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7KH�SHUIRUPDQFH�RI�JODVV�IXUQDFHV�LV�RI�PDMRU�LPSRUWDQFH�LQ�WKH�JODVV�LQGXVWU\��%DVLF�GHPDQGV�DUH�EHVW�

JODVV�TXDOLW\��ZLWK�PLQLPXP�HQHUJ\� FRQVXPSWLRQ� DQG� SROOXWLRQ��0HOW� FRQYHFWLRQ� DQG� WHPSHUDWXUH� ILHOGV�

GLUHFWO\�LPSDFW�WKH�JODVV�WDQN�SHUIRUPDQFH�DQG�JODVV�TXDOLW\��7KH�PHOW�FRQYHFWLRQ�GHWHUPLQHV�WKH�0LQLPXP�

5HVLGHQFH�7LPH� �057���ZKLFK� LV� IUHTXHQWO\� XVHG� DV� D� FULWHULRQ� IRU� JODVV� TXDOLW\� DQG� WDQN� SHUIRUPDQFH��

&RPSXWDWLRQDO� IOXLG� G\QDPLFV� �&)'�� FRQVWLWXWHV� D� YHU\� HIILFLHQW� WRRO� WR� VLPXODWH� WKH� PHOW� WKHUPR�

FRQYHFWLRQ� DQG� WR� LPSURYH� GHVLJQ� DQG� RSHUDWLRQ� RI� JODVV� WDQNV�� $� ZRUNLQJ� JURXS� RI� WKH� ,QWHUQDWLRQDO�
&RPPLVVLRQ�RQ�*ODVV�� WKH�7HFKQLFDO�&RPPLWWHH����� SURSRVHV�5RXQG�5RELQ�7HVWV�DV�EHQFKPDUNV�IRU� WKH�

&)'�PRGHOLQJ�RI�JODVV�WDQNV��7KH�UHVXOWV�RI�WKHVH�WHVWV�UHYHDO�WKDW�VWLOO�FRQVLGHUDEOH�GLIILFXOWLHV�SHUVLVW�LQ�

WKH� FDOFXODWLRQ� RI� WKH�057�� DFFRUGLQJ� WR� H[LVWLQJ� OLWHUDWXUH�� � 7KLV� SDSHU� SUHVHQWV� WKH� LPSRUWDQFH� RI� WKH�

QXPHULFDO�SUHFLVLRQ�IRU�WKH�FDOFXODWLRQ�RI�WKH�057�IRU�JODVV�IXUQDFH��+RZHYHU��WKH�VXE�PRGHOV�RI�WKH�7&���

SDUWLFLSDQWV� DQG� WKHLU� UHVSHFWLYH� GLIIHUHQFHV� PLJKW� KDYH� D� VLJQLILFDQW� LPSDFW� RQ� WKH� VLPXODWHG� PHOW�

FRQYHFWLRQ�DQG�WKH�IRXQG�057��7R�FKHFN�WKH� LPSDFW�RI� WKH�EDWFK�VXE�PRGHOV��D�SDUDPHWULF�VWXG\�RI� WKH�
ERXQGDU\�FRQGLWLRQV�RI�RXU��'�UHIHUHQFH�FDVHV�LV�SUHVHQWHG��

0LQLPXQ�UHVLGHQFH�WLPH��WUDQVLWLRQ�IXQFWLRQ�DQG�JODVV�TXDOLW\�

&RQWLQXRXV�JODVV�PHOWLQJ�WDQNV�UHSUHVHQW�WKHUPR�FKHPLFDO�UHDFWRUV�ZLWK�VWDWLRQDU\�IORZ�
XQGHU�QRUPDO�RSHUDWLRQ��7KH�PLQLPXP�UHVLGHQFH�WLPH��057��RI�VXFK�D�IORZ�V\VWHP�LV�JLYHQ�
E\�WKH�VKRUWHVW�SDVVDJH�WLPH�RI�D�VPDOO�IORZ�YROXPH�RQ�D�FULWLFDO�WUDMHFWRU\��7KH�057�LV�WKH�

VWDUWLQJ� SRLQW� RI� WKH� WUDQVLWLRQ� IXQFWLRQ� ( )τWI � RI� WKH� IORZ� V\VWHP��7KH� WUDQVLWLRQ� IXQFWLRQ�

SUHVHQWV� WKH� DQVZHU�RI� WKH� V\VWHP�RQ� D� VWHS� FKDQJH�DW� WKH� IORZ� LQOHW��7KLV� LV� LOOXVWUDWHG� LQ�
)LJ���� 7KH� WUDQVLWLRQ� IXQFWLRQ� DQG� WKH� 057� FDQ� EH� REWDLQHG� H[SHULPHQWDOO\� E\� VOLJKW�
FRPSRVLWLRQ� FKDQJHV� RU� WUDFHU� H[SHULPHQWV�� 6WHS� FKDQJHV� DW� WKH� LQOHW� UHVXOW� GLUHFWO\� LQ�

WUDQVLWLRQ� IXQFWLRQV�� LQOHW� FRQFHQWUDWLRQ� SHDNV� QHDU� WR�δ�IXQFWLRQV� UHVXOW� LQ� UHVLGHQFH� WLPH�
GLVWULEXWLRQV� UWG�� 7KH� WUDQVLWLRQ� IXQFWLRQ� LV� WKHQ� REWDLQHG� E\� LQWHJUDWLRQ� RI� WKH� UWG����
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6LPSOH�DQDO\WLFDO�VROXWLRQV�H[LVW�IRU�WZR�SULQFLSDO�IORZ�VLWXDWLRQV��
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7UDGLWLRQDO�JODVV�PHOWLQJ�WDQNV�SUHVHQW�D�YHU\�FRPSOH[�IORZ�SDWWHUQ��ZKLFK�PDNHV�LPSRVVLEOH�
D�VLPSOH�DQDO\WLFDO�FDOFXODWLRQ�RI�WKH�WUDQVLWLRQ�IXQFWLRQ��1XPHULFDO�PHWKRGV�DUH�UHTXLUHG�WR�
VLPXODWH� IORZ�� WUDFHUV� RU� YLUWXDO� SDUWLFOH� WUDMHFWRULHV� DQG� WUDQVLWLRQ� IXQFWLRQV�� 7KH� JODVV�
PHOWLQJ�SURFHVV�QHHGV�PLQLPXP�SURFHVV� WLPHV� IRU�JUDLQ�GLVVROXWLRQ�� FRUG�KRPRJHQLVDWLRQ��
EXEEOH�UHPRYDO�WR�REWDLQ�D�UHTXLUHG�JODVV�TXDOLW\��EDVHG�RQ�WKH�FRPSOHWH�GLVVROXWLRQ�RI�HDFK�
VSKHULFDO�VLOLFD�JUDLQ�ZLWK�WKH�LQLWLDO�GLDPHWHU�5��
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+LJKHU� WHPSHUDWXUHV� LQFUHDVH� WKH�GLIIXVLRQ� FRHIILFLHQW�'� DQG� LQWHQVH� FRQYHFWLRQ� LQFUHDVHV�
WKH� 6KHUZRRG� QXPEHU��7KLV� UHGXFHV� WKH� UHTXLUHG�PLQLPXP� WLPH� EXW� LQFUHDVHV� WKH� HQHUJ\�
FRQVXPSWLRQ�DQG�UHIUDFWRU\�FRUURVLRQ�DW�WKH�VDPH�WLPH��

7\SLFDO�057�DQG�WUDQVLWLRQ�IXQFWLRQ�RI�JODVV�WDQNV�

*ODVV� WDQNV� SUHVHQW� TXLWH� GLIIHUHQW� VL]HV� DQG� VKDSHV� GHSHQGLQJ� RQ� WKH� JODVV� W\SH��
TXDQWLW\� DQG�TXDOLW\� WR�EH�SURGXFHG��1HYHUWKHOHVV�� QRUPDOLVHG� WUDQVLWLRQ� IXQFWLRQV� DOORZ� D�
JHQHUDO�FRPSDULVRQ�RI�WKH�PHOW�FRQYHFWLRQ�LQ�VXFK�V\VWHPV��)LJ����FRPSDUHV�WKH�WI�RI�D�IORDW���
D� ERWWOH� JODVV�� � DQG� D� ODPS� EXOE� IXUQDFH��� 7KH� WUDQVLWLRQ� IXQFWLRQV� ZHUH� REWDLQHG� E\�
LQWHJUDWLRQ� RI� WKH� PHDVXUHG� UHVLGHQFH� WLPH� GLVWULEXWLRQV�� 7KH� QRUPDOLVDWLRQ� RI� WKH�
FRQFHQWUDWLRQ� LV� OLPLWHG� LQ� SUHFLVLRQ� ZLWK� DQ� HUURU� RI� DW� OHDVW� ���� GXH� WR� H[SHULPHQWDO�
XQFHUWDLQWLHV� �XQFHUWDLQWLHV� RI� LQMHFWHG�� UHFRYHUHG� DQG� PHDVXUHG� FRQFHQWUDWLRQV�� WLPH�
OLPLWDWLRQ�RI�H[SHULPHQW���7KH�H[SHULPHQW�RQ�WKH�ODPS�EXOE�IXUQDFH�ZDV�UHDOLVHG�ZLWK�D�ORQJ�

WHUP� SXOVH� LQVWHDG� RI� D�δ�SXOVH��2QO\� WKH� ILUVW� SDUW� RI� WKH� FXUYHV� UHSUHVHQW� WKH� WUDQVLWLRQ�
IXQFWLRQ��7KH�IROORZLQJ�FRQFOXVLRQV�FDQ�EH�GUDZQ�IURP�WKLV�FRPSDULVRQ��

• 7KH�057� LV� RQO\� �������RI� WKH� JHRPHWULF� UHVLGHQFH� WLPH� �D�ZHOO� NQRZQ� IDFW� IRU�
JODVV�WDQNV���

• /RZ� VORSHV� DW� WKH� VWDUW� RI� WKH� WI� PDNH� WKH� GHILQLWLRQ� RI� WKH� 057� PRUH� GLIILFXOW�
EHFDXVH�WKH�ORZ�TXDQWLW\�PD\�EH�LUUHOHYDQW�IRU�WKH�JODVV�TXDOLW\��

• +LJKHU�JODVV�TXDOLW\��IORDW��GRHV�QRW�V\VWHPDWLFDOO\�UHTXLUH�ORQJHU�057�FRPSDUHG�WR�
ERWWOH�JODVV��

• %XEEOLQJ�KDV�LQ�JHQHUDO�RQO\�D�PLQRU�LPSDFW�RQ�WKH�057��D�IDFW�RIWHQ�FRQILUPHG�E\�
QXPHULFDO�PRGHOOLQJ���

0DWKHPDWLFDO�PRGHOOLQJ�LV�H[SHFWHG�WR�FRQWULEXWH�VLJQLILFDQWO\�LQ�WKH�DQDO\VLV�RI�057�DQG�WR�
HYDOXDWH�WKH�LPSDFW�RI�FULWLFDO�WUDMHFWRULHV�RQ�WKH�JODVV�TXDOLW\��

5HTXLUHPHQWV�RQ�WKH�SUHFLVLRQ�RI�057�FDOFXODWLRQV�

7KH�EDVLF�UHODWLRQVKLS�RI�WKH�057�DQG�WKH�PHOW�FXUUHQWV�LV� LOOXVWUDWHG�)LJ�����$�YLUWXDO�
SDUWLFOH�LV�WDNHQ�XS�DW�W ��LQ�WKH�EDWFK�DUHD�E\�WKH�FRPELQHG�SXOO�DQG�UHFLUFXODWLRQ�IORZ��7KH�
UHVLGHQFH�WLPH�RQ�WKH�FULWLFDO�WUDMHFWRU\�LV�LQYHUVHO\�SURSRUWLRQDO�WR�WKH�SDUWLFOH�YHORFLW\��7KH�

PHDQ�SDUWLFOH�YHORFLW\�LV�SURSRUWLRQDO�WR�WKH�PHOW�IORZ���
SXOOUHF 00Y && +∝ ��

7DNLQJ�� IRU� H[DPSOH�� D�057�����WRR� VKRUW� WR� LQVXUH� D�JRRG�JODVV�TXDOLW\� IRU� D�JLYHQ�SXOO�
UDWH��DOO�VWDQGDUG�PHDQV�OLNH�EXEEOLQJ�DUH�DOUHDG\�LQ�RSHUDWLRQ��7KH�RQO\�PHDQ�OHIW�LV�D�ORQJHU�
FULWLFDO� WUDMHFWRU\� E\� WKH� LQFUHDVH� RI� WKH� IXUQDFH� OHQJWK��$� ���� VXUIDFH� DUHD� LQFUHDVH� RI� D�
PHGLXP�VL]H�IORDW�IXUQDFH�PHDQV�D�FRQVLGHUDEOH�KLJKHU�LQYHVWPHQW�FRVW��6R�WKH�FKDOOHQJH�IRU�
WKH� PDWKHPDWLFDO� PRGHOOLQJ� LV� FOHDU�� 7KH� SUHFLVLRQ� RI� WUDMHFWRU\� FDOFXODWLRQV� VKDOO� EH�
VLJQLILFDQWO\�EHWWHU�WKDQ�����LQ�WLPH�ZLWK�DQ�DGHTXDWH�SUHFLVLRQ�LQ�WHPSHUDWXUHV�DQG�YHORFLW\�
JUDGLHQWV��LI�PRGHOOLQJ�LV�WR�EH�XVHG�IRU�TXDQWLWDWLYH�SUHGLFWLRQV�RI�JODVV�TXDOLW\�DQG�WKH�VL]H�
GHWHUPLQDWLRQ�RI�JODVV� WDQNV�� ,W� LV� D� FUXFLDO� IHDWXUH�RI� FODVVLFDO� JODVV� WDQNV� WKDW� WKH�057� LV�
PDLQO\�GHWHUPLQHG�E\�WKH�LQWHUQDO�UHFLUFXODWLRQ�DQG�QRW�RQO\�E\�D�VLPSOH�SUHVVXUH�KHDG�GXH�
WR� SXOO� DQG� WDQN� JHRPHWU\�� 6XFK� IORZ� VLWXDWLRQV� VLJQLILFDQWO\� LQFUHDVH� WKH� UHTXLUHPHQWV� RQ�
PDWKHPDWLFDO�PRGHOOLQJ��

%HQFKPDUN�WHVWV�RI�057�FDOFXODWLRQV�

7KH�7HFKQLFDO�&RPPLWWHH�����7&����SURSRVHG�WKUHH�URXQG�URELQ�WHVWV��557��LQFOXGLQJ�
D�FRPSDULVRQ�RI�WKH�057�SUHGLFWHG�E\�WKH�GLIIHUHQW�SDUWLFLSDQWV��7KH�ILUVW�H[DPSOH��557���
FRQFHUQV� D� YLUWXDO�� VLPSOH� WDQN� ZLWK� D� SDUDOOHOHSLSHG� FDYLW\� DQG� D� WKURDW��� *HRPHWU\��
ERXQGDU\� FRQGLWLRQV� DQG� QXPHULFDO� JULG� ZHUH� SUHFLVHO\� IL[HG� LQ� WKLV� WHVW�� 'HVSLWH� WKHVH�



SUHFLVH�FRQGLWLRQV��TXLWH�GLIIHUHQW��057V�ZHUH�IRXQG�E\�WKH�SDUWLFLSDQWV�YDU\LQJ�IURP�����WR�
���� KUV�� 7HVW� QR�� �� �557��� FRQFHUQV� WKH� IRUPHUO\� )RUG� 1DVKYLOOH� IORDW� JODVV� IXUQDFH� IRU�
ZKLFK� QXPHURXV� H[SHULPHQWDO� GDWD�ZHUH�PDGH� DYDLODEOH��� 7KLV� WLPH�� WKH� SDUWLFLSDQWV�ZHUH�
PRUH� RU� OHVV� IUHH� UHJDUGLQJ� WKHLU� VXE�PRGHOV� �EDWFK�� FRPEXVWLRQ� HWF��� DQG� WKHLU� QXPHULFDO�
DSSURDFKHV�� $JDLQ�� TXLWH� VLJQLILFDQW� GLIIHUHQFHV� LQ� WKH� 057V� ZHUH� IRXQG�� 7KH� PHDVXUHG�
057�OLHV� LQ�EHWZHHQ������KUV��ZKHUHDV������KUV�ZHUH�SXEOLVKHG�DV�D�QXPHULFDO�UHVXOW���7KH�
557�� DFWXDOO\� UXQQLQJ� LV� D� UHILQHPHQW� RI� WKH� 557�� LQWHJUDWLQJ� EDWFK� PHOWLQJ� DQG�
FRPEXVWLRQ� VSDFH� UDGLDWLRQ�� $JDLQ�� TXLWH� VLJQLILFDQW� GLIIHUHQFHV� LQ� WKH� SUHGLFWHG� 057V�
DSSHDU�YDU\LQJ�IURP�����WR����KUV�IRU���W�G��+RZHYHU��WKLV�WHVW�LV�QRW�ILQLVKHG�\HW��

1XPHULFDO�DVSHFWV�RI�057�FDOFXODWLRQV�

$SDUW� IURP� WKH� PDWHULDO� SURSHUWLHV� DQG� ERXQGDU\� FRQGLWLRQV� RI� D� WDQN� VLPXODWLRQ�� WKH�
VWDQGDUG�FULWHULD�IRU�QXPHULFDO�057�FDOFXODWLRQV�DUH��

• )XOO�FRQYHUJHQFH�RI�WKH�IORZ�ILHOG�VLPXODWLRQ�

• 6KRUW�WLPH�VWHSV�IRU�WKH�WUDMHFWRU\�FDOFXODWLRQV��
+RZHYHU�� WKHVH�FRQGLWLRQV� DUH� LQFRPSOHWH� DQG�QRW� VXIILFLHQW� WR�JXDUDQWHH� WKH�SUHFLVLRQ�RI�
057�FDOFXODWLRQV���7KH�IROORZLQJ�WHVWV�VKRXOG�EH�DGGHG��

• &RPSDULVRQ�RI�QXPEHU�RI�LQMHFWHG�DQG�UHFRYHUHG�YLUWXDO�SDUWLFOHV�

• 9HULILFDWLRQ�RI�WUDMHFWRU\�ORRSLQJ�ZLWK�UHFLUFXODWLRQ�ZLWKRXW�SXOO�

• &RPSDULVRQ�RI�WUDMHFWRU\�FDOFXODWLRQV�ZLWK�VWUHDP�OLQH�FDOFXODWLRQV�

• 6XFFHVVLYH�QXPHULFDO�UHILQHPHQW�RI�JULG�DQG�WLPH�VWHSV��
7KH� IHDVLELOLW\� RI� VXFK� YHULILFDWLRQV� GHSHQGV�� RI� FRXUVH�� RQ� WKH� DYDLODEOH� RSWLRQV� RI� D�
QXPHULFDO�FRGH��,Q����WKH�557��ZDV�WKRURXJKO\�UHFDOFXODWHG��$OO�PHQWLRQHG�WUDMHFWRU\�WHVWV�
ZHUH� UHDOLVHG��$� VWULNLQJ� UHVXOW� LV� WKH� FKDQJH� RI� WKH� FULWLFDO� WUDMHFWRU\�ZLWK� JULG� UHILQHPHQW�
�VHH�)LJ�� ����7KH�QHZ�FULWLFDO� WUDMHFWRU\� LV� QRZ� LQ� WKH�PLGGOH�SODQH�RI� WKH� WDQN��7KH�057�
GHFUHDVHG�IURP����KUV�ZLWK�WKH�SUHVFULEHG�JULG�WR����KUV�ZLWK�������FHOOV��$�IXUWKHU�LQFUHDVH�
FKDQJHG�RQO\�VOLJKWO\�WKH�057�WR�D�ILQDO�YDOXH�RI�����KUV��VHH�)LJ�����
�

,PSDFW�RI�ERXQGDU\�FRQGLWLRQV�DQG�PHOW�SURSHUWLHV�RQ�057�

7KH�057�LV�ODUJHO\�GHWHUPLQHG�E\�WKH�PHOW�UHFLUFXODWLRQ��+HQFH��DOO�IDFWRUV�LQIOXHQFLQJ�
WKH�WKHUPR�FRQYHFWLRQ�DOVR�LQIOXHQFH�WKH�057��7KH�EDWFK�ERXQGDU\�FRQGLWLRQ�RI�WKH�557��
PD\� VHUYH� DV� DQ� H[DPSOH��7KH� EDWFK� LQOHW� ERXQGDU\� DV�GHILQHG� E\� WKH�7&��� �� UHVXOWV� LQ� D�
057�RI�����KUV�DIWHU�QXPHULFDO�UHILQHPHQW��$�EDWFK�KHDW�IOX[�ERXQGDU\�FRQGLWLRQ�DFFRUGLQJ�
WR���JLYHV�WKH�VDPH�057�LI�WKH�EDWFK�KHDW�IOX[�LV�LGHQWLFDO�LQ�ERWK�FDVHV����N:���7KH�LQFUHDVH�
RI� WKH�EDWFK� DUHD�KHDW� IOX[� FDXVHV� D�GHFUHDVH�RI� WKH�057�DV� VKRZQ� LQ�)LJ����$W� WKH� VDPH�
WLPH�� WKH� ERWWRP� WHPSHUDWXUH� GHFUHDVHV� VLJQLILFDQWO\�� )XUWKHU� IDFWRUV� LQIOXHQFH� WKH� 057��
ERWWRP� KHDW� ORVVHV�� PHOW� GHSWK� DQG� OHQJWK�� HIIHFWLYH� WKHUPDO� FRQGXFWLYLW\�� IUHH� VXUIDFH�
WHPSHUDWXUH�SURILOHV«�

&RQFOXVLRQV�

%HFDXVH�057�� JODVV� IORZ� DQG� WHPSHUDWXUHV� KDYH� D� VLJQLILFDQW� LPSDFW� RQ� JODVV� TXDOLW\��
SUHFLVH�FDOFXODWLRQV�RI�WKH�FULWLFDO�WUDMHFWRU\�DUH�FRPSXOVRU\�IRU�WDQN�VLPXODWLRQV�WR�EH�XVHG�
IRU�GLPHQVLRQLQJ��7KLV�UHTXLUHV�KLJK�SUHFLVLRQ�VLPXODWLRQV�RI�WKH�WKHUPR�FRQYHFWLRQ�LQ�JODVV�
WDQNV�� $V� D� FRQVHTXHQFH�� PHOW� SURSHUWLHV� DQG� ERXQGDU\� FRQGLWLRQV� VKDOO� EH� WKRURXJKO\�
NQRZQ��$WWHQWLRQ�VKDOO�DOVR�EH�SDLG�WR�WKH�QXPHULFDO�DVSHFWV�RI�057�FDOFXODWLRQV��
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������������������������������ �������������������

��0�.�&KRXGKDU\��$P�&HUDP�6RF������S���������������
��,QWHUQDWLRQQDO�&RPLVVLRQ�RI�*ODVV��7HFKQLFDO�FRPPLWWHH����PHHWLQJV��5RXQG�5RELQ�7HVW�

PDWKHPDWLFDO�VLPXODWLRQ�RI�WKH�IRUPHU�IRUG�1DVKYLOOH�)ORDW�JODVV�)XUQDFH
������������
��-�6PUFHN�DQG�-�6LPXQHN��6SUHFKDDO������S������������������
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