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VROYLQJ�PRGHO�

3HQGDKXOXDQ

3HPEHODMDUDQ� VHMDUDK� EHUDUWL� SHPEHODMDUDQ

WHQWDQJ� SHULVWLZD�SHULVWLZD� SHQWLQJ� \DQJ� WHODK

GLDODPL� PDQXVLD� SDGD� PDVD� ODPSDX� \DQJ

EHUGDPSDN� EHVDU� WHUKDGDS� NHKLGXSDQ�PDQXVLD�

0HPSHODMDUL� VHMDUDK� GDSDW� PHQXQWXQ� VLVZD

PHQJDPELO�KLNPDK�GDUL�SHULVWLZD�VHMDUDK�WHUVHEXW

XQWXN�PHPDKDPL�PDVD� NLQL� GDQ�PHUHQFDQDNDQ

PDVD� GHSDQ�

:LG\D� �������PHQJHPXNDNDQ� WXMXDQ� SHP�

EHODMDUDQ�VHMDUDK�PHQFDNXS�WLJD�DVSHN��\DLWX��D�

DVSHN� SHQJHWDKXDQ�� E�� DVSHN� SHQJHPEDQJDQ
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VLNDS�� GDQ� F�� DVSHN� NHWHUDPSLODQ�� $VSHN� NHWH�

UDPSLODQ�WHODK�VHVXDL�GHQJDQ�SHPEDKDUXDQ�GDODP

SHPEHODMDUDQ�VHMDUDK�\DLWX�SHPEHODMDUDQ�GHQJDQ

SULQVLS�&%6$�� 6HKXEXQJDQ�GHQJDQ�KDO� LWX��PDND

GDODP� SHPEHODMDUDQ� VHMDUDK� GLKDUDSNDQ� GDSDW

PHQJHPEDQJNDQ� NHWUDPSLODQ�PHQJXPSXO�NDQ

MHMDN�MHMDN�VHMDUDK��PHQJDMXNDQ�DUJXPHQWDVL�GDQ

PHQGLVNXVLNDQ�PDVDODK� NHVHMDUDKDQ��PHQHODDK

EXNX�EXNX�VHMDUDK��PHQJDMXNDQ�SHUWDQ\DDQ��GDQ

EHUFHULWD� WHQWDQJ�SHULVWLZD�VHMDUDK�VHFDUD�KLGXS�

0HVNLSXQ� SDUD� DKOL� WHODK� PHQ\DPSDLNDQ

SHQGDSDWQ\D�PHQJHQDL� EDJDLPDQD� FDUD�PHQJD�

MDUNDQ� VHMDUDK� \DQJ� EDLN�� QDPXQ� GL� ODSDQJDQ

EHUNDWD�ODLQ��3DUD�JXUX�GDQ�GRVHQ�SDGD�XPXPQ\D

PHQJDMDUNDQ� VHMDUDK� KDQ\D� VHNHGDU� XQWXN

PHPHQXKL� LQJDWDQ� SDUD� SHVHUWD� GLGLN� GHQJDQ

EHUEDJDL�IDNWD�GDQ�PDWHUL�\DQJ�KDUXV�GLKDIDOQ\D�

3HPEHODMDUDQ� VHPDFDP� LQL� NXUDQJ� WHSDW�� NDUHQD

WLGDN�PHQ\HQWXK� DVSHN� NHWHUDPSLODQ� GDQ� VLNDS

SHVHUWD� GLGLN�� $NLEDWQ\D� SHVHUWD� GLGLN� NXUDQJ

WHUPRWLYDVL�XQWXN�EHODMDU�VHFDUD�DNWLI�GDQ�PDQGLUL�

3HVHUWD�GLGLN� WLGDN� WHUELDVD�PHPEDFD�EXNX�EXNX

UHIHUHQVL�� NXUDQJ� EHUDQL� PHQJHPXNDNDQ� SHQ�

GDSDW�� GDQ� SDGD� XPXPQ\D�PHQJDODPL� NHVXOLWDQ

XQWXN�PHPHFDKNDQ� VXDWX�PDVDODK�

6HEDJDL� NDVXV�� GDODP� NHVHPSDWDQ� LQL� GDSDW

GLNHPXNDNDQ� SHPEHODMDUDQ� 6HMDUDK� ,QGRQHVLD

.XQR�GL�3URJUDP�6WXGL�3HQGLGLNDQ�6HMDUDK�).,3��

816���6HODPD�LQL�SHPEHODMDUDQ�6HMDUDK�,QGRQHVLD

.XQR� � WHUDVD� NHULQJ�� NDUHQD� GRVHQ� KDQ\D

PHQJJXQDNDQ� PHWRGH� FHUDPDK�� VHGDQJNDQ

PDWHUL� \DQJ� GLDMDUNDQ� KDQ\D� VHEDWDV� EXNX

SHJDQJDQ�NXOLDK��%3.��\DQJ�VHEHQDUQ\D�VHNDUDQJ

WLGDN�GLEHUODNXNDQ�GL�816��+DO�LQL�DNDQ�PHQLPEXO�

NDQ� SHUPDVDODKDQ�� DQWDUD� ODLQ� GRVHQ� NXUDQJ

NUHDWLI� GDQ� LQRYDWLI� VHKLQJJD� WHUMDGL� NHMHQXKDQ

GDODP� SHPEHODMDUDQ� 6HMDUDK� ,QGRQHVLD� .XQR�

%HUGDVDUNDQ� SHQJDPDWDQ� \DQJ� GLDGDNDQ

SHQHOLWL�WHUKDGDS�SHPEHODMDUDQ�6HMDUDK�,QGRQHVLD

.XQR� GL� VHPHVWHU� GXD� \DQJ� GLDPSX� ROHK� 'UV�

+HULPDQWR��0�3G���0�6L��GDSDW�GLNHPXNDNDQ�GL�VLQL�

��� 3DGD� VDDW� SHPEXNDDQ�� GRVHQ� WDQSD� EHUXSD\D

XQWXN�PHQXPEXKNDQ�PRWLYDVL�PDKDVLVZD�� � WLGDN

PHQ\DPSDLNDQ� WXMXDQ�� � GDQ� � WLGDN�PHQJDGDNDQ

SUHH� WHVW�� -DGL� SDGD� VDDW� SHPEXNDDQ� \DQJ

GLODNVDQDNDQ� �KDQ\D�PHQJDEVHQ�PDKDVLVZD��GDQ

ODQJVXQJ�PHQ\DPSDLNDQ�PDWHUL�� ��� 3DGD� VDDW

SHQ\DMLDQ� PDWHUL� GRVHQ� KDQ\D� PHQJJXQDNDQ

PHWRGH� FHUDPDK� WDQSD� GLNRPELQDVLNDQ� GHQJDQ

PHWRGH� ODLQ� �PLVDOQ\D� GLVNXVL� GDQ� SHQXJDVDQ��

VHKLQJJD� SHPEHODMDUDQ� WHUNHVDQ�PRQRWRQ� GDQ

PHPERVDQNDQ��+DO� LQL� EHUGDPSDN� SDGD� UHQGDK�

Q\D�NUHDWLYLWDV�PDKDVLVZD��PLVDOQ\D���PDKDVLVZD

SDVLI�GDODP�PHQJLNXWL�SHODMDUDQ��WLGDN�DGD�XSD\D

XQWXN�PHQFDUL�GDQ�PHQJDQDOLVLV�VXPEHU��GDQ�WLGDN

PHQFRED�PHQFDUL� DNDU� VXDWX� SHUPDVDODKDQ� GDQ

XSD\D� SHPHFDKDQQ\D�� ��� 'RVHQ� NXUDQJ

PHQJXDVDL�PDWHUL�� KDO� LQL� WDPSDN� GDUL�� GRVHQ

PHQJDMDU�KDQ\D�VHNHGDU�PHPEDFD�VOLGH�GDUL�SRZHU

SRLQW� WDQSD� LPSURYLVDVL� VHEDJDL� SHQMHODVDQ

PDWHUL�� GDQ� ��� 3DGD� VDDW� SHQXWXSDQ� GRVHQ� SXQ

KDQ\D� FXNXS�PHQJXFDSNDQ� VDODP�� WDQSD�GLVHUWDL

XVDKD� PHPEXND� NHVHPSDWDQ� XQWXN� EHUWDQ\D

MDZDE� GHQJDQ�PDKDVLVZD�� EDKNDQ� WLGDN� DGD

UDQJNXPDQ�GDUL�PDWHUL� \DQJ� WHODK�GLVDPSDLNDQ�

0DVDODK� SHPEHODMDUDQ� \DQJ� WHUXQJNDS� GDUL

SHQJDPDWDQ� WLP� SHQHOLWL� WHUKDGDS� 3%0� WHUVHEXW

NHPXGLDQ�GLJDOL�OHELK�MDXK�PHODOXL�ZDZDQFDUD�GDQ

GLVNXVL� GHQJDQ�� GRVHQ�� GDQ�PDKDVLVZD� 3URGLN

6HMDUDK�

6HODQMXWQ\D�SHQHOLWL�PHQJLGHQWLILNDVL�DOWHUQD�

WLI� WLQGDNDQ� SHPHFDKDQ�� DNKLUQ\D� GLVHSDNDWL

EDKZD�PDVDODK�UHQGDKQ\D�NHPDPSXDQ�PHQJDMDU

GRVHQ�\DQJ�EHUDNLEDW�SDGD�UHQGDKQ\D�NUHDWLYLWDV

GDQ� KDVLO� EHODMDU� PDKDVLVZD�� VDQJDW�PXQJNLQ

EHUGDPSDN� MXJD� SDGD� IDNWRU� NHMHQXKDQ�PDKD�

VLVZD�WHUKDGDS�FDUD�PHQJDMDU�\DQJ�PRQRWRQ��GDQ

NXUDQJ� PHQDQWDQJ� PDKDVLVZD� \DLWX� GHQJDQ

PHWRGH� FHUDPDK�

6HODQMXWQ\D�� SHQHOLWL� PHQJDGDNDQ� GLVNXVL

WHQWDQJ� EHEHUDSD�PRGHO� SHPEHODMDUDQ� LQRYDWLI�

GL�GDODPQ\D�MXJD�GLEDKDV�WHQWDQJ��VLQWDNV��VLVWHP

VRVLDO�� SULQVLS� UHDNVL�� VLVWHP� SHQGXNXQJ�� GDQ

GDPSDN� � LQVWUXNVLRQDO� VHUWD� SHQJLULQJ��PDVLQJ�

PDVLQJ� PRGHO� WHUVHEXW�� 6HWHODK� PHQFHUPDWL

NDUDNWHULVWLN�PDKDVLVZD��GRVHQ�� GDQ�PDWD�NXOLDK

\DQJ�EHUVDQJNXWDQ��DNKLUQ\D�SHQHOLWL�EHUNHVLPSXO�

DQ�EDKZD�UHQGDKQ\D�NUHDWLYLWDV�GDQ�KDVLO�EHODMDU

6HMDUDK� ,QGRQHVLD� .XQR� GDSDW� GLDWDVL� GHQJDQ

RSWLPDOLVDVL� SHQHUDSDQ� PRGHO� SHPHFDKDQ

PDVDODK�NUHDWLI��30.��

6HEDE� SHPEHODMDUDQ� VHMDUDK� WLGDN� VHNHGDU

EHULVL� FHULWD� KDIDODQ�� 6HMDUDK�PHUXSDNDQ� SURGXN

LQTXLU\� \DQJ� KDQ\D� GDSDW� GLPHQJHUWL� GHQJDQ

PHQJDQDOLVLV�GDWD�IDNWD�\DQJ�DGD��GLWLQMDX�VHFDUD

PXOWL� GLPHQVLRQDO�� NHPXGLDQ� GLUDQJNDL� GDODP

KXEXQJDQ� VHEDE� DNLEDW��0DKDVLVZD� WLGDN� KDQ\D

GLEHUL� WDKX� WHQWDQJ� ³DSD �́� WHWDSL� OHELK�PHQJDFX
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SDGD� ³PHQJDSD´� GDQ� ³EDJDLPDQD´� � VXDWX

SHULVWLZD� WHUMDGL�� 3HULVWLZD� VHMDUDK� NLUDQ\D� DNDQ

OHELK� GDSDW� GLPHQJHUWL� VHFDUD�PHQGDODP� NDODX

GLNDML� OHZDW� SURVHV� EHUWDQ\D�� GDQ� NHPXGLDQ

PHQFRED� XQWXN� PHQFDUL� MDZDEQ\D� GHQJDQ

SHPHFDKDQ� GDUL� SHUEDJDL� DVSHN� NHKLGXSDQ�

%HUSLMDN� GDUL� XUDLDQ� GL� DWDV�� PDND� XQWXN

PHQLQJNDWNDQ� NUHDWLYLWDV� GDQ� KDVLO� EHODMDU

6HMDUDK� ,QGRQHVLD� .XQR� GDODP� 3%0� GL� 3URGLN

6HMDUDK� WLP�SHQHOLWL� VHSDNDW�PHODNXNDQ� WLQGDNDQ

SHPHFDKDQ�EHUXSD�RSWLPDOLVDVL�SHQHUDSDQ�PRGHO

SHPHFDKDQ�PDVDODK� NUHDWLI�� GHQJDQ� ODQJNDK�

ODQJNDK� WLQGDNDQ� \DQJ� GLWDZDUNDQ� XQWXN

PHQJDWDVL� PDVDODK� WHUVHEXW� DGDODK� VHEDJDL

EHULNXW�� ��� 3HQGDKXOXDQ��2ULHQWDVL�� ��� .HJLDWDQ

LQWL�� PHOLSXWL� ODQJNDK�ODQJNDK�� �D�� ,GHQWLILNDVL

PDVDODK���E��3HUXPXVDQ�PDVDODK����F��3HPEDJLDQ

NHORPSRN� GDQ� VXE� NHORPSRN�� �G�� .DMLDQ� GL� VXE

NHORPSRN� GDQ� GLODQMXWNDQ�GLVNXVL� NHORPSRN�� GDQ

�H�� 'LVNXVL� NHODV�� ��� 3HQXWXS�� \DLWX� WDKDS

SHPDQWDSDQ�PDWHUL� ROHK� GRVHQ� GDQ�PDKDVLVZD�

3HUPDVDODKDQ� GDODP� SHQHOLWLDQ� LQL� GDSDW

GLUXPXVNDQ� VHEDJDL� EHULNXW�� ³%DJDLPDQDNDK

XSD\D�PHQLQJNDWNDQ�NUHDWLYLWDV�GDQ�KDVLO�EHODMDU

6HMDUDK� ,QGRQHVLD� .XQR�PHODOXL� RSWLPDOLVDVL

PRGHO� SHPHFDKDQ�PDVDODK� NUDWLI� GDODP� 3%0� GL

3URGLN� 6HMDUDK� ).,3� �� 816"´�� 3HQHOLWLDQ� LQL

EHUWXMXDQ� XQWXN�PHQLQJNDWNDQ� NUHDWLYLWDV� GDQ

KDVLO� EHODMDU� VHMDUDK� ,QGRQHVLD� NXQR� PHODOXL

RSWLPDOLVDVL�PRGHO�SHPHFDKDQ�PDVDODK�NUHDWLI�GL

3URJUDP�6WXGL�3HQGLGLNDQ�6HMDUDK�).,3��816�

.DMLDQ�/LWHUDWXU

7XJDV� GDQ� WDQJJXQJ� MDZDE� \DQJ� XWDPD� EDJL

VHRUDQJ� JXUX� DGDODK�PHQJDMDU�0HQJDMDU� EHUDUWL

MXJD�PHPEDQWX� VLVZD� GDODP� SHUWXPEXKDQQ\D�

NHJLDWDQ� LQL� PHQJDUDK� SDGD� VXDWX� WXMXDQ� �%�

6LPDQMXQWDN� GDQ� //�� 3DVDULEX�� ������� 0HQXUXW

1DVXWLRQ� �������PHQJDMDU� DGDODK� VXDWX� XVDKD

GDUL� SLKDN� JXUX� XQWXN� PHQJDWXU� OLQJNXQJDQ�

VHKLQJJD� WHUFLSWD� VXDVDQD� NRQGXVLI� \DQJ

PHPXQJNLQNDQ�VLVZD�XQWXN�EHODMDU���+DO�LQL�6HQDGD

GHQJDQ� SHQGDSDW� %URZQ� ������� EDKZD� ³JRRG

WHDFKLQJ�LV�LQ�WKH�H\HV�RI�WKH�EHKROGHUV��VXFFHVVIXO

WHDFKLQJ�LV�LQ�WKH�SHUIRUPDQFH�RI�WKH�SXSLOV´�

7HUOHSDV��GDUL�XUDLDQ�\DQJ�VLIDWQ\D�WHRUHWLV�GL

DWDV�� GDODP� SUDNWLNQ\D� SHPEHODMDUDQ� VHMDUDK

PDVLK� EDQ\DN� GLWHPXNDQ� NHQGDOD�� 6HMDUDK

GLDQJJDS� VHEDJDL��PDWD� SHODMDUDQ� \DQJ�PHP�

ERVDQNDQ� GDQ� WLGDN� PHQDULN�� NDUHQD� KDUXV

PHQJKDIDONDQ� SHULVWLZD� \DQJ� SHUQDK� WHUMDGL� GL

PDVD� ODPSDX� \DQJ� WLGDN� DGD� JXQDQ\DQ\D�

0HVNLSXQ� GHPLNLDQ� SDUD� DKOL� WHODK�PHQ\DWDNDQ

EDKZD�VHMDUDK�LWX�PHPLOLNL�NHJXQDDQ��\DLWX��JXQD

HGXNDWLI�� JXQD� LQVSLUDWLI�� GDQ� JXQD� UHNUHDWLI� GDQ

LQVWUXNWLI�

6HMDUDK� PHPLOLNL� JXQD� HGXNDWLI� NDUHQD

VHMDUDK� GDSDW� PHPEHULNDQ� NHDULIDQ� EDJL� \DQJ

PHPSHODMDULQ\D��\DQJ�VHFDUD�VLQJNDW�GLUXPXVNDQ

ROHK�%DFRQ�� ³KLVWRULHV�PDNH�PDQ�ZLVH �́� 6HMDUDK

\DQJ�PHPEHULNDQ� SHUKDWLDQ� SDGD�PDVD� ODPSDX

WLGDN�GDSDW�GLSLVDKNDQ�GDUL�NHPDVDNLQLDQ��NDUHQD

VHPDQJDW� GDQ� WXMXDQ�XQWXN�PHPSHODMDUL� VHMDUDK

LDODK� QLODL� NHPDVDNLQLDQQ\D��+DO� LQL� WHUVLUDW� GDUL

NDWD�NDWD�&URFH�EDKZD�³DOO�KLVWRU\�LV�FRQWHPSRUDU\

KLVWRU\ �́�\DQJ�NHPXGLDQ�GLNHPEDQJNDQ�ROHK�&DUU

EDKZD�VHMDUDK�DGDODK�³XQHQGLQJ�GLDORJXH�EHWZHHQ

WKH� SUHVHQW� DQG� WKH� SDVW´� �:LGMD�� ������� 'DUL

SHUQ\DWDDQ�SHUQ\DWDDQ� GL� DWDV�� GDSDW� GLVLPSXO�

NDQ� EDKZD� DSDELOD� NLWD� GDSDW�PHPSUR\HNVLNDQ

PDVD� ODPSDX� NH�PDVD� NLQL�� PDND� NLWD� GDSDW

PHQHPXNDQ�PDNQD� HGXNDWWLI� GDODP� VHMDUDK�

6HMDUDK� PHPLOLNL� JXQD� LQVSLUDWLI� NDUHQD

VHMDUDK� GDSDW�PHPEHULNDQ� LQVSLUDVL� NHSDGD� NLWD

WHQWDQJ� JDJDVDQ�JDJDVDQ� GDQ� NRQVHS�NRQVHS

\DQJ� GDSDW� GLJXQDNDQ� XQWXN� PHPHFDKNDQ

SHUVRDODQ�SHUVRDODQ�PDVD� NLQL�� NKXVXVQ\D� \DQJ

EHUNDLWDQ� GHQJDQ� VHPDQJDW� XQWXN�PHZXMXGNDQ

LGHQWLWDV� VHEDJDL� VXDWX� EDQJVD� GDQ� SHPED�

QJXQDQ� EDQJVD�

6HMDUDK� PHPLOLNL� JXQD� UHNUHDWLI� NDUHQD

GHQJDQ�PHPEDFD� WXOLVDQ� VHMDUDK� NLWD� VHDNDQ�

DNDQ�PHODNXNDQ� ³SHUODZDWDQ� VHMDUDK´� NDUHQD

PHQHURERV� EDWDV� ZDNWX� GDQ� WHPSDW� PHQXMX

]DPDQ�PDVD� ODPSDX�XQWXN�³PHQJLNXWL´�SHULVWLZD

\DQJ� WHUMDGL�� 6HPHQWDUD� LWX� JXQD� LQVWUXNWLI

PHUXSDNDQ� NHJXQDDQ� VHMDUDK� XQWXN�PHQXQMDQJ

ELGDQJ�ELGDQJ� NHWUDPSLODQ� WHUWHQWX�� �1XJURKR

1RWRVXVDQWR�� ������

6HPHQWDUD� LWX� EDQ\DN� DKOL� \DQJ� WHRULQ\D

EHUSHQJDUXK� GDODP� SHPEHODMDUDQ� VHMDUDK�

GLDQWDUDQ\D�3LDJHW��%UXQHU��GDQ�%ORPP��*XQQLQJ�

������� 3HQJDUXK� XWDPD� GDUL� NHWLJD� SHPLNLU

WHUVHEXW� DGDODK� SHQJHPEDQJDQ� EHUSLNLU� NUHDWLI

GDODP� SHPEHODMDUDQ� VHMDUDK�� 3HPEHODMDUDQ

VHMDUDK� WLGDN� GDSDW� GLVDPDNDQ� GHQJDQ� FHULWD

KDIDODQ�� ,OPX� VHMDUDK�PHPHUOXNDQ� FDUD� NKXVXV

XQWXN�PHQ\DPSDLNDQQ\D�� 6HMDUDK�PHUXSDNDQ
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SURGXN� LQTXLU\� \DQJ� KDQ\D� GDSDW� GLPHQJHUWL

GHQJDQ�PHQJDQDOLVLV�GDWD��IDNWD�\DQJ�DGD�GLWLQMDX

GDUL�EHUEDJDL�VXGXW�SDQGDQJ��PXOWL�GLPHQVLRQDO��

NHPXGLDQ�GLUDQJNDL�GDODP�KXEXQJDQ�VHEDE�DNLEDW�

6LVZD�WLGDN�FXNXS�GLEHUL�WDKX�WHQWDQJ��DSD��NDSDQ�

VLDSD�� GDQ� GL�PDQD�� WHWDSL� \DQJ� OHELK� SHQWLQJ

DGDODK��PHQJDSD��GDQ�EDJDLPDQD�VXDWX�SHULVWLZD

VHMDUDK� WHUMDGL�� 3HULVWLZD� VHMDUDK� NLUDQ\D� DNDQ

OHELK�GDSDW�GLPHQJHUWL�VHFDUD�OHELK�PHQGDODP�MLND

GLNDML� OHZDW� SURVHV� EHUWDQ\D� GDQ� NHPXGLDQ

PHQFRED� XQWXN� PHQFDUL� MDZDEQ\D� GHQJDQ

SHPHFDKDQ� EHUEDJDL�PDVDODK�� 2OHK� NDUHQD� LWX�

3HPHFDKDQ�0DVDODK� .UHDWLI� \DQJ� GLNHPEDQJNDQ

ROHK� 7UHIILQJHU� ������� GDQ� 3DUQHV� ������� SHUOX

GLFREDNDQ� GDODP�SHPEHODMDUDQ� VHMDUDK�

0HQXUXW� 7UHIILQJHU� �������� SHPHFDKDQ

PDVDODK�NUHDWLI�WHUGLUL�GDUL�WLJD�WLQJNDWDQ��7LQJNDW

SHUWDPD� PHQGXNXQJ� WLQJNDW� NHGXD�� XQWXN

VHODQMXWQ\D� EHUVDPD�VDPD�PHQGXNXQJ� WLQJNDW

NHWLJD�� 7HNQLN� NUHDWLI� WLQJNDW� SHUWDPD� EHUWXMXDQ

PHPEDQWX� VLVZD� DJDU� EHUVLIDW� WHUEXND� XQWXN

PHQHULPD� JDJDVDQ� EDUX�� VHKLQJJD� GDODP� GLUL

PHUHND� WHUGDSDW� XVDKD� XQWXN�PHQFDUL� DOWHUQDWLI

SHQ\HOHVDLDQ� PDVDODK�� 3DGD� WLQJNDWDQ� NHGXD�

VLVZD� GLDMDN� XQWXN� PHPSHUOXDV� SLNLUDQ� GDQ

EHUSHUDQ�GDODP�NHJLDWDQ�\DQJ�OHELK�PDMHPXN�GDQ

PHQDQWDQJ�� 3DGD� WLQJNDW� NHWLJD� DGDODK

SHPHFDKDQ�PDVDODK� NUHDWLI� �30.��� \DLWX� FDUD

VLVWHPDWLV� GDODP�PHQJRUJDQLVDVL� GDQ�PHQJRODK

NHWHUDQJDQ� DWDX� JDJDVDQ� VHKLQJJD� SHUVRDODQ

GDSDW� GLSHFDKNDQ� VHFDUD� LPDJLQDWLI�

3HPHFDKDQ� PDVDODK� NUHDWLI� DGDODK�PRGHO

SHPEHODMDUDQ� \DQJ�PHQJHPEDQJNDQ� SHPLNLUDQ

GLYHUJHQ�� GDQ� EHUXVDKD� PHQFDUL� EHUEDJDL

DOWHUQDWLI� GDODP�PHPHFDKNDQ� VXDWX� PDVDODK�

0RGHO� SHPHFDKDQ� PDVDODK� NUHDWLI� LQL� VDQJDW

EHUSRWHQVL�XQWXN�PHODWLK�VLVZD�GDODP�PHQ\HOHVDL�

NDQ� SHUVRDODQ� \DQJ� EHUNDLWDQ� GHQJDQ� SHQJHP�

EDQJDQ� EHUSLNLU� GLYHUJHQ�� ,QL� PHQJDQGXQJ

LPSOLNDVL� EDKZD� SHQJHPEDQJDQ� SRWHQVL� VLVZD

DNDQ�PHQJKDVLONDQ� NHPDPSXDQ� EHUSLNLU� \DQJ

PHPXDVNDQ��'DODP� SHPHFDKDQ� VXDWX�PDVDODK�

SHQJHUDKDQ�SRWHQVL�\DQJ�WHODK�GLPLOLNL�VLVZD�DNDQ

OHELK� EHUGD\D� JXQD� GDUL� SDGD� VHNHGDU�PHQJDQ�

GDONDQ� SHQMHODVDQ� VHSLKDN� GDUL� JXUX�

'HQJDQ�GHPLNLDQ��GDSDW�GLDVXPVLNDQ�EDKZD�

RSWLPDOLVDVL� SHQHUDSDQ� PRGHO� SHPHFDKDQ

PDVDODK� NUHDWLI� GDSDW�PHQLQJNDWNDQ� NUHDWLYLWDV

PDKDVLVZD�� GDQ� SDGD� JLO LUDQQ\D� GDSDW

PHQLQJNDWNDQ� KDVLO� EHODMDU� VHMDUDK� ,QGRQHVLD

NXQR�

0HWRGH�3HQHOLWLDQ

3HQHOLWLDQ� LQL� GLODNVDQDNDQ� GL� 3URGL� 6HMDUDK

-XUXVDQ�3,36��).,3�±�816��\DQJ�WHUOHWDN�GL�.DPSXV

.HQWLQJDQ�� -DODQ� ,U�� 6XWDPL�1R�� ��� $�6XUDNDUWD�

3HQHOLWLDQ�LQL�GLODNVDQDNDQ�VHODPD�GHODSDQ�EXODQ�

\DLWX�PXODL�0DUHW� KLQJJD�2NWREHU� ������ 6XEMHN

GDODP� SHQHOLWLDQ� LQL� � DGDODK� � PDKDVLVZD� \DQJ

PHQJDPELO�0DWD� .XOLDK�6HMDUDK� ,QGRQHVLD� .XQR�

\DQJ� EHUMXPODK� ��� PDKDVLVZD�� 6HGDQJNDQ

REMHNQ\D� DGDODK� NHJLDWDQ� EHODMDU�PHQJDMDU�

'DWD� \DQJ� GLSHUOXNDQ� GDODP� SHQHOLWLDQ� LQL

EHUXSD� LQIRUPDVL� WHQWDQJ�� DNWLYLWDV�PHQJDMDU

GRVHQ�� DNWLYLWDV� EHODMDU� PDKDVLVZD�� VXDVDQD

SHPEHODMDUDQ�� GDQ� SUHVWDVL� EHODMDU�PDKDVLVZD�

7HNQLN� \DQJ�GLJXQDNDQ� GDODP�SHQJXPSXODQ�GDWD

DGDODK�� ZDZDQFDUD�� REVHUYDVL�� GDQ� NDMLDQ

GRNXPHQ�� 3HPHULNVDDQ� DWDX� YDOLGLWDV� GDWD� \DQJ

GLODNXNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�WULDQJJXODVL

VXPEHU�� \DLWX� GHQJDQ� FDUD�PHQJHFHN��PHPEDQ�

GLQJNDQ�GDWD� GDUL� VDWX� VXPEHU�GHQJDQ� GDWD�GDUL

VXPEHU�\DQJ� ODLQ�

7HNQLN� \DQJ� GLJXQDNDQ� XQWXN�PHQJDQDOLVLV

GDWD�GDWD� \DQJ� WHODK� WHUNXPSXO�GDODP�SHQHOLWLDQ

LQL�DGDODK�WHNQLN�DQDOLVLV�NULWLV��7HNQLN�LQL�GLJXQDNDQ

XQWXN� PHQJXQJNDSNDQ� VHJDOD� NHOHELKDQ� GDQ

NHNXUDQJDQ� DNWLYLWDV� GRVHQ� GDQ� PDKDVLVZD

VHODPD� SURVHV� EHODMDU� PHQJDMDU� EHUODQJVXQJ�

+DVLO� DQDOLVLV� WHUVHEXW� GLMDGLNDQ� VHEDJDL� GDVDU

XQWXN� PHUHQFDQDNDQ� WLQGDNDQ� EHULNXWQ\D�� 'L

VDPSLQJ�LWX��GDODP�SHQHOLWLDQ�LQL�MXJD�PHQJJXQD�

NDQ� WHNQLN� DQDOLVLV� NRPSDUDWLI�� DUWLQ\D� GDWD�GDWD

\DQJ�WDPSDN�GDUL�SURVHV�EHODMDU�PHQJDMDU�GDODP

VDWX� WDKDS� GDQ� VDWX� VLNOXV� GLEDQGLQJNDQ� GHQJDQ

GDWD�GDWD�3%0�SDGD�WDKDS�GDQ�VLNOXV�EHULNXWQ\D�

'HQJDQ� WHNQLN� LQL� GDSDW� GLNHWDKXL� NHPDMXDQ

NLQHUMD� GRVHQ� GDQ�PDKDVLVZD� GDODP� 3%0� GDUL

VHWLDS� VLNOXVQ\D�

3HQHOLWLDQ� LQL� GLODNVDQDNDQ� GHQJDQ�PHWRGH

FODVVURRP� DFWLRQ� UHVHDUFK� DWDX� \DQJ� VHULQJ

GLQDPDNDQ��SHQHOLWLDQ�WLQGDNDQ�NHODV��37.���0HODOXL

37.� SDUD� JXUX� GDQ� GRVHQ� /37.� ODQJVXQJ

PHPSHUROHK�WHRUL�\DQJ�GLEDQJXQQ\D�VHQGLUL�EXNDQ

\DQJ�GLEHULNDQ�ROHK�SLKDN�ODLQ��PDND�JXUX�PHQMDGL

WKH� WKHRUL]LQJ� SUDFWLWLRQHU� � �7LP� 3HODWLK� 3UR\HN

3*60��������

� � -HQLV� SHQHOLWLDQ� LQL� VDQJDW� SUDNWLV�� � XQWXN
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$NKPDG� $ULI�0XVDGDG��3HQLQJNDWDQ�.UHDWLYLWDV� GDQ�+DVLO� %HODMDU�6HMDUDK� ,QGRQHVLD�.XQR� 0HODOXL�2SWLPDOLVDVL�0RGHO�3HPHFDKDQ�0DVDODK� .UHDWLI

PHPSHUEDLNL� DWDX�PHQLQJNDWNDQ�PXWX� SHPEH�

ODMDUDQ� GL� NHODV�� GDQ� XSD\D� SHUEDLNDQQ\D

GLODNXNDQ� GHQJDQ�PHODNVDQDNDQ� WLQGDNDQ� XQWXN

PHQFDUL� MDZDEDQ� DWDV� SHUPDVDODKDQ� \DQJ

GLDQJNDW�GDUL� WXJDV�VHKDUL�KDUL�GL�NHODV��.DVLKDQL

.DVERODK�� ������� 3HQJJXQDDQ� PHWRGH� LQL

GLGDVDUNDQ� SDGD� DVXPVL� EDKZD� NXDOLWDV

SHPEHODMDUDQ�GDSDW�GLDWDVL�JXUX�VHEDJDL� ODQJNDK

SHUEDLNDQ� SURIHVLRQDOLVPH� GHQJDQ� PHPEHUL

NHEHEDVDQ�SHQJHPEDQJDQ�NXULNXOXP��PDWHUL��GDQ

VWUDWHJL� SHPEHODMDUDQ�� 0DVDODK� WHULGHQWLILNDVL�

GLSDKDPL�� GDQ� GLSHFDKNDQ� VHFDUD� NRODERUDWLI

�+RSNLQV�� ������� VHKLQJJD� GLWHPXNDQ� DOWHUQDWLI

WHUEDLN�

3HQHOLWLDQ� LQL� EHUVLIDW� VLWXDVLRQDO�� DUWLQ\D

WLQGDNDQ� SHUEDLNDQ� \DQJ� GLODNXNDQ�� GLUDQFDQJ

NKXVXV� GDODP� 3HPEHODMDUDQ� VHMDUDK� ,QGRQHVLD

.XQR�GL�3URGLN�6HMDUDK�).,3���816��VHKLQJJD�EHOXP

WHQWX� WHSDW� MLND� GLWHUDSNDQ� SDGD�PDWD� NXOLDK

PDXSXQ�SURJUDP�VWXGL�GDQ� MXUXVDQ�\DQJ� ODLQ�

3HQHOLWLDQ� LQL� GLODNXNDQ� GHQJDQ� SHQGHNDWDQ

3DUWLVLSDWLI� .RODERUDWLI� DQWDUD� SHQHOLWL�� SLPSLQDQ

SURGLN��GDQ��PDKDVLVZD��VHKLQJJD�WHUMDGL�VKDULQJ

GDODP� VHWLDS� WDKDS� NHJLDWDQ�� 37.� GDSDW

GLGHILQLVLNDQ� VHEDJDL� SHQHOLWLDQ� \DQJ� EHUVLIDW

UHIOHNWLI�� \DQJ� GLODNXNDQ� XQWXN� PHQLQJNDWNDQ

NHPDQWDSDQ� UDVLRQDO� GDUL� WLQGDNDQ�WLQGDNDQ

Q\DWD�GDODP�PHODNVDQDNDQ� WXJDV��PHPSHUGDODP

SHPDKDPDQ� WHUKDGDS� WLQGDNDQ� \DQJ� GLODNXNDQ�

Q\D�� VHUWD�PHPSHUEDLNL� NRQGLVL� GL�PDQD� SUDNWLN�

SUDNWLN� SHPEHODMDUDQ� WHUVHEXW� GLODNXNDQ�� 8QWXN

PHZXMXGNDQ� WXMXDQ� WHUVHEXW�� 37.� GLODNVDQDNDQ

GHQJDQ� ³SURVHV� SHQJNDMLDQ� EHUGDXU´� �F\FOLFDO��

\DQJ� PHOLSXWL� HPSDW� WDKDS� NHJLDWDQ�� \DLWX�

SHUHQFDQDDQ� �SODQQLQJ��� WLQGDNDQ� �DFWLRQ��

SHQJDPDWDQ��REVHUYDWLRQ���GDQ�UHIOHNVL��UHIOHFWLRQ��

3HODNVDQDDQ� SHQHOLWLDQ� LQL� GLODNXNDQ� GDODP� GXD

VLNOXV�� \DLWX� VLNOXV� ,� VHEDJDL� LPSOHPHQWDVL

WLQGDNDQ�� VHGDQJNDQ� VLNOXV� ,,� VHEDJDL�SHUEDLNDQ�

6HEHOXP�PHQ\XVXQ� UHQFDQD� WLQGDNDQ�� SDGD

DZDO� SHQHOLWLDQ� LQL� GLODNXNDQ� SHQJLGHQWLILNDVLDQ

GDQ� SHQHWDSDQ� PDVDODK� SHQHOLWLDQ�� 6HFDUD

NHVHOXUXKDQ� � SHQHOLWLDQ� LQL� GLODNXNDQ� VHEDJDL

EHULNXW�

6LNOXV�3HUWDPD

3HUVLDSDQ�7LQGDNDQ

%HEHUDSD�NHJLDWDQ�\DQJ�GLODNXNDQ�SDGD�WDKDS�LQL

DGDODK�� GLVNXVL� WHQWDQJ� SHPEHODMDUDQ� VHMDUDK

,QGRQHVLD� NXQR�� GLVNXVL� WHQWDQJ� PHWRGH� GDQ

VWUDWHJL� SHPEHODMDUDQ�� ODWLKDQ� SHQ\XVXQDQ

UHQFDQD� SHODNVDQDDQ� SHPEHODMDUDQ�� GDQ

PHQJDGDNDQ� OHV� PRGHO� SHPEHODMDUDQ� XQWXN

PHQLQJNDWNDQ� NHWHUDPSLODQ� GRVHQ� GDODP

PHQHUDSNDQ�PRGHO� SHPHFDKDQ�PDVDODK� NUHDWLI

GDQ� PHQLQJNDWNDQ� NHPDPSXDQQ\D� GDODP

PHODNVDQDNDQ� SURVHGXU� SHPEHODMDUDQ�

3HODNVDQDDQ�7LQGDNDQ

%HUGDVDU� SHUVLDSDQ� GDQ� UHQFDQD� \DQJ� WHODK

GLPDWDQJNDQ��PDND�GRVHQ�SHQHOLWL��PHODNVDQDNDQ

WLQGDNDQ�GDODP�SURVHV�EHODMDU�PHQJDMDU�GL�NHODV�

$GDSXQ� SHODNVDQDDQ� SHPEHODMDUDQ� SDGD� VLNOXV

SHUWDPD�LQL�MDWXK�SDGD�KDUL�6HQLQ�WDQJJDO����0HL

������ 'DODP� NHVHPSDWDQ� WHUVHEXW�� MLND� GRVHQ

SHQHOLWL�PHQJDMDU��PDND�DQJJRWD�WLP�SHQHOLWL�\DQJ

ODLQ� EHUWXJDV� VHEDJDL� REVHUYHU�� 3HPEHODMDUDQ� LQL

GLPDNVXGNDQ� XQWXN�PHQJNRQGLVLNDQ�PDKDVLVZD�

.DUHQD�MXPODK�PDKDVLVZD�\DQJ�VDQJDW�EHVDU�\DLWX

���PDKDVLVZD��PDND� GDODP� SHODNVDQDDQ�PRGHO

SHPHFDKDQ� PDVDODK� NUHDWLI� LQL� SHPEDJLDQ

NHORPSRN� GLODNXNDQ� XQWXN� GXD� NDOL� SHUWHPXDQ�

\DLWX�SHUWHPXDQ�WDQJJDO����GDQ����0HL�������,QL

GLPDNVXGNDQ� DJDU� SHPEDJLDQ� NHORPSRN� ELVD

PHUDWD��GDQ�SHUNHORPSRNQ\D�WLGDN�WHUODOX�EDQ\DN

PDKDVLVZDQ\D�

2EVHUYDVL

6HFDUD� JDULV� EHVDU� KDVLO� REVHUYDVL� WHUKDGDS

SURVHV� EHODMDU�PHQJDMDU� \DQJ� GLVHOHQJJDUDNDQ

SDGD� VLNOXV� SHUWDPD� DGDODK� VHEDJDL� EHULNXW�� ���

'DUL� VHJL� SHQ\XVXQDQ� UHQFDQD� SHODNVDQDDQ

SHPEHODMDUDQ�GDSDW�GLNHPXNDNDQ�KDO�KDO�VHEDJDL

EHULNXW�� �D�� SHUXPXVDQ� NRPSHWHQVL� GDVDU� WHODK

UHOHYDQ� GHQJDQ� VWDQGDU� NRPSHWHQVL�� QDPXQ

PDVLK� WHUGDSDW� NDWD� NHUMD� \DQJ� NXUDQJ

RSHUDVLRQDO�PLVDOQ\D�NDWD�NDWD��PHQJHWDKXL��GDQ

PHPDKDPL�� �E�� WXMXDQ� SHPEHODMDUDQ� VXGDK

PHQJDFX�SDGD�NRPSHWHQVL�GDVDU��QDPXQ�ODJL�ODJL

PDVLK� PHQJJXQDNDQ� NDWD� NHUMD� \DQJ� WLGDN

RSHUDVLRQDO� VHSHUWL� FRQWRK�GL� DWDV�� �F�� � SHQJHP�

EDQJDQ� PDWHUL� SHPEHODMDUDQ� VHVXDL� GHQJDQ

UXPXVDQ� NRPSHWHQVL� GDVDU�� �G�� SHQ\XVXQDQ

ODQJNDK�ODQJNDK�VWUDWHJL� SHPEHODMDUDQ� VHVXDL

GHQJDQ�DOXU�NHJLDWDQ�\DQJ�GLODNVDQDNDQ�GL�GDODP

NHODV�� �G�� SHQFDQWXPDQ� VXPEHU� GDQ� PHGLD

SHPEHODMDUDQ�MHODV��GDQ��H��SHUHQFDQDDQ�DODW�GDQ

SURVHGXU�SHQLODLDQ�\DQJ�NXUDQJ� MHODV�� VXGDK�DGD
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VRDO�GDQ�NXQFL� MDZDEDQ��QDPXQ�EHOXP�DGD�NXQFL

VNRULQJQ\D�� ��� 'RVHQ� WHODK� PHODN�VDQDNDQ

SURVHGXU� SHPEHODMDUDQ� GHQJDQ� EDLN�� KDO� LQL

WHUUHIOHNVL�GDUL���D��3DGD�VDDW�SHQGDKXOXDQ��GRVHQ

WHODK�PHQJNRQGLVLNDQ�VXDVDQD�SHPEHODMDUDQ��GDQ

PHPEHULLNDQ�SHQJDQWDU�NH�DUDK�WRSLN�SHPEDKDV�

DQ� �E�� 3DGD� VDDW� NHJLDWDQ� LQWL� GRVHQ�PDPSX

PHPLPSLQ�PDKDVLVZD�GDODP��PHQJLGHQWLILNDVL�GDQ

PHUXPXVNDQ�PDVDODK��PHPEDJL� NHORPSRN� GDQ

VXE� NHORPSRN�� 'DQ�PHPLPSLQ� GLVNXVL� NHODV� �F�

3DGD� VDDW� SHQXWXSDQ� GRVHQ� EHUXVDKD�PHPEXDW

NHVLPSXODQ�� GDQ�PHORQWDUNDQ� EHEHUDSD� SHUWD�

Q\DDQ� NHSDGD� EHEHUDSD�PDKDVLVZD� VHFDUD� DFDN

�G��'L� VDPSLQJ� KDO�KDO� GL� DWDV�� GRVHQ� MXJD�� ���

PHQJXDVDL� PDWHUL� \DQJ� GLVDPSDLNDQ�� GDQ� ���

SHUKDWLDQQ\D� PHUDWD� NH� VHOXUXK� PDKDVLVZD�

0HVNLSXQ� VXGDK� WHUMDGL� EDQ\DN� SHQLQJNDWDQ

GDODP� SHODNVDQDDQ� 3%0�� QDPXQ� NHNXUDQJDQQ\D

MXJD�PDVLK�DGD��\DLWX����D��VXDUDQ\D�NXUDQJ�MHODV�

�E�� �GRVHQ� WHUODOX� VHULQJ�PHOXFX��GDQ� � �F��GRVHQ

WLGDN� EHUVLNDS� WHJDV� GDODP� PHQJKDGDSL

PDKDVLVZD� \DQJ�PHQJJDQJJX� NHWHUWLEDQ� NHODV�

%HEHUDSD� NHOHPDKDQ� ODLQ� SDGD� VDDW� SHODNVDQDDQ

SHPEHODMDUDQ�� NDLWDQQ\D� GHQJDQ� SHQHUDSDQ

PRGHO� SHPHFDKDQ�PDVDODK� NUHDWLI�� DGDODK�� �D�

SHPEHQWXNDQ�NHORPSRN�KDQ\D�GLODNXNDQ�EHUGDVDU

WHPSDW� GXGXN�� VHKLQJJD� SHPEDJLDQ� NHORPSRN

WLGDN�PHUDWD� EDLN� GDUL� MHQLV� NHODPLQ�PDXSXQ

WLQJNDW� NHPDPSXDQQ\D�� GDQ� �E�� GRVHQ� WLGDN

PHQWDDWL� DORNDVL� ZDNWX� \DQJ� WHODK� GLUHQFDQDND�

VHKLQJJD�ZDNWXQ\D�PRORU�����.UHDWLYLWDV�GDQ�KDVLO

EHODMDU� PDKDVLVZD� EHOXP� PHQXQMXNNDQ

SHQLQJNDWDQ� VHFDUD� VLJQLILNDQ�� +DO� LWX� GDSDW

GLNHPXNDNDQ� VHEDJDL� EHULNXW�� �D��PDKDVLVZD

NXUDQJ� NUHDWLI� GDODP�PHPDQIDDWNDQ� VXPEHU�� �E�

PDKDVLVZD� NXUDQJ� PDPSX� PHQJHNVSORUDVL

PDVDODK�� �F��PDKDVLVZD� NXUDQJ� GLVLSOLQ� GDODP

PHPDQIDDWNDQ� ZDNWX� EHODMDUQ\D�� �G�� VHODPD

GLVNXVL� EHUODQJVXQJ�� KDQ\D� EHEHUDSD�PDKDVLVZD

\DQJ� DNWLI�� �G�� VXDVDQD� NHODV� ZDNWX� GLVNXVL

EHUODQJVXQJ� WDPSDN� NDNX�� GDQ� GLVNXVL� PDVLK

VHULQJ�PDFHW�

$QDOLVLV�GDQ�5HIOHNVL

'DUL�KDVLO�DQDOLVLV�GDQ�UHIOHNVL�DWDV�WLQGDNDQ�\DQJ

GLODNXNDQ� GDODP�3%0�SDGD� VLNOXV� SHUWDPD�GDSDW

GLNDWDNDQ�EDKZD�GRVHQ�WHODK�PHQJDMDU�OHELK�EDLN

GLEDQGLQJNDQ� VHEHOXPQ\D�� 0HVNLSXQ� GHPLNLDQ

NHPDPSXDQ� WHUVHEXW�PDVLK� SHUOX� GLWLQJNDWNDQ

ODJL�� VHEDE� PDVLK� WDPSDN� DGDQ\D� EHEHUDSD

NHOHPDKDQ�GDODP�SHPEHODMDUDQ�WHUVHEXW��.DUHQD

PDVLK�DGD�NHOHPDKDQ�NHOHPDKDQ�LWX�ODK�VHKLQJJD

NUHDWLYLWDV� GDQ� KDVLO� � EHODMDU�PDKDVLVZD� EHOXP

PHQLQJNDW� VHFDUD� EHUDUWL�

6LNOXV�.HGXD

5HQFDQD�3HUEDLNDQ�GDQ�7LQGDNDQ

%HUSLMDN�GDUL�KDVLO��$QDOLVLV�GDQ�UHIOHNVL�GDQ�KDVLO

REVHUYDVL�SDGD�VLNOXV�SHUWDPD��PDND�GDODP�VLNOXV

NHGXD� LQL� GLDGDNDQ� SHUEDLNDQ� UHQFDQD� XQWXN

PHQLQJNDWNDQ� NHPDPSXDQ� GRVHQ� GDODP

SHPEHODMDUDQ�� $GDSXQ� SHUEDLNDQ� \DQJ� GLPDNVXG

DGDODK� VHEDJDL� EHULNXW�� ��� .HOHPDKDQ� GDODP

SHQ\XVXQDQ� 533� GLQLODL� WLGDN� WHUODOX� SULQVLS�

VHKLQJJD�GRVHQ�GLVDUDQNDQ�PHQ\XVXQ�533�VHFDUD

PDQGLUL�GHQJDQ�FDWDWDQ�PHPSHUKDWLNDQ�EHEHUDSD

NHOHPDKDQ� VHEHOXPQ\D�� 6HODQMXWQ\D� 533

GLNRQVXOWDVLNDQ� GHQJDQ� WLP� SHQHOLWL� VHEHOXP

GLLPSOHPHQWDVLNDQ� GDODP� SHPEHODMDUDQ�� ���

8QWXN�PHQLQJ�NDWNDQ�NUHDWLYLWDV�GDQ�KDVLO�EHODMDU

PDKDVLVZD�� PDND� GRVHQ� KDUXV� OHELK� PHQJ�

RSWLPDONDQ� NHPDPSXDQQ\D� GDODP�PHQHUDSNDQ

PRGHO�SHPHFDKDQ�PDVDODK�NUHDWLI��.DUHQD�LWX�WLP

SHQHOLWL� PHUDVD� SHUOX�PHQJDGDNDQ� OHV� PRGHO

SHPEHODMDUDQ� ODJL�

3HODNVDQDDQ�7LQGDNDQ

6HWHODK� UHQFDQD� SHUEDLNDQ� GLWHWDSNDQ� GDQ

SHUVLDSDQ� GLODNVDQDNDQ� VHEDJDLPDQD� GLXUDLNDQ

SDGD�EDJLDQ�VHEHOXPQ\D��GRVHQ�SHQHOLWL�NHPXGLDQ

PHQJLPSOHPHQWDVLNDQQ\D� GDODP� SURVHV� EHODMDU

PHQJDMDU� GL� NHODV�� .HJLDWDQ� EHODMDU� PHQJDMDU

GLODNVDQDNDQ�SDGD�KDUL�6HQLQ��WDQJJDO����-XQL��GDQ

-XPDW�����-XQL������

2EVHUYDVL

6HFDUD� JDULV� EHVDU� KDVLO� REVHUYDVL� WHUKDGDS

SURVHV� EHODMDU�PHQJDMDU� \DQJ� GLVHOHQJJDUDNDQ

SDGD� VLNOXV� NHGXD� DGDODK� VHEDJDL� EHULNXW�� ��

3HQ\XVXQDQ� 5HQFDQD� 3HODNVDQDDQ� 3HPEHODMDUDQ

533� � \DQJ� GLVXVXQ� � SDGD� VLNOXV� NHGXD� LQL� VXGDK

FXNXS�EDLN��0HVNLSXQ�SDGD�VLNOXV�SHUWDPD�PDVLK

DGD� NHNXUDQJDQ� VHEDJDLPDQD� \DQJ� WHODK

GLXUDLNDQ� VHEHOXPQ\D�� WHWDSL� SDGD� VLNOXV� NHGXD

LQL�GDUL�VDWX�SHUWHPXDQ�NH�SHUWHPXDQ�EHULNXWQ\D

WHUXV� PHQJDODPL� SHUEDLNDQ�� ��� 'RVHQ� WHODK

PHODNVDQDNDQ� SURVHGXU� SHPEHODMDUDQ�\DQJ� OHELK

EDLN�GDUL�VLNOXV�,��KDO�LQL�WHUUHIOHNVL�GDUL���D����3DGD
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$NKPDG� $ULI�0XVDGDG��3HQLQJNDWDQ�.UHDWLYLWDV� GDQ�+DVLO� %HODMDU�6HMDUDK� ,QGRQHVLD�.XQR� 0HODOXL�2SWLPDOLVDVL�0RGHO�3HPHFDKDQ�0DVDODK� .UHDWLI

VDDW� SHQGDKXOXDQ�� GRVHQ� WHODK�PHQJNRQGLVLNDQ

VXDVDQD� SHPEHODMDUDQ��PHQJDGDNDQ� DSSHUVHSVL�

GDQ�PHQMHODVNDQ� NRQSHWHQVL� VHUWD� JDULV� EHVDU

PDWHUL� \DQJ� DNDQ� GLVDPSDLNDQ� �E�� 3DGD� VDDW

NHJLDWDQ� LQWL� GRVHQ� OHELK� WUDPSLO� PHPLPSLQ

PDKDVLVZD��PHQJLGHQWLILNDVL� � GDQ�PHUXPXVNDQ

PDVDODK��GRVHQ�MXJD�WHODK�PHPEDJL�NHORPSRN�GDQ

VXE� NHORPSRN�� GDQ� DNKLUQ\D� GRVHQ� MXJD�PDPSX

PHPLPSLQ�GLVNXVL�NHODV���%DKNDQ�NHNXUDQJDQ�\DQJ

WHUMDGL� SDGD� VLNOXV� ,� \DLWX� SHPEDJLDQ� NHORPSRN

\DQJ�KDQ\D�GLGDVDUNDQ�SDGD�WHPSDW�GXGXN��SDGD

VLNOXV�,,�WHODK�GLSHUEDLNL����F���3DGD�VDDW�SHQXWXSDQ

GRVHQ� EHUXVDKD�PHPEXDW� NHVLPSXODQ� GDUL� DSD

\DQJ�WHODK�GLVDPSDLNDQ��GLGLVNXVLNDQ���GRVHQ�MXJD

PHORQWDUNDQ� EHEHUDSD� SHUWDQ\DDQ� NHSDGD

EHEHUDSD�PDKDVLVZD�VHFDUD�DFDN����G����%HEHUDSD

NHOHELKDQ��\DQJ�VXGDK�WHUOLKDW�SDGD�VLNOXV�,�MXJD

WHWDS�GLSHUWDKDQNDQ�SDGD�VLNOXV�,,�������.UHDWLYLWDV

GDQ� KDVLO� EHODMDU�PDKDVLVZD� WHODK�PHQXQMXNNDQ

SHQLQJNDWDQQ\D� VHFDUD� VLJQLILNDQ�� +DO� LWX

GLDQWDUDQ\D� WHUOLKDW� GDUL�� �D��PDKDVLVZD� � NUHDWLI

GDODP�PHQJJXQDNDQ� VXPEHU�� �E��PDKDVLVZD

NUHDWLI� GDODP�PHQJLGHQWLILNDVL� GDQ�PHUXPXVNDQ

PDVDODK�� �F��PDKDVLVZD�NUHDWLI� GDODP�PHQJHNV�

SORUDVL�GDQ�PHPEDKDV�PDVDODK���G��EDKNDQ�GDODP

GLVNXVL�SXQ�NUHDWLYLWDV�PDKDVLVZD�VDQJDW�WDPSDN�

PLVDOQ\D� GDODP�PHQJHOXDUNDQ� LGH�� JDJDVDQ�

PDXSXQ� SHQGDSDW�� 'L� VDPSLQJ� LWX�PDKDVLVZD

PXODL�WHUOLKDW�GLVLSOLQ�GDODP�PHPDQIDDWNDQ�ZDNWX

EHODMDUQ\D�� PLVDOQ\D�� VXGDK� WLGDN� DGD� \DQJ

WHUODPEDW�PDVXN� NHODV�� GDQ� VHODPD� SHODMDUDQ

EHUODQJVXQJ�SXQ�VXGDK�WLGDN��DGD�\DQJ�EHUELVLN�

ELVLN� GDQ� UDPDL� VHQGLUL�� � 6XDVDQD� NHODV� VHODPD

SHPEHODMDUDQ� EHUODQJVXQJ� MXJD� NHOLKDWDQ

NRQGXVLI�� VHKLQJJD� PDKDVLVZD� GDSDW� EHODMDU

GHQJDQ� EDLN�

$QDOLVLV�GDQ�5HIOHNVL

+DVLO� REVHUYDVL� WHUKDGDS� .%0� VHMDUDK� ,QGRQHVLD

NXQR�\DQJ��GLODNVDQDNDQ�ROHK�SHQHOLWL�SDGD�VLNOXV

NHGXD� LQL� WHODK� EHUMDODQ� GHQJDQ� EDLN�

3HPEHODMDUDQ� \DQJ� WHODK� GLREVHUYDVL� GDODP�GXD

NDOL�SHUWHPXDQ�SDGD�VLNOXV�NHGXD�LQL��\DLWX�WDQJJDO

���GDQ�����-XQL������SDGD�XPXPQ\D�PHQJDODPL

NHPDMXDQ� GDUL� VDWX� SHUWHPXDQ� NH� SHUWHPXDQ

EHULNXWQ\D�� 3DGD� SHUWHPXDQ� NHGXD� GDUL� VLNOXV

NHGXD��LQL�GRVHQ�SHQHOLWL�WHODK�PDPSX�PHQJDGRSVL

GDQ�PHQJDSOLNDVLNDQ� VHPXD� WLGDNDQ� \DQJ� WHODK

GLUDQFDQJ� EHUVDPD� WLP� SHQHOLWL� \DQJ� ODLQ� GDODP

3%0� VHKLQJJD� SHPEHODMDUDQ� \DQJ� GLSLPSLQQ\D

WDPSDN�OHELK�EDLN�GLEDQGLQJ�SHUWHPXDQ�GDQ�VLNOXV

VHEHOXPQ\D��$NLEDWQ\D�NUHDWLYLWDV�GDQ�KDVLO�EHODDU

PDKDVLVZD� SXQ� OHELK�PHQLQJNDW�

0HVNLSXQ� PDVLK� WDPSDN� EHEHUDSD

NHOHPDKDQ��QDPXQ�NHOHPDKDQ�WHUVHEXW�GLDQJJDS

WLGDN� WHUODOX� EHUPDVDODK� VHKLQJJD� WLP� SHQHOLWL

VHSDNDW� PHQJDNKLUL� NHJLDWDQ� SHQHOLWLDQ� SDGD

VLNOXV�NHGXD�LQL�GHQJDQ�PHPEHULNDQ�UHNRPHQGDVL

DJDU� GRVHQ� VHODOX� � PHPSHUWDKDQNDQ� GDQ

PHQLQJNDWNDQ� NXDOLWDV� SHPEHODMDUDQQ\D� GHQJDQ

PHQJJXQDNDQ�PRGHO�PRGHO� SHPEHODMDUDQ� \DQJ

LQRYDWLI�

+DVLO�SHQHOLWLDQ�GDQ�SHPEDKDVDQ

.HPDPSXDQ�0HQ\XVXQ�5HQFDQD�3HODNVDQDDQ

3HPEHODMDUDQ

6HODPD� LQL� GRVHQ� PHQJDNX� WLGDN� SHUQDK

PHQ\XVXQ� UHQFDQD� SHODNVDQDDQ� SHPEHODMDUDQ

�533�� VHEHOXP� SHUNXOLDKDQ�� 6HWHODK� GLDGDNDQ

GLVNXVL� WHQWDQJ� SHPEHODMDUDQ� VHMDUDK� ,QGRQHVLD

NXQR��VHFDUD�EHUWDKDS�WHUMDGL�SHUXEDKDQ���'LVNXVL

\DQJ� GLDQWDUDQ\D�PHQFDNXS� WHQWDQJ� SHQWLQJQ\D

533� � WHUVHEXW�PDPSX�PHQDQDPNDQ� NHVDGDUDQ

GRVHQL�� ,D� VDGDU� DWDV� DQJJDSDQ� \DQJ� NHOLUX

VHODPD�LQL��GDQ�EHUMDQML�DNDQ�PHQ\XVXQ�533�VHWLDS

NDOL� DNDQ�PHQJLPSOHPHQWDVLNDQQ\D� GDODP� 3%0�

6HWHODK� GLDGDNDQ� ODWLKDQ� SHQ\XVXQDQ� 533�� \DLWX

SDGD� KDUL� 5DEX� WDQJJDO� ��� 0HL� ������ WHUQ\DWD

1

R�

,QGLNDWRU� 6LNOXV�,� 6LNOLXV�,,�

�� 3HUXPXVDQ�NRPSHWHQVL�GDVDU� .XUDQJ� %DLN�

�� 3HUXPXVDQ�WXMXDQ�SHPEHODMDUDQ� .XUDQJ� %DLN�

�� 3HQJHPEDQJDQ�PDWHUL�SHPEHODMDUDQ� %DLN� %DLN�

�� 3HQHWDSDQ�PRGHO�PHWRGH�SHPEHODMDUDQ� %DLN� %DLN�

�� 3HQ\XVXQDQ�ODQJNDK�ODQJNDK�SHPEHODMDUDQ� &XNXS� %DLN�

�� 3HQHWDSDQ�PHGLD�GDQ�VXPEHU�EHODMDU� &XNXS� &XNXS�

�� 3HQ\XVXQDQ�DODW�GDQ�SURVHGXU�SHQLODLDQ� &XNXS� %DLN�

7DEHO� ��� .HPDMXDQ� 'RVHQ� GDODP� 3HQ\XVXQDQ�533
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-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU���� -DQXDUL� ����

SDGD� VLNOXV� SHUWDPD� GRVHQ� �PDPSX�PHQ\XVXQ

533�� 6HWHODK� PHQGDSDW� EHUEDJDL� PDVXNDQ

DNKLUQ\D�SDGD�VLNOXV�NHGXD�VHFDUD�PDQGLUL��GRVHQ

PDPSX�PHQ\XVXQ�533�GHQJDQ�OHELK�EDLN��$UWLQ\D

EHEHUDSD� NHOHPDKDQ� \DQJ�PDVLK� WDPSDN� SDGD

VLNOXV� SHUWDPD�� GDSDW� GLSHUEDLNL� SDGD� VLNOXV

NHGXD�

�� .HPDPSXDQ�0HODNVDQDNDQ�3HPEHODMDUDQ

GHQJDQ�0RGHO�3HPHFDKDQ�0DVDODK�.UHDWLI

0HQXUXW�GDWD� \DQJ�GLSHUROHK�GDUL�KDVLO� REVHUYDVL

WHUKDGDS� 3%0� \DQJ� GLODNVDQDNDQ� VHEHOXP

GLDGDNDQ� WLQGDNDQ�� GRVHQ� � WHUNHVDQ�PHQJDMDU

KDQ\D�XQWXN�PHQ\DPSDLNDQ�SHQJHWDKXDQ�NHSDGD

PDKDVLVZD�� +DO� LWX� EHUDUWL� GRVHQ�PHPSRVLVLNDQ

GLUL� VHEDJDL� VXPEHU� SHQJHWDKXDQ�� VHGDQJNDQ

PDKDVLVZD� KDQ\DODK� SLKDN� \DQJ� SDVLI�� VHNHGDU

PHQHULPD� SHQJHWDKXDQ� GDUL� GRVHQQ\D�� 'DODP

REVHUYDVL� DZDO� MXJD� WHUXQJNDS� EDKZD� GRVHQ

PHQJDMDU� GHQJDQ� SURVHGXU� \DQJ� NXUDQJ� WHSDW�

6HWHODK� GLDGDNDQ� WLQGDNDQ� EHUXSD� GLVNXVL

WHQWDQJ� KDNLNDW� SHPEHODMDUDQ� VHMDUDK� GDQ

GLDGDNDQ� OHV� PRGHO� SHPEHODMDUDQ� GHQJDQ

SHQHUDSDQ�PRGHO� SHPHFDKDQ�PDVDODK� NUHDWLI�

DNKLUQ\D� GRVHQ� SHQHOLWL� GDSDW� PHPSHUEDLNL

NHPDPSXDQQ\D� GDODP� PHODNVDQDNDQ� SURVHV

SHPEHODMDUDQ� GL� � NHODV�� .HPDMXDQ� WHUVHEXW

PLVDOQ\D�GLWXQMXNNDQ�VHEDJDL�EHULNXW��3DGD�VLNOXV

SHUWDPD� GRVHQ� VXGDK�PDPSX�PHQJLPSOHPHQ�

WDVLNDQ� SURVHGXU� SHPEHODMDUDQ� GHQJDQ�PRGHO

30.�� 0HVNLSXQ� GDODP� SHODNVDQDDQQ\D� EHOXP

PDNVLPDO�� WHWDSL� VXGDK� FXNXS� EDLN�� %HEHUDSD

NHNXUDQJDQ� \DQJ� PDVLK� WDPSDN� SDGD� VLNOXV

SHUWDPD�� DNKLUQ\D� GLDQDOLVLV� GDQ� GLUHIOHNVLNDQ

NHPEDOL� VHEDJDL� GDVDU� XQWXN� SHUEDLNDQ� UHQFDQD

GDQ� WLQGDNDQ� EHULNXWQ\D�� 6HWHODK� GLDGDNDQ

SHUEDLNDQ� UHQFDQD� GDQ� EHEHUDSD� SHUVLDSDQ

VHSHUWL�OHV�PRGHO�SHPEHODMDUDQ��PDND�SDGD�VLNOXV

NHGXD� SHODNVDQDDQQ\D� OHELK� RSWLPDO�� $UWLQ\D

GRVHQ� EHQDU�EHQDU�PDPSX�PHQHUDSNDQ�PRGHO

SHPHFDKDQ�PDVDODK� NUHDWLI� GDODP� SHPEHODMDUDQ

VHMDUDK� ,QGRQHVLD� NXQR�� %HEHUDSD� NHNXUDQJDQ

\DQJ�PDVLK� WHUOLKDW� SDGD� VLNOXV� SHUWDPD� MXJD

VXGDK� WLGDN� WHUMDGL�GDODP�VLNOXV�NHGXD�

3HQHUDSDQ�0RGHO�3HPHFDKDQ�0DVDODK�.UHDWLI

'DSDW�0HQLQJNDWNDQ�.UHDWLYLWDV�%HODMDU

0DKDVLVZD

0DVDODK� \DQJ� GLDQJNDW� GDODP� SHQHOLWLDQ� LQL

DGDODK� UHQGDKQ\D� NUHDWLYLWDV� EHODMDU�PDKDVLVZD�

+DO� LWX� WHUXQJNDS� SDGD� VDDW� GLDGDNDQ� REVHUYDVL

DZDO�� \DQJ� WHUUHIOHNVLNDQ� GDUL�� EDQ\DNQ\D

PDKDVLVZD� \DQJ� WHUODPEDW� PDVXN� NHODV�

PDKDVLVZD� SDVLI� GDODP� SHUNXOLDKDQ�� WLGDN� DGD

\DQJ�EHUWDQ\D��EDKNDQ�NDODX�GLWDQ\D�WLGDN�EDQ\DN

\DQJ�PDX�PHQMDZDE��GDQ�NDODX�SXQ�DGD�NXDOLWDV

MDZDEDQQ\D� � UHQGDK��'L� VDPSLQJ� LWX�PDKDVLVZD

NXUDQJ�PHPSHUKDWLNDQ� SHUNXOLDKDQ�� DGD� \DQJ

QJDQWXN�� QJREURO� GHQJDQ� WHPDQQ\D�� DGD� \DQJ

PHQFRUHW�FRUHW�� GDQ� DGD� \DQJ� PHQJJDPEDU

VHQGLUL�� VHKLQJJD� VXDVDQD� JDGXK�

6HWHODK� PDVDODK� LWX� GLJDOL� OHELK� GDODP�

GLDQDOLVLV�� GDQ� GLDGDNDQ� GLVNXVL�� SHQHOLWL�PHUDVD

SHUOX� PHQHUDSNDQ� PRGHO� SHPEHODMDUDQ� \DQJ

WHSDW��\DQJ�PHPXQJNLQNDQ� WHUEHQWXNQ\D�EXGD\D

EHUSLNLU� NUHDWLI� \DQJ�PDPSX�PHQJKDVLONDQ� SROD

EHUSLNLU� NRPSUHKHQVLI�� 6DODK� VDWX� � PRGHO

SHPEHODMDUDQ� LQRYDWLI� \DQJ� GLNHWDKXL� GDQ� GDSDW

PHQXPEXKNDQ� NUHDWLYLWDV� EHODMDU� PDKDVLVZD

DGDODK�PRGHO�SHPHFDKDQ�PDVDODK�NUHDWLI��0HODOXL

PRGHO� LQL��PDKDVLVZD� GLGRURQJ�PHPLOLNL� VLNDS

PDQGLUL�PHODOXL�SURVHV�NHPDPSXDQ�EHNHUMD�VDPD�

SDUWLVLSDVL� DNWLI�� NHPDPSXDQ� PHUHQFDQDNDQ

NHJLDWDQ� EHODMDU� GDUL� WXJDV�WXJDV� WHUVWUXNWXU

GHQJDQ�PHQFDUL�GDQ�PHQJKLPSXQ�GDWD��LQIRUPDVL�

IDNWD�� VHUWD� EHUODWLK�PHQJHPXNDNDQ� SHQGDSDW�

0RGHO� LQL� OHELK�PHPSRVLVLNDQ�PDKDVLVZD�VHEDJDL

VXE\HN� EHODMDU� \DQJ� SHUOX� GLOLEDWNDQ� VHFDUD� DNWLI

GDODP�3%0�� 6HPHQWDUD� LWX� GRVHQ� OHELK�EHUSHUDQ

VHEDJDL�IDVLOLWDWRU��SHPELPELQJ��SHQGDPSLQJ��GDQ

NRRUGLQDWRU� GDODP� SHPEHODMDUDQ�

6HWHODK� GLDGDNDQ� EHEHUDSD� SHUVLDSDQ�� GDQ

GLDGDNDQ� WLQGDNDQ� EHUXSD� RSWLPDOLVDVL� PRGHO

SHPHFDKDQ�PDVDODK�NUHDWLI�GDODP�.%0��WHUQ\DWD

GDUL� VDWX� VLNOXV� NH� VLNOXV� EHULNXWQ\D�PHQLQJNDW

MXJD� NUHDWLYLWDV� EHODMDU�PDKDVLVZD��� +DO� LQL� ELVD

GLMHODVNDQ�� NDUHQD�PRGHO� SHPHFDKDQ�PDVDODK

NUHDWLI� PHQXQWXW� NUHDWLYLWDV�PDKDVLVZD� GDODP

PHQJHOXDUNDQ� LGH�� JDJDVDQ� GDQ� SHQGDSDW�PXODL

GDUL�� LGHQWLILNDVL�PDVDODK�� SHXPXVDQ�PDVDODK�

PHQFDUL�GDQ�PHQJXPSXONDQ�VXPEHU��PHQJDQDOLVLV

VXPEHU�� VDPSDL� SDGD� SHPHFDKDQ� PDVDODK�

%DKNDQ�PRGHO� LQL� MXJD�PHQXQWXW� VHWLDS�PDKD�

VLVZD� XQWXN� LNXW� DNWLI� GDQ� NUHDWLI� GDODP� VHWLDS

WLQJNDW� SHQJDNLMLDQ� GDQ� GLVNXVL�� \DLWX�PXODL� GDUL

WLQJNDW� VXE� NHORPSRN�� NHORPSRN�� VDPSDL� GLVNXVL

NHODV�
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$NKPDG� $ULI�0XVDGDG��3HQLQJNDWDQ�.UHDWLYLWDV� GDQ�+DVLO� %HODMDU�6HMDUDK� ,QGRQHVLD�.XQR� 0HODOXL�2SWLPDOLVDVL�0RGHO�3HPHFDKDQ�0DVDODK� .UHDWLI

3HQHUDSDQ�0RGHO�3HPHFDKDQ�0DVDODK�.UHDWLI

'DSDW�0HQLQJNDWNDQ�+DVLO�%HODMDU�0DKDVLVZD

2SWLPDOLVDVL� SHQHUDSDQ� PRGHO� SHPHFDKDQ

PDVDODK� NUHDWLI� WHUQ\DWD� EXNDQ� VHNHGDU

PHQLQJNDWNDQ� NUHDWLYLWDV� EHODMDU� PDKDVLVZD�

WHWDSL�MXJD�PDPSX�PHQLQJNDWNDQ�KDVLO�EHODMDUQ\D�

+DO� LQL� GDSDW� GLOLKDW� GDUL� DUVLS� QLODL�PDKDVLVZD�

\DQJ� WHUQ\DWD� VHFDUD� XPXP� WHUMDGL� SHQLQJNDWDQ

PXODL� GDUL� QLODL� DZDO� PDKDVLVZD� �VHEHOXP

GLDGDNDQ� WLQGDNDQ��� QLODL� VHWHODK� GLDGDNDQ

WLQGDNDQ�SDGD�VLNOXV�SHWDPD��VDPSDL�SDGD�VLNOXV

NHGXD�� 8QWXN� OHELK� MHODVQ\D� GDSDW� GLOLKDW� SDGD

WDEHO� EHULNXW�

7DEHO� ���� � 3HQLQJNDWDQ�1LODL�0DKDVLVZD

1R ,QGLNDWRU 3UD�7LQ 6LNOXV 6LNOXV

GDNDQ , ,,

� 1LODL� 7HUHQGDK �� �� ��

� 1LODL�7HUWLQJJL �� �� ��

� 1LODL� 5DWD�UDWD �� �� ��

6HODPD� LQL� SHPEHODMDUDQ� \DQJ� EHUODQJVXQJ

FHQGHUXQJ�PHQXQMXNNDQ�� ��� JXUX� OHELK� EDQ\DN

FHUDPDK�� ��� PHGLD� EHOXP� GLPDQIDDWNDQ�� ��

SHQJHORODDQ�EHODMDU� NODVLNDO�GDQ� NHJLDWDQ�EHODMDU

NXUDQJ�EHUYDULDVL�����WXQWXWDQ�JXUX�WHUKDGDS�KDLO

EHODMDU�UHQGDK�����WLGDN�DGD�SDMDQJDQ�KDVLO�NDU\D

SHVHUWD�GLGLN����� JXUX�GDQ�EXNX�VHEDJDL� VXPEHU

EHODMDU�� ��� VHPXD� SHVHUWD� GLGLN� GLDQJJDS� VDPD�

��� SHQLODLDQ� KDQ\D� EHUXSD� WHVW�� ��� ODWLKDQ� GDQ

WXJDV�WXJDV� NXUDQJ� GDQ� WLGDN�PHQDQWDQJ�� GDQ

����LQWHUDNVL�SHPEHODMDUDQ�VHDUDK��6\DLIXO�6DJDOD�

������� 3HPEHODMDUDQ� \DQJ� GHPLNLDQ� WLGDN

PHQXQMXNNDQ� XVDKD� \DQJ� EHUDUWL� GDUL� SLKDN

JXUXQ\D�� VHKLQJJD� WLGDN� DNDQ�PHPEHULNDQ� KDVLO

EHODMDU� \DQJ� EHUDUWL� SXOD�

0HQJDMDU�PHQXUXW� +�� %XUWRQ� DGDODK� XSD\D

PHPEHULNDQ� VWLPXOXV�� ELPELQJDQ� SHQJDUDKDQ�

GDQ� GRURQJDQ� NHSDGD� SHVHUWD� GLGLN� DJDU� WHUMDGL

SURVHV�EHODMDU��6\DLIXO�6DJDOD����������6HGDQJNDQ

*DJQH� GDQ� %ULJ� �������PHQJHPXNDNDQ� EDKZD

SHQJDMDUDQ�EXNDQODK�VHVXDWX�\DQJ�WHUMDGL�VHFDUD

NHEHWXODQ��PHODLQNDQ� DGDQ\D� NHPDPSXDQ� JXUX

\DQJ�GLPLOLNL� WHQWDQJ�GDVDU�GDVDU�PHQJDMDU�\DQJ

EDLN��0HQXUXW�-DPHV�%��%URZ�VHSHUWL�\DQJ�GLNXWLS

ROHK� 6XU\RVXEURWR� �������� WXJDV� GDQ� SHUDQDQ

JXUX� DQWDUD� ODLQ��PHQJXDVDL� GDQ�PHQJHPEDQJ�

NDQ� PDWHUL� SHODMDUDQ�� PHUHQFDQDNDQ� GDQ

PHPSHUVLDSNDQ�SHODMDUDQ�VHKDUL�KDUL��PHQJRQWURO

GDQ� PHQJHYDOXDVL� NHJLDWDQ� VLVZD�� 6HQDGD

GHQJDQ� SHQGDSDW� WHUVHEXW�� -DUROLPHN� GDQ� )RVWHU

�������PHQJHPXNDNDQ�EDKZD�PHQJDMDU�PHQJDQ�

GXQJ� WLJD� SHUDQDQ� EHVDU� \DLWX��PHUHQFDQDNDQ�

PHODNVDQDNDQ�� GDQ�PHQJHYDOXDVL� SHPEHODMDUDQ�

-DGL�PHQJDMDU� DGDODK� NHJLDWDQ� EHODMDU�� VHKLQJJD

SURVHV� EHODMDU� PHQJDMDU� GDSDW� EHUODQJVXQJ

VHFDUD� HIHNWLI� GDQ� HILVLHQ�� 2OHK� NDUHQD� LWX�

GLVDUDQNDQ� DJDU� SHPEHODMDUDQ� \DQJ� EHUVLIDW

PHQJKDIDO�� GDQ� SHPEHODMDUDQ� \DQJ� EHUVLIDW

PHQHULPD� VHEDLNQ\D� GLWLQJJDONDQ� SDUD� JXUX

�6XNPDGLQDWD��-DPL¶DW��GDQ�$KPDQ��������

7HUNDLW� GHQJDQ� SHPEHODMDUDQ� VHMDUDK�� SDUD

DKOL� VHSHUWL� �%DQN��������� �6\OYHVWHU���������GDQ

�0D\V�� ������ � VDQJDW�PHQJKDUDSNDQ� GLJXQDNDQ�

Q\D� VXPEHU�VXPEHU� VHMDUDK�� 6LVZD� KDUXV

EHUXVDKD�PHQHPXNDQ� EXNWL�EXNWL� GDUL� SHULVWLZD

PDVD� ODPSDX� �VXPEHU� VHMDUDK���PHQJRODK� DWDX

PHQJDGDNDQ� NULWLN� WHUKDGDS� VXPEHU� WHUVHEXW�

PHQDIVLUNDQ�� GDQ� NHPXGLDQ� PHQ\XVXQQ\D

PHQMDGL�FHULWHUD�VHMDUDK��*XUX�WLGDN�ODJL�PHQMDGL

VDWX�VDWXQ\D� VXPEHU� LQIRUPDVL� GL� NHODV�� WHWDSL

OHELK� EHUSHUDQ� GDODP� EDQ\DN� GLPHQVL�� VHEDJDL

VHRUDQJ�SHPELPELQJ�DNWLYLWDV�VLVZD��7XJDV�VLVZD

VHSHUWL� VHRUDQJ� VHMDUDKZDQ� SURIHVVLRQDO�

PHVNLSXQ�EDUX� SDGD� WLQJNDW� SHUNHQDODQ��0HUHND

GDSDW�PHQJXPSXONDQ��PHQJRODK��PHQDIVLUNDQ�

GDQ� PHQ\LPSXONDQ� VXPEHU�VXPEHU� GHQJDQ

EHUEDJDL�PDFDP� FDUD�� EDKNDQ� WHUSDNVDQ\D� EXNX

SHODMDUDQ� VHMDUDK� GL� VHNRODK� SXQ� GDSDW� GLSDNDL

VHEDJDL� VXPEHU�� WHUJDQWXQJ� GDUL� EDJDLPDQD� NLWD

PHPSHUODNXNDQ� VXPEHU� WHUVHEXW� �+DPLG�+DVDQ�

������

$SD� \DQJ� WHODK� GLXUDLNDQ� GL� DWDV� PHQMDGL

ODQGDVDQ� GDQ� VHNDOLJXV� VHEDJDL� NHUDQJND� DFXDQ

EDJL� SHODNVDQDDQ� SHQHOLWLDQ� LQL�� 6HEDJDLPDQD

\DQJ� WHODK� GLNHPXNDNDQ� VHEHOXPQ\D�� \DQJ

PHQMDGL� PDVDODK� GDODP� SHQHOLWLDQ� LQL� DGDODK

UHQGDKQ\D� NUHDWLYLWDV� GDQ� KDVLO� EHODMDU� VHMDUDK

,QGRQHVLD� NXQR�� 6HWHODK� GLJDOL� VXPEHU� SHUPD�

VDODKDQQ\D�PHODOXL� REVHUYDVL� GDQ� ZDZDQFDUD�

NHPXGLDQ�GLGLVNXVLNDQ� GDQ� GLDQDOLVLV� WLP�SHQHOLWL

EHUNH\DNLQDQ� EDKZD�PDVDODK� WHUVHEXW� GDSDW

GLSHUEDLNL�PHODOXL� RSWLPDOLVDVL�SHQHUDSDQ� �PRGHO

SHPHFDKDQ�PDVDODK�NUHDWLI� �GDODP�SHPEHODMDUDQ

VHMDUDK� ,QGRQHVLD� NXQR�� 7HUQ\DWD� WLQGDNDQ� \DQJ

WHODK� GL ODNXNDQ� ROHK� WLP� SHQHOLW L� PHQMDGL

NHQ\DWDDQ�� 6HEDJDLPDQD� WHODK� GLNHPXNDNDQ



��

-XUQDO�3HQGLGLNDQ� GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU���� -DQXDUL� ����

SDGD� EDJLDQ� VHEHOXPQ\D�� EDKZD� RSWLPDOLVDVL

SHQHUDSDQ�PRGHO� SHPHFDKDQ�PDVDODK� NUHDWLI

EHUGDPSDN� SRVLWLI� WHUKDGDS� NUHDWLYLWDV�PDKD�

VLVZD��7HPXDQ�LQL�VHODUDV�GHQJDQ�WHRUL�WHRUL�\DQJ

WHODK�GLNHPXNDNDQ�GL�DWDV��EDKZD�GDODP�NHJLDWDQ

EHODMDU� PHQJDMDU�� WXJDV� JXUX�GRVHQ� � DGDODK

PHQJRUJDQLVDVL� DWDX�PHQJDWXU� OLQJNXQJDQ� GDQ

PHQJKXEXQJNDQQ\D� GHQJDQ� SHVHUWD� GLGLN�

VHKLQJJD�WHUMDGL�SURVHV�EHODMDU���3HQHUDSDQ�PRGHO

SHPHFDKDQ�PDVDODK� NUHDWLI� SDGD� JLOLUDQQ\D� MXJD

PDPSX�PHQLQJNDWNDQ� KDVLO� EHODMDU�PDKDVLVZD�

%HUGDVDUNDQ�XUDLDQ�GL�DWDV��GDSDW�GLQ\DWDNDQ

EDKZD� WLQGDNDQ�WLQGDNDQ� \DQJ� WHODK� GLODNXNDQ

GDODP� SHQHOLWLDQ� LQL� GDSDW� GLSHUWDQJJXQJMDZDE�

NDQ� EDLN� VHFDUD� WHRULWLV�PDXSXQ�HPSLULV�� 6HFDUD

WHRULWLV� WLQGDNDQ�WLQGDNDQ� \DQJ� WHODK� GLODNXNDQ

ROHK� WLP� SHQHOLWL� GLGXNXQJ� ROHK� WHRUL�WHRUL� \DQJ

UHOHYDQ� GHQJDQ�PDVDODK� \DQJ� GLKDGDSL�� 6HFDUD

HPSLULV� WHODK� WHUEXNWL� EDKZD� DSD� \DQJ� WHODK

GLODNXNDQ� ROHK� SHQHOLWL� GDSDW� PHQLQJNDWNDQ

NUHDWLYLWDV� GDQ� KDVLO� EHODMDU� VHMDUDK� ,QGRQHVLD

NXQR�

6LPSXODQ�GDQ�6DUDQ

6LPSXODQ

3HUWDPD��PDVDODK� GDODP� SHQHOLWLDQ� LQL� DGDODK

UHQGDKQ\D� NUHDWLYLWDV� GDQ� KDVLO� EHODMDU

PDKDVLVZD�GDODP�PDWD� NXOLDK�6HMDUDK� ,QGRQHVLD

.XQR��0DVDODK� WHUVHEXW� GDSDW� GLSHUEDLNL�PHODOXL

RSWLPDOLVDVL� SHQHUDSDQ� PRGHO� SHPHFDKDQ

PDVDODK� NUHDWLI�� .HGXDQ\D� VHFDUD� EHUWDKDS

PHQJDODPL� SHQLQJNDWDQ� VHWHODK� GLDGDNDQ

WLQGDNDQ�GDODP�SHQHOLWLDQ��LQL��7LQGDNDQ�WLQGDNDQ

\DQJ� \DQJ� GLPDNVXG� DGDODK�� ��� GLVNXVL� WHQWDQJ

SHPEHODMDUDQ�VHMDUDK�����GLVNXVL�WHQWDQJ�PHWRGH�

VWUDWHJL� GDQ� SHQGHNDWDQ� GDODP� SHPEHODMDUDQ

VHMDUDK�� GDQ� NKXVXVQ\D� GLIRNXVNDQ� SDGD

SHQDQDPDQ� NRQVHS� WHQWDQJ�PRGHO� SHPHFDKDQ

PDVDODK� NUHDWLI�� ��� SHODWLKDQ� SHQ\XVXQDQ� 533�

GDQ� ��� OHV� PRGHO� SHPEHODMDUDQ�� \DQJ� MXJD

GLWHNDQNDQ�SDGD�SHQLQJNDWDQ�NHWHUDPSLODQ�GRVHQ

GDODP�PHQHUDSNDQ�PRGHO� � 30.�� \DQJ�PHOLSXWL

ODQJNDK�ODQJNDK�� ��� SHQGDKXOXDQ�RULHQWDVL�� ��

NHJLDWDQ� LQWL� \DQJ�PHQFDNXS�� �D�� LGHQWLILNDVL

PDVDODK���E��SHUXPXVDQ�PDVDODK���F��SHPEDJLDQ

NHORPSRN�GDQ�VXE�NHORPSRN�� �G��SHPEDKDVDQ�GL

WLQJNDW� VXE� NHORPSRN� GDQ� NHORPSRN�� GDQ� �H�

GLVNXVL�NHODV��GDQ����SHQXWXS��.HGXD��RSWLPDOLVDVL

SHQHUDSDQ�PRGHO� SHPHFDKDQ�PDVDODK� NUHDWLI

WHUEXNWL�PDPSX�PHQLQJNDWNDQ�NUHDWLYLWDV�EHODMDU

PDKDVLVZD�� +DO� LWX� GDSDW� GLOLKDW� GDUL� EHEHUDSD

LQGLNDWRU�� \DLWX�� ��� 0DKDVLVZD� EHUXVDKD

PHPDQIDDWNDQ� ZDNWX� EHODMDU� GHQJDQ� VHEDLN�

EDLNQ\D�� WLGDN� DGD� ODJL� \DQJ� WHUODPEDW�PDVXN

NHODV�� GL� GDODP� NHODV� PDKDVLVZD� VDQJDW

PHPSHUKDWLNDQ�SHUNXOLDKDQ�����0DKDVLVZD�WHUOLEDW

DNWLI� GDQ� EDQ\DN� LGH� DWDX� JDJDVDQ� GDODP� VHWLDS

ODQJNDK� NHJLDWDQ�� PLVDOQ\D� GDODP� NHJLDWDQ�

LGHQWLILNDVL� PDVDODK�� SHUXPXVDQ�PDVDODK�� GDQ

VDDW� PHQJNDML� PDVDODK� EDLN� GL� WLQJNDW� VXE

NHORPSRN�PDXSXQ�NHORPSRN�����0DKDVLVZD�FXNXS

NUHDWLI� GDODP� PHQFDUL�� PHQJXPSXONDQ�� GDQ

PHQJDQDOLVLV� VXPEHU�VXPEHU� \DQJ� UHOHYDQ�� EDLN

GDUL� EXNX�EXNX� PDXSXQ� LQWHUQHW�� ��� 6HODPD

GLVNXVL� EHUODQJVXQJ��PD\RULWDV�PDKDVLVZD� GDSDW

EHUSDUWLVLSDVL� DNWLI�� DGD� \DQJ� EHUWDQ\D� GDQ� DGD

\DQJ�PHQMDZDE�GHQJDQ�SHUWDQ\DDQ�GDQ�MDZDEDQ

\DQJ� UHOHYDQ� GHQJDQ� SRNRN� SHUPDVDODKDQ�� ��

6XDVDQD� NHODV� VHODPD�.%0� EHUODQJVXQJ� WDPSDN

NRQGXVLI�

.HWLJD�� SHQHUDSDQ� PRGHO� SHPHFDKDQ

PDVDODK� NUHDWLI� SDGD� DNKLUQ\D� MXJD� PDPSX

PHQLQJNDWNDQ� KDVLO� EHODMDU�PDKDVLVZD�� +DO� LQL

GDSDW� GLOLKDW� GDUL� QLODL� WHUUHQGDK�� QLODL� WHUWLQJJL�

GDQ� UDWD�UDWD� QLODL�PDKDVLVZD� \DQJ� FHQGHUXQJ

PHQJDODPL� SHQLQJNDWDQ� PXODL� GDUL� VHEHOXP

GLDGDNDQ� WLQGDNDQ�� VHWHODK� GLDGDNDQ� WLQGDNDQ

SDGD� VLNOXV� SHUWDPD�� GDQ� VHWHODK� VLNOXV� NHGXD�

6DUDQ

'DUL�VLPSXODQ�GL�DWDV��VHODQMXWQ\D�GDSDW�GLDMXNDQ

VDUDQ� VHEDJDL� EHULNXW�� 3HUWDPD�� SDUD� JXUX� GDQ

GRVHQ�� NKXVXVQ\D� SDUD� SHQJDMDU� VHMDUDK

GLVDUDQNDQ� XQWXN� PHPLQLPDOLVLU� SHQJJXQDDQ

PHWRGH� FHUDPDK�� 6HEDE�PHWRGH� FHUDPDK�KDQ\D

PHPSRVLVLNDQ� SHVHUWD� GLGLN� VHEDJDL� SLKDN� \DQJ

SDVLS�� \DQJ� KDQ\D� ELVD� PHQHULPD� DSD� \DQJ

GLVDPSDLNDQ� JXUX�GRVHQQ\D�� 0HWRGH� LWX� SHUOX

GLWLQJJDONDQ� NDUHQD� FXNXS�PHPERVDQNDQ� GDQ

WLGDN� PHPEHUL� WDQWDQJDQ� SDGD� SHVHUWD� GLGLN�

'DODP� KDO� LQL� SDUD� JXUX� GDQ� GRVHQ� VHMDUDK

GLKDUDSNDQ�PHQFRED� EHUEDJDL� PRGHO� SHPEH�

ODMDUDQ�\DQJ�PDPSX�PHQLQJNDWNDQ�DNWLYLWDV��GDQ

NUHDWLYLWDV� SHVHUWD� GLGLN�� VHEDE� SHPEHODMDUDQ

VHMDUDK� DNDQ� OHELK� EHUDUWL� MLND� GDSDW� GLODNXNDQ

ROHK�SHVHUWD� GLGLN� VHQGLUL�� .HGXD�� SURJUDP�6WXGL

3HQGLGLNDQ� 6HMDUDK� VHEDJDL� WHPSDW� GL� PDQD

SHQHOLWLDQ� LQL� GLODNXNDQ�� GLKDUDSNDQ�PHPSXQ\DL
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$NKPDG� $ULI�0XVDGDG��3HQLQJNDWDQ�.UHDWLYLWDV� GDQ�+DVLO� %HODMDU�6HMDUDK� ,QGRQHVLD�.XQR� 0HODOXL�2SWLPDOLVDVL�0RGHO�3HPHFDKDQ�0DVDODK� .UHDWLI

JDPEDUDQ� \DQJ� MHODV�PHQJHQDL� NXDOLWDV� SHPEH�

ODMDUDQ�� GDQ� DNWLYLWDV� EHODMDU� PDKDVLVZDQ\D�

*DPEDUDQ� WHUVHEXW� GDSDW� GLMDGLNDQ� VHEDJDL

EDKDQ� SHUWLPEDQJDQ� GDODP�XSD\D� SHPELQDDQ� GL

SURJUDP� VWXGL� Q\D�� 0RGHO� WLQGDNDQ� \DQJ

GLWDZDUNDQ� GDODP� SHQHOLWLDQ� LQL� MXJD� GDSDW

GLMDGLNDQ� VHEDJDL� VDODK� VDWX� EHQWXN� WLQGDNDQ

SHUEDLNDQ�NXDOLWDV�SHPEHODMDUDQ�PDWD�NXOLDK��\DQJ

ODLQ�� 7HQWX� VDMD� GHQJDQ� EHUEDJDL� SHQ\HVXDLDQ

\DQJ�UHOHYDQ�GHQJDQ�PDVLQJ�PDVLQJ�GRVHQ��PDWD

NXOLDK�� GDQ�PDKDVLVZDQ\D�

3XVWDND�$FXDQ
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*XQQLQJ��'HQQLQJ��������7KH�7HDFKLQJ�RI�+LVWRU\��/RQGRQ��&URRP�+HOP�

+DPLG�+DVDQ�� ������ 3HQJDMDUDQ� VHMDUDK�DQWDUD�+DUDSDQ� GDQ�.HQ\DWDDQ��0DNDODK�� 6HPLQDU� 6HMDUDK

1DVLRQDO� GL� <RJ\DNDUWD�
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0D\V��3��������:K\�7HDFK�+LVWRU\"��/RQGRQ��8QLYHUVLW\�RI�/RQGRQ�3UHVV�

1DVXWLRQ��6��������'LGDNWLN�$VDV�DVDV�0HQJDMDU��-DNDUWD��%XPL�$NVDUD�

1XJURKR�1RWRVXVDQWR���������6HMDUDK�'HPL�0DVD�.LQL��-DNDUWD��8,�SUHVV�

3DUQHV��6LGQH\�-��������&36,��7KH�*HQHUDO�6\VWHP��'DODP��7KH�)DFHV�DQG�)RUPV�RI�FUHDWLYLW\�

&DOLIRUQLD��3ULQWFUDIW�,QF�

6LPDQMXQWDN��%���GDQ�3DVDULEX��//��������3HQJDQWDU�'LGDNWLN�0HWRGLN�.XULNXOXP�3URVHV�%HODMDU�0HQJDMDU�

%DQGXQJ�� 7DUVLWR�

6XNPDGLQDWD��1�6���-DPL¶DW��$�1���GDQ�$KPDQ��������3HQJHQGDOLDQ�0XWX�3HQGLGLNDQ�6HNRODK�0HQHQJDK�

.RQVHS��3ULQVLS��GDQ�,QVWUXPHQ��%DQGXQJ��5HILND�$GLWDPD�

6\DLIXO�6DJDOD��������.RQVHS�GDQ�0DNQD�3HPEHODMDUDQ�XQWXN�0HPEDQWX�0HPHFDKNDQ�3UREOHPDWLND

%HODMDU�GDQ�0HQJDMDU��%DQGXQJ��$OIDEHWD�

6\DLIXO�6DJDOD��������.HPDPSXDQ�3URIHVLRQDO�*XUX�GDQ�7HQDJD�.HSHQGLGLNDQ��%DQGXQJ��$OIDEHWD�

6\OYHVWHU��'��������7HDFKLQJ�+LVWRU\��/RQGRQ��*URP�+HOP��/WG�

7LP�3HODWLK�3UR\HN�3*60��������3HQHOLWLDQ�7LQGDNDQ�.HODV��%DKDQ�3HODWLKDQ�'RVHQ�/37.�GDQ�*XUX

6HNRODK�0HQHQJDK��-DNDUWD��'LWMHQ�'LNWL��'HSGLNEXG�
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&RXQW\�6XSHULQWHQGHG� RI�6FKRRO�2IILFH�
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