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.H\�ZRUGV���0XOWL�WHFKQLTXHV��WKH�LGHDO�HYDOXDWLRQ�PRGHO�

3HQGDKXOXDQ

%HUGDVDUNDQ� NXULNXOXP� ����� GDQ� NXULNXOXP

VHEHOXPQ\D��PRGHO�SHQLODLDQ�GL�VHNRODK�GDVDU��6'�

KDQ\D�PHOLSXWL�VDWX�QLODL�XQWXN�VDWX�PDWD�SHODMDUDQ

GDQ�NHELMDNDQ� LQL� EHUODNX� VHFDUD�QDVLRQDO� VHODPD

SXOXKDQ� WDKXQ�� 0RGHO� WHUVHEXW� WLGDN� GDSDW

PHQJJDPEDUNDQ� SUHVWDVL� SHVHUWD� GLGLN� \DQJ

VHVXQJJXKQ\D�� $NLEDWQ\D�� SLKDN� SHPEDFD� UDSRU

�JXUX��SHVHUWD�GLGLN��RUDQJ�WXD��GDQ�XQVXU�WHUNDLW�

WLGDN�PHQJHWDKXL�VHFDUD�MHODV�SUHVWDVL�\DQJ�WHODK

GLFDSDL� ROHK� VHWLDS� SHVHUWD� GLGLN�� 0LVDOQ\D�

VHRUDQJ� SHVHUWD� GLGLN�PHPSHUROHK� DQJND�QLODL

OLPD� XQWXN� PDWD� SHODMDUDQ� %DKDVD� ,QGRQHVLD�

PDND� \DQJ�PHQMDGL� SHUWDQ\DDQ� DGDODK� DSDNDK

DQJND�OLPD�WHUVHEXW�PHUXSDNDQ�KDVLO�SHQJXDVDDQ

NRPSHWHQVL�PHQGHQJDUNDQ���EHUELFDUD��PHPEDFD�

DWDX�PHQXOLV"

.HWLGDNMHODVDQ� LQL� SHUOX� GLEHQDKL� ROHK

SHQ\HOHQJJDUD� SHQGLGLNDQ� DJDU� NH� GHSDQ�� RUDQJ

WXD� SHVHUWD� GLGLN�PDXSXQ� XQVXU� WHUNDLW� ODLQQ\D

GDSDW�PHPDKDPL� VHFDUD� MHODV� SUHVWDVL� VHWLDS

SHVHUWD� GLGLN�� 3DUD� SHPHUKDWL� SHQGLGLNDQ�� DQWDUD

ODLQ�� 3URI��+DELELH� NHWLND�PHQMDEDW�0HQWHUL� 5LVHW

GDQ�7HNQRORJL� GDQ�3URI�� 6ODPHW� ,PDP�6�� VHEDJDL

5HNWRU� 8QLYHUVLWDV� ,QGRQHVLD�PHPSHUWDQ\DNDQ

NXDOLWDV�VRDO�\DQJ�GLVDMLNDQ�NHSDGD�SHVHUWD�GLGLN�
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-XUQDO� 3HQGLGLNDQ�GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU����0DUHW� ����

0HQXUXWQ\D�� VRDO�VRDO� XODQJDQ� GLGRPLQDVL� ROHK

SLOLKDQ� JDQGD� GDQ� EHQDU�VDODK� WHUPDVXN� XQWXN

(YDOXDVL�%HODMDU�7DKDS�$NKLU�1DVLRQDO��(%7$1$6��

/HELK� ODQMXW�� EHQWXN� VRDO�VRDO� VHSHUWL� LWX� KDQ\D

PHQXQWXW� DVSHN� NRJQLWLI� WLQJNDW� UHQGDK�� 3DGD

KDNLNDWQ\D��VRDO�\DQJ�GLVDMLNDQ�NXUDQJ�PHQXQWXW

SHVHUWD� GLGLN�PHPLOLNL� NHPDPSXDQ� \DQJ� WLQJJL�

2OHK�NDUHQD�LWX���GLVDUDQNDQ�XQWXN�GLXEDK�GHQJDQ

EHQWXN�HVVD\�DJDU�SHVHUWD�GLGLN��PHPLOLNL�WLQJNDW

SHPDKDPDQ� GDQ� NRPSHWHQVL� \DQJ� OHELK� WLQJJL�

6DUDQ� WHUVHEXW� GLWDQJJDSL� ROHK� SDUD� SHPDQJNX

NHSHQWLQJDQ�GDODP�EHQWXN�SUR�GDQ�NRQWUD���3LKDN

\DQJ�EHUVHEHUDQJDQ���NRQWUD��PHQJDWDNDQ�EDKZD

JXUX� DNDQ�PHQJDODPL� NHVXOLWDQ� GDODP�PHPH�

ULNVDQ\D�� 3HPHULQWDK�PHUHVSRQ� VDUDQ� WHUVHEXW

GHQJDQ�PHODNXNDQ� SHUXEDKDQ�SHQ\HPSXUQDDQ

PHODOXL� SHQJHPEDQJDQ� NRPSHWHQVL� \DQJ� KDUXV

GLNXDVDL�ROHK�VHWLDS�SHVHUWD�GLGLN�SDGD�VHWLDS�MHQLV

GDQ�MHQMDQJ�SHQGLGLNDQ��%HQWXN�NRQNULW�WDQJJDSDQ

3HPHULQWDK� DQWDUD� ODLQ�PHQJDGDNDQ� SHUXEDKDQ

NXULNXOXP� SDGD� MHQMDQJ� SHQGLGLNDQ� GDVDU� GDQ

PHQHQJDK�� \DLWX� PHODOXL� SHQ\HPSXUQDDQ

.XULNXOXP� �����PHQMDGL� .XULNXOXP� %HUEDVLV

.RPSHWHQVL� �.%.�� ����� \DQJ� NHPXGLDQ�PHQMDGL

6WDQGDU�,VL��6,�

%HUVDPDDQ� GHQJDQ� SHUXEDKDQ� NXULNXOXP

WHUVHEXW�� VHMDN� DZDO� SURVHV� SHQ\XVXQDQ� .%.

����� WHUMDGL� SDUDGLJPD�EDUX� WHQWDQJ�SHQWLQJQ\D

SHUXEDKDQ� GDODP� FDUD�PHQLODL� SUHVWDVL� SHVHUWD

GLGLN�\DQJ�NHPXGLDQ�SDUDGLJPD�WHUVHEXW�GLDQJJDS

VHVXDL� GDQ� PHQGXNXQJ� SHODNVDQDDQ� .%.�

3HGRPDQ� SHODNVDQDDQ� SHQLODLDQ� GLPDNVXG

GLQDPDNDQ�³3HGRPDQ�3HQLODLDQ�.HODV����� �́�3DGD

LQWLQ\D�� JXUX� GLVDUDQNDQ� XQWXN� PHQJJXQDNDQ

EHUEDJDL� WHNQLN� GDODP�PHODNVDQDNDQ� SHQLODLDQ

WHUKDGDS�SHVHUWD�GLGLN�VHUWD�PHQJJXQDNDQ�PRGHO

SHQLODLDQ�\DQJ� OHELK� ULQFL��$JDU�SHODNVDQDDQ�.%.

EHUMDODQ� VHVXDL� GHQJDQ� WXQWXWDQ� NRPSHWHQVL

PDND�NHPXGLDQ�.%.�GDQ�3HGRPDQ�3HQLODLDQ�.HODV

GLVHPSXUQDNDQ� ROHK� EDGDQ� LQGHSHQGHQ� \DLWX

%DGDQ� 6WDQGDU� 1DVLRQDO� 3HQGLGLNDQ� �%613��

6HODQMXWQ\D�� GRNXPHQ� WHUVHEXW� GLVDKNDQ� GHQJDQ

GLEHUL�QDPD�.%.�PHQMDGL�6WDQGDU�,VL��6,�������GDQ

3HGRPDQ� 3HQLODLDQ� .HODV� PHQMDGL� 6WDQGDU

3HQLODLDQ� 3HQGLGLNDQ� �633�� ����� GL� PDQD

NHGXDQ\D�PHUXSDNDQ�EDJLDQ�GDUL�GHODSDQ�6WDQGDU

1DVLRQDO�3HQGLGLNDQ� �613��\DQJ�EHUODNX�VDDW� LQL�

3DGD�KDNLNDWQ\D� LQWL�GDUL�.%.�GDQ�6,� � UHODWLI

VDPD�� .HGXDQ\D�PHQXQWXW� SHVHUWD� GLGLN� XQWXN

PHQFDSDL� NRPSHWHQVL�� SDO LQJ� WLGDN�� \DQJ

WHUFDQWXP�GDODP�6,��%HJLWX�SXOD�GHQJDQ�3HGRPDQ

3HQLODLDQ� .HODV� GDQ� 633�� NHGXDQ\D� VDPD�VDPD

GLIRNXVNDQ� SDGD� EDJDLPDQD� VHKDUXVQ\D

PHODNVDQDNDQ� SURVHV� SHQLODLDQ� WHUKDGDS� SHVHUWD

GLGLN� GHQJDQ�PHQHNDQNDQ� SHQJJXQDDQ� EHUEDJDL

WHNQLN�\DQJ�GLVHVXDLNDQ�GHQJDQ�NRPSHWHQVL�\DQJ

KDUXV� GLFDSDL� SHVHUWD� GLGLN�

6WDQGDU� ,VL� ����� EHUODNX� SDGD� MHQMDQJ

SHQGLGLNDQ� GDVDU� GDQ�PHQHQJDK� VHVXDL� GHQJDQ�

D�� 8QGDQJ�8QGDQJ� 1RPRU�� �������� 7HQWDQJ

6LVWHP�3HQGLGLNDQ�1DVLRQDO��88631���E��3HUDWXUDQ

3HPHULQWDK� �33�� ��������� GDQ� F�� 3HUDWXUDQ

0HQWHUL�3HQGLGLNDQ�1RPRU����������GDQ�����7DKXQ

������ 6,� WDKXQ� ����� WHUGLUL� DWDV� EHEHUDSD

NRPSRQHQ�� DQWDUD� ODLQ�� VWUXNWXU� SURJUDP�� EHEDQ

EHODMDU��NDOHQGHU�SHQGLGLNDQ��6WDQGDU�.RPSHWHQVL

�6.��GDQ�.RPSHWHQVL�'DVDU��.'���VHUWD�.XULNXOXP

7LQJNDW� 6DWXDQ� 3HQGLGLNDQ� �.763�� \DQJ� GLVXVXQ

ROHK�VHWLDS�VDWXDQ�SHQGLGLNDQ��6HODQMXWQ\D��.763

WHUGLUL� DWDV� EHEHUDSD� NRPSRQHQ�� DQWDUD� ODLQ�

VLODEXV� GDQ� UHQFDQD� SHODNVDQDDQ� SHPEHODMDUDQ

�533���6LODEXV�GDQ�533�WHUGLUL�DWDV�6.�GDQ�.'�\DQJ

WHODK�GLWHWDSNDQ�GDODP�6,��533�GLWDPEDK�GHQJDQ

NHJLDWDQ� SHPEHODMDUDQ� VHFDUD� ULQFL� VHEDJDL

MDEDUDQ� GDUL� .'� GDQ� SURVHV� SHQLODLDQ� \DQJ

PHUXMXN� SDGD� 3HUPHQGLNQDV�1RPRU� ��������

.RPSHWHQVL� SDGD� PDWD� SHODMDUDQ� %DKDVD

,QGRQHVLD�SDGD�6WDQGDU�,VL� �6,�������GLQ\DWDNDQ

EDKZD�VHWLDS�SHVHUWD�GLGLN�GLWXQWXW�XQWXN�PHPLOLNL

HPSDW� NDWHJRUL� NRPSHWHQVL� EHUEDKDVD�� \DLWX�� ��

PHQGHQJDUNDQ�� ��� EHUELFDUD�� ���PHPEDFD�� � GDQ

���PHQXOLV�� 6HMDN� 7DKXQ� ������ VHEDJLDQ� 6'� GL

EHEHUDSD� NDEXSDWHQ� GDQ� NRWD� GL� SURYLQVL� \DQJ

EHUEHGD� PHQJJXQDNDQ�PRGHO� SHQLODLDQ� � \DQJ

EHUYDULDVL��PXODL�GDUL�\DQJ�VHGHUKDQD�VDPSDL��NH

\DQJ� OHELK� NRPSOHNV��.RPSOHNV�DUWLQ\D� SHQLODLDQ

GLODNVDQDNDQ� WHUKDGDS� HPSDW� NDWHJRUL

NRPSHWHQVL� EHUEDKDVD� ,QGRQHVLD�

3HUPDVDODKDQ� \DQJ� DGD� DQWDUD� ODLQ� EDKZD

SHQJJXQDDQ� PRGHO� \DQJ� VHGHUKDQD� WLGDN

PHQJJDPEDUNDQ�VHFDUD�MHODV�SHQFDSDLDQ�NDWHJRUL

NRPSHWHQVL� EHUEDKDVD� ,QGRQHVLD� ROHK� SHVHUWD

GLGLN��.RQGLVL�LQL�GLNKDZDWLUNDQ�DNDQ�EHUSHQJDUXK

SDGD�6'�ODLQQ\D�VHKLQJJD�DNDQ�NHPEDOL�NH�VLVWHP

SHQLODLDQ� ODPD� GL� PDQD� \DQJ� GLXNXU� EXNDQ

SHQJXDVDDQ� EHUEDJDL� NRPSHWHQVL�� QDPXQ

SHQJXDVDDQ� EHUEDJDL� NRQVHS�
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7XMXDQ� SHQXOLVDQ� DUWLNHO� LQL� DGDODK� XQWXN

PHQVRVLDOLVDVLNDQ� JDJDVDQ� WHQWDQJ� SHQJJXQDDQ

PRGHO� SHQLODLDQ� %DKDVD� ,QGRQHVLD� \DQJ� LGHDO

XQWXN�PHQGXNXQJ��SHODNVDQDDQ�NXULNXOXP�VHNRODK

GDVDU� VHFDUD� RSWLPDO�

.DMLDQ��/LWHUDWXU��GDQ�3HPEDKDVDQ

3HQGLGLNDQ� DGDODK� XVDKD� VDGDU� GDQ� WHUHQFDQD

XQWXN�PHZXMXGNDQ� VXDVDQD� EHODMDU� GDQ� SURVHV

SHPEHODMDUDQ� DJDU� SHVHUWD� GLGLN� VHFDUD� DNWLI

PHQJHPEDQJNDQ� SRWHQVL� GLULQ\D� XQWXN�PHPLOLNL

NHNXDWDQ�VSLULWXDO� NHDJDPDDQ��SHQJHQGDOLDQ�GLUL�

NHSULEDGLDQ�� NHFHUGDVDQ�� DNKODN� PXOLD�� VHUWD

NHWHUDPSLODQ� \DQJ� GLSHUOXNDQ� GLULQ\D�� PDV\D�

UDNDW��EDQJVD�GDQ�QHJDUD� �88631�������'HQJDQ

NDWD� ODLQ�� 3HPHULQWDK� PHQJKDUDSNDQ� � VHWLDS

SHVHUWD� GLGLN�PHPLOLNL� NRPSHWHQVL�NHWHUDPSLODQ

\DQJ� KDUXV� GLNXDVDL� ROHK� VHWLDS� SHVHUWD� GLGLN

VHKLQJJD�PHQJJDPEDUNDQ�VHFDUD�REMHNWLI�NXDOLWDV

SHUIRUPDQFH� SDUD� WDPDWDQ� VDWXDQ� SHQGLGLNDQ�

6HODQMXWQ\D�� 33� 1RPRU� �������� WHQWDQJ

SHQLODLDQ� \DQJ� WHUFDQWXP�SDGD�%DE� ,9� 3DVDO� ���

D\DW�� ���� GDQ� 3HUPHQGLNQDV� 1RPRU� �������

WHQWDQJ� 3HQLODLDQ�� KXUXI� &� WHQWDQJ� 7HNQLN� GDQ

,QVWUXPHQ� 3HQLODLDQ�� EXWLU� �� GLQ\DWDNDQ� � EDKZD

³3HQLODLDQ� KDVLO� EHODMDU� ROHK� SHQGLGLN� PHQJ�

JXQDNDQ� EHUEDJDL� WHNQLN� SHQLODLDQ� EHUXSD� WHV�

REVHUYDVL�� SHQXJDVDQ� SHUVHRUDQJDQ� DWDX

NHORPSRN�� GDQ� EHQWXN� ODLQ� \DQJ� VHVXDL� GHQJDQ

NDUDNWHULVWLN� NRPSHWHQVL� GDQ� WLQJNDW� SHU�

NHPEDQJDQ�SHVHUWD�GLGLN �́�7HNQLN�WHV�PHOLSXWL�³WHV

WHUWXOLV��WHV�OLVDQ��GDQ�WHV�SUDNWLN�DWDX�WHV�NLQHUMD´

�EXWLU����GDQ� ³WHNQLN�REVHUYDVL�DWDX�SHQJDPDWDQ

GLODNXNDQ�VHODPD�SHPEHODMDUDQ�EHUODQJVXQJ�GDQ�

DWDX� GL� OXDU� NHJLDWDQ� SHPEHODMDUDQ´� �EXWLU� ���

7HNQLN�REVHUYDVL�GDQ�SUDNWLN�VDPD�VDPD��PHPHUOX�

NDQ�ZDNWX� ODPD� GDODP� SHODNVDQDDQQ\D�� 1DPXQ

GHPLNLDQ�� NHGXDQ\D� PHQMDGL� SHQWLQJ� NDUHQD

GHQJDQ�PHQJDGDNDQ�REVHUYDVL� GDQ�SHVHUWD�GLGLN

PHQJDGDNDQ� SUDNWLN� JXUX� DNDQ� PHPSHUROHK

LQIRUPDVL� \DQJ� REMHNWLI� � ³WHQWDQJ� VHMDXK�PDQD

KDVLO�EHODMDU�SHVHUWD�GLGLN�DWDX�NHWHUFDSDLDQ�NRP�

SHWHQVL� SHVHUWD�GLGLN´� �$NKPDG�6XGUDMDW��������

.RPSHWHQVL��'DODP�6WDQGDU�,VL��6,�

3HPHULQWDK�PHQ\XVXQ�GDQ�PHPHWDNDQ�6.�GDQ�.'

PLQLPDO�XQWXN�VHPXD�PDWD�SHODMDUDQ�\DQJ�DGD�GL

OLQJNXS� SHQGLGLNDQ� GDVDU� GDQ�PHQHQJDK�ZDMLE

PHQ\DPSDLNDQQ\D� NHSDGD� SHVHUWD� GLGLN� � DJDU

VHWHODK�OXOXV�PHUHND�PHPLOLNL�EHUEDJDL�NRPSHWHQVL

\DQJ� WHODK� GLWHQWXNDQ� WHUVHEXW��0LQLPDO� DUWLQ\D

VXDWX� VHNRODK�� NDUHQD� DODVDQ� WHUWHQWX�� GLSHU�

EROHKNDQ�PHQDPEDK� NRPSHWHQVL� WHWDSL� MDQJDQ

PHQJKLODQJNDQ� \DQJ� VXGDK� DGD�� <DQJ� GLPDNVXG

GHQJDQ� NRPSHWHQVL� DGDODK� SHUSDGXDQ� DQWDUD

SHQJHWDKXDQ�� NHWHUDPSLODQ� GDQ� VLNDS�

´FRPSHWHQFH���HQFRPSDVVHV� D� FRPELQDWLRQ� RI

NQRZOHGJH��VNLOOV�DQG�EHKDYLRXU�XWLOL]HG�WR�LPSURYH

SHUIRUPDQFH´��:,.,3(',$������D�

.RPSHWHQVL�NRPSHWHQVL� PLQLPDO� \DQJ� DGD

GDODP�6,� �3HUPHQGLNQDV�1RPRU� ��������� � \DQJ

KDUXV� GLFDSDL� SHVHUWD� GLGLN� GDODP� OLQJNXS

SHQGLGLNDQ� GDVDU� GDQ�PHQHQJDK� GLSHWDNDQ� ROHK

3HPHULQWDK� � GDQ� GLNDWHJRULNDQ� EHUGDVDUNDQ

VDWXDQ� SHQGLGLNDQ�� NHODV�� VHPHVWHU�� PDWD

SHODMDUDQ�� 6.� GDQ� .'�� %HULNXW� DGDODK� FRQWRK

JDPEDUDQ� 6.� GDQ� .'�PLQLPDO� � GLPDNVXG� XQWXN

PDWD� SHODMDUDQ� � %DKDVD� ,QGRQHVLD� � NHODV� ,9

VHPHVWHU� ��

2OHK� NDUHQD� VXDWX� VHNRODK� GLSHUEROHKNDQ

PHQDPEDK� NRPSHWHQVL�� PDND� WHUOLKDW� DGD

NHEHEDVDQ� EDJL� VHWLDS� 6'� XQWXN� PHQHQWXNDQ

NXDQWLWDV� NRPSHWHQVL� \DQJ� KDUXV� GLFDSDL� ROHK

SHVHUWD� GLGLNQ\D�� %HUDQJNDW� GDUL� NHEHEDVDQ� LQL�

SDGD�DNKLUQ\D�VXDWX�6'�DNDQ�PHPLOLNL�.763�VHUWD

VLODEXV� GDQ� 533� \DQJ� EHUEHGD� GHQJDQ� \DQJ

GLPLOLNL�ROHK�6'�ODLQ�\DQJ�WHUGHNDW��.RQGLVL�LQL�MXJD

PHQGRURQJ� DGDQ\D� SHUEHGDDQ�PXWX� OXOXVDQ� GDUL

VDWX� VHNRODK� GHQJDQ� � VHNRODK� ODLQQ\D�

-DEDUDQ�6WDQGDU�,VL��6,�

'DODP�XSD\D�PHQJHPEDQJNDQ� 6.�� .'�� GDQ� 6,�

GDODP� SHPEHODMDUDQ� GL� NHODV�� VHEDLNQ\D

PHQMDEDUNDQ� VHFDUD� VLVWLPDWLN�� � 3HUWDPD� JXUX�

NHSDOD� VHNRODK� GDQ� NRPLWH� VHNRODK� VHFDUD

EHUVDPD� PHQ\XVXQ� NXULNXOXP� VHNRODK� EHU�

GDVDUNDQ� 6,� \DQJ� GLVHVXDLNDQ� GHQJDQ� NHSHQ�

WLQJDQ� GDHUDK� GDQ� OLQJNXQJDQ� VHNRODK�� GDQ

NXULNXOXP� LQL� GLNHQDO� GHQJDQ� .XULNXOXP� 7LQJNDW

6DWXDQ� 3HQGLGLNDQ� \DQJ� GLNHQDO� GHQJDQ� .763

DWDX�6FKRRO�%DVHG�&XUULFXOXP��³,Q�3UDFWLFH��6FKRRO�

%DVHG�&XUULFXOXP�'HYHORSPHQW�FDQ�UDQJH�IURP�LQ�

GLYLGXDO�WHDFKHUV�LQWHUSUHWLQJ�DQG�DGDSWLQJ�H[LVWLQJ

FXUULFXOD�WR�ZKROH�VWDII�ZRUNLQJ�WRJHWKHU�WR�FUHDWH

FXUULFXOD��VRPHWLPHV�ZLWK�LQSXW�IURP�VWXGHQWV��RU

SHRSOH� IURP�RXWVLGH� WKH� VFKRRO´� �5DFKHO�%ROVWDG�

������
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.763� LQL� PHQFDNXS� EHEHUDSD� NRPSRQHQ

WHUPDVXN� VLODEXV� XQWXN� VHPXD�PDWD� SHODMDUDQ�

.HEHUDGDDQ� VLODEXV� SHQWLQJ� NDUHQD� DNDQ

EHUPDQIDDW� VHEDJDL� ³SHGRPDQ� EDJL� SHQJHP�

EDQJDQ�SHPEHODMDUDQ�OHELK�ODQMXW´�<DK\D�1XUVLGLN�

�������\DLWX�SHQ\XVXQDQ�533��533�DWDX�OHVVRQ�SODQ

PHOLSXWL� SHQMHODVDQ� OHELK� ULQFL� GDULSDGD�XUDLDQ�GL

VLODEXV�� VHKLQJJD� GL� GDODP� OHVVRQ� SODQ� EHQDU�

EHQDU� PHQJJDPEDUNDQ� NHJLDWDQ� \DQJ� DNDQ

GLODNVDQDNDQ� GL� GDODP� NHODV�´D� OHVVRQ� SODQ� LV� D

WHDFKHU¶V�GHWDLOHG�GHVFULSWLRQ�RI�WKH�FRXUVH�RI�LQVWUXF�

WLRQ�IRU�DQ�LQGLYLGXDO�OHVVRQ´�:,.,3(',$������E��

/HVVRQ�SODQ�GDSDW�MXJD�GL�GHILQLVLNDQ�VHEDJDL��³DQ

RUJDQL]HG�RXWOLQH�IRU�D�VLQJOH�LQVWUXFWLRQDO�SHULRG��,W

LV�D�QHFHVVDU\�JXLGH�IRU�WKH�LQVWUXFWRU�LQ�WKDW�LW�WHOOV

ZKDW�WR�GR��LQ�ZKDW�RUGHU�WR�GR�LW��DQG�ZKDW�SURFH�

GXUH� WR� XVH� LQ� WHDFKLQJ� WKH� PDWHULDO� RI� D

OHVVRQ´�*RRJOH�� ������

&RQWRK�6LODEXV�%DKDVD�,QGRQHVLD�NHODV�,9��6HPHV�

WHU�6DWX�

$VSHN��0HQGHQJDUNDQ�� %HUELFDUD��0HPEDFD�� GDQ

0HQXOLV

6WDQGDU�.RPSHWHQVL�

0HQGHQJDUNDQ�� 0HQGHQJDUNDQ� SHQMHODVDQ

WHQWDQJ� SHWXQMXN� GHQDK� GDQ� VLPERO� GDHUDK�

ODPEDQJ� NRUSV�

%HUELFDUD��0HQGHVNULSVLNDQ� VHFDUD� OLVDQ� WHPSDW

VHVXDL� GHQDK� GDQ� SHWXQMXN� SHQJJXQDDQ

VXDWX� DODW�

0HPEDFD��0HPDKDPL� WHNV� DJDN� SDQMDQJ� �����

����NDWD���SHWXQMXN�SHPDNDLDQ��PDNQD�NDWD

GDODP�NDPXV�HQVLNORSHGL�

0HQXOLV��0HQJXQJNDSNDQ� SLNLUDQ�� SHUDVDDQ�� GDQ

LQIRUPDVL� VHFDUD� WHUWXOLV� GDODP� EHQWXN

SHUFDNDSDQ�� � SHWXQMXN�� FHULWD�� GDQ�VXUDW�

7DEHO� ���.RPSHWHQVL�%DKDVD� ,QGRQHVLD��.HODV� ,9��6HPHVWHU��

�

6WDQGDU�.RPSHWHQVL��6.�� .RPSHWHQVL�'DVDU��.'��

���0HQGHQJDUNDQ�
0HQGHQJDUNDQ�
SHQMHODVDQ�WHQWDQJ�

SHWXQMXN�GHQDK�GDQ�
VLPERO�GDHUDK�ODPEDQJ�

NRUSV���
�

�
���� 0HPEXDW� JDPEDU�GHQDK� EHUGDVDUNDQ� SHQMHODVDQ� \DQJ�

GLGHQJDU�

���� 0HQMHODVNDQ� NHPEDOL� VHFDUD� OLVDQ� DWDX� WXOLV� SHQMHODVDQ�
WHQWDQJ�VLPERO�GDHUDK�ODPEDQJ�NRUSV��

���%HUELFDUD�
0HQGHVNULSVLNDQ�VHFDUD�
OLVDQ�WHPSDW�VHVXDL�

GHQDK�GDQ�SHWXQMXN�

SHQJJXQDDQ�VXDWX�DODW�

�
���� 0HQGHVNULSVLNDQ�WHPSDW�VHVXDL�GHQJDQ�GHQDK�DWDX�

JDPEDU�GHQJDQ�NDOLPDW�\DQJ�UXQWXW�

���� 0HQMHODVNDQ�SHWXQMXN�SHQJJXQDDQ��VXDWX�DODW�GHQJDQ�

EDKDVD�\DQJ�EDLN�GDQ�EHQDU�

���0HPEDFD�

0HPDKDPL�WHNV�DJDN�
SDQMDQJ����������
NDWD���SHWXQMXN�
SHPDNDLDQ��PDNQD�NDWD�

GDODP�
NDPXV�HQVLNORSHGL��

�

���� 0HQHPXNDQ�SLNLUDQ�SRNRN�WHNV�DJDN�SDQMDQJ����������
NDWD��GHQJDQ�FDUD�PHPEDFD�VHNLODV��

�����0HODNXNDQ�VHVXDWX�EHUGDVDUNDQ�SHWXQMXN�SHPDNDLDQ�
\DQJ�GLEDFD��

���� 0HQHPXNDQ�PDNQD�GDQ�LQIRUPDVL��VHFDUD��WHSDW�GDODP�
NDPXV�HQVLNORSHGL���PHODOXL�PHPEDFD��PHPLQGDL��

���0HQXOLV�
0HQJXQJNDSNDQ�SLNLUDQ��

SHUDVDDQ��GDQ�LQIRUPDVL�
VHFDUD�WHUWXOLV�GDODP�

EHQWXN�SHUFDNDSDQ���
SHWXQMXN��FHULWD��GDQ�
VXUDW�

�

�
���� 0HOHQJNDSL� SHUFDNDSDQ� \DQJ� EHOXP� VHOHVDL� GHQJDQ�

PHPSHUKDWLNDQ�SHQJJXQDDQ�HMDDQ��WDQGD� WLWLN�GXD��GDQ�
WDQGD�SHWLN��

���� 0HQXOLV� SHWXQMXN� XQWXN� PHODNXNDQ� VHVXDWX� DWDX�
SHQMHODVDQ�WHQWDQJ�FDUD�PHPEXDW�VHVXDWX�

���� 0HOHQJNDSL�EDJLDQ�FHULWD�\DQJ�KLODQJ��UXPSDQJ��GHQJDQ�

PHQJJXQDNDQ� NDWD�NDOLPDW� \DQJ� WHSDW� � VHKLQJJD�
PHQMDGL�FHULWD�\DQJ�SDGX�

���� 0HQXOLV� VXUDW� XQWXN� WHPDQ� VHED\D� WHQWDQJ� SHQJDODPDQ�

DWDX�FLWD�FLWD�GHQJDQ�EDKDVD�\DQJ�EDLN�GDQ�EHQDU� �GDQ�

PHPSHUKDWLNDQ� SHQJJXQDDQ� HMDDQ� �KXUXI� EHVDU�� WDQGD�
WLWLN��WDQGD�NRPD��GOO���

�
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.RPSHWHQVL�'DVDU� 0DWHUL�

3HPEH�
ODMDUDQ�

.HJLDWDQ�3HPEHODMDUDQ� ,QGLNDWRU� 3HQLODL

DQ�

$OR�

NDVL�
:DN

WX�

6XPEHU��

%DKDQ�
$MDU�

����0HPEXDW�

JDPEDU�GHQDK�

EHUGDVDUNDQ�

SHQMHODVDQ�\DQJ�
GLGHQJDU�

����0HQGHVNULSVLNDQ�

WHPSDW�VHFDUD�OLVDQ�

VHVXDL�GHQJDQ�GHQDK�
DWDX�JDPEDU�GHQJDQ�

NDOLPDW�\DQJ�UXQWXW�

�����0HODNXNDQ�

VHVXDWX�EHUGDVDUNDQ�

SHWXQMXN��SHPDNDLDQ�

\DQJ�GLEDFD�

����0HQXOLV�SHWXQMXN�

XQWXN�PHODNXNDQ�
VHVXDWX�DWDX�

SHQMHODVDQ�WHQWDQJ�

FDUD�PHPEXDW�

VHVXDWX�

'HQDK�

VXDWX�

WHPSDW�

x� 0HQGHQJDUNDQ�

SHQMHODVDQ�WHQWDQJ��

FDUD�PHPEDFD���

GHQDK�
x� %HUSDVDQJDQ�

EHUGLDORJ�VHFDUD�OLVDQ�

PHQFHULWHUDNDQ�

WHQWDQJ�FDUD�PHQXMX�
NH�VXDWX�WHPSDW�

\DQJ�GLWHQWXNDQ�

x� 0HPEDFD�EHEHUDSD�

WHNV�WHQWDQJ�FDUD�

PHQXMX�NH�EHEHUDSD�

WHPSDW��ORNDVL�

x� 0HQXOLV�EHEHUDSD�SD�

UDJUDI�PHPEHULWDKX�
NDQ�NHSDGD�WHPDQ�

VDWX�NHODV�FDUD�

PHQXMX�NH�VXDWX�

WHPSDW�

x� 0HQGHVNULS

VLNDQ�

VHFDUD�OLVDQ�

GDQ�WXOLVDQ����
WHQWDQJ�

GHQDK��

x� 0HPDKDPL�

WHNV�WHUWXOLV�
GHQJDQ�

PHQMDZDE�

EHEHUDSD�

SHUWDQ\DDQ�

\DQJ�GL�

DMXNDQQ\D�

7HV�

OLVDQ�

GDQ�

WHUWXOLV�

� �'HQDK�

VHNRODK�

�%XNX�

%DKDVD�
,QGRQHVLD�

NHODV�,9�

�

&RQWRK�533� %DKDVD� ,QGRQHVLD�.HODV� ,9�

6HPHVWHU � 6DWX

:DNWX � ��[����PHQLW

$VSHN � 0HQGHQJDUNDQ�� %HUELFDUD��0HPEDFD�

GDQ�0HQXOLV

7XMXDQ� 3HPEHODMDUDQ�� 3HVHUWD� GLGLN� GDSDW

PHPDKDPL�� GDQ�PHQMHODVNDQ� VHFDUD� OLVDQ� GDQ

WXOLVDQ� WHQWDQJ� GHQDK� VHNRODK� GDQ� NHODV�

6WDQGDU�.RPSHWHQVL

0HQGHQJDUNDQ�� 0HQGHQJDUNDQ� SHQMHODVDQ

WHQWDQJ� SHWXQMXN� GHQDK� GDQ� VLPERO� GDHUDK�

ODPEDQJ� NRUSV

%HUELFDUD��0HQGHVNULSVLNDQ� VHFDUD� OLVDQ� WHPSDW

VHVXDL�GHQDK�GDQ�SHWXQMXN�SHQJJXQDDQ�VXDW

DODW�

0HPEDFD��0HPDKDPL� WHNV� DJDN� SDQMDQJ� �����

����� NDWD�� SHWXQMXN� SHPDNDLDQ��PDNQD� NDW

GDODP�NDPXV�HQVLNORSHGLD�

0HQXOLV��0HQJXQJNDSNDQ� SLNLUDQ�� SHUDVDDQ�� GDQ

LQIRUPDVL� VHFDUD� WHUWXOLV� GDODP� EHQWXN� SHU�

FDNDSDQ�� �SHWXQMXN�� FHULWD��GDQ�VXUDW

.RPSHWHQVL�'DVDU

.RPSHWHQVL� GDVDU� GLPDNVXG� WHUGLUL� DWDV�� ��

0HPEXDW� JDPEDU�GHQDK� EHUGDVDUNDQ� SHQMHODVDQ

\DQJ�GLGHQJDU�����0HQGHVNULSVLNDQ�JDPEDU�GHQDK

VHFDUD� OLVDQ� VHVXDL� GHQJDQ� GHQDK�JDPEDU� \DQJ

GLSHUOLKDWNDQ�����0HODNXNDQ�VHVXDWX�EHUGDVDUNDQ

SHWXQMXN�\DQJ�GLEDFD�����0HQXOLV�SHWXQMXN�XQWXN

PHODNXNDQ�VHVXDWX�DWDX�SHQMHODVDQ��WHQWDQJ�FDUD

PHPEXDW� VHVXDWX� �0DWHUL� 3HPEHODMDUDQ�� 'HQDK

VHNRODK� GDQ� NHODV�

.HJLDWDQ�3HPEHODMDUDQ

.HJLDWDQ� $ZDO� SHPEHODMDUDQ� GLODNXNDQ� GHQJDQ

PHQJDGDNDQ� DSHUVHSVL�� EHUWDQ\D� WHQWDQJ� DODPDW

UXPDK�PHUHND�� .HPXGLDQ�� GLODQMXWNDQ� GHQJDQ

.HJLDWDQ� ,QWL�� \DQJ�PHQFDNXS�� ��� 3HVHUWD� GLGLN

PHQGHQJDUNDQ� SHQMHODVDQ� WHQWDQJ� VXDWX� GHQDK�

NHPXGLDQ�PHUHND�PHPEXDW� GHQDK� EHUGDVDUNDQ

SHQMHODVDQ�WHUVHEXW�����3HVHUWD�GLGLN���PHQHULPD

GHQDK� ODLQ� \DQJ� EHUEHGD�EHGD�� NHPXGLDQ

PHQFHULWHUDNDQQ\D� VHFDUD� OLVDQ� NHSDGD� WHPDQ�

��� 6HFDUD� EHUSDVDQJDQ� SHVHUWD� GLGLN�PHPEDFD

SHWXQMXN� VHGHUKDQD� \DQJ� EHUEHGD� GHQJDQ

SDVDQJDQ� ODLQ� XQWXN�PHPEXDW� VXDWX� GHQDK�� ��

'HQDK�\DQJ�GLEXDW�GLMHODVNDQ�VHFDUD�OLVDQ�NHSDGD

SDVDQJDQ�ODLQ�����3HVHUWD�GLGLN�GLWXJDVNDQ�XQWXN

PHQJDPDWL� ORNDVL� VHNRODK� GDQ� NHODV� PHUHND

VHDQGDLQ\D�PHUHND�PDVXN� GDUL� OXDU� VHNRODK�� ��

6HFDUD�LQGLYLGX�PHUHND�PHPEXDW�SHWXQMXN�WHUWXOLV

WHQWDQJ� ORNDVL� VHNRODK�� GDQ� NHODV�PHUHND� \DQJ
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GLWXMXNDQ� NHSDGD� WHPDQ�PHUHND�PDVLQJ�PDVLQJ

\DQJ� GLDQJJDS� EHOXP�SHUQDK� GDWDQJ� NH� VHNRODK

PHUHND�

.HJLDWDQ�$NKLU��PHOLSXWL�����3HVHUWD�GLGLN�GDQ

JXUX�PHQJDGDNDQ� UHIOHNVL� WHQWDQJ�SURVHV�EHODMDU

\DQJ� EDUX� GLODNXNDQ� GDQ� ��� 3HVHUWD� GLGLN

GLWXJDVNDQ� XQWXN�PHQXOLV� VDWX� SDUDJUDI� WHQWDQJ

ORNDVL� NHODV� ODLQ� GHQJDQ� NDWD� GDQ� NDOLPDW� VHUWD

WDQGD� EDFD� \DQJ� EHQDU�� 6HODQMXWQ\D�� ,QGLNDWRU

KDUXV�WHUFHUPLQ�GDODP��D��0HQGHVNULSVLNDQ�VHFDUD

OLVDQ�GDQ�WXOLVDQ�WHQWDQJ�GHQDK�VHNRODK�GDQ�NHODV�

GDQ� E�� 0HPDKDPL� WHNV� WHUWXOLV� WHQWDQJ� GHQDK

GHQJDQ� PHQMDZDE� EHEHUDSD� SHUWDQ\DDQQ\D�

$GDSXQ��DVSHN�SHQLODLDQ��PHQFDNXS��7HV�OLVDQ�GDQ

WHV� WXOLV�� VHGDQJNDQ� 0HWRGH� 3HPEHODMDUDQ

GHQJDQ�PHQJJXQDNDQ� &HUDPDK�GDQ� SHQXJDVDQ�

GDQ�GL�OHQJNDSL�GHQJDQ�6XPEHU�%HODMDU���*DPEDU

'HQDK��GDQ� �%XNX�%DKDVD� ,QGRQHVLD� NHODV� ,9

.HJLDWDQ�3HPEHODMDUDQ

3DGD� WDKDS� SHODNVDQDDQ�� JXUX� GLVDUDQNDQ

PHODNVDQDNDQ� NHJLDWDQ� SHPEHODMDUDQ� GHQJDQ

PHPEHUL�NHVHPSDWDQ�NHSDGD�SHVHUWD�GLGLN�XQWXN

WHUOLEDW�DNWLI�VHFDUD�PDNVLPDO�GDQ�PHQJDUDK�SDGD

SHQFDSDLDQ� NRPSHWHQVL� \DQJ� GLWHQWXNDQ�� 3DGD

DNKLU� SHPEHODMDUDQ� PHUHND� WLGDN� KDQ\D

PHPDKDPL� NRQVHS��PHODLQNDQ� MXJD�PHQJDODPL

VHQGLUL�XQWXN�PHODNXNDQ�VHVXDWX�DJDU�NRPSHWHQVL

\DQJ�PHQMDGL� WDUJHWQ\D� WHUFDSDL� VHFDUD�PDWDQJ�

6HEDOLNQ\D�� DSDELOD� JXUX� GRPLQDQ� PHPEHUL

FHUDPDK�GDQ�SHVHUWD�GLGLN�KDQ\D�PHQGHQJDUNDQ�

PHUHND� DNDQ� VXOLW� XQWXN�PHQFDSDL� NRPSHWHQVL

\DQJ�GLKDUDSNDQ��$GD�SHSDWDK�\DQJ�PHQJDWDNDQ�

:H�OLVWHQ�ZH�IRUJHW�:H�VHH�ZH�UHPHPEHU��:H�GR

ZH�XQGHUVWDQG�

$SDELOD� JXUX� EHUFHULWHUD� GDQ� SHVHUWD� GLGLN

KDQ\D�PHQGHQJDUNDQ��PHUHND� DNDQ� FHSDW� OXSD

LVL�GDUL�FHULWHUDQ\D��$SDELOD�PHUHND�KDQ\D�PHOLKDW

JXUX� \DQJ� PHODNXNDQ�PHQGHPRQVWUDVLNDQ

VHVXDWX�� KDVLOQ\D� PHUHND� KDQ\D� DNDQ� LQJDW�

$SDELOD� PHUHND� GLEHUL� NHVHPSDWDQ� XQWXN

PHODNXNDQ�� PHQJDPDWL� VHQGLUL�� PHUHND� DNDQ

PHQJHUWL��,WXODK�PDNQD�SHSDWDK�WHUVHEXW�GDQ�KDO

LQL� UHOHYDQ� GHQJDQ� � NHELMDNDQ� 3HPHULQWDK� \DQJ

GLWXDQJNDQ� GDODP�613�PHODOXL� VWDQGDU� SURVHV�

$GD� EHEHUDSD� NDUDNWHULVWLN� NHJLDWDQ

SHPEHODMDUDQ� \DQJ� EHUSXVDW� SDGD� SHVHUWD� GLGLN�

DQWDUD� ODLQ� ³��� JXUX� OHELK� EHUSHUDQ� VHEDJDL

IDVLOLWDWRU� GDODP�NHJLDWDQ� SHPEHODMDUDQ�GDULSDGD

VHEDJDL� SHQ\DML� SHQJHWDKXDQ�� ��� SHQJHORODDQ

NHODV� \DQJ� OHELK� NRQGXVLI� WHUKDGDS� NHJLDWDQ� GDQ

LQWHUDNVL� SHVHUWD� GLGLN� \DQJ� PHQJDUDK� SDGD

SHQJDODPDQ�EHODMDU�\DQJ�SURGXNWLI��GDQ����SHVHUWD

GLGLN�DNWLI�GDODP�NHJLDWDQ�\DQJ�EHUNDLWDQ�GHQJDQ

SHPEHODMDUDQ� GDULSDGD� KDQ\D� GXGXN�PDQLV� GDQ

SDVLI� VHODPD� NHJLDWDQ� EHODMDU� EHUODQJVXQJ� GL

GDODP� NHODV�´�6XGLUPDQ� 6LDKDDQ�� ������

6HODQMXWQ\D�� � NHJLDWDQ� SHPEHODMDUDQ� %DKDVD� ,Q�

GRQHVLD� \DQJ�PHOLEDWNDQ�SHVHUWD� GLGLN� DNWLI� GDQ

NUHDWLI� PHQXMX� NH� WHUFDSDLQ\D� EHUEDJDL

NRPSHWHQVL�PLQLPDO� EHUEDKDVD� \DQJ� DGD� GDODP

6,�GDQ�.763�DNDQ�PHQJXEDK� IHQRPHQD� �SHVHUWD

GLGLN� GDUL� SDVLI�PHQMDGL� DNWLI�� GDUL� DUDK� NHJLDWDQ

SHPEHODMDUDQ� \DQJ� NXUDQJ� MHODV�PHQMDGL� OHELK

MHODV��1DPXQ��SHUOX�GLVDGDUL�EDKZD�SHUXEDKDQ�LQL

WLGDN� DNDQ�PHQMDPLQ� SHODNVDQDDQ� 6,� GDQ� .763

EHUODQJVXQJ�EHUNHODQMXWDQ��2OHK�NDUHQD�LWX��SHUOX

GLGXNXQJ� ROHK� DGDQ\D� DVSHN� ODLQ� \DQJ� GLDQJJDS

PHQGDVDU� GDQ� VLJQLILNDQ� GDODP� PHQGXNXQJ

SHODNVDQDDQ� 6,� GDQ� .763�� \DLWX�PRGHO� SHQLODLDQ

\DQJ� VHVXDL�

,OXVWUDVL�3UR\HN�&DUD�%HODMDU�6LVZD�$NWLI

�&%6$�

+DVLO� SHQHOLWLDQ� WHQWDQJ� &%6$� PHQXQMXNNDQ

DGDQ\D� NHWHUOLEDWDQ� SHVHUWD� GLGLN� \DQJ� FXNXS

WLQJJL� GDODP� SURVHV� SHPEHODMDUDQ�� %HULNXW

GLVDMLNDQ� WLJD� FRQWRK� NHJLDWDQ� \DQJ� GDSDW

GLUHNDP��0LVDOQ\D� �XQWXN�PDWD�SHODMDUDQ�%DKDVD

,QGRQHVLD��JXUX�PHQXJDVNDQ�SHVHUWD�GLGLN�XQWXN

PHPEHQWXN� NHORPSRN� NHFLO� GDQ� PHQJDPDWL

WXPEXKDQ� \DQJ� DGD� GL� VHNLWDU� VHNRODK� VHODPD

EHEHUDSD�PHQLW�� 6HWHODK� LWX�PHUHND� GLDQMXUNDQ

PHPEXDW� VXDWX� VDMDN� EHUGDVDUNDQ� FDWDWDQ

SHQJDPDWDQ� PHUHND�� .HPXGLDQ�� PHUHND

PHPEDFDNDQ�VDMDN�GL�GHSDQ�NHODV�� �6HODQMXWQ\D�

SHVHUWD�GLGLN�PHODNVDQDNDQ�VHPLQDU�PLQL�GL�NHODV

PHUHND�� 'L� DQWDUD� PHUHND� DGD� \DQJ�PHQMDGL

SHQFHUDPDK��PRGHUDWRU��DGD� \DQJ�EHUWDQ\D�� GDQ

PHQMDZDE�SHUWDQ\DDQ��.HPXGLDQ�GLDNKLUL�GHQJDQ

SHVHUWD�GLGLN���PHZDZDQFDUDL�EDSDN�57��GDQ��3ROLVL

SDGD� ZDNWX� \DQJ� EHUEHGD�� .HPXGLDQ� KDVLO

ZDZDQFDUDQ\D� GLWXOLV� VHFDUD� EDLN�� NHPXGLDQ

GLODSRUNDQ�VHFDUD� OLVDQ�GL� GHSDQ�NHODV��%HEHUDSD

FRQWRK� NHJLDWDQ� WHUVHEXW� PHQJJDPEDUNDQ

DGDQ\D� NHFHQGHUXQJDQ� � IRNXV� SHUKDWLDQ� JXUX

NHSDGD� SHVHUWD� GLGLN� DWDX� GLLVWLODKNDQ� GDODP
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EDKDVD� ,QJJULV�&KLOG� &HQWHUHG�� ³FKLOG� FHQWHUHG

DGDODK� VLVWHP� SHPEHODMDUDQ� GLPDQD� IRNXV

SHPEHODMDUDQ�DGDODK�GHQJDQ�SHODMDU��EXNDQ�JXUX�

*XUX� VHEDJDL� IDVLOLWDWRU� DWDX� PDQDJHU� SURVHV

SHPEHODMDUDQ´�3KLOOLS�5HNGDOH��������-DGL�³SURVHV

SHPEHODMDUDQ�DNWLYLWDVQ\D�GDODP�EHQWXN�LQWHUDNVL

EHODMDU� PHQJDMDU� GDODP� VXDVDQD� LQWHUDNVL

HGXNDWLI�� \DLWX� LQWHUDNVL� \DQJ� VDGDU� DNDQ

WXMXDQ���́ �'DPDMDQWL� .XVXPD�'HZL�� ������

3DGD� ZDNWX� \DQJ� EHUVDPDDQ� 6'� \DQJ

PHQJLNXWL�SUR\HN�&%6$�WHWDS�KDUXV�PHQJJXQDNDQ

PRGHO� SHQLODLDQ� \DQJ� SDGD�ZDNWX� LWX� GLUDQFDQJ

ROHK�SXVDW�\DQJ�PHQFDNXS�VDWX�DQJND�XQWXN�VDWX

PDWD�SHODMDUDQ�GDQ�WLGDN�DGD�UXDQJDQ�\DQJ�GDSDW

PHQJDNRPRGLU� QLODL� XQWXN� DVSHN� NHWHUOLEDWDQ�

NUHDWLYLWDV� GDQ� SHQFDSDLDQ� NRPSHWHQVL� SHVHUWD

GLGLN��+DO�LQL�WHUMDGL�NDUHQD�SDGD�ZDNWX�LWX�EHOXP

WHUVHQWXK� ROHK� ZDFDQD� DJDU� NHWHUOLEDWDQ�

NUHDWLILWDV� GDQ� SHQFDSDLDQ� NRPSHWHQVL� ROHK

SHVHUWD�GLGLN�OD\DN�GLEHUL�SHQJKDUJDDQ�GDUL�JXUX�

VHNRODK� GDODP� EHQWXN� QLODL� DWDX� GHVNULSVL� EDLN

VHEDJDL� KDVLO� GDUL� � XODQJDQ�WHV� KDULDQ�PDXSXQ

KDVLO� XMLDQ� QDVLRQDO�� 3HQLODLDQ� SDGD� ZDNWX� LWX

VHFDUD� MHODV� PHQHNDQNDQ� NHWHUFDSDLDQ� SH�

QJXDVDDQ� NRQVHS�NRQVHS�� ,QGLNDVLQ\D� EDLN� � GL

GDODP� XODQJDQ� KDULDQ� PDXSXQ� XMLDQ� QDVLRQDO

WHUMDGL�GRPLQDVL�VRDO�GDODP�EHQWXN�SLOLKDQ�JDQGD

GDQ� DWDX� EHQDU� VDODK�� 'DUL� KDVLO� ZDZDQFDUD

GHQJDQ�JXUX�NHODV� GL� 6'�&%6$� ³VLVWHP�SHQLODLDQ

GHQJDQ�PRGHO� SHQLODLDQ� \DQJ� VHGHUKDQD�� VDWX

DQJND� XQWXN� VDWX� PDWD� SHODMDUDQ� NXUDQJ

PHPRWLYDVL� JXUX� XQWXN� PHODNVDQDNDQ� &%6$

VHFDUD�PDNVLPDO� GDQ� EHUNHODQMXWDQ�PHQJLQJDW

SHODNVDQDDQ� GDQ� WXQWXWDQ� \DQJ� � EHUEHGD�� -DGL

VLVWHP�SHQLODLDQ�PHPLOLNL�SHQJDUXK�NXDW�WHUKDGDS

SHODNVDQDDQ� NHJLDWDQ� EHODMDU� GL� NHODV´� �$PEDUL

6XWDUGL��������

6LPSXODQ� GDUL� LOXVWUDVL� GL� DWDV� DGDODK� SHODN�

VDQDDQ�&%6$�GL�6'�\DQJ�PHQMDGL�REMHN�SHQHOLWLDQ

GDSDW�GLNDWDNDQ�EDLN� NDUHQD�DGDQ\D�NHWHUOLEDWDQ

SHVHUWD� GLGLN� \DQJ� WLQJJL� XQWXN� DNWLI� GDQ� NUHDWLI

VHODPD�SHPEHODMDUDQ�EHUODQJVXQJ��.HNKDVDQ�GDUL

&%6$� LQL� FXNXS� EDLN� GDODP�PHQJHPEDQJNDQ

JDJDVDQ�GDQ�NUHDWLILWDV�SHVHUWD�GLGLN��QDPXQ�SDGD

NHQ\DWDDQQ\D�KDO� LQL� WLGDN� WHUHNDP�NDUHQD�SLKDN

VHNRODK� KDUXV� PHQJJXQDNDQ�PRGHO� SHQLODLDQ

\DQJ� VHGHUKDQD� GDQ� EHUODNX� VHFDUD� QDVLRQDO� GL

PDQD� DVSHN� NHWHUOLEDWDQ� GDQ� NUHDWLILWDV� SHVHUWD

GLGLN�WLGDN�WHUJDPEDU�GL�GDODP�EXNX�UDSRU��+DO�LQL�

PHQXUXW� JXUX� \DQJ� GLZDZDQFDUDL�� DGDODK� VDODK

VDWX�SHQ\HEDE�VXOLWQ\D�EDJL�PHUHND�XQWXN�PHODN�

VDQDNDQ� GDQ�PHPSHUWDKDQNDQ� SUR\HN� WHUVHEXW�

.DUHQD�LWX�GDSDW�GLNDWDNDQ�EDKZD�PRGHO�SHQLODLDQ

\DQJ�GLJXQDNDQ�PHPLOLNL�SHQJDUXK�NXDW�WHUKDGDS

SHODNVDQDDQ� LQRYDVL� NHJLDWDQ� SHPEHODMDUDQ�

3URVHV�3HQLODLDQ

.XDWQ\D� SHQJDUXK� VLVWHP� SHQLODLDQ� SHUOX

GLMDGLNDQ� EDKDQ� SHUWLPEDQJDQ� GL� GDODP

PHQGXNXQJ�SHODNVDQDDQ�6,�GDQ�.763��'L� WLQJNDW

NHELMDNDQ� \DQJ� WHUWXDQJ� GDODP� /DPSLUDQ

3HUPHQGLNQDV�1RPRU� ���� 7DQJJDO� ��� -XQL� ����

WHQWDQJ�6WDQGDU� 3HQLODLDQ� 3HQGLGLNDQ� GLMHODVNDQ

EDJDLPDQD� VHEDLNQ\D� PHODNVDQDNDQ� SURVHV

SHQLODLDQ� \DQJ� VHVXDL� GHQJDQ� WXQWXWDQ� � 6.� GDQ

.'�� 6HSHUWL� GLSDSDUNDQ� GL� DWDV�� 6.� GDQ� .'

EHUYDULDVL�GDQ�GLWXQWXW�XQWXN�GLFDSDL�SHVHUWD�GLGLN�

8QWXN� �PHQJHWDKXL� DSDNDK� WHUFDSDL� DWDX� WLGDN�

JXUX� SHUOX� PHQJJXQDNDQ� EHUEDJDL� WHNQLN

SHQLODLDQ� \DQJ� VHVXDL�� .DUHQD� LWX�� SHODNVDQD� GL

ODSDQJDQ� GLKDUXVNDQ� PHQJJXQDNDQ� EHUEDJDL

WHNQLN� SHQLODLDQ� \DQJ� VHVXDL� GHQJDQ� WXQWXWDQ

NRPSHWHQVL�� 'HQJDQ� PHQJJXQDNDQ� EHUEDJDL

WHNQLN�� SURVHVQ\D� OHELK� NRPSOHNV� EDLN� GDODP

WDKDS� SHUVLDSDQ� �SHQ\XVXQDQ� NLVL�NLVL� GDQ� VRDO��

SHODNVDQDDQ�PDXSXQ� SHUHNDPDQ� KDVLO� SHQLODLDQ�

0LVDOQ\D� SDGD� WDKDS� SHUVLDSDQ�� SHODNVDQD� KDUXV

PHPSHUVLDSNDQ� EHUEDJDL� LQVWUXPHQ� SHQLODLDQ�

3DGD� WDKDS� SHODNVDQDDQ�� XQWXN�PHPEHUL� QLODL

VDWX�DVSHN��PLVDOQ\D�DVSHN�NLQHUMD�SHVHUWD�GLGLN�

JXUX�GLWXQWXW� XQWXN�PHQJDPDWL�PHUHND� VDWX�SHU

VDWX�� *XQD�PHQLODL� NHWHUDPSLODQ� EHUELFDUD� GDQ

NHELDVDDQ�PHUHND� EDLN� GL� GDODP�PDXSXQ� GL� OXDU

OLQJNXQJDQ� VHNRODK� \DQJ� WLGDN� WHUSDQWDX�� JXUX

GLWXQWXW� XQWXN�PHQJDGDNDQ�ZDZDQFDUD� VDWX�SHU

VDWX�� .HWLND� DNDQ� PHQLODL� DVSHN� NHUMD� VDPD

GHQJDQ� WHPDQ�� NHWHO LWLDQ�� SHUHQFDQDDQ�

SHODNVDQDDQ� GDQ� SHQ\DMLDQ� KDVLO�� JXUX� GLWXQWXW

XQWXN�PHPEHUL� WXJDV�SUR\HN� GDQ�PHQJDPDWLQ\D

PXODL� GDUL� SHUHQFDQDDQ�� SHODNVDQDDQ� GDQ

SHQ\DMLDQ�KDVLOQ\D��%LOD�DNDQ�PHQLODL�DSDNDK�DGD

DWDX�WLGDN�NHPDMXDQ�GDODP�PHPEXDW�NDU\D�WXOLV�

JXUX� KDUXV�PHQJXPSXONDQ� EHEHUDSD� NDU\D� WXOLV

PHUHND�� NHPXGLDQ� GLDQDOLVLV� JXQD�PHQJHWDKXL

DGD� WLGDNQ\D� NHPDMXDQ� EHODMDUQ\D�� :DODXSXQ

EHUEDJDL� WHNQLN�� LQL� WLGDN� � VHUWD� PHUWD� KDUXV

GLJXQDNDQ� VHFDUD� VLPXOWDQ� XQWXN�PHQLODL� SHQ�

FDSDLDQ�VDWX�NRPSHWHQVL��QDPXQ�VHPXDQ\D�DNDQ

PHPHUOXNDQ�HNVWUD�ZDNWX��WHQDJD�GDQ�SHUKDWLDQ�
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.HVLDSDQ�VHNRODK

+DVLO� SHQHOLWLDQ� \DQJ� GLODNVDQDNDQ� ROHK� 3XVDW

.XULNXOXP� SDGD� DNKLU� SHQJHPEDQJDQ� .%.� ����

PHQXQMXNNDQ� EDKZD� � UHVSRQGHQ� JXUX� � 6'� WHODK

PHQJLNXWL� SHQDWDUDQ� WHQWDQJ� SHQLODLDQ� EHUEDVLV

NHODV�GDQ�VHEDJLDQ�GDUL�PHUHND�PHUDVD�OHELK�VXOLW

XQWXN�PHODNVDQDNDQ�PRGHO� SHQLODLDQ� \DQJ� EDUX

WHUVHEXW� NDUHQD� � PHUHND� PHQJDQJJDS� OHELK

NRPSOHNV� GDODP�PHUDQFDQJ� LQVWUXPHQ��PHODN�

VDQDNDQ� SHQLODLDQ�� GDQ�PHUHNDP�QLODL� NH� GDODP

EXNX�UDSRU��.RQGLVL�LQL�QDPSDNQ\D�EHUODQMXW�NHWLND

SHQXOLV� PHQJDGDNDQ� VRVLDOLVDVL� WHQWDQJ� 6,

XPXPQ\D�GDQ�ZRUNVKRS�WHQWDQJ�.763�GL�EHEHUDSD

NDEXSDWHQ� GDQ� NRWD� NKXVXVQ\D� VHODPD� WDKXQ

�����GDQ�������)HQRPHQD� LQL�ROHK�SDUD�SHQHQWX

NHELMDNDQ�EDLN�GL�SXVDW�PDXSXQ�GL�GDHUDK��MDQJDQ

GLMDGLNDQ� KDPEDWDQ� GDODP�PHQGXNXQJ� SHODN�

VDQDDQ� 6,� GDQ� .763�� 6HEDOLNQ\D�� GLMDGLNDQ

WDQWDQJDQ� XQWXN� OHELK� SURDNWLI� GDODP�PHPEDQWX

XQVXU� WHUNDLW� GL� GDHUDK� GDODP�PHODNVDQDNDQ

VLVWHP� SHQLODLDQ� VHVXDL� GHQJDQ� DWXUDQ� \DQJ

EHUODNX� �613�� \DQJ� WHUWXDQJ� GL� GDODP� ODPSLUDQ

3HUPHQGLNQDV�1RPRU�����7DKXQ�������PXODL��GDUL

PHQ\XVXQ� NLVL�NLVL�� SHQ\XVXQDQ� EXWLU�EXWLU� VRDO

EHUEDVLV�NRPSHWHQVL�VHUWD�PHUDQFDQJ�EXNX��UDSRU

\DQJ� GDSDW�PHQJDNRPRGDVL� EHUEDJDL� QLODL� \DQJ

PHQJJDPEDUNDQ� SHQFDSDLDQ� NRPSHWHQVL� ROHK

SHVHUWD� GLGLN�

.HDQHNDUDJDPDQ�IRUPDW�UDSRU�VHNRODK

%HOXP� GLSHUROHK� LQIRUPDVL� VHFDUD� WHUWXOLV� \DQJ

PHQ\DWDNDQ� EDKZD� VHWLDS� 6'� EHUZHQDQJ

PHUDQFDQJ� � EXNX� UDSRU� VHQGLUL�� 1DPXQ�� SDGD

NHQ\DWDDQ�GL� ODSDQJDQ�KLQJJD� DNKLU� WDKXQ������

\DQJ�PHUDQFDQJ� EXNX� UDSRU� GL� GDHUDK� EHUEHGD�

EHGD� GDUL� VDWX� GDHUDK� GHQJDQ� GDHUDK� ODLQQ\D�

0LVDOQ\D��GL�VXDWX�SURYLQVL��EXNX�UDSRU�6'�GLVXVXQ

ROHK�'LQDV�3HQGLGLNDQ�WLQJNDW�SURYLQVL��'L��SURYLQVL

\DQJ� EHUEHGD� SHQ\XVXQDQQ\D� GLVHUDKNDQ� NH

VHWLDS� NDEXSDWHQ�NRWD�� GDQ� EHOXP� GLWHPXNDQ

VXDWX� 6'� PHPLOLNL� UDQFDQJDQ� UDSRU� VHQGLUL�

6HEDJDL� NRQVHNXHQVLQ\D� GDWD�PHQXQMXNNDQ� DGD

EHEHUDSD�PRGHO� UDSRU� 6'� \DQJ� EHUEHGD� \DQJ

GLSHUROHK� GDUL� EHEHUDSD� NDEXSDWHQ�NRWD�� QDPXQ

SDGD� WXOLVDQ� LQL�KDQ\D�GLSDSDUNDQ� WLJD�PRGHO�

0RGHO� �� SHQDPSLODQQ\D� VDQJDW� VHGHUKDQD�

KDQ\D� PHOLSXWL� VDWX� DQJND� XQWXN� VDWX� PDWD

SHODMDUDQ�VHUWD�QLODL�UDWD�UDWD�NHODV��GDQ�LQL�PRGHO

\DQJ� WHODK� EHUODNX� VHFDUD� QDVLRQDO� VHODPD

EHUWDKXQ�WDKXQ� VHEHOXP� DGD� .%.� ����� GDQ� 6,

������ 6HSHUWL� GLSDKDPL� EDKZD�PRGHO� SHQLODLDQ

GDSDW�GLMDGLNDQ�WXQWXWDQ�EDJL�JXUX�SLKDN�VHNRODK

XQWXN� PHODNVDQDNDQ� SHPEHODMDUDQ� GDQ� MXJD

GDSDW� GLJXQDNDQ� VHEDJDL� JDPEDUDQ� SHQFDSDLDQ

SUHVWDVL� SHVHUWD�GLGLN��.DUHQD� LWX�PRGHO� ��GDSDW

MXJD� GLSDKDPL� ROHK� VHEDJLDQ� JXUX� XQWXN

PHQ\XVXQ� NLVL�NLVL� GDQ� EXWLU�EXWLU� VRDO� VHUWD

SHODNVDQDDQ�SHQLODLDQQ\D�KDQ\D�PHODOXL�SDSHU�DQG

SHQ�WHVW�GHQJDQ�GRPLQDVL�VRDO�SLOLKDQ�JDQGD�GDQ

EHQDU� ±� VDODK� VHSHUWL� NHWLND� EHUODNX� NXULNXOXP

����� GDQ� VHEHOXPQ\D�

$GD� EHEHUDSD� NHPXQJNLQDQ� DODVDQ� NHQDSD

VHEDJLDQ� 6'�PHQJJXQDNDQ�PRGHO� ��� 3HUWDPD�

VHNRODK� EHOXP�PHPDKDPL� UXK� GDUL� SHUXEDKDQ

NXULNXOXP�KLQJJD�PHQMDGL�6,�������.HGXD��VHNRODK

KDUXV�PHQHULPD� GDQ�PHQJJXQDNDQ�PRGHO� \DQJ

DGD� GDUL� LQVWDQVL� \DQJ� EHUZHQDQJ� GL� GDHUDK

PHUHND�\DQJ�MXJD�NXUDQJ�PHPDKDPL�UXK�WHUVHEXW�

.HWLJD�� SLKDN� VHNRODK� EHOXP�PHPLOLNL� GDQD� \DQJ

FXNXS� XQWXN�PHPEXDW� VHQGLUL� EXNX� UDSRU� \DQJ

VHVXDL� GHQJDQ� WXQWXWDQ� 6,� GDQ� .763�� .HHPSDW�

NDUHQD�DGD�SHWXQMXN�GL�GDODP�613�PHODOXL�VWDQGDU

SHQLODLDQ� \DQJ� WHUWXDQJ� SDGD� EXWLU� ��� EDJLDQ�'

WHQWDQJ�PHNDQLVPH�GDQ�SURVHGXU� SHQLODLDQ� \DQJ

PHQHJDVNDQ� EDKZD� QLODL� \DQJ� GLWXDQJNDQ� GL

GDODP� UDSRU� VDWX� DQJND� XQWXN� VDWX� PDWD

SHODMDUDQ��6HPHQWDUD�LWX��GL�EDJLDQ� ODLQ�GL�GDODP

VWDQGDU� WHUVHEXW� WHSDWQ\D� SDGD� EDJLDQ� &�� 7HQ�

1R�� 0DWD�3HODMDUDQ� 1LODL� 1LODL�UDWD�UDWD�NHODV�

��� 3HQGLGLNDQ�$JDPD� � �

��� 3HQG��.HZDUJDQHJDUDDQ� � �

��� %DKDVD�,QGRQHVLD� � �

��� 0DWHPDWLND� � �

��� 3HQJHWDKXDQ�$ODP� � �

��� .HUDMLQDQ�7DQJDQ�GDQ�.HVHQLDQ� � �

��� 3HQGLGLNDQ�-DVPDQL�\DQJ� � �

��� 0XDWDQ�/RNDO� � �

����������-XPODK�1LODL�3UHVWDVL�+DVLO�%HODMDU�««««««««««��

)RUPDW�5DSRU�0RGHO���
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WHUWXDQJ� GL� GDODP� VDWX� NHELMDNDQ�PHQ\XOLWNDQ

SHODNVDQD�GL� ODSDQJDQ�NDUHQD�GLUDVD�NRQWUDGLNWLI�

0HQMDGL�NRQWUDGLNWLI� �NDUHQD�SHPDKDPDQ�PHUHND

GHQJDQ�PHQJJXQDNDQ�PXOWLWHNQLN� DNDQ�PHQJ�

KDVLONDQ� OHELK� GDUL� VDWX� QLODL� XQWXN� VDWX�PDWD

SHODMDUDQ� GDQ� SROD� LQL� DNDQ� PHQJJDPEDUNDQ

SHQFDSDLDQ� SUHVWDVL� SHVHUWD� GLGLN� \DQJ� VH�

VXQJJXKQ\D��0RGHO�����0DVLK�PHQMDGL�NRQWUDGLNWLI

GHQJDQ� ³SHQJJXQDDQ�PXOWLWHNQLN´� DSDELOD� SDUD

SHODNVDQD� LQJLQ�PHODNVDQDNDQ� SULQVLS� VDWX� QLODL

)RUPDW�5DSRU�0RGHO��

WDQJ� 7HNQLN� GDQ� ,QVWUXPHQ� 3HQLODLDQ� GLQ\DWDNDQ

SHQLODLDQ�PHQJJXQDNDQ�PXOWL�WHNQLN� \DQJ� MXJD

GLWHJDVNDQ� GL� GDODP� 33� 1RPRU� ��� � WHQWDQJ

SHQLODLDQ� \DQJ� WHUFDQWXP�GL� GDODP�%DE� ,9� 3DVDO

����D\DW���

+DVLO� ZDZDQFDUD� GHQJDQ� EHEHUDSD� SHQHQWX

NHELMDNDQ� GL� GDHUDK� PHQJDWDNDQ� EDKZD�

SHUQ\DWDDQ� ³PHQJJXQDNDQ�PXOWLWHNQLN� GDODP

SHODNVDQDDQ�SHQLODLDQ´�GDQ�³VDWX�QLODL�XQWXN�VDWX

PDWD� SHODMDUDQ� GL� GDODP� EXNX� UDSRU´� \DQJ

)RUPDW�UDSRU�0RGHO��

1LODL�1R� 0DWD�3HODMDUDQ� ..0�

$QJND�� +XUXI�

��� 3HQGLGLNDQ�$JDPD� � � �

��� 3HQGLGLNDQ�

.HZDUJDQHJDUDDQ�

� � �

��� %DKDVD�,QGRQHVLD� � � �

��� 0DWHPDWLND� � � �

��� 3HQJHWDKXDQ�$ODP� � � �

��� .HUDMLQDQ�7DQJDQ�GDQ�

.HVHQLDQ�

� � �

��� 3HQGLGLNDQ�-DVPDQL� � � �

��� 0XDWDQ�/RNDO� � � �

�

1R�� 0DWD�3HODMDUDQ� $VSHN�3HQLODLDQ�

�

��$QJND�

�

3HQJXDVDDQ�.RQVHS�GDQ�QLODL�QLODL� ���� 3HQGLGLNDQ�$JDPD�

3HQHUDSDQ� �

3HQJXDVDDQ�.RQVHS�GDQ�QLODL�QLODL� ���� 3HQGLGLNDQ�

.HZDUJDQHJDUDDQ�� 3HQHUDSDQ� �

0HQGHQJDUNDQ� �

%HUELFDUD� �

0HPEDFD� �

��� %DKDVD�,QGRQHVLD�

0HQXOLV� �

3HPDKDPDQ�.RQVHS� �

3HQDODUDQ�GDQ�.RPXQLNDVL� �

��� 0DWHPDWLND�

3HPHFDKDQ�PDVDODK� �

3HPDKDPDQ� GDQ� SHQHUDSDQ�

NRQVHS�

���� ,OPX�3HQJHWDKXDQ�

$ODP�

.LQHUMD�,OPLDK� �

� � � �

3HQJXDVDDQ�.RQVHS� ��� ,OPX�3HQJHWDKXDQ�

6RVLDO� 3HQHUDSDQ� �

$SUHVLDVL� ��� 6HQL�%XGD\D�GDQ�

.HWHUDPSLODQ�
.UHDVL� �

.HPDPSXDQ�JHUDN�GDVDU� �

.HWHUDPSLODQ�FDEDQJ�RODKUDJD� �

.HEXJDUDQ�GDQ�NHVHKDWDQ� �

�� 3HQGLGLNDQ�-DVPDQL��
2ODKUDJD�GDQ�

.HVHKDWDQ�

3LOLKDQ��$NXDWLN�3HQG�/XDU�6DWXDQ�

SHQGLGLNDQ�

�

� ���� 0XDWDQ�/RNDO«««�

� �

�
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XQWXN�VDWX�PDWD�SHODMDUDQ��PRGHO�����GDQ�NDUHQD�

Q\D�PHPXQJNLQNDQ�PHUHND�KDQ\D�PHODNVDQDNDQ

SHQLODLDQ�GHQJDQ�SDSHU�DQG�SHQ�WHVW�

7LGDN�PHQMDGL�NRQWUDGLNWLI�DSDELOD�JXUX�SLKDN

VHNRODK� GDSDW�PHODNVDQDNDQ� NHGXD� DWXUDQ� GL

DWDV� VHKLQJJD� SDGD� WDKDS� SHODNVDQDDQQ\D� DNDQ

WHUMDGL� VHEDJDL� EHULNXW�� PXODL� GDUL� SHUVLDSDQ�

SHODNVDQDDQ�SHQLODLDQ�KLQJJD�SHQ\XVXQDQ�IRUPDW

SHUHNDPDQ�QLODL� VLIDWQ\D� LGHDO� GDODP� DUWL� EHQDU�

EHQDU� PHQJDUDKNDQ� GDQ� PHQFHUPLQNDQ

SHQJXDVDDQ� SHVHUWD� GLGLN� WHUKDGDS� NRPSHWHQVL

VDVDUDQ�PHUHND�� $NDQ� WHWDSL� KDVLO� \DQJ� WHUFDWDW

GL�GDODP�EXNX�UDSRU�KDQ\D�VDWX�DQJND�XQWXN�VDWX

PDWD�SHODMDUDQ�GHQJDQ�UXPXVDQ�VHEDJDL�EHULNXW�

1LODL��$NKLU��1$��� 

3�WDPEDK�4��SHU��GXD��1$� �3���4���

�

.HWHUDQJDQ�

3 �QLODL�SHUROHKDQ� �MXPODK�QLODL�XODQJDQ�KDULDQ�

QLODL�WXJDV���QLODL�SURVHV�

4 �QLODL� XODQJDQ� VHPHVWHU�

$WDX�PHQJJXQDNDQ� UXPXVDQ� ODLQ� \DQJ� WHUWHUD� GL

GDODP�0DWHUL� 3HODWLKDQ� .763� ����� XQWXN� 6'�

'HSDUWHPHQ�3HQGLGLNDQ�1DVLRQDO�VHEDJDL�EHULNXW�

8/+$5���876���8$6���7XJDV

�

'HQJDQ� PHQJJXQDNDQ� UXPXVDQ�UXPXVDQ

WHUWHQWX� DQJND�QLODL�PHQMDGL� VDWX� XQWXN� VHWLDS

PDWD�SHODMDUDQ�GDQ�KDVLOQ\D�VHSHUWL�0RGHO����<DQJ

PHQMDGL� PDVDODK� PRGHO� WHUVHEXW� WHWDS� WLGDN

GDSDW�PHQ\DPSDLNDQ� LQIRUPDVL� NHSDGD� SHPEDFD

UDSRU� WHQWDQJ� NRPSHWHQVL� \DQJ� GLFDSDL� ROHK

SHVHUWD� GLGLN�� GDQ� LQL� VXDWX� NHOHPDKDQ�� %LOD

GHQJDQ� NHOHPDKDQQ\D� WHWDS� GLJXQDNDQ� VHFDUD

QDVLRQDO�� DGD� NHNKDZDWLUDQ� DNDQ� ��� PHQJ�

KLODQJNDQ� PDNQD� WUDQVSDUDQVL� GDODP� VLVWHP

SHQLODLDQ�� ��� PHQJXUDQJL� PDNQD� GDUL� WXMXDQ

SHUXEDKDQ�NXULNXOXP�����PHQJXUDQJL�PRWLYDVL�JXUX

GDODP�PHODNVDQDNDQ� SHPEHODMDUDQ� GDQ� SURVHV

SHQLODLDQ� VHVXDL� GHQJDQ� 613� \DQJ� WHUWXDQJ� GL

GDODP� VWDQGDU� SURVHV� GDQ� VWDQGDU� SHQLODLDQ�� ��

PHQGRURQJ� SLKDN� VHNRODK� GDODP�PHQ\XVXQ� VRDO

\DQJ�NHPEDOL�DNDQ�GLGRPLQDVL�ROHK�EHQWXN�EHQDU�

VDODK� DWDX� SLOLKDQ� JDQGD�

%LOD� NRQGLVL� LQL� EHUODQJVXQJ� VHFDUD� EHU�

NHVLQDPEXQJDQ�� VXDWX� VDDW� SHODNVDQDDQ� 6,

XPXPQ\D��VWDQGDU�SURVHV��VWDQGDU�SHQLODLDQ�VHUWD

SHODNVDQDDQ� .763� NKXVXVQ\D� VHFDUD� SHUODKDQ

DNDQ�PHQ\LPSDQJ�GDUL�\DQJ�VHKDUXVQ\D�GDQ�DNDQ

NHPEDOL� NH� SHPEHODMDUDQ�PRGHO� ODPD�� SHVHUWD

GLGLN� SDVLI� GDQ� JXUX� VDQJDW� GRPLQDQ� VHUWD

SHODNVDQDDQ� SURVHV� SHQLODLDQ� \DQJ� VHGHUKDQD�

$SDELOD�� GHQJDQ� DODVDQ� WHUWHQWX�� LQVWDQVL� DWDX

XQVXU� WHUNDLW� EHUVLNXNXK� XQWXN�PHQFDQWXPNDQ

VDWX� DQJND� XQWXN� VDWX�PDWD� SHODMDUDQ� GL� GDODP

UDSRU�� KDO� LQL� GDSDW� GLODNVDQDNDQQ\D� GHQJDQ

FDWDWDQ�NHWLND�EXNX�UDSRU�WHUVHEXW�DNDQ�GLVDPSDL�

NDQ� NHSDGD� SHVHUWD� GLGLN� SHUOX� GLVHUWDNDQ� QLODL

DVOL�EDJL� VHWLDS�DVSHN�NDWHJRUL�NRPSHWHQVL�XQWXN

VDWX�PDWD�SHODMDUDQ��+DO�LQL�SHQWLQJ�DJDU��SHPEDFD

GDSDW�PHPDKDPL� SUHVWDVL� \DQJ� VHVXQJJXKQ\D

GDUL� VHRUDQJ� SHVHUWD�GLGLN� � GHQJDQ�PXGDK�

0RGHO���EHUEHGD�GDUL�PRGHO����PHOLSXWL�NULWHULD

NHWXQWDVDQ�PLQLPDO��..0���.RORP�..0�WHUGLUL�GDUL

QLODL� \DQJ� GLWHQWXNDQ� ROHK� JXUX�SLKDN� VHNRODK

SDGD� DZDO� WDKXQ� DNDGHPLN� VHEHOXP� SHOD\DQDQ

SURVHV� EHODMDU� EHUODQJVXQJ� EHUGDVDUNDQ�SURIHV�

VLRQDO� MXGJPHQW�� 3HQHQWXDQ� EHVDUDQ� QLODL� XQWXN

..0� GLGDVDUNDQ� SDGD� WLJD� KDO�� 3HUWDPD�

NRPSHWHQVL� SHVHUWD� GLGLN� \DQJ� GLPLOLNL� VHEHOXP

SURVHV� SHPEHODMDUDQ�EHUODQJVXQJ� GDQ� LQIRUPDVL�

Q\D� GLSHUROHK� GDUL� XQVXU� WHUNDLW��PLVDOQ\D� JXUX

NHODV���PHPSHUROHK�LQIRUPDVLQ\D�GDUL�JXUX�NHODV

��� .HGXD�� WLQJNDW� NRPSOHNVLWDV� NRPSHWHQVL� \DQJ

PHQMDGL�WDUJHW�DWDX�SDOLQJ�WLGDN�NRPSHWHQVL�PLQL�

PDO�\DQJ�DGD�GL�GDODP�6,�WHUKDGDS�SHVHUWD�GLGLN�

.HWLJD��NHEHUDGDDQ�VDUDQD�GL�VHNRODK�\DQJ�GDSDW

PHQGXNXQJ� SHODNVDQDDQ� SHPEHODMDUDQ�� %DJLDQ

NHWLJD�WHQWXQ\D�GLWHQWXNDQ�PHODOXL�GLVNXVL�WHUEXND

GL� GDODP� UDSDW� \DQJ�PHOLEDWNDQ�ZDUJD� VHNRODK

EHVHUWD� NRPLWH� VHNRODK�� �0DQIDDW� SHQFDQWXPDQ

QLODL�..0�GL�GDODP�UDSRU�DNDQ�GDSDW�GLNHWDKXL�DGD

WLGDNQ\D� SHUEHGDDQ� DQWDUD� QLODL� EHUGDVDUNDQ

DVXPVL� JXUX�SLKDN� VHNRODK�GDQ�QLODL� EHUGDVDUNDQ

KDVLO� SHPEHODMDUDQ� \DQJ� GLLNXWLQ\D�

'DODP�NRQGLVL� WUDQVLVL� VDDW� LQL� NHQ\DWDDQ� GL

ODSDQJDQ�PHQXQMXNNDQ� �DGD� �6'�\DQJ� WHODK�GDQ

EHOXP�PHQFDQWXPNDQ�QLODL�..0�GL�UDSRU�VHKLQJJD

GLWHPXL� NDVXV� VHEDJDL� EHULNXW�� $GD� VHRUDQJ

SHVHUWD� GLGLN� SLQGDK� NH� VXDWX� 6'� GHQJDQ�PHP�

EDZD�EXNX� UDSRU�\DQJ� WLGDN�PHQFDQWXPNDQ�QLODL

..0�� 6HPHQWDUD� GL� 6'� \DQJ� DNDQ� GLWHPSDWLQ\D

PHQFDQWXPNDQQ\D��NDUHQD�SHUEHGDDQ�LQL�PHQMDGL

VXDWX�SHUPDVDODKDQ��SHVHUWD�GLGLN� WHUVHEXW� WLGDN

GLWHULPD�� +DO� LQL� ROHK� XQVXU� WHUNDLW� GLDQJJDS

VHEDJDL� VXDWX� NDVXV� NHFLO�� QDPXQ� VHEDLNQ\D� DGD

SHWXQMXN� \DQJ� MHODV� WHQWDQJ� KDO� LWX� � DJDU� NDVXV



���

$PEDUL�6XWDUGL��0RGHO�3HQLODLDQ�%DKDVD� ,QGRQHVLD� 'DODP�3HODNVDQDDQ�.XULNXOXP�6HNRODK� 'DVDU

VHSHUWL� LWX�WLGDN�WHUXODQJ� ODJL�GL�PDVD�\DQJ�DNDQ

GDWDQJ�

0RGHO���QDPSDN�OHELK�NRPSOHNV��QDPXQ�GDSDW

PHQJJDPEDUNDQ� EHEHUDSD� SHQFDSDLDQ� NRP�

SHWHQVL� SHVHUWD� GLGLN� VHKLQJJD� GDSDW� GLNDWDNDQ

OHELK� WUDQVSDUDQ� DSDODJL� PRGHO� WHUVHEXW

PHQFDQWXPNDQ�DVSHN�NLQHUMD�SVLNRPRWRU�SHVHUWD

GLGLN�XQWXN�VHWLDS�PDWD�SHODMDUDQ��%DJL�SHPEDFD

SXQ�PRGHO�LQL�GDSDW�PHPEHUL�LQIRUPDVL�\DQJ�OHELK

MHODV�� 8QWXN�PDWD� SHODMDUDQ� %DKDVD� ,QGRQHVLD

PLVDOQ\D�� PRGHO� LQL� GDSDW� PHQJJDPEDUNDQ

SHQFDSDLDQ� KDVLO� EHODMDU� SHVHUWD� GLGLN� VHVXDL

GHQJDQ� WXQWXWDQ� WHUKDGDS�PHUHND� VHSHUWL� \DQJ

WHUWXDQJ�GL�GDODP�6,��VLODEXV�GDQ�533��.DUHQD�LWX�

PRGHO���GL�GDODP�WXOLVDQ�LQL�GDSDW�GLNDWDNDQ�PRGHO

UDSRU� \DQJ� OHELK� LGHDO� GDODP� PHQGXNXQJ

SHODNVDQDDQ� 6,� GDQ�.763�

0RGHO� �� WHQWXQ\D� DNDQ� PHQ\XOLWNDQ� SDUD

SHODNVDQD� GL� ODSDQJDQ� NKXVXVQ\D� GDODP� KDO

SHUVLDSDQ�� SHODNVDQDDQ� VHUWD� SHUHNDPDQ� QLODL�

QDPXQ�GL�VLVL�ODLQ�DGD�GDPSDN�SRVLWLI�EDJL�VHRUDQJ

JXUX��0HUHND�DNDQ� OHELK�PXGDK�PHQJHWDKXL� GDQ

PHQHQWXNDQ�PDWHUL� DWDX� EDKDQ� DMDU� \DQJ� OHELK

WHSDW� EDJL� SHVHUWD� GLGLN� DSDELOD� � JXUX� WHUVHEXW

KDUXV�PHQ\HOHQJJDUDNDQ��SURJUDP�UHPHGLDO�EDJL

PHUHND�� 6HSHUWL� GLVDGDUL� EDKZD� NHELMDNDQ

SHPHULQWDK�� NKXVXVQ\D� \DQJ� EHUKXEXQJDQ

GHQJDQ�6,�\DQJ�NHPXGLDQ�GLNHPEDQJNDQ�PHQMDGL

NXULNXOXP�RSHUDVLRQDO�\DQJ�GLNHQDO�GHQJDQ�LVWLODK

.763��EDJL�JXUX�GDQ�SHODNVDQD�GL�ODSDQJDQ�VDPSDL

VDDW� LQL� �PDVLK�PHUXSDNDQ�PDVD� SHUDOLKDQ� \DLWX

PHQFDUL�FDUL� SROD� SHODNVDQDDQ� SHQLODLDQ� \DQJ

PHQXUXW�PHUHND�GLDQJJDS�WHUEDLN��.DUHQD�NRQGLVL

VHSHUWL� LQL� EHOXP� WHUODPEDW� EDJL� LQVWDQVL� WHUNDLW

XQWXN� PHPEHULNDQ� DUDKDQ� VHFDUD� SHULRGLN�

NKXVXVQ\D�\DQJ�EHUNDLWDQ�GHQJDQ�SURVHV�SHQLODL�

DQ�� +DO� LQL� SHUOX� NDUHQD� EHUGDVDUNDQ� LQIRUPDVL

\DQJ� GLSHUROHK�� SDUD� SHODNVDQD� GL� ODSDQJDQ

VDQJDW�PHPHUOXNDQ� EDQWXDQ� WHUVHEXW�

'DODP�UDQJND�PHPEDQWX�PHUHND�GL�ODSDQJDQ�

DGD�VWUDWHJL�DJDU�NHJLDWDQ�PHQMDGL�HIHNWLI��HILVLHQ

GDQ� FHSDW� VDPSDL� NHSDGD� VDVDUDQ� GL� SHORVRN

VHNDOL� SXQ�� 3HUWDPD�� LQVWDQVL� SXVDW�PHQ\HOHQJ�

JDUDNDQ�SHQDWDUDQ�EDJL�SHVHUWD�\DQJ�EHUDVDO�GDUL

WLQJNDW� SURYLQVL�� .HPXGLDQ� SHVHUWD� PHQMDGL

SHQDWDU� EDJL� SHVHUWD� \DQJ� EHUDVDO� GDUL� NDEX�

SDWHQ�NRWD�\DQJ�DGD�GL� SURYLQVL�PHUHND�PDVLQJ�

PDVLQJ�� .HPXGLDQ� SHVHUWD� GDUL� NDEXSDWHQ� GDQ

NRWD� PHQDWDU� SHVHUWD� \DQJ� EHUDVDO� GDUL

NHFDPDWDQ� GL�ZLOD\DK�PHUHND�PDVLQJ�PDVLQJ�

'HQJDQ� SHUWLPEDQJDQ� OHWDN� JHRJUDILV�

VWUDWHJL�WHUVHEXW�GLDQJJDS�OHELK�HIHNWLI�GDQ�HILVLHQ

GDQ�DNDQ�OHELK�FHSDW�LQIRUPDVL�NH�GDHUDK�WHUSHQFLO

SXQ�� <DQJ�PHQMDGL�PDVDODK� DGDODK�SHUOXQ\D� DGD

NHVHSDKDPDQ� WHQWDQJ� SHQWLQJQ\D� SHODNVDQDDQ

SHQDWDUDQ� DQWDUD� SXVDW� GDQ� GDHUDK� VHKLQJJD

EHQDU�EHQDU� EHUMDODQ� WDQSD� DGD� ULQWDQJDQ� \DQJ

EHUDUWL�� 'L� VDPSLQJ� LWX�� SHUOX� GLMDJD� NRQVLVWHQVL

NXDOLWDV�LQIRUPDVL�VHKLQJJD�NHWLND�VDPSDL�NH�NRWD�

NRWD� NHFLO� WLGDN� DGD� GLVWRUVL� SHPDKDPDQ

SHODNVDQD�GL�GDHUDK�WHUOHSDV�GL�NHFDPDWDQ�PDQD

PHUHND� EHUDGD�

6LPSXODQ�GDQ�6DUDQ

6LPSXODQ

%HUNDLWDQ� GHQJDQ� GLEHUODNXNDQ�6WDQGDU� ,VL� �6,��

PRGHO� SHQLODLDQ� %DKDVD� ,QGRQHVLD� GDODP

SHODNVDQDDQ�NXULNXOXP�6'�PHUXSDNDQ�VDODK�VDWX

NRPSRQHQ� \DQJ� WLGDN� GDSDW� WHUSLVDKNDQ� GDODP

VDWX� NHVDWXDQ� SHPEHODMDUDQ��0RGHO� SHQLODLDQ� LQL

EHUEHGD� GDUL� \DQJ� EHUODNX� VHEHOXPQ\D�� OHELK

NRPSOHNV� WHUXWDPD� GDODP� SURVHV� SHQLODLDQQ\D

GHQJDQ� � PHQJJXQDNDQ� PXOWL� WHNQLN�� .DUHQD

SHUEHGDDQ� WHUVHEXW�� PDND� WHUMDGL� SHUEHGDDQ

SHUVHSVL� GDQ� EDKNDQ� SHUEHGDDQ� SHQJJXQDDQ

PRGHO� SHQLODLDQ�GL� WLQJNDW� SHODNVDQD�GL� VHEDJLDQ

6'� GL� .DEXSDWHQ�.RWD� \DQJ� EHUEHGD�� $GD

VHEDJLDQ� 6'� \DQJ�PDVLK�PHQJJXQDNDQ�PRGHO

SHQLODLDQ� %DKDVD� ,QGRQHVLD� \DQJ� VHGHUKDQD

VHSHUWL� VHEHOXP�GLEHUODNXNDQ�6,������ \DLWX� VDWX

DQJND� XQWXN�PDWD� SHODMDUDQ� %DKDVD� ,QGRQHVLD�

7HWDSL� DGD� � 6'� \DQJ�PHQJJXQDNDQ�PRGHO� \DQJ

OHELK�NRPSOHNV�\DQJ�PHQJJDPEDUNDQ�SHQFDSDLDQ

SHVHUWD� GLGLN� WHUKDGDS� HPSDW� NDWHJRUL� NRP�

SHWHQVL� EHUEDKDVD� ,QGRQHVLD�� PHQGHQJDUNDQ�

EHUELFDUD�� PHPEDFD� GDQ� PHQXOLV�� $GDQ\D

SHUEHGDDQ� SHQJJXQDDQ�PRGHO� SHQLODLDQ� %DKDVD

,QGRQHVLD� GL� 6'� MXJD� GLDNLEDWNDQ� ROHK� DGDQ\D

NHZHQDQJDQ� GDHUDK� GDODP�PHQHQWXNDQ�PRGHO

SHQLODLDQ� %DKDVD� ,QGRQHVLD� GL� 6'�

3HQJJXQDDQ� EHUEDJDL� PRGHO� SHQLODLDQ� LQL

GLDVXPVLNDQ�PHQLPEXONDQ� SHUPDVDODKDQ� EDJL

SHVHUWD� GLGLN� GL� 6'� \DQJ�PHQJJXQDNDQ�PRGHO

\DQJ� VHGHUKDQD�� 'LNDWDNDQ� GHPLNLDQ� NDUHQD

PRGHO�SHQLODLDQ�PHPLOLNL�SHQJDUXK�NXDW�WHUKDGDS

SHUEHODMDUDQ�GL�NHODV��6HKLQJJD�DSDELOD�VXDWX�6'

PHQJJXQDNDQ� PRGHO� \DQJ� VHGHUKDQD� GL�

NKDZDWLUNDQ� SURVHV� SHPEHODMDUDQQ\D� WLGDN

PHQJDUDK� NHSDGD� SHQFDSDLDQ� SHVHUWD� GLGLN



���

-XUQDO� 3HQGLGLNDQ�GDQ� .HEXGD\DDQ�� 9RO�� ����1RPRU����0DUHW� ����

WHUKDGDS� HPSDW� NDWHJRUL� NRPSHWHQVL� %DKDVD� ,Q�

GRQHVLD��PHQGHQJDUNDQ��EHUELFDUD��PHPEDFD�GDQ

PHQXOLV�� � $NLEDWQ\D� PHUHND� WLGDN� PHQFDSDL

NHHPSDW� NDWHJRUL� NRPSHWHQVL� \DQJ� WHODK

GLWHQWXNDQ� VHEHOXPQ\D� \DQJ� WHUWXDQJ� GL� � GDODP

6,� GDQ� GL� GDODP� NXULNXOXP� WLQJNDW� VDWXDQ

SHQGLGLNDQ�� WHSDWQ\D� GL� GDODP� VLODEXV� GDQ� 533�

.DUHQD�LWX�PRGHO�SHQLODLDQ�%DKDVD�,QGRQHVLD�\DQJ

LGHDO� GDODP� SHODNVDQDDQ� NXULNXOXP� 6'� \DQJ

EHUODNX� VHNDUDQJ� DGDODK�PRGHO� SHQLODLDQ� \DQJ

NRPSHNV� \DQJ� PHQJJDPEDUNDQ� SHQFDSDLDQ

SHVHUWD� GLGLN� WHUKDGDS� NHHPSDW� NDWHJRUL

NHWHUDPSLODQ� EHUEDKDVD� ,QGRQHVLD� WHUVHEXW�

6DUDQ

0HVNLSXQ� UDQFDQJDQ�PRGHO� SHQLODLDQ� EDKDVD� ,Q�

GRQHVLD� GDODP� SHODNVDQDDQ� NXULNXOXP� 6'

GLVHUDKNDQ�NH�VHNRODK�DWDX�LQVWDQVL�WHUODLW�ODLQQ\D

GL� GDHUDK�� QDPXQ� LQVWDQVL� SXVDW� \DQJ�PHPLOLNL

JDJDVDQ�DZDO�DGDQ\D�SHUXEDKDQ�NXULNXOXP�SHUOX

PHQJDGDNDQ� � SHPELQDDQ� \DQJ� � PHUDWD�� GDQ

EHUNHVLQDPEXQJDQ�� +DO� LQL� SHQWLQJ� JXQD

PHPRWLYDVL� SLKDN� VHNRODK� DWDX� XQVXU� WHUNDLW� GL

GDHUDK� DJDU�PRGHO� SHQLODLDQ� EDKDVD� ,QGRQHVLD

\DQJ� GLJXQDNDQ�PHQFHUPLQNDQ� EHUEDJDL� DVSHN�

NDWHJRUL� NRPSHWHQVL� \DQJ� GLFDSDL� SHVHUWD� GLGLN

VHKLQJJD�VHVXDL�GHQJDQ�WXQWXWDQ�GL�GDODP�6,�DWDX

NXULNXOXP� WLQJNDW� VDWXDQ� SHQGLGLNDQ� WHSDWQ\D� GL

GDODP� VLODEXV� GDQ� 533�� 3HPELQDDQ� WHQWXQ\D

PHPHUOXNDQ� GDQD� \DQJ� WLGDN� VHGLNLW�� WHWDSL� EDJL

SHODNVDQD� GL� ODSDQJDQ� GLDQJJDS� SHQWLQJ� DJDU

PHUHND� GDSDW�PHODNVDQDNDQQ\D� VHVXDL� GHQJDQ

KDUDSDQ� SHPHULQWDK�

8QWXN� LWX�� SHUOX� DGD� SHUHQFDQDDQ� � \DQJ

PDWDQJ��WHQWDQJ�VWUDWHJL�SHODNVDQDDQ�SHPELQDDQ

DJDU� GDSDW� PHQHNDQ� ELD\D� \DQJ� GLSHUOXNDQ

VHHILVLHQ�PXQJNLQ��QDPXQ��PHQMDGL�HIHNWLI��8SD\D

LQL� MXJD� GLKDUDSNDQ� DNDQ� PHPEXND� ZDZDVDQ

VHFDUD�PDNVLPDO�EDJL�SDUD�SHODNVDQD�GL�ODSDQJDQ

VHKLQJJD� PHUHND� PHPDKDPL� VHFDUD� EDLN

SHODNVDQDDQ� SHQLODLDQ� %DKDVD� ,QGRQHVLD� \DQJ

GLKDUDSNDQ�WHUVHEXW��.HGHSDQ�SHUOX�DGD�NHELMDNDQ

\DQJ� WHJDV� \DQJ� EHUODNX� VHFDUD� QDVLRQDO� XQWXN

SHQ\HUDJDPDQ�PRGHO� SHQLODLDQ� %DKDVD� ,QGRQH�

7DEHO����5DQJNXPDQ�WLJD�PRGHO�SHQLODLDQ�GL�DWDV�GDSDW�SXOD�GLEDFD�SDGD�PDWULN�PHULNXW

1R�� 0RGHO�

3HQLODLDQ�

���$VSHN�\DQJ�GLQLODL� .HVHVXDLDQ� GHQJDQ�

631�

�������&DWDWDQ�

��� 0RGHO��� <DQJ� GLQLODL� GDSDW� WHU�

MDGL� KDQ\D� VDWX�� DWDX�

GXD�� DWDX� WLJD�� DWDX�

HPSDW� NDWHJRUL� NRP�

SHWHQVL� EHUEDKDVD�

,QGRQHVLD�� %DKNDQ� GD�

SDW� MXJD� WHUMDGL� KDQ\D�

NRQVHS�DWDX�NRPSRQHQ�

EDKDVD�VDMD��

6HVXDL�� NDUHQD�

NKXVXV�Q\D� GL� GDODP�

VWDQGDU� SHQLODLDQ�

GLNDWDNDQ� EDKZD� GL�

UDSRU� GLWXOLV� VDWX�

DQJND�XQWXN�VDWX�PDWD�

SHODMDUDQ��

7LGDN� MHODV� NRPSH�

WHQVL� EHUEDKDVD�

,QGRQHVLD� \DQJ� GL�

FDSDL�SHVHUWD�GLGLN��

��� 0RGHO��� 6DPD�GHQJDQ�PRGHO����

QDPXQ� DGD� JDPEDUDQ�

WDUJHW� QLODL� PLQLPDO�

\DQJ� KDUXV� GLFDSDL�

SHVHUWD�GLGLN�

6HVXDL�� VDPD� GHQJDQ�

PRGHO����KDQ\D�VDMD�GL�

PRGHO� LQL� � WHUJDPEDU�

WDUJHW� QLODL� PLQLPDO�

\DQJ� KDUXV� GLFDSDL�

SHVHUWD�GLGLN��

6DPD� GHQJDQ� PRGHO�

���WLGDN�MHODV��QDPXQ�

GLJDPEDUNDQ� WDUJHW�

SHQFDSDLDQ�PLQLPDO��

��� 0RGHO��� <DQJ� GLQLODL� SDVWL�

HPSDW� NHWHUDPSLODQ�

EHUEDKDVD� ,QGRQHVLD�

\DQJ� VHFDUD� LPSOLVLW�

WHUPDVXN� NRQVHS� DWDX�

NRPSRQHQ� EDKDVD��

'DQ� LQL� PHQJJDPEDU�

NDQ� SHQFDSDLDQ� NRP�

SHWHQVL� SHVHUWD� GLGLN�

³\DQJ� VHPSXUQD´� VH�

VXDL�\DQJ�DGD�GL�6,���

6HVXDL� GHQJDQ� 631�

NDUHQD� NKXVXVQ\D� GL�

GDODP� VWDQGDU� SHQLODL�

DQ� GLNDWDNDQ� EDKZD�

SURVHV�SHQLODLDQ�PHQJ�

JXQDNDQ� PXOWL� WHNQLN�

\DQJ� GLVHVXDLNDQ� GH�

QJDQ� NRPSHWHQVL� \DQJ�

GLQLODL���

0HQJJDPEDUNDQ�

SHQFDSDLDQ� HPSDW�

NDWHJRUL� NRPSHWHQVL�

EHUEDKDVD� VHVXDL�
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