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,���/DWDU�%HODNDQJ

5DQWDL�SDVRN�GDUDK�PHQJHOROD�DOLUDQ�SURGXN�GDUDK�GDUL�SHQGRQRU�KLQJJD�NH�SDVLHQ�

PHODOXL�OLPD WDKDS��GRQRUV��PRELOH�FROOHFWLRQ�VLWHV� EORRG�FHQWHUV��GHPDQG�QRGHV��

GDQ�SDWLHQWV� &RQWRK� GHPDQG� QRGHV \DLWX� UXPDK� VDNLW�� NOLQLN� DWDX� WLWLN� WUDQIXVL�

ODLQQ\D�� 0RELOH� FROOHFWLRQ� VLWHV�� EORRG� FHQWHUVV�� GDQ� GHPDQG� QRGHV KDUXV�

WHUNRRUGLQDVL� XQWXN� PHQMDODQNDQ� HQDP SURVHV� GRQDVL� GDUDK�� SHQJXPSXODQ��

SHQJXMLDQ�� SHPURVHVDQ�� SHQ\LPSDQDQ�� SHQGLVWULEXVLDQ�� GDQ� WUDQVIXVL �3LUDEiQ��

*XHUUHUR�DQG�/DEDGLH�������� .RQVHS�UDQWDL�SDVRN�GDUDK�\DLWX�XQWXN�PHQ\DOXUNDQ�

SURGXN� GDUDK� GHQJDQ� DPDQ�� WHUMDQJNDX�� GDQ� VHODOX� WHUVHGLD� XQWXN� SDVLHQ� GDUL�

SHQGRQRU��%RRQ\DQXVLWK�DQG�-LWWDPDL��������

5DQWDL� SDVRN� GDUDK� OHELK� NRPSOHNV� GLEDQGLQJNDQ� GHQJDQ� LQGXVWUL� ODLQ� NDUHQD�

PHPLOLNL�WLQJNDW�YDULDVL�\DQJ�WLQJJL�GLNDUHQDNDQ�EHUNDLWDQ�GHQJDQ�EHUEDJDL�PDFDP�

SURGXN�� MDVD�� VHUWD� SURIHVL�� 3HUPLQWDDQ� VDQJDW� VXOLW� GLSHUNLUDNDQ VHKLQJJD�

PHQJDNLEDWNDQ� DGDQ\D� NHVXOLWDQ� GDODP� PHPSHUNLUDNDQ� UHVSRQ� \DQJ� KDUXV�

GLSHUVLDSNDQ�� .DUHQD� NHWLGDNSDVLDQ� WHUVHEXW�PHQJDNLEDWNDQ�PXQFXOQ\D� ULVLNR� ±

ULVLNR�\DQJ�EHUGDPSDN�WHUKDGDS�NHVHODPDWDQ�PDQXVLD��%RRQ\DQXVLWK�DQG�-LWWDPDL��

������

'DUDK� DGDODK� FDLUDQ� GDODP� WXEXK� \DQJ� EHUSHUDQ� GDODP� PHQ\DOXUNDQ� ]DW� ± ]DW�

SHQWLQJ�NH�GDODP� WXEXK�� VHKLQJJD�PHPSXQ\DL�SHUDQ�\DQJ� VDQJDW�SHQWLQJ�GDODP�

NHKLGXSDQ�PDQXVLD��$FKPDGL�DQG�0DQVXU���������3HUPLQWDDQ�GDUDK GDQ�SDVRNDQ�

GDUDK WLGDN�WHUNRQWURO GLNDUHQDNDQ�SHQGRQRU�GDWDQJ�VHFDUD�VXNDUHOD��%RRQ\DQXVLWK�

DQG�-LWWDPDL�������� -XPODK�SHUPLQWDDQ��SDVLHQ��GDQ�SHQDZDUDQ��SHQGRQRU��GDODP�

UDQWDL�SDVRN�GDUDK�FHQGHUXQJ� WLGDN�VDPD� �0DQVXU��9DQDQ\�DQG� ,QGDK�$UYLWULGD��

������

6DODK� VDWX�SHOD\DQDQ�SHQ\HGLDDQ�GDUDK�GL� ,QGRQHVLD�GLODNXNDQ�ROHK�8QLW�'RQRU�

'DUDK��8''���3DGD�WDKXQ������GRQDVL�GDUDK�QDVLRQDO�\DQJ�GLSHUROHK�EHUDVDO�GDUL�

8'' 3DODQJ�0HUDK� ,QGRQHVLD� �30,�� VHEHVDU� ���� GDQ� ��� VLVDQ\D� EHUDVDO� GDUL�

8'' 3HPHULQWDK� �� 3HPHULQWDK� GDHUDK �3XVGDWLQ�.HPHQNHV�� �������%HUGDVDUNDQ�
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GDWD� WHUVHEXW�� PHQXQMXNNDQ� EDKZD� SHUDQ� 8'' 30,� VDQJDW� SHQWLQJ� GDODP�

NHWHUVHGLDDQ�GDUDK�GL�,QGRQHVLD��

8''PHQ\HOHQJJDUDNDQ�GRQRU�GDUDK��SHQ\HGLDDQ�GDUDK��GDQ�SHQGLVWULEXVLDQ�GDUDK��

8'' MXJD� PHODNXNDQ� SHUHNUXWDQ� SHQGRQRU�� SHQJDPELODQ� GDUDK�� SHQJDPDQDQ��

SHQJRODKDQ�� SHQ\LPSDQDQ�� GLVWULEXVL�� GDQ� SHPXVQDKDQ��'DODP�NHJLDWDQ� WHUVHEXW�

GDUDK�WHUGDSDW�NHPXQJNLQDQ�EHUXSD�GDUDK�PHQJDQGXQJ�SHQ\DNLW��NHJDJDODQ�NHWLND�

SHQJDPELODQ�GDUDK��DGDQ\D�PDVDODK�SURGXNVL� GDQ�ODLQ�ODLQ \DQJ�PHQJDNLEDWNDQ�

GDUDK�WLGDN�ELVD�WHUSDNDL�GDQ�GLPXVQDKNDQ��3DGD�WDKXQ�������WHUGDSDW�����NDQWRQJ�

GDUDK�\DQJ�GLPXVQDKNDQ�ROHK�8'' 30,�.DEXSDWHQ�.ODWHQ�

*DPEDU�,��� 3UHVHQWDVH�3URGXN�'DUDK

'DODP�SURVHV�SHUHQFDQDDQ�WHUGDSDW�ULVLNR�VHSHUWL�SHUXEDKDQ�SHUPLQWDDQ�GDUDK�\DQJ�

WLED�± WLED��7HUNDLW�GHQJDQ�SHQJDGDDQ�EDUDQJ�WHUGDSDW�SXOD�NHPXQJNLQDQ�DGDQ\D�

EDUDQJ�UXVDN�\DQJ�GLNLULP�ROHK�SHPDVRN�GDQ�MXJD�EDUDQJ�GDUL�SHPDVRN�WHUODPEDW�

GDWDQJ�� 'DODP� SURVHV� SURGXNVL� WHUGDSDW� NHPXQJNLQDQ� DGDQ\D� NHVDODKDQ� GDODP�

SURVHV� SHQJDPELODQ� GDUDK� GDQ� GDUDK� UXVDN�� 'DODP� SURVHV� SHQJLULPDQ� WHUGDSDW�

NHPXQJNLQDQ� GDUDK� UXVDN� GL� SHUMDODQDQ�� .HPXGLDQ� GDODP� SURVHV� SHQJHPEDOLDQ�

DGDQ\D� NHWHUODPEDWDQ� SHQJHPEDOLDQ� NH� SHPDVRN� �$FKPDGL� DQG�0DQVXU�� ������

5LVLNR� ± ULVLNR� GDODP� UDQWDL� SDVRN� GDUDK GDSDW� PHPSHQJDUXKL� NLQHUMD� VHOXUXK�

MDULQJDQ� NHVHKDWDQ� VHKLQJJD� GLSHUOXNDQ� DGDQ\D� PDQDMHPHQ� ULVLNR� XQWXN�

PHQJKDVLONDQ�PLWLJDVL�ULVLNR �%RRQ\DQXVLWK�DQG�-LWWDPDL��������
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0DQDMHPHQ� ULVLNR� \DLWX� SURVHV� SHQJLGHQWLILNDVLDQ�� SHQJXNXUDQ�� GDQ� NRQWURO�

PHQJHQDL�ULVLNR�\DQJ�PHUXJLNDQ�SHUXVDKDDQ� �)DKUXGLQ�HW�DO����������7XMXDQ�XWDPD�

PDQDMHPHQ� ULVLNR� \DLWX� XQWXN� PHQJLGHQWLILNDVL� ULVLNR�� PHQLODL� ULVLNR�� VHUWD�

PHPEXDW� UHQFDQD� WLQGDNDQ� XQWXN�PHQJXUDQJL� GDPSDN� ULVLNR� DWDX� ELDVD� GLVHEXW�

GHQJDQ�PLWLJDVL�ULVLNR �%RRQ\DQXVLWK�DQG�-LWWDPDL�������

6DODK�VDWX�PHWRGH�\DQJ�GDSDW�GLJXQDNDQ�GDODP�PDQDMHPHQ�ULVLNR�\DLWX�+RXVH�RI�

5LVN� �+25��� +25� GDSDW� PHQJLGHQWLILNDVL� ULVLNR� GDQ� SHQ\HEDE� ULVLNR VHNDOLJXV�

PHQ\XVXQ� VWUDWHJL�PLWLJDVL� GDQ�PHQJXUDQJL� SHOXDQJ� VXDWX� ULVLNR� �$FKPDGL� DQG�

0DQVXU�� ������ 'DODP� SHQJLGHQWLILNDVLDQ� ULVLNR� GLODNXNDQ�PHQJJXQDNDQ�PRGHO�

6XSSO\�&KDLQ�2SHUDWLRQDO�5HIHUHQFH �6&25���0RGHO�+25�WHODK�GLJXQDNDQ�XQWXN�

SHQJHORODDQ� UDQWDL� SDVRN� GDUDK� GL� 5HJLRQDO� %ORRG� &HQWHU ��� 7KDLODQG�

�%RRQ\DQXVLWK�DQG�-LWWDPDL������� MXJD�GLJXQDNDQ�XQWXN�PHQ\XVXQ�PLWLJDVL�ULVLNR�

UDQWDL�SDVRN�GDUDK�30,�.DEXSDWHQ�6OHPDQ��$FKPDGL�DQG�0DQVXU���������

3DGD�8''�30,�.DEXSDWHQ�.ODWHQ��EHOXP�DGD�VLVWHP�PRQLWRULQJ�ULVLNR��5LVLNR�±

ULVLNR�\DQJ GLLQWHJUDVLNDQ�GDODP�VLVWHP�PRQLWRULQJ DNDQ�EHUJXQD�XQWXN�PHOLKDW�

NRQGLVL DNWXDO \DQJ GLEDQGLQJNDQ� GHQJDQ� WDUJHW� VHKLQJJD� DNDQ� PHPSHUPXGDK�

GDODP� SHQJDPELODQ� NHSXWXVDQ� �3HUPDQD� HW� DO��� ������ 6HKLQJJD� SHUOX� DGDQ\D�

SHUDQFDQJDQ� VLVWHP� PRQLWRULQJ� ULVLNR� UDQWDL� SDVRN� GDUDK�� 6HKLQJJD� WXMXDQ� GDUL�

SHQHOLWLDQ� LQL�DGDODK�XQWXN�PHQJHWDKXL� ULVLNR�± ULVLNR�GDODP�UDQWDL�SDVRN�GDUDK��

PHQ\XVXQ�UHQFDQD�PLWLJDVL� GDQ PHQ\XVXQ UDQFDQJDQ�VLVWHP�PRQLWRULQJ VHKLQJJD�

GDSDW�PHPLQLPDVL�ULVLNR�UDQWDL�SDVRN�GDUDK�GL�8'' 30,�.DEXSDWHQ�.ODWHQ�

,���3HUXPXVDQ�0DVDODK

%HULNXW�DGDODK�UXPXVDQ�PDVDODK�EHUGDVDUNDQ�ODWDU�EHODNDQJ�GL�DWDV�

�� $SD�VDMD�ULVLNR ± ULVLNR�\DQJ�WHUMDGL�SDGD�UDQWDL�SDVRN�GDUDK�GL�8'' 30,�

.DEXSDWHQ�.ODWHQ"

�� %DJDLPDQD� UDQFDQJDQ VWUDWHJL PLWLJDVL� ULVLNR� SDGD� UDQWDL� SDVRN� GDUDK� GL

8'' 30,�.DEXSDWHQ�.ODWHQ"

�� %DJDLPDQD�UDQFDQJDQ�VLVWHP�PRQLWRULQJ ULVLNR�UDQWDL�SDVRN�GDUDK�GL�8''�

30,�.DEXSDWHQ�.ODWHQ"
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,���7XMXDQ�3HQHOLWLDQ

7XMXDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW��

�� 8QWXN�PHQJHWDKXL�IDNWRU�ULVLNR�\DQJ�WHUMDGL�SDGD�UDQWDL�SDVRN�GDUDK�GL�8''�

30,�.DEXSDWHQ .ODWHQ�

�� 8QWXN�PHQ\XVXQ� UDQFDQJDQ VWUDWHJL PLWLJDVL� ULVLNR� UDQWDL�SDVRN�GDUDK�GL�

8''�30,�.DEXSDWHQ�.ODWHQ�

�� 8QWXN�PHUDQFDQJ�VLVWHP�PRQLWRULQJ ULVLNR�UDQWDL�SDVRN�GDUDK�GL�8''�30,�

.DEXSDWHQ�.ODWHQ�

,���0DQIDDW�3HQHOLWLDQ

,�����0DQIDDW�7HRULWLV

3HQHOLWLDQ� LQL� GDSDW� PHPEHULNDQ� NRQWULEXVL� GDODP� SHQHUDSDQ� PRGHO� GDODP�

PHQJLGHQWLILNDVL�GDQ�PHQ\XVXQ�UHQFDQD�PLWLJDVL�GDODP�UDQWDL�SDVRN�GDUDK�

,�����0DQIDDW�3UDNWLV

3HQHOLWLDQ�LQL�DNDQ�PHPEHULNDQ�PDQIDDW�EDJL�8''�30, .DEXSDWHQ�.ODWHQ XQWXN�

PHQJHWDKXL� SULRULWDV� ULVLNR� \DQJ� WHUMDGL� GDQ� ODQJNDK� ± ODQJNDK� PLWLJDVL� \DQJ�

PXQJNLQ�XQWXN�GLODNXNDQ�VHKLQJJD�GDSDW�PHPLQLPDVL�ULVLNR�

,���5XDQJ�/LQJNXS��%DWDVDQ�GDQ�$VXPVL

%DWDVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

�� 3HQHOLWLDQ� LQL� KDQ\D� IRNXV� SDGD� SURVHV� SHQJHORODDQ� GDUDK� GL� 8''� 30,�

.DEXSDWHQ�.ODWHQ�

�� 3DGD�WDKDSDQ�SHUDQFDQJDQ�VLVWHP�PRQLWRULQJ�KDQ\D�GLODNXNDQ�VDPSDL�SDGD�

SHUDQFDQJDQ�GHVDLQ� WDPSLODQ� �PRFNXS� GDQ�SHQHQWXNDQ�EDWDVDQ�DWDX�.3,�

XQWXN�VHWLDS�ULVN�DJHQW GLOXDU�FDNXSDQ�SHQHOLWLDQ�LQL�

�� 3HQHOLWLDQ�LQL�KDQ\D VDPSDL�XVXODQ��WLGDN�VDPSDL�SDGD�SHQHUDSDQ�

,���6LVWHPDWLND�3HQXOLVDQ

%DE�, 3HQGDKXOXDQ

0HQMHODVNDQ�PHQJHQDL�ODWDU�EHODNDQJ�SHQHOLWLDQ��UXPXVDQ�PDVDODK�

\DQJ� DNDQ� GLVHOHVDLNDQ�� WXMXDQ� SHQHOLWLDQ� \DQJ� DNDQ� GLFDSDL��
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PDQIDDW�SHQHOLWLDQ�\DQJ�GLKDVLONDQ��UXDQJ�OLQJNXS�\DQJ�PHPEDWDVL�

SHQHOLWLDQ�VHUWD�PHQJHQDL�VLVWHPDWLND�SHQXOLVDQ�

%DE�,, /DQGDVDQ�7HRUL

0HQMHODVNDQ� PHQJHQDL� WHRUL� \DQJ� GLJXQDNDQ�� DODVDQ� SHPLOLKDQ�

PHWRGH�\DQJ�GLJXQDNDQ��VHUWD�PHQJHQDL�SHQHOLWLDQ�WHUGDKXOX�

%DE�,,, 0HWRGRORJL�3HQHOLWLDQ

0HWRGRORJL�SHQHOLWLDQ�LQL�WHUGLUL�GDUL�OLPD�WDKDS��\DLWX�SHQGDKXOXDQ��

SHQJXPSXODQ�GDWD��SHQJRODKDQ�GDWD��DQDOLVLV��VHUWD�NHVLPSXODQ�GDQ�

VDUDQ���7DKDS�SHQGDKXOXDQ�XQWXN�PHUXPXVNDQ�PDVDODK�EHUGDVDUNDQ�

VWXGL�OLWHUDWXU�GDQ�VWXGL�ODSDQJDQ��.HPXGLDQ�SHQJXPSXODQ�GDWD�VHUWD�

SHQJHORPSRNNDQ�EHUGDVDUNDQ�PRGHO�6&25��NHPXGLDQ�GDWD�GLRODK�

GDQ� GLDQDOLVLV�PHQJJXQDNDQ�PHWRGH�+RXVH� RI� 5LVN �+25�� +DVLO�

SHQJRODKDQ� GDWD� GLJXQDNDQ� XQWXN� PHUDQFDQJ� VLVWHP� PRQLWRULQJ

VHUWD�XQWXN�PHPEHULNDQ�VDUDQ�

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

3HQJXPSXONDQ� GDWD� GLODNXNDQ� PHODOXL� VWXGL� OLWHUDWXU�� ZDZDQFDUD�

EHVHUWD�PHODOXL�NXHVLRQHU��'LODNXNDQ�VWXGL�OLWHUDWXU�XQWXN�SHPHWDDQ�

DNWLYLWDV�� LGHQWLILNDVL� ULVN� HYHQW��PDXSXQ� ULVN� DJHQW�� GDQ� VWUDWHJL�

PLWLJDVL�� .HPXGLDQ� ZDZDQFDUD� GDQ� NXHVLRQHU� GLJXQDNDQ� XQWXN�

PHODNXNDQ�NRQILUPDVL�VHUWD�SHQLODLDQ�VHYHULW\��RFFXUUHQFH��UHODWLRQ��

VHUWD� GHJUHH� RI� GLIILFXOW\�� 3HQJRODKDQ� GDWD� \DLWX� PHQJRODK� GDWD�

VHYHULW\�� RFFXUUHQFH�� UHODWLRQ� XQWXN� PHQJHWDKXL� XUXWDQ� SULRULWDV�

ULVLNR�

%DE�9 $QDOLVLV�GDQ�3HPEDKDVDQ

3DGD�EDE�LQL�GLODNXNDQ�DQDOLVLV�EHUGDVDUNDQ�GDIWDU�ULVLNR�\DQJ�WHODK�

GLSHUROHK� GL� EDE� ,9� XQWXN� PHQJKDVLONDQ� DOWHUQDWLI� UDQFDQJDQ�

PLWLJDVL�\DQJ�GDSDW�GLODNXNDQ��6HUWD�GLODNXNDQ�SHUDQFDQJDQ�VLVWHP�

PRQLWRULQJ

%DE�9, .HVLPSXODQ�GDQ 6DUDQ

%DE�LQL�PHUXSDNDQ�NHVLPSXODQ�GDODP�SHQHOLWLDQ�LQL�\DQJ�PHQMDZDE�

WXMXDQ� DZDO� SHQHOLWLDQ�� 6HUWD� VDUDQ� \DQJ� GDSDW� GLEHULNDQ� NHSDGD�

SHUXVDKDDQ�PDXSXQ�XQWXN�SHQHOLWLDQ�VHODQMXWQ\D��


