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3DGD�EDE�LQL�SHQXOLV�DNDQ�PHQJXUDLNDQ�PDVDODK�\DQJ�WHUGDSDW�GL�GDODP�NDVXV�

VHUWD�PHODNXNDQ�SHUEDQGLQJDQ�DQWDUD�WHRUL�GHQJDQ�NHQ\DWDDQQ\D�GL�ODSDQJDQ�VDDW�

PHODNXNDQ� DVXKDQ NHSHUDZDWDQ� SDGD� 7Q�$� GHQJDQ� 6WURNH 1RQ� +HPRUDJLN� GL

5XDQJ�.ULVDQ 568'�$ULILQ�$FKPDG�3HNDQEDUX�\DQJ�GLODNVDQDNDQ�SDGD� WDQJJDO�

�� � ��� 0DUHW� ���� GHQJDQ� PHQHUDSNDQ� SURVHV� NHSHUDZDWDQ \DQJ WHUGLUL� GDUL�

SHQJNDMLDQ�� GLDJQRVD� NHSHUDZDWDQ�� LQWHUYHQVL� NHSHUDZDWDQ�� LPSOHPHQWDVL�

NHSHUDZDWDQ�GDQ�HYDOXDVL�NHSHUDZDWDQ�

��� 3HQJNDMLDQ

3HQJNDMLDQ�PHUXSDNDQ� WDKDS�DZDO�GDUL�SURVHV�NHSHUDZDWDQ�\DQJ� WHUOHELK�

GDKXOX�PHODNXNDQ�SHQJXPSXODQ�GDWD�GHQJDQ�FDUD�DQDPQHVD�NHSDGD�NOLHQ�GDQ�

NHOXDUJD�� REVHUYDVL�� SHPHULNVDDQ� ILVLN�� FDWDWDQ� PHGLV� GDQ� LQIRUPDVL� GDUL�

SHUDZDW� UXDQJDQ� NULVDQ�568'�$ULILQ�$FKPDG�3HNDQEDUX�� 3HQJNDMLDQ� \DQJ�

GLODNXNDQ� VHKXEXQJDQ� GHQJDQ� SHQ\DNLW� \DQJ� GLGHULWD� GDQ� PDVDODK�

NHSHUDZDWDQ�SDGD�NOLHQ�GHQJDQ�6WURNH�1RQ�+HPRUDJLN�PHODOXL�GDWD�VXEMHNWLI�

PDXSXQ�REMHNWLI�\DQJ�GLGDSDWNDQ�

3HQJNDMLDQ� \DQJ� GLODNXNDQ� SDGD� WDQJJDO� ��� 0DUHW� ���� PHODOXL�

ZDZDQFDUD� \DQJ� GLODNXNDQ� SDGD� NHOXDUJD� GLGDSDWNDQ� KDVLO� EDKZD� NOLHQ�

PHQJDODPL� NDNX� GDQ� OHPDK� SDGD� DQJJRWD� JHUDN� NDQDQ�� ELFDUD� SHOR� GDQ�

NHVXOLWDQ� NRPXQLNDVL��'LGXNXQJ� GHQJDQ� KDVLO� SHPHULNVDDQ�&7�6FDQ� NHSDOD�

\DLWX�WHUMDGLQ\D�SHQ\XPEDWDQ�SDGD�SHPEXOXK�GDUDK�RWDN�\DQJ�PHPSHQJDUXKL�
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IXQJVL� EDJLDQ� WXEXK� \DQJ� GLSHUVDUDILQ\D�� 7HUOLKDW� QLODL� NHNXDWDQ� RWRW� NOLHQ�

SDGD� HNVWUHPLWDV� NDQDQ� �� GDQ� HNVWUHPLWDV� NLUL� �� VHKLQJJD� NOLHQ�PHQJDODPL�

NHOHPDKDQ� SDGD� VHEHODK� EDJLDQ� WXEXK� GDQ� WHUMDGLQ\D� KDPEDWDQ� PRELOLWDV�

ILVLN�

0HQXUXW� 7DUZRWR� ������� EDKZD� VHVHRUDQJ� \DQJ� PHQJDODPL� VWRNH� QRQ�

KHPRUDJLN�DNDQ�PHQJDODPL�WDQGD�GDQ�JHMDOD�EHUXSD�NHOXPSXKDQ�ZDMDK�DWDX�

DQJJRWD�EDGDQ�VHEHODK��KHPLSDUHVLV��DWDX�KHPLSOHJLD��SDUDOLVLV��\DQJ�WLPEXO�

VHFDUD�PHQGDGDN��JDQJJXDQ�VHQVLELOLWDV�SDGD�VDWX�DWDX� OHELK�DQJJRWD�EDGDQ��

DIDVLD� �NHVXOLWDQ� GDODP� ELFDUD� GDQ� GLVDUWULD� �ELFDUD� FDGHO� DWDX� SHOR���

%HUGDVDUNDQ�WHRUL \DQJ�DGD�EDKZD�SHQ\DNLW�VWURNH�WHUMDGL�DNLEDW�SHQ\XPEDWDQ�

SHPEXOXK� GDUDK� \DQJ� PHPEDZD� GDUDK� GDQ� RNVLJHQ� NH� RWDN� VHKLQJJD� RWDN�

NHNXUDQJDQ� RNVLJHQ� GDQ� PHQ\HEDENDQ� IXQJVL� NRQWURO� JHUDNDQ� WXEXK� \DQJ�

GLNHQGDOLNDQ� ROHK� RWDN� WLGDN� EHUIXQJVL� GHQJDQ� EDLN�� 3DGD� WDKDS� SHQJNDMLDQ�

LQL�� SHQXOLV� PHODNXNDQ� SHQJNDMLDQ� PHQJLNXWL� GDQ� EHUSHGRPDQ� SDGD� WHRUL�

\DQJ�VXGDK�DGD�

��� 'LDJQRVD�.HSHUDZDWDQ

'DWD�\DQJ�WHODK�GLGDSDWNDQ�PHODOXL SURVHV�SHQJNDMLDQ \DQJ�NRPSUHKHQVLI�

\DQJ� WHUGLUL� GDULGDWD� VXEMHNWLI� GDQ� GDWD� REMHNWLI� XQWXN� NHPXGLDQ� GL�

NHORPSRNNDQ� GDQ� GLLQWHUSUHWDVLNDQ� GDODP� DQDOLVD� GDWD XQWXN�PHPXQFXONDQ��

PDVDODK� NHSHUDZDWDQ� GDQ� NHPXGLDQ� GLVXVXQ� GLDJQRVD� NHSHUDZDWDQ� \DQJ�

VHVXDL�GHQJDQ�SULRULWDV PDVDODK�

3DGD� WHRUL PHQXUXW� 1$1'$� ������� WHUGDSDW� �� GLDJQRVD� NHSHUDZDWDQ�

\DQJ� PXQJNLQ� PXQFXO� SDGD� NOLHQ� GHQJDQ� 6WURNH� 1RQ� +HPRUDJLN��
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GLDQWDUDQ\D�� ��� .HWLGDNHIHNWLIDQ� SHUIXVL� MDULQJDQ� VHUHEUDO� EHUKXEXQJDQ�

GHQJDQ� DWHURVNOHURVLV� DRUWLN�� HPEROLVPH� GDQ� SHUGDUDKDQ� LQWUDVHUHEUL�� ���

+DPEDWDQ� NRPXQLNDVL� YHUEDO� EHUKXEXQJDQ� GHQJDQ� JDQJJXDQ� VLVWHP� VDUDI�

SXVDW��SHQXUXQDQ�VLUNXODVL�NH�RWDN�����+DPEDWDQ�PRELOLWDV�ILVLN�EHUKXEXQJDQ

GHQJDQ� NHUXVDNDQ� QHXURPXVNXODU�� ��� 'HILVLW� SHUDZDWDQ� GLUL� EHUKXEXQJDQ

GHQJDQ�NHUXVDNDQ�QHXURPXVNXODU�����*DQJJXDQ�SHUVHSVL�VHQVRUL�EHUKXEXQJDQ�

GHQJDQ�SHUXEDKDQ�NHWDMDPDQ�VHQVRUL��SHQJKLGX��SHQJOLKDWDQ�GDQ�SHQJHFDSDQ�

��� .HWLGDNVHLPEDQJDQ� QXWULVL� NXUDQJ� GDUL� NHEXWXKDQ� WXEXK� EHUKXEXQJDQ�

GHQJDQ� LQWDNH� QXWULVL� EHUNXUDQJ�� ��� 5LVLNR� FHGHUD� EHUKXEXQJDQ� GHQJDQ�

KLSRNVLD�MDULQJDQ��

6HGDQJNDQ� SDGD� NDVXV� 7Q�� $� GHQJDQ� GLDJQRVD� PHGLV� VWURNH� QRQ�

KHPRUDJLN� GLGDSDWNDQ� �� GLDJQRVD� NHSHUDZDWDQ� \DQJ� PHQMDGL� SULRULWDV��

'LDJQRVD� \DQJ� PXQFXO� GDODP� NDVXV� PHUXSDNDQ� �� GDUL� �� GLDJQRVD�

NHSHUDZDWDQ�\DQJ�VHVXDL�GHQJDQ�GLDJQRVD�NHSHUDZDWDQ�GLGDODP�WHRUL�$GDSXQ�

'LDJQRVD� NHSHUDZDWDQ� SDGD� 7Q� $�� \DLWX� �� ��� .HWLGDNHIHNWLIDQ� SHUIXVL�

MDULQJDQ� VHUHEUDO� EHUKXEXQJDQ� GHQJDQ� DWHURVNOHURVLV� DRUWLN�� SHQXUXQDQ�

VLUNXODVL�NH�RWDN ���+DPEDWDQ�PRELOLWDV�ILVLN�EHUKXEXQJDQ�GHQJDQ�NHUXVDNDQ�

QHXURPXVNXODU�� KHPLSDUHVLV ��� +DPEDWDQ� NRPXQLNDVL� YHUEDO� EHUKXEXQJDQ�

GHQJDQ�JDQJJXDQ�VLVWHP�VDUDI�SXVDW��SHQXUXQDQ�VLUNXODVL�NH�RWDN�

'LDJQRVD� NHSHUDZDWDQ� GDSDW� GLWHJDNNDQ� GHQJDQ� GLGXNXQJ� ROHK�

SHPHULNVDDQ GDQ� GDWD� SHQXQMDQJ� VHUWD� FDWDWDQ� PHGLV� VDDW� PHODNXNDQ�

SHQJNDMLDQ��'LDJQRVD�\DQJ�GLWHJDNNDQ�VHVXDL�GHQJDQ�NHDGDDQ�GDQ�NHEXWXKDQ�

NOLHQ�VDDW�GLNDML�
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��� ,QWHUYHQVL�.HSHUDZDWDQ

'DODP� SHQ\XVXQDQ� UHQFDQD� NHSHUDZDWDQ� XQWXN� PHQFDSDL� WXMXDQ� GDQ�

NULWHULD� KDVLO� \DQJ� GLLQJLQNDQ� WHQWXQ\D� GLVHVXDLNDQ� GHQJDQ �� GLDJQRVD�

NHSHUDZDWDQ� \DQJ� WHODK� GLWHJDNNDQ�� 3DGD� NDVXV� 7Q�� $� GHQJDQ� 6WURNH� 1RQ�

+HPRUDJLN�� SHQXOLV� PHQ\XVXQ� LQWHUYHQVL� NHSHUDZDWDQ� GHQJDQ� PHQJDPELO�

EHEHUDSD�LQWHUYHQVL�\DQJ�VHVXDL�GHQJDQ LQWHUYHQVL�NHSHUDZDWDQ�\DQJ�WHUGDSDW�

GLGDODP� WHRUL PHQXUXW� %XFKHOHN� �������� XQWXN� GLDJQRVD� NHSHUDZDWDQ�

NHWLGDNHIHNWLIDQ� SHUIXVL� MDULQJDQ� VHUHEUDO� ODNXNDQ� PRQLWRU� 779�� SRVLVLNDQ�

SDVLHQ� SDGD� SRVLVL� VHPLIRZOHU ��������PRQLWRU� DGDQ\D� GDHUDK� WHUWHQWX� \DQJ�

KDQ\D� SHND� WHUKDGDS� SDQDV�GLQJLQ�WDMDP�WXPSXO� GHQJDQ� KDVLO� GDHUDK� \DQJ�

PHQJDODPL� KHPLSDUHVLV�NHOHPDKDQ� WLGDN� GDSDW� PHUDVDNDQ� VHQVDVL�

SDQDV�GLQJLQ�WDMDP�WXPSXO��PHPSHUWDKDQNDQ� WLUDK�EDULQJ�GDQ�EDWDVL�JHUDNDQ�

SDGD� NHSDOD�� OHKHU� GDQ� SXQJJXQJ�� 8QWXN� GLDJQRVD� NHSHUDZDWDQ KDPEDWDQ�

PRELOLWDV� ILVLN� ODNXNDQ� ODWLKDQ�520�DNWLI��520�SDVLI� GDQ�PHUXEDK�SRVLVL��

8QWXN� GLDJQRVD� NHSHUDZDWDQ KDPEDWDQ� NRPXQLNDVL� YHUEDO� DMDN� NOLHQ� XQWXN�

EHUELFDUD�GHQJDQ�SHUODKDQ�ODKDQ��PHQGHQJDUNDQ� VHWLDS�XFDSDQ�NOLHQ�GHQJDQ�

SHQXK�SHUKDWLDQ��PHQJDQMXUNDQ�NHOXDUJD�XQWXN VHULQJ�EHUNRPXQLNDVL�GHQJDQ�

NOLHQ GDQ�PHODWLK�NOLHQ�XQWXN�PHQJXFDSNDQ�EHEHUDSD�NDOLPDW�VHGHUKDQD�

KDO� LQL� GLNDUHQDNDQ LQWHUYHQVL� SDGD� WHRUL� PHQGXNXQJ� GDQ� VHVXDL� GHQJDQ�

NRQGLVL� GDQ� NHEXWXKDQ�7Q��$� SDGD� VDDW� SHQJNDMLDQ� \DQJ�GLKDUDSNDQ�EDKZD�

LQWHUYHQVL� \DQJ� WHODK� GLVXVXQ� WHUVHEXW� GDSDW� WHUFDSDL� GDQ�PHPEDQWX� GDODP�

SURVHV�SHUDZDWDQ�GDQ�NHVHPEXKDQ�NOLHQ�
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��� ,PSOHPHQWDVL�.HSHUDZDWDQ

3DGD�WDKDS�LPSOHPHQWDVL��SHQXOLV�PHODNXNDQ�LPSOHPHQWDVL�VHVXDL�GHQJDQ�

LQWHUYHQVL� \DQJ� WHODK� GLVXVXQ� VHEHOXPQ\D� 'LGDODP� WHRUL� WHUGDSDW� EDQ\DN�

LQWHUYHQVL� \DQJ� GDSDW� GL� LPSOHPHQWDVLNDQ� XQWXN� PHPEDQWX� NOLHQ� GDODP�

SURVHV�SHUDZDWDQ�GDQ�NHVHPEXKDQQ\D�QDPXQ�GDODP�SUDNWLNQ\D�LPSOHPHQWDVL�

GDSDW�GLODNXNDQ�GHQJDQ�LQWHUYHQVL�\DQJ�VHVXDL�GHQJDQ�NRQGLVL�GDQ�NHEXWXKDQ�

NOLHQ VHUWD NHPDPSXDQ�GDODP�SHODNVDQDDQQ\D�

,PSOHPHQWDVL� NHSHUDZDWDQ� SDGD� 7Q�� $� GLODNXNDQ� VHODPD� �� KDUL� XQWXN�

VHWLDS� GLDJQRVD� NHSHUDZDWDQ� 6HEDJLDQ EHVDU� LQWHUYHQVL� \DQJ� WHODK� GLVXVXQ�

GDUL�NHWLJD�GLDJQRVD�GDSDW�GL�LPSOHPHQWDVLNDQ�GHQJDQ�EDLN SDGD�KDUL�SHUWDPD�

GDQ XQWXN� KDUL� NHGXD� GDQ� NHWLJD� GLVHVXDLNDQ GHQJDQ� NHDGDDQ� GDQ�

SHUNHPEDQJDQ� NOLHQ VHKLQJJD� WLGDN� VHPXD� LQWHUYHQVL� GLODNXNDQ QDPXQ�

LQWHUYHQVL�\DQJ�GLODNXNDQ�WHWDS�PHZDNLOL� WXMXDQ�GDUL�VHPXD�LQWHUYHQVL� 3DGD

NHWLGDNHIHNWLIDQ� SHUIXVL� MDULQJDQ� VHUHEUDO� PHODNXNDQ� PRQLWRU� 779��

PHPSRVLVLNDQ� SDVLHQ� SDGD� SRVLVL� VHPLIRZOHU �������� PHPRQLWRU� DGDQ\D�

GDHUDK�WHUWHQWX�\DQJ�KDQ\D�SHND�WHUKDGDS SDQDV�GLQJLQ�WDMDP�WXPSXO�GHQJDQ�

KDVLO�GDHUDK�\DQJ�PHQJDODPL�KHPLSDUHVLV�NHOHPDKDQ� WLGDN�GDSDW�PHUDVDNDQ�

VHQVDVL�SDQDV�GLQJLQ�WDMDP� WXPSXO��PHPSHUWDKDQNDQ� WLUDK�EDULQJ�GDQ�EDWDVL�

JHUDNDQ� SDGD� NHSDOD�� OHKHU� GDQ� SXQJJXQJ�� 3DGD� KDPEDWDQ� PRELOLWDV� ILVLN�

NOLHQ�GLDMDUNDQ�XQWXN�PHODNXNDQ�ODWLKDQ�520�DNWLI��520�SDVLI�GDQ�PHUXEDK�

SRVLVL�� 3DGD� KDPEDWDQ� NRPXQLNDVL� YHUEDO� PHQJDMDN� NOLHQ� XQWXN� EHUELFDUD�

GHQJDQ� SHUODKDQ�ODKDQ�� PHQGHQJDUNDQ� VHWLDS� XFDSDQ� NOLHQ� GHQJDQ� SHQXK�

SHUKDWLDQ��PHQJDQMXUNDQ�NHOXDUJD�XQWXN VHULQJ�EHUNRPXQLNDVL� GHQJDQ�NOLHQ

GDQ�PHODWLK�NOLHQ�XQWXN�PHQJXFDSNDQ�EHEHUDSD�NDOLPDW�VHGHUKDQD�
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$NDQ�WHWDSL�LPSOHPHQWDVL�\DQJ�GLODNXNDQ�SHQXOLV�PDVLK�NXUDQJ�PDNVLPDO�

GLNDUHQDNDQ� NXUDQJQ\D� ZDNWX� \DQJ� GLSHUOXNDQ� SHQXOLV� XQWXN� PHODNXNDQ�

LQWHUYHQVL�KLQJJD�WXMXDQ�GDQ�NULWHULD�KDVLO�\DQJ�WHODK�GLWHWDSNDQ�WHUFDSDL��GDQ�

PDVDODK�NHSHUDZDWDQ�SDGD�SDVLHQ�GDSDW�WHUDWDVL�

��� (YDOXDVL�.HSHUDZDWDQ

(YDOXDVL� NHSHUDZDWDQ� DGDODK� WDKDS� WHUDNKLU� GDODP� SURVHV� NHSHUDZDWDQ�

\DQJ� EHUWXMXDQ� XQWXN� PHQLODL� DSDNDK� DVXKDQ� NHSHUDZDWDQ� \DQJ� WHODK�

GLEHULNDQ� WHUFDSDL� DWDX� WLGDN� XQWXN� PHQJDWDVL� VXDWX� PDVDODK�� (YDOXDVL�

GLVXVXQ� GHQJDQ�PHQJJXQDNDQ� 62$3� \DLWX� 6XEMHNWLI��2EMHNWLI��$QDOLVD� GDQ�

3HUHQFDQDDQ�

3DGD� GLDJQRVD� NHSHUDZDWDQ� NHWLGDNHIHNWLIDQ� SHUIXVL� MDULQJDQ� VHUHEUDO�

GHQJDQ� LPSOHPHQWDVL� PHPRQLWRU� WWY�� PHPSRVLVLNDQ� SDVLHQ� SDGD� SRVLVL�

VHPLIRZOHU� �������� PHPRQLWRU� DGDQ\D� GDHUDK� WHUWHQWX \DQJ� KDQ\D� SHND�

WHUKDGDS�SDQDV�GLQJLQ�WDMDP�WXPSXO��PHPSHUWDKDQNDQ�WLUDK�EDULQJ�GDQ�EDWDVL�

JHUDNDQ� SDGD� NHSDOD�� OHKHU� GDQ� SXQJJXQJ� KLQJJD� KDUL� NHWLJD NOLHQ�

PHQJDWDNDQ� VDNLW SDGD� NHSDOD� EHUNXUDQJ� QDPXQ� NOLHQ� PDVLK� PHQJDODPL�

KHPLSDUHVLV�GH[WUD�VHKLQJJD�PDVDODK�NOLHQ�WHUDWDVL�VHEDJLDQ�

3DGD� GLDJQRVD� KDPEDWDQ� PRELOLWDV� ILVLN� GHQJDQ� LPSOHPHQWDVL�

PHQJDMDUNDQ� 520� DNWLI� GDQ� 520� SDVLI� \DQJ� VHPXOD� NOLHQ� PHQJDODPL�

NHOHPDKDQ�GDQ�NHVXOLWDQ�PHQJJHUDNNDQ�DQJJRWD�JHUDN�NDQDQQ\D�GHQJDQ�QLODL�

NHNXDWDQ�RWRW��� \DQJ�KLQJJD�KDUL� NHWLJD� WDQJDQ�GDQ�NDNL�NDQDQ�NOLHQ VXGDK�

ELVD�GLJHUDNNDQ�SHUODKDQ��NOLHQ�VXGDK�GDSDW�PHQJJHUDNNDQ� MDUL� WDQJDQ�VHUWD�
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VHGLNLW� PHQJDQJNDW� WDQJDQ� XQWXN� EHEHUDSD� VDDW GHQJDQ� QLODL� NHNXDWDQ� RWRW�

PHQMDGL����VHKLQJJD�PDVDODK�WHUDWDVL�VHEDJLDQ�

3DGD� GLDJQRVD� NHSHUDZDWDQ� KDPEDWDQ� NRPXQLNDVL� YHUEDO� GHQJDQ�

LPSOHPHQWDVL� PHQJDMDN� NOLHQ� XQWXN� EHUELFDUD� GHQJDQ� SHUODKDQ�ODKDQ��

PHQGHQJDUNDQ� VHWLDS� XFDSDQ� NOLHQ� GHQJDQ� SHQXK� SHUKDWLDQ�� PHODWLK� NOLHQ�

XQWXN� PHQJXFDSNDQ� EHEHUDSD� NDOLPDW� VHGHUKDQD� \DQJ� VHPXOD� NOLHQ� VXOLW�

EHUELFDUD�� DUWLNXODVL� NXUDQJ� MHODV� GDQ� SHOR� KLQJJD� KDUL� NHWLJD VXGDK� DGD�

NHPDMXDQ� ZDODX VDDW EHUELFDUD� NXUDQJ� MHODV� WHWDSL� EHEHUDSD� NDWD� VXGDK�

WHUGHQJDU�MHODV�VHKLQJJD�PDVDODK�WHUDWDVL�VHEDJLDQ�


