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&UHGLW�UDWLQJ�DQG�PLFURILQDQFH�OHQGLQJ�GHFLVLRQV�EDVHG�RQ�

ORVV�JLYHQ�GHIDXOW��/*'�

%DRIHQJ�6KL D���;XH�=KDR�D��%L�:X�E��<L]KH�'RQJ�F

D�&ROOHJH�RI�(FRQRPLF�DQG�0DQDJHPHQW��1RUWKZHVW�$	)�8QLYHUVLW\��<DQJOLQJ��6KDDQ[L���������

3�5��&KLQD�
E�5HVHDUFK�&HQWHU�IRU�5XUDO�(FRQRP\��0LQLVWU\�RI�$JULFXOWXUH�DQG�5XUDO�$IIDLUV��%HLMLQJ����������

3�5��&KLQD��
F�8QLYHUVLW\�RI�(GLQEXUJK�%XVLQHVV�6FKRRO�����%XFFOHXFK�3ODFH��(GLQEXUJK�(+���-6��8.��

$EVWUDFW��7KLV�SDSHU�SURSRVHV�D�FUHGLW�UDWLQJ�PRGHO� WKDW�FRQVLGHUV� WKH� LPSDFW�RI�NH\�

PDFURHFRQRPLF� YDULDEOHV� RQ� FRPPHUFLDO� EDQNV
� FUHGLW� GHFLVLRQV� DQG� ORVV� JLYHQ�

GHIDXOW��/*'���7KH�ILQGLQJV�SURYLGH�DGGLWLRQDO�LQVLJKW�LQWR�WKH�SKHQRPHQD�WKDW�XQGHU�

VRPH�FLUFXPVWDQFHV�D�KLJKHU�FUHGLW�UDWLQJ�PD\� OHDG�WR�D�KLJKHU�/*'��7KH�HPSLULFDO�

DQDO\VLV� LV� EDVHG� RQ� DFWXDO� EDQN� GDWD� IURP� ������ IDUPHUV� LQ� &KLQD�� 7KH� WKHRUHWLFDO�

DQDO\VLV� DQG� HPSLULFDO� YHULILFDWLRQ� SURYLGHV� NH\� LQVLJKWV� LQWR� UHJXODWRU\� DQG�

FRPPHUFLDO� EDQN� FUHGLW� SROLF\� LQ� D� GHYHORSLQJ� FRXQWU\� VHWWLQJ�� ZKLOH� KHOSLQJ� WR�

DOOHYLDWH�ILQDQFLQJ�SUREOHPV�RI�VPDOO�DQG�PLFUR�FUHGLW�HQWLWLHV���

.H\ZRUGV��&KLQD��FUHGLW�UDWLQJ��OHQGLQJ�GHFLVLRQ��FUHGLW�ULVN��ORVV�JLYHQ�GHIDXOW��/*'��

-(/�FODVVLILFDWLRQ��&����&����*����*���

$FNQRZOHGJPHQWV�� 7KH� VWXG\� ZDV� VXSSRUWHG� E\� WKH� 1DWLRQDO� 1DWXUDO� 6FLHQFH�

)RXQGDWLRQ� RI� &KLQD� �1RV�� ���������� ���������� ����������� WKH� .H\� 3URMHFW� RI�

1DWLRQDO� 1DWXUDO� 6FLHQFH� )RXQGDWLRQ� RI� &KLQD� �1R�� ����������� WKH� 6RFLDO� 6FLHQFH�

)RXQGDWLRQ�RI�6KDDQ[L�3URYLQFH��1R������'�����7KH�ILUVW�DXWKRU�VSHFLDO�WKDQNV�JR�WR�

WKH� <RXWK� 7DOHQW� &XOWLYDWLRQ� 3URJUDP� RI� 1RUWKZHVW� $	)� 8QLYHUVLW\� �1R��

=������������

�&RUUHVSRQGLQJ�DXWKRU DW��&ROOHJH�RI�(FRQRPLF�DQG�0DQDJHPHQW��1RUWKZHVW�$	)�8QLYHUVLW\��<DQJOLQJ��
6KDDQ[L���������3�5� &KLQD� 7HO���������������������)D[�������������������

(�PDLO�DGGUHVVHV��VKLEDRIHQJ#QZVXDI�HGX�FQ �%��6KL���[XHU]KDR#����FRP��;��=KDR��
ZXEL�����#����FRP �%� :X���<L]KH�'RQJ#HG�DF�XN��<��'RQJ��



�

&UHGLW�UDWLQJ�DQG�PLFURILQDQFH�OHQGLQJ�GHFLVLRQV EDVHG�RQ�ORVV�JLYHQ�
GHIDXOW��/*'�

$EVWUDFW� 7KLV�SDSHU�SURSRVHV D�FUHGLW�UDWLQJ PRGHO WKDW�FRQVLGHUV�WKH�LPSDFW�RI�NH\�PDFURHFRQRPLF�

YDULDEOHV�RQ�FRPPHUFLDO�EDQNV
�FUHGLW�GHFLVLRQV�DQG�ORVV�JLYHQ�GHIDXOW��/*'���7KH�ILQGLQJV�SURYLGH�

DGGLWLRQDO�LQVLJKW�LQWR�WKH�SKHQRPHQD�WKDW�XQGHU�VRPH�FLUFXPVWDQFHV D�KLJKHU�FUHGLW�UDWLQJ�PD\�OHDG�

WR�D�KLJKHU /*'� 7KH HPSLULFDO�DQDO\VLV�LV�EDVHG�RQ DFWXDO�EDQN�GDWD�IURP�������IDUPHUV�LQ�&KLQD��

7KH� WKHRUHWLFDO� DQDO\VLV� DQG� HPSLULFDO� YHULILFDWLRQ� SURYLGHV� NH\� LQVLJKWV� LQWR� UHJXODWRU\� DQG�

FRPPHUFLDO�EDQN�FUHGLW�SROLF\�LQ�D�GHYHORSLQJ�FRXQWU\�VHWWLQJ� ZKLOH�KHOSLQJ�WR�DOOHYLDWH ILQDQFLQJ�

SUREOHPV�RI�VPDOO�DQG�PLFUR�FUHGLW�HQWLWLHV��

.H\ZRUGV� &KLQD� FUHGLW�UDWLQJ��OHQGLQJ�GHFLVLRQ� FUHGLW�ULVN� ORVV�JLYHQ�GHIDXOW �/*'��

-(/�FODVVLILFDWLRQ��&����&��� *��� *��
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&UHGLW�UDWLQJ�DQG�PLFURILQDQFH�OHQGLQJ�GHFLVLRQV�EDVHG�RQ�ORVV�JLYHQ�

GHIDXOW �/*'�

��,QWURGXFWLRQ

7KH�SXEOLVKHG� FUHGLW� UDWLQJ�SOD\V D� FUXFLDO� UROH� IRU� LQYHVWRUV� LQ� GHFLGLQJ� LQYHVWPHQW� TXDOLW\��

$FFXUDWH FUHGLW� UDWLQJV DOVR KHOS� ILQDQFLDO� UHJXODWRUV�PDQDJH�V\VWHPLF� ULVN�� VLQFH�DJJUHJDWHG� ORDQ�

SRUWIROLRV�FRQYH\�FUXFLDO�LQIRUPDWLRQ�DERXW�FUHGLW�ULVN��7R�PHDVXUH�WKH�FUHGLW�ULVN�RI�ORDQ�DSSOLFDQWV��

PDQ\� WKHRUHWLFDO�DQG�HPSLULFDO� DQDO\VHV KDYH� EHHQ FRQGXFWHG �$OWPDQ�HW�DO���������.DUODQ�HW�DO���

������ &DVWLOORD� HW� DO��� ������� 6LPSO\� VWDWHG� FUHGLW� ULVN� DVVHVVPHQW� VKRXOG� EH� DEOH WR� GLIIHUHQWLDWH�

EHWZHHQ�JRRG�DQG�EDG�FUHGLW�DSSOLFDQWV� :LWK�WKH�IRUPHU�EHLQJ�WKRVH�WKDW�DUH�DEOH�WR�PDNH�WLPHO\�

DQG�FRPSOHWH�UHSD\PHQWV� ZKLOH�WKRVH�ZKR�IDLO�WR�UHSD\�DUH�WUHDWHG�DV�µEDG�FUHGLW�DSSOLFDQWV¶ �%DL�HW�

DO��� ������� ,Q� DGGLWLRQ�� OHQGLQJ� LQVWLWXWLRQV�� VXFK� DV� FRPPHUFLDO� EDQNV�� PD\� GHFLGH�ZKHWKHU� LW� LV�

DSSURSULDWH�WR�LVVXH�QHZ�ORDQV�WR�DSSOLFDQWV�ZLWK�UHIHUHQFH�WR�H[LVWLQJ�UDWLQJV�DQG�FUHGLW�VFRUHV�

,Q� WKLV� SDSHU� ZH� LQYHVWLJDWH� WKH� PLFURILQDQFH� FUHGLW� UDWLQJ� RI� IDUPHUV�� 8QGHUVWDQGLQJ� WKLV�

SURFHVV� LV�FULWLFDO� IRU�ERRVWLQJ�UXUDO�HFRQRPLF�GHYHORSPHQW��,Q�&KLQD�� LW� LV�GLIILFXOW� IRU�IDUPHUV�WR�

UHFHLYH� ILQDQFLDO�VXSSRUW�DQG�KLJK� LQWHUHVW�UDWHV�RQ� ORDQV�DUH�ZLGHVSUHDG��7KH�UHDVRQ� LV� WKDW�EDQNV�

PD\�EH�XQDEOH�WR�DFFXUDWHO\�PHDVXUH�WKH�FUHGLW�ULVN�RI KLJK�ULVN�DJULFXOWXUH�UHODWHG�HQWHUSULVHV�DQG�

IDUPHUV�� 7KLV� LV� ODUJHO\� GXH� LQDFFXUDWH� RU� LQFRPSOHWH� LQIRUPDWLRQ� RQ� WKH� FUHGLW� KLVWRU\� RI�

DJULFXOWXUH�UHODWHG�HQWHUSULVHV� �RU� IDUPHUV��� DQG� WKH� ODFN�RI�FROODWHUDO� IRU�D�PRUWJDJH��7KXV��FUHGLW�

ULVN� LV� GLIILFXOW� WR� PHDVXUH� DQG UHTXLUHV� XQVHFXUHG� OHQGLQJ�� ,QWHUQDWLRQDOO\�� RQH� H[SODQDWLRQ� IRU�

FRPPHUFLDO�EDQNV
�SDUWLFLSDWLRQ�LQ�VPDOO�DQG�PHGLXP�VL]HG�PLFURILQDQFH�DFWLYLWLHV�LV�WKDW�WKH�ORDQV�

DUH�SDUW�RI�D�SURJUDP�RI &RUSRUDWH�6RFLDO�5HVSRQVLELOLW\��&65���WUHDWLQJ�ORDQV�WR�DJULFXOWXUH�UHODWHG�

HQWHUSULVHV�RU�IDUPHUV�DV�D�FKDULW\ �6FRWW�������� 7R�DGGUHVV�WKHVH�GLIILFXOWLHV��&KLQD�HVWDEOLVKHG�WKH�

GHYHORSPHQW�RI�LQFOXVLYH�ILQDQFH�DV�D�QDWLRQDO�VWUDWHJ\ DV�HDUO\�DV�������,Q�������WKH�6WDWH�&RXQFLO�

RI�WKH�3HRSOHV�5HSXEOLF�RI�&KLQD��6&35&� LVVXHG�WKH�3URPRWLQJ�,QFOXVLYH�)LQDQFLDO�'HYHORSPHQW�

3ODQ� ������������� +RZHYHU�� IXUWKHU� HIIRUWV WR� LPSOHPHQW� WKH� LQFOXVLYH� ILQDQFLDO� GHYHORSPHQW�

VWUDWHJ\ DUH UHTXLUHG��2QH�NH\�FRPSRQHQW� LV�IRU�EDQNV�WR�H[SDQG�OHQGLQJ�DQG�ILQDQFLDO�VXSSRUW�IRU�

YXOQHUDEOH�JURXSV��

7KLV� SDSHU� PDNHV� WKUHH� LPSRUWDQW� FRQWULEXWLRQV�� )LUVW�� LW� SURYLGHV� D� PRGHO� ZKHUH� WKH� FUHGLW�



�

UDWLQJ� RI� WKH� ORDQ� FXVWRPHUV LV� FODVVLILHG� E\� D� ULVN� UDWLQJ� PDWFKLQJ� VWDQGDUG� ZKLFK� HQVXUHV WKH�

KLJKHU� FUHGLW� UDWLQJ�� WKH� ORZHU� WKH� /*'� DQG� ORDQ� LQWHUHVW� UDWH�� 7KH� VHFRQG� LV� FUHDWLQJ� D� FUHGLW�

GHFLVLRQ�PRGHO� VXLWDEOH� IRU� ERWK� HFRQRPLF� WLJKWHQLQJ� DQG� ERRP�SHULRGV�� E\� VHWWLQJ� WKH� REMHFWLYH�

IXQFWLRQ�WR�PD[LPL]LQJ�WKH�QXPEHU�RI�ORDQ�FXVWRPHUV�ZKR�DUH�DERYH�D�FULWLFDO�SRLQW�RI�WDUJHW�SURILW�

�RU� UHDFKLQJ� EUHDNHYHQ��� ,Q� RWKHU� ZRUGV�� ZKHQ� WKH� PDFUR� HFRQRP\� LV� LQ� D� WLJKWHQLQJ� SHULRG��

UHJXODWRUV�FDQ� LQWURGXFH�SROLFLHV� WR�HQFRXUDJH�FRPPHUFLDO�EDQNV�WR�LQFUHDVH�WKH�FUHGLW�DYDLODELOLW\�

RI� ORDQ� FXVWRPHUV� RQ� WKH� EDVLV� RI� EUHDN�HYHQ� DQG LQFUHDVH� WKH� DPRXQW� RI� FUHGLW� WR� VWLPXODWH�

HFRQRPLF�GHYHORSPHQW��:KHQ�WKH�PDFUR�HFRQRP\�LV�LQ�D�SURVSHURXV�SHULRG��FRPPHUFLDO�EDQNV�FDQ�

VHOHFW� FUHGLW� FXVWRPHUV� EDVHG� RQ WDUJHW� SURILWV� DQG� PD[LPL]H� WKHLU� SURILWV�� 7KLUG�� WKH� WKHRUHWLFDO�

DQDO\VLV� DQG� HPSLULFDO� YHULILFDWLRQ� RI� WKLV� SDSHU� FDQ� SURYLGH� QHZ� LGHDV� DQG� XVHIXO� UHIHUHQFHV� IRU�

UHJXODWRUV�DQG FRPPHUFLDO�EDQNV�WR�IRUPXODWH�FUHGLW�SROLFLHV�DQG�DOOHYLDWH� WKH� ILQDQFLQJ�SUREOHPV�

RI�VPDOO�DQG�PLFUR�FUHGLW�HQWLWLHV��

7KH� UHVW� RI� WKH� SDSHU� LV� RUJDQL]HG� DV� IROORZV�� 6HFWLRQ� �� LV WKH� OLWHUDWXUH� UHYLHZ� 6HFWLRQ� ��

LQWURGXFHV�WKH�GDWD�DQG�FUHGLW� OHQGLQJ�GHFLVLRQ�PDNLQJ�PHWKRGRORJ\��6HFWLRQ���XVHV� WKH�SURSRVHG�

PHWKRG�WR�DQDO\]H�������IDUPHUV¶ FUHGLW�GDWD��7KH�SDSHU�FRQFOXGHV�ZLWK�6HFWLRQ����

��/LWHUDWXUH UHYLHZ�

+LVWRULFDOO\�� UHVHDUFKHUV� KDYH� PDLQO\� XVHG WKH� SUREDELOLW\� RI� GHIDXOW� �3'� DQG WKH� /*'� WR�

GHSLFW�WKH�FUHGLW ULVN�RI�D ORDQ DSSOLFDQW �/RWHUPDQ�HW�DO����������7KLV�OLWHUDWXUH FDQ EH�GLYLGHG�LQWR�

WKUHH� FDWHJRULHV� 6WUXFWXUDO�0RGHOV�� 5HGXFHG� )RUP�0RGHOV� DQG� $YHUDJH� +LVWRULFDO� 'HIDXOW� 5DWH�

0RGHOV� 7KHVH�PHWKRGV� GLYLGH� WKH� FUHGLW� UDWLQJ�FRPELQLQJ WKH�3'�RI� WKH� ORDQ� DSSOLFDQW�ZLWK� WKH�

JLYHQ WKUHVKROG RI�3' �5DTXHO���������7KH�VWUXFWXUDO�PRGHO�XVHG� WR�PHDVXUH�FUHGLW� ULVN ZDV� ILUVW�

SURSRVHG�E\�0HUWRQ ������� 7KLV PHWKRG�XVHV�WKH�ILQDQFLDO�GDWD�RI�WKH�OLVWHG�FRPSDQ\�WR�GHWHUPLQH�

WKH�3' WKDW�LV�WKH�SUREDELOLW\�WKDW�WKH DVVHWV�DUH�JUHDWHU�WKDQ�WKH�OLDELOLWLHV�DW�D�FHUWDLQ�SRLQW�LQ�WLPH��

,I� WKH�FRPSDQ\
V�DVVHWV�DUH� OHVV� WKDQ� LWV� OLDELOLWLHV�� WKHUH� LV�D� ULVN�RI�GHIDXOW��%DVHG�RQ� WKH�0HUWRQ�

VWUXFWXUDO� PRGHO�� WKH� .09 &RUSRUDWLRQ�� QRZ� SDUW� RI� 0RRG\¶V� $QDO\WLFV��� GHYHORSHG� WKH� &UHGLW�

0RQLWRU�0RGHO��9DVLFHN���������7KH�VHFRQG�FDWHJRU\�RI�VWXGLHV� IRFXVHV�RQ�UHGXFHG� IRUP�PRGHOV��

7KLV� W\SH� RI�PRGHO� WUHDWV� GHIDXOW� DV� D� VWRFKDVWLF� SURFHVV�� VROYLQJ� DSSOLFDQW
V� FUHGLW� VFRUH� WKURXJK�

H[RJHQRXV�GHIDXOW�SDUDPHWHUV �-DUURZ�DQG�7XUQEXOO���������%HFDXVH�WKH�DERYH�WZR�PRGHOV�UHO\�RQ�

� KWWSV���ZZZ�PRRG\VDQDO\WLFV�FRP�UHTXHVW�PRUH�LQIRUPDWLRQ��



�

WKH�ILQDQFLDO�GDWD�RI�HQWHUSULVHV��WKHVH�DSSURDFKHV�DUH QRW�DSSOLFDEOH�WR�WKH�PHDVXUHPHQW�RI�GHIDXOW�

ULVN� RI� 60(V�� 7R� WKLV� HQG�� FRPPHUFLDO� EDQNV� DQG� UDWLQJ� FRPSDQLHV� XVH� WKH� /RQJ�5XQ�$YHUDJH�

9DOXHV�RI�3'V�WR�DSSUR[LPDWH�WKH�GHIDXOW�ULVN�RI�ORDQ�FXVWRPHUV�EDVHG�RQ�ORQJ�UXQQLQJ�FUHGLW�UDWLQJ�

GDWD�� DQG�SURSRVH�WKH�$YHUDJH�+LVWRULFDO�'HIDXOW�5DWH�0RGHOV� �$UDXMR�HW�DO����������6XFK�PRGHOV�

XVXDOO\�XVH�KLVWRULFDO�REVHUYDWLRQ�GDWD�RI�PRUH�WKDQ���\HDUV�DQG XVH�WKH�PHDVXUHG�DYHUDJH�YDOXH�RI�

3'� RI� FHUWDLQ� LQGXVWULHV� DV� WKH� 3'� RI� WKH� ORDQ� HQWHUSULVH�� $OWKRXJK� WKLV� PHWKRG� LV� VLPSOH�� WKH�

GHULYDWLRQ� DQG� SDUDPHWHU� VHWWLQJV DUH� W\SLFDOO\� EDVHG� RQ� WKH� DVVXPSWLRQV� RI� GHYHORSHG ILQDQFLDO�

PDUNHWV�

&RPSDUHG�ZLWK� WKH� VWXGLHV RI�3'��RQO\�D� OLPLWHG�QXPEHU�RI�SDSHUV� LQYHVWLJDWH /*'��$V� IRU�

KRZ� WR� GHVFULEH� FUHGLW� ULVN� RI� ORDQ� DSSOLFDQWV� E\� XVLQJ� /*'�� WKH� H[LVWLQJ� OLWHUDWXUH� PDLQO\�

FRQFHQWUDWHV RQ�WKH�HVWLPDWLRQ DQG SUHGLFWLRQ�RI� WKH�/*' SDUDPHWHU��%\ FRPSDULQJ VL[�SUHGLFWLRQ�

PHWKRGV� RI /*'� 4L� DQG� =KDR ������ ILQG� WKDW� QRQ�SDUDPHWULF� PRGHOV SHUIRUP� EHWWHU� WKDQ�

SDUDPHWULF�DSSURDFKHV� /HRZ�DQG�0XHV ������ SURSRVHG�D�QRYHO�WZR�VWDJH�/*'�SUHGLFWLRQ PRGHO

FRPELQLQJ� WKH� 3UREDELOLW\� RI� 5HSRVVHVVLRQ�0RGHO� DQG� WKH�+DLUFXW�0RGHO��'DWD� DQDO\VLV� VKRZHG�

WKDW� WKH SURSRVHG PHWKRG SHUIRUPHG EHWWHU� WKDQ� WKH� H[LVWLQJ VLQJOH�VWDJH� /*'�PRGHO��<DR� HW� DO��

������� SUHGLFWHG ORVV� JLYHQ� GHIDXOW� RI� FRUSRUDWH� ERQGV XVLQJ� VXSSRUW� YHFWRU� UHJUHVVLRQ� �695��

WHFKQLTXH��7KHLU DQDO\VLV�VKRZV WKDW�WKH�SURSRVHG�695�PHWKRG�RXWSHUIRUPV WKLUWHHQ�RWKHU�PHWKRGV��

,Q� DGGLWLRQ�� ZLWK� WKH� GHYHORSPHQW� RI� PDWKHPDWLFDO� VWDWLVWLFV� DQG� DUWLILFLDO� LQWHOOLJHQFH�� QHZ�

PHWKRGV�VXFK�DV�QHXUDO�QHWZRUNV��VXSSRUW�YHFWRU�PDFKLQH��IX]]\�GHFLVLRQ�DQG�K\EULG�PHWKRGV�KDYH�

EHHQ DSSOLHG�WR�WKH�GHWHUPLQDWLRQ�RI�FUHGLW�UDWLQJ DQG�FUHGLW�VFRULQJ �%RXGUHDXOW�HW�DO���������0RXOD�

HW�DO���������6KL�HW�DO����������*HQHUDOO\�ILQDQFLDO�LQWHUPHGLDULHV�XVH�FXVWRPHUV
 FUHGLW�VFRUHV�WR�UDWH�

WKHLU�FUHGLW UDWLQJV��)RU�H[DPSOH��LQ�&KLQD��WKH�%DQN�RI�&KLQD��������GLYLGHV ORDQ�FXVWRPHUV�LQWR����

FUHGLW� JUDGHV�� IRXU� FDWHJRULHV� L�H�� $ UDWLQJ�� % UDWLQJ�� & UDWLQJ� DQG� ' UDWLQJ�� 6KL� HW� DO�� �������

FRQVWUXFWHG� D� FUHGLW� FODVVLILFDWLRQ�PRGHO�ZLWK� WKH� ODUJHVW� GLIIHUHQFH� LQ� FODVVLILFDWLRQ�UHVXOWV� XVLQJ�

IX]]\� FOXVWHULQJ� PHWKRG�� =KDQJ� 	� &KL� ������� VKRZ� WKLV� DSSURDFK� LV� FRQVLVWHQW� ZLWK� H[SHFWHG

EHOO�VKDSHG� GLVWULEXWLRQ� FKDUDFWHULVWLFV� DFFRUGLQJ� WR� WKH� QXPEHU� RI� ORDQ� FXVWRPHUV�� DQG� SURYLGHV

TXDQWLOHV FRUUHVSRQGLQJ� WR� HDFK� OHYHO� RI� ORDQ� FXVWRPHUV�� 7KLV� DSSURDFK� WKHQ HVWDEOLVKHV� D FUHGLW�

VFRUH�WKUHVKROG� IRU� WKH�GLIIHUHQW�JUDGHV�RI� ORDQ�FXVWRPHUV��DQG�GLYLGHV FXVWRPHUV LQWR�QLQH�UDWLQJV�

IURP�$$$ WR &�

7KHVH� VWXGLHV KLJKOLJKW WKH� HVWLPDWLRQ�� SUHGLFWLRQ� DQG� YDOLGDWLRQ� RI� WKH�3'��/*'�DQG� FUHGLW�



�

VFRUH��+RZHYHU�� WKH� H[LVWLQJ�FUHGLW� UDWLQJ� DSSURDFK RIWHQ� KDV� WZR�SUREOHPV��7KH� ILUVW� LV�RXWFRPH

WKDW� RIWHQ� WKH� FUHGLW� UDWLQJ� LV� KLJK� DQG� WKH� /*' LV� QRW� ORZ�� 7KH� UHDVRQ� LV� WKDW� WKH� H[LVWLQJ�

FODVVLILFDWLRQ�PHWKRG�GRHV�QRW�OLQN�WKH�UDWLQJ�UHVXOW�ZLWK�WKH�/*'��ZKLFK�OHDGV�WR�WKH�IDLOXUH�RI�WKH�

FUHGLW�UDWLQJ�WR�PHHW�WKH�EDVLF�SULQFLSOH�RI�D�KLJKHU�FUHGLW�UDWLQJ�ZLWK�D�ORZHU�GHIDXOW� ORVV�UDWH��7KH�

VHFRQG�LV�WKDW�WKH�FUHGLW�UDWLQJ�UHVXOWV�DUH�RIWHQ�QRW�OLQNHG�WR�WKH�VWDWH�RI�HFRQRPLF�GHYHORSPHQW��WKDW�

LV�ZKHWKHU�WKH�HFRQRP\�LV�ERRPLQJ�RU�LQ�UHFHVVLRQ��7KLV�FDQ�OHDG�XQIDYRUDEOH�EDQN�ORDQ�GHFLVLRQV�

,PSRUWDQWO\�� WKH�HPSLULFDO HYLGHQFH�VXJJHVWV� WKDW�FUHGLW�UDWLQJ�DJHQFLHV��&5$V��DUH�PRUH�OLNHO\�WR�

H[DJJHUDWH�UDWLQJV�GXULQJ�ERRP�WLPHV �%ROWRQ�HW�DO�� ������

� 'DWD�DQG�0HWKRGRORJ\

����'DWD

7KH�VWXG\�LV�EDVHG�RQ�PLFURILQDQFH�GDWD�IURP�������IDUPHUV¶�FROOHFWHG�IURP����SURYLQFHV�RI�D�

VWDWH�RZQHG�FRPPHUFLDO�EDQN� LQ�&KLQD��36%&�DQG�'87���������DV�VKRZQ�LQ�7DEOH����7KH�VDPSOH�

LQYROYHV����SURYLQFLDO�OHYHO�DGPLQLVWUDWLYH�UHJLRQV�H[FHSW�IRU�%HLMLQJ��7LEHW��<XQQDQ��7DLZDQ��+RQJ�

.RQJ�DQG�0DFDX�DPRQJ�WKH����SURYLQFHV�RI�&KLQD��,Q�7DEOH����WKH�VHFRQG�&ROXPQ�LV�WKH�UHVXOW�RI�

WKH�FUHGLW�VFRUHV�REWDLQHG�DFFRUGLQJ�WR�WKH�HYDOXDWLRQ�HTXDWLRQ�LQ�GHVFHQGLQJ�RUGHU��6HOHFWLRQ�RI�WKH�

LQGLFDWRUV�DQG�WKH�VROXWLRQ�RI�WKH�FUHGLW�VFRULQJ�DUH�QRW�LQFOXGHG�LQ�WKLV�VWXG\���7KH�WKLUG�&ROXPQ�LV�

VDPSOH�UDWLR�RI�HDFK�FUHGLW�UDWLQJ�REWDLQHG�E\�VXPPDUL]LQJ�WKH�FKDUDFWHULVWLFV�RI�VDPSOHV�DVVXPLQJ�

D�QRUPDO�GLVWULEXWLRQ��7KH�IRXUWK�&ROXPQ�LV�WKH�VDPSOH�VL]H�RI�HDFK�FUHGLW�UDWLQJ��7KH�ILIWK�&ROXPQ�

LV� WKH�FUHGLW� UDWLQJV��7KH�VL[WK�&ROXPQ� LV� WKH�FUHGLW� VFRUH� LQWHUYDOV�RI�GLIIHUHQW�FUHGLW� UDWLQJV��7KH�

VHYHQWK�DQG�HLJKWK�&ROXPQV�DUH�WKH�ORDQ�FDSLWDO�DQG�WKH�LQWHUHVW�GDWD��7KH�QLQWK�&ROXPQ�LV�WKH�/*'�

RI�QLQH�FUHGLW�UDWLQJV�ZKLFK�LV�REWDLQHG�EDVHG�RQ�WKH�QRUPDO�GLVWULEXWLRQ�DSSURDFK��

�,QVHUW�7DEOH���KHUH�

7DEOH�� 'DWD�RI�IDUPHUV
�PLFURILQDQFH�FUHGLW�UDWLQJ��

��� 0RGHO�HVWDEOLVKLQJ

,Q� WKLV� VXEVHFWLRQ��ZH� LQWURGXFH� D� OHQGLQJ� GHFLVLRQ�PDNLQJ�PHWKRG� WKDW� FRPELQHV WKH� FUHGLW�

ULVN�UDWLQJ�PDWFK�XS�SULQFLSOH�ZLWK WKH�FULWLFDO�SRLQW�RI�D�EDQN
V�WDUJHW�SURILW��RU�WKH�FULWLFDO�SRLQW�RI�

D�EDQN
V�EUHDNHYHQ���

2EMHFWLYH� IXQFWLRQ ��� $ EDQN� KDV� WKH� ODUJHVW� QXPEHU� RI� FXVWRPHUV� ZKHQ� LW� UHDFKHV� LWV� WDUJHW�
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SURILW� /HW 1N GHQRWH� WKH� QXPEHU RI� FXVWRPHUV� LQ� WKH� N�WK� FUHGLW� UDWLQJ� DQG� N  � ��� ��� ����� ��

UHVSHFWLYHO\� UHSUHVHQW� WKH� QLQH FUHGLW� UDWLQJV�� WKDW� LV�� $$$��$$�� ����� &� O GHQRWH� WKH� FUHGLW� UDWLQJ�

ZKLFK FXPXODWLYH�/*'�LV�OHVV�WKDQ�DQG�FORVHVW�WR D���1 GHQRWH WRWDO�QXPEHU�RI�FXVWRPHUV� D� GHQRWH�

WDUJHW�SURILW�FULWLFDO�SRLQW��:H�KDYH�

REM��PD[ I � � O1 1 1

1

� �Ă�
���

2EMHFWLYH�IXQFWLRQ����$ EDQN�KDV�WKH�ODUJHVW�QXPEHU�RI�FXVWRPHUV�DW�WKH�EUHDN�HYHQ�SRLQW� /HW�M

GHQRWH� WKH� FUHGLW� UDWLQJ� ZKLFK� FXPXODWLYH� /*' LV� OHVV� WKDQ� DQG� FORVHVW� WR� E�� E� GHQRWH� WKH

EUHDN�HYHQ�SRLQW��:H�KDYH�

REM��PD[ J � � M1 1 1

1

� �Ă�
���

&RQVWUDLQW� ���7KH� KLJKHU� WKH� FUHGLW� UDWLQJ� LV�� WKH� ORZHU� WKH�/*' LV�� ,W�PHDQV� WKDW WKH�/*'V�

LQFUHDVH�VWULFWO\��1DPHO\�

��/*'��/*'��«�/*'��� ���

ZKHUH�/*'N GHQRWH�WKH�ORVV�JLYHQ�GHIDXOW�RI�WKH�N�WK�FUHGLW�UDWLQJ��

&RQVWUDLQW� ��� ,W� LV� WKH� HTXDOLW\� FRQVWUDLQW� WR� FDFXODWH�/*'N RI� WKH� N�WK� FUHGLW� UDWLQJ�� /HW� /LN

GHQRWH�WKH�DQQXDO�RZHG�ORDQ�FDSLWDO�DQG�WKH�LQWHUHVW�RI�WKH M�WK�FUHGLW�UDWLQJ�RQ�WKH�L�WK�FXVWRPHU��OHW�

5LN GHQRWH�WKH�DQQXDO�UHFHLYDEOH�ORDQ�FDSLWDO�DQG�LQWHUHVW�RI�WKH�M�WK�FUHGLW�UDWLQJ�RQ�WKH�L�WK�FXVWRPHU��

7KHQ�WKH�/*'�RI�WKH�N�WK�FUHGLW�UDWLQJ LV�JLYHQ�E\�

/*'N 
LN

L

LN
L

/

5

¦
¦

���

&RQVWUDLQW����7KH�FXPXODWLYH�/*'�RI�WKH�M�WK�FUHGLW�UDWLQJ�� WDUJHW�SURILW�WKUHVKROG�D���1DPHO\�

��

�
� �

M M

N N
N N
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ZKHUH��D��GHQRWH�WKH�EDQN
V�PD[LPXP�DFFHSWDEOH�ORVV�JLYHQ�GHIDXOW�ZKHQ�LW�UHDFK�WKH�WDUJHW�SURILW� M�

GHQRWH�WKH�UDWLQJ�ZKLFK�FXPXODWLYH�/*'�LV�OHVV�WKDQ�DQG�FORVHVW�WR�D���

&RQVWUDLQW����7KH�FXPXODWLYH�/*'�RI�WKH�O�WK�FUHGLW�UDWLQJ�� EUHDN�HYHQ�SRLQW�E�� 1DPHO\�

��

�
� �

O O

N N
N N

/*' E /*'
  

d d¦ ¦ ���

ZKHUH�� E� GHQRWH WKH� EDQN
V� PD[LPXP� DFFHSWDEOH� ORVV� JLYHQ� GHIDXOW� ZKHQ� LQ� EUHDN�HYHQ� SRLQW� O
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GHQRWH�WKH�UDWLQJ�ZKLFK�FXPXODWLYH�/*'�LV�OHVV�WKDQ�DQG�FORVHVW�WR�E���

��� 0RGHO�VROYLQJ�

,Q�RUGHU� WR� VROYH� WKH�PXOWL�REMHFWLYH�SURJUDPPLQJ�PRGHO�HVWDEOLVKHG�DV� VKRZQ� LQ���� DERYH��

ZH� XVH� WKH�ZHLJKW� FRHIILFLHQW�PHWKRG� WR� WUDQVIRUP�PXOWL�REMHFWLYH� SODQQLQJ� LQWR� VLQJOH�REMHFWLYH�

SODQQLQJ �&KLFODQD� HW� DO��� ������ /HW� I� PD[� I�� J� PD[� J�� WKHQ� WKH� GRXEOH� REMHFWLYH� IXQFWLRQV

FRQVLVWLQJ�RI�(TXDWLRQV�����DQG�����DUH HTXLYDOHQW�WR�(TXDWLRQ������

PLQ ) F_I�I�_� ���F�_J�J�_� � � � � � ���

ZKHUH�WKH�ZHLJKW�FRHIILFLHQW�F א >����@�

,Q�(TXDWLRQ������WKH�GHFLVLRQ�PDNHUV�FDQ�GHWHUPLQH�WKH�YDOXH�RI� WKH�SDUDPHWHU�F DFFRUGLQJ�WR�

WKHLU� RZQ� VLWXDWLRQ�� $� GLIIHUHQW� YDOXH� RI� SDUDPHWHU F LV� DSSOLFDEOH� WR� WKH� EDQN
V� FUHGLW� SROLF\� LQ�

GLIIHUHQW�HFRQRPLF�HQYLURQPHQWV��7KH�VHOHFWLRQ�RI�SDUDPHWHUV� UHIOHFWV� WKH�GHJUHH�RI�SUHIHUHQFH�RI�

WKH� GHFLVLRQ� PDNHUV� WR� WKH� WDUJHW� �L�� :KHQ� F ��� (TXDWLRQ� ���� LV� HTXLYDOHQW� WR� (TXDWLRQ� �����

UHIOHFWLQJ� WKH� GHFLVLRQ� PDNHU� H[SHFWV� WR� ILQG� WKH� FUHGLW� UDWLQJ� UHVXOW� WKDW� HQVXUH� WKH QXPEHU� RI�

FXVWRPHUV�ZKR�DERYH�WKH�EUHDN�HYHQ�SRLQW� LV� WKH� ODUJHVW��,Q�D�SHULRG�ZKHQ�WKH�PDFUR�HFRQRP\� LV�

WLJKWHQLQJ� UHJXODWRUV�KRSH�WR VWLPXODWH�HFRQRPLF�GHYHORSPHQW�E\�LQFUHDVLQJ�WKH�DPRXQW�RI�FUHGLW�

8QGHU�WKLV�VHWWLQJ��UHJXODWRUV HQFRXUDJH�FRPPHUFLDO�EDQNV�DQG�RWKHU�ILQDQFLDO�LQVWLWXWLRQV�WR�FKRRVH�

WKLV� SODQ� ,W ZLOO� LPSURYH� WKH� FUHGLW� RI� ORDQ� FXVWRPHUV�ZKLOH� HQVXULQJ� EXVLQHVV� VXVWDLQDELOLW\� �LL��

:KHQ�F ���(TXDWLRQ�����LV�HTXLYDOHQW�WR�(TXDWLRQ������UHIOHFWLQJ�WKH�GHFLVLRQ�PDNHU�H[SHFWV�WR�ILQG�

WKH�FUHGLW�UDWLQJ�UHVXOW�WKDW�HQVXUH�WKH�QXPEHU�RI�FXVWRPHUV�ZKR�DERYH�WKH�WDUJHW�SURILW�WKUHVKROG�LV�

WKH� ODUJHVW�� :KHQ� WKH� PDFUR� HFRQRP\� LV� LQ� D� SURVSHURXV� SHULRG�� ILQDQFLDO� LQVWLWXWLRQV� VXFK� DV�

FRPPHUFLDO� EDQNV� FDQ� XVH� WKLV� FUHGLW� GHFLVLRQ�PDNLQJ� SODQ� WR�PD[LPL]H� WKHLU� SURILWV� �LLL�� ,Q� WKH�

FDVH�RI�VWDEOH�HFRQRPLF�RSHUDWLRQ��GHFLVLRQ�PDNHUV�FDQ�IOH[LEO\�FKRRVH�SDUDPHWHU�YDOXHV�ZLWKLQ�WKH�

UDQJH� RI� Fא���� ��� DFFRUGLQJ� WR� WKHLU� RZQ� QHHGV� 7KH� EDVLF� IUDPHZRUN� RI� FUHGLW� GHFLVLRQ� FDQ� EH�

LOOXVWUDWHG�E\ )LJ� ���

�,QVHUW�)LJ����KHUH�

)LJ� �� $�EDVLF IUDPHZRUN�RI�FUHGLW�GHFLVLRQ��

)URP� WKH� DERYH� DQDO\VLV�� ZH� FDQ� FRQFOXGH� WKDW� WKH� PXOWL�REMHFWLYH� SURJUDPPLQJ� FUHGLW�

GHFLVLRQ�PRGHO�FRPSRVHG�RI�(TXDWLRQ���� WR�(TXDWLRQ�����LV�HTXLYDOHQW�WR�(TXDWLRQ������
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� (PSLULFDO�VWXG\

��� 'LYLGH�WKH�IDUPHUV¶�FUHGLW�UDWLQJV

:KHQ� WKH� ODUJH� VWDWH�RZQHG� FRPPHUFLDO� EDQN� UHDFKHV� LWV� WDUJHW� SURILW�� WKH� EDQN
V� PD[LPXP�

DFFHSWDEOH� ORVV� JLYHQ� GHIDXOW� D� HTXDO HTXDOV WR� ������ :KHQ� WKH� FRPPHUFLDO� EDQN� UHDFKHV�

EUHDN�HYHQ�SRLQW��WKH�EDQN
V�PD[LPXP�DFFHSWDEOH�ORVV�JLYHQ�GHIDXOW�E� HTXDOV�WR��������36%&�DQG�

'87�������� ,I WKH�GHFLVLRQ�PDNHU� LV�ULVN�QHXWUDO�DQG�WKH�PDFURHFRQRPLF�RSHUDWLRQ� LV�VWDEOH�� LW� LV�

SRVVLEOH�WR�DVVXPH�WKH�SDUDPHWHU�F ����LQ�(TXDWLRQ�����

6XEVWLWXWH� D� ������� E� ������� F ����� DQG� WKH� �WK� DQG� �WK� &ROXPQV� RI� 7DEOH� �� LQWR� WKH�

(TXDWLRQ� ����� ZH� FDQ REWDLQ� WKH� FRUUHVSRQGLQJ� FUHGLW� UDWLQJ� UHVXOWV� DV� VKRZQ� LQ� 7DEOH� ��� 7KLV�

SURFHVV�FDQ�EH�HDVLO\�LPSOHPHQWHG�XVLQJ�&���VRIWZDUH�SURJUDPPLQJ�

�,QVHUW�7DEOH���KHUH�

7DEOH�� 5HVXOWV�RI�IDUPHUV
�PLFURILQDQFH�FUHGLW�UDWLQJ�

��� &RPSDUDWLYH�DQDO\VLV

7R� LOOXVWUDWH� WKH� UDWLRQDOLW\� DQG� HIIHFWLYHQHVV� RI� WKH� SURSRVHG�PRGHO��ZH� FRPSDUH� WKH� FUHGLW�

UDWLQJ�UHVXOWV�REWDLQHG�IURP�WKLV�PRGHO�ZLWK�WKH�H[LVWLQJ�UHVXOWV��,W�LV�NQRZQ�IURP�WKH�WKLUG�&ROXPQ�

RI� 7DEOH� �� WKDW� WKH� /*'� RI� HDFK� UDWLQJ� LV� LQFUHDVLQJ�� DQG� PHHWV WKH� FUHGLW� ULVN�UDWLQJ� PDWFK�XS�

SULQFLSOH WKDW�WKH�KLJKHU�WKH�FUHGLW�UDWLQJ�LV�DQG�WKH�ORZHU�WKH�/*' ZRXOG�EH� 6LQFH H[LVWLQJ�FUHGLW�

UDWLQJ�PHWKRGV RIWHQ�FDOFXODWH�WKH�DSSOLFDQWV
�FUHGLW�VFRUHV �5DTXHO��������%RXGUHDXOW�HW�DO���������

6KL�HW�DO�������� %DQN�RI�&KLQD��������0RXOD�HW�DO���������=KDQJ�	�&KL��������&KDL�HW�DO��������� GR�

QRW�FRQVLGHU�WKH�UHDO�GHIDXOW�ORVV�RI�ORDQ�FXVWRPHUV� WKHVH�UHVXOWV LQ�WKH�UDWLQJ�UHVXOW�QRW�PHHWLQJ WKH�



�

FUHGLW� ULVN�UDWLQJ�PDWFK�XS�SULQFLSOH� $V�VKRZQ� LQ� WKH� ODVW�&ROXPQ�RI�7DEOH����WKH�/*'�RI� WKH�$�

UDWLQJ� LV� �������� ZKLOH� WKH� /*'� RI� WKH� %%%� UDWLQJ� LV� �������� L�H��

/*'$ ������!/*'%%% �������� ,W LV� DQ� XQUHDVRQDEOH� SKHQRPHQRQ� WKDW� WKH� /*'� RI� D� KLJKHU�

FUHGLW�UDWLQJ�LV�PRUH�WKDQ�RI�D�ORZHU�RQH��QRW�PHHWLQJ WKH FUHGLW�ULVN�UDWLQJ�PDWFK�XS�SULQFLSOH��

$V�FDQ�EH�VHHQ�IURP�7DEOH����WKH�WDUJHW�SURILW�RI�WKH�EDQN�FDQ�EH�LQVXUHG�ZKHQ�WKH�EDQN�LVVXHV�

ORDQV� WR� WKH� IDUPHUV� LQ� UDWLQJV $$$�� $$�� $�� %%%� DQG� %%� :KHQ� WKH� EDQN� LVVXHV� ORDQV� WR� WKH�

IDUPHUV�LQ�UDWLQJV�$$$��$$��$�������&&&��&&��WKH�EDQN�FDQ DFKLHYH�LWV�EUHDN�HYHQ�SRLQW� ,Q�DGGLWLRQ��

LQ� WKH� FUHGLW� GHFLVLRQ�PDNLQJ� SURFHVV�� VHWWLQJ� DQ� REMHFWLYH� IXQFWLRQ� RI� PD[LPL]LQJ� WKH� ORDQ�

FXVWRPHU� DERYH� WKH� FULWLFDO� SRLQW� UHIOHFWV� WKH� LQFOXVLYH� ILQDQFLDO� FRQFHSW� WKDW� WKH� FUHGLW� IXQG�

EHQHILWV�PRUH�IDUPHUV�XQGHU�WKH�SULQFLSOH�RI�VXVWDLQDEOH�FRPPHUFLDO�GHYHORSPHQW��7KLV�NLQG�RI�ORDQ�

GHFLVLRQ�PDNLQJ�PHWKRG�FDQ�SURYLGH�QHZ�LGHDV�DQG�UHIHUHQFHV�IRU�WKH�LPSOHPHQWDWLRQ�RI� LQFOXVLYH�

ILQDQFH� E\� UHJXODWRUV�� FRPPHUFLDO� EDQNV� DQG�VPDOO� ORDQ�FRPSDQLHV DQG� KHOSV�VROYH� WKH� ILQDQFLQJ�

SUREOHPV�RI DJULFXOWXUH�UHODWHG�HQWHUSULVHV�DQG�IDUPHUV��

� &RQFOXVLRQV

7KLV� DUWLFOH� SUHVHQWV� D� XQLTXH� FUHGLW� UDWLQJ� PRGHO WKDW� PDWFKHV� WKH� FUHGLW� UDWLQJV� RI�

PLFURILQDQFH� ERUURZHUV� ZLWK� WKH� FRUUHVSRQGLQJ� /*' XVLQJ� D� QRQOLQHDU� SURJUDPPLQJ� DSSURDFK�

)XUWKHUPRUH�� ZH� VWXG\ WKH� LPSDFW� RI� WKH� VWDWH� RI� HFRQRPLF� GHYHORSPHQW RQ� FRPPHUFLDO� EDQNV


FUHGLW�GHFLVLRQV��0RUH�VSHFLILFDOO\��ZKHQ� WKH PDFUR�HFRQRP\� LV� LQ�D� WLJKWHQLQJ�SHULRG�� UHJXODWRUV�

FDQ� LQWURGXFH� SROLFLHV� WR� HQFRXUDJH� FRPPHUFLDO� EDQNV� WR� LQFUHDVH� WKH� FUHGLW� DYDLODELOLW\� RI� ORDQ�

FXVWRPHUV� RQ� WKH� EDVLV� RI� EUHDN�HYHQ� DQG LQFUHDVH� WKH� DPRXQW� RI� FUHGLW� WR� VWLPXODWH� HFRQRPLF�

GHYHORSPHQW��:KHQ� WKH� PDFUR� HFRQRP\� LV� LQ� D� SURVSHURXV� SHULRG�� FRPPHUFLDO� EDQNV� FDQ� VHOHFW�

FUHGLW� DSSOLFDQWV EDVHG� RQ WDUJHW� SURILWV� DQG� PD[LPL]H� WKHLU� SURILWV�� 7KLV� HPSLULFDO� ZRUN� LV�

GHYHORSHG�XVLQJ�DFWXDO�EDQN�GDWD�IURP�������IDUPHUV�LQ�&KLQD��7KH�UHVXOWV�VKRZ�WKDW�WKH�SURSRVHG�

FUHGLW�UDWLQJ�PRGHO�LV�HIIHFWLYH��

7KLV� DUWLFOH FRQWULEXWHV� WR� WKH� OLWHUDWXUH� LQ� WZR� DVSHFWV�� )LUVW�� WKH� WKHRUHWLFDO� DQDO\VLV� DQG�

HPSLULFDO�YHULILFDWLRQ�RI�WKH�FUHGLW�UDWLQJ�DQG�OHQGLQJ�GHFLVLRQ�EDVHG�RQ�/*'�FDQ�SURYLGH�QHZ�LGHDV�

DQG�XVHIXO�UHIHUHQFHV�IRU�UHJXODWRUV DQG�FRPPHUFLDO�EDQNV�WR�IRUPXODWH�FUHGLW�SROLFLHV��6HFRQG��WKH�

FUHGLW� GHFLVLRQ�PDNLQJ� PRGHO� DIWHU� FRQVLGHULQJ� PDFURHFRQRPLF� LPSDFWV� LV� DEOH� WR LQFUHDVH� WKH�

DYDLODELOLW\�RI�FUHGLW�WR�IDUPHUV WKHUHE\ DGGUHVVLQJ D�FULWLFDO�LVVXH�LQ�GHYHORSPHQW�ILQDQFH��

$FNQRZOHGJPHQWV



��

5HIHUHQFHV

$OWPDQ�� (�,��� +DOGHPDQ�� 5�*�� DQG� 1DUD\DQDQ� 3��� ������ =(7$70� DQDO\VLV�� $� QHZ� PRGHO WR� LGHQWLI\�

EDQNUXSWF\�ULVN�RI�FRUSRUDWLRQV��-RXUQDO�RI�%DQNLQJ�	�)LQDQFH��������������

$UDXMR��$���GD�6LOYD��3���)DUR�� -�+���������$PELJXLW\�DYHUVLRQ� LQ� WKH� ORQJ UXQ�� �7R�GLVDJUHH��ZH�PXVW� DOVR�

DJUHH���-RXUQDO�RI�(FRQRPLF�7KHRU\���������������

%DL��&���6KL��%���/LX��)��DQG�6DUNLV��-���������%DQNLQJ�FUHGLW�ZRUWKLQHVV��HYDOXDWLQJ�WKH�FRPSOH[�UHODWLRQVKLSV��

2PHJD ����������

%DQN� RI� &KLQD��0DQDJHPHQW� PHDVXUHV� IRU� FUHGLW� UDWLQJ� RI� &KLQHVH� LQVWLWXWLRQDO� DQG� FRUSRUDWH� FXVWRPHUV��

%DQN RI &KLQD /LPLWHG��������

%ROWRQ��3���)UHL[DV��;���6KDSLUR��-���������7KH�&UHGLW�5DWLQJV�*DPH��7KH�-RXUQDO�RI�)LQDQFH���������������

%RXGUHDXOW��0���*DXWKLHU��*��� 7KRPDVVLQ�� 7��� ����� &RQWDJLRQ� HIIHFW� RQ� ERQG� SRUWIROLR� ULVN�PHDVXUHV� LQ� D�

K\EULG�FUHGLW�ULVN�PRGHO��)LQDQFH�5HVHDUFK�/HWWHUV��������������

&DVWLOORD�� -�� $��� 0RUD�9DOHQFLDE�� $��� 3HURWH�� -��� ������ 0RUDO� KD]DUG� DQG� GHIDXOW� ULVN� RI� 60(V ZLWK�

FROODWHUDOL]HG�ORDQV��)LQDQFH�5HVHDUFK�/HWWHUV������������

&KDL� 1���:X� %���<DQJ� :� DQG�6KL� %�� ������$�PXOWLFULWHULD�DSSURDFK�IRU�PRGHOLQJ�VPDOO�HQWHUSULVH�FUHGLW�

UDWLQJ�� (YLGHQFH� IURP� &KLQD�� (PHUJLQJ 0DUNHWV� )LQDQFH� DQG� 7UDGH�� $UWLFOH� LQ� SUHVV�� ������ '2,��
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