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6HFDUD� JHRJUDILV�� 6HODW� 0DODND� WHUOHWDN� GL� NDZDVDQ� $VLD� 7HQJJDUD� GDQ�

PHQJKXEXQJNDQ�6DPXGHUD +LQGLD�GHQJDQ�6DPXGHUD�3DVLILN�PHPLOLNL�OHEDU����NP�

DWDX����PLO�GL�VLVL�VHODWDQ�GDQ�VHPDNLQ�NH�XWDUD�VHPDNLQ�PHOHEDU�VHNLWDU�����NP�

DWDX� ���� PLO� GHQJDQ SDQMDQJQ\D� VHNLWDU� ���� NP� DWDX� ���� PLO� 6HODW� 0DODND�

EHUEDWDVDQ�ODQJVXQJ�GHQJDQ�WLJD�QHJDUD�\DLWX�,QGRQHVLD��0DOD\VLD�GDQ�6LQJDSXUD��

,QGRQHVLD�\DQJ�EHUEDWDVDQ�ODQJVXQJ�GHQJDQ�6HODW�0DODND�PHODOXL $FHK��6XPDWHUD�

8WDUD��5LDX��-DPEL�GDQ�.HSXODXDQ�5LDX��6HGDQJNDQ��6HODW�0DODND�MXJD�EHUKDGDSDQ�

ODQJVXQJ�GHQJDQ� GDHUDK� GL�0DOD\VLD� GL .HGDK�� 3HUOLV��0HODND�� -RKRU�� 6HODQJRU��

1HJHUL� 6HPELODQ�� GDQ� 3HUDN�� .HPXGLDQ� EHUEDWDVDQ� ODQJVXQJ� GHQJDQ� 6HODW�

6LQJDSXUD���6RUD\D������������

3RVLVL� \DQJ� VDQJDW� VWUDWHJLV� GDUL� 6HODW�0DODND�� PHPLOLNL� SHQJDUXK� \DQJ�

EHVDU� GDODP� ELGDQJ� SHUGDJDQJDQ�� SHUHNRQRPLDQ� GDQ� SROLWLN� EDJL� ,QGRQHVLD��

0DOD\VLD� GDQ� 6LQJDSXUD��$SDODJL� EHUKXEXQJDQ� GHQJDQ� SHUDQ� GDUL� 6HODW� 0DODND�

VHEDJDL� 6/2&� �6HD� /LQHV� RI�&RPPXQLFDWLRQ�� GDQ� MXJD� GLSDQGDQJ� VHEDJDL� MDOXU�

VWUDWHJLV�SUR\HNVL�$UPDGD�/DXW�QHJDUD�QHJDUD�PDULWLP�EHVDU�GDODP�UDQJND�IRUZDUG

GDQ�JOREDO�HQJDJHPHQW NH�VHOXUXK�GXQLD �:LERZR�	�+DGL�������������6HODW� LQL�

GLMDGLNDQ� VHEDJDL� MDOXU� SHOD\DUDQ� LQWHUQDVLRQDO� \DQJ� GLOHZDWL� ROHK� NDSDO�NDSDO�

SHQXPSDQJ�KLQJJD�NDSDO�SHQJDQJNXW�EDKDQ�EDNDU�GDQ�EDKDQ�LQGXVWUL�GDUL�EHUEDJDL�

QHJDUD�
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6HODPD� EHUWDKXQ�WDKXQ�� 6HODW� 0DODND� WHODK� PHQMDGL� SHQJKXEXQJ� XWDPD�

DQWDUD�(URSD��7LPXU�7HQJDK��$VLD�7LPXU�GDQ�6HODWDQ�GL�VDWX�VLVL�GDQ�$VLD�7HQJJDUD�

GDQ� 7LPXU� GL� VLVL� ODLQ�� 6HFDUD� KLVWRULV� PHPDVXNL� DEDG� NH����� VHODW� WHUVHEXW

PHQJKXEXQJNDQ�6XPDWHUD��.HSXODXDQ�5LDX�GDQ�6HPHQDQMXQJ�7KDLODQG�0DOD\VLD�

LWX�PHQMDGL�VDWX�ZLOD\DK�EXGD\D�GHQJDQ�EDQ\DN�LNDWDQ�HWQLV�OLQWDV�VHNWRU��NHUDMDDQ�

WUDQV�VHODW��MDULQJDQ�SHUGDJDQJDQ�GDQ�DJDPD��.HPXGLDQ�SDGD�HUD�3HUDQJ�'LQJLQ��

6HODW�0DODND�VXGDK�GLPDQIDDWNDQ�VHEDJDL�VDODK�VDWX�VHODW�VWUDWHJLV���FKRNHSRLQWV��

XQWXN�NHSHQWLQJDQ� ODOX� OLQWDV�NDSDO�NDSDO�SHUDQJ�\DQJ�GLPLOLNL�ROHK�$6�GDQ�8QL�

6RYLHW�GDUL�6DPXGHUD�3DVLILN�NH�6DPXGHUD�+LQGLD�DWDX�VHEDOLNQ\D��(YHUV�GDQ�*HUNH�

������ ���� 'HQJDQ� DNWLYLWDV� SHOD\DUDQ� \DQJ� EHJLWX� SDGDW�� PDND� 6HODW� 0DODND�

GLNDWDNDQ� VHEDJDL� VHODW� \DQJ� SDOLQJ� UDPDL� GLJXQDNDQ� VHEDJDL� SHOD\DUDQ�

LQWHUQDVLRQDO VHWHODK�6HODW�'RYHU��6HODW�*LEUDOWDU��GDQ�6HODW�+RUPX]��

6HODW� 0DODND� PHQHPSDWL� SRVLVL� NHGXD� VHWHODK� 6HODW� +RUPX]� XQWXN�

SHQJDQJNXWDQ�PLQ\DN�GDUL�7LPXU�7HQJDK��6HFDUD�NHVHOXUXKDQ�MXPODK�NDSDO�\DQJ�

PHOHZDWL 6HODW�0DODND�NXUDQJ�OHELK��������NDSDO�VHWLDS�WDKXQQ\D��GHQJDQ�MXPODK�

NDSDO� WDQNHU�PHQFDSDL��������GDUL�EHUEDJDL� MHQLV �0DULQH�'HSDUWPHQW�0DOD\VLD�

�������6HWLDS�WDKXQ�NDSDO�NDSDO�\DQJ�PHOHZDWL�6HODW�0DODND�PHPEDZD�VHSHUWLJD�

NRPRGLWDV� SHUGDJDQJDQ� GXQLD� GDQ� VHSDUXKQ\D�PHQJDQJNXW�PLQ\DN� DWDX� VXPEHU�

HQHUJL� .HSDGDWDQ� ODOX� OLQWDV� SHOD\DUDQ� GL� 6HODW�0DODND��PHPEXDW� VHODW� WHUVHEXW�

UHQWDQ� WHUKDGDS� SHQFHPDUDQ� OLPEDK� PLQ\DN� \DQJ� EHUVXPEHU� GDUL NDSDO��

3HQFHPDUDQ�OLQJNXQJDQ� ODXW�\DQJ�GLVHEDENDQ�ROHK�OLPEDK�PLQ\DN�PHQLPEXONDQ�

GDPSDN� NHUXVDNDQ� HNRVLVWHP� ODXW� PDXSXQ� GDUDWDQ�� 'LVDPSLQJ� LWX�� XQWXN�

PHPEHUVLKNDQ�SHQFHPDUDQ�OLPEDK�WHUVHEXW PHPEXWXKNDQ ZDNWX�\DQJ�VDQJDW�ODPD��



ϯ

8QLYHUVLWDV�.ULVWHQ�,QGRQHVLD

.DUHQD�PHPHUOXNDQ SHUKDWLDQ�GDQ SHUODNXDQ�NKXVXV�WHUNDLW MHQLV�OLPEDK��VXKX�DLU��

MHQLV�SDQWDL��DUXV�GDQ�ODLQ�VHEDJDLQ\D��

3HQFHPDUDQ�ODXW�\DQJ�GLVHEDENDQ�ROHK�OLPEDK�PLQ\DN WHUMDGL�NDUHQD�IDNWRU�

NHVHQJDMDDQ�GDQ�IDNWRU�NHWLGDNVHQJDMDDQ��)DNWRU�NHVHQJDMDDQ�VHSHUWL�SHPEXDQJDQ�

OLPEDK�PLQ\DN�GDUL�RSHUDVL�NDSDO��FRQWRKQ\D�SDGD�WDKXQ������WHUGDSDW����NDVXV�

SHPEXDQJDQ�VLVD�PLQ\DN�VHFDUD� LOHJDO GDUL�NDSDO��.DVPLQ��������0DXSXQ�IDNWRU�

NHWLGDNVHQJDMDDQ� VHSHUWL� NHFHODNDDQ� NDSDO� &RQWRKQ\D� SDGD� WDKXQ� ����� WHUMDGL�

NHFHODNDDQ� DQWDUD� NDSDO )HLKH� GDQ� /LPH� *DOD[\ \DQJ� PHQXPSDKNDQ� PLQ\DN�

VHEDQ\DN� ���� PW� �PHWULN� WRQ�� GL� SHUDLUDQ� 6HODW� 0DODND �0DULWLPH� ,QVWLWXWH� RI�

0DOD\VLD�������

3HQFHPDUDQ�OLPEDK�PLQ\DN�GL�6HODW�0DODND�WHODK�GLLGHQWLILNDVL�VHMDN�WDKXQ�

����� NHWLND� NDSDO� 7RN\R� 0DUX� PHQJDODPL� NHFHODNDDQ� \DQJ� PHQJDNLEDWNDQ�

WHUMDGLQ\D� WXPSDKDQ�PLQ\DN� 3DGD� WDKXQ �����PHQXQMXNNDQ�EDKZD�SHQFHPDUDQ�

OLPEDK�NDSDO�GL�6HODW�0DODND�PHQFDSDL���������PW��PHWULN�WRQ���\DQJ�WHUGLUL�GDUL��

��������PW�VLVD�PLQ\DN�NRWRU�����PW�OLPEDK�SDGDW��GDQ���������PW�OLPEDK�FDLU�

7DKXQ������� OHELK�GDUL�����NDSDO�PHQJDODPL�NHFHODNDDQ�GHQJDQ� EHUEDJDL�NDVXV�

GLDQWDUDQ\D� WDEUDNDQ�� NHUXVDNDQ� PHVLQ� DWDX� NHERFRUDQ� PHVLQ� GDQ� NHEDNDUDQ��

$NLEDW� LQVLGHQ�LQVLGHQ� WHUVHEXW�� WXPSDKDQ� PLQ\DN� PHQWDK� GL� 6HODW� 0DODND�

PHQFDSDL� OHELK�GDUL���������EDUHO� �0DOD\VLD�6KLSRZQHUV¶�$VVRFLDWLRQ����������

����

6HFDUD�DODPLDK��DSDELOD�OLPEDK�PLQ\DN�WHODK�EHUFDPSXU�GHQJDQ�DLU�PDND�

SHUDLUDQ�WHUVHEXW�PHQMDGL�WHUFHPDU�GDQ EHUGDPSDN�MXJD�SDGD�NHKLGXSDQ�ELRWD�ODXW�

KLQJJD� OLQJNXQJDQ�VHNLWDU��6DODK�VDWX�FRQWRQ\D�PDVDODK� OLPEDK�PLQ\DN��PLQ\DN�
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PHQWDK� PHQJDQGXQJ� KLGURNDUERQ� DURPDWLN� SROLVLNOLN� �3$+V��� 3$+� DGDODK�

NRPSRQHQ�\DQJ�VDQJDW�VXOLW�XQWXN�GLEHUVLKNDQ�GDQ�GDSDW�EHUWDKDQ�VHUWD�PHQJHQGDS�

VHODPD� EHUWDKXQ�WDKXQ� GDODP� OLQJNXQJDQ� ODXW�� -LND� VSHVLHV� ODXW� VHFDUD� WHUXV�

PHQHUXV�WHUNHQD�3$+�PDND�SHUNHPEDQJDQQ\D�DNDQ�WHUJDQJJX�GDQ�VDQJDW�UHQWDQ�

WHUKDGDS� SHQ\DNLW� 7LGDN� KDQ\D� LWX�� NDQGXQJDQ� ]DW�]DW� ODLQ� \DQJ� WHUGDSDW� SDGD�

OLPEDK�SDGDW�GDUL�NDSDO� VHSHUWL� WHPEDJD��QLWURJHQ��GDQ�.DUERQ�MXJD�PHQJDQFDP�

SHUWXPEXKDQ�HNRVLVWHP�ODXW��0DU]XNL������������

3HQFHPDUDQ� OLPEDK� PLQ\DN GL� 6HODW� 0DODND� VDQJDW EHUGDPSDN� SDGD�

PDV\DUDNDW�SHVLVLU��0DV\DUDNDW�SHVLVLU�DGDODK�QHOD\DQ \DQJ EHUJDQWXQJ�SDGD�KDVLO�

ODXW��6HKLQJJD�DSDELOD� WHUMDGL�NHUXVDNDQ� OLQJNXQJDQ� ODXW�PDND�PDWD�SHQFDKDULDQ�

PHUHND WHUDQFDP��3DGD WDKXQ������WHUMDGL�WDEUDNDQ�DQWDUD�.DSDO�(YRLNRV�GDQ�.DSDO�

2UDSLQ�*OREDO�\DQJ PHQXPSDKNDQ��������WRQ�PLQ\DN�PHQWDK�NH�6HODW�6LQJDSXUD�

\DQJ� NHPXGLDQ� PHQJDOLU� NH� 6HODW� 0DODND� GL� VLVL� 0DOD\VLD�� PHQFHPDUL� GDHUDK�

SHVLVLU�VHMDXK�XWDUD�6HODQJRU�PHQJDQFDP�PDWD�SHQFDKDULDQ�QHOD\DQ�ORNDO� �5XVOL��

]DLGHHQ��*DYULOHQNR��GDQ�7URILPRYD����������� 6DPSDL�GHQJDQ�WDKXQ�������KDVLO�

QHOD\DQ� \DQJ� EHUVXPEHU� GDUL� 6HODW� 0DODND� UDWD�UDWD� PHQFDSDL� ���� GDUL� WRWDO�

SURGXNVL� LNDQ�0DOD\VLD�QDPXQ�VHWHODK� WDKXQ������ WXUXQ�PHQMDGL�����GDUL� WRWDO�

SURGXNVL �0DOD\VLD�6KLSRZQHUV¶�$VVRFLDWLRQ�������

6HODLQ� LWX�� SHQFHPDUDQ� OLPEDK� PLQ\DN� MXJD� EHUGDPSDN� SDGD� VHNWRU�

SDULZLVDWD�� GLNHWDKXL� VHNWRU� SDULZLVDWD� PHUXSDNDQ� VDODK� VDWX� VHNWRU� WHUEDLN� GL�

.HSXODXDQ� 5LDX�� 1DPXQ�� KDPSLU� VHEDJLDQ� SXODX�SXODX� PHQJDODPL� SHQFHPDUDQ�

OLPEDK�PLQ\DN VHSHUWL�3XODX�%LQWDQ�GDQ�3XODX�%DWDP��$]QRU������������3DGD�WDKXQ�

�����GLWHPXNDQ SDSDUDQ�OLPEDK�PLQ\DN�VHSDQMDQJ ����NP�SDGD�KDPSDUDQ�NDZDVDQ�
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KXWDQ� EDNDX� GL� 7DPDQ� 1DVLRQDO� GDQ� GL� VHSDQMDQJ�ZLOD\DK� SHVLVLU� 7DQMXQJ� 3LD��

0DOD\VLD�� /LPEDK�PLQ\DN MXJD� GDSDW� PHQ\HEDENDQ� WHUMDGLQ\D� HURVL� SDQWDL� GDQ�

GHJUDGDVL�KDELWDW�]RQD�SDQWDL�WHUPDVXN EDNDX��NDUDQJ��WHUXPEX�GDQ�UXPSXW�ODXW�GL�

VHSDQMDQJ�JDULV�SDQWDL��0DULWLPH�,QVWLWXWH�RI�0DOD\VLD�������

,QGRQHVLD�� 0DOD\VLD�� GDQ� 6LQJDSXUD VHEDJDL� QHJDUD� SDQWDL� 6HODW� 0DODND�

PHPLOLNL�NHSHQWLQJDQ�GDQ�PHPHJDQJ�SHUDQDQ�EHVDU XQWXN�PHOHVWDULNDQ�OLQJNXQJDQ�

ODXW�GL�VHODW�WHUVHEXW��.HWLJD�QHJDUD�WHODK�PHUDWLILNDVL�81&/26������GDQ DQJJRWD

GDODP�,QWHUQDWLRQDO�0DULWLPH�2UJDQL]DWLRQ �,02���7DQJJDO����1RYHPEHU�������

,QGRQHVLD�� 0DOD\VLD� GDQ� 6LQJDSXUD� PHQ\HSDNDWL -RLQW� 6WDWHPHQW� RQ� 6WUDLWV� RI�

0DODFFD� DQG� 6WUDLWV� RI� 6LQJDSRUH� ,QL� GLSHUOXDV� PHQMDGL� NHUMD� VDPD� 7ULSDUWLWH�

7HFKQLFDO�([SHUW�*URXS �77(*� \DQJ�GLEHQWXN� WDKXQ�������0HUHND�VDPD�VDPD�

PHQXQMXNDQ�NRPLWPHQ�\DQJ�NXDW�XQWXN�PHODNXNDQ�SHOHVWDULDQ�OLQJNXQJDQ�ODXW�GL�

6HODW� 0DODND� �0DULWLPH� ,QVWLWXWH� RI�0DOD\VLD� ������ 3DGD� WDKXQ� ������ 77(*�

PHQ\HSDNDWL� HQDP�SUR\HN�GDQ�GL� WDKXQ������77(*�PHPEHQWXN�NHUDQJND�NHUMD�

.RRSHUDWLI�0HNDQLVPH� �&0��NHPXGLDQ�GL� WDKXQ������ WHUGDSDW SHQDPEDKDQ�GXD�

SUR\HN��

77(*� DGDODK� NHUMD� VDPD� \DQJ EHUDQJJRWDNDQ� QHJDUD� SDQWDL� ,QGRQHVLD��

0DOD\VLD�� GDQ� 6LQJDSXUD� EHUVDPD�VDPD� GHQJDQ� QHJDUD� SHQJJXQD� �8VHU� 6WDWH��

VHSHUWL� -HSDQJ�� 7LRQJNRN�� .RUHD� 6HODWDQ�� ,QGLD� GDQ� $XVWUDOLD� VHUWD� EHEHUDSD�

DQJJRWD ,02��,QWHUQDWLRQDO�0DULWLPH�2UJDQL]DWLRQ����77(*�PHPLOLNL�WLJD WXMXDQ�

\DLWX�����PHQFLSWDNDQ�NHDPDQDQ�PDULWLP������PHOLQGXQJL�NHND\DDQ�VXPEHU�GD\D�

DODP�6HODW�0DODND��GDQ�����PHQJHPEDQJNDQ�SRWHQVL�HNRQRPL GL�6HODW�0DODND� ,QL�

GLFDSDL�PHODOXL�NHUDQJND�NHUMD�0HNDQLVPH�.RRSHUDWLI �&RRSHUDWLYH�0HFKDQLVP��
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&0� VHEDJDL� ZDGDK \DQJ�PHPSHUWHPXNDQ� QHJDUD� SHPLOLN� VHODW� �OLWWRUDO� VWDWH���

QHJDUD� SHQJJXQD� �XVHU� VWDWH��� LQGXVWUL� SHUNDSDODQ� GDQ� SHPDQJNX� NHSHQWLQJDQ�

ODLQQ\D XQWXN� PHODNVDQDNDQ� GDQ� PHQJLPSOHPHQWDVLNDQ� WLJD� SURJUDP� \DLWX� ����

)RUXP�.HUMD� VDPD� �&RRSHUDWLRQ� )RUXP��&)��� ���� .RPLWH� .RRUGLQDVL� 3UR\HN� �

3URMHFW� &RRUGLQDWLRQ� &RPPLWWHH�� 3&&��� GDQ� ���� %DQWXDQ� 'DQD� XQWXN� 1DYLJDVL�

�$LGV�7R�1DYLJDWLRQ�)XQG��$1)����0DULWLPH�,QVWLWXWH�RI�0DOD\VLD�������

&)�DGDODK�ZDGDK�\DQJ�PHPSHUWHPXNDQ�SHUZDNLODQ�QHJDUD�SHPLOLN�VHODW��

QHJDUD� SHQJJXQD�� LQGXVWUL� SHUNDSDODQ�� GDQ� SHPDQJNX� NHSHQWLQJDQ� ODLQQ\D�

PHQJDGDNDQ� GLDORJ�� GLVNXVL� WHUEXND�� GDQ� SHUWXNDUDQ� SDQGDQJDQ� WHQWDQJ� LVX�LVX�

\DQJ� PHQMDGL� NHSHQWLQJDQ� EHUVDPD� VHUWD� SHQHWDSDQ� SURJUDP�SURJUDP� \DQJ�

PHQLQJNDWNDQ�NHVHODPDWDQ�EHUOD\DU�GDQ�SHUOLQGXQJDQ�OLQJNXQJDQ�XQWXN�PHQFDSDL�

WXMXDQ� 77(*� GL� 6HODW� 0DODND�� 6HPHQWDUD� 3&&� PHUXSDNDQ� NRPLWH� NRRUGLQDVL�

EHUVDPD� EHUDQJJRWDNDQ� QHJDUD� SDQWDL� GDQ� QHJDUD� \DQJ� PHQMDGL� VSRQVRU� GDODP�

SHUHQFDQDDQ� SUR\HN�SUR\HN� \DQJ� GLVHSDNDWL� GDODP� &)� XQWXN� PHQFDSDL� WXMXDQ�

77(*� GDODP� PHQJHOROD� 6HODW� 0DODND�� $GDSXQ� $1)� PHQMDGL� ZDGDK� \DQJ�

GLNKXVXVNDQ� XQWXN� SHQJHORODDQ� GRQDVL� EDQWXDQ� ILQDQVLDO� GDQ� QRQ� ILQDQVLDO� GDUL�

QHJDUD�QHJDUD�SHQJJXQD�VHODW��LQGXVWUL�SHUNDSDODQ�RUJDQLVDVL�QRQ�SHPHULQWDK��GDQ�

RUJDQLVDVL� DQWDUSHPHULQWDK� NHSDGD� QHJDUD� SDQWDL� XQWXN� GLJXQDNDQ� GDODP�

SHODNVDQDDQ�SUR\HN�SUR\HN�3&&�GDODP�UDQJND�SHPHOLKDUDDQ�DODW�EDQWX�QDYLJDVL�

\DQJ�EHUNHODQMXWDQ��GDQ�NHVHODPDWDQ�NDSDO�\DQJ�EHUOD\DU�XQWXN�PHQFDSDL WXMXDQ�

77(*��0DULWLPH�,QVWLWXWH�RI�0DOD\VLD�������

3HQHOLWLDQ�EHUIRNXV�SDGD�HIHNWLYLWDV�GDUL�SHQFDSDLDQ�WXMXDQ�77(*�PHODOXL�

NHUDQJND�NHUMD�0HNDQLVPH�.RRSHUDWLIH��&)��\DQJ�PHPLOLNL�WLJD�SURJUDP�\DLWX�����
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)RUXP� .HUMD� 6DPD� �&)��� ���� .RPLWH� .RRUGLQDVL� 3UR\HN� �3&&�� GDQ� ���� 'DQD�

%DQWXDQ�XQWXN�1DYLJDVL��$1)��GDODP�PHQDQJJXODQJL�SHQFHPDUDQ�OLPEDK�PLQ\DN�

GL�SHUDLUDQ�6HODW�0DODND�WDKXQ������������3HQHOLWL�VHFDUD�VSHVLILN�LQJLQ�PHQJNDML�

WHQWDQJ� HIHNWLYLWDV� 77(*� GDODP� PHQDQJJXODQJL� SHQFHPDUDQ� OLPEDK� PLQ\DN�

WHUVHEXW��NDUHQD�NHUXVDNDQ�OLQJNXQJDQ�WHUSDUDK�\DQJ�GLKDGDSL�GL�6HODW�0DODND�\DQJ�

EHUGDPSDN� ODQJVXQJ� GDQ� WLGDN� ODQJVXQJ� SDGD� NHUXVDNDQ� GL� VHNWRU� HNRQRPL� GDQ�

VRVLDO�PDV\DUDNDW�SHVLVLU�,QGRQHVLD��0DOD\VLD��GDQ�6LQJDSXUD�DNLEDW�WHUNRQWDPLQDVL�

OLPEDK� PLQ\DN� GDUL� SDGDWQ\D� DNWLYLWDV� SHOD\DUDQ� LQWHUQDVLRQDO� \DQJ� NXUDQJ�

EHUWDQJXQJ MDZDE��'DQHYLDQWD�������

�����5XPXVDQ�0DVDODK

%HUGDVDUNDQ�ODWDU�EHODNDQJ�GL�DWDV��UXPXVDQ�PDVDODK�GDODP�SHQHOLWLDQ�LQL�

\DLWX ³%DJDLPDQD� HIHNWLYLWDV� 77(*� GDODP� PHQDQJJXODQJL� SHQFHPDUDQ� OLPEDK�

PLQ\DN GL�6HODW�0DODND�SDGD�SHULRGH����������´"

�����7XMXDQ�3HQHOLWLDQ

7XMXDQ� \DQJ� LQJLQ� GLFDSDL� GDODP� SHQHOLWLDQ� LQL� \DLWX� XQWXN� PHQJHWDKXL�

WLQJNDW� HIHNWLYLWDV� GDUL� UH]LP�7ULSDUWLWH� 7HFKQLFDO� ([SHUW *URXS �77(*� GDODP�

PHQDQJJXODQJL�SHQFHPDUDQ� OLPEDK�PLQ\DN� GL�6HODW�0DODND�SDGD�SHULRGH������

�����
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�����0DQIDDW�3HQHOLWLDQ

������0DQIDDW�7HRULWLV

3HQHOLWLDQ LQL�GLKDUDSNDQ�GDSDW�EHUPDQIDDW�VHFDUD�DNDGHPLV�XQWXN�

SHQJHPEDQJDQ�VWXGL�KXEXQJDQ�LQWHUQDVLRQDO�GDODP NDMLDQ�HIHNWLYLWDV�UH]LP�

OLQJNXQJDQ� ODXW� ROHK� QHJDUD� SDQWDL� NKXVXVQ\D� ,QGRQHVLD�� 0DOD\VLD�� GDQ�

6LQJDSXUD�GL�6HODW�0DODND�

������ 0DQIDDW�3UDNWLV

3DGD�SHQHOLWLDQ�LQL��WHUGDSDW�HPSDW PDQIDDW�SUDNWLV��VHEDJDL�EHULNXW�

�� 3HQHOLWLDQ�LQL�GDSDW�GLJXQDNDQ�VHEDJDL�EDKDQ�LQIRUPDVL�GDQ�PDVXNDQ��

EDJL�QHJDUD�SHPLOLN�VHODW�\DNQL�,QGRQHVLD��0DOD\VLD�GDQ�6LQJDSXUD�VHUWD�

DNWRU SHQJJXQD�VHODW�XQWXN�PHQJHYDOXDVL 77(*�GDODP�PHQDQJJXODQJL�

SHQFHPDUDQ� OLQJNXQJDQ� ODXW�\DQJ�GLDNLEDWNDQ�ROHK� OLPEDK�PLQ\DN GL�

6HODW�0DODND�

�� %DJL�PDV\DUDNDW�SHVLVLU�\DQJ�WHUGDPSDN��SHQHOLWLDQ�LQL�GDSDW�GLJXQDNDQ�

VHEDJDL�VXPEHU�SHQJHWDKXDQ��LQIRUPDVL�GDQ�PDVXNDQ�EDJL�PDV\DUDNDW�

PDXSXQ� SHPHULQWDK� VHWHPSDW� JXQD� PHQJHWDKXL� WLQJNDW� SHQFHPDUDQ�

OLPEDK� PLQ\DN� GL� 6HODW� 0DODND� GDQ� SHQ\HEDE� SHQFHPDUDQ� VHUWD�

PHQLQMDX� NHPEDOL� XSD\D� GDUL� OLWWRUDO� VWDWH GDODP� PHQ\HOHVDLNDQ�

PDVDODK�WHUVHEXW�

�� %DJL� SDUD� SUDNWLVL�� DNDGHPLVL� GDQ� SHQHOLWL� ODQMXWDQ�� SHQHOLWLDQ� LQL�

GLKDUDSNDQ�GDSDW�GLPDQIDDWNDQ� VHEDJDL�EDKDQ�EDJL�SHQHOLWLDQ�VHMHQLV��

VHKLQJJD�DVSHN�DVSHN�\DQJ�EHOXP�WHUXQJNDS�GDODP�SHQHOLWLDQ�LQL�GDSDW�

GLNHPEDQJNDQ�OHELK�ODQMXW�
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��� 0HWRGH�3HQHOLWLDQ

0HWRGH� SHQHOLWLDQ� DGDODK� FDUD XWDPD� \DQJ� GLJXQDNDQ� ROHK� SDUD� SHQHOLWL�

XQWXN�PHQFDSDL�WXMXDQ�GDQ�PHQHQWXNDQ�MDZDEDQ�DWDV�PDVDODK�\DQJ�GLWHOLWL��'DODP�

SHQHOLWLDQ� LQL� SHQHOLWL� PHQJJXQDNDQ� PHWRGH� SHQHOLWLDQ� NXDOLWDWLI�� $GDSXQ� \DQJ�

GLPDNVXG�GHQJDQ�³SHQHOLWLDQ�NXDOLWDWLI�DGDODK�SHQHOLWLDQ�\DQJ�PHQJJXQDNDQ�ODWDU�

DODPLDK�GHQJDQ�PDNVXG�PHQDIVLUNDQ�IHQRPHQD�\DQJ�WHUMDGL�GDQ�GLODNXNDQ�GHQJDQ�

PHQJJXQDNDQ� EHUEDJDL� PHWRGH� \DQJ� DGD�� 3HQHOLWLDQ� NXDOLWDWLI� PHUXSDNDQ� VXDWX�

SHQHOLWLDQ�\DQJ�KDVLO�SHQHOLWLDQQ\D�WLGDN�GLSHUROHK�PHODOXL�SURVHGXU�VWDWLVWLN�DWDX

PHWRGH� NXDQWLILNDVL� \DQJ� ODLQ�� 3HQHOLWL� ELDVDQ\D� PHQJJXQDNDQ� SHQGHNDWDQ�

QDWXUDOLVWLN�XQWXN�PHPDKDPL�VXDWX� IHQRPHQD� WHUWHQWX��3HQHOLWLDQ�NXDOLWDWLI� WLGDN�

PHQJJXQDNDQ� VWDWLVWLN� WHWDSL� PHODOXL� SHQJXPSXODQ� GDWD�� DQDOLVLV� NHPXGLDQ�

GLLQWHUSUHWDVLNDQ´ �$OEL�GDQ�6HWLDZDQ�������

6HPHQWDUD� LWX�� %HUJ� GDQ� +RZDUG� ������� PHQJDWDNDQ� EDKZD� ³SHQHOLWLDQ�

NXDOLWDWLI� PHQJDQGXQJ� PDNQD�� NRQVHS�� GHILQLVL�� PHWDIRUD�� VLPERO� GDQ� GHVNULSVL�

WHUNDLW�EHUEDJDL�KDO�´ +DO�WHUVHEXW�PHQXQMXNNDQ�EDKZD�SHQHOLWLDQ�NXDOLWDWLI�EHULVL�

VHPXD� LQVWUXPHQ� \DQJ� VDQJDW�PHPEDQWX� SHQHOLWL� XQWXN�PHQ\HOHVDLNDQ�PDVDODK��

,QVWUXPHQ� GDWD� NXDOLWDWLI� VHSHUWL� REVHUYDVL�� SHUWDQ\DDQ� WHUEXND�� ZDZDQFDUD� GDQ�

FDWDWDQ�ODSDQJDQ�GLJXQDNDQ�XQWXN�PHQJXPSXONDQ�GDWD�WHUNDLW SHQHOLWLDQ��'HQJDQ�

PHQJJXQDNDQ�SHQHOLWLDQ�NXDOLWDWLI��SHQHOLWL�PHODNXNDQ�EHEHUDSD WDKDS�SHODNVDQDDQ��

'LPXODL� GHQJDQ� PHQJLGHQWLILNDVL� GDQ� PHQHQWXNDQ� PDVDODK� \DQJ� DNDQ� GLWHOLWL��

PHUXPXVNDQ PDVDODK��PHPEXDW�NDMLDQ�SXVWDND��SHQJXPSXODQ�GDWD�SULPHU�VHUWD�

VHNXQGHU��PHODNXNDQ�DQDOLVLV�GDWD�GDQ�\DQJ�WHUDNKLU�\DLWX�PHQDULN�NHVLPSXODQ�
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0RGHO�SHQHOLWLDQ�NXDOLWDWLI�\DQJ�GLJXQDNDQ ROHK�SHQHOLWL \DLWX�VWXGL�NDVXV��

³6WXGL� NDVXV� GLGHILQLVLNDQ� VHEDJDL� SHQ\HOLGLNDQ� HPSLULV� \DQJ� PHQ\HOLGLNL�

IHQRPHQD� NRQWHPSRUHU� GDODP� NRQWHNV� NHKLGXSDQ� Q\DWD� GHQJDQ� PHPDQIDDWNDQ�

EHUEDJDL� VXPEHU�´ 6WXGL� NDVXV� MXJD� GLHNVSORUDVLNDQ� VHFDUD� PHQGDODP� GDQ�

PHQGHWDLO� GHQJDQ�PHQJJXQDNDQ�GDWD� \DQJ�GLEDWDVL� ROHK� SHULRGH�ZDNWX� WHUWHQWX��

WHPSDW�DWDX�EDWDV�EDWDV�ILVLN�ODLQ\D�GDUL�LQGLYLGX��NHORPSRN��RUJDQLVDVL�DWDX�VXDWX�

IHQRPHQD��7XMXDQQ\D�XQWXN�PHPEHULNDQ�DQDOLVLV�NRQWHNV�GDQ�SURVHV�\DQJ�WHUOLEDW�

GDODP� IHQRPHQD� \DQJ� GLWHOLWL�� 6WXGL� NDVXV� PHQFDNXS� EHUEDJDL� PHWRGH�

SHQJXPSXODQ� GDWD� WHUPDVXN� DQDOLVLV� GRNXPHQ� GDQ� ZDZDQFDUD �)LWUDK� GDQ�

/XWKIL\DK������������'HQJDQ�GHPLNLDQ�SDGD�SHQHOLWLDQ�LQL��SHQHOLWL�DNDQ�PHQFDUL�

GDQ� PHQJXPSXONDQ� GDWD� VHFDUD� PHQGDODP� WHUNDLW� HIHNWLYLWDV� 77(*� GDODP�

PHQDQJJXODQJL�SHQFHPDUDQ� OLPEDK�PLQ\DN GL�6HODW�0DODND�PHODOXL�ZDZDQFDUD��

NDMLDQ SXVWDND�DWDXSXQ�VXPEHU�ODLQQ\D�

������-HQLV�GDQ�7LSH�3HQHOLWLDQ

3DGD�SHQHOLWLDQ�LQL��SHQHOLWL�PHQJJXQDNDQ�MHQLV�SHQHOLWLDQ�NXDOLWDWLI�

EHUEDVLV� VWXGL� NDVXV GHQJDQ� WLSH� SHQHOLWLDQ� GHVNULSWLI� DQDOLVLV�� 3HQHOLWLDQ�

GHVNULSWLI� DQDOLVLV� EHUXVDKD� PHQGHVNULSVLNDQ�� PHQJXUDLNDQ�� GDQ�

PHQMHODVNDQ� VXDWX� SHULVWLZD� DWDX� IHQRPHQD VHFDUD� DODPL�� REMHNWLI�

EHUGDVDUNDQ� IDNWD� �0� -XQDL\DK� GDQ� $ULILQ� Q�G��� ����� 0HWRGH� GHVNULSWLI�

GLJXQDNDQ�³XQWXN�PHQJDQDOLVD�GDWD�GDODP�XSD\D�PHQMDZDE�SHUWDQ\DDQ�DSD��

VLDSD�� GLPDQD�� NDSDQ�� GDQ� VHMDXK� PDQD�� $QDOLVLV� GHVNULSWLI� \DQJ� EDLN�

PHQ\DMLNDQ� WHQWDQJ� NDSDVLWDV�� NHEXWXKDQ�� PHWRGH�� SUDNWLN�� NHELMDNDQ��

SRSXODVL�GHQJDQ�FDUD�\DQJ�UHOHYDQ�GHQJDQ�SHQHOLWLDQ�WHUWHQWX´��/RHE�HW�DO�



ϭϭ

8QLYHUVLWDV�.ULVWHQ�,QGRQHVLD

������ ���� 'HQJDQ� PHQJJXQDNDQ� SHQHOLWLDQ� GHVNULSWLI� DQDOLVLV�� ELDVDQ\D�

SHQHOLWL�DNDQ�PHQFDUL��PHPXWXVNDQ��PHPLOLK�GDQ�PHQJXPSXONDQ�LQIRUPDVL�

DWDX� GDWD�GDWD� GDUL� EHUEDJDL� VXPEHU�� .HPXGLDQ� GDUL� GDWD�GDWD� WHUVHEXW�

GLWHQWXNDQ�REMHN�SHQHOLWLDQ��ODOX�GLDQDOLVLV�

'HQJDQ� GHPLNLDQ�� GDODP� SHQHOLWLDQ� LQL� SHQHOLWL� PHODNXNDQ�

SHQJXPSXODQ�GDQ�SHQ\XVXQDQ�GDWD�GDWD�GDUL�ZHEVLWH�UHVPL�UH]LP�7ULSDUWLWH�

7HFKQLFDO� ([SHUW� *URXS� �77(*��� EXNX�� MXUQDO�� GDQ� LQWHUQHW�� .HPXGLDQ�

SHQHOLWL� PHQJDQDOLVLV� GDWD�GDWD� WHUVHEXW� NKXVXVQ\D� \DQJ� WHUNDLW� GHQJDQ�

HIHNWLYLWDV� � 77(*� GDODP�PHQDQJJXODQJL� SHQFHPDUDQ� OLPEDK� PLQ\DN GL�

SHUDLUDQ�6HODW�0DODND�SDGD�SHULRGH�����������

����� 6XPEHU�GDQ�7HNQLN�3HQJXPSXODQ�'DWD

6XPEHU� GDWD� GDQ� WHNQLN� SHQJXPSXODQ�PHUXSDNDQ� EDJLDQ� SHQWLQJ�

GDODP�VHEXDK�SHQHOLWLDQ��.HGXD�KDO�WHUVHEXW�DNDQ VDQJDW PHPEDQWX�SHQHOLWL�

XQWXN�PHQGDSDWNDQ� KDVLO� DNKLU� GDODP� SHQHOLWLDQ LQL�� 3DGD� SHQHOLWLDQ� LQL��

SHQHOLWL�PHQJJXQDNDQ GDWD�SULPHU�GDQ�GDWD�VHNXQGHU��'DWD�SULPHU�DWDX�GDWD�

DVOL� DGDODK� ³GDWD� \DQJ� GLNXPSXONDQ� ROHK� SHQHOLWL� VHFDUD� ODQJVXQJ� GDUL�

VXPEHU� GDWDQ\D�´ 8QWXN� GDWD� SULPHU�� SHQHOLWL� DNDQ� PHQJXPSXONDQQ\D�

PHODOXL�ZDZDQFDUD��6HGDQJNDQ�GDWD�³VHNXQGHU�DGDODK�GDWD�\DQJ�GLSHUROHK�

GDUL� GDWD� \DQJ� VXGDK� DGD� VHEHOXPQ\D��'DWD� VHNXQGHU� GDSDW� GLDPELO� GDUL�

EHUEDJDL� LQIRUPDVL�� EHULWD�� NRQVHS�KDVLO� SHPLNLUDQ�SDUD� DKOL� \DQJ�GLPXDW�

GDODP� EXNX�� NDU\D� WXOLV� LOPLDK�� DUWLNHO�� LQWHUQHW��PHGLD� FHWDN� DWDX� MXUQDO�

\DQJ� EHUNDLWDQ� GHQJDQ� WRSLN� SHQHOLWLDQ´� �6L\RWR� GDQ� 6RGLN� ������ �����
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'HQJDQ� GHPLNLDQ�� SHQHOLWL� DNDQ� PHQJDPELO� GDWD� VHNXQGHU� GDUL� ZHEVLWH�

UHVPL��EXNX��MXUQDO�KLQJJD�LQWHUQHW�

3DGD�SHQHOLWLDQ�LQL��SHQHOLWL PHODNXNDQ�SHQJXPSXODQ�GDWD�GHQJDQ�

GXD� FDUD� \DLWX�ZDZDQFDUD� GDQ� VWXGL� SXVWDND� DWDX� GRNXPHQWDVL��0HQXUXW�

0ROHRQJ ��������ZDZDQFDUD�DGDODK�³NHJLDWDQ�SHUFDNDSDQ�GHQJDQ�PDNVXG�

WHUWHQWX� \DQJ� GLODNXNDQ� ROHK� NHGXD� EHODK� SLKDN� \DNQL� SHZDZDQFDUD� GDQ�

\DQJ�GLZDZDQFDUDL�´�:DZDQFDUD�GLNDWDNDQ�MXJD�VHEDJDL�SURVHV�NRPXQLNDVL�

GDQ� LQWHUDNVL� DQWDUD� QDUDVXPEHU� GDQ� SHZDZDQFDUD� GHQJDQ� WXMXDQ� XQWXN�

PHQGDSDWNDQ� LQIRUPDVL�� DWDX� SHQGDSDW� VHFDUD� OLVDQ� �0DPLN� ������ ������

'HQJDQ�DGDQ\D�SHUNHPEDQJDQ�WHNQRORJL�NRPXQLNDVL�PDND�ZDZDQFDUD�SXQ�

GDSDW� GLODNXNDQ� PHODOXL� WHOHSRQ� DWDX� LQWHUQHW�� 3HQHOLWL� PHODNXNDQ�

ZDZDQFDUD�PHODOXL� SURVHGXU�SXUSRVLYH�\DNQL�PHZDZDQFDUDL QDUDVXPEHU�

WHUNDLW�GHQJDQ�WRSLN�SHQHOLWLDQ��$GDSXQ�\DQJ�PHQMDGL�WDUJHW�ZDZDQFDUD�GDUL�

SHQHOLWL� \DLWX� VWDI� GL� EDJLDQ� NHUMD� VDPD� OXDU� QHJHUL�� 'LUHNWRUDW� -HQGHUDO�

3HUKXEXQJDQ�/DXW�

6HODLQ� WHNQLN�ZDZDQFDUD��SHQHOLWL� MXJD�PHQJJXQDNDQ� WHNQLN� VWXGL�

SXVWDND�� 6WXGL� NHSXVWDNDDQ� PHUXSDNDQ� WHNQLN� SHQJXPSXODQ� GDWD� \DQJ�

GLSHUROHK� GDUL� VHEXDK� EXNX�� JDPEDU�� LQWHUQHW� DWDX� EDKDQ� ODLQQ\D�� 6WXGL�

NHSXVWDNDDQ PHPLOLNL� HPSDW� FLUL�FLUL�� ³3HUWDPD�� SHQHOLWL� EHUKDGDSDQ�

ODQJVXQJ�GHQJDQ�WHNV��GDWD�DWDX�DQJND�EXNDQ�GHQJDQ�SHQJHWDKXDQ�ODQJVXQJ�

GDUL� ODSDQJDQ��.HGXD�� VWXGL�SXVWDND�EHUVLIDW� ³VLDS�SDNDL´� DUWLQ\D�SHQHOLWL�

GDSDW� PHPDQIDDWNDQ� EHUEDJDL� VXPEHU� \DQJ� VXGDK� WHUVHGLD��.HWLJD�� GDWD�

\DQJ� GLSHUROHK� XPXPQ\D� PHUXSDNDQ� GDWD� VHNXQGHU� NDUHQD� SHQHOLWL�
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PHQGDSDWNDQ� GDWD� GDUL� WDQJDQ� NHGXD� EXNDQ� GDWD� RULVLQLO� GL� ODSDQJDQ��

.HHPSDW�� NRQGLVL� VWXGL� SXVWDND� WLGDN� GLEDWDVL� UXDQJ� GDQ� ZDNWX�� DUWLQ\D�

SHQHOLWL�EHUKDGDSDQ�GHQJDQ�LQIRUPDVL�VWDWLN�\DQJ�WHWDS´��=HG����������

7DEHO�����6XPEHU�GDQ�7HNQLN�3HQJXPSXODQ�'DWD

6XPEHU�

GDWD
7HNQLN�3HQJXPSXODQ�GDWD $VSHN�GDWD

3ULPHU :DZDQFDUD

:DZDQFDUD� NHSDGD� XQVXU�
SHPHULQWDK� %DSDN� +HUZLQGR�
'DQHYLDQWD��6+��//0��VHODNX VWDI�GL�
EDGDQ� .HUMD� 6DPD� /XDU� 1HJHUL��
'LUHNWRUDW� -HQGHUDO� 3HUKXEXQJDQ�
/DXW�

�D� 'DWD� WHUNDLW�
NRQGLVL�
SHQFHPDUDQ�
GL� 6HODW�
0DODND�

�E� 'DWD� WHUNDLW�
HIHNWLYLWDV��
77(*� GDUL�
VXGXW�
SDQGDQJ�
,QGRQHVLD�

6HNXQGHU 'RNXPHQWDVL
�SXVWDND

�D� 3HQHODDKDQ� GDQ� SHQFDWDWDQ LVL�
EXNX�GDQ�MXUQDO�WHQWDQJ�NRQGLVL�
SHQFHPDUDQ� OLPEDK� PLQ\DN� GL�
SHUDLUDQ�6HODW�0DODND�

�E� 3HQHODDKDQ� GDQ� SHQFDWDWDQ� LVL�
ZHEVLWH� UHVPL� GDQ� VDKLK� GL�
LQWHUQHW� WHQWDQJ� PHNDQLVPH�
NHUMD��77(*�GDQ�KDVLO�GDUL�VHWLDS�
SHUWHPXDQ� \DQJ� GLODNXNDQ� ROHK��
77(*�GDODP�NXUXQ�ZDNWX������
�����

�D� 'DWD�WHUNDLW�
NRQGLVL�
SHQFHPDUDQ�
OLPEDK�
PLQ\DN�GL�
6HODW�
0DODND��GDQ�
XSD\D�
SHQDQJJXODQ
JDQ�\DQJ�
GLODNXNDQ�
ROHK��77(*�

�E� 'DWD�WHUNDLW�
XSD\D�
NHEHUKDVLODQ�
\DQJ�WHODK�
GLFDSDL�ROHK��
77(*�
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����� 7HNQLN�9DOLGDVL�'DWD

8QWXN� PHPDVWLNDQ� EDKZD� KDVLO� SHQHOLWLDQ� PHPHQXKL� NUHGLELOLWDV�

PDND�GLSHUOXNDQ�SHQJXMLDQ�GDWD��.HEHQDUDQ�GDWD�SDGD�SHQHOLWLDQ�NXDOLWDWLI�

GLODNXNDQ�PHODOXL� SHQJXMLDQ� YDOLGLWDV� GDQ� UHOLDELOLWDV�� $SDELOD� GDWD� DWDX�

LQVWUXPHQ�\DQJ�GLJXQDNDQ�WLGDN�YDOLG�DWDX�WLGDN�UHOLDEHO�PDND�NHVLPSXODQ�

\DQJ� GLKDVLONDQ� SXQ� WLGDN� VHVXDL� VHUWD� DNDQ� PHQLPEXONDQ� NHNHOLUXDQ�

WHUKDGDS�NHEHUDGDDQ�VXEMHN�\DQJ�GLWHOLWL��3DGD�SHQHOLWLDQ�NXDOLWDWLI�WHUGDSDW�

XML� YDOLGLWDV� GDQ� UHOLDELOLWDV� GDWD�PHODOXL� WHNQLN� WULDQJXODVL� 6HSHUWL� \DQJ�

GLNXWLS�ROHK�,QGDUWL�������� 1RUPDQ .��'HQNLQ�PHQGHILQLVLNDQ�³WULDQJXODVL�

VHEDJDL�JDEXQJDQ�DWDX�NRPELQDVL�EHUEDJDL�PHWRGH�\DQJ�GLJXQDNDQ�XQWXN�

PHQJNDML�IHQRPHQD�\DQJ�VDOLQJ�WHUNDLW�GDUL�VXGXW�SDQGDQJ�GDQ�SHUVSHNWLI�

\DQJ�EHUEHGD�´

0HQXUXW� 1RUPDQ� .�� 'HQNLQ�� WULDQJXODVL� PHOLSXWL� HPSDW� PDFDP�

WHNQLN�WULDQJXODVL�\DLWX�����WULDQJXODVL�PHWRGH�\DQJ�GLODNXNDQ�GHQJDQ�FDUD�

PHPEDQGLQJNDQ� LQIRUPDVL� DWDX� GDWD� GHQJDQ� FDUD� \DQJ� EHUEHGD�� +DO� LQL�

EHUDUWL� EDKZD� SHQHOLWL� GDSDW� PHODNXNDQ� REVHUYDVL� XQWXN� PHQJHFHN�

NHEHQDUDQQ\D��VHUWD�PHODNXNDQ�ZDZDQFDUD�GHQJDQ�EHEHUDSD�LQIRUPDQ�JXQD�

PHPDVWLNDQ� NHEHQDUDQ� GDWD� \DQJ� GLSHUROHK�� ���� WULDQJXODVL� DQWDUSHQHOLWL�

�MLND�SHQHOLWLDQ�GLODNXNDQ�VHFDUD�EHUNHORPSRN��\DLWX�SHQJXMLDQ�NHDEVDKDQ�

GDWD�\DQJ�GLODNXNDQ�GHQJDQ�FDUD�PHQJJXQDNDQ�OHELK�GDUL�VDWX�RUDQJ�GDODP�

PHODNXNDQ�SHQJXPSXODQ�GDWD�GDQ�DQDOLVLV�GDWD������WULDQJXODVL�VXPEHU�GDWD�

\DLWX� SHQHOLWL� PHQJJDOL VHFDUD� PHQGDODP WHUNDLW� NHEHQDUDQ� LQIRUPDVL�

WHUWHQWX�PHODOXL�EHUEDJDL�PHWRGH�GDQ�VXPEHU�SHUROHKDQ�GDWD������WULDQJXODVL�
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WHRUL� \DLWX� SHQJXMLDQ� \DQJ� GLODNXNDQ� GHQJDQ� FDUD�PHPEDQGLQJNDQ� KDVLO�

DNKLU�SHQHOLWLDQ�GHQJDQ�WHRUL�\DQJ�UHOHYDQ�JXQD�PHQJKLQGDUL�ELDV�LQGLYLGXDO�

SHQHOLWL�DWDV�WHPXDQ�\DQJ�GLKDVLONDQ �,QGDUWL������������

3DGD� SHQHOLWLDQ� LQL�� SHQHOLWL� PHQJJXQDNDQ� WULDQJXODVL� VXPEHU��

7ULDQJXODVL�VXPEHU�\DLWX�SHQJXMLDQ�NUHGLELOLWDV�GDWD�GHQJDQ�FDUD�PHQJHFHN�

GDWD� \DQJ� WHODK� GLSHUROHK� PHODOXL� EHEHUDSD� VXPEHU�� 'HQJDQ� WHNQLN�

WULDQJXODVL�VXPEHU��SHQHOLWL�DNDQ�PHQJXPSXONDQ�GDWD�PHODOXL�ZDZDQFDUD�

VHUWD�PHQJDPELO�LQIRUPDVL�GDUL�VLWXV�UHVPL�REMHN�SHQHOLWLDQ��EXNX��MXUQDO��

JDPEDU� KLQJJD� LQWHUQHW�� .HPXGLDQ� SHQHOLWL� DNDQ�PHPEDQGLQJNDQ� VHPXD�

GDWD� \DQJ� GLSHUROHK� JXQD� PHPSHUROHK� KDVLO� SHQHOLWLDQ� \DQJ� YDOLG� GDQ�

UHOLDEHO�

����� 7HNQLN�$QDOLVLV�'DWD

0HQXUXW� 6XJL\RQR� $QDOLVLV� GDWD� DGDODK� ³SURVHV� PHQFDUL� GDQ�

PHQ\XVXQ� VHFDUD VLVWHPDWLV� GDWD� \DQJ� GLSHUROHK� GDUL� KDVLO� ZDZDQFDUD��

FDWDWDQ� ODSDQJDQ��GDQ�EDKDQ�EDKDQ� ODLQ�� VHKLQJJD�GDSDW�PXGDK�GLSDKDPL�

GDQ� WHPXDQQ\D� GDSDW� GLLQIRUPDVLNDQ� NHSDGD� RUDQJ� ODLQ�� $QDOLVLV� GDWD�

GLJXQDNDQ� GHQJDQ�PHQJRUJDQLVDVLNDQ� GDWD�� PHQMDEDUNDQ� NH� GDODP� XQLW�

XQLW�� PHODNXNDQ� VLQWHVD�� PHQ\XVXQ� NH� GDODP� SROD�� PHPLOLK� PDQD� \DQJ�

SHQWLQJ� GDQ� \DQJ� DNDQ� GLSHODMDUL�� GDQ� PHPEXDW� NHVLPSXODQ� \DQJ� GDSDW�

GLSDKDPL� ROHK� RUDQJ� ODLQ´ �6XJL\RQR� ������ ������ -HQLV� SHQHOLWLDQ� LQL�

PHQJJXQDNDQ� SHQHOLWLDQ� NXDOLWDWLI� \DLWX� ³SHQHOLWLDQ� WHQWDQJ� ULVHW� \DQJ�
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EHUVLIDW� GHVNULSWLI� GDQ� FHQGHUXQJ� PHQJJXQDNDQ� DQDOLVLV�� PDND� SHQHOLWL�

PHQJJXQDNDQ�PHWRGH�DQDOLVLV�GHVNULSWLI�´

7HUGDSDW�HPSDW�DOXU�WDKDSDQ�GDODP�PHQJDQDOLVD�GDWD�PHQXUXW�0LOHV�

GDQ� +XEHUPDQ� \DNQL� ³���� SHQJXPSXODQ� GDWD� \DLWX� WDKDS� DZDO� GLPDQD�

SHQHOLWL�PHQJXPSXONDQ�GDWD�GDUL�KDVLO�ZDZDQFDUD�GDQ�GRNXPHQ�GRNXPHQ�

\DQJ�GLSHUROHK�GL�ODSDQJDQ������5HGXNVL�GDWD�PHUXSDNDQ�SURVHV�SHPLOLKDQ��

SHPXVDWDQ�GDQ�SHQ\HGHUKDQDDQ�GDWD�GDWD�\DQJ�GLSHUROHK�PLVDOQ\D�GHQJDQ�

PHPEXDW� ULQJNDVDQ� DWDX� PHQFDWDW� SRNRN�SRNRN� SLNLUDQ�� +DO� WHUVHEXW�

EHUWXMXDQ�PHQGDSDWNDQ�NHVLPSXODQ������SHQ\DMLDQ�GDWD�GLPDQD�GDWD�SHQHOLWL�

DNDQ� WHUOLEDW� GDODP� SHQ\DMLDQ� GDUL� GDWD� \DQJ� WHODK� GLNXPSXONDQ� GDQ�

GLDQDOLVLV� VHEHOXPQ\D�� .HJLDWDQQ\D� DNDQ� IRNXV� SDGD� NDWD�NDWD� PDXSXQ�

WLQGDNDQ� RUDQJ� GDODP� NRQWHNV� WHUWHQWX�� .RQWHNV� \DQJ� GLPDNVXG� \DNQL�

VHEDJDL�DVSHN� UHOHYDQ�GDUL�VLWXDVL�\DQJ�EHUVDQJNXWDQ�PDXSXQ�GDUL�VLVWHP�

VRVLDO��7XMXDQ�GDODP�SHQ\DMLDQ�GDWD�DJDU�GDWD�KDVLO�UHGXNVL�WHURUJDQLVLU�GDQ�

WHUVXVXQ� VHKLQJJD� PXGDK� XQWXN� GLSDKDPL�� 3HQHOLWL� DNDQ� PHQ\XVXQ� GDWD�

\DQJ� UHOHYDQ� DJDU� PHQGDSDWNDQ� LQIRUPDVL� \DQJ� GDSDW� GLVLPSXONDQ�� ����

3HQDULNDQ� NHVLPSXODQ� \DNQL� NHVLPSXODQ� DZDO� \DQJ� GLSHUROHK� EHUVLIDW�

VHPHQWDUD�GDQ�GDSDW�EHUXEDK�MLND�GLWHPXNDQ�EXNWL�EXNWL�\DQJ�PHQGXNXQJ�

SDGD� WDKDSDQ� SHQJXPSXODQ� GDWD� EHULNXWQ\D�� 6HGDQJNDQ� YHULILNDVL� GDWD�

\DNQL� VXDWX� SURVHV� XQWXN� PHQGDSDWNDQ� EXNWL�EXNWL�� .HVLPSXODQ� DNDQ�

VHPDNLQ� WHUDUDK� GDQ� WHUSHULQFL� \DQJ� EHUJDQWXQJ� SDGD� EHVDUQ\D� FDWDWDQ�

FDWDWDQ�\DQJ�GLWHPXNDQ�GLODSDQJDQ´ �0LOOHV�GDQ�+XEHUPDQ����������������
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'HQJDQ�GHPLNLDQ�SDGD�SHQHOLWLDQ�LQL��SHQHOLWL�PHPXODLQ\D�GHQJDQ�

PHQJXPSXONDQ� GDWD�GDWD� WHUNDLW� WRSLN� SHUPDVDODKDQ� EDLN� GDWD� SULPHU�

PDXSXQ�GDWD�VHNXQGHU��NHPXGLDQ�SHQHOLWL�PHOLKDW�NHPEDOL�GDQ�PHODNXNDQ�

SHPLOLKDQ�WHUKDGDS�GDWD�GDWD�\DQJ�WHODK�GLNXPSXONDQ��6HWHODK�LWX�SHQHOLWL�

PHQJDQDOLVLV�GDWD�GDWD�WHUVHEXW�GDQ�WHUDNKLU��SHQHOLWL�PHQDULN�NHVLPSXODQ�

WHUNDLW�GHQJDQ�SHUPDVDODKDQ�\DQJ�GLWHOLWL�

���� 6LVWHPDWLND�3HQHOLWLDQ

3DGD�SHQHOLWLDQ�LQL�SHQHOLWL�PHUXPXVNDQ VLVWHPDWLND�SHQHOLWLDQ�\DQJ�WHUEDJL�

GDODP�HPSDW�EDE�\DNQL��%DE ,�\DQJ�EHULVLNDQ ODWDU�EHODNDQJ�SHUPDVDODKDQ�\DQJ�

GLWHOLWL�� UXPXVDQ� PDVDODK�� WXMXDQ� GDQ� PDQIDDW� SHQHOLWLDQ�� VHUWD� PHWRGH� GDQ�

VLVWHPDWLND�SHQXOLVDQ� %DE�,,�EHULVL�NDMLDQ�SXVWDND GLPDQD�SHQHOLWL�PHQJJXQDNDQ���

�OLPD��MXUQDO VHEDJDL SHPEDQGLQJ�GHQJDQ�SHQHOLWLDQ�SHQHOLWL��NHUDQJND�NRQVHS��GDQ�

NHUDQJND� SHPLNLUDQ� VHUWD� GXJDDQ� VHPHQWDUD� GDUL� KDVLO� SHQHOLWLDQ�� 3DGD� EDE� ,,,�

SHQHOLWL�PHPEDKDV� PHQGHVNULSVLNDQ��GDQ�PHQJDQDOLVLV VHWLDS�GDWD�GDQ�LQIRUPDVL�

\DQJ� WHODK� GLSHUROHK� EHUGDVDUNDQ� VXEEDE�VXEEDE� VHKLQJJD� SHQHOLWL� GDSDW�

PHPSHUROHK� MDZDEDQ� WHUNDLW� SHUPDVDODKDQ� \DQJ� GLWHOLWL� \DNQL HIHNWLYLWDV� UH]LP�

7ULSDUWLWH� 7HFKQLFDO� ([SHUW� *URXS� �77(*� GDODP PHQDQJJXODQJL� SHQFHPDUDQ�

OLPEDK�PLQ\DN�GL�SHUDLUDQ�6HODW�0DODND SDGD�SHULRGH����������� 3DGD�EDE�WHUDNKLU

\DNQL�%DE� ,9�� EHULVL� NHVLPSXODQ�GDQ UHNRPHQGDVL� WHUNDLW� SHUWDQ\DDQ�SHQHOLWLDQ��

.HPXGLDQ�GLDNKLUL�GHQJDQ�'DIWDU�3XVWDND�


