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5LIDWXO� ,VWLTRPDK��1,0��������������³7UDGLVL�3HUHPSXDQ�0HPLQDQJ�/DNL�ODNL�
'DODP� 3HUVSHNWLI� µ8UI GDQ� 0XEDGDODK �6WXGL� .DVXV� GL� 'HVD� .DPXODQ�
.HFDPDWDQ� 'XUHQDQ� .DEXSDWHQ� 7UHQJJDOHN�´�� 3URJUDP� 6WXGL� +XNXP�
.HOXDUJD� ,VODP�� -XUXVDQ� 6\DULDK�� )DNXOWDV� 6\DULDK� GDQ� ,OPX� +XNXP��
8QLYHUVLWDV� ,VODP� 1HJHUL� 6D\\LG� $OL� 5DKPDWXOODK� 7XOXQJDJXQJ��
3HPELPELQJ��'U��5RKPDZDWL��0�$�

.DWD�.XQFL��µ8UI��0XEDGDODK��7UDGLVL�3HUHPSXDQ�0HPLQDQJ�/DNL�ODNL�

6DODK� VDWX� SHUDQ� DJDPD� ,VODP� GDODP� PHPEHULNDQ� KXNXP� WHUKDGDS� DGDW�
LVWLDGDW�WUDGLVL�DGDODK�GHQJDQ�PHQJJXQDNDQ�µXUI GDQ�PXEDGDODK��µ8UI PHUXSDNDQ�
NHELDVDDQ� \DQJ� GLODNVDQDNDQ� ROHK� PDV\DUDNDW� GDQ� WLGDN� EHUEHQWXUDQ� GHQJDQ�
V\DULDW�� VHKLQJJD� EHUDJDP� WUDGLVL� PDVLK� VHULQJ� GLODNXNDQ� VDPSDL� VDDW� LQL��
0XEDGDODK \DQJ� PHUXSDNDQ� VHEXDK� NRQVHS� VDOLQJ� SDKDP� GDODP� EHUKXEXQJDQ�
\DQJ� PHPHJDQJ� SULQVLS� VDOLQJ� DWDX� NHVDOLQJDQ� \DLWX� VDOLQJ� PHQJJDQWL�� VDOLQJ�
PHQJXEDK�� DWDX� VDOLQJ� PHQXNDU� VDWX� VDPD� ODLQ�� 7UDGLVL� NKLWEDK� GDUL� SLKDN�
SHUHPSXDQ� PHUXSDNDQ� WUDGLVL� ZDULVDQ� OHOXKXU� \DQJ� PDVLK� GLMDODQNDQ� ROHK�
PDV\DUDNDW� 'HVD� .DPXODQ� .HFDPDWDQ� 'XUHQDQ� .DEXSDWHQ� 7UHQJJDOHN�� 6DODK�
VDWX�XQVXU�\DQJ�WHUNDQGXQJ�GDODP�WUDGLVL�LQL�DGDODK�VHEDJDL�EHQWXN�NHWDDWDQ�FDORQ�
LVWUL� WHUKDGDS� FDORQ� VXDPL�� 3HQXOLV� PHQJDPELO� WHPD� LQL� GLODWDUEHODNDQJL� ROHK�
DQJJDSDQ�PDV\DUDNDW� EDKZD� SHODNVDQDDQ� NKLWEDK� GDUL� SLKDN� SHUHPSXDQ� DGDODK�
VHVXDWX�KDO�\DQJ�EHUQLODL�V\DNUDO��

8QWXN� PHQMDEDUNDQ� SHUPDVDODKDQ� GL� DWDV�� SHQXOLV� PHUXPXVNDQ� PDVDODK�
SHQHOLWLDQ�\DNQL�����%DJDLPDQD�SUDNWLN� WUDGLVL�SHUHPSXDQ�PHPLQDQJ� ODNL�ODNL�GL�
'HVD�.DPXODQ�.HFDPDWDQ�'XUHQDQ�.DEXSDWHQ�7UHQJJDOHN"�����%DJDLPDQD�QLODL�
QLODL� WUDGLVL� WUDGLVL� SHUHPSXDQ�PHPLQDQJ� ODNL�ODNL� GL�'HVD�.DPXODQ�.HFDPDWDQ�
'XUHQDQ�.DEXSDWHQ�7UHQJJDOHN"��GDQ����%DJDLPDQD�WUDGLVL�SHUHPSXDQ�PHPLQDQJ�
ODNL�ODNL� GL� 'HVD� .DPXODQ� .HFDPDWDQ� 'XUHQDQ� .DEXSDWHQ� 7UHQJJDOHN� GLWLQMDX�
GDUL�SHUVSHNWLI�µXUI�GDQ�PXEDGDODK"��

$GDSXQ� MHQLV� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� ROHK� SHQXOLV� LDODK� SHQHOLWLDQ�
ODSDQJDQ� GHQJDQ� PHQJJXQDNDQ� PHWRGH� SHQHOLWLDQ� NXDOLWDWLI�� 7HNQLN� SHQHOLWLDQ�
\DQJ� GLJXQDNDQ� SHQHOLWL� \DNQL� PHQJJXQDNDQ� WHNQLN� ZDZDQFDUD�� REVHUYDVL� GDQ�
GRNXPHQWDVL�

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDSDW� GLDPELO� NHVLPSXODQ� \DNQL� ��� 7UDGLVL�
SHUHPSXDQ�PHPLQDQJ�ODNL�ODNL�GL�'HVD�.DPXODQ�.HFDPDWDQ�'XUHQDQ�.DEXSDWHQ�
7UHQJJDOHN�VXDWX�WUDGLVL�DWDX�SHULODNX�\DQJ�WHUEDQJXQ�ROHK�NHELDVDDQ�PDV\DUDNDW�
WHUGDKXOX� GDQ� WHODK WHUGRNWULQ� ROHK� SLNLUDQ�PDV\DUDNDW� XQWXN�PHODNXNDQ� WUDGLVL�
WHUVHEXW�VHFDUD�WXUXQ�PHQXUXQ�GDQ�EHUIXQJVL�VHEDJDL�SHGRPDQ�\DQJ�WHODK�GLSDWXKL�
ROHK�PDV\DUDNDW�GL�'HVD�.DPXODQ��7UDGLVL�WHUVHEXW�GLODNXNDQ�ROHK�SLKDN�ZDOL�GDUL�
SHUHPSXDQ�GHQJDQ�PHQGDWDQJL�NHGLDPDQ�SLKDN�ODNL�ODNL�GHQJDQ�PHPEDZD�EDKDQ�
PDNDQDQ� PHQWDK� PDXSXQ� PDNDQDQ� \DQJ� VXGDK� PDWDQJ� GDQ� MDGDK PHQMDGL�
PDNDQDQ� \DQJ� ZDMLE� DGD� SDGD� SRVHV� WHUVHEXW�� ��� 1LODL�QLODL� WUDGLVL� SHUHPSXDQ�
PHPLQDQJ� ODNL�ODNL� GL� DQWDUDQ\D�� D� PHQJDQJNDW� GHUDMDW� GDQ� KDUJD� GLUL� VHRUDQJ�
SHUHPSXDQ�� E�� SHUVDPDDQ� KDN� DQWDUD� ODNL�ODNL� GDQ� SHUHPSXDQ� GLPDQD� SLKDN�
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SHUHPSXDQ� MXJD� PHPLOLNL� KDN� GDQ� NHPDPSXDQ� \DQJ� VDPD� GDODP� KDO� PHPLOLK�
SDVDQJDQ� KLGXS�� F�� PHPEHUL� DSUHVLDVL� WHUKDGDS� SLKDN� ODNL�ODNL� NDUHQD� VHWHODK�
WHUMDGL� SHUQLNDKDQ� VHRUDQJ� ODNL�ODNL� PHPLOLNL� WDQJJXQJ� MDZDE� \DQJ� EHVDU� EDJL�
NHOXDUJD�EXNDQ�KDQ\D�GL�GXQLD�WDSL�MXJD�GL�DNKLUDW�����'LWLQMDX�GDUL�SHUVSHNLI�µXUI�
WUDGLVL� SHPLQDQJDQ� SHUHPSXDQ� \DQJ� GLODNXNDQ� GL� 'HVD� .DPXODQ� .HFDPDWDQ�
'XUHQDQ� .DEXSDWHQ� 7UHQJJDOHN� WHUPDVXN� NH� GDODPµXUI� µDPDOL� .HPXGLDQ� MLND�
GLWLQMDX� GDUL� VHJL� OXDV� SHPDNDLDQQ\D� WUDGLVL� SHPLQDQJDQ� SHUHPSXDQ� \DQJ�
GLODNVDQDNDQ� GL� 'HVD� .DPXODQ� WHUPDVXN� NHGDODP� µXUI� NKDV�� .HPXGLDQ� MLND�
GLWLQMDX� GDUL� VHJL� SHQHULPDDQ� V\DUD¶� WHUPDVXN� GDODPµXUI� VDKLK��$GDSXQ� GLWLQMDX�
GDUL� SHUVSHNWLI�PXEDGDODK�� SHPLQDQJDQ� �NKLWEDK�� \DQJ� GLODNXNDQ� ROHK� VHRUDQJ�
SHUHPSXDQ�NHSDGD�ODNL�ODNL�EXNDQ�PHUXSDNDQ�VXDWX�KDO�\DQJ�VDODK�DWDXSXQ�DQHK�
XQWXN� GLODNXNDQ�� PHQLOLN� GDUL� TLUD¶DK� PXEDGDODK� EDKZD� ³ODNL�ODNL� GDQ�
SHUHPSXDQ� VHWDUD� GDODP� NRQWHNV� VRVLDO´�� 'DUL� SHQJHUWLDQ� WHUVHEXW� PHQ\DWDNDQ�
EDKZD� WHUGDSDW� NHVHWDUDDQ� DQWDUD� ODNL�ODNL� GDQ� SHUHPSXDQ� VHKLQJJD� GDODP�
PHQJDZDOL�SHPLQDQJDQ�EDLN�ODNL�ODNL�PDXSXQ�SHUHPSXDQ�VHPXDQ\D�VDPD�
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5LIDWXO� ,VWLTRPDK�� 1,0�� ������������ ³7KH� 7UDGLWLRQ� RI�:RPHQ� 3URSRVLQJ� WR�
0HQ� LQ� WKH� 3HUVSHFWLYH� RI� 
8UI� DQG� 0XELODK� �&DVH� 6WXG\� LQ� .DPXODQ�
9LOODJH�� 'XUHQDQ� 'LVWULFW�� 7UHQJJDOHN� 5HJHQF\�´�� ,VODPLF� )DPLO\� /DZ�
6WXG\�3URJUDP��'HSDUWPHQW�RI�6KDULD��)DFXOW\� RI�6KDULD� DQG�/DZ��6D\\LG�
$OL� 5DKPDWXOODK� 6WDWH� ,VODPLF� 8QLYHUVLW\� 7XOXQJDJXQJ�� $GYLVRU�� 'U��
5RKPDZDWL��0�$�

.H\ZRUGV��
8UI��0XELODK��WKH�7UDGLWLRQ�RI�:RPHQ�3URSRVLQJ�WR�0HQ�

2QH�RI�WKH�UROHV�RI�WKH�,VODPLF�UHOLJLRQ�LQ�JLYLQJ�ODZ�WR�FXVWRPV�WUDGLWLRQV�LV�
WR�XVH�
XUI�DQG�PXELODK��
8UI�LV�D�FXVWRP�WKDW�LV�FDUULHG�RXW�E\�WKH�FRPPXQLW\�DQG�
GRHV�QRW�FRQIOLFW�ZLWK�WKH�6KDUL
D��VR�WKDW�YDULRXV�WUDGLWLRQV�DUH�VWLOO�RIWHQ�FDUULHG�
RXW�WRGD\��0XE�LV�D�FRQFHSW�RI�PXWXDO�XQGHUVWDQGLQJ�LQ�D�UHODWLRQVKLS�WKDW�DGKHUHV�
WR� WKH� SULQFLSOH� RI� PXWXDO� RU� LQWHUUHODWLRQVKLS�� WKDW� LV�� UHSODFLQJ�� FKDQJLQJ�� RU�
H[FKDQJLQJ� RQH� DQRWKHU�� 7KH� VHUPRQ� WUDGLWLRQ� IURP� WKH� ZRPHQ
V� VLGH� LV� DQ�
DQFHVWUDO� WUDGLWLRQ� WKDW� LV� VWLOO� FDUULHG� RXW� E\� WKH� SHRSOH� RI� .DPXODQ� 9LOODJH��
'XUHQDQ� 'LVWULFW�� 7UHQJJDOHN� 5HJHQF\�� 2QH� RI� WKH� HOHPHQWV� FRQWDLQHG� LQ� WKLV�
WUDGLWLRQ� LV� DV� D� IRUP� RI� REHGLHQFH� RI� WKH� SURVSHFWLYH� ZLIH� WR� WKH� SURVSHFWLYH�
KXVEDQG�� 7KH� DXWKRU� WDNHV� WKLV� WKHPH� DJDLQVW� WKH� EDFNJURXQG� RI� WKH� SHRSOH
V�
RSLQLRQ�WKDW�WKH�LPSOHPHQWDWLRQ�RI�NKLWEDK�E\�ZRPHQ�LV�VRPHWKLQJ�WKDW�KDV�VDFUHG�
YDOXH�

7R�GHVFULEH�WKH�SUREOHPV�DERYH��WKH�DXWKRUV�IRUPXODWH�WKH�UHVHDUFK�SUREOHP�
QDPHO\�� ��� +RZ� LV� WKH� SUDFWLFH� RI� WUDGLWLRQDO� ZRPHQ� SURSRVLQJ� WR� PHQ� LQ�
.DPXODQ� 9LOODJH�� 'XUHQDQ� 'LVWULFW�� 7UHQJJDOHN� 5HJHQF\"�� ��� :KDW� DUH� WKH�
WUDGLWLRQDO� YDOXHV� RI� ZRPHQ� SURSRVLQJ� WR� PHQ� LQ� .DPXODQ� 9LOODJH�� 'XUHQDQ�
'LVWULFW��5HJHQF\"�7UHQJJDOHN"��DQG����+RZ�LV�WKH�WUDGLWLRQ�RI�ZRPHQ�SURSRVLQJ�
WR� PHQ� LQ� .DPXODQ� 9LOODJH�� 'XUHQDQ� 'LVWULFW�� 7UHQJJDOHN� 5HJHQF\� IURP� WKH�
SHUVSHFWLYH�RI�
XUI�DQG�PXEODK"
�

7KH� W\SH�RI� UHVHDUFK�XVHG�E\� WKH� DXWKRU� LV� ILHOG� UHVHDUFK�XVLQJ�TXDOLWDWLYH�
UHVHDUFK�PHWKRGV��7KH�UHVHDUFK�WHFKQLTXH�XVHG�E\�UHVHDUFKHUV�LV�XVLQJ�LQWHUYLHZ�
WHFKQLTXHV��REVHUYDWLRQ�DQG�GRFXPHQWDWLRQ�

%DVHG�RQ�WKH�UHVXOWV�RI�WKH�UHVHDUFK��LW�FDQ�EH�FRQFOXGHG�WKDW����7KH�WUDGLWLRQ�
RI�ZRPHQ� SURSRVLQJ� WR�PHQ� LQ�.DPXODQ�9LOODJH��'XUHQDQ�'LVWULFW�� 7UHQJJDOHN�
5HJHQF\� LV� D� WUDGLWLRQ� RU� EHKDYLRU� WKDW� ZDV� EXLOW� E\� WKH� KDELWV� RI� WKH� SUHYLRXV�
FRPPXQLW\�DQG�KDV�EHHQ�LQGRFWULQDWHG�E\�WKH�PLQGV�RI�WKH�SHRSOH�WR�FDUU\�RXW�WKLV�
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WUDGLWLRQ� IURP� JHQHUDWLRQ� WR� JHQHUDWLRQ� DQG� IXQFWLRQ� DV� D� JXLGH�ZKLFK� KDV� EHHQ�
REH\HG� E\� WKH� SHRSOH� LQ� .DPXODQ� 9LOODJH�� 7KLV� WUDGLWLRQ� LV� FDUULHG� RXW� E\� WKH�
JXDUGLDQ�RI� WKH�ZRPDQ�E\�YLVLWLQJ� WKH� UHVLGHQFH�RI� WKH�PDOH�SDUW\�EULQJLQJ� UDZ�
DQG�FRRNHG�IRRG�DQG�MDGDK�LV�D�PDQGDWRU\�IRRG�IRU� WKH�SRVHV�����7KH� WUDGLWLRQDO�
YDOXHV� RI�ZRPHQ�SURSRVLQJ� WR�PHQ� LQFOXGH�� D�� HOHYDWLQJ� D�ZRPDQ
V� GHJUHH� DQG�
VHOI�HVWHHP��E��HTXDO�ULJKWV�EHWZHHQ�PHQ�DQG�ZRPHQ�ZKHUH�ZRPHQ�DOVR�KDYH�WKH�
VDPH�ULJKWV�DQG�DELOLWLHV�LQ�WHUPV�RI�FKRRVLQJ�D�OLIH�SDUWQHU��F��JLYH�DSSUHFLDWLRQ�WR�
WKH�PDQ�EHFDXVH�DIWHU�PDUULDJH�D�PDQ�KDV�D�ELJ�UHVSRQVLELOLW\�IRU�WKH�IDPLO\�QRW�
RQO\� LQ� WKLV� ZRUOG� EXW� DOVR� LQ� WKH� KHUHDIWHU�� ��� )URP� DQ� 
XUI
� SHUVSHFWLYH�� WKH�
WUDGLWLRQ�RI�SURSRVLQJ�ZRPHQ�ZKLFK�ZDV�FDUULHG�RXW�LQ�.DPXODQ�9LOODJH��'XUHQDQ�
'LVWULFW��7UHQJJDOHN 5HJHQF\�LV�LQFOXGHG�LQ� 
XUI
�DPDOL��7KHQ��LI�YLHZHG�IURP�WKH�
SHUVSHFWLYH�RI�LWV�ZLGHVSUHDG�XVH��WKH�WUDGLWLRQ�RI�SURSRVLQJ�ZRPHQ�FDUULHG�RXW�LQ�
.DPXODQ�9LOODJH�LV�LQFOXGHG�LQ�
XUI�DO�NKDV��7KHQ�LI�YLHZHG�IURP�WKH�SRLQW�RI�YLHZ�
RI� DFFHSWDQFH� RI� V\DUD
� LW� LV� LQFOXGHG� LQ� 
XUI� DV�VKDKLK�� 0HDQZKLOH�� IURP� WKH�
SHUVSHFWLYH�RI�PXELODK��WKH�SURSRVDO��NKLWEDK��PDGH�E\�D�ZRPDQ�WR�D�PDQ�LV�QRW�
VRPHWKLQJ� WKDW� LV�ZURQJ� RU� VWUDQJH� WR� GR�� MXGJLQJ� IURP� WKH� TLUD
DK�PXE� LV� WKDW�
�PHQ�DQG�ZRPHQ�DUH�HTXDO�LQ�D�VRFLDO�FRQWH[W���)URP�WKLV�XQGHUVWDQGLQJ�LW�VWDWHV�
WKDW�WKHUH�LV�HTXDOLW\�EHWZHHQ�PHQ�DQG�ZRPHQ�VR�WKDW�LQ�LQLWLDWLQJ�D�SURSRVDO�ERWK�
PHQ�DQG�ZRPHQ�DUH�DOO�WKH�VDPH�
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