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,�� /DWDU�%HODNDQJ

5XPDK� 6DNLW� DGDODK� LQVWLWXVL� SHOD\DQDQ� NHVHKDWDQ� \DQJ� PHQ\HOHQJJDUDNDQ�

SHOD\DQDQ�NHVHKDWDQ�SHURUDQJDQ�VHFDUD�SDULSXUQD�\DQJ�PHQ\HGLDNDQ�SHOD\DQDQ�

UDZDW� LQDS�� UDZDW� MDODQ�� GDQ� JDZDW� GDUXUDW �.HPNHV�� 5�,�� ������ %HUGDVDUNDQ�

NDWHJRUL�UXPDK�VDNLW��UXPDK�VDNLW�XPXP�EHUWXMXDQ�XQWXN�PHPEHULNDQ�SHOD\DQDQ�

NHVHKDWDQ� SDGD� VHPXD� ELGDQJ� GDQ� MHQLV� SHQ\DNLW �.HPNHV��5�,�� ������ 6HWLDS�

SHQ\HOHQJJDUD� IDVLOLWDV� NHVHKDWDQ�� WHUPDVXN� \DQJ� PHQ\HOHQJJDUDNDQ� IDVLOLWDV�

SHOD\DQDQ� NHVHKDWDQ� KDUXV� PHQ\HGLDNDQ� LQIUDVWUXNWXU� 6LVWHP� ,QIRUPDVL�

.HVHKDWDQ�� PHOLSXWL� NHOHPEDJDDQ�� SHUDQJNDW�� WHNQRORJL�� GDQ� VXPEHU� GD\D�

PDQXVLD��33�1R�����7DKXQ������SDVDO�����

5XPDK� VDNLW� XPXP� GDHUDK �568'�� 7DUDNDQ� EHUGLUL� SDGD� WDKXQ� ���� PLOLN�

SHPHULQWDK�SURYLQVL�'.,�-DNDUWD��WHSDW�SDGD�WDQJJDO����-XQL������5XPDK�VDNLW�

XPXP�GDHUDK��568'��7DUDNDQ�UHVPL�PHQMDGL�5XPDK�VDNLW�XPXP�GDHUDK�NHODV�

$� ROHK� NHPHQWULDQ� NHVHKDWDQ� 5HSXEOLN� ,QGRQHVLD� 5XPDK� VDNLW� XPXP� GDHUDK�

�568'��7DUDNDQ�EHUXSD\D�XQWXN�VHODOX�PHPEHULNDQ�SHOD\DQDQ�\DQJ�WHUEDLN�GDQ�

EHUPXWX� NHSDGD� VHOXUXK� PDV\DUDNDW� PHODOXL� SHQLQJNDWDQ� NHWHUDPSLODQ� 6'0��

SHQLQJNDWDQ� SHPDQIDDWDQ� WHNQRORJL�� SHUEDLNDQ� VDUDQDQ� GDQ� SUDVDUDQ� VHUWD�

SHQLQJNDWDQ�NHDPDQDQ�GDQ�NHQ\DPDQDQ�SDVLHQ�

3HQLODLDQ�NLQHUMD�PHUXSDNDQ�VDODK�VDWX�FDUD�\DQJ�GLJXQDNDQ XQWXN�PHQJHWDKXL�

VHMDXKPDQD�NXDOLWDV�NHUMD \DQJ�GLPLOLNL�ROHK�568'�7DUDNDQ� 'HILQLVL�LQGLNDWRU�

NLQHUMD� DGDODK� XNXUDQ� NXDQWLWDWLI� GDQ�DWDX� NXDOLWDWLI� \DQJ� PHQJJDPEDUNDQ�

WLQJNDW� SHQFDSDLDQ� VXDWX� VDVDUDQ� DWDX� WXMXDQ� \DQJ� WHODK� GLWHWDSNDQ� �%3.3��

������ 3HQLODLDQ� NLQHUMD�PHPSXQ\DL� EHEHUDSD�PDQIDDW�� \DLWX� XQWXN� SHQHUDSDQ�

VLVWHP�UHZDUG GDQ�SXQLVKPHQW��PHPEHULNDQ�XPSDQ�EDOLN�EDJL�NDU\DZDQ�XQWXN�

SHQJHPEDQJDQ� NDULHU�� LGHQWLILNDVL� NHEXWXKDQ� SHODWLKDQ� SHQJHPEDQJDQ� EDJL�

NDU\DZDQ��GDQ�PHQGLDJQRVD�PDVDODK�GDODP�RUJDQLVDVL��&DVFLR� �������
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*DPEDU�,�� ,QGHNV�.HSXDVDQ�0DV\DUDNDW�568'�7DUDNDQ�-DNDUW

�6XPEHU���KWWS���UVXGWDUDNDQ�MDNDUWD�JR�LG�LQGHNV�NHSXDVDQ�PDV\DUDNDW���

3HOD\DQDQ�NHIDUPDVLDQ UXPDK�VDNLW�PHUXSDNDQ�VDODK�VDWX�UDQJNDLDQ�NHJLDWDQ�GL�

UXPDK� VDNLW� \DQJ� PHQXQMDQJ� SHOD\DQDQ� NHVHKDWDQ� \DQJ� EHUPXWX� 6WDQGDU�

3HOD\DQDQ�.HIDUPDVLDQ�DGDODK�WRORN�XNXU�\DQJ�GLSHUJXQDNDQ�VHEDJDL�SHGRPDQ�

EDJL� WHQDJD� NHIDUPDVLDQ� GDODP� PHQ\HOHQJJDUDNDQ� SHOD\DQDQ� NHIDUPDVLDQ

�0HQ.HV�� 5�,�� ������ 3HQ\HOHQJJDUDDQ� 6WDQGDU� 3HOD\DQDQ� .HIDUPDVLDQ� GL�

5XPDK� 6DNLW� KDUXV� GLGXNXQJ� ROHK� NHWHUVHGLDDQ� VXPEHU� GD\D� NHIDUPDVLDQ��

SHQJRUJDQLVDVLDQ� \DQJ� EHURULHQWDVL� NHSDGD� NHVHODPDWDQ� SDVLHQ�� GDQ� VWDQGDU�

SURVHGXU�RSHUDVLRQDO �0HQ.HV��5�,�� ������

7HNQRORJL� ,QIRUPDVL� MXJD� PHPEHUL� PDQIDDW� \DQJ� SHVDW� VHLULQJ� EHUMDODQQ\D�

ZDNWX��7HNQRORJL� ,QIRUPDVL� LQL�PHQJDFX�SDGD� VHJDOD�PDFDP�EHQWXN� WHNQRORJL�

\DQJ� GLJXQDNDQ� XQWXN� GDSDW�ELVD� PHQFLSWDNDQ�� PHQJXEDK�� PHQ\LPSDQ�� VHUWD�

MXJD�PHQJJXQDNDQ�LQIRUPDVL�WHUVHEXW�LWX�GDODP�VHPXD�EHQWXNQ\D� �0F��.HRZQ�

������� 7HNQRORJL� LQIRUPDVL� �7,�� PHPLOLNL� SHUDQ� GDODP� RUJDQLVDVL�SHUXVDKDDQ�

XQWXN� PHQLQJNDWNDQ� SHOD\DQDQ� \DQJ� EDLN�� VDODK� VDWX� WXMXDQ� SHQHUDSDQ�

7HNQRORJL� ,QIRUPDVL� GL� RUJDQLVDL�SHUXVDKDDQ� DGDODK� PHPEHULNDQ� NHXQJJXODQ�

GDQ�NHPDPSXDQ�NRPSHWLWLI�0HQLQJNDWNDQ�SHOD\DQDQ�DWDX�NHJLDWDQ�ELVQLV��6ROXVL�

7HNQRORJL� ,QIRUPDVL� 0DPSX� PHPEHULNDQ� SHOD\DQDQ� \DQJ� SULPD� GDUL� VHJL�

SHOD\DQDQ�\DQJ�DGD�GDSDW�PHQMDPLQ�NXDOLWDV�GDQ�NHWHUVHGLDDQ�OD\DQDQ�WHUVHEXW�

ϴϲ͕ϵϯ

ϴϬ͕ϱϱ

ϴϰ͕Ϯϱ

ϴϬ͕ϲϴ
ϴϮ ϴϮ

ϳϵ͕ϯ

ϴϯ͕ϲϳ

ϴϬ͕ϭϳ

ϴϯ͕ϵϳ
ϴϮ͕ϲϲ

ϴϭ͕ϯϲ

ϳϱ

ϴϬ

ϴϱ

ϵϬ

ZĂǁĂƚ�/ŶĂƉ ZĂǁĂƚ�:ĂůĂŶ

/E��<^ �<�Wh�^�E�D�^z�Z�<�d �^�D�^d�Z �ϭ �
Z^h� �d�Z�<�E �:�<�Zd� �d�,hE �ϮϬϮϬ �

:ĂŶƵĂƌŝ &ĞďƌƵĂƌŝ DĂƌĞƚ �Ɖƌŝů DĞŝ :ƵŶŝ



�

&2%,7� �� DGDODK� NHUDQJND� NHUMD� DWDX� IUDPHZRUN� \DQJ� GLEDQJXQ� GL� DWDV� OLPD�

SULQVLS� GDVDU�� \DQJ� GLEDKDV� VHFDUD� ULQFL�� GDQ� PHQFDNXS� SDQGXDQ� HNVWHQVLI�

WHQWDQJ� HQDEOHU� XQWXN� WDWD� NHOROD� GDQ� PDQDMHPHQ� 7,� SHUXVDKDDQ�� 5DQJNDLDQ�

SURGXN� &2%,7� �� PHQFDNXS� PRGHO� NDSDELOLWDV� SURVHV�� EHUGDVDUNDQ� VWDQGDU�

5HND\DVD� 3HUDQJNDW� /XQDN²3HQLODLDQ� 3URVHV� ,62�,(&� ������ \DQJ� GLDNXL�

VHFDUD� LQWHUQDVLRQDO�� 0RGHO� LQL� DNDQ� PHQFDSDL� WXMXDQ� NHVHOXUXKDQ� \DQJ� VDPD�

GDUL� SHQLODLDQ� SURVHV� GDQ� GXNXQJDQ� SHQLQJNDWDQ� SURVHV�� \DLWX��PRGHO� LQL� DNDQ�

PHQ\HGLDNDQ�VDUDQD�XQWXN�PHQJXNXU�NLQHUMD�SURVHV�DWDX�PDQDMHPHQ�WDWD�NHOROD

�,6$&$��������

'HQJDQ� XSD\D� \DQJ� LQJLQ� GLFDSDL SDGD� UXPDK� VDNLW� XPXP� GDHUDK� �568'��

7DUDNDQ� SDGD� SHQHOLWLDQ� LQL� SHQXOLV� SHUDQFDQJDQ� .3,� �.H\� 3HUIRUPDQFH�

,QGLFDWRU� PHQJJXQDNDQ� %DODQFHG 6FRUHFDUG XQWXN� PHQFLSWDNDQ� NHVHODUDVDQ�

GHQJDQ�WXMXDQ�SHUXVDKDDQ�GDQ�SHPDQIDDWDQ�WHNQRORJL�\DQJ�GLSDNDL�GDQ�PHQMDGL�

WRODN�XNXU�NLQHUMD�VHEDJDL�EDKDQ�XQWXN�PHQLQJNDWNDQ�NLQHUMD�

,�� 3HUXPXVDQ�0DVDODK

5XPDK�VDNLW�XPXP�GDHUDK��568'��7DUDNDQ�EHUXSD\D�XQWXN�VHODOX�PHPEHULNDQ�

SHOD\DQDQ� \DQJ� WHUEDLN� GDQ� EHUPXWX� NHSDGD� VHOXUXK� PDV\DUDNDW� PHODOXL�

SHQLQJNDWDQ�NHWHUDPSLODQ�6'0��SHQLQJNDWDQ�SHPDQIDDWDQ�WHNQRORJL��SHUEDLNDQ�

VDUDQDQ� GDQ� SUDVDUDQ� VHUWD� SHQLQJNDWDQ� NHDPDQDQ� GDQ� NHQ\DPDQDQ� SDVLHQ�

'HQJDQ�XSD\D�\DQJ� LQJLQ�GLFDSDL� PDND�GDODP SHQHOLWLDQ� LQL�GLODNXNDQ DQDOLVD�

SURVHV�ELVQLV�SDGD�OD\DQDQ�IDUPDVL�PHQJJXQDNDQ�WDKDS 3'&$��3ODQ�'R�&KHFN�

$FW���6HWHODK�GLDQDOLVD��GLODNXNDQ�SHUDQFDQJDQ�.3,��.H\�3HUIRUPDQFH�,QGLFDWRU�

PHQJJXQDNDQ� %DODQFHG 6FRUHFDUG XQWXN� PHQFLSWDNDQ� NHVHODUDVDQ� GHQJDQ�

WXMXDQ� SHUXVDKDDQ� GDQ� SHPDQIDDWDQ� WHNQRORJL� \DQJ� GLSDNDL� GDQ�PHQMDGL� WRODN�

XNXU�NLQHUMD�VHEDJDL�EDKDQ�XQWXN�PHQLQJNDWNDQ�NLQHUMD�
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,�� 7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ� UXPXVDQ� PDVDODK� \DQJ� WHODK� GLEXDW�� WXMXDQ� \DQJ� LQJLQ� GLFDSDL�

GDODP�SHQLOLWLDQ�LQL DGDODK VHEDJDL�EHULNXW�

�� 0HQJKDVLONDQ�DQDOLVD�GHQJDQ�PHQJJXQDNDQ�WDKDS 3'&$ �3ODQ�'R�&KHFN�

$FW� SDGD�ELVQLV�SURVHV�OD\DQDQ�)DUPDVL�

�� 0HQJKDVLONDQ�SHUDQFDQJDQ�.3,��.H\�3HUIRUPDQFH�,QGLFDWRU� PHQJJXQDNDQ�

%DODQFHG 6FRUHFDUG�SDGD�OD\DQDQ�)DUPDVL�

,�� %DWDVDQ�3HQHOLWLDQ

'DODP�PHQ\XVXQ� LQGLNDWRU�NLQHUMD� VHVXDL� GHQJDQ� WXMXDQ� \DQJ� LQL�GLFDSDL�SDGD�

SHUPDVDODKDQ�GLDWDV��PDND�SHQXOLV�PHPEDWDVL�SHUPDVDODKDQ�VHEDJDL�EHULNXW��

�� 3DGD� SHQHOLWLDQ� LQL� EHUIRNXV� SDGD� SHQ\XVXQDQ� DQDOLVD� SURVHV� ELVQLV SDGD�

OD\DQDQ�)DUPDVL��

�� 3DGD� SHQHOLWLDQ� LQL� EHUIRNXV� SDGD� SHUDQFDQJDQ� .3,� �.H\� 3HUIRUPDQFH�

,QGLFDWRU� PHQJJXQDNDQ�%DODQFHG 6FRUHFDUG SDGD�OD\DQDQ�)DUPDVL�

,�� 0DQIDDW�3HQHOLWLDQ

0DQIDDW�GDUL�SHQLOLWLDQ�\DQJ�GLODNXNDQ�DGDODK�VHEDJDL�EHULNXW���

�� 0DQIDDW� \DQJ� GLKDUDSNDQ� GDUL� SHQ\XVXQDQ� WXJDV� DNKLU LQL� EDJL� 568'�

7DUDNDQ� DGDODK� PHPEHULNDQ� JDPEDUDQ� SHQ\XVXQDQ� DQDOLVD� SURVHV� ELVQLV�

PHQJJXQDNDQ� WDKDS 3'&$� �3ODQ�'R�&KHFN�$FW� GHQJDQ SHQLODLDQ�

PHQJJXQDNDQ�&DSDELOLW\�0RGHO GDUL�&2%,7�� GDQ�SHUDQFDQJDQ�.3,� �.H\�

3HUIRUPDQFH�,QGLFDWRU� PHQJJXQDNDQ�%DODQFHG 6FRUHFDUG��

�� 0DQIDDW� \DQJ� GLKDUDSNDQ� GDUL� SHQ\XVXQDQ� WXJDV� DNKLU� LQL� EDJL� SHQHOLWLDQ�

EHULNXWQ\D�GDSDW�GLMDGLNDQ� VHEDJDL� UHIUHQVL�PHQJHQDL�SHUPDVDODKDQ� WHUNDLW�

GHQJDQ�MXGXO�SHQXOLVDQ�LQL��
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,�� 6LVWHPDWLND�3HQXOLVDQ

3HQHOLWLDQ�LQL�GLXUDLNDQ�GHQJDQ�VLVWHPDWLND�SHQXOLVDQ�VHEDJDL�EHULNXW��

%DE�, 3HQGDKXOXDQ

3DGD� EDE� LQL� EHULVL� XUDLDQ� PHQJHQDL� NRQWHNV� SHUPDVDODKDQ�� ODWDU�

EHODNDQJ�SHQHOLWLDQ��SHUXPXVDQ�PDVDODK�� WXMXDQ�SHQHOLWLDQ��EDWDVDQ�

SHQHOLWLDQ��PDQIDDW�SHQHOLWLDQ��GDQ�VLVWHPDWLND�SHQXOLVDQ�

%DE�,, 7LQMDXDQ�3XVWDND

%DE� LQL� EHULVL� OLWHUDWXU� \DQJ� UHOHYDQ� GHQJDQ� SHUPDVDODKDQ� \DQJ�

GLWHOLWL� GDQ� GLEDKDV� SXOD� KDVLO�KDVLO� SHQHOLWLDQ� WHUGDKXOX�� 0LQLPDO�

WHUGDSDW� OHELK� GDUL� VDWX� PHWRGRORJL�PHWRGH�NHUDQJND� NHUMD� \DQJ�

GLVHUWDNDQ� SDGD� EDE� LQL� XQWXN� PHQ\HOHVDLNDQ� SHUPDVDODKDQ� DWDX�

PHPLQLPDOLVLU�JDS�DQWDUD�NRQGLVL�HNVLVWLQJ�GHQJDQ�WDUJHW��

%DE�,,, 0HWRGRORJL�3HQHOLWLDQ

0HWRGRORJL� SHQHOLWLDQ� PHUXSDNDQ� VWUDWHJL� GDQ� ODQJNDK�ODQJNDK

�SODQ� RI� DWWDFN�� \DQJ� DNDQ� GLODNXNDQ� GL� SHQHOLWLDQ� GDODP� UDQJND�

PHQMDZDE�UXPXVDQ�PDVDODK�\DQJ�GLVXVXQ�VHEHOXPQ\D� 3HQ\XVXQDQ�

PHWRGRORJL� SHQHOLWLDQ� KDUXV� GLODNXNDQ� VHFDUD� NULWLV� DSDNDK�PHWRGH

DWDX WHNQLN \DQJ�GLSLOLK PHPDQJ�WHSDW�VHVXDL�WXMXDQ�SHQHOLWLDQ��3DGD�

DNKLU� EDE�� DQDOLVLV� SHPLOLKDQ� PHWRGRORJL�PHWRGH�NHUDQJND� NHUMD�

KDUXV� GLMHODVNDQ� XQWXN� PHQHQWXNDQ� PHWRGRORJL�PHWRGH�NHUDQJND�

NHUMD�\DQJ�DNDQ�GLJXQDNDQ�GL�SHQHOLWLDQ�LQL�

%DE�,9 3HUVLDSDQ�$QDOLVLV

3DGD�EDE� LQL�PHQMHODVNDQ GDWD� \DQJ�GLNXPSXONDQ� GDUL� GDWD� SULPHU�

GDQ�GDWD�VHNXQGHU��3HQJRODKDQ�GDWD \DQJ�GLJXQDNDQ�VHEDJDL�DQDOLVLV�

SURVHV� ELVQLV�� VHUWD� SHPHWDDQ� SURVHV� ELVQLV� WHUKDGDS� VLVWHP�

LQIRUPDVL�

%DE�9 +DVLO�$QDOLVLV

3DGD� EDE� LQL�� GLVDMLNDQ� KDVLO� UDQFDQJDQ�� WHPXDQ�� DQDOLVLV� GDQ�
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SHQJRODKDQ�GDWD��6HODLQ�LWX�EDE�LQL� MXJD�EHULVL� WHQWDQJ�YDOLGDVL�DWDX�

YHULILNDVL�KDVLO�GDUL�SHQHOLWLDQ��VHKLQJJD�KDVLO� WHUVHEXW�DSDNDK� WHODK�

EHQDU�EHQDU� PHQ\HOHVDLNDQ� PDVDODK� DWDX� PHQXUXQNDQ� JDS� DQWDUD�

NRQGLVL�HNVLVWLQJ�GDQ WDUJHW�\DQJ�DNDQ�GLFDSDL��$QDOLVLV�VHQVLWLYLWDV�

MXJD� GDSDW� GLJXQDNDQ� GL� EDE� LQL� XQWXN� OHELK� PHQJHWDKXL� KDVLO�

SHQHOLWLDQ�GDSDW�GLWHUDSNDQ�EDLN�VHFDUD�NKXVXV�GL�NRQWHNV�SHQHOLWLDQ�

PDXSXQ�VHFDUD�XPXP�GL�NRQWHNV�VHUXSD��6HODLQ� LWX�PHWRGH�PHWRGH�

HYDOXDVL� \DQJ� ODLQ� GDSDW� GL� WHUDSNDQ� XQWXN� PHPYDOLGDVL� KDVLO� 7$�

VHVXDL�GHQJDQ�NHEXWXKDQ��

6HFDUD� NHVHOXUXKDQ� EDE� LQL� PHPEDKDV� VHFDUD� PHQGHWDLO� PHQJHQDL�

KDVLO� GDUL� SHQHOLWLDQ� GDQ� UHIOHNVLQ\D� WHUKDGDS� WXMXDQ�

SHQHOLWLDQ�8QWXN� SHQHOLWLDQ� \DQJ� EHUIRNXV� SDGD� PHUDQFDQJ� VLVWHP�

LQIRUPDVL�� DSOLNDVL� PDND� SHQDPDDQ� EDE� LQL� PHQJLNXWL� WDKDSDQ�

SHQHUDSDQ�6'/&�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�

%DE�9, .HVLPSXODQ�GDQ�6DUDQ

3DGD� EDE� LQL� GLMHODVNDQ� NHVLPSXODQ� GDUL� SHQHOLWLDQ� \DQJ� GLODNXNDQ�

VHUWD� MDZDEDQ� GDUL� SHUWDQ\DDQ� SHQHOLWLDQ� \DQJ� GLVDMLNDQ� GL�

SHQGDKXOXDQ�� 6DUDQ� SHQHOLWLDQ� GLNHPXNDNDQ� SDGD� EDE� LQL� XQWXN�

SHQHOLWLDQ�VHODQMXWQ\D�


