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5,90��3RVWEXV���������%$�%LOWKRYHQ��WHOHIRRQ�������������������ID[�����������������

'LW�RQGHU]RHN�ZHUG�YHUULFKW�LQ�RSGUDFKW�HQ�WHQ�ODVWH�YDQ�GH�'LUHFWLH�YDQ�KHW�5,90�LQ�KHW
NDGHU�YDQ�SURMHFW�QU���������
7KLV�LQYHVWLJDWLRQ�KDV�EHHQ�SHUIRUPHG�LQ�RUGHU�DQG�IRU�WKH�DFFRXQW�RI�WKH�%RDUG�RI�GLUHFWRUV
RI�5,90�ZLWKLQ�WKH�IUDPHZRUN�RI�SURMHFW��������
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$EVWUDFW
2EMHFWLYH��$VVHVVPHQW�RI�WKH�SURJUDP�FRVWV��PRQHWDU\�EHQHILWV�DQG�TXDOLW\�DGMXVWHG�OLIH�\HDUV
FRQQHFWHG�WR�WKH�IROORZLQJ�YDFFLQDWLRQ�VWUDWHJLHV��YDFFLQDWLRQ�RI�LQIDQWV�DJDLQVW�LQYDVLYH
SQHXPRFRFFDO�LQIHFWLRQV�DQG�RWLWLV�PHGLD�DQG�YDFFLQDWLRQ�RI�LQIDQWV�DJDLQVW�PHQLQJRFRFFDO
LQIHFWLRQV��7KH�YDFFLQHV�WKDW�DUH�HYDOXDWHG�DUH�D���YDOHQW�FRQMXJDWHG�SQHXPRFRFFDO�YDFFLQH
DQG�WKH���YDOHQW�RXWHU�PHPEUDQH�YHVLFOH��209��PHQLQJRFRFFDO�YDFFLQH�
'DWD�	�0HWKRGV� $�GHFLVLRQ�DQDO\VLV�PRGHO�LV�DSSOLHG�ZKLFK�OLQNV�DQ�HSLGHPLRORJLFDO�PRGHO
ZLWK�HFRQRPLF�GDWD��2QO\�HIIHFWV�RI�YDFFLQDWLRQ�RQ�LQYDVLYH�LQIHFWLRQV�ZHUH�FRQVLGHUHG�LQ�WKH
DQDO\VLV��7KH�SHUVSHFWLYH�RI�WKH�VRFLHW\�ZDV�FKRVHQ�DQG�FRVWV�DQG�HIIHFWV�ZHUH�GLVFRXQWHG�DW
����,Q�WKH�EDVHOLQH�DQDO\VLV�RQO\�GLUHFW�FRVWV�ZHUH�FRQVLGHUHG��+RZHYHU��LQGLUHFW�FRVWV�ZHUH
LQFOXGHG�LQ�WKH�VHQVLWLYLW\�DQDO\VLV��7KH�FRVW�HIIHFWLYHQHVV�DQDO\VHV�FRUUHVSRQG�WR�WKH�'XWFK
JXLGHOLQHV�IRU�IDUPDFRHFRQRPLF�UHVHDUFK��7KH�FRVW�HIIHFWLYHQHVV�UDWLRV�DUH�H[SUHVVHG�LQ�FRVWV
SHU�TXDOLW\�DGMXVWHG�OLIH�\HDUV��4$/<��JDLQHG�
5HVXOWV��3QHXPRFRFFDO�YDFFLQDWLRQ�UHQGHUV�����4$/<�SHU�\HDU��0HQLQJRFRFFDO�YDFFLQDWLRQ
\LHOGV�����4$/<�SHU�\HDU��:KHQ�QRW�FRUUHFWHG�IRU�TXDOLW\�RI�OLIH��SQHXPRFRFFDO�YDFFLQDWLRQ
UHQGHUV�����OLIH�\HDUV�JDLQHG��0HQLQJRFRFFDO�\LHOGV�����OLIH�\HDUV�JDLQHG��3QHXPRFRFFDO
YDFFLQDWLRQ�SUHYHQWV���GHDWKV�DQG���FDVHV�RI�VHYHUH�VHTXHODH�SHU�\HDU��0HQLQJRFRFFDO
YDFFLQDWLRQ�SUHYHQWV����GHDWKV�DQG���FDVHV�RI�VHYHUH�VHTXHODH�SHU�\HDU��3URJUDP�FRVWV�RI
SQHXPRFRFFDO�YDFFLQDWLRQ�DUH�� ������������3URJUDP�FRVWV�RI�PHQLQJRFRFFDO�YDFFLQDWLRQ
DUH�HVWLPDWHG�DV� �����������7KH�FRVW�HIIHFWLYHQHVV�UDWLRV�DUH� �������SHU�4$/<�JDLQHG�IRU
SQHXPRFRFFDO�YDFFLQDWLRQ�DQG� �������SHU�4$/<�JDLQHG�IRU�PHQLQJRFRFFDO�YDFFLQDWLRQ�
&RQFOXVLRQV��%RWK�PHQLQJRFRFFDO�DQG�SQHXPRFRFFDO�YDFFLQDWLRQV�RI�LQIDQWV�DUH�LQ�WKH
IDYRXUDEOH�FDWHJRU\��DFFRUGLQJ�WR�FDWHJRULHV�VHW�E\�WKH�,QVWLWXWH�RI�0HGLFLQH��)XUWKHU�UHVHDUFK
LV�QHFHVVDU\�WR�DVVHVV�WKH�FRVW�HIIHFWLYHQHVV�RI�SQHXPRFRFFDO�YDFFLQDWLRQ�DJDLQVW�ERWK
LQYDVLYH�DQG�QRQ�LQYDVLYH�LQIHFWLRQV�
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������'HPRJUDILH ��
������+HW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ ��
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6XPPDU\

2EMHFWLYH��$VVHVVPHQW�RI�WKH�SURJUDP�FRVWV��PRQHWDU\�EHQHILWV�DQG�TXDOLW\�DGMXVWHG�OLIH�\HDUV
FRQQHFWHG�WR�WKH�IROORZLQJ�YDFFLQDWLRQ�VWUDWHJLHV��YDFFLQDWLRQ�RI�LQIDQWV�DJDLQVW�LQYDVLYH
SQHXPRFRFFDO�LQIHFWLRQV�DQG�RWLWLV�PHGLD�DQG�YDFFLQDWLRQ�RI�LQIDQWV�DJDLQVW�PHQLQJRFRFFDO
LQIHFWLRQV��9DFFLQDWLRQ�VFKHPH�LQFOXGHV�YDFFLQDWLRQV�DW�WKH�DJH�RI�WZR��WKUHH��IRXU�DQG�HOHYHQ
PRQWKV�
7KH�YDFFLQHV�WKDW�DUH�HYDOXDWHG�DUH�D���YDOHQW�FRQMXJDWHG�SQHXPRFRFFDO�YDFFLQH�DQG�WKH���
YDOHQW�RXWHU�PHPEUDQH�YHVLFOH��209��PHQLQJRFRFFDO�YDFFLQH�
'DWD�	�0HWKRGV� $�GHFLVLRQ�DQDO\VLV�PRGHO�LV�DSSOLHG�ZKLFK�OLQNV�DQ�HSLGHPLRORJLFDO�PRGHO
ZLWK�HFRQRPLF�GDWD��(SLGHPLRORJLFDO�GDWD�IRU�ERWK�DQDO\VHV�DUH�REWDLQHG�IURP�WKH�5HIHUHQFH
ODERUDWRU\�IRU�%DFWHULDO�0HQLQJLWLV��5%0��DQG�6,*�+HDOWKFDUH�8WUHFKW��([SHUW�JURXSV�DVVHVV
XQNQRZQ�SDUDPHWHUV��$�IUDPHZRUN�PRGHO�LV�GHYHORSHG�ZKLFK�FDQ�EH�XVHG�IRU�HFRQRPLF
HYDOXDWLRQ�RI�ERWK�SQHXPRFRFFDO�DQG�PHQLQJRFRFFDO�YDFFLQH�
$OO�DQDO\VHV�DUH�SHUIRUPHG�IURP�D�VRFLHWDO�SHUVSHFWLYH��+RZHYHU��WKH�EDVHOLQH�DQDO\VLV
LQFOXGHV�RQO\�GLUHFW�FRVWV��,QGLUHFW�FRVWV�DUH�FRQVLGHUHG�LQ�WKH�VHQVLWLYLW\�DQDO\VLV�E\�DSSO\LQJ
WKH�IULFWLRQ�FRVW�PHWKRG��%RWK�IXWXUH�FRVWV�DQG�KHDOWK�HIIHFWV�DUH�GLVFRXQWHG�DW�����%DVH�\HDU
RI FRVWLQJ�LV�������9DFFLQH�FRVWV�SHU�GRVH�DUH�DVVHVVHG�DV� �����IRU�SQHXPRFRFFDO�YDFFLQH
DQG ����IRU�PHQLQJRFRFFDO�YDFFLQH��/LIH�\HDUV�JDLQHG�DUH�FRUUHFWHG�IRU�UHGXFHG�TXDOLW\�RI
OLIH��7KH�FRVW�HIIHFWLYHQHVV�UDWLRV�DUH�H[SUHVVHG�LQ�FRVWV�SHU�TXDOLW\�DGMXVWHG�OLIH�\HDUV
�4$/<��JDLQHG��7KH�FRVW�HIIHFWLYHQHVV�DQDO\VHV�FRUUHVSRQG�WR�WKH�'XWFK�JXLGHOLQHV�IRU
IDUPDFRHFRQRPLF�UHVHDUFK�
5HVXOWV��3QHXPRFRFFDO�YDFFLQDWLRQ�UHQGHUV�����4$/<�SHU�\HDU��0HQLQJRFRFFDO�YDFFLQDWLRQ
\LHOGV�����4$/<�SHU�\HDU��:KHQ�QRW�FRUUHFWHG�IRU�TXDOLW\�RI�OLIH��SQHXPRFRFFDO�YDFFLQDWLRQ
UHQGHUV�����OLIH�\HDUV�JDLQHG��0HQLQJRFRFFDO�\LHOGV�����OLIH�\HDUV�JDLQHG��3QHXPRFRFFDO
YDFFLQDWLRQ�SUHYHQWV���GHDWKV�DQG���FDVHV�RI�VHYHUH�VHTXHODH�SHU�\HDU��0HQLQJRFRFFDO
YDFFLQDWLRQ�SUHYHQWV����GHDWKV�DQG���FDVHV�RI�VHYHUH�VHTXHODH�SHU�\HDU��3URJUDP�FRVWV�RI
SQHXPRFRFFDO�YDFFLQDWLRQ�DUH�� ������������3URJUDP�FRVWV�RI�PHQLQJRFRFFDO�YDFFLQDWLRQ
DUH�HVWLPDWHG�DV� �����������7KH�FRVW�HIIHFWLYHQHVV�UDWLRV�DUH� �������SHU�4$/<�JDLQHG�IRU
SQHXPRFRFFDO�YDFFLQDWLRQ�DQG� �������SHU�4$/<�JDLQHG�IRU�PHQLQJRFRFFDO�YDFFLQDWLRQ�
&RQFOXVLRQV��%RWK�PHQLQJRFRFFDO�DQG�SQHXPRFRFFDO�YDFFLQDWLRQV�RI�LQIDQWV�DUH�LQ�WKH
IDYRXUDEOH�FDWHJRU\��DFFRUGLQJ�WR�FDWHJRULHV�VHW�E\�WKH�,QVWLWXWH�RI�0HGLFLQH�
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6DPHQYDWWLQJ

'RHO��+HW�YDVWVWHOOHQ�YDQ�GH�SURJUDPPDNRVWHQ��PRQHWDLUH�EDWHQ�HQ�³TXDOLW\�DGMXVWHG´
JHZRQQHQ�OHYHQVMDUHQ��YHUERQGHQ�DDQ�YROJHQGH�YDFFLQDWLHVWUDWHJLHsQ��YDFFLQDWLH�YDQ�MRQJH
NLQGHUHQ�PHW�HHQ�JHFRQMXJHHUG�SQHXPRNRNNHQ�YDFFLQ�HQ�YDFFLQDWLH�YDQ�MRQJH�NLQGHUHQ�PHW
HHQ�PHQLQJRNRNNHQ�%�YDFFLQ��'H�YDFFLQV�GLH�JHsYDOXHHUG�ZRUGHQ�]LMQ�HHQ���YDOHQW
JHFRQMXJHHUG�SQHXPRNRNNHQ�YDFFLQ�HQ�HHQ���YDOHQW�PHQLQJRNRNNHQ�EXLWHQPHPEUDDQHLZLW
YDFFLQ�

'DWD�	�0HWKRGH��6FHQDULRDQDO\VH�LV�XLWJHYRHUG�RP�GH�HIIHFWHQ�YDQ�YDFFLQDWLH�WH�EHSDOHQ�
(HQ�HSLGHPLRORJLVFK�PRGHO�LV�RQWZLNNHOG�HQ�JHNRSSHOG�DDQ�HFRQRPLVFKH�GDWD��9RRU�EHLGH
DQDO\VHV�LV�JHEUXLN�JHPDDNW�YDQ�HSLGHPLRORJLVFKH�GDWD�YDQ�KHW�5HIHUHQWLH�ODERUDWRULXP
%DFWHULsOH�0HQLQJLWLV��5%0��HQ�GH�6WLFKWLQJ�,QIRUPDWLH�YRRU]LHQLQJ�*H]RQGKHLGV]RUJ��6,*
=RUJLQIRUPDWLH���3DUDPHWHUV�ZDDUYDQ�JHHQ�1HGHUODQGVH�ZDDUGHQ�EHNHQG�]LMQ��]LMQ�PHW�EHKXOS
YDQ�H[SHUWV�JHVFKDW��+HW�RS�GH]H�PDQLHU�RQWZLNNHOGH�PRGHO�NDQ�JHEUXLNW�ZRUGHQ�YRRU
HFRQRPLVFKH�HYDOXDWLH�YDQ�EHLGH�YDFFLQV��,Q�GH�DQDO\VH�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�]LMQ
RRN�WRHNRPVWLJH�EDWHQ�GRRU�YRRUNRPLQJ�YDQ�RWLWLV�PHGLD�JHwQFRUSRUHHUG
$OOH�DQDO\VHV�]LMQ�JHGDDQ�YDQXLW�HHQ�PDDWVFKDSSHOLMN�SHUVSHFWLHI��,Q�GH�EDVLVDQDO\VH�ZRUGHQ
DOOHHQ�GLUHFWH�NRVWHQ�PHHJHQRPHQ��,Q�GH�JHYRHOLJKHLGVDQDO\VH�LV�HHQ�EHUHNHQLQJ�YDQ�GH
LQGLUHFWH�NRVWHQ�JHPDDNW�YROJHQV�GH�IULFWLH�NRVWHQ�PHWKRGH��=RZHO�WRHNRPVWLJH�NRVWHQ�DOV
JH]RQGKHLGVHIIHFWHQ�ZRUGHQ�YHUGLVFRQWHHUG�PHW�HHQ�SHUFHQWDJH�YDQ�����,Q�GH�EDVLVDQDO\VH
]LMQ�GH�NRVWHQ�SHU�YDFFLQGRVLV� ����YRRU�KHW�PHQLQJRNRNNHQ�YDFFLQ�HQ� �����YRRU�KHW
SQHXPRNRNNHQ�YDFFLQ��*HZRQQHQ�OHYHQVMDUHQ�DOV�JHYROJ�YDQ�LQWHUYHQWLH�]LMQ�JHFRUULJHHUG
YRRU�YHUOLHV�YDQ�NZDOLWHLW�YDQ�OHYHQ�
.RVWHQHIIHFWLYLWHLWUDWLR¶V�]LMQ�XLWJHGUXNW�LQ�NRVWHQ�SHU�4$/<���TXDOLW\�DGMXVWHG�OLIH�\HDUV��'H
VWXGLHV�]LMQ�XLWJHYRHUG�YROJHQV�GH�ULFKWOLMQHQ�YRRU�IDUPDFR�HFRQRPLVFK�RQGHU]RHN�YDQ�GH
]LHNHQIRQGVUDDG�
5HVXOWDWHQ� +HW�DDQWDO�JHZRQQHQ�4$/<�GRRU�LQWHUYHQWLH�EHGUDDJW�YRRU�KHW�SQHXPRNRNNHQ
YDFFLQ�����HQ�YRRU�KHW��PHQLQJRNRNNHQ�YDFFLQ������'RRU�SQHXPRNRNNHQ�YDFFLQDWLH�NDQ�SHU
MDDU���VWHUIJHYDOOHQ�HQ���JHYDOOHQ�YDQ�HUQVWLJ�EOLMYHQG�OHWVHO�YRRUNRPHQ�ZRUGHQ�
0HQLQJRNRNNHQ�YDFFLQDWLH�YRRUNRPW�SHU�MDDU����VWHUIJHYDOOHQ�HQ���JHYDOOHQ�YDQ�HUQVWLJ
EOLMYHQG�OHWVHO��,QGLHQ�QLHW�JHFRUULJHHUG�ZRUGW�YRRU�YHUOLHV�YDQ�NZDOLWHLW�YDQ�OHYHQ��EHGUDDJW
KHW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�SQHXPRNRNNHQ�YDFFLQDWLH������+HW�DDQWDO�JHZRQQHQ
OHYHQVMDUHQ�GRRU�PHQLQJRNRNNHQ�YDFFLQDWLH�EHGUDDJW�����
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'H�NRVWHQ�YDQ�GH�YDFFLQDWLHSURJUDPPD¶V�EHGUDJHQ� �����������SHU�MDDU�YRRU�KHW
SQHXPRNRNNHQ�YDFFLQ�HQ� ����������SHU�MDDU�YRRU�KHW�PHQLQJRNRNNHQ�YDFFLQ��'H
NRVWHQHIIHFWLYLWHLWUDWLR¶V�EHGUDJHQ�LQ�GH�EDVLVDQDO\VH� �������SHU�4$/<��YRRU�KHW
SQHXPRNRNNHQ�YDFFLQ�HQ� �������SHU�4$/<�YRRU�KHW�PHQLQJRNRNNHQ�YDFFLQ
&RQFOXVLH��=RZHO�PHQLQJRNRNNHQ�DOV�SQHXPRNRNNHQ�YDFFLQDWLH�ELM�MRQJH�NLQGHUHQ�KHHIW�HHQ�
LQ�YHUJHOLMNLQJ�PHW�JUHQVZDDUGHQ�GLH�LQ�LQWHUQDWLRQDOH�SXEOLFDWLHV�JHKDQWHHUG�ZRUGHQ�
DFFHSWDEHOH�NRVWHQHIIHFWLYLWHLWVUDWLR�
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���,QOHLGLQJ

6LQGV�GH�LQWURGXFWLH�YDQ�KHW�YDFFLQ�WHJHQ�+DHPRSKLOXV�LQIOXHQ]DH�W\SH�E��+LE���]LMQ�1HLVVHULD
PHQLQJLWLGLV�HQ 6WUHSWRFRFFXV�SQHXPRQLDH� �KLHUQD�JHQRHPG�PHQLQJRNRNNHQ�HQ
SQHXPRNRNNHQ��GH�EHODQJULMNVWH�YHURRU]DNHUV�YDQ�PHQLQJLWLV��6DPHQ�YHURRU]DNHQ�GH]H
EDFWHULsQ�PHHU�GDQ�����YDQ�DOOH�JHYDOOHQ�YDQ�EDFWHULsOH�PHQLQJLWLV��'H]H�]LHNWH�JDDW�JHSDDUG
PHW HHQ�KRJH�PRUWDOLWHLW��2YHUOHYHQGHQ�YDQ�EDFWHULsOH�PHQLQJLWLV�KHEEHQ�HHQ�JURWH�NDQV�RS
EOLMYHQGH�FRPSOLFDWLHV�]RDOV�GRRIKHLG��HSLOHSVLH��OHHUVWRRUQLVVHQ�RI�VSDVWLFLWHLW��'H�KRRJVWH
LQFLGHQWLH�YDQ�EDFWHULsOH�PHQLQJLWLV�ZRUGW�DDQJHWURIIHQ�ELM�]HHU�MRQJH�NLQGHUHQ�
'H�LQFLGHQWLH�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�LV�FLUFD���j���SHU���������LQ�ZHVWHUVH�ODQGHQ�����
,Q�RQWZLNNHOLQJVODQGHQ�ZRUGW�HHQ�LQFLGHQWLH�JHYRQGHQ�GLH�ZHO�KHW�WLHQYRXGLJH�NDQ�EHGUDJHQ�
,QIHFWLHV�YHURRU]DDNW�GRRU�PHQLQJRNRNNHQ�JDDQ�YDDN�JHSDDUG�PHW�VHSVLV��'H]H�DDQGRHQLQJHQ
ZRUGHQ VDPHQ�PHQLQJRNRNNHQ�]LHNWH�JHQRHPG��'H�MDDUOLMNVH�LQFLGHQWLH�KLHUYDQ�LQ�ZHVWHUVH
ODQGHQ�LV�RQJHYHHU���SHU��������������,Q�RQWZLNNHOLQJVODQGHQ�ZRUGW�HHQ�YHOH�PDOHQ�KRJHUH
LQFLGHQWLH�JHYRQGHQ��*URWH�HSLGHPLHsQ�]LMQ�JHHQ�XLW]RQGHULQJ���������,Q������ELMYRRUEHHOG
ZHUGHQ�LQ�KHW�GRRU�GURRJWH�JHWURIIHQ�:HVW�$IULND�PHHU�GDQ���������JHYDOOHQ�YDQ�PHQLQJLWLV
JHUDSSRUWHHUG��'H]H�HSLGHPLH�UHVXOWHHUGH�LQ�PHHU�GDQ��������GRGHQ�����
3QHXPRNRNNHQ�YHURRU]DNHQ�RQGHU�PHHU�GH�YROJHQGH�]LHNWHQ��SQHXPRQLH��PHQLQJLWLV�HQ�RWLWLV
PHGLD��'H�PHHVWH�VODFKWRIIHUV�YDQ�SQHXPRNRNNHQLQIHFWLHV�ZRUGHQ�JHYRQGHQ�ELM�MRQJH
NLQGHUHQ�HQ�RXGHUHQ��3QHXPRNRNNHQ�ZRUGHQ�LQ�1HGHUODQG�YHUDQWZRRUGHOLMN�JHKRXGHQ�YRRU
FLUFD�����YDQ�DOOH�EDFWHULsOH�SQHXPRQLHsQ������YDQ�DOOH�JHYDOOHQ�YDQ�PHQLQJLWLV�HQ�����YDQ
GH JHYDOOHQ�YDQ�EDFWHULsOH�RWLWLV�PHGLD������3QHXPRQLH�LV�GH�EHODQJULMNVWH�GRRGVRRU]DDN�RQGHU
NLQGHUHQ�LQ�GHUGH�ZHUHOG�ODQGHQ��-DDUOLMNV�RYHUOLMGHQ�RQJHYHHU���PLOMRHQ�NLQGHUHQ�MRQJHU�GDQ
YLMI�MDDU�DDQ�GH]H�DDQGRHQLQJ��2WLWLV�PHGLD�LV�GH�PHHVW�YRRUNRPHQGH�]LHNWH�ELM�MRQJH
NLQGHUHQ��2S�GH�OHHIWLMG�YDQ�WZHH�MDDU�KHHIW�LHGHU�NLQG�ZHO�HHQ�HSLVRGH�YDQ�RWLWLV�DFKWHU�GH�UXJ
�����2QGDQNV�KHW�IHLW�GDW�RWLWLV�PHGLD�JHHQ�OHYHQVEHGUHLJHQGH�DDQGRHQLQJ�LV��]LMQ�GRRU�GH�KRJH
LQFLGHQWLH�GH�NRVWHQ�YRRU�GH�PDDWVFKDSSLM�HQRUP������(U�ZRUGHQ�RS�GLW�PRPHQW���
YHUVFKLOOHQGH�W\SHQ�SQHXPRNRNNHQ�RQGHUVFKHLGHQ��YDQ�HONDDU�YHUVFKLOOHQG�LQ�GH
DQWLJHHQVWUXFWXXU�YDQ�KHW�SRO\VDFFKDULGH�NDSVHO���������3QHXPRNRNNHQ�NRPHQ�YRRU�LQ�GH
QHXV��HQ�NHHOKROWH�HQ�EHKRUHQ�WRW�GH�FRPPHQVDOH��EDFWHULsOH�IORUD��&LUFD�����YDQ�GH
1HGHUODQGVH�EHYRONLQJ�LV�GUDJHU�YDQ�GH�EDFWHULH��$OV�SQHXPRNRNNHQ�]LFK�ZHWHQ�WH�KDQGKDYHQ
WHJHQ�GH�KHHUVHQGH�LPPXQLWHLW��LV�HU�VSUDNH�YDQ�HHQ�LQIHFWLH���������3QHXPRNRNNHQLQIHFWLHV
ZRUGHQ�EHKDQGHOG�PHW�DQWLPLFURELsOH�PLGGHOHQ�]RDOV�SHQLFLOOLQH�����
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9DFFLQV�WHJHQ�SQHXPRNRNNHQ�LQIHFWLHV�EHVWDDQ�DO�HQLJH�WLMG��'LW�]LMQ�SRO\VDFFKDULGH�YDFFLQV
GLH�QLHW�RI�QDXZHOLMNV�ZHUN]DDP�]LMQ�ELM�NLQGHUHQ�MRQJHU�GDQ�WZHH�MDDU��+HW�LPPXXQV\VWHHP
YDQ�HHQ�MRQJ��NLQG�LV�QRJ�QLHW�YHU�JHQRHJ�JHULMSW�RP�JHQRHJ�DQWLOLFKDDP�UHVSRQV�WH�JHYHQ�����
(HQ�PDQLHU�RP�GH�LPPXXQUHVSRQV�YDQ�HHQ�YDFFLQ�WH�YHUKRJHQ�LV�RP�KHW�SRO\VDFFKDULGH�WH
NRSSHOHQ�DDQ�HHQ�HLZLWPROHFXXO��9DFFLQV�GLH�RS�GH]H�PDQLHU�RQWZLNNHOG�]LMQ�ZRUGHQ
FRQMXJDDWYDFFLQV�JHQRHPG��2S�GLW�PRPHQW�]LMQ�HU�GLYHUVH��JHFRQMXJHHUGH�SQHXPRNRNNHQ
YDFFLQV�LQ�RQWZLNNHOLQJ��GLH�ZHO�ZHUN]DDP�]LMQ�ELM�MRQJH�NLQGHUHQ�
0HQLQJRNRNNHQ�]LMQ�WH�RQGHUVFKHLGHQ�LQ�VHURJURHSHQ��GH�EHODQJULMNVWH�]LMQ��$��%��&�HQ�<�
'H]H�LQGHOLQJ�LQ�VHURJURHSHQ�LV�JHEDVHHUG�RS�YHUVFKLOOHQ�LQ�KHW�NDSVHOSRO\VDFFKDULGH��+HW
YHUVFKLOW�SHU�ODQG�HQ�UHJLR�ZHONH�VHURJURHS�KHW�PHHVW�YRRUNRPW��,Q�1HGHUODQG�]LMQ
PHQLQJRNRNNHQ�%�GRPLQDQW�������=R¶Q�����YDQ�DOOH�PHQLQJRNRNNHQLQIHFWLHV�LQ�1HGHUODQG
ZRUGW YHURRU]DDNW�GRRU�PHQLQJRNRNNHQ�%��2QJHYHHU�����YDQ�GH�PHQLQJRNRNNHQ�LQIHFWLHV
ZRUGHQ YHURRU]DDNW�GRRU�VHURJURHS�&�
1DDVW�GH]H�VHURJURHSHQ�LV�HU�HHQ�RQGHUVFKHLG�WH�PDNHQ�LQ�YHOH�VHURW\SHQ�HQ�VHURVXEW\SHQ�
'H]H�RQGHUYHUGHOLQJ�LQ�VHURW\SHQ�HQ�VHURVXEW\SHQ�LV�JHEDVHHUG�RS�YHUVFKLOOHQ�LQ�EXLWHQ�
PHPEUDDQHLZLWWHQ��'RRU�KHW�5,90�LV�HHQ�YDFFLQ�RQWZLNNHOG�WHJHQ�PHQLQJRNRNNHQ�%
LQIHFWLHV�������+HW�RQWZLNNHOGH�YDFFLQ�EHYDW�EXLWHQPHPEUDDQHLZLWWHQ�YDQ�]HV�YHUVFKLOOHQGH
VHURVXEW\SHQ�PHQLQJRNRNNHQ�EDFWHULsQ�HQ�LV�]RZHO�ZHUN]DDP�WHJHQ�PHQLQJRNRNNHQ�%�DOV
WHJHQ�PHQLQJRNRNNHQ�&�LQIHFWLHV��'H�HHUVWH�WHVWUHVXOWDWHQ�JHYHQ�HHQ�SRVLWLHYH�LQGLFDWLH�YRRU
EHVFKHUPLQJ�����������2S�KHW�PRPHQW�LV�PHQ�EH]LJ�PHW�GH�YHUGHUH�NOLQLVFKH�RQWZLNNHOLQJ
YDQ�GLW�YDFFLQ�

����5HVLVWHQWLH�WHJHQ�DQWLPLFURELsOH�PLGGHOHQ
'H�ODDWVWH�MDUHQ�ZRUGW�ELM�SQHXPRNRNNHQ�LQ�WRHQHPHQGH�PDWH�UHVLVWHQWLH�JHYRQGHQ�WHJHQ
DQWLPLFURELsOH�PLGGHOHQ��,Q�GH�9HUHQLJGH�6WDWHQ�ZRUGHQ�SHUFHQWDJHV�UHVLVWHQWLH�WHJHQ
SHQLFLOOLQHQ�DDQJHWURIIHQ�WRW������������������(FKWHU�RRN�WHJHQ�DQGHUH�JURHSHQ�DQWLPLFURELsOH
PLGGHOHQ�ZRUGW�LQ�WRHQHPHQGH�PDWH�UHVLVWHQWLH�DDQJHWURIIHQ�������+HW�PHUHQGHHO�YDQ�GH
PXOWLUHVLVWHQWH�SQHXPRNRNNHQ�LVRODWHQ�LV�YDQ�HHQ�EHSHUNW�DDQWDO�VHURW\SHQ��YRRUQDPHOLMN
VHURW\SHQ��������������HQ���������'LW�]LMQ�WHYHQV�GH�VHURW\SHQ�GLH�ELM�MRQJH�NLQGHUHQ�KHW�PHHVWH
YRRUNRPHQ�������2RN�ELM�PHQLQJRNRNNHQ�ZRUGW�UHVLVWHQWLH�WHJHQ�DQWLPLFURELsOH�PLGGHOHQ
JHYRQGHQ�������,Q�1HGHUODQG�LV�KHW�RQWVWDDQ�YDQ�SHQLFLOOLQH�UHVLVWHQWLH�ELM�EDFWHULsQ�HHQ�YHHO
PLQGHU�JURRW�SUREOHHP�GDQ�LQ�GH�RPULQJHQGH�ODQGHQ��'LW�NRPW�YRRUDO�RPGDW�1HGHUODQG�VLQGV
MDUHQ�HHQ�UHVWULFWLHI�DQWLELRWLFD�EHOHLG�YRHUW�������,Q�GH�WRHNRPVW�]DO�HFKWHU
SHQLFLOOLQHUHVLVWHQWLH�ELM�SQHXPRNRNNHQ�HQ�PHQLQJRNRNNHQ�RRN�LQ�1HGHUODQG�ZDDUVFKLMQOLMN
HHQ�URO�JDDQ�VSHOHQ��GRRUGDW�ELMYRRUEHHOG�UHVLVWHQWH�EDFWHULHVWDPPHQ�RYHUVODDQ�YDQ�KHW�HQH
RS KHW�DQGHUH�ODQG������������1X�DO�ZRUGW�LQ�1HGHUODQG�UHVLVWHQWLH�WHJHQ�SHQLFLOOLQH�JHYRQGHQ�
]LM�KHW�LQ�HHQ�HUJ�ODDJ�SHUFHQWDJH�������+HW�LV�GDDURP�YDQ�EHODQJ�RP�DDQGDFKW�WH�EHVWHGHQ�DDQ
LQWHUYHQWLHV�RP�SQHXPRNRNNHQ�LQIHFWLHV�WH�YRRUNRPHQ�
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����9DFFLQDWLH
(HQ�PDQLHU�RP�LQIHFWLHV�WH�YRRUNRPHQ�LV�GRRU�PLGGHO�YDQ�YDFFLQDWLH��+HW��KXLGLJH�YDFFLQ
WHJHQ�SQHXPRNRNNHQ�LQIHFWLHV�EHVWDDW�XLW�DQWLJHQHQ�YDQ����YHUVFKLOOHQGH�W\SHV�SQHXPR�
NRNNHQ��'H]H�VDPHQVWHOOLQJ�EHYDW�NDSVHOSRO\VDFFKDULGHQ�YDQ�GH�PHHVW�YRRUNRPHQGH
VHURW\SHV��+HW�YDFFLQ�LV�VLQGV������LQ�1HGHUODQG�JHUHJLVWUHHUG��+HW�ELHGW�HFKWHU�JppQ
GRHOWUHIIHQGH�EHVFKHUPLQJ�WHJHQ�RWLWLV�PHGLD�HQ�PHQLQJLWLV�ELM�MRQJH�NLQGHUHQ���������'H
LPPXXQUHVSRQV�YDQ�SRO\VDFFKDULGH�YDFFLQV�LV�7�FHO�RQDIKDQNHOLMN��'DDUGRRU�ZRUGHQ��JHHQ
JHKHXJHQFHOOHQ�JHwQGXFHHUG�GLH�QRGLJ�]LMQ�YRRU�HHQ�ERRVWHUUHVSRQV������=RDOV�LQ�GH�LQOHLGLQJ
YHUPHOG�LV��JHHIW�GLW�W\SH�YDFFLQ�RQYROGRHQGH�LPPXQLWHLW�DDQ�MRQJH�NLQGHUHQ��RXGHUHQ�HQ
SDWLsQWHQ�PHW�LPPXQRGHILFLsQWLH������(HQ�PHWKRGH�RP�HHQ�EHWHUH�DQWLOLFKDDPUHVSRQV�WH
NULMJHQ�LV�GRRU�KHW�DQWLJHQ�WH�NRSSHOHQ�DDQ�HHQ�HLZLWPROHFXXO��'LYHUVH�JHFRQMXJHHUGH
SQHXPRNRNNHQ�YDFFLQV�]LMQ�PRPHQWHHO�LQ�RQWZLNNHOLQJ����������'H]H�YDFFLQV�EOLMNHQ�ZHO�HHQ
7�FHO�DIKDQNHOLMNH�UHVSRQV�WH�LQGXFHUHQ�HQ�EHWHU�LPPXQRJHHQ�WH�]LMQ�ELM�MRQJH�NLQGHUHQ�HQ
SDWLsQWHQ�PHW�LPPXQRGHILFLsQWLH��2S�GLW�PRPHQW�ORSHQ�HU�GLYHUVH�FOLQLFDO�WULDOV�PHW�GH]H
YDFFLQV��7DEHO���JHHIW�HHQ�RYHU]LFKW�YDQ�GH�YHUVFKLOOHQGH�SQHXPRNRNNHQ�FRQMXJDDWYDFFLQV�
7DEHO����'H�YHUVFKLOOHQGH�SQHXPRNRNNHQ�FRQMXJDDW�YDFFLQV

)DEULNDQW� $DQWDO�VHURW\SHQ� 'UDJHU�HLZLW� 6HURW\SHQ�
:\HWK�/HGHUOH � &50���� ����%���9��������&�

��)����)
:\HWK�/HGHUOH � &50���� �������%��9�������&�

��)���)
06' � 0HQLQJRNRNNHQ�EXLWHQ

PHPEUDDQHLZLW
���%��9������&���)�
��)

3DVWHXU�0pULHX[ �� 7HWDQXV�WR[RwG ���������%��)��9����
��&���)���)

5,90�'XWFK
1RUGLF

� 7HWDQXV�WR[RwG �%������)���)

+HW���YDOHQWH�YDFFLQ�YDQ��:\HWK�/HGHUOH�EOLMNW�YHLOLJ�HQ�LPPXQRJHHQ�WH�]LMQ�ELM�MRQJH
NLQGHUHQ�������5HVXOWDWHQ�YDQ�HHQ�IDVH����WULDO�LQ�&DOLIRUQLs�JHYHQ�DDQ�GDW�KHW�YDFFLQ
EHVFKHUPHQG�ZHUNW�������+HW���YDOHQWH�YDFFLQ�YDQ�:\HWK�/HGHUOH�LV�GH�EDVLV�YDQ�GH�KLHU
XLWJHYRHUGH�NRVWHQHIIHFWLYLWHLWV�DQDO\VH��.($��
9DFFLQV�WHJHQ�PHQLQJRNRNNHQ�$�HQ�&�LQIHFWLHV�EHVWDDQ�DO�HQLJH�WLMG��'H]H�YDFFLQV�]LMQ�HFKWHU
QLHW�EUXLNEDDU�YRRU�GH�1HGHUODQGVH�VLWXDWLH��,Q�GH�YROJHQGH�SDUDJUDDI�]DO�KLHU�YHUGHU�RS
LQJHJDDQ�ZRUGHQ��2S�GLW�PRPHQW�ZRUGW�GRRU�KHW�5,90�HHQ���YDOHQW�PHQLQJRNRNNHQ�%
EXLWHQPHPEUDDQHLZLW�YDFFLQ�RQWZLNNHOG�
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+HW�]DO�HFKWHU�QRJ�HHQ�DDQWDO�MDDU�GXUHQ�YRRUGDW�GLW�YDFFLQ�YHUNULMJEDDU�]DO�]LMQ��'H�YROJHQGH
VHURVXEW\SHQ�]LMQ�LQ�KHW�YDFFLQ�YHUWHJHQZRRUGLJG��3���������3���F������3��������3���������
3���������HQ�3���K�����6FHQDULRDQDO\VH�LV�XLWJHYRHUG�QDDU�YDFFLQDWLH�YDQ�MRQJH�NLQGHUHQ�PHW
KHW���YDOHQWH�PHQLQJRNRNNHQ�%�EXLWHQPHPEUDDQHLZLW�YDFFLQ��'H�JHEUXLNWH�DDQQDPHV
RPWUHQW�YDFFLQZHUN]DDPKHLG�HQ�VHURW\SH�VSHFLILHNH�GHNNLQJ�]LMQ�JHEDVHHUG�RS�GH�HHUVWH
WHVWUHVXOWDWHQ�YDQ�GLW�YDFFLQ�������$DQJH]LHQ�HU�ZHLQLJ�H[DFWH�1HGHUODQGVH�JHJHYHQV�EHVWDDQ
RYHU�HSLGHPLRORJLH�HQ�]LHNWHJHUHODWHHUGH�EHKDQGHOLQJ�YDQ�LQYDVLHYH�PHQLQJRNRNNHQLQIHFWLHV
]LMQ�GRRU�HHQ�WZHHWDO�H[SHUWJURXSV�DDQQDPHV�JHPDDNW�RPWUHQW�HSLGHPLRORJLH�HQ�ZLM]H�YDQ
EHKDQGHOLQJ�YDQ�GH]H�LQIHFWLHV��8LWJDDQGH�YDQ�GH]H�DDQQDPHV�NDQ�HHQ�JRHGH�VFKDWWLQJ
JHJHYHQ�ZRUGHQ�YDQ�GH�NRVWHQHIIHFWLYLWHLW�HQ�GH��PRJHOLMNH��LQYORHG�YDQ�GH�GLYHUVH
SDUDPHWHUV�ZRUGHQ�YHUNHQG�

����(SLGHPLRORJLH�YDQ�SQHXPRNRNNHQLQIHFWLHV
=RDOV�LQ�GH�LQOHLGLQJ�UHHGV�YHUPHOG�LV��]LMQ�GH�YRRUQDDPVWH�GRRU�SQHXPRNRNNHQ�YHURRU]DDNWH
]LHNWHQ�SQHXPRQLH��PHQLQJLWLV�HQ�RWLWLV�PHGLD��'H�LQFLGHQWLHSLHN�YDQ�SQHXPRNRNNHQ
PHQLQJLWLV�LV�VHL]RHQJHERQGHQ��'H�KRRJVWH�LQFLGHQWLH�ZRUGW�LQ�GH�ZLQWHUPDDQGHQ�JHYRQGHQ�
.LQGHUHQ�MRQJHU�GDQ�ppQ�MDDU�ZRUGHQ�KHW�YDDNVW�KHW�VODFKWRIIHU�YDQ�HHQ�LQYDVLHYH
SQHXPRNRNNHQLQIHFWLH��'H�LQFLGHQWLHSLHN�OLJW�KLHUELM�LQ�1HGHUODQG�ELM�GH�OHHIWLMG�YDQ��
PDDQGHQ��'H�LQFLGHQWLH�GDDOW�QDDU�HHQ�ODDJ�QLYHDX�ELM�MRQJH�YROZDVVHQHQ�HQ�YROZDVVHQHQ�HQ
VWLMJW�YHUYROJHQV�ZHHU�LHWV�RS�KRJH�OHHIWLMG������
=RDOV�YULMZHO�DOOH�LQIHFWLH]LHNWHQ�NRPW�PHQLQJLWLV�PHHU�YRRU�ELM�PDQQHQ��9RRUDO�ELM�MRQJH
NLQGHUHQ�LV�GH�PDQ���YURXZ�UDWLR��0���9�UDWLR��KRRJ��6RPPLJHQ�VFKULMYHQ�GLW�WRH�DDQ�KHW
JURWHUH�DDQWDO�VFKHGHOIUDFWXUHQ�ELM�MRQJHQV�
(HQ�VWHUN�YHUPLQGHUGH�ZHHUVWDQG��GLH�GRRU�YHUVFKLOOHQGH�]LHNWHQ�HQ�WKHUDSLHsQ��YHURRU]DDNW
NDQ�ZRUGHQ��NDQ�HU�WRH�OHLGHQ�GDW�GH�EDFWHULH�GH�EORHG�KHUVHQEDUULqUH�SDVVHHUW�HQ�PHQLQJLWLV
YHURRU]DDNW������0HQLQJLWLV�ELM�QHRQDWHQ�NRPW�QDXZHOLMNV�YRRU��DQWLVWRIIHQ�GRRUJHJHYHQ�YLD
GH SODFHQWD�HQ�GH�PRHGHUPHON�EHVFKHUPHQ�GH�MRQJVWH�]XLJHOLQJHQ�
'H]H�LPPXQLWHLW�QHHPW��HFKWHU�LQ�GH�HHUVWH�OHYHQVPDDQGHQ�GUDVWLVFK�DI��'LW�KHHIW�DOV�JHYROJ
GDW�GH�KRHYHHOKHLG�LQYDVLHYH�LQIHFWLHV�]HHU�VWHUN�WRHQHHPW�������'H�V\PSWRPHQ�YDQ
PHQLQJLWLV�ELM�MRQJH�]XLJHOLQJHQ�]LMQ��KRRIGSLMQ��NRRUWV��GHSUHVVLHV��RYHUJHYHQ�HQ
QHNVWLMIKHLG��'H�JHYROJHQ�YDQ�PHQLQJLWLV�YHURRU]DDNW�GRRU�SQHXPRNRNNHQ�]LMQ�RYHU�KHW
DOJHPHHQ�HUQVWLJHU�GDQ�GH�JHYROJHQ�YDQ�PHQLQJLWLV�YHURRU]DDNW�GRRU�PHQLQJRNRNNHQ�RI�GH
+LE�EDFWHULH��'H�]LHNWH�KHHIW�HHQ�KRJH�PRUWDOLWHLW��,Q�GH�OLWHUDWXXU�ZRUGHQ�FLMIHUV�JHQRHPG�GLH
YDULsUHQ�WXVVHQ�GH����HQ������������������
9DDN�KHEEHQ�RYHUOHYHQGHQ�KXQ�KHOH�OHYHQ�ODVW�YDQ�FRPSOLFDWLHV��]RDOV�GRRIKHLG��HSLOHSVLH�RI
PHQWDOH�UHWDUGDWLH�����������9DQ�DOOH�JHYDOOHQ�YDQ�SQHXPRQLH�ZRUGW����WRW�����YHURRU]DDNW
GRRU LQIHFWLH�PHW�SQHXPRNRNNHQ���������
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�'H�KRRJVWH�LQFLGHQWLH�YDQ�SQHXPRNRNNHQ�LQIHFWLHV�ZRUGW�JHYRQGHQ�ELM�NLQGHUHQ�RS�GH
OHHIWLMG�YDQ����PDDQGHQ��(HQ�WZHHGH�IRUVH�LQFLGHQWLHSLHN�ZRUGW�JHYRQGHQ�ELM�RXGHUHQ�
3QHXPRQLH�LV�HHQ�YDQ�GH�PHHVW�YRRUNRPHQGH�GRRGVRRU]DNHQ�ELM�SHUVRQHQ�RXGHU�GDQ����MDDU
������%LM�SQHXPRQLH�LV�KHW�YDDN�ODVWLJ�YDVW�WH�VWHOOHQ�ZHONH�EDFWHULH�GH�YHURRU]DNHU�LV��%LM�HHQ
JURRW�DDQWDO�NLQGHUHQ�PDQLIHVWHHUW�GH�]LHNWH�]LFK�PLGGHOV�NRRUWV�HQ�EHQDXZGKHLG��+HW�NLQG
NULMJW�GDQ�PHHVWDO�HHQ�DQWLELRWLFDNXXU�HQ�ZRUGW�GRRU�GH�DUWV�QDDU�KXLV�JH]RQGHQ��]RQGHU�GDW
EHNHNHQ�ZRUGW�ZHONH�]LHNWHYHUZHNNHU�YHUDQWZRRUGHOLMN�LV�YRRU�GH�DDQGRHQLQJ��=HOIV�ELM�HHQ
HUQVWLJH�SQHXPRQLH�PHW�]LHNHQKXLVRSQDPH�LV�KHW�QRJ�VWHHGV�PRHLOLMN�RP�GH�MXLVWH�GLDJQRVH�WH
VWHOOHQ��'H�EDFWHULH�PRHW�JHNZHHNW�ZRUGHQ�YDQXLW�KHW�EORHG�RI�KHW�SOHXUDOH�YRFKW��6OHFKWV����
����YDQ�GH�SQHXPRNRNNHQ�SQHXPRQLHsQ�JDDW�JHSDDUG�PHW�HHQ�SRVLWLHYH�EORHGNZHHN��$OOHHQ
ELM�GH]H�NOHLQH�JURHS�NDQ�GXV�RS�GH]H�PDQLHU�GH�MXLVWH�GLDJQRVH�JHVWHOG�ZRUGHQ�����
(HQ�DOWHUQDWLHI�YRRU�KHW�PDNHQ�YDQ�HHQ�EORHGNZHHN�LV�KHW�PDNHQ�YDQ�HHQ�ORQJIRWR�RI�KHW
GRHQ�YDQ�VSXWXPRQGHU]RHN��+LHUELM�EHVWDDW�HFKWHU�KHW�JHYDDU�YDQ�EHVPHWWLQJ�YDQ�KHW�VSXWXP
PHW DQGHUH�EDFWHULsQ��+HW�VWHOOHQ�YDQ�HHQ�H[DFWH�GLDJQRVH�LV�LQ�VOHFKWV����WRW�����YDQ�DOOH
JHYDOOHQ�PRJHOLMN�������
3QHXPRNRNNHQ�YHURRU]DNHQ����WRW�����YDQ�DOOH�JHYDOOHQ�YDQ�RWLWLV�PHGLD�LQ�1HGHUODQG�����
8LW�HHQ�1HGHUODQGVH�VWXGLH�EOLMNW�GDW�YDQ�HHQ�FRKRUW�YDQ�NLQGHUHQ�YDQ���MDDU�PLQVWHQV����
ppQ�RI�PHHUGHUH�HSLVRGHV�YDQ�RWLWLV�PHGLD�PHW�HIIXVLH�GRRUJHPDDNW�KHHIW�YRRUGDW�KHW�NLQG�GH
OHHIWLMG�YDQ���MDDU�EHUHLNW������
9RRU�QLHW�LQYDVLHYH�DDQGRHQLQJHQ�DOV�EURQFKRSQHXPRQLH�HQ�RWLWLV�PHGLD�EHVWDDQ�JHHQ
UHJLVWUDWLHV\VWHPHQ��0HW�EHKXOS�YDQ�OLWHUDWXXU������������LV�KHW�PRJHOLMN�RP�HHQ�VFKDWWLQJ�WH
PDNHQ YDQ�KHW�PLQLPDOH�DDQWDO�JHYDOOHQ�YDQ�RWLWLV�PHGLD�LQ�1HGHUODQG�ELM�NLQGHUHQ�WXVVHQ
WZHH�HQ�YLMI�MDDU��9DQ�KHW�DDQWDO�JHYDOOHQ�YDQ�EURQFKRSQHXPRQLH�LV�HFKWHU�JHHQ�EHHOG�WH
YRUPHQ��2P�GH]H�UHGHQ�LV�EHVORWHQ�RP�GH�NRVWHQ�HIIHFWLYLWHLWVDQDO\VH�YDQ�KHW�SQHXPRNRNNHQ
YDFFLQ�WH�ULFKWHQ�RS�KHW�YRRUNRPHQ�YDQ�LQYDVLHYH�SQHXPRNRNNHQ�LQIHFWLHV�HQ�RWLWLV�PHGLD�
'H�LQ�GLW�UDSSRUW�JHSUHVHQWHHUGH�UHVXOWDWHQ�NXQQHQ�GXV�HHQ�RQGHUVFKDWWLQJ�]LMQ�YDQ�GH
ZHUNHOLMNH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�

����(SLGHPLRORJLH�YDQ�PHQLQJRNRNNHQLQIHFWLHV
,QYDVLHYH�LQIHFWLHV�YHURRU]DDNW�GRRU�PHQLQJRNRNNHQ�]LMQ��HYHQDOV�EDFWHULsOH�PHQLQJLWLV
YHURRU]DDNW�GRRU�SQHXPRNRNNHQ��VHL]RHQVJHERQGHQ�������'H�KRRJVWH�LQFLGHQWLH�ZRUGW
JHYRQGHQ�LQ�GH�ZLQWHUPDDQGHQ��'H�PHHVWH�VODFKWRIIHUV�YDOOHQ�RQGHU�MRQJH�NLQGHUHQ��'H
KRRJVWH�OHHIWLMGVSHFLILHNH�LQFLGHQWLH�ZRUGW�LQ�1HGHUODQG�GDQ�RRN�JHYRQGHQ�ELM�NLQGHUHQ�RS�GH
OHHIWLMG�YDQ����PDDQGHQ������1DDVW�GH]H�LQFLGHQWLHSLHN�LV�HU�QRJ�HHQ�NOHLQH�SLHN�ELM�NLQGHUHQ
RS GH�OHHIWLMG�YDQ����WRW����MDDU�������,Q�1HGHUODQG�ZRUGW�RQJHYHHU�����YDQ�GH�LQYDVLHYH
PHQLQJRNRNNHQLQIHFWLHV�YHURRU]DDNW�GRRU�VHURJURHS�%�PHQLQJRNRNNHQ�
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6HURJURHS�&�PHQLQJRNRNNHQ�]LMQ�YHUDQWZRRUGHOLMN�YRRU�RQJHYHHU�����YDQ�KHW�WRWDDO�DDQWDO
LQYDVLHYH�PHQLQJRNRNNHQLQIHFWLHV��
0HQLQJRNRNNHQ�$�HQ�<�ZRUGHQ�LQ�1HGHUODQG�PDDU�]HOGHQ�JHYRQGHQ���RQJHYHHU����YDQ�KHW
WRWDDO��(HQ�YDFFLQ�EHVWDDQGH�XLW�VHURJURHS�&�NDSVHOSRO\VDFFKDULGHQ�LV�GXV�QLHW�JHVFKLNW�DOV
YDFFLQ�LQ�1HGHUODQG��'LW�LQ�WHJHQVWHOOLQJ�WRW�DQGHUH�ODQGHQ�ZDDU�VHURJURHS��&�YHHO�YRRUNRPW
���������'H�PRUWDOLWHLW�YDQ�PHQLQJRNRNNHQ�PHQLQJLWLV�LV�RQJHYHHU������������������,QYDVLHYH
PHQLQJRNRNNHQLQIHFWLHV�JDDQ�HFKWHU�YDDN�JHSDDUG�PHW�VHSVLV�HQ�GH�VWHUIWH�ELM�VHSWLVFKH�VKRFN
OLJW�DDQPHUNHOLMN�KRJHU�
9DQ�GH�SDWLsQWHQ�GLH�DDQ�VHSWLVFKH�VKRFN�VWHUYHQ��RYHUOLMGW�����ELQQHQ�WZHH�GDJHQ�QD
ELQQHQNRPVW�LQ�KHW�]LHNHQKXLV�������2YHUOHYHQGHQ�YDQ�LQYDVLHYH�PHQLQJRNRNNHQLQIHFWLHV
KHEEHQ��QHW�DOV�RYHUOHYHQGHQ�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV��YDDN�ODVW�YDQ�UHVWYHUVFKLMQVHOHQ
DOV�GRRIKHLG��OHHUVWRRUQLVVHQ�HQ�HSLOHSVLH����������'RRU�GH�KRJH�LQFLGHQWLH�YDQ�VHSVLV�ELM
LQYDVLHYH�PHQLQJRNRNNHQLQIHFWLHV�]LMQ�DPSXWDWLHV�HQ�OLWWHNHQV�YHHO�YRRUNRPHQGH
UHVWYHUVFKLMQVHOHQ�����

����+HW�5LMNVYDFFLQDWLHSURJUDPPD�HQ�YDFFLQDWLH�WHJHQ�PHQLQJLWLV
+HW�5LMNVYDFFLQDWLHSURJUDPPD��593��LV�HHQ�YDFFLQDWLHSURJUDPPD�YRRU�NLQGHUHQ�WHJHQ�SROLR�
GLIWHULH��WHWDQXV��NLQNKRHVW��+LE�HQ�YDFFLQDWLHV�WHJHQ�GH�ERI��PD]HOHQ�HQ�URGH�KRQG�������'H
YDFFLQDWLHV�ZRUGHQ�JHJHYHQ�RS�GH�OHHIWLMG�YDQ���������HQ����PDDQGHQ���+HW�593�EHVWDDW�QDDVW
'H]H�YDFFLQDWLHV�RRN�QRJ�XLW�HHQ�VHULH�YDFFLQDWLHV�WHJHQ�'73��GLIWHULH��WHWDQXV�HQ�SROLR��RS�GH
OHHIWLMG�YDQ���HQ����MDDU�HQ�XLW�YDFFLQDWLHV�WHJHQ�GH�ERI��PD]HOHQ�HQ�URGH�KRQG�RS�GH�OHHIWLMG
YDQ���MDDU�
9RRU�GH�LQYRHULQJ�YDQ�+LE�YDFFLQDWLH�ELM�]XLJHOLQJHQ�ZDV�GH]H�EDFWHULH�GH�YRRUQDDPVWH
YHUZHNNHU�YDQ�EDFWHULsOH�PHQLQJLWLV��1X�ZRUGHQ�HU�QRJ�]HOGHQ�+LE�LQIHFWLHV�JHYRQGHQ�ELM
GH]H�OHHIWLMGVJURHS��'RRU�KHW�KXLGLJH�593�ZRUGHQ�GXV�DO�YHHO�JHYDOOHQ�YDQ�EDFWHULsOH
PHQLQJLWLV�YRRUNRPHQ�
$OV�YDFFLQDWLH�WHJHQ�SQHXPRNRNNHQ��HQ�PHQLQJRNRNNHQLQIHFWLHV�JHOLMN�PHW�GH�DQGHUH�593
YDFFLQDWLHV�JHJHYHQ�ZRUGW��KHHIW�GLW�YHOH�YRRUGHOHQ��'H�HIIHFWLYLWHLW�]DO�KRRJ�]LMQ��RPGDW�GH
NLQGHUHQ�JHYDFFLQHHUG�]LMQ�NRUW�YRRU�GH�OHHIWLMG�ZDDURS�]LM�GH�JURRWVWH�NDQV�KHEEHQ�RS�HHQ
PHQLQJRNRNNHQ��RI�SQHXPRNRNNHQLQIHFWLH��9HUGHU�KHHIW�HHQ�SDUDOOHOOH�XLWYRHULQJ�YDQ�GH
YHUVFKLOOHQGH�YDFFLQDWLHV�ORJLVWLHNH�YRRUGHOHQ�HQ�]DO�GH�EHUHLGKHLG�RP�JHYDFFLQHHUG�WH
ZRUGHQ ZDDUVFKLMQOLMN�JURWHU�]LMQ�DOV�DOOH�YDFFLQDWLHV�WHJHOLMNHUWLMG�JHJHYHQ�ZRUGHQ�
'H�VFHQDULRDQDO\VH�YDQ�PHQLQJRNRNNHQYDFFLQDWLH�YDQ�MRQJH�NLQGHUHQ�]DO�GDQ�RRN�XLWJDDQ
YDQ�HHQ�YDFFLQDWLHVFKHPD�GDW�SDUDOOHO�ORRSW�DDQ�KHW�593�
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+HW�XLWJHYRHUGH�NRVWHQHIIHFWLYLWHLWVRQGHU]RHN�QDDU�GH�YDFFLQDWLH�YDQ�MRQJH�NLQGHUHQ�WHJHQ
LQYDVLHYH�SQHXPRNRNNHQLQIHFWLHV�JDDW�RRN�XLW�YDQ�GLW]HOIGH�YDFFLQDWLHVFKHPD��:DDUELM
DDQJHWHNHQG�NDQ�ZRUGHQ�GDW�)LQV�RQGHU]RHN������XLWJHZH]HQ�KHHIW�GDW�KHW�YDFFLQHUHQ�PHW�HHQ
FRQMXJDDW�SQHXPRNRNNHQYDFFLQ�RS�GH�OHHIWLMG�YDQ������HQ���PDDQGHQ�EHWHU�LPPXQRJHHQ�ZDV
GDQ WZHH�GRVHV�YDQ�KHW]HOIGH�YDFFLQ�RS�GH�OHHIWLMG�YDQ���HQ���PDDQGHQ�

����,QOHLGLQJ�LQ�GH�NRVWHQHIIHFWLYLWHLWVDQDO\VH
6WHHGV�ZHHU�ZRUGHQ�HU�QLHXZH�PHGLVFKH�LQWHUYHQWLHV�RQWZLNNHOG��'RRU�GH�EXGJHWWHULQJ�LQ�GH
JH]RQGKHLGV]RUJ�RQWVWDDW�GDQ�RRN�VWHHGV�PHHU�GH�EHKRHIWH�RP�YRRU�LQYRHULQJ�YDQ�HHQ
LQWHUYHQWLH�VWUDWHJLH�UHHGV�HHQ�HFRQRPLVFKH�HYDOXDWLH�KLHUYDQ�XLW�WH�YRHUHQ��2S�GH]H�PDQLHU
NDQ�DOYDVW�HHQ�VFKDWWLQJ�JHPDDNW�ZRUGHQ�YDQ�GH�WRHNRPVWLJH�NRVWHQ�HQ�JH]RQGKHLGVZLQVW�GLH
HHQ�LQWHUYHQWLH�PHW�]LFK�PHHEUHQJW�
(HQ�EHODQJULMNH�PHWKRGH�RP�PHGLVFKH�LQWHUYHQWLHV�WH�HYDOXHUHQ�HQ�GH�LPSDFW�YDQ
WRHNRPVWLJH�PDDWUHJHOHQ�LQ�WH�VFKDWWHQ�LV�KHW�EHSDOHQ�YDQ�GH�NRVWHQHIIHFWLYLWHLW�
.RVWHQHIIHFWLYLWHLWVDQDO\VH��.($��LV�HHQ�PHWKRGH�RP�GH�JHYROJHQ�YDQ�PHGLVFKH�LQWHUYHQWLHV
YRRU�GH�JH]RQGKHLG�WH�YHUJHOLMNHQ�PHW�GH�NRVWHQ�KLHUYDQ��.RVWHQHIIHFWLYLWHLWVDQDO\VH��.($�
NDQ�RRN�JHEUXLNW�ZRUGHQ�RP�GH�HFRQRPLVFKH�HQ�PDDWVFKDSSHOLMNH�JHYROJHQ�YDQ
YHUVFKLOOHQGH�PHGLVFKH�LQWHUYHQWLHV�PHW�HONDDU�WH�YHUJHOLMNHQ��+RHZHO�.($�RS�GLW�PRPHQW
HHQ�YHHO�JHEUXLNWH�PHWKRGH�LV��EHVWDDW�HU�JHHQ�GXLGHOLMNH�FRQVHQVXV�RYHU�DOOH�DVSHFWHQ�YDQ�GH
PHWKRGLHN��'LW�PDDNW�KHW�PRHLOLMN�VWXGLHV�PHW�HONDDU�WH�YHUJHOLMNHQ��9HUVFKLOOHQGH�DXWHXUV
KHEEHQ�ULFKWOLMQHQ�YRRU�NRVWHQHIIHFWLYLWHLWDQDO\VH�RQWZLNNHOG������������+HW�XLWYRHUHQ�YDQ�HHQ
.($�YROJHQV�GH�QX�JHOGHQGH�ULFKWOLMQHQ�KRXGW�LQ�LHGHU�JHYDO�LQ�GDW�ELM�LHGHUH�VWXGLH�HHQ
GXLGHOLMN�JHGHILQLHHUGH�UHIHUHQWLHFDVH�PHHJHQRPHQ�ZRUGW��'H�LQ�GLW�UDSSRUW�EHVSURNHQ
NRVWHQHIIHFWLYLWHLWVDQDO\VHV�]LMQ�XLWJHYRHUG�YROJHQV�GH�ULFKWOLMQHQ�]RDOV�GH]H�RQWZLNNHOG�]LMQ
GRRU GH�=LHNHQIRQGVUDDG�������7HYHQV�GLHQW�GXLGHOLMN�WH�]LMQ�RP�ZHONH�WLMGVSHULRGH�KHW�JDDW
HQ ZHONH�NRVWHQ�EHVFKRXZG�ZRUGHQ�
'H�NRVWHQHIIHFWLYLWHLW�YDQ�HHQ�LQWHUYHQWLH�ZRUGW�XLWJHGUXNW�LQ�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�
(HQKHGHQ�ZDDULQ�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�XLWJHGUXNW�NDQ�ZRUGHQ�]LMQ�ELMYRRUEHHOG�KHW
DDQWDO�LQIHFWLHV�YRRUNRPHQ��KHW�DDQWDO�VWHUIJHYDOOHQ�YRRUNRPHQ�RI�GH�NRVWHQ�SHU�JHZRQQHQ
OHYHQVMDDU��'H�NRVWHQ�HIIHFWLYLWHLWVUDWLR�ZRUGW�]RZHO�YHUJHOHNHQ�PHW�HHQ�VLWXDWLH�ZDDULQ�GH
LQWHUYHQWLH�KHOHPDDO�QLHW�SODDWVYLQGW�DOV�PHW�GH�GDDGZHUNHOLMNH�VLWXDWLH�]RDOV�GLH�YRRU�KHW
PRPHQW�YDQ�LQYRHULQJ�YDQ�GH�LQWHUYHQWLH�JHOGW��+HW�UHVXOWDDW�YDQ�HHUVWH�YHUJHOLMNLQJ��PHW
QRQ�LQWHUYHQWLH�VFHQDULR��ZRUGW�GH�WRWDOH�NRVWHQHIIHFWLYLWHLWVUDWLR�JHQRHPG��+HW�UHVXOWDDW�YDQ
GH WZHHGH�YHUJHOLMNLQJ��PHW�KXLGLJ�VFHQDULR��ZRUGW�GH�LQFUHPHQWHOH��NRVWHQHIIHFWLYLWHLWVUDWLR
JHQRHPG�
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,Q�HHQ�.($�ZRUGW�HHQ�RQGHUVFKHLG�JHPDDNW�WXVVHQ�GLUHFWH�NRVWHQ�HQ�LQGLUHFWH�NRVWHQ��'LUHFWH
NRVWHQ�]LMQ�]LHNWHJHERQGHQ�NRVWHQ��]RDOV�NRVWHQ�GRRU�]LHNHQKXLVRSQDPH��PHGLFDWLH�RI
PHGLVFKH�NRVWHQ�GRRU�EOLMYHQGH�JHYROJHQ�YDQ�]LHNWH��7RW�GLUHFWH�NRVWHQ�ZRUGHQ�RRN�GH
NRVWHQ�YDQ�LQYRHULQJ�YDQ�GH�WH�RQGHU]RHNHQ�PHGLVFKH�LQWHUYHQWLH�JHUHNHQG��,QGLUHFWH�NRVWHQ
]LMQ�NRVWHQ�GLH�QLHW�GLUHFW�JHUHODWHHUG�]LMQ�DDQ�GH�]LHNWH��9RRUEHHOGHQ�YDQ�LQGLUHFWH�NRVWHQ
]LMQ�NRVWHQ�GLH�RQWVWDDQ�GRRU�SURGXFWLHYHUOLHV�GRRU�DUEHLGVYHU]XLP�RI�EOLMYHQGH�DUEHLGV�
RQJHVFKLNWKHLG��(U�EHVWDDW�QRJ�JHHQ�FRQVHQVXV�RYHU�KHW�ZHO�RI�QLHW�PHHQHPHQ�YDQ�GH
LQGLUHFWH�NRVWHQ��,Q�GH�EDVLVDQDO\VH�YDQ�KHW�JHEUXLNWH�PRGHO�YRRU�NRVWHQHIIHFWLYLWHLW�ZRUGHQ
GDQ�RRN�JHHQ�LQGLUHFWH�NRVWHQ�PHHJHQRPHQ��7RHNRPVWLJH�NRVWHQ�HQ�EDWHQ�GLHQHQ
YHUGLVFRQWHHUG�WH�ZRUGHQ��9HUGLVFRQWHULQJ�LV�KHW�WRHNHQQHQ�YDQ�HHQ�ODJHUH�ZDDUGH�DDQ�JHOGHQ
GLH�LQ�GH�WRHNRPVW�JHJHQHUHHUG�RI�JHVSHQGHHUG�ZRUGHQ��(HQ�VLPSHO�YRRUEHHOG�]DO�GLW�SULQFLSH
LOOXVWUHUHQ�� ����LQ�KHW�KHGHQ�ZRUGW�JHSUHIHUHHUG�ERYHQ� ����RYHU�ELMYRRUEHHOG����MDDU�
,PPHUV�� ����LQ�KHW�KHGHQ�NDQ��E�Y��GRRU�PLGGHO�YDQ�EHOHJJLQJ�XLWJURHLHQ�WRW�HHQ�YHHO�JURWHU
EHGUDJ��2S�GLW�PRPHQW�ZRUGW�LQ�1HGHUODQG�JHUHNHQG�PHW�HHQ�GLVFRQWRYRHW�YDQ����������(U�LV
LQWHUQDWLRQDDO�QRJ�JHHQ�FRQVHQVXV�RYHU�GH�YHUGLVFRQWHULQJ�YDQ�JH]RQGKHLGV�HIIHFWHQ��,Q�KHW
JHEUXLNWH�PRGHO�YRRU�.($�ZRUGHQ�]RZHO�JH]RQGKHLGVHIIHFWHQ�DOV�WRHNRPVWLJH�NRVWHQ�HQ
EDWHQ�YHUGLVFRQWHHUG�
*HYRHOLJKHLGVDQDO\VHV�ZRUGHQ�XLWJHYRHUG�RP�WH�RQGHU]RHNHQ�RI�SDUDPHWHUV��ZDDUYDQ�GH
ZDDUGHQ�QLHW�H[DFW�EHNHQG�]LMQ��HHQ�JURWH�LQYORHG�XLWRHIHQHQ�RS�GH�XLWNRPVW�YDQ�GH
NRVWHQHIIHFWLYLWHLWVVWXGLH��2S�GH]H�ZLM]H�NDQ�EHSDDOG�ZRUGHQ�RI�KHW�PRGHO�UREXXVW�LV�WHQ
RS]LFKWH�YDQ�GH]H�SDUDPHWHU�
'H�NRVWHQHIIHFWLYLWHLWVWXGLH�PRHW�WHQVORWWH�RRN�HHQ�GLVFXVVLH�YDQ�GH�SROLWLHNH�HQ
PDDWVFKDSSHOLMNH�LPSOLFDWLHV�YDQ�GH�XLWNRPVWHQ�EHYDWWHQ��2RN�PRHWHQ�XLWNRPVWHQ�YHUJHOHNHQ
ZRUGHQ�PHW�GH�NRVWHQHIIHFWLYLWHLWUDWLR¶V�YDQ�DQGHUH�UHOHYDQWH�LQWHUYHQWLHV�

����2S]HW�HQ�GRHO�YDQ�KHW�UDSSRUW
'H�YROJHQGH�RQGHU]RHNVYUDJHQ�ZRUGHQ�LQ�GLW�UDSSRUW�EHKDQGHOG�
� :DW�LV�GH�NRVWHQHIIHFWLYLWHLW�YDQ�YDFFLQDWLH�WHJHQ�LQYDVLHYH�SQHXPRNRNNHQLQIHFWLHV�HQ

RWLWLV�PHGLD�ELM�MRQJH�NLQGHUHQ�PHW�HHQ�JHFRQMXJHHUG���YDOHQW�SQHXPRNRNNHQYDFFLQ"
� :DW�LV�GH�NRVWHQHIIHFWLYLWHLW�YDQ�YDFFLQDWLH�WHJHQ�LQYDVLHYH�PHQLQJRNRNNHQ�%�HQ�&

LQIHFWLHV�ELM�MRQJH�NLQGHUHQ�PHW�HHQ�JHFRQMXJHHUG���YDOHQW�EXLWHQPHPEUDDQHLZLW
PHQLQJRNRNNHQYDFFLQ"
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'H�NRVWHQHIIHFWLYLWHLW�YDQ�GH]H�YDFFLQDWLHVWUDWHJLHsQ�]DO�EHSDDOG�ZRUGHQ�PHW�EHKXOS�YDQ
VFHQDULRDQDO\VH�ZDDULQ�]RZHO�HSLGHPLRORJLVFKH�JHJHYHQV�DOV�NRVWHQ�EHVFKRXZG�ZRUGHQ��+HW
PRGHO�ZDW�KLHUYRRU�JHEUXLNW�LV�]DO�LQ�KRRIGVWXN���JHSUHVHQWHHUG�ZRUGHQ��9RRU�EHLGH�VWXGLHV
ZRUGW XLWJHJDDQ�YDQ�KHW]HOIGH�PRGHO�YRRU�NRVWHQHIIHFWLYLWHLW��'H�JHEUXLNWH�SDUDPHWHUV
YHUVFKLOOHQ�HFKWHU�GXVGDQLJ�YDQ�HONDDU�GDW�EHVORWHQ�LV�RP�GH�PRGHOOHQ�DSDUW�WH�EHVSUHNHQ��,Q
KRRIGVWXN����]DO�KHW�DOJHPHQH�PRGHO�LQ�JURWH�OLMQHQ�EHVSURNHQ�ZRUGHQ��ZDDUQD�LQ�KRRIGVWXN��
GH GHWDLOV�YDQ�KHW�PRGHO�YRRU�SQHXPRNRNNHQ�LQIHFWLHV�EHVSURNHQ�]XOOHQ�ZRUGHQ��,Q
KRRIGVWXN���]XOOHQ�GH�GHWDLOV�YDQ�KHW�PRGHO�YRRU�PHQLQJRNRNNHQLQIHFWLHV�EHVSURNHQ�ZRUGHQ�
9HUYROJHQV�ZRUGHQ�GH�UHVXOWDWHQ�YDQ�GH�DQDO\VHV�LQ�KRRIGVWXN���EHVSURNHQ��'H�GLVFXVVLH�HQ
FRQFOXVLHV�ZRUGHQ�EHVSURNHQ�LQ�KRRIGVWXN���
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���0DWHULDDO�HQ�0HWKRGHQ
+HW�PRGHO�YRRU�KHW�EHUHNHQHQ�YDQ�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�LV�JHEDVHHUG�RS�HHUGHUH
NRVWHQHIIHFWLYLWHLWVPRGHOOHQ�YDQ�KHW�5,90�����������9RRU�KHW�EHSDOHQ�YDQ�GH�NRVWHQ�
HIIHFWLYLWHLWVUDWLR�YDQ�KHW�PHQLQJRNRNNHQYDFFLQ�HQ�KHW�SQHXPRNRNNHQYDFFLQ�ZRUGW�GH]HOIGH
PRGHOPDWLJH�DDQSDN�JHEUXLNW��'H]H�DOJHPHQH�DDQSDN�]DO�LQ�GLW�KRRIGVWXN�JHSUHVHQWHHUG
ZRUGHQ� 'H�VSHFLILHNH�SDUDPHWHUV�YRRU�LHGHU�PRGHO�]XOOHQ�LQ�DSDUWH�KRRIGVWXNNHQ�EHVSURNHQ
ZRUGHQ� ,Q�SDUDJUDDI�����ZRUGW�YHUPHOG�ZHONH�JHJHYHQV�SUHFLHV�JHEUXLNW�]LMQ��,Q�SDUDJUDDI
��� ]XOOHQ�GH�DOJHPHQH�NHQPHUNHQ�YDQ�KHW�NRVWHQHIIHFWLYLWHLWVPRGHO�JHSUHVHQWHHUG�ZRUGHQ�
ZDDUQD�LQ�SDUDJUDDI�����KHW�PRGHO�HQ�GH�YHUVFKLOOHQGH�SDUDPHWHUV�XLWJHZHUNW�]DO�ZRUGHQ�
,Q�KRRIGVWXN���]XOOHQ�GH�SDUDPHWHUV�YDQ�KHW�NRVWHQHIIHFWLYLWHLWVPRGHO�YDQ�SQHXPRNRNNHQ
YDFFLQDWLH�ELM�MRQJH�NLQGHUHQ�JHSUHVHQWHHUG�ZRUGHQ��,Q�KRRIGVWXN���ZRUGW�GLW]HOIGH�JHGDDQ
YRRU�KHW�NRVWHQHIIHFWLYLWHLWVPRGHO�YDQ�PHQLQJRNRNNHQ�YDFFLQDWLH�ELM�MRQJH�NLQGHUHQ�

����0DWHULDDO
(SLGHPLRORJLVFKH�JHJHYHQV�YDQ�KHW�5HIHUHQWLHODERUDWRULXP�YRRU�%DFWHULsOH�0HQLQJLWLV
�5%0��������GH�6WLFKWLQJ�,QIRUPDWLH�YRRU]LHQLQJ�*H]RQGKHLGV]RUJ��6,*�=RUJLQIRUPDWLH��HQ
KHW�&HQWUDDO�%XUHDX�YRRU�GH�6WDWLVWLHN��&%6�������]LMQ�JHEUXLNW��+HW�5%0�UHJLVWUHHUW�JHYDOOHQ
YDQ�EDFWHULsOH�PHQLQJLWLV�LQ�1HGHUODQG�HQ�EHSDDOW�GH�YHUZHNNHU�HQ�KHW�VHURW\SH�KLHUYDQ��'H]H
JHJHYHQV�JHYHQ�HHQ�JRHGH�LQGLFDWLH�YDQ�GH�LQFLGHQWLH�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�HQ
LQYDVLHYH�PHQLQJRNRNNHQ�LQIHFWLHV�RS�GH�NLQGHUOHHIWLMG��(U�EHVWDDQ�ZHLQLJ�1HGHUODQGVH
JHJHYHQV�RYHU�GH�JHYROJHQ�YDQ�LQYDVLHYH�SQHXPRNRNNHQ�HQ�PHQLQJRNRNNHQ�LQIHFWLHV��2P
GH KRHYHHOKHLG�]RUJ�GLH�GH]H�]LHNWHQ�FRQVXPHUHQ�LQ�NXQQHQ�VFKDWWHQ�]LMQ�H[SHUWV�XLW�KHW�YHOG
JHUDDGSOHHJG�������

2P�KHW�]RUJJHEUXLN�RP�WH�NXQQHQ�]HWWHQ�QDDU�NRVWHQ�YRRU�GH�PDDWVFKDSSLM�]LMQ�GDWD�YDQ�KHW
&HQWUDDO�2UJDDQ�7DULHYHQ�*H]RQGKHLGV]RUJ��&27*��JHEUXLNW��,Q�KHW�PRGHO�]LMQ�JHZRQQHQ
OHYHQVMDUHQ�GRRU�YDFFLQDWLH�JHZRJHQ�YRRU�GH�WRHVWDQG�ZDDULQ�GH]H�ZRUGHQ�GRRUJHEUDFKW�
'H]H�ZHJLQJ�YDQ�KHW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�LV�JHGDDQ�PHW�EHKXOS�YDQ�JHJHYHQV�YDQ
KHW�5,90������

� 2YHUOHJ�PHW�VHFWLH�LQIHFWLH]LHNWHQ�YDQ�GH�1HGHUODQGVH�9HUHQLJLQJ�YRRU�.LQGHUJHQHHVNXQGH�����IHEUXDUL������
� 6RSKLD�.LQGHU]LHNHQKXLV��RYHUOHJ�PHW�3URI��'U��5�GH�*URRW�HQ�'U��(�GH�.OHLMQ�����PDDUW������
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����0HWKRGH
(HQ�DDQWDO�NHQPHUNHQ�YDQ�GH�PHWKRGRORJLH�]LMQ�LQ�KHW�ELM]RQGHU�YDQ�EHODQJ�YRRU�GH
XLWNRPVWHQ��'H]H�NHQPHUNHQ�YDQ�GH�JHNR]HQ�PHWKRGRORJLH�]XOOHQ�KLHU�EHVSURNHQ�ZRUGHQ�
� 3HUVSHFWLHI��DOOH�DQDO\VHV�]LMQ�JHGDDQ�YDQXLW�HHQ�PDDWVFKDSSHOLMN�SHUVSHFWLHI�
� .RVWHQ��,Q�GH�EDVLVDQDO\VH�ZRUGHQ�DOOHHQ�GLUHFWH�PHGLVFKH�NRVWHQ�PHHJHQRPHQ��(U�]LMQ

JHYRHOLJKHLGVDQDO\VHV�XLWJHYRHUG�PHW�LQFOXVLH�YDQ�LQGLUHFWH�NRVWHQ�
� %HSDOLQJ�YDQ�NRVWHQ�YRRU�PHGLVFKH�YHUULFKWLQJHQ�LV�JHGDDQ�DDQ�GH�KDQG�YDQ�&27*�

WDULHYHQ�YRRU�LQWUDPXUDOH�]RUJ�
� (SLGHPLRORJLVFK�PRGHO��KHW�HSLGHPLRORJLVFK�PRGHO�LV�VWDWLVFK�YDQ�DDUG�
� .RVWHQHIIHFWLYLWHLWVUDWLR��GH�NRVWHQHIIHFWLYLWHLWVUDWLR�ZRUGW�XLWJHGUXNW�LQ�NRVWHQ�SHU

JHZRQQHQ�OHYHQVMDDU
� -DDU�YDQ�DQDO\VH��YRRU�NRVWHQ�LV�DOV�EDVLVMDDU������DDQJHQRPHQ�
� 7LMGKRUL]RQ��OHYHQVYHUZDFKWLQJ�YDQ�SDVJHERUHQHQ�LQ�1HGHUODQG��QDDU�JHVODFKW�JHZRJHQ��

���MDDU
� 'LVFRQWHULQJ��NRVWHQ�ZRUGHQ�JHGLVFRQWHHUG��JH]RQGKHLGVHIIHFWHQ�RRN��%HLGH�ZRUGHQ

JHGLVFRQWHHUG�PHW����
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����+HW�NRVWHQHIIHFWLYLWHLWVPRGHO
+HW�JHEUXLNWH�PRGHO�NDQ�ZRUGHQ�RSJHGHHOG�LQ�WZHH�RQGHUGHOHQ��HHQ�HSLGHPLRORJLVFK�PRGHO
HQ HHQ�NRVWHQ�PRGHO��+HW�HSLGHPLRORJLVFK�PRGHO�EHUHNHQG�GH�LQFLGHQWLH��GH�VWHUIWH���KHW
DDQWDO�YHUORUHQ�OHYHQVMDUHQ�HQ�KHW�SHUFHQWDJH�OHYHQVODQJH�FRPSOLFDWLHV�GRRU�HHQ�DDQGRHQLQJ�
+HW�HSLGHPLRORJLVFK�PRGHO�EHSDDOG�RRN�GH�JURRWWH�YDQ�GH�WH�YDFFLQHUHQ�GRHOJURHS�HQ�DOOH
YDFFLQ�JHUHODWHHUGH�SDUDPHWHUV�DOV�YDFFLQZHUN]DDPKHLG��GH�YDFFLQDWLHJUDDG�LQ�GH�GRHOJURHS�
GH VHURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�YDFFLQ�HQ�KHW�SHUFHQWDJH�ELMZHUNLQJHQ�
+HW�HSLGHPLRORJLVFK�PRGHO�EHUHNHQW�XLW�GH�YDFFLQSDUDPHWHUV�HQ�LQFLGHQWLHJHJHYHQV�YDQ�GH
]LHNWH�KHW�HIIHFW�YDQ�GH�YDFFLQDWLH��+HW�HIIHFW�GDW�YDFFLQDWLH�KHHIW�RS�GH�LQFLGHQWLH�YDQ�GH
DDQGRHQLQJ�LQ�GH�GRHOSRSXODWLH�ZRUGW�XLWJHGUXNW�LQ�JHZRQQHQ�OHYHQVMDUHQ��*HZRQQHQ
OHYHQVMDUHQ�]LMQ�OHYHQVMDUHQ�GLH�JHZRQQHQ�ZRUGHQ�GRRU�YDFFLQDWLH�WHQ�RS]LFKWH�YDQ�HHQ
VLWXDWLH�ZDDULQ�JHHQ�YDFFLQDWLH�SODDWVYLQGW��*HZRQQHQ�OHYHQVMDUHQ�ZRUGHQ�JHZRJHQ�YRRU�GH
VLWXDWLH�ZDDULQ�]H�GRRUJHEUDFKW�ZRUGHQ��'H]H�JHZRJHQ�JHZRQQHQ�OHYHQVMDUHQ�ZRUGHQ
µTXDOLW\�DGMXVWHG�OLIH�\HDUV¶��4$/<��JHQRHPG��,Q�SDUDJUDDI�������]DO�GLW�EHJULS�YHUGHU
XLWJHZHUNW�ZRUGHQ�
'H�XLWNRPVWHQ�YDQ�KHW�HSLGHPLRORJLVFK�PRGHO�ZRUGHQ�RPJH]HW�QDDU�]RUJYROXPH��'LW�ZLO
]HJJHQ�KHW�DDQWDO�]LHNHQKXLVRSQDPHV��KXLVDUWVFRQWDFWHQ��PHGLFLMQJHEUXLN��NRVWHQ�GRRU
YDFFLQDWLH��HWF��GDW�GRRU�HHQ�EHSDDOGH�DDQGRHQLQJ�YHURRU]DDNW�ZRUGW��+HW�NRVWHQPRGHO�UHNHQW
GH KRHYHHOKHLG�]RUJYROXPH�RP�QDDU�NRVWHQ��+HW�NRVWHQPRGHO�EHUHNHQW�]RZHO�GH�NRVWHQ�GLH
YHURRU]DDNW�ZRUGHQ�GRRU�HHQ�]LHNWH�DOV�GH�NRVWHQ�YDQ�KHW�YDFFLQDWLHSURJUDPPD�WHJHQ�GH]H
]LHNWH��+HW�NRVWHQHIIHFWLYLWHLWVPRGHO�LV�]RZHO�JHVFKLNW�YRRU�EHUHNHQLQJ�YDQ�GH�QHWWR�NRVWHQ
DOV YRRU�EHUHNHQLQJ�YDQ�GH�NRVWHQHIIHFWLYLWHLW�
,Q�GH�WRHNRPVW�JHJHQHUHHUGH�RI�JHVSHQGHHUGH�JHOGHQ�HQ�JHZRQQHQ�OHYHQVMDUHQ�ZRUGHQ
YHUGLVFRQWHHUG�PHW�����'H�QX�YROJHQGH�ILJXXU�JHHIW�HHQ�VFKHWV�YDQ�KHW
NRVWHQHIIHFWLYLWHLWVPRGHO�

)LJXXU����6FKHWV�YDQ�KHW�NRVWHQHIIHFWLYLWHLWVPRGHO

(SLGHPLRORJLVFK�PRGHO� .RVWHQ PRGHO � 5HVXOWDDW�
�

=RUJYROXPH

4$/<

3DUDPHWHUV�
�YDFFLQDWLH
�LQFLGHQWLH
�GHPRJUDILH
�YHUORUHQ�OHYHQVMDUHQ
�EOLMYHQG�OHWVHO
�NZDOLWHLW�YDQ�OHYHQ
�VWHUIWH

7DULHYHQ
JH]RQGKHLGV]RUJ

.RVWHQ

SHU

4$/<
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,Q�GH�YROJHQGH�VXESDUDJUDIHQ�]DO�EHVSURNHQ�ZRUGHQ�KRH�GH�GLYHUVH�SDUDPHWHUV�XLW�ILJXXU��
JHYRQGHQ�NXQQHQ�ZRUGHQ��9RRU�GH�SDUDPHWHUV�GLH�JHOLMN�]LMQ�YRRU�EHLGH�PRGHOOHQ�]XOOHQ
ZDDUGHQ�JHJHYHQ�ZRUGHQ��7HYHQV�]XOOHQ�LQ�GH]H�VXESDUDJUDIHQ�GH�DOJHPHQH�IRUPXOHV
EHVSURNHQ�ZRUGHQ�ZDDUPHH�EHSDDOGH�SDUDPHWHUV�EHUHNHQG�NXQQHQ�ZRUGHQ�

������9DFFLQ�JHUHODWHHUGH�SDUDPHWHUV
9DFFLQ�JHUHODWHHUGH�SDUDPHWHUV�]LMQ�
� 6RRUW�YDFFLQ
� 9DFFLQDWLHVFKHPD
� :HUN]DDPKHLG�YDQ�GH�YDFFLQV
� 9DFFLQDWLHJUDDG�LQ�GH�GRHOJURHS�
� 6HUR�VXE�W\SH��VSHFLILHNH�GHNNLQJ�YDQ�GH�YDFFLQV
� 3HUFHQWDJH�ELMZHUNLQJHQ�YDQ�GH�YDFFLQV�
'H�YDFFLQV�GLH�KHW�RQGHUZHUS�]LMQ�YDQ�GH]H�NRVWHQHIIHFWLYLWHLWVVWXGLHV�]LMQ�KHW���YDOHQWH
JHFRQMXJHHUGH�SQHXPRNRNNHQYDFFLQ�YDQ�:\HWK�/HGHUOH�HQ�KHW���YDOHQWH
EXLWHQPHPEUDDQHLZLW�PHQLQJRNRNNHQYDFFLQ�YDQ�KHW�5,90�
%HLGH�NRVWHQHIIHFWLYLWHLWVVWXGLHV�JDDQ�XLW�YDQ�HHQ�YDFFLQDWLHVFKHPD�GDW�XLW�YLHU�YDFFLQDWLHV
EHVWDDW��'H�HHUVWH�YDFFLQDWLH�ZRUGW�JHJHYHQ�DOV�KHW�NLQG�WZHH�PDDQGHQ�RXG�LV��'H�WZHHGH
YDFFLQDWLH�YLQGW�SODDWV�RS�GH�OHHIWLMG�YDQ�GULH�PDDQGHQ��'H�GHUGH�YDFFLQDWLH�ZRUGW�JHJHYHQ
DOV KHW�NLQG�YLHU�PDDQGHQ�RXG�LV��'H�ODDWVWH�YDFFLQDWLH�RQWYDQJW�KHW�NLQG�HHQ�KDOI�MDDU�QD�GH
GHUGH�YDFFLQDWLH�
'H�DDQQDPHV�RPWUHQW�GH�ZHUN]DDPKHLG�YDQ�EHLGH�YDFFLQV�HQ�GH�GXXU�KLHUYDQ�]LMQ�JHEDVHHUG
RS YRRUORSLJH�GDWD��'H�YDFFLQV�GLH�KHW�RQGHUZHUS�]LMQ�YDQ�GLW�RQGHU]RHN��]LMQ�EHLGH�QRJ�QLHW
FRPPHUFLHHO�YHUNULMJEDDU��5HVXOWDWHQ�YDQ�IDVH���VWXGLHV�]LMQ�QRJ�QLHW�EHVFKLNEDDU��%LM�EHLGH
YDFFLQV�ZRUGW�HUYDQ�XLWJHJDDQ�GDW�KHW�YDFFLQ�SDV�ZHUN]DDP�LV�QD�GULH�GRVHV
2PGDW�GH�ZHUN]DDPKHLG�YDQ�GH�YDFFLQV�YRRU�LHGHU�PRGHO�YHUVFKLOOHQG�LV��]DO�KLHU�LQ
KRRIGVWXN���HQ�KRRIGVWXN���YHUGHU�RS�LQJHJDDQ�ZRUGHQ�
'H�YDFFLQDWLHJUDDG�LQ�GH�GRHOJURHS�LV�LQ�EHLGH�PRGHOOHQ�JHOLMN�DDQ�GH�YDFFLQDWLHJUDDG�YDQ�KHW
5LMNVYDFFLQDWLHSURJUDPPD��593��JHKDDOG�ZRUGHQ��$OV�GH�YDFFLQDWLHV�JHOLMN�PHW�KHW�593
XLWJHYRHUG�ZRUGHQ��]DO�HHQ�JHOLMNH�YDFFLQDWLHJUDDG�JHKDDOG�NXQQHQ�ZRUGHQ��1D�GULH
YDFFLQDWLHV�LV�GH�YDFFLQDWLHJUDDG�YDQ�KHW�593������,Q�KHW�593�ZRUGW�ELM�YLHU�YDFFLQDWLHV�HHQ
YDFFLQDWLHJUDDG�YDQ�����JHKDDOG�������'LW�ZLO�GXV�]HJJHQ�GDW�XLWHLQGHOLMN�����YDQ�KHW�DDQWDO
JHERUHQHQ�SHU�MDDU�JHYDFFLQHHUG�LV�PHW�GH�YDFFLQDWLHV�YDQ�KHW�593�



5DSSRUW�QU������������ SDJ�����YDQ���

'H�VHUR�VXE�W\SH�VSHFLILHNH�GHNNLQJ�YDQ�HHQ�YDFFLQ�LV�GH�GHNNLQJ�GLH�KHW�YDFFLQ�DDQ�GH
SRSXODWLH�NDQ�JHYHQ�RS�JURQG�YDQ�GH�VHUR�VXE�W\SHQ�GLH�LQ�KHW�YDFFLQ�YHUZHUNW�]LMQ�HQ�GH
VHUR�VXE�W\SHQ�GLH�YRRUNRPHQ�LQ�GH�SRSXODWLH��2P�GLW�YRRU�LHGHU�YDFFLQ�WH�EHUHNHQHQ�LV
JHEUXLN�JHPDDNW�YDQ�JHJHYHQV�YDQ�KHW�5%0���(U�LV�YRRU�LHGHU�YDFFLQ�HHQ�YHUJHOLMNLQJ
JHPDDNW�WXVVHQ�GH�VHURW\SHQ�GLH�JHwVROHHUG�ZHUGHQ�GRRU�KHW�5%0�ELM�NLQGHUHQ�WRW�WZHH�MDDU
WXVVHQ������HQ�������YRRU�KHW�SQHXPRNRNNHQ�YDFFLQ��UHVS��������YRRU�KHW�PHQLQJRNRNNHQ
YDFFLQ��HQ�GH�VHURW\SHQ�GLH�LQ�KHW�YDFFLQ�DDQZH]LJ�]LMQ��9RRU�GH�ZDDUGHQ�YDQ�GH]H�VHURW\SH
VSHFLILHNH�GHNNLQJ�YHUZLM]HQ�ZLM�QDDU�KRRIGVWXN���HQ�KRRIGVWXN���
'H]H�JHJHYHQV��VDPHQ�PHW�GH�ZHUN]DDPKHLG�YDQ�GH�YDFFLQV�EHSDOHQ�GH�XLWHLQGHOLMNH
HIIHFWLYLWHLW�YDQ�GH�YDFFLQV�LQ�GH�1HGHUODQGVH�SRSXODWLH��,Q�GLW�UDSSRUW�ZRUGW�PHW�GH�WHUP
YDFFLQZHUN]DDPKHLG�GH�XLWHLQGHOLMNH�ZHUN]DDPKHLG�YDQ�KHW�YDFFLQ�LQ�GH��1HGHUODQGVH
GRHOSRSXODWLH�YDQ�MRQJH�NLQGHUHQ�EHGRHOG��'H]H�ZHUN]DDPKHLG�LV�DOV�YROJW�XLW�WH�GUXNNHQ�

9RRU�KHW�SHUFHQWDJH�ELMZHUNLQJHQ�YDQ�KHW�SQHXPRNRNNHQYDFFLQ�HQ�KHW�PHQLQJRNRNNHQ
YDFFLQ�LV�GH]HOIGH�DDQQDPH�JHEUXLNW��'H�DDQQDPH�LV�JHPDDNW�GDW���RS�������SDWLsQWHQ�ODVW
KHHIW�YDQ�HHQ�ELMZHUNLQJ��'H�PHHVW�YRRUNRPHQGH�ELMZHUNLQJ�LV�OLFKWH�SLMQ�HQ���RI��OLFKWH
NRRUWV�

������,QFLGHQWLH
=RDOV�LQ�SDUDJUDDI�����UHHGV�YHUPHOG�LV�]LMQ�LQFLGHQWLHFLMIHUV�EHSDDOG�PHW�EHKXOS�YDQ
JHJHYHQV�YDQ�KHW�5%0�HQ�6,*�=RUJLQIRUPDWLH��9RRU�GH�ZDDUGHQ�YRRU�GH�LQFLGHQWLH�YDQ
LQYDVLHYH�SQHXPRNRNNHQ�LQIHFWLHV�HQ�LQYDVLHYH�PHQLQJRNRNNHQ�LQIHFWLHV�YHUZLM]HQ�ZLM�QDDU
UHVSHFWLHYHOLMN�KRRIGVWXN���HQ�KRRIGVWXN���

������'HPRJUDILH
9RRU�GHPRJUDILVFKH�JHJHYHQV�LV�JHEUXLN�JHPDDNW�YDQ�GDWD�YDQ�KHW�&%6�������=RZHO�KHW
NRVWHQHIIHFWLYLWHLWVPRGHO�YRRU�SQHXPRNRNNHQYDFFLQDWLH�DOV�KHW�NRVWHQHIIHFWLYLWHLWVPRGHO
YRRU�PHQLQJRNRNNHQYDFFLQDWLH�JDDQ�XLW�YDQ�YDFFLQDWLH�YDQ�GH]HOIGH�GRHOJURHS�RS�GH]HOIGH
OHHIWLMG��'H�GHPRJUDILVFKH�JHJHYHQV�GLH�JHEUXLNW�ZRUGHQ�]LMQ�GDQ�RRN�JHOLMN�YRRU�GH�EHLGH
PRGHOOHQ��'H�GRHOSRSXODWLH�YRRU�YDFFLQDWLH�LV�KHW�JHERRUWHFRKRUW�LQ�1HGHUODQG��'H�YROJHQGH
WDEHO�JHHIW�DDQ�ZHONH�GHPRJUDILVFKH�JHJHYHQV�JHEUXLNW�]LMQ��'H�JHEUXLNWH�JHJHYHQV�]LMQ�HHQ
JHPLGGHOGH�RYHU�GH�MDUHQ������WRW������

9DFFLQHIIHFWLYLWHLW� �ZHUN]DDPKHLG�
�VHUR�VXE�W\SH�VSHFLILHNH�GHNNLQJ�
�YDFFLQDWLHJUDDG
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7DEHO����'HPRJUDILVFKH�JHJHYHQV�YRRU�GH�NRVWHQHIIHFWLYLWHLWVPRGHOOHQ��&%6�
0DQ 9URXZ

$DQWDO�JHERRUWHQ 7RWDDO���������
/HYHQVYHUZDFKWLQJ�RS�OHHIWLMG��YDQ���ò�MDDU �����MDDU �����MDDU
/HYHQVYHUZDFKWLQJ�RS�OHHIWLMG��YDQ��ò�MDDU �����MDDU �����MDDU
/HYHQVYHUZDFKWLQJ�RS�OHHIWLMG��YDQ��ò�MDDU �����MDDU �����MDDU

7DEHO���9HUGLVFRQWHHUGH�OHYHQVYHUZDFKWLQJ�YDQ�1HGHUODQGVH�EHYRONLQJ��
�
0DQ 9URXZ

/HYHQVYHUZDFKWLQJ�RS�OHHIWLMG��YDQ���ò�MDDU �����MDDU �����MDDU
/HYHQVYHUZDFKWLQJ�RS�OHHIWLMG��YDQ��ò�MDDU ������MDDU ������MDDU
/HYHQVYHUZDFKWLQJ�RS�OHHIWLMG��YDQ��ò�MDDU ������MDDU ������MDDU
�
��HU�LV�PHW����YHUGLVFRQWHHUG

������+HW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ
+HW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ�GRRU�HHQ�EHSDDOGH�DDQGRHQLQJ�LV�KHW�DDQWDO�MDUHQ�GDW�SHUVRQHQ
XLW�HHQ�EHSDDOGH�GHHOSRSXODWLH�QRJ�JHOHHIG�]RXGHQ�KHEEHQ�DOV�]H�QLHW�JHVWRUYHQ�]RXGHQ�]LMQ
GRRU�GH]H�EHSDDOGH�DDQGRHQLQJ��9HUORUHQ�OHYHQVMDUHQ�ZRUGHQ�LQ�GLW�PRGHO�YHUGLVFRQWHHUG�
+HW�DDQWDO�VWHUIJHYDOOHQ�LQ��HHQ��GHHO�SRSXODWLH�ZRUGW�EHUHNHQG�GRRU�GH�LQFLGHQWLH�YDQ�HHQ
DDQGRHQLQJ�LQ�GH�GHHOSRSXODWLH�WH�YHUPHQLJYXOGLJHQ�PHW�GH�PRUWDOLWHLW�
+HW�DDQWDO�VWHUIJHYDOOHQ�YHUPHQLJYXOGLJG�PHW�GH�JHPLGGHOGH�OHYHQVYHUZDFKWLQJ�YDQ�GH
GHHOSRSXODWLH�OHYHUW�KHW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ�GRRU�GH]H�DDQGRHQLQJ�LQ�GH�GHHOSRSXODWLH�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� �DDQWDO�LQIHFWLHV�
�PRUWDOLWHLW
�YHUGLVFRQWHHUGH�OHYHQVYHUZDFKWLQJ
'H�JHPLGGHOGH�OHYHQVYHUZDFKWLQJ�GLH�JHEUXLNW�ZRUGW�LV�JHZRJHQ�YRRU�GH�PDQ���YURXZ�UDWLR
YDQ�GH�]LHNWH�HQ�JHFRUUHOHHUG�DDQ�GH�OHHIWLMG�ZDDURS�GH�KRRJVWH�LQFLGHQWLHSLHN�SODDWVYLQGW�
,Q�KRRIGVWXN���HQ���]DO�VSHFLILHN�LQJHJDDQ�ZRUGHQ�RS�KHW�DDQWDO�YHUORUHQ�OHYHQVMDDU�GDW�GH
YHUVFKLOOHQGH�LQIHFWLHV�YHURRU]DNHQ�

������%OLMYHQG�OHWVHO�GRRU�SQHXPRNRNNHQ��RIPHQLQJRNRNNHQLQIHFWLHV
=RDOV�LQ�KRRIGVWXN���UHHGV�YHUPHOG�LV��]LMQ�LQYDVLHYH�SQHXPRNRNNHQ�HQ�PHQLQJRNRNNHQ
LQIHFWLHV�YDDN�GH�RRU]DDN�YDQ�OLFKDPHOLMNH�HQ���RI�JHHVWHOLMNH�KDQGLFDSV��'RRUGDW�GH
LQFLGHQWLH�HQ�GH�DDUG�YDQ�KDQGLFDSV�YHURRU]DDNW�GRRU�LQYDVLHYH�SQHXPRNRNNHQLQIHFWLHV�HQ
LQYDVLHYH�PHQLQJRNRNNHQLQIHFWLHV�YDQ�HONDDU�YHUVFKLOOHQ�]LMQ�GH�ZDDUGHQ�KLHUYRRU�DSDUW
XLWJHZHUNW�LQ�UHVSHFWLHYHOLMN�KRRIGVWXN���HQ�KRRIGVWXN���
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������.ZDOLWHLW�YDQ�OHYHQ��'$/<�HQ�4$/<
%LMYHQ�OHWVHO�YHURRU]DDNW�GRRU�LQYDVLHYH�SQHXPRNRNNHQ�HQ�PHQLQJRNRNNHQ�LQIHFWLHV�KHHIW
HHQ�DDQ]LHQOLMN�YHUOLHV�DDQ�JH]RQGKHLG�HQ�NZDOLWHLW�YDQ�OHYHQ�WRW�JHYROJ��9RRU�YHUOLHV�YDQ
NZDOLWHLW�YDQ�OHYHQ�GRRU�EHSDDOGH�KDQGLFDSV�RI�]LHNWHQ�]LMQ�GRRU�KHW�5,90�ZHJLQJVIDFWRUHQ
RQWZLNNHOG�������%LM�KHW�YDVWVWHOOHQ�YDQ�GH]H�ZHJLQJVIDFWRUHQ�LV�GH�UHODWLHYH�HUQVW�YDQ�GH
]LHNWH�EHVFKRXZG�RS�KHW�QLYHDX�YDQ�KHW�I\VLHNH��SV\FKLVFKH�HQ�VRFLDOH�IXQFWLRQHUHQ�YDQ�GH
SDWLsQWHQ��(HQ�VFKDDO�YDQ�QXO�WRW�ppQ�ZRUGW�KLHUYRRU�JHEUXLNW��ZDDUELM�QXO�VWDDW�YRRU
³KHOHPDDO�JHHQ�QDGHOLJH�JHYROJHQ´�HQ�ppQ�VWDDW�YRRU�³]HHU�HUQVWLJH�QDGHOLJH�JHYROJHQ�´
2S�GH]H�PDQLHU�ZRUGW�KHW�PRJHOLMN�GH�IXQFWLRQHOH�JHYROJHQ�YDQ�YHUVFKLOOHQGH�]LHNWHQ�WH
YHUJHOLMNHQ��0HW�EHKXOS�YDQ�GH]H�ZHJLQJV�IDFWRUHQ�ZRUGW�KHW�ERYHQGLHQ�PRJHOLMN�RP
JHOHHIGH�WLMG�WH�ZHJHQ�YRRU�GH�WRHVWDQG�ZDDULQ�GLH�WLMG�ZRUGW�GRRUJHEUDFKW����������(HQ�MDDU
JHOHHIG�PHW�HHQ�]LHNWH�PHW�HHQ�ZHJLQJV�IDFWRU�YDQ�������HUQVWLJH�]LHNWH��NRPW�RYHUHHQ�PHW
HHQ�µ]LHNWHMDDU�HTXLYDOHQW¶�YDQ�������'H]H�]LHNWH�MDDU�HTXLYDOHQWHQ�ZRUGHQ�'$/<V�JHQRHPG
�GLVDELOLW\�DGMXVWHG�OLIH�\HDUV���'H�FULWHULD�YRRU�GH�ZHJLQJVIDFWRUHQ�YDQ�]LHNWH�HQ�JHYROJHQ
YDQ�]LHNWH�]LMQ�RQWZLNNHOG�PHW�EHKXOS�YDQ�YUDJHQ�OLMVWHQ�DDQ�PHGLVFKH�H[SHUWV���������'H
FULWHULD�]LMQ�GXV�QLHW�VSHFLILHN�YRRU�GH�SDWLsQWHQ�JURHS�
(HQ�DQGHUH�EHQDGHULQJ�LV�GH�µTXDOLW\�RI�OLIH�µ��4$/<��EHQDGHULQJ������GH]H�LV�RYHU�KHW
DOJHPHHQ�ZHO�VSHFLILHN�YRRU�GH�SDWLsQWHQJURHS��+HW�EHSDDOW�GH�YHUVFKLOOHQGH�ZHJLQJV�
IDFWRUHQ�YDQ�]LHNWH�HQ�JHYROJHQ�YDQ�]LHNWH�GRRU�PLGGHO�YDQ�YUDJHQOLMVWHQ�DDQ�GH�VSHFLILHNH
SDWLsQWHQJURHS�
'H�VFKDDO�ELM�GH�TXDOLW\�RI�OLIH�EHQDGHULQJ�LV�H[DFW�KHW�RPJHNHHUGH�YDQ�GH�VFKDDO�JHEUXLNW
YRRU�GH�µGLVDELOLW\�DGMXVWHG�OLIH�\HDU¶�EHQDGHULQJ��KLHU�VWDDW�QXO�GXV�YRRU�GH�µHUJVW�GHQNEDUH
VLWXDWLH�YHURRU]DDNW�GRRU�GH�]LHNWH¶HQ�ppQ�VWDDW�YRRU�µJHKHHO�JH]RQG�¶(HQ�MDDU�PHW�HHQ
NZDOLWHLW�YDQ�OHYHQ�YDQ�QXO��VWDDW�GXV�YRRU�QXO�µTXDOLW\�DGMXVWHG�OLIH�\HDUV�¶��4$/<V��+HW
JURWH�YRRUGHHO�YDQ�GH]H�ODDWVWH�EHQDGHULQJ�LV�GDW�GH�NZDOLWHLW�YDQ�OHYHQ�KHHO�VSHFLILHN�YRRU�GH
SDWLsQWHQJURHS�EHSDDOG�NDQ�ZRUGHQ�
'LW�LV�HFKWHU�RRN�HHQ�QDGHHO��GH�µTXDOLW\�RI�OLIH¶�EHQDGHULQJHQ�]LMQ�RYHU�KHW�DOJHPHHQ�PLQGHU
XQLYHUVHHO��TXDOLW\�RI�OLIH�GDWD�YDQ�KHW�HQH�RQGHU]RHN�NXQQHQ�QLHW�JHEUXLNW�ZRUGHQ�RP�GH
NZDOLWHLW�YDQ�OHYHQ�YDQ�HHQ�DQGHUH�]LHNWH�WH�EHSDOHQ�RI�RP�NZDOLWHLW�YDQ�OHYHQ�YRRU�HHQ
]HOIGH�SDWLsQWHQJURHS�LQ�HHQ�DQGHU�ODQG�RI�XLW�HHQ�DQGHUH�OHHIWLMGVJURHS�WH�EHSDOHQ��'LW�JHEUHN
DDQ�XQLIRUPLWHLW�PDDNW�KHW�YDDN�PRHLOLMN�RP�GH�UHVXOWDWHQ�YDQ�NRVWHQHIIHFWLYLWHLWVRQGHU]RH�
NHQ��PHHVWDO�XLWJHGUXNW�LQ�NRVWHQ�SHU�4$/<��WH�LQWHUSUHWHUHQ�HQ�YHUVFKLOOHQGH�NRVWHQ�
HIIHFWLYLWHLWVWXGLHV�PHW�HONDDU�WH�YHUJHOLMNHQ��'H�'$/<�EHQDGHULQJ�GDDUHQWHJHQ�LV�LQ�SULQFLSH
PHHU�XQLYHUVHHO��RPGDW�GLW�HHQ�PLQGHU�VSHFLILHNH�EHQDGHULQJ�YDQ�GH�NZDOLWHLW�YDQ�OHYHQ�LV�
'LW�LV�KHHIW�HFKWHU�RRN�KHW�QDGHHO�GDW�GH�'$/<�EHQDGHULQJ�RYHU�KHW�DOJHPHHQ�HHQ�PLQGHU
QDXZNHXULJH�EHQDGHULQJ�YDQ�GH�NZDOLWHLW�YDQ�OHYHQ�JHHIW�GDQ�GH�4$/<�EHQDGHULQJ�
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,Q�GLW�RQGHU]RHN�LV�HU�YRRU�JHNR]HQ�RP�PHW�EHKXOS�YDQ�GH�ZHJLQJVIDFWRUHQ�YRRU�'$/<�KHW
DDQWDO�4$/<�WH�EHQDGHUHQ��'H]H�NHX]H�LV�JHPDDNW�RPGDW�YRRU�1HGHUODQG�GH
ZHJLQJVIDFWRUHQ�YRRU�4$/<�ELM�MRQJH�NLQGHUHQ�QD�PHQLQJLWLV�HQ�SQHXPRQLH�QLHW�RQWZLNNHOG
]LMQ��'DDUHQWHJHQ�EHVWDDQ�HU�ZHJLQJVIDFWRUHQ�YRRU�'$/<��GLH�ZHO�YRRU�1HGHUODQG
RQWZLNNHOG�]LMQ��:LM�]LMQ�YDQ�PHQLQJ�GDW�JHEUXLN�YDQ�GH]H�ZHJLQJVIDFWRUHQ�HHQ�PHHU
DFFXUDWH�EHQDGHULQJ�JHHIW�YDQ�KHW�DDQWDO�4$/<�LQ�1HGHUODQG�GDQ�JHEUXLN�YDQ�EXLWHQODQGVH
GDWD�]RX�JHYHQ�
,Q�GH�YHUVFKLOOHQGH�KRRIGVWXNNHQ���HQ���]XOOHQ�GH�ZDDUGHQ�YRRU�NZDOLWHLW�YDQ�OHYHQ
JHSUHVHQWHHUG�ZRUGHQ�

������+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�LQ�4$/<
=RDOV�LQ�KHW�EHJLQ�YDQ�GLW�KRRIGVWXN�DO�YHUPHOG�LV��]LMQ�JHZRQQHQ�OHYHQVMDUHQ�MDUHQ�GLH
JHZRQQHQ�]LMQ�LQ�HHQ�GHHOSRSXODWLH�GRRU�YDFFLQDWLH�WHQ�RS]LFKWH�YDQ�HHQ�VLWXDWLH�ZDDULQ
KHOHPDDO�JHHQ�YDFFLQDWLH�SODDWVYLQGW��*HZRQQHQ�OHYHQVMDUHQ�]LMQ�YHUGLVFRQWHHUG��]H�ZRUGHQ
EHUHNHQG�XLW�KHW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ�
=H�ZRUGHQ�JHZRJHQ�YRRU�GH�VLWXDWLH�ZDDULQ�]H�GRRUJHEUDFKW�ZRUGHQ��+HW�WRWDDO�DDQWDO�4$/<
EHVWDDW�GDQ�RRN�QLHW�DOOHHQ�XLW�KHW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�YRRUNRPLQJ�YDQ
VWHUIJHYDOOHQ��+HW�WRWDDO�DDQWDO�4$/<�LV�KHW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�YRRUNRPLQJ
YDQ�VWHUIWH�SOXV�KHW�DDQWDO�JH]RQG�MDDU�HTXLYDOHQWHQ�GDW�JHZRQQHQ�ZRUGW�GRRU�YRRUNRPLQJ
YDQ�EOLMYHQG�OHWVHO�
+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�YRRUNRPLQJ�YDQ�VWHUIWH�LV�DOV�YROJW�XLW�WH�GUXNNHQ�

+HW�DDQWDO�JH]RQG�MDDU�HTXLYDOHQWHQ�GRRU�YRRUNRPLQJ�YDQ�EOLMYHQG�OHWVHO�GRRU�LQYDVLHYH
SQHXPRNRNNHQ�RI�PHQLQJRNRNNHQ�LQIHFWLHV�LV�XLW�WH�GUXNNHQ�LQ�GH�YROJHQGH�IRUPXOH�
�
+HW�WRWDDO�DDQWDO�4$/<�GDW�GRRU�YDFFLQDWLH�JHZRQQHQ�ZRUGW�LV�WH�EHUHNHQHQ�PHW�GH�YROJHQGH
IRUPXOH�

$DQWDO�JHZRQQHQ�OHYHQVMDUHQ� �DDQWDO�YHUORUHQ�OHYHQVMDUHQ�
�YDFFLQZHUN]DDPKHLG

$DQWDO�JH]RQG�MDDU�HTXLYDOHQWHQ� �LQFLGHQWLH�OHWVHO�
�ZHJLQJVIDFWRU�
�YHUGLVFRQWHHUGH�OHYHQVYHUZDFKWLQJ

7RWDDO�DDQWDO�4$/<� �DDQWDO�JH]RQG�MDDU�HTXLYDOHQWHQ���DDQWDO�JHZRQQHQ�OHYHQVMDUHQ



5DSSRUW�QU������������ SDJ�����YDQ���

������=RUJYROXPH
=RDOV�LQ�KHW�EHJLQ�YDQ�KRRIGVWXN���YHUPHOG�ZHUG��LV�YRRU�KHW�YHUNULMJHQ�YDQ�EHSDDOGH�GDWD�GH
KXOS�LQJHURHSHQ�YDQ�H[SHUWV��2P�WH�EHSDOHQ�ZHONH�]RUJ�HHQ�SDWLsQW��QRGLJ�KHHIW�LV�GRRU�GH]H
JURHS�YDQ�H[SHUWV�YRRU�LHGHU�]LHNWHEHHOG�HHQ�EHKDQGHOSODQ�RQWZLNNHOG��+HW�GRHO�YDQ�GH]H
EHKDQGHOSODQQHQ�LV�RP�GH�NRVWHQ�YDQ�LHGHU�]LHNWHEHHOG�YDVW�WH�NXQQHQ�VWHOOHQ��'H]H
EHKDQGHOSODQQHQ�JHYHQ�GXV�QLHW�GH�EHKDQGHOLQJ�ZHHU�GLH�LHGHUH�SDWLsQW�NULMJW��PDDU�JHYHQ
PHHU�HHQ�VRRUW�YDQ�JHPLGGHOGH�EHKDQGHOLQJ��9DQ�GH]H�JHPLGGHOGH�EHKDQGHOLQJ�NXQQHQ
NRVWHQ�EHSDDOG�ZRUGHQ��'H�EHKDQGHOSODQQHQ�]LMQ�ZHHUJHJHYHQ�LQ�ELMODJH���

������.RVWHQ
,Q�KHW�NRVWHQPRGHO�ZRUGW�RQGHUVFKHLGW�JHPDDNW�WXVVHQ�NRVWHQ�GLH�JHPDDNW�ZRUGHQ�GRRU
YDFFLQDWLH�YDQ�GH�GRHOJURHS�HQ�]LHNWH�JHUHODWHHUGH�NRVWHQ��=LHNWH�JHUHODWHHUGH�NRVWHQ�]LMQ
ELMYRRUEHHOG�NRVWHQ�GRRU�KXLVDUWVEH]RHN��]LHNHQKXLVRSQDPH�HQ�PHGLFLMQJHEUXLN�
2QGHU�]LHNWH�JHUHODWHHUGH�NRVWHQ�ZRUGHQ�RRN�GH�NRVWHQ�YHUVWDDQ�GRRUGDW�SDWLsQWHQ�EOLMYHQG
OHWVHO�RQGHUYLQGHQ�QD�HHQ�LQYDVLHYH�SQHXPRNRNNHQ�RI�PHQLQJRNRNNHQ�LQIHFWLH�
.RVWHQ�GRRU�EOLMYHQG�OHWVHO�]LMQ�ELMYRRUEHHOG�NRVWHQ�GRRU�RSQDPH�LQ�HHQ�YHUSOHHJWHKXLV�
KRRUSURWKHVHV�HQ�PHGLFLMQJHEUXLN��'H]H�NRVWHQ�ZRUGHQ�DOOHQ�GLUHFWH�NRVWHQ�JHQRHPG�
,QGLUHFWH�NRVWHQ��ELMYRRUEHHOG�NRVWHQ�YHURRU]DDNW�GRRU�DUEHLGVYHU]XLP��SURGXFWLHYHUOLHV�
ZRUGHQ QLHW�PHH�EHUHNHQG��,Q�GH�JHYRHOLJKHLGVDQDO\VH�LV�HHQ�EHUHNHQLQJ�JHPDDNW�YDQ�GH
LQGLUHFWH�NRVWHQ�
(U�ZRUGW�JHUHNHQG�PHW�HHQ�GLVFRQWRYRHW�YDQ����������+HW�UHIHUHQWLHMDDU�YRRU�NRVWHQ�LV������
9RRU�GH�EHSDOLQJ�YDQ�NRVWHQ�YDQ�PHGLVFKH�KXOS�LV�JHEUXLNW�JHPDDNW�YDQ�GH�LQ������JHOGHQGH
WDULHYHQ��,QGLHQ�YRRU�EHSDDOGH�NRVWHQ�JHHQ�WDULHI�YDQ������EHVFKLNEDDU�ZDV��]LMQ�WDULHYHQ�XLW
HHQ�YURHJHU�MDDU�RPJHUHNHQG�QDDU�HHQ������WDULHI�PHW�EHKXOS�YDQ�*'3�SULMV�LQGLFHV�YDQ�KHW
&%6�
'H�YROJHQGH�VRRUWHQ�NRVWHQ�ZRUGHQ�LQ�KHW�PRGHO�RQGHUVFKHLGHQ�
� 9DFFLQDWLHNRVWHQ
� =LHNWHJHERQGHQ�NRVWHQ��GLUHFWH�PHGLVFKH�NRVWHQ�HQ�WRHNRPVWLJH�NRVWHQ�GRRU�EOLMYHQG

OHWVHO�
� ,QGLUHFWH�NRVWHQ��NRVWHQ�YHURRU]DDNW�GRRU�DUEHLGVYHU]XLP�YDQ�HHQ�YDQ�GH�RXGHUV��,Q�GH

JHYRHOLJKHLGVDQDO\VH�LV�HHQ�EHUHNHQLQJ�JHPDDNW�PHW�EHKXOS�YDQ�GH]H�LQGLUHFWH�NRVWHQ�
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,Q�EHLGH�DQDO\VHV�]LMQ�GH]HOIGH�ZDDUGHQ�JHEUXLNW�YRRU�GH�YDFFLQDWLHNRVWHQ��'H�ZDDUGHQ�YDQ
GH YHUVFKLOOHQGH�SDUDPHWHUV�]LMQ�ZHHUJHJHYHQ�LQ�GH�YROJHQGH�WDEHO�
7DEHO����'H�YDFFLQDWLHNRVWHQ

3DUDPHWHU� :DDUGH�
.RVWHQ�SQHXPRNRNNHQ�YDFFLQ �����SHU�GRVLV
.RVWHQ�PHQLQJRNRNNHQ�YDFFLQ ����SHU�GRVLV
$DQWDO�GRVHULQJHQ �
7RHGLHQLQJVNRVWHQ�SHU�GRVLV ���
.RVWHQ�SURPRWLHFDPSDJQH ������
3HUFHQWDJH�HQ�HUQVW�ELMZHUNLQJHQ ������KHHIW�]HHU�OLFKWH�ELMZHUNLQJ
'H�WRHGLHQLQJVNRVWHQ�SHU�GRVHULQJ�]LMQ�JHEDVHHUG�RS�DSDUWH�WRHGLHQLQJ�YDQ�GH�YDFFLQV��HFKWHU
ZHO WHJHOLMN�PHW�KHW�'.73�SURJUDPPD��'H�]LHNWHJHERQGHQ�NRVWHQ�]LMQ�SHU�LQIHFWLH
DIKDQNHOLMN�YDQ�KHW�RSJHVWHOGH�EHKDQGHOSODQ��'H]H�NRVWHQ�]XOOHQ�GDQ�RRN�LQ�GHWDLO�EHKDQGHOG
ZRUGHQ LQ�GH�KRRIGVWXNNHQ���HQ���
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���0(7+2'(��.($�31(802.2..(19$&&,1

,Q�GLW�KRRIGVWXN�]XOOHQ�GH�VSHFLILHNH�RQGHUGHOHQ�YDQ�KHW�NRVWHQHIIHFWLYLWHLWVPRGHO�YRRU
SQHXPRNRNNHQYDFFLQDWLH�EHVSURNHQ�ZRUGHQ��7HYHQV�]DO�GXLGHOLMN�JHPDDNW�ZRUGHQ�ZDDU�GH
JHEUXLNWH�PHWKRGLHN�DIZLMNW�YDQ�KHW�LQ�KRRIGVWXN���JHSUHVHQWHHUGH�PRGHO�
'H�EHVSUHNLQJ�YDQ�GH�YHUVFKLOOHQGH�SDUDPHWHUV�ZRUGW�DDQ�GH�KDQG�YDQ�ILJXXU���JHGDDQ�

)LJXXU����6FKHWV�YDQ�KHW�NRVWHQHIIHFWLYLWHLWVPRGHO

(SLGHPLRORJLVFK�PRGHO� .RVWHQ PRGHO � 5HVXOWDDW�
�

=RUJYROXPH

4$/<

3DUDPHWHUV�
�YDFFLQDWLH
�LQFLGHQWLH
�GHPRJUDILH
�YHUORUHQ�OHYHQVMDUHQ
�FRPSOLFDWLHV
�NZDOLWHLW�YDQ�OHYHQ
�VWHUIWH

7DULHYHQ
JH]RQGKHLGV]RUJ

.RVWHQ

SHU

4$/<
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����+HW�HSLGHPLRORJLVFK�PRGHO

������:DDUGHQ�YDQ�YDFFLQSDUDPHWHUV
9RRU�KHW�EHSDOHQ�YDQ�GH�NRVWHQHIIHFWLYLWHLW�YDQ�SQHXPRNRNNHQYDFFLQDWLH�ELM�MRQJH�NLQGHUHQ
]LMQ�GH�YROJHQGH�YDFFLQSDUDPHWHUV�YDQ�EHODQJ�
� +HW�YDFFLQDWLHVFKHPD
� 'XXU�YDQ�YDFFLQZHUN]DDPKHLG
� (IIHFWLYLWHLW�YDQ�KHW�JHFRQMXJHHUGH�SQHXPRNRNNHQYDFFLQ
� /HHIWLMGVSHFLILHNH�LQFLGHQWLH
� 9DFFLQDWLHJUDDG�LQ�GH�GRHOJURHS
� 6HURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�SQHXPRNRNNHQYDFFLQ
� 3HUFHQWDJH�ELMZHUNLQJHQ�YDQ�KHW�SQHXPRNRNNHQYDFFLQ
+HW�YDFFLQDWLHVFKHPD
+HW�YDFFLQDWLHVFKHPD�EHVWDDW�XLW�YDFFLQDWLHV�RS�GH�OHHIWLMG�YDQ���������HQ����PDDQGHQ�
'XXU�YDQ�YDFFLQZHUN]DDPKHLG
,Q�GH�EDVLVDQDO\VH�LV�DDQJHQRPHQ�GDW�KHW�SQHXPRNRNNHQYDFFLQ�HHQ�EHVFKHUPLQJ�JHHIW�YDQ��
MDDU��$DQJHQRPHQ�LV�GDW�GH�YDFFLQZHUN]DDPKHLG�JHGXUHQGH�GH]H��MDUHQ�KHW]HOIGH�EOLMIW�
:HUN]DDPKHLG�YDQ�KHW���YDOHQWH�JHFRQMXJHHUGH�SQHXPRNRNNHQYDFFLQ
,Q�GH�EDVLVDQDO\VH�LV�GH�ZHUN]DDPKHLG�YDQ�KHW�JHFRQMXJHHUGH�SQHXPRNRNNHQYDFFLQ�WHJHQ
LQYDVLHYH�LQIHFWLHV�QD�GULH�GRVHULQJHQ������'H]H�ZDDUGH�YRRU�ZHUN]DDPKHLG�JHOGW�DOOHHQ
YRRU�VHURW\SHQ�GLH�LQ�KHW�YDFFLQ�DDQZH]LJ�]LMQ��GH�HIIHFWLYLWHLW�YDQ�KHW�YDFFLQ�WHJHQ�VHURW\SHQ
GLH�QLHW�DDQZH]LJ�]LMQ�LQ�KHW�YDFFLQ�LV�����'H�ZHUN]DDPKHLG�YDQ�KHW�JHFRQMXJHHUGH
SQHXPRNRNNHQYDFFLQ�WHJHQ�LQYDVLHYH�LQIHFWLHV�LV�����QD�YLHU�GRVHULQJHQ��+LHUELM�JHOGW�RRN
GDW�GH]H�ZDDUGH�YRRU�ZHUN]DDPKHLG�DOOHHQ�JHOGW�ELM�LQIHFWLHV�PHW�VHURW\SHQ�GLH�LQ�KHW�YDFFLQ
YRRUNRPHQ��'H]H�DDQQDPHV�]LMQ�JHEDVHHUG�RS�YRRUORSLJH�WHVWUHVXOWDWHQ��,Q�HHQ
JHYRHOLJKHLGVDQDO\VH�]DO�GH�LQYORHG�YDQ�HHQ�YHUPLQGHUGH�HIIHFWLYLWHLW�YDQ�KHW�YDFFLQ�RS�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�EHNHNHQ�ZRUGHQ��5HVXOWDWHQ�YDQ�HHQ�VWXGLH�LQ�&DOLIRUQLs������VWDYHQ
GH JHEUXLNWH�DDQQDPHV�RPWUHQW�GH�HIIHFWLYLWHLW��'H]H�VWXGLH��HHQ�GXEEHOEOLQGH�WULDO�PHW�KHW��
YDOHQWH�JHFRQMXJHHUGH�SQHXPRNRNNHQYDFFLQ��JDI�DOV�XLWNRPVW�HHQ�ZHUN]DDPKHLG�YDQ�PHHU
GDQ�����WHJHQ�LQYDVLHYH�SQHXPRNRNNHQ�LQIHFWLHV�YHURRU]DDNW�GRRU�VHURW\SHQ�DDQZH]LJ�LQ
KHW�YDFFLQ��+HW�YDFFLQ�JDI�WHYHQV�HQLJH�ZHUN]DDPKHLG�WHJHQ�RWLWLV�PHGLD��,Q�HHQ�)LQVH�VWXGLH
LV�UHFHQW�GH�HIIHFWLYLWHLW�YDQ�KHW�YDFFLQ�WHJHQ�RWLWLV�PHGLD�EHSDDOG��GH]H�ZDV�����QD�YLHU
GRVHULQJHQ�������$DQJHQRPHQ�LV�GDW�GH�ZHUN]DDPKHLG�WHJHQ�LQYDVLHYH�SQHXPRQLH�KHW]HOIGH
]DO�]LMQ�DOV�GH�ZHUN]DDPKHLG�YDQ�KHW�YDFFLQ�WHJHQ�PHQLQJLWLV�
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/HHIWLMGVSHFLILHNH�LQFLGHQWLH
'H�KRRJVWH�LQFLGHQWLH�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�OLJW�RS�GH�OHHIWLMG�YDQ���PDDQGHQ������
'LW�KHHIW�JURWH�FRQVHTXHQWLHV�YRRU�GH�EHVFKHUPLQJ�GLH�KHW���YDOHQW�JHFRQMXJHHUG
SQHXPRNRNNHQ�YDFFLQ�WHJHQ�SQHXPRNRNNHQ�PHQLQJLWLV�DDQ�]XLJHOLQJHQ�LQ�KHW�HHUVWH
OHYHQVMDDU�NDQ�JHYHQ��+HW�YDFFLQ�ZRUGW�LPPHUV�YHURQGHUVWHOG�ZHUN]DDP�WH�]LMQ�YDQDI�GH
GHUGH�GRVHULQJ��GLW�LV�SDV�YDQDI�GH�YLMIGH�PDDQG��'H�JHYROJHQ�KLHUYDQ�YRRU�GH�EHVFKHUPLQJ�LQ
KHW�HHUVWH�OHYHQVMDDU�]LMQ�DDQ�GH�KDQG�YDQ�GDWD�DQDO\VH�YDQ�HHQ�5%0�EHVWDQG�JHVFKDW�
$QDO\VH�YDQ�KHW�5%0�GDWDEHVWDQG�PHW�JHJHYHQV�YDQ������WRW�HQ�PHW������OHYHUW�GH
YROJHQGH�JHJHYHQV�RS������YDQ�KHW�WRWDDO�DDQWDO�JHYDOOHQ�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�ELM
NLQGHUHQ�WXVVHQ���HQ���MDDU�YLQGW�SODDWV�LQ�GH�HHUVWH���PDDQGHQ�YDQ�KHW�OHYHQ��=R¶Q�����YLQGW
SODDWV�WXVVHQ�GH�OHHIWLMG�YDQ���HQ����PDDQGHQ��'H�UHVWHUHQGH�����YLQGW�SODDWV�WXVVHQ�GH
OHHIWLMG�YDQ����HQ����PDDQGHQ��'LW�EHWHNHQW�GDW�����YDQ�KHW�WRWDDO�DDQWDO�JHYDOOHQ�YDQ
SQHXPRNRNNHQ�PHQLQJLWLV�ELM�NLQGHUHQ�WXVVHQ���HQ���MDDU�QLHW�WH�YRRUNRPHQ�LV�GRRU
YDFFLQDWLH��9DQ�GH�����GLH�SODDWV�KHHIW�ELM�NLQGHUHQ�WXVVHQ���HQ����PDDQGHQ�LV�HHQ�JHGHHOWH
WH�YRRUNRPHQ��,PPHUV��GH�NLQGHUHQ�KHEEHQ�RS�GH]H�OHHIWLMG�GULH�YDFFLQDWLHV�JHKDG�HQ�]LMQ�GXV
JHGHHOWHOLMN�EHVFKHUPW��3DV�YDQDI�GH�ODDWVWH�PDDQG�YDQ�KHW�HHUVWH�OHYHQVMDDU�KHHIW�HHQ�NLQG�GH
PD[LPDOH�EHVFKHUPLQJ�GLH�KHW�YDFFLQ�NDQ�JHYHQ�
9RRU�LQYDVLHYH�SQHXPRQLH�JHOGW�GLW�LQ�YHHO�PLQGHUH�PDWH��'H�JURRWVWH�LQFLGHQWLHSLHN�EHYLQGW
]LFK�KLHU�ELM�NLQGHUHQ�RS�GH�OHHIWLMG�YDQ����PDDQGHQ��2S�GH]H�OHHIWLMG�KHEEHQ�NLQGHUHQ
YROJHQV�KHW�VFKHPD�YLHU�YDFFLQDWLHV�JHKDG�HQ�]LMQ�GXV�PD[LPDDO�EHVFKHUPG�WHJHQ�LQYDVLHYH
SQHXPRNRNNHQ�LQIHFWLHV�

9DFFLQDWLHJUDDG�LQ�GH�GRHOJURHS
'H�YDFFLQDWLHJUDDG�LQ�GH�GRHOJURHS�LV�YRRU�EHLGH�NRVWHQHIIHFWLYLWHLWVPRGHOOHQ�JHOLMN��QDPHOLMN
YRRU�GULH�YDFFLQDWLHV�����HQ�YRRU�YLHU�YDFFLQDWLHV�����
�]LH�SDUDJUDDI�������
6HURW\SH�VSHFLILHNH�GHNNLQJ
'H�VHURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�YDFFLQ�EHGUDDJW�����
'H�YDFFLQHIIHFWLYLWHLW�LQ�GH�GRHOSRSXODWLH
0HW�EHKXOS�YDQ�GH�ERYHQVWDDQGH�GDWD�HQ�GH�IRUPXOH�XLW�SDUDJUDDI�������NDQ�GH�HIIHFWLYLWHLW
YDQ�KHW�SQHXPRNRNNHQYDFFLQ�LQ�GH�GRHOSRSXODWLH�YDQ�MRQJH�1HGHUODQGVH�NLQGHUHQ�EHSDDOG
ZRUGHQ�

0HW�GH�ZDDUGHQ�YRRU�KHW�SQHXPRNRNNHQYDFFLQ�LQJHYXOG�ZRUGW�GLW�QD�GULH�YDFFLQDWLHV�

9DFFLQHIIHFWLYLWHLW� �ZHUN]DDPKHLG�
�VHURW\SH�VSHFLILHNH�GHNNLQJ�
�YDFFLQDWLHJUDDG

9DFFLQHIIHFWLYLWHLW� ������
�����
����� ������
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1D�YLHU�YDFFLQDWLHV�LV�GH�YDFFLQZHUN]DDPKHLG�

+HW�SHUFHQWDJH�ELMZHUNLQJHQ
,Q�GH�EDVLVDQDO\VH�JHYHQ�KHW�SQHXPRNRNNHQYDFFLQ�HQ�KHW�PHQLQJRNRNNHQYDFFLQ�HYHQYHHO
NDQV�RS�ELMZHUNLQJHQ��QDPHOLMN�������,Q�GH�QX�YROJHQGH�WDEHO�]XOOHQ�DOOH�ZDDUGHQ�YDQ�DDQ�KHW
SQHXPRNRNNHQYDFFLQ�JHUHODWHHUGH�SDUDPHWHUV�QRJ�HHQV�RQGHU�HONDDU�JH]HW�ZRUGHQ�
7DEHO����:DDUGHQ�YDQ�YDFFLQSDUDPHWHUV�YRRU�KHW�SQHXPRNRNNHQYDFFLQ

3DUDPHWHU� :DDUGH�
9DFFLQDWLHVFKHPD 9DFFLQDWLHV�RS�������HQ����PDDQGHQ
'XXU�YDQ�YDFFLQHIIHFWLYLWHLW ��MDDU
:HUN]DDPKHLG�YDQ�KHW�YDFFLQ ��GRVHV���������GRVHV�����
9DFFLQDWLHJUDDG�LQ�GRHOSRSXODWLH ��GRVHV���������GRVHV�����
6HURW\SH�VSHFLILHNH�GHNNLQJ ���
9DFFLQHIIHFWLYLWHLW ��GRVHV���������GRVHV�����
3HUFHQWDJH�ELMZHUNLQJHQ ����

������,QFLGHQWLH
'H�WZHH�EHODQJULMNVWH�]LHNWHQ�GLH�YHURRU]DDNW�ZRUGHQ�GRRU�SQHXPRNRNNHQ�]LMQ�PHQLQJLWLV�HQ
SQHXPRQLH��'H�LQFLGHQWLH�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�LV�JHVFKDW�PHW�EHKXOS�YDQ�JHJHYHQV
YDQ�KHW�5%0�������(U�]LMQ�JHJHYHQV�JHEUXLNW�YDQ�GH�MDUHQ������WRW�HQ�PHW������YDQ�DDQJLIWHV
YDQ�PHQLQJLWLV�ELM�NLQGHUHQ�WXVVHQ���HQ���MDDU��'H�KRRJVWH�LQFLGHQWLH�YDQ�SQHXPRNRNNHQ
PHQLQJLWLV�ZRUGW�JHYRQGHQ�RS�GH�OHHIWLMG�YDQ���PDDQGHQ��'H�PRUWDOLWHLW�YDQ�SQHXPRNRNNHQ
PHQLQJLWLV�LV����������
'H�YROJHQGH�WDEHO�JHHIW�KHW�JHPLGGHOG�DDQWDO�UHJLVWUDWLHV�YDQ�SQHXPRNRNNHQ�LVRODWHQ�ELM�KHW
5%0�WXVVHQ������HQ������
7DEHO����*HPLGGHOG�DDQWDO�UHJLVWUDWLHV�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�WXVVHQ���HQ���MDDU

/HHIWLMGVFDWHJRULH� $DQWDO�
� ������PDDQGHQ ����
� ±����PDDQGHQ ��
���PDDQGHQ�����MDDU ����
7RWDDO� ����

9DFFLQHIIHFWLYLWHLW� ������
�����
����� ������
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8LW�RQGHU]RHN�YDQ�KHW�5%0�����������LV�JHEOHNHQ�GDW�GH]H�FLMIHUV�HHQ�RQGHUVFKDWWLQJ�YDQ�KHW
ZHUNHOLMNH�DDQWDO�]LMQ��2QJHYHHU�����YDQ�KHW�ZHUNHOLMNH�DDQWDO�JHYDOOHQ�YDQ�SQHXPRNRNNHQ
PHQLQJLWLV�NDQ�JHUDSSRUWHHUG�ZRUGHQ��'H]H�RQGHUUDSSRUWDJH�ZRUGW�YHURRU]DDNW�GRRUGDW�HHQ
DDQWDO�SDWLsQWHQ�DO�YRRUGDW�]H�RSJHQRPHQ�ZRUGHQ�LQ�KHW�]LHNHQKXLV�DO�DQWLELRWLFD�WRHJHGLHQG
NULMJHQ�
+LHUGRRU�ZRUGW�HHQ�SRVLWLHYH�XLWVODJ�YDQ�GH�EDFWHULHNZHHN�YRRUNRPHQ��9HUGHU�ZRUGW�QLHW�YDQ
LHGHU�JHYDO�YDQ�EDFWHULsOH�PHQLQJLWLV�HHQ�NZHHN�LQJHVWXXUG�QDDU�KHW�5%0�
7DEHO����*HVFKDWWH�LQFLGHQWLH�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�WXVVHQ���HQ���MDDU
/HHIWLMGVFDWHJRULH� $DQWDO�
� ±�����PDDQGHQ ����
� ±����PDDQGHQ ����
���PDDQGHQ�����MDDU ����
7RWDDO� ����
,Q�KRRIGVWXN���LV�GH�SUREOHPDWLHN�URQGRP�KHW�VWHOOHQ�YDQ�HHQ�MXLVWH�GLDJQRVH�ELM�SQHXPRQLH
XLWJHOHJG��6OHFKWV�HHQ�JHULQJ�DDQWDO�YDQ�GH�JHYDOOHQ�YDQ�LQYDVLHYH�SQHXPRQLH�LV
EDFWHUHPLVFK��+HW�5%0�UHJLVWUHHUW�DOOHHQ�EORHG��RI�&6)�NZHNHQ��$OV�DOOHHQ�JHEUXLN�JHPDDNW
ZRUGW YDQ�5%0�JHJHYHQV�NULMJHQ�ZH�GXV�HHQ�IRUVH�RQGHUVFKDWWLQJ�YDQ�KHW�DDQWDO�JHYDOOHQ
YDQ�LQYDVLHYH�SQHXPRNRNNHQ�SQHXPRQLH��9RRU�GH]H�DQDO\VH�LV�XLWJHJDDQ�YDQ�6,*�GDWD��=LM
UHJLVWUHUHQ�RQGHU�PHHU�KHW�DDQWDO�]LHNHQKXLVRSQDPHV�HQ�GH�GXXU�KLHUYDQ���+HW�DDQWDO
LQYDVLHYH�SQHXPRNRNNHQ�SQHXPRQLHsQ�ELM�NLQGHUHQ�WXVVHQ���HQ���MDDU�HQ�KHW�JHPLGGHOG
DDQWDO�]LHNHQKXLVYHUSOHHJGDJHQ�GLH�GH]H�]LHNWH�LQ�GH]H�OHHIWLMGVFDWHJRULH�YHURRU]DDNW�]LMQ
EHSDDOG�DDQ�GH�KDQG�YDQ�GH]H�GDWD��*H]LHQ�GH�KLHUERYHQ�EHVFKUHYHQ�SUREOHPDWLHN�RPWUHQW�GH
GLDJQRVWLVHULQJ�YDQ�SQHXPRNRNNHQ�SQHXPRQLH�LV�RRN�GLW�DDQWDO�HHQ�]HHU�YRRU]LFKWLJH
VFKDWWLQJ���$DQJH]LHQ�HU�JHHQ�JHJHYHQV�EHVWDDQ�RPWUHQW�GH�LQFLGHQWLH�YDQ�EURQFKRSQHXPRQLH�
LV�HU�YRRU�JHNR]HQ�RP�EURQFKRSQHXPRQLH�QLHW�PHH�WH�QHPHQ�LQ�GH�DQDO\VH�
'H�KRRJVWH�LQFLGHQWLH�YDQ�SQHXPRNRNNHQ�SQHXPRQLH�ELM�NLQGHUHQ�OLJW�RS�GH�OHHIWLMG�YDQ���
PDDQGHQ��2RN�YRRU�GH]H�LQIHFWLH�JHOGW�ZHHU�GDW��UHODWLHI�PHHU�PDQQHQ�HUGRRU�JHWURIIHQ
ZRUGHQ GDQ�YURXZHQ��8LW�VWXGLHV�LV�JHEOHNHQ�GDW�GH]H�PDQ���YURXZ�YHUKRXGLQJ�RQJHYHHU�����
LV������'H�PRUWDOLWHLW�YDQ�SQHXPRQLH�LV�����������������
'H�YROJHQGH�WDEHO�JHHIW�KHW�DDQWDO�JHYDOOHQ�YDQ�SQHXPRQLH�ZHHU�GDW�JHUHJLVWUHHUG�ZRUGW�ELM
KHW�6,*�
7DEHO����+HW�DDQWDO�UHJLVWUDWLHV�YDQ�SQHXPRNRNNHQ�SQHXPRQLH�ELM�MRQJH�NLQGHUHQ

/HHIWLMGVFDWHJRULH $DQWDO
0DQ

$DQWDO
9URXZ

� ±���MDDU �� ��
� ±���MDDU �� ��
7RWDDO� �� ��
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������'HPRJUDILH
9RRU�EHLGH�NRVWHQHIIHFWLYLWHLWVPRGHOOHQ�JHOGHQ�GH�GHPRJUDILVFKH�JHJHYHQV�XLW�KRRIGVWXN
������

������+HW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ
+HW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ�GRRU�LQYDVLHYH�SQHXPRNRNNHQLQIHFWLHV�LV�WH�EHUHNHQHQ�PHW�GH
YROJHQGH�IRUPXOH��KRRIGVWXN����������
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� �DDQWDO�LQIHFWLHV�
�PRUWDOLWHLW
�OHYHQVYHUZDFKWLQJ
'H�JHPLGGHOGH�OHYHQVYHUZDFKWLQJ�YDQ�HHQ�SHUVRRQ�LV�WH�EHUHNHQHQ�GRRU�GH�JHPLGGHOGH
OHYHQVYHUZDFKWLQJ�YDQ�HHQ�SHUVRRQ�WH�ZHJHQ�PHW�GH�PDQ���YURXZ�YHUKRXGLQJ�YDQ�GH�]LHNWH�
=RDOV�LQ�KRRIGVWXN�����UHHGV�YHUPHOG�VWDDW�LV�GH�PDQ�YURXZ�YHUKRXGLQJ�ELM�SQHXPRNRNNHQ
PHQLQJLWLV�ELM�NLQGHUHQ�RQJHYHHU�����������
'LW�JHHIW�GH�YROJHQGH�ZDDUGHQ�YRRU�GH�YHUGLVFRQWHHUGH�OHYHQVYHUZDFKWLQJ�YDQ�HHQ�SHUVRRQ
PHW SQHXPRNRNNHQ�PHQLQJLWLV�

+HW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ�GRRU�SQHXPRNRNNHQ�PHQLQJLWLV�LV�DOV�YROJW�WH�EHUHNHQHQ�
%LM�NLQGHUHQ�WXVVHQ���HQ���PDDQGHQ�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� ������
������
������� ������
%LM�NLQGHUHQ�WXVVHQ���HQ����PDDQGHQ�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� ������
������
������� �������
%LM�NLQGHUHQ�WXVVHQ����PDDQGHQ�HQ���MDDU�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� ������
������
������� ������
'H�EHUHNHQLQJ�YDQ�KHW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ�GRRU�LQYDVLHYH�SQHXPRNRNNHQ�SQHXPRQLH
JHVFKLHGW�RS�GH]HOIGH�ZLM]H�DOV�GH�YRRUJDDQGH�EHUHNHQLQJHQ��+LHU�KRHIW�HFKWHU�JHHQ�JHZRJHQ
OHYHQVYHUZDFKWLQJ�XLWJHUHNHQG�WH�ZRUGHQ��DDQJH]LHQ�HU�EHNHQG�LV�KRHYHHO�YDQ�GH�LVRODWHQ
PDQ RI�YURXZ�LV��]LH�WDEHO����
'LW�JHHIW�GH�YROJHQGH�ZDDUGHQ�YRRU�KHW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ�GRRU�LQYDVLHYH
SQHXPRNRNNHQ�SQHXPRQLH�

/HYHQVYHUZDFKWLQJ��RS�ò�MDDU�� ���������MDDU
/HYHQVYHUZDFKWLQJ�RS��ò�MDDU� ���������MDDU
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%LM�NLQGHUHQ�WXVVHQ���HQ���MDDU�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� ����
������
������������
������
������� ������
%LM�NLQGHUHQ�WXVVHQ���HQ���MDDU�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� ����
������
������������
�����
��������� �������

������%OLMYHQG�OHWVHO�GRRU�LQYDVLHYH�SQHXPRNRNNHQLQIHFWLHV
(HQ�KRRJ�SHUFHQWDJH�SDWLsQWHQ�PHW�SQHXPRNRNNHQ�PHQLQJLWLV�KHHIW�WH�NDPSHQ�PHW�EOLMYHQG
OHWVHO�GRRU�GH�LQIHFWLH��/LWHUDWXXURQGHU]RHN������������������JHHIW�GH�YROJHQGH�VFKDWWLQJHQ�YDQ
KHW�SHUFHQWDJH�YDQ�GH�RYHUOHYHQGHQ�GDW�WH�PDNHQ�NULMJW�PHW�UHVWYHUVFKLMQVHOHQ�
7DEHO����'H�UHVWYHUVFKLMQVHOHQ�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV
� KRRUVWRRUQLVVHQ ��ELODWHUDOH

KRRUVWRRUQLVVHQ
� PHQWDOH
UHWDUGDWLH

� VSDVWLFLWHLW ��HSLOHSVLH
���� ��� ��� ��� ���

+LHUELM�]LMQ�GH�YROJHQGH�SDUDPHWHUV�JHEUXLNW�YRRU�GH�NDUDNWHULVHULQJ�YDQ�GH
UHVWYHUVFKLMQVHOHQ��JHKRRUVWRRUQLVVHQ�]LMQ�JHGHILQLHHUG�DOV�HHQ�JHKRRUYHUOLHV�YDQ�PLQLPDDO���
GHFLEHO��0HQWDOH�UHWDUGDWLH�LV�JHGHILQLHHUG�DOV�HHQ�,4�ODJHU�GDQ�����9RRU�KHW�SHUFHQWDJH
RYHUOHYHQGHQ�GDW�ODVW�KHHIW�YDQ�HSLOHSVLH�RI�VSDVWLFLWHLW�JHOGW�GDW�KLHUELM�JHHQ�LQJDQJVFULWHULD
]LMQ�PHHJHQRPHQ�YRRU�GH�HUQVW�YDQ�GH�DDQGRHQLQJ�

������2WLWLV�0HGLD�HQ�SQHXPRNRNNHQ�YDFFLQDWLH�
(U�]LMQ�JHHQ�VSHFLILHNH�LQFLGHQWLHJHJHYHQV�YDQ�RWLWLV�PHGLD�EHNHQG��'H�DDQQDPH�LV�JHPDDNW
GDW�LHGHU�NLQG�WXVVHQ�KHW�WZHHGH�HQ�YLMIGH�OHYHQVMDDU�ppQ�HSLVRGH�YDQ�RWLWLV�PHGLD�GRRUPDDNW
�����(U�]LMQ�MDDUOLMNV�GXV�]R¶Q���������JHYDOOHQ�YDQ�RWLWLV�PHGLD�]LMQ�LQ�GH�OHHIWLMGVJURHS�YDQ
NLQGHUHQ�WXVVHQ�WZHH�HQ�YLMI�MDDU��6FKDWWLQJHQ�JHYHQ�DDQ�GDW�KHW�LQ�����YDQ�GH�JHYDOOHQ�GRRU
HHQ�YLUXV�YHURRU]DDNW�ZRUGW�HQ�LQ�����YDQ�GH�JHYDOOHQ�GRRU�HHQ�EDFWHULH��9DQ�GH�EDFWHULsOH
RWLWLV�PHGLD��ZRUGW�FLUFD�����YHURRU]DDNW�GRRU��SQHXPRNRNNHQ������+HW�YRRUNRPHQ�YDQ
JHYDOOHQ�YDQ�RWLWLV�PHGLD�]DO�QLHW�ZHHUVSLHJHOG�ZRUGHQ�LQ�KHW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�
2WLWLV�PHGLD�YHURRU]DDNW�LPPHUV�JHHQ�PRUWDOLWHLW��+HW�YRRUNRPHQ�YDQ�RWLWLV�PHGLD�]DO�OHLGHQ
WRW�HHQ�GDOLQJ�YDQ�KHW�]RUJYROXPH��'RRU�KHW�JURWH�DDQWDO�JHYDOOHQ�YDQ�RWLWLV�PHGLD�]XOOHQ�GH
KLHUGRRU�JHUHDOLVHHUGH�EDWHQ�ZDDUVFKLMQOLMN�JURRW�]LMQ���(HQ�UHFHQWH�)LQVH�VWXGLH�JHHIW�DDQ�GDW
GH YDFFLQZHUN]DDPKHLG�YDQ�KHW���YDOHQWH�SQHXPRNRNNHQ�YDFFLQ�WHJHQ�RWLWLV�PHGLD�FLUFD����
LV��������(U�ZRUGW�YHURQGHUVWHOG�GDW�GH�VHURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�YDFFLQ�LQ�GLW�JHYDO
LHWV�ODJHU�OLJW�GDQ�GLH�ELM�LQYDVLHYH�SQHXPRNRNNHQ�LQIHFWLHV��QDPHOLMN�����LQ�SODDWV�YDQ�����
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'H�YROJHQGH�WDEHO�JHHIW�GH�HSLGHPLRORJLVFKH�SDUDPHWHUV�ZHHU�
7DEHO����3DUDPHWHUV�YDQ�RWLWLV�PHGLD�WXVVHQ�WZHHGH�HQ�YLMIGH�OHYHQVMDDU
3DUDPHWHU :DDUGH 5HIHUHQWLH
$DQWDO�JHYDOOHQ�RWLWLV ������� $DQQDPH�Q�D�Y������
$DQWDO�RWLWLV�PHGLD�GRRU
SQHXPRNRNNHQ�LQIHFWLH

������ $DQQDPH�Q�D�Y��������
6HURW\SH�VSHFLILHNH�GHNNLQJ ��� $DQQDPH�Q�D�Y��(VNROD�����
9DFFLQZHUN]DDPKHLG ��� (VNROD�����
9DFFLQDWLHJUDDG ��� ����
0HW�EHKXOS�YDQ�GH]H�SDUDPHWHUV�NDQ�KHW�DDQWDO�JHYDOOHQ�YDQ�RWLWLV�PHGLD�GDW�YRRUNRPHQ�NDQ
ZRUGHQ GRRU�SQHXPRNRNNHQ�YDFFLQDWLH�EHUHNHQG�ZRUGHQ���+HW�DDQWDO�YRRUNRPHQ�JHYDOOHQ
YDQ�RWLWLV�PHGLD�SHU�MDDU�LV�KHW�DDQWDO�JHYDOOHQ�YDQ�SQHXPRNRNNHQ�RWLWLV�PHGLD
YHUPHQLJYXOGLJG�PHW�GH�VHURW\SH�VSHFLILHNH�GHNNLQJ��GH�YDFFLQZHUN]DDPKHLG�HQ�GH
YDFFLQDWLHJUDDG�LQ�GH�SRSXODWLH��'LW�JHHIW�GH�YROJHQGH�ZDDUGH�
$DQWDO�RWLWLV�YRRUNRPHQ� ��������
�����
�����
����� �������
3QHXPRNRNNHQ�YDFFLQDWLH�NDQ�GXV�]R¶Q����YDQ�KHW�WRWDDO�DDQWDO�JHYDOOHQ�YDQ�RWLWLV�PHGLD�SHU
MDDU�YRRUNRPHQ��'LW�SHUFHQWDJH�NRPW�RYHUHHQ�PHW�EXLWHQODQGVH�VWXGLHV�ZDDULQ�JHVWHOG�ZRUGW
GDW�WXVVHQ�GH���HQ����YDQ�KHW�WRWDDO�DDQWDO�JHYDOOHQ�YDQ�RWLWLV�PHGLD�YRRUNRPHQ�NDQ�ZRUGHQ
GRRU�YDFFLQDWLH�PHW�KHW���YDOHQWH�SQHXPRNRNNHQ�YDFFLQ����������
2P�KHW�]RUJJHEUXLN�LQ�WH�NXQQHQ�VFKDWWHQ�GDW�GRRU�GH]H�JHYDOOHQ�YDQ�RWLWLV�PHGLD�YHURRU]DDNW
ZRUGW� ]LMQ�HU�EHKDQGHOSODQQHQ�RSJHVWHOG��'H�YROJHQGH�WDEHO�JHHIW�GH]H�EHKDQGHOSODQQHQ
ZHHU�
7DEHO�����%HKDQGHOSODQQHQ�YDQ�RWLWLV�PHGLD�GRRU�SQHXPRNRNNHQ
3HUFHQWDJH�YDQ�KHW�DDQWDO
JHYDOOHQ�YDQ�RWLWLV�PHGLD

$DQWDO
KXLVDUWVFRQVXOW

$DQWDO�27&
SDUDFHWDPRO

.12 .12��
WURPPHO�
YOLHVEXLVMHV

$DQWDO
DQWLELRWLFD

��� ����
��� ���� ���
��� ���� ���
(U�LV�YDQXLW�JHJDDQ�GDW�����YDQ�GH�NLQGHUHQ�PHW�RWLWLV�PHGLD�JHHQ�EHKDQGHOLQJ�QRGLJ�KHHIW�
9RRU�GH�NRVWHQ�YDQ�GH�YHUVFKLOOHQGH�EHKDQGHOZLM]HQ�YHUZLM]HQ�ZLM�QDDU�ELMODJH����VHFWLH���
SDUDPHWHUZDDUGHQ�YRRU�SQHXPRNRNNHQ�RWLWLV�PHGLD�
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������.ZDOLWHLW�YDQ�OHYHQ
=RDOV�LQ�SDUDJUDDI�������EHVFKUHYHQ�LV��EHQDGHUG�GLW�UDSSRUW�GH�NZDOLWHLW�YDQ�OHYHQ�YDQ
SDWLsQWHQ�PHW�PHQLQJLWLV�HQ�GH�PRJHOLMNH�JHYROJHQ�KLHUYDQ�GRRU�GH�ZHJLQJVIDFWRUHQ�YRRU
'$/<�WH�JHEUXLNHQ�RP�KHW�DDQWDO�4$/<�WH�EHQDGHUHQ��'H�JHEUXLNWH�ZHJLQJVIDFWRUHQ�VWDDQ
LQ�GH�YROJHQGH�WDEHO�YHUPHOG������
7DEHO�����:HJLQJVIDFWRUHQ�YRRU�]LHNWHQ�HQ�OHWVHO�GRRU�SQHXPRNRNNHQ�LQIHFWLH

$DQGRHQLQJ� :HJLQJVIDFWRU�YRRU�EHUHNHQLQJ�DDQWDO�4$/<
3QHXPRQLH ���
%DFWHULsOH�PHQLQJLWLV ���
+RRUVWRRUQLV�OLFKW ����
+RRUVWRRUQLV�HUQVWLJ ����
6SDVWLFLWHLW ����
(SLOHSVLH ����
0HQWDOH�UHWDUGDWLH ����

������+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�LQWHUYHQWLH
0HW�GH�IRUPXOHV�GLH�JHSUHVHQWHHUG�]LMQ�LQ�SDUDJUDDI�������]XOOHQ�LQ�GH]H�SDUDJUDDI�KHW�DDQWDO
JHZRQQHQ�OHYHQVMDUHQ�GRRU�LQWHUYHQWLH�XLWJHUHNHQG�ZRUGHQ��'H]H�EHUHNHQLQJHQ�]XOOHQ�SHU
]LHNWH�JHSUHVHQWHHUG�ZRUGHQ�
+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�YRRUNRPLQJ�YDQ�VWHUIWH�LV�DOV�YROJW�XLW�WH�GUXNNHQ�

3QHXPRNRNNHQ�PHQLQJLWLV
'H�KRRJVWH�LQFLGHQWLHSLHN�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�OLJW�RS�GH�OHHIWLMG�YDQ���PDDQGHQ�
'RRUGDW�KHW�YDFFLQ�SDV�QD�GULH�GRVHULQJHQ�ZHUN]DDP�LV��LV�GH�GRHOSRSXODWLH�HFKWHU�WXVVHQ
� HQ���PDDQGHQ�QLHW�EHVFKHUPG��,Q�GH]H�OHHIWLMGVJURHS�]LMQ�GDQ�RRN�JHHQ�JHZRQQHQ
OHYHQVMDUHQ�GRRU�YDFFLQDWLH�
+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�YRRUNRPLQJ�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�ELM
NLQGHUHQ�YDQ���WRW����PDDQGHQ�LV�

+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�YRRUNRPLQJ�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�ELM
NLQGHUHQ�WXVVHQ���HQ���MDDU�LV�RS�GH]HOIGH�ZLM]H�WH�EHUHNHQHQ�

$DQWDO�JHZRQQHQ�OHYHQVMDUHQ� �DDQWDO�YHUORUHQ�OHYHQVMDUHQ�
�YDFFLQZHUN]DDPKHLG

$DQWDO�JHZRQQHQ�OHYHQVMDUHQ� ����
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,QYDVLHYH�SQHXPRNRNNHQ�SQHXPRQLH

'H�LQFLGHQWLHSLHN�YDQ�LQYDVLHYH�SQHXPRNRNNHQ�SQHXPRQLH�ELM�MRQJH�NLQGHUHQ�OLJW�RS�GH
OHHIWLMG�YDQ����PDDQGHQ��'H�DDQQDPH�LV�GDQ�RRN�JHPDDNW�GDW�HU�]LFK�HHQ�YHUZDDUORRVEDDU
DDQWDO�JHYDOOHQ�YDQ�LQYDVLHYH�SQHXPRNRNNHQ�SQHXPRQLH��YRRUGRHW�ELM�NLQGHUHQ�MRQJHU�GDQ��
PDDQGHQ��'H]H�DDQQDPH�KHHIW�GH�YROJHQGH�JHYROJHQ�
� ��� YDQ�DOOH�JHYDOOHQ�YDQ�LQYDVLHYH�SQHXPRNRNNHQ�SQHXPRQLH�ELM�NLQGHUHQ�WXVVHQ���HQ��

MDDU�RXG�ZRUGW�LQ�KHW�PRGHO�GRRU�YDFFLQDWLH�YRRUNRPHQ�
� ����YDQ�DOOH�JHYDOOHQ�YDQ�LQYDVLHYH�SQHXPRNRNNHQ�SQHXPRQLH�ELM�NLQGHUHQ�WXVVHQ���HQ

� MDDU�RXG�ZRUGW�LQ�KHW�PRGHO�GRRU�YDFFLQDWLH�YRRUNRPHQ�
,QYXOOHQ�YDQ�GH�IRUPXOH�YRRU�KHW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�JHHIW�GH�YROJHQGH�ZDDUGHQ�
+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�YRRUNRPLQJ�YDQ�LQYDVLHYH�SQHXPRQLH�ELM�NLQGHUHQ�YDQ
� WRW���MDDU�RXG�

+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�YRRUNRPLQJ�YDQ�LQYDVLHYH�SQHXPRQLH�ELM�NLQGHUHQ�YDQ
� WRW���MDDU�RXG�

������+HW�DDQWDO�JH]RQG�MDDU�HTXLYDOHQWHQ�HQ�4$/<
*H]RQG�MDDU�HTXLYDOHQWHQ�RQWVWDDQ�GRRUGDW�EOLMYHQG�OHWVHO�YRRUNRPHQ�ZRUGW�GRRU�LQWHUYHQWLH�
+LHUGRRU�LV�HU�JHHQ�YHUOLHV�DDQ�NZDOLWHLW�YDQ�OHYHQ��*H]RQG�MDDU�HTXLYDOHQWHQ�ZRUGHQ
YHUGLVFRQWHHUG���+HW�DDQWDO�JH]RQG�MDDU�HTXLYDOHQWHQ�LV�XLW�WH�GUXNNHQ�LQ�GH�YROJHQGH�IRUPXOH�
�

+HW�QHWWR�DDQWDO�4$/<�GDW�GRRU�YDFFLQDWLH�JHZRQQHQ�ZRUGW�LV�WH�EHUHNHQHQ�PHW
GH YROJHQGH�IRUPXOH�

$DQWDO�JH]RQG�MDDU�HTXLYDOHQWHQ� �LQFLGHQWLH�OHWVHO�
�ZHJLQJVIDFWRU�
�YHUGLVFRQWHHUGH�OHYHQV�
� YHUZDFKWLQJ

$DQWDO�JHZRQQHQ�OHYHQVMDUHQ� ���

$DQWDO�JHZRQQHQ�OHYHQVMDUHQ� ���

$DQWDO�JHZRQQHQ�OHYHQVMDUHQ� ���

7RWDDO�QHWWR�4$/<� �DDQWDO�4$/<�PHW�YDFFLQDWLH���DDQWDO�4$/<�]RQGHU�YDFFLQDWLH
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3QHXPRNRNNHQYDFFLQDWLH�YDQ�MRQJH�NLQGHUHQ�WHJHQ�LQYDVLHYH�SQHXPRNRNNHQ�LQIHFWLHV�JHHIW
GH YROJHQGH�JH]RQGKHLGVZLQVW�

���

�������=RUJYROXPH
'H�KRHYHHOKHLG�]RUJJHEUXLN�GLH�JHFRQVXPHHUG�ZRUGW�GRRU�LQYDVLHYH�SQHXPRNRNNHQ�LQIHFWLHV
LV�JHVFKDW�GRRU�PLGGHO�YDQ�GRRU�H[SHUW�JURXSV�RSJHVWHOGH�EHKDQGHOSODQQHQ��'H]H
EHKDQGHOSODQQHQ�]LMQ�ZHHUJHJHYHQ�LQ�ELMODJH���

7RWDDO�DDQWDO�4$/<� ����
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����.RVWHQ
'H�NRVWHQ�GLH�YHURRU]DDNW�ZRUGHQ�GRRU�LQYDVLHYH�SQHXPRNRNNHQ�LQIHFWLHV�]LMQ�PHW�EHKXOS
YDQ�GH�YHUVFKLOOHQGH�EHKDQGHOSODQQHQ�JHVFKDW��'H�NRVWHQ�]LMQ�EHSDDOG�RS�GH�PDQLHU�]RDOV�LQ
SDUDJUDDI�������ZHHUJHJHYHQ�LV��,Q�ELMODJH���]LMQ�GH�DI]RQGHUOLMNH�ZDDUGHQ�YRRU��NRVWHQ
YHUPHOG��'H�IRUPXOHV�GLH�JHEUXLNW�]LMQ�YRRU�GH�EHUHNHQLQJ�YDQ�GH�WRWDOH�NRVWHQ�]LMQ
ZHHUJHJHYHQ�LQ�ELMODJH����,Q�GH�JHYRHOLJKHLGVDQDO\VH�LV�HHQ�EHUHNHQLQJ�JHPDDNW�PHW�EHKXOS
YDQ�LQGLUHFWH�NRVWHQ��3DUDPHWHUV�YRRU�LQGLUHFWH�NRVWHQ�ZRUGHQ�ZHHUJHJHYHQ�LQ�ELMODJH���

����*HYRHOLJKHLGVDQDO\VHV
*HYRHOLJKHLGVDQDO\VHV�]LMQ�XLWJHYRHUG�RS�GH�YROJHQGH�SDUDPHWHUV�
� YDFFLQNRVWHQ
� KHW�YDFFLQDWLHVFKHPD
� ZHUN]DDPKHLG�YDQ�KHW�YDFFLQ
� SHUFHQWDJH�EOLMYHQG�OHWVHO
� LQFRUSRUDWLH�YDQ�LQGLUHFWH�NRVWHQ
7HYHQV�LV�HHQ�EHUHNHQLQJ�JHPDDNW�YDQ�GH�UHVXOWDWHQ�]RQGHU�UHNHQLQJ�WH�KRXGHQ�PHW�GH
NZDOLWHLW�YDQ�OHYHQ�
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���0(7+2'(��.($�0(1,1*2.2..(1�9$&&,1

,Q�GLW�KRRIGVWXN�]XOOHQ�GH�VSHFLILHNH�RQGHUGHOHQ�YDQ�KHW�NRVWHQHIIHFWLYLWHLWVPRGHO�YRRU
PHQLQJRNRNNHQYDFFLQDWLH�EHVSURNHQ�ZRUGHQ��7HYHQV�]DO�GXLGHOLMN�JHPDDNW�ZRUGHQ�ZDDU�GH
JHEUXLNWH�PHWKRGLHN�DIZLMNW�YDQ�KHW�LQ�KRRIGVWXN���JHSUHVHQWHHUGH�PRGHO�
'H�EHVSUHNLQJ�YDQ�GH�YHUVFKLOOHQGH�SDUDPHWHUV��ZRUGW�DDQ�GH�KDQG�YDQ�ILJXXU���JHGDDQ

)LJXXU����6FKHWV�YDQ�KHW�NRVWHQHIIHFWLYLWHLWVPRGHO

(SLGHPLRORJLVFK�PRGHO� .RVWHQ PRGHO � 5HVXOWDDW�
�

=RUJYROXPH

4$/<

3DUDPHWHUV�
�YDFFLQDWLH
�LQFLGHQWLH
�GHPRJUDILH
�YHUORUHQ�OHYHQVMDUHQ
�FRPSOLFDWLHV
�NZDOLWHLW�YDQ�OHYHQ
�VWHUIWH

7DULHYHQ
JH]RQGKHLGV]RUJ

.RVWHQ

SHU

4$/<
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����+HW�HSLGHPLRORJLVFK�PRGHO

������9DFFLQ�SDUDPHWHUV
9RRU�KHW�EHSDOHQ�YDQ�GH�NRVWHQHIIHFWLYLWHLW�YDQ�PHQLQJRNRNNHQYDFFLQDWLH�ELM�MRQJH�NLQGHUHQ
]LMQ�GH�YROJHQGH�YDFFLQSDUDPHWHUV�YDQ�EHODQJ�
� +HW�YDFFLQDWLHVFKHPD
� 'XXU�YDQ�YDFFLQZHUN]DDPKHLG
� (IIHFWLYLWHLW�YDQ�KHW�JHFRQMXJHHUGH�PHQLQJRNRNNHQYDFFLQ
� /HHIWLMGVSHFLILHNH�LQFLGHQWLH
� 9DFFLQDWLHJUDDG�LQ�GH�GRHOJURHS
� 6HURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�PHQLQJRNRNNHQYDFFLQ
� 3HUFHQWDJH�ELMZHUNLQJHQ�YDQ�KHW�PHQLQJRNRNNHQYDFFLQ
+HW�YDFFLQDWLHVFKHPD
+HW�YDFFLQDWLHVFKHPD�EHVWDDW�XLW�YDFFLQDWLHV�RS�GH�OHHIWLMG�YDQ���������HQ����PDDQGHQ�
'XXU�YDQ�YDFFLQZHUN]DDPKHLG
,Q�GH�EDVLVDQDO\VH�LV�DDQJHQRPHQ�GDW�KHW�PHQLQJRNRNNHQYDFFLQ�HHQ�EHVFKHUPLQJ�JHHIW�YDQ��
MDDU��$DQJHQRPHQ�LV�GDW�GH�YDFFLQZHUN]DDPKHLG�GH]H���MDUHQ�KHW]HOIGH�EOLMIW�
:HUN]DDPKHLG�YDQ�KHW���YDOHQWH�JHFRQMXJHHUGH�PHQLQJRNRNNHQ�EXLWHQPHPEUDDQHLZLW
YDFFLQ
'H�ZHUN]DDPKHLG�YDQ�KHW�JHFRQMXJHHUGH�PHQLQJRNRNNHQYDFFLQ�WHJHQ�LQYDVLHYH�LQIHFWLHV
EHGUDDJW�����QD�GULH�GRVHULQJHQ��'H]H�ZHUN]DDPKHLG�JHOGW�YRRU�VHURJURHSHQ�GLH�LQ�KHW
YDFFLQ�DDQZH]LJ�]LMQ��GH�ZHUN]DDPKHLG�YDQ�KHW�YDFFLQ�WHJHQ�VHURJURHSHQ�GLH�QLHW�DDQZH]LJ
]LMQ�LQ�KHW�YDFFLQ�LV�YHURQGHUVWHOG����WH�]LMQ��'H�ZHUN]DDPKHLG�YDQ�KHW�JHFRQMXJHHUGH
PHQLQJRNRNNHQYDFFLQ�WHJHQ�LQYDVLHYH�LQIHFWLHV�LV�����QD�YLHU�GRVHULQJHQ�
/HHIWLMGVSHFLILHNH�LQFLGHQWLH
'H�KRRJVWH�LQFLGHQWLH�ZRUGW�JHYRQGHQ�ELM�NLQGHUHQ�RS�GH�OHHIWLMG�YDQ����PDDQGHQ��'RRU�KHW
JHYROJGH�YDFFLQDWLHVFKHPD�]LMQ�GH�NLQGHUHQ�RS�GH]H�OHHIWLMG�PD[LPDDO�EHVFKHUPG�
9DFFLQDWLHJUDDG�LQ�GH�GRHOJURHS
'H�YDFFLQDWLHJUDDG�LQ�GH�GRHOJURHS�LV�YRRU�EHLGH�NRVWHQHIIHFWLYLWHLWVPRGHOOHQ�JHOLMN��YRRU
GULH�YDFFLQDWLHV�����HQ�YRRU�YLHU�YDFFLQDWLHV�������]LH�SDUDJUDDI�������
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6HURJURHS�VSHFLILHNH�GHNNLQJ
'H�VHURJURHS�VSHFLILHNH�GHNNLQJ�YDQ�KHW���YDOHQW�PHQLQJRNRNNHQ�EXLWHQPHPEUDDQHLZLW
YDFFLQ�LV�����YRRU�VHURJURHS�%�HQ�&������
'H�YDFFLQHIIHFWLYLWHLW�LQ�GH�GRHOSRSXODWLH
0HW�EHKXOS�YDQ�GH�ERYHQVWDDQGH�GDWD�HQ�GH�IRUPXOH�XLW�SDUDJUDDI�������NDQ�GH�HIIHFWLYLWHLW
YDQ�KHW�PHQLQJRNRNNHQYDFFLQ�LQ�GH�GRHOSRSXODWLH�YDQ�MRQJH�1HGHUODQGVH�NLQGHUHQ�EHSDDOG
ZRUGHQ�
0HW�GH�ZDDUGHQ�YRRU�KHW�PHQLQJRNRNNHQYDFFLQ�LQJHYXOG�ZRUGW�GLW�QD�GULH�YDFFLQDWLHV�
1D�GULH�YDFFLQDWLHV�EHGUDDJW�GH�ZDDUGH�YDQ�GH�YDFFLQHIIHFWLYLWHLW�

1D�YLHU�YDFFLQDWLHV�LV�ZRUGW�GH�ZDDUGH�YDQ�GH�YDFFLQHIIHFWLYLWHLW�

+HW�SHUFHQWDJH�ELMZHUNLQJHQ
,Q�GH�EDVLVDQDO\VH�JHYHQ�KHW�SQHXPRNRNNHQYDFFLQ�HQ�KHW�PHQLQJRNRNNHQYDFFLQ�HYHQYHHO
NDQV�RS�ELMZHUNLQJHQ��QDPHOLMN�������$DQJHQRPHQ�LV�GDW�GH�ELMZHUNLQJHQ�PLOG�]XOOHQ�]LMQ�HQ
GDW���PDDO�GH�KXLVDUWV�JHFRQVXOWHHUG�ZRUGW�
,Q�GH�QX�YROJHQGH�WDEHO�]XOOHQ�DOOH�ZDDUGHQ�YDQ�DDQ�KHW�PHQLQJRNRNNHQYDFFLQ�JHUHODWHHUGH
SDUDPHWHUV�QRJ�HHQV�RQGHU�HONDDU�JH]HW�ZRUGHQ�
7DEHO�����:DDUGHQ�YDQ�YDFFLQSDUDPHWHUV�YRRU�KHW�PHQLQJRNRNNHQYDFFLQ

3DUDPHWHU� :DDUGH�
9DFFLQDWLHVFKHPD 9DFFLQDWLHV�RS�������HQ����PDDQGHQ
'XXU�YDQ�YDFFLQZHUN]DDPKHLG ��MDDU
:HUN]DDPKHLG�YDQ�KHW�YDFFLQ ��GRVHV���������GRVHV�����
9DFFLQDWLHJUDDG�LQ�GRHOSRSXODWLH ��GRVHV���������GRVHV�����
6HURW\SH�VSHFLILHNH�GHNNLQJ ���
9DFFLQHIIHFWLYLWHLW ��GRVHV���������GRVHV�����
3HUFHQWDJH�ELMZHUNLQJHQ ����

9DFFLQHIIHFWLYLWHLW� �ZHUN]DDPKHLG�
�VHURJURHS�VSHFLILHNH�GHNNLQJ�
�YDFFLQDWLHJUDDG

9DFFLQHIIHFWLYLWHLW� ������
�����
����� ������

9DFFLQHIIHFWLYLWHLW� ������
�����
����� ������
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������,QFLGHQWLH�YDQ�PHQLQJRNRNNHQ�LQIHFWLHV
'H�PHHVW�YRRUNRPHQGH�LQIHFWLHV�GLH�GRRU�PHQLQJRNRNNHQ�YHURRU]DDNW�ZRUGHQ�]LMQ
PHQLQJLWLV�HQ�VHSVLV��'H]H�WZHH�DDQGRHQLQJHQ�NRPHQ�YHHO�JH]DPHQOLMN�YRRU��'H�LQFLGHQWLH
YDQ�PHQLQJRNRNNHQ�PHQLQJLWLV�HQ�HUQVWLJH�VHSVLV�LV�JHVFKDW�PHW�EHKXOS�YDQ�JHJHYHQV�YDQ�KHW
5%0�������(U�]LMQ�JHJHYHQV�JHEUXLNW�YDQ�GH�MDUHQ������WRW�HQ�PHW������YDQ�DDQJLIWHV�YDQ
PHQLQJLWLV�ELM�NLQGHUHQ�WXVVHQ���HQ���MDDU��'H�KRRJVWH�LQFLGHQWLH�YDQ�GH]H�DDQGRHQLQJHQ
ZRUGW JHYRQGHQ�RS�GH�OHHIWLMG�YDQ����PDDQGHQ��'H�QX�YROJHQGH�SDUDPHWHUV�]LMQ�PHW�EHKXOS
YDQ�H[SHUW�JURXSV�JHVFKDW��9DQ�DOOH�DDQJLIWHV�YDQ�PHQLQJRNRNNHQ�PHQLQJLWLV�ELM�KHW�5%0�
EHWUHIW�KHW�LQ�����YDQ�GH�JHYDOOHQ�PHQLQJLWLV�HQ�RI�OLFKWH�VHSVLV��,Q�����YDQ�GH�JHYDOOHQ
EHWUHIW�KHW�HUQVWLJH�VHSVLV��'H�PRUWDOLWHLW�YDQ�PHQLQJRNRNNHQ�PHQLQJLWLV�HQ�RI�OLFKWH�VHSVLV�LV
JHVFKDW�RS�����'H�ZDDUGH�YRRU�GH�PRUWDOLWHLW�YDQ�HUQVWLJH�PHQLQJRNRNNHQ�VHSVLV�LV�JHVFKDW
RS ����
,Q�GH�RQGHUVWDDQGH�WDEHO�ZRUGHQ�GH�LQFLGHQWLHFLMIHUV�YDQ�PHQLQJRNRNNHQ]LHNWH�ZHHUJHJHYHQ�
'LW�]LMQ�JHJHYHQV�YDQ�KHW�5%0��2QGHU]RHN�YDQ�KHW�5%0�ZLMVW�XLW�GDW�����YDQ�KHW�WRWDDO
DDQWDO�JHYDOOHQ�YDQ�PHQLQJRNRNNHQ�PHQLQJLWLV�JHUHJLVWUHHUG�ZRUGW�GRRU�KHW�5%0����������
'H�QX�YROJHQGH�WDEHO�JHHIW�GDQ�RRN�GH�ZDDUGHQ�YDQ�KHW�5%0�JHFRUULJHHUG�PHW�����
7DEHO�����$DQJLIWHV�PHQLQJRNRNNHQ�PHQLQJLWLV�WXVVHQ���HQ���MDDU���5%0�����������

'LDJQRVH�
/HHIWLMGVFDWHJRULH� 0HQLQJLWLV� (UQVWLJH�VHSVLV�
� ±���PDDQGHQ �� �
� ±������PDDQGHQ �� �
���PDDQGHQ�����MDDU ��� ��
7RWDDO� ��� ��

������'HPRJUDILH
9RRU�EHLGH�NRVWHQHIIHFWLYLWHLWVPRGHOOHQ�JHOGHQ�GH�GHPRJUDILVFKH�JHJHYHQV�XLW�KRRIGVWXN
������

������+HW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ
+HW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ�GRRU�LQYDVLHYH�PHQLQJRNRNNHQLQIHFWLHV�LV�WH�EHUHNHQHQ�PHW
GH YROJHQGH�IRUPXOH��KRRIGVWXN���������
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� �DDQWDO�LQIHFWLHV�
�PRUWDOLWHLW
�YHUGLVFRQWHHUGH�OHYHQVYHUZDFKWLQJ
'H�JHPLGGHOGH�OHYHQVYHUZDFKWLQJ�YDQ�HHQ�SHUVRRQ�LV�WH�EHUHNHQHQ�GRRU�GH�JHPLGGHOGH
OHYHQVYHUZDFKWLQJ�YDQ�HHQ�SHUVRRQ�WH�ZHJHQ�PHW�GH�PDQ���YURXZ�YHUKRXGLQJ�YDQ�GH�]LHNWH�
=RDOV�LQ�KRRIGVWXN�����UHHGV�YHUPHOG�LV��LV�GH�PDQ�YURXZ�YHUKRXGLQJ�ELM�PHQLQJRNRNNHQ
PHQLQJLWLV�ELM�NLQGHUHQ�RQJHYHHU�����������
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'LW�JHHIW�GH�YROJHQGH�ZDDUGHQ�YRRU�GH�YHUGLVFRQWHHUGH�OHYHQVYHUZDFKWLQJ�YDQ�HHQ�SHUVRRQ
PHW PHQLQJRNRNNHQ�PHQLQJLWLV�

+HW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ�GRRU�PHQLQJRNRNNHQ�PHQLQJLWLV�HQ�RI�OLFKWH�VHSVLV�
%LM�NLQGHUHQ�WXVVHQ���HQ���PDDQGHQ�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� ����
������
������� �������
%LM�NLQGHUHQ�WXVVHQ���HQ����PDDQGHQ�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� ����
������
������� �������
%LM�NLQGHUHQ�WXVVHQ����PDDQGHQ�HQ���MDDU�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� �����
������
������� �������
+HW�DDQWDO�YHUORUHQ�OHYHQVMDUHQ�GRRU�HUQVWLJH�PHQLQJRNRNNHQ�VHSVLV�
%LM�NLQGHUHQ�WXVVHQ���HQ���PDDQGHQ�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� ����
������
������� ������
%LM�NLQGHUHQ�WXVVHQ���HQ����PDDQGHQ�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� ����
������
������� ������
%LM�NLQGHUHQ�WXVVHQ����PDDQGHQ�HQ���MDDU�
$DQWDO�YHUORUHQ�OHYHQVMDUHQ� ����
������
������� �������

������%OLMYHQG�OHWVHO�GRRU�LQYDVLHYH�PHQLQJRNRNNHQLQIHFWLHV
2YHUOHYHQGHQ�YDQ��PHQLQJLWLV�YHURRU]DDNW�GRRU�PHQLQJRNRNNHQ�KHEEHQ�NDQV�RS�EOLMYHQG
OHWVHO��'RRUGDW�PHQLQJRNRNNHQ�PHQLQJLWLV�YDDN�JHSDDUG�JDDW�PHW�VHSVLV�YLQGHQ�ZH�DOV�YDDN
YRRUNRPHQGH�UHVWYHUVFKLMQVHOHQ�YRRUDO�OLFKDPHOLMNH�DIZLMNLQJHQ�DOV�DPSXWDWLHV�HQ�OLWWHNHQV
�������������9HUGHU�YHURRU]DDNW�PHQLQJRNRNNHQ�]LHNWH�QHXURORJLVFK�OHWVHO��ZDW�]LFK�NDQ�XLWHQ
LQ�ELMYRRUEHHOG�HSLOHSVLH��PHQWDOH�UHWDUGDWLH�RI�VSDVWLFLWHLW��'H]H�DIZLMNLQJHQ�NRPHQ�QLHW�YHHO
YRRU��$O�GH]H�DIZLMNLQJHQ�]LMQ�GDQ�RRN�JHEXQGHOG�RQGHU�GH�QRHPHU�QHXURORJLVFKH
DIZLMNLQJHQ�

/HYHQVYHUZDFKWLQJ��RS�ò�MDDU�� ���������MDDU
/HYHQVYHUZDFKWLQJ�RS���MDDU���� ���������MDDU
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,Q�GH�OLWHUDWXXU�]LMQ�JHHQ�ZDDUGHQ�YRRU�GH�1HGHUODQGVH�VLWXDWLH�WH�YLQGHQ��(U�LV�ZHLQLJ�RYHU
JHYROJHQ�YDQ�PHQLQJRNRNNHQ�%�LQIHFWLH�JHSXEOLFHHUG��'H�ZHLQLJH�SXEOLFDWLHV�GLH�HU�]LMQ��]LMQ
QLHW�RQGHUOLQJ�YHUJHOLMNEDDU�RPGDW�DXWHXUV��YHUVFKLOOHQGH�NZDOLILFDWLHV�JHEUXLNHQ�YRRU�GH
W\SHQ�OHWVHO��2P�LQ]LFKW�WH�NULMJHQ�LQ�GH�JHYROJHQ�YDQ�PHQLQJRNRNNHQ�LQIHFWLH�LQ�1HGHUODQG
]LMQ�HHQ�WZHHWDO�H[SHUWJURXSV�JHUDDGSOHHJG��]LH�KRRIGVWXN�������'H�ZDDUGHQ�GLH�YHUYROJHQV�LQ
KHW�RQGHU]RHN�JHEUXLNW�]LMQ��]LMQ�GH�YROJHQGH������YDQ�KHW�WRWDDO�DDQWDO�RYHUOHYHQGH�NDPSW
PHW OLFKDPHOLMNH�NODFKWHQ�DOV�OLWWHNHQV�HQ�DPSXWDWLHV�����YDQ�KHW�WRWDDO�NULMJW�QD�GH�JHQH]LQJ
WH�PDNHQ�PHW�QHXURORJLVFKH�DIZLMNLQJHQ�

������.ZDOLWHLW�YDQ�OHYHQ
'H�ZDDUGHQ�YRRU�ZHJLQJVIDFWRUHQ�GLH�JHEUXLNW�]LMQ�YRRU�KHW�EHSDOHQ�YDQ�KHW�DDQWDO�4$/<
]LMQ�ZHHUJHJHYHQ�LQ�GH�YROJHQGH�WDEHO���]LH�YHUGHU�KRRIGVWXN�������
7DEHO�����:HJLQJVIDFWRUHQ�YRRU�]LHNWH�GRRU�PHQLQJRNRNNHQ�LQIHFWLH���Q�D�Y�����

$DQGRHQLQJ� :HJLQJVIDFWRU
(SLVRGH�YDQ�HUQVWLJH�VHSVLV ����
(SLVRGH�YDQ�EDFWHULsOH�PHQLQJLWLV�HQ���RI
OLFKWH�VHSVLV

����
0RWRULVFKH�EHSHUNLQJHQ�QD�EDFWHULsOH
PHQLQJLWLV

����
&RJQLWLHYH�EHSHUNLQJHQ�QD�EDFWHULsOH
PHQLQJLWLV

����

'H�JHZRQQHQ�OHYHQVMDUHQ�GLH�RYHUOHYHQGHQ�YDQ�PHQLQJLWLV�GRRUEUHQJHQ�PHW�ODVW�YDQ
UHVWYHUVFKLMQVHOHQ�]LMQ�JHZRJHQ�PHW�GH�ERYHQVWDDQGH�IDFWRUHQ��7HYHQV�LV�KHW�DDQWDO�LQIHFWLHV
JHZRJHQ�PHW�GH�ERYHQVWDDQGH�ZDDUGHQ�YRRU�GH�NZDOLWHLW�YDQ�OHYHQ�ELM�PHQLQJLWLV�RI�HUQVWLJH
VHSVLV�

������+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�LQWHUYHQWLH
+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�LQWHUYHQWLH�ZRUGW�EHUHNHQG�YROJHQV�GH�PHWKRGH�YDQ
KRRIGVWXN�������
+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�YRRUNRPLQJ�YDQ�PHQLQJRNRNNHQ�]LHNH�ELM�NLQGHUHQ
YDQ���WRW����PDDQGHQ�LV�GDQ�DOV�YROJW�XLW�WH�GUXNNHQ�

+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�YRRUNRPLQJ�YDQ�PHQLQJRNRNNHQ�PHQLQJLWLV�ELM
NLQGHUHQ�WXVVHQ���HQ���MDDU�LV�RS�GH]HOIGH�ZLM]H�WH�EHUHNHQHQ�

$DQWDO�JHZRQQHQ�OHYHQVMDUHQ� ��������
������ �������



5DSSRUW�QU������������ SDJ�����YDQ���

������+HW�DDQWDO�JH]RQG�MDDU�HTXLYDOHQWHQ�HQ�4$/<
+HW�DDQWDO�JH]RQG�MDDU�HTXLYDOHQWHQ�LV�EHUHNHQG�PHW�GH�PHWKRGH�XLW�KRRIGVWXN�������
+HW�QHWWR�DDQWDO�4$/<�GRRU�PHQLQJRNRNNHQ�YDFFLQDWLH�ZRUGW�GDQ�

������=RUJYROXPH
2RN�KLHU�LV�GH�KRHYHHOKHLG�]RUJJHEUXLN�GLH�JHFRQVXPHHUG�ZRUGW�GRRU�PHQLQJRNRNNHQ�]LHNWH
JHVFKDW�GRRU�PLGGHO�YDQ�GRRU�H[SHUW�JURXSV�RSJHVWHOGH�EHKDQGHOSODQQHQ��'H]H
EHKDQGHOSODQQHQ�]LMQ�ZHHUJHJHYHQ�LQ�ELMODJH���

����.RVWHQ
'H�NRVWHQ�GLH�YHURRU]DDNW�ZRUGHQ�GRRU�PHQLQJRNRNNHQ�]LHNWH�]LMQ�PHW�EHKXOS�YDQ�GH
KLHUERYHQ�EHVSURNHQ�EHKDQGHOSODQQHQ�JHVFKDW��'H�NRVWHQ�]LMQ�EHSDDOG�RS�GH�PDQLHU�]RDOV�LQ
SDUDJUDDI�������ZHHUJHJHYHQ�LV��,Q�ELMODJH���]LMQ�GH�DI]RQGHUOLMNH�ZDDUGHQ�YDQ�GH�SDUDPHWHUV
YRRU�KHW�EHSDOHQ�YDQ�GH�GLUHFWH�NRVWHQ�ZHHUJHJHYHQ��,Q�GH]H�ELMODJH�LV�RRN�GH�GDWD�GLH
JHEUXLNW�LV�RP�LQ�GH�JHYRHOLJKHLGVDQDO\VH�GH�LQGLUHFWH�NRVWHQ�WH�VFKDWWHQ�WH�YLQGHQ��,Q�ELMODJH
� VWDDQ�GH�IRUPXOHV�YRRU�GH�EHUHNHQLQJ�YDQ�GH�GLUHFWH�NRVWHQ�YHUPHOG�

$DQWDO�JHZRQQHQ�OHYHQVMDUHQ� �������
������ �������

1HWWR�DDQWDO�4$/<� ����



SDJ�����YDQ��� 5DSSRUW�QU������������

����*HYRHOLJKHLGVDQDO\VHV
*HYRHOLJKHLGVDQDO\VHV�]LMQ�XLWJHYRHUG�RS�GH�YROJHQGH�SDUDPHWHUV�
� NRVWHQ YDQ�KHW�YDFFLQ
� KHW�YDFFLQDWLHVFKHPD
� ZHUN]DDPKHLG�YDQ�KHW�YDFFLQ
� SHUFHQWDJH�EOLMYHQG�OHWVHO
� LQFRUSRUDWLH�YDQ�LQGLUHFWH�NRVWHQ
7HYHQV�LV�HHQ�EHUHNHQLQJ�JHPDDNW�YDQ�GH�UHVXOWDWHQ�]RQGHU�UHNHQLQJ�WH�KRXGHQ�PHW�GH
NZDOLWHLW�YDQ�OHYHQ�



5DSSRUW�QU������������ SDJ�����YDQ���

���5HVXOWDWHQ

'H�UHVXOWDWHQ�YDQ�GH�EDVLVDQDO\VH�]LMQ�ZHHUJHJHYHQ�LQ�GH�YROJHQGH�WDEHO�
7DEHO�����'H�UHVXOWDWHQ�YDQ�GH�EDVLVDQDO\VH

9DFFLQ� 9DFFLQ�
NRVWHQ
SHU GRVLV

.RVWHQ�SHU
YDFFLQDWLH
3URJUDPPD

%DWHQ $DQWDO�JHZRQQHQ
OHYHQVMDUHQ�LQ

4$/<
.RVWHQ�SHU
4$/<

3QHXPRNRNNHQ ���� ���������� ��������� ��� ������
0HQLQJRNRNNHQ ��� ��������� ��������� ��� ������
,Q�GH�EDVLVDQDO\VH�YRRUNRPW�SQHXPRNRNNHQ�YDFFLQDWLH����VWHUIJHYDOOHQ�HQ���JHYDOOHQ�YDQ
EOLMYHQG�OHWVHO�SHU�MDDU��0HQLQJRNRNNHQ�YDFFLQDWLH�YRRUNRPW����VWHUIJHYDOOHQ�HQ���JHYDOOHQ
YDQ�EOLMYHQG�OHWVHO�SHU�MDDU�

����*HYRHOLJKHLGVDQDO\VHV�SQHXPRNRNNHQ�YDFFLQ
,Q�GH]H�SDUDJUDDI�]LMQ�GH�UHVXOWDWHQ�YDQ�GH�JHYRHOLJKHLGVDQDO\VHV�YDQ�KHW�SQHXPRNRNNHQ
YDFFLQ�JHJHYHQ��2S�GH�YROJHQGH�SDUDPHWHUV�]LMQ�JHYRHOLJKHLGVDQDO\VHV�XLWJHYRHUG�
� YDFFLQNRVWHQ�SHU�GRVLV
� GH VHURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�YDFFLQ
� ZHUN]DDPKHLG�YDQ�KHW�YDFFLQ
� SHUFHQWDJH�EOLMYHQG�OHWVHO
� NZDOLWHLW�YDQ�OHYHQ
� NRVWHQHIIHFWLYLWHLWVUDWLR�PHW�LQFOXVLH�YDQ�LQGLUHFWH�NRVWHQ�
'H�YROJHQGH�JUDILHN�JHHIW�GH�UHODWLH�ZHHU�WXVVHQ�GH�KRRJWH�YDQ�GH�YDFFLQNRVWHQ�HQ�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�



SDJ�����YDQ��� 5DSSRUW�QU������������

)LJXXU����'H�LQYORHG�YDQ�GH�YDFFLQNRVWHQ�RS�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW
SQHXPRNRNNHQ�YDFFLQ�
+DOYHULQJ�YDQ�GH�NRVWHQ�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�W�R�Y��GH�EDVLVDQDO\VH��GH
YDFFLQNRVWHQ�EHGUDJHQ�GDQ� ����SHU�GRVLV��JHHIW�HHQ�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ� ������
SHU 4$/<��(HQ�YHUKRJLQJ�YDQ�GH�NRVWHQ�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�PHW������GH
YDFFLQNRVWHQ�EHGUDJHQ�GDQ� ���SHU�GRVLV��JHHIW�HHQ�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ� �������SHU
4$/<�
'H�YROJHQGH�JUDILHN�JHHIW�GH�LQYORHG�ZHHU�YDQ�KHW�SHUFHQWDJH�VWDPPHQ�GDW�RSJHQRPHQ�LV�LQ
KHW�YDFFLQ��P�D�Z��GH�VHURW\SH�VSHFLILHNH�GHNNLQJ��RS�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW
SQHXPRNRNNHQ�YDFFLQ��'H�NRVWHQHIIHFWLYLWHLWVUDWLR�LV�XLWJHGUXNW�DOV�SHUFHQWDJH�YDQ�GH
EDVLVDQDO\VH�

)LJXXU����'H�LQYORHG�YDQ�GH�VHURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�RS�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�W�R�Y��GH�EDVLVDQDO\VH�

'H�LQYORHG�YDQ �GH�VHURW\SH�VSHF LILHNH �GHNN LQJ�RS�GH �
NRVWHQHIIHFWLY LWH LWVUD WLR �YDQ �KHW�SQHXPRNRNNHQ�YDFF LQ

�
� ��

�
� ��

�
� ��

��� ��� ��� ��� ���
VHUR W\SH �VSHFLILHNH �GHNNLQJ

.(
�UD

WLR
�W�R

�Y��
EDV

LVD
QDO

\VH
. R V WHQ H IIH F WLY LWH LWV UD WLR �HQ �Y D FF LQ NRV WHQ

�
�����

������
������
������
������

� �� �� �� �� �� �� �� ��
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5DSSRUW�QU������������ SDJ�����YDQ���

9HUODJLQJ�YDQ�GH�VHURW\SH�VSHFLILHNH�GHNNLQJ�WRW�����OHLGW�WRW�HHQ�NRVWHQHIIHFWLYLWHLWVUDWLR
YDQ� �������SHU�4$/<��9HUKRJLQJ�YDQ�GH�VHURW\SH�VSHFLILHNH�GHNNLQJ�WRW�����OHLGW�WRW�HHQ
NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ� �������SHU�4$/<�YRRU�KHW�SQHXPRNRNNHQ�YDFFLQ�
'H�YROJHQGH�JUDILHN�JHHIW�GH�UHODWLH�ZHHU�WXVVHQ�GH�YDFFLQZHUN]DDPKHLG�HQ�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�

)LJXXU����'H�LQYORHG�YDQ�GH�YDFFLQZHUN]DDPKHLG�RS�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW
SQHXPRNRNNHQ�YDFFLQ�
+DOYHULQJ�YDQ�GH�YDFFLQZHUN]DDPKHLG�QD���HQ���GRVHULQJHQ�KHHIW�WRW�JHYROJ�GDW�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�VWLMJW�WRW� �������SHU�4$/<�
'H�YROJHQGH�ILJXXU�JHHIW�GH�LQYORHG�YDQ�KHW�SHUFHQWDJH�EOLMYHQG�OHWVHO�GRRU�PHQLQJLWLV�RS�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�

)LJXXU����*HYRHOLJKHLGVDQDO\VH�RS�KHW�SHUFHQWDJH�SDWLsQWHQ�PHW�EOLMYHQG�OHWVHO�QD
SQHXPRNRNNHQ�PHQLQJLWLV�

'H�LQYORHG�YDQ�KHW�SHUFHQWDJH�EOLMYHQG�OHWVHO�RS�GH�
NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ

�

���

���

� ���� ��� ���� �

SHUFHQWDJH�EOLMYHQG�OHWVHO��EDVLVDQDO\VH ���

.
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'H �UH OD WLH �WXV V H Q�GH �YD F F LQZ H UN ]D DP KH LG �H Q�GH �
N RV WH QH IIH F WLYLWH LWV UD WLR �YD Q�KH W�SQH XP RNRN N H Q�YD F F LQ

� ��
�

� ��
� ��
� ��
� ��

�

� ��
�� �� ��

���
�� �� ��

� ��
�� �� ��

���
���

YD F F LQZ H UN ]D DP KH LG�QD �� �H Q�� �GRV H U LQJH Q

NRV
WHQ

HII
HFW

LYLW
HLWV

UDW
LR�

W�R
�Y��

EDV
LVD

QDO
\VH



SDJ�����YDQ��� 5DSSRUW�QU������������

%LM�HHQ�SHUFHQWDJH�EOLMYHQG�OHWVHO�YDQ����EHGUDDJW�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW
SQHXPRNRNNHQ�YDFFLQ� �������SHU�4$/<�
$OV�NZDOLWHLW�YDQ�OHYHQ�QLHW�PHHJHQRPHQ�ZRUGW�LQ�GH�DQDO\VH��ZRUGW�GH
NRVWHQHIIHFWLYLWHLWVUDWLR� �������SHU�4$/<��+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�EHGUDDJW�GDQ
����
0HW�LQFOXVLH�YDQ�LQGLUHFWH�NRVWHQ�EHGUDDJW�GH�NRVWHQ�HIIHFWLYLWHLWVUDWLR� �������SHU�4$/<�

����*HYRHOLJKHLGVDQDO\VHV�PHQLQJRNRNNHQ�YDFFLQ
,Q�GH]H�SDUDJUDDI�]LMQ�GH�UHVXOWDWHQ�YDQ�GH�JHYRHOLJKHLGVDQDO\VHV�YDQ�KHW�PHQLQJRNRNNHQ
YDFFLQ�JHJHYHQ��2S�GH�YROJHQGH�SDUDPHWHUV�]LMQ�JHYRHOLJKHLGVDQDO\VHV�XLWJHYRHUG�
� YDFFLQNRVWHQ�SHU�GRVLV
� GH VHURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�YDFFLQ
� ZHUN]DDPKHLG�YDQ�KHW�YDFFLQ
� SHUFHQWDJH�EOLMYHQG�OHWVHO
� NZDOLWHLW�YDQ�OHYHQ
� NRVWHQHIIHFWLYLWHLWVUDWLR�PHW�LQFOXVLH�YDQ�LQGLUHFWH�NRVWHQ�
'H�YROJHQGH�JUDILHN�JHHIW�GH�UHODWLH�ZHHU�WXVVHQ�GH�KRRJWH�YDQ�GH�YDFFLQNRVWHQ�HQ�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�

)LJXXU����'H�LQYORHG�YDQ�GH�YDFFLQNRVWHQ�RS�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW
PHQLQJRNRNNHQ�YDFFLQ�

.RVWHQHIIHFWLYLWHLWVUDWLR�HQ�YDFFLQNRVWHQ

�
�����
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�����
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������
������
������

� �� �� �� �� �� �� �� �� ��
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5DSSRUW�QU������������ SDJ�����YDQ���

+DOYHULQJ�YDQ�GH�NRVWHQ�YDQ�KHW�PHQLQJRNRNNHQ�YDFFLQ�W�R�Y��GH�EDVLVDQDO\VH��GH
YDFFLQNRVWHQ�EHGUDJHQ�GDQ� ����SHU�GRVLV��JHHIW�HHQ�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ� ������SHU
4$/<��(HQ�YHUKRJLQJ�YDQ�GH�NRVWHQ�YDQ�KHW�PHQLQJRNRNNHQ�YDFFLQ�PHW������GH
YDFFLQNRVWHQ�EHGUDJHQ�GDQ� �����SHU�GRVLV��JHHIW�HHQ�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ� ������
SHU 4$/<�
'H�LQYORHG�YDQ�GH�VHURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�PHQLQJRNRNNHQ�YDFFLQ�RS�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�LV�ZHHUJHJHYHQ�LQ�GH�YROJHQGH�JUDILHN�

)LJXXU����'H�LQYORHG�YDQ�GH�VHURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�PHQLQJRNRNNHQ�YDFFLQ�RS�GH
NRVWHQHIIHFWLYLWHLWVUDWLR��'H�NRVWHQHIIHFWLYLWHLWVUDWLR�LV�XLWJHGUXNW�DOV�SHUFHQWDJH�YDQ�GH
EDVLVDQDO\VH�
+DOYHULQJ�YDQ�GH�VHURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�YDFFLQ�JHHIW�HHQ�PHHU�GDQ�WZHHYRXGLJH
VWLMJLQJ�YDQ�GH�NRVWHQHIIHFWLYLWHLWVUDWLR��'H�ZDDUGH�YDQ�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�EHGUDDJW
GDQ �������SHU�4$/<�YRRU�KHW�PHQLQJRNRNNHQ�YDFFLQ��9HUKRJLQJ�YDQ�GH�VHURW\SH
VSHFLILHNH�GHNNLQJ�WRW������JHHIW�HHQ�GDOLQJ�YDQ�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�WRW� ������SHU
4$/<�
'H�LQYORHG�YDQ�GH�YDFFLQZHUN]DDPKHLG�RS�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW
PHQLQJRNRNNHQ�YDFFLQ�LV�XLWJH]HW�LQ�GH�YROJHQGH�WDEHO�
7DEHO�����'H�LQYORHG�YDQ�GH�YDFFLQZHUN]DDPKHLG�RS�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�
:HUN]DDPKHLG�QD���GRVHV� :HUN]DDPKHLG�QD���GRVHV� .(�UDWLR��� � 4$/<�
����� �� ������
����� ���� ������
�� �� ������

'H �LQY ORHG �YDQ �GH �VHUR W\SH �VSHF LILHNH �GHNN LQJ �RS �GH �
NRV WHQH IIHF WLY LWH LWV UD WLR �YDQ �KH W�P HQ LQJRNRNNHQ �YDFF LQ
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SDJ�����YDQ��� 5DSSRUW�QU������������

'H�LQYORHG�YDQ�KHW�SHUFHQWDJH�SDWLsQWHQ�PHW�EOLMYHQG�OHWVHO�LV�XLWJH]HW�LQ�GH�YROJHQGH�JUDILHN

)LJXXU����'H�JHYRHOLJKHLGVDQDO\VH�YDQ�KHW�SHUFHQWDJH�EOLMYHQG�OHWVHO�
%LM�HHQ�SHUFHQWDJH�EOLMYHQG�OHWVHO�YDQ����EHGUDDJW�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW
PHQLQJRNRNNHQ�YDFFLQ�� �������SHU�4$/<�
$OV�QLHW�JHFRUULJHHUG�ZRUGW�YRRU�NZDOLWHLW�YDQ�OHYHQ�EHGUDDJW�GH�NRVWHQ�HIIHFWLYLWHLWVUDWLR
��������+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�EHGUDDJW�GDQ�����

0HW�LQFOXVLH�YDQ�LQGLUHFWH�NRVWHQ�EHGUDDJW�GH�NRVWHQ�HIIHFWLYLWHLWVUDWLR� �������SHU�4$/<�

'H �LQ Y ORHG �YDQ �KH W�S H UFHQ WDJH �E OLMYHQG �OH WVH O�RS �GH �
NRV WHQH IIH F WLY LWH LWV UD WLR �Y DQ �KH W�P HQ LQJRNRNNHQ �YDFF LQ

�

� ��

� ��

� ��

� ��

� � ��� � �� � ��� �

SH UFHQ WDJH �E OLMYHQG �OH WV H O�W�R �Y ��E DV LVDQD O\VH
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5DSSRUW�QU������������ SDJ�����YDQ���

���&RQFOXVLH�HQ�GLVFXVVLH

,Q�GH�EDVLVDQDO\VH�KHHIW�YDFFLQDWLH�YDQ�]XLJHOLQJHQ�PHW�KHW���YDOHQW�JHFRQMXJHHUG
SQHXPRNRNNHQ�YDFFLQ�HHQ�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ� �������SHU�4$/<��+HW�DDQWDO
JHZRQQHQ�OHYHQVMDUHQ�GRRU�GH]H�LQWHUYHQWLH�EHGUDDJW�SHU�MDDU�����4$/<��9DFFLQDWLH�YDQ
]XLJHOLQJHQ�PHW�KHW���YDOHQWH�EXLWHQPHPEUDDQHLZLW�PHQLQJRNRNNHQ�YDFFLQ�KHHIW�HHQ
NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ� �������SHU�4$/<��+HW�DDQWDO�JHZRQQHQ�OHYHQVMDUHQ�GRRU�GH
LQWHUYHQWLH�EHGUDDJW�SHU�MDDU�����4$/<��$OOHHQ�GH�HIIHFWHQ�RS�GH�LQFLGHQWLH�YDQ�LQYDVLHYH
DDQGRHQLQJHQ�HQ�RWLWLV�PHGLD�]LMQ�LQ�EHVFKRXZLQJ�JHQRPHQ�
'H�JHYRHOLJKHLGVDQDO\VHV�ODWHQ�]LHQ�GDW�HQNHOH�SDUDPHWHUV�HHQ�JURWH�LQYORHG�KHEEHQ�RS�GH
NRVWHQHIIHFWLYLWHLWVUDWLR��'H�SDUDPHWHUV�GLH�RS�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�EHLGH
YDFFLQDWLHV�GH�JURRWVWH�LQYORHG�KHEEHQ�]LMQ��GH�NRVWHQ�YDQ�KHW�YDFFLQ�HQ�GH�VHURW\SH
VSHFLILHNH�GHNNLQJ��+HW�YHUEDQG�WXVVHQ�GH�NRVWHQ�YDQ�KHW�YDFFLQ�HQ�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�LV�ELM�EHLGH�YDFFLQV�OLQHDLU��+DOYHULQJ�RI�YHUKRJLQJ�YDQ�GH
YDFFLQNRVWHQ�JHHIW�HHQ�HYHQUHGLJH�GDOLQJ�RI�VWLMJLQJ�YDQ�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�
+DOYHULQJ�YDQ�GH�NRVWHQ�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�W�R�Y��GH�EDVLVDQDO\VH��GH
YDFFLQNRVWHQ�EHGUDJHQ�GDQ� ����SHU�GRVLV��JHHIW�HHQ�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ� ������
SHU 4$/<��(HQ�YHUKRJLQJ�YDQ�GH�NRVWHQ�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�PHW������GH
YDFFLQNRVWHQ�EHGUDJHQ�GDQ� ���SHU�GRVLV��JHHIW�HHQ�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ� �������SHU
4$/<�
+DOYHULQJ�YDQ�GH�NRVWHQ�YDQ�KHW�PHQLQJRNRNNHQ�YDFFLQ�W�R�Y��GH�EDVLVDQDO\VH��YDFFLQNRVWHQ
EHGUDJHQ�GDQ� ����SHU�GRVLV��JHHIW�HHQ�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ� ������SHU�4$/<��(HQ
YHUKRJLQJ�YDQ�GH�NRVWHQ�YDQ�KHW�PHQLQJRNRNNHQ�YDFFLQ�PHW������GH�YDFFLQNRVWHQ�EHGUDJHQ
GDQ �����SHU�GRVLV��JHHIW�HHQ�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ� �������SHU�4$/<�
+HW�YHUEDQG�WXVVHQ�GH�VHURW\SH�GHNNLQJ�HQ�GH�NRVWHQHIIHFWLYLWHLW�YDQ�GH�YDFFLQV�LV�QLHW�
OLQHDLU��'LW�LV�WH�YHUNODUHQ�GRRUGDW�GH]H�SDUDPHWHU�RS�]RZHO�RS�GH�WHOOHU�DOV�RS�GH�QRHPHU�YDQ
GH NRVWHQHIIHFWLYLWHLWVUDWLR�HIIHFW�KHHIW�
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,Q�GH�JHYRHOLJKHLGVDQDO\VHV�LV�GH�LQYORHG�EHSDDOG�YDQ�GH�ZHUN]DDPKHLG�YDQ�GH�YDFFLQV�QD
GULH�HQ�YLHU�GRVHULQJHQ��%LM�KHW�SQHXPRNRNNHQ�YDFFLQ�KHHIW�YDULDWLH�YDQ�GH
YDFFLQZHUN]DDPKHLG�DOOHHQ�HHQ�JURWH�LQYORHG�RS�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�DOV�]RZHO�GH
YDFFLQZHUN]DDPKHLG�QD�GULH�DOV�QD�YLHU�GRVHULQJHQ�YHUDQGHUG��2QGDQNV�KHW�IHLW�GDW�GH
LQFLGHQWLHSLHN�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�RS�GH�OHHIWLMG�YDQ�YLMI�PDDQGHQ�OLJW��KHHIW
YDULDWLH�YDQ�GH�YDFFLQZHUN]DDPKHLG�QD�GULH�GRVHV�ZHLQLJ�HIIHFW�RS�GH
NRVWHQHIIHFWLYLWHLWVUDWLR��'LW�LV��WH�YHUNODUHQ�GRRUGDW�GH�SHULRGH�GLH�WXVVHQ�GH�GHUGH�HQ�YLHUGH
YDFFLQDWLH�]LW�HUJ�NOHLQ�LV��'H�LQFLGHQWLH�LV�JHGXUHQGH�GH]H�WLMGVSHULRGH�HUJ�KRRJ��PDDU�GH
WRWDOH�SUHYDOHQWLH�YDQ�LQYDVLHYH�SQHXPRNRNNHQ�LQIHFWLHV�LV�GH�SHULRGH�WXVVHQ�ppQ�HQ�YLHU�MDDU
YHHO�KRJHU�
%LM�KHW�PHQLQJRNRNNHQ�YDFFLQ�KHHIW�YDULDWLH�YDQ�GH�YDFFLQZHUN]DDPKHLG�RRN�DOOHHQ�HHQ�JURWH
LQYORHG�RS�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�DOV�GH�YDFFLQZHUN]DDPKHLG�QD�GULH�HQ�QD�YLHU
GRVHULQJHQ�YHUDQGHUG��9DULDWLH�YDQ�GH�YDFFLQZHUN]DDPKHLG�QD�GULH�GRVHULQJHQ�KHHIW�ZHLQLJ
LQYORHG�RS�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW�PHQLQJRNRNNHQ�YDFFLQ��'H�JURRWVWH
LQFLGHQWLHSLHN�YDQ�PHQLQJRNRNNHQ�PHQLQJLWLV�HQ�VHSVLV�EHYLQGW�]LFK�RS�GH�OHHIWLMG�YDQ���
PDDQGHQ��'LW��VDPHQ�PHW�KHW�IHLW�GDW�GH�SHULRGH�WXVVHQ�GH�GHUGH�HQ�GH�YLHUGH�YDFFLQDWLH�NRUW
LV��YHUNODDUW�KHW�JHULQJH�HIIHFW�YDQ�GH�ZHUN]DDPKHLG�QD�GULH�GRVHULQJHQ�RS�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�KHW�PHQLQJRNRNNHQ�YDFFLQ�
'H�LQ�KHW�PRGHO�EHUHNHQGH�HIIHFWHQ�YDQ�SQHXPRNRNNHQ��HQ�PHQLQJRNRNNHQYDFFLQDWLH�]LMQ
PRJHOLMN�HHQ�RQGHUVFKDWWLQJ�YDQ�GH�ZHUNHOLMNH�VLWXDWLH��'H��DDQQDPH�LV�JHPDDNW�GDW�EHLGH
YDFFLQV�SDV�ZHUN]DDP�]LMQ�QD�GULH�GRVLV��,Q�ZHUNHOLMNKHLG�NDQ�KHW�QDWXXUOLMN�]LMQ�GH�YDFFLQV
UHHGV�QD�HHQ�RI�WZHH�GRVLV�EHVFKHUPLQJ�JHYHQ�
8LW�GH�JHYRHOLJKHLGVDQDO\VH�EOLMNW�GDW�KHW�SHUFHQWDJH�SDWLsQWHQ�PHW�EOLMYHQG�OHWVHO�]RZHO�ELM
KHW�SQHXPRNRNNHQ�YDFFLQ�HQ�KHW�PHQLQJRNRNNHQ�YDFFLQ�HHQ�JHULQJH�LQYORHG�KHHIW�RS�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�
$OV�LQGLUHFWH�NRVWHQ�PHHJHQRPHQ�ZRUGHQ�LQ�GH�EHUHNHQLQJ��]LHQ�ZH�GDW�GLW�HLJHQOLMN�JHHQ
QRHPHQVZDDUGLJH�LQYORHG�KHHIW�RS�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�EHLGH�YDFFLQV��'LW�LV
ORJLVFK�RPGDW�DOOHHQ�UHNHQLQJ�JHKRXGHQ�LV�PHW�SURGXFWLHYHUOLHV�GRRU�DUEHLGVYHU]XLP�GRRU
HHQ�YDQ�GH�RXGHUV��'LW�EHWHNHQW�GDW�GH�RXGHU�DOOHHQ�]LMQ���KDDU�ZHUN�KRHIW�WH�YHU]XLPHQ�DOV�GH
DDQZH]LJKHLG�YDQ�GH�RXGHU�GULQJHQG�JHZHQVW�LV��%LMYRRUEHHOG�ELM�HHQ�DIVSUDDN�PHW�HHQ
EHKDQGHOHQG�DUWV��%H]RHNXUHQ�YDOOHQ�LPPHUV�RRN�QD�ZHUNWLMG�
,QGLHQ�JHHQ�UHNHQLQJ�JHKRXGHQ�ZRUGW�PHW�YHUOLHV�YDQ�NZDOLWHLW�YDQ�OHYHQ�LV�GH
NRVWHQHIIHFWLYLWHLWVUDWLR� �������SHU�JHZRQQHQ�OHYHQVMDDU�YRRU�PHQLQJRNRNNHQ�YDFFLQDWLH�HQ
�������SHU�JHZRQQHQ�OHYHQVMDDU�YRRU�KHW�SQHXPRNRNNHQ�YDFFLQ�
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2P�GH�HIIHFWHQ�YDQ�YDFFLQDWLH�WH�EHSDOHQ�LV�LQ�EHLGH�NRVWHQHIIHFWLYLWHLWVPRGHOOHQ�YRRU�HHQ
VWDWLVFK�HSLGHPLRORJLVFK�PRGHO�JHNR]HQ��'LW�ZLO�]HJJHQ�GDW�HYHQWXHOH�HIIHFWHQ�YDQ�YDFFLQDWLH
RS KHW�SHUFHQWDJH�GUDJHUVFKDS�LQ�GH�SRSXODWLH���¶KHUG�LPPXQLW\¶��QLHW�PHHJHQRPHQ�]LMQ�
9RRU�HHQ�ZLMG�YHUVSUHLG�RUJDQLVPH�DOV�GH�SQHXPRNRNNHQ�EDFWHULH�KHHIW�GLW�ZDDUVFKLMQOLMN
JHHQ�LQYORHG�RS�GH�XLWNRPVW���'H�LQYORHG�YDQ�YDFFLQDWLH�RS�KHW�µKHUG�LPPXQLW\¶�HIIHFW�]DO
NOHLQ�]LMQ��,PPHUV�����YDQ�GH�EHYRONLQJ�LV�GUDJHU�YDQ�GH�SQHXPRNRNNHQ�EDFWHULH��'LW�LV�HHQ
]R JURWH�KRHYHHOKHLG�GDW�GUDJHUVFKDS�YDQ�SQHXPRNRNNHQ�LQ�HHUVWH�LQVWDQWLH�QDXZHOLMNV
YHUPLQGHUG�]DO�ZRUGHQ�GRRU�GH�YDFFLQDWLH�YDQ�HHQ�NOHLQ�GHHO�YDQ�GH�SRSXODWLH�
(U�EHVWDDQ�DDQZLM]LQJHQ�GDW�PHQLQJRNRNNHQ�YDFFLQDWLH�KHW�SHUFHQWDJH�GUDJHUVFKDS�LQ�GH
SRSXODWLH�NDQ�WHUXJGULQJHQ��2QGHU]RHN������ODDW�]LHQ�GDW�HHQ�FRPELQDWLH�YDQ�SUHYHQWLHYH
DQWLELRWLFDWKHUDSLH�HQ�YDFFLQDWLH�HHQ�UHGXFWLH�JHHIW�LQ�GH�KRHYHHOKHLG�GUDJHUVFKDS�YDQ
PHQLQJRNRNNHQ�JHHIW�YDQ������+HW�LV�QLHW�EHNHQG�RI�YDFFLQDWLH�DOOHHQ�RRN�HHQ�µKHUG
LPPXQLW\¶�HIIHFW�JHHIW��'LW�KHHIW�XLWHUDDUG�RS�ODQJH�WHUPLMQ�LPSOLFDWLHV�YRRU�GH�LQFLGHQWLH�YDQ
GRRU�PHQLQJRNRNNHQ�YHURRU]DDNWH�DDQGRHQLQJHQ��(HQ�HYHQWXHOH�DDQEHYHOLQJ�YRRU�YHUGHU
RQGHU]RHN�LV�GDQ�RRN�RP�GH�HIIHFWHQ�YDQ�YDFFLQDWLH�PHW�EHKXOS�YDQ�HHQ�G\QDPLVFK�PRGHO�WH
RQGHU]RHNHQ�
2PGDW�EHLGH�RQGHU]RFKWH�YDFFLQV�QRJ�LQ�RQWZLNNHOLQJ�]LMQ��EHVWDDQ�HU�QRJ�JHHQ�JHJHYHQV
RPWUHQW�GH�GXXU�YDQ�GH�ZHUN]DDPKHLG��9RRU�KHW�SQHXPRNRNNHQYDFFLQ�]DO�HHQ�ODQJHUH
ZHUNLQJVGXXU�ZDDUVFKLMQOLMN�ZHLQLJ�LQYORHG�KHEEHQ�RS�GH�LQFLGHQWLH�YDQ�LQYDVLHYH
SQHXPRNRNNHQLQIHFWLHV��DDQJH]LHQ�GH�LQFLGHQWLH�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�ELM�NLQGHUHQ
RXGHU�GDQ�YLMI�MDDU�HUJ�ODDJ�LV��1DWXXUOLMN�JHOGW�GDW�GH�LQYORHG�YDQ�HHQ�YHUNRUWLQJ�YDQ�GH
ZHUNLQJVGXXU�JURWH�JHYROJHQ�]DO�KHEEHQ�YRRU�GH�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�EHLGH�YDFFLQV�
(HQ�WZHHGH�LQFLGHQWLHSLHN�URQG�GH�OHHIWLMG�YDQ�YLMI�MDDU�GRHW�]LFK�YRRU�ELM�PHQLQJRNRNNHQ
LQIHFWLHV��(HQ�ODQJHUH�ZHUNLQJVGXXU�YDQ�GLW�YDFFLQ�]DO�GXV�JURWH�LQYORHG�KHEEHQ�RS�GH
LQFLGHQWLH�YDQ�PHQLQJRNRNNHQLQIHFWLHV�ELM�MRQJH�NLQGHUHQ��%LM�YHUYROJRQGHU]RHN�]DO�GLW�LQ
HHQ�JHYRHOLJKHLGVDQDO\VH�XLWJH]RFKW�NXQQHQ�ZRUGHQ�
'H�DDQQDPH�LV�JHPDDNW�GDW�GH�YDFFLQZHUN]DDPKHLG�YDQ�EHJLQ�WRW�HLQG�YDQ�GH�ZHUNLQJVGXXU
RS KHW]HOIGH�QLYHDX�EOLMIW���9HUPLQGHULQJ�YDQ�GH�ZHUNLQJ�YDQ�KHW�YDFFLQ�QDDUPDWH�GH
YDFFLQDWLHV�ODQJHU�JHOHGHQ�]LMQ��]DO�ZHLQLJ�LQYORHG�KHEEHQ�RS�GH�XLWNRPVWHQ��'H
LQFLGHQWLHSLHNHQ�EHYLQGHQ�]LFK�ELM�EHLGH�DDQGRHQLQJHQ�LPPHUV�RS�]R¶Q�MRQJH�OHHIWLMG�GH
ODDWVWH�YDFFLQDWLH�QRRLW�PHHU�GDQ�HHQ�KDOI�MDDU�JHOHGHQ�SODDWVJHYRQGHQ�KHHIW�
(HQ�YHUJHOLMNLQJ�PHW�DQGHUH��LQ�1HGHUODQG�JDQJEDUH��LQWHUYHQWLHV�ODDW�]LHQ�GDW�YRRUDO
PHQLQJRNRNNHQ�YDFFLQDWLH�YDQ�DOOH�]XLJHOLQJHQ�LQ�1HGHUODQG�HHQ�DFFHSWDEHOH
NRVWHQHIIHFWLYLWHLWVUDWLR�KHHIW��'H�YROJHQGH�WDEHO�VFKHWVW�GH�XLWNRPVWHQ�YDQ
NRVWHQHIIHFWLYLWHLWVDQDO\VHV�YDQ�HHQ�DDQWDO�YDQ�GH�LQ�1HGHUODQG�EHVWDDQGH�LQWHUYHQWLHV�
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7DEHO�����'H�NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�HHQ�DDQWDO�PHGLVFKH�LQWHUYHQWLHV
6RRUW�LQWHUYHQWLH� .RVWHQHIIHFWLYLWHLWVUDWLR� %URQ�

%HKDQGHOLQJ�HQ�SUHYHQWLH�YDQ�FRURQDLUH
KDUW]LHNWHQ�GRRU�YHUODJLQJ�YDQ�GH�SODVPD�
FKROHVWHUROVSLHJHO

������±��������SHU�4$/< ��

+,9�VFUHHQLQJ�YDQ�]ZDQJHUH�YURXZHQ ����SHU�JHZRQQHQ�OHYHQVMDDU ��
,QIOXHQ]D�YDFFLQDWLH�YDQ�DOOH�SHUVRQHQ
ERYHQ����MDDU

�����SHU�JHZRQQHQ�OHYHQVMDDU ��
3QHXPRNRNNHQ�YDFFLQDWLH�YDQ�RXGHUHQ ������SHU�JHZRQQHQ�OHYHQVMDDU ��
,Q�HHQ�SUHSXEOLFDWLH�YDQ�HHQ�ELQQHQNRUW�WH�YHUVFKLMQHQ�VWXGLH�YDQ�KHW�,20�ZRUGHQ�JUHQ]HQ
DDQ�GH�KRRJWH�YDQ�GH�NRVWHQHIIHFWLYLWHLWVUDWLR��9ROJHQV�GH�DOGDDU�KHHUVHQGH�LQGHOLQJ�LV�GH
NRVWHQHIIHFWLYLWHLWVUDWLR�YDQ�EHLGH�YDFFLQDWLHVWUDWHJLHsQ�DFFHSWDEHO�
'H�XLWNRPVWHQ�YDQ�GH��NRVWHQHIIHFWLYLWHLWVDQDO\VH�YDQ�YDFFLQDWLH�YDQ�]XLJHOLQJHQ�PHW�KHW
SQHXPRNRNNHQ�YDFFLQ�]LMQ�ZDDUVFKLMQOLMN�HHQ�RQGHUVFKDWWLQJ�YDQ�GH�ZHUNHOLMNH
NRVWHQHIIHFWLYLWHLWV�UDWLR��'H�LQ�GLW�RQGHU]RHN�EHUHNHQGH�ZDDUGH�YRRU�NRVWHQHIIHFWLYLWHLW
KRXGW�QO��JHHQ�UHNHQLQJ�PHW�GH�LQYORHG�YDQ�YDFFLQDWLH�RS�GH�LQFLGHQWLH�YDQ
EURQFKRSQHXPRQLH�
+HW�]LHNWHEHHOG�YHURRU]DDNW�GRRU�EURQFKRSQHXPRQLH�LV�RYHU�KHW�DOJHPHHQ�PLOG�YDQ�DDUG�
PDDU�GH�LQGUXN�EHVWDDW�GDW�GH�LQFLGHQWLH�YDQ�GH]H�DDQGRHQLQJHQ�RQGHU�MRQJH�NLQGHUHQ�]HHU
KRRJ�LV�
+HW�YHUGLHQW�GDQ�RRN�DDQEHYHOLQJ�RP�LQ�HHQ���YHUYROJRQGHU]RHN�GH�HIIHFWHQ�YDQ�YDFFLQDWLH�RS
GH LQFLGHQWLH�YDQ�EURQFKRSQHXPRQLH�WH�EHSDOHQ�
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/LWHUDWXXU
�� (VNROD�-��7DNDOD�$.��.HOD�(�HW��DO

(SLGHPLRORJ\�RI�LQYDVLYH�SQHXPRFRFFDO�LQIHFWLRQV�LQ�FKLOGUHQ�LQ�)LQODQG�
-$0$�������������������

�� .RUQHOLVVH�5)��%DFWHULDO�PHQLQJLWLV�DQG�VHSVLV�LQ�FKLOGUHQ�
$FDGHPLVFK�SURHIVFKULIW
5RWWHUGDP��(UDVPXV�8QLYHUVLWHLW�5RWWHUGDP�����

�� /HH�59��6WDQFLRII�$6
0HQLQJRFRFFDO�YDFFLQDWLRQ
-$0$����������������

�� (SVWHLQ�35
&OLPDWH��HFRORJ\��DQG�KXPDQ�KHDOWK
&RQVHTXHQFHV�������������

�� +DUW�&$��&XHYDV�/(
0HQLQJRFRFFDO�GLVHDVH�LQ�$IULFD�
$QQ�7URS�0HG�3DUDVLWRO���������������

� .D\KW\�+��(VNROD�-
� 1HZ�YDFFLQHV�IRU�WKH�SUHYHQWLRQ�RI�SQHXPRFRFFDO�LQIHFWLRQV�
� (PHU�,QI�'LV���������������
�� 3QHXPRNRNNHQ�LQIHFWLHV�HQ�SQHXPRNRNNHQ�YDFFLQDWLHV

%RHUKDYH�FXUVXV�YRRU�SRVWDFDGHPLVFK�RQGHUZLMV�LQ�GH�JHQHHVNXQGH
5��YDQ�)XUWK��UHG��
/HLGHQ��5LMNVXQLYHUVLWHLW�/HLGHQ������

����� /RPEDHUW�*��GH�*UDHYH�'��*RRVVHQV�*
(HQ�HFRQRPLVFKH�HYDOXDWLH�YDQ�KHW�SQHXPRNRNNHQYDFFLQ�YRRU�%HOJLH�
6(62�UDSSRUW������QU��������

�� =LHNHQIRQGVUDDG
)DUPDFRWKHUDSHXWLVFK�.RPSDV�������S����
8WUHFKW��5RWR�6PHHWV�����

��� 1HWKHUODQGV�5HIHUHQFH�/DERUDWRU\�IRU�%DFWHULDO�0HQLQJLWLV
%DFWHULDO�0HQLQJLWLV�LQ�WKH�1HWKHUODQGV��DQQXDO�UHSRUW����������
$PVWHUGDP��8QLYHUVLW\�RI�$PVWHUGDP�����
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��� YDQ�$OSKHQ�$-:��5�PNH�+&
(HQ�WRWDDO�PHQLQJLWLV�YDFFLQ��ZDDU�]LMQ�ZH"
,QIHFWLH]LHNWHQ�%XOOHWLQ���������

��� 'H�.OHLMQ�('��'H�*URRW�5��/DEDGLH�-�HW�DO�
,PPXQRJHQLFLW\�DQG�VDIHW\�RI�D�KH[DYDOHQW�PHQLQJRFRFFDO�RXWHU�PHPEUDQH�YHVLFOH
YDFFLQH�LQ�FKLOGUHQ�RI�����DQG�����\HDUV�RI�DJH�
9DFFLQH������������������

���� &DUWZULJKW�.��0RUULV�5��5�PNH�+�HW�DO�
,PPXQRJHQLFLW\�DQG�UHDFWRJHQLFLW\�LQ�8.�LQIDQWV�RI�D�QRYHO�PHQLQJRFRFFDO�YHVLFOH
YDFFLQH�FRQWDLQLQJ�PXOWLSOH�FODVV����3RU$��RXWHU�PHPEUDQH�SURWHLQV�
9DFFLQH�����������������������

������ 'RXJODV�&DPSEHOO�*��6LOEHUPDQ�5
� 'UXJ�UHVLVWDQW�6WUHSWRFRFFXV�3QHXPRQLDH
� &OLQ�,QIHFW�'LV������������������
��� %DUDII�/-��/HH�6,��6FKULJHU�'/

2XWFRPHV�RI�EDFWHULDO�PHQLQJLWLV�LQ�FKLOGUHQ��D�PHWD�DQDO\VLV
3HGLDWU�,QI�'LV�-����������������

��� /LDVVLQH�1��*HUYLD[�$��+HJL�5��6WUDXWPDQ�*��$XFNHQWKDOHU�5
$QWLPLFURELDO�VXVFHSWLELOLW\�RI�EDFWHULDO�SDWKRJHQV�LQ�WKH�RURSKDU\Q[�RI�KHDOWK\
FKLOGUHQ�
(XU�-�&OLQ�,QI�'LV���������������

��� =LHNHQIRQGVUDDG
)DUPDFRWKHUDSHXWLVFK�.RPSDV�������S����
8WUHFKW��5RWR�6PHHWV�����

������ +HUPDQV�3:
3HQLFLOOLQ�UHVLVWDQW�6WUHSWRFRFFXV�3QHXPRQLDH�LQ�WKH�1HWKHUODQGV��UHVXOWV�RI�D�RQH�\HDU
VXUYH\�
- ,QIHFW�'LV��������������������

��� =DQJZLOO�.0��9DGKHLP�&0��9DQQLHU�$0��+HPHQZD\�/6��*UHHQEHUJ�'3��:DUG�-,
(SLGHPLRORJ\�RI�LQYDVLYH�SQHXPRFRFFDO�GLVHDVH�LQ�VRXWKHUQ�&DOLIRUQLD��LPSOLFDWLRQV
IRU�WKH�GHVLJQ�DQG�FRQGXFW�RI�D�SQHXPRFRFFDO�FRQMXJDWH�HIILFDF\�WULDO�
- ,QIHFW�'LV��������������������
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���� cKPDQ�+��.D\KW\�+��7DPPLQHQ�3�HW��DO�
3HQWDYDOHQW�SQHXPRFRFFDO�ROLJRVDFFKDULGH�FRQMXJDWH�YDFFLQH�LV�ZHOO�WROHUDWHG�DQG
DEOH WR�LQGXFH�DQ�DQWLERG\�UHVSRQVH�LQ�LQIDQWV�
3HGLDWU�,QI�'LV����������������

��� %ODFN�6��6KLQHILHOG�+��5D\�3�HW�DO�
(IILFDF\�RI�KHSWDYDOHQW�3QHXPRFRFFDO�YDFFLQH��:\HWK�/HGHUOH��LQ��������LQIDQWV�
LPSDFW�RQ�SQHXPRQLD��RWLWLV�PHGLD��DQG�DQ�XSGDWH�RQ�LQYDVLYH�GLVHDVH�UHVXOWV�RI�WKH
WKH�QRUWKHUQ�FDOLIRUQLD�.DLVHU�3HUPDQHQWH�9DFFLQH�(IILFDF\�7ULDO
$EVWUDFWV�RI�WKH���WK�,QWHUVFLHQFH�&RQIHUHQFH�RQ�$QWLPLFURELDO�$JHQWV�DQG
&KHPRWKHUDS\��6HSWHPEHU���������

���� 3��%RO
� (SLGHPLRORJ\�RI�EDFWHULDO�PHQLQJLWLV
� $FDGHPLVFK�SURHIVFKULIW

$PVWHUGDP�8QLYHUVLWHLW�YDQ�$PVWHUGDP�����
���� 6FKXFKDW�$��5RELQVRQ�.��:HQJHU�-'�HW��DO�
� %DFWHULDO�PHQLQJLWLV�LQ�WKH�8QLWHG�6WDWHV�LQ�������DFWLYH�VXUYHLOODQFH�WHDP�
� 1�(QJO�-�0HG�����������������
���� :DOOLQJ�$'
� 7KH�HSLGHPLRORJ\�RI�EDFWHULDO�PHQLQJLWLV�
� -�$P�%RDUG�)DP�3UDFW���������������
��� 7XQNHO�$5��6FKHOG�:0

,VVXHV�LQ�WKH�PDQDJHPHQW�RI�EDFWHULDO�PHQLQJLWLV�
$P�)DP�3K\VLFLDQ������������������

���� )HGVRQ�'6
3QHXPRFRFFDO�YDFFLQDWLRQ�LQ�LQ�WKH�8QLWHG�6WDWHV�DQG����RWKHU�GHYHORSHG�FRXQWULHV�
����������
&OLQ�,QI�'LV������������������

��� =LHOKXLV�*$��5DFK�*+��9DQ�GHQ�%URHN�3
7KH�RFFXUHQFH�RI�RWLWLV�PHGLD�ZLWK�HIIXVLRQ�LQ�'XWFK�SUHVFKRRO�FKLOGUHQ
&OLQ�2WRODU\QJRO�������������������

��� 6FKLOGNDPS�5/��/RGGHU�0&��%LMOPHU�+$��'DQNHUW�-��6FKROWHQ�5-30�
&OLQLFDO�0DQLIHVWDWLRQ�DQG�&RXUVH�RI�0HQLQJRFRFFDO�'LVHDVH�LQ�����3DWLHQWV�
6FDQG�-�,QIHFW�'LV�����������������
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��� (ULFNVRQ�/��'H�:DOV�3
&RPSOLFDWLRQV�DQG�VHTXHODH�RI�PHQLQJRFRFFDO�GLVHDVH�LQ�4XHEHF��&DQDGD������������
&OLQ�,QI�'LV���������������������

��� ,QVSHFWLH�YRRU�GH�*H]RQGKHLGV]RUJ
5LMNVYDFFLQDWLHSURJUDPPD�����
'HQ�+DDJ��,QVSHFWLH�YRRU�GH�*H]RQGKHLGV]RUJ��GHFHPEHU�����

��� 6LHJHO�-(��:HLQVWHLQ�0&��5XVVHO�/%��*ROG�05
)RU�WKH�SDQHO�RQ�FRVW�HIIHFWLYHQHVV�LQ�KHDOWK�DQG�PHGLFLQH��5HFRPPHQGDWLRQV�IRU
UHSRUWLQJ�FRVW�HIIHFWLYHQHVV�DQDO\VHV�
-$0$����������O��������

���� :HLQVWHLQ�0&��6LHJHO�-(��*ROG�05��.DPOHW�06��5XVVHO�/%
)RU�WKH�SDQHO�RQ�FRVW�HIIHFWLYHQHVV�LQ�KHDOWK�DQG�PHGLFLQH��5HFRPPHQGDWLRQV�RI�WKH
SDQHO�RQ�FRVW�HIIHFWLYHQHVV�LQ�KHDOWK�DQG�PHGLFLQH�
-$0$�������������������

���� 5XVVHO�/%��*ROG�05��6LHJHO�-(��'DQLHOV�1��:HLQVWHLQ�0&
)RU�WKH�SDQHO�RQ�FRVW�HIIHFWLYHQHVV�LQ�KHDOWK�DQG�PHGLFLQH��WKH�UROH�RI�FRVW�H
HIIHFWLYHQHVV�DQDO\VLV�LQ�KHDOWK�DQG�PHGLFLQH�
-$0$����������������

��� *DUGQHU�-:��6DQGERUQ�-6
<HDUV�RI�SRWHQWLDO�OLIH�ORVW��<3//��±�:KDW�GRHV�LW�PHDVXUH"
(SLGHPLRORJ\���������������

��� &ROOHJH�YRRU�]RUJYHU]HNHULQJHQ
5LFKWOLMQHQ�YRRU�IDUPDFR�HFRQRPLVFK�RQGHU]RHN
$PVWHOYHHQ��&ROOHJH�YRRU�]RUJYHU]HNHULQJHQ�����

��� 0LQLVWHULH�YDQ�)LQDQFLsQ
+DQGERHN�)LQDQFLsOH�LQIRUPDWLH�HQ�DGPLQLVWUDWLH�5LMNVRYHUKHLG��+$),5�
'HQ�+DDJ��0LQLVWHULH�YDQ�)LQDQFLsQ�����

��� 5HLQGHUV�$��3RVWPD�0-��6SUHQJHU�0-:
.RVWHQHIIHFWLYLWHLWVDQDO\VH�YDQ�YDFFLQDWLH�WHJHQ�LQIOXHQ]D�LQ�1HGHUODQG
%LOWKRYHQ��5,90�UDSSRUW�QU��������������VHSWHPEHU�����
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��� %RV�-0��YDQ�*HQQHS�0
.RVWHQHIIHFWLYLWHLWVDQDO\VH�YDQ�LQIOXHQ]DYDFFLQDWLH��HHQ�HYDOXDWLH�YDQ�KHW�QLHXZH
EHOHLG�
$IVWXGHHURQGHU]RHN�YDNJURHS�6RFLDOH�)DUPDFLH�HQ�)DUPDFR�HSLGHPLRORJLH��MXQL
�����

��� /HYHQVYHUZDFKWLQJ�YDQ�SHUVRQHQ�LQ�1HGHUODQG
9DQGHPHFXP�JH]RQGKHLGVVWDWLVWLHN�����
9RRUEXUJ��&HQWUDDO�%XUHDX�YRRU�GH�6WDWLVWLHN�����

��� 979������,,,��*H]RQGKHLG�HQ�OHYHQVYHUZDFKWLQJ�JHZRJHQ
(LQGUHGDFWLH��3�-��YDQ�GHU�0DDV��3�*�1��.UDPHUV
%LOWKRYHQ��5LMNVLQVLWLWXXW�YRRU�9RONVJH]RQGKHLG�HQ�0LOLHX�����

��� 6WRXWKDUG�0($��(VVLQN�%RW�0/��YDQ�%RQVHO�*�HW�DO�
:HJLQJVIDFWRUHQ�YRRU�]LHNWH�LQ�1HGHUODQG�
$PVWHUGDP��,QVWLWXXW�YRRU�6RFLDOH�*HQHHVNXQGH�$0&�����

��� 0XUUD\�&-/��/RSH]�$'��HGV��
7KH�JOREDO�EXUGHQ�RI�GLVHDVH�VWXG\��D�FRPSDUDWLYH�DVVHVPHQW�RI�PRUWDOLW\�DQG�G
LVDELOLW\�IURP�GLVHDVH��LQMXULHV�DQG�ULVN�IDFWRUV�LQ������DQG�SURMHFWHG�WR������
+DUYDUG�6FKRRO�RI�3XEOLF�+HDOWK��RQ�EHKDOI�RI�WKH�:+2�DQG�WKH�:RUOG�%DQN�������

��� 2UPHO�-��/LQGHQEHUJ�6��6WHYHULQN�1��9RQNRUII��0
4XDOLW\�RI�OLIH�DQG�VRFLDO�SURGXFWLRQ�IXQFWLRQV��$�IUDPHZRUN�IRU�XQGHUVWDQGLQJ�KHDOWK
HIIHFWV�
6RF�6FL�0HG���������������������

��� (VNROD�-��.LOSL�7
(IILFDF\�RI�D�KHSWDYDOHQW�SQHXPRFRFFDO�YDFFLQH��3QF&50��DJDLQVW�VHURW\SH�VSHFLILF�
FXOWXUH�FRQILUPHG�SQHXPRFRFFDO�DFXWH�RWLWLV�PHGLD��$20��LQ�FKLOGUHQ�
$EVWUDFWV�RI�WKH���WK�,&$$&���6HSWHPEHU�������������6DQ�)UDQFLVFR��SDJH���

��� /�6SDQMDDUG��%RO�3��(NNHU�:��=DQHQ�+&
'H�LQFLGHQWLH�YDQ�EDFWHULsOH�PHQLQJLWLV�LQ�1HGHUODQG��YHUJHOLMNLQJ�YDQ�GULH
UHJLVWUDWLHV\VWHPHQ�����������
1HG�7LMGVFKU�*HQHHVNG���������������

��� /�6SDQMDDUG��$��YDQ�GHU�(QGH��/��6FKXXUPDQ��-�'DQNHUW
C ,V�GH�LQFLGHQWLH�YDQ�VHSVLV�HQ�PHQLQJLWLV�GRRU�VWUHSWRFRFFXV�SQHXPRQLDH�LQ�1HGHUODQG

WRHJHQRPHQ"
,QIHFWLH]LHNWHQEXOOHWLQ���������������
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���� %ODFN�6��6KLQHILHOG�+��)LUHPDQ�%��/HZLV�(��5D\�3��HW��DO
(IILFDF\��VDIHW\�DQG�LPPXQJHQLFLW\�RI�KHSWDYDOHQW�SQHXPRFRFFDO�YDFFLQH�LQ�FKLOGUHQ
3HGLDWU�,QIHFW�'LV�-���������������

��� 1HDO�.5��,UZLQ�'-��'DYLHV�6��.DF]PDUVNL�(%��:DOH�0&
6XVWDLQHG�UHGXFWLRQ�LQ�WKH�FDUULDJH�RI�1HLVVHULD�PHQLQJLWLGLV�DV�D�UHVXOW�RI�D
FRPPXQLW\�PHQLQJRFRFFDO�GLVHDVH�FRQWURO�SURJUDPPH�
(SLGHPLRO�,QIHFW�������������������

��� 0�-�3RVWPD��(�-��%HFN��6�0DQGDOLD��/�6KHUU��0�'�6�:DOWHUV��+��+RXZHOLQJ�
-�&��-DJHU
8QLYHUVDO�+,9�VFUHHQLQJ�RI�SUHJQDQW�ZRPHQ�LQ�(QJODQG��FRVW
HIIHFWLYHQHVV�DQDO\VLV�
%0-�����������������

��� 0�-��3RVWPD��-�0�%RV��0��YDQ�*HQQHS��-�&��-DJHU��5��%DOWXVVHQ��0�6SUHQJHU
(FRQRPLF�HYDOXDWLRQ�RI�LQIOXHQ]D�YDFFLQDWLRQ��$VVHVPHQW�IRU�WKH�1HWKHUODQGV�
3KDUPDFRHFRQRPLFV���������6XSSO���������

��� 5��%DOWXVVHQ��$��$PHQW��5��/HLGO��5�YDQ�)XUWK
.RVWHQHIIHFWYLWHLW�YDQ�SQHXPRNRNNHQYDFFLQDWLH�YDQ�RXGHUHQ
1HG�7LMGVFKU�*HQHHVN���������������������



5DSSRUW�QU������������ SDJ�����YDQ���

%LMODJH����3DUDPHWHUZDDUGHQ�HQ�DDQQDPHV

���3DUDPHWHUZDDUGHQ�HQ�DDQQDPHV�YRRU�EHLGH�YDFFLQV
� *URRWWH�YDQ�GH�GRHOSRSXODWLH

�RPVFKULMYLQJ� KHW�JHPLGGHOG�DDQWDO�NLQGHUHQ�GDW�JHERUHQHQ�ZRUGW�SHU�MDDU�
�

DINRUWLQJ� 1 Y

ZDDUGH� ��������SHUVRQHQ�JHPLGGHOG�SHU�MDDU
�EURQ�� JHPLGGHOGH�ZDDUGH�YDQ�&%6��YDGHPHFXP�JH]RQGKHLGVVWDWLVWLHN

�����������
� YDFFLQDWLHJUDDG�EHYRONLQJ�QD�GULH�YDFFLQDWLHV
�

RPVFKULMYLQJ�� KHW� SHUFHQWDJH� YDQ� KHW� DDQWDO� JHERRUWHV� SHU� MDDU� GDW� GULH
YDFFLQDWLHV� RQWYDQJW� YDQ� QHW� SQHXPRNRNNHQ� RI� KHW
PHQLQJRNRNNHQ�YDFFLQ

�
ZDDUGH� ����

�
EURQ� ,QVSHFWLH�YRRU�GH�*H]RQGKHLGV]RUJ��]LH�UHIHUHQWLH���

�
� YDFFLQDWLHJUDDG�EHYRONLQJ�QD�YLHU�YDFFLQDWLHV
�

RPVFKULMYLQJ� KHW�SHUFHQWDJH�YDQ�KHW�DDQWDO�JHERRUWHQ�SHU�MDDU�GDW�
� YLHU�YDFFLQDWLHV�RQWYDQJW�WHJHQ�SQHXPRNRNNHQ�
�

ZDDUGH� ����
�

EURQ� ,QVSHFWLH�YRRU�GH�*H]RQGKHLGV]RUJ��]LH�UHIHUHQWLH���
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� .RVWHQ�WRHGLHQLQJ�YDFFLQ
�RPVFKULMYLQJ� 'H�NRVWHQ�GLH�YHURRU]DDNW�ZRUGHQ�GRRU�GH�WRHGLHQLQJ�YDQ�KHW

SQHXPRNRNNHQ�RI�PHQLQJRNRNNHQ�YDFFLQ��2RN�GLW�]LMQ�NRVWHQ
SHU GRVHULQJ�

�
ZDDUGH� +IO������

�
EURQ� 593

�
� .RVWHQ�YHURRU]DDNW�GRRU�ELMZHUNLQJHQ�YDQ�YDFFLQDWLH

RPVFKULMYLQJ� .RVWHQ�YHURRU]DDNW�GRRUGDW�HHQ�SDWLsQW�PHW�ELMZHUNLQJHQ�]LFK
PHOGW�ELM�GH�KXLVDUWV�

�
ZDDUGH� +IO�������

�
EURQ� 5XWWHQ�))+��YDQ�,QHYHOG�%0��YDQ�2PPHQ�5��YDQ�+RXW�%$�

+XLMVPDQ�5�
� .RVWHQEHUHNHQLQJ�ELM�*H]RQGKHLGV]RUJRQGHU]RHN
� 5LMVZLMN�������XLWJHYHULM�-DQ�YDQ�$UNHO
� :DDUGHQ�JHFRUULJHHUG�QDDU������SULMVQLYHDX
� .RVWHQ�KXLVDUWVFRQVXOW
�

RPVFKULMYLQJ� 'H�NRVWHQ�YDQ�HHQ�EH]RHN�DDQ�GH�KXLVDUWV�YRRU�HHQ�SDUWLFXOLHU
RI ]LHNHQIRQGVSDWLHQW�

�
ZDDUGH� +IO�������

�
EURQ� 5XWWHQ�))+��YDQ�,QHYHOG�%0��YDQ�2PPHQ�5��YDQ�+RXW�%$�

+XLMVPDQ�5�
� .RVWHQEHUHNHQLQJ�ELM�*H]RQGKHLGV]RUJRQGHU]RHN
� 5LMVZLMN�������XLWJHYHULM�-DQ�YDQ�$UNHO
� :DDUGHQ�JHFRUULJHHUG�QDDU������SULMVQLYHDX
�
� .RVWHQ�]LHNHQKXLVRSQDPH�VWDQGDDUG]RUJ
�

RPVFKULMYLQJ� �'H�NRVWHQ�YRRU�HHQ�GDJ�LQ�KHW�]LHNHQKXLV��LQFOXVLHI�
�EHKDQGHOLQJ�HQ�PHGLFDWLH�

�
ZDDUGH� +IO��������

�



5DSSRUW�QU������������ SDJ�����YDQ���

EURQ� 5XWWHQ�))+��YDQ�,QHYHOG�%0��YDQ�2PPHQ�5��YDQ�+RXW�%$�
+XLMVPDQ�5�

� .RVWHQEHUHNHQLQJ�ELM�*H]RQGKHLGV]RUJRQGHU]RHN
� 5LMVZLMN�������XLWJHYHULM�-DQ�YDQ�$UNHO
� :DDUGHQ�JHFRUULJHHUG�QDDU������SULMVQLYHDX
�
� .RVWHQ�]LHNHQKXLVRSQDPH�LQWHQVLHYH�]RUJ
�

RPVFKULMYLQJ� 'H�NRVWHQ�YRRU�HHQ�RSQDPHGDJ�LQWHQVLYH�FDUH�YRRU�MRQJH
NLQGHUHQ�

�
ZDDUGH� +IO��������

�
EURQ� &27*�����

�
%LM�GH�NRVWHQ�YRRU�]LHNHQKXLVRSQDPHV�W�J�Y��SQHXPRNRNNHQ�PHQLQJLWLV�HQ�PHQLQJRNRNNHQ
PHQLQJLWLV�HQ���RI�VHSVLV�KRUHQ��DIKDQNHOLMN�YDQ�KHW�RSJHVWHOGH�EHKDQGHOSODQ��]LH�ELMODJH����GH
YROJHQGH�ZDDUGHQ�
�
� .RVWHQ�YRRU�GDJYHUSOHJLQJ�NLQGHUDUWV�VWDQGDDUG�]RUJ�
�

RPVFKULMYLQJ� 'H�NRVWHQ�GLH�JHGHFODUHHUG�ZRUGHQ�GRRU�GH�EHKDQGHOG
NLQGHUDUWV�LQGLHQ�ppQ�YDQ�]LMQ�SDWLsQWHQ�LQ�KHW�]LHNHQKXLV�OLJW�

�
ZDDUGH� +IO�����SHU�GDJ�

�
EURQ� &27*�����

�

� .RVWHQ�YRRU�GDJYHUSOHJLQJ�NLQGHUDUWV�LQWHQVLHYH�]RUJ�
�

RPVFKULMYLQJ� 'H�NRVWHQ�GLH�JHGHFODUHHUG�ZRUGHQ�GRRU�GH�EHKDQGHOG
NLQGHUDUWV�LQGLHQ�ppQ�YDQ�]LMQ�SDWLsQWHQ�LQ�KHW�]LHNHQKXLV�OLJW�

�
ZDDUGH� +IO��������SHU�GDJ�YRRU��GH�HHUVWH�YLMI�GDJHQ��GDDUQD�+IO������

SHU GDJ
�

EURQ� &27*�����
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� .RVWHQ�YRRU�MDDUNDDUW�SROLNOLQLHN�NLQGHUDUWV
�

RPVFKULMYLQJ� .RVWHQ�YRRU�SROLNOLQLVFK�EH]RHN�DDQ�NLQGHUDUWV�
�

ZDDUGH� +IO�������
�

EURQ� &27*�����
�
� .RVWHQ�YRRU��PHHEHKDQGHOHQGH�DUWVHQ�ELM�JHFRPSOLFHHUGH�SQHXPRNRNNHQ�PHQLQJLWLV�HQ

HUQVWLJH�PHQLQJRNRNNHQ�VHSVLV�
�

ZDDUGHQ� QHXURORRJ� +IO�����
� DQHVWKHVLRORRJ� +IO�����
� QHXURFKLUXUJ� +IO������
� SODVWLVFK�FKLUXUJ� +IO������
� .12�DUWV� +IO����
�

EURQ� &27*�����
� .RVWHQ�YRRU�PHQLQJRNRNNHQ�RI�SQHXPRNRNNHQ�JHULFKWH�GLDJQRVWLHN�ELM�PHQLQJRNRNNHQPHQLQJLWLV��RI�SQHXPRNRNNHQ�PHQLQJLWLV�

2PVFKULMYLQJ� 'H�NRVWHQ�YHURRU]DDNW�GRRU�VSHFLILHNH�GLDJQRVWLHN�YRRUPHQLQJRNRNNHQ�RI�SQHXPRNRNNHQ�
:DDUGH� +IO��������
%URQ� DDQQDPH�H[SHUWJURXS

� .RVWHQ�YRRU�DQWLELRWLFD�,�9�
�

RPVFKULMYLQJ� 'H�NRVWHQ�YRRU�HHQ����GDDJVH�DPR[LFLOOLQH�]LMQ�DOV�VWDQGDDUG
JHQRPHQ�YRRU�KHW�EHSDOHQ�YDQ�GH]H�NRVWHQ�

�
ZDDUGH� +IO��������

�
EURQ� )DUPDFRWKHUDSHXWLVFK�.RPSDV�����

�
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� .RVWHQ�YRRU�DDQYXOOHQGH�GLDJQRVWLHN�ELM�JHFRPSOLFHHUGH�PHQLQJLWLV
RPVFKULMYLQJ��NRVWHQ YRRU�KHW�PDNHQ�YDQ�HHQ�((*�VFDQ
ZDDUGH�� +IO������
EURQ� 'LDJQRVWLVFK�.RPSDV�����

���3DUDPHWHUZDDUGHQ�HQ�DDQQDPHV�YRRU�PHQLQJRNRNNHQ�YDFFLQ
� .RVWHQ�YDQ�KHW�PHQLQJRNRNNHQ�YDFFLQ�SHU�GRVLV�
�

RPVFKULMYLQJ� 'H�NRVWHQ�SHU�GRVLV�PHQLQJRNRNNHQ�YDFFLQ
�

ZDDUGH� +IO������
� EURQ� DDQQDPH�5,90
� 0RUWDOLWHLW�PHQLQJRNRNNHQ�PHQLQJLWLV�ELM�MRQJH�NLQGHUHQ

RPVFKULMYLQJ���KHW�SHUFHQWDJH�YDQ�KHW�DDQWDO�NLQGHUHQ��WXVVHQ���HQ���MDDU���PHW
PHQLQJRNRNNHQ�PHQLQJLWLV�GDW�RYHUOLMGW�W�J�Y��GH]H�]LHNWH�

�
ZDDUGH� ����
EURQ� OLWHUDWXXURQGHU]RHN�����������

� 0RUWDOLWHLW�PHQLQJRNRNNHQ�VHSVLV�ELM�MRQJH�NLQGHUHQ
RPVFKULMYLQJ���KHW�SHUFHQWDJH�YDQ�KHW�DDQWDO�NLQGHUHQ��WXVVHQ���HQ���MDDU���PHW

HUQVWLJH�PHQLQJRNRNNHQ�VHSVLV�GDW�RYHUOLMGW�W�J�Y��GH]H�]LHNWH�
�

ZDDUGH� ����
EURQ� DDQQDPH�H[SHUWJURXS
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� ,QFLGHQWLH�YDQ�PHQLQJRNRNNHQ�PHQLQJLWLV�ELM�NLQGHUHQ�WXVVHQ�QXO�HQ�YLHU�MDDU�
�

RPVFKULMYLQJ� GH LQFLGHQWLH�YDQ�PHQLQJRNRNNHQ�LVRODWHQ�ELM�MRQJH�NLQGHUHQ�LQ
����

�
ZDDUGH�

/HHIWLMGVFDWHJRULH� $DQWDO�&6)�LVRODWHQ�
����MDDU ���
����MDDU ���
7RWDDO� ����

EURQ� 5%0����������
�
� 6HURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�PHQLQJRNRNNHQ�YDFFLQ�
�

RPVFKULMYLQJ�� KHW�SHUFHQWDJH�YDQ�KHW�DDQWDO�JHYDOOHQ�YDQ�PHQLQJRNRNNHQ
]LHNWH�GDW�YHURRU]DDNW�ZRUGW�GRRU�VHURW\SHQ�GLH�LQ�KHW�YDFFLQ
DDQZH]LJ�]LMQ��'H]H�GHNNLQJ�JHHIW�HHQ�EHHOG�YDQ�GH�PD[LPDOH
EHVFKHUPLQJ�GLH�KHW�YDFFLQ�NDQ�JHYHQ�

�
ZDDUGH� ����

�
EURQ� DDQQDPH�5,90�YDFFLQRQWZLNNHOLQJ

�

� PD[LPDOH�EHVFKHUPLQJ�GLH�KHW�PHQLQJRNRNNHQ�YDFFLQ�ELHGW�QD�GULH�YDFFLQDWLHV
�

RPVFKULMYLQJ�GH YDFFLQZHUN]DDPKHLG�YHUPHQLJYXOGLJW�PHW�GH�VHURW\SH
VSHFLILHNH�GHNNLQJ�YDQ�KHW�YDFFLQ��+HW�YDFFLQ�ELHGW�WHJHQ��GH
VHURW\SHQ�GLH�LQ�KHW�YDFFLQ�]LWWHQ�QD�GULH�GRVHULQJHQ�YRRU����
EHVFKHUPLQJ��'H]H�VHURW\SHQ�YHURRU]DNHQ�����YDQ�KHW�WRWDOH
DDQWDO�JHYDOOHQ�YDQ�]LHNWH�ELM�NLQGHUHQ�YDQ�QXO�W�P�YLHU�MDDU�

�
ZDDUGH� �����
������ �����

�
EURQ� DDQQDPH�5,90

�
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� PD[LPDOH�EHVFKHUPLQJ�GLH�KHW�PHQLQJRNRNNHQ�YDFFLQ�ELHGW�QD�YLHU�YDFFLQDWLHV
�

RPVFKULMYLQJ� 'H�ZHUN]DDPKHLG�YHUPHQLJYXOGLJW�PHW�GH�VHURW\SH�VSHFLILHNH
GHNNLQJ�YDQ�KHW�YDFFLQ��+HW�YDFFLQ�ELHGW�WHJHQ��GH�VHURW\SHQ�GLH
LQ�KHW�YDFFLQ�]LWWHQ�QD�GULH�GRVHULQJHQ�YRRU�����EHVFKHUPLQJ�
'H]H�VHURW\SHQ�YHURRU]DNHQ�����YDQ�KHW�WRWDOH�DDQWDO�JHYDOOHQ
YDQ�]LHNWH�ELM�NLQGHUHQ�YDQ�QXO�W�P�YLHU�MDDU�

�
ZDDUGH� �����
������ �����

�
EURQ� DDQQDPH�5,90

� 3HUFHQWDJH�EOLMYHQG�OHWVHO�ELM�RYHUOHYHQGHQ�YDQ�PHQLQJRNRNNHQ�PHQLQJLWLV
RPVFKULMYLQJ� 'H�NDQV�GDW�HHQ�SDWLsQW�PHW�PHQLQJRNRNNHQ�PHQLQJLWLV�KLHU

EOLMYHQG�OHWVHO�YDQ�RQGHUYLQGW��0HHJHQRPHQ�LQ�GH�DQDO\VH�]LMQ
GRRIKHLG��ELODWHUDOH�GRRIKHLG�PHQWDOH�UHWDUGDWLH��VSDVWLFLWHLW�HQ
YHUODPPLQJ

ZDDUGH� OLFKDPHOLMNH�DIZLMNLQJHQ� ��
QHXURORJLVFKH�DIZLMNLQJHQ� ��

EURQ� DDQQDPH�H[SHUWJURXS���OLWHUDWXXURQGHU]RHN
� .RVWHQ�YRRU�JHEUXLN�YDQ�EHDGHPLQJVDSSDUDWXXU�ELM�VHSWLVFKH�VKRFN

2PVFKULMYLQJ��'H�DDQQDPH�LV�JHPDDNW�GDW�GH�KHOIW�YDQ�GH�NLQGHUHQRSJHQRPHQ�PHW�HUQVWLJH�VHSVLV���GDJHQ�EHDGHPLQJ�QRGLJ�KHHIW�
:DDUGH� +IO������YRRU�GH�HHUVWH�GDJ�'DDUQD�+IO������SHU�GDJ�
%URQ� DDQQDPH�H[SHUWJURXS

� .RVWHQ�YDQ�PHGLFDWLH�ELM�HUQVWLJH�VHSVLV�GRRU�PHQLQJRNRNNHQ
2PVFKULMYLQJ� GRRU�GH�YHUVFKHLGHQKHLG�DDQ�V\PSWRPHQ�GLH�VHSVLV�NDQYHURRU]DNHQ��YDULsUHQG�YDQ�E�Y��RUJDDQIDOHQ�WRW�KHW�DIVWHUYHQYDQ�FRPSOHWH�OHGHPDWHQ���]DO�HHQ�YHUVFKHLGHQKHLG�DDQPHGLFDWLH�JHEUXLNW�ZRUGHQ��'H]H�ULFKWNRVWHQ�LV�LQFOXVLHI�KHWJHEUXLNW�YDQ�DQWLELRWLFD�
:DDUGH� +IO��������
%URQ� DDQQDPH�H[SHUWJURXS
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� 0RUWDOLWHLW�PHQLQJRNRNNHQ�PHQLQJLWLV�ELM�MRQJH�NLQGHUHQ
RPVFKULMYLQJ���KHW�SHUFHQWDJH�YDQ�KHW�DDQWDO�NLQGHUHQ��WXVVHQ���HQ���MDDU���PHW

PHQLQJRNRNNHQ�PHQLQJLWLV�GDW�RYHUOLMGW�W�J�Y��GH]H�]LHNWH�
�

ZDDUGH� ����
EURQ� �UHIHUHQWLH�������

� 0RUWDOLWHLW�HUQVWLJH�VHSVLV�GRRU�PHQLQJRNRNNHQ�ELM�MRQJH�NLQGHUHQ
RPVFKULMYLQJ���KHW�SHUFHQWDJH�YDQ�KHW�DDQWDO�NLQGHUHQ��WXVVHQ���HQ���MDDU���PHW

PHQLQJRNRNNHQ�PHQLQJLWLV�GDW�RYHUOLMGW�W�J�Y��GH]H�]LHNWH�
�

ZDDUGH� ����
EURQ� DDQQDPH�H[SHUWJURXS

���3DUDPHWHUZDDUGHQ�HQ�DDQQDPHV�YRRU�SQHXPRNRNNHQ�YDFFLQ
� .RVWHQ�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�SHU�GRVLV�
�

RPVFKULMYLQJ� .RVWHQ�SHU�GRVLV�SQHXPRNRNNHQ�YDFFLQ
�

ZDDUGH� +IO������
�

EURQ� DDQQDPH�5,90
� 0RUWDOLWHLW�SQHXPRNRNNHQ�SQHXPRQLH
�

RPVFKULMYLQJ���KHW�SHUFHQWDJH�YDQ�KHW�DDQWDO�SHUVRQHQ�PHW�SQHXPRNRNNHQ
SQHXPRQLH�GDW�RYHUOLMGW�W�J�Y��GH]H�]LHNWH�

�
ZDDUGH� ����
EURQ� gUWTYLVW�HW�DO�

� 'HDWKV�LQ�EDFWHUHPLF�SQHXPRFRFFDO�SQHXPRQLD�
� D FRPSDULVRQ�RI�WZR�SRSXODWLRQV
� &KHVW�����������������
� %RO�3�

(SLGHPLRORJ\�RI�EDFWHULDO�PHQLQJLWLV



5DSSRUW�QU������������ SDJ�����YDQ���

DF��SURHIVFKULIW�������$¶GDP
� ,QFLGHQWLH�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�ELM�NLQGHUHQ�WXVVHQ�QXO�HQ�YLHU�MDDU�
�

RPVFKULMYLQJ� GH LQFLGHQWLH�YDQ�SQHXPRNRNNHQ�LVRODWHQ�ELM�MRQJH�NLQGHUHQ�LQ
����

�
ZDDUGH�

/HHIWLMGVFDWHJRULH� $DQWDO�&6)�LVRODWHQ�
����MDDU ���
����MDDU ���
7RWDDO� ���

EURQ� 5%0�����
�
� 0RUWDOLWHLW�SQHXPRNRNNHQ�PHQLQJLWLV
�

RPVFKULMYLQJ�� KHW�SHUFHQWDJH�YDQ�KHW�DDQWDO�SHUVRQHQ�PHW�SQHXPRNRNNHQ
PHQLQJLWLV�GDW�RYHUOLMGW�W�J�Y��GH]H�]LHNWH�

� ZDDUGH� ����
�

EURQ� R�D� %DUDII�/-
� 2XWFRPHV�RI�EDFWHULDO�PHQLQJLWLV�LQ�FKLOGUHQ�
� D PHWD�DQDO\VLV
� 3HGULDWU��,QI��'LV��-����������������
�� 0DQ���YURXZ�UDWLR�ELM�SQHXPRNRNNHQ�PHQLQJLWLV
�

RPVFKULMYLQJ� GH�LQFLGHQWLH�ELM�PDQQHQ�JHGHHOG�GRRU�GH�LQFLGHQWLH�ELM�
YURXZHQ�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�

�
ZDDUGH� ����

�
EURQ� R�D� (VNROD�-�HW�DO�

� (SLGHPLRORJ\�RI�LQYDVLYH�SQHXPRFRFFDO�LQIHFWLRQV
� LQ�FKLOGUHQ�LQ�)LQODQG
� -$0$�������������������
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� 0DQ���YURXZ�UDWLR�ELM�SQHXPRNRNNHQ�SQHXPRQLH
� RPVFKULMYLQJ� GH�LQFLGHQWLH�ELM�PDQQHQ�JHGHHOG�GRRU�GH�LQFLGHQWLH�ELM�

YURXZHQ�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV�
�

ZDDUGH� ����
�

EURQ� (VNROD�-�HW�DO�
� (SLGHPLRORJ\�RI�LQYDVLYH�SQHXPRFRFFDO�LQIHFWLRQV
� LQ�FKLOGUHQ�LQ�)LQODQG

� -$0$�������������������
� 9DFFLQ�ZHUN]DDPKHLG�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�QD�GULH�GRVHV
�

ZDDUGH������
�

EURQ� DDQQDPH�5,90
� 9DFFLQ�ZHUN]DDPKHLG�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�QD�YLHU�GRVHV
�

ZDDUGH� ����
�

EURQ� DDQQDPH�5,90
�

� 6HURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW�SQHXPRNRNNHQ�YDFFLQ�
�

RPVFKULMYLQJ�� KHW�SHUFHQWDJH�YDQ�KHW�DDQWDO�JHYDOOHQ�YDQ�SQHXPRNRNNHQ
]LHNWH�GDW�YHURRU]DDNW�ZRUGW�GRRU�VHURW\SHQ�GLH�LQ�KHW���YDOHQW
JHFRQMXJHHUGH�YDFFLQ�DDQZH]LJ�]LMQ��'H]H�GHNNLQJ�JHHIW�HHQ
EHHOG YDQ�GH�PD[LPDOH�EHVFKHUPLQJ�GLH�KHW�YDFFLQ�NDQ�JHYHQ�

�
ZDDUGH� ����
EURQ� DDQQDPH�5,90�RS�EDVLV�YDQ�5%0�FLMIHUV�

�
� PD[LPDOH�EHVFKHUPLQJ�GLH�KHW�SQHXPRNRNNHQ�YDFFLQ�ELHGW�QD�GULH�YDFFLQDWLHV
�
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RPVFKULMYLQJ�GH YDFFLQZHUN]DDPKHLG�YHUPHQLJYXOGLJW�PHW�GH�VHURW\SH
VSHFLILHNH�GHNNLQJ�YDQ�KHW�YDFFLQ��+HW�YDFFLQ�ELHGW�WHJHQ��GH
VHURW\SHQ�GLH�LQ�KHW�YDFFLQ�]LWWHQ�QD�GULH�GRVHULQJHQ�YRRU����
EHVFKHUPLQJ��'H]H�VHURW\SHQ�YHURRU]DNHQ�����YDQ�KHW�WRWDOH
DDQWDO�JHYDOOHQ�YDQ�]LHNWH�ELM�NLQGHUHQ�YDQ�QXO�W�P�YLHU�MDDU�

�
ZDDUGH� �����
������ �����

�
EURQ� 5,90��5%0

�
� PD[LPDOH�EHVFKHUPLQJ�GLH�KHW�SQHXPRNRNNHQ�YDFFLQ�ELHGW�QD�YLHU�YDFFLQDWLHV
�

RPVFKULMYLQJ� GH YDFFLQZHUN]DDPKHLG�YHUPHQLJYXOGLJW�PHW�GH�VHURW\SH
VSHFLILHNH�GHNNLQJ�YDQ�KHW�YDFFLQ��+HW�YDFFLQ�ELHGW�WHJHQ�GH
VHURW\SHQ�GLH�LQ�KHW�YDFFLQ�]LWWHQ�QD�YLHU�GRVHULQJHQ�YRRU����
EHVFKHUPLQJ��'H]H�VHURW\SHQ�YHURRU]DNHQ�����YDQ�KHW�WRWDOH
DDQWDO JHYDOOHQ�YDQ�]LHNWH�ELM�NLQGHUHQ�YDQ�QXO�W�P�YLHU�MDDU�

�
ZDDUGH� �����
������ �����

�
EURQ� 5,90��5%0

�
� 3HUFHQWDJH�EOLMYHQG�OHWVHO�ELM�RYHUOHYHQGHQ�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV

� RPVFKULMYLQJ� +HW�SHUFHQWDJH�RYHUOHYHQGHQ�GLH�RS�ODWHUH�OHHIWLMG�ODVW�KHHIW�YDQ
JHYROJHQ��VHTXHOHD��YDQ�PHQLQJLWLV��0HHJHQRPHQ�LQ�GH�DQDO\VH
]LMQ�GRRIKHLG��ELODWHUDOH�GRRIKHLG�PHQWDOH�UHWDUGDWLH��VSDVWLFLWHLW
HQ YHUODPPLQJ�

�
ZDDUGH�

�&DWHJRULH� �� YDQ�GH
RYHUOHYHQGHQ�

�$INRUWLQJ�
'RRIKHLG ����� ��GI

%LODWHUDOH�GRRIKHLG ���� ��EGI

0HQWDOH�UHWDUGDWLH ���� ��PU

6SDVWLFLWHLW ���� ��VS

(SLOHSVLH ���� ��H

EURQ� %DUUDI�/-�3HGULDWU��,QI�'LV��-�������
� .RVWHQ�ODQJH�WHUPLMQ�JHYROJHQ�YDQ�PHQLQJLWLV��YHURRU]DDNW�GRRU�GRRIKHLG�HQ�

ELODWHUDOH�GRRIKHLG���9HUGLVFRQWHHUW�PHW�GH�OHYHQVYHUZDFKWLQJ��



SDJ�����YDQ��� 5DSSRUW�QU������������

RPVFKULMYLQJ� 'H�NRVWHQ�YHURRU]DDNW�GRRU�KHW�JHEUXLN�YDQ�HHQ�KRRUWRHVWHO�HQ
MDDUOLMNV�WZHH�YLVLWHV�DDQ�HHQ�.12�DUWV�

� DINRUWLQJ� .�+

�
ZDDUGH� NRVWHQ�KRRUWRHVWHO��+IO��������

� EH]RHN�.12�DUWV����+IO������
� YHUYDQJLQJVWHUPLMQ�KRRUWRHVWHO��QD�YLMI�MDDU�
�

EURQ� &27*���DXGLRORJLVFKH�FHQWUD
�
� .RVWHQ�YHURRU]DDNW�GRRU�ODQJH�WHUPLMQ�JHYROJHQ�YDQ�SQHXPRNRNNHQ�PHQLQJLWLV

YHURRU]DDNW�GRRU�VSDVWLFLWHLW�HQ�PHQWDOH�UHWDUGDWLH�
�RPVFKULMYLQJ��'H�NRVWHQ�YHURRU]DDNW�GRRUGDW�HHQ�SDWLsQW�PHQWDDO�JHUHWDUGHHUG

RI VSDVWLVFK�LV��'H]H�NRVWHQ�EHVWDDQ�XLW�NRVWHQ�YHURRU]DDNW�GRRU
RSQDPH�LQ�YHUSOHHJWHKXLV�GHHOQDPH�VSHFLDDO�RQGHUZLMV�HQ
MDDUOLMNV�WZHH�EH]RHNHQ�DDQ�QHXURORRJ�

�
DINRUWLQJ� .PHQWDDO�I\VLHN

�
ZDDUGH� .RVWHQ�YHUSOHHJWHKXLV�� +IO������������SHU�SDWLHQW

� .RVWHQ�VSHFLDDO�RQGHUZLMV� +IO������������SHU�SDWLHQW
� .RVWHQ�EH]RHN�QHXURORRJ� +IO�������SHU�EH]RHN�
�

EURQ� 3UHYHQWLH�YDQ�FRQJHQLWDOH�V\ILOLV��(FRQRPLVFKH�HYDOXDWLH�PHW
FLMIHUV�YDQ�GH�6WUHHNODERUDWRULD�YRRU�GH�9RONVJH]RQGKHLG�
�3 *UXWHNH��0-�3RVWPD��30�*URVKHLGH��-&�-DJHU��0$(�&RQ\Q�
YDQ�6SDHQGRQFN��-*�/RHEHU�
�5,90�5DSSRUW�QU�����������

� &27*������
�
� .RVWHQ�YHURRU]DDNW�GRRU�GH�ODQJH�WHUPLMQ�JHYROJHQ�YDQ�PHQLQJLWLV��.RVWHQ�

YHURRU]DDNW�GRRU�HSLOHSVLH�
�

RPVFKULMYLQJ� .RVWHQ�YHURRU]DDNW�GRRUGDW�SDWLsQW�YRRU�GH�UHVW�YDQ�KHW�OHYHQ
DQWL�HSLOHSWLFD�]DO�PRHWHQ�LQQHPHQ�HQ�WZHH�PDDO�SHU�MDDU�HHQ
EH]RHN�DI�]DO�PRHWHQ�OHJJHQ�DDQ�GH�QHXURORRJ��$OV�PLGGHO�RP
GH NRVWHQ�YDQ�PHGLFDWLH�WH�EHSDOHQ�LV�JHNR]HQ�YRRU�OHYHQVODQJ
FDUEDPD]HSLQH��'LW�LV�HHQ�JRHGNRRS�HQ�YHHOJHEUXLNW�PLGGHO�ELM
HSLOHSVLH�

�
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ZDDUGH� .RVWHQ�PHGLFDWLH�� ��+IO��������SHU�PDDQG
� .RVWHQ�EH]RHN�DDQ�QHXURORRJ��+IO��������SHU�NHHU
�

EURQ� &27*���IDUPDFRWKHUDSHXWLVFK�NRPSDV�����

� .RVWHQ�]LHNHQKXLVRSQDPH�GRRU�SQHXPRNRNNHQ�SQHXPRQLH�
�

RPVFKULMYLQJ� 'H�NRVWHQ�YRRU�HHQ�GDJ�]LHNHQKXLVRSQDPH�YHURRU]DDNW�GRRU
SQHXPRQLH��(U�LV�YRRU�JHNR]HQ�RP�KLHU�HHQ�JHPLGGHOGH�NRVWHQ
WH JHEUXLNHQ�DDQJH]LHQ�HU�YHUGHU�JHHQ�JHJHYHQV�]LMQ�RPWUHQW
KHW�]RUJJHEUXLN�YDQ�GH]H�JURHS��'H]H�NRVWHQ�LV�WRW�VWDQG
JHNRPHQ�GRRU�GH�WRWDOH�XLWJDYHQ�LQ�GH�]LHNHQKXLVVHFWRU�LQ�����
WH GHOHQ�GRRU�KHW�DDQWDO�YHUSOHHJGDJHQ�YDQ�GDW�MDDU�

�
ZDDUGH� +IO��������

�
EURQ� )LQDQFLHHO�RYHU]LFKW�]RUJ��)2=������

���3DUDPHWHUZDDUGHQ�YRRU�SQHXPRNRNNHQ�RWLWLV�PHGLD
� 9DFFLQ�ZHUN]DDPKHLG�HQ�VHURW\SH�VSHFLILHNH�GHNNLQJ�YDQ�KHW���±YDOHQWH�SQHXPRNRNNHQ

YDFFLQ�WHJHQ�RWLWLV�PHGLD�QD�YLHU�YDFFLQDWLHV�
:DDUGH��YDFFLQZHUN]DDPKHLG�����

� 6HURW\SH�VSHFLILHNH�GHNNLQJ�����
%URQ�� ������

� .RVWHQ�KXLVDUWV�FRQVXOW
2PVFKULMYLQJ� *HVFKDW�LV�GDW�����YDQ�GH�JHYDOOHQ�YDQ�SQHXPRNRNNHQ�RWLWLV

PHGLD�OHLGW�WRW���KXLVDUWV�FRQVXOW�
:DDUGH� +IO������

� %URQ� 5XWWHQ�))+��YDQ�,QHYHOG�%0��YDQ�2PPHQ�5��YDQ�+RXW�%$�
+XLMVPDQ�5�

� .RVWHQEHUHNHQLQJ�ELM�*H]RQGKHLGV]RUJRQGHU]RHN
� 5LMVZLMN�������XLWJHYHULM�-DQ�YDQ�$UNHO

:DDUGHQ�JHFRUULJHHUG�QDDU������SULMVQLYHDX
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� .RVWHQ�.12�DUWV
2PVFKULMYLQJ� 'H�DDQQDPH�LV�JHPDDNW�GDW����YDQ�GH�JHYDOOHQ�YDQ

SQHXPRNRNNHQ�RWLWLV�PHGLD�HHQ�.12�DUWV�FRQVXOW�EHKRHIW�
:DDUGH� +IO������
%URQ�� &27*�����

� .RVWHQ�DQWLELRWLFD�NXXU�QD�RWLWLV�PHGLD�LQIHFWLH
2PVFKULMYLQJ��&LUFD�����YDQ�GH�NLQGHUHQ�PHW�RWLWLV�PHGLD�EHKRHIW�WKHUDSLH

PHW DPR[LFLOOLQH�
:DDUGH� +IO������
%URQ� )DUPDFRWKHUDSHXWLVFK�.RPSDV

� .RVWHQ�WURPPHOYOLHVEXLVMHV�
2PVFKULMYLQJ� 'H�NRVWHQ�YHURRU]DDNW�GRRUGDW�NLQGHUHQ�PHW�RWLWLV�PHGLD

WURPPHOYOLHVEXLVMHV�JHwPSODQWHHUG�NULMJHQ���1DDU�VFKDWWLQJ����
YDQ�GH�NLQGHUHQ�GLH�PHW�RWLWLV�PHGLD�ELM�GH�.12�DUWV�NRPW
NULMJW�EXLVMHV�JHwPSODQWHHUG�'H�DDQQDPH�LV�JHPDDNW�GDW�KHW�LQ
����YDQ�GH�JHYDOOHQ�HHQ�HQNHO]LMGLJ�LPSODQWDDW�EHWUHIW�HQ�LQ
����YDQ�GH�JHYDOOHQ�GXEEHO]LMGLJ�

:DDUGH� +IO��������SHU�WURPPHOYOLHVEXLVMH
+IO�������YRRU�DQHVWKHVLRORRJ�

%URQ� &27*�����
� .RVWHQ�27&�SDUDFHWDPRO�PHGLFDWLH�

2PVFKULMYLQJ��'H�NRVWHQ�YHURRU]DDNW�GRRUGDW�HHQ�NLQG�PHW�RWLWLV�PHGLD
SDUDFHWDPRO�VXSSRVLWRULD�JHEUXLNW��*HVFKDW�LV�GDW�����YDQ�GH
NLQGHUHQ�PHW�RWLWLV�PHGLD���SDUDFHWDPRO�VXSS������PJ��JHEUXLNW�

:DDUGH� +IO������
%URQ� )DUPDFRWKHUDSHXWLVFK�.RPSDV
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%LMODJH����.RVWHQEHUHNHQLQJHQ

,Q�GH]H�ELMODJH�ZRUGHQ�GH�IRUPXOHV�EHKRUHQGH�ELM�GH�NRVWHQEHUHNHQLQJHQ�YHUGHU�XLWJHZHUNW�
'H�ZDDUGHQ�YRRU�GH�YHUVFKLOOHQGH�SDUDPHWHUV�]LMQ�JHJHYHQ�LQ�ELMODJH���
.RVWHQ�GRRU�SUHYHQWLH�
.RVWHQ�YHURRU]DDNW�GRRU�SUHYHQWLH�]LMQ�RQGHU�WH�YHUGHOHQ�LQ�GH�YROJHQGH�FDWHJRULHsQ�
$DQVFKDI�YDFFLQ .YDFFLQ

3URPRWLHFDPSDJQH .SURPR

7RHGLHQLQJ�YDFFLQ .YW

%LMZHUNLQJHQ .EZ

'H�WRWDOH�NRVWHQ�YRRU�SUHYHQWLH�NXQQHQ�DOV�YROJW�XLWJHGUXNW�ZRUGHQ�
.SUHY�� . YDFFLQ� . SURPR� . YW� . EZ

'H]H�NRVWHQ�]LMQ�DIKDQNHOLMN�YDQ�KHW�DDQWDO�SHUVRQHQ�GDW�JHYDFFLQHHUG�ZRUGW��=R�]LMQ�GH
NRVWHQ�YDQ�GH�DDQVFKDI�UHVSHFWLHYHOLMN�GH�WRHGLHQLQJ�YDQ�KHW�YDFFLQ�
. YDFFLQ� �1�Y�
�N�YDFFLQ
. YW�  ��1�Y 
 N�YW
'H�NRVWHQ�YRRU�ELMZHUNLQJHQ�]LMQ��DDQQDPH���������SDWLsQWHQ�KHHIW�ELMZHUNLQJ�HQ�EH]RHNW
KXLVDUWV��
. EZ� 1�Y 
 .�K 
 �����
%HUHNHQLQJ�YDQ�GH�]LHNWHJHERQGHQ�NRVWHQ�YDQ�LQYDVLHYH�SQHXPRNRNNHQ�LQIHFWLHV�
'H�NRVWHQ�YDQ�]LHNWH�YHURRU]DDNW�GRRU�SQHXPRNRNNHQ�LQIHFWLHV�NXQQHQ�RQGHUYHUGHHOG
ZRUGHQ LQ�NRVWHQ�GRRU�PHQLQJLWLV�HQ�NRVWHQ�GRRU�LQYDVLHYH�SQHXPRQLH��%HLGH�]LHNWHEHHOGHQ
ZRUGHQ YHUVFKLOOHQGH�EHKDQGHOG��'H�YHUVFKLOOHQGH�EHKDQGHOLQJHQ�ZRUGHQ�KLHURQGHU
ZHHUJHJHYHQ�
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1LHW�JHFRPSOLFHHUGH�SQHXPRNRNNHQ�PHQLQJLWLV�
6RRUW�YHUULFKWLQJ� $DQWDO�PDDO�

'DJYHUSOHJLQJ ���GDJHQ
,QIXXV�DDQEUHQJHQ �
=LHNHQKXLVRSQDPH�VWDQGDDUG�]RUJ ��GDJHQ
/LJGDJ�WDULHI�NLQGHUDUWV�,�&� �
/LJGDJ�WDULHI�NLQGHUDUWV ��
&RQVXOW�KXLVDUWV �
&RQVXOW�NLQGHUDUWV �
$QWLELRWLFD�,9 .XXU����GDJHQ
3ROLNOLQLVFKH�IROORZXS �
3DUHQWHUDOH�YRHGLQJ =LH�ELMODJH��
*HFRPSOLFHHUGH�SQHXPRNRNNHQ�PHQLQJLWLV�

6RRUW�YHUULFKWLQJ� $DQWDO�PDDO�
&RQVXOW�KXLVDUWV ��NHHU
=LHNHQKXLVRSQDPH�LQWHQVLYH�FDUH ��
=LHNHQKXLVRSQDPH�VWDQGDDUG�]RUJ �
,QIXXV�DDQEUHQJHQ ��NHHU
$QWLELRWLFD�,9 .XXU�YDQ����GDJHQ
7DULHI�NLQGHUDUWV�OLJGDJ�,�& ��
7DULHI�NLQGHUDUWV�OLJGDJ�VWDQGDDUG �
7DULHYHQ�PHHEHKDQGHOHQGH�VSHFLDOLVWHQ�
1HXURORRJ �
$QHVWKHVLRORRJ �
1HXURFKLUXJ �
3ODVWLVFK�FKLUXUJ �
%HDGHPLQJ ����YDQ�GH�JHYDOOHQ
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