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� ,QOHLGLQJ��,Q������YRHUGH�712�KHW�&2)$0�RQGHU]RHN�XLW�QDDU�ZHOEHYLQGHQ�HQ�FRJQLWLHYH�IXQFWLHV� YDQ� SURHISHUVRQHQ� GLH� LQ� JHFRQWUROHHUGH� RPVWDQGLJKHGHQ� DDQ�*60�� HQ�8076�VLJQDOHQ�ZHUGHQ�EORRWJHVWHOG�>�@��(U�LV�WRHQ�RQGHU�DQGHUH�µ����HHQ�VWDWLVWLVFK�VLJQLILFDQWH� UHODWLH� JHYRQGHQ� WXVVHQ� GH� DDQZH]LJKHLG� YDQ� UDGLRIUHTXHQWH� YHOGHQ�GLH�OLMNHQ�RS�GLH�YDQ�HHQ�8076�EDVLVVWDWLRQVLJQDDO�HQ�KHW�HUYDUHQ�ZHO]LMQ�YDQ�GH�SURHISHUVRQHQ� ���¶�� =RZHO� 712� DOV� GH� *H]RQGKHLGVUDDG� UDDGGH� DDQ� RP� HHQ�UHSOLFDWLH� YDQ� KHW� 712�RQGHU]RHN� WH� ODWHQ� XLWYRHUHQ� GRRU� HHQ� RQDIKDQNHOLMNH�RQGHU]RHNVJURHS�� 'H� *H]RQGKHLGVUDDG� IRUPXOHHUGH� ERYHQGLHQ� HHQ� DDQWDO�DDQYXOOHQGH�DDQEHYHOLQJHQ�WHQ�DDQ]LHQ�YDQ�KHW�UHSOLFDWLH�RQGHU]RHN��,QPLGGHOV�LV�LQ�=ZLWVHUODQG��PHGH�PHW�ILQDQFLHULQJ�YDQ�GH�1HGHUODQGVH�RYHUKHLG�HHQ�UHSOLFDWLH�RQGHU]RHN� XLWJHYRHUG��ZDDUYDQ� GH� UHVXOWDWHQ�PHGLR� MXQL������RSHQEDDU�JHPDDNW�ZRUGHQ�>�@��'DDUQDDVW�YLQGHQ�YHUJHOLMNEDUH�RQGHU]RHNHQ�SODDWV�LQ�'HQHPDUNHQ�>�@�HQ�KHW�9HUHQLJG�.RQLQNULMN�>�@���'H� 1HGHUODQGVH� RYHUKHLG� EHUHLGW� KDDU� UHDFWLH� YRRU� RS� GH� UHVXOWDWHQ� YDQ� KHW�=ZLWVHUVH� RQGHU]RHN�� 'DDUWRH� KHHIW� KHW� 0LQLVWHULH� YDQ� 9520� DDQ� 5,90� GH�YROJHQGH�GULH�YUDJHQ�JHVWHOG��� =LMQ�GH�DDQEHYHOLQJHQ�YDQ�GH�*H]RQGKHLGVUDDG�PHW�EHWUHNNLQJ�WRW�KHW�XLW�WH�YRHUHQ�UHSOLFDWLHRQGHU]RHN�RSJHYROJG"�� =LMQ�GH�JHEUXLNWH�PHWKRGHQ�YRRU�GH�VWDWLVWLVFKH�DQDO\VH�JHVFKLNW"�� *HOHW�RS�ERYHQVWDDQGH�YUDJHQ��ZDW�LV�KHW�RRUGHHO�YDQ�5,90�RYHU�GH�EH�WURXZEDDUKHLG�YDQ�KHW�=ZLWVHUVH�RQGHU]RHN�LQ�YHUKRXGLQJ�WRW�KHW�712�RQGHU]RHN��PHGH�LQ�GH�FRQWH[W�YDQ�GH�LQ�GH�ZHWHQVFKDSSHOLMNH�OLWHUDWXXU�EHNHQGH�LQIRUPDWLH�PHW�EHWUHNNLQJ�WRW�HOHNWURPDJQHWLVFKH�YHOGHQ�HQ�JH]RQGKHLG"��,Q�GH�EHRRUGHOLQJ�LV�XLWJHJDDQ�YDQ�GH�YROJHQGH�GRFXPHQWHQ��� 712�UDSSRUW�XLW�������KLHUQD�DDQJHGXLG�PHW�KHW�µ712�RQGHU]RHN¶�>�@��� 5DSSRUW�YDQ�GH�FRPPLVVLH�µ(OHNWURPDJQHWLVFKH�YHOGHQ¶�YDQ�GH�*H]RQGKHLGVUDDG�XLW������>�@��� &RQFHSW�YDQ�GH�SXEOLFDWLH�YDQ�KHW�=ZLWVHUVH�RQGHU]RHN��KLHUQD�DDQJHGXLG�PHW�µKHW�DUWLNHO¶�>�@���+HW�DUWLNHO�LV�LQWHUQ�5,90�EHRRUGHHOG�GRRU�LQKRXGHOLMN�GHVNXQGLJHQ�PHW�JHGHJHQ�NHQQLV� YDQ� HOHNWURPDJQHWLVFKH� YHOGHQ�� HSLGHPLRORJLVFK� RQGHU]RHN�� YUDJHQOLMVW�RQGHU]RHN� QDDU� ZHOEHYLQGHQ� HQ� PHGLFDOO\� XQH[SODLQHG� SK\VLFDO� V\PSWRPV��0836���HQ�VWDWLVWLHN��'RRU�GH�JHULQJH�EHVFKLNEDUH�WLMG�HQ�KHW�RQWEUHNHQ�YDQ�HHQ�YROOHGLJ�UDSSRUW�PHW�GHWDLOLQIRUPDWLH�PRHW�GH�LQIRUPDWLH�LQ�GLW�EULHIUDSSRUW�ZRUGHQ�JH]LHQ�DOV�HHQ�HHUVWH�EHRRUGHOLQJ�YDQ�KHW�=ZLWVHUVH�RQGHU]RHN��
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�
� 'H�DDQEHYHOLQJHQ�YDQ�GH�*H]RQGKHLGVUDDG��9ROJHQV� GH� FRPPLVVLH� YDQ� GH�*H]RQGKHLGVUDDG�ZDUHQ� HU� JRHGH� UHGHQHQ� RP�KHW�712�RQGHU]RHN�WH�UHSOLFHUHQ��$OV�EHODQJULMNVWH�UHGHQ�QRHPW�]LM�µ�����GDW��YDQZHJH�GH� JURRWVFKDOLJH� EORRWVWHOOLQJ�� GH� UHVXOWDWHQ� YDQ� EHODQJ� NXQQHQ� ]LMQ� YRRU� GH�YRONVJH]RQGKHLG�� ���¶� +HW� 712�RQGHU]RHN� LV� YROJHQV� KDDU� µ���� HHQ� HHUVWH��H[SORUHUHQG� RQGHU]RHN� RS� GLW� JHELHG� HQ� LV� ERYHQGLHQ� RQGHUKHYLJ� DDQ� GH�VWDWLVWLVFKH�RQ]HNHUKHGHQ�GLH�H[SHULPHQWHHO�RQGHU]RHN�HLJHQ�]LMQ�����¶���'H� FRPPLVVLH� VWHOW� HHQ� DDQWDO� YRRUZDDUGHQ� DDQ� HHQ� UHSOLFDWLHRQGHU]RHN�� 3HU�YRRUZDDUGH� LV� LQ� KHW� RQGHUVWDDQGH� RYHU]LFKW� DDQJHJHYHQ� RI� KHW� =ZLWVHUVH�RQGHU]RHN�DDQ�GH]H�YRRUZDDUGH�YROGRHW��� � µ����(HQ�UHSOLFDWLHRQGHU]RHN�]RX�PRHWHQ�ZRUGHQ�XLWJHYRHUG�GRRU�YDQ�712�RQDIKDQNHOLMNH�RQGHU]RHNHUV��LQ�GH]HOIGH�EORRWVWHOOLQJVVLWXDWLH�DOV�KHW�712�RQGHU]RHN�����¶��

'H�=ZLWVHUVH�RQGHU]RHNHUV�]LMQ�RQDIKDQNHOLMN�YDQ�712��'H�RQGHU]RHNV�OHLGHU�YDQ�KHW�712�RQGHU]RHN��3URI��'U��3��=ZDPERUQ��KHHIW�GHHOJHQRPHQ�LQ�KHW�VFLHQWLILF�H[SHUW�SDQHO�GDW�DOOHHQ�LQ�GH�GHVLJQ�IDVH�ELM�KHW�RQGHU]RHN�EHWURNNHQ�ZDV��]LH�$FNQRZOHGJPHQWV�LQ�KHW�DUWLNHO����,Q�KHW�=ZLWVHUVH�RQGHU]RHN�LV�JHNR]HQ�YRRU�HHQ�EORRWVWHOOLQJVVLWXDWLH�GLH�]R�JRHG�PRJHOLMN�RYHUHHQNRPW�PHW�GH�LQ�KHW�712�RQGHU]RHN�JHKDQWHHUGH�VLPXODWLH�YDQ�GH�8076�EORRWVWHOOLQJ��(U�LV�]HHU�]RUJYXOGLJ�DDQGDFKW�EH�VWHHG�DDQ�GH�RS]HW�YDQ�GH�H[SHULPHQWHOH�RSVWHOOLQJ�RP�GH�YHUJHOLMNEDDUKHLG�PHW�GH�GRRU�712�JHKDQWHHUGH�EORRWVWHOOLQJ�WH�ZDDUERUJHQ��'LW�EHWUHIW�RQGHUPHHU��KHW�JHEUXLN�YDQ�5)�DEVRUEHUV� GH�RSVWHOOLQJ�YDQ�GH�DQWHQQH�WHQ�RS]LFKWH�YDQ�GH�SURHISHUVRRQ��GH�JHEUXLNWH�SRODULVDWLH�HQ�GH�JROIYRUP�YDQ�KHW�8076�VLJQDDO��(U�]LMQ�TXD�EORRWVWHOOLQJVVLWXDWLH�HQNHOH�NOHLQH�YHUVFKLOOHQ��GH�DIPHWLQJHQ�YDQ�GH�EORRWVWHOOLQJVUXLPWH�ZDUHQ�LQ�KHW�=ZLWVHUVH�RQGHU]RHN�NOHLQHU�HQ�GH�NDPHU�ZDV�DDQ�ppQ�]LMGH�RSHQ��WHUZLMO�ELM�712�GH�UXLPWH�JURWHU�HQ�JHKHHO�JHVORWHQ�ZDV��'H�JHEUXLNWH�DQWHQQH�ZDV�ELM�712�JURWHU�GDQ�LQ�=ZLWVHUODQG��%HLGH�YHUVFKLOOHQ�NXQQHQ�YRRUDO�YRRU�GH�HOHNWURJHYRHOLJH�SURHISHUVRQHQ�DOV�PHHU�RI�PLQGHU�EHGUHLJHQG�ZRUGHQ�HUYDUHQ��(FKWHU��ELM�HHQ�JHUDQGRPLVHHUGH��GXEEHO�EOLQGH�RQGHU]RHNVRS]HW�LV�KHW�RQZDDUVFKLMQOLMN�GDW�GH]H�YHUVFKLOOHQ�GH�UHVXOWDWHQ�KHEEHQ�EHwQYORHG���,Q�KHW�712�RQGHU]RHN�KHHIW�HONH�SURHISHUVRRQ�DOOH�EORRWVWHOOLQJVVLWXDWLHV�RS�ppQ�GDJ�RQGHUJDDQ��,Q�KHW�=ZLWVHUVH�RQGHU]RHN�LV�JHNR]HQ�YRRU�HHQ�SHULRGH�YDQ�HHQ�ZHHN�WXVVHQ�GH�YHUVFKLOOHQGH�EORRWVWHOOLQJVVLWXDWLHV��RP�RYHUVSUDDN�HIIHFWHQ��FDUU\�RYHU� XLW�WH�VOXLWHQ��'H�PRJHOLMNKHLG�EHVWDDW�GDW�WXVVHQ�GH�YHUVFKLOOHQGH�ZHNHQ�PHHU�YDULDELOLWHLW�LQ�ZHOEHYLQGHQ�RQWVWDDW���'H�EORRWVWHOOLQJVYHUGHOLQJ�RYHU�GH�SURHISHUVRRQ�LV�LQ�KHW�=ZLWVHUVH�RQGHU�]RHN�XQLIRUPHU�GDQ�LQ�KHW�712�RQGHU]RHN��,Q�KHW�=ZLWVHUVH�RQGHU]RHN�LV�QDDVW�HHQ�EORRWVWHOOLQJ�YDQ���9�P��RYHUHHQNRPHQG�PHW�GH�EORRWVWHOOLQJ�ELM�KHW�712�RQGHU]RHN��RRN�HHQ�H[WUD�EORRWVWHOOLQJVQLYHDX�WRHJHYRHJG�YDQ�
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���9�P��'LW�PDDNW�KHW�PRJHOLMN�RP�WH�]LHQ�RI�HU�GRVLVDIKDQNHOLMNKHLG�RSWUHHGW���� µ����%HSHUNWH�WHFKQLVFKH�YHUEHWHULQJHQ�LQ�GH�RQGHU]RHNVRS]HW�]LMQ�DFFHSWDEHO�HQ�]HOIV�ZHQVHOLMN��]RDOV�KHW�RSQHPHQ�YDQ�PHHU�SURHISHUVRQHQ�HQ�KHW�FRQWUROHUHQ�RI�KHW�YHOG�RS�HHQ�RI�DQGHUH�ZLM]H�GRRU�GH�SURHISHUVRQHQ�NDQ�ZRUGHQ�ZDDUJHQRPHQ�����¶��
(U�]LMQ�PHHU�SURHISHUVRQHQ�RSJHQRPHQ������WHJHQRYHU����SURHISHUVRQHQ�LQ�KHW�712�RQGHU]RHN�����YV�����YRRU�GH�HOHNWURJHYRHOLJH�HQ����YV�����YRRU�GH�QLHW�HOHNWURJHYRHOLJH�SURHISHUVRQHQ����2RN�LV�LQ�KHW�=ZLWVHUVH�RQGHU]RHN�DDQ�GH�SURHISHUVRQHQ�JHYUDDJG�RP�GH�HUYDUHQ�YHOGVWHUNWH�RS�HHQ�YLVXHOH��DQDORJH�VFKDDO�DDQ�WH�JHYHQ���� µ����'H�FRPPLVVLH�EHYHHOW�DDQ�RP�GH]HOIGH�YUDJHQOLMVW�WH�JHEUXLNHQ�DOV�LQ�KHW�712�RQGHU]RHN��RP�HHQ�JRHGH�YHUJHOLMNLQJ�PHW�KHW�RULJLQHOH�RQGHU]RHN�WH�NXQQHQ�PDNHQ�����¶��
'H�=ZLWVHUV�KHEEHQ�QDDVW�KXQ�HLJHQ�JHNR]HQ�YUDJHQOLMVWHQ�RRN�GH��YHUWDDOGH��YUDJHQOLMVW�XLW�KHW�712�RQGHU]RHN��712�4��JHEUXLNW���� µ����7HJHOLMNHUWLMG�]RX�RRN�HHQ�JHYDOLGHHUG�PHHWLQVWUXPHQW�YRRU�KHW�EHSDOHQ�YDQ�GH�PDWH�YDQ�ZHOEHYLQGHQ�PRHWHQ�ZRUGHQ�JHEUXLNW�����¶��
'H�=ZLWVHUV�JHEUXLNWHQ�GH�6KRUW�4XHVWLRQQDLUH�RQ�&XUUHQW�'LVSRVLWLRQ��4&'��RP�KHW�VXEMHFWLHYH�ZHOEHYLQGHQ�LQ�NRUWH�WHVW�KHUWHVW�LQWHUYDOOHQ�WH�PHWHQ��2RN�JHEUXLNWHQ�]H�HHQ�]HOI�RQWZRUSHQ�4XHVWLRQQDLUH�WR�LQFOXGH�
2WKHU�)DFWRUV��42)��ZDDUYDQ�GH�RQGHU]RHNHUV�PHOGHQ��µSRWHQWLDOO\�UHODWHG�
WR�ZHOO�EHLQJ¶��7HQ�VORWWH�JHEUXLNWHQ�]H�HHQ�ZHHN�YRRU�KHW�HHUVWH�HQ�HHQ�ZHHN�QD�KHW�ODDWVWH�H[SHULPHQW�GH�%HUQ�4XHVWLRQQDLUH�RQ�:HOO�EHLQJ��%4:���ZDDUPHH�ZHOEHYLQGHQ�RYHU�HQNHOH�ZHNHQ�ZHUG�JHPHWHQ��8LW�KHW�EHVWXGHUHQ�YDQ�GH�UHIHUHQWLHV�EOLMNW�GDW�KHW�RP�JHYDOLGHHUGH�YUDJHQOLMVWHQ�JDDW��RYHULJHQV�DOOHHQ�LQ�'XLWVWDOLJ�JHELHG���PHW�XLW]RQGHULQJ�YDQ�GH�42)��JHHQ�UHIHUHQWLH�JHJHYHQ����'H�4&'�LV�ZHO�EHWHU�JHVFKLNW�YRRU�PHWHQ�YDQ�NRUWH�WHUPLMQ�YHUDQGHULQJHQ�GDQ�GH�712�4��PDDU�PHHW�DQGHUH�DVSHFWHQ�YDQ�KHW�ZHOEHYLQGHQ�GDQ�GH�712�4���� µ����2YHUHHQNRPVW�LQ�GH�XLWNRPVWHQ��YDQ�YHUVFKLOOHQGH�YUDJHQOLMVWHQ��LV�GDQ�HHQ�LQGLFDWLH�YRRU�GH�YDOLGLWHLW�YDQ�GH�712�YUDJHQOLMVW�����¶��
'H�UHVXOWDWHQ�YDQ�KHW�=ZLWVHUVH�RQGHU]RHN�ODWHQ�]LHQ�GDW�HU�JHHQ�VLJQLILFDQWH�HIIHFWHQ�YDQ�EORRWVWHOOLQJ�]LMQ�RS�ZHOEHYLQGHQ�]RDOV�JHPHWHQ�PHW�GH�4&'�HQ�712�4��'H�UHVXOWDWHQ�XLW�KHW�=ZLWVHUVH�RQGHU]RHN�PHW�GH�712�4�ZLMNHQ�
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KLHUPHH�DI�YDQ�GH�EHYLQGLQJHQ�YDQ�712��'H�RS]HW�YDQ�KHW�=ZLWVHUVH�RQGHU]RHN�ODDW�HFKWHU�QLHW�WRH�RP�HHQ�YDOLGDWLH�XLW�WH�YRHUHQ�YDQ�GH�GRRU�712�JHEUXLNWH�YUDJHQOLMVW��RPGDW�GH�4&'�DQGHUH�DVSHFWHQ�YDQ�ZHOEHYLQGHQ��PHQWDOH�JH]RQGKHLGVWRHVWDQG��SRVLWLHYH�OHYHQVLQVWHOOLQJ��HWF���PHHW���� µ����'H�YUDJHQOLMVW�]RX��EHKDOYH�PHW�HHQ�YUDDJ�RYHU�KHW�ZDDUQHPHQ�YDQ�KHW�HOHNWURPDJQHWLVFKH�YHOG��RRN�NXQQHQ�ZRUGHQ�XLWJHEUHLG�PHW�HQNHOH�YUDJHQ�RYHU�YHUEHWHULQJ�YDQ�KHW�ZHOEHYLQGHQ�����¶��
,Q�KHW�=ZLWVHUVH�RQGHU]RHN�LV�GH�4&'�JHEUXLNW�ZDDUPHH�VXEMHFWLYH�ZHOO�
EHLQJ�YLD�]HV�ELSRODLUH�LWHPV�ZRUGW�JHPHWHQ��+HW�JDDW�QLHW�DOOHHQ�RP�QHJDWLHYH�HIIHFWHQ��PDDU�RRN�SRVLWLHYH��]RDOV�µRQWVSDQQHQ¶�HQ�µEHKDDJOLMN�DDQJHQDDP¶���� µ����'H�FRPPLVVLH�DFKW�KHW�YDQ�EHODQJ�GDW�GH�JURHSHQ�SURHISHUVRQHQ�PHW�HQ�]RQGHU�NODFKWHQ�]RYHHO�PRJHOLMN�PHW�HONDDU�RYHUHHQNRPHQ�ZDW�EHWUHIW�OHHIWLMG��JHVODFKW�HQ�VRFLDDO�HFRQRPLVFKH�VWDWXV��]RGDW�HHQ�RQGHUOLQJH�YHUJHOLMNLQJ�YDQ�EHLGH�JURHSHQ�PRJHOLMN�LV�����¶��
,Q�KHW�=ZLWVHUVH�RQGHU]RHN�LV�GH�RYHUHHQNRPVW�LQ�OHHIWLMGVFDWHJRULH��JHVODFKW�HQ�ZRRQJHELHG��VWDG�RI�SODWWHODQG��WXVVHQ�GH�JURHS�HOHNWURJHYRHOLJH�HQ�GH�JURHS�QLHW�HOHNWURJHYRHOLJH�SURHISHUVRQHQ�JHUHDOLVHHUG��%RYHQGLHQ�LV�ELM�HONH�HOHNWURJHYRHOLJH�SURHISHUVRRQ�ppQ�QLHW�HOHNWURJHYRHOLJH�SURHISHUVRRQ�JH]RFKW�PHW�RYHUHHQNRPHQGH�OHHIWLMGVFDWHJRULH��JHVODFKW��ZRRQJHELHG�HQ�
ERG\�PDVV�LQGH[�� ��RS���PDWFK����(U�LV�QLHW�VSHFLILHN�JHNHNHQ�QDDU�HHQ�PDWFKLQJ�RS�VRFLDDO�HFRQRPLVFKH�VWDWXV���� µ����2S�EDVLV�YDQ�KHW�712�RQGHU]RHN�NDQ�GH�RQGHU]RHNVK\SRWKHVH�YRRU�KHW�UHSOLFDWLHRQGHU]RHN�JHGHWDLOOHHUG�ZRUGHQ�JHIRUPXOHHUG�HQ�YHUYROJHQV�ZRUGHQ�JHWRHWVW�PHW�JHEUXLNPDNLQJ�YDQ�HHQ�YRRUDI�LQ�KHW�RQGHU]RHNV�SURWRFRO�YDVWJHOHJGH�VWDWLVWLVFKH�SURFHGXUH�����¶��
'H�RQGHU]RHNVK\SRWKHVH�OXLGGH�LQ�KHW�712�RQGHU]RHN�GDW�HU�JHHQ�VWDWLV�WLVFK�VLJQLILFDQW�YHUVFKLO�LQ�ZHOEHYLQGHQ�HQ�XLWYRHULQJ�YDQ�FRJQLWLHYH�WHVWV�EHVWDDW�WXVVHQ�GH�VLWXDWLH�YDQ�ZHO�HQ�QLHW�EORRWJHVWHOG�]LMQ��,Q�KHW�=ZLWVHUVH�RQGHU]RHN�ZRUGW�GH�RQGHU]RHNVK\SRWKHVH�DOV�YROJW�YHUZRRUG��DDQ�KHW�HLQGH�YDQ�GH�,QWURGXFWLRQ���µ����%DVHG�RQ�WKH�UHVXOWV�UHSRUWHG�E\�=ZDPERUQ�HW�DO��
��������ZH�K\SRWKHVL]HG�WKDW�H[SRVXUH�WR�8076�OLNH�UDGLDWLRQ�ZRXOG�
DWWHQXDWH�VXEMHFWLYH�ZHOO�EHLQJ�LQ�ERWK�VHQVLWLYH�DQG�QRQ�VHQVLWLYH�VXEMHFWV��
SRVVLEO\�LQ�D�GRVH�GHSHQGHQW�PDQQHU��EXW�ZRXOG�QRW�DIIHFW�FRJQLWLYH�SHU�
IRUPDQFH�����¶��,Q�GH�XLWJHYRHUGH�VWDWLVWLVFKH�WRHWVHQ�ZRUGW�HFKWHU�XLWJHJDDQ�YDQ�HHQ�RQGHU]RHNVK\SRWKHVH�GDW�HU�JHHQ�HIIHFW�LV��]RZHO�LQ�ZHOEHYLQGHQ�DOV�LQ�FRJQLWLHYH�WHVWHQ�QHW�DOV�ELM�KHW�RRUVSURQNHOLMNH�712�RQGHU]RHN��'RRU�GH�ZLM]H�YDQ�SUHVHQWDWLH�YDQ�GH�=ZLWVHUVH�JHJHYHQV�NDQ�HFKWHU�QLHW�JHWRHWVW�ZRUGHQ�RI�GH�UHVXOWDWHQ�YDQ�GH�712�UHVXOWDWHQ�DIZLMNHQ��+HW�JHJHYHQ�GDW�GH�
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=ZLWVHUVH�UHVXOWDWHQ�QLHW�HQ�GH�712�UHVXOWDWHQ�ZHO�VLJQLILFDQW�YDQ�GH�QXO�K\SRWKHVH�DIZLMNHQ��KRHIW�QDPHOLMN�QLHW�WH�EHWHNHQHQ�GDW�GH�=ZLWVHUVH�UHVXOWDWHQ�VLJQLILFDQW�YHUVFKLOOHQ�YDQ�GH�712�UHVXOWDWHQ��'RRU�JHEUHN�DDQ�GHWDLO�LQ�UHVXOWDWHQ�NDQ�KLHURYHU�HFKWHU�JHHQ�XLWVSUDDN�ZRUGHQ�JHGDDQ���
� 6WDWLVWLVFKH�DQDO\VH�LQ�KHW�=ZLWVHUVH�RQGHU]RHN��+HW� =ZLWVHUVH� RQGHU]RHN� LV� HHQ� JRHG� RSJH]HW� RQGHU]RHN� PHW� HHQ� KHOGHU� YDQ�WHYRUHQ�RSJHVWHOG�H[SHULPHQWHHO�HQ�GDWD�DQDO\VH�SURWRFRO�GDW�GH�MXLVWH�VWDWLVWLVFKH�DQDO\VHV�JHEUXLNW�LQ�UHODWLH�WRW�GH�JHNR]HQ�RS]HW�HQ�KHW�VRRUW�JHJHYHQV��%HODQJULMNH�DVSHFWHQ�]LMQ�GDDUELM��� +HW�JHKDQWHHUGH�RQGHU]RHNVSURWRFRO��GXEEHO�EOLQG��JHUDQGRPLVHHUG�JHEDODQFHHUG�IDFWRULHHO��JDUDQGHHUW�GDW�GH�SURHISHUVRQHQ�HQ�RQGHU]RHNHUV�ELM�KHW�XLWYRHUHQ�YDQ�GH�WHVWV�HQ�WRHWVHQ�KHW�EORRWVWHOOLQJVQLYHDX�QLHW�NHQQHQ�HQ�GDW�GH�HIIHFWHQ�YDQ�YHUVFKLOOHQGH�EORRWVWHOOLQJVQLYHDXV�]R�QDXZNHXULJ�PRJHOLMN�NXQQHQ�ZRUGHQ�JHVFKDW��=R�NDQ�GRRU�GH�JHNR]HQ�RS]HW�ELMYRRUEHHOG�PHW�OHHUHIIHFWHQ�YDQZHJH�KHUKDDOG�WRHWVHQ�LQ�RSHHQYROJHQGH�EORRWVWHOOLQJVVHVVLHV�]R�JRHG�PRJHOLMN�UHNHQLQJ�ZRUGHQ�JHKRXGHQ��� 'H�EHLGH�JURHSHQ�]LMQ�JHPDWFKHG�RS�OHHIWLMG��SHU����MDDU���JHVODFKW�HQ�ZRRQJHELHG��VWDG�RI�SODWWHODQG���� +HW�JHEUXLNWH�OLQHDU�PL[HG�HIIHFW�PRGHO�LV�JHVFKLNW�RP�GDWD�EHKRUHQGH�ELM�GLW�RQGHU]RHNVSURWRFRO�RS�HHQ�MXLVWH�PDQLHU�WH�DQDO\VHUHQ��� 'H�PRGHODDQQDPHV�YRRU�JHEUXLN�YDQ�KHW�JHKDQWHHUGH��VWDWLVWLVFKH�PRGHO�]LMQ�JHFRQWUROHHUG��,QGLHQ�QRGLJ�LV�YDQ�HHQ�QLHW�SDUDPHWULVFKH�WRHWV�JHEUXLN�JHPDDNW��� +HW�KHUKDDOG�WHVWHQ�RS�EDVLV�YDQ�YHHO�YHUVFKLOOHQGH�HLQGSXQWHQ�YHUKRRJW�GH�NDQV�RS�HHQ�WRHYDOOLJ�RSWUHGHQG�³VLJQLILFDQW´�UHVXOWDDW��]RQGHU�GDW�HU�VSUDNH�KRHIW�WH�]LMQ�YDQ�HHQ�ZHUNHOLMN�HIIHFW��'H�RQGHU]RHNHUV�PHOGHQ�DI]RQGHUOLMNH�VLJQLILFDQWH�UHVXOWDWHQ�YRRU�WZHH�YDQ�GH�FRJQLWLHYH�WRHWVHQ�HQ�PDNHQ��PHGH�JHEUXLNPDNHQG�YDQ�HHQ�PXOWLSOH�HQGSRLQW�DQDO\VLV� DDQQHPHOLMN�GDW�GH]H�VFKLMQEDUH�VLJQLILFDQWLH�KHHO�JRHG�RS�WRHYDO�NDQ�EHUXVWHQ���+HW�=ZLWVHUVH�RQGHU]RHN�RPYDW�UHVXOWDWHQ�YDQ����]HOIEHQRHPGH�HOHNWURJHYRHOLJH�SURHISHUVRQHQ� HQ� ��� QLHW�HOHNWURJHYRHOLJH� SHUVRQHQ�� GLH� YROGHGHQ� DDQ� VWUHQJH�GHHOQDPH��HQ�XLWVOXLWLQJVFULWHULD��'H� WRWDOH�RQGHU]RHNVJURHS� LV�GDDUPHH�GXLGHOLMN�JURWHU� HQ� KRPRJHQHU� GDQ� LQ� KHW� 712�RQGHU]RHN�PHW� ��� SHUVRQHQ� LQ� HON� YDQ� GH�WZHH� JURHSHQ�� ,Q� SULQFLSH� ]RUJHQ� GH� EHWHU� JHPDWFKWH� HQ� JURWHUH� JURHSHQ� LQ� KHW�=ZLWVHUVH� RQGHU]RHN� YRRU� HHQ� JURWHUH� VWDWLVWLVFKH� ]HJJLQJVNUDFKW�� (FKWHU�� RP�DIGRHQGH� UHNHQLQJ� WH� KRXGHQ� PHW� HHQ� QHJHQWDO� JHQRHPGH� PRJHOLMN� VWRUHQGH�YDULDEHOHQ��FRQIRXQGHUV�]RDOV��NZDOLWHLW�YDQ�VODSHQ��FDIHwQH��HQ�PHGLFLMQJHEUXLN��OLMNHQ�GH�JURHSHQ� WRFK�QRJ�NOHLQ��:HOOLFKW�GDW�KHW�HIIHFW�YDQ�GH�PHHVWH�YDQ�GH]H�JHQRHPGH� FRQIRXQGHUV� JHULQJ� EOLMNW�� DDQJH]LHQ�GH� DQDO\VH�QD� FRUUHFWLH�YRRU� DOOH�EHVFKRXZGH� FRQIRXQGHUV� JHHQ� VLJQLILFDQW� YHUVFKLO� RSOHYHUW� WHQ� RS]LFKWH� YDQ� GH�DQDO\VH�ZDDULQ�DOOHHQ�PHW�GH�VHVVLHYROJRUGH�UHNHQLQJ�ZRUGW�JHKRXGHQ���'H� FRQFOXVLH� GDW� JHHQ� VLJQLILFDQW� HIIHFW� RS� ZHOEHYLQGHQ� ZRUGW� JHYRQGHQ�� YROJW�KHOGHU� XLW� GH� JHSUHVHQWHHUGH� GDWD� YRRU� DOOH� WRHJHSDVWH� WRHWVHQ� LQ� KHW� =ZLWVHUVH�RQGHU]RHN��GXV�RRN�YRRU�GH�712�4��'LW�UHVXOWDDW�ZLMNW�DI�YDQ�KHW�UHVXOWDDW�LQ�KHW�712�RQGHU]RHN��'H� DIZLMNHQGH� UHVXOWDWHQ� YDQ�KHW�=ZLWVHUVH�RQGHU]RHN�HQ�712�
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UDSSRUWDJH�]LMQ�QLHW�UHFKWVWUHHNV�PHW�HONDDU�WH�YHUJHOLMNHQ��'DDUWRH�RQWEUHNHQ�LQ�GH�UDSSRUWDJHV� GH� EHQRGLJGH� GHWDLOJHJHYHQV�� (U� ZRUGHQ� DOOHHQ� JHPLGGHOGHQ� HQ� S�ZDDUGHV� LQ�KHW� DUWLNHO� JHJHYHQ�YDQ�FRQGLWLRQ� HQ� VHVVLRQ� 9RRU�HHQ�NZDQWLWDWLHYH�DQDO\VH� LV� KHW� YDQ� EHODQJ� RP� RRN� LQ]LFKW� WH� KHEEHQ� LQ� GH� ELMEHKRUHQGH�FRsIILFLsQWHQ�HQ�GH�LQYORHG�YDQ�GH�YHUVFKLOOHQGH�FRQIRXQGHUV���
� %HWURXZEDDUKHLG�YDQ�KHW�=ZLWVHUVH�RQGHU]RHN�WHQ�

RS]LFKWH�YDQ�KHW�712�RQGHU]RHN��+HW�=ZLWVHUVH�RQGHU]RHN�ERXZW�YRRUW�RS�KHW�H[SORUHUHQG�RQGHU]RHN�YDQ�712��,Q�GH�RS]HW�HQ�XLWYRHULQJ�LV�UHNHQLQJ�JHKRXGHQ�PHW�GH�PHHVWH�DDQEHYHOLQJHQ�YDQ�GH�*H]RQGKHLGVUDDG�� $OOHV� VDPHQJHQRPHQ� LV� HU� VSUDNH� YDQ� HHQ� YHUEHWHULQJ� YDQ� GH�RS]HW�HQ�GH�XLWYRHULQJ�YDQ�KHW�RQGHU]RHN��� 'H�EORRWVWHOOLQJVVLWXDWLH�LV�YHUJHOLMNEDDU�PHW�GLH�XLW�KHW�712�RQGHU]RHN��PDDU�WRHYRHJLQJ�YDQ�HHQ�H[WUD�GRVLV�JURHS�YHUKRRJW�GH�]HJJLQJVNUDFKW�YDQ�KHW�RQGHU]RHN��� +HW�WRWDOH�DDQWDO�SURHISHUVRQHQ�LQ�KHW�=ZLWVHUVH�RQGHU]RHN�LV�JURWHU�GDQ�LQ�KHW�712�RQGHU]RHN��� 'H�EHLGH�JURHSHQ�SURHISHUVRQHQ�]LMQ�EHWHU�JHPDWFKHG�PHW�EHWUHNNLQJ�WRW�OHHIWLMG��JHVODFKW�HQ�ZRRQJHELHG��� (U�]LMQ�H[WUD�JHJHYHQV�RYHU�PRJHOLMNH�FRQIRXQGHUV��]RDOV�PHGLFLMQJHEUXLN��PHHJHQRPHQ��� 'H�VWDWLVWLVFKH�DQDO\VHV�]LMQ�RS�HHQ�MXLVWH�ZLM]H�XLWJHYRHUG���� 9DOLGDWLH�YDQ�GH�712�4�LV�RS�EDVLV�YDQ�KHW�=ZLWVHUVH�RQGHU]RHN�QLHW�PRJHOLMN��� (U�]LMQ�QLHXZH�YHUVFKLOOHQ�LQ�RS]HW�JHwQWURGXFHHUG��EORRWVWHOOLQJ�JHGXUHQGH�HQNHOH�ZHNHQ�YHUVXV�EORRWVWHOOLQJ�RS�ppQ�GDJ��VWUHQJHUH�XLWVOXLWLQJVFULWHULD�LQ�KHW�=ZLWVHUVH�RQGHU]RHN��GLH�QLHW�]LMQ�WH�NZDQWLILFHUHQ����
� &RQFOXVLHV��'H� FRQFOXVLHV� GLH� LQ� KHW� DUWLNHO� JHWURNNHQ� ZRUGHQ�� VOXLWHQ� JRHG� DDQ� ELM� GH�JHSUHVHQWHHUGH�UHVXOWDWHQ��5,90�LV�YDQ�PHQLQJ�GDW�KHW�KLHU�JDDW�RP�HHQ�JHGHJHQ�ZHWHQVFKDSSHOLMN�RQGHU]RHN���'H�DDQEHYHOLQJHQ�YDQ�GH�*H]RQGKHLGVUDDG�]LMQ�YRRU�HHQ�EHODQJULMN�GHHO�WHU�KDUWH�JHQRPHQ�HQ�JHwPSOHPHQWHHUG��'DDU�ZDDU�GDW�QLHW�KHOHPDDO�KHW�JHYDO�LV��KHHIW�GDW�ZDDUVFKLMQOLMN�JHHQ�LQYORHG�RS�KHW�UHVXOWDDW�YDQ�KHW�=ZLWVHUVH�RQGHU]RHN��QDPHOLMN�GDW� HU� LQ� KHW� RQGHU]RHN� JHHQ� VLJQLILFDQW� HIIHFW� RS� GH� JHPHWHQ� DVSHFWHQ� YDQ�ZHOEHYLQGHQ�HQ�FRJQLWLHYH�IXQFWLHV�LV�JHYRQGHQ���$OOHV� VDPHQJHQRPHQ� LV� HU� VSUDNH� YDQ� HHQ� YHUEHWHULQJ� YDQ� GH� RS]HW� HQ� GH�XLWYRHULQJ�YDQ�KHW�RQGHU]RHN�WHQ�RS]LFKWH�YDQ�KHW�H[SORUHUHQG�712�RQGHU]RHN���9RRU�HHQ�QDXZNHXULJH��VWDWLVWLVFKH��YHUJHOLMNLQJ�YDQ�GH�UHVXOWDWHQ�PHW�KHW�712�RQGHU]RHN� LV�EHVWXGHULQJ�YDQ�HHQ�XLWJHEUHLGH� UDSSRUWDJH� �KHW� LV� RQEHNHQG�RI�GLH�QRJ� EHVFKLNEDDU� NRPW�� PHW� RQGHUOLJJHQGH� JHJHYHQV� QRRG]DNHOLMN�� +HW� LV� DDQ� WH�
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UDGHQ�RP�HHQ�PHWD�DQDO\VH�XLW�WH�YRHUHQ�PHW�EHLGH�RQGHU]RHNHQ��'H�GHWDLOV�GLH�LQ�KHW�DUWLNHO�EHVFKUHYHQ�]LMQ��ELHGHQ�RQYROGRHQGH�EDVLV�YRRU�HHQ�PHWD�DQDO\VH���
(QNHOH�NDQWWHNHQLQJHQ��,Q� GH� ODDWVWH� DOLQHD� YDQ� GH�'LVFXVVLRQ� VWDDW�� µ,Q� VXPPDU\�� ZH� IRXQG� QR� FDXVDO�
UHODWLRQVKLS� EHWZHHQ� 5)� (0)� DQG� D� GHFUHDVH� LQ� ZHOO� EHLQJ� RU� DGYHUVH� KHDOWK�
HIIHFWV�XQGHU�WKH�JLYHQ�H[SRVXUH�FRQGLWLRQV´��+HW�LV�QLHW�PRJHOLMN�RP�RS�EDVLV�YDQ�GH� UHVXOWDWHQ� YDQ� HHQ� GHUJHOLMN� RQGHU]RHN� HHQ� µFDXVDOH¶� UHODWLH� WH� RQGHU]RHNHQ��GDQZHO� DOOH� µDGYHUVH� KHDOWK� HIIHFWV¶� XLW� WH� VOXLWHQ��5,90� DFKW� GH� XLWVSUDDN� RYHU�
DGYHUVH� KHDOWK� HIIHFWV� QLHW� ]RQGHU� PHHU� WH� H[WUDSROHUHQ� EXLWHQ� GH� H[SHULPHQWHOH�ODERUDWRULXPFRQGLWLHV�HQ�EHSHUNWH�VFDOD�YDQ�JHPHWHQ�HLQGSXQWHQ��ZHOEHYLQGHQ�HQ�FRJQLWLHYH� WRHWVHQ��� =R� ]LMQ� DOOHHQ� NRUWH� WHUPLMQ� HIIHFWHQ� RQGHU]RFKW� HQ� LV� QLHW�JHNHNHQ�QDDU�HHQ�EUHGHU�VFDOD�DDQ�JH]RQGKHLGVHIIHFWHQ���
5HIHUHQWLHV��
� =ZDPERUQ�$30��6+-$�9RVVHQ��%-$0�YDQ�/HHUVXP��0$�2XZHQV�HQ�:1�0lNHO��

(IIHFWV�RI�*OREDO�&RPPXQLFDWLRQ�6\VWHP�UDGLR�IUHTXHQF\�ILHOGV�RQ�ZHOO�EHLQJ�DQG�
FRJQLWLYH�IXQFWLRQV�RI�KXPDQ�VXEMHFWV�ZLWK�DQG�ZLWKRXW�VXEMHFWLYH�FRPSODLQWV��712�
UDSSRUW�QR��)(/����&�����712��'HQ�+DDJ���������� +HW�=ZLWVHUVH�RQGHU]RHN��712�IROORZ�XS�VWXG\��(IIHFWV�RI�8076�UDGLR�IUHTXHQF\�
ILHOGV�RQ�ZHOO�EHLQJ�DQG�FRJQLWLYH�IXQFWLRQV�LQ�KXPDQ�VXEMHFWV�ZLWK�DQG�ZLWKRXW�
VXEMHFWLYH�FRPSODLQWV����KWWS���ZZZ�XQL]K�FK�SKDU�VOHHS�KDQG\�WQRVWDWHPHQWB��KWP�
JHUDDGSOHHJG����PHL��������� :HEVLWH�8QLYHUVLWHLW�$DOERUJ�
KWWS���YEQ�DDX�GN�UHVHDUFK�KHDOWKBDVSHFWVBRIBQRQBLRQLVLQJBUDGLDWLRQ��������
JHUDDGSOHHJG���MXQL�������� :HEVLWH�0RELOH�7HOHFRPPXQLFDWLRQV�DQG�+HDOWK�5HVHDUFK��07+5��
KWWS���ZZZ�PWKU�RUJ�XN�UHVHDUFKBSURMHFWV�K\SHUVHQVLWLYLW\V\PSWRPV�KWP� JHUDDGSOHHJG�
� MXQL�������� *H]RQGKHLGVUDDG��712�RQGHU]RHN�QDDU�HIIHFWHQ�YDQ�*60��HQ�8076�VLJQDOHQ�RS�
ZHOEHYLQGHQ�HQ�FRJQLWLH��'HQ�+DDJ��*H]RQGKHLGVUDDG��������SXEOLFDWLH�QU����������� 5HJHO�6-��1HJRYHWLF�6��5||VOL�0��%HUGLxDV�9��6FKXGHUHU�-��+XVV�$��/RWW�8��.XVWHU�1�
DQG�$FKHUPDQQ�3��8076�%DVH�6WDWLRQ�/LNH�([SRVXUH��:HOO�%HLQJ�DQG�&RJQLWLYH�
3HUIRUPDQFH��35(/,0,1$5<�'5$)7��&21),'(17,$/��&23<������GRRU�9520�RS�
���PHL������EHVFKLNEDDU�JHVWHOG�DDQ�5,90���


