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$EVWUDFW

&RPSXWHUV ZHUH�FUHDWHG�WR�IDFLOLWDWH�DQG�DFFHOHUDWH�WKH�ZRUN�RI�PDQ��$UFKDHRORJ\�DV�D�
GLVFLSOLQH� WKDW� LV VWUXJJOLQJ� ZLWK� WKH� GDWDEDVH� DQG� WKH� GRFXPHQW� ZLOO FHUWDLQO\� WDNH�
DGYDQWDJH� RI� WKLV� WHFKQRORJ\��0DQ\� GDWD� DUH� FXUUHQWO\� SURFHVVHG�XVLQJ� D� FRPSXWHU��
+RZHYHU��VRIWZDUH�SULFHV�DUH�VWLOO�H[SHQVLYH�� WKXV PDNH�VRPH�FUXFLDO VRIWZDUH�EHLQJ�
SLUDWHG� WR� PDNH� LW� IXQFWLRQDO� DQG� FDQ� EH� XVHG�� 2SHQ� VRXUFH� VRIWZDUH� KDV� EHHQ�
HPHUJHG� DV� DQ� DWWUDFWLYH� DOWHUQDWLYH� IRU� XVHG� DV� QHHGHG�� 7KURXJK� H[SORUDWLYH�
GHVFULSWLYH�PHWKRG��LQ�WKLV FDVH�ZLOO�EH�SUHVHQWHG�RI�WKH�XVH�RI�RSHQ�VRXUFH�VRIWZDUH�
IRU�DUFKDHRORJ\��

.H\ZRUGV � RSHQ�VRXUFH��DUFKDHRORJ\��GDWD�GLJLWDOL]DWLRQ

���3HQGDKXOXDQ

.HKLGXSDQ� PDQXVLD� GL� HUD� LQIRUPDVL� WLGDN� GDSDW� WHUOHSDV� GDUL NHEHUDGDDQ� NRPSXWHU��

.RPSXWHU� GLFLSWDNDQ� WLGDN ODLQ� XQWXN PHPEDQWX��PHQGXNXQJ�� GDQ�PHPXGDKNDQ� SHNHUMDDQ�

PDQXVLD�� �6HLULQJ�GHQJDQ�EHUNHPEDQJQ\D�NRPSXWHU \DQJ�VHPDNLQ�SHVDW��VDDW� LQL NRPSXWHU

WLGDN�KDQ\D�GLJXQDNDQ�XQWXN PHODNXNDQ�WXJDV�WXJDV VHGHUKDQD�VHSHUWL PHQJHWLN�GRNXPHQ��

PHODLQNDQ�MXJD�WXJDV�WXJDV \DQJ�OHELK�NRPSOHNV VHSHUWL PHQJDNVHV ZHEVLWH��HPDLO��LOXVWUDVL��

SHPEXDWDQ� PRGHO�� GDQ� ODLQ� VHEDJDLQ\D�� WHUPDVXN� GL� GDODPQ\D� \DQJ� EHUNDLWDQ� GHQJDQ�

DNWLYLWDV�DUNHRORJL����

+DPSLU� GDODP VHWLDS�DNWLYLWDV�DUNHRORJL� EHUNDLWDQ�GHQJDQ�NHEHUDGDDQ�GRNXPHQ��'RNXPHQ�

GDODP�KDO LQL�WLGDN�KDQ\D�GLJXQDNDQ�XQWXN PHQJLQYHQWDULVDVL�EDQJXQDQ�EDQJXQDQ�EHUVHMDUDK�

\DQJ� WHUDQFDP� EDKD\D�� DNDQ� WHWDSL MXJD� GLJXQDNDQ� GDODP NHJLDWDQ� SHQJXPSXODQ� GDWD�

DUNHRORJL�GL ODSDQJDQ��\DLWX�VXUYHL�GDQ�HNVNDYDVL��.HJLDWDQ�SHUHNDPDQ�GDWD�GLODNXNDQ�GDODP

EHQWXN� SHQGDIWDUDQ�� LQYHQWDULVDVL�� PDXSXQ� HNVNDYDVL \DQJ� EHUNDLWDQ� GHQJDQ� SHQHPXDQ�

EHQGD� PDXSXQ� SHQHOLWLDQ� DUNHRORJL�� GDODP� SHODNVDQDDQQ\D� PDVLK� PHPHUOXNDQ� EHUEDJDL

DNWLYLWDV� EHUXSD� SHQJXPSXODQ�� SHPLODKDQ�� SHQJRODKDQ�� GDQ� SHQ\LPSDQDQ� GDWD�� $GDSXQ�

SHUHNDPDQ� \DQJ� GLODNXNDQ� GDSDW� EHUXSD� LQIRUPDVL� WHUWXOLV�� JDPEDU�� SHWD�� IRWR�� GDQ� ILOP��

PHQMDGL�GRNXPHQ�\DQJ�VHFDUD�JDULV�EHVDU�WHUEDJL PHQMDGL�HPSDW��\DLWX��

���'RNXPHQ�GDVDU



%$6�12�������������

���'RNXPHQ�WHUSLODK�

���'RNXPHQ�WHUDQDOLVLV

���'RNXPHQ�VLDS�WHUELW��'UDGMDW�����������

'RNXPHQ� GDODP� DUNHRORJL� WLGDN� KDQ\D� GLJXQDNDQ� GDODP VHNDOL� SHQHOLWLDQ�� DNDQ� WHWDSL

GLJXQDNDQ� VHWHUXVQ\D�� 'RNXPHQ� EHUXSD� GDWD� DUNHRORJL� WHUVHEXW� KDUXV VHODOX� GLSHUEDUXL

NHWLND� WHUGDSDW� SHQHPXDQ�SHQHPXDQ� EDUX�� GLVLQNURQNDQ� GHQJDQ� GDWD� \DQJ� ODLQ� VHEDJDL

EDKDQ� SHUEDQGLQJDQ� GDODP� DQDOLVLV OHELK� ODQMXW�� GDQ� VHULQJNDOL� GLJXQDNDQ� VHEDJDL� DFXDQ�

GDODP UDQJND� PHQJKDVLONDQ� PRGHO UHNRQVWUXNVL� DUNHRORJL� DWDX� GDODP� XSD\D� SHOHVWDULDQ��

SHPDQIDDWDQ�� GDQ� SHQJHPEDQJDQ� VHODQMXWQ\D�� 8QWXN LWX� VHEXDK� GRNXPHQ� KDUXV PXGDK�

XQWXN�GLDNVHV��PHPSXQ\DL� WLQJNDW� NHGHWLODQ� \DQJ� WLQJJL�� WLQJNDW� NHDPDQDQ�\DQJ�PHPDGDL��

GDQ� MXJD� PXGDK� XQWXN� GLVLQNURQNDQ� GHQJDQ� GDWD� \DQJ� ODLQ�� 'DODP� KDO LQL�� VHKDUXVQ\D�

GRNXPHQ� WLGDN� GDODP� IRUPDW� KDUG FRS\�� DNDQ� WHWDSL VRIW FRS\ GHQJDQ� FDUD� PHQGLJLWDVL

GRNXPHQ�\DQJ�GLPDNVXG�PHODOXL VDUDQD�NRPSXWHU�� �+DO� WHUVHEXW�GLODNXNDQ� WLGDN ODLQ�XQWXN

OHELK�PHPXGDKNDQ�PRELOLWDV�GRNXPHQ��OHELK�ULQJNDV��GDQ�PXGDK�GDODP�SHQJRODKDQ�ODQMXWDQ���

.HWLND�NRPSXWHU PXODL PHUDPEDK� ,QGRQHVLD�SDGD�VHNLWDU� WDKXQ������DQ�� VXOLW� VHNDOL� XQWXN

PHPLQGDKNDQ� NHELDVDDQ� PDV\DUDNDW� \DQJ� SDGD� DZDOQ\D� PHQJJXQDNDQ� PHVLQ� NHWLN NH�

NRPSXWHU�� $GDSXQ� NHQGDOD� NHWLND� PDV\DUDNDW� PXODL PHQJJXQDNDQ� NRPSXWHU� DGDODK�

PDUDNQ\D� SHUHGDUDQ� SHUDQJNDW� OXQDN� EDMDNDQ��+DO� WHUVHEXW� NDUHQD� KDUJD�SHUDQJNDW� OXQDN

\DQJ� PDVLK� WHUJRORQJ� PDKDO�� VHGDQJNDQ� GD\D� EHOL PDV\DUDNDW� UHQGDK� XQWXN VHEXDK�

NRPSXWHU�� 3DGD� VDDW� VHSHUWL LQLODK� VLVWHP� RSHUDVL� GDQ� SHUDQJNDW� OXQDN \DQJ� EHUEDVLV

NRPXQLWDV��RSHQ�VRXUFH PXQFXO��6DODK� VDWX� NHXQJJXODQ�GDUL� SHUDQJNDW� OXQDN RSHQ VRXUFH

DGDODK� VLIDWQ\D� \DQJ� EHEDV� XQWXN� GLGLVWULEXVLNDQ� WHUPDVXN NRGH� VXPEHUQ\D�� VHKLQJJD�

SHQJJXQD� GDSDW� PHPRGLILNDVL VHVXDL� GHQJDQ� NHEXWXKDQ�PHUHND�� $NDQ� WHWDSL� KDO� WHUVHEXW�

EXNDQ� EHUDUWL� WDQSD� NHQGDOD�� KDPSLU VDPD� VXOLWQ\D� VHSHUWL� WDKXQ� �����DQ�� PHQJXEDK�

NHELDVDDQ� PDV\DUDNDW� GDUL VDWX� VLVWHP� RSHUDVL NH� VLVWHP� RSHUDVL ODLQ� MXJD� PHQJDODPL

NHVXOLWDQ�VHUXSD��3DGDKDO PHODOXL VLVWHP�RSHUDVL�GDQ�SHUDQJNDW�OXQDN�RSHQ�VRXUFH�WHUVHEXW��

PHUHND� DNDQ� OHELK� PHPSXQ\DL� SLOLKDQ� \DQJ� OXDV� XQWXN� GLVHVXDLNDQ� GHQJDQ� NHEXWXKDQ�

PHUHND��

0HODOXL� XUDLDQ� GL� DWDV�� PHQLPEXONDQ� EHEHUDSD� SHUPDVDODKDQ� \DQJ� EHUNDLWDQ� GHQJDQ�

DUNHRORJL�GDODP NDLWDQQ\D�GHQJDQ�NRPSXWHU�GHQJDQ�SHUDQJNDW�OXQDN RSHQ�VRXUFH��'DSDWNDK�

DUNHRORJL PHPDQIDDWNDQ�WHNQRORJL� WHUVHEXW�EDJL�DNWLYLWDV�GLJLWDVL�GRNXPHQ"�0DQIDDW�VHSHUWL

DSD�\DQJ�GDSDW�GLDPELO�XQWXN�DUNHRORJL�GDUL�EHUNHPEDQJQ\D�SHUDQJNDW� OXQDN RSHQ�VRXUFH"�

'DQ� SHUDQJNDW� OXQDN RSHQ� VRXUFH VHSHUWL� DSD� \DQJ� GLEXWXKNDQ� ROHK� DUNHRORJL� GDODP
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PHQGXNXQJ� SURVHV� GLJLWDVL� GRNXPHQ"� $GDSXQ� WXMXDQ� GDUL� WXOLVDQ� LQL� DGDODK� PHPEHULNDQ�

JDPEDUDQ�WHQWDQJ�SHPDQIDDWDQ�SHUDQJNDW�OXQDN RSHQ�VRXUFH�EDJL�SHUNHPEDQJDQ�DUNHRORJL����

'DODP UDQJND� PHQMDZDE� SHUPDVDODKDQ� \DQJ� GLNHPXNDNDQ� GL� DWDV� GLJXQDNDQ� PHWRGH�

SHQHOLWLDQ� \DQJ� EHUVLIDW� H[SORUDWLI�GHVNULSWLI�� $GDSXQ� \DQJ� GLPDNVXG� GHQJDQ� PHWRGH�

SHQHOLWLDQ� H[SORUDWLI�GHVNULSWLI� GDODP� KDO LQL� DGDODK� SHQMDMDJDQ� WHQWDQJ� EHEHUDSD� WHNQRORJL

LQIRUPDVL \DQJ� EHUNHPEDQJ� DNKLU�DNKLU LQL \DQJ� GDSDW� GLPDQIDDWNDQ� GDODP� ELGDQJ� NDMLDQ�

DUNHRORJL�� 6HODQMXWQ\D�� EHEHUDSD� WHNQRORJL� WHUVHEXW� DNDQ� GLSHULNDQ� VXSD\D� GLGDSDWNDQ�

VHEXDK� JDPEDUDQ� WHQWDQJ� SHPDQIDDWDQ� WHNQRORJL NRPSXWHU� GDODP� DUNHRORJL VHFDUD� OHELK�

MHODV PHODOXL�SHUDQJNDW�OXQDN RSHQ�VRXUFH��$GDSXQ�NHVLPSXODQ�\DQJ�GLGDSDWNDQ�PHODOXL�KDVLO

SHPHFDKDQ� SHUPDVDODKDQ� WHUVHEXW� QDQWLQ\D� GLKDUDSNDQ� GDSDW� GLPDQIDDWNDQ� GDQ�

GLSUDNWHNNDQ�ROHK�DUNHRORJL�XQWXN�GDSDW�PHQGLJLWDVL�GRNXPHQ�GDODP VHWLDS�DNWLYLWDVQ\D��

���6HNLODV�WHQWDQJ SHUDQJNDW�OXQDN�RSHQ�VRXUFH

3DGD� WDQJJDO� ��� -XQL� ������ OLPD� PHQWHUL� GL� ,QGRQHVLD� \DLWX�� 0HQWHUL 1HJDUD� 5LVHW� GDQ�

7HNQRORJL�� 0HQWHUL 1HJDUD� .RPXQLNDVL� GDQ� ,QIRUPDVL�� 0HQWHUL 1HJDUD� 3HQGD\DJXQDDQ�

$SDUDWXU 1HJDUD��0HQWHUL .HKDNLPDQ�GDQ�+$0�� VHUWD�0HQWHUL 3HQGLGLNDQ�1DVLRQDO VHFDUD�

UHVPL PHQ\DWDNDQ�DNDQ�PHQJJDODNNDQ�SHQJJXQDDQ�VWDQGDU�SHUDQJNDW�OXQDN�WHUEXND�PHODOXL

JHUDNDQ� ,QGRQHVLD�*R�2SHQ�6RXUFH �,*26� \DQJ�NRQRQ�GDSDW�PHQJKHPDW�EHODQMD�VDPSDL

GHQJDQ����WULOLXQ�UXSLDK��'LODQMXWNDQ�SDGD�,*26 6XPPLW�,,�SDGD�WDQJJDO�������0HL����������

.HPHQWHULDQ� GDQ� .HSROLVLDQ� WXUXW� PHQDQGDWDQJDQL 028 ODQMXWDQ� �1XJURKR�� ������ �����

$GDSXQ�GHNODUDVL�WHUVHEXW�EHUGDVDUNDQ�DWDV�EHEHUDSD�SHUWLPEDQJDQ�GDQ�WXMXDQ�\DLWX��

���0HQJLQJDW�SHQWLQJQ\D�SHUDQ� WHNQRORJL LQIRUPDVL� GDODP NHKLGXSDQ�PDV\DUDNDW� WHUNDLW�

GHQJDQ� SHUWXPEXKDQ� SHUHNRQRPLDQ�� PDND� SHUOX� SHQLQJNDWDQ� NHPDQGLULDQ�� GD\D�

VDLQJ�� NUHDWLYLWDV NHUMD� LQRYDVL� EDQJVD� VHEDJDL NXQFL� XWDPD� NHEHUKDVLODQ�

SHPEDQJXQDQ�%DQJVD�,QGRQHVLD���

���3HPHULQWDK�EHUVDPD�PDV\DUDNDW�EHUVHSDNDW�XQWXN PHODNXNDQ�XSD\D�\DQJ� VXQJJXK�

VXQJJXK�GDODP PHQGD\DJXQDNDQ�WHNQRORJL LQIRUPDVL��

���'DODP UDQJND� PHQGXNXQJ� NHEHUKDVLODQ� XSD\D� WHUVHEXW�� SHQJHPEDQJDQ�� GDQ�

SHPDQIDDWDQ�2SHQ� 6RXUFH� 6RIWZDUH PHUXSDNDQ� VDODK� VDWX� ODQJNDK� VWUDWHJLV� GDODP

PHPSHUFHSDW�SHQJXDVDDQ�WHNQRORJL LQIRUPDVL�GL�,QGRQHVLD��

���8QWXN PHQGDSDWNDQ� PDQIDDW� VHEHVDU�EHVDUQ\D� GDUL� XSD\D� WHUVHEXW�� SHUOX� GLODNXNDQ�

ODQJNDK�ODQJNDK�DNVL VHEDJDL�EHULNXW��

0HQ\HEDUOXDVNDQ�SHPDQIDDWDQ�2SHQ�6RXUFH�6RIWZDUH�GL�,QGRQHVLD��
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0HQ\LDSNDQ�SDQGXDQ��JXLGHOLQH��GDODP�SHQJHPEDQJDQ�GDQ�SHPDQIDDWDQ�

2SHQ 6RXUFH 6RIWZDUH�GL�,QGRQHVLD��

0HQGRURQJ� WHUEHQWXNQ\D� SXVDW�SXVDW� SHODWLKDQ�� FRPSHWHQF\ FHQWHU� GDQ�

SXVDW�SXVDW�LQNXEDWRU�ELVQLV�EHUEDVLV RSHQ VRXUFH�GL�,QGRQHVLD��

0HQGRURQJ� GDQ� PHQLQJNDWNDQ� NRRUGLQDVL�� NHPDPSXDQ�� NUHDWLILWDV��

NHPDXDQ� GDQ� SDUWLVLSDVL� GLNDODQJDQ� SHPHULQWDK� GDQ� PDV\DUDNDW� GDODP

SHPDQIDDWDQ�2SHQ 6RXUFH 6RIWZDUH VHFDUD�PDNVLPDO

$GDSXQ�GDVDU�GDUL�JDJDVDQ�WHUVHEXW�DGDODK��

���2SHQ�6RXUFH�6RIWZDUH �266� PHUXSDNDQ�VDODK�VDWX� LVXH�JOREDO� WHQWDQJ� ,QIRUPDWLRQ�

&RPPXQLFDWLRQ�DQG�7HFKQRORJ\ �,&7���

��� %HUODNXQ\D�XQGDQJ�XQGDQJ�+DN .HND\DDQ�,QWHOHNWXDO �+.,���GLPDQD�GLSHUOXNDQ�VXDWX�

WLQGDNDQ� Q\DWD� SHPHULQWDK� GDQ� PDV\DUDNDW� XQWXN PHQJDWDVL PHQLQJNDWQ\D�

SHQJJXQDDQ�SHUDQJNDW�OXQDN \DQJ�WLGDN OHJDO��

��� $GDQ\D�NHVHQMDQJDQ� WHNQRORJL LQIRUPDVL�DQWDUD�QHJDUD�EHUNHPEDQJ�GHQJDQ�QHJDUD�

PDMX�VHUWD�DQWDU�GDHUDK��GLPDQD�2SHQ�6RXUFH�6RIWZDUH �266� PHUXSDNDQ�VDODK�VDWX�

VROXVL VHVXDL�GHQJDQ��

.HVHSDNDWDQ�:RUOG�6XPPLW�RQ�WKH�,QIRUPDWLRQ�6RFLHW\ �:6,6���'HVHPEHU

����� ��SHPHULQWDK�EHUVDPD�VZDVWD�EHNHUMD�VDPD�GDODP�SHQJHPEDQJDQ�

266�GDQ�IUHH VRIWZDUH��

+DVLO NDMLDQ� 7KH 8QLWHG 1DWLRQ &RQIHUHQFH RQ 7UDGH 'HYHORSPHQW

�81&7$'�� WDKXQ� ����� �� QHJDUD� EHUNHPEDQJ� GLUHNRPHQGDVLNDQ� XQWXN

PHQJDGRSVL )UHH� 266�� �KWWS���ZZZ�LJRV�ZHE�LG�LQGH[�SKS�SURJUDP�

LJRV�GHNODUDVL�

3HPDQIDDWDQ�SHUDQJNDW� OXQDN RSHQ VRXUFH�GDQ�JRRG JRYHUQDQFH PHPLOLNL� WLWLN� WHPX�XWDPD��

\DLWX�DNXQWDELOLWDV�GDQ�WUDQVSDUDQVL��(IILVLHQVL�SHQJJXQDDQ�GDQD�VHUWD�SHPDQIDDWDQ�VXPEHU

GD\D�ORNDO MXJD�PHQMDGLNDQ�RSHQ VRXFH PHQLPEXONDQ�VHPDQJDW�NHPDQGLULDQ��0DQGLUL�GDODP

PHPDKDPL PDVDODK�� PDQGLUL� GDODP PHQFDUL VROXVL�� GDQ� PDQGLUL� GDODP PHQMDPLQ�

NHEHUODQJVXQJDQ�VROXVL�WHUVHEXW��%DJL�EDGDQ�SHPHULQWDK��SHUWLPEDQJDQ�OHJDO�GDQ�HNRQRPLV

VDMD� WLGDNODK� FXNXS�� $VSHN� SHUWDKDQDQ� GDQ� NHDPDQDQ�� WHUPDVXN MDPLQDQ� SHQJJXQDDQ�

WHNQRORJL� GL PDVD�PHQGDWDQJ� MXJD� KDUXV PDVXN� GDODP� SHUWLPEDQJDQ� SHPLOLKDQ� SHUDQJNDW�

OXQDN�� 6HEDE� SHUDQJNDW� OXQDN� GDQ� GDWD� GLJLWDO�� NLQL� WHODK� GLDQJJDS� VHEDJDL VDODK� VDWX�

LQIUDVWUXNWXU�EHURSHUDVLQ\D�DGPLQLVWUDVL�QHJDUD��:LU\DQD������������
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/DOX� SHUWDQ\DDQQ\D� DSDNDK� \DQJ� GLPDNVXG� GHQJDQ� SHUDQJNDW� OXQDN RSHQ� VRXUFH"�2SHQ�

6RXUFH� DGDODK� LVWLODK� XQWXN� SHUDQJNDW� OXQDN \DQJ� VRXUFH FRGH�Q\D� �NRGH� SURJUDPQ\D�

GLVHGLDNDQ� ROHK� SHQJHPEDQJQ\D� XQWXN� XPXP� DJDU� GDSDW� GLSHODMDUL FDUD� NHUMDQ\D�� GLXEDK�

DWDX�GLNHPEDQJNDQ�OHELK�ODQMXW��GDQ�GLVHEDUOXDVNDQ��-LND�SHPEXDW�SURJUDP PHODUDQJ�RUDQJ�

ODLQ� XQWXN PHQJXEDK� GDQ� DWDX� PHQ\HEDUOXDVNDQ� SURJUDP� EXDWDQQ\D�� PDND� SURJUDP LWX�

EXNDQ� RSHQ VRXUFH�� PHVNLSXQ� WHUVHGLD� NRGH� SURJUDPQ\D�� 0HQXUXW�

KWWS���ZZZ�RSHQVRXUFH�RUJ VXDWX� SURGXN� GDSDW� GLNDWDNDQ� VHEDJDL RSHQ� VRXUFH NHWLND�

PHPHQXKL�EHEHUDSD�NULWHULD��\DLWX��

���EHEDV�XQWXN�GLGLVWULEXVLNDQ�

���SURJUDP \DQJ�GLGLVWULEXVLNDQ�KDUXV�GLVHUWDNDQ�NRGH�VXPEHUQ\D�

���OLVHQVL PHPXQJNLQNDQ� XVHU� XQWXN PHPRGLILNDVL VRIWZDUH� GDQ� PHPEXDW� SURGXN

WXUXQDQQ\D�

���WLGDN�WHUGDSDW�GLVNULPLQDVL�WHUKDGDS�UDV��NHORPSRN��GDQ�ELGDQJ�WHUWHQWX�

���KDN�KDN \DQJ�EHUODNX�SDGD�SURJUDP�KDUXV�EHUODNX�MXJD�WHUKDGDS�SLKDN \DQJ�PHQHULPD�

SURJUDP

���OLVHQVL�WLGDN�EROHK�VSHVLILN�KDQ\D�SDGD�VDWX�SURGXN

���OLVHQVL�WLGDN�EROHK�PHPSHQJDUXKL�SURGXN ODLQ�

8QWXN OHELK� MHODVQ\D��GL�EDZDK� LQL� WHUGDSDW�VHEXDK�VNHPD� WDNVRQRPL�SHUDQJNDW� OXQDN \DQJ�

PHQMHODVNDQ� NHGXGXNDQ� SHUDQJNDW� OXQDN RSHQ VRXUFH� GDODP� GLVWULEXVL� SHUDQJNDW� OXQDN

VHFDUD�XPXP�EHUGDVDUNDQ�ELD\D�OLVHQVL�GDQ�NHWHUVHGLDDQ�VRXUFH�FRGH��NRGH�VXPEHU�Q\D��

'DSDW�GLOLKDW�SDGD�VNHPD�GL�DWDV�WHUGDSDW�GXD�OLVHQVL�XWDPD�\DLWX�IUHH �JUDWLV��GDQ�SURSLHWDU\

\DQJ� PHPLQWD� NRPSHQVDVL� ELD\D� DWDV� SHPEHOLDQ� DWDX� SHQJJXQDDQ� SHUDQJNDW� OXQDN \DQJ�

GLPDNVXG��3HQJHPEDQJ�SDGD�NHGXD�MHQLV OLVHQVL�XWDPD�WHUVHEXW�GDSDW�PHQHUDSNDQ�VNHPD�

RSHQ VRXUFH �PHQ\HGLDNDQ� NRGH�VXPEHU� PDXSXQ�FORVHG VRXUFH �WLGDN PHQ\HGLDNDQ�NRGH�

VXPEHU� VHKLQJJD�GDSDW�GLWHPXNDQ�DGDQ\D�SHUDQJNDW� OXQDN�JUDWLV \DQJ� WLGDN RSHQ VRXUFH

PDXSXQ�SHUDQJNDW� OXQDN�EHUED\DU \DQJ�RSHQ VRXUFH��3DGD� VNHPD�RSHQ VRXUFH� DGD� \DQJ�

GLNHPEDQJNDQ�ROHK�SHUXVDKDDQ��FRUSRUDWH��GDQ�NRPXQLWDV �FROODERUDWLYH���3LUDQWL OXQDN RSHQ
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VRXUFH NRODERUDWLI� DGD�\DQJ� VXGDK�PDWDQJ� �PDWXUH�� GDQ�VHGDQJ�GDODP�SHQJHPEDQJDQ� �LQ

GHYHORSPHQW� �1XJURKR������������%HEHUDSD�FRQWRK�SHUDQJNDW�OXQDN SURSLHWDU\ FORVHG�VRXUFH

GL� DQWDUDQ\D� DGDODK� :LQGRZV�� &RUHO'UDZ�� $GREH 3KRWRVKRS�� $XWRGHVN $XWR&DG�� GDQ�

VHEDJDLQ\D��$GDSXQ�FRQWRK�GDUL�SHUDQJNDW� OXQDN�IUHH�RSHQ VRXUFH�DGDODK�/LQX[��)UHH%6'��

2SHQ6RODULV��*,03��,QNVFDSH��/LEUH2IILFH��%OHQGHU�GDQ�ODLQ�VHEDJDLQ\D��

%LOD� GLEDQGLQJNDQ� GHQJDQ� SHUDQJNDW� OXQDN NRPHUVLDO PXUQL �FORVHG� VRXUFH��� RSHQ VRXUFH

PHPLOLNL� EHEHUDSD� NHXQJJXODQ�� 3DGD� SHUDQJNDW� OXQDN RSHQ� VRXUFH�� NRGH� VXPEHU� GDSDW�

GLDNVHV VLDSD� VDMD� VHKLQJJD� VHWLDS� VDDW� SHUDQJNDW� OXQDN� WHUVHEXW� GDSDW� GLNRUHNVL� GDQ�

GLPRGLILNDVL VHVXDL� GHQJDQ� NHSHQWLQJDQ�SHQJJXQDQ\D��+DO� WHUVHEXW�PHPEXDW�RSHQ VRXUFH

PHPLOLNL� WLQJNDW� UHDOLELOLWDV \DQJ� OHELK� WLQJJL� DSDELOD� GLEDQGLQJNDQ� GHQJDQ� SHUDQJNDW� OXQDN

FORVHG� VRXUFH�� 5HDOLELOLWDV� WHQWX� VDMD� OHELK�PHQJXQWXQJNDQ� SHQJJXQD� NDUHQD� VHODLQ� GDSDW�

GLSHUROHK�GHQJDQ� KDUJD� \DQJ� UHODWLI�PXUDK�� EDKNDQ� JUDWLV�� QDPXQ� GDSDW� GLDQGDONDQ� XQWXN

PHQ\HOHVDLNDQ�SHNHUMDDQ��6HODLQ�LWX��GHQJDQ�NHEHUDGDDQ�NRGH�VXPEHU�SHQJJXQD�DNDQ�OHELK�

\DNLQ� NDUHQD� PHQJHUWL� GDQ� WDKX� WHQWDQJ� GHWDLO� SHUDQJNDW� OXQDN \DQJ� GLSHUJXQDNDQQ\D�

�8VPDQ��GNN�������������

0HODOXL� XUDLDQ�GL� DWDV�GDSDW� GLNHWDKXL� EHEHUDSD� NHXQJJXODQ�SHUDQJNDW� OXQDN RSHQ VRXUFH��

\DQJ� DQWDUD� ODLQ� PXUDK� EDKNDQ� JUDWLV�� GDQ� GDSDW� GLPRGLILNDVL VHVXDL� GHQJDQ� NHEXWXKDQ�

SHQJJXQDQ\D� NDUHQD� PHQ\HUWDNDQ� NRGH� VXPEHU�� 'DODP� KDO LQL� DUNHRORJL� GDSDW�

PHQ\HVXDLNDQ�NRPSXWHUQ\D�GHQJDQ�IXQJVL�IXQJVL \DQJ�VHVXDL�GHQJDQ�NHEXWXKDQQ\D���

�� 3HUDQJNDW�OXQDN�RSHQ�VRXUFH EDJL�DUNHRORJL

6DODK�VDWX�NHJLDWDQ�SHQWLQJ�\DQJ�KDUXV VHODOX�GLODNXNDQ�WHUKDGDS�WHPXDQ�DUNHRORJLV�DGDODK�

SHUHNDPDQ� GDWD�� 6HPHQMDN� GLSHUNHQDONDQ� SHUWDPD� NDOL� ROHK� 3LWW� 5LYHU� GDQ� :KHHOHU� GL

,QJJULV��VHEDJDL�SHQHPX�PHWRGH�DUNHRORJL \DQJ� LOPLDK��VFLHQWLILF��GLQ\DWDNDQ�EDKZD�VHWLDS�

NHJLDWDQ� \DQJ� GLODNXNDQ� WHUKDGDS� EHQGD� FDJDU� EXGD\D� GDQ� VLWXV� SDGD� SULQVLSQ\D� DGDODK�

PHUXVDN�� .HGXD� SLRQLU� WHUVHEXW� PHQ\DWDNDQ� EDKZD� DOO� H[FDYDWLRQ� LV� GHVWUXFWLRQ�� 'HQJDQ�

GHPLNLDQ� NHJLDWDQ� WRWDO� HNVNDYDVL� DGDODK� NHUXVDNDQ� \DQJ� PHQ\HOXUXK�� PDND� VHWLDS�

SHUXEDKDQ�\DQJ�WHUMDGL�GL VXDWX�VLWXV�EDLN�GLVHQJDMD�PDXSXQ�WLGDN�GLVHQJDMD�SHUOX�GLODNXNDQ�

SHUHNDPDQ�� 3HULVWLODKDQ� \DQJ� EHUNDLWDQ� GHQJDQ� SHOHVWDULDQ� \DQJ� GLODNXNDQ� GDODP� EHQWXN

SHUHNDPDQ� LQL� GLNHQDO� GHQJDQ� SHOHVWDULDQ� GHQJDQ� FDUD� UHNDP� DWDX� SUHVHUYH� E\ UHFRUG

�'UDGMDW�������� �����0HWRGH�SHUHNDPDQ�GDWD�GDODP�GLODNXNDQ�GDODP�EHUEDJDL FDUD��DQWDUD�

ODLQ� FDWDWDQ� ODSDQJDQ�� IRWR�� JDPEDU�� SHPHWDDQ��GDQ� ODLQ� VHEDJDLQ\D� \DQJ�GDSDW�GLODNXNDQ�

EDLN VHFDUD�PDQXDO�DWDXSXQ�GLJLWDO�GHQJDQ�PHPDQIDDWNDQ�WHNQRORJL NRPSXWHU���



3HUDQJNDW /XQDN�2SHQ�6RXUFH�GDQ�$UNHRORJL���$QGUL�5HVWL\DGL� �

*HRUJH�/��&RJZLOO�SDGD�DZDO������DQ�EDUDQJNDOL�GDSDW�GLNDWDNDQ�VHEDJDL VDODK�VHRUDQJ�GDUL

VHGLNLW� DUNHRORJ� \DQJ� PHQ\DGDUL NHWHUEDWDVDQ� GLULQ\D� GDODP PHQJKDGDSL VHMXPODK� EHVDU

GDWD� VHKLQJJD� PHQHPSDWNDQ� NRPSXWHU� SDGD� NHGXGXNDQ� GDQ� SHUDQ� \DQJ� SHQWLQJ� XQWXN

PHQJRODKQ\D�� 0HODOXL� DUWLNHOQ\D� \DQJ� EHUMXGXO ³&RPSXWHU $QG� 3UHKLVWRULV $UFKDHRORJ\´

�������GLD�PHQ\HEXWNDQ�EDKZD�SDOLQJ�WLGDN�DGD�WLJD�SHUDQ�XWDPD�NRPSXWHU�GDODP�SHQHOLWLDQ�

DUNHRORJL��\DLWX��

���WKH\ FDQ� EH� XVHG� WR� GR� WKH� WDEXODWLRQV PRUH� RU OHVV ³ERRNNHHSLQJ´ MRE�� PRUH� TXLFNO\��

DFFXUDWHO\��DQG�QHDWO\��ZKLFK�DUH�QRUPDOO\�GRQH�DQ\KRZ��

���FRPSXWHUV LQ�DUFKDHRORJ\ LV LQ�WKH�JHQHUDO�ILHOG�RI�GDWD�VWRUDJH�DQG�UHWULHYDO

���DUFKDHRORJLFDO� GDWD� UHWULHYDO� SUREOHP LV VLPSO\� WKH� QHHG� IRU� IDVW� DQG� FRPSUHKHQVLYH�

LQGH[LQJ�RI�WKH�OLWHUDWXUH�LQ�ZD\�WKDW�LV�IOH[LEOH�DQ�LQIRUPDWLYH�HQRXJK�WR�EH�KHOSIXO�WR�XVHUV

ZLWK�PDQ\�GLIIHUHQW�VSHVLILFW�LQWHUHVW��5L\DQWR��������������

$GDSXQ�PDQIDDW�NRPSXWHU�GDODP�DUNHRORJL�GLNHPXNDNDQ�ROHK�5LFKDUGV -��'�����������GDODP

EXNXQ\D�\DQJ�EHUMXGXO 'DWD�3URFHVVLQJ�LQL $UFKDHRORJ\ \DLWX��

���0XGDK�XQWXN PHQJDNVHV�GDQ�PHQGDSDWNDQ�LQIRUPDVL NHPEDOL

���$QDOLVLV VWDWLVWLN PHQMDGL OHELK�PXGDK�GDQ�FHSDW�

���/HELK�PXGDK�XQWXN PHPSURVHV�GDWD�

���3HPEXDWDQ�PRGHO PHQMDGL OHELK�OXZHV

0HOLKDW� SDGD� WDNVRQRPL� SHUDQJNDW� OXQDN VHSHUWL \DQJ� WHODK� GLJDPEDUNDQ� SDGD� EDJLDQ�

VHEHOXPQ\D��WHUGDSDW�EHEHUDSD�SLOLKDQ�SHUDQJNDW�OXQDN \DQJ�GDSDW�GLJXQDNDQ�GDODP�SURVHV

GLJLWDVL� GRNXPHQ� GDODP� DUNHRORJL�� .HWLND� PHQJJXQDNDQ� SHUDQJNDW� OXQDN \DQJ� EHUVLIDW�

SURSLHWDU\ FORVHG VRXUFH�� WHQWXQ\D� KDO� WHUVHEXW� DNDQ� PHPSXQ\DL NRQVHNZHQVL� XQWXN

PHQJDQJJDUNDQ�GDQD�WHUWHQWX�XQWXN PHPEHOL OLVHQVL�SHUDQJNDW�OXQDN \DQJ�GLPDNVXG��8QWXN

GDQD� \DQJ� WHUEDWDV�� PDND� SURVHV� GLJLWDVL� GRNXPHQ� DUNHRORJL� GDSDW� WHUKDPEDW� NDUHQD�

SHUPDVDODKDQ� SHQJDQJJDUDQ� GDQD� WHUVHEXW�� 8QWXN LWX�� VHEDJDL� DOWHUQDWLI� GDODP� KDO LQL

GLJXQDNDQODK�SHUDQJNDW�OXQDN�DOWHUQDWLI�\DQJ�EHUVLIDW�JUDWLV�GDQ�RSHQ VRXUFH��%HULNXW�LQL�DNDQ�

GLXUDLNDQ� SHQJJXQDDQ� GDQ� SHPDQIDDWDQ� SHUDQJNDW� OXQDN RSHQ VRXUFH VHEDJDL� DOWHUQDWLI�

SHQJJDQWL�SHUDQJNDW�OXQDN \DQJ�EHUVLIDW�SURSLHWDU\ FORVHG VRXUFH�GDODP�SURVHV�GLJLWDVL�GDWD�

DUNHRORJL���

'DODP� SURVHV� GLJLWDVL� WHUGDSDW� EHEHUDSD� SHUDQJNDW� OXQDN \DQJ� GLEXWXKNDQ��$SDELOD� GLULQFL

PDND� NHEXWXKDQ� SHUDQJNDW� OXQDN� GDODP� SURVHV� GLJLWDVL� GDWD� DUNHRORJL� WHUVHEXW� DGDODK�

VHEDJDL�EHULNXW��
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D��3HUDQJNDW�OXQDN�SHQJRODK�NDWD�

3HUDQJNDW� OXQDN�SHQJRODK� NDWD�GLJXQDNDQ� EDLN�XQWXN PHPEXDW� ODSRUDQ� NHJLDWDQ� WHUFDWDW� ��

SUHVHQWDVL��VDPSDL�GHQJDQ�SHPEXDWDQ�ODSRUDQ���3DGD�XPXPQ\D�GLJXQDNDQ�SHUDQJNDW�OXQDN

SURSLHWDU\ FORVHG VRXUFH 0LFURVRIW 2IILFH :RUG��6HODLQ�LWX�WHUGDSDW�MXJD�EHEHUDSD�SHUDQJNDW�

OXQDN \DQJ�EHUVLIDW�SURSLHWDU\ FORVHG VRXUFH \DQJ�GDSDW�GLJXQDNDQ�\DLWX�&RUHO :RUG 3HUIHFW��

6RIWPDNHU 2IILFH��GDQ� ODLQ� VHEDJDLQ\D��$GDSXQ� WHUGDSDW�SHUDQJNDW� OXQDN� IUHH�RSHQ VRXUFH

\DQJ� GDSDW� GLJXQDNDQ� VHEDJDL� DOWHUQDWLI� \DLWX� 2SHQ2IILFH :ULWHU�� GDQ� /LEUH2IILFH :ULWHU��

6HODLQ� NHGXD� SHUDQJNDW� OXQDN� WHUVHEXW�PDVLK� WHUGDSDW� EDQ\DN ODJL� SLOLKDQ�SHUDQJNDW� OXQDN

RSHQ VRXUFH \DQJ� GDSDW� GLJXQDNDQ�� %HUELFDUD� PHQJHQDL NHPDPSXDQ� \DQJ� GLPLOLNL� ROHK�

SHUDQJDNDW� OXQDN RSHQ� VRXUFH� WHUVHEXW� WLGDN NDODK�PXPSXQL� GLEDQGLQJ� GHQJDQ� SHUDQJNDW�

OXQDN SURSLHWDU\ VHSHUWL 0LFURVRIW 2IILFH :RUG��(NVWHQVL�ILOH�\DQJ�GLPLOLNL�ROHK�0LFURVRIW 2IILFH

:RUG ��GRF�GDQ��GRF[��GDSDW�GLEXND�GDQ�GLHGLW�GHQJDQ�PHQJJXQDNDQ�SHUDQJNDW�OXQDN RSHQ

VRXUFH� WHUVHEXW�� $GDSXQ� 2SHQ2IILFH� GDQ� /LEUH2IILFH PHQJJXQDNDQ� VWDQGDU� HNVWHQVL� ILOH�

GDODP�IRUPDW��RGI \DQJ�GDSDW� MXJD�GLEXND�GDQ�GLHGLW�GHQJDQ�PHQJJXQDNDQ�0LFURVRIW 2IILFH

:RUG��6HODLQ�LWX�IRUPDW�ILOH��RGI�WHODK�GLNXNXKNDQ�VHEDJDL 6WDQGDU 1DVLRQDO�,QGRQHVLD�GHQJDQ�

QRPRU 61,� 561,�� ,62�,(&� ���������� �KWWS���VLVQL�EVQ�JR�LG�LQGH[��

SKS"�VQLBPDLQ�VQL�GHWDLOBVQL���������

E��3HUDQJNDW�OXQDN�SHPEXDWDQ�LOXVWUDVL�GDQ�HGLWLQJ SKRWR

)RWR�GDQ�JDPEDU VDQJDW�SHQWLQJ�GDODP�DUNHRORJL��)XQJVL�GDUL�IRWR�GDQ�JDPEDU�WHUVHEXW�WLGDN

ODLQ� PHQMDGL NHWHUDQJDQ� DWDX� SHQMHODV� GRNXPHQ� WHUWXOLV�� 6HODLQ� LWX�� IRWR� GDQ� JDPEDU MXJD�

GDSDW�PHQMDGL VHEXDK�LOXVWUDVL VDPSXO�EXNX�DWDX�ODSRUDQ�DUNHRORJL��'DODP�GRNXPHQ�EHUXSD�

IRWR�� KDO \DQJ� SHQWLQJ� DGDODK� SURVHV� SHPRWUHWDQ� GL ODSDQJDQ� SDGD� REMHN \DQJ� GLPDNVXG��

$GDSXQ�SHUDQJNDW� OXQDN�HGLWLQJ�IRWR�\DQJ�EHUVLIDW�SURSLHWDU\ FORVHG VRXUFH�SDGD�XPXPQ\D�

PHQJJXQDNDQ�$GREH 3KRWRVKRS��6HEDJDL�SHUDQJNDW�OXQDN RSHQ VRXUFH�SHQJJDQWLQ\D�GDSDW�

GLJXQDNDQ� *LPS \DQJ� PHPSXQ\DL� IXQJVL� GDQ� NHXQJJXODQ� \DQJ� VHWDUD� GHQJDQ� $GREH

3KRWRVKRS�� %DKNDQ� XQWXN NDVXV�NDVXV� WHUWHQWX� *LPS OHELK� XQJJXO� GLEDQGLQJNDQ� GHQJDQ�

SHUDQJNDW�OXQDN ODLQ���
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$QWDUPXND�*,03���SHUDQJNDW�OXQDN�RSHQ�VRXUFH XQWXN�HGLWLQJ IRWR

$GDSXQ�JDPEDU�SDGD�XPXPQ\D�GLEXDW�XQWXN PHPYLVXDOLVDVLNDQ�EHQGD�\DQJ�GLPDNVXG�VHUWD�

PHOHQJNDSL NHWHUDQJDQ�YHUEDO���$GDSXQ�SHUDQJNDW�OXQDN SURSLHWDU\ FORVHG VRXUFH \DQJ�GDSDW�

GLJXQDNDQ� DQWDUD� ODLQ� &RUHO'5$:�� GDQ� $GREH ,OXVWUDWRU�� $GDSXQ� SHUDQJNDW� OXQDN RSHQ

VRXUFH \DQJ�VHEDQGLQJ�GHQJDQ�SHUDQJNDW�OXQDN SURSLHWDU\�GL�DWDV�GDQ�GDSDW�GHQJDQ�KDQGDO

PHQJHUMDNDQ� SHNHUMDDQ�SHNHUMDDQ� DUNHRORJL� DGDODK� ,QNVFDSH�� ;$5$ IRU /LQX[� GDQ� PDVLK�

EDQ\DN \DQJ�ODLQQ\D���

$GDSXQ�XQWXN NHSHUOXDQ� VFDQQLQJ� JDPEDU PDQXDO� GDSDW�GLOODNXNDQ� GHQJDQ�PHQJJXQDNDQ�

;VDQH��DWDXSXQ�6NDQOLWH���

$QWDUPXND�,QNVFDSH��SHUDQJNDW�OXQDN�RSHQ�VRXUFH XQWXN�PHPEXDW�LOXVWUDVL
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F��3HUDQJNDW�OXQDN�SHPHWDDQ

3HQJJXQDDQ� SHUDQJNDW� *,6 �*HRJUDSKLF� ,QIRUPDWLRQV 6\VWHP�� EDJL� DUNHRORJL VXGDK�

EHUNHPEDQJ�VHLULQJ�GHQJDQ�NHEXWXKDQ�SHPHWDDQ��3HPHWDDQ�VDQJDW�SHQWLQJ�XQWXN�DUNHRORJL

DQWDUD� ODLQ� XQWXN PHQJHWDKXL NHOHWDNDQ� VXDWX� VLWXV�� 3RVLVL VLWXV� WHUVHEXW� GDSDW� GLJXQDNDQ�

VHEDJDL� EDKDQ� DQDOLVLV OHELK� ODQMXW� WHQWDQJ� VHEDUDQ� SHQJDUXK� EXGD\D�� 3HQJJXQDDQ� *,6

GDODP�DUNHRORJL�QDQWLQ\D�DNDQ�WHULQWHJUDVL�GDODP 6LVWHP�,QIRUPDVL $UNHRORJL��$GDSXQ�6LVWHP

,QIRUPDVL $UNHRORJL� DNDQ� PHUXSDNDQ� LQWHJUDVL� GDUL� GDWDEDVH� VLWXV� DUNHRORJL� GHQJDQ�

PHQJJXQDNDQ�SHUDQJNDW�*,6��3HUDQJNDW�SURSLHWDU\ \DQJ�GDSDW�GLJXQDNDQ�XQWXN NHSHQWLQJDQ�

*,6�DGDODK�$UF9LHZ��$UF*,6��$XWRGHVN 0DS �'��'L VLVL ODLQ�WHUGDSDW�DOWHUQDWLI�SHQJJXQDDQ�

SHUDQJNDW� OXQDN� EHUEDVLV RSHQ VRXUFH \DQJ� NHPDPSXDQQ\D� GDSDW� GLDQGDONDQ� VHSHUWL

SHUDQJDNDW�OXQDN SURSLHWDU\ \DQJ�GLVHEXWNDQ�GL�DWDV��$GDSXQ�SHUDQJNDW�OXQDN�EHUEDVLV RSHQ

VRXUFH \DQJ� EHUIXQJVL VHWDUD� XQWXN PHQJHUMDNDQ� *,6 \DLWX�� 4XDQWXP *,6�� *UDVV *,6��

2SHQMXPS��6DJD��*Y6,*��GDQ�PDVLK�EDQ\DN \DQJ�ODLQQ\D���

7DPSLODQ4XDQWXP *,6 �4*,6���VHEXDK SHUDQJNDW RSHQ�VRXUFH XQWXN�PHPEXDW SHWD�

G��3HUDQJNDW�OXQDN�XQWXN�SHPEXDWDQ PRGHO

3HPEXDWDQ� PRGHO� WLJD� GLPHQVL VDQJDW� PHPEDQWX� DUNHRORJ� XQWXN PHQJDQDOLVLV��

PHUHNRQVWUXNVL�� SHPDQIDDWDQ�� GDQ� SHQJHPEDQJDQ� VXDWX� VLWXV� GDQ� DUWHIDN�� 7HUGDSDW�

EHEHUDSD� NHSHQWLQJDQ� SHPEXDWDQ� PRGHO� WLJD� GLPHQVL \DQJ� EHUNDLWDQ� GHQJDQ� DNWLYLWDV

DUNHRORJL�DQWDUD�ODLQ��

� 0HODOXL�SHPEXDWDQ�PRGHO� WLJD�GLPHQVL��PDND�DNDQ� OHELK� MHODV�GLEDQGLQJNDQ�GHQJDQ�

GXD�GLPHQVL��+DO�WHUVHEXW�NDUHQD�PRGHO�WLJD�GLPHQVL OHELK�PHQ\HUXSDL NHQ\DWDDQ��

� 8QWXN UHNRQVWUXNVL VHEXDK� DUWHIDN VHFDUD� ODQJVXQJ� KDUXV PHQ\HQWXK� DUWHIDN \DQJ�

GLPDNVXG�EHEHUDSD�NDOL��VHGDQJNDQ�DUWHIDN� WHUODOX�UDSXK��+DO� WHUVHEXW�GDSDW�GLDWDVL

DQWDUD�ODLQ�GHQJDQ�PHPEXDW�UHSOLND�GDUL�REMHN \DQJ�GLPDNVXG��DNDQ�WHWDSL�DNDQ�OHELK�
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EDQ\DN PHPEXWXKNDQ�GDQD�GDQ�ZDNWX���

� 0HODOXL PRGHO�WLJD�GLPHQVL�GDSDW�GLSHUROHK�EHEHUDSD�PRGHO UHNRQVWUXNVL��VHGDQJNDQ�

GHQJDQ�REMHN�DVOL�DWDXSXQ�UHSOLNDQ\D�WHUEDWDV��

� 0RGHO� WLJD�GLPHQVL� GDSDW�PHQJJDPEDUNDQ�VHEXDK�SURVHV VXDWX�SHULVWLZD�DUNHRORJL

GHQJDQ�EDQWXDQ�DQLPDVL���

0HOLKDW� SDGD� NRQGLVL� GL� DWDV�� PDND� PRGHO� WLJD� GLPHQVL� SHQWLQJ� XQWXN� GLODNXNDQ� GDODP

DUNHRORJL��7HUGDSDW�EHEHUDSD�SHUDQJNDW�OXQDN \DQJ�EHUVLIDW�JUDWLV�DWDXSXQ�RSHQ VRXUFH \DQJ�

GDSDW� GLJXQDNDQ� GDODP� SHPEXDWDQ� PRGHO� WLJD� GLPHQVL� WHUVHEXW�� $GDSXQ� NHPDPSXDQQ\D�

WLGDN NDODK� DSDELOD� GLEDQGLQJNDQ� GHQJDQ� SHUDQJNDW� OXQDN VHMHQLV \DQJ� EHUED\DU�� 6HEDJDL

FRQWRKQ\D� DGDODK�*RRJOH 6NHWFKXS��%OHQGHU �'��4&$'�� GDQ� ODLQ� VHEDJDLQ\D� \DQJ� VHWDUD�

GHQJDQ��' 0D[��$XWR&$'��$UFKL&$'�� VHEDJDL� SHUDQJNDW� OXQDN SURSLHWDU\ \DQJ� EHUIXQJVL

VDPD���

%LDUR %DKDO�,�GDODP PRGHO���GLPHQVL�GHQJDQ PHQJJXQDNDQ *RRJOH�6NHFWKXS

H��3HUDQJNDW�OXQDN�XQWXN�EDVLV�GDWD��GDWDEDVH�

'DODP VHJDOD� DNWLYLWDV \DQJ� GLODNXNDQ� ROHK� DUNHRORJL�� KDUXV� GLUDQJNXP PHQMDGL VDWX�

NHVDWXDQ� GDODP VHEXDK� EDVLV� GDWD�� %DVLV� GDWD� WHUVHEXW� DNDQ� VHQDQWLDVD� GLDNVHV� XQWXN

SHQJRODKDQ�PDXSXQ�DQDOLVLV VHODQMXWQ\D��.DUHQD�EDVLV�GDWD�WHUVHEXW�PHUXSDNDQ�UDQJNXPDQ�

GDUL� EHEHUDSD� GDWD�� WHUPDVXN� GL� GDODPQ\D�� IRWR�� LOXVWUDVL�� SHWD�� GRNXPHQ�� GDQ� ODLQ�

VHEDJDLQ\D�� PDND� VDWX� KDO \DQJ� DNDQ� GDSDW� PHPEDQWX� PHPSHUPXGDK� SHQJRUJDQLVDVLDQ�

GDWD� DGDODK� PHPDQIDDWNDQ� WHNQRORJL NRPSXWHU�� 6HODLQ� OHELK� PXGDK� GDODP

SHQJRUJDQLVDVLDQQ\D�� KDO LQL� WHQWX� MXJD� VDQJDW� PHPEDQWX� GDODP� KDO� SHQJDNVHVDQ�� GDQ�

VLQNURQLVDVL�DQWDU�GDWD�\DQJ�GLPDNVXG���
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%HEHUDSD�SHUDQJNDW�OXQDN FORVHG VRXUFH SURSLHWDU\ \DQJ�GDSDW�GLJXQDNDQ�DQWDUD�ODLQ�'EDVH��

0LFURVRIW $FFHVV��GDQ�ODLQ�VHEDJDLQ\D��$GDSXQ�SHUDQJNDW�OXQDN IUHHZDUH RSHQ VRXUFH \DQJ�

GDSDW�PHQMDGL� DOWHUQDWLI� DGDODK�/LEUHRIILFH %DVH��2SHQ 2IILFH %DVH��+DSS\GLJJHU�� GDQ� ODLQ�

VHEDJDLQ\D���

%HEHUDSD�SHUDQJNDW�OXQDN RSHQ VRXUFH \DQJ�GLVHEXWNDQ�GL�DWDV�KDQ\D�PHUXSDNDQ�VHEDJLDQ�

NHFLO� GDUL� EDQ\DN� SHUDQJNDW� OXQDN RSHQ VRXUFH \DQJ� EHUHGDU�� 0DVLK� WHUGDSDW� EDQ\DN ODJL

SHUDQJNDW�RSHQ VRXUFH \DQJ�IXQJVLQ\D�PHQGXNXQJ�SHNHUMDDQ�DUNHRORJL��8QWXN OHELK�MHODVQ\D�

GDSDW� GLOLKDW� EDJDQ� GL� EDZDK� LQL� WHQWDQJ� IXQJVL� SHUDQJNDW� OXQDN� RSHQ� VRXUFH� XQWXN

PHQDQJDQL�GLJLWDOLVDVL�GDWD�DUNHRORJL���

6NHPD�IXQJVLRQDOLWDV�SHUDQJNDW�OXQDN�RSHQ�VRXUFH XQWXN�NHSHQWLQJDQ�DUNHRORJL�

%DKNDQ�WHUGDSDW�VHEXDK�VLVWHP�RSHUDVL NRPSXWHU \DQJ�GLNHPEDQJNDQ�ROHK�$UF�7HDP \DQJ�

NKXVXV� GLSHUXQWXNNDQ� EDJL� DUNHRORJL�� 1DPD�GDUL VLVWHP� RSHUDVL� WHUVHEXW� DGDODK�$UFKH26��

'DODP VLWXV ZHEQ\D� �KWWS���ZZZ�DUF�WHDP�FRP�DUFKHRV�ZLNL�GRNX�SKS"LG KRPH�� GLNDWDNDQ�

EDKZD� $UFKH26 PHUXSDNDQ� VHEXDK� VLVWHP� RSHUDVL NRPSXWHU� EHUEDVLV� /LQX[ \DQJ�

PHUXSDNDQ�NHSDQMDQJDQ�GDUL $UFKDHRORJLFDO 2SHUDWLQJ 6\VWHP���

0HOLKDW� SDGD� XUDLDQ� GL� DWDV�� EDQ\DN VHNDOL� WHUGDSDW� SHUDQJNDW� OXQDN RSHQ VRXUFH \DQJ�

EHUHGDU� GDQ� GDSDW� GLPDQIDDWNDQ� XQWXN PHPSHUPXGDK� GDQ� PHPSHUFHSDW� SHNHUMDDQ�

DUNHRORJL \DQJ�OHELK�KDQGDO�GLEDQGLQJNDQ�GHQJDQ�SHUDQJNDW�OXQDN�EHUED\DU���



3HUDQJNDW /XQDN�2SHQ�6RXUFH�GDQ�$UNHRORJL���$QGUL�5HVWL\DGL� ��

���3HQXWXS

*DPEDUDQ� SHPDQIDDWDQ� SHUDQJNDW� OXQDN VHSHUWL \DQJ� GLXUDLNDQ� GL� DWDV PHPSHUOLKDWNDQ�

EDKZD� WHUQ\DWD� WHUGDSDW� EDQ\DN� KDO \DQJ� GDSDW� GLPDQIDDWNDQ� GDUL� SHUDQJNDW� OXQDN RSHQ

VRXUFH�XQWXN�DUNHRORJL��0XODL�GDUL�SHPEXDWDQ��SHQJHORODDQ��VLQNURQLVDVL�GRNXPHQ��DQDOLVLV��

LOXVWUDVL�� VDPSDL�GHQJDQ�SHPEXDWDQ�PRGHO� WLJD�GLPHQVL��%DKNDQ� WHODK�GLNHPEDQJNDQ�SXOD�

VHEXDK�VLVWHP�RSHUDVL�EHUEDVLV /LQX[ \DQJ�NKXVXV PHQDQJDQL�SHUPDVDODKDQ�SHUPDVDODKDQ�

\DQJ�PXQFXO�GDODP�DUNHRORJL���

3HUWLPEDQJDQ� XQWXN PHPDQIDDWNDQ� SHUDQJNDW� OXQDN RSHQ VRXUFH� WHUVHEXW� GL� DQWDUDQ\D�

DGDODK�PHPSHUNHFLO�DQJJDUDQ�XQWXN PHPEHOL�SHUDQJNDW�OXQDN��GDQ�GDSDW�GLPRGLILNDVL VHVXDL

GHQJDQ� NHEXWXKDQ� NDUHQD� PHQ\HUWDNDQ� NRGH� VXPEHU�� 6HODLQ� LWX� MXJD� XQWXN PHQGXNXQJ�

SURJUDP ,QGRQHVLD *R 2SHQ 6RXUFH \DQJ�WHODK�GLFDQDQJNDQ�SDGD�WDKXQ������\DQJ�ODOX�GDQ�

MXJD�PHQJXUDQJL�WLQJNDW�SHPEDMDNDQ�SHUDQJNDW�OXQDN SURSLHWDU\�GL�,QGRQHVLD���
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