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$EVWUDN 

6DODK� VDWX� YDULDEHO� EHUXEDK� \DQJ� GDSDW� PHPHQJDUXKL� NDUDNWHULVWLN� '$6� GDQ� KLGURORJL� '$6� WHUVHEXW� DGDODK�
SHUXEDKDQ� WDWD�JXQD� ODKDQ��3HUWXPEXKDQ�ZLOD\DK�KXOX�� WHQJDK��GDQ�KLOLU�'$6�&LOLZXQJ�GL�EHUEDJDL� VHNWRU�EDLN�
GDUL�%RJRU��'HSRN��KLQJJD�-DNDUWD�VDQJDW�PHPHQJDUXKL�NRQGLVL� WDWD�JXQD�ODKDQ�'$6�&LOLZXQJ��-DNDUWD�VHEDJDL�
LEXNRWD�1HJDUD�,QGRQHVLD�VHNDOLJXV�ZLOD\DK�KLOLU�'$6�&LOLZXQJ�WHUSDSDU�SHUWXPEXKDQ�SHUHNRQRPLDQ�\DQJ�SDOLQJ�
VLJLQLILNDQ�� 3HUWXPEXKDQ� HNRQRPL� WHUVHEXW�PHQMDGL� GD\D� WDULN� XUEDQ� GDQ� LQYHVWRU� VHKLQJJD� WHUMDGL� SHQLQJNDWDQ�
NHEXWXKDQ� LQIUDVWUXNWXU� VHSHUWL� SHUPXNLPDQ�GDQ�SHUNDQWRUDQ��3HQLQJNDWDQ� NHEXWXKDQ� LQL� \DQJ�PHODWDUEHODNDQJL�
SHUXEDKDQ�IXQJVL�ODKDQ�GDUL�ODKDQ�NRVRQJ�PHQMDGL�SHUPXNLPDQ��DWDX�FRQWRK�ODLQQ\D�KXWDQ�PHQMDGL�SHUNDQWRUDQ��
3HUXEDKDQ� WDWD�JXQD� ODKDQ� WHUVHEXW�PHPEXDW� NHPDPSXDQ� GD\D� UHVDS�DLU� OLPSDVDQ�PHQXUXQ� GDQ�PHQLQJNDWNDQ�
NHPXQJNLQDQ�WHUMDGLQ\D�EDQMLU�DWDX�NHQDLNDQ�GHELW�OLPSDVDQ��3HPRGHODQ�UDLQIDOO�UXQ�RII�PHQJJXQDNDQ�0,.(�6+(�
DNDQ�PHUHSUHVHQWDVLNDQ� SHQJDUXK� WXWXSDQ� ODKDQ� WHUKDGDS� OLPSDVDQ� GL� '$6� &LOLZXQJ�ZLOD\DK� KLOLU� SDGD� WDKXQ�
����� \DQJ� KDVLOQ\D� GLNDOLEUDVL� GDQ� GLYDOLGDVL� GHQJDQ� GHELW� GL� 6WDVLXQ� 3HQJDPDWDQ� 3LQWX� $LU�0DQJJDUDL�� /XDV�
WXWXSDQ� ODKDQ�� NRHILVLHQ� DOLUDQ�� NRHILVLHQ� 0DQQLQJ�� GDQ� LQGHNV� LQILOWUDVL� PHQMDGL� WLJD� SDUDPHWHU� XWDPD� GDODP�
SHPRGHODQ�UDLQIDOO�UXQ�RII��6HWHODK�GLPRGHONDQ��NHWLJD�SDUDPHWHU�PHQXQMXNNDQ�VLIDW�GHSHQGHQW�WHUKDGDS�YDULDEHO�
ODLQ�� 3HUXEDKDQ� SHUVHQWDVH� QRPHQNODWXU� WDWD� JXQD� ODKDQ� PHQMDGL� SHQ\HEDE� XWDPD� SHUXEDKDQ� GHELW� OLPSDVDQ�
WHUKDGDS�ZDNWX� 

.DWD-NDWD�.XQFL��'HELW��LQILOWUDVL��NRHILVLHQ��OLPSDVDQ��PRGHO��WXWXSDQ� 

$EVWUDFW 

2QH� RI� WKH� FKDQJLQJ� YDULDEOHV� WKDW� FDQ� DIIHFW� WKH� FKDUDFWHULVWLFV� RI� WKH� ZDWHUVKHG� DQG� WKH� K\GURORJ\� RI� WKH�
ZDWHUVKHG� LV� ODQG� XVH� FKDQJH�� 7KH� JURZWK� RI� WKH� XSVWUHDP�� PLGGOH� DQG� GRZQVWUHDP� DUHDV� RI� WKH� &LOLZXQJ�
ZDWHUVKHG�LQ�YDULRXV�VHFWRUV�IURP�%RJRU��'HSRN�WR�-DNDUWD�JUHDWO\�DIIHFWV�WKH�ODQG�XVH�FRQGLWLRQV�RI�WKH�&LOLZXQJ�
ZDWHUVKHG��-DNDUWD�DV� WKH�FDSLWDO�FLW\�RI� ,QGRQHVLD�DV�ZHOO�DV� WKH�GRZQVWUHDP�DUHD�RI� WKH�&LOLZXQJ�ZDWHUVKHG� LV�
H[SRVHG� WR� WKH�PRVW�VLJQLILFDQW�HFRQRPLF�JURZWK��7KLV�HFRQRPLF�JURZWK�KDV�EHFRPH�DQ�DWWUDFWLRQ� IRU�XUEDQ�DQG�
LQYHVWRUV�� UHVXOWLQJ� LQ�DQ� LQFUHDVH� LQ� WKH�QHHG� IRU� LQIUDVWUXFWXUH� VXFK�DV� VHWWOHPHQWV� DQG�RIILFHV��7KLV� LQFUHDVLQJ�
QHHG� LV� WKH�EDFNJURXQG� IRU� FKDQJLQJ� WKH� IXQFWLRQ� RI� ODQG� IURP� YDFDQW� ODQG� WR� VHWWOHPHQWV�� RU� RWKHU� H[DPSOHV�RI�
IRUHVWV� EHLQJ� RIILFHV�� 7KHVH� ODQG� XVH� FKDQJHV� UHGXFH� WKH� DELOLW\� RI� UXQRII� WR� DEVRUE� ZDWHU� DQG� LQFUHDVH� WKH�
SRVVLELOLW\�RI�IORRGLQJ�RU�DQ�LQFUHDVH�LQ�UXQRII�GLVFKDUJH��5DLQIDOO�UXQ�RII�PRGHOLQJ�XVLQJ�0,.(�6+(�ZLOO�UHSUHVHQW�
WKH�HIIHFW�RI�ODQG�FRYHU�RQ�UXQRII�LQ�WKH�GRZQVWUHDP�&LOLZXQJ�ZDWHUVKHG�LQ�������WKH�UHVXOWV�RI�ZKLFK�DUH�FDOLEUDWHG�
DQG� YDOLGDWHG� ZLWK� GLVFKDUJH� DW� WKH� 0DQJJDUDL� 6OXLFH� 2EVHUYDWLRQ� 6WDWLRQ�� /DQG� FRYHU� DUHD�� IORZ� FRHIILFLHQW��
0DQQLQJ�FRHIILFLHQW��DQG�LQILOWUDWLRQ�LQGH[�DUH�WKH�WKUHH�PDLQ�SDUDPHWHUV�LQ�PRGHOLQJ�UDLQIDOO�UXQ�RII��$IWHU�EHLQJ�
PRGHOHG��WKH�WKUHH�SDUDPHWHUV�VKRZ�WKH�QDWXUH�RI�EHLQJ�GHSHQGHQW�RQ�RWKHU�YDULDEOHV��&KDQJHV�LQ�WKH�SHUFHQWDJH�RI�
ODQG�XVH�QRPHQFODWXUH�DUH�WKH�PDLQ�FDXVH�RI�FKDQJHV�LQ�UXQRII�GLVFKDUJH�RYHU�WLPH� 

.H\ZRUGV��&RHIILFLHQW��FRYHUDJH��GLVFKDUJHV��LQILOWUDWLRQ��PRGHO��RYHUIORZ� 


�3HQXOLV�.RUHVSRQGHQVL 
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���3HQGDKXOXDQ� 

6XQJDL� &LOLZXQJ� DGDODK� VDODK� VDWX� VXQJDL� \DQJ�
PHOLQWDVL� ZLOD\DK� DGPLQLVWUDVL� SURYLQVL� PHODOXL�
3URYLQVL� -DZD� %DUDW� GDQ� -DNDUWD�� 6XQJDL� LQL� EHUDVDO�
GDUL� 7HODJD� :DUQD� 3DQJUDQJR� GL� NDNL� *XQXQJ�
3DQJUDQJR� GL� 3XQFDN�� %RJRU�� GDQ� PHQJDOLU� NH� XWDUD�
PHODOXL�NRWD�%RJRU��'HSRN��-DNDUWD�GDQ�7HOXN�-DNDUWD�
GL�PXDUD��%HQWXN�'$6�&LOLZXQJ�SDQMDQJ�GDQ� VHPSLW��
3DQMDQJ� VXQJDL� &LOLZXQJ� DGDODK� VHNLWDU� ���� NP��
GHQJDQ�OXDV�OHPEDK�VHNLWDU�������NP��GDQ�GLKXQL�ROHK�
VHNLWDU� ���� MXWD� RUDQJ�� %DJLDQ� KXOX� GLGRPLQDVL� ROHK�
WRSRJUDIL�EHUEXNLW�GDQ�SHJXQXQJDQ�GHQJDQ�NHPLULQJDQ�
OHUHQJ������.HWLQJJLDQ�KXOX�WHUOHWDN�DQWDUD�����PHWHU�
KLQJJD�������PHWHU�GL�DWDV�SHUPXNDDQ�ODXW��.HWLQJJLDQ�
GL� WHQJDK� VXQJDL� LQL� WHUOHWDN� DQWDUD� ��� PHWHU� KLQJJD�
����PHWHU�GL�DWDV�SHUPXNDDQ�DLU�ODXW��6HGDQJNDQ�XQWXN�
GDHUDK�KLOLU�XPXPQ\D�GLGRPLQDVL�ROHK�WRSRJUDIL�GDWDU�
GHQJDQ� NHPLULQJDQ� OHUHQJ� �-���� .HWLQJJLDQ� KLOLU�
WHUOHWDN� DQWDUD� �� PHWHU� KLQJJD� ��� PHWHU� GL� DWDV�
SHUPXNDDQ� ODXW�� 0HQXUXW� .RQWURO� 0DQXDO�
3HPDQIDDWDQ�5XDQJ�GL�'DHUDK�5DZDQ�%DQMLU�%HQFDQD��
'LUHNWRUDW� -HQGHUDO� 3HQDWDDQ� 5XDQJ� 5HSXEOLN�
,QGRQHVLD�� GDWDUDQ� EDQMLU� DGDODK� WDQDK� GL� NHGXD� VLVL�
EDJLDQ� VXQJDL� GL� VHSDQMDQJ� WHSL� VXQJDL� \DQJ� GLXNXU�
GDUL� WHSLDQ� VXQJDL� KLQJJD� EDJLDQ� GDODP� WLPEXQDQ��
NDNL��%HUGDVDUNDQ�3HUDWXUDQ�0HQWHUL�3HNHUMDDQ�8PXP�
1R�� ��� WDKXQ� ����� WHQWDQJ� *DULV� 'DWDUDQ� %DQMLU��
:LOD\DK� 3HPDQIDDWDQ� 6XQJDL�� :LOD\DK� 3HQJRQWURODQ�
6XQJDL��GDQ�%HNDV�6XQJDL��IXQJVL�GDWDUDQ�EDQMLU�DGDODK�
VXDWX� ZLOD\DK� GL� PDQD� VHEDJLDQ� GHELW� VXQJDL� GDSDW�
PHQJDOLU�VHODPD�EDQMLU���DLU�WLQJJL���PHOXDS�� 

0HQJLQJDW� WDKXQ� ������ -DNDUWD� WHUSLOLK� VHEDJDL� LEX�
NRWD� GL� ,QGRQHVLD�� $GD� EDQ\DN� SHUXEDKDQ� GDQ�
SHQLQJNDWDQ� VHMDN� -DNDUWD� ODKLU� VHEDJDL� ZLOD\DK�
PHWURSROLWDQ� \DQJ� EHVDU�� (IHN� \DQJ� SDOLQJ� VLJQLILNDQ�
GDQ� EHUSHQJDUXK� DGDODK� SHUWXPEXKDQ� SRSXODVL��
$SDNDK� SRSXODVLQ\D� PHQLQJNDW� PHQMHODQJ�

SHUNHPEDQJDQ� GDQ� VHEDOLNQ\D�� 3DGD� ������
:RUOGGRPHWHU� PHQ\DWDNDQ� SRSXODVL� -DNDUWD� DGDODK�
VHNLWDU� �� MXWD� RUDQJ�� 2OHK� NDUHQD� LWX�� -DNDUWD�
GLEHEDQNDQ�XQWXN�PHPHQXKL�NHEXWXKDQ�SHQGXGXN�GDUL�
ELGDQJ�VRVLDO��HNRQRPL��NHVHKDWDQ�GDQ�ODLQQ\D�PHODOXL�
VDUDQD�GDQ�SUDVDUDQD�VHSHUWL�LQIUDVWUXNWXU��7LGDN�KDQ\D�
LWX�� SHPHQXKDQ� NHEXWXKDQ� SULPHU� VHSHUWL� DLU� MXJD�
PHQLQJNDW��(NVSORLWDVL�LPSOLVLW�PHPLOLNL�GDPSDN�EHVDU�
SDGD� -DNDUWD� LWX� VHQGLUL� VHSHUWL� SHUXEDKDQ� WDWD� JXQD�
ODKDQ� DWDX� OHELK� NKXVXV� PHQJXUDQJL� WDQDK� UHVDSDQ�
\DQJ�PHQLQJNDWNDQ�ULVLNR�EDQMLU� 

.DU\D� WXOLV� LQL� DNDQ� PHPEDKDV� SHPRGHODQ� EDQMLU�
-DNDUWD� GHQJDQ� SHWD� WDWD� JXQD� ODKDQ� KLVWRULV� GDQ� SHWD�
WDWD�JXQD�ODKDQ�PDVD�GHSDQ�GDODP�SHULRGH�����-������
3HWD� WDWD� JXQD� ODKDQ� HNVLVWLQJ� GLSHUROHK� GDUL�
.HPHQWHULDQ�3HNHUMDDQ�8PXP�GDQ�3HUXPDKDQ�5DN\DW�
5HSXEOLN� ,QGRQHVLD�� GL� VDPSLQJ� LWX�� SHUXEDKDQ� WDWD�
JXQD� ODKDQ� GL� PDVD� PHQGDWDQJ� DNDQ� GLSHUROHK� GDUL�
KDVLO�SUR\HNVL�%DSDN�,GKDP�5L\DQGR�0RH�GDQ�NDZDQ-
NDZDQ� \DQJ� WHODK� GLSXEOLNDVL� VHEDJDL� SDSHU� GHQJDQ�
MXGXO� ³)XWXUH� SURMHFWLRQ� RI� IORRG� LQXQGDWLRQ�
FRQVLGHULQJ� ODQG-XVH� FKDQJHV� DQG� ODQG� VXEVLGHQFH� LQ�
-DNDUWD�� ,QGRQHVLD´�� 0HQJJXQDNDQ� EHEHUDSD� DQDOLVLV�
KLGURORJL� GDQ� PHQ\XVXQ� SHUXEDKDQ� WDWD� JXQD� ODKDQ�
ROHK� VRIWZDUH� 0,.(� �FRXSOLQJ� V\VWHP�� 0,.(� 6+(�
GDQ�0,.(������8QWXN�PHQXQMXNNDQ�NDOLEUDVL��YDOLGDVL��
GDQ� VNHQDULR� GDUL� GDWD-GDWD� \DQJ� GLPRGHONDQ�� VD\D�
DNDQ� PHQJJXQDNDQ� 0,.(� 6+(� VHEDJDL� DODW� DQDOLVLV�
KLGURORJL�XQWXN�GDHUDK�DOLUDQ�VXQJDL�IXOO\�GLVWULEXWHG� 

���0HWRGRORJL 

6HFDUD�JDULV�EHVDU��WDKDS�SHPRGHODQ�SDGD�SHQHOLWLDQ�LQL�
GLEDJL� PHQMDGL� �� EDJLDQ�� \DLWX�� SHPRGHODQ� RYHUODQG�
IORZ��SHPRGHODQ�FKDQQHO�IORZ��GDQ�PHQJNRPELQDVLNDQ�
NHGXDQ\D�� /DQJNDK� SHUWDPD� \DQJ� GLODNXNDQ� DGDODK�
PHODNXNDQ� SHPRGHODQ� WDKDS� NDOLEUDVL� SDGD� NHMDGLDQ�
KXMDQ� GL� WDKXQ� ����� NHPXGLDQ� GLODNXNDQ� SHPRGHODQ�

*DPEDU����6HEDUDQ�NRHILVLHQ�PDQQLQJ�0��NLUL��GDQ�ULYHU�QHWZRUN��NDQDQ��'$6�&LOLZXQJ 
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GHQJDQ� SDUDPHWHU� \DQJ� VDPD� XQWXN� WDKDS� YDOLGDVL�
GHQJDQ� HYHQW� KXMDQ� \DQJ� EHUEHGD�� 6HWHODK� LWX�� WDKDS�
VHODQMXWQ\D� DGDODK� GHQJDQ�PHODNXNDQ� DQDOLVLV� KLGURORJL�
GL�'$6�&LOLZXQJ� KLOLU� XQWXN�PHQJHWDKXL� NDSDQ� NRQGLVL�
HNVWULP� WHUMDGL� GHQJDQ� PHQHQWXNDQ� GHELW� ��� ��� GDQ� ���
WDKXQDQ�� � .HPXGLDQ� PDVLQJ-PDVLQJ� SHULRGH� XODQJ�
GLPRGHONDQ�SDGD�0,.(�6+(�GDQ�0,.(���� 

���$QDOLVLV� 

3HQHQWXDQ� SHULRGH� VLPXODVL� SDGD� WDKDS� NDOLEUDVL�
GLODNXNDQ� GHQJDQ� PHOLKDW� ZDNWX� �KDUL�� WDQJJDO�� WDKXQ��
NHMDGLDQ� EDQMLU� \DQJ� SDOLQJ� EHVDU�� 3HQHQWXDQ� SHULRGH�
VLPXODVL� XQWXN� WDKDS� YDOLGDVL� GLODNXNDQ� GHQJDQ�PHOLKDW�
FXUDK� KXMDQ� \DQJ� UHODWLI� UHQGDK� SDGD� ZDNWX� �KDUL��
WDQJJDO��WDKXQ��WHUWHQWX�GL�'$6�&LOLZXQJ� 

����3HPRGHODQ�WDKDS�NDOLEUDVL 

'$6�&LOLZXQJ�KLOLU�PHPLOLNL���MHQLV�WXWXSDQ�ODKDQ�\DQJ�
PHPSHQJDUXKL� MXPODK� OLPSDVDQ�� \DLWX� XUEDQ�
�SHPXNLPDQ�� LQGXVWUL�� DWDX� EDQJXQDQ� ODLQQ\D��� KXWDQ��
EDGDQ�DLU��VXQJDL��GDQDX��ODXW��GDQ�VHEDJDLQ\D���VDZDK��
GDQ�WHJDODQ�� 

3HPRGHODQ� PHQJJXQDNDQ� GDWD� KXMDQ� GDUL� �� VWDVLXQ�
KXMDQ� \DLWX� 6WDVLXQ� +XMDQ� &LWHNR�� 6WDVLXQ� +XMDQ�
'DUPDJD�� GDQ� 6WDVLXQ� +XMDQ� .HPD\RUDQ�� .HWLJDQ\D�
GLWHQWXNDQ� GHQJDQ� PHQJJXQDNDQ� EDQWXDQ� VRIWZDUH�
$UF*,6�PHWRGH�SRO\JRQ�WKLHVVHQ�GHQJDQ�OXDV�SHQJDUXK�
GDQ� SHUVHQWDVH� Q\D� WHODK� GLODPSLUNDQ� SDGD�*DPEDU� ��
GDQ�7DEHO� ��� .HWLJD� VWDVLXQ� KXMDQ� PHQJKDVLONDQ� WRWDO�
WLQJJL� KXMDQ� ������ PP� GDQ� YROXPH� DLU� KXMDQ� VHEHVDU�
����������� DWDX� ��� [� ���� P�� SDGD� VLPXODVL� SHULRGH�
WDQJJDO� ��� -DQXDUL� ����� ��������� VDPSDL� GHQJDQ� ���
-DQXDUL����������������WDKDS�NDOLEUDVL��� 

6HPHQWDUD��SDGD�VLPXODVL�SHULRGH�WDQJJDO�.DOLEUDVL�GDWD�
GHELW� VLPXODVL� SHULRGH� WDQJJDO� ��� )HEUXDUL� �����
��������� VDPSDL� GHQJDQ� ��� )HEUXDUL� ����� ���������
�WDKDS� YDOLGDVL��� 3HPRGHODQ� GLODNXNDQ� GHQJDQ� GXUDVL�
VNHQDULR� ��� MDP� \DLWX� WDQJJDO� ��� -DQXDUL� ����� MDP�
������ VDPSDL� GHQJDQ� ��� -DQXDUL� ����� MDP� �������

*DPEDU����3HWD�WDWD�JXQD�ODKDQ�'$6�&LOLZXQJ����� 

*DPEDU����3HWD�VHEDUDQ�NRHILVLHQ�PDQQLQJ�GDQ�WZR�OD\HU�8=�VRLO�FRGHV�WDKDS�NDOLEUDVL� 

*DPEDU����3HUEDQGLQJDQ�KDVLO�PRGHO�YV�GHELW�REVHUYDVL�
WDKDS�NDOLEUDVL� 

'DWD�2EVHUYDVL�3LQWX�$LU�0DQJJDUDL 

 

3HWD�7DWD�*XQD�/DKDQ�'$6�&LOLZXQJ����� 

 

 

 

  

2YHUODQG 
0DQQLQJ 

7ZR�/D\HU 
8=�6RLO�&RGHV 
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'LDPELO�ZDNWX�SDGD�SHULRGH� WHUVHEXW�NDUHQD�PHPLOLNL�
GHELW� REVHUYDVL� \DQJ� SDOLQJ� WLQJJL� GDQ� HYHQW� EDQMLU�
SDOLQJ� EHVDU�� 'DWD� \DQJ� GLJXQDNDQ� XQWXN� NDOLEUDVL�
KDVLO�SHPRGHODQ�DGDODK�GDWD�SHQJDPDWDQ�GHELW�GL�3LQWX�
$LU�0DQJJDUDL�GDUL�WDQJJDO����-DQXDUL������KLQJJD����
-DQXDUL������� 

6HWHODK�GLODNXNDQ�EHUEDJDL� MXVWLILNDVL� VHSHUWL� VNHQDULR�
0DQQLQJ� DZDO� \DQJ� WHUGDSDW� SDGD� 7DEHO� ��� VNHQDULR�
���GDUL�0DQQLQJ� DZDO�� ��� GDUL�0DQQLQJ� DZDO�� ����
GDUL� 0DQQLQJ� DZDO�� GDQ� VNHQDULR� ODLQQ\D�� GLSHUROHK�
VNHQDULR�����GDUL�0DQQLQJ�DZDO� \DQJ�PHPLOLNL�KDVLO�
VLPXODVL� PRGHO� \DQJ� SDOLQJ� PHQGHNDWL� GHQJDQ� GHELW�
REVHUYDVL�GDUL�3RV�3HQJDPDWDQ�3LQWX�$LU�0DQJJDUDL� 

����3HPRGHODQ�WDKDS�YDOLGDVL 

3HPRGHODQ� GLODNXNDQ� VHODPD� ��� MDP� \DLWX� SDGD�
WDQJJDO� �� )HEUXDUL� ����� VDPSDL� GHQJDQ� �� )HEUXDUL�
������ 'LDPELO� ZDNWX� SDGD� SHULRGH� WHUVHEXW� NDUHQD�
PHPLOLNL� GHELW� REVHUYDVL� FHQGHUXQJ� UHQGDK�
GLEDQGLQJNDQ� GHELW� REVHUYDVL� ODLQQ\D� GDODP� WDKXQ�
\DQJ�VDPD��'DWD�\DQJ�GLJXQDNDQ�XQWXN�NDOLEUDVL�KDVLO�
SHPRGHODQ�DGDODK�GDWD�SHQJDPDWDQ�GHELW�GL�3LQWX�$LU�
0DQJJDUDL� GDUL� WDQJJDO� �� )HEUXDUL� ����� KLQJJD� ��
)HEUXDUL������ 

6HWHODK�GLODNXNDQ�EHUEDJDL� MXVWLILNDVL� VHSHUWL� VNHQDULR�
0DQQLQJ� DZDO�� VNHQDULR� ��� GDUL� 0DQQLQJ� DZDO�� ���
GDUL� 0DQQLQJ� DZDO�� ���� GDUL� 0DQQLQJ� DZDO�� GDQ�
VNHQDULR� ODLQQ\D�� GLSHUROHK� VNHQDULR� ���� GDUL�
0DQQLQJ� DZDO� \DQJ� PHPLOLNL� KDVLO� VLPXODVL� PRGHO�
\DQJ�SDOLQJ�PHQGHNDWL�GHQJDQ�GHELW�REVHUYDVL�GDUL�3RV�
3HQJDPDWDQ�3LQWX�$LU�0DQJJDUDL�� 

+DVLO� SDUDPHWHU� PRGHO� GLDWDV� ELOD� PHUXMXN� SDGD�
FODVVLILFDWLRQ�RI�JRRGQHVV�RI�ILW��VHVXDL�GHQJDQ�0RULDVL�
HW� DO�� ������� DQG� &DEUHUD� ������� PHQJLQGLNDVL� QLODL�
16(� SDGD� NHODV� 9HU\� *RRG� �16(� !� ������ 3ROD�
IOXNWXDVL� \DQJ� GLWDPSLONDQ� WDKDS� YDOLGDVL� GLDWDV�
PHQXQMXNNDQ� WLQJNDW� NHVHODUDVDQ� DQWDUD� GHELW�
REVHUYDVL� GHQJDQ� PRGHO� OHELK� EDLN� GLEDQGLQJNDQ�
JDPEDU� WDKDS� NDOLEUDVL� \DQJ� FHQGHUXQJ� NRQVWDQ� SDGD�
REVHUYDVL� GDQ� IOXNWXDWLI� SDGD� PRGHO�� 3HUXEDKDQ�
LQWHQVLWDV� KXMDQ� MXJD� EHUEDQGLQJ� OXUXV� GHQJDQ� GHELW�
OLPSDVDQ� EDLN� GHELW� PRGHO� GDQ� REVHUYDVL�� :DODXSXQ�
PHPDQJ� PDVLK� WHUMDGL� SHQ\LPSDQJDQ� SDGD� MDP-MDP�
WHUWHQWX�� 6DPD� VHSHUWL� WDKDS� NDOLEUDVL�� SHQ\LPSDQJDQ�
GDSDW� GLNDUHQDNDQ� WLGDN� GDSDW� GLNRQWUROQ\D� NDSDVLWDV�

PDNVLPXP� GHVDLQ� SDGD� PRGHO�� GDQ� XQFRQWUROODEOH�
VLWXDWLRQ� DNLEDW� RSHUDVL� SLQWX�\DQJ�GLEXND� VHWLDS� VDDW��
VHUWD�PLQLPQ\D� NHWHUVHGLDDQ� GDWD�KXMDQ� VSDVLDO� GDODP�
EHQWXN�MDP-MDP�DQ�� 

����3HPRGHODQ�WDWD�JXQD�ODKDQ�WDKXQ����� 

3HPRGHODQ� GLODNXNDQ� VHODPD� ���� MDP� \DLWX� SDGD�
WDQJJDO� �� )HEUXDUL� ����� MDP� ������ VDPSDL� GHQJDQ� ��
)HEUXDUL� ����� MDP� ������ GHQJDQ� WXMXDQ� PHOLKDW� GDQ�
PHQJDQDOLVLV� DNLEDW� SHUXEDKDQ� WDWD� JXQD� ODKDQ� SDGD�
LOPX� KLGURORJL�� 3HUXEDKDQ� \DQJ� PHQMDGL� IRNXV� XWDPD�
DGDODK� SHUXEDKDQ� LQWHQVLWDV� LQILOWUDVL� \DQJ� GLGDVDUL�
LQWHQVLWDV� KXMDQ�� NRHILVLHQ� UXQ� RII� SHU� OXDV�
QRPHQNODWXU��GHELW�REVHUYDVL��GDQ�OXDV�'$6�&LOLZXQJ��
3HPRGHODQ� PHOLEDWNDQ� GXD� GDWD� VWDVLXQ� KXMDQ� \DLWX�
6WDVLXQ� &LWHNR� GDQ� 6WDVLXQ� .HPD\RUDQ�� 6HLULQJ�
EHUMDODQQ\D� ZDNWX�� '$6� &LOLZXQJ� MXJD� PHQJDODPL�
SHUXEDKDQ� VWUXNWXU� WDWD� JXQD� ODKDQ� GDUL� WDKXQ� �����
PHQXMX� ������ 2OHK� NDUHQD� LWX�� SHWD� WDWD� JXQD� ODKDQ�
\DQJ� GLJXQDNDQ� DGDODK� SHWD� WDWD� JXQD� ODKDQ� \DQJ�
NRPSUHKHQVLI� SDGD� WDKXQ� ������ 6HWHODK� GLODNXNDQ�
EHUEDJDL�MXVWLILNDVL��GLSHUROHK�VNHQDULR����0�EHUQLODL�
VDPD� GHQJDQ� WDKDS� NDOLEUDVL� GDQ� YDOLGDVL� XQWXN� KDVLO�
VLPXODVL� PRGHO� \DQJ� SDOLQJ� PHQGHNDWL� GHQJDQ� GHELW�

*DPEDU����3HUEDQGLQJDQ�KDVLO�PRGHO�YV�GHELW�REVHUYDVL�
WDKDS�YDOLGDVL� 

*DPEDU����3HUEDQGLQJDQ�KDVLO�PRGHO�YV�GHELW�REVHUYDVL�
WDKDS�YDOLGDVL 

*DPEDU����3HUEDQGLQJDQ�KDVLO�PRGHO�YV�GHELW�REVHUYDVL�
PRGHO�WDKXQ������ 

0RGHO�GDQ�'DWD�2EVHUYDVL�3LQWX�$LU�0DQJJDUDL 

0RGHO�GDQ�'DWD�2EVHUYDVL�3LQWX�$LU�0DQJJDUDL 

3HWD�7DWD�*XQD�/DKDQ�'$6�&LOLZXQJ����� 
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REVHUYDVL� GDUL� 3RV� 3HQJDPDWDQ� 3LQWX� $LU� 0DQJJDUDL��
.RHILVLHQ� DOLUDQ� EHUQLODL� WHWDS� DWDX� VDPD� QLODLQ\D� EDLN�
WDKDS�NDOLEUDVL��YDOLGDVL��GDQ�PRGHO�WDKXQ������ 

+DVLO� SDUDPHWHU� PRGHO� GLDWDV� ELOD� PHUXMXN� SDGD�
&ODVVLILFDWLRQ�RI�JRRGQHVV�RI�ILW��DFFRUGLQJ�WR�0RULDVL�HW�
DO�� ������� GDQ� &DEUHUD� ������� PHQJLQGLNDVL� QLODL� 16(�
SDGD�NHODV�*RRG� �������16(���������6HQVLWLYLWDV�PRGHO�
WHUKDGDS� IOXNWXDVL� OHELK� EHVDU� GLEDQGLQJNDQ� GHELW�
REVHUYDVL��3HQ\LPSDQJDQ�\DQJ� WHUMDGL�SDGD�PRGHO������
VHFDUD�QXPHULN� WLGDN� OHELK�EHVDU�GDQ� WLGDN� OHELK�YDULDWLI�
GLEDQGLQJNDQ� WDKDS� NDOLEUDVL� GDQ� YDOLGDVL�� 1DPXQ��
PDPSX� PHUHSUHVHQWDVLNDQ� SDUDPHWHU� NDOLEUDVL� GDQ�
YDOLGDVL�\DQJ�LQNOXVLI���� 

���3HPEDKDVDQ 

.RHILVLHQ�UXQ�RII��0DQQLQJ��GDQ� LQILOWUDVL�PHQMDGL� VDODK�
WLJD� YDULDEHO� \DQJ� PHPEDQJXQ� PRGHO� 0,.(� 6+(��
.HWLJD� YDULDEHO� DNDQ� GLOLKDW� SHUXEDKDQQ\D� GDUL� WDKDS�
NDOLEUDVL�� YDOLGDVL�� GDQ� PRGHO� ������ 9DULDEHO� 0DQQLQJ�
DNDQ�PHQJDODPL�SHUXEDKDQ�VHVXDL�MXVWLILNDVL�VDDW� WHUMDGL�
SHUXEDKDQ� VWUXNWXUDO� WDWD� JXQD� ODKDQ�� .RHILVLHQ� UXQ� RII�
DNDQ� EHUQLODL� VDPD� SHU� QRPHQNODWXU� NDUHQD� PHQJDFX�
SDGD� WDEHO� NRHILVLHQ� UXQ� RII� \DQJ� WHODK� EHUODNX��
3HUXEDKDQ� LQILOWUDVL� DNDQ� GLHODERUDVL� XQWXN� PHOLKDW�
YDULDEHO� LQGHSHQW� \DQJ�PHPHQJDUXKL� EHVDUQ\D� LQILOWUDVL�
\DLWX� GHELW� REVHUYDVL�� KXMDQ� ZLOD\DK�� GDQ� NRHILVLHQ� UXQ�
RII� SHU� OXDV� QRPHQNODWXU�� 6HEDJDL� SHUKDWLDQ� EDKZD�
DQDOLVLV� WLGDN� PHPSHUWLPEDQJNDQ� KXMDQ� SDGD� MDP�
VHEHOXP�SHULRGH� VLPXODVL� \DQJ�GDSDW�PHQMDGL� WDPEDKDQ�
EHEDQ�\DQJ�VHKDUXVQ\D�� 

.HWLJD� SHULRGH� VLPXODVL� WHUGLUL� GDUL� NDOLEUDVL�� YDOLGDVL��
PRGHO� ����� PHPLOLNL� VLWXDVL� \DQJ� EHUEHGD�� 3HULRGH�
ZDNWX� NDOLEUDVL� GDQ� YDOLGDVL� WHUKLWXQJ� VHEDJDL� NHMDGLDQ�
EDQMLU� WHUEHVDU� SDGD� WDKXQ� ����� GDQ�PHQ\XVXO� NHMDGLDQ�
EDQMLU� HNVWULP� \DQJ� WHUMDGL� SDGD� WDKXQ� ����� GDQ� ������
%HUNHEDOLNDQ�GHQJDQ�SHULRGH�EDQMLU�WHUEHVDU�������PRGHO�
�����PHUHSUHVHQWDVLNDQ�VDODK�VDWX�PRGHO�GHELW�OLPSDVDQ�
'$6� &LOLZXQJ� KLOLU� VDDW� QRQ-HNVHVLI� DWDX� PRGHUDW��

7DEHO����+DVLO�NDOLEUDVL��YDOLGDVL��GDQ�PRGHO�WDKXQ������ 

1RPHQNODWXU 0DQQLQJ 6DWXUDWHG�+\GUDXOLF�&RQGXFWLYLW\ .RHILVLHQ�52 

8UEDQ .DOLEUDVL� �9DOLGDVL��.DOLEUDVL���0RGHO����� .DOLEUDVL�!�0RGHO������!�9DOLGDVL .DOLEUDVL� �9DOLGDVL� �0RGHO����� 

+XWDQ .DOLEUDVL� �9DOLGDVL��.DOLEUDVL���0RGHO����� .DOLEUDVL�!�0RGHO������!�9DOLGDVL .DOLEUDVL� �9DOLGDVL� �0RGHO����� 

$LU .DOLEUDVL� �9DOLGDVL��.DOLEUDVL���0RGHO����� .DOLEUDVL� �9DOLGDVL� �0RGHO����� .DOLEUDVL� �9DOLGDVL� �0RGHO����� 

6DZDK .DOLEUDVL� �9DOLGDVL��.DOLEUDVL���0RGHO����� .DOLEUDVL�!�0RGHO������!�9DOLGDVL .DOLEUDVL� �9DOLGDVL� �0RGHO����� 

7HJDODQ .DOLEUDVL� �9DOLGDVL��.DOLEUDVL���0RGHO����� .DOLEUDVL�!�0RGHO������!�9DOLGDVL .DOLEUDVL� �9DOLGDVL� �0RGHO����� 

7DEHO��� )OXNWXDVL�KXMDQ�ZLOD\DK�'$6�&LOLZXQ 

3HULRGH 7DKDS 
)OXNWXDVL�+XMDQ 

,QWHQVLWDV�+XMDQ�
�PP�MDP� 

'HELW�2EVHUYDVL�
�P��V� 'HELW�0RGHO��P��V� 

3HUXEDKDQ *DS .XPXODWLI� 
�PP�MDP� 

������������� .DOLEUDVL 3RVLWLI ���� ����� ���� ����� ������ 

������������ 9DOLGDVL 1HJDWLI ���� ����� ���� ������ ������ 

�������������� 0RGHO����� 1HJDWLI ���� ����� ���� ������ ������ 

3HUEHGDDQ� NRQGLVL� WHUVHEXW� WLGDN� GDSDW� PHQMDGL� EDKDQ�
DQDOLVLV� \DQJ� VHLPEDQJ� DQWDUD� VDWX� VDPD� ODLQ�� 2OHK�
NDUHQD� LWX�� SHUOX� GLODNXNDQ� SHPRGHODQ� ODQMXWDQ�
EHUGDVDUNDQ� KXMDQ� GHVDLQ� SHULRGH� XODQJ� SDGD� WDKXQ�
�����GDQ�������3HPRGHODQ�EHUWXMXDQ�PHOLKDW�SHUEHGDDQ�
GHELW�OLPSDVDQ�\DQJ�GLKDVLONDQ�GHQJDQ�KXMDQ�\DQJ�VDPD�
QDPXQ�VWUXNWXU�WDWD�JXQD�ODKDQ�\DQJ�EHUEHGD�� 

%HUGDVDUNDQ� 7DEHO� ��� IOXNWXDVL� KXMDQ� ZLOD\DK� '$6�
&LOLZXQJ� �3XVDW� /LWEDQJ� 6XPEHU� 'D\D� $LU�� GDSDW�
GLOLKDW� EDKZD� WDKDS� NDOLEUDVL� GDQ� YDOLGDVL� \DQJ�
PHPLOLNL� LQWHQVLWDV� KXMDQ� \DQJ� VDPD� GHQJDQ� KXMDQ�
NXPXODWLI� \DQJ� EHUEHGD� PHQJKDVLONDQ� EHGD� GHELW�
REVHUYDVL�VHEHVDU�������P��V��6HPHQWDUD��WDKDS�YDOLGDVL�
GDQ� PRGHO� ����� \DQJ� PHPLOLNL� KXMDQ� NXPXODWLI� \DQJ�
PHQGHNDWL� VDPD� \DLWX� ������ PP� GDQ� ����� PP�
PHPSHURHK� EHGD� GHELW� REVHUYDVL� VHEHVDU� ����� P��V��
'LVLVL� ODLQ�� WDKDS� YDOLGDVL� GDQ� PRGHO� �����
PHQJKDVLONDQ� EHGD� GHELW� PRGHO� VHEHVDU� ���� P��V��
6HEDJDL� KDVLO� DNKLU� GDSDW� GLNDWDNDQ� EDKZD� GDWD� GHELW�
REVHUYDVL� NXUDQJ� NRQVLVWHQ� WHUKDGDS� ZDNWX� GHQJDQ�
MXPODK� NXPXODWLI� KXMDQ� \DQJ� PHQGHNDWL� VDPD�� VDODK�
VDWX� SHQ\HEDE� XWDPD� KDVLO� \DQJ� LQNRQVLVWHQVL� DGDODK�
SHUXEDKDQ� WDWD� JXQD� ODKDQ� \DQJ� VLJQILNDQ� GDUL� WHJDODQ�
������� PHQMDGL� XUEDQ� DWDX� SHUPXNLPDQ� SHUNRWDDQ�
PHQMDGL� QRPHQNODWXU� XWDPD� �������� 3HPRGHODQ�0,.(�
6KH�VHODQMXWQ\D�PHOLEDWNDQ�KXMDQ�UHQFDQD�SHULRGH�XODQJ�
\DQJ�WHODK�GLHODERUDVL�PHQMDGL�KXMDQ���MDP-DQ�GDQ�SHWD�
WDWD� JXQD� ODKDQ� ������ VHUWD� SHWD� WDWD� JXQD� ODKDQ� ������
%HULNXW� KLGURJUDI� GHVDLQ� WDKXQ� ����� EHUGDVDUNDQ�
SHULRGH�XODQJ�� 

*DPEDU� �� PHQXQMXNNDQ� JDS� DQWDU� KLGURJUDI� SHULRGH�
XODQJ� ���� ���� GDQ� ���� WDKXQ�� 3HPEDFDDQ� JDPEDU�
PHQ\LPSXONDQ� EDKZD� JDS� WHUEHVDU� WHUGDSDW� DQWDUD�
KLGURJUDI�SHULRGH�XODQJ�����WDKXQ�GHQJDQ�SHULRGH�XODQJ�
���WDKXQ��6LVL�ODLQ�PHQ\LPSXONDQ��JDS�WHUNHFLO�WHUGDSDW�
DQWDUD�KLGURJUDI�SHULRGH�XODQJ����WDKXQ�GHQJDQ�SHULRGH�
XODQJ����WDKXQ��%LOD�KDVLO�GLLPSOHPHQWDVLNDQ�NH�GDODP�
SUDNWLN�SHQJDPELODQ�NHSXWXVDQ�NHELMDNDQ�SXEOLN�XSD\D�
SHQJHORODDQ� '$6� &LOLZXQJ�� NDSDVLWDV� GHVDLQ� GHQJDQ�
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*DPEDU����+LGURJUDI�GHVDLQ�WDKXQ������&FRPSRVLWH� ������ 

*DPEDU����+LGURJUDI�GHVDLQ�WDKXQ������&FRPSRVLWH� �
������ 

*DPEDU�����3HWD�WDWD�JXQD�ODKDQ�7DKXQ������ 

*DPEDU�����3HUXEDKDQ�GHELW�SXQFDN�WHUKDGDS�SHUXEDKDQ�& 

SHULRGH� XODQJ� ��� WDKXQ� WLGDN� HIHNWLI� GDQ� LQHILVLHQ�
GLNDUHQDNDQ� WLGDN�PDPSX�PHQDPSXQJ� EHEDQ� SHULRGH�
XODQJ� ��� WDKXQ� \DQJ� PHPLOLNL� JDS� WHUHQGDK� GHQJDQ�
SHULRGH� XODQJ� ��� WDKXQ�� WHUOHELK� MDXK� GDUL� NDWD� GDSDW�
PHQDPSXQJ� EHEDQ� SHULRGH� XODQJ� ���� WDKXQ��
6HPHQWDUD�� SHPLOLKDQ� SHULRGH� XODQJ� ��� WDKXQ� VHEDJDL�
NDSDVLWDV� GHVDLQ� GLQLODL� UHODWLI� HIHNWLI� GDQ� HILVLHQ�
GLNDUHQDNDQ�PDPSX�PHQDPSXQJ�EHEDQ�SHULRGH�XODQJ�
��� WDKXQ�� QDPXQ� EHOXP� PDPSX� PHQDPSXQJ� EHEDQ�
SHULRGH�XODQJ�����WDKXQ�\DQJ�PHPLOLNL�JDS�OHELK�EHVDU�
GLEDQGLQJ� SHULRGH� XODQJ� ��� WDKXQ� GHQJDQ� SHULRGH�
XODQJ� GLEDZDKQ\D�� /HELK� OXDV� GDUL� DQDOLVLV�
VHEHOXPQ\D�� SHUXEDKDQ� GHELW� OLPSDVDQ� DNDQ�
EHUEDQGLQJ� OXUXV� WHUKDGDS� ZDNWX� VHEDJDL� EXNWL�
HNVLVWHQVL�SHUXEDKDQ�HNVWULP�WDWD�JXQD�ODKDQ�VHKLQJJD�
NHSXWXVDQ� SHULRGH� XODQJ� ��� WDKXQ� VHEDJDL� NDSDVLWDV�
GHVDLQ�UHOHYDQ�KDQ\D�SDGD�WDKXQ�������� 

3HUXEDKDQ�WDWD�JXQD�ODKDQ�VHFDUD�DEVROXW�PHPHQJDUXKL�
GHELW� OLPSDVDQ� VHEDJDL� EHEDQ� XQWXN� VDOXUDQ� GHQJDQ�
NDSDVLWDV�\DQJ�WHODK�GLEDWDVL��*DPEDU�KLGURJUDI�GHVDLQ�
WDKXQ������PHPEHUL�NHVLPSXODQ�WHUMDGL�SHUXEDKDQ�JDS�
\DQJ� VHEHOXPQ\D� WHODK� GLOLKDW� SDGD� JDPEDU� KLGURJUDI�
GHVDLQ�WDKXQ�������*DS�DQWDUD�KLGURJUDI�SHULRGH�XODQJ�
���� WDKXQ� GHQJDQ� KLGURJUDI� SHULRGH� XODQJ� ��� WDKXQ�
GDQ� ��� WDKXQ� VDQJDW� LQVLJQLILNDQ�� %HJLWX� SXQ� DQWDUD�
KLGURJUDI� SHULRGH� XODQJ� ��� WDKXQ� GHQJDQ� KLGURJUDI�
SHULRGH�XODQJ����WDKXQ��.DSDVLWDV�GHVDLQ�SHULRGH�XODQJ�
��� WDKXQ� \DQJ� VHEHOXPQ\D� UHOHYDQ� SDGD� WDKXQ� �����
GLQLODL� WLGDN� HIHNWLI� ODJL� GL� WDKXQ� ������ %LOD�
GLLPSOHPHQWDVLNDQ� NHPEDOL� GDODP� SHQJDPELODQ�
NHSXWXVDQ� NHELMDNDQ� SXEOLN� XSD\D� SHQJHORODDQ� '$6�
&LOLZXQJ�KLOLU��SHULRGH�XODQJ����� WDKXQ�GLQLODL�HIHNWLI�
GDQ� HILVLHQ� VHEDJDL� NDSDVLWDV� GHVDLQ� VDOXUDQ� 6XQJDL�
&LOLZXQJ� KLOLU�� 6HODLQ� WDKXQ� ����� GDQ� ������ WDKXQ�
����� MXJD� GLPRGHONDQ� PHQJJXQDNDQ� KXMDQ� UHQFDQD�
GHQJDQ�SHWD�WDWD�JXQD�ODKDQ�VHEDJDL�EHULNXW��� 

0HOLKDW� NRQGLVL� WDKXQ������ \DQJ�PHPLOLNL� SHUVHQWDVH�
XUEDQ� SDOLQJ� UHQGDK� GDQ� WHJDODQ� SDOLQJ� WLQJJL� ELOD�
GLEDQGLQJNDQ� WDKXQ������GDQ�������MDUDN�DQWDUD�GHELW�
SHULRGH�XODQJ����GDQ����WDKXQ�FHQGHUXQJ�VDPD�GHQJDQ�
JDS�DQWDUD�GHELW�SHULRGH�XODQJ����GDQ�����WDKXQ��3DGD�
WDKXQ� LQL� OHELK� WHUOLKDW�SHUEHGDDQ�KLGURJUDI�Q\D�GDODP�
PHQHQWXNDQ� NHELMDNDQ� PHQJHQDL� NDSDVLWDV� VDOXUDQ�
\DQJ�GLUHQFDQDNDQ��� 

6HMDODQ� GHQJDQ� GDHUDK� &LOLZXQJ� KLOLU� PHUXSDNDQ�
GDHUDK� SHUNRWDDQ� \DQJ� VDQJDW� GLQDPLV�� NHELMDNDQ�
VWDQGDU� EDQNIXOO� SHULRGH� XODQJ� ���� WDKXQ� WHODK�
GLWHWDSNDQ� VHEDJDL� NDSDVLWDV� GHVDLQ� ROHK� 'LQDV�
3HNHUMDDQ�8PXP�3HPHULQWDK�3URYLQVL�'DHUDK�.KXVXV�
,EXNRWD� -DNDUWD� GDODP� ³5HYLHZ� 0DVWHUSODQ�
3HQJHQGDOLDQ� %DQMLU� GDQ� 'UDLQDVH´�� WHUNKXVXV� SDGD�
.DQDO�%DQMLU�%DUDW�GDQ�.DQDO�%DQMLU�7LPXU��3HUXEDKDQ�
GHELW� SXQFDN� WHUKDGDS� SHUXEDKDQ� &� WHODK� GLVDMLNDQ�
GDODP� EHQWXN� JDPEDU� XQWXN� PHPSHUPXGDK� GDQ�
PHPSHUNXDW�DQDOLVLV�SHULRGH�XODQJ�GHVDLQ�\DQJ�SDOLQJ�
HIHNWLI�� 6DDW� &� VHEHVDU� ������ �VWDUWLQJ� SRLQW�� SDGD�
WDKXQ� ����� JDS� DQWDUD� GHELW� SXQFDN� GHVDLQ� SHULRGH�
XODQJ� ��� WDKXQ� GHQJDQ� ��� WDKXQ� VDQJDW� NHFLO� QDPXQ��
VHPDNLQ� EHUJHVHU� NH� NDQDQ� KLQJJD� PHQXMX� &�  � �����
SDGD� WDKXQ� ����� JDS� WHUVHEXW� VHPDNLQ� WHUOLKDW� GDQ�
FHQGHUXQJ�VDPD�GHQJDQ�JDS�DQWDUD�GHELW�SXQFDN�GHVDLQ�

 

3HWD�7DWD�*XQD�/DKDQ�'$6�&LOLZXQJ����� 
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SHULRGH� XODQJ� ��� WDKXQ� GHQJDQ� ���� WDKXQ�� 6HPHQWDUD�
������ JDS� DQWDUD� GHELW� SHULRGH� XODQJ� ��� GDQ� ��� WDKXQ�
OHELK� EHVDU� GLEDQGLQJ� JDS� ��� GHQJDQ� ���� WDKXQ� \DQJ�
KDPSLU�VDPD�� 

.HVLPSXODQ 

%HUGDVDUNDQ�VWXGL�LQL��GLGDSDWNDQ�EDKZD� 

�� GHELW� PRGHO� GLSHQJDUXKL� ROHK� LQWHQVLWDV� KXMDQ� \DQJ�
EHUEHGD� VHWLDS� SHULRGH� VLPXODVL�� 7LQJJL� 0XND� $LU��
0DQQLQJ��NRHILVLHQ�UXQ�RII��LQWHQVLWDV�LQILOWUDVL� 

�� 9DULDEHO� EHEDV� DWDX� YDULDEHO� \DQJ� GDSDW� GLDWXU�
�YDULDEOH�LQGHSHQGHQW��DGDODK�0DQQLQJ��NRHILVLHQ�UXQ�
RII��GDQ�VDWXUDWHG�K\GUDXOLF�FRQGXFWLYLW\� 

�� -LND� NHDGDDQ� VWHDG\� VXGDK� DGD� WDPSXQJDQ�
SHQJNDOLEUDVLDQ� VXOLW� GLODNXNDQ� VHEDJDL� EDKDQ�
SHUWLPEDQJDQ� SHPRGHODQ� NXUDQJ� YDOLG�� 0RGHO�
GLODNXNDQ� WDQSD� PHPSHUWLPEDQJNDQ� WDPSXQJDQ�
HNVLVWLQJ�SDGD�ZLOD\DK�PRGHO� 

�� -XVWLILNDVL� DQJND� 0DQQLQJ� OHELK� EHUSHQJDUXK�
GLEDQGLQJNDQ� MXVWLILNDVL� NRHILVLHQ� UXQ� RII� WHUKDGDS�
GHELW� PRGHO�� 3HQJDWXUDQ� DQJND� 0DQQLQJ� \DQJ�
VHPDNLQ�EHVDU�DNDQ�PHPSHUROHK�GHELW�\DQJ�VHPDNLQ�
NHFLO�GDQ�VHEDOLNQ\D� 

�� 3HUXEDKDQ� WDWD� JXQD� ODKDQ� PHPHQJDUXKL� GHELW�
OLPSDVDQ� \DQJ� PDQD� HYDOXDVL� NDSDVLWDV� GHVDLQ�
PHQMDGL� WLQGDNDQ� UXWLQ� DJDU� WHWDS� UHOHYDQ� WHUKDGDS�
ZDNWX�� 

'DIWDU�3XVWDND 

$UF*,6� 5HVRXUFHV� ������ (VUL� *HRJUDSKLF� ,QIRUPDWLRQ�
6\VWHP� &RPSDQ\�� DFFHVVHG� ��� -DQXDU\� ������
KWWS���UHVRXUFHV�HVUL�FRP�KHOS�����DUFJLVGHVNWRS�
FRP�JSBWRROUHI�FRYHUDJHBWRROER[�
FUHDWLQJBWKLHVVHQBSRO\JRQV�KWP� 

%U\DQ�� 7�0�� �������� 0DSH-5�� $� 5HVFDOHG� 0HDVXUH� RI�
$FFXUDF\� IRU� &URVV-6HFWLRQDO� )RUHFDVWV��
5HWULHYHG�IURP�KWWSV���FVVG�XFU�HGX�3DSHUV� 

(QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\� �������� *XLGDQFH� RQ�
(QYLURQPHQWDO� 'DWD� 9HULILFDWLRQ� DQG� 'DWD�
9DOLGDWLRQ� (3$�4$�*-��� 5HWULHYHG� IURP� KWWSV���
ZZZ�HSD�JRY�VLWHV�SURGXFWLRQ�ILOHV�����-���
GRFXPHQWV�J�-ILQDO�SGI� 

)DULG��0RKDPPDG�	�0DQR��$NLUD�	�8GR��.HLNR��)ORRG�
5XQRII� &KDUDFWHULVWLFV� 'XH� 7R� /DQG� &RYHU�
&KDQJH�LQ�8SSHU�&LOLZXQJ�5LYHU�%DVLQ�,QGRQHVLD�
8VLQJ��'�'LVWULEXWHG�0RGHO�&RXSOHG�:LWK�1&)�
7DQN�0RGHO��7RKRNX�8QLYHUVLW\��-DSDQ������� 

)RUPiQHN�� $��� 6LODVDUL�� .XVXPD�� 0�6�%�� 	� .DUGKDQD��
+��� ������ 7ZR-'LPHQVLRQDO� 0RGHO� RI� &LOLZXQJ�
5LYHU� )ORRG� LQ� '.,� -DNDUWD� IRU� 'HYHORSPHQW� RI�
WKH�5HJLRQDO� )ORRG� ,QGH[�0DS�� -��(QJ��7HFKQRO��
6FL�������1R��������-���� 

+\GURORJLF�(QJLQHHULQJ�&HQWUH�������86�$UP\�&RUSV�RI�
(QJLQHHUV�� DFFHVVHG� ��� -DQXDU\� ������ KWWS���

ZZZ�KHF�XVDFH�DUP\�PLO�VRIWZDUH�KHF-KPV�
IHDWXUHV�DVS[� 

.XQWRUR�� $�$��� 3XWUR�� $�:��� .XVXPD�� 0�6�%��� DQG�
1DWDVDSXWUD�� 6��� ������ 7KH� HIIHFW� RI� ODQG� XVH�
FKDQJH� WR�PD[LPXP�DQG�PLQLPXP�GLVFKDUJH� LQ�
&LNDSXQGXQJ� 5LYHU� %DVLQ�� $,3� &RQIHUHQFH�
3URFHHGLQJV������������������ 

.XVXPD��0�6�%���5DKD\X��+�3���)DULG��0���$GLW\DZDQ��
0�%���6HWLDZDWL��7���GDQ�6LODVDUL��5���������6WXGL�
3HQJHPEDQJDQ� SHWD� LQGHNV� UHVLNR� EDQMLU� SDGD�
NHOXUDKDQ� %XNLW� 'XUL� -DNDUWD�� -XUQDO� 7HNQLN�
6LSLO�,7%������������-���� 

0,.(�'+,��'+,�:DWHU�DQG�(QYLURQPHQW��DFFHVVHG����
-DQXDU\� ������ KWWSV���
ZZZ�PLNHSRZHUHGE\GKL�FRP�SURGXFWV�PLNH-
VKH� 

0RH�� ,�� 5��� .XUH�� 6��� -DQXUL\DGL�� 1�� )��� 	� )DULG�� 0���
������ )XWXUH� SURMHFWLRQ� RI� IORRG� LQXQGDWLRQ�
FRQVLGHULQJ� ODQG-XVH� FKDQJHV� DQG� ODQG�
VXEVLGHQFH� LQ� -DNDUWD�� ,QGRQHVLD�� +\GURORJLFDO�
5HVHDUFK�/HWWHUV������1R�������-���� 

0LVKUD�� %�� .��� (PDP�� $�� 5��� 0DVDJR�� <��� ������
$VVHVVPHQW� RI� IXWXUH� IORRG� LQXQGDWLRQV� XQGHU�
FOLPDWH� DQG� ODQG� XVH� FKDQJH� VFHQDULRV� LQ� WKH�
&LOLZXQJ�5LYHU�%DVLQ��-DNDUWD��-RXUQDO�RI�)ORRG�
5LVN�0DQDJHPHQW������6����-6����� 

1DVK�� -�(�� DQG� -�9�� 6XWFOLIIH� ������� 5LYHU� IORZ�
IRUHFDVWLQJ� WKURXJK�FRQFHSWXDO�PRGHOV�SDUW� ,�—�
$� GLVFXVVLRQ� RI� SULQFLSOHV�� -RXUQDO� RI�
+\GURORJ\�������������–���� 

1DWLRQDO� 3URJUDP� RQ� 7HFKQRORJ\� (QKDQFHG� /HDUQLQJ��
DFFHVVHG� ��� -DQXDU\� ������ KWWSV���QSWHO�DF�LQ�
FRXUVHV�����������PRGXOH��OHFWXUH��
OHFWXUH��SGI� 

6DQJMXQ�� ,P��� +\HRQMXQ�� .LP��� &KXOJ\XP�� .LP�� DQG�
&KHROKHH�� -DQJ�� �� $VVHVVLQJ� 7KH� ,PSDFWV� RI�
/DQG� 8VH� &KDQJHV� RQ� &DFWKPHQW� +\GURORJ\�
XVLQJ� 0,.(� 6+(�� (QYLURQPHQWDO� *HRORJ\�
-RXUQDO���������SS�����–���������� 

6WRFKDVWLF� +\GURORJ\� E\� 3�-D\DUDPL� 5HGG\� ��������
/D[PL�3XEOLFDWLRQV��1HZ�'HOKL�� 
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