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1LNHO ODWHULWH PHUXSDNDQ� VDODK� VDWX� EDKDQ� WDPEDQJ� \DQJ� EHUQLODL� HNRQRPLV� 2OHKQ\D� LWX� SHQHPXDQ� VXPEHU�
VXPEHU� EDUX� QLNHO� ODWHULW� VDQJDW� GLSHUOXNDQ� XQWXN� PHPHQXKL� NHEXWXKDQ� LQGXVWUL� 6DODK VDWX� FDUD XQWXN
PHQ\HOLGLNL HQGDSDQ�QLNHO ODWHULWH� GLSHUOXNDQ�VXDWX�PHWRGH HVWLPDVL \DQJ DNXUDW��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�
PHQJHWDKXL�VXPEHUGD\D�QLNHO�ODWHULW�\DQJ�WHUGDSDW�SDGD�EORN�;�GHQJDQ�PHQJJXQDNDQ�PHWRGH�$UHD�RI�LQIOXHQFH�
GDQ�,QYHUVH�GLVWDQFH�ZHLJKWLQJ VHUWD�PHQJHWDKXL�SHUEHGDDQ�KDVLO�HVWLPDVL�GHQJDQ�NHGXD�PHWRGH�WHUVHEXW��
+DVLO�SHUKLWXQJDQ�VXPEHUGD\D�QLNHO�GHQJDQ�PHWRGH�$UHD�RI�LQIOXHQFH GLSHUROHK���������� WRQ GDQ�GHQJDQ�PHWRGH�
,QYHUVH�GLVWDQFH�ZHLJKWLQJ��,':������������WRQ��GHQJDQ�VHOLVLK�GDUL�NHGXD�PHWRGH�WHUVHEXW�VHEHVDU������� WRQ
DWDX SHUVHQWDVL�VHOLVLK�VHEHVDU������
6DODK�VDWX�IDNWRU \DQJ PHQ\HEDENDQ�SHUEHGDDQ�KDVLO�HVWLPDVL�VXPEHUGD\D�GDUL�NHGXD�PHWRGH�DGDODK�MXPODK�WLWLN�
\DQJ� EHUSHQJDUXK� GDODP� VXDWX� EORN�� 3HUKLWXQJDQ� GHQJDQ�PHWRGH� ,QYHUVH� GLVWDQFH�ZHLJKWLQJ �,':�� GLKLWXQJ�
EHUGDVDUNDQ�WLWLN�GDWD�WHUGHNDW�GHQJDQ�WLWLN�\DQJ�GLWDNVLU�DNDQ�PHPEHULNDQ�ERERW�OHELK�EHVDU�GDULSDGD�WLWLN�GDWD�
\DQJ� OHELK� MDXK��0HWRGH� LQL�GLGDVDUNDQ�SDGD�HVWLPDVL� WLWLN�GDQ� WLGDN�EHUJDQWXQJ�SDGD�XNXUDQ�EORN�GDQ�KDQ\D�
PHPSHUKDWLNDQ�MDUDN��6HGDQJNDQ�SDGD�SHUKLWXQJDQ�PHWRGH�$UHD�RI�LQIOXHQFH�WLGDN�EHJLWX�PHPSHUKDWLNDQ�VWUXNWXU�
VSDVLDO�GDQ�GDWD�GDWD�GDUL�WLWLN�ERU�GLVHNLWDUQ\D��0HWRGH�$UHD�RI�LQIOXHQFH�LQL�MXJD�NXUDQJ�WHSDW�GLJXQDNDQ�SDGD�
HQGDSDQ� \DQJ� EHUYDULDVL�� VHSHUWL� HQGDSDQ� \DQJ� WHUGDSDW� SDGD� GDHUDK� SHQHOLWLDQ�� 'DUL� KDVLO� SHQHOLWLDQ� GHQJDQ�
PHQJJXQDNDQ�NHGXD�PHWRGH��\DQJ�FRFRN�GLJXQDNDQ�SHUXVDKDDQ�GDODP�PHQJHVWLPDVL�VXPEHUGD\D�DGDODK�PHWRGH�
,QYHUVH�GLVWDQFH�ZHLJKWLQJ �,':��

.DWD NXQFL� 1LNHO ODWHULW��$UHD�RI�LQIOXHQFH��,QYHUVH�GLVWDQFH�ZHLJKWLQJ��,':�

$%675$&7

1LFNHO� ODWHULWH� LV�RQH�RI� WKH�HFRQRPLFDOO\�YDOXDEOH�PLQLQJ�PDWHULDO��6R�GLVFRYHULQJ� WKH�QHZ�VRXUFHV�RI�QLFNHO�
ODWHULWH�LV�QHHGHG�WR�IXOILOO� LQGXVWULDO�QHHGHG��$�EHWWHU�HVWLPDWLRQ�PHWKRG�LV�QHHGHG�WR�ILQG�PRUH�QLFNHO�ODWHULWH�
UHVHUYH��7KH�REMHFWLYH�RI�WKH�VWXG\�LV�WR�HVWLPDWHG�WKH�UHVRXUFHV�RI�QLFNHO�ODWHULWH�DW�WKH�;�EORFN�XVLQJ�$UHD�RI�
LQIOXHQFH PHWKRG�DQG�,QYHUVH�GLVWDQFH�ZHLJKWLQJ PHWKRG�DQG�WKHQ�WR�XQGHUVWDQG�WKH�GLIIHUHQFH�RQ�WKH�UHVXOW�RI�
ERWK�PHWKRGV��
7KH�UHVXOW�RI�HVWLPDWLRQ�XVLQJ�$UHD�RI�LQIOXHQFH PHWKRG�LV�����������WRQ��DQG�����������WRQ�E\�,QYHUVH�GLVWDQFH�
ZHLJKWLQJ �,':��PHWKRG��VR�WKH�GLIIHUHQFH�DURXQG��������WRQ�RU�DERXW������
7KH�TXDQWLW\�RI�LQIOXHQFLQJ�SRLQW�LQ�D�EORFN�EHFDPH�D�IDFWRU�LQ�JLYLQJ�GLIIHUHQW�UHVXOW�RI�WKH�HVWLPDWLRQ�� ,QYHUVH�
GLVWDQFH�ZHLJKWLQJ �,':��LV�FDOFXODWHG�E\�WKH�QHDUHV�SRLQW�IURP�WKH�HVWLPDWHG�SRLQW�ZLOO�JLYH�D�JUHDWHU�YDOXH�WKHQ�
WKH�IDUWKHU�SRLQW��7KH�PHWKRG�LV�EDVHG�RQ�HVWLPDWLQJ�SRLQW�DQG�LWV�QRW�GHSHQGLQJ�WR�WKH�EORFN�VL]H�EXW�RQO\�WKH�
GLVWDQFH��0HDQZKLOH�WKH�$UHD�RI�LQIOXHQFH PHWKRG�LV�QRW�GHSHQGLQJ�WR�WKH�VSDFLDO�VWUXFWXUH�DQG�WKH GDWD�RI�WKH�
FRUH�SRLQW�DURXQG�LW��$UHD�RI�LQIOXHQFH�PHWKRG LV�QRW�VXLWDEOH�WR�EH�DSSOLHG�RQ�WKH�YDULRXV�GHSRVLW��MXVW�OLNH�WKH�
DUHD�RI� WKH� UHVHDUFK��%DVHG�RQ� WKH� UHVXOW�RI�ERWK�PHWKRGV�� ,QYHUVH�GLVWDQFH�ZHLJKWLQJ �,':��PHWKRG� LV�PRUH�
VXLWDEOH�IRU�WKH�FRPSDQ\�WR�XVHG�LQ�HVWLPDWLQJ�WKH�UHVRXUFHV�

.H\ZRUG �1LFNHO�ODWHULWH��DUHD�RI�LQIOXHQFH��LQYHUVH�GLVWDQFH�ZHLJKWLQJ��,':�

3(1'$+8/8$1

37��7DQMXQJ�3XWLD�DGDODK�SHUXVDKDDQ�\DQJ�EHUJHUDN�
GL� ELGDQJ� SHUWDPEDQJDQ� QLNHO� GDQ� VDODK� VDWX�
NRQWUDNWRU�\DQJ�GLPLOLNL ROHK�37��%LQWDQJ�'HODSDQ�
0LQHUDO� \DQJ� EHUORNDVL� GL� 'HVD� %DKRPDNPXU��
.HFDPDWDQ� %DKRGRSL�� .DEXSDWHQ� 0RURZDOL��

3URYLQVL� 6XODZHVL� 7HQJDK�� 6HFDUD� JHRJUDILV�
SHUXVDKDDQ� LQL� WHUOHWDN� SDGD� NRRUGLQDW� ���� ��¶�
����¶¶�± ���� �¶�����¶¶�%XMXU�7LPXU�GDQ��� ��¶����¶¶�
± �� ��¶�����¶¶�/LQWDQJ�6HODWDQ�
(QGDSDQ�1LNHO�ODWHULW�DGDODK�VDODK�VDWX�VXPEHUGD\D�
DODP� \DQJ� EDQ\DN� WHUVHEDU� GL� ,QGRQHVLD� EDJLDQ
WLPXU�� 1LNHO� PHUXSDNDQ VDODK VDWX� EDKDQ JDOLDQ



3526,',1*��6HPLQDU�7HNQRORJL�.HEXPLDQ�GDQ�.HODXWDQ�,��6(0,7$1�,������
,QVWLWXW�7HNQRORJL�$GKL�7DPD�6XUDED\D��6XUDED\D��,QGRQHVLD���� $JXVWXV������

���

WDPEDQJ \DQJ GLJXQDNDQ GDODP� EHUEDJDL ELGDQJ
LQGXVWUL� .HEXWXKDQ DNDQ QLNHO� VHPDNLQ EHVDU
VHLULQJ� PHQLQJNDWQ\D� SHQJJXQDDQ� QLNHO WHUVHEXW
GDODP SHPEDQJXQDQ�� 6HODLQ LWX� WHUGDSDW SXOD
NHQGDOD VDDW LQL� \DNQL VHPDNLQ EHUNXUDQJQ\D
VXPEHUGD\D QLNHO \DQJ� PHUXSDNDQ VXPEHUGD\D
DODP \DQJ WLGDN GDSDW GLSHUEDKDUXL� PDND GDUL
VDODK VDWX�FDUD� XQWXN� PHQ\HOLGLNL� FDGDQJDQ� QLNHO�
\DQJ� OHELK� EDQ\DN� GLSHUOXNDQ� VXDWX� PHWRGH
HVWLPDVL \DQJ DNXUDW GDQ�PXGDK�
'DODP�PHODNXNDQ�HVWLPDVL�VXPEHUGD\D�QLNHO�ODWHULW�
WHUGDSDW� EHEHUDSD� PHWRGH� \DQJ� GDSDW� GLJXQDNDQ��
DQWDUD� ODLQ� PHWRGH $UHD� RI� LQIOXDQFH GDQ� ,QYHUV�
'LVWDQFH�:HLJKWLQJ �,':���.HGXD�PHWRGH�LQL�VDPD�
VDPD� PHPLOLNL� NHOHELKDQ� GLPDQD� PHWRGH� DUHD� RI�
LQIOXHQFH PHQJJXQDNDQ�SULQVLS�PHPEDJL�GXD�MDUDN�
DQWDUD� GXD� WLWLN� FRQWR� GHQJDQ� VDWX� JDULV� VXPEX�
VHGDQJNDQ� PHWRGH LQYHUVH� GLVWDQFH� ZHLJKWLQJ
PHQJJXQDNDQ� SULQVLS� SHPERERWDQ� �ZHLJKWLQJ���
\DLWX� PHQDNVLU� NDGDU� SDGD� VXDWX� WLWLN� DWDX� EORN�
GHQJDQ� PHQJJXQDNDQ� VDPSHO�VDPSHO GLVHNLWDUQ\D�
�LQWHUSRODVL�� GDQ� XPXP� GLWHUDSNDQ� SDGD� GDHUDK�
OHPEDK��SHUEXNLWDQ�EHUJHORPEDQJ�GDQ�PHPSXQ\DL�
JHRPHWUL� \DQJ� VHGHUKDQD�� $NDQ� WHWDSL� GDODP�
SUDNWHNQ\D� SHUOX� GLNHWDKXL� PHWRGH� PDQD� \DQJ�
PHPLOLNL� WLQJNDW�DNXUDVL� OHELK�EDLN��VHKLQJJD�KDVLO�
HVWLPDVL� \DQJ� GLKDVLONDQ� GDSDW� OHELK� PHQGHNDWL�
NRQGLVL�DNWXDO�

$GDSXQ�WXMXDQ�SHQHOLWLDQ��
�� 0HQJKLWXQJ VXPEHUGD\D� QLNHO� ODWHULW� \DQJ�

WHUGDSDW� SDGD� EORN� ;� GHQJDQ� PHQJJXQDNDQ�
PHWRGH�$UHD�RI�LQIOXHQFH�

�� 0HQJKLWXQJ VXPEHUGD\D� QLNHO� ODWHULW� \DQJ�
WHUGDSDW� SDGD� EORN� ;� GHQJDQ� PHQJJXQDNDQ�
PHWRGH�,QYHUVH�'LVWDQFH�:HLJKWLQJ��,':��

�� 0HQJKLWXQJ SHUEHGDDQ� KDVLO� HVWLPDVL� GDUL�
NHGXD�PHWRGH�WHUVHEXW�

.$-,$1�3867$.$

/RNDVL�GDQ�NHVDPSDLDQ�GDHUDK
6HFDUD� DGPLQLVWUDWLI� ORNDVL� ,]LQ� 8VDKD�
3HUWDPEDQJDQ� (NVSORUDVL 37�� %LQWDQJ� 'HODSDQ�
0LQHUDO�EHUDGD�SDGD�GHVD�%DKRPDNPXU� .HFDPDWDQ�
%DKRGRSL��.DEXSDWHQ�0RURZDOL��3URYLQVL�6XODZHVL�
7HQJDK�� 6HGDQJNDQ� VHFDUD� JHRJUDILV� WHUOHWDN� SDGD�
NRRUGLQDW� ����� ��¶� ����´� ± ����� �¶� ����´� %XMXU�
7LPXU GDQ������¶����´� ± �� ��¶�����´�/LQWDQJ�
6HODWDQ�

*DPEDU����3HWD�ORNDVL�SHQHOLWLDQ

0RUIRORJL�GDHUDK�SHQHOLWLDQ

0RUIRORJL�GDHUDK�SHQHOLWLDQ�GDSDW�GLEDJL�GDODP�GXD�
NDWHJRUL�\DLWX�SHUEXNLWDQ�EHUJHORPEDQJ�VHGDQJ�GDQ�
SHUEXNLWDQ� WHUMDO�� 3HUEXNLWDQ� WHUMDO�� PHQHPSDWL�
EDJLDQ� EDUDW� KLQJJD� NH� VHODWDQ� GDHUDK� SHQHOLWLDQ��
VHGDQJNDQ� SHUEXNLWDQ� EHUJHORPEDQJ� VHGDQJ�
PHQHPSDWL�GDHUDK�EDJLDQ�VLVL� WLPXU�KLQJJD�GDHUDK�
WHQJJDUD� GDHUDK� SHQHOLWLDQ�� .HGXD� NDWHJRUL�
PRUIRORJL� WHUVHEXW� GL� DWDV� KDPSLU� VHOXUXKQ\D�
GLWXPEXKL� ROHK� SHSRKRQDQ� ND\X� EHUEDWDQJ� EHVDU�
KLQJJD�NHFLO��
3ROD� DOLUDQ� VXQJDL� \DQJ� EHUNHPEDQJ� DGDODK� SROD�
SDUDUHO� �SDUDOLV�� GL� EDJLDQ� WLPXU� ODXW� GLPDQD�
GLFLULNDQ�GHQJDQ�DOLUDQ�VXQJDL�\DQJ�EHUVXPEHU�SDGD�
VDWX�MHQLV�DOLUDQ�EHUEHQWXN�PHPDQMDQJ�UHODWLI�OXUXV�
GDQ�OHEDU�\DQJ�PHQXQMXNNDQ�NRQWURO�VWUXNWXU�FXNXS�
NXDW�EHUXSD�VHVDU�GHQJDQ�EDWXDQ�\DQJ�UHODWLI�NHUDV�
GDQ�SDGD�EDJLDQ�EDUDW�GD\D��SROD�DOLUDQ�VXQJDL�\DQJ�
EHUNHPEDQJ�DGDODK�SROD�GHQGLWULN�\DQJ�PHQFLULNDQ�
EDKZD�VHFDUD�XPXP�EDWXDQ�\DQJ�PHQHPSDWL�GDHUDK�
WHUVHEXW UHODWLI�KRPRJHQ�

6WUDWLJUDIL�GDHUDK�SHQHOLWLDQ

'DHUDK�SHQHOLWLDQ�WHUGLUL�GDUL���VDWXDQ�EDWXDQ�\DLWX�
VDWXDQ�EDWXDQ�SHULGRWLW�GDQ�NRQJORPHUDW�

Ͳ 6DWXDQ�SHULGRWLW�
6DWXDQ� SHULGRWLW� PHUXSDNDQ� VDWXDQ� WHUWXD� \DQJ�
WHUVLQJNDS� GL� GDHUDK� SHQHOLWLDQ�� 6DWXDQ� LQL�
PHPSXQ\DL� SHQ\HEDUDQ� VHNLWDU� ���� GDUL� OXDV�
GDHUDK�SHQHOLWLDQ��3HQ\HEDUDQ�VDWXDQ�LQL�PHQHPSDWL�
EDJLDQ�%DUDW�GDHUDK�SHQHOLWLDQ��:DUQD�KLMDX�JHODS��
ZDUQD�ODSXN�FRNODW�NHPHUDKDQ��FRNODW�NHNXQLQJDQ��
VWXNWXU� PDVLI�� WHNWXU� DIDQLWLN� VDPSDL� IDQHULN��
NRPSRVLVL� PLQHUDO� ROLYLQ� SLURNVHQ�� VHUSHQWLQ� GDQ�
ODLQ�ODLQ�

Ͳ 6DWXDQ�.RQJORPHUDW
3HQDPDDQ� VDWXDQ� NRQJORPHUDW� EHUGDVDUNDQ�
SHQJDPDWDQ� GL� ODSDQJDQ� WHUVXVXQ� ROHK� EDWXDQ�
NRQJORPHUDW� GHQJDQ� VLVLSDQ� EDWX� SDVLU�� 6DWXDQ� LQL�
WHUHQGDSNDQ� VHFDUD� WLGDN� VHODUDV� GL� DWDV� VDWXDQ�
SHULGRWLW��PHPSXQ\DL�SHQ\HEDUDQ�VHNLWDU�����GDUL�
OXDV�GDHUDK�SHQHOLWLDQ��3HQ\HEDUDQ�VDWXDQ�EHUDGD�GL�
EDJLDQ� 7LPXU� GDHUDK� SHQHOLWLDQ�� %DWXDQ�
NRQJORPHUDW�EHUZDUQD�DEX�DEX�NHNXQLQJDQ�GHQJDQ�
IUDJPHQ� SHULGRWLW� GDQ� EDVDOW�� XNXUDQ� �� VDPSDL� ���
FP��PDWULN�EHUXSD�EDWX�SDVLU�VHGDQJNDQ ZDUQD�ODSXN�
KLWDP�NHFRNODWDQ��PHUDK� NHFRNODWDQ�� VRUWDVL� EXUXN�
GDQ� NHPDV� WHUEXND�� %DWX� SDVLU� EHUZDUQD� NXQLQJ�
NHFRNODWDQ�� XNXUDQ� EXWLU� SDVLU� VHGDQJ�� VWUXNWXU�
EHUODSLV�

,NOLP�GDQ�FXUDK�KXMDQ

.HFDPDWDQ� %DKRGRSL�� VHSHUWL� :LOD\DK� ,QGRQHVLD�
SDGD� XPXPQ\D��PHPSXQ\DL� LNOLP� WURSLV� VHKLQJJD�
PHQJDODPL� GXD� PXVLP� \DLWX� NHPDUDX� GDQ� PXVLP�
KXMDQ� GHQJDQ�FXUDK�KXMDQ�DQWDUD�������PP�± ������
PP�SHU� WDKXQ�GHQJDQ�FXUDK�KXMDQ� WHUWLQJJL� WHUMDGL�
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SDGD�%XODQ�$SULO��GDQ�FXUDK�KXMDQ�WHUUHQGDK�WHUMDGL�
SDGD�%XODQ�6HSWHPEHU�

0(72'(�3(1(/,7,$1

0HWRGH�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�DGDODK�
PHQJJDEXQJNDQ� DQWDUD� � WHRUL� GDQ� NHQ\DWDDQ� \DQJ�
WHUGDSDW�GLODSDQJDQ�

0HWRGH�3HQJXPSXODQ�'DWD

0HWRGH� SHQJXPSXODQ� GDWD� \DQJ� GLODNXNDQ� SDGD�
SHQHOLWLDQ LQL� EHUGDVDUNDQ� VXPEHU� GDWD� VHEDJDL�
EHULNXW��

�� 'DWD�3ULPHU
$GDSXQ� GDWD� SULPHU \DQJ� GLDPELO� PHQFDNXS� GDWD�
KDVLO�SHQJHERUDQ�VHEDJDL�EHULNXW��
Ͳ 'DWD� JHRORJL� �KROHBLG�� GHSWKBIURP�� GHSWKBWR�

GDQ�OLWKRW\SH��
Ͳ 'DWD�FROODU��KROHBLG��[��\��]�PD[�GHSWK�GDQ�KROH�

SDWK��
Ͳ 'DWD�VXUYH\��KROHBLG��GHSWK��GLS�GDQ�D]LPXWK��
Ͳ 'DWD�DVVD\��KROHBLG��GHSWKBIURP��GHSWKBWR��1L��

)H��0J2��6L2���

�� 'DWD�VHNXQGHU
'DWD� VHNXQGHU� \DLWX� GDWD� \DQJ� EHUVXPEHU� GDUL�
ODSRUDQ�KDVLO�SHQHOLWLDQ�VHEHOXPQ\D�GDQ�GDWD�\DQJ�
ODQJVXQJ� GLEHULNDQ� GDUL� SHUXVDKDDQ� DJDU� GDSDW�
PHPEHULNDQ� LQIRUPDVL� GDODP� SHPHFDKDQ� PDVDODK�
SDGD� SHQHOLWLDQ� LQL�� 'DWD� \DQJ� GLPDNVXG� VHEDJDL�
EHULNXW��
Ͳ 3HWD�ORNDVL�GDQ�NHVDPSDLDQ�GDHUDK�SHQHOLWLDQ�
Ͳ *HRORJL�GDHUDK�SHQHOLWLDQ�
Ͳ 'DWD�'HQVLW\�GDQ�&XW�RI�*UDGH��&R*��

0HWRGH�DQDOLVLV�GDWD

0HWRGH�\DQJ�GLJXQDNDQ�DGDODK�GHQJDQ�PHWRGH�$UHD�
RI� LQIOXDQFH� GLPDQD� SHQJHERUDQ� \DQJ� GLODNXNDQ�
VHFDUD� VLVWHPDWLV� GHQJDQ� PHQHUDSNDQ� VSDVL�
SHQJHERUDQ� ��� PHWHU�� PDND� SDGD� SHUKLWXQJDQ�
VXPEHUGD\D� ELMLK� QLNHO� GLWHQWXNDQ� VHWLDS� WLWLN�
SHQJHERUDQ�PHPSXQ\DL�SHQJDUXK�MXPODK�NDGDU����
PHWHU�GDUL�VHWLDS WLWLN�ERU��3HUKLWXQJDQ�VXPEHUGD\D�
MXJD� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� VLVWHP� EORN�
GHQJDQ�PHWRGH� ,QYHUVH� GLVWDQFH� ZHLJKWLQJ �,':��
SDGD�VRIWZDUH�6XUSDF��������

+$6,/�'$1�3(0%$+$6$1

0HWRGH�$UHD�RI��LQIOXDQFH
'DODP� PHQJKLWXQJ� SRWHQVL� VXPEHUGD\D�� PDND�
VHWLDS� OXEDQJ� ERU�PHPSXQ\DL� SHQJDUXK� VDPSDL�ò�
MDUDN�WHUKDGDS�WLWLN�ODLQ�GL�GHNDWQ\D��-DGL�NDGDU�\DQJ�
GLKDVLONDQ� GDUL� DQDOLVLV� FRQWR� XQWXN� WLWLN� WHUVHEXW�
KDQ\D� EHUODNX� VDPSDL� ò� MDUDN� WHUKDGDS� WLWLN�
WHUGHNDW�
5XPXV� SHUKLWXQJDQ� VXPEHUGD\D� GHQJDQ�
PHQJJXQDNDQ�PHWRGH�$UHD�RI� LQIOXHQFH� �3DUWDQWR��
3��������\DLWX��

*DPEDU����0HWRGH�GDHUDK�SHQJDUXK

8QWXN�SHUKLWXQJDQ�VXPEHUGD\D�GHQJDQ�PHWRGH�
$UHD�RI�LQIOXHQFH� GLEXDW�OXDVDQ�PHPEHQWXN�VHJL�
HPSDW�VDPD�VLVL�GHQJDQ�OXDVDQ����ൈ ����.HPXGLDQ�
GLKLWXQJ�YROXPH�GHQJDQ�PHQJDOLNDQ�NHWHEDODQ�GDQ�
OXDVDQ�WLDS�GDHUDK�SHQJDU\K��3HUKLWXQJDQ�OXDVDQ�
GDHUDK�SHQJDUXK�GLEXDW�GHQJDQ�PHQJJXQDNDQ�
PLFURVRIW�HF[HO�������GDQ�OXEDQJ�ERU�EHUMXPODK����
WLWLN�ERU�

7DEHO����+DVLO�SHQHOLWLDQ�GHQJDQ�$UHD�RI�LQIOXHQFH

+ROGBLG
7RQDVH�2UH

7HEDO�
1L ! ���

/XDV 9ROXPH 7RQDVH
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0HWRGH�,QYHUVH�GLVWDQFH�ZHLJKWLQJ

6HEHOXP� PHODNXNDQ� SHUKLWXQJDQ� PHWRGH� LQYHUVH�
GLVWDQFH GHQJDQ� PHQJJXQDNDQ� SURJUDP� 6XUSDF�
������ WHUOHELK� GDKXOX� GLODNXNDQ� SHPEXDWDQ� SROD�
SHQ\HEDUDQ� OXEDQJ� ERU� GHQJDQ� FDUD� PHPEXDW�
JHRORJL� GDWDEDVH� EHUGDVDUNDQ� GDWD� \DQJ� WHODK�
GLSHUROHK�
%DVLV�GDWD�\DQJ�DNDQ�GLRODK�GHQJDQ�SURJUDP�6XUSDF�
����� GLEXDW�GHQJDQ DSOLNDVL�0LFURVRIW�2IILFH�([FHO�
\DQJ�EHUIRUPDW�FRPPD� VHSDUDWHG� YDOXH� �FVY���+DO�
LQL� GLPDNVXGNDQ� XQWXN� PHPSHUPXGDK� SURVHV�
SHQJRODKDQ� GDWD� NDUHQD� SURVHV� LPSRUW GDWD� SDGD�
SURJUDP� 6XUSDF� ����� XPXPQ\D� GDODP� EHQWXN�
FRPPD�VHSDUDWHG�YDOXH�
,PSRUW GDWD� DGDODK� SURVHV� SHPDVXNDQ� EDVLV� GDWD�
�GDWD�FROODU��GDWD�JHRORJL�GDQ�GDWD�NDGDU�1L�VHUWD�)H��
NH�GDODP�SURJUDP�6XUSDF��������+DVLO� GDUL� LPSRUW

GDWD� \DLWX� ILOH NHOXDUDQ� EHUXSD� WDPSLODQ� VHEDUDQ�
OXEDQJ� ERU� VHFDUD� WLJD� GLPHQVL� �� $SDELOD� WHUMDGL�
NHVDODKDQ� VDDW� SHPDVXNDQ� GDWD�� PDND� GDWD� GDSDW�
GLSHUEDLNL� EHUGDVDUNDQ� EDVLV� GDWD� \DQJ� WHODK�
GLYHULILNDVL� NHPXGLDQ� GLODNXNDQ� � LPSRUW� GDWD�
NHPEDOL�

*DPEDU����3HWD�WLWLN�ERU

'DODP�PHODNXNDQ�SURVHV� HVWLPDVL�� WHUOHELK�GDKXOX�
GLEXDWNDQ� PRGHO� EORN�� 6LVWHP� PRGHO� EORN� VHFDUD�
NHVHOXUXKDQ� PHUXSDNDQ� VXSSRUW� JHRPHWUL XQWXN�
PHODNXNDQ�SHQDNVLUDQ�QLODL�NDGDU�1L�SDGD�PDVLQJ�
PDVLQJ�EORN�HVWLPDVL�VXPEHUGD\D��0RGHO�EORN�\DQJ�
GLJXQDNDQ� GDODP� HVWLPDVL� VXPEHUGD\D� HQGDSDQ�
QLNHO� ODWHULW� EHUXSD� EORN� WLJD� GLPHQVL�� GLPDQD�
PHPLOLNL�GLPHQVL�SDQMDQJ�� OHEDU�GDQ� WLQJJL�� WHUGLUL�
GDUL�JULG DWDX�FHOO \DQJ�OHELK�NHFLO�GDQ�NHVHOXUXKDQ�
PRGHO� EORN� \DQJ� GLEXDW� KDUXV� PHOLQJNXSL� VHPXD�
OXEDQJ� ERU��0RGHO� EORN� LQL� GLEXDW� GHQJDQ� XNXUDQ�
GLPHQVL� GDUL� XQLW�XQLW� EORN� PRGHO� \DLWX� �[�[�
PHWHU��GLPDQD�NRUGLQDW�DZDO�VLVWHP�PRGHO�EORN�SDGD�
SURJUDP� 6XUSDF� ����� GLPXODL� SDGD� NRUGLQDW� WLWLN�
WHUEDZDK�SDOLQJ�NLUL��ORZHU�OHIW�FRUQHU��GDUL�PRGHO�
EORN�\DQJ�DNDQ�GLEXDW�
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*DPEDU����0RGHO��EORFN�HQGDSDQ�QLNHO���'�

$GDSXQ��&XW�RI�*UDGH �&R*��\DQJ�GLJXQDNDQ�\DLWX�
NDGDU� 1L� �� ���� �� GHQJDQ� GHQVLWDV� ����� WRQ�P���
(VWLPDVL� LQL� GLODNXNDQ� EHUGDVDUNDQ� KDVLO� /RJ� %RU�
GHQJDQ� PHQJJXQDNDQ� GDHUDK� SHQJDUXK� KRUL]RQWDO�
VHEHVDU� ��� PHWHU� GDQ� GDHUDK� SHQJDUXK� YHUWLFDO�
VHEHVDU���PHWHU��

3URVHV�SHPRGHODQ�GDQ�HVWLPDVL�VXPEHUGD\D�GHQJDQ�
PHWRGH�,QYHUV�'LVWDQFH�SDGD��SURJUDP�6XUSDF������
GLODNXNDQ�GHQJDQ�SDUDPHWHU�VHEDJDL�EHULNXW�
Ͳ -XPODK� GDWD� PDNVLPXP� \DQJ� GLJXQDNDQ�

VHEDQ\DN� ���� GDWD� GHQJDQ� MXPODK� GDWD�
PLQLPXP�VHEDQ\DN���GDWD�

Ͳ 3RZHU�'LVWDQFH�\DQJ�GLJXQDNDQ�EHUQLODL���
Ͳ $UHD� SHQFDULDQ� GDWD� �VHDUFK� DUHD�� EHUEHQWXN�

OLQJNDUDQ� GHQJDQ� UDGLXV� KRUL]RQWDO� SHQFDULDQ�
GDWD�VHEHVDU����PHWHU�

*DPEDU����0RGHO�HQGDSDQ�QLNHO�
GHQJDQ�&RJ��������

7DEHO��� ��+DVLO�3HQHOLWLDQ�'HQJDQ�0HWRGH� ,QYHUVH�
'LVWDQFH�3DQJNDW��
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%HUGDVDUNDQ� KDVLO� SHUKLWXQJDQ� GDUL� NHGXD�
PHWRGH�� WRWDO� VXPEHUGD\D�PHPLOLNL� VHOLVLK� VHEHVDU�
�������WRQ GHQJDQ�SHUVHQ�VHOLVLK VHEHVDU�����

Ψ������� ൌ
ͳǤ͵ͷǤͺͳ െ ͳǤ͵ʹʹǤͷͲ
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)DNWRU�IDNWRU� \DQJ PHQ\HEDENDQ� SHUEHGDDQ� KDVLO�
HVWLPDVL� VXPEHUGD\D� GDUL� NHGXD� PHWRGH� DGDODK�
MXPODK� WLWLN� \DQJ� EHUSHQJDUXK� GDODP� VXDWX� EORN��
3HUKLWXQJDQ� GHQJDQ� PHWRGH� ,QYHUVH� GLVWDQFH�
ZHLJKWLQJ �,':�� GLKLWXQJ� EHUGDVDUNDQ� WLWLN� GDWD�
WHUGHNDW�GHQJDQ�WLWLN�\DQJ�GLWDNVLU�DNDQ�PHPEHULNDQ�
ERERW�OHELK�EHVDU�GDULSDGD�WLWLN�GDWD�\DQJ�OHELK�MDXK��
0HWRGH�LQL�GLGDVDUNDQ�SDGD�HVWLPDVL�WLWLN�GDQ�WLGDN�
EHUJDQWXQJ� SDGD� XNXUDQ� EORN� GDQ� KDQ\D�
PHPSHUKDWLNDQ�MDUDN��6HGDQJNDQ�SDGD�SHUKLWXQJDQ�
PHWRGH� $UHD� RI� LQIOXHQFH� WLGDN� EHJLWX�
PHPSHUKDWLNDQ� VWUXNWXU� VSDVLDO� GDQ� GDWD�GDWD� GDUL�
WLWLN�ERU�GLVHNLWDUQ\D� 0HWRGH�$UHD�RI�LQIOXHQFH�LQL�
MXJD� NXUDQJ� WHSDW� GLJXQDNDQ� SDGD� HQGDSDQ� \DQJ�
EHUYDULDVL�� VHSHUWL� HQGDSDQ� \DQJ� WHUGDSDW� SDGD�
GDHUDK�SHQHOLWLDQ�

.(6,038/$1

Ͳ 3DUDPHWHU� \DQJ� GLJXQDNDQ� GDODP� SHUKLWXQJDQ�
PHWRGH� DUHD� RI� LQIOXHQFH \DLWX� OXDV� GDHUDK�
SHQJDUXK�� WHEDO� ELMLK� �RUH�� GDQ� GHQVLW\ ELMLK��
-XPODK VXPEHUGD\D� EORFN� ;� \DQJ� GLSHUROHK�
\DLWX����������� WRQ GHQJDQ NDGDU� UDWD�UDWD 1L
�������

Ͳ 3HUKLWXQJDQ�VXPEHUGD\D GHQJDQ�PHWRGH ,QYHUV�
GLVWDQFH LQL�GLODNXNDQ�GHQJDQ�VRIWZDUH�6XUSDF�
�������-XPODK�VXPEHUGD\D \DQJ�GLSHUROHK \DLWX�
����������WRQ�GHQJDQ�NDGDU�UDWD�UDWD 1L ������

Ͳ 6HOLVLK�KDVLO�GDUL�NHGXD�PHWRGH�WHUVHEXW�DGDODK�
�������WRQ GHQJDQ�SHUVHQ�VHOLVLK�VHEHVDU�����

Ͳ )DNWRU� SHQ\HEDE� SHUEHGDDQ� KDVLO� HVWLPDVL�
VXPEHUGD\D� GHQJDQ� NHGXD� PHWRGH� DGDODK�
MXPODK� WLWLN� \DQJ� EHUSHQJDUXK� GDODP� VXDWX�
EORN�� 3HUKLWXQJDQ� GHQJDQ� PHWRGH� ,QYHUVH�
GLVWDQFH� ZHLJKWLQJ GLKLWXQJ� EHUGDVDUNDQ� WLWLN�
GDWD� \DQJ� WHUGHNDW� GHQJDQ� WLWLN� \DQJ� GLWDNVLU�
DNDQ� PHPEHULNDQ� ERERW� \DQJ� OHELK� EHVDU�
GDULSDGD�WLWLN�GDWD�\DQJ�OHELK�MDXK����6HGDQJNDQ�
SDGD� SHUKLWXQJDQ� PHWRGH� $UHD� RI� LQIOXHQFH�
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WLGDN�EHJLWX�PHPSHUKDWLNDQ�VWUXNWXU�VSDVLDO�GDQ�
GDWD�GDWD�GDUL�WLWLN�ERU�GLVHNLWDUQ\D��

8&$3$1�7(5,0$�.$6,+

8FDSDQ�WHULPD�NDVLK�SHQXOLV�NHSDGD�RUDQJ�WXD��VHUWD�
VHPXD� SLKDN� \DQJ� WHODK� PHPEDQWX� GDODP�
PHQ\HOHVDLNDQ�SDSHU�LQL�

'$)7$5�3867$.$

$EGXO� 5DXI��� �������� ´3HUKLWXQJDQ� &DGDQJDQ�
(QGDSDQ� 0LQHUDO´�� 0RGXO� .XOLDK�� -XUXVDQ�
7HNQLN� 3HUWDPEDQJDQ� 831� µ9HWHUDQ¶�
<RJ\DNDUWD�

$JXV�+DULV� ��������́ 0HWRGH�3HUKLWXQJDQ�&DGDQJDQ�
³��0RGXO�5HVSRQVL��'HS�7HNQLN�3HUWDPEDQJDQ��
,7%��%DQGXQJ�

$OWLQ��0���������� ¶¶,GHQWLILNDVL�VHEDUDQ�QLNHO�ODWHULW�
GDQ� YROXPH� ELMLK� QLNHO¶¶�� 37��9DOH� ,QGRQHVLD��
%DQGXQJ�

$PULO��0��� ��������µ¶*HRORJL�GDQ�(VWLPDVL�VXPEHU�
GD\D� QLNHO� ODWHULW� GHQJDQ� PHWRGH� ,QYHUVH�
'LVWDQFH¶¶�� 37�� %LQWDQJ� 'HODSDQ� 0LQHUDO��
<RJ\DNDUWD�

-�(�� *LOO�� 5�$�� %ODLV�� 9�$�� +DZ�� �������� ´2UH�
5HVHUYH�(VWLPDWLRQ� DQG�*UDGH�&RQWURO´� 7KH�
&DQDGLDQ�,QVWLWXWH�2I�0LQLQJ�DQG�0HWDOXUJ\�

.&0,�� ��������³.RGH�3HODSRUDQ�+DVLO�(NVSORUDVL´��
6XPEHU� 'D\D� 0LQHUDO� GDQ� &DGDQJDQ� %LMLK�
,QGRQHVLD�

1XUKDNLP� �������� ´7HNQLN� (NVSORUDVL´�� %DKDQ�
.XOLDK��3URGL�7HNQLN�3HUWDPEDQJDQ��81/$0��
%DQMDUEDUX�

3UDWDQWR� 3UDGMRVXPDUWR��� ������� ´3HQJDQWDU�
7HNQRORJL� 0LQHUDO´� 'LNWDW� .XOLDK�� ,7%��
%DQGXQJ�


