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.DWD�NXQFL� 

.DKRRW��PHGLD�SHPEHODMDUDQ��PRWLYDVL�EHODMDU 

���3(1'$+8/8$1 

,QGRQHVLD� PHUXSDNDQ� VDODK� VDWX� QHJDUD� \DQJ� WHUNHQD�

ZDEDK�SDQGHPL�&RYLG-��� \DQJ�PHUHEDN�GL� VHOXUXK�GXQLD�

VHMDN� DNKLU� WDKXQ� ������ :DEDK� WHUVHEXW� EHUGDPSDN�

WHUKDGDS� EHUEDJDL� VHNWRU� NHKLGXSDQ�� WHUPDVXN� GXQLD�

SHQGLGLNDQ�� 0HQXUXW� SHPDQWDXDQ� 81(6&2�� ���� QHJDUD�

WHODK� PHPEHUODNXNDQ� SHQXWXSDQ� QDVLRQDO� SDGD� ��� $SULO�

������GDQ�KDO�WHUVHEXW�PHPSHQJDUXKL���������������VLVZD�

DWDX� ������ � GDUL� SRSXODVL� VLVZD� GXQLD� �6HWLDZDQ�� �������

6HODQMXWQ\D� 81(6&2� PHQ\DUDQNDQ� XQWXN� PHQJJXQDNDQ�

WHNQRORJL�SHPEHODMDUDQ� MDUDN� MDXK�GDQ�PHPEXND�SODWIRUP�

SHQGLGLNDQ�\DQJ�GDSDW�GLJXQDNDQ�VHNRODK�GDQ�JXUX�XQWXN�

PHQMDQJNDX�SHVHUWD�GLGLN�GDQ�PHQFHJDK�JDQJJXDQ�GDODP�

GXQLD� SHQGLGLNDQ�� 3HPEHODMDUDQ� GDODP� MDULQJDQ� �GDULQJ��

GLDQJJDS� VHEDJDL� DOWHUQDWLI� \DQJ�EDLN� GLJXQDNDQ� GL�PDVD�

SDQGHPL� &RYLG-���� 3HPEHODMDUDQQ\D� GDULQJ� \DQJ�

PHQJJXQDNDQ� MDULQJDQ� LQWHUQHW� PHPDNVD� PHUHND� \DQJ�

EHNHUMD� GL� GXQLD� SHQGLGLNDQ�PHPELDVDNDQ� GLUL� GDQ�PHOHN�

WHNQRORJL�� 



 

�� -RXUQDO�RI�(QYLURQPHQW�DQG�0DQDJHPHQW����������-�� 

)LWULDQL� HW� DO�� ������� PHQJXQJNDSNDQ� SHPEHODMDUDQ�

VHFDUD�GDULQJ�VHWLGDNQ\D�PHOLEDWNDQ�XQVXU�WHNQRORJL�\DQJ�

GLJXQDNDQ� VHEDJDL� VDUDQD� GDQ� MDULQJDQ� VHEDJDL� VLVWHP�

GDODP� VXDWX� SHPEHODMDUDQ�� 1DPXQ�� NHQ\DWDDQQ\D�

SHUDOLKDQ� SHPEHODMDUDQ� NRQYHQVLRQDO� NH� SHPEHODMDUDQ�

GDODP� MDULQJDQ� WLGDNODK� PXGDK� DSDODJL� SDGD� PDWD�

SHODMDUDQ� PDWHPDWLND�� +LQJJD� VDDW� LQL� VLVZD� PDVLK�

PHQJDQJJDS�PDWHPDWLND�VHEDJDL�SHODMDUDQ�\DQJ�VXOLW��+DO�

WHUVHEXW� GDSDW� GLOLKDW� GDUL� NHQ\DWDDQ� GL� ODSDQJDQ� EDKZD�

SHPEHODMDUDQ� PDWHPDWLND� EHOXP� PDNVLPDO�� 6LVZD�

EHUSHQGDSDW� EDKZD� PDWHPDWLND� DGDODK� PDWD� SHODMDUDQ�

\DQJ� UXPLW� XQWXN� GLSDKDPL� NDUHQD� SHPEHODMDUDQQ\D�

NXUDQJ�PHPEDQJNLWNDQ�NUHDWLILWDV��PHPEXDW�VLVZD�EHUILNLU�

VHUWD� PDODV� XQWXN� PHPSHODMDUL� �6LUHJDU�� ������ 0XVWDNLP��

������ 

0HQXUXW� 3DVDO� ��� D\DW� �D� 88� 1R�� ��� WDKXQ� ������

SHQGLGLN� GDQ� WHQDJD� NHSHQGLGLNDQ� ZDMLE� GDODP�

PHQFLSWDNDQ� OLQJNXQJDQ� SHQGLGLNDQ� \DQJ� EHUPDNQD��

PHQ\HQDQJNDQ�� NUHDWLI�� GLQDPLV�� GDQ� GLDORJLV�� 6HODLQ� LWX��

VDDW� LQL� ,QGRQHVLD� WHODK�EHUDGD�SDGD� VLVWHP�SHPEHODMDUDQ�

DEDG� ��� \DQJ� PDQD� FLUL� FLULQ\D� DGDODK�� ��� /LWHUDVL� GDVDU�

\DQJ�PHOLSXWL� SHQLQJNDWDQ� PLQDW� EDFD�� OLWHUDVL� EHUKLWXQJ��

VDLQV�� 7,.�� ILQDQVLDO� GDQ� MXJD� OLWHUDVL� EHUEXGD\D�� ���

.RPSHWHQVL� EHUXSD� NRPSHWHQVL� EHUILNLU� NULWLV�� NUHDWLI��

NRPXQLNDVL��GDQ�NRODERUDVL�� ���0HPEDQJXQ�NDUDNWHU� \DLWX�

PHPEDQJXQ� UDVD� LQJLQ� WDKX�� EHULQLVLDWLI�� EHUSHQGLULDQ�

WHJXK� GDQ� VHPDQJDW�� EHUMLZD� NHSHPLPSLQDQ� GDQ�

EHUEXGD\D�� 

6DODK� VDWX� FDUD� \DQJ� GDSDW� GLODNXNDQ� JXUX� VHEDJDL�

SHQGLGLN� XQWXN� GDSDW� PHQFLSWDNDQ� VXDVDQD� WHUVHEXW�

DGDODK� GHQJDQ� SHQJJXQDDQ� PHGLD� SHPEHODMDUDQ� \DQJ�

VHVXDL� GHQJDQ� NRQGLVL� OLQJNXQJDQ�� MXJD� VDUDQD� GDQ�

SUDVDUDQD� \DQJ� PHQGXNXQJ�� -DXKDU� �������

PHQJXQJNDSNDQ� EDKZD� PHGLD� SHPEHODMDUDQ� PHUXSDNDQ�

VHJDOD� VHVXDWX� \DQJ� GDSDW� GLPDQIDDWNDQ� GDODP�

PHQ\DPSDLNDQ�LQIRUPDVL�GDODP�NHJLDWDQ�EHODMDU�PHQJDMDU�

\DQJ�GDSDW�PHUDQJVDQJ�SLNLUDQ��PLQDW��GDQ�SHUDVDDQ�VLVZD�

GDODP� PHQFDSDL� WXMXDQ� SHPEHODMDUDQ�� )XQJVL� GDUL� PHGLD�

SHPEHODMDUDQ� PHQXUXW� $V\DU� ������� DGDODK� VHEDJDL�

VXPEHU� EHODMDU� VHPDQWLN�� PDQLSXODWLI�� ILNVDWLI�� GLVWULEXWLI�

SVLNRORJLV��VHUWD�VRVLR�NXOWXUDO� 

0HGLD� SHPEHODMDUDQ� \DQJ� DNDQ� GLJXQDNDQ� KDUXVODK�

EHQDU-EHQDU�WHUDUDK�VHUWD�GDSDW�GLSDKDPL�ROHK�VLVZD�DJDU�

GDSDW� PHPSHUROHK� KDVLO� \DQJ� WHUEDLN�� 6LVZD� DNDQ�

PHQGDSDWNDQ� SHPDKDPDQ� \DQJ� EDLN� PHQJHQDL� PDWHUL�

SHODMDUDQ�DSDELOD�PHGLD�SHPEHODMDUDQQ\D�GLUDQFDQJ�VHFDUD�

NUHDWLI� GDQ� LQRYDWLI�� 'DU\DQWR� ������� PHQJXQJNDSNDQ�

PDQIDDW�PHGLD�SHPEHODMDUDQ�GLDQWDUDQ\D�DGDODK�����GDSDW�

PHPSHUMHODV� SHVDQ� VXSD\D� WLGDN� WHUODOX� YHUEDOLVWLV�� ���

PHQJDWDVL� NHWHUEDWDVDQ� UXDQJ�� ZDNWX�� WHQDJD�� MXJD� GD\D�

LQGHUD�� ��� PHQXPEXKNDQ� NHFLQWDDQ� EHODMDU� GHQJDQ�

PHPELDUNDQ� DQDN� EHULQWHUDNVL� ODQJVXQJ� GHQJDQ� VXPEHU�

EHODMDU�� ��� PHPXQJNLQNDQ� DQDN� EHODMDU� VHFDUD� PDQGLUL�

EHUGDVDUNDQ� EDNDW� GDQ� NHPDPSXDQ� YLVXDO�� DXGLWRUL� GDQ�

NLQHVWHWLNQ\D�� ��� PHQJJXQDNDQ� UDQJVDQJDQ� \DQJ� VDPD��

PHPXQFXONDQ�UHVSRQ�\DQJ�VDPD� 

3HQJJXQDDQ� PHGLD� GDODP� SHPEHODMDUDQ� PHPDQJ�

VDQJDW� PHPEDQWX� VLVZD� GDODP� EHODMDU�� PDPSX�

PHQLQJNDWNDQ� PRWLYDVLQ\D� GDODP� EHODMDU� GDQ� GDODP�

PHPDKDPL�PDWHUL� \DQJ� VXOLW��0RWLYDVL� EHODMDU�PHUXSDNDQ�

VXDWX� KDO� \DQJ� PHPSHQJDUXKL� SUHVWDVL� EHODMDU� VLVZD��

$GDQ\D� NHEHUKDVLODQ� GDODP� EHODMDU� GDSDW� GLOLKDW� ELOD� DGD�

NHLQJLQDQ� XQWXN� EHODMDU� GDUL� GLULQ\D� VHQGLUL�� +DO� LQL�

PHUXSDNDQ�SULQVLS�\DQJ�XWDPD�GDODP�NHJLDWDQ�3HQGLGLNDQ�

MXJD� SHQJDMDUDQ�� $GDQ\D� GRURQJDQ� DWDX� KDVUDW� XQWXN�

EHODMDU� LQLODK� \DQJ� GLVHEXW� VHEDJDL� PRWLYDVL� �6DUGLPDQ��

������ 

6DDW� LQL� NLWD� WHODK� GLSHQJDUXKL� ROHK� SHUNHPEDQJDQ�

WHNQRORJL� LQIRUPDVL�� 'DPSDN� SRVLWLI� GDUL� SHUNHPEDQJDQ�

WHNQRORJL� LQIRUPDVL� DGDODK� VHJDOD� DNVHV� GDSDW� NLWD�

WHPXNDQ�GHQJDQ�PXGDK�GDQ�LQL�WHQWXQ\D�MXJD�EHUGDPSDN�

SDGD�ELGDQJ�SHQGLGLNDQ�\DQJ�GLKDUDSNDQ�GDSDW�PHPEXDW�

PXWX� SHQGLGLNDQ� GL� ,QGRQHVLD� PHQMDGL� PHQLQJNDW��

3HQHUDSDQ� WHNQRORJL� LQIRUPDVL� ELVD� GLPDQIDDWNDQ� VHEDJDL�

PHGLD� SHPEHODMDUDQ� GDQ� MXJD� PDPSX� PHPEHULNDQ�

PRWLYDVL� NHSDGD� VLVZD� XQWXN� DNWLI� GDODP� NHJLDWDQ� EHODMDU�

�+LNPDZDQ�	�6DULQR���������VHKLQJJD�SURVHV�SHPEHODMDUDQ�

EHUSXVDW�SDGD�VLVZD� 

6DUDQD� SHPEHODMDUDQ� \DQJ� GDSDW� GLJXQDNDQ� JXQD�

PHQLQJNDWNDQ� PRWLYDVL� EHODMDU� VLVZD� NKXVXVQ\D� GDODP�

SHPEHODMDUDQ�MDUDN�MDXK�DGDODK�.DKRRW�VHEDJDL�PXOWLPHGLD�

LQWHUDNWLI�� 0XOWLPHGLD� LQWHUDNWLI� PHQXUXW� 'DU\DQWR� �������

DGDODK� PXOWLPHGLD� \DQJ� SHQJJXQDDQQ\D� GDSDW�

GLNHQGDOLNDQ�ROHK�SHQJJXQD��3HQJJXQD�GDSDW�PHPLOLK�DSD�

\DQJ� LQJLQ� PHUHND� ODNXNDQ� XQWXN� /DQJNDK� VHODQMXWQ\D��

6LVZD�GDSDW�EHNHUMD�VHFDUD�PDQGLUL�GDQ� WLGDN�KDQ\D� IRNXV�

SDGD� 3HQGLGLNDQ� VHVXDL� DUDKDQ� JXUX� VDDW� PHQJJXQDNDQ�

PXOWLPHGLD� LQWHUDNWLI�� +DO� LQL� GLNDUHQDNDQ� PXOWLPHGLD�

LQWHUDNWLI� PHQJLQWHJUDVLNDQ� DQLPDVL�� WHNV�� JUDILN�� DXGLR�

PDXSXQ�YLGHR�NH�GDODP�VDWX�SDNHW�\DQJ�GDSDW�GLJXQDNDQ�

VLVZD� XQWXN� EHODMDU� VHFDUD� PDQGLUL� VHKLQJJD� GDQ� PHODWLK�

NHWHUDPSLODQ�EHODMDUQ\D�VHWLDS�VDDW�� 

/XNPDQ� ������� PHQJXQJNDSNDQ� EDKZD� .DKRRW�

PHUXSDNDQ� DSOLNDVL� \DQJ� UDQFDQJDQQ\D� VHSHUWL� JDPH��

.HXQJJXODQ� GDUL� .DKRRW� WHUOLKDW� SDGD� VRDO-VRDO� \DQJ�

GLVDMLNDQ� SDGD� DSOLNDVLQ\D� GHQJDQ� SHQ\DMLDQQ\D� \DQJ�

PHQJJXQDNDQ� EDWDVDQ� ZDNWX� GDODP� PHQMDZDEQ\D��

'LNDUHQDNDQ� DGDQ\D� NHWHUEDWDVDQ� ZDNWX�� PHPEXDW� VLVZD�

WHUODWLK� GDODP� EHUILNLU� VHFDUD� FHSDW� GDQ� WHSDW� NHWLND�

PHQ\HOHVDLNDQ� VRDO� \DQJ� GLEHULNDQ� PHQJJXQDNDQ� PHGLD�

.DKRRW��$GDSXQ�NHXQJJXODQ�\DQJ�ODLQ�DGDODK�MDZDEDQ�GDUL�

VRDO�SDGD�PHGLD� LQL�GLZDNLOL�GHQJDQ�JDPEDU-JDPEDU� MXJD�

ZDUQD� GDQ� WDPSLODQ� \DQJ� PHQDULN� EDLN� \DQJ� DGD� SDGD�

SHUDQJNDW� JXUX� PDXSXQ� SHUDQJNDW� VLVZD�� 0HGLD�

SHPEHODMDUDQ� LQL� ELVD� GLJXQDNDQ� GL� DZDO� SHPEHODMDUDQ�

VHEDJDL�NHJLDWDQ�DSHUVHSVL��ELVD�MXJD�GL�VDDW�SHPEHODMDUDQ�

EHUODQJVXQJ�� GL� DNKLU� SHPEHODMDUDQ�� EDKNDQ� GDSDW� MXJD�

XQWXN� GL� UXPDK�� VHKLQJJD� EDLN� GL� VHNRODK� PDXSXQ� GL�

UXPDK� VLVZD� GDSDW� PHPDQIDDWNDQ� SHQJJXQDDQ�

VPDUWSKRQH� PHUHND� XQWXN� KDO-KDO� \DQJ� SRVLWLI�� 6HODLQ� LWX��

NDUHQD� ILWXU-ILWXU� \DQJ�PHQDULN� SHUKDWLDQ� VLVZD� PHPEXDW�

VLVZD� PHQJDODPL� SHQJDODPDQ� GDODP� EHODMDU�� 6LVZD� DNDQ�

OHELK� PXGDK� PHQJLQJDW� PDWHUL� GDODP� ZDNWX� \DQJ� ODPD��

6HODLQ� GDSDW� PHQLQJNDWNDQ� PRWLYDVL� VLVZD� GDODP� EHODMDU��
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PHGLD� SHPEHODMDUDQ� WHUVHEXW� GLKDUDSNDQ� GDSDW�

PHQLQJNDWNDQ� KDVLO� EHODMDU� VLVZD� VHUWD� PHPEDQWX� JXUX�

GDODP�PHQFDSDL�WXMXDQ�SHPEHODMDUDQ�\DQJ�GLKDUDSNDQ� 

%HUGDVDUNDQ� SHUQ\DWDDQ� WHUVHEXW�� SHQHOLWLDQ� LQL�

EHUWXMXDQ� PHQGHVNULSVLNDQ� GDQ� PHQJDQDOLVLV� VHEHUDSD�

EHVDU� SHQJDUXK� PHGLD� SHPEHODMDUDQ� .DKRRW� WHUKDGDS�

PRWLYDVL� EHODMDU� PDWHPDWLND� VLVZD� NHODV� ,9� 6'1� 1DQJD�

%XOLN���.HFDPDWDQ�%XOLN�.DEXSDWHQ�/DPDQGDX� 
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3HQHOLWLDQ� \DQJ� GLJXQDNDQ� DGDODK� GHQJDQ� SHQGHNDWDQ�

NXDQWLWDWLI�� \DLWX� VXDWX� SURVHV� PHQHPXNDQ� SHQJHWDMXDQ�

PHQJJXQDNDQ�GDWD�EHUXSD�DQJND�VHEDJDL�DODW�PHQHPXNDQ�

NHWHUDQJDQ� PHQJHQDL� DSD� \DQJ� LQJLQ� NLWD� NHWDKXL� 'DODP�

SHQHOLWLDQ� LQL�� SHQHOLWL� LQJLQ� PHOLKDW� SHUODNXDQ� \DQJ�

EHUEHGD� GDUL� GXD� NHODV�� MXJD�PHOLKDW� SHQJDUXK� WUHDWPHQW�

\DQJ�WHUMDGL�SDGD�PRWLYDVL�VLVZD�GDODP�EHODMDU��GL�VHKLQJJD�

PHWRGH� SHQHOLWLDQ� \DQJ� WHSDW� GLJXQDNDQ� DGDODK� PHWRGH�

HNVSHULPHQ��+DO� LQL�VHVXDL�GHQJDQ�\DQJ�GLXQJNDSNDQ�ROHK�

6XJL\RQR� ������� EDKZD� PHWRGH� HNVSHULPHQ� PHUXSDNDQ�

PHWRGH� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� XQWXN� PHQFDUL�

SHQJDUXK� SHUODNXDQ� WHUWHQWX� WHUKDGDS� \DQJ� ODLQ� GDODP�

NRQGLVL� \DQJ� WHUNHQGDOLNDQ�� VHUWD� DGDQ\D� NRQWURO�� 8QWXN�

MHQLVQ\D�� NDUHQD� SHQHOLWLDQ� LQL� GLPDNVXGNDQ� DJDU� KDVLO�

SHQHOLWLDQQ\D� PDPSX� PHQXQMXNNNDQ� SHUXEDKDQ� GDUL�

SHQJJXQDDQ�PHGLD� SHPEHODMDUDQ� .DKRRW� GL� NHODV� ,9�� GDQ�

MXJD� NDUHQD� VDPSHO� \DQJ� GLJXQDNDQ� VXGDK� GLWHQWXNDQ�

VHKLQJJD� MHQLV� PHWRGH� SHQHOLWLDQ� LQL� DGDODK� MHQLV�

HNVSHULPHQ�NXDVL��TXDVL�H[SHULPHQW�� 

3HQHOLWLDQ� LQL� PHQJJJXQDNDQ� GXD� NHODV� \DLWX� NHODV�

HNVSHULPHQ�GDQ�NHODV�NRQWURO��8QWXN�NHODV�HNVSHULPHQ�GDQ�

NHODV� NRQWURO� VHQGLUL� VXGDK� GLWHQWXNDQ� DWDX� WLGDN� GLSLOLK�

VHFDUD� DFDN� �UDQGRP�� VHKLQJJD� UDQFDQJDQ� SHQHOLWLDQ� LQL�

PHQJJXQDNDQ� GHVDLQ� NXDVL� HNVSHULPHQ� QRQHTXLYDOHQW�

FRQWURO�JURXS�GHVLJQ��GDODP�DUWLDQ�GHVDLQ� LQL�KDPSLU� VDPD�

GHQJDQ� SUHWHVW-SRVWWHVW� FRQWURO� JURXS� GHVLJQ�� KDQ\D� SDGD�

GHVDLQ� LQL� NHORPSRN� HNVSHULPHQ� GDQ� NHORPSRN� NRQWURO�

WLGDN�GLSLOLK�VHFDUD�UDQGRP��6XJL\RQR��������� 

3RSXODVL�GDODP�SHQHOLWLDQ�DGDODK�VHOXUXK�VLVZD�NHODV�,9�

6'1�1DQJD�%XOLN����.HFDPDWDQ�%XOLN�.DEXSDWHQ�/DPDQGDX�

\DQJ� EHUMXPODK� ���� RUDQJ�� 3HQHQWXDQ� VDPSHO�

PHQJJXQDNDQ� SXUSRVLYH� VDPSOLQJ� GDQ� PHQJDPELO� GXD�

NHODV�\DLWX� ,9$�VHEDJDL�NHODV�HNVSHULPHQ�GDQ� ,9'�VHEDJDL�

NHODV�NRQWURO� 

'DWD� GLNXPSXONDQ� GHQJDQ� WHNQLN� QRQ� WHV�� \DQJ�

GLODNXNDQ� GHQJDQ� PHQJDPDWL� VHFDUD� VLVWHPDWLV��

PHQ\HEDUNDQ� DQJNHW�� DWDX� PHQHOLWL� GDQ� PHPHULNVD�

GRNXPHQ-GRNXPHQ�� $QJNHW� GLEHULNDQ� NHSDGD� VHOXUXK�

UHVSRQGHQ��\DLWX�VLVZD�NHODV�HNVSHULPHQ�GDQ�NHODV�NRQWURO�

XQWXN� PHQJXPSXONDQ� GDWD� PHQJHQDL� PRWLYDVL� EHODMDU�

PDWHPDWLND� VLVZD�� 3HQ\HEDUDQ� DQJNHW� GLODNXNDQ� VHEHOXP�

GLEHULNDQ� WUHDWPHQW� GDQ� VHVXGDK� GLEHULNDQ� WUHDWPHQW��

'RNXPHQWDVL� GLJXQDNDQ� GDODP� PHPSHUROHK� GDWD� WHUWXOLV�

PHQJHQDL�JDPEDUDQ�XPXP�VHNRODK��VDUDQD�GDQ�SUDVDUDQD��

MXJD�GDWD�VLVZD�\DQJ�KHQGDN�GLWHOLWL� 

8ML� FRED� LQVWUXPHQ�GDODP�SHQHOLWLDQ� LQL�PHQJJXQDNDQ�

XML� YDOLGDVL� GDQ� XML� UHOLDELOLWDV�� 9DOLGLWDV� PHUXSDNDQ� VDODK�

VDWX� XNXUDQ� \DQJ� PHQXQMXNNDQ� WLQJNDW� NHYDOLGDQ� DWDX�

NHVXOLWDQ� GDUL� VHEXDK� LQVWUXPHQ�� 'LNDWDNDQ� YDOLG� DUWLQ\D�

LQVWUXPHQ� WHUVHEXW� GDSDW� PHQJXNXU� DSD� \DQJ� KHQGDN�

GLXNXU��6HEXDK�LQVWUXPHQ�\DQJ�YDOLG�DUWLQ\D�DODW�XNXU�\DQJ�

GLSDNDL� XQWXN� PHQGDSDWNDQ� GDWD� �PHQJXNXU�� LWX� DGDODK�

YDOLG� GDQ� VHEDOLNQ\D� LQVWUXPHQ� \DQJ� NXUDQJ� YDOLG� DUWLQ\D�

PHPLOLNL� YDOLGLWDV� \DQJ� UHQGDK�� 7LQJJL� UHQGDKQ\D� YDOLGLWDV�

LQVWUXPHQ�PHQXQMXNNDQ�VHMDXK�PDQD�GDWD�WHUNXPSXO�WLGDN�

PHQ\LPSDQJ� GDUL� JDPEDUDQ� WHQWDQJ� YDOLGLWDV� \DQJ�

GLPDNVXG� �$ULNXQWR�� ������� 8ML� YDOLGDVL� PHQJJXQDNDQ�

UXPXV�NRUHODVL�SURGXFW�PRPHQW�GDUL�3HDUVRQ� 

5HOLDELOLWDV� VDPD� DUWLQ\D� GHQJDQ� NRQVLVWHQVL� DWDX�

NHDMHJDQ�� 5HDELOLWDV� \DQJ� WLQJJL� SDGD� VXDWX� LQVWUXPHQ�

WHUMDGL� DSDELOD� LQVWUXPHQ� SHQJXPSXO� GDWD� \DQJ� GLEXDW�

PHPLOLNL� KDVLO� NRQVLVWHQVL� GDODP� PHQJXNXU� \DQJ� KHQGDN�

GLXNXU��5HOLDELOLWDV�GDSDW�PHPEXDW�VXDWX� LQVWUXPHQ�FXNXS�

GDSDW�GLSHUFD\D�XQWXN�GLJXQDNDQ�VHEDJDL�DODW�SHQJXPSXO�

GDWD��DWDX�GHQJDQ�NDWD� ODLQ� LQVWUXPHQ�\DQJ�UHOLDEHO�GDSDW�

PHQJKDVLONDQ� GDWD� \DQJ� GDSDW� GLSHUFD\D�� 6HWHODK�

PHQJHWDKXL�MXPODK�LWHP�\DQJ�YDOLG�GHQJDQ�PHQJJXQDNDQ�

XML� YDOLGLWDV� VHEHOXPQ\D�� PDND� VHODQMXWQ\D� XML� UHOLDELOLWDV�

LQVWUXPHQ�\DQJ�EHURULHQWDVL�EDKZD�DQJNHW�\DQJ�GLJXQDNDQ�

SDGD� SHQHOLWLDQ� LQL� GDSDW� GLJXQDNDQ� VHEDJDL� DODW�

SHQJXPSXO� GDWD�� $GDSXQ� XML� UHOLDELOLWDV� PHQJJXQDNDQ�

UXPXV� $OID� &URQEDFK� GHQJDQ� WDUDI� VLJQLILNDQVL� ��� ��������

7HNQLN� DQDOLVLV� GDWD� WHUGLUL� GDUL� XML� SUDV\DUDW� GDQ� XML�

KLSRWHVLV��8ML�SUDV\DUDW�DQDOLVLV�GDODP�SHQHOLWLDQ�LQL�\DLWX�XML�

QRUPDOLWDV� GDQ� XML� KRPRJHQLWDV� �8ML� )�� GHQJD� WDUDI�

VLJQLILNDQVL������������$GDSXQ�XML�KLSRWHVLV�\DQJ�GLJXQDNDQ�

DGDODK� LQGHSHQGHQW� W� WHVW� GHQJDQ� WDUDI� VLJQLILNDQVL� ���

������� 

 

 

 

��� +$6,/�'$1�3(0%$+$6$1 

����8ML�&RED�,QVWUXPHQ 

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� DQJNHW� PRWLYDVL� EHODMDU�

PDWHPDWLND� GDODP� SHQJDPELODQ� NHSXWXVDQ� GDUL� KLSRWHVLV�

\DQJ� GLDMXNDQ�� $QJNHW� \DQJ� WHODK� GLVXVXQ� GL� XML� FREDNDQ�

NHSDGD� EHEHUDSD� VLVZD� NHODV� ,9� 6'1� 1DQJD� %XOLN� ��

.HFDPDWDQ� %XOLN� .DEXSDWHQ� /DPDQGDX�� +DVLO� XML� YDOLGLWDV�

PHQXQMXNNDQ�EDKZD�WHUGDSDW����EXWLU�VRDO�\DQJ�YDOLG�GDUL�

\DQJ�VHEHOXPQ\D�EHUMXPODK�����.HPXGLDQ�VRDO�\DQJ�WHODK�

YDOLG� WHUVHEXW�GDSDW�GLJXQDNDQ�XQWXN�SUHWHVW� GDQ�SRVWWHVW�

SDGD�NHODV�HNVSHULPHQ�GDQ�MXJD�NHODV�NRQWURO��%HUGDVDUNDQ�

KDVLO� XML� YDOLGLWDV� GLSHUROHK� QLODL� $OSKD� &URQEDFK� DGDODK�

VHEHVDU� ������� 1LODL� UHOLDELOLWDV� WHUVHEXW� EHUDGD� SDGD�

NDWHJRUL� VDQJDW� WLQJJL�VHKLQJJD�GDSDW�GLVLPSXONDQ�EDKZD�

DQJNHW�PRWLYDVL�EHODMDU�UHOLDEHO� 

 

���� 3HODNVDQDDQ� 3HPEHODMDUDQ� 0DWHPDWLND� GL� .HODV�

(NVSHULPHQ�GDQ�.HODV�.RQWURO 

3HPEHODMDUDQ� GL� NHODV� HNVSHULPHQ� GHQJDQ�

PHQJJXQDNDQ� PHGLD� SHPEHODMDUDQ� .DKRRW� �*DPEDU� ����

*XUX� PHQJDMDUNDQ� PHQJHQDL� PDWHUL� SHFDKDQ� VHGHUKDQD��



 

�� -RXUQDO�RI�(QYLURQPHQW�DQG�0DQDJHPHQW����������-�� 

6HWHODK� VLVZD� VHOHVDL� PHPSHODMDUL� PDWHUL� SHFDKDQ�

VHGHUKDQD�� JXUX�PHPEHULNDQ� NXLV�PHODOXL� DSOLNDVL� NDKRRW�

XQWXN� GLNHUMDNDQ� VLVZD� VHFDUD� PDQGLUL�� 6HGDQJNDQ�

SHPEHODMDUDQ� GL� NHODV� NRQWURO� GLODNXNDQ� GHQJDQ�

PHQJJXQDNDQ� PHGLD� SRZHU� SRLQW� �*DPEDU� ���� *XUX�

PHPEHULNDQ� PDWHUL� SHFDKDQ� VHGHUKDQD�� 6HWHODK� VHOHVDL�

PHPSHODMDUL�PDWHUL�SHFDKDQ�VHGHUKDQD��JXUX�PHPEHULNDQ�

OHPEDUDQ�NXLV�XQWXN�GLNHUMDNDQ�VLVZD�VHFDUD�PDQGLUL� 

 

����0RWLYDVL�%HODMDU�0DWHPDWLND�.HODV�(NVSHULPHQ�GDQ�

.HODV�.RQWURO 

3UHWHVW� GLODNXNDQ� JXQD� PHQJHWDKXL� NRQGLVL� DZDO�

PRWLYDVL� EHODMDU� PDWHPDWLND� VLVZD� VHEHOXP� GLEHULNDQ�

SHUODNXDQ�NHSDGD�VDODK�VDWX�NHORPSRN�VHGDQJNDQ�SRVWWHVW�

GLODNXNDQ� DJDU� GDSDW� PHQJHWDKXL� VHMDXK� PDQD� PRWLYDVL�

EHODMDU� PDWHPDWLND� DNKLU� VLVZD� VHWHODK� NHODV� HNVSHULPHQ�

PHQGDSDW�SHUODNXDQ�GHQJDQ�PHQJJXQDNDQ�PHGLD�NDKRRW�

GDQ�NHODV�NRQWURO�PHQJJXQDNDQ�PHGLD�SRZHU�SRLQW� 

%HUGDVDUNDQ�DQJNHW�\DQJ�GLEHULNDQ�JXUX�NHSDGD�VLVZD�

VHEHOXP�GDQ�VHVXGDK�SHPEHULDQ�WUHDWPHQW��NHPXGLDQ�GDWD�

WHUVHEXW� GLDQDOLVLV�� 7DEHO� �� PHQ\DMLNDQ� SHUEDQGLQJDQ�

PRWLYDVL� EHODMDU� PDWHPDWLND� DQWDUD� NHODV� HNSHULPHQ� GDQ�

MXJD�NHODV�NRQWURO� 

%HUGDVDUNDQ� 7DEHO� �� UDWD-UDWD� SRVW� WHVW� NHODV�

HNVSHULPHQ� OHELK� WLQJJL� GLEDQGLQJNDQ� SUHWHVW� \DLWX�

�����!������VHWHODK�NHODV�HNVSHULPHQ�GLEHULNDQ� WUHDWPHQW��

5DWD-UDWD�SRVW�WHVW�NHODV�NRQWURO�OHELK�WLQJJL�GLEDQGLQJNDQ�

NHODV�SUHWHVW�\DLWX������!������� 

 

����8ML�3UDV\DUDW�$QDOLVLV 

6HEHOXP�SHQJXMLDQ� NRQGLVL� DZDO�PRWLYDVL� EHODMDU� NHODV�

HNVSHULPHQ� GDQ� NHODV� NRQWURO� MXJD� SHQJXMLDQ� KLSRWHVLV�

GLODNXNDQ��WHUOHELK�GDKXOX�GLODNXNDQ�XML�SUDV\DUDWDQ�DQDOLVLV�

DWDX�XML�DVXPVL��3HQJXMLDQ�SHUV\DUDWDQ�DQDOLVLV�GDWD�GDODP�

SHQHOLWLDQ� LQL�PHOLSXWL� XML� QRUPDOLWDV�GDQ�XML�KRPRJHQLWDV��

+DVLO�XML�SHUV\DUDWDQ�DQDOLVLV�OHELK�ODQMXW�GLMHODVNDQ�VHEDJDL�

EHULNXW� 

���8ML�1RUPDOLWDV 

8ML� QRUPDOLWDV� GDODP� SHQHOLWLDQ� GLJXQDNDQ� VHEDJDL�

SUDV\DUDW� SHQJXMLDQ� XML-W�� GDODP� SHQHOLWLDQ� LQL�� GDWD� KDUXV�

EHUGLVWULEXVL� QRUPDO�� $SDELOD� GDWD� WLGDN� EHUGLVWULEXVL�

QRUPDO��PDND�XML-W�WLGDN�GDSDW�GLODQMXWNDQ��6XDWX�GLVWULEXVL�

GLNDWDNDQ� QRUPDO� DSDELOD� WDUDI� VLJQLILNDQVLQ\D� !������

VHGDQJNDQ� DSDELOD� WDUDI� VLJQLILNDQVLQ\D� ������ PDND�

GLVWULEXVLQ\D� GLNDWDNDQ� WLGDN� QRUPDO�� 8QWXN� PHQJXML�

NHQRUPDODQ�GDWD�PHQJJXQDNDQ�6366�����'DODP�SHQHOLWLDQ�

GDWD�\DQJ�WHUNXPSXO�DGDODK�GDWD�SUHWHVW�NHODV�HNVSHULPHQ�

GDQ�NHODV�NRQWURO�VHUWD�GDWD�SRVWWHVW�NHODV�HNVSHULPHQ�GDQ�

NHODV� NRQWURO�� +DVLO� SHUKLWXQJDQ� XML� QRUPDOLWDV� GDWD�

GLVDMLNDQ�SDGD�7DEHO��� 

*DPEDU���.HODV�HNVSHULPHQ� 

�PHQJJXQDNDQ�PHGLD�.DKRRW� 

*DPEDU���.HODV�NRQWURO� 

�PHQJJXQDNDQ�PHGLD�SRZHU�SRLQW� 

.HODV 
-XPODK�
6LVZD 

3UHWHVW 3RVWWHVW 

0HDQ 0LQ 0D[ 0HDQ 0LQ 0D[ 

(NVSHULPHQ �� ����� �� ��� ����� �� ��� 

.RQWURO �� ����� �� ��� ����� �� ��� 

7DEHO���0RWLYDVL�EHODMDU�PDWHPDWLND�NHODV�HNVSHULPHQ�GDQ�NHODV�NRQWURO 

.HODV 
.ROPRJURY-6PLUQRYD 6KDSLUR-:LON 

.HSXWXVDQ 

6WDWLVWLF GI 6LJ� 6WDWLVWLF GI 6LJ� 

3UHWHVW�(NVSHULPHQ ���� �� ���� ���� �� ���� 1RUPDO 

3RVWWHVW�(NVSHULPHQ ���� �� ���� ���� �� ���� 1RUPDO 

3UHWHVW��.RQWURO ���� �� ���� ���� �� ���� 1RUPDO 

3RVWWHVW�.RQWURO ���� �� ���� ���� �� ���� 1RUPDO 

7DEHO���+DVLO�XML�QRUPDOLWDV�SUHWHVW�GDQ�SRVWWHVW 



 

�� ,��7��'��6LQDJD�HW�DO���3HQJDUXK�PHGLD�SHPEHODMDUDQ�.DKRRW�WHUKDGDS�PRWLYDVL�EHODMDU�VLVZD 

%HUGDVDUNDQ�7DEHO���GLNHWDKXL�EDKZD�GDWD�SUHWHVW�GDQ�

SRVWWHVW� NHODV� HNVSHULPHQ� GDQ� NHODV� NRQWURO� QLODL�

6LJQLILNDQVL� �VLJ��� 6KDSLUR-:LON� OHELK� EHVDU� GDUL� ����� �6LJ��

!������� 3DGD�SUHWHVW� NHODV� HNVSHULPHQ�QLODL� VLJQLILNDQVLQ\D�

DGDODK��������SRVWWHVW�NHODV�HNVSHULPHQ��������SDGD�SUHWHVW�

NHODV�NRQWURO�QLODL�VLJQLILNDQVLQ\D�������GDQ�QLODL�VLJQLILNDQVL�

SRVVWWHVW�NHODV�NRQWURO�DGDODK��������0DND�GDWD�SUHWHVW�GDQ�

SRVWWHVW� NHODV� HNVSHULPHQ� GDQ� NHODV� NRQWURO� EHUGLVWULEXVL�

QRUPDO� 

 

���8ML�+RPRJHQLWDV 

8ML� KRPRJHQLWDV� EHUWXMXDQ� XQWXN� PHQJHWDKXL� DSDNDK�

VDPSHO� SHQHOLWLDQ� PHPLOLNL� NRQGLVL� \DQJ� VDPD� DWDX�

KRPRJHQ�� 'DODP� SHQJXMLDQ� XML� KRPRJHQLWDV� GLEDQWX�

GHQJDQ� SURJUDP� 6366� ���� +DVLO� SHQJKLWXQJDQ� XML�

KRPRJHQLWDV�GDSDW�GLOLKDW�SDGD�7DEHO��� 

 

7DEHO���8ML�+RPRJHQLWDV� 

%HUGDVDUNDQ� SHQJXMLDQ� KRPRJHQLWDV� PHQJJXQDNDQ�

6366����GLNHWDKXL�EDKZD�QLODL�VLJQLILNDQVLQ\D�DGDODK��������

.DUHQD� QLODL� VLJQLILNDQVLQ\D� OHELK� GDUL� ����� \DNQL� �����!�

����� VHKLQJJD� GDWD� WHUVHEXW� GDSDW� GLNDWDNDQ� KRPRJHQ��

-DGL� NHGXD� NHODV� \DQJ� GLMDGLNDQ� VDPSHO� SHQHOLWLDQ� DGDODK�

NHODV�\DQJ�KRPRJHQ� 

 

����3HQJXMLDQ�+LSRWHVLV 

%HUGDVDUNDQ�XML�SHUV\DUDWDQ�DQDOLVLV�\DQJ�PHQXQMXNNDQ�

EDKZD� GDWD� EHUGLVWULEXVL� QRUPDO� GDQ� KRPRJHQ� VHKLQJJD�

SHQJXMLDQ� KLSRWHVLV� GDSDW� GLODNVDQDNDQ�� 3HQJXMLDQ�

KLSRWHVLV� GDSDW� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� W-WHVW�

NRPSDUDWLI� GXD� VDPSHO� LQGHSHQGHQW� XQWXN� PHQJHWDKXL�

SHQJDUXK� PHGLD� SHPEHODMDUDQ� NDKRRW� WHUKDGDS� PRWLYDVL�

EHODMDU� PDWHPDWLND� VLVZD� NHODV� ,9� 6'1� 1DQJD� %XOLN� ��

.HFDPDWDQ�%XOLN� .DEXSDWHQ� /DPDQGDX��8ML� KLSRWHVLV� \DQJ�

GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK� ,QGHSHQGHQW�VDPSOH�

W-WHVW�� 8ML� LQL� GLJXQDNDQ� XQWXN� PHQJDPELO� NHSXWXVDQ�

DSDNDK� KLSRWHVLV� SHQHOLWLDQ� GDSDW� GLWHULPD� DWDX� GLWRODN��

5XPXVDQ�VWDWLVWLN�KLSRWHVLV�WHUVHEXW�DGDODK� 

x� +LSRWHVLV 

+�� �� 7LGDN� DGD� SHQJDUXK� PHGLD� SHPEHODMDUDQ� NDKRRW�

WHUKDGDS� PRWLYDVL� EHODMDU� PDWHPDWLND� � � PDWHUL�

SHFDKDQ� VLVZD� NHODV� ,9� 6'1� 1DQJD� %XOLN� ��

.HFDPDWDQ�%XOLN�.DEXSDWHQ�/DPDQGDX 

+� � $GD� SHQJDUXK� PHGLD� SHPEHODMDUDQ� NDKRRW�

WHUKDGDS� PRWLYDVL� EHODMDU� PDWHPDWLND� PDWHUL�

SHFDKDQ� VLVZD� NHODV� ,9� 6'1� 1DQJD� %XOLN� ��

.HFDPDWDQ�%XOLN�.DEXSDWHQ�/DPDQGDX 

x� 0HQHQWXNDQ�7DUDI�6LJQLILNDQVL 

-LND�QLODL�VLJQLILNDQVL�DWDX�SUREDELOLWDV���/� ������PDND��

+��GLWHULPD�GDQ�+����GLWRODN 

-LND�QLODL�VLJQLILNDQVL�DWDX�SUREDELOLWDV���/� ������PDND��

+��GLWRODN�GDQ�+���GLWHULPD� 
 

+DVLO� ,QGHSHQGHQW� VDPSOH� W-WHVW�GLVDMLNDQ�SDGD�7DEHO����

%HUGDVDUNDQ� 7DEHO� �� GLNHWDKXL� EDKZD� QLODL� WKLWXQJ� VHEHVDU�

������ GHQJDQ� VLJQLILNDQVL� VHEHVDU� ������ 1LODL� VLJQLILNDQVL�

PHQXQMXNNDQ� ���������� VHKLQJJD�+�� GLWRODN��+DO� WHUVHEXW�

MXJD� GLGXNXQJ� ROHK� QLODL� PHDQ� NHODV� HNVSHULPHQ� VHEHVDU�

������ OHELK� EHVDU� GDULSDGD� QLODL� PHDQ� NHODV� NRQWURO� \DLWX�

VHEHVDU��������%HUGDVDUNDQ� WDEHO� LQGHSHQGHQW�VDPSOHV� WHVW�

GL� DWDV� GDSDW� GLVLPSXONDQ� EDKZD� DGD� SHQJDUXK� PHGLD�

SHPEHODMDUDQ� NDKRRW� WHUKDGDS� PRWLYDVL� EHODMDU�

PDWHPDWLND� VLVZD� NHODV� ,9� 6'1�1DQJD�%XOLN� ��.HFDPDWDQ�

%XOLN�.DEXSDWHQ�/DPDQGDX��6HSHUWL�\DQJ�GLVDPSDLNDQ�ROHK�

$UV\DG�GDODP�6UL��������\DQJ�PHQJXQJNDSNDQ�EDKZD�PH�

GLD� SHPEHODMDUDQ� GDODP� SURVHV� EHODMDU� PHQJDMDU� GDSDW�

PHQXPEXKNDQ� PRWLYDVL� GDQ� MXJD� PHUDQJVDQJ� NHJLDWDQ�

EHODMDU�GDQ�PHPEDZD�SHQJDUXK-SHQJDUXK�SVLNRORJLV�SDGD�

VLVZD� 

7HUGDSDW� EHEHUDSD� IDNWRU� \DQJ� GDSDW� PHPSHQJDUXKL�

PRWLYDVL� EHODMDU� VLVZD�� 6XSDUPDQ� ������� PHQ\HEXWNDQ�

VDODK� VDWX� IDNWRU� \DQJ� PHPSHQJDUXKL� PRWLYDVL� EHODMDU�

VLVZD� DGDODK� DGDQ\D� SHQ\HGLDDQ� VDUDQD� GDQ� SUDVDUDQD�

\DQJ� GDSDW� GLJXQDNDQ� GDODP�PHPEDQWX� NHJLDWDQ� SURVHV�

EHODMDU� PHQJDNDU�� GDODP� KDO� LQL� \DQJ� GLJXQDNDQ� XQWXN�

PHPEDQWX� PHQLQJNDWNDQ� PRWLYDVL� EHODMDU� VLVZD� DGDODK�

GHQJDQ�DGDQ\D�SHQJJXQDDQ�PHGLD�SHPEHODMDUDQ�.DKRRW��

&LUL-FLUL� VLVZD� \DQJ� WHUPRWLYDVL� VHODPD� PHQJJXQDNDQ�

PHGLD� SHPEHODMDUDQ� NDKRRW� WHUOLKDW� GDUL� UDWD-UDWD� QLODL�

/HYHQH�

6WDWLVWLF 
GI� GI� 6LJ� 

����� � �� ���� 

  

/HYHQH
V�7HVW�IRU�
(TXDOLW\�RI�
9DULDQFHV 

W-WHVW�IRU�(TXDOLW\�RI�0HDQV 

) 6LJ� W GI 
6LJ����-

WDLOHG� 
0HDQ�

'LIIHUHQFH 

6WG��(UURU�
'LIIHUHQFH 

����&RQILGHQFH�

,QWHUYDO�RI�WKH�
'LIIHUHQFH 

/RZHU 8SSHU 

0RWLYDVL�
%HODMDU�6LVZD 

(TXDO�
YDULDQFHV�
DVVXPHG 

����� ���� ����� �� ���� ������ ����� ���� ������ 

(TXDO�
YDULDQFHV�QRW�
DVVXPHG 

    ����� ������ ���� ������ ����� ���� ������ 

7DEHO���,QGHSHQGHQW�VDPSOH�WHVW 



 

�� -RXUQDO�RI�(QYLURQPHQW�DQG�0DQDJHPHQW����������-�� 

PRWLYDVLQ\D� OHELK� WLQJJL� GLEDQGLQJNDQ� VHEHOXP� GLEHULNDQ�

SHUODNXDQ� ������!�������� $GDQ\D� NHJLDWDQ� SHPEHODMDUDQ�

\DQJ� PHQDULN�� VXDVDQD� EHODMDU� \DQJ� Q\DPDQ� GDSDW�

PHPEXDW� VLVZD�GDSDW�EHODMDU�GHQJDQ�EDLN��+DO� LQL� VHQDGD�

GHQJDQ� \DQJ� GLNHPXNDNDQ� ROHK� 8QR� �������� EDKZD�

LQGLNDWRU� DGDQ\D� PRWLYDVL� EHODMDU� GLDQWDUDQ\D� DGDQ\D�

KDVUDW�GDQ�NHLQJLQDQ�XQWXN�EHUKDVLO�� DGDQ\D�SHQJKDUJDDQ�

GDODP�EHODMDU��DGDQ\D�NHJLDWDQ�\DQJ�PHQDULN�GDODP�SURVHV�

SHPEHODMDUDQ��VHUWD�PHPLOLNL�VXDVDQD�EHODMDU�\DQJ�Q\DPDQ�

VHKLQJJD�PHPXQJNLQNDQ� VHVHRUDQJ�GDSDW�EHODMDU�GHQJDQ�

EDLN� 

+DVLO� GDUL� SHQHOLWLDQ� LQL� MXJD� GLGXNXQJ� ROHK� EHEHUDSD�

KDVLO�SHQHOLWLDQ�WHUGDKXOX�\DQJ�UHOHYDQ�GLDQ\DUDQ\D�DGDODK�

3HUWDPD�� 6HWLDZDQ� GDQ� 6LKNDEXGGH� ������� \DQJ�

PHQ\DWDNDQ� EDKZD� GHQJDQ� PHQJJXQDNDQ� PHGLD�

SHPEHODMDUDQ�NDKRRW�PHPEXDW�SHUEHGDDQ�\DQJ�VLJQLILNDQ�

DQWDUD� NHODV� \DQJ� PHQJJXQDNDQ� PHGLD� SHPEHODMDUDQ�

NDKRRW� GLEDQGLQJNDQ� GHQJDQ� NHODV� \DQJ� PHQJJXQDNDQ�

PHGLD� NRQYHQVLRQDO�� � .HGXD�� ,UZDQ� HW� DO�� ������� MXJD�

PHQJXQJNDSNDQ� GDODP� SHQHOLWLDQQ\D� EDKZD� SHQJJXQDDQ�

PHGLD� SHPEHODMDUDQ� LQWHUDNWLI� NDKRRW� GDSDW�

PHQXPEXKNDQ� PLQDW� EHODMDU� VLVZD� GLNDUHQDNDQ� DGDQ\D�

LQRYDVL�� WDPSLODQ� \DQJ� PHQDULN� VHKLQJJD� PHPEXDW� VLVZD�

OHELK� VHPDQJDW� GDODP� EHODMDU� GDQ� SDGD� DNKLUQ\D� SUHVWDVL�

EHODMDUQ\D� SXQ� PHQLQJNDW�� .HPXGLDQ� GLNDWDNDQ� EDKZD�

PHGLD� SHPEHODMDUDQ� NDKRRW� GDSDW� GLMDGLNDQ� DOWHUQDWLI�

PHGLD� SHPEHODMDUDQ� NDUHQD� WHUEXNWL� VHFDUD� VLJQLILNDQ�

GDSDW�PHQLQJNDWNDQ�PLQDW�EHODMDU�VLVZD� 

.HWLJD��,]]DWL�GDQ�.XVZDQWR��������GDODP�SHQHOLWLDQQ\D�

PHQJXQJNDSNDQ�EDKZD�DGD�SHQJDUXK�\DQJ�VLJQLILNDQ�GDUL�

SHQJJXQDDQ� PHGLD� SHPEHODMDUDQ� NDKRRW� WHUKDGDS�

PRWLYDVL� EHODMDU� GDQ� NHPDQGLULDQ� VLVZD�� 'DODP�

SHQHOLWLDQQ\D� GLWHPXNDQ� EDKZD� VHEDJLDQ� EHVDU� VLVZD�

PHPLOLNL� PRWLYDVL� GDQ� NHPDQGLULDQ� EHODMDU� \DQJ� WLQJJL��

6HODQMXWQ\D�� NHHPSDW�� %DUXV� GDQ� 6RHGRZR� �������

PHQJXQJNDSNDQ�EDKZD�SHQJJXQDDQ�PHGLD�NDKRRW�GDODP�

SHPEHODMDUDQ� GDSDW� PHPEHULNDQ� PDQIDDW� NHSDGD� VLVZD�

GLPDQD�PHUHND�GDSDW� WHUEDQWX�GDODP�PHQJLQJDW� NHPEDOL�

PDWHUL� \DQJ� WHODK� GLEHULNDQ�� PHPEXDW� VLVZD� OHELK�

EHUVHPDQJDW�� PHUDVD� VHQDQJ�� WLGDN� PHUDVD� ERVDQ� GDQ�

GDSDW� EHUSDUWLVLSDVL� DNWLI� GDODP� PHQJHUMDNDQ� ODWLKDQ-

ODWLKDQ� PDWHUL� SHPEHODMDUDQ�� 6HODLQ� LWX� GHQJDQ� DGDQ\D�

PHGLD� NDKRRW� GDSDW� PHQXPEXKNDQ� PLQDW� GDQ� PRWLYDVL�

EHODMDU�VLVZD� 

.HOLPD�� 8WDPL� GDQ� +DPGXQ� ������� PHQJXQJNDSNDQ�

EDKZD� DGD� SHUEHGDDQ� \DQJ� VLJQLILNDQ� DQWDUD� PRWLYDVL�

EHODMDU� VLVZD� NHODV� HNVSHULPHQ� GDQ� NHODV� NRQWURO� VHWHODK�

GLEHULNDQ� SHUODNXDQ� �WUHDWPHQW��� 3HUEHGDDQ� WHUVHEXW�

GLWXQMXNNDQ� ROHK� UDWD-UDWD� SRVWWHVW� PRWLYDVL� EHODMDU� VLVZD�

NHODV�HNVSHULPHQ�VHEHVDU��������OHELK�WLQJJL�GDULSDGD�UDWD-

UDWD� SRVWWHVW�PRWLYDVL� EHODMDU� NHODV� NRQWURO� \DQJ�PHPLOLNL�

UDWD-UDWD� �������� 8WDPL� GDQ� +DPGXQ� MXJD� PHQ\DUDQNDQ�

DJDU� JXUX� GDSDW� OHELK�PHPDQIDDWNDQ� SHQJJXQDDQ�PHGLD�

SHPEHODMDUDQ�NDKRRW�JXQD�PHQLQJNDWNDQ�PRWLYDVL�EHODMDU�

VLVZD�� .HHQDP�� $OIDQV\XU� GDQ� 0DUL\DQL� ������� GDODP�

SHQHOLWLDQQ\D� PHQJXQJNDSNDQ� EDKZD� SHQWLQJQ\D�

NHWHSDWDQ� GDODP� SHPLOLKDQ� PHGLD� SHPEHODMDUDQ� GHQJDQ�

FDUD� PHPLOLK� PHGLD� \DQJ� WHSDW� JXQD� GHQJDQ�

PHPSHUWLPEDQJNDQ� NHEXWXKDQ� VLVZD� GDQ� PHPEHODMDUDQ��

6HODQMXWQ\D� GLNDWDNDQ� EDKZD� PHGLD� NDKRRW� PHUXSDNDQ�

VDODK� VDWX�PHGLD�EHUEDVLV� ,&7� \DQJ� WHSDW�GLJXQDNDQ�JXUX�

GL� NHODV� NDUHQD� NHPXGDKDQ� GDODP� SHQJJXQDDQQ\D� GDQ�

PHQMDGL�SODWIRUP�\DQJ�PHQGXNXQJ�NHJLDWDQ�SHPEHODMDUDQ�

MDUDN� MDXK� VHKLQJJD� GDSDW� PHQLQJNDWNDQ� PRWLYDVL� EHODMDU�

VLVZD� 

.HWXMXK�� 7\DV� HW� DO�� ������� PHQJXQJNDSNDQ� EDKZD�

GHQJDQ� PHQJJXQDNDQ� PHGLD� NDKRRW� GDSDW� PHQMDJD�

PRWLYDVL� EHUNHODQMXWDQ� EHODMDU� VLVZD�� VHKLQJJD� GDSDW�

WHUFLSWD� VXDVDQD� EHODMDU� \DQJ� OHELK� PHQDULN��

PHQ\HQDQJNDQ�� VHUWD� WLGDN� PHPERVDQNDQ�� 'HQJDQ�

PHQJJXQDNDQ� NDKRRW� GDSDW� PHQLQJNDWNDQ� PLQDW� GDQ�

PRWLYDVL� VLVZD� GDODP� EHODMDU�� MXJD� GDSDW� PHPXGDKNDQ�

PHUHND� GDSDP� PHPDKDPL� PDWHUL� \DQJ� GLEHULNDQ� ROHK�

JXUX� 

'HQJDQ�DGDQ\D�PHGLD�SHPEHODMDUDQ��VLVZD�GDSDW�OHELK�

WHUJHUDN� XQWXN� PHODNXNDQ� NHJLDWDQ� EHODMDU� PHQJDMDU��

PHQLQJNDWNDQ� KDVLO� EHODMDU� GDQ� PRWLYDVL� EHODMDU�� +DO� LQL�

VHSHQGDSDW�GHQJDQ�\DQJ�GLNHPXNDNDQ�ROHK�$UV\DG��������

PHQJHQDL� NHOHELKDQ� SHQJJXQDDQ� PHGLD� SHPEHODMDUDQ�

GDODP� SURVHV� SHPEHODMDUDQ� GLDQWDUDQ\D� DGDODK� PHPEXDW�

SHPEHODMDUDQ� OHELK� PHQDULN� EDJL� VLVZD� \DQJ� GDSDW�

PHPEDQWX�VLVZD�GDODP�PHQLQJNDWNDQ�PRWLYDVL�EHODMDUQ\D��

6HODLQ� LWX�� VLVZD� GDSDW� OHELK� PHPDKDPL� OHELK� EDLN�

PHQJHQDL�PDWHUL�SHODMDUDQ�DSDELOD�PHGLD�GLUDQFDQJ�VHFDUD�

NUHDWLI�GDQ� LQRYDWLI�� �'DU\DQWR��������PHQ\HEXWNDQ�EDKZD�

GHQJDQ� DGDQ\D� PHGLD� SHPEHODMDUDQ� GDSDW� PHPSHUMHODV�

SHVDQ� DJDU� WLGDN� WHUODOX� YHUEDOLVWLV�� PHQXPEXKNDQ�

NHFLQWDDQ� EHODMDU� GHQJDQ� PHPELDUNDQ� VLVZD� EHULQWHUDNVL�

VHFDUD� ODQJVXQJ� GHQJDQ� VXPEHU� EHODMDU�� VHUWD� PHQJDWDVL�

NHWHUEDWDVDQ�UXDQJ��ZDNWX��WHQDJD��GDQ�GD\D�LQGHUD� 
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%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� VHUWD� SHPEDKDVDQ� VHFDUD�

WHRUHWLV� GDQ� HPSLULV� EHUGDVDUNDQ� GDWD� KDVLO� SHQHOLWLDQ�

PHQJHQDL� SHQJDUXK� SHQJJXQDDQ� PHGLD� SHPEHODMDUDQ�

.DKRRW� WHUKDGDS� PRWLYDVL� EHODMDU� PDWHPDWLND� VLVZD� NHODV�

,9� 6'1� 1DQJD� %XOLN� �� .HFDPDWDQ� %XOLN� .DEXSDWHQ�

/DPDQGDX� WDKXQ� DMDUDQ� ����������� PDND� GDSDW� GLWDULN�

NHVLPSXODQ� EDKZD� PRWLYDVL� EHODMDU� PDWHPDWLND� VLVZD� GL�

NHODV� HNVSHULPHQ� VHWHODK� PHQJJXQDNDQ� PHGLD�

SHPEHODMDUDQ�.DKRRW�PHQJDODPL�SHQLQJNDWDQ�\DQJ�VDQJDW�

EDLN�GLEDQGLQJNDQ�GHQJDQ�NHODV�\DQJ�WLGDN�PHQJJXQDNDQ�

PHGLD�SHPEHODMDUDQ�.DKRRW��+DO�LQL�GDSDW�GLOLKDW�GDUL�QLODL�

UDWD-UDWD�GDWD�SUHWHVW�GDQ�SRVWWHVW��8QWXN�NHODV�HNVSHULPHQ�

\DQJ� PHQJJXQDNDQ� PHGLD� SHPEHODMDUDQ� .DKRRW� WHUMDGL�

NHQDLNDQ� PRWLYDVL� EHODMDU� GHQJDQ� UDWD-UDWD� SRVWWHVW� OHELK�

WLQJJL� GLEDQGLQJNDQ� SUHWHVW� \DLWX� �����!������ DWDX�

PHQJDODPL� NHQDLNDQ� VHEHVDU� �������� 6HGDQJNDQ� NHODV�

NRQWURO� \DQJ� WLGDN� PHQJJXQDNDQ� PHGLD� SHPEHODMDUDQ�

NDKRRW�PHQJDODPL� NHQDLNDQ� ������ GHQJDQ� SHUEDQGLQJDQ�

QLODL�UDWD-UDWD�SRVWWHVW�GDQ�SUHWHVW�DGDODK������!������ 



 

�� ,��7��'��6LQDJD�HW�DO���3HQJDUXK�PHGLD�SHPEHODMDUDQ�.DKRRW�WHUKDGDS�PRWLYDVL�EHODMDU�VLVZD 

%HUGDVDUNDQ� KDVLO� SHQJXMLDQ� KLSRWHVLV� GLGDSDW� KDVLO��

WKLWXQJ� VHEHVDU�������GHQJDQ�VLJQLILNDQVL� VHEHVDU�������1LODL�

VLJQLILNDQVL� PHQXQMXNNDQ� ���������� VHKLQJJD� +�� � GLWRODN�

GDQ� +�� GLWHULPD�� VHKLQJJD� GDSDW� GLVLPSXONDQ� EDKZD� DGD�

SHQJDUXK� \DQJ� VLJQLILNDQ� GDQ� SRVLWLI� GDUL� YDULDEHO� PHGLD�

SHPEHODMDUDQ� .DKRRW� WHUKDGDS� PRWLYDVL� EHODMDU�

PDWHPDWLND� VLVZD� NHODV� ,9� 6'1�1DQJD�%XOLN� ��.HFDPDWDQ�

%XOLN�.DEXSDWHQ�/DPDQGDX� 

0HGLD� SHPEHODMDUDQ� .DKRRW� ELVD� GLWHUDSNDQ� XQWXN�

SHPEHODMDUDQ� PDWHPDWLND� GL� VHNRODK� GDVDU�� 'HQJDQ�

PHQJJXQDNDQ� PHGLD� .DKRRW�� VLVZD� GDQ� MXJD� JXUX� DNDQ�

PHQGDSDW�SHQJDODPDQ� \DQJ�EDUX�GDODP�NHJLDWDQ�EHODMDU��

6HODLQ� LWX�� PHGLD� .DKRRW� GDSDW� PHQLQJNDWNDQ� PRWLYDVL�

EHODMDU� VLVZD� \DQJ� WHQWXQ\D� ELVD� EHUSHQJDUXK� NH� KDVLO�

EHODMDU�VLVZD� 
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$OIDQV\XU��$��DQG�0DUL\DQL��0���������6HQL�0HQJHOROD�'DWD��

3HQHUDSDQ�7ULDQJXODVL�7HNQLN��6XPEHU�'DQ�:DNWX�3DGD�

3HQHOLWLDQ� 3HQGLGLNDQ� 6RVLDO� +LVWRULV�� -XUQDO� .DMLDQ��

3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�3HQGLGLNDQ�6HMDUDK� ������

SS����-���� 

$ULNXQWR��6���������0HWRGH�3HQHOWLDQ� -DNDUWD��5LQHND�&LSWD� 

$UV\DG��$��������0HGLD�3HPEHODMDUDQ��-DNDUWD��5DMD�*UDILQGR�

3HUVDGD� 

$V\DU�� 5�� ������ .UHDWLI� 0HQJHPEDQJNDQ� 0HGLD�

3HPEHODMDUDQ��-DNDUWD��*3�3UHVV�� 

%DUXV�� ,�5�*�� DQG� 6RHGHZR�� 7��� ������ 3HQJJXQDDQ� 0HGLD�

.DKRRW�� GDODP� 3HPEHODMDUDQ� 6WUXNWXU� %DKDVD� ,QJJULV�

6WXGL� .DVXV�� 0DKDVLVZD� 6HNRODK� 9RNDVL²,QVWLWXW�

3HUWDQLDQ�%RJRU��,Q 6HPLQDU�1DVLRQDO�7HNQRORJL�7HUDSDQ�

%HUEDVLV�.HDULIDQ�/RNDO��������SS�����-����� 

'DU\DQWR�� ������ 0HGLD� 3HPEHODMDUDQ� 3HUDQDQQ\D� 6DQJDW�

3HQWLQJ� 'DODP� 0HQFDSDL� 7XMXDQ� 3HPEHODMDUDQ��

<RJ\DNDUWD��*DYD�0HGLD� 

)LWUL\DQL�� <��� )DX]L�� ,��� 	� 6DUL�� 0�� =�� ������ 0RWLYDVL� %HODMDU�

0DKDVLVZD�3DGD�3HPEHODMDUDQ�'DULQJ�6HODPD�3DQGHPL�

&RYLG-���� -XUQDO� .HSHQGLGLNDQ�� -XUQDO� +DVLO� 3HQHOLWLDQ�

GDQ� .DMLDQ� .HSXVWDNDDQ� GL� %LGDQJ� 3HQGLGLNDQ��

3HQJDMDUDQ�GDQ�3HPEHODMDUDQ�����������-���� 

+LNPDZDQ�� 7��� 	� 6DULQR�� $�� ������ 3HPEHODMDUDQ� %HUEDVLV�

0HGLD�3HPEHODMDUDQ�(GPRGR�7HUKDGDS�0RWLYDVL�%HODMDU�

6LVZD� 6HNRODK� 0HQHQJDK� .HMXUXDQ�� -XUQDO� 3HQGLGLNDQ�

0DQDMHPHQ�3HUNDQWRUDQ����������-��� 

,UZDQ�� ,��� /XWKIL�� =�� )�� DQG� :DOGL�� $��� ������ (IHNWLILWDV�

SHQJJXQDDQ� NDKRRW�� XQWXN�PHQLQJNDWNDQ� KDVLO� EHODMDU�

VLVZD� 3('$*2*,$��-XUQDO�3HQGLGLNDQ� ������SS���-���� 

,]]DWL�� 0�� 	� .XVZDQWR�� +�� ������ 3HQJDUXK� 0RGHO�

3HPEHODMDUDQ� %ODQGHG� /HDUQLQJ� EHUEDQWXDQ� .DKRRW�

WHUKDGDS� 0RWLYDVL� GDQ� .HPDQGLULDQ� 6LVZD�� KWWS���H-

MRXUQDO�KDP]DQZDGL�DF�LG�LQGH[�SKS�HGXPDWLF�LVVXH�

YLHZ����� 

-DXKDU�� 0XKDPPDG�� ������ ,PSOHPHQWDVL� 3DLNHP� GDQ�

%HKDYLRULVWLN� VDPSDL� .RQVWUXNWLYLVWLN�� -DNDUWD�� 3UHVWDVL�

3XVWDND�3XEOLVHU� 

/XNPDQ�� 6�� $�� ������ (IHNWLILWDV� 3HQHUDSDQ� $SOLNDVL� .DKRRW�

GDODP� 0HQJNRQGLVLNDQ� .HODV� 3DGD� 0DWD� 3HODNDUDQ�

3HQGLGLNDQ� $JDPD� ,VODP� GL� 603� 1� �� 3DJHQWDQ�

.DEXSDWHQ�%DQMDUQHJDUD��8QLYHUVLWDV�,VODP�,QGRQHVLD� 

0XVWDNLP�� ������ (IHNWLYLWDV� 3HPEHODMDUDQ� 'DULQJ�

0HQJJXQDNDQ�0HGLD�2QOLQH�6HODPD�3DQGHPL�&RYLG-���

3DGD� 0DWD� 3HODMDUDQ� 0DWHPDWLND�� $O� $VPD�� -RXUQDO� RI�

,VODPLF�(GXFDWLRQ����������-��� 

6DUGLPDQ�� ������ ,QWHUDNVL� GDQ� 0RWLYDVL� %HODMDU� 0HQJDMDU��

-DNDUWD��5DMDZDOL�3UHVV� 

6HWLDZDQ�� $�� 5�� ������ /HPEDU� .HJLDWDQ� /LWHUDVL� 6DLQWLILN�

XQWXN� 3HPEHODMDUDQ� -DUDN� -DXK� 7RSLN� 3HQ\DNLW�

&RURQDYLUXV� ����� �&29,'-����� -XUQDO� (GXNDWLI�� -XUQDO�

,OPX�3HQGLGLNDQ����������-��� 

6HWLDZDWL��+��'���6LKNDEXGHQ��6���	�$GL��(��3��������3HQJDUXK�

.DKRRW��7HUKDGDS�+DVLO�%HODMDU�6LVZD�.HODV�;,�GL�60$1�

�� %OLWDU� -XUQDO� .DMLDQ� 7HNQRORJL� 3HQGLGLNDQ� ������ ���-

���� 

6LUHJDU�� 1�� 5�� ������ 3HUVHSVL� 6LVZD� 3DGD� 3HODMDUDQ�

0DWHPDWLND�� 6WXGL� 3HQGDKXOXDQ� 3DGD� 6LVZD� � \DQJ�

0HQ\HQDQJL� *DPH�� 3URVLGLQJ� 7HPX� ,OPLDK� ;� ,NDWDQ�

3VLNRORJL�3HUNHPEDQJDQ�,QGRQHVLD�����-���� 

6XJL\RQR��������0HWRGH�3HQHOLWLDQ�3HQGLGLNDQ��SHQGHNDWDQ�

NXDQWLWDWLI��NXDOLWDWLI��GDQ�5	'���%DQGXQJ��$OIDEHWD� 

6XSDUPDQ� 6�� ������ *D\D� 0HQJDMDU� \DQJ� 0HQ\HQDQJNDQ�

6LVZD��<RJ\DNDUWD��3LQXV�%RRN�3XEOLVKHU� 

6UL��$��������0HGLD�3HPEHODMDUDQ� 6XUDNDUWD��837�816�3UHVV�

8QLYHUVLWDV�6HEHODV�0DUHW� 

7\DV�� '�1��� 1XUKDULQL�� $��� :XODQGDUL�� '�� DQG� ,VGDU\DQWL�� %���

������ 3HQLQJNDWDQ� .HPDPSXDQ� (FROLWHUDF\� 0HODOXL�

,QRYDVL� 0HGLD� 3HPEHODMDUDQ� %HUEDVLV� .DKRRW� *DPHV�

6XEWHPD� 3HPDQIDDWDQ� 6'$� +D\DWL� 'DQ� 1RQKD\DWL�

8QWXN�6LVZD�6'� -R\IXO�/HDUQLQJ�-RXUQDO� �������SS���-���� 

8QR�� +�� ������ 7HRUL� 0RWLYDVL� GDQ� 3HQJXNXUDQQ\D�� -DNDUWD���

37�%XPL�$NVDUD� 

8WDPL��$�.�=��DQG�+DPGXQ��'���������3HQJDUXK�3HQJJXQDDQ�

$SOLNDVL�.DKRRW�7HUKDGDS�0RWLYDVL�%HODMDU�%DKDVD�$UDE�

6LVZD�.HODV�;�0$1���.HEXPHQ� (GXODE��0DMDODK�,OPLDK�

/DERUDWRULXP�3HQGLGLNDQ� ������SS���-��� 


