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3HQJHPEDQJDQ�:LVDWD�7HUSDGX�:DGXN�0XOXU�%HUEDVLV�
3HPEHUGD\DDQ�0DV\DUDNDW�'HVD�0XOXU��.HFDPDWDQ�

%HQGRVDUL��.DEXSDWHQ�6XNRKDUMR

$JDWD�:LQGD�6\LOYLDQLVD��$VKLIDWXO�-DQQDK�

�3URJUDP�6WXGL�,OPX�.RPXQLNDVL��)DNXOWDV�,OPX�6RVLDO�GDQ�3ROLWLN��8QLYHUVLWDV�6HEHODV�0DUHW
�3URJUDP�6WXGL�%LPELQJDQ�GDQ�.RQVHOLQJ��)DNXOWDV�.HJXUXDQ�GDQ�,OPX�3HQGLGLNDQ��8QLYHUVLWDV�

6HEHODV�0DUHW

&RUUHVSRQGLQJ DXWKRU��DJDWDZLQGD��#JPDLO�FRP

$EVWUDN��.HDQHNDUDJDPDQ�DODP�GDQ�EXGD\D�,QGRQHVLD�PHQMDGLNDQ�,QGRQHVLD�PHPLOLNL�SRWHQVL�
EHVDU� GDODP� VHNWRU� SDULZLVDWD�� 3HQJHPEDQJDQ� VHNWRU� SDULZLVDWD� GDSDW� PHQLQJNDWNDQ�
SHUHNRQRPLDQ� PDV\DUDNDW� VHKLQJJD� GDSDW� PHQGRURQJ� SHPEDQJXQDQ� EDQJVD�� .DEXSDWHQ
6XNRKDUMR�PHUXSDNDQ�VDODK�VDWX�NDEXSDWHQ�GL�3URYLQVL�-DZD�7HQJDK�\DQJ�VHGDQJ�PHODNXNDQ�
SHQJHPEDQJDQ� SDULZLVDWD� GL� ZLOD\DKQ\D�� ,QRYDVL�:LVDWD� 7HUSDGX�:DGXN�0XOXU� PHUXSDNDQ�
VDODK� VDWX� ZXMXG� GDUL� SHQJHPEDQJDQ� NHSDULZLVDWDDQ� XQWXN� PHQ\HMDKWHUDNDQ� PDV\DUDNDW��
PHPDMXNDQ�ZLOD\DK��VHUWD�PHQJRSWLPDNDQ�SRWHQVL�DODP�\DQJ�DGD�GL�'HVD�0XOXU��.HFDPDWDQ�
%HQGRVDUL�� .DEXSDWHQ� 6XNRKDUMR�� ,QRYDVL� LQL� GLGDVDUNDQ� DWDV� EHOXP� RSWLPDOQ\D� SHQJHORODDQ�
:DGXN� 0XOXU� \DQJ� KLQJJD� VDDW� LQL� KDQ\D� GLIXQJVLNDQ� VHEDJDL� ZDGXN� XQWXN� LULJDVL� VHUWD�
EXGLGD\D� LNDQ�� 0HWRGH� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� GHVNULSWLI�
NXDOLWDWLI��2EMHN� SHQHOLWLDQ� LQL� DGDODK�:DGXN�0XOXU�� 3HQHOLWLDQ� LQL�PHQJJXQDNDQ� GXD� UDJDP�
GDWD�� \DNQL� GDWD� SULPHU� GDQ� GDWD� VHNXQGHU�� 8QWXN� PHPSHUROHK� GDWD� SHQHOLWDQ� WHNQLN�
SHQJXPSXODQ� GDWD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� REVHUYDVL� GDQ� VWXGL� SXVWDND��
7HNQLN� DQDOLVLV� GDWD� SDGD� SHQHOLWLDQ� LQL� DGDODK� DQDOLVLV� GDWD� NXDOLWDWLI� GHQJDQ� PHQJJXQDNDQ�
PRGHO�0LOHV�+XEHUPDQ�GDQ�DQDOLVLV�6:27��6WUHQJWK��:HDNQHVV��2SSRUWXQLWLHV��7KUHDWKV��

�� 3HQGDKXOXDQ
,QGRQHVLD�PHUXSDNDQ�QHJDUD�\DQJ�ND\D�DNDQ�NHND\DDQ�DODP�GDQ�EXGD\D��.HDQHNDUDJDPDQ�LQL�

GDSDW�GLPDQIDDWNDQ�XQWXN�SHQJHPEDQJDQ�NHSDULZLVDWDDQ��6HNWRU�SDULZLVDWD�EHUSHUDQ�SHQWLQJ�GDODP�
PHQLQJNDWNDQ�SHUHNRQRPLDQ�VXDWX�QHJDUD��NKXVXVQ\D�GDODP�PHQJXUDQJL� MXPODK�SHQJDQJJXUDQ�GDQ�
PHQLQJNDWNDQ� SURGXNWLYLWDV� VXDWX� QHJDUD� >�@��+DO� WHUVHEXW� VHODUDV� GHQJDQ� GLWHWDSNDQQ\D� SDULZLVDWD�
VHEDJDL� VHNWRU� XQJJXODQ� SHPEDQJXQDQ� >�@�� 3DULZLVDWD� GDSDW� PHQGRURQJ� GDQ� PHPSHUFHSDW�
SHUWXPEXKDQ� SHUHNRQRPLDQ� VXDWX� ZLOD\DK� \DQJ� PHPLOLNL� REMHN� ZLVDWD�� +DO� WHUVHEXW� GLNDUHQDNDQ�
SDULZLVDWD�PHPLOLNL�WLJD�DVSHN�SHQJDUXK��\DLWX�DVSHN�HNRQRPLV��VXPEHU�GHYLVD��SDMDN�SDMDN���DVSHN�
VRVLDO� �SHQFLSWDDQ� ODSDQJDQ� NHUMD��� GDQ� DVSHN� EXGD\D� >�@�� 0DND� GDUL� LWX�� PHODOXL� SHPEDQJXQDQ�
SDULZLVDWD� \DQJ� PHQJHGHSDQNDQ� WLJD� DVSHN� WHUVHEXW� GDSDW� PHPEXDW� SHUXEDKDQ� NH� DUDK� NHPDMXDQ�
NHSDGD� NRQGLVL� PDV\DUDNDW� GL� VHNLWDUQ\D�� 'DODP� SHQJHPEDQJDQ� VXDWX� REMHN� ZLVDWD�� VHODLQ�
GLODWDUEHODNDQJL� ROHK� SRWHQVL� NRQGLVL� DODP� GDQ� EXGD\D� \DQJ� DGD�� WHUGDSDW� KDO ODLQ� \DQJ�
PHODWDUEHODNDQJLQ\D��+DO� WHUVHEXW� DGDODK� WUHQ� SDULZLVDWD� \DQJ� WHQJDK� SRSXOHU� GL�PDV\DUDNDW�� 7UHQ�
SDULZLVDWD�LQL�GLSUR\HNVLNDQ�MXJD�DNDQ�VHPDNLQ�WLQJJL�GL�PDVD�\DQJ�DNDQ�GDWDQJ�

.DEXSDWHQ�6XNRKDUMR�PHUXSDNDQ�VDODK�VDWX�NDEXSDWHQ�GL�3URYLQVL�-DZD�7HQJDK�\DQJ�VHGDQJ�
PHODNXNDQ� SHQJHPEDQJDQ� NHSDULZLVDWDDQ� GL�ZLOD\DKQ\D�� 6DODK� VDWX� WHPSDW� \DQJ�PHPLOLNL� SRWHQVL�
XQWXN� SHQJHPEDQJDQ� NHSDULZLVDWDDQ� DGDODK� :DGXN� 0XOXU�� :DGXN� 0XOXU� PHUXSDNDQ� VDODK� VDWX�
ZDGXN�\DQJ�WHUOHWDN�GL�'HVD�0XOXU��.HFDPDWDQ�%HQGRVDUL��.DEXSDWHQ�6XNRKDUMR��6DDW�LQL��ZDGXN�LQL�
KDQ\D�GLIXQJVLNDQ�VHEDJDL�ZDGXN�LULJDVL�GDQ�MXJD�EXGLGD\D�LNDQ�EDJL�EHEHUDSD�NHORPSRN�SHWDQL�LNDQ��
3HPDQIDDWDQ�:DGXN�0XOXU�LQL�PDVLK�EHOXP�RSWLPDO�VHKLQJJD�EHOXP�ELVD�GLUDVDNDQ�PDQIDDWQ\D�EDJL�
PDV\DUDNDW� \DQJ� OHELK� OXDV�� 2OHK� NDUHQDQ\D�� XQWXN� PHQJRSWLPDONDQ� PDQIDDW�:DGXN�0XOXU� SHUOX�
DGDQ\D� LQRYDVL�SHQJHPEDQJDQ��+DO� LQL�EHUPDNVXG�DJDU�PDQIDDW�GDUL�:DGXN�0XOXU� LQL� WLGDN�KDQ\D�
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GLUDVDNDQ� EDJL� PDV\DUDNDW� VHNLWDU�� WHWDSL� GDSDW� GLUDVDNDQ� ROHK� PDV\DUDNDW� VHFDUD� OXDV� GDQ� EDKNDQ�
GDSDW�PHPDMXNDQ�ZLOD\DK�WHUVHEXW�

�� 0HWRGH�3HODNVDQDDQ
3HQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH� SHQHOLWLDQ� GHVNULSWLI� NXDOLWDWLI�� 3HQHOLWLDQ� GHVNULSWLI�

NXDOLWDWLI� DGDODK� SHQHOLWLDQ� \DQJ� EHUWXMXDQ� XQWXN� PHQGHVNULSVLNDQ� GDQ� PHQJJDPEDUNDQ� IHQRPHQD�
IHQRPHQD� \DQJ� DGD�� EDLN� EHUVLIDW� DODPLDK� PDXSXQ� UHND\DVD� PDQXVLD� \DQJ� OHELK� PHPSHUKDWLNDQ�
PHQJHQDL�NDUDNWHULVWLN��NXDOLWDV��VHUWD�NHWHUNDLWDQ�DQWDU�NHJLDWDQ�>�@��2EMHN�GDUL�SHQHOLWLDQ�LQL�DGDODK�
:DGXN�0XOXU�\DQJ�EHUORNDVL�GL�'HVD�0XOXU��.HFDPDWDQ�%HQGRVDUL��.DEXSDWHQ�6XNRKDUMR��3HQHOLWLDQ�
LQL�PHQJJXQDNDQ�GXD�UDJDP�GDWD��\DNQL�GDWD�SULPHU�GDQ�GDWD�VHNXQGHU��'DWD�SULPHU�PHUXSDNDQ�GDWD�
\DQJ�\DQJ�GLSHUROHK�DWDX�GLNXPSXONDQ� ODQJVXQJ�GL� ODSDQJDQ�ROHK�RUDQJ�\DQJ�PHODNXNDQ�SHQHOLWLDQ�
>�@�� 6HGDQJNDQ� GDWD� VHNXQGHU� DGDODK� GDWD� \DQJ� GLSHUROHK� DWDX� GLNXPSXONDQ� ROHK� RUDQJ� \DQJ�
PHDNXNDQ�SHQHOLWLDQ�GDUL�VXPEHU�VXPEHU�\DQJ�WHODK�DGD�

8QWXN�PHPSHUROHK�GDWD�SHQHOLWDQ��WHNQLN�SHQJXPSXODQ�GDWD�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�
LQL�DGDODK�REVHUYDVL�GDQ�VWXGL�SXVWDND��2EVHUYDVL�PHUXSDNDQ�WHNQLN�SHQJXPSXODQ�GDWD�\DQJ�GLODNXNDQ�
GHQJDQ�PHQJDPDWL� ODQJVXQJ� REMHN� SHQHOLWLDQ�� VHGDQJNDQ� VWXGL� SXVWDND� DGDODK� WHNQLN� SHQJXPSXODQ�
GDWD� GHQJDQ� PHQJXPSXONDQ� LQIRUPDVL� GDUL� EHUEDJDL� VXPEHU�� VHSHUWL� NDU\D� LOPLDK�� EXNX�� GDQ� VXUDW�
NDEDU�� 7HNQLN� DQDOLVLV� GDWD� SDGD� SHQHOLWLDQ� LQL� DGDODK� DQDOLVLV� GDWD� NXDOLWDWLI� GHQJDQ� PHQJJXQDNDQ�
PRGHO�0LOHV� +XEHUPDQ� GDQ� DQDOLVLV� 6:27� �6WUHQJWK�� :HDNQHVV�� 2SSRUWXQLWLHV�� 7KUHDWKV��� 0RGHO�
DQDOLVLV� GDWD� 0LOHV� +XEHUPDQ� GLODNXNDQ� GHQJDQ� PHODOXL� SURVHV� UHGXNVL� GDWD�� SHQ\DMLDQ� GDWD�� GDQ�
SHQDULNDQ�NHVLPSXODQ�>�@��'HQJDQ�PHODNXNDQ�DQDOLVLV�GHQJDQ�PRGHO�LQL��SHQHOLWL�GDSDW�PHQGDSDWNDQ�
LQIRUPDVL� \DQJ� OHELK� MHODV� GDQ� VHVXDL� GHQJDQ� WRSLN� SHQHOLWLDQ�� 6HODQMXWQ\D�� DQDOLVLV� 6:27� DGDODK�
VXDWX� LGHQWLILNDVL� IDNWRU� VWUDWHJLV� VHFDUD� VLVWHPDWLV� XQWXN� PHUXPXVNDQ VWUDWHJL� >�@�� $QDOLVLV� 6:27�
GLJXQDNDQ�XQWXN�PHQJDQDOLVLV�VLWXDVL�JXQD�PHUXPXVNDQ�VWUDWHJL�SHQJHPEDQJDQ�SHQHOLWLDQ�LQL�

�� +DVLO�GDQ�'LVNXVL
:DGXN�0XOXU�DGDODK�VDODK�VDWX�WHPSDW�SHQLQJJDODQ�NRORQLDO�%HODQGD�\DQJ�KLQJJD�NLQL�PDVLK�

EHUIXQJVL� VHEDJDL�FDGDQJDQ DLU�XQWXN�SHQJDLUDQ�ZLOD\DK�6XNRKDUMR��.DZDVDQ� LQL�PHPLOLNL� OXDV�DUHD�
�������KHNWDU�\DQJ�MXJD�PHUXSDNDQ�EDWDV�DQWDU�GHVD�0XOXU��6XJLKDQ��GDQ�0HUWDQ��'HQJDQ�DNVHV�MDODQ�
NHODV����:DGXN�0XOXU�VDQJDW�PXGDK�GLMDQJNDX�KDQ\D�����PHQLW�GDUL�SXVDW�NRWD�6XNRKDUMR��/RNDVLQ\D�
EHUDGD�GL�MDODQ�6XNRKDUMR�-XPDSROR�

*DPEDU��� 3HWD�]RQLQJ�WDSDN�:DGXN�0XOXU *DPEDU���:DGXN�0XOXU�GDUL�VLVL�EDUDW

:DGXN� 0XOXU� VDDW� LQL� GLPDQIDDWNDQ� ROHK� PDV\DUDNDW� VHNLWDU� XQWXN� SHQJDLUDQ� VDZDK� VHUWD�
EXGLGD\D� LNDQ� ROHK� NHORPSRN� SHWDQL� LNDQ� VHWHPSDW�� 0DQIDDW� DWDV� SHQJJXQDDQ�:DGXN�0XOXU� \DQJ�
VHSHUWL� LQL� WHQWX� KDQ\D� PHQJXQWXQJNDQ� PDV\DUDNDW� VHNLWDU�:DGXN� 0XOXU�� +DO� LQL� WHUEXNWL� GHQJDQ�
PDV\DUDNDW�VHNLWDU�\DQJ�PHPLOLNL�PDWD�SHQFDKDULDQ�VHEDJDL�SHGDJDQJ�GL�.DZDVDQ�:DGXN�0XOXU�VHUWD�
SDUD� SHWDQL� EDLN� SHWDQL� VDZDK� DWDXSXQ� SHWDQL� LNDQ� NDUDPED�� 'HQJDQ� NDWD� ODLQ�� :DGXN� 0XOXU�
PHQJJHUDNNDQ�SHUHNRQRPLDQ�PDV\DUDNDW�VHNLWDU�ZDGXN��
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*DPEDU��� %XGLGD\D�LNDQ�NHUDPED�:DGXN�0XOXU

6HEDJDL� NDZDVDQ�ZLVDWD�� SRWHQVL�:DGXN�0XOXU� GDSDW� GLDQGDONDQ� GDUL� SDQRUDPD�ZDGXN�GDQ�
SRWHQVL�\DQJ�DGD�GL�GDODPQ\D��VHSHUWL�SHULNDQDQ��SDQRUDPD��GDQ�EXGD\D��'L�ZDGXN�LQL�WHUGDSDW�VSHVLHV�
LNDQ� DLU� WDZDU� \DQJ� GLEXGLGD\DNDQ� GL� GDODP� NDUDPED�� %XGLGD\D� LNDQ� DLU� WDZDU� WHUVHEXW� PHQMDGL�
NRPRGLWDV�XQJJXODQ�GDUL�:DGXN�0XOXU��6HODLQ�LWX��NDZDVDQ LQL�PHPLOLNL�KDPSDUDQ�ODKDQ�NRVRQJ�\DQJ�
OXDV�� /DKDQ� LQL� GLPDQIDDWNDQ� XQWXN� SHQ\HOHQJJDUDDQ� HYHQW� QDVLRQDO� PDXSXQ� LQWHUQDVLRQDO�� (YHQW�
WHUVHEXW� VHSHUWL�� D�� SHUNHPDKDQ� UXWLQ� WDKXQDQ� ROHK� SDUD� SHODMDU�� E�� WHPSDW� ODWLKDQ�%$6$51$6�GDQ�
NRPXQLWDV� SHFLQWD� DODP� GDUL� EHUEDJDL� VHNRODK� PDXSXQ� SHUJXUXDQ� WLQJJL�� F�� VHEDJDL� WHPSDW�
DWUDNVL�SHUORPEDDQ�PRWRFURVV� G�� WHPSDW�HYHQW�JDWKHULQJ EHUEDJDL�NOXE�RWRPRWLI� �0RWRU�&%��9HVSD��
-HHS�� &RUUROD�� GVE��� 'L� NDZDVDQ� :DGXN� 0XOXU� MXJD� WHUGDSDW� /DSDQJDQ� 3ULQJJRGDQL� \DQJ� GDSDW�
GLMDGLNDQ�SXVDW�RODKUDJD� VHSDN�EROD�GDQ�SDQDKDQ� >�@��6HPXD�SRWHQVL� WHUVHEXW�EHOXP� WHUJDUDS� VHFDUD�
RSWLPDO��6HODLQ�LWX��EDQ\DN�EDQJXQDQ�OLDU�\DQJ�EHUGLUL�GL�NDZDVDQ�:DGXN�0XOXU��+DO�LQL�PHPEXNWLNDQ�
EDKZD�:DGXN�0XOXU�PDVLK�NXUDQJ�SHUKDWLDQ�GDQ�SHQJHORODDQ��
'DUL�SHPDSDUDQ�SRWHQVL�GL�DWDV��GDSDW�GLOLKDW�EDKZD�SHQJHPEDQJDQ�NDZDVDQ�:LVDWD�7HUSDGX�:DGXN�
0XOXU�VDQJDW�GLSHUOXNDQ�DJDU�NDZDVDQ�LQL�GDSDW�WHUMDJD�NHOHVWDULDQQ\D��EDLN�GDUL�VHJL�HNRORJL�PDXSXQ�
PDV\DUDNDW� VHNLWDU� VHKLQJJD� GDSDW� PHPEHULNDQ� PDQIDDW� EDJL� PDV\DUDNDW� VHNLWDU�� .RQVHS� NDZDVDQ�
ZLVDWD� WHUSDGX� PHUXSDNDQ� VXDWX� WHPSDW� \DQJ� GLEDQJXQ� GHQJDQ� WXMXDQ� NKXVXV� SDULZLVDWD� GHQJDQ�
PHQJNRODERUDVLNDQ�SHPEDQJXQDQ�GDQ�SHQJHORODDQ�GD\D�WDULN�ZLVDWD�GL�VDWX�NDZDVDQ�VHEDJDL�VHEXDK�
GHVWLQDVL�SDULZLVDWD�>�@��'DODP�:LVDWD�7HUSDGX�:DGXN�0XOXU�WHUGDSDW�EHEHUDSD�LQRYDVL��GLDQWDUDQ\D�
VHEDJDL�EHULNXW�
D� :LVDWD�$LU

:LVDWD� DLU� \DQJ� GLNHPEDQJNDQ� GL� NDZDVDQ� LQL� DGDODK� GHQJDQ� SHQJDGDDQ� VDUDQD� GDQ� SUDVDUDQD�
EHUXSD� SHUDKX� ILEHU�� VSHHG� ERDW� NDQR�� GDQ� SHUDKX� ZLVDWD� XQWXN� ZLVDWDZDQ� PHPXWDUL� ZDGXN��
'HQJDQ�DGDQ\D�ZLVDWD�DLU�GDSDW�PHQDULN�PLQDW�ZLVDWDZDQ�\DQJ�EHUOLEXU�EHUVDPD�NHOXDUJD�

*DPEDU��� ,OXVWUDVL�SHUDKX�ILEHU *DPEDU��� ,OXVWUDVL�SHUDKX�ZLVDWD
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E� %XPL�3HUNHPDKDQ
3HQJHORODDQ�EXPL�SHUNHPDKDQ�GDSDW�GLNHPEDQJNDQ�NHPEDOL�GHQJDQ�PHQDZDUNDQ IDVLOLWDV�IDVLOLWDV�
EDUX�GL�:DGXN�0XOXU��)DVLOLWDV�%XPL�3HUNHPDKDQ�:LVDWD�7HUSDGX�:DGXN�0XOXU�PHOLSXWL� WDQDK�
ODSDQJ�\DQJ�VHVXDL�XQWXN�NHJLDWDQ�EHUNHPDK��HYHQW�RUJDQL]HU� 3'$0��PXVKROD��GDQ�UHVW�DUHD�

F� :LVDWD�.XOLQHU
3RWHQVL� LNDQ� DLU� WDZDU� \DQJ� GLEXGLGD\DNDQ� SDUD� SHWDQL� GDSDW� GLROHK� PHQMDGL� EHUDJDP� PDNDQDQ�
GHQJDQ�PHQ\DOXUNDQQ\D�NH�SHQJHOROD�UHVWRUDQ�GL�:DGXN�0XOXU�DJDU�OHELK�WHUNRQVHS��3HQJJXQDDQ�
NRQVHS�ZDUXQJ�DSXQJ�FRFRN�GLJXQDNDQ�GL�NDZDVDQ�:DGXN�0XOXU�GHQJDQ�WDWD�OHWDN�GDQ�EDQJXQDQ�
\DQJ�VXGDK�GLQ\DWDNDQ�DPDQ� +DO�LQL�DNDQ�PHQMDGL�GD\D�WDULN�EDJL�SDUD�SHQJXQMXQJ�NDUHQD�GDSDW�
PHQLNPDWL�PDNDQDQ�VHNDOLJXV�PHQLNPDWL�SDQRUDPD�ZDGXN�

*DPEDU��� ,OXVWUDVL�ZDUXQJ�DSXQJ
G� 3XVDW�2ODKUDJD

'HQJDQ� SHQJHORODDQ� \DQJ� WHUSDGX�� :DGXN� 0XOXU� GDSDW� PHQMDGL� SXVDW� RODKUDJD� GL� .DEXSDWHQ�
6XNRKDUMR��'D\D�WDULN�GDUL�SXVDW�RODKUDJD�LQL�DGDODK�WHPSDW�\DQJ�OXDV�VHUWD�IDVLOLWDV�\DQJ�PHPDGDL��
6HODLQ� LWX�� GL� SXVDW� ROHKUDJD� LQL� WHUGDSDW� EHUEDJDL� MHQLV� RODKUDJD� \DQJ�GDSDW�GLODNXNDQ� ROHK� SDUD�
SHQJXQMXQJ��VHSHUWL�VHSDN�EROD��SDQDKDQ��RIIURDG��GDQ�WHQLV��

,QRYDVL� SHQJHPEDQJDQ� :DGXN� 0XOXU� VHEDJDL� ZLVDWD� WHULQWHJUDVL� EHUEDVLV� SHPEHUGD\DDQ�
PDV\DUDNDW� PHUXSDNDQ� VHEXDK� SHUZXMXGDQ� D]DV� SHPEDQJXQDQ� GHQJDQ� PHPHUKDWLNDQ�
NHDQHNDUDJDPDQ�� NHXQLNDQ� GDQ� NHNKDVDQ� EXGD\D� DODP�� VHUWD� NHEXWXKDQ� PDQXVLD� XQWXN� EHUZLVDWD�
6HODLQ� LWX�� SHQJHPEDQJDQ� NHSDULZLVDWDDQ� EHUEDVLV� SHPEHUGD\DDQ� PDV\DUDNDW� GLODNXNDQ� XQWXN�
PHQFHJDK� SHQJDUXK�QHJDWLI� \DQJ�GLWLPEXONDQ� SDVFD�SHQJHPEDQJDQ��.HWHUOLEDWDQ�PDV\DUDNDW� VHFDUD�
DNWLI� GDODP� SURVHV� SHUHQFDQDDQ� KLQJJD� SHQJHPEDQJDQ� GLKDUDSNDQ� PDPSX� OHELK� PHQVHMDKWHUDNDQ�
PDV\DUDNDW�� 6WUDWHJL� SHQJHPEDQJDQ� :LVDWD� 7HUSDGX� :DGXN� 0XOXU� EHUEDVLV� SHPEHUGD\DDQ�
PDV\DUDNDW�GLGDSDWNDQ�GDUL�DQDOLVD�6:27��VHSHUWL�\DQJ�GDSDW�GLOLKDW�SDGD�WDEHO�EHULNXW�

7DEHO��� 6:27�SRWHQVL�VRVLDO�GDQ�HNRQRPL�GDODP�SHQJHPEDQJDQ�ZLVDWD

6WUHQJWKV :HDNQHVV

�� 0HPLOLNL� SRWHQVL� EHUXSD� GD\D� WDULN� DODP�
\DQJ�XQLN

�� /RNDVL�VWUDWHJLV�VHKLQJJD�PXGDK�GLMDQJNDX
�� 7HUVHGLD� VDUDQD� GDQ� SUDVDUDQD� SHQGXNXQJ�

\DQJ�PHPDGDL
�� 7LGDN� DGD� WHPSDW� ZLVDWD� GL� .DEXSDWHQ�

6XNRKDUMR�\DQJ�PHPLOLNL�NRQVHS�VHUXSD

�� :DGXN� 0XOXU PHUXSDNDQ� ZDGXN� WDGDK�
KXMDQ� VHKLQJJD� NHWHUVHGLDDQ� DLU� KDQ\D�
PHQJDQGDONDQ�KXMDQ

�� 0LQLPQ\D� WHNQRORJL� GDODP� SHQJRODKDQ�
VXPEHU� GD\D� DODP� VHKLQJJD� PDQIDDW�
HNRQRPL�NXUDQJ�RSWLPDO

�� ,QRYDVL�PDV\DUDNDW�XQWXN�PHQJHPEDQJNDQ�
NDZDVDQ�:DGXN�0XOXU�NXUDQJ

2SSRUWXQLWLHV 7KUHDWKV

�� 3UR\HNVL� WUHQ�SDULZLVDWD�GL�PDVD�\DQJ�DNDQ�
GDWDQJ�VHPDNLQ�WLQJJL

�� 3DUWLVLSDVL� GDQ� LQLVLDWLI� PDV\DUDNDW� GDODP�
PHQGXNXQJ�SHQJHPEDQJDQ�ZLVDWD�WLQJJL

�� 0XVLP�NHPDUDX�\DQJ�GDSDW�PHQJDNLEDWNDQ�
DLU�ZDGXN�PHQ\XVXW

�� 3HUL]LQDQ�SHPEDQJXQDQ�ROHK�SHPHULQWDK
�� $QFDPDQ EHQFDQD
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%HUGDVDUNDQ�WDEHO�GL�DWDV��PDND�GDSDW�GLVXVXQ�VWUDWHJL�SHPEDQJXQDQ�:LVDWD�7HUSDGX�:DGXN�
0XOXU� GL� 'HVD�0XOXU�� .HFDPDWDQ� %HQGRVDUL�� .DEXSDWHQ� 6XNRKDUMR�� 6WUDWHJL� SHQJHPEDQJDQ� WHUGLUL�
GDUL� HPSDW� EDJLDQ�� \DLWX� VWUDWHJL� 6WUHQJWKV�2SSRUWXQLWLHV� �6�2�� :HDNQHVV�2SSRUWXQLWLHV� �:�2���
6WUHQJWK�7KUHDWV� �6�7��� GDQ� :HDNQHVV� 7KUHWDV� �:�7��� %HULNXW� PHUXSDNDQ� VWUDWHJL� SHQJHPEDQJDQ�
:LVDWD�7HUSDGX�:DGXN�0XOXU�
D� 6WUDWHJL�6�2�����0HQJRSWLPDONDQ�SRWHQVL�DODP�:DGXN�0XOXU�GHQJDQ�PHWRGH�UDPDK�OLQJNXQJDQ��

��� 0HQJHPEDQJNDQ LQRYDVL� EHUXSD� SHQ\HOHQJJDUDDQ� HYHQW� XQWXN� PHQLQJNDWNDQ� MXPODK�
SHQJXQMXQJ�� ��� 0HQLQJNDWNDQ� NHUMD� VDPD� DQWDUD� SLKDN� SHQJHOROD� GHQJDQ VWDNHKROGHU ODLQ�� ���
0HPEDQJXQ�IDVLOLWDV�SHQGXNXQJ�ODLQQ\D�XQWXN�PHQLQJNDWNDQ�SHQJXQMXQJ�

E� 6WUDWHJL�:�2�����0HODNXNDQ�SHODWLKDQ NHSDGD�PDV\DUDNDW� VHNLWDU� DJDU�GDSDW�PHODNXNDQ� LQRYDVL�
\DQJ�PHQXQMDQJ�SHQJHPEDQJDQ�ZLVDWD�GDQ����0HODNXNDQ�NHUMD�VDPD�GHQJDQ�EHUEDJDL�VWDNHKROGHU�
XQWXN�SHQJRODKDQ�VXPEHU�GD\D�DODP�

F� 6WUDWHJL� 6�7�� ��� 0HODNXNDQ� SHQJHORODDQ� ZDGXN� GHQJDQ� PHQJRSWLPDONDQ� VDUDQD� GDQ� SUDVDUDQD�
\DQJ� DGD� XQWXN� PHQJDQWLVLSDVL� NHWHUVHGLDDQ� DLU� \DQJ� PHQLSLV� SDGD� PXVLP� NHPDUDX�� ���
3HUHQFDQDDQ�SHPEDQJXQDQ�ZLVDWD�KDUXV�GLODNXNDQ�GHQJDQ�PHODNXNDQ�SHUKLWXQJDQ�ULVLNR�EHQFDQD��
��� 3HUHQFDDQ� GDQ� SHPEDQJXQDQ� ZLVDWD� GLODNXNDQ� GHQJDQ� PHPDWXKL� EHUEDJDL� NHELMDNDQ�
SHPHULQWDK�XQWXN�PHPSHUPXGDK�SHUL]LQDQ�

G� 6WUDWHJL� :�7�� ��� 0HUDQFDQJ� SURJUDP� DWDX� VLVWHP� NKXVXV� XQWXN� SHQJDLUDQ� ZDGXN� GL� PXVLP�
NHPDUDX�GDQ����0HPEHULNDQ�SHPEHNDODQ�NHSDGD�PDV\DUDNDW�WHQWDQJ�NRQVHS�ZLVDWD�HGXNDVL�DJDU�
OHELK�LQRYDWLI�

6WUHQJKWV :HDNQHVV
7KUHDWV 67

0HODNXNDQ� SHQJHORODDQ� ZDGXN� GHQJDQ�
PHQJRSWLPDONDQ� VDUDQD� GDQ� SUDVDUDQD� \DQJ�
DGD�

3HUHQFDQDDQ� SHPEDQJXQDQ�ZLVDWD� GLODNXNDQ�
GHQJDQ� PHODNXNDQ� SHUKLWXQJDQ� ULVLNR�
EHQFDQD� GDQ� PHPDWXKL� EHUEDJDL� NHELMDNDQ�
\DQJ�DGD

:7
0HUDQFDQJ� SURJUDP� DWDX�
VLVWHP� NKXVXV� XQWXN�
SHQJDLUDQ� ZDGXN� GL� PXVLP�
NHPDUDX��

0HPEHULNDQ� SHPEHNDODQ�
NHSDGD� PDV\DUDNDW� WHQWDQJ�
NRQVHS� ZLVDWD� HGXNDVL� DJDU�
OHELK�LQRYDWLI�

2SSRUWXQLWLHV 62
0HQJRSWLPDONDQ�SRWHQVL�DODP�:DGXN�0XOXU�
GHQJDQ�PHWRGH�UDPDK�OLQJNXQJDQ

0HQJHPEDQJNDQ� LQRYDVL� EHUXSD�
SHQ\HOHQJJDUDDQ� HYHQW� XQWXN� PHQLQJNDWNDQ�
MXPODK�SHQJXQMXQJ

0HQLQJNDWNDQ� NHUMD� VDPD� DQWDUD� SLKDN�
SHQJHOROD�GHQJDQ VWDNHKROGHU ODLQ

0HPEDQJXQ� IDVLOLWDV� SHQGXNXQJ� ODLQQ\D�
XQWXN�PHQLQJNDWNDQ�SHQJXQMXQJ�

:2
0HODNXNDQ� SHODWLKDQ� NHSDGD�
PDV\DUDNDW�VHNLWDU�DJDU�GDSDW�
PHODNXNDQ� LQRYDVL� \DQJ�
PHQXQMDQJ� SHQJHPEDQJDQ�
ZLVDWD�

0HODNXNDQ� NHUMD� VDPD�
GHQJDQ� EHUEDJDL� VWDNHKROGHU�
XQWXN� SHQJRODKDQ� VXPEHU�
GD\D�DODP�

�� .HVLPSXODQ
.HDQHNDUDJDPDQ� \DQJ� GLPLOLNL� ,QGRQHVLD� GDSDW� GLPDQIDDWNDQ� XQWXN� SHQJHPEDQJDQ�

NHSDULZLVDWDDQ�� 3HQJHPEDQJDQ� NHSDULZLVDWDDQ� GDSDW� PHQGRURQJ� GDQ� PHPSHUFHSDW� SHUWXPEXKDQ�



���

SHUHNRQRPLDQ�VXDWX�ZLOD\DK�\DQJ�PHPLOLNL�REMHN�ZLVDWD��.DEXSDWHQ�6XNRKDUMR�PHUXSDNDQ�VDODK�VDWX�
NDEXSDWHQ�GL�3URYLQVL�-DZD�7HQJDK�\DQJ�VHGDQJ�PHODNXNDQ�SHQJHPEDQJDQ�SDULZLVDWD�GL�ZLOD\DKQ\D��
3HQJHPEDQJDQ� :LVDWD� 7HUSDGX� :DGXN� 0XOXU� EHUEDVLV� SHPEHUGD\DDQ� PDV\DUDNDW� PHUXSDNDQ�
PHUXSDNDQ�VHEXDK�SHUZXMXGDQ�D]DV�SHPEDQJXQDQ�GHQJDQ�PHPHUKDWLNDQ�NHDQHNDUDJDPDQ��NHXQLNDQ�
GDQ� NHNKDVDQ� EXGD\D� DODP�� VHUWD� NHEXWXKDQ� PDQXVLD� XQWXN� EHUZLVDWD�� ,QRYDVL� \DQJ� DGD� SDGD�
SHQJHPEDQJDQ� LQL� DGDODK�GLNHPEDQJDQQ\D�ZLVDWD� DLU�� EXPL�SHUNHPDKDQ��ZLVDWD�NXOLQHU�� VHUWD�SXVDW�
RODKUDJD��'DODP� SURVHV� SHUHQFDQDDQ� KLQJJD� SHQJHPEDQJJDQQ\D��PDV\DUDNDW� GLOLEDWNDQ� VHFDUD� DNWLI�
VHKLQJJD�SHQJHPEDQJDQ�LQL�EHQDU�EHQDU�PDPSX�PHQVHMDKWHUDNDQ�PDV\DUDNDW��6WUDWHJL�SHQJHPEDQJDQ�
:DGXN�GLODNXNDQ�EHUGDVDUNDQ�KDVLO�DQDOLVLV�6:27�\DQJ�WHODK�GLEXDW�

�� 5HIHUHQVL
>�@ -DIIH�� (��� 	� 3DVWHUQDN�� +�� ������ 'HYHORSLQJ� :LQH� 7UDLOV� DV� D� 7RXULVW� $WWUDFWLRQ� LQ� ,VUDHO��

,QWHUQDWLRQDO�-RXUQDO�RI�7RXULVP 5HVHDUFK��KOP���������
>�@ 7HPSR�FR��������0HQSDU��3DULZLVDWD�%HUNHODQMXWDQ�-DGL�0DVD�'HSDQ�,QGRQHVLD
>�@ +DUWRQR��+��������3HUNHPEDQJDQ�3DULZLVDWD��.HVHPSDWDQ�.HUMD�GDQ�3HUPDVDODKDQQ\D��3ULVPD��

KOP����
>�@ 1DQD� 6\DRGLK� 6XNPDGLQDWD�� ������ 0HWRGH� 3HQHOLWLDQ 3HQGLGLNDQ�� %DQGXQJ�� 37� 5HPDMD�

5RVGDNDU\D�
>�@ +DVDQ��0��,TEDO��3RNRN�SRNRN�0DWHUL�0HWRGRORJL�3HQHOLWLDQ�GDQ�$SOLNDVLQ\D��*KDOLD�,QGRQHVLD��

%RJRU�������
>�@ $QGL� 3UDVWRZR�� ������ 0HWRGH� 3HQHOLWLDQ� .XDOLWDWLI� 'DODP� 3HUVSHNWLI� 5DQFDQJDQ� 3HQHOLWLDQ��

-RJMDNDUWD��$U�UX]]PHGLD
>�@� 5DQJNXWL�� )UHGG\�� ������ 7HNQLN� 0HPEHGDK� .DVXV� %LVQLV� $QDOLVLV� 6:27� &DUD� 3HUKLWXQJDQ�

%RERW��5DWLQJ��GDQ�2&$,��3HQHUELW�37��*UDPHGLD�3XVWDND�8WDPD��-DNDUWD�
>�@ $��<XVXI�� ������ 3HQJDUXK�$WULEXW� 3URGXN�:LVDWD� 7HUKDGDS� 3ODFH� %UDQGLQJ�'DQ� ,PSOLNDVLQ\D�

7HUKDGDS�.HSXWXVDQ�0HQJXQMXQJL�'HVWLQDVL�:LVDWD�3DQWDL
>�@ 3XUZDQWR��$JXV��������,QL�0DQIDDW�.RQVHS�ZLVDWD�7HUSDGX��*HQ3,�FR
>��@ <XVXI�� 0XKDPPDG�� ������ 3HQJHPEDQJDQ� .DZDVDQ� :DGXN� 0XOXU� 6HEDJDL� .DZDVDQ� :LVDWD�

(GXNDVL�GDQ�6SRUW��3XEOLNDVL�,OPLDK�8QLYHUVLWDV�0XKDPPDGL\DK�6XUDNDUWD��KOP�������


