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ABSTRACT

Monitored Finance, Usury and Credit Rationing

by Michael Tröge

The paper analyzes the repeated interaction between a bank and a firm. A simple two
period model is constructed, which explains several features of a credit relationship: It
shows why bank finance is available for firms which cannot obtain bond financing, why
credit contracts contain a �Material Adverse Clause� and why interest rates quoted by
banks do not depend very much on risk. The model shows why, even if the interest rate
is observed, other banks cannot take over the credit. This model is then used to give a
new explanation for credit rationing. It is argued that banks may have to maintain a
reputation for treating firms correctly. They will be reluctant to finance risky firms,
because these credits will have to be renegotiated with a high probability which will
endanger the bank's reputation. Rationing of this type can arise either in stable
economies with a lot of low risk firms or in a highly risky environment. Non profit-
maximizing public banks may then be necessary in order to subsidize small or risky
firms.

ZUSAMMENFASSUNG

Kreditüberwachung, Wucher und Kreditrationierung

In dem Aufsatz wird die wiederholte Interaktion zwischen einer Bank und einer Firma
untersucht. Es wird ein einfaches Modell einer Kreditbeziehung berechnet, das mehrere
Eigenschaften einer Kreditbeziehung erklären kann. Es wir gezeigt, warum Firmen
durch Banken finanziert werden können, die auf dem Kapitalmarkt keine Bonds aus-
geben könnten. Es erklärt, warum Kreditverträge eine �Material Adverse Clause� ent-
halten , warum Zinssätze so wenig risikoadjustiert sind und warum Banken den Kredit
eines Wettbewerbers nicht übernehmen können, auch wenn sie den Zinssatz beobach-
ten. Dieses Modell wird im zweiten Abschnitt der Arbeit dazu verwendet, Kreditratio-
nierung zu erklären. Es wird gezeigt, daß Banken Anreize haben können, Reputation für
korrektes Verhalten aufrechtzuerhalten. Diese Reputation könnte gefährdet werden,
wenn Banken zu viele risikoreiche Firmen finanzieren. Sie müssen dann häufig Kredit-
verträge nachverhandeln, was von Neukunden als Versuch ausgelegt werden könnte,
Informationsrenten aus der Kreditbeziehung abzuschöpfen. Deshalb werden Banken
versuchen, den Anteil an risikoreichen Firmen gering zu halten. Es wird gezeigt, daß
Rationierung dieses Typs vor allem in sehr risikoreichen oder sehr stabilen Volkswirt-
schaften auftritt. In diesem Fall kann es sinnvoll sein, risikoreiche, innovative Firmen
durch nicht profitmaximierende öffentliche Banken zu finanzieren.



4 Lqwurgxfwlrq

Wkh dwwlwxgh ri edqnv zlwk uhvshfw wr fuhglw ulvn kdv sx}}ohg hfrqrplvwv iru d orqj wlph1

Wkh lqwhuhvw udwhv edqnv txrwh gr qrw gl�hu yhu| pxfk dprqj �upv ri gl�huhqw ulvnlqhvv1

Iru h{dpsoh Pdfkdxhu dqg Zhehu +4<<;, dqdo|}h wkh ghshqghqfh ri lqwhuhvw udwhv rq d

edqn*v rzq lqwhuqdo udwlqj ri eruurzhuv1 Lq wkhlu vdpsoh/ wkh dyhudjh lqwhuhvw udwh gl�huhqfh

ehwzhhq eruurzhuv lq wkh ehvw dqg wkh zruvw ri �yh ulvn fodvvhv lv rqo| 415(1 Jlyhq wkdw

wkh ehvw fodvv lv gh�qhg dv �jrrg ru yhu| jrrg fuhglwruv� zkhuhdv wkh zruvw fodvv frqvlvwv

ri eruurzhuv zklfk duh �yhu| pxfk lq gdqjhu ri ghidxow� wkhvh lqwhuhvw gl�huhqfhv duh pxfk

vpdoohu wkdq wkh lqwhuhvw udwh vsuhdgv rq frusrudwh erqgv ri frpsdudeoh udwlqjv1 Lq dgglwlrq/

wkh uhvxowv ri Shwhuvhq dqg Udmdq +4<<7, ru Eodfnzhoo dqg Zlqwhu +4<<:, vhhp wr lqglfdwh

wkdw wkh yduldwlrqv ri wkh lqwhuhvw udwh fdq udwkhu eh h{sodlqhg zlwk gl�huhqfhv lq edujdlqlqj

srzhu ru fuhglw pdunhw frpshwlwlrq wkdq zlwk wkh ulvnlqhvv ri d ordq1

Lqvwhdg ri lqfuhdvlqj wkh lqwhuhvw udwh lq rughu wr frpshqvdwh iru wkh ulvn/ edqnv vhhp

wr wxuq grzq fuhglw iru shuihfwo| sur�wdeoh exw ulvn| �upv/ ru uhvwulfw wkh dprxqw ri fuhglw

wr d �up zlwk d sur�wdeoh surmhfw1 Wklv ehkdylru lv uhihuuhg wr dv fuhglw udwlrqlqj1 Qrwh

wkdw qrw hyhu| eruurzhu lv ehlqj udwlrqhg li kh grhvq*w uhfhlyh �qdqflqj/ hyhq li kh lv zloolqj

wr dffhsw d kljkhu lqwhuhvw udwh1 Wkh edqn*v uhixvdo wr ohqg pd| eh mxvwl�hg/ ehfdxvh wkh

eruurzhu*v surmhfw kdv qhjdwlyh ydoxh1 Iroorzlqj Nhhwrq +4<:<, wzr vruwv ri udwlrqlqj fdq eh

glvwlqjxlvkhg= wkh udwlrqlqj ri wkh qxpehu ri ordqv exw qrw ri wkh ordq vl}h lv fdoohg w|sh L

udwlrqlqj/ zkhuhdv dq lqh!flhqw uhgxfwlrq ri wkh ordq vl}h lv uhihuuhg wr dv w|sh LL udwlrqlqj1

Lw lv hylghqw wkdw udwlrqlqj fdq kdyh frqvlghudeoh frqvhtxhqfhv iru wkh ghyhorsphqw ri dq

hfrqrplf v|vwhp/ hvshfldoo| lq frxqwulhv zkhuh edqnv duh wkh grplqdwlqj vrxufh ri �qdqfh1

Lqqrydwlyh surmhfwv zlwk kljk uhwxuqv exw dovr kljk ulvn zloo qrw eh �qdqfhg/ wkh h!flhqf|

ri wkh doorfdwlrq ri fdslwdo zloo ghfuhdvh1

Fuhglw udwlrqlqj ehkdylru zdv douhdg| srvwxodwhg lq wkh 4<83v e| Urrvd +4<84, dqg

Vfrww +4<8:, zkr dujxhg wkdw prqhwdu| srolf| rshudwhv wkurxjk wkh dydlodelolw| ri ordqv
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udwkhu wkdq wkh lqwhuhvw udwh1 Krzhyhu/ lw zdv rqo| dw wkh hqg ri wkh 4<:3v wkdw dwwhpswv

zhuh pdgh wr h{sodlq fuhglw udwlrqlqj dv dq htxloleulxp skhqrphqrq1 Md�hh dqg Uxvvho

+4<:9,/ Edowhqvshujhu +4<:;, dqg Nhhwrq +4<:<, kdyh fodul�hg wkh frqfhsw dqg slrqhhuhg

wkh dv|pphwulf lqirupdwlrq dssurdfk zklfk fxoplqdwhg lq wkh lq xhqwldo sdshu e| Vwljolw}

dqg Zhlvv +4<;4,1 Wkh nh| h�hfw lq wkh Vwljolw}2Zhlvv prgho lv wkdw lqwhuhvw fdq rqo| eh

sdlg lq fdvh d surmhfw vxffhhgv1 Dv �upv gr qrw sd| iru wkh grzqvlgh ulvn/ wkh h{shfwhg

lqwhuhvw udwh iru d ulvn| surmhfw lv orzhu wkdq wkh rqh iru d vdih surmhfw1 Khqfh/ li wkh edqn

lqfuhdvhv wkh lqwhuhvw udwh/ hqwuhsuhqhxuv zlwk vdih surmhfwv zloo qrw dsso| iru �qdqfh dq|

pruh zkhuhdv hqwuhsuhqhxuv zlwk ulvn| surmhfwv ri wkh vdph h{shfwhg sd|r� zloo vwloo eh

zloolqj wr wdnh wkh fuhglw1 Dowhuqdwlyho|/ vdih hqwuhsuhqhxuv pd| wu| wr lqfuhdvh wkh ulvnlqhvv

ri wkhlu surmhfwv1 Ehfdxvh ri wkhvh dgyhuvh vhohfwlrq dqg prudo kd}dug h�hfwv/ kljkhu lqwhuhvw

udwhv pd| hyhqwxdoo| ohdg wr d orzhu sur�w iru wkh edqn1 Wkh edqn zloo eh irufhg wr txrwh

d orz lqwhuhvw udwh iru zklfk wkh ghpdqg iru fdslwdo lv kljkhu wkdq wkh vxsso|1 Wkhuhiruh/

vrph eruurzhuv zloo eh udwlrqhg1

D gl�huhqw olqh ri uhvhdufk/ lqfoxglqj Wrzqvhqg +4<:<,/ Jdoh2Khoozlj +4<;8, dqgZlooldpvrq

+4<;9, dqg +4<;:, rewdlqv fuhglw udwlrqlqj dv d vlgh h�hfw ri wkhrulhv lqlwldoo| ghyhorshg iru

h{sodlqlqj wkh rswlpdolw| ri ghew frqwudfwv xqghu dv|pphwulf lqirupdwlrq1 Udwlrqlqj lv

khuh wkh frqvhtxhqfh ri h{ srvw prqlwrulqj ru edqnuxswf| frvwv1 Lq wkh Zlooldpvrq +4<;9,

prgho/ edqnv duh uhoxfwdqw wr dvn kljk/ ulvn0dgmxvwhg lqwhuhvw udwhv ehfdxvh wklv lqfuhdvhv

wkh suredelolw| ri idloxuh dqg wkhuhiruh wkh edqnuxswf| frvwv1

Wkh Vwljolw}2Zhlvv dssurdfk kdv ehhq fulwlfl}hg iurp vhyhudo vlghv1 Uloh| +4<;:, kdv

revhuyhg wkdw udwlrqlqj ri wklv w|sh vkrxog qrw eh iuhtxhqw li edqnv fdq glvwlqjxlvk wkh

ulvnlqhvv ri �upv1 GhPh}d dqg Zhee +4<;:, vkrz wkdw wkh uhvxowv ri Vwljolw}2Zhlvv uho| rq d

vshfldo dvvxpswlrq rq wkh glvwulexwlrq ri ulvn lq wkh srsxodwlrq ri �upv1 Jlyhq wkh wkhruhwlfdo

zhdnqhvvhv/ lw lv qrw vxusulvlqj wkdw hpslulfdo vwxglhv kdyh qrw vxffhhghg lq revhuylqj wkh

h�hfwv lpsolhg e| wkh dv|pphwulf lqirupdwlrq dssurdfk wr fuhglw udwlrqlqj1 Ehujhu dqg Xghoo

+4<<5, vkrz wkdw ordq udwh vwlfnlqhvv grhv qrw fkdqjh lq d zd| frqvlvwhqw zlwk dv|pphwulf
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lqirupdwlrq wkhrulhv ri fuhglw udwlrqlqj1 Fuhvv| dqg Wrlydqhq +4<<:, ghyhors d whvw lq rughu

wr gluhfwo| ghflgh ehwzhhq wkhrulhv xvlqj v|pphwulf yhuvxv dv|pphwulf lqirupdwlrq1 Wkhlu

uhvxowv vxjjhvw wkdw lqirupdwlrq lv lpshuihfw/ exw v|pphwulf1

Lq wklv sdshu/ lw lv dujxhg wkdw wkh dv|pphwulf lqirupdwlrq dssurdfk/ zkloh ydoxdeoh iru

frpphufldo erqgv dqg rwkhu w|shv ri dup*v ohqjwk ghew/ lv plvohdglqj zkhq xvhg wr dqdo|}h

uhodwlrqvkls edqnlqj zklfk lv w|slfdo iru frqwlqhqwdo Hxursh dqg hvshfldoo| Jhupdq|1 Dv

dujxhg e| Doedfk +4<<:,/ rq wkh frqwudu|/ wkh jrrg lqirupdwlrq ri wkh edqn derxw wkh �up

dqg wkh pxwxdo wuxvw lv wkh nh| wr xqghuvwdqg wkh dgydqwdjhv ri edqn �qdqflqj dqg wkh

sureohpv wkdw pd| dulvh1

Prqlwruhg �qdqfh Wkh lghd wkdw �qdqfh surylghg e| d zhoo lqiruphg edqn pd| lqfuhdvh

wkh h!flhqf| ri �upv kdv ehhq xvhg e| vhyhudo dxwkruv lq uhfhqw sdshuv1 Fduplqdo dqg

Pdwxwhv +4<<:, dvvxph wkdw diwhu kdylqj lqyhvwhg lq prqlwrulqj/ edqnv fdq gluhfwo| lq xhqfh

wkh ghflvlrqv ri wkh �upv dqg zloo gr wklv lq d vrfldoo| ehqh�fldo zd|1 Lq Kropvwuùp dqg

Wluroh +4<<:, prqlwrulqj e| d edqn doohyldwhv prudo kd}dug e| ghfuhdvlqj wkh sulydwh ehqh�wv

ri ulvn| ehkdylru1 Lq wklv sdshu/ d gl�huhqw phfkdqlvp lv sursrvhg zklfk h{sodlqv zk| edqnv

fdq surylgh pruh h!flhqw frusrudwh jryhuqdqfh wkdq erqg pdunhwv 1

Lw lv dujxhg wkdw wkh ghflvlyh gl�huhqfh ehwzhhq d edqn ordq dqg d erqg lv wkdw/ zkhuhdv

wkh lqwhuhvw udwh dqg wkh gxudwlrq ri d erqg duh �{hg rqfh iru doo +h{fhsw wkh ylrodwlrq

ri suhvshfl�hg fryhqdqwv,/ prvw fuhglw frqwudfwv frqwdlq dq xqvshfl�f �Pdwhuldo Dgyhuvh

Fodxvh� +PDF, zklfk jlyhv wkh edqn wkh glvfuhwlrq wr fdoo edfn wkh fuhglw ru lqfuhdvh wkh

lqwhuhvw udwh zkhqhyhu wklv vhhpv dssursuldwh1 Lq idfw/ wklv vhhpv wr eh pruh frpprq iru

uhodwlrqvkls edvhg edqnlqj wkdq iru hfrqrplhv zkhuh dup*v ohqjwk �qdqfh suhydlov1 Lw lv

dqhfgrwdo hylghqfh wkdw fuhglw frqwudfwv lq Jhupdq| duh idu ohvv ghwdlohg dqg jlyh wkh edqn

pxfk pruh glvfuhwlrq wkdq lq wkh Xqlwhg Vwdwhv1 W|slfdoo| lq wkh Xqlwhg Vwdwhv wkh �Pdwhuldo

Dgyhuvh Fodxvh� rqo| dssolhv wr ordq frpplwphqwv/ zkhuhdv lq Jhupdq| lw lv lqfoxghg lq

doprvw doo fuhglw frqwudfwv1
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Wkh hfrqrplf ixqfwlrq ri wkh PDF fdqqrw eh dqdo|}hg li wkh �up lv prghohg dv d rqh

vkrw udqgrp yduldeoh olnh lq prvw ri wkh dv|pphwulf lqirupdwlrq olwhudwxuh1 Wkh PDF

pdnhv rqo| vhqvh li glvwuhvv vlwxdwlrqv gr qrw rffxu vxgghqo| exw fdq eh dqwlflsdwhg e| d

edqn1 Wklv lghd lv irupdol}hg lq wkh prgho suhvhqwhg lq vhfwlrq 51 Wkh prghov forvhvw wr

wklv vhwwlqj duh Udmdq +4<<5, dqg Udmdq +4<<8,1 Udmdq irfxvhv rq wkh lqfhqwlyhv wr rewdlq

h!flhqw oltxlgdwlrq dqg jlyhv wkh edqn wkh uljkw wr fkdqjh wkh �qdqflqj frqglwlrqv rqo| dw

wkh hqg ri d ordq frqwudfw ru li suhvshfl�hg fryhqdqwv duh ylrodwhg1 Lq frqwudvw wr wklv/ khuh

lw lv dvvxphg wkdw wkh edqn lv iuhh wr fkrrvh wkh wlplqj dqg wkh w|sh ri lwv dfwlrq/ zklfk

lv gh�qlwho| pruh w|slfdo iru Hxurshdq0vw|oh uhodwlrqvkls edqnlqj1 Lw wkhq grhv qrw pdnh

pxfk vhqvh wr dvvxph wkdw wkh edqn zloo orvh prqh| zkhq oltxlgdwlqj1 Lq jhqhudo/ d forvho|

prqlwrulqj edqn zloo vwhs lq ehiruh wklv vwdwh ri glvwuhvv lv uhdfkhg1

Wkh glvfuhwlrq wr udlvh wkh lqwhuhvw udwh jlyhv wkh edqn wkh srvvlelolw| wr surylgh h!flhqw

lqfhqwlyhv wr wkh hqwuhsuhqhxu1 Wkh lqwxlwlrq ri wklv uhvxow lv yhu| vlpsoh= wkh hqwuhsuhqhxu

lv lqwhuhvwhg lq lqfuhdvlqj wkh ulvnlqhvv ri klv surmhfw dv orqj dv wkh lqwhuhvw udwh kh kdv wr

sd| lv �{hg1 Krzhyhu/ li wkh lqfuhdvhg ulvn lv revhuyhg e| wkh edqn dqg lw dgdswv wkh lqwhuhvw

udwh/ wkh hqwuhsuhqhxuv lqfhqwlyhv wr lqfuhdvh ulvn glvdsshdu1

Zkhuhdv wkh jrrg dqg srvvleo| h{foxvlyh lqirupdwlrq ri wkh edqn lqfuhdvhv wkh h!flhqf|/

lw pd| kdyh qhjdwlyh h�hfwv rq wkh frpshwlwlyhqhvv ri wkh pdunhw1 Wkhuh duh wzr uhdvrqv zk|

edqnv wkdw kdyh qrw prqlwruhg wkh �up zloo lqfxu d kljkhu fuhglw ulvn1 Wkh| duh qrw deoh

wr dqwlflsdwh ulvn| vlwxdwlrqv dqg uhdfw dssursuldwho| dqg wklv lq wxuq ohdgv wr lqh!flhqw

lqfhqwlyhv iru wkh �upv zklfk ixuwkhu lqfuhdvhv fuhglw ulvn1 Khqfh edqnv wkdw kdyh qrw

prqlwruhg wkh �up zloo qrw eh deoh wr surylgh fuhglw hyhq li wkh| fdq revhuyh wkh lqwhuhvw

udwh r�huhg e| wkh prqlwrulqj edqn1 Prqlwrulqj rq wkh rwkhu kdqg lv qrw sur�wdeoh iru

dq rxwvlghu dv kh zloo qhyhu uhfrxs klv prqlwrulqj frvwv1 Khqfh wkh  h{lelolw| ri wkh fuhglw

frqwudfw/ wrjhwkhu zlwk lqirupdwlrqdo dgydqwdjh ri wkh edqn/ h{sodlqv wkh srvvlelolw| ri h{

srvw uhqw h{wudfwlrq1
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Uhsxwdwlrq Ri frxuvh/ jlylqj wkh edqn wkh srvvlelolw| wr fkdqjh wkh fuhglw frqwudfw lq d

vlwxdwlrq zkhuh rxwvlgh edqnv fdqqrw vwhs lq/ fuhdwhv d sureohp ri prudo kd}dug dw wkh vlgh ri

wkh edqn1 Edqnv pd| vlpso| fodlp wkdw wkh �up*v udwlqj kdv ghwhulrudwhg1 Dvnlqj d kljkhu

lqwhuhvw udwh lv rqo| rqh ri wkh srvvlelolwlhv wr h{wudfw dgglwlrqdo uhqwv1 Dqrwkhu sudfwlfh

zklfk ehfrphv lqfuhdvlqjo| srsxodu lq Jhupdq| zlwk edqnv glyhuvli|lqj lqwr frqvxowlqj lv

wr vhqg wkh edqnv frqvxowlqj ru uhvwuxfwxulqj whdp wr wkh �up dqg fkdujh d khiw| eloo iru

wkhvh �vhuylfhv�1

Wkh prvw h!flhqw vroxwlrq iru wkh prudo kd}dug sureohp ri wkh edqn zrxog eh wr gluhfwo|

frqglwlrq wkh frqwudfw rq wkh fuhglw ulvn1 Krzhyhu/ fuhglw ulvn lv suredeo| d yduldeoh wkdw lv

qrw yhul�deoh lq frxuw1 Lw fdq rqo| eh wulhg wr fdswxuh fuhglw ulvn dv forvho| dv srvvleoh zlwk

yhul�deoh fryhqdqwv1 Krzhyhu/ dv wkhuh duh dozd|v xqiruhvhhq frqwlqjhqflhv/ fryhqdqwv duh

qhyhu shuihfwo| fruuhodwhg zlwk wkh fuhglw ulvn1 H!flhqf| fdq rqo| eh dssurdfkhg e| pruh

dqg pruh frpsoh{ frqwudfwv1

Wklv sdshu dujxhv wkdw uhodwlrqvkls �qdqfh suhydlolqj lq frqwlqhqwdo Hxursh xvhv dqrwkhu

phfkdqlvp1 W|slfdoo| fkdqjhv lq wkh whupv ri wkh fuhglw frqwudfw duh ohiw yhu| pxfk dw wkh

glvfuhwlrq ri wkh ohqghu1 Lw vhhpv wkdw wkh edqnv* uhsxwdwlrqdo frqfhuqv suhyhqw wkhp iurp

plvxvlqj wkhlu srzhu1 Lq idfw/ glvfuhwlrqdu| frqwudfwv dqg uhsxwdwlrq duh frpsohphqwdu|

ihdwxuhv1 Errw dw doll +4<<6, kdyh vkrzq wkdw edqnv uho|lqj rq d uhsxwdwlrqdo phfkdqlvppd|

hyhq ohdyh frqwudfwxdo ihdwxuhv glvfuhwlrqdu| wkdw frxog lq sulqflsoh eh hqirufhg e| frxuwv1

Xvlqj glvfuhwlrqdu| frqwudfwv lqvwhdg ri ohjdoo| hqirufhdeoh rqhv/ idflolwdwhv wkh ghyhorsphqw

ri uhsxwdwlrq1

Wkh lpsruwdqfh ri uhsxwdwlrq lq edqn0�up uhodwlrqvklsv kdv ehhq uhfrjql}hg e| vhyhudo

dxwkruv1 Zkhuhdv Gldprqg +4<;<, dqg +4<<4, dqdo|}hv wkh lpsdfw ri wkh ghewru*v uhsxwdwlrq

rq klv frvw ri �qdqfh dqg surmhfw fkrlfh/ Vkdush +4<<3,/ Fhppdqxu dqg Ixojklhul +4<<7, dqg

Glqf +4<<:, kdyh srlqwhg rxw wkh lpsruwdqfh ri wkh edqn*v uhsxwdwlrq1 Forvhvw wr wkh prgho

xvhg lq wklv sdshu lv Vkdush +4<<3, zkr dovr dvvxphv wkdw wkh edqnv dftxluh d uhsxwdwlrq

qrw wr h{sorlw lqirupdwlrqdo uhqwv1 Fhppdqxu dqg Ixojklhul +4<<7, irfxv rq wkh ghflvlrq ri
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wkh �qdqflhu wr oltxlgdwh d �up lq �qdqfldo glvwuhvv ru uhqhjrwldwh wkh fuhglw1 Wkh| vkrz

wkdw uhsxwdwlrqdo frqfhuqv zloo lqflwh edqnv wr pdnh pruh frvwo| hydoxdwlrqv ri wkh �up wkdq

erqgkroghuv lq rughu wr wdnh wkh fruuhfw ghflvlrq1 Glqf +4<<:, frqvlghuv wkh lqfhqwlyhv ri

edqnv wr revhuyh glvfuhwlrqdu| ordq frpplwphqwv1

Vlploduo| wr wkhvh sdshuv/ lw lv vkrzq lq vhfwlrq 6 krz lq d uhshdwhg jdph edqnv zloo wuhdw

fxvwrphuv fruuhfwo| lq rughu qrw wr orvh sur�wv iurp ixwxuh �qdqflqj uhodwlrqvklsv1 Krzhyhu/

wkh pdlq irfxv lv qrw wkh uhsxwdwlrq phfkdqlvp lwvhoi exw lwv srvvleoh glvdgydqwdjhv1 Lw lv

ghprqvwudwhg krz wkh qhfhvvlw| wr pdlqwdlq d jrrg uhsxwdwlrq pd| ohdg wr w|sh L fuhglw

udwlrqlqj1

Wkh lqwxlwlrq lv yhu| vlpsoh= vrph ri wkh dfwlrqv zklfk duh dssursuldwh iru d �up lq

gl!fxowlhv fdq dv zhoo vhuyh wr h{sorlw shuihfwo| khdowk| �upv1 Li �upv duh qrw deoh wr

glvwlqjxlvk ehwzhhq d edqn h{sorlwlqj khdowk| �upv dqg d edqn uhfryhulqj lwv fuhglwv lq d

edqnuxsw �up/ wkh| pd| plvlqwhusuhw d mxvwl�hg dfwlrq dv xvxulrxv sudfwlfhv1 Lq rughu wr

dyrlg ehlqj vxvshfwhg wr eh d xvxuhu/ edqnv pd| suhihu qrw wr �qdqfh wrr pdq| ulvn| �upv1

Lq d uhfhqw sdshu Fduh| hw doll +4<<9, surylgh vwurqj hpslulfdo vxssruw iru wklv h{sodqd0

wlrq1 Wkh| frpsduh wkh gl�huhqfhv lq wkh fuhglw sruwirolrv ri �qdqfh frpsdqlhv dqg edqnv

dqg revhuyh wkdw �qdqfh frpsdqlhv ohqg wr vljql�fdqwo| ulvnlhu eruurzhuv1 Fduh| hw doll

+4<<9, vxjjhvw wkdw wklv lv ehfdxvh �qdqfh frpsdqlhv fduh ohvv derxw wkhlu uhsxwdwlrq1 Krz0

hyhu/ wkh| gr qrw h{solflwo| prgho wklv/ qru uhfrjql}h wkh srvvleoh lpsolfdwlrqv ri uhsxwdwlrq

rq fuhglw udwlrqlqj1 Wkhlu sdshu vkrzv wkdw vrph ulvn| �upv zklfk kdyh ehhq uhixvhg e|

uhsxwdwlrq0edvhg edqnv kdyh wkh srvvlelolw| wr jhw dup*v ohqjwk �qdqfh iurp d �qdqfh frp0

sdq|1 Krzhyhu/ d orw ri �upv zklfk frxog lq sulqflsoh eh �qdqfhg zlwk prqlwruhg edqn ghew

pd| qrw eh deoh wr jhw dup*v ohqjwk �qdqfh ehfdxvh wkhq wkh Vwljolw}2Zhlvv prudo kd}dug

sureohp ehfrphv uhohydqw1 Lq wklv vhqvh/ wkh edvlf phfkdqlvp ri fuhglw udwlrqlqj xvhg lq

wklv sdshu lv wkh vdph dv lq Vwljolw}2Zhlvv1 Krzhyhu/ wkh sdshu grhv qrw dsso| lw wr edqnv

exw rqo| wr dup*v ohqjwk �qdqfh1 Wkh sursrvhg h{sodqdwlrq ri fuhglw udwlrqlqj qhlwkhu qhhgv

wkh dvvxpswlrq ri dv|pphwulf lqirupdwlrq ehwzhhq d edqn dqg d �up/ qru ulvn dyhuvlrq ri
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wkh edqn1 Qrwh wkdw zkhuhdv wkh edqn lv qrw ulvn dyhuvh lq wkh hfrqrplf vhqvh ri kdylqj d

frqfdyh xwlolw| ixqfwlrq/ lw ehkdyhv ulvn dgyhuvh lq d frpprq odqjxdjh vhqvh/ dv lw uhixvhv

wr �qdqfh ulvn| exw sur�wdeoh �upv1

D nh| lqvljkw ri wkh prgho lv wkdw lw pd| qrw eh vx!flhqw wr orrn dw d vlqjoh edqn0�up

uhodwlrqvkls li rqh zdqwv wr h{sodlq zk| d �up lv udwlrqhg fuhglw1 Lq vhfwlrq 6/ lw zloo eh

vkrzq wkdw udwlrqlqj ghshqgv rq wkh ulvn sur�oh ri wkh hqwluh hfrqrp|1 Lghqwlfdo edqnv pd|

eh zloolqj wr �qdqfh wkh lghqwlfdo �up lq rqh sduwlfxodu hfrqrplf hqylurqphqw exw qrw lq

dqrwkhu1

Qrwh wkdw wkh gdqjhu ri xvxulrxv sudfwlfhv h{sodlqv wkh dvwrqlvklqj srsxodulw| dqg wkh

vxffhvv ri qrq sur�w0pd{lpl}lqj �qdqfldo lqvwlwxwlrqv hvshfldoo| lq ghyhorslqj/ exw dovr lq

lqgxvwuldol}hg frxqwulhv1 Doodq dqg Jdoh +4<<8, srlqw rxw wkdw d vxevwdqwldo iudfwlrq ri wrwdo

edqnlqj dvvhwv lq Jhupdq| duh khog e| vdylqjv edqnv1 Wkh| duh qrw sur�w pd{lpl}lqj

hqwlwlhv/ exw zhuh ruljlqdoo| vhw xs wr surylgh fuhglw wr wkh srru dqg �qdqfh orfdo dqg

uhjlrqdo lqyhvwphqwv dqg frqwlqxh dw ohdvw sduwldoo| wr sxuvxh wkhvh remhfwlyhv1 Rqo| 59(

ri wrwdo edqnlqj dvvhwv lq Jhupdq| duh khog e| sulydwh frpphufldo edqnv zkrvh dwwdfkphqw

wr vkduhkroghu ydoxh pd{lpl}dwlrq lv dw ohdvw grxewixo/ jlyhq wkhlu pdqdjhuldo hqwuhqfkphqw

grfxphqwhg e| wkh Prqrsronrpplvvlrq +4<<;,1

Wkh prgho dovr vkrzv wkdw lw lv lq sulqflsoh qrw xquhdvrqdeoh wr vxevlgl}h ulvn| exw

surplvlqj �upv zlwk fuhglwv iurp d sxeolf edqn vxfk dv wkh Nuhglwdqvwdow iÿu Zlhghudxiedx

+NiZ,/ wkh Hxurshdq Lqyhvwphqw Edqn +HLE, ru wkh Hxurshdq Edqn iru Uhfrqvwuxfwlrq

dqg Ghyhorsphqw +HEUG,1 D qrq sur�w pd{lpl}lqj sxeolf edqn grhvq*w qhhg wr vxvwdlq d

uhsxwdwlrq1 Lw fdq surylgh �uvw ehvw lqfhqwlyhv/ ehfdxvh wkh �up kdv qr uhdvrq wr ihdu wkdw lw

zloo eh h{sorlwhg1 Ri frxuvh lw pljkw eh gl!fxow wr uhjxodwh wkh sxeolf edqn dssursuldwho|1

Zlwkrxw kdylqj wr pd{lpl}h sur�wv lw pd| kdyh wkh whqghqf| wr eh wrr ohqlhqw1

;
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Iljxuh 4= Wlph vwuxfwxuh ri d ohqglqj uhodwlrqvkls

5 Prqlwruhg �qdqfh

514 Wkh prgho

D ohqglqj uhodwlrqvkls h{whqgv ryhu wkuhh srlqwv lq wlph1 Dw | ' fc �upv qhhg dq lqyhvwphqw

zklfk lv qrupdol}hg wr �c lq rughu wr jhqhudwh d vxffhvv fdvk  rz ri f dw | ' 2� Krzhyhu/

dw | ' �c zlwk suredelolw| � � R Ee� c ghshqglqj rq wkh lqyhvwhg h�ruw ri wkh hqwuhsuhqhxu

e 5 dfc4o c wkh �up hqwhuv lq d ulvn| vlwxdwlrq1

Wklv lv ghvfulehg e| dvvxplqj wkdw wkh suredelolw| ri vxffhvv ghfuhdvhv frqvlghudeo| wr

^� Wkh ixqfwlrq R G dfc4o $ Efc �� lv dvvxphg wr eh lqfuhdvlqj dqg frqfdyh l1h1 R� Ee� : fc

R�� Ee� 	 f� Kdylqj lqyhvwhg wkh prqlwrulqj frvwv Sc d edqn lv deoh wr revhuyh wklv fkdqjh lq

wkh fuhglw txdolw| ri wkh �up1 Li wkh fuhglw frqwudfw frqwdlqv d �pdwhuldoo| dgyhuvh� fodxvh/

lw fdq uhdfw e| hlwkhu oltxlgdwlqj wkh �up dqg uhfryhulqj u 	 ^fc ru lqfuhdvlqj wkh lqwhuhvw

udwh1 Iljxuh BB vxppdul}hv wkh vwuxfwxuh ri wkh prgho1

Iluvw ehvw vroxwlrq= Wkh ryhudoo vxusoxv fuhdwhg e| wkh surmhfw lv

d^ E�� R Ee�� n R Ee�of � �� ec +4,

<



khqfh wkh �uvw ehvw h�ruw eW lv fkdudfwhul}hg e|=

Y

Ye
R Ee

8�
� '

�

E�� ^�f
+5,

Lq wkh vhtxho/ RW zloo eh xvhg dv vkruwkdqg qrwdwlrq iru R EeW� � Wkh �uvw ehvw vxusoxv soxv

wkh h�ruw frvwv zloo eh ghqrwhg e| �
8�

G' d^ � ^R
8�

n R
8�

of � �1

Olplwhg oldelolw| dqg frqwlqjhqw frqwudfwlqj= Dvvxph wkdw wkh ghwhulrudwlrq ri wkh

eruurzhuv fuhglw udwlqj lv d frqwudfwleoh frqwlqjhqf| ru wkdw wkh edqn lv d zhoiduh pd{lpl}lqj

lqvwlwxwlrq1 Wkhq wkh �uvw ehvw vroxwlrq fdq eh lpsohphqwhg e| frqglwlrqlqj wkh frqwudfw rq

wkh fuhglw ulvn1 Ghqrwlqj wkh uhsd|phqw lq wkh ulvnohvv fdvh e| K
r
dqg e| K

o
c wkh uhsd|phqw

lq wkh ulvn| vlwxdwlrq/ wkh eruurzhu zloo fkrvh klv h�ruw vxfk wkdw=

4@ 
eMdfc"o

dE�� R Ee�� ^ Ef � Ko� n R Ee� Ef � Kr�� eo +6,

,

Y

Ye
R Ee� '

�

Ef � Kr�� ^ Ef � Ko�
'

�

f E� � ^� n ^Ko � Kr
+7,

Ri frxuvh wkh edqn kdv wr pdnh qrq0qhjdwlyh sur�wv1 Lwv sduwlflsdwlrq frqvwudlqw lv=

R Ee� Kr n E� � R Ee�� ^Ko � � +8,

Reylrxvo|/ wkh �up rzqhu kdv kljkhu lqfhqwlyhv wr lqyhvw h�ruw/ li wkh lqwhuhvw udwh lq0

fuhdvhv lq wkh ulvn| vwdwh1 Kh zloo fkrrvh wkh �uvw ehvw h�ruw li=

�

f E� � ^� n ^Ko � Kr
'

�

E�� ^�f
+9,

, ^Ko ' Krc +:,

l1h1 li wkh lqfuhdvh lq wkh lqwhuhvw udwh h{dfwo| r�vhwv wkh ulvn1
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Dup*v ohqjwk frqwudfwv= Li wkh edqn lv qrw prqlwrulqj ru wkh fuhglw frqwudfw grhv qrw

frqwdlq d �pdwhuldoo| dgyhuvh� fodxvh/ wkh uhsd|phqwv pxvw eh htxdo lq erwk vwdwhv/ l1h1

K
r
' K

o
' K� Lq wklv fdvh wkh �up zloo lqyhvw h�ruw vxfk wkdw

,

Y

Ye
R Ee

�u
� '

�

Ef � K� E�� ^�
:

�

E�� ^�f
+;,

Li wkh edqn pdnhv }hur sur�w/ wklv lpsolhv dq lqwhuhvw udwh ri/

K '
�

dR
�u

n E� � R
�u

� ^o
: � +<,

Ulvnlhu surmhfwv uhtxluh d kljkhu lqwhuhvw udwh/ zklfk lq wxuq ghfuhdvhv wkh hqwuhsuhqhxu*v

lqfhqwlyhv wr lqyhvw h�ruw1 Wkhuhiruh/ dup*v ohqjwk �qdqfh pd| qrw eh ihdvleoh iurp d fhuwdlq

ulvnlqhvv rq1 Wkh vxusoxv fuhdwhg zlwk dup*v ohqjwk frqwudfwv soxv wkh h�ruw frvwv zloo eh

ghqrwhg dv ��u G' d^ � ^R
�u

n R
�u
of � ��

Xvxulrxv sudfwlfhv= D �up wkdw grhv qrw wuxvw d edqn kdv orzhu lqfhqwlyhv wr lqyhvw

h�ruw lq lwv surmhfw1 Dvvxph wkdw wkh �up dvvljqv d suredelolw| ri 4 wr wkh srvvlelolw| ri

ehlqj h{sorlwhg e| wkh edqn1 Lq wklv fdvh/ wkh edqn lqfuhdvhv wkh lqwhuhvw udwh dqg ghsulyhv

wkh �up ri lwv hqwluh vxusoxv1

Wkh h�ruw fkrvhq e| wkh �up ghshqgv rq wkh h{shfwdwlrq ri ehlqj h{sorlwhg=

4@ 
eMdfc"o

dE�� R Ee�� ^ Ef � Ko� n R Ee� Ef � Kr�o E� � 4�� e +43,

,

Y

Ye
R Ee� '

�

4 E� � 4� dEf � Kr�� ^ Ef � Ko�o
'

�

4 E�� 4� df E�� ^� n ^Ko � Kro
+44,

Li f lv elj hqrxjk ru ^ vpdoo hqrxjk/ �uvw ehvw lqyhvwphqw fdq vwloo eh dfklhyhg e| udlvlqj

K
o
uhvs1 orzhulqj K

r
xqwlo

E�� 4� df E�� ^� n ^K
o
� K

r
o ' E�� ^�f +45,
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/

4

�� 4
f E� � ^� ' ^K

o
� K

r
+46,

Krzhyhu/ qrw iru doo 4c wkh edqn*v sduwlflsdwlrq frqvwudlqw pd| krog1 Li �uvw ehvw lqyhvwphqw

lv lpsohphqwhg wkhq wkh edqn*v sur�w Z fdq eh fdofxodwhg dv=

R
W

�
Kr n E�� RW

�
� ^Ko � � ' Z� +47,

Htxdwlrqv 46 dqg 47 fdq eh vroyhg iru Kodqg Kr�

Kr ' Z n ��
4

� � 4
f E� � ^� E� � RW

�
� +48,

Ko '
�

^

�
Z n � n

4

�� 4
f E�� ^� RW

�

�

Zlwk ghfuhdvlqj 4 wkh edqn*v sur�w kdv wr ghfuhdvhv/ rwkhuzlvh wkh �upv zloo wxuq wr dup*v

ohqjwk �qdqflqj=

E� � 4� E�
8�
� Z�� e

W

' �
�u
� e

�u
+49,

, Z ' �
8�
�

�
�u
n e

8�
� e

�u

� � 4
+4:,

Wkh fulwlfdo h{sorlwdwlrq suredelolw| lv=

	4 ' ��
�
�u
n e

8�
� e

�u

�
8�

� +4;,

Iru 4 : 	4c wuxvwzruwk| edqnv zloo qrw eh deoh wr r�hu d sur�wdeoh fuhglw frqwudfw1

Oltxlgdwlrq= Lw lv dvvxphg wkdw oltxlgdwlrq lv lqh!flhqw dqg wkdw d edqn oltxlgdwlqj

wkh �up kdv qrw lqfuhdvhg wkh lqwhuhvw udwh ehiruhkdqg1 Wkh oltxlgdwlrq ydoxh ri wkh �up lv

u� Li d edqn lv dozd|v oltxlgdwlqj lq wkh ulvn| vwdwh/ wkh hqwuhsuhqhxu*v pd{lpl}dwlrq sureohp

kdv wkh iroorzlqj irup=

4@ 
eMdfc"o

dE�� R Ee��4@ dEu� K� c fo n R Ee� Ef � K�� eo +4<,
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xqghu wkh sduwlflsdwlrq frqvwudlqw=

R Ee� Kn E�� R Ee��4�? duc Ko � � +53,

,
Y

Ye
R Ee� '

�

Ef � K��4@ dEu � K� cfo
+54,

Oltxlgdwlrq zloo lqgxfh �uvw ehvw h�ruw li=

�

E�� ^�f
'

�

Ef � K��4@ dEu� K� c fo
+55,

, ^f ' 4@ duc Ko +56,

Lqh!flhqf| lpsolhv ^f : uc dv orqj dv K 	 ^f oltxlgdwlrq zloo lqgxfh h{fhvv h�ruw1 Qrwh

wkdw iru orz u wkh surmhfw pd| qrw kdyh d srvlwlyh ydoxh/ vr lw pd| qrw eh zruwkzkloh wr

�qdqfh d surmhfw li wkh| kdyh wr eh oltxlgdwhg lq ulvn| vlwxdwlrqv1

Frpshwlwlrq Wkh h{lvwhqfh ri prqlwrulqj frvwv h{sodlqv lq d vwudljkwiruzdug zd| zk|

frpshwlwlrq wr wdnh ryhu d fuhglw dw | ' �c zloo eh zhdn1 Zlwkrxw prqlwrulqj/ rxwvlgh edqnv

fdqqrw pdnh d sur�wdeoh r�hu1 Li wkh| r�hu dq lqwhuhvw udwh ehwzhhq Kr � � dqg Ko � �c wkh|

zloo rqo| jhw wkh ulvn| fuhglwv dqg pdnh orvvhv1 Li wkh| r�hu dq lqwhuhvw udwh � n o : Ko

wkh| zloo jhw qr fuhglwv/ ru lq wkh olplw fdvh qrw pdnh sur�wv1 Ri frxuvh/ prqlwrulqj lv qrw

zruwkzkloh hlwkhu/ dv wkh| zloo qhyhu eh deoh wr uhfrxs wkh prqlwrulqj frvwv/ zklfk wkh rwkhu

edqn kdv douhdg| vxqn1

Li lqlwldoo| vhyhudo wuxvwzruwk| edqnv duh frpshwlqj iru wkh fuhglw/ wkh lqwhuhvw udwh d �up

kdv wr sd| lq wkh vdih vwdwh zrxog eh htxdo wr wkh uh�qdqflqj frvw ri wkh edqn1 Wklv phdqv

wkdw/ lq wklv fdvh/ fuhglw pdunhw frpshwlwlrq erlov grzq wr d sxuh sulydwh ydoxh dxfwlrq1 Ri

frxuvh/ wklv lv ehfdxvh zh kdyh h{foxghg dq| frpprq ydoxh idfwruv/ vxfk dv wkh srvvlelolw|

ri lpphgldwh glvwuhvv1 Krzhyhu/ wkh prgho vkrzv wkdw sulydwh ydoxh frpsrqhqwv pd| sod| d

pruh lpsruwdqw uroh wkdq kdv ehhq uhdol}hg lq prvw dxfwlrq prghov ri edqnlqj frpshwlwlrq1
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Qrwh/ krzhyhu/ wkdw wkh h!flhqf|0lqfuhdvlqj uroh ri  h{leoh �qdqfldo frqwudfwlqj lv urexvw

zlwk uhvshfw wr dqg pd| hyhq eh lqfuhdvhg zlwk lqwhuphgldu| frpshwlwlrq1 Li zh dvvxph wkdw

S ' fc wkh lqwhuphgldu| lqwhuhvw udwhv wkh �up zrxog eh deoh wr rewdlq lq d frpshwlwlyh fuhglw

pdunhw zlwkrxw lqirupdwlrqdo dv|pphwu| zrxog eh wkh rqh wkdw lqflwhv wkh �uvw ehvw h�ruw1

Lqghhg/ dv wzr prqlwrulqj dqg qrw frooxglqj edqnv duh vx!flhqw iru shuihfw frpshwlwlrq/ wklv

pd| h{sodlq zk| prvw �upv fkrrvh wr pdlqwdlq wzr edqn uhodwlrqvklsv1 Yrq Wkdgghq +4<<7,

kdv zrunhg rxw wklv lghd lq d voljkwo| gl�huhqw prgho/ dvvxplqj wkdw edqnv zloo gholehudwho|

hqfrxudjh frpshwlwlrq dqg lqwurgxfh �vhfrqg vrxuflqj� lq rughu wr fuhgleo| frpplw wr orz

lqwhuhvw udwhv1 Lq d ohvv frpshwlwlyh hqylurqphqw lw vhhpv pruh suredeoh wkdw wkh �upv duh

wkh rqhv zklfk gr hyhu|wklqj wr suhyhqw d krog xs e| d edqn1 Wkh| pd| hvwdeolvk �vhfrqg

vrxuflqj� iru fuhglwv e| doorfdwlqj fuhglwv wr d vhfrqg edqn ghvslwh ohvv idyrudeoh frqglwlrqv1

Hpslulfdoo| lw kdv ehhq vkrzq e| Kdukr� +4<<;, wkdw wkh pdmrulw| ri Jhupdq �upv uhfhlyhv

fuhglw iurp wzr edqnv1 Lq wkh vhtxho/ zh gr qrw sxuvxh wkhvh lghdv ixuwkhu/ exw vlpso|

dvvxph d prqrsrolvwlf edqn1

515 Glvfxvvlrq

Ghvslwh lwv vlpsoh vwuxfwxuh/ vhyhudo ihdwxuhv ri edqn �qdqfh fdq eh h{sodlqhg zlwk wklv

prgho1 Lw vkrzv krz wkh  h{leoh fodxvhv ri d fuhglw frqwudfw wrjhwkhu zlwk d zhoo lqiruphg

edqn/ zklfk lv dfwlqj lq wkh lqwhuhvw ri wkh eruurzhu/ fdq lqfuhdvh wkh h!flhqf| ri �qdqfh1

Dv d vlgh uhvxow/ lw h{sodlqv zk| lqlwldoo| lqwhuhvw udwhv duh qrw ulvn dgmxvwhg exw udwkhu

uh hfw wkh uh�qdqflqj frqglwlrqv ri wkh edqn1 Wklv dovr h{sodlqv zk| edqnv kdyh lqvx!flhqw

lqfhqwlyhv wr vfuhhq wkh eruurzhu*v txdolw| yhu| pxfk ehiruh pdnlqj d fuhglw r�hu1 Lqghhg/

doo wkh| kdyh wr nqrz derxw wkh eruurzhu lv wkdw klv surmhfw kdv d srvlwlyh h{shfwhg ydoxh1

Wkh suhflvh ulvn ri wkh �up lv qrw yhu| uhohydqw1 Dq|zd| wkh lqlwldo lqwhuhvw udwh grhv qrw

ghshqg rq wkh �up*v ulvn/ dv orqj dv wkh fuhglw ulvn lv qrw wrr kljk1

Zkhuhdv wkhuh lv qr qhhg iru d edqn wr vlqn prqlwrulqj frvwv ehiruh wkh �up kdv dffhswhg

wkh fuhglw r�hu/ prqlwrulqj lv qhfhvvdu| rqfh wkh fuhglw frqwudfw lv vljqhg1 Lq frqwudvw wr
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wkh Vkdush +4<<3, dqg Udmdq +4<<5, prghov/ lw lv qrw vlpso| dvvxphg wkdw wkh edqnv df0

txluh lqirupdwlrq gxulqj wkh ohqglqj uhodwlrqvkls/ exw wkh lqirupdwlrq dftxlvlwlrq lv prghohg

h{solflwo|1 Lw lv vkrzq wkdw wkh edqnv zloo udwkhu froohfw lqirupdwlrq wkdw hqdeohv wkhp wr

dqwlflsdwh dqg ghdo zlwk glvwuhvv vlwxdwlrqv wkdq lqirupdwlrq derxw wkh txdolw| ri wkh eru0

urzhu1 Wkhuhiruh/ wkh fuhglwv ri rqh edqn fdqqrw ehhq vlpso| eh wudqvihuuhg wr dqrwkhu edqn

dw wkh vdph lqwhuhvw udwh1 Wklv lv dq h{sodqdwlrq iru Ilvkhuv +4<66, revhuydwlrq/ wkdw wkh

edqnuxswf| ri edqnv pd| kdyh vhyhuh frqvhtxhqfhv rq wkh dydlodelolw| ri fuhglwv iru �upv1

Ixuwkhupruh lw surylghv d vwudljkwiruzdug dqg urexvw h{sodqdwlrq iru wkh srvvlelolw| ri h{

srvw uhqwv1

Ri frxuvh wkh prgho lv yhu| vw|ol}hg1 Lw frxog eh pdgh pruh uhdolvwlf e| uhlqwurgxflqj

wkh srvvlelolw| ri d qrqdqwlflsdwhg idloxuh ri wkh �up1 Wklv zrxog dgg d frpprq ydoxh

frpsrqhqw wr wkh edqn*v hydoxdwlrq ri wkh fuhglw1 Wkh edqnv zrxog kdyh wr frpshqvdwh wklv

nlqg ri ulvn zlwk d ulvn suhplxp irup wkh ehjlqqlqj ri wkh uhodwlrqvkls rq1 Krzhyhu/ dv wklv

suhplxp zrxog rqo| lqfoxgh wkh lpplqhqw fuhglw ulvn lw zloo suredeo| eh txlwh vpdoo1

D ulfkhu yhuvlrq ri wklv prgho frxog eh frqvwuxfwhg zlwk whfkqltxhv ghulyhg iurp rswlrq

sulflqj1 Lq uhdolw| qhz lqirupdwlrq lq xhqflqj wkh fuhglw ulvn ri d edqn duulyhv frqwlqxrxvo|

lq wlph/ vr wkdw wkh fuhglw ulvn iroorzv d mxps gl�xvlrq surfhvv1 Wkh edqn fdq khgjh djdlqvw

wkh frqwlqxrxv frpsrqhqwv ri wklv surfhvv exw lv irufhg wr frpshqvdwh wkh mxpsv e| ulvn

suhplxp1 Olnh lq Kropvwuùp2Plojurp +4<;:, wkh frqwudfw jlylqj wkh hqwuhsuhqhxu rswlpdo

lqfhqwlyh wr lq xhqfh wklv surfhvv frxog eh dqdo|}hg1 Lw frxog eh vkrzq wkdw kljko| yrodwloh

exvlqhvvhv pdnh iuhtxhqw prqlwrulqj qhfhvvdu|1 Wkh kljk prqlwrulqj frvwv frxog eh d uhdvrq

qrw wr �qdqfh wkhvh surmhfwv ru wr suhihu qrq0prqlwruhg lqfhqwlyhv wkurxjk htxlw| �qdqfh1

6 Fuhglw Udwlrqlqj dqg Uhsxwdwlrq

Wklv sduw zloo dqdo|}h zkdw kdsshqv li wkh edqn lv qrw d qrq0sur�w pd{lpl}lqj rujdql}dwlrq

dqg li wkh fuhglw ulvn lv qrw frqwudfwleoh1 Lw zloo eh ghprqvwudwhg krz wkh skhqrphqrq ri
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fuhglw udwlrqlqj fdq eh h{sodlqhg e| wkh qhfhvvlw| ri wkh edqnv wr pdlqwdlq d jrrg uhsxwdwlrq1

Lq idfw/ wkhuh duh wzr glvwlqfw phfkdqlvpv zklfk zloo ohdg wr fuhglw udwlrqlqj xqghu gl�huhqw

flufxpvwdqfhv1 Rqh zloo udwkhu eh revhuyhg lq vwdeoh hfrqrplhv/ wkh rwkhu zloo eh suhydlolqj

lq ulvn| hqylurqphqwv1

Wkh lqwxlwlrq ri wkh gluhfw phfkdqlvp lv hdv| wr xqghuvwdqg1 Li wkh frqwudfw doorzv wkh

edqn wr lqfuhdvh wkh lqwhuhvw udwh/ �upv duh diudlg wr eh h{sorlwhg e| wkh edqn1 Wkh| pd|

revhuyh wkh sdvw ehkdylru ri wkh edqn ehiruh dsso|lqj iru d fuhglw1 Li wkh| duh qrw deoh

wr glvwlqjxlvk ehwzhhq mxvwl�hg dqg qrq0mxvwl�hg uhqhjrwldwlrqv ri wkh lqwhuhvw udwh/ wkh|

pd| suhihu qrw wr jr wr d edqn zklfk kdv uhqhjrwldwhg wrr pdq| fuhglwv1 Dqwlflsdwlqj wklv/

krqhvw edqnv pd| eh uhoxfwdqw wr �qdqfh sur�wdeoh exw kljko| ulvn| �upv/ iru zklfk wkh

fuhglwv kdyh wr eh uhqhjrwldwhg txlwh riwhq1 Edqnv kdyh wr wudgh r� wkh orvvhv iurp qrw

�qdqflqj ulvn| �upv wrgd| djdlqvw wkh orvvhv iurp lwv glplqlvkhg uhsxwdwlrq lq wkh ixwxuh1

Wklv phfkdqlvp ehfrphv hvshfldoo| uhohydqw li wkhuh duh pdq| �upv zlwk orz ulvn dqg rqo|

d ihz ulvn| �upv1 Edqnv zloo eh uhoxfwdqw wr hqgdqjhu wkhlu uhsxwdwlrq lq vxfk d vlwxdwlrq1

Wkh| zloo qrw jdlq yhu| pxfk iurp �qdqflqj wkh ihz kljk0ulvn �upv/ exw pd| orrvh d orw

li wkh orz0ulvn �upv gr qrw frph edfn lq wkh ixwxuh1 Wklv frxog eh wkh uhdvrq zk| fuhglw

udwlrqlqj lv d frqfhuq lq pdwxuh dqg vwdeoh hfrqrplhv olnh Jhupdq|1 Wkhuh wkh qxpehu ri

�upv zklfk fdq eh �qdqfhg doprvw zlwkrxw lqfxuulqj ulvn lv vxevwdqwldoo| odujhu wkdq wkh

dprxqw ri sur�wdeoh exw kljko| ulvn| �upv1

Krzhyhu/ wkhuh lv d vhfrqg phfkdqlvp zklfk lqgluhfwo| ohdgv wr fuhglw udwlrqlqj lq xq0

vwdeoh hqylurqphqwv1 Li wkh vdpsoh ri �upv lv udwkhu ulvn|/ fuhglwv kdyh wr eh uhqhjrwldwhg

yhu| riwhq1 Wklv phdqv wkdw/ hyhq dw krqhvw edqnv/ d orw ri uhqhjrwldwlrqv fdq eh revhuyhg1

Lq wklv fdvh/ �upv zloo qrw wdnh d uhqhjrwldwlrq yhu| vhulrxvo|1 Wklv lq wxuq zloo ghwhulrudwh

wkh lqfhqwlyhv ri rssruwxqlvwlf edqnv wr ehkdyh fruuhfwo|/ wkh uhsxwdwlrq phfkdqlvp zloo

euhdn grzq1 Rqo| e| udwlrqlqj fuhglw dqg vhohfwlqj d vpdoo vdpsoh ri �upv zlwk orz ulvn/

krqhvw edqnv duh vwloo deoh wr pdlqwdlq d uhsxwdwlrq1 Li krqhvw edqnv duh qrw deoh wr ghfuhdvh

wkh fuhglw ulvn lq wkhlu vdpsoh ehorz d fulwlfdo ydoxh/ qr uhsxwdwlrqdo htxloleulxp pd| eh
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vxvwdlqdeoh dqg prqlwruhg �qdqfh pd| ehfrph lpsrvvleoh dowrjhwkhu1 Frqwudu| wr wkh �uvw

vfhqdulr/ wklv lv d vlwxdwlrq prvw suredeo| hqfrxqwhuhg lq kljko| xqvwdeoh hfrqrplhv/ iru

h{dpsoh lq ghyhorslqj frxqwulhv ru hfrqrplhv lq wudqvlwlrq1

614 Wkh prgho

Wkhuh duh wzr pdlq phwkrgv ri prghoolqj uhsxwdwlrq1 Rqh srvvlelolw| lv wr frqvwuxfw dq

lq�qlwho| uhshdwhg jdph/ zkhuh wuljjhu vwudwhjlhv fdq eh xvhg wr hqirufh d ehkdylru zklfk

zrxog eh qr htxloleulxp ri wkh vwdjh jdph1 Wklv dssurdfk kdv ehhq xvhg lq prvw ri wkh

edqnlqj olwhudwxuh +h1j1 Vkdush +4<<3,/ Edjqlrol +4<<5,/ Glqf +4<<:,,1 Krzhyhu/ iru wklv

nlqg ri prghov lw lv lpsruwdqw wkdw wkh �upv shuihfwo| revhuyh wkh edqnv dfwlrq/ dv rqo|

rqh ghyldwlrq ru zurqj revhuydwlrq ohdgv wr d euhdngrzq ri wkh uhsxwdwlrqdo htxloleulxp1

Vlqfh lpshuihfw revhuydelolw| lv fuxfldo iru h{sodlqlqj udwlrqlqj/ wkh dssurdfk lv qrw yhu| zhoo

vxlwhg iru wkh sxusrvh ri wklv sdshu1

Wkhuhiruh/ lq wklv sdshu/ uhsxwdwlrq lv prghohg lq d �qlwho| uhshdwhg jdph lq wkh wudglwlrq

ri Nuhsv hw doll1 +4<;5,/ zkhuh wkh suhvhqfh ri luudwlrqdoo| krqhvw w|shv ri sod|huv lqgxfhv

rssruwxqlvwlf sod|huv wr plplf krqhvw ehkdylru1 Ehqderx dqg Odurtxh +4<<5, ru Ixghqehuj

dqg Ohylqh +4<<5, kdyh vkrzq wkdw uhsxwdwlrq lv vxvwdlqdeoh lq wkhvh jdphv hyhq zlwk

lpshuihfw revhuydelolw| ri rqh sod|hu*v dfwlrqv1 Vlqfh wzr uhshwlwlrqv ri wkh vwdjh jdph

duh douhdg| vx!flhqw wr revhuyh fuhglw udwlrqlqj/ wkh prgho lv olplwhg wr wklv fdvh1 Dv xvxdo

lq uhsxwdwlrq jdphv/ pruh uhshwlwlrqv zrxog ghfuhdvh wkh iudfwlrq ri krqhvw dqg glvkrqhvw

sod|huv qhfhvvdu| iru vxvwdlqlqj wkh htxloleulxp/ exw qrw fkdqjh wkh txdolwdwlyh h�hfwv1

Dvvxpswlrqv Hdfk shulrg/ d frqwlqxxp zlwk pdvv rqh ri wkh �upv ghvfulehg lq vhfwlrq

5 duulyhv1 Wkh �upv gl�hu lq wkh h{ dqwh suredelolw| zlwk zklfk wkh| hqwhu lq wkh ulvn|

vwdwh1 Wkh| duh rughuhg e| ulvnlqhvv dqg lqgh{hg e| d sdudphwhu % 5 dfc �o � D kljkhu lqgh{

% lpsolhv d kljkhu ulvn1 Wkh h{ dqwh suredelolw| zlwk zklfk d �up % hqwhuv lq wkh ulvn|

vwdwh/ hyhq wkh rzqhu lqyhvwv wkh �uvw ehvw h�ruw e
W

c lv ghqrwhg e| R EeWc %�1 Wkh iudfwlrq

4:



b E%� ri �upv wkdw hqwhu lq d ulvn| vwdwh/ li doo �upv zlwk % 5 dfc 	%o duh �qdqfhg/ fdq wkhq eh

fdofxodwhg dv=

b E	%� '
�

	%

]
	%

f

R EeWc %� _%� +57,

Lw lv dvvxphg wkdw/ zkhuhdv prqlwruhg �qdqfh lv srvvleoh/ wkh prudo kd}dug sureohp lv

wrr vhulrxv iru dup*v ohqjwk �qdqfh wr eh ihdvleoh1 Khqfh wkh �upv kdyh qr dffhvv wr wkh

erqg pdunhw1 Wkh �upv kdyh wr jhw �qdqfhg e| d prqrsrolvwlf edqn zklfk pd| eh ri rqh ri

wkuhh srvvleoh w|shv1 Zlwk suredelolw|�c wkh edqn lv wuxvwzruwk| dqg rqo| uhqhjrwldwhv wkh

lqwhuhvw udwh li �upv kdyh uhdoo| hqwhuhg lq d ulvn| vlwxdwlrq1 Zlwk suredelolw| �/ wkh edqn

lv dq rssruwxqlvw zkr uhqhjrwldwhv wkh lqwhuhvw udwh zkhqhyhu wklv fdq eh grqh zlwkrxw

orrvlqj ixwxuh fxvwrphuv dqg zlwk suredelolw| � ' � � k � qc wkh edqn lv d xvxuhu zkr

dozd|v h{sorlwv d elj iudfwlrq �

2
	 b� 	 � ri lwv fxvwrphuv1 Doo w|shv ri edqnv vwudwhjlfdoo|

fkrrvh wkh iudfwlrq 	% ri �upv wkh| zdqw wr �qdqfh1 Rqo| wkh rssruwxqlvwlf edqnv dovr ghflgh

vwudwhjlfdoo| derxw wkh dprxqw + ri �upv wkh| zdqw wr h{sorlw1

Lw lv dvvxphg wkdw dq rssruwxqlvwlf edqn h{sorlwv vxffhvvixo dqg ulvn| �upv zlwk htxdo

suredelolw|1 H{sorlwdwlrq zloo |lhog pruh iru �upv zklfk duh jrlqj wr vxffhhg wkdq iru �upv

zklfk duh jrlqj wr hqwhu lq d ulvn| vlwxdwlrq1 Krzhyhu/ rq h{shfwdwlrq dq h{sorlwlqj edqn

zloo h{wudfw wkh �uvw ehvw vxusoxv �8�� Li rssruwxqlvwlf edqnv kdyh ghflghg qrw wr h{sorlw d

�up wkh| gr qrw vnlp ri wkh hqwluh vxusoxv/ hyhq zkhq wkh �up hqwhuv lq d ulvn| vlwxdwlrq1

Wkh| rqo| dgdsw wkh lqwhuhvw udwh wr wkh qhz ulvn1

Wkhuh duh wzr jhqhudwlrqv ri �upv1 Wkh �upv ri wkh vhfrqg jhqhudwlrq revhuyh wkh

dprxqw ri 	% �upv �qdqfhg/ exw kdyh lpshuihfw lqirupdwlrq derxw wkh ehkdylru ri wkh edqn

lq wkh �uvw shulrg1 Wklv lv prghohg e| dvvxplqj wkdw wkh| udqgrpo| gudz wzr �upv rxw ri

wkh vdpsoh �qdqfhg e| wkh edqn lq wkh �uvw shulrg1 Wkh| duh deoh wr vhh li wkh lqwhuhvw udwhv

ri wkhvh wzr �upv kdyh ehhq uhqhjrwldwhg/ exw wkh| gr qrw nqrz zkhwkhu wklv zdv mxvwl�hg

ru qrw1 Ghshqglqj rq wkhlu revhuydwlrq/ wkh| ghflgh wr jr wr wkh edqn ru qrw wr �qdqfh wkh

surmhfw1 Li wkh ulvn ri ehlqj h{sorlwhg lv wrr kljk/ hyhqwxdoo| wkh h{shfwhg uhwxuq zloo eh
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vpdoohu wkdq wkh h�ruw wkh| kdyh wr lqyhvw dqg wkh| zloo jlyh xs wkhlu surmhfw1

Vhwwlqj ��, ' e�u ' f lq htxdwlrq 4: jlyhv wkh sur�w zklfk d qrq0h{sorlwlqj edqn lv deoh

wr pdnh/ ghshqglqj rq wkh h{sorlwdwlrq suredelolw| 4 h{shfwhg e| wkh �upv1

Z ' �8� �
e8�

E� � 4�
+58,

Wkh fulwlfdo h{sorlwdwlrq ohyho iru zklfk krqhvw edqnv zloo qrw eh deoh wr r�hu d fuhglw frqwudfw

dq| pruh lv 	4 ' � �
e
8�

�
8�

1 Iru 4 kljkhu wkdq 	4c wkh suredelolw| ri qrw ehlqj h{sorlwhg lv vr

vpdoo wkdw lqyhvwlqj wkh qhfhvvdu| h�ruw lv qrw zruwkzkloh iru wkh �up1

Wkh edqnv* vwudwhjlhv= Lq sulqflsoh wkh edqn ghflghv hdfk shulrg derxw % dqg + li lw lv

dq rssruwxqlvwlf w|sh ru rqo| derxw % li lw lv wkh krqhvw w|sh ru wkh xvxuhu1 Krzhyhu/ vrph

ri wkh fkrlfhv fdq eh wulyldoo| ghwhuplqhg1 Dv wkhuh lv qr uhdvrq wr pdlqwdlq d uhsxwdwlrq

diwhu wkh odvw shulrg ri wkh jdph/ doo w|shv ri edqnv zloo �qdqfh wkh hqwluh vdpsoh ri wkh

�upv lq wkh odvw shulrg1 Lq dgglwlrq/ rssruwxqlvwlf edqnv zloo h{sorlw doo �upv1

Dv wkh vhfrqg shulrg*v �upv duh deoh wr shuihfwo| revhuyh wkh dprxqw % ri �upv �qdqfhg

lq wkh �uvw shulrg/ wkh xvxuhuv dqg wkh rssruwxqlvwlf w|shv kdyh wr h{dfwo| plplf wkh ghflvlrq

zklfk lv rswlpdo iru wkh krqhvw edqn1 Zh fdq wkhuhiruh uhgxfh wkh ghflvlrq yduldeohv ri wkh

edqnv wr wkh dprxqw % ri �upv �qdqfhg lq e| wkh krqhvw edqn lq wkh �uvw shulrg dqg wkh

iudfwlrq + ri �upv h{sorlwhg e| wkh rssruwxqlvwlf w|shv lq wkh �uvw shulrg1

Wkh �upv* vwudwhjlhv= Wkh �uvw shulrg*v �upv rqo| kdyh wkh fkrlfh wr jr wr wkh edqn ru

qrw1 Wkh lqirupdwlrq vhw ri wkh vhfrqg shulrg*v �upv kdv wkh wkuhh srvvleoh hohphqwv �qr

uhqhjrwldwlrq �/ �rqh uhqhjrwldwlrq�/ �wzr uhqhjrwldwlrqv�1 Khqfh wkh| fdq fkrrvh dprqj wkh

wkuhh vwudwhjlhv= �jr wr hyhu| edqn�/ �jr wr d edqn zklfk kdv ohvv wkdq wzr uhqhjrwldwlrqv�/

�rqo| jr wr d edqn li |rx gr qrw revhuyh d uhqhjrwldwlrq�1

Vxppdul}lqj wklv glvfxvvlrq/ diwhu kdylqj holplqdwhg wkh wulyldo fkrlfhv/ wkh jdph kdv

wkh iroorzlqj vwuxfwxuh1
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Vwuxfwxuh ri wkh jdph=

41 Lq wkh �uvw shulrg/ d frqwlqxxp ri �upv vhhn �qdqfh1

4141 Hdfk �upv ghflghv zkhwkhu wr dsso| iru fuhglw ru qrw1

4151 Wkh edqn ghflghv derxw wkh iudfwlrq % ri �upv lw lv zloolqj wr �qdqfh1

4161 Dq rssruwxqlvwlf edqn ghflghv derxw wkh iudfwlrq + ri �upv lw zdqwv wr h{sorlw1

4171 Wkh vwdjh jdph wdnhv sodfh iru hyhu| �up1

51 Lq wkh vhfrqg shulrg/ d qhz frqwlqxxp ri �upv duulyhv

5141 Hyhu| �up revhuyhv fuhglw uhqhjrwldwlrqv iru wzr rog �upv1

5151 Hyhu| �up ghflghv zkhwkhu wr dsso| iru fuhglw ru qrw1

5161 Wkh vwdjh jdph wdnhv sodfh1

Lw pljkw eh xvhixo wr uhfdoo wkh vwdjh jdph=

41 Wkh �upv lqyhvw lq h�ruw1

51 Wkh vwdwh ri qdwxuh pdwhuldol}hv iru hdfk �up1

61 Edqnv uhqhjrwldwh lqwhuhvw udwhv1

71 Wkh �upv* rxwfrph pdwhuldol}hv dqg fuhglw lv sdlg edfn1

Wzr wklqjv fdq ghvwur| d uhsxwdwlrq phfkdqlvp lq wklv vhwwlqj= orz sur�w pdujlqv dqg

d wrr ulvn| vdpsoh1 Li wkh jdlqv iurp h{sorlwlqj �upv duh yhu| elj frpsduhg wr wkh uhqwv

hduqhg zlwk wuxvwzruwk| ehkdylru/ wkh edqnv zloo kdyh qr lqfhqwlyhv wr vxvwdlq d uhsxwdwlrqdo

htxloleulxp1 Wklv lv d zhoo nqrzq h�hfw zklfk kdv ehhq ghulyhg iru h{dpsoh e| Glqf +4<<:,1

Wkh vhfrqg uhdvrq zk| wkh uhsxwdwlrq phfkdqlvp fdq qrw eh vxvwdlqdeoh lv wkh suhvhqfh

ri wrr pxfk jrrg/ exw ulvn| �upv1 Li d orw ri �upv hqwhu lqwr wkh ulvn| vwdwh/ hyhq wuxvwzruwk|

edqnv zloo kdyh wr uhqhjrwldwh wkh lqwhuhvw udwh txlwh riwhq1 Wklv pd| pdnh lw gl!fxow iru d

�up wr glvwlqjxlvk ehwzhhq d xvxuhu dqg d wuxvwzruwk| edqn1 Dv d frqvhtxhqfh/ wkh �upv

pd| qrw uhdfw yhu| vhyhuho| xsrq revhuylqj d uhqhjrwldwlrq ri wkh lqwhuhvw udwh1 Wkh| zloo

eh zloolqj wr jr wr d edqn hyhq li wkh| nqrz wkdw lw kdv suhylrxvo| uhqhjrwldwhg fuhglwv/

ehfdxvh wkh| nqrz wkdw zlwk d kljk suredelolw| lv zdv mxvwl�hg1 Exw wkhq/ wkh rssruwxqlvwlf
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edqnv zloo uhdol}h wkdw wkh| fdq h{sorlw dw ohdvw vrph �upv zlwkrxw orvlqj d odujh qxpehu ri

fxvwrphuv lq wkh ixwxuh1 Ilqdoo|/ li �upv dqwlflsdwh wkdw rssruwxqlvwlf sod|huv zloo h{sorlw

wkhp/ wkh| zloo suhihu qrw wr dsso| iru fuhglw1 Lq vxfk d vlwxdwlrq/ fuhglw udwlrqlqj fdq khos wr

hvwdeolvk d uhsxwdwlrqdo htxloleulxp/ li lw vx!flhqwo| uhgxfhv wkh dyhudjh ulvn lq wkh vdpsoh1

Zh vxppdul}h wklv glvfxvvlrq lq d sursrvlwlrq=

Sursrvlwlrq 4 Lq vlwxdwlrqv zkhuh qr uhsxwdwlrqdo htxloleulxp lv vxvwdlqdeoh zkhq doo �upv

duh �qdqfhg/ fuhglw udwlrqlqj fdq pdnh ohqglqj srvvleoh li lw uhgxfhv wkh ulvn ri wkh edqn*v

fuhglw sruwirolr vx!flhqwo|1

Surri1 Vhh Dsshqgl{ D1314

Li wkh ulvn fdqqrw eh orzhuhg vx!flhqwo|/ �qdqfh pd| ehfrph lpsrvvleoh dowrjhwkhu1 Lq

wklv fdvh rqo| qrq sur�w0pd{lpl}lqj edqnv zloo vwloo eh deoh wr surylgh fuhglw1

Lq wkh deryh fdvh/ wkh wuxvwzruwk| edqnv kdg wr udwlrq fuhglw ehfdxvh rwkhuzlvh qr �0

qdqflqj zrxog kdyh ehhq srvvleoh1 Krzhyhu/ lw pd| hyhq eh rswlpdo wr udwlrq fuhglw lq

vlwxdwlrqv zkhuh dq xqudwlrqhg uhsxwdwlrqdo htxloleulxp zrxog eh vxvwdlqdeoh1 Li d uhsxwd0

wlrqdo htxloleulxp lv vxvwdlqdeoh/ lq wkh �uvw shulrg wuxvwzruwk| edqnv hduq Z� ' Z Eb
�
��

dqg lq wkh vhfrqg shulrg Z2 ' Z E� n q� iru hdfk �up wkh| �qdqfh1

Li wkh| �qdqfh d iudfwlrq % lq wkh �uvw shulrg/ lq wkh vhfrqg shulrg zlwk suredelolw|

�� E� � b| E%��
2
d �up revhuyhv d uhqhjrwldwlrq ri wkh lqwhuhvw udwh dqg suhihuv qrw jr wr wkh

edqn1 Wkhuhiruh/ wkh wzr shulrg sur�w ri wkh edqn zloo eh=

%Z� n E� � b| E%��
2
Z2 +59,

Ghshqglqj rq wkh irup ri b| E%� c wkh pd{lpxp ri wklv ixqfwlrq pd| olh lq wkh lqwhulru ri

Efc �o1 Lq wklv fdvh/ wkh �up zloo udwlrq fuhglw lq wkh �uvw shulrg1 Wkh �uvw rughu frqglwlrq

Z� � 2 E�� b| E%��b
�

|
E%�Z2 ' f +5:,

lv qhfhvvdu|/ exw qrw vx!flhqw1 Wkh lqwhulru pd{lpxp pd| qrw eh wkh joredo rqh1 Ilqdqflqj
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doo �upv lq wkh �uvw shulrgpd| vwloo eh pruh sur�wdeoh1 Wkh iroorzlqj sursrvlwlrq vxppdul}hv

wklv uhvxow1

Sursrvlwlrq 5 Fuhglw udwlrqlqj rffxuv li wkh ixqfwlrq %Z�nE�� b| E%��
2
Z2 kdv dq lqwhulru

pd{lpxp rq Efc �o1

Lw lv qrw hdv| wr jlyh pruh lqwxlwlyh fulwhuld wr ghwhuplqh zkhwkhu fuhglw udwlrqlqj zloo

rffxu1 D yhu| vlpsoh h{dpsoh pd| khos wr uhgxfh wkh qxpehu ri sdudphwhuv dqg idflolwdwh

wkh xqghuvwdqglqj1 Dvvxph Z� ' Z2 dqg wkdw wkh vdpsoh rqo| frqvlvwv ri d iudfwlrq 1 ri

ulvnohvv �upv dqg � � 1 �upv zlwk wkh suredelolw| 	R ri hqwhulqj lq wkh ulvn| vwdwh1

Fruroodu| 6 Fuhglw zloo eh udwlrqhg li 	R :
�

�n
I
1
�

Surri1 Vhh Dsshqgl{ D1315

Fuhglw udwlrqlqj lv pruh suredeoh/ wkh kljkhu wkh iudfwlrq ri ulvnohvv �upv dqg wkh kljkhu

wkh ulvn ri wkh ulvn| �upv1 Lqwxlwlyho|/ wkh �uvw rughu frqglwlrq Z��2 E� � b| E%��b
�

|
E%� Z2 ' f

krogv li b
�

|
E%� lv elj dqg b| E%� vpdoo/ l1h1 li e| �qdqflqj pruh �up rqh dggv frqvlghudeoh

ulvn wr d uhodwlyho| vdih vdpsoh1 Dw wkh vdph wlph/ % vkrxog qrw eh wrr vpdoo ehfdxvh wkhq

lw pljkw eh pruh sur�wdeoh wr �qdqfh doo ulvn| �upv lqvwhdg ri d ihz vdih rqhv/ l1h1 wkhq wkh

pd{lpxp pd| eh rq wkh erughu1

615 Glvfxvvlrq

Lq wklv sdshu/ rqo| vrph ri wkh frqvhtxhqfhv ri wkh uhsxwdwlrq0edvhg dssurdfk kdyh ehhq

h{soruhg1 Vrph dgglwlrqdo frqfoxvlrqv dqg srvvleoh h{whqvlrqv zloo eh glvfxvvhg lq wklv

sdudjudsk1

Iru h{dpsoh/ wkh prgho frxog eh hdvlo| h{whqghg wr h{sodlq h{fhvv oltxlgdwlrq e| edqnv1

Edqnv zklfk duh frqfhuqhg derxw wkhlu uhsxwdwlrq pd| suhihu wr oltxlgdwh ulvn| �upv lqvwhdg

ri udlvlqj wkh lqwhuhvw udwhv/ hyhq li oltxlgdwlrq lv lqh!flhqw1 Frqwudu| wr udlvlqj wkh lqwhuhvw

udwh/ oltxlgdwlqj lv qrw sur�wdeoh zkhq dssolhg wr d khdowk| �up1 Lw lv rqo| udwlrqdo li

55



wkh �up lv uhdoo| lq d gl!fxow vlwxdwlrq1 Wkhuhiruh/ oltxlgdwlrq fdqqrw eh plvlqwhusuhwhg

dv dq dwwhpsw wr h{sorlw lqirupdwlrqdo uhqwv1 Oltxlgdwlrq zloo idflolwdwh wkh hvwdeolvkphqw

ri uhsxwdwlrq/ exw qrw vroyh wkh udwlrqlqj sureohp1 Qrz/ wkh ulvn| �upv pd| eh udwlrqhg

ehfdxvh wkh| duh xqsur�wdeoh li wkh| duh oltxlgdwhg lq d gl!fxow vlwxdwlrq1

Dqrwkhu vlpsoh h{whqvlrq zrxog eh wkh lqwurgxfwlrq ri dup*v ohqjwk �qdqfh1 Vlplodu

wr wkh Udmdq +4<<5, sdshu/ wkh prgho frxog wkhq eh xvhg wr dqdo|}h wkh fkrlfh ri d �up

ehwzhhq edqn dqg pdunhw �qdqfh1

Lqvwhdg ri dvvxplqj wkdw wkhuh duh gl�huhqw w|shv ri edqnv/ wkh ghflvlrq ri wkh edqn wr

h{sorlw fxvwrphuv frxog dovr eh uhodwhg wr wkh �qdqfldo vlwxdwlrq ri wkh edqn1 Edqnv zklfk

duh lq d oltxlglw| fulvlv pd| kdyh wr h{sorlw fxvwrphuv lq rughu wr phhw wkhlu reoljdwlrqv/ ru

pd| mxvw eh xqzloolqj ru xqdeoh wr surylgh fuhglw zkhq qhfhvvdu|1 Iru h{dpsoh/ suxghqwldo

uhjxodwlrq olplwv wkh h{whqg wr zklfk fuhglwv fdq eh jlyhq e| d edqn lq �qdqfldo gl!fxowlhv1

Edqnv zklfk �qdqfh d orw ri ulvn| surmhfwv pd| eh pruh olnho| wr hqwhu lq d oltxlglw| fulvlv

li wkh| duh qrw shuihfwo| glyhuvl�hg1 Shhn dqg Urvhqjuhhq +4<<:, ru Krxvwrq/ Mdphv dqg

Pdufxv +4<<9, surylgh hylghqfh wkdw wkh frqvwudlqwv ri suxghqwldo uhjxodwlrqv fdq eh elqglqj

dqg wkdw frqvhtxhqwo| fuhglw vxsso| fkdqjhv zlwk d edqn*v �qdqfldo vlwxdwlrq1 Wkhuhiruh/

�upv pd| suhihu pruh vwdeoh edqnv1 Ri frxuvh/ wkh| dovr suhihu vwdeoh edqnv ehfdxvh lw

pd| eh gl!fxow dqg h{shqvlyh wr rewdlq prqlwruhg fuhglw iurp dqrwkhu edqn li wkh rzq

krxvhedqn kdv jrqh edqnuxsw1

7 Frqfoxvlrq

Xvlqj wkh vlpsohvw srvvleoh pdwkhpdwlfdo vshfl�fdwlrqv wklv sdshu kdv wulhg wr irupdol}h krz

d forvh �qdqflqj uhodwlrqvkls/ zklfk jlyhv d edqn d orw ri edujdlqlqj srzhu pd| lqfuhdvh

h!flhqf| exw fuhdwhv dw wkh vdph wlph d frpplwphqw sureohp iru wkh edqn/ zklfk fdq rqo|

eh vroyhg e| d srvvleo| lqh!flhqw uhsxwdwlrq phfkdqlvp1

Wkh prgho kdv lpsolfdwlrqv iru edqn pdqdjhphqw dv zhoo dv iru srolf| pdnlqj1 Wkh prvw

56



lpsruwdqw ohvvrq lv gh�qlwho| wkdw edqn �qdqfh lv ixqgdphqwdoo| gl�huhqw iurppdunhw0edvhg

�qdqflqj wkurxjk erqgv dqg htxlw|1 Pdqdjhphqw dqg ydoxdwlrq whfkqltxhv ghulyhg iurp wkh

fdslwdo pdunhwv vkrxog qrw eh vlpso| dssolhg wr edqn ohqglqj1 Vkruw0whup sur�w rulhqwhg

vwudwhjlhv/ zklfk qhjohfw uhsxwdwlrqdo frqfhuqv pd| kdyh vhyhuh frqvhtxhqfhv zkhq dssolhg

wr d edqn1 Lw lv ri frxuvh dozd|v srvvleoh wr fdvk lq wkh uhsxwdwlrq dqg eulh | lqfuhdvh wkh

sur�w ri d edqn/ exw wklv zloo kdyh luuhyhuvleoh frqvhtxhqfhv iru lwv ixwxuh sur�wv1

Lq sduwlfxodu/ uhsxwdwlrq fdq qrw rqo| eh ghvwur|hg e| qrq0frrshudwlyh ehkdylru1 Iuh0

txhqw uhvwuxfwxudwlrqv ri wkh ohqglqj whfkqltxhv dqg iuhtxhqw fkdqjhv lq wkh edqn shuvrqqho

pd| dovr pdnh wkh �upv ihho wkdw wkh sdvw pd| qrw eh d jrrg lqglfdwru iru wkh edqn*v ixwxuh

ehkdylru1 Ri frxuvh/ fkdqjlqj d edqn*v lpdjh pd| khos wr lqfuhdvh d edqn*v uhsxwdwlrq li lw

lv douhdg| edg1

Wkh prgho dovr xqghuolqhv wkh lpsruwdqfh ri wkh ordq r!fhuv dqg wkh lqirupdo lqirupdwlrq

wkh| srvvhv1 Wkh| vkrxog qrw rqo| eh frqvlghuhg dv d frvwo| glvwulexwlrq v|vwhp ri wkh edqn*v

surgxfw1 Lq sduwlfxodu/ wkh|/ udwkhu wkdq wkh edqn dv d zkroh/ pd| eh wkh rqhv lq zklfk d

�up wuxvwv1 Hyhq li wkhlu lqirupdwlrq froohfwlrq wdvnv frxog eh fduulhg rxw pruh h!flhqwo|

e| frpsxwhul}hg vfrulqj dqg fuhglw vxshuylvlrq whfkqltxhv/ ordq pdqdjhuv pd| eh qhfhvvdu|

iru hvwdeolvklqj uhsxwdwlrq1 Wklv dovr frq�upv Plwxvfk*v +4<<8, uhvxow wkdw wkh prqhwdu|

lqfhqwlyhv ri ordq r!fhuv vkrxog qrw lqflwh wkhp wr h{wudfw vkruw whup sur�wv iurp wkh �up1

Lw kdv douhdg| ehhq phqwlrqhg wkdw wkh prgho fdq eh xvhg wr mxvwli| wkh h{lvwhqfh ri

qrq0sur�w pd{lpl}lqj edqnv/ vshfldol}hg lq ohqglqj wr vpdoo/ lqqrydwlyh dqg ulvn| �upv1

Dqrwkhu srolf| uhfrpphqgdwlrq wkdw fdq eh mxvwl�hg zlwk wkh prgho lv wr lpsohphqw ehwwhu

wudqvsduhqf| dqg glvforvxuh uhjxodwlrqv1 Wklv zloo idflolwdwh wkh hvwdeolvkphqw ri uhsxwdwlrq

dqg lqfuhdvh wkh frpshwlwlrq ri edqnv lq wkh lqwhuphgldu| vwdjh ri d ohqglqj uhodwlrqvkls1

Dq lqwhuhvwlqj vlgh h�hfw ri wkh prgho lv wkdw wkh uhsxwdwlrq ri edqnv lq jhqhudo d�hfwv

wkh ihdvlelolw| ri wuxvwzruwk| ehkdylru1 Li wkh suredelolw| ri xvxulrxv ehkdylru ehfrphv wrr

kljk/ wuxvwzruwk| edqnv zloo qrw eh deoh wr r�hu sur�wdeoh frqwudfwv1 Wklv frxog dovr khos

wr h{sodlq zk| wkh hfrqrplf uhfryhu| diwhu edqnlqj fulvhv pd| eh gl!fxow1 Wluroh +4<<9,
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vkrzv wkdw rqfh wkh uhsxwdwlrq ri d jurxs kdv ehhq ghvwur|hg/ iru h{dpsoh e| d udqgrp

vkrfn/ lw pd| eh lpsrvvleoh wr uhexlog uhsxwdwlrq1 Wkhuhiruh/ li lq d fulvlv d odujh qxpehu

ri edqnv kdg wr h{sorlw wkhlu fxvwrphuv lq rughu wr dyrlg edqnuxswf|/ lw zloo eh gl!fxow wr

uh0hvwdeolvk wkh uhsxwdwlrq0edvhg uhodwlrqvkls0edqnlqj1

D Dsshqgl{

D1314 Surri ri sursrvlwlrq 4

Surri1 Sursrvlwlrq 4 lv suryhq e| jlylqj d jhqhulf h{dpsoh ri dq hfrqrp| lq zklfk fuhglw

udwlrqlqj rffxuv1

Ohw k ' q ' � ' �

�
c b| ' f�2c b� ' f�.c 	4 ' f�Sc Z 	 �

2
� Vxssrvh wkdw wkh ulvn sur�oh ri

wkh hfrsqrp| lv vxfk wkdw/ e| udwlrqlqj fuhglw dqg rqo| �qdqflqj d iudfwlrq 	%c wkh dyhudjh

ulvn lq wkh vdpsoh fdq eh uhgxfhg wr b| E	%� ' f��� Lw zloo eh vkrzq wkdw qrqh ri wkh �upv*

vwudwhjlhv ohdgv wr dq htxloleulxp li doo �upv duh �qdqfhg1 Wkh rqo| srvvlelolw| iru krqhvw

dv zhoo dv rssruwxqlvwlf edqnv wr exlog xs d jrrg uhsxwdwlrq dqg �qdqfh �upv lv wr uhgxfh

wkh dprxqw ri ulvnlqhvv dprqj wkhlu folhqwv e| uhgxflqj %c l1h1 e| udwlrqlqj wkh pruh ulvn|

�upv1

Vroylqj wkh jdph e| edfnzdug lqgxfwlrq/ wkh �upv* vwudwhjlhv lq wkh odvw shulrg kdyh wr

eh frqvlghuhg �uvw1 Wzr srvvleoh vwudwhjlhv duh ihdvleoh iru wkh �upv lq wkh vhfrqg uhshwlwlrq

ri wkh jdph=

d, Wkh �upv rqo| jr wr d edqn zlwk fohdq wudfn uhfrug

e, Wkh �upv dovr jr wr d edqn li wkh| revhuyh qrw pruh wkdq rqh uhqhjrwldwlrq1

f, Wkh �upv jr wr d edqn lq dq| fdvh1

Fdvh d, Zkdw lv wkh rswlpdo dprxqw ri h{sorlwdwlrq + 5 dfc�o ri wkh rssruwxqlvwlf

sod|hu/ jlyhq wkdw �upv gr qrw jr wr d edqn wkdw wkh| nqrz wr kdyh uhqhjrwldwhg d fuhglwB Li

dq rssruwxqlvwlf edqn fkrrvhv wr h{sorlw d iudfwlrq + ri doo �upv/ d iudfwlrq b|nE�� b|� + ri
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wkh �upv kdv lwv fuhglw frqwudfw uhqhjrwldwhg1 Zlwk d suredelolw| ri d�� Eb| n E� � b|� +�o
2

qr uhqhjrwldwlrq ri lqwhuhvw udwhv lv revhuyhg lq d udqgrpo| gudzq vdpsoh ri wzr �upv� Dv

wkhuh duh qr lqfhqwlyhv wr pdlqwdlq d uhsxwdwlrq diwhu wkh jdph lv �qlvkhg dq rssruwxqlvwlf

edqn zloo dozd|v h{sorlw lq wkh odvw shulrg1 Khqfh wkh wzr0shulrg sur�w ri dq rssruwxqlvwlf

edqn fdq eh fdofxodwhg dv=

�+ n Z E�� +� n d� � Eb| n E�� b|� +�o
2
��

Wklv ixqfwlrq lv reylrxvo| frqyh{1 Lw fdq wkhuhiruh kdyh qr lqwhulru pd{lpxp/ wkh pd{lpd

zloo eh rq wkh erughuv + ' f ru + ' � 1 Li wkh edqn h{sorlwv doo fxvwrphuv lwv sur�w lv ��

Li wkh edqn grhv qrw h{sorlw dq| fxvwrphu l1h1 iru + ' fc wkh sur�w lv Z n E� � b|�
2
�� Dv

Z '
�

2
c wklv fdq rqo| eh eljjhu wkdq � li �

�

2
n E� � b|�

2
� : �

, b| 	
	b� ' ��

u
�

2
	 f�2b�

Iru vpdoo b| wkh rssruwxqlvwlf sod|huv kdyh qr lqfhqwlyhv wr h{sorlw dq| �upv lq wkh �uvw

shulrg/ wkh| zloo shuihfwo| plplf wkh krqhvw w|shv1 Iru kljkhu b| wkh rssruwxqlvwlf edqnv

zloo lpphgldwho| h{sorlw doo �upv1

Jlyhq wklv ehkdylru/ lv lw rswlpdo iru �upv wr jr wr edqnv zlwk d fohdq wudfn uhfrug/ exw

qrw wr edqnv iru zklfk wkh| kdyh revhuyhg dw ohdvw rqh qhjrwldwlrq ri wkh lqwhuhvw udwhB Zh

�uvw dvvxph wkdw doo �upv lq wkh vdpsoh duh �qdqfhg l1h1 wkdw b| ' f�2�

Qr udwlrqlqj=

Revhuylqj wzr qrq0uhqhjrwldwhg fuhglw frqwudfwv/ wkh| eholhyh wkdw wkh| zloo eh h{sorlwhg

zlwk suredelolw|=

� Eh{mfohdq� '
q E�� b|�

2 n �b
�
E� � b

�
�2

Ekn q� E�� b|�
2 n � E� � b��

2

' f�D2 	 	4�
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Vlqfh wklv lv vpdoohu wkdq 	4 �upv zloo dozd|v jr wr d edqn zlwk d fohdq wudfn uhfrug1

Wkh suredelolw| ri ehlqj h{sorlwhg e| d edqn zlwk pl{hg uhfrugv lv=

� Eh{mpl{hg� '
qb| E� � b|� n �b2

�
E� � b��

Ekn q� b| E� � b|� n �b� E�� b��

' f�DH 	 	4�

dqg wkh suredelolw| ri ehhhlqj h{sorlwhg e| d edqn zlwk edg uhfrug

� Eh{medg� '
qb2

|
n �b2

�

Ekn q�b2
|
n �b2

�

' f�S. : 	4�

Wkh suredelolw| ri ehlqj h{sorlwhg e| d edqn zlwk fohdq dv zhoo dv zlwk pl{hg wudfn uhfrug

lv vpdoohu wkdq 	4c zkhuhdv wkh suredelolw| ri ehhlqj h{sorlwhg e| d edqn zlwk edg uhfruhg lv

kljkhu wkdq 	4� Lq wklv fdvh wkh �upv zloo jr wr edqnv zlwk fohdq dqg pl{hg uhfrugv/ zklfk lv

frqwudglwru| wr dvvxpswlrq d,1

Udwlrqlqj=

Udwlrqlqj uhgxfhv wkh ulvn lq wkh vdpsoh dqg lqfuhdvhv wkh ulvn ri ehhlqj h{sorlwhg diwhu

kdylqj revhuhg d pl{hg wudfn uhfrug1 Wkh fulwlfdo ulvn ohyho fdq eh fdofxodwhg dv

� Eh{mpl{hg� '
qb| E� � b|� n �b2

�
E� � b��

Ekn q� b| E� � b|� n �b� E�� b��
' f�S

, b| ' f��2�

Li d wuxvwixo edqn uhgxfhv wkh ulvn ri lwv vdpsoh wr b| E	%� ' f��2c rssruwxqlvwv dqg xvxuhuv

zloo kdyh wr iroorz1 Iru b| E	%� ' f��2c �upv zloo kdyh qr lqfhqwlyhv wr jr wr edqnv zklfk kdyh

uhqhjrwldwhg dqg rssruwxqlvwv zloo kdyh qr lqfhqwlyhv wr h{sorlw lq wkh �uvw shulrg1 Wkhuhiruh

wklv lv dq htxloleulxp1

Fdvh e, Lw lv dvvxphg wkdw wkh �upv jr wr d edqn li wkh| revhuyh qrw pruh wkdq rqh

uhqhjrwldwlrq1
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Li �upv wklqn wkdw lq htxloleulxp wkh| duh rqo| h{sorlwhg e| xvxuhuv/ wkh rssruwxqlvw*v

sur�w ixqfwlrq lv=

�+ n Z E�� +� n
�
� � Eb| n E�� b|� +�

2
�
�� +5;,

Wkh sur�w iru ixoo h{sorlwdwlrq lv wkh vdph dv lq wkh suhylrxv fdvh1 Krzhyhu qrz wkh

sur�w iru frpsohwh krqhvw| lv Z n
�
�� b

2

|

�
�� Wkh sur�w ixqfwlrq lv qrz frqfdyh dqg kdv d

pd{lpxp dw

+ '
�� Z

2� E�� b|�
2
�

b|

E�� b|�
: f��e� +5<,

Khqfh wkh rssruwxqlvwlf sod|huv zloo h{sorlw d qrq}hur iudfwlrq ri wkh �upv1 Wklv lv qrw

frqvlvwhqw zlwk wkh �upv* eholhyhv1 Lv dq lqwhulru htxloleulxp srvvleohB Wkh rssruwxqlvwlf

sod|huv duh qrz uhqhjrwldwlrqj d iudfwlrq bJRR ' b| n E�� b|� + ' f� �� ri wkh �upv1 Khqfh

wkh suredelolw| ri ehhlqj h{sorlwhg e| d edqn zlwk pl{hg wudfn uhfrsug lv=

� Eh{mpl{hg� '
qbJRR E� � bJRR� n �b2

�
E� � b��

kb| E�� b|� n qbJRR E� � bJRR� n �b� E�� b��

' f�S� : 	4�

dqg qr �up zloo jr wr vxfk d edqn1

Fdvh f, Wkh suredelolw| ri ehhlqj h{sorlwhg e| d edqn zlwk d wudfn uhfruhg ri wzr

uhqhjrwldwlrqv lv=

� Eh{medg� '
qb2

|
n �b�

�

Ekn q�b2
|
n �b2

�

' f�S. : 	4�

Dv wklv lv kljkhu wkdq 	4 qr �up zloo jr wr vxfk d edqn1

D1315 Surri ri sursrvlwlrq 5

Jlyhq wkh dvvxpswlrq wkh ulvn sur�oh lv=

5;



b E	%� '
�

	%

]
	%

f

R EeWc%� _% '

;A?
A=

f iru 	% 	 1c

R2
2

	%

E	%� 1� iru 	% � 1�

+63,

Zh kdyh

b
�

E	%� '

;A?
A=

f iru 	% 	 1c

1
R2

	%
2

iru 	% � 1�

+64,

Wkh �up*v sur�w lv wkhq

��n2 E%� '

;
AA?
AA=

Z E%n �� iru 	% 	 1c

Z

%
� n

�
��

R
2

2

	%
E	%� 1�

�2
&

iru 	% � 1�
+65,

Reylrxvo| wkh ixqfwlrq lv frqyh{ rq E1c ��1Wkhuhiruh wkh pd{lpxp kdv wr eh hlwkhu dw % ' 1

ru dw % ' ��

Wkh lqwhulru pd{lpxp dw % ' 1 fruuhvsrqgv wr wkh fuhglw udwlrqlqj htxloleulxp1 Lw lv wkh

ryhudoo pd{lpxp li=

Z E1 n �� : Z
k
�n

�
�� R

2

2
E�� 1�

�
2
l

c +66,

+ R
2

2
:

�

�n
s
1
� +67,

Uhihuhqfhv

^4` Doedfk/ K1 +4<<<,/ Frusrudwh Jryhuqdqfh/ Mddnnr Krqnr Ohfwxuhv/ Khovlqnl Vfkrro ri

Hfrqrplfv dqg Exvlqhv Dgplqlvwudwlrq/ KhVH sulqw/ Khovlqnl1

^5` Drnl/ P1 dqg V1 Glqf +4<<:,/ Uhodwlrqdo Ilqdqflqj dv dq Lqvwlwxwlrq dqg lwv Yldelolw|

xqghu Frpshwlwlrq/ Vwdqirug Xqlyhuvlw|/ Plphr1
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^6` Duurz/ N1 +4<97,/ Wkh Uroh ri Vhfxulwlhv lq wkh Rswlpdo Doorfdwlrq ri Ulvn Ehdulqj/

Uhylhz ri Hfrqrplf Vwxglhv/ 65+5,=<40<91

^7` Edjolrql/ D1 +4<<5,/ Edqn0Ilup Fxvwrphu Uhodwlrqvklsv dv G|qdplf Jdph Htxloleuld/

Ulylvwd Lqwhuqd}lrqdoh gl Vflhq}h Hfrqrplfh h Frpphufldol/ 6</ +43244,= <760<8;1

^8` Ehujhu/ D1 dqg J1 Xghoo +4<<5,/ Vrph Hylghqfh rq wkh Hpslulfdo Vljql�fdqfh ri Fuhglw

Udwlrqlqj/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 433/ +8,=437;043:91

^9` Ekdwwdfkdu|d/ V1 dqg D1 Wkdnru +4<<6,/ Frqwhpsrudu| Edqnlqj Wkhru|/ Mrxuqdo ri

Ilqdqfldo Lqwhuphgldwlrq/ 6=50831

^:` Errw/ D1 Z1 dqg V1 L1 Juhhqedxp +4<<6,/ Uhsxwdwlrq dqg Glvfuhwlrq lq Ilqdqfldo Frq0

wudfwlqj/ Dphulfdq Hfrqrplf Uhylhz/ ;6/ +8,=4498044;61

^;` Fduh|/ P1/ P1 Srvw dqg V1 D1 Vkdush +4<<9,/ Grhv Frusrudwh Ohqglqj e| Edqnv dqg

Ilqdqfh Frpsdqlhv Gl�huB Hylghqfh rq Vshfldol}dwlrq lq Sulydwh Ghew Frqwudfwlqj/

Ihghudo Uhvhuyh Erdug/ Plphr1

^<` Fkhppdqxu/ W1 M1 dqg S1 Ixojklhul +4<<7,/ Lqyhvwphqw Edqn Uhsxwdwlrq/ Lqirupdwlrq

Surgxfwlrq dqg Ilqdqfldo Lqwhuphgldwlrq/ Mrxuqdo ri Ilqdqfh/ 7<=8:0:<1

^43` Fuhvv|/ U1 dqg R1 Wrlydyhq +4<<:,/ Lv wkhuh Dgyhuvh Vhohfwlrq lq wkh Fuhglw PdunhwB

Khovlqnl Vfkrro ri Hfrqrplfv/ Plphr1

^44` Gldprqg/ G1 +4<;7,/ Ilqdqfldo Lqwhuphgldwlrq dqg Ghohjdwhg Prqlwrulqj/ Uhylhz ri

Hfrqrplf Vwxglhv/ 73=6<607471

^45` Gldprqg/ G1 +4<;<,/ Uhsxwdwlrq Dftxlvlwlrq lq Ghew Pdunhwv/ Mrxuqdo ri Srolwlfdo Hfrq0

rp|/ <:=;5;0;951

^46` Gldprqg/ G1 +4<<4,/ Prqlwrulqj dqg Uhsxwdwlrq= Wkh fkrlfh ehwzhhq edqn ordqv dqg

gluhfwo| sodfhg ghew/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ <<=9;;0:541
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^47` Glqf/ V1 +4<<:,/ Edqn Uhsxwdwlrq/ Edqn Frpplwphqw dqg wkh H�hfwv ri Frpshwlwlrq

lq Fuhglw Pdunhwv/ Plphr/ Xqlyhuvlw| ri Wrnlr1

^48` Ilvfkhu/ N1 +4<<3,/ Kdxvedqneh}lhkxqjhq dov Lqvwuxphqw ghu Elqgxqj }zlvfkhq Edqnhq

xqg Xqwhuqhkphq1 Hlqh wkhruhwlvfkh xqg hpslulvfkh Dqdo|vh/ Xqly1 Glvv/ Xqlyhuvlwçw

Erqq1 L1 Ilvkhu +4<66,/ Wkh ghew0gh dwlrq wkhru| ri juhdw ghsuhvvlrqv/ Hfrqrphwulfd/

4=66:068:1

^49` Iuhl{dv/ [1 dqg M10F1 Urfkhw +4<<:,/ Plfurhfrqrplfv ri Edqnlqj/ PLW Suhvv/ Fdp0

eulgjh/ Pdvvdfkxvhwwv1

^4:` Vfkqlw}hu/ P1 +4<<<,/ Hqwhusulvh Uhvwuxfwxulqj dqg Edqn Frpshwlwlrq lq Wudqvlwlrq

Hfrqrplhv/ Hfrqrplfv ri Wudqvlwlrq : +4,=46604881

^4;` Ixghqehuj/ G1 dqg G1 N1 Ohylqh +4<<5,/ Pdlqwdlqlqj d Uhsxwdwlrq zkhq Vwudwhjlhv duh

Lpshuihfwo| Revhuyhg/ Uhylhz ri Hfrqrplf Vwxglhv/ 8<=89408:<1

^4<` Kropvwuùp/ E1 dqg M1 Wluroh +4<<:, Ilqdqfldo Lqwhuphgldwlrq/ Ordqdeoh Ixqgv dqg wkh

Uhdo Hvwdwh Vhfwru/ Wkh Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 445/ +6,=99609<41

^53` Krxvwrq/ M1 dqg F1 Mdphv +4<<9,/ Edqnlqj Uhodwlrqvklsv/ Ilqdqfldo Frqvwudlqwv dqg

Lqyhvwphqw= Duh Edqn Ghshqghqw Eruurzhuv Pruh Ilqdqfldoo| FrqvwudlqhgB Xqlyhuvlw|

ri Iorulgd/ Plphr1

^54` Krxvwrq/ M1/ F1 Mdphv dqg F1 Pdufxv +4<<9,/ Dgyhuvh Vhohfwlrq Sureohpv dqg Edqn

Ohqglqj= Hylghqfh iurp Lqwhuqdo Fdslwdo Pdunhwv/ Xqlyhuvlw| ri Iorulgd/ Plphr1

^55` Lqqhv/ U1G1+4<<3,/ Olplwhg oldelolw| dqg lqfhqwlyh frqwudfwlqj zlwk h{0dqwh dfwlrq

fkrlfhv/ Mrxuqdo ri hfrqrplf wkhru|1 85/ +4,=78 0 9:1

^56` Plwxvfk/ N1 +4<<;,/ �Lqirupdwlrq Dftxlvlwlrq e| Plggohphq� Glvfxvvlrq Sdshu/ Iuhlh

Xqlyhuvlwçw Ehuolq1
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^57` Shhn/ M1 dqg H1 V1 Urvhqjuhq +4<<:,/ Froodwhudo Gdpdjh= H�hfwv ri wkh Mdsdqhvh Frp0

phufldo Uhdo Hvwdwh Froodsvh rq Fuhglw Dydlodelolw| dqg Uhdo Dfwlylw| lq wkh Xqwhg

Vwdwhv/ Ihghudo Uhvhuyh Edqn ri Ervwrq/ Plphr1

^58` Shwhuvhq/ P1 dqg U1 Udmdq +4<<8,/ Wkh H�hfw ri Fuhglw Pdunhw Frpshwlwlrq rq Ohqglqj

Uhodwlrqvklsv/ Wkh Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 443/ +5,=73:07761

^59` Shwhuvhq/ P1 dqg U1 Udmdq +4<<7,/ Wkh Ehqh�wv ri Ohqglqj Uhodwlrqvklsv= Hylghqfh

iurp Vpdoo Exvlqhvv Gdwd/ Mrxuqdo ri Ilqdqfh 7<=606:1

^5:` Udmdq/ J1 +4<<5,/ Lqvlghuv dqg Rxwvlghuv= Wkh Fkrlfh Ehwzhhq Lqiruphg dqg Dupv0

ohqjwk ghew/ Mrxuqdo ri Ilqdqfh/ 78=469:047331

^5;` Udmdq/ J1 +4<<8d,/ Frqyhqdqwv dqg Froodwhudo dv Lqfhqwlyhv wr Prqlwru/ Mrxuqdo ri

Ilqdqfh/ 83=44480447:1

^5<` Vkdush/ V1 +4<<3,/ Dv|pphwulf Lqirupdwlrq/ Edqn Ohqglqj dqg Lpsolflw Frqwudfwv= D

Vw|ol}hg Prgho ri Fxvwrphu Uhodwlrqvklsv/ Mrxuqdo ri Ilqdqfh/ 78=439<043;:1

^63` yrq Wkdgghq/ H1 O1 +4<<7,/ Wkh Frpplwphqw ri Ilqdqfh/ Gxsolfdwhg Prqlwrulqj dqg

wkh Lqyhvwphqw Krul}rq/ Xqlyhuvlwçw Edvho/ Plphr1

^64` Wluroh/ M1 +4<<9,/ D Wkhru| ri Froohfwlyh Uhsxwdwlrqv +zlwk Dssoldwlrqv wr wkh Shuvlv0

whqfh ri Fruuxswlrq dqg wr Ilup Txdolw|,/ Uhylhz ri Hfrqrplf Vwxglhv/ 96=40551

^65` Wuùjh/ P1 +4<<:,/ Edqnlqj Frpshwlwlrq dv Pl{hg Sulydwh dqg Frpprq Ydoxh Dxfwlrq/

Z]E Glvfxvvlrq Sdshu IV LY <:0631

^66` Zlooldpvrq/ V1 G1 +4<;9,/ Frvwo| Prqlwrulqj/ Ilqdqfldo Lqwhuphgldwlrq dqg Htxloleulxp

Fuhglw Udwlrqlqj/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 4;=48<0:<1

^67` Zlooldpvrq/ V1 G1 +4<;:,/ Frvwo| Prqlwrulqj Htxloleulxp Ordq Frqwudfwv dqg Htxlole0

ulxp Fuhglw Udwlrqlqj1 Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 435=4680781
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