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�� 3HQGDKXOXDQ

���� /DWDU� %HODNDQJ�0DVDODK

,QGRQHVLD�PHUXSDNDQ� VXDWX� EDQJVD� \DQJ

PDV\DUDNDWQ\D� PDMHPXN�� .HPDMHPXNDQ� LWX

WHUEHQWXN��DQWDUD�ODLQ��NDUHQD�EHUDJDPQ\D�ODWDU

EHODNDQJ�EDQJVD�GDODP�KDO�VXNX��DJDPD��UDV��GDQ

JRORQJDQ��.RHQWMDUDQLJUDW������������'LWLQMDX�GDUL

SDUDGLJPD�SROLWLN��NHPDMHPXNDQ�ELVD�PHQJDQGXQJ

PDVDODK��NDUHQD�GDSDW�PHQMDGL�SHPLFX�ODKLUQ\D

GLVLQWHJUDVL� QDVLRQDO�� 6HGDQJNDQ� GLWLQMDX� GDUL

SDUDGLJPD�NHLOPXDQ��NHPDMHPXNDQ�ELVD�PHUXSDNDQ

VXDWX�ODKDQ�VWXGL�\DQJ�PHQDULN��DQWDUD�ODLQ�GDSDW

PHQ\HOLGLNL� SHUWDQ\DDQ� GDQ� MDZDEDQ� WHPDWLV

WHQWDQJ���DSD��PHQJDSD��VLDSD��GL�PDQD��NDSDQ�

GDQ�EDJDLPDQD� WHUMDGL�KXEXQJDQ�DWDX�LQWHUDNVL

GDODP� VHWLDS� NHORPSRN� PDV\DUDNDW� LWX�� WHODK�

VHGDQJ�� EDNDO� WHUMDGL�� 6HPXD�NRQVHS� WHUVHEXW

VHEHQDUQ\D�GDSDW�GLNDML�VHFDUD�LOPLDK�PHODOXL�VXGXW

SDQGDQJ� LOPX�DQWURSRORJL�� VRVLRORJL��SVLNRORJL�

SVLNRORJL�VRVLDO�� OLQJXLVWLN�� PDXSXQ� NDMLDQ

LQWHUGLVLSOLQHU��VHSHUWL�LOPX�NRPXQLNDVL�

6HPER\DQ�%KLQHND�7XQJJDO�,ND�\DQJ�WHUWXOLV

GL�OHPEDU�SLWD�\DQJ�GLFHQJNHUDP�EXUXQJ�*DUXGD

EXNDQ�KDQ\D�VORJDQ�EHODND��6HPER\DQ� WHUVHEXW

3UDVDQJND�6RVLDO�GDQ�(IHNWLYLWDV

.RPXQLNDVL�$QWDUNHORPSRN

$%675$&7

%DGX\�FRPPXQLW\�LV�RQH�RI�HWKQLFV�NQRZQ�DV�,VRDWHG�&XVWRP�&RPXQLW\��.RPXQLWDV�$GDW

7HUSHQFLO���7KH�UHVHDUFK�LV�D�TXDQWLWDWLYH�UHVHDUFK��XVLQJ�VXUYH\�PHWKRGH�

7KH�GDWD�ZDV�FROHFWHG�IURP�VDPSOH�RI�SRSXODWLRQ��7KH�UHVHDUFK�LV�DLPHG�WR�GHVFULEH

WKH�FRUUHODWLRQ�DQG�HIIHFW�DPRQJ�YDULDEOHV�E\�K\SRWHVLV�WHVW��FDOOHG�DV�H[SODQDWRU\�UHVHDUFK�

7KH�UHVXOW�VKRZV�WKDW�VRFLDO�GLVWDQFH�LQ�%DGX\�'DODP�&RPPXQLW\�GHHSO\�GHWHUPLQHV

WKH�HIIHFWLYLW\�RI�&LEROHJHU�FRPPXQLFDWLRQ��,W�PHDQV��WKH�IDUWKHU�VRFLDO�GLVWDQFH�LQ�%DGX\

&RPPXQLW\�LV�WKH�OHVV�HIIHFWLYH�&LEROHJHU�FRPPXQLFDWLRQ�LV��'LVFULPLQDWLRQV�LQ�%DGX\�'DODP

&RPPXQLW\�GRHV�QRW�GHWHUPLQH�WKH�FRPPXQLFDWLRQ�HIIHFWLYHQHVV�LQ�&LEROHJHU�&RPPXQLW\�

6RFLDO�GLVWDQFH�ERWK�LQ�%DGX\�'DODP�DQG�%DGX\�/XDU�HIIHFWV�RQH�WR�DQRWKHU�LQ�WHUP�RI�HIIHFWLYH

FRPPXQLFDWLRQ�EHWZHHQ�WKHP��6RFLDO�GLVWDQFH�LQ�%DGX\�'DODP�HIIHFWV�WKHLU�FRPPXQLFDWLRQ

ZLWK�%DGX\�/XDU��7KH�IDUWKHU�VRFLDO�GLVWDQFH�LQ�%DGX\�'DODP�LV��WKH�OHVV�HIIHFWLYH

WKH�FRPPXQLFDWLRQ�LV��'LVFULPLQDWLRQ�LQ�%DGX\�'DODP�FRPPXQLW\�GHHSO\�GHWHUPLQHV

WKH�FRPPXQLFDWLRQ�HIIHFWLYHQHVV�ZLWK�%DGX\�/XDU�

.DWD�NXQFL��PDV\DUDNDW�EDGX\�� SUDVDQJND� VRVLDO��NRPXQLNDVL� DQWDUNHORPSRN

$KPDG�6LKDEXGLQ�GDQ�6XZDLE�$PLUXGGLQ
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GLSLOLK�NDUHQD�PHPDQJ�GHPLNLDQODK�NRQGLVL�EDQJVD

LQL��3HUEHGDDQ�\DQJ�DGD�EXNDQ�PHQMDGL�SHQ\HEDE

SHUWHQWDQJDQ��QDPXQ�VHKDUXVQ\D�PHQMDGL�SHUHNDW

GDQ�SHQ\DWX�VHJDOD�SHUEHGDDQ�\DQJ�DGD��%HUELFDUD

PHQJHQDL�NRPXQLWDV�DGDW�WHUSHQFLO��PHPDQJ�WLGDN

ELVD�WHUOHSDV�GDUL�EHUDJDPQ\D�EXGD\D�\DQJ�DGD�GL

,QGRQHVLD�� 0DVLQJ�PDVLQJ� EXGD\D� PHPHOLNL

NHXQLNDQ�WHUVHQGLUL��3HUWDQ\DDQQ\D�DGDODK�DSDNDK

NHEXGD\DDQ�\DQJ�DGD�WHUVHEXW�GDSDW�PHQMDGL�GD\D

WDULN� EDJL� SDULZLVDWD�� PLVDOQ\D�� DWDX�PHPDQJ

GHQJDQ� VHQJDMD� GLMDJD� DJDU� MDQJDQ� VDPSDL

PHQGDSDWNDQ�DNVHV�\DQJ�PHPEXDW�PHUHND�PHQMDGL

VHPDNLQ�SLQWDU�GDQ�ODPEDW�ODXQ�DNDQ�PHQLQJJDONDQ

EXGD\D� \DQJ� DGD"� 3HQXOLV�PHQFRED�PHQ\RURWL

VDODK�VDWX�VXNX�\DQJ�DGD�GL�,QGRQHVLD��\DLWX�VXNX

%DGX\�

6HFDUD�DGPLQLVWUDWLI��ZLOD\DK�%DGX\�DWDX�ELDVD

SXOD� GLVHEXW�ZLOD\DK� ³5DZD\DQ´� DWDX�ZLOD\DK

³.DQHNHV´�� WHUPDVXN� GDODP� GHVD� .DQHNHV�

NHFDPDWDQ�/HXZLGDPDU��NDEXSDWHQ�/HEDN��3URYLQVL

%DQWHQ��GXOX�PDVXN�ZLOD\DK�-DZD�%DUDW���:LOD\DK

\DQJ�GLKXQL�2UDQJ�%DGX\�LQL�EHUDGD�SDGD�NDZDVDQ

SHJXQXQJDQ�.HQGHQJ� \DQJ� MXJD� VHEDJLDQQ\D

PHUXSDNDQ�KXWDQ�OLQGXQJ��:LOD\DKQ\D�EHUEXNLW�

EXNLW��GDQ�SHPXNLPDQ�ELDVDQ\D�EHUDGD�GL�ZLOD\DK

OHPEDK� EXNLW�� SDGD� GDHUDK�GDHUDK� GDWDU� GHNDW

VXPEHU�DLU�WDQDK�DWDX�VXQJDL�

:LOD\DK�%DGX\� VHNDUDQJ� PHPLOLNL� OXDV

��������� KHNWDU�� MDXK� OHELK� NHFLO� GLEDQGLQJNDQ

GHQJDQ�NHDGDDQ�SDGD�DEDG�NH����\DQJ�WHUEHQWDQJ

PXODL� GDUL� NHFDPDWDQ� /HXZLGDPDU� �VHNDUDQJ�

VDPSDL�NH�3DQWDL�6HODWDQ��%DWDV�GHVD�VHSHUWL�\DQJ

DGD�VHNDUDQJ��GLEXDW�SDGD�SHUPXODDQ�DEDG�NH����

EHUVDPDDQ�GHQJDQ�SHPEXNDDQ�SHUNHEXQDQ�NDUHW

GL� GHVD� /HXZLGDPDU� ROHK� SHPHULQWDK� +LQGLD

%HODQGD� \DQJ� GLODNVDQDNDQ� ROHK� 3DWLK� 'HUXV

�,VNDQGDU��������������*DUQD���������������

6HEXWDQ�³2UDQJ�%DGX\´�DWDX�8UDQJ�%DGX\

\DQJ�GLJXQDNDQ�XQWXN�NHORPSRN�PDV\DUDNDW�LQL

EXNDQ� EHUDVDO� GDUL� PHUHND� VHQGLUL�� 3HQGXGXN

ZLOD\DK�%DQWHQ�6HODWDQ�\DQJ�VXGDK�EHUDJDPD�,V�

ODP�� ELDVD�PHQ\HEXW� PDV\DUDNDW� \DQJ� VXND

EHUSLQGDK�SLQGDK��VHSHUWL�KDOQ\D�RUDQJ�%DGDZL�GL

$UDE�� GHQJDQ� VHEXWDQ� ³%DGX\´��2UDQJ�RUDQJ

%HODQGD�VHSHUWL�+RHYHOO��-DFREV��0HLMHU��3HQQLQJ�

3OH\WH��7UFKW��GDQ�*HLVH��PHQ\HEXW�PHUHND�EDGRH¶L�

EDGRHM�� EDGRHZL�� GDQ� RUDQJ� NQHNHV� VHSHUWL

GLNHPXNDNDQ�GDODP�ODSRUDQ�ODSRUDQQ\D��6HNLWDU

WDKXQ������DQ��NHWLND�.73��NDUWX�7DQGD�3HQGXGXN�

GLEHUODNXNDQ�GL�VLQL��KDPSLU�WLGDN�DGD�\DQJ�PHQRODN

GHQJDQ�VHEXWDQ�2UDQJ�%DGX\��:DODXSXQ��VHEXWDQ

GLUL� \DQJ� ELDVD�PHUHND� JXQDNDQ� DGDODK�8UDQJ

.DQHNHV��8UDQJ�5DZD\DQ��8UDQJ�7DQJWX��%DGX\

'DODP��GDQ�8UDQJ�SDQDPSLQJ��%DGX\�/XDU���1DPD

³%DGX\´� PXQJNLQ� GLDPELO� GDUL� QDPD� VXQJDL

&LEDGX\�GDQ�QDPD�JXQXQJ�%DGX\�\DQJ�NHEHWXODQ

EHUDGD�GL�ZLOD\DK�%DGX\��*DUQD������������

0DV\DUDNDW�%DGX\� DGDODK� VDODK� VDWX� HWQLN

\DQJ� GDSDW� GLNDWDNDQ� VHEDJDL� NRPXQLWDV� \DQJ

PHQJLVROLU� GLUL�� DWDX� GDODP� LVWLODK� VHNDUDQJ

.RPXQLWDV�$GDW� 7HUSHQFLO� VHEDJDL� SHQJJDQWL

LVWLODK�0DV\DUDNDW�7HUDVLQJ��6HODQMXWQ\D��LVWLODK

WHUVHEXW� GLNXNXKNDQ� GHQJDQ�6XUDW� .HSXWXVDQ

3UHVLGHQ� 1R� ���� WDKXQ� ������ 'DODP� 6XUDW

NHSXWXVDQ� 3UHVLGHQ� LWX� GLVHEXWNDQ� EDKZD

3HQJHUWLDQ�.RPXQLWDV�$GDW�7HUSHQFLO� DGDODK

NHORPSRN�VRVLDO�EXGD\D�\DQJ�EHUVLIDW�ORNDO�GDQ

WHUSHQFDU�VHUWD�NXUDQJ�DWDX�EHOXP�WHUOLEDW�GDODP

MDULQJDQ� GDQ� SHOD\DQDQ� EDLN� VRVLDO�� PDXSXQ

HNRQRPL�

6HFDUD� XPXP�� PDV\DUDNDW� %DGX\� WHUEDJL

PHQMDGL�WLJD�NHORPSRN��\DNQL�WDQJWX��SHQGDKXOX�

FLNDO�EDNDO��SRNRN���SDQDPSLQJ��SLQJJLU��EXDQJDQ��

GDQ� GDQJND� �UDQJND�� NRWRU��� 7DQJWX� GDQ

SDQDPSLQJ� EHUDGD� GL� ZLOD\DK� GHVD� .DQHNHV�

VHGDQJ�GDQJND�WHUGDSDW�GL�OXDU�GHVD�.DQHNHV��%LOD

GLOLKDW�GDUL�WLQJNDW�NHWDDWDQ�SDGD�DGDW��PDND�WDQJWX

OHELK�WLQJJL�GDUL�SDQDPSLQJ��GDQ�SDQDPSLQJ�OHELK

WLQJJL� GDUL� GDQJND� � 0HVNL� GHPLNLDQ�

SHQJHORPSRNDQ� \DQJ� VHULQJ� GLJXQDNDQ� DGDODK

WDQJWX�PHUXMXN�SDGD�PDV\DUDNDW�%DGX\�'DODP�

VHGDQJNDQ�SDQDPSLQJ�GDQ�GDQJND�PHUXMXN�SDGD

PDV\DUDNDW�%DGX\�/XDU��%DGX\�'DODP��GLVHEXW

MXJD� %DGX\� -HUR�� 8UDQJ� NDMHURDQ�� VHEDJDL

SHPHJDQJ�DGDW�\DQJ�WHJXK��PHPLOLNL�WLJD�NDPSXQJ�

\DLWX� ���� &LNHXVLN�� GLVHEXW� MXJD� WDQJWX� 3DGD

$JHXQJ�� ���� &LEHR�� GLVHEXW� MXJD� WDQJWX

3DUDKL\DQJDQ��GDQ�����&LNDUWDZDQD��GLVHEXW�MXJD

WDQJWX�.XMDQJ��.HWLJD�NDPSXQJ�VXFL�LQL�GLVHEXW

MXJD�VHEDJDL�WHOX�WDQJWX��WLJD�WDQJWX��

2UDQJ�%DGX\� PHQJDQJJDS� EDKZD� NHWLJD

WDQJWX� WHUVHEXW� VHEDJDL� WDQDK� ODUDQJDQ�� \DNQL
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GDHUDK�\DQJ�GLOLQGXQJL�GDQ�WLGDN�VHPEDUDQJ�RU�

DQJ� GDSDW�PDVXN� GDQ� EHUEXDW� VHNHKHQGDNQ\D�

6HGDQJNDQ�%DGX\� /XDU� WHUGLUL� GDUL� VHNLWDU� ��

NDPSXQJ�\DQJ�WHUVHEDU�GL�VHEHODK�EDUDW��WLPXU��GDQ

XWDUD�GDUL�%DGX\�'DODP��'L�VHEHODK�VHODWDQ��WLGDN

DGD�SHPXNLPDQ�NDPSXQJ��NHFXDOL�6DVDND�'RPDV

WHPSDW�DWDX�REMHN�SHPXMDDQ�\DQJ�GLDQJJDS�SDO�

LQJ�VXFL�EDJL�2UDQJ�%DGX\���'DQDVDVPLWD�������

*DUQD��������3HUPDQD��������

0DV\DUDNDW� %DGX\� PHQJHQDO� GXD� VLVWHP

SHPHULQWDKDQ��\DNQL�VLVWHP�QDVLRQDO�GDQ�VLVWHP

WUDGLVLRQDO� �DGDW��� 'DODP� VLVWHP� QDVLRQDO�

PDV\DUDNDW�%DGX\�WHUPDVXN�GDODP�ZLOD\DK�GHVD

.DQHNHV�� NHFDPDWDQ� /HXZLGDPDU�� NDEXSDWHQ

/HEDN��SURYLQVL�%DQWHQ��'HVD�.DQHNHV�GLSLPSLQ

ROHK�NHSDOD�GHVD�\DQJ�GLVHEXW� MDUR�SDPDUHQWDK

�DZDOQ\D�GLVHEXW� MDUR�ZDUHJD��GDQ�SDGD� MDPDQ

NRORQLDO�GLVHEXW� MDUR�JXEHUQHPHQ���6HGDQJNDQ�

VHFDUD�WUDGLVLRQDO�SHPHULQWDKDQ�SDGD�PDV\DUDNDW

%DGX\� EHUFRUDN� NHVXNXDQ� GLVHEXW� NDSXXQDQ�

NDUHQD�SXXQ�PHUXSDNDQ�SLPSLQDQ�WHUWLQJJL��$GD

WLJD�RUDQJ�SXXQ�GL�ZLOD\DK�%DGX\��PDVLQJ�PDVLQJ

SXXQ�&LNHXVLN��SXXQ�&LEHR��GDQ�SXXQ�&LNDUWDZDQD�

\DQJ�PHUXSDNDQ�³WULWXQJJDO´��3DUD�SXXQ�GLEDQWX

ROHK� MDUR� �SHODNVDQD� KDULDQ� NDSXXQDQ��� JLUDQJ

VHXUDW��SHPDQJNX�DGDW���EDUHVDQ��NHDPDQDQ���GDQ

WDQJNHVDQ��NHSDOD�GXNXQ��

'L�%DGX\�/XDU��WLGDN�DGD�SXXQ��SHPLPSLQ

WHUWLQJJL�GL�VLQL�GLSHJDQJ�ROHK�MDUR��VHEDJDL�NHSDOD

NDPSXQJ��EHVHUWD�SHPEDQWX�SHPEDQWXQ\D��*DUQD�

������3HUPDQD�������

6DODK�VDWX�PDVDODK�\DQJ�VHODOX�GLKDGDSL�ROHK

VHWLDS�PDV\DUDNDW�PDMHPXN�DGDODK�NRPXQLNDVL

DQWDUHWQLN��6HULQJNDOL�KDVLO�NRPXQLNDVL�DQWDUHWQLN

DGDODK� PXQFXOQ\D� SHUDVDDQ� NXUDQJ� WHUEXND

DQWDUHWQLN��NXUDQJ�HPSDWL��VHODOX�EHUSLNLU�QHJDWLI�

NXUDQJ�PHPEHULNDQ� GXNXQJDQ� GDQ� PHQMDJD

NHVHLPEDQJDQ�

3HQHOLWLDQ� LQL� GLIRNXVNDQ� SDGD� HIHNWLYLWDV

NRPXQLNDVL�\DQJ�GLDODPL�ROHK�SDUD�NRPXQLNDWRU

GDUL�VHWLDS�NHORPSRN���6XNX�%DGX\�/XDU���6XNX

%DGX\��'DODP��0DV\DUDNDW�&LEROHJHU�/HEDN��GDQ

:LVDWDZDQ��GHQJDQ�SDUD�NRPXQLNDQ�GDUL�NHORPSRN

ODLQ��3HVDQ�SHVDQ�SUDVDQJND�VRVLDO��VWHUHRWLS��MDUDN

VRVLDO� � GDQ� VLNDS� GLVNULPLQDVL�� GDUL� SDUD

NRPXQLNDWRU� VHWLDS� NHORPSRN� PHPSHQJDUXKL

HIHNWLYLWDV�NRPXQLNDVL�GHQJDQ�SDUD�NRPXQLNDQ�GDUL

NHORPSRN�ODLQ�

3HUEHGDDQ� SHUVHSVL� SDUD� NRPXQLNDWRU� GDUL

VHWLDS�NHORPSRN�WHQWDQJ�SHVDQ�SHVDQ��VWHUHRWLS�

MDUDN�VRVLDO��VLNDS�GLVNULPLQDVL�VHUWD�HIHNWLYLWDV

NRPXQLNDVLQ\D� SDGD� SDUD� NRPXQLNDQ� GDUL

NHORPSRN� ODLQ�� 0HOLKDW� YDULDEHO�YDULDEHO� ODLQ

�YDULDEHO�DQWHVHGHQ��\DQJ�PHPHQJDUXKL�SHUVHSVL

SDUD�NRPXQLNDWRU�GDUL�VHWLDS�NHORPSRN�WHUKDGDS

SHVDQ�SHVDQ�WHQWDQJ��VWHUHRWLS��MDUDN�VRVLDO��VLNDS

GLVNULPLQDVL�VHUWD�HIHNWLYLWDV�NRPXQLNDVL�SDGD�SDUD

NRPXQLNDQ�GDUL�NHORPSRN�ODLQ�

���� 3HUPDVDODKDQ� 3HQHOLWLDQ

��� %DJDLPDQD�HIHNWLYLWDV�NRPXQLNDVL�\DQJ�GLDODPL

ROHK�SDUD�NRPXQLNDWRU�GDUL�VHWLDS�NHORPSRN

�6XNX�%DGX\� /XDU� �� 6XNX�%DGX\� �'DODP�

0DV\DUDND�&LEROHJHU�/HEDN�GDQ�:LVDWDZDQ�

GHQJDQ�SDUD�NRPXQLNDQ�GDUL�NHORPSRN�ODLQ"

��� %DJDLPDQD� SHVDQ�SHVDQ� SUDVDQJND� VRVLDO

�VWHUHRWLS��MDUDN�VRVLDO��GDQ�VLNDS�GLVNULPLQDVL�

GDUL� SDUD� NRPXQLNDWRU� VHWLDS� NHORPSRN

PHPHQJDUXKL�HIHNWLYLWDV�NRPXQLNDVL�GHQJDQ

SDUD�NRPXQLNDQ�GDUL�NHORPSRN�ODLQ"

��� %DJDLPDQD� SHUEHGDDQ� SHUVHSVL� SDUD

NRPXQLNDWRU�GDUL�VHWLDS�NHORPSRN���WHQWDQJ

SHVDQ�SHVDQ�� VWHUHRWLS�� MDUDN� VRVLDO�� VLNDS

GLVNULPLQDVL�VHUWD�HIHNWLYLWDV�NRPXQLNDVLQ\D

SDGD�SDUD�NRPXQLNDQ�GDUL�NHORPSRN�ODLQ"

��� %DJDLPDQD� YDULDEHO�YDULDEHO� ODLQ� �YDULDEHO

DQWHVHGHQ�� PHPSHQJDUXKL� SHUVHSVL� SDUD

NRPXQLNDWRU�GDUL�VHWLDS�NHORPSRN�WHUKDGDS

SHVDQ�SHVDQ�WHQWDQJ��VWHUHRWLS��MDUDN�VRVLDO�

VLNDS�GLVNULPLQDVL�VHUWD�HIHNWLYLWDV�NRPXQLNDVL

SDGD�SDUD�NRPXQLNDQ�GDUL�NHORPSRN�ODLQ"

����7XMXDQ� 3HQHOLWLDQ

7XMXDQ�SHQHOLWLDQ�LQJLQ�PHQJHWDKXL�

��� (IHNWLYLWDV�NRPXQLNDVL�\DQJ�GLDODPL�ROHK�SDUD

NRPXQLNDWRU� GDUL� VHWLDS� NHORPSRN� �6XNX

%DGX\�/XDU���6XNX�%DGX\��'DODP��0DV\DUDND

&LEROHJHU�/HEDN�GDQ�:LVDWDZDQ�� � � GHQJDQ

SDUD�NRPXQLNDQ�GDUL�NHORPSRN�ODLQ"

��� 3HVDQ�SHVDQ�SUDVDQJND�VRVLDO��VWHUHRWLS��MDUDN
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VRVLDO�� GDQ� VLNDS� GLVNULPLQDVL�� GDUL� SDUD

NRPXQLNDWRU�VHWLDS�NHORPSRN�PHPHQJDUXKL

HIHNWLYLWDV�NRPXQLNDVL�GHQJDQ�SDUD�NRPXQLNDQ

GDUL�NHORPSRN�ODLQ"

��� 3HUEHGDDQ� SHUVHSVL� SDUD� NRPXQLNDWRU� GDUL

VHWLDS� NHORPSRN� � � WHQWDQJ� SHVDQ�SHVDQ�

VWHUHRWLS��MDUDN�VRVLDO��VLNDS�GLVNULPLQDVL��VHUWD

HIHNWLYLWDV� NRPXQLNDVLQ\D� SDGD� SDUD

NRPXQLNDQ�GDUL�NHORPSRN�ODLQ"

��� 9DULDEHO�YDULDEHO� ODLQ� �YDULDEHO� DQWHVHGHQ�

PHPHQJDUXKL�SHUVHSVL�SDUD�NRPXQLNDWRU�GDUL

VHWLDS� NHORPSRN� WHUKDGDS� SHVDQ�SHVDQ

WHQWDQJ�� VWHUHRWLS�� MDUDN� VRVLDO� � VLNDS

GLVNULPLQDVL�VHUWD�HIHNWLYLWDV�NRPXQLNDVL�SDGD

SDUD�NRPXQLNDQ�GDUL�NHORPSRN�ODLQ"

���.HJXQDDQ� 3HQHOLWLDQ

3HQHOLWLDQ�LQL�EHUJXQD�VHEDJDL�SURVHV�EHODMDU

GDODP�PHQJDSOLNDVLNDQ�NRQVHS�NRQVHS�WHRUL�GDQ

PRGHO�NRPXQLNDVL�GDODP�NRPXQLWDV�DGDW�WHUSHQFLO�

\DQJ� GLGDVDUNDQ� SDGD� WHRUL� GDQ� SHQJDPDWDQ

�HPSLULN���7XMXDQ�SHQHOLWLDQ�LQL�VHEDJDL�EHULNXW�

��� 'DUL� VHJL� NHLOPXDQ�� KDVLO� SHQHOLWLDQ� LQL

GLKDUDSNDQ� VHEDJDL� NKD]DQDK� XQWXN

PHPSHUND\D� NDMLDQ� LOPX� NRPXQLNDVL�

'LKDUDSNDQ�DGDQ\D�SHUOXDVDQ�VHJL�VHJL�WHRUHWLV

NRPXQLNDVL�DQWDUEXGD\D��GHQJDQ�PHODKLUNDQ

GDOLO�GDOLO� EDUX� \DQJ� GDSDW� PHQXQMDQJ

SHQHOLWLDQ� VHMHQLV� SDGD� PDVD� \DQJ� DNDQ

GDWDQJ�

��� 'DUL�VHJL�SUDNWLV�GLKDUDSNDQ�EHUPDQIDDW�XQWXN

PHQDQJDQL�PDVDODK�PDVDODK�SUDVDQJND�VRVLDO

\DQJ� WHUMDGL�� NKXVXVQ\D� SDGD� PDV\DUDNDW

%DGX\��PDXSXQ�PDV\DUDNDW�GDODP�NDWHJRUL�DGDW

WHUSHQFLO�ODLQQ\D�\DQJ��PHPLOLNL�NDUDNWHULVWLN

\DQJ�VDPD�GDQ�PHQ\XVXQ�NHELMDNDQ�WHQWDQJ

SHPEDQJXQDQ�NRPXQLWDV�DGDW�WHUSHQFLO�\DQJ

EHURULHQWDVL�NHVHMDKWHUDDQ�GDQ�NHOHVWDULDQ�DGDW

GDQ�OLQJNXQJDQ�

�� 7LQMDXDQ�3XVWDND

���� 3HUVSHNWLI� (WQRVHQWULV

3HUVSHNWLI�HWQRVHQWULVPH�GDUL�*UDKDP�6XPQHU

�������PHPDQGDQJ�PDV\DUDNDW� VHEDJDL� SURVHV

LQWHUDNVL��(WQRVHQWULVPH�DGDODK�VLNDS�VHWLDS�HWQLN

\DQJ� VDQJDW� WHULNDW� GDQ�PHPSHUWDKDQNDQ� QLODL

NHORPSRN�HWQLNQ\D� VHEDJDL�\DQJ� WHUEDLN�GDODP

VXDWX�PDV\DUDNDW��.HWHULNDWDQ�LWX�PHPSHUNXDW�UDVD

NLWD��LQ�JURXS��GDQ�EHUSUDVDQJND�QHJDWLI�WHUKDGDS

UDVD�PHUHND� �RXW� JURXS��� 6XPQHU� \DNLQ� EDKZD

VHWLDS�HWQLN�WDQSD�NHFXDOL�PHPLOLNL�HWQRVHQWUVLPH�

GHPLNLDQ� NXDWQ\D� HWQRVHQWULVPH�� VHKLQJJD

SUDVDQJND� VRVLDO� \DQJ�PHPSHQJDUXKL� SHULODNX

VHVHRUDQJ�WHUPDVXN�SHULODNX�EHUNRPXQLNDVL�

0HQXUXW� 'H9LWR� ����������� NHORPSRN�

NHORPSRN� \DQJ� KLGXS� GL� WHQJDK�WHQJDK

PDV\DUDNDW� GDSDW� GLNDWDNDQ� VHEDJDL� VHEXDK

VXENXOWXU�GDODP�VHEXDK�NXOWXU�\DQJ�OHELK�EHVDU�

,QL� GDSDW� GLGDVDUNDQ� DWDV� DJDPD�� ZLOD\DK

JHRJUDILV��SHNHUMDDQ��RULHQWDVL��DIHNVL��VXNX�EDQJVD�

NHEDQJVDDQ��PLQDW��NRQGLVL�KLGXS��GDQ�VHEDJDLQ\D�

=DVWURZ�������������EHUSHQGDSDW�VHWLDS�NHORPSRN

HWQLN�PHUXSDNDQ� KLPSXQDQ�PDQXVLD� NDUHQD

NHVDPDDQ� UDV�� DJDPD�� DVDO� XVXO� EDQJVD� DWDX

NRPELQDVL�GDUL�NDWHJRUL�NDWHJRUL�LWX��.HORPSRN�LQL

PHPSXQ\DL�NHWHULNDWDQ�HWQLN�\DQJ�WLQJJL��PHODOXL

VLNDS�HWQRVHQWULVPH�RUDQJ�FHQGHUXQJ�PHPDQGDQJ

QRUPD� GDQ� QLODL� NHORPSRN� EXGD\DQ\D� VHEDJDL

VHVXDWX�\DQJ�DEVROXW�GDQ�GDSDW�GLJXQDNDQ�VHEDJDL

VWDQGDU�XQWXN�PHQJXNXU�GDQ�EHUWLQGDN�WHUKDGDS

NHEXGD\DDQ�ODLQ�

$VXPVL� WHRUHWLV� LWX�� PHQMHODVNDQ� EDKZD

HWQRVHQWULVPH� VDQJDW� EHUSHUDQ� PHPEHQWXN

SUDVDQJND� VRVLDO� GDODP�PHQFDSDL� HIHNWLYLWDV

NRPXQLNDVL� DQWDUNHORPSRN�� .RQVHS� LQL� GDSDW

GLMDGLNDQ�VHEDJDL�VXDWX�SDUDGLJPD�XQWXN�PHQHOLWL

NRPXQLNDVL� DQJJRWD� PDV\DUDNDW� GHQJDQ� ODWDU

EHODNDQJ� NHORPSRN� \DQJ� EHUDJDP�� 6HWLDS

PDV\DUDNDW�PDMHPXN�\DQJ�GLODWDUEHODNDQJL�ROHK

NHEXGD\DDQ� \DQJ� EHUEHGD� VHODOX�PHQJDKDGDSL

PDVDODK�HWQRVHQWULVPH��3HUEHGDDQ�LWX�PHUXSDNDQ

DNLEDW�GDUL�SHUEHGDDQ�IRONZD\V�\DQJ�GLPLOLNL�VHWLDS

PDV\DUDNDW�\DQJ�NHPXGLDQ�GDSDW�PHQFXDW�GDODP

EHQWXN�SHUSHFDKDQ�\DQJ�PHQJDUDK�NH�GLVLQWHJUDVL

VRVLDO��8QWXN�PHQFHJDK�WHUMDGLQ\D�GLVLQWHJUDVL�

PDND�SHUDQDQ�NRPXQLNDVL��DQWDUSULEDGL��NHORPSRN�

RUJDQLVDVL�� SXEOLN�� GDQ�PDVVD�� VDQJDW� SHQWLQJ

PHPEDQJXQ�PDNQD�PDNQD�\DQJ�VDPD�WHUKDGDS

VHWLDS� SHVDQ� \DQJ� EHUIXQJVL� PHQXPEXKNDQ

LQWHJUDVL�GDQ�VROLGDULWDV�EDQJVD�
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���3HUDVDQJND� 6RVLDO

'DODP� LVWLODK� SVLNRORJL� VRVLDO�� SUDVDQJND

VRVLDO�PHUXSDNDQ� VLNDS� SHUDVDDQ� RUDQJ�RUDQJ

WHUKDGDS�JRORQJDQ�PDQXVLD�WHUWHQWX��JRORQJDQ�UDV�

DWDX� NHEXGD\DDQ� \DQJ� EHUODLQDQ� GHQJDQ

NHORPSRNQ\D��3UDVDQJND�VRVLDO�WHUGLUL�DWDV�DWWL�

WXGH�DWWLWXGH�VRVLDO�\DQJ�EHUVLIDW�QHJDWLI�WHUKDGDS

JRORQJDQ� ODLQ�� 3UDVDQJND� VRVLDO� PHPHQJDUXKL

WLQJNDK�ODOLX�RUDQJ�WHUKDGDS�JRORQJDQ�PDQXVLD�ODLQ

LWX��3UDVDQJND�VRVLDO�ODPEDW�ODXQ�PHPXQFXONDQ

VLNDS�GLVNULPLQDWLI�WDQSD�DODVDQ�DODVDQ�REMHNNWLI

�*HUXQJDQ������������

,VWLODK�SUDVDQJND��SUHMXGLFH��EHUDVDO�GDUL�NDWD

ODWLQ�SUHMXGLFLXP�� \DQJ� EHUDUWL� VXDWX� SUHVHGHQ�

DWDX�VXDWX�SHQLODLDQ�EHUGDVDUNDQ�NHSXWXVDQ�GDQ

SHQJDODPDQ�WHUGDKXOX��$OOSRUW����������3UDVDQJND

SDGD� GDVDUQ\D� FDUD� SDQGDQJ� DWDX� SHULODNX

VHVHRUDQJ�WHUKDGDS�RUDQJ�ODLQ�VHFDUD�QHJDWLI��,WX

VHEDEQ\D�� SUDVDQJND� VDQJDW� SRWHQVLDO

PHQLPEXONDQ� NHVDODKSDKDPDQ� NHWLPEDQJ

NHVHSDKDPDQ�GDODP�EHUNRPXQLNDVL��3XUZDVLWR�

����������

7HUNDLW� NRQVHS� LWX�� PHQXUXW� -RKQVRQ

�����������SUDVDQJND�\DQJ�GLGDVDUL�SDGD�UDVLVPH

GDQ�HWQLVLWDV�HUDW�GHQJDQ�NHEHUKDVLODQ�NRPXQLNDVL

VHVDPD�PDQXVLD��3UDVDQJND��PHQXUXW�3RRUWLQJD

������������WHUGLUL�GDUL�WLJD�IDNWRU�XWDPD��\DLWX�����

VWHUHRWLS������MDUDN�VRVLDO��GDQ�����GLVNULPLQDVL�LWX

EHUKXEXQJDQ�GHQJDQ�HIHNWLYLWDV�NRPXQLNDVL��\DQJ

ROHK�'HYLWR� ����������� VDQJDW� WHUJDQWXQJ� GDUL

IDNWRU�IDNWRU�� ���� NHWHUEXNDDQ�� ���� HPSDWL�� ���

SHUDVDDQ� SRVWLI�� ���� GXNXQJDQ�� GDQ� ���

NHVHLPEDQJDQ�

/DLQ�KDOQ\D�$OSRUW����������\DQJ�EHUSHQGDSDW

EDKZD�SUDVDJND� WHODK�PHQJDODPL� WUDQVIRUPDVL�

3DGD�PXODQ\D��SUDVDQJND�PHUXSDNDQ�SHUQ\DWDDQ

\DQJ� KDQ\D� GLGDVDUNDQ� SDGD� SHQJDODPDQ� GDQ

NHSXWXVDQ� \DQJ� WLGDN� WHUXML� WHUOHELK� GDKXOX�

3HUQ\DWDDQ�LQL�EHUJHUDN�SDGD�VXDWX�VNDOD�VXND�WLGDN

VXND��PHQGXNXQJ�WLGDN�PHQGXNXQJ�WHUKDGDS�VLIDW�

VLIDW�WHUWHQWX��3HQJHUWLDQ�SUDVDQJND�NLQL�PHQJDUDK

SDGD�SDQGDQJDQ�HPRVLRQDO�GDQ�EHUVLIDW�QHJDWLI

WHUKDGDS� VHVHRUDQJ� DWDX� VHNHORPSRN� RUDQJ

WHWHQWX�

$VXPVL� GL� DWDV� WHUVLPSXONDQ� EDKZD

SUDVDQJND�PHUXSDNDQ�VDODK�VDWX�ULQWDQJDQ�DWDX

KDPEDWDQ�EDJL�VXDWX�NHJLDWDQ�NRPXQLNDVL��2OHK

NDUHQD�LWX�RUDQJ�RUDQJ�\DQJ�PHPXQ\DL�SUDVDQJND

EHOXP� DSD�DSD� VXGDK� EHUVLNDS� FXULJD� GDQ

PHQHQWDQJ� NRPXQLNDWRU � \DQJ� PHODNXNDQ

NRPXQLNDVL��'DODP�SUDVDQJND��HPRVL�PHPDNVD�NLWD

PHQDULN� NHVLPSXODQ� DWDV� GDVDU� V\DNZDVDQJND

WDQSD�PHQJJXQDNDQ�SLNLUDQ�GDQ�SDQGDQJDQ�NLWD

WHUKDGDS�IDNWD�\DQJ�VHEHQDUUQ\D��$QGDL�VHVHRUDQJ

VXGDK�GLKLQJJDSL�SUDVDQJND�WHUKDGDS�RUDQJ�ODLQ�

PDND� DSDSXQ� \DQJ� GLODNXNDQ� RUDQJ� LWX� DNDQ

GLDQJJDQ\D�QHJDWLI�

����.RQVHS� 6WHUHRWLS

+XEXQJDQ� DQWDUD� SUDVDQJND� GHQJDQ

HIHNWLYLWDV�NRPXQLNDVL�GHPLNLDQ�HUDWQ\D�NDUHQD

SUDVDQJND��VHEDJDL�VLNDS�\DQJ�XPXPQ\D�QHJDWLI�

PHQMDGL� GDVDU � SHPEHQWXN� NRPXQLNDVL

DQWDUNHORPSRN��.HWLJD� IDNWRU� WHUVHEXW� GDODP

NRQVHS�NRPXQLNDVL�PHUXSDNDQ�SHVDQ�SHVDQ�\DQJ

GLNLULPNDQ� ROHK� SDUD� NRPXQLNDWRU� GDUL� VHWLDS

NHORPSRN�\DQJ�GLGXJD�PHPHQJDUXKL�HIHNWLYLWDV

NRPXQLNDVL�GHQJDQ�SDUD�NRPXQLNDQ�GDUL�NHORPSRN

ODLQ�

3HQHOLWLDQ� LQL� PHQHNDQNDQ� KXEXQJDQ

DQWDUPDQXVLD��\DLWX�KXEXQJDQ�DQWDUSULEDGL�GDUL

NRPXQLNDWRU�GHQJDQ�NRPXQLNDQ�DQWDUNHORPSRN

GDODP�VLWXDVL�NHORPSRN�\DQJ�GLZDUQDL�ROHK�PDVLQJ�

PDVLQJ� YLVL� GDQ�PLVL� NHORPSRN��+XEXQJDQ� LWX

PHQJLNXWL� SURVHV� NRPXQLNDVL� \DQJ� WHUGLUL� GDUL

VXPEHU�GDQ�SHQHULPD��NRPXQLNDWRU�GDQ�NRPXQLNDQ

\DQJ� EHUDVDO� GDUL� NHORPSRN�NHORPSRN� \DQJ

EHUEHGD��

'DODP�SHQHOLWLDQ� LQL�� LVWLODK� DQWDUEXGD\D

PHUXSDNDQ�LVWLODK�\DQJ�EDQ\DN�GLJXQDNDQ�XQWXN

PHQMHODVNDQ� LQWHUDNVL�� UHODVL�� KXEXQJDQ�

NRPXQLNDVL� DQWDUD�PHUHND� \DQJ� EHUEHGD� ODWDU

EHODNDQJ� NHEXGD\DDQQ\D�� PLVDOQ\D

DQWDUNHORPSRN��*XG\NXQVW�GDQ�$VDQWH�����������

PHQJHPXNDNDQ� EDKZD� LQWL� WHPD� SHQHOLWLDQ

NRPXQLNDVL� DQWDUEXGD\D� DGDODK� NRPXQLNDVL

DQWDUSULEDGL� GLDQWDUD� SDUD� DQJJRWD� GDUL� ODWDU

EHODNDQJ� EXGD\D� \DQJ� EHUEHGD�� DSDNDK� UDV�

NHORPSRN�HWQLN��DWDX�JRORQJDQ�

%HEHUDSD�VWXGL�\DQJ�EHUNDLWDQ�GHQJDQ�WHPD

KXEXQJDQ�DQWDUHWQLN�GDUL�%UXQHU���������6FKZHL]HU

������� GDODP�0XO\DQD� GDQ� 5DNKPDW�� �������
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3UDQRZR�GDODP�6RHPDUMDQ��������+VWHGH�GDODP

0XO\DQD�GDQ�5DNKPDW��������3HOO\����������5LVHW

\DQJ� GLODNXNDQ� ROHK�$OR\VLXV� /LOLZHUL�� ����

�GLVHUWDVL��.RPXQLNDVL�$QWDUHWQLN� SDGD�ZDUJD

PDV\DUDNDW�.XSDQJ��SHQHOLWLDQ�GLDUDKNDQ�NHSDGD

HWQLN�HWQLN�\DQJ�DGD�GL�NRWD�.XSDQJ��EDJDLPDQD

PHUHND�VDOLQJ�EHUNRPXQLNDVLQ\D��GDQ�6LKDEXGLQ

������� SHQHOLWLDQ� SDGD� ³3HQGDSDW�3HQGDSDW

$QWDUHWQLN�GLNDODQJDQ�PDKDVLVZD��6XQGD��%DWDN�

0LQDQJ�GDQ�-DZD�GL�-DNDUWD�´

.DLWDQ� NRQVHS� LWX�� NRQVHS� DQWDUHWQLN� GDUL

'DYLG�.� %HUOR� GDQ� -RVHSK� 'H9LWR�� 0HUHND

PHQJDUWLNDQ� NRPXQLNDVL� DQWDUEXGD\D� �EDFD�

DQWDUHWQLN��VHEDJDL�EHQWXN�NRPXQLNDVL�DQWDUSULEDGL

GDUL�NRPXQNDWRU�GDQ�NRPXQLNDVL�\DQJ�EHUEHGD

HWQLNQ\D��(IHNWLYLWDV�NRPXQLNDVL�DQWDUSULEDGL�LWX

VDQJDW�GLWHQWXNDQ�ROHK�IDNWRU�IDNWRU��NHWHUEXNDDQ�

HPSDWL��SHUDVDDQ�SRVLWLI��PHPEHULNDQ�GXNXQJDQ�

GDQ�PHPHOLKDUD�NHVHLPEDQJDQ��6HGDQJNDQ�XQWXN

SUDVDQJND��VRVLDO��NDMLDQ�LQL�PHQJJXQDNDQ�NRQVHS

*RUGRQ�$OOSRUW�GDQ�3RRUWLQJD�\DQJ�PHQHQWXNDQ

WLJD�IDNWRU�XWDPD�SUDVDQJND��\DLWX�VWHUHRWLI��MDUDN

VRVLDO��GDQ�VLNDS�GLVNULPLQDWLI�

8QWXN�YDULDEHO�VLNDS�GLVNULPLQDVL�DQWDUHWQLN

GLWHQWXNDQ�ROHK�GHUDMDW�SHQHULPDDQ�NRPXQLNDWRU

DWDV� EHQWXN�EHQXN� GLVNULPLQDVL� WHUKDGDS

NRPXQLNDQ�HWQLN�ODLQ��0LVDOQ\D�����PHQJXUDQJL

SHUDQDQ�NRPXQLNDQ������PHQJKDODQJL�NHPDMXDQ�

����PHQ\LQJNLUNDQQ\D�� ����PHXWDVLNDQQ\D� GDUL

VXDWX� SHNHUMDDQ� DWDX� NHGDHUDK� ODLQ�� ���

PHPEHEDQLQ\D�GHQJDQ�WXJDV�\DQJ�OHELK�EHUDW�����

PHPEHULNDQ� GLVSHQVDVL� VHEDJDL� KXNXPDQ

WHUVHOXEXQJ������PHQGHVNULGLWNDQ�QDPD�EDLQ\D�����

WLQGDN�NHNHUDVDQ�ILVLN�����PHQHNDQ�SVLNRORJLVQ\D�

GDQ������PHQRODN��PHPEDWDVL��PHQXWXS�SHOXDQJ

PHQGDSDWNDQ�UH]HNL�

+XEXQJDQ� DQWDUD� SUDVDQJND� GHQJDQ

HIHNWLYLWDV� NRPXQLNDVL�� VDQJDW� HUDW�� NDUHQD

SUDVDQJND�GLDVXPVLNDQ�VHEDJDL�GDVDU�SHPEHQWXN

SHULODNX�NRPXQLNDVL��.DUHQD�LWX�VD\D�PHQMDGLNDQ

KXEXQJDQ�DQWDUNRQVHS�LQL�VHEDJL�SDUDGLJPD�XQWXN

PHQHOLWL�NRQGLVL�SUDVDQJND�VRVLDO�GDQ�HIHNWLYLWDV

NRPXQLNDVL�DQWDUHWQLN�GDODP� VXDWX�PDV\DUDNDW

PDMHPXN�VHSHUWL�GLDODPL�RUDQJ�.XSDQJ��3DUDGLJPD

WHUVHEXW�PHUXSDNDQ�VLPSXODQ�GDUL�����KDVLO�NDMLDQ

SHOEDJDL�WHRUL��HYROXVL��HWQRVHQWULVPH��SUDVDQJND�

NHEXGD\DDQ� �� NRPXQLNDVL��� GDQ� ���� SHQHOLWLDQ�

SHHOLWLDQ�WHUGDKXOX�\DQJ�EHUNDLWDQ�GHQJDQ�WHPD

SHQHOLWLDQ�LQL�\DQJ�SDGD�DNKLUQ\D�PHQJKDVLONDQ

���SURSRVLVL�

���� +LSRWHVLV

8QWXN�PHQMDZDE�SHUWDQ\DDQ�SHQHOLWLDQ�PDND

VD\D�PHQJHPXNDNDQ�VXDWX�KLSRWHVLV�XPXP�XWDPD

\DQJ�PHQMHODVNDQ� SHQJDUXK� SUDVDQJND� VRVLDO

WHUKDGDS�HIHNWLYLWDV�NRPXQLNDVL�DQWDUHWQLN�

���� -LND� VHRUDQJ� NRPXQLNDWRU� GDUL� VXDWX� HWQLN

PHPSXQ\DL� SDQGDQJDQ� VHPDNLQ� SRVLWLI

WHUKDGDS� SHVDQ�SHVDQ� WHQWDQJ� FLUL�FLUL� GDQ

VLIDW�VLIDW�NKDV��VWHUHRWLI��HWQLN�ODLQ�

��� 6HPDNLQ�GHNDW�SLOLKDQQ\D�WHUKDGDS�EHUDJDP

EHQWXN�LQWHUDNVL�VRVLDO��MDUDN�VRVLDO��GHQJDQ

HWQLN�ODLQ�

��� 6HPDNLQ�NXDW�LD�PHRODN�SHVDQ�SHVDQ�WHQWDQJ

EHQWXN� GLVNULPLQDVL� �VLNDS� GLVNULPLQDVL�

WHUKDGDS� HWQLN� ODLQ� PDD� VLNDSQ\D� VHPDLQ

WHUEXND�� HPSDWL�� SRVLWLI��PHQGXNXQJ� GDQ

PHPOLKDUD�NHVLPEDQJDQ�GDODP�EHUNRPXQLNDVL

GHQJDQ�HWQLN�ODLQ�

�� 0HWRGH�3HQHOLWLDQ

���� -HQLV� 3HQHOLWLDQ

-HQLV� SHQHOLWLDQ� LQL� DGDODK� VXUYHL�� \DQJ

GDWDQ\D�GLNXPSXONDQ�GDUL�VDPSHO�VHEDJDL�FRQWRK

DWDV� SRSXODVL�� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN

PHQMHODVNDQ�KXEXQJDQ��NRQWULEXVL��VHUWD�SHQJDUXK

DQWDUD�YDULDEHO�\DQJ�VDWX�WHUKDGDS�YDULDEHO�\DQJ

ODLQ�PHODOXL�SHQJXMLDQ�KLSRWHVLV��'HQJDQ�GHPLNLDQ�

SHQHOLWLDQ�LQL�EHUVLIDW�H[SODQDWRU\�UHVHDUFK�

����2SHUDVLRQDOLVDVL�9DULDEHO� 3HQHOLWLDQ

3HQHOLWLDQ�LQL�PHOLSXWL�EHEHUDSD�YDULDEHO��\DLWX�

�����VWHUHRWLS������MDUDN�VRVLDO������VLNDS�GLVNULPLQDVL

�YDULDEHO�EHEDV���GDQ�����HIHNWLYLWDV�NRPXQLNDVL

�YDULDEHO�WLGDN�EHEDV��

��� 6WHUHRWLS�� \DQJ� GLPDNVXG� VWHUHRWLS� GDODP

SHQHOLWLDQ�LQL�DGDODK�SHVDQ�\DQJ�EHULVL�VXDWX

SDQGDQJDQ�� SHQGDSDW� VHRUDQJ� NRPXQLNDWRU

GDUL�VXDWX�NHORPSRN�WHUKDGDS�NRPXQLNDQ�GDUL

NHORPSRN� ODLQ�� 3DQGDQJDQ� LWX�PHUXSDNDQ
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WDKDS�� SHPLVDKDQ� EHUGDVDUNDQ� NHORPSRN�

SHPLQGDKDQ�GDWD�GDUL�GDIWDU�SHUWDQ\DDQ�NH�WDEHO�

WDEHO� GDODP� EXNX� NHUMD� DWDX� ZRUN� VKHHW�

SHPHULNVDDQ�NHOHQJNDSDQ�GDWD�\DQJ�WHODK�GLKLWXQJ

VNRU�DNKLU��GDQ�SHPLQGDKDQ�VNRU�NH�GDODP�WDEHO

KDVLO� SHQHOLWLDQ� GHQJDQ� EDQWXDQ� SURJUDP

NRPSXWHU�

3HQJXMLDQ� KLSRWHVLV� GLODNXNDQ� GHQJDQ�

GLVWULEXVL�IUHNXHQVL��DQDOLVLV�YDULDQV��NRUHODVL��GDQ

DQDOLVLV�UHJUHVL�

6XEKLSRWHVLV�

��� 6HPDNLQ�SRVLWLI�VWHUHRWLS�WHUKDGDS�NRPXQLNDQ
GDUL�NHORPSRN�ODLQ��%DGX\�GDODP��%DGX\�/XDU

GDQ�0DV\DUDNDW�&LEROHJHU��PDND�VHPDNLQ
HIHNWLI�NRPXQLNDVLQ\D�GHQJDQ�PHUHND������<�
;��

��� 6HPDNLQ�GHNDW�MDUDN�VRVLDO�VHVHRUDQJ�GHQJDQ
NHORPSRN�ODLQ��%DGX\�GDODP��%DGX\�/XDU�GDQ
0DV\DUDNDW�&LEROHJHU��PDND�VHPDNLQ�HIHNWLI
NRPXQLNDVLQ\D�GHQJDQ�PHUHND����<�������;��

��� 6HPDNLQ�NXDW�VHVHRUDQJ�PHQRODN�SHQHUDSDQ
EHQWXN�EHQWXN�GLVNULPLQDVL�WHUKDGDS�NHORPSRN
ODLQ��%DGX\�GDODP��%DGX\�/XDU�GDQ�0DV\DUDNDW
&LEROHJHU�� PDND� VHPDNLQ� HIHNWL I
NRPXQLNDVLQ\D�GHQJDQ�PHUHND���<������;���

��� 6HPDNLQ� SRVL WL I� SDQGDQJDQ� VWHUHRWLS
DQWDUNHORPSRN��VHPDNLQ�GHNDW�MDUDN�VRVLDO
VHVHRUDQJ�GHQJDQ�NHORPSRN� ODLQ� �%DGX\
GDODP��%DGX\�/XDU�GDQ�0DV\DUDNDW�&LEROHJHU�
PDND�VHPDNLQ�HIHNWLI�NRPXQLNDVLQ\D�PHUHND�

�������������<������;���;��
��� 6HPDNLQ� SRVL WL I� SDQGDQJDQ� VWHUHRWLS

DQWDUNHORPSRN��VHPDNLQ�NXDW� VHVHRUDQJ
PHQRODN� SHQHUDSDQ� EHQWXN�EHQWXN
GLVNULPLQDVL�WHUKDGDS�NHORPSRN�ODLQ��%DGX\
GDODP��%DGX\�/XDU�GDQ�0DV\DUDNDW�&LEROHJHU��
PDND�VHPDNLQ�HIHNWLI�NRPXQLNDVLQ\D�GHQJDQ

SHVDQ�\DQJ�EHULVL�SHUVHSVL�GDQ�UHDNVL�WHUKDGDS

SHVDQ�SHVDQ� WHQWDQJ� FLUL�FLUL�GDQ� VLIDW�VLIDW

NKDV� \DQJ� XQLN� GDUL� NRPXQLNDQ� PHODOXL

SHUEDQGLQJDQ� DWUDNVL� NRPXQLNDWRU� GDQ

NRPXQLNDQ�

��� -DUDN�6RVLDO�� \DQJ� GLPDNVXG� MDUDN� VRVLDO

GDODP�SHQHOLWLDQ�LQL�DGDODK�SHVDQ�\DQJ�EHULVL

GHUDMDW�SHQHULPDDQ�VHRUDQJ�NRPXQLNDWRU�GDUL

VXDWX� NHORPSRN� WHUKDGDS� NRPXQLNDQ� GDUL

NHORPSRN�ODLQ�GDODP�SHOEDJDL�EHQWXN�LQWHUDNVL

VRVLDO�

��� 6LNDS� 'LVNULPLQDVL� � \DQJ� GLPDNVXG

GLVNULPLQDVL�GDODP�SHQHOLWLDQ�LQL�DGDODK�SHVDQ

GDUL� VHRUDQJ� NRPXQLNDWRU� VXDWX� NHORPSRN

WHUWHQWX�WHUKDGDS�NRPXQLNDQ�GDUL�NHORPSRN

ODLQ� WHQWDQJ� GHUDMDW� SHQRODNDQ� SHQHUDSDQ

EHQWXN�EHQWXN�GLVNULPLQDVL�WHUKDGDS�VHWLDS

NRPXQLNDQ�NHORPSRN�ODLQ�

��� (IHNWLYLWDV�.RPXQLNDVL�� \DQJ� GLPDNVXG

HIHNWLYLWDV�NRPXQLNDVL�GDODP�SHQHOLWLDQ�LQL

DGDODK� VXDVDQD� NHEDWKLQDQ� \DQJ

PHQ\HQDQJNDQ�DQWDUD�NRPXQLNDWRU�GDUL�VXDWX

NHORPSRN�GHQJDQ�NRPXQLNDQ�GDUL�NHORPSRN

ODLQ�

����7HNQLN� 3HQJXPSXODQ�'DWD

'DWD� SULPHU� GLNXPSXONDQ�PHODOXL� GDIWDU

SHUWDQ\DDQ�EHUEHQWXN�VNDOD�VHPDQWLF�GLIIHUHQWLDO�

7DPEDKDQ�LQIRUPDVL�WHUKDGDS�GDIWDU�SHUWDQ\DDQ

\DQJ� WHODK� GLNXPSXONDQ� GLODNXNDQ� PHODOXL

ZDZDQFDUD�� 6HGDQJNDQ� GDWD� VNXQGHU� \DQJ

EHUNDLWDQ�GHQJDQ�YDULDEHO�SHQHOLWLDQ�EHUVXPEHU

GDUL�SXVWDND��UHNDPDQ��NHWHUDQJDQ�OLVDQ�GDUL�SDNDU

\DQJ�PHQJHWDKXL�WHQWDQJ�PDVDODK�\DQJ�GLWHOLWL�

����7HNQLN�$QDOLVLV� 'DWD

'DWD�KDVLO�SHQHOLWLDQ�GLSURVHV�PHODOXL�WDKDS�

;�� �VWHUHRWLS�LQWUDNHORPSRN� ;�� �VWHUHRWLS�DQWDUNHORPSRN�

;�� �MDUDN�VRVLDO�LQWUDNHORPSRN� ;�� �MDUDN�VRVLDO�DQWDUNHORPSRN�

;�� �VLNDS�GLVNULPLQDVL�LQWUDNHORPSRN� ;�� �VLNDS�GLVNULPLQDVL�DQWDUNHORPSRN�

<� �HIHNWLYLWDV�NRPXQLNDVL����

���������,QWUDNHORPSRN�

<�� �HIHNWLYLWDV�NRPXQLNDVL��

����������DQWDUNHORPSRN�
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PHUHND���<������;���;��

��� 6HPDNLQ�GHNDW�GDQ�EHUDJDP�VHVHRUDQJ�PHPLOLK

EHQWXN�LQWHUDNVL�VRVLDO�GHQJDQ�NHORPSRN�ODLQ�

VHPDNLQ� NXDW� LD�PHQRODN� EHQWXN�EHQWXN

GLVNULPLQDVL�WHUKDGDS�NHORPSRN�ODLQ��%DGX\

GDODP��%DGX\�/XDU�GDQ�0DV\DUDNDW�&LEROHJHU��

PDND�VHPDNLQ�HIHNWLI�NRPXQLNDVLQ\D�GHQJDQ

NHORPSRN�ODLQ����<�������;����;�

��� -LND� SDQGDQJDQ� VHVHRUDQJ� VHPDNLQ� SRVLWLI

WHQWDQJ� VWHUHRWLS� LQWUDNHORPSRN�� GDQ

DQWDUNHORPSRN� PDND� NRPXQLNDVL

LQWUDNHORPSRN�VHPDNLQ�HIHNWLI��6HPDNLQ�HIHNWLI

NRPXQLNDVL�LQWUDNHORPSRN�PDND�VHPDNLQ�HIHNWLI

SXOD�NRPXQLNDVL�GHQJDQ�NHORPSRN�ODLQ��<�����<�

;��;��

��� -LND�SLOLKDQ�WHUKDGDS�EHQWXN�EHQWXN�LQWHUDNVL

VRVLDO� GHQJDQ� LQWUDNHORPSRN� GDQ

DQWDUNHORPSRN� VHPDNLQ�PHQGHNDW� PDND

NRPXQLNDVL�LQWUDNHORPSRN�VHPDNLQ�HIHNWLI�

6HPDNLQ�HIHNWLI� NRPXQLNDVL� LQWUDNHORPSRN

PDND�VHPDNLQ�HIHNWLI�SXOD�NRPXQLNDVL�GHQJDQ

NHORPSRN�ODLQ��<������<���;���;��

��� -LND�VHVHRUDQJ�VHPDNLQ�NXDW�PHQRODN�EHQWXN�

EHQWXN� GLVNULPLQDVL� LQWUDNHORPSRN� GDQ

DQWDUNHORPSRN� PDND� NRPXQLNDVL

LQWUDNHORPSRN�VHPDNLQ�HIHNWLI��6HPDNLQ�HIHNWLI

NRPXQLNDVL�LQWUDNHORPSRN�PDND�VHPDNLQ�HIHNWLI

SXOD�NRPXQLNDVL�GHQJDQ�NHORPSRN�ODLQ��<�����<�

;��;��

5DQFDQJDQ� ULVHW� GHQJDQ�PHUXMXN� NHSDGD

KLSRWHVLV� GDSDW� GLMHODVNDQ�PHODOXL� WDKDS�WDKDS

SDGD�JDPEDU���

����3RSXODVL� GDQ� 6DPSHO

3RSXODVL�DGDODK�NHORPSRN�6XNX�%DGX\�'DODP�

6XNX�%DGX\�/XDU�� GDQ�0DV\DUDNDW� &LEROHJHU�

8NXUDQ�VDPSHO�XQWXN�SHQHOLWLDQ�LQL�SDGD�GDVDUQ\D

GLWHQWXNDQ�ROHK�WLSH�SHQJXMLDQ�KLSRWHVLV��$GD�GXD

WLSH�SHQJXMLDQ��\DLWX�DQDOLVLV�UHJUHVL�GDQ�XML�EHGD�

.DUHQD� LWX� XNXUDQ� VDPSHO� GDSDW� GLWHQWXNDQ

� D � � < � � � � ; � � � ; � � � ; � �
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���$KPDG�6LKDEXGLQ� GDQ� 6XZDLE� $PLUXGGLQ�� � 3UDVDQJND�6RVLDO� GDQ�(IHNWLYLWDV� .RPXQLNDVL���

7HUDNUHGLWDVL�'LUMHQ�'LNWL��6.�1R�����',.7,�.HS�����

EHUGDVDUNDQ�NRUHODVL�GDQ�SHUEHGDDQ�UDWD�UDWD�

3RSXODVL�SHQHOLWLDQ� LQL� KHWHURJHQ�VHKLQJJD

SHUOX� GL� EDJL� GDODP� VXESRSXODVL� \DQJ� OHELK

KRPRJHQ��GHQJDQ�PHPEDJL�NH�GDODP���VWDUWXP�

6WUDWXP�6XNX�%DGX\�'DODP��6XNX�%DGX\�/XDU��GDQ

0DV\DUDNDW�&LEROHJHU��0HQXUXW�0HQGHKDO�������

�����PHWRGH�SHQDULNDQ�VDPSHO�\DQJ�WHSDW�DGDODK

VDPSHO� DFDN� EHUVWUDWD� �VWUDWLILHG� UDQGRP� VDP�

SOLQJ��

�� +DVLO�3HQHOLWLDQ�GDQ�3HPEDKDVDQ

����$QDOLVLV�+XEXQJDQ�$QWDU�9DULDEHO

������3HQGDSDW�2UDQJ�%DGX\�'DODP�WHUKDGDS

��0DV\DUDNDW�&LEROHJHU

3HQJDUXK� -DUDN� 6RVLDO� �;
�
�� WHUKDGDS

(IHNWLYLWDV�.RPXQLNDVL��<
�
��

�D� 3HQJXMLDQ�JRRGQHVV�RI�ILW

0RGHO�GLNDWDNDQ�ILW�ELODPDQD�SHQJHPEDQJDQ

PRGHO�KLSRWHWLN�VHFDUD�NRQVHSWXDO�GDQ�WHRULWLV

GLGXNXQJ�ROHK�GDWD�HPSLULN��8ML�JRRGQHVV�RII

ILW�DGDODK�GHQJDQ�PHQJHWDKXL�QLODL�FXW�RII�Q\D

DQWDUD�ODLQ��1LODL�FXW�RII�506($��;���*),�GDQ

$*),��6ROLPXQ���������%HUGDVDUNDQ�GDWD�\DQJ

WHODK�GLRODK�GLSHUROHK�506($���������;�� �S�!

������*),�!������GDQ�$*),�!������ KDO� LQL

PHQXQMXNNDQ�EDKZD�PRGHO�WHUVHEXW�DGDODK�ILW

�EDLN���$UWLQ\D�PRGHO�WHUVHEXW�OD\DN�GLDMXNDQ

XQWXN�PHQGXJD�KLSRWHVLV�SHQHOLWLDQ��VHKLQJJD

PRGHO� EDLN� XQWXN� GLJXQDNDQ� PHQGXJD

SRSXODVL��'HQJDQ�GHPLNLDQ�PRGHO� WHUVHEXW

GDSDW� GLJXQDNDQ� VHEDJDL� ODQGDVDQ� XQWXN

PHUXPXVNDQ�PRGHO�NHWHULNDWDQ�DQWDUD�³MDUDN

VRVLDO�GHQJDQ�HIHNWLYLWDV�NRPXQLNDVL´�

�E� 3HQJXMLDQ�PRGHO�VWUXNWXUDO

3HQJXMLDQ� PRGHO� LQL� XQWXN� PHQJHWDKXL

NHDNXUDWDQ�PRGHO�VWUXNWXUDO�GDODP�NDLWDQQ\D

GHQJDQ�SUHGLNVL�\DQJ�DNDQ�GLODNXNDQ�GDSDW

GLSHULNVD�PHODOXL�NRHILVLHQ�GHWHUPLQDQ�WRWDO

�5����6HSHUWL�GDODP�DQDOLVLV�UHJUHVL��QLODL�5�

EHUNLVDU�DQWDUD���VDPSDL�GHQJDQ����GDQ�PRGHO

GLNDWDNDQ� EDLN� ELODPDQD� QLODLQ\D� EHVDU

�PHQGHNDWL�����0HQXUXW�6ROLPXQ��������EDKZD

QLODL�5��GDODP�UHJUHVL�WHUVHEXW�PLULS�GHQJDQ

*),�SDGD�JRRGQHVV�RI�ILW��%HUGDVDUNDQ�GDWD

\DQJ�GLSHUROHK�QLODL�*),� �������PDND�NRHILVLHQ

GHWHUPLQDQ��5���PHQGHNDWL�DQJND����%HUDUWL

PRGHO�VWUXNWXUDO�WHUVHEXW�PHPLOLNL�NHDNXUDWDQ

GDODP�PHPSUHGLNVL�VXDWX�YDULDEHO�ROHK�YDULDEHO

ODLQQ\D�

'HQJDQ�GHPLNLDQ�HIHNWLYLWDV�NRPXQLNDVL�GDSDW

GLSUHGLNVL�ROHK�MDUDN�VRVLDO��GHQJDQ�NDWD�ODLQ

SHUEHGDDQ� MDUDN� VRVLDO� DNDQ� PHQHQWXNDQ

WLQJNDW�HIHNWLYLWDV�NRPXQLNDVL��%HUGDVDUNDQ

KDVLO�SHQJRODKDQ�GDWD�GLSHUROHK�QLODL�J��JDPD�

VHEHVDU������DUWLQ\D�MDUDN�VRFLDO�EHUSHQJDUXK

EHVDU�WHUKDGDS�HIHNWLYLWDV�NRPXQLNDVL�

�F� 3HQJXMLDQ�PRGHO�SHQJXNXUDQ

0RGHO� SHQJXNXUDQ� \DQJ� GLPDNVXG� DGDODK

SHPHULNVDDQ�PHQJHQDL�UHOLDELOLWDV�GDQ�YHOLGLWDV

LQWUXPHQ�

9DOLGLWDV�LQVWUXPHQ�PHQXUXW�0DVUXQ�GDODP

6ROLPXQ��������PHQ\DWDNDQ�EDKZD�ELODPDQD

NRHILVLHQ�NRUHODVL�DQWDUD�VNRU�VXDWX�LQGLNDWRU

GHQJDQ�VNRU�WRWDO�VHOXUXK�LQGLNDWRU�OHELK�EHVDU

�����U�ñ�������PDND�LQVWUXPHQ�WHUVHEXW�GLDQJJDS

YDOLG�� 'DODP�6(0� EHVDU� NHFLOQ\D� WLQJNDW

YDOLGLWDV�VHWLDS�LQGLNDWRU��YDULDEHO�PDQLIHVW�

GDODP�PHQJXNXU�YDULDEHO�ODWHQ�GLWXQMXNNDQ

ROHK�EHVDU�NHFLOQ\D�ORDGLQJ��O��SDGD�DQDOLVLV

GHQJDQ�GDWD�VWDQGDUGL]HG��'LPDQD�VHPDNLQ

EHVDU�O�PHUXSDNDQ�LQGLNDVL�EDKZD�LQGLNDWRU

\DQJ� EHUVDQJNXWDQ� VHPDNLQ� YDOLG� VHEDJDL

LQVWUXPHQ�SHQJXNXU�YDULDEHO�ODWHQ�WHUVHEXW�

6HGDQJNDQ� � SHPHULNVDDQ� EHVDU� NHFLOQ\D

WLQJNDW� UHOLDELOLWDV� VHWLDS� LQGLNDWRU�GDODP�6(0

GLWXQMXNNDQ�ROHK�QLODL�HUURU��G�GHOWD�XQWXN�YDULDEHO

H[RJHQ�GDQ�H�HSVLORQ�XQWXN�YDULDEHO�HQGRJHQ��SDGD

DQDOLVLV�GHQJDQ�GDWD�VWDQGDUGL]HG��5HOLDELOLWDV�WLDS

LQGLNDWRU� �����G�XQWXN�YDULDEHO�H[RJHQ�GDQ� ������H

XQWXN�YDULDEHO�HQGRJHQ��6HPDNLQ�NHFLO�QLODL�HUURU�

PHQXQMXNNDQ�LQGLNDWRU�WHUVHEXW�PHPLOLNL�UHOLDELOLWDV

\DQJ�WLQJJL�VHEDJDL�LQVWUXPHQ�SHQJXNXU�YDULDEHO

ODWHQ�\DQJ�EHUVDQJNXWDQ�

%HUGDVDUNDQ�KDVLO�SHQJRODKDQ�GDWD�GL�SHUROHK

QLODL�O��ODPGD��SDGD�XPXPQ\D�EHVDU��EDLN�SDGD

YDULDEHO�PDQLIHVW�XQWXN�PHQJXNXU�YDULDEHO�ODWHQ

MDUDN�VRFLDO�PDXSXQ�SDGD�YDULDEHO�PDQLIHVW�XQWXN

PHQJXNXU�YDULDEHO�ODWHQ�HIHNWLYLWDV�NRPXQLNDVL�

'HQJDQ� GHPLNLDQ� SDGD� XPXPQ\D� LQGLNDWRU�

LQGLNDWRU�WHUVHEXW�DGDODK�YDOLG��6HGDQJNDQ�QLODL�G



0(',$725���9RO��������1R�������-XQL��������

�GHOWD��GDQ�H��HSVLORQ��XQWXN�YDULDEHO�H[RJHQ��MDUDN

VRVLDO��PDXSXQ� YDULDEHO� HQGRJHQ� �HIHNWLYLWDV

NRPXQLNDVL��SDGD�XPXPQ\D�UHODWLI�NHFLO��MDGL�GDSDW

GLQ\DWDNDQ�EDKZD�VHWLDS�LQGLNDWRU�SDGD�YDULDEHO

H[RJHQ� �MDUDN�VRVLDO��PDXSXQ�YDULDEHO�HQGRJHQ

�HIHNWLILWDV�NRPXQLNDVL��DGDODK�UHOLDEOH�

%HUGDVDUNDQ�XUDLDQ�GL�DWDV��GDSDW�GLNHPXNDNDQ

EDKZD�MDUDN�VRVLDO�SDGD�PDV\DUDNDW�%DGX\�'DODP

VDQJDW� PHQHQWXNDQ� WHUKDGDS� HIHNWLYLWDV

NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�&LEROHJHU��$UWLQ\D

VHPDNLQ�MDXK�MDUDN�VRFLDO�PDV\DUDNDW�%DGX\�'DODP�

PDND�VHPDNLQ�WLGDN�HIHNWLI�EHUNRPXQLNDVL�GHQJDQ

PDV\DUDNDW�&LEROHJHU��VHEDOLNQ\D�VHPDNLQ�SHQGHN

MDUDN� VRVLDO�PDV\DUDNDW� %DGX\�'DODP�� PDND

VHPDNLQ�HIHNWLI�EHUNRPXQLNDVL�GHQJDQ�PDV\DUDNDW

&LEROHJHU�

�� 3HQJDUXK�%HQWXN�EHQWXN�'LVNULPLQDVL��;
�
�

WHUKDGDS�(IHNWLYLWDV�.RPXQLNDVL��<
�
�

�D� 3HQJXMLDQ�JRRGQHVV�RI�ILW

%HUGDVDUNDQ�GDWD�\DQJ�WHODK�GLRODK�GLSHUROHK

506($� ��������������GDQ�S�YDOXH� ��������!

�����EHUDUWL�EDKZD�PRGHO�WHUVHEXW�PHPHQXKL

V\DUDW�JRRGQHVV�RI� ILW�� -DGL� UXPXVDQ�PRGHO

NDLWDQ� DQWDUD� YDULDEHO� EHQWXN�EHQWXN

GLVNULPLQDVL� GHQJDQ� YDULDEHO� HIHNWLYLWDV

NRPXQLNDVL� OD\DN�GLDMXNDQ�XQWXN�PHQGXJD

KLSRWHVLV�SHQHOLWLDQ��\DQJ�VHODQMXWQ\D�GDSDW

GLODNXNDQ� JHQHUDOLVDVL� WHUKDGDS� SRSXODVL�

0RGHO� WHUVHEXW� GDSDW� GLJXQDNDQ� XQWXN

PHQJHWDKXL�SHQJDUXK�YDULDEHO�EHQWXN�EHQWXN

GLVNULPLQDVL��;
�
��WHUKDGDS�YDULDEHO�HIHNWLYLWDV

NRPXQLNDVL��<
�
��

�E� 3HQJXMLDQ�PRGHO�VWUXNWXUDO

0HPSHUKDWLNDQ� KDVLO� SHQJRODKDQ� GDWD

GLSHUROHK�*),�VHEHVDU������EHUDUWL�NRHILVLHQ

GHWHUPLQDQ�WRWDO��5���UHODWLI�PHQGHNDWL�DQJND

���PDND�PRGHO�WHUVHEXW�GDSDW�GLNDWDNDQ�EDLN�

+DO�LQL�PHQXQMXNNDQ�EDKZD�PRGHO�LQL�PHPLOLNL

NHDNXUDWDQ�GDODP�PHPSUHGLNVL�VXDWX�YDULDEHO

ROHK�YDULDEHO�ODLQQ\D�

'HQJDQ�GHPLNLDQ��NRHILVLHQ�GHWHUPLQDQ�WRWDO
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EHQWXN�EHQWXN� GLVNULPLQDVL� SHQJDUXKQ\D
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GDWD�VWDQGDUGL]HG�PHQHQWXNDQ�EHVDU�NHFLOQ\D

WLQJNDW�YDOLGLWDV�VHWLDS�LQGLNDWRU��YDULDEHO�PDQL�

IHVW��GDODP�PHQJXNXU�YDULDEHO�ODWHQ��-LND�QLODL�O
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/XDU�

��� 3HQJDUXK�%HQWXN�EHQWXN� GLVNULPLQDVL� �;
�
�

WHUKDGDS�HIHNWLYLWDV�NRPXQLNDVL��<
�
�

�D��3HQJXMLDQ�JRRGQHVV�RI�ILW

%HUGDVDUNDQ�GDWD�\DQJ�WHODK�GLRODK�GLSHUROHK

506($� ��������������GDQ�*), ������!������DUWLQ\D

PRGHO�WHUVHEXW�PHPHQXKL�V\DUDW�JRRGQHVV�RI�ILW�
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EHUSHQJDUXK�EHVDU�WHUKDGDS�HIHNWLYLWDV�NRPXQLNDVL

SDGD�PDV\DUDNDW�%DGX\�/XDU�

3HQJXMLDQ�PRGHO�SHQJXNXUDQ�

0HQXUXW�GDWD�\DQJ�GLRODK�GL�SHUROHK�O��ODPGD�

SDGD� YDULDEHO�PDQLIHVW�\DQJ� GLJXQDNDQ� XQWXN

PHQJXNXU�YDULDEHO�ODWHQ�H[RJHQ�PHPDQJ�NHFLO�NHFLO

GDQ�KDQ\D�DGD�VDWX�\DQJ�QLODLQ\D�GL�DWDV������WHWDSL

SDGD� YDULDEHO�PDQLIHVW� \DQJ� GLJXQDNDQ� XQWXN

XQWXN� PHQJXNXU� YDULDEHO� ODWHQ� HQGRJHQ

VHOXUXKQ\D�GL�DWDV������+DO�LQL�GDSDW�GLQ\DWDNDQ

EDKZD�LQGLNDWRU�LQGLNDWRU�WHUVHEXW�VHEDJLDQ�EHVDU
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EHQDU� GDSDW� PHPHQJDUXKL� WLQJNDW� HIHNWLYLWDV

NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�%DGX\�/XDU�
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YDULDEHO� EHQWXN�EHQWXN� GLVNULPLQDVL� PDXSXQ

YDULDEHO�HIHNWLYLWDV� NRPXQLNDVL�� VHEDJLDQ� EHVDU

QLODL�G��GHOWD��GDQ���HSVLORQ��WHUVHEXW�UHODWLI�NHFLO�

EHUDUWL�PHQXQMXNNDQ�EDKZD�LQGLNDWRU�LQGLNDWRU

WHUVHEXW�DGDODK�UHOLDEOH�

%HUGDVDUNDQ� XUDLDQ� GL� DWDV�� GDSDW

GLNHPXNDNDQ�EDKZD�EHQWXN�EHQWXN�GLVNULPLQDVL

SDGD�PDV\DUDNDW�%DGX\�/XDU�FXNXS�PHPHQJDUXKL

HIHNWLYLWDV�NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�%DGX\

'DODP��$UWLQ\D�EHQWXN�EHQWXN�GLVNULPLQDVL�\DQJ

DGD�SDGD�PDV\DUDNDW�%DGX\�/XDU�PHPDQJ�GDSDW

PHPSHQJDUXKL� WLQJNDW� HIHNWLYLWDV� NRPXQLNDVL

GHQJDQ� PDV\DUDNDW� %DGX\� 'DODP�� WHWDSL

SHQJDUXKQ\D�WLGDN�WHUODOX�EHVDU�

������3HQGDSDW�2UDQJ�%DGX\�/XDU

���WHUKDGDS�2UDQJ�&LEROHJHU

��� 3HQJDUXK� -DUDN� 6RVLDO� �;
�
�� WHUKDGDS

(IHNWLYLWDV�.RPXQLNDVL��<
�
�

�D� 3HQJXMLDQ�JRRGQHVV�RI�ILW

8ML�JRRGQHVV�RII�ILW�DGDODK�XQWXN�PHQJHWDKXL

DSDNDK�PRGHO�WHUVHHEXW�ILW��EDLN��DWDX�WLGDN�

GHQJDQ� FDUD�PHQJHWDKXL� QLODL� FXW� RII�Q\D�

0HQXUXW�GDWD�\DQJ�WHODK�GLRODK�GDUL�YDULDEHO

MDUDN�VRVLDO�GDQ�YDULDEHO�HIHNWLYLWDV�NRPXQLNDVL

GLSHUROHK�QLODL�506($ �������������GDQ�*), 

�����!�������QLODL�FXW�RII�WHUVHEXW�PHQXQMXNNDQ

EDKZD�PRGHO�\DQJ�GLEDQJXQ�DGDODK�ILW��EDLN��

VHKLQJJD�OD\DN�GLJXQDNDQ�VHEDJDL�ODQGDVDQ

XQWXN�PHUXPXVNDQ�PRGHO�KXEXQJDQ�NDXVDO

DQWDUD� MDUDN� VRVLDO� GHQJDQ� HIHNWLYLWDV

NRPXQLNDVL�GDQ�VHNDOLJXV�PHQJXML�KLSRWHVLV

SHQHOLWLDQ�WHQWDQJ�GXD�YDULDEHO�WHUVHEXW�

�E� 3HQJXMLDQ�PRGHO�VWUXNWXUDO

3HQJXMLDQ�LQL�XQWXN�PHQJHWDKXL�NHDNXUDWDQ

PRGHO�VWUXNWXUDO�PHODOXL�NRHILVLHQ�GHWHUPLQDQ

WRWDO� �5���� \DQJ� GDODP� XML� JRRGQHVV� RI� ILW

GLSHUROHK�GDUL�QLODL�*),��%HUGDVDUNDQ�KDVLO

SHQJRODKDQ�GDWD�GLSHUROHK�QLODL�*),� ������!

������\DQJ�PHQXQMXNNDQ�NRHILVLHQ�GHWHUPLQDQ

�5���PHQGHNDWL�DQJND����%HUDUWL�PRGHO�VWUXNWXUDO

LQL�PHPLOLNL�NHDNXUDWDQ�GDODP�PHPSUHGLNVL

YDULDEHO�HIHNWLYLWDV�NRPXQLNDVL�ROHK�YDULDEHO

MDUDN�VRVLDO�

%HUGDVDUNDQ�KDVLO�SHQJRODKDQ�GDWD�GLSHUROHK

QLODL�J��JDPD��VHEHVDU������DUWLQ\D�MDUDN�VRVLDO

EHUSHQJDUXK� EHVDU� WHUKDGDS� HIHNWLYLWDV

NRPXQLNDVL�

�F� 3HQJXMLDQ�PRGHO�SHQJXNXUDQ

+DVLO�SHQJRODKDQ�GDWD�GL�SHUROHK�QLODL�O��ODPGD�

SDGD�YDULDEHO�H[RJHQ�SDGD�XPXPQ\D�GL�DWDV

�����GDQ�KDQ\D�DGD�GXD�LQGLNDWRU�\DLWX�[
�
�GDQ

[
�
� \DQJ� NXUDQJ� GDUL� ����� VHGDQJNDQ� SDGD

YDULDEHO�HQGRJHQ�VHPXD�LQGLNDWRUQ\D�GL�DWDV

�����+DO�LQL�EHUDUWL�SHQJXNXUDQ�YDULDEHO�ODWHQ

MDUDN�VRFLDO�PDXSXQ�SHQJXNXUDQ�YDULDEHO�ODWHQ

HIHNWLILWDV� NRPXQLNDVL� SDGD� XPXPQ\D

LQGLNDWRU�LQGLNDWRU� WHUVHEXW� DGDODK� YDOLG�

6HGDQJNDQ� XQWXN�PHQJHWDKXL� SHQJXNXUDQ

UHOLDELOLWDV� GDSDW� GLNHWDKXL�PHODOXL� QLODL� G

�GHOWD��XQWXN�YDULDEHO�H[RJHQ��MDUDN�VRVLDO��GDQ

H��HSVLORQ��XQWXN�YDULDEHO�HQGRJHQ��HIHNWLYLWDV

NRPXQLNDVL��� QLODL�QLODL� GHOWD� GDQ� HSVLORQ

WHUVHEXW�SDGD�XPXPQ\D�UHODWLI�NHFLO��MDGL�GDSDW

GLQ\DWDNDQ� EDKZD� LQGLNDWRU� SDGD� YDULDEHO
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H[RJHQ�PDXSXQ�YDULDEHO�HQGRJHQ�DGDODK�UHOL�

DEOH�

0HQ\LPDN�XUDLDQ� GL� DWDV�� WHUXWDPD� QLODL� J

�JDPD��VHEHVDU�������PDND�GDSDW�GLMHODVNDQ

EDKZD� MDUDN�VRFLDO�SDGD�PDV\DUDNDW�%DGX\

/XDU�PHPEHULNDQ�SHQJDUXK�EHVDU� WHUKDGDS

HIHNWLYLWDV� NRPXQLNDVL� GHQJDQ�PDV\DUDNDW

&LEROHJHU��$UWLQ\D�VHPDNLQ�GHNDW�MDUDN�VRVLDO

PDV\DUDNDW�%DGX\�/XDU��DNDQ�VHPDNLQ�HIHNWLI

EHUNRPXQLNDVL�GHQJDQ�PDV\DUDNDW�&LEROHJHU�

EHJLWX�MXJD�VHEDOLNQ\D�

�� 3HQJDUXK�%HQWXN�EHQWXN� GLVNULPLQDVL

�;
�
��WHUKDGDS�HIHNWLYLWDV�NRPXQLNDVL��<

�
�

�D� 3HQJXMLDQ�JRRGQHVV�RI�ILW

0HQXUXW� GDWD� \DQJ� WHODK� GLRODK� GLSHUROHK

506($� ��������������GDQ��*),�� ������!������

DUWLQ\D�PRGHO�WHUVHEXW�PHPHQXKL�V\DUDW�JRRG�

QHVV� RI� ILW�� -DGL� GDSDW�PHUXPXVNDQ�PRGHO

KXEXQJDQ� NDXVDO� DQWDUD� YDULDEHO� EHQWXN�

EHQWXN�GLVNULPLQDVL�GHQJDQ�YDULDEHO�HIHNWLYLWDV

NRPXQLNDVL��VHNDOLJXV�GDSDW�GLDMXNDQ�XQWXN

PHQJXML�KLSRWHVLV��JXQD�PHPEXNWLNDQ�SDUDP�

HWHU�SRSXODVL��0RGHO�WHUVHEXW�GDSDW�PHQJXNXU

EHVDUQ\D� SHQJDUXK� YDULDEHO� ODWHQ� �EHQWXN�

EHQWXN�GLVNULPLQDVL��WHUKDGDS�YDULDEHO�ODWHQ

�HIHNWLYLWDV�NRPXQLNDVL��

�E� 3HQJXMLDQ�PRGHO�VWUXNWXUDO

+DVLO�SHQJRODKDQ�GDWD�GLSHUROHK�*),�VHEHVDU

������EHUDUWL�NRHILVLHQ�GHWHUPLQDQ�WRWDO��5��

PHQGHNDWL�DQJND����PDND�PRGHO�WHUVHEXW�GDSDW

GLNDWDNDQ�ILW��+DO�LQL�PHQXQMXNNDQ�EDKZD�PRGHO

WHUVHEXW� PHPLOLNL� NHDNXUDWDQ� GDODP

PHPSUHGLNVL� VXDWX� YDULDEHO� HQGRJHQ� ROHK

YDULDEHO�H[VRJHQ��$UWLQ\D�YDULDEHO�HIHNWLYLWDV

NRPXQLNDVL� GDSDW� GLSUHGLNVL� ROHK� YDULDEHO

EHQWXN�EHQWXN�GLVNULPLQDVL�

'LSHUROHK�QLODL�J��JDPD��GDUL�KDVLO�SHQJRODKDQ

GDWD� VHEHVDU� ������PHPSHUOLKDWNDQ� EDKZD

YDULDEHO� EHQWXN�EHQWXN� GLVNULPLQDVL

EHUSHQJDUXK� EHVDU � WHUKDGDS� YDULDEHO

HIHNWLYLWDV�NRPXQLNDVL�

�F�� 3HQJXMLDQ�PRGHO�SHQJXNXUDQ

0RGHO� SHQJXNXUDQ� GLGDVDUNDQ� SDGD� EHVDU

NHFLOQ\D� QLODL� O� �ODPGD�� XQWXN� SHQJXNXUDQ

YDOLGLWDV�VHUWD�QLODL�G� �GHOWD��GDQ� � �HSVLORQ�

XQWXN�SHQJXNXUDQ�UHOLDELOLWDV�

+DVLO�SHQJRODKDQ�GDWD�GL�SHUROHK�QLODL�O��ODPGD�

SDGD�YDULDEHO�H[RJHQ�XPXPQ\D�OHELK�EHVDU�GDUL

�����ZDODXSXQ��PDVLK�DGD�WLJD�LQGLNDWRU�\DQJ�NXUDQJ

GDUL������6HGDQJNDQ�SDGD�YDULDEHO�HQGRJHQ�VHOXUXK

LQGLNDWRU� QLODLQ\D� OHELK� EHVDU� GDUL� ����� %HUDUWL

LQGLNDWRU�LQGLNDWRU�WHUVHEXW�VHEDJLDQ�EHVDU�DGDODK

YDOLG�

6HODQMXWQ\D�QLODL�G��GHOWD��GDQ�H��HSVLORQ��XQWXN

XML�UHOLDEOLWDV��WHUOLKDW�EDKZD�VHEDJLDQ�EHVDU�QLODL

HUURU�WHUVHEXW�DGDODK�NHFLO��DUWLQ\D�GDSDW�GLNDWDNDQ

EDKZD�LQGLNDWRU�LQGLNDWRU�WHUVHEXW�DGDODK�UHOLDEOH�

EDLN� SDGD� YDULDEHO� ODWHQ� �EHQWXN�EHQWXN

GLVNULPLQDVL�� PDXSXQ� SDGD� YDULDEHO� ODWHQ

�HIHNWLYLWDV�NRPXQLNDVL��

%HUGDVDUNDQ�XUDLDQ�GL�DWDV��GDSDW�GLNHPXNDNDQ

EDKZD� YDULDEHO� H[RJHQ� �EHQWXN�EHQWXN

GLVNULPLQDVL�� SDGD� PDV\DUDNDW� %DGX\� /XDU

EHUSHQJDUXK� EHVDU� WHUKDGDS� YDULDEHO� HQGRJHQ

�HIHNWLYLWDV� NRPXQLNDVL� GHQJDQ� PDV\DUDNDW

&LEROHJHU���$GDQ\D�EHQWXN�EHQWXN�GLVNULPLQDVL

SDGD� PDV\DUDNDW� %DGX\� /XDU� EHUSHUDQ� EHVDU

WHUKDGDS� HIHNWLYLWDV� NRPXQLNDVL� GHQJDQ

PDV\DUDNDW�&LEROHJHU��'HQJDQ�NDWD�ODLQ�WHUGDSDW

KXEXQJDQ�\DQJ�WLGDN�EHEDV�DQWDUD�YDULDEHO�H[RJHQ

GHQJDQ�YDULDEHO�HQGRJHQ��\DLWX�EDKZD�HIHNWLYLWDV

NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�&LEROHJHU�EHQDU�

EHQDU� GLWHQWXNDQ� ROHK� DGDQ\D� EHQWXN�EHQWXN

GLVNULPLQDVL�SDGD�PDV\DUDNDW�%DGX\�/XDU�

������3HQGDSDW�2UDQJ�&LEROHJHU

���WHUKDGDS�2UDQJ�%DGX\�'DODP

��� 3HQJDUXK� -DUDN� 6RVLDO� �;
�
�� WHUKDGDS

(IHNWLYLWDV�.RPXQLNDVL��<
�
�

�D� 3HQJXMLDQ�JRRGQHVV�RI�ILW

8ML�JRRGQHVV�RII�ILW�XQWXN�PHQJHWDKXL�DSDNDK

PRGHO�WHUVHEXW�ILW�DWDX�WLGDN"�GHQJDQ�PHOLKDW

QLODL� FXW� RII�Q\D�� DQWDUD� ODLQ�� 1LODL� FXW� RII

506($�GDQ�*),��%HUGDVDUNDQ�GDWD�\DQJ�WHODK

GLRODK�GLSHUROHK�QLODL�506($ �������������GDQ

*), ������!�������QLODL�QLODL�LQL�PHQXQMXNNDQ

EDKZD�PRGHO�WHUVHEXW�DGDODK�ILW��EDLN���0RGHO

WHUVHEXW� OD\DN� GLDMXNDQ� XQWXN� PHQJXML

KLSRWHVLV�SHQHOLWLDQ�GDQ��PHQGXJD�SDUDPHWHU

SRSXODVL��'DODP�KDO�LQL�PRGHO�WHUVHEXW�GDSDW
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7HUDNUHGLWDVL�'LUMHQ�'LNWL��6.�1R�����',.7,�.HS�����

GLJXQDNDQ� VHEDJDL� ODQGDVDQ� XQWXN

PHUXPXVNDQ�PRGHO�KXEXQJDQ�NDXVDO�DQWDUD

YDULDEHO�MDUDN�VRVLDO�GHQJDQ�YDULDEHO�HIHNWLYLWDV

NRPXQLNDVL�

�E� 3HQJXMLDQ�PRGHO�VWUXNWXUDO

3HQJXMLDQ�PRGHO�LQL�GLGDVDUNDQ�SDGD�NRHILVLHQ

GHWHUPLQDQ�WRWDO��5���\DQJ�QLODLQ\D�EHUNLVDU

DQWDUD���VDPSDL�GHQJDQ����0RGHO�GLNDWDNDQ

EDLN�ELODPDQD�QLODLQ\D�PHQGHNDWL����1LODL�5�

GDODP�JRRGQHVV�RI�ILW�DGDODK�*),��0HQXUXW�GDWD

\DQJ�GLSHUROHK�QLODL�*),� �������PDND�NRHILVLHQ

GHWHUPLQDQ��5���PHQGHNDWL�DQJND����$UWLQ\D

PRGHO�VWUXFWXUDO�WHUVHEXW�PHPLOLNL�NHDNXUDWDQ

GDODP�PHPSUHGLNVL�VXDWX�YDULDEHO�

-DGL� GDODP� KDO� LQL� YDULDEHOO� HIHNWLYLWDV

NRPXQLNDVL�GDSDW�GLSUHGLNVL�ROHK�MDUDN�VRVLDO�

GHQJDQ�NDWD�ODLQ�SHUEHGDDQ�MDUDN�VRVLDO�DNDQ

PHQHQWXNDQ�WLQJNDW�HIHNWLYLWDV�NRPXQLNDVL�

'DUL�KDVLO�SHQJRODKDQ�GDWD�GLSHUROHK�QLODL�J

�JDPD�� VHEHVDU� ����� DUWLQ\D� MDUDN� VRVLDO

SHQJDUXKQ\D� VDQJDW� EHVDU � WHUKDGDS

HIHNWLYLWDV�NRPXQLNDVL�

�F� 3HQJXMLDQ�PRGHO�SHQJXNXUDQ

3HQJXMLDQ� PRGHO� SHQJXNXUDQ� XQWXN

PHQJHWDKXL�YDOLGLWDV�GHQJDQ�PHPHULNVD�EHVDU

NHFLOQ\D� O� �ODPGD��� VHGDQJNDQ� XQWXN

PHQJHWDKXL� UHOLDELOLWDV� DODW� XNXU� GHQJDQ

PHPHULNVD�QLODL�HUURU��G�GHOWD�XQWXN�YDULDEHO

H[RJHQ�GDQ�H�HSVLORQ�XQWXN�YDULDEHO�HQGRJHQ�

SDGD� DQDOLVLV� GHQJDQ� GDWD� VWDQGDUGL]HG�

5HOLDELOLWDV�WLDS�LQGLNDWRU� �����G�XQWXN�YDULDEHO

H[RJHQ�GDQ� ������H�XQWXN�YDULDEHO�HQGRJHQ�

6HPDNLQ� NHFLO� QLODL� HUURU�� PHQXQMXNNDQ

LQGLNDWRU�WHUVHEXW�PHPLOLNL�UHOLDELOLWDV�\DQJ

WLQJJL�VHEDJDL�LQVWUXPHQ�SHQJXNXU�YDULDEHO

ODWHQ�\DQJ�EHUVDQJNXWDQ�

+DVLO�SHQJRODKDQ�GDWD�GL�SHUROHK�QLODL�O��ODPGD�

SDGD�LQGLNDWRU�YDULDEHO�H[RJHQ�PHPDQJ�DGD�GXD

LQGLNDWRU�\DQJ�QLODLQ\D�NHFLO��WHWDSL�XQWXN�YDULDEHO

HQGRJHQ�VHOXUXK�LQGLNDWRU�QLODLQ\D�GL�DWDV������+DO

LQL� PHQXQMXNNDQ� EDKZD� LQGLNDWRU�LQGLNDWRU

WHUVHEXW�SDGD�XPXPQ\D�DGDODK�YDOLG��6HGDQJNDQ

QLODL���GHOWD��XQWXN�YDULDEHO�H[RJHQ��MDUDN�VRVLDO�

GDQ�H��HSVLORQ���XQWXN�YDULDEHO�HQGRJHQ��HIHNWLYLWDV

NRPXQLNDVL��SDGD�XPXPQ\D�QLODLQ\D�UHODWLI�NHFLO�

EHUDUWL� GDSDW� GLNDWDNDQ� EDKZD� VHEDJLDQ� EHVDU

LQGLNDWRU�SDGD�NHGXD�YDULDEHO�ODWHQ�WHUVHEXW�DGDODK

UHOLDEOH�

0HQHODDK� XUDLDQ� GL� DWDV�� WHUXWDPD�GHQJDQ

PHOLKDW� QLODL� J� �JDPD�� VHEHVDU� ������ GDSDW

GLNHPXNDNDQ�EDKZD�MDUDN�VRVLDO�SDGD�PDV\DUDNDW

&LEROHJHU�VDQJDW�PHQHQWXNDQ�WHUKDGDS�HIHNWLYLWDV

NRPXQLNDVL� GHQJDQ�PDV\DUDNDW�%DGX\�'DODP�

$UWLQ\D�� VHPDNLQ� GHNDW� MDUDN� VRVLDO� SDGD

PDV\DUDNDW� &LEROHJHU�� PDND� VHPDNLQ� HIHNWLI

EHUNRPXQLNDVL�GHQJDQ�PDV\DUDNDW�%DGX\�'DODP�

����3HQJDUXK�%HQWXN�EHQWXN�GLVNULPLQDVL��;
�
�

WHUKDGDS�HIHNWLYLWDV�NRPXQLNDVL��<
�
�

�D� 3HQJXMLDQ�JRRGQHVV�RI�ILW

%HUGDVDUNDQ�GDWD�\DQJ�WHODK�GLRODK�GLSHUROHK

506($� ��������������GDQ�*), ������!�����

EHUDUWL�EDKZD�PRGHO�WHUVHEXW�PHPHQXKL�V\DUDW

JRRGQHVV�RI�ILW��'HQJDQ�GHPLNLDQ��UXPXVDQ

PRGHO� KXEXQJDQ� NDXVDO� DQWDUD� YDULDEHO

EHQWXN�EHQWXN�GLVNULPLQDVL�GHQJDQ�YDULDEHO

HIHNWLYLWDV�NRPXQLNDVL�OD\DN�XQWXN�GLDMXNDQ�

NHPXGLDQ� GLUXPXVNDQ� KLSRWHVLV� XQWXN

GLODNXNDQ�XML�JHQHUDOLVDVL�WHUKDGDS�SRSXODVL�

0RGHO� WHUVHEXW� GDSDW� GLJXQDNDQ� XQWXN

PHQJHWDKXL� EHVDUQ\D� SHQJDUXK� YDULDEHO

EHQWXN�EHQWXN�GLVNULPLQDVL�WHUKDGDS�YDULDEHO

HIHNWLYLWDV�NRPXQLNDVL�

�E� 3HQJXMLDQ�PRGHO�VWUXNWXUDO

+DVLO�SHQJRODKDQ�GDWD�GLSHUROHK�*),�VHEHVDU

�����EHUDUWL�NRHILVLHQ�GHWHUPLQDQ�WRWDO� �5��

UHODWLI�PHQGHNDWL�DQJND����PDND�PRGHO�WHUVHEXW

GDSDW�GLNDWDNDQ�ILW��EDLN���+DO�LQL�PHQXQMXNNDQ

EDKZD�PRGHO�WHUVHEXW�PHPLOLNL�NHDNXUDWDQ

XQWXN� PHPSUHGLNVL� YDULDEHO� HIHNWLYLWDV

NRPXQLNDVL� EHUGDVDUNDQ� YDULDEHO� EHQWXN�

EHQWXN�GLVNULPLQDVL�

.RHILVLHQ�GHWHUPLQDQ�WRWDO��5���VHEHVDU�����

PHQXQMXNNDQ� EDKZD� YDULDEHO� HIHNWLYLWDV

NRPXQLNDVL� GDSDW� GLSUHGLNVL� ROHK� YDULDEHO

EHQWXN�EHQWXN� GLVNULPLQDVL� � $UWLQ\D

SHUXEDKDQ�EHQWXN�EHQWXN�GLVNULPLQDVL�DNDQ

PHQJXEDK�WLQJNDW�HIHNWLYLWDV�NRPXQLNDVL�

%HUGDVDUNDQ�KDVLO�SHQJRODKDQ�GDWD�GLSHUROHK

QLODL� J� �JDPD�� VHEHVDU� ������PHQXQMXNNDQ

EDKZD�PHVNLSXQ�YDULDEHO�[
��
GDSDW�PHPSUHGLNVL

YDULDEHO�\��WHWDSL�SHQJDUXK�YDULDEHO�EHQWXN�

EHQWXN� GLVNULPLQDVL� VDQJDW� NHFLO� VHNDOL
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WHUKDGDS� YDULDEHO� HIHNWLYLWDV� NRPXQLNDVL�

$QJND�LQL�VHEHQDUQ\D�GDSDW�GLDEDLNDQ��DUWLQ\D

KDPSLU�WLGDN�DGD�SHQJDUXK�YDULDEHO�EHQWXN�

EHQWXN� GLVNULPLQDVL� WHUKDGDS� HIHNWLYLWDV

NRPXQLNDVL�

�F� 3HQJXMLDQ�PRGHO�SHQJXNXUDQ

+DVLO�SHQJRODKDQ�GDWD�GL�SHUROHK�O��ODPGD��SDGD

SHQJXNXUDQ� YDULDEHO� EHQWXN�EHQWXN

GLVNULPLQDVL�XPXPQ\D�PHPHUROHK�QLODL�NHFLO�

NHFLO�� WHWDSL� SDGD� SHQJXNXUDQ� YDULDEHO

HIHNWLYLWDV�NRPXQLNDVL�VHOXUXKQ\D�GL�DWDV�����

+DO� LQL� EHUDUWL� LQGLNDWRU�LQGLNDWRU� WHUVHEXW

VHEDJLDQ�EHVDU�DGDODK�YDOLG�

8ML�UHOLDELOLWDV�GHQJDQ�PHOLKDW�QLODL�G��GHOWD�

XQWXN�YDULDEHO�EHQWXN�EHQWXN�GLVNULPLQDVL�GDQ�H

�HSVLORQ��XQWXN�YDULDEHO�HIHNWLYLWDV�NRPXQLNDVL�

VHEDJLDQ�EHVDU�QLODL�UHODWLI�NHFLO��VHKLQJJD�GDSDW

GLNDWDNDQ�LQGLNDWRU�LQGLNDWRU�WHUVHEXW�DGDODK�UHOL�

DEOH�

0HPHUKDWLNDQ�QLODL�J� �JDPD�� VHEHVDU�����

PHQXQMXNNDQ�EDKZD�EHQWXN�EHQWXN�GLVNULPLQDVL

SDGD�PDV\DUDNDW� &LEROHJHU� WLGDN� PHQHQWXNDQ

HIHNWLYLWDV�NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�%DGX\

'DODP��$UWLQ\D�EHQWXN�EHQWXN�GLVNULPLQDVL�DSDSXQ

SDGD�PDV\DUDNDW�&LEROHJHU��WLGDN�PHPHQJDUXKL

HIHNWLILWDV�NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�%DGX\

'DODP�� 'HQJDQ� NDWD� ODLQ�� EHQWXN�EHQWXN

GLVNULPLQDVL�SDGD�PDV\DUDNDW�&LEROHJHU�WLGDN�DGD

KXEXQJDQ�NDXVDO�GHQJDQ�HIHNWLYLWDV�NRPXQLNDVL

GHQJDQ�PDV\DUDNDW�%DGX\�'DODP��%HUDUWL�NHGXD

YDULDEHO�WHUVHEXW�WHUMDGL�NHEHEDVDQ�KXEXQJDQ�

������3HQGDSDW�2UDQJ�&LEROHJHU

���WHUKDGDS�2UDQJ�%DGX\�/XDU

��� 3HQJDUXK� -DUDN� 6RVLDO� �;
�
�� WHUKDGDS

(IHNWLYLWDV�.RPXQLNDVL��<
�
�

�D� 3HQJXMLDQ�JRRGQHVV�RI�ILW

%HUGDVDUNDQ� GDWD� \DQJ� GLSHUROHK� GDUL

PDV\DUDNDW� &LEROHJHU� GDQ� %DGX\� /XDU

GLSHUROHK�QLODL�506($ �������������'$1�*), 

�����!������GDWD�LQL�PHQXQMXNNDQ�EDKZD�PRGHO

WHUVHEXW� DGDODK� ILW� �EDLN���$UWLQ\D� PRGHO

WHUVHEXW� GDSDW� GLMDGLNDQ� ODQGDVDQ� XQWXN

PHUXPXVNDQ�KXEXQJDQ�NDXVDO�DQWDUD�YDULDEHO

MDUDN� VRVLDO� GHQJDQ� YDULDEHO� HIHNWLYLWDV

NRPXQLNDVL��PRGHO�WHUVHEXW�MXJD�OD\DN�GDQ�EDLN

XQWXN�GLJXQDNDQ�GDODP�PHQGXJD�KLSRWHVLV

VHUWD�SRSXODVL�SHQHOLWLDQ�

�E� 3HQJXMLDQ�PRGHO�VWUXNWXUDO

1LODL� *),� VHEHVDU� ����� EHUDUWL� NRHILVLHQ

GHWHUPLQDQ��5���PHQGHNDWL�DQJND����$UWLQ\D

PRGHO�VWUXNWXUDO�WHUVHEXW�PHPLOLNL�NHDNXUDWDQ

GDODP�PHPSUHGLNVL�YDULDEHO�H[RJHQ��HIHNWLYLWDV

NRPXQLNDVL�� ROHK� YDULDEHO� HQGRJHQ� �MDUDN

VRVLDO���$UWLQ\D�ELOD�WHUMDGL�SHUXEDKDQ�MDUDN�VR�

FLDO� DNDQ� EHUSHQJDUXK� WHUKDGDS� � WLQJNDW

HIHNWLYLWDV�NRPXQLNDVL�

0HQXUXW�KDVLO�SHQJRODKDQ�GDWD�GLSHUROHK�QLODL

J� �JDPD�� VHEHVDU������� DQJND� LQL� WHUPDVXN

EHVDU��$UWLQ\D�YDULDEHO�H[RJHQ��MDUDN�VRVLDO�

EHUSHQJDUXK�EHVDU�WHUKDGDS�YDULDEHO�HQGRJHQ

�HIHNWLYLWDV�NRPXQLNDVL��

�F� 3HQJXMLDQ�PRGHO�SHQJXNXUDQ

'LSHUROHK�QLODL� O� �ODPGD��SDGD�SHQJXNXUDQ

YDULDEHO� ODWHQ� MDUDN� VRFLDO�PDXSXQ� SDGD

SHQJXNXUDQ� YDULDEHO� ODWHQ� HIHNWLILWDV

NRPXQLNDVL� VHOXUXKQ\D� GL� DWDV� ����� -DGL

LQGLNDWRU�LQGLNDWRU�WHUVHEXW�VHHPXDQ\D�DGDODK

YDOLG��6HGDQJNDQ�QLODL�G��GHOWD��GDQ�H��HSVLORQ�

VHFDUD�XPXP�QLODLQ\D�NHFLO��EDLN�SDGD�YDULDEHO

MDUDN� VRVLDO� PDXSXQ� YDULDEHO� HIHNWLYLWDV

NRPXQLNDVL��GHQJDQ�GHPLNLDQ�PHQXQMXNNDQ

EDKZD�LQGLNDWRU�LQGLNDWRU�SDGD�NHGXD�YDULDEHO

ODWHQ�WHUVHEXW�DGDODK�UHOLDEOH�

%HUGDVDUNDQ�SDGD�QLODL�J��JDPD��VHEHVDU������

EHUDUWL�MDUDN�VRFLDO�SDGD�PDV\DUDNDW�&LEROHJHU

EHUSHQJDUXK� EHVDU� WHUKDGDS� HIHNWLYLWDV

NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�%DGX\�/XDU�

-DGL� ELOD� MDUDN� VRVLDOQ\D� GHNDW� GDODP

PDV\DUDNDW�&LEROHJHU��PDND�DNDQ�VDQJDW�HIHNWLI

EHUNRPXQLNDVL� GHQJDQ�PDV\DUDNDW� %DGX\

/XDU�

�� 3HQJDUXK�%HQWXN�EHQWXN� GLVNULPLQDVL

�;
�
��WHUKDGDS�HIHNWLYLWDV�NRPXQLNDVL��<

�
�

�D� 3HQJXMLDQ�JRRGQHVV�RI�ILW

+DVLO�SHQJRODKDQ�GDWD�GLSHUROHK�506($� 

������������GDQ�*), ������!������DUWLQ\D�PRGHO

WHUVHEXW�PHPHQXKL� V\DUDW�JRRGQHVV� RI� ILW�

GHQJDQ�NDWD�ODLQ�PRGHO�WHUVHEXW�ILW��EDLN���-DGL

UXPXVDQ�PRGHO� KXEXQJDQ� NDXVDO� DQWDUD

YDULDEHO�EHQWXN�EHQWXN�GLVNULPLQDVL�GHQJDQ

YDULDEHO�HIHNWLYLWDV�NRPXQLNDVL�OD\DN�GLDMXNDQ



���$KPDG�6LKDEXGLQ� GDQ� 6XZDLE� $PLUXGGLQ�� � 3UDVDQJND�6RVLDO� GDQ�(IHNWLYLWDV� .RPXQLNDVL���

7HUDNUHGLWDVL�'LUMHQ�'LNWL��6.�1R�����',.7,�.HS�����

XQWXN� GLDQDOLVLV� OHELK� ODQMXW� JXQD�PHQJXML

KLSRWHVLV�� \DQJ� GDSDW�PHQGXJD� SDUDPHWHU

SRSXODVL��0RGHO�WHUVHEXW�GDSDW�GLSDNDL�XQWXN

PHQJHWDKXL�GDPSDN�YDULDEHO�H[RJHQ�WHUKDGDS

YDULDEHO�HQGRJHQ�

�E� 3HQJXMLDQ�PRGHO�VWUXNWXUDO

0HQXUXW� SHQJRODKDQ� GDWD� GLSHUROHK� *),

VHEHVDU�������PDND�NRHILVLHQ�GHWHUPLQDQ�WRWDO

�5���PHQGHNDWL� DQJND� ��� EHUDUWL�PRGHO� LQL

PHPLOLNL�NHWHSDWDQ�GDODP�PHPSUHGLNVL�YDULDEHO

HIHNWLYLWDV�NRPXQLNDVL�PHODOXL�YDULDEHO�EHQWXN�

EHQWXN�GLVNULPLQDVL��$UWLQ\D�SHUXEDKDQ�SDGD

EHQWXN�EHQWXN�GLVNULPLQDVL�DNDQ�PHQJXEDK

WLQJNDW�HIHNWLYLWDV�NRPXQLNDVL�

+DVLO�SHQJRODKDQ�GDWD�GLSHUROHK�QLODL�J��JDPD�

VHEHVDU� ������$QJND� LQL� VDQJDW� NHFLO�PDND

VHEHQDUQ\D� GDSDW� GLDEDLNDQ�� -DGL�� EHQWXN�

EHQWXN�GLVNULPLQDVL�SDGD�PDV\DUDNDW�&LEROHJHU

SDGD�KDNHNDWQ\D�WLGDN�EHUSHQJDUXK�WHUKDGDS

HIHNWLYLWDV�EHUNRPXQLNDVL�GHQJDQ�PDV\DUDNDW

%DGX\�/XDU�

�F� 3HQJXMLDQ�PRGHO�SHQJXNXUDQ

0RGHO�SHQJXNXUDQ�LQL�XQWXN�PHQJXML�YDOLGLWDV

GDQ�UHOLDELOLWDV�LQVWUXPHQ��8ML�YDOLGLWDV�GDSDW

GLOLKDW�SDGD�QLODL�O��ODPGD���1LODL�ODPGD�SDGD

SHQJXNXUDQ�YDULDEHO�H[RJHQ�PHPDQJ�QLODLQ\D

NHFLO�NHFLO�GDQ�KDQ\D�DGD�GXD�\DQJ�QLODLQ\D�GL

DWDV� ����� WHWDSL� SDGD� SHQJXNXUDQ� YDULDEHO

HQGRJHQ� VHOXUXKQ\D� GL� DWDV� �����$UWLQ\D

LQGLNDWRU�LQGLNDWRU� WHUVHEXW� VHEDJLDQ� EHVDU

DGDODK� YDOLG�� 6HODQMXWQ\D�� SHQJXNXUDQ

UHOLDELOLWDV�GDSDW�GLOLKDW�SDGD�QLODL�G��GHOWD��SDGD

YDULDEHO�EHQWXN�EHQWXN�GLVNULPLQDVL�GDQ�H��HS�

VLORQ��SDGD�YDULDEHO�HIHNWLYLWDV�NRPXQLNDVL�

VHEDJLDQ�EHVDU�QLODL�G��GHOWD��GDQ�H��HSVLORQ�

WHUVHEXW�UHODWLI�NHFLO��EHUDUWL�LQGLNDWRU�LQGLNDWRU

WHUVHEXW�SDGD�XPXPQ\D�DGDODK�UHOLDEOH�

0HPHUKDWLNDQ�XUDLDQ�GL�DWDV��WHUXWDPD�GHQJDQ

PHOLKDW�QLODL�J��JDPD��\DQJ�VDQJDW�NHFLO�\DLWX������

PDND� VHEHQDUQ\D� DQJND� LQL� GDSDW� � GLDEDLNDQ�

$UWLQ\D�� DQWDUD� YDULDEHO� H[RJHQ� GDQ� YDULDEHO

HQGRJHQ�VHEHQDUQ\D�WHUMDGL�NHEHEDVDQ�KXEXQJDQ�

-DGL��YDULDEHO�EHQWXN�EHQWXN� GLVNULPLQDVL� WLGDN

EHUSHQJDUXK� WHUKDGDS� YDULDEHO� HIHNWLYLWDV

NRPXQLNDVL��'HQJDQ� NDWD� ODLQ� EHQWXN�EHQWXN

GLVNULPLQDVL�SDGD�PDV\DUDNDW�&LEROHJHU�VDPD�VHNDOL

WLGDN� DGD� KXEXQJDQ� NDXVDO� GHQJDQ� HIHNWLYLWDV

EHUNRPXQLNDVL�SDGD�PDV\DUDNDW�%DGX\�/XDU�

�� .HVLPSXODQ�GDQ�6DUDQ

���.HVLPSXODQ

'DUL�VHOXUXK�XUDLDQ�ODSRUDQ�SHQHOLWLDQ�GDSDW

NDPL�VLPSXONDQ�EHEHUDSD�KDO�VHEDJDL�EHULNXW�

-DUDN�VRVLDO�SDGD�PDV\DUDNDW�%DGX\�'DODP

VDQJDW�PHQHQWXNDQ�WHUKDGDS�HIHNWLILWDV�NRPXQLNDVL

GHQJDQ�PDV\DUDNDW�&LEROHJHU��$UWLQ\D��VHPDNLQ

MDXK�MDUDN�VRVLDO�PDV\DUDNDW�%DGX\�'DODP��PDND

VHPDNLQ� WLGDN� HIHNWLI� EHUNRPXQLNDVL� GHQJDQ

PDV\DUDNDW�&LEROHJHU��VHEDOLNQ\D�VHPDNLQ�SHQGHN

MDUDN� VRVLDO�PDV\DUDNDW� %DGX\�'DODP�� PDND

VHPDNLQ�HIHNWLI�EHUNRPXQLNDVL�GHQJDQ�PDV\DUDNDW

&LEROHJHU�

%HQWXN�EHQWXN�GLVNULPLQDVL�SDGD�PDV\DUDNDW

%DGX\� 'DODP� WLGDN� PHQHQWXNDQ� HIHNWLYLWDV

NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�&LEROHJHU��$UWLQ\D�

EHQWXN�EHQWXN� GLVNULPLQDVL� DSDSXQ� SDGD

PDV\DUDNDW�%DGX\�'DODP��WLGDN�PHPSHQJDUXKL

HIHNWLI�WLGDNQ\D�NRPXQLNDVL�GHQJDQ�PDV\DUDNDW

&LEROHJHU�� 'HQJDQ� NDWD� ODLQ� EHQWXN�EHQWXN

GLVNULPLQDVL�SDGD�PDV\DUDNDW�%DGX\�'DODP��WLGDN

EHUNDLWDQ� GHQJDQ� HIHNWLI� WLGDNQ\D� NRPXQLNDVL

GHQJDQ�PDV\DUDNDW�&LEROHJHU��'HQJDQ�GHPLNLDQ

DQWDUD�YDULDEHO�EHQWXN�EHQWXN�GLVNULPLQDVL�SDGD

PDV\DUDNDW� %DGX\� GDQ� YDULDEHO� HIHNWLYLWDV

NRPXQLNDVL� GHQJDQ� PDV\DUDNDW� &LEROHJHU

VHEHQDUQ\D�WHUMDGL�KXEXQJDQ�\DQJ�EHEDV�

-DUDN�VRVLDO�SDGD�PDV\DUDNDW�%DGX\�'DODP

FXNXS� PHPHQJDUXKL� WHUKDGDS� HIHNWLYLWDV

NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�%DGX\�/XDU��-DGL

ELOD�MDUDN�VRVLDOQ\D�MDXK�SDGD�PDV\DUDNDW�%DGX\

'DODP��PDND�DNDQ�NXUDQJ�HIHNWLI�EHUNRPXQLNDVL

GHQJDQ� PDV\DUDNDW� %DGX\� /XDU�� VHEDOLNQ\D

VHPDNLQ� SHQGHN� MDUDN� VRFLDO� SDGD� PDV\DUDNDW

%DGX\�'DODP��PDND�FHQGHUXQJ�DNDQ�VHPDNLQ�HIHNWLI

EHUNRPXQLNDVL�GHQJDQ�PDV\DUDNDW�%DGX\�/XDU�

%HQWXN�EHQWXN�GLVNULPLQDVL�SDGD�PDV\DUDNDW

%DGX\� 'DODP� VDQJDW� PHQHQWXNDQ� HIHNWLYLWDV

NRPXQLNDVL� GHQJDQ� PDV\DUDNDW� %DGX\� /XDU�

'HQJDQ� GHPLNLDQ� DGDQ\D� EHQWXN�EHQWXN

GLVNULPLQDVL�SDGD�PDV\DUDNDW�%DGX\�'DODP�EHQDU�

EHQDU� GDSDW� PHPHQJDUXKL� WLQJNDW� HIHNWLYLWDV
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NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�%DGX\�/XDU�

-DUDN� VRVLDO� SDGD�PDV\DUDNDW�%DGX\� /XDU

VDQJDW� EHUSHQJDUXK� WHUKDGDS� HIHNWLYLWDV

NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�%DGX\�'DODP��-DGL

ELOD�MDUDN�VRVLDOQ\D�GHNDW�SDGD�PDV\DUDNDW�%DGX\

/XDU�� PDND� DNDQ� VDQJDW� HIHNWLI� EHUNRPXQLNDVL

GHQJDQ�PDV\DUDNDW�%DGX\�'DODP�

%HUGDVDUNDQ�XUDLDQ�GL�DWDV��GDSDW�GLNHPXNDNDQ

EDKZD� EHQWXN�EHQWXN� GLVNULPLQDVL� SDGD

PDV\DUDNDW� %DGX\� /XDU� FXNXS� PHPHQJDUXKL

HIHNWLILWDV�NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�%DGX\

'DODP��$UWLQ\D��EHQWXN�EHQWXN�GLVNULPLQDVL�\DQJ

DGD�SDGD�PDV\DUDNDW�%DGX\�/XDU�PHPDQJ�GDSDW

PHPHQJDUXKL� WLQJNDW� HIHNWLYLWDV� NRPXQLNDVL

GHQJDQ� PDV\DUDNDW� %DGX\� 'DODP�� WHWDSL

SHQJDUXKQ\D�WLGDN�WHUODOX�EHVDU�

-DUDN� VRVLDO� SDGD�PDV\DUDNDW�%DGX\� /XDU

PHPEHULNDQ�SHQJDUXK�EHVDU�WHUKDGDS�HIHNWLYLWDV

NRPXQLNDVL�GHQJDQ�PDV\DUDNDW�&LEROHJHU��$UWLQ\D�

VHPDNLQ�GHNDW�MDUDN�VRVLDO�PDV\DUDNDW�%DGX\�/XDU�

DNDQ� VHPDNLQ� HIHNWLI� EHUNRPXQLNDVL� GHQJDQ

PDV\DUDNDW�&LEROHJHU��EHJLWX�MXJD�VHEDOLNQ\D�

9DULDEHO�H[RJHQ��EHQWXN�EHQWXN�GLVNULPLQDVL�

SDGD�PDV\DUDNDW�%DGX\�/XDU�EHUSHQJDUXK�EHVDU

WHUKDGDS�YDULDEHO�HQGRJHQ��HIHNWLYLWDV�NRPXQLNDVL

GHQJDQ�PDV\DUDNDW�&LEROHJHU���$GDQ\D�EHQWXN�

EHQWXN�GLVNULPLQDVL�SDGD�PDV\DUDNDW�%DGX\�/XDU

EHUSHUDQ�EHVDU� WHUKDGDS�HIHNWLYLWDV� NRPXQLNDVL

GHQJDQ�PDV\DUDNDW�&LEROHJHU��'HQJDQ�NDWD�ODLQ

WHUGDSDW� KXEXQJDQ� \DQJ� WLGDN� EHEDV� DQWDUD

YDULDEHO�H[RJHQ�GHQJDQ�YDULDEHO�HQGRJHQ��\DLWX

EDKZD�HIHNWLYLWDV�NRPXQLNDVL�GHQJDQ�PDV\DUDNDW

&LEROHJHU� EHQDU�EHQDU� GLWHQWXNDQ� ROHK� DGDQ\D

EHQWXN�EHQWXN� GLVNULPLQDVL� SDGD� PDV\DUDNDW

%DGX\�/XDU�

-DUDN�VRVLDO�SDGD�PDV\DUDNDW�&LEROHJHU�VDQJDW

PHQHQWXNDQ� WHUKDGDS� HIHNWLYLWDV� NRPXQLNDVL

GHQJDQ�PDV\DUDNDW�%DGX\�'DODP��$UWLQ\D��VHPDNLQ

GHNDW�MDUDN�VRVLDO�SDGD�PDV\DUDNDW�&LEROHJHU��PDND

VHPDNLQ�HIHNWLI�EHUNRPXQLNDVL�GHQJDQ�PDV\DUDNDW

%DGX\�'DODP�

%HQWXN�EHQWXN�GLVNULPLQDVL�SDGD�PDV\DUDNDW

&LEROHJHU�WLGDN�PHQHQWXNDQ�HIHNWLYLWDV�NRPXQLNDVL

GHQJDQ�PDV\DUDNDW�%DGX\�'DODP��$UWLQ\D�EHQWXN�

EHQWXN� GLVNULPLQDVL� DSDSXQ� SDGD� PDV\DUDNDW

&LEROHJHU�� WLGDN� PHPSHQJDUXKL� HIHNWLYLWDV

NRPXQLNDVL� GHQJDQ�PDV\DUDNDW�%DGX\�'DODP�

'HQJDQ�NDWD�ODLQ�EHQWXN�EHQWXN�GLVNULPLQDVL�SDGD

PDV\DUDNDW�&LEROHJHU�WLGDN�DGD�KXEXQJDQ�NDXVDO

GHQJDQ�HIHNWLYLWDV�NRPXQLNDVL�GHQJDQ�PDV\DUDNDW

%DGX\�'DODP��%HUDUWL�NHGXD�YDULDEHO�WHUVHEXW�WHUMDGL

NHEHEDVDQ� KXEXQJDQ�

-DUDN� VRVLDO� SDGD� PDV\DUDNDW� &LEROHJHU

EHUSHQJDUXK�EHVDU�WHUKDGDS�HIHNWLYLWDV�NRPXQLNDVL

GHQJDQ�PDV\DUDNDW�%DGX\�/XDU�� -DGL�ELOD� MDUDN

VRVLDOQ\D�GHNDW�GDODP�PDV\DUDNDW�&LEROHJHU��PDND

DNDQ� VDQJDW� HIHNWLI� EHUNRPXQLNDVL� GHQJDQ

PDV\DUDNDW�%DGX\�/XDU�

9DULDEHO� H[RJHQ� GDQ� YDULDEHO� HQGRJHQ

VHEHQDUQ\D� WHUMDGL� NHEHEDVDQ� KXEXQJDQ�� -DGL

YDULDEHO� EHQWXN�EHQWXN� GLVNULPLQDVL� WLGDN

EHUSHQJDUXK� WHUKDGDS� YDULDEHO� HIHNWLYLWDV

NRPXQLNDVL�� 'HQJDQ� NDWD� ODLQ� EHQWXN�EHQWXN

GLVNULPLQDVL�SDGD�PDV\DUDNDW�&LEROHJHU�VDPD�VHNDOL

WLGDN� DGD� KXEXQJDQ� NDXVDO� GHQJDQ� HIHNWLYLWDV

EHUNRPXQLNDVL�SDGD�PDV\DUDNDW�%DGX\�/XDU�

��� 6DUDQ

'DSDW�NDPL�VDUDQNDQ�\DQJ�EHUPLQDW�SDGD�VWXGL

SUDVDQJND�VRVLDO�XQWXN�PHOLKDW�DVSHN�VLVWHP�QLODL�

\DQJ�EHUODNX�GDODP�VXDWX�NRPXQLWDV�EDJDLPDQD

SHQJDUXKQ\D� WHUKDGDS� HIHNWLYLWDV� NRPXQLNDVL

DQWDUNHORPSRN�

'DIWDU�3XVWDND

'H9LWR�� -RVHSK��$�� ������.RPXQLNDVL� $QWDU

0DQXVLD�� HGLVL� NHOLPD��$OLK� EDKDVD��$JXV

0DXODQD��-DNDUWD��3URIHVLRQDO�%RRN�

'H9LWR��-RVHSK��$��������&RPPXQLFRORJ\��$Q�,Q�

WURGXFWLRQ�WR�WKH�6WXG\�RI�&RPPXQLFDWLRQ�

1HZ�<RUN��+DUSHU�	�5RZ�3XEOLVKLQJ�

*XG\NXQVW��%�:LOOLDP��GDQ�$VDQWH��0ROHIL�.DWH�

������+DQGERRN�RI�,QWHUQDWLRQDO�	�,QWHUFXO�

WXUDO�&RPPXQLFDWLRQ��/RQGRQ��6DJH�3XEOL�

FDWLRQV�

-RKQVRQ��*��$OODQ��������+XPDQ�$UUDQJHPHQWV�	

,QWURGXFWLRQ� WR� 6RFLRORJ\ � � 6DQGLHJR�

+DUFRXUW�%UDFH��,QF�
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/LOLZHU\��$OR\VLXV��������.RPXQLNDVL�$QWHUHWQLN

�VWXGL� WHQWDQJ� SUDVDQJND� VRVLDO� WHUKDGDS

HIHNWLYLWDV�NRPXQLNDVL�DQWHUHWQLN�SDGD�ZDUJD

NRWD�.XSDQJ��177���'LVHUWDVL��%DQGXQJ���3UR�

JUDP�3DVFDVDUMDQD�8QLYHUVLWDV�3DGMDGMDUDQ�

0HQGHQKDO��:LOOLDP��������(OHPHQWU\�6XUYH\�6DP�

SOLQJ��&DOLIRUQLD��:DUGZRUWV�3XEOLVKLQJ��,QF�

0XO\DQD��'HGG\��GDQ�5DNKPDW��-DODOXGGLQ�������

.RPXQLNDVL� $QWDUEXGD\D � � %DQGXQJ�

5RVGDNDU\D�

3RUWHU�(�5LFKDUG��GDQ�/DUU\�$��6DPRYDU��������,Q�

WHUFXOWXUDO� &RPPXQLFDWLRQ� D� 5HDGHU�� �WK

HGLWRQ��&DOLIRUQLD��:DUGZRUWV�3XEOLVKLQJ��,QF�

3HOO\��8VPDQ��������3HQJXNXUDQ�,QWHQVLWDV�3RWHQVL

.RQIOLN�GDODP�0DV\DUDNDW�0DMHPXN�GDODP

3RWHQVL�.RQIOLN��-DNDUWD��&6,6�

6LKDEXGLQ��$KPDG�� ������3HQGDSDW�3HQGDSDW

$QWDUHWQLN�GL�.DODQJDQ�0DKDVLVZD�-DNDUWD�
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GDQ�0LQDQJ��-DNDUWD��%LUR�3HPDV\DUDNDWDQ
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=DVWURZ��&KDUOHV��������8QGHUVWDQGLQJ�+XPDQ

%HKDYLRU�	�7KH�6RFLDO�(QYLURQPHQW��&KL�

FDJR��1HOVRQ�+DOO�
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