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����/DWDU�%HODNDQJ 0DVDODK

6'0� \DQJ�PHPLOLNL� PXWX� WLQJJL PHQMDGL� SRQGDVL� XWDPD� EDJL� NHPDMXDQ�

EDQJVD� ,QGRQHVLD� GDODP� PHQJKDGDSL� WDQWDQJDQ� ]DPDQ�� 3HQGLGLNDQ� PHUXSDNDQ�

VXDWX� IDNWRU WHUSHQWLQJ� XQWXN� PHQLQJNDWNDQ� NXDOLWDV� 6'0�� GHQJDQ� PHPEHQWXN�

DVSHN� NHSULEDGLDQ� \DQJ� PHQFDNXS� QLODL�� SHQJHWDKXDQ�� GDQ� VLNDS�� (GXNDVL�

PHUXSDNDQ� DVSHN� SHQWLQJ� GDODP� PHZXMXGNDQ� SHNHUMD� \DQJ� EHUNRPSHWHQ� VHUWD�

PHPLOLNL� GD\D� VDLQJ�� 6HNRODK�� NKXVXVQ\D� 6HNRODK�0HQHQJDK� .HMXUXDQ� �60.���

PHPLOLNL�WXJDV�SHQWLQJ�XQWXN PHZXMXGNDQ�WXMXDQ HGXNDVL�QHJDUD� 60.�EHUWXMXDQ�

XQWXN� PHQJKDVLONDQ� OXOXVDQ� \DQJ� WHUDPSLO�� FDNDS�� GDQ� VLDS� NHUMD� GL� EHUEDJDL�

ELGDQJ��.XULNXOXP� 60.� GLUDQFDQJ� XQWXN�PHPEHNDOL� VLVZD� GHQJDQ� NRPSHWHQVL�

\DQJ�UHOHYDQ�GHQJDQ�GXQLD�LQGXVWUL�

6HNRODK� 0HQHQJDK� .HMXUXDQ WHUVHEDU� GL� VHOXUXK� SURYLQVL� GL� LQGRQHVLD�

VDODK�VDWXQ\D�DGDODK�60.�GL�SURYLQVL�VXPDWHUD�XWDUD��'L�SURYLQVL�VXPDWHUD�XWDUD�

NKXVXVQ\D�GL�NRWD�PHGDQ�WHUGDSDW�����6HNRODK�0HQHQJDK�.HMXUXDQ��60.��EDLN�

VZDVWD�PDXSXQ�QHJHUL��'DUL�����60.�GL�NRWD�PHGDQ�LWX��60.�1HJHUL���0HGDQ��

VHEDJDL� VDODK� VDWX� 60.� GL� .RWD� 0HGDQ�� EHUXSD\D� PHPHQXKL� WXMXDQ� WHUVHEXW�

PHODOXL� SHQHUDSDQ�.XULNXOXP�0HUGHND��.XULNXOXP� LQL�PHPEHULNDQ� IOHNVLELOLWDV�

GDODP� SHPEHODMDUDQ� GDQ� IRNXV� SDGD� SHQJHPEDQJDQ� NHWHUDPSLODQ� VLVZD� VHVXDL�

GHQJDQ�PLQDW�GDQ�EDNDWQ\D��6DODK�VDWX�SURJUDP�NHDKOLDQ�\DQJ�GLWDZDUNDQ�DGDODK�
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'HVDLQ�3HPRGHODQ� ,QIRUPDVL�%DQJXQDQ� �'3,%��� \DQJ�PHPSHODMDUL�SHUHQFDQDDQ��

SHODNVDQDDQ��GDQ�SHUEDLNDQ�EDQJXQDQ��

'DODP� .XULNXOXP� 0HUGHND�� PDWD� SHODMDUDQ� 'DVDU�'DVDU� '3,%� PHQMDGL�

SRQGDVL�SHQWLQJ�EDJL� VLVZD�SURJUDP�NHDKOLDQ� LQL��0DWD�SHODMDUDQ� LQL�PHPEHNDOL�

VLVZD� GHQJDQ� SHQJHWDKXDQ� GDQ� NHWHUDPSLODQ� GDVDU� GDODP� GHVDLQ� GDQ� LQIRUPDVL�

EDQJXQDQ�� WHUPDVXN� SHPDKDPDQ� WHQWDQJ� VWDWLND� EDQJXQDQ�� 6WDWLND� EDQJXQDQ�

\DQJ� VHEHOXPQ\D� GLNHQDO� VHEDJDL� PHNDQLND� WHNQLN�� PHUXSDNDQ� HOHPHQ� SHQWLQJ�

GDODP�PHPDKDPL�VWUXNWXU�EDQJXQDQ�GDQ�SHUKLWXQJDQQ\D�

+DVLO� SHQJDPDWDQ�PHQXQMXNNDQ� EDKZD� SURVHV� SHPEHODMDUDQ� \DQJ� KDQ\D�

WHUWXMX SDGD� JXUX� PHQMDGL� SHQ\HEDE� XWDPD� NHVXOLWDQ� VLVZD� GDODP� PHPDKDPL�

PDWHUL�� 6LWXDVL� LQL� PHQFLSWDNDQ� EHEHUDSD� PDVDODK GLDQWDUDQ\D�� NRPXQLNDVL� GL�

NHODV� PHQMDGL� VDWX� DUDK�� PLQDW� VLVZD� XQWXN� EHODMDU� VHFDUD�PDQGLUL� UHQGDK�� GDQ�

PHWRGH� SHQJDMDUDQ� \DQJ�PRQRWRQ��'DPSDNQ\D�� VLVZD�PHUDVD� MHQXK�� NHKLODQJDQ�

VHPDQJDW�� GDQ� WLGDN� SHUFD\D� GLUL� VDDW�PHQJHUMDNDQ� VRDO��*HMDOD� LQL� WHUOLKDW� GDUL�

NHFHQGHUXQJDQ�VLVZD�\DQJ�OHELK�PHQ\XNDL�GDQ�DNWLI�GDODP�VHVL�GLVNXVL�NHORPSRN�

GLEDQGLQJNDQ�SHPEHODMDUDQ�EHUODQJVXQJ�

'DUL� KDVLO� ZDZDQFDUD� GHQJDQ� JXUX� SHQJDMDU� VWDWLND� EDQJXQDQ� EHOLDX�

PHQJDWDNDQ VLVZD� FHQGHUXQJ� PHQGHQJDUNDQ� JXUX� VHEDJDL� VDWX� VDWXQ\D� VXPEHU�

VHKLQJJD�OHELK�FHQGHUXQJ�PHQJJXQDNDQ�PHWRGH�FHUDPDK GDQ�NXUDQJQ\D�NHDNWLIDQ�

VLVZD� GDODP� PHUHVSRQ� SHQ\DPSDLDQ� DWDX� IHHGEDFN PDWHUL SHPEHODMDUDQ� \DQJ�

GLVDPSDLNDQ JXUX� 6HODLQ� LWX� KDVLO� GDUL� ZDZDQFDUD� GHQJDQ� EHEHUDSD� VLVZD�

PHQJDWDNDQ� EDKZD� SHPEHODMDUDQ SHUKLWXQJDQ� VWDWLND� EDQJXQDQ� NXUDQJ�PHQDULN�
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GDQ VXOLW� NDUHQD� NDUDNWHULVWLN� SHPEHODMDUDQQ\D� \DQJ� GRPLQDQ� DNDQ� SHUKLWXQJDQ�

GDQ� QDODU� PDWHPDWLV \DQJ� WLQJJL� VHKLQJJD� GLEXWXKNDQ� NRQVHQWUDVL� \DQJ� HNVWUD

GDODP�PHPDKDPL�SHPEHODMDUDQ�HOHPHQ�VWDWLND�EDQJXQDQ� $NLEDWQ\D�KDVLO�EHODMDU�

VLVZD� SDGD� HOHPHQ VWDWLND� EDQJXQDQ� PDVLK NXUDQJ� PHPXDVNDQ� +DO� LQL� GDSDW�

GLOLKDW SDGD�WDEHO ��� QLODL�KDVLO�EHODMDU�VLVZD�VHEDJDL�EHULNXW��

7DEHO�����1LODL�+DVLO�%HODMDU�8ODQJDQ�+DULDQ�6WDWLND�%DQJXQDQ�6LVZD�.HODV�
; '3,% 60.�1HJHUL���0HGDQ�7DKXQ�$MDUDQ�����������

,QWHUYDO�.HODV )R )U���� .HWHUDQJDQ
������ � � 6DQJDW�.RPSHWHQ
����� � ���� .RPSHWHQ
����� �� ����� &XNXS .RPSHWHQ
��� � ����� 7LGDN�.RPSHWHQ
-XPODK �� ���

�6XPEHU��*XUX�3HQJDMDU�'3.����6WDWLND�%DQJXQDQ� 60.���0HGDQ�

.ULWHULD�.HWHUFDSDLDQ�7XMXDQ�3HPEHODMDUDQ��..73��\DQJ�WHODK�GLWHQWXNDQ

ROHK�VHNRODK�LDODK PLQLPDO�EHUDGD�SDGD�QLODL�����'DUL�GDWD�\DQJ�WHUOLKDW�SDGD�WDEHO�

SHUROHKDQ� QLODL� GL DWDV� GDSDW� GLOLKDW EDKZD� GDUL� �� RUDQJ� VLVZD� NHODV� ܺଶ

.RQVHQWUDVL�.HDKOLDQ�'HVDLQ�3HPRGHODQ�,QIRUPDVL�%DQJXQDQ� VHEDQ\DN����VLVZD�

���������WHODK�PHQFDSDL�QLODL�..73��VHGDQJNDQ�� VLVZD�ODLQQ\D����������EHOXP

PHQFDSDL� QLODL� ..73�� 6HKLQJJD� GDSDW� GLVLPSXONDQ KDVLO� EHODMDU� VLVZD� SDGD�

HOHPHQ�6WDWLND�%DQJXQDQ GL�60. 1HJHUL � 0HGDQ \DNQL��EHEHUDSD�VLVZD�PDVLK�

WLGDN�VHVXDL�GHQJDQ�V\DUDW�QLODL�NHOXOXVDQ�\DQJ�GLWHWDSNDQ�ROHK�VHNRODK VHKLQJJD�

SHUOX�GLWHOLWL�

0HQXUXW�6XVDQWR ��������KDVLO�EHODMDU�GDSDW�GLPDNQDL�VHEDJDL�SHUXEDKDQ�

SHUXEDKDQ� \DQJ� WHUMDGL� SDGD� GLUL� VLVZD�� EDLN� \DQJ� PHQ\DQJNXW� DVSHN� NRJQLWLI��

DIHNWLI�� PDXSXQ� SVLNRPRWRULN�� VHEDJDL� DNLEDW� GDUL� NHJLDWDQ� EHODMDU�� 6XVDQWR�
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PHQHNDQNDQ�EDKZD�KDVLO�EHODMDU�DGDODK�NHPDPSXDQ�\DQJ�GLSHUROHK�DQDN�VHWHODK�

PHODOXL� NHJLDWDQ� EHODMDU�� \DQJ� WHUEHQWXN� NDUHQD� DGDQ\D� LQWHUDNVL� DNWLI� GHQJDQ�

OLQJNXQJDQ� VHNLWDUQ\D�� VHKLQJJD� PHQJKDVLONDQ� SHUXEDKDQ� WLQJNDK� ODNX� \DQJ�

EHUVLIDW�PHQHWDS�� $GDSXQ�PHQXUXW� 6XGMDQD ������ PHQGHILQLVLNDQ� KDVLO� EHODMDU�

VHEDJDL� NHPDPSXDQ�NHPDPSXDQ� \DQJ� GLPLOLNL� VLVZD� VHWHODK� LD� PHQHULPD�

SHQJDODPDQ�EHODMDUQ\D��6XGMDQD�PHOLKDW�KDVLO�EHODMDU�VHEDJDL�VHEXDK�GDPSDN�GDUL�

SURVHV�SHQJDMDUDQ�� ,D�PHPEDJL�KDVLO�EHODMDU�PHQMDGL� WLJD�UDQDK�XWDPD��PHQJDFX�

SDGD� WDNVRQRPL� %ORRP��� UDQDK� NRJQLWLI� �SHPDKDPDQ� LQWHOHNWXDO��� UDQDK� DIHNWLI�

�VLNDS� GDQ� QLODL��� GDQ� UDQDK� SVLNRPRWRULN� �NHWHUDPSLODQ� ILVLN��� GL� PDQD� NHWLJD�

UDQDK� LQL� KDUXV� PXQFXO� VHEDJDL� EXNWL NHEHUKDVLODQ� SURVHV� SHQGLGLNDQ�

6HEDJDLPDQD�\DQJ�GLNHPXNDNDQ�3XUZDQWR ������ PHPDQGDQJ�KDVLO�EHODMDU�GDUL�

VXGXW� SDQGDQJ� HYDOXDVL�� +DVLO� EHODMDU� VHEDJDL� UHDOLVDVL� DWDX� SHPHNDUDQ� GDUL�

NHFDNDSDQ�NHFDNDSDQ� SRWHQVLDO� DWDX� NDSDVLWDV� \DQJ� GLPLOLNL� VHVHRUDQJ��

0HQXUXWQ\D�� SHQJXDVDDQ� KDVLO� EHODMDU� VHVHRUDQJ� GDSDW� GLOLKDW� GDUL� SHULODNXQ\D��

EDLN� SHULODNX� GDODP� EHQWXN� SHQJXDVDDQ� SHQJHWDKXDQ�� NHWHUDPSLODQ� EHUSLNLU��

PDXSXQ� NHWHUDPSLODQ� PRWRULN�� +DVLO� EHODMDU� DGDODK� �RXWSXW�� GDUL� VLVWHP�

SHPURVHVDQ�\DQJ�GLJXQDNDQ�XQWXN�PHQHQWXNDQ�VHEHUDSD�MDXK�WXMXDQ�LQVWUXNVLRQDO�

WHODK�WHUFDSDL�

%HUGDVDUNDQ� SHQMHODVDQ� GL� DWDV�� SHQJJXQDDQ� PRGHO� SHPEHODMDUDQ� DGDODK�

VROXVL� XQWXN� PDVDODK� \DQJ� WHODK� GLVHEXWNDQ�� 0RGHO� SHPEHODMDUDQ� NRRSHUDWLI�

DGDODK� VDODK� VDWX� PRGHO� SHPEHODMDUDQ� \DQJ� WHUVHGLD�� 3DUD� SDNDU� SHQGLGLNDQ

PHQ\DUDQNDQ� SHQJJXQDDQ� PRGHO� SHPEHODMDUDQ� NRRSHUDWLI� VHODPD� SURVHV�

SHPEHODMDUDQ� 0HQXUXW� 6KRLPLQ� �������� 3HPEHODMDUDQ� NRRSHUDWLI� VHEDJDL� VXDWX�
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UDQJNDLDQ�NHJLDWDQ�EHODMDU�\DQJ�GLODNXNDQ�ROHK�VLVZD�GDODP�NHORPSRN�NHORPSRN�

WHUWHQWX� XQWXN�PHQFDSDL� WXMXDQ� SHPEHODMDUDQ� \DQJ� WHODK� GLUXPXVNDQ�� &LUL� NKDV�

GHILQLVL� 6KRLPLQ� PHQHNDQNDQ� SDGD� DVSHN� �3HHU� 7XWRULQJ�� �WXWRU� VHED\D��� ,D�

PHQ\DWDNDQ� EDKZD� GDODP� SHPEHODMDUDQ� NRRSHUDWLI�� VLVZD� GHQJDQ� NHPDPSXDQ�

OHELK� WLQJJL� PHPLOLNL� WDQJJXQJ� MDZDE� XQWXN� PHPEDQWX� WHPDQQ\D� \DQJ�

PHQJDODPL� NHVXOLWDQ�� VHKLQJJD� VHOXUXK� DQJJRWD NHORPSRN� GDSDW� PHPDKDPL�

PDWHUL�VHFDUD�PHUDWD� 5XVPDQ��������PHQJHPXNDNDQ�EDKZD� PHQ\DWDNDQ�EDKZD�

SHPEHODMDUDQ�NRRSHUDWLI SHPEHODMDUDQ�NRRSHUDWLI�EXNDQ�VHNDGDU�EHODMDU�NHORPSRN�

ELDVD��PHODLQNDQ�VXDWX�EHQWXN�SHPEHODMDUDQ�\DQJ�WHUVWUXNWXU�VHFDUD�VLVWHPDWLV��'L�

GDODPQ\D�� VLVZD� EHODMDU� GDQ� EHNHUMD� GDODP�NHORPSRN�NHORPSRN�NHFLO� �ELDVDQ\D�

����RUDQJ��\DQJ�EHUVLIDW�KHWHURJHQ��EHUDJDP�NHPDPSXDQ���(VHQVL�GDUL�PRGHO�LQL�

DGDODK� DGDQ\D� NHWHUJDQWXQJDQ� SRVLWLI�� GL� PDQD� NHEHUKDVLODQ� NHORPSRN� VDQJDW�

EHUJDQWXQJ� SDGD� NRQWULEXVL� VHWLDS� DQJJRWD�� VHKLQJJD� WHUFLSWD� VXDVDQD� VDOLQJ�

PHPEDQWX�XQWXN�PHQJXDVDL�PDWHUL�SHODMDUDQ�

6DODK� VDWX� GDUL� EHEHUDSD� WLSH�WLSH� PRGHO� SHPEHODMDUDQ� NRRSHUDWLI� \DQJ�

PDPSX� PHQLQJNDWNDQ� KDVLO� EHODMDU� VLVZD GDQ� PHQJDWDVL� NHVXOLWDQ� EHODMDU�

NKXVXVQ\D� SDGD� HOHPHQ� VWDWLND� EDQJXQDQ� LDODK GHQJDQ� PHQJJXQDNDQ� PRGHO�

SHPEHODMDUDQ� NRRSHUDWLI� WLSH� 7KLQN� 7DON� :ULWH �77:��� 0RGHO� 3HPEHODMDUDQ�

.RRSHUDWLI�WLSH�7KLQN�7DON�:ULWH �77:��LQL�PHPEHULNDQ�SHOXDQJ�WHUKDGDS VLVZD�

DJDU� VDOLQJ� EHUEDJL� LGH�LGH� DWDX� PDVXNDQ� GDQ� PHPEHULNDQ� MDZDEDQ� \DQJ� WHSDW�

SDGD� VXDWX� SHPHFDKDQ� PDVDODK� DWDX� VRDO� \DQJ� GLEHULNDQ�� 0DND�� PRGHO�

3HPEHODMDUDQ�.RRSHUDWLI�WLSH�7KLQN�7DON�:ULWH �77:� LQL�PHPEHULNDQ�GRURQJDQ�

NHSDGD�VLVZD�XQWXN�DNWLI�GDQ�PHQLQJNDWNDQ�VHPDQJDW�NHUMDVDPD�VLVZD�
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6HMDODQ�GHQJDQ�XUDLDQ�GL�DWDV� 6KRLPLQ��������PHQGHILQLVLNDQ�7KLQN�7DON�

:ULWH �77:��VHEDJDL�PRGHO�SHPEHODMDUDQ�\DQJ�PHPIDVLOLWDVL�SHPDKDPDQ�VLVZD�

PHODOXL�DOXU�VLVWHPDWLV��GLPXODL�GDUL�EHUSLNLU�PDQGLUL��7KLQN���EHUWXNDU�LGH�GDODP�

GLVNXVL� NHORPSRN� �7DON��� GDQ� GLDNKLUL� GHQJDQ� PHQXDQJNDQ� KDVLO� SHPLNLUDQ� NH�

GDODP� EHQWXN� WXOLVDQ� �:ULWH��� 0HQXUXW� +XGD �������� 77:� DGDODK� VWUDWHJL�

SHPEHODMDUDQ�\DQJ�GLUDQFDQJ�XQWXN�PHODWLK�NHPDPSXDQ�NRPXQLNDVL�GDQ�PHQXOLV��

GL� PDQD� NRQVWUXNVL� SHQJHWDKXDQ� VLVZD� GLEDQJXQ�PHODOXL� UHIOHNVL� LQGLYLGX� \DQJ�

NHPXGLDQ� GLXML� PHODOXL� GLDORJ� VRVLDO� VHEHOXP� GLIRUPXODVLNDQ� PHQMDGL� FDWDWDQ�

WHUWXOLV� 6HODMXWQ\D�PHQXUXW �$ELGLQ�	�0HJD������� PRGHO�SHPEHODMDUDQ�7KLQN��

7DON��:ULWH DGDODK� PRGHO� SHPEHODMDUDQ� \DQJ� GLDZDOL� GHQJDQ� EHUSLNLU� PHODOXL�

PDWHUL� EDFDDQ� �PHQGHQJDUNDQ�� PHQJNULWLVL�� GDQ�PHQJKDVLONDQ� VROXVL� DOWHUQDWLI���

+DVLO�EDFDDQ�GLNRPXQLNDVLNDQ�PHODOXL�SUHVHQWDVL��GLVNXVL��GDQ�NHPXGLDQ�ODSRUDQ�

KDVLO�SUHVHQWDVL�

%HUGDVDUNDQ� EHEHUDSD� SHQGDSDW� DKOL� GL� DWDV�� GDSDW� GLVLPSXONDQ� EDKZD�

PRGHO� SHPEHODMDUDQ� 7KLQN� 7DON� :ULWH �77:�� DGDODK PRGHO� SHPEHODMDUDQ�

NRRSHUDWLI� \DQJ� GLPXODL� GDUL� DOXU� EHUSLNLU� �WKLQN�� PHODOXL� NHJLDWDQ� PHPEDFD��

EHUELFDUD��WDON��PHODOXL�NHJLDWDQ�GLVNXVL��EHUWXNDU�SHQGDSDW�GDQ�SUHVHQWDVL��VHUWD�

PHQXOLV� �ZULWH�� PHODOXL� SHQXOLVDQ� KDVLO� GLVNXVL�� 0HODOXL� PRGHO� NRRSHUDWLI� WLSH�

7KLQN�7DON�:ULWH �77:���GLKDUDSNDQ� VLVZD� WHUPRWLYDVL�XQWXN�EHODMDU� OHELK�DNWLI�

GDQ�WHUODWLK�EHUSLNLU�NULWLV�GDODP�PHQLQJNDWNDQ�KDVLO�EHODMDU�

%HUGDVDUNDQ�GDUL SHQMHODVDQ�GL�DWDV PRGHO�SHPEHODMDUDQ�7KLQN�7DON�:ULWH

�77:� VXGDK� GLLPSOHPHQWDVLNDQ� GDQ� WHUEXNWL�PHPLOLNL� SHQJDUXK� WHUKDGDS� KDVLO�
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EHODMDU� VLVZD�� 'DSDW� GLOLKDW� GDUL� SHQHOLWLDQ� \DQJ� GLWXOLV� ROHK� �2QL� 	� 5DKPDWLD��

����� GDODP�MXUQDOQ\D ³3HQJDUXK�0RGHO�3HPEHODMDUDQ�7KLQN�7DON�:ULWH��77:��

7HUKDGDS� +DVLO� %HODMDU�0DWHPDWLND� 6LVZD� .HODV� ;� 60$�1HJHUL� � 3DVDUZDMR´�

GDODP� SHQHOLWLDQQ\D� PHQJHQDL� SHQJDUXK� PRGHO� SHPEHODMDUDQ� 7KLQN� 7DON� :ULWH

�77:��GDODP�SURVHV�SHPEHODMDUDQ�GLNHWDKXL�EHUGDVDUNDQ�SHUKLWXQJDQ�XML�W��+DVLO�

SHQHOLWLDQ�LQL�GLGDSDWNDQݐ�௛௜௧௨௡௚  �������GDQݐ�௧௔௕௘௟  �����PDNDݐ�௛௜௧௨௡௚ � ௧௔௕௘௟ݐ  �

������������SDGD�WDUDI�VLJQLILNDQ�������%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�WHUVHEXW�GDSDW�

GLVLPSXONDQ� DGD SHQJDUXK� \DQJ� VLJQLILNDQ GDUL�PRGHO� SHPEHODMDUDQ�7KLQN�7DON�

:ULWH��77:��EHUSHQJDUXK�WHUKDGDS�KDVLO�EHODMDU�PDWHPDWLND�VLVZD�NHODV�;�60$�

1HJHUL ��3DVDUZDMR�

6HODLQ� LWX�� SHQHOLWLDQ� \DQJ� ODLQ� MXJD� GLWXOLV� ROHK� 'DPD\DQWL�� 6�� �������

)HEUXDUL� �� GDODP� MXUQDOQ\D� \DQJ� EHUMXGXO� ³3HQJDUXK� 0RGHO� 3HPEHODMDUDQ�

.RRSHUDWLI� 7KLQN� 7DON�:ULWH �77:� 7HUKDGDS� +DVLO� %HODMDU�0DWHPDWLND� 6LVZD�

.HODV ;, ³3HQJXMLDQ� KLSRWHVLV� SDGD� SHQHOLWLDQ� LQL� GHQJDQ� PHQJJXQDNDQ� XML�

LQGHSHQGHQW VDPSHO�W�WHVW��%HUGDVDUNDQ�KDVLO�XML�KLSRWHVLV�GLSHUROHK�QLODLݐ�K݅݃݊ݑݐ

VHEHVDU�������GDQ݈ܾ݁ܽݐݐ� VHEHVDU����������\DQJ�EHUDUWLݐ�௛௜௧௨௡௚ ௧௔௕௘௟ݐ�! VHKLQJJD�

଴ܪ GLWRODN� GDQ� ଵܪ GLWHULPD� 0DND� GDSDW� GLVLPSXONDQ� DGD� SHQJDUXK� PRGHO�

SHPEHODMDUDQ� WLSH� 7KLQN� 7DON� :ULWH �77:� WHUKDGDS� KDVLO� EHODMDU� PDWHPDWLND�

VLVZD NHODV�;,�

'DODP� SHQHOLWLDQ� \DQJ� VXGDK� DGD�� SHQHUDSDQ� PRGHO� SHPEHODMDUDQ�

NRRSHUDWLI� WLSH�7KLQN�7DON�:ULWH �77:� EHUKDVLO WHODK�GDSDW�PHQLQJNDWNDQ�KDVLO�

EHODMDU�� VHSHUWL�\DQJ�GLWXOLV�ROHK�+XWDJDRO��3��GNN�� ������ GDODP� MXUQDOQ\D� \DQJ�
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EHUMXGXO� ³3HQHUDSDQ� 0RGHO� 3HPEHODMDUDQ� .RRSHUDWLI� 7LSH� 7KLQN� 7DON� :ULWH

�77:��XQWXN�0HQLQJNDWNDQ�+DVLO�%HODMDU�6WDWLND�GDQ�7HJDQJDQ�%DQJXQDQ�6LVZD�

.HODV�;�3URJUDP�.HDKOLDQ�7HNQLN�*DPEDU�%DQJXQDQ�GL�60.�1HJHUL���0HGDQ´��

+DVLO�EHODMDU�\DQJ�GLPDNVXG�DGDODK�PDWHUL�PHQJDQDOLVLV�	�PHQJKLWXQJ�NRQVWUXNVL�

EDORN�VHGHUKDQD��3DGD�VLNOXV�,�GHQJDQ�QLODL�UDWD� UDWD�������PHQLQJNDW�SDGD�VLNOXV�

,,� GHQJDQ� QLODL� UDWD�UDWD� ������ DWDX� PHQLQJNDW� VHEHVDU� ����� GHQJDQ� NHWXQWDVDQ�

NODVLNDO������SDGD�VLNOXV�,,�

+DVLO� SHQHOLWLDQ� \DQJ� UHOHYDQ� MXJD� GLWXOLV� ROHK� +DGULPXV� 'LQQXODK GDQ�

<XZRQR ������ GDODP� MXUQDOQ\D� ³3HQHUDSDQ 0RGHO� 7KLQN� 7DON� :ULWH �77:��

XQWXN� 0HQLQJNDWNDQ� +DVLO� %HODMDU� 0DWHPDWLND´�� 'DODP� SHQHOLWLDQQ\D KDVLO�

EHODMDU�SDGD�PDWHUL�3/'9 GL�603�3*5,�,,�/DZDQJ�NHODV�9,,,��3DGD�SHODNVDQDDQ�

VLNOXV�,�SHUVHQWDVH�NHWXQWDVDQ�EHODMDU�VLVZD�VHEHVDU ����VLVZD�KLQJJD�SDGD�VLNOXV�

,,�PHQLQJNDW�PHQMDGL���� GDUL�WRWDO�VHOXUXK�VLVZD����DWDX�OHELK�

��� ,GHQWLILNDVL�0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�PDVDODK�\DQJ�WHODK�GLXUDLNDQ�GL�DWDV��PDND \DQJ�

PHQMDGL PDVDODK \DQJ�LQJLQ�GLWHOLWL�GDSDW�GLLGHQWLILNDVLNDQ�VHEDJDL�EHULNXW�

D� +DVLO� EHODMDU 6WDWLND� %DQJXQDQ VLVZD� NHODV� ; '3,%� 60.� 1HJHUL� �� 0HGDQ

VHPHVWHU� JDQMLO� WDKXQ� DMDUDQ� ���������� FHQGHUXQJ� UHQGDK GDQ EHOXP� �����

VLVZD�PHQFDSDL�NULWHULD�NHWXQWDVDQ�PLQLPXP�

E� 3HQGHNDWDQ� \DQJ� GLODNXNDQ� ROHK� JXUX�PDVLK� FHQGHUXQJ� FHUDPDK \DQJ� SURVHV�

EHODMDU� PHQJDMDU� GL� NHODV� OHELK� GRPLQDQ� NHSDGD JXUX� VHKLQJJD� NHJLDWDQ�

SHPEHODMDUDQ�PDVLK�VDWX�DUDK�



�

F� *XUX�EHOXP�PHQJJXQDNDQ�PRGHO�SHPEHODMDUDQ�7KLQN�7DON�:ULWH SDGD�HOHPHQ

6WDWLND� %DQJXQDQ� VLVZD� NHODV� ; NRQVHQWUDVL� NHDKOLDQ� 'HVDLQ� 3HPRGHODQ�

,QIRUPDVL�%DQJXQDQ 60.�1HJHUL�� 0HGDQ�

��� %DWDVDQ�0DVDODK

%HUGDVDUNDQ� LGHQWLILNDVL� PDVDODK�� GDQ� PHPSHUWLPEDQJNDQ� NHWHUEDWDVDQ�

ZDNWX�VHUWD�OXDVQ\D�FDNXSDQ�PDVDODK��PDND�PDVDODK�\DQJ�GLWHOLWL�GLEDWDVL�VHEDJDL�

EHULNXW�

D� 6XEMHN� SHQHOLWLDQ� LQL� DGDODK� VLVZD� NHODV� ; .RQVHQWUDVL .HDKOLDQ� 'HVDLQ�

3HPRGHODQ� ,QIRUPDVL %DQJXQDQ�60.�1HJHUL � 0HGDQ VHPHVWHU JHQDS WDKXQ�

DMDUDQ ����������

E� +DVLO� \DQJ� GLWHOLWL� DGDODK� KDVLO� EHODMDU� VLVZD� NHODV� ; .RQVHQWUDVL .HDKOLDQ

'HVDLQ� 3HPRGHODQ� ,QIRUPDVL� %DQJXQDQ� 60.� 1HJHUL � 0HGDQ VHPHVWHU

VHPHVWHU�JHQDS�WDKXQ�DMDUDQ�����������

F� 3DGD� PDWD� SHODMDUDQ� 'DVDU�'DVDU� '3,%� GHQJDQ HOHPHQ� \DQJ� GLWHOLWL� DGDODK�

6WDWLND� %DQJXQDQ GHQJDQ� FDSDLDQ� SHPEHODMDUDQ� NHVHLPEDQJDQ� JD\D GHQJDQ�

FDNXSDQ�PDWHUL� ����NRQVHS�GDVDU�WXPSXDQ������JD\D�UHDNVL�SDGD�WXPSXDQ������

PHQJKLWXQJ� GDQ� PHQJJDPEDUNDQ� JD\D� QRUPDO�� ���� JD\D� OLQWDQJ�� ���� JD\D�

PRPHQ������KXEXQJDQ�DQWDUD�EHEDQ��JD\D�OLQWDQJ�GDQ�PRPHQ�

G� 0RGHO� 3HPEHODMDUDQ� \DQJ� GLJXQDNDQ� DGDODK�0RGHO� 3HPEHODMDUDQ� 7KLQN�7DON�

:ULWH �77:��

H� +DVLO�EHODMDU \DQJ�DNDQ�GLWLQMDX LDODK UDQDK�NRJQLWLI��SHQJHWDKXDQ��



��

��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ�EDWDVDQ�PDVDODK�\DQJ� WHODK�GLMHODVNDQ� GL� DWDV��PDND� UXPXVDQ�

PDVDODK�GDODP�SHQHOLWLDQ�LQL�DGDODK�DSDNDK SHQHUDSDQ�PRGHO SHPEHODMDUDQ�7KLQN�

7DON�:ULWH GDSDW�PHQLQJNDWNDQ�KDVLO�EHODMDU�VLVZD�SDGD�HOHPHQ�6WDWLND�%DQJXQDQ

VLVZD�NHODV�ܺ NRQVHQWUDVL�NHDKOLDQ�'HVDLQ�3HPRGHODQ�,QIRUPDVL�%DQJXQDQ�60.�

1HJHUL � 0HGDQ VHPHVWHU VHPHVWHU�JHQDS�WDKXQ�DMDUDQ���������� "�

��� 7XMXDQ�3HQHOLWLDQ

%HUGDVDUNDQ� UXPXVDQ� PDVDODK� \DQJ� WHODK� GLXUDLNDQ� GL� DWDV�� PDND� WXMXDQ�

SHQHOLWLDQ� LQL� DGDODK� XQWXN� PHQJHWDKXL� SHQLQJNDWDQ� KDVLO� EHODMDU 6WDWLND�

%DQJXQDQ�PHODOXL�SHQHUDSDQ�0RGHO�3HPEHODMDUDQ�7KLQN�7DON�:ULWH �77:� SDGD�

HOHPHQ 6WDWLND %DQJXQDQ VLVZD�NHODV ;�.RQVHQWUDVL .HDKOLDQ 'HVDLQ�3HPRGHODQ�

,QIRUPDVL� %DQJXQDQ� 60.� 1HJHUL� � 0HGDQ� VHPHVWHU� JHQDS WDKXQ� DMDUDQ�

����������

��� 0DQIDDW�3HQHOLWLDQ

6HWHODK� WXMXDQ� SHQHOLWLDQ� GL� DWDV� WHUZXMXG�� GLKDUDSNDQ� KDVLO� SHQHOLWLDQ� LQL�

PHPEHULNDQ�PDQIDDW�VHEDJDL�EHULNXW �

D� 0DQIDDW�7HRULWLV

3HQHOLWLDQ� LQL� GLKDUDSNDQ� ELVD� PHPEDQWX� PHQLQJNDWNDQ� NXDOLWDV�

SHQGLGLNDQ� GDQ� PHPEHULNDQ� SHPDKDPDQ� OHELK� GDODP� PHQJHQDL� PHWRGH�

SHPEHODMDUDQ� \DQJ� WHUNDLW� GHQJDQ� KDVLO� EHODMDU� PDWD� SHODMDUDQ� VWDWLND�



��

EDQJXQDQ� GHQJDQ� PHQJJXQDNDQ� PRGHO� SHPEHODMDUDQ� 7KLQN� 7DON� :ULWH

�77:��

E� 0DQIDDW�3UDNWLV

�� %DJL�.HSDOD�6HNRODK

3HQHOLWLDQ� LQL� GLKDUDSNDQ� GDSDW� PHQMDGL� DFXDQ� GDQ� EDKDQ�

SHUWLPEDQJDQ� EDJL� NHSDOD� VHNRODK� GDODP� PHPLOLK� PRGHO� SHPEHODMDUDQ�

7KLQN�7DON�:ULWH �77:��VHEDJDL�XSD\D�PHQLQJNDWNDQ�NXDOLWDV�SHQGLGLNDQ�

GL�VHNRODK�

�� %DJL *XUX

0HQMDGL PDVXNDQ� EDJL� JXUX� GDODP� PHPLOLK� PRGHO� SHPEHODMDUDQ��

\DLWX� PRGHO� SHPEHODMDUDQ� 7KLQN� 7DON� :ULWH �77:�� \DQJ� WHSDW� XQWXN�

PHQLQJNDWNDQ�KDVLO�EHODMDU�VLVZD�VHUWD�SURIHVLRQDOLVPH�JXUX�GDODP�SURVHV�

EHODMDU�PHQJDMDU�SDGD�HOHPHQ�VWDWLND�EDQJXQDQ�

�� %DJL�3HQHOLWL 6HODQMXWQ\D

6HEDJDL� EHNDO� LOPX SHQJHWDKXDQ� GDQ� UXMXNDQ GDODP� PHODNXNDQ�

SHQHOLWLDQ GHQJDQ� PHQHUDSNDQ� PRGHO� SHPEHODMDUDQ� 7KLQN� 7DON� :ULWH�

�77:� SDGD�HOHPHQ�VWDWLND�EDQJXQDQ�SDGD�PDVD�\DQJ�DNDQ�GDWDQJ�


