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3DGD� SHQHOLWLDQ >�@ PHPDSDUNDQ� KDVLO� SDGD� SHUDQFDQJDQ� WHUVHEXW�

PHQJJXQDNDQ�PHWRGH�IX]]\�ORJLF XQWXN�PHQJDWXU�NHOHPEDEDQ��'DODP�SHUDQFDQJDQ�

WHUVHEXW�PHQJJXQDNDQ� NRPSRQHQ� SHUDQJNDW� NHUDV� GDQ� SHUDQJNDW� OXQDN�PHOLSXWL�

PLNURNRQWUROHU�:HPRV�'��5���VHQVRU�'6��%����VHQVRU�VRLO�PRLVWXUH��,&�/���1��

/&'��EO\QN��GDQ�SRPSD�DLU��6LVWHP�LQL�EHNHUMD�GHQJDQ�FDUD�PHQJRQWURO�NHOHPEDEDQ�

VHVXDL� GHQJDQ� QLODL� \DQJ� WHODK� GLWHQWXNDQ�� -LND� QLODL� NHOHPEDEDQ� WLGDN� RSWLPDO��

SRPSD� DLU� DNDQ� GLDNWLINDQ� XQWXN� PHQ\HGLDNDQ� DLU� VDPSDL� PHQFDSDL� QLODL� \DQJ�

GLLQJLQNDQ�� 'DWD� GDUL� VHQVRU� VXKX� GDQ� NHOHPEDEDQ� WDQDK� GLNLULPNDQ� NH�

PLNURNRQWUROHU��NHPXGLDQ�GLSURVHV�GHQJDQ�PHQJJXQDNDQ� IX]]\ GDQ�GLDWXU�VHVXDL�

GHQJDQ� UXOH� EDVH \DQJ� WHODK� GLWHWDSNDQ�� ,QIRUPDVL� VXKX� GDQ� NHOHPEDEDQ�

GLWDPSLONDQ�SDGD�OD\DU�/&'���[��VHUWD�GDSDW�GLDNVHV�PHODOXL�DSOLNDVL�%O\QN�

3HQHOLWLDQ >�@ PHPDSDUNDQ�KDVLO�SDGD�SHUDQFDQJDQ�WHUVHEXW�PHQJJXQDNDQ�

0LNURNRQWUROHU�1RGH0&8��VHQVRU�'+7����VHQVRU�</�����/&'��ZDWHU�SXPS GDQ�

EO\QN GHQJDQ� PHQJJXQDNDQ� PHWRGH� IX]]\� ORJLF VHEDJDL� SURJUDP� SHQJDPELO�

NHSXWXVDQ�� 3ULQVLS� NHUMD� GDUL� VLVWHP� LQL� \DLWX� VHQVRU� </���� PHPEDFD� QLODL�

NHOHPEDEDQ�SDGD�PHGLD�FDFLQJ�WDQDK��VHQVRU�'+7���PHPEDFD�VXKX�\DQJ�DGD�GL�

VHNLWDUDQ�NDQGDQJ�FDFLQJ� WDQDK��.HPXGLDQ�GDUL�QLODL�VXKX�GDQ�NHOHPEDEDQ�DNDQ�

GLODNXNDQ� NHSXWXVDQ� XQWXN� PHODNXNDQ� SHPEHULDQ� QXWULVL� FDFLQJ� PHQJJXQDNDQ�

IX]]\� ORJLF��5HOD\�DNDQ�PHQJDNWLINDQ�DUXV� OLVWULN�\DQJ� WHUKXEXQJ�NH�ZDWHUSXPS

\DQJ�NHPXGLDQ�DNDQ�PHPEHULNDQ�DLU�QXWULVL�FDFLQJ�NH�PHGLD�FDFLQJ�WDQDK��1LODL�

VXKX� GDQ� NHOHPEDEDQ� DNDQ� GLWDPSLONDQ� SDGD� /&'� GDQ� %O\QN GDQ� VLVWHP� LQL�

PHQJJXQDNDQ�SHQDPEDKDQ�VRODU�SDQHO�

3HQHOLWLDQ� >�@ PHPDSDUNDQ�SDGD�SHQHOLWLDQ� WHUVHEXW� WHUGLUL�GDUL�SHUDQJNDW�

NHUDV�GDQ�SHUDQJND�OXQDN��PHOLSXWL�0LNURNRQWUROHU�1RGH0&8�(63����GDQ�$UGXLQR�

8QR� WHUKXEXQJ� NH� VHUYHU�� UHODL� EHUIXQJVL� VHEDJDL� NRQHNWRU� GDQ� SHPXWXV� VLUNXLW��

VHQVRU� VDOLQLWDV� DLU�PHQJXNXU� VDOLQLWDV� DLU�� VHQVRU�'6��%���PHQJXNXU� VXKX� DLU��

VHQVRU�'+7���PHQJXNXU�NHOHPEDEDQ�GDQ�VXKX�XGDUD��GDQ�SRPSD�DLU�PHPDVRN�DLU�

NH�PHGLD�FDFLQJ�1LSDK��6LVWHP�LQL�DNDQ�EHUMDODQ�VHFDUD�RWRPDWLV�PHQJHQGDOLNDQ�
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VDOLQLWDV� DLU� NHPXGLDQ� PHPRQLWRULQJ� QLODL� VDOLQLWDV�� VXKX� DLU�� VXKX� XGDUD� GDQ�

NHOHPEDEDQ� XGDUD� VHVXDL� GHQJDQ� NHEXWXKDQ� FDFLQJ� QLSDK� \DQJ� NHPXGLDQ� KDVLO�

SHPEDFDDQ�VHQVRU�DNDQ�GLWDPSLONDQ�SDGD�ZHEVLWH�

3HQHOLWLDQ� >��@ PHPDSDUNDQ� SDGD� SHQHOLWLDQ� WHUVHEXW PHQJJXQDNDQ�

PLNURNRQWUROHU�:HPRV�'��5��XQWXN�PHQJHQGDOLNDQ�NRPSRQHQ�± NRPSRQHQ�GDQ�

PHQJRODK�GDWD�VHQVRU�VHSHUWL�VHQVRU�'+7�� VHEDJDL�SHPEDFD GDWD�VXKX�VHUWD�VHQVRU�

6(1�����XQWXN�PHQGHWHNVL�NHOHPEDEDQ�WDQDK��6LVWHP�LQL�MXJD�PHQJJXQDNDQ�NLSDV�

'&�\DQJ�GLJXQDNDQ�XQWXN�PHQJNRQGLVLNDQ�VXKX�WHPSDW�PHGLD�WHUQDN��ZDWHUSXPS

XQWXN�PHQJDWXU� NHOHPEDEDQ� WDQDK� SDGD�PHGLD� WHUQDN� GDQ� MXJD� WHOHJUDP XQWXN�

PHQDPSLONDQ�LQIRUPDVL�VXKX�GDQ�NHOHPEDEDQ�WDQDK��'DUL�KDVLO�SHQHOLWLDQ�LQL GDSDW�

GLVLPSXONDQ EDKZD� VLVWHP� \DQJ� WHODK� GLEXDW� EHUMDODQ� GHQJDQ� EDLN� GDQ� VHVXDL�

IXQJVLQ\D��.LSDV�'&�GDQ�ZDWHUSXPS GDSDW�KLGXS�NHWLND�QLODL�\DQJ�GLKDVLONDQ WLGDN�

VHVXDL�VWDQGDU�

3HQHOLWLDQ� >��@ PHPDSDUNDQ� SDGD� SHQHOLWLDQ� WHUVHEXW� PHQJJXQDNDQ�

NRPSRQHQ�1RGH0&8�(63��� VHEDJDL�PLNURNRQWUROHU�� VHQVRU� NHOHPEDEDQ� WDQDK�

XQWXN�PHQGHWHNVL�NHOHPEDEDQ� WDQDK�� VHQVRU�SK� WDQDK�XQWXN�PHQGHWHNVL�QLODL�SK�

WDQDK��SRPSD DLU�XQWXN�PHQJDOLUNDQ�DLU�GDUL�ZDGDK�NH�PHGLD�EXGLGD\D�FDFLQJ��UHOD\�

GDQ� EO\QN�� 3HQHOLWLDQ� LQL� PHQHUDSNDQ� WHNQLN� VLPSOH[ GLPDQD� GDWD� VHQVRU�

GLWDPSLONDQ�SDGD�DSOLNDVL�EO\QN�PHODOXL�WUDQVPLVL�GDWD�LQWHUQHW��8ML�FRED�VLVWHP�LQL�

PHQXQMXNNDQ�EDKZD�VLVWHP�\DQJ�GLUDQFDQJ�GDSDW�EHURSHUDVL�VHFDUD�HIHNWLI��GHQJDQ�

QLODL�NHOHPEDEDQ�WDQDK�GDQ�S+�WDQDK�GDSDW�GLSDQWDX�GDQ�GLWDPSLONDQ�SDGD�SODWIRUP

EO\QN�

��� '$6$5�7(25,

3DGD�GDVDU�WHRUL�DNDQ�PHPEDKDV�PHQJHQDL�WHRUL�GDQ�NRQVHS�\DQJ�UHOHYDQ�

GHQJDQ�SHQHOLWLDQ�\DQJ�DNDQ�GLUDQFDQJ�

����� &DFLQJ�7DQDK

&DFLQJ� WDQDK� EHUNHPEDQJ� ELDN� GHQJDQ� FDUD� EHUWHOXU�� &DFLQJ� GHZDVD�

EHUWHOXU�VDWX�WHOXU�SHU�EXODQ��\DQJ�GDSDW�PHQDPSXQJ�GXD�KLQJJD�HPSDW�EHODV�ED\L�

FDFLQJ�� 7XEXK� FDFLQJ� MXJD� PHQJDQGXQJ� VLIDW� DQWLELRWLN� \DQJ� HIHNWLI� PHODZDQ�

EHUEDJDL�SHQ\DNLW��6DDW�PHUDZDW�FDFLQJ�WDQDK��SHQWLQJ�XQWXN�PHPSHUKDWLNDQ�LNOLP�

WHPSDW� WLQJJDOQ\D�� NDUHQD� FDFLQJ� VDQJDW� UHQWDQ� WHUKDGDS� NRQGLVL� OLQJNXQJDQ��
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7HUJDQWXQJ�ORNDVLQ\D��FDFLQJ�WDQDK�GDSDW�GLVLPSDQ�GL�UDN�WHUSDO��UDN�EHWRQ��UDN�EHVL��

DWDX� UDN� ND\X�DWDX� EDPEX��8QWXN� VHPHQWDUD�� SHQJHPEDQJDQ� FDFLQJ� WDQDK� GDSDW�

PHPDQIDDWNDQ� NRWDN� ND\X�� NRWDN� SODVWLN�� JDQWDQJ� SURGXN� RUJDQLN�� NRWDN� \DQJ�

WHUEXDW� GDUL� EDORN�EDORN� EHVDU� GDQ� EDORN�EDORN�� %XGLGD\D� FDFLQJ� MXJD� GDSDW�

GLODNXNDQ� ODQJVXQJ� GL� SHUPXNDDQ� WDQDK� GDODP� EHQWXN� ERQJNDKDQ� WDQDK� DWDX�

GHQJDQ�FDUD�PHQJJDOL�WDQDK�VHGDODP����VDPSDL����VHQWLPHWHU��DVDONDQ�WLGDN�DGD�

JHQDQJDQ�DLU�SDGD�VDDW�KXMDQ >��@� %XGLGD\D�FDFLQJ�WDQDK�GDSDW�GLOLKDW�SDGD�JDPEDU�

����

*DPEDU���� %XGLGD\D�&DFLQJ 7DQDK�>��@�

����� ,QWHUQHW�RI�7KLQJV �,27�

,QWHUQHW� RI� 7KLQJV DGDODK� VXDWX� NRQVHS� GLPDQD� REMHN� WHUWHQWX SXQ\D�

NHPDPSXDQ� XQWXN� PHQWUDQVIHU� GDWD� OHZDW� MDULQJDQ� WDQSD� PHPHUOXNDQ� DGDQ\D�

LQWHUDNVL�GDUL�PDQXVLD�NH�PDQXVLD�DWDXSXQ�GDUL�PDQXVLD�NH�SHUDQJNDW�NRPSXWHU��

,QWHUQHW�RI�7KLQJV OHELK�VHULQJ�GLVHEXW�GHQJDQ ,R7� ,R7�LQL�VXGDK�EHUNHPEDQJ�SHVDW�

PXODL� GDUL� NRQYHUJHQVL� WHNQRORJL� QLUNDEHO�� PLFUR HOHFWUR PHFKDQLFDO VLVWHP

�0(06���GDQ�MXJD�LQWHUQHW��,R7 ELVD�PHQFDNXS WHNQRORJL�VHQVRU�ODLQQ\D��VHSHUWL

WHNQRORJL�QLUNDEHO�PDXSXQ�NRGH�45�\DQJ�VHULQJ�GL�MXPSDL SDGD VHNLWDU�OLQJNXQJDQ��

.HPDPSXDQ�GDUL� ,R7 LWX�VHQGLUL�PHOLSXWL�EHUEDJDL�PDFDP�VHSHUWL GDODP�EHUEDJL�

GDWD��PHQMDGL�UHPRWH�FRQWURO��GDQ�PDVLK�EDQ\DN�ODJL�\DQJ�ODLQQ\D� ,R7�MXJD�GDSDW�

GLWHUDSNDQ�NH�EHQGD�\DQJ�DGD�GLVHNLWDU�OLQJNXQJDQ��&RQWRK SHQHUDSDQ�,R7�DGDODK�

XQWXN� SHQJRODKDQ� EDKDQ� SDQJDQ�� HOHNWURQLN�� SHUWDQLDQ�� GDQ� EHUEDJDL�PHVLQ� DWDX�

WHNQRORJL� ODLQQ\D�\DQJ� WHUKXEXQJ NH� MDULQJDQ� ORFDO�PDXSXQ�JOREDO� OHZDW� VHQVRU�

\DQJ�WHUWDQDP�GDQ�VHODOX�PHQ\DOD�DNWLI >��@�
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����� 1RGH0&8�(63����

1RGH0&8�DGDODK�SODWIRUP�SHQJHPEDQJDQ�SURGXN�,QWHUQHW�RI�7KLQJV �,R7��

\DQJ�PHQJJXQDNDQ� ILUPZDUH� H/XD GDQ�(63�������(�6\VWHP�RQ� D�&KLS �6R&���

&KLS�:L)L� (63����� GLOHQJNDSL� GHQJDQ� SURWRNRO� 7&3� �� ,3� %HQWXN� 1RGH0&8�

(63�����GDSDW�GLOLKDW�SDGD�JDPEDU�����

*DPEDU���� 1RGH0&8�(63���� >��@�

*DPEDU�����PHUXSDNDQ�1RGH0&8� PLULS�GHQJDQ�SDSDQ�$UGXLQR�(63������

3URJUDP�(63����� WHUELODQJ� VXOLW�XQWXN�GLSURJUDP�NDUHQD�PHPHUOXNDQ�EHEHUDSD�

NDEHO� GDQ� PRGXO� 86%� WDPEDKDQ�� .DUHQD� 1RGH0&8� (63����� PHPLOLNL�

NHPDPSXDQ�:L)L�GDQ�FKLS�NRPXQLNDVL�86%��PDND�SHPURJUDPDQ�PLNURNRQWUROHU�

KDQ\D� PHPHUOXNDQ� NDEHO� GDWD� 86%� WDPEDKDQ� >��@� $GDSXQ� VSHVLILNDVL�

PLNURNRQWUROHU�1RGH0&8�(63�����GDSDW�GLOLKDW�SDGD�WDEHO����

7DEHO���� 6SHVLILNDVL�1RGH0&8�(63�����>��@�

0LNURNRQWUROHU 1RGH0&8�(63����

8NXUDQ�3DSDQ�0LNURNRQWUROHU ���PP�[����PP

7HJDQJDQ�,QSXW ����± �9

*3,2 ���3LQ

.DQDO�3:0 ���.DQDO

���%LW�$'&�3LQ ��3LQ

)ODVK�0HPRU\ ��0%

&ORFN�6SHHG ���������0+]

:,), ,(((��������E�J�Q

)UHNXHQVL ����*+]�± �����*+]

86%�3RUW 0LFUR�86%

86%�WR�6HULDO�&RQYHUWHU &+���*



�

����� 6HQVRU�'DOODV�'6��%��

6DODK�VDWX�VHQVRU�\DQJ�GDSDW�GLJXQDNDQ�XQWXN�PHQJXNXU�VXKX�VHNLWDU�GDQ�

EHQGD�EHQGD�GL� OLQJNXQJDQ� VHNLWDU� DGDODK VHQVRU�GDOODV '6��%����6HQVRU�GDOODV�

'6��%��� PHPSXQ\DL� NDUDNWHULVWLN ZDWHUSURRI \DQJ� PHPXQJNLQNDQ� VHQVRU�

WHUVHEXW� PHQMDGL� WDKDQ WHUKDGDS� DLU�� .DUHQD� PHPLOLNL� SHOLQGXQJ NDUHW� \DQJ�

PHOLQGXQJL�NRPSRQHQ�NHOLVWULNDQ GDQ�VDPEXQJDQ�NDEHO�GDUL�DLU�VHKLQJJD�VHQVRU�

GDSDW� GLWHPSDWNDQ� VHFDUD� OHOXDVD�� 6HQVRU� PHPSXQ\DL HOHPHQ� NRQGXNWRU� \DQJ�

PHUXSDNDQ� EDJLDQ� SHQJXNXU� GDUL� VHQVRU� GDQ� KDUXV� GLOHWDNNDQ� DWDX� PHQ\HQWXK�

EHQGD�\DQJ�DNDQ�GLXNXU >��@� 6HQVRU�GDOODV�'6��%���GDSDW�GLOLKDW�SDGD�JDPEDU�

����

*DPEDU���� 6HQVRU�'DOODV�'6��%�� >��@�

$GDSXQ�VSHVLILNDVL�VHQVRU�GDOODV '6��%���GDSDW�GLOLKDW�SDGD�WDEHO�����

7DEHO���� 6SHVLILNDVL�6HQVRU�'DOODV�'6��%���>��@�

3RZHU�VXSSO\ �9�± ���9

%DWDV�VXKX ����&�V�G������&

7LQJNDW�NHVDODKDQ�DNXUDVL �����

2XWSXW 'LJLWDO���ZLUH

5HVROXVL�$'& ���ELW

����� 6HQVRU�6RLO�0RLVWXUH

'XD�SUREH�GL�XMXQJ�VHQVRU�GDSDW�GLJXQDNDQ�XQWXN�PHQJXNXU�NDGDU�DLU�WDQDK��

0RGXO�\DQJ�EHULVL� ,&�/0����XQWXN� VHQVRU�NHOHPEDEDQ� WDQDK�EHUIXQJVL� VHEDJDL�

NRPSDUDWRU�RIIVHW UHQGDK�\DQJ�VWDELO�GDQ�DNXUDW�GL�EDZDK���P9��6DDW�PHQGHWHNVL�

NHOHPEDEDQ� WDQDK�� SRWHQVLRPHWHU� PRGXO� SHPURVHVDQ� GDSDW� GLSXWDU� XQWXN�

PHQ\HVXDLNDQ�VHQVLWLYLWDV�VHQVRU�WHUKDGDS�NHOHPEDEDQ�WDQDK��2XWSXW�DQDORJ�GDUL�
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VHQVRU� LQL� GDSDW� GLJXQDNDQ� XQWXN� PHPEHULNDQ� QLODL� NHOHPEDEDQ� WDQDK� GDODP�

NLVDUDQ���KLQJJD���YROW�XQWXN�GHWHNVL�WHSDW�GHQJDQ�PLNURNRQWUROHU >��@� 6HQVRU�VRLO�

PRLVWXUH GDSDW�GLOLKDW�SDGD�JDPEDU�����

*DPEDU���� 6HQVRU�6RLO�0RLVWXUH >��@�

$GDSXQ�VSHVLILNDVL�VHQVRU�VRLO�PRLVWXUH GDSDW�GLOLKDW�SDGD�WDEHO�����

7DEHO���� 6SHVLILNDVL�6HQVRU�6RLO�0RLVWXUH >��@�

7HJDQJDQ�.HUMD ���9�± �9�'&

&XUUHQW ��P$

2XWSXW 'LJLWDO�$QDORJ

����� 6HQVRU�8OWUDVRQLN�+&�65��

.HWLND� VXDWX� EHQGD� OHWDNQ\D� DGD� GL� GHSDQ VHQVRU� XOWUDVRQLN�� JHORPEDQJ�

VXDUD�GHQJDQ�IUHNXHQVL�EHUNLVDU�DQWDUD�HPSDW�SXOXK�.LOR�+HUW] VDPSDL HPSDW�UDWXV

.LOR�+HUW]�DNDQ�GLSDQWXONDQ��.HWLND�VXDWX�EHQGD�EHUDGD�GL�DWDV�VHQVRU��JHORPEDQJ�

XOWUDVRQLN�GLSDQWXONDQ�NHPEDOL�ROHK�EHQGD�WHUVHEXW��3ULQVLS�NHUMD�VHQVRU�8OWUDVRQLN�

GDSDW�GLOLKDW�SDGD�JDPEDU�����

*DPEDU���� 3ULQVLS�.HUMD�6HQVRU�8OWUDVRQLN�>��@�

*DPEDU� ����PHQXQMXNDQ� DPSOLWXGR� VLQ\DO� \DQJ� GLKDVLONDQ� ROHK� VHQVRU�

SHQHULPD�WHUJDQWXQJ�SDGD�MDUDN�REMHN�VHUWD�NXDOLWDV�VHQVRU�SHQJLULP�GDQ�SHQHULPD��

-DUDN� DQWDUD� VHQVRU� GDQ� LWHP� WDUJHW� GLXNXU� VHODPD� SHQGHWHNVLDQ� GHQJDQ�
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PHQJJXQDNDQ� WHNQLN� SDQWXODQ >��@�� 3ULQVLS� SHPDQWXODQ� VHQVRU� XOWUDVRQLF� GDSDW�

GLOLKDW�SDGD�JDPEDU�����

*DPEDU���� 3ULQVLS�3HPDQWXODQ�6HQVRU�8OWUDVRQLN >��@�

3DGD� JDPEDU ���� SHPDQFDU� PHQJLULPNDQ� JHORPEDQJ� XOWUDVRQLN� GHQJDQ�

NHFHSDWDQ� VHNLWDU� ���� P�V� XQWXN� PHQJRSHUDVLNDQ� VHQVRU� XOWUDVRQLN�� .HWLND�

JHORPEDQJ� LQL� PHPDQWXO� SDGD� VXDWX� EHQGD�� ODPDQ\D� ZDNWX� \DQJ� GLSHUOXNDQ�

JHORPEDQJ�WHUVHEXW�XQWXN�NHPEDOL�EHUEDQGLQJ�WHUEDOLN�GHQJDQ�MDUDN�DQWDUD�VHQVRU�

GDQ�EHQGD�WHUVHEXW��+DVLO�SHQJXNXUDQ�MDUDN�GDSDW�GLXEDK�PHQMDGL�VHQWLPHWHU��VDWX�

PHWHU�VDPD�GHQJDQ�VHUDWXV�VHQWLPHWHU���GDQ�PLNURNRQWUROHU�GDSDW�PHQJRODK�GDWD�

GDODP� VNDOD� PLNURGHWLN� ��V�  � ���������� �V��� ROHK� VHEDE� LWX�� GDSDW� GLWHQWXNDQ�

SHUVDPDDQ�EHULNXW��
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GL�PDQD�Y�DGDODK�NHFHSDWDQ�UDPEDW�VXDUD������P���V���W�DGDODK�ZDNWX�WUDQVLW�DQWDUD�

JHORPEDQJ�\DQJ�GLOHSDVNDQ�ROHK�SHPDQFDU�GDQ�JHORPEDQJ�\DQJ�GLSDQWXONDQ�ROHK�

SHQHULPD��GDQ�V�DGDODK�MDUDN�DQWDUD�VHQVRU�GDQ�REMHN��ELGDQJ�UHIOHNVL� >��@� %HQWXN�

VHQVRU�XOWUDVRQLN�+&�65���GDSDW�GLOLKDW�SDGD�JDPEDU�����

*DPEDU���� 6HQVRU�8OWUDVRQLN�+&�65�� >��@�

$GDSXQ�VSHVLILNDVL�VHQVRU�XOWUDVRQLN�+&�65���GDSDW�GLOLKDW�SDGD�WDEHO�����
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7DEHO���� 6SHVLILNDVL�6HQVRU�8OWUDVRQLN�+&�65���>��@�

0RGHO 6HQVRU�8OWUDVRQLN�+&�65��

7HJDQJDQ�.HUMD �9�'&

$UXV�.HUMD ���P$

)UHNXHQVL�.HUMD ���.K]

-DUDN�0DNVLPXP ��P

-DUDN�0LQLPXP ��FP

6XGXW�3HQJXNXUDQ ���GHUDMDW

6LQ\DO�LQSXW�WULJJHU ����V�SXOVD�77/

.RQHNVL ��SLQ��9FF��*QG��(FKR��7ULJJHU�

����� :DWHU�3XPS�0LQL

6DODK�VDWX�MHQLV�SRPSD�\DQJ�GLNHQDO�GHQJDQ�QDPD�SRPSD�DLU�DWDX�SRPSD�

PLQL��GLJHUDNNDQ�ROHK�PRWRU�'&�GDQ�WHJDQJDQ�'&��0HVLQ�DNDQ�EHUSXWDU�GDODP�VDWX�

SXWDUDQ� MLND� WHUGDSDW� SHUEHGDDQ� WHJDQJDQ� DQWDUD� NHGXD� WHUPLQDOQ\D�� GDQ� MLND�

SRODULWDV�WHJDQJDQ�GLXEDK��DUDK�SXWDUDQ�PHVLQ�DNDQ�EHUXEDK��-DODQQ\D�PHVLQ�WLGDN�

VHSHQXKQ\D� GLWHQWXNDQ� ROHK� EHVDUQ\D� WHJDQJDQ� \DQJ� GLEHULNDQ� SDGD� NHGXD�

WHUPLQDO�� VHGDQJNDQ� PHVLQ� PDVLK� EHUDGD� GL� XGDUD� NDUHQD� EHVDUQ\D� SHUEHGDDQ�

WHJDQJDQ�DQWDUD�NHGXD� WHUPLQDO >��@� %HQWXN�GDUL�ZDWHU�SXPS�PLQL GDSDW�GLOLKDW�

SDGD�JDPEDU�����

*DPEDU����:DWHU�3XPS�0LQL >��@�

����� 5HOD\

5HOD\� DGDODK� VHEXDK� SHUDQJNDW� HOHNWURPDJQHWLN� \DQJ� GLJXQDNDQ� XQWXN�

PHQJRQWURO� VLUNXLW� OLVWULN� GHQJDQ� PHQJKXEXQJNDQ� DWDX�PHPXWXVNDQ� DOLUDQ� DUXV�
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OLVWULN�PHODOXL�NRQWDNQ\D� 0DJQHWLN� �NXPSDUDQ��GDQ�PHNDQLN� �NXPSXODQ�NRQWDN�

VDNHODU��DGDODK�GXD�NRPSRQHQ�XWDPD�GDUL�UHOD\��3ULQVLS�NHUMD�UHOD\�GLGDVDUNDQ�SDGD�

HOHNWURPDJQHWLVPH�� GL� PDQD� NXPSDUDQ� HOHNWURPDJQHWLN� PHQJKDVLONDQ� PHGDQ�

PDJQHW�VDDW�DUXV� OLVWULN�PHQJDOLU�PHODOXLQ\D��0HGDQ�PDJQHW�LQL�PHQDULN�VHEXDK�

LQWL� IHURPDJQHWLN� \DQJ� WHUKXEXQJ� GHQJDQ� NRQWDN�NRQWDN� UHOD\�� VHKLQJJD�

PHQJKXEXQJNDQ�DWDX�PHPXWXVNDQ� VLUNXLW�\DQJ�GLNHQGDOLNDQ� >��@� %HQWXN� UHOD\�

GDSDW�GLOLKDW�SDGD�JDPEDU�����

*DPEDU���� 5HOD\ >��@�

$GDSXQ�VSHVLILNDVL�NRPSRQHQ�UHOD\�GDSDW�GLOLKDW�SDGD�WDEHO ����

7DEHO���� 6SHVLILNDVL�.RPSRQHQ�5HOD\�>��@�

7LSH VLQJOH�FKDQQHO

6XSSO\�YROWDJH �9

&XUUHQW �P$

7HJDQJDQ�0DNVLPXP ���9�$&���9�'&

$UXV�0DNVLPXP ��$

����� 0,7�$SS�,QYHQWRU

0,7�$SS�,QYHQWRU�DGDODK�VHEXDK�SODWIRUP�SHQJHPEDQJDQ�DSOLNDVL�EHUEDVLV�

JUDILV� \DQJ� GLUDQFDQJ� XQWXN� PHPXQJNLQNDQ� SHQJJXQD�� WHUPDVXN \DQJ� WLGDN�

PHPLOLNL� ODWDU� EHODNDQJ� SHPURJUDPDQ�� XQWXN�PHPEXDW� DSOLNDVL� DQGURLG� GHQJDQ�

FDUD�\DQJ� LQWXLWLI�GDQ�YLVXDO� $SOLNDVL�DQGURLG�GLEXDW�VHFDUD�RQOLQH�PHODOXL�VLWXV�

ZHE�PHQJJXQDNDQ�SURJUDP�SHUDQJNDW�OXQDN�\DQJ�GLVHEXW�0,7�$SS�,QYHQWRU� 0,7

$SS� ,QYHQWRU� PHQJJXQDNDQ� DQWDUPXND� SHPURJUDPDQ� EHUEDVLV� EORN�� GL� PDQD�

SHQJJXQD� GDSDW� PHQDULN� GDQ� PHQ\XVXQ� SRWRQJDQ�SRWRQJDQ� EORN� NRGH� \DQJ�

PHZDNLOL� IXQJVL SHPURJUDPDQ� XQWXN� PHPEDQJXQ� DSOLNDVL�� 6HWLDS� EORN� NRGH�

PHQ\HUWDNDQ� SHULQWDK�DWDX� ORJLND� \DQJ� GDSDW� GLKXEXQJNDQ� VHFDUD� JUDILV� GHQJDQ�
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EORN� ODLQQ\D� XQWXN� PHQFLSWDNDQ� DOXU� DSOLNDVL� \DQJ� NRPSOHNV�� 3ODWIRUP� LQL�

PHQ\HGLDNDQ�EHUEDJDL�NRPSRQHQ�VHSHUWL�WRPERO��JDPEDU��GDQ�VHQVRU�\DQJ�GDSDW�

GLJXQDNDQ�GDODP�DSOLNDVL��VHUWD�PHQGXNXQJ�LQWHJUDVL�GHQJDQ�OD\DQDQ�ZHE�GDQ�EDVLV�

GDWD�� 7DPSLODQ�0,7�$SS�,QYHQWRU�GLWXQMXNNDQ�SDGD�JDPEDU����� >��@�

*DPEDU����� 7DPSLODQ�0,7�$SS�,QYHQWRU >��@�

������ *RRJOH�)LUHEDVH

*RRJOH� PHQDZDUNDQ� SODWIRUP� EHUQDPD� )LUHEDVH� \DQJ� PHPSHUPXGDK�

SHQJHPEDQJDQ�VLVWHP�GHQJDQ�PHQDZDUNDQ�OD\DQDQ 5(67�$3,��3HQJJXQDDQ�5(67�

$3,� VHULQJ� NDOL� PHPDNDQ� ZDNWX� VDDW� PHUDQFDQJ� DSOLNDVL� $QGURLG� \DQJ�

EHUNRPXQLNDVL� GHQJDQ� VHUYHU� NDUHQD� NHDPDQDQ�� NHFHSDWDQ�� GDQ� DNVHVLELOLWDV�

PHUXSDNDQ� SHUWLPEDQJDQ� SHQWLQJ�� /D\DQDQ� )LUHEDVH� \DQJ� GDSDW� GLJXQDNDQ

PHOLSXWL �

�� )LUHEDVH� $XWKHQWLFDWLRQ �� /D\DQDQ� LQL� GLJXQDNDQ� XQWXN� PHODNXNDQ�

DXWHQWLNDVL�SDGD�DSOLNDVL��)LUHEDVH�$XWKHQWLFDWLRQ�PHQ\HGLDNDQ�EHUEDJDL�PHWRGH�

DXWHQWLNDVL�VHSHUWL�HPDLO��QRPRU�WHOHSRQ��DNXQ�)DFHERRN��*LW+XE��*RRJOH��<DKRR��

0LFURVRIW��$SSOH��GDQ�7ZLWWHU�

�� )LUHEDVH� 5HDOWLPH� 'DWDEDVH �� /D\DQDQ� LQL� EHUWXMXDQ� XQWXN� PDQDMHPHQ�

GDWDEDVH��PHQJJXQDNDQ�IRUPDW�1R64/�GDODP�EHQWXN�-621��.HXQJJXODQ�OD\DQDQ�

LQL�WHUOHWDN�SDGD�NHPDPSXDQQ\D�XQWXN�NRPXQLNDVL�\DQJ�FHSDW�GHQJDQ�NOLHQ�



��

�� )LUHEDVH� &ORXG�0HVVDJLQJ �� /D\DQDQ� LQL� PHPXQJNLQNDQ� DSOLNDVL� XQWXN�

VDOLQJ� EHUNLULP� SHVDQ� GDQ� PHQHULPD� SHPEHULWDKXDQ� VHFDUD� UHDO�WLPH�� )LUHEDVH�

&ORXG�0HVVDJLQJ FRFRN�GLJXQDNDQ�XQWXN�ILWXU�FKDWWLQJ�GDQ�SHQDQJDQDQ�QRWLILNDVL�

)LUHEDVH�VHFDUD�NHVHOXUXKDQ�PHPEDQWX�GDODP�PHPSHUFHSDW�SHQJHPEDQJDQ�

DSOLNDVL� GHQJDQ� PHQ\HGLDNDQ� VROXVL� \DQJ� WHULQWHJUDVL� XQWXN� DXWHQWLNDVL��

PDQDMHPHQ�GDWDEDVH��GDQ�NRPXQLNDVL�UHDO�WLPH�DQWDU�DSOLNDVL >��@�

������ 4XDOLW\�RI�6HUYLFH �4R6�

4XDOLW\���RI���6HUYLFH �4R6� GLJXQDNDQ���XQWXN���PHQJXNXU VHNXPSXODQ DWULEXW�

NLQHUMD� \DQJ� WHODK� GLVSHVLILNDVLNDQ� GDQ� GLDVRVLDVLNDQ� GHQJDQ VXDWX� VHUYLV� $GD�

EHEHUDSD�SDUDPHWHU�GDODP�4R6� GLDQWDUDQ\D��

�� 7KURXJKSXW�

7KURXJKSXW DGDODK NHFHSDWDQ HIHNWLI WUDQVIHU�GDWD�\DQJ GLXNXU�GDODP�VDWXDQ�

ELW�SHU�GHWLN��1LODL�NHEHUKDVLODQ�NHGDWDQJDQ�SDNHW�\DQJ� GLSHUROHK�GDUL�REVHUYDVL�

LQWHUYDO� ZDNWX� WHUWHQWX� NHPXGLDQ� GLEDJL� GHQJDQ� GXUDVL� LQWHUYDO� ZDNWX� WHUVHEXW�

GLVHEXW�WKURXJKSXW�

7DEHO���� 6WDQGDULVDVL�7KURXJKSXW >��@�

.DWHJRUL�7KURXJKSXW 7KURXJKSXW ,QGHNV

6DQJDW�%DJXV !����0ESV �

%DJXV ���� .ESV ± ��� 0ESV �

&XNXS ����± ���� .ESV �

.XUDQJ�%DLN ����± ��� .ESV �

%XUXN ��± ��� .ESV �

�� 'HOD\

'HOD\PHUXSDNDQ�QLODL�\DQJ�GLWHQWXNDQ�ROHK�ZDNWX�\DQJ�EHUODOX� DQWDUD�WLWLN�

DZDO� GDQ� WXMXDQ�� 6HODLQ� ZDNWX� SHPURVHVDQ�� MDUDN� \DQJ� GLWHPSXK� EHUGDPSDN�

ODQJVXQJ�SDGD�QLODL�SHQXQGDDQ�

7DEHO���� 6WDQGDULVDVL�'HOD\ >��@�

.DWHJRUL�'HOD\ %HVDU�'HOD\ �PV� ,QGHNV

6DQJDW�%DJXV �����PV �

%DJXV ����± ����PV �



��

.DWHJRUL�'HOD\ %HVDU�'HOD\ �PV� ,QGHNV

&XNXS ����± ����PV �

%XUXN !����PV �

�� 3DFNHW�/RVV

3DFNHW�ORVV DGDODK�QLODL�SHUVHQWDVH�SDNHW�\DQJ�KLODQJ�VHODPD�WUDQVPLVL�GDWD�

DWDX�QLODL�NHKLODQJDQ�SDNHW >��@��

7DEHO���� 6WDQGDULVDVL�3DFNHW�/RVV >��@�

.DWHJRUL�3DFNHWORVV 3DFNHWORVV ��� ,QGHNV

6DQJDW�%DJXV �� �

%DJXV �� �

6HGDQJ ��� �

%XUXN ��� �


