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2OHK� 

5RQDOG�0DQJDVL�+XWDXUXN 

-XUXVDQ�3HPDQIDDWDQ�6XPEHUGD\D�3HUDLUDQ� 

)DNXOWDV�3HULNDQDQ�GDQ�,OPX�.HODXWDQ� 

8QLYHUVLWDV�5LDX 

(PDLO��URQDOG�PKXWDXUXN#\DKRR�FR�LG 

$%675$&7 

$�JRRG�GHVLJQHU�RI�ILVKLQJ�YHVVHOV�PXVW�EH�DEOH�WR�HVWLPDWH�VKLS�UHVLVWDQFHV�ZKLFK�WUHDW�

PHQW� RQ� VKLS� GXULQJ� ILVKLQJ� RSHUDWLRQV�� 6XFK� UHVLVWDQFHV� LQIRUPDWLRQ� ZLOO� EH� XVHG� DV� WKH�

PLOHVWRQHV�LQ�WKH�PDLQ�DQG�WKH�DX[LOLDU\�HQJLQH�PDWFKLQJ�LQ�ZKLFK�WKH�FKRVHQ�HQJLQH�PXVW�EH�

VXLWDEOH�WR�WKH�QHHGV�RI�WKUXVW�DW�WKH�FHUWDLQ�YHORFLW\��7KH�PDJQLWXGH�RI�VKLS�UHVLVWDQFH�FDQ�EH�

GHWHUPLQHG�E\�VRPH�PHWKRGV�H�J�� WRZLQJ�WDQN�PHWKRGV��XVLQJ�VKLS�UHVLVWDQFH�JUDSK�RI�VHULHV�

VKLS�PRGHOV�RQ�YDULRXV�YHORFLWLHV��XVLQJ�DSSURDFKLQJ�IRUPXOD�IURP�VWDWLVWLF��ZLWK�UHJUHVVLRQ��

DQG� WKH� ODVW� E\�XVLQJ�&RPSXWDWLRQDO�)OXLG�'\QDPLFV� �&)'���&)'� LV� WKH�PRVW�HFRQRPLF� � LQ�

VKLS�UHVLVWDQFH�VWXG\�ZLWK�UHVXOW�DOPRVW�DSSURDFKLQJ�WKH�PDQXDO�WHVW��7KH�VKLS�ZDV�JLOOQHWWHU���

LQ�JURVV�WRQQDJH��,WV�PRGHO�ZDV�LQYHVWLJDWHG�E\�XVLQJ�QXPHULFDO�VLPXODWLRQ�RI�&)'��7KH�GDWD�

RI� UHVLVWDQFH� DUH� SURFHVVHG� � ZLWK� $16<6� &);� YHUVLRQ� ���� 7KH� UHVXOW� VKRZV� WKH� YHVVHO�

UHVLVWDQFH� ZDV� ����� N1� DQG� HQJLQH� SRZHU� ZDV� ������ N:� DW� PD[LPXP� VSHHG� ��� NQRWV��� ,W�

LPSO\V�WKH�VLPLOLDU�FRQFOXVLRQ�E\�XVLQJ�PDQXDO�WHVW�DQG�DSSURDFKLQJ�IRUPXOD� 

.H\�ZRUGV��&)'��&);��UHVLVWDQFH��JLOQHWWHU��QXPHULFDO�VLPXODWLRQ� 

$%675$. 

6HRUDQJ� SHUHQFDQD� NDSDO� SHULNDQDQ� \DQJ� EDLN� KDUXV� PDPSX� PHPSHUNLUDNDQ� WDKDQDQ�

NDSDO� VDDW� PHODNXNDQ� RSHUDVL� SHQDQJNDSDQ�� ,QIRUPDVL� WDKDQDQ� WHUVHEXW� DNDQ� GLJXQDNDQ�

VHEDJDL�DFXDQ�SHQHQWXDQ�PHVLQ�XWDPD�GDQ�EDQWX�GL�PDQD�PHVLQ� WHUSLOLK�KDUXV�FRFRN�GHQJDQ�

NHEXWXKDQ�JD\D�GRURQJ�SDGD�NHFHSDWDQ�WHUWHQWX���%HVDU�WDKDQDQ�NDSDO�GDSDW�GLWHQWXNDQ�GHQJDQ�

EHEHUDSD� PHWRGH� SHUKLWXQJDQ� PLVDOQ\D� GHQJDQ� PHQJJXQDNDQ� PHWRGH� � NRODP� WDULN��

PHQJJXQDNDQ� JUDILN� WDKDQDQ� GDUL� EHEHUDSD� VHUL� PRGHO� NDSDO� SDGD� EHUEDJDL� NHFHSDWDQ��

PHQJJXQDNDQ� IRUPXOD� SHQGHNDWDQ� EHUGDVDUNDQ� VWDWLVWLN� �UHJUHVL�� GDQ� WHUDNKLU� GHQJDQ�

PHQJJXQDNDQ� &RPSXWDWLRQDO� )OXLG� '\QDPLFV� �&)'��&)'� PHUXSDNDQ� PHWRGH� SHUKLWXQJDQ�

KDPEDWDQ� NDSDO� \DQJ� SDOLQJ� HNRQRPLV� GHQJDQ� KDVLO� \DQJ� KDPSLU� PHQGHNDWL� SHUKLWXQJDQ�

PDQXDO� GDQ� HNVSHULPHQ�� .DSDO� \DQJ� GLJXQDNDQ� GDODP� SHQHOLWLDQ� LQL� DGDODK� NDSDO� JLOQHW�

EHUXNXUDQ���*7�\DQJ�GLNDML� GHQJDQ�PHQJJXNDQ� VLPXODVL�QXPHULN�PHODOXL�SHQGHNDWDQ�&)'��

'DWD� WDKDQDQ� GLSURVHV� GHQJDQ� PHQJJXQDNDQ� $16<6� &);� YHUVL� ���� +DVLO� SHQHOLWLDQ�

PHQXQMXNNDQ�EDKZD� WDKDQDQ� WRWDO�NDSDO�DGDODK������N1�GHQJDQ�GD\D�PHVLQ�������N:�SDGD�

NHFHSDWDQ� PDNVLPXP� ��� NQRWV��� ,QL� PHQ\LUDWNDQ� EDKZD� GLSHUROHK� NHVLPSXLODQ� \DQJ� VDPD�

GHQJDQ�PHQJJXQDNDQ�WHV�PDQXDO�GDQ�UXPXV�SHQGHNDWDQ� 

.DWD�NXQFL��&)'��&);��WDKDQDQ��NDSDO�JLOQHW��VLPXODVL�QXPHULN� 
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'DODP� PHUHQFDQDNDQ� NDSDO�� IDNWRU� XPXP� \DQJ� PHPHJDQJ� SHUDQDQ� SHQWLQJ�

DGDODK� WDKDQDQ� \DQJ� GLDODPL� ROHK� NDSDO� WHUVHEXW� VDDW� EHURSHUDVL�� %HQWXN� NDSDO� DJDU�

WDKDQDQ�NHFLO�DWDX�VHNHFLO�PXQJNLQ�PHQMDGL� WXMXDQ�SHUHQFDQD�NDSDO��$SDELOD�WDKDQDQ�

NDSDO�NHFLO�PDND�SHPDNDLDQ�WHQDJD�PHVLQ�MXJD�PHQMDGL�OHELK�NHFLO��'D\D�PHVLQ�\DQJ�

NHFLO�DNDQ�PHQJKHPDW�SHQJJXQDDQ�EDKDQ�EDNDU��'HQJDQ�GHPLNLDQ�DNDQ�EHUSHQJDUXK�

SDGD�SHQDPEDKDQ�GD\D�PXDW�NDSDO��ILVKLQJ�KROG���WHUVHEXW�� 

+XWDXUXN� ������� WHODK� PHODNXNDQ� NDMLDQ� WHQWDQJ� UDQFDQJDQ� NDSDO� JLOOQHW� GHQJDQ�

EHQWXN� KXOOIRUP� \DQJ� RSWLPXP�� 'LVDUDQNDQ� NDMLDQ� WHUVHEXW� GLODQMXWNDQ� GHQJDQ�

PHODNXNDQ� VLPXODVL� QXPHULN�XQWXN�PHPSUHGLNVL� EHVDU� WDKDQDQ�NDSDO�GDQ�NHEXWXKDQ��

GD\DQ\D�� 6LPXODVL� QXPHULN� DGDODK� SURVHV� SHQJXMLDQ� EHVDUDQ� VXDWX� PRGHO� GHQJDQ�

PHQJJXQDNDQ�NRPSXWHU��6LPXODVL�QXPHULN�WHODK�WHUEXNWL�PDPSX�PHQJJDQWLNDQ�SHUDQ�

SHQJXMLDQ� ODERUDWRULXP� PHQMDGL� SHQJXMLDQ� YLUWXDO�� 1LODL� \DQJ� GLKDVLONDQ� PHODOXL�

SHQJXMLDQ� YLUWXDO� WHUVHEXW� VDQJDW� DNXUDW� ELOD� NHGXDQ\D� GLEDQGLQJNDQ� �'DV�� ������

%ODFNZHOO�� ������� 6XDWX� SURJUDP� VLPXODVL� QXPHULN� \DQJ� SDOLQJ� XPXP� GLJXQDNDQ�

XQWXN��PHQJDQDOLVD�DOLUDQ�IOXLGD�DGDODK�$16<6�&);��.DUHQD�PDVDODK�KDPEDWDQ�MXJD�

EHUKXEXQJDQ� GHQJDQ� DOLUDQ� IOXLGD�� PDND� $16<6� &);� GLJXQDNDQ� VHEDJDL� VRIWZDUH�

&)'�XQWXN�PHQ\HOHVDLNDQ�SUHGLNVL�KDPEDWDQ�\DQJ��GLDODPL�ROHK�NDSDO�JLOQHW�VHEDJDL�

REMHN� SHQHOLWLDQ�� � &)'� �&RPSXWDWLRQDO� )OXLG� '\QDPLF�� PHUXSDNDQ� LOPX� VDLQV�

SHQ\HOHVDLDQ�QXPHULN�GLQDPLND�IOXLGD�VHODLQ�SHQGHNDWDQ�WHRUL�GDQ�HNVSHULPHQ�PXUQL��

%HUEDJDL� NHOHELKDQ� &)'� DQWDUD� ODLQ� PHPLQLPXPNDQ� ZDNWX� GDQ� ELD\D� GDODP�

PHQGHVDLQ�VXDWX�SURGXN�ELOD�SURVHV�GHVDLQ�WHUVHEXW�GLODNXNDQ�GHQJDQ�XML�HNVSHULPHQ�

GHQJDQ� DNXUDVL� WLQJJL�� 6HODLQ� LWX� &)'� PHPLOLNL� NHPDPSXDQ� VLVWHP� \DQJ� � PDPSX�

PHQJHQGDOLNDQ� SHUFREDDQ� \DQJ� VXOLW� DWDX� WLGDN� PXQJNLQ� GLODNXNDQ� PHODOXL�

HNVSHULPHQ�� &)'� MXJD� GLNHQDO� PHPLOLNL� NHPDPSXDQ� XQWXN� NDVXV-NDVXV� GL� EDZDK�

NRQGLVL� EHUEDKD\D� SDGD� VDDW� DWDX� VHVXGDK� PHOHZDWL� WLWLN� NULWLV� �PLVDOQ\D� VWXGL�

NHVHODPDWDQ�GDQ�VNHQDULR�NHFHODNDDQ���'DQ�\DQJ�SDOLQJ�XWDPD��NHWHSDWDQ�&)'�VHODOX�

WHUNRQWURO�VHODPD�SHUDQFDQJDQ�� 

7XMXDQ� SHQHOLWLDQ� LQL� DGDODK� XQWXN�PHPSHUNLUDNDQ� EHVDU� WDKDQDQ� NDSDO� JLOOQHW�

GHQJDQ�PHQJJXQDNDQ�VLPXODVL�QXPHULN�PHODOXL�SHQGHNDWDQ�&)'��'HQJDQ�PHQJHWDKXL� 
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EHVDU� KDPEDWDQ� NDSDO� \DQJ� GLDODPL� PHODOXL� VLPXODVL� QXPHULN� PDND� DNDQ�

EHUPDQIDDW� � GDODP�PHQJKLWXQJ� EHVDU�PHVLQ� GDQ� NHEXWXKDQ� JD\D� GRURQJ� \DQJ� KDUXV�

GLDWDVL�NDSDO�VDDW�PHOHZDWL�DOLUDQ�IOXLGD�SDGD�NHFHSDWDQ�WHUWHQWX�� 

,,� 0(72'2/2*,�3(1(/,7,$1 

3HQHOLWLDQ� WHODK� GLODNXNDQ� VHODPD� EXODQ� -DQXDUL� KLQJJD� )HEUXDUL� ����� GHQJDQ�

PHQJDPELO� GDWD� NDSDO� KDVLO� NDMLDQ� WHUGDKXOX� �+XWDXUXN�� ����� 	� ������� 7HPSDW�

SHQHOLWLDQ� DGDODK� /DERUDWRULXP� .DSDO� 3HULNDQDQ�� -XUXVDQ� 3HPDQIDDWDQ� 6XPEHUGD\D�

3HUDLUDQ��)DNXOWDV�3HULNDQDQ�GDQ�,OPX�.HODXWDQ��8QLYHUVLWDV�5LDX�� 

0HWRGH�\DQJ�GLODNXNDQ�DGDODK�VLPXODVL�QXPHULN�GHQJDQ�PHQJJXQDNDQ�$16<6�&);�

YHUVL������5HQFDQD�JDULV�NDSDO�JLOOQHW���*7�DNDQ�GLJDPEDU�XODQJ�GHQJDQ��0D[VXUI�GDQ�

NHPXGLDQ� � GLHNVSRU� NH� ,&(0� &)'� �*DPEDU� ���� ,&(0� &)'� GLJXQDNDQ� XQWXN�

PHODNXNDQ�SURVHV�SHPEDJLDQ�HOHPHQ��PHVK��SDGD�PRGHO��0RGHO�DNDQ�GLSDUWLVL�DSDELOD�

PRGHO�GDODP�NRQGLVL� WHUWXWXS��3DGD�SURVHV� LQL� DNDQ�GLFHN�NRQGLVL�PRGHO� VXSD\D�ELVD�

GLDQDOLVD�SDGD�SURVHV�VHODQMXWQ\D��%LDVDQ\D�PRGHO�KDVLO� LPSRU�PHPLOLNL�EHQWXN�\DQJ�

WLGDN� WHUWXWXS� VDDW� GLODNXNDQ�SHPHULNVDDQ�GHQJDQ� ,&(0�&)'��6HKLQJJD�SDGD� ,&(0�

&)'�� PRGHO� DNDQ� GLSHUEDLNL�� 6HWHODK� SHQJHFHNDQ� � GDQ� SURVHV� SHPEDJLDQ� HOHPHQ�

PRGHO� VHOHVDL�� PDND� GLODNXNDQ� SURVHV� 7HVW� 6HW� 8S� XQWXN� PHPEHULNDQ� NRQGLVL� EDWDV�

SDGD�PRGHO�&);-3UH�PHUXSDNDQ�EDJLDQ�$16<6�&);�XQWXN�SURVHV�VHW�XS���3URVHV�VHW�

XS�MXJD�EHUIXQJVL�XQWXN�PHPLQLPDOLVDVL�HUURU�\DQJ�WHUMDGL�SDGD�KDVLO�DNKLU�DQDOLVLV�WD�

KDQDQ�� 6HWHODK� LWX� GLODQMXWNDQ� SDGD� WDKDS�)ORZ� 6ROYHU� �6ROYHU�0DQDJHU��� 7DKDS� LQL�

EHUIXQJVL� XQWXN� PHQMDODQNDQ� VLPXODVL� �UXQQLQJ��� 3URVHV� UXQQLQJ� DNDQ� EHUKHQWL� MLND�

KDVLO� DQDOLVD� VXGDK�NRQYHUJHQ��$SDELOD� GDWD� SURVHV� WHODK�PHQFDSDL� NRQYHUJHQ��PDND�

KDVLO��RXWSXW��VLPXODVL�WHUVHEXW�GDSDW�GLOLKDW�GDODP�3RVW�3URFHVVRU��&)'�3RVW����6HODLQ�

PHQJKDVLONDQ�VLPXODVL�WDKDQDQ��DQDOLVLV�QXPHULN�MXJD�PDPSX�PHQJKLWXQJ�EHVDU�JD\D�

VDPSLQJ��JD\D�DQJNDW��NHFHSDWDQ��GDQ�GLVWULEXVL�WHNDQDQ�SDGD�PRGHO�XML� 

$NXUDVL� 6LPXODVL� GHQJDQ�&)'��.HWHSDWDQ�DQDOLVLV�GHQJDQ�PHQJJXQDNDQ�&)'�

GLWHQWXNDQ� ROHK� �� IDNWRU� XWDPD� \DLWX� ���� NRQYHUJHQVL� ���� JULG� LQGHSHQGHQFH� GDQ� ����

YHULILNDVL��.RQYHUJHQVL�PHUXSDNDQ�DQDOLVLV�NHEHQDUDQ�LQWHUQDO��WLQJNDW�NHVDODKDQ�\DQJ�

GLUDQFDQJ�GLSHQXKL�ROHK�PRGHO�\DQJ�GLNHPEDQJNDQ��� 
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+DVLO� SHUKLWXQJDQ�SDGD� WDKDS�NRQYHUJHQVL� GLSHUROHK� VDDW�PHQFDSDL� LWHUDVL� \DQJ� WHODK�

GLWHQWXNDQ�ROHK�NRPSXWHU��'HQJDQ�GHPLNLDQ�WLQJNDW�NRQYHUJHQVL��PHQJDFX�SDGD�QLODL�

\DQJ� GLKDVLONDQ� ROHK� &)'� 3RVW� NHWLND� KDVLO� SHUKLWXQJDQ� VXGDK� GLVHOHVDLNDQ� VHFDUD�

VHPSXUQD�� 

6WXGL� WHQWDQJ�JULG� LQGHSHQGHQFH�GLSHUOXNDQ�XQWXN�PHPSHUROHK�KDVLO�\DQJ� OHELK�

EDLN��*ULG� LQGHSHQGHQFH� EHUKXEXQJDQ� GHQJDQ� MXPODK� HOHPHQ� \DQJ� GLKDVLONDQ� SDGD�

SURVHV� SHPEDJLDQ� HOHPHQ�� (ILVLHQVL� SHPDNDLDQ� JULG� VDQJDW� GLSHUOXNDQ� XQWXN� SURVHV�

SHNHUMDDQ�\DQJ�OHELK�RSWLPXP��-XPODK�HOHPHQ�\DQJ�NHFLO�DNDQ�PHPEHULNDQ�KDVLO�\DQJ�

EHUEHGD�MLND�GLEDQGLQJNDQ�GHQJDQ�MXPODK�HOHPHQ�\DQJ�OHELK�EDQ\DN��6HPDNLQ�EDQ\DN�

MXPODK�HOHPHQ��KDVLO�\DQJ�DNDQ�GLSHUROHK� MXJD�DNDQ�VHPDNLQ� WHSDW��1DPXQ�IDNWRU� LQL�

DNDQ�PHQ\HEDENDQ�SHQJHUMDDQ�DNDQ�PHQMDGL�OHELK�ODPD��%LDVDQ\D�XQWXN�NHQDLNDQ� 

MXPODK� HOHPHQ� KDUXV� GLLNXWL� GHQJDQ�PHQJJXQDNDQ� VSHVLILNDVL� NRPSXWHU� \DQJ� � OHELK�

WLQJJL� 

 

*DPEDU����5HQFDQDDQ�JDULV�NDSDO���*7�XQWXN�.HSXODXDQ�$UX 

3DGD� VLPXODVL� QXPHULN�� SURVHV� NHUMD� JULG� LQSHQGHQFH� DGDODK� GHQJDQ� PHPEXDW�

YDULDVL� MXPODK�HOHPHQ� WHUKDGDS�KDVLO� \DQJ�GLEHULNDQ�GDODP�&)'�3RVW��+DVLO� WHUVHEXW�

PLVDOQ\D�EHUXSD� � WDKDQDQ��JD\D�DQJNDW��JD\D�QRUPDO�GDQ�VHEDJDLQ\D��.HPXGLDQ�QLODL�

WHUVHEXW� GLEDQGLQJNDQ�� GDQ� DSDELOD� WHUGDSDW� VHOLVLK� QLODL� �� ���PDND� MXPODK� HOHPHQ�

WHUVHEXW� GDSDW� GLJXQDNDQ� XQWXN� SURVHV� VHODQMXWQ\D�� 9HULILNDVL� PHUXSDNDQ� ODQJNDK�

XQWXN�PHPEDQGLQJNDQ�KDVLO�&)'�GHQJDQ�GDWD�ODLQ�\DQJ�DGD�VHKLQJJD�NHEHQDUDQ�KDVLO 
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VLPXODVL�QXPHULN�GDSDW�GLWHULPD� 

,,,� +$6,/�'$1�3(0%$+$6$1 

8NXUDQ� DQWDUD� PRGHO� GHQJDQ� GRPDLQ� IOXLGD� GLWHQWXNDQ� EHUGDVDUNDQ� LQIRUPDVL�

\DQJ� GLEHULNDQ� ROHK� 8WDPD� �������� 0HQXUXW� 8WDPD� �������� NRQGLVL� RSWLPXP� \DQJ�

EHNHUMD�SDGD�PRGHO�SDGD�NHDGDDQ�DOLUDQ�OXDU�DGDODK��*DPEDU����MDUDN�VLVL�GHSDQ��DOLUDQ�

PDVXN�� WHUKDGDS� PRGHO� EHUNLVDU� �/� ±� �/�� 6HGDQJNDQ� MDUDN� VDPSLQJ� NH� VLVL� PRGHO�

KDUXV����/�GDQ�MDUDN�VLVL�EHODNDQJ��DOLUDQ�NHOXDU��PRGHO�EHUNLVDU��/-�/��*DPEDU���� 

 

*DPEDU����8NXUDQ�GRPDLQ�IOXLGD 

.HVLPSXODQ� \DQJ� VDPD� MXJD� GLEHULNDQ� ROHK� SHQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�

'LQKDP�GNN� �������XQWXN�PHQJHFHN�GDQ�PHPDVWLNDQ�NRPSRQHQ�KDPEDWDQ� ODPEXQJ��

GHQJDQ� PHQJJXQDNDQ� &)'�� 6LPXODVL� \DQJ� GLODNXNDQ� PHQGXNXQJ� EDWDVDQ� \DQJ�

GLEHULNDQ�8WDPD����������0RGHO�WXUEXOHQVL�\DQJ�GLJXQDNDQ�DGDODK�667��6KHDU�6WUHVV�

7UDQVSRUW��� 0RGHO� WXUEXOHQVL� LQL� PHUXSDNDQ� SDOLQJ� DNXUDW� GDODP� VLPXODVL� QXPHULN�

DOLUDQ�IOXLGD��0HQWHU���������0RGHO�WXUEXOHQVL�667�WHODK�GLFHN�GDODP�VHMXPODK�NDMLDQ�

WHUGDKXOX� �%DUGLQD� HW� DO�� ������ 6ZHQQEHUJ�� ������ � GDQ� GLVLPSXONDQ� VHEDJDL� PRGHO�

\DQJ�SDOLQJ�DNXUDW�XQWXN�EHUEDJDL�DSOLNDVL�DOLUDQ�� 

3HQHQWXDQ�%RXQGDU\�&RQGLWLRQ��3DGD�VLPXODVL�QXPHULN��IOXLGD�GLEDJL�PHQMDGL�

EHEHUDSD�EDJLDQ��+DO�LQL�PHQMDGL�SHQWLQJ�NDUHQD�DNDQ�PHPSHUPXGDK�SURVHV�PHVKLQJ�

GDQ�SHNHUMDDQ�GDODP�&)'�3RVW�PLVDOQ\D�PHQHQWXNDQ�WHNDQDQ�GL�DOLUDQ�PDVXN�DWDXSXQ�

GL�DOLUDQ�NHOXDU��5DQDK�IOXLGD�WHUGLUL�GDUL�IOXLGD��XGDUD���LQOHW��RXWOHW��PRGHO��GDQ�ZDOO��

$GDSXQ�NRQGLVL�EDWDV�SDGD�PDVLQJ�PDVLQJ�EDJLDQ�DGDODK�VHEDJDL�EHULNXW� 
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)OXLGD�� -HQLV� GRPDLQ� DGDODK� )OXLGD�� PDWHULDO� DGDODK� XGDUD� SDGD� ��R&�� 5HIHUHQFH�

3UHVVXUH� DGDODK��� DWP�GDQ� VHPXD� WDE�EDVLF� VHWWLQJ� GLSHUWDKDQNDQ�PHQJLNXWL�GHIDXOW�

DZDO��0LWFKHOO�GDQ�:HEE���������8QWXN�)OXLG�0RGHOV��KHDW� WUDQVIHU�\DQJ�GLJXQDNDQ�

DGDODK�LVRWKHUPDO�GHQJDQ�WHPSHUDWXU�IOXLGD�VHEHVDU���R&��VHVXDL�GHQJDQ�UDWD-UDWD�VXKX�

SHQJXMLDQ��� 5HIHUHQFH� SUHVVXUH� GLPDVXNNDQ� �� DWP� VHVXDL� GHQJDQ� NRQGLVL� WHNDQDQ�

XGDUD� OXDU��5HIHUHQFH� SUHVVXUH� DGDODK�PHUXSDNDQ�GDWD� WHNDQDQ� DEVROXW� � GLPDQD�GDUL�

QLODL�LQL��VHOXUXK�QLODL�WHNDQDQQ�\DQJ�ODLQ�GLDPELO��&);�PHPHFDKNDQ�WHNDQDQ�VWDWLN� 

\DQJ�WHUMDGL�GDODP�ELGDQJ�DOLUDQ��7HNDQDQ�VWDWLN�WHUVHEXW�EHUKXEXQJDQ�GHQJDQ�WHNDQDQ�

DEVROXW�\DQJ�GLKLWXQJ�GHQJDQ�SHUVDPDDQ����� 

����������������������������������������������������������������������������� 

0RGHO� WXUEXOHQVL� \DQJ� GLJXQDNDQ� DGDODK� 667�� 0RGHO� LQL� VXGDK� GLODNXNDQ� ROHK�

EHUEDJDL�SHQHOLWLDQ�\DQJ�EHUKXEXQJDQ�GHQJDQ� IOXLGD�PLVDOQ\D� �0HQWHU� �������� �+HDW�

WUDQVIHU�GLJXQDNDQ�XQWXN�PHPSUHGLNVL� WHPSHUDWXU�PHODOXL�DOLUDQ�IOXLGD��+HDW� WUDQVIHU�

PHQJJXQDNDQ�LVRWHUPDO�NDUHQD�WHPSHUDWXU�IOXLGD�\DQJ�GLPDVXNDQ�DGDODK�XQLIRUP�� 

0RGHO�� .RQGLVL� EDWDV�PRGHO� DGDODK� � ZDOO� GHQJDQ� ERXQGDU\� GHWDLOV� VHEDJDL� 1R� 6OLS�

:DOO�� 0RGHO� GLDVXPVLNDQ� PHUXSDNDQ� GLQGLQJ� \DQJ� UDWD� GHQJDQ� NHNDVDUDQ� � GLQGLQJ�

\DQJ� VPRRWK�ZDOO�� 1R� VOLS�ZDOO�PHQJNRQGLVLNDQ� EDKZD� WHJDQJDQ� JHVHU� SDGD�PRGHO�

WLGDN� VDPD� GHQJDQ� QRO�� VHKLQJJD� PHQLPEXONDQ� SHUODPEDWDQ� GL� SHUPXNDDQ� PRGHO�

DNLEDW�JHVHNDQ�\DQJ�WHUMDGL�� 

$OLUDQ� PDVXN� �LQOHW��� %DVLF� VHWWLQJ� SDGD� GDHUDK� LQOHW� GLSLOLK� � 6XEVRQLF� SDGD� )ORZ�

5HJLPH��3HPLOLKDQ�VXEVRQLF��NXUDQJ�GDUL�NHFHSDWDQ�VXDUD��EHUGDVDUNDQ�ELODQJ�0DFK��

%LOD� NRQVWDQWD� 0DFK�� 7XUEXOHQV� \DQJ� GLJXQDNDQ� DGDODK� PHGLXP� �,QWHQVLW\�  �����

3HQJJXQDDQ�PHGLXP����LQL�PHUXSDNDQ�RSVL�\DQJ�GLVDUDQNDQ�XQWXN�VLPXODVL�DSDELOD�

LQIRUPDVL�OHYHO�WXUEXOHQVL�WLGDN�GLNHWDKXL�VHFDUD�GHWDLO��$16<6��������� 

3HUVDPDDQ�\DQJ�GLJXQDNDQ�GDODP�NRPSRQHQ�NDUWHVLDQ�NHFHSDWDQ� �GLWHQWXNDQ�GHQJDQ�

UHVXOWDQ�QRQ�]HUR�SDGD�GRPDLQ�GHQJDQ�PHQJJXQDNDQ�SHUVDPDDQ����� 

�������������������������������������������������������� 

refstatabs PPP � 

kWjViUU specspecspecinlet  
  
�� 



 

 ,�o ðí� 
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$OLUDQ� NHOXDU� �2XWOHW��� )ORZ� 5HJLPH� SDGD� GDHUDK� RXWOHW� DGDODK� VXEVRQLF� GHQJDQ�

UHODWLYH� SUHVVXUH� GLLVL� �� GDQ� GDWD� ODLQ� PHQJLNXWL� GHIDXOW� DZDO� �0LWFKHOO� GDQ�:HEE��

������� �$QV\V�PHQ\DUDQNDQ�EDKZD�NHWLND� UHIHQFH�SUHVVXUH�GLVHW��� DWP���������3D���

PDND� UHODWLYH� SUHVVXUH� KDUXV� GLVHW� ��� GDQ� EHJLWX� VHEDOLNQ\D�� MLND� UHIHUHQFH� SUHVVXUH��

GLVHW� ��� PDND� UHODWLYH� SUHVVXUH� KDUXV� GLVHW� ������� 3D�� +DO� LQL� EHUWXMXDQ� XQWXN�

PHPEHULNDQ� SHUXEDKDQ� WHNDQDQ� SDGD� UHODWLYH� SUHVVXUH� \DQJ� QLODL� OHELK� NHFLO�

GLEDQGLQJNDQ�WHNDQDQ�UHIHUHQFH�SUHVVXUH��$16<6���������6HODLQ�LWX��WHNDQDQ�SDGD�RXW�

OHW�GLVHW�VDPD�GHQJDQ�QRO�XQWXN�PHPDVWLNDQ�WLGDN�WHUMDGL�JDQJJXDQ�NH�KXOX��EHODNDQJ�

0LWFKHOO�	�:HEE�������� 

'LQGLQJ� �ZDOO��:DOO�PHUXSDNDQ� GRPDLQ� \DQJ�PHQXWXSL�PRGHO�� .RQGLVL� EDWDV�

ZDOO� DGDODK� � IUHH� VOLS� ZDOO�� 8QWXN� PHQJHWDKXL� SHUEHGDDQ� DQWDUD� GLQGLQJ� GHQJDQ��

DGDQ\D�JD\D�JHVHU�PDND�DNDQ�GLEXDW�VLPXODVL� WDPEDKDQ�GHQJDQ�NRQGLVL�EDWDV�QR�VOLS�

FRQGLWLRQ� 

3DGD�NHDGDDQ�QR�VOLS�FRQGLWLRQ��PDND�SHUVDPDDQ�\DQJ�GLEHULNDQ�DGDODK� 

8ZDOO� �� ����������������������������������������������������������������������������������������� 

6HGDQJNDQ� SDGD� NHDGDDQ� IUHH� VOLS� FRQGLWLRQ�� PDND� SHUVDPDDQ� \DQJ� GLEHULNDQ�

DGDODK� 

8ZDOO� �� 

WZDOO� ���������������������������������������������������������������������������������������������� 

6LPXODVL� 1XPHULN� +DPEDWDQ� .DSDO�� %HQGD� \DQJ� WHUDSXQJ� DWDX� WHQJJHODP�

GDODP�VXDWX�IOXLGD� �NHWLND�EHUJHUDN�DNDQ�PHQHULPD�JD\D�\DQJ�PHQDKDQ�JHUDN�EHQGD�

WHUVHEXW�� *D\D� \DQJ� GLDODPL� ROHK� EHQGD� WHUVHEXW� DGDODK� KDPEDWDQ�� \DQJ� VHEHQDUQ\D�

PHUXSDNDQ� JD\D� IOXLGD� \DQJ� EHNHUMD� SDGD� EHQGD� VHGHPLNLDQ� VHKLQJJD� PHODZDQ�

JHUDNDQ�EHQGD�WHUVHEXW��+DUYDOG��������� �+DPEDWDQ�WHUVHEXW�VDPD�GHQJDQ�NRPSRQHQ�

JD\D�IOXLGD�\DQJ�EHNHUMD�VHMDMDU�GHQJDQ�VXPEX�JHUDNDQ�NDSDO��5HVLVWDQFH�PHUXSDNDQ�

LVWLODK� KDPEDWDQ� \DQJ� GLJXQDNDQ� GDODP� GXQLD� KLGURQDPLND�� WHUPDVXN� NDSDO��

6HGDQJNDQ�LVWLODK�KDPEDWDQ�XQWXN�ELGDQJ�DHURGLQDPLND�DGDODK��GUDJ�� 

%HVDU�KDPEDWDQ� VXDWX�NDSDO�GLSHQJDUXKL�ROHK�EHEHUDSD� IDNWRU�� \DLWX� OXDV�SHUPXNDDQ�

EDVDK��MHQLV�IOXLGD�GDQ�MXJD�NHFHSDWDQ�NDSDO���1LODL�KDPEDWDQ�NDSDO�DNDQ�PHQLQJNDW�� 



 ,�o ðî� 


�������sz���ä�s�
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DSDELOD�DQJND�)URXGH�PHQJDODPL�NHQDLNDQ��+DUYDOG��������PHPEHULNDQ�FRQWRK�

NXUYD�NRHILVLHQ�KDPEDWDQ�\DQJ�GLDODPL�ROHK�NDSDO�SDGD�EHUEDJDL�NRQGLVL�IOXLGD��'DUL�

JUDILN�WHUVHEXW�GDSDW�GLVLPSXONDQ�EDKZD�OHWDN�EHQGD��GDQ�MHQLV�IOXLGD���PHPSHQJDUXKL�

NRHILVLHQ�KDPEDWDQ��+DPEDWDQ�NDSDO�GHQJDQ�PHQJJXQDNDQ�VLPXODVL�QXPHULN�GLKLWXQJ�

GHQJDQ�PHPDVXNNDQ�SHUVDPDDQ�IOXLGD�GDQ�NRQGLVL�EDWDV�SHUVDPDDQ���KLQJJD����$NLEDW�

JDEXQJDQ� NRQGLVL� EDWDV� WHUVHEXW� GHQJDQ� DOLUDQ� \DQJ� GLVLPXODVLNDQ� SDGD� NDSDO�PDND�

JD\D�KDPEDW� WLPEXO�NH�DUDK�VXPEX�[��NH�DUDK�DOLUDQ�IOXLGD���6HSHUWL�GLNHWDKXL�EDKZD�

NDSDO� \DQJ� EHUJHUDN� GL� PHGLD� DLU� GHQJDQ� NHFHSDWDQ� WHUWHQWX�� DNDQ� PHQJDODPL� JD\D�

KDPEDW��WDKDQDQ�DWDX�UHVLVWDQFH��\DQJ�EHUODZDQDQ�GHQJDQ�DUDK�JHUDN��NDSDO�WHUVHEXW��

%HVDUQ\D� KDPEDWDQ�NDSDO� VDQJDW� GLSHQJDUXKL� ROHK�NHFHSDWDQ�JHUDN� NDSDO� �9V��� EHUDW�

DLU� \DQJ� GLSLQGDKNDQ� ROHK� EDGDQ� NDSDO� \DQJ� WHUFHOXS� GDODP� DLU� �GLVSODFHPHQW��� GDQ�

EHQWXN�EDGDQ�NDSDO� �KXOO� IRUP���+DPEDWDQ� WRWDO�GHQJDQ�VLPXODVL�QXPHULN�PHUXSDNDQ�

WRWDO�GDUL�NHVXOXUDKDQ�JD\D�\DQJ�EHNHUMD�PHODZDQ�JHUDNDQ�NDSDO��1LODLQ\D�GLGDSDWNDQ�

SDGD� NRQGLVL� DLU� WHQDQJ�� 3HQGHNDWDQ� LQL� GLSHUOXNDQ� NDUHQD� SHUVDPDDQ� \DQJ�

PHQ\HUWDLQ\D� OHELK� VHGHUKDQD� GLEDQGLQJNDQ� GHQJDQ� SHQGHNDWDQ� GHQJDQ� NRQGLVL�

PHQGHNDWL�VHEHQDUQ\D��%HVDUDQ�KDPEDWDQ�NDSDO�GLGHVNULSVLNDQ�PHODOXL�NRHILVLHQ�QRQ�

GLPHQVLRQDO� \DQJ� PHUXSDNDQ� IXQJVL� VHEDJDL� NRHILVLHQ� &7� \DQJ� GLKLWXQJ� GHQJDQ�

SHUVDPDDQ�� 

 

%HVDU� KDPEDWDQ� WRWDO� \DQJ� GLKDVLONDQ� GHQJDQ� VLPXODVL� QXPHULN� PHQXQMXNNDQ�

JUDILN� SDUDEROD� �7DEHO� �� GDQ� *DPEDU� ���� +DO� LQL� VHVXDL� GHQJDQ� WHRUL� GDQ� EHUEDJDL�

HNVSHULPHQ�\DQJ�GLODNXNDQ�GL�WRZLQJ�WDQN��-DPDOXGLQ��HW�DO��������.HQDLNDQ�ELODQJDQ�

)URXGH�PHQ\HEDENDQ�SHQLQJNDWDQ�QLODL�KDPEDWDQ�� 

&7�  �.RHILVLHQ�KDPEDWDQ�WRWDO�SDGD�DLU�

WHQDQJ 

� 

57  �%HVDU�KDPEDWDQ�WRWDO 

U  �.HUDSDWDQ�IOXLGD 

96  �.HFHSDWDQ�NDSDO 

6  �3HUPXNDDQ�EDVDK 



 

 ,�o ðï� 
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7DEHO����%HVDU�KDPEDWDQ�NDSDO�GHQJDQ�PHQJJXQDNDQ�VLPXODVL�QXPHULN 

 

3DGD�DZDO�SHQJXMLDQ�EHVDU�KDPEDWDQ�DGDODK�QRO��KDO� LQL�GLVHEDENDQ�ROHK�EHQGD�

VDDW�LWX�PDVLK�GDODP�SRVLVL�GLDP�.HPXGLDQ�NHFHSDWDQ�GLQDLNNDQ�GQHJDQ�SHUEDQGLQJDQ�

WHUWHQWX� KLQJJD� PHQJKDVLONDQ� EHVDU� KDPEDWDQ� \DQJ� GLDODPL� ROHK� NDSDO�� 3HQJXMLDQ�

GLXODQJ� KLQJJD� WHUGDSDW� EHUEDJDL� YDULDVL� NHFHSDWDQ� GDQ� GLDNKLUL� KLQJJD� NHFHSDWDQ�

PDNVLPXP� NDSDO�� +DVLO� KDPEDWDQ� WHUVHEXW� NHPXGLDQ� GLNRYHUVL� PHQMDGL� EHVDU�

NHEXWXKDQ�EHVDU�PHVLQ�\DQJ�DNDQ�GLJXQDNDQ�VHEDJDL�SHQHQWX�NDSDVLWDV�PHVLQ�XWDPD�

\DQJ� GLEXWXKNDQ� NDSDO�� *DPEDU� ��PHUXSDNDQ� JUDILN� DQWDUD� EHVDU� NHFHSDWDQ� GHQJDQ�

GD\D�PHVLQ�\DQJ�GLEXWXKNDQ�ROHK�NDSDO� 

3HUEDQGLQJDQ�GHQJDQ�ULVHW� WHUGDKXOX��'LEDQGLQJNDQ�GHQJDQ�GDWD�HNVSHULPHQ�

GL�WRZLQJ�WDQN�KDVLO�ULVHW�\DQJ�GLODNXNDQ�ROHK�-DPDOXGGLQ��HW�DO��������WHUKDGDS�NDSDO�

GHQJDQ�XNXUDQ�XWDPDQ\D���*7�\DQJ�KDPSLU�VDPD���������PHQXQMXNNDQ�EDKZD�QLODL�

KDPEDWDQ� GHQJDQ�PHQJJXQDNDQ� &)'� OHELK� NHFLO� GLEDQGLQJNDQ� GHQJDQ� SHQJXMLDQ� GL�

WRZLQJ� WDQN� �*DPEDU� ����.HWLND�PHPEDQGLQJNDQ� VXDWX� KDVLO� XML� HNVSHULPHQ� GHQJDQ�

VLPXODVL�QXPHULN��PDND�NHQ\DWDDQ�\DQJ�WLGDN�ELVD�GLKLQGDUL�DGDODK�EDKZD�KDVLO�\DQJ�

GLEHULNDQ�ROHK�XML�HNVSHULPHQ�GHQJDQ�VLPXODVL�QXPHULN�SDVWL�PHQXQMXNNDQ�SHUEHGDDQ�� 

.HFHSDWDQ��NQRWV� �+DPEDWDQ��)[��N1 3RZHU�0HVLQ��N:� 

� - - 

���� � � 

���� ���� � 

���� ���� ���� 

���� ���� ���� 

���� ���� ���� 

���� ���� ���� 

���� ���� ���� 

���� ���� ���� 

���� ���� ���� 

���� ���� ���� 

���� ���� ����� 

���� ���� ����� 



 ,�o ðð� 


�������sz���ä�s�
����trsu �������������������������������
��������������������������������	� 

 

*DPEDU����*UDILN�NHFHSDWDQ�GHQJDQ�GD\D�PHVLQ� 

 

*DPEDU����3HUEDQGLQJDQ�EHVDU�KDPEDWDQ�GHQJDQ�NDMLDQ�WHUGDKXOX� 

$SDELOD�NHGXD�KDVLO�PHQXQMXNNDQ�NHFHQGHUXQJDQ�\DQJ�VDPD�DWDX�KDPSLU�VDPD�

GHQJDQ�SHUVHQWDVH�SHUEHGDDQ�\DQJ�FXNXS�NHFLO��PDND�KDVLO�VLPXODVL�QXPHULN�GDQ�HN�

VSHULPHQ�GDSDW�GLWHULPD�GDQ�GLSHUWDQJJXQJMDZDENDQ��3HUEHGDDQ�KDVLO�\DQJ�GLEHULNDQ�

ROHK�HNVSHULPHQ�GDQ�PRGHO�XML�GLSHQJDUXKL� IDNWRU�NHWLGDNSDVWLDQ��XQFHUWDLQW\�IDFWRU��

VHSHUWL� VLPXODVL� QXPHULN� \DQJ� PHQJJDPEDUNDQ� NRQGLVL� SHQJXMLDQ� GHQJDQ�

PHQJJXQDNDQ�SHQGHNDWDQ�HPSLULV��$OLUDQ�SDGD�SHQJXMLDQ�HNVSHULPHQ� WLGDN�ELVD�GLMD�

PLQ� VHPXDQ\D� XQLIRUP� �&)'�PHQJDVXPVLNDQ� DOLUDQ� GDODP� WHVW� VHFWLRQ� DGDODK� XQL�

IRUP��6HODLQ�LWX�GDNWRU�NHNDVDUDQ�PRGHO�WLGDN�GLSHUKLWXQJNDQ�GDODP�VLPXODVL�QXPHULN��

GDQ�MXJD�IDNWRU�WHVW�VHW�XS�SHQJXMLDQ�GDQ�ODLQ-ODLQ� 

5DWDDQ� SHUEHGDDQ� EHVDU� KDPEDWDQ� WRWDO� GHQJDQ�PHQJJXQDNDQ� GDWD� HNVSHULPHQ�

SHQHOLWL� WHUGDKXOX� � PHQXQMXNNDQ� EDKZD� KDVLO� &)'� EHUDGD� GL� EDZDK� ���� 'HQJDQ�

GHPLNLDQ��KDVLO� \DQJ�GLEHULNDQ�ROHK�HNVSHULPHQ�GDQ�VLPXODVL�QXPHULN� �KDPSLU� VDPD�

GDQ�PHQGHNDWL�GHQJDQ�SHUVHQWDVH�SHUEHGDDQ�PDVLK�ZDMDU��3HQHOLWLDQ�LQL�WHODK�PHZDNLOL� 



 

 ,�o ðñ� 
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SHQJXMLDQ� WDULN�GDODP�NRODP�XML�XQWXN�PHQJHWDKXL�KDPEDWDQ�NDSDO��NDUHQD�NHWHSDWDQ�

GDWD� KDPEDWDQ� � GHQJDQ� &)'� PHQGHNDWL� KDVLO� HNVSHULPHQ�� 3HQHOLWLDQ� LQL� WHODK�

PHQJKHPDW� � ELD\D� � XML� GL� NRODP� WDULN� �WRZLQJ� WDQN�� \DQJ�PHPEXWXKNDQ� GDQD� \DQJ�

FXNXS�EHVDU�� 

9LVXDOLVDVL� NHFHSDWDQ�GDQ� WHNDQDQ��9LVXDOLVDVL� NHFHSDWDQ�GDQ� WHNDQDQ� �*DPEDU�

���SDGD�NDSDO�VHEDJDL�SHOHQJNDS�GDWD�VLPXODVL�QXPHULN�PHQXQMXNNDQ�EDKZD�NHFHSDWDQ�

GL�XMXQJ-XMXQJ�EHQGD�VOHQGHU�\DQJ�GLDOLUL�IOXLGD�OHELK�UHQGDK�GLEDQGLQJNDQ�GLEDQGLQJ�

NDQ�SRVLVL�ODLQ��.HPXGLDQ�SDGD�YLVXDOLVDVL�WHNDQDQ�GLSHUROHK�EDKZD�WHNDQDQ�GL�XMXQJ-

XMXQJ� EHQGD� VOHQGHU� WHUVHEXW� OHELK� WLQJJL� GLEDQGLQJNDQ� SRVLVL� \DQJ� ODLQ�� ,QL� VHVXDL�

GHQJDQ� KXNXP� \DQJ� GLEHULNDQ� ROHK� %HUQRXOOL�� EDKZD� WHNDQDQ� GDQ� NHFHSDWDQ� DGDODK�

EHUEDQGLQJ�WHUEDOLN��$SDELOD�WHNDQDQ��EHVDU��PDND�NHFHSDWDQQ\D�KDUXV�UHQGDK��'HQJDQ�

GHPLNLDQ�KDVLO�VLPXODVL�QXPHULN�GDSDW�GLSHUWDQJJXQJMDZDENDQ� 

 

 

*DPEDU����9LVXDOLDVL�VLPXODVL�QXPHULN�SDGD�����NHFHSDWDQ�����7HNDQDQ 
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,9� .(6,038/$1�'$1�6$5$1 

&)'�PDPSX� PHQ\HOHVDLNDQ� SHUKLWXQJDQ� KDPEDWDQ� NDSDO� JLOQHW� �� *7� GHQJDQ�

DNXUDW�� %HVDU� KDPEDWDQ� \DQJ� GLKDVLONDQ� DGDODK� ����� N1� GDQ� EHVDU� GD\D� PHVLQQ\D�

DGDODK� ������ N:� SDGD� NHFHSDWDQ� PDNVLPXP� ��� NQRWV��� 3HUEDQGLQJDQ� KDVLO�

HNVHSHULPHQ� GL� WRZLQJ� WDQN� GHQJDQ�&)'� DGDODK� VHEHVDU� ����+DVLO�&)'� OHELK� NHFLO�

GLEDQGLQJNDQ�GHQJDQ�NDMLDQ�WHUGDKXOX� 

9� 8&$3$1�7(5,0$�.$6,+ 

8FDSDQ�WHULPDNDVLK�GLVDPSDLNDQ�NHSDGD�/DERUDWRULXP�+LGURGLQDPLND�,QGRQHVLD�

\DQJ�WHODK�PHQ\HGLDNDQ�GDWD�KDPEDWDQ�NDSDO�VHUWD�VHOXUXK�NDU\DZDQ�\DQJ�PHPEDQWX� 

9,� '$)7$5�3867$.$ 

$16<6�&);�7XWRULDOV������� 

%DUGLQD�� -�� (��� +XDQJ�� 3�� *�� 	� &RDNOH\�� 7�� -�� �������� 7XUEXOHQFH� 0RGHOOLQJ��

9DOLGDWLRQ��7HVWLQJ�DQG�'HYHORSPHQW��1$6$�7HFKQLFDO�0HPRUDQGXP�������� 

%ODFNZHOO��7�� -�� ��������6XEVRQLF�:LQG-7XQQHO�:DOO�&RUUHFWLRQV�2Q�$�:LQJ�:LWK�$�

&ODUN�<-���$LUIRLO��3K��'�WKHVLV�RI�7KH�)DFXOW\�RI�WKH�'HSDUWPHQW�RI�0HFKDQLFDO�

DQG�$HURVSDFH�(QJLQHHULQJ�6DQ�-RVH�6WDWH�8QLYHUVLW\� 

'DV��.��.���*KRVK��$��.��	�6LQKDPDKDSDWUD��.��3��������([SHULPHQWDO�DQG�1XPHULFDO�

,QYHVWLJDWLRQ�RI�WKH�'RZQEXUVW�ZLQG�SURILOHV�RQ�GLIIHUHQW�VXUIDFHV��,-(67��9RO����

1R��� 

'LQKDP��7��$���3HUHQ��&UDGGRFN��&���/HEDV��$��	�*DQJXO\��$�� ��������8VH�2I�&)'�

)RU� +XOO� )RUP� $QG� $SSHQGDJH� 'HVLJQ� $VVHVVPHQW� 2Q� $Q� 2IIVKRUH� 3DWURO�

9HVVHO�$QG�7KH�,GHQWLILFDWLRQ�2I�$�:DNH�)RFXVVLQJ�(IIHFW��5,1$�0DULQH�&)'��

������6RXWKDPSWRQ��8.� 

+DUYDOG��6��$����������5HVLVWDQFH�DQG�3URSXOWLRQ�RI�6KLS��$LUODQJJD�8QLYHUVLW\�3UHVV��

6XUDED\D 

+XWDXUXN�� 5�� 0�� �������� 'HVDLQ� .DSDO� *LOQHW� �� *7� XQWXN� .HSXODXDQ� $UX� GHQJDQ�

.RQVHS�.HVHODPDWDQ�<DQJ�%DLN��3URVLGLQJ�6(17$�������6XUDED\D��,76��3S���-

��� 

+XWDXUXN�� 5��0� ������� 3HUDQFDQJDQ� 7XQD� /RQJOLQHU� \DQJ� (ILVLHQ� GDQ� 2SWLPXP� GL�

:LOD\DK� 3HUDLUDQ�%XQJXV�� 6XPDWHUD�%DUDW�� 3URVLGLQJ� 6(17$������� 6XUDED\D��

,76��3S���-��� 

-DPDOXGGLQ��$���8WDPD�� ,�� .��$�3��	��$U\DZDQ��:��'�� �������� $QDOLVD� (NVSHULPHQ�

9LVFRXV� )RUP� )DFWRU� SDGD�.RQILJXUDVL� /DPEXQJ�� 3URVLGLQJ� 6HPLQDU� 1DVLRQDO�

7HRUL�GDQ�$SOLNDVL�7HNQRORJL�.HODXWDQ��)7.-,76��SS���-���� 



 

 ,�o ðó� 

����������������������� 

0HQWHU��)��5����������=RQDO��7ZR�(TXDWLRQ�.-:�7XUEXOHQFH�IRU�)ORZV��$,$$�3DSHU��

���-���� 

0LWFKHOO��5��5��	�:HEE��0��%����������$�6WXG\�2I�7KH�%DVH�3UHVVXUH�'LVWULEXWLRQ�2I�

$�6OHQGHU�%RG\�2I�6TXDUH�&URVV-6HFWULRQ��$,$$�$HURVSDFH�6FLHQFHV�0HHWLQJ�

DQG�([KLELW��3S��-�� 

6ZHQQEHUJ�� 6�� 8�� �������� $� 7HVW� 2I� 7XUEXOHQFH�0RGHOV� )RU� 6WHDG\� )ORZV�$URXQG�
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