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6WXG\�RI�6HDEHG�,GHQWLILFDWLRQ�RQ�6XEPDULQH�3LSHOLQH�'HWHFWLRQ��&DVH�
6WXG\�RI�3HUWDPLQD�%DOLNSDSDQ�6XEPDULQH�3LSHOLQH�

$OLQ�$ELPDQ\X���'\DQ�3ULPDQD�6���-DQMDQ�5HFKDU�

� 6OJWFSTJUBT�/FHFSJ�+BLBSUB�+M��3BXBNBOHVO�.VLB�+BLBSUB�5JNVS������
� 1VTBU�)JESP�0TFBOPHSBGJ�5/*�"OHLBUBO�-BVU�+M��1BOUBJ�,VUB�7�/P���"ODPM�5JNVS�+BLVU

&NBJM��DOR\VLXVDOLQ#JPDLO�FRP

'LWHULPD������������������'LVHWXMXL�������������

$%675$.

3DGD� WDQJJDO� ���0DUHW� ����� WHODK� WHUMDGL� SHQFHPDUDQ� ODXW� \DQJ� GLDNLEDWNDQ� ROHK� WXPSDKQ\D�PLQ\DN� EXPL� GL
SHUDLUDQ�%DOLNSDSDQ��+DVLO�VXUYHL�GLWHPXNDQ�EDKZD�WXPSDKDQ�PLQ\DN�GL�SHUDLUDQ�WHUVHEXW�WHUMDGL�NDUHQD�SDWDKQ\D�SLSD
EDZDK� ODXW�PLOLN�3HUWDPLQD��'DODP� XSD\D� LGHQWLILNDVL� SLSD� WHUVHEXW�� GLJXQDNDQ� �� SHUDODWDQ� VXUYHL� EDZDK� ODXW� \DNQL
0XOWLEHDP�HFKRVXQGHU��0%(6���6LGH�6FDQ�6RQDU��666��GDQ�0DJQHWRPHWHU��3HUDODWDQ�VXUYHL�\DQJ�GLJXQDNDQ��EHUEHGD
SDGD�WDKDS�DNXVLVL�PDXSXQ�WDKDS�DQDOLVLV�GDODP�PHPSHUROHK�LQIRUPDVL�\DQJ�DNDQ�GLVDMLNDQ��ROHK�NDUHQD�LWX��GLSHUOXNDQ
PHWRGH�VHUWD�DQDOLVLV�WHUWHQWX�XQWXN�PHPSHUFHSDW�LGHQWLILNDVL�VXDWX�REMHN�GLEDZDK�ODXW��6HODLQ�PHQ\HGLDNDQ�LQIRUPDVL
EDWLPHWUL��0%(6�PHPLOLNL� ILWXU� LQIRUPDVL� KDPEXU� EDOLN� �EDFNVFDWWHU�� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�PHPSHUROHK� QLODL
LQWHQVLWDV�DNXVWLN�\DQJ�GDSDW�GLJXQDNDQ�XQWXN�PHQJLGHQWLILNDVL�MHQLV�VHGLPHQ��VXEVWUDW�GDVDU�ODXW��GDQ�REMHN�GDVDU�ODXW
ODLQ�EHUGDVDUNDQ�WLQJNDWDQ�QLODL�LQWHQVLWDV�DNXVWLN��'HQJDQ�QLODL�LQWHQVLWDV�DNXVWLN�WHUVHEXW�VXDWX�REMHN�EDZDK�ODXW�GDSDW
VHJHUD�GLLGHQWLILNDVL�GL�ODSDQJDQ��+DVLO�LGHQWLILNDVL�GHQJDQ�QLODL�LQWHQVLWDV�DNXVWLN�GL�DUHD�SHUDLUDQ�%DOLNSDSDQ�GLSHUROHK
PDWHULDO�SLSD�EDZDK�ODXW�PHPLOLNL�LQWHQVLWDV�DNXVWLN�VHEHVDU������G%�GDQ�VHGLPHQVL�EHUXSD�/DQDX�VHGDQJ��0HGLXP�6LOW�
GDQ�3DVLU�VDQJDW�KDOXV��9HU\�)LQH�6DQG��
.DWD�NXQFL��0XOWLEHDP�(FKRVXQGHU��%DFNVFDWWHU��,QWHQVLWDV�DNXVWLN��6HGLPHQ

$%675$&7

2Q�0DUFK���VW������KDV�EHHQ�VHD�SROOXWLRQ�FDXVHG�E\�RLO�VSLOO�LQ�WKH�%DOLNSDSDQ�ZDWHUV��7KH�VXUYH\�IRXQG�RLO�VSLOO
FDXVHG� E\� EURNHQ� IUDJPHQW� RI� WKH�3HUWDPLQD� RLO� SLSHOLQH�� ,Q� WKH� HIIRUW� WR� LGHQWLI\� WKH� SLSHOLQH�� �� XQGHUZDWHU� VXUYH\
HTXLSPHQWV�ZDV�XVHG��WKDW�DUH�PXOWLEHDP�HFKRVRXQGHU��0%(6���VLGH�VFDQ�VRQDU��666��DQG�PDJQHWRPHWHU�WR�GHWHFW�WKH
SLSHOLQH�EHORZ�WKH�VXUIDFH��DQG�REWDLQ�LQIRUPDWLRQ�DQG�GDWD�UHJDUGLQJ�VXEPDULQH�SLSHOLQH��7KH�VXUYH\�HTXLSPHQWV�XVHG
ZHUH�GLIIHUHQW�LQ�DFTXLVLWLRQ�SURFHVV�DQG�DQDO\VLV�VWDJH�LQ�REWDLQLQJ�WKH�LQIRUPDWLRQ�WR�EH�SUHVHQWHG��7KHUHIRUH��FHUWDLQ
PHWKRGV�DQG�DQDO\]HV�DUH�QHHGHG�LQ�RUGHU�WR�DFFHOHUDWH�LGHQWLILFDWLRQ�RI�REMHFWV�XQGHU�WKH�VHD��%HVLGH�JLYLQJ�EDWK\PHWULF
GDWD��0%(6�SURYLGHV�EDFNVFDWWHU� LQIRUPDWLRQ�WKDW�FDQ�EH�XVHG�WR�REWDLQ�DFRXVWLF� LQWHQVLW\�YDOXHV���XVHG�WR�LGHQWLI\�WKH
W\SH�RI�VHGLPHQWV��VHDEHG�VXEVWUDWH��DQG�RWKHU�XQGHUZDWHU�REMHFWV�EDVHG�RQ�WKHLU�OHYHO�RI�DFRXVWLF�LQWHQVLW\�YDOXH��%DVHG
RQ� WKLV�YDOXH��DQG�XQGHUZDWHU�REMHFW�FDQ�LPPHGLDWHO\�EH�LGHQWLILHG�LQ�WKH�ILHOG��7KH�UHVXOWV�RI�WKH�LGHQWLILFDWLRQ�XVLQJ
DFRXVWLF�LQWHQVLW\�YDOXHV���LQ�WKH�%DOLNSDSDQ�ZDWHUV�DUHD�VXJJHVW�WKDW�XQGHUZDWHU�SLSH�PDWHULDO�KDYLQJ�DFRXVWLF�LQWHQVLW\
RI������G%��PHDQZKLOH�VHGLPHQWV�LQ�WKH�DUHD�DUH�PHGLXP�VLOW�DQG�YHU\�ILQH�VDQG�
.H\ZRUG��0XOWLEHDP�(FKRVRXQGHU��%DFNVFDWWHU��$FRXVWLF�,QWHQVLW\��6HGLPHQW
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.RQWULEXVL�
$OLQ�$ELPDQ\X�DGDODK�NRQWULEXWRU�XWDPD�SDGD�PDNDODK�LQL��'\DQ�3ULPDQD�6��GDQ�-DQMDQ�5HFKDU�DGDODK�
NRQWULEXWRU�DQJJRWD�
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3(1'$+8/8$1
3DGD� VXUYHL� LQYHVWLJDVL� XPXPQ\D� 0XOWLEHDP

(FKRVXQGHU� �0%(6�� GLJXQDNDQ� GDODP� VXUYHL� EDWLPHWUL
XQWXN� PHQGDSDWNDQ� NHGDODPDQ� VHUWD� EHQWXN� WRSRJUDIL
EDZDK�ODXW��VLGH�VFDQ�VRQDU�GDSDW�PHQJKDVLONDQ�EHUEDJDL
YDULDVL� JDPEDU� GDVDU� ODXW� \DQJ� EHUHVROXVL� WLQJJL� VHUWD
PHPEHULNDQ� LQIRUPDVL� WHQWDQJ� WHNVWXU�VHGLPHQ�GDQ
VWUXNWXU� SHUPXNDDQ� GDVDU� ODXW� �&KDUQLOD�	�0DQLN�
������� VHGDQJNDQ� PDJQHWRPHWHU� GLJXQDNDQ� GDODP
VXUYHL� JHRILVLND� XQWXN� PHQGHWHNVL� REMHN� ORJDP
GHQJDQ� WLQJNDW� GHWHNVL� \DQJ� EHUEHGD� WHUJDQWXQJ
VHQVLWLYLWDV�GDQ�DNXUDVLQ\D��6XEDUV\DK�	�$U\DZDQ�
������� 3HUDODWDQ� VXUYHL� \DQJ� GLSDNDL� GDODP
LGHQWLILNDVL�REMHN�EDZDK�ODXW��PHQJJXQDNDQ�PHWRGH
\DQJ� EHUEHGD� SDGD� WDKDS� SURVHV� DNXVLVL� PDXSXQ
DQDOLVLV� GDODP� PHPSHUROHK� LQIRUPDVL� \DQJ� DNDQ
GLVDMLNDQ�� ROHK� NDUHQD� LWX�� GLSHUOXNDQ�PHWRGH� VHUWD
DQDOLVLV�\DQJ�GDSDW�PHPSHUFHSDW� LGHQWLILNDVL� REMHN
GLEDZDK�ODXW�

6DDW� LQL� EHEHUDSD�0%(6� PHPLOLNL� ILWXU� \DQJ
GDSDW�PHPSURVHV�MHQLV�VHGLPHQ�GL�GDVDU�ODXW�GHQJDQ
PHPDQIDDWNDQ� VLQ\DO� KDPEXU� EDOLN� �EDFNVFDWWHU��� 'DUL
KDVLO�SHQGHWHNVLDQ�WHUVHEXW�DNDQ�GLSHUROHK�WLQJNDWDQ�QLODL
LQWHQVLWDV� DNXVWLN� SDGD� VXDWX� REMHN� \DQJ� WHUNDQGXQJ� GL
GDVDU�ODXW��1LODL�WHUVHEXW�EHUDVDO�GDUL�IXQJVL�UHVSRQ�VXGXW
SDQFDUDQ� VLQ\DO� DNXVWLN� \DQJ� GLSDQWXONDQ� GDUL� GDVDU
SHUDLUDQ��GLPHQVL�REMHN��MHQLV�VHGLPHQWDVL�VHUWD�EHQWXNDQ
WRSRJUDIL�VDQJDW�PHPSHQJDUXKL�QLODL�LQWHQVLWDV�DNXVWLN�

'DODP�XSD\D�PHPSHUFHSDW�SURVHV�LGHQWLILNDVL�REMHN
EDZDK� ODXW� NKXVXVQ\D� SLSD� EDKZD� ODXW�� PDND� GDODP
SHQHOLWLDQ�LQL�GLODNVDQDNDQ�DQDOLVLV�REMHN�SLSD�EDZDK�ODXW
EHUGDVDUNDQ� GDWD� EDWLPHWUL�� GLPHQVL� REMHN� VHUWD� QLODL
LQWHQVLWDV�DNXVWLN�

0(72'(
8QWXN� PHPSHUROHK� QLODL� KDVLO� RODKDQ� GDWD� \DQJ

GLLQJLQNDQ��PDND�GDODP�SHQHOLWLDQ�LQL�GLJXQDNDQ�PHWRGH
NXDQWLWDWLI� GHQJDQ� SHQGHNDWDQ� GHVNULSWLI� GDUL� GDWD� KDVLO
VXUYHL� 3XVDW� +LGURJUDIL� GDQ� 2VHDQRJUDIL� 71,�$QJNDWDQ
/DXW� WDQJJDO� �� $SULO� ±� ��� $SULO� ����� GL� 3HUDLUDQ
%DOLNSDSDQ� .DOLPDQWDQ� 7LPXU� SDGD� GDHUDK� MDOXU� SLSD
3HUWDPLQD� %DOLNSDSDQ� \DQJ� WHUFDQWXP� SDGD� SHWD� /DXW
,QGRQHVLD�1RPRU������3HPHUXPDQ�PHQJJXQDNDQ�0%(6
.RQJVEHUJ�(0����&� \DQJ�GLSDVDQJ�SDGD�SHUDKX�PRWRU
\DQJ�WHODK�GLOHQJNDSL�GHQJDQ�DODW�SHQHQWX�SRVLVL��'*36
9HULSRV��GHQJDQ�DNXUDVL������P��SHUDQJNDW�OXQDN�6HDIORRU
,QIRUPDWLRQ� 6LVWHP� �6,6�� GLJXQDNDQ� VHEDJDL� VLVWHP
DNXLVLVL� GDWD�� *HUDNDQ� UHODWLI� NDSDO� GLNRUHNVL
PHQJJXQDNDQ�0RWLRQ�5HIHUHQFH�8QLW��058���

3DGD�SURVHV�DNXVLVL�GDWD��NHFHSDWDQ�UDWD�UDWD�ZDKDQD
DGDODK� �� NQRW� VDPSDL� GHQJDQ� �� NQRW� GHQJDQ� FRYHUDJH
DQJOH������'HVDLQ�ODMXU�XWDPD�0%(6�GLEXDW�UHODWLI�VHMDMDU
DUDK�NRQWXU�NHGDODPDQ�DWDX�JDULV�SDQWDL�GHQJDQ�FRYHUDJH
DUHD� ������ LQWHUYDO�VSDVL� ODMXU� XWDPD� 0%(6� DGDODK� �
�WLJD�� NDOL� NHGDODPDQ� UDWD�UDWD� VDSXDQ� \DLWX� ��� P�
6HEHOXP� DNXVLVL� GDWD� GLODNVDQDNDQ� NDOLEUDVL� SHUDODWDQ
DWDX�SDWFK�WHVW�GDQ�YDOLGDVL�GDWD�PHODOXL�SHUIRUPDQFH�WHVW�

6HODQMXWQ\D�GDWD�KDVLO�DNXLVLVL�PHQJJXQDNDQ�VRIWZDUH�6,6
GDODP� IRUPDW� �DOO� GLHNVWUDN� GDQ� GLRODK� PHQJJXQDNDQ
SHUDQJNDW� OXQDN� &DULV� +LSV�6LSV�� 'DWD� DQRPDOL
NHPDJQHWDQ� GLJXQDNDQ� VHEDJDL� GDWD� SHPEDQGLQJ� GDODP
SHQHQWXDQ�SRVLVL�SLSD�WHUGHWHNVL��

D��$QDOLVLV�EDWLPHWUL�
3DGD� WDKDS� DQDOLVLV� GDWD� EDWLPHWUL�� UDZ� GDWD� GLRODK

PHQMDGL� VXUIDFH� PHQJJXQDNDQ� SHUKLWXQJDQ� %HDP
IRRWSULQW�VL]H��%)6��XQWXN�PHQHQWXNDQ�UHVROXVL�\DQJ�DNDQ
GLJXQDNDQ� GDODP� PHQJJDPEDUNDQ� EHQWXNDQ� REMHN� SLSD�
$SDELOD� EHQWXNDQ� VXUIDFH� WHODK� GDSDW� PHQJJDPEDUNDQ
EHQWXNDQ� SLSD� PDND� WDKDS� VHODQMXWQ\D� GLODNVDQDNDQ
SORWWLQJ�SRVLVL�SLSD�GHQJDQ�UHVROXVL�PDNVLPDO�\DQJ�GDSDW
GLJXQDNDQ�

E��$QDOLVLV�LQWHQVLWDV�DNXVWLN
3DGD� WDKDS� LQL� QLODL� LQWHQVLWDV� DNXVWLN� KDVLO

SHQJRODKDQ� GHQJDQ� SHUDQJNDW� OXQDN� *HRFRGHU
GLNODVLILNDVLNDQ� EHUGDVDUNDQ� SHUEHGDDQ� QLODL� LQWHQVLWDV�
+DVLO�QLODL�LQWHQVLWDV�DNXVWLN�WHUVHEXW�GLVHVXDLNDQ�GHQJDQ
JUDLQ� VL]H� WDEOH�XQWXN�PHQJDQDOLVLV� MHQLV� VHGLPHQ� GDVDU
ODXWQ\D�� 1LODL� LQWHQVLWDV� DNXVWLN� SLSD� EDZDK� ODXW� DNDQ
GLDPELO�UDWD�UDWD�GHQJDQ�PHQJLNXWL�EHQWXNDQ�VXUIDFH�GDWD
EDWLPHWUL�PDXSXQ�EHQWXNDQ�PRVDLF�

'DWD�\DQJ�WHODK�GLRODK�DNDQ�GLEXDW�WDEHO�SRVLVL�SLSD
EHVHUWD� LQWHQVLWDV� DNXVWLN� GDQ� QLODL� DQRPDOL
NHPDJQHWDQQ\D� VHEDJDL� GDWD� YDOLGDVL� NHQDPSDNDQ� GDQ
SRVLVL�SLSD�GL�GDVDU� ODXW��.HVHOXUDKDQ�KDVLO�RODKDQ�SRVLVL
SLSD� EDLN� RODKDQ� 0%(6� GDQ� PDJQHWRPHWHU� GLHNVWUDN
GDODP� IRUPDW� UDVWHU� VHKLQJJD� GDSDW� GLJDPEDUNDQ� SDGD
SHUDQJNDW�OXQDN�*OREDO�0DSSHU����DWDX�4*LV�

F��5HVROXVL�VXGXW�GDQ�MDUDN�
0%(6�PHPLOLNL�NHPDPSXDQ�\DQJ�OHELK�EDLN�GDODP

PHUHSUHVHQWDVLNDQ� GDVDU� ODXW� GLEDQGLQJNDQ� GHQJDQ
6LQJOHEHDP�HFKRVXQGHU��6%(6��GDODP�KDO�WLQJNDW�UHVROXVL
SHPHWDDQ�\DQJ�OHELK�WLQJJL��+HLGH���������1DPXQ��VHMDXK
PHQ\DQJNXW� SHQJXNXUDQ� NHGDODPDQ�� UHVROXVL� DNDQ
WHUJDQWXQJ� SDGD� IUHNXHQVL� DNXVWLN�� EHDPZLGWK� WUDQVPLW
GDQ� UHFHLYH� VHUWD� SHQJJXQDDQ� DOJRULWPD�\DQJ�GLJXQDNDQ
GDODP� SHQGHWHNVLDQ� GDVDU� ODXW�� 5HVROXVL� GDODP
SHQGHWHNVLDQ� WDUJHW� SDGD�0%(6� PHUXSDNDQ� QLODL� IXQJVL
GDUL� SDQMDQJ� SXOVD� JHORPEDQJ� \DQJ� GLSDQFDUNDQ�0%(6
SDGD�VXDWX�REMHN�WHUGHWHNVL��,+2���������7HUGDSDW���WLSH
UHVROXVL� \DQJ� PHPSHQJDUXKL� SHQGHWHNVLDQ� VXDWX� REMHN
0%(6�\DNQL�UHVROXVL�VXGXW�GDQ�MDUDN�

*DPEDU����$UHD�3HQHOLWLDQ
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3DGD�JDPEDU���MDUDN�DQWDUD�(�GDQ�)�DGDODK�UHVROXVL
VXGXW� �$5�� GDQ� MDUDN� DQWDUD� MDUDN�$� GDQ� %�� &� GDQ� '

DGDODK�UHVROXVL�MDUDN��55��
5HVROXVL� VXGXW� DGDODK� NHPDPSXDQ� XQWXN

PHPEHGDNDQ�GXD�REMHN�\DQJ�EHUDGD�GL�GDVDU�ODXW�GHQJDQ
PHQJJXQDNDQ� EHDPZLGWK� �OHEDU� EHDP��� VHPDNLQ� EHVDU
EHDPZLGWK� PDND� DNDQ� VHPDNLQ� VXOLW� PHPEHGDNDQ� GXD
REMHN�� VHGDQJNDQ� VHPDNLQ� NHFLO� EHDPZLGWK� VHPDNLQ
PXGDK� PHPEHGDNDQ� GXD� REMHN� GL� GDVDU� ODXW� NDUHQD
UHVROXVL� VHPDNLQ� GHWLO�� 3DGD� JDPEDU� �� GLJDPEDUNDQ
EDKZD� EHVDU� UHVROXVL� \DQJ� GLKDVLONDQ� ROHK� 0%(6
EHUJDQWXQJ�SDGD�MDUDN�GDQ�EHDPZLGWK�

6HGDQJNDQ� UHVROXVL� MDUDN�DGDODK�NHPDPSXDQ�XQWXN
GDSDW�PHPEHGDNDQ�NHWLQJJLDQ�VXDWX�REMHN�\DQJ�EHUDGD�GL

GDVDU� ODXW� GHQJDQ� PHQJJXQDNDQ� SXOVH� OHQJWK� �SDQMDQJ
SXOVD���6HPDNLQ�EHVDU�SDQMDQJ�SXOVD�\DQJ�GLWUDQVPLVLNDQ
VHPDNLQ� EHVDU� HQHUJL� \DQJ� GLSDQFDUNDQ� NH� GDODP� DLU
VHKLQJJD� VHPDNLQ� GDODP� MDUDN� \DQJ� GDSDW� GLFDSDL� ROHK
HFKRVRXQGHU��,+2��������

5HVROXVL� VXGXW� GDQ� MDUDN� SDGD� 0%(6� VDQJDW
GLSHQJDUXKL�ROHK�EHVDUDQ�EHDPZLGWK� VHKLQJJD�DNDQ� MXJD
PHPSHQJDUXKL� EHVDUDQ� IRRWSULQW� \DQJ� GLKDVLONDQ�
VHKLQJJD� GDSDW� GLVLPSXONDQ� EDKZD� VHPDNLQ� NHFLO
EHDPZLGWK��VHPDNLQ�EHVDU�VXGXW�SDQWXO�EHDP��OHELK�GHNDW
NH�QDGLU���GDQ�VHPDNLQ�GDQJNDO�NHGDODPDQ�PDND�VHPDNLQ
NHFLO� IRRWSULQW��'LPHQVL� IRRWSULQW� LQL� PHPDLQNDQ� SHUDQ

PHQGDVDU� GDODP� PHQJHQGDOLNDQ� UHVROXVL� NHVHOXUXKDQ
VLVWHP�0%(6�� \DQJ� OHELK� GHNDW� NH� QDGLU� DNDQ� PDPSX
PHQJKDVLONDQ� UHVROXVL� \DQJ� OHELK� EDLN� GDUL� SDGD� RXWHU
EHDP�� NDUHQD� XNXUDQ� IRRWSULQW� \DQJ� EHUEHGD� �*DOZD\�
������

� 0%(6� SDGD� XPXPQ\D� PHPLONL� VLVWHP� SHPDQFDU

GDQ�SHQHULPD�GDODP�VDWX�VLVWHP�\DQJ�PHQJDGRSVL�VLVWHP
DQWHQD�0LOOV�&URVV��.HGXD�VLVWHP�WHUVHEXW�WHULQWHJUDVL�GDQ
DNDQ�PHQJKDVLONDQ�VHEXDK�UHVROXVL�IRRWSULQW�SDGD�VHEXDK
DUUD\�� 6LVWHP� WUDQVPLWWHU� �7;�� DNDQ� PHQJRQWURO� VLVWHP
DORQJ�WUDFN�IRRWSULQW�VHGDQJNDQ�VLVWHP�UHFHLYHU��5;��DNDQ
PHQJRQWURO� VLVWHP� DFURVV� WUDFN� IRRWSULQW� GLPDQD� NHGXD
VLVWHP� WHUVHEXW� DNDQ�PHQJKDVLONDQ� VHEXDK� UHVROXVL� SDGD
SHQGHWHNVLDQ�WDUJHW�GL�EDZDK�DLU�

8QWXN�PHQJXNXU�KDVLO�UHVROXVL�IRRWSULQW�SDGD�DFURVV

WUDFN� GDQ� DORQJ� WUDFN� GDSDW� PHQJJXQDNDQ� SHUKLWXQJDQ
VHEDJDL�EHULNXW��*DOZD\��������

GHQJDQ�
ȕ ��EHDP�DQJOH
= ��NHGDODPDQ
݊ ��EHDPZLGWK

*DPEDU���� ,OXVWUDVL� UHVROXVL� VXGXW� GDQ� MDUDN� SDGD
0%(6��+HLGH�������

*DPEDU���� 5HVROXVL�VXGXW�SDGD�0%(6��3UDWRPR�������

*DPEDU���� ,OXVWUDVL�UHVROXVL�MDUDN��3UDWRPR�������

*DPEDU���� $FURVV� 7UDFN� GDQ� $ORQJ� 7UDFN� SDGD
0%(6��6+20�������
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6HGDQJNDQ�XQWXN�PHQJXNXU�UHVROXVL�\DQJ�GLKDVLONDQ
ROHK� DFURVV� WUDFN� PHQJJXQDNDQ� SHUVDPDDQ� VHEDJDL
EHULNXW�

ȕ ��EHDP�DQJOH
= ��NHGDODPDQ
݊ ��EHDPZLGWK

G��%DFNVFDWWHU�0XOWLEHDP�(FKRVXQGHU
6LVWHP�0%(6� PHQJJXQDNDQ� EDFNVFDWWHU� UHIOHFWLRQ

HFKR� �LQWHQVLWDV� DNXVWLN�� XQWXN� SHQJXNXUDQ�� 7UDQVGXFHU
PHQWUDQVPLVLNDQ� JHORPEDQJ� DNXVWLN� NH� GDVDU� ODXW
EHUGDVDUNDQ� VXGXW� SDQFDUDQ�� .HPXGLDQ� JHORPEDQJ
DNXVWLN�PHQFDSDL�GDVDU� ODXW�� WHUVHEDU�NH� VHJDOD�DUDK�GDQ
VHEDJLDQ�GLSDQWXONDQ�NHPEDOL�NH�SHQHULPD��

*HORPEDQJ� DNXVWLN� \DQJ� WHUVHEDU� NHPEDOL� NH
SHQHULPD� VHEDJDL� LQWHQVLWDV� VLQ\DO� �7ULVPDGL�� ������
*HPD�EDFNVFDWWHU� WLGDN�KDQ\D�EHUDVDO�GDUL�UHIOHNVL�GDVDU

ODXW�� WHWDSL� MXJD� GDUL� KDO�KDO� ODLQ� VHODLQ� GDUL� WDUJHW� DVOL
VHSHUWL�JHOHPEXQJ��LNDQ��GDQ�SDUWLNHO�WHUVXVSHQVL��/XUWRQ�
������� 6HODLQ� LWX� LQWHQVLWDV� VLQ\DO� VHUWD� SDQMDQJ
JHORPEDQJ� \DQJ� GLSDQFDUNDQ� NHNXDWDQ� EDFNVFDWWHU� MXJD
GLSHQJDUXKL�ROHK�EHQWXN�NHPLULQJDQ�GDVDU�ODXW��NHNDVDUDQ
GDVDU� ODXW� GDQ� NRQGLVL� GDVDU� ODXW� \DQJ� PHPSHQJDUXKL
SURVHV� VFDWWHULQJ� GDQ� UHIOHNVL� GDUL� JHORPEDQJ� DNXVWLN
�7ULVPDGL��������

H��6HGLPHQ
6HGLPHQ�DGDODK�SHFDKDQ�EDWXDQ�GDUL�EHUEDJDL�SURVHV

�SHODSXNDQ�ILVLN��NLPLD��ELRORJL���%DWXDQ�WHUEHQWXN�NDUHQD
DGDQ\D� SURVHV� YXONDQLN�� VHGLPHQWDVL��PHWDPRUIRVD�� DWDX
ELRJHQLN� �NDUDQJ��� 8NXUDQ� EXWLU� VHGLPHQ� XPXPQ\D
GLZDNLOL� ROHK� GLDPHWHUQ\D� �G��� GHQJDQ� DVXPVL� EDKZD
EXWLUDQ� VHGLPHQ� DGDODK� LGHDO� EROD�� %HUGDVDUNDQ
GLPHQVLQ\D��VHGLPHQ�GLNODVLILNDVLNDQ�PHQMDGL� OXPSXU��G
�������PP���SDVLU�������PP��G�����PP���GDQ�NHULNLO��G!��
PP���3RHUEDQGRQR���������

6HGLPHQ� GLGHILQLVLNDQ� VHFDUD� OXDV� VHEDJDL�PDWHULDO
\DQJ� GLHQGDSNDQ� GL� GDVDU� VXDWX� FDLUDQ� �DLU� GDQ� XGDUD��
DWDX�VHFDUD�VHPSLW�VHEDJDL�PDWHULDO�\DQJ�GLHQGDSNDQ�ROHK
DLU�� DQJLQ�� DWDX� JOHWVHU�HV�� 0HQXUXW� DVDOQ\D� VHGLPHQ
GLEDJL� PHQMDGL� WLJD� PDFDP�� \DNQL� VHGLPHQ� OLWKRJHQRXV
LDODK� VHGLPHQ� \DQJ� EHUDVDO� GDUL� VLVD� SHQJLNLVDQ� EDWX�
EDWXDQ� GL� GDUDW� GDQ� VHGLPHQ� ELRJHQRXV� LDODK� VHGLPHQ
\DQJ�EHUDVDO�GDUL�VLVD�UDQJND�RUJDQLVPH�KLGXS��+XWDEDUDW
	� (YDQV�� ������� %HVDUDQ� GLDPHWHU� EXWLU� VHGLPHQ� GDSDW
PHQJJXQDNDQ�VNDODࢥ���SKL��\DNQL�

GHQJDQ��

� �XNXUDQ�VHGLPHQ���GDODP�SKL��
G�� �GLDPHWHU�VHGLPHQ���GDODP�PP��

8PXPQ\D�SHQJXNXUDQ�EXWLUDQ�VHGLPHQ�GLODNXNDQ�GL
ODERUDWRULXP� GHQJDQ� FDUD� SHQJD\DNDQ� KLQJJD� PHQFDSDL
QLODL� XNXUDQ� WHUNHFLO� GDQ� GLVHVXDLNDQ�GHQJDQ� WDEHO� VNDOD
XNXUDQ�:HQWZRUWK��3UD\RJD��������

*DPEDU���� ,OXVWUDVL� SHQJXNXUDQ� $ORQJ� 7UDFN
�*DOZD\�������

*DPEDU���� ,OXVWUDVL� SHQJXNXUDQ� $FURVV� 7UDFN
�*DOZD\�������

*DPEDU���� ,OXVWUDVL� SURVHV� SHQHULPDDQ� VLQ\DO
%DFNVFDWWHU�SDGD�0%(6��3RHUEDQGRQR�
�����

*DPEDU���� 'HWHNVL�(FKR�/HYHO�SDGD�0%(6�'DODP
3HQGHWHNVLDQ�GDVDU�ODXW��3UD\RJD�������
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6HGLPHQ� PHPLOLNL� NHNXDWDQ� KDPEXUDQ� \DQJ
EHUEHGD�EHGD� NDUHQD� YDULDVL� XNXUDQ� EXWLU� GDQ� NHNDVDUDQ
SHUPXNDDQ��$NLEDWQ\D��GDWD�EDFNVFDWWHU�GDSDW�GLJXQDNDQ
XQWXN�PHQJLGHQWLILNDVL� GDQ�PHQJLQWHUSUHWDVLNDQ� VWUXNWXU
VHGLPHQ� GDQ� GDVDU� ODXW� �7ULVPDGL�� ������� 3HUKLWXQJDQ
QLODL� NHNXDWDQ� KDPEXU� EDOLN� �EDFNVFDWWHU� VWUHQJWK�
GLKXEXQJNDQ�GHQJDQ�UDWD�UDWD�GLDPHWHU�GDUL�WLSH�VHGLPHQ
GLIRUPXODVLNDQ�GHQJDQ�SHUVDPDDQ��0DQLN��GNN��������

%6��G%�� �����/RJ����G�ȝP���±�����
GHQJDQ�
G� �8NXUDQ�EXWLU��*UDLQ�6L]H�

'DODP� SHQHQWXDQ� NODVLILNDVL� MHQLV� GDVDU� ODXW
PHQJJXQDNDQ� 0%(6� VDQJDW� WHUJDQWXQJ� SDGD� LQWHQVLWDV
QLODL�EDFNVFDWWHU��+DO�WHUVHEXW�GLSHQJDUXKL�ROHK�EHEHUDSD
KDO�DQWDUD�ODLQ�

D��-DUDN�WDUJHW
E��6RXUFH�3RZHU�GDQ�DUDK�EHDP
F��$UHD�SHQGHWHNVLDQ��6ORSH��NHPLULQJDQ�REMHN��
����UHIUDNVL�

6DODK�VDWX�PHWRGH�XQWXN�NODVLILNDVL�GDVDU�ODXW�DGDODK
GHQJDQ�PHQJJXQDNDQ�PHWRGH�$QJXODU�5HVSRQVH�$QDO\VLV
�$5$�� XQWXN� PHQHQWXNDQ� QLODL� EHVDUDQ� KDPEXU� EDOLN�
$5$�PHQJJXQDNDQ�PRGHO� SHQGHNDWDQ� EDKZD� VHWLDS� WLSH
VHGLPHQ� GDVDU� SHUDLUDQ�PHPLOLNL� UHVSRQ� VXGXW� SDQFDUDQ
\DQJ� XQLN�� GLPDQD� YDULDVL� KDPEXU� EDOLN� DNXVWLN� LQL
WHUKXEXQJ� GHQJDQ� UHVSRQ� WLDS� VXGXW� SDQFDUDQ� XQWXN
PHQHQWXNDQ�WLSH�VXEWUDW�GDVDU�SHUDLUDQ��$GL���������

+$6,/�'$1�3(0%$+$6$1
D��+DVLO�,GHQWLILNDVL�7DUJHW
0%(6� .RQJVEHUJ� ����&� PHPLONL

EHDPZLGWK� VHEHVDU� ��� [� ��� \DQJ� DUWLQ\D
0%(6�PHPLONL�EHDPZLGWK� SDGD� WUDQVPLWWHU
��� GDQ� SDGD� UHFHLYHU� ��� VHKLQJJD� GHQJDQ
PHQJJXQDNDQ� SHUKLWXQJDQ� EHDP� IRRWSULQW
VL]H� SDGD� NHGDODPDQ� ��� P�� PDND� XNXUDQ
IRRWSULQW� \DQJ� GLKDVLNDQ� SDGD� WUDQVPLWWHU� �
DORQJ�WUDFN������P�GDQ�SDGD�UHFHLYHU���DFURVV
WUDFN� ����� P�� \DQJ� DUWLQ\D� IRRWSULQW� \DQJ
GLKDVLONDQ� EHUEHQWXN� EXODW� GHQJDQ� GLDPHWHU

�����[������P���LQL�EHUDUWL�WDUJHW�GLNHGDODPDQ����P�\DQJ
EHUXNXUDQ� ����� P� NH� DWDV� GDSDW� GLGHWHNVL�� 3DGD� SLSD

3HUWDPLQD�%DOLNSDSDQ�PHPLOLNL�GLDPHWHU����LQFKL������P�
VHKLQJJD� XQWXN� PHPSHUROHK� KDVLO� \DQJ� PDNVLPDO
GLODNVDQDNDQ�JULGGLQJ�GHQJDQ�UHVROXVL�GLEDZDK�����P�

3DGD� *DPEDU� ��� WHUOLKDW� EDKZD� GHQJDQ
PHQJJXQDNDQ�JULG�VXUIDFH�GL�EDZDK�����P�EHQWXN�WDUJHW
SLSD�PDVLK� WHUOLKDW� EDLN� DNDQ� WHWDSL� VHPDNLQ� EHVDU� JULG
VXUIDFH� \DQJ� GLJXQDNDQ� PDND� VHPDNLQ� WLGDN� WHUOLKDW
EHQWXN�WDUJHW�\DQJ�GLGHWHNVL��%HUGDVDUNDQ�DQDOLVLV�JDPEDU
GLDWDV�PDND�SHQJJXQDDQ�0%(6�GHQJDQ�EHVDU�REMHN�����P
PLQLPDO�PHQJJXQDNDQ�UHVROXVL�JULG�VXUIDFH�GLEDZDK����
P� XQWXN� PHQGDSDWNDQ� KDVLO� \DQJ� PDNVLPDO� GDODP
SHQGHWHNVLDQ� REMHN� WHUVHEXW�� *ULGGLQJ� WRSRJUDIL� EDZDK
ODXW� GDODP� EHQWXN�EDVH� VXUIDFH� GLODNXNDQ� WHUKDGDS� GDWD
EDWLPHWUL�GHQJDQ�NHGDODPDQ�EHUYDULVL�DQWDUD��±���P��'DUL
KDVLO� EDVH� VXUIDFH� VHWHODK� GLODNVDQDNDQ� ]RRP� LQ
PHQXQMXNNDQ� �� SRVLVL� WDUJHW� \DQJ� WHUGHWHNVL� VHEDJDL
NHQDPSDNDQ� SLSD� EDZDK� ODXW�� 3HQJXNUXDQ� GLPHQVL

7DEHO���� .ODVLILNDVL�6HGLPHQ�:HQWKZRUWK��&KRWLURV�
�����

*DPEDU����� +DVLO�JULG�VXUIDFH�WDUJHW�SLSD

*DPEDU����� +DVLO�LGHQWLILNDVL�REMHN�3LSD�%DZDK�/DXW

*DPEDU����� +DVLO�SORWLQJ�SLSD
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PDVLQJ���PDVLQJ�SLSD�GLWHPXNDQ�SLSD���PHPLOLNL�SDQMDQJ
�����.P��3LSD���VHSDQMDQJ�������.P��3LSD���VHSDQMDQJ
�����.P�GDQ�SLSD���VHSDQMDQJ�������.P��

E��+DVLO�0RVDLF
0RVDLF� EDFNVFDWWHU� KDVLO� SHQJRODKDQ� EDWLPHWUL

GLKDVLONDQ� PHODOXL� DOJRULWPD� *HREDUV�$5$� XQWXN
PHQGDSDWNDQ� EHVDUDQ� QLODL� KDPEXU� EDOLN�� *HREDUV
GLEDQJXQ� ROHK� DOJRULWPD� \DQJ� FXNXS� HIHNWLI� GLJXQDNDQ
XQWXN� PHQJHVWLPDVL�� PHQJNODVLILNDVL� VHUWD� PHQGHOLQLDVL
MHQLV�MHQLV�VHGLPHQ��VHKLQJJD�VLQ\DO�DNVXWLN�\DQJ�WHUHNDP
GDSDW�GLRODK�GDQ�GLDQDOLVLV� OHELK� MDXK� ODJL� �,QGUDPDZDQ�
������

'DODP� SHQHQWXDQ� 6HDEHG� &ODVLILFDWLRQ� GLJXQDNDQ
6HGLPHQW�$QDO\VLV�7RRO�SDGD�SHUDQJNDW�OXQDN�&DULV�+LSV�
6LSV�� 3URVHV� SHQJNODVLILNDVLDQ� VHGLPHQ� PHPDQIDDWNDQ
KDVLO� PRVDLF� EDFNVFDWWHU� \DQJ� VHEHOXPQ\D� WHODK
GLODNXNDQ� GDODP� LGHQWLILNDVL� QLODL� LQWHQVLWDV� REMHN� SLSD
EDZDK� ODXW��&$5,6�+,36�	�6,36�PHQHUDSNDQ�DOJRULWPD
*HRFRGHU� VHEDJDL� SLOLKDQ� GDODP� PHPSURVHV� GDWD
EDFNVFDWWHU�� %HEHUDSD� NRUHNVL� GDODP� SHUDQJNDW� OXQDN
SHUOX� GLWHUDSNDQ� VDDW� PHPSURVHV� GDWD� PHQJJXQDNDQ
*HRFRGHU�� +DVLO� SHQJRODKDQ� GDWD� EDFNVFDWWHU
PHQJKDVLONDQ� EDFNVFDWWHU� PRVDLF� \DQJ� PHZDNLOL� QLODL
LQWHQVLWDV� DNXVWLN� VSDVLDO�� 6HODQMXWQ\D� DQDOLVLV�*HREDUV�
$5$� GLJXQDNDQ� XQWXN� PHPSHUNLUDNDQ� NDUDNWHULVWLN
VHGLPHQ�GDVDU�ODXW��7ULVPDGL��������

0HQJDFX� SDGD� JUDLQ� VL]H� WDEHO� KDVLO� SHUPRGHODQ
ROHK� &KRWLURV� ������� PHODOXL� WDEHO� :HQWZRUWK� �������
KDVLO� SHQJXNXUDQ� LQWHQVLWDV� DNXVWLN� VXDWX� VHGLPHQ� GDVDU
ODXW� EHUKXEXQJDQ� ODQJVXQJ� GHQJDQ� EHVDUDQ� XNXUDQ
GLDPHWHU� VHGLPHQ� \DQJ� GLQ\DWDNDQ� VHFDUD� ODQJVXQJ
VHEDJDL� GLDPHWHU� EXWLU� �GDODP� PLOOLPHWHU� DWDX� PLFURQ�
DWDX�GHQJDQ�QLODL�SKL�����

,QWHUSUHWDVL�GDWD�KDVLO�RODKDQ�PRVDLF�GLWDPSLONDQ�NH
GDODP�JUDGDVL�ZDUQD�\DQJ�PHQJDFX�SDGD�QLODL�KLVWRJUDP
LQWHQVLWDV� DNXVWLN� VHGLPHQ� SDGD� DUHD� VXUYHL�� +LVWRJUDP
DNDQ� PHQFHUPLQNDQ� NHODV� GDQ� ZDUQD� SDGD� VHWLDS� NHODV
\DQJ� DNDQ� GLWHQWXNDQ� �&DULV�� ������� +DVLO� NODVLILNDVL
VHGLPHQ� EHUGDVDUNDQ� QLODL� LQWHQVLWDV� DNXVWLNQ\D� WHUOLKDW
SDGD� WDEHO� ��� 3HUKLWXQJDQ� QLODL� NHNXDWDQ� EDFNVFDWWHU
GLSHUROHK� KDVLO� SHUKLWXQJDQ� WHUKDGDS� GLDPHWHU� VHGLPHQ
VHEDJDL�EHULNXW�

%HUGDVDUNDQ� WDEHO� :HQWKZRUWK�� SDGD� *DPEDU� ���
VHFDUD� XPXP� WHUOLKDW� EDKZD� SDGD� SHUDLUDQ� %DOLNSDSDQ
XPXPQ\D� GLGRPLQDVL� ROHK� VHGLPHQ� EHUXSD� ODQDX� �VLOW�
GDQ�SDVLU� �VDQG��\DQJ�GLWDQGDL�GHQJDQ�ZDUQD�FRNODW�GDQ
NXQLQJ�GHQJDQ�QLODL�LQWHQVLWDV�DQWDUD��������G%�V�G�������
G%��6HGLPHQWDVL� OXPSXU� VHEDJLDQ�EHVDU�EHUDGD�SDGD�VLVL
7LPXU�GDQ�VHEDJLDQ�NHFLO�SDGD�VLVL�%DUDW�VHGDQJNDQ�SDGD
VLVL�WHQJDK�DUHD�EHUXSD�VHGLPHQ�SDVLU�

$SDELOD�GLSLVDKNDQ�PHQMDGL����NHODV�VHGLPHQ��WDEHO
���� SDGD� EDJLDQ� WLPXU� GDQ� VHEDJLDQ� VLVL� EDUDW� SHUDLUDQ
%DOLNSDSDQ�WHUGLUL�DWDV�VHGLPHQWDVL�ODQDX�VHGDQJ��PHGLXP
VLOW��GDQ� ODQDX�NDVDU� �FRDUVH� VLOW�� GHQJDQ� QLODL� LQWHQVLWDV
DQWDUD� ������� G%� V�G� ������� G%� \DQJ� GLWDQGDL� GHQJDQ
NODVLILNDVL� EHUZDUQD� XQJX� GDQ� ELUX�� SDGD� DUHD� WHQJDK
VHGLPHQWDVL� WHULGHQWLILNDVL� FDPSXUDQ� DQWDUD� SDVLU� VDQJDW
KDOXV��YHU\�ILQH�VDQG��KLQJJD�SDVLU�KDOXV� �ILQH�VDQG��GDQ
EHEHUDSD�DUHD�EHUXSD�ODQDX�NDVDU��FRDUVH�VLOW��

*DPEDU����� 3URILO�0RVDLF

7DEHO����+DVLO�SHUKLWXQJDQ�QLODL�LQWHQVLWDV�DNXVWLN�

*DPEDU����� +DVLO�.ODVLILNDVL���.HODV�6HGLPHQ

*DPEDU����� +DVLO�.ODVLILNDVL����.HODV�6HGLPHQ
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%HUGDVDUNDQ�QLODL�LQWHQVLWDV�DNXVWLN�\DQJ�GLKDVLONDQ�
SHUEHGDDQ�VHGLPHQWDVL�SDGD�DUHD�SHQHOLWLDQ�PHQXQMXNNDQ
SHUEHGDDQ� MHQLV� EHUXSD� OXPSXU� GL� VLVL� WLPXU� GDQ� EDUDW
VHUWD� SDVLU� VDQJDW� KDOXV� GL� EDJLDQ� VLVL� WHQJDK� DUHD
SHQHOLWLDQ��KDO�WHUVHEXW�GLSHQJDUXKL�ROHK�DGDQ\D�EHEHUDSD
VXQJDL�EHVDU�\DQJ�EHUPXDUD�SDGD�VLVL�XWDUD�DUHD�SHQHOLWLDQ
GDQ� PHQ\HEDENDQ� WHUMDGLQ\D� SHUJHUDNDQ� VHGLPHQ� VHUWD
PHPSHQJDUXKL�EHQWXN� WRSRJUDIL�GDVDU� ODXW� DUHD� WHUVHEXW�
0HQXUXW� %DNUL� �������� GDHUDK� PXDUD� DWDX� SHUDLUDQ
EHUHQHUJL� WLQJJL� XPXPQ\D� DNDQ� PHPLOLNL� HQGDSDQ
VHGLPHQ� EHUXSD� SDVLU�� +DO� WHUVHEXW� GLVHEDENDQ� NDUHQD
NDUDNWHULVWLN� KLGURGLQDPLND� SDQWDL� GDQ� PXDUD� \DQJ
GLGRPLQDVL�JHORPEDQJ�GDQ�SDVDQJ�VXUXW�VHUWD�DUXV��\DQJ
PHPSHQJDUXKL� NRQILJXUDVL� GDVDU� ODXW� �3RHUEDQGRQR�
������� ,GHQWLILNDVL� MHQLV� VHGLPHQ� VHFDUD� XPXP
PHQJJXQDNDQ� QLODL� KLVWRJUDP� DNXVWLN� KDVLO� DNXVLVL
EDFNVFDWWHU�0%(6��%HUGDVDUNDQ�KDVLO�KLVWRJUDP�DNXVWLN�
GLSHUROHK� ���������� GDWD� QLODL� LQWHQVLWDV� DNXVWLN�� +DVLO
KLVWRJUDP� LQWHQVLWDV� DNXVWLN� VHEDQ\DN� �������� GDWD
EHUQLODL� ���� G%�� 1LODL� WHUVHEXW�� PHQJLQGLNDVLNDQ� EDKZD
SHUDLUDQ� %DOLNSDSDQ� GLGRPLQDVL� VHGLPHQ� EHUXSD� SDVLU
VDQJDW�KDOXV��YHU\�ILQH�VDQG����

F��(NVWUDNVL�QLODL�KDPEXU�EDOLN�VHGLPHQWDVL
3DGD�VHJPHQWDVL�SLSD���VHSDQMDQJ�����P�XPXPQ\D

SDGD� SRVLVL� SLSD� WHUGDSDW� VHGLPHQ� EHUXSD� ODQDX� VHGDQJ
�0HGLXP� 6LOW�� GHQJDQ� QLODL� LQWHQVLWDV� \DQJ� EHUYDULDVL
DQWDUD�����G%�V�G��������G%��6HGDQJNDQ�SDGD�VLVL
XWDUD� PDXSXQ� VHODWDQ� SLSD� XPXPQ\D� WHUGLUL� DWDV
VHGLPHQ� OXPSXU� SDVLU� KLQJJD� SDVLU� KDOXV� GHQJDQ
QLODL�LQWHQVLWDV�DQWDUD�������G%�V�G�������G%�

3DGD�VHJPHQWDVL�SLSD���VHSDQMDQJ�������
P� XPXPQ\D� SDGD� SRVLVL� SLSD� WHUGDSDW� VHGLPHQ
\DQJ�GLGRPLQDVL�ROHK�SDVLU�VDQJDW�KDOXV��YHU\�ILQH
VDQG��GHQJDQ�QLODL�LQWHQVLWDV�EHUYDULDVL�DQWDUD�±��
G%� V�G� ���� G%�\DQJ�GLWDQGDL� GHQJDQ�ZDUQD� XQJX
GDQ� KLMDX�� VHGDQJNDQ� SDGD� DUHD� SLSD� WHUGHWHNVL
VHGLPHQ�EHUXSD�SDVLU�VDQJDW�KDOXV��YHU\�ILQH�VDQG�
KLQJJD� ODQDX� VDQJDW� KDOXV� �YHU\� ILQH� VLOW�� GHQJDQ
QLODL�LQWHQVLWDV�DQWDUD�����GE�V�G�����G%�

3DGD�SRVLVL�SLSD���VHSDQMDQJ��������P�WHUGDSDW
VHGLPHQ�EHUXSD�OXPSXU�VHGDQJ��PHGLXP�VLOW��GHQJDQ�QLODL
LQWHQVLWDV�\DQJ�EHUYDULDVL�DQWDUD�±�����G%�V�G�������\DQJ
GLWDQGDL�GHQJDQ�ZDUQD�PHUDK��VHUWD�VHGLPHQ�EHUXSD�SDVLU
VDQJDW� KDOXV� �YHU\� ILQH� VDQG��� 3DGD� VLVL� XWDUD� SLSD
PHPLOLNL� VHGLPHQ� EHUXSD� OXPSXU� VDQJDW� KDOXV� KLQJJD

SDVLU� KDOXV� GHQJDQ� QLODL� LQWHQVLWDV� DQWDUD� ������ G%� V�G� �
����� G%�� 3DGD� DUHD� VHODWDQ� SLSD� XPXPQ\D� WHUGLUL� DWDV
VHGLPHQ� OXPSXU� VHGDQJ� �PHGLXP� VLOW�� VHUWD� SDVLU� VDQJDW
KDOXV��YHU\�ILQH�VDQG��LQWHQVLWDV�DQWDUD�������G%�V�G������
G%�

3DGD� SRVLVL� SLSD� �� VHSDQMDQJ� ������� P
GLGRPLQDVL� VHGLPHQ� FDPSXUDQ� ODQDX� VDQJDW� KDOXV� �YHU\
ILQH�VLOW��KLQJJD�SDVLU�VDQJDW�KDOXV��YHU\�ILQH�VDQG��GHQJDQ
QLODL� LQWHQVLWDV� EHUYDULDVL� DQWDUD� ����� G%� V�G� ���� G%�
6HGDQJNDQ� SDGD� VLVL� XWDUD� XPXPQ\D� PHPLOLNL� VHGLPHQ
EHUXSD�ODQDX�VHGDQJ��PHGLXP�VLOW��KLQJJD�SDVLU�KDOXV��ILQH
VDQG��GHQJDQ�QLODL�LQWHQVLWDV�DQWDUD�������G%�V�G�������G%�
3DGD� DUHD� SLSD� EDJLDQ� VHODWDQ� XPXPQ\D� WHUGLUL� DWDV
VHGLPHQ� ODQDX� VHGDQJ� �ILQH� VLOW�� KLQJJD�SDVLU�KDOXV� �ILQH
VDQG��GHQJDQ�QLODL�LQWHQVLWDV�DQWDUD�����G%�V�G�������G%��

%HUGDVDUNDQ� QLODL� LQWHQVLWDV�� SHUDLUDQ� %DOLNSDSDQ
WHUGLUL�DWDV�VHGLPHQ�SDVLU�VDQJDW�KDOXV��SDVLU�KDOXV�KLQJJD
ODQDX�VHGDQJ���'HQJDQ�PHQJJXQDNDQ�6$7�&DULV�+LSV�6LSV
������KDVLO�DQDOLVLV�VHGLPHQ�PHQXQMXNNDQ�VHGLPHQ�EHUXSD
OXPSXU� VHGDQJ� WHUMDGL� NDUHQD� SDGD� SHQJRODKDQ
PHQJJXQDNDQ�6$7� WHUGDSDW� LQWHUSRODVL� QLODL� SHQJXNXUDQ
LQWHQVLWDV�\DQJ�PHQ\HEDENDQ�MHQLV�VHGLPHQWDVL�FHQGHUXQJ

KRPRJHQ�� +DVLO� DQDOLVLV� MHQLV� GDVDU� ODXW� FXNXS� EHUEHGD
GHQJDQ� 3HWD� /DXW� ,QGRQHVLD� 1R�� ���� GL� SHUDLUDQ
%DOLNSDSDQ�\DQJ�XPXPQ\D�EHUXSD�/XPSXU��+DO� WHUVHEXW
GDSDW� WHUMDGL� NDUHQD� GDODP� SHQJNODVLILNDVLDQ� MHQLV
VHGLPHQWDVL� SDGD� 3HWD� /DXW� ,QGRQHVLD� PHQJJXQDNDQ
JHQHUDOLVDVL�GDQ�SHQJNODVLILNDVLDQ�\DQJ�EHUEHGD��1DPXQ�
VHFDUD� XPXP� MHQLV� GDVDU� ODXW� GL� SHUDLUDQ� 7HOXN

*DPEDU����� +LVWRJUDP�,QWHQVLWDV
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%DOLNSDSDQ� GDUL� KDVLO� SHQJRODKDQ� GDWD� 0%(6
FHQGHUXQJ�VDPD�

G��,GHQWLILNDVL�,QWHQVLWDV�$NXVWLN�3LSD�EDZDK
ODXW

8QWXN� PHQJLGHQWLILNDVL� QLODL� EDFNVFDWWHU� SLSD
EDZDK� ODXW� PDND� GLJXQDNDQ� �� VDPSHO� SRVLVL� SLSD
XQWXN� PHQGDSDWNDQ� EHVDUDQ� QLODL� LQWHQVLWDV
DNXVWLNQ\D�� 0DVLQJ±PDVLQJ� SRVLVL� SLSD� GLDPELO� ��
WLWLN�VDPSHO�SDGD�REMHN�LGHQWLILNDVL�SLSD��6HODQMXWQ\D
DNDQ� GLDPELO� UDWD±UDWD� QLODL� LQWHQVLWDV� DNXVWLN� SDGD
REMHN� WHULGHQWLILNDVL� SLSD� ODXW� GHQJDQ�PHQJJXQDNDQ
PHWRGH� WLPH� VHULHV�� )RUPDW� LQL� GLSLOLK� NDUHQD
WDPSLODQ� SDGD� IRUPDW� WLPH� VHULHV� VDQJDW� NDVDU� GDQ
PHPLOLNL� QLODL� LQWHQVLWDV� \DQJ� EHUYDULDVL�� VHGDQJNDQ
SDGD� IRUPDW� EHDP� DYHUDJH�� PHPSXQ\DL� WDPSLODQ
OHELK� KDOXV� GLNDUHQDNDQ� KDQ\D� PHQJKDVLONDQ� VDWX� QLODL
LQWHQVLWDV� WLDS� EHDP� �$GL�� ������� %HUGDVDUNDQ� KDVLO
DQDOLVLV� GDQ� SORWLQJ� PRVDLF� NHHPSDW� SLSD� WHUVHEXW
GLSHUROHK� QLODL� UDWD±UDWD� LQWHQVLWDV� DNXVWLN� VHEHVDU� ±����

G%�GHQJDQ�NHFHQGHUXQJDQ�QLODL�LQWHQVLWDV�WHUEHVDU�EHUDGD
SDGD�VLVL�PHQGHNDWL�QDGLU��

+DO� WHUVHEXW� GLVHEDENDQ� NDUHQD� SDGD� VLVL� QDGLU
PHUXSDNDQ�SRVLVL�GLPDQD�WUDQVPLVL�IUHNXHQVL�VLQ\DO�\DQJ
GLSDQFDUNDQ�ROHK�0%(6�EHUDGD�SDGD�SRVLVL�QDUURZ�EHDP
VHKLQJJD� QLODL� LQWHQVLWDV� DNXVWLN� SLSD� DNDQ� PHOHPDK
VHLULQJ� PHQMDXKQ\D� SRVLVL� SLSD� WHUVHEXW� GDUL� VLVL� QDGLU�
QDPXQ�KDO�WHUVHEXW�EHUJDQWXQJ�MXJD�SDGD�EHQWXN�WRSRJUDIL
GDVDU� ODXWQ\D�� NDUHQD� VHLULQJ� EHUWDPEDK� EHVDUQ\D� VXGXW
GDWDQJ� GDUL� 0%(6� WHUKDGDS� GDVDU� SHUDLUDQ� PDND� QLODL
KDPEXU� EDOLN� DNDQ� VHPDNLQ� UHQGDK� �3UDPXGLWD�� ������
6HKLQJJD�� DSDELOD� WHUGDSDW� VORSH� \DQJ� GLKDVLONDQ� ROHK
VXDWX� EHQWXNDQ� WRSRJUDIL� PDXSXQ� REMHN� GL� EDZDK� ODXW
GHQJDQ�NHNHUDVDQ�PDWHULDO� WHUWHQWX�PDND� QLODL� LQWHQVLWDV
DNXVWLNQ\D�MXJD�PHPLOLNL�QLODL�\DQJ�EHUEHGD�

3DGD� EHEHUDSD� SHQHOLWLDQ� VHEHOXPQ\D� WHODK
GLODNVDQDNDQ� LGHQWLILNDVL� LQWHQVLWDV� DNXVWLN� EHEHUDSD
WDUJHW� NDSDO� GHQJDQ� SDQMDQJ� UHODWLI� DQWDUD� ������P� GDQ
OHEDU� DQWDUD� ����� P� VHSHUWL� \DQJ� GLODNVDQDNDQ� ROHK
,QGUDPDZDQ�� ��������VHUWD�GHQJDQ�EHUEDJDL�PDFDP�MHQLV
EDKDQ� NDSDO� DQWDUD� ODLQ� ND\X�� ROHK� 6LPERORQ� ������
PDXSXQ� EHVL� ROHK� 0DUVXJL� �������� 3DGD� SHQHOLWLDQ� LQL
REMHN�WDUJHW�EHUXSD�SLSD�ODXW�EHUGLDPHWHU����,QFKL������P�

GHQJDQ� PDWHULDO� ORJDP� \DQJ� GLODSLVL� EHWRQ�� 'DODP
SHPEXDWDQ� PRVDLF�� LGHQWLILNDVL� REMHN� GLSHQJDUXKL� ROHK
DVSHN�GLPHQVL�PDWHULDO�\DQJ�WHGHWHNVL�VHVXDL�GHQJDQ�QLODL
UHVROXVL�� 3DGD� SHQHOLWLDQ� \DQJ� WHODK� GLODNVDQDNDQ�� QLODL
LQWHQVLWDV�REMHN�SLSD�\DQJ�GLGHWHNVL�PHQGHNDWL�QLODL�\DQJ
GLSHUROHK�ROHK�0DUVXJL��������\DQJ�PHQJJXQDNDQ�NDSDO
EHVL�VHEDJDL�REMHN�SHQHOLWLDQ��DNDQ�WHWDSL�0DUVXJL�������
PHQJJXQDNDQ� 6LGH� 6FDQ� 6RQDU� VHEDJDL� SHUDODWDQ
SHQHOLWLDQ��+DVLO�\DQJ�EHUEHGD� WHUVHEXW�GLSHQJDUXKL�RHOK
EDQ\DN� DVSHN� VDODK� VDWXQ\D� DGDODK� SHUVDPDDQ� UHVSRQ
VXGXW� SDQFDUDQ� \DQJ� GDSDW� PHPSHQJDUXKL� QLODL� GDODP
SHPEXDWDQ�PRVDLF�EDFNVFDWWHU��)RQVHFD�	�&DOGHU��������
+DVLO�WHUVHEXW�GDSDW�GLOLKDW�SDGD�SRVLVL�SLSD���GLPDQD�QLODL
LQWHQVLWDV� DNXVWLN� UDWD±UDWD�PHPLONL� QLODL� GL� EDZDK� SLSD
QRPRU��������GDQ���\DQJ�GLVHEDENDQ�KDVLO�WDQJNDSDQ�VLQ\DO
SDGD� SLSD� WHUVHEXW� EHUDGD� SDGD� VXGXW� EXNDDQ� SDGD� VLVL
RXWHUEHDP� 0%(6�� $SDELOD� GLEDQGLQJNDQ� GHQJDQ
SHQHOLWLDQ� \DQJ� GLODNVDQDNDQ� ROHK� ,QGUDPDZDQ� �������
PDND�QLODL�LQWHQVLWDV�UDWD±UDWD�SLSD�ODXW�PHPLONL�LQWHQVLWDV
GL� DWDV� EDQJNDL�NDSDO� ND\X�GDQ� GL� EDZDK� EDQJNDL� NDSDO
EHVL�

.(6,038/$1�'$1�6$5$1
3LSD� EDZDK� ODXW� GL� SHUDLUDQ� %DOLNSDSDQ� GDSDW

GLGHWHNVL�GHQJDQ�PHQJJXQDNDQ�0%(6�.RQJVEHUJ�����&�
1LODL� LQWHQVLWDV�KDPEXU�EDOLN� SLSD� EDZDK� ODXW� WHUGHWHNVL
UDWD±UDWD� VHEHVDU� ������ GE� GHQJDQ� MHQLV� GDVDU� ODXW� SDGD
DUHD�SLSD�EHUXSD�ODQDX�VHGDQJ��PHGLXP�VLOW��KLQJJD�SDVLU
VDQJDW� KDOXV� �YHU\� ILQH� VDQG��� .ODVLILNDVL� WHUVHEXW
GLSHQJDUXKL� ROHK� VXGXW� SDQFDUDQ� 0%(6� WHUKDGDS
WRSRJUDIL� EDZDK� ODXW�� 3HQGHWHNVLDQ� REMHN� EHUGLPHQVL
NHFLO� KDUXV� PHPSHUKLWXQJNDQ� EHVDU� EHDPZLGWK� 0%(6
VHUWD�NHGDODPDQ�DUHD�VXUYHL�\DQJ�DNDQ�EHUSHQJDUXK�SDGD
WLQJNDWDQ� UHVROXVL� VSDVLDO�� 8QWXN� LWX�� SDGD� SHQHOLWLDQ
VHODQMXWQ\D� YDOLGDVL� PHQJJXQDNDQ� JUDE� VDPSOHU� SDGD
DUHD�VHGLPHQWDVL�PDVLK�KDUXV�GLODNXNDQ�JXQD�PHQJHWDKXL
GLPHQVL� PDWHULDO� �JUDLQ� VL]H�� VHGLPHQ� PHODOXL� SURVHV
ODERUDWRULXP� VHUWD� GLSHUOXNDQ� SHUDODWDQ� SHQGXNXQJ� ODLQ
VHSHUWL� 6XE�%RWWRP�3URILOOHU� �6%3�� VHEDJDL� SHPEDQGLQJ
XQWXN� PHPSHUKLWXQJNDQ� MDUDN� DQWDUD� SLSD� WHUSHQGDP
GHQJDQ�PDWHULDO�KDVLO�VHGLPHQWDVL�

*DPEDU����� 3URILO�QDGLU�LGHQWLILNDVL�SLSD

7DEHO����+DVLO�LQWHQVLWDV�DNXVWLN�SHQHOLWLDQ
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8&$3$1�7(5,0$�.$6,+
.DPL� VDQJDW� EHUWHULPD� NDVLK� NHSDGD� .RPDQGDQ

3XVDW�+LGUR�2VHDQRJUDIL�71,�$QJNDWDQ�/DXW��.RPDQGDQ
6HNRODK� 7LQJJL� 7HNQRORJL�$QJNDWDQ� /DXW� VHUWD� VHOXUXK
SLKDN�\DQJ�WHODK�PHPEDQWX�GDODP�SHODNVDQDDQ�SHQHOLWLDQ
LQL�

'$)7$5�$&8$1
$GL�� $�� 3�� ������ $QDOLVLV� VXGXW� SDQFDUDQ� �DQJXODU

UHVSRQVH� DQDO\VLV�� KDVLO� GHWHNVL� 0XOWLEHDP
HFKRVRXQGHU� GL� 6XQJDL� .DSXDV� 3RQWLDQDN�� �7HVLV
0DVWHU��� 6HNRODK� 3DVFD� 6DUMDQD� ,QWLWXW� 3HUWDQLDQ
%RJRU��%RJRU�

&DULV��������&DULV�WUDLQLQJ�PRGXOH�SUDFWLFDO�VHVVLRQ�SDUW
,,��&DULV��)UHGULFWRQ��1HZ�%UXQVZLFN��S���

&KRWLURV�� 1�� 3�� ������ $FRXVWLFV� RI� WKH� 6HDEHG� DV� D
3RURHODVWLF� 0HGLXP�� 6SULQJHU� 1DWXUH�� &KDP�
6ZLW]HUODQG��,6%1���������������������S����

)RQVHFD��/���DQG�&DOGHU��%��������*HRFRGHU��DQ�HIILFLHQW
EDFNVFDWWHU� PDS� FRQVWUXFWRU�� 8QLYHUVLW\� RI� 1HZ
+DPSVKLUH��1HZ�+DPSVKLUH�

*DOZD\�� 5�� 6�� ������ &RPSDULVLRQ� RI� WDUJHW� GHWHFWLRQ
FDSDELOLWLHV�RI� WKH�5HVRQ�6HDEDW������DQG�5HVRQ
6HDEDW������0XOWLEHDP�VRQDUV��8QLYHUVLW\�RI�1HZ
+DPSVKLUH��1HZ�+DPSVKLUH��S��������

+HLGH��'��9�� ������6KDOORZHVW� SRLQW� GHWHUPLQDWLRQ� ZLWK
ZDWHU�FRORXP�LPDJLQJ��0DULWLPH�,QVWLWXWH�:LOOHP
%DUWHQWV]��'HOIW�

+XWDEDUDW�� 6��� GDQ� (YDQV�� 6�� 0�� ������ 3HQJDQWDU
2VHDQRJUDIL��8,�3UHVV��-DNDUWD

,QWHUQDWLRQDO� +\GURJUDSKLF� 2UJDQL]DWLRQ� �,+2��� �����
&���� 0DQXDO� RQ� +\GURJUDSK\�� ,QWHUQDWLRQDO
+\GURJUDSKLF�%XUHDX�

,QGUDPDZDQ��%��6��������$QDOLVLV�QLODL�KDPEXU�EDOLN�SDGD
NDSDO�NDUDP��ZUHFN��PHQJJXQDNDQ�GDWD�PXOWLEHDP
HFKRVRXQGHU� GL� SHUDLUDQ� %HODZDQ�� �6NULSVL
6DUMDQD��� 6HNRODK� 7LQJJL� 7HNQRORJL� $QJNDWDQ
/DXW��6XUDED\D�

/XUWRQ�� ;�� ������$Q� ,QWURGXFWLRQ� 8QGHUZDWHU� $FRXVWLF
3ULQFLSOH� DQG� $SOLFDWLRQ�� 3UD[LV� 3XEOLVKLQJ�
&KLFKHVWHU��8.��,6%1�����������������S����

0DQLN�� +�� 0��� )XUXVDZD�� 0��� GDQ�$PDNDVX�� .�� �����
0HDVXUHPHQW�RI�VHD�ERWWRP�VXUIDFH�EDFNVFDWWHULQJ
VWUHQJWK� E\� TXDQWLWDWLYH� HFKR� VRXQGHU�� )LVKHULHV
6FLHQFH�� S������ GRL���������M�������
����������������[�

0DUVXJL�� 6�� ������ .XDWLILNDVL� VLQ\DO� DNXVWLN� SDGD
EHEHUDSD� WDUJHW� GDVDU� ODXW� GHQJDQ� LQVWUXPHQ�6LGH
6FDQ� 6RQDU�.OHLQ� 6LVWHP� ����� �6NULSVL� 6DUMDQD��
,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU�

3RHUEDQGRQR�� ������+\GURDFRXVWLFV� 6XUYH\� IRU� 6WXG\� RI
6HDEHG�� 7UDLQLQJ� 2Q� 6HDEHG� &ODVVLILFDWLRQ� DQG
0XOWLEHDP� 6XUYH\� (DVW� $VLDQ� +\GURJUDSKLF
&RPPLVLRQ��%DQGXQJ�

3UDPXGLWD��'��<��������3HPHWDDQ�EDWLPHWUL�GDQ�SHQHUDSDQ
VXGXW� UHIHUHQVL� WHUKDGDS� QLODL� KDPEXU� EDOLN
PHQJJXQDNDQ� PXOWLEHDP� HFKRVRXQGHU� �6NULSVL
6DUMDQD���,QVWLWXW�3HUWDQLDQ�%RJRU��%RJRU�

3UDWRPR�� '�� *�� ������ 0XOWLEHDP� SHUIRUPDQFH�� 5DQJH
DQG�$QJXODU�5HVROXWLRQ��-DNDUWD�

3UD\RJD��$�� ������ 6WXGL� NDUDNWHULVWLN� KDPEXU� EDOLN� GDWD
0XOWLEHDP� HFKRVRXQGHU� XQWXN� NODVLILNDVL� GDVDU
SHUDLUDQ� �VWXGL� NDVXV�0DULQH�(OHFWURQLF�+LJKZD\
�0(+�� GL�2QH� )DWKRP�%DQN� 6HODW�0DODND� WDKXQ
�������6NULSVL�6DUMDQD���6HNRODK�7LQJJL�7HNQRORJL
$QJNDWDQ�/DXW��6XUDED\D�

6HUYLFH� +\GURJUDSKLTXH� HW� 2FHDQRJUDSKLTXH� GH� OD
0DULQH� �6+20��� ������ 269���� 3URMHFW�
WKHRUHWLFDO�WUDLQLQJ��6+20

6LPERORQ�� 6�� ������$SOLNDVL� LQVWUXPHQ�PXOWLEHDP� VRQDU
GDQ�VLGH�VFDQ�NDSDO�%DKXJD�-D\D�GL�SHUDLUDQ�6HODW
6XQGD� �6NULSVL�6DUMDQD��� ,QVWLWXW�3HUWDQLDQ�%RJRU�
%RJRU�

6XEDUV\DK�� GDQ� $U\DZDQ�� ,�� .�� ������ 'HVDLQ� VXUYHL
PHWRGD� PDJQHWLN� PHQJJXQDNDQ� PDULQH
PDJQHWRPHWHU� GDODP� SHQGHWHNVLDQ� UDQMDX�� -XUQDO
*HRORJL� .HODXWDQ�� ������ ������� GRL� ���������
MJN�������������

7ULVPDGL�� +�� '�� ������ 6HDEHG� FODVVLILFDWLRQ� EDVHG� RQ
PXOWLEHDP� HFKR� VRXQGHU� EDFNVFDWWHU� GDWD� LQ� WKH
DUHD� RI� /RPERN� 6WUDLW� ,QGRQHVLD� �7HVLV� 0DVWHU��
+DIHQFLW\�8QLYHUVLWDW��+DPEXUJ�

:HQWZRUWK��&��.��������$�VFDOH�RI�JUDGH�DQG�FODVV�WHUPV
IRU� FODVWLF� VHGLPHQWV�� 7KH� -RXUQDO� RI� *HRORJ\�
����������±�����GRL���������������
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