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3HUEXNLWDQ�0HQRUHK�WHUEHQWDQJ�PHOLQWDVL���NDEXSDWHQ�\DLWX��0DJHODQJ��.XORQ�3URJR��

GDQ�3XUZRUHMR��'DHUDK�3HUEXNLWDQ 0HQRUHK DGDODK�GDHUDK�\DQJ�PHPLOLNL�NHWLQJJLDQ�OHUHQJ�
\DQJ� YDULDWLI�� VHKLQJJD� UDZDQ� WHUKDGDS� WHUMDGLQ\D� EHQFDQD� ORQJVRU�-DMDUDQ� 3HUEXNLWDQ�
0HQRUHK�\DQJ�VDQJDW�OXDV�MXJD�EHUSHQJDUXK�WHUKDGDS SHQJJXQDDQ�ODKDQ OHUHQJ�0HQRUHK�\DQJ�
KHWHURJHQ� VHKLQJJD� DNDQ� PHQLPEXONDQ� NHUXJLDQ� \DQJ� VDQJDW� EHVDU� MLND� WHUMDGL� EHQFDQD�
ORQJVRU� 'DODP�UDQJND�PHQJXUDQJL�NHUXJLDQ�VHFDUD�IRUPDO�GDQ�PDWHULDO�DNLEDW�GDUL�EHQFDQD�
ORQJVRU�PDND�SHUOX�GLEXDW�SHWD� ULVLNR� ORQJVRU�GL�3HUEXNLWDQ�0HQRUHK�� �3HWD� ULVLNR� ORQJVRU�
3HUEXNLWDQ�0HQRUHK�EHUWXMXDQ�XQWXN�PHPEDQWX�SHQJDPELODQ�NHSXWXVDQ�GDODP�SHPEDQJXQDQ�
GL� GHVD�GHVD� GDUL� NHWLJD� NDEXSDWHQ� \DQJ� GLOHZDWL� ROHK� 3HUEXNLWDQ� 0HQRUHK� GDQ� GDODP�
SHUDQFDQJDQ�PLWLJDVL�EHQFDQD��

3HWD� ULVLNR� EHQFDQD� ORQJVRU� GLVXVXQ� GDUL� �� GDWD� XWDPD� \DLWX� GDWD� DQFDPDQ� �� GDWD�
NHUHQWDQDQ��GDQ�GDWD�NDSDVLWDV��'DWD�DQFDPDQ�WHUVXVXQ�DWDV�GDWD�VORSH��DVSHFW��ODQG�XVH��FXUDK�
KXMDQ�� OLWRORJL��GDQ�GDWD�JHRORJL \DQJ�DNDQ�GLVXVXQ�PHQMDGL�SHWD�NHUDZDQDQ� ORQJVRU��'DWD�
NHUHQWDQDQ�GLEDJL�PHQMDGL���\DLWX�ILVLN��HNRQRPL��GDQ�VRVLDO�\DQJ�PDVLQJ�PDVLQJ�EHUEHQWXN�
GDWD�WDEXODU�\DQJ�GDSDW�PHQXQMXNDQ�NHUHQWDQDQ�VXDWX�GDHUDK�WHUKDGDS�EHQFDQD�ORQJVRU��'DWD�
NDSDVLWDV�WHUGLUL�DWDV�WLQJNDW�SHQGLGLNDQ�GDUL�VXDWX�GDHUDK�GHQJDQ�XQLW�DQDOLVLV�VSDVLDO�DGDODK�
NHFDPDWDQ� SDGD� VHWLDS� NDEXSDWHQ�� 'DWD�GDWD� SHQ\XVXQ� SHWD� ULVLNR� EHQFDQD� ORQJVRU� GL�
3HUEXNLWDQ�0HQRUHK�WHUVHEXW�NHPXGLDQ�GL�ODNXNDQ�SHPERERWDQ�GHQJDQ�PHQJJXQDNDQ�PHWRGH�
$QDO\WLFDO�+LHUDUFK\�3URFHVV��$+3���3HPERERWDQ�GHQJDQ�PHQJJXQDNDQ�PHWRGH�$+3�DGDODK�
SHPERERWDQ�\DQJ�PHPDQIDDWNDQ�SDLU�ZLVH�FRPSDULVRQ�PDWULNV GDODP�PHQ\XVXQ�ERERW�XQWXN�
PHQGDSDWNDQ�SULRULWDV�ERERW�PDVLQJ�PDVLQJ�NRPSRQHQ�\DQJ�UHODWLI�WHUKDGDS�NRPSRQHQ�\DQJ�
ODLQ��6HODLQ�PHQGDSDWNDQ�QLODL�SULRULWDV�ERERW�SDLU�ZLVH�FRPSDULVRQ�PDWULNV SHUOX�GLODNXNDQ�
XML�NRQVLVWHQVLWDVQ\D�GHQJDQ�PHQFDUL�QLODL�&RQVLVWHQF\�5DWLR��&5��\DQJ�KDUXV�EHUQLODL�NXUDQJ�
GDUL�VDPD�GHQJDQ������2SHUDVL�6,*�GLJXQDNDQ�XQWXN�PHPDVXNDQ�QLODL�SULRULWDV�ERERW�SDGD
PDVLQJ�PDVLQJ� NRPSRQHQ� SHQ\XVXQ� PDVLQJ�PDVLQJ� GDWD�� 2YHUOD\ GDWD� GLODNXNDQ��
PHQJJXQDNDQ� ZHLJKW� RYHUOD\ GDQ� ZHLJKW� VXP�� 0HWRGH� NODVLILNDVL� XQWXN� GDWD� DQFDPDQ��
NHUHQWDQDQ�� GDQ� NDSDVLWDV� DGDODK� NODVLILNDVL� HTXDO� LQWHUYDO VHKLQJJD� UHQWDQJ� DQWDU� NHODV�
PHPLOLNL QLODL�\DQJ�VDPD� VHGDQJNDQ�XQWXN�GDWD�SHPEXDW�SHHWD�ULVLNR \DQJ�GLJXQDNDQ�DGDODK�
PHWRGH� NODVLILNDVL�QDWXUDO�EUHDN \DQJ�EHUGDVDU�SDGD�QLODL� VWDQGDU� GHYLDVL� GDODP�PHPEDJL�
NHODV�NODVLILNDVL��$QDOLVLV�SHWD�ULVLNR GLODNXNDQ�GHQJDQ�PHPEDJL�GDHUDK�3HUEXNLWDQ�0HQRUHK�
GHQJDQ� �� NHODV� ULVLNR EHVHUWD� GHQJDQ� GDHUDK� WXWXSDQ� ODKDQQ\D�� 6HODLQ� LWX�� GLODNXNDQ� MXJD�
HYDOXDVL� WHUKDGDS� VHMDUDK� EHQFDQD� ORQJVRU� \DQJ� SHUQDK� WHUMDGL� GL� 3HUEXNLWDQ� 0HQRUHK
PHQJKDVLONDQ�NHDNXUDVLDQ�������

3HWD� ULVLNR� EHQFDQD� ORQJVRU� GL� 3HUEXNLWDQ�0HQRUHK� QDQWLQ\D� DNDQ� EHUEHQWXN� GDWD�
YHNWRU�GHQJDQ���NHODV�NDWHJRUL�ULVLNR�\DLWX��NHODV�ULVLNR�VDQJDW�UHQGDK���UHQGDK���VHGDQJ��WLQJJL��
GDQ� VDQJDW� WLQJJL�� .HODV� ULVLNR WHUVHEXW� NHPXGLDQ� GLODNXNDQ� DQDOLVLV� WHUNDLW� GHQJDQ�
KXEXQJDQQ\D�GHQJDQ�WXWXSDQ�ODKDQ�PDVLQJ�PDVLQJ�NHODV�5LVLNR��'HQJDQ�PHQJHWDKXL�WLQJNDW�
ULVLNR� EHQFDQD� ORQJVRU� GL� OHUHQJ�0HQRUHK� GLKDUDSNDQ� GDSDW�PHPEDQWX� SHPHULQWDK� GDHUDK�
GDODP�SHUHQFDQDDQ�SHPEDQJXQDQ�GDQ�PLWLJDVL�EHQFDQD�GL�OHUHQJ�3HUEXNLWDQ�0HQRUHK�

.DWD�NXQFL���WDQDK�ORQJVRU��SHPERERWDQ��NHUHQWDQDQ��DQFDPDQ��NDSDVLWDV��ULVLNR��$+3�
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0HQRUHK�+LJKODQG�VWUHWFK�DFURVV���GLVWULFWV�QDPHO\��0DJHODQJ��.XORQ�3URJR��
DQG�3XUZRUHMR��7KH�0HQRUHK�+LJKODQG DUHD�LV�DQ�DUHD�WKDW�KDV�D�KHLJKW�RI�VORSH�DQG�
KDV� RI� YDULHG� ODQG� XVH�� VR� WKDW� RIWHQ� H[SHULHQFH� E\� ODQGVOLGH� GLVDVWHU�� ,Q� RUGHU� WR�
UHGXFH�WKH�ORVV�IRUPDOO\�DQG�PDWHULDOO\�DV�D�UHVXOW�RI�ODQGVOLGH�GLVDVWHU�LW�LV�QHFHVVDU\�
WR�FUHDWH�D�KD]DUG�PDS�RI�0HQRUHK�+LJKODQG��7KH�ODQGVOLGH�KD]DUG�PDS�RI�0HQRUHK�
KLJKODQG�DLPV� WR�DVVLVW�GHFLVLRQ�PDNLQJ� LQ�GHYHORSPHQW� LQ� WKH�YLOODJHV�RI� WKH� WKUHH�
GLVWULFWV�SDVVHG�E\�0HQRUHK�+LJKODQG�DQG�LQ�WKH�GHVLJQ�RI�GLVDVWHU�PLWLJDWLRQ�

7KH�ODQGVOLGH�KD]DUG�PDS�LV�FRPSRVHG�RI���PDLQ�GDWD�WKH\�ZHUH��KD]DUG GDWD��
YXOQHUDELOLW\� GDWD�� DQG� FDSDFLW\� GDWD�� 7KH� KD]DUG GDWD� LV� FRPSRVHG�RI� GDWD� VORSH��
DVSHFW��ODQG�XVH��UDLQIDOO��OLWKRORJ\��DQG�JHRORJLFDO�GDWD��9XOQHUDELOLW\�GDWD�LV�GLYLGHG�
LQWR���WKH\�ZHUH��SK\VLFDO��HFRQRPLF��DQG�VRFLDO�ZKLFK�HDFK�IRUP�RI�WDEXODU�GDWD�WKDW�
FDQ�LQGLFDWH�WKH�YXOQHUDELOLW\�RI�DQ�DUHD�WR�ODQGVOLGH�GLVDVWHU��&DSDFLW\�GDWD�FRQVLVWV�
RI�HGXFDWLRQDO�OHYHO�RI�DQ�DUHD�ZLWK�VSDWLDO�DQDO\VLV�XQLW�LV�VXE�GLVWULFW�LQ�HDFK�GLVWULFW��
7KH�GDWD�RI� ODQGVOLGH� ULVN�KD]DUG�PDS� LQ� WKH 0HQRUHK�+LJKODQG�DUH� WKHQ�GRQH�E\�
ZHLJKWLQJ�XVLQJ�$QDO\WLFDO�+LHUDUFK\�3URFHVV��$+3��PHWKRG��:HLJKWLQJ�XVLQJ�$+3�
PHWKRG�LV�ZHLJKWLQJ�ZKLFK�XWLOL]H�SDLU�ZLVH�FRPSDULVRQ�PDWUL[�LQ�DUUDQJLQJ�ZHLJKW�WR�
JHW� SULRULW\�ZHLJKW� RI� HDFK� FRPSRQHQW� UHODWLYH� WR� RWKHU� FRPSRQHQW�� ,Q� DGGLWLRQ� WR�
REWDLQLQJ� WKH� SULRULW\� YDOXH� RI� WKH� SDLU�ZLVH� FRPSDULVRQ� PDWUL[� ZH� QHHG� WR� GR�
FRQVLVWHQF\�WHVW�E\�ILQGLQJ�WKH�YDOXH�RI�&RQVLVWHQF\�5DWLR��&5��WKDW�PXVW�EH�ZRUWK�OHVV�
WKDQ�HTXDO�WR�������6,*�RSHUDWLRQ�LV�XVHG�WR�HQWHU�WKH�SULRULW\�YDOXH�RI�ZHLJKW�RQ�HDFK�
FRPSRQHQW� RI� HDFK� FRPSLOHU� GDWD��2YHUOD\� GDWD� LV� GRQH� XVLQJ�ZHLJKW� RYHUOD\� DQG�
ZHLJKW�VXP��&ODVVLILFDWLRQ�PHWKRG�IRU�GDWD�RI�KD]DUG��YXOQHUDELOLW\��DQG�FDSDFLW\�XVHG�
HTXDO�LQWHUYDO�FODVVLILFDWLRQ��ZKLOH�IRU�GDWD�PDNHU�RI�KD]DUG�SHUFHSWLRQ�XVHG�LV�QDWXUDO�
EUHDN�FODVVLILFDWLRQ�PHWKRG��7KH�KD]DUG PDS�DQDO\VLV�LV�GRQH�E\�GLYLGLQJ�WKH�0HQRUHK�
+LKODQG DUHD�ZLWK���ULVN�FODVVHV�DORQJ�ZLWK�WKH�ODQG�FRYHU�DUHD��,Q�DGGLWLRQ��DQ�HYDOXDWLRQ�RI�
WKH�KLVWRU\�RI�ODQGVOLGH�GLVDVWHU�LQ�WKH�QHZVSDSHUV�UHVXOWHG�LQ�������DFFXUDF\�

7KH�ODQGVOLGH�ULVN�PDS�LQ�0HQRUHK�+LJKODQG�ZLOO�EH�LQ�WKH�IRUP�RI�YHFWRU�GDWD�
ZLWK���FODVVHV�RI�ULVN�FDWHJRULHV�WKDW�DUH�YHU\�ORZ��ORZ��PHGLXP��KLJK��DQG�YHU\�KLJK�
ULVN�FODVV��7KH�KD]DUG�FODVV�LV�WKHQ�DQDO\]HG�LQ�UHODWLRQ�WR�WKH�ODQG�FRYHU�RI�HDFK�5LVN�
FODVV��.QRZLQJ�WKH�H[WHQW�RI�WKH�ULVN�RI�ODQGVOLGHV�RQ�WKH�0HQRUHK�VORSHV�LV�H[SHFWHG�
WR�DVVLVW� ORFDO�JRYHUQPHQWV� LQ�GHYHORSPHQW�SODQQLQJ�DQG�GLVDVWHU�PLWLJDWLRQ�RQ�WKH�
VORSHV�RI�WKH�0HQRUHK�+LJKODQG�

.H\ZRUG���ODQGVOLGH��ZHLJKWLQJ��KD]DUG��YXOQHUDELOLW\��FDSDFLW\��KD]DUG��$+3
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