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7HNQRORJL�K\SHUVSHNWUDO�SHQJLQGHUDDQ�

MDXK� PHUXSDNDQ� SHQJHPEDQJDQ� GDUL�

WHNQRORJL�PXOWLVSHNWUDO�\DQJ�WHODK�GLWHUDSNDQ�

SDGD�EHUEDJDL�DSOLNDVL�SHQHOWLDQ� WHUPDVXN�

GDODP�ELGDQJ�SHUWDQLDQ��'HQJDQ�PHPLOLNL�

UDWXVDQ�EDKNDQ� ULEXDQ� NDQDO� \DQJ� VHPSLW�

�QDUURZ�EDQG���GDWD�\DQJ�GLKDVLONDQ�GDSDW�

GLVDMLNDQ� GDODP�EHQWXN� LQIRUPDVL� VSHNWUDO�

\DQJ� NRQWLQX� GDQ� GHWLO� SDGD� VHWLDS� REMHN�

\DQJ�GLDPDWL��0XWDQJD�DQG�6NLGPRUH�������
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GDODP����� .DUHQD� NHPDPSXDQQ\D� GDODP�

PHQ\HGLDNDQ�DQDOLVLV� LQIRUPDVL�\DQJ� OHELK�

GHWLO�� GLPHQVL� GDWD� \DQJ� GLKDVLONDQ� DNDQ�

VDQJDW�EHVDU�GDQ�LQL�PHUXSDNDQ�WDQWDQJDQ�

EDUX�WLGDN�KDQ\D�SDGD�WHNQLN�SHQJRODKDQ�GDWD�

WDSL�MXJD�SDGD�SHQ\LPSDQDQ�GDQ�SHPLGDKDQ�

�WUDQVSRUW�� GDWDQ\D����3HQJXNXUDQ� VSHNWUDO�

WDQDPDQ� SDGL� GDQ� KXEXQJDQQ\D� GHQJDQ�

NDUDNWHULVWLN� NDUDNWHULVWLN� VSHNWUDO� GHQJDQ�

SDUDPHWHU�SDUDPHWHU� ELRILVLN� WDQDPDQ�

VHSHUWL� NORURILO� �63$'��� LQGHNV� OXDV� GDXQ�

�/$,�� GDQ� SDQHQ�PHUXSDNDQ� VXDWX� \DQJ�

DNDQ�GLEDKDV�GDODP�SHQHOLWLDQ�LQL��3HQHOLWLDQ�

SHQHOLWLDQ�WHUGDKXOX�WHODK�PHQJHPEDQJNDQ�

EHEHUDSD� LQGHNV� VSHNWUDO� VHSHUWL�5DWLR�

6SHFWUDO�,QGH[��56,���1RUPDOL]HG�'LIIHUHQFH�

6SHFWUDO�,QGH[��1'6,���6RLO�$GMXVWHG�6SHFWUDO�

,QGH[��6$6,���GDQ�5HQRUPDOL]HG�'LIIHUHQFH�

6SHFWUDO� ,QGH[� �5'6,�� GDUL� WUDQVIRUPDVL�

VSHNWUDO�GDUL�EHEHUDSD�SDQMDQJ�JHORPEDQJ�

XQWXN�PHQLQJNDWNDQ� SHQJXNXUDQ� VHFDUD�

UDGLRPHWULN� SDGD� VXDWX� YHJHWDVL� GDQ�

XQWXN� PHPRQLWRU� VHUWD� PHQJHYDOXDVL�

SHUNHPEDQJDQ�GDUL�YHJHWDVL�\DQJ�GLDPDWL��

3HQHQWXDQ� LQGHNV�LQGHNV� VSHNWUDO� LQL�

EHUGDVDUNDQ�SDGD���KDO�\DLWX�WLQJJLQ\D�QLODL�

SHQ\HUDSDQ�GDUL�SDQMDQJ�JHORPEDQJ�WDPSDN�

�YLVLEOH�� UDGLDVL� PDWDKDUL� ROHK� SLJPHQ�

WDQDPDQ� GDQ� WLQJJLQ\D� QLODL� KDPEXUDQ�

�VFDWWHULQJ��JHORPEDQJ�LQIUD�PHUDK��,QIUDUHG��

ROHK� ODSLVDQ� PHVRSK\OO� GDXQ�� 6HFDUD�

WHRUL� GDSDW� GLNDWDNDQ� EDKZD�SHQJJXQDDQ�

NRPELQDVL� QLODL� VSHNWUDO� UHIOHNWDQ�GDUL� GXD�

DWDX�OHELK�SDGD�SDQMDQJ�JHORPEDQJ�WHUWHQWX�

GDSDW� PHQLQJNDWNDQ� WLQJNDW� NHSHNDDQ�

�VHQVLWLYLW\�� WHKDGDS� YHJHWDVL� GDULSDGD�

KDQ\D�PHQJJXQDNDQ�VDWX�QLODL�VSHNWUDO�SDGD�

SDQMDQJ�JHORPEDQJ� WHUWHQWX� ������%HEHUDSD�

VWXGL�PHQXQMXNNDQ�EDKZD�KXEXQJDQ�DQWDUD�

NDUDNWHULVWLN� UHIOHNWDQ� GHQJDQ� EHEHUDSD�

DWULEXW�YHJHWDVL�PHODOXL�DQDOLVLV�UHJUHVL�GDUL�

GDWD�K\SHUVSHNWUDO�DNDQ�PHPEHULNDQ�KDVLO�

\DQJ�OHELK�EDLN��

0HWRGH�3DUWLDO�/HDVW�6TXDUH�5HJUHVVLRQ�

�3/65��\DQJ�GLSHUNHQDONDQ�ROHK�:ROG�VHNLWDU�

WDKXQ� �����DQ� XQWXN�HFRQRPHWULF� DGDODK�

VDODK�VDWX�PHWRGH� UHJUHVL�\DQJ�NHPXGLDQ�

PHQMDGL� VXDWX� WHNQLN�DQDOLVLV� UHJUHVL� \DQJ�

VDQJDW� GLDQGDONDQ� GDQ� SRSXOHU� GDODP�

EHUEDJDL� DSOLNDVL� NHLOPXDQ�GDQ� SHQHOLWLDQ�
������6HNLWDU�WDKXQ������DQ��EDQ\DN�PHWRGH�

PHWRGH� SHUFREDDQ� \DQJ�PHQJJXQDNDQ�

3/65� VHEDJDL� DODW� XQWXN� PHQJDQDOLVD�

GDWD�GDWD� NLPLD������ 3/65� DGDODK� VXDWX�

WHNQLN�UHJUHVL�SHXEDK�EDQ\DN�\DQJ�PXGDK�

GLJXQDNDQ�GDODP�PHQFDUL�KXEXQJDQ�DQWDUD�

EHEHUDSD� SHXEDK�� 3/65� EHNHUMD� VHFDUD�

LWHUDWLYH�XQWXN�PHQHPXNDQ�VXDWX�KXEXQJDQ�

DQWDUD� GDWD�PDVXNDQ�SDGD� UXDQJ�;�PXOWL�

GLPHQVL�GDQ�NHOXDUDQQ\D�\DLWX�YDULDQFH�PXOWL�

GLPHQVL� GDUL� UXDQJ�<��6DPD� VHSHUWL� 3&$��

KDVLOQ\D�DNDQ�PHQJXUDQJL� MXPODK�GLPHQVL�

GDWD�PHODOXL�LGHQWLILNDVL�ODWHQW�DWDX�SHXEDK�

WHUVHPEXQ\L� �KLGGHQ�� \DQJ� EHUKXEXQJDQ�

GHQJDQ� YHFWRU� FLUL� �HLJHQYHFWRU�� GL� GDODP�

VXDWX�QLODL�FLUL��HLJHQYDOXH���'HQJDQ�PHPLOLK�

EHEHUDSD� NRPSRQHQ� GDODP� WLDS� ODQJNDK�

SHPURVHVDQ�� GDQ� VHWHODK� SHPURVHVDQ�

EHEHUDSD� NRPSRQHQ� SHUWDPD�� WHNQLN� LQL�

GDSDW�PHQHPXNDQ�PRGHO�\DQJ�RSWLPDOQ\D�

�+HOODQG�������0DUWHQV�GDQ�1DHV������GDODP�
����'DSDW�GLNDWDNDQ�EDKZD�WHNQLN�LQL�DGDODK�

VXDWX�SURVHV� ODQMXWDQ�GDUL� DQDOLVLV� UHJUHVL�

OLQLHU�SHXEDK�EDQ\DN�GLPDQD�SHQJDUXK�GDUL�

NRPELQDVL� OLQLHU� SDGD� EHEHUDSD�SUHGLFWRU�

WHUKDGDS�SHXEDK�UHVSRQ�NHPXGLDQ�DNDQ�GL�

DQDOLVD�NHPEDOL�

������/RNDVL�3HQHOLWLDQ
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3HQHOLWLDQ� LQL� EHUWXMXDQ�PHODNXNDQ�

DQDOLVLV�UHJUHVL�PXOWLYDULDW�GHQJDQ�PHWRGH�

3/65� SDGD� EHEHUDSD� SDUDPHWHU� ELRILVLN�

WDQDPDQ�WHUKDGDS�QLODL�VSHNWUDO�UHIOHNWDQVL�

GDU L � GDWD� +LSHUVSHNWUD O � � .HPXGLDQ�

PHQHQWXNDQ� NRPELQDVL � NDQDO�NDQDO�

RSWLPDO�GDUL�GDWD�KLSHUVSHNWUDO�GDQ�JURXQG�

VSHFWURUDGLRPHWHU�XQWXN�SHUKLWXQJDQ�1'6,�

���� 0HWRGRORJL

������3HQJXNXUDQ�VSHNWUDO�WDQDPDQ�SDGL

3HUHNDPDQ�GDWD�VSHNWUDO�LUUDGLDQFH��LQ�

VLWX��SDGD�UHQWDQJ�SDQMDQJ�JHORPEDQJ�����

�����QP�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�

DODW�JURXQGVSHFWURPHWHU� �)LHOG6SHFW�$6'��

LQWHUYDO���QP�GHQJDQ�NHWLQJJLDQ�VHQVRU����

FP��)6����GDQ����FP��)6����GDUL�DWDV�NDQRSL�

VHUWD�SHUHNDPDQ�GDWD�K\SHUVSHFWUDO�ZDKDQD�

SHVDZDW� GHQJDQ� VHQVRU� +\PDS� \DQJ�

PHPLOLNL� ���� NDQDO� SDGD� UHQWDQJ�SDQMDQJ�

JHORPEDQJ�����QP�±������QP��GLODNXNDQ�

GL�.DEXSDWHQ�,QGUDPD\X��6HGDQJNDQ�XQWXN�

GDWD�/$,�GDQ�63$'��SHQJXNXUDQ�GLODNXNDQ�

SDGD���DUHD� VDPSOLQJ� \DQJ� WLDS� VDPSOLQJ�

EHUXNXUDQ�����P�[�����P�\DQJ�WHUGLUL�GDUL�

���µTXDGUDW¶�\DQJ�GLVHOHNVL�GHQJDQ�XNXUDQ�

DUHD� ���P� [� ��P�� 3HQJXNXUDQ� VSHNWUDO�

GLODNXNDQ�GHQJDQ���SHQJXODQJDQ�SDGD�WLDS�

TXDGUDW�XQWXN�PHPLQLPDONDQ�SHQJDUXK�GDUL�

SHUXEDKDQ�FXDFD�

������3DUWLDO� /HDVW�6TXDUH� 5HJUHVVLRQ�

�3/65��

3/65� GDSDW� GLLOXVWUDVLNDQ� VHSHUWL� VNHPD�

EHULNXW�LQL�

GLPDQD�

<�� SUHGLNWRU

;�� SHXEDK

3���ORDGLQJ� PDWU L[� GDUL � PDVXNDQ�

SHXEDK�ODWHQ

4���ORDGLQJ�PDWUL[�GDUL�NHOXDUDQ�SHXEDK�

ODWHQ

8���3/6�ZHLJKW�PDWUL[

7���VFRUH�PDWUL[�GDUL�PDVXNDQ�SHXEDK�

ODWHQ

'DUL�VNHPD�GL�DWDV�WHUOLKDW�DGD���EORN�

WHUSLVDK�\DLWX�EORN�;�GDQ�<�VHUWD�EDJDLPDQD�

KXEXQJDQ�GDODP�DQWDUD�NHGXD�EORN�WHUVHEXW��

+XEXQJDQ�OXDU�XQWXN�EORN�;�\DLWX��;� �73¶���

(�GDQ�<� �84¶���)��3HQ\HGHUKDQDDQ�PRGHO�

DNDQ�PHOLSXWL� VXDWX�PRGHO� UHJUHVL� DQWDUD�

VNRU�XQWXN�;�GDQ�<�VHSHUWL�\DQJ�WHUOLKDW�SDGD�

VNHPD�GL�EDZDK�LQL�

$NKLUQ\D�� NRUHODVL� \DQJ� WHUWLQJJL�

DQWDUD�UHIOHNWDQ�KLSHUVSHNWUDO�WDMXN�GHQJDQ�

SDUDPHWHU�WDQDPDQ�GDSDW�GLHVWLPDVL�GHQJDQ�

PHQJJXQDNDQ�SHUVDPDDQ�EHULNXW�LQL�

GLPDQD�

��� 1LODL�WHQJDK�PDWULN�VDPSOH�\DQJ

� GLJXQDNDQ�GL�GDODP�PRGHO

��� :HLJKW�PDWULN�\DQJ�GLWXUXQNDQ�GDUL�

DOJRULWPD�3/6��

��� .RHILVLHQ� UHJUHVL� \DQJ� GLWXUXQNDQ�

GDUL�DOJRULWPD�3/6�

��� 1LODL�WHQJDK�SDUDPHWHU�ELRILVLN�\DQJ�

GLJXQDNDQ�GL�GDODP�PRGHO�

��� 3UHGLNWRU

��� 0DWULN� VSHNWUDO�PDWUL[� \DQJ� DNDQ�

GLJXQDNDQ�GDODP�SUHGLNVL
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.RHILVLHQ�GHWHUPLQDQ��5���GDQ�5RRW�0HDQ�

6TXDUH�(UURU��506(��GDSDW�GLKLWXQJ�GHQJDQ�

PHQJJXQDNDQ�SHUVDPDDQ�GL�EDZDK�LQL��

������3HQJXNXUDQ� NORURILO� GHQJDQ�63$'�
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�

7HNQLN�SHQJXNXUDQ�NORURILO�SDGD�ZDNWX�VXUYHL�

ODSDQJDQ�GLODNXNDQ�VHEDJDL�EHULNXW�

±� 'DODP� VDWX� UXPSXQ� SHQJXNXUDQ�

GLODNXNDQ� WLJD� NDOL� GDQ� GDODP� VDWX�

NXDGUDW�DGD���UXPSXQ�\DQJ�GLXNXU�

±� +LWXQJ� QLODL� NORURILO� UDWD�UDWD� XQWXN�

VHWLDS�NXDGUDW�

�����3HQJXNXUDQ�,QGHNV�/XDV�'DXQ��/$,�

3HQJXNXUDQ� /$,� SDGD�ZDNWX� VXUYHL�

PHQJJXQDNDQ�PHWRGH�QRQ�GHVWXNWLI�GHQJDQ�

DODW�/,�&25�/$,������\DQJ�GLEXDW�ROHK�/L�

&RU� LQF���/LQFROQ��1(��-XPODK�GDXQ�GDODP�

NDQRSL� PHUXSDNDQ� VXDWX� IDNWRU� XQWXN�

PHQHQWXNDQ� EHUDSD� EDQ\DN� FDKD\D� \DQJ�

GDSDW�GLWHULPD�ROHK�NDQRSL�\DQJ�PHUXSDNDQ�

SHQJDWXU� GDODP� ODMX� IRWRVLQWHVLV�� 3ULQVLS�

NHUMD�PHWRGH� QRQ�GHVWUXNWLI� \DLWX� GHQJDQ�

PHODNXNDQ�SHQJXNXUDQ�IUDNVL�FDKD\D�GDWDQJ�

\DQJ� OHZDW�PHODOXL� NDQRSL��$VXPVL� \DQJ�

GLJXQDNDQ� DGDODK� EDJDLPDQD� GLVWULEXVL�

GDXQ�GL�GDODP�NDQRSL�NHPXGLDQ�PHQJKLWXQJ�

MXPODK�GDQ�XNXUDQ�JDS��'DUL�NHGXD�LQIRUPDVL�

LQL� VHODQMXWQ\D� GDSDW� GLJXQDNDQ� XQWXN�

PHQJKLWXQJ� /$,�� &DUD� NHUMD� GDUL�PHWRGH�

LQLODK�\DQJ�NHPXGLDQ�GLDGRSVL�ROHK�DODW�DODW�

SHQJXNXU�/$,�VHSHUWL�/,�&25�/$,������

������'DWD�SDQHQ��\LHOG�

'DWD� XELQDQ� SDGL� GLXNXU� SDGD�ZDNWX�

SDQHQ� WLED� XQWXN� WLDS� DUHD� VDPSOLQJ��

3HQJXNXUDQ�LQL�GLODNXNDQ�ROHK�SHWXJDV�\DQJ�

GLWXQMXN� GHQJDQ� SHQJDZDVDQ� ROHK�0DQWUL�

7DQL�GDUL�'LQDV�3HUWDQLDQ�VHWHPSDW��

���� +DVLO�GDQ�3HPEDKDVDQ

�����$QDOLVLV�3/65� WHUKDGDS�/$,��63$'�

GDQ�SDQHQ�

7DEHO��D���E���F�PHQXQMXNNDQ�KDVLO�

UHJUHVL� 3/65� DQWDUD� VSHNWUDO� GHQJDQ�

SDUDPHWHU�SDUDPHWHU� ELRILVLN� /$,�� 63$'�
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GHQJDQ�<L�DGDODK�SUHGLNVL�SHXEDK�WDQDPDQ�

GDUL�PRGHO�3/65��<S�PHUXSDNDQ�NDUDNWHULVWLN�

WDQDPDQ�\DQJ�GLXNXU�XQWXN�VHOXUXK�VHW�GDWD�

GDQ�<P�DGDODK�QLODL�UDWD�UDWD�GDUL�<S��

$QDO LVD� GDWD� GL ODNXNDQ� GHQJDQ�

PHQJJXQDNDQ� GDWD� ILHOGVSHF� GDQ�+\PDS�

GDUL�VXUYH\�ODSDQJ��MXPODK�GDWD�DGDODK�������

$QDOLVLV�3/65�GLWDPSLONDQ�GDODP� UHIOHNWDQ�

WXQJJDO�XQWXN�PHPSUHGLNVL�/$,��QLODL�63$'�

GDQ�SDQHQ��8QWXN�PHQHQWXNDQ�MXPODK�RSWLPDO�

GDUL�SHXEDK�ODWHQ�SDGD�PRGHO�3/65��506(�

GLKLWXQJ�GDQ�VHODQMXWQ\D�QLODL�WHUHQGDKODK�\DQJ�

GLJXQDNDQ�VHEDJDL�MXPODK�GDUL�SHXEDK�ODWHQ����

������1RUPDOL]HG� 'LIIHUHQFH� 6SHFWUDO�

,QGH[��1'6,�

8QWXN� PHQJKLODQJNDQ� NHUDQFXDQ�

GHQJDQ�LQGHNV�YHJHWDVL�1RUPDOL]H�'LIIHUHQW�

9HJHWDWLRQ� ,QGH[� �1'9,���GDODP�SHQHOLWLDQ�

LQL� NDPL� PHQJJXQDNDQ� LQGHNV� YHJHWDVL�

1RUPDOL]HG� 'LIIHUHQFH� 6SHFWUDO� ,QGH[�

�1'6,��� 1'6,� GLSHUROHK� GDUL� SHUVDPDDQ�

EHULNXW�LQL��

GLPDQD���
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� DGDODK� 1RUPDOL]HG� 'LIIHUHQFH�
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GDQ� SDQHQ�� 'L� GDODP� 3/65� VHOXUXK�

SDQMDQJ� JHORPEDQJ� GLOLEDWNDQ� GDODP�

PRGHO� NHPXGLDQ� KXEXQJDQQ\D� WHUKDGDS�

SDUDPHWHU�SDUDPHWHU� ELRILVLN� WHUVHEXW�

GLXEDK� NHGDODP� YDULDEHO� ODWHQ�� 1LODL�

NRHILVLHQ� GHWHUPLQDVL�� 5�� PRGHO� \DQJ�

GLSHUROHK�GDUL�KDVLO�SHUKLWXQJDQ�PHUXSDNDQ�

JDPEDUDQ� VHEHUDSD� GHNDW� KXEXQJDQ�

DQWDUD�QLODL� VSHNWUDO� GDUL� GDWD�)LHOG6SHF�

GHQJDQ� SDUDPHWHU�SDUDPHWHU� ELRILVLN�

WHUVHEXW�� 6HGDQJNDQ� QLODL� 5�� WHV� DGDODK�

PRGHO� UHJUHVL� \DQJ� GLSHUROHK� GDUL� GDWD�

)LHOG6SHF�NHPXGLDQ�GL�XML��GLWHV��GHQJDQ�

GDWD�+\PDS��1LODL�5��WHV�XQWXN�63$'�GDQ�

SDQHQ�PHQXQMXNNDQ�QLODL�\DQJ�MDXK�OHELK�

UHQGDK�GDUL�5��PRGHO��+DO�LQL�NHPXQJNLQDQ�

GLVHEDENDQ�ROHK�EHEHUDSD�KDO�

��� 'DWD� SHQJXNXUDQ� 63$'� GDQ� SDQHQ�

PHUXSDNDQ�GDWD�WLWLN��SRLQW��VHGDQJNDQ�

GDWD�/$,�PHUXSDNDQ�GDWD�VSDVLDO�NDUHQD�

SHQJXNXUDQQ\D�PHODOXL� SHUHNDPDQ�

IUDNVL� FDKD\D� \DQJ� GLWHULPD� VHQVRU�

SDGD�VXDWX�DUHD�VDPSOLQJ��

��� 8QWXN� 5�� WHV� WHUKDGDS� GDWD� SDQHQ�

PHQXQMXNNDQ�QLODL�\DQJ�VDQJDW�NHFLO��

+DO�LQL�NHPXQJNLQDQ�GLVHEDNDQ�ROHK�

NHVDODKDQ�SHQJXNXUDQ�KDVLO�SURGXNVL�

GLODSDQJDQ�VHEDE�SHQJXNXUDQ�KDVLO�

KDQ\D�PHQFDNXS� VDWX� TXDGUDW� ����

P� [� ���P�� \DQJ� NHPXGLDQ� QLODLQ\D�

G LNRQYHUV L � NH � GD ODP� SURGXNV L�

SHU� KHNWDU�� 6HKLQJJD� MLND� WHUMDGL�

NHVDODKDQ�SDGD�SHQJXNXUDQ�TXDGUDW�

PDND� DNDQ� WHUMDGL� ELDV� SDGD� QLODL�

SURGXNVL� SHUKHNWDUQ\D�� 6HODLQ� LWX��

GDWD�SDQHQ�\DQJ�GLSHUROHK�MXPODKQ\D�

VDQJDW� VHGLNL W � VHNDO L � GLEDQGLQJ�

GHQJDQ�GDWD�VSHNWUDO�\DQJ�DGD�

��� 'DWD� VSHNWUDO� \DQJ� GLSHUROHK� GDUL�

SHUHNDPDQ� GHQJDQ� DODW� )LHOG6SHF�

PHUXSDNDQ�GDWD� WLWLN� VHGDQJNDQ�GDWD�

+\0DS�PHUXSDNDQ�GDWD�VSDVLDO��'DODP�

SHUHNDPDQ�GDWD�+\PDS� WLGDN� KDQ\D�

VSHNWUDO�REMHN�\DQJ�WHUHNDP�MXJD�VSHNWUDO�

VSHNWUDO�GDUL�REMHN�REMHN�GL� VHNLWDUQ\D�

VHKLQJJD� GLSHUOXNDQ� SURVHV� SURVHV�

SHPXUQLDQ�VSHNWUDO�REMHN�OHELK�ODQMXW��

,QGHNV�/XDV�'DXQ��/$,�

7DEOH��D�

0RGHO +HLJKW /9 5A��

0RGHO

5A��7HVW
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0RGHO
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0RGHO

5A��7HVW
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)6���+0 �� ����� �����

7DEHO��D���E���F��.RHILVLHQ�'HWHUPLQDVL�

�5��PRGHO��� MXPODK� ODWHQW� YDULDEOH� �/9���

NRHILVLHQ�GHWHUPLQDVL�YDOLGDVL�VLODQJ�WHUKDGDS�

GDWD�+\0DS��5��WHVW��XQWXN�/$,��63$'�DQG�

<LHOG�

�
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������$QDOLVLV�1'6,� WHUKDGDS�/$,��63$'�

GDQ�SDQHQ�

.RUHODVL�DQWDUD� LQGHNV�1'6,� WHUKDGDS�

/$,�WHUOLKDW�FXNXS�VLJQLILNDQ�\DLWX������GHQJDQ�

NRPELQDVL�SDVDQJDQ�NDQDO�PHUDK��UHG��GL�����

QP�±�����GDQ�NDQDO� LQIUDPHUDK�GHNDW� �1,5��

*DPEDU�����3HUXEDKDQ�GHWHUPLQDVL��NRHILVLHQ�

GHWHUPLQDVL�� 5��� GDUL� GDWD� /$,�

WHUKDGDS� MXPODK� YDULDEHO� ODWHQ�

�1/9��

�D�

�E�

�F�

*DPEDU���D���E���F��3ORW�GLVWULEXVL�NRHILVLHQ�

GHWHUPLQDVL��5���WHUKDGDS�VHOXUXK�

SDQMDQJ� JHORPEDQJ�� 1LODL� 5��

GLSHUROHK�GDUL�UHJUHVL�OLQHDU�DQWDUD�

/$,��63$'�GDQ�SDQHQ�\DQJ�WHUXNXU�

WHUKDGDS�LQGHNV�1'6,�

GL�����QP�±�����QP��'HQJDQ�WLQJNDW�DNXUDVL�

WHUVHEXW��LQGHNV�1'6,�GDSDW�GLJXQDNDQ�XQWXN�

PHPSUHGLNVL�/$,��8QWXN�NRUHODVL�DQWDUD�LQGHNV�

1'6,�GHQJDQ�NORURILO��63$'��PHQXQMXNNDQ�QLODL�
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NRUHODVL�\DQJ�WLGDN�EHJLWX�VLJQLILNDQ�\DLWX������

GHQJDQ�NRPELQDVL�SDVDQJDQ�NDQDO�\DLWX�����

QP�XQWXN�NDQDO�PHUDK�GDQ�����±�����QP�XQWXN�

NDQDO�1,5��'HQJDQ�GHPLNLDQ�DNXUDVL�SUHGLNVL�

63$'�PHODOXL�LQGHNV�1'6,�NXUDQJ�EHJLWX�EDLN��

%HUGDVDUNDQ� WHRUL��VHKDUXVQ\D� LQGHNV�1'6,�

PHPLOLNL�NRUHODVL�\DQJ�WLQJJL�GHQJDQ�QLODL�NORURILO�

NDUHQD�NDQGXQJDQ�NORURILO�PHPLOLNL�UHIOHNWDQVL�

WLQJJL�SDGD�UHJLP�NDQDO�PHUDK������QP�±�����

QP��GDQ� UHJLP�NDQDO�ELUX� �NDQDO� ELUX� WLGDN�

GLJXQDNDQ�NDUHQD�QLODL�VSHNWUDOQ\D� WXPSDQJ�

WLQGLK�GHQJDQ�SHQ\HUDSDQ�ROHK�FDURWHQRLGV��

GDQ�LQGHNV�1'6,�SXQ�PHPLOLNL�QLODL�RSWLPXP�GL�

NDQDO�PHUDK��+DO�\DQJ�PXQJNLQ�PHQ\HEDENDQ�

PHQJDSD�QLODL� NRUHODVL�DQWDUD� LQGHNV�1'6,�

GHQJDQ�63$'� UHQGDK�DGDODK�SDGD�PHWRGH�

SHQJXNXUDQ�NORURILO� LWX� VHQGLUL��3HQJXNXUDQ�

NORURILO� GDODP�SHQHOLOLWLDQ� LQL�PHQJJXQDNDQ�

63$'������0LQROWD�&RUSRUDWLRQ��1HZ�-HUVH\��

86$���%DJDLPDQDSXQ�� SHQJXNXUDQ� NORURILO�

GHQJDQ�63$'�����PHWHU�PHQJKDVLONDQ�GDWD�

\DQJ� EHUXEDK�XEDK� �DUELWUDU\�� GLEDQGLQJ�

GHQJDQ� SHQJXNXUDQ� NORURILO� WLDS� GDXQ� GL�

ODERUDWRULXP�� +DVLO� UHJUHVL� LQGHNV�1'6,�

GHQJDQ�QLODL�SDQHQ�PHQXQMXNNDQ�QLODL� \DQJ�

\DQJ�UHQGDK�\DLWX������SDGD�SDVDQJDQ�NDQDO�

PHUDK�GL�����QP�GDQ�NDQDO�,QIUD�PHUDK�GHNDW�

GL� �����QP��6HSHUWL� \DQJ� WHODK�GLMHODVNDQ�

SDGD�����EDKZD�NHVDODKDQ�XWDPDQ\D�WHUOHWDN�

SDGD�SHQJXNXUDQ�SURGXNVL� WLDS�NXDGUDWQ\D��

6HODLQ�LWX��DQWDUD�EHVDU�NHFLOQ\D�SDQHQ�GHQJDQ�

QLODL�1'6,� WLGDN�PHPLOLNL� NHWHUNDLWDQ�VHFDUD�

ODQJVXQJ�VHEDE�EHVDU�NHFLOQ\D�SURGXNVL�\DQJ�

SDOLQJ�PHPSHQJDUXKL�DGDODK�QLODL�NHFXNXSDQ�

QXWULVL�GDODP�KDO�LQL�SXSXN�GDQ�MHQLV�YDULHWDV��

6HGDQJNDQ�XQWXN� LQGHNV�1'6,�KDQ\D�ELVD�

PHQMHODVNDQ�WHQWDQJ�IDVH�IDVH�SHUWXPEXKDQ�

SDGD�WDQDPDQ��-LND�WXPEXKDQ�WHODK�PHQFDSDL�

SDGD� IDVH� SXQFDN� YHJHWDVL�PDND� LQGHNV�

1'6,�Q\D�DNDQ�PHQFDSDL�QLODL�PDNVLPXP��

1LODL�LQGHNV�1'6,�XQWXN�YHJHWDVL�LQL�EHUNLVDU�

DQWDUD���GDQ���

.(6,038/$1

%HEHUDSD�NHVLPXSXODQ�\DQJ�GLSHUROHK�

GDUL�SHQHOLWLDQ�LQL�DGDODK�VHEDJDL�EHULNXW�

��� 0HWRGH� 3/65� GDSDW�PHQLQJNDWNDQ�

NHPDPSXDQ�SUHGLNVL�GLEDQGLQJ�GHQJDQ�

PHQJJXQDNDQ� LQGHNV� 1'6,� \DQJ�

WHUOLKDW�SDGD�PHQLQJNDWQ\D�QLODL�5��GDQ�

WXUXQQ\D�QLODL�506(�GDQ�1/9��

��� ,QGHNV�1'6,� GDSDW� GLJXQDNDQ� XQWXN�

PHPSUHGLNVL�/$,�PHODOXL�SHQJJXQDDQ�

NRPELQDVL�SDVDQJDQ�NDQDO�PHUDK��UHG��

GL�����QP�±�����GDQ�NDQDO�LQIUDPHUDK�

GHNDW��1,5��GL�����QP�±�����QP�

��� 8QWXN� NRUHODVL� DQWDUD� LQGHNV� 1'6,�

GHQJDQ� NORURILO� �63$'�� GDQ� SDQHQ�

PHQXQMXNNDQ�QLODL�NRUHODVL�\DQJ�WLGDN�

EHJLWX�VLJQLILNDQ�\DLWX������GDQ�������

3HOXDQJ� XQWXN�PHQJJXQDNDQ� LQGHNV�

1'6,� LQL� GDODP�PHQJHVWLPDVL� QLODL�

NORURILO� PDVLK� EHVDU� DVDONDQ� GDWD�

NORURILO� \DQJ� GLJXQDNDQ� EHUDVDO� GDUL�

SHQJXNXUDQ�ODERUDWRULXP��3HQJJXQDDQ�

LQGHNV�1'6,�GDODP�SHQGXJDDQ�SDQHQ�

WLGDN�GLUHNRPHQGDVLNDQ�KDO�LQL�WHUOLKDW�

GDUL�QLODL�NRHILVLHQ��5���\DQJ�NHFLO�

'$)7$5�3867$.$

��� (YUL��0��7VX\RVKL�$NL\DPD�GDQ�.HQVXNH�

.DZDPXUD� �������� 2SWLPDO� YLVLEOH�

DQG� QHDU�LQIUDUHG�ZDYHEDQG� XVHG� LQ�

K\SHUVSHFWUDO� LQGLFHV� WR� SUHGLFW� FURS�

YDULDEOHV�RI�ULFH��-��-$66���������

��� -LPHQH]��/��2��DQG�/DQGJUHEH��'��$��

��������+\SHUVSHFWUDO�'DWD�$QDO\VLV�

$QG�6XSHUYLVHG�)HDWXUH�5HGXFWLRQ�9LD�

3URMHFWLRQ�3XUVXLW� ,(((�7UDQVDFWLRQV�

2Q�*HRVFLHQFH�$QG�5HPRWH�6HQVLQJ��

���������±������

��� (YUL � � 0�� 7VX\RVKL� $NL\DPD� GDQ�

.HQVXNH�.DZDPXUD���������&RXSOLQJ�

K\SHUVSHFWUDO� GDWD� ZLWK� SULQFLSOH�

FRPSRQHQW� UHJUHVVLRQ� �3&5�� DQG�

SDUWLDO�OHDVW�VTXDUH�UHJUHVVLRQ��3/65��

WR�LPSURYH�SUHGLFWLRQ�DFFXUDF\�RI�ULFH�

FURS�YDULDEOHV��-��-$66���������

��� &KZHQ�0LQJ�<DQJ� GDQ� 5RQJ�.XHQ�

&KHQ� ��������0RGHOOLQJ�5LFH�*URZWK�

ZLWK�+\SHUVSHFWUDO�5HIOHFWDQFH�'DWD��

&URS�6FLHQFH���������������

��� &DUUDVFDO�� /�0�� ,VPDHO�*DOYDQ� GDQ�

2VFDU� *ROGR� �������� 3DUWLDO� OHDVW�
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VTXDUHV� UHJUHVVLRQ� DV� DQ� DOWHUQDWLYH�

WR�FXUUHQW�UHJUHVVLRQ�PHWKRGV�XVHG�LQ�

HFRORJ\��2LNRV���������������

��� 1�� <DWDZDUD� �������� 0XOWLYDULDWH�

3URFHVV�0RQLWRULQJ�ZLWK�3DUWLDO�/HDVW�

6TXDUHV�5HJUHVVLRQ��$�FDVH�VWXG\��,,43�

5HVHDUFK�UHSRUW�55��������

��� 6�� (QJHOHQ�� 0�� +XEHUW�� .�� 9DQGHQ�

%UDQGHQ��GDQ�6��9HUERYHQ��6HSWHPEHU�

���� �������5REXVW� 3&5�DQG�5REXVW�

3/65 � � D � FRPSD UD W L Y H � V W XG\��

0DWKHPDWLFV� 6XEMHFW� &ODVVLILFDWLRQ��

��)������+������(����

��� %M¡UQ�+HOJH�0HYLN� GDQ�+HQULN�5HQp�

&HGHUNYLVW���������0HDQ�VTXDUHG�HUURU�

RI� SUHGLFWLRQ� �06(3�� HVWLPDWHV� IRU�

SULQFLSDO�FRPSRQHQW�UHJUHVVLRQ��3&5��

DQG� SDUWLDO� OHDVW� VTXDUHV� UHJUHVVLRQ�

�3/65��� -RXUQDO� RI� &KHPRPHWULFV��

9ROXPH�����,VVXH����SDJHV����±����

��� *DVWRQ�6DQFKH]���������8QGHUVWDQGLQJ�

3DUWLDO� /HDVW�6TXDUHV�3DWK�0RGHOLQJ�

�$Q� LQWURGXFWLRQ� ZLWK� 5���$FDGHPLF�

3DSHU� 8QLYHUVLWDW� 3ROLWqFQLFD� GH�

&DWDOXQ\D��83&���6SDLQ�
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