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'DODP�XSD\D�SHQJHPEDQJDQ�NDPSXQJ�ZLVDWD�VHEDJDL�VDODK�VDWX�YDULDQ�EDUX�
GD\D�WDULN�ZLVDWD��'LQDV�3DULZLVDWD�.RWD�<RJ\DNDUWD�PHQJDGDNDQ�DNUHGLWDVL�SDGD�
EHEHUDSD NDPSXQJ�ZLVDWD�GL�.RWD�<RJ\DNDUWD��'LQDV�3DULZLVDWD�.RWD�<RJ\DNDUWD�
VHODQMXWQ\D� EHNHUMDVDPD� GHQJDQ� /HPEDJD� 6HUWLILNDVL� 8VDKD� �/68�� 3DULZLVDWD�
XQWXN�PHPEHQWXN�WLP�HYDOXDWRU�JXQD�PHODNVDQDNDQ�SHQLODLDQ�EHUGDVDUNDQ�DVSHN�
SHQLODLDQ�DNUHGLWDVL�\DQJ�WHODK�GLVWDQGDUGLVDVL��.HWHUEDWDVDQ�WLP�HYDOXDWRU�DGDODK�
EHOXP� DGDQ\D�PRGHO� SHQHQWXDQ� ERERW� DVSHN� SHQLODLDQ� VHUWD�PRGHO� SHUDQNLQJDQ�
NDPSXQJ� ZLVDWD� EHUGDVDUNDQ� SUHIHUHQVL� EDQ\DN� DKOL�� $GDSXQ� NHWHUEDWDVDQ� ODLQ�
WHUNDLW�EHOXP�DGDQ\D WHNQRORJL�SHQGXNXQJ�NHSXWXVDQ�NHORPSRN�XQWXN�PHPEDQWX�
SURVHV�DNUHGLWDVL�NDPSXQJ�ZLVDWD�

6LVWHP�3HQGXNXQJ�.HSXWXVDQ�.HORPSRN�VHEDJDL�VROXVL�SHUPDVDODKDQ�\DQJ�
GLKDGDSL� GDODP� SHODNVDQDDQ� DNUHGLWDVL� NDPSXQJ� ZLVDWD� GLNHPEDQJNDQ� SDGD�
SHQHOLWLDQ�GHQJDQ�PHQJJXQDNDQ�PHWRGH�$QDO\WLFDO�+LHUDUFK\�3URFHVV �$+3� GDQ�
:HLJKWHG� 6XP 0RGHO �:60���0HWRGH� $+3� GLJXQDNDQ� XQWXN� SHQHQWXDQ� ERERW�
PDVLQJ�PDVLQJ�NULWHULD�GDQ�VXENULWHULD�SHQLODLDQ�NDPSXQJ�ZLVDWD� NHPXGLDQ�UDWD�
UDWD� JHRPHWULN� GLJXQDNDQ� XQWXN� PHQJDJUHJDVL� ERERW� NULWHULD� GDQ� VXENULWHULD�
NHORPSRN�� 6HGDQJNDQ� PHWRGH� :60� GLWHUDSNDQ� GDODP� SHPERERWDQ� DOWHUQDWLI�
NDPSXQJ� ZLVDWD� XQWXN� PHQHQWXNDQ� XUXWDQ� SHULQJNDW� NDPSXQJ� ZLVDWD�� 0HWRGH�
PHWRGH VHODQMXWQ\D�GLLPSOHPHQWDVLNDQ�SDGD�VLVWHP�EHUEDVLV�ZHE�DJDU�GDSDW�GLDNVHV�
VHFDUD�IOHNVLEHO�GL�EHUEDJDL�SHUDQJNDW�

+DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD� PHWRGH� $+3� GDQ� :60� GDSDW�
GLJXQDNDQ� GDODP� VLVWHP� SHQGXNXQJ� NHSXWXVDQ� NHORPSRN� XQWXN� PHQHQWXNDQ�
NDPSXQJ� ZLVDWD� GHQJDQ� DNUHGLWDVL� WHUEDLN GHQJDQ� PHPEHULNDQ� SHUDQNLQJDQ�
NDPSXQJ�ZLVDWD��%HUGDVDUNDQ�SHUKLWXQJDQ�ERERW�NULWHULD�GDQ�VXENULWHULD�NHORPSRN�
GHQJDQ�PHWRGH�$+3 GDQ� UDWD�UDWD� JHRPHWULN� GLGDSDWNDQ� ERERW� NHORPSRN� XQWXN�
PDVLQJ�PDVLQJ� VXENULWHULD�� .HPXGLDQ�� EHUGDVDUNDQ� SHUKLWXQJDQ� PHWRGH� :60��
.DPSXQJ�:LVDWD�'LSRZLQDWDQ�PHQMDGL�NDPSXQJ�ZLVDWD�GHQJDQ�DNUHGLWDVL�WHUEDLN��
$GDSXQ� VLVWHP� \DQJ� GLKDVLONDQ� EHUVLIDW� GLQDPLV� GHQJDQ� GDSDW� PHQ\HVXDLNDQ�
SHUXEDKDQ� NULWHULD�� VXENULWHULD� GDQ� DOWHUQDWLI� NDPSXQJ� ZLVDWD� \DQJ� GLJXQDNDQ�
GDODP�SHUKLWXQJDQ�

.DWD� .XQFL�� .DPSXQJ� :LVDWD�� $NUHGLWDVL�� 6LVWHP� 3HQGXNXQJ� .HSXWXVDQ�

.HORPSRN��$+3��:60
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,Q�DQ�HIIRUW�WR�GHYHORS�D�WRXULVW�YLOODJH�DV�RQH�RI�WKH�QHZ�YDULDQW�RI�WRXULVW�
DWWUDFWLRQ��'LQDV�3DULZLVDWD�.RWD�<RJ\DNDUWD KROGV�DFFUHGLWDWLRQ�LQ�VRPH�WRXULVW�
YLOODJH� LQ�<RJ\DNDUWD��'LQDV�3DULZLVDWD�.RWD� <RJ\DNDUWD WKHQ� FRRSHUDWHV�ZLWK�
/HPEDJD�6HUWLILNDVL�8VDKD �/68� 3DULZLVDWD WR�IRUP�WKH�HYDOXDWRU�WHDP�WR�FDUU\�
RXW� WKH�DVVHVVPHQW�EDVHG�RQ� WKH�DFFUHGLWDWLRQ�DVVHVVPHQW�DVSHFW�ZKLFK�KDV�EHHQ�
VWDQGDUGL]HG��7KH�OLPLWDWLRQV�RI�WKH�HYDOXDWRU�WHDP�DUH�WKH�DEVHQFH�RI�D�PRGHO�RI�
ZHLJKWLQJ� WKH� DVVHVVPHQW� DVSHFW� DQG� WKH� UDQNLQJ�PRGHO� RI� WKH� NDPSXQJ�ZLVDWD�
EDVHG� RQ� WKH� SUHIHUHQFHV� RI� PDQ\� H[SHUWV�� 7KH� RWKHU OLPLWDWLRQV� UHODWHG� WR� WKH�
DEVHQFH�RI�JURXS�GHFLVLRQ�VXSSRUW�WHFKQRORJ\�WR�DVVLVW�WKH�SURFHVV�RI�DFFUHGLWDWLRQ�
RI�WKH�YLOODJH�WRXU�

*URXS�'HFLVLRQ�6XSSRUW�6\VWHP�DV�D�VROXWLRQ�WR�WKH�SUREOHPV�HQFRXQWHUHG�LQ�
WKH�LPSOHPHQWDWLRQ�RI�WRXULVW�YLOODJH DFFUHGLWDWLRQ�ZDV�GHYHORSHG�LQ�WKH�UHVHDUFK�
XVLQJ� $QDO\WLFDO� +LHUDUFK\� 3URFHVV� �$+3�� DQG� :HLJKWHG� 6XP� 0RGHO� �:60��
PHWKRG��7KH�$+3�PHWKRG� LV�XVHG� WR�GHWHUPLQH� WKH�ZHLJKW�RI�HDFK�FULWHULRQ�DQG�
VXEFULWHULD�IRU�WKH�DVVHVVPHQW�RI�D�WRXULVW�YLOODJH��WKHQ�JHRPHWULF�DYHUDJHV�DUH�XVHG�
WR� DJJUHJDWH� WKH�ZHLJKW� RI� JURXS� FULWHULD� DQG� VXEFULWHULD��0HDQZKLOH�� WKH�:60�
PHWKRG�LV�DSSOLHG�LQ�WKH�ZHLJKWLQJ�RI�DOWHUQDWLYH�NDPSXQJ�ZLVDWD�WR�GHWHUPLQH�WKH�
UDQNLQJ�UDQNLQJ�RI�WKH�WRXULVW�YLOODJH��)XUWKHU�PHWKRGV�DUH�LPSOHPHQWHG�RQ�D�ZHE�
EDVHG�V\VWHP�WR�EH�IOH[LEO\�DFFHVVLEOH�DFURVV�GHYLFHV�

7KH�UHVXOWV�VKRZ�WKDW�$+3�DQG�:60�PHWKRGV�FDQ�EH�XVHG�LQ�JURXS�GHFLVLRQ�
VXSSRUW�V\VWHPV�WR�GHWHUPLQH�WKH�EHVW�DFFUHGLWHG�WRXULVW�YLOODJH�E\�SURYLGLQJ�WRXULVW�
YLOODJH�UDQNLQJ��%DVHG�RQ�WKH�ZHLJKWLQJ�FULWHULD�DQG�VXEFULWHULD�RI�WKH�JURXS�ZLWK�
$+3� PHWKRG� DQG� JHRPHWULF� PHDQ�� VXEFULWHULD� RI� WRXULVW� DWWUDFWLRQ� RQ� SURGXFW�
FULWHULD��VXEFULWHULD�RI�NDPSXQJ�ZLVDWD�RQ�VHUYLFH�FULWHULD�DQG�VXEFULWHULD�RI�KXPDQ�
UHVRXUFHV�RQ�PDQDJHPHQW�FULWHULD�KDYH�KLJKHU�ZHLJKW�ZHLJKW�WKDQ�RWKHU�VXEFULWHULD��
7KHQ�� EDVHG� RQ� WKH� FDOFXODWLRQ� RI�:60�PHWKRG��'LSRZLQDWDQ�7RXULVP�9LOODJH�
EHFRPHV� WKH� EHVW� DFFUHGLWHG� WRXULVW� YLOODJH��7KH� UHVXOWLQJ� V\VWHP� LV� G\QDPLF� E\�
EHLQJ�DEOH�WR�DGMXVW�WKH�FKDQJH�FULWHULD��VXEFULWHULD�DQG�DOWHUQDWLYH�NDPSXQJ�ZLVDWD�
XVHG�LQ�WKH�FDOFXODWLRQ�

.H\ZRUGV� 7RXULVW�9LOODJH��$FFUHGLWDWLRQ��*URXS�'HFLVLRQ�6XSSRUW�6\VWHP��$+3��
:60
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