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We report a study of the estimation of credit exposure and credit loss of a portfolio 
of derivative transactions. The estimation is performed using a Monte Carlo 
simulation. The results are compared to the exposure and capital reserves obtained 
under the method recommended by the Bank for International Settlements (BIS). 
We show that the simulation method provides a much richer set of information for 
credit risk managers. Also, depending on the current exposure and the nature of 
the transactions, the BIS method can fail to account for potential exposure. In 
addition, depending on the level or prudence one requires in setting capital 
reserves, the BIS reserves can be either excessive or grossly insufficient.
7KH�GUDPDWLF�LQFUHDVH�LQ�RYHU�WKH�FRXQWHU�
GHULYDWLYH�WUDGLQJ�GXULQJ�WKH�SDVW�WHQ�\HDUV�KDV�
PDGH�FUHGLW�ULVN�D�PDMRU�FRQFHUQ�IRU�EDQNV��:LWK�
LQFUHDVHG�FRPSHWLWLRQ�DQG�WLJKWHU�VSUHDGV��EDQNV�
PXVW�DFFXUDWHO\�TXDQWLI\�WKH�FUHGLW�ULVN�WKH\�DUH�
IDFLQJ�VR�WKDW�WKH\�FDQ�DSSURSULDWHO\�SULFH�WKHLU�
SURGXFWV��VHW�WKH�SURSHU�OHYHO�RI�FDSLWDO�UHVHUYHV�
DQG�PDQDJH�WKHLU�FUHGLW�OLQH�HIILFLHQWO\��
&XUUHQWO\��GLIIHUHQW�EDQNV�HPSOR\�GLIIHUHQW�FUHGLW�
ULVN�PHDVXUHPHQW�WHFKQLTXHV��UDQJLQJ�IURP�
DSSO\LQJ�D�IL[HG�SHUFHQWDJH�WR�WKH�QRWLRQDOV�RI�
WKH�WUDQVDFWLRQV��WR�FUHDWLQJ�GLVWULEXWLRQV�RI�
IXWXUH�FUHGLW�H[SRVXUH�DQG�FUHGLW�ORVV��

7KLV�SDSHU�IRFXVHV�RQ�HVWLPDWLQJ�FRXQWHUSDUW\�
FUHGLW�ULVN�IRU�GHULYDWLYH�SRUWIROLRV��:H�
DFFRPSOLVK�WKUHH�REMHFWLYHV��LQWURGXFH�WKH�
0RQWH�&DUOR�6LPXODWLRQ�PHWKRG�XVHG�WR�PHDVXUH�
FRXQWHUSDUW\�FUHGLW�ULVN��KLJKOLJKW�VHYHUDO�
VLJQLILFDQW�DVSHFWV�RI�FRXQWHUSDUW\�H[SRVXUH�DQG�
ORVV�SURILOHV�WKDW�UHVXOW�IURP�0RQWH�&DUOR�
VLPXODWLRQ�XVLQJ�DQ�H[DPSOH��DQG�FRQWUDVW�WKHVH�
UHVXOWV�WR�WKH�&UHGLW�(TXLYDOHQW�$PRXQWV�DQG�
FDSLWDO�DGHTXDF\�UHTXLUHPHQWV�VWLSXODWHG�E\�WKH�
%DVOH�$FFRUG��%,6�������

,Q�WKH�ILUVW�VHFWLRQ�ZH�GHILQH�VHYHUDO�FUHGLW�ULVN�
WHUPV�XVHG�WKURXJKRXW�WKLV�SDSHU��1H[W��ZH�
RXWOLQH�WKH�%,6�DQG�0RQWH�&DUOR�EDVHG�PHWKRGV�
XVHG�WR�HVWLPDWH�FRXQWHUSDUW\�FUHGLW�H[SRVXUHV�
DQG�ORVVHV��:H�WKHQ�FRPSDUH�WKH�WZR�PHWKRGV��
XQGHUVFRULQJ�WKH�OLPLWDWLRQV�RI�WKH�IDFWRU�EDVHG�
DSSURDFK�WR�PHDVXUH�FDSLWDO�DQG�PDQDJH�
SRUWIROLRV��7KH�UHVXOWV�DUH�RXWOLQHG�IROORZHG�E\�
WKH�FRQFOXVLRQV�ZH�GUDZ�IURP�XVLQJ�WKHVH�WZR�
DSSURDFKHV�

Credit risk definitions

,Q�WKLV�SDSHU��ZH�GHILQH�FUHGLW�ULVN�DV�WKH�ULVN�RI�
ORVV�WKDW�ZLOO�EH�LQFXUUHG�LQ�WKH�HYHQW�RI�GHIDXOW�
E\�D�FRXQWHUSDUW\���'HIDXOW�RFFXUV�LI�WKH�
FRXQWHUSDUW\�IDLOV�WR�KRQRU�LWV�FRQWUDFWXDO�
SD\PHQWV��

&DOFXODWLQJ�SRWHQWLDO�FUHGLW�ORVVHV�UHTXLUHV�WKH�
PRGHOLQJ�RI�WKUHH�SURFHVVHV�WKDW�GHILQH���L��WKH�
FRXQWHUSDUW\�FUHGLW�H[SRVXUH�DW�WKH�WLPH�RI�
GHIDXOW���LL��WKH�SUREDELOLW\�WKDW�GHIDXOW�ZLOO�
RFFXU��DQG��LLL��WKH�DPRXQW�WKDW�FDQ�EH�UHFRYHUHG�
DIWHU�GHIDXOW�RFFXUV��
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Credit exposure and credit loss
7KHUH�DUH�WZR�W\SHV�RI�FUHGLW�ULVN��SUH�VHWWOHPHQW�
ULVN�DQG�VHWWOHPHQW�ULVN��3UH�VHWWOHPHQW�ULVN�
UHIHUV�WR�ORVVHV�DULVLQJ�IURP�SUHPDWXUHO\�
WHUPLQDWLQJ�D�FRQWUDFW�GXH�WR�FRXQWHUSDUW\�
GHIDXOW��7KLV�ORVV�GHSHQGV�RQ�WKH�UHSODFHPHQW�
YDOXH�RI�WKH�FRQWUDFW�DW�WKH�WLPH�RI�GHIDXOW��,Q�
FRQWUDVW��VHWWOHPHQW�ULVN�UHIHUV�WR�WKH�ORVVHV�
UHDOL]HG�ZKHQ�WKH�FRQWUDFWXDO�SD\PHQWV�DUH�QRW�
UHFHLYHG�RQ�WKH�VHWWOHPHQW�GDWH��,Q�WKLV�SDSHU��ZH�
FRQVLGHU�RQO\�SUH�VHWWOHPHQW�ULVN�

Credit exposure

&UHGLW�H[SRVXUH�LV�WKH�FRVW�RI�UHSODFLQJ�RU�
KHGJLQJ�WKH�FRQWUDFW�DW�WKH�WLPH�RI�GHIDXOW��7KLV�
LV�WKH�PD[LPXP�YDOXH�WKDW�ZLOO�EH�ORVW�LI�WKH�
FRXQWHUSDUW\�WR�WKDW�FRQWUDFW�GHIDXOWV��6LQFH�
GHIDXOW�LV�DQ�XQFHUWDLQ�HYHQW�WKDW�FDQ�RFFXU�DW�
DQ\�WLPH�GXULQJ�WKH�OLIH�RI�WKH�FRQWUDFW��ZH�
FRQVLGHU�QRW�RQO\�WKH�FRQWUDFW·V�FXUUHQW�FUHGLW�
H[SRVXUH��EXW�DOVR�SRWHQWLDO�FKDQJHV�LQ�WKH�
H[SRVXUH�GXULQJ�WKH�FRQWUDFW·V�OLIH��7KLV�LV�
SDUWLFXODUO\�LPSRUWDQW�IRU�GHULYDWLYH�FRQWUDFWV�
ZKRVH�YDOXHV�FDQ�FKDQJH�VXEVWDQWLDOO\�RYHU�WLPH�
DQG�DFFRUGLQJ�WR�WKH�VWDWH�RI�WKH�PDUNHW��)RU�WKLV�
UHDVRQ��ZH�LQWURGXFH�WKUHH�PHDVXUHV�RI�FUHGLW�
H[SRVXUH��$FWXDO�([SRVXUH��7RWDO�([SRVXUH�DQG�
3RWHQWLDO�([SRVXUH�

:H�GHILQH�WKH�$FWXDO�([SRVXUH�RI�FRQWUDFW�F�DW�
WLPH�W�DV�WKH�PD[LPXP�RI�]HUR�DQG�WKH�YDOXH�RI�
WKH�FRQWUDFW�DW�WKDW�WLPH�

� ����

ZKHUH�9�F��W��LV�WKH�YDOXH�RI�FRQWUDFW�F�DW�WLPH�W��
$V�GHILQHG��$(�F��W��LV�WKH�PD[LPXP�DPRXQW�
WKDW�ZLOO�EH�ORVW�LI�GHIDXOW�RFFXUV�DQG�LI�WKH�
FRQWUDFW�LV�UHSODFHG�DW�WLPH�W��,I�W�LV�WKH�FXUUHQW�
WLPH��WKH�$FWXDO�([SRVXUH�WKHQ�GHSHQGV�RQ�WKH�
FXUUHQW�PDUNHG�WR�PDUNHW�YDOXH�RI�WKH�
WUDQVDFWLRQ��,I�W�LV�D�IXWXUH�SRLQW�LQ�WLPH��WKHQ�
$(�F��W��LV�GHILQHG�ZLWK�UHVSHFW�WR�DQ�DVVXPHG�
VWDWH�RI�WKH�PDUNHW�DW�WLPH�W�

7KH�3RWHQWLDO�([SRVXUH�RI�WKH�FRQWUDFW�DW�WLPH�W�
LV�WKH�PD[LPXP�DGGLWLRQDO�DPRXQW��RYHU�WKH�
$FWXDO�([SRVXUH��WKDW�ZLOO�EH�ORVW�LI�GHIDXOW�
RFFXUV�QRW�DW�WLPH�W��EXW�DW�VRPH�WLPH�τ��EHWZHHQ�
W�DQG�WKH�PDWXULW\�RI�WKH�FRQWUDFW��7�

����

ZKHUH�39W�>
@�LV�D�IXQFWLRQ�WKDW�WUDQVIRUPV�IXWXUH�
YDOXHV�WR�WKHLU�SUHVHQW�YDOXHV�DW�WLPH�W��$�PDUNHW�
VFHQDULR�LV�WKH�SDWK�WKDW�WKH�PDUNHW�WDNHV�GXULQJ�
WKH�SHULRG�IURP�W�WR�7��7KH�3RWHQWLDO�([SRVXUH�
PXVW�EH�GHILQHG�ZLWK�UHVSHFW�WR�DQ�DVVXPHG�
PDUNHW�VFHQDULR��7KLV�LV�EHFDXVH�WKH�YDOXH�RI�WKH�
FRQWUDFW�DW�DQ\�SRLQW�LQ�WLPH�GXULQJ�WKDW�SHULRG�
GHSHQGV�RQ�WKH�YDOXHV�WKDW�WKH�XQGHUO\LQJ�
PDUNHW�ULVN�IDFWRUV�WDNH��$V�VXFK��WKH�3RWHQWLDO�
([SRVXUH�WDNHV�LQWR�DFFRXQW�WKH�DJLQJ�RI�WKH�
SRUWIROLR�DQG�SRVVLEOH�DGYHUVH�PRYHPHQWV�LQ�WKH�
XQGHUO\LQJ�YDULDEOHV�XQGHU�WKDW�PDUNHW�VFHQDULR���

7KH�7RWDO�([SRVXUH�RI�WKH�FRQWUDFW�DW�WLPH�W�LV�
WKH�VXP�RI�WKH�$FWXDO�([SRVXUH�DQG�WKH�3RWHQWLDO�
([SRVXUH�DW�WKDW�WLPH�

����

7KHUHIRUH��LW�LV�WKH�PD[LPXP�YDOXH�WKDW�ZLOO�EH�
ORVW�RQ�WKH�FRQWUDFW�LI�WKH�FRXQWHUSDUW\�GHIDXOWV�
DW�DQ\�SRLQW�IURP�WLPH�W�WR�WKH�HQG�RI�WKH�
FRQWUDFW·V�OLIH��XQGHU�DQ�DVVXPHG�PDUNHW�
VFHQDULR��

$V�DQ�H[DPSOH��FRQVLGHU�D�SD\�IL[�UHFHLYH�IORDW�
LQWHUHVW�UDWH�VZDS�ZKRVH�FXUUHQW�PDUNHG�WR�
PDUNHW�YDOXH�LV�QHJDWLYH��,Q�WKLV�FDVH��WKH�
FRQWUDFW·V�FXUUHQW�$FWXDO�([SRVXUH�LV�]HUR��
+RZHYHU��LI�LQWHUHVW�UDWHV�ULVH�LQ�WKH�IXWXUH��WKH�
FRQWUDFW�FDQ�KDYH�D�SRVLWLYH�YDOXH��$OWKRXJK�WKH�
FRQWUDFW�KDV�QR�FXUUHQW�FUHGLW�H[SRVXUH��LW�FDUULHV�
SRWHQWLDO�DGGLWLRQDO�H[SRVXUH�WKDW�SUHVHQWV�FUHGLW�
ULVN�WR�WKH�KROGHU��7KH�7RWDO�([SRVXUH�FDSWXUHV�
WKLV�IXWXUH�SRVLWLYH�YDOXH�

$W�WKH�FRXQWHUSDUW\�OHYHO��FUHGLW�H[SRVXUH�
GHSHQGV�RQ�WKH�QHWWLQJ�DUUDQJHPHQW�DQG�RWKHU�
FUHGLW�PLWLJDWLRQ�SURYLVLRQV��)RU�H[DPSOH��LI�IXOO�
QHWWLQJ�LV�DOORZHG��FRQWUDFWV�ZLWK�SRVLWLYH�YDOXHV�
FDQ�EH�RIIVHW�E\�FRQWUDFWV�ZLWK�QHJDWLYH�YDOXHV�WR�
UHGXFH�WKH�QHW�H[SRVXUH��,Q�WKLV�FDVH��WKH�$FWXDO�
([SRVXUH�WR�FRXQWHUSDUW\�3�DW�WLPH�W�LV�WKH�
PD[LPXP�RI�]HUR�DQG�WKH�VXP�RI�WKH�YDOXHV�RI�DOO�
FRQWUDFWV�ZLWK�WKDW�FRXQWHUSDUW\�

����

7KH�3RWHQWLDO�([SRVXUH�WR�D�FRXQWHUSDUW\�XQGHU�
DQ�DVVXPHG�PDUNHW�VFHQDULR�LV�WKH�PD[LPXP�

AE c t,( ) max 0 V c t,( ),{ }=

PE c t,( ) max 0 max
t τ 7≤<

PVt V c τ,( )[ ] V c t,( )–{ },{ }=

TE c t,( ) AE c t,( ) PE c t,( )+=

$( 3 W( , ) PD[ � 9 F W( , )

F 3∈
∑,

 
 
 

PD[ � 9 3 W( , ){ , }= =
32ALGO RESEARCH QUARTERLY SEPTEMBER 1998



Credit exposure and credit loss
DGGLWLRQDO�H[SRVXUH�DW�VRPH�IXWXUH�WLPH��,W�FDQ�
EH�REWDLQHG�E\�VXEVWLWXWLQJ�WKH�SRUWIROLR·V�YDOXH��
9�3�W���IRU�WKH�FRQWUDFW·V�YDOXH��9�F�W���LQ�
(TXDWLRQ����7KH�7RWDO�([SRVXUH�LV�WKH�VXP�RI�WKH�
FRXQWHUSDUW\·V�$FWXDO�([SRVXUH�DQG�LWV�3RWHQWLDO�
([SRVXUH�

2Q�WKH�RWKHU�KDQG��LI�QHWWLQJ�LV�QRW�DOORZHG��WKH�
$FWXDO�([SRVXUH�WR�D�FRXQWHUSDUW\�LV�VLPSO\�WKH�
VXP�RI�WKH�YDOXHV�RI�DOO�SRVLWLYH�YDOXHG�FRQWUDFWV�
ZLWK�WKDW�FRXQWHUSDUW\��,Q�RWKHU�ZRUGV��LW�LV�WKH�
VXP�RI�HDFK�FRQWUDFW·V�$FWXDO�([SRVXUH�

����

7KH�3RWHQWLDO�([SRVXUH�LQ�WKLV�FDVH�LV�
FRQVHUYDWLYHO\�GHILQHG�DV�WKH�VXP�RI�HDFK�
FRQWUDFW·V�3RWHQWLDO�([SRVXUH�DW�WKDW�WLPH�

����

1RWH�IURP�(TXDWLRQ���WKDW�WKH�3RWHQWLDO�
([SRVXUH�RI�D�FRQWUDFW�GHSHQGV�RQ�WKH�PD[LPXP�
YDOXH�WKH�FRQWUDFW�ZLOO�WDNH�GXULQJ�LWV�OLIH��DQG�
WKDW�GLIIHUHQW�FRQWUDFWV�PD\�UHDFK�WKHLU�
PD[LPXP�YDOXHV�DW�GLIIHUHQW�SRLQWV�LQ�WLPH��
7KHUHIRUH��E\�GHILQLQJ�WKH�3RWHQWLDO�([SRVXUH�WR�
WKH�FRXQWHUSDUW\�LQ�WKLV�PDQQHU��ZH�DOORZ�IRU�WKH�
FRQVHUYDWLYH�SRVVLELOLW\�WKDW�LQ�WKH�DEVHQFH�RI�D�
QHWWLQJ�DJUHHPHQW��WKH�FRXQWHUSDUW\�PD\�FKHUU\�
SLFN�WKH�WLPLQJ�RI�GHIDXOW�RI�HDFK�FRQWUDFW��

)LQDOO\��IURP�(TXDWLRQV������DQG����WKH�7RWDO�
([SRVXUH�WR�WKH�FRXQWHUSDUW\�LQ�WKH�DEVHQFH�RI�D�
QHWWLQJ�DJUHHPHQW�LV�VLPSO\�WKH�VXP�RI�HDFK�
FRQWUDFW·V�7RWDO�([SRVXUH�

� ����

Credit losses

:KLOH�FUHGLW�H[SRVXUH�LV�WKH�PD[LPXP�DPRXQW�
WKDW�ZLOO�EH�ORVW�LI�WKH�FRXQWHUSDUW\�GHIDXOWV��WKH�
FUHGLW�ORVVHV�WDNH�LQWR�DFFRXQW�WKH�DPRXQW�WKDW�
FDQ�EH�UHFRYHUHG�DIWHU�WKH�GHIDXOW�RFFXUV��7KDW�LV��
FUHGLW�ORVV�RQ�FRQWUDFW�F��LI�GHIDXOW�RFFXUV�DW�WLPH�
τ�XQGHU�VRPH�DVVXPHG�PDUNHW�VFHQDULR�LV�

ZKHUH�WKH�UHFRYHU\�UDWH��5�F�τ���LV�WKH�SHUFHQWDJH�
RI�WKH�YDOXH�WKDW�ZLOO�EH�UHFRYHUHG�RQ�WKH�
FRQWUDFW�LI�GHIDXOW�RFFXUV�DW�WLPH�τ��8VXDOO\��
5�F�τ��GHSHQGV�RQ�WKH�VHQLRULW\�RI�WKH�FRQWUDFW��
5�F�τ��FDQ�DOVR�GHSHQG�RQ�WKH�VWDWH�RI�WKH�PDUNHW�
ZKHQ�GHIDXOW�RFFXUV�

,I�QHWWLQJ�LV�DOORZHG��FRXQWHUSDUW\�FUHGLW�ORVVHV�
DUH�D�IXQFWLRQ�RI�$FWXDO�([SRVXUH��ZKLFK�LQ�WXUQ�
GHSHQGV�RQ�WKH�QHWWLQJ�SURYLVLRQV�VWLSXODWHG�LQ�
WKH�PDVWHU�DJUHHPHQW��7KH�FUHGLW�ORVV�RQ�D�
FRXQWHUSDUW\�SRUWIROLR�LI�GHIDXOW�RFFXUV�DW�WLPH�τ�
LV�

����

:KHQ�QHWWLQJ�LV�DOORZHG��D�VLQJOH�UHFRYHU\�UDWH�LV�
DSSOLHG�WR�DOO�WUDQVDFWLRQV��7KLV�LV�EHFDXVH�LW�LV�
UHDVRQDEOH�WR�DVVXPH�WKDW�WKH�FRQWUDFWV�IRU�
ZKLFK�QHWWLQJ�LV�DOORZHG�KDYH�WKH�VDPH�VHQLRULW\�
FODVV�

,I��RQ�WKH�RWKHU�KDQG��QHWWLQJ�LV�QRW�DOORZHG��
FUHGLW�ORVVHV�IURP�D�FRXQWHUSDUW\�SRUWIROLR��LI�
GHIDXOW�RFFXUV�DW�WLPH�τ)�DUH�FRQVHUYDWLYHO\�
GHILQHG�DV�D�IXQFWLRQ�RI�WKH�SRUWIROLR·V�7RWDO�
([SRVXUH�

����

7KH�7RWDO�([SRVXUH�LV�XVHG�EHFDXVH��LQ�WKH�
DEVHQFH�RI�D�QHWWLQJ�DJUHHPHQW��WKH�LQVWLWXWLRQ�
FDQQRW�RIIVHW�WKH�H[SRVXUH�LPPHGLDWHO\�DIWHU�
GHIDXOW�RFFXUV�RQ�WKH�ILUVW�FRQWUDFW��(TXDWLRQ���
DOORZV�IRU�WKH�SRVVLELOLW\�WKDW�WKH�FRXQWHUSDUW\�
PD\�FKRRVH�WR�GHIDXOW�RQ�WKH�FRQWUDFWV�ZKHQ�
HDFK�RI�WKHP�UHDFKHV�LWV�PD[LPXP�H[SRVXUH��,Q�
WKLV�FDVH��LW�LV�SRVVLEOH�WR�KDYH�FRQWUDFWV�ZLWK�
GLIIHUHQW�UHFRYHU\�UDWHV�

,Q�SUDFWLFH��PDVWHU�DJUHHPHQWV�FDQ�EH�TXLWH�
FRPSOH[��)RU�H[DPSOH��HDFK�FRXQWHUSDUW\�PD\�
KROG�VHYHUDO�GLIIHUHQW�PDVWHU�DJUHHPHQWV�WKDW�
SHUPLW�QHWWLQJ�DFURVV�FHUWDLQ�LQVWUXPHQWV��EXW�
QRW�RWKHUV��,Q�DGGLWLRQ��QHWWLQJ�PD\�QRW�EH�
DSSOLFDEOH�LQ�FHUWDLQ�MXULVGLFWLRQV�DW�WKH�WLPH�RI�
GHIDXOW��$Q�DFFXUDWH�HVWLPDWLRQ�RI�FRXQWHUSDUW\�
H[SRVXUHV�UHTXLUHV�WKDW�QHWWLQJ�DJUHHPHQWV�EH�
DFFXUDWHO\�PRGHOHG�LQ�D�IOH[LEOH�QHWWLQJ�
KLHUDUFK\��)XUWKHUPRUH��JLYHQ�WKH�VWURQJ�
GHSHQGHQFH�RI�H[SRVXUHV�WR�WKH�QHWWLQJ�
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Credit exposure and credit loss
SURYLVLRQV��VWUHVV�WHVWLQJ�WKHVH�SURYLVLRQV�LV�YHU\�
LPSRUWDQW��

1HWWLQJ�LV�SHUKDSV�WKH�PRVW�SRSXODU�PLWLJDWLRQ�
WHFKQLTXH��2WKHU�PLWLJDWLRQ�WHFKQLTXHV�LQFOXGH�
WKH�SRVWLQJ�RI�FROODWHUDO��PDUNHG�WR�PDUNHW�FDSV��
UH�FRXSRQLQJ�DQG�HDUO\�WHUPLQDWLRQ�FODXVHV�
�:DNHPDQ��������$FFXUDWH�H[SRVXUH�
FDOFXODWLRQV�UHTXLUH�D�WKRURXJK�PRGHOLQJ�RI�WKHVH�
SURYLVLRQV�

Credit risk measurement methodologies

&XUUHQW�FUHGLW�ULVN�PHDVXUHPHQW�PHWKRGRORJLHV�
GLIIHU�IURP�RQH�DQRWKHU�LQ�WKHLU�DVVXPSWLRQV�RI�
�L��FUHGLW�H[SRVXUH���LL��GHIDXOW�SUREDELOLW\��DQG�
�LLL��UHFRYHU\�UDWH��$�VLPSOH�PHWKRGRORJ\�PD\�
DVVXPH�WKDW�WKH�FRQWUDFW·V�FUHGLW�H[SRVXUH�LV�
HTXDO�WR�LWV�QRWLRQDO��3RWHQWLDO�ORVV�LV�WKHQ�
HVWLPDWHG�E\�DSSO\LQJ�D�IL[HG�SHUFHQWDJH�WR�WKH�
QRWLRQDO��ZKHUH��SUHVXPDEO\��WKLV�SHUFHQWDJH�
HQFRPSDVVHV�ERWK�WKH�GHIDXOW�SRVVLELOLW\�DQG�WKH�
UHFRYHU\�UDWH��$�PRUH�VRSKLVWLFDWHG�PHWKRGRORJ\�
FUHDWHV�GLVWULEXWLRQV�RI�IXWXUH�H[SRVXUHV��GHIDXOW�
UDWHV�DQG�UHFRYHULHV�EHIRUH�FDOFXODWLQJ�WKH�ORVVHV�
WKURXJK�VLPXODWLRQ�

,Q�WKLV�VHFWLRQ��ZH�LQWURGXFH�WZR�PHWKRGRORJLHV��
7KH�ILUVW�LV�WKH�PHWKRG�SXW�IRUWK�E\�WKH�%DQN�IRU�
,QWHUQDWLRQDO�6HWWOHPHQWV��,W�LV�FXUUHQWO\�WKH�RQO\�
PHWKRG�ILQDQFLDO�LQVWLWXWLRQV�DUH�DOORZHG�WR�XVH�
WR�FDOFXODWH�WKHLU�FDSLWDO�UHVHUYHV��7KH�VHFRQG�
PHWKRG�LV�D�VLPXODWLRQ�EDVHG�PHWKRG�LQ�ZKLFK�
0RQWH�&DUOR�VLPXODWLRQV�DUH�HPSOR\HG�WR�FUHDWH�
SURILOHV�RI�H[SRVXUHV�DQG�ORVVHV��

The BIS methodology

&RQFHUQV�DERXW�FUHGLW�ULVN�KDYH�SURPSWHG�WKH�
%DQN�IRU�,QWHUQDWLRQDO�6HWWOHPHQWV�WR�LQWURGXFH�
FDSLWDO�DGHTXDF\�UHTXLUHPHQWV�IRU�ILQDQFLDO�
LQVWLWXWLRQV�WKDW�GHDO�LQ�GHULYDWLYH�VHFXULWLHV��
7KLV�UHTXLUHPHQW��FRPPRQO\�UHIHUUHG�WR�DV�WKH�

%DVOH�$FFRUG��%,6��������VSHFLILHV�WKH�PHWKRG�
WKDW�EDQNV�PXVW�XVH�WR�FDOFXODWH�FUHGLW�H[SRVXUH�
DQG�LV�LQWHQGHG�WR�HVWDEOLVK�D�PLQLPXP�OHYHO�RI�
FDSLWDO�UHVHUYHV��7KRXJK�WKH�PHWKRGRORJ\�
SUHVFULEHG�E\�WKH�%,6�IROORZV�WKH�IUDPHZRUN�
GHVFULEHG�LQ�WKH�SUHYLRXV�VHFWLRQ��VRPH�
FKDUDFWHULVWLFV�RI�WKH�PHWKRGRORJ\�DUH�
QRWHZRUWK\�

)LUVW��WKH�$FWXDO�([SRVXUH��DQG�WKXV�WKH�
3RWHQWLDO�DQG�WKH�7RWDO�([SRVXUH��DUH�GHILQHG�
RQO\�DW�WKH�FXUUHQW�WLPH��W ���$W�WKH�FRQWUDFW�
OHYHO��WKH�7RWDO�([SRVXUH�RI�D�GHULYDWLYH�SRVLWLRQ��
NQRZQ�DV�WKH�&UHGLW�(TXLYDOHQW�$PRXQW��&($���
FRQVLVWV�RI�WZR�SDUWV��WKH�$FWXDO�([SRVXUH�DQG�
WKH�3RWHQWLDO�([SRVXUH��7KH�$FWXDO�([SRVXUH�LV�
GHILQHG�DFFRUGLQJ�WR�(TXDWLRQ����7KH�3RWHQWLDO�
([SRVXUH��RQ�WKH�RWKHU�KDQG��LV�FDOFXODWHG�E\�
PXOWLSO\LQJ�WKH�QRWLRQDO�RI�WKH�WUDQVDFWLRQ��1��E\�
D�SUH�GHILQHG�FUHGLW�FRQYHUVLRQ�IDFWRU��&)�

�����

7KLV�IDFWRU�GHSHQGV�RQ�WKH�EURDGO\�FODVVLILHG�
W\SHV�RI�WKH�VHFXULWLHV�XQGHUO\LQJ�WKH�GHULYDWLYH�
FRQWUDFWV�DQG�WKH�WLPH�WR�PDWXULW\�RI�WKH�
FRQWUDFWV��7DEOH���VXPPDUL]HV�WKH�IDFWRU�E\�WKH�
PDWXULW\�GDWH�DQG�WKH�W\SH�RI�XQGHUO\LQJ�

7KH�FUHGLW�FRQYHUVLRQ�IDFWRU�LV�LQWHQGHG�WR�
DFFRXQW�IRU�WKH�SRVVLELOLW\�WKDW�IXWXUH�H[SRVXUHV�
PD\�H[FHHG�FXUUHQW�H[SRVXUHV��7KH�3RWHQWLDO�
([SRVXUH��FDOFXODWHG�DFFRUGLQJ�WR�(TXDWLRQ�����LV�
NQRZQ�DV�WKH�´VWDWLF�DGG�RQ�IRU�3RWHQWLDO�
�)XWXUH��([SRVXUHµ�EHFDXVH�LW�LV�D�IL[HG�DPRXQW�
RI�WKH�QRWLRQDO��LQGHSHQGHQW�RI�SDVVLQJ�WLPH��WKDW�
LV�DGGHG�WR�WKH�$FWXDO�([SRVXUH��7KXV��WKH�&($�

�����

LV�GHILQHG�RQO\�DW�WKH�FXUUHQW�WLPH��

3( &) 1×=

&($ $( F �,( ) 3( F �,( )+=

Residual 
Maturity

Interest Rate
Exchange Rate 

& Gold
Equity

Precious 
Metal

Commodities

< 1 year 0% 1% 6% 7% 10%

1 - 5 years 0.5% 5% 8% 7% 12%

> 5 years 1.5% 7.5% 10% 8% 15%

7DEOH����%,6�FUHGLW�FRQYHUVLRQ�IDFWRUV��&)��%,6������
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,I�QHWWLQJ�LV�DOORZHG��WKH�&($�LV�HTXDO�WR�WKH�VXP�
RI�WKH�QHWWHG�$FWXDO�([SRVXUH��(TXDWLRQ����DQG�
WKH�VXP�RI�HDFK�WUDQVDFWLRQ·V�3RWHQWLDO�([SRVXUH�
�(TXDWLRQ�����DGMXVWHG�E\�D�QHWWLQJ�IDFWRU��1)��

�����

7KH�QHWWLQJ�IDFWRU��1)��LV�GHILQHG�DV��

ZKHUH�WKH�1HW�WR�*URVV�5DWLR��1*5��LV�WKH�UDWLR�
RI�WKH�$FWXDO�([SRVXUH�ZLWK�QHWWLQJ��(TXDWLRQ����
WR�WKH�$FWXDO�([SRVXUH�ZLWKRXW�QHWWLQJ�
�(TXDWLRQ�����1RWH�WKDW�LI�QHWWLQJ�LV�QRW�
SHUPLWWHG��1*5 ���1) ��DQG�WKH�&($�IRU�WKH�
SRUWIROLR�LV�WKH�VXP�RI�HDFK�WUDQVDFWLRQ·V�&($��

7KH�&DSLWDO�5HVHUYHV��&5��DUH�WKHQ�FDOFXODWHG�E\�
PXOWLSO\LQJ�WKH�&($�ILUVW�E\�D�ULVN�ZHLJKW�IDFWRU��
5)��ZKLFK�GHSHQGV�RQ�WKH�W\SH�RI�WKH�
FRXQWHUSDUW\�WR�WKH�FRQWUDFW��DQG�WKHQ�
PXOWLSO\LQJ�E\�DQ����FDSLWDO�WR�H[SRVXUH�UDWLR�

�����

7KH�%,6�JXLGHOLQH�IRU�WKH�YDOXHV�RI�WKH�ULVN�
ZHLJKW�IDFWRUV�DUH�VXPPDUL]HG�LQ�7DEOH����

7KH�IRUHPRVW�FRQFOXVLRQ�RI�WKH�,6'$�HYDOXDWLRQ�
RI�FUHGLW�ULVN�DQG�UHJXODWRU\�FDSLWDO�UHTXLUHPHQWV�
�,6'$�������LV�WKDW�WKHUH�LV�DQ�XUJHQW�QHHG�IRU�
UHIRUP��7KH�UHSRUW�SURPRWHV�DGRSWLRQ�RI�D�
PRGHOV�EDVHG�DSSURDFK�DV�DQ�DOWHUQDWLYH�WR�WKH�
FXUUHQW�VWDQGDUGL]HG�UXOHV��$�PRGHOV�EDVHG�
DSSURDFK��VXFK�DV�WKH�0&�DSSURDFK�GHVFULEHG�
EHORZ��LV�PRUH�FRQVLVWHQW�ZLWK�LQWHUQDO�ULVN�
PDQDJHPHQW�SUDFWLVH�DQG�LV�PRUH�FRQGXFLYH�WR�
SUXGHQW�FUHGLW�ULVN�PDQDJHPHQW��7KH\�QRWH�D�
QXPEHU�RI�VKRUWFRPLQJV�LQ�WKH�FXUUHQW�UHJLPH��
LQFOXGLQJ

� OLPLWHG�GLIIHUHQWLDWLRQ�RI�FUHGLW�ULVN�DPRQJ�
EURDG�FDWHJRULHV�RI�FUHGLW

� VWDWLF�PHDVXUHV�RI�GHIDXOW�ULVN�EDVHG�RQ�DQ�
���FDSLWDO�UHTXLUHPHQW�DGMXVWHG�IRU�EURDG�
FDWHJRULHV�RI�ULVN

� QR�UHFRJQLWLRQ�RI�WKH�WHUP�VWUXFWXUH�RI�FUHGLW�
ULVN��DQG�WKXV�QR�UHFRJQLWLRQ�RI�WKH�HYROXWLRQ�
RI�ULVN�IDFWRUV�DQG�WKH�JUHDWHU�SUREDELOLW\�RI�
GHIDXOW�DVVRFLDWHG�ZLWK�ORQJHU�H[SRVXUHV

� VLPSOLILHG�SRWHQWLDO�IXWXUH�ULVN�FDOFXODWLRQ��
OHDGLQJ�WR�OLPLWHG�DQG�LQH[DFW�UHFRJQLWLRQ�RI�
QHWWLQJ�DQG�RI�PRQH\QHVV�RI�WKH�SRVLWLRQ

� ODFN�RI�UHFRJQLWLRQ�RI�SRUWIROLR�GLYHUVLILFDWLRQ�
HIIHFWV�DQG�WKXV�HQFRXUDJHPHQW�IRU�MXGLFLRXV�
GLYHUVLILFDWLRQ�

:KLOH�WKH�%,6�DVVXPHV�D�VWDWLF�DGG�RQ�IRU�
3RWHQWLDO�([SRVXUH��WKH�VLPXODWLRQ�EDVHG�PHWKRG�
FRPSXWHV�WKH�FRQWUDFW·V�YDOXH�WKURXJK�WLPH�
XQGHU�HDFK�VFHQDULR��0RUHRYHU��WKH�SUREDELOLW\�RI�
GHIDXOW�DQG�UHFRYHU\�UDWH�DUH�LPSOLFLWO\�WDNHQ�LQWR�
DFFRXQW�E\�WKH�%,6�WKURXJK�WKH�ULVN�ZHLJKW�
IDFWRUV�DQG�WKH�FDSLWDO�WR�H[SRVXUH�UDWLR��
ZKHUHDV�WKH\�DUH�H[SOLFLW�XQGHU�WKH�VLPXODWLRQ�
EDVHG�DSSURDFK��,Q�WKH�QH[W�VHFWLRQ��ZH�FRQVLGHU�
WKH�VLPXODWLRQ�EDVHG�PHWKRG��

The Monte Carlo-based method

0RQWH�&DUOR�VLPXODWLRQ�LV�D�FRPSUHKHQVLYH�
PHWKRG�IRU�HVWLPDWLQJ�FUHGLW�H[SRVXUHV�DQG�ORVVHV�
IRU�GHULYDWLYH�SRUWIROLRV��$OWKRXJK�0RQWH�&DUOR�
VLPXODWLRQ�LV�JHQHUDOO\�GLIILFXOW�WR�LPSOHPHQW�DQG�
FRPSXWDWLRQDOO\�LQWHQVLYH��LW�FDQ�UHDOLVWLFDOO\�
LQFRUSRUDWH�WKH�LPSDFW�RI�DOO�VRXUFHV�RI�ULVN��
RIIVHWWLQJ�FRUUHODWLRQV�EHWZHHQ�YDULRXV�SRVLWLRQV�
DQG�FRXQWHUSDUWLHV��DV�ZHOO�DV�QHWWLQJ�DQG�
PLWLJDWLRQ�SURYLVLRQV��

,Q�LWV�PRVW�JHQHUDO�IRUP��GXULQJ�D�0RQWH�&DUOR�
VLPXODWLRQ�D�ODUJH�QXPEHU�RI�MRLQW�VFHQDULRV�DUH�
JHQHUDWHG�EDVHG�RQ��L��WKH�PDUNHW�ULVN�IDFWRUV�
DIIHFWLQJ�WKH�YDOXH�RI�WKH�SRUWIROLR���LL��FUHGLW�
HYHQWV�VXFK�DV�GHIDXOW�DQG�FUHGLW�PLJUDWLRQ��DQG�
�LLL��UHFRYHU\�UDWHV�IRU�HDFK�FRQWUDFW�XSRQ�
GHIDXOW��(YHU\�VFHQDULR�LV�D�SDWK�RYHU�WLPH�RI�
WHQV��DQG�SRVVLEO\�KXQGUHGV��RI�ULVN�IDFWRUV�
FRYHULQJ�PDUNHW�DQG�FUHGLW�HYHQWV��7\SLFDOO\��WKH�
VLPXODWLRQ�LV�SHUIRUPHG�RYHU�WKH�HQWLUH�OLIH�RI�WKH�

7\SH�RI�&RXQWHUSDUW\ 5LVN�:HLJKW

Organization for Economic Cooperation 
and Development (OECD) governments

0%

OECD banks and public-sector entities 20%

Corporate and other counterparties 50%

7DEOH����5LVN�ZHLJKWV�IRU�RII�EDODQFH�VKHHW�
WUDQVDFWLRQV��5)��%,6������

&($ $( 3 �,( ) 1) 3( 3 �,( )×+=

1) ��� ���
1*5+( )=

&5 5) &($× ����×=
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WUDQVDFWLRQV�LQ�WKH�SRUWIROLR��8QGHU�HDFK�
VFHQDULR�DQG�WLPH�VWHS��WKH�SRUWIROLR�LV�UHYDOXHG�
DQG�UHFRYHULHV�DUH�DSSOLHG�ZKHQ�GHIDXOW�RFFXUV��
)LQDOO\��WKH�UHVXOWV�RI�WKH�VLPXODWLRQ�DUH�
DJJUHJDWHG�DQG�YDULRXV�VWDWLVWLFV�DUH�FRPSXWHG�
IURP�WKH�GLVWULEXWLRQV�RI�WKH�H[SRVXUHV�RYHU�WLPH�
DQG�IURP�WKH�GLVWULEXWLRQ�RI�ORVVHV�

$�QDLYH�VLPXODWLRQ�LV�QRW�FRPSXWDWLRQDOO\�
SUDFWLFDO��$�SURKLELWLYHO\�ODUJH�QXPEHU�RI�
VFHQDULRV�LV�UHTXLUHG�VLQFH�FUHGLW�HYHQWV��
HVSHFLDOO\�GHIDXOW��RFFXU�ZLWK�ORZ�SUREDELOLWLHV��

7KLV�OLPLWDWLRQ�FDQ�EH�RYHUFRPH�E\�H[SORLWLQJ�
VRPH�EDVLF�SURSHUWLHV�RI�WKH�SUREOHP�DQG�E\�
PDNLQJ�VRPH�VLPSOLI\LQJ�DVVXPSWLRQV��,Q�
SDUWLFXODU��RQH�FDQ�VSHHG�XS�WKH�FRPSXWDWLRQ�
GUDPDWLFDOO\�E\�DSSO\LQJ�D�VLPSOH�
´GHFRPSRVLWLRQµ�RI�WKH�SUREOHP��:H�KDYH�
GHILQHG�FUHGLW�H[SRVXUH�DV�WKH�FRVW�RI�UHSODFLQJ�RU�
KHGJLQJ�D�FRQWUDFW�ZKHQ�GHIDXOW�RFFXUV��
7KHUHIRUH��H[SRVXUHV�GHSHQG�RQO\�RQ�WKH�VWDWH�RI�
WKH�PDUNHW�DW�WKDW�WLPH��DQG�QRW�RQ�WKH�FUHGLW�
VWDWH�RI�WKH�FRXQWHUSDUW\�

$V�D�ILUVW�VWDJH��RQH�FDQ�UXQ�D�VLPXODWLRQ�RQ�WKH�
ZKROH�SRUWIROLR�WR�FRPSXWH�D�´WDEOH�RI�
FRXQWHUSDUW\�H[SRVXUHVµ��7KH�WDEOH�RI�H[SRVXUHV�
VXPPDUL]HV�WKH�$FWXDO�([SRVXUH��(TXDWLRQ���RU�
���DQG�7RWDO�([SRVXUH��(TXDWLRQ���RU����RI�HYHU\�
FRXQWHUSDUW\��XQGHU�HDFK�PDUNHW�VFHQDULR�DQG�
WLPH�VWHS��7KLV�LV�JHQHUDOO\�WKH�PRVW�
FRPSXWDWLRQDOO\�H[SHQVLYH�VWHS�LQ�WKH�VLPXODWLRQ�
VLQFH�LW�UHTXLUHV�WKH�YDOXDWLRQ�RI�DOO�WKH�
LQVWUXPHQWV�LQ�WKH�SRUWIROLR�XQGHU�HDFK�VFHQDULR��
7KHQ��WR�FRPSXWH�FUHGLW�ORVVHV�RQH�UXQV�D�QHZ�
VLPXODWLRQ�ZLWK�MRLQW�UDQGRP�GUDZV�IURP�WKH�
WDEOH�RI�H[SRVXUHV��FRXQWHUSDUW\�GHIDXOWV�DQG�
UHFRYHULHV��$�ODUJH�QXPEHU�RI�VFHQDULRV�FDQ�EH�
GUDZQ�LQ�WKLV�FDVH��VLQFH�HYHU\�WLPH�D�GHIDXOW�
RFFXUV�LQ�D�VFHQDULR��WKH�ORVVHV�DUH�VLPSO\�
FRPSXWHG�E\�UHDGLQJ�WKH�WDEOH�DQG�DSSO\LQJ�WKH�
UHFRYHU\�UDWHV��QR�H[SHQVLYH�SRUWIROLR�YDOXDWLRQV�
DUH�QHFHVVDU\�

7KH�VLPXODWLRQ�RI�FUHGLW�HYHQWV�FDQ�EH�
HOLPLQDWHG�DOWRJHWKHU�ZKHQ�FRPSXWLQJ�
FRXQWHUSDUW\�FUHGLW�ORVVHV�LI�ZH�IXUWKHU�DVVXPH�
WKDW��L��WKH�SUREDELOLWLHV�RI�GHIDXOW�DQG�UHFRYHU\�
UDWHV�DUH�GHWHUPLQLVWLF�DQG��LL��PDUNHW�DQG�FUHGLW�
HYHQWV�DUH�LQGHSHQGHQW�

7KH�ILUVW�DVVXPSWLRQ�LV�TXLWH�FRPPRQ�LQ�PDQ\�
SULFLQJ�PRGHOV��-DUURZ�DQG�7XUQEXOO�������+XOO�
DQG�:KLWH�������DQG�-DUURZ�HW�DO���������'DV�
DQG�7XIIDQR·V�PRGHO��������UHOD[HV�WKH�
DVVXPSWLRQ�RI�GHWHUPLQLVWLF�UHFRYHU\�UDWHV�LQ�
-DUURZ�HW�DO��DQG�FRUUHODWHV�UHFRYHULHV�WR�LQWHUHVW�
UDWHV��&UHGLW�ULVN�PRGHOV�VXFK�DV�:LOVRQ��������
DQG�&UHGLW0HWULFV��-30RUJDQ�������KDYH�DOVR�
WUDGLWLRQDOO\�DVVXPHG�GHWHUPLQLVWLF�GHIDXOWV�DQG�
UHFRYHULHV��DOWKRXJK�WKLV�DVVXPSWLRQ�FDQ�EH�
UHOD[HG��7KH�&UHGLW5LVN��PRGHO��&UHGLW�6XLVVH�
������H[SOLFLWO\�LQFRUSRUDWHV�VWRFKDVWLF�
SUREDELOLWLHV�RI�GHIDXOW�

7KH�DVVXPSWLRQ�RI�PDUNHW�DQG�FUHGLW�
LQGHSHQGHQFH��ZKLOH�QRW�DOZD\V�UHDOLVWLF��JUHDWO\�
VLPSOLILHV�WKH�FDOFXODWLRQV��+HQFH��LW�KDV�EHHQ�
IUHTXHQWO\�HPSOR\HG��IRU�H[DPSOH��+XOO�DQG�
:KLWH��������DQG�-DUURZ�DQG�7XUQEXOO��������
XVH�LW�WR�SULFH�GHULYDWLYH�VHFXULWLHV��ZKLOH�
-DPVKLGLDQ�DQG�6KX��������XVH�LW�LQ�WKHLU�FUHGLW�
ULVN�FDOFXODWLRQV��+XOO�DQG�:KLWH�DUJXH�WKDW�WKH�
DVVXPSWLRQ�LV�QRW�XQUHDVRQDEOH�ZKHQ�WKH�
FRXQWHUSDUWLHV�DUH�ODUJH��ZHOO�GLYHUVLILHG�ILQDQFLDO�
LQVWLWXWLRQV�ZKRVH�ERRNV�DUH�XQOLNHO\�WR�EH�
VHQVLWLYH�WR�PRYHPHQWV�LQ�D�VLQJOH�PDUNHW�IDFWRU��
7KH�DVVXPSWLRQ�LV�OHVV�UHDOLVWLF��KRZHYHU��ZKHQ�
WKH�FRXQWHUSDUWLHV�DUH�SURGXFWLRQ�ILUPV�WKDW�
HQJDJH�LQ�GHULYDWLYH�WUDQVDFWLRQV�WR�KHGJH�WKHLU�
SRVLWLRQV�RU�WR�VSHFXODWH�LQ�WKH�DUHDV�LQ�ZKLFK�
WKH\�KDYH�VSHFLDO�NQRZOHGJH��'XIIHH��������
GHPRQVWUDWHV�E\�H[DPSOH�WKDW�LQ�WKHVH�FDVHV��WKH�
DVVXPSWLRQ�VLJQLILFDQWO\�LPSDFWV�WKH�UHVXOWV�

,I�RQH�PDNHV�DVVXPSWLRQV��L��DQG��LL��DERYH��WKH�
ORVV�GLVWULEXWLRQ�FDQ�EH�REWDLQHG�H[SOLFLWO\��
ZLWKRXW�IXUWKHU�VLPXODWLRQ��IURP�WKH�WDEOH�RI�
H[SRVXUHV��WKH�UHFRYHULHV�DQG�WKH�FXPXODWLYH�
GHIDXOW�SUREDELOLWLHV�RI�WKH�FRXQWHUSDUW\��7KLV�LV�
GHSLFWHG�LQ�)LJXUH���IRU�D�VLQJOH�FRXQWHUSDUW\�

&RQVLGHU�D�VHW�RI�Q�PDUNHW�VFHQDULRV��ωM��HDFK�
ZLWK�SUREDELOLW\�SM��DQG�DVVXPH�WKDW�GHIDXOW�FDQ�
RFFXU�DW�P�GLVFUHWH�SRLQWV�LQ�WLPH��WL��,Q�WKLV�
ILJXUH��λ�L�M��LV�WKH�FRQGLWLRQDO�ORVV�LI�GHIDXOW�
RFFXUV�DW�WLPH�WL�DQG�VFHQDULR�ωM��L�H��
λ�L�M� /�3�WL���DV�JLYHQ�E\�(TXDWLRQ���RU����
DVVXPLQJ�VFHQDULR�ωM�RFFXUUHG��7KHVH�DUH�WKH�
HQWULHV�RI�WKH�WDEOH�RI�H[SRVXUHV�DGMXVWHG�E\�WKH�
UHFRYHU\�UDWHV��%HFDXVH�RI�WKH�LQGHSHQGHQFH�
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DVVXPSWLRQ��WKH�SUREDELOLW\�RI�D�ORVV�RI�λ�L�M��LV�
VLPSO\�SM�[�'L��WKH�SURGXFW�RI�WKH�SUREDELOLW\�RI�
PDUNHW�VFHQDULR�ωM�RFFXUULQJ�DQG�WKH�SUREDELOLW\�
RI�GHIDXOW�DW�WLPH�WL��7KH�IXOO�FRXQWHUSDUW\�ORVV�
GLVWULEXWLRQ�LV�VLPSO\�REWDLQHG�E\�RUGHULQJ�WKHVH�
ORVVHV�LQ�DVFHQGLQJ�RUGHU��

�)LJXUH����&DOFXODWLRQ�RI�ORVVHV�LQ�0&�VLPXODWLRQ

)LJXUH���LOOXVWUDWHV�D�VPDOO�H[DPSOH�ZLWK�WKUHH�
SRLQWV�LQ�WLPH�DQG�IRXU�PDUNHW�VFHQDULRV��
UHVXOWLQJ�LQ����SRVVLEOH�ORVV�YDOXHV��7KH�ODVW�YDOXH�
FRUUHVSRQGV�WR�WKH�FDVH�RI�QR�GHIDXOW��DQG�WKXV�
]HUR�ORVV��RFFXUULQJ�EHIRUH�WKH�ODVW�WLPH�SRLQW��

%DVHG�RQ�WKHVH�ORVV�QXPEHUV�DQG�WKHLU�DVVRFLDWHG�
SUREDELOLWLHV��YDULRXV�VWDWLVWLFV�FDQ�EH�REWDLQHG��
:H�GHILQH�WKUHH�PHDVXUHV�RI�FUHGLW�ORVV��WKH�
([SHFWHG�/RVV��DQG�WZR�PHDVXUHV�GHILQHG�DV�WKH�
PD[LPXP�ORVVHV�WKDW�FDQ�EH�H[SHFWHG�WR�RFFXU�DW�
VRPH�OHYHO�RI�FRQILGHQFH��α. 

� ([SHFWHG�/RVV��(/

7KH�([SHFWHG�/RVV�IURP�D�JLYHQ�WLPH��WN��
�DFURVV�VFHQDULRV�DQG�WLPH��

�����

ZKHUH� �LV�WKH�H[SHFWDWLRQ�

IXQFWLRQ�ZLWK�UHVSHFW�WR�ERWK�WKH�VFHQDULR�
DQG�GHIDXOW�SUREDELOLWLHV��FRQGLWLRQDO�RQ�

GHIDXOW�QRW�RFFXUULQJ�EHIRUH�WN�

� 0D[LPXP�6FHQDULR�/RVV��06/�α��

7KH�VFHQDULR�FUHGLW�ORVV�LV�WKH�H[SHFWHG�ORVV�
IURP�D�JLYHQ�WLPH��WN��WR�WKH�FRQWUDFW·V�
PDWXULW\��7��XQGHU�DQ�DVVXPHG�PDUNHW�
VFHQDULR�M��

�����

ZKHUH� �LV�WKH�H[SHFWDWLRQ�

IXQFWLRQ��LQ�WKH�LQWHUYDO��WN��7���ZLWK�UHVSHFW�
WR�WKH�GHIDXOW�SUREDELOLW\��FRQGLWLRQDO�XSRQ�
PDUNHW�VFHQDULR�ωM��DQG�GHIDXOW�QRW�RFFXUULQJ�
EHIRUH�WLPH�WN�

7KH�0D[LPXP�6FHQDULR�/RVV�DW�D�OHYHO�RI�
FRQILGHQFH�OHYHO�α, 06/�α���LV�REWDLQHG�E\�
UDQNLQJ�WKH�H[SHFWHG�YDOXH�RI�WKH�ORVVHV�
XQGHU�HDFK�VFHQDULR��(TXDWLRQ�����DQG�
FKRRVLQJ�WKH�PD[LPXP��DW�OHYHO�α��

�����

� 0D[LPXP�/RVV��0/�α��

7KH�0D[LPXP�/RVV��DFURVV�WLPH�DQG�
VFHQDULRV�ZLWK�UHVSHFW�WR�D�FRQILGHQFH�OHYHO��
α, 0/�α���FDQ�EH�REWDLQHG�GLUHFWO\�IURP�WKH�
GLVWULEXWLRQ�RI�WKH�ORVVHV�DW�DOO�SRVVLEOH�
FRPELQDWLRQV�RI�WLPH�SRLQWV�DQG�PDUNHW�
VFHQDULRV��UDQNLQJ�WKHP�DQG�FKRRVLQJ�WKH�
RQH�WKDW�FRUUHVSRQGV�WR�WKH�YDOXH�DW�ZKLFK�
WKH�FKDQFH�RI�ORVVHV�KLJKHU�WKDQ�0/�α��GRHV�
QRW�H[HHG���α�

�����

,Q�WKH�FDVH�VWXG\�LQ�WKH�QH[W�VHFWLRQ��ZH�DVVXPH�
WKDW�WKH�SUREDELOLWLHV�RI�GHIDXOW�DQG�UHFRYHU\�DUH�
GHWHUPLQLVWLF��DQG�WKDW�FRXQWHUSDUW\�GHIDXOWV�DUH�
LQGHSHQGHQW�RI�WKH�PDUNHW�ULVN�IDFWRUV��7KH�WDEOH�
RI�FRXQWHUSDUW\�H[SRVXUHV�LV�FRPSXWHG�IURP�D�
PXOWL�VWHS�0RQWH�&DUOR�VLPXODWLRQ��ZKHUH�
VFHQDULRV�IRU�WKH�PDUNHW�ULVN�IDFWRUV��LQWHUHVW�DQG�
IRUHLJQ�H[FKDQJH�UDWHV��IROORZ�D�JHQHUDO�PXOWL�
FXUYH��PXOWL�IDFWRU�PRGHO�ZLWK�PHDQ�UHYHUVLRQ��
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Credit exposure and credit loss
0HDQ�UHYHUVLRQ�SUHYHQWV�WKH�YRODWLOLWLHV�RI�WKH�
XQGHUO\LQJ�SURFHVVHV�IURP�EHFRPLQJ�XQGXO\�ODUJH�
HYHQ�WKRXJK�D�FUHGLW�ULVN�DQDO\VLV�FRYHUV�D�ORQJ�
VLPXODWLRQ�WLPH�KRUL]RQ��

(DFK�QRGH�RQ�DQ�LQWHUHVW�UDWH�FXUYH�LV�WUHDWHG�DV�
D�VHSDUDWH�ULVN�IDFWRU��7KH�VFHQDULRV�DUH�WKHQ�
JHQHUDWHG�EDVHG�RQ�D�KLVWRULFDO�HVWLPDWLRQ�RI�WKH�
YRODWLOLWLHV�DQG�FRUUHODWLRQV�RI�WKH�ULVN�IDFWRUV��
7KHVH�YRODWLOLWLHV�DQG�FRUUHODWLRQV�DUH�DVVXPHG�WR�
EH�FRQVWDQW�RYHU�WLPH��

A case study

,Q�WKH�SUHYLRXV�VHFWLRQ�ZH�LQWURGXFH�WKH�0&�
PHWKRG��,Q�WKLV�VHFWLRQ�ZH�DFFRPSOLVK�WKH�
UHPDLQLQJ�WZR�REMHFWLYHV�RI�WKLV�SDSHU��)LUVW��ZH�
SUHVHQW�WKH�GHWDLOV�RI�D�WHVW�SRUWIROLR�IRU�ZKLFK�ZH�
SURGXFH�D�FUHGLW�ULVN�UHSRUW�EDVHG�RQ�D�0RQWH�
&DUOR�FUHGLW�DQDO\VLV��:H�H[DPLQH�WKLV�UHSRUW�IRU�
WKH�LQIRUPDWLRQ�WKDW�PLJKW�EH�GHULYHG�E\�D�FUHGLW�
ULVN�PDQDJHU�DQG�KLJKOLJKW�VHYHUDO�VLJQLILFDQW�
DVSHFWV�RI�WKH�FRXQWHUSDUW\�H[SRVXUH�DQG�ORVV�
SURILOHV��)LQDOO\��ZH�FRQWUDVW�WKHVH�UHVXOWV�ZLWK�
WKRVH�GHULYHG�IURP�WKH�%,6�DSSURDFK��

The sample portfolio

7KH�VDPSOH�SRUWIROLR�RI�WKH�6SDGLQD�%DQN�LV�
FRQVWUXFWHG�VXFK�WKDW�LW�LV�UHSUHVHQWDWLYH�RI�
GHULYDWLYH�SRUWIROLRV�KHOG�E\�PDMRU�1RUWK�
$PHULFDQ�EDQNV��,W�FRQWDLQV�SRUWIROLRV�IRU�VL[�
FRXQWHUSDUWLHV�ZLWK�IRXU�W\SHV�RI�GHULYDWLYH�
WUDQVDFWLRQV���IRUHLJQ�H[FKDQJH�RSWLRQV��IRUHLJQ�
H[FKDQJH�IRUZDUGV��FXUUHQF\�VZDSV�DQG�LQWHUHVW�
UDWH�VZDSV��)LYH�RI�WKH�FRXQWHUSDUWLHV�DUH�2(&'�
LQFRUSRUDWHG�EDQNV�ZLWK�FUHGLW�UDWLQJV�RI�$�RU�
KLJKHU��7KH�RWKHU�FRXQWHUSDUW\�LV�D�%%�UDWHG�
FRUSRUDWLRQ��7KH�FRXQWHUSDUWLHV��WRJHWKHU�ZLWK�
WKHLU�FUHGLW�UDWLQJV�DQG�RXWVWDQGLQJ�FRQWUDFWV�DV�
RI�-XQH����������DUH�VXPPDUL]HG�LQ�7DEOH���

7KH�PDUNHG�WR�PDUNHW�YDOXHV�RI�WKH�WUDQVDFWLRQV�
DUH�FDOFXODWHG�XVLQJ�WKH�GDWD�RQ�LQWHUHVW�UDWHV�
DQG�IRUHLJQ�H[FKDQJH�UDWHV�DV�RI�-XQH����������
7KHVH�GDWD�DUH�REWDLQHG�IURP�5HXWHUV�RQ�OLQH�
VHUYLFHV��,Q�WRWDO��WKHUH�DUH�VL[WHHQ�FXUUHQFLHV�
�LQFOXGLQJ�86'��LQ�WKH�SRUWIROLR��

7KH�6SDGLQD�%DQN�KDV�D�QHWWLQJ�DJUHHPHQW�ZLWK�
HYHU\�FRXQWHUSDUW\��$OO�DJUHHPHQWV�DOORZ�FURVV�
SURGXFW�QHWWLQJ��H[FHSW�IRU�WKH�DJUHHPHQW�ZLWK�

5XE\�ZKLFK�DOORZV�DOO�WKH�IRUHLJQ�H[FKDQJH�
FRQWUDFWV��L�H���);�IRUZDUGV��);�RSWLRQV�DQG�
FXUUHQF\�VZDSV��WR�EH�QHWWHG�WRJHWKHU��DQG�DOO�
LQWHUHVW�UDWH�FRQWUDFWV��,5�VZDSV��WR�EH�QHWWHG�
WRJHWKHU��EXW�GRHV�QRW�SHUPLW�QHWWLQJ�EHWZHHQ�
WKH�WZR�W\SHV�

Monte Carlo simulation

7R�JHQHUDWH�WKH�GLVWULEXWLRQV�RI�FUHGLW�H[SRVXUHV�
DQG�FUHGLW�ORVVHV�DW�IXWXUH�SRLQWV�LQ�WLPH��ZH�
FUHDWH�������VFHQDULRV�RQ�WKH����UHOHYDQW�LQWHUHVW�
UDWH��]HUR��FXUYHV�DQG����IRUHLJQ�H[FKDQJH�UDWHV�
XVLQJ�D�PXOWL�IDFWRU��PXOWL�VWHS�0RQWH�&DUOR�
PHWKRG�ZLWK�PHDQ�UHYHUVLRQ��

%HFDXVH�WKH�YRODWLOLWLHV�RI�VRPH�$VLDQ�LQWHUHVW�
UDWHV�DQG�FXUUHQFLHV�DUH�H[WUHPHO\�KLJK��WKH\�DUH�
DGMXVWHG�VXFK�WKDW�QRQH�RI�WKHP�H[FHHGV�����
7KLV�LV�WR�HQVXUH�WKDW�WKH�VLPXODWLRQ�GRHV�QRW�
JHQHUDWH�YDOXHV�RI�ULVN�IDFWRUV�WKDW�DUH�
XQUHDOLVWLFDOO\�KLJK��:H�EHOLHYH�WKDW�WKLV�
DGMXVWPHQW�LV�MXVWLILHG�EDVHG�RQ�SDVW�EHKDYLRUV�RI�
LQWHUHVW�UDWHV��)RU�LQWHUHVW�UDWHV�WKDW�KDYH�ORZ�
YRODWLOLWLHV�VXFK�DV�WKRVH�RI�WKH�*��FRXQWULHV��D�
PHDQ�UHYHUVLRQ�FRHIILFLHQW�RI������LV�XVHG��)RU�
RWKHU�LQWHUHVW�UDWHV��ZH�XVH�D�FRHIILFLHQW�RI�����

Probabilities of default and recovery rates

7R�FDOFXODWH�FUHGLW�ORVVHV��ZH�UHTXLUH�WKH�
SUREDELOLWLHV�RI�GHIDXOW��'L��DQG�WKH�UHFRYHU\�
UDWHV��5�F�W���VKRXOG�GHIDXOW�RFFXU��7KH�GHIDXOW�
SUREDELOLWLHV�DUH�FDOFXODWHG�EDVHG�RQ�DYHUDJH�
RQH�\HDU�WUDQVLWLRQ�PDWULFHV�IRU�EDQNV�DQG�IRU�
FRUSRUDWLRQV��6WDQGDUG�	�3RRU·V��������7KHVH�
WUDQVLWLRQ�PDWULFHV�FRQWDLQ�WKH�KLVWRULFDOO\�
DYHUDJH�SUREDELOLWLHV�WKDW�D�FRPSDQ\��EDQN�RU�
FRUSRUDWLRQ��ZLWK�D�FHUWDLQ�FUHGLW�UDWLQJ�PLJUDWHV�
WR�DQRWKHU�UDWLQJ�RU�GHIDXOW�E\�WKH�HQG�RI�RQH�
\HDU��7KH�FXPXODWLYH�SUREDELOLW\�WKDW�D�FRPSDQ\�
ZLOO�GHIDXOW�E\�WKH�HQG�RI�Q�\HDUV�LV�REWDLQHG�E\�
PXOWLSO\LQJ�WKH�DSSURSULDWH�WUDQVLWLRQ�PDWUL[�E\�
LWVHOI�Q�WLPHV��7KHVH�FXPXODWLYH�SUREDELOLWLHV�DUH�
VXPPDUL]HG�LQ�7DEOH���

7KH�SUREDELOLW\�RI�GHIDXOW�LQ�D�IXWXUH�SHULRG�FDQ�
EH�GHWHUPLQHG�IURP�7DEOH����)RU�H[DPSOH��WKH�
SUREDELOLW\�WKDW�D�$$�EDQN�ZLOO�GHIDXOW�EHWZHHQ�
\HDU���DQG�\HDU���DQG�QRW�GHIDXOW�EHIRUH�\HDU���LV�
������� �������²���������
38ALGO RESEARCH QUARTERLY SEPTEMBER 1998



Credit exposure and credit loss
&RXQWHUSDUW\�
�7\SH��&UHGLW�

5DWLQJ�

1R��RI�
7UDQVDFWLRQV

0DUN�WR�
0DUNHW�9DOXH�
�PLOOLRQV�86'�

��RI�
9DOXH

0HGLDQ�
0DWXULW\
�\HDUV�

0D[LPXP�
0DWXULW\
�\HDUV�

1RWLRQDO�RI�
7UDQVDFWLRQV

�PLOOLRQV�86'�

Diamond (Bank, A)
FX Forward
FX Options
IR Swaps
Total

525
298
286

1,109

-12.177
6.348

-233.334
-239.163

5%
-3%
98%

1.8
1.7
5.7
2.1

4.8
5.0

19.1
19.1

5,482.403
23.750

11,990.292
17,496.445

Ruby (Bank, AAA)
FX Forward
Currency Swaps
IR Swaps
Total

16
46
93

155

-0.271
432.047
91.310
523.086

0%
83%
17%

0.9
0.4
5.3
4.7

3.4
15.4
15.9
15.9

165.679
4,106.855 
3,404.842
7,677,365

Sapphire (Bank, AA)
FX Forward
IR Swaps
Total

535
594

1,146

44.193
-89.991
-45.799

-70%
170%

1.8
4.9
3.2

4.5
16.0
16.0

5,594.322
17,897.094
23,491.416

Topaz (Bank, A)
FX Forward
IR Swaps
Total

12
21
33

-8.534
147.396
138.862

-6%
106%

1.4
5.1
4.0

3.9
9.9
9.9

133.581
3,042.508
3,176.089

Emerald (Corp, BB)
FX Forward
Total

117
117

 -10.272
-10.272

100% 1.4
1.4

3.9
3.9

 1,248.488
1,248.488

Turquoise (Bank, 
AA)
FX Forward
IR Swaps
Total

455
26

481

 -65.495
9.062

-56.433

121%
-21%

2.0
6.1
2.1

3.9
15.9
15.9

4,710.904
956.849

5,667.753

Total Portfolio 3,024 310.281 2.4 19.1  58,757,566

7KH�QRWLRQDOV�RI�WKH�VZDSV�DUH�HTXDO�WR�WKH�VZDS�SULQFLSDOV��7KH�QRWLRQDOV�RI�WKH�IRUHLJQ�H[FKDQJH�IRUZDUGV�
DQG�IRUHLJQ�H[FKDQJH�RSWLRQV�DUH�REWDLQHG�E\�PXOWLSO\LQJ�WKH�FRQWUDFW�VL]H�E\�RQH�XQLW�RI�WKH�XQGHUO\LQJ�
FXUUHQF\��DQG�WKHQ�FRQYHUWLQJ�LW�LQWR�86'�XVLQJ�WKH�H[FKDQJH�UDWHV�RQ�-XQH����������

7DEOH����6DPSOH�SRUWIROLR�E\�FRXQWHUSDUWLHV

'HIDXOW�3UREDELOLW\��LQ���

&UHGLW�5DWLQJ� �\ �\ �\ �\ ��\ ��\ ��\

AAA - Bank 0.00 0.00 0.02 0.09 0.36 0.91 1.81

AA - Bank 0.00 0.02 0.08 0.33 1.10 2.43 4.25

A - Bank 0.04 0.17 0.48 1.38 3.31 5.80 8.60

BB - Corporation 1.10 4.62 9.02 15.88 24.22 31.19 36.92

7DEOH����&XPXODWLYH�SUREDELOLWLHV�RI�GHIDXOW
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Credit exposure and credit loss
1RWH�WKDW�RXU�FDOFXODWLRQ�RI�GHIDXOW�SUREDELOLWLHV�
DVVXPHV�WKDW�WKH�GHIDXOW�SURFHVVHV�DUH�
0DUNRYLDQ��7KDW�LV��ZH�DVVXPH�WKDW�WKH�
SUREDELOLW\�RI�PLJUDWLRQ�GHSHQGV�VROHO\�RQ�WKH�
FRXQWHUSDUW\·V�FXUUHQW�FUHGLW�UDWLQJ��DQG�QRW�RQ�
LWV�FUHGLW�UDWLQJ�KLVWRU\��$�FRQVHUYDWLYH�UHFRYHU\�
UDWH�RI�]HUR�LV�DVVXPHG�IRU�DOO�FRQWUDFWV�

Results

%DVHG�RQ�WKH�LPSOHPHQWDWLRQ�RI�D�0&�VLPXODWLRQ�
GHVFULEHG�DERYH��ZH�SURGXFH�D�FUHGLW�ULVN�UHSRUW�
ZKLFK�ZH�H[DPLQH�IRU�LQIRUPDWLRQ�WKDW�PLJKW�EH�
GHULYHG�E\�D�FUHGLW�ULVN�PDQDJHU��:H�KLJKOLJKW�
VHYHUDO�VLJQLILFDQW�DVSHFWV�RI�WKH�FRXQWHUSDUW\�
H[SRVXUH�DQG�ORVV�SURILOHV�DQG�FRQWUDVW�WKHVH�
UHVXOWV�ZLWK�WKRVH�GHULYHG�IURP�WKH�%,6�DSSURDFK��

MC-based credit exposures and losses

)LJXUH���LV�DQ�H[DPSOH�RI�D�FUHGLW�ULVN�UHSRUW�IRU�
WKH�6SDGLQD�%DQN�WKDW�VXPPDUL]HV�WKH�UHVXOWV�RI�
DQ�DQDO\VLV�EDVHG�RQ�WKH�0&�DSSURDFK��,W�
FRPSULVHV�WZR�WDEOHV��7KH�ILUVW�FRQWDLQV�VWDWLVWLFV�
RQ�FUHGLW�H[SRVXUH�

� $FWXDO�([SRVXUH��$(���(TXDWLRQ���

� ([SHFWHG�7RWDO�([SRVXUH��(7(

� 0D[LPXP�7RWDO�([SRVXUH�DW�D�����
FRQILGHQFH�OHYHO��07(������

7KH�7RWDO�([SRVXUH�WR�D�FRXQWHUSDUW\�XQGHU�D�
VFHQDULR�LV�FDOFXODWHG�XVLQJ�(TXDWLRQ���RU����
GHSHQGLQJ�RQ�WKH�SURYLVLRQV�IRU�QHWWLQJ���7KH�
0D[LPXP�7RWDO�([SRVXUH��07(�������LV�WKHQ�
REWDLQHG�E\�UDQNLQJ�WKH�7RWDO�([SRVXUHV�XQGHU�
DOO�������VFHQDULRV�DQG�FKRRVLQJ�WKH�RQH�IRU�
ZKLFK�WKHUH�LV�D�OHVV�WKDQ����FKDQFH�WKDW�7RWDO�
([SRVXUH�LQ�RWKHU�VFHQDULRV�ZLOO�EH�KLJKHU�WKDQ�
07(������

7KH�VHFRQG�WDEOH�VXPPDUL]HV�WKH�UHVXOWV�RI�WKH�
ORVV�FDOFXODWLRQV�

� ([SHFWHG�/RVV��(/���(TXDWLRQ����

� 0D[LPXP�6FHQDULR�/RVV�DW�D�����
FRQILGHQFH�OHYHO��06/��������(TXDWLRQ����

� 0D[LPXP�/RVV�DW�D�����FRQILGHQFH�OHYHO��

0/��������(TXDWLRQ����

� 0D[LPXP�/RVV�DW�D�������FRQILGHQFH�OHYHO��
0/����������(TXDWLRQ�����

$V�ZHOO��WKH�UHSRUW�LQFOXGHV�D�VHW�RI�JUDSKV�WKDW�
LOOXVWUDWHV�WKH�HYROXWLRQ�RI�H[SRVXUHV�RYHU�WLPH�
IRU�HDFK�FRXQWHUSDUW\��(DFK�RI�WKH�ILJXUHV�
FRQWDLQV�WKUHH�GLIIHUHQW�SURILOHV�RI�$FWXDO�
([SRVXUH�WKURXJK�WLPH�

� ([SHFWHG�$FWXDO�([SRVXUH�

� 0D[LPXP�$FWXDO�([SRVXUH�DW�D�����
FRQILGHQFH�OHYHO��0$(�����

� 0D[LPXP�$FWXDO�([SRVXUH�DW�D�����
FRQILGHQFH�OHYHO��0$(�������

7KH�UHSRUW�LV�GDWHG�-XQH����������:H�UHYLHZ�WKH�
LQIRUPDWLRQ�WKDW�D�FUHGLW�ULVN�PDQDJHU�PLJKW�
H[WUDFW�IURP�WKLV�VXPPDU\�FUHGLW�UHSRUW��
EHJLQQLQJ�ZLWK�DQ�H[DPLQDWLRQ�RI�WKH�FUHGLW�
H[SRVXUHV��

2QO\�WZR�FRXQWHUSDUWLHV�²�5XE\�DQG�7RSD]�²�
KDYH�SRVLWLYH�FXUUHQW�$FWXDO�([SRVXUHV��7KH�
7RWDO�$(�UHSUHVHQWV�WKH�SRUWIROLR·V�UHSODFHPHQW�
FRVW�VKRXOG�ERWK�FRXQWHUSDUWLHV�GHIDXOW�WRGD\��
7KH�SRUWIROLR·V�FXUUHQW�YDOXH�RI�����PLOOLRQ�86'�
LV�DERXW�KDOI�RI�LWV�FXUUHQW�$FWXDO�([SRVXUH�
�����PLOOLRQ�86'��EHFDXVH�QHWWLQJ�DFURVV�
FRXQWHUSDUWLHV�LV�QRW�SHUPLWWHG��

7KH�WDEXODWHG�([SHFWHG�7RWDO�([SRVXUH�DQG�
0D[LPXP�7RWDO�([SRVXUH�E\�FRXQWHUSDUW\�
VXJJHVW�WKDW�IXWXUH�H[SRVXUHV�DUH�JUHDWHU�WKDQ�
FXUUHQW�H[SRVXUH�LQ�HDFK�FDVH��7KLV�VXJJHVWLRQ�LV�
FRQILUPHG�E\�WKH�FRXQWHUSDUW\�H[SRVXUH�SURILOHV��
(DFK�RI�WKH�WKUHH�H[SRVXUH�SURILOHV�IRU�HDFK�
FRXQWHUSDUW\�LQFUHDVHV�IURP�WKH�FXUUHQW�YDOXH�
DQG�UHPDLQV�SRVLWLYH�IRU�VRPH�SHULRG�GXULQJ�WKH�
VLPXODWLRQ��$W�WKH�SRUWIROLR�OHYHO��([SHFWHG�DQG�
0D[LPXP�7RWDO�([SRVXUHV��������PLOOLRQ�86'�
DQG�������PLOOLRQ�86'�UHVSHFWLYHO\��VXJJHVW�WKDW�
IXWXUH�FUHGLW�H[SRVXUH�LV��RQ�DYHUDJH������KLJKHU�
WKDQ�WKH�FXUUHQW�H[SRVXUH��7KH�0D[LPXP�
6FHQDULR�/RVV��06/�������LV�DOPRVW�WKUHH�WLPHV�
KLJKHU��

7KH�H[SRVXUH�SURILOHV�LGHQWLI\�WKH�SHULRGV�LQ�
ZKLFK�FRXQWHUSDUW\�GHIDXOW�ZRXOG�EH�PRVW�
ILQDQFLDOO\�GDPDJLQJ��&RQVLGHU�WKH�H[SRVXUH�

3U 7( 3 W( , ) 07( ���( )≤{ } ���=
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Credit exposure and credit loss
7KH�6SDGLQD�%DQN

&UHGLW�([SRVXUHV�LQ�PLOOLRQV�RI�86'

&RXQWHUSDUW\
0DUN�WR�0DUNHW�

9DOXH�
9

$FWXDO�
([SRVXUH��

$(

([SHFWHG�7RWDO�
([SRVXUH��

(7(

0D[LPXP�
7RWDO�

([SRVXUH��
07(�����

Diamond (A) -239.16 0.00 24.51 183.46

Ruby (AAA) 523.08 523.08 791.05 1,233.93

Sapphire (AA) -45.79 0.00 22.07 92.70

Topaz (A) 138.86 138.86 185.44 298.54

Emerald (BB) -10.27 0.00 0.41 10.14

Turquoise (AA) -56.43 0.00 23.06 75.63

7RWDO ������ ������ �������� ��������

&UHGLW�ORVVHV�LQ�PLOOLRQV�RI�86'

&RXQWHUSDUW\
�([SHFWHG�
/RVV�
(/

0D[��6FHQDULR�
/RVV�DW�����

&RQILGHQFH�/HYHO��
06/������

0D[��/RVV�DW�
����&RQILGHQFH�

/HYHO��
0/������

0D[��/RVV�DW�
������

&RQILGHQFH�/HYHO��
0/��������

Diamond (A) 0.18 1.80 1.88 38.61

Ruby (AAA) 0.34 0.70 0.00 76.68

Sapphire (AA) 0.08 0.48 0.00 25.62

Topaz (A) 0.49 1.00 0.00 134.31

Emerald (BB) 0.01 0.04 0.00 0.00

Turquoise (AA) 0.05 0.29 0.00 14.99

&UHGLW�5HSRUW
-XQH��������
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Credit exposure and credit loss
6SDGLQD�%DQN�([SRVXUH�3URILOHV��-XQH��������
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Credit exposure and credit loss
SURILOHV�RI�'LDPRQG��7KH�0D[LPXP�$FWXDO�
([SRVXUHV��0$(������DQG�0$(�������DUH�]HUR�
GXULQJ�WKH�ILUVW�VL[�PRQWKV��DQG�WKHQ�VXUJH�WR�
SHDNV�RI�DERXW����PLOOLRQ�86'�DQG�����PLOOLRQ�
86'��UHVSHFWLYHO\��8VLQJ�WKH�VLPXODWLRQ�
LQIUDVWUXFWXUH�WR�LQYHVWLJDWH�WKH�FDXVHV�RI�WKLV�
LQFUHDVH��WKH�FUHGLW�PDQDJHU�GLVFRYHUV�WKDW�LW�LV�
SULPDULO\�WKH�UHVXOW�RI�IRUHLJQ�H[FKDQJH�IRUZDUG�
DQG�RSWLRQ�FRQWUDFWV��ZKRVH�YDOXHV�GUDVWLFDOO\�
LQFUHDVH�LQ�D�QXPEHU�RI�VFHQDULRV�GXH�WR�WKH�
YRODWLOLWLHV�RI�WKHLU�XQGHUO\LQJ�FXUUHQFLHV��7KH�
EHKDYLRU�RI�WKH�([SHFWHG�$FWXDO�([SRVXUH��
KRZHYHU��VXJJHVWV�WKDW�WKHUH�DUH�RWKHU�VFHQDULRV�
ZKHUH�WKH�YDOXHV�RI�WKHVH�FRQWUDFWV�GHFUHDVH��
RWKHUZLVH��WKH�PHDQ�H[SRVXUH�ZRXOG�VKDUSO\�
LQFUHDVH�DV�ZHOO�

1H[W�ZH�FRQVLGHU�WKH�UHSRUW�RQ�FUHGLW�ORVVHV��
EHJLQQLQJ�ZLWK�D�FRPSDULVRQ�RI�WKH�PD[LPXP�
FUHGLW�ORVVHV�DW�����DQG�������FRQILGHQFH�OHYHOV��
7KH�0/������LV�QRQ�]HUR�RQO\�IRU�'LDPRQG��
'HIDXOW�LV�VXFK�D�ORZ�SUREDELOLW\�HYHQW�WKDW��L��IRU�
HDFK�RI�WKH�ILYH�FRXQWHUSDUWLHV��WKHUH�LV�D�OHVV�WKDQ�
���FKDQFH�WKDW�LW�ZLOO�GHIDXOW�ZKHQ�WKH�H[SRVXUH�
WR�LW�LV�SRVLWLYH��DQG��LL��WKHUH�LV�D�OHVV�WKDQ����
FKDQFH�WKDW�'LDPRQG�ZLOO�GHIDXOW�ZKHQ�LWV�
H[SRVXUH�LV�JUHDWHU�WKDQ������PLOOLRQ�86'��

$W�DQ�LQFUHDVHG�OHYHO�RI�FRQILGHQFH�RI��������
0/���������ZH�QRWH�WKDW�DOO�FRXQWHUSDUWLHV�
H[FHSW�(PHUDOG�KDYH�SRVLWLYH�ORVVHV��DQG�WKDW�WKH�
PD[LPXP�FUHGLW�ORVV�IRU�'LDPRQG�LV�QR�ORQJHU�
WKH�ODUJHVW��/HW·V�DQDO\]H�WKH�ORVVHV�RI�WKHVH�WZR�
FRXQWHUSDUWLHV��

$OWKRXJK�(PHUDOG�LV�D�%%�UDWHG�FRUSRUDWLRQ��LWV�
0/��������LV�]HUR�IRU�WZR�UHDVRQV��)LUVW��DOO�RI�LWV�
FRQWUDFWV�H[SLUH�ZLWKLQ�IRXU�\HDUV��KDOI�RI�WKHP�LQ�
WZR�\HDUV��6HFRQGO\��LWV�FRQWUDFWV�DUH�FROOHFWLYHO\�
RXW�RI�WKH�PRQH\��L�H���WKH�FXUUHQW�DJJUHJDWHG�
PDUNHG�WR�PDUNHW�YDOXH�LV�QHJDWLYH���$V�D�UHVXOW��
WKH�VLPXODWHG�H[SRVXUH�SURILOHV�RYHU�WKH�OLYHV�RI�
LWV�FRQWUDFWV�DUH�]HUR�DW�PRVW�WLPH�SRLQWV�DQG�
XQGHU�PRVW�VFHQDULRV��7KXV��LWV�06/������DQG�
LWV�([SHFWHG�/RVV�DUH�ORZ�

7KH�0D[LPXP�6FHQDULR�/RVV�IRU�'LDPRQG�LV�WKH�
KLJKHVW�HYHQ�WKRXJK�LWV�H[SRVXUHV�DUH�PXFK�
ORZHU�WKDQ�WKRVH�RI�5XE\�DQG�7RSD]���&RPSDUHG�
WR�5XE\��ZKLFK�LV�D�$$$�EDQN��'LDPRQG�KDV�D�
KLJKHU�SUREDELOLW\�RI�GHIDXOW�EHFDXVH�LW�KDV�D�

ORZHU�FUHGLW�UDWLQJ���7KLV�FDXVHV�'LDPRQG·V�
06/������WR�EH�KLJKHU���&RPSDUHG�WR�7RSD]·V��
'LDPRQG
V�FRQWUDFWV�KDYH�PXFK�ORQJHU�
PDWXULWLHV���$V�D�UHVXOW��WKH�FDOFXODWLRQ�RI�
'LDPRQG
V��06/�������(TXDWLRQ�����VSDQV�D�
PXFK�ORQJHU�SHULRG���7KH�ORQJHU�SHULRG�LV�
HVSHFLDOO\�LPSRUWDQW�EHFDXVH��IURP�7DEOH����WKH�
PDUJLQDO�SUREDELOLWLHV�RI�GHIDXOW�DUH�KLJKHU�LQ�
ODWHU�\HDUV���7KHUHIRUH��HYHQ�WKRXJK�'LDPRQG�
DQG�7RSD]�KDYH�WKH�VDPH�FUHGLW�UDWLQJ��WKHUH�DUH�
D�IHZ�VFHQDULRV�XQGHU�ZKLFK�'LDPRQG�KDV�D�
KLJKHU�0D[LPXP�6FHQDULR�/RVV�DV�WKH�HIIHFW�RI�
'LDPRQG
V�ORQJHU�PDWXULWLHV�GRPLQDWHV�WKH�HIIHFW�
RI�7RSD]
V�KLJKHU�FUHGLW�H[SRVXUHV�LQ�WKH�HDUO\�
\HDUV�

$OWKRXJK�'LDPRQG�KDV�WKH�KLJKHVW�06/�������
LW�GRHV�QRW�KDYH�WKH�KLJKHVW�([SHFWHG�/RVV���7KLV�
LV�EHFDXVH�LWV�([SHFWHG�$FWXDO�([SRVXUH�LV�RQO\�
VOLJKWO\�SRVLWLYH�WKURXJK�WLPH���7KH�([SHFWHG�
/RVVHV�RI�5XE\�DQG�7RSD]�DUH�KLJKHU��ZKLFK�LV�WR�
EH�H[SHFWHG�VLQFH�WKHLU�H[SRVXUH�SURILOHV�LQGLFDWH�
SURORQJHG��VLJQLILFDQW��SRVLWLYH�([SHFWHG�$FWXDO�
([SRVXUHV�

7KRXJK�WKH�H[SRVXUHV�VXPPDUL]HG�LQ�WKH�UHSRUW�
LQGLFDWH�WKDW�VXEVWDQWLDO�ORVVHV�FDQ�EH�LQFXUUHG��
WKH�SUREDELOLWLHV�WKDW�WKRVH�ORVVHV�ZLOO�RFFXU��DQG�
WKXV�WKH�([SHFWHG�/RVVHV��DUH�VXEVWDQWLDOO\�
VPDOOHU�

Comparison of methods

,Q�WKLV�VHFWLRQ��ZH�FRPSDUH�PHDVXUHV�RI�FUHGLW�
H[SRVXUH�DQG�ORVV�XQGHU�WKH�0&�DSSURDFK�WR�WKH�
&UHGLW�(TXLYDOHQW�$PRXQWV��&($V��DQG�&DSLWDO�
5HVHUYHV��&5��XQGHU�WKH�%,6�PHWKRGRORJ\�7KH�
LVVXHV�UDLVHG�E\�,6'$�DQG�QRWHG�DERYH�DUH�ZHOO�
LOOXVWUDWHG�E\�WKLV�FDVH�VWXG\��

7KH�UDWLRV�RI�0D[LPXP�7RWDO�([SRVXUHV��
07(�������WR�&($V�DUH�GHSLFWHG�LQ�)LJXUH�����
7KH\�UDQJH�IURP������IRU�(PHUDOG�WR������IRU�
7RSD]��VXJJHVWLQJ�WKDW�WKH�&($V�FDQ�EH�KLJKHU�RU�
ORZHU�WKDQ�WKH�VLPXODWHG�07(�������GHSHQGLQJ�
RQ�WKH�QDWXUH�RI�WKH�FRQWUDFWV�ZLWK�HDFK�
FRXQWHUSDUW\���,Q�JHQHUDO��LW�DSSHDUV�WKDW�WKH�
&($V�DUH�KLJKHU�ZKHQ�WKH�FRXQWHUSDUW\·V�FXUUHQW�
$FWXDO�([SRVXUHV�DUH�]HUR��L�H���6DSSKLUH��
(PHUDOG�DQG�7XUTXRLVH��EXW�QRW�'LDPRQG����7KLV�
LV�WR�EH�H[SHFWHG�VLQFH�WKH�%,6�DSSURDFK�DSSOLHV�
WKH�VDPH�DGG�RQ�3RWHQWLDO�([SRVXUH�UHJDUGOHVV�RI�
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Credit exposure and credit loss
WKH�PRQH\QHVV�RI�WKH�FXUUHQW�SRVLWLRQ���$V�D�
UHVXOW��XQOHVV�WKH�H[SRVXUH�LQFUHDVHV�VXEVWDQWLDOO\�
RYHU�WLPH��ZKLFK�LV�WKH�FDVH�ZLWK�'LDPRQG���WKH�
&($V�DUH�OLNHO\�WR�EH�KLJKHU�WKDQ�WKH�VLPXODWHG�
0D[LPXP�7RWDO�([SRVXUH�

�)LJXUH����5DWLR�RI�0&�%,6�H[SRVXUH

�)LJXUH����5DWLRV�RI�0&�%,6�ORVVHV

%HFDXVH�ORVVHV�DUH�D�IXQFWLRQ�RI�H[SRVXUHV��WKH�
GLVFUHSDQF\�EHWZHHQ�WKH�WZR�PHWKRGV�LV�
SURSDJDWHG�WKURXJK�WKH�ORVV�FDOFXODWLRQ���)LJXUH���
VKRZV�WKH�ORJ�UDWLRV�RI�IRXU�GLIIHUHQW�0&�
PHDVXUHV�RI�FUHGLW�ORVVHV�WR�WKH�%,6�FDSLWDO�
UHVHUYHV���7KH�UDWLRV�RI�([SHFWHG�/RVVHV�WR�FDSLWDO�

UHVHUYHV�DUH�YHU\�ORZ��UDQJLQJ�IURP�������IRU�
(PHUDOG�WR������IRU�7RSD]���7KH�UDWLRV�RI�
06/������WR�WKH�%,6�FDSLWDO�UHVHUYHV�DUH�DOO�OHVV�
WKDQ�����7KH�VDPH�LV�WUXH�IRU�WKH�UDWLRV�RI�
0/������WR�WKH�%,6�UHVHUYHV���2Q�WKH�RWKHU�
KDQG��H[FHSW�IRU�(PHUDOG��WKH�UDWLRV�RI�
0/��������WR�WKH�%,6�UHVHUYHV�DUH�YHU\�KLJK��
UDQJLQJ�IURP������IRU�5XE\�WR������IRU�7RSD]���

7KH�UHVXOWV�LQGLFDWH�WKDW�FUHGLW�UHVHUYHV�VHW�WR�
0/������ZRXOG�EH�ORZHU�WKDQ�WKH�%,6�FDSLWDO�
UHVHUYHV��ZKLOH�FUHGLW�UHVHUYHV�VHW�WR�0/��������
ZRXOG�EH�PXFK�KLJKHU�WKDQ�WKH�%,6�FDSLWDO�
UHVHUYHV��%HFDXVH�WKH�SUREDELOLW\�RI�D�ODUJH�FUHGLW�
ORVV�IRU�KLJKO\�UDWHG�FRXQWHUSDUWLHV�LV�YHU\�ORZ��
WKH�ILUVW�FUHGLW�ORVV�WKDW�LV�REVHUYHG�LQ�D�
VLPXODWLRQ�W\SLFDOO\�IDOOV�EHWZHHQ�WKH�����DQG�
������SHUFHQWLOH��$V�D�UHVXOW��WKH�GHFLVLRQ�WDNHQ�
RQ�WKH�DSSURSULDWH�FRQILGHQFH�OHYHO�VLJQLILFDQWO\�
DIIHFWV�WKH�DPRXQW�RI�WKH�UHVHUYH�WKDW�VKRXOG�EH�
VHW�

1H[W��ZH�FRQVLGHU�WKH�FDSDELOLW\�RI�WKH�PHWKRGV�
WR�DFFRXQW�IRU�WKH�LPSDFW�RI�QHWWLQJ�DV�D�FUHGLW�
HQKDQFHPHQW�WRRO�RQ�FUHGLW�H[SRVXUHV�DQG�ORVVHV���
:H�FRPSDUH�WKH�UDWLRV�RI�WKH�0D[LPXP�7RWDO�
([SRVXUHV�ZLWK�DQG�DQG�ZLWKRXW�QHWWLQJ�WR�WKH�
UDWLRV�RI�&($V�ZLWK�DQG�ZLWKRXW�QHWWLQJ�

)LJXUH���VKRZV�WKDW�6SDGLQD�%DQN�FDQ�EHQHILW�
VLJQLILFDQWO\�IURP�QHWWLQJ�DJUHHPHQWV�ZLWK�
FRXQWHUSDUWLHV�ZLWK�]HUR�FXUUHQW�$(��DV�
HYLGHQFHG�E\�WKH�UDWLRV�IRU�'LDPRQG��6DSSKLUH��
(PHUDOG�DQG�7XUTXRLVH��,Q�DGGLWLRQ��IRU�WKHVH�
IRXU�FRXQWHUSDUWLHV��WKH�&($�UDWLRV�FRQVLVWHQWO\�
H[FHHG�WKH�07(������UDWLRV��LPSO\LQJ�WKDW�WKH�
%,6�DSSURDFK�GRHV�QRW�DGHTXDWHO\�DFFRXQW�IRU�
WKH�HIIHFW�RI�QHWWLQJ���2Q�WKH�RWKHU�KDQG��IRU�
5XE\�DQG�7RSD]��ZKRVH�FXUUHQW�$FWXDO�([SRVXUHV�
DUH�SRVLWLYH��WKH�%,6�DSSURDFK�RYHU�HVWLPDWHV�WKH�
EHQHILW�RI�QHWWLQJ��

7KLV�FRXQWHU�LQWXLWLYH�RXWFRPH�LV�D�UHVXOW�RI�WKH�
QRQ�IRUZDUG�ORRNLQJ�QDWXUH�RI�WKH�%,6�DSSURDFK��
WKH�1HW�WR�*URVV�5DWLR�LV�FDOFXODWHG�EDVHG�RQ�
FXUUHQW�H[SRVXUHV�RQO\�DQG�GRHV�QRW�FRQVLGHU�
IXWXUH�H[SRVXUHV���,W�LV�SRVVLEOH�WKDW�SRUWIROLRV�
KDYH�H[SRVXUHV�WKDW�EHQHILW�OHVV�IURP�QHWWLQJ�LQ�
WKH�IXWXUH�WKDQ�WRGD\���:KLOH�D�0RQWH�&DUOR�
VLPXODWLRQ�RYHU�WLPH�FDSWXUHV�WKH�FKDQJLQJ�
FKDUDFWHULVWLFV�RI�WKH�SRUWIROLR�DQG�WKH�UHGXFHG�
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Credit exposure and credit loss
QHWWLQJ�EHQHILWV��WKH�VWDWLF�%,6�DSSURDFK�GRHV�QRW�
UHFRJQL]H�DQ\�FKDQJHV�LQ�WKH�H[SRVXUH�SURILOH�
RYHU�WLPH�DQG�RYHUHVWLPDWHV�WKH�ULVN�UHGXFWLRQ�
GXH�WR�QHWWLQJ�

�)LJXUH����1HWWLQJ�QR�QHWWLQJ�H[SRVXUH�UDWLRV

:H�KDYH�H[SORUHG�WKH�PHULWV�RI�WKH�0RQWH�&DUOR�
EDVHG�DQDO\VLV�RI�FUHGLW�H[SRVXUH�DQG�ORVVHV��7KH�
0&�DSSURDFK�GLIIHUHQWLDWHV�DPRQJ�FDWHJRULHV�RI�
FUHGLW�ULVN��DFFRXQWV�IRU�WKH�PRQH\QHVV�RI�WKH�
SRVLWLRQ�DQG�WKH�FKDQJHV�LQ�WKH�YDOXHV�RI�WKH�
XQGHUO\LQJ�ULVN�IDFWRUV��DQG�UHFRJQL]HV�WKH�LPSDFW�
RI�WKH�WHUP�VWUXFWXUH�RI�FUHGLW�ULVN�DQG�WKH�
EHQHILWV�RI�QHWWLQJ�DQG�RI�SRUWIROLR�
GLYHUVLILFDWLRQ��$V�ZHOO�DV�VSHFLILFDOO\�DFFRXQWLQJ�
IRU�HDFK�RI�WKH�IDFWRUV�WKDW�LPSDFWV�FUHGLW�
H[SRVXUH�DQG�ORVV��WKH�VLPXODWLRQ�XQGHUO\LQJ�WKH�
0&�DSSURDFK�SURYLGHV�DQ�H[SODQDWLRQ�RI�WKH�
RXWFRPHV�RI�WKH�FUHGLW�DQDO\VLV��

+RZHYHU��VRPH�FDXWLRQ�PXVW�EH�H[HUFLVHG�ZKHQ�
DSSO\LQJ�VWDWLVWLFDO�DQDO\VHV�WR�DQ\�SUREOHP��DQG�
WKLV�FDVH�VWXG\�SURYLGHV�H[FHOOHQW�H[DPSOHV�RI�
WKHVH�GDQJHUV��:H�GLVFXVV�RQH�LOOXVWUDWHG�E\�
H[SRVXUH�PHDVXUHV�DQG�RQH�E\�WKH�ORVVHV��

(PHUDOG·V�H[SRVXUH�SURILOHV�VKRZ�WKH�([SHFWHG�
$FWXDO�([SRVXUH�O\LQJ�EHWZHHQ�WKH�0D[LPXP�
$FWXDO�([SRVXUH�SURILOHV�RI�0$(������DQG�
0$(�������7KH�UHDVRQ�IRU�WKLV�FRXQWHU�
LQWXLWLYH�UHVXOW�LV�WKDW�$FWXDO�([SRVXUHV�DUH�
SRVLWLYH�LQ�OHVV�WKDQ����RI�WKH�VFHQDULRV��

7KHUHIRUH��0$(������LV�]HUR�RYHU�WLPH��ZKLOH�
WKH�([SHFWHG�$FWXDO�([SRVXUHV�DUH�VOLJKWO\�
SRVLWLYH��7KLV�LOOXVWUDWHV�WKH�SRWHQWLDO�GDQJHU�RI�
XVLQJ�D�SHUFHQWLOH�PHDVXUH��VXFK�DV�9DOXH�DW�
5LVN��WR�PHDVXUH�FUHGLW�ULVN��

7KH�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�0D[LPXP�
/RVVHV��0/��������DQG�0/�������IRU�DOO�
FRXQWHUSDUWLHV�DOVR�KLJKOLJKWV�WKH�GDQJHU�RI�WKH�
XVH�RI�D�SHUFHQWLOH�PHDVXUH��7KH�ORZHU�WKH�
SHUFHQWLOH��WKH�JUHDWHU�WKH�FKDQFH�WKDW�WKH�
PHDVXUH�ZLOO�PLVV�RXWFRPHV�WKDW�KDYH�ORZ�
SUREDELOLWLHV�EXW�H[WUHPHO\�VHYHUH�LPSDFWV�

Conclusions

7KH�DPRXQW�RI�FUHGLW�ULVN�FDSLWDO�UHVHUYH�KDV�
EHHQ�D�VXEMHFW�RI�PXFK�GHEDWH��&XUUHQWO\��WKH�
%,6�PHWKRG�LV�WKH�RQO\�DSSURDFK�EDQNV�FDQ�XVH�
WR�VHW�WKHLU�UHVHUYHV��7KH�UHVXOWV�RI�WKLV�FDVH�VWXG\�
DUH�VXIILFLHQW�WR�VXSSRUW�PDQ\�RI�WKH�REVHUYDWLRQV�
PDGH�E\�WKH�,6'$�HYDOXDWLRQ�RI�FUHGLW�ULVN�DQG�
UHJXODWRU\�FDSLWDO�UHTXLUHPHQWV��,6'$�������
FRQFHUQLQJ�WKH�GHILFLHQFLHV�RI�WKH�UHJXODWRU\�
VWDQGDUG��2Q�WKH�RWKHU�KDQG��D�PRGHOV�EDVHG�
DSSURDFK��VXFK�DV�WKH�0RQWH�&DUOR�PHWKRG�XVHG�
LQ�WKLV�VWXG\��DGGUHVVHV�PDQ\�RI�WKHVH�FRQFHUQV�

7KH�0&�PHWKRG�FDQ�H[SOLFLWO\�DFFRXQW�IRU�
SUREDELOLWLHV�RI�GHIDXOW�DQG�UHFRYHU\��DQG�WKXV�
GLIIHUHQWLDWH�OHYHOV�RI�FUHGLW�ULVN�DPRQJ�EURDG�
FDWHJRULHV�RI�FUHGLW��,W�HVWLPDWHV�IXWXUH�H[SRVXUH�
EDVHG�RQ�D�VHW�RI�PDUNHW�VFHQDULRV�RYHU�DQ�
DSSURSULDWH�VLPXODWLRQ�KRUL]RQ��WKXV�DFFRXQWLQJ�
IRU�WKH�WHUP�VWUXFWXUH�RI�FUHGLW�ULVN�DQG�WKH�
HYROXWLRQ�RI�ULVN�IDFWRUV��7KLV�PRUH�DFFXUDWH�
HVWLPDWLRQ�RI�SRWHQWLDO�H[SRVXUH�OHDGV�WR�D�PRUH�
SUHFLVH�HYDOXDWLRQ�RI�WKH�LPSDFW�RI�QHWWLQJ�DQG�
PRQH\QHVV�RI�WKH�SRVLWLRQ��0RUHRYHU��WKH�0RQWH�
&DUOR�VLPXODWLRQ�LQIUDVWUXFWXUH�SURYLGHV�D�PXFK�
ULFKHU�VHW�RI�LQIRUPDWLRQ�ZKLFK�FUHGLW�PDQDJHUV�
FDQ�XVH�WR�H[SODLQ�WKH�FDXVHV�RI�WKH�H[SRVXUH�

%HFDXVH�WKH�%,6�DSSURDFK�GRHV�QRW�WDNH�LQWR�
DFFRXQW�WKH�HYROXWLRQ�RI�WKH�H[SRVXUH�WKURXJK�
WLPH��LWV�UHVXOWLQJ�UHVHUYH�FDQ�EH�HLWKHU�WRR�ORZ�RU�
WRR�KLJK��GHSHQGLQJ�RQ�WKH�QDWXUH�RI�WKH�
WUDQVDFWLRQV�DQG�WKH�OHYHO�RI�SUXGHQFH�UHTXLUHG��
8QGHU�WKH�0RQWH�&DUOR�PHWKRG��WKH�FDSLWDO�
UHVHUYHV�DUH�VHW�WR�FRYHU�D�PD[LPXP�ORVV�
FDOFXODWHG�DW�VRPH�OHYHO�RI�FRQILGHQFH��7KH�OHYHO�
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Credit exposure and credit loss
FKRVHQ�ZLOO�VLJQLILFDQWO\�DIIHFW�WKH�DPRXQW�RI�
UHVHUYH�WKDW�VKRXOG�EH�VHW�
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