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7KH� $UJHQWLQH� EDQNLQJ� LQGXVWU\� KDV� H[SHULHQFHG� LQFUHDVLQJ� FRQVROLGDWLRQ� GXULQJ� WKH� ODVWGHFDGH��2Q�WKH�RQH�KDQG��LW�FDQ�EH�DUJXHG�WKDW�WKLV�KDV�UHVXOWHG�IURP�FRVW�HFRQRPLHV��SHUKDSVDVVRFLDWHG� ZLWK� WHFKQLFDO� FKDQJH�� %XW� RQ� WKH� RWKHU�� LW� FDQ� DOVR� EH� DUJXHG� WKDW� LQFUHDVHGFRQFHQWUDWLRQ� LQ� WKLV� LQGXVWU\� PD\� DOORZ� WKH� H[SORLWDWLRQ� RI� PDUNHW� SRZHU� LQ� WKH� LQSXW�GHSRVLWV��DQG�RXWSXW��ORDQV��PDUNHWV��7KHVH�LVVXHV�DUH�DGGUHVVHG�LQ�WKLV�VWXG\�XVLQJ�EDQN�OHYHOGDWD� IRU�$UJHQWLQH� UHWDLO� EDQNV� RYHU� WKH� SHULRG� ���������� WR� HVWLPDWH� D� FRVW�IXQFWLRQ� EDVHGPRGHO� LQFRUSRUDWLQJ� GHSRVLWV�� DQG� ORDQV�PDUNHW� SULFLQJ� EHKDYLRXU�� 7KH� UHVXOWV� SURYLGHHYLGHQFH� RI� PDUNHW� SRZHU� H[SORLWDWLRQ� LQ� WKH� PDUNHW� IRU� ORDQV� DQG� DOVR� WKH� SUHVHQFH� RIVLJQLILFDQW�FRVW� HFRQRPLHV��7KH� ILQGLQJV� IXUWKHU� VKRZ�DQ� LQFUHDVH� LQ� FRQVXPHUV©� VXUSOXV� DQGEDQNV©� SURILWV� RYHU� WKH�SHULRG� SRVVLEO\� DVVRFLDWHG� WR� WKH� H[SORLWDWLRQ� RI� FRVW� HFRQRPLHV� DQGWHFKQLFDO�FKDQJH�ZKLFK�PD\�KDYH�FRXQWHUDFWHG�WKH�HIIHFW�RI�PDUNHW�SRZHU�
.H\ZRUGV��EDQNLQJ�LQGXVWU\��PDUNHW�SRZHU��FRVW�HFRQRPLHV��ZHOIDUH�DQDO\VLV�-(/�FODVVLILFDWLRQ��/����*����&����'���
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�� ,QWURGXFWLRQ
7KH�EDQNLQJ�V\VWHP�KDV�WUDGLWLRQDOO\�H[SHULHQFHG�D�UHGXFHG�UROH�ZLWKLQ�WKH�$UJHQWLQH�HFRQRP\EHFDXVH� RI� ILQDQFLDO� UHSUHVVLRQ�� SROLWLFDO� XQFHUWDLQW\� DQG�PDFURHFRQRPLF� LQVWDELOLW\��%XW� WKHILQDQFLDO� OLEHUDOLVDWLRQ� RI� WKH� ����V�� WKH� FRQYHUWLELOLW\� SODQ� DQG� DVVRFLDWHG� PDMRU� VWUXFWXUDOUHIRUPV�VXFK�DV� WKH�OLEHUDOLVDWLRQ�RI�WUDGH��WKH�DGMXVWPHQW�RI�SXEOLF� ILQDQFH��SULYDWLVDWLRQ�DQGWKH�UHQHJRWLDWLRQ�RI�WKH�QDWLRQDO�GHEW�DOO�FRQWULEXWHG�WR�UHGXFLQJ�PDFURHFRQRPLF�LQVWDELOLW\�DQGVWLPXODWLQJ� UHFRYHU\�� 7KHVH� UHIRUPV� SURPSWHG� WKH� ILQDQFLDO� V\VWHP� WR� JURZ� LQ� D� PRUHFRPSHWLWLYH� HQYLURQPHQW�ZKLFK� LQ� WXUQ� OHG� WR� FKDQJHV� LQ� WKH� VWUXFWXUH� RI� WKH� EDQNLQJ� VHFWRUWRZDUGV�JUHDWHU�FRQVROLGDWLRQ��$V�D�UHVXOW�RI�WKLV�SURFHVV��ZKLFK�DFFHOHUDWHG�DIWHU�WKH�0H[LFDQFULVLV� RI� ������ WKH� QXPEHU� RI� EDQNV� DOPRVW� KDOYHG� GXULQJ� WKH� ����V� ZKLOH� FRQFHQWUDWLRQ� RIGHSRVLWV�DQG�ORDQV�DPRQJ�WKH�ODUJHVW�LQVWLWXWLRQV�LQFUHDVHG�VKDUSO\�
7KHVH�VLJQLILFDQW�FKDQJHV�UDLVH�LPSRUWDQW�SROLF\�FRQFHUQV��2Q�WKH�RQH�KDQG�� LW�FDQ�EH�DUJXHGWKDW� D� KLJK� OHYHO� RI� FRQFHQWUDWLRQ� FRXOG� DOORZ� EDQNV� WR� WDNH� DGYDQWDJH� RI� ROLJRSRO\� DQGROLJRSVRQ\�SRZHU�E\�UDLVLQJ�WKH�LQWHUHVW�UDWH�RQ�ORDQV�DQG�UHGXFLQJ�WKH�UDWH�RQ�GHSRVLWV�OHDGLQJWR� H[FHVV� SURILWV�� 2Q� WKH� RWKHU� KDQG�� WKH� LQFUHDVLQJ� VL]H� RI� EDQNV�PD\� EH� LQGLFDWLYH� RI� WKHSRWHQWLDO� IRU� VFDOH� DQG� RWKHU� W\SHV�RI� HFRQRPLHV��ZKLFK� FRXOG� DOORZ� ODUJHU� ILUPV� WR� LQFUHDVHWKHLU�FRVW�HIILFLHQF\��7KHVH�HIILFLHQF\�JDLQV�FDQ�EH�WUDQVIHUUHG�WR�ERUURZHUV�DQG�GHSRVLWRUV� LQWKH�IRUP�RI�KLJKHU�GHSRVLW�DQG�ORZHU�ORDQ�LQWHUHVW�UDWHV�LI�FRPSHWLWLRQ�OLPLWV�WKH�H[SORLWDWLRQ�RIPDUNHW� SRZHU��7KXV��PRGHOOLQJ� DQG�PHDVXULQJ� WKH�PDUNHW� DQG� FRVW� VWUXFWXUH� RI� WKH� EDQNLQJLQGXVWU\�UHTXLUHV�GHWDLOHG�FRQVLGHUDWLRQ�RI�WKH�ROLJRSRO\�DQG�ROLJRSVRQ\�QDWXUH�RI�WKH�PDUNHW�DVZHOO�DV�WKH�FRVW�VWUXFWXUH�RI�WKH�LQGXVWU\��6XFK�D�PRGHO�IDFLOLWDWHV�WKH�HYDOXDWLRQ�RI�ZKHWKHU�DQ\EHQHILWV� IURP�HIILFLHQF\�JDLQV�KDYH�EHHQ� WUDQVODWHG� WR� FXVWRPHUV� RU� LI� H[SORLWDWLRQ� RI�PDUNHWSRZHU�DQG�FRVW�HFRQRPLHV�KDV�LQVWHDG�UHVXOWHG�LQ�H[FHVV�SURILWV�
3UHYLRXV�VWXGLHV�KDYH�VHYHUDO�GUDZEDFNV��)LUVW��PRVW�VWXGLHV�KDYH�IRFXVHG�RQ�WKH�PHDVXUHPHQWRI�PDUNHW�SRZHU�ZLWKRXW�FRQVLGHUDWLRQ�RI�WKH�FRVW�VWUXFWXUH�RU�KDYH�HVWLPDWHG�FRVW�HFRQRPLHVLJQRULQJ�WKH�PDUNHW�LQIOXHQFHV�RQ�WKH�EHKDYLRXU�RI�EDQNV�DQG�XOWLPDWHO\�WKH�LPSDFW�RI�ERWK�RQHFRQRPLF�ZHOIDUH��6HFRQG��VWXGLHV�KDYH�EDVLFDOO\�UHOLHG�RQ�DJJUHJDWH�GDWD��ZKLFK�DUH�OLPLWLQJIRU� DW� OHDVW� WZR� UHDVRQV�� 2Q� WKH� RQH� KDQG�� UHVXOWV� EDVHG� RQ� WKH� DVVXPSWLRQ� WKDW� ILUPV� KDYHLGHQWLFDO� FRVW� IXQFWLRQV� PD\� EH� PLVOHDGLQJ� LI� ILUPV� DUH� KHWHURJHQHRXV�� 2Q� WKH� RWKHU� KDQG�GLIILFXOWLHV�HPHUJH�LI�WKH�LQGXVWU\�LV�UHSUHVHQWHG�LQ�WHUPV�RI�DQ�ROLJRSRO\�DQG�ROLJRSVRQ\�UDWKHUWKDQ� PRQRSRO\� DQG� PRQRSVRQ\� IUDPHZRUN�� DV� WKLV� UHTXLUHV� PRGHOOLQJ� LQGLYLGXDO� GHFLVLRQ�PDNLQJ�XQLWV��7KLUG��GHSRVLWV�KDYH�IUHTXHQWO\�EHHQ�FRQVLGHUHG�DV�LQSXWV��EXW� WKH�SRWHQWLDO� IRU
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ROLJRSVRQ\�SRZHU�LQ�WKLV�PDUNHW�KDV�EHHQ�LJQRUHG��)LQDOO\��PRVW�VWXGLHV�KDYH�DQDO\VHG�PDUNHWSRZHU�DW�WKH�QDWLRQ�ZLGH�OHYHO��WKHUHE\�RYHUORRNLQJ�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�QRWLRQ�RIWKH�UHOHYDQW�EDQNLQJ�PDUNHW�
7KLV�VWXG\�LQYHVWLJDWHV�WKH�PDUNHW�DQG�FRVW�VWUXFWXUH�RI�WKH�$UJHQWLQH�EDQNLQJ�LQGXVWU\�XVLQJ�DSDQHO�GDWD� VHW� IRU� WKH�SHULRG������������7KH�IRFXV�RI� WKH�DQDO\VLV� LV�RQ� WKH�PHDVXUHPHQW�RIPDUNHW�SRZHU��LQ�ERWK�WKH�PDUNHWV�IRU�ORDQV�DQG�GHSRVLWV���VFDOH�HFRQRPLHV�DQG�WHFKQRORJLFDOFKDQJH�DQG�WKHLU�LPSDFW�RQ�HFRQRPLF�ZHOIDUH� 7RZDUGV�WKLV�DLP�LW�XVHV�D�FRVW� IXQFWLRQ�EDVHGPRGHO� WR� FKDUDFWHULVH� WKH� FRVW� VWUXFWXUH� RI� UHWDLO� EDQNV� DORQJ� ZLWK� SURILW� PD[LPLVDWLRQFRQGLWLRQV�RYHU�ORDQV�DQG�GHSRVLWV��DQG�LW�FRQVLGHUV� UHJLRQDO�GLIIHUHQFHV�DV�IL[HG�HIIHFWV��7KHSDSHU� LV�RUJDQLVHG� DV� IROORZV�� 6HFWLRQ� �� SUHVHQWV� D� EULHI� RYHUYLHZ� RI� WKH�$UJHQWLQH� EDQNLQJVHFWRU�ZKLOH�VHFWLRQ���UHYLHZV�UHODWHG�VWXGLHV�UHJDUGLQJ�WKH�PHDVXUHPHQW�RI�PDUNHW�SRZHU�DQGFRVW� HFRQRPLHV� LQ� WKLV� LQGXVWU\�� 6HFWLRQ� �� LQWURGXFHV� WKH� PRGHO� DQG� VHFWLRQ� �� SUHVHQWV� LWVHPSLULFDO� LPSOHPHQWDWLRQ�� WKH�GDWD� VRXUFHV�DQG�GLVFXVVHV� WKH� UHVXOWV�� )LQDOO\�� WKH� ODVW� VHFWLRQVXPPDULVHV�DQG�SUHVHQWV�WKH�FRQFOXVLRQV�

�� 7KH�$UJHQWLQH�%DQNLQJ�,QGXVWU\�LQ�WKH�����V
$W�WKH�HQG�RI�WKH�����V�WKH�$UJHQWLQH�HFRQRP\�ZDV�FKDUDFWHULVHG�E\�KLJK�LQIODWLRQ�DV�D�UHVXOWRI� LQFUHDVLQJ� ILVFDO� LPEDODQFHV� DQG� IRUHLJQ� GHEW� H[SDQVLRQ� RYHU� WKH� GHFDGH�� 'XULQJ� ����FRQVXPHU�SULFHV�LQFUHDVHG�E\���������WKH�UHDO�H[FKDQJH�UDWH�UHDFKHG�WKH�KLJKHVW�KLVWRULF�OHYHO�*'3� GURSSHG� E\� ����� OHDGLQJ� WR� D� VXUSOXV� LQ� WKH� EDODQFH� RI� WUDGH� RI� ����� ELOOLRQV� DQG� WKHXQHPSOR\PHQW�UDWH�URVH�WR�������,Q�WKLV�FRQWH[W��WKH�JRYHUQPHQW�VHW�RXW�DQ�DPELWLRXV�HFRQRPLFSURJUDPPH� RULHQWHG� WRZDUGV� GHUHJXODWLRQ� RI� PDUNHWV�� OLEHUDOLVDWLRQ� RI� ILQDQFLDO� PDUNHWV�UHQHJRWLDWLRQ�RI�SXEOLF�GHEW��UHRUJDQLVDWLRQ�RI�WKH�SXEOLF�VHFWRU�PDLQO\�WKURXJK�WKH�SULYDWLVDWLRQRI� SXEOLF� XWLOLWLHV� DQG� RSHQLQJ� RI� WUDGH�� $W� WKH� EHJLQQLQJ� RI� ����� ZLWK� WKH� IL[LQJ� RI� WKHH[FKDQJH� UDWH� WKURXJK� WKH� &RQYHUWLELOLW\� /DZ� WKH� SHUIRUPDQFH� RI� WKH� $UJHQWLQH� HFRQRP\FKDQJHG� WR� D� VXEVWDQWLDO� GHJUHH� DQG� WKH� PDFURHFRQRPLF� LQVWDELOLW\� QRWDEO\� UHGXFHG�� DQQXDOLQIODWLRQ�UDWH�IHOO�WR�RQH�GLJLW��*'3 LQFUHDVHG�DW�DQ�DQQXDO�UDWH�RI������WKURXJKRXW�WKH�ILUVW�KDOIRI�WKH�GHFDGH��DOWKRXJK�JURZWK�UDWHV�KDYH�EHHQ�YRODWLOH�VLQFH��������ILVFDO�GHILFLW�WKDW�UHDFKHG���RI�*'3 ZDV� YLUWXDOO\� HOLPLQDWHG�EXW�XQHPSOR\PHQW� LQFUHDVHG�� WKH� WUDGH� EDODQFH� VXUSOXVEHFDPH�GHILFLW�DQG�IRUHLJQ�GHEW�LQFUHDVHG��
� 7KH�&RQYHUWLELOLW\�/DZ�LQVWLWXWHG�D�GROODU�VWDQGDUG�DQG�D�GXDO�FXUUHQF\�V\VWHP��LQ�ZKLFK�ERWK�WKH�GROODUDQG�WKH�SHVR�ZHUH� OHJDO� WHQGHU��7KH�QHZ� ODZ� IRUELG� WKH�&HQWUDO�EDQN� IURP� XVLQJ� WKH�PRQH\� VXSSO\� WRILQDQFH�WKH�SXEOLF�GHILFLW��DQG�PRQH\�FUHDWLRQ�ZDV�SHUPLWWHG�RQO\�WR�WKH�H[WHQW�WKDW�LQWHUQDWLRQDO�UHVHUYHV
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7KH�HIIHFWV�RI�ERWK�HFRQRPLF�UHFRYHU\�DQG�ILQDQFLDO�OLEHUDOLVDWLRQ�KDG�D�VLJQLILFDQW�LPSDFW�RQWKH�IXQFWLRQLQJ�RI�GRPHVWLF�ILQDQFLDO�DQG�FUHGLW�PDUNHWV��EDVLFDOO\�FKDUDFWHULVHG�E\�DQ�LQFUHDVHLQ�WKH�GHJUHH�RI�PRQHWLVDWLRQ�DQG�DQ�LPSURYHPHQW�LQ�WKH�FUHGLW�YROXPH�� ,Q�FRQFXUUHQFH��D�QHZ&HQWUDO� %DQN� &KDUWHU� DLGHG� WKH� UHFRYHU\�� PRGHUQLVDWLRQ� DQG� GHYHORSPHQW� RI� WKH� ILQDQFLDOVHFWRU��,Q�SDUWLFXODU��LW�OLPLWHG�UHGLVFRXQWLQJ�DQG�SXEOLF�VHFWRU�ORDQV�WR�HPHUJHQFLHV�DQG�IRUEDGHWKH� XVH� RI� PRQH\� VXSSO\� WR� ILQDQFH� SXEOLF� GHILFLW� $W� WKH� VDPH� WLPH�� SURIRXQG� UHIRUPVUHJDUGLQJ� UHJXODWLRQ� ZHUH� LPSOHPHQWHG�� 7KH� &HQWUDO� %DQN� LPSURYHG� WKH� UHJXODWLRQ� DQGVXSHUYLVLRQ�RI�FDSLWDO�DQG�UHVHUYH�UHTXLUHPHQWV�DQG�WKH�LQVSHFWLRQ�RI�ILQDQFLDO�HQWLWLHV�WKURXJKWKH�6XSHULQWHQGHQFH�RI�)LQDQFLDO�,QVWLWXWLRQV��0RUH�VHYHUH�QRUPV�FRQFHUQLQJ�FDSLWDO�DGHTXDF\�GLYHUVLILFDWLRQ� RI� FUHGLW� ULVNV�� SURYLVLRQV� IRU� QRQ�SHUIRUPLQJ� ORDQV� DQG� PLQLPXP� DXGLWLQJVWDQGDUGV� ZHUH� DGRSWHG�� ,Q� DGGLWLRQ�� IRUHLJQ� HQWU\� UHVWULFWLRQV� ZHUH� ORRVHQHG� DQG� D� SURFHVVWRZDUGV�WKH�SULYDWLVDWLRQ�RI�VWDWH�RZQHG�EDQNV�VWDUWHG�
7DEOH��0HUJHUV�DQG�DFTXLVLWLRQV��IDLOXUHV��SULYDWLVDWLRQ�DQG�HQWU\�LQ�WKH$UJHQWLQH�EDQNLQJ�VHFWRU�����������

7\SH�RI�EDQN 'HFHPEHU���� 0	$ ) 7 3 $ 'HFHPEHU����
3XEOLF �� �� �� � ��� � ����1DWLRQDO � � � � �� � ���5HJLRQDO �� �� �� � ��� � ��
3ULYDWH ��� ��� ��� � �� � ����'RPHVWLF ��� ��� ��� � �� � ����)RUHLJQ
 �� �� � �� � � ��
7RWDO ��� ��� ��� � � � ��6RXUFH�� 2ZQ� FDOFXODWLRQV� EDVHG� RQ�%&5$��0	$�� PHUJHUV� DQG� DFTXLVLWLRQV�� )�� IDLOXUHV�� 7�� WUDQVIRUPDWLRQV�� 3�SULYDWLVDWLRQV�� $�� DXWKRULVDWLRQ� RI� QHZ� HQWLWLHV�
 2QO\� LQFOXGHV� EUDQFKHV� RI� IRUHLJQ� EDQNV�� %DQNV� FRQWUROOHG� E\IRUHLJQ�RZQHUV�EXW�UHJLVWHUHG�LQ�$UJHQWLQD�DUH�FRQVLGHUHG�GRPHVWLF�

&RQVHTXHQWO\�� WKH� UHIRUPV� LPSOHPHQWHG� WKURXJKRXW� WKH� GHFDGH� RI� WKH� ����V� OHG� WR� IDLOXUHV�PHUJHUV�DQG�DFTXLVLWLRQV�DQG�DOVR�WR�WKH�HQWU\�RI�ODUJH�IRUHLJQ�LQVWLWXWLRQV��ZKLFK�SURPSWHG�DFRQVWDQW�SURFHVV�RI�FRQVROLGDWLRQ� WKDW�DFFHOHUDWHG�GXULQJ� WKH�0H[LFDQ�FULVLV�RI�������6HYHUDOVLJQLILFDQW�WUDQVDFWLRQV�WRRN�SODFH�EHWZHHQ������DQG������ZKHUHE\�%ULWLVK��&DQDGLDQ��)UHQFKDQG�6SDQLVK� ILQDQFLDO� LQVWLWXWLRQV�� DPRQJ� RWKHUV�� DFTXLUHG�PDQ\� GRPHVWLF� EDQNV�� 7KHVH�QHZ
ZHUH� LQFUHDVHG�� 7KH�JXDUDQWHH� RI� GHSRVLWV�ZDV� FRPSOHWHO\� HOLPLQDWHG� DQG� UHLQVWDWHG� LQ� ����� DIWHU� WKH0H[LFDQ�FULVLV��9pJDQ]RQqV�DQG�:LQRJUDG��������� 7KH�0��WR�*'3�UDWLR��D�PHDVXUH�RI� ILQDQFLDO�GHSWK��UDLVHG�IURP������LQ������ WR������� LQ������DQG������LQ�������$%$��������
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HQWUDQWV�DGGHG�WR�VHYHUDO�H[LVWLQJ�IRUHLJQ�EDQNV�LQFOXGLQJ�&LWLEDQN��%DQN�%RVWRQ��$%1�$PURDQG�/OR\GV��$V�D�UHVXOW�RI�WKLV�SURFHVV��WKH�QXPEHU�RI�EDQNV�GURSSHG�IURP�����WR��� EHWZHHQ�����DQG�������DV�7DEOH���VKRZV� 7KH����IDLOXUHV�DQG�WKH����PHUJHUV�DQG�DFTXLVLWLRQV��DOPRVWDOO� RI� WKHP� DPRQJ� SULYDWH� EDQNV�� H[SODLQ� WKLV� UHGXFWLRQ� LQ� WKH� QXPEHU� RI� LQVWLWXWLRQV�� ,QDGGLWLRQ�� WKH� SULYDWLVDWLRQ� RI� DOPRVW� KDOI� RI� WKH� ��� SXEOLF� UHJLRQDO� EDQNV� RSHUDWLQJ� LQ� ����H[SODLQV�WKH�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�SXEOLF�EDQNV�
7DEOH��0DUNHW�VWUXFWXUH�DQG�DFWLYLW\�OHYHO�LQ�WKH�$UJHQWLQH�EDQNLQJ�LQGXVWU\�����������

0HDVXUH ���� ���� ���� ���� ���� ���� ���� ����
1XPEHU�RI�EDQNV ��� ��� ��� ��� ��� ��� �� ��9ROXPH��ELOOLRQ���
/RDQV ���� ��� ���� ���� ���� ���� ���� ����'HSRVLWV ���� ���� ���� ���� ���� ���� ���� ����1XPEHU�RI�DFFRXQWV��PLOOLRQ�/RDQV ��� ��� ��� ��� ��� ��� ��� ����'HSRVLWV ��� ��� ��� ���� ���� ���� ���� ����&RQFHQWUDWLRQ�

++, ����� ����� ����� ����� ����� ����� ����� �����0DUNHW�VKDUH����

/DUJH ���� ���� ���� ���� ���� ���� ���� ����0HGLXP ���� ���� ���� ���� ��� ���� ��� ���6PDOO ��� ��� ��� ��� ���� ��� ��� ���3XEOLF ���� ���� ���� ���� ���� ���� ���� ����3ULYDWH ���� ���� ���� ���� ���� ���� ���� ����6RXUFH��2ZQ�FDOFXODWLRQV�EDVHG�RQ�%&5$��
�&RQVWDQW�SHVRV�'HFHPEHU�������

�/RDQV�

'HVSLWH� WKH�QRWHZRUWK\� UHGXFWLRQ� LQ� WKH�QXPEHU� RI� LQVWLWXWLRQV��7DEOH� �� VKRZV� WKDW� ILQDQFLDOLQWHUPHGLDWLRQ�VLJQLILFDQWO\�LQFUHDVHG�DV�GHSRVLWV�DQG�ORDQV�URVH�IURP�������DQG�������WR������DQG� ������ ELOOLRQV� UHVSHFWLYHO\�� ZLWK� DQ� LPSUHVVLYH� MXPS� LQ� WKH� QXPEHU� RI� DFFRXQWV�&RQFHQWUDWLRQ��DV�PHDVXUHG�E\�HLWKHU�GHSRVLWV�RU�ORDQV��DOVR�LQFUHDVHG�VKDUSO\��7KH�+HUILQGKDO+LUVFKPDQ� ,QGH[� �++,�� HVWLPDWHG� IRU� ORDQV LQFUHDVHG� QRWLFHDEO\� EXW� LW� UHPDLQHG� ORZ� LQDEVROXWH� WHUPV�� JRLQJ� IURP�DERXW� ���� WR� ���� RYHU� WKH� HQWLUH� SHULRG�� 7KLV� WHQGHQF\� WRZDUGVLQFUHDVLQJ� FRQFHQWUDWLRQ� FRXOG� EH� H[SODLQHG� E\� WKH� PHUJHUV� DQG� DFTXLVLWLRQV� WKDW� QRW� RQO\UHGXFHG�WKH�QXPEHU�RI�EDQNV�EXW�DOVR�WHQGHG�WR�LQFUHDVH�WKH�LQHTXDOLW\�LQ�WKH�VL]H�GLVWULEXWLRQ
� 7KH�++,�RI�FRQFHQWUDWLRQ�LV�GHILQHG�DV�WKH�VXP�RI�WKH�VTXDUHG�PDUNHW�VKDUHV�RI�DOO�EDQNV�LQ�WKH�PDUNHW�7KH��IRUPXOD�LV�++, ¦VM� �Y�����1��ZKHUH�VM LV�WKH�PDUNHW�VKDUH�RI�EDQN�M��1 WKH�QXPEHU�RI�EDQNV�LQ�WKHPDUNHW�DQG�Y WKH�FRHIILFLHQW�RI�YDULDWLRQ�RI�EDQNV©�PDUNHW� VKDUHV��7KH�++,�V\QWKHVLVHV� LQIRUPDWLRQ�RQERWK�WKH�GLVWULEXWLRQ�RI�PDUNHW�VKDUHV�DQG�WKH�QXPEHU�RI�EDQNV�LQ�WKH�PDUNHW��%\�FRQVWUXFWLRQ��WKH�++,
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RI� EDQNV�� $V� 7DEOH� �� DOVR� VKRZV�� ODUJH� EDQNV� LQFUHDVHG� WKHLU� PDUNHW� VKDUH� RI� ORDQV� IURP������ LQ� ����� WR� ������ LQ� ������ ZKLOH�PHGLXP� DQG� VPDOO�VL]HG� LQVWLWXWLRQV� ORVW� ����� DQG�����RI�WKH�PDUNHW�LQ�ORDQV�RYHU�WKH�SHULRG��7KHVH�ILJXUHV�DOVR�LQGLFDWH�WKDW�SXEOLF�EDQNV�ORVWWKHLU�PDUNHW�VKDUH�WR�SULYDWH�LQVWLWXWLRQV�LQ�WKH�PDUNHW�IRU�ORDQV�PDLQO\�GXH�WR�WKH�SULYDWLVDWLRQVRI�UHJLRQDO�SXEOLF�EDQNV�PHQWLRQHG�DERYH�
7DEOH��)LQDQFLDO�LQGLFDWRUV�IRU�WKH�$UJHQWLQH�EDQNLQJ�LQGXVWU\�����������

,QGLFDWRU���� ���� ���� ���� ���� ���� ���� ���� ����
,QWHUHVW�UDWHV��DQQXDO�'HSRVLWV
 ��� ��� ��� ��� ��� ��� ��� ���/RDQV
 ���� ���� ���� ���� ���� ���� ���� ����&DOO�PRQH\ ��� ��� ��� ��� ��� ��� ��� ���(FRQRPLF�HIILFLHQF\2SHUDWLQJ�H[SHQVHV���$VVHWV ���� ���� ���� ���� ���� ���� ���� ����/DERXU�H[SHQVHV���$VVHWV ���� ���� ���� ���� ���� ���� ���� ����'HSRVLWV�(PSOR\HH��WKRXVDQG��� ��� ��� ��� ��� ��� ��� ��� ���3URILWDELOLW\3URILW���(TXLW\��U2(� ���� ���� ����� ���� ���� ���� ���� �����3URILW���$VVHW���U2$� ���� ���� ����� ���� ���� ���� ���� �����1HW�LQWHUHVW�LQFRPH���$VVHWV ���� ���� ���� ���� ���� ���� ���� ����6RXUFH��2ZQ�FDOFXODWLRQV�EDVHG�RQ�DJJUHJDWH�ILQDQFLDO�VWDWHPHQWV��
$YHUDJH�RI�LQWHUHVW�UDWHV�RQ�GHSRVLWV��ORDQV��LQGRPHVWLF�DQG�IRUHLJQ�FXUUHQF\��ZHLJKWHG�E\�WKH�YROXPH�RI�GHSRVLWV��ORDQV��

7KH�OHYHO�RI�LQWHUHVW�UDWHV�DV SUHVHQWHG�LQ�7DEOH���VXJJHVWV� WKDW�WKH� LQWHUPHGLDWLRQ�VSUHDG�KDVEHHQ VLJQLILFDQW�RYHU�WKH�SHULRG��DOWKRXJK LW�GHFOLQHG�IURP�������LQ������WR�������LQ�������7KH�ILJXUHV�LQ�7DEOH���DOVR�VKRZ�WKDW�LQWHUHVW�UDWHV�VLJQLILFDQWO\�URVH�GXULQJ�WKH�0H[LFDQ�FULVLVRI������EXW�WKDW�DW�WKH�HQG�RI�WKH�SHULRG�WKH�LQWHUHVW�UDWH�RQ�GHSRVLWV�HTXDOV�LWV�LQLWLDO�OHYHO�ZKLOHWKDW� RQ� ORDQV� LV� RQH� VL[WK� ORZHU� WKDQ� LWV� LQLWLDO� YDOXH�� 7KH� HIILFLHQF\� UDWLRV� VXJJHVW� D� FOHDULPSURYHPHQW� RYHU� WKH� HQWLUH� SHULRG�� 2Q� WKH� RQH� KDQG�� WKH\� VKRZ� D� VXVWDLQHG� GHFUHDVH� LQRSHUDWLQJ� H[SHQVHV� DV� D� SURSRUWLRQ� RI� WRWDO� DVVHWV� IURP� ����� WR� ����� �WKH� UHGXFWLRQ� LQ� WKHQXPEHU�RI�HPSOR\HHV�DV�ZHOO�DV�LQ�ZDJHV�VHHPV�WR�EH�RQH�RI�WKH�PDLQ�UHDVRQV�WKDW�H[SODLQV�WKLVWHQGHQF\���2Q�WKH�RWKHU��GHSRVLWV�SHU�HPSOR\HH�DOPRVW�WULSOHG�GXULQJ�WKH�SHULRG�VXJJHVWLQJ�DQLQFUHDVH� LQ� WKH� GHJUHH� RI� ¨EDQFDULVDWLRQ©� DQG� LQ� ODERXU� SURGXFWLYLW\�� 'HVSLWH� WKHVH� FKDQJHV�
KDV�DQ�XSSHU�YDOXH�RI��������� LQ� WKH�FDVH�RI�D�PRQRSROLVW� ILUP�ZLWK������RI� WKH�PDUNHW�� DQG� WHQGV� WR]HUR�LQ�WKH�FDVH�RI�D�ODUJH�QXPEHU�RI�ILUPV�ZLWK�VPDOO�PDUNHW�VKDUHV�� 7KH�QXPEHU�RI�EDQNV�GURSSHG�IURP�����WR����DQG�WKH�GLVSHUVLRQ�LQ�PDUNHW�VKDUHV�LQFUHDVHG�IURP�����WR�������D�PHDVXUH�RI�GLVSDULW\�DPRQJ�EDQNV��



�

SURILWDELOLW\�� PHDVXUHG� E\� UHWXUQV� RQ� HTXLW\� RU� UHWXUQV� RQ� DVVHWV�� VKRZV� QR� VLJQLILFDQWLPSURYHPHQW��

�� 3UHYLRXV�6WXGLHV
7KH� WUDGLWLRQDO�DSSURDFK WR� WKH� DQDO\VLV� RI�PDUNHW� SRZHU� LV� EDVHG� RQ� WKH� VWUXFWXUH�FRQGXFW�SHUIRUPDQFH� K\SRWKHVLV� �6&3���7KH�FRQFHSWXDO�EDVLV� RI� WKLV� SDUDGLJP��GXH� WR�0DVRQ� ������DQG� %DLQ� �������� EDVLFDOO\� VWDWHV� WKDW� KLJK� OHYHOV� RI� FRQFHQWUDWLRQ� �VWUXFWXUH�� IDFLOLWDWH� WKHDGRSWLRQ�RI�FROOXVLYH�EHKDYLRXU�DQG�WKXV�WKH�VHWWLQJ�RI�KLJKHU�SULFHV�DQG�UHGXFHG�RXWSXW�OHYHOV�FRQGXFW�� XOWLPDWHO\� OHDGLQJ� WR� KLJKHU� SURILWDELOLW\� �SHUIRUPDQFH��� &RZOLQJ� DQG� :DWHUVRQ�������� 'DQVE\� DQG� :LOOLJ� ������� DQG� RWKHUV� GHPRQVWUDWH� WKDW� WKHUH� DUH� VRPH� PDUNHWFRQGLWLRQV�XQGHU�ZKLFK�WKH�K\SRWKHVLV�LV�YDOLG��,Q�FRQWUDVW��VHYHUDO�HFRQRPLF�WKHRULHV�FKDOOHQJHWKH�UHDOLVP�RI�WKRVH�VSHFLDOLVHG�FRQGLWLRQV�DQG�VKRZ�WKDW�WKH�VWUXFWXUH�SHUIRUPDQFH�OLQNDJH�FDQGLVDSSHDU� XQGHU� DOWHUQDWLYH� DVVXPSWLRQV�� )RU� H[DPSOH�� WKH� WKHRU\� RI� FRQWHVWDEOH� PDUNHWVGHVFULEHV�RQH�VHW�RI�FRQGLWLRQV�WKDW�\LHOG�FRPSHWLWLYH�RXWFRPHV�HYHQ� LQ�FRQFHQWUDWHG�PDUNHWV�%DXPRO�HW��DO����������DQRWKHU�H[DPSOH�LV�WKH�WKHRU\�RI�WULJJHU�SULFH�VWUDWHJLHV�ZKLFK�VXJJHVWVRQH� PHDQV� E\� ZKLFK� FROOXVLYH� EHKDYLRXU� PD\� EH� VXVWDLQHG� DPRQJ� DUELWUDULO\� PDQ\� ILUPV�)ULHGPDQ��������
(PSLULFDO� VWXGLHV� EDVHG� XSRQ� WKLV� K\SRWKHVLV� XVXDOO\� H[SORUH� GLIIHUHQW� UHODWLRQVKLSV� EHWZHHQVWUXFWXUDO�FRQFHQWUDWLRQ�PHDVXUHV� DQG�SURILW�PDUJLQV� RU�SULFH� OHYHOV�� ,Q�JHQHUDO�� WKHVH�VWXGLHVVHHP� WR� SURYLGH� VXSSRUW� IRU� WKH� VWUXFWXUH�SHUIRUPDQFH� OLQNDJH�EXW�PHWKRGRORJLFDO� DQG� RWKHUIODZV� KDYH� SHUPHDWHG� PDQ\� RI� VXFK� ZRUNV�� *LOEHUW� ������� DQG�:HLVV� ������� SURYLGH� JRRGVXPPDULHV� RI� SURILW�� DQG� SULFH�FRQFHQWUDWLRQ� VWXGLHV� LQ� EDQNLQJ� ZKLOH� 'HPVHW]� �������6PLUORFN� ������� DQG� .LPPHO� ������� SUHVHQW� VRPH� PHWKRGRORJLFDO� FULWLFLVPV�� 0RUH� UHFHQWVWXGLHV�VXFK�DV�.XUWV�DQG�5KRDGHV��������DQG�%HUJHU��������������WU\� WR�IL[� WKHVH�IODZV�EXWSURYLGH� OLPLWHG� VXSSRUW� IRU� WKH� VWUXFWXUH�SHUIRUPDQFH� UHODWLRQVKLS� LQ� EDQNLQJ�� ,W� WKHUHIRUH
� 7KH�LQWHUPHGLDWLRQ�VSUHDG�LV�VLPSO\�PHDVXUHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�LQWHUHVW�UDWH�RQ�ORDQV�DQGWKDW�RQ�GHSRVLWV�� $UJHQWLQH�EDQNLQJ�LQVWLWXWLRQV�KDYH� ORZ�SURILWDELOLW\�ZKHQ� FRPSDUHG�ZLWK�(XURSHDQ�8QLRQ� �(8��DQG2UJDQLVDWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ�DQG�'HYHORSPHQW��2(&'��FRXQWULHV��)RU�H[DPSOH��WKH�DYHUDJHUHWXUQ� RQ� HTXLW\� IRU�8(� DQG�2(&'� FRXQWULHV� LQ� �����ZDV� ����� DQG� ������ UHVSHFWLYHO\� FRPSDUHG� WR������$UJHQWLQH�EDQNV�KDYH�DOVR�YHU\�KLJK�LQWHUPHGLDWLRQ�PDUJLQV�UHODWLYH�WR�8(�DQG�2(&'�FRXQWULHVL�H��QHW�LQWHUHVW�LQFRPH�DV�D�SHUFHQWDJH�RI�WRWDO�DVVHWV�ZHUH������DQG�������FRPSDUHG�WR��������)LQDOO\�EDQNLQJ� LQVWLWXWLRQV� LQ� $UJHQWLQD� KDYH� KLJK� UDWLRV� IRU� RSHUDWLQJ� DQG� ODERXU� H[SHQVHV� L�H�� WKH� UDWLR� RIRSHUDWLQJ�H[SHQVHV�DV�D�SHUFHQWDJH�RI�WRWDO�DVVHWV�LQ�8(�DQG�2(&'�FRXQWULHV�ZHUH������DQG�������ZKLOH������LQ�$UJHQWLQD�
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EHFRPHV� HYLGHQW� WKDW� D� ODFN� RI� VWURQJ� WKHRUHWLFDO� IRXQGDWLRQV� DQG� PL[HG� HPSLULFDO� UHVXOWVPRWLYDWHG�WKH�VHDUFK�IRU�DOWHUQDWLYH�PHWKRGRORJLHV�WR�DQDO\VH�PDUNHW�SRZHU�
$Q�DOWHUQDWLYH�DSSURDFK WR�WKH�DQDO\VLV�RI�PDUNHW�SRZHU��EDVHG�RQ�PRUH�VRXQG�PLFURHFRQRPLFIRXQGDWLRQV�� GLUHFWO\� H[SORUHV� WKH� EHKDYLRXU� RI� RXWSXW� RU� SULFH� LQVWHDG� RI� UHO\LQJ� RQ� DQREVHUYDWLRQ�RI�PDUNHW�VWUXFWXUH��0RUH�SUHFLVHO\��WKLV�DSSURDFK�DVVXPHV�WKDW�ILUPV�VHW�SULFHV�RUTXDQWLWLHV�LQ�RUGHU�WR�PD[LPLVH�SURILWV�DQG�WKDW�VXFK�D�GHFLVLRQ�LV�EDVHG�RQ�FRVW�FRQVLGHUDWLRQVDQG�RQ�WKH�GHJUHH�RI�FRPSHWLWLRQ�LQ�WKH�PDUNHW��ZKLFK�GHSHQGV�RQ�GHPDQG�FRQGLWLRQV�DQG�DOVRRQ� WKH� FKDUDFWHULVWLFV� RI� LQWHUDFWLRQ� DPRQJ� ILUPV� �VHH� ,ZDWD�� ������ $SSHOEDXP�� ������ �����*ROORS DQG�5REHUWV���������7KHQ��LI�WKH�LQYHUVH�PDUNHW�GHPDQG�LV�JLYHQ�E\�S S�4�]��ZKHUH�S�LVSULFH��4�PDUNHW� RXWSXW� DQG�]� D�YHFWRU�RI�RWKHU� VKLIW� YDULDEOHV�� DQ� HIIHFWLYH�PDUJLQDO� UHYHQXHIXQFWLRQ�FDQ�EH�GHILQHG�DV�05 S�O�K �ZKHUH�K LV�WKH�SULFH�VHPL�HODVWLFLW\�RI�GHPDQG�DQG�O LVDQG�LQGH[�RI�PDUNHW�SRZHU��� 1H[W��WKH�HTXLOLEULXP�FRQGLWLRQ�WKDW�WKH�LQGXVWU\��RU�WKH�ILUP��VHWVLWV� PDUJLQDO� UHYHQXH� HTXDO� WR� LWV� PDUJLQDO� FRVW� FDQ� EH� SUHVHQWHG� DV� S 0&�4�Z��O�K�%UHVQDKDQ������������
7KLV� PHWKRGRORJ\� KDV� EHHQ� DSSOLHG� WR� 8UXJXD\DQ� EDQNV� E\� 6SLOOHU DQG� )DYDUR ������� DQG*HOIDQG DQG�6SLOOHU ��������WR�VDPSOHV�RI�86�EDQNV�E\�6KDIIHU �������DQG�6KDIIHU DQG�'L6DOYR�������� WR� &DQDGLDQ� EDQNV� E\� 6KDIIHU �������� WR� )LQQLVK� EDQNV� E\� 6XRPLQHQ �������� WR1RUZHJLDQ�EDQNV�E\�%HUJ�DQG�.LP��������������� WR�,WDOLDQV�EDQNV�E\� $QJHOLQL DQG�&HWRUHOOL��������WR�(XURSHDQ�EDQNV�E\�1HYHQ DQG�5ROOHU��������DQG�6KDIIHU �������DQG�WR�,VUDHOL�EDQNVE\�5LERQ DQG�<RVKD ��������0DQ\�VXFK�VWXGLHV� ILQG�FRPSHWLWLYH�FRQGXFW�DW� WKH�RYHUDOO�EDQNOHYHO� �HYHQ� WKRXJK� EDQNLQJ� PDUNHWV� LQ� WKHVH� VWXGLHV� DUH� KLJKO\� FRQFHQWUDWHG��� ZKLOH� RWKHUVSURYLGH�HYLGHQFH�RI�VRPH�GHJUHH�RI�PDUNHW�SRZHU�DPRQJ�EDQNV�LQ�WKH�LQGXVWU\��7KHVH�VWXGLHV�KRZHYHU��KDYH�EHHQ�VRPHZKDW�KDPSHUHG�E\�OLPLWDWLRQV�RI�GDWD�DQG�PHWKRGRORJ\�
� 8QGHU�WKH�DVVXPSWLRQ�RI�KRPRJHQRXV�SURGXFWV�DQG�TXDQWLW\�VHWWLQJ�ILUPV�� 7KH�SDUDPHWHU�O KDV� FRPH� WR� EH� FDOOHG� WKH� FRQMHFWXUDO� YDULDWLRQ��ZKLFK� GHQRWHV� D� ILUP©V� DQWLFLSDWHGUHVSRQVH�E\�LWV�ULYDO�V��WR�DQ�RXWSXW�FKDQJH��HYHQ�WKRXJK�WKH�SDUDPHWHU�KDV�QR�HVVHQWLDO�FRQQHFWLRQ�ZLWKFRQMHFWXUHV�RU�H[SHFWDWLRQV�DV�VXFK��,QGHHG��DV�QRWHG�E\�PDQ\�DXWKRUV��WKH�FRQMHFWXUDO�YDULDWLRQ�LV�D�YDOLGSDUDPHWHUL]DWLRQ� RI� DQ\� W\SH� RI� ROLJRSRO\� HTXLOLEULXP�� ZKHWKHU� RU� QRW� LW� LV� DVVLJQHG� WKH� WUDGLWLRQDOFRQMHFWXUDO�LQWHUSUHWDWLRQ��%UHVQDKDQ��������� 7KLV�PHWKRG� LQYROYHV� XVLQJ� KLVWRULFDO� GDWD� WR� HVWLPDWH�PDUNHW� GHPDQG�� SURGXFWLRQ� RU� FRVW� IXQFWLRQVDORQJ� ZLWK� SULFLQJ� HTXDWLRQV� GHULYHG� IURP� SURILW� PD[LPLVLQJ� FRQGLWLRQV�� ZKRVH� SDUDPHWHUV� DOORZLQIHUHQFH�RI� WKH�GHJUHH�RI�PDUNHW�SRZHU��7KHQ��LI�GDWD�IRU� HDFK�EDQN� LQ� WKH�PDUNHW�DUH�DYDLODEOH�DQG�DFRPSOHWH�PRGHO�LQFOXGLQJ�VHSDUDWH�HTXDWLRQV�IRU�HDFK�EDQN�LQ�WKH�LQGXVWU\�FDQ�EH�HVWLPDWHG��WKHQ��DV�OLPRYHV� IDUWKHU� IURP�]HUR�� WKH�FRQGXFW�RI� ILUP�L�PRYHV� IDUWKHU� IURP� WKDW�RI�D�SHUIHFW�FRPSHWLWRU�� ,I�RQO\DJJUHJDWH�GDWD�IRU�WKH�EDQNLQJ�LQGXVWU\�LV�DYDLODEOH��WKH�HTXLOLEULXP�FRQGLWLRQ�LV�LQIHUUHG�IURP�DJJUHJDWH�GHPDQG� DQG�RU� FRVW�� IXQFWLRQV� DQG� WKH� SDUDPHWHU�O LQGLFDWHV� WKH� LQGXVWU\� DYHUDJH� �O �� LQGLFDWHV� WKH
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0RVW� RI� WKHVH� VWXGLHV� UHO\� RQ� DJJUHJDWH� LQGXVWU\� GDWD �GXH� WR� GDWD� FRQVWUDLQWV��� ZKLFK� DUHOLPLWLQJ�IRU�DW� OHDVW� WZR�UHDVRQV��)LUVWO\��PRVW� VWXGLHV�DUH�EDVHG�RQ� WKH�DVVXPSWLRQ� WKDW�ILUPVKDYH�LGHQWLFDO�FRVW�IXQFWLRQV��ZKLFK�PD\�OHDG�WR�PLVOHDGLQJ�UHVXOWV��LI�ILUPV�DUH�KHWHURJHQHRXV�1HYHQ�DQG�5ROOHU��������WU\� WR�IL[� WKLV�IODZ�DQG�HVWLPDWH�D�PRGHO�XQGHU� WKH�DVVXPSWLRQ� WKDWPDUJLQDO� FRVW� IXQFWLRQV� GLIIHU� DFURVV� ILUPV�� 6HFRQGO\�� EHFDXVH� WKH� LQGXVWU\� LV� UHSUHVHQWHG� LQWHUPV� RI� PRQRSRO\� UDWKHU� WKDQ� ROLJRSRO\� IUDPHZRUN� VLQFH� WKH� ODWWHU� UHTXLUHV� PRGHOOLQJLQGLYLGXDO�GHFLVLRQ�PDNLQJ�XQLWV�� 6SLOOHU�DQG�)DYDUR� �������DQG�%HUJ� DQG�.LP� ������������XVLQJ� ILUP� OHYHO� GDWD� LQFRUSRUDWH� WKH� ROLJRSROLVWLF� QDWXUH� RI� WKH� EDQNLQJ� LQGXVWU\� LQWR� WKH�FRQYHQWLRQDO�� VWUXFWXUDO� PRGHO� ILQGLQJ� GLIIHUHQW� W\SHV� RI� ROLJRSROLVWLF� LQWHUDFWLRQV� DPRQJEDQNV��,Q�DGGLWLRQ��PRVW�H[LVWLQJ�VWXGLHV�DQDO\VH�PDUNHW�SRZHU�DW�WKH�QDWLRQ�ZLGH�OHYHO �LQ�SDUWGXH�WR�WKH�DERYH�PHQWLRQHG�GDWD�FRQVWUDLQWV���WKHUHE\�RYHUORRNLQJ�WKH�SUREOHPV�DVVRFLDWHG�ZLWKWKH� QRWLRQ� RI� UHOHYDQW� EDQNLQJ� PDUNHW�� JHQHUDOO\� FRQVLGHUHG� RI� D� UHODWLYHO\� QDUURZ� VL]H�$QJHOLQL�DQG�&HWRUHOOL��������VHSDUDWH�EDQNV�DFFRUGLQJ� WR�WKHLU�SUHYDOHQW�JHRJUDSKLFDO�DUH�RIEXVLQHVV�DQG�ILQG�GLIIHUHQFHV�LQ�PDUNHW�SRZHU�DPRQJ�UHJLRQV�
:KLOH�RQO\�D�IHZ�VWXGLHV�LQ�WKLV�PHWKRGRORJ\�IROORZ�WKH�SURGXFWLRQ�DSSURDFK�IRU�WKH�GHILQLWLRQRI� RXWSXWV� DQG� LQSXWV�PRVW� RI� WKHP� DGRSW� WKH� LQWHUPHGLDWLRQ� DSSURDFK�� 7KLV� YLHZ� GHVFULEHVEDQNLQJ�DFWLYLWLHV�DV�WKH�¨WUDQVIRUPDWLRQ©�RI�PRQH\�ERUURZHG�IURP�GHSRVLWRUV�LQWR�PRQH\�OHQWWR�ERUURZHUV�DQG�WKXV�FRQVLGHUV�ODERXU��SK\VLFDO�DV�ZHOO�DV�ILQDQFLDO�FDSLWDO��GHSRVLWV�DQG�IXQGVERUURZHG� IURP� ILQDQFLDO� PDUNHWV�� DV� LQSXWV� ZKLOH� WKH� YROXPH� RI� ORDQV� DQG� LQYHVWPHQWRXWVWDQGLQJ� UHSUHVHQW�RXWSXWV�� ,Q�JHQHUDO�� EDQNV�DUH� DVVXPHG� WR�EH� SULFH� WDNHUV� LQ� WKH� LQSXWVPDUNHWV�� EXW� LI� EDQNV� KDYH�PDUNHW� SRZHU� LQ� GHSRVLWV� WKH� UHVXOWV� PD\� EH� ELDVHG�� 5LERQ� DQG<RVKD� ������� DSSHDU� WR� EH� WKH� RQO\� WR� FRQVLGHU� WKH� SRVVLELOLW\� RI� ROLJRSVRQ\� SRZHU� LQ� WKHGHSRVLWV�PDUNHW�DQG�ILQG�WKDW�D�FHUWDLQ�GHJUHH�RI�PDUNHW�SRZHU�LQ�WKLV�PDUNHW�VHHPV�WR�H[LVW�
0DQ\�VWXGLHV�IRFXV�LQVWHDG�RQ� WKH�FRVW� VWUXFWXUH�RI� WKH�EDQNLQJ� LQGXVWU\�E\�DSSO\LQJ�YDULRXVPHWKRGV� WR� GLIIHULQJ� GDWD� VHWV� IRU� WKH� SXUSRVH� RI� HVWLPDWLQJ� WKH� GHJUHH� RI� VFDOH� DQG� VFRSHHFRQRPLHV��+XPSKUH\��������DQG�%HUJHU�HW��DO���������SURYLGH�JRRG�VXPPDULHV�RI�VXFK�VWXGLHVLQ�WKH�EDQNLQJ�LQGXVWU\��7KLV�OLQH�RI�UHVHDUFK�IRFXVHV�RQ�WKH�SURSHUWLHV�RI�WKH�FRVW�IXQFWLRQ��DQGPRVW� VWXGLHV�DVVXPH�RXWSXW�WR�EH�H[RJHQRXV� WR�WKH�LQGLYLGXDO�EDQN�DQG�KHQFH�WKH�SURFHVV�E\ZKLFK�LW�LV�GHWHUPLQHG�LV�QRW�VSHFLILHG�LQ�WKH�PRGHOV�HVWLPDWHG��7KXV��SHUIRUPDQFH� LV�DVVXPHGQRW�WR�EH�DIIHFWHG�E\�PDUNHW�SRZHU���
PDUNHW�LV�FRPSHWLWLYH��O ��GHQRWHV�D�PRQRSRO\�PDUNHW�ZKLOH�ZLWK�Q�LGHQWLFDO�ILUPV�SOD\LQJ�&RXUQRW��OHTXDOV���Q��



��

1RQH�RI�WKH�VWXGLHV�PHQWLRQHG�DERYH�DQDO\VHV�WKH�LPSDFW�RI�PDUNHW�SRZHU�DQG�FRVW�HFRQRPLHV�LQ�D�FRQFHQWUDWHG�EDQNLQJ�LQGXVWU\��RQ�HFRQRPLF�ZHOIDUH��,Q�D�GLIIHUHQW�FRQWH[W��%DUQHD�HW��DO��������HVWLPDWH�D�ZHOIDUH�IXQFWLRQ��ZKLFK�GHSHQGV�RQ� WKH�GHJUHH�RI�FRPSHWLWLRQ��WKH�VWDELOLW\DQG�WKH�RSHUDWLRQDO�HIILFLHQF\�RI�WKH�EDQNLQJ�V\VWHP��LQ�RUGHU�WR�FRPSDUH�WKH�VL]H�GLVWULEXWLRQRI� EDQNV� LQ� WKH� ,VUDHOL� EDQNLQJ� LQGXVWU\�ZLWK� WKH� RSWLPDO� RQH�� 1RWZLWKVWDQGLQJ� WKLV� VWXG\� LVVXEMHFW�WR�VHYHUDO�OLPLWDWLRQV��WKH�ILQGLQJV�VXJJHVW�WKDW�D�PRYH�WRZDUGV�D�GLVWULEXWLRQ�ZLWK�HTXDOVL]H�EDQNV� �D� IHZHU� QXPEHU� RI� ODUJH� DQG� VPDOO� EDQNV�DQG�PRUH�PHGLXP� EDQNV��ZLOO� WHQG� WRLQFUHDVH�WRWDO�ZHOIDUH� ��
,Q�YLHZ�RI� WKH�OLPLWDWLRQV�RI�SUHYLRXV�HPSLULFDO�VWXGLHV�DQG�LQ�RUGHU� WR�DQDO\VH� WKH�LPSDFW�RIERWK� PDUNHW� SRZHU� DQG� FRVW� HFRQRPLHV� RQ� HFRQRPLF� ZHOIDUH� LQ� D� FRQVROLGDWLQJ� EDQNLQJLQGXVWU\��WKH�QH[W�VHFWLRQ�LQWURGXFHV�DQ�HPSLULFDO�PRGHO�EDVHG�RQ�0RUULVRQ������D�E�F���� 7KHPRGHO�FRQVLVWV�RI�D�FRVW�IXQFWLRQ�DORQJ�ZLWK�SULFLQJ�HTXDWLRQV�GHULYHG�IURP�SURILW�PD[LPLVLQJFRQGLWLRQV��DQG�DOORZV�FRVWV� WR�GLIIHU�DFURVV�ILUPV�RI�GLIIHULQJ�VL]H�DQG� WR�PHDVXUH� ROLJRSRO\DQG� ROLJRSVRQ\� SRZHU� DORQJ� ZLWK� FRVW� HFRQRPLHV�� 7KH� FKDQJHV� LQ� FRQVXPHUV©� VXUSOXV� DQGEDQNV©�SURILWV�VHUYH�WKHQ�DV�EDVLV�WR�WKH�DQDO\VLV�RI�HFRQRPLF�ZHOIDUH�

�� 7KH�0RGHO
7KH�EDVLV�RI�WKH�PRGHO�LV�WKH�HVWDEOLVKHG�SULQFLSOH�WKDW��LQ�HTXLOLEULXP��SURILW�PD[LPLVLQJ�ILUPVZLOO�FKRRVH�TXDQWLWLHV�VXFK�WKDW�PDUJLQDO�FRVW�HTXDOV�WKHLU�SHUFHLYHG�PDUJLQDO� UHYHQXH��ZKLFKFRLQFLGHV� ZLWK� WKH� RXWSXW� SULFH� XQGHU� SHUIHFW� FRPSHWLWLRQ� EXW� ZLWK� WKH� LQGXVWU\©V� PDUJLQDOUHYHQXH� XQGHU� SHUIHFW� FROOXVLRQ�� ,Q� WKH� LQSXW� PDUNHW�� ILUPV� ZLOO� FKRRVH� WKH� TXDQWLW\� WKDWFRUUHVSRQGV� WR� WKH� HTXDOLW\� EHWZHHQ� WKH�PDUJLQDO� IDFWRU� FRVW� DQG� LWV� YDOXH�PDUJLQDO� SURGXFWZKLFK� LQ� D� SHUIHFWO\� FRPSHWLWLYH� PDUNHW� FRLQFLGHV� ZLWK� WKH� LQSXW� SULFH� ZKLOH� LQ� D� SXUHPRQRSVRQ\� HTXDOV� WKH� ILUP©V� PDUJLQDO� IDFWRU� FRVW�� ,Q� WKLV� ZD\�� FKDUDFWHULVDWLRQ� RI� PDUNHWSRZHU�GHSHQGV�RQ�WKH�FRVW� VWUXFWXUH�EHFDXVH� LW� LQYROYHV�FRPSDULQJ�WKH�SULFH�RI� WKH�RXWSXW�RULQSXW�WR�LWV�DVVRFLDWHG�PDUJLQDO�YDOXDWLRQ��WKH�PDUJLQDO�FRVW�IRU�WKH�RXWSXW�RU�WKH�PDUJLQDO�YDOXH
�� %HUJ�DQG�.LP��������ILQG�WKDW�PHDVXUHPHQWV�RI�VFDOH�HFRQRPLHV�LQ�WKH�1RUZHJLDQ�EDQNLQJ�VHFWRU�DUHQRW�LQGHSHQGHQW�RI�PDUNHW�VWUXFWXUH�FKDUDFWHULVWLFV��� 7KLV� VWXG\� XVHV� WKH�0DUVKDOOLDQ� VXUSOXV� FRQFHSW� WR� HYDOXDWH�GHDGZHLJWK� ORVV� ZKLFK� LV� QRW� DQ� H[DFWPHDVXUH�RI�ZHOIDUH�FKDQJH� �+DXVPDQ��������� ,W� DOVR�HVWLPDWHV� WKH�PDUNXS�RI�SULFH�RYHU�PDUJLQDO� FRVWXVLQJ�+DOO©V��������PHWKRG�ZKLFK�LV�D�MRLQW�WHVW�RI�FRPSHWLWLRQ�DQG�FRQVWDQW�UHWXUQV�WR�VFDOH��&56��DQGUHODWLYHO\�VPDOO�GHYLDWLRQV�IURP�&56�PD\�DIIHFW�WKH�SRZHU�RI�WKH�WHVW���� 0RUULVRQ������D��KDV�VKRZQ�WKDW�D�UHVWULFWHG�FRVW�IXQFWLRQ�HVWLPDWHG�DORQJ�ZLWK�SULFLQJ�HTXDWLRQV�FDQEH�XVHG�WR�GHULYH�D�ULFK�VHW�RI�FRVW�HODVWLFLWLHV�DQG�VSHFLDOO\�WR�DQDO\VH�PDUNHW�SRZHU�LQ�LQSXW�PDUNHWV�



��

IRU�WKH�LQSXW���0RUHRYHU��GHWDLOHG�UHSUHVHQWDWLRQ�RI�FRVWV�ZLWK�UHFRJQLWLRQ�RI�FRVW�HFRQRPLHV�LVIXQGDPHQWDO�WR�WKH�LQWHUSUHWDWLRQ�RI�PDUNHW�SRZHU�PHDVXUHV�
7KH�PRVW�GLUHFW�ZD\�WR�PHDVXUH�PDUNHW�SRZHU�DQG�FRVW�HFRQRPLHV�LV�YLD�D�FRVW�IXQFWLRQ�EDVHGPRGHO�ZKLFK�LQFRUSRUDWHV�SULFLQJ�HTXDWLRQV�FDSWXULQJ�WKH�GLIIHUHQFHV�EHWZHHQ�RXWSXW�DQG�LQSXWPDUNHW�SULFHV�DQG�PDUJLQDO�FRVWV�RU�EHQHILWV��0RUULVRQ������D���7R�UHSUHVHQW�WKH�EDQNLQJ�ILUPWKLV�VWXG\�XVHV�WKH�IROORZLQJ�PXOWLRXWSXW�UHVWULFWHG FRVW�IXQFWLRQ�FM�T�Z�[�]���ZKHUH�T�LV�D�YHFWRURI�P�RXWSXWV��Z�LV�D�YHFWRU�RI� L�YDULDEOH� LQSXW�SULFHV��[�LV�D�YHFWRU�RI�LQSXW�TXDQWLWLHV�DQG�]�DYHFWRU�RI�FRQWURO�DQG�VKLIW�YDULDEOHV��7KH�DGRSWLRQ�RI�WKH�LQWHUPHGLDWLRQ DSSURDFK�OHDGV�LQ�WKLVFDVH�WR�WKH�IROORZLQJ�GHILQLWLRQ�RI�RXWSXWV�DQG�LQSXWV��T�LQFOXGHV�ORDQV��/��DQG�LQYHVWPHQWV��6��Z�LQFOXGHV�WKH�SULFHV�RI�ODERU �O���SK\VLFDO�FDSLWDO��N���PDWHULDOV��P��DQG�RWKHU�SXUFKDVHG�IXQGV�I���[�UHSUHVHQWV�WKH�OHYHO�LQVWHDG�RI�WKH�SULFH�RI�GHSRVLWV��G��� W� LV�D� WUHQG�YDULDEOH� LQFOXGHG� WRUHSUHVHQW� WKH� HIIHFWV� RI� WHFKQLFDO� FKDQJH� DQG� QS LV� DGGHG� WR� FRQWURO� IRU� ULVN� LQ� WKH� ORDQVSRUWIROLR��� 7KLV� FRVW� IXQFWLRQ� H[SUHVVHG� LQ� WHUPV� RI� WKH� OHYHO� RI� GHSRVLWV� IDFLOLWDWHV� WKHLQFRUSRUDWLRQ�RI�PDUNHW�SRZHU�LQ�WKLV�PDUNHW�WKDW�FDXVHV�WKH�GHPDQG�HTXDWLRQ�IRU�[�WR�KDYH�DGLIIHUHQW�VWUXFWXUH�WKDQ�WKDW�LPSOLHG�E\�D�VLPSOH�6KHSKDUG©V�OHPPD�FRQGLWLRQ������
$�GHWDLOHG� UHSUHVHQWDWLRQ�RI� WHFKQRORJLFDO�DVSHFWV� VXFK� DV� VFDOH�HFRQRPLHV� WHFKQLFDO�FKDQJHDQG LQSXW� VXEVWLWXWLRQ� UHTXLUHV� FRQVLGHUDWLRQ� RI� WKH� IXQFWLRQDO� IRUP� RI� WKH� FRVW� IXQFWLRQ�� ,QSDUWLFXODU��WKH�IXQFWLRQDO�IRUP�DVVXPHG�IRU�F����VKRXOG�EH�D VHFRQG�RUGHU�IRUP�WKDW�DOORZV�IRUWKH� FRVW�RXWSXW� UHODWLRQVKLS� WR� EH� QRQ�SURSRUWLRQDO� DQG� DOVR� WR� GHSHQG� RQ� DOO� LQSXW� SULFHV�LPSO\LQJ� QRQ�KRPRWKHWLFLW\� LI� D� IXOO� VHW� RI� LQWHUDFWLRQ� WHUPV� EHWZHHQ� T� DQG� WKH� Z� DUHLQFOXGHG���0RUHRYHU�� DOORZLQJ� IRU� LQSXW� VXEVWLWXWLRQ� UHTXLUHV�PXOWLSOH� LQSXWV� WR�EH� VHSDUDWHO\LGHQWLILHG�DQG�D�IXOO�SDWWHUQ�RI�FURVV�HIIHFWV�RU�VHFRQG�RUGHU�WHUPV�DFURVV�WKHP�DOORZHG��7KLV�LVIDFLOLWDWHG�E\�XVLQJ�D�IOH[LEOH�IXQFWLRQDO�IRUP�IRU�F����
&KDUDFWHULVLQJ�PDUNHW� SRZHU LQ� RXWSXW� DQG� LQSXW� PDUNHWV� UHTXLUHV� SURILW� PD[LPLVDWLRQ� DQGSRWHQWLDO�GHYLDWLRQV�IURP�FRPSHWLWLYH�PDUNHWV�WR�EH�LQFRUSRUDWHG�LQWR�WKH�FRVW�IXQFWLRQ�PRGHO�
�� ,Q�FRVW�IXQFWLRQ�PRGHOV�GHSRVLWV�PD\�EH�VSHFLILHG�DV�RXWSXWV��LQSXWV�RU�DV�KDYLQJ�ERWK�LQSXW�DQG�RXWSXWDWWULEXWHV��,Q�WKH�LQWHUPHGLDWLRQ�DSSURDFK�GHSRVLWV�DUH�YLHZHG�DV��LQWHUPHGLDWH��LQSXWV��JHQHUDWHG�E\�WKHEDQN�E\�RIIHULQJ�PHDQV�RI�SD\PHQW�VHUYLFHV�WR�GHSRVLWRUV��DQG�XVHG�LQ�FRQMXQFWLRQ�ZLWK�RWKHU�LQSXWV� WRRULJLQDWH�ORDQV�DQG�RWKHU�HDUQLQJ�DVVHWV��,Q�FRQWUDVW��LQ�WKH�SURGXFWLRQ�DSSURDFK�GHSRVLWV�DUH�FRQVLGHUHGDV� RXWSXWV� ZKLOH� LQ� WKH� YDOXH�DGGHG� DSSURDFK� GHSRVLWV� DUH� FRQVLGHUHG� WR� KDYH� ERWK� RXWSXW� DQG� LQSXWFKDUDFWHULVWLFV��,Q�WKLV�VWXG\��WKH�DGRSWLRQ�RI�WKH�LQWHUPHGLDWLRQ�DSSURDFK�DSSHDUV�WR�EH�DSSURSULDWH�VLQFHD�IRUPDO�WHVW�UHMHFWHG�WKH�K\SRWKHVLV�WKDW�GHSRVLW�IXQFWLRQ�DV�RXWSXW��VHH�HPSLULFDO�UHVXOWV���� 7KH�FRQFHSWXDO�EDVLV�IRU�LQFOXGLQJ�WKH�TXDQWLW\�LQVWHDG�RI�WKH�SULFH�RI�GHSRVLWV�UHOLHV�RQ�WKH�UHFRJQLWLRQRI�HQGRJHQRXV�SULFLQJ�EHKDYLRXU�DVVRFLDWHG�WR�PDUNHW�LPSHUIHFWLRQV��0RUULVRQ������D���� $Q� DOWHUQDWLYH� DSSURDFK� WR� PHDVXULQJ� PDUNHW� SRZHU� LQ� WKH� GHSRVLWV� PDUNHW� UHTXLUHV� UHVWULFWLYHDVVXPSWLRQV�RQ� WKH�FRVW�VWUXFWXUH�� LQ�SDUWLFXODU� IL[HG�SURSRUWLRQV�DQG�VHSDUDELOLW\� RI� WKH�GHSRVLWV� LQSXWIURP�WKH�RWKHUV��ZKLFK�PD\�QRW�EH�DSSURSULDWH�IRU�WKH�EDQNLQJ�LQGXVWU\�



��

,Q� WKH�P�RXWSXW�PDUNHW�� WKH�SURILW�PD[LPLVLQJ� RXWSXW� VXSSO\� GHFLVLRQ�FDQ� EH� UHSUHVHQWHG� E\0&P 05P ZKHUH� 0&P wFL�wTPL UHSUHVHQWV� PDUJLQDO� FRVW� DQG� 05P S�4P��TPL�wSP�w4P�±�w4P�wTPL��LV�PDUJLQDO�UHYHQXH�FRPSXWHG�IURP�DQ�LQYHUVH�GHPDQG�IXQFWLRQ�S�4P��UHSUHVHQWLQJWKH� RXWSXW� GHPDQG� VWUXFWXUH� �$SSHOEDXP�� ������� $IWHU� VRPH� PDQLSXODWLRQ�� WKLV� RSWLPDOLW\FRQGLWLRQ�IRU�ILUP�L�FDQ�DOVR�EH�SUHVHQWHG�DV�
��� PL

LPLPL TFS ww�KO 
ZKHUH�P /�6��OPL �w4P�wTPL�±�TPL�4P�� LV�XVXDOO\�GHILQHG�DV� WKH�FRQMHFWXUDO�HODVWLFLW\ RI� WRWDOLQGXVWU\�RXWSXW�ZLWK� UHVSHFW�WR� WKH�RXWSXW�RI� WKH� LWK� ILUP�DQG�K ��w4P�wSP��4P LV� WKH�PDUNHWGHPDQG� SULFH� VHPL�HODVWLFLW\��8QGHU� SHUIHFW� FRPSHWLWLRQ� w4P�wTPL �� DQG� OPL �� ZKLOH� XQGHUSXUH�PRQRSRO\�OPL ��VLQFH�4P TPL��� )URP�����WKH�GHJUHH�RI�PDUNHW�SRZHU�IRU�WKH�LWK�ILUP��FDQEH� GHILQHG� DV� WPL �SPL�wFL�wTPL��SPL OPL�KS�� ZKLFK� LV� FRPSRVHG� RI� WZR� SDUWV�� WKH� FRQMHFWXUDOHODVWLFLW\�DQG�WKH�GHPDQG�SULFH�HODVWLFLW\��KS���,W�IROORZV�WKDW�WKH�VHSDUDWH�LGHQWLILFDWLRQ�RI�OPLDQG�K UHTXLUHV�WKH�VLPXOWDQHRXV�HVWLPDWLRQ�RI�����DORQJ�ZLWK�D�GHPDQG�IXQFWLRQ�IURP�ZKLFK�WKHSDUDPHWHUV�QHFHVVDU\�IRU�WKH�LGHQWLILFDWLRQ�RI�K FDQ�EH�UHFRYHUHG�
$� VLPLODU� VSHFLILFDWLRQ� FDQ� EH� FRQVWUXFWHG� IRU� WKH� [� LQSXW�PDUNHW� VLQFH� WKH� FRVW� IXQFWLRQ� LVH[SUHVVHG� LQ� WHUPV�RI� WKH� OHYHO� LQVWHDG�RI� WKH�SULFH�RI�[�� ,Q� WKLV�PDUNHW�� SURILW�PD[LPLVDWLRQLPSOLHV� WKH� HTXDOLW\� EHWZHHQ� WKH�PDUJLQDO� IDFWRU� FRVW� DQG� LWV� PDUJLQDO� UHYHQXH� SURGXFW� �RUPDUJLQDO� YDOXH� SURGXFW� LI� WKH� SURGXFW� PDUNHW� LV� FRPSHWLWLYH��� 0)&G Z�;G��[GL�w:G�w;G�±�w;G�w[GL� >S�4��TL�wS�w4�±�w4�wTL�@��wTL�w[L� 053G ZKHUH� 0)&G LV� FRPSXWHG� IURP� DQLQYHUVH� VXSSO\� IXQFWLRQ� Z�;G��� +RZHYHU�� LI� WKH� SULPDO�EDVHG� 053G LV� UHSODFHG� E\� LWV� GXDOHTXLYDOHQW��wFL�w[GL��ZKLFK�LV�WKH�VKDGRZ�YDOXH�RI�[G RU�WKH�YDULDEOH�LQSXW�FRVW�VDYLQJ�IURP�DQDGGLWLRQDO� XQLW� RI� [G �0RUULVRQ�� ����D��� WKH� FRVW�VLGH� YHUVLRQ� RI� WKH� RSWLPDO� LQSXW� SULFLQJHTXDWLRQ�FDQ�EH�H[SUHVVHG�DV�
��� GL

LGLGL [FZ ww�HO� 
ZKHUH�ZGL LV�WKH�LQSXW�PDUNHW�SULFH��OGL  �w;G�w[GL���[GL�;G��LV�ILUP©V� L�FRQMHFWXUDO�HODVWLFLW\ LQPDUNHW�;G��H �w;G�wZG��;G LV�WKH�LQGXVWU\�LQSXW�VXSSO\�SULFH�VHPL�HODVWLFLW\�DQG��wFL�w[GL LV�WKH
�� ,Q�WKH�VSHFLDO�FDVH�RI�&RXUQRW�EHKDYLRU��O LV�VLPSO\�WKH�RXWSXW�VKDUH�RI�WKH�LWK�ILUP�



��

PDUJLQDO�VKDGRZ�SULFH�RI�[G IRU�ILUP�L��� )URP�����WKH�GHJUHH�RI�PDUNHW�SRZHU�IRU�WKH�LWK�ILUP�FDQ�EH�GHILQHG�DV�WGL ��ZGL�wFL�w[GL��ZGL OGL�HZ ZKHUH�HZ LV�WKH�SULFH�HODVWLFLW\�RI�LQSXW�VXSSO\�)RU� WKH� VDPH� UHDVRQV� DV� DERYH�� HVWLPDWLRQ� RI� OGL DQG� HZ UHTXLUHV� DGGLQJ� DQ� LQSXW� VXSSO\IXQFWLRQ�WR�WKH�PRGHO�
7KH� HVWLPDWLQJ� HTXDWLRQV� IRU� LPSOHPHQWDWLRQ� RI� WKH�PRGHO� LQFOXGH� WKH� FRVW� IXQFWLRQ�� RXWSXWGHPDQG��LQSXW�VXSSO\�DQG�SULFLQJ�HTXDWLRQV��7KH�IOH[LEOH�IXQFWLRQDO�IRUP�VSHFLILHG�IRU�WKH�FRVWIXQFWLRQ�LV�WKH�IROORZLQJ�WUDQVORJ�IXQFWLRQ�
������OQFLW�T�Z�[�W�� ¦¦¦¦ J�E�E�E�E�D M N NLWMLWMNWGMWGP PLWPMLWM M� ZOQZOQW[OQTOQZOQ ��

� ¦¦¦¦ J���J JJ M PLWMLWP MP�WW�GLWGGP Q QLWPLWPQ TOQZOQW�[�OQTOQTOQ ������
�� ¦¦¦¦ J�J�J�J P LWPWP GLWPLWPGMLWM MWM LWMLWMG WTOQ[OQTOQWZOQ[OQZOQ
� ¦D�D�J U UULWQSGLWGW 'QSOQW[OQ L �����1���� W �����7

ZKHUH�FLW UHSUHVHQWV�WRWDO�FRVW��ZLW GHQRWHV�LQSXW�SULFHV��TPLW UHSUHVHQWV�WKH�YROXPH�RI�RXWSXW�PDQG�[GLW LV�WKH�YROXPH�RI�GHSRVLWV�IRU�ILUP�M�LQ�SHULRG�W�DQG�VXEVFULSWV� M�N O�N�P�I�GHQRWH�LQSXWVODERU�� SK\VLFDO� FDSLWDO�� PDWHULDOV� DQG� RWKHU� IXQGV� DQG� P�Q /�6� GHQRWH� RXWSXWV� ORDQV� DQGLQYHVWPHQWV��$� WLPH� WUHQG� W� LV� DGGHG� WR� VHUYH� DV� DQ� LQGLFDWRU� RI� WHFKQRORJLFDO� SURJUHVV�� WKHYDULDEOH� QS� LV� D� SUR[\� IRU� ORDQ� TXDOLW\ DQG� 'U LV� D� GXPP\� YDULDEOH� LQFOXGHG� WR� DOORZ� IRUGLIIHUHQFHV� DFURVV� JHRJUDSKLFDO� DUHDV�� 1� LV� WKH� QXPEHU� RI� EDQNV� DQG� 7� WKH� QXPEHU� RIREVHUYDWLRQV�SHU�EDQN��ZKLFK�YDULHV�DFURVV�LQVWLWXWLRQV�
%\� SDUWLDOO\� GLIIHUHQWLDWLQJ� WKH� FRVW� IXQFWLRQ� ZLWK� UHVSHFW� WR� HDFK� LQSXW� SULFH� DQG� XVLQJ6KHSKDUG©V�OHPPD��WKH�IROORZLQJ�LQSXW�VKDUH�HTXDWLRQV�DUH�REWDLQHG�
��� W[OQTOQZOQV MWGLWMGP PLWMPN NLWMNMMLW J�J�J�J�E ¦¦
�� ,Q�RUGHU�WR�DQDO\VH�PDUNHW�SRZHU�LQ�ERWK�RXWSXW�DQG�LQSXW�PDUNHWV�6FKURHWHU��������XVHV�WKH�IROORZLQJH[SUHVVLRQ��SP���TP� ZG���TG��0&��+RZHYHU��VWDWLQJ�WKH�RSWLPLVDWLRQ�SUREOHP�LQ�WKLV�PDQQHU�UHTXLUHVUHVWULFWLYH� DVVXPSWLRQV� RQ� WKH� FRVW� VWUXFWXUH�� DV� VWDWHG� DERYH�� LQ� SDUWLFXODU� IL[HG� SURSRUWLRQV� DQGVHSDUDELOLW\�RI�WKH�[G LQSXW�IURP�WKH�RWKHUV��$OVR�DVVXPLQJ�WKH�TP DQG�TG SDUDPHWHUV�DUH�HTXDO��VXJJHVWVWKH�VDPH�FRQMHFWXUDO�YDULDWLRQV�LQ�ERWK�LQSXW�DQG�RXWSXW�PDUNHWV��ZKLFK�UHOLHV�RQ�IL[HG�SURSRUWLRQV�
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ZKHUH� VMLW wOQFLW�wOQZMLW  � [MLW�ZMLW �FLW LV� WKH� VKDUH� RI� LQSXW� M� LQ� WRWDO� FRVW�� 7KHVH� FRVW� VKDUHHTXDWLRQV�DUH�HVWLPDWHG�DORQJ�ZLWK�WKH�FRVW�IXQFWLRQ�WR�LPSURYH�HIILFLHQF\�
7KH� K\SRWKHVLV� RI� SURILW� PD[LPLVDWLRQ� LPSOLHV� WKDW� ���� VDWLVILHV� WKH� V\PPHWU\�� OLQHDUKRPRJHQHLW\�LQ�LQSXW�SULFHV��PRQRWRQLFLW\�DQG�FRQFDYLW\�SURSHUWLHV��$�QHFHVVDU\�DQG�VXIILFLHQWFRQGLWLRQ�IRU�WKH�WUDQVORJ�FRVW�IXQFWLRQ�WR�VDWLVI\�V\PPHWU\�LV�WKDW�JMN JNM IRU�DOO�M��N��,I�WKH�FRVWIXQFWLRQ�LV�OLQHDUO\�KRPRJHQHRXV�LQ�LQSXW�SULFHV��WKH�VKDUH�HTXDWLRQV�ZLOO�EH�KRPRJHQHRXV�RIGHJUHH� ]HUR� LQ�SULFHV��7KHQ�� WR� HQVXUH� V\PPHWU\� DQG� OLQHDU� KRPRJHQHLW\� LQ� LQSXW�SULFHV�� WKHIROORZLQJ�SDUDPHWHU�UHVWULFWLRQV�RQ�HTXDWLRQV�����DQG�����DUH�LPSRVHG��6M�EM ���6M�JMN ���JMN JNMIRU�DOO� M�N��6M�JMP ���6M�JMG ���6M�JMW ��� ,Q� FRQWUDVW��PRQRWRQLFLW\� DQG�FRQFDYLW\� DUH�QRW�JHQHUDOSURSHUWLHV�RI�WKH�WUDQVORJ��XQOLNH�V\PPHWU\�WKH\�FDQQRW�EH�FRQYHQLHQWO\�VXPPDULVHG�E\�OLQHDUUHVWULFWLRQV� RQ� SDUDPHWHUV� RI� HTXDWLRQV� ���� DQG� ����� LQVWHDG� WKH� FRQVLVWHQF\� RI� WKH� HVWLPDWHGHTXDWLRQV� ZLWK� UHVSHFW� WR� WKHVH� SURSHUWLHV� PXVW� EH� HYDOXDWHG�� 7R� VDWLVI\� WKH� PRQRWRQLFLW\FRQGLWLRQV�WKDW�WKH�FRVW�IXQFWLRQ�LV�QRQ�GHFUHDVLQJ�LQ�RXWSXW�DQG�LQFUHDVLQJ�LQ�LQSXW�SULFHV��WKHPDUJLQDO�FRVW�RI�RXWSXW�DQG�LQSXW�FRVW�VKDUHV�PXVW�EH�SRVLWLYH�DQG�IRU�FRQFDYLW\�WKH�PDWUL[�$�VÅ �VV7 PXVW� EH� QHJDWLYH� VHPLGHILQLWH�ZKHUH� $� LV� WKH� V\PPHWULF�PDWUL[� RI� JMN�� V� LV� WKH� VKDUHYHFWRU� V >VM@7 DQG� VÅ LV� D�GLDJRQDO�PDWUL[�ZKLFK�KDV� WKH�VKDUH�YHFWRU� V� RQ� WKH�PDLQ� GLDJRQDO�'LHZHUW�DQG�:DOHV�������� 6LQFH�WKH�FRVW�IXQFWLRQ�LQFOXGHV�WKH�OHYHO�LQVWHDG�RI�WKH�SULFH�RI�[G�DGGLWLRQDO�UHJXODULW\�FRQGLWLRQV�UHTXLUH�WKH�UHVWULFWHG�IXQFWLRQ�����WR�EH�GHFUHDVLQJ�DQG�FRQYH[LQ�[G��WKH�VKDGRZ�YDOXH�RI�[G PXVW�EH�SRVLWLYH�DQG�GHFUHDVLQJ�LQ�[G�
7KH� PDUJLQDO� FRVW� IXQFWLRQ� IRU� ORDQV� DQG� PDUJLQDO� VKDGRZ� SULFH� IXQFWLRQ� IRU� GHSRVLWV� DUHREWDLQHG� IURP� WKH� FRVW� IXQFWLRQ� E\� SDUWLDOO\� GLIIHUHQWLDWLQJ� ���� ZLWK� UHVSHFW� WR� T/M DQG� [GMUHVSHFWLYHO\��$V�D�UHVXOW�� WKH�RSWLPDO�SULFLQJ�HTXDWLRQV�IRU�ORDQV�DQG�GHSRVLWV�VWHPPLQJ� IURP����DQG�����KDYH�WKH�IRUP� ��
��� ¸̧¹·¨̈©§ J�J�J�J�J�E�¸̧¹·¨̈©§�T ¦ W[OQZOQTOQTOQTFS /WGLW/GLMWM /M6LW/6/LW////LW

LW/LW / ¦T� U U/U '
��� ¦¦¦ T�¸̧¹·¨̈©§ J�J�J�J�E�¸̧¹·¨̈©§�T U UGUGWGLWGGLMWM GMP PLWGPGGLW

LWGGLW 'W[OQZOQTOQ[FZ
�� 6LQFH�EDQNV�DFFRXQW�IRU�D�YHU\�VPDOO�SDUW�RI�WKH�PDUNHW�IRU�VHFXULWLHV��IROORZLQJ�.OHLQ���������+DQQDQ�������DQG�RWKHUV��EDQNV�DUH�DVVXPHG�WR�EH�SULFH�WDNHUV�LQ�WKLV�PDUNHW��)RU�WKDW�UHDVRQ�HTXDWLRQ�����UHIHUVWR�WKH�ORDQV�PDUNHW�



��

ZKHUH�S/L LV�WKH�LQWHUHVW�UDWH�RQ�ORDQV�DQG�ZGL WKH�LQWHUHVW�UDWH�RQ�GHSRVLWV�IRU�ILUP� L��T/ O/�KPHDVXUHV�WKH�GLIIHUHQFH�EHWZHHQ�S�DQG�WKH�PDUJLQDO�FRVW�RI�ORDQV��TG OG�H UHSUHVHQWV�WKH�JDSEHWZHHQ�ZG DQG�WKH�PDUJLQDO�EHQHILW�IURP�GHSRVLWV��K LV�WKH�SULFH�VHPL�HODVWLFLW\�RI�WKH�GHPDQGIRU�EDQN�ORDQV�DQG�H WKH�SULFH�VHPL�HODVWLFLW\�RI�WKH�VXSSO\�RI�GHSRVLWV��'XPP\�YDULDEOHV�'UDUH�DOVR�DGGHG�WR�WKHVH�HTXDWLRQV�WR�DOORZ�T/ DQG�TG WR�YDU\�DFURVV�UHJLRQV�
,Q�RUGHU�WR�HVWLPDWH�KS DQG�HZ WKH�GHPDQG�IRU�ORDQV�DQG�VXSSO\�RI�GHSRVLWV�DUH�VSHFLILHG�DV�ORJ�OLQHDU�IXQFWLRQV�RI�WKH�IRUP�
��� OQ�4/W  �K� ��KS OQ�S/W ��K< OQ�<W ��K= OQ�=W
��� OQ�;GW  �H� ��HZ OQ�ZGW ��H< OQ�<W ��H= OQ�=W

ZKHUH�4/ LV�WKH�DJJUHJDWH�GHPDQG�IRU�ORDQV�DQG�;G WKH�DJJUHJDWH�VXSSO\�RI�GHSRVLWV�H[SUHVVHGDV�IXQFWLRQV�RI�WRWDO�LQFRPH�<��WKH�SULFH�RI�D�VXEVWLWXWH�=��DQG�WKH�LQWHUHVW�UDWH�RQ�ORDQV�S/ DQGGHSRVLWV�ZG UHVSHFWLYHO\��7KH�SDUDPHWHU�KS LV�WKH�SULFH�HODVWLFLW\�RI�GHPDQG�IRU�ORDQV�DQG�HZ WKHSULFH� HODVWLFLW\� RI� VXSSO\� RI� GHSRVLWV�� (TXDWLRQV� ���� DQG� ���� FDQ� EH� YLHZHG� DV� ILUVW�RUGHUDSSUR[LPDWLRQV�WR�DUELWUDU\�GHPDQG�IXQFWLRQV�
7KH�FRPSOHWH�PRGHO�FRQVLVWV�RI�HTXDWLRQV�������������������������DQG�����DQG�LQ�SULQFLSOH�PD\�EHHVWLPDWHG�DV�D�IXOO�V\VWHP��,Q�SUDFWLFH��KRZHYHU��LW�KDV�SURYHQ�WR�EH�GLIILFXOW�WR�HVWLPDWH�DQG�LVYHU\� GHPDQGLQJ� RI� GDWD� UHVRXUFHV� �+XDQJ� DQG� 6H[WRQ�� ������� )RU� WKRVH� UHDVRQV� WKH� ORDQVGHPDQG�DQG�WKH�GHSRVLWV�VXSSO\� IXQFWLRQV�����DQG�����DUH�HVWLPDWHG�VHSDUDWHO\�IURP�TXDUWHUO\WLPH�VHULHV�GDWD�ZKLOH�WKH�FRVW�IXQFWLRQ��LQSXW�FRVW�VKDUH�DQG�SULFLQJ�HTXDWLRQV�DUH�HVWLPDWHG�DVD�V\VWHP�XVLQJ�DQQXDO�EDQN�OHYHO�GDWD�
0DUNHW�3RZHU�DQG�&RVW�(ODVWLFLWLHV)URP�HTXDWLRQV� ����DQG� ����GLIIHUHQW�PHDVXUHV� RI�PDUNHW� SRZHU� FDQ� EH� FRQVWUXFWHG� IURP� WKHHVWLPDWHG� SDUDPHWHUV�T/ DQG�TG�� 7KH� GHJUHH� RI�PDUNHW� SRZHU� LQ� WKH� ORDQV�PDUNHW� W/ FDQ� EHREWDLQHG�GLYLGLQJ�T/ E\�WKH�DYHUDJH�LQWHUHVW�UDWH�RQ�ORDQV�S/��,Q�WKH�PDUNHW�IRU�GHSRVLWV��WG FDQEH�FRPSXWHG�GLYLGLQJ�TG E\�WKH�DYHUDJH�LQWHUHVW�UDWH�RQ�GHSRVLWV�ZG��� ,Q�ERWK�FDVHV��WKH�RYHUDOO
�� 7KHVH� PHDVXUHV� FDQ� DOVR� EH� FDOFXODWHG� E\� XVLQJ� WKH� HVWLPDWHG� FRVW� IXQFWLRQ�� SUHGLFWHG� FRVWV� DQGREVHUYHG�RXWSXW�DQG�LQSXW�SULFHV�LQ�RUGHU�WR�HVWLPDWH�PDUJLQDO�FRVWV��PDUJLQDO�VKDGRZ�YDOXHV��



��

GHYLDWLRQ� IURP�]HUR� LQGLFDWHV� WKH�SUHVHQFH�RI�PDUNHW� SRZHU��� 7KH�FRQMHFWXUDO� HODVWLFLWLHV IRUWKH�DYHUDJH�EDQN�FDQ�DOVR�EH�HVWLPDWHG�IURP�����DQG�����DV�O/ T/±K W/�KS DQG�OG TG±H WG�HZ�WKDW�LV��PXOWLSO\LQJ�W/ E\�WKH�ORDQV�PDUNHW�GHPDQG�SULFH�HODVWLFLW\�DQG�WG E\�WKH�FRUUHVSRQGLQJSULFH�HODVWLFLW\�RI�GHSRVLWV�VXSSO\�REWDLQHG�IURP�����DQG�����UHVSHFWLYHO\��� ,Q� WKLV�FDVH��O/!�DQG�OG!��LPSO\�HIIHFWLYH�ROLJRSRO\�DQG�ROLJRSVRQ\�SRZHU�
)URP� WKH� SDUDPHWHUV� RI� ���� VHYHUDO� FRVW� HODVWLFLWLHV� UHSUHVHQWLQJ� WKH� FRVW� VWUXFWXUH� PD\� EHFRPSXWHG�� 7KH� HODVWLFLW\� RI� FRVW� ZLWK� UHVSHFW� WR� RXWSXW�� ZKLFK� UHSUHVHQWV� WKH� FRVW� FKDQJHVDVVRFLDWHG�ZLWK�VFDOH�T��PD\�EH�H[SUHVVHG�DV�HFT  6P�wF�wTP���TP�WF� 6P�wOQF�wOQT���F�WF��ZKHUHWF F����Z�;G��[G DQG�LQ�WHUPV�RI�WKH�FRHIILFLHQWV�RI�����DV�
��� ¦ ¦ ¸̧¹·¨̈©§�¸̧¹·¨̈©§ J�J�J�J�J�E H P LW

LWPWGLWGPMLWM MPQLWPQPLWPPP WFFW[OQZOQTOQTOQFT

6LQFH� VFDOH� HFRQRPLHV� FDQ� EH�PHDVXUHG� DV� 6&( ��HFT YDOXHV� RI� HFT KLJKHU� �ORZHU�� WKDQ� RQHLQGLFDWH�WKH�SUHVHQFH�RI�VFDOH�HFRQRPLHV��GLVHFRQRPLHV��
7KH� HODVWLFLW\� RI� FRVW� ZLWK� UHVSHFW� WR� WLPH� RIWHQ� LQWHUSUHWHG� DV� WHFKQRORJLFDO� FKDQJH�� ZKLFKPHDVXUHV� WKH� UDWH�RI�GRZQZDUG� VKLIW�RI� WKH�FRVW� IXQFWLRQ�RYHU� WLPH�� FDQ�EH� HVWLPDWHG� E\� WKHUHVWULFWHG� FRVW� IXQFWLRQ� DV� HFW �wF�wW�����WF� �wOQF�wW���F�WF�� DQG� IURP� ���� FDQ� EH� ZULWWHQ� DVIROORZV� ��
���� ¸̧¹·¨̈©§�¸̧¹·¨̈©§ J�J�J�J�E H ¦¦ LW

LWGLWGWP PLWPWMLWM MWWWWFW WFF[OQTOQZOQW
ZKHUH�QHJDWLYH�YDOXHV�LQGLFDWH�WKH�FRQWULEXWLRQ�RI�WHFKQLFDO�FKDQJH�LQ�UHGXFLQJ�EDQNLQJ�FRVWV�
7KHVH�HODVWLFLW\�PHDVXUHV�DUH�EDVHG�RQ�F�����WKHUHIRUH�GHSHQG�RQ�D�JLYHQ�OHYHO�RI�[G��+RZHYHU�ZKHQ� RXWSXW� LQFUHDVHV�� [G UHVSRQVHV� ZLOO� KDYH� LPSDFWV� RQ� ZG �LQ� WKH� SUHVHQFH� RI� PDUNHWLPSHUIHFWLRQV� LQ� WKLV� PDUNHW�� ZKLFK� ZLOO� DSSHDU� DV� SULFH�UHODWHG� FRVW� HFRQRPLHV� RUGLVHFRQRPLHV�� 7ZR� DOWHUQDWLYH� DSSURDFKHV� FDQ� EH� DGRSWHG� WR� FRQVWUXFW� PHDVXUHV� WKDW
�� ,Q�DGGLWLRQ��WKHVH�W PHDVXUHV�PD\�DOVR�EH�XVHG�WR�GHILQH�WKH�LQGXVWU\�RXWSXW�DQG�LQSXW�PDUNHW�SRZHULQGLFDWRU�EDVHG�RQ�WKH�FODVVLFDO�/HUQHU�LQGH[�WKDW�LV�GHILQHG�DV�/P ¦WPL�VL DQG�/G ¦WGL�VL�ZKHUH�VL LV�WKHPDUNHW�VKDUH�RI�ILUP�L��$SSHOEDXP���������� 7KHVH�O PHDVXUHV�VKRXOG�EH�LQWHUSUHWHG�DV�WKH�FRQGXFW�RI�WKH�DYHUDJH�ILUP�LQ�WKH�LQGXVWU\�



��

LQFRUSRUDWH�VXFK�SULFH�UHODWHG�DGMXVWPHQW��LQFOXGLQJ�WKH�¨GHVLUHG©�RSWLPDO�FRQGLWLRQ�IRU�[�IURPWKH� LQSXW�SULFLQJ�HTXDWLRQ� LQWR� F����RU�XVLQJ� D� ¨FRPELQHG©�HODVWLFLW\� WKDW� GLUHFWO\� DSSHQGV� WKHDGMXVWPHQW� RI� [� IURP� D� FKDQJH� LQ� RXWSXW�� 7KHVH� DSSURDFKHV� WR� WKH� SUREOHP� DUH� VLPLODUHPSLULFDOO\��EXW�WKH�ODWWHU�LV�FRQFHSWXDOO\�WKH�PRVW�DSSHDOLQJ��0RUULVRQ������F��
7KLV�PHWKRG� VLPSO\� UHOLHV� RQ� WKH� FKDLQ� UXOH� RI� GLIIHUHQWLDWLRQ�� 6LQFH� WKH� GHVLUHG� OHYHO� RI� [GGHSHQGV�RQ� WKH�RXWSXW�SURGXFHG�� WKH� F���� IXQFWLRQ�PD\� EH� H[SUHVVHG� DV� F���T�[�T����ZKHUH� ���UHSUHVHQWV� DOO� RWKHU� DUJXPHQWV� RI� WKH� IXQFWLRQ�� 7KHQ�� WKH� FRVW� HODVWLFLW\� EHFRPHV�HFTG ¦P�wWF�wTP�wWF�w[G�w[G�wTP���TP�WF� >wF�wTP��wF�w[G�Z�[G��[G�wZ�[G��w[G���w[G
�wTP�@��T
P�WF��ZKHUH� [G
 [G�TP�� H[SUHVVLRQ� UHVXOWV� IURP� VROYLQJ� IRU� [G IURP� WKH� SULFLQJ� HTXDWLRQ� ����+RZHYHU�� [G HQWHUV� LQ�ERWK�QDWXUDO�DQG�ORJDULWKPLF�XQLWV� LQ� ���� LPSO\LQJ� WKDW�QR�FORVHG� IRUPDQDO\WLF�VROXWLRQ�IRU�[G
 H[LVWV��+HQFH��WKH�PHWKRG�GHYHORSHG�E\�%URZQ�DQG�&KULVWHQVHQ�������DQG�XVHG�E\�0RUULVRQ��������DQG�&RQVLGLQH��������LQ�D�VRPHZKDW�GLIIHUHQW�FRQWH[W�LV�DGRSWHG�LPSOLFLWO\�FRPSXWLQJ�w[G�wTP DV���w)�wTP���w)�w[G��ZKHUH�) LV�DQ�LPSOLFLW�IXQFWLRQ�IRU�RSWLPDO[G
�
���� ¸̧¹·¨̈©§ J�J�J�J�E�¸̧¹·¨̈©§�T� ) ¦¦ W[OQZOQTOQ[FZ GWGLWGGLMWM GMP PLWGPGGLW

LWGGLWLW

7KHUHIRUH��WKH�FRVW�RXWSXW�HODVWLFLW\�HFTG FDQ�EH�H[SUHVVHG�DV�IROORZV�
���� HFTG  �HFT ��¦ �°¿°¾

½°̄°®­ »»¼
º««¬

ª �J�¸̧¹·¨̈©§���P GLW
LWGG�GLW

LWGLWGLWLW [][F[Z]
¸̧¹·¨̈©§�»»¼º««¬ª ¸̧¹·¨̈©§�¸̧¹·¨̈©§ J�¸̧¹·¨̈©§� LW

PLW
GLW
LW

PLW
GP

GLW
LW WFT[]T[F

ZKHUH� � ]LW  ��FLW �[GLW���EG ��¦PJGP OQTPLW �¦M JGM OQ�ZMLW ��JGG OQ�[GLW ��JGW W���7KHQ�� WKH�FRVW�WLPHHODVWLFLW\�FDQ�EH�FRPSXWHG�IURP�WKH�WUDQVORJ�SDUDPHWHUV�DV�
���� HFWG  �HFW �� ¸̧¹·¨̈©§�»»¼º««¬ª ¸̧¹·¨̈©§�J�¸̧¹·¨̈©§�°¿°¾½°̄°®­ »»¼º««¬ª �J�¸̧¹·¨̈©§��� LWGLW

LWGWGLW
LW

GLW
LWGG�GLW

LWGLWGLWLW WF�[][F[][F[Z]

�� 7KLV�PHDVXUH� LV�QRW� LQ�HODVWLFLW\� IRUP�VLQFH�WKH�GHQRPLQDWRU� LV�QRW� LQ�ORJV��VR�WKH�PHDVXUH�FDQQRW�EHLQWHUSUHWHG�DV�D�SHUFHQWDJH�FKDQJH�



��

7KHVH�FRVW�HODVWLFLWLHV�DUH�WKH�PRVW�DSSURSULDWH�PHDVXUHV�IRU�FRVW�DQDO\VLV��VLQFH�WKH\�UHSUHVHQWWKH�IXOO�UDQJH�RI�FRVW�LPSDFWV�DULVLQJ�IURP�RXWSXW�LQFUHDVHV�RU�WHFKQRORJLFDO�FKDQJH��LQFOXGLQJDVVRFLDWHG�LQSXW�SULFH�FKDQJHV�GXH�WR�PDUNHW�LPSHUIHFWLRQV��,Q�D�VLPLODU�PDQQHU��PDUJLQDO�FRVWVDQG�PDUNHW�SRZHU�PHDVXUHV�FDQ�DOVR�EH�HVWLPDWHG��LQFRUSRUDWLQJ�WKH�LPSDFW�RI�RXWSXW�LQFUHDVHVRQ�LQSXW�SULFHV�GXH�WR�PDUNHW�LPSHUIHFWLRQV�

�� (PSLULFDO�,PSOHPHQWDWLRQ�DQG�5HVXOWV
'DWD�DQG�9DULDEOHV7KH� GDWD� IRU� HVWLPDWLRQ� RI� WKH� V\VWHP� RI� HTXDWLRQV� ����� ����� ���� DQG� ���� FRQVLVWV� RI� DQQXDOLQIRUPDWLRQ�IURP�WKH�5HSRUW�RI�&RQGLWLRQ�DQG�,QFRPH�6WDWHPHQW�RI�HDFK�UHWDLO�EDQN�RYHU� WKHSHULRG� ������������ 7KH� EDQNV� LQ� WKH� VDPSOH� DUH� FODVVLILHG� LQWR� WKUHH� GLIIHUHQW� VL]H� EDQGV�ODUJH��PHGLXP�DQG�VPDOO��EDVHG�RQ�EDQN�DVVHW�YDOXHV�LQ�������,I�D�EDQN©V�DVVHW�VL]H�LV�OHVV�WKDQ�����PLOOLRQ� �WKH�PHGLDQ� IRU�DOO�EDQNV��� WKH�EDQN� LV�FODVVLILHG�DV� VPDOO�VL]HG��ZKHQ� WKH�DVVHWVL]H�LV�JUHDWHU�WKDQ������PLOOLRQ�EXW�OHVV�WKDQ������PLOOLRQ��WKH�EDQN�LV�FODVVLILHG�DV�PHGLXP�VL]HG�DQG�ZKHQ�WKH�DVVHW�VL]H�H[FHHGV������PLOOLRQ�LW�LV�FODVVLILHG�DV�D�ODUJH�EDQN���
%DQNV�DUH�DOVR�FOXVWHUHG�LQ�IRXU�VHSDUDWH�PDUNHWV��&HQWUH��1RUWK��6RXWK�DQG�1DWLRQDO��DFFRUGLQJWR�WKHLU�SUHYDLOLQJ�DUHD�RI�EXVLQHVV��7KH�FRXQWU\�LV�SDUWLWLRQHG�LQ�WKUHH�DUHDV��&HQWUH��1RUWK�DQG6RXWK� �FRPSULVLQJ� WKH� IROORZLQJ� SURYLQFHV�� LQ� WKH� RUGHU�� %XHQRV� $LUHV�� &DSLWDO� )HGHUDO�&yUGRED�� 6DQWD� )H�� (QWUH 5tRV�� 0HQGR]D�� 6DQ� -XDQ�� 6DQ� /XLV� DQG� /D� 3DPSD�� 0LVLRQHV�&RUULHQWHV��)RUPRVD��&KDFR��-XMX\��6DOWD��7XFXPDQ��6DQWLDJR�DQG�/D�5LRMD��DQG�1HXTXpQ��5tR1HJUR�� &KXEXW�� 6DQWD� &UX]� DQG� 7LHUUD GHO )XHJR��� (DFK� EDQN� LV� FRQVLGHUHG� WR� EHORQJ� WR� DFHUWDLQ�DUHD�LI�LW�FROOHFWV�DW�OHDVW�����RI�LWV�GHSRVLWV�LQ�WKDW�DUHD��$V�WKH�WKUHVKROG�LV�LQFUHDVHG�WKH� FULWHULRQ� WHQGV� WR�PRYH� EDQNV�ZLWK� DQ� DUHD�ZLGH� RXWUHDFK� WR� WKH� QDWLRQ�ZLGH� FDWHJRU\���7KH� IROORZLQJ�GXPP\� YDULDEOHV� DUH�GHILQHG�DFFRUGLQJ� WR� WKLV� FULWHULD� '&H��'1R��'6R DQG�'1D

�� 2I� VSHFLDO� LQWHUHVW� IURP� WKH� VWDQGSRLQW�RI� FRPSHWLWLRQ� DQDO\VLV� LV� WKH� UHWDLO� EDQNLQJ� LQGXVWU\��ZKLFKVHUYHV�KRXVHKROGV�DQG�VPDOO�EXVLQHVVHV��:KROHVDOH�FRPPHUFLDO�EDQNLQJ�LV�HVVHQWLDOO\�D�GLVWLQFW�LQGXVWU\ZKHUHLQ�ODUJH�EDQNV�SURYLGH�D�ZLGH� UDQJH�RI�VRSKLVWLFDWHG�VHUYLFHV� WR�ODUJH�FRUSRUDWH�FXVWRPHUV��5HWDLOEDQNLQJ� LV� WKHQ�PRUH� OLNHO\� WKDQ�ZKROHVDOH�EDQNLQJ� WR� EH� VXEMHFW� WR�PDUNHW� SRZHU�GXH� WR� LQIRUPDWLRQDV\PPHWULHV�EHWZHHQ�EX\HUV�DQG�VHOOHUV��VZLWFKLQJ�FRVWV��DQG�WKH�SUHYDOHQFH�RI�ORFDO�UDWKHU�WKDQ�QDWLRQDORU�LQWHUQDWLRQDO�PDUNHWV��� 7KH�VL]H�GLVWULEXWLRQ�RI�ILUPV�LV�DV\PPHWULF�ZLWK�D�ORQJ�ULJKW�KDQG�WDLO��L�H��PDQ\�VPDOO�ILUPV�DQG�IHZYHU\�ODUJH�ILUPV��� 6LQFH�LQIRUPDWLRQ�RQ�GHSRVLWV�SHU�EDQN�SHU�DUHD�LV�RQO\�DYDLODEOH�IRU�WKH�SHULRG������������HDFK�EDQNLV�DVVXPHG�WR�PDLQWDLQ�GXULQJ�����������WKH�VDPH�GLVWULEXWLRQ�RI�GHSRVLWV�DV�LQ������



��

ZKLFK�HTXDO���IRU�EDQNV�LQ�&HQWUDO��1RUWKHUQ��6RXWKHUQ�DQG�1DWLRQDO�UHJLRQV�UHVSHFWLYHO\�DQG��RWKHUZLVH�
7KH�GHILQLWLRQ�RI�RXWSXWV�DQG�LQSXWV�IROORZV�WKH�LQWHUPHGLDWLRQ�DSSURDFK��7KXV��T/ LV�PHDVXUHGDV�WKH�YROXPH�RI�ORDQV��T6 DV�WRWDO�DVVHWV�PLQXV�ORDQV��SURSHUW\�DQG�HTXLSPHQW�DQG�RWKHU�IL[HGDVVHWV�DQG�[G DV�WKH�YROXPH�RI�GHSRVLWV��7KH�LQWHUHVW�UDWHV�RQ�ORDQV�S/ DQG�GHSRVLWV�ZG DUH�JLYHQE\�WKH�UDWLRV�RI�LQWHUHVW�LQFRPH�IURP�ORDQV�WR�WRWDO�ORDQV�DQG�LQWHUHVW�SDLG�RQ�GHSRVLWV�WR�WRWDOGHSRVLWV�UHVSHFWLYHO\��� 6LQFH�ORDQV�DUH�GHQRPLQDWHG�LQ�GRPHVWLF��SHVRV��DQG�IRUHLJQ��GROODUV�FXUUHQF\��D�TXDQWLW\�LQGH[�LV�FRQVWUXFWHG�E\�'LYLVLD�DJJUHJDWLRQ�RI�ORDQV�LQ�SHVRV�DQG�GROODUV�DVIROORZV��OQTW�OQTW�� �����6L�VLW��VL�W���±��OQTL�W�OQTL�W����ZKHUH�TL UHSUHVHQWV�WKH�LWK�W\SH�RI�ORDQ��SL WKHLQWHUHVW� UDWH�� VL SL�TL�6LSL�TL LWV� VKDUH� LQ� WRWDO� UHYHQXHV� DQG� W� UHSUHVHQWV� WKH� WLPH� SHULRG��� $'LYLVLD� TXDQWLW\� LQGH[� RI� GHSRVLWV� �LQ� SHVRV� DQG� GROODUV�� LV� DOVR� FRQVWUXFWHG� XVLQJ� WKH� VDPHPHWKRGRORJ\��7KH� LQWHUHVW� UDWHV�RQ� ORDQV�DQG�GHSRVLWV�DUH� HVWLPDWHG�E\�GLYLGLQJ� WKH� LQWHUHVWVLQFRPH�IURP�ORDQV�DQG�LQWHUHVW�SDLG�RQ�GHSRVLWV�E\�WKH�FRUUHVSRQGLQJ�TXDQWLW\�LQGH[HV�
7KH�SULFHV�IRU�WKH�LQSXWV�ODERU��FDSLWDO��PDWHULDOV�DQG�RWKHU�IXQGV�DUH�FRPSXWHG�DV�IROORZV��7KHZDJH�UDWH��ZO�� LV�SUR[LHG�E\� WKH�UDWLR�RI�SHUVRQQHO�H[SHQVHV��ZDJHV�� LQVXUDQFH�SD\PHQWV�DQGVXEFRQWUDFWHG�VHUYLFHV�FRVW�� WR�WKH�QXPEHU�RI�HPSOR\HHV� LQ�WKH�UHVSHFWLYH�EDQN��7KH�SULFH�RIFDSLWDO�LQ�HDFK�EDQN��ZN��LV�JHQHUDWHG�DV�VXP�RI�WKH�GHSUHFLDWLRQ�UDWH�DQG�WKH�RSSRUWXQLW\�FRVWRI�FDSLWDO��7KH�ODWWHU�LV�DSSUR[LPDWHG�E\�WKH�LQWHUHVW�UDWH�IRU�ORDQV�OHVV�WKH�H[SHFWHG�ULVH�LQ�WKHYDOXH�RI�WKH�LQYHVWPHQW�JRRGV�HPSOR\HG��ZKLFK�LV�SUR[LHG�E\�WKH�JURZWK�UDWH�RI�WKH�ZKROHVDOHSULFH� LQGH[�� 7KH� SULFH� RI� PDWHULDOV� �ZP�� LV� FRQVWUXFWHG� DV� DGPLQLVWUDWLYH� H[SHQVHV� PLQXVSHUVRQQHO�DQG�FDSLWDO�FRVWV�GLYLGHG�E\�WKH�YDOXH�RI�WRWDO�DVVHWV��7KH�SULFH�RI�RWKHU�IXQGV�LQ�HDFKEDQN��ZI��LV�JLYHQ�E\�WKH�UDWLR�RI�LQWHUHVW�H[SHQVHV�RQ�RWKHU�SXUFKDVHG�IXQGV�WR�RWKHU�ERUURZHGIXQGV� �LQFOXGLQJ� LQWHUEDQN� DQG� IHGHUDO� IXQGV� SXUFKDVHG�� FRPPHUFLDO� SDSHUV� DQG� RWKHUSXUFKDVHG� IXQGV��� 7RWDO� FRVW� LQ� HDFK� EDQN� �F�� LQFOXGHV� DOO� RSHUDWLQJ� H[SHQVHV� DQG� LQWHUHVWSD\PHQWV�RQ�RWKHU�IXQGV��7KH�FRQWURO�YDULDEOH�QS�LV�SUR[LHG�E\�WKH�UDWLR�RI�SURYLVLRQV�IRU�EDGORDQV�WR�WRWDO�ORDQV��$OO�QRPLQDO�GDWD�ZHUH�FRQYHUWHG�LQWR������SULFHV�XVLQJ�WKH�ZKROHVDOH�SULFHLQGH[��6XPPDU\�VWDWLVWLFV�IRU�WKH�FRVW��LQSXW�DQG�RXWSXW�YDULDEOHV�DUH�SUHVHQWHG�LQ�WDEOH���IRU�DOOEDQNV�LQ�WKH�VDPSOH�DQG�E\�VXEJURXSV�EDVHG�RQ�WRWDO�DVVHW�VL]H�
�� %HFDXVH�WKH�SULFH�GDWD�DUH�VXEMHFW� WR�HUURU�IURP�WKLV�HVWLPDWLRQ�SURFHGXUH��REVHUYDWLRQV�LQ�ZKLFK� WKHSULFHV�RQ� ORDQV� DQG�GHSRVLWV� DUH�PRUH� WKDQ� ���� VWDQGDUG� GHYLDWLRQV� IURP� WKH�PHDQ� YDOXH� IRU� WKDW� \HDUZHUH�GURSSHG��$V�D�UHVXOW���LQVWLWXWLRQV�ZHUH�H[FOXGHG�GXH�WR�QHJDWLYH�RU�LPSODXVLEO\�ODUJH�SULFHV��� %DQNV�SURYLGH�GLIIHUHQW�W\SHV�RI�ORDQV��ZKLFK�FDQ�EH�FODVVLILHG�DV�UHWDLO�RU�FRUSRUDWH�ORDQV��5HWDLO�ORDQVLQFOXGH�ILQDQFLQJ�WR�KRXVHKROGV�DQG�VPDOO�ILUPV��PRUWJDJHV��SHUVRQDO�ORDQV�DQG�SOHGJHV��&RUSRUDWH�ORDQVFRQVLVW� EDVLFDOO\� RQ� ILQDQFLQJ� WR� ODUJH� FRUSRUDWLRQ�� RYHUGUDIWV��LQWHUEDQN� ORDQV� DQG� SURPLVVRU\� QRWHV�*LYHQ�WKDW�LQIRUPDWLRQ�RQ�LQWHUHVW�UDWHV�IRU�ERWK�W\SHV�RI�ORDQV�LV�RQO\�DYDLODEOH�VLQFH�������WKH�DQDO\VLVLV�UHVWULFWHG�WR�WRWDO�ORDQV�
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7DEOH��6XPPDU\�VWDWLVWLFV�IRU�VDPSOH�EDQNV�����������9DULDEOH 2YHUDOO /DUJH 0HGLXP 6PDOO
$VVHWV��PLOOLRQ��� ������� ������� ����� �����/RDQV��PLOOLRQ��� T/ ����� ������� ����� ����,QYHVWPHQWV��PLOOLRQ��� T6 ����� ������� ����� ����'HSRVLWV��PLOOLRQ��� [G ����� ������� ����� ����,QWHUHVW�UDWHV����/RDQV S/ ���� ���� ���� ����'HSRVLWV ZG ��� ��� ��� ����2WKHU�LQSXW�SULFHV����/DERU �WKRXVDQG���SHU�HPSOR\HH� ZO ���� ���� ���� ����&DSLWDO ZN ���� ���� ���� ����0DWHULDOV ZP ��� ��� ��� ���)XQGV ZI ��� ��� ��� ���7RWDO�FRVWV�H[FOXGLQJ�GHSRVLWV��PLOOLRQ��� F ���� ����� ���� ����,QSXW�FRVW�VKDUHV����/DERU VO ���� ���� ���� ����&DSLWDO VN ���� ���� ���� ����0DWHULDOV VP ���� ���� ���� ����)XQGV VI ��� ���� ��� ���1XPEHU�RI�EDQNV
 �������� ������� ������� �������&RQVWDQW�SHVRV�'HFHPEHU�������
�1XPEHU�RI�EDQNV�LQ�������������UHVSHFWLYHO\�

7KH�GDWD�IRU�HVWLPDWLRQ�RI�HTXDWLRQV�����DQG�����FRQVLVW�RI�TXDUWHUO\�LQGXVWU\�OHYHO�GDWD�IRU�WKHSHULRG� ����������� 7KH� DJJUHJDWH� YROXPH� RI� ORDQV� �4/�� DQG� GHSRVLWV� �;G�� DQG� WKH� DYHUDJHLQWHUHVW�UDWH�RQ�ORDQV��S/��DQG�GHSRVLWV��ZG��HVWLPDWHG�DV�WKH�UDWLR�RI�LQWHUHVW�RQ�ORDQV�GHSRVLWVRYHU� WRWDO� ORDQV�GHSRVLWV� ZHUH� REWDLQHG� IURP� WKH� %DQFR� &HQWUDO� GH� OD� 5HS~EOLFD� $UJHQWLQD�������� 7KH� DFWLYLW\� OHYHO� �<�� LV� SUR[LHG� E\� WKH� *'3� DQG� WKH� SULFH� RI� D� VXEVWLWXWH� �=�� LVHVWLPDWHG�DV�VXP�RI�WKH�/,%25�UDWH�DQG�WKH�OHYHO�RI�VRYHUHLJQ�ULVN�UHIOHFWHG�LQ�WKH�SULFH�RI�WKH)5%� ERQGV� LVVXHG� E\� WKH� $UJHQWLQH� JRYHUQPHQW��� 7KLV� LQIRUPDWLRQ� ZDV� REWDLQHG� IURP� WKH0LQLVWHULR�GH�(FRQRPtD�\�2EUDV�\�6HUYLFLRV�3XEOLFRV��������
(PSLULFDO�5HVXOWV7KH� GHPDQG� IRU� ORDQV� DQG� VXSSO\� RI� GHSRVLWV� ZHUH� HVWLPDWHG� E\� 7ZR� 6WDJH� OHDVW� 6TXDUHV��6/6��� EHFDXVH� RI� WKH� HQGRJHQHLW\� RI� S/ DQG�ZG�� XVLQJ� LQGXVWU\�OHYHO� GDWD��� 7KH� HVWLPDWHGIXQFWLRQV�DUH�
�� 7KLV� YDULDEOH�PD\� EH� FRQVLGHUHG� DV� D� SUR[\� IRU� WKH� PDUNHW� LQWHUHVW� UDWH��6KDIIHU� ������� ������ DQG6XRPLQHQ��������KDYH�XVHG�WKH�PDUNHW�LQWHUHVW�UDWH�DV�D�SUR[\�IRU�=�ZKLOH�DQDO\VLQJ�PDUNHW�SRZHU�LQ�WKH86��&DQDGLDQ�DQG�)LQQLVK�EDQNLQJ�PDUNHWV�UHVSHFWLYHO\��� 7KH�LQVWUXPHQWV�XVHG�LQFOXGH�DOO�H[RJHQRXV�YDULDEOHV�DQG�WKH�ODJJHG�YDOXHV�RI�4/��;G��S/ DQG��ZG�
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���� OQ�4/W  �������¤�������OQ�S/W ��������OQ�<W ��������OQ�=W ': ������������������������������� ��������� ���������� OQ�;GW  �����������������OQ�ZGW ��������OQ�<W ': ����������������������������� ������
ZKHUH�W VWDWLVWLFV�DUH�LQGLFDWHG�LQ�SDUHQWKHVLV��$OO�WKH�FRHIILFLHQWV�KDYH�WKH�H[SHFWHG�VLJQV�DQGDUH� VWDWLVWLFDOO\�GLIIHUHQW� IURP�]HUR� DW� VLJQLILFDQFH� OHYHOV�RI�����RU� OHVV� �H[FHSW� WKH� FRQVWDQWWHUP� LQ� WKH� GHPDQG� HTXDWLRQ��� %DVHG� RQ� WKH� 'XUELQ�:DWVRQ� VWDWLVWLF� WKH� K\SRWKHVLV� RI� QRQ�FRUUHODWHG�GLVWXUEDQFH�WHUPV�FDQ�QRW�EH�UHMHFWHG� 7KH�SULFH�HODVWLFLW\�RI�GHPDQG�IRU�ORDQV�HTXDOVKS ������ZKLOH� WKH�GHSRVLWV�VXSSO\�SULFH�HODVWLFLW\�HTXDOV� HZ ������VXJJHVWLQJ� WKDW�ERUURZHUVDQG�GHSRVLWRUV�DUH�VHQVLWLYH�WR�YDULDWLRQV�LQ�LQWHUHVW�UDWHV��9HVVDOD��������ILQGV�VLPLODU�HVWLPDWHVIRU�WKH�LQWHUHVW� UDWH�HODVWLFLW\�RI�GHPDQG�IRU� ORDQV�LQ� WKH�)LQQLVK�EDQNLQJ�VHFWRU�� ,Q� FRQVWUDVW�5LERQ�DQG�<RVKD��������ILQG�ORZHU�HVWLPDWHV�IRU�ERWK�WKH�HODVWLFLWLHV�RI�GHPDQG�IRU�ORDQV�DQGVXSSO\�RI�GHSRVLWV� LQ� WKH� ,VUDHOL�EDQNLQJ� LQGXVWU\� EXW� WKH\� UHSRUW� D� VPDOO�GLIIHUHQFH�EHWZHHQWKHP��DV�LQ�WKLV�FDVH�
7KH�V\VWHP�EDVHG�RQ�WKH�FRVW�IXQFWLRQ��LQSXW�VKDUHV�DQG�SULFLQJ�HTXDWLRQV�ZDV�WKHQ�HVWLPDWHGRQ�WKH�EDVLV�RI� WKH�EDQN�OHYHO�GDWD�RYHU� WKH�HQWLUH�VDPSOH�DQG�DOVR�RYHU� WKUHH�VXEVHWV�RI�GDWDFRPSULVLQJ� ODUJH�� PHGLXP�� DQG� VPDOO�VL]HG� EDQNV� UHVSHFWLYHO\��� $GGLWLYH� HUURU� WHUPV� ZHUHDSSHQGHG� WR� HDFK� HTXDWLRQ�� OLQHDU� KRPRJHQHLW\� LQ� LQSXW� SULFHV� DQG� V\PPHWU\� UHVWULFWLRQVLPSRVHG� DFURVV� HTXDWLRQV� DQG� RQH� VKDUH� HTXDWLRQ� ZDV� RPLWWHG� WR� DYRLG� VLQJXODULW\��� 7KHV\VWHP�ZDV�HVWLPDWHG�E\��LWHUDWLYH��7KUHH�6WDJH�/HDVW�6TXDUHV���6/6��WR�WDNH�LQWR�DFFRXQW�WKHMRLQW� HQGRJHQHLW\� RI� SULFHV� DQG� TXDQWLWLHV� LQ� WKH� ORDQV� DQG� GHSRVLWV� PDUNHWV� WKDW� PD\� EHFKDUDFWHULVHG�E\�QRQFRPSHWLWLYHQHVV��� 7KH�UHVXOWV�SUHVHQWHG��LQ��7DEOH���VKRZ�WKDW�PRVW�RI�WKH

�� +XQWHU�DQG�7LPPH �������UHFRJQLVHG�WKDW�WKH�HVWLPDWLRQ�RI�D�FRVW�IXQFWLRQ�XVLQJ�GDWD�IRU�DOO�EDQNV�LVEDVHG�RQ�WKH�PDLQWDLQHG�K\SRWKHVLV�WKDW�DOO�EDQNV�RSHUDWH�DORQJ�WKH�VDPH�DYHUDJH�FRVW�FXUYH��ZKLFK�PD\EH� YLRODWHG� LI� EDQNV� GLIIHU� DSSUHFLDEO\� ZLWK� UHJDUG� WR� SURGXFW� PL[HV� DQG� LQGLYLGXDO� SURGXFWV� H[KLELWVXEVWDQWLDOO\�GLIIHUHQW�SURGXFWLRQ�FKDUDFWHULVWLFV��0F$OOLVWHU�DQG�0F0DQXV��������IXUWKHU�QRWHG�WKDW�WKHILWWLQJ�RI�D�WUDQVORJ�FRVW�IXQFWLRQ�RYHU�D�SRSXODWLRQ�RI�EDQNV�WKDW�YDULHV�ZLGHO\�LQ�WHUPV�RI�SURGXFW�PL[HVDQG�VL]H�PD\�UHVXOW�LQ�VSHFLILFDWLRQ�ELDV��7KHQ��ERWK�VXJJHVWHG�WKH�XVH�RI�UHVWULFWHG�VDPSOHV�RI�EDQNV�WKDWDUH�VLPLODU�LQ�RXWSXW�PL[�DQG�VL]H��6LQFH�WKH�VDPSOH�RI�$UJHQWLQH�EDQNV�SUHVHQWV�PDUNHG�GLIIHUHQFHV�LQWHUPV�RI�VL]H��PHDVXUHG�E\�WKH�YDOXH�RI�WRWDO�DVVHWV��DQG�RXWSXW�FRPSRVLWLRQ��VPDOO�EDQNV�SURYLGH�FUHGLWWR�KRXVHKROGV�DQG�VPDOO� ILUPV�ZKLOH� ODUJH�EDQNV�VSHFLDOLVH� LQ�PRUH� VRSKLVWLFDWHG�SURGXFWV�DQG�SURYLGHILQDQFLQJ�WR�ODUJH�FRUSRUDWLRQV���WKH�HVWLPDWHV�RI�WKH�FRVW�IXQFWLRQ�EDVHG�RQ�WKH�RYHUDOO�VDPSOH�VKRXOG�EHLQWHUSUHWHG�ZLWK�FDXWLRQ��� ,Q�WKLV�FDVH�WKH�ODERXU�VKDUH�HTXDWLRQ�ZDV�RPLWWHG��+RZHYHU��WKH�HVWLPDWHV�DUH�LQYDULDQW�WR�WKH�FKRLFHRI�VKDUH�HTXDWLRQ�GHOHWHG�VLQFH��6/6�SURYLGHV�PD[LPXP�OLNHOLKRRG�HVWLPDWHV��� 7KH�LQVWUXPHQWV�XVHG�LQFOXGH�DOO�H[RJHQRXV�YDULDEOHV��WKH�ODJJHG�YDOXHV�RI�LQSXW�SULFHV��GHSRVLWV�DQGORDQ�OHYHOV��LQWHUHVW�UDWHV�RQ�ORDQV�DQG�GHSRVLWV�DQG�LQSXW�FRVW�VKDUHV�
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7DEOH��3DUDPHWHU�HVWLPDWHV�IRU�FRVW�IXQFWLRQ��LQSXW�FRVW�VKDUH�DQG�SULFLQJ�HTXDWLRQV��������8VLQJ�RYHUDOO�VDPSOH�RI�EDQNV�DQG��VXEVDPSOHV�RI�ODUJH��PHGLXP��DQG�VPDOO�VL]HG�EDQNV�������2YHUDOO /DUJH 0HGLXP 6PDOO3DUDPHWHU &RHI 6( &RHI 6( &RHI 6( &RHI 6(D� ����� 
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 FRHIILFLHQW� VLJQLILFDQW� DW� ��� �� DQG� ���� OHYHO��O ODERU��P PDWHULDOV��I IXQGV��N FDSLWDO��/ ORDQV��6 VHFXULWLHV�G GHSRVLWV��W WLPH�WUHQG�DQG�QS QRQSHUIRUPLQJ�ORDQV�
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HVWLPDWHG�SDUDPHWHUV�DUH�VWDWLVWLFDOO\�GLIIHUHQW�IURP�]HUR�DW�VLJQLILFDQFH�OHYHOV�RI�����RU�OHVV���$�ORJ�OLNHOLKRRG�WHVW�UHMHFWHG� WKH�QXOO�K\SRWKHVLV� WKDW�WKH�VHWV�RI�FRHIILFLHQWV� IRU� WKH�GLIIHUHQWVL]H�JURXSV�DUH�WKH�VDPH�������
,Q� RUGHU� WR� H[SORUH� WKH� FRVW� IXQFWLRQ� SURSHUWLHV�� VHYHUDO� UHJXODULW\� FRQGLWLRQV� ZHUH� WHVWHG� LQDGGLWLRQ� WR� WKH� OLQHDU� KRPRJHQHLW\� LQ� LQSXW� SULFHV� DQG� V\PPHWU\� LPSRVHG� D� SULRUL GXULQJHVWLPDWLRQ��0RQRWRQLFLW\�LQ�RXWSXW�DQG�LQSXW�SULFHV�ZDV�VDWLVILHG�VLQFH�PDUJLQDO�FRVWV�DQG�WKHILWWHG�LQSXW�FRVW�VKDUHV�ZHUH�SRVLWLYH�DW�PRVW� GDWD� SRLQWV� LQ� WKH�VDPSOH��&RQFDYLW\� � LQ� � LQSXWSULFHV� �ZDV DOVR VDWLVILHG� � IRU� WKH� UDQJH�RI� REVHUYDWLRQV� EHFDXVH� � WKH� �PDWULFHV� � FRPSXWHGXVLQJ�WKH�ILWWHG��LQSXW��FRVW�VKDUH�HTXDWLRQV�DQG�WKH�UHOHYDQW��SDUDPHWHU��HVWLPDWHV�ZHUH�QHJDWLYHVHPLGHILQLWH��7KH�UHTXLUHPHQWV�ZLWK�UHVSHFW�WR�GHSRVLWV�ZHUH�QRW�FRPSOHWHO\�VDWLVILHG�VLQFH�WKHVKDGRZ� SULFH� RI� GHSRVLWV� UHVXOWHG� SRVLWLYH� DW�PRVW� GDWD� SRLQWV�� EXW� WKH� SDUWLDO� GHULYDWLYH�RIFRVWV� ZLWK� UHVSHFW� WR� GHSRVLWV� ZDV� QHJDWLYH�� QRW� FRQIRUPLQJ� ZLWK� WKH� FRQYH[LW\� FRQGLWLRQ�)LQDOO\��WKH�HVWLPDWHG�FRVWV�ZHUH�SRVLWLYH�IRU�DOO�YDOXHV�RI�RXWSXW�VDWLVI\LQJ�WKH�QRQ�QHJDWLYLW\FRQGLWLRQ��DQG�FRQWLQXLW\�IROORZHG�IURP�WKH�IOH[LEOH�IXQFWLRQDO�IRUP�HPSOR\HG�
$GGLWLRQDO� UHVWULFWLRQV�ZHUH� WKHQ� LPSRVHG�RQ� WKH�SDUDPHWHUV� RI� WKH� WUDQVORJ� FRVW� IXQFWLRQ� LQRUGHU� WR� LQYHVWLJDWH� WKH�SURGXFWLRQ�VWUXFWXUH�RI� WKH� LQGXVWU\��)RXU�K\SRWKHVHV�ZHUH� WHVWHG�� �L�KRPRWKHWLFLW\��WKH�FRVW�IXQFWLRQ�FDQ�EH�ZULWWHQ�DV�D�VHSDUDEOH�IXQFWLRQ�LQ�RXWSXW��IDFWRU�SULFHV�OHYHOV�DQG�WLPH��JMP JPW JPG �����LL��KRPRJHQHLW\�ZLWK�UHVSHFW�WR�RXWSXW��WKH�HODVWLFLW\�RI�FRVWZLWK��UHVSHFW��WR�RXWSXW��LV�FRQVWDQW���JMP JPW JPG JPP �����LLL���XQLWDU\��HODVWLFLW\��RI�VXEVWLWXWLRQEHWZHHQ� LQSXWV� �JMN � ��DQG� �LY�� JHQHUDOLVHG� &REE�'RXJODV� �XQLWDU\� HODVWLFLW\� RI� VXEVWLWXWLRQWRJHWKHU�ZLWK� KRPRJHQHLW\�� JMP JPW JPG JPP JMN ���� 7KH� UHVXOWV� RI� WKH� VWUXFWXUDO� WHVWV� RI� WKHFRVW� IXQFWLRQ� SUHVHQWHG� LQ� 7DEOH� �� LQGLFDWH� WKDW� HDFK� UHVWULFWHG� IXQFWLRQDO� IRUP� RI� WKHSURGXFWLRQ� WHFKQRORJ\� LV� VWURQJO\� UHMHFWHG�� ,Q� DOO� FDVHV�� WKH� OLNHOLKRRG� UDWLR� WHVW� VWDWLVWLF
�� 7KH� PRGHO� ZDV� DOVR� HVWLPDWHG� ZLWK� UHJLRQDO� GXPP\� YDULDEOHV� DV� IL[HG� HIIHFWV�� +RZHYHU�� WKHK\SRWKHVLV�RI�GLIIHUHQFHV�DFURVV�UHJLRQV�ZDV�UHMHFWHG��)RU�WKDW�UHDVRQ�WKH�HVWLPDWHV�SUHVHQWHG�LQ�7DEOH��ZHUH�REWDLQHG�ZLWKRXW�UHJLRQDO�GXPP\�YDULDEOHV��� 7KH� OLNHOLKRRG� WHVW�ZDV� SHUIRUPHG� E\� LQFRUSRUDWLQJ� WZR� GXPP\� YDULDEOHV� �IRU�PHGLXP�� DQG� VPDOO�VL]HG�EDQNV��LQWR�WKH�SRROHG�HVWLPDWLRQ�DQG�DOORZLQJ�HYHU\�SDUDPHWHU�WR�YDU\�DFURVV�WKH�ODUJH��PHGLXP�DQG�VPDOO�VL]HG�EDQNV�REVHUYDWLRQV��7KLV�XQUHVWULFWHG�PRGHO�ZDV� WKHQ�FRPSDUHG�WR�WKH�UHVWULFWHG�PRGHOZKLFK�LPSRVHG�FRPPRQ�FRHIILFLHQWV�IRU�DOO�VXEJURXSV��7KH�OLNHOLKRRG�UDWLR�VWDWLVWLF�ZDV��������DQG�WKHFULWLFDO�YDOXH�ZDV������DW�WKH����FRQILGHQFH�OHYHO��� 7KH� VWDELOLW\� RI� FRHIILFLHQWV� RYHU� WLPH� ZDV� DOVR� DQDO\VHG� E\� HVWLPDWLQJ� WKH� PRGHO� RYHU� GLIIHUHQWVXESHULRGV��7KH�HVWLPDWHV�SUHVHQWHG�D�VWDEOH�SDWWHUQ�RYHU�WLPH��� 7KLV�UHVXOW�DOVR�VXJJHVWV�WKDW�GHSRVLWV�VKRXOG�EH�PRGHOOHG�DV�LQSXWV�LQ�WKH�$UJHQWLQH�EDQNLQJ�LQGXVWU\�$V� +XJKHV� HW�� DO�� ������� SRLQWHG� RXW�� LI� GHSRVLWV� DUH� RXWSXWV�� WKHQ� PRUH� YDULDEOH� LQSXWV� DQG�� KHQFH�YDULDEOH�H[SHQGLWXUH�ZLOO�EH�UHTXLUHG�WR�SURGXFH�T�DQG�WKH�LQFUHDVHG�[G��ZKLFK� LPSOLHV�WKDW�wF�w[G!���,IGHSRVLWV� DUH� LQSXWV�� DQ� LQFUHDVH� LQ� WKHLU� OHYHO� DOORZV� D� UHGXFWLRQ� LQ� WKH� H[SHQGLWXUH� RQ� YDULDEOH� LQSXWVQHHGHG�WR�SURGXFH�T��ZKLFK�LPSOLHV�WKDW�wF�w[G����,Q�WKLV�FDVH��WKH�VKDGRZ�YDOXH�RI�GHSRVLWV�LV�SRVLWLYH�WKDW�LV�wF�w[G���LPSO\LQJ�WKDW�GHSRVLWV�IXQFWLRQ�DV�LQSXWV�LQ�SURGXFWLRQ�
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H[FHHGHG�WKH�FKL�VTXDUH�FULWLFDO�YDOXH�DW� ���VLJQLILFDQFH� OHYHO� VXJJHVWLQJ� WKDW� WKH�XVH�RI� WKHWUDQVORJ�IOH[LEOH�IXQFWLRQDO�IRUP�WR�HVWLPDWH�WKH�FRVW�VWUXFWXUH�DSSHDUV�WR�EH�DSSURSULDWH�
7DEOH��6WUXFWXUDO�WHVWV�RI�WKH�FRVW�IXQFWLRQ/LNHOLKRRG�5DWLR�WHVW�VWDWLVWLF6XEVDPSOHV5HVWULFWLRQV 2YHUDOO /DUJH 0HGLXP 6PDOO GI &KL�VTXDUH


�L����+RPRWKHWLFLW\ ����� ���� ���� ���� � �����JMP ���JPW ���JPG ��LL���+RPRJHQHLW\�LQ�RXWSXW ����� ����� ����� ����� �� �����JMP ���JPW ���JPG ���JPP ��LLL��8QLWDU\�HODVWLFLW\�RI��VXEVWLWXWLRQ ����� ����� ����� ����� � �����JMN ��LY��*HQHUDOLVHG�&REE�'RXJODV ������� ����� ����� ����� �� �����JMP ��JPW ��JPG ��JPP ��JMN �
 &ULWLFDO�YDOXHV�DW����OHYHO

$OWKRXJK� PRVW� RI� WKH� SDUDPHWHUV� DUH� QRW� UHDGLO\� LQWHUSUHWDEOH� LQGLYLGXDOO\�� VRPH� UHOHYDQWLPSOLFDWLRQV�DERXW�PDUNHW�SRZHU�DUH�HYLGHQW�IURP�WKH�SULFLQJ�HTXDWLRQ�HVWLPDWHV�SUHVHQWHG�LQWKH� ODVW� URZV� RI� 7DEOH� ��� 7KHVH� UHVXOWV� VXJJHVW� VLJQLILFDQW� GHSDUWXUHV� IURP� PDUJLQDO� FRVW�EHQHILW�� SULFLQJ�� ,Q� WKH� ORDQV� PDUNHW�� WKH� SDUDPHWHU� T/ �SRVLWLYH� DQG� KLJKO\� VLJQLILFDQW�LQGLFDWHV� WKDW� EDQNV� VHHP� WR� SULFH� DERYH�PDUJLQDO� FRVW�� LPSO\LQJ� D� SRVVLEOH� H[SORLWDWLRQ� RIROLJRSRO\� SRZHU� LQ� WKLV�PDUNHW�� ,Q� WKH�PDUNHW� IRU� GHSRVLWV�� WKH� FRHIILFLHQW� TG�� ZKLFK� LV� DOVRVWDWLVWLFDOO\�VLJQLILFDQW�EXW�QHJDWLYH��VXJJHVWV�WKDW�EDQNV�VHHP�WR�SD\�PRUH�WKDQ�WKH�IXOO�YDOXH�RIWKHLU� PDUJLQDO� EHQHILW� IRU� LQFUHDVHV� LQ� GHSRVLWV�� LPSO\LQJ� QR� PDUNHW� SRZHU� H[HUWLRQ� LQ� WKLVPDUNHW��0RUH�GLUHFW�DVVHVVPHQW�RI�PDUNHW�SRZHU�UHTXLUHV�HYDOXDWLQJ�WKH�W HVWLPDWHV�SUHVHQWHGLQ�WDEOH���IRU�WKH�DYHUDJH�EDQN� �� 7KHVH�PHDVXUHV�ZHUH�FDOFXODWHG�E\�XVLQJ�WKH�HVWLPDWHG�FRVWIXQFWLRQV�LQ�7DEOH����SUHGLFWHG�FRVWV�DQG�REVHUYHG�RXWSXW�DQG�LQSXW�SULFHV�
,Q� WKH� ORDQV�PDUNHW�� WKH� HVWLPDWHG� YDOXH� RI� W/ IRU� WKH� DYHUDJH�EDQN� LQGLFDWHV� WKDW� EDQNV� DUHSULFLQJ� ������ DERYH� PDUJLQDO� FRVW�� PRUHRYHU�� WKH� DYHUDJH� PDUJLQ� LQFUHDVHG� IURP� ����� WR������ RYHU� WKH� VDPSOH� SHULRG�� 7KH� PDUJLQV� DOVR� GLVSOD\� VRPH� LQWHUHVWLQJ� SDWWHUQV� DFURVVVXEJURXSV�RI�EDQNV��7KH�HVWLPDWHG�YDOXHV�RI�W/ IRU�ODUJH��PHGLXP��DQG�VPDOO�VL]HG�EDQNV�DUH�����������DQG�������UHVSHFWLYHO\��ZKLFK�VXJJHVWV�WKDW�VPDOO�EDQNV�VHHP�WR�H[HUFLVH�D�KLJKHU
�� (YHQ�ZKHQ�WKH�UHVXOWV�IURP�3DQHO�$�DUH�GHULYHG�IURP� WKH�SDUDPHWHU�HVWLPDWHV�IRU� WKH�RYHUDOO�VDPSOHDQG� WKRVH� IURP�3DQHO�%�XVLQJ�SDUDPHWHU� YDOXHV� IRU� WKH�VXEVDPSOHV� RI� ODUJH��PHGLXP��DQG�VPDOO�VL]HGEDQNV��WKH�FRQFOXVLRQV�GUDZQ�DUH�FRQVLVWHQW�DFURVV�SDQHOV�
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GHJUHH�RI�PDUNHW�SRZHU�SULFLQJ�WKDQ�ODUJHU�ILQDQFLDO�LQVWLWXWLRQV��7KLV�UHVXOW�FRXOG�EH�H[SODLQHGE\�WKH�IDFW�WKDW�VPDOO�VL]HG�EDQNV�DUH�PRUH� UHWDLO�RULHQWHG�SURYLGLQJ�FUHGLW� WR�KRXVHKROGV�DQGVPDOO�ILUPV�ZKLOH�ODUJH�EDQNV�DUH�PRUH�RULHQWHG�WRZDUG�FRUSRUDWH�FXVWRPHUV��,Q�DGGLWLRQ��UHWDLOFXVWRPHUV� DUH� OHVV� LQIRUPHG� DQG� OHVV� OLNHO\� WR� VZLWFK� IURP� RQH� EDQN� WR� WKH� RWKHU� ZKLOHFRUSRUDWH�FXVWRPHUV�KDYH�D�VWURQJHU�LQFHQWLYH�DQG�DELOLW\�WR�JDWKHU�LQIRUPDWLRQ�DQG�VHHN�SULFHRIIHUV� IURP� GLIIHUHQW� EDQNV�� ,Q� WKLV� ODWWHU� FDVH�� FRXQWHUYDLOLQJ� SRZHU� FRXOG� PLWLJDWH� PDUNHWSRZHU� OHDGLQJ� WR� ODUJH� EDQNV� H[HUWLQJ� D� ORZHU� GHJUHH� RI� ROLJRSRO\� SRZHU� WKDQ� VPDOOHULQVWLWXWLRQV��,Q�IDFW��%HUJ�DQG�.LP��������ILQG� WKDW�EDQNV�LQ�1RUZD\�KDYH�VXEVWDQWLDO�PDUNHWSRZHU� LQ� WKH� UHWDLO�PDUNHW� ZKLOH� WKH\� DSSHDU� WR� SRVVHVV� OHVV�PDUNHW� SRZHU� LQ� WKH� FRUSRUDWHVHJPHQW�
7DEOH��0DUNHW�SRZHU�DQG�FRVW�HODVWLFLWLHV�PHDVXUHV�����������/RDQV 'HSRVLWV &RVW�RXWSXW�HODVWLFLW\ &RVW�WLPH�HODVWLFLW\W/ WG HFT HFTG HFW HFWG

$��(VWLPDWHV�GHULYHG�XVLQJ�SDUDPHWHU�YDOXHV�IRU�RYHUDOO�VDPSOH�RI�EDQNV
2YHUDOO ����� ������ ����� ����� ������ ���������� ����� ������ ����� ����� ����� ���������� ����� ������ ����� ����� ������ ���������� ����� ������ ����� ����� ������ ���������� ����� ������ ����� ����� ������ ���������� ����� ������ ����� ����� ������ ���������� ����� ������ ����� ����� ������ ���������� ����� ������ ����� ����� ������ ���������� ����� ������ ����� ����� ������ ������

%��(VWLPDWHV�GHULYHG�XVLQJ�SDUDPHWHU�YDOXHV�IRU�VXEVDPSOHV�RI�ODUJH��PHGLXP�DQG�VPDOO�VL]HGEDQNV
/DUJH�EDQNV ����� ������ ����� ����� ������ ������0HGLXP�EDQNV ����� ������ ����� ����� ������ ������6PDOO�EDQNV ����� ������ ����� ����� ������ �����

)RU� WKH� GHSRVLWV� PDUNHW�� WKH� DYHUDJH� W' PHDVXUH� LQGLFDWHV� WKDW� WKH� DYHUDJH� EDQN� LV� SD\LQJ������DERYH� WKH�PDUJLQDO� VKDGRZ�YDOXH� RI� GHSRVLWV��7KH� UHVXOWV� DOVR� VKRZ� WKDW� WKLV�PDUJLQLQFUHDVHG�RYHU�WKH�VDPSOH�SHULRG�IURP����WR��������:KHQ�DQDO\VHG�DFURVV�VXEJURXSV�RI�EDQNV�WKH�HVWLPDWHG�YDOXH�RI�W' LQGLFDWHV�WKDW�VPDOO�EDQNV�LQWHUHVW�UDWH�RQ�GHSRVLWV�LV�������DERYH�WKHPDUJLQDO� VKDGRZ�YDOXH� RI� GHSRVLWV�ZKLOH� ODUJH�EDQNV�SD\� MXVW�������DERYH� LW��7KHVH� UHVXOWVVHHP� WR� VXJJHVW� WKDW� VPDOO�VL]HG� EDQNV�� ZKLFK�PD\� KDYH� OLPLWHG� DFFHVV� WR� RWKHU� VRXUFHV� RIIXQGV��KDYH�WR�SD\�DQ�RYHU�SULFH�LQ�RUGHU� WR�DWWUDFW�GHSRVLWV�ZKLOH� ODUJH�ILQDQFLDO� LQVWLWXWLRQV�
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SUREDEO\�KDYLQJ�DFFHVV�WR�LQWHUQDWLRQDO�OLQHV�RI�FUHGLW��IRU�H[DPSOH��SD\�D�ORZHU�RYHU�SULFH�IRULQFUHDVHV�LQ�GHSRVLWV���
7KH�LQWHUSUHWDWLRQ�RI� WKHVH�LQGLFDWRUV�RI�PDUNHW�SRZHU�LV�UHLQIRUFHG�ZLWK� WKH�FRQVLGHUDWLRQ�RIWKH�DVVRFLDWHG�HYLGHQFH�RI�FRVW�HFRQRP\�PHDVXUHV� SUHVHQWHG� LQ�7DEOH����7KH�FRVW� HODVWLFLWLHVPHDVXUHV�ZHUH�REWDLQHG�E\�VHWWLQJ�WKH�YDULDEOHV�LQ������DQG������HTXDO�WR�WKHLU�DYHUDJH�YDOXH�RIWKH�WRWDO�VDPSOH�RU�VXEVDPSOH��7KH�HVWLPDWHG�YDOXH�IRU�WKH�RYHUDOO�VDPSOH�HFT  �������VXJJHVWVWKH�SUHVHQFH� RI� VLJQLILFDQW� HFRQRPLHV�RI� VFDOH�ZKLFK� KDYH� LQFUHDVHG� RYHU� WKH� VDPSOH� SHULRGVLQFH�HFT GURS�IURP�������LQ������WR�������LQ�������,Q�DGGLWLRQ��WKH�PRVW�DSSURSULDWH�PHDVXUHIRU� FRVW� DQDO\VLV� HFTG ������ LQGLFDWHV� WKDW� HYHQ� DIWHU� DGMXVWLQJ� IRU� WKH� HIIHFW� RI� PDUNHWLPSHUIHFWLRQV�LQ�WKH�PDUNHW� IRU�GHSRVLWV��WKH�DYHUDJH�EDQN�RSHUDWHV�ZLWK�LQFUHDVLQJ�UHWXUQV�WRVFDOH��� 7KLV�PHDVXUH�DOVR�GHFUHDVHV�RYHU�WKH�VDPSOH�SHULRG�IURP�������WR��������3UREDEO\�WKLVLV�GXH�WR�WKH�IDFW�WKDW�ZKLOH�RQ�WKH�RQH�VLGH�EDQNV�DUH�H[SORLWLQJ�WKH�HFRQRPLHV�RI�VFDOH�WKURXJKWKH� FRQVROLGDWLRQ� SURFHVV�� RQ� WKH� RWKHU�� UHJXODWRU\� FKDQJHV� DQG� DGYDQFHV� LQ� WHFKQRORJ\� DUHLQFUHDVLQJ�WKH�RSWLPDO�VFDOH�OHDGLQJ�WR�DQ�LQFUHDVH�LQ�VFDOH�HFRQRPLHV�RYHU�WLPH�
7KH� UHVXOWV� DOVR� VKRZ� WKDW� VFDOH� HFRQRPLHV� GLPLQLVK� DV� ILUP� VL]H� LQFUHDVHV�� KRZHYHU�� WKHHVWLPDWHG�HFTG UHYHDOV� WKH�SUHVHQFH�RI�VLJQLILFDQW�LQFUHDVLQJ� UHWXUQV�WR�VFDOH� IRU�DOO�VL]H�EDQGVVXJJHVWLQJ� WKDW� WKH� DYHUDJH� FRVW� FXUYH� LV� QRW�8�VKDSHG��+RZHYHU�� WKHUH�PD\� EH� D� SDUWLFXODUOHYHO�RI�RXWSXW�� RXWVLGH� WKH�REVHUYHG� UDQJH� LQ� WKH�VDPSOH�� DERYH�ZKLFK�EDQNV�ZRXOG� RSHUDWHXQGHU�FRQVWDQW�RU�LQFUHDVLQJ�UHWXUQV�WR�VFDOH��,Q�IDFW�� IRU� WKH�86�EDQNLQJ� LQGXVWU\�%HUJHU�DQG0HVWHU��������ILQG�LQFUHDVLQJ�UHWXUQV�WR�VFDOH�IRU�DOO�VL]H�FODVVHV�XS�WKURXJK�����ELOOLRQ��ZLWKGHFUHDVLQJ� UHWXUQV� WKHUHDIWHU�� ,Q� DGGLWLRQ�� &DYDOOR� DQG� 5RVVL� ������� IRU� D� VDPSOH� RI� VL[(XURSHDQ� FRXQWULHV� ILQG� FRQVWDQW� UHWXUQV� WR� VFDOH� IRU� ODUJH�EDQNV�ZLWK� DYHUDJH� DVVHWV� RI� ���ELOOLRQ��,Q�$UJHQWLQD��WKH�ODUJHVW�EDQNV�KDYH�OHVV�WKDQ�����ELOOLRQ�LQ�DVVHWV��ZKLFK�PD\�VXJJHVWWKDW�WKHUH�VWLOO�H[LVW�HFRQRPLHV�WKDW�FDQ�EH�H[SORLWHG�E\�DQ�LQFUHDVH�LQ�WKH�VL]H�RI�EDQNV�
7DEOH���DOVR�SUHVHQWV� WKH�HVWLPDWHV�RI� WLPH� HODVWLFLWLHV�DLPHG�DW� FDSWXULQJ� WKH� FRQWULEXWLRQ�RIWHFKQLFDO�FKDQJH�LQ�UHGXFLQJ�DYHUDJH�EDQNLQJ�FRVWV�DQG�REWDLQHG�E\�VHWWLQJ�WKH�YDULDEOHV�LQ�����DQG������HTXDO�WR�WKHLU�DYHUDJH�YDOXH�RI�WKH�WRWDO�VDPSOH�RU�VXEVDPSOH��7KH�HVWLPDWHG�YDOXH�IRUWKH�RYHUDOO�SHULRG�HFWG  �¤������LQGLFDWHV�WKDW��FRVWV�ZHUH�UHGXFHG�E\�DSSUR[LPDWHO\������SHU
�� 5LERQ�DQG�<RVKD��������FRQFOXGH� WKDW�EDQNV�LQ� WKH�,VUDHOL�EDQNLQJ� VHFWRU� H[HUFLVH�PDUNHW� SRZHU� LQERWK�WKH�PDUNHWV�IRU�ORDQV�DQG�GHSRVLWV��� 7KH� FRVW� HODVWLFLW\� HFT ������ LQGLFDWHV� WKDW� D� ���� LQFUHDVH� LQ� RXWSXW� ZRXOG� UDLVH� FRVWV� E\� �����KROGLQJ�RWKHU�YDULDEOHV�FRQVWDQW��,Q�DGGLWLRQ��HFTG ������VXJJHVWV�WKDW�FRVWV�ZRXOG�UDLVH�E\�������LI�WKHHIIHFW�RI�RXWSXW�H[SDQVLRQ�RQ�GHSRVLWV�LV�DFFRXQWHG�IRU�L�H��WKH�LQFUHDVH�LQ�RXWSXW�ZRXOG�LQGXFH�D�KLJKHUGHPDQG�IRU�GHSRVLWV�DQG�D�KLJKHU�LQWHUHVW�UDWH�RQ�GHSRVLWV��GXH�WR�PDUNHW�LPSHUIHFWLRQV�LQ�WKLV�PDUNHW��
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\HDU�DV�D�FRQVHTXHQFH�RI�WHFKQLFDO�FKDQJH��:KHQ�DQDO\VHG�RYHU� WLPH�� WKH�UHVXOWV� VXJJHVW� WKDWVLJQLILFDQW� FRVW� VDYLQJV� RFFXUUHG� LQ� WKH� LQGXVWU\� GXULQJ� WKH� SHULRG� D� UHVXOW� WKDW� PD\� EHFRQQHFWHG� WR� WKH� LQFRUSRUDWLRQ� RI� QHZ� WHFKQRORJ\�� VXFK� DV� $70� RU� LQIRUPDWLRQ� V\VWHPVWHFKQRORJLHV�GXULQJ� WKH�����V��:KHQ�DQDO\VHG�RYHU� VXEJURXSV�� WKH� UHVXOWV� DSSHDU� WR� LQGLFDWHWKDW�WKH�HIIHFW�RI�WHFKQLFDO�FKDQJH�RQ�DYHUDJH�FRVWV�KDV�EHHQ�VLJQLILFDQW�IRU�ODUJH�DQG�PHGLXP�VL]HG�EDQNV�ZKLOH�LW�KDV�QRW�EHHQ�VWDWLVWLFDOO\�VLJQLILFDQW�IRU�WKH�JURXS�RI�VPDOOHU�EDQNV��7KHVHUHVXOWV� PD\� EH� GXH� WR� FRVW� LQFUHDVLQJ� HIIHFWV� WKDW� KDYH� FDQFHOOHG� RXW� WHFKQLFDO� LQQRYDWLRQVHIIHFWV� VLQFH� WHFKQRORJLFDO� FKDQJH�� GHILQHG� DV� D� WUHQG�� PD\� FDSWXUH� QRW� RQO\� SURGXFWLRQLQQRYDWLRQV�EXW�DOVR�WKH�LPSDFW�RI�RWKHU�IDFWRUV�VXFK�DV�FKDQJHV�LQ�RUJDQLVDWLRQDO�VWUXFWXUH�DQGSURFHVVHV�RQ�EDQN�FRVWV�
:HOIDUH�$QDO\VLV7KH� FKDQJH� LQ� VRFLDO� ZHOIDUH� DVVRFLDWHG� WR� WKH� FRQVROLGDWLRQ� RI� WKH� EDQNLQJ� VHFWRU� LV� QRZHYDOXDWHG�LQ�D�SDUWLDO�HTXLOLEULXP�IUDPHZRUN�E\�DGGLQJ�XS�WKH�FKDQJHV�LQ�DJJUHJDWH�FRQVXPHUDQG� SURGXFHU� VXUSOXV�� 7KH� DJJUHJDWH� FRQVXPHU� VXUSOXV� LV� PHDVXUHG� E\� WKH� FRPSHQVDWLQJYDULDWLRQ�GHILQHG�DV�&9�S� H�S��Y���H�S���Y����ZKHUH�H�S��Y��LV�WKH�H[SHQGLWXUH�IXQFWLRQ��Y�S��\�UHSUHVHQWV�WKH�LQGLUHFW�XWLOLW\�IXQFWLRQ��S�LV�WKH�SULFH�YHFWRU�DQG�\�UHSUHVHQWV�PRQHWDU\�LQFRPH�:KHQ�SULFHV�GHFOLQH�S� ��S���&9�LV�WKH�QHJDWLYH�RI�WKH�DUHD�WR�WKH�OHIW�RI�WKH�+LFNVLDQ�GHPDQGFXUYH�IRU�EDVH�XWLOLW\�OHYHO�Y� EHWZHHQ�S� DQG�S���DQG�ZKHQ�S� ��S���&9�LV�SRVLWLYH�DQG�VLPSO\HTXDO�WR�WKDW�DUHD�� WKDW�LV��&9�S� ³ �S�S �+ GS�Y�S�[ ZKHUH�[+ LV�WKH�+LFNVLDQ�GHPDQG��-HKOH�DQG5HQ\����������
%UHVODZ� DQG� 6PLWK� ������� VKRZ� WKDW� ZKHQ� SULFHV� FKDQJH� IURP� S� WR� S��� H[SDQGLQJ� WKHH[SHQGLWXUH� IXQFWLRQ� LQ� D� 7D\ORU� VHULHV� DERXW� �S��� Y��� DQG� GLVUHJDUGLQJ� RWKHU� WHUPV� WKDQ� WKHTXDGUDWLF�\LHOGV�
���� �����+����+ �SS�S �Y�S�[����SS��Y�S�[�S�&9 �ww��� 
�� ([DFW�PHDVXUHV�RI�FRQVXPHU�VXUSOXV�DUH�FRPSXWDEOH�DW� OHDVW�WKHRUHWLFDOO\� IURP� WKH�NQRZOHGJH�RI� WKHRUGLQDU\�GHPDQG�FXUYH��+DXVPDQ��������� ,QGHHG�� IURP�5R\©V�LGHQWLW\�� WKH� LQGLUHFW�XWLOLW\� IXQFWLRQ�� WKHH[SHQGLWXUH� IXQFWLRQ� DQG� WKHUHIRUH� WKH�+LFNVLDQ� GHPDQG� IXQFWLRQ� FDQ� EH� UHFRYHUHG�� +RZHYHU�� WKLVPHWKRG� FDQ� EH� H[WUHPHO\� GLIILFXOW� WR� LPSOHPHQW� VLQFH� LW� LQYROYHV� VROYLQJ� D� GLIIHUHQWLDO� HTXDWLRQ� WKDWGHSHQGV� RQ� WKH� RUGLQDU\� GHPDQG� IXQFWLRQ�� DQG� WKLV� LV� DQDO\WLFDOO\� SRVVLEOH� RQO\� LQ� VLPSOH� FDVHV�� $QDOWHUQDWLYH�PHWKRGRORJ\� WR� DSSUR[LPDWH�ZHOIDUH� PHDVXUHV� LV� WR� XVH� QXPHULFDO�PHWKRGV��9DUWLD� ������SURSRVHG� D� QXPHULFDO� DOJRULWKP� WR� FRPSXWH� WKH� FRPSHQVDWHG� LQFRPH� IURP� DQ\� RUGLQDU\� GHPDQGIXQFWLRQ��%UHVODZ�DQG�6PLWK��������LPSURYHG�RQ�9DUWLD©V�PHWKRG�DQG�SURSRVHG�D�TXLFNHU�DOJRULWKP�
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DQG�VLQFH�DW�WKH�LQLWLDO�HTXLOLEULXP�[+�S��Y�� [0�S�\���WKH�GHULYDWLYH�RI�WKH�+LFNVLDQ�GHPDQG�FDQEH� REWDLQHG� IURP� WKH� 6OXWVN\� HTXDWLRQ� DV� w[+�S��Y���wS >w[0�S��Y���wS@�[+�>w[0�S��Y���w\@ZKHUH� [0 LV� WKH�0DUVKDOOLDQ� GHPDQG� IXQFWLRQ�� 7R� FRPSXWH� WKH� FRPSHQVDWLQJ� YDULDWLRQ� WKH\GHYHORSHG� D� QXPHULFDO� DOJRULWKP� WKDW� LQYROYHV� VSOLWWLQJ� XS� WKH� SULFH� FKDQJH� LQWR� VPDOOHULQWHUYDOV��HYDOXDWLQJ�WKH�&9�IRU�HDFK�VPDOO�FKDQJH�XVLQJ������DQG�ILQDOO\�DGGLQJ� WRJHWKHU�WKH&9�FRPSXWHG�DW�HDFK�VWHS��7KLV�QXPHULFDO�DOJRULWKP�FDQ�EH�HDVLO\�LPSOHPHQWHG�DQG�LV�YDOLG�IRUDQ\�GHPDQG�IXQFWLRQ�
7KH�DJJUHJDWH�SURGXFHU� VXUSOXV�RU� DJJUHJDWH�SURILW�3�S�� HTXDOV� WKH� DUHD� EHWZHHQ� WKH�PDUNHWSULFH�DQG�WKH�LQGXVWU\�PDUJLQDO�FRVW��DQG�FDQ�EH�PHDVXUHG�DV�IROORZV�
���� ³ � 3 �
S�[� 
 G[�@[��FS>�S�
ZKHUH�F©�[��UHSUHVHQWV�PDUJLQDO�FRVW��7KLV�SURGXFHU�VXUSOXV�FDQ�EH�HVWLPDWHG�DV�WKH�GLIIHUHQFHEHWZHHQ�WRWDO�UHYHQXH�DQG�WRWDO�FRVW�IRU�WKH�HTXLOLEULXP�OHYHO�RI�RXWSXW��)LQDOO\��WKH�FKDQJH�LQWRWDO�VXUSOXV�G:�S��FDQ�EH�PHDVXUHG�DV�VXP�RI�&9�S��DQG�G3�S��

7DEOH��:HOIDUH�HIIHFWV�RI�PDUNHW�SRZHU��PLOOLRQ���
3HULRG /HUQHU,QGH[���

,QWHUHVWUDWH�ORDQV���
$YHUDJHFRVW��� &9 G�3 G�:

6WDUW�RI�VDPSOH�SHULRG������� ���� ���� ����(QG�RI�VDPSOH�SHULRG������� ���� ���� ���� ����� ����� ��������2XWSXW�DW������OHYHO ���� ���� ���� ����� ����� ��������/HUQHU�LQGH[�DW������OHYHO ���� ���� ���� ����� ����� �����
3RVLWLYH��QHJDWLYH��QXPEHUV�UHSUHVHQW�ZHOIDUH�JDLQV��ORVVHV��

,Q�RUGHU�WR�FRPSXWH�WKH�ZHOIDUH�HIIHFWV�RI�PDUNHW�SRZHU�LQ�WKH�EDQNLQJ�LQGXVWU\�RYHU�WKH�SHULRG����������WKH�FRPSHQVDWLQJ�YDULDWLRQ�ZDV�FRPSXWHG�DSSO\LQJ�%UHVODZ�DQG�6PLWK©V�DOJRULWKPZLWK�����VWHSV�DQG�WKH�FKDQJH�LQ�SURILWV�ZDV�HVWLPDWHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�WRWDO�UHYHQXHDQG�WRWDO�FRVW���7KH�UHVXOWV�SUHVHQWHG�LQ�7DEOH���VKRZ�DQ�LQFUHDVH�LQ�WKH�FRQVXPHUV©�VXUSOXV�RI����� ELOOLRQ� DQG� LQ� EDQNV©� SURILWV� RI� ����� ELOOLRQ� LPSO\LQJ� DQ� RYHUDOO� LQFUHDVH� LQ� HFRQRPLFZHOIDUH� RI� ����� ELOOLRQ� EHWZHHQ� ����� DQG� ������ 7KHVH� ILQGLQJV� FRXOG� EH� H[SODLQHG� E\� WKHLQFUHDVH�LQ�RXWSXW�LQ�FRPELQDWLRQ�ZLWK�WKH�LQFUHDVLQJ�UHWXUQV�WR�VFDOH�WKDW�OHG�WR�ORZHU�DYHUDJH
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FRVWV�DQG�DOVR�WKH�HIIHFW�RI�WHFKQRORJLFDO�FKDQJH��ZKLFK�PLJKW�KDYH�FRXQWHUDFWHG�WKH�HIIHFW�RILQFUHDVHG�PDUNHW�SRZHU�LQ�WKH�PDUNHW�IRU�ORDQV�
7R�XQGHUVWDQG�WKH�HIIHFWV�RI�VFDOH�HFRQRPLHV�DQG�PDUNHW�SRZHU�RQ�HFRQRPLF�ZHOIDUH��LQWHUHVWUDWHV��DYHUDJH�FRVWV��FRQVXPHU©V�VXUSOXV�DQG�EDQN©V�SURILWV�ZHUH�DOVR�FDOFXODWHG�XQGHU�GLIIHUHQWDVVXPSWLRQV��)LUVW�� WKH�LPSRUWDQFH�RI�JURZWK�LQ�RXWSXW�LQ�FRPELQDWLRQ�ZLWK�LQFUHDVLQJ�UHWXUQVWR�VFDOH�ZDV�DQDO\VHG�E\�NHHSLQJ�WKH�RXWSXW�OHYHOV�FRQVWDQW�DW�WKH������OHYHOV�ZKHQ�FDOFXODWLQJLQWHUHVW�UDWHV�RQ�ORDQV�DQG�GHSRVLWV�DQG�DYHUDJH�FRVWV�IRU�������,Q�WKLV�FDVH��WKH�FRPSHQVDWLQJYDULDWLRQ�ZDV������ELOOLRQ��EDQNV©�SURILWV�LQFUHDVHG�E\������ELOOLRQ�DQG�WRWDO�ZHOIDUH�LQFUHDVHGE\� ����� ELOOLRQ�� 6HFRQG�� WKH� HIIHFW� RI� PDUNHW� SRZHU� RQ� HFRQRPLF� ZHOIDUH� ZDV� DQOD\VHG� E\NHHSLQJ� WKH� /HUQHU� LQGH[� FRQVWDQW� DW� WKH� ����� OHYHO� LQ� RUGHU� WR� SUHGLFW� LQWHUHVW� UDWHV�� 7KHUHVXOWV�� SUHVHQWHG� LQ� WKH� ODVW� URZ� RI� 7DEOH� ��� LQGLFDWH� WKDW� LQ� WKLV� FDVH� FRQVXPHUV©� VXUSOXVLQFUHDVHG�E\�������ELOOLRQ��EDQNV©�SURILWV�E\������ELOOLRQ��OHDGLQJ�WR�D������ELOOLRQ� LQFUHDVH�LQHFRQRPLF�ZHOIDUH�

�� &RQFOXVLRQV
7KLV� VWXG\� HVWLPDWHV� D� FRVW�IXQFWLRQ� EDVHG� PRGHO� LQFRUSRUDWLQJ� RXWSXW�� DQG� LQSXW�PDUNHWSULFLQJ�GHFLVLRQV�WR�HYDOXDWH� WKH�PDUNHW� DQG�FRVW� VWUXFWXUH�RI� WKH�$UJHQWLQH�EDQNLQJ� LQGXVWU\GXULQJ�WKH�����V��7KH�PRGHO�LV�EDVHG�RQ�D�IOH[LEOH� WUDQVORJ�FRVW�IXQFWLRQ�WKDW�DOORZV�D�GHWDLOUHSUHVHQWDWLRQ�RI�WHFKQRORJLFDO�DVSHFWV�VXFK�DV�VFDOH�HFRQRPLHV�DQG�WHFKQLFDO�FKDQJH��DQG�DOVRRQ�SULFLQJ� HTXDWLRQV� IRU� ORDQV�� DQG� GHSRVLWV�PDUNHWV� WKDW� DOORZV� WKH�PHDVXUHPHQW� RI�PDUNHWSRZHU�LQ�WKHVH�PDUNHWV��7KH�PRGHO�LV�HVWLPDWHG�XVLQJ�EDQN�OHYHO�GDWD�IRU�$UJHQWLQH�UHWDLO�EDQNVRYHU�WKH�SHULRG�����������
7KH�UHVXOWV�SURYLGH�HYLGHQFHV�RI�PDUNHW�SRZHU�SULFLQJ� LQ�WKH�ORDQV�PDUNHWV��ZKLFK� LQFUHDVHGGXULQJ� WKH�����V�SRVVLEO\�GXH� WR� WKH�FRQVROLGDWLRQ�SURFHVV�� ,Q� DGGLWLRQ�� WKH� ILQGLQJV� VHHP� WRVXJJHVW� WKDW� VPDOO�VL]HG� EDQNV� H[HUW� D� KLJKHU� GHJUHH� RI� PDUNHW� SRZHU� SULFLQJ� WKDQ� ODUJHUILQDQFLDO� LQVWLWXWLRQV��ZKLFK�PD\� EH� H[SODLQHG�E\� WKH� IDFW� WKDW� VPDOOHU� EDQNV� DUH�PRUH� UHWDLORULHQWHG�WKDQ�ODUJHU�RQHV��,Q�FRQWUDVW��WKH�UHVXOWV�LQGLFDWH�QR�PDUNHW�SRZHU�SULFLQJ�LQ�WKH�PDUNHWIRU� GHSRVLWV�� 0RUHRYHU�� WKHVH� ILQGLQJV� VXJJHVW� WKDW� EDQNV� DSSHDU� WR� SD\� LQWHUHVW� UDWHV� RQGHSRVLWV�LQ�H[FHVV�RI�WKHLU�PDUJLQDO�VKDGRZ�YDOXH�RI�GHSRVLWV��$GGLWLRQDOO\��VPDOO�VL]HG�EDQNVVHHP� WR�SD\�D�KLJKHU�PDUJLQ�RYHU� WKHLU�PDUJLQDO� VKDGRZ�YDOXH� RI�GHSRVLWV�� D� UHVXOW�SRVVLEO\DVVRFLDWHG�WR�WKHLU�OLPLWHG�DFFHVV�WR�RWKHU�VRXUFHV�RI�IXQGV�
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7KHVH�LQGLFDWLRQV�RI�PDUNHW� SRZHU�SULFLQJ� VHHP� WR�EH� UHODWHG� WR�FRVW�HFRQRPLHV�� ,Q� IDFW�� WKHPHDVXUHV� RI� FRVW� HODVWLFLW\� VXJJHVW� WKDW� HYHQ� UHODWLYHO\� ODUJH� EDQNV� RSHUDWH� ZLWK� VLJQLILFDQWLQFUHDVLQJ�UHWXUQV�WR�VFDOH��7KLV�HYLGHQFH�LQGLFDWHV�WKDW�WKHUH�VWLOO�H[LVW�HFRQRPLHV�WKDW�FDQ�EHH[SORLWHG�E\�DQ� LQFUHDVH� LQ� WKH� VL]H�RI�EDQNV�DQG� LW� SRLQWV�RXW� WKDW� WKH� FRQVROLGDWLRQ�SURFHVVPD\� SURFHHG� IXUWKHU�� ,Q� DGGLWLRQ�� WKH� UHVXOWV� VXJJHVW� WKDW� WHFKQRORJLFDO� DGYDQFHV� LQWURGXFHGGXULQJ�WKH�����V�FRQWULEXWHG�WR�ORZHU�WKH�FRVW�RI�EDQN�SURGXFWLRQ�RI�ODUJH�DQG�PHGLXP�VL]HGEDQNV��+RZHYHU�� WKH� ILQGLQJV�GR� QRW� VKRZ� DQ\� VLJQLILFDQW� HIIHFW� RI� WHFKQRORJLFDO� FKDQJH�RQDYHUDJH�FRVWV�RI�VPDOO�VL]HG�ILQDQFLDO�LQVWLWXWLRQV�
7KH�LPSOLFDWLRQV�RI�WKH�FRVW�DQG�PDUNHW�VWUXFWXUH�SDWWHUQV�RQ�HFRQRPLF�ZHOIDUH��HYDOXDWHG�LQ�DSDUWLDO� HTXLOLEULXP� IUDPHZRUN�� VXJJHVW� WKDW� ERWK� FRQVXPHUV� DQG� EDQNV� EHQHILWHG� RYHU� WKHVDPSOH�SHULRG��,Q�IDFW��WKH�UHVXOWV�LQGLFDWH�WKDW�FRQVXPHUV©�VXUSOXV�DQG�EDQNV©�SURILWV�LQFUHDVHGRYHU� WKH� ����V�� SRVVLEO\� GXH� WR� WKH� H[SDQVLRQ� RI� EDQNLQJ� DFWLYLW\� LQ� FRPELQDWLRQ� ZLWK� WKHLQFUHDVLQJ� UHWXUQV� WR�VFDOH�DQG� WKH� WHFKQRORJLFDO�DGYDQFHV��ZKLFK�PD\� KDYH�FRXQWHUDFWHG� WKHHIIHFW� RI� PDUNHW� SRZHU� LQ� WKH� PDUNHW� IRU� ORDQV�� 7KHVH� ILQGLQJV� LPSO\� WKDW� SROLFLHV� IRUFLQJGRZQVL]LQJ� LQ� LQGXVWULHV� FKDUDFWHULVHG� E\� KLJK� FRQFHQWUDWLRQ� OHYHOV� PD\� EH� PLVGLUHFWHG� LIFRQVROLGDWLRQ� DQG� UHVXOWLQJ� FRQFHQWUDWLRQ� DUH�PRWLYDWHG� E\� FRVW� HFRQRPLHV��2EYLRXVO\�� VXFKDFWLRQ�FRXOG� OLPLW� WKH�SRWHQWLDO� WR� ORZHU�FRVWV� LQ� WKH� LQGXVWU\��DQG� WKXV�XOWLPDWHO\� UHGXFH� WKHSURGXFW�SULFH�IRU�FRQVXPHUV�
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�� 5HIHUHQFHV
$QJHOLQL��3��DQG�&HWRUHOOL��1����������%DQN�&RPSHWLWLRQ�DQG�5HJXODWRU\�5HIRUP��7KH�&DVH�RIWKH�,WDOLDQ�%DQNLQJ�,QGXVWU\��)HGHUDO�5HVHUYH�%DQN�RI�&KLFDJR�:RUNLQJ�3DSHU��:3�������
$SSHOEDXP��(�� ��������7HVWLQJ�3ULFH�7DNLQJ�%HKDYLRXU�� -RXUQDO�RI�(FRQRPHWULFV ���SS����������
$SSHOEDXP��(����������(VWLPDWLRQ�RI�WKH�'HJUHH�RI�2OLJRSRO\�3RZHU��-RXUQDO�RI�(FRQRPHWULFV����SS����������
$VRFLDFLyQ�GH�%DQFRV�$UJHQWLQRV���������/D�(YROXFLyQ�GHO�6LVWHPD�)LQDQFLHUR�HQ� OD�'pFDGDGHO�1RYHQWD��'RFXPHQWR GH�7UDEDMR�
%DLQ��-��6����������5HODWLRQ�RI�3URILW�5DWH�WR�,QGXVWU\�&RQFHQWUDWLRQ��$PHULFDQ�0DQXIDFWXULQJ������������7KH�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV���� SS����������
%DUQHD��(���3DURXVK��-��DQG�&RQIRUWL��+�� ��������7KH�2SWLPDO�6L]H�'LVWULEXWLRQ�RI� D�%DQNLQJ6HFWRU��$Q�(PSLULFDO�$QDO\VLV�RI�WKH�&DVH�RI�,VUDHO��:RUNLQJ�3DSHU�%DQN�RI�,VUDHO�
%DQFR &HQWUDO�GH�OD�5HS~EOLFD $UJHQWLQD��%ROHWtQ 0RQHWDULR \�)LQDQFLHUR��%XHQRV�$LUHV�
%DQFR &HQWUDO�GH� OD�5HS~EOLFD $UJHQWLQD� �YDULRXV�\HDUV��� ,QIRUPH HO &RQJUHVR�GH� OD�1DFLRQ�%XHQRV�$LUHV�
%DQFR &HQWUDO�GH�OD�5HS~EOLFD $UJHQWLQD���������%ROHWtQ (VWDGtVWLFR��%XHQRV�$LUHV�
%DQFR &HQWUDO� GH� OD� 5HS~EOLFD $UJHQWLQD� �YDULRXV� \HDUV��� ,QIRUPDFLyQ GH� (QWLGDGHV)LQDQFLHUDV��%XHQRV�$LUHV�
%DXPRO��:��� 3DQ]DU�� -��&�� DQG�:LOOLJ��5��'�� ��������&RQWHVWDEOH�0DUNHWV� DQG� WKH�7KHRU\� RI,QGXVWU\�6WUXFWXUH��+DUWFRXUW %UDFH�-RYDQRYLFK��6DQ�'LHJR�
%HUJ��6�$� DQG�.LP�0����������2OLJRSROLVWLF�,QWHUGHSHQGHQFH�DQG�WKH�6WUXFWXUH�RI�3URGXFWLRQLQ�%DQNLQJ��$Q�(PSLULFDO�(YDOXDWLRQ��-RXUQDO�RI�0RQH\��&UHGLW�DQG�%DQNLQJ�����SS����������
%HUJ��6�$� DQG�.LP�0����������%DQNV�DV�0XOWLRXWSXW�2OLJRSROLHV��$Q�(PSLULFDO�(YDOXDWLRQ�RIWKH�5HWDLO�DQG�&RUSRUDWH�%DQNLQJ�0DUNHWV��-RXUQDO�RI�0RQH\��&UHGLW�DQG�%DQNLQJ�����SS����������
%HUJHU�� $�� 1�� �������� 7KH� 3URILW�&RQFHQWUDWLRQ� 5HODWLRQVKLS� LQ� %DQNLQJ�� 7HVWV� RI� 0DUNHW�3RZHU� DQG� (IILFLHQW�6WUXFWXUH� +\SRWKHVHV� DQG� ,PSOLFDWLRQV� IRU� WKH� &RQVHTXHQFHV� RI� %DQN0HUJHUV��)LQDQFH�DQG�(FRQRPLF�'LVFXVVLRQ�6HULHV�1R������%RDUG�RI�*RYHUQRUV�RI�WKH�)HGHUDO5HVHUYH�6\VWHP�
%HUJHU��$��1���+XQWHU��:�&� DQG�7LPPH��6�*����������7KH�(IILFLHQF\�RI�)LQDQFLDO�,QVWLWXWLRQV�$�5HYLHZ�DQG�3UHYLHZ�RI�5HVHDUFK�3DVW��3UHVHQW�DQG�)XWXUH��-RXUQDO�RI�%DQNLQJ�DQG�)LQDQFH��� SS����������
%HUJHU��$��1�� �������� 7KH�3URILW�6WUXFWXUH�5HODWLRQVKLS� LQ�%DQNLQJ� ��7HVWV�RI�0DUNHW�3RZHUDQG�(IILFLHQW�6WUXFWXUH�+\SRWKHVHV��-RXUQDO�RI�0RQH\��&UHGLW�DQG�%DQNLQJ ��� SS����������
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%HUJHU��$�1� DQG�0HVWHU��/�-����������,QVLGH�WKH�%ODFN�%R[��:KDW�([SODLQ� WKH�'LIIHUHQFHV�LQWKH�(IILFLHQFLHV�RI�)LQDQFLDO�,QVWLWXWLRQV"��-RXUQDO�RI�%DQNLQJ�DQG�)LQDQFH�����SS����������
%UHVODZ�� -�� DQG� 6PLWK�� -�%�� �������� $� 6LPSOH� DQG� (IILFLHQW� 0HWKRG� IRU� (VWLPDWLQJ� WKH0DJQLWXGH� DQG� 3UHFLVLRQ� RI�:HOIDUH� &KDQJHV�� -RXUQDO� RI� $SSOLHG� (FRQRPHWULFV ���� SS���������
%UHVQDKDQ��7��)�� ��������7KH�2OLJRSRO\�6ROXWLRQ�&RQFHSW�LV� ,GHQWLILHG��(FRQRPLF�/HWWHUV����SS��������
%UHVQDKDQ�� 7�� )�� �������� (PSLULFDO� 6WXGLHV� RI� ,QGXVWULHV� ZLWK� 0DUNHW� 3RZHU�� ,Q�� 5�6FKPDOHQVHH� DQG� 5�'�� :LOOLJ� �HGV��� +DQGERRN� RI� ,QGXVWULDO� 2UJDQLVDWLRQ�� 1RUWK� +ROODQG�$PVWHUGDP�
%URZQ��5��6��DQG�&KULVWHQVHQ��/��5����������(VWLPDWLQJ�(ODVWLFLWLHV�RI�6XEVWLWXWLRQ�LQ�D�0RGHORI�3DUWLDO�6WDWLF�(TXLOLELUXP��$Q�$SSOLFDWLRQ�WR�86�$JULFXOWXUH������WR�������,Q�� (�5��%HUQGWDQG� %�&�� )LHOGV� �HGV���0HDVXULQJ� DQG� 0RGHOOLQJ� 1DWXDO� 5HVRXUFH� 6XEVWLWXWLRQ�� 0,7� 3UHVV�&DPEULGJH��0DVVDFKXVHWWV�
&DYDOOR�� /�� DQG�5RVVL�� 6�3�6�� �������� 6FDOH� DQG� 6FRSH�(FRQRPLHV� LQ� WKH� (XURSHDQ� %DQNLQJ6\VWHPV��-RXUQDO�RI�0XOWLQDWLRQDO�)LQDQFLDO�0DQDJHPHQW���� SS����������
&RQVLGLQH�� 7�-�� ��������0DUNXS� 3ULFLQJ� LQ� 3HWUROHXP� 5HILQLQJ��$� 0XOWLSURGXFW� )UDPHZRUN�,QWHUQDWLRQDO�-RXUQDO�RI�,QGXVWULDO�2UJDQL]DWLRQ���� SS������������
&RZOLQJ��.��DQG�:DWHUVRQ��0����������3ULFH�&RVW�0DUJLQV�DQG�0DUNHW�6WUXFWXUH��(FRQRPLFD��� SS����������
'DQVE\�� 5�� (�� DQG�:LOOLJ�� 5�� '�� �������� ,QGXVWU\� 3HUIRUPDQFH� *UDGLHQW� ,QGH[HV�� $PHULFDQ(FRQRPLF�5HYLHZ���� SS����������
'HPVHW]��+����������,QGXVWU\�6WUXFWXUH��0DUNHW�5LYDOU\�DQG�3XEOLF�3ROLF\��-RXUQDO�RI�/DZ�DQG(FRQRPLFV���� SS�������
'LHZHUW�� :�(� DQG� :DOHV�� 7�-�� �������� )OH[LEOH� )XQFWLRQDO� )RUPV� DQG� *OREDO� &XUYDWXUH&RQGLWLRQV��(FRQRPHWULFD��� SS��������
)UHL[DV��;��DQG�5RFKHW��-�&����������0LFURHFRQRPLFV�RI�%DQNLQJ��7KH�0,7�3UHVV��&DPEULGJH�0DVVDFKXVHWWV�
)ULHGPDQ��-��:����������$�1RQ�FRRSHUDWLYH�(TXLOLEULXP�IRU�6XSHUJDPHV��5HYLHZ�RI�(FRQRPLF6WXGLHV���� SS�������
*HOIDQG�� 0�� '�� DQG� 6SLOOHU�� 3�7� �������� (QWU\� %DUULHUV� DQG� 0XOWLSURGXFW 2OLJRSROLHV�,QWHUQDWLRQDO�-RXUQDO�RI�,QGXVWULDO�2UJDQL]DWLRQ����SS����������
*LOEHUW�� $�� �������� %DQN�0DUNHW� 6WUXFWXUH� DQG� &RPSHWLWLRQ�� -RXUQDO� RI� 0RQH\�� &UHGLW� DQG%DQNLQJ���� SS����������
*ROORS��)�0� DQG�5REHUW��0�-����������)LUP�,QWHUGHSHQGHQFH�,Q�2OLJRSROLVWLF�0DUNHWV��-RXUQDORI�(FRQRPHWULFV���� SS����������
+DOO��5�(���������7KH�5HODWLRQ�EHWZHHQ�3ULFH�DQG�0DUJLQDO�&RVW�LQ�WKH�8�6��,QGXVWU\��-RXUQDORI�3ROLWLFDO�(FRQRP\�����SS����������



��

+DQQDQ��7�+���������)RXQGDWLRQV�RI�WKH�6WUXFWXUH�&RQGXFW�3HUIRUPDQFH�3DUDGLJP�LQ�%DQNLQJ�-RXUQDO�RI�0RQH\��&UHGLW�DQG�%DQNLQJ�����SS��������
+XJKHV�� -�3��� 0HVWHU�� /�-�� DQG� &KRR�*HRO�� 0�� �������� $UH� 6FDOH� (FRQRPLHV� LQ� %DQNLQJ(OOXVLYH�RU�,OOXVLYH"�(YLGHQFH�REWDLQHG�E\�LQFRUSRUDWLQJ�&DSLWDO�6WUXFWXUH�DQG�5LVN�7DNLQJ�LQWR0RGHOV�RI�%DQN�3URGXFWLRQ��:RUNLQJ�3DSHU��)HGHUDO�5HVHUYH�%DQN�RI�3KLODGHOSKLD�
+DXVPDQ�� -�$�� �������([DFW� &RQVXPHU� 6XUSOXV� DQG� 'HDGZHLJKW� /RVV�� $PHULFDQ� (FRQRPLF5HYLHZ�����SS����������
+XDQJ�� 6�� DQG� 6H[WRQ� 5�-� �������� �0HDVXULQJ�5HWXUQV� WR� DQG� ,QQRYDWLRQ� LQ� DQ� ,PSHUIHFWO\&RPSHWLWLYH�0DUNHW��$SSOLFDWLRQ�WR�0HFKDQLFDO�+DUYHVWLQJ�RI�3URFHVVLQJ�7RPDWRHV�LQ�7DLZDQ�$PHULFDQ�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV ����SS����������
+XPSKUH\��'�%� ��������:K\�GR�(VWLPDWHV�RI�%DQN�6FDOH�(FRQRPLHV�GLIIHU"��)HGHUDO�UHVHUYH%DQN�RI�5LFKPRQG��(FRQRPLF�5HYLHZ ����SS��������
+XQWHU��:�&� DQG�7LPPH 6�*����������7HFKQRORJLFDO�&KDQJH�LQ�/DUJH�86�&RPPHUFLDO�%DQNV�-RXUQDO�RI�%XVLQHVV ����SS����������
.OHLQ��0�$���������$�7KHRU\�RI�WKH�%DQNLQJ�)LUP��-RXUQDO�RI�0RQH\��&UHGLW�DQG�%DQNLQJ���SS����������
,ZDWD�� *�� �������� 0HDVXUHPHQW� 2I� &RQMHFWXUDO� 9DULDWLRQV� ,Q� 2OLJRSRO\�� (FRQRPHWULFD ���SS���������
-HKOH�� *�$�� DQG� 5HQ\�� 3�-�� �������� $GYDQFHG� 0LFURHFRQRPLFV� 7KHRU\�� $GGLVRQ�:HVOH\�%RVWRQ�
.LPPHO�� 6�� ��������$� )XQGDPHQWDO�%LDV� LQ� 6WXG\LQJ�(IIHFWV� RI� &RQFHQWUDWLRQ� RQ� 3ULFH�� 86'HSDUWPDQW RI�-XVWLFH�$QDO\VLV�*URXS�'LVFXVVLRQ�3DSHU�1R�������
.XUW]��5��'��DQG�5KRDGHV��6�� ��������$�1RWH�RQ� WKH�0DUNHW�6KDUH�3URILWDELOLW\�5HODWLRQVKLS�%RDUG�RI�*RYHUQRUV�RI�WKH�)HGHUDO�5HVHUYH�6\VWHP�:RUNLQJ�3DSHU�
0F$OOLVWHU��3�+� DQG�0F0DQXV��'����������5HVROYLQJ�WKH�6FDOH�(IILFLHQF\�3X]]OH�LQ�%DQNLQJ�-RXUQDO�RI�%DQNLQJ�DQG�)LQDQFH���� SS����������
0DVRQ�� (�� 6�� �������� 3ULFH� DQG� 3URGXFWLRQ� 3ROLFLHV� RI� /DUJH�6FDOH (QWHUSULVH�� $PHULFDQ(FRQRPLF�5HYLHZ ����SS��������
0LQLVWHULR GH�(FRQRPtD \�2EUDV \�6HUYLFLRV 3~EOLFRV �������� ,QIRUPH (FRQyPLFR��6HFUHWDUtDGH�3URJUDPDFLyQ (FRQyPLFD��%XHQRV�$LUHV�
0RUULVRQ��&�-� ��������0DUNXSV�LQ�86�DQG�-DSDQQHVH 0DQXIDFWXULQJ��$�6KRUW�UXQ�(FRQRPHWULF$QDO\VLV��-RXUQDO�RI�%XVLQHVV�DQG�(FRQRPLF�6WDWLVWLFV�����SS�������
0RUULVRQ�3DXO��&�-� �����D���&RVW�6WUXFWXUH�DQG� WKH�0HDVXUHPHQW�RI�(FRQRPLF�3HUIRUPDQFH�.OXZHU $FDGHPLF�3XEOLVKHUV��0DVVDFKXVHWWV�
0RUULVRQ� 3DXO�� &�-� �����E��� 3URGXFWLRQ� 6WUXFWXUH� DQG� 7UHQGV� LQ� WKH� 86�0HDW� DQG� 3RXOWU\3URGXFW�,QGXVWULHV� -RXUQDO�RI�$JULFXOWXUDO�DQG�5HVRXUFH�(FRQRPLFV�����SS���������
0RUULVRQ�3DXO��&�-� �����F���6FDOH�(FRQRP\�0HDVXUHV�DQG�6XEHTXLOLEULXP�,PSDFWV� -RXUQDO�RI



��

3URGXFWLYLW\�$QDO\VLV�����SS�������
0RUULVRQ�3DXO��&�-� �����D���0DUNHW� DQG�&RVW�6WUXFWXUH� LQ� WKH�86�%HHI� 3DFNLQJ� ,QGXVWU\��$3ODQW�/HYHO�$QDO\VLV� $PHULFDQ�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV�����SS�������
0RUULVRQ� 3DXO�� &�-� �����E��� &RVW� (FRQRPLHV�� $� 'ULYLQJ� )RUFH� IRU� &RQVROLGDWLRQ� DQG&RQFHQWUDWLRQ" 8QLYHUVLW\�RI�&DOLIRUQLD�'DYLV�:RUNLQJ�3DSHU�
0RUULVRQ�3DXO��&�-� �����F���&RVW�(FRQRPLHV�DQG�0DUNHW�3RZHU��7KH�&DVH�RI�WKH�0HDW�3DFNLQJ,QGXVWU\� 5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV�����SS����������
1HYHQ�� '�� DQG� 5|OOHU�� /��+�� �������� $Q� $JJUHJDWH� 6WUXFWXUDO�0RGHO� RI� &RPSHWLWLRQ� LQ� WKH(XURSHDQ� %DQNLQJ� ,QGXVWU\�� ,QWHUQDWLRQDO� -RXUQDO� RI� ,QGXVWULDO� 2UJDQL]DWLRQ ��� SS�� ����������
5LERQ�� 6�� DQG� <RVKD�� 2�� �������� )LQDQFLDO� /LEHUDOL]DWLRQ� $QG� &RPSHWLWLRQ� ,Q� %DQNLQJ�� $Q(PSLULFDO�,QYHVWLJDWLRQ��7HO�$YLY�8QLYHUVLW\�:RUNLQJ�3DSHU�1R�������
6FKURHWHU��-�5� ��������(VWLPDWLQJ�WKH�'HJUHH�RI�0DUNHW�3RZHU�LQ�WKH�%HHI�3DFNLQJ� ,QGXVWU\�5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV ����SS����������
6KDIIHU��6�� ��������&RPSHWLWLRQ� LQ� WKH�8�6��%DQNLQJ� ,QGXVWU\��(FRQRPLF�/HWWHUV���� SS����������
6KDIIHU��6����������$�7HVW�RI�&RPSHWLWLRQ�LQ�&DQDGLDQ�%DQNLQJ��-RXUQDO�RI�0RQH\��&UHGLW�DQG%DQNLQJ���� SS��������
6KDIIHU�� 6�� ��������%DQNLQJ�&RQGXFW�%HIRUH� WKH�(XURSHDQ�6LQJOH�%DQNLQJ� OLFHQVH��$�&URVV�FRXQWU\�&RPSDULVRQ��1RUWK�$PHULFDQ�-RXUQDO�RI�(FRQRPLFV�DQG�)LQDQFH���� SS��������
6KDIIHU�� 6�� DQG�'L6DOYR�� -�� ��������&RQGXFW� LQ� D�%DQNLQJ� 'XRSRO\��-RXUQDO� RI� %DQNLQJ� DQG)LQDQFH���� SS������������
6PLUORFN�� 0�� �������� (YLGHQFH� RQ� WKH� �1RQ�� 5HODWLRQVKLS� EHWZHHQ� &RQFHQWUDWLRQ� DQG3URILWDELOLW\�LQ�%DQNLQJ��-RXUQDO�RI�0RQH\��&UHGLW�DQG�%DQNLQJ���� SS��������
6SLOOHU�� 3�� 7�� DQG� )DYDUR�� (�� �������� 7KH� (IIHFWV� RI� (QWU\� 5HJXODWLRQ� RQ� 2OLJRSROLVWLF,QWHUDFWLRQ��WKH�8UXJXD\DQ�%DQNLQJ�6HFWRU��5DQG -RXUQDO�RI�(FRQRPLFV ����SS����������
6XRPLQHQ�� 0�� �������� 0HDVXULQJ� &RPSHWLWLRQ� LQ� %DQNLQJ�� $� 7ZR�3URGXFW� 0RGHO�6FDQGLQDYLDQ�-RXUQDO�RI�(FRQRPLFV���� SS���������
9DUWLD��<����������(IILFLHQW�0HWKRGV�RI�0HDVXULQJ�:HOIDUH�&KDQJH�DQG�&RPSHQVDWHG�,QFRPHLQ�WHUPV�RI�2UGLQDU\�'HPDQG�)XQFWLRQV��(FRQRPHWULFD ����SS��������
9pJDQ]RQqV��0��$��DQG�:LQRJUDG��&�� ��������$UJHQWLQD� LQ� WKH���WK�&HQWXU\��$Q�$FFRXQW�RI/RQJ�$ZDLWHG *URZWK��2(&'��3DULV�
:HLVV��/��:����������&RQFHQWUDWLRQ�DQG�3ULFH��7KH�0,7�3UHVV��&DPEULGJH��0DVVDFKXVHWWV�


