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� 3UR\HN� SHPEDQJXQDQ� 1HZ� <RJ\DNDUWD� ,QWHUQDWLRQDO� $LUSRUW� GLNHUMDNDQ�
GHQJDQ�FHSDW�JXQD�PHPHQXKL�WDUJHW�VHOHVDL�EXODQ�6HSWHPEHU�������'HQJDQ�ZDNWX�
\DQJ� VLQJNDW� LQL�� NHPXQJNLQDQ� WHUMDGLQ\D� NHFHODNDDQ� NHUMD� VDQJDW� WLQJJL�� 2OHK�
NDUHQD��LWX��GLSHUOXNDQ�VXDWX�DQDOLVLV�ULVLNR�NHFHODNDDQ�NHUMD�DJDU�QDQWLQ\D�GDSDW�
GLNHWDKXL�SRWHQVL�ULVLNR�\DQJ�GDSDW�WHUMDGL��7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�XQWXN�
PHQJHWDKXL� SHQHUDSDQ� 60.�� GL� 37� ;<� GDQ� XQWXN� PHQJHWDKXL� WLQJNDW� ULVLNR�
NHFHODNDDQ� NHUMD� SDGD� SHNHUMDDQ� WLPEXQDQ�� 0HWRGH� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ� LQL� DGDODK� GHQJDQ� PHWRGH� NXDOLWDWLI�� 'DWD� \DQJ� GLDPELO� DGDODK� GDWD�
SULPHU� GDQ� VHNXQGHU� GLPDQD� GDWD� SULPHUQ\D� DGDODK� ZDZDQFDUD� ODQJVXQJ� GDQ�
EHUEHQWXN� NXHVLRQHU�� GRNXPHQWDVL� GL� ODSDQJDQ�� GDQ� SHQJDPDWDQ�� 8QWXN� GDWD�
VHNXQGHU�GLDPELO� GDUL� LQVWDQVL� WHUNDLW��.RPSRQHQ�\DQJ�GLWHOLWL� DGDODK�SHQHUDSDQ�
60.��GDUL�SHUXVDKDDQ��SHQGDSDW�SHNHUMD�PHQJHQDL� ULVLNR�NHFHODNDDQ�NHUMD��GDQ�
NRQGLVL� GL� SUR\HN� VHODPD� SHQJDPDWDQ�� 3HQHOLWLDQ� LQL� PHQJKDVLONDQ� NHVLPSXODQ�
EDKZD� SHQHUDSDQ� 60.�� GL� SHUXVDKDDQ� VXGDK� EDLN�� 37� ;<� VXGDK� EHUXVDKD�
PHQHUDSNDQ�60.��PXODL�GDUL�SHQ\HGLDDQ�$ODW�3HOLQGXQJ�'LUL��$3'���SHPDVDQJDQ�
UDPEX� ODUDQJDQ�GDQ�SHULQJDWDQ��NHPXGLDQ�PHODNXNDQ� LQVSHNVL� UXWLQ�NH�ODSDQJDQ�
VHWLDS� KDUL�� +DVLO� GDUL� DQDOLVLV� ULVLNR� NHFHODNDDQ� NHUMD� SDGD� SHNHUMDDQ� WLPEXQDQ�
GLGDSDW�QLODL�UDWD�UDWD�VHEHVDU�������NDWHJRUL�OHYHO�VHGDQJ���1LODL�UDWD�UDWD�GDUL�VHWLDS�
VXE�SHNHUMDDQ�WLPEXQDQ�GLGDSDW�QLODL�XQWXN�SHNHUMDDQ�SHQJDQJNXWDQ�������VHGDQJ���
SHPEXDQJDQ� ����� �VHGDQJ��� SHQJXNXUDQ� ����� �VHGDQJ��� SHQJKDPSDUDQ� �����
�VHGDQJ���GDQ�SHPDGDWDQ�������VHGDQJ���

.DWD�NDWD�NXQFL��DQDOLVLV�ULVLNR��NHFHODNDDQ�NHUMD��NHVHODPDWDQ�GDQ�NHVHKDWDQ�NHUMD��
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� 1HZ� <RJ\DNDUWD� ,QWHUQDWLRQDO� $LUSRUW� GHYHORSPHQW� SURMHFW� GLG� IDVWO\� IRU�
DFFRPSOLVK�WKH�WDUJHW� ILQLVKHG�RQ�6HSWHPEHU�������:LWK�WLPH�VKRUWO\�� WKH�ULVN�RI�
DFFLGHQW� LV�YHU\�KLJK��6R� WKDW�� LW�QHHGHG�ULVN�RI�DFFLGHQW�DQDO\VLV� WR�NQRZ�UVN�RI�
SRWHQWLDO� WKDW� LW� PLJKW� KDSSHQ�� 7KH� SXUSRVH� IURP� WKLV� UHVHDUFK� LV� WR� NQRZ� WKH�
LPSOHPHQWDWLRQ� 60.�� LQ� 37� ;<� DQG� IRU� WR� NQRZ� MRE� DFFLGHQW� LQ� ILOO� MRE��'DWD�
FROOHFWLRQ�PHWKRG�LQ�WKLV�UHVHDUFK�XVHG�TXDOLWDWLYH�PHWKRG��'DWD�FROOHFWLRQ�PHWKRG�
LV� SULPDU\� GDWD� DQG� VHFRQGDU\� GDWD�ZKLFK� WKH� SULPDU\� GDWD� LV� WKH� IDFH�WR�IDFH�
LQWHUYLHZ�DQ�TXHVWLRQQDLUH��ILHOG�GRFXPHQWDWLRQ��DQG�REVHUYDWLRQ��)RU�VHFRQGDU\�
GDWD� WDNHQ� IURP� UHODWHG� LQVWLWXWLRQ�� 7KH� FRPSRQHQW� HKLFK� H[FDPLQH� LQ� 60.��
LPSOHPHQWDWLRQ�IURP�WKH�FRPSDQ\��HPSOR\HDU¶V�RSLQLRQ�DERXW�MRE�DFFLGHQW�ULVN�DQG�
WKH�FRQGLWLRQ�LQ�SURMHFW�GXULQJ�REVHUYDWLRQ��7KLV�UHVHDUFK�SURGXFHG�WKH�FRQFOXWLRQ�
RI�WKH�LPSOHPHQWDWLRQ�60.��LQ�FRPSDQ\�LV�JRRG��37�;<�KDYH�EHHQ�JLYHQ�HIIRUW�WR�
LPSOHPHQW�60.��VWDUWLQJ�IURP�SURYLGLQJ�3HUVRQDO�3URWHFWLYH�(TXLSPHQW��33(���
$VVHPEO\� SURKLELWLRQ� DQG� ZDUQLQJ� VLJQDO�� GRLQJ� ILHOG¶V� UHJXODU� LQVSHFWLRQ�
HYHU\GD\��7KH�UHVXOW�IURP�WKH�MRE�DFFLGHQW�ULVN�DQDO\VLV�RQ�ILOO�MRE�KDV�DYHUDJH������
�PHGLXP�OHYHO� FDWHJRU\���7KH�DYHUDJH� YDOXH� IRU� HDFK�VXE�MRE� LV�REWDLQHG�E\� WKH�
DYHUDJH� YDOXH� RI� WKH� KDXOLQJ� ZRUN� ����� �PHGLXP��� GXPSLQJ� ZRUN� �PHGLXP���
PHDVXUHPHQW�ZRUN�������PHGLXP���RYHUOD\�ZRUN�������PHGLXP���DQG�FRPSDFWLRQ�
ZRUN�������PHGLXP�����

.H\ZRUGV���RFFXSDWLRQ�VDIHW\�DQG�KHDOWK��ULVN�DQDO\VLV��60.���ZRUNSODFH�DFFLGHQW�


