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/XDV�ODKDQ�VDZDK�WHUXV�PHQXUXQ�VHMDN���WDKXQ�WHUDNKLU�PHQMDGL�����MXWD�KD�
SDGD�WDKXQ�������GDWD�WHUVHEXW�WXUXQ�GDUL�������MXWD�KD�SDGD�WDKXQ������GDQ������
MXWD� KD� SDGD� WDKXQ� ������ 3DGD� WDKXQ� ����� SHULRGH� -DQXDUL�$JXVWXV� ,QGRQHVLD�
PHPLOLNL� OXDV� ODKDQ� VDZDK� VHEHVDU� ������� MXWD� KD� GLPDQD� ODKDQ� WHUVHEXW� VXGDK�
WHUPDVXN�ODKDQ�\DQJ�GLWDQDPL�GDQ�ODKDQ�WHUNHQD�SXVR��JDJDO�SDQHQ��VHEHVDU�������
DWDX� VHNLWDU� ����� ULEX� KD�� 7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� XQWXN�� ���
0HPEDQGLQJNDQ�GXD�DOJRULWPD��VXSHUYLVHG GDQ�XQVXSHUYLVHG��NODVLILNDVL�SDGD�IDVH�
SHUWXPEXKDQ� WDQDPDQ� GDUL� GXD� VXPEHU� GDWD� �8$9� GDQ� /DQGVDW� �� GDQ� ���
0HPEDQGLQJNDQ�WLQJNDW�DNXUDVL�LQIRUPDVL�GDUL�GXD�VXPEHU�GDWD�WHUVHEXW�

3HQHOLWLDQ� GLODNVDQDNDQ� GL 'DHUDK� ,ULJDVL� 'DQD\XGD� GDQ /DERUDWRULXP�
7HNQRORJL�3HUWDQLDQ�8QLYHUVLWDV�-HQGHUDO�6RHGLUPDQ�SDGD�1RYHPEHU �����VDPSDL�
1RYHPEHU ������ 3HQJDPELODQ� GDWD� GLODNXNDQ� PHODOXL� PHWRGH� IRWR� XGDUD� \DQJ�
PHQJJXQDNDQ�'-,�3KDQWRP���3UR�VHEDJDL�ZDKDQD�WDQSD�DZDN�GDODP�SHPRWUHWDQ�
IRWR�XGDUD�GDQ�PHQJXQGXK�GL�HDUWKH[SORUHU�XVJV�JRY�GHQJDQ�PHQHQWXNDQ�GDHUDK�
GDQ�ZDNWX� SHQJDPELODQ� FLWUD� VDWHOLW� ODQGVDW� ��� YDULDEHO� \DQJ� GLDPDWL� \DLWX� IDVH�
SHUWXPEXKDQ� WDQDPDQ� GHQJDQ� PHQJJXQDNDQ� DOJRULWPD� NODVLILNDVL� PLQLPXP�
GLVWDQFH��VXSHUYLVHG��GDQ�N�PHDQV��XQVXSHUYLVHG��

+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�HQDP�NHODV�GDODP�SURVHV�NODVLILNDVL�VXSHUYLVHG
SDGD�IRWR�XGDUD�8$9�\DLWX�����IDVH�SHUWXPEXKDQ�SDODZLMD�����IDVH�SDQHQ�SDODZLMD��
��� IDVH� YHJHWDWLI� SDGL�� ��� IDVH� RODK� WDQDK�� ��� IDVH� SUD� RODK� WDQDK�� GDQ� ��� IDVH�
SHUVHPDLDQ�VHGDQJNDQ�XQWXN�SURVHV�NODVLILNDVL�VXSHUYLVHG SDGD�IRWR�XGDUD�ODQGVDW�
�� PHQXQMXNNDQ� OLPD� NHODV�� \DLWX�� ��� IDVH� SHUWXPEXKDQ� SDODZLMD�� ��� IDVH� SDQHQ�
SDODZLMD�� ��� IDVH� YHJHWDWLI� SDGL�� ��� IDVH� RODK� WDQDK�� GDQ� ��� IDVH� SUD� RODK� WDQDK��
%HUGDVDUNDQ� KDVLO� SHUKLWXQJDQ� VWDQGDUG� HUURU� 8$9� GDQ� ODQGVDW� � GDSDW� GLWDULN�
NHVLPSXODQ� EDKZD� 8$9� OHELK� EDLN� GLJXQDNDQ� GDODP� SURVHV� NODVLILNDVL� IDVH�
SHUWXPEXKDQ�ODKDQ�VDZDK�
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&XOWLYDWHG�ODQG�DUHD�LV�GHFUHDVH�RYHU�WKH�SDVW���\HDUV�LQWR�����PLOOLRQ�KD�LQ�
������WKH�GDWD�GHFUHDVH�IURP�������PLOOLRQ�KD�LQ������DQG������PLOOLRQ�KD�LQ�������
,Q������WKH�SHULRG�RI�-DQXDU\�WR�$XJXVW�,QGRQHVLD�KDV�D�FXOWLYDWHG�ODQG�DUHD�IRU�
DV�PXFK�DV��������PLOOLRQ�KD�ZKHUH�WKH�ODQG�KDV�EHHQ�LQFOXGLQJ�DUHDV�SODQWHG�DQG�
WKH� ODQG� DUHD� DIIHFWHG� E\� ZLOO� IDLO� LQ� KDUYHVWLQJ� �SXVR�� DV� PXFK� DV� ������ RU�
DSSUR[LPDWHO\������WKRXVDQG�KD��7KH�SXUSRVH�RI�WKLV�UHVHDUFK�LV�WR����� FRPSDUH
WZR�DOJRULWKPV�FODVVLILFDWLRQ RQ SKDVH�JURZWK�IURP WZR�VRXUFHV�RI�GDWD��8$9�DQG�
/DQGVDW�����DQG����FRPSDUH�WKH�DFFXUDF\�IURP�WZR�VRXUFHV�RI�WKH�GDWD�

7KH UHVHDUFK� LV� ZDV� FRQGXFWHG� LQ� 'DQD\XGD¶V� ,UULJDWLRQ� $UHD DQG�
$JULFXOWXUDO� 7HFKQRORJ\�/DERUDWRU\� DW�1RYHPEHU� ����� WR�1RYHPEHU� ������7KH
GDWD�ZDV�WDNHQ�WKURXJK�DHULDO�SKRWRJUDSV�PHWKRG�WKDW�XVHV�'-,�3KDQWRP���3UR�DV�
WKH� 8QPDQQHG� $HULDO� 9HKLFOH� LQ� VKRRWLQJ� DHULDO� SKRWRJUDSV� DQG� GRZQORDG� LQ�
HDUWKH[SORUHU�XVJV�JRY�ZLWK�GHWHUPLQLQJ�DUHDV�DQG�VFKHGXOH�IRU�WKH�FROOHFWLRQ�RI�
/DQGVDW� �� LPDJH�� WKH� YDULDEOHV� REVHUYHG� LV� WKH� SKDVH� JURZWK� RI� FURSV� XVLQJ�
DOJRULWKPV� FODVVLILFDWLRQV� PLQLPXP� GLVWDQFH� �VXSHUYLVHG�� DQG� N�PHDQV
�XQVXSHUYLVHG��

7KLV�UHVHDUFK�VKRZV���FODVV�LQ�SURFHVV�RI�VXSHUYLVHG�FODVVLILFDWLRQ�IURP�8$9�
DHULDO�SKRWRJUDSV�����SKDVH�RI�FURSV�VXFK�JURZWK�����SKDVH�RI�KDUYHVWLQJ�FURSV�����
YHJHWDWLYH�SKDVH�RI�ULFH�����VRLO�WUHDWPHQW�SKDVH�����SUH�VRLO�WUHDWPHQW�SKDVH� DQG�
���VHHGEHG�SKDVH��:KLOH� WKH�SURFHVV�RI�VXSHUYLVHG�FODVVLILFDWLRQ� IURP�/DQGVDW���
DHULDO� SKRWRJUDSV� VKRZV� �� FODVV�� ��� SKDVH� RI� FURSV� VXFK� JURZWK�� ��� SKDVH� RI�
KDUYHVWLQJ�FURSV�����YHJHWDWLYH�SKDVH�RI�ULFH�����VRLO�WUHDWPHQW�SKDVH��DQG����SUH�
VRLO� WUHDWPHQW� SKDVH�� %DVHG� RQ� WKH� FDOFXODWLRQ� RQ� VWDQGDUG� HUURU� WKH�8$9�DQG�
/DQGVDW� ��� WKH� FRQFOXVLRQ� LV�8$9� LV� EHWWHU� XVHG� LQ� WKH� SURFHVV� RI� SODQW� JURZWK�
FODVVLILFDWLRQ�


