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.DEXSDWHQ�7DQD�7RUDMD�GDQ�7RUDMD�8WDUD�PHPLOLNL�SXOXKDQ�WHPSDW�ZLVDWD��PHQXUXW�GDWD�GDUL�GLQDV�

SDULZLVDWD�NHGXD�NDEXSDWHQ�WHUVHEXW�WHUGDSDW����WHPSDW�ZLVDWD�\DQJ�WHODK�WHUGDIWDU��%HEHUDSD�ZHEVLWH�

VXGDK� PHPXDW� XODVDQ� WHQWDQJ� EHEHUDSD� WHPSDW� ZLVDWD� WHWDSL� EHOXP� DGD� \DQJ� PHQDPSLONDQ�

SHPDQGDQJDQ� � SDQRUDPD� �� SHPDQGDQJDQ� SDQRUDPD� PHPEHULNDQ� NHVDQ� PHQDULN� SDGD� VXDWX� WHPSDW�

NDUHQD�SHQJXQMXQJ�GDSDW�PHOLKDW�GDUL�VDWX�WLWLN�NHVHNHOLOLQJ�WDQSD�EDWDV��7HNQRORJL�LQL�GDSDW�GLDNVHV�EDLN�

PHQJJXQDNDQ�NRPSXWHU�PDXSXQ�PRELOH��'DODP�ZHEVLWH� WHUVHEXW� MXJD� DNDQ�GLWDPSLONDQ�SRVLVL�*36�

�*OREDO�3RVLWLRQ�6\VWHP��PDVLQJ�PDVLQJ�WHPSDW�ZLVDWD��2OHK�NDUHQD�EDQ\DNQ\D�WHPSDW�ZLVDWD�GL�7RUDMD�

GDQ�DGDQ\D�WHNQRORJL�SDQRUDPD� �PDND�SHQJDEGL�PHOLKDW�NHVHPSDWDQ�XQWXN�EHNHUMD�VDPD�GHQJDQ�

PLWUD�GDODP�KDO�SURPRVL�XVDKD�SHPDQGX�ZLVDWD�GDQ�XVDKD�SHUMDODQDQ�\DQJ�GLPLOLNL�ROHK�GXD�PLWUD��

3URPRVL�PXNWDKLU�LQL�GLKDUDSNDQ�GDSDW�PHQLQJNDWNDQ�SHQGDSDWDQ�PLWUD��3HQJDEGL�PHPEHULNDQ�PHGLD�

SURPRVL�EHUXSD�ZHEVLWH�NHSDGD�PLWUD��PHPEHULNDQ�NDPHUD�\DQJ�PDPSX�PHODNXNDQ�SHQJDPELODQ�

JDPEDU�VHFDUD�SDQRUDPD��PHPEHULNDQ�SHQGDPSLQJDQ�EHUXSD�SHODWLKDQ�SHQJHORODDQ�ZHEVLWH��SHODWLKDQ�

SHPDQIDDWDQ�VRVLDO�PHGLD�VHEDJDL�VDUDQD�SURPRVL�VHUWD�FDUD�PHQJJXQDNDQ�NRPXQLNDVL�LQWHUDNWLI�GHQJDQ�

SHQJXQMXQJ�ZHEVLWH� DWDX� ZLVDWDZDQ�� .HXQWXQJDQ� WLGDN� KDQ\D� GLSHUROHK�PLWUD� NDUHQD�PHQGDSDWNDQ�

PHGLD�SURPRVL�GDQ�SHODWLKDQ�SHQLQJNDWDQ�6'0��WHWDSL�MXJD�NHXQWXQJDQ�XQWXN�SDUD�SHQJXMXQJ�ZHEVLWH�

NDUHQD�GDSDW�PHOLKDW�WHPSDW�ZLVDWD�GL�7RUDMD�VHFDUD�SDQRUDPD�GDQ�PHQ\HOXUXK��
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.DEXSDWHQ�7DQD�7RUDMD�GDQ�7RUDMD�8WDUD�PHPLOLNL�SXOXKDQ�WHPSDW�ZLVDWD��PHQXUXW�GDWD�GDUL�GLQDV�

SDULZLVDWD�NHGXD�NDEXSDWHQ�WHUVHEXW�WHUGDSDW����WHPSDW�ZLVDWD�\DQJ�WHODK�WHUGDIWDU��PDVLK�WHUGDSDW�MXJD�

WHPSDW�ZLVDWD�\DQJ�EHOXP�WHUGDIWDU�GDQ�EHOXP�GLUHNRPHQGDVLNDQ�NDUHQD�NRQGLVL�SUDVDUDQD�\DQJ�EHOXP�

PHPDGDL��7HPSDW�ZLVDWD�GLEDJL�PHQMDGL�GXD�� WHPSDW�ZLVDWD�DGDW�GDQ�WHPSDW�ZLVDWD�DODP��3DULZLVDWD�

VXGDK�PHQMDGL�ODKDQ�ELVQLV�EDJL�EHEHUDSD�ELGDQJ�XVDKD��PXODL�GDUL�SHQ\HGLD�OD\DQDQ�SHPDQGX�ZLVDWD��

SHPEXDW�GDQ�SHQMXDO�NHUDMLQDQ�WDQJDQ��MDVD�DQJNXWDQ�GDQ�ODLQ�VHEDJDLQ\D��3RWHQVL�SURPRVL�ELVQLV�

SDULZLVDWD�LQL�\DQJ�DNDQ�GLWLQJNDWNDQ�ROHK�SHQJDEGL�GDQ�GXD�PLWUD�\DQJ�DNDQ�EHNHUMD�VDPD�XQWXN�

PHODNXNDQ�3.0��
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EHNHUMD�VHFDUD�EHUNHORPSRN�GDQ�OD\DQDQ�WUDQVSRUWDVL�ZLVDWD��
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����� 6ROXVL�VROXVL�\DQJ�'LWDZDUNDQ�

0HUXMXN�SDGD�SHUPDVDODKDQ�PLWUD�SDGD�EDJLDQ�����SURSRVDO�LQL��PDND�VROXVL�\DQJ�KDUXV�GLODNXNDQ�DGDODK�

VHEDJDL�EHULNXW��

��3HPEXDWDQ�:HEVLWH�6HEDJDL�0HGLD�3URPRVL�\DQJ�0HQDULN�0HQJJXQDNDQ�3DQRUDPD�����
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��0HODNXNDQ�3HODWLKDQ�3HQJHPEDQJDQ�0HGLD�3URPRVL��:HEVLWH��

��0HODNXNDQ�3HODWLKDQ�0HQJJXQDNDQ�6RVLDO�0HGLD�VHEDJDL�6DUDQD�3URPRVL�
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7DKDSDQ�3HODNVDQDDQ�3HQJDEGLDQ�

7DKDSDQ�SHQJDEGLDQ�GLUDQFDQJ�XQWXN�PHQ\HOHVDLNDQ�GXD�SHUPDVDODKDQ�PLWUD�\DLWX�ELGDQJ�PDQDMHPHQ�

GDQ� SURPRVL� JXQD�PHQLQJNDWNDQ� SHQGDSDWDQ� GDQ� HILVLHQVL� VHUWD�PHPDNVLPDONDQ� SHQGDSDWDQ�PLWUD��

7DKDSDQ�WDKDSDQ�LQL�PHOLEDWNDQ�SHQJDEGL��NHGXD�PLWUD�GDQ�PDKDVLVZD��WDKDSDQ�WHUGLUL�GDUL��

��� 6XUYHL�GDQ�0HQJXPSXONDQ�,QIRUPDVL�
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7DKDSDQ�LQL�SHQJDEGL�PHQJXPSXONDQ�LQIRUPDVL�LQWHUQDO�\DQJ�GDSDW�GLMDGLNDQ�EDKDQ�SURPRVL�SDGD�

ZHEVLWH�GDQ�PHQFDUL�FDUD�NHUMD�PDQDMHPHQ�PLWUD��

���0HODNXNDQ�'HVDLQ�:HEVLWH�GDQ�3HQJDMXDQ�0DQDMHPHQ�

'HVDLQ�ZHEVLWH�SDQRUDPD� �GLODNXNDQ� EHUVDPD�GHQJDQ�PLWUD��PLWUD�PHPEHULNDQ�PDVXNDQ� LQIRUPDVL��

LQIRUPDVL�\DQJ�PHQMDGL�IXQGDPHQWDO�GDQ�SHQJDEGL�PHQJDPDWL�VHUWDL�PHPEHULNDQ�VROXVL�\DQJ�SDOLQJ�

WHSDW��'DODP�ELGDQJ�PDQDMHPHQ�SHQJDEGL�PHPSHODMDUL�PDQDMHPHQ�GDUL�SHUXVDKDDQ�\DQJ�WHODK�VXNVHV�

GDQ�FRED�GLDSOLNDVLNDQ�SDGD�VLVWHP�ZHEVLWH��

���3HPEXDWDQ�:HEVLWH�SDQRUDPD� �

7DKDSDQ� LQL�SHQJDEGL�PHQJHPEDQJNDQ�ZHEVLWH�GLPXODL�GHQJDQ�PHPEXDW�VHOXUXK�KDODPDQ� ODOX�

PHQGDIWDUNDQ�GRPDLQ�VHUWD�PHODNXNDQ�KRVWLQJ��8QWXN�GDWD�GDWD�WHPSDW�ZLVDWD��GLODNXNDQ�ROHK�SHQJDEGL�

EHNHUMDVDPD�GHQJDQ�PDKDVLVZD�XQWXN�PHQJDPELO�JDPEDU�SDQRUDPD� ��

���3HODWLKDQ�3HQJHORODDQ�:HEVLWH�GDQ�3HPDQIDDWDQ�6RVLDO�0HGLD�
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3HODWLKDQ�VDQJDW�GLSHUOXNDQ�JXQD�PHODNXNDQ�WUDQVIHU�SHQJHWDKXDQ��SHODWLKDQ�DNDQ�GLEDJL�PHQMDGL�WLJD�

\DLWX�� ��3HQJHORODDQ� :HEVLWH�� ��0HQMDODQNDQ� PDQDMHPHQ� \DQJ� WHODK� GLVHSDNDWL� GDQ� WHODK�

GLLPSOHPHQWDVLNDQ�GDODP�VLVWHP�ZHEVLWH����3HPDQIDDWDQ�6RVLDO�0HGLD�VHSHUWL�)DFHERRN��7ZLWWHU�GDQ�

3DWK��
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3URVHV�3HQJJXQDDQ�.DPHUD�.RJDQ������3DQHOOXP��GDQ�)UHH�+XJLQ�

7HODK�GLVHEXWNDQ�VHEHOXPQ\D�EDKZD�SHQJDPELODQ�JDPEDU�GLODNXNDQ�VHEDQ\DN���NDOL� GDUL�

VXGXW� \DQJ� EHUEHGD�EHGD�� <DLWX� �������  � ������ MDGL� SHQJDPELODQ� JDPEDU� KDUXV� GLODNXNDQ� GHQJDQ�

PHQVHMDMDUNDQ�EHODNDQJ�NDPHUD�WHUKDGDS�NDNL�NDNL�GDUL�WULSRW��+DVLO�\DQJ�GLGDSDW�GDSDW�GLOLKDW�VHSHUWL�

EHULNXW��
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*DPEDU����%HUNDV�JDPEDU�KDVLO�SHQJDPELODQ�JDPEDU�GDUL�NDPHUD�.RJDQ�����

3DGD� JDPEDU� �� GLOLKDW� EDKZD� JDPEDU� \DQJ� GLGDSDW� PHUXSDNDQ� JDPEDU� GHQJDQ� VXGXW�

SHQJDPELODQ�JDPEDU������VHKLQJJD�WHUOLKDW�OHELK�OXDV�GLEDQGLQJNDQ�GHQJDQ�NDPHUD�ELDVD��7LJD�EHUNDV�

WHUVHEXW� VHEHOXP� GLVDWXNDQ� KDUXV� GLODNXNDQ� SHPRWRQJDQ�FURS�� SDGD� NLUL� GDQ� NDQDQ� JDPEDU�

PHQJJXQDNDQ�SHUDQJNDW�OXQDN�SKRWRVKRS�VHSHUWL�\DQJ�WHUOLKDW�SDGD�JDPEDU������
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*DPEDU����*DPEDU�GDUL�NDPHUD�NRJDQ�\DQJ�WHODK�GL�FURS�GHQJDQ�XNXUDQ�WHUWHQWX�

3DGD�JDPEDU���GDSDW�GLOLKDW�EDKZD�JDPEDU�\DQJ�GLKDVLONDQ�NRJDQ�KDUXV�GL�FURS� GHQJDQ�

XNXUDQ�����S[�;������S[��+DVLO�GDUL�FURS�WHUVHEXW�GLVLPSDQ�NHPEDOL�GDQ�GLRUJDQLVDVLNDQ�EHUGDVDUNDQ�

NHORPSRN�NHORPSRN�JDPEDUQ\D��
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*DPEDU����0HODNXNDQ�VHWWLQJ�SDGD�JDPEDU�JDPEDU�\DQJ�WHODK�GLSRWRQJ��FURS��

3DGD�JDPEDU���PHUXSDNDQ�SURVHV�PHPDVXNNDQ�KDVLO�JDPEDU�FURS�\DQJ�PHQJJXQDNDQ�

SKRWRVKRS�NHGDODP�KXJLQ��\DQJ� KDUXV� GLSHUKDWLNDQ� EDKZD� VHPXD�JDPEDU� KDUXV� GLPDVXNNDQ� GDODP�

VHEXDK�OHQV�GHQJDQ�WLSH�OHQV�IXOO�IUDPH�ILVKH\H��IRFDO�OHQJWK������VHUWD�IRFDO�OHQJWK�PXOWLSOLHU���[��.LWD�

WLGDN� SHUOX� PHODNXNDQ� VHWWLQJDQ� EHUXODQJ�XODQJ� VDDW� PHPDVXNNDQ� VHWWLQJDQ� JDPEDU�� FXNXS� VDWX�

JDPEDU�SDGD�UHQWHQWDQ�JDPEDU�\DQJ�DGD�PDND�VHOXUXK�VHWWLQJ�JDPEDU�DNDQ�EHUXEDK��
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*DPEDU����3URVHV�PDVN�

3DGD� JDPEDU� �� GDSDW� GLOLKDW� EDKZD� JDPEDU� PHPLOLNL� DUD� KLWDP� SDGD� WLDS� VXGXW� NLUL�

DWDV�EDZDK��NDQDQ�DWDV�EDZDK��6DPSDL�VDDW�LQL�SHUDQJNDW�OXQDN�KXJLQ�WLGDN�GDSDW�VHFDUD�RWRPDWLV�

PHPEXDQJ�EDJLDQ�EDJLDQ�KLWDP�WHUVHEXW��VHKLQJJD�GLEXWXKNDQ�FDPSXU�WDQJDQ�
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*DPEDU����3URVHV�&RQWURO�3RLQW�

3DGD�JDPEDU���GDSDW�GLOLKDW�EDKZD�JDPEDU�PHPLOLNL�NHVDPDDQ�REMHN�REMHN�WHUWHQWX��KDO�

LQL� GLVHEDEDNDQ� NDUHQD� VXGXW� SHQJDPELODQ� JDPEDU� SDGD� NDPHUD� NRJDQ� DGDODK� ����� VHGDQJNDQ�

SHQJDPELODQ�JDPEDU�GLODNXNDQ�WLDS�������-DGL�DGD�SHUVLQJJXQJDQ�JDPEDU�VDWX�GHQJDQ�\DQJ�ODLQ��3DGD�

SURVHV�LQL�FRQWURO�SRLQW�GLODNXNDQ�GHQJDQ�GHQJDQ�PHQFDUL�NHVDPDDQ�DQWDU�JDPEDU��WHWDSL�GDODP�KDO�LQL�

+XJLQ�VXGDK�FXNXS�EDLN�GDODP�PHQFDUL�WLWLN�WLWLN�NHVDPDDQ�JDPEDU��VHKLQJJD�NLWD�WLGDN�SHUOX�EDQ\DN�

PHQFDUL�NHVDPDDQ�SDGD�JDPEDU�JDPEDU�WHUVHEXW��
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3DGD�JDPEDU���GDSDW�GLOLKDW�EDKZD�+XJLQ�PHPLOLNL�NHFHUGDVDQ�EXDWDQ�\DQJ�EDLN��MDGL�GDODP�

PHODNXNDQ� VXODPDQ� JDPEDU� VHWHODK� SURVHV�SURVHV� GLDWDV� WHUVHEXW� ELVD�PHQJKDVLONDQ� JDPEDU� \DQJ�

PHQDNMXENDQ��
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*DPEDU����+DVLO�DNKLU�SURVHV�+XJLQ�

3DGD�JDPEDU���GDQ���DGDODK�KDVLO�JDPEDU�\DQJ�WHODK�GLSURVHV�ROHK�KXJLQ��*DPEDUQ\D�

DNDQ� WDPSDN� VHSHUWL� PHQJJXQDNDQ� NDPHUD� SDQRUDPD�� 7HWDSL� SDGD� PHWD� MSJ� DGD� NRGH�NRGH� VXODP�

VHKLQJJD� JDPEDU� DNDQ� VHFDUD� RWRPDWLV� EHUSLQGDK� MLND� NXUVRU� EHUDGD� SDGD� VXGXW�VXGXW� DWDX� XMXQJ�

XMXQJ�JDPEDU��
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'DODP�PHODNXNDQ�SURVHV�SHQJDEGLDQ�LQL��SHQJDEGL�WHODK�PHODNXNDQ�VHEDLN�GDQ�VHELVD�\DQJ�GDSDW�

GLODNXNDQ��7HWDSL�SDGD�DNKLUQ\D�DNDQ�NHPEDOL�NHSDGD�SDUD�PLWUD��DSDNDK�VLVWHP�\DQJ�GLEDQJXQ�DNDQ�

GLJXQDNDQ� VHEDLN�EDLNQ\D�DWDX� WLGDN��3URVHV�SHPEHODMDUDQ� WLGDN�PXGDK�NDUHQD�NHVLEXNDQ�PLWUD�GDQ�

NHUXPLWDQ�NDUHQD�PLWUD�EHOXP�PHQJXDVDL�SHQJJXQDDQ�WHNQRORJL�EHUEDVLV�ZHE��

6DUDQ�
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0LWUD�KDUXV�EHUSHUDQ�DNWLI�GDODP�PHODNXNDQ�SHQJXPSXODQ�GDWD�GDQ�LQIRUPDVL�\DQJ�EHUJXQD�EDJL�

ELVQLVQ\D��
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>�@� $QG\� $�-�� HW� DO�� ������ ³$� 3URSRVHG� 0HWKRG� IRU� 3UHGLFWLQJ� 86� 3UHVLGHQWLDO� (OHFWLRQ� E\�

$QDO\]LQJ� 6HQWLPHQW� LQ� 6RFLDO� 0HGLD´�� �QG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 6FLHQFH� LQ�

,QIRUPDWLRQ�7HFKQRORJ\��

>�@� %DORLDQ� 1�� *XWLHUUH]� )�� =XULWD� *�� ������ ³$Q� $UFKLWHFWXUH� IRU� 'HYHORSLQJ� 'LVWULEXWHG�

&ROODERUDWLYH� $SSOLFDWLRQV� XVLQJ� +70/��´� &RPSXWHU� 6XSSRUWHG� &RRSHUDWLYH� :RUN� LQ�

'HVLJQ��&6&:'��������,(((���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ��,(((��

>�@� 'DYLG� 6LQ�� HW� DO�� ������ ³0RELOH� ZHE� DSSV� ±� WKH� QRQ�SURJUDPPHU¶V� DOWHUQDWLYH� WR� QDWLYH�

DSSOLFDWLRQV´���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�+XPDQ�6\VWHP�,QWHUDFWLRQV��

>�@� -RVHID� *��� HW� DO�� ������ ³:HE�EDVHG� $SSOLFDWLRQ� WR� 2EWDLQ� WKH� 3URSDJDWLRQ� LQ� 2XWGRRU�

(QYLURQPHQWV� ,PSRUWLQJ� 'DWD� IURP� 2SHQ6WUHHW0DSV´�� 856,� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ�

(OHFWURPDJQHWLF�7KHRU\��(076���

>�@� .DUO� $�� HW� DO�� ������ ³0RELOH� H�6HUYLFHV� 8VLQJ� +70/�´�� �WK� ,(((� :RUNVKRS� 2Q� 8VHU�

02ELOLW\�DQG�9(KLFXODU�1HWZRUNV��

>�@� .KDQ� 0�6��� HW� DO�� ������ ³9LUWXDO� &RPPXQLW\� 'HWHFWLRQ� WKURXJK� WKH� $VVRFLDWLRQ� EHWZHHQ�

3ULPH�1RGHV�LQ�2QOLQH�6RFLDO�1HWZRUNV�DQG�,WV�$SSOLFDWLRQ�WR�5DQNLQJ�$OJRULWKPV´��,(((�

$FFHVV��

>�@� 0DQJNXQHJDUD�� $QZDU� 3UDEX�� ������ ³0DQDMHPHQ� 6XPEHU� 'D\D� 0DQXVLD� 3HUXVDKDDQ´��

%DQGXQJ��37��5HPDMD�5RVGDNDU\D��

>�@� 1RWRDWPRGMR��������³0HWRGHORJL�3HQHOLWLDQ´��37��5LQHND�&LSWD��

>�@� 3HQJ\X�'X�� HW� DO�� ������ ³$�5HDO�7LPH�&ROODERUDWLYH� )UDPHZRUN� IRU� �'�'HVLJQ� EDVHG� RQ�

+70/�´�� 3URFHHGLQJV� RI� WKH� ����� ,(((� ��WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� &RPSXWHU�

6XSSRUWHG�&RRSHUDWLYH�:RUN�LQ�'HVLJQ��

>��@�5HVKPD�0�� 5DML� 5�3��� ������ ³6HPDQWLF� %DVHG� 7UXVW� 5HFRPPHQGDWLRQ� 6\VWHP� IRU� 6RFLDO�

1HWZRUNV� XVLQJ� 9LUWXDO� *URXSV´�� ����� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 1H[W� *HQHUDWLRQ�

,QWHOOLJHQW�6\VWHPV��,&1*,6���

>��@�<X� 6KHQJ�� DW� DO�� ������ ³$�9LUWXDO� /DERUDWRU\� %DVHG� RQ�+70/�´�� 7KH� ��WK� ,QWHUQDWLRQDO�
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&RQIHUHQFH�RQ�&RPSXWHU�6FLHQFH�	�(GXFDWLRQ��,&&6(��������

>��@�=KDQOLQ� -�� HW� DO�� ������ ³7KH� P6HUYLFHV� *8,� $UFKLWHFWXUHV� 'HVLJQ� IRU� WKH� P/HDUQLQJ�

6\VWHP´��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&\EHU�(QDEOHG�'LVWULEXWHG�&RPSXWLQJ�DQG�.QRZOHGJH�

'LVFRYHU\��


