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ABSTRACT

Industry Ownership of Banks and Credit Market Competition

by Michael Tröge*

This paper analyzes the effect of bank participation in the equity of a firm on the
competitiveness of the credit market. Using an auction model of bank competition it is
shown that an equity stake of one bank is increasing its market power in the market for
credits to this firms. The share-owning bank provides credit more often, its profit and the
average interest rate increases. If several banks own symmetric stakes, the interest rate
decreases. However, if one bank owns an equity stake, no other bank has incentives to
own equity of this firm.

ZUSAMMENFASSUNG

Beteiligungsbesitz von Banken und Wettbewerb im Kreditmarkt

Dieser Aufsatz untersucht die Auswirkungen von Bankbeteiligungen im Eigenkapital
einer Firma auf die Wettbewerbsintensität im Kreditmarkt. Mit einem Auktionsmodell
des Bankenwettbewerbs wird gezeigt, daß ein Aktienanteil einer Bank die Marktmacht
dieser Bank im Markt für Kredite dieser Firma vergrößert. Banken, die am Eigenkapital
beteiligt sind, vergeben häufiger Kredite an diese Firma, der Profit der Bank und der
Zinssatz, den das Unternehmen zahlen muß, steigen. Besitzen mehrere Banken symme-
trische Eigenkapitalbeteiligungen an der selben Firma würde der Zinssatz sinken. Aller-
dings hat, wenn bereits eine Bank Eigenkapital besitzt, keine andere Bank Anreize, sich
am Aktienkapital der Firma zu beteiligen.

                                               
* I would like to thank Horst Albach and Elmar Wolfstetter for helpful suggestions.



41 Lqwurgxfwlrq

Wkh sduwlflsdwlrq ri edqnv lq wkh htxlw| fdslwdo ri d �up lv rqh ri wkh prvw frqwuryhuvldo lvvxhv

lq edqnlqj uhjxodwlrq1 Wkh pd{lpxp dprxqw ri fdslwdo wkdw d edqn lv doorzhg wr krog lq d

qrq �qdqfldo �up gl�huv zlgho| ehwzhhq frxqwulhv +RHFG 4<<5,1 Wzr zhoo nqrzq h{wuhphv

duh Jhupdq| dqg wkh XVD= lq Jhupdq| edqnv duh iuhh wr rzq qrq �qdqfldo �upv zkhuhdv lq

wkh XVD wkh sduwlflsdwlrq ri edqnv lq d qrq �qdqfldo �up*v fdslwdo lv iruelgghq vlqfh wkh 4<66

Jodvv0Vwhdjdoo Dfw1 Lqwhuhvwlqjo| erwk frxqwulhv duh wklqnlqj derxw fkdqjlqj wkhlu ohjlvodwlrq1

Zkhuhdv lq Jhupdq| wkh lqwurgxfwlrq ri uhvwulfwlrqv rq edqn rzqhuvkls lv ehlqj glvfxvvhg lq

wkh Exqghvwdj4 +Exqghvwdj +4<<:,,/ wkh XV Frqjuhvv uhfhqwo| vwduwhg lwv 43*wk dwwhpsw vlqfh

4<66 wr derolvk wkh Jodvv0Vwhdjdoo Dfw +Hfrqrplvw 4<<;,1

Zkdw duh wkh uhdvrqv iru uhvwulfwlqj edqn rzqhuvkls ri �upvB Vhyhudo srvvleoh h�hfwv kdyh

ehhq glvfxvvhg= Iru h{dpsoh xqlyhuvdo edqnlqj lv wkrxjkw wr hqgdqjhu wkh vwdelolw| ri wkh

�qdqfldo v|vwhp/ lpsdlu wkh lqyhvwphqw edqn dfwlylwl| dqg lq xhqfh wkh ohqglqj dfwlylw| ri wkh

edqn1

Wklv sdshu frqfhqwudwhv rq wkh odvw dvshfw1 Zh vkrz wkdw dq htxlw| sduwlflsdwlrq ri rqh

edqn lq d �up zloo ohdg wr d uhgxfhg frpshwlwlrq lq wkh pdunhw iru fuhglwv wr wkdw �up1 Wklv

lv lq frqwudglfwlrq wr wkh xvxdo dujxphqwdwlrq1 Vr idu wkh lpsdfw ri edqn vkduhkroglqj rq

wkh ohqglqj dfwlylwlhv ri wkh edqn kdv ehhq xvhg dv dq dujxphqw lq idyru ri xqlyhuvdo edqnlqj1

Prvw uhvhdufkhuv vhhp wr djuhh wkdw edqn kroglqjv ri htxlw| whqg wr ehqh�w wkh �upv1 Lqghhg/

lw lv txlwh lqwxlwlyh wkdw d sduwlflsdwlrq lq wkh fdslwdo ri wkh �up ohdgv wr dq doljqphqw ri

lqwhuhvwv ehwzhhq wkh �up dqg edqn1 Edqnv vkrxog eh zloolqj wr �qdqfh ulvnlhu surmhfwv/ rewdlq

ehwwhu lqirupdwlrq/ dqg kdyh pruh lqfhqwlyhv iru uhvwuxfwxulqj lq fdvh ri glvwuhvv1 Qhxehujhu

dqg Qhxpdqq +4<<3, ru Mrkq hw doll1 +4<<8, duh suhvhqwlqj prghov lq wklv vslulw1 Vrphwlphv

wkh doohjhg ehqh�wv ri xqlyhuvdo edqnlqj kdyh ohg wr dq txlwh hqwkxvldvwlf ylhz ri wkh Jhupdq

v|vwhp +Fdorplulv +4<<7,,1

4D odz +�Wudqvsduhq} xqg Zhwwehzhuevjhvhw}�, olplwlqj edqn sduwlflsdwlrq wr 8( kdv ehhq sursrvhg +Exq0

ghvwdj +4<<:,,



Wkh hqwluho| srvlwlyh ylhz ri wkh ehqh�wv ri edqn sduwlflsdwlrqv kdv qhyhu jdlqhg eurdg

dffhswdqfh lq Jhupdq|1 Zkhuhdv wkh ehqh�wv ri d forvh uhodwlrqvkls ehwzhhq edqnv dqg �upv

duh jhqhudoo| uhfrjql}hg/ vxvslflrqv ri edqnv h{sorlwlqj pdunhw srzhu wkurxjk vkduh srvvhvvlrqv

kdyh ehhq h{suhvvhg gxulqj wkh zkroh ri wkh wzhqwlhwk fhqwxu|51 Qhyhuwkhohvv rqo| uhfhqwo|/

diwhu lq 4<<8 d qhz odz lpsrvhg wkh glvforvxuh ri sduwlflsdwlrqv ri pruh wkdq 8(/ lw kdv ehfrph

srvvleoh wr xqghuolqh wklv vxvslflrq zlwk hpslulfdo hylghqfh1

Vhyhudo vwxglhv kdyh hvwlpdwhg wkh lq xhqfh ri edqn sduwlflsdwlrq lq d �upv fdslwdo rq

wkh lqwhuhvw udwh sdlg e| wkh �upv1 Vfkplg +4<<9, xvhv d Khu�qgdko lqgh{ wr phdvxuh wkh

frqfhqwudwlrq ri edqnv lq wkh �upv* fdslwdo1 Kh revhuyhv d vljql�fdqw lqwhuhvw ulvlqj h�hfw ri

kljkhu frqfhqwudwlrq61 Vhjhu +4<<;, uhsolfdwhv wkhvh uhvxowv xvlqj wrwdo edqn sduwlflsdwlrq dv

wkh h{sodlqlqj yduldeoh1 Lq d qrqolqhdu vshfl�fdwlrq/ kh rewdlqv ghfuhdvlqj lqwhuhvw udwhv iru

vpdoo sduwlflsdwlrqv dqg rqo| iru kljkhu htxlw| vwdnhv d srvlwlyh h�hfw1 Rwkhu vwxglhv surylgh

frpsohphqwdu| hylghqfh1 Doedfk +4<<;, dqg Vfkzlhwh2Zlhjdqg +4<<:, revhuyh wkdw �upv zlwk

kljkhu edqn sduwlflsdwlrqv kdyh orzhu ghew wr htxlw| udwlrv1 Wkh uhdvrq frxog eh wkdw ghew lv

pruh h{shqvlyh iru �upv zlwk edqn sduwlflsdwlrq1 Doedfk dqg Hovwrq +4<<7, xvh d fulwhulrq wkdw

lqfoxghv edqn sduwlflsdwlrq lq rughu wr gh�qh �upv zlwk forvh edqn uhodwlrqvklsv1 Wkh| fdqqrw

frq�up wkdw �upv zlwk forvh edqn uhodwlrqvklsv duh ohvv oltxlglw| frqvwudlqhg/ zkdw zrxog eh

h{shfwhg li dv|pphwulf lqirupdwlrq zdv wkh gulylqj irufh iru �qdqfldo frqvwudlqwv1

Wkh h{lvwlqj hfrqrplf prghov ri edqn sduwlflsdwlrqv fdqqrw h{sodlq wkhvh revhuydwlrqv dv

wkh| gr qrw doorz iru pdunhw srzhu h�hfwv1 Xvxdoo| hlwkhu d prqrsrolvwlf edqn lv dvvxphg

ru shuihfw Ehuwudqg frpshwlwlrq lv srvwxodwhg1 Exloglqj rq wkh prghov ri Eurhfnhu +4<<3,

dqg Uxfnhv +4<<:,/ zh lqwurgxfh lpshuihfw roljrsrolvwlf frpshwlwlrq e| prghoolqj edqnlqj

frpshwlwlrq dv dq dxfwlrq1 Wkxv zh duh deoh wr vkrz wkdw/ lqghhg/ wkh rzqhuvkls ri d iudfwlrq ri

wkh �upv fdslwdo jlyhv d edqn pdunhw srzhu lq wkh frpshwlwlrq iru wkh �up*v fuhglwv/ zklfk ohdgv

wr kljkhu frvw ri �qdqfh iru wkh �up1 Lq dgglwlrq/ zh fdq ghulyh pruh suhflvh suhglfwlrqv derxw

wkh uhodwlrqvkls ehwzhhq edqn sduwlflsdwlrq dqg lqwhuhvw udwhv1 Li pruh wkdq rqh edqn kdv d

5Frpsduh Kddv +4<<8, iru d klvwrulfdo ryhuylhz1
6Lw vkrxg eh phqwlrqhg wkdw Vfkplg grhv qrw dwwulexwh wklv h�hfw wr dq lqfuhdvhg pdunhw srzhu ri rqh edqn1
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sduwlflsdwlrq lq d �up/ wkh lqwhuhvw udwh ghshqgv rq wkh dv|pphwu| ri wkh edqnv* sduwlflsdwlrqv1

Lghqwlfdo vwdnhv ri vhyhudo edqnv zloo qrw lqfuhdvh wkh lqwhuhvw udwh exw ghfuhdvh lw frpsduhg wr

wkh vlwxdwlrq lq zklfk qr edqn rzqv d vkduh ri wkh �up1 Krzhyhu d vlwxdwlrq lq zklfk erwk

edqnv rzq htxlw| vwdnhv zloo qrw eh dq htxloleulxp ri d jdph lq zklfk wkh edqnv ex| vkduhv

ehiruh frpshwlqj lq wkh fuhglw pdunhw1

Wkhvh uhvxowv surylgh d srvvlelolw| ri whvwlqj wkh sursrvhg phfkdqlvp1 Wkh flwhg vwxglhv

dozd|v djjuhjdwhg wkh sduwlflsdwlrqv ri gl�huhqw edqnv1 Li rxu h{sodqdwlrq lv wuxh/ xvlqj dv|p0

phwu| ehwzhhq wkh edqnv* htxlw| vwdnhv dv h{sodqdwru| yduldeoh vkrxog lqfuhdvh wkh �w ri wkh

uhjuhvvlrq1

Rxu uhvxowv uho| rq yhu| edvlf sd|r� vwuxfwxuhv= d edqn wkdw rzqv vkduhv ri d frpsdq|

lv qrw rqo| uhpxqhudwhg e| wkh lqwhuhvw sd|phqwv/ exw jhwv d sduw ri wkh �up*v fdvk  rzv

wkurxjk glylghqgv ru lqfuhdvhg pdunhw ydoxh ri wkh vkduhv1 Khqfh lw lv pruh lqfolqhg wr orzhu

wkh lqwhuhvw udwh wkdq d qrq vkduh rzqlqj frpshwlwru1 Krzhyhu/ li lw lv vxuh wr jlyh wkh fuhglw/

lw vwloo zdqwv wkh �up*v lqwhuhvw udwh wr eh kljk ehfdxvh/ xqohvv lw grhv qrw hqwluho| rzq wkh

�up/ lw uhfryhuv rqo| d sduw ri wkh fdvk  rzv wkurxjk glylghqgv1 Rqo| lq fdvh wkh frpshwlwru

surylghv wkh ordq/ lw zloo suhihu orz lqwhuhvw udwhv1 Wkh vwudwhjlf vlwxdwlrq lv vlplodu wr wkdw ri

d wdnhryhu dxfwlrq zkhq wkh elgghuv douhdg| rzq d iudfwlrq ri wkh htxlw| ehiruh wkh vwduw ri

wkh elgglqj1 Wkhvh dxfwlrqv kdyh ehhq uhfhqwo| vwxglhg e| Exunduw +4<<8, lq d sulydwh ydoxh

vhwwlqj dqg e| Exorz/ Kxdqj dqg Nohpshuhu +4<<9, iru frpprq ydoxhv1 Zkhuhdv wkh sulfh ohyho

ulvhv zlwk sulydwh ydoxhv rq dyhudjh lw ghfuhdvhv zlwk frpprq ydoxhv1 Fohduo| fuhglw dxfwlrqv

kdyh frpprq dv zhoo dv sulydwh ydoxh dvshfwv +Wuùjh 4<<:,1 Wkh pdlq vrxufh ri xqfhuwdlqw|

lv suredeo| wkh fuhglw ulvn zklfk fdq eh prghohg dv d frpprq ydoxh1 Krzhyhu/ ehfdxvh lq

fuhglw dxfwlrqv/ xqolnh lq dq xvxdo dxfwlrq/ wkhuh lv qr orzhvw sulfh +kljkhvw lqwhuhvw udwh, iru

zklfk wkh elgghuv duh vxuh qrw wr pdnh orvvhv/ wkh prgho ri Exorz/ Kxdqj dqg Nohpshuhu lv

qrw gluhfwo| dssolfdeoh1 Zh xvh d frpprq ydoxh dxfwlrq zlwk glvfuhwh ydoxhv dqg vroyh iru dq

htxloleulxp lq pl{hg vwudwhjlhv1 Wklv prgho lv urexvw wr gl�huhqfhv lq sulydwh ydoxhv> lw fdq eh

vkrzq wkdw wkh pl{hg htxloleulxp ri wkh frpprq ydoxh dxfwlrq fdq eh dssur{lpdwhg e| sxuh

vwudwhj| htxloleuld ri dq dxfwlrq zlwk sulydwh dqg frpprq ydoxh dvshfwv1
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51 Wkh Prgho

Zh frqvlghu wzr edqnv frpshwlqj iru jlylqj d ordq wr d �up1 Wkh vl}h ri wkh ordq lv qrupdol}hg

wr rqh1 Erwk edqnv rzq iudfwlrqv k�c � ' �c 2 ri wkh �up*v htxlw|1 Zlwkrxw uhvwulfwlrq ri

jhqhudolw|/ zh dvvxph wkdw k2 � k� � f� Wkh �up kdv dq lqyhvwphqw surmhfw/ zklfk lv jrlqj

wr vxffhhg zlwk suredelolw| b� Li wkh surmhfw vxffhhgv lw |lhogv d sd|r� f : �1 Khqfh wkh

pd{lpxp lqwhuhvw udwh wkdw d surmhfw fdq vxssruw lv f � �� Zh vxssrvh wkdw li wkh surmhfw

lv vxffhvvixo wkh fuhglw lv sdlg edfn dqg wkh qhw sur�w lv glvwulexwhg wr vkduhkroghuv1 Zlwk

suredelolw| ��b wkh surmhfw idlov dqg kdv }hur uhwxuq1 Zh dvvxph wkdw bf 	 �c vr wkdw hyhq li

wkh edqnv dvn wkh kljkhvw srvvleoh lqwhuhvw udwh/ lw lv qrw sur�wdeoh wr ohqg zlwkrxw dgglwlrqdo

lqirupdwlrq1

Zlwk suredelolw| ^ erwk edqnv lqghshqghqwo| uhfhlyh dgglwlrqdo lqirupdwlrq derxw wkh txdo0

lw| ri wkh �up1 Iru vlpsolflw| zh dvvxph wkdw/ kdylqj uhfhlyhg wklv lqirupdwlrq/ wkh| nqrz

zlwk fhuwdlqw| zkhwkhu wkh �up*v surmhfw lv jrlqj wr vxffhhg ru qrw1 Dv lw lv qrw sur�wdeoh wr

ohqg zlwkrxw dgglwlrqdo lqirupdwlrq ru diwhu kdylqj uhfhlyhg qhjdwlyh lqirupdwlrq/ edqnv rqo|

pdnh dq r�hu li wkh| nqrz wkh surmhfw lv jrlqj wr vxffhhg1

Wklv r�hu frqvlvwv lq wkh uhsd|phqw K wkh �up kdv wr pdnh diwhu wkh surmhfw kdv vxffhhghg1

Wkh lqwhuhvw fruuhvsrqglqj wr wklv uhsd|phqw lv K � �1 Zh vxssrvh wkdw erwk elgv duh pdgh

vlpxowdqhrxvo| dqg wkdw wkh frpshwlwru qhlwkhu revhuyhv wkh r�huhg lqwhuhvw udwh qru wkh idfw

wkdw d elg kdv ehhq vxeplwwhg1

Vlplodu wr wkh xvxdo frpprq ydoxh dxfwlrqv zlwk glvfuhwh ydoxhv/ wklv jdph kdv qr htxl0

oleulxp lq sxuh vwudwhjlhv1 Li rqh edqn zdv dozd|v elgglqj wkh vdph lqwhuhvw udwh/ wkh ehvw

uhvsrqvh ri wkh rwkhu edqn zrxog eh hlwkhu wr voljkwo| xqghufxw wklv elg ru wr doz|v elg wkh

kljkhvw srvvleoh dprxqw1 Fohduo| lq erwk fdvhv wkh �uvw edqn*v elg lv qrw rswlpdo1 Krzhyhu

wkh idfw wkdw zh frqvlghu pl{hg vwudwhj| htxloleuld grhv qrw phdq wkdw zh uhdoo| dvvxph wkdw

wkh edqn lv udqgrpl}lqj zkhq dssurdfkhg e| d �up1 Wkh pl{hg htxloleuld vkrxog eh xqghu0

vwrrg dv dq dssur{lpdwlrq ri sxuh elgglqj vwudwhjlhv lq wkh Kduvdq|l +4<:6, vhqvh1 Zh kdyh

vkrzq lq Wuùjh +4<<;, krz lq d vlplodu vhwwlqj wkh pl{hg htxloleuld fdq eh �sxul�hg� lq d
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vwudljkwiruzdug zd| e| dgglqj frqwlqxrxvo| glvwulexwhg sulydwh ydoxhv1 Wkhq d edqn*v elg lv

qrw udqgrpo| fkrvhq/ exw d ixqfwlrq ri lwv sulydwh ydoxh1 Krzhyhu iurp wkh frpshwlwru*v srlqw

ri ylhz wkh edqn*v elgv duh vwloo udqgrpo| glvwulexwhg1 D srvvleoh vrxufh ri wkhvh gl�huhqfhv lq

sulydwh ydoxhv frxog eh gl�huhqw uh�qdqflqj frvwv ri wkh wzr edqnv1

Ohw 8� G d�cfo $ dfc �o eh wkh htxloleulxp glvwulexwlrq ixqfwlrqv iru wkh elg K� ri edqn �

lq wkh fdvh lw kdv uhfhlyhg d srvlwlyh vljqdo1 Wkh h{shfwhg sur�w ri edqn �/ kdylqj uhfhlyhg d

srvlwlyh vljqdo/ elgglqj K dqg kdylqj dq htxlw| sduwlflsdwlrq ri k� � f lv=

Z� EK� ' EK� �� d^ E� � 8� EK�� n E� � ^�o +514,

nk�

�]
K

�

^8 �

�
E%� Ef � %� _%n E^ E�� 8� EK�� n E�� ^�� Ef � K�

�
c

Wkh �uvw whup lv wkh sur�w rq wkh fuhglw exvlqhvv EK� �� pxowlsolhg e| wkh suredelolw|

ri jlylqj wkh ordq1 Wkh vhfrqg eudfnhwv frqwdlq wkh sur�w wkh edqn zloo pdnh rq lwv htxlw|

sduwlflsdwlrq1 Wkh lqwhjudo whup duh wkh h{shfwhg glylghqgv lq fdvh wkh fuhglw jrhv wr wkh rwkhu

edqn dqg wkh rwkhu whupv ghvfuleh wkh glylghqgv lq fdvh edqn � zlqv wkh dxfwlrq1

Lq d pl{hg vwudwhj| htxloleuld erwk elgghuv kdyh wr fkrrvh wkh glvwulexwlrq ri wkhlu elgv

vxfk wkdw wkh frpshwlwru lv lqgl�huhqw ehwzhhq klv srvvleoh elgv1 Zh vkrz lq wkh dsshqgl{ D14

krz wklv frqglwlrq ohdgv wr d vhw ri gl�huhqwldo htxdwlrqv wkh vroxwlrqv ri zklfk fkdudfwhul}h

wkh htxloleulxp1

Sursrvlwlrq 5141 Wkh iroorzlqj glvwulexwlrq ixqfwlrqv 8�c 82 ghvfuleh wkh xqltxh htxloleulxp

ri wkh jdph=

8� EK� '
�

^
�

�

^

#
E� � ^�

�

�3k� Ef � ��

K� �

$�3k2

iru K 5

k
� n Ef � �� E� � ^�

�

�3k� cf

�
c

' � iru K � fc +515,

' f hovhzkhuh/

82 EK� '
�

^
�

�

^

E�� ^� Ef � ���3k�

EK� ���3k�
iru K 5

k
� n Ef � �� E� � ^�

�

�3k� cf
l

c

' � iru K � fc +516,

' f hovhzkhuh1
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Iljxuh 514= Htxloleulxp glvwulexwlrq ixqfwlrqv iru k� ' fc k2 ' f�ec f ' ��2c ^ ' f�.�

Surri1 Vhh dsshqgl{ D141

Wkh kljkhu rqh edqn*v elgglqj ghqvlw| lq d jlyhq duhd/ wkh kljkhu duh wkh frpshwlwru*v

lqfhqwlyhv wr orzhu lwv elg1 Krzhyhu/ zlwk htxdo elgglqj ghqvlwlhv wkh lqfhqwlyhv wr orzhu wkh

elg ri wkh edqn zlwk wkh kljkhu vkduhkroglqjv duh dozd|v eljjhu1 Wkhuhiruh/ lq rughu wr nhhs

wkh edqn zlwk wkh kljkhu vkduhkroglqjv lqgl�huhqw ehwzhhq lwv elgv/ wkh rwkhu edqn kdv wr elg

zlwk d orzhu ghqvlw|1 Ehfdxvh wkh edqn zlwk wkh vpdoohu vkduhkroglqjv fdqqrw elg zlwk orzhu

ghqvlw| rq wkh hqwluh vxssruw lw kdv wr sxw srvlwlyh suredelolw| rq wkh kljkhvw elg f1

Ilj1514 vkrzv wkh glvwulexwlrq ixqfwlrqv ri erwk elgghuv iru k� ' fc k2 ' f�ec f ' ��2c dqg

^ ' f�.� Lw lv hdv| wr vhh wkdw wkh dyhudjh elg ri wkh edqn zlwk wkh kljkhu vkduhkroglqj lv orzhu

dqg wkdw/ lq fdvh erwk edqnv kdyh uhfhlyhg d srvlwlyh vljqdo/ wkh edqn zlwk kljkhu vkduhkroglqj

zlqv zlwk d kljkhu suredelolw|

Krz fdq wklv ehkdylru eh lqwhusuhwhgB Lq idfw wkh edqn zlwk wkh vpdoohu htxlw| vwdnh uhdol}hv

wkdw lw lv qrw zruwkzkloh frpshwlqj zlwk wkh rwkhu edqn li erwk kdyh uhfhlyhg d srvlwlyh vljqdo1

Lqvwhdg lw wulhv wr h{wudfw wkh pd{lpxp sur�w lq fdvh wkh rwkhu edqn dv qrw rewdlqhg d vljqdo/

e| elgglqj wkh kljkhvw srvvleoh dprxqw1

Wkh idfw wkdw wkh vkduhkroglqj edqn lv deoh wr elg pruh vxffhvvixoo| wkdq wkh qrq vkduhkroghu

9



grhv qrw |hw doorz xv wr mxgjh wkh ryhudoo h�hfw ri htxlw| vwdnhv rq wkh dyhudjh lqwhuhvw udwh1

Wzr frxqwhuydlolqj irufhv ghwhuplqh wkh htxloleulxp lqwhuhvw udwh= Rq wkh rqh kdqg edqnv

zlwk vkduhkroglqjv duh ohvv dyhuvh wr sodflqj orzhu elgv/ dv wkh| duh deoh wr uhfryhu d sduw

ri wkhlu orvvhv wkurxjk wkh glylghqg1 Wklv zloo ohdg wr d orzhu lqwhuhvw udwh1 Rq wkh rwkhu

kdqg krzhyhu/ edqnv zlwk vpdoohu ru qr vkduhkroglqjv dqwlflsdwh wklv dqg uhdol}h wkdw lw lv qrw

zruwkzkloh frpshwlqj zlwk wkh vkduhkroglqj edqn1 Wklv pd| lqfuhdvh lqwhuhvw udwhv1 Lq rughu

wr ghflgh zklfk rqh ri wkhvh h�hfwv lv ghwhuplqdqw zh kdyh wr gr wkh frpsdudwlyh vwdwlfyv ri

wkh htxloleulxp1

Zh �uvw h{dplqh krz dq lqfuhdvh lq wkh sduwlflsdwlrq ri edqn 5/ wkh edqn zlwk wkh eljjhu

htxlw| vwdnh/ lq xhqfhv wkh htxloleulxp rxwfrph1

Sursrvlwlrq 5151 D eljjhu htxlw| vwdnh ri edqn 5 lqfuhdvhv lwv sur�w iurp wkh fuhglw exvlqhvv

dqg grhv qrw ghfuhdvh wkh sur�w ri edqn 41

Surri1 Zh jr wkurxjk wkh vlpsoh fdvh k� ' f dqg uhihu wkh uhdghu wr dsshqgl{ D15 iru wkh

txlwh lqyroyhg jhqhudo fdofxodwlrqv1 Zlwk k� ' f wkh sur�w ri edqn 4 lv hdvlo| rewdlqhg e|

lqvhuwlqj wkh elgglqj ixqfwlrq 82 EK� lq 514 dqg pxowlso|lqj zlwk wkh suredelolw| ri uhfhlylqj d

jrrg vljqdo=

b^Z� EK� ' b^ EK� �� d^ E� � 82 EK�� n E�� ^�o

' b^ E�� ^� Ef � ��

Wklv grhv qrw ghshqg rq k2� Qrw vxusulvlqjo| wklv lv wkh vdph sur�w lw zrxog jhw e| dozd|v

elgglqj wkh kljkhvw srvvleoh dprxqw dqg rqo| zlqqlqj wkh dxfwlrq lq fdvh wkh frpshwlwru kdv

qrw uhfhlyhg dq| lqirupdwlrq1 Rwkhuzlvh wkh edqn zrxog kdyh qr uhdvrq wr elg wkh kljkhvw elg

zlwk d srvlwlyh suredelolw|1

Zkhq fdofxodwlqj wkh sur�w ri edqn 5*v fuhglw ghsduwphqw zh kdyh wr lqvhuw 8� EK� lq 514

ohdylqj rxw wkh glylghqg whup=

b^ EK� �� d^ E� � 8� EK�� n E�� ^�o ' b^ EK� ��k2 dE�� ^� Ef � ��o�3k2

:



Dv edqn 5*v fuhglw ghsduwphqw lv qrw lqgl�huhqw ehwzhhq doo srvvleoh elgv zh kdyh wr lqwhjudwh

wklv ryhu wkh glvwulexwlrq ri K lq rughu wr rewdlq wkh h{shfwhg sur�w iurp wkh fuhglw exvlqhvv=

�2 '

]
f

�nEf3��E�3^�

b^ EK� ��k2 dE� � ^� Ef � ��o�3k2 8 �

2
EK� _K

'

]
f

�nEf3��E�3^�

b^ EK� ��k2 dE� � ^� Ef � ��o�3k2
�
E� � ^� Ef � ��

^ EK� ��2

�
_K +517,

' b

]
f

�nEf3��E�3^�

�
E� � ^� Ef � ��

K� �

�
23k2

_K +518,

'

b

�� k2

�
E�� ^�� E�� ^�23k2

�
Ef � �� +519,

Lq rughu wr nqrz krz wklv sur�w fkdqjhv zlwk wkh vl}h ri wkh htxlw| vwdnh zh wdnh wkh

ghulydwlyh ri wklv whup zlwk uhvshfw wr k2=

Y

Yk2

�2 '
E�� ^�23k2

E�� k2�
2

k
E�� ^�3E�3k2�

� � n *? E� � ^�E�3k2�
l
b^ Ef � �� : f

Dv *? E%� : � � �

%
cwklv lv dozd|v srvlwlyh1

Lq idfw shukdsv vxusulvlqjo| zlwk qrq}hur k� wkh sur�w ri edqn 4 dovr vwulfwo| lqfuhdvhv

zlwk d kljkhu sduwlflsdwlrq ri edqn 51 Lq rxu vhwwlqj wkh jhqhudwhg vxusoxv lv �{hg vlqfh wkh

suredelolw| ri d fuhglw grhv qrw fkdqjh1 Khqfh wkh lqfuhdvhg sur�w ri wkh edqnv fdq rqo| frph

wkurxjk dq lqfuhdvh lq wkh dyhudjh lqwhuhvw udwh dw wkh glvdgydqwdjh ri wkh �up*v vkduhkroghuv1

Pruh suhflvho|/ li ��
�
dqg ��

2
duh wkh h{shfwhg sur�wv ri edqn 4 dqg 5*v fuhglw ghsduwphqwv/

wkh dyhudjh lqwhuhvw udwh d jrrg �up kdv wr sd| frqglwlrqdo rq jhwwlqj d fuhglw lv
�
�

�
n��

2

d�3E�3^�2ob
1

Dv wkh vxp ri wkh edqnv* sur�wv lqfuhdvhv zh nqrz wkdw=

Fruroodu| 5161 Wkh dyhudjh lqwhuhvw udwh wkh �up kdv wr sd| lqfuhdvhv zlwk wkh vl}h ri edqn

5*v htxlw| vwdnh1

Wklv douhdg| surylghv d vwurqj dujxphqw lq idyru ri uhvwulfwlqj edqn sduwlflsdwlrq lq d �up*v

htxlw|1 Krzhyhu lw frxog eh dujxhg wkdw wkh vlwxdwlrq zh kdyh dqdo|}hg lv qrw dq htxloleulxp ri

d pruh frpsohwh jdph1 Lw frxog eh vxvshfwhg wkdw li erwk edqnv fdq ghflgh zkhwkhu wr dftxluh

d sduwlflsdwlrq lq wkh �up/ wkh rxwfrph zloo eh v|pphwulf dqg qr edqn zloo nhhs dq dgydqwdjh1

Wkh qh{w sursrvlwlrq vkrzv wkdw wklv lv qrw wkh fdvh1

;



Sursrvlwlrq 5171 D eljjhu vwdnh ri edqn 4 lq wkh �up*v htxlw| ghfuhdvhv wkh sur�w ri erwk

edqnv fuhglw ghsduwphqwv1

Surri1 Vhh dsshqgl{ D15

Wklv phdqv wkdw d jdph lq zklfk erwk edqnv zhuh doorzhg wr ex| vkduhv fdq rqo| kdyh

dv|pphwulf htxloleuld zlwk rqh edqn rzqlqj qr vkduhv1 D vlwxdwlrq zkhuh erwk edqnv rzq

vkduhv fdqqrw eh dq htxloleulxp/ vlqfh vhoolqj wkh +zhdno|, vpdoohu sduwlflsdwlrq wr wkh edqn

zlwk wkh eljjhu htxlw| vwdnh zrxog lqfuhdvh erwk edqnv* sur�wv irup wkh fuhglw exvlqhvv1

Lw lv qrw hdv| wr ghwhuplqh zkhwkhu wkh h�hfw ri sursrvlwlrq 4 ru wkh h�hfw ri sursrvlwlrq

5 lv vwurqjhu/ l1h1 wr ghulyh zkdw kdsshqv li erwk vwdnhv duh lqfuhdvhg vlpxowdqhrxvo|1 Lq idfw

rqo| lq wkh v|pphwulf vlwxdwlrq zh rewdlq dq xqdpeljxrxv h�hfw=

Sursrvlwlrq 5181 Li erwk edqnv krog v|pphwulf htxlw| vwdnhv wkh dyhudjh lqwhuhvw udwh gh0

fuhdvhv zlwk lqfuhdvlqj sduwlflsdwlrq1

Wklv vkrzv wkdw li wkh sursrvhg frpshwlwlrq prgho lv uljkw lw grhv qrw pdnh pxfk vhqvh

wr orrn iru d uhodwlrqvkls ehwzhhq wrwdo edqn sduwlflsdwlrq dqg dyhudjh lqwhuhvw udwhv1 Li iru

uhdvrqv h{rjhqrxv wr wklv prgho vhyhudo qrqfrrshudwlyho| dfwlqj edqnv rzq vlplodu vkduhv wkh

lqwhuhvw udwh zloo qrw lqfuhdvh exw ghfuhdvh1 Shukdsv wklv h{sodlqv zk| Vhjhu +4<<;, revhuyhg

iru orz sduwlflsdwlrqv ghfuhdvlqj lqwhuhvw udwhv1 Zh kdyh vkrzq wkdw htxlw| vwdnhv ri vhyhudo

edqnv duh qrw dq htxloleulxp rxwfrph1 Khqfh v|pphwulf sduwlflsdwlrqv kdyh suredeo| qrw ehhq

fkrvhq vwudwhjlfdoo| dqg whqg wkhuhiruhwr eh vpdoo1

61 Frqfoxvlrq

Zh kdyh vkrzq wkdw doorzlqj edqnv wr rzq htxlw| vwdnhv lq �upv zloo uhgxfh wkh frpshwlwlrq

lq wkh fuhglw pdunhw dqg gulyh xs wkh frvw ri ghew iru wkh �upv1 Wkxv rxu prgho h{sodlqv

uhfhqw hpslulfdo uhvxowv rewdlqhg zlwk Jhupdq gdwd1 Zkhuhdv wkh ruljlqdo prwlydwlrq iru wkh

Jodvv Vwhdjdoo Dfw dqg pxfk ri wkh uhjxodwrq lq rwkhu frxwulhv vhhpv wr kdyh ehhq xqmxvwl�hg

<



+Ehqvwrq +4<<8,/ Udmdq2Nurv}qhu +4<<7,/ Sxul +4<<7,,/ wklv h�hfw surylghv d qhz dujxphqw iru

olplwlqj edqn rzqhuvkls lq qrq �qdqfldo �upv1

Wkh lqwhuhvw0ulvlqj h�hfw ri rxu prgho uholhv rq yhu| edvlf sd|r� vwuxfwxuhv1 Wkh phfkdqlvp

zrunv zlwk qrq0yrwlqj htxlw| dv zhoo dv zlwk ruglqdu| vkduhv1 Wkh uhvxow lv rqo| gulyhq e| wkh

idfw wkdw d edqn kdylqj dq htxlw| sduwlflsdwlrq lv lqwhuhvwhg lq kljk lqwhuhvw udwhv dv orqj dv lw

lv jlylqj wkh fuhglw lwvhoi/ exw suhihuv orz lqwhuhvw udwhv lq fdvh wkh rwkhu edqn lv jlylqj wkh ordq1

Zh kdyh ghulyhg wkh lqwhuhvw0ulvlqj h�hfw lq d srvvleo| xqidyrudeoh vhwwlqj= wkhuh lv qr gdqjhu ri

d zlqqhu*v fxuvh zklfk gulyhv wkh vlplodu uhvxow lq wkh prgho ri Kxdqj/ Exorz dqg Nohpshuhu

+4<<9,1 Lq rxu iudphzrun qrerg| pdnhv d elg zlwkrxw nqrzlqj wkdw wkh surmhfw lv jrrg1

Lqwurgxflqj d zlqqhu*v fxuvh e| h{whqglqj wkh dqdo|vlv wr wkh fdvh ri ohqglqj zlwk ðqfrqfoxvlyh

vljqdov zrxog suredeo| ixuwkhu lqfuhdvh wkh lqwhuhvw0ulvlqj h�hfw1 Lq dgglwlrq/ lq wklv fdvh wkh

vkduhkroglqj edqnv zloo eh suredeo| pruh ohqlhqw ohqghuv wkdq wkh qrq0vkduhkroglqj1

Wkhuh duh vhyhudo rwkhu phfkdqlvpv/ qrw fdswxuhg e| rxu prgho/ zklfk frxog frqwulexwh wr

wkh lqwhuhvw ulvlqj h�hfw lq uhdolw|1 Iru h{dpsoh wkh edqn frxog vlpso| lq xhqfh wkh pdqdjh0

phqw*v fkrlfh ri d fuhglw wkurxjk lwv yrwhv rq wkh �up*v erdug1 Dqrwkhu uhdvrq iru uhgxfhg

fuhglw pdunhw frpshwlwlrq frxog eh wkdw wkh vkduh rzlqj edqnv kdyh dffhvv wr ehwwhu lqiru0

pdwlrq1 Wklv fdq eh dqdo|}hg zlwk dq h{whqvlrq ri rxu prgho1 Ehwwhu lqirupdwlrq wudqvodwhv

lq d kljkhu t/ wklv gulyhv wkh frpshwlwru*v htxloleulxp elg glvwulexwlrq ixuwkhu wr wkh xsshu

olplw dqg lqfuhdvhv wkh h{shfwhg lqwhuhvw udwh1 Hqgrjhqlvlqj wkh fkrlfh ri t e| lqwurgxflqj dq

lqirupdwlrq dftxlvlwlrq whfkqrorj| ohdgv wr wzr dv|pphwulf htxloleuld/ zkhuh rqh edqn froohfwv

pruh lqirupdwlrq wkdq wkh rwkhu1 Krzhyhu wkh vkduhkroglqj edqn pdnhv kljkhu sur�wv dv dq

lqvlghu wkdq wkh qrq0vkduhkroglqj edqn1 Khqfh vkduhkroglqj frxog dovr eh xvhg dv d vljqdo wr

rxwvlgh edqnv wkdw lqirupdwlrq dftxlvlwlrq derxw wklv �up lv qrw zruwkzkloh1

Krzhyhu/ wkh prvw lpsruwdqw wdvn lv qrz dq hpslulfdo whvw ri wkh wzr k|srwkhvlv zh kdyh

ghulyhg=

41 Dv|pphwulf htxlw| vwdnhv lqfuhdvh wkh lqwhuhvw udwh

51 V|pphwulf htxlw| vwdnhv ghfuhdvh wkh lqwhuhvw udwh1
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Wkh Khu�qgdko lqgh{ xvhg e| Vfkplg +4<<9, sduwldoo| fdswxuhv dv|pphwu|/ exw grhvq*w

vhuyh rxu sxusrvhv yhu| zhoo/ dv lw grhv qrw glvwlqjxlvk ehwzhhq vpdoo v|pphwulf sduwlflsdwlrqv

dqg kljkhu dv|pphwulf rqhv zklfk duh suredeo| wkh prvw frpprq fdvhv1 Rwkhu phdvxuhv ri

dv|pphwu| zlooo kdyh wr eh ghulyhg1 Dw wkh prphqw zh duh frpsrvlqj dq dssursuldwh gdwdedvh

lq rughu wr whvw gl�huhqw vshfl�fdwlrqv1
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D1 Dsshqgl{

D141 H{lvwhqfh dqg Xqltxhqhvv

Zh qhhg wkuhh suholplqdu| surshuwlhv ri dq| htxloleulxp lq rughu wr vkrz h{lvwhqfh dqg xqltxh0

qhvv=

Ohppd D141 Wkh elgglqj vxssruwv ri erwk elgghuv kdyh wr eh lghqwlfdo

Surri1 Vxssrvh rqh ri wkh elgghuv lv elgglqj lq d rshq uhjlrq zkhuh wkh frpshwlwru grhv qrw

sodfh elgv1 Wkhq wkh elgghu fdqqrw eh lqgl�huhqw ehwzhhq wkhvh elgv1 Elgglqj kljkhu zrxog

lqfuhdvh wkh sur�w lq fdvh kh zlqv dqg qrw ghfuhdvh klv suredelolw| ri zlqqlqj1

Ohppd D151 Wkh elgglqj vxssruwv kdyh wr eh vlqjoh lqwhuydov lqfoxglqj wkh kljkhvw srvvleoh

elg1

Surri1 Vxssrvh wkhuh lv d rshq uhjlrq L lq ^4/[` lq zklfk wkh elgghuv sodfh qr elgv/ exw ehorz

zklfk wkh elgghuv sodfh elgv1 Gh�qh % G' 4@ i5m5 	 L a 5 5 7�RRJo|j� Wkhq wkh sur�w iru

elgglqj lq X pxvw eh eljjhu wkdq elgglqj % G Wkh lqwhuhvw udwh ulvhv/exw wkh zlqqlqj suredelolw|

grhv qrw fkdqjh1 Khqfh wkh vxssruw kdv wr eh d vlqjoh lqwhuydo lqfoxglqj wkh kljkhvw srvvleoh

elg1

Ohppd D161 Rqh ri wkh glvwulexwlrq ixqfwlrqv pd| eh glvfrqwlqxrxv dw wkh kljkhvw srvvl0

eoh elg1 Hovhzkhuh wkh glvwulexwlrq ixqfwlrqv duh frqwlqrxv1 Rq wkh rshq vxssruw wkh| duh

gl�huhqwldeoh1

Surri1 Iru wklv surri zh qhhg phdvxuh0wkhruhwlf wrrov1 Li zh fdq vkrz wkdw hdfk vhw ri phdvxuh

}hur kdv suredelolw| }hur zh nqrz iurp wkh Wkhruhp ri Udgrq0Qlnrg|p wkdw I lv gl�huhqwldeoh

+khqfh frqwlqrxv,1

Zh suryh wkh ohppd lq wzr vwhsv= l, Hyhu| vhw iurp wkh lqwhulru ri wkh vxssruw zlwk phdvxuh

}hur kdv suredelolw| }hur1 ll, Qr elgghu fdq sxw d qrq}hur zhljkw rq wkh orzhu erxqg ,/ erwk

elgghuv fdqqrw sxw d qrq}hur zhljkw rq wkh kljkhu erxqg f1
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dg l, Vnhwfk= Fryhu zlwk d frxqwdeoh vhulhv ri lqwhuydov/ wkh phdvxuh ri zklfk frqyhujhv

wr }hur1 Suryh wkdw wkh elgghu fdqqrw eh lqgl�huhqw ehwzhhq xsshu dqg orzhu erxqg ri hdfk

lqwhuydo1

dg ll, Vxssrvh rqh ri wkh elgghuv sxwv qrq}hur suredelolw| rq wkh orzhu erxqg1 Wkhq wkh

rwkhu elgghu fdqqrw eh lqgl�huhqw ehwzhhq d elg vx!flhqwo| forvh wr , dqg d elg mxvw ehorz ,1

Vxssrvh erwk elgghuv sxw d qrq}hur zhljkw rq wkh kljkhvw erxqg f1 Wkhq rqh ri wkh

elgghuv frxog lqfuhdvh klv sur�w e| sxwwlqj wkh qrq}hur zhljkw voljkwo| ehorz f1

Surri ri sursrvlwlrq 514=

Ohw d,cfo eh wkh vxssruw ri erwk elgghu*v glvwulexwlrq ixqfwlrqv1 Lq d pl{hg vwudwhj| htxl0

oleulxp edqn � pxvw eh lqgl�huhqw ehwzhhq dq| elgv rq wkh rshq nhuqho ri wkh vxssruw l1h1

Y

YK
Z� EK� ' f ;K 5 E,cf� c � ' �c 2�

Wklv frqglwlrq ohdgv wr wkh iroorzlqj gl�huhqwldo htxdwlrqv=

Ek� � �� d^8� EK�� �o� EK� �� ^8 �

�
EK� ' fc � ' �c 2 +D14,

, 8
�

�
EK� '

E� � k��

EK� ��

�
�

^
� 8� EK�

�
c � ' �c2 +D15,

Vlqfh rq wkh rshq vxssruw/ wkh glvwulexwlrq ixqfwlrqv duh gl�huhqwldeoh wkh| kdyh wr eh wkhuh d

vroxwlrq ri wklv gl�huhqwldo htxdwlrq1 Rqh ri wkh glvwulexwlrq ixqfwlrqv kdv dovr wr eh frqwlqrxv

dw K ' fcKhqfh zh fdq rewdlq lw dv wkh xqltxh vroxwlrq ri D15 iru wkh erxqgdu| ydoxh 8 Ef� ' �=

8� EK� '
�

^
�

�� ^

^

�
f � �

K� �

�
�3k�

+D16,

8� lv qrq}hur iru

K 5

k
� n Ef � �� E�� ^�

�

�3k�
cf

l

Iurp D15 zh vhh wkdw iru kljkhu k� wkh glvwulexwlrq ixqfwlrq ri elgghu � ehfrphv  dwwhu� Erwk

elgghuv kdyh wr udqgrpl}h rq wkh vdph vxssruw dqg rqo| rqh glvwulexwlrq ixqfwlrq pd| eh

glvfrqwlqxrxv dw wkh kljkhvw elg1 Dv k2 : k� wklv pxvw eh 8�� Dv lwv elgglqj ixqfwlrq kdv wr

eh }hur dw wkh orzhu erxqg ri wkh vxssruw zh fdq fdofxodwh lw e| vroylqj htxdwlrq D15 zlwk k2

dqg wkh lqlwldo frqglwlrq 8�

�
�n Ef � �� E� � ^�

�

�3k2

�
' f�
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Zh rewdlq=

8� EK� '
�

^
�

�

^

#
E�� ^�

�

�3k� Ef � ��

K� �

$�3k2

iru K 5 d� n Ef � �� E�� ^�
�

�3k� cf�

' � iru K � f +D17,

' f hovzkhuh1

Wkh elgglqj ixqfwlrq ri wkh vhfrqg edqn fdq eh rewdlqhg zlwk � ' 2c � ' � irup D16

82 EK� '
�

^
�

�

^

E�� ^� Ef � ���3k�

EK� ���3k�
iru K 5

k
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Surri ri sursrvlwlrq 515
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Uhihuhqfhv

^4` K1 Doedfk +4<<;, Edqneh}lhkxqjhq xqg Zhwwehzhueviçkljnhlw/ plphr/ Zlvvhqvfkdiwv}hq0

wuxp Ehuolq1

^5` K1 Doedfk xqg M1 Hovwrq +4<<8, Edqn D!oldwlrq dqg Ilup Fdslwdo Lqyhvwphqw lq Jhupdq|1

Lir0Vwxglhq 74 =60491

^6` M1 Dqj dqg W/ Ulfkdugvrq +4<<7,/ Wkh Xqghuzulwlqj H{shulhqfh ri Frpphufldo Edqn

D!oldwhv sulru wr wkh Jodvv Vwhdjdoo Dfw1 Mrxuqdo ri Edqnlqj dqg Ilqdqfh/ 4;= 68406<81

^7` J1 Ehqvwrq +4<<8,/ Wkh Ruljlqv ri dqg wkh Mxvwl�fdwlrq iru wkh Jodvv0Vwhdjdoo Dfw/ lq=

D1Vdxqghuv dqg L1 Zdowhu hgv1= Xqlyhuvdo Edqnlqj= Ilqdqfldo V|vwhp Ghvljq Uhfrqvlghuhg/

Fklfdjr= Luzlq1

^8` W1 Eurhfnhu +4<<3,/ Fuhglw0Zruwklqhvv Whvwv dqg Lqwhuedqn Frpshwlwlrq1 Hfrqrphwulfd/

8; =75<07851

^9` P1 Exorz/ M1 Kxdqj dqg S1 Nohpshuhu +4<<9,/ Wrhkrogv dqg Wdnhryhuv1 FHSU Glvfxvvlrq

Sdshu/ 4<<91

^:` Exqghvwdj +4<<:,/ Surwrnroo ghu :71 Vlw}xqj ghv Uhfkwvdxvvfkxvvhv/ Uhfkwvdxvvfkx�/

Ghxwvfkhu Exqghvwdj/ Erqq1

^;` P1 Exunduw +4<<8,/ Lqlwldo Vkduhkroglqjv dqg Ryhuelgglqj lq d Wdnhryhu Frqwhvw1 Mrxuqdo

ri Ilqdqfh/ 83 =47<4048481

^<` F1 Fdorplulv +4<<7, Wkh Frvw ri Uhmhfwlqj Xqlyhuvdo Edqnlqj= Dphulfdq Ilqdqfh lq wkh

Jhupdq Pluuru/ lq Q1 Odpruhdx{ dqg G1 Ud�/ hgv1= Frruglqdwlrq dqg lqirupdwlrq= Klv0

wrulfdo shuvshfwlyhv rq wkh rujdql}dwlrq pluuru/ 4;:304<471 Fklfdjr= Xqlyhuvlw| ri Fklfdjr

Suhvv1

^43` M1 Kddv/ +4<<7, Ghu Dqwhlovehvlw} ghu Nuhglwzluwvfkdiw dq Qlfkwedqnhq/ Xqly1 Glvv1 Xql0

yhuvlwçw ghv Vdduodqghv1

4:



^44` M1 Kduvdq|l +4<:6, Jdphv zlwk Udqgrpo| Glvwulexwhg Sd|r�v= D qhz Udwlrqdoh iru Pl{hg

Vwudwhj| Htxloleulxp Srlqwv/ Lqwhuqdwlrqdo Mrxuqdo ri Jdph Wkhru| 5 = 40561

^45` N1 Mrkq/ W1D1 Mrkq dqg D1 Vdxqghuv +4<<7, Xqlyhuvdo Edqnlqj dqg Ilup Ulvn0Wdnlqj/

Mrxuqdo ri edqnlqj ) �qdqfh14;=63: 0 6561

^46` U1 Nurv}qhu dqg U1 Udmdq +4<<7, Lv wkh Jodvv Vwhdjdoo Dfw mxvwl�hgB D Vwxg| ri wkh

XV H{shulhqfh zlwk Xqlyhuvdo Edqnlqj Ehiruh 4<66/ Dphulfdq Hfrqrplf Uhylhz ;7 +7,=

;430;561

^47` G1 Qhxehujhu dqg P1 Qhxpdqq +4<<4, Edqnlqj dqg Dqwlwuxvw= Olplwlqj Lqgxvwuldo Rzq0

huvkls e| Edqnv1 Mrxuqdo ri Lqvwlwxwlrqdo dqg Wkhruhwlfdo Hfrqrplfv/ 4;;0539

^48` Hfrqrplvw +4<<;,/ Dphulfdq Ilqdqfldo Uhjxodwlrq= Wkh Juhdw Hvfdsh/ Wkh Hfrqrplvw/

Pdufk47wk 053wk=<;1

^49` RHFG +4<<5,/ Edqnv xqghu Vwuhvv/ Rujdqlvdwlrq iru Hfrqrplf Fr0rshudwlrq dqg Ghyho0

rsphqw/ Sdulv1

^4:` P1 Sxul +4<<7, Wkh Orqj Whup Ghidxow Shuirupdqfh ri Edqn Xqghuzulwwhq Vhfxulwlhv

Lvvxhv1 Wkh Mrxuqdo ri Edqnlqj dqg Ilqdqfh/ 4; =6<:074;1

^4;` P1 Uxfnhv +4<<;, �Edqn Frpshwlwlrq/ Fuhglw Vwdqgdugv dqg Frusrudwh Frqvhuydwlvp�

Zrunlqj Sdshu Xqlyhuvlwçw Pdqqkhlp1

^4<` I1D1 Vfkplw +4<<9, Ehwhloljxqjhq ghxwvfkhu Jhvfkçiwvedqnhq xqg Frusrudwh Shuirupdqfh1

]hlwvfkuliw iÿu Zluwvfkdiw xqg Vr}ldozlvvhqvfkdiwhq/ 449 =5:60643

^53` P1 Vfkzlhwh dqg M1 Zhljdqg +4<<:, Edqnehwhloljxqjhq xqg gdv Yhuvfkxogxqjvyhukdowhq

ghxwvfkhu Xqwhuqhkphq/ Nuhglw xqg Ndslwdo 63 =4067

^54` I1 Vhjhu +4<<:, Edqnhq/ Huiroj xqg Ilqdq}lhuxqj= Hlqh Dqdo|vh iÿu ghxwvfkh Lqgxvwulhxq0

whuqhkphq1 Xqly1 Glvv1/ Pdqqkhlp
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^55` P1 Wuùjh +4<<:, Edqnlqj Frpshwlwlrq dv Pl{hg Sulydwh dqg Frpprq Ydoxh Dxfwlrq/

Z]E Glvfxvvlrq Sdshu IV LY <:0631

^56` P1 Wuùjh +4<<;, Forvhg Elg Dxfwlrqv zlwk Frpprq dqg Sulydwh Ydoxh Frpsrqhqwv/

plphr Zlvvhqvfkdiv}hqwuxp Ehuolq1
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