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3URGXN�NHPDVDQ�DWDX�SHPEXQJNXV�VDDW�LQL�PHUXSDNDQ�LQGXVWUL PRGHUQ�\DQJ�PHPHJDQJ�

SHUDQDQ�SHQWLQJ GDODP�SHQMXDODQ� VXDWX�SURGXN��)XQJVL� SHPEXQJNXV� LQL� WHODK�EHUNHPEDQJ�

SHVDW� PHQMDGL� VDUDQD� SHQ\DPSDL� LQIRUPDVL� GDQ� SURPRVL� VXDWX� SURGXN� \DQJ� GLNHPDVQ\D�

VHKLQJJD� NHEXWXKDQ� NHPDVDQ� LQL� PHQMDGL� VDPD� SHQWLQJ� EDKNDQ� OHELK� SHQWLQJ� GDULSDGD�

SURGXN� \DQJ� GLNHPDVQ\D�� )XQJVL� SDOLQJ PHQGDVDU� GDUL� VXDWX� NHPDVDQ� DGDODK� XQWXN�

PHZDGDKL� GDQ� PHOLQGXQJL� SURGXN� GDUL� NHUXVDNDQ�NHUXVDNDQ�� VHKLQJJD� OHELK� PXGDK�

GLVLPSDQ��GLDQJNXW�GDQ�GLSDVDUNDQ��'DODP�SHUNHPEDQJDQ�Q\D�LQGXVWUL�NHPDVDQ�SHUFHWDNDQ�

RIIVHW� GDQ� NDUWRQ� JHORPEDQJ�� PHUXSDNDQ� SURGXN� \DQJ PHPEHULNDQ� FLUL� NKDV� GDUL� VXDWX�

SURGXN�PDXSXQ�MDVD�\DQJ�GLKDVLONDQ�GDUL�KDVLO�SURGXNVL��.HPDVDQ�PHQMDGL�VXDWX�KDO�\DQJ�

NUXVLDO� NDUHQD� NRQVXPHQ� DNDQ� PHOLKDW� GDUL� NHPDVDQ� WHUVHEXW� VHEHOXP� NRQVXPHQ�

PHPXWXVNDQ� XQWXN�PHPEHOL� GDUL� SURGXN� EDUDQJ� WHUVHEXW�� 'HQJDQ SHUWXPEXKDQ� NRQVXPVL�

GDQ� JD\D� KLGXS� PDV\DUDNDW� GHZDVD� LQL� DNDQ� PHQMDGL� SHQGRURQJ� SHUWXPEXKDQ� SHQMXDODQ�

SURGXN��GLPDQD�VHFDUD�JOREDO�SHQMXDODQ�SURGXN�NHPDVDQ�DNDQ�PHQLQJNDW�WHUXV�GDUL�WDKXQ�NH�

WDKXQ� EHUNDLWDQ� GHQJDQ� VHPDNLQ� EDQ\DNQ\D� SURGXN� \DQJ� KDUXV� GL� NHPDV�� 'L� ,QGRQHVLD�

LQGXVWUL NHPDVDQ� VHFDUD� Q\DWD� WHODK� WHUMDGL� VHMDN� WDKXQ� �����DQ� GHQJDQ� EHURSHUDVLQ\D�

EHEHUDSD� SDEULN� NHPDVDQ� VHMHQLV� LQL� GL� SXODX� -DZD�� 3HUWXPEXKDQ� MXPODK� SHQGXGXN�

,QGRQHVLD� \DQJ� WHUXV� PHQLQJNDW� GLSHUNLUDNDQ� DNDQ� WHUXV� PHQGRURQJ� SHUPLQWDDQ� SURGXN�

SURGXN�\DQJ�PHQJJXQDNDQ�NHPDVDQ�EDLN�EHUXSD�SURGXN�PDNDQDQ��PLQ\DN�JRUHQJ��ELVNXLW�

VHUWD�QRQ�SDQJDQ��\DQJ�MXJD�DNDQ�PHQLQJNDW�VHSHUWL�LQGXVWUL�VKDPSRR��GHWHUMHQ��IDUPDVL�GDQ�

ODLQ� ODLQ�� 6HODLQ� WHUGRURQJ� ROHK� ODMX� SHQLQJNDWDQ� MXPODK� SHQGXGXN� GDQ� SHQLQJNDWDQ�

SHUHNRQRPLDQ� QDVLRQDO�� SHUPLQWDDQ� DNDQ� NHPDVDQ� \DQJ� IOHNVLEHO� MXJD� DNDQ� VHPDNLQ�

PHQLQJNDW� GHQJDQ�NHFHQGHUXQJDQ�SHPDVDUDQ� VHFDUD� UHWDLO� GHQJDQ�NHPDVDQ�NHPDVDQ�NHFLO�

ODQJVXQJ� NH� NRQVXPHQ� \DQJ� OHELK� SUDNWLV� GDQ� OHELK� HILVLHQ�� .HVLPSXODQ� EDKZD� LQGXVWUL�

NHPDVDQ� \DQJ� UHODWLI� WDKDQ� WHUKDGDS� NULVLV� HNRQRPL� \DQJ� PHODQGD� ,QGRQHVLD�� PHVNLSXQ�

VHPSDW� VHGLNLW� PHQJDODPL� SHQXUXQDQ� NLQHUMD� DNLEDW� NULVLV� PRQHWHU� WHWDSL� VHFDUD� XPXP�

NHODQJVXQJDQ� LQGXVWUL� NHPDVDQ� KLQJJD� NLQL� PDVLK� VDQJDW� EDLN�� 'DUL� GDWD� LQWHUQDVLRQDO�

NHPDVDQ�RUJDQLVDVL��WRWDO�NHEXWXKDQ�NHPDVDQ�PHQJDODPL�NHQDLNDQ�GDUL�WDKXQ�NHWDKXQ��37��

'ZL� $QHND� -D\D� .HPDVLQGR� \DQJ� GLGLULNDQ� SDGD� WDKXQ� ����� GL� 7DQJHUDQJ� PHUXSDNDQ�

SHUVHURDQ� \DQJ� PHQMDODQNDQ� NHJLDWDQ� XVDKDQ\D� GDUL� SHPEXDWDQ� NDUWRQ� NHPDVDQ� DWDX�

SHQJHSDNDQ VHUWD� SHPEXDWDQ� NHUWDV� GDQ� KDO� KDO� \DQJ� EHUKXEXQJDQ� GHQJDQ� NHUWDV� XQWXN�
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GLMDGLNDQ�NHPDVDQ�GDQ�SURGXN� ODLQQ\D�VHUWD� LQGXVWUL�SHQJRODKDQ�EDUDQJ�EDUDQJ�GDUL�NHUWDV�

GDQ� NDUWRQ� 6DDW LQL� SHUVDLQJDQ� XVDKD� EDQ\DN� WHUMDGL� DQWDU� SHUXVDKDDQ� GHQJDQ� VHPDNLQ�

NRPSHWLWLI�GDQ�NRPSOHNV�SURGXN�\DQJ�GLKDVLONDQ�

'DODP�SHQHOLWLDQ�\DQJ�GLODNXNDQ�WHUGDSDW�EHEHUDSD�PDVDODK�GL�37��'ZL�$QHND�-D\D�

.HPDVLQGR��GLDQWDUDQ\D��

���%DJDLPDQD�VLWXDVL�OLQJNXQJDQ�LQWHUQDO�GDQ�HNVWHUQDO�37��'$-.��NHOHPDKDQ��NHNXDWDQ�

VHUWD�PHOLKDW�VHPXD�DQFDPDQ�\DQJ�DGD�

���%DJDLPDQD�PRGHO�ELVQLV�\DQJ�GLWHUDSNDQ�VDDW�LQL�SDGD�37��'$-.�DSDNDK�VXGDK��

PDPSX�XQWXN�PHPEXDW�SHUXVDKDDQ�GDSDW�EHUWDKDQ�GDODP�MDQJND�SDQMDQJ�GDQ�

PHQJKDGDSL�PDVDODK�GL�VDDW�LQL�

���%DJDLPDQD�SHUXVDKDDQ�XQWXN�GDSDW�EHUWDKDQ�KLGXS�GDUL�NHWDWQ\D�SHUVDLQJDQ�XVDKD��

VHUWD�SHUPDVDODKDQ�GLDQWDUDQ\D�VXPEHU�GD\D�PDQXVLD�GLDNLEDWNDQ�GHQJDQ�EHUOHELKQ\D�

WHQDJD�NHUMD�\DQJ�PDVLK�EHNHUMD�IXOO�WLPH�GLPDQD�SDEULN�\DQJ�WHUVHGLD�KDQ\D�DGD���

ORNDVL�SODQW�GDUL��VHEHOXPQ\D���SODQW�\DQJ�WHUVHGLD�

37��'ZL�$QHND� -D\D�.HPDVLQGR�PHODNXNDQ� SHUHQFDQDDQ� VWUDWHJL� GLPDQD� SHUHQFDQDDQ�

VWUDWHJL� XQWXN� MDQJND� SDQMDQJ�� MLND� WLGDN� DGD� SHUXEDKDQ� VWUDWHJL�� DSDNDK� SHUXVDKDDQ� DNDQ�

WHWDS�EHUWDKDQ�VDWX��GXD�WDKXQ�DWDX�OLPD�WDKXQ�NHGHSDQ��NRUSRUDWH�VHUWD�PHQHWDSNDQ�IXQJVL�

IXQJVL�GDUL�VHPXD�NRPSRQHQ�VHFDUD�PHQ\HOXUXK�DJDU�GL�GDSDW�NHXQJJXODQ�VHFDUD�NRPSHWLWLI�

EDLN� PDVD� VHNDUDQJ� PDXSXQ� \DQJ� DNDQ� GDWDQJ� 2OHK� NDUHQD� LWX� SHUOXQ\D� GLEXDW� NDQYDV�

PRGHO�ELVQLV�\DQJ�WHSDW�GHQJDQ�GL�GXNXQJ�PHODOXL�DQDOLVD�GDUL�6:27�\DQJ�GLODNXNDQ��

7XMXDQ�GDUL�SHQHOLWLDQ�LQL��

���'DSDW�PHPEHULNDQ�NRQWULEXVL�NHSDGD�PDQDMHPHQ�37��'ZL�$QHND�-D\D�.HPDVLQGR�

7EN� GDODP�SHQJDPELODQ�NHSXWXVDQ�VWUDWHJLV� WHQWDQJ�SURGXN�GDQ�MDVD�DSD�VDMD�\DQJ�

DNDQ�GL�NHPEDQJNDQ�

���'HQJDQ�PHPEXDW�UDQFDQJDQ�NDQYDV�PRGHO�ELVQLV�\DQJ GDSDW�GLSDNDL�VHEDJDL�NRQWURO�

SHQJDPELODQ�NHSXWXVDQ�VHUWD�NHELMDNDQ�\DQJ�QDQWLQ\D�DNDQ�GL�JXQDNDQ�VHEDJDL�

SHGRPDQ�GDODP�DNWLILWDV�DJDU�VHPXD�WHWDS�WHUODNVDQD�GDQ�WHUNRQWURO�GHQJDQ�EDLN��

���6HUWD�GDSDW�PHQJHPEDQJNDQ�PRGHO�ELVQLV�WHUEDUXNDQ�GHQJDQ�PHQJJXQDNDQ�VHPXD�

NHNXDWDQ�\DQJ�DGD�GDODP�UDQJND�SHQLQJNDWDQ�NHXQWXQJDQ�\DQJ�OHELK�EHVDU�GDUL�

VHEHOXPQ\D�
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0HWRGH� \DQJ� GLJXQDNDQ� GDODP� SHQJXPSXODQ� GDWD� GHQJDQ� GDWD� SULPHU� GDQ� VHNXQGHU��

GLPDQD� GDWD� SULPHU� PHODOXL� ZDZDQFDUD�� WDQ\D� MDZDE�� VHUWD� SHQGDSDW� GDUL� SDUD� DKOL�

GLELGDQJQ\D��6HGDQJNDQ�GDWD�VHNXQGHU�GDUL�GDWD�LQWHUQDO�SHUXVDKDDQ��EXOOHWLQ�VHUWD��ODPSLUDQ�

ODPSLUDQ� GDWD� GDUL� SHUXVDKDDQ�� 8QWXN� PHPSHUROHK� KDVLO� \DQJ� PHPXDVNDQ� GDODP�

PHQJHPEDQJNDQ�PRGHO� ELVQLV�� SHQXOLV�PHODNXNDQ�SHQJHPEDQJDQ�NHUDQJND� NDQYDV�PRGHO�

ELVQLV�GHQJDQ�DQDOLVD�6:27�VHEDJDL�DOWHUQDWLI�WDPEDKDQ�XQWXN�PHQJDQDOLVD�\DQJ�PHOLSXWL�

DVSHN�GLDQWDUDQ\D� VXPEHU�GD\D�PDQXVLD�� IDNWRU� HNVWHUQDO�� IDNWRU� LQWHUQDO�GDQ� VLVWHP� �� GDQ�

DVSHN� ODLQQ\D� GLPDQD� GLNHPEDQJNDQ� VHFDUD� WHUSDGX� GDQ� NRPSUHKHQVLI�� 6HUWD�

PHQJLGHQWLILNDVL�ULVLNR�WHUXWDPD�ULVLNR�RSHUDVLRQDO�GDQ�PHQJHYDOXDVL�ULVLNR�RSHUDVLRQDO�GDUL�

DNWLILWDV� 37�� '$-.� WHUVHEXW�� +DVLO� GDUL� SHQJHORODDQ� WHUSDGX� LQL� GLKDUDSNDQ� DNDQ�

PHPEHULNDQ�SHUEDLNDQ�SHUEDLNDQ�VHUWD�SURJUDP�SULRULWDV�DSD�VDMD�\DQJ�KDUXV�GLODNVDQDNDQ�

DJDU� SHUXVDKDDQ� GDSDW� WHUKLQGDU� GDUL� ULVLNR� \DQJ� DNDQ� PHUXJLNDQ� NHODQJVXQJDQ� KLGXS�

SHUXVDKDDQ�


