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0HDQV��6XSSRUW�9HFWRU�0DFKLQH��
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'DWD� VWDWLVWLN� SHPDLQ� VHSDNEROD GL� ODSDQJDQ� VDQJDW� GLEXWXKNDQ� EDJL� VHEXDK� WLP� VHSDNEROD XQWXN�
PHQHQWXNDQ� VWUDWHJL� SHUPDLQDQ�� %HEHUDSD� GDWD� VWDWLVWLN� \DQJ� GDSDW� GLSHUROHK� GDUL� KDVLO� SHUWDQGLQJDQ� GL�
ODSDQJDQ�DGDODK�DUHD�MDQJNDXDQ SHPDLQ�GDQ�SROD�SHUJHUDNDQ�VXDWX�WLP�GL�ODSDQJDQ��%HEHUDSD�WHNQRORJL�WHODK�
GLXVXONDQ�XQWXN�WXMXDQ�LQL��VHSHUWL�SHQJJXQDDQ�VHQVRU�>�@��3HQJJXQDDQ�VHQVRU�PDPSX�PHQGHWHNVL�NHEXWXKDQ�
GDWD� VWDWLVWLN� SHPDLQ� \DQJ� GHWLO�� 1DPXQ�� WHNQRORJL� VHQVRU� LQL� MXJD� KDUXV� GLWXQWXW� DJDU� WLGDN� PHQJXEDK�
OLQJNXQJDQ�DWDX�DNWLYLWDV�\DQJ� OD]LP�GLODNXNDQ�SDGD�SHUWDQGLQJDQ�RODK�UDJD��FRQWRKQ\D�SHQJJXQDDQ�GHYLFH�
VHQVRU�SRVLVL�\DQJ�WHUWDQDP�SDGD�SHPDLQ�KDUXV�GLVHVXDLNDQ�DJDU�WLGDN�PHQJJDQJJX�DNWLYLWDV�GL�ODSDQJDQ�>�@��
6ROXVL�ODLQ�\DQJ�GDSDW�GLMDGLNDQ�SLOLKDQ�DGDODK�GHQJDQ�EDQWXDQ�WHNQRORJL�FRPSXWHU�YLVLRQ��NKXVXVQ\D�PHQJHQDL�
GHWHNVL�REMHN�PHODOXL�FLWUD��+DO�LQL�WLGDN�DNDQ�PHPSHQJDUXKL�VHGLNLW�SXQ�DNWLYLWDV�SDUD�SHPDLQ�EROD�GL�ODSDQJDQ��
/HELK� MDXK� ODJL�� NHPDPSXDQ� VHQVRU� GDQ� NHPDPSXDQ� FRPSXWHU� YLVLRQ� GDSDW� GLLQWHJHUDVLNDQ�� VHSHUWL� SDGD�
SHQHOLWLDQ�>�@��VHEDJDL�VHEXDK�VLVWHP�XQWXN�PHQLQJNDWNDQ�SHUIRUPDQVL�DQDOLVLV�DNWLYLWDV�SHPDLQ�VHSDNEROD GL�
ODSDQJDQ�

7HNQRORJL� FRPSXWHU� YLVLRQ� XQWXN� PHQGHWHNVL� VHNDOLJXV� WUDFNLQJ REMHN� VXGDK� EDQ\DN� GLXVXONDQ� GDQ�
GLWHUDSNDQ� SDGD� EHUEDJDL� SHUPDVDODKDQ�� VHSHUWL� RUDQJ�� NHQGDUDDQ�� GDQ� REMHN�REMHN� ODLQQ\D�� 3HPDQIDDWDQ�
GHWHNVL� GDQ� WUDFNLQJ� SDGD� RUDQJ� GDSDW� GLWHUDSNDQ� SDGD� SHUPDVDODKDQ� RODKUDJD�� VDODK� VDWXQ\D� RODKUDJD�
VHSDNEROD��VHSHUWL�SDGD�SHQHOLWLDQ�>���@��'HWHNVL�GDQ� WUDFNLQJ�SHPDLQ�VHSDNEROD LQL�EHUDVDO�GDUL�YLGHR�KDVLO�
UHNDPDQ� SHUWDQGLQJDQ�� 6HFDUD� XPXP�� PHWRGH� \DQJ� GLJXQDNDQ� SDGD� NDVXV� LQL� GDSDW� GLSHFDK� PHQMDGL� GXD�
WDKDSDQ��GHWHNVL�SHPDLQ�NHPXGLDQ�WUDFNLQJ�SHPDLQ��'HWHNVL�REMHN�PHODOXL�VHEXDK�YLGHR�GDSDW�GLEDJL�PHQMDGL�
GXD�FDUD��\DLWX�EDFNJURXQG�VXEWUDFWLRQ�GDQ�PHWRGH�EHUEDVLV�FLUL��3DGD�SHQHOLWLDQ�VHEHOXPQ\D�>����@��GLJXQDNDQ�
PHWRGH� EHUEDVLV� FLUL�� \DLWX� FLUL +LVWRJUDP RI 2ULHQWHG *UDGLHQWV �+2*�� GHQJDQ� FODVVLILHU 6XSSRUW� 9HFWRU�
0DFKLQH��690��GDQ�FLUL +DDU��6HGDQJNDQ�SDGD�SHQHOLWLDQ�VHEHOXPQ\D�>����@�PHQJJXQDNDQ�PHWRGH�EDFNJURXQG�
VXEWUDFWLRQ��1DPXQ��GHWHNVL�REMHN�SDGD�YLGHR�EHUEDVLV�EDFNJURXQG�VXEWUDFWLRQ� LQL�ELVD�VDMD�UHQWDQ�WHUKDGDS�
SHUXEDKDQ�LQWHQVLWDV�FDKD\D�\DQJ�WHUMDGL�SDGD�YLGHR�VHSDNEROD��+DO�LQL�GDSDW�GLDWDVL�GHQJDQ�EHUDOLK�NH�PHWRGH�
EHUEDVLV� FLUL�� VHSHUWL� SDGD�SHQHOLWLDQ� >��� �@� \DQJ� WHODK�PHODNXNDQ�SHQJXMLDQ�GHQJDQ�PHQJJXQDNDQ�EHUEDJDL�
PDFDP�NRQGLVL�YLGHR�VHSDNEROD��WHUPDVXN�YDULDQVL�SHQFDKD\DDQ�GHQJDQ�QLODL�SHUIRUPDQVL�OHELK�GDUL�������'L�
VDPSLQJ� GHWHNVL� REMHN� SHPDLQ�� SHQJJXQDDQ� FLUL ZDUQD�� EDLN� XQWXN� PHPEHGDNDQ� WLP� VDWX� GHQJDQ� WLP� ODLQ�
PDXSXQ� XQWXN� PHQLQJNDWNDQ� DNXUDVL� GHWHNVL� FRFRN� XQWXN� GLWHUDSNDQ� SDGD� NDVXV� VHSDNEROD�� VHSHUWL� SDGD�
SHQHOLWLDQ�>���@��+DO�LQL�NDUHQD�NDVXV�VHSDNEROD LGHQWLN�GHQJDQ�SHQJJXQDDQ�ZDUQD�NRVWXP��0HWRGH�+2*�GDSDW�
GLNRPELQDVLNDQ� GHQJDQ� FLUL ZDUQD�� VHSHUWL� SDGD� SHQHOLWLDQ� >�@�� QDPXQ� FLUL ZDUQD� LQL� GLJXQDNDQ� XQWXN�
PHQLQJNDWNDQ� DNXUDVL� GHWHNVL�� /DLQ� KDQ\D� GHQJDQ� SHQHOLWLDQ� >���@�� FLUL ZDUQD� WLGDN� GLJXQDNDQ� XQWXN�
PHQLQJNDWNDQ�DNXUDVL�GHWHNVL�PHODLQNDQ�GLJXQDNDQ�XQWXN�PHPEHGDNDQ�DQWDUD�SHPDLQ�GDUL�WLP�VDWX�GHQJDQ�WLP�
ODLQ��

3URVHV� ODLQ� GDODP� PHQGHWHNVL� REMHN� DGDODK� WUDFNLQJ��8QWXN� WUDFNLQJ� REMHN�� NKXVXVQ\D� NDVXV� SHPDLQ�
VHSDNEROD��SHQHOLWLDQ� VHEHOXPQ\D� >�@ PHQJJXQDNDQ�PHWRGH�.DOPDQ�)LOWHU� 0HWRGH� LQL�GDSDW�PHQLQJNDWNDQ�
NHPDPSXDQ�GDODP�KDO�GHWHNVL�PDXSXQ� WUDFNLQJ��'DODP�SURVHVQ\D��PHWRGH�.DOPDQ�PHODNXNDQ�SUHGLNVL�GDQ�
NRUHNVL�WHUKDGDS�REMHN�\DQJ�WHUGHWHNVL��3HUJHUDNDQ�REMHN�SDGD�YLGHR�GDSDW�GLDWDVL�PHQJJXQDNDQ�.DOPDQ�\DQJ�
EHUEDVLV�SUHGLNVL�GDQ�NRUHNVL��+DO�LQL�GLODNXNDQ�DJDU�NHPDPSXDQ�GHWHNVL�GDQ� WUDFNLQJ�GDSDW�WHUMDJD�PHODOXL�
SURVHV�SUHGLNVL�GDQ�NRUHNVL�

,,� '$6$5�7(25,

$� +LVWRJUDP�RI�2ULHQWHG�*UDGLHQWV��+2*�
+LVWRJUDP�RI�2ULHQWHG�*UDGLHQWV��+2*��PHUXSDNDQ�VHEXDK�IHDWXUH�GHVFULSWRU�EHUEDVLV�EHQWXN�RULHQWDVL�

JUDGLHQ�GDUL�VXDWX�UHJLRQ��&LUL LQL�PHQJKDVLONDQ�SHUVHEDUDQ�QLODL�JUDGLHQ�EHUGDVDUNDQ�DUDK�WHSL��HGJH�GLUHFWLRQ��
GDUL�VXDWX�FLWUD��3HPEXDWDQ�GHNVULSVL�FLUL +2*�GLDZDOL�PHPEDJL�FLWUD�NH�GDODP�FHOOV�GHQJDQ�XNXUDQ�SLNVHO�FHOO�
WHUWHQWX��%HEHUDSD�FHOOV�GLNHORPSRNNDQ�NH�GDODP�VDWX EORN��6HWLDS�VDWX�EORN�PHQJKDVLONDQ�FLUL�+2*��



*DPEDU�� ,OXVWUDVL�%ORN�GDQ�&HOO�+2*

+2*�GDSDW�PHPSURVHV�FLWUD�GDODP�IRUPDW�5HG�*UHHQ�%OXH��5*%��DWDX JUD\VFDOH��6HODLQ�GDUL�VHJL�UXDQJ�ZDUQD��
DGD�KDO�\DQJ�SHUOX�GLSHUKDWLNDQ�SXOD�GDODP�PHQHQWXNDQ�FLWUD�PDVXNNDQ��\DLWX�XNXUDQ�GDUL�FLWUD�WHUVHEXW��8NXUDQ�
FLWUD�LQL�QDQWLQ\D�DNDQ�EHUKXEXQJDQ�GHQJDQ�XNXUDQ�GHWHFWLRQ�ZLQGRZ�SDGD�VDDW�WHVWLQJ��'HWHFWLRQ�ZLQGRZ�LQL�
\DQJ�QDQWLQ\D�EHUIXQJVL� VHEDJDL� WHPSODWH SHQFDULDQ�REMHN�SDGD� VDDW�SURVHV�GHWHNVL� VLVWHP�EHUMDODQ��8NXUDQ�
\DQJ�OD]LP�GLJXQDNDQ�SDGD�GHWHNVL�RUDQJ�DGDODK���[����SLNVHO��1DPXQ��WLGDN�PHQXWXS�NHPXQJNLQDQ�XNXUDQ�
\DQJ�GLJXQDNDQ�EHUEHGD��WHUJDQWXQJ�GHQJDQ�NDVXV�\DQJ�GLDQJNDW��6HODLQ�UXDQJ�ZDUQD�GDQ�XNXUDQ��QRUPDOLVDVL�
JDPPD�SXQ�GDSDW�PHQMDGL�SHUWLPEDQJDQ�NHWLND�PHPEDQJXQ�GHNVULSVL�FLUL +2*��1RUPDOLVDVL�LQL�GLODNXNDQ�DJDU�
SHQFDKD\DDQ�SDGD�FLWUD�PDVXNNDQ�GLNRUHNVL��+DO�LQL�GLNDUHQDNDQ�QLODL�JDPPD�GL�VHWLDS�PHVLQ�EHUEHGD�
�� 3HUKLWXQJDQ�*UDGLHQ

3HUKLWXQJDQ� JUDGLHQ� GLODNXNDQ� GHQJDQ� FDUD� PHQJXUDQJL� QLODL� SLNVHO� VHODQMXWQ\D� GHQJDQ� QLODL� SLNVHO�
VHEHOXPQ\D�SDGD�PDVLQJ�PDVLQJ�VXPEX�[ GDQ�\ PHQJJXQDNDQ RSHUDWRU�ሾെͳǡͲǡͳሿ GDQ�ሾെͳǡͲǡͳሿ்��>����@��>���
�������@�>�@��6HODLQ�GHQJDQ�RSHUDWRU���'�WHUVHEXW��GDSDW�MXJD�PHQJJXQDNDQ�RSHUDWRU���'��VHSHUWL�RSHUDWRU�6REHO��
GDQ�ODLQ�ODLQ��'DUL�RSHUDWRU�WHUVHEXW��GDSDW�GLFDUL�JUDGLHQ�WHUKDGDS�[��S[�[�\���KRUL]RQWDO��GDQ�JUDGLHQ�WHUKDGDS�
\��S\�[�\���YHUWLNDO��GHQJDQ��[�\��PHUXSDNDQ�QLODL�NRRUGLQDW�SLNVHO SDGD�JDPEDU��%HULNXW�SHUKLWXQJDQ�PDWHPDWLV�
PHQJJXQDNDQ�RSHUDWRU���'�FHQWHUHG�>�@�

ݔ݌ ሺݔǡ ሻݕ ൌ ݔሺܫ ൅ ͳǡ ሻݕ െ ݔሺܫ െ ͳǡ ሻݕ ���

ݕ݌ ሺݔǡ ሻݕ ൌ ǡݔሺܫ ݕ ൅ ͳሻ െ ǡݔሺܫ ݕ െ ͳሻ ���

,�PHUXSDNDQ�PDWULNV�GDUL�FLWUD��GHQJDQ�,�[�\��PHUXSDNDQ�QLODL�JUD\�SDGD�SLNVHO��'DUL�NHGXD�SHUVDPDDQ�GL�DWDV��
GLGDSDW�PDJQLWXGH��*�[�\��GDQ�RULHQWDVL�GDUL�JUDGLHQ��GDSDW�GLOLKDW�SDGD�SHUVDPDDQ�EHULNXW�

ܩ ሺݔǡ ሻݕ ൌ ඥݔ݌ଶሺݔǡ ሻݕ ൅ ǡݔଶሺݕ݌ ሻݕ ���

݅ݏܽݐ݊݁݅ݎ݋ ሺݔǡ ሻݕ ൌ ܿݎܽ ݊ܽݐ
ǡݔሺݕ݌ ሻݕ

ǡݔሺݔ݌ ሻݕ

���

�� 2ULHQWDWLRQ�%LQQLQJ
7DKDS�LQL�PHUXSDNDQ�SHQHPSDWDQ�QLODL�JUDGLHQ�VHVXDL�GHQJDQ�DUDK�RULHQWDVLQ\D�XQWXN�PHPEXDW�GLVWULEXVL�

KLVWRJUDP��2ULHQWDVL ELQV�\DQJ�GLJXQDNDQ�SDGD�KLVWRJUDP�GDSDW�PHPLOLNL�DQJOH� DQWDUD��R�± ���R �XQVLJQHG�
JUDGLHQW��DWDX��R ± ���R �VLJQHG�JUDGLHQW��>�@��-XPODK�RULHQWDVL�ELQV�\DQJ�PHPLOLNL�WLQJNDW�SHUIRUPDQVL \DQJ�
EDLN�NHWLND�GLJXQDNDQ�SDGD�GHWHNVL� RUDQJ� DGDODK���ELQ�GHQJDQ� UDQJH��R�± ���R�� VHSHUWL�SDGD�SHQHOLWLDQ� >�@��
3HPEDQJXQDQ KLVWRJUDP EHUGDVDUNDQ� RULHQWDVL� GDUL� QLODL� JUDGLHQ�� -LND� RULHQWDVLQ\D� VHVXDL� GHQJDQ� ELQ�\DQJ�
GLWXMX��PDND� QLODL� JUDGLHQ� SDGD� VDDW� LWX� GLDNXPXODVLNDQ� NH� ELQ�\DQJ� GLWXMX� WHUVHEXW� 3HPEXDWDQ� KLVWRJUDP�
GLODNXNDQ�SDGD�DUHD�FHOO \DQJ�EHUDGD SDGD�EORN�\DQJ�WHUEDJL�GL�GDODP�XNXUDQ�GHWHFWLRQ�ZLQGRZ��XNXUDQ�FLWUD���
6HWHODK� KLVWRJUDP� GLEXDW�� GLODNXNDQ� QRUPDOLVDVL�� 1RUPDOLVDVL� GLODNXNDQ� EDLN� SDGD EORN�� PDXSXQ� SDGD�
NHVHOXUXKDQ� GHVNULSWRU� +2*�� $GD� EHEHUDSD� QRUPDOLVDVL� \DQJ� GDSDW� GLJXQDNDQ�� VHSHUWL� SDGD� SHQHOLWLDQ�
VHEHOXPQ\D�>�@�
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1LODL�Y�GDODP�SHUVDPDDQ LQL�PHUXSDNDQ�QLODL�KLVWRJUDPQ\D�DWDX�QLODL�\DQJ�DNDQ�GLQRUPDOLVDVL��6HGDQJNDQ�H�
PHUXSDNDQ�NRQVWDQWD�\DQJ�GLJXQDNDQ�DJDU�WLGDN�WHUMDGL�SHPEDJLDQ�GHQJDQ�ELODQJDQ�QRO�

%� 6XSSRUW�9HFWRU�0DFKLQH��690�
690� PHUXSDNDQ� DOJRULWPD� NODVLILNDVL� GHQJDQ� VNHPD� SHPEHODMDUDQ� WHUELPELQJ \DQJ EHUWXMXDQ� XQWXN�

PHQFDUL� K\SHUSODQH \DQJ�PHPLVDKNDQ� NHODV�NHODV� GHQJDQ� MDUDN� �PDUJLQ�JDS��PDNVLPDO� DQWDUD� ERUGHU�OLQH
�VXSSRUW YHFWRUV��NHODV�VDWX�GHQJDQ�ERUGHU�OLQH NHODV�ODLQ�>�@��0LVDONDQ GDWDVHW GLGHVNULSVLNDQ�GHQJDQ�GXD�JHQ��
JHQ�;�GDQ�JHQ�<��'DUL�GDWDVHW� WHUVHEXW��SDVLHQ�QRUPDO�GDQ�SDVLHQ� NDQNHU�GLUHSUHVHQWDVLNDQ�VHEDJDL�YHNWRU��
VHSHUWL�SDGD�JDPEDU�EHULNXW��

*DPEDU�� ,OXVWUDVL�690

8QWXN�PHPEDQJXQ�VXDWX�NODVLILHU�690��SHUOX�GLSHUKDWLNDQ�EHEHUDSD�KDO��GLDQWDUDQ\D�VHEDJDL�EHULNXW�>�@�
�� 'DWDVHW ODWLK��DVXPVL�GDWDVHW OLQHDUO\ VHSDUDEOH�

ݐ݁ݏܽݐܽܦ ൌ ൛ሺܠ௜ǡ ௜ܠ௜ሻȁݕ א Թ௣ǡ ௜ݕ א ሼെͳǡͳሽൟ
௜ୀଵ

௡ ���

�� 0DUJLQ DWDX�JDS PHUXSDNDQ�MDUDN�DQWDU�GXD�K\SHUSODQH
Ǥܟ ܠ ൅ � ൌ ͳ ���
Ǥܟ ܠ ൅ � ൌ െͳ ����

'LNHWDKXL�EDKZD�MDUDN�DQWDU�K\SHUSODQH
ܦ ൌ ʹȀԡܟԡ ����

'DUL�SHUVDPDDQ�GL�DWDV�GLGDSDWNDQ�EDKZD� XQWXN�PHPDNVLPDONDQ� MDUDN�EHUDUWL�NLWD�PHPLQLPDONDQ�QLODL�
ԡܟԡ�

�� .ULWHULD�K\SHUSODQH \DQJ�EHUXVDKD�PHPLQLPDONDQ�QLODL�ԡܟԡ VHUWD�PHPHQXKL�SHUVDPDDQ
Ǥܟ௜ሺݕ ࢏ܠ ൅ �ሻ ൒ ͳǡ � ൌ ͳǡǥ ǡ � ����



�� -LND�GLEHULNDQ�VHEXDK�GDWD�EDUX�[��PDND�SHUVDPDDQ�FODVVLILHU�Q\D�DGDODK
݂ሺܠሻ ൌ Ǥܟሺ݊݃݅ݏ ܠ ൅ ܾሻ ����

&� &RORU�0RPHQW
&RORU�PRPHQW�PHUXSDNDQ�FLUL \DQJ�GLJXQDNDQ�VHEDJDL�FLUL�VXDWX�REMHN�EHUGDVDUNDQ�ZDUQDQ\D��0HWRGH�LQL�

PHQJKLWXQJ�GLVWULEXVL�ZDUQD�SDGD�VHEXDK�JDPEDU��&RORU�PRPHQW�GLKLWXQJ�EHUGDVDUNDQ�PDVLQJ�PDVLQJ�OD\HU
FLWUD��PLVDO�OD\HU�UHG��5���JUHHQ��*���GDQ�EOXH��%� SDGD�FLWUD�5*%��$GD�WLJD�FLUL \DQJ�GLPLOLNL�ROHK�PHWRGH�LQL��
\DLWX�PHDQ��VWDQGDUG�GHYLDWLRQ�GDQ�VNHZQHVV��.HWLJD�FLUL WHUVHEXW�GLKLWXQJ�GL�PDVLQJ�PDVLQJ�OD\HU��5��*�GDQ�
%��VHKLQJJD�PHQJKDVLONDQ���FLUL��&LUL LQL�WLGDN�KDQ\D�GDSDW�GLJXQDNDQ�XQWXN�FRORU�VSDFHV�5*%�VDMD��PHODLQNDQ�
FRORU�VSDFH�ODLQQ\D��VHSHUWL�+69��&0<.��/$%��GDQ�ODLQ�ODLQ��%HULNXW�DGDODK�SHUVDPDDQ�\DQJ�GLJXQDNDQ�XQWXN�
PHQFDUL�FLUL FRORU�PRPHQW >�@�
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3HUVDPDDQ�WHUVHEXW�PHQJKLWXQJ PHDQ��VWDQGDU�GHYLDWLRQ��GDQ�VNHZQHVV��'DUL�SHUVDPDDQ�WHUVHEXW� 1�PHUXSDNDQ�
MXPODK�SLNVHO GDUL�JDPEDU��SLM PHUXSDNDQ�QLODL�SLNVHO NH�M�SDGD�OD\HU�NH�L�

'� .�0HDQV�&OXVWHULQJ
.�0HDQV�&OXVWHULQJ DGDODK�DOJRULWPD�\DQJ PHQJHORPSRNNDQ�GDWD�PHQMDGL�EHEHUDSD�NHORPSRN��FOXVWHU��

EHUGDVDUNDQ� NHPLULSDQ� DQWDU� GDWDSRLQW��$OJRULWPD� N�0HDQV� GLPXODL� GHQJDQ� PHQJLQLVLDOLVDVL� WLWLN� FHQWURLG�
VHMXPODK�N�WLWLN�SDGD�VHNXPSXODQ�GDWD��EDLN�VHFDUD�DFDN�DWDXSXQ�WLGDN��6HWLDS�GDWDSRLQW \DQJ�DGD��GLODNXNDQ�
SHUKLWXQJDQ� NHGHNDWDQ� FLUL DQWDUD� PDVLQJ�PDVLQJ� GDWDSRLQW GHQJDQ� FLUL WLWLN� FHQWURLG� \DQJ� GLWXMX�� $SDELOD�
GDWDSRLQW� WHUVHEXW� PHPLOLNL� MDUDN� \DQJ� NHFLO� WHUKDGDS� WLWLN� FHQWURLG� \DQJ� GLWXMX�� PDND� GDWDSRLQW� WHUVHEXW�
WHUPDVXN�NH�GDODP�FOXVWHU�WLWLN�FHQWURLG WHUVHEXW��6HWHODK�PDVLQJ�PDVLQJ�WLWLN�FHQWURLG�DWDX�FOXVWHU�PHPLOLNL�
VHMXPODK�GDWD��GLODNXNDQ�SHUKLWXQJDQ�NHPEDOL� WLWLN�FHQWURLG�GL� WLDS�FOXVWHU� WHUVHEXW��3URVHV�SHPDVXNDQ�GDWD�
SDGD�WLDS�FOXVWHU�GDQ�SURVHV�SHUKLWXQJDQ�XODQJ�FHQWURLG�LQL�WHUXV�GLODNXNDQ�VDPSDL�QLODL�WLWLN�FHQWURLG�SDGD WLDS�
FOXVWHU�WLGDN�EHUXEDK�ODJL��%HULNXW�DGDODK�DOJRULWPD N�0HDQV�>�@�
,QSXW ��GDWD�'ك� 5G��QXPEHU�RI�FOXVWHUV�.א� 1�
2XWSXW ��.�FOXVWHU�PHDQV�ȝ������ȝ. א 5G�
UDQGRPO\�LQLWLDOLVH�.�YHFWRUV�ȝ������ȝ. א 5G�
UHSHDW

DVVLJQ�HDFK�[א� '�WR�DUJPLQM 'LV��[�ȝM ��
IRU�M� ���WR�.�GR

'Mĸ�^[א� '_[�DVVLJQHG�WR�FOXVWHU�M`�

ȝM  �
ଵ

ȁ஽ೕȁ
σ ஽௝א࢞࢞

HQG
XQWLO�QR�FKDQJH�LQ�ȝ������ȝ.�
UHWXUQ�ȝ������ȝ.�

(� .DOPDQ�)LOWHU
.DOPDQ�)LOWHU PHUXSDNDQ�HVWLPDWRU�XQWXN�SURVHV�GLVNULW�\DQJ�OLQHDU�>�@��(VWLPDWRU�LQL�PHPSUHGLNVL�VWDWH�

EHULNXWQ\D�EHUGDVDUNDQ�VWDWH�VDDW�LQL�VHFDUD�UHNXUVLI��+DVLO�RXWSXW�GDUL�.DOPDQ�PHUXSDNDQ�VHEXDK�HVWLPDVL�\DQJ�



VHODQMXWQ\D�DNDQ�GLNRUHNVL�VHVXDL�KDVLO�REVHUYDVL�GL�VWDWH�EHULNXWQ\D��6HFDUD�JDULV�EHVDU��.DOPDQ�ILOWHU�GLEDJL�
PHQMDGL�GXD�SHUVDPDDQ��\DLWX�HVWLPDWLRQ�GDQ�PHDVXUHPHQW�

�� (VWLPDWLRQ�(TXDWLRQ
3HUVDPDDQ� LQL GLODNXNDQ� XQWXN�PHPSUHGLNVL� VWDWH�EHULNXWQ\D�EHUGDVDUNDQ� VWDWH� VDDW� LQL��3HUVDPDDQ� LQL�

GLEDJL�PHQMDGL�GXD��\DLWX�VWDWH�SUHGLNVL�GDQ�FRYDULDQFH SUHGLNVL�

௞ܠ ൌ ௞ିଵܠܣ ����

௞ܲ ൌ ܣ ௞ܲିଵܣ
் ൅ ܳ ����

3HUVDPDDQ� �� GLWXMXNDQ� XQWXN� PHPSUHGLNVL� VWDWH� EHULNXWQ\D� EHUGVDUNDQ� VWDWH� VHEHOXPQ\D� \DQJ�
GLWUDQVIRUPDVLNDQ� PHQJJXQDNDQ� PDWULNV� WUDQVLVL� $� >�@�� 6HGDQJNDQ� SHUVDPDDQ� ��� PHODNXNDQ� SUHGLNVL�
FRYDULDQFH�GHQJDQ�PHQDPEDKNDQ�PDWULNV�SURFHVV�QRLVH�4�>�@� ,QLVLDOLVDVL�VWDWH�ELDVDQ\D�GLDZDOL�GHQJDQ�QRO�
SDGD� VHWLDS� NRPSRQHQ� VWDWH� YHFWRU��8QWXN� LQLVLDOLVDVL� QLODL� 3� GDQ� 4� GLVHVXDLNDQ� GHQJDQ� NHDGDDQ� VLVWHP��
%HUVDPDDQ�GHQJDQ�MDODQQ\D�VLVWHP��QLODL�3�GDQ�4�LQL�DNDQ�EHUXEDK�VHVXDL�GHQJDQ�SURVHV�HVWLPDVL�GDQ�NRUHNVL��
3URVHV�HVWLPDVL�PHQJKDVLONDQ�QLODL�SUHGLNVL�VWDWH�[ GDQ�FRYDULDQFH�3�

�� 0HDVXUHPHQW (TXDWLRQ�
3HUVDPDDQ�LQL�GLODNXNDQ�XQWXN�PHQJREVHUYDVL�ODQJVXQJ�REMHN��+DVLO�REVHUYDVL�LQL�GLNDONXODVLNDQ�GHQJDQ�

KDVLO� HVWLPDVL� \DQJ� VXGDK�GLSUHGLNVL� VHEHOXPQ\D�XQWXN�PHQJKDVLONDQ� QLODL� VWDWH�GDQ�FRYDULDQFH�EDUX� \DQJ
GLJXQDNDQ� SDGD� HVWLPDVL� VHODQMXWQ\D�� +DO� LQL� WHUXV� GLODNXNDQ� VHFDUD� UHNXUVLI�� %HULNXW� DGDODK� SHUVDPDDQ�
PHDVXUHPHQW�\DQJ�GLJXQDNDQ�>�@�

௞ܭ ൌ ௞ܲିଵܪ
்ሺܪ ௞ܲିଵܪ

் ൅ ܴሻିଵ ����

௞ܠ ൌ ௞ିଵܠ ൅ ௞ܢሺܭ െ ௞ିଵሻܠܪ ����

௞ܲ ൌ ሺܫ െ ሻܪܭ ௞ܲିଵ ����

.�PHUXSDNDQ�.DOPDQ *DLQ \DQJ�GLJXQDNDQ�VHEDJDL�NRHILVLHQ�NHWLND�PHODNXNDQ�NRUHNVL�VWDWH�KDVLO�HVWLPDVL�
WHUKDGDS�KDVLO�REVHUYDVL� 6DPD�KDOQ\D�GHQJDQ�SURVHV�HVWLPDVL��SDGD SURVHV�NRUHNVL�LQL�MXJD�PHPLOLNL�PDWULNV�
QRLVH�\DLWX�PHDVXUHPHQW�QRLVH�5��2EVHUYDVL�GLWXOLVNDQ�GDODP�EHQWXN�YHNWRU�NRORP�]��.RPSRQHQ�NRPSRQHQ�
\DQJ�WHUGDSDW�SDGD�YHNWRU�WHUVHEXW�EHUJDQWXQJ�SDGD�VLVWHP�\DQJ�GLEXDW��3DGD YLGHR�ELDVDQ\D�NRPSRQHQ�EHULVL�
ORNDVL� REMHN� \DQJ� GLWDQGDL� GHQJDQ�ERXQGLQJ�ER[� VHUWD� DGD� \DQJ�PHQDPEDKNDQ� NRPSRQHQ� OHEDU� GDQ� WLQJJL�
ERXQGLQJ�ER[�SDGD�YHNWRU�]��0DWULNV�+�PHUXSDNDQ�PDWULNV�WUDQVLVL�\DQJ�GLJXQDNDQ�XQWXN�PHQWUDQVIRUPDVLNDQ�
VWDWH�KDVLO�HVWLPDVL�NH�GDODP�EHQWXN�YHNWRU�]� +DVLO�GDUL�SURVHV�PHDVXUHPHQW�LQL�DGDODK�QLODL�VWDWH�YHFWRU�[ GDQ�
FRYDULDQFH�3�\DQJ�EDUX��VHSHUWL�SDGD�SHUVDPDDQ��� GDQ�����.HGXD�QLODL�LQL�\DQJ�QDQWLQ\D�GLJXQDNDQ�NHPEDOL�
XQWXN�PHODNXNDQ�HVWLPDVL�VHODQMXWQ\D >�@�

,,,��3(5$1&$1*$1�6,67(0

6LVWHP� \DQJ� GLEDQJXQ� SDGD� SHQHOLWLDQ LQL� DGDODK� VLVWHP� \DQJ� GDSDW� PHQGHWHNVL� SHPDLQ� VHNDOLJXV�
PHPEHGDNDQ�SHPDLQ�EHUGDVDUNDQ�WLP�PDVLQJ�PDVLQJ��6HFDUD�XPXP�VLVWHP�DNDQ�PHPSURVHV�YLGHR�PDVXNNDQ�
\DQJ�EHULVL�UHNDPDQ�SHUWDQGLQJDQ�VHSDNEROD��6LVWHP�PHODNXNDQ�SURVHV�GHWHNVL��NODVLILNDVL�WLP��VHUWD�WUDFNLQJ�
SDGD VHWLDS� IUDPH�Q\D��6LVWHP�NHPXGLDQ�PHQDPSLONDQ�KDVLO�GHWHNVL�SHPDLQ�\DQJ�GLWDQGDL�GHQJDQ�ERXQGLQJ�
ER[�GHQJDQ�ODEHO�GL�VHWLDS�SHPDLQ�\DQJ�WHUGHWHNVL��VHUWD�ZDUQD�ERXQGLQJ�ER[�\DQJ�EHUEHGD��6HFDUD�JDULV�EHVDU��
VNHPD�VLVWHP�GLEDJL�PHQMDGL�GXD�WDKDS��\DLWX�WUDLQLQJ�GDQ�WHVWLQJ�YLGHR��



*DPEDU�� &RQWRK�+DVLO�'HWHNVL

$� 7UDLQLQJ
3URVHV� LQL XQWXN� PHODWLK� VLVWHP� DJDU� GDSDW� PHQGHWHNVL� REMHN� SHPDLQ� VHSDNEROD�� 7UDLQLQJ� GLODNXNDQ�

PHQJJXQDNDQ VHMXPODK�GDWD�FLWUD�SRVLWLI�GDQ�GDWD�FLWUD�QHJDWLI��'DWD�FLWUD�SRVLWLI�PHUXSDNDQ�REMHN�\DQJ�DNDQ�
GLNHQDOL��GDODP�NDVXV� LQL�\DLWX�SHPDLQ� VHSDNEROD��'DWD�LQL�EHUXSD�PRGHO�FLWUD�SOD\HU�DFWLRQ��VHSHUWL�EHUODUL��
EHUMDODQ�� EHUGLUL�� GDQ� DNVL�DNVL� ODLQ� \DQJ EHUKXEXQJDQ� GHQJDQ� DNWLYLWDV� SHPDLQ� VHSDNEROD GL� ODSDQJDQ��
6HGDQJNDQ�XQWXN�GDWD�FLWUD�QHJDWLI��GDWD�EHUXSD�FLWUD�EXNDQ�SHPDLQ�VHSDNEROD��VHSHUWL�UXPSXW��JDULV�ODSDQJDQ��
JDZDQJ��GDQ�REMHN�REMHN�ODLQ�\DQJ�NHPXQJNLQDQ�GDSDW�EHUDGD�GL�ODSDQJDQ��'DWD�SRVLWLI�DWDX�GDWD�JDPEDU�SRVH�
SHPDLQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL EHUMXPODK�����JDPEDU�VHGDQJNDQ�GDWD�QHJDWLI�PHUXSDNDQ�JDPEDU�
VXDVDQD�ODSDQJDQ�GHQJDQ�XNXUDQ����[���SLNVHO�VHEDQ\DN������EXDK�

*DPEDU�� &RQWRK�'DWDVHW

3URVHV� HNVWUDNVL� FLUL PHQJJXQDNDQ�+2* GHQJDQ� EHEHUDSD� XNXUDQ� GHWHFWLRQ�ZLQGRZ� GDUL� XNXUDQ� FLWUD�
��[������[����GDQ����[���SLNVHO��8NXUDQ�FHOO�GLEXDW�PHQMDGL�WLJD��\DLWX��[����[��GDQ��[��SLNVHO�GHQJDQ�XNXUDQ�
EORN��[��FHOO��6HGDQJNDQ�XQWXN�KLVWRJUDP��GLJXQDNDQ���ELQ�GHQJDQ UHQWDQJ�������GHUDMDW��3HPEDQJXQDQ�+2*�
GLODNXNDQ�SDGD VHWLDS�EORN�GHQJDQ�RYHUODS�VHEHVDU������-XPODK�GLPHQVL�YHNWRU�FLUL�+2* EHUJDQWXQJ�SDGD�



NRQILJXUDVL�XNXUDQ�FHOO�GDQ�EORN�+2*��+DVLO�HNVWUDNVL�FLUL�+2* GLNODVLILNDVL�PHQJJXQDNDQ�690 GHQJDQ�OLQHDU�
NHUQHO� +DVLO�NODVLILNDVL�PRGHO�GLVLPSDQ�XQWXN GLJXQDNDQ�SDGD�WDKDS�NODVLILNDVL REMHN�GDODP�SURVHV WHVWLQJ��

%� 7HVWLQJ
7HVWLQJ EHUWXMXDQ�XQWXN�PHQJHWDKXL�SHUIRUPDQVL�GDUL�VLVWHP�\DQJ�GLEDQJXQ��/DQJNDK�SHUWDPD�DGDODK WDKDS

VHJPHQWDVL� ODSDQJDQ�� +DO� LQL� GLODNXNDQ� GHQJDQ DVXPVL� SHPDLQ� VHSDNEROD VHODOX� EHUDGD� GL� DUHD ODSDQJDQ��
6HJPHQWDVL�ODSDQJDQ�GLODNXNDQ�GHQJDQ�FDUD�PHQJHOLPLQDVL�SLNVHO�\DQJ�EXNDQ�EHUZDUQD�KLMDX��DVXPVL�ODSDQJDQ�
EHUZDUQD�KLMDX���6HJPHQWDVL�GLODNXNDQ�GHQJDQ�PHPEDQGLQJNDQ��SLNVHO�SDGD�WLDS�FKDQQHO�5*%�>��@��-LND�QLODL�
SLNVHO�SDGD�*�OHELK�EHVDU�GDUL�QLODL�SLNVHO�SDGD�5�GDQ�%��PDND�SLNVHO�WHUVHEXW�GLDQJJDS�VHEDJDL�ODSDQJDQ�GDQ�
GLEHUL� QLODL� ��� -LND� WLGDN�� PDND� SLNVHO� WHUVHEXW� EXNDQ� ODSDQJDQ� GDQ� GLEHUL� QLODL� ��� 6HWHODK� PHODNXNDQ�
SHQJHOLPLQDVLDQ�SLNVHO��GLODNXNDQ�SURVHV�PRUIRORJL�XQWXN�PHQJKDVLONDQ�GDHUDK�DWDX�UHJLRQ�RI�LQWHUHVW��52,��
\DQJ�DNDQ�GLJXQDNDQ�XQWXN�SURVHV�VHODQMXWQ\D��.DUHQD�YLGHR�GLKDVLONDQ�GDUL�NDPHUD�\DQJ�VWDWLV��PDND�XQWXN�
PHQJXUDQJL�ZDNWX�NRPSXWDVL�SURVHV�SHQFDULDQ�REMHN��GLODNXNDQ�GHWHNVL�REMHN�EHUJHUDN��7DKDS�GHWHNVL�REMHN�
EHUJHUDN PHQJJXQDNDQ�DOJRULWPD� WKUHH�IUDPH�GLIIHUHQFH��0HWRGH�LQL�PHPEDQGLQJNDQ� IUDPH�VDDW�LQL�GHQJDQ�
IUDPH�VHEHOXPQ\D GDQ�IUDPH�VHWHODKQ\D��0HODOXL�SURVHV�PRUIRORJL��SLNVHO�SLNVHO�\DQJ�EHUQLODL�� �ZDUQD�SXWLK��
DNDQ�GLNHQDOL VHEDJDL�IRUHJURXQG��REMHN���

*DPEDU�� +DVLO�'HWHNVL�2EMHN�%HUJHUDN

3DGD�REMHN�REMHN�EHUJHUDN�\DQJ�WHUGHWHNVL��GLODNXNDQ�HNVWUDNVL FLUL�PHQJJXQDNDQ�+2*��+DVLO�HNVWUDNVL�+2*�
WHUVHEXW�GLNODVLILNDVLNDQ�PHQJJXQDNDQ�690�\DQJ�WHODK�GLEDQJXQ SDGD�WDKDS�WUDLQLQJ��6HWLDS�REMHN��SHPDLQ��
\DQJ�WHUGHWHNVL�GL�VHWLDS�IUDPH�GLEHUL ERXQGLQJ�ER[�VHEDJDL�FLUL�EDKZD�SHPDLQ�WHUGHWHNVL�

3DGD�DUHD�DUHD�ERXQGLQJ�ER[ KDVLO�GHWHNVL� GLODNXNDQ�HNVWUDNVL�FRORU�PRPHQW��'DUL�KDVLO�HNVWUDNVL��PDVLQJ�
PDVLQJ�DUHD ERXQGLQJ�ER[��GDWDSRLQW��WHUVHEXW PHPLOLNL�FLUL ZDUQD�GHQJDQ�� QLODL��PDVLQJ�PDVLQJ�FKDQQHO 5��
*�GDQ�%�PHPLOLNL���QLODL��6HPXD�KDVLO�HNVWUDNVL�FRORU�PRPHQW�GLNHORPSRNNDQ�NH�GDODP�FOXVWHU PHQJJXQDNDQ
DOJRULWPD�N�PHDQV��-XPODK�FOXVWHU \DQJ�GLWHQWXNDQ�EHUMXPODK�GXD��6HWHODK�FOXVWHU GDUL�PDVLQJ�PDVLQJ�REMHN�
GLGDSDWNDQ��ERXQGLQJ�ER[�GHQJDQ�GXD�MHQLV�ZDUQD�GLWDPSLONDQ�VHEDJDL�FLUL�EDKZD�REMHN�SHPDLQ�WHUGHWHNVL�GDQ�
WHODK� GLNHORPSRNNDQ� VHVXDL� FOXVWHU PDVLQJ�PDVLQJ��:DUQD� GDUL�ERXQGLQJ�ER[�PHUXSDNDQ YLVXDOLVDVL� XQWXN�
PHPEHGDNDQ�DQWDU�WLP��

3URVHV�GHWHNVL�REMHN�LQL�GLODNXNDQ�SDGD�VHWLDS�IUDPH��'DUL�KDVLO�GHWHNVL��GLSHUROHK�LQIRUPDVL�VHSHUWL�ORNDVL�
VHUWD�XNXUDQ�ERXQGLQJ�ER[� ,QIRUPDVL�ORNDVL�GLJXQDNDQ�VHEDJDL�NRPSRQHQ�WUDFNLQJ�XQWXN�GLHYDOXDVL�SDGD VHWLDS�
IUDPH� VHODQMXWQ\D�� 8QWXN� PHQLQJNDWNDQ� SHUIRUPDQVL� GHWHNVL� DWDX� PHPSHUWDKDQNDQ� SURVHV� GHWHNVL� REMHN�
GLODNXNDQ�PHWRGH�.DOPDQ�)LOWHU��0HWRGH� LQL�PHODNXNDQ�SUHGLNVL�DWDX�HVWLPDVL�VWDWH�EHULNXWQ\D�EHUGDVDUNDQ�
VWDWH�VDDW�LQL�GDQ�PHODNXNDQ�NRUHNVL�GDUL�KDVLO�HVWLPDVL�\DQJ�GLGDSDW�GHQJDQ�KDVLO�REVHUYDVL�SDGD�VWDWH�VDDW�LWX��
+DVLO�REVHUYDVL�EHUXSD� LQIRUPDVL�REMHN�\DQJ� WHODK� WHUHNVWUDN�GDUL�+2*�GDQ� FLUL ZDUQD�SDGD� IUDPH�VDDW� LWX��
3URVHV�HVWLPDVL�GLGDSDWNDQ�GDUL�KDVLO�SHUKLWXQJDQ�LQIRUPDVL�REMHN��SRVLVL�ERXQGLQJ�ER[��SDGD� IUDPH�VDDW�LQL�
XQWXN�PHQJKDVLONDQ�LQIRUPDVL�REMHN�SDGD�IUDPH�VHODQMXWQ\D��6HWHODK�PHODNXNDQ�HVWLPDVL���IUDPH�EHUXEDK�GDUL�
IUDPH�VHEHOXPQ\D�PHQMDGL�IUDPH�VDDW�LQL��3DGD�IUDPH�VDDW�LQL�GLODNXNDQ�SURVHV�NRUHNVL�GDUL�KDVLO�HVWLPDVL�IUDPH�
VHEHOXPQ\D��,QIRUPDVL�REMHN�KDVLO�HVWLPDVL�DNDQ�GLEDQGLQJNDQ�GHQJDQ�KDVLO�REVHUYDVL��LQIRUPDVL�Q\DWD�KDVLO�
GHWHNVL�+2*��SDGD�IUDPH�VDDW�LWX�XQWXN�PHQJXUDQJL�WLQJNDW�HUURU�SDGD�VDDW�GHWHNVL�DQWDU�IUDPH�



,9�+$6,/�3(1*8-,$1�'$1�$1$/,6,6

3HQJXMLDQ�GLODNXNDQ�XQWXN�PHQJXNXU�WLQJNDW�SHUIRUPDQVL�VLVWHP��3DGD�VLVWHP�LQL��GLODNXNDQ�GXD�SHQJXMLDQ��
\DLWX�SHQJXMLDQ�GHWHNVL� VHNDOLJXV� WUDFNLQJ GDQ�SHQJXMLDQ�NODVLILNDVL� WLP��3HQJXMLDQ�GLODNXNDQ�SDGD���YLGHR�
GHQJDQ�EHUEDJDL�NRQGLVL��VHSHUWL�YLGHR�SHUWDQGLQJDQ�VHSDNEROD GHQJDQ�SHQHUDQJDQ�DODPL�DWDX�EXDWDQ��WLQJNDW�
SHUEHGDDQ�ZDUQD�NRVWXP�SHPDLQ�� VHUWD� SHUEHGDDQ� WLQJNDW� LQWHQVLWDV�SHQFDKD\DDQ�SDGD�YLGHR��6HPXD�YLGHR�
GLDPELO� PHQJJXQDNDQ� NDPHUD� VWDWLV� GDUL� VDPSLQJ� ODSDQJDQ� �WULEXQ� SHQRQWRQ��� 3HQJXMLDQ� GLODNXNDQ�
PHQJJXQDNDQ� ��� IUDPH� \DQJ� GLDPELO� GHQJDQ� LQWHUYDO� NRQVWDQ� GL� WLDS� YLGHR� XML��1LODL� LQWHUYDO� VHWLDS� YLGHR�
EHUEHGD��WHUJDQWXQJ�GDUL�GXUDVL�DWDX�WRWDO� IUDPH�SDGD�YLGHR��1LODL�SHUIRUPDQVL�SHQJXMLDQ�PHQJJXQDNDQ�VNDOD�
GDUL���VDPSDL��� 3HQJXMLDQ�GHWHNVL�GLODNXNDQ�GHQJDQ�PHPEDQGLQJNDQ�ORNDVL�GHWHNVL�SHPDLQ�KDVLO�VLVWHP�GHQJDQ�
ORNDVL�SHPDLQ�Q\DWD�GL�VHWLDS�IUDPH�SDGD�YLGHR�XML��3HQJXMLDQ�DNDQ�GLODNXNDQ�SDGD�NRQILJXUDVL�\DQJ�EHUEHGD��
\DLWX�XNXUDQ�FHOO�+2*�\DQJ�GLJXQDNDQ��3HUIRUPDQVL�VLVWHP�GLWHQWXNDQ�GDUL�QLODL�)��VFRUH�\DQJ�GLSHUROHK�GDUL�
KDVLO�SUHFLVLRQ�GDQ�UHFDOO�>��@��

݈݈ܽܿ݁ݎ ൌ
ܶܲ

ܶܲ ൅ ܰܨ

����

݊݋݅ݏ݅ܿ݁ݎ݌ ൌ
ܶܲ

ܶܲ ൅ ܲܨ

����

ͳܨ െ ݁ݎ݋ܿݏ ൌ
ʹ ݔ ݊݋݅ݏ݅ܿ݁ݎ݌ ݔ ݈݈ܽܿ݁ݎ

݊݋݅ݏ݅ܿ݁ݎ݌ ൅ ݈݈ܽܿ݁ݎ

����

'DODP�NDVXV� LQL�� WUXH�SRVLWLYH� �73��PHQJLQGLNDVLNDQ� MXPODK� ORNDVL�SHPDLQ�KDVLO�GHWHNVL�VLVWHP�\DQJ�VHVXDL�
GHQJDQ�ORNDVL�SHPDLQ�DVOL�GL�YLGHR��6HGDQJNDQ�IDOVH�SRVLWLYH��)3��PHQJLQGLNDVLNDQ�MXPODK�ORNDVL�KDVLO�GHWHNVL�
\DQJ�PHQXMXNNDQ�EXNDQ�SHPDLQ��.HPXGLDQ� IDOVH�QHJDWLYH��)1� PHQJLQGLNDVLNDQ�MXPODK�SHPDLQ�\DQJ�WLGDN�
WHUGHWHNVL�ROHK�VLVWHP�

3HQJXMLDQ� NODVLILNDVL� WLP GLODNXNDQ� XQWXN� PHQJHWDKXL� VHEHUDSD� EDLN� FLUL ZDUQD� FRORU� PRPHQW� \DQJ�
GLJXQDNDQ�XQWXN�PHPEHGDNDQ�DQWDUD�VDWX�WLP�GHQJDQ�WLP�ODLQ��3HUIRUPDQVL�GLKLWXQJ�PHQJJXQDNDQ�SHUVDPDDQ�
DNXUDVL�VHEDJDL�EHULNXW�

݅ݏܽݎݑ݇ܽ ൌ
σ݊݅ܽ݉݁݌ ݉݅ݐ ݔ ݃݊ܽݕ ݎܾܽ݊݁
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$� +DVLO�3HQJXMLDQ�'HWHNVL�
'HWHNVL�\DQJ�GLJXQDNDQ�SDGD�VLVWHP�LQL�GLNRPELQDVLNDQ�GHQJDQ�WUDFNLQJ�.DOPDQ��VHKLQJJD�NHPDPSXDQ�

GHWHNVL� DNDQ�GLEDQWX�ROHK� WUDFNLQJ�.DOPDQ��3DGD�SURVHV� LQL� GLODNXNDQ�SHQJXMLDQ�PHQJJXQDNDQ�XNXUDQ� FHOO�
+2*�\DQJ�EHUEHGD��+DVLO�SHQJXMLDQ�GDSDW�GLOLKDW�SDGD�WDEHO�EHULNXW�

7DEHO�� +DVLO�3HQJXMLDQ�'HWHNVL�3HPDLQ�6HSDNEROD

9LGHR
8NXUDQ�'HWHFWLRQ�

:LQGRZ
8NXUDQ�FHOO +2*��SLNVHO�
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3HUIRUPDQVL 3UHFLVLRQ�5HFDOO��)��VFRUH�

'DUL�KDVLO�SHQJXMLDQ�GDSDW�GLOLKDW�EDKZD�XNXUDQ�FHOO�GDQ�XNXUDQ�VOLGLQJ�ZLQGRZ�VDOLQJ�EHUSHQJDUXK��.HWLND�
XNXUDQ�VOLGLQJ�ZLQGRZ���[���SLNVHO�PDND�XNXUDQ�FHOO�\DQJ�RSWLPDO�DGDODK��[��GDQ��[��SLNVHO��6HPHQWDUD�XQWXN�
XNXUDQ�VOLGLQJ�ZLQGRZ���[���GDQ����[����XNXUDQ�FHOO�VDQJDW�EHUSHQJDUXK�GDODP�MXPODK�)3�GDQ�)1��6HPDNLQ�
NHFLO�XNXUDQ�FHOO�PDND�VHPDNLQ�EHVDU�NHPXQFXODQ )3�GDQ�)1��
%� 3HQJXMLDQ�.ODVLILNDVL�7LP

3DGD� SHQJXMLDQ� LQL�� GLSLOLK� NRQILJXUDVL� +2*� \DQJ� PHPLOLNL� QLODL� SHUIRUPDQVL� SDOLQJ� WLQJJL� SDGD� VDDW�
GHWHNVL��'HQJDQ�NRQILJXUDVL� WHUVHEXW��GLKLWXQJ�SHUIRUPDQVL�NODVLILNDVL�SDGD� VHWLDS�YLGHR�XML� :DVLW��SHQMDJD�
JDZDQJ��GDQ�ERXQGLQJ�ER[�ODLQ�VHODLQ�SHPDLQ�WLP�$�GDQ�%�WLGDN�DNDQ�GLKLWXQJ��'L�EDZDK�LQL�PHUXSDNDQ�WDEHO�
KDVLO�SHQJXMLDQ�NODVLILNDVL�WLP�

7DEHO�� +DVLO�3HQJXMLDQ�.ODVLILNDVL�7LP

9LGHR .RQGLVL

$NXUDVL

7LP�$ 7LP�%

$ 'HWHFWLRQ�ZLQGRZ����[���SLNVHO��3HUEHGDDQ�NRVWXP�MDXK�
EDFNJRXQG�SHPDLQ�XQLIRUP

���� ����

% 'HWHFWLRQ�ZLQGRZ���[���SLNVHO��3HUEHGDDQ�NRVWXP�MDXK��
EHEHUDSD�EDFNJRXQG�SHPDLQ�WLGDN�XQLIRUP

���� ����

& 'HWHFWLRQ�ZLQGRZ���[���SLNVHO��3HUEHGDDQ�NRVWXP�GHNDW��
EDFNJRXQG�SHPDLQ�XQLIRUP

���� ����

' 'HWHFWLRQ�ZLQGRZ���[���SLNVHO��SHUEHGDDQ�NRVWXP�MDXK��
EDFNJRXQG�SHPDLQ�XQLIRUP

���� ����

( 'HWHFWLRQ�ZLQGRZ���[���SLNVHO� SHUEHGDDQ�NRVWXP�VHGDQJ�
VHUWD�SHQFDKD\DDQ�SDGD�YLGHR�WLGDN�VHUDJDP���EHEHUDSD�
EDFNJRXQG�SHPDLQ�WLGDN�XQLIRUP

���� ����

) 'HWHFWLRQ�ZLQGRZ���[���SLNVHO��SHUEHGDDQ�NRVWXP�MDXK��
EDFNJRXQG�SHPDLQ�XQLIRUP

���� ����

* 'HWHFWLRQ�ZLQGRZ���[���SLNVHO��SHUEHGDDQ�NRVWXP�MDXK��
EHEHUDSD�EDFNJRXQG�SHPDLQ�WLGDN�XQLIRUP
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%HUGDVDUNDQ�WDEHO�KDVLO�SHQJXMLDQ�GL�DWDV�� WHUOLKDW�EDKZD�YLGHR�&�GDQ�9LGHR�(�PHPLOLNL� WLQJNDW�DNXUDVL�
\DQJ�NHFLO��3DGD�YLGHR�&��WLQJNDW�DNXUDVL�\DQJ�NHFLO�GLVHEDENDQ�NDUHQD�SHUEHGDDQ�ZDUQD�NRVWXP�\DQJ�GHNDW���
6HODLQ� LWX� MXJD� SHQJDPELODQ� JDPEDU� \DQJ� MDXK�PHQ\HEDENDQ� XNXUDQ� SHPDLQ� \DQJ� WHUGHWHNVL� NHFLO�� KDO� LQL�
WHQWXQ\D�DNDQ�PHPSHQJDUXKL�XNXUDQ�JDPEDU�LQSXW�VDDW�PHODNXNDQ�HNVWUDNVL�FLUL ZDUQD�

�
9��.(6,038/$1

%HUGDVDUNDQ� KDVLO� SHQJXMLDQ� \DQJ� WHODK� GLNHWDKXL� SDGD� EDE� VHEHOXPQ\D��PDND� NHVLPSXODQ� \DQJ� GDSDW�
GLWDULN�GDUL�SHQHOLWLDQ LQL�DGDODK�VHEDJDL�EHULNXW�
�� $OJRULWPD�HNVWUDNVL�FLUL +2*�GDSDW GLJXQDNDQ�SDGD�VLVWHP�GHWHNVL�GDQ�WUDFNLQJ�SHPDLQ�VHSDNEROD�SDGD�

GDWD� YLGHR� SHUWDQGLQJDQ� VHSDNEROD GHQJDQ� NRQGLVL SHUEHGDDQ� WLQJNDW� LQWHQVLWDV� SHQFDKD\DDQ GHQJDQ�
SHUIRUPDQVL�WHUEDLN�DGDODK�)��6FRUH ������

�� 3HQHQWXDQ�XNXUDQ�GHWHFWLRQ�ZLQGRZ�GDQ�FHOO�+2*�PHPSHQJDUXKL�SHUIRUPDQVL�VLVWHP��8NXUDQ�FHOO�+2*�
KDUXV�SURSRUVLRQDO GHQJDQ�XNXUDQ�GHWHFWLRQ�ZLQGRZ��-LND�XNXUDQ GHWHFWLRQ�ZLQGRZ�VHEHVDU����[���SLNVHO��
PDND�XNXUDQ�FHOO�+2*�PLQLPDO�PHPLOLNL�XNXUDQ�����GDUL�OHEDU�GHWHFWLRQ�ZLQGRZ�XQWXN�OHEDU�GDQ�WLQJJL�
FHOO DJDU�KLVWRJUDP�\DQJ�GLEXDW�SURSRUVLRQDO�PHPEHQWXN�VXDWX�REMHN�\DQJ�GLFDUL��



�� 3HQJJXQDDQ� .DOPDQ� ILOWHU GLNRPELQDVLNDQ� GHQJDQ� +2* PHPEHULNDQ� SHUIRUPDQVL� \DQJ� EDLN� GDODP�
PHODNXNDQ�WUDFNLQJ SHPDLQ��.HWLND�VXDWX�REMHN�SHPDLQ�WLGDN�WHUGHWHNVL�ROHK�+2*�SDGD�IUDPH�VHODQMXWQ\D��
VLVWHP�WHWDS�DNDQ�PHQGHWHNVL�REMHN�WHUVHEXW�PHQJJXQDNDQ�KDVLO�WUDFNLQJ�.DOPDQ��

�� 3HQJJXQDDQ�FRORU�PRPHQW�VHEDJDL�FLUL ZDUQD�SDGD�SHQJNODVLILNDVLDQ�WLP�VHSDNEROD GDSDW�GLJXQDNDQ�SDGD�
NDVXV�VHSDNEROD��'DODP�SHQHOLWLDQ�LQL��NODVLILNDVL�WLP�PHQJJXQDNDQ�FRORU�PRPHQW PHQJKDVLONDQ�DNXUDVL�
WHUWLQJJL�VHEHVDU������GDQ������SDGD�WLP�$�GDQ�WLP�%�SDGD YLGHR�'��

'$)7$5�3867$.$
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>�@ 'DODO�� 1DYQHHW�� DQG� %LOO� 7ULJJV��+LVWRJUDPV� RI� 2ULHQWHG� *UDGLHQWV� IRU� +XPDQ�'HWHFWLRQ��&RPSXWHU�
9LVLRQ�DQG�3DWWHUQ�5HFRJQLWLRQ��������&935�������,(((�&RPSXWHU�6RFLHW\�&RQIHUHQFH�RQ��9RO�����,(((��
�����

>�@ /L��&KDQJ\DQ��/LMXQ�*XR��DQG�<LFKHQ�+X��$�1HZ�0HWKRG�&RPELQLQJ�+2*�DQG�.DOPDQ�)LOWHU�IRU�9LGHR�
%DVHG� +XPDQ� 'HWHFWLRQ� DQG� 7UDFNLQJ� ,PDJH� DQG� 6LJQDO� 3URFHVVLQJ� �&,63��� ����� �UG� ,QWHUQDWLRQDO�
&RQJUHVV�RQ��9RO�����,(((�������

>�@ 6WDWQLNRY�$OH[DQGHU��+DUGLQ�'RXJODV��*X\RQ�,VDEHOOH��$OLIHULV�&RQVWDQWLQ�)��$�*HQWOH�,QWURGXFWLRQ�WR�
6XSSRUW� 9HFWRU� 0DFKLQH� LQ� %LRPHGLFLQH��%LRPHGLFDO� DQG� +HDOWK� ,QIRUPDWLFV�� )URP� )RXQGDWLRQV� � WR�
$SSOLFDWLRQV�WR�3ROLF\��$0,$�6DQ�)UDQFLVFR�1RYHPEHU�������������
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