW�(UNUDQNXQJHQ�EHIDVVHQ��GLH�XQYHUPHLGOLFK�PLW� UHODWLYHQ�]HUHEUDOHQ,VFKlPLHQ� YHUJHVHOOVFKDIWHW� VLQG�� *URVV� HW� DO�� ��� NRQQWHQ� ]HLJHQ�� GD�9ROXPHQH[SDQVLRQ�PLW�+\GUR[\lWK\OVWlUNH�YRU�HLQHU�.DURWLVHQGDUWHUHNWRPLHEHL� &DURWLVVWHQRVHQ� GLH� ,VFKlPLH�Ä7ROHUDQ]³� JHJHQ�EHU� LQWUDRSHUDWLYHU$ENOHPPXQJ� GHU� $�� FDURWLV� LQWHUQD� HUK|KW�� YHUPXWHQ� XUVlFKOLFK� DEHU� HKHU9HUlQGHUXQJHQ� GHV� ]HUHEUDOHQ� %OXWIOXVVHV�� ,Q� HLQHU� NOHLQHQ�� UHWURVSHNWLYHQ6WXGLH� EHL� $QHXU\VPDRSHUDWLRQHQ� ZXUGH� LQWHUHVVDQWHUZHLVH� IHVWJHVWHOOW�GDVV� 3DWLHQWHQ� PLW� PXOWLSOHQ� $QHXU\VPHQ�� EHL� GHQHQ� PHKUHUH� NXU]H2NNOXVLRQHQ�PHLVW�GHU�$��FHUHEUL�PHGLD�GXUFKJHI�KUW�ZXUGHQ��HLQ�JHULQJHUHV5LVLNR� I�U� HLQHQ� SHULRSHUDWLYHQ� +LUQLQIDUNW� KDWWHQ������ +HQWVFKHO� HW� DO�� ���NRQQWHQ� LQ� HLQHU� SURVSHNWLYHQ� 057�$UEHLW� ]HLJHQ�� GD�� 3DWLHQWHQ� PLWREVWUXNWLYHU� 6FKODIDSQRH�� ZHOFKH� UHSHWLWLYH� 3KDVHQ� YRQ� JOREDOHU� +\SR[LH



��=XVDPPHQIDVVXQJ�XQG�'LVNXVVLRQ ����6WXGLH�PLW�QHXURUDGLRORJLVFKHQ�(QGSXQNWHQ

ZHLK ���� �

HUOHLGHQ��LP�*HJHQVDW]�GD]X�NHLQH�YDVNXOlUHQ�/lVLRQHQ�LP�057�KDEHQ�XQGGLVNXWLHUHQ�GLH�(QWZLFNOXQJ�HLQHU�+\SR[LHWROHUDQ]�,Q� GHU� $UEHLW� YRQ� 0XVXPHFL� �� ZXUGHQ� QDFK� LQWHUPLWWLHUHQGHP� FODPSLQJZlKUHQG� HLQHV� DRUWR�FRURQDUHQ� %\SDVV� LP� 9HUJOHLFK� ]X� HLQHU� HLQ]LJHQ�OlQJHUHQ� ,VFKlPLH]HLW� QLFKW� KlXILJHU� QHXURORJLVFKH� RGHUQHXURSV\FKRORJLVFKH� 'HIL]LWH� EHREDFKWHW�� REZRKO� LQ� GHU� SUlNRQGLWLRQLHUWHQ*UXSSH�GLH�JHVDPWH�+\SR[LH]HLW�OlQJHU�ZDU�



��=XVDPPHQIDVVXQJ�XQG�'LVNXVVLRQ ����$XVEOLFN

ZHLK ���� �

����$XVEOLFN
���3DUDOOHOHQ�]X�/73��/DQJ]HLWSRWHQ]LHUXQJ��XQG�3ODVWL]LWlW
+\SR[LHWROHUDQ]� LVW� HLQH� )RUP� YRQ� $GDSWDWLRQ�� GLH� HV� =HOOHQ� HUP|JOLFKW�HLQHQ� DQVRQVWHQ� OHWDOHQ� RGHU� ]XPLQGHVW� VWDUN� VFKlGLJHQGHQ� 6WLPXOXV� ]X�EHUVWHKHQ��/73�E]Z��/7'�EH]HLFKQHW�HLQH�(UK|KXQJ�E]Z��(UQLHGULJXQJ�GHUH363V� EHL� (UK|KXQJ� E]Z�� (UQLHGULJXQJ� GHU� SUlV\QDSWLVFKHQ6WLPXODWLRQVIUHTXHQ]�� /73� E]Z�� /7'� �ORQJ�WHUP� 'HSUHVVLRQ�� LVW� DXFK� DOV$GDSWDWLRQ� DXI]XIDVVHQ� XQG� JLOW� DOV� H[SHULPHQWHOOHV� 0RGHOO� I�U� /HUQHQ�*HGlFKWQLV� XQG� QHXURQDOH� 3ODVWL]LWlW�� /73� ZLUG� LQ� �� 3KDVHQ� HLQJHWHLOW�ZHOFKH� LQ� YLHOHQ� 6FKULWWHQ� GHU� +\SR[LHWROHUDQ]� lKQHOQ�� HLQH� *OXWDPDW�10'$�� $03$� XQG�P*OXW�5H]HSWRU�� DEKlQJLJH� ,QGXNWLRQVSKDVH�� HLQH� 12XQG� NLQDVH�DEKlQJLJH� 7UDQVGXNWLRQVSKDVH� XQG� HLQH� YRQ� GH�QRYR3URWHLQV\QWKHVH� DEKlQJLJH� (UKDOWXQJVSKDVH�� 'LH� bKQOLFKNHLW� GHU� LQLWLDOHQ3KDVHQ� PLW� LVFKlPLVFKHQ� RGHU� H[]LWRWR[LVFKHQ� 6WLPXOL� ZXUGH� DOV� GDV�3ODVWL]LWlWV�3DWKRORJLH� .RQWLQXXP�� EH]HLFKQHW������ /73� NDQQ� DXFK� GXUFK+\SR[LH� LQGX]LHUW�ZHUGHQ�XQG�ZLUG�GDQQ�DOV�DQR[LVFKH�/73�EH]HLFKQHW�����0|JOLFKHUZHLVH�VWHOOHQ�VRZRKO�+\SR[LHWROHUDQ]��DOV�DXFK�/73�YHUVFKLHGHQH)RUPHQ� QHXURQDOHU� 0RGLILNDWLRQ� RGHU� 3ODVWL]LWlW� DXI� SDWKRORJLVFKH� RGHUSK\VLRORJLVFKH�6WLPXOL�GDU��I�U�ZHOFKH�GLH�=HOOH�LQLWLDO�lKQOLFKH�0HFKDQLVPHQLQ�GHU�6LJQDOWUDQVGXNWLRQ�HLQVHW]W�
���3DUDOOHOHQ�]XU�RQWRJHQHWLVFKHQ�(QWZLFNOXQJ
'LH� ]HOOXOlUHQ� XQG� PROHNXODUHQ� 9HUlQGHUXQJHQ� QDFK� ,VFKlPLH� lKQHOQ� LQPDQFKHU� :HLVH� DXFK� GHU� RQWRJHQHWLVFKHQ� (QWZLFNOXQJ� GHV� *HKLUQHV�%HLVSLHOVZHLVH� ZHUGHQ� LQ� GHU� (QWZLFNOXQJ� XQG� DXFK� QDFK� HLQHU� +\SR[LH'LIIHUHQ]LHUXQJVIDNWRUHQ�� :DFKVWXPVIDNWRUHQ�� =HOO]\NOXVSURWHLQH� RGHU6WUXNWXUSURWHLQH� H[SULPLHUW�� � 'LH� NOLQLVFKH� 5HJHQHUDWLRQ� QDFK� HLQHP6FKODJDQIDOO�PLW�HLQHU�(UKROXQJ�GHU�*UREPRWRULN�JHIROJW�YRQ�GHU�)HLQPRWRULNlKQHOW�GHU�PRWRULVFKHQ�(QWZLFNOXQJ��Ä5HFRYHU\�UHFDSLWXODWHV�RQWRJHQ\³������$SRSWRVH WULWW� QDFK� ,VFKlPLH� DXI� XQG� VSLHOW� DXFK� LQ� GHU� (QWZLFNOXQJ� HLQH



��=XVDPPHQIDVVXQJ�XQG�'LVNXVVLRQ ����$XVEOLFN

ZHLK ���� �

ZLFKWLJH�5ROOH��'D�LQ�GHU�(QWZLFNOXQJ�ELV�LQ�GLH�SRVWQDWDOH�3KDVH�KLQHLQ�DXFKNRQVWLWXWLRQHOO� HLQH� KRKH� +\SR[LHWROHUDQ]� EHREDFKWHW� ZHUGHQ� NDQQ�� LVW� HVGHQNEDU�� GDVV� QDFK� HLQHU� NXU]GDXHUQGHQ� +\SR[LH� GLH� NHLQHQ� 6FKDGHQYHUXUVDFKW�� DEHU� ]X�+\SR[LHWROHUDQ]� I�KUW��ZLH� QDFK�HLQHU� OlQJHUGDXHUQGHQ,VFKlPLH��GDV�*HKLUQ�DXI�JHQHWLVFKH�3URJUDPPH�]XU�FNJUHLIW��ZHOFKH�DXFKLQ� GHU� (PEU\RQDOHQWZLFNOXQJ�� 'LIIHUHQ]LHUXQJ�� 3UROLIHUDWLRQ� XQG� $SRSWRVHVWHXHUQ�
���1HXHV�.RQ]HSW�GHU�1HXURWR[L]LWlW�1HXURSURWHNWLRQ�
'LH�0HFKDQLVPHQ�� GLH� QDFK� HLQHP�6WUHVVVWLPXOXV� DXI� 1HXURQHQ� HLQZLUNHQXQG� HLQHUVHLWV� ]�%�� 7ROHUDQ]�� DQGHUHUVHLWV� =HOOWRG� LQGX]LHUHQ� N|QQHQ�XQWHUVFKHLGHQ� VLFK� LQ� ,KUHQ� LQLWLDOHQ� 6FKULWWHQ� QLFKW� ZHVHQWOLFK�� $NWLYLHUXQJYRQ� 10'$�5H]HSWRUHQ�� &DOFLXPHLQVWURP� XQG� $NWLYLHUXQJ� YRQ� IUHLHQ5DGLNDOHQ�ZLH�12�RGHU�6XSHUR[\GUDGLNDOHQ��bKQOLFKH�6WLPXOL�N|QQHQ��XQWHUYHUVFKLHGHQHQ� 8PVWlQGHQ� XQWHUVFKLHGOLFKH� 5HDNWLRQHQ� GHU� =HOOHKHUYRUUXIHQ�� :DFKVWXPVIDNWRUHQ� I|UGHUQ� QRUPDOHUZHLVH� 1HXURSURWHNWLRQ�N|QQHQ�DEHU�XQWHU�PDQFKHQ�8PVWlQGHQ�DXFK�SDUDGR[HUZHLVH�GHQ�6FKDGHQYHUJU|VVHUQ��������� $]LGRVH�� 9�D�� LQ� )RUP� YRQ� /DFWDWD]LGRVH�� JLOW�EOLFKHUZHLVH�DOV�)ROJH�HLQHU�+\SR[LH��GLH�GHQ�6FKDGHQ�YHUJU|VVHUW�����NDQQMHGRFK�� YHUPXWOLFK� �EHU� HLQH� 0RGLILNDWLRQ� GHV� 10'$� 5H]HSWRUV� DXFK� GHQ6FKDGHQ� UHGX]LHUHQ� ��������� ��13$� LVW� HLQ� LUUHYHUVLEOHU� ,QKLELWRU� GHU6XFFLQDWGHK\GURJHQDVH� �.RPSOH[� ,,� GHU� $WPXQJVNHWWH�� XQG� HU]HXJW� EHL7LHUHQ� XQG�0HQVFKHQ� HLQHQ� VWULDWDOHQ� =HOOWRG� XQG� GLHQW� DOV� 0RGHOO� I�U� GLH&KRUHD� +XQWLQJWRQ�� ,Q� QLHGULJHQ� 'RVHQ� JHJHEHQ�� ]HLJW� ��13$SDUDGR[HUZHLVH� HLQHQ� SURWHNWLYHQ� (IIHNW� VRZRKO� LQ� =HOONXOWXUHQ� ����� LP+LUQVFKQLWW��� DOV�DXFK� LQ�YLYR ����$OV�5HDNWLRQ�DXI�SK\VLRORJLVFKH�XQG�DXFKSDWKRSK\VLRORJLVFKH�6WUHVVRUHQ�DNWLYLHUHQ�1HXURQHQ� LQQHUKDOE�YRQ�0LQXWHQLPPHGLDWH�HDUO\�JHQHV��,(*V��GLH�DXI�1HXURQHQ�VRZRKO�SURWHNWLYH�DOV�DXFKDSRSWRVH�I|UGHUQGH�(IIHNWH�KDEHQ��5HYLHZ�LQ�$NLQV������,P�.RQWH[W�]XU�+\SR[LHWROHUDQ]�HUVFKHLQW�GDEHL�IROJHQGHV�6]HQDULR�P|JOLFK�(LQH�OHWDOH�1R[H��GHILQLHUW�HQWZHGHU��EHU�LKUH�ELRFKHPLVFKHQ�(LJHQVFKDIWHQ�



��=XVDPPHQIDVVXQJ�XQG�'LVNXVVLRQ ����$XVEOLFN

ZHLK ���� �

'RVLV�RGHU�'DXHU�� I�KUW� ]X�HLQHU�1HNURVH��XQDEKlQJLJ� GDYRQ��RE�SRWHQWLHOOSURWHNWLYH�6WUDWHJLHQ�QRFK� LQLWLDOLVLHUW�ZHUGHQ��(LQH�VXEOHWDOH�1R[H� LQGX]LHUWHLQHQ�=HOOVFKDGHQ��GHU�ZHQLJHU�QHNURWLVFK�VHLQ�ZLUG��]�%��'1$��3URWHLQ��XQG/LSLGVFKDGHQ��XQG HLQH�5HDNWLRQ�GHU�=HOOH�� L�G��5HJHO�$NWLYLHUXQJ�YRQ�,(*V�7UDQVNULSWLRQVIDNWRUHQ XQG�3URWHLQNLQDVHQ��'LH�=HOOH��QLFKW� OHWDO�JHVFKlGLJW�DQDO\VLHUW� GHQ� 6FKDGHQ� XQG� GLH� ]XU� 5HSDUDWXU� ]XU� 9HUI�JXQJ� VWHKHQGHQ0HFKDQLVPHQ�� Y�D�� GH�QRYR� 3URWHLQH[SUHVVLRQ�� $QWLR[LGDQWLHQ�3URWHDVRPDNWLYLWlW�� $73�9HUI�JEDUNHLW�� ,VW� HLQH� �5HSDUDWXU�� QLFKW� P|JOLFK�ZLUG� GHU� �&KHFNSRLQW�� ]XU� $SRSWRVH�� GHP� SURJUDPPLHUWHQ� =HOOWRGIUHLJHJHEHQ� RGHU� �EHUVFKULWWHQ�� +LHUEHL� EHQ|WLJW� GLH� =HOOH� HLQ� EUHLWHVVSH]LILVFKHV� 5HSHUWRLUH�� VSH]LILVFKH� 3URWHDVHQ�� Y�D�� &DVSDVHQ� XQG1XNOHDVHQ��,VW�HLQH�5HSDUDWXU�P|JOLFK�RGHU�GHU�$SRSWRVH��&KHFNSRLQW��QLFKWHUUHLFKW�� ZLUG� I�U� HLQHQ� EHVWLPPWHQ� =HLWUDXP� GHU�SURJUDPPLHUWH� =HOOVFKXW]DNWLYLHUW�� 6ROOWH� LQ� GHP� =HLWUDXP�� LP� GHP� GDV� QXQ� DNWLYLHUWH� JHQHWLVFKH3URJUDPP�DNWLY�LVW��HUQHXW�HLQ�VFKlGLJHQGHU�6WLPXOXV�DXIWUHWHQ��VR�LPSRQLHUWDXIJUXQG� GHU� DNWLYLHUWHQ� 5HSDUDWXUPHFKDQLVPHQ� HLQH� 5HVLVWHQ]� GHU� =HOOH�]�%��+\SR[LHWROHUDQ]�]X�GLHVHP�=HLWSXQNW�
���.OLQLVFKHU�$XVEOLFN8QVHUH�NOLQLVFKHQ�6WXGLHQ�VWHOOHQ�HLQHQ�HUVWHQ�$QVDW]�]XU�8QWHUVXFKXQJ�GHU+\SR[LHWROHUDQ]� DP� PHQVFKOLFKHQ� *HKLUQ� GDU� XQG� NRQQWHQ� PLWWOHUZHLOH� LQXQDEKlQJLJHQ� 8QWHUVXFKXQJHQ� EHVWlWLJW� ZHUGHQ�� ,VFKlPLHWROHUDQ]� LVW� HLQHP|JOLFKH�(UNOlUXQJ�I�U�GLH�NOLQLVFKH�%HREDFKWXQJ��GDVV�HLQ�,QIDUNW��GHP�HLQH7,$� YRUDXVJLQJ�� ]X� HLQHP�JHULQJHUHQ�'HIL]LW� I�KUW�� (LQH� %HVWlWLJXQJ� GLHVHU'DWHQ� GXUFK� SURVSHNWLYH� 6WXGLHQ� VWHKW� MHGRFK� DXV�� (LQH� SUDNWLVFKH$QZHQGXQJ�� DXI� GHU� %DVLV� GHV� JHJHQZlUWLJHQ� .HQQWQLVVWDQGHV� LVW� GHU]HLWMHGRFK� ZHGHU� LQ� GHU� .DUGLRORJLH� QRFK� LQ� GHU� $NXWEHKDQGOXQJ� GHVLVFKlPLVFKHQ� 6FKODJDQIDOOHV� UHDOLVLHUEDU�� %HL� JHQDXHUHU� .HQQWQLV� GHU]HLWOLFKHQ� XQG� UlXPOLFKHQ� $XVGHKQXQJ� GHU� 7ROHUDQ]�Ä)HQVWHU³� ZlUH� MHGRFK]XN�QIWLJ� HLQH� JH]LHOWH�� P|JOLFKHUZHLVH� SKDUPDNRORJLVFK�FKHPLVFKH7ROHUDQ]LQGXNWLRQ�YRU�(LQJULIIHQ�PLW�KRKHP�+\SR[LH��RGHU�,VFKlPLHULVLNR��ZLHYRU� +HU]�� XQG� $RUWHQRSHUDWLRQHQ� RGHU� .DURWLVHQGDUWHUHNWRPLHQ� EHL+RFKULVLNRSDWLHQWHQ� HLQH� P|JOLFKH� $QZHQGXQJ�� &KDUDNWHULVLHUXQJ� GHU
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PROHNXODUHQ�0HFKDQLVPHQ�XQG� ,GHQWLILNDWLRQ� ÄSURWHNWLYHU³� XQG� ÄGHVWUXNWLYHU³*HQH� N|QQWH� ]XGHP� DXFK� SKDUPDNRORJLVFK� VLQQYROOH� $QVlW]H� ]XUSURSK\ODNWLVFKHQ�XQG�$NXW�7KHUDSLH�GHU�]HUHEUDOHQ�,VFKlPLH�HU|IIQHQ�



��$QKDQJ ����$EN�U]XQJHQ

ZHLK ���� �

��$QKDQJ
����$EN�U]XQJHQx$�� $UWHULD��ODW��$UWHULH�$D��� $UWHULDH��ODW��$UWHULHQ�$&$� DQWHULRU�FHUHEUDO�DUWHU\$03$ DPLQR���K\GUR[\���PHWK\O���LVR[D]ROHSURSLRQDW$3�� $NWLYDWRUSURWHLQ��$66� $FHW\OVDOLF\OVlXUH$73� $GHQRVLQWULSKRVSKDW��13$ ��1LWURSULRSLRQDW%'1) %UDLQ�GHULYHG�QHXURWURSKLF�IDFWRU%66 EDODQFHG�VDOW�VROXWLRQ&$� +LSSRFDPSXVIRUPDWLRQ�&%)� FHUHEUDO�EORRG�IORZ��FHUHEUDOHU�%OXWIOX��F'1$ FRS\�'1$F�IRV FHOOXODU�)LQNHO�2VWHRJHQLF�VDUFRPD�RQNRJHQ&16 &DQDGLDQ�1HXURORJLFDO�6FDOH&05� FHUHEUDO�PHWDEROLF�UDWH&33� FHUHEUDO�SHUIXVLRQ�SUHVVXUH&5(% 7UDQVNULSWLRQVIDNWRU&7� &RPSXWHUWRPRJUDSKLH((* (OHNWURHQFHSKDORJUDPP(363 H[]LWDWRULVFKH�SRVWV\QDSWLVFKH�3RWHQ]LDOHHUN� ([WUDFHOOXODU�VLJQDO�UHJXODWHG�SURWHLQ�NLQDVH*'1) JOLD�GHULYHG�QHXURWURSKLF�IDFWRUJOXF� *OXNRVH+,)�� +\SR[LH�LQGX]LHUEDUHU�)DNWRU��KVF�� KHDW�VKRFN�FRJQDWH���+63� +HDW�6KRFN�3URWHLQ,/�� ,QWHUOHXNLQ��.$73 $73�DEKlQJLJH�.DOLXPNDQlOH/73 ORQJ�WHUP�3RWHQWLDWLRQ1)�N% 1XFOHDU�IDFWRU�N%0&$ PLGGOH�FHUHEUDO�DUWHU\057 0DJQHWUHVRQDQ]WRPRJUDSKLH10'$ 1�PHWK\O�G�DVSDUWDW3%6 SKRVSKDWH�EXIIHUHG�VDOLQH6$*( VHULDO�DQDO\VLV�RI�JHQH�H[SUHVVLRQ6$3$3 6$3���36'����DVVRFLDWHG�SURWHLQ6' VSUHDGLQJ�GHSUHVVLRQ

6'+ 6XFFLQDWGHK\GURJHQDVH
62'� 6XSHUR[LGGLVPXWDVH7,$ WUDQVLWRULVFKH�LVFKlPLVFKH�$WWDFNH7,03� WLVVXH�LQKLELWRU�RI�PHWDOORSURWHLQDVH71)�D 7XPRUQHNURVHIDNWRU�D72$67 WULDO�RI�2UJ�������LQ�DFXWH�VWURNHW�3$ WLVVXH�SODVPLQRJHQ�DFWLYDWRU]LI���� =LQF�ILQJHU�����7UDQVFULSWLRQ�IDFWRU



��$QKDQJ ����'DQNVDJXQJ
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����'DQNVDJXQJ
(V� LVW� QLFKW�P|JOLFK�� DOOHQ� /HXWHQ� ]X� GDQNHQ�� GLH� DQ� GHU� (UVWHOOXQJ� GLHVHU$UEHLW� GLUHNW� RGHU� LQGLUHNW� PLWEHWHLOLJW� ZDUHQ� XQG� RKQH� GHUHQ� +LOIH� GLHYRUOLHJHQGH�$UEHLW�QLFKW�P|JOLFK�JHZHVHQ�ZlUH�%HVRQGHUHU�'DQN�JLOW�MHGRFK��PHLQHU�)UDX�$QJHOLND��I�U�GLH�8QWHUVW�W]XQJ��PHLQHQ�.LQGHUQ��-DQHN��&ODUD�)HH�XQG�7LP�9DOHQWLQ��PHLQHQ�(OWHUQ�.DUO�XQG�6RSKLH�:HLK�XQG�PHLQHP�%UXGHU�$OH[��3URI��'LUQDJO��/HLWHU�GHU�H[SHULPHQWHOOHQ�1HXURORJLH���3URI��(LQKlXSO��.OLQLNVGLUHNWRU���3URI��9LOOULQJHU��OHLWHQGHU�2EHUDU]W�GHU�NOLQLVFKHQ�)RUVFKHUJUXSSH���3URI��+DUPV��2EHUDU]W��6WXGLHQGHVLJQ���3URI��/HKPDQQ��&KHIDU]W�1HXURUDGLRORJLH���3URI��&KRL��6W�/RXLV��86$��=HOONXOWXU�����13$���3URI��:HUQHFNH��6WXGLHQGHVLJQ��6WDWLVWLN���3'�'U��9DOGXH]D��%LOGJHEXQJ���3'�'U��5LHSH���1HXURORJLH�8OP��3UlNRQGLWLRQLHUXQJ���3'�'U��%HKVH��8QWHUVW�W]XQJ��*HGXOG��� 'U�� $QGUHDV� 0HLVHO�� 'U�7LOPDQ� *UXQH�� 'U�� -DQ� -XQJH�+�OVLQJ�� 'U�.RQVWDQWLQ� 3UDVV�� 'U�� *HRUJH� 7UHQGHOHQEXUJ�� 'U�� 'RUHWWH� )UH\HU�� 'U�� 'LUN0HJRZ��'U��1LFRODM�,VDHY��'U��)UDQN�:LHJDQG��'U��0DUJDUHW�*UDEE��'U��'RXJ/REQHU��'U��&KULVWLDQ�6KHOLQH��'U��0DULRQ�/DXWHQVFKODJHU��� DOOHQ� 'RNWRUDQGHQ�� LQVEHVRQGHUH� 1LFROD� $PEHUJHU�� &KULVWRSK� +DUPV�$OH[DQGUD�%HUJN��.DL�.DOOHQEHUJ��0DWKLDV�+RIPH\HU��0DULRQ�6FKPLWW��8OULNH%UXHU��$QQD�%DQDVLN��� DOOHQ� 07$V�� LQVEHVRQGHUH� 5HQDWH� *XVLQGD�� 9LROD� .LUIH�� 5HQDWH� /HEHFN�&ODXGLD�0XVHOPDQQ�



��$QKDQJ ����/HEHQVODXI

ZHLK ���� �

����/HEHQVODXI���������� JHERUHQ�LQ�1�UQEHUJ��YHUKHLUDWHW����.LQGHU(KHIUDX��$QJHOLND�6W�U]O��JHE������������(U]LHKHULQ-DQHN�6W�U]O�
����������&ODUD�6W�U]O�
����������7LP�6W�U]O�
��������(OWHUQ��6RSKLH�:HLK��JHERUHQH�=LVWOHU��9HUNlXIHULQ�.DUO�:HLK��%HDPWHU%UXGHU� $OH[DQGHU��JHERUHQ�������%HWULHEVZLUW���������� *UXQGVFKXOH�LQ�1�UQEHUJ����������� 3HWHU�9LVFKHU�*\PQDVLXP��1�UQEHUJ���� $ELWXU��������������� =LYLOGLHQVW�EHL�GHU�-RKDQQLWHU�8QIDOO�+LOIH�1�UQEHUJ��������������� 6WXGLXP�GHU�0HGL]LQ�DQ�GHU�)��$��8QLYHUVLWlW����(UODQJHQ��������������� 6WXGLXP�DQ�GHU�6WDWH�8QLYHUVLW\�1HZ�<RUN����������������� 6WXGLXP�GHU�0HGL]LQ�DQ�GHU�5��.���8QLYHUVLWlW�+HLGHOEHUJ������ ���6WDDWVH[DPHQ������ 3UDNWLVFKHV�-DKU�LQ�6FKZlELVFK�+DOO������� ���6WDDWVH[DPHQ������� 'LVVHUWDWLRQ� Ä%HHLQIOXVVXQJ�GHV�:DFKVWXPV�HLQHU�SUR[LPDO�WXEXOlUHQ��1LHUHQ]HOOLQLH��2.��GXUFK������2+��'�³��PDJQD�FXP�ODXGH���������������� $U]W�LP�3UDNWLNXP�DQ�GHU�1HXURORJLVFKHQ�.OLQLN�GHU�&KDULWp������� $SSUREDWLRQVHLW������� $VVLVWHQ]DU]W�DQ�GHU�1HXURORJLVFKHQ�.OLQLN�GHU�&KDULWp:HLWHUELOGXQJHQ�������8OWUDVFKDOO�XQWHU�3'�'U��9DOGXH]D�����6WURNH�8QLW�XQWHU�3URI��+DUPV�����3V\FKLDWULH�����(OHNWURSK\VLRORJLH�XQWHU�3'�'U��%HKVH)RUVFKXQJVDXIHQWKDOWH������:DVKLQJWRQ�8QLYHUVLW\�6W�/RXLV��86$��3URI�&KRL�3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ'ULWWPLWWHOI|UGHUXQJ�E]Z��.RRSHUDWLRQ�PLW�GULWWPLWWHOJHI|UGHUWHQ�3URMHNWHQ���')*�������,QGX]LHUWH�,VFKlPLHWROHUDQ]�LP�=16��LQ�YLWUR�0RGHOOLHUXQJ�XQG�PROHNXODUH�0HFKDQLVPHQ��XQLYHUVLWlUH�)RUVFKXQJVI|UGHUXQJ�GHU�+XPEROGW�8QLYHUVLWlW��+HUPDQQ�XQG�/LOO\�6FKLOOLQJ�6WLIWXQJ���6)%����� 'LH�%HGHXWXQJ�QLFKW�QHXURQDOHU�=HOOHQ�EHL�QHXURORJLVFKHQ�(UNUDQNXQJHQ��NOLQLVFKH�)RUVFKHUJUXSSH��1LFKWLQYDVLYH�0HWKRGHQ�]XU�8QWHUVXFKXQJ�YRQ�]HUHEUDOHP%OXWIOXVV�XQG�0HWDEROLVPXV���0HG1HW 6FKODJDQIDOO�7lWLJNHLW� DOV� 5HYLHZHU I�U� &HUHEURYDVFXODU� 'LVHDVHV�� 1HXURUHSRUW�� (XURSHDQ� 6WXGHQWV&RQIHUHQFH�



��$QKDQJ ����/HEHQVODXI
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0LWJOLHG GHU� 6RFLHW\� IRU� 1HXURVFLHQFH� �6)1��� 'HXWVFKH� *HVHOOVFKDIW� I�U� 1HXURJHQHWLN�'HXWVFKH�*HVHOOVFKDIW�I�U�NOLQLVFKH�1HXURSK\VLRORJLH��'*.1��
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ZHLK ���� �

����(UNOlUXQJ
+LHUPLW�HUNOlUH�LFK��GDVV�LFK�GLH�YRUOLHJHQGH�+DELOLWDWLRQVVFKULIW�RKQH�IUHPGH+LOIH� YHUIDVVW� KDEH�� 'LH� EHVFKULHEHQHQ� (UJHEQLVVH� VLQG� YRQ� PLU� VHOEVWJHZRQQHQ�ZRUGHQ�� ,Q� =XVDPPHQDUEHLW� PLW� DQGHUHQ�:LVVHQVFKDIWOHUQ� RGHU0LWDUEHLWHUQ� HUKREHQH� (UJHEQLVVH� XQG� 7HLOHUJHEQLVVH� ZXUGHQ� LQ=XVDPPHQKDQJ� PLW� GHQ� HLQ]HOQHQ� ([SHULPHQWHQ� JHNHQQ]HLFKQHW�,QVEHVRQGHUH�ZDUHQ�DQ�GHU�(UVWHOOXQJ�GHU�9HUVXFKH�GXUFK�+LOIH�XQG�0LWDUEHLW'RNWRUDQGHQ� GHU� 0HGL]LQ� EHWHLOLJW�� 'LH� 1DPHQ� YRQ� EHWHLOLJWHQ� 0LWDUEHLWHUQXQG� ,KU� MHZHLOLJHU� $QWHLO� DQ� GHQ� ([SHULPHQWHQ� ZXUGHQ� DQJHJHEHQ�� 'LHYHUZHQGHWH� /LWHUDWXU� XQG� GLH� YHUZHQGHWHQ� +LOIVPLWWHO� ZXUGHQ� YROOVWlQGLJDQJHI�KUW�

%HUOLQ��GHQ����1RYHPEHU����� 'U��PHG��0DUNXV�.DUO�:HLK
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ZHLK ���� �

7HLOH� GHU� KLHU� EHULFKWHWHQ� (UJHEQLVVH� VLQG� %HVWDQGWHLO� YRQ� PHKUHUHQYHU|IIHQWOLFKWHQ�$UEHLWHQ��,6,�,PSDFWIDNWRUHQ�LQ�>.ODPPHUQ@��
2ULJLQDODUEHLWHQ�$WWHQXDWHG�VWURNH�VHYHULW\�DIWHU��SURGURPDO�7,$��$�UROH�IRU� LVFKHPLF�WROHUDQFH�LQ�WKH�EUDLQ��0�:HLK�� .�� .DOOHQEHUJ�� $�� %HUJN�� .�'�� :HUQHFNH�� 8�� 'LUQDJO�� /�� +DUPV� DQG� .�0�� (LQKlXSO6752.(��������������������� >���@
,QGXFWLRQ� RI� LVFKHPLF� WROHUDQFH� LQ� UDW� FRUWLFDO� QHXURQV� E\� ��1LWURSURSLRQLF� DFLG�� FKHPLFDOSUHFRQGLWLRQLQJ�0�:HLK��$��%HUJN��.��5XVFKHU��'�0HJRZ��1�.��,VDHY��0��5LHSH��$�0HLVHO�� ,�9�9LFWRURY��8�'LUQDJO�1HXURVFL�/HWW��������������������� >���@
,VFKHPLF�3UHFRQGLWLRQLQJ�DQG�7ROHUDQFH� LQ�+XPDQ� EUDLQ��0�:HLK��8�'LUQDJO� �6752.(�����6HSW�������������� >���@
,QGXFWLRQ�RI�7ROHUDQFH� LQ�5DW�&RUWLFDO�1HXURQV��+\SR[LF�3UHFRQGLWLRQLQJ�8�%UXHU��1��.�,VDHY�0�:HLK��.�5XVFKHU��$�%HUJN��*�7UHQGHOHQEXUJ��$�0HLVHO��)�:LHJDQG�� ,�9�9LFWRURY��8��'LUQDJO)(%6�/HWWHUV���������������������� >���@
,QGXFWLRQ�RI�K\SR[LD�LQGXFLEOH�IDFWRU���E\�R[\JHQ�JOXFRVH�GHSULYDWLRQ�LV�DWWHQXDWHG�E\�K\SR[LFSUHFRQGLWLRQLQJ�LQ�UDW�FXOWXUHG�QHXURQV�.�5XVFKHU��1�,VDHY��0�:HLK��/��,XUDWR��*�7UHQGHOHQEXUJ�$�0HLVHO��8�'LUQDJO�1HXURVFL�/HWW������������������ >���@
,VFKlPLHWROHUDQ]�0RGHOO�I�U�GLH�)RUVFKXQJ��+RIIQXQJ�I�U�GLH�.OLQLN�"�0DUNXV�:HLK��.RQVWDQWLQ3UDVV�� .DUVWHQ�5XVFKHU��*HRUJH�7UHQGHOHQEXUJ�� 8OULFK� 'LUQDJO�� 0DWKLDV�:�� 5LHSH�� $QGUHDV0HLVHO��1HUYHQDU]W�������LQ�SUHVV����� >���@$EVWUDFWV�3RVWHU7ROHUDQFH� WR� K\SR[LD�K\SRJO\FHPLD� LQGXFHG� E\� K\SR[LD� RU� SKDUPDFRORJLFDOO\� LQ� FXOWXUHGQHXURQV� 8�%UXHU�� 1�,VDHY�� 0�:HLK�� )�:LHJDQG�� 5�0DQ]�� $�0HLVHO�� 8�'LUQDJO� %5$,1� ���� �,QWHUQDWLRQDO�6\PSRVLXP�RQ�&HUHEUDO�%ORRG�)ORZ�DQG�0HWDEROLVP��%DOWLPRUH��86$
,QGXFWLRQ� RI� +,)��� LQ� DQ� LQ� YLWUR PRGHO� RI� FHUHEUDO� LVFKHPLD� .�5XVFKHU�� 0�:HLK�� 8�%UXHU�8�/LQGDXHU��8�'LUQDJO��$�0HLVHO�&RQJUHVV�RI�0ROHFXODU�0HGLFLQH�0D\�������%HUOLQ
,QGXFWLRQ� RI� WROHUDQFH� DJDLQVW� R[\JHQ�JOXFRVH� GHSULYDWLRQ� E\� ��QLWURSURSLRQLF� DFLG� LQ� FRUWLFDOQHXURQV��0�:HLK��0�*UDEE��1�,VDHY��$�0HLVHO��8�'LUQDJO�'�:��6RF�1HXURVFL�$EV������SS�����
(IIHFW� RI�+\SR[LD� DQG�DJO\FHPLD�RQ�K\SR[LD� LQGXFLEOH� IDFWRU� LQ� DQ� LQ� YLWUR PRGHO� RI� FHUHEUDOLVFKHPLD� �.�5XVFKHU�1�,VDHY� �*�7UHQGHOHQEXUJ� ��$�%HUJN�8�%UXHU�0�:HLK�$�0HLVHO��8�'LUQDJO6RF�1HXURVFL�$EV������SS�����
)OXSLUWLQH�UHGXFHV�FHOO�GHDWK�LQGXFHG�E\�R[\JHQ�JOXFRVH�GHSULYDWLRQ��2*'��LQ�SULPDU\�QHXURQDOFXOWXUHV��$��%HUJN��0��/DXWHQVFKODJHU��0�:HLK��&�+DUPV��)�:LHJDQG��*��3HUJDQGH��8�'LUQDJO6RFLHW\�IRU�1HXURVFLHQFH�$QQXDO�0HHWLQJ������/RV�$QJHOHV��$EVWUDFWV
$WWHQXDWHG� VWURNH� VHYHULW\� DIWHU� SURGURPDO� 7,$�� ,V� LW� LVFKHPLF� WROHUDQFH� "� 0�� :HLK�� .�.DOOHQEHUJ��$��%HUJN��8��'LUQDJO��/��+DUPV�0� �DQG�.�0��(LQKlXSO�0'� � � WK (XURSHDQ�6WURNH&RQIHUHQFH��9HQLFH�$SULO�����������
,QGX]LHUWH� ,VFKlPLHWROHUDQ]±0RGHOO� GHU� )RUVFKXQJ�� +RIIQXQJ� I�U� GLH� .OLQLN� � .�3UDVV�� $�0HLVHO�$�%HUJN�0�:HLK�.�5XVFKHU�*�7UHQGHOHQEXUJ�)�:LHJDQG�8�'LUQDJO '*1����.RQJUHVV�PLW�)RUWELOGXQJVDNDGHPLH��0DJGHEXUJ��������������



��$QKDQJ ����(UNOlUXQJ

ZHLK ���� �

'LUQDJO�8���:HLK�0���3UDVV�.���5XVFKHU�.���6FKXPDQQ�3���,VDHY�1���%UXHU�8���%HUJN�$���0HLVHO$���+DUPV�&���0HJRZ�'���:LHJDQG�)���7UHQGHOHQEXUJ�*��,VFKHPLF�WROHUDQFH�RI�WKH�EUDLQ��5HVW1HXURO�1HXURVFL�����������S��
3ULRU�WUDQVLHQW�LVFKHPLF�DWWDFNV�DQG�VXEVHTXHQW�KHPLVSKHULF�VWURNH��0��:HLK�0'��1��$PEHUJHU�.��.DOOHQEHUJ��8��'LUQDJO��$��9LOOULQJHU�/��+DUPV���5��/HKPDQQ�DQG�.�0��(LQKlXSO��)(16�����%ULJKWRQ���������������



��$QKDQJ ����)UDJHE|JHQ��6FRUHV��XQG�'HILQLWLRQHQ

ZHLK ���� �

����)UDJHE|JHQ��6FRUHV��XQG�'HILQLWLRQHQ
7,$�)UDJHERJHQ PRGLIL]LHUW�QDFK�.RXGVWDDO����
��� :LH� Z�UGHQ� VLH� LKUHQ� DOOJHPHLQHQ� *HVXQGKHLWV]XVWDQG� YRU GHP� 6FKODJDQIDOOEHVFKUHLEHQ�� Ä9|OOLJ�EHVFKZHUGHIUHL�XQG�VHOEVWVWlQGLJ³ 5����*��M� Ä,FK�KDWWH�]ZDU�JHULQJH�%HVFKZHUGHQ��ZDU�DEHU�Y|OOLJ�VHOEVWVWlQGLJ³ 5����*��� Ä,FK�ZDU�PDQFKPDO�DXI�IUHPGH�+LOIH�DQJHZLHVHQ��NRQQWH�PLFK�DEHU�VHOEVW�YHUVRUJHQ³� 5����*��� Ä,FK�ZDU�KlXILJ�DXI�IUHPGH�+LOIH�DQJHZLHVHQ��NRQQWH�DEHU�VHOEVW�ODXIHQ³� 5����*��� Ä,FK�NRQQWH�QLFKW�VHOEVW�ODXIHQ�RGHU�ZDU�SHUPDQHQW�DXI�IUHPGH�+LOIH�DQJHZLHVHQ³� 5���*��
�� +DWWHQ�VLH�YRU������VFKRQ�HLQPDO�HLQHQ�6FKODJDQIDOO�"� QHLQ� ZHQQ�MD��ZDQQ�XQG�LQ�ZHOFKHP�.UDQNHQKDXV�ZXUGHQ�VLH�EHKDQGHOW�"
��+DEHQ�VLH�YRU�GHP�6FKODJDQIDOO�EOXWYHUG�QQHQGH�0LWWHO�HLQJHQRPPHQ�"� QHLQ� MD��XQG�]ZDU�������������������������������������������������������������������������������������������
�� +DEHQ�VLH�YRU�GHP�6FKODJDQIDOO�HLQHV�GHU�IROJHQGHQ�0LWWHO�HLQJHQRPPHQ�0DUFXPDU��)DOLWKURP��$VSLULQ��$66��+HU]$66��$FHVDO��0LQLDVDO��$FHW\OVDOLF\OVlXUH�� QHLQ� MD��XQG�]ZDU�����������������������������������������������������������������������������������������
'LH�IROJHQGHQ�)UDJHQ�EH]LHKHQ�VLFK�DXI�GLH�Ä:DUQV\PSWRPH³�RGHU�HLQHQ�ÄNOHLQHQ�6FKODJDQIDOO³�
�� +DWWHQ�VLH�YRU�GHP�6FKODJDQIDOO�6HKVW|UXQJHQ"� QHLQ� ZHQQ�MD��ZHOFKHU�$UW� � YHUVFKOHLHUW��QHEOLJ� EOLQG��JUDX�RGHU�VFKZDU]� YHU]HUUW�RGHU�IOLPPHUQG� GRSSHOW� DXI�HLQHP�$XJH� DXI�EHLGHQ�$XJHQ� LQ�GHU�OLQNHQ�RGHU� UHFKWHQ�*HVLFKWVKlOIWH� LP�REHUHQ�RGHU� XQWHUHQ�*HVLFKWVIHOG� LQ�GHU�0LWWH� DP�5DQG� DQGHUV��ELWWH�EHVFKUHLEHQ�
�� +DWWHQ�VLH�YRU�GHP�6FKODJDQIDOO�HLQH�YRU�EHUJHKHQGH�/lKPXQJ DP�$UP�RGHU�%HLQ"

� QHLQ� ZHQQ�MD��ZHOFKHU�$UW� � VFKODII��NRQQWH��EHUKDXSW�QLFKW�EHZHJW�ZHUGHQ� XQJHVFKLFNWH�+DQG�RGHU�%HLQ�KLQWHUKHUJH]RJHQ� OHLFKWH�6FKZlFKH�RGHU�*HJHQVWlQGH�IDOOHQ�JHODVVHQ� 6FKZHUH�RGHU�0�GLJNHLWVJHI�KO
M 5��5DQNLQ�6FRUH��*��*ODVJRZ�RXWFRPH�VFRUH



��$QKDQJ ����)UDJHE|JHQ��6FRUHV��XQG�'HILQLWLRQHQ
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� NHLQ�*HI�KO�I�U�%HZHJXQJ
��� +DEHQ� VLH� �RGHU� HLQH� DQGHUH� 3HUVRQ�� YRU� GHP� 6FKODJDQIDOO� HLQPDO� HLQHQKHUDEKlQJHQGHQ� 0XQGZLQNHO RGHU�HLQ�ÄVFKLHIHV�*HVLFKW�EHPHUNW³�" � QHLQ � MD�
�� +DWWHQ� VLH� YRU� GHP� 6FKODJDQIDOO� HLQPDO� 7DXEKHLWVJHI�KOH� RGHU6HQVLELOLWlWVVW|UXQJHQDQ�$UPHQ��%HLQHQ�RGHU�LP�*HVLFKW�"� QHLQ� ZHQQ�MD��ZLH�� WDXEHV�*HI�KO� ÄZLH�1DGHOVWLFKH³� ÄDOV�Z�UGH�GHU�$UP���GDV�%HLQ���GDV�*HVLFKW�QLFKW�]X�PLU�JHK|UHQ³� Ä*HI�KO�DOV�ZlUH�GHU�$UP���GDV�%HLQ���GDV�*HVLFKW�ZLH�VWHLI³
�� +DEHQ�VLFK�GLH�/lKPXQJ��GLH�7DXEKHLWVJHI�KOH�RGHU�6HQVLELOLWlWVVW|UXQJHQ�YRP�$UP]XP�%HLQ��RGHU�XPJHNHKUW��DXVJHEUHLWHW " � QHLQ � MD�
����+DWWHQ�6LH�YRU�GHP�6FKODJDQIDOO�HLQPDO�6SUDFKVW|UXQJHQ"� QHLQ� ZHQQ�MD��ZLH�� ÄLFK�KDEH�QLFKW�GLH�ULFKWLJHQ�:RUWH�JHIXQGHQ³�� ÄLFK�KDEH�QLFKWV�PHKU�YHUVWDQGHQ³�� ÄLFK�KDEH�GLH�:RUWH�JHZX�W��NRQQWH�PLFK�DEHU�QLFKWYHUVWlQGOLFK�PDFKHQ³�� ÄLFK�KDEH�JHUHGHW�ZLH�HLQ�%HWUXQNHQHU³�� ÄNHLQHU�KDW�YHUVWDQGHQ��ZDV�LFK�VDJHQ�ZROOWH³�� DQGHUV��ELWWH�EHVFKUHLEHQ�
����+DWWHQ�6LH�YRU�GHP�6FKODJDQIDOO�HLQPDO�3UREOHPH�EHLP�/HVHQ "� QHLQ� ZHQQ�MD��ZLH� � ÄLFK�NRQQWH�OHVHQ��KDEH�DEHU�QLFKWV�YHUVWDQGHQ³� ÄLFK�NRQQWH��EHUKDXSW�QLFKW�PHKU�OHVHQ³�� ÄLFK�NRQQWH�HLQHQ�7HLO�GHV�7H[WHV�QLFKW�OHVHQ³�� ÄLFK�NRQQWH�GLH�QlFKVWH�=HLOH�QLFKW�ILQGHQ³�� DQGHUV��ELWWH�EHVFKUHLEHQ��
����+DWWHQ�6LH�YRU�GHP�6FKODJDQIDOO�HLQPDO�3UREOHPH�EHLP�6FKUHLEHQ "� QHLQ� ZHQQ�MD��ZLH�� ÄPHLQH�+DQGVFKULIW�ZDU�SO|W]OLFK�XQOHVHUOLFK³�� ÄLFK�KDEH�GLH�IDOVFKHQ�:|UWHU�DXIJHVFKULHEHQ�RGHU�:|UWHUYHUZHFKVHOW³�� DQGHUV��ELWWH�EHVFKUHLEHQ������+DWWHQ�6LH�YRU�GHP�6FKODJDQIDOO�|IWHU�6FKZLQGHO "� QHLQ� ZHQQ�MD��ZLH�� ÄZLH�ZLUU�LP�.RSI³�� Ä6FKZHUHJHI�KO�LP�.RSI³�� ÄHV�]RJ�PLFK�LPPHU�DXI�HLQH�6HLWH³�� ÄZLH�LP�.DUXVVHOO�RGHU�DOV�RE�GHU�5DXP�VLFK�GUHKW³�� DQGHUV��ELWWH�EHVFKUHLEHQ��
����+DWWHQ�6LH�YRU�GHP�6FKODJDQIDOO�HLQPDO�6FKOXFNSUREOHPH "� QHLQ� ZHQQ�MD��ZLH�� ÄNRQQWH�6SHLVHQ�RGHU�*HWUlQNH�QLFKW�VFKOXFNHQ³�� ÄLFK�KDWWH�GDXHUQG�HLQHQ�.OR��LP�+DOV³�� DQGHUV��ELWWH�EHVFKUHLEHQ��
����:DUHQ�6LH�YRU�GHP�6FKODJDQIDOO�HLQPDO�YHUZLUUW "
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� QHLQ� ZHQQ�MD��ZLH�� ÄLFK�KDEH�PHLQH�8PJHEXQJ�QLFKW�HUNDQQW³�� ÄLFK�NRQQWH�PLFK�SO|W]OLFK�QLFKW�PHKU�DQNOHLGHQ³�� ÄLFK�KDEH�PLFK�SO|W]OLFK�DQ�NXU]�]XU�FNOLHJHQGH�(UHLJQLVVH�EHUKDXSW�QLFKW�PHKU�HULQQHUQ�N|QQHQ³�� DQGHUV��ELWWH�EHVFKUHLEHQ�
����+DWWHQ�6LH�YRU�GHP�6FKODJDQIDOO�HLQPDO�� QHLQ MD���ZR��ZDQQ�XQG�ZLH�ODQJH�.RSIVFKPHU]HQ�RGHU�6FKPHU]HQ�LP�$XJH�" � �������������������������������������hEHONHLW�RGHU�(UEUHFKHQ�" � �������������������������������������HLQH�%HZX�WORVLJNHLW�RGHU�2KQPDFKW�" � �������������������������������������HLQ�=XFNHQ�GHU�$UPHQ�XQG�%HLQH�" � �������������������������������������.ULEEHOQ�EHLGHU�+lQGH�XQG�GHV�0XQGHV�" � �������������������������������������
����+DEHQ�6LH�0LJUlQH��'LDEHWHV��(SLOHSVLH�RGHU�DQGHUH�+HU]�.UHLVODXIHUNUDQNXQJHQ�"� QHLQ � ZHQQ�MD��ZHOFKH�
���� ,Q�ZHOFKHP�=HLWUDXP�KDEHQ� VLFK�GLH� REHQJHQDQQWHQ�%HVFKZHUGHQ� �DXV�)UDJHQ� �����HQWZLFNHOW "� LQQHUKDOE�HLQHU�6HNXQGH� LQQHUKDOE�PHKUHUHU�6HNXQGHQ� LQQHUKDOE�YRQ�0LQXWHQ� LQQHUKDOE�YRQ�6WXQGHQ� LQQHUKDOE�YRQ�7DJHQ� LQQHUKDOE�HLQHU�6HNXQGH
����:HQQ�VLH�PHKUHUH�%HVFKZHUGHQ�RGHU�6\PSWRPH�KDWWHQ�:LH�RIW�KDWWHQ�VLH�GLHVH�%HVFKZHUGHQ� QXU�HLQPDO� PHKU�DOV�HLQPDO���$Q]DKO���������������������

+DEHQ�VLFK�GLH�%HVFKZHUGHQ � DOOH�JOHLFK]HLWLJ�HQWZLFNHOW� RGHU�QDFKHLQDQGHU�HQWZLFNHOW�"5HLKHQIROJH�
����:DV�KDEHQ�VLH�XQPLWWHOEDU�YRU�%HJLQQ�GHU�6\PSWRPH�JHPDFKW�"
����,Q�ZHOFKHP�=HLWUDXP�KDEHQ�VLFK�GLH�REHQJHQDQQWHQ�%HVFKZHUGHQ�DXV�)UDJHQ�������]XU�FNJHELOGHW�"� LQQHUKDOE�HLQHU�6HNXQGH� LQQHUKDOE�PHKUHUHU�6HNXQGHQ� LQQHUKDOE�YRQ�0LQXWHQ� LQQHUKDOE�YRQ�6WXQGHQ� LQQHUKDOE�HLQHV�7DJHV��PD[�����K��� OlQJHU�DOV�HLQ�7DJ�RGHU�QLFKW�PHKU�]XU�FNJHELOGHW�%LWWH�GLHVH�6\PSWRPH�EHVFKUHLEHQ�
GLH�IROJHQGHQ�)UDJHQ�EH]LHKHQ�VLFK�QXQ�DXI�GLH�=HLW�QDFK GHP�6FKODJDQIDOO���� :LH� Z�UGHQ� VLH� LKUHQ� DOOJHPHLQHQ� *HVXQGKHLWV]XVWDQG� QDFK GHP� 6FKODJDQIDOOEHVFKUHLEHQ�� Ä,FK�ELQ�Y|OOLJ�EHVFKZHUGHIUHL�XQG�VHOEVWVWlQGLJ³ 5���*��� Ä,FK�KDEH�]ZDU�JHULQJH�%HVFKZHUGHQ��ELQ�DEHU�VRQVW�Y|OOLJ�VHOEVWVWlQGLJ³ 5���*��� Ä,FK�ELQ�PDQFKPDO�DXI�IUHPGH�+LOIH�DQJHZLHVHQ��NDQQ�PLFK�DEHU�VHOEVW�YHUVRUJHQ�³ 5���*��� Ä,FK�ELQ�MHW]W�KlXILJ�DXI�IUHPGH�+LOIH�DQJHZLHVHQ��NDQQ�DEHU�VHOEVW�ODXIHQ�³ 5���*��
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� Ä,FK�NDQQ�QLFKW�PHKU�VHOEVW�ODXIHQ�RGHU�ELQ�SHUPDQHQW�DXI�IUHPGH�+LOIH�DQJHZLHVHQ�³ 5��*��� �GDXHUQG�EHWWOlJHULJ��LP�.RPD�RGHU�NHLQH�.RQWDNWDXIQDKPH��NHLQH�5HDNWLRQ 5��*��� ��YHUVWRUEHQ�� *�
���6LQG�6LH�QDFK�GHP�6FKODJDQIDOO�QRFK�HLQPDO�LQV�.UDQNHQKDXV�HLQJHOLHIHUW�ZRUGHQ�"�QHLQ� ZHQQ�MD��ZDQQ��ZDUXP�� � HUQHXWHU�6FKODJDQIDOO� +HU]LQIDUNW� �����������������������������������������������������
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72$67�.ULWHULHQ��PLW�OHLFKWHQ�0RGLILNDWLRQHQ� ���
�� 0DNURDQJLRSDWKLH�� LSVLODWHUDOH�.DURWLVVWHQRVH�!������RGHU�HLQ�9HUVFKOX�DXIJUXQG�YRQ�$UWHULRVNOHURVH��'XSOH[��NRQYHQWLRQHOOH�RGHU�05�$QJLRJUDSKLH�RKQH�+LQZHLVH�DXI�HLQHQ�NDUGLRHPEROLVFKHQ�,QIDUNW�
�� 0LNURDQJLRSDWKLH�� =HLFKHQ� HLQHU� ODNXQlUHQ� /lVLRQ� LQ� GHU� &7�$XIQDKPHRGHU� HLQ� NODVVLVFKHV� ODNXQlUHV� 6\QGURP� EHL� $XVVFKOX�� HLQHU0DNURDQJLRSDWKLH�XQG�HLQHU�NDUGLDOHQ�(PEROLHTXHOOH�
�� .DUGLRHPEROLVFKHU� ,QIDUNW�� 9RUKRIIOLPPHUQ�� 9RUKRIWKURPEXV�YRUDXVJHJDQJHQHU� 0\RNDUGLQIDUNW�� GLODWDWLYH� .DUGLRP\RSDWKLH�� N�QVWOLFKH+HU]NODSSHQ��SHUVLVWLHUHQGHV�)RUDPHQ�RYDOH��9RUKRIVHSWXPDQHXU\VPD�
�� $QGHUH� RGHU� NRQNXUULHUHQGH� 8UVDFKHQ�� ILEURPXVNXOlUH� '\VSODVLH�'LVVHNDW��PLJUlQ|VH�+LUQLQIDUNWH��XQJHNOlUWH�RGHU�YHUVFKLHGHQH�8UVDFKHQ�
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'HILQLWLRQHQ�NDUGLRYDVNXOlUHU�5LVLNRIDNWRUHQ
�+\SHUWRQXV�%OXWGUXFNZHUWH� EHL� $XIQDKPH� RGHU� ZlKUHQG� GHV� $XIHQWKDOWHVK|KHU� DOV� ���� V\VWROLVFK� �� ��� GLDVWROLVFK� PP� +J� RGHU� HLQYRUEHVWHKHQGHU�EHKDQGHOWHU�%OXWKRFKGUXFN�
��SHULSKHUH�DUWHULHOOH�9HUVFKOX�NUDQNKHLW��S$9.��&ODXGLFDWLR� LQWHUPLWWHQV�� LVFKlPLVFKHU� 5XKHVFKPHU]�� UHOHYDQWH6WHQRVH� EHL� $QJLRJUDSKLH� RGHU� YRUDXVJHJDQJHQH� %\SDVV�2SHUDWLRQ�
��'LDEHWHV�PHOOLWXV��'0��%OXW]XFNHUZHUWH� LP� 1�FKWHUQ]XVWDQG� �EHU� ����PJ�GO� ��� PPRO�O��]XIlOOLJH� %OXWJOXFRVHZHUWH� �EHU� ���� PJ�GO� ���� PPRO�O�� RGHU� HLQEHKDQGHOWHU�'LDEHWHV�PHOOLWXV�
��.RURQDUH�+HU]NUDQNKHLW��.+.��$QJLQD� SHFWRULV�� YRUKHUJHJDQJHQHU� 0\RNDUGLQIDUNW�� UHOHYDQWH6WHQRVH� EHL� .RURQDUDQJLRJUDSKLH�� ]XU�FNOLHJHQGHU� 37&$� RGHU%\SDVV�2SHUDWLRQ�
�&KROHVWHULQHUK|KXQJ��&KRO��1�FKWHUQZHUWH� �EHU� ���PJ�GO�� 7ULJO\FHULGHUK|KXQJ� RGHU(LQQDKPH�YRQ�OLSLGVHQNHQGHQ�0HGLNDPHQWHQ�
�9RUKRIIOLPPHUQ��9+)��NHLQH� S�:HOOH� LP� (.*� EHL� $XIQDKPH�� LQWHUPLWWLHUHQGHV9RUKRIIOLPPHUQ� LP� /DQJ]HLW�(.*� RGHU� EHUHLWV� GLDJQRVWL]LHUWHV9RUKRIIOLPPHUQ�
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&DQDGLDQ�1HXURORJLFDO�6FDOH��&16� ���
���%HZX�WVHLQVJUDG�ZDFK� ����3XQNWHVFKOlIULJ�VRPQROHQW� ����3XQNWH
���2ULHQWLHUXQJ�RULHQWLHUW� ��3XQNWGHVRULHQWLHUW���QLFKW�HUKHEEDU�� ��3XQNWH
���6SUDFKH�QRUPDO� ��3XQNWH[SUHVVLYHV�'HIL]LW� ����3XQNWHUH]HSWLYHV�'HIL]LW� ��3XQNWH
,,��0RWRULVFKH�)XQNWLRQ� 6FKZlFKH��RKQH�9HUVWlQGQLVSUREOHPH����*HVLFKWRKQH�PRWRULVFKH�$XVIlOOH� ����3XQNWH6FKZlFKH� ��3XQNWH
���$UP��SUR[LPDOYROOH�.UDIW� ����3XQNWHOHLFKWH�6FKZlFKH� ��3XQNWGHXWOLFKH�.UDIWPLQGHUXQJ� ����3XQNWH3OHJLH� ��3XQNWH
���$UP��GLVWDOYROOH�.UDIW� ����3XQNWHOHLFKWH�6FKZlFKH� ��3XQNWGHXWOLFKH�.UDIWPLQGHUXQJ� ����3XQNWH3OHJLH� ��3XQNWH
���%HLQ��SUR[LPDOYROOH�.UDIW� ����3XQNWHOHLFKWH�6FKZlFKH� ��3XQNWGHXWOLFKH�.UDIWPLQGHUXQJ� ����3XQNWH3OHJLH� ��3XQNWH
���%HLQ��GLVWDOYROOH�.UDIW� ����3XQNWHOHLFKWH�6FKZlFKH� ��3XQNWGHXWOLFKH�.UDIWPLQGHUXQJ� ����3XQNWH3OHJLH� ��3XQNWH
,,,��6HQVLELOLWlW��EHL�9HUVWlQGLJXQJVSUREOHP�]X�SU�IHQ����*HVLFKWV\PPHWULVFK ����3XQNWHDV\PPHWULVFK ��3XQNWH
����$UP V\PPHWULVFK ����3XQNWHDV\PPHWULVFK ��3XQNWH
����%HLQ V\PPHWULVFK ����3XQNWHDV\PPHWULVFK ��3XQNWH
%HL� GHU� &16� N|QQHQ� PD[LPDO� ����� 3XQNWH� HUUHLFKW� ZHUGHQ�� MH� QLHGULJHU� GLH� 3XQNW]DKODXVIlOOW�GHVWR�VFKZHUHU�LVW�GHU�*UDG�GHU�%HKLQGHUXQJ�
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5DQNLQ�6FDOH����
��3XQNWH NHLQHUOHL�6\PSWRPH��3XQNW� JHULQJH�%HVFKZHUGHQ��DEHU�Y|OOLJ�VHOEVWlQGLJ��3XQNWH DE�XQG�]X�DXI�IUHPGH�+LOIH�DQJHZLHVHQ��DEHU�LQ�GHU�/DJH��VLFKDOOHLQ�]X�YHUVRUJHQ��3XQNWH ]ZDU�KlXILJ�DXI�IUHPGH�+LOIH�DQJHZLHVHQ��DEHU�LQ�GHU�/DJH�DOOHLQH�]X�ODXIHQ��3XQNWH QLFKW�LQ�GHU�/DJH�]X�ODXIHQ�XQG�SHUPDQHQW�DXI�IUHPGH�+LOIH�DQJHZLHVHQ��3XQNWH EHWWOlJHULJ��QLFKW�NRQWDNWIlKLJ
,Q�GLHVHP�)DOO�VLQG�����3XQNWH�P|JOLFK��XPVR�QLHGULJHU�GLH�3XQNW]DKO��GHVWR�JHULQJHU�VLQGGLH�%HVFKZHUGHQ�
*ODVJRZ�2XWFRPH�6FDOH����
��3XQNW�� 3DWLHQW�YHUVWRUEHQ��3XQNWH SHUVLVWLHUHQGHU�YHJHWDWLYHU�6WDWXV��NHLQ�%HIROJHQ�YRQ�.RPPDQGRV��NHLQ�YHUEDOHU� .RQWDNW�P|JOLFK�� NHLQH� DGlTXDWHQ�5HDNWLRQHQ�� HYHQWXHOO� 6FKODI�:DFK�5K\WKPXV�VSRQWDQHV�$XJHQ|IIQHQ�XQG� LQ�GHU�/DJH�VHLQ�� VLFK�EHZHJHQGHQ�2EMHNWHQ� ]X� IROJHQ�� NDQQ(VVHQ�VFKOXFNHQ����3XQNWH VFKZHU�EHKLQGHUW��]XU�%HZlOWLJXQJ�GHV�WlJOLFKHQ�/HEHQV�DXI�VWlQGLJH�+LOIH�DQJHZLHVHQ���3XQNWH Pl�LJ�EHKLQGHUW��3XQNWH NHLQH�PLQLPDOH�%HKLQGHUXQJ
��ELV���3XQNWH�VLQG�]X�HUUHLFKHQ��MH�K|KHU�GLH�3XQNW]DKO��GHVWR�EHVVHU�GHU�=XVWDQG�
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����6FKHPD�XQG�HLQ�%HLVSLHO�I�U�,QIDUNWIU�K]HLFKHQ

���9HUOXVW�GHU�UHODWLYHQ�+\SHUGHQVLWlW�LP�3XWDPHQ�����9HUOXVW�GHV�Ä,QVHOULQGHQEDQGHV³�����9HUOXVW�GHU�UHODWLYHQ�+\SHUGHQVLWlW�GHV&RUWH[�YV��0DUNODJHU��$XI�GHU�IROJHQGHQ�6HLWH�VLQG�GLH�&7�%LOGHU�QRFKPDOV�YHUJU|VVHUW�DEJHELOGHW�

&ODXVWUXP3XWDPHQ,QVHOULQGH3DOOLGXP
7KDODPXV

� �
�

&ODXVWUXP3XWDPHQ,QVHOULQGH3DOOLGXP
7KDODPXV

� �
�
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����7DEHOOHQ��$EELOGXQJVYHU]HLFKQLV�XQG�,QGH[
7DEHOOH����+\SR[LH]HLWHQ�YHUVFKLHGHQHU�*HZHEH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �7DEHOOH���$73�DEKlQJLJH�6WRIIZHFKVHOZHJH��PRG��QDFK�+RFKDFKND�XQG�:HOVK����� BBBBBBBBBB ��7DEHOOH����0HFKDQLVPHQ�GHU�,VFKlPLHWROHUDQ] BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOOH����+\SR[LHWROHUDQ]�EHL�JOREDOHU�,VFKlPLH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOOH�� +\SR[LHWROHUDQ]�EHL�IRNDOHU�,VFKlPLH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOOH����+\SR[LHWROHUDQ]��,Q�YLWUR�0RGHOOH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOOH����%DVLVGDWHQ�J BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOOH���,QIDUNWlWLRORJLH�XQG�±ORNDOLVDWLRQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOOH����&16�:HUW�XQG�(QGSXQNW�YRQ�3DWLHQWHQ�PLW�XQG�RKQH�7,$� BBBBBBBBBBBBBBBBBBBBB ��7DEHOOH�����8QLYDULDWH�$QDO\VH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOOH����.OLQLVFKH�'DWHQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��7DEHOOH������8QLYDULDWH�XQG�PXOWLYDULDWH�.RUUHODWLRQ�QHXURUDGLRORJLVFKHU�%HIXQGH BBBBBBBBBBBB ��7DEHOOH����(LQIOXVV�YRUDQJHJDQJHQHU�7,$V�DXI�,QIDUNWJU|VVH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

$EELOGXQJ��� 1HXURWR[LVFKH�.DVNDGH�EHLP�LVFKlPLVFKHQ�+LUQVFKDGHQ BBBBBBBBBBBBBBBBBBBBBB ��$EELOGXQJ���0HFKDQLVPHQ�GHU�,VFKlPLHWROHUDQ] BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��$EELOGXQJ���+\SR[LHNDPPHUQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��$EELOGXQJ���6FKHPD�+\SR[LHWROHUDQ] BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��$EELOGXQJ���+\SR[LVFKH�3UlNRQGLWLRQLHUXQJ��/'+�:HUWH�XQG�=\WRORJLHBBBBBBBBBBBBBBBBBBBBB ��$EELOGXQJ����3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��$EELOGXQJ����3KDUPDNRORJLVFKH�3UlNRQGLWLRQLHUXQJ�$QWLR[LGDQWLHQ�BBBBBBBBBBBBBBBBBBBBBB ��$EELOGXQJ��� 6WXGLHQGHVLJQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��$EELOGXQJ���9HUWHLOXQJ�GHU�&16�:HUWH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��$EELOGXQJ����6WXGLHQGHVLJQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
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,QGH[
$
$FHW\OVDOLF\OVlXUH�����������������������������������������������$GHQRVLQ �������������������������������������������������������������$OWHUVDEKlQJLJNHLW �����������������������������������������������$PDXURVLV�IXJD[���������������������������������������������������DQR[LVFKH�'HSRODULVDWLRQ �������������������������������������DQWLR[LGDWLYH�6\VWHPHQ ����������������������������������������$3�������������������������������������������������������������������������$SRSWRVH ��������������������������������������������� �������������$UWHULD�FDURWLV�FRPPXQLV ������������������������������������$VWUR]\WHQ����������������������������������������������������������$73 ��������������������������������������������� �������������������
%
EFO�����������������������������������������������������������������������%'1) ��������������������������������������������������������������������E)*) ���������������������������������������������������������������������%UDG\NLQLQ������������������������������������������������������������%UDLQVOLFHV�������������������������������������������������������������%66 ������������������������������������������������������������������������%\SDVV�2SHUDWLRQHQ���������������������������������������������
&
&$�������������������������������������������������������������������������&DOFLXP������������������������������������������������������������������FDOFLXP�FDOPRGXOLQ�SURWHLQ�NLQDVH�,, �����������������&DQDGLDQ�1HXURORJLFDO�6FDOH�������������������������������&%) ������������������������������������������������������������������������&&$2��������������������������������������������������������������������&HUDPLG ����������������������������������������������������������������F�)26 ��������������������������������������������������������������������&KRSS��������������������������������������������������������������������F�-81 ��������������������������������������������������������������������FODPSLQJ����������������������������������������������������������������&05�����������������������������������������������������������������������&RUWH[��������������������������������������������������������������������

&7��������������������������������������������������������������������������
'
'DWHQVFKXW] ����������������������������������������������������������'LDEHWHV�����������������������������������������������������������������'078�������������������������������������������������������������������'1$�����������������������������������������������������������������������'XSOH[�6RQRJUDSKLH���������������������������������������������
(
(PEROLH �����������������������������������������������������������������(QGSXQNWH ����������������������������������������������������������(363����������������������������������������������������������������������(5.�����������������������������������������������������������������������(U\WKURSRHWLQ �����������������������������������������������������
)
)DOO�.RQWUROOVWXGLH�����������������������������������������������)RNDOH�,VFKlPLH����������������������������������������������������IUHLH�5DGLNDOH �������������������������������������������������������
*
*HQH[SUHVVLRQ ������������������������������������������������������*OLD]HOOHQ ��������������������������������������������������������������*OLEHQFODPLG ��������������������������������������������������������JOREDOH�+\SR[LH ����������������������������������������������������*OREDOH�,VFKlPLH ��������������������������������������������������*OXWDPDW ����������������������������������������������������������������*OXWDPDWWUDQVSRUWHU��������������������������������������������*O\FRO\VH �������������������������������������������������������������
+
+HU]�����������������������������������������������������������������������+HXUWHDX[ �������������������������������������������������������������+,) ������������������������������������������������������������������������
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+,)�����������������������������������������������������������������������+LW]HVFKRFNSURWHLQH���������������������������������������������+63����������������������������������������������������������������������+63����������������������������������������������������������������������K\SHUEDUH�2[\JHQDWLRQ ���������������������������������������K\SHUEDUHU�6DXHUVWRII������������������������������������������+\SR[LHNDPPHUQ�������������������������������������������������K\SR[LVFKH�9DVRGLODWLRQ ��������������������������������������
,
,O�� �������������������������������������������������������������������������LPPHGLDWH�HDUO\�JHQHV �������������������������������������������,QGXNWLRQVSKDVH ���������������������������������������������������,QIDUNWIU�K]HLFKHQ ���������������������������������������������,QIDUNWYROXPHQ�����������������������������������������������������
-
-1. �����������������������������������������������������������������������
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����/LWHUDWXUYHU]HLFKQLV
���6LHVM|� %.�� +LVWRULFDO� RYHUYLHZ�� &DOFLXP�LVFKHPLD��DQG�GHDWK�RI�EUDLQ�FHOOV�� $QQ�1<$FDG�6FL�������������������
���6LHVM|�%.��.ULVWLQD� 7��.DWVXUD�.��2YHUYLHZ� RIELRHQHUJHWLF� IDLOXUH� DQG�PHWDEROLF� FDVFDGHVLQ� EUDLQ� LVFKHPLD�� LQ� &HUHEURYDVFXODUGLVHDVH�� SDWKRSK\VLRORJ\�� GLDJQRVLV� DQGWUHDWPHQW��0DOGHQ��%ODFNZHOO�6FLHQFH�������SS������
���+RFKDFKND� 3:�� %XFN� /7�� 'ROO� &-�� /DQG� 6&�8QLI\LQJ� WKHRU\� RI� K\SR[LD� WROHUDQFH�PROHFXODU�PHWDEROLF� GHIHQVH� DQG� UHVFXHPHFKDQLVPV�IRU�VXUYLYLQJ�R[\JHQ�ODFN�� 3URF1DWO�$FDG�6FL�8�6�$��������������������
���:HOVK� )$�� ,VFKHPLF� HQHUJ\� IDLOXUH�� LQ&HUHEURYDVFXODU� GLVHDVH�� SDWKRSK\VLRORJ\�GLDJQRVLV� DQG� WUHDWPHQW�� 0DOGHQ�� %ODFNZHOO6FLHQFH��������SS���������
���$VWUXS�-��(QHUJ\�UHTXLULQJ�FHOO�IXQFWLRQV�LQ�WKHLVFKHPLF� EUDLQ�� -� 1HXURVXUJ�� ����������������
���'H�.-��6XOWHU�*��/XLWHQ�3*��&OLQLFDO� WULDOV�ZLWKQHXURSURWHFWLYH� GUXJV� LQ� DFXWH� LVFKDHPLFVWURNH��DUH�ZH�GRLQJ�WKH�ULJKW�WKLQJ"� 7UHQGV1HXURVFL������������������
���1REOH� 5�� 7KH� GHYHORSPHQW� RI� UHVLVWDQFH� E\UDWV� DQG� JXLQHD� SLJV� WR� DPRXQW� RI� WUDXPDXVXDOO\� IDWDO�� $P� -� 3K\VLRO�� �����������������
���*RODQRY�(9� 5HLVV�+�'��2[\JHQ�DQG�FHUHEUDOEORRG� IORZ�� LQ� 3ULPHU� RQ� FHUHEURYDVFXODUGLVHDVH��6DQ�'LHJR��$FDGHPLF�3UHVV�������SS�������
���5HLPHU� .$�� 0XUU\� &(�� <DPDVDZD� ,�� +LOO� 0/�-HQQLQJV� 5%�� )RXU� EULHI� SHULRGV� RIP\RFDUGLDO� LVFKHPLD� FDXVH� QR� FXPXODWLYH$73� ORVV� RU� QHFURVLV�� $P� -� 3K\VLRO����������+�����+����

����0XUU\� &(�� -HQQLQJV� 5%�� 5HLPHU� .$�3UHFRQGLWLRQLQJ� ZLWK� LVFKHPLD�� D� GHOD\� RIOHWKDO� FHOO� LQMXU\� LQ� LVFKHPLF� P\RFDUGLXP�&LUFXODWLRQ��������������������
����3HUDOWD�&��&ORVD�'��+RWWHU�*��*HOSL�(��3UDWV�1�5RVHOOR�&DWDIDX� -�� /LYHU� LVFKHPLFSUHFRQGLWLRQLQJ� LV�PHGLDWHG�E\� WKH� LQKLELWRU\DFWLRQ�RI�QLWULF�R[LGH�RQ�HQGRWKHOLQ�� %LRFKHP%LRSK\V�5HV�&RPPXQ�������������������
����.XPH� 0�� <DPDPRWR� <�� 6DDG� 6�� *RPL� 7�.LPRWR�6��6KLPDEXNXUR�7��<DJL�7��1DNDJDPL0�� 7DNDGD� <�� 0RULPRWR� 7�� <DPDRND� <�,VFKHPLF� SUHFRQGLWLRQLQJ� RI� WKH� OLYHU� LQ� UDWV�LPSOLFDWLRQV� RI� KHDW� VKRFN� SURWHLQ� LQGXFWLRQWR�LQFUHDVH�WROHUDQFH�RI�LVFKHPLD�UHSHUIXVLRQLQMXU\�� -�/DE�&OLQ�0HG�������������������
����'X� =<�� +LFNV� 0�� :LQODZ� '�� 6SUDWW� 3�0DFGRQDOG� 3�� ,VFKHPLF� SUHFRQGLWLRQLQJHQKDQFHV�GRQRU� OXQJ�SUHVHUYDWLRQ�LQ�WKH�UDW�-� +HDUW� /XQJ� 7UDQVSODQW�� ������������������
����+RWWHU�*��&ORVD�'��3UDGRV�0��)HUQDQGH]�&UX]/�� 3UDWV� 1�� *HOSL� (�� 5RVHOOR�&DWDIDX� -�,QWHVWLQDO� SUHFRQGLWLRQLQJ� LV� PHGLDWHG� E\� DWUDQVLHQW� LQFUHDVH� LQ� QLWULF� R[LGH�� %LRFKHP%LRSK\V�5HV�&RPPXQ�����������������
����%LUQEDXP� <�� +DOH� 6/�� .ORQHU� 5$�� ,VFKHPLFSUHFRQGLWLRQLQJ� DW� D� GLVWDQFH�� UHGXFWLRQ� RIP\RFDUGLDO�LQIDUFW�VL]H�E\�SDUWLDO�UHGXFWLRQ�RIEORRG�VXSSO\�FRPELQHG�ZLWK�UDSLG�VWLPXODWLRQRI� WKH� JDVWURFQHPLXV� PXVFOH� LQ� WKH� UDEELW�&LUFXODWLRQ��������������������
����3XGXSDNNDP� 6�� +DUULV� .$�� -DPLHVRQ� :*�'H5RVH� *�� 6FRWW� -$�� &DUVRQ� 0:�� 6FKODJ0*�� .YLHW\V� 35�� 3RWWHU� 5)�� ,VFKHPLFWROHUDQFH� LQ� VNHOHWDO� PXVFOH�� UROH� RI� QLWULFR[LGH�� $P�-�3K\VLRO�����������+���+��
����,VODP�&)��0DWKLH�57��'LQQHHQ�0'��.LHO\�($�3HWHUV�$0��*UDFH�3$��,VFKDHPLD�UHSHUIXVLRQLQMXU\� LQ� WKH� UDW� NLGQH\�� WKH� HIIHFW� RISUHFRQGLWLRQLQJ�� %U�-�8URO������������������
����6FKRWW�5-��5RKPDQQ�6��%UDXQ�(5��6FKDSHU�:�,VFKHPLF�SUHFRQGLWLRQLQJ�UHGXFHV�LQIDUFW�VL]H
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LQ� VZLQH� P\RFDUGLXP�� &LUF� 5HV�������������������
����&RKHQ� 09�� /LX� *6�� 'RZQH\� -0�3UHFRQGLWLRQLQJ�FDXVHV�LPSURYHG�ZDOO�PRWLRQDV� ZHOO� DV� VPDOOHU� LQIDUFWV� DIWHU� WUDQVLHQWFRURQDU\� RFFOXVLRQ� LQ� UDEELWV�� &LUFXODWLRQ�����������������
����/LX�*6�� 7KRUQWRQ� -�� 9DQ�:LQNOH� '0�� 6WDQOH\$:�� 2OVVRQ� 5$�� 'RZQH\� -0�� 3URWHFWLRQDJDLQVW�LQIDUFWLRQ�DIIRUGHG�E\�SUHFRQGLWLRQLQJLV�PDHGLDWHG� E\� $�� DGHQRVLQH� UHFHSWRUV� LQUDEELW�KHDUW�� &LUFXODWLRQ������������������
����/DZVRQ� &6�� &ROWDUW� '-�� +HDUVH� '-�� �'RVH��GHSHQGHQF\� DQG� WHPSRUDO� FKDUDFWHULVWLFV� RISURWHFWLRQ� E\� LVFKDHPLF� SUHFRQGLWLRQLQJDJDLQVW�LVFKDHPLD�LQGXFHG�DUUK\WKPLDV�LQ�UDWKHDUWV�� -� 0RO� &HOO� &DUGLRO�� ������������������
����/L� <:��:KLWWDNHU�3��.ORQHU�5$�� 7KH� WUDQVLHQWQDWXUH� RI� WKH� HIIHFW� RI� LVFKHPLFSUHFRQGLWLRQLQJ� RQ� P\RFDUGLDO� LQIDUFW� VL]HDQG� YHQWULFXODU� DUUK\WKPLD�� $P� +HDUW� -������������������
����<HOORQ� '0�� %D[WHU� *)�� $� �VHFRQG� ZLQGRZ� RISURWHFWLRQ�� RU� GHOD\HG� SUHFRQGLWLRQLQJSKHQRPHQRQ�� IXWXUH�KRUL]RQV� IRU�P\RFDUGLDOSURWHFWLRQ"� -� 0RO� &HOO� &DUGLRO�������������������
����.X]X\D�7��+RVKLGD�6��<DPDVKLWD�1��)XML�+��2H+�� +RUL� 0�� .DPDGD� 7�� 7DGD� 0�� 'HOD\HGHIIHFWV� RI� VXEOHWKDO� LVFKHPLD� RQ� WKHDFTXLVLWLRQ� RI� WROHUDQFH� WR� LVFKHPLD�� &LUF5HV��������������������
����0DUEHU�06��/DWFKPDQ�'6��:DONHU�-0��<HOORQ'0�� &DUGLDF� VWUHVV� SURWHLQ� HOHYDWLRQ� ��KRXUV� DIWHU� EULHI� LVFKHPLD� RU� KHDW� VWUHVV� LVDVVRFLDWHG� ZLWK� UHVLVWDQFH� WR� P\RFDUGLDOLQIDUFWLRQ�� &LUFXODWLRQ��������������������
����1LVKLR� 6�� &KHQ� =)�� <XQRNL� 0�� 7R\RGD� 7�$Q]LYLQR� 0�� /HH� .6�� +\SRWKHUPLD�LQGXFHGLVFKHPLF� WROHUDQFH�� $QQ� 1� <� $FDG� 6FL����������������������

����%DQNZDOD� =�� +DOH� 6/�� .ORQHU� 5$�� $OSKD�DGUHQRFHSWRU� VWLPXODWLRQ� ZLWK� H[RJHQRXVQRUHSLQHSKULQH� RU� UHOHDVH� RI� HQGRJHQRXVFDWHFKRODPLQHV� PLPLFV� LVFKHPLFSUHFRQGLWLRQLQJ�� &LUFXODWLRQ�� ������������������
����2YL]H� 0�� .ORQHU� 5$�� 3U]\NOHQN� .�� 6WUHWFKSUHFRQGLWLRQV� FDQLQH� P\RFDUGLXP�� $P� -3K\VLRO�����������+����+���
����<DR� =�� *URVV� *-�� $FHW\OFKROLQH� PLPLFVLVFKHPLF�SUHFRQGLWLRQLQJ�YLD�D�JOLEHQFODPLGH�VHQVLWLYH�PHFKDQLVP�LQ�GRJV�� $P�-�3K\VLRO����������+�����+����
����1LVKLR� 6�� &KHQ� =)�� <XQRNL� 0�� 7R\RGD� 7�$Q]LYLQR� 0�� /HH� .6�� +\SRWKHUPLD�LQGXFHGLVFKHPLF� WROHUDQFH�� $QQ� 1� <� $FDG� 6FL����������������������
����%URZQ�-0��:KLWH�&:��7HUDGD�/6��*URVVR�0$�6KDQOH\� 3)�� 0XOYLQ� ':�� %DQHUMHH� $�:KLWPDQ� *-�� +DUNHQ� $+�� 5HSLQH� -(�,QWHUOHXNLQ� �� SUHWUHDWPHQW� GHFUHDVHVLVFKHPLD�UHSHUIXVLRQ� LQMXU\�� 3URF�1DWO� $FDG6FL�8�6�$��������������������
����%URZQ� -0�� *URVVR� 0$�� 7HUDGD� /6��:KLWPDQ*-�� %DQHUMHH� $�� :KLWH� &:�� +DUNHQ� $+�5HSLQH� -(�� (QGRWR[LQ� SUHWUHDWPHQWLQFUHDVHV� HQGRJHQRXV� P\RFDUGLDO� FDWDODVHDFWLYLW\� DQG� GHFUHDVHV� LVFKHPLD�UHSHUIXVLRQLQMXU\�RI� LVRODWHG�UDW�KHDUWV�� 3URF�1DWO�$FDG6FL�8�6�$��������������������
����<HOORQ� '0�� $ONKXODLIL� $0�� 3XJVOH\� :%�3UHFRQGLWLRQLQJ� WKH� KXPDQ� P\RFDUGLXP�/DQFHW�������������������
����-HQNLQV�'3��3XJVOH\�:%��$ONKXODLIL�$0��.HPS0�� +RRSHU� -�� <HOORQ� '0�� ,VFKDHPLFSUHFRQGLWLRQLQJ�UHGXFHV�WURSRQLQ�7�UHOHDVH�LQSDWLHQWV� XQGHUJRLQJ� FRURQDU\� DUWHU\� E\SDVVVXUJHU\�� +HDUW������������������
����0XVXPHFL� )�� )HFFLD� 0�� 0DF&DUWK\� 3$�� (OOLV*5�� 0DPPDQD� /�� %ULQQ� )�� 3HQQ\� :-�3URVSHFWLYH�UDQGRPL]HG�WULDO�RI�VLQJOH�FODPSWHFKQLTXH� YHUVXV� LQWHUPLWWHQW� LVFKDHPLFDUUHVW��P\RFDUGLDO�DQG�QHXURORJLFDO�RXWFRPH�
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(XU�-�&DUGLRWKRUDF�6XUJ������������������
����$LUDNVLQHQ� .(�� +XLNXUL� +9�� $QWLDUUK\WKPLFHIIHFW�RI� UHSHDWHG�FRURQDU\�RFFOXVLRQ�GXULQJEDOORRQ� DQJLRSODVW\�� -� $P� &ROO� &DUGLRO�������������������
����(OWFKDQLQRII�+��&ULELHU�$�� 7URQ�&�� 'HUXPHDX[*�� .RQLQJ� 5�� +HFNHWVZHLOOHU� %�� /HWDF� %�$GDSWDWLRQ� WR� P\RFDUGLDO� LVFKHPLD� GXULQJFRURQDU\� DQJLRSODVW\� GHPRQVWUDWHG� E\FOLQLFDO�� HOHFWURFDUGLRJUDSKLF�HFKRFDUGLRJUDSKLF�� DQG� PHWDEROLFSDUDPHWHUV�� $P�+HDUW�-�������������������
����.ORQHU� 5$��6KRRN� 7�� 3U]\NOHQN� .�� 'DYLV� 9*�-XQLR�/��0DWWKHZV�59��%XUVWHLQ�6��*LEVRQ�0�3RROH� :.�� &DQQRQ� &3�� 3UHYLRXV� DQJLQDDOWHUV�LQ�KRVSLWDO�RXWFRPH�LQ�7,0,����$�FOLQLFDOFRUUHODWH� WR� SUHFRQGLWLRQLQJ"� &LUFXODWLRQ���������������
����2WWDQL� )�� *DOYDQL� 0�� )HUULQL� '�� 6RUEHOOR� )�/LPRQHWWL�3��3DQWROL�'��5XVWLFDOL�)��3URGURPDODQJLQD�OLPLWV� LQIDUFW�VL]H��$�UROH� IRU� LVFKHPLFSUHFRQGLWLRQLQJ�� &LUFXODWLRQ�� ����������������
����$QGUHRWWL�)��3DVFHUL�9��+DFNHWW�'5��'DYLHV�*-�+DLGHU� $:�� 0DVHUL� $�� 3UHLQIDUFWLRQ� DQJLQDDV� D� SUHGLFWRU� RI� PRUH� UDSLG� FRURQDU\WKURPERO\VLV� LQ� SDWLHQWV� ZLWK� DFXWHP\RFDUGLDO� LQIDUFWLRQ�� 1� (QJO� -� 0HG���������������
����7RWVXND�(��)XQJ�--��8UDNDPL�$��0RUDV�1��,VKLL7�� 7DNDKDVKL� .�� 1DUXPL� 6�� +DNDPDGD� .�6DVDNL� 0�� ,QIOXHQFH� RI� GRQRUFDUGLRSXOPRQDU\� DUUHVW� LQ� KXPDQ� OLYHUWUDQVSODQWDWLRQ�� SRVVLEOH� UROH� RI� LVFKHPLFSUHFRQGLWLRQLQJ�� +HSDWRORJ\�� ����������������
����'DKO� 1$�� %DOIRXU� :0�� 3URORQJHG� DQR[LFVXUYLYDO� GXH� WR� DQR[LD� SUH�H[SRVXUH�� EUDLQ$73�� ODFWDWH� DQG� S\UXYDWH�� $P� -� 3K\VLRO������������������
����6FKXUU�$��5HLG�.+��7VHQJ�07��:HVW�&��5LJRU%0�� $GDSWDWLRQ� RI� DGXOW� EUDLQ� WLVVXH� WRDQR[LD� DQG� K\SR[LD� LQ� YLWUR�� %UDLQ� 5HV�

�����������������
����.LWDJDZD�.��0DWVXPRWR�0��7DJD\D�0��+DWD�5�8HGD�+��1LLQREH�0��+DQGD�1��)XNXQDJD�5�.LPXUD� .�� 0LNRVKLED� .�� HW� DO�� 
,VFKHPLFWROHUDQFH
� SKHQRPHQRQ� IRXQG� LQ� WKH� EUDLQ�%UDLQ�5HV�����������������
����.LWDJDZD� .�� 0DWVXPRWR� 0�� .XZDEDUD� .�7DJD\D� 0�� 2KWVXNL� 7�� +DWD� 5�� 8HGD� +�+DQGD� 1�� .LPXUD� .�� .DPDGD� 7�� 
,VFKHPLFWROHUDQFH
� SKHQRPHQRQ� GHWHFWHG� LQ� YDULRXVEUDLQ�UHJLRQV�� %UDLQ�5HV�������������������
����7RNXQDJD�+��+LUDPDWVX�.��6DNDNL�7��(IIHFW�RISUHFHGLQJ� LQ� YLYR� VXEOHWKDO� LVFKHPLD� RQ� WKHHYRNHG� SRWHQWLDOV� GXULQJ� VHFRQGDU\� LQ� YLWURK\SR[LD� HYDOXDWHG� ZLWK� JHUELO� KLSSRFDPSDOVOLFHV�� %UDLQ�5HV�������������������
����.DZDL� .�� 1DNDJRPL� 7�� .LULQR� 7�� 7DPXUD� $�.DZDL� 1�� 3UHFRQGLWLRQLQJ� LQ� YLYR� LVFKHPLDLQKLELWV� DQR[LF� ORQJ�WHUP� SRWHQWLDWLRQ� DQGIXQFWLRQDOO\� SURWHFWV� &$�� QHXURQV� LQ� WKHJHUELO�� -� &HUHE� %ORRG� )ORZ� 0HWDE�����������������
����%DURQH� )&�� :KLWH� 5)�� 6SHUD� 3$�� (OOLVRQ� -�&XUULH� 5:�� :DQJ� ;�� )HXHUVWHLQ� *=�,VFKHPLF� SUHFRQGLWLRQLQJ� DQG� EUDLQWROHUDQFH�� WHPSRUDO� KLVWRORJLFDO� DQGIXQFWLRQDO� RXWFRPHV�� SURWHLQ� V\QWKHVLVUHTXLUHPHQW�� DQG� LQWHUOHXNLQ��� UHFHSWRUDQWDJRQLVW� DQG� HDUO\� JHQH� H[SUHVVLRQ�6WURNH��������������������
����%URWW� 7�� 0DUOHU� -5�� 2OLQJHU� &3�� $GDPV� +3-�7RPVLFN� 7�� %DUVDQ�:*�� %LOOHU� -�� (EHUOH� 5�+HUW]EHUJ� 9�� :DONHU� 0�� 0HDVXUHPHQWV� RIDFXWH� FHUHEUDO� LQIDUFWLRQ�� OHVLRQ� VL]H� E\FRPSXWHG� WRPRJUDSK\�� 6WURNH�����������������
����&RUEHWW�'��&URRNV�3��,VFKHPLF�SUHFRQGLWLRQLQJ�D� ORQJ� WHUP�VXUYLYDO�VWXG\�XVLQJ�EHKDYLRXUDODQG� KLVWRORJLFDO� HQGSRLQWV�� %UDLQ� 5HV������������������
����+DNLP�$��,VFKHPLF�SHQXPEUD��7KH�WKHUDSHXWLFZLQGRZ�� 1HXURORJ\�����������6XSSO����6���6��
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����6LPRQ� 53�� 1LLUR� 0�� *ZLQQ� 5�� 3ULRU� LVFKHPLFVWUHVV� SURWHFWV� DJDLQVW� H[SHULPHQWDO� VWURNH�1HXURVFL�/HWW�������������������
����&KLPRQ�*1��:RQJ�37��,VFKHPLF�WROHUDQFH�DQGOLSLG� SHUR[LGDWLRQ� LQ� WKH� EUDLQ�� 1HXURUHSRUW������������������
����&XUULH� 5:�� (OOLVRQ� -$��:KLWH� 5)�� )HXHUVWHLQ*=�� :DQJ� ;�� %DURQH� )&�� %HQLJQ� IRFDOLVFKHPLF� SUHFRQGLWLRQLQJ� LQGXFHV� QHXURQDOKVS��� DQG� SURORQJHG� DVWURJOLRVLV� ZLWKH[SUHVVLRQ� RI� KVS���� %UDLQ� 5HV������������������
����6DNDNL� 7�� <DPDGD� .�� 2WVXNL� +�� <XJXFKL� 7�.RKPXUD�(��+D\DNDZD�7��%ULHI� H[SRVXUH� WRK\SR[LD� LQGXFHV� E)*)� P51$� DQG� SURWHLQDQG� SURWHFWV� UDW� FRUWLFDO� QHXURQV� IURPSURORQJHG� K\SR[LF� VWUHVV�� 1HXURVFL� 5HV�����������������
����%UXHU�8��:HLK�0�� ,VDHY�1��0HLVHO�$��5XVFKHU.�� %HUJN� $�� 7UHQGHOHQEXUJ� *�� :LHJDQG� )�9LFWRURY�,��'LUQDJO�8��,QGXFWLRQ�RI�WROHUDQFH�LQUDW�FRUWLFDO�QHXURQV��K\SR[LF�SUHFRQGLWLRQLQJ�)(%6�/HWW�������������������
����.KDVSHNRY�/��6KDPORR�0��9LFWRURY� ,��:LHORFK7�� 6XEOHWKDO� LQ� YLWUR� JOXFRVH�R[\JHQGHSULYDWLRQ� SURWHFWV� FXOWXUHG� KLSSRFDPSDOQHXURQV�DJDLQVW�D�VXEVHTXHQW�VHYHUH� LQVXOW�1HXURUHSRUW�������������������
����%RVVHQPH\HU�3RXULp��'DYDO�-/��3UHYHQWLR�IURPK\SR[LD�LQGXFHG� DSRSWRVLV� E\� SUH�FRQGLWLRQLQJ�� D� PHFKDQLVWLF� DSSURDFK� LQFXOWXUHG� QHXURQV� IURP� UDW�IRUHEUDLQ�� 0RO%UDLQ�5HV������������������
����5LHSH�0:��1LHPL�:1��0HJRZ�'��/XGROSK�$&�&DUSHQWHU�'2��0LWRFKRQGULDO�R[LGDWLRQ� LQ� UDWKLSSRFDPSXV� FDQ� EH� SUHFRQGLWLRQHG� E\VHOHFWLYH� FKHPLFDO� LQKLELWLRQ� RI� VXFFLQLFGHK\GURJHQDVH�� ([S� 1HXURO�� ���������������
����:HLK�0��*UDEE�0&��,VDHY�1��0HLVHO�$��'LUQDJO8�� &KRL� ':�� ,QGXFWLRQ� RI� WROHUDQFH� DJDLQVWR[\JHQ�JOXFRVH� GHSULYDWLRQ� E\� ��QLWURSURSLRQLF� DFLG� LQ� FRUWLFDO� QHXURQV�� 6RF

1HXU�$EVWU��������������������
����5HVKHI� $�� 6SHUOLQJ� 2�� =RUHI�6KDQL� (�3UHFRQGLWLRQLQJ� RI� SULPDU\� UDW� QHXURQDOFXOWXUHV� DJDLQVW� LVFKHPLF� LQMXU\�FKDUDFWHUL]DWLRQ� RI� WKH� �WLPH� ZLQGRZ� RISURWHFWLRQ
�� %UDLQ�5HV�������������������
����:LHJDQG�)��/LDR�:��%XVFK�&��&DVWHOO�6��.QDSS)��/LQGDXHU�8��0HJRZ�'��0HLVHO�$��5HGHW]N\$�� 5XVFKHU� .�� 7UHQGHOHQEXUJ� *�� 9LFWRURY� ,�5LHSH�0��'LHQHU�+&��'LUQDJO�8��5HVSLUDWRU\FKDLQ� LQKLELWLRQ� LQGXFHV� WROHUDQFH� WR� IRFDOFHUHEUDO� LVFKHPLD�� -� &HUHE� %ORRG� )ORZ0HWDE��������������������
����6XPHUD\� 06�� <HOORQ� '0�� 0\RFDUGLDOSUHFRQGLWLRQLQJ��:KDW�KDYH�ZH�OHDUQHG"� (XU+HDUW�-����������6XSSO�$�$�����$�����
����.DVLVFKNH�.��/XGROSK�$&�� 5LHSH�0:��10'$�DQWDJRQLVWV� UHYHUVH� LQFUHDVHG� K\SR[LFWROHUDQFH� E\� SUHFHGLQJ� FKHPLFDO� K\SR[LD�1HXURVFL�/HWW�������������������
����.DWR�+��/LX�<��$UDNL�7��.RJXUH�.��0.������EXWQRW� DQLVRP\FLQ�� LQKLELWV� WKH� LQGXFWLRQ� RIWROHUDQFH� WR� LVFKHPLD� LQ� WKH� JHUELOKLSSRFDPSXV�� 1HXURVFL�/HWW�������������������
����*UDEE� 0&�� &KRL� ':�� ,VFKHPLF� WROHUDQFH� LQPXULQH� FRUWLFDO� FHOO� FXOWXUH�� &ULWLFDO� UROH� IRU10'$� 5HFHSWRUV�� -� 1HXURVFL�������������������
����*LGGD\�-0��6KDK�$5��0DFHUHQ�5*��:DQJ�4�3HOOLJULQR� '$�� +ROW]PDQ� '�� 3DUN� 76�� 1LWULFR[LGH� PHGLDWHV� FHUHEUDO� LVFKHPLF� WROHUDQFHLQ� D� QHRQDWDO� UDW� PRGHO� RI� K\SR[LFSUHFRQGLWLRQLQJ�� -� &HUHE� %ORRG� )ORZ0HWDERO������������������
����*LGGD\�-0��6KDK�$5��0DFHUHQ�5*��:DQJ�4�3HOOLJULQR�'$��+ROW]PDQ�'0��3DUN�76��1LWULFR[LGH� PHGLDWHV� FHUHEUDO� LVFKHPLF� WROHUDQFHLQ� D� QHRQDWDO� UDW� PRGHO� RI� K\SR[LFSUHFRQGLWLRQLQJ�� -�&HUHE�%ORRG�)ORZ�0HWDE�����������������
����*RQ]DOH]�=XOXHWD�0��)HOGPDQ�$%��.OHVVH� /-�
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.DOE� 5*�� 'LOOPDQ� -)�� 3DUDGD� /)�� 'DZVRQ70��'DZVRQ�9/��5HTXLUHPHQW�IRU�QLWULF�R[LGHDFWLYDWLRQ� RI� S���UDV��H[WUDFHOOXODU� UHJXODWHGNLQDVH� LQ�QHXURQDO� LVFKHPLF�SUHFRQGLWLRQLQJ�3URF�1DWO�$FDG�6FL�8�6�$������������������
����+LUDR�.��+DWD�<��<DR�,��'HJXFKL�0��.DZDEH�+�0L]RJXFKL� $�� 7DNDL� <�� 7KUHH� LVRIRUPV� RIV\QDSWLF� VFDIIROGLQJ� PROHFXOH� DQG� WKHLUFKDUDFWHUL]DWLRQ��0XOWLPHUL]DWLRQ�EHWZHHQ�WKHLVRIRUPV�DQG� WKHLU� LQWHUDFWLRQ�ZLWK�1�PHWK\O�'�DVSDUWDWH� UHFHSWRUV� DQG� 6$3���36'����DVVRFLDWHG� SURWHLQ�� -� %LRO� &KHP��������������������
����+DGGDG�**��-LDQJ�&��2��VHQVLQJ�PHFKDQLVPVLQ� H[FLWHDEOH� FHOOV�� 5ROH� RI� SODVPDPHPEUDQH�.��FKDQQHOV�� $QQX�5HY�3K\VLRO���������������
����6KDPORR� 0�� :LHORFK� 7�� &KDQJHV� LQ� SURWHLQW\URVLQH�SKRVSKRU\ODWLRQ�LQ�WKH�UDW�EUDLQ�DIWHUFHUHEUDO� LVFKHPLD� LQ� D� PRGHO� RI� LVFKHPLFWROHUDQFH�� -� &HUHE� %ORRG� )ORZ� 0HWDERO�����������������
����6KDPORR�0��5\WWHU�$��:LHORFK�7��$FWLYDWLRQ�RIWKH� H[WUDFHOOXODU� VLJQDO�UHJXODWHG� SURWHLQNLQDVH� FDVFDGH� LQ� WKH� KLSSRFDPSDO� &$�UHJLRQ� LQD� UDW� PRGHO� RI� JOREDO� FHUHEUDOLVFKHPLF� SUHFRQGLWLRQLQJ�� 1HXURVFL���������������
����5HVKHI�$��6SHUOLQJ�2��=RUHI�6KDQL�(��2SHQLQJRI� .�$73�� FKDQQHOV� LV� PDQGDWRU\� IRUDFTXLVLWLRQ� RI� LVFKHPLF� WROHUDQFH� E\DGHQRVLQH�� 1HXUR5HSRUW������������������
����6KDPORR�0��.DPPH�)��:LHORFK�7��6XEFHOOXODUGLVWULEXWLRQ� DQG� DXWRSKRVSKRU\ODWLRQ� RIFDOFLXP�FDOPRGXOLQ�� GHSHQGHQW� SURWHLQNLQDVH� ,,�DOSKD� LQ� UDW� KLSSRFDPSXV� LQ� DPRGHO�RI� LVFKHPLF�WROHUDQFH�� 1HXURVFLHQFH�����������������
����.DSLQ\D�&��3HQ]HO�5��6RPPHU�&��.LHVVOLQJ�0�7HPSRUDU\�FKDQJHV�RI�WKH�$3���WUDQVFULSWLRQIDFWRU� ELQGLQJ� DFWLYLW\� LQ� WKH� JHUELOKLSSRFDPSXV�DIWHU�WUDQVLHQW�JOREDO�LVFKHPLD�DQG�LVFKHPLF�WROHUDQFH�LQGXFWLRQ�� %UDLQ�5HV�

�����������������
����*X� =�� -LDQJ� 4�� =KDQJ� *�� &XL� =�� =KX� =�'LSKRVSKRU\ODWLRQ� RI� H[WUDFHOOXODU� VLJQDO�UHJXODWHG� NLQDVHV� DQG� F�-XQ� 1�� WHUPLQDOSURWHLQ�NLQDVHV�LQ�EUDLQ�LVFKHPLF�WROHUDQFH�LQUDW�� %UDLQ�5HV�������������������
����<RQHGD� <�� .XUDPRWR� 1�� $]XPD� <�� 2JLWD� .�0LWDQL� $�� =KDQJ� /�� <DQDVH� +�� 0DVXGD� 6�.DWDRND�.��3RVVLEOH�LQYROYHPHQW�RI�DFWLYDWRUSURWHLQ��� '1$� ELQGLQJ� LQ� PHFKDQLVPVXQGHUO\LQJ� LVFKHPLF� WROHUDQFH� LQ� WKH� &$�VXEILHOG� RI� JHUELO� KLSSRFDPSXV�1HXURVFLHQFH����������������
����5XVFKHU� .�� ,VDHY� 1�� 7UHQGHOHQEXUJ� *�� :HLK0��,XUDWR�/��0HLVHO�$��'LUQDJO�8��,QGXFWLRQ�RIK\SR[LD�LQGXFLEOH�IDFWRU���E\�R[\JHQ�JOXFRVHGHSULYDWLRQ� LV� DWWHQXDWHG� E\� K\SR[LFSUHFRQGLWLRQLQJ� LQ� UDW� FXOWXUHG� QHXURQV�1HXURVFL�/HWW�������������������
����*XLOOHPLQ� .�� .UDVQRZ� 0$�� 7KH� K\SR[LFUHVSRQVH�� KXIILQJ� DQG� +,)LQJ�� &HOO��������������
����%HUJHURQ�0��*LGGD\�-0��<X�$<��6HPHQ]D�*/�)HUULHUR� '0�� 6KDUS� )5�� 5ROH� RI� K\SR[LD�LQGXFLEOH� IDFWRU��� LQ� K\SR[LD�LQGXFHGLVFKHPLF�WROHUDQFH�LQ�QHRQDWDO�UDW�EUDLQ�� $QQ1HXURO������������������
����&OHPHQV� -$�� 6WHSKHQVRQ� '7�� 'L[RQ� (3�6PDOVWLJ�(%��0LQF\�5(��5DVK�.6��/LWWOH�63�*OREDO� FHUHEUDO� LVFKHPLD� DFWLYDWHV� QXFOHDUIDFWRU�N%� SULRU� WR� HYLGHQFH� RI� '1$IUDJPHQWDWLRQ�� 0RO�%UDLQ�5HV������������������
����6RPPHU�&��*DVV�3��.LHVVOLQJ�0��6HOHFWLYH� F�-81�H[SUHVVLRQ�LQ�&$��QHXURQV�RI�WKH�JHUELOKLSSRFDPSXV� GXULQJ� DQG� DIWHU� DTXLVLVWLRQ� RIDQ� LVFKHPLD�WROHUDQW� VWDWH�� %UDLQ� 3DWKRO����������������
����3XLVLHX[� )�� 'HSODQTXH� '�� 3X� 4�� 6RXLO� (�%DVWLGH�0��%RUGHW�5��'LIIHUHQWLDO�UROH�RI�QLWULFR[LGH� SDWKZD\� DQG� KHDW� VKRFN� SURWHLQ� LQSUHFRQGLWLRQLQJ� DQG� OLSRSRO\VDFFKDULGH�LQGXFHG� EUDLQ� LVFKHPLF� WROHUDQFH�� (XU� -
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3KDUPDFRO�����������������
����;LDR� )�� )UDWNLQ� -'�� 5KRGHV� 3*�� &DL� =�5HGXFHG� QLWULF� R[LGH� LV� LQYROYHG� LQ� SUHQDWDOLVFKHPLD�LQGXFHG� WROHUDQFH� WR� QHRQDWDOK\SR[LF�LVFKHPLF� EUDLQ� LQMXU\� LQ� UDWV�1HXURVFL� /HWW� ������ ���� ��� ���� ����������������
����&HQWHQR�-0��2UWL�0��6DORP�-%��6LFN�7-��3HUH]�3LQ]RQ�0$��1LWULF�R[LGH�LV� LQYROYHG�LQ�DQR[LFSUHFRQGLWLRQLQJ� QHXURSURWHFWLRQ� LQ� UDWKLSSRFDPSDO� VOLFHV�� %UDLQ� 5HV����������������
����/L� -<�� 8HGD� +�� 6HL\DPD� $�� 1DNDQR� 0�0DWVXPRWR�0��<DQDJLKDUD�7��$�QHDU�LQIUDUHGVSHFWURVFRSLF�VWXG\�RI�FHUHEUDO�LVFKHPLD�DQGLVFKHPLF� WROHUDQFH� LQ� JHUELOV�� 6WURNH�������������������
����0DUWLQ� 5/�� /OR\G� +*�� &RZDQ� $,�� 7KH� HDUO\HYDQWV� RI� R[\JHQ� DQG� JOXFRVH� GHSULYDWLRQ�VHWWLQJ� WKH� VFHQH� IRU� QHXURQDO� GHDWK"7UHQGV�1HXURVFL������������������
����+XEHU� 5�� %XFKQHU� 0�� /L� +�� 6FKOLHWHU� 0�6SHHUIHOG�$'��5LHSH�0:��3URWHLQ�ELQGLQJ�RI1$'+� RQ� FKHPLFDO� SUHFRQGLWLRQLQJ�� -1HXURFKHP������������������
����5LHSH�0:��(VFODLUH�)��.DVLVFKNH�.��6FKUHLEHU6�� 1DNDVH� +�� .HPSVNL� 2�� /XGROSK� $&�'LUQDJO� 8�� +XJRQ� -�� ,QFUHDVHG� K\SR[LFWROHUDQFH� E\� FKHPLFDO� LQKLELWLRQ� RI� R[LGDWLYHSKRVSKRU\ODWLRQ��FKHPLFDO�SUHFRQGLWLRQLQJ�� -&HUHE�%ORRG�)ORZ�0HWDE������������������
����%DHN�6+��.LP�-<��&KRL�-+��3DUN�(0��+DQ�0<�.LP� &+�� $KQ� <6�� 3DUN� <0�� 5HGXFHGJOXWDWKLRQH� R[LGDWLRQ� UDWLR� DQG� �� RKG*DFFXPXODWLRQ�E\�PLOG� LVFKHPLF�SUHWUHDWPHQW�%UDLQ�5HV�����������������
����0DWVXVKLPD� .�� +DOH� 6/�� 7UDQVLHQW� IRUHEUDLQLVFKHPLD� SURWHFWV� DJDLQVW� VXEVHTXHQW� IRFDOFHUHEUDO� LVFKHPLD�ZLWKRXW� FKDQJLQJ� FHUHEUDOSHUIXVLRQ�� 6WURNH��������������
����&KHQ� -�� *UDKDP� 6+�� =KX� 5/�� 6LPRQ� 53�6WUHVV� SURWHLQV� DQG� WROHUDQFH� WR� IRFDO

FHUHEUDO� LVFKHPLD�� -� &HUHE� %ORRG� )ORZ0HWDE������������������
����6WDJOLDQR� 1(�� 3HUH]�3LQ]RQ� 0$�� 0RVNRZLW]0$�� +XDQJ� 3/�� )RFDO� LVFKHPLFSUHFRQGLWLRQLQJ� LQGXFHV� UDSLG� WROHUDQFH� WRPLGGOH� FHUHEUDO� DUWHU\� RFFOXVLRQ� LQ�PLFH�� -&HUHE�%ORRG�)ORZ�0HWDE������������������
����'DZVRQ� '$�� )XUX\D� .�� *RWRK� -�� 1DNDR� <�+DOOHQEHFN� -0�� &HUHEURYDVFXODUKHPRG\QDPLFV� DQG� LVFKHPLF� WROHUDQFH�OLSRSRO\VDFFKDULGH�� LQGXFHG� UHVLVWDQFH� WRIRFDO�FHUHEUDO�LVFKHPLD�LV�QRW�GXH�WR�FKDQJHVLQ�VHYHULW\�RI�WKH�LQLWLDO�LVFKHPLF�LQVXOW��EXW�LVDVVRFLDWHG� ZLWK� SUHVHUYDWLRQ� RIPLFURYDVFXODU� SHUIXVLRQ�� -� &HUHE� %ORRG)ORZ�0HWDE������������������
����3HUH]�3LQ]RQ� 0$�� %RUQ� -*�� &HQWHQR� -0�&DOFLXP� DQG� LQFUHDVH� H[FLWDELOLW\� SURPRWHWROHUDQFH� DJDLQVW� DQR[LD� LQ� KLSSRFDPSDOVOLFHV�� %UDLQ�5HV�����������������
����.DWR� +�� /LX� <�� $UDNL� 7�� .RJXUH� .�� 7HPSRUDOSURILOH�RI�WKH�HIIHFWV�RI�SUHWUHDWPHQW�ZLWK�EULHIFHUHEUDO� LVFKHPLD� RQ� WKH� QHXURQDO� GDPDJHIROORZLQJ� VHFRQGDU\� LVFKHPLF� LQVXOW� LQ� WKHJHUELO�� FXPXODWLYH� GDPDJH� DQG� SURWHFWLYHHIIHFWV�� %UDLQ�5HV�������������������
����3HUH]�3LQ]RQ� 0$�� ;X� *3�� 'LHWULFK� :'�5RVHQWKDO�0��6LFN�7-��5DSLG�SUHFRQGLWLRQLQJSURWHFWV� UDWV� DJDLQVW� LVFKHPLF� QHXURQDOGDPDJH�DIWHU���EXW�QRW���GD\V�RI�UHSHUIXVLRQIROORZLQJ�JOREDO�FHUHEUDO�LVFKHPLD�� -�&HUHE%ORRG�)ORZ�0HWDE������������������
����+HXUWHDX[� &�� /DXULW]HQ� ,�� :LGPDQQ� &�/D]GXQVNL� 0�� (VVHQWLDO� UROH� RI� DGHQRVLQH�DGHQRVLQH�$�� UHFHSWRUV��DQG�$73��VHQVLWLYH.�� FKDQQHOV� LQ� FHUHEUDO� LVFKHPLFSUHFRQGLWLRQLQJ�� 3URF�1DWO�$FDG�6FL�8�6�$�������������������

�����.DZDKDUD�1��,GH�7��6DLWR�6��.DZDL�.��.LULQR�7�3URSHQWRI\OOLQH�SRWHQWLDWHV� LQGXFHG� LVFKHPLFWROHUDQFH� LQ� JHUELO� KLSSRFDPSDO� QHXURQV� YLDDGHQRVLQH� UHFHSWRU�� -� &HUHE� %ORRG� )ORZ0HWDE������������������
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�����3HUH]�3LQ]RQ�0$��0XPIRUG�3/��5RVHQWKDO�0�6LFN� 7-�� $QR[LF� SUHFRQGLWLRQLQJ� LQKLSSRFDPSDO� VOLFHV�� UROH� RI� DGHQRVLQH�1HXURVFL������������������
�����'H/HR� -�� 6FKXEHUW� 3�� .UHXW]EHUJ� *:�3URWHFWLRQ� DJDLQVW� LVFKHPLF� EUDLQ� GDPDJHXVLQJ� SURSHQWRI\OOLQH� LQ� JHUELOV�� 6WURNH�������������������
�����*ROGEHUJ�03��0RQ\HU�+��:HLVV�-+��&KRL�':�$GHQRVLQH� UHGXFHV� FRUWLFDO� QHXURQDO� LQMXU\LQGXFHG�E\�R[\JHQ�RU�JOXFRVH�GHSULYDWLRQ� LQYLWUR�� 1HXURVFL�/HWW������������������
�����'DYDO� -/�� 1LFRODV� )� 2SSRVLWH� HIIHFWV� RIF\FORKH[\ODGHQRVLQH� DQG� WKHRSK\OOLQH� RQK\SR[LF� GDPDJH� LQ� FXOWXUHG� QHXURQV�1HXURVFL�/HWW�������������������
�����3HUH]�3LQ]RQ� 0$�� %RUQ� -*�� 5DSLGSUHFRQGLWLRQLQJ� QHXURSURWHFWLRQ� IROORZLQJDQR[LD� LQ�KLSSRFDPSDO�VOLFHV�� UROH�RI� WKH�.�$73� FKDQQHO� DQG� SURWHLQ� NLQDVH� &�1HXURVFLHQFH������������������
�����5HVKHI�$��6SHUOLQJ�2��=RUHI�6KDQL�(��2SHQLQJRI� .�$73�� FKDQQHOV� LV� PDQGDWRU\� IRUDFTXLVLWLRQ� RI� LVFKHPLF� WROHUDQFH� E\DGHQRVLQH�� 1HXUR5HSRUW������������������
�����&KHQ� -&��6LPRQ�5�� ,VFKHPLF� WROHUDQFH� LQ� WKHEUDLQ�� 1HXURORJ\������������������
�����/LX�<��.DWR�+��1DNDWD�1��.RJXUH�.��7HPSRUDOSURILOH�RI�KHDW�VKRFN�SURWHLQ���� V\QWKHVLV� LQLVFKHPLF� WROHUDQFH� LQGXFHG� E\SUHFRQGLWLRQLQJ�LVFKHPLD�LQ�UDW�KLSSRFDPSXV�1HXURVFLHQFH������������������
�����.LULQR�7��1DNDJRPL�7��.DQHPLWVX�+��7DPXUD�$�,VFKHPLF� WROHUDQFH�� $GY� 1HXURO������������������������
�����<DPDJXFKL� .�� <DPDJXFKL� )�� 0L\DPRWR� 2�+DWDVH�2��7RNXGD�0��7KH�UHYHUVLEOH�FKDQJHRI�*OX5��51$�HGLWLQJ�LQ�JHUELO�KLSSRFDPSXVLQ� FRXUVH� RI� LVFKHPLF� WROHUDQFH�� -� &HUHE%ORRG�)ORZ�0HWDE������������������
�����1DNDWD�1��.DWR�+��/LX�<��.RJXUH�.��(IIHFWV�RI

SUHWUHDWPHQW�ZLWK� VXEOHWKDO� LVFKHPLD� RQ� WKHH[WUDFHOOXODU�JOXWDPDWH�FRQFHQWUDWLRQV�GXULQJVHFRQGDU\� LVFKHPLD� LQ� WKH� JHUELOKLSSRFDPSXV� HYDOXDWHG� ZLWK� LQWUDFHUHEUDOPLFURGLDO\VLV�� 1HXURVFL� /HWW�� ���������������
�����5LHSH�0:��.DVLVFKNH�.��*HULFNH�&$��/RZH�$�+HOOZHJ�5�� ,QFUHDVH� RI� K\SR[LF� WROHUDQFH� LQUDW� KLSSRFDPSDO� VOLFHV� IROORZLQJ� ��QLWURSURSLRQLF� DFLG� LV� QRW� PHGLDWHG� E\HQGRJHQRXV� QHUYH� JURZWK� IDFWRU�� 1HXURVFL/HWW����������������
�����.LULQR� 7�� 7VXMLWD� <�� 7DPXUD� $�� ,QGXFHGWROHUDQFH� WR� LVFKHPLD� LQ� JHUELO� KLSSRFDPSDOQHXURQV�� -� &HUHE� %ORRG� )ORZ� 0HWDE�����������������
�����.DWR�+��/LX�<��.RJXUH�.��.DWR�.�� ,QGXFWLRQ�RI���N'D�KHDW�VKRFN�SURWHLQ�IROORZLQJ�FHUHEUDOLVFKHPLD� LQ� D� UDW� PRGHO� RI� LVFKHPLFWROHUDQFH�� %UDLQ�5HV�������������������
�����.DWR�+��&KHQ�7��/LX�;+��1DNDWD�1��.RJXUH�.�,PPXQRKLVWRFKHPLFDO�ORFDOL]DWLRQ�RI�XELTXLWLQLQ�JHUELO�KLSSRFDPSXV�ZLWK�LQGXFHG�WROHUDQFHWR�LVFKHPLD�� %UDLQ�5HV�������������������
�����1DNDWD� 1�� .DWR� +�� .RJXUH� .�� ,QKLELWLRQ� RILVFKDHPLF� WROHUDQFH� LQ� WKH� JHUELOKLSSRFDPSXV� E\� TXHUFHWLQ� DQG� DQWL�KHDWVKRFN� SURWHLQ���� DQWLERG\�� 1HXURUHSRUW����������������
�����$EH� +�� 1RZDN� 76-�� *HQH H[SUHVVLRQ� DQGLQGXFHG� LVFKHPLF� WROHUDQFH� IROORZLQJ� EULHILQVXOWV�� $FWD� 1HXURELRO� ([S� �:DUV]��������������
�����:DGD� 7�� .RQGRK� 7�� 7DPDNL� 1�� ,VFKHPLF�FURVV�� WROHUDQFH� LQ� K\SR[LF� LVFKHPLD� RILPPDWXUH� UDW� EUDLQ�� %UDLQ� 5HV������������������
�����3ULQJOH�$.��7KRPDV�6-��6LJQRUHOOL�)��,DQQRWWL�)�,VFKDHPLF� SUH�FRQGLWLRQLQJ� LQ� RUJDQRW\SLFKLSSRFDPSDO� VOLFH� FXOWXUHV� LV� LQYHUVHO\FRUUHODWHG�WR�WKH�LQGXFWLRQ�RI�WKH����N'D�KHDWVKRFN� SURWHLQ� �+63����� %UDLQ� 5HV������������������
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�����.DWR� +�� .RJXUH� .�� $UDNL� 7�� ,WR\DPD� <�,QGXFWLRQ� RI� -XQ�OLNH� LPPXQRUHDFWLYLW\� LQDVWURF\WHV� LQ� JHUELO� KLSSRFDPSXV� ZLWKLVFKHPLF� WROHUDQFH�� 1HXURVFL� /HWW����������������
�����6KLPD]DNL� .�� ,VKLGD� $�� .DZDL� 1�� ,QFUHDVH� LQEFO��� RQFRSURWHLQ� DQG� WKH� WROHUDQFH� WRLVFKHPLD�� LQGXFHG� QHXURQDO� GHDWK� LQ� WKHJHUELO� KLSSRFDPSXV�� 1HXURVFL� 5HV���������������
�����7R\RGD� 7�� .DVVHOO� 1)�� /HH� .6�� ,QGXFWLRQ� RILVFKHPLF�WROHUDQFH�DQG�DQWLR[LGDQW�DFWLYLW\�E\EULHI� IRFDO� LVFKHPLD�� 1HXUR5HSRUW����������������
�����%XFKQHU� 0�� /L� +�� +XEHU� 5�� 7LPPOHU� 0�6HKUVDP� ,�� .DVLVFKNH� .�� 9RONHO� +�� /XGROSK$&�� 5LHSH� 0:�� ,PSDLUHG� WROHUDQFH� WRUHSHWLWLYH� K\SR[LD� LQ� KLSSRFDPSDO� VOLFHV� RI&X�=Q� VXSHUR[LGH� GLVPXWDVH� WUDQVJHQLFPLFH�� 1HXURVFL�/HWW�������������������
�����7RPDVHYLF� *�� 6KDPORR�0�� ,VUDHOL� '��:LHORFK7�� $FWLYDWLRQ� RI� S��� DQG� LWV� WDUJHW� JHQHVS���:$)��&LS��� DQG� 3$*����:LJ��� LQLVFKHPLF� SUHFRQGLWLRQLQJ�� %UDLQ� 5HV� 0RO%UDLQ�5HV������������������
�����7DQDND�6��8HKDUD�7��1RPXUD�<��8S�UHJXODWLRQRI�SURWHLQ�GLVXOILGH�LVRPHUDVH�LQ�UHVSRQVH�WR+\SR[LD�%UDLQ� LVFKHPLD� DQG� LWV� SURWHFWLYHHIIHFW� DJDLQVW� DSRSWRWLF� FHOO� GHDWK�� -� %LRO&KHP�����������������������
�����:DQJ� ;�� <DLVK�2KDG� 6�� /L� ;�� %DURQH� )&�)HXHUVWHLQ� *=�� 8VH� RI� VXSSUHVVLRQVXEWUDFWLYH� K\EULGL]DWLRQ� VWUDWHJ\� IRUGLVFRYHU\� RI� LQFUHDVHG� WLVVXH� LQKLELWRU� RIPDWUL[� PHWDOORSURWHLQDVH��� JHQH� H[SUHVVLRQLQ� EUDLQ� LVFKHPLF� WROHUDQFH�� -�&HUHE�%ORRG)ORZ�0HWDE��������������������
�����6WULJJRZ� )�� 5LHN�0�� %UHGHU� -�� +HQULFK�1RDFN3�� 5H\PDQQ� .*�� 5HLVHU� *�� 7KH� SURWHDVHWKURPELQ� LV� DQ� HQGRJHQRXV� PHGLDWRU� RIKLSSRFDPSDO� QHXURSURWHFWLRQ� DJDLQVWLVFKHPLD� DW� ORZ� FRQFHQWUDWLRQV� EXW� FDXVHVGHJHQHUDWLRQ� DW� KLJK� FRQFHQWUDWLRQV�� 3URF

1DWO�$FDG�6FL�8�6�$��������������������
�����0DVDGD�7��;L�*��+XD�<��.HHS�5)��7KH�HIIHFWVRI�WKURPELQ�SUHFRQGLWLRQLQJ�RQ�IRFDO�FHUHEUDOLVFKHPLD� LQ� UDWV�� %UDLQ�5HV�������������������
�����7UHQGHOHQEXUJ� *�� 0XVHOPDQQ� &��:LHJDQG� )�5XVFKHU� .�� 3UDVV� .�� 0HLVHO� $�� 'LUQDJO� 8�6$*(�$QDO\VH� GLIIHUHQWLHOOHU� *HQH[SUHVVLRQQDFK� H[SHULPHQWHOOHU� ,VFKlPLH�� �����'HXWVFKH�*HVHOOVFKDIW�I�U�1HXURORJLH�
�����/LX� -�� *LQLV� ,�� 6SDW]� 0�� +DOOHQEHFN� -0�+\SR[LF� SUHFRQGLWLRQLQJ� SURWHFWV� FXOWXUHGQHXURQV� DJDLQVW� K\SR[LF� VWUHVV� YLD� 71)�DOSKD� DQG� FHUDPLGH�� $P� -� 3K\VLRO� &HOO3K\VLRO�����������&����&���
�����.DWR� +�� .RJXUH� .�� $UDNL� 7�� /LX� ;+�� .DWR� .�,WR\DPD�<��,PPXQRKLVWRFKHPLFDO�ORFDOL]DWLRQRI�VXSHUR[LGH�GLVPXWDVH�LQ�WKH�KLSSRFDPSXVIROORZLQJ� LVFKHPLD� LQ� D� JHUELO� PRGHO� RILVFKHPLF� WROHUDQFH�� -� &HUHE� %ORRG� )ORZ0HWDE����������������
�����5XVFKHU�.�� ,XUDWR� /�� %XVFK�&�� 7UHQGHOHQEXUJ*�� 3ULOOHU� -�� %HUJN� $�� /DXWHQVFKODJHU� 0�0HLVHO� $�� 'LUQDJO� 8�� (U\WKURSRHWLQ� SURWHFWVQHXURQV� IURP� R[\JHQ�JOXFRVH� GHSULYDWLRQLQGXFHG� FHOO� GHDWK�� 6RF� 1HXURVFL� $EV�����������������
�����/REQHU�'��&KRL�':��3UHLQFXEDWLRQ�ZLWK�SURWHLQV\QWKHVLV� LQKLELWRUV�SURWHFWV�FRUWLFDO�QHXURQVDJDLQVW� R[\JHQ�JOXFRVH� GHSULYDWLRQ�LQGXFHGGHDWK�� 1HXURVFLHQFH������������������
�����0DWVXVKLPD�.��+RJDQ�0-��+DNLP�$0��&RUWLFDOVSUHDGLQJ� GHSUHVVLRQ� SURWHFWV� DJDLQVWVXEVHTXHQW�IRFDO�FHUHEUDO�LVFKHPLD�LQ�UDWV�� -&HUHE�%ORRG�)ORZ�0HWDE������������������
�����1DZDVKLUR� +�� 7DVDNL� .�� 5XHW]OHU� &$�+DOOHQEHFN� -0�� 71)�DOSKD� SUHWUHDWPHQWLQGXFHV� SURWHFWLYH� HIIHFWV� DJDLQVW� IRFDOFHUHEUDO� LVFKHPLD� LQ� PLFH�� -� &HUHE� %ORRG)ORZ�0HWDE������������������
�����2KWVXNL�7��5XHW]OHU�&$��7DVDNL�.��+DOOHQEHFN-0�� ,QWHUOHXNLQ��� PHGLDWHV� LQGXFWLRQ� RI
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WROHUDQFH� WR� JOREDO� LVFKHPLD� LQ� JHUELOKLSSRFDPSDO� &$�� QHXURQV�� -� &HUHE� %ORRG)ORZ�0HWDE��������������������
�����7R\RGD� 7�� .DVVHOO� 1)�� /HH� .6�� ,QGXFWLRQ� RIWROHUDQFH�DJDLQVW� LVFKHPLD�UHSHUIXVLRQ� LQMXU\LQ� WKH� UDW� EUDLQ� E\� SUHFRQGLWLRQLQJ� ZLWK� WKHHQGRWR[LQ� DQDORJ� GLSKRVSKRU\O� OLSLG� $�� -1HXURVXUJ������������������
�����7DVDNL� .�� 5XHW]OHU� &$�� 2KWVXNL� 7�� 0DUWLQ� '�1DZDVKLUR� +�� +DOOHQEHFN� -0�/LSRSRO\VDFFKDULGH� SUH�WUHDWPHQW� LQGXFHVUHVLVWDQFH�DJDLQVW�VXEVHTXHQW�IRFDO�FHUHEUDOLVFKHPLF� GDPDJH� LQ� VSRQWDQHRXVO\K\SHUWHQVLYH�UDWV�� %UDLQ�5HV�������������������
�����*RODQRY� (9�� /LX� )�� 5HLV� '-�� 6WLPXODWLRQ� RIFHUHEHOOXP� SURWHFWV� KLSSRFDPSDO� QHXURQVIURP� JOREDO� LVFKHPLD�� 1HXURUHSRUW����������������
�����*DOHD�(��*RODQRY�(9��)HLQVWHLQ�'/��.RE\ODU].$�� *OLFNVWHLQ� 6%�� 5HLV� '-�� &HUHEHOODUVWLPXODWLRQ� UHGXFHV� LQGXFLEOH� QLWULF� R[LGHV\QWKDVH�H[SUHVVLRQ�DQG�SURWHFWV�EUDLQ�IURPLVFKHPLD�� $P� -� 3K\VLRO�� ���������+�����+����
�����5HLV� '-�� .RE\ODU]� .�� <DPDPRWR� 6�� *RODQRY(9�� %ULHI� HOHFWULFDO� VWLPXODWLRQ� RI� FHUHEHOODUIDVWLJLDO� QXFOHXV� FRQGLWLRQV� ORQJ�ODVWLQJVDOYDJH� IURP� IRFDO� FHUHEUDO� LVFKHPLD�FRQGLWLRQHG� FHQWUDO� QHXURJHQLFQHXURSURWHFWLRQ�� %UDLQ� 5HV�� �����������������
�����7RZILJKL� -�� +RXVPDQ� &�� 0DXJHU� '�� 9DQQXFL5&�� (IIHFW� RI� VHL]XUHV� RQ� FHUHEUDO� K\SR[LF�LVFKHPLF�OHVLRQV�LQ�LPPDWXUH�UDWV��'HY�%UDLQ5HV�����������������
�����)UHULFKV� .8�� +DOOHQEHFN� -0�� +LEHUQDWLRQ� LQJURXQG� VTXLUUHOV� LQGXFHV� VWDWH� DQG� VSHFLHV�VSHFLILF�WROHUDQFH�WR�K\SR[LD�DQG�DJO\FHPLD�DQ� LQ� YLWUR� VWXG\� LQ� KLSSRFDPSDO� VOLFHV�� -&HUHE�%ORRG�)ORZ�0HWDE������������������
�����.DVLVFKNH�.��+XEHU�5��+RQJJH�/��7LPPOHU�0�5LHSH� 0:�� 3ULPDU\� K\SR[LF� WROHUDQFH� DQG

FKHPLFDO�SUHFRQGLWLRQLQJ�GXULQJ�HVWUXV�F\FOHLQ�PLFH�� 6WURNH�����������������������
�����5LHSH�0:��,QKLELWLRQ�GHV�(QHUJLHVWRIIZHFKVHOV��HLQ�SDWKRSK\VLRORJLVFKHU�0HFKDQLVPXV�PLWQHXURSURWHNWLYHP�3RWHQWLDO�GXUFK�FKHPLVFKH3UlNRQGLWLRQLHUXQJ��+DELOLWDWLRQVVFKULIW������
�����&KRSS�0��&KHQ�+��+R�./��'HUHVNL�02��%URZQ(�� +HW]HO� ):�� :HOFK� .0�� 7UDQVLHQWK\SHUWKHUPLD� SURWHFWV� DJDLQVW� VXEVHTXHQWIRUHEUDLQ� LVFKHPLF� FHOO� GDPDJH� LQ� WKH� UDW�1HXURORJ\��������������������
�����:DGD� .�� ,WR� 0�� 0L\D]DZD� 7�� .DWRK� +�1DZDVKLUR� +�� 6KLPD� .�� &KLJDVDNL� +�5HSHDWHG� K\SHUEDULF� R[\JHQ� LQGXFHVLVFKHPLF� WROHUDQFH� LQ� JHUELO� KLSSRFDPSXV�%UDLQ�5HV�����������������
�����3UDVV�� :LHJDQG�� 6FKXPDQQ� 3�� $KUHQV� 0�.DSLQ\D�.��+DUPV�&��/LDR�:��7UHQGHOHQEXUJ*�� *HUW]� .�� 0RVNRZLW]� 0$�� .QDSS� )�9LFWRURY�,9��0HJRZ�'��'LUQDJO�8��+\SHUEDULFR[\JHQDWLRQ� LQGXFHG� WROHUDQFH� DJDLQVW� IRFDOFHUHEUDO� LVFKHPLD� LQ� PLFH� LV� VWUDLQGHSHQGHQW� %UDLQ�5HV�������������������
�����6XJLQR�7��1R]HNL�.��7DNDJL�<��+DVKLPRWR�1����1LWURSURSLRQLF� DFLG� LQGXFHV� LVFKHPLFWROHUDQFH� LQ� JHUELO� KLSSRFDPSXV� LQ� YLYR�1HXURVFL�/HWW����������������
�����1DNDVH�+��+HLPDQQ�$��8UDQLVKL�5��5LHSH�0:�.HPSVNL� 2�� (DUO\�RQVHW� WROHUDQFH� LQ� UDWJOREDO� FHUHEUDO� LVFKHPLD� LQGXFHG� E\� DPLWRFKRQGULDO� LQKLELWRU�� 1HXURVFL� /HWW������������������
�����:HLK�0��%HUJN�$��,VDHY�1��5XVFKHU�.��0HJRZ'��5LHSH�0:��0HLVHO�$��9LFWRURY�,��'LUQDJO�8�,QGXFWLRQ�RI�LVFKHPLF�WROHUDQFH�LQ�UDW�FRUWLFDOQHXURQV� E\� ��1LWURSURSLRQLF� DFLG�� FKHPLFDOSUHFRQGLWLRQLQJ�������
�����YRQ�$&��7LPPOHU�0�� /XGROSK� $&��5LHSH�0:�$GHQRVLQH� UHFHSWRU� XS�UHJXODWLRQ�� LQLWLDWHGXSRQ� SUHFRQGLWLRQLQJ� EXW� QRW� XSKHOG�1HXUR5HSRUW��������������������
�����'RXHQ� $*�� $NL\DPD� .�� +RJDQ� 0-��:DQJ� )�
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'RQJ�/��&KRZ�$.��+DNLP�$��3UHFRQGLWLRQLQJZLWK�FRUWLFDO�VSUHDGLQJ�GHSUHVVLRQ�GHFUHDVHVLQWUDLVFKHPLF� FHUHEUDO� JOXWDPDWH� OHYHOV� DQGGRZQ�UHJXODWHV� H[FLWDWRU\� DPLQR� DFLGWUDQVSRUWHUV� ($$7�� DQG� ($$7�� IURP� UDWFHUHEDO� FRUWH[� SODVPD� PHPEUDQHV�� -1HXURFKHP�����������������������������
�����.DULNR� .�� +DUULV� 9$�� 5DQJHO� <�� 'XYDOO� 0(�:HOVK� )$�� (IIHFW� RI� FRUWLFDO� VSUHDGLQJGHSUHVVLRQ�RQ�WKH�OHYHOV�RI�P51$�FRGLQJ�IRUSXWDWLYH�QHXURSURWHFWLYH�SURWHLQV�LQ�UDW�EUDLQ�-� &HUHE� %ORRG� )ORZ� 0HWDE�� ������������������
�����3HUH]�3LQ]RQ� 0$�� $ORQVR� 2�� .UD\GLHK� 6�'LHWULFK�:'�� ,QGXFWLRQ� RI� WROHUDQFH� DJDLQVWWUDXPDWLF� EUDLQ� LQMXU\� E\� LVFKHPLFSUHFRQGLWLRQLQJ�� 1HXURUHSRUW��������������������
�����3HUH]�3LQ]RQ� 0$�� ;X� *3�� 'LHWULFK� :'�5RVHQWKDO�0��6LFN�7-��5DSLG�SUHFRQGLWLRQLQJSURWHFWV� UDWV� DJDLQVW� LVFKHPLF� QHXURQDOGDPDJH�DIWHU���EXW�QRW���GD\V�RI�UHSHUIXVLRQIROORZLQJ�JOREDO� FHUHEUDO� LVFKHPLD�� -�&HUHE%ORRG�)ORZ�0HWDE������������������
�����.RED\DVKL�6��+DUULV�9$��:HOVK�)$��6SUHDGLQJGHSUHVVLRQ� LQGXFHV� WROHUDQFH� RI� FRUWLFDOQHXURQV� WR� LVFKHPLD� LQ� UDW� EUDLQ�� -� &HUHE%ORRG�)ORZ�0HWDE������������������
�����'RZGHQ�-��&RUEHWW�'��,VFKHPLF�SUHFRQGLWLRQLQJLQ� ���� WR� ���PRQWK�ROG� JHUELOV�� ORQJ�WHUPVXUYLYDO� ZLWK� IXQFWLRQDO� RXWFRPH� PHDVXUHV�6WURNH��������������������
�����<DQDPRWR�+��+DVKLPRWR�1��1DJDWD� ,�� .LNXFKL+�� ,QIDUFW� WROHUDQFH� DJDLQVW� WHPSRUDU\� IRFDOLVFKHPLD� IROORZLQJ� VSUHDGLQJ� GHSUHVVLRQ� LQUDW�EUDLQ�� %UDLQ�5HV�������������������
�����&KLPRQ�*1��:RQJ 37��,VFKHPLF�WROHUDQFH�DQGOLSLG� SHUR[LGDWLRQ� LQ� WKH� EUDLQ�� 1HXURUHSRUW������������������
�����5LHSH� 0:�� .DVLVFKNH� .�� 5DXSDFK� $�$FHW\OVDOLF\OLF� DFLG� LQFUHDVHV� WROHUDQFHDJDLQVW� K\SR[LF� DQG� FKHPLFDO� K\SR[LD�6WURNH��������������������

�����%HOD\HY� /�� *LQVEHUJ� 0'�� $ORQVR� 2)�� 6LQJHU-7�� =KDR� :�� %XVWR� 5�� %LODWHUDO� LVFKHPLFWROHUDQFH� RI� UDW� KLSSRFDPSXV� LQGXFHG� E\SULRU� XQLODWHUDO� WUDQVLHQW� IRFDO� LVFKHPLD�UHODWLRQVKLS� WR� F�IRV� P51$� H[SUHVVLRQ�1HXURUHSRUW���������������
�����7DNDRND� $�� 1DNDH� ,�� 0LWVXQDPL� .�� <DEH� 7�0RULNDZD�6�� ,QXEXVKL�7��.LQRVKLWD�0��5HQDOLVFKHPLD�UHSHUIXVLRQ� UHPRWHO\� LPSURYHVP\RFDUGLDO� HQHUJ\� PHWDEROLVP� GXULQJP\RFDUGLDO�LVFKHPLD�YLD�DGHQRVLQH�UHFHSWRUVLQ� UDEELWV�� HIIHFWV� RI� �UHPRWHSUHFRQGLWLRQLQJ��� -� $P� &ROO� &DUGLRO�����������������
�����6FKRHPDNHU� 5*�� YDQ+HLMQJHQ�&/��%UDG\NLQLQPHGLDWHV� FDUGLDF� SUHFRQGLWLRQLQJ� DW� DGLVWDQFH�� $P� -� 3K\VLRO� +HDUW� &LUF� 3K\VLRO�����0D\�����������+�����+�����
�����3U]\NOHQN� .�� %DXHU� %�� 2YL]H� 0�� .ORQHU� 5$�:KLWWDNHU� 3�� 5HJLRQDO� LVFKHPLF
SUHFRQGLWLRQLQJ
� SURWHFWV� UHPRWH� YLUJLQP\RFDUGLXP� IURP� VXEVHTXHQW� VXVWDLQHGFRURQDU\� RFFOXVLRQ�� &LUFXODWLRQ�����������������
�����+DWD�.��:KLWWDNHU�3��.ORQHU�5$��3U]\NOHQN�.�%ULHI�P\RFDUGLDO�LVFKHPLD�DWWHQXDWHV�SODWHOHWWKURPERVLV�LQ�UHPRWH��GDPDJHG��DQG�VWHQRWLFFDURWLG� DUWHULHV�� &LUFXODWLRQ�� �����������������
�����YDQ+HLMQJHQ� &/�� 6FKRHPDNHU� 5*�� YDQ� +&�%UDG\NLQLQ�PHGLDWHV� FDUGLDF� SUHFRQGLWLRQLQJDW� D� GLVWDQFH�� $P� -� 3K\VLRO����������+�����+����
�����'XQFNHU�'-��9HUGRXZ�3'��(IIHFWV�RI� LVFKHPLFSUHFRQGLWLRQLQJ�� &LUFXODWLRQ�� ������������������
�����.DSDGLD�6-��7HUODWR�-6��0RVW�$6��3UHVHQFH�RID� FULWLFDO� FRURQDU\� DUWHU\� VWHQRVLV� GRHV� QRWDEROLVK� WKH� SURWHFWLYH� HIIHFW� RI� LVFKHPLFSUHFRQGLWLRQLQJ�� &LUFXODWLRQ�� ������������������
�����+DQNH\�*-��:DUORZ�&3��3URJQRVLV��3URJQRVWLFIDFWRUV�DQG�SUHGLFWLRQ�PRGHOV�RI�RXWFRPH�� LQ
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7UDQVLHQW� LVFKHPLF� DWWDFNV� RI� WKH� EUDLQ� DQGH\H��1HZ�<RUN��:%�6DXQGHUV�&R�/WG��������SS���������
�����'\NHQ�0/��&RQQHDOO\�0�� +DHUHU� $)��*RWVKDOO5$��&DODQFKLQL�35��3RVNDQ]HU�'&��3ULFH�75�6ZDQVRQ� 3'��&RRSHUDWLYH� VWXG\� RI� KRVSLWDOIUHTXHQF\� DQG� FKDUDFWHU� RI� WUDQVLHQWLVFKHPLF� DWWDFNV�� ,�� %DFNJURXQG�RUJDQL]DWLRQ�� DQG� FOLQLFDO� VXUYH\�� -$0$������������������
�����/HY\�'(��+RZ�WUDQVLHQW�DUH�WUDQVLHQW� LVFKHPLFDWWDFNV"� 1HXURORJ\������������������
�����3HVVLQ�06��'XQFDQ�*:��0RKU�-3��3RVNDQ]HU'&�� &OLQLFDO� DQG� DQJLRJUDSKLF� IHDWXUHV� RIFDURWLG�WUDQVLHQW� LVFKHPLF�DWWDFNV�� 1�(QJO�-0HG�������������������
�����+DUULVRQ� 0-�� 0DUVKDOO� -�� 7KRPDV� '-�5HOHYDQFH�RI�GXUDWLRQ�RI� WUDQVLHQW� LVFKDHPLFDWWDFNV� LQ� FDURWLG� WHUULWRU\�� %U� 0HG� -������������������
�����%RJRXVVODYVN\�-��+DFKLQVNL�9&��%RXJKQHU�'5�)R[� $-�� 9LQXHOD� )�� %DUQHWW� +-�� &OLQLFDOSUHGLFWRUV� RI� FDUGLDF� DQG� DUWHULDO� OHVLRQV� LQFDURWLG� WUDQVLHQW� LVFKHPLF� DWWDFNV�� $UFK1HXURO������������������
�����6FKQHZHLV�6�� 8UEDFK�+�� 6RO\PRVL� /�� 5LHV� )�3UHRSHUDWLYH� ULVN� DVVHVVPHQW� IRU� FDURWLGRFFOXVLRQ�E\�WUDQVFUDQLDO�'RSSOHU�XOWUDVRXQG�-�1HXURO�1HXURVXUJ�3V\FKLDWU\������������������
�����'HQQLV�0��%DPIRUG� -�� 6DQGHUFRFN�3��:DUORZ&��3URJQRVLV�RI�WUDQVLHQW�LVFKHPLF�DWWDFNV�LQWKH� 2[IRUGVKLUH� &RPPXQLW\� 6WURNH� 3URMHFW�6WURNH������������������
�����%RJRXVVODYVN\� -�� 5HJOL� )�� &HUHEUDO� LQIDUFW� LQDSSDUHQW� WUDQVLHQW� LVFKHPLF� DWWDFN�1HXURORJ\��������������������
�����(YDQV�*:��+RZDUG�*��0XUURV�.(��5RVH� /$�7RROH� -)�� &HUHEUDO� LQIDUFWLRQ� YHULILHG� E\FUDQLDO�FRPSXWHG�WRPRJUDSK\�DQG�SURJQRVLVIRU� VXUYLYDO� IROORZLQJ� WUDQVLHQW� LVFKHPLFDWWDFN�� 6WURNH������������������

�����$QRQ\PRXV3UHGLFWRUV�RI�PDMRU�YDVFXODU�HYHQWVLQ�SDWLHQWV�ZLWK�D�WUDQVLHQW�LVFKHPLF�DWWDFN�RUQRQGLVDEOLQJ� VWURNH�� 7KH� 'XWFK� 7,$� 7ULDO6WXG\�*URXS�� 6WURNH������������������
�����%KDGHOLD�5$��$QGHUVRQ�0��3RODN� -)��0DQROLR7$��%HDXFKDPS�1��.QHSSHU�/��2
/HDU\�'+�3UHYDOHQFH� DQG� DVVRFLDWLRQV� RI� 05,�GHPRQVWUDWHG� EUDLQ� LQIDUFWV� LQ� HOGHUO\VXEMHFWV�ZLWK� D� KLVWRU\� RI� WUDQVLHQW� LVFKHPLFDWWDFN� �� WKH� FDUGLRYDVFXODU� KHDOWK� VWXG\�6WURNH������������������
�����:HUGHOLQ�/��-XKOHU�0��7KH�FRXUVH� RI� WUDQVLHQWLVFKHPLF� DWWDFNV�� 1HXURORJ\�� ����������������
�����&LOOHVVHQ�-3��.DSSHOOH�/-��YDQ�6-��$OJUD�$��YDQ*-��'RHV�FHUHEUDO� LQIDUFWLRQ�DIWHU�D�SUHYLRXVZDUQLQJ�RFFXU�LQ�WKH�VDPH�YDVFXODU�WHUULWRU\"6WURNH������������������
�����'HQQLV� 06�� %DPIRUG� -0�� 6DQGHUFRFN� 3�:DUORZ�&3��$�FRPSDULVLRQ�RI�ULVN�IDFWRUV�DQGSURJQRVLV� IRU� WUDQVLHQW� LVFKHPLF�DWWDFNV�DQGPLQRU� LVFKHPLF� VWURNHV�� 7KH� 2[IRUGVKLUHFRPPXQLW\� VWURNH� SURMHFW�� 6WURNH�������������������
�����+H\PDQ�$��:LONLQVRQ�:(��+XUZLW]�%-��+D\QHV&6�� 8WOH\� &0�� 5RVDWL� 5$�� %XUFK� -*�� *RUH7%�� 5LVN� RI� LVFKHPLF� KHDUW� GLVHDVH� LQSDWLHQWV� ZLWK� 7,$�� 1HXURORJ\�� ����������������
�����:LOWHUGLQN�-/��(DVWRQ�-'��9DVFXODU�HYHQW�UDWHVLQ� SDWLHQWV� ZLWK� DWKHURVFOHURWLFFHUHEURYDVFXODU� GLVHDVH�� $UFK� 1HXURO�����������������
�����:KLVQDQW� -3�� 0RGHOLQJ� RI� ULVN� IDFWRUV� IRULVFKHPLF� VWURNH�� 7KH�:LOOLV� OHFWXUH�� 6WURNH�������������������
�����+DQNH\� *-�� 6ODWWHU\� -0�� :DUORZ� &3�� 7KHSURJQRVLV� RI� KRVSLWDO�UHIHUUHG� WUDQVLHQWLVFKDHPLF� DWWDFNV�� -� 1HXURO� 1HXURVXUJ3V\FKLDWU\������������������
�����%RJRXVVODYVN\� -�� 9DQ� 0*�� 5HJOL� )�� 7KH/DXVDQQH�6WURNH�5HJLVWU\��DQDO\VLV�RI������
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FRQVHFXWLYH�SDWLHQWV�ZLWK�ILUVW�VWURNH�� 6WURNH�������������������
�����7LPVLW� 6*�� 6DFFR� 5/�� 0RKU� -3�� )RXONHV� 0$�7DWHPLFKL� 7.��:ROI� 3$�� 3ULFH� 75�� +LHU� '%�%UDLQ� LQIDUFWLRQ� VHYHULW\� GLIIHUV� DFFRUGLQJ� WRFDUGLDF� RU� DUWHULDO� HPEROLF� VRXUFH�1HXURORJ\������������������
�����'LSSHO� ':�� .RXGVWDDO� 3-��:H� QHHG� VWURQJHUSUHGLFWRUV� RI� PDMRU� YDVFXODU� HYHQWV� LQSDWLHQWV� ZLWK� D� UHFHQW� WUDQVLHQW� LVFKHPLFDWWDFN� RU� QRQGLVDEOLQJ� VWURNH�� 6WURNH�����������������
�����:HLK� 0�� %HUJN� $�� ,VDHY� 1.�� 5XVFKHU� .�0HJRZ� '�� 5LHSH� 0�� 0HLVHO� $�� 9LFWRURY� ,9�'LUQDJO�8��,QGXFWLRQ�RI� LVFKHPLF� WROHUDQFH� LQUDW�FRUWLFDO�QHXURQV�E\����QLWURSURSLRQLF�DFLG�FKHPLFDO� SUHFRQGLWLRQLQJ�� 1HXURVFL� /HWW������������������
�����%DQNHU� *�� *RVOLQ� .�� &XOWXULQJ� QHUYH� FHOOV�&DPEULGJH��0,7�3UHVV�������
�����.RK� -<�� &KRL� ':�� 4XDQWLWDWLYH� GHWHUPLQDWLRQRI� JOXWDPDWH� PHGLDWHG� FRUWLFDO� QHXURQDOLQMXU\� LQ� FHOO� FXOWXUH� E\� ODFWDWHGHK\GURJHQDVH� HIIOX[� DVVD\�� -� 1HXURVFL0HWKRGV����������������
�����$GDPV� +3�� -U��� %HQGL[HQ� %+�� .DSSHOOH� /-�%LOOHU� -�� /RYH� %%�� *RUGRQ� '/�� 0DUVK� ((�&ODVVLILFDWLRQ� RI� VXEW\SH� RI� DFXWH� LVFKHPLFVWURNH�� 'HILQLWLRQV� IRU� XVH� LQ� D� PXOWLFHQWHUFOLQLFDO� WULDO�� 72$67�� 7ULDO� RI� 2UJ� ������ LQ$FXWH� 6WURNH� 7UHDWPHQW�� 6WURNH���������������
�����&RWH�5��+DFKLQVNL�9&��6KXUYHOO�%/��1RUULV�-:�:ROIVRQ� &�� 7KH� &DQDGLDQ� 1HXURORJLFDO6FDOH�� D� SUHOLPLQDU\� VWXG\� LQ� DFXWH� VWURNH�6WURNH������������������
�����&RWH� 5�� %DWWLVWD� 51�� :ROIVRQ� &�� %RXFKHU� -�$GDP� -�� +DFKLQVNL� 9�� 7KH� &DQDGLDQ1HXURORJLFDO� 6FDOH�� YDOLGDWLRQ� DQG� UHOLDELOLW\DVVHVVPHQW�� 1HXURORJ\������������������
�����'2OKDEHUULDJXH� /�� /LWYDQ� ,�� 0LWVLDV� 3�0DQVEDFK�++��$�UHDSSULVDO�RI� UHOLDELOLW\�DQG

YDOLGLW\� VWXGLHV� LQ� 6WURNH�� 6WURNH�������������������
�����.RXGVWDDO� 3-�� YDQ� *LMQ� -�� 6WDDO� $�'XLYHQYRRUGHQ� +-�� *HUULWVPD� -*�.UDDLMHYHOG� &/�� 'LDJQRVLV� RI� WUDQVLHQWLVFKHPLF� DWWDFNV�� LPSURYHPHQW� RILQWHUREVHUYHU� DJUHHPHQW� E\� D� FKHFN�OLVW� LQRUGLQDU\� ODQJXDJH�� 6WURNH�� ����������������
�����6SHFLDO� UHSRUW� IURP� WKH� 1DWLRQDO� ,QVWLWXWH� RI1HXURORJLFDO� 'LVRUGHUV� DQG� 6WURNH�&ODVVLILFDWLRQ�RI�FHUHEURYDVFXODU�GLVHDVHV�,,,�6WURNH������������������
�����6DFKV� /�� $QJHZDQGWH� 6WDWLVWLN�� 6SULQJHU9HUODJ�+HLGHOEHUJ�������
�����:LHJDQG�)��/LDR�:��%XVFK�&��&DVWHOO�6��.QDSS)��/LQGDXHU�8��0HJRZ�'��0HLVHO�$��5HGHW]N\$�� 5XVFKHU� .�� 7UHQGHOHQEXUJ� *�� 9LFWRURY� ,�5LHSH� 0:�� 'LHQHU� +&�� 'LUQDJO� 8�5HVSLUDWRU\� FKDLQ� LQKLELWLRQ� LQGXFHVWROHUDQFH�WR�IRFDO�FHUHEUDO�LVFKHPLD�� -�&HUHE%ORRG�)ORZ�0HWDE��������������������
�����6XJLQR�7��1R]DNL�.��7DNDJL�<��+DVKLPRWR�1����1LWURSURSLRQLF� DFLG� LQGXFHV� LVFKHPLFWROHUDQFH� LQ� JHUELO� KLSSRFDPSXV� LQ� YLYR�1HXURVFL�/HWW����������������
�����:LHJDQG� )�� /LQGDXHU� 8�� %XVFK� &�� /LDR� :�0HJRZ� '�� 'LUQDJO� 8�� 7ROHUDQFH� WR� IRFDOLVFKHPLD� LQGXFHG� E\� ��13$� LV�PHGLDWHG� E\IRUPDWLRQ� RI� UHDFWLYH� R[\JHQ� VSHFLHV�� 6RF1HXU�$EVWU���������������������DEVWUDFW�
�����3DQJ�=��*HGGHV�-:��0HFKDQLVPV�RI�FHOO�GHDWKLQGXFHG� E\� WKH� PLWRFKRQGULDO� WR[LQ� ��QLWURSURSLRQLF�DFLG��DFXWH�H[FLWRWR[LF�QHFURVLVDQG� GHOD\HG� DSRSWRVLV�� -� 1HXURVFL�������������������
�����)LQN� 6/�� +R� '<�� 6DSROVN\� 50�� (QHUJ\� DQGJOXWDPDWH� GHSHQGHQF\� RI� ��1LWURSURSLRQLFDFLG� QHXURWR[LFLW\� LQ� FXOWXUH�� ([S� 1HXURO������������������
�����%RJRXVVODYVN\� -�� YDQ� 0HOOH� *�� 5HJOL� )�� 7KH/DXVDQQH� VWURNH� UHJLVWU\�� $QDO\VLV� RI� ����
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FRQVHFXWLYH�SDWLHQWV�ZLWK�ILUVW�VWURNH�� 6WURNH�������������������
�����+DNLP� $0�� &RXOG� 7UDQVLHQW� ,VFKHPLF� $WWDFNVKDYH� D� &HUHEURSURWHFWLYH� 5ROH� "� 6WURNH�����������������
�����'DYDORV� $�� &HQGUD� (�� 7HUXHO� -�� 0DUWLQH]� 0�*HQLV� '�� 'HWHULRUDWLQJ� LVFKHPLF� VWURNH�� ULVNIDFWRUV� DQG� SURJQRVLV�� 1HXURORJ\�������������������
�����%RJRXVVODYVN\�-��'HODOR\H�%LVFKRI�$��5HJOL�)�'HODOR\H� %�� 3URORQJHG� K\SRSHUIXVLRQ� DQGHDUO\� VWURNH� DIWHU� WUDQVLHQW� LVFKHPLF� DWWDFN�6WURNH����������������
�����)HOGPDQQ� 0�� 9RWK� (�� 'UHVVOHU� '�� +HQ]H� 7�)HOJHQKDXHU�.����P7F�KH[DPHWK\OSURS\OHQHDPLQH�R[LPH�63(&7�DQG�;�UD\�&7� LQ�DFXWHFHUHEUDO�LVFKDHPLD�� -�1HXURO�������������������
�����)HUUR� -0�� )DOFDR� ,�� 5RGULJXHV� *�� &DQKDR� 3�0HOR� 73�� 2OLYHLUD� 9�� 3LQWR� $1�� &UHVSR� 0�6DOJDGR�$9��'LDJQRVLV�RI�WUDQVLHQW� LVFKHPLFDWWDFN� E\� WKH� QRQQHXURORJLVW�� $� YDOLGDWLRQVWXG\�� 6WURNH��������������������
�����.UDDLMHYHOG�&/��YDQ�*LMQ�-��6FKRXWHQ�+-��6WDDO$��,QWHUREVHUYHU�DJUHHPHQW�IRU�WKH�GLDJQRVLVRI� WUDQVLHQW� LVFKHPLF� DWWDFNV�� 6WURNH�����������������
�����<DPDPRWR�+��%RJRXVVODYVN\� -�� YDQ�0HOOH�*�'LIIHUHQW�SUHGLFWRUV�RI�QHXURORJLFDO�ZRUVHQLQJLQ� GLIIHUHQW� FDXVHV� RI� VWURNH�� $UFK� 1HXURO�����������������
�����0RQFD\R�-��GH�)*��%RJRXVVODYVN\�-��$OWLHUL�0�9DQ�0*��'R�WUDQVLHQW�LVFKHPLF�DWWDFNV�KDYHD� QHXURSURWHFWLYH� HIIHFW"� 1HXURORJ\�������������������
�����$OWLHUL� 0�� YDQ� 0HOOH� *�� %RJRXVVODYVN\� -�� 'RWUDQVLHQW�LVFKHPLF�DWWDFN�SURWHFW�IURP�VHYHUHVXEVHTXHQW� VWURNH� "� �$EVWUDFW��� 6WURNH�����������������
�����YRQ� .XPPHU� 5�� +DHPRGLOXWLRQ� EHL� ]HUHEUDOHU,VFKDHPLH�� 7KHUDSLHYHUVXFK� RKQH

JHVLFKHUWHV� SDWKRSK\VLRORJLVFKHV� .RQ]HSW�1HUYHQDU]W��������������������
�����0DUNV�03��+ROPJUHQ�(%��)R[�$-��3DWHO�6��YRQ.5�� )URHKOLFK� -�� (YDOXDWLRQ� RI� HDUO\FRPSXWHG� WRPRJUDSKLF� ILQGLQJV� LQ� DFXWHLVFKHPLF�VWURNH�� 6WURNH������������������
�����*URQG� 0�� YRQ� .5�� 6REHVN\� -�� 6FKPXOOLQJ� 6�5XGROI�-��7HUVWHJJH�.��+HLVV�:��(DUO\�[�UD\K\SRDWWHQXDWLRQ� RI� EUDLQ� SDUHQFK\PDLQGLFDWHV� H[WHQGHG� FULWLFDO� K\SRSHUIXVLRQ� LQDFXWH�VWURNH�� 6WURNH������������������
�����GHO=RSSR� *-�� YRQ.XPPHU� 5�� +DPDQQ� *)�,VFKDHPLF� GDPDJH� RI� EUDLQ� PLFURYHVVHOV�LQKHUHQW� ULVNV� IRU� WKURPERO\WLF� WUHDWPHQW� LQVWURNH�� -� 1HXURO� 1HXURVXUJ� 3V\FKLDWU\�������������
�����.ORQHU� 5$��6KRRN� 7�� 3U]\NOHQN� .�� 'DYLV� 9*�-XQLR�/��0DWWKHZV�59��%XUVWHLQ�6��*LEVRQ�0�3RROH� :.�� &DQQRQ� &3�� 3UHYLRXV� DQJLQDDOWHUV�LQ�KRVSLWDO�RXWFRPH�LQ�7,0,����$�FOLQLFDOFRUUHODWH� WR� SUHFRQGLWLRQLQJ"� &LUFXODWLRQ���������������
�����6DYHU� -/�� -RKQVWRQ� .&�� +RPHU� '�� :LW\N� 5�.RURVKHW]� :�� 7UXVNRZVNL� //�� +DOH\� (&�,QIDUFW� YROXPH� DV� D� VXUURJDWH� RU� DX[LOLDU\RXWFRPH�PHDVXUH� LQ� LVFKHPLF�VWURNH�FOLQLFDOWULDOV��7KH�5$177$6�,QYHVWLJDWRUV�� 6WURNH�����������������
�����*URVV�&(��%HGQDU�00��/HZ�60��)ORUPDQ�-(�.RKXW� --�� 3UHRSHUDWLYH� YROXPH� H[SDQVLRQLPSURYHV� WROHUDQFH� WR� FDURWLG� DUWHU\� FURVV�FODPSLQJ� GXULQJ� HQGDUWHUHFWRP\�1HXURVXUJHU\������������������
�����/DYLQH� 6'�� 0DVUL� /6�� /HY\� 0/�� *LDQRWWD� 6/�7HPSRUDU\� RFFOXVLRQ� RI� WKH�PLGGOH� FHUHEUDODUWHU\� LQ� LQWUDFUDQLDO�DQHXU\VP�VXUJHU\�� WLPHOLPLWDWLRQ�DQG�DGYDQWDJH�RI� EUDLQ� SURWHFWLRQ�-�1HXURVXUJ������������������
�����+HQWVFKHO� )�� 6FKUHGO� 0�� 'UHVVLQJ� +�� 6FKODI�$SQRH�6\QGURP� XQG� ]HUHEUDOH� /lVLRQHQ� �HLQH� SURVSHNWLYH� 057�6WXGLH�� )RUWVFKU1HXURO�3V\FKLDWU������������������
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�����0F(DFKHUQ� -&�� 6KDZ� &$�� 7KH� SODVWLFLW\�SDWKRORJ\� FRQWLQXXP�� GHILQLQJ� D� UROH� IRU� WKH/73� SKHQRPHQRQ�� -� 1HXURVFL� 5HV���������������
�����+DPPRQG�&��&UHSHO�9��*R]ODQ�+��%HQ�$UL�<�$QR[LF�/73�VKHGV�OLJKW�RQ�WKH�PXOWLSOH�IDFHWVRI� 10'$� UHFHSWRUV�� 7UHQGV� 1HXURVFL�����������������
�����&UDPHU�6&��&KRSS�0��5HFRYHU\� UHFDSLWXODWHVRQWRJHQ\�� 7UHQGV� 1HXURVFL�� ����������������
�����)HUQDQGH]� 07�� 1RYHOOL� $�� %DVLF� ILEUREODVWJURZWK� IDFWRU� SURWHFWV� FHUHEHOODU� QHXURQV� LQSULPDU\� FXOWXUH� IURP�10'$� DQG� QRQ�10'$UHFHSWRU�PHGLDWHG�QHXURWR[LFLW\�� )(%6�/HWW������������������
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