
$�� 3HQGDKXOXDQ

��� /DWDU�%HODNDQJ�3HUPDVDODKDQ

3HUVD LQJDQ � GD ODP� GXQLD � XVDKD�

PHUXSDNDQ� FRQGLWLR� VLQH� TXD� QRQ� �V\DUDW�

PXWODN�� EDJL� WHUVHOHQJJDUDQ\D� HNRQRPL�

SDVDU��$GDQ\D�SHUVDLQJDQ�GDODP�GXQLD�XVDKD�

PHODKLUNDQ� NHXQWXQJDQ� GDQ� GDPSDN� EDJL�

SHODNX�XVDKD�DJDU�WHUXV�PHPSHUEDLNL�SURGXN�

EDUDQJ� DWDX� MDVD� \DQJ� GLKDVLONDQ� GDQ� WHUXV�

PHODNXNDQ�LQRYDVL��EHUXSD\D�NHUDV�PHPEHUL�

SURGXN� EDUDQJ� DWDX� MDVD� \DQJ� WHUEDLN� EDJL�

NRQVXPHQ�VHUWD�PHQJKDVLONDQ�SURGXN�EDUDQJ�

DWDX�MDVD�VHFDUD�H¿VLHQ��'L�VLVL�ODLQ��NRQVXPHQ�

PHPSXQ\DL�SLOLKDQ�PHPEHOL�EDUDQJ�DWDX�MDVD�

WHUWHQWX� GHQJDQ� KDUJD� \DQJ� UHQGDK� GHQJDQ�

NXDOLWDV�\DQJ�WLQJJL��5HPL�6MDKGHQL��������
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EXVLQHVV�DVSHFWV�RI�LPSRUWHG�EHHI�FDWWOH�DQG�KRZ�WUDGH�LPSRUW�FDWWOH�WUDGH�UHJXODWLRQV�VKRXOG�EH�
IRUPXODWHG�VR�DV�QRW�WR�UHVXOW�LQ�WKH�RFFXUUHQFH�RI�XQIDLU�EXVLQHVV�FRPSHWLWLRQ�SUDFWLFHV��7KLV�DUWLFOH�
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FRQFOXVLRQ�WKDW�FDQ�EH�JDLQHG�LV�WKH�ODFN�RI�FODULW\�RI�UHJXODWRU\�OHJLVODWLRQ�WKDW�JRYHUQV�VR�PDQ\�
GLIIHUHQW� LQWHUSUHWDWLRQV� DPRQJ� HQWUHSUHQHXUV�� ,PSRUWDQWO\�� WKHUH� LV� D� UHJXODWLRQ�ZKLFK� IXUWKHU�
UHJXODWHV� WKH� WUDGLQJ� V\VWHP� RI� LPSRUWHG� FDWWOH� LQ� DFFRUGDQFH� ZLWK� WKH� DSSOLFDEOH� WHUPV� DQG�
FRQGLWLRQV�DV�VWDWHG�LQ�$UWLFOH����RI�5HJXODWLRQ�RI�WKH�0LQLVWHU�RI�7UDGH�1R�����0�'$*�3(5��������
FRQFHUQLQJ�3URYLVLRQV�RQ�([SRUW�DQG�,PSRUW�$QLPDO�DQG�$QLPDO�3URGXFWV�

.H\ZRUGV��5HJXODWLRQ��&DUWHO��,PSRUW�&RZV��8QIDLU�%XVLQHVV�&RPSHWLWLRQ�

$EVWUDN

$UWLNHO� \DQJ� EHUMXGXO� ,QGLNDVL� 3HUVDLQJDQ� 8VDKD� 7LGDN� 6HKDW� 'DODP� $VSHN� 7DWD� 1LDJD�
3HUGDJDQJDQ� 6DSL� ,PSRU� LQL� GLIRNXVNDQ� SDGD� SHUPDVDODKDQ� VHEDJDL� EHULNXW�� DSD� SHQ\HEDE�
WHUMDGLQ\D�SHUVDLQJDQ�XVDKD� WLGDN� VHKDW� GDODP�DVSHN� WDWD� QLDJD�SHUGDJDQJDQ� VDSL� LPSRU� GDQ�
EDJDLPDQD� UHJXODVL� WDWD� QLDJD� SHUGDJDQJDQ� VDSL� LPSRU� KDUXV� GLIRUPXODVLNDQ� VHKLQJJD� WLGDN�
PHQJDNLEDWNDQ� WHUMDGLQ\D� SUDNWHN� SHUVDLQJDQ� XVDKD� WLGDN� VHKDW�� $UWLNHO� LQL� EHUWXMXDQ� XQWXN�
PHQJNDML� GDQ� PHQJHYDOXDVL� SHQ\HEDE� WHUMDGLQ\D� SHUVDLQJDQ� XVDKD� WLGDN� VHKDW� VHUWD� XQWXN�
PHQJHWDKXL� GDQ�PHQJNDML� XUJHQVL� UHJXODVL� WDWD� QLDJD� SHUGDJDQJDQ� VDSL� LPSRU� VHKLQJJD� WLGDN�
WHUMDGL� SHUVDLQJDQ� XVDKD� WLGDN� VHKDW�� .HVLPSXODQ� \DQJ� GDSDW� GLSHUROHK� DGDODK� WLGDN� DGDQ\D�
NHMHODVDQ� SHUDWXUDQ� SHUXQGDQJ�XQGDQJDQ� \DQJ� PHQJDWXU� VHKLQJJD� PHQJDNLEDWNDQ� EDQ\DN�
SHQDIVLUDQ� \DQJ� EHUEHGD� GLNDODQJDQ� SDUD� SHQJXVDKD�� 6HUWD� SHQWLQJ� DGDQ\D� UHJXODVL� \DQJ�
PHQJDWXU�OHELK�ODQMXW�GDODP�DVSHN�WDWD�QLDJD�SHUGDJDQJDQ�VDSL�LPSRU�VHVXDL�GHQJDQ�V\DUDW�GDQ�
NHWHQWXDQ� \DQJ� EHUODNX� VHEDJDLPDQD� \DQJ� WHUFDQWXP� GDODP� 3DVDO� ��� 3HUDWXUDQ� 0HQWHUL�
3HUGDJDQJDQ�5HSXEOLN�,QGRQHVLD�1RPRU����0�'$*�3(5��������WHQWDQJ�.HWHQWXDQ�(NVSRU�GDQ�
,PSRU�+HZDQ�GDQ�3URGXN�+HZDQ�

.DWD�.XQFL��3HUDWXUDQ��.DUWHO��6DSL�,PSRU��3HUVDLQJDQ�8VDKD�7LGDN�6HKDW
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3HPEDQJXQDQ�-DQJND�3DQMDQJ�3HUWDPD�WHODK�

PHQJKDVLONDQ�EDQ\DN�NHPDMXDQ��DQWDUD� ODLQ�

GHQJDQ�PHQLQJNDWQ\D� NHVHMDKWHUDDQ� UDN\DW��

3HUNHPEDQJDQ�XVDKD�VZDVWD�VHODPD�SHULRGH�

WHUVHEXW�� GLVDWX� VLVL� GLZDUQDL� ROHK� EHUEDJDL�

EHQWXN� NHELMDNDQ� 3HPHULQWDK� \DQJ� NXUDQJ�

WHSDW� VHKLQJJD�SDVDU�PHQMDGL� WHUGLVWRUVL��'L�

VLVL�ODLQ��SHUNHPEDQJDQ�XVDKD�VZDVWD�GDODP�

NHQ\DWDDQQ\D� VHEDJLDQ� EHVDU� PHUXSDNDQ�

SHUZXMXGDQ� GDUL� NRQGLVL� SHUVDLQJDQ� XVDKD�

\DQJ� WLGDN� VHKDW�� )HQRPHQD� GL� DWDV� WHODK�

EHUNHPEDQJ� GDQ� GLGXNXQJ� ROHK� DGDQ\D�

KXEXQJDQ� \DQJ� WHUNDLW� DQWDUD� SHQJDPELO�

NHSXWXVDQ�GHQJDQ�SDUD�SHODNX�XVDKD��DPDQDW�

3DVDO� ���8QGDQJ�8QGDQJ�'DVDU� ����� VHUWD�

FHQGHUXQJ�PHQXQMXNNDQ� FRUDN� \DQJ� VDQJDW�

PRQRSROLVWLN�

3DVDO� ���8QGDQJ�8QGDQJ�'DVDU������

PHQHWDSNDQ� EDKZD� � VLVWHP� � HNRQRPL� \DQJ�

GLDQXW� QHJDUD� DGDODK� HNRQRPL� NHUDN\DWDQ�

DWDX� GHPRNUDVL� HNRQRPL� \DQJ� EHUWXMXDQ�

XQWXN� PHZXMXGNDQ� NHVHMDKWHUDDQ� GDQ�

NHDGLODQ� � VRVLDO � � VHEDJDL� � FL WD�FLWD��

SHPEDQJXQDQ� HNRQRPL�� 8QWXN� LWX� GDODP�

PHQ\XVXQ� NHELMDNDQ� SHUHNRQRPLDQ� QHJDUD�

KDUXV� VHQDQWLDVD� EHUXVDKD� PHQJKLODQJNDQ�

FLUL�FLUL� QHJDWLI� \DQJ� WHUNDQGXQJ� GDODP�

VLVWHP�HNRQRPL� OLEHUDO�GDQ� VLVWHP�HNRQRPL�

VRVLDOLVPH��$KPDG�<DPL�	�*XQDZDQ���������

8QGDQJ�8QGDQJ� WHQWDQJ� /DUDQJDQ�

3UDNWHN� 0RQRSROL� GDQ� 3HUVDLQJDQ� 8VDKD�

7LGDN� 6HKDW� \DQJ� GLPDNVXGNDQ� XQWXN�

PHQHJDNNDQ�DWXUDQ�KXNXP�GDQ�PHPEHULNDQ�

SHUOLQGXQJDQ� \DQJ� VDPD� EDJL� VHWLDS� SHODNX�

XVDKD� GL� GDODP� XSD\D� XQWXN� PHQFLSWDNDQ�

SHUVDLQJDQ� XVDKD� \DQJ� VHKDW�� %HQWXN�

LPSOHPHQWDVL� 8QGDQJ�8QGDQJ� LQL� \DLWX�

.RPLVL�3HQJDZDV�3HUVDLQJDQ�8VDKD��.338���

OHPEDJD� LQGHSHQGHQ� \DQJ� WHUOHSDV� GDUL�

SHQJDUXK� SHPHULQWDK� GDQ� SLKDN� ODLQ� \DQJ�

EH UZHQDQJ � PH ODNXNDQ � SHQJDZDVDQ�

SHUVDLQJDQ� XVDKD� GDQ� PHQMDWXKNDQ� VDQNVL��

6DQNVL�WHUVHEXW�EHUXSD�WLQGDNDQ�DGPLQLVWUDWLI��

VHGDQJNDQ� VDQNVL� SLGDQD� DGDODK� ZHZHQDQJ�

3HQJDGLODQ�

.RPLVL� 3HQJDZDV� 3HUVDLQJDQ� 8VDKD�

�.338� � M X J D � PH O D NXNDQ � W L Q G DN DQ�

SHQFHJDKDQ � W H UKDGDS � NHPXQJN LQDQ�

WHUMDGLQ\D�SUDNWHN�PRQRSROL�GDQ�SHUVDLQJDQ�

XVDKD� WLGDN� VHKDW�� VDODK� VDWX� GDUL� NHJLDWDQ�

\DQJ� GLODNXNDQ� \DLWX� PHQJHQDL� WDWD� QLDJD�

GDODP� DVSHN� SHUVDLQJDQ� XVDKD�� 7DWD� QLDJD�

PHUXSDNDQ�VXDWX�LVWLODK�\DQJ�GLDUWLNDQ�VDPD�

GHQJDQ� SHPDVDUDQ� DWDX� GLVWULEXVL�� \DLWX�

VHEDJDL� NHJLDWDQ� HNRQRPL� \DQJ� PHPLOLNL�

IXQJVL�XQWXN�PHQ\DPSDLNDQ�DWDX�PHPEDZD�

EDUDQJ� PDXSXQ� MDVD� GDUL� SURGXVHQ� KLQJJD�

NRQVXPHQ��6LVWHP�WDWD�QLDJD�GLDQJJDS�H¿VLHQ�

DSDELOD�PHPHQXKL�GXD�V\DUDW��\DLWX�

��� 0DPSX�PHQ\DPSDLNDQ�KDVLO�KDVLO�GDUL�

SHWDQL� SURGXVHQ� NHSDGD� NRQVXPHQ�

GHQJDQ�ELD\D�VHPXUDK�PXUDKQ\D��GDQ

��� 0DPSX�PHQJDGDNDQ�SHPEDJLDQ�\DQJ�

DGLO� GDUL� NHVHOXUXKDQ� KDUJD� \DQJ�

GLED\DU�NRQVXPHQ�DNKLU�NHSDGD�VHPXD�

SLKDN�\DQJ�LNXW�VHUWD�GL�GDODP�NHJLDWDQ�

SURGXNVL� GDQ� WDWD� QLDJD� EDUDQJ� LWX�

�0XE\DUWR�������

��� 3UDNWHN� SHUVDLQJDQ� MXJD� PHUXSDNDQ�
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NHPHQDQJDQ� DWDX� PHQGDSDWNDQ� SRVLVL�

\DQJ� OHELK� EDLN� WDQSD� KDUXV� WHUMDGL�

EHQWXUDQ�¿VLN�DWDX�NRQÀLN�

0HQXUXW� 3DVDO� �� DQJND� �� 8QGDQJ�

8QGDQJ� 1RPRU� �� 7DKXQ� ����� WHQWDQJ�

/DUDQJDQ�3UDNWHN�0RQRSROL�GDQ�3HUVDLQJDQ�

8VDKD� 7LGDN� 6HKDW� PHQ\DWDNDQ� SHUVDLQJDQ�

XVDKD� WLGDN� VHKDW� DGDODK� SHUVDLQJDQ� DQWDU�

SHODNX� XVDKD� GDODP� PHQMDODQNDQ� NHJLDWDQ�

SURGXNVL�GDQ�DWDX�SHPDVDUDQ�EDUDQJ�GDQ�DWDX�

MDVD�\DQJ�GLODNXNDQ�GHQJDQ�FDUD� WLGDN� MXMXU�

DWDX� PHODZDQ� KXNXP� DWDX� PHQJKDPEDW�

SHUVDLQJDQ� XVDKD� � 3HUVDLQJDQ� KDUXV�

GLSDQGDQJ�VHEDJDL�KDO�\DQJ�SRVLWLI�GDQ�VDQJDW�

HVHQVLDO� GDODP� GXQLD� XVDKD�� 'HQJDQ�

SHUVDLQJDQ� � SDUD� SHODNX� XVDKD� DNDQ�

EHUORPED�ORPED� XQWXN� WHUXV� PHQHUXV�

PHPSHUEDLNL�SURGXN�GDQ�PHODNXNDQ�LQRYDVL�

D WDV � S URGXN � \DQJ � G LKDV L ONDQ � XQ WXN�

PHPEHULNDQ� \DQJ� WHUEDLN� EDJL� SHODQJJDQ��

'DUL�VLVL�NRQVXPHQ��PHUHND�DNDQ�PHPSXQ\DL�

SLOLKDQ�GDODP�PHPEHOL�SURGXN�GHQJDQ�KDUJD�

PXUDK�GDQ�NXDOLWDV�WHUEDLN�
,QGXVWUL�SHWHUQDNDQ�VDSL�VHEDJDL�VXDWX�

NHJLDWDQ�DJULELVQLV�PHPSXQ\DL�FDNXSDQ�\DQJ�
VDQJDW� OXDV�� 5DQWDL� NHJLDWDQ� WLGDN� WHUEDWDV�
SDGD� NHJLDWDQ� SURGXNVL� GL� KXOX� WHWDSL� MXJD�
VDPSDL� NHJLDWDQ� ELVQLV� GL� KLOLU� GDQ� VHPXD�
NHJLDWDQ� ELVQLV � SHQGXNXQJQ\D� � .LWD�
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PHPLPSLNDQ� PHPSXQ\DL� VXDWX� LQGXVWUL�
SHWHUQDNDQ� VDSL� \DQJ� WDQJJXK� GDODP� DUWL�
VHEDJDL� VXDWX� LQGXVWUL� SHWHUQDNDQ� \DQJ�
PHPSXQ\DL� GD\D� VDLQJ� \DQJ� WLQJJL� GDQ�
PDPSX� VHFDUD� PDQGLUL� WHUXV� WXPEXK�
EHUNHPEDQJ� GL� HUD� SHUVDLQJDQ� GDODP�
HNRQRPL�SDVDU�\DQJ�JOREDO �'DODP�PHPHQXKL��
NHEXWXKDQ�SHUPLQWDDQ�DNDQ�VDSL�GL�,QGRQHVLD��
3HPHULQWDK� PHODNXNDQ� NHELMDNDQ� GHQJDQ�
PHQJLPSRU�VDSL�GDUL�OXDU�QHJHUL�

.RPLVL�3HQJDZDVDQ�3HUVDLQJDQ�8VDKD�
�.338�� EHOXP� ODPD� LQL� WHODK� PHODNXNDQ�
SHPHULNVDDQ� WHUKDGDS� ��� %DGDQ� +XNXP�
WHQWDQJ� GXJDDQ� SHODQJJDUDQ� WHUKDGDS� 3DVDO�
��� GDQ� 3DVDO� ��� KXUXI� F� 8QGDQJ�8QGDQJ�
1RPRU� �� 7DKXQ� ����� WHQWDQJ� /DUDQJDQ�
3UDNWHN� 0RQRSROL� GDQ� 3HUVDLQJDQ� 8VDKD�
7LGDN�6HKDW��GDODP�SHUGDJDQJDQ�VDSL�LPSRU�
GL� -DNDUWD�� %RJRU�� 'HSRN�� 7DQJHUDQJ�� GDQ�
%HNDVL� �-DERGHWDEHN��� 'DODP� SURVHV�
SHPHULNVDDQ� GLWHPXNDQ� IDNWD�IDNWD� WHQWDQJ�
NHVHSDNDWDQ� \DQJ� GLODNXNDQ� GHQJDQ�
GLIDVLOLWDVL� $VRVLDVL� 3URGXVHQ� 'DJLQJ� GDQ�
)HHGORW� ,QGRQHVLD� �$3),1'2�� PHODOXL�
UDQJNDLDQ� SHUWHPXDQ� \DQJ� SDGD� DNKLUQ\D�
PHQXQMXNNDQ� NHVDPDDQ� WLQGDNDQ� \DQJ�
GLODNXNDQ� ROHK� SDUD� 7HUODSRU�� DGDQ\D�
UHVFKHGXOLQJ� VDOHV� \DQJ� GLNDWHJRULNDQ�
VHEDJDL� SHQDKDQDQ� SDVRNDQ� VDSL� LPSRU� GL�
ZLOD\DK� -DNDUWD�� %RJRU�� 'HSRN�� 7DQJHUDQJ��
GDQ � %HNDV L � � -DERGHWDEHN� � GDQ�D WDX�
SHQJDWXUDQ�SHPDVDUDQ�\DQJ�EHUGDPSDN�SDGD�
NHQDLNDQ� KDUJD� \DQJ� WLGDN� ZDMDU� \DQJ�
PHUXJLNDQ� NHSHQWLQJDQ� XPXP�� 7LQGDNDQ�
SHQDKDQDQ�SDVRNDQ�GLODNXNDQ�SDUD�7HUODSRU�
V H FD U D � V H U DJDP� GHQJDQ � F D U D � W L G DN�
PHUHDOLVDVLNDQ�MXPODK�NXRWD�LPSRU�VDSL��63,��
\DQJ�WHODK�GLWHWDSNDQ�ROHK�3HPHULQWDK�

�0HOLKDW� SHQLQJNDWDQ� VDSL� LPSRU� WLDS�
WDKXQQ\D� EDQ\DN� LQGLNDVL� SHUVDLQJDQ� XVDKD�
WLGDN�VHKDW�WHUNDLW�NDUWHO��XQWXN�LWX�GLSHUOXNDQ�
UHJXODVL� \DQJ� PHQJDZDVL� LQGLNDVL�LQGLNDVL�
WDWD� QLDJD� \DQJ� PHQ\HEDENDQ� SHUMDQMLDQ�
WHUODUDQJ� VHSHUWL � KDOQ\D� NDUWHO � \DQJ�
PHUXSDNDQ� NHUMDVDPD� VHMXPODK� SHUXVDKDDQ�
\DQJ� EHUVDLQJ� XQWXN� PHQJNRRUGLQDVL�
NHJLDWDQQ\D� VHKLQJJD� GDSDW� PHQJHQGDOLNDQ�
MXPODK�SURGXNVL�GDQ KDUJD�VXDWX�EDUDQJ�GDQ��
DWDX� MDVD� XQWXN� PHPSHUROHK� NHXQWXQJDQ�
GLDWDV�WLQJNDW�NHXQWXQJDQ�\DQJ�ZDMDU�

��� 5XPXVDQ�0DVDODK

%HUGDVDUNDQ�KDO� WHUVHEXW�GLDWDV��PDND�
GLUXPXVNDQ�GXD�PDVDODK�XWDPD�\DLWX��

��� $SD� SHQ\HEDE� WHUMDGLQ\D� SHUVDLQJDQ�

XVDKD�WLGDN�VHKDW�GDODP�DVSHN�WDWD�QLDJD�

SHUGDJDQJDQ�VDSL�LPSRU"�

��� %DJD LPDQD � UHJX ODV L � W D W D � Q LDJD�

SH UGDJDQJDQ � VDS L � LPSRU � KD UXV�

G L IR UPXODV LNDQ � VHK LQJJD � W L GDN�

PHQJDNLEDWNDQ� WHUMDGLQ\D� SUDNWHN�

SHUVDLQJDQ�XVDKD�WLGDN�VHKDW"

%�� 3HPEDKDVDQ

��� 3HQ\HEDE� WHUMDGLQ\D� SHUVDLQJDQ�

XVDKD� WLGDN� VHKDW�GDODP�DVSHN� WDWD�

QLDJD�SHUGDJDQJDQ�VDSL�LPSRU
.RQHNVL�\DQJ�GLEDQJXQ�GDODP�ELURNUDW�

PHPEXND� NHVHPSDWDQ� OXDV� XQWXN� PHQMDGL�
SHPEXUX� UHQWH� GHQJDQ� PHPDQIDDWNDQ�
SURWHNVL� GDQ� EHUEDJDL� IDVLOLWDV� GDUL� 1HJDUD��
DNLEDWQ\D�NHWLND�JRQFDQJDQ�HNRQRPL�GDWDQJ�
Q\DULV� VHPXD� VHQGL� HNRQRPL� UXQWXK��
.HPXGLDQ� DGDQ\D� NHMDQJJDODQ� \DQJ� WHUMDGL�
GLPDQD� DGD� VXDWX� SHUDWXUDQ� DWDX� NHELMDNDQ�
\DQJ�DZDOQ\D�DGDODK�VXDWX�ODUDQJDQ�PHQMDGL�
VXDWX�NHEROHKDQ�\DQJ�GLNDUHQDNDQ�NHVDODKDQ�
SHUXPXVDQ�NHELMDNDQ�LWX�VHQGLUL�

3HUDWXUDQ� WHUNDLW� GHQJDQ� WDWD� QLDJD�
SHUGDJDQJDQ� VDSL� LPSRU� \DQJ� EDQ\DN� GDQ�
W H U X V � P H Q J D O DP L � S H U X E D K D Q � M X J D�
PHQXQMXNNDQ� NHWLGDNKDUPRQLVDQ� DQWDU�
SHUDWXUDQ� SHUXQGDQJ�XQGDQJDQ� \DQJ�
PHQJDWXU� WHQWDQJ� NHWHQWXDQ� PHQJHQDL� WDWD�
QLDJD� SHUGDJDQJDQ� VDSL� LPSRU�� $NLEDWQ\D��
PHQLPEXONDQ� EDQ\DN� SHQDIVLUDQ� DWDX�
SHUVHSVL�\DQJ�EHUEHGD�EHGD�GL�NDODQJDQ�SDUD�
SHODNX� XVDKD� \DQJ� XMXQJ�XMXQJQ\D� WHUMDGL�
SUDNWHN�PRQRSROL�GDQ�DWDX�SHUVDLQJDQ�XVDKD�
W LGDN � VHKDW � \DQJ� VDQJDW � PHUXJLNDQ�
PDV\DUDNDW� VHEDJDL� NRQVXPHQ�� %HOXP� ODJL��
3HPHULQWDK� PHPEXND� OHEDU� NHVHPSDWDQ�
NHSDGD� SLKDN� VZDVWD� XQWXN� PHODNXNDQ�
LPSRUWDVL� VDSL� GHQJDQ� KDUDSDQ� DSDELOD�
SDVRNDQ� GDODP� QHJHUL� ELVD�PHOLPSDK�PDND�
KDUJD�ELVD�WXUXQ��SDGDKDO�MHODV�GDODP�3DVDO����
D\DW� ���� 8QGDQJ�8QGDQJ� 1RPRU� ��� 7DKXQ�
����� WHQWDQJ� 3HWHUQDNDQ� GDQ� .HVHKDWDQ�
+HZDQ� GDQ� 3DVDO� ��%� D\DW� ���� 8QGDQJ�
8QGDQJ� 1RPRU� ��� 7DKXQ� ����� WHQWDQJ�
3HUXEDKDQ�$WDV�8QGDQJ�8QGDQJ�1RPRU����
7DKXQ� ����� WHQWDQJ� 3HWHUQDNDQ� GDQ�
.HVHKDWDQ� +HZDQ� \DQJ� PHQJDPDQDWNDQ�
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EDKZD�LPSRUWDVL�VDSL�GDSDW�GLODNXNDQ�GHQJDQ�
FDWDWDQ� EDKZD� SDVRNDQ� GDODP� QHJHUL� WLGDN�
GDSDW� PHQFXNXSL� NHSHUOXDQ� SURGXNVL� DWDX�
SHUPLQWDDQ�GDODP�QHJHUL��'DUL�VDWX�SHUDWXUDQ�
WHUNDLW�WDWD�QLDJD�SHUGDJDQJDQ�VDSL�LPSRU�LQL�
VDMD�VXGDK�WHUGDSDW�NHWLGDNKDUPRQLVDQ�\DQJ�
WHUMDGL�

,NOLP�XVDKD�\DQJ�OHELK�NRPSHWLWLI�GDSDW�
GLFDSDL� GHQJDQ� PHPEHULNDQ� NHVHPSDWDQ�
\DQJ� VDPD�� GDUL� VLVL� UHJXODVL� PDXSXQ�
LQIUDVWUXNWXU�GDQ�SHOD\DQDQ�SXEOLN��WHUKDGDS�
SHODNX�XVDKD��VHUWD�PHQJXUDQJL�KDN�HNVOXVLI�
�SULYLOHJHG�� \DQJ� ELVD� GLGDSDWNDQ� ROHK�
EHEHUDSD� SHPDLQ�� 6HODLQ� LWX� SHQHUDSDQ�
SULQVLS� SHUVDLQJDQ� XVDKD� PHQMDGL� VXDWX�
ODQJNDK� SHQFHJDKDQ� GDUL� UHJXODVL�UHJXODVL�
PDXSXQ�NHELMDNDQ�\DQJ�DQWL�NRPSHWLWLI�

. R P L W P H Q � G D Q � W H N D W � X Q W X N�
PHQHJDNNDQ � V H F D U D � NRQ V L V W H Q � G DQ�
EHUNHVLQDPEXQJDQ� WHUKDGDS� 8QGDQJ�
8QGDQJ� 1RPRU� �� 7DKXQ� ����� WHQWDQJ�
/DUDQJDQ�3UDNWHN�0RQRSROL�GDQ�3HUVDLQJDQ�
8VDKD� 7LGDN� 6HKDW� DGDODK� VXDWX� NHKDUXVDQ�
\DQJ� WLGDN� GDSDW� GLWDZDU�WDZDU� ODJL� GDODP�
UDQJND�PHZXMXGNDQ�LNOLP�XVDKD�\DQJ�VHKDW��
NRQGXVLI� GDQ� NRPSHWLWLI� GL� ,QGRQHVLD��
0HQJDSD� GHPLNLDQ"� .DUHQD�� DSDELOD�
8QGDQJ�8QGDQJ� 1RPRU� �� 7DKXQ� �����
WHQWDQJ� /DUDQJDQ� 3UDNWHN� 0RQRSROL� GDQ�
3HUVDLQJDQ� 8VDKD� 7LGDN� 6HKDW� EHUODNX�
HIHNWLI�� �PDND�SHUVDLQJDQ�XVDKD�\DQJ� VHKDW�
GD ODP� V L V WHP� HNRQRPL � SDVDU � GDSD W�
GLZXMXGNDQ� � 0DPSX� GLZXMXGNDQQ\D�
SHUVDLQJDQ�XVDKD�\DQJ�VHKDW�LWX�EHUSHQJDUXK�
SXOD�SDGD�WHUFLSWDQ\D�H¿VLHQVL�GLDQWDUD�SDUD�
SHODNX� XVDKD�� PHQLQJNDWNDQ� GD\D� VDLQJ�
HNRQRPL�QDVLRQDO��GDQ�SDGD�DNKLUQ\D�PDPSX�
PHPEHULNDQ�NRQWULEXVL�WHUKDGDS�SHQLQJNDWDQ�
NHVHMDKWHUDDQ�UDN\DW�

��� 5HJXODVL�WDWD�QLDJD�SHUGDJDQJDQ�VDSL�

LPSRU � KDUX V � G L I R UPX OD V LNDQ�

VHKLQJJD� WLGDN� PHQJDNLEDWNDQ�

WHUMDGLQ\D�SUDNWHN�SHUVDLQJDQ�XVDKD�

WLGDN�VHKDW
.HKLGXSDQ� NHQHJDUDDQ� WHUGDSDW� WLJD�

ELGDQJ� \DQJ� VDOLQJ� WHUNDLW� GDQ� WLGDN� GDSDW�
GLSLVDKNDQ��.HWLJD�ELGDQJ�LWX�DGDODK�KXNXP��
HNRQRPL� GDQ� SROLWLN�� (NRQRPL� GLSHQJDUXKL�
ROHK�KXNXP��KXNXP�GLSHQJDUXKL�ROHK�SROLWLN��
SROLWLN�GLSHQJDUXKL�ROHK�HNRQRPL�GDQ�EHJLWX�

SXOD� VHEDOLNQ\D�� .HEXWXKDQ� DNDQ� VLVWHP�
KXNXP�� VLVWHP� HNRQRPL� GDQ� VLVWHP� SROLWLN�
\DQJ� VWDELO� PHUXSDNDQ� V\DUDW� XWDPD� GDODP�
PHPEDQJXQ� VXDWX� QHJDUD� \DQJ� PHPLOLNL�
SHUHNRQRPLDQ� \DQJ� NXDW�� WHUOHELK� ODJL� EDJL�
1HJDUD� \DQJ� VHGDQJ� EHUNHPEDQJ� VHSHUWL�
KDOQ\D�,QGRQHVLD�

+XNXP� KDUXV� EHUSHUDQ� GDQ� EHUMDODQ�
VHFDUD� RSWLPDO� GDODP� UDQJND� SHPEDQJXQDQ�
HNRQRPL� VXDWX� EDQJVD�� 1DPXQ�� VXSD\D�
KXNXP�GDSDW�EHUMDODQ�GHQJDQ�RSWLPDO��PDND�
GLSHUOXNDQ� KXNXP� GDODP� EHQWXN� \DQJ�
VLVWHPDWLN�� ,QL� EHUDUWL� 1HJDUD� EHUNHPEDQJ�
PHPHUOXNDQ� VXDWX� VLVWHP� KXNXP� \DQJ�
VLVWHPDWLV�� 3HPHULQWDK� \DQJ� GDODP� KDO� LQL�
SHPEXDW�NHELMDNDQ�VXGDK�PHQHWDSNDQ�DWXUDQ�
PDLQ� GDQ� PHPIDVLOLWDVL� SDUD� SHODNX� XVDKD�
VHUWD� PHQJDZDVL� DOLUDQ� GDQ� NHWHUVHGLDDQ�
SURGXN� EDLN� MXPODK� PDXSXQ� PXWXQ\D�
VHEDJDLPDQD�\DQJ�WHODK�GLDWXU�GDODP�3DVDO����
3HUDWXUDQ� 0HQWHUL� 3HUGDJDQJDQ� 5HSXEOLN�
,QGRQHVLD� 1RPRU� ���0�'$*�3(5�,������
WHQWDQJ�.HWHQWXDQ�(NVSRU�GDQ�,PSRU�+HZDQ�
GDQ�3URGXN�+HZDQ��DJDU�WLGDN�WHUMDGL�SUDNWHN�
PRQRSROL� GDQ�DWDX� SHUVDLQJDQ� XVDKD� WLGDN�
VHKDW�

6HWLDS� SHODNX� XVDKD� \DQJ� DNDQ�
PHODNXNDQ� SHPDVXNDQ� SURGXN� KHZDQ� \DQJ�
GLLPSRU�KDUXV�EHUDVDO�GDUL�XQLW�XVDKD�SURGXN�
KHZDQ� SDGD� VXDWX� QHJDUD� DWDX� ]RQD� GDODP�
VXD WX � QHJDUD � \DQJ� WH ODK � PHPHQXKL�
SHUV\DUDWDQ�GDQ�WDWD�FDUD�SHPDVXNDQ�SURGXN�
KHZDQ�� 6HGDQJNDQ� SURGXN� KHZDQ� RODKDQ�
\DQJ� DNDQ� GLPDVXNNDQ� GLLPSRU� GDQ� PDVLK�
PHPSXQ\DL�ULVLNR�SHQ\HEDUDQ�]RRQRVLV�\DQJ�
GDSDW�PHQJDQFDP�NHVHKDWDQ�PDQXVLD��KHZDQ�
G D Q � O L Q J N XQJ D Q � E X G L � G D \ D � � K D U X V�
PHQGDSDWNDQ� UHNRPHQGDVL� GDUL� 0HQWHUL�
VHEHOXP� GLNHOXDUNDQQ\D� UHNRPHQGDVL� GDUL�
SLPSLQDQ�LQVWDQVL�\DQJ�EHUWDQJJXQJ�MDZDE�GL�
ELGDQJ� SHQJDZDVDQ� REDW� GDQ� PDNDQDQ��
3HQHWDSDQ�DORNDVL�LPSRU�LQL�EHUGDVDUNDQ�SDGD�
SHUWLPEDQJDQ� NDSDVLWDV� LQVWDODVL� NDUDQWLQD�
KHZDQ�VHPHQWDUD��ORDGLQJ�FDSDFLW\�PD[LPDO�
GDQ�QLODL�SDVW�SHUIRUPDQFH�

3HUV\DUDWDQ� GDQ� WDWD� FDUD� SHPDVXNDQ�
SURGXN� KHZDQ� GDUL� OXDU� QHJHUL� NH� GDODP�
ZLOD\DK�1HJDUD�.HVDWXDQ�5HSXEOLN�,QGRQHVLD�
PHQJDFX� SDGD� NHWHQWXDQ� DWDX� NDLGDK�
LQWHUQDVLRQDO�\DQJ�EHUEDVLV�DQDOLVLV�ULVLNR�GL�
ELGDQJ� NHVHKDWDQ� KHZDQ� GDQ� NHVHKDWDQ�
PDV\DUDNDW�VHUWD�PHQJXWDPDNDQ�NHSHQWLQJDQ�
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1DVLRQDO�� 3HPDVXNNDQ� SURGXN� KHZDQ�
NKXVXVQ\D� VDSL� KDUXV� EHUDVDO� GDUL� 1HJDUD�
\DQJ� EHEDV� SHQ\DNLW�PXOXW� GDQ� NXNX�� ]RQD�
EHEDV�SHQ\DNLW�PXOXW�GDQ�NXNX��DWDX�1HJDUD�
\DQJ�EHOXP�EHEDV�SHQ\DNLW�PXOXW�GDQ�NXNX�
GDQ� WHODK� PHPLOLNL� SURJUDP� SHQJHQGDOLDQ�
UHVPL�SHQ\DNLW�PXOXW�GDQ�NXNX�\DQJ�GLDNXL�
ROHK� EDGDQ� NHVHKDWDQ� KHZDQ� GXQLD��
3HUV\DUDWDQ� SHPDVXNDQ� SURGXN� KHZDQ� GDUL�
]RQD� EHEDV� SHQ\DNLW� PXOXW� GDQ� NXNX� GDQ�
1HJDUD�\DQJ�EHOXP�EHEDV�SHQ\DNLW�PXOXW�GDQ�
NXNX�PHOLSXWL� EHUDVDO� GDUL�1HJDUD� GDQ� XQLW�
XVDKD� \DQJ� WHODK� GLWHWDSNDQ� ROHK� 0HQWHUL�
EHUGDVDUNDQ� KDVLO� DQDOLVLV� ULVLNR�� FDUD�
SHQDQJDQ�SURGXN�KHZDQ�GDQ�NHPDVDQ��ODEHO�
GDQ�SHQJDQJNXWDQ��8QWXN�KHZDQ�NKXVXVQ\D�
VDSL� \DQJ� GDJLQJQ\D� DNDQ� GLHGDUNDQ� KDUXV�
GLODNXNDQ� GL� UXPDK� SRWRQJ� KHZDQ� GDQ�
PHQJLNXWL� WDWD� FDUD� SHQ\HPEHOLKDQ� \DQJ�
PHPHQXKL�NDLGDK�NHVHKDWDQ�PDV\DUDNDW�GDQ�
NHVHMDKWHUDDQ�KHZDQ�

6XPEHU�GD\D�JHQHWLN�\DQJ�PHUXSDNDQ�
NHND\DDQ�EDQJVD�,QGRQHVLD�\DQJ�GLNXDVL�ROHK�
1HJDUD� GDQ� GLPDQIDDWNDQ� XQWXN� VHEHVDU�
EHVDUQ\D�NHPDNPXUDQ� UDN\DW��6XPEHU�GD\D�
JHQHWLN� GLNHOROD� ROHK� 3HPHULQWDK� PHODOXL�
NHJLDWDQ�SHPDQIDDWDQ�GDQ�SHOHVWDULDQ�� \DQJ�
GLODNXNDQ� PHODOXL� SHPEXGLGD\DDQ� GDQ�
SHPXOLDDQ�� 3HPEXGLGD\DDQ� GDQ� SHPXOLDDQ�
KDUXV � PHQJRSW LPDONDQ� SHPDQIDDWDQ�
NHDQHNDUDJDPDQ� KD\DWL� GDQ� SHOHVWDULDQ�
VXPEHU� GD\D� JHQHWLN� DVOL� ,QGRQHVLD�� 6HWLDS�
RUDQJ� DWDX� OHPEDJD� 1DVLRQDO� PDXSXQ�
OHPEDJD� DV LQJ� � LQ WHUQDV LRQDO� � \DQJ�
PHODNXNDQ�SHPDVXNDQ�GDQ�DWDX�SHQJHOXDUDQ�
VXPEHU� GD\D� JHQHWLN� NH� GDQ� GDUL� ZLOD\DK�
1HJDUD�.HVDWXDQ�5HSXEOLN� ,QGRQHVLD�ZDMLE�
PHPSHUROHK�L]LQ�GDUL�0HQWHUL�VHVXDL�GHQJDQ�
NHWHQWXDQ�SHUDWXUDQ�SHUXQGDQJ�XQGDQJDQ�

&�� 6LPSXODQ

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDQ�

SHPEDKDVDQ��PDND�GLVXVXQ�NHVLPSXODQ�XQWXN�

SHUVRDODQ� GDUL� UXPXVDQ� PDVDODK� VHEDJDL�

EHULNXW�

��� 3HQ\HEDE� WHUMDGLQ\D� SHUVDLQJDQ� XVDKD�

WLGDN� VHKDW� GDODP� DVSHN� WDWD� QLDJD�

SHUGDJDQJDQ� VDSL� LPSRU� GLNDUHQDNDQ�

DGDQ\D� NHMDQJJDODQ� \DQJ� WHUMDGL�

GLPDQD� DGD� VXDWX� SHUDWXUDQ� DWDX�

NHELMDNDQ� \DQJ� DZDOQ\D� DGDODK� VXDWX�

ODUDQJDQ�PHQMDGL�VXDWX�NHEROHKDQ�\DQJ�

GLNDUHQDNDQ� NHVDODKDQ� SHUXPXVDQ�

NHELMDNDQ� GDQ� MXJD� NRQHNVL� \DQJ�

GLEDQJXQ� GDODP� ELURNUDW� PHPEXND�

NHVHPSDWDQ� OXDV� XQWXN� PHQMDGL�

SHPEXUX� UHQWH� GHQJDQ� PHPDQIDDWNDQ�

SURWHNVL� GDQ� EHUEDJDL� IDVLOLWDV� GDUL�

1HJDUD�� .HPXGLDQ� WLGDN� DGDQ\D�

NHMHODVDQ� SHUDWXUDQ� SHUXQGDQJ�

XQGDQJDQ� \DQJ� PHQJDWXU� VHKLQJJD�

PHQJDNLEDWNDQ�EDQ\DN�SHQDIVLUDQ�\DQJ�

EHUEHGD� GLNDODQJDQ� SDUD� SHQJXVDKD�

\DQJ� DNKLUQ\D� PHQJDNLEDWNDQ� WHUMDGL�

SUDNWHN�PRQRSROL�GDQ�SHUVDLQJDQ�XVDKD�

WLGDN�VHKDW�

��� 5HJXODVL� WDWD� QLDJD� SHUGDJDQJDQ� VDSL�

LPSRU� KDUXV� GLIRUPXODVLNDQ� VHKLQJJD�

WLGDN�PHQJDNLEDWNDQ�WHUMDGLQ\D�SUDNWHN�

SHUVDLQJDQ�XVDKD�WLGDN�VHKDW�\DLWX�KDUXV�

DGDQ\D� DWXUDQ� KXNXP� \DQJ� EHUSHUDQ�

GDQ� EHUMDODQ� VHFDUD� RSWLPDO� GDODP�

UDQJND� SHPEDQJXQDQ� HNRQRPL� GDQ�

PHQFHJDK�WHUMDGLQ\D�SUDNWHN�PRQRSROL�

GDQ�DWDX�SHUVDLQJDQ�XVDKD�WLGDN�VHKDW��

3HPHULQWDK�\DQJ�GDODP�KDO�LQL�SHPEXDW�

NHELMDNDQ� VXGDK� PHQHWDSNDQ� DWXUDQ�

PDLQ� GDQ� PHPIDVLOLWDVL� SDUD� SHODNX�

XVDKD� VHUWD� PHQJDZDVL� DOLUDQ� GDQ�

NHWHUVHGLDDQ� SURGXN� EDLN� MXPODK�

PDXSXQ� PXWXQ\D� VHEDJDLPDQD� \DQJ�

WHODK� GLDWXU� GDODP� 3DVDO� ��� 3HUDWXUDQ�

0HQWHU L � 3HUGDJDQJDQ� 5HSXEO LN�

, Q G R Q H V L D � 1 R P R U � � � � 0 �

'$*�3(5�,������ WHQWDQJ� .HWHQWXDQ�

(NVSRU�GDQ� ,PSRU�+HZDQ�GDQ�3URGXN�

+HZDQ�� DJDU� WLGDN� WHUMDGL� SUDNWHN�

PRQRSROL� GDQ�DWDX� SHUVDLQJDQ� XVDKD�

WLGDN�VHKDW�

'$)7$5�3867$.$

%XNX

$KPDG�<DQL��GNN��������6HUL�+XNXP�%LVQLV�

$QWL�0RQRSROL��3HUWDPD��5DMDZDOL�3HUV��

-DNDUWD�

$QGL� )DKPL� /XELV�� GNN�� ������ +XNXP�

3HUVDLQJDQ� 8VDKD� �� $QWDUD� 7HNV� 	�

.RQWHNV��-DNDUWD�

$ULH� 6LVZDQWR�� ������ +XNXP� 3HUVDLQJDQ�

8VDKD�� .HGXD�� *KDOLD� ,QGRQHVLD��
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-DNDUWD�

%XGL� .DJUDPDQWR�� ������0HQJHQDO� +XNXP�

3HUVDLQJDQ� 8VDKD�� .HGXD�� /DUDV��

-DNDUWD�

+HUPDQV\DK�� ������ 3RNRN�3RNRN� +XNXP�

3HUVDLQJDQ� 8VDKD� GL� ,QGRQHVLD��

3HUWDPD��.HQFDQD��-DNDUWD�

-RKQQ\� ,EUDKLP�� ������ +XNXP� 3HUVDLQJDQ�

8VDKD��.HGXD��%D\XPHGLD�3XEOLVKLQJ��

0DODQJ�

0XQLU� )XDG\�� ������ +XNXP� $QWLPRQRSROL�

0HQ\RQJVRQJ� (UD� 3HUVDLQJDQ� 6HKDW��

3HUWDPD��&LWUD�$GLW\D�%DNWL��%DQGXQJ�

0XVWDID� .DPDO� 5RNDQ�� ������ +XNXP�

3HUVDLQJDQ� 8VDKD� � � 7HRUL � GDQ�

3UDNWHNQ\D� GL� ,QGRQHVLD�� 3HUWDPD��

5DMDZDOL�3HUV��-DNDUWD�

5DFKPDGL�8VPDQ��������+XNXP�3HUVDLQJDQ�

8VDKD � 'L � ,QGRQHV LD � � 3HU WDPD��

*UDPHGLD�3XVWDND�8WDPD��-DNDUWD�

6MDKGHQL�� 5HPL�� -XUQDO� +XNXP� %LVQLV��

0HPEXGD\DNDQ� 3HUVDLQJDQ� 6HKDW� ��

-DNDUWD�� <D\DVDQ� 3HQJHPEDQJDQ�

+XNXP�%LVQLV��������9ROXPH����

7UL�$QJJUDLQL��$��0��������/DUDQJDQ�3UDNWHN�

0RQRSROL�GDQ�3HUVDLQJDQ�8VDKD�7LGDN�

6HKDW�3HUVH�,OOHJDO�GDQ�5XOH�RI�5HDVRQ��

3HUWDPD��)DNXOWDV�+XNXP�8QLYHUVLWDV�

,QGRQHVLD��-DNDUWD�

:L\DWQD� 0�� )�� ������ 3RWHQVL� GDQ� 6WUDWHJL�

3HQJHPEDQJDQ� 6DSL � 3RWRQJ� GL�

.DEXSDWHQ� 6XPHGDQJ� 3URYLQVL� -DZD�

%DUDW��3HUWDPD��,3%��%RJRU�
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