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5HYLVHG�-XQH������

$EVWUDFW

,Q�D�PRQHWDU\�JDPH�SOD\HG�E\�WKH�SULYDWH�VHFWRU�DQG�D�FHQWUDO�EDQN

�&%���ZKR�KDV�SULYDWH�LQIRUPDWLRQ��UHSXWDWLRQ�PD\�QRW�FRPSOHWHO\

VROYH�WKH�&%�WLPH�LQFRQVLVWHQF\�SUREOHP��$Q�DOWHUQDWLYH�VROXWLRQ�LV

&%�FRQVHUYDWLYHQHVV��7KH�RSWLPDO�GHJUHH�RI�&%�FRQVHUYDWLYHQHVV�LV

VROYHG� LQ� ERWK� WKH� UHSXWDWLRQDO� DQG� QRQ�UHSXWDWLRQDO� UHJLPH� DQG

UHSXWDWLRQ�LV�SURYHG�WR�EH�D�VXEVWLWXWH�IRU�FRQVHUYDWLYHQHVV��8QOHVV

UHSXWDWLRQ� ZRUNV� SHUIHFWO\�� WKH� SXEOLF� FDQ� DOZD\V� JDLQ� IURP� D

FRQVHUYDWLYH�&%��2XU�PRGHO�RIIHUV�D�XQLILHG�IUDPHZRUN�WR�DQDO\]H

ERWK�&%� UHSXWDWLRQ� DQG� FRQVHUYDWLYHQHVV�� 2XU� UHVXOW� FDQ� H[SODLQ

ZK\� ORZ�UHSXWDWLRQ� &%V� ILQG� LW� ZRUWKZKLOH� WR� SHJ� WKH� H[FKDQJH

UDWH� WR� WKH� FXUUHQF\� RI� D� KLJK�UHSXWDWLRQ� &%� DQG� ZK\� D� KLJKO\

UHSXWDEOH�&%�� OLNH� WKH�%XQGHVEDQN�� FDQ� DIIRUG� WR�PLVV�PRQHWDU\

WDUJHWV�PRUH�RIWHQ�WKDQ�D�OHVV�UHSXWDEOH�&%�

.H\�:RUGV��&HQWUDO�%DQNLQJ��5HSXWDWLRQ��&RQVHUYDWLYHQHVV��0RQHWDU\�*DPH

-(/�&ODVVLILFDWLRQ��(����(����/��


,QGLDQD�8QLYHUVLW\�DQG�)UHLH�8QLYHUVLWlW�%HUOLQ�



)LQDQFLDO�0DUNHWV�*URXS�� /RQGRQ� 6FKRRO� RI� (FRQRPLFV�� +RXJKWRQ� 6WUHHW�

/RQGRQ�:&�$��$(��8.���7HO���������������������)D[���������������������(�

PDLO��+XDQJ#OVH�DF�XN

:H�WKDQN�=KDRKXL�&KHQ��&KDUOHV�*RRGKDUW��0DQIUHG�1HXPDQQ��(ULF�6FKDOLQJ��'LUN

6FKRHQPDNHU��-�UJHQ�YRQ�+DJHQ��DQG�&KULV�:DOOHU�IRU�FRPPHQWV�DQG�VXJJHVWLRQV�RQ

SUHYLRXV� GUDIWV� RI� WKH� SDSHU��:H� DUH� DOVR� JUDWHIXO� WR� WKH� VHPLQDU� SDUWLFLSDQWV� DW� WKH

)HGHUDO�5HVHUYH�%DQN�RI�&OHYHODQG��,QGLDQD�8QLYHUVLW\��/RQGRQ�6FKRRO�RI�(FRQRPLFV�



WKH�8QLYHUVLW\�RI�$UKXLV�DQG�WKH�8QLYHUVLW\�RI�0DQQKHLP�IRU�KHOSIXO�FRPPHQWV�
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,W� LV� ZHOO� NQRZQ� WKDW� D� FHQWUDO� EDQN� �&%� KHQFHIRUWK�� KDV� D� VWURQJ

LQFHQWLYH� WR� LJQRUH�ZKDWHYHU� FRPPLWPHQW� WR� SULFH� VWDELOLW\� LW�PDNHV� VR� DV� WR

EULQJ�DERXW�DW�WLPHV�D�ORZHU�XQHPSOR\PHQW�UDWH��7KLV�WLPH�LQFRQVLVWHQW�SUREOHP

�.\GODQG�DQG�3UHVFRWW��������&DOYR��������KDV�DWWUDFWHG�D�JUHDW�GHDO�RI�DWWHQWLRQ

LQ� WKH� OLWHUDWXUH�RI�PRQHWDU\�HFRQRPLFV�ZKLFK�KDV�SURSRVHG� VROXWLRQV�� DPRQJ

RWKHUV��VXFK�DV�&%�UHSXWDWLRQ�DQG�&%�FRQVHUYDWLYHQHVV��

7KH�UHSXWDWLRQ�VROXWLRQ�LV�LGHQWLILHG�ZLWK�WKH�ZRUN�E\�%DUUR�DQG�*RUGRQ

��������7KHUH�UHSXWDWLRQ�ZRUNV�SHUIHFWO\�EHFDXVH�WKH�SULYDWH�VHFWRU�HQMR\V� WKH

VDPH� LQIRUPDWLRQ� DV� WKH� &%� DQG�� FRQVHTXHQWO\�� D� �SXQLVKPHQW�� PHFKDQLVP

ZRUNV� ��WKH� WULJJHU� VWUDWHJ\��� FDQ� FRPSOHWHO\� VROYH� WKH� WLPH� LQFRQVLVWHQF\

SUREOHP���&DQ]RQHUL��������H[WHQGHG�WKH�%DUUR�DQG�*RUGRQ�PRGHO�E\�HQGRZLQJ

WKH� &%� ZLWK� SULYDWH� LQIRUPDWLRQ�� &%� UHSXWDWLRQ� FDQ� VWLOO� ZRUN� EHFDXVH� WKH

SULYDWH�VHFWRU�FDQ�VHW�XS�D�WULJJHU�PHFKDQLVP�VXFK�WKDW�ERWK�SDUWLHV�FDQ�SOD\�WKH

JDPH�DFFRUGLQJ�WR�D�FRRSHUDWLYH�VWUDWHJ\�VR�ORQJ�DV�WKH�LQIODWLRQ�UDWH�LV�REVHUYHG

WR�EH�EHORZ�D� WKUHVKROG� OHYHO�� ,I� WKH� LQIODWLRQ� UDWH� KLWV� WKH� WKUHVKROG� OHYHO� WKH

JDPH�LV�SOD\HG�QRQFRRSHUDWLYHO\�IRU�D�VSHFLILHG�OHQJWK�RI�WLPH�EHIRUH�UHWXUQLQJ

WR�D�FRRSHUDWLYH�VWUDWHJ\�

                    
�����

�
� 2WKHU� LQVWLWXWLRQDO� PHFKDQLVPV� WR� UHVROYH� WKH� WLPH� LQFRQVLVWHQF\� SUREOHP� DUH

OHJLVODWLYH� UXOHV� �)ULHGPDQ�� ������� JLYLQJ� WKH� &%� LQVWLWXWLRQDO� DQG� SHUVRQDO

LQGHSHQGHQFH� �1HXPDQQ�� ������� RU� ZULWLQJ� LQFHQWLYH�FRPSDWLEOH� FRQWUDFWV� �:DOVK�

�����DQG�������3HUVVRQ�DQG�7DEHOOLQL��������DQG�)UDWLDQQL��YRQ�+DJHQ��DQG�:DOOHU�

IRUWKFRPLQJ��

�������%DFNXV�DQG�'ULIILOO��������VWXG\�&%�UHSXWDWLRQ�LQ�D�GLIIHUHQW�IUDPHZRUN�LQ�ZKLFK

&%�UHSXWDWLRQ�GRHV�QRW�DUULVH�IURP�WKH�SULYDWH�VHFWRU�DGRSWLQJ�D�WULJJHU�PHFKDQLVP�



�

5RJRII� ������� SURSRVHV�� LQVWHDG�� D� FRQVHUYDWLYH� &%� DV� DQ� DOWHUQDWLYH

VROXWLRQ� WR� WKH� WLPH� LQFRQVLVWHQW�SUREOHP�� WKDW� LV�D�&%�ZKR�FDUHV� DERXW� SULFH

VWDELOLW\�PRUH�WKDQ�WKH�SULYDWH�VHFWRU��%XW�WKHUH�LV�D�OLPLW�WR�KRZ�FRQVHUYDWLYH�D

&%�FDQ�EH�EHFDXVH�WKH�DGGHG�HPSKDVLV�RQ�SULFH�VWDELOLW\�FRPHV�DW�WKH�H[SHQVH

RI� ORVLQJ� RXWSXW� VWDELOL]DWLRQ�� ,Q� WKH� SUHVHQFH� RI� D� ODUJH� VXSSO\� VKRFN� D

�IOH[LEOH��&%�FDQ�EH�VXSHULRU�WR�D�FRQVHUYDWLYH�&%��/RKPDQQ��������

7KH� LQVLJKWV� RI� WKLV� OLWHUDWXUH� PRWLYDWH� RXU� SDSHU� ZKLFK� DVNV� WZR

IXQGDPHQWDO� TXHVWLRQV�� )LUVW�� FDQ� UHSXWDWLRQ� FRPSOHWHO\� VROYH� WKH� &%
V� WLPH

LQFRQVLVWHQF\�SUREOHP"�6HFRQG�DQG�PRUH� LPSRUWDQWO\�� LV� WKHUH�D� OLQN�EHWZHHQ

WKH�WZR�DOWHUQDWLYH�VROXWLRQV�WR�WKH�WLPH�LQFRQVLVWHQF\�SUREOHP���&%�UHSXWDWLRQ

DQG�FRQVHUYDWLYHQHVV"�2XU�DQVZHU� WR� WKH� ILUVW�TXHVWLRQ� LV�QHJDWLYH��DQG� WR� WKH

VHFRQG�LV�WKH�SRVLWLYH��UHSXWDWLRQ�VXEVWLWXWHV�IRU�FRQVHUYDWLYHQHVV��7R�GR�VR�ZH

GHYHORS� D� PRGHO� EDVHG� RQ� WKH� V\QWKHVLV� RI� &DQ]RQHUL� DQG� 5RJRII�� $V� LQ

&DQ]RQHUL��ZH�DVVXPH�WKDW�WKH�&%�KDV�SULYDWH�EXW�QRW�SHUIHFW�LQIRUPDWLRQ�DERXW

WKH� GHPDQG� IRU� PRQH\� VR� WKDW� RXU� PRGHO� WUHDWV� PRQHWDU\� VKRFNV� LQ� DQ

HQYLURQPHQW�RI�SULYDWH�LQIRUPDWLRQ��DV�LQ�5RJRII��ZH�DVVXPH�WKDW�VXSSO\�VKRFNV

DUH�NQRZQ�WR�WKH�&%�E\�YLUWXH�RI�ULJLG�ZDJH�FRQWUDFWV�DQG�WKDW�WKH�SULYDWH�VHFWRU

LV�FRQFHUQHG�ERWK�DERXW�LQIODWLRQ�DQG�RXWSXW�VWDELOL]DWLRQ��2Q�WKH�RWKHU�KDQG��ZH

GLIIHU�IURP�ERWK�DXWKRUV�LQ�WKDW�RXU�PRGHO�LV�EDVHG�RQ�LQILQLWHO\�UHSHDWHG�JDPHV

DQG�KDV�WZR�GLIIHUHQW�GLVFRXQW�UDWHV��RQH�IRU�WKH�&%�DQG�WKH�RWKHU�IRU�WKH�SULYDWH

VHFWRU�

$OWRJHWKHU� WKH� SDSHU� PDNHV� WKUHH� FRQWULEXWLRQV�� )LUVW�� ZH� GHPRQVWUDWH

WKDW�WKH�PRQHWDU\�JDPH�KDV�WZR�HTXLOLEULD���WKH�QRQFRRSHUDWLYH�DQG�FRRSHUDWLYH

HTXLOLEULD���DQG�ZH�SURYH�WKDW�ZKLOH�WKH�QRQFRRSHUDWLYH�HTXLOLEULXP�LV�DEVROXWHO\

UREXVW��WKHUH�LV�QR�DVVXUDQFH�WKDW�WKH�FRRSHUDWLYH�HTXLOLEULXP�LV�UREXVW��WKDW�LV�

WKHUH� ZLOO� DOZD\V� EH� SHULRGLF� LQIODWLRQDU\� HSLVRGHV�� 6HFRQG�� VLQFH� UHSXWDWLRQ

DORQH� FDQQRW� VROYH� WKH� WLPH� LQFRQVLVWHQF\� SUREOHP�� WKH� &%� PD\� KDYH� WR� EH



�

UHGHVLJQHG�VR�DV�WR�SXUVXH�WKH�SULFH�VWDELOLW\�REMHFWLYH�PRUH�YLJRURXVO\�WKDQ�WKH

SULYDWH�VHFWRU��:H�REWDLQ�DQ�RSWLPDO�GHJUHH�RI�&%�FRQVHUYDWLYHQHVV�LQ�ERWK�WKH

FRRSHUDWLYH�DQG�QRQFRRSHUDWLYH�UHJLPH��7KLUG�DQG�PRVW�LPSRUWDQWO\��ZH�SURYH

WKDW� UHSXWDWLRQ� FDQ� VXEVWLWXWH� IRU� FRQVHUYDWLYHQHVV� EXW� WKHUH� LV� D� OLPLW� WR� VXFK

VXEVWLWXWLRQ��,I�UHSXWDWLRQ�ZHUH�WR�ZRUN�SHUIHFWO\��WKHUH�ZRXOG�EH�QR�QHHG�IRU�D

FRQVHUYDWLYH�&%��7KLV� UHVXOW� SURYLGHV� D� JHQHUDO� IUDPHZRUN� WR� DQDO\]H� MRLQWO\

WKH� LVVXHV�RI�&%�FRQVHUYDWLYHQHVV�DQG� UHSXWDWLRQ��2XU�PRGHO�FDQ�H[SODLQ�ZK\

ORZ�UHSXWDWLRQ� &%V�� OLNH� WKH� %DQNV� RI� ,WDO\�� ILQG� LW� ZRUWKZKLOH� WR� SHJ� WKH

H[FKDQJH� UDWH� WR� WKH� FXUUHQF\� RI� D� KLJK�UHSXWDWLRQ� &%� DQG� ZK\� D� KLJKO\

UHSXWDEOH� &%� OLNH� WKH� %XQGHVEDQN� FDQ� DIIRUG� WR� PLVV� PRQHWDU\� WDUJHWV� PRUH

RIWHQ�WKDQ�D�OHVV�UHSXWDEOH�&%��,W�DOVR�VKRZV�WKDW�&%
V�LQGHSHQGHQFH�LV�QRW�WKH

VDPH�DV�FRQVHUYDWLYHQHVV�DQG��KHQFH��FDVWV�GRXEW�RQ�VRPH�RI�WKH�HPSLULFDO�ZRUN

RQ�&%�LQGHSHQGHQFH�

7KH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��7KH�PRGHO�LV�SUHVHQWHG�LQ�6HFWLRQ���

7KH� LVVXH� RI� ZKHWKHU� UHSXWDWLRQ� FDQ� VROYH� WKH� WLPH� LQFRQVLVWHQF\� SUREOHP� LV

GLVFXVVHG� LQ� 6HFWLRQ� ��� 7KH� RSWLPDO� GHJUHH� RI� &%� FRQVHUYDWLYHQHVV� LQ� WKH

FRRSHUDWLYH�DQG�QRQFRRSHUDWLYH�UHJLPH�LV�GHULYHG�LQ�6HFWLRQ����ZKHUH�ZH�DOVR

SURYH�WKH�VXEVWLWXWDELOLW\�EHWZHHQ�UHSXWDWLRQ�DQG�FRQVHUYDWLYHQHVV�DQG�SURYLGH�D

XQLILHG� IUDPHZRUN� WR� GLVFXVV� MRLQWO\� WKH� LVVXHV� RI� &%� UHSXWDWLRQ� DQG

FRQVHUYDWLYHQHVV��7KH�LPSOLFDWLRQV�RI�WKH�VXEVWLWXWDELOLW\�EHWZHHQ�UHSXWDWLRQ�DQG

FRQVHUYDWLYHQHVV�LV�GLVFXVVHG�LQ�6HFWLRQ����&RQFOXVLRQV�DUH�GUDZQ�LQ�6HFWLRQ���

ZKLOH�IRUPDO�SURRIV�RI�DOO�OHPPDV�DUH�UHOHJDWHG�WR�DQ�$SSHQGL[�

���7+(�021(7$5<�*$0(�02'(/

2XU�SRLQW�RI�GHSDUWXUH�LV�D�PRGHO�ZKHUH�SULYDWH�VHFWRU�DQG�WKH�&%�SOD\�D

PRQHWDU\� JDPH� UHSHDWHGO\�� DV� LW� LV� WUXH� LQ� WKH� ZHOO�NQRZQ� %DUUR�*RUGRQ

IUDPHZRUN�� 7KH� VWUXFWXUH� RI� WKH� PRGHO� LV� GHVFULEHG� E\� WKH� IROORZLQJ� ILYH
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ZKHUH�\W��SW��DQG�ZW�GHQRWH�WKH�QDWXUDO�ORJDULWKPV�RI�RXWSXW��WKH�SULFH�OHYHO��DQG

WKH� FRQWUDFW� ZDJH� UDWH�� UHVSHFWLYHO\�� \ � LV� WKH� HTXLOLEULXP� UDWH� RI� RXWSXW

FRUUHVSRQGLQJ�WR�WKH�QDWXUDO�UDWH�RI�HPSOR\PHQW�� W W W ��
�  � S � � � Sπ �LV�WKH�UDWH�RI�LQIODWLRQ

DQG� 
π �LV�LWV�VRFLDOO\�RSWLPDO�YDOXH��
W
J �LV�WKH�UDWH�RI�JURZWK�RI�WKH�PRQH\�VXSSO\��θ

DQG�V�DUH�SRVLWLYH�FRQVWDQWV�� F� �>�V� �� �∈ ∞ �GHQRWHV�WKH�GHJUHH�RI�&%�FRQVHUYDWLYHQHVV�

ZKLOH�N�!���� WX � DQG� Wδ � DUH� WZR� LQGHSHQGHQW� UDQGRP� VKRFNV� LQ� WKH� SURGXFWLRQ� DQG

PRQH\�PDUNHWV�UHVSHFWLYHO\�

(TXDWLRQ� ���� LV� DQ� RXWSXW� VXSSO\� IXQFWLRQ�� HTXDWLRQ� ���� GHWHUPLQHV� WKH

ZDJH� UDWH� LQ� WHUPV� RI� WKH� SULFH� OHYHO� H[SHFWHG� ZKHQ� ODERU� FRQWUDFWV� DUH

QHJRWLDWHG�� DQG� HTXDWLRQ� ���� LV� WKH� VLPSOH�PRQH\�PDUNHW� LQ� JURZWK� IRUP� WKDW

FORVHV�WKH�PRGHO��7KH�XWLOLW\�IXQFWLRQV�RI�WKH�SULYDWH�VHFWRU�DQG�WKH�&%�DUH�JLYHQ

E\�����DQG������UHVSHFWLYHO\��6LQFH�WKH�&%�GHHPV�WKH�RXWSXW�UDWH�JHQHUDWHG�E\

SULYDWH� VHFWRU�� \ �� WR� EH� WRR� VPDOO� ��EHFDXVH� RI� GLVWRUWLRQV� VXFK� DV� WD[� UDWHV� DQG

XQHPSOR\PHQW�FRPSHQVDWLRQ�VFKHPHV����LW�DLPV�DW�D�KLJKHU�RXWSXW�JRDO�� N \� �N� ! �� ��,Q

RXU�PRGHO�ZDJH�VHWWHUV�DUH�RQO\�D�VXEVHW�RI�SULYDWH�VHFWRU�ZKLFK�FDUHV�DERXW�ERWK�UHDO

ZDJH� DQG�RXWSXW��7KH�XWLOLWLHV� RI� SULYDWH� VHFWRU� DQG� RI� WKH�&%�GLIIHU� LQ� WKH� OHYHO� RI

WDUJHW�RXWSXW�DQG� WKH�ZHLJKW�DVVLJQHG� WR� WKH� LQIODWLRQ�REMHFWLYH�� WKXV� D� FRQIOLFW� DULVHV

EHWZHHQ� ���� DQG� ���� FRQFHUQLQJ� WKH� RSWLPDO� OHYHOV� RI� UHDO� ZDJH�� HPSOR\PHQW�� DQG

RXWSXW�
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)ROORZLQJ�&DQ]RQHUL��ZH�GHILQH� W W W�  � H �� �δ ε ��ZKHUH� WH �LV�WKH�&%
V�IRUHFDVW

RI� WKH� GHPDQG� IRU�PRQH\� VKRFN��7KUHH� VLWXDWLRQV� FDQ� DULVH� EDVHG� RQ� WKUHH� GLIIHUHQW

LQIRUPDWLRQ�VWUXFWXUHV��RQH� LQ�ZKLFK� WKH�&%�NQRZV� Wδ �ZKLOH� WKH�SULYDWH� VHFWRU�GRHV

QRW��D�VHFRQG�LQ�ZKLFK�WKH�&%�NQRZV�VRPH�RI� Wδ �� WH ��EHFDXVH�RI�LQVLGH�LQIRUPDWLRQ�RU

VXSHULRU� IRUHFDVWLQJ� EXW� SULYDWH� VHFWRU� GRHV� QRW�� DQG� ILQDOO\� WKH� FDVH� ZKHUH� � Wδ � LV

XQNQRZQ�WR�WKH�&%��$V�LQ�&DQ]RQHUL��ZH�FRQFHQWUDWH�RQ�WKH�VHFRQG�FDVH�EHFDXVH�LW�LV

WKH�PRVW�UHDOLVWLF�

7KH�JDPH�LV�SOD\HG�DV�IROORZV��3ULYDWH�VHFWRU�IRUPV�
W

HJ
�EDVHG�RQ�WKH�NQRZQ

&%
V�XWLOLW\�IXQFWLRQ�DQG�WKH�IDFW�WKDW� Wδ �DQG� WX �DUH�H[SHFWHG�WR�EH�]HUR��6XEVHTXHQWO\�

WKH�&%�PD[LPL]HV�LWV�H[SHFWHG�XWLOLW\�ZLWK�UHVSHFW�WR�
W

J �E\�WDNLQJ�
W

HJ �DV�JLYHQ�DQG�ZLWK

D�NQRZOHGJH�RI�WKH�VXSSO\�VKRFN�� WX ��DQG�LWV�RZQ�LQWHUQDO�IRUHFDVW�RI�WKH�GHPDQG�IRU

PRQH\�� WH ��)LQDOO\��LQIRUPDWLRQ�DERXW� Wδ ��RXWSXW�DQG�LQIODWLRQ�LV�UHYHDOHG�WR�ERWK�WKH

SULYDWH�VHFWRU�DQG�WKH�&%�

$V�D�UHVXOW��WKH�QRQFRRSHUDWLYH�%D\HVLDQ�HTXLOLEULXP�LQ�D�RQH�VKRW�JDPH

FDQ� EH� VROYHG� DFFRUGLQJ� WR� WKH� IROORZLQJ� VWHSV�� WDNLQJ�
W

HJ � DV� JLYHQ�� WKH� &%

PD[LPL]HV� LWV� H[SHFWHG� XWLOLW\��7KURXJK� WKH� ILUVW� RUGHU� FRQGLWLRQ�� WKH�&%� GHULYHV� LWV

GHFLVLRQ�UXOH�RU�RSWLPDO�VWUDWHJ\�DV�D�IXQFWLRQ�RI�
W

HJ ��7KHQ��SULYDWH�VHFWRU�PD[LPL]HV�LWV

XWLOLW\�E\�WDNLQJ�WKH�&%
V�GHFLVLRQ�UXOH�DV�JLYHQ��7KH�VROXWLRQ�LV�VXPPDUL]HG�LQ�7DEOH

��

1RWH� WKDW� WKH� QRQFRRSHUDWLYH� HTXLOLEULXP�KDV� DQ� LQIODWLRQ� ELDV� HTXDO� WR


\ � I �� $V� &DQ]RQHUL� SRLQWV� RXW�� WKHUH� LV� DQ� LGHDO� VROXWLRQ� ��WKH� FRRSHUDWLYH� DQG

HIILFLHQW�VROXWLRQ���ZKLFK�ZRXOG�HOLPLQDWH�WKH�LQIODWLRQ�ELDV�ZLWKRXW�FKDQJLQJ�WKH�UDWH�RI

RXWSXW��VHH�7DEOH������,Q�WKLV�LQVWDQFH�ERWK�WKH�SULYDWH�VHFWRU
V�DQG

                    
�������,Q�WKH�PRGHOV�RI�:DOVK��������DQG�3HUVVRQ�DQG�7DEHOOLQL�WKH�LQIODWLRQ�ELDV�FDQ�EH

HOLPLQDWHG�WKURXJK��OLQHDU��FRPSHQVDWLRQ�FRQWUDFWV��+RZHYHU��WKH�ELDV�LV�QRW�OLNHO\�WR

FRPSOHWHO\�GLVDSSHDU�LQ�PRUH�JHQHUDO�VHWWLQJ�



�

7$%/(����121&223(5$7,9(��&223(5$7,9(�$1'�&+($7,1*�62/87,216

121&223(5$7,21

W

H%�QF 


� W W




J �  � � � �
� V � F

X �� � H �� �
\

I
π

θ
θ

��D�

W

H�QF 





J �  � �� �
\

I
π ��E�

W � W W
\ �  � \�� �

V � F

� V � F
X � � �

θ
θ ε ��F�

W




� W W




�  � � � �
� V � F

X � � � �� �
\

I
π π

θ
θ

ε ��G�

W

QF � �

� X

� � 


(8% �  � � �� � V � F� � � �
V � F

� V � F
� � ����

�

I
� \

�

θ σ
θ

σ θε ��H�

W

QF � �

� �

� � X

�

�




�

(83 �  � � �� � V� � � �
�V � F � � V

� � V � F �
� � �

V
�
\

I
�θ σ

θ
θ

σ
θε ��I�

&223(5$7,21

W

H%�F 


� W W
J �  � � � �

� V � F
X �� � Hπ

θ
θ

��D�

W

H�F 
J �  �π ��E�

W � W W
\ �  � \�� �

V � F

� V � F
X � � �

θ
θ ε ��F�

W




� W W�  � � � �
� V � F

X � � �π π
θ

θ
ε ��G�

W

F � �

� X

� � 


W

QF
(8% �  � � �� � V � F� � � �

V � F

� V � F
� � � \ � ! � (8%

�

θ σ
θ

σ θε ��H�

W

F � �

� �

� � X

�

W

QF
(83 �  � � �� � V� � � �

�V � F � � V

� � V � F �
� ! � (83θ σ

θ
θ

σε ��I�

&+($7,1*

W

H%�FK 


� W W




J �  � � � �
� V � F

X �� � H �� �
\

�� I
π

θ
θ

��D�

W

H�FK 
J �  �π ��E�

W � W W




\ �  � \�� �
V � F

� V � F
X � � � �� �

\

�� Iθ
θ ε

θ
��F�

W




� W W




�  � � � �
� V � F

X � � � �� �
\

�� I
π π

θ
θ

ε ��G�

W

FK

W

F

� 


(8% �  � (8% �� �
\

�� I

�

θ
��H�

W

FK

W

F




(83 �  � (83 � � �
� � V� \

�� I

�

θ
��I�



�

/HJHQG�� 7KH� VXSHUVFULSW� H) � GHQRWHV� WKH� &%
V� H[SHFWDWLRQ� ZKLOH� H � GHQRWHV� WKH� SULYDWH� VHFWRU
V
H[SHFWDWLRQ�FRQGLWLRQDO�RQ�LQIRUPDWLRQ�DYDLODEOH�DW�WKH�EHJLQQLQJ�RI�WKH�FRQWUDFW�SHULRG��WKH�VXSHUVFULSWV

QF �� F � DQG� FK � VWDQG� IRU� QRQFRRSHUDWLYH�� FRRSHUDWLYH� DQG� FKHDWLQJ� VROXWLRQV�� UHVSHFWLYHO\�


\ �  ��N ��� \ �θ �DQG� I�  ��V � F� � �θ ��7KH�UHVW�RI�WKH�QRWDWLRQ�LV�WKH�VDPH�DV�EHIRUH�



�

WKH� &%
V� XWLOLW\� DUH� VWULFWO\� EHWWHURII�� 7KHUHIRUH�� WKH� FRRSHUDWLYH� VROXWLRQ� LV

3DUHWR�GRPLQDQW�DQG��KHQFH��HIILFLHQW�

%XW�WKLV�FRRSHUDWLYH�HTXLOLEULXP�LV�QRW�VXVWDLQDEOH� LI� WKH�JDPH�LV�SOD\HG

IRU�RQO\�RQH�SHULRG�EHFDXVH�WKH�&%�KDV�DQ�LQFHQWLYH�WR�FKHDW��,QGHHG��LI�SULYDWH

VHFWRU�VHWV�
W

H 
J �  �π ��WKH�RSWLPDO�VROXWLRQ�LV�JLYHQ�E\���D��WR���I��LQ�7DEOH����&OHDUO\�

WKH� &%� JDLQV� RYHU� WKH� FRRSHUDWLYH� VROXWLRQ� DQG�� FRQVHTXHQWO\�� WKH� SUREOHP� RI� WLPH

LQFRQVLVWHQF\�DULVHV�

���5(387$7,21�$1'�7,0(�,1&216,67(1&<�352%/(0

�����&RXOG�WKH�&%�&UHGLEO\�3UHFRPPLW"

7KH�PDLQ� FRQWULEXWLRQ� RI�%DUUR� DQG�*RUGRQ� LV� WR� KDYH� RIIHUHG� WKH�&%

UHSXWDWLRQ�VROXWLRQ�WR�WKH�WLPH�LQFRQVLVWHQF\�SUREOHP��,I�WKH�PRQHWDU\�JDPH�FDQ

EH�SOD\HG� IRUHYHU�� WKH� FRRSHUDWLYH� VWUDWHJ\� LV� VXVWDLQDEOH� EHFDXVH� WKH�&%�FDQ

PDNH�D�FUHGLEOH�SUHFRPPLWPHQW�RU�EXLOG�D�UHSXWDWLRQ���7KH�ODWWHU�LV�WKH�NH\�WR

WKH�VROXWLRQ�RI�WKH�SUREOHP�RI�WLPH�LQFRQVLVWHQF\�

&DQ]RQHUL�H[WHQGHG�%DUUR�DQG�*RUGRQ
V�PRGHO�E\�HQGRZLQJ�WKH�&%�ZLWK

SULYDWH� LQIRUPDWLRQ��+H� DUJXHG� WKDW� WKH�&%� FDQ� VWLOO� FUHGLEO\� SUHFRPPLW� DQG

VROYH� WKH� SUREOHP� RI� WLPH� LQFRQVLVWHQF\� WKURXJK� UHSXWDWLRQ�� 7KHUH� LV� D

GLIIHUHQFH� LQ� WKH� HTXLOLEULXP� RXWFRPH� EHWZHHQ� WKH� FDVHV� ZLWKRXW� DQG� ZLWK

SULYDWH�LQIRUPDWLRQ��,Q�WKH�IRUPHU�WKH�&%�FKRRVHV�LWV�SUHFRPPLWWHG�VWUDWHJ\�LQ

HYHU\� SHULRG� DQG� WKH� SULYDWH� VHFWRU� IROORZV� D� FRRSHUDWLYH� VWUDWHJ\� LQ� HYHU\

SHULRG��WKH�HTXLOLEULXP�RXWFRPH�UHFRJQL]HV�WKDW�UHSXWDWLRQ�ZRUNV�SHUIHFWO\�DQG

WKH�&%�ZLOO�QHYHU�EH�SXQLVKHG��8QGHU�SULYDWH�LQIRUPDWLRQ�WKH�&%��HYHQ�WKRXJK

LW�FKRRVHV�LWV�SUHFRPPLWWHG�VWUDWHJ\�EHIRUH�EHLQJ�SXQLVKHG�E\�WKH�SULYDWH�VHFWRU�

                    
�����

�
�+RZHYHU�� LQ� WKHLU�PRGHO� WKH�EHVW� UXOH�RI� ]HUR� LQIODWLRQ� UDWH� LV� QRW� HQIIRUFHDEOH

XQOHVV�WKH�GLVFRXQW�IDFWRU�LV�XQLW\�



�

NQRZV�WKDW�SXQLVKPHQW�ZLOO�RFFXU�LQ�ODWHU�SHULRGV��7KDW�LV��D�FRPPLWPHQW�WR�DQ

LGHDO� SROLF\� GRHV� QRW� SUHFOXGH� ERXWV� RI� KLJKHU� LQIODWLRQ� UDWHV�� WKH� VR�FDOOHG

UHYHUVLRQDU\�SHULRGV�

&DQ]RQHUL
V�DUJXPHQW�JRHV�DV�IROORZV��:DJH�VHWWHUV��WKH�SULYDWH�VHFWRU�LQ

KLV�PRGHO�� FDQ�REVHUYH� WKH�PRQH\�GHPDQG�GLVWXUEDQFH�� Wδ �� DW� WKH� HQG� RI� HDFK

SHULRG�EXW�FDQQRW�GHFRPSRVH�LW�LQWR�WKH�&%
V�IRUHFDVW�� WH ��DQG�WKH�UHVLGXDO�� Wε ��$OVR

WX �  �� � LQ� &DQ]RQHUL
V� PRGHO�� &RQVHTXHQWO\�� ZDJH� VHWWHUV� FDQ� �SXQLVK�� WKH� &%� E\

LQIODWLQJ� WKHLU�ZDJHV� LQ� SHULRG� W���ZKHQHYHU� WKH\� REVHUYH�
W
J � EHLQJ� JUHDWHU� WKDQ




W W

H%�F

W�� � �� � �  � J �� � �� �π δ ε ε ε �� ZKHUH� ε � LV� D� WDUJHW� YDOXH� FKRVHQ� E\� WKHP� DQG

W

H%�F 


W
J �  � �� � Hπ ��$V�D�UHVXOW��WKH�SUREDELOLW\�RI�D�UHYHUVLRQ�LQ�SHULRG�W���LV

�

3� J � � � J � � � ��  �3U� � � � J � � � J � � � �
W W

H%�F

W W W

H%�Fε ε ε � ���

ZKHUH� 3� �• �LV�WKH�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQ�RI�WKH�&%
V�IRUHFDVW�HUURU� Wε �DQG

3U� �• �GHQRWHV�SUREDELOLW\��&DQ]RQHUL�DUJXHG�WKDW�WKH�ZDJH�VHWWHUV�FDQ�ILQG�DQ� ε �VXFK

WKDW� LI� WKH�&%�FRQVLGHUV�UDLVLQJ��
W
J �PDUJLQDOO\�DERYH�

W

H%�F
J �� WKHQ�WKH�H[SHFWHG�JDLQ� LQ

SHULRG�W�IRU�WKH�&%�ZLOO�EH�RIIVHW�E\�WKH�H[SHFWHG�ORVV�LQ�SHULRG�W����%\�ORRNLQJ�DW�WKH

&%
V� H[SHFWHG� XWLOLW\� RYHU� WKH� QH[W� WZR� SHULRGV� VWDUWLQJ� IURP� D� FXUUHQW� QRQ�

UHYHUVLRQDU\�SHULRG�

8� J � � ��  � (8% �� ��3� (8% �� ���� 3� (8%
W W

F

W��

QF

W��

Fε � ����

&DQ]RQHUL�IRXQG�WKDW�LW�ZRXOG�EH�LQFHQWLYH�FRPSDWLEOH�IRU�WKH�&%�QRW�WR�UHQHJH

LI� S�� �� �� �� \ � I�

ε ≥ �� ,I� �




\ � I � LV�JUHDWHU� WKDQ���� WKHQ�DQ�RSWLPDO� ε � FDQ�EH� FKRVHQ

VXFK�WKDW�WKH�&%�KDV�QR�LQFHQWLYH�WR�UHQHJH��,Q�RWKHU�ZRUGV��UHSXWDWLRQ�\LHOGV�D�FUHGLEOH

SUHFRPPLWPHQW��HYHQ�WKRXJK�LQ�HTXLOLEULXP�WKHUH�PD\�EH�VRPH�SHULRGLF�UHYHUVLRQV�

2XU�SRVLWLRQ�LV�WKDW�WKH�UHSXWDWLRQ�HIIHFW�LV�QRW�VXIILFLHQWO\�UREXVW��WKDW�LV�

WKH� &%� FDQQRW� FUHGLEO\� SUHFRPPLW� WR� SROLF\� XQGHU� D� EURDG� UDQJH� RI

FLUFXPVWDQFHV�

                    
�����

�
�6HH�HTXDWLRQ������LQ�&DQ]RQHUL�



��

�����5HSXWDWLRQ�0D\�1RW�:RUN

2XU�EDVLF�SRLQW�LV�WKDW�WKH�&%��E\�SOD\LQJ�D�JDPH�IRU�DQ�LQILQLWH�SHULRG�

VKRXOG�FRQVLGHU�LWV�H[SHFWHG�GLVFRXQWHG�XWLOLW\��7KH�VWUXFWXUH�RI�WKH�JDPH�JRHV

DV�IROORZV���7KH�&%�VWDUWV�ZLWK�D�QRQ�UHYHUVLRQDU\�SHULRG��SHULRG�W��DQG�IDFHV�D

VLPLODU�WULJJHU�VWUDWHJ\�DV�LQ�&DQ]RQHUL��%HFDXVH�LQ�RXU�PRGHO�WKHUH�LV�D�SURGXFW

PDUNHW�VKRFN� WX �ZKLFK�WKH�SULYDWH�VHFWRU�FDQ�REVHUYH�DW�WKH�HQG�RI�HDFK�SHULRG��WKH

QHZ� WULJJHU� VWUDWHJ\� LV� FRQVWUXFWHG� VXFK� WKDW� LI�
W
J � LV� JUHDWHU� WKDQ




� W W W

H%�F

W� � �
� V � F

X �� � �� � �  � J �� � �� �π
θ

θ
δ ε ε ε �� WKHUH�ZLOO� EH� DQ� LQIODWLRQDU\� UHYHUVLRQ

LQ� SHULRG� W���� $V� D� UHVXOW�� WKH� SUREDELOLW\� RI� D� UHYHUVLRQ� LV

3� J � � � J � � � ��  �3U� � � � J � � � J � � � �
W W

H%�F

W W W

H%�Fε ε ε �� ,I�
W




� W W
J � � � � � �

� V � F
X �� � �� �π

θ
θ

δ ε �� WKH

&%
V�H[SHFWHG�XWLOLW\�ZLOO� LQFUHDVH�E\� WKH�GLVFRXQW� IDFWRU�� β �� WLPHV� � ��� 3� � WLPHV� WKH

YDOXH� RI� WKH� XWLOLW\� DQG� WKH� JDPH� LV� UHSHDWHG�� ,I�� LQVWHDG�

W




� W W
J � ! � � � �

� V � F
X �� � �� �π

θ
θ

δ ε � D� UHYHUVLRQDU\� SHULRG� ZLOO� WDNH� SODFH�� WKH� &%
V

XWLOLW\�ZLOO�LQFUHDVH�E\� 3 �WLPHV� β �WLPHV� W��

QF
(8% ��6LQFH�D�UHYHUVLRQ�LV�DVVXPHG�WR�ODVW

RQO\�RQH�SHULRG��ERWK�SOD\HUV�ZLOO�FRRSHUDWH�LQ�WKH�QH[W�SHULRG�DQG�WKH�H[SHFWHG�XWLOLW\

ZLOO� LQFUHDVH� E\� 3 � WLPHV�
�β � WLPHV� WKH� YDOXH� RI� WKH� XWLOLW\�� $IWHU� WKDW� WKH� JDPH� LV

UHSHDWHG��,Q�VXP��ZH�KDYH

9� J � ��  � (8% �� ���� 3� 9� J � ��� �3> (8% �� � 9� J � �@
W W

F

W W��

QF �

W
ε β ε β β ε � ����

ZKHUH�9� J � �
W

ε �LV�WKH�H[SHFWHG�GLVFRXQWHG�XWLOLW\�RI�WKH�&%��:H�DVVXPH�WKDW�WKH�&%�DW

WLPH�W�EHOLHYHV� WKDW� LW�ZLOO�QRW�FKDQJH�PRQH\�JURZWK� LQ� WKH� IXWXUH��&RQVHTXHQWO\�� LWV

YDOXDWLRQ�IXQFWLRQ�GHSHQGV�RQO\�RQ�WKH�FXUUHQW�PRQH\�JURZWK�UDWH�

6ROYLQJ�IRU�9� �• �ZH�REWDLQ

                    
�������7KH�IROORZLQJ�LV�DQ�DSSOLFDWLRQ�RI�3RUWHU� �������DQG�*UHHQ�DQG�3RUWHU
V� ������

SHUIHFW�%D\HVLDQ�HTXLOLEULXP�VWUDWHJ\�WR�PRQHWDU\�JDPH�



��

9� J � ��  �
(8% �� �3 (8%

�� � 3 ��� �
�  �

(8%

��
�� �

(8% � � � (8%

�� � 3 ��� �W

W

F

W��

QF

W��

QF

W

F

W��

QF

ε
β

β β β β β β β
� ����

�2XU�H[SUHVVLRQ�RI�WKH�&%
V�H[SHFWHG�GLVFRXQWHG�XWLOLW\�LV�GLIIHUHQW�IURP

&DQ]RQHUL
V� LQ� WKDW� WKH�&%�GLVFRXQWV� LWV� IXWXUH�XWLOLW\�� �� � � � � ��β ��7KH�REYLRXV

MXVWLILFDWLRQ� LV� WKDW� WKH� KHDG� RI� WKH� &%� WDNHV� DFWLRQV� WRGD\� ZLWK� D� YLHZ� DERXW� KLV

UHDSSRLQWPHQW� WRPRUURZ�� 7KH� RSWLPDO� WULJJHU�PRQH\� VXSSO\� �
W
J � ZLOO� PD[LPL]H� WKH

&%
V� H[SHFWHG� GLVFRXQWHG� XWLOLW\� 9� �• � JLYHQ� E\� HTXDWLRQ� ����� DQG� VXEMHFW� WR� WKH

LQFHQWLYH�FRQVWUDLQW�WKDW�QHLWKHU�WKH�&%�QRU�WKH�SULYDWH�VHFWRU�JDLQV�E\�GHYLDWLQJ�GXULQJ

FRRSHUDWLYH� SHULRGV�� *LYHQ� WKDW� WKH� SULYDWH� VHFWRU� FDQQRW� FRQWURO�
W
J � DQG� KDV� DQ

LQFHQWLYH�WR�FRRSHUDWH�ZLWK�WKH�&%�VR�ORQJ�DV�
W ��




� W �� W ��
J � � � � �

� V � F
X �� � � �≤ π

θ
θ

δ ε ��WKH

&%
V�RSWLPDO�WULJJHU�PRQH\�VXSSO\�
W
J �FDQ�EH�IRXQG�IURP�LWV�ILUVW�RUGHU�FRQGLWLRQ�

∂
∂

9� J � �

J
�  ��

W

W

ε
�

%HFDXVH��� � ! ��β �DQG��� � �3� � ����WKH�DERYH�FRQGLWLRQ�LV�HTXLYDOHQW�WR

��� 3 �
(8%

J
� � � � (8% � (8% �

3

J
�  ��

W

F

W

W

F

W��

QF

W

β β
∂

∂
∂
∂

�� ����

)XUWKHUPRUH�� LI� DQ� RSWLPDO� SROLF\�ZKLFK�PD[LPL]HV� WKH� &%
V� H[SHFWHG

GLVFRXQWHG�XWLOLW\�9� J � � �
W

ε ��WKHQ�9� J � � �
W

ε �PXVW�EH�FRQFDYH�LI�HYDOXDWHG�DW�WKDW�SROLF\

UHJLPH��7KDW�LV��9� J � � �
W

ε �PXVW�VDWLVI\�WKH�VHFRQG�RUGHU�FRQGLWLRQ�

�

W

�

W

RSWLPDO�SROLF\

9� J � �

J
_ � � ��

∂
∂

ε
� ����

(TXDWLRQV������DQG������\LHOG�WZR�OHPPDV�

/HPPD� ��� )RU� DQ\� VWULFW� FRQFDYH� XWLOLW\� IXQFWLRQ� RI� WKH� &%�� VXFK� DV

HTXDWLRQ� ����� WKH� HTXLOLEULXP� VWUDWHJ\� LQ� D� RQH�VKRW� JDPH�

W

H%�QF 


� W W




J �  � � � �
� V � F

X �� � H �� �
\

I
π

θ
θ

�DQG�
W

H�QF 





J  � �� �
\

I
π ��LV�DQ�HTXLOLEULXP�VWUDWHJ\�LQ



�

FRRSHUDWLYH� SHULRGV� IRU� DQ\� YDOXH� RI�ε �� IRU� DQ\� FXPXODWLYH� GLVWULEXWLRQ� IXQFWLRQ

3� J � J � � �
W W

F ε �� DQG� IRU� DQ\� YDOXHV� RI� SDUDPHWHUV� V�� F�� θ �� β �� N� DQG� \ � ZLWKLQ� WKHLU

GHILQHG�UDQJHV�

/HPPD� ��� )RU� DQ\� VWULFW� FRQFDYH� XWLOLW\� IXQFWLRQ� RI� WKH� &%�� VXFK� DV

HTXDWLRQ������WKH�LGHDO�SROLF\��
W

H%�F 


� W WJ �  � � � �
� V � F

X �� � Hπ
θ

θ
�DQG�

W

H�F 
J �  �π ��FDQQRW

EH�DQ�HTXLOLEULXP�VWUDWHJ\�LQ�FRRSHUDWLYH�SHULRGV�IRU�DOO�YDOXHV�RI� ε ��IRU�DOO�FXPXODWLYH

GLVWULEXWLRQ�IXQFWLRQV� 3� J � J � � �
W W

H)�F ε ��DQG�IRU�DOO�YDOXHV�RI�V��F��θ � ��β � �N �DQG� \ � �ZLWKLQ

WKHLU�GHILQHG�UDQJHV�

%DVHG�RQ� WKHVH� WZR� LPSRUWDQW� UHVXOWV�� LW� LV� FOHDU� WKDW� LQ� WKH�SUHVHQFH�RI

SULYDWH�LQIRUPDWLRQ��WKH�QRQFRRSHUDWLYH�VWUDWHJ\�LV�VXVWDLQDEOH�DV�DQ�HTXLOLEULXP

VWUDWHJ\� IRU� DOO� NLQGV�RI� GLVWULEXWLRQ� IXQFWLRQV�RI� WKH�&%
V� IRUHFDVW� HUURUV�� DOO

NLQGV�RI� WULJJHU� VWUDWHJLHV�DQG�DOO�YDOXHV�RI�SDUDPHWHUV� V��F�� θ �� β �� N � DQG� � \

ZLWKLQ�WKHLU�GHILQHG�UDQJHV��,Q�FRQWUDVW��XQGHU�WKH�VDPH�FLUFXPVWDQFHV��WKH�FRRSHUDWLYH

VWUDWHJ\��ZKLFK�LV�WKH�LGHDO�SROLF\��PD\�QRW�EH�VXVWDLQDEOH�DV�DQ�HTXLOLEULXP�VWUDWHJ\�

7KLV� LPSOLHV� WKDW� WKH�SUREOHP�RI� WLPH� LQFRQVLVWHQF\�PD\�QRW�EH� HDVLO\� UHVROYHG�ZLWK

UHSXWDWLRQ�� DV� LW� LV� WUXH� LQ� D�ZRUOG�ZLWKRXW� SULYDWH� LQIRUPDWLRQ� �%DUUR� DQG�*RUGRQ��

&DQ]RQHUL
V�VROXWLRQ�WXUQV�RXW�WR�EH�DQ�LQFRPSOHWH�DQVZHU�WR�WKH�SUREOHP��KLV�WULJJHU

VWUDWHJ\�PD\� RU�PD\� QRW�ZRUN�� GHSHQGLQJ� RQ� WKH� GLVWULEXWLRQ� IXQFWLRQV� RI� WKH�&%
V

IRUHFDVW�HUURUV��WKH�WULJJHU�VWUDWHJ\�DQG�YDOXHV�RI�RWKHU�SDUDPHWHUV�

7KH�DERYH�UHVXOWV�FDQ�DOVR�EH�LQWHUSUHWHG�LQ�WHUPV�RI�WKH�UREXVWQHVV�RI�WKH

HTXLOLEULXP� RXWFRPHV�� ,Q� RXU� PRGHO�� WKHUH� DUH� WZR� HTXLOLEULD�� WKH

QRQFRRSHUDWLYH�HTXLOLEULXP��LI�ERWK�SDUWLHV�SOD\�WKH�QRQFRRSHUDWLYH�HTXLOLEULXP

VWUDWHJ\�RI�D�RQH�VKRW�JDPH��DQG�WKH�LGHDO�HTXLOLEULXP��LI�WKH�&%�SOD\V�LWV�LGHDO

SROLF\�DQG�SULYDWH�VHFWRU�SOD\V�D�WULJJHU�VWUDWHJ\�ZKLFK�LV�GHVLJQHG�WR�PDNH�WKH

LGHDO�SROLF\�LQFHQWLYH�FRPSDWLEOH��7KH�ILUVW�HTXLOLEULXP�H[LVWV��UHJDUGOHVV�RI�WKH
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GLVWULEXWLRQ� IXQFWLRQV�RI� WKH�&%
V� IRUHFDVW� HUURUV�� WKH� WULJJHU� VWUDWHJ\� DQG� WKH

YDOXHV�RI� WKH�RWKHU�SDUDPHWHUV��7KHUHIRUH�� WKH�ILUVW�HTXLOLEULXP�LV�UREXVW��7KH

VHFRQG�HTXLOLEULXP��RQ�WKH�RWKHU�KDQG��PD\�RU�PD\�QRW�H[LVW��GHSHQGLQJ�RQ�WKH

GLVWULEXWLRQ� IXQFWLRQV�RI� WKH�&%
V� IRUHFDVW� HUURUV�� WKH� WULJJHU� VWUDWHJ\� DQG� WKH

YDOXHV�RI�WKH�RWKHU�SDUDPHWHUV��7KXV��WKH�VHFRQG�HTXLOLEULXP�LV�QRW�UREXVW��7KH

UREXVWQHVV� RI� RQH� HTXLOLEULXP�� FRXSOHG�ZLWK� WKH�QRQ�UREXVWQHVV� RI� WKH� VHFRQG

HTXLOLEULXP��PHDQV�WKDW�RQH�FDQQRW�H[FOXGH�WKDW�ERWK�SOD\HUV��HYHQ�WKRXJK�WKH\

VWDUW� SOD\LQJ� WKH� JDPH� FRRSHUDWLYHO\�� ZLOO� VZLWFK� WR� D� QRQFRRSHUDWLYH

HTXLOLEULXP�VWUDWHJ\��GXH�WR�VRPH�GLVWXUEDQFH�LQ�WKH�HFRQRP\�

%DVHG�RQ�/HPPDV��� DQG��� DQG� RXU� DERYH� GLVFXVVLRQ��ZH� FDQ� VWDWH� WKH

IROORZLQJ�SURSRVLWLRQ�

3URSRVLWLRQ����:LWK�SULYDWH� LQIRUPDWLRQ�� UHSXWDWLRQ�DORQH�PD\�QRW� FRPSOHWHO\

VROYH�WKH�WLPH�LQFRQVLVWHQF\�SUREOHP�

$Q� DOWHUQDWLYH� VROXWLRQ� LV� WR� UHGHVLJQ� WKH�&%� VR� WKDW� LW� FDQ� SXUVXH� WKH

SULFH� VWDELOLW\� REMHFWLYH�PRUH� YLJRURXVO\� WKDQ� WKH� SULYDWH� VHFWRU�� 7KH� FULWLFDO

TXHVWLRQ�LV�KRZ�FRQVHUYDWLYH�VKRXOG�D�&%�EH��8QOLNH�5RJRII��ZKR�FRQVLGHUV�WKLV

LVVXH�LQ�D�RQH�VKRW�PRGHO�DQG�RQH�QRQFRRSHUDWLYH�HTXLOLEULXP��ZH�DUH�DEOH�WR�JR

EH\RQG� WKH� RSWLPDO� GHJUHH� RI� FRQVHUYDWLYHQHVV� LQ� ERWK� FRRSHUDWLYH� DQG

QRQFRRSHUDWLYH�HTXLOLEULD��KHQFH��ZH�FDQ�H[SORUH�WKH�HIIHFW�RI�UHSXWDWLRQ�RQ�WKH

GHJUHH�RI�&%�FRQVHUYDWLYHQHVV�

��� 7+(� 237,0$/� '(*5((� 2)� &%� &216(59$7,9(1(66� $1'

5(387$7,21

5HSXWDWLRQ�� ZKLOH� E\� LWVHOI� PD\� QRW� EH� VWURQJ� HQRXJK� WR� UHVROYH� WKH

LQFRQVLVWHQF\�SUREOHP��KDV�D�JUHDW�GHDO�ZLWK�WKH�VHOHFWLRQ�RI�WKH�SROLF\�UHJLPH�
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$�QRQFRRSHUDWLYH�SROLF\�UHJLPH��LQ�SUDFWLFH��ZLOO�SUHYDLO�ZKHQ�WKH�&%�KDV�ORZ

UHSXWDWLRQ� �H�J��� WKH� %DQN� RI� ,WDO\��� ZKLOH� D� FRRSHUDWLYH� SROLF\� UHJLPH� ZLOO

SUHYDLO�ZKHQ�D�&%�KDV�D�KLJK�UHSXWDWLRQ��H�J���WKH�%XQGHVEDQN���7KLV�LV�UDWKHU

LQWXLWLYH�EHFDXVH� WKH�SULYDWH�VHFWRU�ZLOO� WUXVW�D�KLJK�UHSXWDWLRQ�&%�WR�EH�PRUH

VHQVLWLYH�WR�UHYHUVLRQDU\�LQIODWLRQ�WKDQ�D�ORZ�UHSXWDWLRQ�&%�

�����&RQVHUYDWLYHQHVV�LQ�WKH�1RQFRRSHUDWLYH�3ROLF\�5HJLPH

,Q�DQDORJ\�WR�WKH�&%
V�H[SHFWHG�GLVFRXQWHG�XWLOLW\�9� �• �JLYHQ�E\�HTXDWLRQ

������WKH�SULYDWH�VHFWRU
V�H[SHFWHG�GLVFRXQWHG�XWLOLW\�LV
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ZKHUH� �� � � � ��≤ γ � LV� WKH� SULYDWH� VHFWRU
V� GLVFRXQW� IDFWRU�� %DVHG� RQ� LWV� H[SHFWHG

GLVFRXQWHG�XWLOLW\��WKH�SULYDWH�VHFWRU�GHWHUPLQHV�DQ�RSWLPDOO\�FRQVHUYDWLYH�&%��WKDW�LV�D

&%�WKDW�EHVW�UHSUHVHQWV�WKH�SULYDWH�VHFWRU
V�SUHIHUHQFHV�

/HPPD���� ,Q� WKH� QRQFRRSHUDWLYH� SROLF\� UHJLPH�� ZKHUH� WKH� HTXLOLEULXP

SROLF\� LV� WKH� QRQFRRSHUDWLYH� HTXLOLEULXP� VWUDWHJ\� LQ� WKH� RQH�VKRW� JDPH�� WKH

RSWLPDO� GHJUHH� RI� &%� FRQVHUYDWLYHQHVV� LV� ERXQGHG� EHWZHHQ�
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$�JUDSKLFDO�VROXWLRQ�WR������ZLOO�IDFLOLWDWH�WKH�LQWHUSUHWDWLRQ�RI�WKH�RSWLPDO

GHJUHH�RI�FRQVHUYDWLYHQHVV�LQ�D�QRQFRRSHUDWLYH�UHJLPH���7KH�OLQH�/+6�LQ�)LJXUH

                    
�����

�
�7KLV�JUDSKLFDO�PHWKRG�LV�GXH�WR�(LMIILQJHU�DQG�6FKDOLQJ��������
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��LV�D����GHJUHH�OLQH��7KH�5+6�OLQH�LV�PRQRWRQLFDOO\�GHFUHDVLQJ�LQ� QF



F ��:KHQ� QF
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LV� HTXDO� WR� ]HUR�� WKH�5+6�RI� ����� LV� ���� � �V � �V�N �� � \ �� � � �

X

�θ σ ��ZKHQ� QF



F � DSSURDFKHV

LQILQLW\��WKH�5+6�RI������LV� V�N �� � \ �
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X

�σ ��+HQFH��WKH�RSWLPDO�YDOXH�RI� QF



F �LV�XQLTXHO\

GHWHUPLQHG�DW�WKH�VLQJOH�FURVVLQJ�RI�WKH�/+6�DQG�5+6�OLQHV��:H�KDYH�WKXV�SURYHG�WKDW

WKH�RSWLPDO�GHJUHH�RI�FRQVHUYDWLYHQHVV��DV�LQ�5RJRII��LV�VWULFWO\�SRVLWLYH�EXW�ILQLWH��%XW

XQOLNH� 5RJRII�� ZH� KDYH� DOVR� SURYHG� WKDW� WKH� RSWLPDO� GHJUHH� RI� FRQVHUYDWLYHQHVV� LV

ERXQGHG� EHWZHHQ� V�N �� � \ �
� �

X

�σ � DQG� ���� � �V � �V�N �� � \ �� � � �

X

�θ σ �� $Q� LQILQLWHO\

FRQVHUYDWLYH�&%�ZRXOG�QRW�VXLW�WKH�LQWHUHVWV�RI�WKH�SULYDWH�VHFWRU�EHFDXVH�LW�ZRXOG�EH

WRR�LQIOH[LEOH�ZLWK�UHVSHFW�WR�RXWSXW�VWDELOL]DWLRQ�
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1RWH� WKDW� WKH�5+6�FXUYH�VKLIWV�XS�ZKHQ� θ � �N� � \ � LQFUHDVH� DQG� VKLIWV� GRZQ

ZKHQ� X

�σ �LQFUHDVHV��+HQFH�� QF



F �LV�D�SRVLWLYH�IXQFWLRQ�RI�θ � �N� � \ ��D�QHJDWLYH�IXQFWLRQ�RI

X

�σ �� DQG� LV� LQVHQVLWLYH� WR� β �� γ � DQG� εσ � �� $� KLJKHU� VXSSO\� HODVWLFLW\� θ � PHDQV� WKDW

PRQHWDU\� VXUSULVHV� KDYH� D� ODUJHU� LPSDFW� RQ� WKH� GHYLDWLRQ� RI� RXWSXW� IURP� LWV� QRUPDO

YDOXH��UHFRJQL]LQJ�WKLV�IDFW��WKH�SULYDWH�VHFWRU�ZRXOG�EHQHILW�IURP�D�PRUH�FRQVHUYDWLYH

&%�WKDW�ZRXOG�UHVWUDLQ�LWVHOI�LQ�SURGXFLQJ�PRQHWDU\�VXUSULVHV��7KH�KLJKHU�LV�WKH�&%
V

RXWSXW�JRDO� N �DQG�RU�WKH�KLJKHU� LV� WKH�QDWXUDO�JURZWK�UDWH� \ �� WKH�KLJKHU� LV� WKH�&%
V

LQFHQWLYHV�WR�FUHDWH�PRQH\��VXUSULVHV���DJDLQ��WKH�SULYDWH�VHFWRU�ZRXOG�OLNH�WR�FUHDWH�D

FRXQWHUZHLJKW�WR�VXFK�LQFHQWLYHV�E\�DSSRLQWLQJ�D�PRUH�FRQVHUYDWLYH�&%��/DUJHU�VXSSO\

VKRFNV�QHFHVVLWDWH�D�PRUH� IOH[LEOH� UHVSRQVH�RQ� WKH�SDUW�RI� WKH�&%��KHQFH� WKH�SULYDWH
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VHFWRU�ZRXOG� GHPDQG� D� OHVV� FRQVHUYDWLYH� DSSURDFK� WR�PRQHWDU\� SROLF\���1HLWKHU� WKH

GLVFRXQW� IDFWRU� β � QRU� γ � DUH� UHOHYDQW� LQ� GHWHUPLQLQJ� WKH� RSWLPDO� GHJUHH� RI

FRQVHUYDWLYHQHVV� EHFDXVH� WKH� SULYDWH� VHFWRU� LV� QRW� FRRSHUDWLQJ� ZLWK� WKH� &%�� ERWK

SDUWLHV
�SD\RII�LQ�HDFK�SHULRG�LV�GHWHUPLQHG�E\�WKH�HTXLOLEULXP�SD\RII�RI�WKH�RQH�VKRW

JDPH��ZKHUH�β �DQG�γ �KDYH�QR�UROH�WR�SOD\�

7KH�SULYDWH�VHFWRU�ZRXOG�QRW�ZDQW�D�PRUH�FRQVHUYDWLYH�&%��WKDQ� LWVHOI�

ZKHQ�HLWKHU�N� ���RU� X

�
� �σ → ∞ ��7KH� LQWXLWLRQ� LV� TXLWH� VWUDLJKWIRUZDUG�� ,I� N� ���

WKHUH�LV�QR�LQIODWLRQ�ELDV�DQG�QR�QHHG�WR�FDOO�IRU�D�FRQVHUYDWLYH�&%�WR�RIIVHW�VXFK�D�ELDV�

,I� X

�
� �σ → ∞ ��WKH�SULYDWH�VHFWRU�ZDQWV�PD[LPXP�IOH[LELOLW\�IURP�D�&%�WR�VWDELOL]H�RXWSXW

DQG��KHQFH��QR��DGGLWLRQDO��HPSKDVLV�RQ�WKH�LQIODWLRQ�WDUJHW�

�����&RQVHUYDWLYHQHVV�LQ�WKH�&RRSHUDWLYH�3ROLF\�5HJLPH

)RU�WKH�FRRSHUDWLYH�VWUDWHJ\�WR�EH�VXVWDLQDEOH� WKH�ILUVW�DQG�VHFRQG�RUGHU

FRQGLWLRQV� ��HTXDWLRQV� ����� DQG� ������ UHVSHFWLYHO\��� PXVW� EH� VDWLVILHG�� 8QGHU

WKHVH�FRQGLWLRQV��ZH�FDQ�VWDWH�

/HPPD� ��� 7KH� RSWLPDO� GHJUHH� RI� FRQVHUYDWLYHQHVV� RI� WKH� &%� LQ� WKH

FRRSHUDWLYH� SROLF\� UHJLPH�� � F
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(TXDWLRQ������FDQ�EH�HDVLO\�LQWHUSUHWHG�ZLWK�UHIHUHQFH�WR�)LJXUH����7KH�5+6�RI

�����FRQVLVWV�RI�WZR�SDUWV��WKH�ILUVW�WZR�WHUPV�DUH�WKH�VDPH�DV�WKH�5+6�RI�����
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�7KLV�LV�WKH�SRLQW�PDGH�E\�/RKPDQQ�
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IRU�HDFK�YDOXH�RI�F��WKH�VHFRQG�SDUW�� 3 ���� 3 �γ γ ��LV�D�SRVLWLYH�IUDFWLRQ�EXW�OHVV�WKDQ

RQH�� +HQFH�� ZH� FDQ� GUDZ� WKH� 5+6� RI� ����� E\� VKLIWLQJ� GRZQZDUG� WKH� 5+6� FXUYH

�LQGLFDWHG� E\� GDVKHV��� &RQVHTXHQWO\�� WKH� RSWLPDO� GHJUHH� RI� FRQVHUYDWLYHQHVV� LQ� D

FRRSHUDWLYH�UHJLPH�LV�VPDOOHU�WKDQ�XQGHU�QRQFRRSHUDWLRQ�

$V� LQ� WKH� QRQFRRSHUDWLYH� SROLF\� UHJLPH�� WKH� RSWLPDO� GHJUHH� RI

FRQVHUYDWLYHQHVV� LQFUHDVHV� IRU� D� KLJK�UHSXWDWLRQ� &%� �SOD\LQJ� D� FRRSHUDWLYH

JDPH��WKH�KLJKHU�θ � �N� � \ �DQG�WKH�ORZHU� X

�σ ��7KH�HFRQRPLF�LQWXLWLRQ�LV�WKH�VDPH�DV�LQ

WKH�FDVH�RI�ORZ�UHSXWDWLRQ��)XUWKHUPRUH��ZH�KDYH�WKH�QHZ�UHVXOWV�WKDW� ∂ ∂F



F � � ! ��γ �DQG

∂ ∂F



F � 3� ! �� �

8QGHU� D� WULJJHU� VWUDWHJ\�� WKH� SULYDWH� VHFWRU��ZKR� FDUHV�PRUH� DERXW� WKH

IXWXUH� DQG� FRQVHTXHQWO\� ZHLJKV� PRUH� KHDYLO\� WKH� &%
V� IXWXUH� LPSHUIHFW

UHSXWDWLRQ��ZDQWV�WR�GHOHJDWH�D�KLJKHU�GHJUHH�RI�FRQVHUYDWLYHQHVV�WR�WKH�&%��$

KLJKHU�UHYHUVLRQDU\�SUREDELOLW\� 3 �LPSOLHV�WKDW�WKH�&%�KDV�OHVV�UHSXWDWLRQ�DQG�KHQFH

LV� PRUH� OLNHO\� WR� FKHDW�� FHWHULV� SDULEXV�� DV� D� UHVXOW�� WKH� SULYDWH� VHFWRU� VKRXOG

GHOHJDWH� D� KLJKHU� GHJUHH� RI� FRQVHUYDWLYHQHVV� WR� WKH� &%�� 1RWH� WKDW� WKH

UHYHUVLRQDU\� SUREDELOLW\� 3 � LV� D� QHJDWLYH� IXQFWLRQ� RI� WKH� &%
V� GLVFRXQW� IDFWRU� β �

KHQFH�� β � DOVR� DIIHFWV� WKH� SULYDWH� VHFWRU
V� RSWLPDO� FKRLFH� RI� FRQVHUYDWLYHQHVV� LQ� WKH

FRRSHUDWLYH�HTXLOLEULXP���� ∂ ∂F



F � � � ��β ��7KH�LQWXLWLRQ�LV�DOVR�VWUDLJKWIRUZDUG��LI�WKH�&%

XQGHU�D�WULJJHU�VWUDWHJ\�FDUHV�PRUH�DERXW�WKH�IXWXUH��LW�LV�OHVV�OLNHO\�WR�FKHDW��WKHUHIRUH�

LW�GHVHUYHV�PRUH�IOH[LELOLW\�WR�VWDELOL]H�RXWSXW�JURZWK�DQG�WKH�SULYDWH�VHFWRU�JUDQWV�LW�E\

GHPDQGLQJ�D�OHVVHU�GHJUHH�RI�FRQVHUYDWLYHQHVV�

�����5HSXWDWLRQ�6XEVWLWXWHV�IRU�&RQVHUYDWLYHQHVV

%DVHG�RQ�/HPPDV���DQG���ZH�KDYH�WKH�IROORZLQJ�SURSRVLWLRQ�

3URSRVLWLRQ����5HSXWDWLRQ�FDQ�VXEVWLWXWH�IRU�FRQVHUYDWLYHQHVV�
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3URRI��7KH�SURRI�FRQVLVWV�RI�WZR�DUJXPHQWV��$UJXPHQW����WKH�RSWLPDO�GHJUHH�RI

FRQVHUYDWLYHQHVV�RI�D�&%�ZLWK�LPSHUIHFW�UHSXWDWLRQ�LV�OHVV�WKDQ�WKDW�RI�D�&%�ZLWK

QR�UHSXWDWLRQ��DQG�$UJXPHQW����WKH�RSWLPDO�GHJUHH�RI�FRQVHUYDWLYHQHVV�RI�D�&%

ZLWK�KLJKHU�LPSHUIHFW�UHSXWDWLRQ�LV�OHVV�WKDQ�WKDW�RI�D�&%�ZLWK�ORZHU�UHSXWDWLRQ�

7KH�SURRI�RI�$UJXPHQW����)RU� �� � �3� � ����&%�KDV�LPSHUIHFW�UHSXWDWLRQ�DQG

LWV�RSWLPDO�GHJUHH�RI�FRQVHUYDWLYHQHVV� LV� F



F ��%DVHG�RQ�)LJXUH���� F



F � LV� REYLRXVO\� OHVV

WKDQ� QF



F ��WKH�RSWLPDO�GHJUHH�RI�FRQVHUYDWLYHQHVV�RI�D�&%�ZLWK�QR�UHSXWDWLRQ��8VLQJ�WKLV

IDFW��ZH�KDYH
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F �  ��� � � F �

7KH� SURRI� RI� $UJXPHQW� ��� $� &%
V� UHSXWDWLRQ� LV� ORZHU� ZKHQ� WKH

UHYHUVLRQDU\�SUREDELOLW\�� 3 �LV�KLJKHU��)URP� ∂ ∂F



F � 3� ! �� �LW�LV�FOHDU�WKDW�ZKHQ�WKH�&%

KDV�LPSHUIHFW�UHSXWDWLRQ��D�OHVV�UHSXWDEOH�&%�VKRXOG�EH�PRUH�FRQVHUYDWLYHQHVV� 4�(�'�

7KDW� LV�� D� KLJK�UHSXWDWLRQ� &%�� RSHUDWLQJ� LQ� D� FRRSHUDWLYH� SROLF\

HQYLURQPHQW�� FDQ� �DIIRUG�� DQG�� FRQVHTXHQWO\�� VKRXOG� EH� GHVLJQHG� WR� EH� OHVV

FRQVHUYDWLYH�LQ�SXUVXLQJ�SULFH�OHYHO�VWDELOLW\�WKDQ�D�QR�UHSXWDWLRQ�&%�ZRUNLQJ�LQ

D� QRQFRRSHUDWLYH� HQYLURQPHQW�� 6LPLODUO\�� ZLWKLQ� WKH� FRRSHUDWLYH� SROLF\

HQYLURQPHQW��D�KLJKHU�UHSXWDWLRQ�&%��FDQ��DIIRUG��DQG�VKRXOG�EH�GHVLJQHG�WR�EH

OHVV� FRQVHUYDWLYH� WKDQ� D� ORZHU�UHSXWDWLRQ�&%�� ,QGHHG�� UHSXWDWLRQ� VHWV� DQRWKHU

FRQVWUDLQW�RQ�WKH�&%��DQG�WKLV�FRQVWUDLQW�FDQ�VXEVWLWXWH�IRU�FRQVHUYDWLYHQHVV�LQ

VROYLQJ�WKH�&%
V�WLPH�LQFRQVLVWHQF\�SUREOHP��$�SRVLWLYH�VLGH�HIIHFW�LV�WKDW�ERWK

WKH� &%� DQG� WKH� SULYDWH� VHFWRU� JDLQ� IURP� WKH� &%
V� H[WUD� IOH[LELOLW\� LQ� RXWSXW
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VWDELOL]DWLRQ�

1RWH�WKDW�WKHUH�LV�D�OLPLW�IRU�WKH�VXEVWLWXWLRQ�EHWZHHQ�D�&%�ZLWK�LPSHUIHFW

UHSXWDWLRQ�DQG�WKDW�ZLWK�QR�UHSXWDWLRQ��WKH�UDWLR� F




QF



F �F �EHLQJ�ERXQGHG�EHWZHHQ�D

VPDOO� SRVLWLYH� QXPEHU� 3 ����� �3 �γ γ � DQG� �� IRU� �� � �3� � ��� DQG� �� � � � � ��γ �� 7KLV� LV

EHFDXVH� LQ� WKH� FRRSHUDWLYH� HTXLOLEULXP� WKHUH� ZLOO� DOZD\V� EH� SHULRGLF� LQIODWLRQDU\

HSLVRGHV�� HYHQ� LI� WKH� &%� ZHUH� DOZD\V� UXQQLQJ� WKH� LGHDO� PRQHWDU\� SROLF\�� ,Q� RWKHU

ZRUGV�� LQ� WKH�FDVH�RI� 3� ! �� � UHSXWDWLRQ�GRHV�QRW�ZRUN�SHUIHFWO\�� WKH�SXEOLF� FDQ� VWLOO

JDLQ�IURP�FKRRVLQJ�D�FRQVHUYDWLYH�&%�HYHQ�LI�WKH�&%�LV�UHSXWDEOH�

:KHQ�UHSXWDWLRQ�ZRUNV�SHUIHFWO\��L�H��� 3�  �� ��WKH�SULFH�VWDELOLW\�FDQ�DOZD\V

EH�DFKLHYHG�LQ�HYHU\�SHULRG��DV�D�UHVXOW�WKH�SXEOLF�GRHV�QRW�QHHG�D�FRQVHUYDWLYH�&%��,Q

WKLV�FDVH�D�FRQVHUYDWLYH�&%�ZRXOG�KDUP� WKH�SULYDWH� VHFWRU�EHFDXVH�RI� LWV� LQVXIILFLHQW

IOH[LELOLW\� LQ� VWDELOL]LQJ�RXWSXW��%XW� UHSXWDWLRQ�FDQ�ZRUN�SHUIHFWO\�RQO\� LI� WKH�&%�KDV

SHUIHFW�LQIRUPDWLRQ�DERXW�DOO�VKRFNV��DQ�XQOLNHO\�HYHQW�LQ�WKH�UHDO�VLWXDWLRQ��,Q�SUDFWLFH�

D�UHSXWDEOH�&%�WKDW�FDUHV�DERXW�SULFH�VWDELOLW\�PRUH�WKDQ�WKH�SULYDWH� VHFWRU� LV�DOZD\V

GHVLUDEOH�IURP�WKH�SULYDWH�VHFWRU
V�SHUVSHFWLYH�

6LPLODUO\��LI�WKH�SULYDWH�VHFWRU�GRHV�QRW�YDOXH�WKH�IXWXUH��L�H���γ� �� ��LW�KDV

QR�XVH�IRU�D�FRQVHUYDWLYH�&%��7KLV�LV�EHFDXVH�LQ�RXU�PRGHO�ERWK�WKH�SULYDWH�VHFWRU�DQG

WKH�&%�VWDUW�SOD\LQJ�D�FRRSHUDWLYH�JDPH��7KH�IDFW� WKDW� WKH�IXWXUH�KDV�QR�YDOXH� WR� WKH

SULYDWH�VHFWRU�LV�HTXLYDOHQW�WR�VD\LQJ�WKDW�UHSXWDWLRQ�ZRUNV�SHUIHFWO\�

�����$�8QLILHG�)UDPHZRUN�IRU�&%�5HSXWDWLRQ�DQG�&RQVHUYDWLYHQHVV

,I�FRRSHUDWLYH�VROXWLRQ�LV�QRW� IHDVLEOH�� WKHUH� LV�QR�UHSXWDWLRQ�DW�DOO�� WKHQ

WKH� RSWLPDO� GHJUHH� RI� &%� FRQVHUYDWLYHQHVV� LV� LQ� WKH� QRQFRRSHUDWLYH� SROLF\

UHJLPH�DQG�LV�HTXDO�WR� QF



F ��LI�WKHUH�LV�VRPH�EXW�QRW�SHUIHFW�UHSXWDWLRQ��/HPPD���DERYH

VKRZV� WKDW� WKH� RSWLPDO� GHJUHH� RI� &%� FRQVHUYDWLYHQHVV� LV� LQ� WKH� FRRSHUDWLYH� SROLF\

UHJLPH� DQG� LV� HTXDO� WR� F
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γ γ �� DQG� LI� WKHUH� LV� SHUIHFW

UHSXWDWLRQ��3URSRVLWLRQ���DERYH�VKRZV�WKDW�WKH�RSWLPDO�GHJUHH�RI�&%�FRQVHUYDWLYHQHVV



�

LV�LQ�WKH�FRRSHUDWLYH�SROLF\�UHJLPH�DQG�LV�HTXDO�WR���

)LJXUH� �� VXPPDUL]HV� RXU� UHVXOW�� 7KHUH� DUH� WKUHH� ]RQHV� WKHUH�� =RQH� �

UHSUHVHQWV� WKH� �QR� UHSXWDWLRQ�� UHJLPH�� ZKHUH� WKH� RSWLPDO� GHJUHH� RI

FRQVHUYDWLYHQHVV� LV� WKH� KLJKHVW�� =RQH� �� LV� WKH� �LPSHUIHFW� UHSXWDWLRQ�� UHJLPH�

ZKHUH� F



F � LV� ERXQGHG� EHWZHHQ� �� �LQ� WKH� OLPLW�� DQG� OHVV� WKDQ� QF



F �� 7KH� GLVFRQWLQXLW\

EHWZHHQ�=RQH���DQG�=RQH���RFFXUV�EHFDXVH�LQ�WKH��QR�UHSXWDWLRQ��UHJLPH�WKH�&%�DQG

WKH�SULYDWH� VHFWRU�SOD\HG� WKH�QRQ�FRRSHUDWLYH�JDPH�DOZD\V� �L�H��� 3�  �����ZKHUHDV� LQ

WKH� �LPSHUIHFW� UHSXWDWLRQ�� UHJLPH� WKH� JDPH� LV� EHLQJ� SOD\� FRRSHUDWLYHO\� �L�H��

�� �3� � ��≤ ���$��ILUVW�SXVK��IURP�RXWVLGH�PD\�EH�QHFHVVDU\�WR�FRQYLQFH�ERWK�SDUWLHV�WR

SOD\�WKH�JDPH�FRRSHUDWLYHO\��=RQH���UHSUHVHQWV�WKH��SHUIHFW�UHSXWDWLRQ��UHJLPH��ZKHUH

WKH�RSWLPDO�GHJUHH�RI�FRQVHUYDWLYHQHVV�LV�HTXDO�WR�]HUR�



��
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7KH� ILJXUH� SURYLGHV� D� XVHIXO� VXPPDU\� RI� WKH� OLWHUDWXUH� RQ� WKLV� WRSLF�

%DUUR�DQG�*RUGRQ��DQG�WKH�SHUIHFW�LQIRUPDWLRQ�PRQHWDU\�JDPH�OLWHUDWXUH��ILW�LQ

=RQH� ��� ZKHUH� UHSXWDWLRQ� ZRUNV� SHUIHFWO\� DQG� WKHUH� LV� QR� QHHG� IRU� D

FRQVHUYDWLYH� &%�� &DQ]RQHUL�� DV� ZH� UH�LQWHUSUHW�� DQG� WKH� SULYDWH� LQIRUPDWLRQ

OLWHUDWXUH�ILW�LQ�=RQH����ZKHUH�UHSXWDWLRQ�ZRUNV�LPSHUIHFWO\�DQG�WKH�SXEOLF�FDQ

DOZD\V� JDLQ� IURP� D� FRQVHUYDWLYH� &%�� 5RJRII�� /RKPDQQ� DQG� WKH� OLWHUDWXUH

IRFXVLQJ�RQ�&%
V�FRQVHUYDWLYHQHVV�DQG�SUHFRPPLWPHQW�EHORQJ�LQ�=RQH����ZKHUH

UHSXWDWLRQ�LV�H[FOXGHG�DQG�WKH�SXEOLF�FDQ�RQO\�UHO\�RQ�D�FRQVHUYDWLYH�&%� :H

QRZ�H[SORUH�VRPH�WKHRUHWLFDO�DQG�HPSLULFDO�LPSOLFDWLRQV�RI�RXU�PDLQ�UHVXOW�WKDW

UHSXWDWLRQ�VXEVWLWXWHV�IRU�FRQVHUYDWLYHQHVV�



��

���,03/,&$7,216

�����([FKDQJH�5DWH�3HJJLQJ

2XU�VXEVWLWXWLRQ�UHVXOW�SURYLGHV�D�WKHRUHWLFDO�MXVWLILFDWLRQ�IRU�WKH�ZRUNLQJ

RI�H[FKDQJH�UDWH�DUUDQJHPHQWV��VXFK�DV�WKH�([FKDQJH�5DWH�0HFKDQLVP��(50�

LQ�WKH�(XURSHDQ�0RQHWDU\�6\VWHP��,Q�WKH�(50��D�ORZ�UHSXWDWLRQ�&%��OLNH�WKH

%DQN�RI� ,WDO\��UHOLQTXLVKHG�PRQHWDU\�SROLF\� LQGHSHQGHQFH� LQ� IDYRU�RI�SHJJLQJ

WKHLU�FXUUHQFLHV�WR�WKH�'HXWVFKH�PDUN���7KH�DGYDQWDJH�RI�OHWWLQJ�WKH�%XQGHVEDQN

GHWHUPLQH�PRQHWDU\�SROLF\�LV�WKDW�LWV�KLJK�UHSXWDWLRQ�FDQ�EH�WUDQVIHUUHG�WR�RWKHU

SDUWLFLSDWLQJ� &%V�� 6XFK� D� WUDQVIHU� RI� UHSXWDWLRQ�PD\� SURYLGH� D� VRUW� RI� �ILUVW

SXVK�� WR�RWKHU�&%V�DQG�FUHDWH�DQ�HQYLURQPHQW�ZKHUH� UHSXWDWLRQ�FDQ�EH�EXLOW�

7KLV��LQ�WXUQ��ZRXOG�DOORZ�WKHVH�&%V� WR�EHFRPH�OHVV�FRQVHUYDWLYH� LQ�SXUVXLQJ

SULFH�OHYHO�VWDELOLW\�REMHFWLYHV��1DWXUDOO\��WKH�UHSXWDWLRQ�WUDQVIHUV�DUH�LQFRPSOHWH

LI�WKH�SHJ�LV�FKDQJHG��DV�LW�KDSSHQHG�IUHTXHQWO\�LQ�WKH�KLVWRU\�RI�WKH�(50��2XU

UHVXOW� LV� FRQVLVWHQW�ZLWK�YRQ�+DJHQ
V� ������� ILQGLQJV� WKDW� ERWK�KLJK� DQG� ORZ�

UHSXWDWLRQ�&%V�FDQ�JDLQ�IURP�DQ�(50�OLNH�DUUDQJHPHQW�

�����0RQHWDU\�7DUJHWLQJ�DQG�5HSXWDWLRQ

6LQFH�FRQVHUYDWLYHQHVV�LV�WKH�FRPSOHPHQW�RI�IOH[LELOLW\��LW�IROORZV�WKDW�LW

LV� WKH�%XQGHVEDQN��DQG�QRW� WKH�%DQN�RI� ,WDO\�� WKDW�FDQ�DIIRUG� WR�GHYLDWH�PRUH

IUHTXHQWO\�IURP�WKH�DQQRXQFHG�YDOXHV�RI�WKH�PRQH\�JURZWK�WDUJHWV��ZKHUH� WKH

GLIIHUHQFH�EHWZHHQ�DFWXDO�DQG�DQQRXQFHG�PRQH\�JURZWK�VWDQGV�DV�D�SUR[\�RI�WKH

&%
V�IOH[LELOLW\�LQ�DGMXVWLQJ�WR�XQDQWLFLSDWHG�VKRFNV��%RWK�&%V�DQQRXQFH�\HDUO\

PRQHWDU\�WDUJHWV�7KH�%XQGHVEDQN�LV�YHU\�PHWKRGLFDO�LQ�MXVWLI\LQJ�WKH�PRQHWDU\

WDUJHWV�LQ�WHUPV�RI�WDUJHW�YDOXHV�RI�LQIODWLRQ��RXWSXW�JURZWK��DQG�DQ�HVWLPDWH�RI

FKDQJHV�LQ�WKH�YHORFLW\�RI�PRQH\�FLUFXODWLRQ��,VVLQJ��������1HXPDQQ�DQG�YRQ

                    
�������,WDO\��DV�ZHOO�DV�WKH�8.��OHIW�WKH�(50�LQ�6HSWHPEHU�������
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+DJHQ���������7KH�%DQN�RI�,WDO\�GRHV�QRW�MXVWLI\�LWV�PRQHWDU\�WDUJHWV��DOWKRXJK

LW�PDNHV�UHIHUHQFH�WR�WKH�JRYHUQPHQW
V�WDUJHW�LQIODWLRQ�UDWH��2QH�WKLQJ�LV�FOHDU�

WKH�%XQGHVEDQN�VHWV�LWV�RZQ�WDUJHW�LQIODWLRQ�UDWH��WKH�%DQN�RI�,WDO\�GRHV�QRW�

7$%/(����021(7$5<�7$5*(7,1*�2)�7+(�%81'(6%$1.

$1'�7+(�%$1.�2)�,7$/<

��%XQGHVEDQN %DQN�RI�,WDO\

<HDUV ���0 ��0 ���0 � ��0

��WDUJHW UHDOL]HG WDUJHW UHDOL]HG

     1984       4.0 - 6.0      4.60       11.00         12.30
     1985       3.0 - 5.0      4.50       10.00         11.10
     1986       3.5 - 5.5      7.70       7 - 11         9.60
     1987       3.0 - 6.0      8.10       6 - 9          8.60
     1988       3.0 - 6.0      6.70       6 - 9          8.90
     1989             5.0      5.5        6 - 9          9.50
     1990       4.0 - 6.0     19.7        6 - 9          9.90
     1991       3.0 - 5.0      6.3        5 - 8          9.00
     1992       3.5 - 5.5      7.5        5 - 7          6.00
     1993       4.5 - 6.5     10.9        5 - 7          7.90
     1994       4.0 - 6.0      1.6        5 - 7          2.80

/HJHQG����0� GHQRWHV� SHUFHQWDJH� FKDQJH� RI� WKH� PRQH\� VWRFN�� )RU� *HUPDQ\�0� LV

FHQWUDO� EDQN� PRQH\� XS� WR� ����� DQG� WKHQ� 0��� IRU� ,WDO\� LW� LV� 0��� )RU� VRXUFHV� VHH

)UDWLDQQL��������

7DEOH���VKRZV�WKH�YDOXHV�RI�WKH�PRQH\�JURZWK�WDUJHWV�DQG�WKHLU�UHDOL]HG

YDOXHV�IRU�WKH�SHULRG�����������RI�WKH�WZR�&%V��'XULQJ�WKHVH�HOHYHQ�\HDUV�WKH

%XQGHVEDQN�PLVVHG�LWV�PRQH\�WDUJHWV���WLPHV��ZKHUHDV�WKH�%DQN�RI�,WDO\�RQO\��

WLPHV��:H�DOVR�FDOFXODWHG�WKH�DYHUDJH�DEVROXWH�GHYLDWLRQ�IURP�WKH�PLGSRLQW�RI

WKH�PRQH\�JURZWK�WDUJHW�UDQJH�IURP�WKH�UHDOL]HG�JURZWK�UDWH��DV�D�UDWLR�RI�WKH

WDUJHW�YDOXH��WKLV�ZDV�PRUH�WKDQ�WKUHH�WLPHV�KLJKHU�IRU�WKH�%XQGHVEDQN�������

WKDQ�IRU�WKH�%DQN�RI�,WDO\���������7KH�%XQGHVEDQN�DSSHDUV�WR�KDYH�KDG�D�KLJKHU

SURSHQVLW\� WR�PLVV� WKH�PRQH\� WDUJHWV� WKDQ� WKH�%DQN�RI� ,WDO\��<HW�� WKHVH� ODUJH

LQGLYLGXDO�GHYLDWLRQV�KDYH�QRW�SUHYHQWHG�WKH�%XQGHVEDQN�IURP�DFKLHYLQJ�D�ORQJ�
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UXQ� UDWH� RI� LQIODWLRQ� FORVH� WR� LWV� GHFODUHG� JRDO� RI� DSSUR[LPDWHO\� �� SHU� FHQW

�,VVLQJ��1HXPDQQ�DQG�YRQ�+DJHQ��)UDWLDQQL���������:H�FRQVLGHU�WKLV�HYLGHQFH

VXJJHVWLYH� RI� WKH� VXEVWLWXWLRQ� WKDW� H[LVWV� EHWZHHQ� UHSXWDWLRQ� DQG

FRQVHUYDWLYHQHVV�

�����,QGHSHQGHQFH�YV��&RQVHUYDWLYHQHVV

2XU� SDSHU� KDV� XQGHUVFRUHG� WKH� VROXWLRQ� WR� WKH� SUREOHP� RI� WLPH

LQFRQVLVWHQF\�E\�UHDUUDQJLQJ�WKH�&%
V�SUHIHUHQFHV��7KLV�FDQ�EH�GRQH�E\�FUHDWLQJ

DQ�LQGHSHQGHQW�EUDQFK�RI�JRYHUQPHQW�ZKLFK�FDQ�SXUVXH�SULFH�VWDELOLW\�ZLWKRXW

DQ\� LQWHUIHUHQFH� IURP� RWKHU� EUDQFKHV� RI� JRYHUQPHQW���� 7KH� &%� LV� WR� EH

LQGHSHQGHQW� IURP�JRYHUQPHQW��EXW�QRW� IURP� WKH�SULYDWH� VHFWRU�� ,W� LV� WKH� ODWWHU

WKDW�GHFLGHV�WKH�RSWLPDO�GHJUHH�RI�&%�FRQVHUYDWLYHQHVV��7KH�LQGHSHQGHQW��IURP

JRYHUQPHQW��&%� LV� DEOH� WR� UHVSRQG� WR� WKH� SXEOLF
V�ZLVKHV� E\� EHLQJ� LQVXODWHG

IURP�WKH�SUHVVXUH�RI�SROLWLFV�DQG� WKH�DWWHQGDQW�SUREOHP�RI� WLPH� LQFRQVLVWHQF\�

7KH� KLJKHU� WKH� GHJUHH� RI� LQGHSHQGHQFH� RI� WKH�&%�� WKH�PRUH� UHSXWDEOH� LV� WKH

LQVWLWXWLRQ�LQ�WKH�VHQVH�WKDW�LW�KDV�WKH�WUXVW�RI�WKH�SHRSOH��7KHUH�LV�D�FRQVHQVXV�LQ

WKH� HPSLULFDO� OLWHUDWXUH� RQ� &%� LQGHSHQGHQFH� WKDW� WKH� %XQGHVEDQN� LV� D� YHU\

LQGHSHQGHQW�DQG�YHU\�UHSXWDEOH�&%��RQ�WKH�FRQWUDU\��WKH�%DQN�RI�,WDO\�ZDV�QRW

DQ�LQGHSHQGHQW�&%�XQWLO� WKH�UHIRUPV�RI�WKH�HDUO\�����V�DQG�LWV�UHSXWDWLRQ�ZDV

FRQVLGHUDEO\� ORZHU� WKDQ� WKH� %XQGHVEDQN
V� �&XNLHUPDQ�� ������ $OHVLQD� DQG

6XPPHUV��������)UDWLDQQL�DQG�+XDQJ����������

2XU� PDLQ� UHVXOW� WKDW� UHSXWDWLRQ�LQGHSHQGHQFH� VXEVWLWXWHV� IRU

                    
��������6HH�*RRGKDUW� �������RQ�SROLWLFDO�SUHVVXUH�IURP�WKH�SULYDWH�VHFWRU� WR� WKH

&%��DQG�)UDWLDQQL��YRQ�+DJHQ��DQG�:DOOHU�IRU�WKH�SULQFLSDO�DJHQW�UHODWLRQVKLS

EHWZHHQ�WKH�SULYDWH�VHFWRU�DQG�WKH�&%�

�������� )UDWLDQQL� DQG�+XDQJ� FRQVWUXFWHG� DQ� LQGHSHQGHQFH� LQGH[� EDVHG� RQ� QLQH

GLIIHUHQW� PHDVXUHV� RI� &%� LQGHSHQGHQFH�� LQFOXGLQJ� WKRVH� LQ� &XNLHUPDQ� DQG

$OHVLQD�DQG�6XPPHUV�
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FRQVHUYDWLYHQHVV�PDNHV� LW� LPSHUDWLYH� WR�GLIIHUHQWLDWH�HPSLULFDOO\� LQGHSHQGHQFH

IURP� FRQVHUYDWLYHQHVV�� $V� D� UHVXOW�� WKH� FRQYHQWLRQDO� LQWHUSUHWDWLRQ� LQ� WKH

OLWHUDWXUH�WKDW�D�PRUH�LQGHSHQGHQW�&%�LV�DOVR�D�PRUH�FRQVHUYDWLYH�&%��H�J���VHH

(LMIILQJHU�DQG�6FKDOLQJ��LV�QRW�MXVWLILHG�

���&21&/86,216

� 1RQFRRSHUDWLYH� HTXLOLEULXP�� EDVHG� RQ� ERWK� SOD\HUV� SOD\LQJ� WKHLU

HTXLOLEULXP�VWUDWHJLHV�LQ�D�RQH�VKRW�JDPH��LV�UREXVW�XQGHU�DQ\�FRQGLWLRQV��7KDW

LV�� WKH� QRQFRRSHUDWLYH� VWUDWHJ\� LV� DQ� HTXLOLEULXP� VWUDWHJ\� UHJDUGOHVV� RI� WKH

GLVWULEXWLRQ� IXQFWLRQ� RI� WKH� &%
V� IRUHFDVW� HUURUV� RI� WKH� GHPDQG�IRU�PRQH\

IXQFWLRQ�� WKH� WULJJHU� VWUDWHJ\� DQG� WKH� YDOXHV� RI� WKH� RWKHU� SDUDPHWHUV� RI� WKH

PRGHO��,Q�FRQWUDVW��WKH�LGHDO�SROLF\��ZKLFK�LV�WKH�FRRSHUDWLYH�VWUDWHJ\�RU�WLPH�

LQFRQVLVWHQW� SROLF\� LQ� D� RQH�VKRW� JDPH�� PD\� RU� PD\� QRW� EH� DQ� HTXLOLEULXP

VWUDWHJ\�

:H� KDYH� VKRZQ� WKDW�� DIWHU� DGGLQJ� SULYDWH� LQIRUPDWLRQ� WR� %DUUR� DQG

*RUGRQ
V�PRGHO�� WKHUH� LV� QR� DVVXUDQFH� WKDW� UHSXWDWLRQ�PD\�ZRUN� IRU� WKH�&%�

7KHUHIRUH�� WKH� VROXWLRQ� WR� WKH� SUREOHP� RI� WLPH� LQFRQVLVWHQF\� FDQQRW� UHO\� RQ

OHWWLQJ�WKH�&%�DQG�SULYDWH�VHFWRU�SOD\�WKH�PRQHWDU\�JDPH�IRU�DQ�LQILQLWH�SHULRG

RI�WLPH��2XU�UHVXOWV�H[WHQG�WKRVH�RI�&DQ]RQHUL�

$Q�DOWHUQDWLYH�VROXWLRQ�LV�WR�GHOHJDWH�D�PRUH�FRQVHUYDWLYH�&%�WR�FRQGXFW

PRQHWDU\�SROLF\��ZKHUH�FRQVHUYDWLYHQHVV�LV�GHILQHG�DV�WKH�DGGLWLRQDO�ZHLJKW�WKH

&%� SODFHV� RQ� WKH� SULFH�OHYHO� VWDELOLW\� REMHFWLYH�� :H� FDQ� WKLQN� RI

FRQVHUYDWLYHQHVV�DV�WKH�FRPSOHPHQW�RI�IOH[LELOLW\�LQ�VWDELOL]LQJ�RXWSXW�DURXQG�D

WUHQG��:H�IRXQG�WKDW�WKHUH�LV�DQ�RSWLPDO�GHJUHH�RI�FRQVHUYDWLYHQHVV�WKH�SULYDWH

VHFWRU� GHVLUHV� LQ� LWV� &%�� 2XU� UHVXOWV� RQ� WKH� RSWLPDO� GHJUHH� RI� &%

FRQVHUYDWLYHQHVV� H[WHQG� WKRVH� RI� 5RJRII� LQ� WZR� ZD\V�� )LUVW�� RXU� UHVXOWV� DUH

REWDLQHG� IURP� D� PRGHO� ZKHUH� WKH� &%� DQG� SULYDWH� VHFWRU� SOD\� WKH� JDPH
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UHSHDWHGO\��VHFRQG��ZH�VROYH�IRU�WKH�RSWLPDO�GHJUHH�RI�FRQVHUYDWLYHQHVV�XQGHU

ERWK�QRQFRRSHUDWLRQ�DQG�FRRSHUDWLRQ�

:H�SURYHG�DQ�LQWHUHVWLQJ�DQG�LQWXLWLYH�UHVXOW��UHSXWDWLRQ�FDQ�VXEVWLWXWH�IRU

D� FHUWDLQ� GHJUHH� RI� FRQVHUYDWLYHQHVV�� 8QOHVV� UHSXWDWLRQ� ZRUNV� SHUIHFWO\�� D

FRQVHUYDWLYH�&%�WKDW�FDUHV�DERXW�SULFH�VWDELOLW\�PRUH�WKDQ�WKH�SULYDWH�VHFWRU�LV�LQ

WKH� SULYDWH� VHFWRU
V� LQWHUHVWV�� 2XU� PRGHO� SURYLGHV� D� JHQHUDO� IUDPHZRUN� WR

UHVROYH� WKH�SUREOHP�RI�&%
V� WLPH� LQFRQVLVWHQF\��7KH� WZR�DOWHUQDWLYH� VROXWLRQV

SURSRVHG�LQ�WKH�OLWHUDWXUH��L�H��UHSXWDWLRQ�DQG�FRQVHUYDWLYHQHVV��DUH�VSHFLDO�FDVHV

RI�RXUV��2XU�UHVXOWV�FDQ�H[SODLQ�ZK\�ORZ�UHSXWDWLRQ�&%V��OLNH�WKH�%DQN�RI�,WDO\�

ILQG�LW�ZRUWKZKLOH�WR�SHJ�WKH�H[FKDQJH�UDWH�WR�WKH�FXUUHQF\�RI�D�KLJK�UHSXWDWLRQ

&%��OLNH�WKH�%XQGHVEDQN��DQG�LW�H[SODLQV�ZK\�D�KLJKO\�UHSXWDEOH�&%�FDQ�DIIRUG

WR�PLVV�PRQHWDU\�WDUJHWV�PRUH�RIWHQ�WKDQ�D�OHVV�UHSXWDEOH�&%��2XU�ILQGLQJ�DOVR
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$OHVLQD�� $�� DQG� /�� 6XPPHUV�� ������ �&HQWUDO� %DQN� ,QGHSHQGHQFH� DQG

0DFURHFRQRPLF�3HUIRUPDQFH��6RPH�&RPSDUDWLYH�(YLGHQFH���-RXUQDO�RI

0RQH\��&UHGLW�DQG�%DQNLQJ����������

%DFNXV�� '�� DQG� -�� 'ULIILOO�� ������ �,QIODWLRQ� DQG� 5HSXWDWLRQ��� $PHULFDQ

(FRQRPLF�5HYLHZ��������������

%DUUR��5��DQG�'��*RUGRQ���������5XOHV��'LVFUHWLRQ�DQG�5HSXWDWLRQ�LQ�D�0RGHO

RI�0RQHWDU\�JDPH���-RXUQDO�RI�0RQHWDU\�(FRQRPLFV��������������

&DOYR��*����������2Q�WKH�7LPH�,QFRQVLVWHQF\�RI�2SWLPDO�3ROLF\�LQ�D�0RQHWDU\

(FRQRP\���(FRQRPHWULFD����������������

&DQ]RQHUL��0�%����������0RQHWDU\�3ROLF\�*DPH�DQG�WKH�5ROH�RI�3ULYDWH�

,QIRUPDWLRQ���$PHULFDQ�(FRQRPLF�5HYLHZ����������������

&XNLHUPDQ��$���������&HQWUDO�%DQN�6WUDWHJ\��&UHGLELOLW\�DQG�,QGHSHQGHQFH��

7KHRU\�DQG�(YLGHQFH��0,7�3UHVV��&DPEULGJH��0$�

(LMIILQJHU��6�DQG�(��6FKDOLQJ���������7KH�8OWLPDWH�'HWHUPLQDQWV�RI�&HQWUDO

%DQN�,QGHSHQGHQFH���'LVFXVVLRQ�3DSHU�&HQW(5�IRU�(FRQRPLF�5HVHDUFK��
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0RQHWDU\�7DUJHW���4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�����������������

YRQ� +DJHQ�� -��� ������ �3ROLF\� 'HOHJDWLRQ� DQG� )L[HG� ([FKDQJH� 5DWHV��

,QWHUQDWLRQDO�(FRQRPLF�5HYLHZ��������������

:DOVK��&�(����������,QFHQWLYH�&RQWUDFWV� IRU�&HQWUDO�%DQNHUV�DQG� ,QIODWLRQDU\

%LDV� RI� 'LVFUHWLRQDU\� 0RQHWDU\� 3ROLF\��� 8QSXEOLVKHG� 0DQXVFULSW�

8QLYHUVLW\�RI�&DOLIRUQLD��6DQWD�&UX]�

:DOVK�� &�(��� ������ �2SWLPDO� &RQWUDFWV� IRU� &HQWUDO� %DQNHUV��� $PHULFDQ
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