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$%675$&7
,NRQRV�VDWHOOLWH�LPDJH�LV�DQ�LPDJH�WKDW�KDV�D�KLJK�VSDWLDO�UHVROXWLRQ�ZLWK�SL[HO�DFFXUDF\�RI�RQH�PHWHU�IRU�SDQFKURPDWLF�
DQG� IRXU�PHWHU�PXOWLVSHFWUDO��6SHVLINDVL� ,.2126� LPDJHU\�SURYLGHV� WKH� DELOLW\� WR� UHFRUG�DQ�REMHFW� RQH�PHWHU��
7KHUHIRUH�WKH�XVH�RI�,NRQRV�LPDJHU\�WR�LGHQWLI\�REMHFWV�DQG�EXLOGLQJV�/DQG�7D[��3%%��LV�GLPXQJNLQNDQ�8QWXN�
GHWHUPLQH�WKH�DELOLW\�RI�,NRQRV�LPDJHU\�LQ�WKH�LGHQWLÀFDWLRQ�RI�REMHFWV�/DQG�DQG�%XLOGLQJ�7D[��3%%��FRQGXFWHG�
UHVHDUFK�WKDW�DLPV�WR�GHWHUPLQH�WKH�DFFXUDF\�RI�WKH�LQWHUSUHWDWLRQ�RI�,NRQRV�LPDJHU\�IRU�LGHQWLÀFDWLRQ�RI�REMHFWV�
81���81�WR�PDS�REMHFWV�EDVHG�RQ�,NRQRV�LPDJHU\�LQWHUSUHWDWLRQ��ÀHOG�VXUYH\�DQG�HYDOXDWH�WKH�UHVXOWV�RI�%ORFN�
0DSV�XVHV�PDS�LPDJH�LQWHUSUHWDWLRQ�,NRQRV�3HQHOLWLDQ�JHRJUDÀ�3HQJXPSXODQ�XVLQJ�GHVFULSWLYH�PHWKRGV�RI�GDWD�
LV�GRQH�WKURXJK�WKH�LQWHUSUHWDWLRQ�RI�,NRQRV�LPDJHU\��ÀHOG�WHVWV��LQWHUYLHZV�DQG�GRFXPHQWDWLRQ��'DWD�DQDO\VLV�LV�
WKH�DQDO\VLV�RI�WKH�OHYHO�RI�LPDJH�LQWHUSUHWDWLRQ��DQDO\VLV�DQG�PDS�RYHUOD\�DQDO\VLV��7KH�UHVXOWV�VKRZHG�WKDW�WKH�
OHYHO�RI�LQWHUSUHWDWLRQ�RI�,NRQRV�LPDJHU\�IRU�LGHQWLÀFDWLRQ�RI�REMHFWV�DQG�WKH�8QLWHG�1DWLRQV�LV��������FRPPLVVLRQ�
HUURU�LV���������5HVXOWV�IURP�D�EORFN�PDS�XVLQJ�,NRQRV�LPDJHU\�LQWHUSUHWDWLRQ�RI�HYDOXDWLRQ�UHVXOWV�KDYH�QRW�\HW�
UHJLVWHUHG�����REMHFWV�LQ�WKH�PDS�RI�%ORFN�81�WD[��&DQ�EH�FRQFOXGHG�WKDW�WKH�,NRQRV�LPDJHU\�FDQ�EH�XVHG�DV�WKH�
SULPDU\�GDWD�VRXUFH�IRU�LGHQWLÀFDWLRQ�RI�REMHFWV�

.H\�ZRUGV��,NRQRV�LPDJH��LPDJH�LQWHUSUHWDWLRQ��REMHFW�LGHQWLÀFDWLRQ��UHPRWH�VHQVLQJ��REMHFW�RI�SURSHUW\�WD[�

$%675$.
&LWUD�,NRQRV�DGDODK�FLWUD�VDWHOLW�\DQJ�PHPLOLNL�UHVROXVL�VSDVLDO�WLQJJL�GHQJDQ�NHWHOLWLDQ�SLNVHO�VDWX�PHWHU�
XQWXN� SDQNURPDWLN� GDQ� HPSDW� �PHWHU� XQWXN�PXOWLVSHNWUDO�� 6SHVLINDVL� LQL�PHPEHULNDQ� FLWUD� LNRQRV�
NHPDPSXDQ�PHUHNDP� RE\HN� VHEHVDU� VDWX�PHWHU�� 2OHK� NDUHQD� LWX�� SHQJJXQDDQ� FLWUD� ,NRQRV� XQWXN�
PHQJLGHQWLILNDVL� RE\HN� 3DMDN� %XPL� GDQ� EDQJXQDQ� �3%%�� VDQJDW� GLPXQJNLQNDQ�8QWXN�PHQJHWDKXL�
NHPDPSXDQ�FLWUD�,NRQRV�GDODP�LGHQWLILNDVL�REMHN�3DMDN�%XPL�GDQ�%DQJXQDQ��3%%��GLODNXNDQ�SHQHOLWLDQ�
\DQJ�EHUWXMXDQ�XQWXN�PHQJHWDKXL�WLQJNDW�NHWHOLWLDQ�LQWHUSUHWDVL�FLWUD�,NRQRV�XQWXN�LGHQWLILNDVL�REMHN�
3%%��PHPHWDNDQ�RE\HN�3%%�EHUGDVDUNDQ�KDVLO�LQWHUSUHWDVL�FLWUD�,NRQRV��GDQ�PHQJHYDOXDVL�3HWD�%ORN�GDUL�
KDVLO�VXUYH\�ODSDQJDQ�PHQJJXQDNDQ�SHWD�KDVLO�LQWHUSUHWDVL�FLWUD�,NRQRV��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�
PHWRGH�GHVNULSWLI�JHRJUDIL��3HQJXPSXODQ�GDWD�GLODNXNDQ�PHODOXL�LQWHUSUHWDVL�FLWUD�,NRQRV��XML�ODSDQJDQ��
ZDZDQFDUD��GDQ�GRNXPHQWDVL��$QDOLVLV�GDWD�\DQJ�GLODNXNDQ�DGDODK�DQDOLVLV�WLQJNDW�LQWHUSUHWDVL�FLWUD��
DQDOLVLV� SHWD�� GDQ� DQDOLVLV� RYHUOD\��+DVLO� SHQHOLWLDQ�PHPSHUOLKDWNDQ� EDKZD� WLQJNDW� LQWHUSUHWDVL� FLWUD�
,NRQRV�XQWXN�LGHQWLILNDVL�RE\HN�3%%�DGDODK��������GDQ�NHVDODKDQ�NRPLVL�DGDODK���������+DVLO�HYDOXDVL�
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SHWD� %ORN� PHQJJXQDNDQ� KDVLO� LQWUHSUHWDVL� FLWUD�
,NRQRV� WHUGDSDW�����RE\HN�SDMDN�EHOXP�WHUGDIWDU�
GDODP� SHWD� %ORN� 3%%�� -DGL� GDSDW� GLVLPSXONDQ�
EDKZD� FLWUD� ,NRQRV� GDSDW� GLJXQDNDQ� VHEDJDL�
VXPEHU�GDWD�XWDPD�XQWXN�LGHQWLILNDVL�REMHN�

.DWD� .XQFL�� FLWUD� LNRQRV�� LQWHUSUHWDVL� FLWUD��
LGHQWLÀNDVL�RE\HN��SHQJLQGHUDDQ�MDXK��RE\HN�3DMDN�
%XPL�GDQ�%DQJXQDQ�

3(1*$17$5
3HQJLQGHUDDQ�MDXK�DGDODK�LOPX�GDQ�VHQL�

XQWXN�PHPSHUROHK� LQIRUPDVL� WHQWDQJ� REMHN��
GDHUDK�DWDX�JHMDOD�GHQJDQ�MDODQ�PHQJDQDOLVLV�
GDWD� \DQJ� GLSHUROHK� GHQJDQ� PHQJJXQDNDQ�
DODW� WDQSD� NRQWDN� ODQJVXQJ� WHUKDGDS� REMHN��
GDHUDK�DWDX�JHMDOD�\DQJ�GLNDML��/LOOHVDQG�GDQ�
.LHIHU������� ���� 3HQJXPSXODQ� GDWD� GDODP�
SHQJLQGHUDDQ� MDXK� GLODNXNDQ� GDUL� MDUDN�
MDXK� GHQJDQ� PHQJJXQDNDQ� VHQVRU� EXDWDQ��
6HQVRU� PHUHNDP� WHQDJD� \DQJ� GLSDQWXONDQ�
DWDX� GLSDQFDUNDQ� ROHK� REMHN� GL� SHUPXNDDQ�
EXPL�� 6HWHODK� GLSURVHV� UHNDPDQ� WHQDJD�
LQL� PHPEXDKNDQ� GDWD� SHQJLQGHUDDQ� MDXK��
'HQJDQ� PHODNXNDQ� DQDOLVLV� WHUKDGDS� GDWD�
\DQJ�WHUNXPSXO�LQL�GDSDW�GLSHUROHK�LQIRUPDVL�
WHQWDQJ�RE\HN��GDHUDK��DWDX�JHMDOD�\DQJ�GLNDML�

&LWUD� SHQJLQGHUDDQ� MDXK� PHUXSDNDQ�
JDPEDUDQ� \DQJ� PHQ\HUXSDL� ZXMXG� DVOL�
GDUL� REMHN� \DQJ� GLUHNDP�� ,GHQWLILNDVL� REMHN�
GL� ODSDQJDQ� PHODOXL� FLWUD� GDSDW� GLODNXNDQ�
GHQJDQ� LQWHSUHWDVL� DWDX� SHQDIVLUDQ� FLWUD�
SHQJLQGHUDDQ� MDXK� DJDU� GDSDW� PHQLODL� DUWL�
SHQWLQJQ\D� REMHN� WHUVHEXW� �3XUZDGKL�� ������
����� .XDOLWDV� REMHN� \DQJ� WHUHNDP� SDGD� FLWUD�
EHUJDQWXQJ� SDGD� UHVROXVL� FLWUD� WHUVHEXW��
5HVROXVL� DGDODK� SDUDPHWHU� OLPLW� DWDX� GD\D�
SLVDK� REMHN� \DQJ� PDVLK� GDSDW� GLEHGDNDQ�
�3XUZDGKL����������������

,NRQRV� DGDODK� VDWHOLW� PLOLN� 6SDFH�
,PDJLQJ� �86$�� \DQJ� GLOXQFXUNDQ� EXODQ�
6HSWHPEHU������GDQ�PHQ\HGLDNDQ�GDWD�XQWXN�
WXMXDQ� NRPHUVLDO� SDGD� DZDO� WDKXQ� ������
,NRQRV�DGDODK�VDWHOLW�GHQJDQ�UHVROXVL�VSDVLDO�
WLQJJL� \DQJ� PHUHNDP� GDWD� PXOWLVSHNWUDO�
�� NDQDO� SDGD� UHVROXVL� �� PHWHU� GDQ� VHEXDK�
NDQDO� SDQNURPDWLN� GHQJDQ� UHVROXVL� VDWX�
PHWHU�� ,QL� EHUDUWL� ,NRQRV� PHUXSDNDQ� VDWHOLW�

NRPHUVLDO� SHUWDPD� \DQJ� GDSDW� PHPEXDW�
LPDJH� EHUHVROXVL� WLQJJL� �5RYLFN\����������
6SHVLILNDVL�LQL�PHPEHULNDQ�NHPDPSXDQ�&LWUD�
,NRQRV� XQWXN� GDSDW� PHUHNDP� RE\HN� OHELK�
GHWDLO� GLEDQGLQJNDQ� GHQJDQ� FLWUD� ODLQ� \DQJ�
PHPLOLNL� UHVROXVL� VSDVLDO�\DQJ� OHELK� UHQGDK��
.DUDNWHULVWLN� VDWHOLW� LNRQRV� GLSHUOLKDWNDQ�
GDODP�7DEHO���

7DEHO���
�.DUDNWHULVWLN�6DWHOLW�,NRQRV

(OHPHQ� .HWHUDQJDQ

/DXQFK�'DWH� ���6HSWHPEHU������
9DQGHQEHUJ�$LU�)RUFH�%DVH��
&DOLIRUQLD�

2SHUDWLRQDO�/LIH� 2YHU���<HDUV�

2UELW� �����GHJUHH��VXQ�V\QFKURQRXV�

6SHHG�RQ�2UELW� ����NLORPHWHUV������PLOHV��SHU�
VHFRQG�

6SHHG�2YHU�WKH�
*URXQG�

����NLORPHWHUV������PLOHV��SHU�
VHFRQG�

1XPEHU�RI�
5HYROXWLRQV�$URXQG�
WKH�(DUWK�

�����HYHU\����KRXUV�

2UELW�7LPH�$URXQG�
WKH�(DUWK�

���PLQXWHV�

$OWLWXGH� ����NLORPHWHUV������PLOHV��

5HVROXWLRQ� 1DGLU�������PHWHUV������IHHW��
SDQFKURPDWLF�����PHWHUV�
������IHHW��PXOWLVSHFWUDO�����
2II�1DGLU�����PHWHU������IHHW��
SDQFKURPDWLF�����PHWHUV�������
IHHW��PXOWLVSHFWUDO�

,PDJH�6ZDWK� �����NLORPHWHUV������PLOHV��DW�
QDGLU�
�����NLORPHWHUV������PLOHV�DW�����
RII�QDGLU��

(TXDWRU�&URVVLQJ�7LPH� 1RPLQDOO\�������D�P��VRODU�WLPH�

5HYLVLW�7LPH� $SSUR[LPDWHO\���GD\V�DW���PHWHU�
UHVROXWLRQ������ODWLWXGH�

'\QDPLF�5DQJH� ���ELWV�SHU�SL[HO�
,PDJH�%DQGV� 3DQFKURPDWLF��EOXH��JUHHQ��UHG��

QHDU�LQIUDUHG�
6XPEHU��6SDFH�,PDJLQJ����������

6DDW�LQL�'LUHNWRUDW�-HQGHUDO��'LUMHQ��3DMDN�
WHODK�PHPLOLNL�FLWUD�VDWHOLW�GDUL�VHEDJLDQ�EHVDU�
ZLOD\DK� ,QGRQHVLD�� \DLWX� FLWUD� ,NRQRV�� &LWUD�
,NRQRV�PHPLOLNL�UHVROXVL�VSDVLDO�WLQJJL�GHQJDQ�
NHWHOLWLDQ�SLNVHO� ��PHWHU�XQWXN�SDQNURPDWLN�
GDQ� �� PHWHU� XQWXN� PXOWLVSHNWUDO�� 5HVROXVL�
VSDVLDO� \DQJ� WLQJJL� WHUVHEXW� PHPEHULNDQ�
NHPDPSXDQ�&LWUD� ,NRQRV�XQWXN�PHQGHWHNVL�
RE\HN� VHEHVDU� �� PHWHU�� .HOHELKDQ� ODLQQ\D��
&LWUD� ,NRQRV� GDSDW� PHPEHULNDQ� LQIRUPDVL�
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\DQJ�DNWXDO�VHVXDL�GHQJDQ�NRQGLVL�ODSDQJDQ�
SDGD�VDDW�SHUHNDPDQ�GDWD��'HQJDQ�NHOHELKDQ�
WHUVHEXW�� GLPXQJNLQNDQ� GDSDW� GLSHUROHK�
LQIRUPDVL� \DQJ� OHELK� OHQJNDS� GDQ� WHUNLQL�
PHQJHQDL�NRQGLVL�ZLOD\DK�\DQJ�DNDQ�GLGDWD�
VHEDJDL� RE\HN� SDMDN� EHVHUWD� GLVWULEXVL�
VSDVLDOQ\D�� %HEHUDSD� LQIRUPDVL� \DQJ� GDSDW�
GLSHUROHK�XQWXN�SHQGDWDDQ�GDQ�SHQLODLDQ�3%%�
DQWDUD� ODLQ� MHQLV� GDQ� IXQJVL� ODKDQ�� XNXUDQ��
OHWDN� REMHN� SDGD� NHODV� WDQDK�� MXPODK� RE\HN�
SDMDN��GDQ�VHEDJDLQ\D�

6DDW� LQL� LGHQWLILNDVL� RE\HN� SDMDN� XQWXN�
SHQGDWDDQ� SDMDN� GL� .DQWRU� 3HOD\DQDQ�
3DMDN� �.33�� .RWD� 6XUDNDUWD� .RWD� PDVLK�
PHQJJXQDNDQ� PHWRGH� NRQYHQVLRQDO� \DLWX�
LGHQWLILNDVL� ODQJVXQJ� GL� ODSDQJDQ�� 0HQXUXW�
SHWXJDV� SDMDN� EDKZD� LGHQWLILNDVL� GLODNXNDQ�
ROHK�SLKDN�NHWLJD��RXWVRXUFLQJ��GDQ�NHOXUDKDQ�
VHUWD� GLDZDVL� ROHK� SLKDN� .33�� +DVLO�
LGHQWLILNDVL� WHUVHEXW� NHPXGLDQ� GLYDOLGDVL�
ROHK� SHWXJDV� .33�� 6HWHODK� SURVHV� YDOLGDVL��
.33� PHQJHOXDUNDQ� 6XUDW� 3HPEHULWDKXDQ�
3DMDN�7HUXWDQJ��6337��\DQJ�DNDQ�GLVHUDKNDQ�
ROHK�VXE\HN�SDMDN�PHODOXL�NDQWRU�NHOXUDKDQ��
,GHQWLILNDVL� WLGDN� GLODNXNDQ� WLDS� WDKXQ��
WHWDSL�GLOLKDW�GDUL�SRWHQVL�VXDWX�ZLOD\DK�DWDX�
VXDWX� ZLOD\DK� WHUVHEXW� VXGDK� ODPD� WLGDN�
GLODNXNDQ� SHPHOLKDUDDQ� GDWD�� 3HPHOLKDUDDQ�
GDWD� PHOLSXWL� SHUXEDKDQ� QDPD� SHPLOLN��
DODPDW��OXDV�WDQDK��GDQ�OHWDN�WDQDK�VHUWD��GDWD�
WHUVHEXW� GLVLPSDQ� GDODP� 6PDUW� 0DS� 3%%��
&DUD�LGHQWLILNDVL�WHUVHEXW�PHOLEDWNDQ�EDQ\DN�
VXPEHUGD\D�PDQXVLD��6HODLQ�LWX��PHPHUOXNDQ�
GDQD�\DQJ�FXNXS�EHVDU�GDQ�ZDNWX�\DQJ�ODPD��
DSDODJL� MLND� ZLOD\DK� \DQJ� GLGDWD� OXDV� GDQ�
PHPLOLNL� SHUNHPEDQJDQ� ILVLN� \DQJ� FHSDW��
VHKLQJJD�EDQ\DN�RE\HN�GDWD�EDUX�\DQJ�KDUXV�
GLLGHQWLILNDVL��

3HQHOLWLDQ� LQL� LQJLQ� PHQDPSLONDQ�
VHEXDK� PHWRGH� XQWXN� LGHQWLILNDVL� RE\HN�
3%%�PHQJJXQDNDQ�LQWHUSUHWDVL�&LWUD�,NRQRV��
,QWHUSUHWDVL�DWDX�SHQDIVLUDQ�FLWUD�SHQJLQGHUDDQ�
MDXK� PHUXSDNDQ� NHJLDWDQ� PHQJHNVSORUDVL�
LQIRUPDVL� GDUL� FLWUD� GHQJDQ� PDNVXG� XQWXN�
PHQJLGHQWLILNDVL�RE\HN�\DQJ�WHUJDPEDU�SDGD�
FLWUD� �3XUZDGKL�� ������ ����� 'DWD� LQWHUSUHWDVL�
FLWUD� � GDSDW� GLJXQDNDQ� DSDELOD� PHPHQXKL�

V\DUDW�XML�NHWHOLWLDQ�LQWHUSUHWDVL��8ML�NHWHOLWLDQ�
LQWHUSUHWDVL� FLWUD� GDSDW� GLODNXNDQ� GHQJDQ�
EHUEDJDL�FDUD��8ML�NHWHOLWLDQ�GDODP�SHQHOLWLDQ�
LQL� PHQJJXQDNDQ� WDEHO� SHUKLWXQJDQ� PDWULN�
NRQIXVL�7DEHO� SHUKLWXQJDQ� PDWULN� NRQIXVL�
PHUXSDNDQ�GHULYDVL�GDUL�SHQMXPODKDQ�RPLVL��
NRPLVL��GDQ�NHVHOXUXKDQ�NHWHOLWLDQ�SHPHWDDQ�
�6KRUW�� ������ ����� 2PLVL� DGDODK� MXPODK�
NHVDODKDQ� LQWHUSUHWDVL� GDUL� REMHN� ;� GLEDJL�
MXPODK� VHOXUXK� REMHN� \DQJ� GLLQWHUSUHWDVL��
.RPLVL� DGDODK� MXPODK� REMHN� ODLQ� \DQJ�
GLLQWHUSUHWDVLNDQ� VHEDJDL� REMHN� ;� GLEDJL�
MXPODK� VHOXUXK� REMHN� \DQJ� GLLQWHUSUHWDVL��
VHGDQJNDQ� NHWHOLWLDQ� SHPHWDDQ� DGDODK�
MXPODK� REMHN� ;� \DQJ� GLLQWHUSUHWDVL� EHQDU�
GLEDJL� MXPODK� REMHN� ;� \DQJ� GLLQWHUSUHWDVL�
EHQDU� GLWDPEDK� MXPODK� RPLVL� GDQ� NRPLVL��
.HWHOLWLDQ�SHPHWDDQ�GLKLWXQJ� WLDS�NODVLILNDVL�
REMHN�� .HVHOXUXKDQ� NHWHOLWLDQ� SHPHWDDQ�
GLKLWXQJ�GHQJDQ�PHQMXPODKNDQ�REMHN�;�\DQJ�
GLLQWHUSUHWDVL� EHQDU� GDUL� VHPXD� NODVLILNDVL�
REMHN�GLEDJL� GHQJDQ� MXPODK� VHOXUXK� VDPSHO�
REMHN��'DWD�LQWHUSUHWDVL�FLWUD�WHODK�PHPHQXKL�
V\DUDW�DSDELOD�WLQJNDW�NHWHOLWLDQ�LQWHUSUHWDVL!�
����� VHGDQJNDQ� NHVDODKDQ� NRPLVL� �����
�6XWDQWR�����������

+DVLO� LQWHUSUHWDVL� &LWUD� ,NRQRV�
GLJXQDNDQ� XQWXN� PHPHWDNDQ� RE\HN� 3%%�
\DQJ� � GLJXQDNDQ� XQWXN� PHQJHYDOXDVL� SHWD�
%ORN� GDUL� .33�� 3HWD� %ORN� DGDODK� SHWD� \DQJ�
GLEXDW�ROHK�.33�\DQJ�EHULVL�LQIRUPDVL�WHQWDQJ�
RE\HN� SDMDN� GDODP� DUHDO� SHQJHORPSRNDQ�
ELGDQJ�WDQDK�WHUNHFLO�\DQJ�GLJXQDNDQ�VHEDJDL�
SHWXQMXN� ORNDVL� REMHN� SDMDN� � \DQJ� XQLN� GDQ�
SHUPDQHQ�� ,QIRUPDVL� RE\HN� GDODP� 3HWD�
%ORN� GLSHUROHK� PHPDOXL� VXUYHL� ODSDQJDQ��
(YDOXDVL� 3HWD� %ORN� EHUGDVDUNDQ� LQWHUSUHWDVL�
&LWUD� ,NRQRV� PHQJJXQDNDQ� DQDOLVLV� RYHUOD\��
\DLWX� PHPEDQGLQJNDQ� PLQLPDO� GXD� OD\HU�
SHWD� GDODP� SUR\HNVL� GDQ� NRRUGLQDW� \DQJ�
VDPD�� WHWDSL� PHPLOLNL� NDQGXQJDQ� LQIRUPDVL�
\DQJ� EHUEHGD�� � 'DUL� SHUEHGDDQ� LQL� GLFDUL�
SHUSRWRQJDQ� DWDX� NRPELQDVL� GDUL� RE\HN�
KDVLO� RYHUOD\�� 3DGD� SHQHOLWLDQ� LQL�� SHUEHGDDQ�
LQIRUPDVL� \DQJ� GLDPELO� DGDODK� LQIRUPDVL�
VHOLVLK� DQWDUD� MXPODK� REMHN� SDMDN� \DQJ�
WHUGDSDW�SDGD�SHWD�EORN�3%%�GHQJDQ� MXPODK�
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REMHN� SDMDN� \DQJ� EHUKDVLO� GL� LGHQWLILNDVL�
PHODOXL�LQWHUSUHWDVL�&LWUD�,NRQRV�

.HUDQJND�7HRULWLN
3HQHOLWLDQ� \DQJ� GLODNXNDQ� 6DQWRVD�

EHUMXGXO� ³3HQJJXQDDQ� )RWR� 8GDUD� 8QWXN�
0HPHWDNDQ�2EMHN�3DMDN�%XPL�GDQ�%DQJXQDQ�
GL� .RWDPDG\D� <RJ\DNDUWD´� �6DQWRVD�� ������
0HWRGH� \DQJ� GLJXQDNDQ� \DLWX� SHPEDJLDQ�
ZLOD\DK�� SHQJXPSXODQ� GDWD�� GDQ� DQDOLVD�
GDWD�� /XDV� GLKLWXQJ� GHQJDQ� VLVWHP� JULG�
\DLWX� GHQJDQ� PHPEDJL� WLDS� EORN� GDQ� WLDS�
SHQJJXQDDQ� ODKDQ� GDODP� NRWDN�NRWDN�
NHFLO� GHQJDQ� XNXUDQ� WHUWHQWX�� 'DUL� KDVLO�
SHQHOLWLDQ� GLNHWDKXL� EDKZD� IRWR� XGDUD�
SDQNURPDWLN�KLWDP�SXWLK�VNDOD����������GDSDW�
GLJXQDNDQ� XQWXN� LGHQWLILNDVL� REMHN� 3%%�
GDQ�PHPHWDNDQQ\D��1LODL� NHWHOLWLDQ� VHOXUXK�
NODVLILNDVL�VHEHVDU���������VHGDQJNDQ�MXPODK�
REMHN�3%%�\DQJ�DGD�GL�.RWDPDG\D�<RJ\DNDUWD�
GLWDNVLU�VHEDQ\DN��������EXDK�

3UDPDGDQL���������PHODNXNDQ�SHQHOLWLDQ�
EHUMXGXO³3HPDQIDDWDQ� &LWUD� 6DWHOLW� ,NRQRV�
GDQ� 6LVWHP� ,QIRUPDVL� *HRJUDIL� 8QWXN�
0HQJHWDKXL�1LODL� -XDO�2EMHN�3DMDN�%XPL�'L�
.HFDPDWDQ� 'DQXUHMDQ� .RWD� <RJ\DNDUWD�´�
0HWRGH�\DQJ�GLJXQDNDQ�\DLWX�SHQJKDUNDWDQ�
DWDX� VNRULQJ� GDQ� SHPERERWDQ�� 6DWXDQ�
SHPHWDDQ� \DQJ� GLJXQDNDQ� \DLWX� EORN�� 'DUL�
KDVLO�SHQHOLWLDQ�GLNHWDKXL�EDKZD�FLWUD�,NRQRV�
ZDUQD�DVOL� �7UXH�&RORU��GDSDW�GLPDQIDDWNDQ�
GDODP� LGHQWLILNDVL� EHQWXN� � SHQJJXQDDQ�
ODKDQ��+DVLO�NHWHOLWLDQ�XML� LQWHSUHWDVL� VHEHVDU�
�������� %HUGDVDUNDQ� KDVLO� SHPHWDDQ�� QLODL�
MXDO�EXPL�ODKDQ�GL�GDHUDK�SHQHOLWLDQ�GLEDJL�
PHQMDGL� OLPD� NHODV� PHQXQMXNNDQ� QLODL� MXDO�
EXPL���ODKDQ�.HODV�,��VDQJDW�WLQJJL���.HODV�,,�
�WLQJJL���.HODV�,,,��VHGDQJ���.HODV�,9��UHQGDK���
GDQ�.HODV�9��VDQJDW�UHQGDK��

6LPDUDQJNLU� �������� PHODNXNDQ�
SHQHOLWLDQ� EHUMXGXO� ³3HPDQIDDWDQ� &LWUD�
,NRQRV�'DODP�.HJLDWDQ�3HQLQJNDWDQ�3RWHQVL�
3HQHULPDDQ�3DMDN�%XPL�GDQ�%DQJXQDQ��6WXGL�
.DVXV�� .HOXUDKDQ� 6XNDUHVL�� .HFDPDWDQ�
7DQDK�6DUHDO��GDQ�.RWD�%RJRU�´��0HWRGH�\DQJ�
GLJXQDNDQ�\DLWX�VXUYHL�ODSDQJDQ��LQWHSUHWDVL�
FLWUD� ,NRQRV�� GDQ� SHUEDQGLQJDQ� KDVLO�

LQWHSUHWDVL�GHQJDQ�KDVLO�VXUYHL�ODSDQJDQ��'DUL�
KDVLO� SHQHOLWLDQ� GLNHWDKXL� EDKZD� EHUGDVDU�
SHUEDQGLQJDQ� KDVLO� LQWHSUHWDVL� FLWUD� ,NRQRV�
GHQJDQ�SHWD�EORN�3%%��GLWHPXNDQ�SHUEHGDDQ�
SDGD� OXDV� EDQJXQDQ� \DLWX� ����� ����P�� GDQ�
OXDV�SHQJJXQDDQ�ODKDQ�\DLWX���������P���

%DPEDQJ� (GKL� /HNVRQR� GDQ� <XOLDQD�
6XVLORZDWL� ������� PHODNXNDQ� SHQHOLWLDQ�
EHUMXGXO�7KH�$FFXUDF\� ,PSURYHPHQW� RI� 6SDVLDO�
'DWD� IRU� /DQG� 3DUFHO� DQG� %XLOGLQJV� 7D[DWLRQ�
2EMHFWV� E\� 8VLQJ� WKH� /DUJH� 6FDOH� 2UWKR�
,PDJH� 'DWD�� 0HWRGH� \DQJ� GLJXQDNDQ� \DLWX�
SHQJXPSXODQ� GDWD� ODSDQJDQ�� SHPURVHVDQ�
GDWD��GDQ�PHPEDQGLQJNDQ�SRVLVL�REMHN�DQWDUD�
GLJLWDVL� SHWD� FLWUD� GHQJDQ� GDWD� ODSDQJDQ��
3HPURVHVDQ� FLWUD�4XLFNELUG� SDGD� SHQHOLWLDQ�
LQL� PHQJKDVLONDQ� 506(� SDGD� SURVHV�
UHNWLILNDVL�VHEHVDU�������P�XQWXN����WLWLN�*&3�
GDQ�������P�XQWXN����*&3��VHGDQJNDQ�SDGD�
SURVHV� RUWKRUHNWLILNDVL� PHQJKDVLONDQ� 506(�
������ P� XQWXN� ��� *&3� GDQ� ������ XQWXN� ���
*&3�

%DKDQ�GDQ�0HWRGH
/RNDVL� \DQJ� GLJXQDNDQ� XQWXN�

SHQHOLWLDQ� LQL� DGDODK� .HFDPDWDQ� -HEUHV��
.RWD� 6XUDNDUWD�� .HFDPDWDQ� -HEUHV� GLSLOLK�
VHEDJDL�WHPSDW�SHQHOLWLDQ�NDUHQD�PHUXSDNDQ�
NHFDPDWDQ� \DQJ� PHQJDODPL� SHUWXPEXKDQ�
ILVLN� GDQ� VRVLDO� \DQJ� FHSDW�� VHKLQJJD� VHULQJ�
WHUMDGL� SHUXEDKDQ� SHQJJXQDDQ� ODKDQ� GDQ�
GLPXQJNLQNDQ� WHUGDSDW� SHQDPEDKDQ� RE\HN�
3%%�\DQJ�EHUYDULDVL�

'DODP�SHQHOLWLDQ� LQL�GLJXQDNDQ�PHWRGH�
GHVNULSWLI� JHRJUDILV� \DLWX� PHPDSDUNDQ�
DQDOLVLV� GDWD� VHFDUD� VSDVLDO�� VHGDQJNDQ�
GDWD� \DQJ� � GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�
DGDODK�GDWD�NXDOLWDWLI��'DWD�GLSHUROHK�PHODOXL�
LQWHUSUHWDVL�FLWUD�,NRQRV��NHPXGLDQ�GLODNXNDQ�
XML�NHWHOLWLDQ� LQWHUSUHWDVL�FLWUD�PHQJJXQDNDQ�
SHUKLWXQJDQ� PDWULN� NRQIXVL�� � 6HODQMXWQ\D��
GLODNXNDQ� RYHUOD\� KDVLO� LQWHUSUHWDVL� FLWUD�
WHUVHEXW� � GHQJDQ� SHWD� EORN� KDVLO� VXUYH\�
ODSDQJDQ�\DQJ�GLPLOLNL�.33�

3RSXODVL� GDODP� SHQHOLWLDQ� LQL� PHOLSXWL�
VHOXUXK� WDQDK� GDQ� EDQJXQDQ� \DQJ� PHQMDGL�
RE\HN� SDMDN� GL� .HFDPDWDQ� -HEUHV�� VHMXPODK�
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�����RE\HN�\DQJ�WHUEDJL�GDODP����NODVLILNDVL�
RE\HN�SDMDN��6DPSHO�\DQJ�GLJXQDNDQ�VHEDQ\DN�
���� PHOLSXWL� ��� NODVLILNDVL� RE\HN�� \DLWX� ��
JXGDQJ����WHPSDW�RODKUDJD����63%8����VHNRODK��
���UXPDK����UXPDK�VDNLW����SDVDU�����LQGXVWUL�
GDQ� SHUNDQWRUDQ�� �� WHPSDW� LEDGDK�� �� ODKDQ�
WHUEXND�� ��KRWHO�� ��NXEXUDQ�� ���SHUWRNRDQ�� ��
NDQWRU�SHPHULQWDKDQ����NRODP�,3$/����VWDVLXQ�
NHUHWD� DSL�� �� NHEXQ� ELQDWDQJ�� GDQ� �� WDPDQ�
NRWD��3HQJDPELODQ�VDPSHO�GLODNXNDQ�GHQJDQ�
FDUD�VWUDWLÀHG�SURSRVLRQDO�UDQGRP�VDPSOLQJ�GDQ��
GLGDVDUNDQ�DWDV�VWUDWD�NHODV�RE\HN��SDMDN�\DQJ�
DGD� SDGD� VHWLDS� NHOXUDKDQ�� 6DPSHO� GLDPELO�
GHQJDQ� PHPSHUKDWLNDQ� SURSRUVL� MXPODK�
VDPSHO�� VHKLQJJD� VHOXUXK�SRSXODVL� WHUZDNLOL�
ROHK�VDPSHO�\DQJ�GLDPELO��7LWLN�VDPSHO�\DQJ�
GLDPELO�VHFDUD�DFDN��UDQGRP��GLGDVDUNDQ�DWDV�
MXPODK�VWUDWD��NHODV��

'DWD� SULPHU� \DQJ� GLDPELO� GDODP�
SHQHOLWLDQ� LQL� EHUVXPEHU� GDUL� &LWUD� 6DWHOLW�
,NRQRV� GDHUDK� OLSXWDQ� .RWD� 6XUDNDUWD�
WDKXQ� ����� GDQ� GDWD� FHN� ODSDQJDQ� SDGD�
ZDNWX�PHODNXNDQ� XML� NHWHOLWLDQ� LQWHUSUHWDVL��
'DWD� VHNXQGHU� \DQJ� GLSHUOXNDQ� GDODP�
SHQHOLWLDQ� LQL� DGDODK� NRRUGLQDW� WLWLN� LNDW�
\DQJ� GLJXQDNDQ� XQWXN� UHJLVWUDVL� FLWUD�� GDWD�
UHDOLVDVL� SHQHULPDDQ� 3%%� VHUWD� 3HWD� %ORN�
GLJLWDO� .HFDPDWDQ� -HEUHV� OD\HU� EDQJXQDQ��
SHUVLO�WDQDK��VXQJDL�GDQ�MDODQ�

7HNQLN� SHQJXPSXODQ� GDWD� GLODNXNDQ�
GHQJDQ�LQWHUSUHWDVL�FLWUD�,NRQRV��XML�ODSDQJDQ��
GRNXPHQWDVL��GDQ�ZDZDQFDUD��7HNQLN�DQDOLVLV�
GDWD� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL�
DGDODK�DQDOLVLV� WLQJNDW�NHWHOLWLDQ� LQWHUSUHWDVL�
FLWUD��\DLWX�DQDOLVLV�\DQJ�GLODNXNDQ�EHUGDVDUNDQ�
XML� NHWHOLWLDQ� LQWHUSUHWDVL� PHQJJXQDNDQ�
SHUKLWXQJDQ�PDWULN� NRQIXVL��0DWULN� NRQIXVL�
GLKLWXQJ� EHUGDVDUNDQ� KDVLO� LQWHUSUHWDVL�
FLWUD�� 0DWULN� NRQIXVL� PHPXDW� SHUKLWXQJDQ�
NHWHOLWLDQ� PDVLQJ�PDVLQJ� NODVLILNDVL� RE\HN�
GDQ� LQWHUSUHWDVL� NHVHOXUXKDQ�� 6HODLQ� LWX��
PDWULN� WHUVHEXW� PHPXDW� SHUKLWXQJDQ� RPLVL�
GDQ� NRPLVL� \DLWX� SHUKLWXQJDQ� NHVDODKDQ�
LQWHUSUHWDVL�� VHKLQJJD� XML� NHWHOLWLDQ� WHUVHEXW�
WLGDN� WHUPDVXN� SHQJXNXUDQ� WXQJJDO� GDQ�
PHUXSDNDQ� SURVHGXU� XML� NHWHOLWLDQ� \DQJ�
VDQJDW� YDOLG�� 8ML� NHWHOLWLDQ� LQWHUSUHWDVL� FLWUD�

GLODNXNDQ� GHQJDQ�PHODNXNDQ� FHN� ODSDQJDQ�
GHQJDQ�VDPSHO�REMHN�\DQJ�VXGDK�GLWHQWXNDQ��
3HUKLWXQJDQ� SHQJXMLDQ� EHUGDVDUNDQ�
NHVHVXDLDQ�KDVLO� LQWHUSUHWDVL�GHQJDQ�NRQGLVL�
ODSDQJDQ�� VHKLQJJD� NHVDODKDQ� LQWHUSUHWDVL�
GDSDW� GLNHWDKXL�� 0HODOXL� XML� NHWHOLWLDQ� LQL�
GLNHWDKXL� WLQJNDW� DNXUDVL� LQWHUSUHWDVL� FLWUD�
,NRQRV�7HNQLN�DQDOLVLV�NHGXD�DGDODK�DQDOLVLV�
SHPHWDDQ�RE\HN�3%%��$QDOLVLV�LQL�GLGDVDUNDQ�
SDGD�SHWD�KDVLO�LQWHUSUHWDVL�FLWUD�,NRQRV�\DQJ�
WHODK� GLNHWDKXL� WLQJNDW� NHWHOLWLDQQ\D�7HNQLN�
DQDOLVLV�NHWLJD�DGDODK�DQDOLVLV�RYHUOD\��2YHUOD\�
DGDODK�DQDOLVLV�VSDVLDO�GHQJDQ�PHQJJXQDNDQ�
PLQLPDO� �� OD\HU� GDODP� SRVLVLV� \DQJ� VDPD�
GHQJDQ�NDQGXQJDQ� LQIRUPDVL�\DQJ�EHUEHGD��
'DUL�SHUEHGDDQ�LQL�GLFDUL�SHUSRWRQJDQ�RE\HN�
DWDX� NRPELQDVL� RE\HN� KDVLO� RYHUOD\��$QDOLVL�
LQL�GLJXQDNDQ�XQWXN�PHQJHYDOXDVL�SHWD�%ORN�
3%%�

3(0%$+$6$1
3HQJRODKDQ� GDWD� GDODP� SHQHOLWLDQ� LQL�

GLPXODL� GDUL� NHJLDWDQ� LQWHUSUHWDVL� FLWUD��
'DODP� SHQHOLWLDQ� LQL� GLJXQDNDQ� LQWHUSUHWDVL�
VHFDUD� YLVXDO� PHQJJXQDNDQ� GHODSDQ� XQVXU�
LQWHUSUHWDVL� FLWUD�� \DLWX� URQD� DWDX� ZDUQD��
EHQWXN��XNXUDQ��WHNVWXU��SROD��ED\DQJDQ��VLWXV��
GDQ�DVRVLDVL���,GHQWLILNDVL�RE\HN�SDMDN�GLEDJL�
PHQMDGL� GXD� EDJLDQ�� XQWXN� PHPXGDKNDQ�
DQDOLVLV�� \DLWX� RE\HN� QRQ� SDMDN� GDQ� RE\HN�
ZDMLE�SDMDN��'DODP�SHQHOLWLDQ� LQL�RE\HN�QRQ�
SDMDN� \DQJ� EHUKDVLO� GLLGHQWLILNDVL� DGDODK�
VHNRODK�� NXEXUDQ�� UXPDKVDNLW� SHPHULQWDK��
NDQWRU�SHPHULQWDK��ODSDQJDQ��WHPSDW�LEDGDK��
NRODP� ,3$/�� GDQ� WDPDQ� NRWD�� VHGDQJNDQ�
RE\HN�ZDMLE�SDMDN�\DQJ�EHUKDVLO�GLLGHQWLILNDVL�
DQWDUD� ODLQ� UXPDK��SDEULN�DWDX�SHUNDQWRUDQ��
SDVDU��WHPSDW�RODK�UDJD��KRWHO��NHEXQ�ELQDWDQJ�
\DQJ� GLNHOROD� VZDVWD�� JXGDQJ�� UXPDK� VDNLW�
VZDVWD��VWDVLXQ�NHUHWD�DSL��GDQ�63%8��

.HWHOLWLDQ� KDVLO� LQWHUSUHWDVL� FLWUD�
GLNHWDKXL�GHQJDQ�FDUD�GLODNXNDQ�FHN�ODSDQJDQ�
GHQJDQ� PHQJDPELO� VDPSHO� EHEHUDSD� RE\HN�
SHQHOLWLDQ��3HQJDPELODQ�VDPSHO�XML��NHWHOLWLDQ�
LQWHUSUHWDVL� GLGDVDUNDQ� DWDV� XQLW� NHOXUDKDQ��
3DGD�SHQHOLWLDQ�LQL�GLDPELO�VDPSHO�VHEDQ\DN�
����� 6DPSHO� \DQJ� GLDPELO� DGDODK� VDPSHO�
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\DQJ� PHZDNLOL� SRSXODVL� \DQJ� DGD� SDGD�
GDHUDK� SHQHOLWLDQ�� 'DHUDK� SHQHOLWLDQ� GLEDJL�
PHQMDGL� ��� NHOXUDKDQ�� 3HQJDPELODQ� VDPSHO�
GLODNXNDQ�GHQJDQ�FDUD�6WUDWLÀHG��3URSRUVLRQDO�
5DQGRP� 6DPSOLQJ�GLGDVDUNDQ� DWDV� NODVLILNDVL�
REMHN� \DQJ� DGD� SDGD� VHWLDS� NHOXUDKDQ��
6DPSHO� GLDPELO� GHQJDQ� PHPSHUKDWLNDQ�
SURSRUVL� MXPODK� VDPSHO� GDODP� SRSXODVL��
VHKLQJJD� VHOXUXK� SRSXODVL� WHUZDNLOL� ROHK�
VDPSHO� \DQJ�GLDPELO�� 7LWLN� VDPSHO� � GLDPELO�
VHFDUD�DFDN��UDQGRP��GLGDVDUNDQ�DWDV� MXPODK�
WLDS�NODVLILNDVL�

8ML�NHWHOLWLDQ�KDVLO�LQWHUSUHWDVL�GLODNXNDQ�
EHUNDLWDQ� GHQJDQ� WLQJNDW� NHWHOLWLDQ�PLQLPDO�
GDQ�YDOLGLWDV�GDWD�KDVLO� LQWHUSUHWDVL��$SDELOD�
KDVLO� LQWHUSUHWDVL� WLGDN� PHPHQXKL� EDWDV�
PLQLPDO� NHWHOLWLDQ� \DQJ� GLWHWDSNDQ�� PDND�
KDVLO�LQWHUSUHWDVL�WLGDN�GDSDW�GLJXQDNDQ�XQWXN�
SHQJDPELO�NHSXWXVDQ��'DWD�KDVLO�LQWHUSUHWDVL�
PHPLOLNL�YDOLGLWDV�GDQ�DNXUDVL�WLQJJL��DSDELOD�
WHUGDSDW� NHVHVXDLDQ� DQWDUD�KDVLO� LQWHUSUHWDVL�
GHQJDQ� KDVLO� FHN� ODSDQJDQ�� .HVHVXDLDQ�
LQL� GLXNXU� GHQJDQ� SURVHQWDVH� LQWHUSUHWDVL�
EHQDU� GLEDQGLQJ� LQWHUSUHWDVL� VDODK� �RPLVL�
GDQ�NRPLVL���8QWXN�XML�NHWHOLWLDQ�LQWHUSUHWDVL��
SDGD� SHQHOLWLDQ� LQL� GLSDNDL� 0HWRGH� 6KRUW�
\DLWX�SHUKLWXQJDQ�0DWULN�.RQIXVL��.HWHOLWLDQ�
\DQJ�GLV\DUDWNDQ�DGDODK�!�����GDQ�NHVDODKDQ�
NRPLVL��������6XWDQWR�����������

+DVLO� SHUKLWXQJDQ�PDWULN� NRQIXVL� SDGD�
SHQHOLWLDQ� GDSDW� GLOLKDW� SDGD� /DPSLUDQ�
�� 7DEHO� ��� � 'DUL� 7DEHO� �� GDSDW� GLNHWDKXL�
EDKZD� SURVHQWDVH� NHWHOLWLDQ� DQWDUD� �������
VDPSDL� ����� GDQ� NHWHOLWLDQ� LQWHUSUHWDVL�
VHFDUD� NHVHOXUXKDQ� VHEHVDU� ���� ����� 5DWD�
UDWD� � NHVDODKDQ� NRPLVL� VHEHVDU� ���� �����
+DVLO� WHUVHEXW� PHQXQMXNNDQ� EDKZD� VHFDUD�
NHVHOXUXKDQ� KDVLO� LQWHUSUHWDVL� REMHN� SDMDN�
GDSDW�GLWHULPD�NDUHQD�PHPHQXKL�SHUV\DUDWDQ�
EDWDV� PLQLPDO� NHWHOLWLDQ� LQWHUSUHWDVL� GDWD�
SHQJLQGHUDDQ�MDXK�

,GHQWLILNDVL� REMHN� PHODOXL� LQWHUSUHWDVL�
&LWUD�,NRQRV�GLSHUROHK�GDWD�REMHN�3DMDN�%XPL�
GDQ� %DQJXQDQ�� ,GHQWLILNDVL� REMHN� GLODNXNDQ�
GL� VHWLDS� NHOXUDKDQ� GL� .HFDPDWDQ� -HEUHV��
0HODOXL� LGHQWLILNDVL�WHUVHEXW�GDSDW�GLNHWDKXL�
VHEDUDQ� REMHN� SDMDN� GL� VHWLDS� NHOXUDKDQ��

6HWHODK�SURVHV�LGHQWLILNDVL�VHOHVDL��PDND�GDUL�
KDVLO�LQWHUSUHWDVL�&LWUD�,NRQRV�GDSDW��GLSHUROHK�
SHWD� WHPDWLN� \DQJ� PHQFDNXS� NHVHOXUXKDQ�
KDVLO� LQWHUSUHWDVL�� 8QWXN� PHPXGDKNDQ�
DQDOLVLV�� PDND� SHPHWDDQ� GLODNXNDQ� SHU��
NHOXUDKDQ�� 3HPHWDDQ� REMHN� SDMDN� EXPL� GDQ�
EDQJXQDQ�PHQJJXQDNDQ�VNDOD�\DQJ�EHUEHGD�
EHGD� SDGD� PDVLQJ�PDVLQJ� NHOXUDKDQ�� KDO�
LQL� GLODNXNDQ� NDUHQD� OXDV� ZLOD\DK� \DQJ�
GLSHWDNDQ� EHUEHGD� �� EHGD�� VHKLQJJD� DJDU�
GDSDW� PHQDPSLONDQ� REMHN� SDMDN� EXPL� GDQ�
EDQJXQDQ� \DQJ� GLSHWDNDQ��PDND� VNDOD� SHWD�
GLVHVXDLNDQ� GHQJDQ� OXDV� ZLOD\DK� PDVLQJ� ��
PDVLQJ�NHOXUDKDQ�

6HWHODK� LGHQWLILNDVL�RE\HN�SDMDN�PHODOXL�
LQWHUSUHWDVL� FLWUD� ,NRQRV� VHOHVDL� GLODNXNDQ��
PDND� SURVHV� VHODQMXWQ\D� DGDODK� PHODNXNDQ�
HYDOXDVL�SHWD�%ORN�3%%�PHODOXL��DQDOLVLV�RYHUOD\��
3HWD� \DQJ� DNDQ� GLRYHUOD\� DGDODK� SHWD� %ORN�
3%%�GDQ�SHWD�KDVLO� LQWHUSUHWDVL� FLWUD� ,NRQRV��
6HOLVLVK�RE\HN�KDVLO�RYHUOD\�GLWXQMXNNDQ�SDGD�
7DEHO���EHULNXW�LQL�

7DEHO����
3HUEHGDDQ�-XPODK�2EMHN�3DMDN�+DVLO�2YHUOD\�
3HWD�%ORN�GDQ�+DVLO�,QWHUSUHWDVL�&LWUD�,NRQRV

1R
3HWD�+DVLO�
,QWHUSUHWDVL

3HWD
%ORN�
3%%

+DVLO�
2YHUOD\

2E\HN

� �� �� �� 5XPDK

� �� � �� 3DEULN�
GDQ�
UXPDK

� � � � 3DEULN�
GDQ�
UXPDK

� �� �� �� 5XPDK�
GDQ�
SHUWRNRDQ

� � � � 3DEULN

� �� � �� 5XPDK

� �� � �� 5XPDK

� � � � 5XPDK

� �� �� � 3DEULN�
GDQ�
UXPDK

-PO ��� ��� ���

0HODOXL� 7DEHO� �� GDSDW� GLNHWDKXL� EDKZD�
KDVLO� RYHUOD\� DQWDUD� SHWD� EORN� 3%%� GDQ��
KDVLO� LQWHUSUHWDVL� &LWUD� ,NRQRV� WHUGDSDW�
SHUEHGDDQ� MXPODK� REMHN� SDMDN�� 6HOLVLK� REMHN�
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KDVLO� RYHUOD\� NHGXD� SHWD� WHUVHEXW� DGDODK�
���� REMHN� \DQJ� WHUGLUL� GDUL� EHUEDJDL�PDFDP�
REMHN� 3%%� DQWDUD� ODLQ� UXPDK�� SDEULN� GDQ�
SHUWRNRDQ�� 'HQJDQ� GHPLNLDQ� PDND� SHWD�
%ORN� 3%%� GDSDW� GLHYDOXDVL� PHQJJXQDNDQ�
KDVLO� LQWHUSUHWDVL� &LWUD� ,NRQRV�%HUGDVDUNDQ�
KDVLO� SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ� GDSDW�
GLWDULN�NHVLPSXODQ�EDKZD�&LWUD�,NRQRV�GDSDW�
GLJXQDNDQ�VHEDJDL�VXPEHU�GDWD�XWDPD�XQWXN�
SHQGDWDDQ�REMHN�3DMDN�%XPL�GDQ�%DQJXQDQ�

6,038/$1
%HUGDVDUNDQ� KDVLO� DQDOLVLV� GDWD� GDQ�

SHPEDKDVDQ�\DQJ� WHODK�GLNHPXNDNDQ�GDSDW�
GLVLPSXONDQ�VHEDJDL�EHULNXW�
��� 7LQJNDW� NHWHOLWLDQ� LQWHUSUHWDVL� &LWUD�

,NRQRV� XQWXN� SHQGDWDDQ� REMHN� 3DMDN�
%XPL� GDQ� %DQJXQDQ� DGDODK� ���� ����
GDQ� NHVDODKDQ� NRPLVL� DGDODK� ���� �����
'HQJDQ� GHPLNLDQ� NHVHOXUXKDQ� KDVLO�
LQWHUSUHWDVL�&LWUD�,NRQRV�GDSDW�GLWHULPD�
NDUHQD� WHODK� PHPHQXKL� SHUV\DUDWDQ�
EDWDV� PLQLPDO� NHWHOLWLDQ� LQWHUSUHWDVL�
GDWD�SHQJLQGHUDDQ�MDXK�

��� 3HPHWDDQ� REMHN� 3DMDN� %XPL� GDQ�
%DQJXQDQ�EHUGDVDUNDQ�KDVLO�,QWHUSUHWDVL�
&LWUD� ,NRQRV� PHQJKDVLONDQ� ��� SHWD�
REMHN�3DMDN�%XPL�GDQ�%DQJXQDQ�WLQJNDW�
NHOXUDKDQ�� GDQ� �� SHWD� VHEDUDQ� REMHN�
3DMDN�%XPL�GDQ�%DQJXQDQ�\DQJ�EHOXP�
GLGDWD�GL�3HWD�%ORN�3%%�

��� +DVLO� HYDOXDVL� 3HWD� %ORN� 3%%�
PHQJJXQDNDQ� KDVLO� LQWHUSUHWDVL� &LWUD�
,NRQRV� WHUGDSDW� ���� REMHN� SDMDN� \DQJ�
EHOXP� WHUGDWD� SDGD� SHWD� EORN� 3%%��
'HQJDQ�GHPLNLDQ� WHUEXNWL�EDKZD�&LWUD�
,NRQRV�GDSDW�GLJXQDNDQ�VHEDJDL�VXPEHU�
GDWD�XWDPD�XQWXN�SHQGDWDDQ�REMHN�SDMDN�
EXPL�GDQ�EDQJXQDQ�
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/HNVRQR�� %DPEDQJ� (GKL�� GDQ� <XOLDQD�

6XOLORZDWL�� ������ 7KH� $FFXUDF\�
,PSURYHPHQW� RI� 6SDVLDO�'DWD� )RU� /DQG�

3DUFHO� DQG� %XLOGLQJ� 7D[DWLRQ� 2EMHFW�
E\�8VLQJ�7KH�/DUJH�6FDOH�2UWKR� ,PDJH�
'DWDP�� %DQGXQJ�� ,QVWLWXW� 7HJQRORJL�
%DQGXQJ�

3UDPDGDQL�� <DVD�� ������ 3HPDQIDDWDQ� &LWUD�
6DWHOLW� ,NRQRV� GDQ� 6LVWHP� ,QIRUPDVL�
*HRJUDIL� XQWXN� 0HQJHWDKXL� 1LODL�
-XDO�2EMHN�3DMDN�%XPL�GL�.HFDPDWDQ�
'DQXUHMDQ� .RWD� <RJ\DNDUWD�� 6NULSVL��
<RJ\DNDUWD�� )DNXOWDV� *HRJUDIL��
8QLYHUVLWDV�*DGMDK�0DGD�

3XUZDGKL��)��6UL�+DUGL\DQWL��������,QWHSUHWDVL�
&LWUD�'LJLWDO��-DNDUWD��*UDILQGR�

6DQWRVD�� %LURZR� %XGKL�� ������ 3HQJJXQDDQ�
)RWR� 8GDUD� 8QWXN� 0HPHWDNDQ�
2E\HN� 3DMDN� %XPL� GDQ� %DQJXQDQ�
GL� .RWDPDG\D� <RJ\DNDUWD�� 6NULSVL��
<RJ\DNDUWD�� )DNXOWDV� *HRIUDIL��
8QLYHUVLWDV�*DGMDK�0DGD�

6KRUW��0��1LFKRODV��������7KH�/DQGVDW�7XWRULDO�
:RUNERRN��:DVKLQJWRQ��6FLHQWLILF�DQG�
7HFKQLFDO�,QIRUPDWLRQ�%UDQFK�

6LPDUDQJNLU�� 6DUDVZDW\�� ������ 3HPDQIDDWDQ�
&LWUD� ,NRQRV� GDODP� .HJLDWDQ�
3HQLQJNDWDQ� 3RWHQVL� 3HQHULPDDQ�
3DMDN� %XPL� GDQ� %DQJXQDQ�� 6WXGL�
.DVXV�� .HOXUDKDQ� 6XNDUHVPL� SDGD�
.HFDPDWDQ�7DQDK�6DUHDO�.RWD�%RJRU��
7HVLV���%DQGXQJ��'HSDUWHPHQ�7HNQLN�
*HRGHVL��,QVWLWXW�7HJQRORJL�%DQGXQJ�

6XWDQWR�� ������ 3HQJLQGHUDDQ� -DXK� -LOLG� ,��
FHWDNDQ����<RJ\DNDUWD��*DGMDK�0DGD�
8QLYHUVLW\�3UHVV�

BBBBBB�� ������ 3HQJLQGHUDDQ� -DXK� -LOLG� ,,��
FHWDNDQ����<RJ\DNDUWD��*DGMDK�0DGD�
8QLYHUVLW\�3UHVV�

6SDFHLPDJLQJ�� ������ ,NRQRV� *HRPHWULF�
$FFXUDF\� GDODP� KWWS���ZZZ�
VSD F H LPDJ LQJ � F RP�DERX WX V�
VDWHOOLWHV�,.2126�VSHFWUDO�KWP��
GLDNVHV�WDQJJDO���1RYHPEHU������


