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.H\�ZRUGV��PXOWLPHGLD��SDLQWLQJ��WLSRJUDSK\��FDOOLJUDSK\��DQG�HIIHFWLYH�

3HQGDKXOXDQ

'XQLD� SHQGLGLNDQ� VHEDJDL� DMDQJ�PHQFHUGDVNDQ

NHKLGXSDQ� EDQJVD� GDQ� PHQLQJNDWNDQ� PXWX

VXPEHU� GD\D�PDQXVLD�� WXUXW� SXOD�PHPDQIDDWNDQ

NHFDQJJLKDQ� SURJUDP�PXOWLPHGLD� WHUVHEXW�� EDLN

LWX� SHUDQJNDW� NHUDV� PDXSXQ� SHUDQJNDW� OXQDN�

6HEDJDL�VDODK�VDWX�FRQWRK�DGDODK�SHQJHPEDQJDQ

SHPEHODMDUDQ� LQWHUDNWLI�PHODOXL� SURJUDP�PXOWL�

PHGLD�� 3DNHW� SURJUDP�PXOWLPHGLD� DGDODK� VXDWX

SURGXNVL� \DQJ� PHQJJXQDNDQ� OHELK� GDUL� VDWX

PHGLXP�XQWXN�WXMXDQ�NRPXQLNDVL�\DQJ�GLLQWHJUD�

VLNDQ� OHZDW� NRPSXWHU�

'DODP� NDLWDQ� SHQLQJNDWDQ� PXWX� SURVHV

EHODMDU�� VHRUDQJ� WHQDJD�SHQJMDU� GLWXQWXW�PHODNX�

NDQ� SHQJHPEDQJDQ� GDQ� SHUEDLNDQ� WHUKDGDS

ELGDQJ�VWXGL�DWDX�PDWD�NXOLDK�\DQJ�GLELQDQ\D��+DO

LQL� EHUDUWL� VHRUDQJ� GRVHQ� GLWXQWXW�PHQJDGDNDQ

SHQ\HVXDLDQ�� SHPEDKDUXDQ� EDKNDQ� ELOD� SHUOX

UHIRUPDVL� GDODP� SURVHV� EHODMDU� XQWXN�PHQJLNXWL

SHUNHPEDQJDQ� ]DPDQ�

6DODK�VDWX�PDWD�NXOLDK�NHDKOLDQ��0..��GDODP

3URJUDP�6WXGL� 3HQGLGLNDQ� 6HQL� 5XSD� GDQ�'HVDLQ

.RPXQLNDVL�9LVXDO�)DNXOWDV�6HQL�GDQ�'HVDLQ��)6'�

8QLYHUVLWDV�1HJHUL�0DNDVVDU�DGDODK�SHPEHODMDUDQ

7LSRJUDIL�� 0DWD� NXOLDK� LQL� EHUWXMXDQ� DJDU�PDKD�

VLVZD�PHPLOLNL� NHWHUDPSLODQ�PHUDQFDQJ� KXUXI

XQWXN� NRPXQLNDVL� YLVXDO� GLWLQMDX� GDUL� DVSHN

W\SHIDFHV�� NHSHNDDQ� GDODP�PHQWHUMHPDKNDQ

EDKDVD� YHUEDO� PHQMDGL� NRQILJXUDVL� YLVXDO� GDQ

DSOLNDVL�EHUEDJDL�GLVDLQ�JUDILV��6HEHOXP�EHUJDEXQJ

GDODP�PDWD�NXOLDK�'LVDLQ�.RPXNDVL�9LVXDO��7LSRJUDIL

EHUGLUL� VHQGLUL� VHEDJDL� VDODK� VDWX�PDWD� NXOLDK

EHUQDPD��'LVDLQ�$NVDUD��'HQJDQ�PHQJHPDV�GDODP

EHQWXN�SURJUDP�PXOWLPHGLD� LQWHUDNWLI��GLKDUDSNDQ

GDSDW�PHQLQJNDWNDQ�PRWLYDVL� GDQ�PLQDW�PDKD�

VLVZD� GDODP�PHPSHODMDUL� WLSRJUDIL�

.DMLDQ�/LWHUDWXU

$GD�EHEHUDSD�LVWLODK�\DQJ�GLJXQDNDQ�GDODP�SHQH�

OLWLDQ�LQL�\DQJ�GLSDQGDQJ�SHUOX�XQWXN�PHPEHULNDQ

NHWHUDQJDQ�OHELK�ODQMXW�DWDX�GHVNULSVL�WHRUHWLV�DWDV

LVWLODK� WHUVHEXW�� %HODMDU� GLDUWLNDQ� VHEDJDL� SURVHV

SHUXEDKDQ� SHULODNX��PLVDOQ\D� RUDQJ� \DQJ� WLGDN

GDSDW�PHQJHQDO�KXUXI�PHQMDGL�PDPSX�PHQJHQDO

KXUXI� VHNDOLJXV� GDSDW�PHPEDFDQ\D�� RUDQJ� \DQJ

WLGDN� WHUDPSLO�PHQXOLV�PHQMDGL� WHUDPSLO�PHQXOLV�

WLGDN� ELVD�PHOXNLV� PHQMDGL� ELVD� PHOXNLV�� GDQ

EHUEDJDL� SHUXEDKDQ� SHULODNX� ODLQQ\D�

0HQXUXW� 6DGLPDQ� ������� ���� EHODMDU� DGDODK

VXDWX� SURVHV� \DQJ� NRPSOHNV� \DQJ� WHUMDGL� SDGD

VHPXD� RUDQJ� GDQ� EHUODQJVXQJ� VHXPXU� KLGXS�

VHMDN�GLD�PDVLK�ED\L� KLQJJD�NH� OLDQJ� ODKDW� QDQWL�
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6DODK�VDWX�SHUWDQGD�EDKZD�VHVHRUDQJ�WHODK�EHOD�

MDU�VHVXDWX�DGDODK�DGDQ\D�SHUXEDKDQ�WLQJNDK�ODNX

GDODP� GLULQ\D�� 3HUXEDKDQ� WLQJNDK� ODNX� WHUVHEXW

PHQ\DQJNXW�EDLN�SHUXEDKDQ�\DQJ�EHUVLIDW�SHQJH�

WDKXDQ� �NRJQLWLI�� GDQ� NHWHUDPSLODQ� �SVLNRPRWRU�

PDXSXQ�\DQJ�PHQ\DQJNXW�QLODL�GDQ�VLNDS��DIHNWLI��

+DNLNDW�3HPEHODMDUDQ�0XWLPHGLD�,QWHUDNWLI

3HQJJXQDDQ�PXOWLPHGLD� GDODP� SURVHV� EHODMDU

PHQJDMDU� LQL� GLPDNVXGNDQ� DJDU� PDKDVLVZD

WHUPRWLYDVL�XQWXN�EHODMDU�GDQ�GDSDW�PHQLPEXONDQ

GD\D� WDULN� GDODP� SURVHV� EHODMDUQ\D� VHKLQJJD

GLSHUROHK�KDVLO�EHODMDU�PDNVLPDO��.HVHPXDQ\D�LWX

GLODNXNDQ�DJDU�KDVLO��RXWFRPH��SHPEHODMDUDQ�\DQJ

GLVDPSDLNDQ� GDSDW�PHPHQXKL� NULWHULD� HIHNWLI�

HILVLHQVL��GDQ�GD\D�WDULN��6HVXDL�GHQJDQ�SHUQ\DWDDQ

5HLJHOXWK� ������� ���� EDKZD�� VHFDUD� XPXP�KDVLO

SHPEHODMDUDQ� GLNDWHJRULNDQ� NH� GDODP� WLJD� KDO

\DLWX�� ��� (IHNWLI�� GLXNXU� GDUL� SUHVWDVL� EHODMDU

PDKDVLVZD�����(ILVLHQVL��GLXNXU�GHQJDQ�NHHIHNWLIDQ

GLEDJL� ROHK�ZDNWX� EHODMDU�PDKDVLVZD� GDQ�ELD\D

SHQJHPEDQJDQ� SHPEHODMDUDQ�� GDQ� ���0HPLOLNL

GD\D�WDULN��DSSHDO���GLXNXU�DWDV�DGDQ\D�NHFHQGH�

UXQJDQ�PDKDVLVZD� XQWXN� WHWDS� EHWDK�PHODQMXW�

NDQ� SURVHV� EHODMDUQ\D�

'DUL� EHUEDJDL� DOLUDQ� GDODP� ILOVDIDW� SHQJH�

WDKXDQ�� GL� DQWDUDQ\D�� 2EMHNWLYLVPH�� .RQVWUXN�

WLYLVPH��%HKDYLRULVPH��,GHDOLVPH��0DWXUDVLRQLVPH

GDQ� VHEDJDLQ\D�� WHUQ\DWD� SURJUDP�PXOWLPHGLD

GDODP�SHPEHODMDUDQ�GLUDQFDQJ�GDUL�VXGXW�SDQGDQJ

DOLUDQ� NRQVWUXNWLYLVPH�� 6HEDJDLPDQD� \DQJ

GLQ\DWDNDQ�ROHK�3KLOOLSV������������

,QWHUDFWLYH�0XOWLPHGLD��,00��VRIWZDUH�GHVLJQHG

IURP� D� FRQVWUXFWLYLVW� YLHZSRLQW� FDQ� WDNH

DGYDQWDJH� RI� DOO� DVSHFWV� RI� ,00��0DWHULDO� LV

GHVLJQHG� VR� WKH� VWXGHQW� FDQ� EXLOG� WKHLU� RZQ

NQRZOHGJH�LQVWHDG�RI�WKH�LQVWUXFWRU�GLFWDWLQJ�LW�

3HQGHNDWDQ� NRQVWUXNWLYLVPH� PHQHNDQNDQ

NHSDGD�PDKDVLVZD� DJDU� EHODMDU� GDQ�PHODNXNDQ

VHVXDWX� �OHDUQLQJ� DQG� GRLQJ��� GLODNXNDQ� GHQJDQ

EHUEDJDL� FDUD�� GL� DQWDUDQ\D�PHQJJXQDNDQ� SUR�

JUDP�PXOWLPHGLD�GDODP�KDO�PHPEDQWX�PDKDVLVZD

PHQFDSDL� WLQJNDWDQ� WHUWLQJJL� GDODP� EHUILNLU�

0HQXUXW�9RQ�*ODVHUIHOG�GDODP�%HWWHQFRXUW�������

GDQ�0DWWKHZV��������GLNXWLS�3DQQHQ�GNN� ������

���EDKZD��NRQVWUXNWLYLVPH�PHUXSDNDQ�VDODK�VDWX

DOLUDQ� ILOVDIDW� SHQJHWDKXDQ� \DQJ�PHQHNDQNDQ

EDKZD� SHQJHWDKXDQ� NLWD�PHUXSDNDQ� KDVLO� NRQ�

VWUXNVL� �EHQWXNDQ�� NLWD� VHQGLUL�� 7XJDV� VHRUDQJ

GRVHQ� DGDODK�PHQ\LDSNDQ�PDWHUL� SHPEHODMDUDQ�

PHPEHUL�SHQMHODVDQ��PHPEDQWX�GDQ�PHQIDVLOLWDVL

GDQ�VHODQMXWQ\D�PHPELDUNDQ�PHUHND��PDKDVLVZD�

PHQVLQWHVLV� VHELVD�PXQJNLQ� SHQJHWDKXDQ� \DQJ

GLPLOLNLQ\D�

6HODQMXWQ\D� SHQJHUWLDQ� WHQWDQJ� SURJUDP

PXOWLPHGLD�� DGDODK�PHGLD� SHPEHODMDUDQ� \DQJ

EHUEDVLV�NRPSXWHU��PHGLD�LQL�PHQJJDEXQJNDQ�GDQ

PHQVLQHUJLNDQ�VHPXD�PHGLD�\DQJ�WHUGLUL�GDUL�WHNV�

JUDILV�� IRWR�� YLGHR�� DQLPDVL��PXVLN�� QDUDVL�� GDQ

LQWHUDNWLYLWDV� \DQJ� GLSURJUDPNDQ� EHUGDVDUNDQ

WHRUL� SHPEHODMDUDQ� �KWWS��ZZZ�SXVWHNNRP�JR�LG�

PXOWLPHGLD�KWP��

)RUPDW�0XOWLPHGLD�3HPEHODMDUDQ�,QWHUDNWLI

0HQXUXW� 6FKZLHU� DQG� 0LVDQFKXN� ������� ���

WHUGDSDW� EHEHUDSD� IRUPDW� SHPEHODMDUDQ�PXOWL�

PHGLD�� GL� DQWDUDQ\D�� ODWLKDQ� �GULOO� DQG� SUDFWLFH��

ELPELQJDQ� �WXWRULDO��� SHUPDLQDQ� DWDX� VLPXODVL

�JDPHV��VLPXODWLRQ��� 6HGDQJNDQ� $OHVVL� 	� 7UROOLS

������� �������� PHULQFL� IRUPDW� SHPEHODMDUDQ

WHUVHEXW� � VHEDJDL� EHULNXW�

'ULOO

6HODPD�SURVHV�GULOO�NRPSXWHU�PHPEHULNDQ�SUDNWHN

GDQ� XPSDQ� EDOLN� WHUKDGDS� WRSLN�WRSLN� \DQJ

GLDMDUNDQ� GL� GDODP� SHUWHPXDQ� ODLQ�� EDKNDQ

PXQJNLQ� VDMD� GHQJDQ� EDQWXDQ�PHGLD� ODLQ�

7XWRULDO

)RUPDW�WXWRULDO��NRPSXWHU�PHQJDMDUNDQ�LQIRUPDVL

EDUX�� GHQJDQ�PHQ\DMLNDQ� NRQVHS�NRQVHS�� 3HPD�

KDPDQ�PDKDVLVZD� WHQWDQJ� DSD� \DQJ� GLDMDUNDQ

NHPXGLDQ� GLXNXU�� .DGDQJ�NDGDQJ� GLEHULNDQ

SHPEHODMDUDQ� ODLQ� GDODP� EHQWXN� SHPEHODMDUDQ

SHQJD\DDQ� DWDX� UHPHGLDO�� WHUJDQWXQJ� SDGD

MDZDEDQ� DWDX� UHVSRQ� \DQJ� WHODK� GLEHULNDQ� ROHK

PDKDVLVZD�

'DODP� VWUXNWXU� LQL� NHJLDWDQ� GLPXODL� GDUL

SHQGDKXOXDQ� �LQWURGXFWRU\� VHFWLRQ�� \DQJ� EHULVL

LQIRUPDVL� WHQWDQJ� WXMXDQ� \DQJ� GLKDUDSNDQ� GDUL

PDKDVLVZD�� .HPXGLDQ� SHQ\DMLDQ�PDWHUL� �SUHVHQW

LQIRUPDWLRQ�� GLVHUWDL� GHQJDQ�EHEHUDSD� SHUWDQ\D�

DQ�� 3HUWDQ\DDQ� GDQ� UHVSRQ� �TXHVWLRQ� DQG

UHVSRQVH��\DQJ�GLEHULNDQ�ROHK�PDKDVLVZD��GLQLODL

�MXGJH� UHVSRQVH�� GDQ� VHNDOLJXV� VHEDJDL� XPSDQ

EDOLN� �IHHGEDFN��� \DQJ� GDSDW� GLJXQDNDQ� XQWXN

PHQDPSLONDQ�NLQHUMD�GL�PDVD�PHQGDWDQJ��%LOD�KDVLO
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\DQJ� GLFDSDL� EHOXP�PHQFDSDL� VWDQGDU�� PDND

GLDGDNDQ� UHPHGLDO� �UHPHGLDWLRQ��� MLND�EDLN�PDND

GLODQMXWNDQ� SDGD� PDWHUL� EHULNXWQ\D�� EHJLWX

VHWHUXVQ\D�VDPSDL�PDWHUL�\DQJ�DNDQ�GLVDPSDLNDQ

VHOHVDL��-LND�PDWHUL�WHODK�VHOHVDL��ODQJNDK�EHULNXW�

Q\D� DGDODK� PHQXWXS� �FORVLQJ��� \DQJ� EHULVL

LQIRUPDVL�UDQJNXPDQ�GDUL�NHVHOXUXKDQ�PDWHUL�\DQJ

EDUX� GLVDPSDLNDQ�

*DPHV

)RUPDW�JDPHV��ELDVDQ\D�EHUNDLWDQ�GHQJDQ�WXMXDQ

NKXVXV�\DQJ�PHOLEDWNDQ�SHQLODLDQ�VXDWX�NRPSHWL�

VL�� %LDVDQ\D� GDODP� VXDWX� JDPH� WLGDN� GLVHUWDNDQ

SHWXQMXN�� NDUHQD� WXMXDQ� XWDPDQ\D� DGDODK� VHNH�

GDU� KLEXUDQ� DWDX�PHPSHUWXQMXNDQ� SHQJDODPDQ

\DQJ�ELDVD�GLDODPL�VHQGLUL��.HPDPSXDQ�NRPSXWHU

XQWXN� PHPDQLSXODVL� DQJND�� PHPEHULNDQ

JDPEDUDQ� \DQJ� PHQDULN� SDGD� OD\DU� PRQLWRU�

6HSHUWL� KDOQ\D� VWLPXODVL�� JDPHV� SHPEHODMDUDQ

\DQJ�EDLN��QDPXQ�VXNDU�GLUDQFDQJ�GDQ�SHUDQFDQJ

KDUXV� \DNLQ� EDKZD� GDODP� XSD\D� PHPEHULNDQ

VXDVDQD� SHUPDLQDQ�� LQWHJULWDV� WXMXDQ� SHPEH�

ODMDUDQ� WLGDN�KLODQJ�

6LPXODVL

'DODP� IRUPDW� VLPXODVL�� SHQD\DQJDQ� GL� NRPSXWHU

GDSDW� PHQVLPXODVLNDQ� DWDX� PHPEHUL� PRGHO

NRQVHS�NRQVHS� \DQJ� NRPSOHNV� DWDX� NHMDGLDQ�

NHMDGLDQ� WHUWHQWX�� .RPSXWHU�PHQHULPD�PDVXNDQ

GDUL� PDKDVLVZD� GDQ� PHPEHULNDQ� UHVSRQ� DWDV

GDVDU�PDVXNDQ� \DQJ� GLEHULNDQ�� VHKLQJJD�PDKD�

VLVZD� GDSDW� PHQJDODPL� KDVLO� SHQJDPELODQ

NHSXWXVDQQ\D� WDQSD� DGDQ\D� NRQVHNXHQVL� \DQJ

PHPEDKD\DNDQ� DWDX�PHQJKDELVNDQ� ELD\D� \DQJ

PDKDO�

6HODQMXWQ\D�� IRUPDW� \DQJ� PHQMDGL� SLOLKDQ

GDODP�SHQJHPEDQJDQ��SHPEHODMDUDQ�7LSRJUDIL�LQL

DGDODK� IRUPDW� WXWRULDO�� GHQJDQ� SHUWLPEDQJDQ

XWDPD� DGDODK� NHVHVXDLDQQ\D� GHQJDQ� WXMXDQ

SHPEHODMDUDQ��\DLWX�PHQJDMDUNDQ�LQIRUPDVL�EDUX�

PHPRWLYDVL�PDKDVLVZD� GDQ�PHUXSDNDQ� SHPEH�

ODMDUDQ� SHQGDKXOXDQ�

+DNLNDW�3HPEHODMDUDQ�7LSRJUDIL

'DODP�SHUDQFDQJDQ�VXDWX�SHVDQ�GDODP�NDU\D�VHQL

OXNLV� NDOLJUDIL�� WLGDN� WHUOHSDV� GDUL� SHQJDWXUDQ

EHQWXN� VHUWD� XNXUDQ� EHVDU� NHFLOQ\D� KXUXI�� KDO

LWXODK� \DQJ� GLDWXU� GDODP� WLSRJUDIL�� 0HQXUXW

.XVULDQWR� ������� ���� EDKZD�� WLSRJUDIL� DGDODK

VDODK� VDWX� XQVXU� \DQJ� SHQWLQJ� GDODP�PHQ\XVXQ

VHEXDK� OD\�RXW�� 6HEDJDL� XQVXU� JUDILV� LD�PHPLOLNL

NHNXDWDQ�\DQJ�WLGDN�NDODK�KHEDWQ\D�GHQJDQ�XQVXU

LOXVWUDVL�PDXSXQ� SKRWR�

'LWDPEDKNDQ�ROHK�)ROVRP�������������EDKZD

WLSRJUDIL� DGDODK� VHQL�PHPLOLK� KXUXI� \DQJ� WHSDW

GDODP� VXDWX� UDQFDQJDQ� GDQ�PHQDWDQ\D� GHQJDQ

FDUD� WHUWHQWX� VHKLQJJD� WHUNRPXQLNDVLNDQ� GHQJDQ

HILVLHQ� VHUWD�PHQ\HQDQJNDQ� GLSDQGDQJ�PDWD�

³7KH�DUW�RI�FKRRVLQJ�DSSURSULDWH�W\SH�IRU�D�SURMHFW

DQG� DUUDQJLQJ� LW� LQ� D� ZD\� WKDW� FRPPXQLFDWHV

HIILFLHQWO\�DQG�LV�SOHDVLQJ�WR�WKH�H\H´��

7LSRJUDIL�PHUXSDNDQ�VXDWX�LOPX�GDODP�PHPLOLK

GDQ�PHQDWD� KXUXI� GHQJDQ� SHQJDWXUDQ� SHQ\H�

EDUDQQ\D�SDGD�UXDQJ�UXDQJ�\DQJ�WHUVHGLD��XQWXN

PHQFLSWDNDQ� NHVDQ� WHUWHQWX�� VHKLQJJD� GDSDW

PHQRORQJ� SHPEDFD� XQWXN�PHQGDSDWNDQ� NHQ\D�

PDQDQ�PHPEDFD� VHPDNVLPDO�PXQJNLQ� �KWWS���

LG�ZLNLSHGLD�RUJ��ZLNL�7LSRJUDIL���

6HGDQJNDQ� GHVNULSVL� SHPEHODMDUDQ� 7LSRJUDIL

DGDODK�PHQJNDML� WHQWDQJ� KXUXI� GDQ� DSOLNDVLQ\D

SDGD� GLVDLQ� JUDILV�� .DMLDQ�PHOLSXWL� SHUDQDQ� GDQ

SHUNHPEDQJDQ� KXUXI�� .HWHUDPSLODQ� GDVDU�PHP�

EXDW� GDQ�PHUDQFDQJ� KXUXI�� VHEDJDL� VLPEROLVDVL�

DVRVLDVL� GDQ� LQWHUSUHWDVL� KXUXI� VHUWD� SHQHUDSDQ�

Q\D�SDGD�PHGLD�YLVXDO�GDQ�SHUDQFDQJDQ�NRPXQL�

NDVL� YLVXDO�

3DGD�SHUNHPEDQJDQ�VHODQMXWQ\D��NHWHUDPSLO�

DQ�PHQDWD� KXUXI� LQL� GLDSOLNDVLNDQ� SXOD� GDODP

ELGDQJ� 6HQL� /XNLV�� NKXVXVQ\D� GDODP� OXNLVDQ

NDOLJUDIL�

,VWLODK� NDOLJUDIL� EHUDVDO� GDUL� EDKDVD� ,QJJULV

³&DOOLJUDSK\´� \DQJ�PHUHND� DGRSVL� GDUL� EDKDVD

/DWLQ� ³NDOLRV´� \DQJ� EHUDUWL� LQGDK�� GDQ� ³JUDSK´

EHUDUWL� WXOLVDQ�

-DGL�� GDSDW� GLVLPSXONDQ� EDKZD�SHQJHWDKXDQ

GDVDU� WHQWDQJ� WLSRJUDIL� VDQJDW� SHQWLQJ� DUWLQ\D

GDODP�SHUDQFDQJDQ�VXDWX� NDU\D�NDOLJUDIL��3HQJH�

WDKXDQ� GDQ� NHWHUDPSLODQ� WHQWDQJ� WLSRJUDIL� GDQ

NDOLJUDIL�VDOLQJ�PHOHQJNDSL�GDQ�VDOLQJ�PHQGXNXQJ

VDWX� VDPD� ODLQQ\D� GDODP� XSD\D�PHQJKDVLONDQ

VHEXDK� NDU\D� VHQL�

$NVDUD�/DWLQ

$NVDUD� /DWLQ� ELDVD� SXOD� GLVHEXW� DNVDUD� 5RPDZL

�5RPDQ� $OSKDEHW��� LVWLODK� ODLQ� GDUL� DEMDG� /DWLQ�

7XOLVDQ� LQL� EHUDVDO� GDQ� EHUNHPEDQJ� GL� GDUDWDQ

5RPD� LEXNRWD� ,WDOLD� VHNLWDU� ���� WDKXQ� VHEHOXP

0DVHKL��EHQWXN�WXOLVDQ�LQL�DGDODK�KDVLO�DGRSVL�GDUL
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DEMDG� IRQHVLV�GDUL�<XQDQL�� FDUD�SHQXOLVDQQ\D�GDUL

NDQDQ� NH� NLUL�� 3DGD� DZDOQ\D�� DGD� ��� KXUXI� \DQJ

GLDGRSVL� GDUL� EDKDVD� <XQDQL� WDQSD� GLPRGLILNDVL

\DLWX��$%(+,�.01�2;7<=��NHPXGLDQ�SHQ\HVXDLDQ

EDKDVD��/DWLQ����KXUXI��&�'�*�/�3�5�6���VHODQMXWQ\D

GLWDPEDK� ODJL���KXUXI� �)�4�9���3DGD�DEDG�SHUWH�

QJDKDQ�� DNVDUD� /DWLQ�PHQGDSDW� WDPEDKDQ� ODJL

WLJD�KXUXI�\DLWX�-�8��GDQ�:�UHSUHVHQWDVL�GDUL�KXUXI

,� GDQ�8�� 7XOLVDQ� /DWLQ� LQL� GLJXQDNDQ� ROHK� EDQ\DN

RUDQJ� GL� GXQLD�� VHEDJDLPDQD� GLQ\DWDNDQ� ROHK

1DNDQLVKL� ������� ����� ³/DWLQ� VFULSW��ZKLFK� LV� WKH

PRVW�ZLGHO\�XVHG�LQ�WKH�ZRUOG�WRGD\��ZDV�RULJLQDOO\

WKH�ZULWLQJ�RI�WKH�DQFLHQW�5RPDQ�(PSLUH �́

$NVDUD�$UDE

$EMDG� $NVDUD�$UDE� DWDX�+XUXI� +LMDL\DK��PHQXUXW

6LURMXGGLQ�$5� ����������� � MXPODK�KXUXIQ\D� \DQJ

GLJXQDNDQ� GDODP� EHUEDJDL� EDKDVD� GL� GXQLD

EHUNLVDU� DQWDUD� ��� KLQJJD� ���� 7HUKLWXQJ� GDODP

0HWRGH�3HQHOLWLDQ

6HFDUD�PHWRGRORJLV� SHQHOLWLDQ� LQL� GLODNVDQDNDQ

PHODOXL� SURVHGXU� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ

�5HVHDFK� DQG� 'HYHORSPHQW��� GHQJDQ� XML� FRED

ODSDQJDQ�� 3HQHOLWLDQ� SHQJHPEDQJDQ� GDODP

SHQGLGLNDQ� DGDODK� VXDWX� SURVHV� XQWXN�PHQJHP�

EDQJNDQ� GDQ� PHQYDOLGDVL� SURGXN� SHQGLGLNDQ

WHUPDVXN� RE\HN� PDWHULDO� GDQ� SURVHGXU� VHUWD

SURVHV� VHSHUWL��PHWRGH� SHQJDMDUDQ� GDQ� SHQJH�

ORODDQ� SHPEHODMDUDQ�� 6HVXDL� GHQJDQ� SHQJHUWLDQ

WHUVHEXW��PDND�SHQHOLWLDQ�LQL�EHUXSD\D�PHQJKDVLO�

NDQ�VXDWX�SURGXN�SURJUDP�PXOWLPHGLD�\DQJ�HIHNWLI�

/DQJNDK�ODQJNDK�5LVHW�3HQJHPEDQJDQ

'DODP�SHQHOLWLDQ�LQL�GLJXQDNDQ��VHPELODQ�ODQJNDK�

.HVHPELODQ� ODQJNDK� LQL� GLPRGLILNDVL� GDUL�PHWRGH

SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ� \DQJ� GLIRUPXODVL

ROHK� %RUJ� DQG� *DOO� ������� ���������� VHEDJDL

EHULNXW�

�
3HQHOLWLDQ�GDQ�

3HQJXPSXODQ�

�

3HQJHPEDQJDQ�

�

3HUHQFDQDDQ��

�

8ML�FRED�

�

8MLFRED�

�

5HYLVL�

�

5HYLVL�3URGXNVL�

7DKDS�,,�

�

8MLFRED�

5HYLVL�$NKLU�

��+LQJJD�SURGXNVL�

$OTXUDQ� WHUGLUL� GDUL� ��� KXUXI�PHQXUXW� XFDSDQ�

VHGDQJNDQ� \DQJ� SRSXOHU� GL� ,QGRQHVLD� EHUMXPODK

���KXUXI�

$NVDUD�/RQWDUD

$NVDUD� /RQWDUD� DGDODK� VDODK� VDWX� DNVDUD� \DQJ

GLDMDUNDQ� GDODP� SHPEHODMDUDQ� WLSRJUDIL�

3HQDPDDQ� DNVDUD� /RQWDUD� DWDX� DNVDUD� %XJLV�

0DNDVVDU� GLDPELO� GDUL� QDPD� GXD� VXNX� EDQJVD

\DQJ�PHQGLDPL� 3XODX� 6XODZHVL� EDJLDQ� VHODWDQ�

\DLWX�VXNX�%XJLV�GDQ�VXNX�0DNDVVDU��6HODLQ�NHGXD

VXNX� EDQJVD� WHUVHEXW� GL� 6XODZHVL� 6HODWDQ

WHUGDSDW� SXOD� VXNX� 7RUDMD� GDQ�0DQGDU�

3HUWDPD�� SHQHOLWLDQ� GDQ�SHQJXPSXODQ� LQIRUPDVL�

ODQJNDK� SHUWDPD� GDODP�SHQJHPEDQJDQ� SURJUDP

PXOWLPHGLD� DGDODK� PHQJDGDNDQ� SHQHOLWLDQ

WHUKDGDS�PDWHUL� SHPEHODMDUDQ� \DQJ� GLNHPEDQJ�

NDQ�PLVDOQ\D�GHQJDQ�PHPEDFD�OLWHUDWXU�WHUPDVXN

PHPSHODMDUL� KDVLO� SURGXN� SURJUDP�PXOWLPHGLD�

3DGD� WDKDS� LQL� GLDGDNDQ� REVHUYDVL� GDQ� DQDOLVLV

NHEXWXKDQ�GHQJDQ�PHPSHUWLPEDQJNDQ�NHOD\DNDQ

SURGXNVL�� .HGXD�� SHUDQFDQJDQ� SURWRWLSH� SHPEH�

ODMDUDQ�

/DQJNDK� EHULNXWQ\D� DGDODK� PHQGHVDLQ

SHPEHODMDUDQ� GHQJDQ� PHQJDFX� SDGD� WHRUL

EHODMDU��PLVDOQ\D� GDODP� KDO� SHQ\XVXQDQ�PDWHUL

SHPEHODMDUDQ��GDUL�PDWHUL�\DQJ�VHGHUKDQD�NH�\DQJ

%DJDQ� ��� 7DKDSDQ� 3HQJHPEDQJDQ� 3URJUDP�0XOWLPHGLD
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UXPLW�DWDX�GDUL�EDKDVDQ�\DQJ�PXGDK�NH�\DQJ�VXOLW�

7HUPDVXN�GDODP�KDO�LQL�NHVHVXDLDQ�DQWDUD�FRQWRK�

FRQWRK� \DQJ�PHQ\HUWDL� VXDWX� SRNRN� EDKDVDQ�

.HPXGLDQ� GLOHQJNDSL� GHQJDQ� FDUD� SHQLODLDQ� KDVLO

EHODMDU�� .HWLJD�� SHQJHPEDQJDQ� SURGXNVL� DZDO�

SDGD� WDKDSDQ� LQL� GLODNXNDQ� SURGXNVL� SURJUDP�

GHQJDQ� ODQJNDK�ODQJNDK� VHEDJDL� EHULNXW�

SHQ\XVXQDQ�QDVNDK��PHPEXDWDQ�GHVDLQ�WDPSLODQ

DWDX� EDFNJURXQG� OD\DU�� SHPEXDWDQ� DQLPDVL�

SHQJHWLNDQ�� GDQ� SHQ\HGLDDQ� VWRFN� JDPEDU�� IRWR�

YLGHR� GDQ� QDUDVL�� 6HODQMXWQ\D� GLDGDNDQ� SHPSUR�

JUDPDQ� GDQ� SURVHV� HGLWLQJ�� 'LFHUPDWL� SXOD

DXGLRQ\D� VHUWD� NHODQFDUDQ� IXQJVL� WRPERO�WRPERO

\DQJ�GLJXQDNDQ��GDQ�WDN�NDODK�SHQWLQJQ\D�DGDODK

PHPSHUKDWLNDQ� NHEHQDUDQ� LVL� SHPEHODMDUDQ�

.HHPSDW�� XML� FRED� WHUEDWDV� �3UHOLPLQDU\� ILHOG

WHVWLQJ��� XML� FRED� WHUEDWDV� GLODNXNDQ� WHUKDGDS

SHQJHPEDQJ� GDQ� SURJUDPPHU�� .HOLPD�� UHYLVL

SURGXNVL� DZDO�� EHUGDVDUNDQ�PDVXNDQ� KDVLO� XML

FRED� WDKDS� SHUWDPD� WHODK� GLDGDNDQ� UHYLVL�

.HHQDP��XML�FRED�NHORPSRN�NHFLO��.HJLDWDQ�XML�FRED

LQL� PHOLEDWNDQ� VXE\HN� ��� RUDQJ� PDKDVLVZD

3URJUDP� 6WXGL� 3HQGLGLNDQ� 6HQL� 5XSD� )6'� 810

0DNDVVDU��WDKXQ�DMDUDQ������������.HWXMXK��UHYLVL

SURGXNVL� WDKDS� ,,�� VHWHODK� GDWD�PHODOXL� DQJNHW

WHODK� GLNXPSXONDQ�� NHPXGLDQ� GLDQDOLVLV� XQWXN

PHQHQWXNDQ�SDGD�EDJLDQ�PDQD�\DQJ�PHPHUOXNDQ

SHUEDLNDQ�GDQ�UHYLVL�SURJUDP��.HGHODSDQ��XML�FRED

ODSDQJDQ�� NHJLDWDQ� XML� FRED� ODSDQJDQ� LQL

PHOLEDWNDQ�VXEMHN����RUDQJ�PDKDVLVZD�)6'�810

0DNDVVDU� 7DKXQ�$MDUDQ������������ �.HVHPELODQ�

UHYLVL� DNKLU�� GLDGDNDQ� UHYLVL� DNKLU� DWDX� UHYLVL

NHWLJD�� GLODNXNDQ� EHUGDVDUNDQ� KDVLO� DQJNHW�

ZDZDQFDUD�� VDUDQ�� GDQ� NRPHQWDU� \DQJ� GLEHULNDQ

ROHK� UHVSRQGHQ��+LQJJD� SURGXNVL� GLDQJJDS� OD\DN

XQWXN� GLJXQDNDQ�

6DVDUDQ�NOLHQ�GDQ�6DPSHO�3HQHOLWLDQ

6HGDQJNDQ�\DQJ�PHQMDGL�VDVDUDQ�NOLHQ�SHQHOLWLDQ

LQL� DGDODK�PDKDVLVZD� 3URJUDP�6WXGL� 3HQGLGLNDQ

6HQL� 5XSD� -XUXVDQ�6HQL� 5XSD� )DNXOWDV� 6HQL� GDQ

'HVDLQ� 8QLYHUVLWDV� 1HJHUL� 0DNDVVDU�� 6DPSHO

PHOLEDWNDQ� ���PDKDVLVZD�

7HPSDW�GDQ�:DNWX

3HQHOLWLDQ� LQL� GLODNXNDQ� GL� NDPSXV� )DNXOWDV� 6HQL

GDQ� 'HVDLQ� 8QLYHUVLWDV� 1HJHUL� 0DNDVVDU�� -DODQ

*DHQJ�7DWD�5D\D�0DNDVVDU��6HGDQJNDQ�ZDNWXQ\D

PXODL�$SULO������VDPSDL�GHQJDQ�-XOL������

7HNQLN�3HQJXPSXODQ�'DWD

'DWD� GLNXPSXONDQ�PHODOXL� VHMXPODK�DQJNHW� \DQJ

WHODK�GLVHEDUNDQ�NHSDGD�PDKDVLVZD�\DLWX�NHSDGD

PDKDVLVD�-XUXVDQ�3HQGLGLNDQ�6HQL�5XSD�)6'�810

0DNDVVDU�� 'L� VDPSLQJ� SHQ\HEDUDQ� DQJNHW

�NRHVLRQHU��� GLODNXNDQ� SXOD� ZDZDQFDUD� GHQJDQ

DKOL�PHGLD� GDQ� DKOL�&RQWHQW� �LVL�� \DQJ� GLDQJJDS

GDSDW� PHPEHULNDQ� NRQWULEXVL� WHUKDGDS� SH�

UPDVDODKDQ�\DQJ�GLWHOLWL�� WHUXWDPD�NHSDGD�GRVHQ

SHQJDPSX�PDWD� NXOLDK� WLSRJUDIL�

7HNQLN�$QDOLVLV�'DWD

$QDOLVLV�GDWD�GDODP�SHQHOLWLDQ�SHQJHPEDQJDQ� LQL

DGDODK� EHUVLIDW� GHVNULSWLI�� 'DWD� \DQJ� GLSHUROHK

GLGHVNULSVLNDQ� GHQJDQ� PHQJJXQDNDQ� UXPXV

SURVHQWDVH�

3URVHQWDVH� -DZDEDQ�� � ����[
1

)

.HWHUDQJDQ�

)� �IUHNXHQVL�VXE\HN�\DQJ�PHPLOLK�DOWHUQDWLI

1 � -XPODK�NHVHOXUXKDQ�VXE\HN�

+DVLO�3HQHOLWLDQ�GDQ�3HPEDKDVDQ

+DVLO� SHQHOLWLDQ� LQL�PHOLSXWL�� ��� SHQJHPEDQJDQ

SURJUDP�PXOWLPHGLD�SHPEHODMDUDQ�7LSRJUDIL��GDQ

��� NHHIHNWLIDQ�SURJUDP�

3UD�3URGXNVL��3HQHQWXDQ�.HEXWXKDQ�%HODMDU

0DKDVLVZD

.HEXWXKDQ� EHODMDU� \DQJ� SRNRN� EDJL�PDKDVLVZD

3URJUDP�6WXGL�3HQGLGLNDQ�6HQL�5XSD�GL�3HUJXUXDQ

7LQJJL� DGDODK� NHEXWXKDQ� XQWXN� PHPSHUROHK

SHQJHWDKXDQ�� VLNDS� VHUWD� NHWHUDPSLODQ� GDODP

ELGDQJ� NHVHQLUXSDDQ�� 6DODK� VDWX� DVSHN� GDUL

ELGDQJ� NHVHQLUXSDDQ� \DQJ� GLSDQGDQJ� VHEDJDL

NHEXWXKDQ� EHODMDU�PDKDVLVZD� DGDODK� NHEXWXKDQ

XQWXN�PHPSHUROHK� SHQJHWDKXDQ� VHUWD� NHWHUDP�

SLODQ�GDODP�SHQDWDDQ�GDQ� SHUDQFDQJDQ� EHUEDJDL

KXUXI�

7DKDSDQ�SURGXNVL�/DQJNDK�/DQJNDK�3URGXNVL

VHEDJDL�EHULNXW�

3HUWDPD�� SHQ\XVXQDQ� QDVNDK�� 1DVNDK� SURJUDP

SHPEHODMDUDQ� WLSRJUDIL� GLVXVXQ� EHUGDVDUNDQ

PDWHUL�SHPEHODMDUDQ�\DQJ�GLDPELO�GDUL�NXULNXOXP�

.HGXD�� GHVDLQ� WDPSLODQ�� 6HWHODK� QDVNDK� �VWRU\�

ERDUG�� VHOHVDL� GLWXOLV�� ODQJVXQJ� SDGD� NHJLDWDQ

SURGXNVL��\DLWX�GHQJDQ�PHPEXDW�GHVDLQ�WDPSLODQ
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XWDPDQ\D� GHVDLQ� XQWXN� ODWDU� EHODNDQJ� �EDFN�

JURXQG�� OD\DU�� 0HQJLQJDW� WDPSLODQ� SDGD� OD\DU

KDPSLU� PHQGRPLQDVL� SHQDPSLODQ� NHVHOXUXKDQ

SURJUDP��PDND�KDO�LQL�VDQJDW�SHQWLQJ�GDQ�PHQMDGL

SULRULWDV� XWDPD�� .HWLJD�� SHPEXDWDQ� DQLPDVL�

'HQJDQ� DQLPDVL� GLKDUDSNDQ� GDSDW�PHQLPEXONDQ

GD\D�WDULN�GDODP�PHPSHODMDUL�PDWHUL�SURJUDP�\DQJ

GLWD\DQJNDQ�� .HHPSDW�� SHQJHWLNDQ� WHNV�

3HQJHWLNDQ� WHNV� DWDX� QDVNDK� PHQJJXQDNDQ

SURJUDP�0LFURVRIW�:RUG��DJDU�PHPXGDKNDQ�EDJL

SURJUDPPHU� PHQJJDEXQJNDQ� GDODP� SURJUDP

HGLWLQJ�PXOWLPHGLD� �0DFURPHGLD� $XWKRUZDUH��

1DVNDK� GDQ� VWRU\ERDUG� PHQMDGL� SDQGXDQ� EDJL

SURJUDPPHU�� .HOLPD�� SHQ\HGLDDQ� VWRFN� IRWR�

JDPEDU��YLGHR�GDQ�QDUDVL��)RWR�GDQ�JDPEDU�\DQJ

GLDPELO� GDUL� EXNX�EXNX� UHIHUHQVL� SHPEHODMDUDQ

7LSRJUDIL�GLMDGLNDQ�IRUPDW�GLJLWDO��VHWHODK�WHUOHELK

PHODOXL� SURVHV� SHQJHGLWDQ�

+DVLO�8ML�&RED�3HURUDQJDQ

8ML� FRED� SHURUDQJDQ�� GLEHULNDQ� NHSDGD�PDVLQJ�

PDVLQJ� GRVHQ� GDQ�PDKDVLVZD�� DGDODK� VHEDJDL

EHULNXW�

7DQJJDSDQ�'RVHQ

0DWHUL�� ��� 5XPXVDQ� NRPSHWHQVL� SHPEHODMDUDQ

WLSRJUDIL� \DQJ� GLVHEXWNDQ� GL� DZDO�PDVLK� VDQJDW

VHPSLW�� 6DUDQ� VD\D� UXPXVDQ� WHUVHEXW� SHUOX

GLNHPEDQJNDQ��PLVDOQ\D�NRPSHWHQVL�PHQ\DQJNXW

PDQIDDW� SHQJHWDKXDQ� WLSRJUDIL�� EHUEDJDL� DSOLNDVL

SHQJHWDKXDQ��UXDQJ�OLQJNXS�DWDX�ELGDQJ�JDUDSDQ

NHWLSRJUDILDQ�����6HFDUD�RWRPDWLV�SHQJHPEDQJDQ

NRPSHWHQVL� DNDQ� GLLNXWL� SHQJHPEDQJDQ�PDWHUL�

���0DWHUL� \DQJ� GLVDMLNDQ�PDVLK� SHUOX� GLOHQJNDSL

XQWXN�PHQFDSDL� NRPSHWHQVL� \DQJ� WHODK� GLWHWDS�

NDQ�� WHUXWDPD� \DQJ�PHQ\DQJNXW� SHUNHPEDQJDQ

SHUDQJNDW�PHGLD�� SHQJHUWLDQ� GDQ� SHULVWLODKDQ

GDODP� WLSRJUDIL� GDQ� NDOLJUDIL�� GDQ� ��� *DPEDU

LOXVWUDVL� DWDX� DQLPDVL� \DQJ� GLWDPSLONDQ� EHOXP

VHSHQXKQ\D�PHPSHUWHJDV� SHPDKDPDQ� WHQWDQJ

PDWHUL� \DQJ� GLMHODVNDQ�

7DQJJDSDQ�0DKDVLVZD

0HQ\DQJNXW� SHWXQMXN� SHQJJXQDDQ� SURJUDP�

NHWHUEDFDDQ� WHNV�WXOLVDQ�� WDPSLODQ� JDPEDU�

DQLPDVL�� NRPSRVLVL� ZDUQD�� NHMHODVDQ� VXDUD� GDQ

PXVLN��3HQJDPDW�PHPEHUL�VNRU�%��EDLN��

.HMHODVDQ� WXMXDQ� SHPEHODMDUDQ�� SHWXQMXN

EHODMDU��NHPXGDKDQ�PHPDKDPL�NDOLPDW�SDGD�WHNV�

NHFXNXSDQ� ODWLKDQ�� GDQ� XPSDQ� EDOLN�� 3HQJDPDW

PHPEHUL�QLODL�VNRU�&��FXNXS���6HGDQJNDQ�.HWHSDW�

DQ�XUXWDQ�SHQ\DMLDQ�GDQ�EDQWXDQ�EHODMDU�GHQJDQ

SURJUDP��3HQJDPDW�PHPEHUL�VNRU�%��EDLN��

0HQXUXW� UHVSRQGHQ� EDJLDQ� \DQJ� PHQDULN

DGDODK��PDWHUL�SURJUDPQ\D�� 3URJUDP�PXOWLPHGLD

GDSDW� PHPEDQWX� SURVHV� EHODMDU� PHQJDMDU�

PLVDOQ\D�GDODP�KDO�NHPXGDKDQ�GDODP�PHQHULPD

PDWHUL��0HODOXL�SURJUDP�PXOWLPHGLD�OHELK�PHQDULN

VHKLQJJD� PDKDVLVZD� WLGDN� PHUDVD� ERVDQ� GDQ

OHELK�PHQJHUWL� WHQWDQJ�PDWHUL� \DQJ� GLVDMLNDQ�

3HQJDPDW� EHUNHVLPSXODQ� EDKZD� SURJUDP

PXOWLPHGLD�SHPEHODMDUDQ�WLSRJUDIL�LQL�VHFDUD�XPXP

PHQDULN� GDQ�PHQXPEXKNDQ�PRWLYDVL� EHODMDU�

+DVLO�8ML�&RED�.HORPSRN�.HFLO

%HULNXW� LQL� GLVDMLNDQ� GDWD� DQDOLVLV� GHVNULSWLI

SURVHQWDVH�KDVLO�XML� FRED�.HORPSRN�.HFLO�

0DVXNDQ� EHUXSD� VDUDQ�� NULWLN�� GDQ�NRPHQWDU

GDUL� PDKDVLVZD� XML� FRED� NHORPSRN� NHFLO� LQL

GLMDGLNDQ�GDVDU�XQWXN�PHUHYLVL� SURJUDP�

+DVLO�8ML�&RED�/DSDQJDQ

3URGXN�SURJUDP�PXOWLPHGLD�\DQJ�WHODK�EHEHUDSD

NDOL�PHQJDODPL� SHUEDLNDQ� VHODQMXWQ\D� GLXMLFRED�

NDQ� NHSDGD�PDKDVLVZD� GDODP� MXPODK�\DQJ� OHELK

EHVDU�� 0DNVXG� GDUL� XML� FRED� LQL� DGDODK� XQWXN

PHQJHWDKXL� WLQJNDW� NHHIHNWLIDQ� GDQ� NXDOLWDV

SURGXN�WHUVHEXW���'DWD�\DQJ�GLSHUROHK��GDODP�XML

FRED�ODSDQJDQ�LQL�WHUGLUL�DWDV��D��KDVLO�WDQJJDSDQ

GRVHQ�PDWD�NXOLDK��E�� KDVLO� SHQLODLDQ�PDKDVLVZD

WHUKDGDS� SURJUDP�PXOWLPHGLD�� GDQ� F�� KDVLO� WHV

DZDO�GDQ� WHV�DNKLU�SHPEHODMDUDQ� WLSRJUDIL��XQWXN

PHOLKDW� VHMDXK�PDQD� NHHIHNWLIDQ� SURJUDP� \DQJ

WHODK� � GLNHPEDQJNDQ�

7DQJJDSDQ�'RVHQ�0DWD�.XOLDK

'DWD� GDUL� GRVHQ�PDWD� NXOLDK� 'LVDLQ� .RPXQLNDVL

9LVXDO� GLKLPSXQ� GHQJDQ�PHQJJXQDNDQ� ZDZDQ�

FDUD� GDQ� GLVNXVL�� 'DWD� \DQJ� GLSHUROHK� DGDODK

VHEDJDL� EHULNXW�� ��� 3HUOX� SHUEDLNDQ� SDGD� VXDUD

YLGHRQ\D�� GHPLNLDQ� SXOD� SHQJDWXUDQ�PDVDODK

DNXVWLN� SDGD� UXDQJDQ�PXOWLPHGLD� \DQJ� GLJXQD�

NDQ�����3URJUDP�PXOWLPHGLD�LQL�VDQJDW�HIHNWLI�MLND

IDVLOLWDV� UXDQJ�PXOWLPHGLD�PHPDGDL�� GDQ� OHELK

HIHNWLI� ODJL� MLND� GLEDJLNDQ� 9&'� SURJUDP� NHSDGD

PDVLQJ�PDVLQJ�SHVHUWD�PDWD�NXOLDK�DJDU�PHUHND

SHODMDUL� VHQGLUL�VHQGLUL� DWDX� GLSHODMDUL� VHFDUD

PDQGLUL�� ��� .HOHPDKDQQ\D�� WLGDN� VHPXD�PDKD�
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VLVZD�PHPLOLNL� IDVLOLWDV�9&'�'9'� SOD\HU� XQWXN

PHPXWDUQ\D�

+DVLO�3HQLODLDQ�0DKDVLVZD

$GD�GXD�DVSHN�\DQJ�PHQMDGL�SHQLODLDQ�GDUL�PDKD�

VLVZD�GDODP�8ML�FRED�/DSDQJDQ�\DLWX�����.XDOLWDV

7DPSLODQ� 3URJUDP�0XOWLPHGLD� GDQ� ��� 3HQ\DMLDQ

0DWHUL�� \DQJ� GLOHQJNDSL� GHQJDQ� NHVLPSXODQ�

8ML� FRED� SURJUDP�PXOWLPHGLD� SHPEHODMDUDQ

7LSRJUDIL� LQL� GLODNXNDQ� GHQJDQ� WXMXDQ� XQWXN

PHQHQWXNDQ�NHOD\DNDQ�WDPSLODQ��VWUDWHJL�LQWHUDNVL

SHQJJXQD�� VWUDWHJL� LQWHUDNVL� SURJUDP�� GDQ� NH�

EHQDUDQ� LVL��0RGHO�SHQLODLDQ�WHUVHEXW��EHUVXPEHU

GDUL��EXNX���+DQQDILQ�DQG�3HFN�����������������

6HODQMXWQ\D�� KDVLO� SHQLODLDQ�PDKDVLVZD� WHUKDGDS

NXDOLWDV�WDPSLODQ�PXOWLPHGLD�GDQ�SHQ\DMLDQ�PDWHUL

GDODP� EHQWXN� SHUVHQWDVH�

7HUOLKDW� KDVLO� UHVSRQ�PDKDVLVZD� WHUKDGDS

NXDOLWDV�WDPSLODQ�SURJUDP�PXOWLPHGLD�EHUDGD�SDGD

WLQJNDWDQ�%��%DLN���<DLWX�VNRU�UDWD�UDWD���������

7DEHO�����+DVLO�8ML�&RED�3URJUDP�0XOWLPHGLD�XQWXN�.HORPSRN�.HFLO
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.RPSRQHQ�(YDOXDVL� 1RPRU�EXWLU�
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.HMHODVDQ�WXMXDQ�SPEHODMDUDQ�
.HVHVXDLDQ�WLQJNDW�SHPDKDPDQ�
PDKDVLVZD�
.HEHUXUXWDQ�VDMLDQ�PDWHUL�
.HWHUVHGLDDQ�FRQWRK�VRDO�VHWLDS�SRNRN�
EDKDVDQ�
.HPXGDKDQ�PHODNXNDQ�LQWHUDNVL�
GHQJDQ�SURJUDP�
.HVHVXDLDQ�SHUWDQ\DDQ�GJ�PDWHUL�
.HVHVXDLDQ�XPSDQ�EDOLN�
,QGLNDWRU�NHEHUKDVLODQ�SHPDNDL�WHUOLKDW�
GDUL�WHV�DNKLU��HYDOXDVL��

.HVHVXDLDQ�0RGHO�KXUXI��IRQWV��
GHQJDQ�UHVROXVL�PRQLWRU�
.HWHSDWDQ�SHQJJXQDDQ�EDKDVD�GDQ�
WDPSLODQ�OD\DU��
.HPXGDKDQ�SHQJRSHUDVLDQ�
.HPXGDKDQ�SHODNVDQDDQ�GL�NHODV�
6LVWHP�PDQDMHPHQ�GL�NHODV�
'XNXQJDQ�PXVLN�SHQJLULQJ�
.HWDMDPDQ�WD\DQJDQ�YLGHR�
.HVHVXDLDQ�GHVDLQ�JUDILV�
.HKDUPRQLVDQ�HOHPHQ�YLVXDO�
.HMHODVDQ�PHPDKDPL�QDUDVL�
3HQDPSLODQ�$QLPDVL�
3HQXWXS�3URJUDP�
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���� .HMHODVDQ�SHWXQMXN��
SHQJJXQDDQ�SURJUDP��

������� ������� ������ ������� ��� �������

���� .HWHUEDFDDQ�
WHNV�WXOLVDQ��

������� ������� ���� ������ ���� �����

���� .XDOLWDV�WDPSLODQ�
JDPEDU��

������� ������� ������� ������ ���� �������

���� 6DMLDQ�DQLPDVL�� ������� ������� ������� ������ ������ �����

���� .RPSRVLVL�ZDUQD�� ������� ������� ������� ������ ���� �������

���� .HMHODVDQ�
VXDUD�QDUDVL��

������� ������� ������� ������� ������ �������

���� 'D\D�GXNXQJ�PXVLN��� ������� ������� ������� ������ ���� �������

�

7DEHO�����.XDOLWDV�7DPSLODQ�0XOWLPHGLD
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-XUQDO�3HQGLGLNDQ�GDQ�.HEXGD\DDQ��9RO�� ����1RPRU� ���1RSHPEHU� ����

6HGDQJNDQ� UHVSRQ� PHQJHQDL� SHQ\DMLDQ

PDWHUL�� VNRU� SHUVHQWDVH� \DQJ�PHQRQMRO� SDGD

WLQJNDWDQ�%��%DLN���\DLWX��VNRU���������'L�DQWDUD

���VXE\HN�SHQHOLWLDQ��WHUGDSDW����RUDQJ��������

\DQJ�PHQ\LPSXONDQ� EDKZD� SURJUDP�PXOWLPHGLD

SHPEHODMDUDQ� WLSRJUDIL� LQL� FXNXS� EDJXV��PHQDULN

GDQ� PHQXPEXKNDQ� PRWLYDVL� EHODMDU� �OD\DN

GLJXQDNDQ��

.HHIHNWLIDQ�3URJUDP�0XOWLPHGLD

3HPEHODMDUDQ�7LSRJUDIL

8QWXN�PHQJHWDKXL� NHHIHNWLIDQ� SURJUDP��PDND

GLODNXNDQ� WHV� DZDO� GDQ� WHV� DNKLU� GDQ� EHUWXMXDQ

XQWXN� PHQJHWDKXL� VHMDXK� PDQD� SURGXN� \DQJ

GLXMLFREDNDQ�GDSDW�PHQLQJNDWNDQ�SHUROHKDQ�KDVLO

EHODMDU� DWDX� SHQFDSDLDQ� NRPSHWHQVL�� 7HV� DNKLU

GLEHULNDQ� NHSDGD�PDKDVLVZD� VHWHODK�PHQJLNXWL

NHJLDWDQ� SHPEHODMDUDQ� DGDODK� WHV� \DQJ� EHUVLIDW

IRUPDWLI� \DQJ� EHUIXQJVL� XQWXN�PHPSHUROHK� GDWD

GDODP�UDQJND�SHQJHPEDQJDQ�SURJUDP�PXOWLPHGLD

SHPEHODMDUDQ� WLSRJUDIL�

6HEHOXP�PHPEDKDV� PHQJHQDL� KDVLO� WHV�

PDND�WHUOHELK�GDKXOX�SHUOX�GLEDKDV�PHQJHQDL�DODW

WHV�\DQJ�GLJXQDNDQ��9DOLGLWDV�LVL�\DQJ�GLPLOLNL�WHV

LQL�GLSDQGDQJ�FXNXS�XQWXN�GLMDGLNDQ�SHUWLPEDQJDQ

GDODP� PHQJJXQDNDQQ\D� VHEDJDL� DODW� XQWXN

PHPSHUROHK� XPSDQ� EDOLN� HIHNWLILWDV� NHJLDWDQ

SHPEHODMDUDQ�� 6NRU� WHV� DZDO� GDQ� WHV� DNKLU

SHPEHODMDUDQ� GLDQDOLVLV� GHQJDQ� XML� W� GXD� VDPSHO

EHUKXEXQJDQ�� +DVLOQ\D� DGDODK� VHEDJDL� EHULNXW�

����VNRU�UDWD�UDWD�WHV�DZDO��������VHGDQJNDQ�VNRU

UDWD�UDWD� WHV� DNKLU� �������+DUJD� W�KLWXQJ� DGDODK

������ +DUJD� W� WHUVHEXW� PHQXQMXNNDQ� EDKZD

WHUGDSDW�SHUEHGDDQ�\DQJ�VDQJDW�VLJQLILNDQ�DQWDUD

VNRU� WHV� DZDO� GDQ� WHV� DNKLU�PDKDVLVZD�� VHWHODK

GLNRQVXOWDVLNDQ�GHQJDQ�QLODL��W�WDEHO���\DLWX�������

���� GHQJDQ� GHPLNLDQ� GDSDW� GLVLPSXONDQ� EDKZD

SHPEHODMDUDQ� GHQJDQ�PHQJJXQDNDQ� SURJUDP

PXOWLPHGLD� \DQJ� GLNHPEDQJNDQ� LQL� HIHNWLI� GDODP

UDQJND� SHQLQJNDWDQ� SHQFDSDLDQ� NRPSHWHQVL

PDKDVLVZD�

6LPSXODQ�GDQ�6DUDQ

6LPSXODQ

%HUGDVDUNDQ�KDVLO� SHQHOLWLDQ�SURJUDP�PXOWLPHGLD

SHPEHODMDUDQ� WLSRJUDIL� PHQXQMXNNDQ� EDKZD�

SHUWDPD�� GDWD� SHQHOLWLDQ�PHQXQMXNNDQ� EDKZD

VHEDJLDQ�EHVDU�NRPSRQHQ�SURJUDP�PXOWLPHGLD�LQL

GLQLODL�OD\DN�XQWXN�GLJXQDNDQ��EDLN�VHEDJDL�VXPEHU

PDXSXQ�PHGLD�SHPEHODMDUDQ��.HGXD��NHHIHNWLIDQ

SURJUDP� GLWXQMXNNDQ� ROHK� VNRU� \DQJ� GLSHUROHK

PHQXQMXNNDQ� DGDQ\D� SHQLQJNDWDQ� \DQJ� EHUDUWL

SDGD�VNRU�WHV�DNKLU�PDKDVLVZD��VHWHODK�GLEDQGLQJ�

NDQ�GHQJDQ�VNRU�WHV�DZDO��%HUGDVDUNDQ�VLPSXODQ

GL� DWDV�� PDND� KDVLO� SHQHOLWLDQ� SHQJHPEDQJDQ

SURJUDP�PXOWLPHGLD�LQWHUDNWLI�XQWXN�SHPEHODMDUDQ

WLSRJUDIL�LQL�GLQLODL�HIHNWLI�GDQ�OD\DN�GLJXQDNDQ��EDLN

XQWXN� EHODMDU�PDQGLUL��PDXSXQ� SHPEHODMDUDQ� GL

NHODV�

6DUDQ

3HUWDPD��EDJL�GRVHQ�PDWD�NXOLDK�'LVDLQ�.RPXQLNDVL

9LVXDO�� KHQGDNQ\D�PHQFHUPDWL� SURJUDP� SHPEH�

ODMDUDQ� WLSRJUDIL� LQL� XQWXN� GLMDGLNDQ� EDKDQ

���� .HMHODVDQ�WXMXDQ�
SHODMDUDQ��
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���� .HMHODVDQ�SHWXQMXN�
EHODMDU��
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���� .HPXGDKDQ�
PHPDKDPL�NDOLPDW�
SDGD�WHNV�WXOLVDQ��

�
�������

�
�������

�

�
�������

�
�������

�
����

�
�������

���� .HPXGDKDQ�
PHPDKDPL�PDWHUL�
�LVL��SHODMDUDQ��
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���� .HWHSDWDQ�XUXWDQ�
SHQ\DMLDQ�
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���� .HMHODVDQ�XPSDQ�
EDOLN�UHVSRQ��
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���� %DQWXDQ�EHODMDU�
GHQJDQ�SURJUDP�
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7DEHO���� �3HQ\DMLDQ�0DWHUL

.HWHUDQJDQ�� �6%� �6DQJDW�%DJXV�-HODV� �%� �%DJXV��&� �&XNXS�.� � �.XUDQJ�� �6.� � � �6DQJDW�.XUDQJ
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SHUWLPEDQJDQ� SDGD� VHJPHQ�PDQD� \DQJ� GDSDW

GLMDGLNDQ� VHEDJDL� PHGLD� SHPEHODMDUDQ�.HGXD�

SHUOX� SHQLQJNDWDQ� NHPDPSXDQ� GRVHQ� GDODP

PHQJHQDO� GDQ�PHQJJXQDNDQ�PHGLD� SHPEHODMDU�

DQ�� NKXVXVQ\D�PHGLD� \DQJ� EHUEDVLV� NRPSXWHU�

.HWLJD�� SHUOX� DGDQ\D� SHQHOLWLDQ� ODQMXWDQ� XQWXN

PHQJHWDKXL� NHNXDWDQ� GDQ� NHOHPDKDQ� \DQJ� DGD

SDGD� SURJUDP� LQL� GHQJDQ� MXPODK� VXE\HN� \DQJ

OHELK� EHVDU� GDQ� ZDNWX� \DQJ� GLJXQDNDQ� VHVXDL

GHQJDQ�SURJUDP�SHPEHODMDUDQ��.HHPSDW��EHQWXN

HYDOXDVL�XQWXN�VRDO�ODWLKDQ�SHUOX�GLYDULDVLNDQ��WLGDN

KDQ\D� GDODP� EHQWXN�PXOWLSOH�FKRLFH� WHWDSL� MXJD

EHQWXN�EHQWXN�VRDO�\DQJ�ODLQ��.HOLPD��EDJL�PDKD�

VLVZD�� KHQGDNQ\D�PHPSHODMDUL� SURJUDP� SHP�

EHODMDUDQ� LQL� VHFDUD�PDQGLUL� VHEHOXP�PHQJLNXWL

SHPEDKDVDQ� GL� UXDQJ� NHODV�

3XVWDND�$FXDQ

$OHVVL��6�0��DQG�7UROOLS��6WDQOH\�5��������&RPSXWHU�%DVHG�,QVWUXFWLRQ�0HWKRG�DQG�'HYHORSPHQW�

(QJOHZRRG�&OLIIV���1-��3UHQWLFH�+DOO��,QF�

%RUJ��:DOWHU�5��DQG�*DOO��0HUHGLWK�'��������(GXFDWLRQDO�5HVHDUFK��$Q�,QWURGXFWLRQ��1HZ�<RUN��'DYLG

0F.D\�&RPSDQ\��,QF�

)ROVRP��5RVH��������7KH�&DOOLJUDSKHUV¶�'LFWLRQDU\��/RQGRQ��7KDPHV�DQG�+XGVRQ�/WG�

+DQQDILQ��0LFKDHO�-��DQG�3HFN��.\OH�/��������7KH�'HVLJQ��'HYHORSPHQW��DQG�(YDOXDWLRQ�RI�,QVWUXFWLRQDO

6RIWZDUH��1HZ�<RUN��0DFPLOODQ�3XEOLVKLQJ�&RPSDQ\

KWWS��ZZZ�SXVWHNNRP�JR�LG�PXOWLPHGLD�SHPEHODMDUDQ�	� KDO LG�

.XVULDQWR��$GL��������7LSRJUDIL�.RPSXWHU�XQWXN�'HVDLQHU�*UDILV��<RJ\DNDUWD��$QGL

1DNDQLVKL��$NLUD��������:ULWLQJ�6\VWHPV�RI�WKH�:RUOG��$OSKDEHWV��6\OODEDULHV��3LFWRJUDPV��7RN\R��&KDUOHV

(��7XWWOH�&RPSDQ\

3DQQHQ��3DXOLQD��0XVWDID��'LQD�GDQ�6HNDUZLQDK\X���������.RQVWUXNWLYLVPH�GDODP�3HPEHODMDUDQ�

-DNDUWD�� 8QLYHUVLWDV� 7HUEXND

3KLOOLSV��5RE��������7KH�'HYHORSHU¶V�+DQGERRN�WR�,QWHUDFWLYH�0XOWLPHGLD�

$�3UDFWLFDO�*XLGH�IRU�(GXFDWLRQDO�$SSOLFDWLRQV��/RQGRQ��.RJDQ�3DJH�

5HLJHOXWK��&KDUOHV�0���(G���������,QVWUXFWLRQDO�'HVLJQ�7KHRULHV�DQG�0RGHOV��$Q�2YHUYLHZ�RI�WKHLU�&XUUHQW

6WDWXV�� 1HZ� -HUVH\�� /DZUHQFH�(UOEDXP�$VVRFLDWHV�� ,QF��� 3XEOLVKHU

KWWS���ZZZ�SXVWHNNRP�JR�LG�PXOWLPHGLD�KWP

6DGLPDQ��$ULHI�6��������0HGLD�3HQGLGLNDQ��-DNDUWD��&9��5DMDZDOL�3XVWHNNRP�'HSGLNEXG

6FKZLHU��5LFKDUG�$��DQG�0LVDQFKXN��(DUO�5��������,QWHUDFWLYH�0XOWLPHGLD�,QVWUXFWLRQ��1HZ�-HUVH\�

(GXFDWLRQDO� 7HFKQRORJ\� 3XEOLFDWLRQV�� ,QF�

6LURMXGGLQ��$5��6HQL�.DOLJUDIL�,VODP��������%DQGXQJ��5RVGDNDU\D��(GLVL�.HGXD

KWWS���LG�ZLNLSHGLD�RUJ�ZLNL�7LSRJUDIL�����-XOL�����


