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=D� GREDU� RSLV� UL]LND� NRMHP� MH� L]ORåHQ� QHNL� SRUWIHOM� YULMHGQRVQLFD�� NDR� L� ]D� SRMHGLQDþQH
YULMHGQRVQLFH�LOL�YDOXWH��SRWUHEQR�MH�QDþLQLWL�SUHGYL DQMD�GUXJLK�PRPHQDWD�X�YUHPHQVNLP
VHULMDPD�� WM� YDULMDELOQRVWL�� (PSLULMVND� LVWUDåLYDQMD� SRND]XMX� GD� VX� YUHPHQVNH� VHULMH� V
ILQDQFLMVNLK�WUåLãWD�KHWHURVNHGDVWLþQH��ãWR�]QDþL�GD�YRODWLOQRVWL�QLVX�NRQVWDQWQH�X�YUHPHQX�
6WRJD�VX� UD]YLMHQL�SULNODGQL�PDWHPDWLþNL�PRGHOL�NRML� WH�HIHNWH�X]LPDMX�X�RE]LU��8�RYRP
þODQNX� MH� SULND]DQR� NDNR� VH� X� WX� VYUKX� NRULVWH� PRGHOL� L]� *$5&+� �*HQHUDOLVHG
$XWRUHJUHVVLYH�&RQGLWLRQDO�+HWHURVNHGDVWLFLW\��IDPLOLMH��3RND]DOL�VPR�]QDþHQMH�SRMHGLQLK
SDUDPHWDUD� X� *$5&+������ PRGHOX�� WH� GD� MH� YUOR� XSRWUHEOMDYDQL� PRGHO� ]D
KHWHURVNHGDVWLþQRVW�YUHPHQVNLK�VHULMD�(:0$��([SRQHQWLDOO\�:HLJKWHG�0RYLQJ�$YHUDJH�
VSHFLMDOQL�VOXþDM�,*$5&+�PRGHOD��.RULãWHQMHP�PHWRGH�PDNVLPDOQH�YMHURMDWQRVWL�RGUHGLOL
VPR�SDUDPHWUH�PRGHOD�]D�GLRQLFH�3OLYH��3/,�$$���=DJUHEDþNH�EDQNH��=$%�2���WH�LQGHNVD
&52%(;� L� 6	3����� 3RND]DOL� VPR� NDNR� XSRWUHED� QDYHGHQLK� PHWRGD� SREROMãDYD
SUHGYL DQMD�WUåLãQRJ�UL]LND�



9RODWLOLW\�PRGHOLQJ�RI�DVVHWV�IURP�=DJUHE�6WRFN�([FKDQJH

$EVWUDFW

)RU� SURSHU� YDOXDWLRQ� RI� ULVN� WR� ZKLFK� WKH� SRUWIROLR� RI� ILQDQFLDO� DVVHWV� LV� H[SRVHG�� LW� LV
QHFHVVDU\�WR�IRUHFDVW�WKH�VHFRQG�PRPHQWV�RI�ILQDQFLDO�WLPH�VHULHV��WKDW�LV�YDULDELOLWLHV��7KH
HPSLULFDO� LQYHVWLJDWLRQV� VKRZ� WKDW� ILQDQFLDO� WLPH� VHULHV� DUH� KHWHURVNHGDVWLF�� L�H�� WKHLU
YRODWLOLW\�LV�QRW�FRQVWDQW�LQ�WLPH��)RU�WKDW�UHDVRQ�WKH�DSSURSULDWH�PDWKHPDWLFDO�PRGHOV�ZHUH
GHYHORSHG� ZKLFK� WDNH� WKLV� HIIHFW� LQWR� DFFRXQW�� ,Q� WKLV� SDSHU� ZH� VWXG\� RQH� SDUWLFXODU
PHPEHU� RI� *$5&+� IDPLO\� RI� PRGHOV� WKDW� VXFFHVVIXOO\� GHVFULEH� KHWHURVNHGDVWLFLW\�� L�H�
*$5&+������PRGHO��:H�VKRZ� WKH� VLJQLILFDQFH�RI� WKH�PRGHO�SDUDPHWHUV�� DQG� DOVR�PDNH
WKH� FRQQHFWLRQ� EHWZHHQ� WKH� IUHTXHQWO\� XVHG� (:0$� �([SRQHQWLDOO\� :HLJKWHG� 0RYLQJ
$YHUDJH��PRGHO�ZKLFK� LV�D� VSHFLDO�FDVH�RI� ,*$5&+�PRGHO� �,QWHJUDWHG�*$5&+���8VLQJ
WKH� PD[LPXP� OLNHOLKRRG� PHWKRG� ZH� FDOFXODWH� WKH� PRGHO� SDUDPHWHUV� IRU� 3OLYD� RUGLQDU\
VKDUH� �3/,�$$���=DJUHEDþND�EDQND�RUGLQDU\� VKDUH� �=$%�2��� WKH�=DJUHE�6WRFN�([FKDQJH
VKDUH�SULFH�LQGH[�&52%(;�DQG�LQGH[�6	3�����%\�XVLQJ�WKHVH�PRGHOV�ZH�VKRZ�KRZ�RQH
FDQ�LPSURYH�ULVN�IRUHFDVWLQJ�SURFHVV�
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6YMHGRFL� VPR� HNVSOR]LYQRJ� SRUDVWD� WUJRYDQMD� UD]OLþLWLP� ILQDQFLMVNLP� LQVWUXPHQWLPD� QD
SULPDUQLP�L�VHNXQGDUQLP�ILQDQFLMVNLP�WUåLãWLPD�X�VYLMHWX�L�X�QDãRM�]HPOML��3RMHGLQL�L]YRUL
QDYRGH� GD� MH� GQHYQL� YROXPHQ� WUJRYDQMD� QD� GHYL]QLP� WUåLãWLPD� L� WUåLãWLPD� ILQDQFLMVNLK
GHULYDWD�RNR�GHVHW�SXWD�YHüL�RG�XNXSQRJ�GQHYQRJ�PH XQDURGQRJ�SURPHWD� URED� L� VHUYLVD
>�@��8]� VWDUD� L� YUOR� XUH HQD� WUåLãWD� ]HPDOMD� ]DSDGQH�(YURSH�� VMHYHUQH�$PHULNH� L� -DSDQD�
SRVWRMH�L�W]Y��L]UDQMDMXüD�WUåLãWD��HPHUJLQJ�PDUNHWV��NRMD�VX�YUOR�]DQLPOMLYD�LQYHVWLWRULPD�
D�WR�VX�SULMH�VYHJD�WUåLãWD�X�$]LML��X�]DGQMH�YULMHPH�åHVWRNR�SRWUHVHQD���WH�WUåLãWD�X�MXåQRM
$PHULFL��8�QRYLMH�YULMHPH�SRMDYOMXMX�VH�L�WUåLãWD�X�SRVWNRPXQLVWLþNLP�]HPOMDPD�LVWRþQH�L
MXJRLVWRþQH�(YURSH��IURQWLHU�PDUNHWV���8�SRWRQMH�VSDGD�L�WUåLãWH�YULMHGQRVQLFD�X�+UYDWVNRM�

9HOLND�DNWLYQRVW�QD� WUåLãWLPD�YULMHGQRVQLFD�GRYHOD� MH�GR� L]X]HWQRJ� UD]YRMD�NYDQWLWDWLYQLK
ILQDQFLMVNLK�PHWRGD��5H]XOWDWL� DQDOL]D� ILQDQFLMVNLK�YUHPHQVNLK�VHULMD� VX�RG�QHSURFMHQMLYH
YDåQRVWL�X�GRQRãHQMX�RGOXND��2G�SRVHEQH�YDåQRVWL�MH�SURFMHQD�WUåLãQRJ�UL]LND�]D�VXEMHNWH
QD� ILQDQFLMVNLP� WUåLãWLPD�� 3RG� WUåLãQLP� UL]LNRP� SRGUD]XPLMHYDPR� UL]LN� XVOMHG
QHL]YMHVQRVWL�]DUDGH�L�SULQRVD�NRMH�PRJX�QDVWDWL�SURPMHQDPD�FLMHQD�YULMHGQRVQLFD��DVVHWV��
NDPDWQLK�VWRSD�LOL�WHþDMHYD�YDOXWD��QMLKRYLK�YRODWLOQRVWL��YRODWLOLW\��L�OLNYLGQRVWL�>�@��7UåLãQL
UL]LN�MH�XVNR�SRYH]DQ�VD�YRODWLOQRãüX�FLMHQD�YULMHGQRVQLFD�L�NRUHODFLMDPD�L]PH X�UD]OLþLWLK
YULMHGQRVQLFD�� 2VLP� WRJD� SRVWRML� PH XVREQD� RYLVQRVW� L]PH X� YRODWLOQRVWL� L� RþHNLYDQRJ
SULQRVD��,QYHVWLWRUL�]DKWLMHYDMX�YHüH�SULQRVH�RG�YULMHGQRVQLFD�VD�YHüLP�UL]LNRP��8�VNODGX�V
HPSLULMVNLP� QDOD]LPD� UD]YLMHQL� VX�PRGHOL� ]D� SRYH]LYDQMH� RþHNLYDQRJ� SULQRVD� L� UL]LND�� D
QDMSR]QDWLML� VX� &$30� �&DSLWDO� $VVHW� 3ULFLQJ� 0RGHO�� � >�@� � L� $37� �$UELWUDJH� 3ULFLQJ
7KHRU\���>�@�

8� ]DGQMH� YULMHPH� MDYOMD� VH� L� L]X]HWDQ� SRUDVW� ]DQLPDQMD� ]D� ILQDQFLMVNH� L]YHGHQLFH
�GHULYDWLYHV��� =D� � GRSULQRVH� WHRULMVNRM� DQDOL]L� FLMHQD� RYLK� LQVWUXPHQDWD� ����� JRGLQH� MH
1REHORYD� QDJUDGD� ]D� HNRQRPLMX� GRGLMHOMHQD� 0�� 6FKROHVX� � L� 5�� &�� 0HUWRQX� >�@�
1DSRPHQLPR�GD�VH�X�EXGXüQRVWL�RþHNXMH�SUDYQR�XUH LYDQMH�RNYLUD�]D�WUJRYDQMH�RYDNYLP
LQVWUXPHQWLPD� X� +UYDWVNRM�� ,]YHGHQLFH� LPDMX� YHOLNX� XORJX� X� RJUDQLþDYDQMX� UL]LND
�KHGJLQJ���WH�SRYHüDYDMX�OLNYLGQRVW�FLMHORJ�ILQDQFLMVNRJ�VLVWHPD��2G�L]X]HWQRJ�]QDþDMD�MH
NYDQWLWDWLYQR� RGUH LYDQMH� ��SUDYHGQH

� FLMHQH� WLK� LQVWUXPHQDWD�� 'D� EL� VH� SUDYHGQD� FLMHQD
L]YHGHQLFD� RGUHGLOD� SRWUHEQR� MH� LPDWL� SULNODGQH� PDWHPDWLþNH� PRGHOH� SRQDãDQMD
YULMHGQRVQLFD��9RODWLOQRVW�YULMHGQRVQLFH�MH�MHGDQ�RG�QDMYDåQLMLK�SDUDPHWDUD�]D�RGUH LYDQMH
FLMHQD�RSFLMH�

3RWUHED� ]D�NYDQWLILFLUDQMHP� WUåLãQRJ� UL]LND�� X]� RVWDOH� YUVWH� UL]LND� X� EDQNDUVNRM� LQGXVWULML
LVWDNQXWD�MH�L�X�QRYLP�GRNXPHQWLPD�%,6�D��%DQN�IRU�,QWHUQDWLRQDO�6HWWOHPHQWV���%,6�GDQDV
GMHOXMH� NDR� PH XQDURGQR� SUL]QDWL� IRUXP� ]D� NRRUGLQDFLMX� FHQWUDOQLK� EDQDND� L� RVWDOLK
UHJXODWRUVNLK�WLMHOD�X�YHüLQL�]HPDOMD�2(&'�D���8�SULMHGORJX�RG�VLMHþQMD�������JRGLQH�%,6
GMHORPLþQR�XVNOD XMH�VYRMH�SULMHGORJH�VD�SUDNVRP�X�YRGHüLP�VYMHWVNLP�EDQNDPD��JGMH�VH
NRULVWH� YUOR� VRILVWLFLUDQH� PHWRGH� ]D� RGUH LYDQMH� WUåLãQLK� UL]LND� X� WUDQVDNFLMDPD� VD
UD]OLþLWLP� YULMHGQRVQLFDPD�� 7DNR� VH� SUHGODåH� GD� EDQNH� NRQVWDQWQR� L]UDþXQDYDMX� WUåLãQL
UL]LN�VYRMLK�SRUWIHOMD�]D����GDQD�XQDSULMHG�XQXWDU�LQWHUYDOD�SRX]GDQRVWL�RG�����

6YH� QDYHGHQR� QDV� QDYRGL� QD� SRWUHEX� GD� VH� R]ELOMQR� SR]DEDYLPR� V� PRGHOLUDQMHP
YRODWLOQRVWL� YULMHGQRVQLFD� QD� +UYDWVNRP� WUåLãWX�� ,DNR� VH� VOLþQD� UD]PDWUDQMD� WUHEDMX
SURYRGLWL� L� QD� VOXþDMX� GHYL]QLK� WUåLãWD� L� NDPDWQLK� VWRSD��PL� üHPR� VH� RYGMH� RJUDQLþLWL� QD



SURPDWUDQMH� WUåLãWD� GLRQLFD�� .DR� SULPMHU� DQDOL]LUDWL� üHPR� GYLMH� QDMOLNYLGQLMH� GLRQLFH� V
QDãHJ� WUåLãWD��3OLYH� L�=DJUHEDþNH�EDQNH��D�NRMLPD�VH� LVWRYUHPHQR� WUJXMH� L�QD�/RQGRQVNRM
EXU]L��WH�LQGHNVD�QDãHJ�WUåLãWD�&52%(;�L�LQGHNVD�1MXMRUãNH�EXU]H�6	3����

8����SRJODYOMX�SRND]DW�üHPR�GD�VX�YUHPHQVNH�VHULMH�GLRQLFD�KHWHURVNHGDVWLþQH��WM��SRMHGLQD
UD]GREOMD� VX� RNDUDNWHUL]LUDQD� SRYHüDQRP� YRODWLOQRãüX� �D� WLPH� L� UL]LNRP��� GRN� VX� X
SRMHGLQLP� UD]GREOMLPD� WUåLãWD� PLUQLMD�� 8� ��� SRJODYOMX� üHPR� SRND]DWL� NDNR� VH� *$5&+
�*HQHUDOLVHG�$XWRUHJUHVVLYH�&RQGLWLRQDO�+HWHURVNHGDVWLFLW\��PRGHORP�PRJX� RSLVDWL� RYL
HIHNWL�� 8� ��� SRJODYOMX� SRND]DW� üHPR� NDNR� VH� PHWRGRP� PDNVLPDOQH� YMHURMDWQRVWL� PRJX
RGUHGLWL�SDUDPHWUL�PRGHOD�]D�SURPDWUDQH�GLRQLFH��8]�SRPRü�GRELYHQLK�SDUDPHWDUD�SRND]DW
üHPR�X����SRJODYOMX�NDNR�QDYHGHQH�PHWRGH�SREROMãDYDMX�SUHGYL DQMH�YRODWLOQRVWL��D�WLPH�L
SURFMHQX� WUåLãQRJ� UL]LND�� =DNOMXþFL� L� VPMHUQLFH� ]D� GDOMQMH� DQDOL]H� KHWHURVNHGDVWLþQRVWL
ILQDQFLMVNLK�VHULMD�QD�GRPDüHP�WUåLãWX�ELW�üH�GDQL�X����SRJODYOMX�

���9RODWLOQRVWL�X�YUHPHQVNLP�VHULMDPD�GLRQLFD

1D�VOLFL����SULND]DQR�MH�NUHWDQMH�FLMHQD�L�YROXPHQD�WUJRYDQMD�GLRQLFDPD�3OLYH��3/,�$$��X
UD]GREOMX� RG� ���������� GR� ������������ JRGLQH�� � 9Hü� VD� VOLNH� VH� YLGL� GD� VH� SRMHGLQD
UD]GREOMD� PH XVREQR� UD]OLNXMX� SR� YRODWLOQRVWL� FLMHQH�� 1R�� RQR� ãWR� QDMYLãH� ]DQLPD
LQYHVWLWRUH� VX� SULQRVL�� 8� WX� VYUKX� VH� PRJX� L]UDþXQDWL� ORJDULWDPVNL� SULQRVL�� WM�� UD]OLNH
ORJDULWDPD�]DNOMXþQLK�FLMHQD�SRVWLJQXWLK�X�SHULRGX�RG� MHGQRJ�GDQD��.DVQLMH� üHPR�YLGMHWL
]DãWR� VX� ORJDULWDPVNL� SULQRVL� SULNODGQLML� ]D� SULND]� GQHYQLK� SURPMHQD� FLMHQD�� � 1R�� SUL
SURFMHQMLYDQMX�GLQDPLNH�YRODWLOQRVWL�SURPDWUDPR�NYDGUDW� LQRYDFLMH�SULQRVD�h

L
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L
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NYDGUDW� UD]OLNH� ORJDULWDPVNRJ� SULQRVD� L� VUHGQMHJ� ORJDULWDPVNRJ� SULQRVD� �VTXDUHG� H[FHVV
UHWXUQ���3URVMHþQD�YULMHGQRVW�RYLK�YHOLþLQD�X�FLMHORP�SHULRGX�SUHGVWDYOMD�QDMMHGQRVWDYQLMX
SURFMHQX�YDULMDELOQRVWL� �NYDGUDWD�YRODWLOQRVWL�� WRNRP�FLMHORJ�SHULRGD� L�YDåDQ� MH�SDUDPHWDU
]D� RULMHQWDFLMX� NRG� WUJRYDQMD� VD� GLRQLFDPD� L� SURFMHQX� FLMHQD� ILQDQFLMVNLK� L]YHGHQLFD
ED]LUDQLK�QD�FLMHQL�WLK�GLRQLFD��.UDWDN�SRJOHG�QD�VOLNX����NRMD�SULND]XMH�NYDGUDW�LQRYDFLMH�
PRåH� QDV� XYMHULWL� GD� VH� YDULMDELOQRVW� NYDGUDWD� SULQRVD� GLRQLFH� 3OLYH�PLMHQMD� X� YUHPHQX�
/DNR� VH� XRþDYDMX� SRGUXþMD� JUXSLUDQMD� YHOLNLK� NYDGUDWD� UD]OLNH� SULQRVD� X� YUHPHQLPD� V
YHüRP� YRODWLOQRVWL�� NDR� L� SRGUXþMD� V� PDQMRP� YRODWLOQRãüX�� %URMQL� HPSLULMVNL� UDGRYL
SRND]XMX�GD�MH�WR�RSüHQLW�VOXþDM�QD�VYLP�ILQDQFLMVNLP�WUåLãWLPD�>�@��7DNR HU��SULPMHWLPR�GD
X� YUHPHQX� RGPDK� QDNRQ� ³EXU]RYQRJ� VORPD´�� NRML� VH� MH� GRJRGLR� ������������ JRGLQH�
GROD]L�GR�VQDåQLK�YRODWLOQRVWL�X�SULQRVLPD�

���0DWHPDWLþNR�PRGHOLUDQMH�YRODWLOQRVWL

'D� EL� VH� L]YUãLOD� NYDQWLWDWLYQD� DQDOL]D� YUHPHQVNLK� VHULMD� L� RGUHGLOH� SURFMHQH� EXGXüLK
NUHWDQMD� FLMHQD� L� YRODWLOQRVWL� SRWUHEQR� MH� QDüL� SULNODGQH� PDWHPDWLþNH� PRGHOH�� âLURNR
SULKYDüHQL� PRGHO� NUHWDQMD� FLMHQD� YULMHGQRVQLFD� MH� PRGHO� JHRPHWULMVNRJ� %URZQRYRJ
JLEDQMD�� %URZQRYLP� JLEDQMHP� MH� RULJLQDOQR� QD]YDQR� VWRKDVWLþNR� JLEDQMH�PLNURVNRSVNLK
þHVWLFD� X� NDSOMLFL� YRGH�� QR� GDQDV� VH� XSRWUHEOMDYD� X� ãLURNRP� VSHNWUX� UD]OLþLWLK� SRMDYD� X
SULURGQLP�]QDQRVWLPD��WHKQLFL�L�HNRQRPLML�

*HRPHWULMVNR�%URZQRYR�JLEDQMH�MH�SURFHV�RSLVDQ�VOMHGHüLP�PDWHPDWLþNLP�PRGHORP�
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QRUPDOQH� UDVSRGMHOH� 1������� ,DNR� MH� JHRPHWULMVNR� %URZQRYR� JLEDQMH� NDUDNWHUL]LUDQR� V
NRQVWDQWQRP� YRODWLOQRãüX�� GRGDOL� VPR� YUHPHQVNL� LQGHNV� GR]YROMDYDMXüL� PRJXüQRVW� GD
YRODWLOQRVW�VOLMHGL�QHNX�YUHPHQVNX�GLQDPLNX��1HGRVWDWDN�RYRJ�PRGHOD�MH�X�WRPH�ãWR�FLMHQD
PRåH�SRVWLüL�QHJDWLYQX�YULMHGQRVW��WH�VH�VWRJD�RQ�PRGLILFLUD�WDNR�GD�VH�SURPDWUDMX�SULURGQL
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JGMH� MH� U� VUHGQML� ORJDULWDPVNL� SULQRV�� 8� VOXþDMX� NRQVWDQWQH� YRODWLOQRVWL� LQRYDFLMH�� JRUQML
L]UD]�GDMH� VWDQGDUGQL�PRGHO� ]D�PRGHOLUDQMH�NUHWDQMD� FLMHQD�QD� ILQDQFLMVNLP� WUåLãWLPD��8]
WDNYX�SUHWSRVWDYNX�SULNODGQD�SURFMHQD�YRODWLOQRVWL�FLMHQD�GLRQLFD�]D�GDQX�YUHPHQVNX�VHULMX
MH�GDQD�L]UD]RP�
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ãWR� SUHGVWDYOMD� VWDQGDUGQX� GHYLMDFLMX� SULQRVD� X� SURPDWUDQRP� UD]GREOMX�� 1R�� DNR� åHOLPR
XYDåLWL� KHWHURVNHGDVWLþQRVW� YUHPHQVNLK� VHULMD�� PRåHPR� SUHWSRVWDYLWL� GD� EOLåD� SRYLMHVW
LQRYDFLMD�YLãH�XWMHþH�QD�YRODWLOQRVW�X� WUHQXWNX� W����QHJR�GDOMQMD�SRYLMHVW��6WRJD�PRåHPR
LQRYDFLMDPD� X� SURWHNORP� UD]GREOMX� SULGLMHOLWL� UD]OLþLWH� WHåLQH� X� VXPDFLML�� -HGDQ� RG
QDMMHGQRVWDYQLMLK�PRGHOD� V� WDNYLP�VYRMVWYRP� MH�(:0$�PRGHO� �([SRQHQWLDOO\�:HLJKWHG
0RYLQJ�$YHUDJH��
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,]�WRJ�L]UD]D�VH�ODNR�PRåH�NRQVWUXLUDWL�UHNXU]LYQD�UHODFLMD�SRPRüX�NRMH�VH�YRODWLOQRVW�X�W��
L]UDþXQDYD�SRPRüX�YRODWLOQRVWL�L�LQRYDFLMH�SULPMHüHQH�X�WUHQXWNX�W�
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3DUDPHWDU� l� SUHWVWDYOMD� IDNWRU� JXãHQMD�� WM�� QMHQD� UHFLSURþQD� YULMHGQRVW� SRND]XMH� NROLNR
GDOHNR� LQRYDFLMD� LOL� VOXþDMQL� ãRN� X� MHGQRP� SHULRGX� XWMHþH� QD� YRODWLOQRVWL� X� EXGXüLP
SHULRGLPD�� 2YDM� PRGHO� VH� þHVWR� X� SUDNVL� NRULVWL� ]D� NUDWNRURþQD� SUHGYL DQMD�� 7DNDY� VH
PRGHO�NRULVWL�L�X�SR]QDWRM�-��3��0RUJDQ�5HXWHUV�5,6.0(75,&6�PHWRGRORJLML�RGUH LYDQMD
UL]LND�>�@�

(:0$� PRGHO� PRåHPR� JHQHUDOL]LUDWL� WDNR� GD� GR]YROLPR� GD� VH� VXPD� NRHILFLMHQDWD� X
UHNXU]LYQRM� UHODFLML� ���� UD]OLNXMH� RG� MHGLQLFH�� X]� GRGDWDN� NRQVWDQWQRJ� þODQD�� 7DNR
GRELYDPR�*$5&+������PRGHO�NRML�VH�X�SUDNVL�SRND]DR�YUOR�XVSMHãQLP�>���@�
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JGMH�SDUDPHWUL�PRGHOD�]DGRYROMDYDMX�VOMHGHüH�UHODFLMH�
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=QDþHQMH�SRMHGLQLK�SDUDPHWDUD�SRVWDMH�MDVQLMH�DNR�UHODFLMX�����QDSLãHPR�QD�QHãWR�GUXJDþLML
QDþLQ�
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� �- �SUHGVWDYOMD�ãRN�X�VHULML�YRODWLOQRVWL�GRN�SDUDPHWDU�a�RGUH XMH�NROLNR�MDNR
WDM� ãRN� XWMHþH� QD� YRODWLOQRVWL� X� EXGXüQRVWL��5HFLSURþQD� YULMHGQRVW� VXPD�SDUDPHWDUD�a�b
SRND]XMH�V�NROLNRP�EU]LQRP�VH�WDM�HIHNW�JXãL�X�YUHPHQX��0RåH�VH�SRND]DWL�>���@�GD�VH�QD
RVQRYL� LQIRUPDFLMD�X� WUHQXWNX� W�PRåH�SURFLMHQLWL�YDULMDELOQRVW�QDNRQ�Q�SHULRGD�XQDSULMHG�
X]�SRPRü�UHODFLMH�
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JGMH�MH�9�EH]XYMHWQD�SURFMHQD�YRODWLOQRVWL�
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8NROLNR� MH� a�b� �PDOL� EURM� WDGD� VH� SURFMHQD� YDULMDELOQRVWL� EU]R� SULEOLåDYD� EH]XYMHWQRM
YDULMDELOQRVWL� 9�� .DGD� MH� a�b �� GRELYDPR� PRGHO� V� GXJRP� PHPRULMRP�� WM�� ,*$5&+
PRGHO� �,QWHJUDWHG� *HQHUDOL]HG� $XWRUHJUHVVLYH� &RQGLWLRQDO� +HWHURVNHGDVWLFLW\��� /DNR� VH
XRþDYD�GD�MH�(:0$�PRGHO�VDPR�VSHFLMDOQL�VOXþDM�,*$5&+�PRGHOD��X]�w ��

1DSRPHQLPR� MRã� GD� VH� LVWH� MHGQDGåEH� PRJX� NRULVWLWL� L� ]D� PRGHOLUDQMH� NRUHODFLMD� PH X
YUHPHQVNLP� VHULMDPD�� ãWR� MH� YUOR� ]QDþDMQR� ]D� XSUDYOMDQMH� SRUWIHOMLPD�� 1SU��� X� VOXþDMX
SRUWIHOMD�VDVWDYOMHQRJ�RG�GYLMH�GLRQLFH��SRWUHEQR�MH�PRGHOLUDWL�WUL�GUXJD�PRPHQWD�s

���

s
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��8�VOXþDMX�1�GLRQLFD�PRUDPR�PRGHOLUDWL�1�1�1������YDULMDEOL��D�EURM�SDUDPHWDUD�NRML
VX�SRWUHEQL�]D�PRGHOLUDQMH�SRUWIHOMD�VH�GRELYD�WDNR�GD�WX�YULMHGQRVW�SRPQRåLPR�VD�EURMHP
SDUDPHWDUD�]D�MHGQX�YDULMDEOX��X�VOXþDMX�*$5&+������PRGHOD�WR�VX���SDUDPHWUD���2YDNYD
PRGHOLUDQMD�VX�QXPHULþNL�YUOR�]DKWMHYQD��DOL�X]�SRPRü�GDQDV�GRVWXSQLK�UDþXQDOD�PRJXüH
LK�MH�SURYHVWL�

���(PSLULMVNR�SURFMHQMLYDQMH�SDUDPHWDUD�*$5&+������PRGHOD

8�RYRP�SRJODYOMX�SRND]DW� üHPR�NDNR� VH�PRJX�SURFLMHQLWL� SDUDPHWUL�a��b�� L�w� � ]D� GDQX
YUHPHQVNX� VHULMX�� 8� WX� VYUKX� VH� PRåHPR� SRVOXåLWL� PHWRGRP�PDNVLPDOQH� YMHURMDWQRVWL�
1HND�MH�/��h

W
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W�7

���a��b��w��YMHURMDWQRVW�GD�VH�X]�GDQH�SDUDPHWUH�a��b��L�w�GRJRGL
YUHPHQVND� VHULMD� ^h
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`�� 3UHWSRVWDYLPR� VDGD� REUQXWX� VLWXDFLMX�� GDQD� MH
YUHPHQVND� VHULMD�� D� WUDåLPR� SDUDPHWUH�� 3RND]XMH� VH� GD� VH� WL� SDUDPHWUL� PRJX� GRELWL� DNR



QD HPR� PDNVLPXP� IXQNFLMH� /�� X]� XYMHWH� GDQH� X� UHODFLML� ����� 0RåH� VH� SRND]DWL� GD� MH
IXQNFLMD�/�GDQD�L]UD]RP�
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0DNVLPL]DFLMD� IXQNFLMH�/�SR�SDUDPHWULPD�PRGHOD�YUãL� VH�SRPRüX�QXPHULþNRJ�DOJRULWPD
]D� WUDåHQMH�PDNVLPXPD�IXQNFLMH�X]�]DGDQH�XYMHWH�QD�SDUDPHWUH��8� WX� VYUKX�NRULãWHQH�VX
VWDQGDUGQH�UXWLQH�]D�RSWLPDOL]DFLMX�L]�QXPHULþNH�ELEOLRWHNH�1$*�

8�WDEOLFL����QDYHGHQL�VX�UH]XOWDWL�SURUDþXQD�SDUDPHWDUD�*$5&+������PRGHOD�]D�YUHPHQVNH
VHULMH� GLRQLFD� 3OLYH� �3/,�$$��� =DJUHEDþNH� EDQNH� �=$%�2��� LQGHNVD� =DJUHEDþNH� EXU]H
&52%(;�� WH� LQGHNVD� 6	3���� NDR� SULPMHU� YUHPHQVNH� VHULMH� VD� UD]YLMHQRJ� ILQDQFLMVNRJ
WUåLãWD��5H]XOWDWH�]D�SDUDPHWDU�w�VPR�LVSXVWLOL� MHU�VX�RQL�SRYH]DQL�V�RVWDOLP�SDUDPHWULPD
SUHNR�UHODFLMH������

7DEOLFD���

a Da b Db a+b
3/,�$$ ���� ��� ��� ���� ����
=$%�2 ���� ���� ������ ���� ����
&52%(; ���� ��� ���� ���� ����
6	3��� ���� ���� ���� ���� ����

.RG�WUL�GRPDüH�VHULMH�SDUDPHWDU�a�MH�SULOLþQR�YHOLN�ãWR�SRND]XMH�GD�YRODWLOQRVW�MDNR�RYLVL�R
LQRYDFLML�X�SUHWKRGQRP�YUHPHQVNRP�NRUDNX��6XPD�SDUDPHWDUD�a�b��]D�&52%(;�MH�YUOR
EOLVND�MHGLQLFL��ãWR�SRND]XMH�HIHNWH�GXJH�PHPRULMH�X�VHULML��7R� MH�þHVW�VOXþDM�NRG� LQGHNVD
WUåLãWD��D�GRND]�WRPH�MH�L�LQGHNV�6	3�����=D�YUHPHQVNH�VHULMH�NRMH�SRND]XMX�HIHNWH�GXJH
PHPRULMH�PRJX� VH� XSRWUHEOMDYDWL� L� MHGQRVWDYQLML�PRGHOL� ,*$5&+� WLSD�� SD� L� (:0$��8
VOXþDMX� GLRQLFH� =$%�2� YLGLPR� GD� MH� SDUDPHWDU� b ��� D� NDNR� MH� VXPD� a�b� GDOHNR� RG
MHGLQLFH��PRåHPR�UHüL�GD�VH�ãRNRYL�X�VHULMDPD�SULQRVD�EUåH�JXãH�X�YUHPHQX��]D�UD]OLNX�RG
GLRQLFH�3/,�$$�

���3UHGYL DQMH�UL]LND

8� RYRP� SRJODYOMX� üHPR� SRND]DWL� NDNR� VH� *$5&+������ PRGHO� NRULVWL� ]D� MHGQRGQHYQH
SURFMHQH�YRODWLOQRVWL��WM��UL]LND�GUåDQMD�GLRQLFH��L�WR�QD�SULPMHUX�3OLYLQH�GLRQLFH��1D�VOLFL���
SULND]DQL�VX�SULQRVL�GLRQLFD�L�SURFMHQH�UL]LND�QD�GYD�QDþLQD��-HGDQ�QDþLQ�MH�GD�YRODWLOQRVW
GLRQLFH�L]UDþXQDPR�SR�VWDQGDUGQRM�IRUPXOL������7DNR�L]UDþXQDWX�YULMHGQRVW�NRULVWLPR�NDR
SURFMHQX� YRODWLOQRVWL� WLMHNRP� FLMHORJ� SHULRGD�� 8� GUXJRP� QDþLQX� NRULVWLPR� *$5&+�����
PRGHO� VD� RSWLPL]LUDQLP� SDUDPHWULPD�� 9ULMHGQRVW� YRODWLOQRVWL� X� WUHQXWNX� W� � PRåHPR
DSURNVLPDWLYQR� RGUHGLWL� L]� UHDOL]LUDQH� YUHPHQVNH� VHULMH� ]D� LQRYDFLMH� GR� WRJ� WUHQXWND�� X]
SRPRü�UHODFLMH�GRELYHQH�UHNXU]LYQRP�SULPMHQRP�MHGQDGåEH�����
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JGMH�MH�Q�EURM�NRML�RYLVL�R�WROHUDQFLML�NRMX�XQDSULMHG�]DGDMHPR��/DNR�MH�SRND]DWL�GD�DNR�MH�g
WROHUDQFLMD� RGUH LYDQMD� YDULMDELOQRVWL�� WDGD� VH� UHG� GR� NRMHJD� WUHEDPR� VXPLUDWL� X� GUXJRP
þODQX�L]UD]D������PRåH�RGUHGLWL�SRPRüX�MHGQRVWDYQH�SURFMHQH�
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�OQ�
�OQ�

b
g

�Q ��������������������������������������������������������

8�VOXþDMX�3OLYLQLK�GLRQLFD�GRYROMQR� MH� L]DEUDWL� ��� þODQRYD�GD�EL� VH�GRELOD�YRODWLOQRVW� X]
WROHUDQFLMX�RG�������ãWR�MH�RNR�������RG�VUHGQMH�YRODWLOQRVWL�X�SURPDWUDQRP�LQWHUYDOX����8
JUDI� VPR� XFUWDOL� LQWHUYDO� RG� s¢���� �� WH� QD� WDM� QDþLQ� VPR� GRELOL� LQWHUYDO� XQXWDU� NRMHJD
RþHNXMHPR�DSVROXWQX�YULMHGQRVW�SULQRVD�X�VOMHGHüHP�GDQX��X]�SRX]GDQRVW�RG����� ��2YX
YHOLþLQX�PRåHPR�QD]YDWL�UL]LNRP�GUåDQMD�GLRQLFH��ýHVWR�VH�RQD�R]QDþDYD�NDR�9D5��9DOXH
DW�5LVN��>�@��5DYQLP�LVFUWNDQLP�OLQLMDPD�XFUWDQ�MH�LQWHUYDO�UDþXQDW�SRPRüX�UHODFLMH������D
SXQD� OLQLMD� R]QDþDYD� LQWHUYDO� GRELYHQ�*$5&+������PRGHORP� X]� XSRWUHEX� UHODFLMH� �����
*$5&+������GDMH�SURPMHQMLYH�YRODWLOQRVWL�L�QMRPH�VH�PRJX���XKYDWLWL¶¶�YHOLNH�YRODWLOQRVWL
NRMH� QDVWXSDMX� X� SRMHGLQLP� UD]GREOMLPD�� 8� SHULRGLPD� PLUQLMHJ� WUåLãWD� �X� VUHGLQL� JUDID�
PRGHO� GDMH� QLåH� L� SULNODGQLMH� SURFMHQH� YRODWLOQRVWL�� QHJR� PHWRGD� V� NRQVWDQWQRP
YRODWLOQRVWL��3RMHGQRVWDYOMHQD�SURFMHQD�YRODWLOQRVWL� ���� MH�RSWHUHüHQD�GRSULQRVLPD�YHOLNLK
YRODWLOQRVWL�X�QHNLP�GDQLPD�WUJRYDQMD�NDR�ãWR�MH�³EXU]RYQL�VORP´�RG��������������SD�GDMH
SUHYHOLNX�YRODWLOQRVW�X�PLUQLMLP�SRGUXþMLPD��8]�QDYHGHQH�PHWRGH�PRJX� VH�SURFMHQMLYDWL
MHGQRGQHYQH�YDULMDELOQRVW� L� ]D�YHüD�YUHPHQVND� UD]GREOMD��8� WX� VYUKX�QDP�PRåH� SRPRüL
UHODFLMD� ����]D�SURFMHQX� MHGQRGQHYQH�YDULMDELOQRVWL�Q�GDQD�XQDSULMHG�� ,]�QMH� VH�YLGL�GD�üH
WDNYH� SURFMHQH� ]D� YHüD� YUHPHQVND� UD]GREOMD� NRQYHUJLUDWL� ND� VUHGQMRM� YRODWLOQRVWL�� WM�
YULMHGQRVWL� L]UDþXQDWRM� UHODFLMRP� ������ 6XPD� SDUDPHWDUD� a�b� RGUH XMH� NROLNR� EU]R� üH
SURFMHQD�NRQYHUJLUDWL�ND�VUHGQMRM�YULMHGQRVWL��8�SULPMHUX�3OLYH�WR�VH�]ELYD�YHü�]D�SHULRGH
YHüH� RG� GHVHWDN� GDQD�� 0H XWLP� X� SULPMHUX� &52%(;�D� NRML� SRND]XMH� NDUDNWHULVWLNX
LQWHJULUDQRVWL�YUHPHQVNH�VHULMH�� WM��HIHNW�GXJH�PHPRULMH��ãRN�X�GDQDãQMHP�WUHQXWNX�XWMHþH
QD�YUOR�GDOHNX�EXGXüQRVW��9LãHGQHYQX�SURFMHQX�YDULMDELOQRVWL�PRåHPR�GRELWL� VXPDFLMRP
MHGQRGQHYQLK�SURFMHQD�X� FLMHORP�SURPDWUDQRP� UD]GREOMX��.DNR� VH�X� VOXþDMX� LQWHJULUDQLK
VHULMD�� WM�� ,*$5&+� PRGHOD�� SURFMHQH� MHGQRGQHYQH� YDULMDELOQRVWL� X� QHNRP� EXGXüHP
SHULRGX� SRNODSDMX� VD� SURFMHQRP� ]D� VOMHGHüL� SHULRG� GRELYD� VH� MHGQRVWDYQL� ]DNRQ� ]D
VNDOLUDQMH�YRODWLOQRVWL�

������������������������������������������������
WWW7W
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= ss

.RG� GRQRãHQMD� RYDNYLK� ]DNOMXþDND� WUHED� ELWL� YUOR� RSUH]DQ� MHU� GXJRURþQD� VNDOLUDQMD
SURFMHQH� YRODWLOQRVWL� PRJX� GRYHVWL� GR� NULYLK� UH]XOWDWD�� L� WR� SRVHEQR� X� VOXþDMHYLPD
YUHPHQVNLK�VHULMD�NRMH�SRND]XMX� WHQGHQFLMX�]DGUåDYDQMD�EOL]X�RGUH HQRJ�QLYRD� �NDPDWQH
VWRSH��GHYL]QL�WHþDMHYL���LOL�NDGD�SRVWRMH�L]YDQD�QDPHWQXWL�UXERYL�NRML�RJUDQLþDYDMX�JLEDQMH
FLMHQD�� 1HGRVWDFL� WDNYRJ� VNDOLUDQMD� VH� PRJX� QDüL� L� X� þLQMHQLFL� GD� VH� SDUDPHWUL� PRGHOD
QDOD]H�QXPHULþNLP�RSWLPL]LUDQMHP�]D�RGUH HQH�YUHPHQVNH�NRUDNH� �QSU��GDQ��� D�]DWLP�VH
NRULVWH�]D�SURFMHQMLYDQMH�YRODWLOQRVWL�X�GXåLP�SHULRGLPD��PMHVHF��JRGLQD��



.DR�ãWR�VPR�YHü�QDSRPHQXOL��RYDM�SRVWXSDN�VH�PRåH�SURYHVWL�L�]D�PRGHOLUDQMH�NRUHODFLMD
L]PH X� YULMHGQRVQLFD� NRMH� þLQH� SRUWIHOM�� þLPH� VH� GROD]L� GR� PRJXüQRVWL� ]D� EROMH
SURFMHQMLYDQMH�UL]LND�SRUWIHOMD�

���=DNOMXþDN

8� RYRP� þODQNX� SRND]DOL� VPR� NDNR� VH� SRPRüX� *$5&+������ PRGHOD� PRJX� SUHGYL DWL
YRODWLOQRVWL� YULMHGQRVQLFD�� ,]UDþXQDOL� VPR� SDUDPHWUH�PRGHOD� ]D� QHNROLNR� NDUDNWHULVWLþQLK
GLRQLFD� V� KUYDWVNRJ� WUåLãWD� NDSLWDOD�� 3RND]DOL� VPR� NDNYH� SUDNWLþQH� UH]XOWDWH� GDMH� RYD
PHWRGD�]D�NUDWNRURþQR�SUHGYL DQMH�UL]LND��.RG�YUHPHQVNLK�VHULMD�GLRQLFD�3OLYH��3/,�$$��
RYD�PHWRGD�]QDWQR�SREROMãDYD�NUDWNRURþQD�SUHGYL DQMD�UL]LND��V�RE]LURP�QD�SUHGYL DQMH�V
NRQVWDQWQRP�YRODWLOQRãüX��=D�SUHGYL DQMD�MHGQRGQHYQLK�YRODWLOQRVWL��D�]D�YLãH�RG�GHVHWDN
GDQD� XQDSULMHG��*$5&+������PRGHO� QH� GDMH� SREROMãDQMD��0H XWLP�� ]D� YUHPHQVNH� VHULMH
NRG�NRMLK�MH�a�b��EOL]DN�MHGLQLFL��NDR�ãWR�MH�WR�VOXþDM�VD�LQGHNVRP�&52%(;��*$5&+�����
PRGHO�VH��PRåH�XSRWULMHELWL�L�]D�]QDWQR�GXåD�UD]GREOMD��X]�VWDQRYLW�RSUH]��2YD�PHWRGD�VH
PRåH�JHQHUDOL]LUDWL� L�]D�PRGHOLUDQMH�YRODWLOQRVWL�SRUWIHOMD��=D� WR� MH�SRWUHEQR�SRPRüX� LVWH
PHWRGH�PRGHOLUDWL�L�NRYDULMDELOQRVWL�L]PH X�SRMHGLQLK�YULMHGQRVQLFD�X�SRUWIHOMX�

/LWHUDWXUD

>�@�3��6LHUFX�DQG�5��8SVDO���������,QWHUQDWLRQDO�)LQDQFLDO�0DUNHWV�DQG�)LUP��,QWHUQDWLRQDO
7KRPVRQ�3XEOLVKLQJ�&RPSDQ\��/RQGRQ�
>�@�-��3��0RUJDQ�DQG�5HXWHUV���������5,6.�0(75,&6��7HFKQLFDO�'RFXPHQW�
>�@�5��0HUWRQ� ��������$Q� ,QWHUWHPSRUDO�&DSLWDO�$VVHW� 3ULFLQJ�0RGHO��(FRQRPHWULFD� ���
��������
>�@� 6�� 5RVV� �������� 7KH� $UELWUDJH� 3ULFLQJ� 7KHRU\� RI� &DSLWDO� $VVHW� 3ULFLQJ�� -RXUQDO� RI
(FRQRPLF�7KHRU\�������������
>�@� )�� %ODFN� DQG�0�� 6FKROHV� �������� 7KH� 3ULFLQJ� RI� 2SWLRQV� DQG� &RUSRUDWH� /LDELOLWLHV�
-RXUQDO� RI� 3ROLWLFDO� (FRQRP\� ���� ��������� L� 5�� &�� 0HUWRQ� �������� 7KHRU\� RI� 5DWLRQDO
2SWLRQ�3ULFLQJ��%HOO�-RXUQDO�RI�(FRQRPLFV�DQG�0DQDJHPHQW�6FLHQFH������������
>�@�7��%ROOHUVOHY��5��)��(QJOH��DQG�'��%��1HOVRQ���������$5&+�PRGHOV��L]�5��)��(QJOH�L�'�
0F)DGGHQ��HGV���7KH�+DQGERRN�RI�(FRQRPHWULFV��9RO�����1RUWK�+ROODQG��$PVWHUGDP�
>�@�-��+DPLOWRQ���������7LPH�6HULHV�$QDO\VLV��3ULQFHWRQ�8QLYHUVLW\�3UHVV��3ULQFHWRQ�
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