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,���/DWDU�%HODNDQJ
.HVXOLWDQ�GDODP�PHQHPXNDQ�ODSDQJDQ�SHNHUMDDQ�WLGDN�KDQ\D�GLDODPL�ROHK�RUDQJ�RUDQJ�

\DQJ�EHUSHQGLGLNDQ�UHQGDK��QDPXQ�WLGDN�VHGLNLW�RUDQJ�RUDQJ�\DQJ�PHPLOLNL� WLQJNDW�

SHQGLGLNDQ�WLQJJL�KDQ\D�PHQMDGL�SHQJDQJJXUDQ��$NLEDWQ\D� SHQGLGLNDQ�\DQJ�GXOXQ\D�

EHJLWX� GLDJXQJ�DJXQJNDQ� MXVWUX� WHUOLKDW� SHUFXPD�� %DQ\DNQ\D� RUDQJ� GHQJDQ� JHODU�

VDUMDQD�GDQ�NHLQJLQDQ�XQWXN�GDSDW�PHPHQXKL�NHEXWXKDQ�VHKDUL�KDULQ\D�PHQMDGL�IDNWRU�

\DQJ�PHPLFX�RUDQJ�RUDQJ�XQWXN�PHQFDUL�SHNHUMDDQ��1DPXQ��SHUVDLQJDQ�\DQJ�EHJLWX�

NHWDW� GDODP� VHOHNVL� SHNHUMDDQ� GDQ� EDQ\DNQ\D� RUDQJ� \DQJ� EHUVDLQJ� GDODP� PHQFDUL�

SHNHUMDDQ�PHPEXDW� EDQ\DN� VDUMDQD�PXGD�PHQMDGL� SHQJDQJJXUDQ� DWDX�PHQGDSDWNDQ�

SHNHUMDDQ�\DQJ�NXUDQJ�OD\DN�

6DODK�VDWX�DOWHUQDWLI�XQWXN�PHPHQXKL�NHEXWXKDQ�KLGXS�VHODLQ�EHNHUMD�SDGD�SHUXVDKDDQ�

DGDODK�PHPEDQJXQ�XVDKD�VHQGLUL��%HUZLUDXVDKD�PHUXSDNDQ�VDODK�VDWX�FDUD�VHVHRUDQJ�

XQWXN� EHNHUMD� GDQ�PHQLWL� NDULU� XQWXN� NHKLGXSDQ�PHUHND� GLPDVD� \DQJ� DNDQ� GDWDQJ��

'HQJDQ�EHUZLUDXVDKD�GDSDW�SXOD�PHPEXNDNDQ� ODSDQJDQ�SHNHUMDDQ�EDUX�EDJL�RUDQJ�

RUDQJ� \DQJ� PHPEXWXKNDQ� DWDX� VHGDQJ� PHQFDUL� VHEXDK� SHNHUMDDQ�� VHODLQ� LWX� GDSDW�

PHPEDQWX�WXJDV�SHPHULQWDK�GDODP�PHQJXUDQJL�DQJND SHQJJDQJJXUDQ�GL�,QGRQHVLD�

3HPHULQWDK�WLGDN�DNDQ�PDPSX�PHQJJDUDS�VHPXD�SHPEDQJXQDQ�NDUHQD�VDQJDW�EDQ\DN�

PHPEXWXKNDQ� DQJJDUDQ� EHODQMD�� SHUVRQDOLD�� GDQ� SHQJDZDVDQ�� /DSDQJDQ� SHNHUMDDQ�

\DQJ�PDPSX�SHPHULQWDK� VLDSNDQ� SXQ� VDQJDWODK� WHUEDWDV� GDQ� VXOLW� XQWXN�PHPHQXKL�

NHEXWXKDQ NHUMD VHOXUXK� PDV\DUDNDW� ,QGRQHVLD�� %HULNXW� PHUXSDNDQ� WDEHO� DQJND�

SHQJDQJJXUDQ�GL�.RWD�%DQGXQJ�GDUL�WDKXQ�����������PHQXUXW�%DGDQ�3XVDW�6WDWLVWLN�

.RWD�%DQGXQJ�
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%HUGDVDUNDQ�GDWD�%DGDQ�3XVDW�6WDWLVWLN� �%36�� -DZD�%DUDW�� MXPODK�SHQJDQJJXUDQ� GL�

-DZD�%DUDW�VHEDQ\DN�����MXWD�RUDQJ�DWDX UDWD�UDWD �����SHUVHQ�SDGD�EXODQ�)HEUXDUL�WDKXQ�

������-XPODK�SHQJDQJJXU�LQL�WXUXQ�GLEDQGLQJNDQ�WDKXQ�VHEHOXPQ\D�\DLWX������SHUVHQ��

3HQGXGXN�\DQJ�EHNHUMD�GL�3URYLQVL�-DZD�%DUDW�GLSHUNLUDNDQ�PHQFDSDL������MXWD�RUDQJ�

GDQ� PHQLQJNDW� ���� ULEX� RUDQJ� GLEDQGLQJNDQ� WDKXQ� VHEHOXPQ\D�� -XPODK� LQL� MXJD�

PHQFHPLQNDQ�EDQ\DNQ\D� ODSDQJDQ�SHNHUMDDQ�EDUX�\DQJ� WHUFLSWD� VHEDJDL� DNLEDW�GDUL�

HNVSDQVL�SHUHNRQRPLDQ�VHODPD�NXUXQ�ZDNWX�)HEUXDUL������NH�)HEUXDUL�������1DPXQ�

KDO�WHUVHEXW�EHOXP�ELVD�PHPHQXKL�NHEXWXKDQ�ODSDQJDQ�SHNHUMDDQ�\DQJ�GLKDUDSNDQ�

$OXPQLELVD�FRP�GLUHQFDQDNDQ�PHQMDGL�VDODK�VDWX�PRGHO�ELVQLV�PHGLD�HOHNWURQLN�\DQJ�

GDSDW�GLJXQDNDQ�ROHK�PDKDVLVZD�IUHVK�JUDGXDWH 7HONRP�8QLYHUVLW\�XQWXN�PHQGLULNDQ�

XVDKD�GHQJDQ�PHPDQIDDWNDQ�FKDQQHOV DOXPQL�7HONRP�8QLYHUVLW\�\DQJ�VXGDK�PHPLOLNL�

GDQ�PHQMDODQNDQ�ELVQLV�OHELK�GXOX��'HQJDQ�DSOLNDVL�$OXPQLELVD�FRP�GLKDUDSNDQ�GDSDW�

PHPEDQWX�PDKDVLVZD�IUHVK�JUDGXDWH GDODP�PHQGLULNDQ�XVDKDQ\D�GHQJDQ�PHODOXNDQ�

LQWHUDNVL GDQ� PHPEDQJXQ� MHMDULQJ� ELVQLV DQWDUD� VHVDPD� DOXPQL� XQWXN� PHQFDUL�

LQIRUPDVL� WHQWDQJ�ZLUDXVDKD��SHODWLKDQ�DWDX�ELPELQJDQ�PHQGLULNDQ�XVDKD��LGH�ELVQLV

GDQ� PRGDO� DZDO� XQWXN� PHQGLULNDQ� XVDKD� GHQJDQ� NRQWUDN� EDJL� KDVLO� \DQJ� VXGDK�

GLVHSDNDWL� NHGXD� EHODK� SLKDN�� 7DJOLQH� DSOLNDVL� $OXPQLELVD�FRP� DGDODK� ³ILQG� \RXU�

GUHDP�ZLWK XV´�DWDX�WHPXNDQ�PLPSL�NDPX�EHUVDPD�NDPL��%HULNXW�PHUXSDNDQ�UHQFDQD�

SHUDQFDQJDQ�ORJR�GDUL�DSOLNDVL�$OXPQLELVD�FRP�
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*DPEDU���� /RJR�$OXPQLELVD�FRP

$SOLNDVL�$OXPQLELVD�FRP�GLUHQFDQDNDQ�PHPLOLNL�EHEHUDSD� ILWXU OD\DQDQ� \DQJ�GDSDW�

GLJXQDNDQ� ROHK� PDKDVLVZD� IUHVK� JUDGXDWH�� 'HQJDQ� DSOLNDVL� LQL� PDKDVLVZD� GDSDW�

PHQFDUL�FKDQQHO DOXPQL�\DQJ� VXGDK�PHQGLULNDQ�XVDKD�XQWXN�PHODNXNDQ�NRODERUDVL�

GDODP� XVDKD�� 6HODLQ� LWX�� GLUHQFDQDNDQ� DGDQ\D OD\DQDQ� \DQJ� GDSDW� PHPEDQWX�

PDKDVLVZD�\DQJ� LQJLQ�EHODMDU GDQ�PHQGDSDWNDQ�SHODWLKDQ�EHUZLUDXVDKD�GDUL�DOXPQL�

PHUHND� VHEHOXP� PXODL� PHQGLULNDQ� XVDKDQ\D� VHQGLUL�� 'LUHQFDQDNDQ� MXJD� EDJL�

PDKDVLVZD�\DQJ� VXGDK�PHPLOLNL�SURSRVDO�GDQ� VLDS�PHPSUHVHQWDVLNDQ� LGH�ELVQLVQ\D�

MXJD�GDSDW�GL�SXEOLNDVLNDQ�GLDSOLNDVL�$OXPQLELVD�FRP� 'HQJDQ�PHODNXNDQ�SXEOLNDVL�

SURSRVDO�LGH�ELVQLV��DOXPQL�DNDQ�PHODNXNDQ�SHQLODLDQ�XQWXN�PHPEDQWX�PHPEHULNDQ�

PRGDO�DZDO�DJDU�XVDKD�\DQJ�GLLQJLQNDQ�GDSDW�EHUGLUL�GHQJDQ�NRQWUDN�EDJL�KDVLO�\DQJ�

VDOLQJ�PHQJXQWXQJNDQ� $GDSXQ�GHQJDQ�PDKDVLVZD�\DQJ�EHOXP�PHPLOLNL LGH�ELVQLV�

GDSDW�PHQFDUL� LGH�ELVQLV�SDGD�DSOLNDVL�$OXPQLELVD�FRP�\DQJ� VHVXDL�GHQJDQ�NRQGLVL�

\DQJ�SDOLQJ�VHVXDL�GHQJDQ�NHLQJLQDQD�PDKDVLVZD��

6HPXD�SHUHQFDDQ� LGH�DSOLNDVL�$OXPQLELVD�FRP�PDVLK�SHUOX�GLPDWDQJNDQ�DJDU�GDSDW�

WHUHDOLVDVL�GHQJDQ�EDLN��6DODK�VDWX FDUD�XQWXN�PHPDWDQJNDQ�SHUHQFDQDDQ�LGH�DSOLNDVL�

LQL� DGDODK� GHQJDQ� PHPEXDW� UDQFDQJDQ� PRGHO� ELVQLVQ\D�� 3HPEXDWDQ� PRGHO� ELVQLV�

VDQJDW�SHQWLQJ�EDJL�LGH�DSOLNDVL�LQL�DJDU�GDSDW�PHQGHILQLVLNDQ�VHPXD�NHEXWXKDQ�GDWD�

SHQGXNXQJ�\DQJ�GDSDW�GLRODK�PHQMDGL�VWUDWHJL�ELVQLV�\DQJ�QDQWLQ\D�DNDQ�GLDSOLNDVLNDQ�

SDGD�DSOLNDVL�$OXPQLELVD�FRP�
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,���3HUXPXVDQ�0DVDODK
%HUGDVDUNDQ� XUDLDQ� ODWDU� EHODNDQJ�� EHULNXW� LQL� PHUXSDNDQ� UXPXVDQ� PDVDODK� GDUL�

SHQHOLWLDQ�LQL�

�� %DJDLPDQDNDK��FXVWRPHU�SURILOH SDGD�DSOLNDVL�$OXPQL%LVD�FRP"

�� %DJDLPDQDNDK�JDPEDUDQ�OLQJNXQJDQ�ELVQLV�DSOLNDVL�$OXPQLELVD�FRP"

�� %DJDLPDQDNDQ�6:27�SDGD�DSOLNDVL�$OXPQL%LVD�FRP"

�� %DJDLPDQD�VWUDWHJL�DSOLNDVL�$OXPQL%LVD�FRP�PHQJJXQDNDQ�DQDOLVLV�6:27"

�� %DJDLPDQD�JDPEDUDQ�YDOXH�SURSRVLWLRQ�SDGD�DSOLNDVL�$OXPQL%LVD�FRP"

�� %DJDLPDNDK�JDPEDUDQ�PRGHO�ELVQLV� DSOLNDVL�$OXPQL%LVD�FRP�PHQJJXQDNDQ�

%0&"

,���7XMXDQ�3HQHOLWLDQ
%HUGDVDUNDQ� UXPXVDQ�PDVDODK� \DQJ� WHODK� GLXUDLNDQ� VHEHOXPQ\D�� PDND� WXMXDQ� GDUL�

SHQHOLWLDQ LQL�DGDODK�VHEDJDL�EHULNXW�

�� 0HQJHWDKXL� EDJDLPDQD� JDPEDUDQ� OLQJNXQJDQ� ELVQLV� SDGD� DSOLNDVL�

$OXPQL%LVD�FRP�

�� 0HQJHWDKXL� EDJDLPDQD� JDPEDUDQ� FXVWRPHU� SURILOH� SDGD� DSOLNDVL�

$OXPQL%LVD�FRP�

�� 0HQJHWDKXL�EDJDLPDQD�6:27�SDGD�DSOLNDVL�$OXPQL%LVD�FRP�

�� 0HQJHWDKXL� EDJDLPDQD� VWUDWHJL� DSOLNDVL� $OXPQL%LVD�FRP� PHQJJXQDNDQ�

DQDOLVLV�6:27�

�� 0HQJHWDKXL� %DJDLPDQD� JDPEDUDQ� YDOXH� SURSRVLWLRQ� SDGD� DSOLNDVL�

$OXPQL%LVD�FRP�

�� 0HQJHWDKXL� %DJDLPDQD� JDPEDUDQ� PRGHO� ELVQLV� DSOLNDVL� $OXPQL%LVD�FRP�

PHQJJXQDNDQ�%0&�

,���%DWDVDQ�3HQHOLWLDQ
%DWDVDQ�PDVDODK�GDUL�SHQHOLWLDQ�LQL�DGDODK�

�� 3HQHOLWLDQ� LQL� IRNXV� SDGD� SHUDQFDQJDQ� PRGHO� ELVQLV� XQWXN� DSOLNDVL�

$OXPQLELVD�FRP�

�� 3HQHOLWLDQ�LQL�GLODNXNDQ�WLGDN�VDPSDL�WDKDS�LPSOHPHQWDVL�
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�� 3HQHOLWLDQ�KDQ\D�GLODNXNDQ�VHEDWDV�OLQJNXS�NDPSXV�7HONRP�8QLYHUVLW\�

�� 3HQHOLWLDQ� KDQ\D� GLNKXVXVNDQ� XQWXN�PDKDVLVZD�L� IUHVK� JUDGXDWH�GDQ� DOXPQL�

7HONRP�8QLYHUVLW\�

�� 3HQHOLWLDQ�KDQ\D�GDSDW�PHPEHULNDQ�LQIRUPDVL�EHUZLUDXVDKD�GHQJDQ�OLQJNXSDQ�

XVDKD�NHFLO�PHQHQJDK��8.0���VHKLQJJD�WLGDN�GDSDW�GLJXQDNDQ�XQWXN�PHQFDUL�

SHNHUMDDQ�%801�DWDX�VZDVWD�ODLQQ\D�

,���0DQIDDW�3HQHOLWLDQ
0DQIDDW�SHQHOLWLDQ�GLDQWDUDQ\D�

�� 0HPEHULNDQ�XVXODQ�PRGHO�ELVQLV�XQWXN�DSOLNDVL�$OXPQLELVD�FRP

�� 0HPEHULNDQ�UHIHUHQVL�PRGHO�ELVQLV�EDJL�LQGXVWUL�VHMHQLV�

�� 3HQHOLWLDQ� LQL� GLKDUDSNDQ� GDSDW� PHQMDGL� VDUDQD� UHIHUHQVL� GDQ� EHQFKPDUNLQJ

XQWXN�SHQHOLWLDQ�SHQHOLWLDQ�VHUXSD�VHODQMXWQ\D�

,���6LVWHPDWLND�3HQHOLWLDQ
3HQHOLWLDQ�LQL�GLXUDLNDQ�GHQJDQ�VLVWHPDWLND�SHQXOLVDQ�VHEDJDL�EHULNXW�

%$%�, 3HQGDKXOXDQ

3DGD� EDE� LQL� EHULVL� XUDLDQ� PHQJHQDL� ODWDU� EHODNDQJ� SHQHOLWLDQ� \DQJ�

GLJXQDNDQ�VHEDJDL�ODQGDVDQ�XWDPD�GDODP�PHODNXNDQ�SHQHOLWLDQ�

+DO�\DQJ�PHODWDU�EHODNDQJL�SHPEXDWDQ�DSOLNDVL�$OXPQL%LVD�FRP�DGDODK�

WLQJNDW�NHVXOLWDQ�PDKDVLVZD�L�IUHVK�JUDGXDWH�\DQJ�DNDQ�PHODPDU�NHUMD�

GL� SHUXVDKDDQ� \DQJ� GLLQJLQNDQ�� 'HQJDQ� PHQJJXQDNDQ� DSOLNDVL�

$OXPQLELVD�FRP� SHUXVDKDDQ� GDQ� DOXPQL� 7HONRP� 8QLYHUVLW\� VHUWD�

0DKDVLVZD� IUHVK� *UDGXDWH� GDSDW� � GHQJDQ� PXGDK� PHQFDUL� DWDX�

PHQGDIWDU�NHUMD�SDGD�SHUXVDKDDQ��'LGDODPQ\D�PHOLSXWL�MXJD�SHUXPXVDQ�

PDVDODK�� WXMXDQ� SHQHOLWLDQ�� EDWDVDQ� PDVDODK�� PDQIDDW� SHQHOLWLDQ� GDQ�

VLVWHPDWLND�SHQXOLVDQ�

%$%�,, 7LQMDXDQ�3XVWDND
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3DGD�EDE�LQL�WHUGDSDW�GDVDU�WHRUL�\DQJ�EHUKXEXQJDQ�GHQJDQ�SHQHOLWLDQ�

PRGHO� ELVQLV� DSOLNDVL� $OXPQLELVD�FRP�� 7XMXDQ� GDUL� EDE� LQL� DGDODK�

PHPEHQWXN�NHUDQJND�EHUSLNLU�GDUL�ODQGDVDQ�WHRUL�\DQJ�GLJXQDNDQ�GDODP�

SHODNVDQDDQ�SHQHOLWLDQ�GDQ�SHUDQFDQJDQ�KDVLO�DNKLU�VHUWD�EHULVL�OLWHUDWXU�

\DQJ�UHOHYDQ�GHQJDQ�SHUPDVDODKDQ�\DQJ�GLWHOLWL�

'L� GDODP� EDE� LQL� WHUGDSDW� EHEHUDSD� WLQMDXDQ� SXVWDND� \DQJ� EHULVLNDQ�

$QDOLVLV�6:27��6WUDWHJL�6:27��YDOXH�SURSRVLWLRQ� GDQ EXVLQHVV�PRGHO�

FDQYDV�$OXPQLELVD�FRP�� VWUDWHJL� \DQJ� GLJXQDNDQ� GDQ� FDUD� SHQFDULDQ�

GDWD�\DQJ�DNDQ�GLJXQDNDQ�GDODP�SHPEXDWDQ�PRGHO�ELVQLV�SDGD�DSOLNDVL�

$OXPQLELVD�FRP

%$%�,,, 0HWRGRORJL�3HQHOLWLDQ

3DGD� EDE� LQL� GLMHODVNDQ� ODQJNDK�ODQJNDK� GDODP� SHPHFDKDQ� PDVDODK�

\DQJ� GLJXQDNDQ� XQWXN� PHQ\HOHVDLNDQ� SHQHOLWLDQ� VHVXDL� WXMXDQ� GDUL�

SHUPDVDODKDQ� \DQJ� GLEDKDV� SDGD� PRGHO� ELVQLV� $OXPQLELVD�FRP� GDQ�

EHUIXQJVL�VHEDJDL�NHUDQJND�XWDPD�XQWXN�PHQMDJD�SHQHOLWLDQ�PHQFDSDL�

WXMXDQ�\DQJ�GLWHWDSNDQ�

3DGD�EDE�LQL�WHUGDSDW�EHEHUDSD�PHWRGH�\DQJ�GLJXQDNDQ�SHQHOLWL�XQWXN�

PHQ\HOHVDLNDQ� PDVDODK� GDODP� PHPEXDW� PRGHO� ELVQLV� DSOLNDVL�

$OXPQLELVD�FRP� \DQJ� EHULVLNDQ� PRGHO� NRQVHSWXDO�� VLVWHPDWLND�

SHQHOLWLDQ�� LGHQWLILNDVL� NHEXWXKDQ� GDWD�� WDKDS� SHQJXPSXODQ� GDQ�

SHQJRODKDQ� GDWD�� SHUDQFDQJDQ� PRGHO� ELVQLV� GDQ� UHNRPHQGDVL� PRGHO�

ELVQLV�VHUWD�SHQJDSOLNDVLDDQ\D�

%$%�,9 3HQJXPSXODQ�GDQ�3HQJRODKDQ�'DWD

3DGD�EDE�LQL�EHULVL�XUDLDQ�SHQJXPSXODQ GDWD�GDWD�\DQJ�GLEXWXKNDQ�SDGD�

SHQHOLWLDQ�LQL�GDQ�XUDLDQ�KDVLO�SHQJRODKDQ�GDWD�\DQJ�WHODK�GLNXPSXONDQ�

'DWD� \DQJ� VXGDK� GLGDSDW� SDGD� EDE� VHEHOXPQ\D� DNDQ� GLRODK� GDQ�

GLFDULNDQ�VROXVLQ\D�SDGD�EDE�LQL�VDPSDL�PHQMDGL�NRQVHS�GDQ�UDQFDQJDQ�
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XQWXN� GLMDGLNDQ� UHNRPHQGDVL� PRGHO� ELVQLV� SDGD� DSOLNDVL�

$OXPQLELVD�FRP�

%$%�9 3HUDQFDQJDQ�0RGHO�%LVQLV

3DGD�EDE�LQL�EHULVL�XUDLDQ�DQDOLVD�PRGHO�ELVQLV�$OXPQL%LVD�FRP�GHQJDQ�

SHQGHNDWDQ� %0&� EHUGDVDUNDQ� GDWD� \DQJ� WHODK� GLNXPSXO� GDQ� GLRODK��

3DGD� EDJLDQ� DQDOLVLV� LQL� QDQWLQ\D� GDWD� GDSDW� GLVLPSXONDQ� XQWXN�

PHPHFDKNDQ� PDVDODK� \DQJ� WHODK� GLFDUL� SDGD� ODWDU� EHODNDQJ�

SHUPDVDODKDQ�GDQ�\DQJ�VXGDK�GLEXDW�SDGD�EDE�VHEHOXPQ\D��

%$%�9, .HVLPSXODQ�GDQ�6DUDQ

3DGD�EDE�LQL�WHUGDSDW�NHVLPSXODQ�GDQ�VDUDQ�GDUL�SHQHOLWLDQ�\DQJ�VXGDK�

GLODNXNDQ��NKXVXVQ\D�PHQ\LPSXONDQ�GDWD�GDUL�KDVLO�DQDOLVLV�\DQJ�WHODK�

GLFDUL�VHEHOXPQ\D�VHKLQJJD�SHUPDVDODKDQ�SDGD�ODWDU�EHODNDQJ�PDVDODK�

GDSDW�GLSHFDKNDQ�VHUWD�GDSDW�GLODNXNDQ�SHUHNRPHQGDVLDQ�PRGHO�ELVQLV�

XQWXN� GLMDGLNDQ� DSOLNDVL� $OXPQLELVD�FRP� VHUWD� SDGD� EDE� LQL� WHUGDSDW�

XUDLDQ NHVLPSXODQ�\DQJ�VHVXDL�GHQJDQ�WXMXDQ�SHQHOLWLDQ�GDQ�SHPEHULDQ�

VDUDQ�XQWXN�SHQHOLWLDQ�\DQJ�OHELK�ODQMXW�


