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7XJDV�$NKLU�LQL�DGDODK�KDVLO�NDU\D�VD\D�VHQGLUL��GDQ�VHPXD�VXPEHU�EDLN�\DQJ�

GLNXWLS�PDXSXQ�GLUXMXN�WHODK�VD\D�Q\DWDNDQ�GHQJDQ�EHQDU�

1DPD �� 6KHOOD�0DULD�9HUQDQGD�6XWDUQR

1,0 �� �����������

7DQGD�7DQJDQ �

�0DWHUDL������

7DQJJDO �� -XOL�����
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7XJDV�$NKLU�LQL�GLDMXNDQ�ROHK
1DPD � 6KHOOD�0DULD�9HUQDQGD�6XWDUQR
1,0 �� �����������
3URJUDP�6WXGL �� 7HNQLN�,QIRUPDWLND

)DNXOWDV�,OPX�.RPSXWHU�� 8QLYHUVLWDV�(VD�8QJJXO
-XGXO�7XJDV�$NKLU � 6WXGL� 3HUEDQGLQJDQ� 0HQJHQDL� 3HUNHPEDQJDQ� 'DQ�

7DQWDQJDQ� 'DUL� $SOLNDVL� &RQWDFW�7UDFLQJ� &RYLG����
*OREDO

7HODK�EHUKDVLO�GLSHUWDKDQNDQ�GL�KDGDSDQ�7LP�3HQJXML�GDQ�GLWHULPD�VHEDJDL�
EDJLDQ� SHUV\DUDWDQ� \DQJ� GLSHUOXNDQ� XQWXN� PHPSHUROHK� JHODU� 6DUMDQD�
.RPSXWHU SDGD� 3URJUDP� 6WXGL� 7HNQLN� ,QIRUPDWLND )DNXOWDV� ,OPX�
.RPSXWHU��8QLYHUVLWDV�(VD�8QJJXO�

7,0�3(1*8-,

3HPELPELQJ ������QDPD��� ����WDQGD�WDQJDQ����

3HQJXML�, ������QDPD��� ����WDQGD�WDQJDQ����

3HQJXML�,, ������QDPD��� ����WDQGD�WDQJDQ����

'LWHWDSNDQ�GL ��-DNDUWD

.HWXD�3URJUDP�6WXGL ������QDPD��� ����WDQGD�WDQJDQ����

7DQJJDO ��
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6HEDJDL�VLYLWDV�DNDGHPLND�8QLYHUVLWDV�(VD�8QJJXO��VD\D�\DQJ�EHUWDQGD�WDQJDQ�GL�
EDZDK�LQL�

1DPD ��6KHOOD�0DULD�9HUQDQGD�6XWDUQR
1,0 �������������
3URJUDP�6WXGL ��7HNQLN�,QIRUPDWLND
)DNXOWDV ��,OPX�.RPSXWHU
-HQLV�.DU\D�,OPLDK ��7XJDV�$NKLU

GHPL� SHQJHPEDQJDQ� LOPX� SHQJHWDKXDQ�� WHNQRORJL�� GDQ� VHQL�� PHQ\HWXMXL� XQWXN�
PHPEHULNDQ�NHSDGD�8QLYHUVLWDV�(VD�8QJJXO�+DN�%HEDV�5R\DOWL�1RQHNVNOXVLI�DWDV�
NDU\D LOPLDK�VD\D�\DQJ�EHUMXGXO�

³6WXGL� 3HUEDQGLQJDQ� 0HQJHQDL� 3HUNHPEDQJDQ� 'DQ� 7DQWDQJDQ� 'DUL�
$SOLNDVL�&RQWDFW�7UDFLQJ &RYLG����*OREDO´

EHVHUWD� SHUDQJNDW� \DQJ� DGD� �DSDELOD� GLSHUOXNDQ��� 'HQJDQ� +DN� %HEDV� 5R\DOWL�
1RQHNVNOXVLI�LQL��8QLYHUVLWDV�(VD�8QJJXO�EHUKDN�PHQ\LPSDQ��PHQJDOLKPHGLDNDQ��
PHQJHOROD� GDODP�EHQWXN� SDQJNDODQ� GDWD��PHUDZDW�� GDQ�PHPSXEOLNDVLNDQ�7XJDV�
$NKLU�VD\D�VHODPD� WHWDS�PHQFDQWXPNDQ�QDPD�VD\D�VHEDJDL�SHQXOLV�SHQFLSWD�GDQ�
VHEDJDL�SHPLOLN�+DN�&LSWD�

'HPLNLDQ�SHUQ\DWDDQ�LQL�VD\D�EXDW�GHQJDQ�VHEHQDUQ\D�

'LEXDW�GL ��-DNDUWD
3DGD�WDQJJDO ��-XOL�����
<DQJ�PHQ\DWDNDQ

� 6KHOOD�0DULD�9HUQDQGD�6���
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3XML�GDQ V\XNXU�SHQXOLV�SDQMDWNDQ�NHKDGLUDW�7XKDQ�<DQJ�0DKD�(VD�\DQJ�WHODK�PHPEHULNDQ�

NDVLK�GDQ�NDUXQLD�1\D�VHKLQJJD�SHQXOLV�GDSDW�PHQ\HOHVDLNDQ�SHQ\XVXQDQ� SURSRVDO WXJDV�DNKLU�

LQL�VHVXDL�MDGZDO�

7XJDV� DNKLU� LQL GLEXDW� XQWXN� PHPHQKL� VDODK� VDWX� SHUV\DUDWDQ� DNDGHPLN GDODP�

PHQGDSDWNDQ� JHODU� VDUMDQD� NRPSXWHU�� 3URJUDP� 6WXGL� 7HNQLN� ,QIRUPDWLND�� )DNXOWDV� ,OPX�

.RPSXWHU��8QLYHUVLWDV�(VD�8QJJXO�

'HQJDQ VHOHVDLQ\D� WXJDV� DNKLU� LQL��PDND� SHQXOLV�PHQJXFDSNDQ� EDQ\DN� WHULPD� NDVLK� DWDV�

EDQWXDQ�GDQ�GXNXQJDQ��EDLN�PDWHUL�PDXSXQ�QRQ�PDWHUL�\DQJ�GLEHULNDQ�NHSDGD�SHQXOLV� VHODPD�

SHQ\XVXQDQ SURSRVDO WXJDV�DNKLU�\DQJ�VHFDUD�NKXVXV�NHSDGD��

�� 'U�� +DELEXOODK� $NEDU VHODNX� 'HNDQ� )DNXOWDV� ,OPX� .RPSXWHU GDQ� 0�� %DKUXO� 8OXP�

6�.RP��0�.RP VHODNX�.HSDOD�3URJUDP�3HQGLGLNDQ -XUXVDQ�7HNQLN ,QIRUPDWLND

�� ,U� 1L]LUZDQ�$QZDU� 0�7��VHODNX�GRVHQ�SHPELPELQJ�\DQJ�PHPELPELQJ�VHUWD�PHPEHULNDQ�

VDUDQ� NHSDGD� SHQXOLV� VDDW� SHODNVDQDDQ� WXJDV� DNKLU� EHUODQJVXQJ� KLQJJD� SHQ\XVXQDQ�

SURSRVDO WXJDV�DNKLU�LQL�WHUVHOHVDLNDQ�

�� %DSDN�$QGUHDV�6XWDUQR�GDQ� LEX�,GD�$\X�VHODNX�RUDQJ� WXD�VHUWD�VDXGDUD�SHQXOLV��(GZDUG�

5\DQGR� GDQ� 6DPXHO� 0DULR�� \DQJ� PHQGXNXQJ� GDUL� DZDO�� SHUWHQJDKDQ�� KLQJJD� DNKLU�

UDQJNDLDQ�SHQXOLVDQ�WXJDV�DNKLU�LQL�

�� 'DQ�\DQJ�WDN�WHUOXSDNDQ��WHPDQ�VHSHUMXDQJDQ�DLQJ� LYDQ��GRRG��EUH��WHW�GDQ�VSHW��ZDODXSXQ�

\DQJ�QJHEDQWXLQ�FXPD�,YDQ�+DORPRDQ��6�6L���&DORQ�0�6L����X�GD�EHVW�

³7DN�DGD�JDGLQJ�\DQJ�WDN�UHWDN´��GHQJDQ�VHJDOD�NHUHQGDKDQ�KDWL�SHQXOLV�PHQ\DGDUL�EDKZD�PDVLK�

EDQ\DN�NHNXUDQJDQ�GDQ�NHVDODKDQ��VHKLQJJD�SHQXOLV�PHQJKDUDSNDQ�DGDQ\D�NULWLN�GDQ�VDUDQ�\DQJ�

EHUVLIDW�PHPEDQJXQ� GDODP� XSD\D� SHQ\HPSXUQDDQ� SURSRVDO� WXJDV� DNKLU� LQL� VHUWD� SHUEDLNDQ� GL�

NHPXGLDQ� KDUL�� $NKLU� NDWD�� VHPRJD� SURSRVDO WXJDV� DNKLU� LQL GDSDW� EHUPDQIDDW EDJL� LOPX�

SHQJHWDKXDQ�NKXVXVQ\D�GL�ELGDQJ�7HNQLN�,QIRUPDWLND�

-DNDUWD��-XOL ����

6KHOOD 0DULD�9��6�
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$%675$.

-XGXO � 6WXGL�3HUEDQGLQJDQ�0HQJHQDL�3HUNHPEDQJDQ�'DQ�7DQWDQJDQ�'DUL�$SOLNDVL�

&RQWDFW�7UDFLQJ�&RYLG����*OREDO

1DPD � 6KHOOD�0DULD�9HUQDQGD�6XWDUQR

3URJUDP�6WXGL � 7HNQLN�,QIRUPDWLND

0HQDQJJDSL� ZDEDK� SHQ\DNLW� FRURQDYLUXV� �&29,'������ VHPDNLQ EDQ\DN� SHPHULQWDK� QDVLRQDO�

\DQJ�PHOXQFXUNDQ� DSOLNDVL� SHODFDNDQ� NRQWDN� XQWXN�PHPEDQWX� XSD\D� SHQFHJDKDQ� SHQ\HEDUDQ

YLUXV��0DVDODK�SHUWDPD�\DQJ�VDQJDW�NRQWURYHUVLDO�\DQJ�GLKDGDSL�DSOLNDVL�DGDODK�NHUDQJND�NHUMD��

\DLWX� WHUVHQWUDOLVDVL DWDX� WHUGHVHQWUDOLVDVL�� %HUGDVDUNDQ� KDO� LQL�� SHUGHEDWDQ� EHUNHPEDQJ� NH�

WHNQRORJL�WHUNDLW�\DQJ�PHQGXNXQJ�DUVLWHNWXU�LQL��\DLWX�*36��NRGH�45��GDQ�%OXHWRRWK��3HQHOLWLDQ�

LQL� PHODNXNDQ� WLQMDXDQ� SHULQWLV� GDUL� VNHQDULR� GL� DWDV� GDQ� EHUNRQWULEXVL� SHPHWDDQ� JHRORNDVL�

SHQ\HEDUDQ� VDDW� LQL��.HUHQWDQDQ� GDQ� DUDK� SHQHOLWLDQ� GLLGHQWLILNDVL�� GHQJDQ� IRNXV� NKXVXV� SDGD�

VNHPD�GHVHQWUDOLVDVL�EHUEDVLV�%OXHWRRWK�

.DWD�NXQFL �

DSOLNDVL�SHODFDNDQ�NRQWDN��NRURQD��&29,'�����WHUGHVHQWUDOLVDVL��LQIRUPDWLND�NHVHKDWDQ��

P+HDOWK�
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7LWOH � &RPSDUDWLYH 6WXG\�RI�WKH�'HSOR\PHQW�DQG�&KDOOHQJHV�RI�WKH�*OREDO�&29,'�

���&RQWUDFW�7UDFLQJ�$SSV�

1DPH � 6KHOOD�0DULD�9HUQDQGD�6XWDUQR

6WXG\�3URJUDP � ,QIRUPDWLFV�(QJLQHHULQJ

,Q�UHVSRQVH�WR�WKH�FRURQDYLUXV�GLVHDVH��&29,'�����RXWEUHDN��WKHUH�LV�DQ�HYHU�LQFUHDVLQJ�QXPEHU�

RI�QDWLRQDO�JRYHUQPHQWV�WKDW�DUH�UROOLQJ�RXW�FRQWDFW�WUDFLQJ�$SSV�WR�DLG�WKH��RQWDLQPHQW�RI�WKH�

YLUXV��7KH�ILUVW�KXJHO\�FRQWHQWLRXV�LVVXH�IDFLQJ�WKH�$SSV�LV�WKH�GHSOR\PHQW�IUDPHZRUN��L�H��

FHQWUDOLVHG�RU�GHFHQWUDOLVHG��%DVHG�RQ�WKLV��WKH�GHEDWH�EUDQFKHV�RXW�WR�WKH�FRUUHVSRQGLQJ�

WHFKQRORJLHV�WKDW�XQGHUSLQ�WKHVH�DUFKLWHFWXUHV��L�H��*36��45�FRGHV��DQG�%OXHWRRWK��7KLV�ZRUN�

FRQGXFWV�D�SLRQHHULQJ�UHYLHZ�RI�WKH�DERYH�VFHQDULRV�DQG�FRQWULEXWHV�D�JHRORFDWLRQ�PDSSLQJ�RI�

WKH�FXUUHQW�GHSOR\PHQW��7KH�YXOQHUDELOLWLHV�DQG�WKH�GLUHFWLRQV�RI�UHVHDUFK�DUH�LGHQWLILHG��ZLWK�D�

VSHFLDO�IRFXV�RQ�WKH�%OXHWRRWK�EDVHG�GHFHQWUDOLVHG�VFKHPH�

.H\ZRUGV ��

FRQWDFW�WUDFLQJ�DSS��FRURQXV��&29,'�����GHFHQWUDOLVHG��KHDOWK�LQIRUPDWLFV��P+HDOWK�
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+DODPDQ

7DEHO���� 3HQHOLWLDQ�7HUGDKXOX �����������������������������������������������������(UURU��%RRNPDUN�QRW�GHILQHG�
7DEHO���� 5LQJNDVDQ�GDUL�UHJXODVL�GDWD�GDQ�SURWRNRO�WHNQRORJL�XQWXN�$SOLNDVL�SHODFDNDQ�NRQWDN�

&29,'����VDDW�LQL� ���������������������������������������������������������������������������������������������������������
7DEHO���� $QDOLVLV�NHUHQWDQDQ�WHUKDGDS�DSOLNDVL�FRQWDFW�WUDFLQJ &29,'����VDDW�LQL��������������������
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'$)7$5�*$0%$5

+DODPDQ

*DPEDU� ����� 6WXGL� SHPHWDDQ� VLVWHPDWLV� DSOLNDVL� FRQWDFW�WUDFLQJ &29,'���� *OREDO� �XUXWDQ�
IRUPDW� NRGH�� QDPD� QHJDUD�� QDPD� $SOLNDVL� �� 6'.�� ZDNWX� XQGXKDQ� �� QRPRU�
SHQJJXQD�� ���������������������������������������������������������������������������������������������������������������
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��� /DWDU�%HODNDQJ

'DODP� EHEHUDSD� EXODQ� WHUDNKLU�� DSOLNDVL� FRQWDFW�WUDFLQJ �SHODFDNDQ� NRQWDN� ILVLN�� WHODK�

PXQFXO�GDQ�PHQGRURQJ�EDWDV�LQRYDVL�VHEDJDL�UHVSRQ�WHUKDGDS�ZDEDK�YLUXV�FRURQD��&29,'�����

>�@��$SOLNDVL�FRQWDFW�WUDFLQJ >�@ DGDODK�SODWIRUP�VHOXOHU�\DQJ�PHPEDQWX PHQJLGHQWLILNDVL�RUDQJ�

\DQJ�PXQJNLQ�WHODK�PHODNXNDQ�NRQWDN�GHQJDQ�RUDQJ�\DQJ�WHULQIHNVL�GDQ�SHQJXPSXODQ�LQIRUPDVL�

OHELK�ODQMXW�WHQWDQJ�NRQWDN�WHUVHEXW�XQWXN�PHQFHJDK�SHQ\HEDUDQ�YLUXV��7HUGDSDW�SHUGHEDWDQ�\DQJ�

VHGDQJ� EHUODQJVXQJ� PHQJHQDL� IUDPHZRUN �NHUDQJND� NHUMD�� WHNQRORJL� \DQJ� GLJXQDNDQ��

VHQWUDOLVDVL� >�@�� >�@ DWDX� GHVHQWUDOLVDVL� >�@�� >�@�� VHUWD� WHNQRORJL� VHQVRU� \DQJ� VHVXDL�� *OREDO�

3RVLWLRQLQJ�6\VWHP �*36��\DQJ�WHULQWHJUDVL�GHQJDQ�SHPLQGDL�NRGH�4XLFN�5HVSRQVH �45��>�@��>�@

GDQ� DQDOLVLV� ELJ� GDWD >�@�� >��@ VHUWD� SHUDQJNDW� QLUNDEHO� EOXHWRRWK >��@ \DQJ� GLDNWLINDQ� ROHK�

JHORPEDQJ�PLNUR�>��@��>��@ GDQ�NRPXQLNDVL�JHORPEDQJ�PLOLPHWHU�>��@±>��@

'DODP� SHQGHNDWDQ� VHQWUDOLVDVL�� GDWD� SULEDGL� \DQJ� GLNXPSXONDQ� PHODOXL� DSOLNDVL�

GLNHQGDOLNDQ�ROHK�RWRULWDV�SHPHULQWDK��$SOLNDVL�LQL�VHEDJLDQ�EHVDU�PHQJLNXWL�SURWRNRO�3(33�37�

�3DQ�(XURSHDQ�3ULYDF\�3UHVHUYLQJ�3UR[LPLW\�7UDFLQJ��>��@��WDSL�NRQVHQVXV��GL�DQWDUD�NRPXQLWDV�

WHNQLV� DGDODK� EDKZD� IUDPHZRUN LQL� WHUODOX� DNDGHPLV� XQWXN� SHQJHPEDQJDQ� SUDNWLN�� 8QWXN�

SHQGHNDWDQ� GHVHQWUDOLVDVL�� GDWD� SULEDGL� GLWXWXS� GDQ� GLNHQGDOLNDQ� ROHK� LQGLYLGX� SDGD� SHUDQJNDW�

SULEDGL�PHUHND��$SOLNDVL�LQL�PHQJLNXWL�VROXVL�SHUOLQGXQJDQ�GDWD�'3��7��'HFHQWUDOLVHG�3ULYDF\�

3UHVHUYLQJ� 3UR[LPLW\� 7UDFLQJ�>��@ \DQJ� EDUX�EDUX� LQL� GLNHPEDQJNDQ� ROHK� $NDGHPLVL� (URSD��

1DPXQ�� NHUDQJND NHUMD� LQL� KDQ\D� WHUGHVHQWUDOLVDVL� VHEDJLDQ�� \DLWX� DGD� GDWDEDVH �EDVLV� GDWD��

WHUSXVDW� DQRQLP�KDQ\D� XQWXN� RUDQJ� \DQJ� WHULQIHNVL��*RRJOH� GDQ�$SSOH� >��@ DNDQ�EHNHUMDVDPD�

XQWXN� PHOXQFXUNDQ� IUDPHZRUN GHVHQWUDOLVDVL� HNVNOXVLI� SDGD� EXODQ� 0HL� \DQJ� DNDQ� OHELK�

NRPSDWLEHO� GHQJDQ� VLVWHP� $QGURLG� GDQ� ,26�� 0HQJHQDL� WHNQRORJL� GDQ� LQIUDVWUXNWXU� \DQJ�

PHQGXNXQJ�NHGXD�DUVLWHNWXU�WHUVHEXW��*36�GLGDVDUNDQ�SDGD�SHPHWDDQ�NHUXPXQDQ�XQWXN�PHODFDN�

SHQ\HEDUDQ� &29,'����� VHPHQWDUD� SHQGHNDWDQ� SHPLQGDLDQ� NRGH� 45� GLNRPELQDVLNDQ� GHQJDQ�

SHUDODWDQ� SHQJXMLDQ� VXKX� XQWXN� PHODFDN� SHUJHUDNDQ� LQGLYLGX� \DQJ� VHKDW� DWDX� WHULQIHNVL� SDGD�

WUDQVSRUWDVL� XPXP�� 0HWRGH� EOXHWRRWK PHQGHWHNVL SHUDQJNDW� ODLQ� \DQJ� GLWDKDQ� XQWXN� MDQJND�

ZDNWX� GDQ� GDODP� MDUDN� WHUWHQWX� VHUWD� PHPEHUL� WDKX� SHUDQJNDW� \DQJ� PHPLOLNL� FXNXS� NRQWDN�

GHQJDQ� SHUDQJNDW� LQGLYLGX� \DQJ� WHULQIHNVL�� GHQJDQ� DVXPVL� EDKZD� LQGLYLGX� \DQJ� WHULQIHNVL�

PHODSRUNDQ� VWDWXV� LQIHNVL� PHUHND� NH� DSOLNDVL�� 3DUD� SHQHOLWL� GDUL� 2[IRUG� >��@ EDUX�EDUX� LQL�

PHPEXDW� PRGHO� GDQ� PHQJXVXONDQ� DPEDQJ� EDWDV� SDGD� WLQJNDW� SHQJJXQD� DNWLI� DSOLNDVL�



�VHWLGDNQ\D������XQWXN�VHSHQXKQ\D�PHPEHULNDQ�ZDZDVDQ \DQJ�EHUKDUJD�EDJL�SHPHULQWDK�XQWXN�

PHPEHQGXQJ� YLUXV�� $GD� WUHQ� \DQJ� EHUNHPEDQJ� VHFDUD� JOREDO�� NKXVXVQ\D� GL� (URSD� EDKZD�

DUVLWHNWXU�GHVHQWUDOLVDVL�OHELK�GLVXNDL�

��� ,GHQWLILNDVL 0DVDODK

,GHQWLILNDVL�PDVDODK�GDODP�WXJDV�DNKLU LQL�VHEDJDL�EHULNXW�

�� %DJDLPDQD UHJXODVL�GDWD�GDQ�SURWRNRO�WHNQRORJL"

�� %DJDLPDQD�SHPHWDDQ�VLVWHPDWLV�PHQJHQDL VWDWXV�SHQHUDSDQ�JOREDO�XQWXN�DSOLNDVL�FRQWDFW�

WUDFLQJ &29,'���"

�� %DJDLPDQD� WDQWDQJDQ� GDQ� DUDK� SHQHOLWLDQ� XQWXN� WHNQRORJL� FRQWDFW�WUDFLQJ EHUEDVLV�

EOXHWRRWK"

��� %DWDVDQ�0DVDODK

%DWDVDQ�PDVDODK�GDODP�WXJDV�DNKLU LQL�DGDODK�

�� 7XJDV� DNKLU� LQL� DNDQ� PHPEHULNDQ SHQMHODVDQ PHQJHQDL� UHJXODVL� GDDWD GDQ� SURWRNRO

WHNQRORJL�

�� 7XJDV�DNKLU� LQL DNDQ�PHQMDEDUNDQ�SHPHWDDQ�VLVWHPDWLV�PHQJHQDL� VWDWXV�SHQHUDSDQ�JOREDO�

XQWXN�DSOLNDVL�FRQWDFW�WUDFLQJ EHUEDVLV�EOXHWRRWK�

�� 7XJDV�DNKLU�LQL�DNDQ�PHQMHODVNDQ�PHQJHQDL�WDQWDQJDQ�GDQ�DUDK�SHQHOLWLDQ�XQWXN�WHNQRORJL�

FRQWDFW�WUDFLQJ EHUEDVLV EOXHWRRWK�

��� 7XMXDQ�GDQ�0DQIDDW�7XJDV�$NKLU

D� 7XMXDQ�7XJDV�$NKLU

$GDSXQ�WXMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�

�� 8QWXN�PHQGDSDWNDQ�LQIRUPDVL PHQJHQDL�UHJXODVL�GDWD�GDQ�SURWRNRO�WHNQRORJL

�� 8QWXN� PHQJHWDKXL� SHPHWDDQ� VLVWHPDWLV� PHQJHQDL� VWDWXV� SHQHUDSDQ� JOREDO� XQWXN�

DSOLNDVL�FRQWDFW�WUDFLQJ &29,'���

�� 8QWXN�PHPSHUROHK�KDVLO�SHUEDQGLQJDQ�DQWDUD�DKOL�GHQJDQ�DUWLNHO�EHULWD�

E� 0DQIDDW�7XJDV�$NKLU

3HQHOLWLDQ� LQL� GDSDW�PHPEHULNDQ�PDQIDDW� DNDGHPLN� GDQ� SUDNWLV� DQWDUD� ODLQ� VHEDJDL�

EHULNXW�

� 0DQIDDW�DNDGHPLN

+DVLO� SHQHOLWLDQ� LQL� GLKDUDSNDQ� PDPSX� EHUNRQWULEXVL� GDODP� PHQDPEDK�

NHND\DDQ�LOPX�SHQJHWDKXDQ�

� 0DQIDDW�SUDNWLV



D� 0DQIDDW� EDJL� SLKDN� XQLYHUVLWDV�� SHQHOLWLDQ� LQL� GDSDW GLMDGLNDQ� VHEDJDL� EDKDQ�

LOPX�WDPEDKDQ�XQWXN�NHJLDWDQ�EHODMDU�PHQJDMDU�GL�OLQJNXQJDQ�NDPSXV�

E� 0DQIDDW� EDJL� SHQHOLWLDQ� ODLQ�� KDVLO� SHQHOLWLDQ� LQL� GDSDW� GLMDGLNDQ� VHEDJDL�

UXMXNDQ�\DQJ�DSDELOD�QDQWLQ\D�DGD�SHQHOLWLDQ�PHQJHQDL�DSOLNDVL�&29,'����

��� 6LVWHPDWLND�3HQXOLVDQ�7XJDV�$NKLU

3DGD� VLVWHPDWLND� SHQXOLVDQ� LQL� WHUGDSDW� JDPEDUDQ� VLQJNDW� PHQJHQDL� VWUXNWXU� SHQXOLVDQ�

\DQJ�GLDQWDUDQ\D�VHEDJDL�EHULNXW�

%$%�, 3HQGDKXOXDQ

%DE� SHUWDPD� DNDQ� PHPEDKDV� PHQJHQDL� ODWDU� EHODNDQJ� GDUL� SHQHOLWLDQ� \DQJ�

GLODNXNDQ�� UXPXVDQ�PDVDODK�� EDWDVDQ�PDVDODK�� WXMXDQ� GDQ�PDQIDDW� GDUL� SHQHOLWLDQ��

VHUWD VLVWHPDWLND�SHQXOLVDQ�

%$%�,, /DQGDVDQ�7HRUL

%DE�NHGXD�GDUL�SURSRVDO WXJDV�DNKLU�LQL�PHPXDW�KDVLO�VWXGL�SXVWDND�WHQWDQJ�WHRUL�GDQ�

NRQVHS� GDUL� SHQHOLWLDQ� \DQJ� VHGDQJ� GLEDKDV� VHUWD� KDVLO� SHQHOLWLDQ� \DQJ� WHODK� DGD�

VHEHOXPQ\D�� VHKLQJJD� PDPSX� PHPSHUROHK� PDWHUL� \DQJ� PHPLOLNL� KXEXQJDQ� \DQJ�

HUDW�GHQJDQ�SHUPDVDODKDQ�DWDX WRSLN�\DQJ�VHGDQJ�GLEDKDV�

%$%�,,, 0HWRGRORJL�3HQHOLWLDQ

%DE�NHWLJD�PHQGHVNULSVLNDQ�PHQJHQDL�VWXGL�PHWRGRORJL�EHUVDPDDQ�GHQJDQ�NHUDQJND�

EHUSLNLU�GDUL�SHQHOLWLDQ�

%$%�,9 +DVLO�$QDOLVLV�GDQ�3HUEDQGLQJDQ

%DE�NHHPSDW EHULVL�WHQWDQJ�SHQMDEDUDQ�KDVLO�DQDOLVLV�\DQJ�WHODK�GLODNXNDQ

%$%�9 6LPSXODQ GDQ�6DUDQ

%DE�NHOLPD�PHQ\LPSXONDQ�KDVLO�SHQHOLWLDQ�GDQ�VDUDQ�SHQJHPEDQJDQ�SHQHOLWLDQ�XQWXN�

NHGHSDQQ\D�



%$%��

7,1-$8$1�3867$.$

��� 9LUXV�.RURQD

3QHXPRQLD��\DQJ�GLVHEDENDQ�ROHK�QRYHO�FRURQDYLUXV�������Q&R9���\DQJ�PXQJNLQ�EHUDVDO�

GDUL� NHOHODZDU� >��@�� EDUX� VDMD� GLQDPDL� &29,'���� ROHK� 2UJDQLVDVL� .HVHKDWDQ� 'XQLD� �:+2���

:DEDK�&29,'����GDUL�:XKDQ��LEXNRWD�SURYLQVL�+XEHL�GL�&LQD�SDGD�'HVHPEHU�������GDQ�WHODK�

PHQ\HEDU� NH� SURYLQVL� ODLQ� GL� &LQD� GDQ� EDKNDQ� QHJDUD� ODLQ� >��@�� 3HQXODUDQ� GDUL� PDQXVLD� NH�

PDQXVLD�\DQJ�NXDW� WHUMDGL� >��@��GDQ�WHUGDSDW� ULVLNR�WUDQVSRUWDVL�&29,'����GDUL�:XKDQ�NH�����

NRWD�NRWD�ODLQ�GL�&LQD�>��@��+LQJJD����)HEUXDUL�������DGD��������NDVXV�LQIHNVL�&29,'����\DQJ�

GLNRQILUPDVL�GL�GDUDWDQ�&LQD��WHUPDVXN�������NHPDWLDQ�

8QWXN�PHQFHJDK�GDQ�PHQJHQGDOLNDQ�SHQ\HEDUDQ�HSLGHPL��GLSHUOXNDQ�EDQ\DN�VWUDWHJL�>��@��

GDQ� 7LRQJNRN� WHODK� PHQJDPELO� VWUDWHJL� \DQJ� FHSDW� GDQ� HIHNWLI� XQWXN� PHQJXUDQJL PRELOLWDV�

SHQGXGXN� GDQ� WLQJNDW� NRQWDN� DQWDUSULEDGL�� GDQ� MXJD� PHQLQJNDWNDQ� NDUDQWLQD� SDGD� PLJUDQ��

0HPSUHGLNVL�WUHQ�HSLGHPL�FXNXS�SHQWLQJ�XQWXN�DORNDVL�VXPEHU�GD\D�PHGLV��SHQJDWXUDQ�NHJLDWDQ�

SURGXNVL��GDQ�EDKNDQ�SHUNHPEDQJDQ�HNRQRPL�GRPHVWLN�GL�VHOXUXK�7LRQJNRN�

'DODP� EHEHUDSD� GHNDGH� WHUDNKLU�� GXD� FRURQDYLUXV� EDUX� ODLQQ\D�� FRURQDYLUXV� 6LQGURP�

3HUQDIDVDQ� $NXW� 3DUDK� �6$56�&R9�� ´GDQ³� &RURQDYLUXV� VLQGURP� SHUQDSDVDQ� 7LPXU� 7HQJDK�

�0(56�&R9��´�� WHODK�GLDQJJDS� VHEDJDL�HSLGHPL�XWDPD�GL� VHOXUXK�GXQLD��1DPXQ�� WHUNDLW�YLUXV�

LQL��&29,'����PHQJKDGLUNDQ�WLQJNDW�NHWLGDNSDVWLDQ�\DQJ�OHELK�WLQJJL�GDODP�VNDOD�GDQ�FDNXSDQ�

JHRJUDILV�GDUL�ZDEDK�GL�GDODP�GDQ�GL�OXDU�&LQD��$QDOLVLV�PRGHO�SUHGLNVL�GDQ�SUHGLNVL�SURSDJDVL�

EHUEDVLV� 6$56�&R9� GDQ� 0(56�&R9� PXQJNLQ� WLGDN� ODJL� FRFRN� GDODP� SHUDQJ� PHODZDQ�

SQHXPRQLD� &29,'����� 2OHK� NDUHQD� LWX�� VDQJDW� PHQGHVDN� XQWXN� PHQJJXQDNDQ� GDWD� WHUEDUX�

XQWXN�PHPEDQJXQ�DQDOLVLV�HSLGHPL�\DQJ�HILVLHQ�GDQ�VDQJDW�FRFRN�VHVXDL�GHQJDQ�VLWXDVL�DNWXDO��

GDQ� NHPXGLDQ� PHPEHULNDQ� SUHGLNVL� HSLGHPL� \DQJ� DQGDO�� 3HNHUMDDQ� LQL GDSDW� PHPEHULNDQ�

UHIHUHQVL� SHQWLQJ� EDJL� SHPHULQWDK� XQWXN� PHUXPXVNDQ� NHSXWXVDQ� HNRQRPL� PDNUR� GDUXUDW� GDQ�

DORNDVL�VXPEHU�GD\D�PHGLV��6HODLQ�LWX��VLJQLILNDQVLQ\D�MXJD�PHPLOLNL�QLODL�UHIHUHQVL�\DQJ�EDJXV�

XQWXN�SHQ\HEDUDQ�GDQ�SHQ\HVXDLDQ�NHJLDWDQ�HNRQRPL�QHJDUD�VHSDQMDQJ�WDKXQ������



��� 3HQHOLWLDQ�7HUNDLW�6HEHOXPQ\D

7DEHO���� 3HQHOLWLDQ�7HUGDKXOX

3HQXOLV $EVWUDN
� &KR��+��

,SSROLWR��'��
<X��<��:��
������

³&RQWDFW�7UDFLQJ�0RELOH�$SSV� IRU�&29,'�����3ULYDF\�
&RQVLGHUDWLRQV�DQG�5HODWHG�7UDGH�RIIV´ >��@
&RQWDFW�WUDFLQJ�LV�DQ�HVVHQWLDO�WRRO�IRU�SXEOLF�KHDOWK�RIILFLDOV�
DQG�ORFDO�FRPPXQLWLHV�WR�ILJKW�WKH�VSUHDG�RI�QRYHO�GLVHDVHV�
VXFK� DV� IRU� WKH� &29,'���� SDQGHPLF�� 7KH� 6LQJDSRUHDQ�
JRYHUQPHQW� MXVW� UHOHDVHG� D� PRELOH� SKRQH� DSS��
7UDFH7RJHWKHU�� WKDW� LV� GHVLJQHG� WR� DVVLVW� KHDOWK� RIILFLDOV� LQ�
WUDFNLQJ� GRZQ� H[SRVXUHV� DIWHU� DQ� LQIHFWHG� LQGLYLGXDO� LV�
LGHQWLILHG�� +RZHYHU�� WKHUH� DUH� LPSRUWDQW� SULYDF\�
LPSOLFDWLRQV� RI� WKH� H[LVWHQFH� RI� VXFK� WUDFNLQJ� DSSV�� +HUH��
ZH�DQDO\]H�VRPH�RI�WKRVH�LPSOLFDWLRQV�DQG�GLVFXVV�ZD\V�RI�
DPHOLRUDWLQJ� WKH� SULYDF\� FRQFHUQV� ZLWKRXW� GHFUHDVLQJ�
XVHIXOQHVV� WR� SXEOLF� KHDOWK�� :H� KRSH� LQ� ZULWLQJ� WKLV�
GRFXPHQW� WR� HQVXUH� WKDW� SULYDF\� LV� D� FHQWUDO� IHDWXUH� RI�
FRQYHUVDWLRQV� VXUURXQGLQJ�PRELOH� FRQWDFW� WUDFLQJ� DSSV� DQG�
WR� HQFRXUDJH� FRPPXQLW\� HIIRUWV� WR� GHYHORS� DOWHUQDWLYH�
HIIHFWLYH� VROXWLRQV�ZLWK� VWURQJHU� SULYDF\� SURWHFWLRQ� IRU� WKH�
XVHUV�� ,PSRUWDQWO\�� WKRXJK� ZH� GLVFXVV� SRWHQWLDO�
PRGLILFDWLRQV�� WKLV� GRFXPHQW� LV� QRW� PHDQW� DV� D� IRUPDO�
UHVHDUFK� SDSHU�� EXW� LQVWHDG� LV� D� UHVSRQVH� WR� VRPH� RI� WKH�
SULYDF\� FKDUDFWHULVWLFV� RI� GLUHFW� FRQWDFW� WUDFLQJ� DSSV� OLNH�
7UDFH7RJHWKHU�DQG�DQ�HDUO\�VWDJH�5HTXHVW�IRU�&RPPHQWV�WR�
WKH�FRPPXQLW\�

� $KPHG��1��
0LFKHOLQ��5HJLR�$��
(W�DO�
������

³$�6XUYH\�RI�&29,'����&RQWDFW�7UDFLQJ�$SSV´ >��@
7KH� UHFHQW� RXWEUHDN� RI�&29,'����KDV� WDNHQ� WKH�ZRUOG� E\�
VXUSULVH��IRUFLQJ�ORFNGRZQV�DQG�VWUDLQLQJ�SXEOLF�KHDOWK�FDUH�
V\VWHPV�� &29,'���� LV� NQRZQ� WR� EH� D� KLJKO\� LQIHFWLRXV�
YLUXV�� DQG� LQIHFWHG� LQGLYLGXDOV� GR QRW� LQLWLDOO\� H[KLELW�
V\PSWRPV��ZKLOH� VRPH�UHPDLQ�DV\PSWRPDWLF��7KXV��D�QRQ�
QHJOLJLEOH�IUDFWLRQ�RI�WKH�SRSXODWLRQ�FDQ��DW�DQ\�JLYHQ�WLPH��
EH� D� KLGGHQ� VRXUFH� RI� WUDQVPLVVLRQV�� ,Q� UHVSRQVH�� PDQ\�
JRYHUQPHQWV� KDYH� VKRZQ� JUHDW� LQWHUHVW� LQ� VPDUWSKRQH�
FRQWDFW� WUDFLQJ�DSSV�WKDW�KHOS�DXWRPDWH�WKH�GLIILFXOW� WDVN�RI�
WUDFLQJ� DOO� UHFHQW� FRQWDFWV� RI� QHZO\� LGHQWLILHG� LQIHFWHG�
LQGLYLGXDOV�� +RZHYHU�� WUDFLQJ� DSSV� KDV� JHQHUDWHG� PXFK�
GLVFXVVLRQ� DURXQG� WKHLU� NH\� DWWULEXWHV�� LQFOXGLQJ� V\VWHP�
DUFKLWHFWXUH��GDWD�PDQDJHPHQW��SULYDF\��VHFXULW\��SUR[LPLW\�
HVWLPDWLRQ�� DQG� DWWDFN� YXOQHUDELOLW\�� ,Q� WKLV� DUWLFOH�� ZH�
SURYLGH� WKH� ILUVW� FRPSUHKHQVLYH� UHYLHZ� RI� WKHVH� PXFK�
GLVFXVVHG� WUDFLQJ� DSS� DWWULEXWHV�� :H� DOVR� SUHVHQW� DQ�
RYHUYLHZ RI�PDQ\�SURSRVHG�WUDFLQJ�DSS�H[DPSOHV��VRPH�RI�
ZKLFK� KDYH� EHHQ� GHSOR\HG� FRXQWU\ZLGH�� DQG� GLVFXVV� WKH�
FRQFHUQV� XVHUV� KDYH� UHSRUWHG� UHJDUGLQJ� WKHLU� XVDJH�� :H�
FORVH� E\� RXWOLQLQJ� SRWHQWLDO� UHVHDUFK� GLUHFWLRQV� IRU� QH[W�
JHQHUDWLRQ� DSS� GHVLJQ�� ZKLFK� ZRXOG� IDFLOLWDWH� LPSURYHG�
WUDFLQJ�DQG�VHFXULW\�SHUIRUPDQFH��DV�ZHOO�DV�ZLGH�DGRSWLRQ�
E\�WKH�SRSXODWLRQ�DW�ODUJH��

� )HUUHWWL��/��
:\PDQW��&��
(W DO�
������

³4XDQWLI\LQJ� 6$56�&R9��� WUDQVPLVVLRQ� VXJJHVWV�
HSLGHPLF�FRQWURO�ZLWK�GLJLWDO�FRQWDFW�WUDFLQJ´ >��@
7KH� QHZO\� HPHUJHQW� KXPDQ� YLUXV� 6$56�&R9��� �VHYHUH�
DFXWH� UHVSLUDWRU\� V\QGURPH±FRURQDYLUXV� ��� LV� UHVXOWLQJ� LQ�
KLJK� IDWDOLW\� UDWHV� DQG� LQFDSDFLWDWHG� KHDOWK� V\VWHPV��
3UHYHQWLQJ� IXUWKHU� WUDQVPLVVLRQ� LV� D� SULRULW\��:H� DQDO\]HG�
NH\� SDUDPHWHUV� RI� HSLGHPLF� VSUHDG� WR� HVWLPDWH� WKH�



FRQWULEXWLRQ� RI� GLIIHUHQW� WUDQVPLVVLRQ� URXWHV� DQG�GHWHUPLQH�
UHTXLUHPHQWV�IRU�FDVH�LVRODWLRQ�DQG�FRQWDFW�WUDFLQJ�QHHGHG�WR�
VWRS�WKH�HSLGHPLF��$OWKRXJK�6$56�&R9���LV�VSUHDGLQJ�WRR�
IDVW� WR� EH� FRQWDLQHG� E\�PDQXDO� FRQWDFW� WUDFLQJ�� LW� FRXOG� EH�
FRQWUROOHG� LI� WKLV� SURFHVV� ZHUH� IDVWHU�� PRUH� HIILFLHQW�� DQG�
KDSSHQHG� DW� VFDOH�� $� FRQWDFW�WUDFLQJ� DSS� WKDW� EXLOGV� D�
PHPRU\� RI� SUR[LPLW\� FRQWDFWV� DQG� LPPHGLDWHO\� QRWLILHV�
FRQWDFWV� RI� SRVLWLYH� FDVHV� FDQ� DFKLHYH� HSLGHPLF� FRQWURO� LI�
XVHG� E\� HQRXJK� SHRSOH�� %\� WDUJHWLQJ� UHFRPPHQGDWLRQV� WR�
RQO\� WKRVH� DW� ULVN�� HSLGHPLFV� FRXOG� EH� FRQWDLQHG ZLWKRXW�
UHVRUWLQJ� WR� PDVV� TXDUDQWLQHV� �³ORFNGRZQV´�� WKDW� DUH�
KDUPIXO� WR�VRFLHW\��:H�GLVFXVV�WKH�HWKLFDO�UHTXLUHPHQWV�IRU�
DQ�LQWHUYHQWLRQ�RI�WKLV�NLQG�



%$%��
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��� 7DKDSDQ�3HQHOLWLDQ

7DKDSDQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�

�� ,GHQWLILNDVL�PDVDODK

3DGD�WDKDS�LQL�GLODNXNDQ�LGHQWLILNDVL�WHUKDGDS�SHUPDVDODKDQ�\DQJ�DGD

�� 6WXGL�OLWHUDWXU

'DWD� VHNXQGHU� GLGDSDWNDQ� GDUL� KDVLO� VWXGL� SXVWDND�� 7DKDS� LQL� GLODNXNDQ� GHQJDQ�

PHPSHODMDUL�EXNX�EXNX�UHIHUHQVL�DWDX�VXPEHU�VXPEHU�\DQJ�EHUNDLWDQ�GHQJDQ�WXJDV�DNKLU�

LQL�� EDLN� GDUL� EXNX�� MXUQDO�� SURFHHGLQJ�� PDXSXQ� LQWHUQHW�� 'DWD� \DQJ� SHQHOLWL� NXPSXONDQ�

DGDODK NRQVHS� GDQ�PDWHUL� PHQJHQDL� UHJXODVL� GDWD� GDQ� SURWRNRO� WHNQRORJL�� SHQJXPSXODQ

MXUQDO�MXUQDO \DQJ�EHUKXEXQJDQ�GHQJDQ�NRQVHS�SKLVKLQJ VHUWD�WHRUL�WHRUL�\DQJ�GLEXWXKNDQ�

VHODPD�SHQHOLWLDQ

�� +DVLO�DQDOLVLV�UHJXODVL�GDWD�GDQ�SURWRNRO�WHNQRORJL�VHUWD

.HWLND� VHPXD� GDWD� WHODK� WHUNXPSXO�� PDND� WDKDSDQ� VHODQMXWQ\D� DGDODK� PHODNXNDQ�

SURVHV� DQDOLVLV� GDWD�� 3DGD� WDKDSDQ� LQL� SURVHV� DQDOLVLV� \DQJ� GLODNXNDQ� DGDODK� DQDOLVLV�

UHJXODVL GDWD� GDQ� SURWRNRO� WHNQRORJL� 6HODLQ� LWX�� 3HPHWDDQ� 6LVWHPDWLV� 0HQJHQDL� 6WDWXV�

3HQHUDSDQ�*OREDO�8QWXN�$SOLNDVL�&RQWDFW�WUDFLQJ &29,'����

�� 7DQWDQJDQ�SHQHOLWLDQ

6HWHODK� KDVLO� DQDOLVLV� GDUL� UHJXODVL� GDWD� GDQ� SURWRNRO� WHNQRORJL GLEXDW�� GLODNXNDQ�

SHQMDEDUDQ� PHQJHQDL� WDQWDQJDQ� GDQ� DUDK� SHQHOLWLDQ� XQWXN� WHNQRORJL� FRQWDFW�WUDFLQJ

EHUEDVLV� EOXHWRRWK�� 'DUL� SHQMDEDUDQ LQL� GDSDW� GLSHUROHK� SHQDULNDQ� VLPSXODQ� VHUWD�

SHQJXVXODQ�VDUDQ�

�� 3HQDULNDQ�VLPSXODQ GDQ�SHQJXVXODQ�VDUDQ

3DGD�WDKDS�LQL�GLODNXNDQ�SHQJDPELODQ�VLPSXODQ WHUKDGDS�KDVLO�SHQHOLWLDQ�\DQJ�WHODK�

GLODNVDQDNDQ�� EHUGDVDUNDQ� KDVLO� SHQJRODKDQ� GDWD� GDQ� DQDOLVLV� SHPEDKDVDQ� PDVDODK��

6LPSXODQ LQL� EHUXSD� SHUQ\DWDDQ�SHUQ\DWDDQ� \DQJ� PHQJJDPEDUNDQ� NHDGDDQ� PDVDODK

VHEHQDUQ\D� VHUWD� MDZDEDQ� GDUL� SHQ\HOHVDLDQ� PDVDODK�� 6HEDJDL� WLQGDN� ODQMXW� GDUL�

SHUQ\DWDDQ�SHUQ\DWDDQ� \DQJ EHUDVDO� GDUL� VLPSXODQ�� SDGD� WDKDS� LQL� GLDMXNDQ� EHEHUDSD�

XVXODQ� \DQJ� NLUDQ\D� GDSDW� GLWHULPD� VHEDJDL� SHUWLPEDQJDQ� GDODP�SHQJDPELODQ� NHSXWXVDQ�

EDJL� SHUXVDKDDQ� DWDX� PDV\DUDNDW� \DQJ� LQJLQ� PHODNXNDQ� SHQHOLWLDQ� PHQJHQDL� DSOLNDVL�

FRQWDFW�WUDFLQJ &29,'����



��� .HUDQJND�%HUILNLU

3DGD� SHQ\XVXQDQ� WXJDV� DNKLU� LQL� NHUDQJND� EHUILNLU \DQJ� GLODNXNDQ� VHFDUD� XPXP�

GDSDW�GLOLKDW�SDGD�GLDJUDP�EHULNXW�



��� 7HNQLN�3HQJXPSXODQ�'DWD

0HWRGH�SHQJXPSXODQ�GDWD�GDQ�LQIRUPDVL��VHEDJDL�EHULNXW�

�� 6WXGL�3XVWDND

0HWRGH�SHQJXPSXODQ�GDWD�\DQJ�GLODNXNDQ�GHQJDQ�PDWHUL�GDWD�DWDX� LQIRUPDVL�

PHODOXL�MXUQDO�LOPLDK��EXNX�EXNX�UHIHUHQVL�GDQ�EDKDQ�EDKDQ�SXEOLNDVL�\DQJ�WHUVHGLD�

GDUL�EHUEDJDL�VXPEHU�WHUSHUFD\D�GDQ�SDGD�SHQHOLWLDQ�LQL��SHQHOLWL�PHQJXPSXONDQ�GDWD�

\DQJ�GLEXWXKNDQ�VDODK�VDWXQ\D�PHQFDUL�UHIHUHQVL�GDUL�MXUQDO�LOPLDK��EXNX�EXNX��VHUWD�

EDKDQ ODLQQ\D�JXQD�SHQGXNXQJ�SHQHOLWLDQ�

�� 3HQFDULDQ�,QWHUQHW�2QOLQH

3DGD� SHQHOLWLDQ� LQL� SHQJXPSXODQ� GDWD� GLODNXNDQ� VHFDUD� RQOLQH�� 3HQXOLV�

PHQJJXQDNDQ�VLWXV�WHUSHUFD\D�VHSHUWL�VLWXV�SHPHULQWDKDQ�GDUL�EHUEDJDL�QHJDUD��

��� 7HNQLN�3HQJRODKDQ�'DWD

�� 5HGXNVL�GDWD

5HGXNVL� GDWD� EXNDQODK� VXDWX� KDO� \DQJ� WHUSLVDK� GDUL� DQDOLVLV�� 5HGXNVL� GDWD�

GLDUWLNDQ� VHEDJDL� SURVHV� SHPLOLKDQ�� SHPXVDWDQ� SHUKDWLDQ� SDGD� SHQ\HGHUKDQDDQ��

SHQJDEVWUDNVLDQ�� GDQ� WUDQVIRUPDVL� GDWD� NDVDU� \DQJ� PXQFXO� GDUL� FDWDWDQ�FDWDWDQ�

WHUWXOLV� GL� ODSDQJDQ�� .HJLDWDQ� UHGXNVL� GDWD� EHUODQJVXQJ� WHUXV�PHQHUXV�� WHUXWDPD�

VHODPD� SUR\HN� \DQJ� EHURULHQWDVL� NXDOLWDWLI� EHUODQJVXQJ� DWDX� VHODPD� SHQJXPSXODQ�

GDWD��6HODPD�SHQJXPSXODQ�GDWD�EHUODQJVXQJ��WHUMDGL�WDKDSDQ�UHGXNVL��\DLWX�PHPEXDW�

ULQJNDVDQ��PHQJNRGH��PHQHOXVXUL�WHPD��PHPEXDW�JXJXV�JXJXV��PHPEXDW�SDUWLVL��GDQ�

PHQXOLV�PHPR���

5HGXNVL� GDWD� PHUXSDNDQ� VXDWX� EHQWXN� DQDOLVLV� \DQJ� PHQDMDPNDQ��

PHQJJRORQJNDQ�� PHQJDUDKNDQ�� PHPEXDQJ� \DQJ� WLGDN� SHUOX�� GDQ� PHQJRUJDQLVDVL�

GDWD� VHGHPLNLDQ� UXSD� VHKLQJJD� NHVLPSXODQ�NHVLPSXODQ� DNKLUQ\D� GDSDW GLWDULN� GDQ�

GLYHULYLNDVL�� 5HGXNVL� GDWD� DWDX� SURVHV� WUDQVIRUPDVL� LQL� EHUODQMXW� WHUXV� VHVXGDK�

SHQHOLWLDQ� ODSDQJDQ�� VDPSDL ODSRUDQ� DNKLU� OHQJNDS� WHUVXVXQ�� -DGL� GDODP� SHQHOLWLDQ�

NXDOLWDWLI� GDSDW� GLVHGHUKDQDNDQ� GDQ� GLWUDQVIRUPDVLNDQ� GDODP� DQHND� PDFDP� FDUD��

PHODOXL� VHOHNVL� NHWDW�� PHODOXL� ULQJNDVDQ� DWDX� XUDLDQ� VLJNDW�� PHQJJRORQJNDQ� GDODP�

VXDWX�SROD�\DQJ�OHELK�OXDV��GDQ�VHEDJDLQ\D

�� 7ULDQJXODVL

6HODLQ� PHQJJXQDNDQ� UHGXNVL� GDWD�� SHQXOLV� MXJD� PHQJJXQDNDQ� WHNQLN�

WULDQJXODVL� VHEDJDL� WHNQLN� XQWXN� PHQJHFHN� NHDEVDKDQ� GDWD�� 7ULDQJXODVL� GDSDW�

GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� WHNQLN� \DQJ� EHUEHGD GLDQWDUDQ\D� ZDZDQFDUD��



REVHUYVL� GDQ� GRNXPHQ�� 6HODLQ GLJXQDNDQ� XQWXN� PHQJHFHN� NHEHQDUDQ� GDWD�� WHNQLN�

WULDQJXODVL MXJD� GLODNXNDQ� XQWXN PHPSHUND\D� GDWD� 7HUGDSDW� HPSDW�PDFDP� WHNQLN�

WULDQJXODVL�GLDQWDUDQ\D�GHQJDQ�PHPDQIDDWNDQ�SHQJJXQDDQ�VXPEHU��PHWRGH��SHQ\LGLN�

GDQ WHRUL��

�� 3HQDULNDQ .HVLPSXODQ

.HJLDWDQ� DQDOLVLV NHWLJD� DGDODK� PHQDULN� NHVLPSXODQ� � GDQ� YHULYLNDVL�� .HWLND�

NHJLDWDQ�SHQJXPSXOODQ�GDWD�GLODNXNDQ��VHRUDQJ�SHQJDQDOLVLV�NXDOLWDWLI�PXODL�PHQFDUL�

DUWL� EHQGD�EHQGD�� PHQFDWDW� NHWHUDWXUDQ�� SROD�SROD�� SHQMHODVDQ�� NRQILJXUDVL�

NRQILJXUDVL�\DQJ�PXQJNLQ��DOXU�VHEDE�DNLEDW��GDQ�SURSRVLVL��.HVLPSXODQ�\DQJ�PXOD�

PXODQ\D� EHOXP� MHODV� DNDQ� PHQLQJNDW� PHQMDGL� OHELK� WHUSHULQFL�� .HVLPSXODQ�

NHVLPSXODQ� ³ILQDO´� DNDQ� PXQFXO� EHUJDQWXQJ� SDGD� EHVDUQ\D� NXPSXODQ�NXPSXODQ�

FDWDWDQ� ODSDQJDQ��SHQJNRGHDQQ\D��SHQ\LPSDQDQ��GDQ�PHWRGH�SHQFDULDQ�XODQJ�\DQJ�

GLJXQDNDQ�� NHFDNDSDQ� SHQHOLWL�� GDQ� WXQWXWDQ� SHPEHUL� GDQD�� WHWDSL� VHULQJ� NDOL�

NHVLPSXODQ�LWX�WHODK�VHULQJ�GLUXPXVNDQ�VHEHOXPQ\D�VHMDN�DZDO���

��� /RNDVL GDQ�:DNWX 3HQHOLWLDQ

������/RNDVL�3HQHOLWLDQ

3HQHOLWLDQ� VHUWD� SHQXOLVDQ� SURSRVDO WXJDV� DNKLU� LQL� GLODNXNDQ� GL� EHUEDJDL� ORNDVL��

GLDQWDUDQ\D UXPDK� SULEDGL� SHQXOLV�� SHUSXVWDNDDQ� 8QLYHUVLWDV� (VD� 8QJJXO� GDQ� EHUEDJDL�

NHGDL�NRSL�\DQJ�PHPLOLNL�IDVLOLWDV�LQWHUQHW

������:DNWX�3HQHOLWLDQ

3HQHOLWLDQ�GDQ�SHPEXDWDQ� WXJDV�DNKLU�GLODNXNDQ�VHMDN�DZDO�1RYHPEHU������KLQJJD�

DZDO�-XQL �����



%$%��

+$6,/�'$1�3(0%$+$6$1

��� 5HJXODVL�'DWD�'DQ�3URWRNRO�7HNQRORJL�6DDW�,QL

0HQMDJD�GDWD�SULEDGL� WHWDS�DPDQ�GDQ� WHUMDPLQ�DGDODK� VDODK� VDWX� WDQWDQJDQ� WHUEHVDU�

\DQJ� GLWLPEXONDQ� ROHK� SHVDWQ\D� SHUNHPEDQJDQ� LQIRUPDWLND� GL� ELGDQJ� NHVHKDWDQ� VDDW� LQL��

3HUDWXUDQ GDQ� NHUDQJND� NHUMD� WHUNLQL� GLULQFL� SDGD� 7DEHO� ����� WHUPDVXN� *HQHUDO� 'DWD�

3URWHFWLRQ� 5HJXODWLRQ �*'35�� >��@�� >��@�� VHUWD� SHUVDLQJDQ� DUVLWHNWXU� XWDPD� \DQJ� WHODK�

GLVHEXWNDQ�GL�EDE�SHUWDPD�

7DEHO���� 5LQJNDVDQ�GDUL�UHJXODVL�GDWD�GDQ�SURWRNRO�WHNQRORJL�XQWXN�$SOLNDVL�SHODFDNDQ�
NRQWDN�&29,'����VDDW�LQL�

.DWHJRUL 1DPD�$WXUDQ .RQWHQ�8WDPD
:DNWX�

5LOLV

5HJXODVL�
'DWD

*'35�>��@��>��@

x 6WDQGDU�XQWXN�DSOLNDVL�� PHPEHULNDQ�
SHUOLQGXQJDQ�WHUNXDW�NHSHUFD\DDQ�WHUKDGDS�
DSOLNDVL�XQWXN�EHURSHUDVL�VHFDUD�OXDV�GDQ�
DNXUDW�XQWXN�PHOLQGXQJL�GDWD�SULEDGL�GDQ�
PHPEDWDVL�JDQJJXDQ

���$SULO�����

3HQGHNDWDQ�(8�XQWXN�DSOLNDVL�
FRQWDFW�WUDFLQJ \DQJ�HILVLHQ�
XQWXN�PHQGXNXQJ�SHQFDEXWDQ�
ODQJNDK�ODQJNDK�SHQJXUXQJDQ�

VHFDUD�EHUWDKDS�>��@

x 3HQGHNDWDQ�XPXP�XQWXN�DSOLNDVL�SHQHOXVXUDQ�
\DQJ�VHVXDL�SULYDVL

���$SULO�����

3HGRPDQ�(8���������WHQWDQJ�
SHQJJXQDDQ�GDWD�ORNDVL�GDQ�DODW�
FRQWDFW�WUDFLQJ GDODP�NRQWHNV�

ZDEDK�&29,'����>��@

x 'LWHUELWNDQ�ROHK (XURSHDQ�'DWD�3URWHFWLRQ�
%RDUG��('3%���SDQGXDQ�XQWXN�SHQJJXQDDQ�
GDWD�ORNDVL�GDQ�DODW�FRQWDFW�WUDFLQJ

���$SULO�����

3URWRNRO�
7HNQRORJL��
)UDPHZRUN

3DQ�(XURSHDQ�3ULYDF\�
3UHVHUYLQJ�3UR[LPLW\�7UDFLQJ�

�3(33�37� >��@

x 'LLNXWL�ROHK�SHPHULQWDK�-HUPDQ�GDQ�,WDOLD��
WHUOLEDW�GHQJDQ�SHQJHPEDQJDQ�DSOLNDVL�1+6[�
SHPHULQWDK�,QJJULV�� WHUSXVDW

��$SULO�����

'HFHQWUDOL]HG�3ULYDF\�
3UHVHUYLQJ�3UR[LPLW\�7UDFLQJ�

�'3�337���'3��7��>��@

x 7LGDN�DGD�GDWD�\DQJ�GLNXPSXONDQ��\DQJ�
VHEDJLDQ�EHVDU�PHQJXUDQJL�UHVLNR�SULYDVL��
7LGDN�DGD�GDWD�LQGLYLGX�\DQJ�WHULQIHNVL�\DQJ�
EHUEDVLV�GHVHQWUDOLVDVL��LQIRUPDVL�LQGLYLGX�
\DQJ�WHULQIHNVL�DNDQ�GLNXPSXONDQ�VHFDUD�
DQRQLP NH�SXVDW�GDWD�

��$SULO�����

$SSOH�GDQ�*RRJOH�EHNHUMD�VDPD�
GDODP�NHUDQJND�NHUMD�WHNQRORJL�
SHODFDNDQ�NRQWDN�&29,'����

>��@

x 3HQFHJDKDQ�SULYDVL�FRQWDFW�WUDFLQJ
x %HUEDVLV�EOXHWRRWK��WHUGHVHQWUDOLVDVL��QR�*36
x $SSOH�GDQ�*RRJOH�WHFK�VDDW�LQL�EHUGDJDQJ�

GHQJDQ�DSOLNDVL�PDQGLUL�PLOLN�SHPHULQWDK��
PHVNLSXQ�WHODK�GLJXQDNDQ�ROHK�SHPHULQWDK�
EDQ\DN�QHJDUD�

$NDQ�GLULOLV�
SDGD�EXODQ�

0HL

7HNQRORJL�SHODFDNDQ�NRQWDN�
\DQJ�GLMDODQNDQ�SHPHULQWDK

x %HEHUDSD�QHJDUD�GDQ�ZLOD\DK�WLGDN DNDQ�
PHQJJXQDNDQ�NHUDQJND�NHUMD�$SSOH�	�
*RRJOH�VHSHUWL�,QJJULV��3UDQFLV��GDQ�EHEHUDSD�
QHJDUD�EDJLDQ�$6�

7HUJDQWXQJ�
SDGD�

3HPHULQWDK



��� 3HPHWDDQ� 6LVWHPDWLV 0HQJHQDL� 6WDWXV� 3HQHUDSDQ�*OREDO�8QWXN�$SOLNDVL�&RQWDFW�

WUDFLQJ�&29,'���

3HQHOLWLDQ� LQL� PHQJKDVLONDQ� SHPHWDDQ� JHRORNDVL� SHUWDPD� XQWXN� SHQ\HEDUDQ� JOREDO�

DSOLNDVL� FRQWDFW�WUDFLQJ�&29,'���� SDGD�*DPEDU� ����� GHQJDQ� NRGH� IRUPDW� GDODP�XUXWDQ�

QDPD� QHJDUD�� QDPD� DSOLNDVL�� MXPODK� SHQJJXQD� �WRWDO� SHQJXQGXKDQ�� GDQ� WHNQRORJL�

SHQGXNXQJ� �*36�� NRGH� 45�� EOXHWRRWK��� 1HJDUD� \DQJ GLWXQMXNNDQ� ROHK� *DPEDU� ����

PHZDNLOL� NHUDQJND� NHUMD� \DQJ� GLJXQDNDQ�� QHJDUD� \DQJ� EHUZDUQD� ELUX� PHQJJXQDNDQ�

DUVLWHNWXU� VHQWUDOLVDVL�� GDQ� QHJDUD� \DQJ� EHUZDUQD� DEX�DEX� PHZDNLOL� GHVHQWUDOLVDVL� �DWDX�

VHGDQJ�EHUPLJUDVL�NH�NHUDQJND�GHVHQWUDOLVDVL��

*DPEDU� ����� 6WXGL� SHPHWDDQ� VLVWHPDWLV� DSOLNDVL� FRQWDFW�WUDFLQJ &29,'���� *OREDO
�XUXWDQ� IRUPDW� NRGH�� QDPD� QHJDUD�� QDPD� $SOLNDVL� �� 6'.�� ZDNWX� XQGXKDQ� �� QRPRU�
SHQJJXQD��

0HQJLNXWL�SDUDGLJPD�DQDOLVLV�SHPHWDDQ�NHUHQWDQDQ�SHUDQJNDW�OXQDN�>��@��NHOHPDKDQ�

GDUL�PDVLQJ�PDVLQJ�DSOLNDVL�FRQWDFW�WUDFLQJ�GLDQDOLVLV�GDQ�GLUDQJNXP�GDODP�7DEHO�����GL�

EDZDK� LQL�� 0LVDOQ\D�� VDODK� VDWX� SHUWDQ\DDQ� QRQ�WHNQLV� WHWDSL� SHQWLQJ� XQWXN� DSOLNDVL�

SHODFDNDQ�8.�1+6�&29,'����DGDODK�NHVDODKDQ�SRVLWLI� �L�H��EDJDLPDQD� MLND�RUDQJ� \DQJ�

WLGDN�SHGXOL�GHQJDQ�&29,'����PHODSRUNDQ�KDVLO�SRVLWLI�NH�DSOLNDVL��GDQ�NHVDODKDQ�QHJDWLI�

�\DLWX�MLND�RUDQJ�\DQJ�WHULQIHNVL�WLGDN�PHODSRUNDQ�NDVXV�PHUHND�NH�DSOLNDVL��



7DEHO���� $QDOLVLV�NHUHQWDQDQ�WHUKDGDS�DSOLNDVL�FRQWDFW�WUDFLQJ &29,'����VDDW�LQL

1DPD�$SOLNDVL &RXQWU\��3DUW\
6HQWUDOLVDVL��
'HVHQWUDOLVDVL

7HNQRORJL�
3HODFDN

.HPXQJNLQDQ�.HOHPDKDQ
9HUVL��
7DQJJDO�
5LOLV

3HQJJXQD����
GDUL�3RSXODVL�

&DWDWDQ

1+6�&9���DSS
8.
1+6

"
x %DJDLPDQD�MLND�PDV\DUDNDW�\DQJ�

PHPLOLNL�JHMDOD�WLGDN�PHODSRUNDQ�NH�
DSOLNDVL

0HL������
�5HQFDQD�

� $NDQ�GLULOLV

+HDOWK�&RGH�RQ�
$OLSD\�DQG�:HFKDW

&KLQD 6

x %LD\D�VLJQLILNDQ�XQWXN�SHUDODWDQ�
SHQJHFHNDQ�WHPSHUDWXU

x %DQ\DN�VWDI�\DQJ�WHUOLEDW�GDODP�
PHPHULNVD�UXPDK�GHPL�UXPDK�GDQ�
PHPEDQWX�RUDQJ�WDQSD�PHQJJXQDNDQ�
DSOLNDVL�GLJLWDO

0DUHW�����
����RI�WKH�

SRSXODWLRQ������
RQ�WUDYHOOHUV

%HUGDVDUNDQ����MW�SHQJJXQD�LQWHUQHW�
SRQVHO�GDUL ���0�SRSXODVL�VWDWLVWLN�

0DUHW�����

&29,'VDIH
.HPHQWHULDQ�
.HVHKDWDQ�
$XVWUDOLD

6 x 3HUOLQGXQJDQ�.HORPSRN�'DWD�7HUSXVDW
9�������
0HL�����

���

6DIH0H
6DIHU0H�/LPLWHG�

����
6

x 3HUOLQGXQJDQ�.HORPSRN�'DWD�7HUSXVDW

x 'DWD�ORNDVL�*36�VHQVLWLI

)HE����� � 6ROXVL�VSHVLILN�ELVQLV

7UDFH7RJHWKHU
3HPHULQWDK�
6LQJDSXUD

6
x 0HPLOLNL�NHNXUDQJDQ�GDODP�VLWXDVL�

KLGXS�DWDX�PDWL��VDDW�LQL�KDQ\D�NXUDQJ�
GDUL�����RUDQJ�\DQJ�DNWLI�GL�DSOLNDVL

0DUHW����� �����

+DPDJHQ��7KH�
6KLHOG�

.HPHQWHULDQ�
.HVHKDWDQ�,VUDHO

6 x 3HUOLQGXQJDQ�.HORPSRN�'DWD�7HUSXVDW
9�����

$SULO�����
�����

&DUH��
'DNRWD�8WDUD�GDQ�

6HODWDQ��86
6

x 3HUOLQGXQJDQ�.HORPSRN�'DWD�7HUSXVDW

x 'DWD�ORNDVL�*36�VHQVLWLI

$SULO����� ����

+HDOWK\�7RJHWKHU 8WDK��86 6
x 3HUOLQGXQJDQ�.HORPSRN�'DWD�7HUSXVDW

x 'DWD�ORNDVL�*36�VHQVLWLI
$SULO����� ���� 6DPSDL����$SULO�����

6WRSS�&RURQD
$XVWULD�

5HG�&URVV��
GLPXODL�GL�%HODQGD

'

x ,PEDODQ�SHPHULQWDK��ZDZDVDQ��GDQ�
SULYDF\

x -DUDN�VLQ\DO�EOXHWRRWK

x 'HILQLVL�WLQJNDW�ULVLNR

9���������
$SULO�����

����

&RURQD�'DWD�
'RQDWLRQ

2WRULWDV�NHVHKDWDQ�
PDV\DUDNDW�
-HUPDQ

6 x .HVHKDWDQ�SULEDGL�\DQJ�VHQVLWLI�GDQ�
NHDPDQDQ�GDWD�ORNDVL

9������
0HL�����

����
.DONXODVL�SHUNLUDDQ�GDUL�LQVWDODVL�

*RRJOH�3OD\

6723�&RURQD� *,6�&ORXG 6 x 'DWD�ORNDVL�*36�VHQVLWLI
���$SULO�
����

7LGDN�DGD�DUHD�
VSHVLILN

�N�ODSRUDQ�JHMDOD

$%7UDFH7RHWKHU $OEHUWD��&DQDGD ' x 7HUEDLN�VDPSDL�VHNDUDQJ ��0HL����� ����
������XQGXK�GDQ�PHQGDIWDU�GL�KDUL�

SHUWDPD�SHOXQFXUDQ

6WD\+RPH6DIH +RQJNRQJ� &1 '

x 'LWHUDSNDQ�KDQ\D�XQWXN�RUDQJ�\DQJ�
GLNDUDQWLQD�VHQGLUL�\DQJ�WLQJJDO�GL�
UXPDK��%XNDQ�DSOLNDVL�SHQHOXVXUDQ�
NRQWDN�ILVLN�\DQJ�NHWDW

x %HULVLNR�MLND�RUDQJ�PHOHSDV�JHODQJ�GDQ�
WHOHSRQ�EHUVDPD�VDPD�GDQ�PDVLK�NHOXDU

0DUHW����� �

'LWHUDSNDQ�KDQ\D�XQWXN�RUDQJ \DQJ�
GLNDUDQWLQD�VHQGLUL�XQWXN�PHPEDQWX�
PHPDQWDX�SHPHULQWDK�MLND�PHUHND�

WLQJJDO�GL�UXPDK

%OXH=RQH 9LHWQDP ' x 'DWD�DQDOLWLN�\DQJ�NXUDQJ�XQWXN�
SHPHULQWDK

$SULO����� ����
.DONXODVL�SHUNLUDDQ�GDUL�LQVWDODVL�

*RRJOH�3OD\

�� .RGH�.HVHKDWDQ�GL�$OLSD\�GDQ�:H&KDW� �.RGH�45�GDQ�ELJ�GDWD�EDVHG��VHQWUDOLVDVL��\DQJ�

GLJXQDNDQ�GL�&KLQD�WHODK�PHQMDQJNDX�����GDUL�WRWDO�SRSXODVL�GDQ������GDUL PDV\DUDNDW�

OXDU��%DJDLPDQDSXQ� MXJD�� LQL�PHPSHUNHQDONDQ�ELD\D�\DQJ� VLJQLILNDQ�XQWXN�SHUDODWDQ� WHV�

WHPSHUDWXU�� %DQ\DN� NDU\DZDQ� WHUOLEDW� GDODP� SHQJHFHNDQ� GDUL� UXPDK� NH� UXPDK� GDQ�

PHQRORQJ�PDQXVLD�WDQSD�PHQJJXQDNDQ�DSOLNDVL�GLJLWDO�



�� 6WD\+RPH6DIH GLJXQDNDQ� GL� +RQJNRQJ�� &KLQD� �%OXHWRRWK�� *36� GDQ� EHUEDVLV� :L�)L��

GHVHQWUDOLVDVL�� GLJXQDNDQ� ROHK� PDV\DUDNDW� NDUDQWLQD� PDQGLUL� GL� UXPDK� PDVLQJ�PDVLQJ�

\DQJ�PHQ\HEDENDQ�WLGDN�JHQWDUQ\D�DSOLNDVL�FRQWDFW�WUDFLQJ��,QL�UHQWDQ�WHUKDGDS�UHVLNR�MLND�

RUDQJ�PHOHSDV�JHODQJ GDQ�WHOHSRQ�VHFDUD�EHUVDPDDQ�GDQ�SHUJL�NHOXDU�UXPDK�

�� $SOLNDVL� 6WRSS�&RURQD �EHUEDVLV� EOXHWRRWK�� GHVHQWUDOLVDVL�� GLJXQDNDQ� ROHK� $XVWULD� 5HG�

&URVV��GLPXODL�GL�%HODQGD��PHQJJXQDNDQ�EDVLV�,'�EHUJLOLU��FRQWRK�NXQFL�SXEOLN�GDQ�NXQFL�

SULYDW� EHUJLOLU�� GHQJDQ� SHQJJXQD� PHQFDNXS� ����� GDUL� SRSXODVL�� +XEXQJDQ� VLQ\DO� MDUDN�

MDXK� %OXHWRRWK� GDQ� GHILQLVL� WLQJNDW� UHVLNR� \DQJ� WHUNDLW�PHPLQWD� IUDPHZRUN� WHNQLV� \DQJ�

OHELK WHUSDGX�XQWXN�GLWDQJDQL�

�� $SOLNDVL�1+6�&9�� �EHUEDVLV�EOXHWRRWK��DNDQ�GLULOLV�ROHK�8.�1+6�VHGDQJ�EHUMXDQJ�XQWXN�

PHQJDWDVL�SRVLWLI�GDQ�QHJDWLI�SDOVX��WHUXWDPD�XQWXN VLWXDVL�MLND�RUDQJ�\DQJ�PHPLOLNL�JHMDOD�

WHWDSL� WLGDN� PHODSRUNDQ� GL� DSOLNDVL�� $GD� SHQLQJNDWDQ NHNKDZDWLUDQ� PHQJHQDL� WLQJNDW�

SHQJXQGXKDQ� DSOLNDVL� GL� VHOXUXK� QHJDUD�� VHEDJDLPDQD� GLEXNWLNDQ� GDODP� SHOXQFXUDQ�

SHUWDPD�GL�,VOH�RI�:LJKW��GHQJDQ�FDNXSDQ�WHUEDWDV�KLQJJD�����GDUL�SHQGXGXN�

�� +HDOWK\�7RJHWKHU �EHUEDVLV�*36��VHQWUDOLVDVL��GLJXQDNDQ�ROHK�1HJDUD�%DJLDQ�8WDK��$6���

GDQ� &DUH��� �EHUEDVLV� *36�� VHQWUDOLVDVL�� GLJXQDNDQ� GL� 'DNRWD� 8WDUD� GDQ� 6HODWDQ� �$6��

UHQWDQ� WHUKDGDS� NHOHPDKDQ� GDODP� SHUOLQGXQJDQ� NXPSXODQ� GDWD� WHUSXVDW� GDQ� LVX� VHQVLWLI�

PHQJHQDL�ORNDVL�*36�

�� 7UDFH7RJHWKHU �EHUEDVLV� EOXHWRRWK�� VHQWUDOLVDVL�� GLDMXNDQ� ROHK� SHPHULQWDK� 6LQJDSXUD�

XQWXN�PHQDPSLONDQ�EDWDVDQ�EDWDVDQ�GL�VLWXDVL�DQWDUD�KLGXS�GDQ�PDWL�LQL��������GDUL�WRWDO�

SRSXODVL�WHODK�DNWLI�PHQJJXQDNDQ�DSOLNDVL�WHUVHEXW�

�� &29,'VDIH �EHUEDVLV� EOXHWRRWK�� VHQWUDOLVDVL�� GLSHNHUMDNDQ� ROHK� .HPHQWHULDQ� .HVHKDWDQ�

$XVWUDOLD� VHMDN� EXODQ� 0HL� MXJD� UHQWDQ� WHUKDGDS� NHOHPDKDQ� PHQJHQDL� NHDPDQDQ� GDWD�

VHQWUDOLVDVL��+LQJJD�VDDW LQL��KDQ\D�����GDUL�SRSXODVL�\DQJ�PHODSRU�GL�DSOLNDVL�

�� +DPDJHQ �6KLHOG�� GLJXQDNDQ� ROHK� .HPHQWHULDQ� .HVHKDWDQ� ,VUDHO� �� EHUEDVLV� EOXHWRRWK��

VHQWUDOLVDVL��PHODSRUNDQ� ������ SHQJJXQD� DNWLI� GDQ� UHQWDQ� WHUKDGDS� NHOHPDKDQ� WHUKDGDS�

SURWHNVL�GDWD�VHQWUDOLVDVL�

�� %OXH=RQH �EHUEDVLV� EOXHWRRWK�� GHVHQWUDOLVDVL�� \DQJ� GLJXQDNDQ� ROHK� SHPHULQWDK� 9LHWQDP�

PHQ\HGLDNDQ�DQDOLVD�WHUEDWDV�EDJL�SHPHULQWDK�GHQJDQ�SHQJJXQD�DNWLI NXUDQJ�GDUL������

���&RURQD� 'DWD� 'RQDWLRQ �EHUEDVLV� *36�� VHQWUDOLVDVL�� \DQJ� GLJXQDNDQ� ROHK� 3HPHULQWDK�

-HUPDQ�UHQWDQ�WHUKDGDS�NHVHKDWDQ�VHQVLWLI�SULEDGL�GDQ�LVX�VHNXULWDV�GDWD�ORNDVL�



��� 7DQWDQJDQ�GDQ�$UDK�3HQHOLWLDQ�8QWXN�7HNQRORJL�&RQWDFW�7UDFLQJ %HUEDVLV�%OXHWRRWK

6HSHUWL� \DQJ� GLDPDWL� GDUL� *DPEDU� ���� GDQ� 7DEHO� ���� VHEHOXPQ\D�� EOXHWRRWK� �EDLN�

GDODP�NHUDQJND�NHUMD� WHUSXVDW�DWDX� WHUGHVHQWUDOLVDVL�� WHODK�PHQ\XPEDQJ�����GDUL�VHPXD�

WHNQRORJL� SHODFDNDQ�� GLEDQGLQJNDQ� GHQJDQ� *36� ������� \DQJ� OD\DN� XQWXN� GLODNXNDQ�

DQDOLVLV�OHELK�ODQMXW�NHGDODP NDUDNWHULVWLN�WHNQLV�GDQ�JHRSROLWLN�

3HUWDPD��DGDQ\D�SHUWXNDUDQ�DQWDUD�SULYDVL�GDWD�GDQ� LQIRUPDVL��'DSDW�GLSHUGHEDWNDQ�

EDKZD�VROXVL�GHVHQWUDOLVDVL�GDQ�WLGDN�DGD�SHODFDNDQ�*36�PHPEHULNDQ�WLQJNDW�SHUOLQGXQJDQ�

GDWD� WHUWLQJJL� EDJL� LQGLYLGX� NDUHQD� WLGDN� DGD� GDWD� SULEDGL� \DQJ� GLNXPSXONDQ� NHFXDOL�

LQGLYLGX�WHUVHEXW�WHULQIHNVL��7DQSD�SHODFDNDQ�*36��DSOLNDVL�WLGDN�GDSDW�PHQJXPSXONDQ�GDQ�

PHODFDN� SHUJHUDNDQ� SRSXODVL� VHFDUD� JHRJUDILV�� 1DPXQ�� GHQJDQ� NHUDQJND� NHUMD� \DQJ�

WHUGHVHQWUDOLVDVL�� VHJDOD GDWD� \DQJ� GLNXPSXONDQ� GDUL� LQGLYLGX� WLGDN� GDSDW� GLPDVXNDQ�

NHGDODP�EDVLV�GDWD�\DQJ� WHUSXVDW�XQWXN�GLDQDOLVLV� GL�PDVD�PHQGDWDQJ��\DLWX� OHELK�VHGLNLW�

LQIRUPDVL�\DQJ�DNDQ�GLEHULNDQ�NHSDGD�SHPHULQWDK�XQWXN�PHQJHQGDOLNDQ�NDUDQWLQD�PDQGLUL�

GDQ�SHUJHUDNDQ�SHQ\DNLW�GL�PDV\DUDNDW�

.HGXD��DSOLNDVL�SHODFDN�GHVHQWUDOLVDVL�VHSHUWL�6WRSS�&RURQD�PHQJHOXDUNDQ�,'�GLJLWDO�

XQLN�VWDWLV�XQWXN�VHWLDS�SHQJJXQD�GHQJDQ�PHQJJXOLUNDQ�NXQFL�SXEOLN�GDQ�SULEDGL��PHQMDJD�

SHVDQ�WHUHQNULSVL�GDQ�PHQLQJNDWNDQ�VWDQGDU�SHUOLQGXQJDQ�GDWD���,'�GLJLWDO�XQLN�GDQ�VWDWLV�

EHUHVLNR� MLND� ,'�GLJLWDO� WHUWHQWX� GDSDW� GLUHWDV� GDQ� GLSDVDQJNDQ� GHQJDQ� SHUDQJNDW� VHOXOHU�

VHKLQJJD�PHPEDKD\DNDQ�SULYDVL� LQGLYLGX��'HQJDQ�GHPLNLDQ�� ,'�GLJLWDO�EHUEDVLV�EHUJXOLU�

XQWXN�PHQJXUDQJL� NHUHQWDQDQ� DNDQ�PHQMDGL� VROXVL� \DQJ� OHELK EDLN�� +DO� LQL� DNDQ� UHODWLI�

OHELK�PXGDK�XQWXN�GLVHVXDLNDQ�GDQ�GLRSWLPDONDQ�GLEDQGLQJNDQ�GHQJDQ�LVX�WHUNDLW�ODLQQ\D�

6HODLQ� LWX�� SHUDQJNDW� VHOXOHU� \DQJ� EHUEHGD�PHQXQMXNNDQ� EHUEDJDL� LQWHQVLWDV� VLQ\DO�

EOXHWRRWK�VHKLQJJD�NHPDPSXDQ�PDVLQJ�PDVLQJ�SHUDQJNDW�VHOXOHU�XQWXN�PHQHQWXNDQ�MDUDN�

VRVLDO� VHFDUD� WHSDW� GDSDW� EHUYDULDVL�� 2OHK� NDUHQD� LWX�� KDO� LQL� PHUXSDNDQ� NHSHQWLQJDQ�

SHQHOLWLDQ�GDQ�SHQJHPEDQJDQ�PHQJHQDL�EDJDLPDQD�KDO�LQL�GDSDW�GLPDQLSXODVL��GLNRQYHUVL��

GDODP� NHUDQJND� NHUMD� WHUSDGX� \DQJ� PHQJDWXU� EHUEDJDL� JHQHUDVL� SHUDQJNDW� XQWXN�

EHUNRPXQLNDVL� GDQ� EHUEDJL� GDWD� VDWX� VDPD� ODLQ�� )DNWRU�IDNWRU� ODLQ�� VHSHUWL� JDQJJXDQ�

PXOWLSDWK�GDQ�SHQ\XPEDWDQ�VSDVLDO�DQWDU�SHUDQJNDW�MXJD�PHUXSDNDQ�ELGDQJ�SHQHOLWLDQ�\DQJ�

PHQGHVDN� WDSL� PHQMDQMLNDQ� \DQJ� GDSDW� PHPEHUL� NHVHLPEDQJDQ� SDGD� NLQHUMD� IXQJVLRQDO�

GDQ� WROHUDQVL� NHVDODKDQ� GDUL� SHODFDNDQ� NRQWDN� EHUEDVLV� EOXHWRRWK�� 'LWDPEDK� GHQJDQ�

ULQWDQJDQ� WHNQLV�� VWDQGDU� HYDOXDVL� WLQJNDW� UHVLNR� EHUGDVDUNDQ� MDUDN� GDQ� ZDNWX� \DQJ�

WHUNDQGXQJ�KDUXV�GLSHUEDUXL�



%$%��
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��� .HVLPSXODQ

3DGD�EDJLDQ�DNKLU�WXJDV�DNKLU�LQL��DNDQ�GLSDSDUNDQ�EHEHUDSD�NHVLPSXODQ�\DQJ�GDSDW�

GLDPELO�\DQJ�GLGDVDUNDQ�SDGD�WHPXDQ�KDVLO�SHQHOLWLDQ�

�� 5HJXODVL�GDWD�(8��*3'5��PHQJDWXU�VWDQGDU�GDODP�DSOLNDVL�VHKLQJJD�SHQJJXQD�GDSDW�

PHPLOLNL�NHSHUFD\DDQ�NXDW�GDODP�PHQJJXQDNDQ�DSOLNDVL��

�� %HUGDVDUNDQ� DQDOLVLV� SHPHWDDQ� NHUHQWDQDQ�� PDVLK� EDQ\DN� DSOLNDVL� FRQWDFW�WUDFLQJ

\DQJ�PHPLOLNL�PDVDODK NHUHQWDQDQ�GDWD��VHODLQ� LWX� MXJD� LVX�DSDELOD�SHQJJXQD� WLGDN�

PHODSRUNDQ�DWDX�VDODK�PHODSRUNDQ�NH�DSOLNDVL

�� %OXHWRRWK� �EDLN� GDODP� NHUDQJND� NHUMD� WHUSXVDW� DWDX� WHUGHVHQWUDOLVDVL�� WHODK�

PHQ\XPEDQJ� ���� GDUL� VHPXD� WHNQRORJL� SHODFDNDQ�� GLEDQGLQJNDQ� GHQJDQ� *36�

������ \DQJ�OD\DN�XQWXN�GLODNXNDQ�DQDOLVLV�OHELK�ODQMXW�NHGDODP�NDUDNWHULVWLN�WHNQLV�

GDQ�JHRSROLWLN�

��� 6DUDQ

%HUGDVDUNDQ�KDVLO�SHQJNDMLDQ�SHQHOLWDLQ�\DQJ�WHODK�GLODNXNDQ��DGDSXQ�EHEHUDSD�VDUDQ�

\DQJ�SHUOX�GLSHUKDWLNDQ�EDJL�SHQHOLWL�VHODQMXWQ\D�\DQJ�WHUWDULN�PHQHOLWL�PHQJHQDL�DSOLNDVL�

&29,'����DGDODK�

D� 3HQHOLWL�VHODQMXWQ\D�GLKDUDSNDQ�XQWXN�PHQJNDML�OHELK�EDQ\DN VXPEHU�PDXSXQ�

UHIHUHQVL� \DQJ� WHUNDLW� GHQJDQ� IUDPHZRUN GDQ� &29,'���� VXSD\D� KDVLO�

SHQHOLWLDQ�GDSDW�PHQMDGL�OHELK�EDLN�

E� 3HQHOLWL� VHODQMXWQ\D� GLKDUDSNDQ� OHELK� PHPSHUVLDSNDQ� GLUL� GDODP� SURVHV�

SHQJDPELODQ� GDQ� SHQJXPSXODQ� GDWD� VHKLQJJD� SHQHOLWLDQ� GDSDW� GLODNVDQDNDQ�

OHELK�EDLN�
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