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3(1,1*.$7$1�.($0$1$1�'$7$�7(5+$'$3�6(5$1*$1�
5(027(�$&&(66�752-$1 �5$7��3$'$�&<%(5&5,0,1$/

0(1**81$.$1�
0(72'(�'<1$0,&�67$7,&

1$11<���<8',�35$<8',���,0$0�5,$',�

3URJUDP�6WXGL 7HNQLN�,QIRUPDWLND�����
8QLYHUVLWDV�,VODP�,QGRQHVLD��,QGRQHVLD

��3URJUDP�6WXGL 6LVWHP�,QIRUPDVL�
8QLYHUVLWDV�$KPDG�'DKODQ��,QGRQHVLD

(�PDLO�����������#VWXGHQWV�XLL�DF�LG���
SUD\XGL#XLL�DF�LG�

LPDP�ULDGL#LV�XDG�DF�LG�

$%675$.
5HPRWH�$FFHVV�7URMDQ� �5$7��PHUXSDNDQ�SURJUDP�PDOZDUH� MHQLV�7URMDQ�+RUVH�\DQJ�
PHQFDNXS�SLQWX�EHODNDQJ��EDFNGRRU��XQWXN�NRQWURO�DGPLQLVWUDWLI�DWDV�NRPSXWHU�WDUJHW��
3HQHOLWLDQ�LQL�PHODNXNDQ�VNHQDULR SHQ\HUDQJDQ XQWXN�PHQJHWDKXL�FDUD�NHUMD�VHUDQJDQ�
5$7��PHODNXNDQ�VHUDQJDQ�5$7�GDQ�PHQLQJNDWNDQ�NHDPDQDQ�GDWD�GDUL�VHUDQJDQ�5$7�
PHODOXL� VLPXODVL� GDQ�PDQIDDW� GDUL�0LNUR7LN� 3URJUDP�PDOZDUH� MHQLV� WURMDQ� QM5$7�
VHEDJDL�PHGLD�VLPXODVL�DQWDUD�ODSWRS�DWWDFNHU��SHQ\HUDQJ��GDQ�ODSWRS�YLFWLP��NRUEDQ���
0HWRGH� \DQJ� GLJXQDNDQ� DGDODK� PHWRGH� '\QDPLF� 6WDWLF�� GLPDQD� GDODP� SHQJDWXUDQ�
MDULQJDQ� GHQJDQ� PHQHQWXNDQ� ,3� $GGUHVV�� \DLWX� PHQJKXEXQJNDQ� �� �GXD�� 0LNUR7LN�
5RXWHU��5RXWHU�5%���8L 9HUVL���GL�ODSWRS�DWWDFNHU�GDQ�5RXWHU�5%�����Q'�GL�ODSWRS�
NRUEDQ�� %HEHUDSD� WRROV� IRUHQVLN� \DQJ� GLJXQDNDQ� GLDQWDUDQ\D� :LUHVKDUN�� 'LVN�
,QYHVWLJDWRU��9LUXV�7RWDO�VHEDJDL�SURVHV�DQDOLVLV��

.DWD�NXQFL ��ILUHZDOO��QM5$7��5HPRWH�$FFHVV�7URMDQ��5$7���URXWHU

,� 3(1'$+8/8$1

7LQJJLQ\D� SHQ\HEDUDQ� LQWHUQHW� PHQFLSWDNDQ� NHMDKDWDQ� WDN� KDQ\D� WHUMDGL� GDODP�

GXQLD�Q\DWD��WHWDSL�PHUDPEDK�NH�GXQLD�PD\D�\DQJ�VHULQJ�GLVHEXW�VHEDJDL�F\EHU�FULPH�

.HMDKDWDQ�WHUVHEXW�WLGDN�PHQJJXQDNDQ�NHNHUDVDQ�ILVLN��+XNXP�SLGDQD�\DQJ�PHQJDWXU�

NHMDKDWDQ� �WLQGDN�SLGDQD��GL� GXQLD�PD\D�GLNHQDO�GHQJDQ� LVWLODK� F\EHUFULPH� ODZ��GDQ�

MHQLV�NHMDKDWDQQ\D�GLVHEXW�F\EHUFULPH��SHODNXQ\D�GLVHEXW�F\EHUFULPLQDO� &\EHUFULPLQDO�

DGDODK SHODNX�NHMDKDWDQ�GL�ELGDQJ�WHNQRORJL�LQIRUPDVL��F\EHUFULPH���EDLN�SHODNX�VHFDUD�

ODQJVXQJ�PDXSXQ� SHODNX� \DQJ� WXUXW� VHUWD�PHODNXNDQ� F\EHUFULPH�� DGD� DWDX� WLGDNQ\D�

SHODNX�VHFDUD�WLGDN�ODQJVXQJ�GLWHQWXNDQ�ROHK�EHQWXN�WLQGDN�SLGDQD��NDUHQD�GLGDODPQ\D�
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WHUNDQGXQJ� VLDSD� VDMD� \DQJ� GDSDW� GLSHUWDQJJXQJMDZDENDQ� VHFDUD� SLGDQD�� 0DOZDUH�

GLGHILQLVLNDQ� VHEDJDL� VHPXD� SHUDQJNDW� OXQDN� MDKDW�� SURJUDP� NRPSXWHU� MDKDW�� DWDX�

SHUDQJNDW�OXQDN�MDKDW��VHSHUWL�YLUXV��NRPSXWHU���WURMDQV��VS\ZDUH��GDQ�ZRUP� 6DODK�VDWX�

VHUDQJDQ�PDOZDUH�WURMDQ \DQJ�EHUEDKD\D�DGDODK�VHUDQJDQ�5HPRWH�$FFHVV�7URMDQ��5$7��

5HPRWH� $FFHVV� 7URMDQ �5$7� DGDODK� SURJUDP� PDOZDUH \DQJ� PHQFDNXS� SLQWX�
EHODNDQJ��EDFNGRRU��XQWXN�NRQWURO�DGPLQLVWUDWLI�DWDV�NRPSXWHU�WDUJHW��3LQWX�EHODNDQJ�
\DQJ�GLPDNVXG�DGDODK�EHUXSD�SRUW��%DFNGRRUPHUXSDNDQ�PHWRGH�\DQJ�GLJXQDNDQ�XQWXN�
PHOHZDWL� DXWHWLILNDVL QRUPDO� �ORJLQ� GDQ� EHUXVDKD� WLGDN� WHUGHWHNVL�� 6WDWLVWLN�
SHUNHPEDQJDQ�7URMDQ�WDKXQ������\DQJ�PHUXMXN�SDGD�*DPEDU���

*DPEDU����6WDWLVWLN�3HUNHPEDQJDQ�7URMDQ����� �6XPEHU���9DNVLQ�FRP�

%HUGDVDUNDQ� WHNQLN� GDQ�PHWRGH� \DQJ�GLJXQDNDQ�� WHUGDSDW� EHEHUDSD� MHQLV�7URMDQ�
+RUVH��DQWDUD�ODLQ���(NR�,QGUDMLW�������

D� 5HPRWH�$FFHVV�7URMDQ��5$7���NHUXJLDQ�\DQJ�GLWLPEXONDQ�DGDODK�NRPSXWHU�NRUEDQ�

GDSDW�GLDNVHV�VHFDUD�UHPRWH�

E� 3DVVZRUG� 6HQGLQJ� 7URMDQ�� NHUXJLDQ� \DQJ� GLWLPEXONDQ� DGDODK� SDVVZRUG \DQJ�

GLNHWLN�ROHK�NRPSXWHU�NRUEDQ�DNDQ�GLNLULPNDQ�PHODOXL�HPDLO�WDQSD�VHSHQJHWDKXDQ�

GDUL�NRUEDQ�VHUDQJDQ�

F� .H\ORJJHU��NHUXJLDQ�\DQJ�GLWLPEXONDQ�DGDODK�NHWLNDQ�DWDX�LQSXW�PHODOXL�NH\ERDUG�

DNDQ�GLFDWDW�GDQ�GLNLULPNDQ�YLD�HPDLO�NHSDGD�KDFNHU \DQJ�PHPDVDQJ�NH\ORJJHU�

G� 'HVWUXFWLYH�7URMDQ��NHUXJLDQ�\DQJ�GLWLPEXONDQ�DGDODK�ILOH�ILOH�\DQJ�WHUKDSXV�DWDX�

KDUG�GLVN�\DQJ�WHUIRUPDW�

H� )LOH�7UDQVIHU�3URWRFRO��)73��7URMDQ��NHUXJLDQ�\DQJ�WHUMDGL�DGDODK�GLEXNDQ\D�SRUW�

���GDODP�VLVWHP�NRPSXWHU�WHPSDW�GLODNXNDQQ\D�GRZQORDG�GDQ�XSORDG�ILOH�
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I� 'HQLDO�RI�6HUYLFH� �'R6��7URMDQ�� MHQLV�VHUDQJDQ� WHUKDGDS�VHEXDK�NRPSXWHU�DWDX�

VHUYHU�GL�GDODP�MDULQJDQ�LQWHUQHW�GHQJDQ�FDUD�PHQJKDELVNDQ�VXPEHU� �UHVRXUFH�

\DQJ� GLPLOLNL� ROHK� NRPSXWHU� WHUVHEXW� VDPSDL� NRPSXWHU� WHUVHEXW� WLGDN� GDSDW�

PHQMDODQNDQ�IXQJVLQ\D�GHQJDQ�EHQDU��VHKLQJJD�VHFDUD�WLGDN�ODQJVXQJ�PHQFHJDK�

SHQJJXQD� ODLQ� XQWXN� PHPSHUROHK� DNVHV� OD\DQDQ� GDUL� NRPSXWHU� \DQJ� GLVHUDQJ�

WHUVHEXW�

J� 6RIWZDUH� 'HWHFWLRQ� .LOOHU�� NHUXJLDQQ\D� GDSDW� SURJUDP�SURJUDP� NHDPDQDQ��

VHSHUWL�]RQH�DODUP��DQWL�YLUXV��GDQ�DSOLNDVL�NHPDQDQ�ODLQQ\D��GDQ

K� 3UR[\� 7URMDQ�� NHUXJLDQ� \DQJ� GLWLPEXONDQ� DGDODK� GL� ³VHWWLQJQ\D´� NRPSXWHU�

NRUEDQ�PHQMDGL� ³SUR[\� VHUYHU´� DJDU� GLJXQDNDQ� XQWXN�PHODNXNDQ� ³DQRQ\PRXV�

WHOQHW´��VHKLQJJD�GLPXQJNLQNDQ�GLODNXNDQ�DNWLYLWDV�EHODQMD�RQOLQH�GHQJDQ�NDUWX�

NUHGLW� FXULDQ� GLPDQD� \DQJ� WHUODFDN� QDQWLQ\D� DGDODK� NRPSXWHU� NRUEDQ�� EXNDQ�

NRPSXWHU�SHODNX�NHMDKDWDQ�

0RGXV� GDUL� 7URMDQ� +RUVH LQL� DGDODK� PHQXPSDQJL� ILOH� ELDVD� \DQJ� ELOD� VXGDK�

GLHNVHNXVL� DNDQ� PHQMDODQNDQ� DNWLYLWDV� ODLQ� \DQJ� PHUXJLNDQ� VHNDOLSXQ� WLGDN�

PHQJKLODQJNDQ IXQJVL�XWDPD� ILOH� \DQJ�GLWXPSDQJLQ\D�� ,QYHVWLJDWRU�GDSDW�PHPDVDQJ�

VQLIIHU� SDNHW� XQWXN� PHQDQJNDS� ODOX� OLQWDV� \DQJ� EHUMDODQ� GL� MDULQJDQ� GDQ�

PHQJDQDOLVLVQ\D���+HUPDGXDQWL�	�5LDGL�������

,,� 0(72'(�3(1(/,7,$1

&DUD� NHUMD� VHUDQJDQ� 5$7� GLEDKDV� GDODP� UDQJNDLDQ� WRSRORJL� VHUDQJDQ� 5HPRWH�
$FFHVV�7URMDQ �5$7� \DQJ�GLWXMXNDQ�SDGD�*DPEDU���

*DPEDU����7RSRORJL�6HUDQJDQ�5$7
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,3�DGGUHVV��,QWHUQHW�SURWRNRO�DGGUHVV��DGDODK�PHWRGH�SHQJDODPDWDQ�SDGD�MDULQJDQ�

NRPSXWHU� GHQJDQ� PHPEHULNDQ� VHGHUHWDQ� DQJND� SDGD� NRPSXWHU� �KRVW��� URXWHU� DWDX�

SHUDODWDQ�MDULQJDQ�ODLQQ\D��%KD\DQJNDUD�������

%HUGDVDUNDQ� WRSRORJL� SHQHOLWLDQ� LQL� EDJDLPDQD� VHUDQJDQ�SURJUDP�PDOZDUH� MHQLV

5$7�WHUMDGL�GLDZDOL�GDUL�WLQGDNDQ�SHODNX�DWWDFNHU�\DQJ�PHODNXNDQ�SHQ\HUDQJDQ�PHODOXL�

MDULQJDQ�/$1��/RFDO�$UHD�1HWZRUN��GHQJDQ�PHQJLULPNDQ�SURJUDP�PDOZDUH�MHQLV�5$7�

PHODOXL�YLD�HPDLO��ELVD�OHZDW�ILOH�VKDULQJ��DWDX PHGLD�VRVLDO�GHQJDQ�FDUD�PHQDQDPNDQ�

SURJUDP�PDOZDUH� WHUVHEXW�NH�/DSWRS�NRUEDQ�\DQJ�WHUKXEXQJ�GHQJDQ�MDULQJDQ�URXWHU��

/DSWRS NRUEDQ� DNKLUQ\D� WHUMDQJNLW� \DQJ�PHQJDNLEDWNDQ� /DSWRS NRUEDQ� ELVD� GLDNVHV�

GDODP�MDULQJDQ�/$1�

,,,� +$6,/�'$1�3(0%$+$6$1

D� 6HWWLQJDQ�-DULQJDQ�5RXWHU

0LNURWLN�SDGD�KDUGZDUH�EHUEDVLV�NRPSXWHU�NRPSXWHU�SULEDGL� �3&�� \DQJ�GLNHQDO�

GHQJDQ�VWDELOLWDV�PHUHND��NRQWURO�NXDOLWDV��GDQ�IOHNVLELOLWDV�XQWXN�EHUEDJDL MHQLV�SDNHW�

GDWD�GDQ�SHQDQJDQDQ�SURVHV�LQL��URXWLQJ�� �0D]GDGL��5LDGL��	�/XWKIL�������

.RQILJXUDVL�\DQJ�GLODNXNDQ�NH�VLVWHP�GHQJDQ�PHQJJXQDNDQ�DSOLNDVL�:LQ%R[ YHUVL�

������ 'DODP� VLPXODVL� LQL� PHQJJXQDNDQ� �� �GXD�� EXDK� ODSWRS� \DLWX� ODSWRS� DWWDFNHU�

�SHQ\HUDQJ��GDQ�ODSWRS�NRUEDQ��MXJD�PHQJJXQDNDQ����GXD��EXDK�0LNUR7LN�URXWHU�MHQLV�

5RXWHU�5%�����Q'�VHEDJDL�5RXWHU�$�XQWXN�ODSWRS�DWWDFNHU�GDQ�5%���8L 9HUVL���XQWXN�

ODSWRS�DWWDFNHU�VHEDJDL�5RXWHU�%�XQWXN�ODSWRS�NRUEDQ��6HWWLQJDQ�GLPXODL�GHQJDQ�DSOLNDVL�

:LQER[� GHQJDQ� PHPEXDW� ,3� $GGUHVV� GL� ODSWRS� DWWDFNHU� GHQJDQ� DODPDW� ,3� $GGUHVV�

DGDODK� ������������ GDQ� ,3� $GGUHVV� SDGD� ODSWRS� NRUEDQ� DGDODK� ����������� VHSHUWL�

UXMXNDQ SDGD *DPEDU ��
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*DPEDU ���6HWWLQJ�,3�$GGUHVV�/DSWRS�$WWDFNHU

7DKDS�VHODQMXWQ\D�NLWD�DNDQ�PHQ\DPEXQJNDQ�NH�,3�URXWHU�EDLN�ODSWRS�NRUEDQ�GHQJDQ�

'HVWLQDWLRQ�$GGUHVV�����������������*DWHZD\������������GDQ� ODSWRS�DWWDFNHU�GHQJDQ�

'HVWLQDWLRQ�$GGUHVV�����������������*DWHZD\�������������6WDWLV�DGDODK�WDPSLODQ�NRGH�

DNWXDO� XQWXN�PHQGDSDWNDQ� SHPDKDPDQ� \DQJ� OHELK� EDLN� WHQWDQJ�PDOZDUH�� VHPHQWDUD�

GLQDPLND� DGDODK� XQWXN�PHQJDQDOLVLV� SHUXEDKDQ� NHWLND�PDOZDUH� GLHNVHNXVL� �8VPDQ��

3UD\XGL��	�5LDGL�������

7DKDS� EHULNXWQ\D� PHODNXNDQ� VHWWLQJDQ� MDULQJDQ� ,3� 5RXWHU� EDLN� SDGD� 5RXWHU� $�

GHQJDQ�,3�5RXWH���������������VHEDJDL�HWKHU��VWDWXV�'$&��'\QDPLF�$FWLYH�&RQQHFWHG��

GDQ�,3�5RXWH����������������VHEDJDL�HWKHU��VWDWXV�'$&�GDQ�5RXWHU�%�GHQJDQ�,3�5RXWH�

�������������� VHEDJDL� HWKHU�� VWDWXV�'$&� �'\QDPLF�$FWLYH�&RQQHFWHG��GDQ� ,3�5RXWH�

���������������VHEDJDL�HWKHU��VWDWXV�'$&��'$&�DUWLQ\D�PHQXQMXNNDQ�HWKHU�\DQJ�DNWLI�

GDQ�PHPSXQ\DL�,3�5RXWH��VHGDQJNDQ�$&��$FWLYH�6WDWLF��DUWLQ\D�DGD�VHEXDK�URXWH�VWDWLF

\DQJ�GLWXMXNDQ�GDODP�*DPEDU���

*DPEDU����+DVLO�6HWWLQJ�,3�5RXWH

6HWWLQJ�MDULQJDQ�GLNHWDKXL�GHQJDQ�KDVLO�\DQJ�GLODNXNDQ�NRQHNVL�ORNDO�GHQJDQ�PHPEXND�

&RPPDQG� 3URPSW� ODOX� SLQJ� ,3� ODSWRS� EDLN� ODSWRS� NRUEDQ� GDQ� ODSWRS� DWWDFNHU�� -LND�

VWDWXVQ\D�XGDK�UHSO\ EHUDUWL�VHWWLQJDQQ\D�VXGDK�ELVD�GLDNVHV�,3�$GGUHVV�VHFDUD�VWDWLF�

6HODQMXWQ\D�GLODNXNDQ�SHQ\HVXDLDQ�SDGD�WHUPLQDO�GL :LQER[�XQWXN�PHQJHWDKXL�VWDWXV�

GDULSDGD� ,3� +RVW� VHWHODK� GLODNXNDQ� SHPEXDWDQ� ,3� 5RXWH� GL� /DSWRS� DWWDFNHU�� 8QWXN�
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PHQJHWDKXL�WUDILF�SRUW�PDVLQJ�PDVLQJ�MDULQJDQ�GDUL�5RXWHU $�GDQ�5RXWHU�%�PHODOXL�WDE�

,QWHUIDFH�/LVW�GL�:LQER[�� LQIRUPDVLQ\D�PHQXQMXNNDQ�SRUW GL� HWKHU��GDQ�HWKHU�� WHODK�

EHUMDODQ��5XQQLQJ��GDODP�NHFHSDWDQ�NESV�SRUW�

E� 6LPXODVL�5HPRWH�$FFHVV�7URMDQ��5$7�

0HQJHWDKXL�FDUD�NHUMD�GDQ�GHWHNVL�VHUDQJDQ�5$7�GHQJDQ�PHODNXNDQ�SHPEXDWDQ�

PDOZDUH� MHQLV� WURMDQ� GHQJDQ� PHQJJXQDNDQ� WRROV� QM5$7� Y������� 7DKDS� SHPEXDWDQ�

PDOZDUH�MHQLV�WURMDQ�LQL�GLODNXNDQ�GL�ODSWRS�DWWDFNHU�GHQJDQ�PHQJJXQDNDQ�DODPDW�,3�

$GGUHVV�+RVW���������������GHQJDQ�SRUW����GDQ�QDPD�9LFWLP�+DFNHG GHQJDQ�QDPD�

ILOH��H[H�DGDODK�VVV�H[H��\DQJ�GLWXMXNDQ�SDGD *DPEDU ��

*DPEDU����+DVLO�%XLOGHU�5$7

7DKDS�VHODQMXWQ\D�ILOH�VVV�H[H GL�FRS\�NH�ODSWRS�NRUEDQ�GHQJDQ�GRXEOH�NOLN�GL�GHVNWRS�

NRUEDQ�� PDND� DNDQ� WDPSLO� GL� WRROV� QM5$7� GHQJDQ� QDPD� "YLFWLPB%(����%'�� ,3�

$GGUHVV� ��������������� MHQLV� 3&� ,QWHO�� 8VHU� $VXV�� 7DQJJDO� ,QVWDOO� WHUFDQWXP� GDQ�

LQIRUPDVL�2SHUDWLQJ�6\VWHP��\DQJ�PHUXMXN�SDGD�*DPEDU���

*DPEDU����3URVHV�5$7�%HUKDVLO�GL�5HPRWH

$QDOLVLV�5HPRWH�$FFHVV�7URMDQ� �5$7��GDODP�KDO� LQL� MHQLV�PDOZDUH�QM5$7�SDGD�

ODSWRS�NRUEDQ�VHWHODK�EHUKDVLO�GL�DPELO�DOLK�ROHK� ODSWRS�DWWDFNHU�\DQJ�ELVD�PHUHPRWH�

ODSWRS�NRUEDQ��EXNWL�GLJLWDO�\DQJ�GLGDSDWNDQ�EHUXSD�GDWD�GDWD�)LOH�0DQDJHU��5XQ�)LOH��

5HPRWH�'HVNWRS��5HPRWH�&DP��0LFURSKRQH��5HPRWH�6KHOO��3URFHVV�0DQDJHU��5HJLVWU\��

.H\ORJJHU�� 2SHQ� &KDW�� *HW� 3DVVZRUG�� 6HUYHU� �8SGDWH�� 8QLQVWDOO�� 5HVWDUW�� &ORVH��
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'LVFRQQHFW�� 5HQDPH��� GDQ� 2SHQ� )ROGHU� +DVLO� EXNWL� GLJLWDO� /DSWRS� .RUEDQ� \DQJ�

PHUXMXN�SDGD�*DPEDU���

*DPEDU����+DVLO�%XNWL�'LJLWDO�/DSWRS�.RUEDQ

F� .RQILJXUDVL�.HDPDQDQ�'DWD

.HDPDQDQ�GDWD�ODSWRS�NRUEDQ�\DQJ�SHUOX�GLODNXNDQ�DGDODK�PHPDVDQJ�ILUHZDOO�GL�,3�

$GGUHVV�ODSWRS�NRUEDQ�GHQJDQ�FDUD�PHQHQWXNDQ�,3�$GGUHVV�GL�DSOLNDVL�:LQER[�Æ ,3�

Æ )LUHZDOO�GHQJDQ�,3�$GGUHVV�6UF�$GGUHVV�����������������DGDODK�,3�$GGUHVV�ODSWRS�

NRUEDQ��'HVWLQDWLRQ�$GGUHVV���������������DGDODK�,3�$GGUHVV�ODSWRS�DWWDFNHU�GHQJDQ�

'HVWLQDWLRQ�3RUW����EHUGDVDUNDQ�ORNDVL�SRUW�\DQJ�ELVD�GLDNVHV�ROHK�QM5$7�GDQ�VWDWXV�GL�

WDE�$FWLRQ�GURS��WHUOLKDW�SDGD�*DPEDU ��

*DPEDU����3HPEXDWDQ�)LUHZDOO�7UDIILF

G� +DVLO�3HQJXMLDQ�5HPRWH�$FFHVV�7URMDQ��5$7�

3HQJXMLDQ�GLODNXNDQ�XQWXN�PHPEXNWLNDQ�EDKZD�DSDNDK�SHPEORNLUDQ�ILUHZDOO�WUDIILF

EHUKDVLO� DWDX� WLGDNQ\D�� PDND� GLODNXNDQ� NHPEDOL� SHQJXMLDQ� SHQ\HUDQJDQ� NH� ODSWRS�

NRUEDQ� GHQJDQ� PHODNXNDQ� SHQ\HUDQJDQ� GDUL� ODSWRS� DWWDFNHU� NH� ODSWRS� NRUEDQ��

.HPXGLDQ�GLODNXNDQ SHPEXNWLDQ�WHUQ\DWD�ODSWRS�NRUEDQ�VXGDK�WLGDN�ELVD�GL�GHWHNVL�ODJL�

PHODOXL� ILOH�PDOZDUH MHQLV�QM5$7��NDUHQD�RWRPDWLV� WLGDN�ELVD� ODJL�PHQDULN�GDWD�GDWD�

DWDX�PHUHPRWH�ODSWRS�NRUEDQ�

3HQJXMLDQ�VHODQMXWQ\D�GLODNXNDQ�PHQJJXQDNDQ�EHEHUDSD� WRRO� IRUHQVLN�GLDQWDUDQ\D�

WRROV�'LVN�,QYHVWLJDWRU�\DQJ�PHPEXNWLNDQ�EDKZD�GLGDODP�GLVN�WHUGDSDW�ILOH�ILOH�\DQJ�

PHUXSDNDQ�SURJUDP�PDOZDUH MHQLV�EHUEDKD\D�\DQJ�EHUHNVWHQVL��H[H��'LVN�,QYHVWLJDWRU�
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PHQXQMXNNDQ�ILOH�PDQD�\DQJ�WHUGDSDW�PDOZDUH GHQJDQ�PHPEHULNDQ�WDQGD����GXD��ZDUQD�

\DLWX�KLMDX�PHQXQMXNNDQ�GLUHNWRUL�DWDX��IROGHU�GDQ�ZDUQD�KLWDP�PHQXQMXNNDQ�VHEXDK�

ILOH��-HQLV�PDOZDUH�\DQJ�WHUMDQJNLW�GL�ODSWRS�NRUEDQ�GHQJDQ�QDPD�ILOH�VVV�H[H�GHQJDQ

VL]H� ������ VHFWRU�� WDQJJDO� GDQ� ZDNWX� �WLPHVWDPS�� SHQ\HUDQJDQ� WHUMDGL�

�0RGLIHG�&UHDWH�� $QDOLVLV�7RROV�'LVN�,QYHVWLJDWRU�PHUXMXN�SDGD�*DPEDU���

*DPEDU����$QDOLVLV�7RROV�'LVN�,QYHVWLJDWRU

8QWXN�OHELK�MHODV�ODJL�GLNHWDKXL�GDODP�EHQWXN�+HNVDGHFLPDO�GL�5DZ�ILOH�GDWD�\DQJ�

GLLQIRUPDVLNDQ�GDODP�EHQWXN�&OXVWHU�GLVN�ILOH�PDOZDUH WHUVHEXW�\DQJ�GLSDSDUNDQ�GDODP�

*DPEDU����

*DPEDU�����$QDOLVLV�+DVLO�+H[DGHFLPDO

6HODQMXWQ\D�DQDOLVLV�SDGD� WRROV�9LUXV�7RWDO� \DQJ�PHPEXNWLNDQ�EDKZD�WHUGDSDW����
ILOH�(;(�MHQLV�PDOZDUH�\DQJ�WHUGDSDW�GDODP�ILOH�VVV�H[H�\DQJ�EHUKDVLO�GLGHWHNVL�\DQJ�
GLLQIRUPDVLNDQ�GDODP�*DPEDU����
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*DPEDU ����+DVLO�$QDOLVLV�9LUXV�7RWDO

+DVLO� DQDOLVLV� VHODQMXWQ\D� GHQJDQ� PHQJJXQDNDQ� DSOLNDVL� :LUHVKDUN� \DQJ�
PHPEHULNDQ�LQIRUPDVL�EDJDLPDQD�DNVHV�SHQ\HUDQJDQ�WHUMDGL��'DODP�:LUHVKDUN�WHUOLKDW�
DODPDW�,3�$GGUHVV�\DQJ�PHQ\HUDQJ�ODSWRS�NRUEDQ�GHQJDQ�0LNURWLN�5RXWHU�\DQJ�WDQSD�
DNVHV�LQWHUQHW� +DVLO�DQDOLVLV�SHQ\HUDQJDQ�GLWXMXNDQ SDGD�*DPEDU����

*DPEDU�����+DVLO�$QDOLVLV�3HQ\HUDQJDQ

+DVLO�SDGD�WDKDS�SHQJXMLDQ�PHQJHQDL�NHDPDQDQ�SHPEORNLUDQ� ILUHZDOO�WUDIILF GDSDW�
GLOLKDW�SDGD�JDPEDU�SDGD�SURVHV�7DVN�0DQDJHU�\DQJ�GLWXMXNDQ�SDGD�*DPEDU����

*DPEDU�����3URVHV�7DVN�0DQDJHU



ϭϳϬ

9ROXPH�� 1RPRU�����2NWREHU ����

3�±,661��������������(�,661������������

2MV��KWWS���MRXUQDO�XLQ�DODXGGLQ�DF�LG�LQGH[�SKS�LQVWHN�LQGH[

(PDLO���LQVWHN#XLQ�DODXGGLQ�DF�LG

,9� .(6,038/$1

�� 6LPXODVL�SDGD�/DSWRS�$WWDFNHU GDQ�/DSWRS�.RUEDQ�\DQJ�GLODNXNDQ��PDND�GDSDW�
GLWDULN� NHVLPSXODQ� EDKZD� GHWHNVL� VHUDQJDQ� 5$7� MHQLV�PDOZDUH� QM5$7�� GDUL�
SURVHV�SHQ\HUDQJDQ�\DQJ�GLODNXNDQ�GDSDW�GLSHUROHK�LQIRUPDVL�EDKZD�VHUDQJDQ�
5$7 PHPLOLNL�NDUDNWHULVWLN� \DQJ�GDSDW�PHQJHQGDOLNDQ�DWDX�PHUHPRWH� ODSWRS
NRUEDQ \DQJ� ELVD�PHQJKDSXV� GDWD�� GLVFRQQHFW ODSWRS�� SHQJDPELODQ� ORJ� GDWD��
PHQJJDQWL� QDPD� ILOH�IROGHU�� GDSDW� PHUXEDK� GDWD�GDWD� NRUEDQ�� PHQJHWDKXL�
SDVVZRUG��PHQJHWDKXL�DNWLYLWDV�\DQJ�GLODNXNDQ�SDGD�ODSWRS NRUEDQ��

�� +DVLO�SHQHOLWLDQ�LQL�PHPEXNWLNDQ�EDKZD�VHUDQJDQ�PDOZDUH�MHQLV�QM5$7�LQL�ELVD�
GLODNXNDQ�WDQSD�DNVHV�LQWHUQHW�GDQ�EXNWL�GLJLWDO�GL�ODSWRS�NRUEDQ� 6LPXODVL�LQL�
PHPEHULNDQ�SHPEHODMDUDQ�EDKZD�0LNUR7LN�5RXWHU�GDSDW�PHPEDQWX�PHQFHJDK�
SHQ\HUDQJDQ�SURJUDP�PDOZDUH�MHQLV�QM5$7�LQL�PHODOXL�SHPEORNLUDQ�SDNHW�GDWD�
GHQJDQ�PHQHQWXNDQ�ILUHZDOO�WUDIILF�

9� '$)7$5�3867$.$

%KD\DQJNDUD��)�� -��	� ,��5�� �������� ,PSOHPHQWDVL�3UR[\�6HUYHU�'DQ�/RDG�%DODQFLQJ�
0HQJJXQDNDQ� 0HWRGH� 3HU� &RQQHFWLRQ� &ODVVLILHU� �3FF�� %HUEDVLV� 0LNURWLN��
,PSOHPHQWDVL� 3UR[\� 6HUYHU� 'DQ� /RDG� %DODQFLQJ� 0HQJJXQDNDQ� 0HWRGH� 3HU�
&RQQHFWLRQ� &ODVVLILHU� �3FF�� %HUEDVLV� 0LNURWLN�� ������ ���±����� 5HWULHYHG� IURP�
KWWS���MRXUQDO�XDG�DF�LG�LQGH[�SKS�-67,)�DUWLFOH�YLHZ�����

&KDQGUD��6���+XWDXUXN��<���<XOLDQWR��)��$���	�6DWU\D��*��%����������0DOZDUH�$QDO\VLV�
3DGD�:LQGRZV�2SHUDWLQJ�6\VWHP�8QWXN�0HQGHWHNVL�7URMDQ�0DOZDUH�$QDO\VLV�RQ
:LQGRZV�2SHUDWLQJ�6\VWHP�7R�'HWHFW�7URMDQ������������±�����

(NR�,QGUDMLW��3��5����������$QHND�5DJDP�6HUDQJDQ�GL�'XQLD�0D\D�

+HUPDGXDQWL��1���	�5LDGL�� ,�� ��������$XWRPDWLRQ� IUDPHZRUN� IRU� URJXH� DFFHVV� SRLQW�
PLWLJDWLRQ� LQ� LHHH� �����;�EDVHG� :/$1�� -RXUQDO� RI� 7KHRUHWLFDO� DQG� $SSOLHG�
,QIRUPDWLRQ�7HFKQRORJ\������������±����

8VPDQ��/���3UD\XGL��<���	�5LDGL��,����������5DQVRPZDUH�DQDO\VLV�EDVHG�RQ�WKH�VXUIDFH��
UXQWLPH�DQG�VWDWLF�FRGH�PHWKRG��-RXUQDO�RI�7KHRUHWLFDO�DQG�$SSOLHG�,QIRUPDWLRQ�
7HFKQRORJ\��������������±�����

.XUQLDZDQ��$���5LDGL��,���/XWKIL��$����������)RUHQVLF�$QDO\VLV�DQG�3UHYHQW�RI�&URVV�6LWH�
6FULSWLQJ�LQ�6LQJOH�9LFWLP�$WWDFN�8VLQJ�2SHQ�:HE�$SSOLFDWLRQ�6HFXULW\�3URMHFW�
�2ZDVS���6HDUFK�(EVFRKRVW�&RP�������������±������

0D]GDGL��0��,���5LDGL��,���	 /XWKIL��$����������/LYH�)RUHQVLFV�RQ�5RXWHU26�XVLQJ�$3,�
6HUYLFHV� WR� ,QYHVWLJDWH� 1HWZRUN� $WWDFNV�� ,QWHUQDWLRQDO� -RXUQDO� RI� &RPSXWHU�
6FLHQFH�DQG�,QIRUPDWLRQ�6HFXULW\��,-&6,6�������������±����


