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$EVWUDN 

3HULVWLZD� EDQMLU� \DQJ� GLDODPL� ROHK� PDV\DUDNDW� GL� KLOLU� VXQJDL� .UXHQJ� 7HXQRP� GL� .DEXSDWHQ� $FHK� -D\D� GDSDW�
PHZDNLOL� NDVXV-NDVXV� EHQFDQD� EDQMLU� \DQJ� VHULQJ� WHUMDGL� GL� NDZDVDQ� SHVLVLU� EDUDW� 3URYLQVL� $FHK��'DODP� NXUXQ�
ZDNWX� ����� –� ����� WHUGDSDW� ��� NDOL� NHMDGLDQ� EDQMLU�� DNLEDW� OXDSDQ� VXQJDL� .UXHQJ� 7HXQRP� \DQJ� PHOLQWDVL�
.HFDPDWDQ�.HXGH�7HXQRP��7LQMDXDQ�WHNQLV�WHUKDGDS�IDNWRU-IDNWRU�SHQ\HEDE�EDQMLU�GL�.DZDVDQ�7HXQRP�VHMDXK�LQL�
EHOXP�GLODNXNDQ�VHFDUD�NRPSUHKHQVLI�GDQ�WHULQWHJUDVL��VHKLQJJD�XSD\D�\DQJ�GLODNXNDQ�XQWXN�PHPLWLJDVL�EHQFDQD�
EDQMLU�PHQMDGL� NXUDQJ� HIHNWLI�� 8QWXN� LWX�� SHQHOLWLDQ� LQL�PHPSXQ\DL� GXD� WXMXDQ�� \DLWX�� ���PHQLQMDX� VHFDUD� WHNQLV�
IDNWRU-IDNWRU� \DQJ� PHQMDGL� SHQ\HEDE� WHUMDGLQ\D� EDQMLU�� ��� PHPEHULNDQ� UHNRPHQGDVL� WHUKDGDS� VDVDUDQ�
SHQJHQGDOLDQ�GHELW�VXQJDL�.UXHQJ�7HXQRP�VHEDJDL�XSD\D�XQWXN�PLWLJDVL�EHQFDQD�EDQMLU��6HODLQ�PHODNXNDQ�DQDOLVLV�
SHUPDVDODKDQ�EDQMLU� VHFDUD�HPSLULV�PHODOXL�)*'�GHQJDQ�SHPDQJNX� NHELMDNDQ�GDQ� NHSHQWLQJDQ�� MXJD�GLODNXNDQ�
WLQMDXDQ� WHNQLV�PHQJJXQDNDQ�DQDOLVLV�VSDVLDO�EHUEDVLV�*,6��3HQ\HEDE�XWDPD�EDQMLU�GL�KLOLU�'$6�.UXHQJ�7HXQRP�
DGDODK� SHQXUXQDQ� NDSDVLWDV� VXQJDL� �SHQGDQJNDODQ�� EDLN� GL� EDGDQ� VXQJDL� DWDXSXQ� GL� PXDUD� VXQJDL� DNLEDW�
VHGLPHQWDVL� \DQJ� FXNXS� WLQJJL�� 3HQ\HEDE� EDQMLU� ODLQQ\D� DGDODK� EHVDUQ\D� ODMX� DQJNXWDQ� VHGLPHQ� GDUL� DUDK� ODXW�
\DQJ� PHQXWXS� PXDUD� VXQJDL�� 8SD\D� PLWLJDVL� \DQJ� GLVDUDQNDQ� DGDODK� PHUHKDELOLWDVL� WDQJJXO-WDQJJXO� NULWLV��
PHQJHQGDOLNDQ�GDQ�PHQJXUDQJL�VHGLPHQ�GDUL�ODXW�XQWXN�PHQJXUDQJL�SHQGDQJNDODQ�PXDUD�VXQJDL� 

.DWD-NDWD�.XQFL��0LWLJDVL�EDQMLU��FXUDK�KXMDQ��*,6��)*'��WXWXSDQ�ODKDQ 

$EVWUDFW 

)ORRG� HYHQWV� H[SHULHQFHG� E\� WKH� FRPPXQLW\� GRZQVWUHDP� RI� WKH� .UXHQJ� 7HXQRP� ULYHU� LQ� $FHK� -D\D� 'LVWULFW�
UHSUHVHQW�FDVHV�RI�IORRG�GLVDVWHUV�WKDW�RIWHQ�RFFXU�LQ�WKH�ZHVWHUQ�FRDVW�RI�$FHK�3URYLQFH��'XULQJ�WKH�SHULRG�RI������
-������WKHUH�ZHUH����IORRG�HYHQWV��GXH�WR�WKH�RYHUIORZLQJ�RI�WKH�.UXHQJ�7HXQRP�ULYHU�WKDW�FURVVHG�.HXGH�7HXQRP�
6XE�'LVWULFW��6R�IDU��WKH�WHFKQLFDO�UHYLHZ�RI�WKH�IDFWRUV�FDXVLQJ�IORRGV�LQ�WKH�7HXQRP�DUHD�KDV�QRW�EHHQ�FDUULHG�RXW�
LQ�D�FRPSUHKHQVLYH�DQG� LQWHJUDWHG�PDQQHU��VR� WKDW� WKH�HIIRUWV�PDGH� WR�PLWLJDWH� IORRG�GLVDVWHUV�KDYH�EHFRPH� OHVV�
HIIHFWLYH��)RU�WKLV�UHDVRQ��WKH�REMHFWLYHV�RI�WKH�VWXG\�DUH�WZRIROGV�����WHFKQLFDO�UHYLHZ�WKH�IDFWRUV�FDXVLQJ�IORRGV�����
SURYLGH�UHFRPPHQGDWLRQV�RQ�WKH�.UXHQJ�7HXQRP�ULYHU�GLVFKDUJH�FRQWURO�WDUJHW�DV�D�PLWLJDWLRQ�HIIRUW��,Q�DGGLWLRQ�
WR�DQDO\]H�WKH�IORRG�SUREOHPV�HPSLULFDOO\�WKURXJK�)*'V�ZLWK�SROLF\�PDNHUV�DQG�VWDNHKROGHUV��D�WHFKQLFDO�UHYLHZ�
ZDV� FRQGXFWHG� XVLQJ�*,6-EDVHG� VSDWLDO� DQDO\VLV�� 7KH�PDLQ� FDXVH� RI� IORRGLQJ� LQ� WKH� GRZQVWUHDP� RI� WKH� .UXHQJ�
7HXQRP�LV�D�GHFUHDVH�LQ�ULYHU�FDSDFLW\��VLOWLQJ��GXH�WR�KLJK�VHGLPHQWDWLRQ��$QRWKHU�FDXVH�RI� IORRGLQJ�LV� WKH�ODUJH�
UDWH� RI� VHGLPHQW� WUDQVSRUW� IURP� WKH� VHD� WKDW� FORVHV� WKH� ULYHU�PRXWK�� 7KH� UHFRPPHQGHG�PLWLJDWLRQ�PHDVXUHV� DUH�
UHKDELOLWDWLQJ�FULWLFDO�G\NHV��FRQWUROOLQJ�DQG�UHGXFLQJ�VHGLPHQW�IURP�WKH�VHD�WR�UHGXFH�VLOWLQJ�RI�ULYHU�PRXWKV� 

.H\ZRUGV��)ORRGV�PLWLJDWLRQ��UDLQIDOO��*,6��)*'��ODQG�FRYHU 
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���3HQGDKXOXDQ 

)HQRPHQD� EDQMLU� VHFDUD� DODPL� GDSDW� EHU-� WUDQVIRUPDVL�
PHQMDGL� VXDWX� SHULVWLZD� EHQFDQD�� DSDELOD� ROHK�
NDUHQDQ\D� PHQLPEXONDQ� NHVXOLWDQ� KLGXS�� NHKLODQJDQ�
MLZD� GDQ� KDUWD� EHQGD� \DQJ� WLGDN� PDPSX� GLWDQJJXQJ�
ROHK� PDQXVLD� \DQJ� WHUGDPSDN� ROHKQ\D�� )HQRPHQD�
EDQMLU� GL� ,QGRQHVLD� PHQHPSDWL� XUXWDQ� WHUWLQJJL� GDODP�

MHQLV-MHQLV� EHQFDQD� \DQJ� SDOLQJ� EDQ\DN� WHUMDGL� VHFDUD�
QDVLRQDO�� %HUGDVDUNDQ� GDWD� WHUPXWDNKLU� \DQJ� GLULOLV�
ROHK� %DGDQ� 3HQDQJJXODQJDQ� %HQFDQD� 1DVLRQDO�
�%13%�� ������� VHMDN� WDKXQ� ����� VDPSDL� ����� WHODK�
WHUMDGL� VHWLGDNQ\D� ������� NHMDGLDQ� EHQFDQD� GL�
,QGRQHVLD�� GLPDQD� ������� GL� DQWDUDQ\D� PHUXSDNDQ�
SHULVWLZD� EDQMLU�� 'L� OHYHO� SURYLQVL�� ���� GDUL� WRWDO�
NHMDGLDQ�EHQFDQD�GL�3URYLQVL�$FHK�PHUXSDNDQ�EHQFDQD�
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EDQMLU��GLPDQD�GDODP�NXUXQ�ZDNWX�WDKXQ������–������
WHUFDWDW�NHMDGLDQ�EHQFDQD�EDQMLU�VHEDQ\DN�����NDOL�� 

3HULVWLZD� EDQMLU� \DQJ� GLDODPL� ROHK� PDV\DUDNDW� GL�
NDZDVDQ� 7HXQRP� \DQJ� PHQHPSDWL� EDJLDQ� KLOLU� GDUL�
'DHUDK� $OLUDQ� 6XQJDL� �'$6�� .UXHQJ� 7HXQRP��
3URYLQVL� $FHK� �*DPEDU� ���� GDSDW� PHZDNLOL� NDVXV-
NDVXV� EHQFDQD� EDQMLU� \DQJ� VHULQJ� WHUMDGL� GL� NDZDVDQ�
SHVLVLU� EDUDW� 3URYLQVL� $FHK�� 6HFDUD� XPXP�� NDMLDQ-
NDMLDQ� LOPLDK� WHUGDKXOX� WHUKDGDS� IHQRPHQD� EDQMLU�
VHQDQWLDVD� PHQJXQJNDSNDQ� EDKZD� UHQGDKQ\D� GD\D�
GXNXQJ�'$6�VHEDJDL�VXDWX�HNRVLVWHP�PHUXSDNDQ�VDODK�
VDWX� SHQ\HEDE� XWDPD� WHUMDGLQ\D� EHQFDQD� DODP� \DQJ�
WHUNDLW� GHQJDQ� DLU� �ZDWHU-UHODWHG� GLVDVWHU��� XWDPDQ\D�
GDODP�KDO�LQL�EHQFDQD�EDQMLU��'L�ODLQ�SLKDN��NHUXVDNDQ�
'$6� GDSDW� GLSHUFHSDW� ROHK� WHUMDGLQ\D� SHQLQJNDWDQ�
SHPDQIDDWDQ� VXPEHUGD\D� DODP� VHEDJDL� DNLEDW� GDUL�
SHUWDPEDKDQ� SHQGXGXN� GDQ� SHUNHPEDQJDQ� HNRQRPL��
NRQIOLN�NHSHQWLQJDQ�GDQ� NXUDQJQ\D�NHWHUSDGXDQ� DQWDU�
VHNWRU��DQWDU�ZLOD\DK�KXOX-WHQJDK-KLOLU�� 

%HUGDVDUNDQ� SHQHOXVXUDQ� DZDO� WHUKDGDS� IHQRPHQD�
EDQMLU�GDQ�XSD\D�\DQJ�WHODK�GLODNXNDQ�ROHK�SHPHULQWDK�
GDHUDK� .DEXSDWHQ� $FHK� -D\D� VDPSDL� VHMDXK� LQL��
WLQMDXDQ� WHNQLV� WHUKDGDS� IDNWRU-IDNWRU�SHQ\HEDE�VHULQJ�
WHUMDGLQ\D�SHULVWLZD�EDQMLU�GL�.DZDVDQ�7HXQRP�EHOXP�
GLODNXNDQ�VHFDUD�NRPSUHKHQVLI��'L�VDPSLQJ�LWX��XSD\D�
SHQDQJJXODQJDQ� EDQMLU� GL� EDJLDQ� KLOLU� '$6� .UXHQJ�
7HXQRP� EHOXP� GLODNXNDQ� VHFDUD� VLVWHPDWLV� GDQ�
WHULQWHJUDVL�� VHKLQJJD� XSD\D� \DQJ� GLODNXNDQ� XQWXN�
PHPLWLJDVL� EHQFDQD� EDQMLU� PHQMDGL� NXUDQJ� HIHNWLI��

8QWXN�LWX��SHQHOLWLDQ�LQL�PHPSXQ\DL�GXD�WXMXDQ�XWDPD��
\DLWX�� SHUWDPD�� PHQLQMDX� VHFDUD� WHNQLV� IDNWRU-IDNWRU�
\DQJ� PHQMDGL� SHQ\HEDE� WHUMDGLQ\D� EDQMLU� GL� NDZDVDQ�
KLOLU� '$6� .UXHQJ� 7HXQRP�� NHGXD�� PHPEHULNDQ�
UHNRPHQGDVL� WHUKDGDS� VDVDUDQ� SHQJHQGDOLDQ� GHELW�
VXQJDL�.UXHQJ� 7HXQRP� VHEDJDL� XSD\D� XQWXN�PLWLJDVL�
EHQFDQD�EDQMLU� 

7HXQRP�DGDODK�VHEXDK�NHFDPDWDQ�GL�.DEXSDWHQ�$FHK�
-D\D�� 3URYLQVL� $FHK�� :LOD\DK� 7HXQRP� WHUOHWDN� GL�
SHVLVLU�%DUDW�3URYLQVL�$FHK� \DQJ�EHUMDUDN� VHNLWDU� ����
NP� GDUL� LEXNRWD� SURYLQVL�� %DQGD� $FHK�� 'L� DQWDUD� ���
GHVD�\DQJ�GLNHORPSRNNDQ�PHQMDGL���0XNLP������GDUL�
ZLOD\DK� .HFDPDWDQ� 7HXQRP� WHUOHWDN� GL� NDZDVDQ�
SHVLVLU�� GHQJDQ� NRQVHQWUDVL� NHSDGDWDQ� SHQGXGXN�
WHUOHWDN� GL� ZLOD\DK� GHVD� .HXGH� 7HXQRP� \DQJ�
PHUXSDNDQ� EDJLDQ� KLOLU� GDUL� '$6� .UXHQJ� 7HXQRP�
�*DPEDU����� 

-XPODK� SHQGXGXN� .HFDPDWDQ� 7HXQRP� DGDODK� �������
MLZD�GDQ�WHUNRQVHQWUDVL�SDGD�GHVD�.HXGH�7HXQRP�\DQJ�
PHUXSDNDQ� SXVDW� DGPLQLVWUDVL� NHFDPDWDQ�� :LOD\DK�
SHVLVLU� WHUVHEXW� GLOLQWDVL� ROHK� VXQJDL� .UXHQJ� 7HXQRP�
GDQ�.UXHQJ�2Q��'HQJDQ� WLSLNDO� NDZDVDQ� SHVLVLU� \DQJ�
KDQJDW�GDQ� OHPEDE��FXUDK�KXMDQ�EHUNLVDU�DQWDUD�����-
�����PP� GDQ� MXPODK� KDUL� KXMDQ� EHUNLVDU� DQWDUD� ���-
����KDUL�SHU�WDKXQ��ZLOD\DK�7HXQRP�VHULQJ�PHQJDODPL�
SHULVWLZD� EDQMLU� SDGD� VDDW� FXUDK� KXMDQ� WLQJJL� GHQJDQ�
GXUDVL� \DQJ� ODPD� �*DPEDU� ���� %HUGDVDUNDQ� FDWDWDQ�
NHMDGLDQ�EDQMLU�GDUL�VXPEHU�EHULWD�GDUL�EHUEDJDL�PHGLD�
\DQJ� GLKLPSXQ� GDODP� SHQHOLWLDQ� LQL�� GDODP� NXUXQ�

*DPEDU����3HWD�VLWXDVL�'$6�.UXHQJ�7HXQRP�.HFDPDWDQ�7HXQRP�.DEXSDWHQ�$FHK�-D\D��3URYLQVL�$FHK 
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ZDNWX�WDKXQ������–������WHUGDSDW�����GXD�SXOXK�GHODSDQ�
NHMDGLDQ�EDQMLU��GHQJDQ�JHQDQJDQ�UDWD-UDWD�PHQFDSDL����-�
����FP� 

���'DWD 

7HUGDSDW� GDWD� XWDPD� GDQ� GDWD� SHQGXNXQJ� \DQJ�
GLEXWXKNDQ�GDODP�DQDOLVLV� VSDVLDO� GHQJDQ�PHQJJXQDNDQ�
*,6��'DWD�XWDPD�WHUGLUL�GDUL�GDWD�WXWXSDQ�ODKDQ�GDQ�EDWDV�
'$6� .UXHQJ� 7HXQRP�� GDWD� '(01$6�6570� GDUL�
.DEXSDWHQ� $FHK� -D\D�� $FHK� %DUDW� GDQ� 3LGLH� \DQJ�
PHUXSDNDQ�ZLOD\DK�DGPLQLVWUDVL�\DQJ�EHUEDWDVDQ�GHQJDQ�
'$6�.UXHQJ� 7HXQRP��'L� VDPSLQJ� LWX� GLEXWXKNDQ� MXJD�
GDWD� EDWDV� DGPLQLVWUDVL� .DEXSDWHQ� $FHK� -D\D� GDQ� GDWD�
MHQLV� WDQDK� .DEXSDWHQ� $FHK� -D\D�� 6HOXUXK� GDWD� \DQJ�
GLVHEXWNDQ� GL� DWDV� DGDODK� GDWD� YHNWRU� GDODP� IRUPDW�
SROLJRQ�� NHFXDOL� GDWD�'(01$6�6570� \DQJ� EHUEHQWXN�
UDVWHU�� 'DWD� \DQJ� GLEXWXKNDQ� VHOHQJNDSQ\D� GLVDMLNDQ�
SDGD�7DEHO��� 

7HUGDSDW� GXD� NRPSRQHQ� DQDOLVLV� \DQJ� GLODNXNDQ� GDODP�
SHQHOLWLDQ�LQL��\DLWX��SHUWDPD��NRPSRQHQ�DQDOLVLV�HPSLULV�
PHODOXL�)RFXV�*URXS�'LVFXVVLRQ� �)*'�� WHUKDGDS�XSD\D�
SHQDQJJXODQJDQ� EDQMLU� \DQJ� WHODK� GLODNXNDQ� ROHK�
SHPDQJNX� NHELMDNDQ� GDQ� NHSHQWLQJDQ� GL� ZLOD\DK�
SHQHOLWLDQ�� NHGXD�� WLQMDXDQ� WHNQLV� GHQJDQ� PHODNXNDQ�
DQDOLVLV� VSDVLDO� EHUEDVLV� *HRJUDSKLFDO� ,QIRUPDWLRQ�
6\VWHP� �*,6�� GDQ� PHPDQIDDWNDQ� GDWD� 5HPRWH� 6HQVLQJ�
�56��� 'DUL� NHGXD� NRPSRQHQ� WHUVHEXW� NHPXGLDQ� GDSDW�
GLDQDOLVD� NHWHUNDLWDQ� DQWDUD� NRQGLVL� GD\D� GXNXQJ� '$6�
7HXQRP� GHQJDQ� SHQJDPELODQ� NHSXWXVDQ� GDQ� NHELMDNDQ�
SHQDQJDQDQ�EDQMLU�\DQJ�WHODK�GLODNXNDQ��XQWXN�NHPXGLDQ�
VDVDUDQ� SHQDQJDQDQ� \DQJ� EHUVLIDW� PLWLJDWLI� DWDX�
PHQJXUDQJL�ULVLNR�EHQFDQD�GDSDW�GLVDUDQNDQ� 

���0HWRGH 

����$QDOLVLV�HPSLULV 

3DGD� EDJLDQ� DZDO� GLPXODLQ\D� NHJLDWDQ� SHQHOLWLDQ� LQL�
WHUOHELK� GDKXOX� GLUDQFDQJ� VHEXDK� )*'� GHQJDQ�
PHQJXQGDQJ� SHUZDNLODQ� GDUL� 6DWXDQ� .HUMD� 3HPHULQWDK�
'DHUDK� �6.3'�� GDQ� GLQDV-GLQDV� WHUNDLW�� SHUZDNLODQ�
PHGLDPDVVD��SHUZDNLODQ�/HPEDJD�6ZDGD\D�0DV\DUDNDW�
ORNDO�� GDQ� SHUZDNLODQ� PDV\DUDNDW� WHUGDPSDN�� XQWXN�
PHQJLGHQWLILNDVL�SHUPDVDODKDQ�EDQMLU�VHFDUD�KLVWRULV�GDQ�
XSD\D� \DQJ� WHODK� GLODNXNDQ�� ,GHQWLILNDVL� LVX� SRNRN� GDQ�
SHUPDVDODKDQ�\DQJ�GLJDOL�GDUL�)*'�LQL�DQWDUD�ODLQ�WHUNDLW�
GHQJDQ� NRQGLVL� GDQ� SHQ\HEDE� DGDQ\D� ODKDQ� NULWLV� GL�
ZLOD\DK� '$6� .UXHQJ� 7HXQRP�� NRQGLVL� KDELWDW� GDQ�
SHUOLQGXQJDQ� NHDQHNDUDJDPDQ� KD\DWL�� VXPEHU�� ODMX� GDQ�
GDPSDN� GDUL� VHGLPHQWDVL� GL� EDGDQ� VXQJDL�� NXDOLWDV� DLU��
PDVDODK�SHQJJXQDDQ�DLU�WDQDK�GDQ�DLU�SHUPXNDDQ��GDHUDK�
UDZDQ�EHQFDQD��EDQMLU��ORQJVRU�GDQ�NHNHULQJDQ���PDVDODK�

VRVLDO-HNRQRPL� GDQ� NHOHPEDJDDQ�� PDVDODK� WDWD� UXDQJ�
GDQ� SHQJJXQDDQ� ODKDQ�� SHUPDVDODKDQ� DQWDUD� KXOX� GDQ�
KLOLU��VHUWD�NRQIOLN�SHPDQIDDWDQ�VXPEHUGD\D�DODP� 

����$QDOLVLV�VSDVLDO�GDQ�SDUDPHWHULVDVL�IDNWRU-IDNWRU�
 SHQJDUXK 

8QWXN� NHEXWXKDQ� LQSXW� GDWD� PHQJJXQDNDQ� PHWRGH�
DQDOLVLV� VSDVLDO�� PDND� GLODNXNDQ� VXUYH\� SHQJDPELODQ�
GDWD� VHFDUD� WHUSDGX� �LQWHJUDWHG� VXUYH\�� \DQJ� PHOLSXWL�
NHJLDWDQ� ZDZDQFDUD� \DQJ� EHUVLIDW� GHVNULSWLI� VDPELO�
PHPDQIDDWNDQ� WHNQRORJL� JHRVSDVLDO� EHUEDVLV� *,6� GDQ�
56� XQWXN� PHQGDSDWNDQ� GDWD� GL� ODSDQJDQ�� 6XUYH\�
SHQJDPELODQ�GDWD�SULPHU�PHOLSXWL�VXUYH\�NRQGLVL�DOLUDQ�
GHQJDQ� PHODNXNDQ� SHQJXNXUDQ� SDUDPHWHU� KLGURPHWUL�
SDGD� DOLUDQ� VXQJDL�� REVHUYDVL� GDPSDN� GDQ� EHNDV�
JHQDQJDQ�EDQMLU��GDQ�ZDZDQFDUD�NHSDGD�PDV\DUDNDW�� 

'L� VDPSLQJ� LWX� GDWD� VHNXQGHU� MXJD� GLJXQDNDQ�� \DQJ�
EHUVXPEHU� GDUL� LQVWDQVL� WHUNDLW�� ODSRUDQ� NHJLDWDQ�
SHQDQJDQDQ� EDQMLU�� GDQ� KDVLO-KDVLO� NDMLDQ� DNDGHPLV��
EDLN� VHFDUD� NXDOLDWLI� PDXSXQ� NXDQWLWDWLI�� 'DWD-GDWD�
VHNXQGHU� WHUVHEXW� WHUVDML� EDLN� GDODP� EHQWXN� WDEXODU�
\DQJ� PHPSXQ\DL� UHIHUHQVL� JHRJUDILV�� PDXSXQ� GDODP�
EHQWXN� SHWD-SHWD� YHNWRU� WHPDWLN� \DQJ� GLSHUROHK� GDUL�
EHUEDJDL� VXPEHU� VHVXDL� GHQJDQ� NHEXWXKDQ� DQDOLVD��
7XMXDQ� DNKLU� GDUL� DQDOLVLV� JHRVSDVLDO� LQL� DGDODK� XQWXN�
PHQGDSDWNDQ� JDPEDUDQ� \DQJ� NRPSUHKHQVLI� WHQWDQJ�
NRQGLVL� GDQ� NDUDNWHULVWLN� '$6� .UXHQJ� 7HXQRP��
.RQGLVL� GDQ� GD\D� GXNXQJ� '$6� .UXHQJ� 7HXQRP�
GLGHVNULSVLNDQ� PHODOXL� EHEHUDSD� DQDOLVLV� PHQGDODP�
\DLWX� DQDOLVLV� NRQGLVL� NOLPDWRORJLV� GDQ� PHWHRURORJLV��
FXUDK� KXMDQ�� SHUXEDKDQ� WXWXSDQ� ODKDQ�� KLGURORJL�� HURVL�
ODKDQ��NRQGLVL�PRUIRORJL�GDQ�DOLUDQ�VXQJDL��GDQ�DQDOLVLV�
VHGLPHQ� GDQ� VHGLPHQWDVL�� 8QWXN� GDSDW� PHODNXNDQ�
DQDOLVLV� KLGURORJL� GDQ� HURVL� ODKDQ� GLSHUOXNDQ�
SHUKLWXQJDQ� VHFDUD� WHRULWLV� GHQJDQ� PHPSHUKLWXQJNDQ�
EHUEDJDL�SDUDPHWHU�GDQ�SHQJXMLDQ�VWDWLVWLND� 

����$QDOLVLV�KLGURORJL 

/DQJNDK-ODQJNDK� DQDOLVLV� KLGURORJL� GLPXODL� GHQJDQ�
DQDOLVLV� KXMDQ� UDQFDQJDQ� PHQJJXQDNDQ� WLJD� PHWRGH�
DQDOLVLV� GLVWULEXVL� IUHNXHQVL� GDQ� VHEDUDQ� FXUDK� KXMDQ�
DUHDO�� 7XMXDQ� DNKLUQ\D� \DLWX� XQWXN� PHQGDSDWNDQ�
EHVDUDQ�KXMDQ�UDQFDQJDQ�XQWXN�PHQHQWXNDQ�GHELW�EDQMLU�
UHQFDQD� EHUGDVDUNDQ� SDWRNDQ� SHULRGH� XODQJ� WHUWHQWX�
VHSHUWL�SHULRGH�XODQJ������������������GDQ�����WDKXQDQ��
*DPEDU� �� PHPSHUOLKDWNDQ� VNHPDWLVDVL� WDKDSDQ�
DQDOLVLV�KXMDQ�UDQFDQJDQ�VHFDUD�WHRULWLV� 

8QWXN�PHQFDSDL�WXMXDQ�LQL��PDND�NRQVLVWHQVL�GDWD�FXUDK�
KXMDQ�SHUOX�GLXML�NHVHVXDLDQ�SROD�GLVWULEXVLQ\D�VHKLQJJD�
SUREDELOLWDV� FXUDK� KXMDQ� PDNVLPXP� GDSDW�

7DEHO����'DWD�\DQJ�GLVDMLNDQ�GDODP�EHQWXN�SHWD�GLJLWDO�YHNWRU�GDQ�UDVWHU�XQWXN�DQDOLVD�VSDVLDO�'$6�.UXHQJ�7HXQRP 

1R� 'DWD :LOD\DK 6XPEHU -HQLV�'DWD 

� 3HQXWXSDQ�/DKDQ '$6�.UXHQJ�7HXQRP %3.+ 9HNWRU 

� %DWDV�'$6 '$6�.UXHQJ�7HXQRP %3'$6 9HNWRU 

� '(01$6�6570 .DEXSDWHQ�$FHK�-D\D��$FHK�%DUDW�GDQ�3LGLH %,* 5DVWHU 

� 7XWXSDQ�/DKDQ .DEXSDWHQ�$FHK�-D\D %$33('$ 9HNWRU 

� %DWDV�$GPLQLVWUDVL .DEXSDWHQ�$FHK�-D\D %$33('$ 9HNWRU 

� -HQLV�7DQDK .DEXSDWHQ�$FHK�-D\D %$33('$ 9HNWRU 
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GLUHQFDQDNDQ�� 'DODP� KDO� LQL� FXUDK� KXMDQ� UDQFDQJDQ�
GLKLWXQJ� GHQJDQ� WLJD� MHQLV� VHEDUDQ� \DLWX� EHUGDVDUNDQ�
DQDOLVLV� IUHNXHQVL� ORJ� QRUPDO�� DQDOLVLV� IUHNXHQVL� (�-��
*XPEHO��GDQ�DQDOLVLV�SHQ\HEDUDQ�/RJ�3HDUVRQ�7LSH�,,,�
�7ULDWPRGMR�� ������ &KRZ� HW� DO��� ������� 8QWXN�
PHQJHWDKXL� NHEHQDUDQ� KLSRWHVLD� VHEDUDQ� IUHNXHQVL�
\DQJ� GLKDVLONDQ�� PDND� NHPXGLDQ� GLODNXNDQ�
SHPHULNVDDQ� XML� NHVHVXDLDQ� VHEDUDQ� DWDX� GLVWULEXVL��
GDODP�KDO�LQL�GLSDNDL�GXD�PHWRGH�XML��\DLWX�XML�6PLUQRY�
.ROPRJRURY� GDQ� XML� &KL-6TXDUH� �7ULDWPRGMR�� ������
&KRZ� HW� DO��� ������� 6HWHODK� PHQGDSDWNDQ� EHVDUDQ�
SHULRGH� FXUDK� KXMDQ� GHQJDQ� EHUEDJDL� SHULRGH� XODQJ��
PDND� GDSDWODK� GLWHQWXNDQ� GHELW� EDQMLU� UDQFDQJDQ��
0HWRGH�\DQJ�GLJXQDNDQ�\DLWX�PHWRGH�+LGURJUDI�6DWXDQ�
6LQWHWLN��+66��XQWXN�SHULRGH�XODQJ������������������GDQ�
����WDKXQ��7ULDWPRGMR��������&KRZ�HW�DO��������� 

/DQJNDK� VHODQMXWQ\D� DGDODK� PHQHQWXNDQ� YROXPH�
OLPSDVDQ� \DQJ� WHUMDGL� SDGD� '$6� .UXHQJ� 7HXQRP�
WHUKDGDS� GHELW� EDQMLU� UDQFDQJDQ� GHQJDQ� EHUEDJDL�
SHULRGH� XODQJ� GL� DWDV�� 6XULSLQ� ������� PHQ\HEXWNDQ�
EDKZD� IDNWRU-IDNWRU� \DQJ� PHPSHQJDUXKL� OLPSDVDQ�
DGDODK� IDNWRU�PHWHRURORJLV� \DQJ� WHUGLUL� GDUL� LQWHQVLWDV�
KXMDQ�� GXUDVL� KXMDQ�� GDQ� GLVWULEXVL� FXUDK� KXMDQ��
7DKDSDQ� NUXVLDO� VHWHODK� SHUKLWXQJDQ� VHFDUD� WHRULWLV�
XQWXN� SDUDPHWHU-SDUDPHWHU� KLGURORJLV� GDQ�
PHWHRURORJLV� WHUVHEXW� DGDODK� SHUKLWXQJDQ� IDNWRU�
NDUDNWHULVWLN� '$6� \DQJ� WHUGLUL� GDUL� OXDV� GDQ� EHQWXN�
'$6��WRSRJUDIL��GDQ�MHQLV�WXWXSDQ�ODKDQ��'DODP�KDO�LQL�
DQDOLVLV� VSDVLDO� GHQJDQ� *,6� GLODNXNDQ� GHQJDQ�
PHPDQIDDWNDQ�GDWD�'(01$6�6570�XQWXN�SHQHQWXDQ�
EDWDV� ZLOD\DK� '$6�� WRSRJUDIL� GDQ� MDULQJDQ� VXQJDL��
.HPXGLDQ� GLODNXNDQ� MXJD� DQDOLVLV� SHUXEDKDQ� WXWXSDQ�
ODKDQ�SDGD�ZDNWX�\DQJ�EHUEHGD�GHQJDQ�PHPDQIDDWNDQ�
GDWD�VHNXQGHU�EHUXSD�SHWD�YHNWRU�SROLJRQ�WXWXSDQ�ODKDQ�
'$6� .UXHQJ� 7HXQRP� WDKXQ� ����� GDQ� ����� �OLKDW�
7DEHO�����%HUGDVDUNDQ�DQDOLVLV�\DQJ�PHQJLQWHJUDVLNDQ�
PHWRGH� SHUKLWXQJDQ� WHRULWLV� GDQ� DQDOLVLV� VSDVLDO�
WHUVHEXW�� PDND� GLKDVLONDQ� SHWD� WHPDWLN� SHUXEDKDQ�
SHQJJXQDDQ� ODKDQ� GDSDW� GLLGHQWLILNDVL� GDUL� SHUXEDKDQ�
QLODL�NRHILVLHQ�OLPSDVDQ��&1��VXDWX�'$6� 

����$QDOLVLV�HURVL�ODKDQ 

(URVL� WDQDK� SDGD� ZLOD\DK�'$6�PHUXSDNDQ� VDODK� VDWX�
VXPEHU� XWDPD� \DQJ� GDSDW� PHPLFX� DQJNXWDQ� VHGLPHQ�

SHUPXNDDQ�ZLOD\DK�'$6��+DO�LQL�EHUNRQWULEXVL�NHSDGD�
NHWHUVHGLDDQ� VHGLPHQ� \DQJ� WHUEDZD� ROHK� GHELW� DOLUDQ�
VXQJDL� GDUL� KXOX� KLQJJD� NH� KLOLU� VXQJDL�� 6HFDUD�
DODPLDK�� IDNWRU-IDNWRU�SHQ\HEDE� WHUMDGLQ\D�HURVL� ODKDQ�
DGDODK� NDUDNWHULVWLN� GDQ� HURGLELOLWDV� WDQDK� VHUWD� LNOLP�
VHWHPSDW�� 1DPXQ� GHPLNLDQ�� DNLEDW� PHQLQJNDWQ\D�
DNWLYLWDV� PDQXVLD� \DQJ� PHPDQIDDWNDQ� GDQ� PHQJXEDK�
IXQJVL� ODKDQ� GL� VXDWX� ZLOD\DK� '$6�� PDND� ODMX� HURVL�
ODKDQ�MXJD�DNDQ�PHQJDODPL�SHQLQJNDWDQ��WHUXWDPD�MLND�
WLGDN�GLEDUHQJL�GHQJDQ�XSD\D�NRQVHUYDVL�ODKDQ�GDQ�DLU�
�.RGRDWLH��������$VGDN��������� 

6HFDUD� WHNQLV�� SHUNLUDDQ� ODMX� HURVL� ODKDQ� GDSDW�
GLODNXNDQ� GHQJDQ� 3HQGHNDWDQ� 8QLYHUVDO� 6RLO� /RVV�
(TXDWLRQ� �86/(��� 0HWRGH� 86/(� PHUXSDNDQ� PHWRGH�
\DQJ� XPXP� GLJXQDNDQ� XQWXN� PHPSUHGLNVL� ODMX� HURVL�
�6FKZDE� HW� DO��� ������� 6HODLQ� VHGHUKDQD�� PHWRGH� LQL�
MXJD� VDQJDW� EDLN� GLWHUDSNDQ� GL� GDHUDK-GDHUDK� \DQJ�
IDNWRU� XWDPD� SHQ\HEDE� HURVLQ\D� DGDODK� KXMDQ� GDQ�
DOLUDQ� SHUPXNDDQ�� 86/(� GLJXQDNDQ� XQWXN�
PHPSUHGLNVL� NHKLODQJDQ� WDQDK� \DQJ� GLKDVLONDQ� ROHK�
HURVL�GDQ�GLHQGDSNDQ�SDGD�VHJPHQ� OHUHQJ�EXNDQ�SDGD�
KXOX�'$6��6HODLQ�LWX�MXJD�GLGHVDLQ�XQWXN�PHPSUHGLNVL�
UDWD-UDWD� MXPODK� HURVL� GDODP� ZDNWX� \DQJ� SDQMDQJ�
�5LVVH�HW�DO���������� 

5XPXV� \DQJ� GLJXQDNDQ� XQWXN�PHQJHWDKXL� EDQ\DNQ\D�
WDQDK�WHUHURVL�\DLWX��$VGDN�������� 

��$� �5�[�.�[�/6�[�&�[�3  ������������������������������ 

'LPDQD��$�PHUXSDNDQ�EDQ\DNQ\D� WDQDK�\DQJ� WHUHURVL�
�WRQ�KD�WDKXQ��� 5� DGDODK� IDNWRU� HURVLYLWDV� DWDX� GD\D�
UXVDN�KXMDQ�GDODP�VHWDKXQ��.�DGDODK�IDNWRU�HURGLELOLWDV�
WDQDK�� /6� DGDODK� IDNWRU� SDQMDQJ� GDQ� NHPLULQJDQ�
OHUHQJ��&�DGDODK�NRHILVLHQ� WLSH�YHJHWDVL�SHQXWXS�WDQDK�
GDQ�SHQJHORODDQ�WDQDPDQ��GDQ�3�DGDODK�IDNWRU�WLQGDNDQ
-WLQGDNDQ�NKXVXV�NRQVHUYDVL�WDQDK��*DPEDU���� 

1LODL� 5� GDSDW� GLKLWXQJ� EHUGDVDUNDQ� SHUVDPDDQ�
:LVFKPHLHU�\DQJ�GLSHQJDUXKL�ROHK�SHUVDPDDQ�HPSLULV�
HURVLYLWDV� KXMDQ� UDWD-UDWD� WDKXQDQ� WLSLNDO� GL� ZLOD\DK�
,QGRQHVLD�� 3DUDPHWHU� SHQHQWX� GDUL� HURVLYLWDV� KXMDQ�
WHUVHEXW� WHUGLUL� GDUL� FXUDK� KXMDQ� UDWD-UDWD� KDULDQ� SHU�
WDKXQ� \DQJ� GLSHUROHK� GDUL� DQDOLVLV� NOLPDWRORJL� GDQ�
KLGURPHWHRURORJL��GDQ�FXUDK�KXMDQ�PDNVLPXP�UDWD-UDWD�

*DPEDU����6NHPDWLVDVL�DQDOLVLV�KLGURORJL�XQWXN�PHQJKDVLONDQ�KXMDQ�UDQFDQJDQ�\DQJ�GLSHUOXNDQ 
XQWXN�SHQHQWXDQ�FXUDK�KXMDQ�SDGD�'$6�GHQJDQ�EHUEDJDL�SHULRGH�XODQJ 
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GDODP� ��� MDP� SHU� EXODQ� XQWXN� NXUXQ� ZDNWX� VDWX� WDKXQ�
�5HQDUG�HW�DO��������� 

6HODQMXWQ\D� IDNWRU� HURGLELOLWDV� WDQDK� �.�� GLWHQWXNDQ�
GHQJDQ�PHQJJXQDNDQ� WDEHO� NRHILVLHQ�.� XQWXN� EHEHUDSD�
MHQLV� WDQDK� GL� ,QGRQHVLD� �6XWDSD�� ������� )DNWRU� LQGHNV�
WRSRJUDIL�\DQJ�GLZDNLOL�ROHK�SDQMDQJ��/��GDQ�NHPLULQJDQ�
�6��ODKDQ�WHUKDGDS�EHVDUQ\D�HURVL�GLLQWHJUDVLNDQ�PHQMDGL�
IDNWRU� /6� GL� GDODP� SHUVDPDDQ� 86/(� �SHUVDPDDQ� �����
6FKZDE�HW�DO����������GDQ�GLSHUROHK�QLODLQ\D�GDUL�DQDOLVLV�
VSDVLDO� WRSRJUDIL�ZLOD\DK�'$6�PHQJJXQDNDQ� SHUDQJNDW�
OXQDN�*,6� 

3HUXEDKDQ� WDWD� JXQD� ODKDQ� PHUXSDNDQ� SHQ\HEDE� XWDPD�
HURVL� ELOD� GL� EDQGLQJNDQ� GHQJDQ� IDNWRU� ODLQ�� )DNWRU�
SHQXWXSDQ� ODKDQ� YHJHWDVL� FXNXS� VLJQLILNDQ� GDODP�
SHQJXUDQJDQ� DWDX� SHQLQJNDWDQ� DOLUDQ� SHUPXNDDQ��
5HVDSDQ� DLU� \DQJ� PDVXN� NH� GDODP� WDQDK� UHODWLI� WHWDS�
NHFXDOL� ODKDQQ\D� EHUXEDK� �.RGRDWLH� GDQ� 6MDULHI�� �������
8QWXN�PHQHQWXNDQ�EHVDUQ\D�SHQJDUXK�WXWXSDQ�ODKDQ�LQL��
$VGDN� ������� VHFDUD� HPSLULV� WHODK�PHQJNODVLILNDVL� QLODL�
NRHILVLHQ� GDUL� MHQLV-MHQLV� WXWXSDQ� ODKDQ� �&�� EHUGDVDUNDQ�
SHQJDUXK� YHJHWDVL�� NRQGLVL� SHUPXNDDQ� WDQDK� GDQ�
SHQJHORODDQ� ODKDQ� WHUKDGDS� EHVDUQ\D� WDQDK� \DQJ� KLODQJ�
DWDX�WHUHURVL�� 

7HUDNKLU�� IDNWRU� \DQJ� PHPSHQJDUXKL� EDQ\DNQ\D� WDQDK�
\DQJ� WHUHURVL� DGDODK� SHQJHORODDQ� GDQ� NRQVHUYDVL� WDQDK�
�3���1LODL�3�DGDODK�QLVEDK�DQWDUD� WDQDK� WHUHURVL� UDWD-UDWD�
GDUL� ODKDQ� \DQJ� PHQGDSDW� WLQGDNDQ� NKXVXV� NRQVHUYDVL�
WHUWHQWX�WHUKDGDS�WDQDK�WHUHURVL�UDWD-UDWD�GDUL� ODKDQ�\DQJ�
GLRODK�WDQSD�WLQGDNDQ�NRQVHUYDVL��GHQJDQ�FDWDWDQ�IDNWRU-
IDNWRU� SHQ\HEDE� HURVL� \DQJ� ODLQ� GLDVXPVLNDQ� WLGDN�
EHUXEDK��$VGDN�������� 

���+DVLO�GDQ�3HPEDKDVDQ 

���� 7LQMDXDQ� VXPEHU-VXPEHU� SHUPDVDODKDQ� SDGD�
 '$6�.UXHQJ�7HXQRP 

3HQLQMDXDQ� SHUPDVDODKDQ� EDQMLU� GDODP� SHQHOLWLDQ� LQL�
GLIRNXVNDQ� NHSDGD� LGHQWLILNDVL� IDNWRU-IDNWRU� SHQ\HEDE�
WHUMDGLQ\D�EDQMLU�DJDU�VWUDWHJL�SHQ\HOHVDLDQ�SHUPDVDODKDQ�
EDQMLU� WHUVHEXW�PHQMDGL� WHSDW� VDVDUDQ��%HUGDVDUNDQ� KDVLO�
DQDOLVLV� VSDVLDO� GDQ� KLGURORJL� VHEDJDLPDQD� GLXUDLNDQ�
SDGD�EDE�VHEHOXPQ\D��SHQ\HEDE�XWDPD�VHULQJ�WHUMDGLQ\D�
SHULVWLZD�EDQMLU�SDGD�.DZDVDQ�7HXQRP�DGDODK�WLQJJLQ\D�
FXUDK� KXMDQ� GDQ� ODMX� VHGLPHQWDVL� SDGD� GDVDU� VXQJDL��
WHUXWDPD�SDGD�ZLOD\DK�'$6��VHKLQJJD�WHUMDGL�OXDSDQ�GDUL�
VXQJDL� .UXHQJ� 7HXQRP� GDQ� .UXHQJ� 2Q� \DQJ� EHUDGD�
SDGD�ZLOD\DK�KLOLU�GDUL�'$6�.UXHQJ�7HXQRP��*DPEDU�

����$QDOLVLV�SHQJDUXK�GDQ�GDPSDN�GDUL�EHEHUDSD�IDFWRU�
SHQ\HEDE� WHUMDGLQ\D� EDQMLU� DNDQ� GLXUDLNDQ� VHFDUD�
NRPSUHKHQVLI�SDGD�VXE-EDE�VHODQMXWQ\D� 

����.OLPDWRORJL�GDQ�PHWHRURORJL� 

6HEDJDLPDQD�ZLOD\DK�,QGRQHVLD�\DQJ�EHUDGD�GL�ZLOD\DK�
HNXDWRU�� .DEXSDWHQ� $FHK� -D\D� EHULNOLP� WURSLV� �KDQJDW�
GDQ� OHPEDE�� GHQJDQ� SHUJDQWLDQ� PXVLP� KXMDQ� GDQ�
PXVLP� NHULQJ�� *HMRODN� JHORPEDQJ� ODXW� WLQJJL� ZLOD\DK�
SHUDLUDQ�\DQJ�PHQJKDGDS�NH�6DPXGHUD�,QGRQHVLD�ELDVD�
WHUMDGL� SDGD� EXODQ� 6HSWHPEHU� KLQJJD� )HEUXDUL��0XVLP�
NHPDUDX� EHUODQJVXQJ� DQWDUD� EXODQ�0DUHW� GDQ� $JXVWXV�
GHQJDQ�WHNDQDQ�XGDUD�UDWD-UDWD�EHUNLVDU�SDGD�����–�����
&� SDGD� VLDQJ� KDUL�� GDQ� ����–� ����&� SDGD�PDODP� KDUL��
.HOHPEDEDQ� VHEHVDU� ��-���� GHQJDQ� NHFHSDWDQ� DQJLQ�
PDNVLPXP� EHUNLVDU� ��-��� NQRW� ZDODXSXQ� NHFHSDWDQ�
DQJLQ�UDWD-UDWD�KDQ\D�VHEHVDU��-��NQRW� �%0.*���������
:LOD\DK� 7HXQRP� PHPLOLNL� NHWLQJJLDQ� GDUDWDQ�
PDNVLPXP� EHUNLVDU� SDGD� ��� P� GSO� GDQ� PHPLOLNL�
NHPLULQJDQ� SHVLVLU� SDQWDL� \DQJ� UHODWLI� ODQGDL� PHQXMX�
JDULV�SDQWDL� 

����$QDOLVLV�FXUDK�KXMDQ 

&XUDK�KXMDQ�WLQJJL��*DPEDU����\DQJ�WHUMDGL�GL�ZLOD\DK�
$FHK� -D\D� VHSDQMDQJ� WDKXQ-Q\D� WHODK� EHUGDPSDN�
WHUKDGDS� EDQMLU� VHEDJLDQ� EHVDU� NHFDPDWDQ�� 6HEDJDL�
FRQWRK�� KXMDQ� OHEDW� SDGD� DNKLU� $JXVWXV� KLQJJD�
1RYHPEHU� ������ WHODK� PH\HEDENDQ� .HFDPDWDQ� -D\D-
/DPQR��PHQJDODPL�EDQMLU��%DQMLU�LQL�MXJD�PHQ\HEDENDQ�
EDGDQ� MDODQ� 1DVLRQDO� OLQWDV� &DODQJ-/DPQR� GL� 'HVD�
0HXGKHXQ�GLJHQDQJL�EDQMLU��+XMDQ�/HEDW�EXODQ�$JXVWXV�
KLQJJD� 2NWREHU� ����� WHODK� PHQJDNLEDWNDQ� PHOXDSQ\D�
'$6� .UXHQJ� 7HXQRP�� $NLEDW� OXDSDQ� VXQJDL� WHUVHEXW��
GXD� NHFDPDWDQ�� \DLWX� 3DVLH� 5D\D� GDQ� 7HXQRP�
PHQJDODPL�EDQMLU��GLPDQD�UDWXVDQ�UXPDK�WHUHQGDP�GDQ�
UDWXVDQ�KHNWDU�WDQDPDQ�MDJXQJ�PHQJDODPL�JDJDO�SDQHQ� 

*DPEDU����6NHPDWLVDVL�SHQHQWXDQ�SDUDPHWHU-SDUDPHWHU 
HURVL�ODKDQ 

*DPEDU����3HWD�VLWXDVL�ZLOD\DK�KLOLU�'$6�.UXHQJ�7HXQRP� 

$QDOLVLV�(URVL 
/DKDQ 

)DNWRU�
(URVLYLWDV 
+XMDQ��5� 

)DNWRU�
(URGLELOLWDV 
7DQDK��.� 

3DQMDQJ�
OHUHQJ�GDQ�
NHPLULQJDQ�
OHUHQJ��/6� 

)DNWRU�
7XWXSDQ�
/DKDQ�&� 

)DNWRU�
SHQJHORODDQ�

GDQ�
NRQVHUYDVL�
WDQDK��3� 
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����$QDOLVLV�WXWXSDQ�ODKDQ 

%HUGDVDUNDQ� GDWD� \DQJ� GLKLPSXQ� GDUL� %DGDQ�
3HPDQWDSDQ�.DZDVDQ�+XWDQ� �%3.+��:LOD\DK�;9,,,�
%DQGD� $FHK� �%3.+�� ������� VHFDUD� NHVHOXUXKDQ�
SHQXWXSDQ� ODKDQ� GL� '$6� 7HXQRP� \DQJ� PHPLOLNL�
VXQJDL�XWDPD�VXQJDL�.UXHQJ�7HXQRP�GRPLQDQ�PDVXN�
NH�GDODP�NHODV�KXWDQ�ODKDQ�NHULQJ�SULPHU��KXWDQ�ODKDQ�
NHULQJ� VHNXQGHU�� VHPDN� EHOXNDU� GDQ� SHUWDQLDQ� ODKDQ�
NHULQJ�FDPSXU�VHPDN��3DGD�GDHUDK�KLOLU�'$6�7HXQRP�
GLGRPLQDVL� ROHK� KXWDQ� ODKDQ� NHULQJ� VHNXQGHU� GDQ� GL�
GDHUDK� KXOXQ\D� GL� GRPLQDVL� ROHK� SHUWDQLDQ� ODKDQ�
NHULQJ�FDPSXU��GDHUDK�SHPXNLPDQ�GDQ�SHUVDZDKDQ� 

%HUGDVDUNDQ�KDVLO�DQDOLVLV�VSDVLDO�GDQ�GDWD�SHQJJXQDDQ�
ODKDQ� SDGD� '$6� 7HXQRP� WHUGDSDW� SHUXEDKDQ� NHODV�
WXWXSDQ�ODKDQ�GDUL�WDKXQ�NH�WDKXQ��'DODP�NXUXQ�ZDNWX�
KDPSLU���� WDKXQ�\DLWX� VHMDN� WDKXQ������VDPSDL� WDKXQ�
����� WHUGDSDW� SHUXEDKDQ� WXWXSDQ� ODKDQ� EDLN�
SHQJXUDQJDQ� PDXSXQ� SHQDPEDKDQ� OXDV� ZLOD\DK� GL�
'$6�7HXQRP��*DPEDU���PHPSHUOLKDWNDQ�SHUXEDKDQ�
WXWXSDQ�ODKDQ�\DQJ�FXNXS�VLJQLILNDQ�SDGD�'$6�.UXHQJ�
7HXQRP�DQWDUD�WDKXQ������GDQ������� 

3HQJXUDQJDQ� OXDV� ZLOD\DK� \DQJ� FXNXS� EHVDU� WHUMDGL�
SDGD� KXWDQ� ODKDQ� NHULQJ� VHNXQGHU� GDQ� KXWDQ� UDZD�
VHNXQGHU�� 3DGD� WDKXQ� ����� OXDV� KXWDQ� ODKDQ� NHULQJ�
VHNXQGHU� DGDODK� ���������� KD� GDQ� SDGD� WDKXQ� �����
PHQMDGL� ���������� KD� DWDX� WHUMDGL� SHQJXUDQJDQ� OXDV�
ZLOD\DK�KXWDQ�ODKDQ�NHULQJ�VHNXQGHU�VHEHVDU�����������
KD�� 'L� WDKXQ� ����� OXDV� KXWDQ� UDZD� VHNXQGHU� DGDODK�
��������� KD� GDQ� SDGD� WDKXQ� �����PHQMDGL� ������� KD�
DWDX�WHUMDGL�SHQJXUDQJDQ�ZLOD\DK�KXWDQ�UDZD�VHNXQGHU�
VHEHVDU�������KD��8QWXN�OHELK�OHQJNDSQ\D��GDSDW�GLOLKDW�
SDGD�7DEHO��� 

$GDQ\D� SHUXEDKDQ� OXDV� WXWXSDQ� ODKDQ� SDGD� '$6�
7HXQRP�ELVD�GLVHEDENDQ�ROHK�DGDQ\D�SHQDPEDKDQ�OXDV�
ZLOD\DK�WXWXSDQ�ODKDQ�\DQJ�DGD�GL�'$6�WHUVHEXW��.HODV�
WXWXSDQ� ODKDQ� \DQJ� PHQJDODPL� SHQLQJNDWDQ� DGDODK�
NHODV� SHUWDQLDQ� ODKDQ� NHULQJ� FDPSXU� VHPDN� VHEHVDU�
����������KD��ZLOD\DK�SHUVDZDKDQ�VHEHVDU����������KD�
GDQ� ZLOD\DK� SHPXNLPDQ� VHEHVDU� ��������� KD�� 6HODLQ�
DGDQ\D� SHQJXUDQJDQ� GDQ� SHQDPEDKDQ� OXDV� ZLOD\DK�
WXWXSDQ�ODKDQ�\DQJ�WHUMDGL�GL�'$6�7HXQRP�VHMDN�WDKXQ�
����� VDPSDL� ������ MXJD� WHUMDGL� SHQDPEDKDQ� NHODV�
WXWXSDQ�ODKDQ�\DQJ�DGD�GL�'$6�7HXQRP��3HQDPEDKDQ�
NHODV� WXWXSDQ� ODKDQ� WHUVHEXW� EHUXSD� DGDQ\D� ODKDQ�
SHUNHEXQDQ�GDQ�ZLOD\DK�WUDQVPLJUDVL�PDVLQJ�–�PDVLQJ�
GHQJDQ�OXDV����������KD�GDQ�������KD� 

����.RQGLVL�NHPLULQJDQ�ODKDQ 

.RQGLVL� NHPLULQJDQ� ODKDQ� GLDQDOLVD� GHQJDQ�
PHQJJXQDNDQ�GDWD�UDVWHU�'(0�'(01$6�\DQJ�GLRODK�
NH� GDODP�EHQWXN�KLOOVKDGH� XQWXN�PHQGDSDWNDQ�DVSHFW�
GDQ� UDWLR� GDUL� NHPLULQJDQ� ODKDQ� GL� VHOXUXK� ZLOD\DK�
'$6�.UXHQJ�7HXQRP��*DPEDU���� 

'DUL� KDVLO� SHQJRODKDQ� GDWD� '(01$6� WHUVHEXW� PDND�
GLSHUROHK� GDWD� NHPLULQJDQ� ODKDQ� SDGD� GDHUDK� '$6�
WHXQRP�EHUNLVDU�GDUL���–����GHUDMDW��GHQJDQ�NHPLULQJDQ�
��-��� GHUDMDW�PHQMDGL� NHPLULQJDQ� OHUHQJ� \DQJ� SDOLQJ�
GRPLQDQ�� .RQGLVL� LQL� PHQMHODVNDQ� VHEDJLDQ� EHVDU�
SHUPXNDDQ� OHUHQJ� PHUXSDNDQ� ODSLVDQ� WDQDK� GHQJDQ�
WLQJNDW� NHNHUDVDQ� VHGDQJ� GDQ� EHUSRWHQVL� WLQJJL� XQWXN�

���� ���� 

*DPEDU����3HUXEDKDQ�WXWXSDQ�ODKDQ�DQWDUD�WDKXQ������GDQ������GL�'$6�.UXHQJ�7HXQRP�� 
6XPEHU�GDWD��%DWDV�$GPLQLVWUDVL��%$33('$�$FHK��������GDQ�'DWD�7XWXSDQ�/DKDQ��%3.+�������� 

*DPEDU����'LVWULEXVL�UDWD�–�UDWD�FXUDK�KXMDQ�EXODQDQ� 
3RV�+XMDQ�7HXQRP������-������� 

6XPEHU�GDWD��%0.*�������� 
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WHUMDGL� HURVL� GDQ� ORQJVRU� ELOD� NRQGLVL� SHUPXNDDQ� WDQDK�
WLGDN� WHUWXWXSL� ROHK� YHJHWDVL�� 7DEHO� �� PHQDPSLONDQ�
NRQGLVL�NHPLULQJDQ�OHUHQJ�GDUL�ZLOD\DK�'$6�7HXQRP� 

����$QDOLVLV�KLGURORJL 

8QWXN� GDSDW� PHQJDQDOLVD� GD\D� GXNXQJ� VHEXDK� '$6��
DQDOLVLV�KLGURORJL�PHUXSDNDQ�KDO�\DQJ�PXWODN�\DQJ�KDUXV�
GLODNXNDQ�� WHUXWDPD� NDUHQD� VDQJDW� EHUNDLWDQ� GHQJDQ�
SRWHQVL� FXUDK� KXMDQ� \DQJ� DNDQ� GLWDPSXQJ� ROHK� '$6�
WHUVHEXW� \DQJ� NHPXGLDQ� DNDQ�PHQJKDVLONDQ�GHELW� DOLUDQ�
\DQJ� PHQJDOLU� NH� VXQJDL� XWDPD�� 3DGD� GDVDUQ\D�
SHQJHQGDOLDQ� EDQMLU� PHQJDFX� SDGD� VHPXD�PHWRGH� \DQJ�
GLJXQDNDQ� XQWXN� PHQFHJDK� HIHN� PHUXJLNDQ� \DQJ�
GLVHEDENDQ� ROHK� DLU� EDQMLU�� DWDX� GD\D� UXVDN� DLU� EDQMLU��
8QWXN� PHQHQWXNDQ� GHELW� EDQMLU� GLSHUOXNDQ� SHQJXNXUDQ�
GHELW�GDODP�SHULRGH�ZDNWX�WHUWHQWX�VHFDUD�ODQJVXQJ�SDGD�
DOLUDQ� VXQJDL�� 1DPXQ� GHPLNLDQ�� KDO� WHUVHEXW� VXOLW�
GLODNXNDQ� GDQ� EHOXP� VHPXD� EDGDQ� VXQJDL� GL� ,QGRQHVLD�
PHPSXQ\DL� DODW� SHPDQWDX� GHELW� \DQJ� GLSDVDQJ� ROHK�
EDGDQ� \DQJ� EHUZHQDQJ�� 6HEDJDL� DOWHUQDWLI�� PDND� GDSDW�
GLODNXNDQ� DQDOLVLV� KLGURORJL� XQWXN� PHQHQWXNDQ� GHELW�
EDQMLU�UDQFDQJDQ��3HUKLWXQJDQ�GHELW�EDQMLU�UDQFDQJDQ�LQL�
VXGDK� EDQ\DN� GLPDQIDDWNDQ� GDODP� XSD\D� SHQJHQGDOLDQ�
EDQMLU� VHFDUD� WHNQLV� GL� ,QGRQHVLD�� VHSHUWL� SDGD� NDVXV�
SHQJHQGDOLDQ�EDQMLU�GL�'$6�.DUDQJ�0XPXV� �3XUZDQWR��
�������6XQJDL�7XQWDQJ�GL�.DEXSDWHQ�'HPDN� �0DXODQD��
HW� DO�� ������� '$6� &LPDQXN� +XOX� �6DYLWUL� 	� 3UDPRQR��
�������VXE�'$6�0HWUR��+DULID��HW�DO���������GDQ�-DNDUWD�
�6XWRSR�� ������ -,&$�� ������� +DVLO� 3HUKLWXQJDQ� 'HELW�
%DQMLU�5HQFDQD�'$6�.UXHQJ�7HXQRP�GDSDW�GLOLKDW�SDGD�
7DEHO� �� GHQJDQ� KLGURJUDI� EDQMLU� UHQFDQD� GDSDW� GLOLKDW�
SDGD�*DPEDU��� 

6DODK� VDWX� IDNWRU� \DQJ� PHPSHQJDUXKL� OLPSDVDQ�
SHUPXNDDQ� DGDODK� IDNWRU� PHWHRURORJLV�� \DQJ� PHOLSXWL�
LQWHQVLWDV�KXMDQ��GXUDVL�KXMDQ��GDQ�GLVWULEXVL�FXUDK�KXMDQ�
VHUWD� IDNWRU� NDUDNWHULVWLN� '$6� �6XULSLQ�� �������
.DUDNWHULVWLN� '$6� WHUGLUL� OXDV� GDQ� EHQWXN� '$6��
WRSRJUDIL�� GDQ� MHQLV� WDWDJXQD� ODKDQ�� $GDQ\D� SHUXEDKDQ�
SHQJJXQDDQ� ODKDQ� GDSDW� GLLGHQWLILNDVL� GDUL� SHUXEDKDQ�
QLODL� &XUYH� 1XPEHU� �&1�� VXDWX� '$6�� 1LODL� &1�
EHUYDULDVL� DQWDUD� �� VDPSDL� ����� GHQJDQ� &1�  � ����

PHQ\DWDNDQ� SHUPXNDDQ� ODKDQ� NHGDS� DLU�� 1LODL� &1�
GDODP� KDO� LQL� GLWHQWXNDQ� EHUGDVDUNDQ� WDEHO� QLODL� &1�
XQWXN� EHUEDJDL� NRQGLVL� ODKDQ� GDQ� WLSH� WDQDK�
�7ULDWPRGMR�� ������� 3HUKLWXQJDQ� GLODNXNDQ� SDGD� WDKXQ�
�����GDQ�WDKXQ�������'DUL�KDVLO�SHUKLWXQJDQ�GLSHUROHK�
EHVDU�YROXPH�OLPSDVDQ�GLWDPSLONDQ�GDODP�7DEHO���� 

'DUL� KDVLO� SHUKLWXQJDQ� SDGD� WDEHO� GLDWDV� GDSDW� GLOLKDW�
1LODL� &� SDGD� WDKXQ� ����� PHQLQJNDW� GDUL� WDKXQ� �����
\DQJ� EHUSHQJDUXK� WHUKDGDS� EHVDU� YROXPH� DOLUDQ�
SHUPXNDDQ� 

����$QDOLVLV�(URVL�/DKDQ 

(URVL�WDQDK�PHUXSDNDQ�NHMDGLDQ�DODP�\DQJ�SDVWL�WHUMDGL�
GLSHUPXNDDQ� GDUDWDQ� EXPL�� %HVDUQ\D� HURVL� VDQJDW�

7DEHO����3HUXEDKDQ�WXWXSDQ�ODKDQ�'$6�7HXQRP 

1R -HQLV�7XWXSDQ�/DKDQ 
/XDV��KD� � 

���� ���� ���� ���� 

� +XWDQ�ODKDQ�NHULQJ�SULPHU ���������� ���������� ����� ����� 

� +XWDQ�ODKDQ�NHULQJ�VHNXQGHU ��������� ��������� ����� ����� 

� 6HPDN�EHOXNDU ��������� ��������� ���� ���� 

� 3HPXNLPDQ ������ �������� ���� ���� 

� 3HUNHEXQDQ - �������� - ���� 

� 7DQDK�WHUEXND �������� ������ ���� ���� 

� 7XEXK�DLU ������ �������� ���� ���� 

� +XWDQ�UDZD�VHNXQGHU �������� ������ ���� ���� 

� 6HPDN�EHOXNDU�UDZD �������� �������� ���� ���� 

�� 3HUWDQLDQ�ODKDQ�NHULQJ �������� �������� ���� ���� 

�� 3HUWDQLDQ�ODKDQ�NHULQJ�FDPSXU�VHPDN ��������� ��������� ���� ����� 

�� 6DZDK ������ �������� ���� ���� 

�� 7UDQVPLJUDVL - ����� - ���� 

7RWDO ���������� ���������� ������ ������ 

*DPEDU����3HWD�'(01$6�UHVROXVL�����P�\DQJ�WHODK�GLSURVHV�
PHQMDGL�SHWD�KLOOVKDGH�XQWXN�PHQLQMDX�DVSHFW�GDQ�UDWLR� 
GDUL�NHPLULQJDQ�ODKDQ�GL�ZLOD\DK�'$6�.UXHQJ�7HXQRP�� 

�6XPEHU�GDWD�'(01$6��%$33('$�$FHK�������� 
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7DEHO����.HPLULQJDQ�OHUHQJ�'$6�7HXQRP 

1R� .HPLULQJDQ� 
/HUHQJ���� 

/XDV� 
�KD� 

3HUVHQWDVH� 
��� 

� ��–�� ��������� ������ 

� ��–��� ��������� ������ 

� ���–��� ��������� ������ 

� ���–��� ��������� ������ 

� !��� ��������� ������ 

-XPODK ���������� ���� 

7DEHO����'HELW�EDQMLU�UHQFDQD�'$6�.UXHQJ�7HXQRP 

1R 3HULRGH�8ODQJ 
�WDKXQDQ� 

'HELW�%DQMLU�5HQFDQD�
�P��GHWLN� 

� � ������� 

� � ������� 

� �� ������� 

� �� ������� 

� �� ������� 

� ��� ������� 

*DPEDU����+LGURJUDI�EDQMLU�UHQFDQD�'$6�7HXQRP 

7DEHO����3HUXEDKDQ�OLPSDVDQ�SHUPXNDDQ�'$6�7HXQRP 

7DKXQ &1 9ROXPH��P�� 

���� �� ������������� 

���� �� ������������� 

WHUJDQWXQJ�GDUL� IDNWRU-IDNWRU�DODP�GLWHPSDW� WHUMDGLQ\D�
HURVL� WHUVHEXW�� DNDQ� WHWDSL� VDDW� LQL� PDQXVLD� MXJD�
EHUSHUDQ�SHQWLQJ�DWDV�WHUMDGLQ\D�HURVL��$GDSXQ�IDNWRU-
IDNWRU� DODP� \DQJ� PHPSHQJDUXKL� HURVL� DGDODK�
HURGLELOLWDV�WDQDK��NDUDNWHULVWLN�WDQDK�GDQ�LNOLP��$NLEDW�
GDUL� DGDQ\D� SHQJDUXK� PDQXVLD� GDODP� SURVHV�
SHQLQJNDWDQ�ODMX�HURVL�VHSHUWL�SHPDQIDDWDQ�ODKDQ�\DQJ�
WLGDN� VHVXDL� GHQJDQ� SHUXQWXNDQQ\D� GDQ�DWDX�
SHQJHORODDQ� ODKDQ� \DQJ� WLGDN� GLGDVDUL� WLQGDNDQ�
NRQVHUYDVL� WDQDK� GDQ� DLU� PHQ\HEDNDQ� SHUOXQ\D�
GLODNXNDQ�VXDWX�SUHGLNVL�ODMX�HURVL�WDQDK�VHKLQJJD�ELDV�
GLODNXNDQ�VXDWX�PDQDMHPHQ�ODKDQ��3HUNLUDDQ�ODMX�HURVL�
GDSDW� GLODNXNDQ� GHQJDQ� SHQGHNDWDQ� 8QLYHUVDO� 6RLO�
/RVV�(TXDWLRQ� �86/(���0HWRGH�86/(�GLGHVDLQ�XQWXN�

GLJXQDNDQ� PHPSUHGLNVL� NHKLODQJDQ� WDQDK� \DQJ�
GLKDVLONDQ� ROHK� HURVL� GDQ� GLHQGDSNDQ� SDGD� VHJPHQ�
OHUHQJ�EXNDQ�SDGD�KXOX�'$6�� VHODLQ� LWX� MXJD�GLGHVDLQ�
XQWXN�PHPSUHGLNVL�UDWD-UDWD�MXPODK�HURVL�GDODP�ZDNWX�
\DQJ� 3DQMDQJ� �5LVVH� HW� DO��� ������� 'DUL� KDVLO�
SHUKLWXQJDQ� VHWLDS� SDUDPHWHU� \DQJ� WHUNDQGXQJ� GDODP�
SHUVDPDDQ�86/(�SDGD�SHUVDPDDQ������PDND�GLSHUROHK�
QLODL� HURVLYLWDV� DWDX� GD\D� UXVDN� KXMDQ� �5�� SDGD� '$6�
7HXQRP� VHEHVDU� �������� WRQ�KD�WDKXQ�� GHQJDQ� IDNWRU�
HURGLELOLWDV�WDQDK��.��VHEHVDU�������IDFWRU�SDQMDQJ�GDQ�
NHPLULQJDQ� OHUHQJ� VHEHVDU� ������ VHUWD�PHQJDVXPVLNDQ�
QLODL� NRHILVLHQ� WLSH� YHJHWDVL� WXWXSDQ� ODKDQ� �&�� GDQ�
WLQGDNDQ-WLQGDNDQ� NKXVXV� DWDX� NRQVHUYDVL� WDQDK� �3��
PDVLQJ-PDVLQJ� EHUQLODL� ��VDWX��� 0HQJJXQDNDQ�
SHUVDPDDQ� ����� PDND� GLSHUROHK� QLODL� HURVL� ODKDQ� SDGD�
'$6�.UXHQJ�7HXQRP�VHEHVDU���������WRQ�KD�WDKXQ�� 

��� $QDOLVLV� IDNWRU-IDNWRU� \DQJ� PHPSHQJDUXKL�
NHMDGLDQ� EDQMLU�� VXPEHU� PDVDODKQ\D�� VHUWD�
VDVDUDQ�SHQJHQGDOLDQ�EDQMLU 

'DUL� KDVLO� DQDOLVD� KLGUDXOLND� \DQJ� WHODK� GLODNXNDQ�
PHQJHQDL�PRUIRORJL�VXQJDL�.UXHQJ�7HXQRP��GL�EDJLDQ�
PXDUD� .UXHQJ� 7HXQRP� WHUGDSDW� OHNXNDQ� VXQJDL� DWDX�
NHORNDQ� VXQJDL� \DQJ� EHUEHORN-EHORN� VHFDUD� WHUDWXU�
GHQJDQ� DUDK� EHORNDQ� PHQFDSDL� VHWHQJDK� OLQJNDUDQ��
%HORNDQ� WHUVHEXW� DGDNDODQ\D� WHUSLVDK� GHQJDQ� VXQJDL�
XWDPD�NDUHQD� DOLUDQ� NHPEDOL�PHQJDOLU� GDQ�PHQHURERV�
OXUXV��%HORNDQ�WHUVHEXW�MXJD�GLQDPDNDQ�WDSDO�NXGD�DWDX�
NDOLPDWL� �R[ERZ� ODNH��� 'L� EHEHUDSD� EDJLDQ� EDGDQ�
VXQJDL� MXJD� WHUGDSDW� EHEHUDSD� HQGDSDQ� WUDQVSRU�
VHGLPHQWDVL� \DQJ� MXJD� GLNHQDO� VHEDJDL� GHOWD�� GLPDQD�
HQGDSDQ� WHUVHEXW� GLDNLEDWNDQ� ROHK� EHUNXUDQJQ\D� ODMX�
DOLUQ�DLU�VDDW�PHPDVXNL�ODXW�� 

3HUXEDKDQ� PRUIRORJL� \DQJ� VLJQLILNDQ� GDSDW� GLOLKDW�
SDGD� PRUIRORJL� PXDUD� VXQJDL� SDGD� WDKXQ� ����� GDQ�
����� �*DPEDU� ����� 3DGD� WDKXQ� ����� UXDV� VXQJDL�
GHQJDQ� PHDQGHU� \DQJ� UHODWLYH� HNVWULP� EHUEHORN� ���
GHUDMDW� NH� DUDK� XWDUD� %HUVDWX� GHQJDQ� DQDN� VXQJDL�
.UXHQJ� 2Q�� 3DGD� WDKXQ� ����� SDGD� EDJLDQ� SDQJNDO�
PHDQGHU� VXQJDL� GLODNXNDQ� VKRUW-FXW� DOXU� EDUX�PHQXMX�
PXDUD�� +DO� LQL� GLODNXNDQ� XQWXN� PHQJXUDQJL� DWDX�
PHPEDJL� DOLUDQ� VXQJDL� PHQXMX� DUDK� PHDQGHU� XQWXN�
PHQJXUDQJL� DQFDPDQ� EDQMLU� GL� ZLOD\DK� WHUVHEXW��
%HUGDVDUNDQ� KDVLO� DQDOLVD� VSDVLDO� SHUSLQGDKDQ� DOXU�



�� Vol. 28 No. 1, April 2021 

0HLOLDQGD��GNN� 

Diterima 20 Juli 2020, Direvisi 19 Februari 2021, Diterima untuk dipublikasikan 5 April 2021 

Copyright      2021 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2020.28.1.6 

*DPEDU�����0RUIRORJL�6XQJDL�.UXHQJ�7HXQRP� 
�%DJLDQ�KLOLU�PHQXMX�NH�PXDUD�\DQJ�EHUPHDQGHU�PHQJLQGLNDVLNDQ�ZLOD\DK�KLOLU�\DQJ�UHODWLI�ODQGDL�GHQJDQ�NDSDVLWDV�DQJNXWDQ�VHGLPHQ�
\DQJ� UHODWLI� WLQJJL��3DGD�FLWUD�VDWHOLW� WDKXQ������ �JDULV�PHUDK�� GDSDW� GLOLKDW� UXDV�VXQJDL� GL� EDJLDQ�KLOLU�PHQXMX�PXDUD� VHFDUD�GUDVWLV�
EHUEHORN� SDGD�PHDQGHU� WHUDNKLU� NH� DUDK� XWDUD� GDQ�PHOLQWDVL� ZLOD\DK� SHUNRWDDQ��.RQGLVL� LQL�PHQ\HEDENDQ� VHULQJ� WHUMDGL� EDQMLU� SDGD�
ZLOD\DK�\DQJ�GLODOXL�PHDQGHU�VXQJDL�WHUVHEXW��3DGD�WDKXQ�������FLWUD�VDWHOLW��WHODK�GLODNXNDQ�XSD\D�SHQDQJJXODQJDQ�EDQMLU�GHQJDQ�FDUD�
PHODNXNDQ�VKRUW-FXW�DOXU�EDUX�NH�DUDK�PXDUD� 

VXQJDL�� GLGDSDWL� EDKZD� WHUMDGL� SHQJXUDQJDQ� SDQMDQJ�
VXQJDL� VHNLWDU� �� �� NP� GDQ� MXJD� WHUGDSDW� SHUSLQGDKDQ�
PXDUD�VXQJDL�GHQJDQ�MDUDN�VHNLWDU�������P�� 

6HODLQ� PHQJDQDOLVD� PRUIRORJL� VXQJDL� .UXHQJ� 7HXQRP�
GDUL� WDPSDN� DWDV� �DHULDO� YLHZ��� SHQJXNXUDQ� EDWK\PHWUL�
GDQ� KLGURPHWUL� GL� VHSDQMDQJ� DOLUDQ� VXQJDL� EDJLDQ� KLOLU�
MXJD� GLODNXNDQ��'DUL� VXUYH\� KLGURPHWUL� GDQ� SHQJXNXUDQ�
EDWKLPHWUL�\DQJ�GLODNXNDQ�GDODP�SHQHOLWLDQ�LQL��GLSHUROHK�
NHPLULQJDQ� SHQDPSDQJ� VXQJDL�.UXHQJ� 7HXQRP� VHEHVDU�
������ GHQJDQ� NHGDODPDQ� UDWD-UDWD� VXQJDL� VHEHVDU� �� P��
SDQMDQJ� VXQJDL� ���� P� GDQ� OHEDU� SHUPXNDDQ� VXQJDL�
VHEHVDU� ���P��1DPXQ� GHPLNLDQ�� KDVLO� REVHUYDVL� VHODPD�
SHQ\XVXUDQ� VHSDQMDQJ� VXQJDL� PHQXQMXNNDQ� DGDQ\D�
VHGLPHQWDVL� \DQJ� FXNXS� WLQJJL�� +DVLO� SHQJXNXUDQ�
EDWKLPHWUL� GHQJDQ� PHQJJXQDNDQ� SHUDODWDQ�
HFKRVRXQGLQJ�� SHQDPSDQJ� VXQJDL� PHPEHULNDQ� KDVLO�
DGDQ\D� SURVHV� VHGLPHQWDVL� GLOLKDW� GDUL� QDLN� WXUXQQ\D�
NHGDODPDQ� VXQJDL� VHUWD� SHPEHQWXNDQ� SXODX� DWDX� GHOWD-
GHOWD� NHFLO� GLWHQJDK� VXQJDL� VHUWD� SDGD� EDJLDQ-EDJLDQ�
EHORNDQ� VXQJDL�� 3HQJXNXUDQ� GLODNXNDQ� SDGD� GDHUDK-
GDHUDK� OXDSDQ� VXQJDL� VHSDQMDQJ� �� �� NP�� 5DWD-UDWD�
NHWHEDODQ�VHGLPHQWDVL�EHUNLVDU�DQWDUD���–��P� 

'DUL�KDVLO�SHQJXNXUDQ�NRQVHQWUDVL�VHGLPHQ�PHOD\DQJ�GL�
PXDUD� .UXHQJ� 7HXQRP�� GLSHUROHK� NRQVHQWUDVL� VHGLPHQ�
VHEHVDU�����PJ�OLWHU��+DO�LQL�PHQXQMXNNDQ�EDKZD�VHODLQ�
WHUMDGLQ\D� HQGDSDQ� VHGLPHQ� GDVDU� \DQJ� PHQ\HEDENDQ�
SHQGDQJNDODQ� GL� DOXU� VXQJDL�� EHVDUQ\D� NRQVHQWUDVL�
VHGLPHQ� PHOD\DQJ� MXJD� UHODWLI� WLQJJL�� WHUOLKDW� VHFDUD�
YLVXDO� GDUL� ZDUQD� DOLUDQ� DLU� \DQJ� NHFRNODWDQ��'DUL� KDVLO�
SHUKLWXQJDQ� GHELW� VHGLPHQW� PHQJJXQDNDQ� 6HGLPHQW�

'HOLYHU\� 5DWLR� �6'5�� GDQ� WDEHO� 0DGGRFN¶V�
FODVVLILFDWLRQ�IRU�HVWLPDWLRQ�RI�WKH�EHGORDG��:LVFKPHLHU�
DQG� 6PLWK�� ������� PDND� GLSHUROHK� QLODL� VHGLPHQWDVL�
VXQJDL�.UXHQJ�7HXQRP�VHEHVDU�������WRQ�KDUL� 

3DGD� EDJLDQ� PXDUD� .U� 7HXQRP�� SURVHV� GLQDPLND�
SHUXEDKDQ� PXDUD� GDQ� SHQGDQJNDODQ� \DQJ� WHUMDGL� WLGDN�
KDQ\D� GLSHQJDUXKL� JHORPEDQJ� ODXW� \DQJ� GDWDQJ� WHJDN�
OXUXV�PXDUD� GDQ�PHPEDZD� VHGLPHQW� QDPXQ� MXJD� ROHK�
DNWLYLWDV� SDVDQJ� VXUXW� VHEDJDLPDQD� KDVLO� NDMLDQ�
3HQJXNXUDQ� +LGUR-2VHDQRJUDIL� 'L� 0XDUD� .UXHQJ�
7HXQRP�� $FHK� -D\D� �5L]NL�� ������ PHQXQMXNDQ� EDKZD�
WLQJJL� JHORPEDQJ� EHUNLVDU� DQWDUD� �� VDPSDL� �����PHWHU�
GHQJDQ� SHULRGH� DQWDUD� VDPSDL� ��� GHWLN� GDQ� NDWHJRUL�
SDVDQJ�VXUXW�VHPL�GLXUQDO� 

'L� VDPSLQJ� PHODNXNDQ� DQDOLVD� VSDVLDO� GDQ� VXUYH\�
KLGURPHWUL� GL� ODSDQJDQ�� XQWXN� PHQGDSDWNDQ� SDUDPHWHU�
ILVLN� GDUL� NDUDNWHULVWLN� DOLUDQ� GL� KLOLU� 6XQJDL� .UXHQJ�
7HXQRP�PDND� GLODNXNDQ� MXJD� SHUKLWXQJDQ� GHELW� DOLUDQ�
VXQJDL�� NDSDVLWDV� VXQJDL� GDQ� NHFHSDWDQ� DOLUDQ� VXQJDL�
GHQJDQ�PHQJJXQDNDQ�SHUVDPDDQ�0DQQLQJ��7ULDWPRGMR��
������� 0DND� GLSHUROHK� QLODL� NHFHSDWDQ� DOLUDQ� VXQJDL�
VHEHVDU� ������ P��GHWLN�� GHQJDQ� GHELW� VHEHVDU� �������
P��GHWLN� EHUGDVDUNDQ� PRUIRORJL� GDQ� NDSDVLWDV�
WDPSXQJDQQ\D��6HWHODK�GLODNXNDQ�DQDOLVD�SHULRGH�XODQJ�
EDQMLU� GHQJDQ� EHUEDJDL� NDOD� XODQJ� �7DEHO� ������
GLSHUROHK� GHELW� EDQMLU� XQWXN� SHULRGH� XODQJ� �� WDKXQ�
DGDODK� VHEHVDU� �������� P��GHWLN�� +DO� LQL� GDSDW�
PHQMHODVNDQ�PHQJDSD�NHPXGLDQ�SHULVWLZD�EDQMLU�OXDSDQ�
GLDODPL�KDPSLU�VHWLDS�WDKXQ�GL�.HXGH�7HXQRP� 
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7DEHO����$QDOLVLV�SHUPDVDODKDQ��VXPEHU�PDVDODK�GDQ�VDVDUDQ�SHQDQJJXODQJDQ�EDQMLU�'$6�7HXQRP 

1R� 3HUPDVDODKDQ 6XPEHU�0DVDODK 6DVDUDQ�SHQDQJJXODQJDQ 

� 0XDUD�6XQJDL�.UXHQJ�7HXQRP�GDQ�
.UXHQJ�2Q�7HUWXWXS 

'HELW�VXQJDL�EHUNXUDQJ�\DQJ�
PHQ\HEDENDQ�SURVHV�VHGLPHQWDVL�
GLPXDUD�DNLEDW�VHGLPHQ�WUDQVSRUW�GDUL�

0HQJHQGDOLNDQ�GDQ�PHQJXUDQJL�
VHGLPHQ�GDUL�ODXW�XQWXN�PHQJXUDQJL�
SHQGDQJNDODQ�PXDUD�VXQJDL 

� %DQMLU�OXDSDQ�GDUL�EDWDQJ�VXQJDL .DSDVLWDV�WDPSXQJDQ�VXQJDL�NHFLO��WLQJJL�
GDQ�SDQMDQJ�WDQJJXO�WLGDN�FXNXS�
PHPDGDL 

0HPEDQJXQ�WDQJJXO�GHQJDQ�NHWLQJJLDQ�
GDQ�SDQMDQJ�\DQJ�VHVXDL 

� 7DQJJXO�VXQJDL�\DQJ�WHODK�UXQWXK�
SDGD�GXD�WLWLN�OXDSDQ 

3HUHQFDQDDQ�\DQJ�WLGDN�VHVXDL�GDQ�
SHPEDQJXQDQ�NRQVWUXNVL�WDQJJXO�\DQJ�
WLGDN�UDPSXQJ 

0HPEHQGXQJ�PXND�DLU�EDQMLU�GHQJDQ�
FDUD�PHUHKDELOLWDVL�WDQJJXO-WDQJJXO�NULWLV 

� *HQDQJDQ�DNLEDW�OXDSDQ�GDUL�VDOXUDQ�
GUDLQDVH�NRWD��.HXGH�7HXQRP� 

3HQ\XPEDWDQ�GUDLQDVH�DNLEDW�NXUDQJQ\D�
SHPHOLKDUDDQ 

3HPEHUVLKDQ�GDQ�SHPHOLKDUDDQ�VLVWHP�
MDULQJDQ�GUDLQDVH�VHFDUD�EHUNDOD 

� 3HQGDQJNDODQ�VXQJDL�DNLEDW�
VHGLPHQWDVL�GDQ�SHPEHQWXNDQ�GHOWD�
VXQJDL 

*DOLDQ�&��HURVL�ODKDQ��SHQJJHUXVDQ�
WHELQJ�VXQJDL 

(YDOXDVL�UHJXODVL�SHUL]LQDQ�JDOLDQ�&��
UHERLVDVL�GDQ�SHPEDQJXQDQ�
SHQJDPDQDQ�WHELQJ 

� .HUXVDNDQ�KXWDQ�GL�KXOX ,OHJDO�ORJJLQJ�GL�KXOX�'$6��WDPEDQJ�
LOHJDO 

(YDOXDVL�GDQ�SHUEDLNDQ�UHJXODVL�DNWLYLWDV�
GL�KXOX�'$6 

� 6LVWHP�SHQGHWHNVL�GLQL�EDQMLU�GL�KXOX�
�$:/5��GDQ�KLOLU��(:6� 

7LGDN�DGDQ\D�DODW�SHQGHWHNVL�GLQL��GDQ�
623�GDQ�GLVHPLQDVL�SHULQJDWDQ�GLQL�
EDQMLU 

3HQ\XVXQDQ�623�NRRUGLQDVL�GDQ�VLVWHP�
(:6 

� .XUDQJQ\D�SHPDQIDDWDQ�SRWHQVL��
'$6�7HXQRP 

7UDQVSRU�VHGLPHQ�GDUL�DUDK�ODXW 0HQJHQGDOLNDQ�GDQ�PHQJXUDQJL�ODMX�
VXSSO\�VHGLPHQ�NH�ODXW 

� .XUDQJQ\D�SHPDQIDDWDQ�SRWHQVL��
'$6�7HXQRP 

%HOXP�DGDQ\D�NRRUGLQDVL�WHUSDGX�OLQWDV�
VWDNHKROGHU 

7LQMDXDQ�SHPDQIDDWDQ�SRWHQVL�'$6�
7HXQRP�VHFDUD�RSWLPDO 

����.RQGLVL�VRVLDO�HNRQRPL�PDV\DUDNDW 

%HUGDVDUNDQ� WLQMDXDQ� WHNQLV� GDQ� LGHQWLILNDVL� PDVDODK�
GDQ� DQDOLVD� \DQJ� WHODK� GLODNXNDQ�� PDND� GDSDWODK�
GLUXPXVNDQ�SHUPDVDODKDQ�\DQJ�GLWXDQJNDQ�GDODP�SRLQ
-SRLQ� SHPEDKDVDQ� EHULNXW� LQL�� %HUGDVDUNDQ� GDWD� \DQJ�
GLKLPSXQ� GDUL� %36� .DEXSDWHQ� $FHK� -D\D� 'DODP�
$QJND���������SDGD�WDKXQ������WRWDO�MXPODK�SHQGXGXN�
GL� .HFDPDWDQ� 7HXQRP� DGDODK� ������� MLZD� GHQJDQ�
������ SHQGXGXN� ODNL� –� ODNL� GDQ� ������ SHQGXGXN�
SHUHPSXDQ�� /DMX� SHUWXPXEXKDQ� SHQGXGXN� GL�
.HFDPDWDQ�7HXQRP�GDODP�NXUXQ�ZDNWX� �����–� �����
DGDODK� ������ GHQJDQ� ODMX� SHUWXPEXKDQ� GDUL� WDKXQ�
�����–������PHQFDSDL��������.HSDGDWDQ�SHQGXGXN�GL�
.HFDPDWDQ� 7HXQRP� SDGD� WDKXQ� ����� DGDODK� ��� MLZD�
SHU� NP��� 'HVD� GHQJDQ� MXPODK� SHQGXGXN� WHUWLQJJL� GL�
.HFDPDWDQ� 7HXQRP� EHUDGD� GL� GHVD� 7DQRK� 0DQ\DQJ�
GDQ� WHUHQGDK� GL� GHVD� .XEX�� 'HVD� 7DQRK� 0DQ\DQJ�
PHPLOLNL� WRWDO� MXPODK� SHQGXGXN� ������ MLZD� \DQJ�
WHUEDJL� DWDV� ���� SHQGXGXN� ODNL� –� ODNL� GDQ� ����
SHQGXGXN�SHUHPSXDQ� 

'HVD� .HXGH� 7HXQRP� PHUXSDNDQ� GHVD� \DQJ� VHULQJ�
WHUGDPSDN� EDQMLU� JHQDQJDQ� WDKXQDQ�� PHPLOLNL� OXDV�
ODKDQ� GHVD� ���� KD� GHQJDQ� SHPEDJLDQ� �� KD� ODKDQ�
SHUVDZDKDQ�����KD�ODKDQ�EXNDQ�SHUVDZDKDQ�GDQ�����KD�
ODKDQ� QRQ� SHUWDQLDQ�� -HQLV� WDQDPDQ� SHUNHEXQDQ� \DQJ�
DGD� GL� GHVD�.HXGH�7HXQRP� GLGRPLQDVL� ROHK� WDQDPDQ�
VDZLW� ���� KD��� VHPHQWDUD� VLVDQ\D� PHUXSDNDQ� ODKDQ�
SHUNHEXQDQ�NDUHW����KD���UDPEXWDQ������KD���SLVDQJ������
KD��� PDQJJD� ����� KD�� GDQ� GXULDQ� ����� KD��� 6WUXNWXU�
HNRQRPL� SDGD� PDV\DUDNDW� GHVD� .HXGH� 7HXQRP��
.HFDPDWDQ� 7HXQRP� EHUWXPSX� SDGD� SHUGDJDQJDQ��
LQGXVWUL� NHUDMLQDQ� UXPDK� WDQJJD�� SHUWDQLDQ� GDQ�
SHUNHEXQDQ�� %HUGDVDUNDQ� GDWD� \DQJ� GLKLPSXQ� GDUL�
%36� .HFDPDWDQ� 7HXQRP� GDODP� $QJND� ������ GHVD�
.HXGH�7HXQRP�PHPLOLNL���NHORPSRN�SHUWRNRDQ�GDQ���

SDVDU� SHUPDQHQ�VHPL� SHUPDQHQ�� ,QGXVWUL� NHUDMLQDQ�
UXPDK� WDQJJD� PDV\DUDNDW� GHVD� .HXGH� 7HXQRP�
EHUWXPSX�SDGD�NHUDMLQDQ�ND\X� 

'DUL�KDVLO�SHQJXPSXODQ�GDWD�GDQ� LGHQWLILNDVL�NHJLDWDQ�
SHQDQJJXODQJDQ� EDQMLU� GL� .DEXSDWHQ� $FHK� -D\D�
WHUXWDPD� XQWXN� NDZDVDQ� .HXGH� 7HXQRP�� LQWHJUDVL�
NHJLDWDQ� SHQJHQGDOLDQ� EDQMLU� DQWDU� OLQWDV� VHNWRUDO�
EHOXP� WHUODNVDQD� GDQ� PDVLK� EHUVLIDW� SDUVLDO�� .RQGLVL�
LQL� GLVHEDENDQ� EHOXP� DGDQ\D� GRNXPHQ� UHQFDQD�
SHQDQJJXODQJDQ� EDQMLU� \DQJ� WHUNRRUGLQDVL� GDQ�
WHUVWUXNWXU� VHSHUWL� UHQFDQD� PDVWHUSODQ� \DQJ� VHGDQJ�
GLVXVXQ�� $GD� EHEHUDSD� NHJLDWDQ� SHQDQJDQDQ� EDQMLU�
\DQJ� WHODK� GLODNXNDQ� PHOLSXWL� SHPEXDWDQ� MHWW\� GL�
PXDUD� .UHXQJ� 7HXQRP� GDQ� WDQJJXO� VXQJDL� XQWXN�
PHQDKDQ�HURVL�GDQ�OXDSDQ�EDQMLU� 

%HUGDVDUNDQ� DQDOLVLV� NRQGLVL� GDQ� NDUDNWHULVWLN� '$6�
.UXHQJ� 7HXQRP�� NRQGLVL� VRVLDO� HNRQRPL� PDV\DUDNDW��
GDQ� V\VWHP� SHQDQJJXODQJDQ� EDQMLU� \DQJ� WHODK�
GLODNXNDQ�VDPSDL�VHMDXK�LQL��PDND�SHUPDVDODKDQ�EDQMLU�
SDGD� .DZDVDQ� KLOLU� GDUL� '$6� .UXHQJ� 7HXQRP� GDSDW�
GLLGHQWLILNDVL�GDODP�7DEHO��� 

.HVLPSXODQ 

�� .HFDPDWDQ� 7HXQRP� PHUXSDNDQ� NDZDVDQ� \DQJ�
VHULQJ� PHQJDODPL� EHQFDQD� EDQMLU�� %HUGDVDUNDQ�
NRQGLVL� WRSRJUDIL�� MHQLV�WDQDK��FXUDK�KXMDQ��JHRORJL�
VHUWD� JHRPRUIRORJL�� GDHUDK� '$6� 7HXQRP�
PHPSXQ\DL� SRWHQVL� DQFDPDQ� EHQFDQD� EDQMLU��
%HUGDVDUNDQ� GDWD� WDKXQ� ����� –� ����� WHUGDSDW� ���
NDOL� NHMDGLDQ� EDQMLU�� 6XPEHU� EDQMLU� GL� .HXGH�
7HXQRP�GLSHQJDUXKL�ROHK�'$6�7HXQRP�� 

�� 3HQ\HEDE�XWDPD�EDQMLU�GL�NDZDVDQ�.HXGH�7HXQRP�
DGDODK� SHQXUXQDQ� NDSDVLWDV� VXQJDL� �SHQGDQJNDODQ��
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EDLN�GL�EDGDQ�VXQJDL�DWDXSXQ�GL�PXDUD�VXQJDL�DNLEDW�
VHGLPHQWDVL�\DQJ�FXNXS�WLQJJL� 

�� 'DUL� KDVLO� DQDOLVD� SHULRGH� XODQJ� EDQMLU� GHQJDQ�
EHUEDJDL� NDOD� XODQJ� GLSHUROHK� EDKZD� EDKNDQ� GHELW�
EDQMLU� XQWXN� SHULRGH� XODQJ� �� WDKXQ� WLGDN� PDPSX�
GLWDPSXQJ� ROHK� NRQGLVL� NDSDVLWDV� SHQDPSDQJ� DOLUDQ�
VXQJDL� .UXHQJ� 7HXQRP� VDDW� LQL�� VHKLQJJD� WHUMDGL�
EDQMLU�OXDSDQ� 

�� 3HQ\HEDE� EDQMLU� ODLQQ\D� DGDODK� EHVDUQ\D� ODMX�
DQJNXWDQ� VHGLPHQ� GDUL� DUDK� ODXW� DNLEDW� GDUL� VXUSOXV�
VXSODL� VHGLPHQ� GDUL� PXDUD� VXQJDL�� 0DND�� SHUOX�
DGDQ\D� NDMLDQ� OHELK� PHQGDODP� XQWXN� PHQJDWDVL�
PDVDODK� SHQGDQJNDODQ� PXDUD� VXQJDL� GDQ� MXJD�
SHQJHUXNDQ� SHULRGLN� VHEHOXP� DGDQ\D� NRQWUXNVL�
SHQJDPDQ�PXDUD�VXQJDL� 

�� 8QWXN� PHQXMX� PLWLJDVL� EHQFDQD� EDQMLU� VHFDUD�
WHULQWHJUDVL��PDND�XSD\D�SHQDQJJXODQJDQ�EDQMLU�SDGD�
'$6�.UXHQJ�7HXQRP� KDUXV� GLRSWLPDONDQ� GDQ� KDUXV�
PHOLEDWNDQ� EHUEDJDL� SLKDN�� EDLN� GDUL� 3HPHULQWDK�
'DHUDK�PDXSXQ�SDUD�SHPDQJNX�NHSHQWLQJDQ��GHQJDQ�
PHOLEDWNDQ� SLKDN� DNDGHPLVL� GDQ� SHQHOLWL� GDUL�
SHUJXUXDQ�WLQJJL�GDUL�EHUEDJDL�GLVLSOLQ�LOPX� 

8FDSDQ�7HULPD�.DVLK 

8FDSDQ� WHULPD� NDVLK� WHUXWDPD� GLWXMXNDQ� NHSDGD� 3OW��
%DGDQ� 3HQDQJJXODQJDQ� %HQFDQD� $FHK� �%3%$�� GDQ�
5HNWRU�8QLYHUVLWDV�6\LDK�.XDOD�\DQJ�WHODK�PHPSHUFD\DL�
WLP� SHQHOLWL� XQWXN� PHODNXNDQ� NDMLDQ� SHUPDVDODKDQ� GDQ�
SHQDQJJXODQJDQ� EDQMLU� SDGD� .DZDVDQ� 7HXQRP� PHODOXL�
NHJLDWDQ� 6ZDNHOROD� EHNHUMDVDPD� GHQJDQ� SHUJXUXDQ�
WLQJJL�8QLYHUVLWDV�6\LDK�.XDOD�� 

'DIWDU�3XVWDND 

$OGULDQ�� (��� ������ 3HPEDJLDQ� LNOLP� ,QGRQHVLD�
EHUGDVDUNDQ� SROD� FXUDK� KXMDQ� GHQJDQ� PHWRGD�
³'RXEOH�&RUUHODWLRQ´�� -XUQDO� 6DLQV� 	� 7HNQRORJL�
0RGLILNDVL�&XDFD��9RO�����1R������-��� 

$VGDN�� &�� ������� +LGURORJL� GDQ� 3HQJHORODDQ� 'DHUDK�
$OLUDQ� 6XQJDL�� *DGMDK� 0DGD� 8QLYHUVLW\� 3UHVV��
<RJ\DNDUWD� 

%$33('$�$FHK�� ������ %DWDV� $GPLQLVWUDVL� .DE�� $FHK�
-D\D�� 85/�� KWWS���DFHKJLV�DFHKSURY�JR�LG�OD\HUV�
JHRQRGH��$%$7$6B.(&B$&(+B-$<$B$5� 

%0.*�� ������ .HDGDDQ� ,NOLP� .DEXSDWHQ� $FHK� -D\D�
7DKXQ��������7LGDN�GLSXEOLNDVLNDQ�� 

%13%�� ������8SGDWH�%HQFDQD� ,QGRQHVLD��85/�� KWWSV���
EQSE�JR�LG�LQIRJUDILV�XSGDWH-EHQFDQD-LQGRQHVLD-
WDKXQ-������'LNXWLS�SDGD�WDQJJDO����-XQL������ 

%3.+�$FHK��������3HWD�3HQXWXSDQ�/DKDQ�'$6�7HXQRP�
3URYLQVL� $FHK�� �'DWD� YHFWRU�� 7LGDN�
GLSXEOLNDVLNDQ�� 

&KRZ�� 9�7��� 0DLGPHQW�� '�5��� GDQ� 0D\V�� /�:��� ������
$SSOLHG� +\GURORJ\�� 0F*UDZ� +LOO� %RRN�
&RPSDQ\��1HZ�<RUN� 

+DULID�� $�&��� 6KROLFKLQ��0��� GDQ� 3UD\RJR�� 7�%��� ������
$QDOLVD� SHQJDUXK� SHUXEDKD� SHQXWXSDQ� ODKDQ�
WHUKDGDS� GHELW� VXQJDL� 6XE� '$6� 0HWUR� GHQJDQ�
PHQJJXQDNDQ� SURJUDP� $UF6:$7�� -XUQDO�
7HNQLN�3HQJDLUDQ��9RO�����1R�����-��� 

.RGRDWLH�� 5�-�� GDQ� 6\DULHI�� 5��� ������ 7DWD� 5XDQJ� $LU�
7HUSDGX��$QG\�3UHVV��<RJ\DNDUWD� 

.RGRDWLH��� ������ 3HQJHORODDQ� 6XPEHU� 'D\D� $LU�
7HUSDGX��(GLVL�.HGXD��$QGL�2IIVHW��<RJ\DNDUWD� 

-DSDQ� ,QWHUQDWLRQDO� &RRSHUDWLRQ� $JHQF\� �-,&$�� DQG�
'LUHFWRUDWH� *HQHUDO� RI� :DWHU� 5HVRXUFHV�
'HYHORSPHQW�� ������ 7KH� 6WXG\� RQ�
&RPSUHKHQVLYH� 5LYHU� :DWHU� 0DQDJHPHQW� 3ODQ�
LQ�-DERWDEHN��)LQDO�5HSRUW�9ROXPH�,9�$QQH[HV�
,��-DNDUWD� 

0DXODQD��,���/XNLWD��6�$���6XKDU\DQWR��3UDQRWR��6��������
3HUHQFDQDDQ�SHQJHQGDOLDQ�EDQMLU�VXQJDL�7XQWDQJ�
GL� 'HVD� 7ULPXO\R� .DEXSDWHQ� 'HPDN�� -XUQDO�
.DU\D�7HNQLN�6LSLO��9RO�����1R�������-���� 

1XJURKR��6�3���������(YDOXDVL�GDQ�DQDOLVLV�FXUDK�KXMDQ�
VHEDJDL� IDFWRU� SHQ\HEDE� EHQFDQD� EDQMLU� -DNDUWD��
-XUQDO� 6DLQV� 	� 7HNQRORJL� 0RGLILNDVL� &XDFD��
9RO�����1R�������-��� 

3XUZDQWR�� ������ $QDOLVLV� VLVWHP� SHQJHQGDOLDQ� EDQMLU�
'DHUDK� $OLUDQ� 6XQJDL� .DUDQJPXPXV�� 0HGLD�
6DLQV��9RO�����1R��������-���� 

5HQDUG�� .�*��� )RVWHU�� *�5��� :HHVLHV�� *�$��� 0F&RRO��
'�.��� DQG� <RGHU�� &�'��� ���-������ 3UHGLFWLQJ�
VRLO� HURVLRQ� E\� ZDWHU�� $� JXLGH� WR� FRQVHUYDWLRQ�
SODQQLQJ� ZLWK� WKH� 5HYLVHG� 6RLO� /RVV� (TXDWLRQ�
�586/(��� 8�6�� 'HSDUWPHQW� RI� $JULFXOWXUH��
$JULFXOWXUH�+DQGERRN�1R������ 

5LVVH��/��0���1HDULQJ��0��$���1LFNV��$��'���DQG�/DIOHQ��
-��0��� ������(UURU�$VVHVVPHQW� LQ� WKH�8QLYHUVDO�
6RLO�/RVV�(TXDWLRQ��7KH�6RLO� 6FLHQFH�6RFLHW\� RI�
$PHULFD�-RXUQDO��9RO�����1R���������–����� 

5L]NL�� =��� ������ 3HQJXNXUDQ� +LGUR-2FHDQRJUDIL� GL�
0XDUD� .UXHQJ� 7HXQRP�� $FHK� -D\D�� 7HVLV�
0DVWHU��8QLYHUVLWDV�6\LDK�.XDOD��%DQGD�$FHK� 

6DYLWUL�� (��� GDQ� 3UDPRQR�� ,�%��� ������ $QDOLVLV� EDQMLU�
&LPDQXN� +XOX� ������ -RXUQDO� RI� :DWHUVKHG�
0DQDJHPHQW�5HVHDUFK��9RO�����1R�������-���� 

6FKZDE�� *�2��� )UHYHUW�� 5��� (GPLQVWHU�� 7�:��� GDQ�
%DUQHV�� .�.��� ������ 6RLO� DQG� :DWHU�
&RQVHUYDWLRQ� (QJLQHHULQJ�� 7KLUG� (GLWLRQ�� -RKQ�
:LOOH\�DQG�6RQV�1HZ�<RUN��/HLFHVWHU��%ULVEDQH��
7RURQWR� 

6RVURGDUVRQR�� 6�� GDQ� 7RPLQJD�� 0��� ������ 3HUEDLNDQ�
GDQ� 3HQJDWXUDQ� 6XQJDL�� 3UDGQ\D� 3DUDPLWD��
-DNDUWD� 

6XULSLQ�� ������ 6LVWHP� GUDLQDVH� SHUNRWDDQ� \DQJ�
EHUNHODQMXWDQ��$QGL�2IIVHW��<RJ\DNDUWD� 
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6XWDSD�� ,��� ������$QDOLVLV�3RWHQVL� SDGD�'DHUDK�$OLUDQ�
6XQJDL� �'$6�� GL� 6XODZHVL� 7HQJDK�� -XUQDO�
6PDUWHN��9RO�����1R�������-����� 

7ULDWPRGMR��%���������+LGURORJL�7HUDSDQ��%HWD�2IIVHW��
<RJ\DNDUWD� 

:LVFKPHLHU�� :�+��� GDQ� 6PLWK� '�'��� ���-������
3UHGLFWLQJ� UDLQIDOO� HURVLRQ� ORVVHV�� D� JXLGH� WR�
FRQVHUYDWLRQ� SODQQLQJ�� 86'$� $JULFXOWXUH�
+DQG�ERRN� 


