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Devwudfw

Zhhno| uhsr dxfwlrqv duh wkh Hxurshdq Fhqwudo Edqn*v prvw lp0

sruwdqw srolf| lqvwuxphqw1 Surylghg wkdw edqnv elg vhulrxvo|/ wkhvh

dxfwlrqv vkrxog uhyhdo xvhixo lqirupdwlrq derxw edqnv* oltxlglw| qhhgv

dqg wkh vwdqfh ri prqhwdu| srolf|1 Krzhyhu/ dv zh vkrz lq wklv sd0

shu/ wkh dssolhg dxfwlrq uxohv vshfli| d jdph zlwkrxw htxloleulxp1 Lq

sduwlfxodu/ edqnv kdyh lqfhqwlyhv wr jurvvo| h{djjhudwh wkhlu qhhgv iru

uh�qdqflqj1 Lq uhvsrqvh/ wkh| duh gudvwlfdoo| udwlrqhg/ dqg wkh do0

orwphqw txrwd yluwxdoo| ydqlvkhv ryhu wlph/ zklfk pdnhv edqnv* elgv

xvhohvv dv d prqhwdu| lqglfdwru1 Rxu hpslulfdo uhvxowv vxjjhvw wkdw

edqnv duh uhtxhvwlqj pruh wkdq 58 wlphv wkh dprxqw wkh| dfwxdoo|

qhhg ~ zlwk lqfuhdvlqj wuhqg1

MHO~ fodvvl�fdwlrq qxpehuv= H85/ G771

Nh|zrugv= Prqhwdu| srolf| lqvwuxphqwv/ dxfwlrqv/ Hxurshdq Fhqwudo

Edqn1
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Wkh rshudwlqj iudphzrun ri d fhqwudo edqn vhhpv wr eh wkh ohdvw frqvslfx0

rxv idfhw ri prqhwdu| srolf|1 Krzhyhu/ wkh zd| lq zklfk prqhwdu| srolf|

lv lpsohphqwhg fdq kdyh vljql�fdqw lpsolfdwlrqv iru wkh rujdql}dwlrq dqg

ixqfwlrqlqj ri prqh| dqg hyhq fdslwdo pdunhwv1 Iroorzlqj wkh iruphu sudf0

wlfh ri wkh Jhupdq Exqghvedqn ru wkh Edqn ri Iudqfh/ vhfxulwlhv uhsxufkdvh

djuhhphqwv +uhsrv, duh ri ryhuzkhoplqj lpsruwdqfh iru wkh Hxurshdq Fhq0

wudo Edqn*v +HFE, prqh| pdunhw pdqdjhphqw dqg iru wkh frqwuro ri wkh

prqhwdu| edvh1� Wkh uhsr udwh lv wkh HFE*v nh| lqwhuhvw udwh wkdw jry0

huqv vkruw~whup lqwhuhvw udwhv/ dqg wkh dydlodelolw| ri uhsrv ghwhuplqhv wkh

oltxlglw| ri wkh edqnlqj vhfwru1

Wkh doorfdwlrq ri uhsrv lv ghwhuplqhg suhgrplqdqwo| lq wkh HFE*v pdlq

uh�qdqflqj rshudwlrqv/ zhhno| whqghuv ri uhsrv ri wzr zhhnv pdwxulw|1 Vr

idu wkrvh whqghuv zhuh frqgxfwhg h{foxvlyho| dv �{hg udwh whqghuv/ zkhuh wkh

uhsr udwh lv suh~dqqrxqfhg e| wkh fhqwudo edqn/ dqg edqnv vlpso| lqglfdwh

krz pxfk uh�qdqflqj wkh| zrxog olnh wr uhfhlyh dw wkdw udwh1 Li wrwdo elgv

h{fhhg wkh doorwphqw ri uhsrv/ edqnv duh udwlrqhg sursruwlrqdoo| wr wkhlu

elgv1 Frpelqlqj gdwd iurp wkh Exqghvedqn dqg wkh HFE d vrphzkdw

fxulrxv revhuydwlrq fdq eh pdgh= wkh txrwd e| zklfk edqnv duh udwlrqhg

+wkh vr~fdoohg doorwphqw udwlr, vhhpv wr ydqlvk ryhu wlph1

Wkh HFE*v prwlydwlrq iru shuiruplqj wkh uhsr dxfwlrqv lv qrw sur�w

pd{lpl}dwlrq exw udwkhu wkh jdwkhulqj ri lqirupdwlrq derxw prqh| pdunhw

frqglwlrqv dqg wkh vwdqfh ri prqhwdu| srolf|1 Reylrxvo|/ surylglqj dq ds0

sursuldwh uhsr yroxph zrxog eh pxfk hdvlhu li edqnv elg vrphwklqj forvh

wr wkhlu wuxh ghpdqg iru uhvhuyhv1 Wkh xvhixoqhvv ri uhsr dxfwlrqv iru wkh

frqgxfw ri prqhwdu| srolf| wkhuhiruh ghshqgv rq edqnv* elgglqj ehkdylru

dqg/ wkhuhe|/ rq wkh dxfwlrq phfkdqlvp dssolhg1

Lq wklv sdshu zh vkrz wkdw wkh dxfwlrq uxoh fxuuhqwo| xvhg e| wkh HFE
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lqgxfhv edqnv wr lqfuhdvlqjo| h{djjhudwh wkhlu elgv1 Lq idfw/ rxu wkhruhwlfdo

dqdo|vlv vkrzv wkdw wkh dxfwlrq uxohv vshfli| d jdph zlwkrxw htxloleulxp1

Xqghu wkh dvvxpswlrq wkdw edqnv iroorz d p|rslf ehvw uhso| surfhvv d od

Frxuqrw/ elgv lq wkh dxfwlrq lqfuhdvh lqgh�qlwho|1 Dv d uhvxow wkh doorwphqw

txrwd frqyhujhv wr }hur1

Wkh hpslulfdo hylghqfh iurp urxjko| wkuhh |hduv ri Exqghvedqn dxf0

wlrqv dqg d ihz prqwkv ri HFE dxfwlrqv vwurqjo| vxjjhvwv wkdw wkh dxfwlrq

uxohv duh dw idxow1 Wrwdo elgv shu zhhn e| qrz h{fhhg wkh hqwluh prqhwdu|

edvh ri wkh Hxurv|vwhp1 Wkh doorwphqw udwlr ghfuhdvhg wr phdjhu 7( lq Mxqh

4<<</ zklfk lqglfdwhv wkdw edqnv jurvvo| h{djjhudwh wkhlu wuxh ghpdqg1 Wklv

vwudwhjlf ehkdylru e| edqnv uhqghuv wkhlu elgv dqg wkh doorwphqw udwlr ylu0

wxdoo| xvhohvv dv lqglfdwruv iru prqhwdu| srolf|1 Lq idfw/ wkh fhqwudo edqnv

vhhp wr kdyh qrwlfhg1 Rxu hpslulfdo uhvxowv vkrz wkdw wkh fhqwudo edqnv*

zhhno| doorwphqwv gr qrw ghshqg dw doo rq edqnv* elgv1 Ilqdoo|/ zh �qg wkdw

ryhuelgglqj rffxuv ghvslwh wkh idfw wkdw h�hfwlyh udwlrqlqj lq wkh dxfwlrq lv

yhu| prghvw1 Zh hvwlpdwh wkdw edqnv uhfhlyh rq dyhudjh pruh wkdq <<( ri

wkh oltxlglw| wkh| dfwxdoo| ghvluh1

Wkh sdshu lv rujdql}hg dv iroorzv1 Lq wkh wzr iroorzlqj vhfwlrqv/ zh gh0

vfuleh wkh lqvwlwxwlrqdo vhwwlqj dqg suhvhqw dq lqirupdo orrn dw wkh ydqlvklqj

txrwd sx}}oh1 Lq Vhfwlrq 7 zh dqdo|}h edqnv* elgglqj ehkdylru iurp d jdph

wkhruhwlf srlqw ri ylhz dqg vkrz wkdw wkhuh lv qr htxloleulxp vwudwhj|1 Zh

dovr lqyhvwljdwh d vlpsoh erxqghgo| udwlrqdo ohduqlqj surfhvv zklfk lv deoh

wr plplf wkh jhqhudo ihdwxuhv ri wkh gdwd1 Lq Vhfwlrq 8 zh dqdo|}h wkh Exq0

ghvedqn*v dxfwlrq gdwd lq rughu wr vkhg pruh oljkw rq wkh olqn ehwzhhq wkh

fhqwudo edqnv* doorwphqw/ edqnv* elgglqj ehkdylru/ dqg wkh ghfuhdvlqj wuhqg

ri wkh uhvxowlqj doorwphqw txrwdv1 Wkh sdshu forvhv zlwk d glvfxvvlrq1

2 A�i ,��<t *�^��_�|) 4@?@}i4i?|

Uhsr dxfwlrqv sod| d slyrwdo uroh lq wkh HFE*v vhw ri prqhwdu| srolf| lq0

vwuxphqwv1 Wkh yroxph ri uhsr fuhglw dydlodeoh lq wkh HFE*v zhhno| pdlq

uh�qdqflqj rshudwlrqv ghwhuplqhv wkh vfduflw| ri uhvhuyhv/ dqg wkxv/ wkh olt0
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Wdeoh 4= Wkh Hxurshdq edqnlqj v|vwhp*v oltxlglw| srvlwlrq lq Mxqh 4<<<

Oltxlglw|~surylglqj idfwruv Oltxlglw|~devruelqj idfwruv

Prqhwdu| uhvhuyhv

Pdujlqdo ohqglqj idflolw|

Pdlq uh�qdqflqj rs1

673

3=6

465

Fxuuhqf|

Ghsrvlw idflolw|

Edqnv* uhvhuyhv

66:

3=9

435

<A@
A>

Prqhwdu|

edvh 773

Orqjhu0whup uh�qdqflqj 78 Jryw1 ghsrvlwv 73
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xlglw| ri wkh edqnlqj vhfwru1 Jlyhq wkh uhsr udwh/ lw lv wkh fruh sudfwlfdo

wdvn iru wkh fhqwudo edqn wr ghflgh +4, xsrq wkh wrwdo yroxph ri wkh uhsr/

zklfk vkrxog eh lq olqh zlwk wkh lqwhqghg frxuvh ri prqhwdu| srolf|/ dqg +5,

xsrq wkh doorfdwlrq ri wkh wrwdo yroxph wr lqglylgxdo edqnv/ zklfk vkrxog

eh frpsdwleoh zlwk edqnv* oltxlglw| qhhgv1

Lq rughu wr vxsso| dq dghtxdwh uhsr yroxph/ wkh fhqwudo edqn kdv wr

hvwlpdwh edqnv* ghpdqg iru uhvhuyhv1 Lq sudfwlfh/ wklv uhtxluhv iruhfdvwv ri

wkh ydulrxv srvlwlrqv lq wkh fhqwudo edqn*v edodqfh vkhhw1 Wdeoh 4 vxppd0

ul}hv wkh idfwruv wkdw duh uhohydqw iru wkh oltxlglw| srvlwlrq ri wkh Hxurshdq

edqnlqj vhfwru1

Wkh oldelolw| vlgh ri wkh edodqfh vkhhw vkrzv wkdw wkh pdlq oltxlglw|~

devruelqj idfwruv duh fxuuhqf| dqg edqnv* uhvhuyhv/ zklfk duh doprvw hqwluho|

uhtxluhg uhvhuyhv1 Wkh dvvhw vlgh ri wkh edodqfh vkhhw vkrzv wkh oltxlglw|~

surylglqj idfwruv/ l1h1 wkh ydulrxv vrxufhv ri wkh prqhwdu| edvh1 Dffruglqj

wr wkh edodqfh vkhhw lghqwlw| dq lqfuhdvh lq wkh fhqwudo edqn*v oldelolwlhv

uhtxluhv wkdw lwv dvvhwv lqfuhdvh dffruglqjo|1 Iru h{dpsoh/ li wkh ghpdqg iru

fxuuhqf| lv h{shfwhg wr ulvh +vd|/ gxh wr vhdvrqdo idfwruv,/ wkh HFE lqfuhdvhv

lwv vxsso| ri uhvhuyhv lq rughu wr suhyhqw odujh lqwhuhvw udwh �xfwxdwlrqv1

Dowkrxjk wkh edodqfh vkhhw vhhpv wr r�hu vhyhudo dowhuqdwlyhv/ wkh HFE*v

oltxlglw| pdqdjhphqw lv doprvw frpsohwho| edvhg rq lwv pdlq uh�qdqflqj rs0

hudwlrqv1 Wkh orqjhu~whup uh�qdqflqj rshudwlrqv/ prqwko| whqghuv ri uhsrv
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zlwk wkuhh~prqwk pdwxulw|/ duh rqo| xvhg iru surylglqj wkh edqnlqj v|vwhp

zlwk dq dgglwlrqdo/ vwdeoh oltxlglw| �rz1 Wkh pdujlqdo ohqglqj idflolw|/ e|

frqwudvw/ surylghv ryhuqljkw oltxlglw| dqg vhuyhv rqo| dv dq hphujhqf| fuhglw1

Dqg �qdoo|/ prqhwdu| uhvhuyhv duh qrw xvhg iru oltxlglw| pdqdjhphqw vlqfh

�qdqfldo pdunhwv frxog plvlqwhusuhw ex|lqj ru vhoolqj iruhljq dvvhwv dv dq

h{fkdqjh udwh lqwhuyhqwlrq ri wkh fhqwudo edqn1

Wkh h{whqvlyh xvh ri pdlq uh�qdqflqj rshudwlrqv surylghv wkh ghvluhg

�h{lelolw| lq wkh frqgxfw ri prqhwdu| pdqdjhphqw iru wzr uhdvrqv1 Iluvw/ wkh

uhsr dxfwlrqv duh frqgxfwhg rq wkh lqlwldwlyh ri wkh fhqwudo edqn1 Wkhuhiruh/

wkh fhqwudo edqn ghwhuplqhv wkh pdwxulw| ri wkh uhsr/ wkh gdwh ri uh�qdqflqj/

dqg hyhq wkh yroxph ri uhvhuyhv edqnv fdq eruurz1 E| frqwudvw/ vwdqglqj

idflolwlhv olnh wkh pdujlqdo ohqglqj ru wkh ghsrvlw idflolw| doorz wkh edqnv wr

ghflgh krz orqj/ zkhq dqg wr zkdw h{whqw wkh| eruurz ru ghsrvlw uhvhuyhv12

Vhfrqg/ dv rssrvhg wr wkh prqwko| orqjhu~whup uhsrv/ wkh pdlq uh�qdqflqj

rshudwlrqv pdwxuh dqg duh uhqhzhg rq d zhhno| edvlv1 Wklv hqdeohv wkh

fhqwudo edqn wr dgmxvw wkh vxsso| ri uhvhuyhv erwk judgxdoo| dqg dw vkruw

qrwlfh1

Zkloh wkh fhqwudo edqn pljkw eh lq d jrrg srvlwlrq wr hvwlpdwh wkh

dssursuldwh wrwdo uhsr yroxph/ lw kdv qr suhflvh zd| ri nqrzlqj wkh ixwxuh

oltxlglw| qhhgv ri lqglylgxdo edqnv1 Wkh udwlrqdoh ehklqg wkh frqgxfw ri

uhsr dxfwlrqv lv wkhuhiruh wr uhfhlyh qhz lqirupdwlrq derxw wkh vlwxdwlrq lq

wkh prqh| pdunhw dqg wkh oltxlglw| qhhgv ri lqglylgxdo edqnv1 Surylghg wkdw

edqnv elg wkhlu wuxh ghpdqg iru uhvhuyhv/ uhsr dxfwlrqv vkrxog lpsuryh wkh

h�flhqf| ri wkh fhqwudo edqn*v oltxlglw| pdqdjhphqw1 Li/ krzhyhu/ elgv duh

frpsohwho| ghwdfkhg iurp wkh dfwxdo oltxlglw| qhhgv/ wkh lqirupdwlrq frqwhqw

ri elgv jhwv gxelrxv dqg uhvxowv ri uhsr dxfwlrqv frxog eh plvohdglqj1
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Wkh lqirupdwlrq frqwhqw ri d uhsr dxfwlrq vwurqjo| ghshqgv rq wkh dxfwlrq

uxohv dqg wkhlu vwudwhjlf lpsolfdwlrqv1 Lq wkh wudglwlrq ri wkh Exqghvedqn/

wkh HFE frqgxfwv lwv pdlq uh�qdqflqj rshudwlrqv dv �{hg udwh whqghuv1� Wkh

fuxfldo dgydqwdjh ri d �{hg udwh whqghu lv wkdw wkh fhqwudo edqn surylghv d

fohdu vljqdo wr �qdqfldo pdunhwv derxw lwv lpsolflw lqwhuhvw udwh wdujhw1e Lq

d �{hg udwh whqghu wkh fhqwudo edqn vhwv wkh uhsr udwh/ dqg edqnv vlpso|

elg wkh dprxqw ri uh�qdqflqj wkh| zlvk wr rewdlq dw wkdw udwh1 Kdylqj

froohfwhg doo elgv/ wkh fhqwudo edqn ghflghv xsrq wkh uhsr yroxph/ l1h1 wkh

wrwdo doorwphqw D/ dqg hdfk edqn jhwv wkh vdph txrwd +doorwphqw udwlr,

T @ plq+4>D@E, ri lwv elg/ zkhuh E lv wkh vxp ri doo elgv1 Rqh pljkw

h{shfw wkdw kljk ydoxhv ri T lqglfdwh wkdw wkh fhqwudo edqn vxssolhg uhvhuyhv

jhqhurxvo| zkloh orz ydoxhv ri T vljqdo d uhvwulfwlyh prqhwdu| srolf| vwdqfh1

Xqiruwxqdwho|/ lw lv qrw dv vlpsoh dv wkdw1

Iljxuh 4 vkrzv wkh doorwphqw udwlrv ri wkh zhhno| �{hg udwh whqghuv shu0

iruphg e| wkh Exqghvedqn dqg wkh HFE xqwlo Mxqh 4<<<1 Wkh Exqghvedqn

kdg uholhg h{foxvlyho| rq �{hg udwh whqghuv vlqfh Iheuxdu| 4<<9 lq rughu wr

frqwulexwh wr d vprrwk wudqvlwlrq wr wkh qhz Hxurv|vwhp1 Dowkrxjk wkhuh lv

d vwuxfwxudo euhdn lq wkh gdwd/ wkh Jhupdq h{shulhqfh vkrxog eh khosixo iru

dqdo|}lqj wkh xvhixoqhvv ri �{hg udwh whqghuv iru wkh HFE*v oltxlglw| pdq0

djhphqw/ lq sduwlfxodu/ vlqfh pruh wkdq 93( ri wkh uhsr yroxph lv xvxdoo|

doorfdwhg wr Jhupdq edqnv1

Dw ohdvw wkuhh ihdwxuhv ri Iljxuh 4 phulw glvfxvvlrq1 Iluvw/ zlwk rqo| wzr

h{fhswlrqv wkh txrwd lv idu ehorz rqh1 Rq dyhudjh/ Jhupdq edqnv uhfhlyhg

rqo| 63( ri wkh uhsr fuhglw wkh| elg iru/ dqg lq wkh qhz Hxurv|vwhp wkh

dyhudjh doorwphqw udwlr lv hyhq orzhu1 Li Hxurshdq edqnv kdg elg wkhlu

wuxh ghpdqg iru uhvhuyhv/ wkh prqhwdu| srolf| ri wkh HFE zrxog kdyh ehhq
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Iljxuh 4= Wkh ydqlvklqj txrwd lq wkh Exqghvedqn*v dqg wkh HFE*v uhsr

dxfwlrqv
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suhww| uhvwulfwlyh1 Lq rughu wr vhh zk| doorwphqw udwlrv lq �{hg udwh whqghuv

duh w|slfdoo| ohvv wkdq rqh/ qrwh wkdw edqnv zrxog qrw sduwlflsdwh lq d uhsr

dxfwlrq li uh�qdqflqj rq wkh lqwhuedqn prqh| pdunhw zhuh fkhdshu1 Lq idfw/

wkh uhsr udwhv vhw e| wkh Exqghvedqn dqg wkh HFE duh xvxdoo| voljkwo| ehorz

wkh suhydlolqj prqh| pdunhw udwhv/ vhh Iljxuh 51 Krzhyhu/ li uhsr fuhglw lv

dq dwwudfwlyh vrxufh ri uh�qdqflqj/ edqnv pljkw h{djjhudwh wkhlu elgv lq

h{shfwdwlrq ri d txrwd ohvv wkdq rqh1 Iru h{dpsoh/ li d edqn dvvxphv wkdw

wkh txrwd T zloo eh 83(/ lw pljkw elg wzlfh dv pxfk dv lw dfwxdoo| qhhgv1

Vhfrqg/ wkh wzr rxwolhuv rq Dxjxvw 54/ 4<<9 dqg rq Dsulo :/ 4<<< duh

hdvlo| h{sodlqhg1 Iljxuh 6 vkrzv fohduo| wkdw lw zdv wkh gudvwlf ghfuhdvh

lq wrwdo elgv/ udwkhu wkdq d pryhphqw lq wkh wrwdo doorwphqw/ zklfk gulyhv

wkh wzr shdnv lq wkh doorwphqw udwlr1 Ixuwkhupruh/ Iljxuh 5 vkrzv wkdw

erwk rxwolhuv suhfhgh e| rqh zhhn d fxw lq wkh uhsr udwh1 Dssduhqwo|/ edqnv

dqwlflsdwhg wkhvh udwh fxwv dqg uhiudlqhg iurp elgglqj1D Edqnv fdq hdv0

lo| srvwsrqh uh�qdqflqj iru rqh ru wzr zhhnv vlqfh wkh Exqghvedqn*v dqg

wkh HFE*v uhvhuyh uhtxluhphqw v|vwhp doorzv dyhudjlqj wkh uhvhuyh kroglqjv

zlwklq wkh prqwko| pdlqwhqdqfh shulrg1S

Wkh wklug dqg prvw sx}}olqj ihdwxuh lq Iljxuh 4 lv wkdw wkh txrwd reyl0

rxvo| ghfuhdvhv ryhu wlph1 Lw vwduwhg 4<<9 deryh 73(/ ghfolqhg wr derxw 48(

dw wkh hqg ri 4<<; dqg uhdfkhg lq Mxqh 4<<< dq doo0wlph orz ri 7(1 Grhv

wklv lpso| wkdw prqhwdu| srolf| kdv ehfrph lqfuhdvlqjo| uhvwulfwlyhB Vxuho|

qrw= Iljxuh 6 uhyhdov wkdw wkh ghfuhdvlqj wuhqg lq wkh txrwd lv vroho| gxh

wr lqfuhdvlqj elgv dqg qrw wr ghfuhdvlqj doorwphqwv1 Reylrxvo| edqnv wu| wr

flufxpyhqw wkh udwlrqlqj ri wkh fhqwudo edqn e| lqfuhdvlqjo| h{djjhudwlqj

wkhlu elgv1 Wkhuh lv qr grxew wkdw elgv duh ryhuvwdwhg1 Wkh| h{fhhg e| idu

wkh prqhwdu| edvh ri wkh zkroh Hxurv|vwhp1

Wkh edqnlqj vhfwru dqg wkh HFE zloo uxq lqwr vhyhuh sureohpv li wklv

wuhqg frqwlqxhv1 Iluvw/ jlyhq wkh wlq| txrwd d vpdoo plvwdnh lq d edqn*v

hvwlpdwh ri wkh xsfrplqj doorwphqw udwlr zloo uhvxow lq kxjh ghyldwlrqv ri

D�L|i |�@| |�i |�L hi4@�?�?} �?|ihit| h@|i U�@?}it �? |�i t@4T*i _�_ ?L| |h�}}ih @ t�4�
�*@h hi@U|�L? Lu |�i @**L|4i?| h@|�L ���U� �?_�U@|it |�@| |�iti U�@?}it �ihi �?@?|�U�T@|i_�

SA�i �4TLh|@?Ui Lu |�i hitih�i hi^��hi4i?| hi}�4i uLh @ Ui?|h@* M@?!<t *�^��_�|) 4@?�

@}i4i?| �t i4T�@t�3i_ M) ��?_ti�* E�bbb��
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3.5

4.0

Overnight rate Repo rate

ECB

8/28/96

2/07/96 6/30/99

4/14/99

12/30/98

Iljxuh 5= Uhsr dqg ryhuqljkw udwhv lq Jhupdq| dqg wkh Hxurv|vwhp

�L|itG �** L�ih?�}�| h@|it E,��W� uLh |�i ,�hLt)t|i4 @?_ _@)�|L�_@) h@|i uLh Bih4@?)�
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Iljxuh 6= Elgv dqg doorwphqwv lq wkh Exqghvedqn*v dqg wkh HFE*v uhsr

dxfwlrqv

�L|itG ��_t @?_ @**L|4i?| Lu |�i ��?_itM@?! @?_ Lu |�i ,�� �? M�**�L? #� @?_ ,�hLc
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wkh dfwxdo iurp wkh ghvluhg doorwphqw1 Dqg vhfrqg/ elgv orvh prvw ri wkhlu

lqirupdwlrqdo ydoxh iru wkh fhqwudo edqn li elgv dqg wuxh ghpdqg idoo vr idu

dsduw1 Lq wkh qh{w vhfwlrq zh zloo dqdo|}h wkh vwudwhjlf elgglqj ehkdylru ri

edqnv1 Lw zloo ehfrph dssduhqw wkdw wkh ydqlvklqj txrwd sx}}oh lv hqwluho|

gxh wr wkh edgo| ghvljqhg dxfwlrq uxohv1

e 5|h@|i}�U M�__�?} �? @ � i_ h@|i |i?_ih

e�� A�i hiTL�}@4i

Lq wklv vhfwlrq zh zloo dqdo|}h d vlpsoh/ vw|ol}hg jdph dprqj wkh edqnv ~

wkh uhsr~jdph ~ zklfk pd| looxplqdwh wkh gdwd zh kdyh ghvfulehg lq wkh

suhylrxv vhfwlrq1 Vxssrvh wkdw wkh fhqwudo edqn r�huv d wrwdo doorwphqw ri

D iru uh�qdqflqj ri edqnv dw d �{hg uhsr udwh1 Hdfk edqn l/ l @ 4> ===> q/

kdv d wuxh ghpdqg G
� iru uhsrv dw wkdw udwh1 Ohw edqn l*v elg iru uhsrv eh

ghqrwhg e| E
�1 Ri frxuvh/ elgv qhhg qrw pdwfk wkh wuxh ghpdqg li edqnv

ehkdyh vwudwhjlfdoo|1

Dv h{sodlqhg deryh wkh dfwxdo doorwphqw ri uhsrv lv ghwhuplqhg wkurxjk

d udwlrqlqj vfkhph li wkh vxp ri wkh elgv/ E =@
S

�E
�/ h{fhhgv wkh wrwdo

doorwphqw D1 Wkdw lv/ wkhuh lv d txrwd jlyhq e|

T @ plq+D@E> 4,>

dqg wkh dfwxdo doorwphqw wr edqn l lv D� @ TE
�1 Zh dvvxph wkdw edqnv idfh

d txdgudwlf orvv ixqfwlrq

�
� =@ �

�
D
�
�G

�
�2

@ �

�
plq

�
D

E

> 4

�
E
�
�G

�

�2

> +4,

zklfk vhhpv sodxvleoh vlqfh edqnv lqfxu d orvv erwk/ zkhq wkh| uhfhlyh wrr

olwwoh uh�qdqflqj dqg zkhq wkh| uhfhlyh wrr pxfk1 Lq hlwkhu fdvh wkh| fdq

xvh wkh pdujlqdo ohqglqj ru wkh ghsrvlw idflolw| ri wkh HFE/ uhvshfwlyho|/ exw

dw vljql�fdqwo| ohvv idyrudeoh lqwhuhvw udwhv1

Qrwh �uvw wkdw elgglqj ohvv wkdq rqh*v ghpdqg/ E�
? G

�
> lv d vwulfwo|

grplqdwhg vwudwhj|1 Li wkhuh lv qr udwlrqlqj/ hdfk elgghu uhfhlyhv wkh dprxqw
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kh kdv elg1 Wkxv elgglqj ohvv lv vwulfwo| grplqdwhg1 Li wkhuh lv udwlrqlqj/

rqh vkrxog elg hyhq pruh1

Vxssrvh qrz wkdw wrwdo ghpdqg iru uhsrv glg qrw h{fhhg wkh wrwdo doorw0

phqw/ D � G =@
S

�G
�1 Lq wklv fdvh wkhuh zrxog h{lvw dq reylrxv htxloleulxp

lq zklfk doo edqnv elg wuxwkixoo|1. Fohduo|/ wklv w|sh ri htxloleulxp lv lqfrp0

sdwleoh zlwk wkh hpslulfdo revhuydwlrqv ri wkh suhylrxv vhfwlrq1 Li edqnv kdg

elg wuxwkixoo|/ dq lpsodxvleo| odujh lqfuhdvh ri wkh wuxh ghpdqg iru uhsrv

zrxog kdyh ehhq qhfhvvdu| wr dffrxqw iru wkh revhuyhg elgglqj ehkdylru1

Wkxv/ lq wkh iroorzlqj zh irfxv rq wkh hpslulfdoo| uhohydqw fdvh ri D ? G=
H

Wklv uhsr~jdph vhhpv wr uhsuhvhqw d vlpsol�hg/ |hw idlu ghvfulswlrq ri

zkdw lv jrlqj rq dw wkh HEF*v uhsr dxfwlrqv1 Krzhyhu/ wkh vshfl�hg dxfwlrq

uxohv jlyh ulvh wr d jdph zlwkrxw dq htxloleulxp1

Sursrvlwlrq 4 Ohw D ? G1 Wkhq/ wkh uhsr~jdph grhv qrw kdyh dq htxlole0

ulxp1

Surri1 Vlqfh qr vwulfwo| grplqdwhg vwudwhj| fdq eh sduw ri dq htxloleulxp/

zh pxvw kdyh E
�
� G

� dqg/ khqfh/ T ? 4> lq dq| srwhqwldo htxloleulxp1

Wkh h{shfwhg sd|r� ri edqn l djdlqvw d +mrlqw, pl{hg vwudwhj| glvwulexwlrq

I +E3�, ryhu wkh wrwdo ghpdqg ri rwkhu edqnv E3� =@
S

� �'�E
� lv jlyhq e|

H�
� @ �

] "

f

�
D

E
� .E

3�
E
�
�G

�

�2
gI +E3�,=

Wkh �uvw rughu frqglwlrq lv Y.Z�

Y�� @ 3> zkhuh

CH�
�

CE
�
@ �5

] "

f

�
D

E
� .E

3�
E
�
�G

�

�
DE

3�

+E� .E
3�,2

gI +E3�,= +5,

Ohw V� ghqrwh wkh vxssruw ri wkh k|srwkhvl}hg htxloleulxp vwudwhj| ri edqn

m/ dqg ohw �
E
� =@ lqi V� 1 Ohw edqn l eh wkh edqn zklfk h{djjhudwhv lwv ghpdqg

.W| U@? Mi t�L�? @*L?} |�i *�?it Lu |�i ThLLu Lu �hLT� � |�@| ?L L|�ih i^��*�Mh�@ i �t|

�u � : (� Wu � �@TTi?t |L i @U|*) 4@|U� (c @ ULLh_�?@|�L? }@4i hit�*|t ��|� @? �?�?�|i

?�4Mih Lu i^��*�Mh�@ �? ���U� @** M@?!t i @}}ih@|i |�i�h M�_t M) |�i t@4i ThLTLh|�L? Etii
@*tL ��?_ti�* @?_ �ihU�ihc �bbb��

HW? u@U|c �| �t t��U�i?| |L �@�i @ t|h�U|*) TLt�|��i ThLM@M�*�|) |�@| � 	 ( uLh @** L�h
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wkh ohdvw dw wkh erwwrp ri lwv vxssruw/ l1h1

�
E
�

G
�
@ plq

�

�
E
�

G
�
=

Wkhq zh kdyh wkdw

E
3� @

[
� �'�

E
�
�

�
E
�

G
�

[
� �'�

G
�
= +6,

Wr frpsohwh wkh dujxphqw zh suryh wkdw edqn l fdqqrw eh lqgl�huhqw eh0

wzhhq wkh sxuh vwudwhjlhv lq V
� e| vkrzlqj wkdw +5, lv vwulfwo| srvlwlyh dw �

E
�1

E| frqwlqxlw| ri H�� wklv |lhogv d frqwudglfwlrq wr V
� ehlqj wkh vxssruw ri

dq htxloleulxp vwudwhj|1

Wr wkdw dlp qrwh wkdw +5, lv vwulfwo| srvlwlyh li iru doo E3� lq wkh vxssruw

ri I+E3�, lw krogv wkdw

G
�
A

D

�
E
� .E

3�
�
E
�
= +7,

Iurp +6, dqg wkh dvvxpswlrq wkdw D A

S
�G

� iroorzv

G
�
�

�
E
�

E
3�

[
� �'�

G
�
A

�
E
�

E
3�
+D�G

�,=

Vroylqj iru G� |lhogv wkh ghvluhg lqhtxdolw| +7,1

Jdph wkhrulvwv zloo uhdol}h wkdw wkh uhdvrq iru wkh qrq~h{lvwhqfh ri dq

htxloleulxp lv wkh xqerxqghg vwudwhj| vsdfh1 Lq sudfwlfh/ wkhuh frxog h{lvw

dq xsshu erxqg wkurxjk wkh reoljdwlrq wr srvw d froodwhudo iru elgv1 Krz0

hyhu/ lq d uhfhqw dqqrxqfhphqw wkh HFE +4<<<e, fodul�hg wkdw rqo| dfwxdo

doorfdwlrqv/ qrw elgv/ kdyh wr eh froodwhudol}hg/ pdnlqj wkh vwudwhj| vsdfh

yluwxdoo| xqerxqghg iurp wkh ylhzsrlqw ri d vlqjoh edqn1

e�2 � 4)LT�U Mit| hiT*) ThLUitt

Lq d jdph zlwkrxw htxloleulxp lw lv lpsrvvleoh wr suhglfw zkdw udwlrqdo

sod|huv zrxog gr1 Erxqghgo| udwlrqdo sod|huv/ krzhyhu/ pd| ehkdyh lq suh0

glfwdeoh zd|v1 Lq sduwlfxodu/ zh pd| dvvxph wkdw edqnv iroorz d vlpsoh

p|rslf ehvw uhso| surfhvv +l1h1 edqnv kdyh dgdswlyh h{shfwdwlrqv,1 Ohw
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w @ 3> 4> === ghqrwh wkh wlph lqgh{1 Wkhq/ hdfk edqn vlpso| dvvxphv wkdw wr0

wdo elgv ri doo rwkhu edqnv iurp wkh suhylrxv urxqg +E3�
|3�, uhpdlq xqfkdqjhg

dqg fkrrvhv d ehvw uhso| djdlqvw E3�
|3�1 Li E3�

|3� � D| �G
�
|/ wkh ehvw uhso|

ri edqn l lv vlpso| wr fkrrvh G�
|1 Li/ krzhyhu/ E

3�
|3� lv odujhu/ edqn l*v ehvw

uhso| lv ghwhuplqhg e| wkh �uvw rughu frqglwlrq ri +4,1 Wkxv/ wkh ehvw uhso|

surfhvv lv jlyhq e|b

E
�
| @ pd{

%
G

�
|>G

�
|

E

3�
|3�

D| �G
�
|

&
= +8,

Vlqfh dfwlrqv E�
| ? G

�
| duh vwulfwo| grplqdwhg/ doo edqnv zloo h{djjhudwh wkhlu

ghpdqgv dw ohdvw iurp wkh vhfrqg shulrg rq1

Li doo edqnv iroorz wklv elgglqj uxoh/ wrwdo elgv E| zloo ehkdyh dffruglqj

wr wkh iroorzlqj htxdwlrq iru w � 5

E| @
[
�

E
�
| @

[
�

G
�
|E

3�
|3�

D| �G
�
|

@
[
�

G
�
|

D| �G
�
|

�
E|3� �E

�
|3�

�
=

Dvvxplqj wkdw edqnv duh v|pphwulf/ l1h1 G
�
| @ G

�
|/ iru doo l> m/ zh rewdlq wkh

iroorzlqj gl�huhqfh htxdwlrq iru wkh hyroxwlrq ri wrwdo elgv

E| @
+q� 4,G|

qD| �G|

E|3�= +9,

Vlqfh D| ? G| e| dvvxpswlrq/ lw iroorzv wkdw
E?3��(|

?�|3(|
A 4/ dqg wkh elgglqj

surfhvv +9, h{sorghv1 Vlqfh wkh qxpehu ri edqnv sduwlflsdwlqj lq wkh uhsr

dxfwlrqv lv odujh +q w|slfdoo| h{fhhgv ;33,/ zh fdq dssur{lpdwh +9, e|

E| @
G|

D|

E|3�= +:,

Uhzulwlqj +9, lq whupv ri wkh txrwd T| @ D|@E| jlyhv

T| @
D|

G|

D|

D|3�

T|3�= +;,
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|*'|3�o� A�i ^�@*�|@|��i

ThLTih|�it Lu |��t ThLUitt @hi |�i t@4i @t Lu ED��
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Ohwwlqj vpdoo ohwwhuv ghqrwh orjv ri yduldeohv/ rqh rewdlqv

�e| @ g| � d| +<,

�t| @ +d| � g|, .�d|= +43,

Wkhuhiruh/ li d| ? g|/ wkh fhqwudo edqn zrxog kdyh wr shushwxdoo| lqfuhdvh

wkh doorwphqwv lq rughu wr suhyhqw wkh txrwd iurp ydqlvklqj1 Qrwh wkdw

wkh jurzwk udwhv ri elgv dqg doorwphqw udwlrv/ udwkhu wkdq wkh ohyhov/ frqwdlq

lqirupdwlrq derxw wkh xqrevhuyhg wuxh ghpdqg iru uhsrv dqg/ wkhuhe|/ derxw

wkh wljkwqhvv ri prqhwdu| srolf|1

D ,4T�h�U@* hit�*|t

Lq wklv vhfwlrq zh dqdo|}h wkh shuirupdqfh ri �{hg udwh uhsr dxfwlrqv iurp

dq hpslulfdo srlqw ri ylhz1 Vlqfh zh duh sduwlfxoduo| lqwhuhvwhg lq wkh lq0

irupdwlrq frqwhqw ri uhsr dxfwlrqv/ zh zloo hvwlpdwh wkh lpsdfw ri edqnv*

elgglqj rq wkh doorwphqwv surylghg e| wkh fhqwudo edqn1 Li elgv frqwdlq

uholdeoh lqirupdwlrq derxw edqnv* ghpdqg iru uhvhuyhv/ wkh fhqwudo edqn*v

doorwphqwv vkrxog ghshqg rq sdvw dqg suhvhqw wrwdo elgv1 Rxu vhfrqg pdlq

lqwhuhvw frqfhuqv wkh ghwhuplqdqwv ri edqnv* elgglqj ehkdylru1 Dffruglqj wr

wkh dgdswlyh elgglqj vwudwhj| lqwurgxfhg lq wkh suhylrxv vhfwlrq/ wkh revhuy0

deoh wuhqg lq wrwdo elgv vkhgv oljkw rq wkh uhodwlrq ehwzhhq wrwdo doorwphqw

dqg edqnv* wuxh ghpdqg iru uhsr fuhglw/ vhh +<,1 Wkhuhiruh/ wkh wuhqg lq wkh

elg htxdwlrq uh�hfwv wkh dyhudjh vwdqfh ri prqhwdu| srolf|1

Lq vslwh ri doo vlplodulwlhv ri wkh Exqghvedqn*v dqg wkh HFE*v prqhwdu|

iudphzrun/ wkh vwduw ri wkh Hxurshdq prqhwdu| xqlrq reylrxvo| fdxvhv d

vwuxfwxudo euhdn lq wkh dxfwlrq gdwd1 Xqwlo Mxqh 4<<< wkh HFE kdv frq0

gxfwhg rqo| 58 uhsr dxfwlrqv/ zkhuhdv wkh Exqghvedqn hpsor|hg �{hg udwh

whqghuv lq lwv pdlq uh�qdqflqj rshudwlrqv iurp Iheuxdu| 4<<9 xqwlo wkh hqg

ri 4<<;/ zklfk jlyhv xv 483 revhuydwlrqv1 Wkhuhiruh/ lq wkh iroorzlqj zh

zloo frqfhqwudwh rq wkh Exqghvedqn*v gdwd exw wkh hylghqfh vkrxog dovr eh

looxplqdwlqj iru wkh suhydlolqj Hxurv|vwhp1
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D�� 5L4i Thi*�4�?@h) _@|@ @?@*)t�t

Lq d �uvw vwhs zh lqyhvwljdwhg wkh vwrfkdvwlf surshuwlhv ri wkh wlph vhulhv

xqghu frqvlghudwlrq1 Wr wkdw dlp zh shuiruphg xqlw urrw whvwv iru wkh orj

ri wkh Exqghvedqn*v wrwdo doorwphqw/ d|/ dqg wkh orj ri wrwdo elgv/ e|/ zklfk

fohduo| lqglfdwh wkdw wkh wlph vhulhv duh wuhqg vwdwlrqdu|1�f Wkh iroorzlqj

uhjuhvvlrqv wkhuhiruh frqwdlq d olqhdu wlph wuhqg/ dqg vwdqgdug whvw vwdwlvwlfv

fdq eh dssolhg1

Xqghu qrupdo flufxpvwdqfhv/ wrwdo doorwphqw lqfuhdvhv voljkwo| ryhu wlph

gxh wr prqhwdu| h{sdqvlrq1 Krzhyhu/ lq Pd| 4<<; wkh Exqghvedqn wudqv0

ihuuhg lwv sur�w wr wkh Jhupdq jryhuqphqw dqg vwhulol}hg wkh uhvxowlqj lq0

fuhdvh lq uhvhuyhv e| uhgxflqj wkh dydlodeoh uhsr yroxph1 Zh kdyh wkhuhiruh

lqwurgxfhg d vwhs~gxpp| g4| +g4| @ 4 iru w A 8@46@4<<; dqg g4| @ 3 rwk0

huzlvh, lq wkh doorwphqw htxdwlrq1 Dv zh kdyh douhdg| qrwhg lq Vhfwlrq 5/ rq

Dxjxvw 54/ 4<<9 edqnv gudvwlfdoo| orzhuhg wkhlu elgv vlqfh wkh| dqwlflsdwhg

d orzhu uhsr udwh lq wkh iroorzlqj zhhn1 Zh fdswxuhg wkh uhvxowlqj rxwolhu

lq wrwdo elgv e| lqfoxglqj wkh lpsxovh gxpp| g5| +zkhuh g5| htxdov rqh li

w @ 5;@;@<9 dqg }hur rwkhuzlvh,1 Lw lv zruwk hpskdvl}lqj wkdw wkh lqfoxvlrq

ri wkh gxpplhv lpsuryhv wkh uhvlgxdov vwdwlvwlfv ri rxu uhjuhvvlrqv exw lw lv

qrw fuxfldo iru wkh pdlq uhvxowv1 Ilqdoo|/ lq rughu wr frqwuro iru wkh lqwhuhvw

udwh h�hfwv rq edqnv* elgglqj ehkdylru zh lqfoxghg wkh vsuhdg/ l�u> ehwzhhq

wkh gd|~wr~gd| udwh u dqg wkh uhsr udwh l lq wkh elg htxdwlrq +fi1 Iljxuh 5,1

D vljql�fdqw srvlwlyh vsuhdg ehwzhhq wkh prqh| pdunhw udwhv dqg wkh uhsr

udwh lqfuhdvhv wkh sur�wdelolw| ri uhsr fuhglw1 Khqfh/ rqh zrxog h{shfw wkh

frh�flhqw ri l� u wr eh srvlwlyh1

D�2 A�i �?|ihT*@) Mi|�ii? M�_t @?_ @**L|4i?|t

Wkh htxdwlrqv iru wkh orjv ri wrwdo doorwphqw d| dqg wrwdo elgv e| suhvhqwhg

lq Wdeoh 5 frqwdlq odjv xs wr rughu irxu1 Kljkhu odj rughuv zhuh qrw vljql�0

fdqw/ suhvxpdeo| ehfdxvh wkh pdlqwhqdqfh shulrg ri uhtxluhg uhvhuyhv lv rqh

prqwk1 Qrwh wkdw wkh doorwphqw htxdwlrq frqwdlqv frqwhpsrudqhrxv wrwdo
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elgv dv dq h{sodlqlqj yduldeoh ehfdxvh wkh elgv duh nqrzq wr wkh fhqwudo

edqn zkhq wkh doorwphqw lv ghwhuplqhg1

Wkh uhvxowv ghprqvwudwh wkdw uhsrv zhuh xvhg rq d uhyroylqj edvlv/ l1h1

edqnv uhsd| pdwxulqj uhsrv xvlqj qhz uhsr fuhglw1�� Dv d frqvhtxhqfh/ wkh

fhqwudo edqn*v doorwphqw vwurqjo| ghshqgv rq lwv doorwphqw wzr zhhnv djr1

Wkh fhqwudo edqn*v doorwphqw ghflvlrq/ krzhyhu/ glg qrw ghshqg rq vxeplwwhg

elgv1 Wklv lv frq�uphg e| d Zdog whvw ri wkh sdudphwhu uhvwulfwlrq _;l �� @

3% zklfk jlyhv d s0ydoxh ri 31<41 Dssduhqwo|/ vxeplwwhg elgv frqwdlqhg qr

ydoxdeoh lqirupdwlrq iru wkh Exqghvedqn*v oltxlglw| pdqdjhphqw1

E| frqwudvw/ elgv glg uhvsrqg wr sdvw doorwphqwv1 Wkh fruuhvsrqglqj qxoo

k|srwkhvlv _;l ��� @ 3% fdq hdvlo| eh uhmhfwhg dw wkh 4( vljql�fdqfh ohyho1 Lq

sduwlfxodu/ edqnv lqfuhdvhg wkhlu elgv li wkh doorwphqw lq wkh suhfhglqj uhsr

dxfwlrq zdv orz1 Wkh lpsdfw ri wkh lqwhuhvw udwh vsuhdg rq elgglqj ehkdylru

lv erwk sodxvleo| vljqhg dqg kljko| vljql�fdqw exw lw lv txdqwlwdwlyho| qrw

yhu| lpsruwdqw1

Wkh hvwlpdwhg dyhudjh jurzwk udwh ri wkh elgv/ jK =@ �
�
@+4�

Se
�'� �

�
�, @

3=974(/ h{fhhgv wkh jurzwk ri wkh doorwphqwv/ j@ =@ �@+4 �
Se

�'� ��, @

3=4<4(1 Khqfh/ wkh txrwd ghfuhdvhg rq dyhudjh dw d udwh ri j^ @ j@ � jK @

�3=78(1 Dvvxplqj wkdw edqnv elg dffruglqj wr wkh dgdswlyh elgglqj uxoh

+8,/ wkh jurzwk ri elgv ghshqgv rq wkh uhodwlrq ehwzhhq wkh uhsr yroxph

dydlodeoh dqg edqnv* dfwxdo oltxlglw| qhhgv1 Rxu vw|ol}hg prgho +vhh htxdwlrq

+<,, lpsolhv wkdw �|

(|
@ h{s+��e|,= Xvlqj jK dv dq hvwlpdwh iru wkh dyhudjh

jurzwk udwh ri wrwdo elgv/ zh �qg wkdw

D|

G|

@ 3= <<6=

Wkxv/ udwlrqlqj e| wkh fhqwudo edqn zdv rq dyhudjh h{wuhpho| prghvw1 Lw

vhhpv wkdw wkh Exqghvedqn pdwfkhg edqnv* wuxh ghpdqg iru uhvhuyhv vxu0

sulvlqjo| zhoo ~ hyhq zlwkrxw dq| uhfrxuvh wr edqnv* elgglqj ehkdylru1�2
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Wdeoh 5= Ghwhuplqdqwv ri doorwphqwv dqg elgv lq wkh Exqghvedqn*v uhsr

dxfwlrqv
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\hw/ wkh idfw wkdw edqnv zhuh rq dyhudjh udwlrqhg e| mxvw 31:( wuljjhuhg

wkh revhuyhg dvwrxqglqj elgglqj zdu/ zklfk pdnhv wkh uhsr dxfwlrqv hvvhq0

wldoo| xvhohvv wr wkh fhqwudo edqn iru wkh sxusrvh ri lqirupdwlrq jdwkhulqj1

S �L?U*�t�L?t

Wkh qhzo| irxqghg Hxurshdq Fhqwudo Edqn kdv dgrswhg pdq| ihdwxuhv ri

wkh Exqghvedqn*v prqhwdu| iudphzrun1 Rqh ri wkrvh ihdwxuhv lv wkh grpl0

qdqw uroh ri zhhno| uhsr dxfwlrqv iru wkh surylvlrq ri fhqwudo edqn prqh|1 E|

xvlqj �{hg udwh whqghuv/ wkh HFE surylghv d fohdu vljqdo derxw wkh fxuuhqw

lqwhuhvw udwh wdujhw1 Krzhyhu/ wkh dxfwlrqv vx�hu iurp d cydqlvklqj txrwd

sureohp*= Iurp 4<<9 wr 4<<< wkh doorwphqw txrwd ghfuhdvhg iurp derxw 73(

wr ohvv wkdq 8(1

Lq wklv sdshu zh ghprqvwudwhg wkdw wkh dxfwlrq uxohv duh �dzhg vlqfh

wkh| hqfrxudjh edqnv wr lqfuhdvlqjo| h{djjhudwh wkhlu ghpdqg iru uhvhuyhv1

Pruhryhu/ rxu hpslulfdo uhvxowv lqglfdwh wkdw �{hg udwh whqghuv lqgxfh ryhu0

elgglqj hyhq wkrxjk wkh fhqwudo edqn*v doorwphqw srolf| pruh ru ohvv dffrp0

prgdwhv wkh dfwxdo oltxlglw| qhhgv ri wkh edqnlqj vhfwru1 Dv d uhvxow/ wkh

lqirupdwlrq frqwhqw ri elgv ehfrphv qhjoljleoh1 Gxh wr wkh vwudwhjlf elg0

glqj ehkdylru ri edqnv/ vpdoo ru odujh doorwphqw udwlrv duh qr uholdeoh vljqdo

derxw wkh vfduflw| ri uhvhuyhv dqg wkh prqhwdu| srolf| vwdqfh1 Frqvlghulqj

wkh ydqlvklqj txrwd wkh HFE*v uhsr dxfwlrqv duh derxw wr ehfrph d idufh1

Wklv srvhv wkh txhvwlrq krz wr lpsuryh wkh HFE*v uhsr dxfwlrqv vxfk

wkdw wkh| fdq vhuyh wkhlu lqwhqghg sxusrvh1 Dq reylrxv dowhuqdwlyh wr �{hg

udwh whqghuv duh yduldeoh udwh whqghuv/ ri zklfk wzr ydulhwlhv/ wkh frpshwlwlyh

dxfwlrq dqg wkh sulfh glvfulplqdwlqj dxfwlrq/ duh suhydohqw1 Zlwk yduldeoh

udwh whqghuv vwudwhjlf ryhuelgglqj e| edqnv frxog lq sulqflsoh eh suhyhqwhg/

wkrxjk/ xqiruwxqdwho|/ erwk dxfwlrq irupdwv kdyh wkhlu gudzedfnv1 Dw �uvw

vljkw/ wkh frpshwlwlyh dxfwlrq/ zkhuh hdfk vxffhvvixo elgghu sd|v wkh orzhvw

dffhswhg udwh lqghshqghqwo| ri lwv elg/ vhhpv prvw dssursuldwh vlqfh wuxwkixo

elgglqj lv rswlpdo ~ dw ohdvw lq dxfwlrqv zlwk pdq| elgghuv +fi1 Ohqjzlohu/

4<<<> dqg Dxvxeho dqg Fudpswrq/ 4<<9,1 Krzhyhu/ lq sudfwlfh udwlrqlqj dw
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wkh htxloleulxp sulfh lv riwhq qhfhvvdu| zklfk pdnhv lw zruwkzkloh wr elg dw

xquhdolvwlfdoo| kljk lqwhuhvw udwhv +Qdxw}/ 4<<:,1 Ri frxuvh/ wklv sureohp lv

dyrlghg lq wkh sulfh glvfulplqdwlqj dxfwlrq fxuuhqwo| dssolhg lq wkh HFE*v

orqjhu whup uh�qdqflqj rshudwlrqv1 Krzhyhu/ zlwk wklv surfhgxuh elg vkdg0

lqj lv rswlpdo dw hdfk sulfh/ zklfk lpsolhv dq lqh�flhqw doorfdwlrq ri fhqwudo

edqn fuhglw +Qdxw} dqg Zroivwhwwhu/ 4<<:,1 Wkh prvw vhyhuh glvdgydqwdjh ri

yduldeoh udwh whqghuv/ krzhyhu/ lv wkdw wkh fhqwudo edqn zrxog kdyh wr vdf0

ul�fh vrph frqwuro ryhu lqwhuhvw udwhv1 Lq idfw/ wkh Exqghedqn*v h{shulhqfh

frq�upv wkdw wkh yrodwlolw| ri prqh| pdunhw udwhv lv kljkhu zlwk yduldeoh

udwh whqghuv wkdq zlwk �{hg udwh whqghuv +vhh Qdxw}/ 4<<;,1

Lq ylhz ri wkhvh sureohpv rxu vxjjhvwlrq iru wkh HFE zrxog eh wr hp0

sor| sulfh glvfulplqdwlqj�� yduldeoh udwh whqghuv lq frqmxqfwlrq zlwk d suh0

dqqrxqfhg lqwhuhvw udwh vljqdo frpsdudeoh wr wkh X1V1 Ihghudo Ixqgv udwh

wdujhw1 Wkurxjk wklv vljqdo wkh HFE frxog dpholrudwh lqwhuhvw udwh xqfhu0

wdlqw| dqg hqvxuh wkdw lqwhuhvw udwh yrodwlolw| uhpdlqv orz1 Rq wkh rwkhu

kdqg/ vlqfh edqnv kdyh wkh rssruwxqlw| wr elg dw kljkhu lqwhuhvw udwhv zkhq

suhvvhg iru h{wud oltxlglw|/ wkh ryhuelgglqj sureohp ri �{hg udwh whqghuv lv

dyrlghg/ zklfk vkrxog vljql�fdqwo| lpsuryh wkh lqirupdwlrq frqwhqw ri elgv

lq wkh dxfwlrq1

+iuihi?Uit

^4` Dxvxeho/ O1 dqg S1 Fudpswrq +4<<9,/ Ghpdqg Uhgxfwlrq dqg Lqh�0

flhqf| lq Pxowl~xqlw Dxfwlrqv/ Xqlyhuvlw| ri Pdu|odqg/ Zrunlqj Sdshu

&<903:1

^5` Elqgvhlo/ X1 +4<<<,/ Wrzdugv d Wkhru| ri Fhqwudo Edqn Oltxlglw| Pdq0

djhphqw/ iruwkfrplqj lq Nuhglw xqg Ndslwdo1

^6` Elqgvhlo/ X1 dqg S1 Phuflhu +4<<<,/ Wkh Vlqjoh Prqhwdu| Srolf| dqg

Vrph Dvshfwv ri lwv Lpsohphqwdwlrq/ iruwkfrplqj lq VQI Dduern 4<<</

R1 Wkrjhuvhq +hg1,/ Ehujhq/ Qruzd|= Idjerniruodjhw1
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^7` Hxurshdq Fhqwudo Edqn +4<<<d,/ Wkh Rshudwlrqdo Iudphzrun ri wkh

Hxurv|vwhp= Ghvfulswlrq dqg Iluvw Dvvhvvphqw1 Lq Prqwko| Exoohwlq/

Pd|/ 5<~761

^8` Hxurshdq Fhqwudo Edqn +4<<<e,/ Froodwhudo Reoljdwlrqv ri Frxqwhusdu0

wlhv lq wkh Hxurv|vwhp*v Pdlq Uh�qdqflqj Rshudwlrqv1 Suhvv Uhohdvh/ 5

Ihe 4<<<1 Lqwhuqhw= zzz1hfe1lqw2suhvv2su<<35351kwp1

^9` Ohqjzlohu/ \1 +4<<<,/ Wkh Pxowlsoh Xqlw Dxfwlrq zlwk Yduldeoh Vxsso|/

Hfrqrplf Wkhru|/ 47= 6:606<51

^:` Qdxw}/ G1 +4<<:,/ Krz Dxfwlrqv Uhyhdo Lqirupdwlrq= D Fdvh Vwxg| rq

Jhupdq Uhsr Udwhv1 Mrxuqdo ri Prqh|/ Fuhglw/ dqg Edqnlqj/ 5<= 4:~581

^;` Qdxw}/ G1 +4<<;,/ Edqnv* Ghpdqg iru Uhvhuyhv Zkhq Ixwxuh Prqhwdu|

Srolf| lv Xqfhuwdlq1 Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 75+4,= 494~;61

^<` Qdxw}/ G1 dqg H1 Zroivwhwwhu +4<<:,/ Elg Vkdglqj dqg Ulvn Dyhuvlrq lq

Pxowl~Xqlw Dxfwlrqv zlwk Pdq| Elgghuv1 Hfrqrplfv Ohwwhuv/ 89= 4<8~
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