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3HQJHPEDQJDQ�'HVDLQ�7HURZRQJDQ�$QJLQ�6LUNXLW�

7HUEXND�GHQJDQ�7LJD�9DULDVL�3DQMDQJ�+RQH\FRPE�

<XGLWKLD�$UGL\DQL����&HFHS�(�5XVWDQD���5LVHU�)DKGLUDQ� 

 

 
�3URGL�)LVLND��3)0,3$��8QLYHUVLWDV�3HQGLGLNDQ�,QGRQHVLD 

-/��'U��6HWLDEXGKL�����%DQGXQJ��������,QGRQHVLD 
 

�3URGL�)LVLND��)0,3$��8QLYHUVLWDV�1HJHUL�-DNDUWD 
-/��3HPXGD�1R�����5DZDPDQJXQ��-DNDUWD-����� 

 

�3HQXOLV�3HQDQJJXQJMDZDE��(-PDLO��\XGLWKLD��#JPDLO�FRP 

1R��+3���������������� 

$%675$. 

'DODP� SHQHOLWLDQ� LQL� WHODK� GLEXDW� VHEXDK� WHURZRQJDQ� DQJLQ� VLUNXLW� WHUEXND�

GHQJDQ� WLJD� YDULDVL� SDQMDQJ� KRQH\FRPE� PHQJJXQDNDQ� VFUHHQPHVK� VHEDJDL�

SHQJHPEDQJDQ� GDUL� GHVDLQ� WHURZRQJDQ� DQJLQ� \DQJ� WHUGDSDW� GL� 3URGL� )LVLND�

)0,3$� 8QLYHUVLWDV� 1HJHUL� -DNDUWD�� 3HQJJXQDDQ� WLJD� YDULDVL� SDQMDQJ�

KRQH\FRPE� PHQJJXQDNDQ� VFUHHQPHVK� GLDJRQDO� �� PP� EHUWXMXDQ� XQWXN�

PHQJKDVLONDQ� WHURZRQJDQ� DQJLQ� WLSH� WHUEXND� GHQJDQ� WXUEXOHQVL� VHNHFLO�

PXQJNLQ� DWDX� ODPLQDU� PHODOXL� YDULDVL� SDQMDQJ� KRQH\FRPE� PHQJJXQDNDQ�

VFUHHQ� PHVK�� 3DGD� 'HVDLQ� SHUWDPD� SDGD� 7HURZRQJDQ� DQJLQ� GHQJDQ�

PHQDPEDKNDQ� VFUHHQ� PHVK� VHWHODK� KRQH\FRPE� PHPLOLNL� QLODL� LQWHQVLWDV�

WXUEXOHQVL� VHEHVDU� ,�  � �������� VHGDQJNDQ� QLODL� LQWHQVLWDV� WXUEXOHQVL� SDGD�

WHURZRQJDQ� DQJLQ� GHVDLQ� NHGXD�� \DLWX� ,�  � ������� � SDGD� S�  � �� FP� GHQJDQ�

VFUHHQPHVK�GLDJRQDO���PP�� ,� � ��������SDGD�S� ��� FP�GHQJDQ� VFUHHQPHVK�

GLDJRQDO���PP�GDQ�,� ���������SDGD�S� ���FP�GHQJDQ�VFUHHQPHVK�EHUGLDJRQDO�

�� PP�� 'DUL� QLODL� LQWHQVLWDV� WXUEXOHQVL� WHUVHEXW� GLNHWDKXL� EDKZD� SDQMDQJ�

KRQH\FRPE�PHQJJXQDNDQ� VFUHHQPHVK�EHUSHQJDUXK�SDGD�NXDOLWDV� DOLUDQ� \DQJ�

GLKDVLONDQ� WHURZRQJDQ� DQJLQ�� \DLWX� DGDQ\D� YDULDVL� SDQMDQJ� KRQH\FRPE�

PHQJJXQDNDQ� VFUHHQPHVK� GLDJRQDO� NH� XNXUDQ� \DQJ� OHELK� NHFLO� PDPSX�

PHPSHUNHFLO�LQWHQVLWDV�WXUEXOHQVLQ\D� 

.DWD�.XQFL���WHURZRQJDQ�DQJLQ��VFUHHQ�PHVK��LQWHQVLWDV�WXUEXOHQVL��ODPLQDU� 
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$%675$&7 

,Q� WKLV� UHVHDUFK�� DQ� RSHQ� FLUFXLW� ZLQG� WXQQHO� ZLWK� WKUHH� ORQJ� YDULDWLRQV� RI�

KRQH\FRPE�XVLQJ�VFUHHQPHVK�ZDV�GHYHORSHG�IURP�WKH�ZLQG�WXQQHO�GHVLJQ�LQ�

WKH� 3K\VLFV� 6WXG\� 3URJUDP�� )DFXOW\� RI�0DWKHPDWLFV� DQG� 1DWXUDO� 6FLHQFHV��

6WDWH�8QLYHUVLW\�RI�-DNDUWD��7KH�XVH�RI�WKUHH�YDULDWLRQV�RI�KRQH\FRPE�OHQJWK�

XVLQJ�D���PP�GLDJRQDO� VFUHHQPHVK�DLPV� WR�SURGXFH�RSHQ-W\SH�ZLQG� WXQQHOV�

ZLWK� WKH� VPDOOHVW�SRVVLEOH� WXUEXOHQFH�RU� ODPLQDU� WKURXJK�D� ORQJ�YDULDWLRQ�RI�

KRQH\FRPE�XVLQJ�VFUHHQ�PHVK��7KH�ILUVW�GHVLJQ�RQ�WKH�ZLQG�WXQQHO�E\�DGGLQJ�

VFUHHQ�PHVK� DIWHU� KRQH\FRPE�KDV� WXUEXOHQFH� LQWHQVLW\� YDOXH� RI� ,� � ��������

ZKLOH�WKH�WXUEXOHQFH�LQWHQVLW\�YDOXH�LQ�WKH�VHFRQG�GHVLJQ�ZLQG�WXQQHO��WKDW�LV�,�

 ��������DW�S� ���FP�ZLWK���PP�GLDJRQDO�VFUHHQPHVK��,� ��������DW�S� ���FP�

ZLWK�D���PP�GLDJRQDO�VFUHHQPHVK�DQG�,� ��������DW�S� ���FP�ZLWK�D���PP�

GLDJRQDO� VFUHHQ��)URP� WKH�YDOXH�RI� WXUEXOHQFH� LQWHQVLW\� LW� LV� NQRZQ� WKDW� WKH�

OHQJWK�RI�KRQH\FRPE�XVLQJ�VFUHHQPHVK�HIIHFW�RQ� WKH� IORZ�TXDOLW\�JHQHUDWHG�

E\� ZLQG� WXQQHO�� WKDW� LV� WKH� YDULDWLRQ� RI� KRQH\FRPE� OHQJWK� XVLQJ� VFUHHQ�

GLDJRQDO�WR�VPDOOHU�VL]H�FDQ�PLQLPL]H�WXUEXOHQFH�LQWHQVLW\� 

.H\ZRUGV��ZLQG�WXQQHO��VFUHHQ�PHVK��WXUEXOHQFH�LQWHQVLW\��ODPLQDU� 

�� 3HQGDKXOXDQ 

:LQG� 7XQQHO� DWDX� WHURZRQJDQ� DQJLQ�

DGDODK� SHUDODWDQ� \DQJ� GLJXQDNDQ�

XQWXN� PHODNXNDQ� SHQJXMLDQ�

DHURGLQDPLND� WHUKDGDS� VHEXDK�PRGHO��

VHSHUWL�SHVDZDW�DWDX�PRELO�>�@��6HEXDK�

ZLQG� WXQQHO� GLKDUDSNDQ� PDPSX�

PHQJKDVLONDQ� DOLUDQ� XGDUD� \DQJ�

PHPLOLNL� LQWHQVLWDV� UHQGDK�� :LQG�

WXQQHO� ELDVDQ\D� GLJXQDNDQ� XQWXN�

PHQJJDPEDUNDQ�VHEXDK�NRQGLVL�DOLUDQ�

XGDUD� WHUKDGDS� VXDWX� PRGHO� GDQ� MXJD�

GDSDW� GLJXQDNDQ� XQWXN� PHPSHODMDUL�

NDUDNWHULVWLN�GDUL�VXDWX�DOLUDQ�XGDUD�� 

 

6DODK� VDWX� WLSH�ZLQG� WXQQHO� � \DQJ�NLWD�

NHQDO� DGDODK� RSHQ-FLUFXLW� WXQQHO�

�7HURZRQJDQ�$QJLQ�7LSH�7HUEXND���2SHQ�

FLUFXLW� WXQQHO� GLGHILQLVLNDQ� VHEDJDL� WLSH�

WHURZRQJDQ� DQJLQ� GHQJDQ� MDOXU� WHUEXND��

GLPDQD� WLSH� WHURZRQJDQ� DQJLQ� WHUVHEXW�

PHPLOLNL� EHEHUDSD� NHOHELKDQ� DQWDUD� ODLQ�

NDUHQD�ELD\D�\DQJ�GLSHUOXNDQ�OHELK�PXUDK�

>�@� GDQ� MXJD� OXDV� EDQJXQDQ� \DQJ�

GLEXWXKNDQ� OHELK� NHFLO� ELOD� GLEDQGLQJNDQ�

GHQJDQ� WLSH� WHUWXWXS� >�@��%HEHUDSD� IDNWRU�

\DQJ�PHPSHQJDUXKL�DOLUDQ�XGDUD�GL�GDODP�

WHURZRQJDQ� DQJLQ� VLUNXLW� WHUEXND� \DLWX��

NHVHUDJDPDQ� DOLUDQ� XGDUD� GDQ� LQWHQVLWDV�

WXUEXOHQVL�\DQJ�GLKDVLONDQ�� 
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NHVHUDJDPDQ� DOLUDQ� XGDUD� GDQ� LQWHQVLWDV�

WXUEXOHQVL�\DQJ�GLKDVLONDQ�� 

7XUEXOHQVL� DGDODK� JHUDNDQ� SDUWLNHO�

\DQJ� VDQJDW� WLGDN� WHUDWXU� GDODP� VXDWX�

DOLUDQ� IOXLGD� \DQJ� VDQJDW� VXOLW� XQWXN�

GLSHUNLUDNDQ� JHUDNDQQ\D�� ,QWHQVLWDV�

WXUEXOHQVL� PHUXSDNDQ� WLQJNDW� DWDX� EHVDU�

IOXNWXDVL� WXUEXOHQVL� GDODP� DOLUDQ� XGDUD�

GLPDQD�PHQXQMXNNDQ�VHPDNLQ�EHVDU�QLODL�

LQWHQVLWDV� WXUEXOHQVLQ\D� PDND� IOXNWXDVL�

NHFHSDWDQ�WXUEXOHQ�MXJD�VHPDNLQ�EHVDU� 

3DGD� SHQHOLWLDQ� VHEHOXPQ\D�� WHODK�

GLODNXNDQ� YDULDVL� GLDPHWHU� KRQH\FRPE�

\DQJ� EHUWXMXDQ� XQWXN� PHPSHUROHK�

LQWHQVLWDV� WXUEXOHQVL�\DQJ�UHQGDK��GLPDQD�

LQWHQVLWDV� WXUEXOHQVL� WHUHQGDK� WHUFDSDL�

SDGD� SHQJJXQDDQ� GLDPHWHU� KRQH\FRPE�

VHEHVDU� �� PP� \DLWX� VHEHVDU� ,�  � �������

>�@�� 6HODQMXWQ\D�� WHODK� GLNHHPEDQJNDQ�

SHQHOLWLDQ�WHUVHEXW�GHQJDQ�PHPYDULDVLNDQ�

SDQMDQJ�KRQH\FRPE� VDMD� \DQJ�GLJXQDNDQ�

GDQ�LQWHQVLWDV�WXUEXOHQVL�WHUHQGDK�WHUFDSDL�

SDGD� SHQJJXQDDQ� SDQMDQJ� KRQH\FRPE�

VHEHVDU���FP�\DLWX�VHEHVDU�,� ��������>�@��

6HODLQ� LWX�� EHUGDVDUNDQ� SHQHOLWLDQ� 1RYDO�

GLNHWDKXL� SXOD� EDKZD� VHPDNLQ� SHQGHN�

SDQMDQJ�KRQH\FRPE�\DQJ�GLJXQDNDQ�DNDQ�

PHQJKDVLONDQ� LQWHQVLWDV� WXUEXOHQVL� \DQJ�

VHPDNLQ� NHFLO��.HPXGLDQ�� GLNHPEDQJNDQ�

VWXGL� WHUNDLW� SHQJDUXK� VFUHHQ� PHVK� \DQJ�

GLNRPELQDVLNDQ� GHQJDQ� KRQH\FRPE� GDQ�

PHPSHUROHK�LQWHQVLWDV�WXUEXOHQVL�WHUHQGDK�

PHQFDSDL�,� ���������GLPDQD�VFUHHQ�PHVK�

EHUEHQWXN� EHODK� NHWXSDW� GHQJDQ� GLDJRQDO�

��PP�PHQJKDVLONDQ� LQWHQVLWDV� WXUEXOHQVL�

NHWXSDW� GHQJDQ� GLDJRQDO� �� PP�

PHQJKDVLONDQ� LQWHQVLWDV� WXUEXOHQVL� \DQJ�

SDOLQJ�UHQGDK�>�@�� 

1DPXQ�� VHFDUD� NHVHOXUXKDQ� LQWHQVLWDV�

WXUEXOHQVL� \DQJ� GLKDVLONDQ� FHQGHUXQJ�

EHOXP� PHPHQXKL� VWDQGDU� GHVDLQ�

WHURZRQJDQ� DQJLQ� \DQJ� EDLN�� 'HVDLQ�

WHURZRQJDQ� DQJLQ� \DQJ� EDLN� SDGD�

XPXPQ\D� PHPLOLNL� LQWHQVLWDV� WXUEXOHQVL�

VHEHVDU� ,� §� ����� >�@�� 6HKLQJJD� SHUOX�

DGDQ\D� SHQJHPEDQJDQ� OHELK� ODQMXW� XQWXN�

GDSDW� PHPSHUROHK� LQWHQVLWDV� WXUEXOHQVL�

\DQJ�UHQGDK��,�§����������� 

-DGL��SHQHOLWLDQ�VHEHOXPQ\D�GLQ\DWDNDQ�

VHPDNLQ� SHQGHN� SDQMDQJ� KRQH\FRPE��

PDND� LQWHQVLWDVQ\D� VHPDNLQ� NHFLO� >�@��

.DUHQD� LWX�� SHQHOLWLDQ� VDDW� LQL�

PHPYDULDVLNDQ�SDQMDQJ�KRQH\FRPE�OHELK�

NHFLO� GDUL� �� FP� \DLWX�� �� FP� GDQ� �� FP�

PHQJJXQDNDQ� WLJD� EXDK� VFUHHQ� PHVK�

EHODK� NHWXSDW�� .DUHQD�� EHUGDVDUNDQ�

SHQHOLWLDQ� GLNHWDKXL� LQWHVLWDVQ\D� VHPDNLQ�

NHFLO� GHQJDQ� SHQDPEDKDQ� VFUHHQ� PHVK�

VHWHODK�KRQH\FRPE�>�@� 

2OHK� NDUHQD� LWX�� SDGD� SHQHOLWLDQ� LQL�

DNDQ� GLNDML� EDJDLPDQD� SHQJDUXK� YDULDVL�

SDQMDQJ� KRQH\FRPE� ��� FP�� �� FP� GDQ� ��

FP�� \DQJ� GLNRPELQDVLNDQ� GHQJDQ�

PHQJJXQDNDQ� VFUHHQ� PHVK� EHUEHQWXN��

EHODK� NHWXSDW� GHQJDQ� GLDJRQDO� �� PP�

GLGDODP� ZLQG� WXQQHO� WHUKDGDS� EHVDUQ\D�

LQWHQVLWDV� DOLUDQ� XGDUD� \DQJ� GLKDVLONDQ�

SDGD� WHURZRQJDQ� DQJLQ� VLUNXLW� WHUEXND��

.HPXGLDQ�� KDVLO� \DQJ� GLSHUROHK� DNDQ�

GLEDQGLQJNDQ� GHQJDQ� VWDQGDU� GHVDLQ�
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7DKDS� DZDO� SHQJDPELODQ� GDWD� \DLWX�

PHPDVDQJ� DQHPRPHWHU� SDGD� VWDWLI� \DQJ�

EHUDGD� GL� WHVW� VHFWLRQ�� PHQHPSDWNDQ� ��

EXDK� VFUHHQ� PHVK� \DQJ� EHUEHQWXN� EHODK�

NHWXSDW�GL�FRQWUDFWLRQ�FRQH��PHQHPSDWNDQ�

KRQH\FRPE�SDGD�VHWWOLQJ�FKDPEHU�GHQJDQ�

SDQMDQJ� �� FP�� �� FP� GDQ� �� FP� VHFDUD�

EHUJDQWLDQ���� 

GLEDQGLQJNDQ� GHQJDQ� VWDQGDU� GHVDLQ�

WHURZRQJDQ�DQJLQ�\DQJ�DGD� 

7XMXDQ� SHQHOLWLDQ� LQL� \DLWX� XQWXN�

PHQJKDVLONDQ� WHURZRQJDQ� DQJLQ� WLSH�

WHUEXND� GHQJDQ� WXUEXOHQVL� VHNHFLO�

PXQJNLQ� PHODOXL� YDULDVL� SDQMDQJ�����

KRQH\FRPE�PHQJJXQDNDQ�VFUHHQ�PHVK��� 

0DQIDDW� GDUL� SHQHOLWLDQ� LQL� DGDODK�

8QWXN� PHQJHPEDQJNDQ� WHURZRQJDQ�

DQJLQ� XQWXN� SHQJXMLDQ� \DQJ� OHELK���

HIHNWLI� GDQ� PDPSX� PHQJKDVLONDQ�����

LQWHQVLWDV�WXUEXOHQVL�\DQJ�UHQGDK� 

 

���0HWRGH�3HQHOLWLDQ 

0HWRGH� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ� LQL� DGDODK� PHWRGH��������������

HNVSHULPHQ�� � 3HUVLDSDQ� DZDO� \DLWX�

GHQJDQ� PHPEXDW� KRQH\FRPE�����������

EHUGLDPHWHU� �� PP� GHQJDQ� SDQMDQJ�

PDVLQJ�-�PDVLQJ���FP����FP�GDQ���FP��

6HWHODK� PHQ\LDSNDQ� KRQH\FRPE��

PHUSHVLDSNDQ� VFUHHQ� PHVK� EHUEHQWXN�

EHODK� NHWXSDW� \DQJ� GLDPHWHU� PDVLQJ� –�

PDVLQJ������FP�������FP�GDQ������FP��

0HOHWDNNDQ� VFUHHQ� PHVK� GLEHUL� MDUDN�

PDVLQJ� –� PDVLQJ� �� FP� GL� FRQWUDFWLRQ�

VHEHOXP� WHVW� VHFWLRQ�� 6HWHODK� VFUHHQ�

PHVK��KRQH\FRPE�\DQJ� WHODK�GLEHQWXN��

GLSRVLVLNDQ� GLGDODP� VHWWOLQJ� FKDPEHU��

.HPXGLDQ�3HQJXNXUDQ�NHFHSDWDQ�DOLUDQ�

XGDUD� GLODNXNDQ� GLEDZDK� SHQJDUXK�

YDULDVL� SDQMDQJ� KRQH\FRPE� GHQJDQ�

VFUHHQ�PHVK�� 

 

*DPEDU����'HVDLQ�7HURZRQJDQ�$QJLQ 

*DPEDU����+RQH\FRPE 

*DPEDU����6FUHHQPHVK 
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GHQJDQ 

����� 

GDQ 

 

 

 

����+DVLO�GDQ�3HPEDKDVDQ 

3HQHOLWLDQ� LQL� GL� ODNXNDQ� GL�

/DERUDWWLXP� (QHUJL� 3URGL� )LVLND�

)0,3$�81-��3DGD���WLWLN�SHQJDPELODQ�

GDWD�GL�WHVW�VHFWLRQ��7LWLN�LQL�GLWHQWXNDQ�

SDGD� NRRUGLQDW� WHUWHQWX� GHQJDQ� WXMXDQ�

PHZDNLOL�NHVHOXUXKDQ�DUHD� WHVW�VHFWLRQ�

WHURZRQJDQ� DQJLQ� VHSHUL� WHUOLKDW� SDGD�

WDEHO����.HPXGLDQ�KDVLO�GDWD�NHFHSDWDQ�

DQJLQ� \DQJ� GLSHUROHK� SDGD� WLWLN-WLWLN�

WHUVDML�SDGD�WDEHO��� 

6HODQMXWQ\D� PHQJXNXU� NHFHSDWDQ�

DQJLQ�SDGD���WLWLN�GL�WHVW�VHFWLRQ�� 

/DOX�� PHQGDSDWNDQ� GDWD� KDVLO� XML�

KRQH\FRPE� GDQ� VFUHHQ� PHVK�� 6HWHODK�

PHQGDSDWNDQ�GDWD�KDVLO�XML�KRQH\FRPE�

GDQ� VFUHHQ� PHVK�� PHQJKLWXQJ�

,QWHQVLWDV� 7XUEXOHQVL� SDGD� GDWD�

NHFHSDWDQ�DOLUDQ�XGDUD�GHQJDQ�VRIWZDUH�

,%0� 6366� 6WDWLVWLFV� ��� KLQJJD�

PHQJKDVLONDQ� QLODL� LQWHQVLWDV�

WXUEXOHQVL� >�@�� ,QWHQVLWDV� WXUEXOHQVL� LQL�

PHUXSDNDQ�XNXUDQ�GDUL�OHYHO�WXUEXOHQVL�

GDQ�GLGHILQLVLNDQ�VHEDJDL�EHULNXW� 

*DPEDU� ��� .RUGLQDW� WLWLN� SHQJDPELODQ� GDWD�

NHFHSDWDQ�DQJLQ��6WHSIKDQL����������������������������������������������������������� 

7LWLN��FP� 

.RRUGLQDW $ % & ' ( ) * + ,   

; -�� � �� -�� � �� -�� � ��   

< �� �� �� � � �� -�� -�� -��   

7DEHO����.RRUGLQDW�WLWLN�SHQJDPELODQ�GDWD�SDGD�WHVW�VHFWLRQ 
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3HUXEDKDQ� QLODL� NHFHSDWDQ� DQJLQ�

SDGD�WLWLN�\DQJ�VDPD�PDXSXQ�DQWDU�WLWLN�

EHUEHGD� MXJD� WHUOLKDW� SDGD� GDWD� GHVDLQ�

KRQH\FRPE� GDQ� VFUHHQPHVK� EDUX��

1DPXQ� SHUXEDKDQ� \DQJ� WHUMDGL� WLGDN�

1R� Y��P�V� 
$ % & ' ( ) * + , 

� ��� ��� ��� ��� ��� ��� ��� ��� ��� 
� ��� ��� ��� ��� ��� ��� ��� ��� ��� 
� ��� ��� ��� ��� ��� � ��� ��� ��� 
� ��� ��� ��� ��� ��� ��� ��� ��� ��� 
� ��� ��� ��� ��� ��� � � ��� ��� 
� ��� ��� ��� ��� ��� ��� ��� ��� � 
� ��� ��� ��� ��� ��� ��� � ��� ��� 
� ��� ��� ��� ��� ��� ��� ��� ��� ��� 
� ��� ��� ��� ��� ��� ��� � ��� � 
�� ��� ��� ��� ��� ��� ��� ��� ��� ��� 

7DEHO����'DWD�NHFHSDWDQ�DQJLQ�\DQJ�GL�KDVLO�NDQ�SDGD�KRQH\FRPE�SDQMDQJ���FP�GHQJDQ�VFUHHQ�PHVK 
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� ��� ��� � � ��� � ��� ��� � 
� ��� ��� � � ��� ��� ��� ��� ��� 
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7DEHO����'DWD�NHFHSDWDQ�DQJLQ�\DQJ�GL�KDVLO�NDQ�SDGD�KRQH\FRPE�SDQMDQJ���FP�GHQJDQ�VFUHHQ�PHVK 

7DEHO����'DWD�NHFHSDWDQ�DQJLQ�\DQJ�GL�KDVLO�NDQ�SDGD�KRQH\FRPE�SDQMDQJ���FP�GHQJDQ�VFUHHQ�PHVK 

VHEHVDU� GDWD� GHVDLQ� KRQH\FRPE� GDQ�

VFUHHQPHVK� ODPD�� 6HSHUWL� \DQJ� GLNHWDKXL�

VHEHOXPQ\D�� DOLUDQ� ODPLQDU� VDQJDW� VXOLW�

GLWHPXL�GL�DODP�GDQ�GDODP�SUDNWLN� 
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0HVNLSXQ� GHPLNLDQ�� GHVDLQ� EDUX�

YDULDVL� SDQMDQJ� SDGD� KRQH\FRPE� GHQJDQ�

VFUHHQPHVK� WHODK� PDPSX� PHQJKDVLONDQ�

LQWHQVLWDV� WXUEXOHQVL� \DQJ� OHELK� NHFLO�

VHSHUWL� \DQJ� WHUOLKDW� GL� JUDILN� EDKZD�

SHUEHGDDQ� NHFHSDWDQ� GL� PDVLQJ-PDVLQJ�

WLWLN� WLGDNODK� VHEHVDU� GHVDLQ� VHEHOXPQ\D��

'HVDLQ� ODPD� GHQJDQ� SDQMDQJ� VHO�

KRQH\FRPE� �� FP� GHQJDQ� VFUHHQPHVK�

PHQJKDVLONDQ� ,QWHQVLWDV� WXUEXOHQVL�

�������� 6HGDQJNDQ� GHVDLQ� EDUX� DWDX�

GHVDLQ� \DQJ� WHUGLUL� GDUL� SDQMDQJ� �� FP� ���

FP�� GDQ� �� FP� PHQJKDVLONDQ� ,QWHQVLWDV�

'DWD� NHFHSDWDQ� DQJLQ� GL� DWDV� MXJD�

GLRODK� NH� GDODP� SHUVDPDDQ� ���� XQWXN�

PHQGDSDWNDQ� QLODL� LQWHQVLWDV� WXUEXOHQVL����

8QWXN� � � KRQH\FRPE� GHVDLQ� EDUX� GHQJDQ�

VFUHHQPHVK� LQL�� 6HKLQJJD� � � � GLGDSDWNDQ���

QLODL� � � � LQWHQVLWDV� WXUEXOHQVL� )OXNWXDVL��

NHFHSDWDQ��DQJLQ��SDGD��WHVW�VHFWLRQ�GDSDW�

GLOLKDW�SDGD�JDPEDU���GDQ��� 

6HSHUWL� GLNHWDKXL� GDUL� WDEHO� ��� WDEHO� ���

GDQ� WDEHO� �� EDKZD� WHUGDSDW� SHUEHGDDQ�

NHFHSDWDQ�SDGD�PDVLQJ�–�PDVLQJ�WLWLN��+DO�

LQL� � \DQJ� PHQ\HEDENDQ� WXUEXOHQVL� SDGD�

DOLUDQ�GL�VHNVL�XML� 

*DPEDU� �� *UDILN� SHUEDQGLQJDQ� LQWHQVLWDV� WXUEXOHQVL� KRQH\FRPE� ��
6FUHHQPHVK�GHVDLQ�EDUX 

*DPEDU� �� *UDILN� SHUEDQGLQJDQ� LQWHQVLWDV� WXUEXOHQVL� KRQH\FRPE� ��
6FUHHQPHVK�GHVDLQ�ODPD�GDQ�EDUX 
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 SDQMDQJ� KRQH\FRPE� �� FP� GHQJDQ�

VFUHHQ� PHVK� PHPLOLNL� NHPDPSXDQ�

XQWXN� PHPSHUNHFLO� LQWHQVLWDV�

WXUEXOHQVL�SDGD�WHVW�VHFWLRQ�� 

+DVLO� LQL� PHPEXNWLNDQ� EDKZD�

KRQH\FRPE� GHVDLQ� EDUX� GHQJDQ�

VFUHHQPHVK� PDPSX� PHQJXUDQJL�

LQWHQVLWDV� WXUEXOHQVL� GLEDQGLQJNDQ�

GHVDLQ� ODPD� PHQJJXQDNDQ�

VFUHHQPHVK� 

 

�� 8FDSDQ�7HULPD�.DVLK 

3DGD� NHVHPSDWDQ� LQL� SHQXOLV�

PHQJXFDSNDQ� WHULPD� NDVLK� NHSDGD�

&HFHS� (�5XVWDQD�� 3K�'� GDQ� 5LVHU�

)DKGLUDQ��0�6L�DWDV� VHPXD�ELPELQJDQ��

SHQHOLWLDQ�� VHUWD� VHOXUXK� UHNDQ-UHNDQ�

)LVLND� ����� GDQ� /DERUDQ�

/DERUDWRULXP� (QHUJL� -XUXVDQ� )LVLND�

8QLYHUVLWDV�1HJHUL�-DNDUWD� 

 

�����5HIHUHQVL 

�� +DQLIDK��6LWL��������$QDOLVLV�����'LV�

WULEXVL� � .HFHSDWDQ� � $OLUDQ� :LQG��

7XQQHO� 7LSH� 7HUEXND�� 6HPDUDQJ��

8QLYHUVLWDV�'LSRQHJRUR� 

�� %UDGVKDZ� 3�� 3DQNKXUVW� 5&�� 7KH�

GHVLJQ� RI� ORZ-VSHHG� WHURZRQJDQ�

DQJLQ�� 3URJUHVV� LQ� $HURQDXWLFDO�

6FLHQFHV����������-�� 

�� 5DPNLVVRRQ�� 5�� GDQ� 0DQRKDU�� .��

������'HVLJQ� DQG� &DOLEUDWLRQ� RI� D�

/RZ� 6SHHG� :LQG� 7XQQHO�� %ULWLVK�

-RXUQDO� RI� $SSOLHG� 6FLHQFH� DQG�

7HFKQRORJ\��������SDJH�����-����� 

WXUEXOHQVL� OHELK� NHFLO� \DLWX� VHEHVDU�

����������������GDQ�������� 

'DUL� JDPEDU� �� WHUOLKDW� EDKZD�

LQWHQVLWDV� WXUEXOHQVL� NHVHOXUXKDQ� \DQJ�

GLKDVLONDQ� DQWDUD� WHURZRQJDQ� DQJLQ�

GHQJDQ� SDQMDQJ� KRQH\FRPE� �� FP��

GHQJDQ� VFUHHQ� PHVK� WHUEXNWL�� EDKZD�

VHPDNLQ� UHQGDK� NHFHSDWDQ� DQJLQQ\D�

PDND�VHPDNLQ�ODPLQDU�DOLUDQ�XGDUDQ\D��

+DO� LQL� GLNDUHQDNDQ� DOLUDQ� XGDUDQ\D�

EHUEDQGLQJ� OXUXV� GLEDQGLQJNDQ�

SDQMDQJ����FP�GDQ���FP�PHQJJXQDNDQ�

VFUHHQPHVK� � SDGD� DOLUDQ� XGDUD�

EHUEDQGLQJ�WHUEDOLN� 

'DUL�JDPEDU���WHUOLKDW�SHUEDQGLQJDQ�

GXD� KRQH\FRPE� GHVDLQ� ODPD� �3�  � ��

FP��GDQ�GHVDLQ�EDUX��3� ���FP��GHQJDQ�

VFUHHQPHVK�\DQJ�VDPD��7HUOLKDW�EDKZD�

WHUMDGL� SHQXUXQDQ� LQWHQVLWDV� WXUEXOHQVL�

SDGD�KRQH\FRPE�GHVDLQ�EDUX�SDQMDQJ���

FP� GHQJDQ� VFUHHQPHVK�� :DODXSXQ�

DOLUDQ� ODPLQDU� VXOLW� GLGDSDWNDQ�� DOLUDQ�

GHQJDQ�LQWHQVLWDV�WXUEXOHQVL�\DQJ�NHFLO�

GDSDW� GLFDSDL� XQWXN� PHPSHUNHFLO�

NHVDODKDQ� GDODP� SHQHOLWLDQ� \DQJ�

PHQJJXQDNDQ� � WHURZRQJDQ� � DQJLQ���

'DODP� � SHUFREDDQ� LQL� WHUEXNWL� EDKZD�

SHQJJXQDDQ� KRQH\FRPE� GHVDLQ� EDUX�

GHQJDQ� VFUHHQPHVK� GDSDW� PHQJXUDQJL�

LQWHQVLWDV� WXUEXOHQVL� MLND�GLEDQGLQJNDQ�

GHQJDQ� GHVDLQ� ODPD� GHQJDQ�

VFUHHQPHVK� 

 
�� .HVLPSXODQ 

 %HUGDVDUNDQ� SHQJXMLDQ� \DQJ� WHODK�

GLODNXNDQ� GDSDW� GLVLPSXONDQ� EDKZD�
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 �� *XOWRP�� 9LQD� $�� �������������

3HQJHPEDQJDQ�'HVDLQ�����7HURZRQ�

JDQ� $QJLQ� 6LUNXLW� � � � � � � � � 7HUEXND�

GHQJDQ� 7LJD� 9DULDVL� � � � 'LDPHWHU�

+RQH\FRPE�� -DNDUWD�� 8QLYHUVLWDV�

1HJHUL�-DNDUWD� 

�� 1RYDO�� 0� 5RP\�� ������ 6NULSVL��

3HQJHPEDQJDQ�'HVDLQ�7HURZRQJDQ�

$QJLQ��6LUNXLW�7HUEXND�GHQJDQ�7LJD�

9DULDVL� 3DQMDQJ� +RQH\FRPE��

-DNDUWD��8QLYHUVLWDV�1HJHUL�-DNDUWD� 

�� 0DKLOGD��1XUXO��������6NULSVL��6WXGL�

3HQJDUXK� 6FUHHQ� 0HVK� WHUKDGDS�

,QWHQVLWDV� 7XUEXOHQVL� SDGD�

7HURZRQJDQ�$QJLQ�6LUNXLW�7HUEXND��

-DNDUWD��8QLYHUVLWDV�1HJHUL�-DNDUWD� 

�� %UXFH� 5�� 0XQVRQ�� 'RQDOG� )��

<RXQJ��7KHRGRUH�+��2NLLVKL��������

)XQGDPHQWDOV� RI� � )OXLG�0HFKDQLFV��

&KLFHVWHU��-RKQ�:LOH\�	�6RQV�� 

�� 6WHISKDQLH��&��������3HQJHPEDQJDQ�

'HVDLQ� 7HURZRQJDQ� $QJLQ� 6LUNXLW�

7HUEXND�� 6NULSVL� 3URJUDP� 6WXGL�

)LVLND�� -DNDUWD�� 8QLYHUVLWDV� 1HJHUL�

-DNDUWD� 


