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$� 0HWRGH�3HQHOLWLDQ

0HWRGH� SHQHOLWLDQ� PHUXSDNDQ� FDUD� DWDX� WHNQLN� LOPLDK� XQWXN�

PHPSHUROHK� GDWD� GHQJDQ� WXMXDQ� GDQ� NHJXQDDQ� WHUWHQWX��&DUD� DWDX� WHNQLN�

LOPLDK�\DQJ�GLPDNVXG�DGDODK�GLPDQD�NHJLDWDQ�SHQHOLWLDQ�LWX�GLODNVDQDNDQ�

EHUGDVDUNDQ� FLUL�FLUL� NHLOPXDQ�� \DLWX� UDVLRQDO�� HPSLULV� GDQ� VLVWHPDWLV��

0HWRGH� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� PHWRGH�

SHQHOLWLDQ NXDQWLWDWLI� 3HQHOLWLDQ� NXDQWLWDWLI� PHUXSDNDQ� SHQHOLWLDQ� \DQJ�

WHUVWUXNWXU� GDQ� PHQJNXDQWLILNDVL� GDWD� XQWXN� GLJHQHUDOLVDVLNDQ��� 0HWRGH�

NXDQWLWDWLI� MXJD� PHUXSDNDQ� PHWRGH� \DQJ� EHUWXMXDQ� PHQJXML� WHRUL��

PHQXQMXNDQ� KXEXQJDQ� DQWDUD� YDULDEHO�� GDQ� PHQFDUL� JHQHUDOLVDVL� \DQJ�

PHPSXQ\DL�QLODL�SURGXNWLI��� 7XMXDQ�SHQHOLWLDQ� LQL�PHQJJXQDNDQ�PHWRGH�

NXDQWLWDWLI�\DLWX�XQWXN�PHPYHULILNDVL�WHRUL�\DQJ�VXGDK�DGD�VHEHOXPQ\D�

%� 3RSXODVL�GDQ�6DPSHO�3HQHOLWLDQ

�� 3RSXODVL

3RSXODVL� PHUXSDNDQ� NXPSXODQ� �MXPODK� NHVHOXUXKDQ�� GDUL�

LQGLYLGX�DWDX�XQLW�\DQJ�PHPSXQ\DL�NDUDNWHULVWLN�XQWXN�GLWHOLWL��NXDOLWDV�

GDQ�NULWHULD�\DQJ�WHODK�GLWHWDSNDQ��WHUOHELK�GDKXOX�ROHK�SHQHOLWLDQQ\D���

3RSXODVL�GDODP�SHQHOLWLDQ�LQL�DGDODK�VHOXUXK�%DQN�8PXP�6\DULDK�\DQJ�

WHUGDIWDU�GL�2WRULWDV�-DVD�.HXDQJDQ�5HSXEOLN�,QGRQHVLD�SHULRGH� \DQJ�

EHUMXPODK� ��� %DQN�8PXP� 6\DULDK�� GDWD� ,QIODVL�� %,� 5DWH�� .XUV�� GDQ�

�� ,ELG���KOP����
�� '��6XJL\RQR��0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI��.XDOLWDWLI��'DQ�7LQGDNDQ������� KOP����
�� 5DLKDQ�HW�DO���0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI��YRO������S��� KOP����
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3URGXN�'RPHVWLN�%UXWR�GDUL�%DQN�,QGRQHVLD�GDQ�%DGDQ�3XVDW�6WDWLVWLN�

GDODP�EHQWXN�NXDUWDO�SDGD�SHULRGH�����������

�� 6DPSHO

6DPSHO� PHUXSDNDQ� EDJLDQ� GDUL� MXPODK� GDQ� NDUDNWHULVWLN� \DQJ�

GLPLOLNL ROHK� SRSXODVL� WHUVHEXW \DQJ� QDQWLQ\D� GLDPELO� GDQ� GLDQJNDW�

XQWXN� GLWHOLWL� GDQ� KDVLO� SHQHOLWLDQQ\D� GLJXQDNDQ� XQWXN� PHQMHODVNDQ�

SRSXODVL� VHFDUD� PHQ\HOXUXK�� 7HNQLN� SHQJDPELODQ� VDPSHO� SDGD�

SHQHOLWLDQ�LQL�PHQJJXQDNDQ�SXUSRVLYH�VDPSOLQJ \DLWX�7HNQLN�SHQHQWXDQ�

VDPSHO�GHQJDQ�SHUWLPEDQJDQ� WHUWHQWX� 3HQJJXQDDQ� VDPSHO� LQL�NDUHQD�

VHVXDL�XQWXN�SHQHOLWLDQ�NXDQWLWDWLI��DWDX�SHQHOLWLDQ�\DQJ�WLGDN PHODNXNDQ�

JHQHUDOLVDVL���

6DPSHO� GDODP� SHQHOLWLDQ� LQL� DGDODK� GDWD� VWDWLVWLN SHUEDQNDQ�

V\DULDK�� ,QIODVL�� .XUV�� GDQ� 3URGXN�'RPHVWLN� %UXWR� GL� ,QGRQHVLD� GDUL�

WDKXQ�����������GDODP�EHQWXN�GDWD�NXDUWDO�\DQJ�NHVHOXUXKDQ�GDWDQ\D�

EHUMXPODK� ��� GDWD� 3HQJDPELODQ� GDWD� GDODP� EHQWXN� NXDUWDO� GDODP�

SHQHOLWLDQ� LQL� EHUWXMXDQ� DJDU� ELVD� PHQJHWDKXL� SHUXEDKDQ� VHFDUD�

VLJQLILNDQ�GLEDQGLQJNDQ�GHQJDQ�SHQJDPELODQ�GDWD�SHUEXODQ�GDUL�VHWLDS�

GDWD�\DQJ�GLDPELO�

&� 6XPEHU�'DWD�3HQHOLWLDQ

6XPEHU� GDWD� \DQJ� GLJXQDNDQ� EHUDVDO� GDUL GDWD� VHNXQGHU�� 'DWD�

VHNXQGHU�PHUXSDNDQ GDWD�GRNXPHQWDVL��GDWD�\DQJ�GLWHUELWNDQ�DWDX�GDWD�\DQJ�

GLJXQDNDQ�ROHK�RUJDQLVDVL��DUWLQ\D�VXPEHU�GDWD�\DQJ�EHUDVDO�GDUL�SHQHOLWLDQ�

DWDX� WXOLVDQ�\DQJ�GLSXEOLNDVLNDQ�ROHK�SHQXOLV� \DQJ� WLGDN�VHFDUD� ODQJVXQJ�

�� 6XJL\RQR��0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI�.XDOLWDWLI�'DQ�5	'��HG��6XWRSR���QG�HG���%DQGXQJ��
$OIDEHWD�������� KOP����
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PHODNXNDQ�SHQHOLWLDQ�DWDX�ELVD�GLNDWDNDQ�EXNDQ�SHQHPX�WHRUL��GHQJDQ�NDWD�

ODLQ�VXPEHU�GDWD�\DQJ�GLSHUROHK�GDUL�KDVLO�SHQJRODKDQ�SLKDN�ODLQ���

6XPEHU� GDWD� VHNXQGHU� SDGD� SHQHOLWLDQ� LQL� EHUXSD� GDWD� \DQJ�

GLSXEOLNDVLNDQ� ROHK� %DGDQ� 3XVDW� 6WDWLVWLND� \DLWX� GDWD� 3URGXN� 'RPHVWLN�

%UXWR DWDV�KDUJD�GDVDU�EHUODNX����2WRULWDV�-DVD�.HXDQJDQ GDWD�13) GDUL�MHQLV�

DNDG�SDGD�SURGXN�%DQN�8PXP�6\DULDK����GDQ�%DQN�,QGRQHVLD GDWD�,QIODVL����

.XUV�\DQJ�GLGDSDWNDQ�GDUL GDWD�NXUV�MXDO��� GDQ�%,�UDWH���

'� 7HNQLN�3HQJXPSXODQ�'DWD�

7HNQLN�SHQJXPSXODQ�GDWD�\DQJ�GLODNXNDQ�GDODP�SHQHOLWLDQ�LQL��\DLWX�

VWXGL� GRNXPHQ�� 7HNQLN� SHQJXPSXODQ� GDWD� GLODNXNDQ� GHQJDQ� FDUD�

PHQJDPELO�ODSRUDQ�ODSRUDQ�\DQJ�GLSXEOLNDVLNDQ�ROHK�OHPEDJD�DWDX�LQVWDQVL�

\DQJ� EHUNDLWDQ� GHQJDQ� SHQHOLWLDQ� LQL� DQWDUD� ODLQ� %DGDQ� 3XVDW� 6WDWLVWLN��

2WRULWDV�-DVD�.HXDQJDQ��GDQ�%DQN�,QGRQHVLD� 'DODP�SHQHOLWLDQ�LQL�GDWD�\DQJ�

GLSHUROHK�GDODP�UXQWXQ�ZDNWX�\DQJ�VDPD�\DLWX�GDODP�EHQWXN�GDWD�TXDUWDO�

GDUL�VHWLDS�OHPEDJDQ\D�

(� 9DULDEHO�3HQHOLWLDQ�GDQ�'HILQLVL�2SHUDVLRQDO

�� 9DULDEHO�'HSHQGHQ��WHULNDW�

9DULDEHO� GHSHQGHQ� PHUXSDNDQ� YDULDEHO� \DQJ� GLSHQJDUXKL� DWDX�

\DQJ�PHQMDGL�DNLEDW�NDUHQD�DGDQ\D�YDULDEHO�EHEDV��� 9DULDEHO�GHSHQGHQ�

�� .XUQLDZDQ�:LGKL�DQG�3XVSLWDQLQJW\DV��0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI� KOP����
�� %DGDQ� 3XVDW� 6WDWLVWLND� KWWSV���ZZZ�ESV�JR�LG�LQGLFDWRU�������������VHUL��������SGE�

WULZXODQDQ�DWDV�GDVDU�KDUJD�EHUODNX�PHQXUXW�SHQJHOXDUDQ�KWPO�
�� 2WRULWDV� -DVD� .HXDQJDQ� �2-.��� KWWSV���RMN�JR�LG�LG�NDQDO�V\DULDK�GDWD�GDQ�VWDWLVWLN�VWDWLVWLN�

SHUEDQNDQ�V\DULDK�GHIDXOW�DVS[�
�� %DQN�,QGRQHVLD��KWWSV���ZZZ�EL�JR�LG�LG�VWDWLVWLN�LQGLNDWRU�GDWD�LQIODVL�DVS[�
�� %DQN�,QGRQHVLD��KWWSV���ZZZ�EL�JR�LG�LG�VWDWLVWLN�LQIRUPDVL�NXUV�WUDQVDNVL�EL�'HIDXOW�DVS[�
�� %DQN�,QGRQHVLD��KWWSV���ZZZ�EL�JR�LG�LG�VWDWLVWLN�LQGLNDWRU�EL��GD\�UU�DVS[�
�� 6XJL\RQR��0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI�.XDOLWDWLI�'DQ�5	'� KOP����
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\DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� DQJND� 1RQ� 3HUIRUPLQJ�

)LQDQFLQJ GDODP�EHQWXN�SHUVHQWDVH�

�� 9DULDEHO�,QGHSHQGHQ��EHEDV�

9DULDEHO� LQGHSHQGHQ PHUXSDNDQ� YDULDEHO� \DQJ� PHPSHQJDUXKL�

DWDX� \DQJ� PHQMDGL� VHEDE� SHUXEDKDQQ\D� DWDX� WLPEXOQ\D� YDULDEHO�

GHSHQGHQ� �WHULNDW���� 9DULDEHO� LQGHSHQGHQ XPXPQ\D� GLODPEDQJNDQ�

GHQJDQ�KXUXI�;��9DULDEHO�LQGHSHQGHQ GDODP�SHQHOLWLDQ�LQL�DGDODK�,QIODVL

\DQJ� GLSHUROHK� GDUL� ODPDQ� UHVPL� %DQN� ,QGRQHVLD� GDODP� EHQWXN�

SHUHVHQWDVH VHWLDS� WULZXODQ SDGD� WDKXQ� ����������� .XUV \DQJ� \DQJ�

GLSHUROHK�GDUL�ODPDQ�UHVPL�%DQN�,QGRQHVLD�GDODP�EHQWXN�UXSLDK VHWLDS�

WULZXODQ�SDGD�WDKXQ������������%,�UDWH \DQJ�\DQJ�GLSHUROHK�GDUL�ODPDQ�

UHVPL�%DQN� ,QGRQHVLD� GDODP�EHQWXN� SHUHVHQWDVH VHWLDS� WULZXODQ� SDGD�

WDKXQ� ���������� GDQ 3URGXN� 'RPHVWLN� %UXWR EHUGDVDUNDQ� GDWD�

SHUWULZXODQ�GDODP�EHQWXN�UXSLDK PHQXUXW�KDVLO�VXUYHL�\DQJ�GLODNXNDQ�

%DGDQ�3XVDW�6WDWLVWLN SDGD�WDKXQ�����������

7DEHO����� 9DULDEHO�GDQ�'HILQLVL�2SHUDVLRQDO

9DULDEHO 'HILQLVL�
2SHUDVLRQDO

3HQJXNXUDQ

1RQ�
3HUIRUPLQJ

)LQDQFLQJ
�<�

5DVLR� \DQJ�
GLJXQDNDQ�XQWXN�
PHQJXNXU�
SHUEDQGLQJDQ�
DQWDUD� WRWDO
SHPELD\DDQ�
EHUPDVDODK�
GHQJDQ� WRWDO�
SHPELD\DDQ�
\DQJ� GLEHULNDQ�
NHSDGD�QDVDEDK�

13)� �
௉௘௠௕௜௔௬௔௔௡ ஻௘௥௠௔௦௔௟௔௛

்௢௧௔௟ ௉௘௠௕௜௔௬௔௔௡
;�����

�� ,ELG���KOP����
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,QIODVL
�;��

,QIODVL�DGDODK�
WLQJNDW�NHQDLNDQ�
KDUJD�EDUDQJ�
VHFDUD�XPXP�
GDQ�WHUMDGL�
VHFDUD�WHUXV�
PHQHUXV�

5DWH�RI�,QIODWLRQ� 
்௜௡௚௞௔௧ ு௔௥௚௔ ௧ି்௜௡௚௞௔௧ ு௔௥௚௔ ௧ିଵ

்௜௡௚௞௔௧ ு௔௥௚௔ ௧ିଵ

;�����

.XUV�
�;��

.XUV� DGDODK�
SHUEDQGLQJDQ�
KDUJD� DWDX� QLODL�
GDUL� PDWD� XDQJ�
VXDWX� QHJDUD�
\DQJ� GLXNXU�
GDODP�PDWD�XDQJ�
QHJDUD�ODLQ�

.XUV� 
ு௔௥௚௔ ௃௨௔௟ାு௔௥௚௔ ஻௘௟௜

ଶ

%,�5DWH
�;��

%,� UDWH� DGDODK�
VXNX�EXQJD�\DQJ�
GLWHWDSNDQ� ROHK�
%DQN� ,QGRQHVLD�
VHEDJDL� DFXDQ�
EDJL� OHPEDJD�
NHXDQJDQ�
ODLQQ\D� GL�
,QGRQHVLD�

3UHVHQWDVH�\DQJ�GLWHWDSNDQ�%DQN�
,QGRQHVLD

3URGXN�
'RPHVWLN�
%UXWR��;��

3URGXN�
'RPHVWLN� %UXWR�
DGDODK� MXPODK�
QLODL�WDPEDK�DWDV�
EDUDQJ� GDQ� MDVD
\DQJ GLKDVLONDQ�
ROHK� EHUEDJDL�
XQLW� SURGXNVL� GL�
ZLOD\DK� VXDWX�
QHJDUD� GDODP�
MDQJND� ZDNWX�
WHUWHQWX�

3'% �&���*��� ,����;�0�

)� 7HNQLN�$QDOLVLV�'DWD

7HNQLN� DQDOLVLV� GDWD� GDODP� SHQHOLWLDQ� LQL PHQJJXQDNDQ� WHNQLN�

DQDOLVLV�(UURU�&RUUHFWLRQ�0RGHO� �(&0� \DLWX WHNQLN� XQWXN�PHQJNRUHNVL�



��

NHWLGDNVHLPEDQJDQ�MDQJND�SHQGHN�PHQXMX�NHVHLPEDQJDQ�MDQJND�SDQMDQJ���

6HEHOXP�PHODNXNDQ�DQDOLVLV�GDWD��SHQHOLWL�PHQJXML GDWD�SHQHOLWLDQ�PHODOXL�

XML�VWDVLRQHU�GDQ�XML NODVLN� 7HNQLN�DQDOLVLV�(&0�GLJXQDNDQ�NDUHQD�GDSDW�

PHOLKDW� SHQJDUXK� KXEXQJDQ� DQWDUD� YDULDEHO�YDULDEHO� HNRQRPL� MDQJND�

SHQGHN� GDQ� MDQJND� SDQMDQJ�� 7HNQLN� LQL� MXJD� GDSDW�PHQHQWXNDQ� VHEHUDSD�

NRQVLVWHQ�PRGHO�HPSLULN�GHQJDQ�WHRUL�HNRQRPL��VHUWD�PHPHFDKNDQ�PDVDODK�

UHJUHVL�ODQFXQJ�GDQ�YDULDEHO�UXQWXW�ZDNWX�\DQJ�WLGDN�VWDVLRQHU�

�� 8ML�6WDVLRQHU

'DODP�SHQJXMLDQ�SHQHOLWLDQ� LQL� � WHUOHELK�GDKXOX�PHODNXNDQ�XML�

VWDVLRQHU�� 'DWD� \DQJ� VWDVLRQHU� PHQXQMXNDQ� YDULDQV� GDWD� \DQJ� WHWDS�

VHSDQMDQJ� ZDNWX� REVHUYDVL�� VHGDQJNDQ� GDWD� \DQJ� WLGDN� VWDVLRQHU�

PHQMHODVNDQ�EDKZD�SDGD�VDDW�WHUWHQWX�VLWXDVL�HNRQRPL�PHODNXNDQ�VXDWX�

WLQGDNDQ�WHUWHQWX \DQJ�NHOXDU�GDUL�ELDVDQ\D��8QWXN�PHQJHWDKXL�DSDNDK�

GDWD�UXQWXW�ZDNWX�\DQJ�GLJXQDNDQ�VWDVLRQHU�DWDX�WLGDN��VDODK�VDWX�FDUD�

\DQJ�GDSDW�GLODNXNDQ�DGDODK�PHQJJXQDNDQ�XML�DNDU�XQLW��XQLW�URRW�WHVW��

PHODOXL� PHWRGH� DXJPHQWHG� GLFNH\� IXOOHU �$')�� WHVW�� 'DWD� VWDVLRQHU�

DSDELOD� QLODL� SUREDELOLWDVQ\D �Į ������� $SDELOD� GDWD� WLGDN� VWDVLRQHU�

SDGD� GHUDMDW� OHYHO� PDND� GLODNXNDQ� XML� GHUDMDW� NRLQWHJUDVL� XQWXN�

PHQJHWDKXL�SDGD�GHUDMDW�EHUDSDNDK�GDWD�\DQJ�GLDPDWL�VWDVLRQHU���

�� .RLQWHJUDVL

5HJUHVL�\DQJ�PHQJJXQDNDQ�GDWD�WLPH�VHULHV \DQJ�WLGDN�VWDVLRQHU�

NHPXQJNLQDQ�EHVDU�DNDQ�PHQJKDVLONDQ�UHJUHVL�ODQFXQJ��5HJUHVL�ODQFXQJ�

�� 0DK\XV�(NDQDQGD��$QDOLVLV�(NRQRPHWULND�7LPH�6HULHV �-DNDUWD��0LWUD�:DFDQD�0HGLD��
������

�� ,ELG� KOP����
�� ,ELG� KOP�����
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WHUMDGL� MLND� NRHILVLHQ� GHWHUPLQDVL� FXNXS� WLQJJL� WDSL� KXEXQJDQ� DQWDUD�

YDULDEHO� LQGHSHQGHQW�GDQ�YDULDEHO�GHSHQGHQ� WLGDN�PHPSXQ\DL�PDNQD��

+DO LQL� WHUMDGL� NDUHQD� KXEXQJDQ�NHGXDQ\D� \DQJ�PHUXSDNDQ�GDWD� WLPH�

VHULHV KDQ\D� PHQXQMXNDQ� WUHQG� VDMD�� -DGL� WLQJJLQ\D� NRHILVLHQ�

GHWHUPLQDVL�NDUHQD�WUHQG�EXNDQ�NDUHQD�KXEXQJDQ�DQWDUD�NHGXDQ\D���

6HFDUD�XPXP�ELVD�GLNDWDNDQ�EDKZD�MLND�GDWD�WLPH�VHULHV <�GDQ�;�

WLGDN�VWDVLRQHU�SDGD�WLQJNDW�OHYHO�WHWDSL�PHQMDGL�VWDVLRQHU�SDGD�GLIHUHQVL�

\DQJ� VDPD� \DLWX� <� DGDODK� ,�G�� GDQ� ;� DGDODK� ,�G�� GLPDQD� G WLQJNDW�

GLIHUHQVL�\DQJ�VDPD�PDND�NHGXD�GDWD�DGDODK�WHUNRLQWHJUDVL��'HQJDQ�NDWD�

ODLQ� XML� NRLQWHJUDVL� KDQ\D� ELVD� GLODNXNDQ� NHWLND� GDWD� \DQJ� GLJXQDNDQ�

GDODP�SHQHOLWLDQ�EHULQWHJUDVL�SDGD�GHUDMDW�\DQJ�VDPD� 8QWXN�PHQJHWDKXL�

DSDNDK� UHVLGXDO�GDODP�UHJUHVL�PHUXSDND�GDWD�VWDVLRQHU�PDND�NLWD�NDQ�

UHJUHVL�SHUVDPDDQ�GDQ�NHPXGLDQ�PHQGDSDWNDQ�UHVLGXDOQ\D��6HGDQJNDQ�

XML� DNDU� XQLW� WHUKDGDS� UHVLGXDOQ\D� XQWXN� PHQJHWDKXL� VWDVLRQHULWDVQ\D�

GLODNXNDQ� PHQJJXQDNDQ� XML� NRLQWHJUDVL� $XJPHQWHG� 'LFNH\�)XOOHU�

�$')����

0HWRGH� XML� NRLQWHJUDVL� GDODP� SHQHOLWLDQ� LQL� PHQJJXQDNDQ� XML�

NRLQWHJUDVL� GDUL� (QJOH�*UDQJHU�� 8QWXN� PHODNXNDQ� XML� GDUL� (QJOH�

*UDQJHU�KDUXV�GLODNXNDQ�UHJUHVL�SHUVDPDDQ�GDQ�NHPXGLDQ�PHQGDSDWNDQ�

UHVLGXDOQ\D��GDUL�KDVLO� UHVLGXDO� LQL�NHPXGLDQ�GLXML�GHQJDQ�$')��1LODL�

VWDWLVWLND�$')�NHPXGLDQ�GLEDQGLQJNDQ�GHQJDQ�QLODL�NULWLVQ\D��-LND�QLODL�

VWDWLVWLNDQ\D�OHELK�EHVDU�GDUL�QLODL�NULWLVQ\D�PDND�YDULDEHO�YDULDEHO�\DQJ�

�� $JXV�:LGDUMRQR��(NRQRPHWULND�3HQJDQWDU�'DQ�$SOLNDVLQ\D�'LVHUWDL�3DQGXDQ�(9LHZV
�<RJ\DNDUWD��833�67,0�<.31�������� KOP�����

�� ,ELG�
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GLDPDWL� VDOLQJ� EHUNRLQWHJUDVL� DWDX� PHPSXQ\DL� KXEXQJDQ� MDQJND�

3DQMDQJ��'DWD�GLNDWDNDQ�DGD�NRLQWHJUDVL�NHWLND�QLODL� UHVLGXDOQ\D�\DQJ�

GLPLOLNL� VWDVLRQHU SDGD� WLQJNDW� OHYHO� DWDX� VLJQLILNDQVLQ\D� QLODL�

SUREDELOLWDV�QLODL�UHVLGXDO�OHELK�NHFLO�GDUL�WHVW�FRUWLFDO�YDOXH���������GDQ�

������

�� 8ML�.RUHNVL�.HVDODKDQ�(QJOH�*UDQJHU

9DULDEHO�;�GDQ�<�\DQJ�VHEHOXPQ\D�WLGDN�VWDVLRQHU�SDGD�WLQJNDW�

OHYHO�� WHWDSL� VWDVLRQHU� SDGD� WLQJNDW� GLIHUHQVL� GDQ� NHGXD� YDULDEHO�

WHUNRLQWHJUDVL��$GDQ\D�NRLQWHJUDVL�DQWDUD�YDULDEHO�;�GDQ�<��EHUDUWL�DGD�

KXEXQJDQ�DWDX�NHVHLPEDQJDQ�MDQJND�3DQMDQJ�DQWDUD�YDULDEHO�;�GDQ�<��

'DODP� MDQJND� SHQGHO� PXQJNLQ� VDMD� DGD� NHWLGDNVHLPEDQJDQ��

.HWLGDNVHLPEDQJDQ�LQLODK�\DQJ�VHULQJ�GLWHPXL�GDODP�SHODNX�HNRQRPL��

$UWLQ\D��EDKZD�DSD� \DQJ�GLLQJLQNDQ�SHODNX�HNRQRPL� �GHVLUHG��EHOXP�

WHQWX�VDPD�GHQJDQ�DSD�\DQJ�WHUMDGL�VHEHQDUQ\D��$GDQ\D�SHUEHGDDQ�DSD�

\DQJ�GLLQJLQNDQ�SHODNX�HNRQRPL�GDQ�DSD�\DQJ�WHUMDGL�PDND�GLSHUOXNDQ�

SHQ\HVXDLDQ��DGMXVWPHQW���0RGHO�\DQJ�PHPDVXNDQ�SHQ\HVXDLDQ�XQWXN�

PHODNXNDQ� NRUHNVL� EDJL� NHVHLPEDQJDQ� GLVHEXW� SHQGHNDWDQ� PRGHO�

NRUHNVL� NHVDODK� (UURU� &RUUHFWLRQ� 0RGHO �(&0��� 0RGHO� (&0�

PHPSXQ\DL�EHEHUDSD�NHJXQDDQ��QDPXQ�SHQJJXQDDQ�\DQJ�SDOLQJ�XWDPD�

EDJL�SHNHUMDDQ�HNRQRPHWULND�DGDODK�GL�GDODP�PHQJDWDVL�PDVDODK�GDWD�

WLPH�VHULHV \DQJ�WLGDN�VWDVLRQHU�GDQ�PDVDODK�UHJUHVL�ODQFXQJ���

�� (NDQDQGD��$QDOLVLV�(NRQRPHWULND�7LPH�6HULHV� KOP����
�� :LGDUMRQR��(NRQRPHWULND�3HQJDQWDU�'DQ�$SOLNDVLQ\D�'LVHUWDL�3DQGXDQ�(9LHZV� KOP�����



��

D� 0RGHO�+XEXQJDQ�-DQJND�3HQGHN

0RGHO�KXEXQJDQ�MDQJND�SHQGHN�XML�(UURU�&RUUHFWLRQ�0RGHO

MDQJND� SHQGHN� GLJXQDNDQ� XQWXN� PHOLKDW� DSDNDK� VHOXUXK� YDULDEHO�

LQGHSHQGHQW� VHFDUD� LQGLYLGX� EHUSHQJDUXK� MDQJND� SHQGHN� WHUKDGDS�

YDULDEHO� GHSHQGHQ��� 0RGHO� KXEXQJDQ� MDQJND� SHQGHN� (UURU�

&RUUHFWLRQ�0RGHO DGDODK�VHEDJDL�EHULNXW��

ǻ<� �ȕ� ��ȕ�ǻ;�W���ȕ�ǻ;�W���ȕ�ǻ;�W���ȕ�ǻ;�W���5HVLGW

.HWHUDQJDQ�

<� �13)

;�� �,QIODVL

;�� �.XUV

;�� �%,�UDWH

;�� �3'%

5HVLGW  �QLODL�UHVLGXDO��SHULRGH�VHEHOXPQ\D�

0RGHO�UHJUHVL�WHUVHEXW�PHQXQMXNNDQ�EDKZD��

x ȕ�  �PHQXQMXNNDQ�DSDELOD�,QIODVL��.XUV��%,�5DWH��GDQ�3'% EHUQLODL����

PDND� DNDQ� PHPEHULNDQ� SHUXEDKDQ� WHUKDGDS� 1RQ� 3HUIRUPLQJ�

)LQDQFLQJ GDODP�MDQJND�SHQGHN�

x ȕ�ǻ;�W  � PHQXQMXNDQ VHWLDS� NHQDLNDQ� �� SHUVHQ� ,QIODVL� PDND� DNDQ�

PHPEHULNDQ� SHUXEDKDQ� WHUKDGDS�1RQ�3HUIRUPLQJ�)LQDQFLQJ GDODP�

MDQJND�SHQGHN�

�� ,ELG�



��

x ȕ�ǻ;�W  � PHQXQMXNDQ� VHWLDS� NHQDLNDQ� �� UXSLDK� .XUV� PDND� DNDQ�

PHPEHULNDQ� SHUXEDKDQ� WHUKDGDS�1RQ�3HUIRUPLQJ�)LQDQFLQJ GDODP�

MDQJND�SHQGHN�

x ȕ�ǻ;�W  �PHQXQMXNDQ�VHWLDS�NHQDLNDQ���SHUVHQ�%L�5DWH�PDND�DNDQ�

PHPEHULNDQ� SHUXEDKDQ� WHUKDGDS�1RQ�3HUIRUPLQJ�)LQDQFLQJ GDODP�

MDQJND�SHQGHN�

x ȕ�ǻ;�W  � PHQXQMXNDQ� VHWLDS� NHQDLNDQ� �� UXSLDK� .XUV� PDND� DNDQ�

PHPEHULNDQ� SHUXEDKDQ� WHUKDGDS�1RQ�3HUIRUPLQJ�)LQDQFLQJ GDODP�

MDQJND�SHQGHN�

E� 8ML�$VXPVL�.ODVLN

8ML� DVXPVL� NODVLN� \DQJ� GLODNXNDQ� XQWXN� PHQJHWDKXL� DSDNDK�

PRGHO� UHJUHVL� \DQJ� GLODNXNDQ� WHUVHEXW� EHQDU�EHQDU� OXOXV� XML� GDUL� XML�

QRUPDOLWDV��PXOWLNROLQHDULWDV��KHWHURVNHGDVWLWDV��GDQ�DXWRNRUHODVL��$JDU�

GLKDVLONDQ� SDUDPHWHU� SUDGXJD� \DQJ� OHELK�PHQGHNDWL� VHPSXUQD��PDND�

SHUOX� GLODNXNDQ� SHQGHWHNVLDQ� XQWXN� PHQJHWDKXL� DSDNDK� PRGHO� \DQJ�

GLWHOLWL�PHQ\LPSDQJ�GDUL�DVXPVL�NODVLN���

�� 8ML�1RUPDOLWDV

8ML� QRUPDOLWDV� PHUXSDNDQ� XML� VWDWLVWLF� \DQJ� PHQJXNXU�

DSDNDK� GDWD� \DQJ� GLPLOLNL� EHUGLVWULEXVL� QRUPDO� DWDX� WLGDN���� 8ML�

-DUTXH�%HUD� DNDQ� GLODNXNDQ� SDGD� SHQHOLWLDQ� LQL GLJXQDNDQ� XQWXN�

PHOLKDW�UHVLGXOQ\D�WHUGLVWULEXVL�QRUPDO�DWDX�WLGDN�WLGDN��3HQJXMLDQ�

�� 'HGL�5RVDGL��(NRQRPHWULND�	�$QDOLVLV�5XQWXQ�:DNWX�7HUDSDQ�'HQJDQ�(YLHZV �<RJ\DNDUWD��
$1',��������

��� (VWL�<XQDQGUL��0HWRGRORJL�3HQHOLWLDQ�'DQ�6WDWLVWLND �%RJRU��,Q�0HGLD��������



��

-DUTXH�%HUD�DNDQ�GLDPELO�MLND�QLODLQ\D�OHELK�EHVDU�GDUL�!�Į������DNDQ�

GLNHWDKXL�GDWD�EHUGLVWULEXVL�QRUPDO�DWDX�WLGDN����

�� 8ML�+HWHURVNHGDVWLVLWDV

8ML� LQL� GLODNXNDQ� XQWXN� PHQJHWDKXL� EDKZD� PRGHO� GDWD�

WHUGDSDW� DGD� DWDX� WLGDNQ\D� NHVDPDDQ� PRGHO� YDULDQVL� UHVLGXDO����

'DODP� XML� UHJUHVL� PHQV\DUDWNDQ� DGDQ\D� SHPHQXKDQ� DVXPVL�

KRPRVNHGDVWLVLWDV�\DLWX�YDULDQVL�UHVLGXDO�EHUVLIDW�NRQVWDQ��.ULWHULD�

SHQJXMLDQ� DSDELOD� NRHILVLHQ� VLJQLILNDQ� OHELK� EHVDU� GDUL� !� Į �����

PDND�GLQ\DWDNDQ�WLGDN�WHUMDGL�JHMDOD�KHWHURVNHGDVWLVLWDV����

�� 0XOWLNROLQHDULWDV

8ML� PXOWLNROLQHDULWDV� LQL� GLODNXNDQ� XQWXN� PHOLKDW� DGD�

WLGDNQ\D�NRUHODVL�\DQJ�EDLN�DQWDUD�YDULDEHO�EHEDV��$SDELOD�KXEXQJDQ�

DQWDU�YDULDEHO�EHEDV�FXNXS�WLQJJL�PDND YDULDEHO�EHEDV�WLGDN�OD\DN�

GLJXQDNDQ� PHQMDGL� SDWRNDQ� NRQWULEXVL� DQWDUD� YDULDEHO� EHEDV�

WHUKDGDS� YDULDEHO� WHULNDW�� 8ML� PXOWLNROLQHDULWDV� GDSDW� GLXML�

PHQJJXQDNDQ� SDWRNDQ� QLODL� 9,)� �YDULDQFH� LQIODWLRQ� IDFWRU�� GDQ�

NRHILVLHQ�NRUHODVL� DQWDUD�YDULDEHO� EHEDV��.ULWHULD�XQWXN�PHQJXNXU�

PXOWLNROLQHDULWDV� LDODK� GHQJDQ�PHOLKDW� QLODL� 9,)��PDND� QLODL� 9,)�

KDUXV�NXUDQJ�GDUL������������

��� 5LFN\� <XOLDUGL� DQG� 1XUDHQL� =XOL�� 6WDWLVWLND� 3HQHOLWLDQ� 3OXV� 7XWRULDO� 6366 �<RJ\DNDUWD��
,QQRVDLQ��������

��� ,PDP� 0DFKDOL�� 0HWRGH� 3HQHOLWLDQ� .XDQWLWDWLI� 3DQGXDQ� 3UDNWLV� 0HUHQFDQDNDQ��
0HODNVDQDNDQ�'DQ�$QDOLVLV�'DODP�3HQHOLWLDQ�.XDQWLWDWLI �<RJ\DNDUWD��)DNXOWDV�,OPX�7DUEL\DK�GDQ�
.HJXUXDQ�8,1�6XQDQ�.DOLMDJD��������

��� :LQJ�:LQDUQR�:DK\X��$QDOLVLV�(NRQRPHWULND�'DQ�6WDWLVWLND�'HQJDQ�(YLHZV��(GLVL�.HOL��
�<RJ\DNDUWD��833�67,0�<.31�������� KOP�����

��� ,ELG� KOP�����



��

�� 8ML�$XWRNRUHODVL

8ML�LQL�GLODNXNDQ�EHUWXMXDQ�XQWXN�PHQJHWDKXL�WLGDN�DGDQ\D�

DXWRNRUHODVL�� 8QWXN� PHQJHWDKX� DGDQ\D� NRUHODVL� DWDX� WLGDN�

GLJXQDNDQ XML�%UHXVK*RGIUH\ 6HULDO�&RUUHODWLRQ /0�7HVW��-LND�QLODL�

SUREDELOLWDV�2EV
5�6ZXDUHG� OHELK�EHVDU�GDUL� WLQJNDW� VLJQLILNDVL� Į�

 ���PDND�GDSDW�GLNDWDNDQ�EDKZD�GDWD�SDGD�PRGHO� WHUVHEXW� WLGDN�

PHPLOLNL�PDVDODK�DXWRNRUHODVL����

�� 0RGHO�+XEXQJDQ�-DQJND�3DQMDQJ

8ML� (UURU� &RUUHFWLRQ� 0RGHO MDQJND� 3DQMDQJ� GLJXQDNDQ� XQWXN�

PHOLKDW� DSDNDK� VHOXUXK� YDULDEHO� LQGHSHQGHQW� VHFDUD� LQGLYLGX�

EHUSHQJDUXK� MDQJND� 3DQMDQJ� WHUKDGDS� YDULDEHO� GHSHQGHQ�� 0RGHO�

KXEXQJDQ� MDQJND� 3DQMDQJ� (UURU� &RUUHFWLRQ� 0RGHO DGDODK� VHEDJDL�

EHULNXW����

<W� �ȕ� ��ȕ�;����ȕ�;� ��ȕ�;� ��ȕ�;� ��5(6,'

.HWHUDQJDQ�

<� �13)

;�� �,QIODVL

;�� �.XUV

;�� �%,�UDWH

;�� �3'%

5(6,'� �6LVD�+DVLO�3HQJXMLDQ�-DQJND�3DQMDQJ

��� $QWRQ�%DZRQR� DQG�$U\DIHQGKD� ,EQX�6KLQD��(NRQRPHWULND�7HUDSDQ�8QWXN�(NRQRPL�'DQ�
%LVQLV�,VODP�$SOLNDVL�'HQJDQ�(YLHZV �6DODWLJD��/3�0�,$,1�6DODWLJD��������

��� $QVRILQR��%XNX�$MDU�(NRQRPHWULND �<RJ\DNDUWD��&9��%XGL�8WDPD��������



��

x ȕ�  �PHQXQMXNNDQ�DSDELOD�,QIODVL��.XUV��%,�5DWH��GDQ�3'%�EHUQLODL����

PDND� DNDQ� PHPEHULNDQ� SHUXEDKDQ� WHUKDGDS� 1RQ� 3HUIRUPLQJ�

)LQDQFLQJ GDODP�MDQJND�SDQMDQJ�

x ȕ�;�  � PHQXQMXNDQ� VHWLDS� NHQDLNDQ� �� SHUVHQ� ,QIODVL� PDND� DNDQ�

PHPEHULNDQ� SHUXEDKDQ� WHUKDGDS�1RQ�3HUIRUPLQJ�)LQDQFLQJ GDODP�

MDQJND�SHQGHN�

x ȕ�;�  � PHQXQMXNDQ� VHWLDS� NHQDLNDQ� �� UXSLDK� .XUV� PDND� DNDQ�

PHPEHULNDQ� SHUXEDKDQ� WHUKDGDS�1RQ�3HUIRUPLQJ�)LQDQFLQJ GDODP�

MDQJND�SDQMDQJ�

x ȕ�;�  � PHQXQMXNDQ� VHWLDS� NHQDLNDQ� �� SHUVHQ� %L� 5DWH� PDND� DNDQ�

PHPEHULNDQ� SHUXEDKDQ� WHUKDGDS�1RQ�3HUIRUPLQJ�)LQDQFLQJ GDODP�

MDQJND�SDQMDQJ�

x ȕ�;�  � PHQXQMXNDQ� VHWLDS� NHQDLNDQ� �� UXSLDK� .XUV� PDND� DNDQ�

PHPEHULNDQ� SHUXEDKDQ� WHUKDGDS� 1RQ� 3HUIRUPLQJ� )LQDQFLQJ GDODP�

MDQJND�SDQMDQJ�

�� 8ML�+LSRWHVLV

D� 8ML��3DUVLDO��8ML�W�

8ML� W�PHUXSDNDQ�SHQJXMLDQ� \DQJ�GLODNXNDQ�XQWXN�PHQJXML�

SHQJDUXK� YDULDEHO� EHEDV� WHUKDGDS� YDULDEHO� WHULNDW� \DQJ� KDVLOQ\D�

VLJQLILNDQ� DWDX� WLGDN�� 'HQJDQ %DWDVDQ� QLODL� SUREDELOLWDV� KDUXV�

NXUDQJ�GDUL���������PDND�GLDPELO�NHSXWXVDQ�YDULDEHO�EHUSHQJDUXK�

VHFDUD�VLJQLILNDQ��1DPXQ�MLND�WDUDI�QLODL�SUREDELOLWDV�OHELK�!�������

PDND�DGD�SHQJDUXK�WHWDSL�WLGDN�VLJQLILNDQ����

��� %DZRQR� DQG� 6KLQD�� (NRQRPHWULND� 7HUDSDQ� 8QWXN� (NRQRPL� 'DQ� %LVQLV� ,VODP� $SOLNDVL�
'HQJDQ�(YLHZV�



��

E� 8ML�6LPXOWDQ��8ML�I�

8ML� I� GDSDW�PHQJHWDKXL� VHEHUDSD� EHVDU� VHFDUD� NHVHOXUXKDQ�

SHQJDUXK�YDULDEHO�LQGHSHQGHQ WHUKDGDS�YDULDEHO�GHSHQGHQ��+DO�LQL�

GDSDW�GLOLKDW�PHODOXL�QLODL�VLJQLILNDQ�DSDELOD�NXUDQJ�GDUL��������PDND�

WHUGDSDW�SHQJDUXK�\DQJ�EHVDU�DQWDUD�YDULDEHO� LQGHSHQGHQ�WHUKDGDS�

YDULDEHO�GHSHQGHQ�GDQ�VHEDOLNQ\D����

F� $QDOLVLV�.RHILVLDQ�'HWHUPLQDQ��5��

8ML�5��GDSDW�PHQHUDQJNDQ�VHEHUDSD�GDODP�PRGHO�YDULDEHO�

EHEDV� PHPSHQJDUXKL� YDULDEHO� WHULNDW�� 1LODL� GHWHUPLQDVL� 5�� DNDQ�

EHUDGD� SDGD� UHQWDQJ� �� VDPSDL� ��� $SDELOD� QLODL� GHWHUPLQDVL� 5��

EHUEHGD� PHQGHNDWL� DQJND� �� PDND� PRGHO� YDULDEHO� EHEDV� GDSDW�

PHQMHODVNDQ�VHPXD�LQIRUPDVL�XQWXN�PHPSUHGLNVL�YDULDEHO�WHULNDW����

�� $ODW�$QDOLVLV

'DODP�PHODNXNDQ�SHQHOLWLDQ�LQL��SHQHOLWL�PHQJJXQDNDQ�DSOLNDVL�

SODK� GDWD� HYLHZV� ���� 'DWD� \DQJ� GLSDNDL� EHUXSD� GDWD� NXDQWLWDWLI� GDQ�

EHUMHQLV� GDWD� VHNXQGHU�� (YLHZV� ��� DGDODK� VRIWZDUH� SHQJRODKDQ� GDWD�

SURJUDP�VWDWLVWLN�\DQJ�IXQJVLQ\D�PHPEDQWX�SURJUDP�SHQJRODKDQ�GDWD�

VWDWLVWLF� \DQJ� KDVLO� XMLQ\D� QDQWL� GDSDW� GLLQWHUSUHWDVLNDQ� EHUXSD�

SHPEDKDVDQ� 7XMXDQ�SHQJJXQDDQ�VRIWZDUH�(YLHZV�GDODP�SHQHOLWLDQ�LQL�

LDODK� NHPDPSXDQ� GDODP�PHQJHOROD� GDWD� WLGDN� PHPHUOXNDQ� /DQJNDK�

3DQMDQJ�GDQ�PXGDK�GLJXQDNDQ�

��� ,ELG�
��� ,PDP� *KR]DOL�� $SOLNDVL� $QDOLVLV� 0XOWLYDULDWH� 'HQJDQ� 3URJUDP� ,%0� 6366� ���� �WK� HG��

�6HPDUDQJ��%DGDQ�3HQHUELW�8QLYHUVLWDV�'LSRQHJRUR��������



��

*� :DNWX�GDQ�7HPSDW�3HQHOLWLDQ

�� :DNWX�3HQHOLWLDQ

7DEHO����� :DNWX�3HQHOLWLDQ

�� 7HPSDW�3HQHOLWLDQ

3HQHOLWLDQ�LQL�WLGDN�PHQJJXQDNDQ�ORNDVL�SHQHOLWLDQ��NDUHQD�GDWD�\DQJ�

GLJXQDNDQ� SDGD� SHQHOLWLDQ� LQL� LDODK� GDWD� VHNXQGHU� 3HQHOLWL� KDQ\D�

PHQJJXQDNDQ ODSRUDQ� \DQJ� WHUVHGLD� GL� KDODPDQ� ZHEVLWH� UHVPL VHSHUWL��

1R .HJLDWDQ� 7DKXQ����������

6HSW 2NW 1RY 'HV -DQ

�� 6.�-XGXO

�� 3HQ\XVXQDQ�

8VXODQ�3HQHOLWLDQ

�� 6HPLQDU� 3URSRVDO�

3HQHOLWLDQ�

�� 3HODNVDQDDQ�

SHQHOLWLDQ�

D� 3HQJXPSXODQ�

'DWD

E� 3HQJRODKDQ�

'DWD

F� $QDOLVLV�'DWD

�� 3HODSRUDQ��

D� 3HQ\XVXQDQ�

/DSRUDQ

E� /DSRUDQ�+DVLO�

6NULSVL

�� 6HPLQDU�+DVLO

�� 6LGDQJ�6NULSVL



��

%DGDQ� 3XVDW� 6WDWLVWLN� �%36��� %DQN� ,QGRQHVLD� �%,��� GDQ� 2WRULWDV� -DVD�

.HXDQJDQ��2-.� \DQJ�GLJXQDNDQ���VHEDJDL�VDPSHO�SHQHOLWLDQ�


