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,QGRQHVLD�VHEDJDL�QHJDUD�\DQJ�VHFDUD�JHRJUDILV�WHUOHWDN�GL�WHSL�/HPSHQJ�6DPXGUD�3DVLILN�

PDVXN�GDODP�DUHD�&LQFLQ�$SL�3DVLILN��WHUGDSDW����JXQXQJDSL�DNWLI�GDUL�WRWDO�����JXQXQJDSL�\DQJ�

DGD�GL�,QGRQHVLD��0RQLWRULQJ�DNWLYLWDV�JXQXQJDSL�DNWLI�SHQWLQJ�GLODNXNDQ�NDUHQD DNDQ�PHPEHULNDQ�

EDQ\DN� LQIRUPDVL� SHQWLQJ� GDODP� UDQJND� PLWLJDVL� EHQFDQD� EHUNDLWDQ� GHQJDQ� YXONDQ�� 6DODK� VDWX�

DNWLYLWDV� JXQXQJDSL� \DQJ� SHUOX� GLODNXNDQ� PRQLWRULQJ� DGDODK� GHIRUPDVL� JXQXQJDSL�� 'HIRUPDVL�

GLDUWLNDQ� VHEDJDL SHUXEDKDQ� NHWLQJJLDQ� SHUPXNDDQ� EXPL� \DQJ� WHUMDGL� VHODPD� SURVHV� DNWLYLWDV�

JXQXQJDSL� �:LOOLDPV� 	� 0F%LUQH\�� ������� *XQXQJ� 6HPHUX� PHUXSDNDQ� *XQXQJ� DSL� DNWLI� GDQ�

WHUWLQJJL�GL�3XODX�-DZD��GLPDQD�SDGD�WDKXQ������DNKLU�KLQJJD�DZDO�WDKXQ������WHUMDGL�DNWYLWDV�\DQJ�

FXNXS� VLJQLILNDQ�� 6HODPD� LQL� XSD\D� PRQLWRULQJ� GHIRUPDVL� *XQXQJDSL� PHQJJXQDNDQ� PHWRGH�

WHUHVWULDO��GLPDQD�PHWRGH� WHUVHEXW�PHQJKDVLONDQ�GDWD�EHUWLSHNDQ� WLWLN��VHGDQJNDQ�NHEXWXKDQ�GDWD�

GHIRUPDVL�EHUXSD�GDWD�ELGDQJ��VHKLQJJD�GLSHUOXNDQ�SHQJXNXUDQ�WLWLN�\DQJ�OHELK��3HQJLQGHUDDQ�-DXK�

VLVWHP�5$'$5�PHPEHULNDQ�DOWHUQDWLI�GDODP�SHQJDPDWDQ�GHIRUPDVL�LQL��\DLWX�GHQJDQ�PHQJJXQDNDQ�

WHNQLN� ,Q6$5� \DQJ� PHPDQIDDWNDQ� GXD� FLWUD� DWDX� OHELK� \DQJ� GLWDPSDONDQ�� GLVHVXDLNDQ� GHQJDQ�

NHMDGLDQ�HUXSVL��6(17,1(/��$�%�VHEDJDL�VDODK�VDWX�ZDKDQD�NHOXDUDQ�(6$�\DQJ�PHUHNDP�VHMDN�

�����GHQJDQ�VHQVRU�5$'$5�EDQG�&��3HPEHQWXNDQ�LQWHUIHURJUDP�PHODOXL�VHUDQJNDLQ�WDKDS�GLPDQD�

PHQJKDVLONDQ� SHWD� YHUWLFDO� GLVSODFHPHQW GDUL� ORNDVL� NDMLDQ��+DVLO� GDUL� SHWD� YHUWLFDO� GLSODFHPHQW

NHGXD�SDVDQJDQ�PHQXQMXNNDQ� DGDQ\D GHIODVL� 3DGD� LQWHUIHURJUDP�SDVDQJDQ�SHUWDPD�NLVDUDQ�GDQ�

GHIODVL�SDGD�SDVDQJDQ�NHGXD�VHEHVDU �����FP�V�G������FP��VHGDQJNDQ�SDVDQJDQ�NHGXD�EHUNLVDU�������

FP� KLQJJD� ������ FP� -LND� GLNRPSDUDVLNDQ� GHQJDQ� GDWD� VHNXQGHU� SHQJDPDWDQ� GL� ODSDQJDQ� \DQJ�

GLNHOXDUNDQ� ROHK� 390%*�� SDGD� SHULRGH� WHUVHEXW� PHQXQMXNNDQ� DNWLYLWDV� JHPSD� VHLVPLN� FXNXS�

LQWHQVLI��VHFDUD�WLGDN�ODQJVXQJ�PHQXQMXNNDQ�DGDQ\D�NHPXQJNLQDQ�WHUMDGL�GHIRUPDVL�SDGD�UHQWDQJ�

ZDNWX�WHUVHEXW�

.DWD�NXQFL��'HIRUPDVL��*XQXQJ�6HPHUX��,Q6$5��6(17,1(/��
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,QGRQHVLD�DV�D�FRXQWU\�JHRJUDSKLFDOO\�ORFDWHG�RQ�WKH�HGJH�RI�WKH�3DFLILF�2FHDQ�3ODWH�LQWR�

WKH�3DFLILF�5LQJ�RI�)LUH��WKHUH�DUH����DFWLYH�YROFDQRHV�IURP�D�WRWDO�RI�����YROFDQRHV�LQ�,QGRQHVLD��

0RQLWRULQJ�RI�DFWLYH�YROFDQR�DFWLYLW\�LV�LPSRUWDQW�DV�LW�ZLOO�SURYLGH�PXFK�LPSRUWDQW�LQIRUPDWLRQ�LQ�

WKH�FRQWH[W�RI�YROFDQLF�GLVDVWHU�PLWLJDWLRQ��2QH�RI�WKH�YROFDQLF�DFWLYLWLHV�WKDW�QHHGV�WR�EH�PRQLWRUHG�

LV� WKH�GHIRUPDWLRQ�RI�YROFDQRHV��'HIRUPDWLRQ� LV�GHILQHG�DV�D�FKDQJH� LQ� WKH�KHLJKW�RI� WKH�(DUWK
V�

VXUIDFH�WKDW�RFFXUV�GXULQJ�WKH�YROFDQLF�DFWLYLW\��:LOOLDPV�	�0F%LUQH\���������0RXQW�6HPHUX�LV�WKH�

DFWLYH�DQG�KLJKHVW�YROFDQR�LQ�-DYD�,VODQG��ZKHUH�LQ������HQG�XQWLO�HDUO\������ORFDO�VHLVPLF�DFWLYLWLHV�

LV� TXLWH� VLJQLILFDQW��'XULQJ� WKLV� HIIRUW� WR�PRQLWRU� WKH� GHIRUPDWLRQ� RI� YROFDQRHV� XVLQJ� WHUUHVWULDO�

PHWKRG��ZKHUH� WKH�PHWKRG�SURGXFHV�SRLQW�GDWD��ZKLOH� WKH�GDWD�GHIRUPDWLRQ�QHHGV� LQ� WKH� IRUP�RI�

SRO\JRQ�GDWD��VR�WKDW�UHTXLUHG�PRUH�SRLQW�PHDVXUHPHQW��5HPRWH�6HQVLQJ�5$'$5�V\VWHP�SURYLGHV�

DQ�DOWHUQDWLYH�WR�WKH�REVHUYDWLRQ�RI�WKLV�GHIRUPDWLRQ��LH�E\�XVLQJ�,Q6$5�WHFKQLTXHV�WKDW�XWLOL]H�WZR�

RU�PRUH�LPDJHV�WKDW�DUH�RYHUODLG��DGDSWHG�WR�WKH�LQFLGHQFH�RI�HUXSWLRQ��6(17,1(/��$���%�DV�RQH�RI�

WKH� (6$
V� RXWSXW� YHKLFOHV� UHFRUGLQJ� VLQFH� ����� ZLWK� 5$'$5� EDQG� &� VHQVRU�� ,QWHUIHURJUDP�

IRUPDWLRQ� WKURXJK� D� VHULHV� RI� VWDJHV� ZKLFK� SURGXFH� YHUWLFDO� GLVSODFHPHQW� PDS� IURP� WKH� VWXG\�

ORFDWLRQ��7KH�UHVXOWV�RI�WKH�VHFRQG�YHUWLFDO�SORW�SDLUHG�PDS�LQGLFDWH� VXEVLGHQFH��,Q�WKH�ILUVW�SDLU�

LQWHUIHURJUDP�VKRZHG�VXEVLGHQFH� EHWZHHQ������FP�� �����FP��ZKLOH�WKH�VHFRQG�SDLU�UDQJHG�IURP�

������ FP WR� ������ FP�� :KHQ� FRPSDUHG� ZLWK� VHFRQGDU\� GDWD� RQ� ILHOG� REVHUYDWLRQV� LVVXHG� E\�

390%*��WKH�SHULRG�LQGLFDWHV�WKDW�VHLVPLF�VHLVPLF�DFWLYLW\�LV�TXLWH�LQWHQVLYH��LQGLUHFWO\�LQGLFDWLQJ�

WKH�SRVVLELOLW\�RI�GHIRUPDWLRQ�RFFXUULQJ�DW�WKDW�WLPH�VSDQ�

.H\ZRUG��'HIRUPDWLRQ��0RXQW�6LQDEXQJ��,Q�6$5�PHWKRG��6(17,1(/��$�%
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