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$�0RGHO�IRU�(VWLPDWLQJ�5HFRYHU\�5DWHV�DQG
&ROODWHUDO�+DLUFXWV�IRU�%DQN�/RDQV

%DQN�RI�)LQODQG�'LVFXVVLRQ�3DSHUV��������

(VD�-RNLYXROOH�±�6DPX�3HXUD
)LQDQFLDO�0DUNHWV�'HSDUWPHQW�±�/HRQLD�SOF

$EVWUDFW

:H�SUHVHQW�D�PRGHO�RI�ULVN\�GHEW�LQ�ZKLFK�FROODWHUDO�YDOXH�LV�FRUUHODWHG�ZLWK�WKH
SRVVLELOLW\�RI�GHIDXOW��7KH�PRGHO�LV�WKHQ�XVHG�WR�VWXG\����� WKH�H[SHFWHG�DPRXQW
RI�GHEW� UHFRYHUHG� LQ� WKH�HYHQW�RI�GHIDXOW�DV�D� IXQFWLRQ�RI�FROODWHUDO�� DQG���� WKH
DPRXQW�RI�FROODWHUDO�QHHGHG�WR�PLWLJDWH� WKH� ULVNLQHVV�RI�D� ORDQ� WR�D�GHVLUHG�GH�
JUHH��7KH� UHVXOWV� REWDLQHG� FRXOG� SURYH� XVHIXO� IRU� HVWLPDWLQJ� UHFRYHU\� UDWHV� UH�
TXLUHG� E\� PDQ\� SRSXODU� PRGHOV� RI� FUHGLW� ULVN� DQG� IRU� GHWHUPLQLQJ� FROODWHUDO
KDLUFXWV�LQ�GHEW�WUDQVDFWLRQV��7KH�DQDO\VLV�DOVR�JHQHUDWHV�WHVWDEOH�SUHGLFWLRQV�RI
WKH� EHKDYLRXU� RI� KLVWRULFDO� UHFRYHU\� UDWHV� RI� ULVN\� GHEW� ZKHQ� FROODWHUDO� LV� LQ�
YROYHG�� 5HJXODWRUV�PLJKW� EHQHILW� IURP� WKH� DQDO\VLV� LQ� GHYHORSLQJ� FDSLWDO� DGH�
TXDF\� UHTXLUHPHQWV� DQG� UHYLHZLQJ�EDQNV¶� OHQGLQJ� VWDQGDUGV� UHODWLYH� WR� FXUUHQW
FROODWHUDO�YDOXHV�

-(/�FODVVLILFDWLRQ��*����*��
.H\�ZRUGV���FUHGLW�ULVN��FROODWHUDO��UHFRYHU\�UDWHV��RSWLRQV�WKHRU\
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0DOOL�OXRWWRULVNLVHQ�ODLQDQ�YDNXXNVLHQ�DVHWWDPLVHNVL
MD�RGRWHWXQ�UHDOLVRLQWLDUYRQ�ODVNHPLVHNVL

6XRPHQ�3DQNLQ�NHVNXVWHOXDORLWWHLWD�������

(VD�-RNLYXROOH�±�6DPX�3HXUD
5DKRLWXVPDUNNLQDRVDVWR�±�/HRQLD�2\M

7LLYLVWHOPl

7\|VVl� PDOOLQQHWDDQ� OXRWWRULVNLQHQ� ODLQD�� MRQND� YDNXXGHQ� DUYR� NRUUHORL
NRQNXUVVLQ�WRGHQQlN|LV\\GHQ�NDQVVD��0DOOLQ�DYXOOD�YRLGDDQ�DUYLRLGD����YDNXX�
GHQ�RGRWHWWXD�UHDOLVRLQWLDUYRD�NRQNXUVVLWLODQWHHVVD�VHNl����DOXQ�SHULQ�WDUYLWWDYDD
YDNXXGHQ�PllUll��MROOD�ODLQDQ�ULVNLSLWRLVXXWWD�YRLGDDQ�UDMRLWWDD��0DOOLQ�WXORNVLD
YRLWDQHHQ� K\|G\QWll� OXRWWRULVNLHQ� KDOOLQQDVVD� VHNl� YDDGLWWDHVVD� ULLWWlYLl� YD�
NXXNVLD�� (PSLLULVLl� LPSOLNDDWLRLWD� YRLGDDQ� K\|G\QWll� DQDO\VRLWDHVVD� OXRWWRWDS�
SLRLWD�� 7\|� VDDWWDD� P\|V� WDUMRWD� K\|G\OOLVLl� QlN|NXOPLD� NHKLWHWWlHVVl� UDKRL�
WXVODLWRVWHQ�YDNDYDUDLVXXVYDDWLPXNVLD�VHNl�YDOYRWWDHVVD�OXRWRQDQQRQ�HKWRMD�

$VLDVDQDW���OXRWWRULVNL��YDNXXV��OXRWWRWDSSLRW��RSWLRWHRULD



6

&RQWHQWV

Abstract  

Tiivistelmä �

� ,QWURGXFWLRQ �

� 7KH�PRGHO ��
��� $QDO\VLV�RI�WKH�H[SHFWHG�GHEW�UHFRYHU\�JLYHQ�GHIDXOW ��

� &ROODWHUDO�KDLUFXWV ��

� 6XPPDU\ ��

5HIHUHQFHV ��
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�� ,QWURGXFWLRQ

0DQDJLQJ� FROODWHUDO� SURYLGHG� E\� GHEW� FXVWRPHUV� DJDLQVW� WKHLU� OLDELOLWLHV� LV� LP�
SRUWDQW�IRU�PDQ\�ILQDQFLDO�LQVWLWXWLRQV��FRPPHUFLDO�DQG�UHWDLO�EDQNV�LQ�SDUWLFXODU�
&ROODWHUDO�YDOXH�LQ�WKH�HYHQW�RI�GHIDXOW�RI�D�GHEWRU�FDQ�EH�D�PDMRU�GHWHUPLQDQW�RI
WKH�DPRXQW�UHFRYHUHG�E\�WKH�FUHGLWRU��5HFRYHU\�UDWHV�LQ�WXUQ�DUH�RQH�RI�WKH�NH\
SDUDPHWHUV� LQ� WKH�PRGHOV� RI� FUHGLW� ULVN� WKDW� DUH� REWDLQLQJ� LQFUHDVLQJ� DWWHQWLRQ
ERWK�DPRQJ�SUDFWLWLRQHUV�DQG�UHJXODWRUV��)XUWKHU��LW�LV�D�FHQWUDO�SUREOHP�ERWK�IRU
SUDFWLWLRQHUV� DQG� UHJXODWRUV� WR� DVVHVV� ZKDW� LV� WKH� VXIILFLHQW� DPRXQW� RI� WKH� VR
FDOOHG�FROODWHUDO�KDLUFXW� LQ� RUGHU� WR�H[� DQWH�PLWLJDWH� WKH� ULVN� RI� D� FHUWDLQ� ORDQ
FRQWUDFW� WR� D� GHVLUHG� GHJUHH��� &DVXDO� HYLGHQFH� IURP�PDQ\� FRXQWULHV� LQ� UHFHQW
\HDUV� VXJJHVW� WKDW� FROODWHUDO� YDOXHV� FDQ� EH� QRWRULRXVO\� YRODWLOH� DQG��PRUHRYHU�
WKH\� WHQG� WR� JR� GRZQ� MXVW� ZKHQ� WKH� QXPEHU� RI� GHIDXOWV� JRHV� XS� LQ� HFRQRPLF
GRZQWXUQV��VHH�DOVR�6FKOHLIHU�DQG�9LVKQ\���������6WLOO�� OLWWOH�TXDQWLWDWLYH�DQDO\�
VLV�EDVHG�RQ�PRGHUQ� ILQDQFLDO� WKHRU\�DSSHDUV� WR�H[LVW� WR�DVVLVW�EDQNV� LQ� VHWWLQJ
VXIILFLHQW� FROODWHUDO� UHTXLUHPHQWV�� HVWLPDWLQJ� UHFRYHU\� UDWHV� DV� ZHOO� DV� SULFLQJ
GHEW�ZLWK�VWRFKDVWLF�FROODWHUDO�YDOXHV��,QVWHDG�EDQNV�RIWHQ�XVH�UDWKHU�FUXGH�UXOHV
RI� WKXPE� ZKHQ�� H�J��� DFFHSWLQJ� YDULRXV� W\SHV� RI� FROODWHUDO� WR� EDFN� D� FHUWDLQ
DPRXQW�RI�ORDQ��6RPH�RI�WKHVH�UXOHV��DV�ZLOO�EH�VKRZQ�ODWHU�RQ�LQ�WKLV�SDSHU��DS�
SHDU�LQWXLWLYHO\�FRUUHFW��1HYHUWKHOHVV��FHUWDLQ�LPSRUWDQW�IHDWXUHV�RI� WKH�SUREOHP
PLJKW�EH�PLVVHG�E\�WKHP���OHW�DORQH�WKDW�DQ\�UXOH�RI�WKXPE�FRXOG�SRWHQWLDOO\�EH
PXFK�LPSURYHG�XSRQ�E\�SURSHU�TXDQWLWDWLYH�DQDO\VLV�

:K\�EDQNV�PD\�LQ�WKH�ILUVW�SODFH�SXW�VR�PXFK�HPSKDVLV�RQ�ULVN�PLWLJDWLRQ
RI�GHEW�WUDQVDFWLRQV�UDWKHU�WKDQ�RQ�FDUHIXO�SULFLQJ�RI�ORDQV�DFFRUGLQJ�WR�WKHLU�WUXH
ULVNV��JLYHQ�DQ\�DUELWUDU\�DPRXQW�RI�FROODWHUDO"�,W�LV�ZHOO�NQRZQ�WKDW�LQ�WKH�SUHV�
HQFH�RI�DV\PPHWULF�LQIRUPDWLRQ�EHWZHHQ�WKH�OHQGHU�DQG�WKH�ERUURZHU�RI�WKH�ERU�
URZHU¶V� WUXH� W\SH� FUHGLW� UDWLRQLQJ� PD\� HPHUJH� LQ� HTXLOLEULXP� XQOHVV� RXWVLGH
JXDUDQWHHV� OLNH� FROODWHUDO� LV�XVHG��$OWKRXJK�GLUHFW� HYLGHQFH� RQ� FUHGLW� UDWLRQLQJ
KDV�EHHQ�KDUG�WR�FDWFK��WKHUH�LV�FDVXDO�HYLGHQFH�WKDW�EDQNV�WHQG� WR�DSSO\�UDWKHU
XQLIRUP� SULFLQJ� VFKHGXOHV� WKDW� DUH� UDWKHU� LQVHQVLWLYH� WR� FXVWRPHUV¶� SUHVXPHG
ULVNLQHVV��DQG�WKDW�ULVNV�DUH�OHYHOOHG�E\�UHTXLULQJ�FROODWHUDO��,QGHHG��WKH�GHFLVLRQ
WR�JUDQW�D�ORDQ�RIWHQ�GHSHQGV�RQ�WKH�DYDLODELOLW\�RI�D�VXIILFLHQW�DPRXQW�RI�FROODW�
HUDO��(YHQ�LI�EDQNV�GR�DVVHVV�WKH�FUHGLWZRUWKLQHVV�RI�WKHLU�FXVWRPHUV�E\�FDWHJR�
UL]LQJ�WKHP�LQWR�GLIIHUHQW�ULVN�FODVVHV��VXFK�FODVVLILFDWLRQV�DUH�RIWHQ�UDWKHU�FUXGH�
7KHUHIRUH� FROODWHUDO� GHFLVLRQV� SRWHQWLDOO\� SOD\� DQ� LPSRUWDQW� UROH� LQ� OHYHOOLQJ
ULVNV�ZLWKLQ�HDFK�VXFK�FDWHJRU\�

7KLV�SDSHU�LV�DQ�DWWHPSW�WR�SURYLGH�D�SUDFWLFDO�WRRO�IRU�HVWLPDWLQJ�GHEW�UH�
FRYHU\� UDWHV� DV� D� IXQFWLRQ� RI� FROODWHUDO�� DQG� IRU� TXDQWLI\LQJ� FROODWHUDO� KDLUFXW
GHFLVLRQV��ZKLFK� DUH� ERWK� LPSRUWDQW� DVSHFWV� RI� EDQN� ORDQV��:H� XVH� WKH� RSWLRQ
WKHRUHWLF� IUDPHZRUN� IRU�PRGHOOLQJ� ULVN\�GHEW��SLRQHHUHG�E\�%ODFN�DQG�6FKROHV
������� DQG�0HUWRQ� �������� LQFOXGLQJ� D� FROODWHUDO� HOHPHQW� ZKRVH� YDOXH� YDULHV
VWRFKDVWLFO\�� )LUVW� ZH� FRPSXWH�� DQG� VWXG\� WKH� FRPSDUDWLYH� VWDWLFV� RI�� WKH� H[�
SHFWHG�UHFRYHU\�JLYHQ�GHIDXOW��(5*'�KHQFHIRUWK���7KLV�PHDVXUH�FDQ�EH�KHOSIXO

������������������������������������������������
�� $� FROODWHUDO� KDLUFXW� LV� HTXLYDOHQW� WR� D� OLPLW� RQ� WKH� ORDQ�WR�YDOXH� UDWLR�� L�H��� WKH� PD[LPXP
DPRXQW�RI� ORDQ� WKDW�FDQ�EH�JUDQWHG� DJDLQVW� D� JLYHQ� FROODWHUDO� LQ�RUGHU� WR� UHWDLQ� WKH� ULVN�RI� WKH
ORDQ�DW�D�GHVLUHG�OHYHO��%RWK�UHFRYHU\�UDWHV�DQG�FROODWHUDO�KDLUFXWV�DUH�GHDOW�ZLWK�LQ�WKH�SURSRVDOV
IRU� UHIRUPLQJ� WKH� UHJXODWRU\�PLQLPXP�FDSLWDO� UHTXLUHPHQWV� �VHH�%DVHO�&RPPLWWHH�RQ�%DQNLQJ
6XSHUYLVLRQ�� ������ DQG� WKH� (XURSHDQ� &RPPLVVLRQ�� ������� (XURSHDQ� &RPPLVVLRQ� DOUHDG\� KDV
GHWDLOHG�SURSRVDOV� UHJDUGLQJ� FROODWHUDO� KDLUFXWV�ZKHQ� FRUSRUDWH�QHW� FUHGLW� H[SRVXUHV� DUH� FDOFX�
ODWHG�IRU�UHJXODWRU\�SXUSRVHV�



�

LQ�HVWLPDWLQJ�WKH�UHFRYHU\�UDWH�RI�D�GHEW�WUDQVDFWLRQ�ZKHUH�FROODWHUDO�LV�LQYROYHG�
7KH� DQDO\VLV� RI� WKH� (5*'� DOVR� LPSOLHV� HPSLULFDOO\� WHVWDEOH� K\SRWKHVHV� FRQ�
FHUQLQJ�KLVWRULFDO�UHFRYHU\�UDWHV��SURYLGHG�WKDW�GDWD�RQ�FROODWHUDO�SRVLWLRQV�SULRU
WR�GHIDXOW�DUH�DYDLODEOH��2YHUDOO��ZH�VHH�RXU�DQDO\VLV�RI�WKH�H[SHFWHG�GHEW�UHFRY�
HU\�LQ�WKH�RSWLRQ�WKHRUHWLF�IUDPHZRUN��ZKHUH�UHFRYHU\�LV�HQGRJHQRXV��DV�D�XVHIXO
FRPSOHPHQW� WR� WKH� UHFHQW� UHGXFHG� IRUP� FUHGLW� ULVN� PRGHOV� �VHH�� H�J��� -DUURZ�
/DQGR��DQG�7XUQEXOO��������DQG�'XIILH�DQG�6LQJOHWRQ���������ZKHUH�WKH�UHFRYHU\
UDWH� LV� W\SLFDOO\� WDNHQ� DV� DQ� H[RJHQRXV� FRQVWDQW� SDUDPHWHU�� 7KH� UHGXFHG� IRUP
DSSURDFK�FDQ�DOVR�EH�VHHQ� LPSOLFLW� LQ�PXFK�RI� WKH������SURSRVDOV�RI� WKH�%DVHO
&RPPLWWHH�RQ�%DQNLQJ�6XSHUYLVLRQ�DQG�WKH�(XURSHDQ�&RPPLVVLRQ�RQ�UHIRUPLQJ
WKH�PLQLPXP�FDSLWDO�DGHTXDF\�VWDQGDUGV��,Q�SDUWLFXODU��UHJXODWRUV�PLJKW�ILQG�RXU
DQDO\VLV�XVHIXO�ZKHQ�VHDUFKLQJ�IRU�ZD\V�WR�FRQGLWLRQ�FDSLWDO�UHTXLUHPHQWV�RQ�WKH
W\SH�DQG� WKH�DPRXQW�RI�FROODWHUDO� LQYROYHG� LQ� D�GHEW� WUDQVDFWLRQ��6HFRQGO\��ZH
XVH�RXU�PRGHO�WR�VWXG\�WKH�TXHVWLRQ�RI�KRZ�PXFK�FROODWHUDO�VKRXOG�EH�UHTXLUHG
WR�EHJLQ�ZLWK�LQ�RUGHU�WR�PLWLJDWH�WKH�ULVN�RI�D�GHEW�FRQWUDFW�WR�D�GHVLUHG�GHJUHH�
$V�DOUHDG\�QRWHG�DERYH�WKLV�TXHVWLRQ�LV�D�FHQWUDO�SUDFWLFDO�FRQFHUQ� WR�SUDFWLWLR�
QHUV�DQG�UHJXODWRUV�DOLNH�

7KH� PRGHO� WDNHV� LQWR� DFFRXQW� WKH� VWRFKDVWLF� SURSHUWLHV� RI� WKH� FROODWHUDO
YDOXH��LWV�YRODWLOLW\��GULIW��DQG�FRUUHODWLRQ�ZLWK�WKH�HYHQW�RI�GHIDXOW��7KH�ERUURZ�
LQJ�ILUP¶V�WRWDO�DVVHW�YDOXH�DW�WKH�GHEW¶V�PDWXULW\�GHWHUPLQHV�WKH�HYHQW�RI�GHIDXOW
EXW�GRHV�QRW�DIIHFW�WKH�GHEW¶V�SD\RII��5DWKHU��ZH�DVVXPH�WKDW�FROODWHUDO�YDOXH�LV
WKH�RQO\�VWRFKDVWLF�HOHPHQW�GHWHUPLQLQJ� UHFRYHU\���%HFDXVH�RI� WKLV� VLPSOLI\LQJ
DVVXPSWLRQ�WKH�PRGHO�FDQ�EH�LPSOHPHQWHG�XVLQJ�DQ�H[RJHQRXV�GHIDXOW�SUREDELO�
LW\�HVWLPDWH��VR�WKDW�WKH�ILUP�DVVHW�YDOXH�SDUDPHWHUV�QHHG�QRW�QHFHVVDULO\�EH�HV�
WLPDWHG��%HFDXVH�WKH�HVWLPDWLRQ�RI�WKHVH�SDUDPHWHUV�LV�JHQHUDOO\�IRXQG�GLIILFXOW�
WKH�XVH�RI�WKH�UHGXFHG�IRUP�PRGHOV�ZLWK�H[RJHQRXV�GHIDXOW�SUREDELOLW\�SDUDPH�
WHUV�KDV� EHFRPH�SRSXODU�� ,Q� WKLV� UHVSHFW� RXU�PRGHO�� DOWKRXJK� FDVW� LQ� WKH� WUDGL�
WLRQDO�RSWLRQ� WKHRUHWLF�VHWWLQJ��DOVR�FRQWDLQV�IHDWXUHV�RI� WKH� UHGXFHG� IRUP�PRG�
HOV��0RUHRYHU��ZH�IHHO�WKDW�DOORZLQJ�RQO\�WKH�FROODWHUDO�YDOXH�WR�DIIHFW�UHFRYHU\
LV� D�SUXGHQWLDO� ILUVW� VWHS� LQ� HVWLPDWLQJ� H[SHFWHG� UHFRYHULHV�� RU� DVVHVVLQJ� WKH� H[
DQWH� VXIILFLHQF\� RI� WKH� FROODWHUDO�� $GGLWLRQDO� HOHPHQWV� OLNH� WKH� ILUP¶V� UHVLGXDO
DVVHW�YDOXH�DSDUW�IURP�WKH�FROODWHUDO�YDOXH�FRXOG�RQO\�LQFUHDVH�WKH�DPRXQW�UHFRY�
HUHG�LQ�GHIDXOW�

:H�WKLQN�WKLV�PRGHO�VWUXFWXUH�DOVR�ILWV�ZHOO�ZLWK� WKH�GDWD� W\SLFDOO\�DYDLO�
DEOH� IRU� EDQN� ORDQV�� )LUVW�� ORDQ� FXVWRPHUV� DUH� RIWHQ� SULYDWH� FRPSDQLHV� ZKRVH
GHIDXOW� SUREDELOLW\� HVWLPDWHV� DUH� XVXDOO\� EDVHG� RQ� YDULRXV� UDWLQJ� RU� VFRULQJ
PHWKRGV�� L�H��� WKH\�DUH� H[RJHQRXV� WR� D� FUHGLW� ULVN�PRGHO��6HFRQG�� UHDO� HVWDWH� LV
TXLWH�W\SLFDOO\�SURYLGHG�DV�FROODWHUDO��VR�DW�OHDVW�LQ�WKLV�LPSRUWDQW�FDVH�FROODWHUDO
YDOXH�SDUDPHWHUV�FRXOG�EH�UHDGLO\�HVWLPDWHG�XVLQJ�SXEOLFO\�DYDLODEOH�UHDO�HVWDWH
LQGH[HV��$Q�DSSURSULDWH�VWRFN�PDUNHW�LQGXVWU\�LQGH[�FRXOG�IXUWKHU�EH�XVHG�DV�D
SUR[\�WR�HVWLPDWH�WKH�FRUUHODWLRQ�EHWZHHQ� WKH�ERUURZLQJ�ILUP¶V�DVVHW�YDOXH�DQG
FROODWHUDO�� 7KH� PRGHO� PLJKW� DOVR� EH� XVHG� IRU� UHWDLO� FXVWRPHUV�� DV� H[RJHQRXV
VFRULQJ�EDVHG�HVWLPDWHV�RI� LQGLYLGXDOV¶�GHIDXOW�SUREDELOLWLHV�DUH�RIWHQ� DYDLODEOH
IRU� EDQNV� DQG� RWKHU� FUHGLW� LQVWLWXWLRQV�� ,Q� RUGHU� WR� HVWLPDWH� WKH� FRUUHODWLRQ� SD�
UDPHWHU� LQ�WKDW�FDVH�WKH�VWDWH�YDULDEOH�GULYLQJ�GHIDXOW�PLJKW�ZHOO�EH�SUR[LHG�E\

������������������������������������������������
�� $OVR� WKH� FUHGLW� SRUWIROLR� PRGHOV� RI� -�3�� 0RUJDQ¶V� &UHGLW0HWULFV70�� DQG� &UHGLW� 6XLVVH� )LUVW
%RVWRQ¶V�&UHGLW5LVN�70�FDQ�ODUJHO\�EH�VHHQ�DV�UHGXFHG�IRUP�PRGHOV�
��7KH�DOWHUQDWLYH�LQWHUSUHWDWLRQ�RI�RXU�DSSURDFK�LV�WKDW�ZH�DUH�PRGHOOLQJ�WKH�FUHGLW�ULVN�H[SRVXUH
QHW�RI�FROODWHUDO�



�

WKH� DJJUHJDWH�� LQGXVWU\�RU� DUHD�VSHFLILF� ODERU� LQFRPH�� RU� E\� WKHLU� FRPELQDWLRQ�
GHSHQGLQJ�RQ�KRZ�GHWDLOHG�GDWD�LV�DYDLODEOH�RI�LQGLYLGXDO�DWWULEXWHV�

7KH�DQDO\VLV�VKRZV� WKDW� WKH�(5*'�LV�D�GHFUHDVLQJ�IXQFWLRQ�RI� WKH�FROODW�
HUDO�YRODWLOLW\�DQG� WKH�FRUUHODWLRQ�EHWZHHQ�FROODWHUDO�DQG� WKH� ILUP�YDOXH�GULYLQJ
GHIDXOW��:KDW�PD\�EH�D�OHVV�REYLRXV�UHVXOW�LV�WKDW��RWKHU�WKLQJV�EHLQJ�HTXDO��WKH
(5*'�W\SLFDOO\�LQFUHDVHV�DV�WKH�OLNHOLKRRG�RI�GHIDXOW�LQFUHDVHV��:H�ZLOO�SURYLGH
DQ�LQWXLWLYH�H[SODQDWLRQ�WR�WKLV�UHVXOW�ODWHU�RQ��&RQFHUQLQJ�FROODWHUDO�KDLUFXWV�RXU
DQDO\VLV�VXJJHVWV�WKH�KDLUFXW�VKRXOG�EH�LQFUHDVLQJ�LQ�WKH�FROODWHUDO�YRODWLOLW\��WKH
FRUUHODWLRQ�EHWZHHQ�FROODWHUDO�DQG�WKH�ILUP�YDOXH��DQG�WKH�SUREDELOLW\�RI�GHIDXOW
RI� WKH�GHEWRU��1XPHULFDO� H[DPSOHV� DUH�SURYLGHG� WR�GHPRQVWUDWH� WKH� VL]H�RI� WKH
(5*'�DV�ZHOO�DV�WKH�FROODWHUDO�KDLUFXW�IRU�YDULRXV�SDUDPHWHU�YDOXHV�

7KH�SDSHU�LV�RUJDQLVHG�DV�IROORZV��6HFWLRQ���SUHVHQWV�WKH�PRGHO��DQG�DQD�
O\]HV� WKH� EHKDYLRXU� RI� WKH�(5*'� DV� D� IXQFWLRQ� RI� WKH�PRGHO� SDUDPHWHUV� ERWK
DQDO\WLFDOO\� DQG� WKURXJK� QXPHULFDO� H[DPSOHV�� 7KH� HPSLULFDO� LPSOLFDWLRQV� DUH
GLVFXVVHG��6HFWLRQ���DQDO\VHV�FROODWHUDO�KDLUFXWV��7KH�ILQDO�VHFWLRQ�FRQFOXGHV�
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�� 7KH�PRGHO

/HW�WKH�YDOXH�RI�WKH�ILUP¶V�DVVHWV�EH�GHQRWHG�E\�$��DQG�WKH�YDOXH�RI�WKH�FROODWHUDO
DVVRFLDWHG�ZLWK�WKH�ILUP¶V�GHEW�REOLJDWLRQ�EH�9��7KHVH�VWDWH�YDULDEOHV�IROORZ�GLI�
IXVLRQ�SURFHVVHV�ZLWK�VWRFKDVWLF�GLIIHUHQWLDO�UHSUHVHQWDWLRQV
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ZKHUH�:W� DQG� =W� DUH� VWDQGDUG�:LHQHU� SURFHVVHV� ZLWK� FRQVWDQW� FRUUHODWLRQ� SD�
UDPHWHU�GHQRWHG�E\�r�

:H�VWXG\�D�GHIDXOWDEOH�]HUR�FRXSRQ�GHEW�FRQWUDFW�ZLWK�D�IDFH�YDOXH�RI�)�
DQG�D�PDWXULW\�RI�7� \HDUV��ZKLFK� LV�EDFNHG�E\�FROODWHUDO�9��7KHUH�PD\�DOVR�EH
RWKHU�GHEW�LQ�WKH�FRPSDQ\�VXFK�WKDW� WKH�WRWDO�DPRXQW�RI�GHEW�LV�GHQRWHG�E\� $ �
+RZHYHU��WKH�KROGHU�RI�)�KDV�D�VWULFW�SULRULW\�RYHU�9�VKRXOG�WKH�ILUP�GHIDXOW��)RU
VLPSOLFLW\�ZH�DVVXPH�WKDW�GHIDXOW�FDQ�RQO\�WDNH�SODFH�DW�PDWXULW\��7KH�SD\RII�WR
WKH�KROGHU�RI�GHEW�)�DW�PDWXULW\�LV�D�IXQFWLRQ�RI�WKH�WHUPLQDO�YDOXHV�RI�$�DQG�9�
7KH�YDOXH�RI�$�GHWHUPLQHV�ZKHWKHU�WKH�ILUP�LV�LQ�GHIDXOW�DW�7�RU�QRW��,I�WKH�YDOXH
RI� $� DW� 7� H[FHHGV� $ �� WKH� WRWDO� DPRXQW� RI� GHEW�� WKH� GHEWKROGHU� UHFHLYHV� WKH
SURPLVHG�DPRXQW��)��:KHQ�WKH�YDOXH�RI�$�DW�PDWXULW\�LV�EHORZ� $ ��WKH�ILUP�LV�LQ
GHIDXOW��$V�ZDV�DOUHDG\�GLVFXVVHG�DW�VRPH�OHQJWK�LQ�WKH�LQWURGXFWLRQ�WKH�UHFRY�
HU\�� FRQGLWLRQDO� RQ� GHIDXOW�� LV� DVVXPHG� WR� EH� GHWHUPLQHG� RQO\� E\� WKH� WHUPLQDO
YDOXH�RI�WKH�FROODWHUDO��97��7KHUH�LV�DQ�XSSHU�ERXQGDU\�RQ�WKH�UHFRYHU\��KRZHYHU�
VLQFH� WKH�GHEWKROGHU� LV�QRW�DOORZHG� WR� UHFHLYH�PRUH�RI� WKH� OLTXLGDWLRQ�YDOXH�RI
WKH�FROODWHUDO�WKDQ�WKH�WRWDO�DPRXQW�GXH�WR�KLP��)��7KH�SD\RII�WR�WKH�GHEWKROGHU�

FRQGLWLRQDO�RQ�GHIDXOW�KDYLQJ�WDNHQ�SODFH��LV�WKXV ( )0LQ 9 )
7
� �

6R� IDU�ZH�KDYH� MXVW� VSHFLILHG� WKH� FRUUHODWLRQ�SDUDPHWHU�EHWZHHQ�$� DQG�9
EXW�KDYH�QRW�GLVFXVVHG�WKHLU�IXQFWLRQDO�UHODWLRQVKLS��7KHUH�DUH�EDVLFDOO\�WZR�DO�
WHUQDWLYHV�� ,I� WKH�GHEWRU�RZQV� WKH�FROODWHUDO�� WKHQ�9� LV�SDUW�RI�$��+RZHYHU�� LW� LV
DOVR�SRVVLEOH�WKDW�WKH�FROODWHUDO�LV�QRW�RZQHG�E\�WKH�GHEWRU�EXW�LV�SURYLGHG�E\�D
WKLUG� SDUW\�� $� FRPPRQ� H[DPSOH� RI� WKLV� ZRXOG� EH� DQ� HQWUHSUHQHXU� ZKRVH� SUL�
YDWHO\�KHOG�FRPSDQ\�LV�WKH�GHEWRU�EXW�ZKR�SURYLGHV�WKH�FROODWHUDO�WR�WKH�FUHGLWRU
DV�D�SULYDWH�SHUVRQ�� ,Q� WKLV�FDVH� LW� LV�SRVVLEOH� LQ�SULQFLSDO� WKDW� WKH�YDOXH�RI� WKH
FROODWHUDO�DW�WKH�WLPH�RI�D�GHIDXOW�LV�JUHDWHU�WKDQ�WKH�ILUP¶V�DVVHW�YDOXH��ZKHUHDV
LQ�WKH�ILUVW�FDVH�LW�LV�QRW�

,Q�WKH�FDVH�ZKHUH�WKH�GHEWRU�RZQV�WKH�FROODWHUDO�ZH�FRXOG�FRQVLGHU�VSHFL�
I\LQJ�$� �$¶���9��ZKHUH�$¶�DQG�9�ZRXOG�EH�FRUUHODWHG�ORJQRUPDO�GLIIXVLRQ�SUR�
FHVVHV�� 7KH� FRUUHODWLRQ� EHWZHHQ� $� DQG� 9� ZRXOG� WKHQ� EH� HIIHFWLYHO\� GHULYHG
ZLWKLQ� WKH�PRGHO� IURP� WKH�SURFHVVHV�RI�$¶� DQG�9�� DQG� WKH� FRUUHODWLRQ� EHWZHHQ
WKHP��+RZHYHU��DV�WKH�VXP�RI�WZR�ORJQRUPDO�YDULDEOHV�LV�QRW�ORJQRUPDO��E\�GR�
LQJ�WKLV�ZH�ZRXOG�ORVH�WKH�DWWUDFWLYH�DQDO\WLF�VHSDUDWLRQ�UHVXOW��WR�EH�VKRZQ�EH�
ORZ��WKDW�WKH�SUREDELOLW\�RI�GHIDXOW�FDQ�EH�WUHDWHG�DV�DQ�H[RJHQRXV�SDUDPHWHU�WR
WKH�PRGHO�� 7KHUHIRUH�ZH� KDYH� FKRVHQ� WR� NHHS�9� DQG�$� VHSDUDWH��ZKLFK� FRUUH�
VSRQGV� WR� WKH�FDVH�ZKHUH� WKH�GHEWRU�GRHV�QRW�RZQ� WKH� FROODWHUDO��1HYHUWKHOHVV�
ZH�DUJXH� WKDW� LQ�PDQ\�FDVHV� VXFK�D� VSHFLILFDWLRQ� FDQ�DOVR�VHUYH� DV� D�JRRG�DS�
SUR[LPDWLRQ� WR� WKH� FDVH�ZKHUH� FROODWHUDO� LV� DFWXDOO\�SDUW� RI� WKH�GHEWRU¶V� DVVHWV�
DOWKRXJK� WKHUH� LV�QR�JXDUDQWHH� WKDW�9�ZRXOG�EH� OHVV� WKDQ�)� LQ� WKH� HYHQW�RI�GH�
IDXOW��)LUVW��LI�)�LV�VPDOO�UHODWLYH�WR� $ ��9�FRXOG�ZHOO�H[FHHG�)�HYHQ�LI�D�GHIDXOW
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RFFXUV�� 6HFRQGO\�� ZH� PD\� DOWHUQDWLYHO\� LQWHUSUHW� WKH� HYHQW� RI� GHIDXOW� LQ� RXU
PRGHO�DV�D�GHFLVLRQ�WR�OLTXLGDWH�WKH�ILUP¶V�DVVHWV��7KDW�LV��LI�WKH�DFWXDO�EXVLQHVV
RI�WKH�FRPSDQ\�EHFRPHV�XQSURILWDEOH��WKH�UHPDLQLQJ�DVVHWV��H�J���EXLOGLQJV�DQG
WKH�VFUDS�YDOXH�RI�PDFKLQHU\�DQG�HTXLSPHQW��PLJKW�EH�VROG�WR�RXWVLGH�SDUWLHV�WR
UHSD\�GHEWV��,W�PD\�ZHOO�EH�WKDW�9��DV�SDUW�RI�WKH�OLTXLGDWLRQ�YDOXH�RI�DVVHWV��FRY�
HUV� WKH�SDUW�RI� WRWDO�GHEW��)�� LW� LV�SOHGJHG�DJDLQVW��2I�FRXUVH�� WKH�SUREDELOLW\�RI
OLTXLGDWLRQ�LV�JHQHUDOO\�GLIIHUHQW� IURP�WKH�SUREDELOLW\�RI�GHIDXOW��7KHUHIRUH��XV�
LQJ�WKH�PRGHO�LQ�D�FDVH�ZKHUH�WKH�OLTXLGDWLRQ�LQWHUSUHWDWLRQ�LV�PRUH�IHDVLEOH��RQH
ZRXOG�KDYH�WR�DGMXVW�WKH�HVWLPDWH�IRU�WKH�SUREDELOLW\�RI�GHIDXOW�DFFRUGLQJO\�

���� $QDO\VLV�RI�WKH�H[SHFWHG�GHEW�UHFRYHU\�JLYHQ
GHIDXOW

:H�QRZ�WXUQ�WR�WKH�GHULYDWLRQ�RI�WKH�(5*'�WKDW�LV�D�QDWXUDO�FDQGLGDWH�FRPSR�
QHQW�ZKHQ�IRUPLQJ�DQ�HVWLPDWH�RI�WKH�UHFRYHU\�UDWH�RI�D�GHEW�FRQWUDFW�LQYROYLQJ

D�FROODWHUDO�DJUHHPHQW�ZLWK�D�VWULFW�SULRULW\�ULJKW��/HW�XV�GHQRWH�E\� ( ), $ $
7
�

WKH�LQGLFDWRU�IXQFWLRQ�IRU�WKH�HYHQW�WKDW�WKH�LVVXHU�GHIDXOWV�DW�WLPH�7��7KH�SD\RII
WR�WKH�GHEWKROGHU�DW�PDWXULW\��3��FDQ�WKHQ�EH�ZULWWHQ�DV

( ) ( ) ( )$$,)90LQ$$),3
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([SHFWHG�SD\RII�DW�PDWXULW\��ZLWK�UHVSHFW�WR�WKH�WUXH�VWDWLVWLFDO�SUREDELOLW\�PHDV�
XUH��EHFRPHV
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ZKHUH�ZH�XVH�S�WR�GHQRWH�WKH�SUREDELOLW\�RI�GHIDXOW��L�H��
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([SHFWHG�SD\RII�JLYHQ�GHIDXOW��L�H���WKH�(5*'��REWDLQV�WKH�IRUP
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$OWKRXJK�ZH� XOWLPDWHO\� KDYH� WR� UHVRUW� WR� QXPHULFDO� DQDO\VLV�� ���� DOUHDG\� SUR�
YLGHV�VRPH�TXDOLWDWLYH�FRPSDUDWLYH�VWDWLFV�UHVXOWV��7KH�VHFRQG�WHUP�RQ�WKH�ULJKW�
KDQG�VLGH�RI�����LV�HTXLYDOHQW�WR�WKH�WHUPLQDO�SD\RII�IXQFWLRQ�RI�D�SXW�RSWLRQ�RQ
WKH� FROODWHUDO� YDOXH��ZKHUH� WKH� IDFH� YDOXH� RI� WKH� GHEW��)�� LV� WKH� RSWLRQ¶V� VWULNH
SULFH��7KH�WKLUG�WHUP�LQYROYHV�WKH�FRYDULDQFH�RI�D�IXQFWLRQ�RI�WKH�FROODWHUDO�YDOXH
DQG�D�IXQFWLRQ�RI�WKH�ILUP�DVVHW�YDOXH��,I� WKH�ILUP�DVVHW�YDOXH�DQG�WKH�FROODWHUDO
YDOXH�DUH�XQFRUUHODWHG�� WKHQ�WKH�WKLUG�WHUP�LV�]HUR��6XSSRVH�ILUVW�WKDW�WKLV� LV� WKH



��

FDVH�VR�WKDW�WKH�(5*'�HTXDOV�)�PLQXV�WKH�SXW�RSWLRQ�SDUW�RI������$V�WKH�YDOXH�RI
D�SXW�LV�DQ�LQFUHDVLQJ�IXQFWLRQ�RI�WKH�YRODWLOLW\�RI�LWV�XQGHUO\LQJ�DVVHW��(5*'�LV
WKH�ORZHU�WKH�KLJKHU�LV�WKH�YRODWLOLW\�RI�WKH�FROODWHUDO��,Q�RWKHU�ZRUGV��WKH�ULVNLHU
WKH�FROODWHUDO�WKH�OHVV�ZH�H[SHFW�WR�UHFRYHU�LQ�WKH�HYHQW�RI�GHIDXOW�

1H[W�VXSSRVH�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�ILUP�DVVHW�YDOXH��$��DQG�WKH�FRO�
ODWHUDO�YDOXH��9�� LV� SRVLWLYH��ZKLFK� VKRXOG�EH� WKH�SUHGRPLQDQW� FDVH��� )XQFWLRQV
0D[���)�97�� DQG� [ ]$$,

7
< � DUH�ERWK�GHFUHDVLQJ� LQ�9� DQG�$�� UHVSHFWLYHO\��7KLV

LPSOLHV� WKDW� WKH� FRYDULDQFH� EHWZHHQ� WKHVH� IXQFWLRQV� LV� DOVR� SRVLWLYH�� DQG� LQ�
FUHDVHV�DV� WKH�FRUUHODWLRQ�EHWZHHQ�9� DQG�$� LQFUHDVHV��7KLV� IXUWKHU� LPSOLHV� WZR
WKLQJV��)LUVW��IRU�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�9�DQG�$�DQ�LQFUHDVH�LQ�WKH�FROODW�
HUDO�YRODWLOLW\�GHFUHDVHV�(5*'�DOVR�YLD�WKH�WKLUG�WHUP�LQ������6HFRQGO\��FRUUHOD�
WLRQ� EHWZHHQ�9� DQG�$� LQ� LWVHOI� GHFUHDVHV� (5*'�� ,Q� RWKHU� ZRUGV�� LI� FROODWHUDO
ZRUNV�DV�D�JRRG�³KHGJH´� LQ� WKH�FDVH�RI�GHIDXOW�� WKH�EDQN�VKRXOG�KDYH�D�KLJKHU
UHFRYHU\�H[SHFWDWLRQ��DQG�YLFH�YHUVD��7KHVH�FRQFOXVLRQV�DUH�DOVR�FRQILUPHG�YLD
WKH�QXPHULFDO�H[DPSOHV��GLVSOD\HG�LQ�ILJXUHV���DQG����ZH�ZLOO�QH[W�WXUQ�WR�

5HJDUGLQJ�WKH�TXDOLWDWLYH�HIIHFW�RI�WKH�SUREDELOLW\�RI�GHIDXOW�RQ�WKH�(5*'
��DV�ZHOO�DV�REWDLQLQJ�TXDQWLWDWLYH�UHVXOWV�RI�FKDQJHV�LQ�WKH�(5*'�DV�D�UHVXOW�RI
FKDQJHV�LQ�WKH�PRGHO�SDUDPHWHUV�LQ�JHQHUDO���ZH�ZLOO�KDYH�WR�UHVRUW�WR�QXPHULFDO
DQDO\VLV��1RWH�LQ�SDUWLFXODU�WKDW�S�DIIHFWV�ERWK�WKH�QXPHUDWRU�DQG�WKH�GHQRPLQD�
WRU�RI� WKH�WKLUG�WHUP�LQ������%HFDXVH�RI�WKLV�ZH�FDQQRW�XVH�HTXDWLRQ�������DV�ZH
GLG�DERYH���WR�GUDZ�TXDOLWDWLYH�FRQFOXVLRQV�UHJDUGLQJ�WKH�HIIHFW�RI�FKDQJHV�LQ�S
RQ� WKH�(5*'��$V� VKRZQ� LQ� WKH� DSSHQGL[� WKH� WHUP� ( ) ( )[ ]$$,9)0D[(
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( )1 �LV�WKH�VWDQGDUG�QRUPDO�GLVWULEXWLRQ�IXQFWLRQ��DQG� ( )Q �LV�WKH�VWDQGDUG�QRU�
PDO�GHQVLW\�IXQFWLRQ��7KH�VROXWLRQ�LV�QRW�TXLWH�DQ�DQDO\WLF�IRUPXOD��LQ�WKDW�LW�LQ�
YROYHV�D�RQH�GLPHQVLRQDO� LQWHJUDO�ZKLFK�KDV�WR�EH�HYDOXDWHG�QXPHULFDOO\��6XFK
RQH�GLPHQVLRQDO�TXDGUDWXUH�LV�QRW�FRPSXWDWLRQDOO\�LQWHQVLYH��WKRXJK��DQG�FDQ�EH

������������������������������������������������
��7KDW�LV��DV�DVVHW�YDOXHV�LQ�WKH�HFRQRP\�LQ�JHQHUDO�DUH�VWURQJO\�GULYHQ�E\�FRPPRQ�PDUNHW�IDF�
WRUV�LW�LV�KDUG�WR�ILQG�SDLUV�RI�DVVHWV�ZKRVH�FRUUHODWLRQ�ZRXOG�EH�QHJDWLYH�
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SHUIRUPHG�YHU\� TXLFNO\� XVLQJ� RQH� RI� WKH�PDQ\�ZHOO�NQRZQ� QXPHULFDO� LQWHJUD�
WLRQ�VFKHPHV��VHH��H�J���3UHVV�HW�DO���������

8VLQJ� ���� DQG� ���� ZH� FDQ� UHDGLO\� FRPSXWH� WKH� YDOXH� RI� WKH� (5*'�� 7KH
(5*'�LV�D�IXQFWLRQ�RI�WKH�SDUDPHWHUV�RI�WKH�FROODWHUDO�YDOXH�SURFHVV��ZKLFK�HQ�
WHU�ERWK�IRUPXOD�����DQG�WKH�H[SUHVVLRQ�IRU� ] ��7KH�SDUDPHWHUV�RI�WKH�XQGHUO\LQJ
DVVHW� YDOXH� SURFHVV�� KRZHYHU�� RQO\� HQWHU� WKURXJK� WKH� H[SUHVVLRQ� IRU� \ �� 6LQFH
WKHUH�LV�D�RQH�WR�RQH�PDSSLQJ�EHWZHHQ�WKH�YDOXH�RI� \ �DQG�WKH�GHIDXOW�SUREDELO�
LW\�RI�WKH�ILUP��ZH�FDQ�VHOHFW�WKH�YDOXH�RI� \ �WR�PDWFK�DQ�H[RJHQRXV�HVWLPDWH�RI
WKH�GHIDXOW�SUREDELOLW\�IRU�D�JLYHQ�KRUL]RQ��7KLV�LV�WKH�VHSDUDWLRQ�UHVXOW�DOUHDG\
GLVFXVVHG�DERYH�WKDW�DOORZV�RXU�PRGHO�WR�EH�LPSOHPHQWHG�LQ�WKH�VLPLODU�ZD\�DV
WKH�UHGXFHG�IRUP�FUHGLW�ULVN�PRGHOV��7KH�SDUDPHWHUV�RI�WKH�FROODWHUDO�YDOXH�SURF�
HVV�DV�ZHOO�DV�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�FROODWHUDO�DQG�WKH�ILUP�DVVHW�YDOXH�FDQ
EH� HVWLPDWHG� XVLQJ� DSSURSULDWH� SUR[\� YDULDEOHV� VXFK� DV� VWRFN�PDUNHW� LQGXVWU\
LQGH[HV� �IRU� WKH� DVVHW� YDOXH�� DQG� UHDO� HVWDWH� LQGH[HV� �LQ� WKH� FDVH� RI� UHDO� HVWDWH
FROODWHUDO���DV�DOUHDG\�GLVFXVVHG�LQ�WKH�LQWURGXFWLRQ�

1XPHULFDO�H[DPSOHV�RI�WKH�EHKDYLRU�RI�WKH�(5*'��H[SUHVVHG�DV�D�SHUFHQW�
DJH� RI� WKH� IDFH� YDOXH� RI� GHEW�� DUH� SUHVHQWHG� LQ� )LJXUHV� �� DQG� ��� ,W� LV� DVVXPHG
WKURXJKRXW�WKH�H[DPSOHV�WKDW�WKH�FXUUHQW�YDOXH�RI�FROODWHUDO�HTXDOV�WKH�IDFH�YDOXH
RI�GHEW��7KH�JHQHUDO�UHVXOW�LV�WKDW�IRU�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�FROODWHUDO
DQG�WKH�ILUP�DVVHW�YDOXH�WKH�(5*'�LV�WKH�KLJKHU��WKH�KLJKHU�LV�WKH�OLNHOLKRRG�RI
GHIDXOW��7KLV�PLJKW�DW�ILUVW�DSSHDU�FRXQWHULQWXLWLYH��7KH�UHDVRQ�LV��KRZHYHU��WKDW
D�ORZ�SUREDELOLW\�RI�GHIDXOW�LPSOLHV�WKDW�WKH�ILUP�DVVHW�YDOXH�KDV�WR�VWURQJO\�GH�
FOLQH�LQ�WKH�IXWXUH�EHIRUH�GHIDXOW�FDQ�RFFXU��3RVLWLYH�FRUUHODWLRQ�LQ�WXUQ� LPSOLHV
WKDW�WKH�FROODWHUDO�YDOXH�LV�OLNHO\�WR�EH�UHODWLYHO\�ORZ��WRR��LQ�WKH�FDVH�RI�GHIDXOW�
)RU� KLJK� SUREDELOLWLHV� RI� GHIDXOW� WKH� ILUP� DVVHW� YDOXH� GRHV� QRW� KDYH� WR� GHFOLQH
HTXDOO\�VXEVWDQWLDOO\�EHIRUH�GHIDXOW�FDQ�RFFXU��+HQFH�WKH�FROODWHUDO�YDOXH�LQ�GH�
IDXOW� LV�RQ�DYHUDJH�DOVR�KLJKHU� UHODWLYH� WR� LWV�RULJLQDO�YDOXH� WKDQ� LQ� WKH� FDVH�RI
ORZ�SUREDELOLW\�RI�GHIDXOW��1RWH�IURP�ILJXUH���WKDW�WKLV�UHODWLRQVKLS�YDQLVKHV�IRU
]HUR�FRUUHODWLRQ�EHWZHHQ�WKH�FROODWHUDO�DQG�WKH�ILUP�YDOXH�

,QWHUQDWLRQDO� UDWLQJ� DJHQFLHV� SURYLGH� VHSDUDWH� VWDWLVWLFV� RQ� UHFRYHU\� UDWHV
RI� VHFXUHG�XQVHFXUHG� DQG� MXQLRU�VHQLRU� GHIDXOWHG� ERQGV��2XU� DQDO\VLV� VXJJHVWV
WKDW�LQIRUPDWLRQ�RQ�KLVWRULFDO�UHFRYHU\�UDWHV�VKRXOG�DOVR�EH�SURYLGHG�FRQGLWLRQDO
RQ� WKH� UDWLQJ�� L�H��� D�SUR[\� IRU� WKH�GHIDXOW� SUREDELOLW\�� SULRU� WR� GHIDXOW�� DQG� WKH
UDWLR�RI�WKH�DPRXQW�RI�ORDQ�WR�WKH�YDOXH�RI�FROODWHUDO�SULRU�WR�GHIDXOW��$FFRUGLQJ
WR� WKH� K\SRWKHVLV�� IRU� D� JLYHQ� ORDQ�WR�YDOXH� UDWLR�� WKH� UHDOLVHG� UHFRYHU\� UDWH
VKRXOG�EH�D�GHFUHDVLQJ�IXQFWLRQ�RI�WKH�FRPSDQ\¶V�FUHGLWZRUWKLQHVV�SULRU� WR�GH�
IDXOW��

������������������������������������������������
��&DUH�VKRXOG�EH�WDNHQ��WKRXJK��ZKHQ�XVLQJ�SXEOLF�UDWLQJV�DV�SUR[LHV�IRU�GHIDXOW�SUREDELOLWLHV�DV
UDWLQJV�PD\�DOUHDG\�LQFOXGH�DQ�DVVHVVPHQW�RI�WKH�VHYHULW\�RI�ORVV�LQ�WKH�HYHQW�RI�GHIDXOW�
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�� &ROODWHUDO�KDLUFXWV

7KH�DQDO\VLV�RI�WKH�(5*'�LQ�WKH�SUHYLRXV�VHFWLRQ�DGGUHVVHV�WKH�TXHVWLRQ�RI�KRZ
PXFK� ZH� VKRXOG� H[SHFW� WR� UHFRYHU� IURP� D� GHEW� FRQWUDFW� LQ� GHIDXOW� JLYHQ� WKH
DPRXQW�DQG�W\SH�RI� WKH�FROODWHUDO�SURYLGHG��:H�ZLOO�QRZ�XVH�RXU�PRGHO� WR�DQ�
VZHU�D�TXHVWLRQ�IURP�D�GLIIHUHQW�DQJOH��KRZ�PXFK�FROODWHUDO�VKRXOG�EH�UHTXLUHG
SHU�WKH�DPRXQW�RI�ORDQ�LQ�RUGHU�WR�H[�DQWH�PRGLI\�WKH�ULVN�RI�WKH�GHEW�FRQWUDFW�WR
D�GHVLUHG�GHJUHH��VD\��WR�PDNH�LW�HIIHFWLYHO\�ULVNOHVV��$OWHUQDWLYHO\��RQH�FDQ�DVN
KRZ�PXFK�PRQH\�FDQ�EH�OHQW�DJDLQWV�D�JLYHQ�DPRXQW�RI�FROODWHUDO� WR�UHWDLQ�WKH
ULVN�RI�WKH�ORDQ�DW�D�GHVLUHG�OHYHO��6XFK�GHFLVLRQV�URXWLQHO\�PDGH�E\�FUHGLW�LQVWL�
WXWLRQV�DUH�FDOOHG�FROODWHUDO�KDLUFXWV�RU�OLPLWV�RQ�ORDQ�WR�YDOXH�UDWLRV��)RU�H[DP�
SOH��D�EDQN�PD\�GHFLGH�WKDW�D�PRUWJDJH�FXVWRPHU�FDQ�EH�JUDQWHG�D�ORDQ�ZKLFK�LV
PD[LPXP����SHU�FHQW�RI�WKH�FXUUHQW�YDOXH�RI�WKH�KRXVH�RU�DSSDUWPHQW�WR�EH�SXU�
FKDVHG�� 7KDW� LV�� WKH� ORDQ�WR�YDOXH� UDWLR� ZRXOG� EH� DW�PRVW�)�9�  � ����� 7KLV� LV
HTXLYDOHQW�WR�VD\LQJ�WKDW�WKH�ORDQ�HTXDOV�WKH�DPRXQW�RI�FROODWHUDO�DIWHU�D�KDLUFXW
RI�DW�OHDVW����SHU�FHQW�RI�WKH�FXUUHQW�YDOXH�RI�WKH�FROODWHUDO�KDV�EHHQ�PDGH��L�H���)
 ����[�9��ZKHUH�[������LV�WKH�KDLUFXW�SHUFHQWDJH��&DVXDO�HYLGHQFH�VXJJHVWV�WKDW
EDQNV�KDYH�ORQJ�EHHQ�DSSO\LQJ�YDULRXV�UXOHV�RI�WKXPE�ZKHQ�PDNLQJ�WKHVH�GHFL�
VLRQV�� )RU� H[DPSOH�� D�PD[LPXP� RI� ��� SHU� FHQW� ORDQ�WR�YDOXH� UDWLRV�PD\� KDYH
W\SLFDOO\� EHHQ� DSSOLHG� LQ� WKH� FDVH� RI� UHDO� HVWDWH� RU� KRXVLQJ� FROODWHUDO�� DQG� D
PD[LPXP�RI����SHU�FHQW�LQ�WKH�FDVH�RI�FRUSRUDWH�VKDUHV��5DWLRV�DSSOLHG�PD\�DOVR
YDU\�DFFRUGLQJ�WR�WKH�SUHVXPHG�SKDVH�RI�WKH�EXVLQHVV�F\FOH��5HJXODWRUV�DUH�FXU�
UHQWO\�FRQVLGHULQJ�DSSURSULDWH�VL]HV�RI�FROODWHUDO�KDLUFXWV�WR�EH�DSSOLHG�LQ�FDOFX�
ODWLQJ�FDSLWDO�UHTXLUHPHQWV�IRU�FUHGLW�WUDQVDFWLRQV�LQYROYLQJ�ULVN�PLWLJDWLRQ�WHFK�
QLTXHV�VXFK�DV�FROODWHUDO��VHH�LQ�SDUWLFXODU�(XURSHDQ�&RPLVVLRQ��������

2Q� WKH� ZKROH� ZH� ILQG� WKH� GLVFXVVLRQ� RQ� FROODWHUDO� KDLUFXWV� DQG� ORDQ�WR�
YDOXH�UDWLRV�XS�WR�GDWH�UDWKHU�YDJXH�LQ�PDQ\�UHVSHFWV��)LUVW��WKH�SUHFLVH�GHJUHH�RI
ULVN�PLWLJDWLRQ�SXUVXHG�E\� WDNLQJ�FROODWHUDO� LV� W\SLFDOO\�QRW�GHILQHG��7KDW� LV�� LV
SHUKDSV� WKH� LPSOLFLW�JRDO�RI�FROODWHUDO�KDLUFXWV� WR�PDNH� WKH�GHEW�FRQWUDFW�HIIHF�
WLYHO\� ULVNOHVV"� 6HFRQGO\�� LV� WKH� ULVN� UHGXFWLRQ�� H�J��� ]HUR� ULVN�� GHILQHG� YLD� WKH
SD\RII�VWUXFWXUH�RI� WKH�GHEW� LQ�DOO�SRVVLEOH� IXWXUH� VWDWHV�RI� WKH�ZRUOG��RU�YLD� LWV
IDLU�YDOXH"�)LQDOO\��KDLUFXW�SHUFHQWDJHV�DSSOLHG�WKXV�IDU�VHHP�WR�KDYH�EHHQ�EDVHG
RQ� SUDFWLFDO� H[SHULHQFH� UDWKHU� WKDQ� TXDQWLWDWLYH� PRGHOV�� RU� HYHQ� ZHOO� GHILQHG
VWDWLVWLFV�EDVHG�RQ�KLVWRULFDO�GDWD�

,Q�WKH�IROORZLQJ�ZH�VXJJHVW�KRZ�D�PRGHO�OLNH�RXUV�ZLWK�D�VWRFKDVWLF�FROODW�
HUDO�HOHPHQW�FRXOG�EH�XVHG�WR�VSHFLI\�DQG�FDOFXODWH�FROODWHUDO�KDLUFXWV�� ,W� LV�QRW
FOHDU�� WKRXJK��KRZ�PXFK� UHVLGXDO� ULVN�DIWHU� WDNLQJ�FROODWHUDO� WKH� FUHGLWRU� LV� H[�
DFWO\�ZLOOLQJ�WR�EHDU�EXW�ZH�WKLQN�ULVNOHVVQHVV�LV�D�QDWXUDO�EHQFKPDUN��0RUHRYHU�
ULVNOHVVQHVV� LV� WKH�RQO\�EHQFKPDUN� WKDW� LQ�SULQFLSDO� FRXOG�EH� DFKLHYHG�ZLWKRXW
NQRZOHGJH�RI� WKH� SUREDELOLW\� RI� GHIDXOW� RI� WKH� FUHGLW� FXVWRPHU��7KDW� LV�� D� GHEW
FRQWUDFW� ZLWK� D� FRQVWDQW� SD\RII� VWUXFWXUH� UHJDUGOHVV� RI� WKH� VWDWH� RI� VROYHQF\�
DFKLHYHG� WKURXJK� WKH� XVH� RI� FROODWHUDO�� LV� E\� GHILQLWLRQ� ULVNOHVV��'HILQLQJ� ULVN�
OHVVQHVV� DV� D� FRQVWDQW� SD\RII� VWUXFWXUH� RI� WKH� GHEW� FRQWUDFW� LV� SUREOHPDWLF�
WKRXJK��ZLWKLQ� WKH� FXUUHQW�PRGHO��7KH� SD\RII�ZRXOG� EH�DOPRVW�FHUWDLQ� RQO\� DV
WKH�ORDQ�WR�YDOXH�UDWLR�DSSURDFKHV�]HUR��7KHUHIRUH�ZH�XVH�D�YDOXDWLRQ�EDVHG�FUL�
WHULRQ� IRU� ULVNOHVVQHVV� LQVWHDG���7KDW� LV��ZH� ILQG� WKH�KLJKHVW� ORDQ�WR�YDOXH� UDWLR
WKDW�UHVXOWV�LQ�D�\LHOG�VSUHDG�RYHU�WKH�ULVNOHVV�UDWH�WKDW�LV�D�PD[LPXP�RI���EDVLV
������������������������������������������������
��6RPH�LQVWLWXWLRQV�GHILQH�D�FROODWHUDO�KDLUFXW�DV�WKH�UHGXFWLRQ�RI�WKH�FXUUHQW�YDOXH�RI�WKH�FROODW�
HUDO�VXFK�WKDW�WKH�FROODWHUDO�YDOXH�DW�GHIDXOW�ZLOO�EH�EHORZ�WKH�UHGXFHG�YDOXH�RQO\� LQ�[��RI� WKH
FDVHV�
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SRLQW��RQH�KXQGUHGWK�RI�SHU�FHQW����7KLV�UHTXLUHV�DQ�HVWLPDWH�RI�WKH�SUREDELOLW\�RI
GHIDXOW�� 7R� DFFRXQW� IRU� WKH� XQFHUWDLQW\� UHJDUGLQJ� WKDW� SDUDPHWHU� RQH� FRXOG
FKRRVH�D�ORDQ�WR�YDOXH�UDWLR�WKDW�LV�WKH�PRVW�SUXGHQWLDO�RQH�SURGXFHG�E\�D�VHW�RI
UHDVRQDEOH�DOWHUQDWLYH�YDOXHV�RI�WKH�GHIDXOW�SUREDELOLW\�

,Q�WDEOH���ZH�KDYH�FDOFXODWHG�ORDQ�WR�YDOXH�UDWLRV�IRU�YDULRXV�YDOXHV�RI�WKH
FROODWHUDO� YRODWLOLW\�� FRUUHODWLRQ� EHWZHHQ� FROODWHUDO� DQG� WKH� ILUP� YDOXH�� DQG� WKH
�FXPXODWLYH�� SUREDELOLW\� RI� GHIDXOW� IRU� RQH� DQG� WKUHH�\HDU� KRUL]RQV�� &RUUH�
VSRQGLQJ�FROODWHUDO�KDLUFXW�SHUFHQWDJHV�DUH�VLPSO\�����PLQXV� WKH� ORDQ�WR�YDOXH
UDWLRV��)RU�H[DPSOH��WKH�ORDQ�WR�YDOXH�UDWLR�IRU�D�WKUHH�\HDU�$�UDWHG�]HUR�FRXSRQ
ORDQ� ZLWK� FROODWHUDO� YRODWLOLW\� DW� ����SRLQWV�� DQG� WKH� FRUUHODWLRQ� SDUDPHWHU� DW
�����LV�������,Q�JHQHUDO��WKH�QXPHULFDO�H[DPSOHV�LQGLFDWH�WKDW�WKH�ORDQ�WR�YDOXH
UDWLR� LV� D� GHFUHDVLQJ� IXQFWLRQ� RI� DOO� WKUHH�PRGHO� SDUDPHWHUV� FRQVLGHUHG�� 1RWH�
KRZHYHU��WKDW�IRU�KLJK�OHYHOV�RI�FRUUHODWLRQ��LQFUHDVLQJ�WKH�SUREDELOLW\�RI�GHIDXOW
EDUHO\�GHFUHDVHV� WKH� ORDQ�WR�YDOXH� UDWLR��7KLV� LV� H[SODLQHG�E\� WKH� WZR� FRXQWHU�
DFWLQJ� IRUFHV�DW�ZRUN��GLVFXVVHG�HDUOLHU��$V� WKH�SUREDELOLW\�RI�GHIDXOW� LQFUHDVHV
WKH� H[SHFWHG� UHFRYHU\� JLYHQ� GHIDXOW� DOVR� LQFUHDVHV� LPSO\LQJ� WKDW� WKH� H[SHFWHG
ORVV�JLYHQ�GHIDXOW�GHFUHDVHV��+HQFH�WKH�H[SHFWHG�ORVV�±�WKH�SURGXFW�RI�WKH�SURE�
DELOLW\�RI�GHIDXOW�DQG�WKH�ORVV�JLYHQ�GHIDXOW���WKDW�LV�GLUHFWO\�UHODWHG�WR�WKH�YDOXH
RI� WKH� GHEW� VWD\V� DOPRVW� XQFKDQJHG��1RWH� DOVR� WKDW� ORDQ�WR�YDOXH� UDWLRV� FDQ� EH
DERYH�����SHU�FHQW��LPSO\LQJ�QHJDWLYH�KDLUFXWV��

6RPH�IXUWKHU�FDUH�PXVW�EH�WDNHQ�ZKHQ�LQWHUSUHWLQJ�RXU�UHVXOWV��:KHQ�FRP�
SXWLQJ�WKH�ORDQ�WR�YDOXH�UDWLRV�LQ�WDEOH���ZH�KDYH�LPSOLFLWO\�DVVXPHG�WKDW�DV�ZH
FKDQJH�WKH�DPRXQW�RI�GHEW�WKH�SUREDELOLW\�RI�GHIDXOW�RI�WKH�FRPSDQ\�UHPDLQV�WKH
VDPH��7KLV�ZRXOG�EH�FRQVLVWHQW�ZLWK�UHTXLULQJ�WKDW�WKH�ERUURZLQJ�ILUP�VLPXOWD�
QHRXVO\�LQFUHDVHV�WKH�DPRXQW�RI�LWV�RZQ�IXQGV�VR�DV�WR�UHWDLQ�LWV�GHEW�HTXLW\�UD�
WLR�� DQG� WKDW� WKH� ULVN� RI� WKH� ILUP¶V� DVVHWV� VWD\V� WKH� VDPH�� $OWKRXJK� WKLV� PD\
VRXQG�VRPHZKDW�UHVWULFWLYH�IRU�SUDFWLFDO�SXUSRVHV��DOORZLQJ�QHZ�GHEW�WR�FKDQJH
WKH�SUREDELOLW\�RI�GHIDXOW�ZRXOG� UHTXLUH� HVWLPDWHV�RI� WKH� ILUP�DVVHW�YDOXH�SULRU
DQG� DIWHU� WKH� FKDQJH� LQ� WKH� DPRXQW� RI� GHEW�� $OWHUQDWLYHO\�� LQ� PDQ\� SUDFWLFDO
FDVHV�LW�LV�WKH�DPRXQW�RI�GHEW�WKDW�LV�JLYHQ��VD\��E\�DQ�LQYHVWPHQW�RSSRUWXQLW\�RI
IL[HG�VL]H��ZKHUHDV�WKH�DPRXQW�RI�FROODWHUDO�LV�YDULDEOH��7KDW�LV��WR�JHW� WKH� ORDQ
WKH�FRPSDQ\�KDV�WR�SURYLGH�D�VXIILFLHQW�DPRXQW�RI�FROODWHUDO�HLWKHU�IURP�LWV�DV�
VHWV�RU�IURP�D�WKLUG�SDUW\��,Q�WKH�IRUPHU�FDVH�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�ILUP¶V
DVVHWV�SOHGJHG�DV�FROODWHUDO�DQG� WKH� ILUP¶V� WRWDO� DVVHWV� LV� LQ� IDFW� HQGRJHQRXV� WR
WKH�PRGHO�DOWKRXJK�ZH�KDYH�QRW� WDNHQ�WKDW�H[SOLFLWO\� LQWR�DFFRXQW� �VHH� WKH�GLV�
FXVVLRQ�LQ�VHFWLRQ�����:H�VXJJHVW�WKDW�IRU�SUDFWLFDO�UHDVRQV�WKH�HIIHFW�RQ�WKH�FRU�
UHODWLRQ�SDUDPHWHU�VKRXOG�EH�DVVHVVHG�RXWVLGH�WKH�PRGHO�

������������������������������������������������
��)RU�VLPSOLFLW\�ZH�DVVXPH�D�ULVN�QHXWUDO�LQYHVWRU�ZKR�XVHV�WKH�WUXH�VWDWLVWLFDO�SUREDELOLW\�PHDV�
XUH� WR� WDNH�H[SHFWDWLRQV��DQG�GLVFRXQWV� ULVN\�SD\RIIV�ZLWK� WKH� ULVNOHVV� UDWH��$V�EDQN� ORDQV� WKDW
DUH�RXU�SULPDU\�SUDFWLFDO�IRFXV�DUH�W\SLFDOO\�QRW�WUDGHG�LQ�WKH�VHFRQGDU\�PDUNHW��ZH�GR�QRW�ZLVK
WR� FRQFHQWUDWH� RQ� SULFLQJ� WKURXJK�PDUNHW� FDOLEUDWLRQ�� )RU� WKHVH� UHDVRQV� RXU� QXPHULFDO� UHVXOWV
VKRXOG�RQO\�EH�WDNHQ�DV�LOOXVWUDWLYH���,Q�WKH�PRUH�UHDOLVWLF�FDVH�RI�D�ULVN�DYHUVH�LQYHVWRU�WKH�ORDQ�
WR�YDOXH�UDWLRV�ZRXOG�EH�HYHQ�ORZHU��DV�WKH�LQYHVWRU�ZRXOG�HIIHFWLYHO\�EH�XVLQJ�D�KLJKHU�GLVFRXQW
UDWH�
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�� 6XPPDU\

,Q� WKLV�SDSHU�ZH�KDYH�SUHVHQWHG� D� VLPSOH� H[WHQVLRQ�RI� WKH�PRGHO�RI� ULVN\�GHEW
DORQJ�WKH�OLQHV�RI�%ODFN�DQG�6FKROHV��������DQG�0HUWRQ��������WR�LQFOXGH�D�VWR�
FKDVWLF� FROODWHUDO� HOHPHQW�� ,QVWHDG� RI� GLUHFWO\� VWXG\LQJ� SULFLQJ� LVVXHV��ZH� KDYH
XVHG�WKH�PRGHO�WR�DGGUHVV�WZR�RWKHU�SUDFWLFDO�SUREOHPV�SDUWLFXODUO\�LPSRUWDQW�WR
EDQNV�DQG�WKHLU�UHJXODWRUV�

7KH�ILUVW�RI�WKHP�LV�WKH�HVWLPDWLRQ�RI�EDQN�ORDQ�UHFRYHU\�UDWHV��DV�D�IXQF�
WLRQ�RI�FROODWHUDO���7KLV�LV�FHQWUDO�IRU�PDQ\�SRSXODU�PRGHOV�RI�FUHGLW�ULVN��XVHG�LQ
EDQNV¶�FUHGLW�ULVN�PDQDJHPHQW�DQG�SULFLQJ��DV�ZHOO�DV�IRU�GHVLJQLQJ�DSSURSULDWH
UHJXODWRU\�FDSLWDO�DGHTXDF\� UXOHV��7KH� UHVXOWV�RI�RXU�DQDO\VLV�PLJKW�EH�XVHG�DV
VXFK�WR�HVWLPDWH�UHFRYHU\�UDWHV�DV�D�IXQFWLRQ�RI�WKH�IXQGDPHQWDO�SDUDPHWHUV�JRY�
HUQLQJ�WKH�VWRFKDVWLF�YDOXH�SURFHVV�RI�FROODWHUDO�DQG�LWV�FRUUHODWLRQ�ZLWK�WKH�HYHQW
RI�GHIDXOW��0RUHRYHU��RXU�DQDO\WLFDO�UHVXOWV�SURGXFH�WHVWDEOH�K\SRWKHVHV�UHJDUG�
LQJ�WKH�EHKDYLRU�RI�KLVWRULFDO�UHFRYHU\�UDWHV�FRQGLWLRQDO�RQ�SULRU�FROODWHUDO�SRVL�
WLRQV�RI�WKH�FUHGLWRUV��6XFK�LQIRUPDWLRQ�PLJKW�EH�XVHIXO�IRU�DUULYLQJ�DW�PRUH�DF�
FXUDWH�HVWLPDWHV�RI�UHFRYHU\�UDWHV�EDVHG�RQ�KLVWRULFDO�GDWD��7KH�VHFRQG�SUREOHP
LV� WKH�TXHVWLRQ�RI� D� VXIILFLHQW� FROODWHUDO� KDLUFXW� ±� RU�� HTXLYDOHQWO\�� OLPLWLQJ� WKH
ORDQ�WR�YDOXH�UDWLR�ZKHQ�JUDQWLQJ�ORDQV���LQ�RUGHU�WR�H[�DQWH�PLWLJDWH�WKH�ULVN�RI
D� ORDQ�FRQWUDFW� WR�D�GHVLUHG�GHJUHH��/RDQ�WR�YDOXH� UDWLRV� DUH� DOVR�RIWHQ� FRQVLG�
HUHG�DV�LQGLFDWRUV�RI�EDQNV¶�OHQGLQJ�VWDQGDUGV�

7KH� WZR�SUREOHPV�DUH� FORVHO\� UHODWHG�� EXW�ZH�EHOLHYH� LW� LV�ZRUWKZKLOH� WR
GHDO�ZLWK�WKHP�VHSDUDWHO\�DV�ZH�KDYH�GRQH��$�EDQN�WKDW�NQRZV�WKH�GHIDXOW�SURE�
DELOLW\�RI�LWV�FXVWRPHU�ZHOO�PD\�ILQG�WKH�ILUVW�DSSURDFK�XVHIXO�IRU�DVVHVVLQJ�H[�
SHFWHG�UHFRYHU\�UDWHV�LI�FROODWHUDO�LV�LQYROYHG�LQ�WKH�GHEW�FRQWUDFW��2Q�WKH�RWKHU
KDQG��LI�WKHUH�LV�PXFK�XQFHUWDLQW\�FRQFHUQLQJ�WKH�GHIDXOW�SUREDELOLW\�HVWLPDWH�RI
D�FXVWRPHU�WKH�EDQN�PD\�SUHIHU�WR�GHPDQG�HQRXJK�RI�FROODWHUDO�VR�DV�WR�OLPLW�WKH
ULVN�RI�WKH�ORDQ�WR�DQ�DFFHSWDEOH�OHYHO�

2XU� UHVXOWV� VKRZ� WKDW� LI� FROODWHUDO� LV� LQYROYHG� WKH� UHFRYHU\� UDWH� HVWLPDWH
VKRXOG� EH� D� GHFUHDVLQJ� IXQFWLRQ� RI� WKH� FROODWHUDO� YRODWLOLW\� DQG� WKH� FRUUHODWLRQ
EHWZHHQ�WKH�FROODWHUDO�DQG�WKH�ILUP�YDOXH��,QWHUHVWLQJO\��LQ�W\SLFDO�FDVHV�LW�VKRXOG
EH�DQ�LQFUHDVLQJ�IXQFWLRQ�RI�WKH�SUREDELOLW\�RI�GHIDXOW�RI�WKH�GHEWRU��$�FROODWHUDO
KDLUFXW�LQ�WXUQ�VKRXOG�EH�DQ�LQFUHDVLQJ�IXQFWLRQ�RI�DOO�WKH�DERYH�IDFWRUV��DOWKRXJK
RIWHQ�LQ�KLJKO\�QRQOLQHDU�ZD\V�
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$SSHQGL[���� 'HULYDWLRQ�RI�D�TXDVL�DQDO\WLF
H[SUHVVLRQ�IRU�WKH�(5*'

+HUH�ZH�GHULYH� WKH�H[SUHVVLRQ� IRU� WKH� WHUP� [ ]������� $$,9)0D[(
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ULJWK�KDQG�VLGH�RI������/HW�XV�GHQRWH� WKH�MRLQW�GHQVLW\�IXQFWLRQ�RI�$7�DQG�97�DV
I�$�9���WKH�GHQVLW\�IXQFWLRQ�RI�97��FRQGLWLRQDO�RQ�$7��DV� I9_$�$�9���DQG�WKH�PDU�
JLQDO�GHQVLW\�IXQFWLRQ�RI�$7�DV� I$�$���7KH�H[SHFWDWLRQ�FDQ�WKHQ�EH�HYDOXDWHG�DV
IROORZV��ZH�KDYH�GURSSHG�WLPH�VXEVFULSWV�
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