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-DWL� GLUL� VXDWX� EDQJVD� DNDQ VHODOX� GLKDGDSNDQ� SDGD� GLQDPLND�

SHUNHPEDQJDQ� JOREDO�� 3HUNHPEDQJDQ� JOREDO� DEDG� ��� WHODK� GHPLNLDQ� NRPSOHNV�� GL�

VDPSLQJ� EDQ\DN� NHPXGDKDQ� GDODP� PHQJDNVHV� VHJDODQ\D� QDPXQ� MXJD� WHUGDSDW�

WDQWDQJDQ�\DQJ�MDXK�OHELK�EHVDU��6XDWX�EDQJVD�DNDQ�HNVLV�GDQ�PDMX�PDQDNDOD�PDPSX�

PHQMDZDE�WDQWDQJDQ�JOREDO�GHQJDQ�EDLN��'LVLQL��NDWD�NXQFLQ\D�DGDODK�SHQGLGLNDQ�\DQJ�

EDLN�� 3HQGLGLNDQ� \DQJ� EDLN� GHQJDQ�PHPSHUVLDSNDQ� VXPEHU� GD\D�PDQXVLD� WHUGLGLN��

GHQJDQ�NRPSHWHQVL�\DQJ�GLDQGDONDQ�PHQJDQJNDW�GHUDMDW�GD\D�VDLQJ�EDQJVD�PHQMDGL�

EDQJVD�\DQJ�PDMX�GDQ�NRPSHWLWLI��5XVWLQL��������

+DO� LQL�PHQJKDUXVNDQ DGDQ\D� VXPEHU� GD\D�PDQXVLD� \DQJ� XQJJXO�� GDQ�

VXPEHU� GD\D� \DQJ� XQJJXO� GDSDW� WHUZXMXG� GHQJDQ� DGDQ\D� SHQGLGLNDQ� \DQJ�

XQJJXO�1DWD�� ������� 8QWXN� PHQFDSDL� KDO� WHUVHEXW�� PDND� SHQGLGLNDQ� KDUXV� DGDSWLI�

GDODP� SHUXEDKDQ� ]DPDQ�� 3HQGLGLNDQ� PHUXSDNDQ� VXDWX� SURVHV� \DQJ� PHQFDNXS� WLJD�

GLPHQVL�� LQGLYLGX�� PDV\DUDNDW� DWDX� NRPXQLWDV� QDVLRQDO� GDUL� LQGLYLGX� WHUVHEXW�� GDQ�

VHOXUXK�NDQGXQJDQ�UHDOLWDV��EDLN�PDWHULDO�PDXSXQ�VSLULWXDO�\DQJ�PHPDLQNDQ�SHUDQDQ�

GDODP�PHQHQWXNDQ�VLIDW��QDVLE��EHQWXN�PDQXVLD�PDXSXQ�PDV\DUDNDW��1XUNKROLV���������

0DND�GDUL�LWX��JXUX�MXJD�EHUSHUDQ�XQWXN�GDODP�PHQJKDVLONDQ�SHQGLGLNDQ�\DQJ�EDLN�GL�

GDODP�SHPEHODMDUDQ�

3HPEHODMDUDQ� GLDUWLNDQ� VHEDJDL� VHEXDK� XSD\D� GDODP� PHQJRUJDQLVDVL�

OLQJNXQJDQ� XQWXN� PHQFLSWDNDQ� NRQGLVL� EHODMDU� EDJL� SHVHUWD� GLGLN�� .HJLDWDQ�

SHPEHODMDUDQ�PHOLSXWL� XQVXU�XQVXU� PDQXVLDZL�� PDWHULDO� IDVLOLWDV�� SHUOHQJNDSDQ� GDQ�

SURVHGXU�\DQJ�VDOLQJ�PHPSHQJDUXKL�XQWXN�PHQFDSDL�SHPEHODMDUDQ��8QVXU�PDQXVLD�LWX�

PHOLSXWL� SHVHUWD� GLGLN�� JXUX�� GDQ� WHQDJD� ODLQQ\D� VHKLQJJD� SHPEHODMDUDQ� GLDUWLNDQ�

SURVHV�NRPXQLNDVL�GXD�DUDK��0HQJDMDU�GLODNXNDQ�ROHK�SLKDN�JXUX�VHEDJDL�SHQGLGLN��

VHGDQJ�EHODMDU�GLODNXNDQ�ROHK�SHVHUWD�GLGLN�5DPD\XOLV�������
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JXUX�VHEDJDL�SLKDN�\DQJ�WHUOLEDW�ODQJVXQJ�GDQ�EHUKDGDSDQ�GHQJDQ�SHVHUWD�GLGLN�GDODP�

SURVHV� SHPEHODMDUDQ� PHPLOLNL� NHGXGXNDQ� \DQJ� VDQJDW� VWUDWHJLV�� NDUHQD� GLWDQJDQ�

JXUXODK�NHEHUKDVLODQ�SHQFDSDLDQ� WXMXDQ�SHPEHODMDUDQ��2OHK�NDUHQDQ\D�� VDQJDW� ORJLV�

DSDELOD� WHUGDSDW�EHUEDJDL�SHUV\DUDWDQ�\DQJ�PHOHNDW�SDGD�GLULQ\D��VHEDJDLPDQD�\DQJ�

GLLQJLQNDQ�ROHK�SDUD�DKOL�SHQGLGLNDQ�$KPDG�7DIVLU��������

+DO LQL�VHEDJDL�WXQWXWDQ�NDUHQD�JXUX�PHUXSDNDQ�VXWUDGDUD��DNWRU��PDQDJHU��

GDQ� VHNDOLJXV� PHUDQJNDS� VHEDJDL� SHQLODL� MXJD� GDQ� PHUXSDNDQ� ILJXU� \DQJ� VHFDUD�

ODQJVXQJ�EHUKXEXQJDQ�GHQJDQ�SHVHUWD�GLGLN�\DQJ�PHQMDGL�VDODKVDWX�IDNWRU�SHQGXNXQJ�

NHEHUKDVLODQ�GDODP�SHPEHODMDUDQ��)DNWRU�ODLQ�\DQJ�PHQGXNXQJ�DGDODK�IDNWRU�SHVHUWD�

GLGLN��IDNWRU�VDUDQD�GDQ�SUDVDUDQD�GDQ�IDNWRU�OLQJNXQJDQ�

%HUGDVDUNDQ�VWXGL�SHQGDKXOXDQ�\DQJ�GL�ODNXNDQ�GL�07V�1HJHUL���%DQGXQJ��

JXUX�GDODP�SHPEHODMDUDQ�$NLGDK�$NKODN�PDVLK�PHQJJXQDNDQ�PHWRGH�NRQYHQVLRQDO�

\DLWX�FHUDPDK��WDQ\D�MDZDE��GLVNXVL�GDQ�VLPXODVL��'HQJDQ�PHWRGH�\DQJ�PDVLK�XPXP�

PHQMDGLNDQ�SHVHUWD�GLGLN�NXUDQJ�WHUWDULN�SDGD�PDWD�SHODMDUDQ�GDQ�KDO�LQL�\DQJ�PHPEXDW�

QLODL�SHVHUWD�GLGLN�UHQGDK��2OHK�NDUHQD�LWX�GLSHUOXNDQ�DGDQ\D�LQRYDVL�GDODP�NHJLDWDQ�

SHPEHODMDUDQ�WHUVHEXW�GHQJDQ�PHQJJXQDNDQ�PHWRGH�\DQJ�OHELK�EHUYDULDVL�

0HQXUXW�JXUX�DNLGDK�DNKODN�GL�07V�1HJHUL���%DQGXQJ��WHUGDSDW����NHODV�

SHVHUWD�GLGLN�NHODV�9,,,��3UHVWDVL�EHODMDU�VLVZD�EHUEHGD�EHGD��DGD�\DQJ�WLQJJL�GDQ�DGD�

\DQJ�UHQGDK��+DO�LQL�MXJD�GLSHQJDUXKL�ROHK�GLDGDNDQQ\D�SURJUDP�NHODV�XQJJXODQ��GL�

PDQD�DGD�VDWX�NHODV�\DQJ�LVLQ\D�DGDODK�SHVHUWD�GLGLN�\DQJ�VHEHOXPQ\D�PHQGDSDWNDQ�

UDQJNLQJ� �� VDPSDL� ��� 0HQXUXWQ\D�� KDO� LQL� VDQJDW� EHUSHQJDUXK� SDGD� SUHVWDVL� VLVZD�

GLNDUHQDNDQ�DGDQ\D�SHUEHGDDQ�GDODP�PHQ\HUDS�SHQ\DPSDLDQ�JXUX�

%HOLDX�MXJD�PHQMHODVNDQ�EDKZD�SUHVWDVL�GDUL�PDWD�SHODMDUDQ�$NLGDK�$NKODN�

GDSDW� GLOLKDW� GDUL� EHEHUDSD� DVSHN�� GLDQWDUDQ\D� DGDODK� SHQDPSLODQ�� SHUNDWDDQ� GDQ�

SHUEXDWDQ��'DQ�IHQRPHQD�\DQJ�WHUMDGL�GL�07V�1HJHUL���%DQGXQJ�EDQ\DN�SHVHUWD�GLGLN�

\DQJ� EHUSHQDPSLODQ� WLGDN� VRSDQ�� EHUSDNDLDQ� WLGDN� UDSL�� UDPEXW� GLFDW�� JRQGURQJ��

PHPEDZD�DODW�NRPXQLNDVL��KDQGSKRQH��NH�VHNRODK��VDPSDL�DGD�SHVHUWD�GLGLN�ODNL�ODNL�

PHPDNDL�DNVHVRULV�JHODQJ��7LGDN�KDQ\D�LWX��WDN�VHGLNLW�SHVHUWD�GLGLN�\DQJ�VXGDK�WDN�

DVLQJ�GHQJDQ�NDWD�NDWD�NDVDU�\DQJ�VHKDUXVQ\D�WLGDN�DGD�GL�NDODQJDQ�SHODMDU��.HPXGLDQ�
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MXJD�SHVHUWD�GLGLN�\DQJ�SDFDUDQ�GDQ�PHQDPSLONDQQ\D�GL�PHGLD�VRVLDO�GDQ�JXUX�MXJD�

PHQGDSDWL�DGDQ\D�SHVHUWD�GLGLN�\DQJ�PHUXSDNDQ�SHURNRN�GDQ�PHODNXNDQQ\D�VDDW�SDGD�

MDP� SHODMDUDQ� GL� ZDUXQJ� GHNDW� VHNRODK�� %HEHUDSD� SHODQJJDUDQ� SHUDWXUDQ� LQL�PDVLK�

VHULQJ�WHUMDGL�PHVNLSXQ�SLKDN�VHNRODK�WHODK�PHQJDWXUQ\D�GL�GDODP�WDWD�WHUWLE��+DO�LQL�

PHQMDGL� FDWDWDQ� SHQWLQJ� XQWXN� JXUX� GDODP� PHPSHUKDWLNDQ� SUHVWDVL� EHODMDU� VLVZD�

NKXVXVQ\D�SDGD�PDWD�SHODMDUDQ�$NLGDK�$NKODN�

0HURVRWQ\D� QLODL� DNKODN� SHVHUWD� GLGLN� DNKLU�DNKLU� LQL� VDQJDW�

PHPSULKDWLNDQ�� DGD� \DQJ� NXUDQJ� WHSDW� GDODP� SURVHV� SHPEHODMDUDQ� \DQJ� GLODNXNDQ�

GXQLD� SHQGLGLNDQ� VHKLQJJD� WXMXDQ� SHQGLGLNDQ� \DQJ� VHODPD� LQL� PHQMDGL� WDUJHW��

SHQGLGLNDQ�PDVLK�EHOXP�WHUFDSDL��.HEHUKDVLODQ�GDUL�PDWD�SHODMDUDQ�3$,�WLGDN�WHUOHSDV�

GDUL� SURVHV� SHPEHODMDUDQQ\D�� %DQ\DN� NRPSRQHQ� \DQJ� PHPSHQJDUXKL� NXDOLWDV�

SHPEHODMDUDQ� GL� GDODP� NHODV�� VDODK� VDWXQ\D� DGDODK� PRGHO�� 0RGHO� SHPEHODMDUDQ�

PHUXSDNDQ� ODQJNDK�ODQJNDK� DWDX� GHVDLQ� VLVWHPDWLV� \DQJ� GLSDNDL VHEDJDL� SHGRPDQ�

XQWXN� PHQFDSDL� WXMXDQ� SHPEHODMDUDQ� GLGDODPQ\D� WHUGDSDW� VWUDWHJL�� WHNQLN�� PHWRGH��

EDKDQ� PHGLD�GDQ�DODW�SHQLODLDQ�SHPEHODMDUDQ��$IDQGL�HW�DO���������

*HQFDUQ\D� SHPEHULWDDQ� PHGLD� PDVD� GDQ� OHPEDJD� NHPDV\DUDNDWDQ� WHQWDQJ�

OHPDKQ\D� PXWX� SHQGLGLNDQ� NLWD� GHZDVD� LQL� NKXVXVQ\D� SHQGLGLNDQ� GL� OLQJNXQJDQ�

VHNRODK�� VHFDUD� NXDOLWDWLI� GDSDW� GLGXJD� GLVHEDENDQ� ROHK�PHWRGH� SHPEHODMDUDQ� \DQJ�

VHODPD� LQL� GLJXQDNDQ�� \DQJ� WLGDN� ELVD�PHQMDGLNDQ� SHQJHWDKXDQ� \DQJ� DGD� SDGD� GLUL�

SHVHUWD�GLGLN��PHQMDGL�QLODL��3HPEHODMDUDQ�\DQJ�GLODNXNDQ�GHQJDQ�GDVDU�WDUJHW�RULHQWHG��

DVDO� WDUJHW� PDWHUL� WHUVDPSDLNDQ� NHSDGD� SHVHUWD� GLGLN�� +DO� LQL� DNDQ� PHQJDNLEDWNDQ�

EDQ\DN� SHVHUWD� GLGLN�PHQJHWDKXL� QLODL�QLODL� DJDPD�� WHWDSL� SHULODNXQ\D� WLGDN� UHOHYDQ�

GHQJDQ�QLOD�QLODL�DMDUDQ�DJDPD��3HQJDUXK�QHJDWLI�GDUL�OLQJNXQJDQ�VHNLWDU�DWDX�SHQJDUXK�

GDUL�DUXV�JOREDOLVDVL�GDQ�NHPDMXDQ�WHNQRORJL�WHUXV�PHODQGD�JHQHUDVL�PXGD�

0DND� GDUL� LWX�� GDODP�PHQDQJNDO� SHQJDUXK�SHQJDUXK� QHJDWLI� WHUVHEXW�PXWODN�

GLSHUOXNDQ�NHUMD� VDPD�GDQ�SDUWLVLSDVL�GDUL� VHPXD�SLKDN��EDLN� VHNRODK��NHOXDUJD�GDQ�

PDV\DUDNDW�� 6XSD\D� SHPEHODMDUDQ� \DQJ� GLODNVDQDNDQ� GDSDW� PHQFDSDL� WXMXDQ�

SHPEHODMDUDQ� \DQJ� GLKDUDSNDQ�� PDND� JXUX� VHEDJDL� SHODNVDQD� SURVHV� SHPEHODMDUDQ�

GDSDW�PHQHQWXNDQ�EHUEDJDL�PDFDP�VWUDWHJL�GDQ�SHQGHNDWDQ��PDFDP�PHWRGH�GDQ�WHNQLN�
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PDQD�\DQJ�EDLN�GDQ� WHSDW�GLJXQDNDQ��GDQ�GLSDQGDQJ�HIHNWLI�GDODP�PHQFDSDL�WXMXDQ�

SHPEHODMDUDQ�

0RGHO� SHPEHODMDUDQ� GDSDW� GLGHILQLVLNDQ� VHEDJDL� NHUDQJND� NRQVHSWXDO� \DQJ�

PHOXNLVNDQ�SURVHGXU�VLVWHPDWLV�GDODP�PHQJRUJDQLVDVLNDQ�SHQJDODPDQ�EHODMDU�XQWXN�

PHQFDSDL�WXMXDQ�EHODMDU��6XSULMRQR���������'DODP�PRGHO�SHPEHODMDUDQ�WHUGDSDW�VXDWX�

VLQWDNV� DWDX� ODQJNDK�ODQJNDK� \DQJ� VLVWHPDWLV� GDQ� XUXW� WHUWHQWX� �6X\RQR��+DUL\DQWR��

������� 3DGD� GDVDUQ\D� PRGHO� SHPEHODMDUDQ� PHUXSDNDQ� ELQJNDL� SHPEHODMDUDQ� \DQJ�

WHUJDPEDU�GDUL�DZDO�VDPSDL�DNKLU��'DUL�EHUDJDP�PRGHO�SHPEHODMDUDQ��VDODK�VDWXQ\D�

DGDODK�PRGHO� SHPEHODMDUDQ� FRRSHUDWLYH� OHDUQLQJ� WLSH� 6WXGHQW� 7HDPV� $FKLHYHPHQW�

'LYLVLRQV��67$'��

6HODLQ� PRGHO� SHPEHODMDUDQ�� NRPSRQHQ� \DQJ� PHPSHQJDUXKL� NXDOLWDV�

SHPEHODMDUDQ�GL�GDODP�NHODV� DGDODK�PHWRGH�SHPEHODMDUDQ��0HWRGH�\DQJ� WLGDN� WHSDW�

DNDQ�PHPEXDW�VLVZD�MHQXK�GDQ�SDVLI�GDODP�SHPEHODMDUDQ��KDO�LQL�DNDQ�EHUSHQJDUXK�

WHUKDGDS� SUHVWDVL� GDQ� DNKODT� VLVZD�� 6HEDJDLPDQD� 6XZHNHQ� �6XZHNHQ�� �����

PHQJDWDNDQ�EDKZD�SHPEHODMDUDQ�\DQJ�PRQRWRQ�DNDQ�PHQJXUDQJL�PLQDW�EHODMDU�GDQ�

DNDQ� EHUSHQJDUXK� SDGD� WLQJNDW� NHWXQWDVDQ� VLVZD� GDODP� PHQJXDVDL� PDWHUL� \DQJ�

GLSHODMDUL�

3UDVZRWR������� PHQJHPXNDNDQ�EDKZD�PHWRGH�DGDODK�NXQFL�GDQ�FDUD�XQWXN�

PHODNXNDQ�SHNHUMDDQ���7DIVLU������� PHQJHPXNDNDQ�EDKZD�³PHWRGH�DGDODK�FDUD�\DQJ�

SDOLQJ� WHSDW�GDQ�FHSDW�GDODP�PHODNXNDQ�VHVXDWX´��'DODP�GXQLD�SHQGLGLNDQ��PHWRGH�

KDUXV� VHODOX� GLQDPLV� VHVXDL� GHQJDQ� GLQDPLND� GDQ� SHUNHPEDQJDQ� DEDG� PDQXVLD��

%HUGDVDUNDQ� SHPDSDUDQ� GL� DWDV�� NHGXGXNDQ� PHWRGH� VDQJDW� SHQWLQJ� GDODP� SURVHV�

SHPEHODMDUDQ�� WLGDN� WHUNHFXDOL� SDGD�PDWD� SHODMDUDQ� 3$,�� 7DQSD�PHWRGH� \DQJ� WHSDW��

PDWHUL� SHODMDUDQ� WLGDN� GDSDW� GLVDPSDLNDQ� VHFDUD� HIHNWLI� GDQ� HILVLHQ� GDODP� NHJLDWDQ�

EHODMDU�PHQJDMDU��6HEDJDLPDQD�$OOƗK�EHUILUPDQ�GDODP�4XUCƗQ�6XUDWDO�0ƗCLGDK>�@�����

Ϝ˵͉Ϡ˴ό˴ϟ ٕ˶ϪϠ˶ϴ˶Βγ˴ ϲ˶ϓ ˸΍ϭ˵ΪϬ˶ ԻΟ˴ϭ˴ ˴Δ˴Ϡϴγ˶Ϯ˴ϟِԼ Ϫ˶ϴِ˴ϟ˶· ˸΍ ԸϮ˵ϐ˴ΘΑِԼϭ˴ ˴Ϫ͉ϠϟԼ ˸΍Ϯ˵Ϙ͉ΗԼ ˸΍Ϯ˵Ϩϣ˴΍ ˴˯ Ϧ˴ϳά͉˶ϟԼ ΎϬ͊˴ϳ˴΄Ը Ի˴ϳ� ϥ˴ϮΤ˵Ϡ˶ϔ˵ِΗ Ϣِ˼˾�

³+DL�RUDQJ�RUDQJ�\DQJ�EHULPDQ��EHUWDNZDODK�NHSDGD�$OODK�GDQ�FDULODK�MDODQ�\DQJ�

PHQGHNDWNDQ� GLUL� NHSDGD�1\D�� GDQ� EHUMLKDGODK� SDGD� MDODQ�1\D�� VXSD\D� NDPX�

PHQGDSDW�NHEHUXQWXQJDQ�´ �46��DO�0ƗCLGDK��������
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$GDSXQ�LPSOLNDVL�D\DW�WHUVHEXW�DGDODK�EDKZD�GDODP�SHPEHODMDUDQ�GLEXWXKNDQ�

DGDQ\D� PHWRGH� \DQJ� WHSDW� JXQD� PHQJKDQWDUNDQ� WHUFDSDLQ\D� WXMXDQ� \DQJ� WHODK�

GLWHWDSNDQ��0DWHUL�\DQJ�EHQDU�GDQ�EDLN��WDQSD�PHQJJXQDNDQ�PHWRGH�\DQJ�EDLN�PDND�

DNDQ� PHQMDGLNDQ� NHEXUXNDQ� PDWHUL� WHUVHEXW�� .HEDLNDQ� PDWHUL� KDUXV� GLWRSDQJ� ROHK�

NHEDLNDQ�PHWRGH�MXJD�0XMLE�	�0XG]DNNLU���������'DODP�KDO�LQL��PHQHQWXNDQ�PHWRGH�

\DQJ�WHSDW�PHQMDGL�IDNWRU�SHQWLQJ�GL�GDODP�SHPEHODMDUDQ�

6HEDJDLPDQD� GDODP� 3HUPHQGLNQDV� 1R�� ��� WDKXQ� ����� $NLGDK� $NKODN�

PHUXSDNDQ� EDJLDQ� GDUL� UXDQJ� OLQJNXS� 3$,�� 'DODP� KDO� LQL� JXUX� KDUXV� PHPSXQ\DL�

VWUDWHJL� SHPEHODMDUDQ� \DQJ� HIHNWLI�� WHUXWDPD� GDODP� KDO� PHWRGH� GDQ� PRGHO�

SHPEHODMDUDQ�� 6DODK� VDWX� XSD\D� XQWXN� PHQFDSDL� NHHIHNWLIDQ� SURVHV� SHPEHODMDUDQ�

DGDODK�GHQJDQ�PHQJJXQDNDQ�PHWRGH�\DQJ�WHSDW��0HWRGH�\DQJ�HIHNWLI�DGDODK�PHWRGH�

\DQJ� EHUYDULDVL� XQWXN� PHQFDSDL� WXMXDQ� SHPEHODMDUDQ� �0XO\DVD�� ������� 0XMLE� GDQ�

0XG]DNLU�PHQJHPXNDNDQ� EDKZD� DJDU� SURVHV� GDQ� KDVLO� SHPEHODMDUDQ� OHELK� EHUGD\D�

JXQD� GDQ� EHUKDVLO� VHUWD� PHQLPEXONDQ� NHVDGDUDQ� VLVZD� XQWXN� PHQJDPDONDQ� DMDUDQ�

,VOƗP� PDND� VHKDUXVQ\D� PHQJJXQDNDQ� PHWRGH� SHQGLGLNDQ� ,VOƗP� \DQJ� GLGDVDUNDQ�

NHSDGD�QLODL�QLODL�\DQJ�DGD�GDODP�$OTXUDQ��0XMLE�	�0XG]DNNLU��������

6\DKLGLQ�PHQJXQJNDSNDQ�EDKZD�MLND�GLNDML�OHELK�PHQGDODP�ODJL�GDODP�,VODP��

WHUGDSDW�PHWRGH�SHPEHODMDUDQ�\DQJ�GLDPELO�GDUL�NLWDE� VXFL�$OTXUDQ�\DQJ�HVHQVLQ\D�

WLGDN�DNDQ�SHUQDK�EHUXEDK�VHSDQMDQJ�KD\DW��6\DKLGLQ���������2OHK�VHEDE�LWX��DSDELOD�

NLWD�LQJLQ�PHQJKDVLONDQ�JHQHUDVL�\DQJ�PHPSXQ\DL�LPDQ�GDQ�WDTZD�\DQJ�NRNRK�VHUWD�

EHUNHSULEDGLDQ� DNKODN� PXOLD�� PDND� VH\RJ\DQ\D� PHWRGH� \DQJ� GLWHUDSNDQ� GDODP�

SHQGLGLNDQ�DGDODK�PHWRGH�\DQJ�GLGDVDUNDQ�NHSDGD�QLODL�QLODL�4XUDQL�

0HWRGH�SHQGLGLNDQ�4XUDQL�PHUXSDNDQ�VXDWX�FDUD�DWDX�WLQGDNDQ�WLQGDNDQ�GDODP�

OLQJNXS� SHULVWLZD� SHQGLGLNDQ� \DQJ� WHUNDQGXQJ� GDODP�$OTXUDQ� � GDQ�6XQQDK��'DODP�

NRQVHS�LQL��VHJDOD�EHQWXN�XSD\D�SHQGLGLNDQ�GLGDVDUNDQ�NHSDGD�QLODL�QLODL�\DQJ�WHUGDSDW�

GDODP�$OTXUDQ� GDQ� 6XQQDK�� 6HEDJDL� FLUL� NKXVXV� GDODP�PHWRGH� SHQGLGLNDQ� 4XUDQL�

DGDODK�SHQ\DMLDQQ\D�GDSDW�PHQ\HQWXK�EHUEDJDL�UDQDK��GRPDLQ��VLVZD��6DODK�VDWX�MHQLV�

PHWRGH� SHQGLGLNDQ� TXUDQL� \DLWX� PHWRGH� ,EUDK� 0DX¶L਌DK�� 0HWRGH� µ,EUDK� 0DX¶L਌DK�

PHQXUXW� $Q�1DKODZL� \DLWX� SHPEHULDQ� QDVHKDW� GDQ� SHQJLQJDWDQ� DNDQ� NHEDLNDQ� GDQ�
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NHEHQDUDQ� GHQJDQ� FDUD�PHQ\HQWXK� TDOEX� GDQ�PHQJJXQJDK� XQWXN�PHQJDPDONDQQ\D�

�$Q�1DKODZL��������

0HWRGH� LEUDK� PDXL]DK� PHQMDGL VDODK� VDWX� SLOLKDQ� XQWXN� GLJXQDNDQ� GDODP�

SHPEHODMDUDQ�$NLGDK�$NKODN��'DODP�PHWRGH�LEUDK�PDXL]DK�NRQGLVL�SVLNRORJLV�SHVHUWD�

GLGLN�GLKDQWDUNDQ�PHQXMX�SHQJHWDKXDQ�\DQJ�GLPDNVXG�GDQ�GLUXMXN�ROHK�VXDWX�SHUNDUD�

\DQJ�GLOLKDW��GLVHOLGLNL��GLWLPEDQJ�WLPEDQJ��GLXNXU��GDQ�GLWHWDSNDQ�ROHK�SHVHUWD�GLGLN�

PHQXUXW�SHUWLPEDQJDQ�DNDOQ\D�VHKLQJJD�GLD�VDPSDL�SDGD�VXDWX�NHVLPSXODQ�\DQJ�GDSDW�

PHQJNKXV\XNDQ�NDOEXQ\D�VHKLQJJD�NHNKXV\XDQ�LWX�PHQGRURQJQ\D�XQWXN�EHUSHULODNX�

ORJLV� GDQ� VHVXDL� GHQJDQ� NRQGLVL� PDV\DUDNDW�� 'HQJDQ� GHPLNLDQ SHVHUWD� GLGLN� DNDQ�

EHUSHUDQ�DNWLI�GDODP�SHPEHODMDUDQ��2OHK�NDUHQDQ\D�DNDQ�WHUWDQDP�DNKODN�LVODPL\DK�

GDQ�SHUDVDDQ�UDEEDQL\\DK�NHSDGD�SHVHUWD�GLGLN�

0HODOXL�PHWRGH�µ,EUDK�0DXL਌DK�GDODP�PRGHO�SHPEHODMDUDQ�NRRSHUDWLI�WLSH�67$'�

GLKDUDSNDQ� WLQJJLQ\D� DNWLYLWDV� VLVZD� GDODP� SURVHV� SHPEHODMDUDQ� VHKLQJJD� SUHVWDVL�

EHODMDU� VLVZD� PHQLQJNDW� GDODP� PDWD� SHODMDUDQ� $NLGDK� $NKODN� GDQ� GDSDW�

WHULQWHUQDOLVDVLQ\D� QLODL�QLODL� VHKLQJJD� SHULODNX� VLVZD� EHUEDQGLQJ� OXUXV� GHQJDQ�

SHQJHWDKXDQ�\DQJ�GLGDSDWNDQ�

'HQJDQ� GHPLNLDQ�� XQWXN� PHQJHWDKXL� SHQJDUXKQ\D� GDODP� SHPEHODMDUDQ��

SHQXOLV� PHODNXNDQ� SHQHOLWLDQ� WHQWDQJ� PHWRGH� µ,EUDK� 0DX¶L਌DK� GDODP� PRGHO�

SHPEHODMDUDQ� 67$'� GHQJDQ� PHQXDQJNDQQ\D� GDODP� VHEXDK� VNULSVL� \DQJ� EHUMXGXO��

3HQJDUXK� 0HWRGH� 
,EUDK� 0DXL]DK 'DODP� 0RGHO� 3HPEHODMDUDQ� 6WXGHQW� 7HDP�

$FKLHYHPHQW� 'LYLVLRQV 7HUKDGDS� 3UHVWDVL� %HODMDU� 6LVZD� 3DGD�0DWD� 3HODMDUDQ�

$NLGDK�$NKODN�GL�07V�1HJHUL���%DQGXQJ�

%� 5XPXVDQ�0DVDODK
%HUGDVDUNDQ� ODWDU� EHODNDQJ� PDVDODK�� SHQHOLWX� GDSDW� PHUXPXVNDQ� IRNXV�

SHQHOLWLDQ�\DLWX�

�� %DJDLPDQD� SUHVWDVL� EHODMDU� VLVZD� SDGD� PDWD SHODMDUDQ� DNLGDK� DNKODN� GL� 07V�

1HJHUL� �� %DQGXQJ� PHQJJXQDNDQ� PHWRGH� 
,EUDK� 0DXL]DK GDODP� PRGHO�

SHPEHODMDUDQ�6WXGHQW�7HDP�$FKLHYHPHQW�'LYLVLRQV�SDGD�NHODV�HNVSHULPHQ"



ϳ

�� %DJDLPDQD� SUHVWDVL� EHODMDU� VLVZD� SDGD� PDWD� SHODMDUDQ� DNLGDK� DNKODN� GL� 07V�

1HJHUL���%DQGXQJ PHQJJXQDNDQ�PHWRGH�NRQYHQVLRQDO�SDGD�NHODV�NRQWURO"

�� %DJDLPDQD�SHQJDUXK�PHWRGH�
,EUDK�0DXL]DK GDODP�PRGHO�3HPEHODMDUDQ�6WXGHQW�

7HDP�$FKLHYHPHQW�'LYLVLRQV WHUKDGDS�SUHVWDVL�EHODMDU�VLVZD�SDGD�PDWD�SHODMDUDQ�

DNLGDK�DNKODN�GL�07V�1HJHUL���EDQGXQJ"

&� 7XMXDQ�0DVDODK
%HUGDVDUNDQ�UXPXVDQ�PDVDODK��WXMXDQ�SHQHOLWLDQ�LQL�DGDODK�

�� 8QWXN�PHQJHWDKXL�SUHVWDVL�EHODMDU�VLVZD�SDGD�PDWD�SHODMDUDQ�DNLGDK�DNKODN�GL�

07V�1HJHUL���%DQGXQJ�PHQJJXQDNDQ�PHWRGH�
,EUDK�0DXL]DK GDODP�PRGHO�

SHPEHODMDUDQ�6WXGHQW�7HDP�$FKLHYHPHQW�'LYLVLRQV�SDGD�NHODV�HNVSHULPHQ�

�� 8QWXN�PHQJHWDKXL�SUHVWDVL�EHODMDU�VLVZD�SDGD�PDWD�SHODMDUDQ�DNLGDK�DNKODN�GL�

07V�1HJHUL���%DQGXQJ�VHWHODK�PHQJJXQDNDQ�PHWRGH�NRQYHQVLRQDO�SDGD�NHODV�

NRQWURO�

�� 8QWXN�PHQJHWDKXL�SHQJDUXK�PHWRGH�
,EUDK�0DXL]DK GDODP�PRGHO�

SHPEHODMDUDQ�6WXGHQW�7HDP�$FKLHYHPHQW�'LYLVLRQV WHUKDGDS�SUHVWDVL�EHODMDU�

VLVZD�SDGD�PDWD�SHODMDUDQ�DNLGDK�DNKODN�GL�07V�1HJHUL���%DQGXQJ�

'� 0DQIDDW
�� 0DQIDDW�7HRULWLV

6HFDUD�WHRULWLV��PDQIDDW�GDUL�SHQHOLWLDQ�LQL�DJDU�GDSDW�PHPEHULNDQ�LQRYDVL�EDUX�

WHUKDGDS� NHLOPXDQ� GDQ� SHQGLGLNDQ�� WHUXWDPD� GDODP� KDO� PHWRGH� GDQ� PRGHO�

SHPEHODMDUDQ� 3HQGLGLNDQ� $JDPD� ,VODP� NKXVXVQ\D� SDGD� PDWD� SHODMDUDQ� $NLGDK�

$NKODN�

�� 0DQIDDW�3UDNWLV

D� %DJL� SHQHOLWL�� XQWXN� PHQGDSDWNDQ� KDVLO� SHQHOLWLDQ� \DQJ� DNXUDW� PHQJHQDL�

SHQJDUXK�PHWRGH� µ,EUDK�0DXLܲDK GDODP�PRGHO� 6WXGHQW� 7HDPV� $FKLHYHPHQW�

'LYLVLRQV SDGD�PDWD�SHODMDUDQ�$NLGDK�$NKODN�

E� %DJL� JXUX�� PHQDPEDK� ZDZDVDQ� NHSDGD� JXUX� WHQWDQJ� PHWRGH� GDQ� PRGHO�

SHPEHODMDUDQ�� NKXVXVQ\D� WHQWDQJ� PHWRGH� SHPEHODMDUDQ� 4XUDQL� \DLWX� PHWRGH�



ϴ

µ,EUDK� 0DXLܲDK GDQ� PRGHO� SHPEHODMDUDQ� \DLWX� 6WXGHQW� 7HDPV� $FKLHYHPHQW�

'LYLVLRQV�

F� %DJL�VLVZD��XQWXN�PHQLQJNDWNDQ�PRWLYDVL��NHDNWLIDQ�GDQ�NUHDWLILWDV�SDGD�VLVZD�

VDDW�EHODMDU��NKXVXVQ\D�SDGD�PDWD�SHODMDUDQ�$NLGDK�$NKODN�

G� %DJL� VHNRODK�� VHEDJDL� PDVXNDQ� PHQJHQDL� PHWRGH� GDQ� PRGHO� SHPEHODMDUDQ�

VHKLQJJD�SHPEHODMDUDQ�OHELK�RSWLPDO�

(� .HUDQJND�%HUSLNLU
3HPEHODMDUDQ�GL�GDODP�.%%,�DGDODK�SURVHV��FDUD��SHUEXDWDQ�PHQMDGLNDQ�

RUDQJ�DWDX�PDNKOXN�KLGXS�EHODMDU� �³.%%,�´�Q�G����0HQXUXW�6ODYLQ��SHPEHODMDUDQ�

6WXGHQW� 7HDPV� $FKLHYHPHQW� 'LYLVLRQV� �67$'�� PHUXSDNDQ� VDODK� VDWX� GDUL� WLSH�

SHPEHODMDUDQ�NRRSHUDWLI�\DQJ�SDOLQJ�VHGHUKDQD��VHKLQJJD�WLSH�LQL�GDSDW�GLJXQDNDQ�

ROHK� JXUX�JXUX� \DQJ� EDUX� PXODL� PHQJJXQDNDQ� SHPEHODMDUDQ� NRRSHUDWLI� 'DODP�

SHPEHODMDUDQ� NRRSHUDWLI� WLSH� 67$'� VLVZD� SHUOX� GLWHPSDWNDQ� GDODP� NHORPSRN�

EHODMDU� EHUDQJJRWDNDQ� HPSDW� RUDQJ� \DQJ� PHUXSDNDQ� FDPSXUDQ� PHQXUXW� WLQJNDW�

NLQHUMD�� MHQLV� NHODPLQ�� GDQ� VXNX�� *XUX� PHQ\DMLNDQ� SHODMDUDQ� NHPXGLDQ� VLVZD�

EHNHUMD�GL�NHORPSRN�PHUHND�XQWXN�PHPDVWLNDQ�EDKZD�VHOXUXK�DQJJRWD�NHORPSRN�

WHODK�PHQJXDVDL�PDWHUL�WHUVHEXW�$IDQGL�HW�DO���������

-LND�SDUD�VLVZD�LQJLQ�DJDU�WLPQ\D�PDQGDSDWNDQ�SHQJKDUJDDQ�WLP��PHUHND�

KDUXV�PHPEDQWX� WHPDQ� VDWX� WLPQ\D�XQWXN�PHPSHODMDUL�PDWHULQ\D��0HUHND�KDUXV�

PHQGXNXQJ� WHPDQ� VDWX� WLPQ\D� XQWXN� PHODNXNDQ� KDO� \DQJ� WHUEDLN�� PHQXQMXNDQ�

QRUPD� EDKZD� EHODMDU� LWX� SHQWLQJ�� EHUKDUJD�� GDQ� PHQ\HQDQJNDQ�� 0HVNLSXQ� SDUD�

VLVZD� EHODMDU� EHUVDPD�� DNDQ� WHWHSL� PHUHND� WLGDN� EROHK� VDOLQJ� EDQWX� GDODP�

PHQJHUMDNDQ�VRDO�NXLV��7DQJJXQJ�MDZDE�LQGLYLGX�VHSHUWL�LQL�PHPRWLYDVL�VLVZD�XQWXN�

PHPEHUL�SHQMHODVDQ�GHQJDQ�EDLN�VDWX�VDPD�ODLQ��NDUHQD�VDWX�VDWXQ\D�FDUD�EDJL�WLP�

XQWXN�EHUKDVLO�DGDODK�GHQJDQ�PHPEDQWX�VHPXD�DQJJRWD�WLP�PHQJXDVDL�LQIRUPDVL�

DWDX�NHPDPSXDQ�\DQJ�GLDMDUNDQ��NDUHQD�VNRU�WLP�GLGDVDUNDQ�SDGD�NHPDMXDQ�\DQJ�

GXEXDW� DQJJRWDQ\D� GLVEDQGLQJNDQ� KDVLO� \DQJ� GLFDSDL� VHEHOXPQ\D�� VHPXD� VLVZD�

SXQ\D� NHVHPSDWDQ� XQWXN� PHQMDGL� ³ELQWDQJ´� WLP� GDODP� PLQJJX� WHUVHEXW�� EDLN

GHQJDQ�PHPSHUROHK�VNRU�\DQJ�OHELK�WLQJJL�GDUL�UHNRU�PHUHND�VHEHOXPQ\D�PDXSXQ�
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GHQJDQ�PHPEXDW�MDZDEDQ�NXLV�\DQJ�VHPSXUQD��\DQJ�VHODOX�DNDQ�PHPEHULNDQ�VNRU�

PDNVLPXP�WDQSD�PHQJKLUDXNDQ�UDWD�UDWD�VNRU�WHUDNKLU�VLVZD�$IDQGL�HW�DO���������

0HWRGH�LEUDK�PDXL]DK�PHWRGH�\DQJ�EROHK�GLNDWDNDQ�PHWRGH�WUDGLVLRQDO��

NDUHQD�VHMDN�SDGD�]DPDQ�1DEL�PHWRGH�LQL�WHODK�GLJXQDNDQ�VHEDJDL�DODW�NRPXQLNDVL�

OLVDQ� DQWDUD� JXUX� GHQJDQ� SHVHUWD� GLGLN� GDODP� SURVHV� EHODMDU� PHQJDMDU�0XFKWDU��

�������'DODP�PHWRGH�LEUDK�PDXL]DK�LQL�PXULG��GXGXN��PHOLKDW�GDQ�PHQGHQJDU�VHUWD�

SHUFD\D�EDKZD�DSD�\DQJ�GLXFDSNDQ�JXUX�LWX�DGDODK�EHQDU��JXUX�GLVLQL�PHQMHODVNDQ�

PDWHUL� SHODMDUDQ� GHQJDQ� FDUD� � PHQJDPELO� WHODGDQ�KLNPDK� GDUL� SHQJDODPDQ��

3HQJDODPDQ�\DQJ�DGD��EDLN�GDUL�SHQGLGLN��DODP�VHNLWDU�DWDXSXQ�GDUL�SHVHUWD�GLGLN�

LWX�VHQGLUL�0XFKWDU��������

*XUX�PHPEHULNDQ�XUDLDQ�DWDX�SHQMHODVDQ�NHSDGD� VHMXPODK�PXULG�SDGD�

ZDNWX�\DQJ�GLWHQWXNDQ�GDQ�WHPSDW�WHUWHQWX�SXOD��GLODNVDQDNDQ�EDKDVD�OLVDQ�EHUXSD�

QDVLKDW�XQWXN�PHPEHULNDQ�SHQJHUWLDQ� WHUKDGDS� VXDWX�PDWHUL�� VHWHODK� LWX�SHQGLGLN�

EHUXVDKD�PHQJDPELO�KLNPDK�WHODGDQ�GDUL�PDWHUL�SHODMDUDQ�WHUVHEXW�0XFKWDU��������

'HQJDQ�GHPLNLDQ��GDSDW�GLSDKDPL�EDKZD�LEUDK�PDXL]DK�DGDODK�VXDWX�FDUD�

SHQ\DPSDLDQ�PDWHUL� SHODMDUDQ�PHODOXL� WXWXU� NDWD� \DQJ� EHULVL� QDVLKDW�QDVLKDW� GDQ�

SHULQJDWDQ� \DQJ� GLDPELO� GDUL� SHQJDODPDQ� \DQJ� WHUVDML� GDODP� PDWHUL�

SHODMDUDQ�0XFKWDU�� �����7HNQLN� PHQJDMDU� PHODOXL� PHWRGH� LEUDK� PDXL]DK� GDUL�

GDKXOX� VDPSDL� VHNDUDQJ� PDVLK� EHUMDODQ� GDQ� VHULQJ� GLODNXNDQ� NKXVXVQ\D� XQWXN�

PDWHUL� SHODMDUDQ� DJDPD� ,VODP�� QDPXQ� XVDKD�XVDKD� SHQLQJNDWDQ� WHNQLN�PHQJDMDU�

WHUVHEXW�WHWDS�EHUMDODQ�WHUXV�

3UHVWDVL�EHODMDU�GL�GDODP�.DPXV�%HVDU�%DKDVD�,QGRQHVLD��³.%%,�´�Q�G��

EHUDUWL�SHQJXDVDDQ�SHQJHWDKXDQ�DWDX�NHWHUDPSLODQ�\DQJ�GLNHPEDQJNDQ�ROHK�PDWD�

SHODMDUDQ�� OD]LPQ\D�GLWXQMXNNDQ�GHQJDQ�QLODL� WHV� DWDX�DQJND�QLODL�\DQJ�GLEHULNDQ�

JXUX�GDQ�NHPDPSXDQ�\DQJ�VXQJJXK�VXQJJXK�DGD�DWDX�GDSDW�GLDPDWL��DFWXDO�DELOLW\��

GDQ�\DQJ�GDSDW�GLXNXU�ODQJVXQJ�GHQJDQ�WHV�WHUWHQWX�

0HQXUXW 6XPDGL� 6XU\DEUDWD� �6XU\DEUDWD�� ������� SUHVWDVL� GDSDW� SXOD�

GLGHILQLVLNDQ� VHEDJDL� EHULNXW� �� ³QLODL�PHUXSDNDQ� SHUXPXVDQ� WHUDNKLU� \DQJ� GDSDW�

GLEHULNDQ� ROHK� JXUX� PHQJHQDL� NHPDMXDQ�SUHVWDVL� EHODMDU� VLVZD� VHODPD� PDVD�



ϭϬ

WHUWHQWX´��-DGL��SUHVWDVL�DGDODK�KDVLO�XVDKD�VLVZD�VHODPD�PDVD�WHUWHQWX�PHODNXNDQ�

NHJLDWDQ�

$NLGDK� $NKODN� DGDODK� VDODK� VDWX� PDWD� SHODMDUDQ� 3$,� GL� 0DGUDVDK�

7VDQDZL\DK��2XWSXW�GDUL�SHPEHODMDUDQ�$NLGDK�$NKODN�DGDODK�UHIOHNVL�SDGD�VLVZD��

8VDKD�XQWXN�PHQFDSDL�WXMXDQ�SHPEHODMDUDQQ\D��SHQXOLV�PHQJJXQDNDQ�PHWRGH�LEUDK�

PDXL]DK�GDODP�PRGHO�67$'��'DODP�SHQHOLWLDQ�LQL�PHQJJXQDNDQ�GXD�NHODV�\DQJ�

WHUGLUL�GDUL�VDWX�NHODV�HNVSHULPHQ�GHQJDQ�PHQJJXQDNDQ�PHWRGH�,EUDK�0DXL]DK�GDQ�

VDWX� ODJL� NHODV� FRQWURO� GHQJDQ� SHPEHODMDUDQ� NRQYHQVLRQDO�� %LOD� GLVDMLNDQ� GDODP�

VNHPD��NHUDJND�SHPLNLUDQ�GDSDW�GLOLKDW�SDGD�*DPEDU�����



ϭϭ

*DPEDU�� .HUDQJND�%HUSLNLU

6LVZD�.HODV�9,,,�07V�1HJHUL���%DQGXQJ

0HWRGH� ,EUDK� 0DXL]DK� 'DODP�
0RGHO�3HPEHODMDUDQ�6WXGHQW�7HDP�
$FKLHYHPHQW� 'LYLVLRQV 3DGD� NHODV�
(NVSHULPHQ

�� 3UHVHQWDVL�.HODV
�� .HUMD�7HDP��.HORPSRN�

0HWRGH�3HPEHODMDUDQ�
.RQYHQVLRQDO�3DGD�.HODV�.RQWURO�

3HPEHODMDUDQ�$NLGDK�$NKODN�SDGD�NHODV�9,,,�07V�
1HJHUL���%DQGXQJ

,QGLNDWRU�3UHVWDVL�
�� .RJQLWLI
�� $IHNWLI
�� 3VLNRPRWRU
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)� +LSRWHVLV
+LSRWHVLV� PHUXSDNDQ� MDZDEDQ� VHPHQWDUD� WHUKDGDS� UXPXVDQ� PDVDODK�

SHQHOLWLDQ�� GLPDQD� UXPXVDQ� PDVDODK� SHQHOLWLDQ� WHODK� GLQ\DWDNDQ� GDODP� EHQWXN�

NDOLPDW�SHUWDQ\DDQ��6XJL\RQR���������0DND�GDODP�KDO�LQL�SHQXOLV�PHPDQGDQJ�SHUOX�

XQWXN�GDSDW�PHPEHULNDQ�JDPEDUDQ� WHQWDQJ�GXJDDQ� VHUWD� MDZDEDQ� VHPHQWDUD�GDUL�

FDUD�FDUD�PHPHFDKNDQ�SHUPDVODKDQ�\DQJ�DGD�SDGD�SHQHOLWLDQ�LQL�

'HQJDQ�GHPLNLDQ��KLSRWHVLV�GDODP�SHQHOLWLDQ�LQL�DGDODK�KLSRWHVLV�DOWHUQDWLI�

�+D��\DQJ�EHUEXQ\L��³$GD�NHEHUKDVLODQ�PHWRGH�,EUDK�PDXL]DK�GDODP�PRGHO�67$'�

WHUKDGDS�SUHVWDVL�EHODMDU�VLVZD�SDGD�PDWD�SHODMDUDQ�$NLGDK�$NKODN�GL�07V�1HJHUL�

��%DQGXQJ�NHODV�9,,,�WDKXQ�DMDUDQ����������´��GDQ��+R��\DQJ�EHUEXQ\L��³WLGDN�DGD�

NHEHUKDVLODQ�PHWRGH�,EUDK�PDXL]DK�GDODP�PRGHO�67$'�WHUKDGDS�KDVLO�EHODMDU�VLVZD�

SDGD�PDWD�SHODMDUDQ�$NLGDK�$NKODN�GL�07V��1HJHUL���%DQGXQJ�NHODV�9,,,�WDKXQ�

DMDUDQ����������´�

*�+DVLO�3HQHOLWLDQ 5HOHYDQ
%HEHUDSD�SHQHOLWLDQ�\DQJ�UHOHYDQ�\DQJ�PHQGXNXQJ�SHQHOLWLDQ�LQL�DQWDUD�ODLQ�

�� 6LWL� 3DULKDK� ������� PHODNXNDQ� SHQHOLWLDQ� WHVLV� GHQJDQ� MXGXO� ³.HHIHNWLIDQ�

3HPEHODMDUDQ� $NKODN� GHQJDQ� 0HQJJXQDNDQ� 0HWRGH� ,EUDK� 0DXL]DK�

�3HQHOLWLDQ�GL�0$�6XQDQXOKXGD�6XNDEXPL�´��3HQLQJNDWDQ�KDVLO�EHUODMDU�VLVZD�

PHODOXL� SHQJJXDQDDQ� PHWRGH� LEUDK� PDXL]DK� \DLWX� GDSDW� GLOLKDW� GDUL� MXPODK�

SUHVHQWDVH�NHWXQWDVDQ�GL�PDQD�KDVLO�SUHH�WHV�NHWXQWDVDQ�EHODMDU�VLVZD�\DLWX�����GDQ�

KDVLO�EHODMDU�SRWV�WHV�VLVZD�PHQJDODPL�SHQLQJNDWDQ�VHEHVDU���� GHQJDQ�KDVLO�SRWV�

WHV�VHEHVDU������0DND�GDSDW�GLVLPSXONDQ�EDKZD�SHQJJXDDQ�PHWRGH�LEUDK�PDXL]DK�

GDSDW�PHQLQJNDWNDQ�KDVLO�EHODMDU�VLVZD�GDQ�VDQJDW�HIHNWLI��6LWL�3DULKDK�������

3HUVDPDDQ� 3HQJJXQDDQ� PHWRGH� ,EUDK� 0DXL]DK� GDODP� SHPEHODMDUDQ� $NLGDK�

$NKODN�

3HUEHGDDQ�9DULDEHO ;�PHQJJXQDNDQ�NHHIHNWLIDQ��\DQJ�PDQD�PHWRGH�,EUDK�0DXL]DK�

LWX�GDSDW�PHQJHIHNWLINDQ�SHPEHODMDUDQ�$NLGDK�$NKODN�
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�� <XVWLQXV�6HWLR�/DNVRQR��*UHJRULD�$UL\DQWL��GDQ�)UDQVLVNXV�*DWRW�,PDQ�6DQWRVR�

PHODNXNDQ� SHQHOLWLDQ� GDODP� EHQWXN� MXUQDO� GHQJDQ� MXGXO� ³+XEXQJDQ� 0LQDW�

%HODMDU� 6LVZD� 7HUKDGDS� 3UHVWDVL� %HODMDU� 0DWHPDWLND� 6LVZD� 'DODP�

3HPEHODMDUDQ� .RRSHUDWLI� 7LSH� 67$'�0HQJJXQDNDQ� .RPLN´�� $GDSXQ� KDVLO�

SHQHOLWLDQQ\D� GDUL� KDVLO� XML� QRUPDOLWDV� GHQJDQ� PHWRGH� /LOOLHIRUV� WDUDI� XML� ���

GLGDSDWNDQ� KDVLO� PLQDW� EHODMDU� VLVZD� GDODP� KDO� SHUDVDDQ� VHQDQJ� EHUGLVWULEXVL�

QRUPDO��PLQDW�EHODMDU�VLVZD�GDODP�KDO�SHUKDWLDQ�EHUGLVWULEXVL�QRUPDO��PLQDW�EHODMDU�

VLVZD�GDODP�KDO�SHUKDWLDQ�EHUGLVWULEXVL�QRUPDO�GDQ�SUHVWDVL�EHODMDU�VLVZD�GDUL�WHV�

HVDL� EHUGLVWULEXVL� QRUPDO� PDND� GDWD� VHODQMXWQ\D� DNDQ� GLJXQDNDQ� WHNQLN� VWDWLVWLN�

SDUDPHWULN�

%HUGDVDUNDQ� KDVLO� DQDOLVLV� PHQJHQDL� KXEXQJDQ� DQWDUD� PLQDW� EHODMDU�

VLVZD�GDQ�SUHVWDVL�EHODMDU�VLVZD�\DQJ�OLQLHU�SDGD�PDWD�SHODMDUDQ�PDWHPDWLND�SDGD�

WDUDI� VLJQLILNDQ� ��� GLSHUROHK� KDVLO� DGD� KXEXQJDQ� \DQJ� VLJQLILNDQ� DQWDUD� PLQDW�

EHODMDU�WHUKDGDS�SUHVWDVL�EHODMDU�VLVZD�\DQJ�OLQLHU�

%HUGDVDUNDQ� KDVLO� DQDOLVLV� PHQJHQDL� KXEXQJDQ� DQWDUD� PLQDW� EHODMDU�

GDODP� KDO� SHUDVDDQ� VHQDQJ�� SHUKDWLDQ� GDQ� NHPDXDQ� GHQJDQ� SUHVWDVL� EHODMDU�

PHQJJXQDNDQ� DQDOLVLV� NRUHODVL� SDGD� WDUDI� VLJQLILNDQ� ��� GLSHUROHK� KDVLO� WHUGDSDW�

KXEXQJDQ� SRVLWLI� DQWDUD� PLQDW� EHODMDU� VLVZD� GHQJDQ� SUHVWDVL� EHODMDU� SDGD� PDWD�

SHODMDUDQ� PDWHPDWLND�� 'DUL� XML� DQDOLVLV� UHJUHVL� EHUJDQGD� �� SUHGLNWRU� GLSHUROHK�

SHUVDPDDQ�\� ����������������[����������[����������[��

%HUGDVDUNDQ� KDVLO� DQDOLVLV� PHQJHQDL� KXEXQJDQ� DQWDUD� PLQDW� EHODMDU�

GDODP� KDO� SHUDVDDQ� VHQDQJ�� SHUKDWLDQ� GDQ� NHPDXDQ� GHQJDQ� SUHVWDVL� EHODMDU�

PHQJJXQDNDQ� DQDOLVLV� NRUHODVL� GDUL� SHUKLWXQJDQ� GDSDW� GLMHODVNDQ� EDKZD� �������

YDULDEHO� WHULNDW�\DLWX�SUHVWDVL�EHODMDU�VLVZD�GLSHQJDUXKL�ROHK�YDULDEHO�EHEDV�\DLWX�
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