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$EVWUDFW
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�� ,QWURGXFWLRQ
7KH�EDQNLQJ�V\VWHP�KDV�WUDGLWLRQDOO\�H[SHULHQFHG�D�UHGXFHG�UROH�ZLWKLQ�WKH�$UJHQWLQH�HFRQRP\EHFDXVH� RI� ILQDQFLDO� UHSUHVVLRQ�� SROLWLFDO� XQFHUWDLQW\� DQG� PDFURHFRQRPLF� LQVWDELOLW\�� %XW� WKHILQDQFLDO� OLEHUDOLVDWLRQ� RI� WKH� QLQHWLHV�� WKH� FRQYHUWLELOLW\� SODQ� DQG� DVVRFLDWHG� PDMRU� VWUXFWXUDOUHIRUPV�VXFK�DV�WKH�OLEHUDOLVDWLRQ�RI�WUDGH��WKH�DGMXVWPHQW�RI�SXEOLF�ILQDQFH��SULYDWLVDWLRQ�DQG�WKHUHQHJRWLDWLRQ�RI�WKH�QDWLRQDO�GHEW�DOO�FRQWULEXWHG�WR�UHGXFLQJ�PDFURHFRQRPLF�LQVWDELOLW\�DQG�WRVWLPXODWH�UHFRYHU\��7KHVH�UHIRUPV�SURPSWHG�WKH�ILQDQFLDO�V\VWHP�WR�JURZ�LQ�D�PRUH�FRPSHWLWLYHHQYLURQPHQW�ZKLFK�LQ�WXUQ�OHG�WR�FKDQJHV�LQ�WKH�VWUXFWXUH�RI�WKH�EDQNLQJ�VHFWRU�WRZDUGV�JUHDWHUFRQVROLGDWLRQ��$V�D�UHVXOW�RI�WKLV�SURFHVV��ZKLFK�DFFHOHUDWHG�DIWHU�WKH�0H[LFDQ�FULVLV�RI�������WKHQXPEHU� RI� EDQNV� DOPRVW� KDOYHG� GXULQJ� WKH� ����V� ZKLOH� FRQFHQWUDWLRQ� RI� GHSRVLWV� DQG� ORDQVDPRQJ�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�LQFUHDVH�WKHLUFRVW� HIILFLHQF\��7KHVH� HIILFLHQF\� JDLQV� FDQ� EH� WUDQVIHUUHG� WR� ERUURZHUV� DQG� GHSRVLWRUV� LQ� WKHIRUP� 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� SUHVHQW� VHYHUDO� GUDZEDFNV�� )LUVW�� PRVW� VWXGLHV� KDYH� IRFXVHG� RQ� WKHPHDVXUHPHQW�RI�PDUNHW�SRZHU�ZLWKRXW�FRQVLGHUDWLRQ�RI�WKH�FRVW�VWUXFWXUH��6HFRQG��VWXGLHV�KDYHEDVLFDOO\�UHOLHG�RQ�DJJUHJDWH�GDWD��ZKLFK�DUH�OLPLWLQJ�IRU�DW�OHDVW�WZR�UHDVRQV��2Q�WKH�RQH�KDQG�UHVXOWV�EDVHG�RQ� WKH�DVVXPSWLRQ� WKDW�ILUPV�KDYH� LGHQWLFDO�FRVW� IXQFWLRQV�PD\� EH�PLVOHDGLQJ� LIILUPV�DUH�KHWHURJHQHRXV��2Q�WKH�RWKHU�KDQG��GLIILFXOWLHV�HPHUJH�LI�WKH�LQGXVWU\�LV�UHSUHVHQWHG�LQWHUPV�RI�DQ�ROLJRSRO\�DQG�ROLJRSVRQ\�UDWKHU�WKDQ�PRQRSRO\�DQG�PRQRSVRQ\�IUDPHZRUN��DV�WKLVUHTXLUHV� PRGHOOLQJ� LQGLYLGXDO� GHFLVLRQ�PDNLQJ� XQLWV�� 7KLUG�� GHSRVLWV� KDYH� IUHTXHQWO\� EHHQFRQVLGHUHG�DV� LQSXWV�� EXW� WKH�SRWHQWLDO�IRU� ROLJRSVRQ\�SRZHU� LQ� WKLV�PDUNHW� KDV�EHHQ� LJQRUHG�)LQDOO\��PRVW� VWXGLHV� DQDO\VH�PDUNHW� SRZHU� DW� WKH� QDWLRQ�ZLGH� OHYHO�� WKHUHE\� RYHUORRNLQJ� WKHSUREOHPV�DVVRFLDWHG�ZLWK�WKH�QRWLRQ�RI�WKH�UHOHYDQW�EDQNLQJ�PDUNHW�
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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�ORDQV�DQG�GHSRVLWV�PDUNHWV�UHFRJQLVLQJ�WKH�HIIHFW�RI�VFDOH�HFRQRPLHV�7RZDUGV�WKLV�DLP�LW�XVHV�D�FRVW�IXQFWLRQ�EDVHG�PRGHO�WR�FKDUDFWHULVH�WKH�FRVW�VWUXFWXUH�RI�UHWDLOEDQNV� DORQJ� ZLWK� SURILW� PD[LPLVDWLRQ� FRQGLWLRQV� RYHU� ORDQV� DQG� GHSRVLWV�� DQG� LW� FRQVLGHUVUHJLRQDO�DQG�ILUP�GLIIHUHQFHV�DV�ZHOO��7KH�SDSHU� LV�RUJDQLVHG�DV�IROORZV��6HFWLRQ���SUHVHQWV�DEULHI�RYHUYLHZ�RI�WKH�$UJHQWLQH�EDQNLQJ�VHFWRU�ZKLOH�VHFWLRQ���UHYLHZV�UHODWHG�VWXGLHV�UHJDUGLQJWKH�PHDVXUHPHQW�RI�PDUNHW�SRZHU�LQ�WKLV�LQGXVWU\��6HFWLRQ���LQWURGXFHV�WKH�PRGHO�DQG�VHFWLRQ��SUHVHQWV�LWV�HPSLULFDO�LPSOHPHQWDWLRQ��WKH�GDWD�VRXUFHV�DQG�GLVFXVVHV�WKH�UHVXOWV��)LQDOO\��WKH�ODVWVHFWLRQ�VXPPDULVHV�DQG�SUHVHQWV�WKH�FRQFOXVLRQV�

�� 7KH�$UJHQWLQH�%DQNLQJ�,QGXVWU\�LQ�WKH�1LQHWLHV
$W�WKH�EHJLQQLQJ�RI�WKH�ODVW�FHQWXU\�$UJHQWLQD�SRVVHVVHG�D�ZHOO�GHYHORSHG�ILQDQFLDO�V\VWHP�ZLWKVLJQLILFDQW� ILQDQFLDO� VDYLQJV� LQ� DQ� HFRQRP\� RI� ORZ� LQIODWLRQ� DQG� SHUVLVWHQW� JURZWK�� %DQNVSOD\HG�D�PDMRU�UROH�LQ�HFRQRPLF�GHYHORSPHQW�DOORFDWLQJ�VDYLQJV�WR�LQYHVWPHQW��&DSLWDO�ZDV�YHU\PRELOH�� WKH� FRXQWU\�ZDV� UHPDUNDEO\�ZHOO� LQWHJUDWHG� WR� WKH� LQWHUQDWLRQDO� ILQDQFLDO�PDUNHW� DQGGRPHVWLF�LQWHUHVW�UDWHV�DQG�SULFHV�ZHUH�FORVH�WR�ZRUOG�OHYHOV��+RZHYHU�� WKH�QHJDWLYH�LPSDFW�RIWKH�*UHDW�'HSUHVVLRQ�IROORZHG�E\�WKH�VHFRQG�:RUOG�:DU�DQG�WKH�IDLOXUH�RI�LPSRUW���VXEVWLWXWLRQSROLFLHV��LPSOHPHQWHG�GXULQJ�WKH�ILIWLHV�XQWLO�ODWH�VHYHQWLHV��OHG�WKH�FRXQWU\�WR�D�ORQJ�SHULRG�RIPDFURHFRQRPLF� LQVWDELOLW\��'LVHTXLOLELUXP� LQ� WKH� EDODQFH� RI� SD\PHQWV� EHFDPH�SHUVLVWHQW� DQGILVFDO� GHILFLWV� ILQDQFHG� ZLWK� PRQH\� FUHDWLRQ� SURYRNHG� KLJK� LQIODWLRQ� UDWHV� DQG� UHFXUUHQWSUHVVXUHV� RQ� WKH� H[FKDQJH� UDWH�� LQWHQVLI\LQJ� WKH� H[WHUQDO� FULVLV�� 7KH� XVXDO� FRUUHFWLRQ� YLDGHYDOXDWLRQ��FRQWUDFWLRQ�LQ�PRQHWDU\�VXSSO\�DQG�UHGXFWLRQ�LQ�SXEOLF�H[SHQGLWXUH�RYHUFDPH�WKHFULVHV�� EXW� JHQHUDOO\� OHG� WR� UHFHVVLRQ�� 7KH� UHFRYHU\� RI� HFRQRPLF� DFWLYLW\� FUHDWHG� LQIODWLRQDU\SUHVVXUHV�DQG�RQ�WKH�H[FKDQJH�UDWH�OHDGLQJ�RQFH�PRUH� WR�LPEDODQFHV�LQ�WKH�H[WHUQDO�DQG�ILVFDOVHFWRUV�
$W� WKH� HQG� RI� WKH� VL[WLHV� VHYHUDO�PHDVXUHV�� DLPHG� DW� UH�HVWDEOLVKLQJ�PDFURHFRQRPLF� VWDELOLW\�ZHUH�LPSOHPHQWHG�LQ�RUGHU�WR�FRPEDW�WKH�EDODQFH�RI�SD\PHQWV�GLVHTXLOLELUXP��WR�HOLPLQDWH�WKHILVFDO� GHILFLW� DQG� WR� FRQWURO� WKH�PRQH\� VXSSO\� EXW� ZHUH� DOVR� DFFRPSDQLHG� E\� D� UHGXFWLRQ� LQWDULIIV�DLPHG�DW�RSHQLQJ�RI�WUDGH��8QIRUWXQDWHO\��WKHVH�PHDVXUHV� OHG�WR�D�PDMRU�FULVLV�JLYHQ�WKHIUDJLOH� DQG� XQVWDEOH� PDFURHFRQRPLF� FRQWH[W�� ILQDQFLDO� GHUHJXODWLRQ� DJJUDYDWHG� PRQHWDU\
� 7KH�0��*'3�UDWLR��D�PHDVXUH�RI�ILQDQFLDO�GHSWK��ZDV�DW���������WKH�DYHUDJH�DQQXDO�LQIODWLRQ�UDWH�ZDV����� ZKLOH� WKH� *'3� JURZWK� DYHUDJHG� ����� DQQXDOO\� RYHU� WKH� SHULRG� ���������� �9pJDQ]RQqV� DQG:LQRJUDG��������
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LQVWDELOLW\��FDXVHG�DQ�DGGLWLRQDO�GHFOLQH�LQ�ILQDQFLDO�LQWHUPHGLDWLRQ�DQG�OHG�WR�D�VORZLQJ�GRZQ�LQ*'3� JURZWK� %\� WKH� PLG�����V� SURGXFWLRQ� ZDV� VWDJQDQW�� WKH� PRQWKO\� LQIODWLRQ� UDWH� KDGH[FHHGHG�WKLUW\�SHUFHQW�DQG�ILVFDO�GHILFLW�UHSUHVHQWHG�RQH�HLJKWK�RI�*'3��7KLV�SHULRG�ZDV�DOVRFKDUDFWHULVHG� E\� D� ¦GHVLQGXVWULDOLVDWLRQ§� RI� WKH� FRXQWU\�� D� VWURQJ� FDSLWDO� RXWIORZ� DQG� D� VWHHSLQFUHDVH�LQ�IRUHLJQ�GHEW��,Q�WKLV�FRQWH[W��WKH�JRYHUQPHQW�LPSOHPHQWHG�WKH�$XVWUDO�3ODQ LQWHQGHGWR�FRQWURO� LQIODWLRQ�E\� IL[LQJ�SULFHV��ZDJHV� DQG� WKH�H[FKDQJH� UDWH�� WR� DGMXVW� ILVFDO� LPEDODQFHVDQG� WR� GHVLJQ� DQ� DFWLYH� PRQHWDU\� SROLF\� RULHQWHG� WRZDUGV� WKH� FRQWURO� RI� PRQH\� VXSSO\�+RZHYHU�� WKH� DGMXVWPHQW� RI� SULFHV�� ZDJHV�� WDULIIV� DQG� WKH� H[FKDQJH� UDWH�� WKH� JRYHUQPHQWSUHVVXUH� RQ� LQWHUHVW� UDWHV� DQG� WKH� QHHG� WR� DWWHQG� WKH� IRUHLJQ� GHEW� VHUYLFHV�� WKH� EDODQFH�RI�SD\PHQWV� LPEDODQFHV�DQG� WKH� H[SDQVLRQ� LQ�PRQH\� VXSSO\� VKDUSO\� LQFUHDVHG� WKH� ILVFDO�GHILFLW�UHGXFHG�DFWLYLW\�OHYHOV�DQG�JHQHUDWHG�D�K\SHULQIODWLRQDU\�SURFHVV� �
7KH� QHZ� JRYHUQPHQW� WKDW� WRRN� RIILFH� LQ� ����� VHW� RXW� DQ� DPELWLRXV� SULYDWLVDWLRQ� SURJUDPPH�DGRSWHG�PDMRU�VWUXFWXUDO�UHIRUPV�VXFK�DV�WUDGH�OLEHUDOLVDWLRQ�DQG�DGMXVWPHQW�RI�SXEOLF�ILQDQFH�UHQHJRWLDWHG�WKH�QDWLRQDO�GHEW�DQG� LPSOHPHQWHG� WKH�&RQYHUWLELOLW\�3ODQ��7KHVH�PHDVXUHV�ZHUHFRPSOHPHQWHG� ZLWK� WKH� OLIWLQJ� RI� FRQWUROV� RQ� LQWHUHVW� UDWHV�� WKH� GHUHJXODWLRQ� RI� WKH� EDQNLQJVHFWRU� DQG� WKH� UHOD[DWLRQ� RI� HQWU\� EDUULHUV�� $V� D� UHVXOW�� WKH� SHUIRUPDQFH� RI� WKH� $UJHQWLQHHFRQRP\�LPSURYHG�DQG�H[SHULHQFHG� UHGXFHG�PDFURHFRQRPLF� LQVWDELOLW\��*'3 LQFUHDVHG� DW� DQDQQXDO� UDWH�RI������WKURXJKRXW� WKH�ILUVW� ILYH�\HDUV�RI� WKH�GHFDGH� �DOWKRXJK�JURZWK� UDWHV�KDYHEHHQ�YRODWLOH�VLQFH��������ILVFDO�GHILFLW�ZKLFK�KDG�UHDFKHG����RI�*'3 ZDV�YLUWXDOO\�HOLPLQDWHGDQG�DQQXDO�LQIODWLRQ�UDWHV�DV�PHDVXUHG�E\�WKH�FRQVXPHU�SULFH�LQGH[�IHOO�IURP�WKUHH�GLJLWV�WR�RQH�DOWKRXJK� XQHPSOR\PHQW� DQG� IRUHLJQ� GHEW� LQFUHDVHG�� DQG� WKH� WUDGH� EDODQFH� VXUSOXV� EHFDPHQHJDWLYH���
7KH� HIIHFWV� RI� HFRQRPLF� UHFRYHU\� DQG� ILQDQFLDO� OLEHUDOLVDWLRQ� KDG� D� VLJQLILFDQW� LPSDFW� RQ� WKHIXQFWLRQLQJ�RI�GRPHVWLF�ILQDQFLDO�DQG�FUHGLW�PDUNHWV��EDVLFDOO\�FKDUDFWHULVHG�E\�DQ� LQFUHDVH�LQWKH�GHJUHH�RI�PRQHWLVDWLRQ�DQG�DQ�LPSURYHPHQW�LQ�WKH�FUHGLW�YROXPH�� ,Q�FRQFXUUHQFH��WKH�QHZ&HQWUDO� %DQN� &KDUWHU� DLGHG� WKH� UHFRYHU\�� PRGHUQLVDWLRQ� DQG� GHYHORSPHQW� RI� WKH� ILQDQFLDOVHFWRU�� IRU� DW� OHDVW� WZR� UHDVRQV�� )LUVWO\�� EHFDXVH� LW� FRQVWUDLQHG� UHGLVFRXQWLQJ� DQG� IRUEDGH� WKHLVVXH�RI�EDQN�QRWHV�DQG�WKH�JUDQWLQJ�RI�ORDQV�WR�WKH�SXEOLF�VHFWRU��6HFRQGO\��DV LW�DOORZHG�WKHHOLPLQDWLRQ�RI�UHVWULFWLRQV�RQ�GHSRVLWV��WKH�UHGXFWLRQ�RI�PLQLPXP�UHVHUYH�UHTXLUHPHQWV�DQG�WKHDXWKRULVDWLRQ RI�EUDQFKHV�RI�IRUHLJQ�LQVWLWXWLRQV��,Q�WKLV�FRQWH[W�WKH�&HQWUDO�%DQN�LPSURYHG�WKHUHJXODWLRQ�DQG�VXSHUYLVLRQ�RI�FDSLWDO�DQG� UHVHUYH� UHTXLUHPHQWV�DQG� WKH� LQVSHFWLRQ�RI� ILQDQFLDOHQWLWLHV� WKURXJK� WKH�6XSHULQWHQGHQFH�RI� )LQDQFLDO� ,QVWLWXWLRQV��0RUH� VHYHUH� QRUPV� FRQFHUQLQJ
� 'XULQJ� WKH�SHULRG����������� WKH�DYHUDJH�0��*'3�UDWLR�ZDV� ����� WKH� DQQXDO� LQIODWLRQ� UDWH� DYHUDJHG����DQG�WKH�DQQXDO�*'3�JURZWK�UDWH�ZDV�DURXQG�����9pQJD]RQqV�DQG�:LQRJUDG��������� :KLOH� LQ� -XQH������ WKH� FRQVXPHU� SULFH� LQGH[� LQFUHDVHG� ������ EHWZHHQ�'HFHPEHU� ����� DQG� ����� LWUDLVHG�RQO\������
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FDSLWDO� DGHTXDF\�� GLYHUVLILFDWLRQ� RI� FUHGLW� ULVNV�� SURYLVLRQV� IRU� QRQ�SHUIRUPLQJ� ORDQV� DQGPLQLPXP� DXGLWLQJ� VWDQGDUGV� ZHUH� DGRSWHG�� WKRXJK� LQ� VRPH� FDVHV� WKH\ EHFDPH� VWULFWHU� WKDQWKRVH�GHILQHG�LQ�WKH�ILUVW�YHUVLRQ�RI�WKH�%DVOH�$FFRUG�
7DEOH��(YROXWLRQ�RI�WKH�QXPEHU�RI�EDQNV�LQ�$UJHQWLQD

7\SH�RI�EDQN 'HFHPEHU���� 0	$ 5 7 3 $ 'HFHPEHU����
3XEOLF �� �� �� � ��� � ����1DWLRQDO � � � � �� � ���5HJLRQDO �� �� �� � ��� � ��
3ULYDWH ��� ��� ��� � �� � ����'RPHVWLF ��� ��� ��� � �� � ����)RUHLJQ �� �� � �� � � ��
7RWDO ��� ��� ��� � � � ��6RXUFH��2ZQ�FDOFXODWLRQV�EDVHG�RQ�%&5$��0	$��PHUJHUV�DQG�DFTXLVLWLRQV��5��UHYRFDWLRQV��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�OLTXLGDWLRQV�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�DQG�ODWHU�PHUJHG�ZLWK�PDQ\�GRPHVWLFEDQNV�� 7KHVH� QHZ� HQWUDQWV� DGGHG� WR� VHYHUDO� H[LVWLQJ� IRUHLJQ� EDQNV� LQFOXGLQJ� &LWLEDQN��%DQN%RVWRQ��$%1�$PUR�DQG�/OR\GV��$V�D�UHVXOW�RI�WKLV�SURFHVV��WKH�QXPEHU�RI�EDQNV�GURSSHG�IURP����WR��� EHWZHHQ������DQG�������DV�7DEOH���VKRZV� 7KH���� OLTXLGDWLRQV�DQG� WKH����PHUJHUVDQG� DFTXLVLWLRQV�� DOPRVW� DOO� RI� WKHP� DPRQJ� SULYDWH� EDQNV�� PD\� H[SODLQ� WKLV� UHGXFWLRQ� LQ� WKHQXPEHU� RI� LQVWLWXWLRQV�� 7KH� GHILFLHQW� SHUIRUPDQFH� RI� SXEOLF� EDQNV�� WKH� UHGXFHG� JRYHUQPHQWDVVLVWDQFH� DQG� WKH� QHZ� &KDUWHU� DOORZLQJ� WKH� &HQWUDO� %DQN� WR� SURYLGH� IXQGLQJ� WR� SURYLQFLDOEDQNV�RQO\�LQ�VLWXDWLRQV�RI�WUDQVLWRU\�LOOLTXLGLW\�OHG�WR�WKH�SULYDWLVDWLRQ�RI�DOPRVW�KDOI�RI�WKH���SXEOLF�UHJLRQDO�EDQNV�RSHUDWLQJ�LQ������
'HVSLWH� WKH� QRWHZRUWK\� UHGXFWLRQ� LQ� WKH� QXPEHU� RI� LQVWLWXWLRQV�� ILQDQFLDO� LQWHUPHGLDWLRQVLJQLILFDQWO\� LQFUHDVHG� DV� GHSRVLWV� DQG� ORDQV� URVH� IURP� ������ DQG� ������ WR� ������ DQG� �����ELOOLRQV� UHVSHFWLYHO\��ZLWK� DQ� LPSUHVVLYH� MXPS� LQ� WKH�QXPEHU� RI� DFFRXQWV�� DV�7DEOH� �� VKRZV�&RQFHQWUDWLRQ��DV�PHDVXUHG�E\�HLWKHU�GHSRVLWV�RU�ORDQV��DOVR�LQFUHDVHG�VKDUSO\��7KH�+HUILQGKDO+LUVFKPDQ� ,QGH[� �++,�� HVWLPDWHG� IRU� GHSRVLWV LQFUHDVHG� QRWLFHDEO\� EXW� LW� UHPDLQHG� ORZ� LQ
� 7KH�0��*'3�UDWLR�UDLVHG�IURP������LQ������WR�������LQ�������%XUGLVVR�DQG�'©$PDWR��������
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DEVROXWH� WHUPV�� JRLQJ� IURP� DERXW� ���� WR� ���� RYHU� WKH� HQWLUH� SHULRG�� 7KLV� WHQGHQF\� WRZDUGVLQFUHDVLQJ�FRQFHQWUDWLRQ�FRXOG�EH�H[SODLQHG�E\�WKH�PHUJHUV�DPRQJ�ODUJH�LQVWLWXWLRQV�WKDW�WHQGHGWR� LQFUHDVH� WKH� LQHTXDOLW\� LQ� WKH� VL]H� GLVWULEXWLRQ� RI� EDQNV�� � $V� 7DEOH� �� VKRZV�� ODUJH� EDQNVLQFUHDVHG�WKHLU�PDUNHW�VKDUH�LQ�GHSRVLWV�IURP�������LQ������WR�����LQ�������ZKLOH�PHGLXP�DQGVPDOO�VL]HG� LQVWLWXWLRQV� ORVW� �����DQG� �����RI� WKH�PDUNHW� LQ� GHSRVLWV� RYHU� WKH� SHULRG��7KHVHILJXUHV�DOVR�VKRZ�WKDW�SXEOLF�EDQNV�ORVW�WKHLU�PDUNHW�VKDUH�WR�SULYDWH�LQVWLWXWLRQV�LQ�WKH�GHSRVLWVPDUNHW� PDLQO\� GXH� WR� WKH� SULYDWLVDWLRQV�RI� UHJLRQDO� SXEOLF� EDQNV�PHQWLRQHG� DERYH�� 7KH� KLJKOHYHOV� RI� LQWHUEDQN� UDWHV� GXULQJ� WKH� ILQDQFLDO� 0H[LFDQ� FULVLV� DQG� WKH� GHSOHWLRQ� RI� WKH&RQYHUWLELOLW\ FRXOG�KDYH�DOVR�FRQWULEXWHG�WR�WKLV�GHFOLQH�VLQFH�WKH�LQWHUEDQN�PDUNHW�UHSUHVHQWHGDQ�LPSRUWDQW�VRXUFH�RI�IXQGLQJ�IRU�PHGLXP���VPDOO�VL]HG�DQG�UHJLRQDO�EDQNV�
7DEOH��0HDVXUHV�RI�PDUNHW�VWUXFWXUH�DQG�DFWLYLW\�OHYHO

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��������'HSRVLWV�

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�������7KRVH�ILJXUHV�DOVR�VKRZ�WKDW�LQWHUHVW�UDWHV�VLJQLILFDQWO\�URVH�GXULQJ�WKH�0H[LFDQ�FULVLV��GURSSHGWR� ORZHU� OHYHOV� WKDQ� WKHLU� LQLWLDO�RQHV� DQG� WKHQ� LQFUHDVHG�DJDLQ��$V� D� UHVXOW�� DW� WKH� HQG�RI� WKH
� 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�++,KDV�DQ�XSSHU�YDOXH�RI���������LQ�WKH�FDVH�RI�D�PRQRSROLVW�ILUP�ZLWK������RI�WKH�PDUNHW��DQG�WHQGV�WR�]HURLQ�WKH�FDVH�RI�D�ODUJH�QXPEHU�RI�ILUPV�ZLWK�VPDOO�PDUNHW�VKDUHV�� 7KH�LQWHUPHGLDWLRQ� VSUHDG� LV�VLPSO\�PHDVXUHG�DV�WKH�GLIIHUHQFH�EHWZHHQ� WKH�LQWHUHVW�UDWH�RQ�ORDQV�DQGWKDW�RQ�GHSRVLWV�
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SHULRG�WKH�LQWHUHVW�UDWH�RQ�GHSRVLWV�HTXDOV�LWV�LQLWLDO�OHYHO�ZKLOH�WKDW�RQ�ORDQV�LV�RQH�VL[WK�ORZHUWKDQ�LWV�RULJLQDO�YDOXH��7KH�HIILFLHQF\�UDWLRV�VXJJHVW�D�FOHDU�LPSURYHPHQW�RYHU�WKH�HQWLUH�SHULRG�2Q�WKH�RQH�KDQG��WKH\�VKRZ�D�VXVWDLQHG�GHFUHDVH�LQ�RSHUDWLQJ�H[SHQVHV�DV�D�SURSRUWLRQ�RI�WRWDODVVHWV�IURP������WR�������WKH�UHGXFWLRQ�LQ�WKH�QXPEHU�RI�HPSOR\HHV�DV�ZHOO�DV�LQ�ZDJHV�VHHPV�WREH�RQH�RI� WKH�PDLQ� UHDVRQV� WKDW� H[SODLQV� WKLV� WHQGHQF\���2Q� WKH�RWKHU�� GHSRVLWV� SHU� HPSOR\HHDOPRVW� WULSOHG�GXULQJ� WKH� SHULRG� VXJJHVWLQJ� DQ� LQFUHDVH� LQ� WKH� GHJUHH� RI� EDQFDULVDWLRQ� DQG� LQODERXU�SURGXFWLYLW\��1RWZLWKVWDQGLQJ�WKRVH�FKDQJHV��SURILWDELOLW\��PHDVXUHG�E\�UHWXUQV�RQ�HTXLW\RU� UHWXUQV� RQ� DVVHWV�� VKRZV� QR� VLJQLILFDQW� LPSURYHPHQW� 7KH� ORZ� OHYHOV� REVHUYHG� DW� ERWK� WKHEHJLQQLQJ�DQG�HQG�RI�WKH�SHULRG�FRXOG�EH�H[SODLQHG�E\�WKH�IDFW�WKDW�WKH�LQFUHDVH� LQ�WKH�FRVW�RIPRQH\�SURYRNHG�E\�WKH�0H[LFDQ�FULVLV�ILUVW�DQG�WKH�GHSOHWLRQ�RI�WKH�&RQYHUWLELOLW\�ODWHU� FRXOGKDYH�FRPSHQVDWHG�IRU�WKH�FRVW�HFRQRPLHV�EURXJKW�DERXW�E\�WKH�LQFUHDVH�LQ�WKH�DFWLYLW\�OHYHO�
7DEOH��(YROXWLRQ�RI�ILQDQFLDO�LQGLFDWRUV����

,QGLFHV ���� ���� ���� ���� ���� ���� ���� ����
,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�ILQDQFLDO�VWDWHPHQWV�� $YHUDJH�RI� LQWHUHVW� UDWHV�RQ�GHSRVLWV� �ORDQV�� LQ�GRPHVWLFDQG�IRUHLJQ�FXUUHQF\��ZHLJKWHG�E\�WKH�YROXPH�RI�GHSRVLWV��ORDQV��

�� 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�WKH�DGRSWLRQRI�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�PDUNHW�FRQGLWLRQV�XQGHU�ZKLFK�WKHK\SRWKHVLV� LV� YDOLG�� ,Q� FRQWUDVW�� VHYHUDO� HFRQRPLF� WKHRULHV� FKDOOHQJH� WKH� UHDOLVP� RI� WKRVH
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VSHFLDOLVHG� FRQGLWLRQV� DQG� VKRZ� WKDW� WKH� VWUXFWXUH�SHUIRUPDQFH� OLQNDJH� FDQ� GLVDSSHDU� XQGHUDOWHUQDWLYH� DVVXPSWLRQV�� )RU� H[DPSOH�� WKH� WKHRU\� RI� FRQWHVWDEOH�PDUNHWV� GHVFULEHV� RQH� VHW� RIFRQGLWLRQV�WKDW�\LHOG�FRPSHWLWLYH�RXWFRPHV�HYHQ�LQ�FRQFHQWUDWHG�PDUNHWV��%DXPRO�HW��DO���������DQRWKHU�H[DPSOH� LV� WKH� WKHRU\� RI� WULJJHU� SULFH� VWUDWHJLHV�ZKLFK� VXJJHVWV� RQH�PHDQV� E\�ZKLFKFROOXVLYH�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� WKHUHIRUHEHFRPHV� 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�����������
� 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
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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\�%HJ�DQG�.LP���������WR�,WDOLDQV�EDQNV�E\�$QJHOLQL DQG�&HWRUHOOL ��������WR(XURSHDQ�EDQNV�E\�1HYHQ DQG�5ROOHU��������DQG�6KDIIHU �������DQG�WR�,VUDHOL�EDQNV�E\�5LERQDQG�<RVKD ��������0DQ\�VXFK�VWXGLHV�ILQG�FRPSHWLWLYH�FRQGXFW�DW�WKH�RYHUDOO�EDQN�OHYHO��HYHQWKRXJK�EDQNLQJ�PDUNHWV�LQ�WKHVH�VWXGLHV�DUH�KLJKO\�FRQFHQWUDWHG���ZKLOH�RWKHUV�SURYLGH�HYLGHQFHRI�VRPH�GHJUHH�RI�PDUNHW�SRZHU�DPRQJ�EDQNV�LQ�WKH�LQGXVWU\��+RZHYHU��WKHVH�VWXGLHV�KDYH�EHHQVRPHZKDW�KDPSHUHG�E\�OLPLWDWLRQV�RI�GDWD�DQG�PHWKRGRORJ\�
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��,Q�DGGLWLRQ��PRVW�H[LVWLQJ�VWXGLHV�DQDO\VH�PDUNHW�SRZHU�DW�WKHQDWLRQ�ZLGH�OHYHO �LQ�SDUW�GXH�WR�WKH�DERYH�PHQWLRQHG�GDWD�FRQVWUDLQWV���WKHUHE\�RYHUORRNLQJ�WKHSUREOHPV� DVVRFLDWHG� ZLWK� WKH� QRWLRQ� RI� UHOHYDQW� EDQNLQJ� PDUNHW�� JHQHUDOO\� FRQVLGHUHG� RI� DUHODWLYHO\� QDUURZ� VL]H�� $QJHOLQL� DQG� &HWRUHOOL� ������� VHSDUDWHV� EDQNV� DFFRUGLQJ� WR� WKHLUSUHYDOHQW�JHRJUDSKLFDO�DUH�RI�EXVLQHVV�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� WKH� GHSRVLWVPDUNHW�DQG�ILQG�WKDW�D�FHUWDLQ�GHJUHH�RI�PDUNHW�SRZHU�LQ�WKLV�PDUNHW�VHHPV�WR�H[LVW�
,Q�YLHZ�RI�WKH�OLPLWDWLRQV�RI�HPSLULFDO�VWXGLHV�DERXW�PDUNHW�SRZHU�LQ�EDQNLQJ�DQG�DOVR�LQ�RUGHUWR� DQDO\VH� WKH� LPSDFW� RI� FRVW� HFRQRPLHV� RQ� PDUNHW� SRZHU�� WKH� QH[W� VHFWLRQ� SUHVHQWV� DQDOWHUQDWLYH� PRGHO� EDVHG� RQ� 0RUULVRQ� �����D�� ����E��� WKDW� VLPXOWDQHRXVO\� DQDO\VHV� PDUNHW
�GHPDQG� DQG�RU� FRVW�� IXQFWLRQV� DQG� WKH� SDUDPHWHU�O LQGLFDWHV� WKH� LQGXVWU\� DYHUDJH� �O �� LQGLFDWHV� WKHPDUNHW� LV�FRPSHWLWLYH��O ��GHQRWHV�D�PRQRSRO\�PDUNHW�ZKLOH�ZLWK�Q� LGHQWLFDO� ILUPV�SOD\LQJ�&RXUQRW��OHTXDOV���Q��



��

SRZHU�DQG�FRVW�HFRQRPLHV�XVLQJ�D�FRVW� IXQFWLRQ�EDVHG�PRGHO��� 7KLV�PRGHO�FRQVLVWV�RI�D�FRVWIXQFWLRQ� DORQJ�ZLWK� SULFLQJ� HTXDWLRQV� GHULYHG� IURP�SURILW�PD[LPLVLQJ� FRQGLWLRQV�� DQG� DOORZVFRVWV�WR�GLIIHU�DFURVV�ILUPV�DQG�UHJLRQV�DQG�WR�PHDVXUH�ROLJRSRO\�DQG�ROLJRSVRQ\�SRZHU�DORQJZLWK�FRVW�HFRQRPLHV�

�� 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�PDUNHW�SRZHUGHSHQGV�RQ�WKH�FRVW�VWUXFWXUH�EHFDXVH�LW�LQYROYHV�FRPSDULQJ�WKH�SULFH�RI�WKH�RXWSXW�RU�LQSXW�WR�LWVDVVRFLDWHG�PDUJLQDO� YDOXDWLRQ� �WKH�PDUJLQDO� FRVW� IRU� WKH� RXWSXW� RU� WKH�PDUJLQDO� YDOXH� IRU� WKHLQSXW���0RUHRYHU��GHWDLOHG�UHSUHVHQWDWLRQ�RI�FRVWV�ZLWK�UHFRJQLWLRQ�RI�FRVW�HFRQRPLHV�LV�FHQWUDOWR�WKH�LQWHUSUHWDWLRQ�DQG�XVH�RI�PDUNHW�SRZHU�PHDVXUHV�
7KH�PRVW� GLUHFW�ZD\� WR�PRGHO� DQG�PHDVXUH� PDUNHW� SRZHU� DQG� FRVW� HFRQRPLHV� LV� YLD� D� FRVWIXQFWLRQ�EDVHG�PRGHO�ZKLFK� LQFRUSRUDWHV� SULFLQJ� HTXDWLRQV�FDSWXULQJ� WKH�GLIIHUHQFHV�EHWZHHQRXWSXW�DQG�LQSXW�PDUNHW�SULFHV�DQG�PDUJLQDO�FRVWV�RU�EHQHILWV��0RUULVRQ������D���7R�UHSUHVHQWWKH� EDQNLQJ� ILUP� WKLV� VWXG\� XVHV� WKH� IROORZLQJ� FRVW� IXQFWLRQ� FM�T�Z�[�W��� ZKHUH� T UHSUHVHQWVRXWSXW��Z LV�D�YHFWRU�RI�Q�YDULDEOH�LQSXW�SULFHV��[ LV�D�YHFWRU�RI�LQSXW�TXDQWLWLHV�DQG�W D�YHFWRU�RIFRQWURO�DQG�VKLIW�YDULDEOHV��7KH�DGRSWLRQ�RI�WKH�LQWHUPHGLDWLRQ DSSURDFK�OHDGV�LQ�WKLV�FDVH�WR�WKHIROORZLQJ�GHILQLWLRQ�RI�RXWSXWV�DQG� LQSXWV��T LV� WKH�YROXPH�RI� ORDQV��Z LQFOXGHV� WKH�SULFHV�RIODERU��SK\VLFDO�FDSLWDO��PDWHULDOV�DQG�RWKHU�SXUFKDVHG�IXQGV��[ UHSUHVHQWV�WKH�YROXPH�LQVWHDG�RIWKH� SULFH� RI� GHSRVLWV� DQG� W LV� D� WUHQG� YDULDEOH� LQFOXGHG� WR� UHSUHVHQW� WKH� HIIHFWV� RI� WHFKQLFDOFKDQJH��� 7KLV�FRVW�IXQFWLRQ�IDFLOLWDWHV� WKH� LQFRUSRUDWLRQ�RI�PDUNHW� SRZHU�IRU�[ WKDW�FDXVH� WKHGHPDQG� HTXDWLRQ� IRU� WKLV� LQSXW� WR� KDYH� D� GLIIHUHQW� VWUXFWXUH� WKDQ� WKDW� LPSOLHG� E\� D� VLPSOH6KHSKDUG©V�OHPPD�FRQGLWLRQ�
�� 0RUULVRQ��������GHYHORSV�DQG�DSSOLHV�WKLV�HPSLULFDO�PRGHO�WR�WKH�86�EHHI�SDFNLQJ�LQGXVWU\��� ,Q�FRVW�IXQFWLRQ�PRGHOV�GHSRVLWV�PD\�EH�VSHFLILHG�DV�RXWSXWV��LQSXWV�RU�DV�KDYLQJ�ERWK�LQSXW�DQG�RXWSXWDWWULEXWHV��$V�PHQWLRQHG� LQ� WKH�SUHYLRXV� VHFWLRQ�� LQ� WKH�LQWHUPHGLDWLRQ� DSSURDFK�GHSRVLWV� DUH� WUHDWHG� DVLQSXWV��7KDW�LV��GHSRVLWV�DUH�YLHZHG�DV��LQWHUPHGLDWH��LQSXWV��JHQHUDWHG�E\�WKH�EDQN�E\�RIIHULQJ�PHDQV�RISD\PHQW� VHUYLFHV� WR� GHSRVLWRUV�� DQG� XVHG� LQ� FRQMXQFWLRQ�ZLWK� RWKHU� LQSXWV� WR� RULJLQDWH� ORDQV� DQG� RWKHUHDUQLQJ� DVVHWV�� ,Q� FRQWUDVW�� LQ� WKH� SURGXFWLRQ� DSSURDFK� GHSRVLWV� DUH� FRQVLGHUHG� DV� RXWSXWV�ZKLOH� LQ� WKHYDOXH�DGGHG�DSSURDFK�GHSRVLWV�DUH�FRQVLGHUHG�WR�KDYH�ERWK�RXWSXW�DQG�LQSXW�FKDUDFWHULVWLFV�
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$�GHWDLOHG�UHSUHVHQWDWLRQ�RI�WHFKQRORJLFDO�DVSHFWV�VXFK�DV�VFDOH�HFRQRPLHV�DQG�WHFKQLFDO�FKDQJHUHTXLUHV�FRQVLGHUDWLRQ�RI�WKH�IXQFWLRQDO�IRUP�RI�WKH�FRVW�IXQFWLRQ�UDWKHU�WKDQ�RI�WKH�DUJXPHQWV�0RUULVRQ������E���,Q�SDUWLFXODU��WKH�IXQFWLRQDO�IRUP�DVVXPHG�IRU�FM�T�Z�[�W��VKRXOG�EH�D VHFRQGRUGHU�IRUP�WKDW�DOORZV�QRW�RQO\�IRU�WKH�FRVW�RXWSXW�UHODWLRQVKLS�WR�EH�QRQ�SURSRUWLRQDO��EXW�DOVRWR� GHSHQG� RQ� DOO� LQSXW� SULFHV� �LPSO\LQJ� QRQ�KRPRWKHWLFLW\� LI� D� IXOO� VHW� RI� LQWHUDFWLRQ� WHUPVEHWZHHQ�T DQG�WKH�Z DUH�LQFOXGHG���7KHQ��FKDUDFWHULVLQJ�PDUNHW�SRZHU LQ�WKH�ORDQ�DQG�GHSRVLWPDUNHWV� UHTXLUHV�SURILW�PD[LPLVDWLRQ� DQG�SRWHQWLDO� GHYLDWLRQV� IURP�FRPSHWLWLYH�PDUNHWV� WR�EHLQFRUSRUDWHG�LQWR�WKH�FRVW�IXQFWLRQ�PRGHO�
,Q� WKH� RXWSXW� PDUNHW�� WKH� SURILW� PD[LPLVLQJ� RXWSXW� VXSSO\� GHFLVLRQ� FDQ� EH� UHSUHVHQWHG� E\0& 05� ZKHUH� 0& wFM�wTM UHSUHVHQWV� PDUJLQDO� FRVW� DQG� 05 S�4��TM�wS�w4�±�w4�wTM�� LVPDUJLQDO� UHYHQXH� FRPSXWHG� IURP� DQ� LQYHUVH� GHPDQG� IXQFWLRQ� S�4�� UHSUHVHQWLQJ� WKH� RXWSXWGHPDQG�VWUXFWXUH��$IWHU�VRPH�PDQLSXODWLRQ��WKLV�RSWLPDOLW\�FRQGLWLRQ�FDQ�DOVR�EH�SUHVHQWHG�DV�
��� M

MTMM TFS ww�KO� 
ZKHUH�OTM �w4�wTM�±�TM�4��LV�XVXDOO\�GHILQHG�DV�WKH�FRQMHFWXUDO�HODVWLFLW\�RI�WRWDO�LQGXVWU\�RXWSXWZLWK�UHVSHFW�WR�WKH�RXWSXW�RI�WKH� MWK�ILUP�DQG�K ��w4�wS��4� LV�WKH�PDUNHW�GHPDQG�SULFH� VHPL�HODVWLFLW\��LW�GRHV�QRW�LQFOXGH�S���)URP�WKLV�FRQGLWLRQ��WKH�GHJUHH�RI�ROLJRSRO\�SRZHU�IRU�WKH� MWKILUP��IRXQGHG�RQ�WKH�FODVVLFDO�/HUQHU�LQGH[��FDQ�EH�GHILQHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�SULFH�DQGPDUJLQDO�FRVW�DQG�LV�JLYHQ�E\�TTM OTM �K��7KXV��WKH�PHDVXUH�RI�PDUNHW�SRZHU�LV�FRPSRVHG�RI�WZRSDUWV�� WKH� FRQMHFWXUDO� HODVWLFLW\� DQG� WKH� GHPDQG� SULFH� VHPL�HODVWLFLW\�� 7KHQ�� WKH� VHSDUDWHLGHQWLILFDWLRQ� RI� OTM DQG�K UHTXLUHV� WKH� VLPXOWDQHRXV� HVWLPDWLRQ� RI� ���� DORQJ� ZLWK� D� GHPDQGIXQFWLRQ�IURP�ZKLFK�WKH�SDUDPHWHUV�QHFHVVDU\�IRU�WKH�LGHQWLILFDWLRQ�RI�K FDQ�EH�UHFRYHUHG�
$Q�DQDORJRXV�VSHFLILFDWLRQ�FDQ�EH�FRQVWUXFWHG�IRU�WKH�[�LQSXW�PDUNHW��VLQFH�WKH�FRVW�IXQFWLRQ�LVH[SUHVVHG�LQ�WHUPV�RI�WKH�TXDQWLW\�LQVWHDG�RI�WKH�SULFH�RI�[��,Q�WKLV�FDVH��WKH�SURILW�PD[LPLVLQJLQSXW�GHPDQG�FRQGLWLRQ�IRU�LQSXW�[�FDQ�EH�H[SUHVVHG�DV�WKH�HTXDOLW\�EHWZHHQ�WKH�PDUJLQDO�IDFWRUFRVW� DQG� LWV� UHYHQXH� PDUJLQDO� SURGXFW�� 0)&[ Z[�;��[M�w:�w;�±�w;�w[M� >S�4��TM�wS�w4�±�w4�wTM�@�wTM�w[M� 503� ZKHUH� Z[�;�� LV� WKH� LQYHUVH� VXSSO\� IXQFWLRQ� RI� [�� +RZHYHU�� LI� WKHSULPDO�EDVHG� 503� LV� UHSODFHG� E\� LWV� GXDO� HTXLYDOHQW� �wFM�w[M�� WKH� FRVW�VLGH� YHUVLRQ� RI� WKHRSWLPDO�LQSXW�SULFLQJ�HTXDWLRQ�FDQ�EH�H[SUHVVHG�DV�
��� M

M[M[M [FZ ww�HO� 
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ZKHUH��Z�LV�WKH�LQSXW�PDUNHW�SULFH��O[M  �w;�w[M��[M�;��LV�ILUP©V�M�FRQMHFWXUDO�YDULDWLRQ�HODVWLFLW\LQ�PDUNHW�;��H �w;�wZ��;�LV�WKH�LQGXVWU\� LQSXW�VXSSO\�SULFH� VHPL�HODVWLFLW\�DQG��wFM�w[M LV� WKHPDUJLQDO� VKDGRZ�SULFH�RI�[� IRU� ILUP� M��� 7KHQ�� WKH�GLIIHUHQWLDO� EHWZHHQ�PDUJLQDO� DQG�DYHUDJHSULFH� PHDVXUHV� WKH� GHJUHH� RI� ROLJRSVRQ\� SRZHU�� T[M O[M �H�� )RU� WKH� VDPH� UHDVRQV� DV� DERYH�HVWLPDWLRQ�RI�O[M DQG�H 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� ZLWK� IL[HG� HIIHFWV� IRU� UHJLRQV� LQFOXGHG� WKURXJKGXPP\�YDULDEOHV�
��� OQFMW�T�Z�[�W� ¦¦¦ E�E�E�E�E�D L N NMWLMWLNWMW[MWTLMWL L� ZOQZOQWOQ[OQTOQZOQ ��

� MWLMWL L[MWLMWL LT�WW�MW[[�MWTT [OQZOQTOQZOQW�[�OQ�T�OQ ������ ¦¦ E�E�E�E�E
� ¦¦ D�E�E�E�E U UUMW[WMWTWMWMWT[LMWL LW 'W[OQWTOQ[OQTOQWZOQ M �����1���W �����7

ZKHUH�FMW UHSUHVHQWV�WRWDO�FRVW��ZMW GHQRWHV�LQSXW�SULFHV��TMW LV�WKH�YROXPH�RI�ORDQV�DQG�[MW LV�WKHYROXPH�RI�GHSRVLWV�IRU�ILUP� M�LQ�SHULRG� W�DQG�ZKHUH�VXEVFULSWV� L��N ��������GHQRWH� LQSXWV� ODERU�SK\VLFDO�FDSLWDO��PDWHULDOV�DQG�RWKHU�IXQGV��$�WLPH�WUHQG�W� LV�DGGHG�WR�VHUYH�DV�DQ� LQGLFDWRU�RIWHFKQRORJLFDO� SURJUHVV� DQG� 'U LV� D� GXPP\� YDULDEOH� LQFOXGHG� WR� DOORZ� IRU� GLIIHUHQFHV� DFURVVJHRJUDSKLFDO�DUHDV��1�LV�WKH�QXPEHU�RI�EDQNV�DQG�7�WKH�QXPEHU�RI�REVHUYDWLRQV�SHU�EDQN��ZKLFKYDULHV�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 LWMWL[MWLTN NMWLNLLMW E�E�E�E�E ¦
ZKHUH�VLM wOQFMW�wOQZLMW  �[LMW�ZLMW �FMW LV�WKH�VKDUH�RI�LQSXW�L�LQ�WRWDO�FRVW��7KHVH�FRVW�VKDUH�HTXDWLRQVDUH�HVWLPDWHG�DORQJ�ZLWK�WKH�FRVW�IXQFWLRQ�WR�LPSURYH�HIILFLHQF\�
�� $� FRPELQDWLRQ� RI� PDUNHW� SRZHU� IRU� ERWK� WKH� RXWSXW� DQG� LQSXW� VLGH� KDV� EHHQ� H[SUHVVHG� DVS���TT� Z[���T[��0&�E\�6FKURHWHU� ��������+RZHYHU�� VWDWLQJ� WKH�RSWLPLVDWLRQ� SUREOHP� LQ� WKLV�PDQQHUUHTXLUHV� UHVWULFWLYH�DVVXPSWLRQV�RQ� WKH�FRVW� VWUXFWXUH�� LQ�SDUWLFXODU� IL[HG�SURSRUWLRQV�DQG�VHSDUDELOLW\� RIWKH� [ LQSXW� IURP� WKH� RWKHUV�� $OVR� DVVXPLQJ� WKH�TT DQG� T[ SDUDPHWHUV� DUH� HTXDO�� VXJJHVWV� WKH� VDPHFRQMHFWXUDO�YDULDWLRQV�LQ�ERWK�LQSXW�DQG�RXWSXW�PDUNHWV��ZKLFK�UHOLHV�RQ�IL[HG�SURSRUWLRQV�



��

7KH� K\SRWKHVLV� RI� SURILW� PD[LPLVDWLRQ� LPSOLHV� WKDW� ���� VDWLVILHV� WKH� V\PPHWU\�� OLQHDUKRPRJHQHLW\�LQ�LQSXW�SULFHV��PRQRWRQLFLW\�DQG�FRQFDYLW\�SURSHUWLHV��$�QHFHVVDU\�DQG�VXIILFLHQWFRQGLWLRQ�IRU�WKH�WUDQVORJ�FRVW�IXQFWLRQ�WR�VDWLVI\�V\PPHWU\�LV�WKDW�ELN ENL IRU�DOO�N��L��,I�WKH�FRVWIXQFWLRQ� LV� OLQHDUO\�KRPRJHQHRXV� LQ�LQSXW�SULFHV�� WKH�VKDUH�HTXDWLRQV�ZLOO�EH�KRPRJHQHRXV�RIGHJUHH�]HUR�LQ�SULFHV��7R�HQVXUH�V\PPHWU\�DQG�OLQHDU�KRPRJHQHLW\�LQ�LQSXW�SULFHV��WKH�IROORZLQJSDUDPHWHU�UHVWULFWLRQV�RQ�HTXDWLRQV�����DQG�����DUH�LPSRVHG��6L EL ���6LELN ���ELN ENL��6L ELT ���6LEL[ ���6L ELW ���0RQRWRQLFLW\� DQG�FRQFDYLW\� DUH�QRW�JHQHUDO� SURSHUWLHV� RI� WKH� WUDQVORJ��8QOLNHV\PPHWU\� WKH\� FDQQRW� EH� FRQYHQLHQWO\� VXPPDULVHG� E\� OLQHDU� UHVWULFWLRQV� RQ� SDUDPHWHUV� RIHTXDWLRQV�����DQG������ ,QVWHDG�WKH�FRQVLVWHQF\�RI�WKH�HVWLPDWHG�HTXDWLRQV�ZLWK� UHVSHFW� WR�WKHVHSURSHUWLHV�PXVW�EH�HYDOXDWHG��7R�VDWLVI\�WKH�PRQRWRQLFLW\�FRQGLWLRQ��WKH�HVWLPDWHG�VKDUHV�PXVWEH�SRVLWLYH�DQG�IRU�FRQFDYLW\��WKH�ERUGHUHG�+HVVLDQ�PDWUL[�RI�ILUVW�DQG�VHFRQG�SDUWLDO�GHULYDWLYHVRI�WKH�FRVW�IXQFWLRQ�PXVW�EH�QHJDWLYH�VHPLGHILQLWH�
7KH� PDUJLQDO� FRVW� IXQFWLRQ� IRU� ORDQV� DQG� PDUJLQDO� VKDGRZ� SULFH� IXQFWLRQ� IRU� GHSRVLWV� DUHREWDLQHG� IURP� WKH� FRVW� IXQFWLRQ� E\� SDUWLDOO\� GLIIHUHQWLDWLQJ� FM ZLWK� UHVSHFW� WR� TM DQG� [MUHVSHFWLYHO\��$V�D� UHVXOW�� WKH�RSWLPDO�SULFLQJ�HTXDWLRQV� IRU� ORDQV�DQG�GHSRVLWV� VWHPPLQJ� IURP����DQG�����KDYH�WKH�IRUP�
��� ¦¦ T�T�¹̧·©̈§ E�E�E�E�E�¸̧¹·¨̈©§�T U UTUTTWMW[TLMWL LTMWTTTMW

MWTMW 'WW[OQZOQTOQTFS
��� ¦¦ T�T�¹̧·©̈§ E�E�E�E�E�¸̧¹·¨̈©§�T U U[U[[WMW[[LMWL L[MW[T[MW

MW[[MW 'WW[OQZOQTOQ[FZ
ZKHUH� SM LV� WKH� LQWHUHVW� UDWH� RQ� ORDQV� DQG�ZM[ WKH� LQWHUHVW� UDWH� RQ� GHSRVLWV� IRU� ILUP� M�� TT OT�KPHDVXUHV� WKH�GLIIHUHQFH�EHWZHHQ�S�DQG�WKH�PDUJLQDO�FRVW�RI�ORDQV��T[ O[�H UHSUHVHQWV�WKH�JDSEHWZHHQ�Z[ 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�'U DUHDOVR�DGGHG�WR�WKHVH�HTXDWLRQV�WR�DOORZ�TT DQG�T[ WR�YDU\�DFURVV�UHJLRQV�
,Q�RUGHU�WR�HVWLPDWH�K DQG�H WKH�GHPDQG�IRU�ORDQV�DQG�VXSSO\�RI�GHSRVLWV�DUH�VSHFLILHG�DV�ORJ�OLQHDU�IXQFWLRQV�RI�WKH�IRUP�
��� OQ�4W  �J� ��KS OQ�SW ��J< OQ�<W ��J= OQ�=W
��� OQ�;W  �G� ��HZ OQ�Z[W ��G< OQ�<W ��G= OQ�=W
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ZKHUH�4�LV�WKH�DJJUHJDWH�GHPDQG�IRU�ORDQV�DQG�;�WKH�DJJUHJDWH�VXSSO\�RI�GHSRVLWV�H[SUHVVHG�DVIXQFWLRQV�RI� WRWDO� LQFRPH�<�� WKH�SULFH� RI� D� VXEVWLWXWH�=�� DQG� WKH� LQWHUHVW� UDWH� RQ� ORDQV� SW DQGGHSRVLWV�ZW 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�DV�DV\VWHP�XVLQJ�DQQXDO�EDQN�OHYHO�GDWD�
0DUNHW�SRZHU�DQG�FRVW�HIILFLHQF\)URP� HTXDWLRQV� ���� DQG� ���� GLIIHUHQW�PHDVXUHV� RI�PDUNHW� SRZHU� FDQ� EH� FRQVWUXFWHG� IURP� WKHHVWLPDWHG�SDUDPHWHUV�TTM DQG�T[M��7KH�GHJUHH�RI�ROLJRSRO\�DQG�ROLJRSVRQ\ SRZHU�RI�WKH�MWK ILUPFDQ�EH�PHDVXUHG� DV��WTM �SM�wFM�wTM��SM TTM�SM IRU� WKH� ORDQV�PDUNHW� DQG� W[M �Z[M�wFM�w[M���wFM�w[M� T[M��wFM�w[M�� IRU� WKH� GHSRVLWV� PDUNHW�� ZKHUH� WKH� RYHUDOO� GHYLDWLRQ� IURP� ]HUR� LQGLFDWHV� WKHSUHVHQFH�RI�PDUNHW�SRZHU��� ,Q�DGGLWLRQ��WKH�FRQMHFWXUDO�HODVWLFLW\�O FDQ�EH�HVWLPDWHG�DV�OT TTM±KIRU�WKH�ORDQV�PDUNHW�DQG�O[ TTM±H IRU�WKH�GHSRVLWV�PDUNHW� ZKHUH�OT!��DQG�O[!��LPSO\�HIIHFWLYHROLJRSRO\�DQG�ROLJRSVRQ\�SRZHU��)URP�HTXDWLRQV�����DQG�����PDUNHW�SRZHU�LQGLFDWRUV�W FDQ�EHREWDLQHG�E\�GLYLGLQJ�WKH�SDUDPHWHU�TT E\�WKH�DYHUDJH�LQWHUHVW�UDWH�RQ�ORDQV�DQG�T[ E\�WKH�DYHUDJHPDUJLQDO�VKDGRZ�SULFH�RI�GHSRVLWV��7KH�SDUDPHWHUV�OT �O[��FDQ�DOVR�EH�HVWLPDWHG�E\�PXOWLSO\LQJTT �T[�� E\� WKH�SULFH� VHPL�HODVWLFLW\�RI�GHPDQG� �VXSSO\�� IRU� ORDQV� �GHSRVLWV�� REWDLQHG� IURP� ���DQG�����
$V� LQGLFDWRUV� RI� FRVW� HIILFLHQF\�� VFDOH� HFRQRPLHV� DQG� WLPH� HODVWLFLWLHV�� RIWHQ� LQWHUSUHWHG� DVWHFKQRORJLFDO� FKDQJH�� PD\� DOVR� EH� GHULYHG�� 7KHVH� PHDVXUHV� UHSUHVHQW� WKH� FRVW� FKDQJHVDVVRFLDWHG�ZLWK�VFDOH�4�DQG�WHFKQLFDO�W�FKDQJHV��RU�WKH�FRVW�RXWSXW�UHODWLRQVKLS�RQ�D�JLYHQ�FRVWFXUYH�DQG�D�VKLIW�LQ�WKH�FRVW�IXQFWLRQ�EHWZHHQ�WZR�WLPH�SHULRGV��UHVSHFWLYHO\��6FDOH�HFRQRPLHVDUH� GHILQHG� DV� 6&( ���H&4�� ZKHUH� H&4 wOQFM�wOQTM LV� WKH� WRWDO� FRVW� HODVWLFLW\�� ZKLFK� FDQ� EHHVWLPDWHG�E\�SDUWLDOO\�GLIIHUHQWLDWLQJ�WKH�WUDQVORJ�FRVW�IXQFWLRQ�DV�IROORZV�
�� ,Q�DGGLWLRQ��WKHVH�ILUP�EDVHG�PHDVXUHV�PD\�DOVR�EH�XVHG�WR�GHILQH�WKH�LQGXVWU\�RXWSXW�DQG�LQSXW�PDUNHWSRZHU�LQGLFDWRU�IRXQGHG�RQ�WKH�FODVVLFDO�/HUQHU�LQGH[�WKDW�LV�GHILQHG�DV�/T ¦WTM6M DQG�/[ ¦W[M6M ZKHUH�6MLV�WKH�PDUNHW�VKDUH�RI�ILUP�M�



��

��� W[OQZOQTOQTOQ�FOQ TWM[TLML LTMTTTMM&4 E�E�E�E�E ww H ¦
ZKHUH�H&4���LQGLFDWHV�WKH�SUHVHQFH�RI�HFRQRPLHV�RI�VFDOHV�DQG�H&4!��LPSOLHV�WKH�H[LVWHQFH�RIVFDOH�GLVHFRQRPLHV��7KH�WLPH�HODVWLFLW\�LV�GHILQHG�DV�H&7 wOQFM�wW�DQG�FDQ�EH�HVWLPDWHG�ZLWK�WKLVH[SUHVVLRQ�
���� M[WMTWLML LWWWWM&7 [OQTOQZOQWW�FOQ E�E�E�E�E w H ¦
ZKHUH�H&7���LQGLFDWHV�WKH�FRQWULEXWLRQ�RI�WHFKQRORJLFDO�FKDQJH�LQ�UHGXFLQJ�EDQNLQJ�FRVWV��7KHVHLQGLFDWRUV�UHSUHVHQW�WKH�IXQGDPHQWDO�FRVW�HFRQRP\�PHDVXUHV�HPERGLHG�LQ�WKLV�VWXG\�

�� (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� ������ %DQNV�ZLWK�PRUH� WKDQ� ����PLOOLRQ� RI� WRWDO� DVVHWV� DUH� FODVVLILHG� DV� ODUJH�EDQNV��0HGLXP�� DQG� VPDOO�VL]HG� LQVWLWXWLRQV� DUHWKRVH� ZLWK� WRWDO� DVVHWV� EHWZHHQ� ����� DQG� ����� PLOOLRQ� DQG� OHVV� WKDQ� ����� UHVSHFWLYHO\�$FFRUGLQJ�WR�WKLV�FODVVLILFDWLRQ�WKH�IROORZLQJ�GXPP\�YDULDEOHV�'/���'0 DQG '6 WDNH�YDOXH���IRUODUJH��PHGLXP��DQG�VPDOO�VL]HG�EDQNV�UHVSHFWLYHO\�DQG���RWKHUZLVH�
%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�DQG
�� 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��� (YHQ� WKRXJK� WKH� $UJHQWLQH� ILQDQFLDO� V\VWHP� LV� PDGH� XS� RI� ERWK� EDQN� DQG� QRQ�EDQN� ILQDQFLDOLQVWLWXWLRQV�� WKH�DQDO\VLV�GHDOV�ZLWK�RQO\�WKH�EDQNLQJ� LQGXVWU\��1RQ�EDQN� ILQDQFLDO� LQVWLWXWLRQV�JHQHUDOO\UHSUHVHQW� VPDOO� VDYLQJ� DQG�FUHGLW� XQLRQV� DV�ZHOO� DV� VSHFLDOLVHG� ILQDQFLDO� FRPSDQLHV� DQG� WKURXJKRXW� WKHGHFDGH��WKH�WRWDO�QXPEHU�KDV�QHYHU�EHHQ�DERYH����DQG�DFFRXQWHG�IRU�RQO\����RI�WKH�V\VWHP©V�DVVHWV��� 7KH�GDWD�ZHUH�REWDLQHG�IURP�WKH�&HQWUDO�%DQN�RI�$UJHQWLQD��7KH�GDWD�IRU� WKH�SHULRG�����������ZHUHSURYLGHG�E\�WKH�&HQWUDO�%DQN�ZLWK�WKH�FRQVHQW�WKDW�WKH�LGHQWLW\�RI�WKH�GLIIHUHQW�EDQNV�FDQQRW�EH�LQIHUUHGIURP�WKH�VWDWLVWLFV�DQG�UHVXOWV�UHSRUWHG�LQ�WKLV�VWXG\�
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6RXWK� �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�D�FHUWDLQDUHD� LI� LW� FROOHFWV� DW� OHDVW� ���� RI� LWV� GHSRVLWV� LQ� WKDW� DUHD�� $V� WKH� WKUHVKROG� LV� LQFUHDVHG�� WKHFULWHULRQ� WHQGV�WR�PRYH�EDQNV�ZLWK� DQ�DUHD�ZLGH�RXWUHDFK� WR� WKH�QDWLRQ�ZLGH�FDWHJRU\��� 7KHIROORZLQJ�GXPP\�YDULDEOHV�DUH�GHILQHG�DFFRUGLQJ�WR�WKLV�FULWHULD�'&H���'1R��'6R DQG '1D ZKLFKHTXDO� �� 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�PHDVXUHG�DVWKH� YROXPH�RI� ORDQV� DQG� [ DV� WKH� YROXPH�RI� GHSRVLWV�ZKLOH� WKH� LQWHUHVW� UDWHV� RQ� ORDQV� S DQGGHSRVLWV�Z[ DUH� JLYHQ� E\� WKH� UDWLRV� RI� LQWHUHVWV� RQ� ORDQV� WR� WRWDO� ORDQV� DQG� LQWHUHVW� SDLG� RQGHSRVLWV� WR� WRWDO�GHSRVLWV� UHVSHFWLYHO\��� 6LQFH� ORDQV�DUH�GHQRPLQDWHG� LQ�GRPHVWLF� �SHVRV�� DQGIRUHLJQ� �GROODUV�� FXUUHQF\�� D� TXDQWLW\� LQGH[� LV� FRQVWUXFWHG� E\� 'LYLVLD� DJJUHJDWLRQ� RI� ORDQV� LQSHVRV�DQG�GROODUV�DV�IROORZV��OQTW�OQTW�� �����6L�VLW��VLW���±��OQTLW�OQTLW����ZKHUH�TL UHSUHVHQWV�WKH�LWKW\SH�RI�ORDQ��SL WKH�LQWHUHVW�UDWH��VL SL�TL�6LSL�TL LWV�VKDUH�LQ�WRWDO�UHYHQXHV��T�WKH�DJJUHJDWH�DQG�WKHVXSHUVFULSW� W UHSUHVHQWV� WKH� WLPH�SHULRG��� $�'LYLVLD� TXDQWLW\� LQGH[� RI� GHSRVLWV� �LQ� SHVRV� DQGGROODUV�� LV� DOVR� FRQVWUXFWHG� XVLQJ� WKH� VDPH�PHWKRGRORJ\�� )LQDOO\� LQWHUHVW� UDWHV� RQ� ORDQV� DQGGHSRVLWV�DUH�HVWLPDWHG�E\�GLYLGLQJ�WKH�LQWHUHVWV�SDLG�RQ�ORDQV�DQG�LQWHUHVW�HDUQHG�RQ�GHSRVLWV�E\WKH�FRUUHVSRQGLQJ�TXDQWLW\�LQGH[HV�
7KH� SULFHV� IRU� WKH� IRXU� LQSXWV� �ODERU�� FDSLWDO�� PDWHULDOV� DQG� RWKHU� IXQGV� DUH� FRPSXWHG� DVIROORZV�� 7KH�ZDJH� UDWH� �ZO�� LV� SUR[LHG� E\� WKH� UDWLR� RI� SHUVRQQHO� H[SHQVHV� �ZDJHV�� LQVXUDQFHSD\PHQWV�DQG�VXEFRQWUDFWHG�VHUYLFHV�FRVW��WR�WKH�QXPEHU�RI�HPSOR\HHV�LQ�WKH�UHVSHFWLYH�EDQN�7KH� SULFH� RI� FDSLWDO� LQ� HDFK� EDQN� �ZN�� LV� JHQHUDWHG� DV� VXP� RI� WKH� GHSUHFLDWLRQ� UDWH� DQG� WKHRSSRUWXQLW\� FRVW� RI� FDSLWDO�� 7KH� ODWWHU� LV� DSSUR[LPDWHG� E\� WKH� LQWHUHVW� UDWH� IRU� ORDQV� OHVV� WKHH[SHFWHG�ULVH�LQ� WKH�YDOXH�RI�WKH�LQYHVWPHQW�JRRGV�HPSOR\HG��ZKLFK� LV� SUR[LHG�E\� WKH�JURZWK
�� 6LQFH�LQIRUPDWLRQ�RQ�GHSRVLWV�SHU�EDQN�SHU�DUHD�LV�RQO\�DYDLODEOH�IRU�WKH�SHULRG������������HDFK�EDQN�LVDVVXPHG�WR�PDLQWDLQ�GXULQJ�����������WKH�VDPH�GLVWULEXWLRQ�RI�GHSRVLWV�DV�LQ�������� %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�\HDU�DUHGURSSHG��� /RDQV�GHQRPLQDWHG�LQ�GRPHVWLF�DQG�IRUHLJQ�FXUUHQF\�UHSUHVHQW�UHODWHG�SURGXFWV�ZLWK�GLIIHUHQW�SULFHV��,ID�PHDVXUH�RI�RXWSXW�LV�FRQVWUXFWHG�E\�VLPSO\�DGGLQJ�XS�WKH�YROXPH�RI�HDFK�W\SH�RI�ORDQ��LW�ZLOO�UHSUHVHQWWKH� VWRFN� RI� ORDQV� LQVWHDG� RI� WKH� YDOXH� RI� WKH� PRQHWDU\� VHUYLFHV� WKDW� EDQNV� SURYLGH� WKURXJK� WKHP�&RQVHTXHQWO\��D�FRPPRQ�SUDFWLFH�FRQVLVWV�RI�DJJUHJDWLQJ�WKHP�XVLQJ�D�7RUQTYLVW�LQGH[�WKDW�LV�D�GLVFUHWHDSSUR[LPDWLRQ�WR�D�'LYLVD�RQH��7KH�'LYLVLD�LQGH[�LQ�GLIIHUHQWLDO� IRUP�LV�JLYHQ�E\�GOQT 6L VL� G�OQTL��DQGWKH�GLVFUHWH�DSSUR[LPDWLRQ�XVHG�KHUH�IRU�WLPH�VHULHV�GDWD�WDNH�WKLV�IRUP��OQTW�OQTW�� �����6L�VLW��VLW���±��OQTLW�OQTLW����



��

UDWH�RI�WKH�ZKROHVDOH�SULFH�LQGH[��� 7KH�SULFH�RI�PDWHULDOV��ZP��LV�FRQVWUXFWHG�DV�DGPLQLVWUDWLYHH[SHQVHV�PLQXV� SHUVRQQHO�DQG�FDSLWDO�FRVWV� GLYLGHG�E\� WKH�YDOXH� RI� WRWDO� DVVHWV��7KH�SULFH� RIRWKHU�IXQGV�LQ�HDFK�EDQN��ZI��LV�JLYHQ�E\�WKH�UDWLR�RI�LQWHUHVW�H[SHQVHV�RQ�RWKHU�SXUFKDVHG�IXQGVWR�RWKHU�ERUURZHG�IXQGV��LQFOXGLQJ� LQWHUEDQN�DQG�IHGHUDO�IXQGV�SXUFKDVHG��FRPPHUFLDO�SDSHUVDQG� RWKHU� SXUFKDVHG� IXQGV���7RWDO� FRVW� LQ� HDFK� EDQN� �&�� LQFOXGHV� DOO� RSHUDWLQJ� H[SHQVHV� DQGLQWHUHVW�SD\PHQWV�RQ�RWKHU�IXQGV��$OO�GDWD�ZHUH�FRQYHUWHG�LQWR������SULFHV�XVLQJ�WKH�ZKROHVDOHSULFH�LQGH[��0HDQ�YDOXHV�IRU�WKH�FRVW��LQSXW�DQG�RXWSXW�YDULDEOHV�DUH�SUHVHQWHG�LQ�WDEOH���
7DEOH��'HVFULSWLRQ�RI�WKH�GDWD��PHDQ�YDOXHV�

9DULDEOH ���� ���� /DUJH 0HGLXP 6PDOO
$VVHWV��PLOOLRQ��� ����� ������� ������� ����� �����/RDQV��PLOOLRQ��� T ����� ������� ������� ����� ����'HSRVLWV��PLOOLRQ��� [ ����� ������� ������� ����� ����,QWHUHVW�UDWHV����/RDQV S ���� ���� ���� ���� ����'HSRVLWV Z[ ��� ��� ��� ��� ����2WKHU�LQSXW�SULFHV����/DERU �WKRXVDQG���SHU�HPSOR\HH� ZO ���� ���� ���� ���� ����&DSLWDO ZN ���� ���� ���� ���� ����0DWHULDOV ZP ��� ��� ��� ��� ���)XQGV ZI ��� ��� ��� ��� ���7RWDO�FRVWV��PLOOLRQ��� & ���� ����� ����� ���� ����,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��;��DQG�WKH�DYHUDJH�LQWHUHVWUDWH�RQ�ORDQV��S��DQG�GHSRVLWV��Z[��HVWLPDWHG�DV�WKH�UDWLR�RI�LQWHUHVW�RQ�ORDQV�GHSRVLWV�RYHU�WRWDOORDQV�GHSRVLWV�ZHUH� REWDLQHG� IURP� WKH�%DQFR�&HQWUDO� GH� OD� 5HS~EOLFD�$UJHQWLQD� �������� 7KHDFWLYLW\�OHYHO��<��LV�SUR[LHG�E\�WKH�*'3�DQG�WKH�SULFH�RI�D�VXEVWLWXWH��=��LV�HVWLPDWHG�DV�VXP�RIWKH�/,%25�UDWH�DQG�WKH�OHYHO�RI�VRYHUHLJQ�ULVN�UHIOHFWHG�LQ�WKH�SULFH�RI�WKH�)5%�ERQGV�LVVXHG�E\WKH�$UJHQWLQH�JRYHUQPHQW��7KLV�LQIRUPDWLRQ�ZDV�REWDLQHG�IURP�WKH�0LQLVWHULR�GH�(FRQRPtD�\2EUDV�\�6HUYLFLRV�3XEOLFRV��������
�� $Q� DOWHUQDWLYH� GHILQLWLRQ� IRU�ZN �L�H�� WKH� UDWLR�RI� QHW� H[SHQVHV�RQ�SURSHUW\�DQG� HTXLSPHQW�WR� WKH� QHWYDOXH�RI�WKHVH�LWHPV��ZDV�DOVR�WULHG��KRZHYHU�WKH�UHVXOWV�ZHUH�UREXVW�WR�WKLV�DOWHUQDWLYH�VSHFLILFDWLRQ�



��

(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� Z[�� XVLQJ� LQGXVWU\�OHYHO� GDWD�� 7KH� HVWLPDWHGIXQFWLRQV�DUH�
���� OQ�4W  �������¤�������OQ�SW ��������OQ�<W ��������OQ�=W ': ������������ ���������������������������� ������
���� OQ�;W  �����������������OQ�Z[W ��������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�����H[FHSW�WKH�FRQVWDQW�WHUP�LQ�WKHGHPDQG� HTXDWLRQ��� 0RUHRYHU�� EDVHG� RQ� WKH� 'XUELQ�:DWVRQ� VWDWLVWLF� WKH� K\SRWKHVLV� RIQRQFRUUHODWHG�GLVWXUEDQFH� WHUPV�FDQ�QRW�EH� UHMHFWHG��7KH�SULFH� HODVWLFLW\� RI� GHPDQG� IRU� ORDQVDQG�VXSSO\�RI�GHSRVLWV�HTXDOV�KS �������DQG�HZ �������VXJJHVWLQJ�WKDW�GHSRVLWRUV�DSSHDU�WR�EHPRUH�UHVSRQVLYH�WKDQ�ERUURZHUV�WR�YDULDWLRQV�LQ�LQWHUHVW�UDWHV����
7KH�V\VWHP�EDVHG�RQ�WKH�FRVW�IXQFWLRQ��LQSXW�VKDUHV�DQG�SULFLQJ�HTXDWLRQV�ZDV�WKHQ�HVWLPDWHG�RQWKH�EDVLV�RI�WKH�ILUP�OHYHO�GDWD�IRU�WKH�HQWLUH�VDPSOH�DQG�DOVR�RYHU� WKUHH�VXEVHWV�RI�GDWD�XVLQJODUJH��PHGLXP�� DQG� VPDOO�VL]HG� EDQNV� UHVSHFWLYHO\��� $GGLWLYH� HUURU� WHUPV�ZHUH� DSSHQGHG� WRHDFK�HTXDWLRQ�DQG�OLQHDU�KRPRJHQHLW\�LQ�LQSXW�SULFHV�DQG�V\PPHWU\�UHVWULFWLRQV�LPSRVHG�DFURVVHTXDWLRQV� 7KH�V\VWHP�ZDV�HVWLPDWHG�E\�,WHUDWLYH�7KUHH�6WDJH�/HDVW�6TXDUHV��,�6/6��WR�WDNH�LQWRDFFRXQW�WKH�MRLQW�HQGRJHQHLW\�RI�SULFHV�DQG�TXDQWLWLHV�LQ�WKH�ORDQV�DQG�GHSRVLWV�PDUNHWV�WKDW�PD\EH�FKDUDFWHULVHG�E\�QRQFRPSHWLWLYHQHVV��7KH�UHVXOWV�SUHVHQWHG�LQ�WDEOH���VKRZ�WKDW�PRVW�RI�WKHHVWLPDWHG�SDUDPHWHUV�DUH� VWDWLVWLFDOO\�GLIIHUHQW�IURP�]HUR� DW� VLJQLILFDQFH�OHYHOV�RI�����RU� OHVVL�H�� WZHQW\�QLQH� RI� WKH� IRUW\� FRHIILFLHQWV� DUH� VWDWLVWLFDOO\� VLJQLILFDQW� LQ� WKH� FRPSOHWH� VDPSOHHVWLPDWLRQ�DQG�PRUH�WKDQ�WKUHH�IRXUWKV�LQ�WKH�FDVH�RI�WKH�VXEVDPSOHV� ��

�� $OWKRXJK� RWKHU� IRUPXODWLRQV� LQFRUSRUDWLQJ� LQWHUDFWLRQ� WHUPV�ZHUH� DWWHPSWHG�� QRQH� RI� WKHVH� DWWHPSWVSURYHG�VXFFHVVIXO��� 0F$OOLVWHU�DQG�0F0DQXV��������QRWHG�WKDW�WKH�ILWWLQJ�RI�D�WUDQVORJ�FRVW�IXQFWLRQ�RYHU�D�SRSXODWLRQ�RIEDQNV�WKDW�YDULHV�ZLGHO\�LQ�WHUPV�RI�VL]H�DQG�RXWSXW�PL[�PD\�UHVXOW�LQ�VSHFLILFDWLRQ�ELDV�DQG�VXJJHVWHG�WKHXVH� RI� UHVWULFWHG� VDPSOHV� RI� EDQNV� WKDW� DUH� VLPLODU� LQ� RXWSXW�PL[� DQG� SULFHV�� 7KH� VDPSOH� RI�$UJHQWLQHEDQNV�SUHVHQWV�PDUNHGO\�GLIIHUHQFHV� LQ� WHUPV�RI�VL]H� �PHDVXUHG�E\� WKH�YDOXH�RI� WRWDO�DVVHWV��DQG�RXWSXWFRPSRVLWLRQ��:KLOH�VPDOO�EDQNV�SURYLGH�FUHGLW� WR�KRXVHKROGV�DQG�VPDOO� ILUPV�� ODUJH�EDQNV� VSHFLDOLVH� LQPRUH�VRSKLVWLFDWHG�SURGXFWV�DQG�SURYLGH�ILQDQFLQJ�WR�ODUJH�ILUPV��� 7KH�YDOXHV�RI�WKH�UHVWULFWHG�SDUDPHWHUV�ZHUH�FDOFXODWHG�E\�XVLQJ�WKH�V\PPHWU\�DQG�OLQHDU�KRPRJHQHLW\UHVWULFWLRQV�LPSRVHG�
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7DEOH��3DUDPHWHU�HVWLPDWHV��FRVW�IXQFWLRQ��LQSXW�VKDUH�HTXDWLRQV�DQG�SULFLQJ�HTXDWLRQV��������2YHUDOO�VDPSOH�¤H[FOXGLQJ�GXPPLHV 6XEVDPSOHV�¤�LQFOXGLQJ�UHJLRQDO�GXPPLHV/DUJH��������� 0HGLXP������������� 6PDOO3DUDPHWHU FRHI W�YDOXH FRHI W�YDOXH FRHI W�YDOXH &RHI W�YDOXHD� ����� �����EO ����� ����� ����� ���� ����� ���� ����� �����EN ����� ���� ������ ����� ����� ���� ����� ����EP ����� ����� ����� ���� ����� ���� ����� ����EI ����� ���� ����� ���� ������ ����� ������ �����ET ����� ����� ����� ���� ����� ����� ����� �����E[ ������ ����� ������ ����� ����� ���� ������ �����EW ����� ���� ����� ���� ����� ���� ����� ����EOO ����� ����� ����� ���� ����� ���� ����� ����ENN ����� ����� ����� ���� ����� ���� ����� ����EPP ����� ����� ����� ����� ����� ����� ����� �����EII ����� ����� ����� ����� ����� ���� ����� �����EON ������ ����� ������ ����� ������ ����� ������ �����EOP ������ ������ ������ ����� ������ ����� ������ �����EOI ������ ����� ������ ����� ����� ���� ����� ����ENP ������ ����� ������ ����� ������ ����� ������ �����ENI ����� ���� ������ ����� ����� ���� ����� ����EPI ������ ������ ������ ����� ������ ����� ������ �����ETT ����� ���� ������ ����� ����� ���� ������ �����E[[ ����� ���� ������ ����� ������ ����� ������ �����EWW ������ ����� ������ ����� ������ ����� ������ �����EOT ������ ����� ������ ����� ������ ����� ������ �����ENT ����� ���� ����� ���� ����� ���� ������ �����EPT ����� ���� ������ ����� ����� ���� ����� ����EIT ����� ���� ����� ���� ����� ���� ����� ����EO[ ����� ���� ������ ����� ����� ���� ����� ����EN[ ������ ����� ������ ����� ������ ����� ������ �����EP[ ����� ���� ����� ���� ����� ���� ����� ����EI[ ������ ����� ������ ����� ������ ����� ������ �����EOW ������ ����� ������ ����� ������ ����� ������ �����ENW ����� ���� ����� ���� ����� ���� ����� ����EPW ����� ���� ����� ���� ����� ���� ����� �����EIW ����� ���� ������ ����� ������ ����� ����� ����E[T ������ ����� ����� ���� ������ ����� ����� ����ETW ������ ����� ������ ����� ������ ����� ������ �����E[W ������ ����� ������ ����� ����� ���� ����� ����DUF ����� ���� ����� ���� ������ �����DUQH ����� ���� ������ �����DUQZ ������ ����� ����� ����DUZ ����� ����TT ����� ����TT&H ����� ���� ����� ���� ����� ����TT1R ����� ���� ����� ����TT6R ����� ���� ����� ����TT1D ����� ����W ����� ����T[ ����� �����T[&H ����� ���� ����� ���� ����� ����T[1R ����� ���� ����� ����T[6R ����� ���� ����� ����T[1D ����� ����W ������ ���������FRHIILFLHQW�VLJQLILFDQW�DW������DQG�����OHYHO��5HJLRQV��&H FHQWUDO��1R QRUWK��6R VRXWK��1D QDWLRQDO�



,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�WKH�ILWWHG�FRVW�VKDUHV�VLDQG�PDUJLQDO� FRVWV�ZHUH�SRVLWLYH� IRU� DOPRVW� DOO� REVHUYDWLRQV��� &RQFDYLW\� LQ� LQSXW� SULFHV�ZDVDSSDUHQWO\�VDWLVILHG�EHFDXVH�WKH�ERUGHUHG�+HVVLDQ�PDWULFHV�FRPSXWHG�XVLQJ�WKH�ILWWHG�LQSXW�VKDUHHTXDWLRQV� DQG� WKH� UHOHYDQW� SDUDPHWHU� HVWLPDWHV� ZHUH� QHJDWLYH� VHPLGHILQLWH� DW� DOPRVW� DOO� GDWDSRLQW��� )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�
7DEOH��6WUXFWXUDO�WHVWV�RI�WKH�FRVW�IXQFWLRQ/LNHOLKRRG�5DWLR�WHVW�VWDWLVWLF6XEVDPSOHV5HVWULFWLRQV )XOOVDPSOH /DUJH 0HGLXP 6PDOO 1XPEHU�RIUHVWULFWLRQV &KL�VTXDUH

�L����+RWKHWLFLW\ ����� ����� ����� ����� � �����ELT ��LL���+RPRJHQHLW\�LQ�RXWSXW ����� ����� ����� ����� � �����ELT ���ETT ��LLL��8QLWDU\�HODVWLFLW\�RI�VXEVWLWXWLRQ ������ ������ ������ ������ � �����ELN ��LY��*HQHUDOLVHG�&REE�'RXJODV ������ ������ ������ ������ �� �����ELT ���ETT ���ELN ��&ULWLFDO�YDOXHV�DW����OHYHO

$GGLWLRQDO� UHVWULFWLRQV�ZHUH� WKHQ� LPSRVHG� RQ� WKH� SDUDPHWHUV� RI� WKH� WUDQVORJ� FRVW� IXQFWLRQ� LQRUGHU� WR� LQYHVWLJDWH� WKH�SURGXFWLRQ� VWUXFWXUH�RI� WKH� LQGXVWU\�� )RXU� K\SRWKHVHV�ZHUH� WHVWHG�� �L�KRPRWKHWLFLW\ �WKH� FRVW� IXQFWLRQ� FDQ� EH� ZULWWHQ� DV� D� VHSDUDEOH� IXQFWLRQ� LQ� RXWSXW� DQG� IDFWRUSULFHV��ELT ���� �LL�� KRPRJHQHLW\� ZLWK� UHVSHFW� WR� RXWSXW� �WKH� HODVWLFLW\� RI� FRVW� ZLWK� UHVSHFW� WRRXWSXW�LV�FRQVWDQW��ELT ETT �����LLL��XQLWDU\�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�LQSXWV��ELN ���DQG�LY�� JHQHUDOLVHG� &REE�'RXJODV� �XQLWDU\� HODVWLFLW\� RI� VXEVWLWXWLRQ� WRJHWKHU� ZLWK� KRPRJHQHLW\�ELT ETT ELN ���� 7KH� UHVXOWV� RI� WKH� VWUXFWXUDO� WHVWV� RI� WKH� FRVW� IXQFWLRQ� SUHVHQWHG� LQ� 7DEOH� �LQGLFDWH�WKDW�HDFK�UHVWULFWHG�IXQFWLRQDO�IRUP�RI�WKH�SURGXFWLRQ�WHFKQRORJ\�LV�VWURQJO\�UHMHFWHG��,QDOO� FDVHV�� WKH� OLNHOLKRRG� UDWLR� WHVW� VWDWLVWLF� H[FHHGHG� WKH� FKL�VTXDUH� FULWLFDO� YDOXH� DW� ��VLJQLILFDQFH�OHYHO�VXJJHVWLQJ�WKDW�WKH�XVH�RI�WKH�WUDQVORJ�IOH[LEOH�IXQFWLRQDO�IRUP�WR�HVWLPDWH�WKHFRVW�VWUXFWXUH�DSSHDUV�WR�EH�DSSURSULDWH�
�� 7KH�PRQRWRQLFLW\�LQ�LQSXW�SULFHV�ZDV�YLRODWHG�LQ�QR�PRUH�WKDQ����RI�WKH�FDVHV�ZKLOH�PRQRWRQLFLW\�LQRXWSXW�ZDV�VDWLVILHG�IRU�DOO�REVHUYDWLRQV��� 7KH�VHFRQG�PLQRU�SUHVHQWHG�WKH�ZURQJ�VLJQ��D�UHVXOW�WKDW�FRXOG�EH�D�FRQVHTXHQFH�RI�OLPLWHG�VXEVWLWXWLRQSRVVLELOLWLHV�DPRQJ�LQSXWV� WKDW�FKDUDFWHULVHV� WKH�EDQNLQJ�LQGXVWU\� WHFKQRORJ\��,Q� IDFW�� WKH�DYHUDJH�$OOHQHODVWLFLWLHV�RI�VXEVWLWXWLRQ�FRPSXWHG�DW�WKH�VDPSOH�PHDQ��IRU�WKH�RYHUDOO�VDPSOH�HVWLPDWLRQ��ZHUH�������IRU
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$OWKRXJK� PRVW� RI� WKH� SDUDPHWHUV� DUH� QRW� UHDGLO\� LQWHUSUHWDEOH� LQGLYLGXDOO\�� VRPH� UHOHYDQWLPSOLFDWLRQV� DERXW� PDUNHW� SRZHU� DUH� HYLGHQW� IURP� WKH� T� DQG� [� SULFLQJ� HTXDWLRQ� HVWLPDWHVSUHVHQWHG� LQ� WKH�ODVW�URZV�RI�7DEOH����2Q� WKH�RQH�KDQG�� WKH�SDUDPHWHU�TT �SRVLWLYH�DQG�KLJKO\VLJQLILFDQW��LQGLFDWHV�WKDW�EDQNV�VHHP�WR�SULFH�DERYH�PDUJLQDO�FRVW�LQ�WKH�ORDQV�PDUNHW��2Q�WKHRWKHU��WKH�FRHIILFLHQW�T[ �DOVR�VWDWLVWLFDOO\�VLJQLILFDQW�DQG�SRVLWLYH��VXJJHVWV�WKDW�EDQNV�ZRXOG�QRWEH�SD\LQJ�WKH�IXOO�YDOXH�RI�WKHLU�PDUJLQDO�EHQHILW�IRU�LQFUHDVHV�LQ�GHSRVLWV��LPSO\LQJ�D�SRVVLEOHH[SORLWDWLRQ� RI� ROLJRSVRQ\� SRZHU� LQ� WKLV�PDUNHW��+RZHYHU��PRUH� GLUHFW� DVVHVVPHQW� RI�PDUNHWSRZHU�UHTXLUHV�HYDOXDWLQJ�WKH�W HVWLPDWHV�WKDW�DUH�SUHVHQWHG�LQ�WDEOH���IRU�WKH�DYHUDJH�EDQN DQGWKDW�ZHUH�REWDLQHG�GLYLGLQJ�WKH�SDUDPHWHU�TT E\�WKH�DYHUDJH�LQWHUHVW�UDWH�RQ�ORDQV�DQG�T[ E\�WKHDYHUDJH�PDUJLQDO�VKDGRZ�SULFH�RI�GHSRVLWV��LQ�ERWK�FDVHV��IRU�WKH�RYHUDOO�VDPSOH�RU�VXEVDPSOH�
7DEOH��0DUNHW�SRZHU�DQG�FRVW�HIILFLHQF\�PHDVXUHV&DWHJRU\ /RDQV 'HSRVLWV &RVW�HODVWLFLW\ 7LPH�HODVWLFLW\T4 W4 T[ W[ 0HDQ 6WG�HUURU 0HDQ 6WG�HUURU$OO�EDQNV ����� ����� ����� ����� ����� ����� ������ ���������� ����� ����� ����� ����� ����� ����� ������ ���������� ����� ����� ����� ����� ����� ����� ������ �����

/DUJH�EDQNV ����� ����� ����� ����� ����� ����� ����� �����&HQWUH ����� ����� ����� ����� ����� ����� ����� �����1DWLRQDO ����� ����� ����� ����� ����� ����� ����� �����
0HGLXP�EDQNV ����� ����� ����� ����� ����� ����� ����� �����&HQWUH ����� ����� ����� ����� ����� ����� ����� �����1RUWK ����� ����� ����� ����� ����� ����� ����� �����6RXWK ����� ����� ����� ����� ����� ����� ����� �����
6PDOO�EDQNV ����� ����� ����� ����� ����� ����� ����� �����&HQWUH ����� ����� ����� ����� ����� ����� ����� �����1RUWK ����� ����� ����� ����� ����� ����� ����� �����6RXWK ����� ����� ����� ����� ����� ����� ������ ����������FRHIILFLHQW�VLJQLILFDQW�DW������DQG�����OHYHO�

$V�7DEOH���VKRZV��WKH�HVWLPDWHG�YDOXH�RI�WT IRU�WKH�DYHUDJH�EDQN�LV��������LQGLFDWLQJ�WKDW�EDQNVDUH�SULFLQJ�RQH�WKLUG�DERYH�PDUJLQDO�FRVW��DQG�WKH�DYHUDJH�PDUJLQ�URVH�RYHU�WKH�VDPSOH�SHULRGIURP������ WR��������SUREDEO\�DV�D�FRQVHTXHQFH�RI�WKH�FRQVROLGDWLRQ�SURFHVV�GHVFULEHG�DERYH�0RUHRYHU�� WKH�HVWLPDWHG�YDOXHV�RI�WT IRU�ODUJH��PHGLXP��DQG�VPDOO�VL]HG�EDQNV�DUH�����������DQG�������UHVSHFWLYHO\��ZKLFK�VXJJHVWV� WKDW�VPDOO�EDQNV�VHHP� WR� H[HUFLVH�D�KLJKHU�GHJUHH�RIPDUNHW� SRZHU� SULFLQJ� WKDQ� ODUJHU� ILQDQFLDO� LQVWLWXWLRQV�� 7KLV� UHVXOW� FRXOG� EH� H[SODLQHG� E\� WKHGLIIHUHQFHV�LQ�RXWSXW�PL[�DPRQJ�EDQNV�LQ�GLIIHUHQW�VL]H�EDQGV��ZKLOH�VPDOO�VL]HG�EDQNV�ILQDQFH
ODERU�FDSLWDO�������IRU�ODERU�PDWHULDOV��������IRU�ODERU�IXQGV��������IRU�FDSLWDO�PDWHULDOV�������IRU�FDSLWDOIXQGV�DQG�������IRU�PDWHULDOV�IXQGV�
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KRXVHKROGV�DQG�VPDOO�ILUPV��ODUJH�ILQDQFLDO�LQVWLWXWLRQV�SURYLGH�FUHGLW�WR�PDMRU�FRUSRUDWLRQV��,QWKLV� ODWWHU� FDVH�� FRXQWHUYDLOLQJ� SRZHU� FRXOG� PLWLJDWH� PDUNHW� SRZHU� OHDGLQJ� WR� ODUJH� EDQNVH[HUWLQJ�D�ORZHU�GHJUHH�RI�ROLJRSRO\�SRZHU�WKDQ�VPDOOHU�LQVWLWXWLRQV��)LQDOO\��DQG�HYHQ�WKRXJKWKH�DYHUDJH�WT GLIIHUV�DFURVV�UHJLRQV��VPDOO�VL]HG�EDQNV�SUHVHQW�WKH�KLJKHVW�W YDOXHV�LQ�DOO�FDVHV�
)RU� WKH� GHSRVLWV� PDUNHW� WKH� DYHUDJH� W[ PHDVXUH� LV� ������ LQGLFDWLQJ� WKH� H[HUFLVH� RI� PDUNHWSRZHU� SULFLQJ� E\� WKH� DYHUDJH�EDQN��7KH� UHVXOWV� DOVR� VKRZ� WKDW� WKLV�PDUJLQ� GURSSHG� RYHU� WKHVDPSOH�SHULRG�IURP������WR��������7KH�HVWLPDWHG�YDOXH�RI�W IRU�ODUJH��PHGLXP��DQG�VPDOO�VL]HGEDQNV�WKDW�UHDFKHV������������DQG�������UHVSHFWLYHO\��SUHVHQWV�WKH�VDPH�SDWWHUQ�DV�LQ�WKH�ORDQVPDUNHW�ZKHUH� VPDOOHU� ILQDQFLDO� LQVWLWXWLRQV�H[HUFLVH�PRUH�PDUNHW� SRZHU� WKDQ�GRPLQDQW� EDQNVDQG� WKH� VDPH� H[SODQDWLRQ� FRXOG� SUREDEO\� EH� DGGUHVVHG� KHUH�� 7KHVH� UHVXOWV� DOVR� LQGLFDWH� WKDWEDQNV� H[HUW� D� KLJKHU� GHJUHH� RI� PDUNHW� SRZHU� SULFLQJ� LQ� WKH� GHSRVLWV� PDUNHW� ZKLFK� PD\� EHH[SODLQHG�E\�WKH�IDFW�WKDW�GHSRVLWRUV��VSHFLDOO\�VPDOO�ILUPV��IDUPHUV�DQG�KRXVHKROGV��PD\�KDYHOLPLWHG�DFFHVV� WR� RYHUVHDV� ILQDQFLDO�PDUNHWV�� WKXV� UHSUHVHQWLQJ� D� FDSWLYH�PDUNHW� IRU� GRPHVWLFILQDQFLDO�LQVWLWXWLRQV��)LQDOO\��WKH�DYHUDJH�W[ DOVR�GLIIHUV�DFURVV�UHJLRQV�
7KH� LQWHUSUHWDWLRQ� RI� WKHVH� LQGLFDWRUV� RI� PDUNHW� SRZHU� LV� UHLQIRUFHG� E\� FRQVLGHULQJ� WKHDVVRFLDWHG� HYLGHQFH� RI� FRVW� HFRQRP\� PHDVXUHV� SUHVHQWHG� LQ� 7DEOH� ��� 7KH� FRVW� HODVWLFLWLHVPHDVXUHV�ZHUH�REWDLQHG�E\�VHWWLQJ�WKH�YDULDEOHV�LQ�����HTXDO�WR�WKHLU�DYHUDJH�YDOXH�RI�WKH�WRWDOVDPSOH� RU� VXEVDPSOH�� 7KH� HVWLPDWHG� YDOXH� IRU� WKH� RYHUDOO� VDPSOH� H&4  � ������ VXJJHVWV� WKHSUHVHQFH�RI�VLJQLILFDQW�HFRQRPLHV�RI�VFDOH�ZKLFK�KDYH�LQFUHDVHG�RYHU� WKH�VDPSOH�SHULRG�VLQFHH&4 URVH�IURP�������LQ�����������WR�������LQ������������SRVVLEO\�GXH�WR�WKH�DGMXVWPHQW�WLPHQHHGHG�WR�UHVSRQG�WR�WKH�JUHDW�H[SDQVLRQ�LQ�GHPDQG�IRU�EDQNLQJ�VHUYLFHV��7KH�FRVW�FXUYH�IDFLQJWKH�DYHUDJH�ILUP�SORWWHG�LQ�)LJXUH���DQG�GHULYHG�E\�HYDOXDWLQJ�WKH�DYHUDJH�FRVW�IXQFWLRQ�IRU�DUDQJH�RI�RXWSXWV�ZKLOH�KROGLQJ�WKH�IDFWRU�SULFHV�IL[HG�DW� WKH�VDPSOH�PHDQV�� LV�D�XVHIXO�ZD\� WRVXPPDULVH�WKHVH�UHVXOWV� ��
7KH�UHVXOWV�DOVR�VKRZ�WKDW�VFDOH�HFRQRPLHV�GLPLQLVK�DV�ILUP�VL]H�LQFUHDVHV�VLQFH�IRU�ODUJH�EDQNVWKH�HVWLPDWHG�H&4 LQGLFDWHV�VLJQLILFDQW�GHFUHDVLQJ�UHWXUQV�WR�VFDOH�ZKLOH�IRU�PHGLXP��DQG�VPDOO�VL]HG�LQVWLWXWLRQV�UHYHDO�WKH�SUHVHQFH�RI�VLJQLILFDQW�VFDOH�HFRQRPLHV��7KH�VKDSH�RI�WKH�DYHUDJHFRVW� FXUYH� GHSLFWHG� LQ� )LJXUH� �� FRQILUPV� WKHVH� ILQGLQJV� EHFDXVH�� EDQNV� ZLWK� OHVV� WKDQ� ����ELOOLRQ�RI�RXWSXW��PHGLXP�DQG�VPDOO�VL]HG��RSHUDWH�LQ�WKH�GHFUHDVLQJ�VHFWLRQ�RI� WKH�FRVW�FXUYHZKLOH�EDQNV�ZLWK�KLJKHU�RXWSXW�OHYHOV��ODUJH��DSSHDU�WR�RSHUDWH�LQ�LWV�IODW���LQFUHDVLQJ�VHJPHQW�7KHVH�UHVXOWV�VXJJHVW�WKDW�PHGLXP��DQG�VPDOO�VL]HG�EDQNV�FRXOG�H[SORLW�HFRQRPLHV�RI�VFDOH�E\LQFUHDVLQJ�WKHLU�VL]HV��7KLV�HYLGHQFH�LQ�WXUQ�FRXOG�SUREDEO\�EHHQ�LQGLFDWLQJ�WKDW�WKH�DYHUDJH�VL]H
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RI�EDQNV�LQ�$UJHQWLQD�KDV�QRW�UHDFKHG�WKH�HIILFLHQW�VFDOH�DQG�FRQVHTXHQWO\�WKDW�VL]H�VKRXOG�EHLQFUHDVHG�LQ�RUGHU�WR�UHDFK�WKH�SRLQW�RI�PLQLPXP�DYHUDJH�FRVWV�
)LJXUH��$YHUDJH�FRVW�FXUYH

)LQDOO\�� 7DEOH� �� DOVR� SUHVHQWV� WKH� HVWLPDWHV� RI� WLPH� HODVWLFLWLHV� DLPHG� DW� FDSWXULQJ� WKHFRQWULEXWLRQ�RI�WHFKQLFDO�FKDQJH�LQ�UHGXFLQJ�DYHUDJH�EDQNLQJ�FRVWV�DQG�REWDLQHG�E\�VHWWLQJ�WKHYDULDEOHV�LQ������HTXDO�WR� WKHLU�DYHUDJH�YDOXH�RI�WKH�WRWDO�VDPSOH�RU� VXEVDPSOH��7KH�HVWLPDWHGYDOXH�IRU�WKH�RYHUDOO�SHULRG�H&7  �¤������VHHPV�WR�VXJJHVW�WKDW�WHFKQLFDO�FKDQJH�KDV�QRW�SOD\HG�DVWDWLVWLFDOO\�VLJQLILFDQW�UROH�LQ�WKH�UHGXFWLRQ�RI�DYHUDJH�FRVWV�RI�$UJHQWLQH�EDQNV��DW�OHDVW�GXULQJWKH�HDUO\�SHULRG��+RZHYHU��VRPH�HYLGHQFH�RI�VLJQLILFDQW�FRVW�VDYLQJV�DSSHDUV�LQ�WKH�ODWHU�SHULRGIRU�ZKLFK�H&7  �¤������7KH�UHVXOWV�DOVR�LQGLFDWH�WKDW�WKH�HIIHFW�RI�WHFKQLFDO�FKDQJH�RQ�DYHUDJHFRVWV� LV� QRW� VLJQLILFDQWO\� GLIIHUHQW� IURP� ]HUR� IRU� ODUJH� LQVWLWXWLRQV� ZKLOH� IRU� WKH� JURXS� RIPHGLXP�� DQG� VPDOO�VL]HG� EDQNV� LV� SRVLWLYH� DQG� VWDWLVWLFDOO\� VLJQLILFDQW�� +RZHYHU�� WKH� WLPHHODVWLFLW\�FRPSXWHG�IRU�WKH�ODWHU�SHULRG�VXJJHVWV�WKDW�ODUJH��PHGLXP��DQG�VPDOO�VL]HG�LQVWLWXWLRQVH[SHULHQFHG� FRVW� VDYLQJV� DV� D� FRQVHTXHQFH� RI� WHFKQRORJLFDO� SURJUHVV�� 7KLV� UHVXOW� FRXOG� EHFRQQHFWHG� WR� WKH� IDFW� WKDW� QHZ� WHFKQRORJ\�� VXFK� DV� WKH� ¨$XWRPDWLF� 7HOOHU� 0DFKLQHV©� RULQIRUPDWLRQ�V\VWHPV�WHFKQRORJLHV��ZDV�JUDGXDOO\�LQWURGXFHG�RYHU�WKH�QLQHWLHV�

�� 7KH�VORSH�RI�WKH�DYHUDJH�FRVW�FXUYH�LV�VXIILFLHQW�WR�LQIHU�WKH�SUHVHQFH�RI�VFDOH�HFRQRPLHV�VLQFH�6&( ���PDUJLQDO�FRVW�DYHUDJH�FRVW���7KXV��GHFOLQLQJ�XQLW�FRVWV�LQGLFDWH�HFRQRPLHV�RI�VFDOH�DQG�ULVLQJ�XQLW�FRVWVLQGLFDWH�GLVHFRQRPLHV�

$YHUDJH�FRVW����

2XWSXW��PLOOLRQ���
�

���
���
���
���

� ����� ����� ����� ����� ������ ������
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:HOIDUH�$QDO\VLV7KH� FKDQJH� LQ� VRFLDO� ZHOIDUH� LQGXFHG� E\� WKH� WUDQVIRUPDWLRQ� 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��� 
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�
�� ([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��WKLV�PHWKRGFDQ�EH�H[WUHPHO\�GLIILFXOW�WR�LPSOHPHQW�VLQFH�LW�LQYROYHV�VROYLQJ�D�GLIIHUHQWLDO�HTXDWLRQ� WKDW�GHSHQGV�RQWKH� RUGLQDU\� GHPDQG� IXQFWLRQ�� DQG� WKLV� LV� DQDO\WLFDOO\� SRVVLEOH� RQO\� LQ� VLPSOH� FDVHV�� $Q� DOWHUQDWLYHPHWKRGRORJ\� WR� DSSUR[LPDWH�ZHOIDUH�PHDVXUHV� LV� WR� XVH� QXPHULFDO�PHWKRGV��9DUWLD� ������� SURSRVHG� DQXPHULFDO�DOJRULWKP� WR�FRPSXWH� WKH�FRPSHQVDWHG� LQFRPH�IURP�DQ\�RUGLQDU\�GHPDQG� IXQFWLRQ��%UHVODZDQG�6PLWK��������LPSURYHG�RQ�9DUWLD©V�PHWKRG�DQG�SURSRVHG�D�TXLFNHU�DOJRULWKP�
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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��
,Q�RUGHU�WR�FRPSXWH�WKH�ZHOIDUH�HIIHFWV�RI�PDUNHW�SRZHU�LQ�WKH�EDQNLQJ�LQGXVWU\�WKH�HTXLOLEULXPSULFH��S��DQG�TXDQWLW\��4��ZHUH�REWDLQHG�E\�VROYLQJ�WKH�PRGHO�IRU�WKH�RYHUDOO�SHULRG������¤����� DQG� IRU� WZR� VXE�SHULRGV�� ����� ¤� ����� DQG� ����� �� ������ )RU� WKH� HDUO\� SHULRG� WKHHTXLOLEULXP�LQWHUHVW�UDWH�DQG�YROXPH�RI�ORDQV�ZHUH�������DQG�������ELOOLRQ��IRU�WKH�ODWHU������DQG�������ELOOLRQ�DQG�IRU�WKH�RYHUDOO�������DQG�������ELOOLRQV�UHVSHFWLYHO\��DV�7DEOH���VKRZV�7KH�PRGHO�ZDV�WKHQ�DOVR�VROYHG��DVVXPLQJ�WKDW�WKH�SDUDPHWHU�RI�PDUNHW�SRZHU�HTXDOV�]HUR��LQRUGHU�WR�PHDVXUH� WKH�ZHOIDUH�OHYHO�WKDW�ZRXOG�EH�DVVRFLDWHG� WR�D�FRPSHWLWLYH�PDUNHW� VWUXFWXUH�7KH�ODVW�URZ�RI�7DEOH���VKRZV�WKDW�LQ�WKLV�FDVH�S�ZRXOG�GHFOLQH�WR�������ZKLOH�4�ZRXOG�UHDFK������ELOOLRQ�

7DEOH��:HOIDUH�HIIHFWV�RI�PDUNHW�SRZHU��PLOOLRQ���
(TXLOLEULXP /HUQHU,QGH[��� S��� 4 $YHUDJHFRVW��� &9 G�3 G�:
,PSHUIHFW�FRPSHWLWLRQ2YHUDOO�SHULRG ���� ���� ������ ����� ����� ��� �����6XE�SHULRG���������� ���� ���� ������ �����6XE�SHULRG���������� ���� ���� ������ �����
3HUIHFW�FRPSHWLWLRQ2YHUDOO�SHULRG � ���� ������ ����� ����� ������ ���
3RVLWLYH��QHJDWLYH��QXPEHUV�UHSUHVHQW�ZHOIDUH�JDLQV��ORVVHV��

2Q�WKH�EDVLV�RI�WKRVH�HTXLOLEULXP�SULFHV�DQG�TXDQWLWLHV��WKH�FKDQJHV�LQ�ZHOIDUH�DVVRFLDWHG�ZLWKWZR�VFHQDULRV�ZHUH�REWDLQHG�E\�DGGLQJ�WKH�FRPSHQVDWLQJ�YDULDWLRQ��FRPSXWHG�DSSO\LQJ�%UHVODZDQG� 6PLWK©V� DOJRULWKP�ZLWK� ���� VWHSV�� DQG� WKH� FKDQJH� LQ� SURILWV�� HVWLPDWHG� DV� WKH� GLIIHUHQFHEHWZHHQ�WRWDO�UHYHQXH�DQG�WRWDO�FRVW��8QGHU�WKH�ILUVW�VFHQDULR��WKH�YDULDWLRQ�RI�FRQVXPHUV©�DQGSURGXFHUV©�VXUSOXVHV��DV�PHDVXUHG�E\�WKH�FRPSHQVDWLQJ�YDULDWLRQ�DQG�EDQNV©�SURILWV��RZHG�WR�WKHLQFUHDVH�LQ�WKH�/HUQHU�LQGH[�IURP�������WR�������ZDV�HVWLPDWHG��,Q�WKH�VHFRQG��WKH�FKDQJH�LQHFRQRPLF�ZHOIDUH�DVVRFLDWHG�ZLWK�WKH�REVHUYHG�HTXLOLEULXP�FRUUHVSRQGLQJ�WR�WKH�RYHUDOO�SHULRGZKHUH�/� �������DQG�WKH�VLPXODWHG�FRPSHWLWLYH�PDUNHW�ZKHUH�/� ���ZDV�FRPSXWHG�
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7KH�UHVXOWV�SUHVHQWHG�LQ�WKH�ODVW�WKUHH�FROXPQV�RI�7DEOH���VKRZ�DQ�LQFUHDVH�LQ�WKH�FRPSHQVDWLQJYDULDWLRQ� RI� ����� ELOOLRQ� DQG� LQ� EDQNV©� SURILWV� RI� ����� ELOOLRQ� LQ� WKH� ILUVW� VFHQDULR�� ZKLFKUHSUHVHQWV� RQH� ILIWK� DQG� DOPRVW� RQH� WHQWK� RI� WRWDO� DQQXDO� UHYHQXHV� UHVSHFWLYHO\� DQG� LPSO\� DQLQFUHDVH� LQ� HFRQRPLF� ZHOIDUH� RI� ����� ELOOLRQ�� 7KHVH� UHVXOWV� FRXOG� EH� H[SODLQHG� E\� WKH� FRVWHFRQRPLHV� WKDW� DSSDUHQWO\� OHG� WR� ORZHU� DYHUDJH� FRVWV� DV� D� FRQVHTXHQFH� RI� WKH� H[SDQVLRQ� RIEDQNLQJ�DFWLYLW\�DQG�DOVR�WKH�HIIHFW�RI�WHFKQRORJLFDO�FKDQJH��ZKLFK�PD\�KDYH�FRXQWHUDFWHG�WKHHIIHFW�RI�WKH�LQFUHDVH� LQ�PDUNHW�SRZHU��7KH�VHFRQG�VFHQDULR�VXJJHVWV� WKDW�WKH�FRVW� LQ� WHUPV�RIHFRQRPLF�ZHOIDUH�RI�WKH�DFWXDO�LQGXVWU\�VWUXFWXUH�DV�FRPSDUHG�WR�D�FRPSHWLWLYH�RQH�LV����ELOOLRQ�7KLV�UHVXOW� LV�REWDLQHG�E\�VXPPLQJ�WKH�FRPSHQVDWLQJ�YDULDWLRQ�RI������ELOOLRQ� WKDW�FRQVXPHUVZRXOG� UHFHLYH� LQ� D� FRPSHWLWLYH�PDUNHW� DQG� WKH� UHGXFWLRQ� RI� ����� ELOOLRQ� LQ� EDQNV©� HFRQRPLFEHQHILWV� $GGLWLRQDOO\��D�VLPLODU�UHVXOW�ZRXOG�EH�REWDLQHG�LI� LQVWHDG�RI�UHGXFLQJ�PDUNHW�SRZHU�EDQN�DFWLYLW\�LV�H[SDQGHG�LQ�RUGHU�WR�IXOO\�H[SORLW�FRVW�HFRQRPLHV��DQG�UHGXFH�DYHUDJH�FRVWV�DQGLQWHUHVW�UDWHV��
�� &RQFOXVLRQV
7KLV�VWXG\�HVWLPDWHV�D�FRVW�IXQFWLRQ�EDVHG�PRGHO�LQFRUSRUDWLQJ�RXWSXW��DQG�LQSXW�PDUNHW�SULFLQJGHFLVLRQV�WR�HYDOXDWH�WKH�PDUNHW�DQG�FRVW�VWUXFWXUH�RI�WKH�$UJHQWLQH�EDQNLQJ�LQGXVWU\�GXULQJ�WKHQLQHWLHV�� 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�VXJJHVW� HYLGHQFHV�RI�PDUNHW� SRZHU�SULFLQJ� LQ� WKH� ORDQV� VHJPHQW��ZKLFK� LQFUHDVHGGXULQJ� WKH� SHULRG� SRVVLEO\� GXH� WR� WKH� FRQVROLGDWLRQ� SURFHVV�� 7KH�PHDVXUHV� DOVR� LQGLFDWH� WKHSRVVLEOH� H[SORLWDWLRQ� RI� ROLJRSVRQ\� SRZHU� LQ� WKH� GHSRVLWV� PDUNHW� WKRXJK� LQ� WKLV� FDVH� LWDSSDUHQWO\� GHFUHDVHG� RYHU� WLPH�� 7KHVH� ILQGLQJV� DOVR� GHQRWH� D� KLJKHU� OHYHO� RI� PDUNHW� SRZHUH[HUWLRQ� LQ�GHSRVLWV��ZKLFK�PD\� EH� D� FRQVHTXHQFH�RI� OLPLWHG�DFFHVV� WR� LQWHUQDWLRQDO� ILQDQFLDOPDUNHWV� IURP� GHSRVLWRUV�� VSHFLDOO\� VPDOO� ILUPV�� IDUPHUV� DQG� KRXVHKROGV�� $GGLWLRQDOO\�� WKHVHHYLGHQFHV�VHHP�WR�VXJJHVW�WKDW�VPDOO�VL]HG�EDQNV�H[HUW�D�KLJKHU�GHJUHH�RI�PDUNHW�SRZHU�SULFLQJWKDQ�ODUJHU�LQVWLWXWLRQV��ZKLFK�PD\�EH�H[SODLQHG�E\�WKH�GLIIHUHQFHV�LQ�RXWSXW�PL[�DPRQJ�EDQNVRI�GLIIHUHQW�VL]H�
7KHVH� LQGLFDWLRQV�RI�PDUNHW� SRZHU� SULFLQJ� VHHP� WR� EH� UHODWHG� WR� FRVW� HFRQRPLHV�� ,Q� IDFW�� WKHPHDVXUHV�RI�FRVW�HODVWLFLW\�VXJJHVW�WKH�SUHVHQFH�RI�VLJQLILFDQW�VFDOH�HFRQRPLHV�IRU�PHGLXP��DQG



��

VPDOO�VL]HG�EDQNV�ZKLOH�VOLJKW�GLVHFRQRPLHV�IRU�ODUJHU� ILQDQFLDO� LQVWLWXWLRQV��7KH�ILQGLQJV�DOVRVXJJHVW�WKDW�WHFKQRORJLFDO�FKDQJH�FRQWULEXWHG�WR�ORZHU�EDQNV©�SURGXFWLRQ�FRVWV�GXULQJ� WKH�ODWHQLQHWLHV��ZLWK�DOO�EDQNV�HQMR\LQJ�D�VLPLODU�SHUFHQWDJH�RI�FRVW�VDYLQJV��7KHVH�HYLGHQFHV�LQGLFDWHWKDW� WKHUH� VWLOO�H[LVW�HFRQRPLHV� WKDW�FDQ�EH�H[SORLWHG�E\�DQ� LQFUHDVH� LQ� WKH�VL]H�RI� WKH� VPDOOHULQVWLWXWLRQV�DQG�LQ�WXUQ�SRLQWV�RXW�WKDW�WKH�DYHUDJH�VL]H�RI�EDQNV�LQ�$UJHQWLQD�KDV�WR�H[SDQG�LQRUGHU�WR�UHDFK�WKH�HIILFLHQW�VFDOH�
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� WKHSHULRG��,Q�IDFW��WKH�UHVXOWV�LQGLFDWH�WKDW�FRQVXPHUV©�VXUSOXV�DQG�EDQNV©�SURILWV�LQFUHDVHG�RYHU�WKHQLQHWLHV��SRVVLEO\�GXH�WR�WKH�H[SDQVLRQ�RI�EDQNLQJ�DFWLYLW\�DQG�DOVR�WKH�HIIHFW�RI�WHFKQRORJLFDOFKDQJH� RQ� DYHUDJH� FRVWV�� ZKLFK� PD\� KDYH� FRXQWHUDFWHG� WKH� HIIHFW� RI� PDUNHW� SRZHU�1HYHUWKHOHVV�� WKH� HYLGHQFHV� DOVR� VXJJHVW� WKDW� DGGLWLRQDO� EHQHILWV� ZRXOG� DFFUXH� WR� FRQVXPHUVIURP�D�UHGXFWLRQ�LQ�PDUNHW�SRZHU�RU�D�IXUWKHU�H[SDQVLRQ�LQ�EDQN�DFWLYLW\�OHYHO�WR�IXOO\�H[SORLWFRVW�HFRQRPLHV�
)LQDOO\�� WKHVH� ILQGLQJV� VHHP� WR� LQGLFDWH� WKDW�PDUNHW� SRZHU�KDV� EHHQ�PRUH� WKDQ� RII� VHW�E\� WKHHIILFLHQF\�JDLQV�REVHUYHG�RYHU�WKH�QLQHWLHV��VLQFH�ERWK�FRQVXPHUV�DQG�EDQNV�KDYH�EHQHILWHG�LQWHUPV�RI�HFRQRPLF�ZHOIDUH�JDLQV��7KHVH�UHVXOWV�LPSO\�WKHQ�WKDW�SROLFLHV�IRUFLQJ�GRZQVL]LQJ� LQLQGXVWULHV�FKDUDFWHULVHG� E\� KLJK�FRQFHQWUDWLRQ� OHYHOV�PD\� EH�PLVGLUHFWHG� LI� FRQVROLGDWLRQ�DQGUHVXOWLQJ�FRQFHQWUDWLRQ�DUH�PRWLYDWHG�E\�FRVW�HFRQRPLHV��2EYLRXVO\��VXFK�DFWLRQ�FRXOG�OLPLW�WKHSRWHQWLDO� WR� ORZHU� FRVWV� LQ� WKH� LQGXVWU\�� DQG� WKXV� XOWLPDWHO\� UHGXFH� WKH� SURGXFW� SULFH� IRUFRQVXPHUV�
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�� 5HIHUHQFHV
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