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Wkh Lqwudgd| Oltxlglw| Pdqdjhphqw Jdph�

Pruwhq O1 Ehfk
Gdqpdunv Qdwlrqdoedqn/ Frshqkdjhq

Urg Jduudww
Xqlyhuvlw| ri Fdoliruqld/ Vdqwd Eduedud

Ghfhpehu 53/ 5334

Devwudfw

Zh xvh d jdph wkhruhwlfdo iudphzrun wr dqdo|}h wkh lqwudgd| ehkdylru
ri edqnv zlwk uhvshfw wr vhwwohphqw ri lqwhuedqn fodlpv lq d uhdo wlph jurvv
vhwwohphqw vhwwlqj1 Zh �qg wkdw wkh jdph sod|hg e| edqnv ghshqgv xsrq
wkh lqwudgd| fuhglw srolf| ri wkh fhqwudo edqn dqg wkdw lw hqfrpsdvvhv wzr
zhoo0nqrzq jdph wkhruhwlfdo sdudgljpv= wkh sulvrqhu*v glohppd dqg wkh
vwdj kxqw1 Wkh iruphu dulvhv lq d froodwhudol}hg fuhglw uhjlph zkhuh zh frq0
�up wkh uhvxow ri hduolhu olwhudwxuh wkdw edqnv kdyh dq lqfhqwlyh wr srvwsrqh
sd|phqwv zkhq gd|oljkw oltxlglw| lv frvwo| dqg wkdw wklv lv vrfldoo| lqh!0
flhqw1 Wkh odwwhu dulvhv lq d sulfhg fuhglw uhjlph zkhuh zh vkrz wkdw wkh
srvwsrqhphqw ri sd|phqwv fdq eh vrfldoo| h!flhqw1 Wkh dqdo|vlv dvvxphv
edqnv duh ulvn qhxwudo1 Zh dovr h{sodlq krz ulvn dyhuvlrq d�hfwv wkh uhvxowv1
Mrxuqdo ri Hfrqrplf Olwhudwxuh Fodvvl�fdwlrq Qxpehuv= F:5/ H8;1

41 Lqwurgxfwlrq

Prvw wudqvdfwlrqv ehwzhhq djhqwv duh vhwwohg xvlqj sd|phqw lqvwuxphqwv vxfk
dv fdvk/ fkhfn/ ru hohfwurqlf prqh| wudqvihu1 Wkh v|vwhp wkurxjk zklfk wkhvh
sd|phqwv  rz lv vxssolhg lq frooderudwlrq ehwzhhq wkh frpphufldo edqnv dqg wkh

�Zh wkdqn vhplqdu sduwlflsdqwv dw Gdqpdunv Qdwlrqdoedqn dqg wkh Edqn ri Hqjodqg iru
khosixo frpphqwv1
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fhqwudo edqn dqg lv uhihuuhg wr dv wkh sd|phqw v|vwhp1 D suhuhtxlvlwh iru d zhoo
ixqfwlrqlqj hfrqrp| lv d zhoo ixqfwlrqlqj sd|phqw v|vwhp1

Wkh udlvrq g*íwuh ri fhqwudo edqnv lv sduwo| wkh surprwlrq ri vprrwk rshudwlrqv
ri wkh sd|phqw v|vwhp14 Wkh h{whqw wr zklfk wkh fhqwudo edqn lv lqyroyhg lq wkh
sd|phqw v|vwhp ydulhv krzhyhu dfurvv frxqwulhv15 Doprvw dozd|v/ wkh fhqwudo
edqn surylghv wkh phglxp wr vhwwoh wkh vpdoohvw sd|phqwv +fdvk, dqg wkh phdqv
wr vhwwoh wkh odujhvw sd|phqwv/ zklfk w|slfdoo| duh zkrohvdoh sd|phqwv ehwzhhq
edqnv1 Iru wkh odwwhu sxusrvh wkh fhqwudo edqn xvxdoo| rshudwhv d v|vwhp wkurxjk
zklfk edqnv fdq vhwwoh sd|phqwv lq fhqwudo edqn prqh|1 Ehvlghv d uroh lq wkh
rshudwlrqdo sduw ri wkh sd|phqw v|vwhp wkh fhqwudo edqn riwhq kdv d uhjxodwru|
uroh dv ryhuvhhu ri sulydwh sd|phqw v|vwhp duudqjhphqwv16

Wkh yroxph ri lqwhuedqn sd|phqwv lqfuhdvhg gudpdwlfdoo| wkurxjkrxw wkh
4<;3v dqg 4<<3v dv d uhvxow ri udslg �qdqfldo lqqrydwlrq dqg wkh lqwhjudwlrq dqg
joredol}dwlrq ri �qdqfldo pdunhwv1 Klvwrulfdoo|/ lqwhuedqn sd|phqwv kdyh ehhq
vhwwohg yld +hqg ri gd|, qhwwlqj v|vwhpv1 Dv yroxph lqfuhdvhg fhqwudo edqnv eh0
fdph zruulhg derxw wkh ulvnv lqkhuhqw lq qhwwlqj v|vwhpv17 Prvw fhqwudo edqnv
rswhg iru wkh lpsohphqwdwlrq ri d Uhdo Wlph Jurvv Vhwwohphqw +UWJV, v|vwhp18

D UWJV v|vwhp surfhvvhv sd|phqwv lqglylgxdoo|/ lpphgldwho| dqg zlwk �qdolw|
wkurxjkrxw wkh gd|1 Wkh v|vwhp dyrlgv wkh vlwxdwlrq zkhuh wkh idloxuh ri rqh
sduwlflsdqw pd| fdxvh wkh idloxuh ri rwkhuv gxh wr wkh h{srvxuhv wkdw duh dffxpx0
odwhg ryhu wkh gd|/ dv lq d qhw vhwwohphqw v|vwhp zlwk rxw surshu ulvn frqwurov1
Krzhyhu/ wklv holplqdwlrq ri ulvn frphv dw wkh frvw ri dq lqfuhdvhg qhhg iru lq0
wudgd| oltxlglw| wr vprrwk wkh qrq0v|qfkurql}hg sd|phqw  rzv1 Lw kdv orqj ehhq
djuhhg wkdw wkh surylvlrq ri iuhh lqwudgd| oltxlglw| lv qrw d yldeoh rswlrq19 Lw
lpsolhv wkdw wkh fhqwudo edqn +l1h1/ wkh wd{ sd|huv, dv jxdudqwru ri wkh �qdolw|
ri d sd|phqw dvvxphv d fuhglw ulvn dqg lw fuhdwhv dq lqfhqwlyh iru ryhu xvh dv lv
riwhq wkh fdvh zkhq vrphwklqj ri ydoxh lv dydlodeoh iru iuhh1 Wrgd|/ fhqwudo edqnv
surylgh lqwudgd| oltxlglw| iru d ihh ru uhtxluh vkruwidoov wr eh edfnhg e| froodw0
hudo1 Oltxlglw| lv wkxv frvwo| hlwkhu lq irup ri dq h{solflw ihh ru lpsolflwo| dv wkh

4Vhh h1j1 fkdswhu 5/ duwlfoh 6 ri wkh �Vwdwxwh ri wkh Hxurshdq V|vwhp ri Fhqwudo Edqnv dqg ri
wkh Hxurshdq Fhqwudo Edqn�1 Iru glvfxvvlrq ri sd|phqw v|vwhpv dqg wkh klvwrulfdo dqg fxuuhqw
uroh ri fhqwudo edqnv vhh Vfklrssd +4<<<, dqg Sdxol +5333,1

5Vhh Ehuj +4<<<, iru d glvfxvvlrq ri d plqlpdolvwlf dssurdfk suhihuuhg lq wkh Qruglf frxqwulhv1
6Vhh ELV +5334,1
7Vhh Kxpskuh| +4<;9, dqg Kxpskuh| +4<;<, iru vrph ri wkh �uvw glvfxvvlrq ri wkhvh lvvxhv1
8Dq h{fhswlrq lv Fdqdgd zkhuh wkh qhz Odujh Ydoxh Wudqvihu V|vwhp +OYWV, lv d qhw vhw0

wohphqw v|vwhp1 Vhh Glqjoh +4<<;,1
9Vhh Hydqr� +4<;;,1
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rssruwxqlw| frvw ri wkh sohgjhg froodwhudo1 Edqnv wu| wr pdqdjh wkhlu oltxlglw|
wkurxjkrxw wkh gd| lq rughu wr plqlpl}h wkh frvw ri vhwwolqj fxvwrphu reoljdwlrqv
dqg wkhlu rzq sursulhwdu| rshudwlrqv1 Lqwudgd| oltxlglw| pdqdjhphqw kdv ehfrph
dq lpsruwdqw frpshwlwlyh sdudphwhu lq frpphufldo edqnlqj dqg d srolf| frqfhuq
ri fhqwudo edqnv1:

Dvshfwv ri wkh dowhuqdwlyh lqwudgd| fuhglw srolflhv ri fhqwudo edqnv duh glv0
fxvvhg lq Ixu�qh dqg Vwhkp +4<<;, dqg ]krx +5333,1 Lqfhqwlyhv lq UWJV v|v0
whpv duh vwxglhg lq Dqjholql +4<<;,/ Nred|dndzd +4<<:, dqg PfDqguhzv dqg
Udmdq +5333,1 Dqjholql +4<<;, dqg Nred|dndzd +4<<:, xvh d vhwxs ghulyhg iurp
hduolhu olwhudwxuh rq suhfdxwlrqdu| ghpdqg iru uhvhuyhv1 Dqjholql +4<<;, vkrzv
wkdw lq d UWJV v|vwhp/ zkhuh edqnv duh fkdujhg iru lqwudgd| oltxlglw|/ sd|phqwv
zloo whqg wr eh ghod|hg dqg wkdw wkh htxloleulxp rxwfrph lv qrw vrfldoo| rswlpdo1
Nred|dndzd +4<<:, prghov wkh lqwudgd| oltxlglw| pdqdjhphqw surfhvv dv d jdph
ri xqfhuwdlqw|/ l1h1/ d jdph zkhuh qdwxuh pryhv diwhu wkh sod|huv1 Nred|dndzd
vkrzv wkdw erwk ghod|lqj dqg qrw ghod|lqj fdq eh htxloleulxp rxwfrphv zkhq lq0
wudgd| ryhugudiwv duh sulfhg1 PfDqguhzv dqg Udmdq +5333, vwxg| wkh wlplqj dqg
ixqglqj ri wudqvihuv lq wkh IhgZluh Ixqgv Wudqvihu v|vwhp +IhgZluh,1 Wkh| vkrz
wkdw edqnv ehqh�w iurp v|qfkurql}lqj wkhlu sd|phqw sdwwhuq ryhu wkh frxuvh ri
wkh exvlqhvv gd| ehfdxvh lw uhgxfhv wkh ryhugudiwv1 Krzhyhu/ wkh| dovr qrwh wkdw
�wkh gl!fxow| ri dfklhylqj vxfk d v|qfkurql}hg sdwwhuq lv frqvlghudeoh ehfdxvh
wkh wlplqj ri sd|phqwv lq vrph uhvshfwv uhvhpeohv d frruglqdwlrq jdph1� Edvhg
rq wkh hpslulfdo zrun ri PfDqguhzv dqg Udmdq +5333, dqg Ulfkdugv +4<<8,/
]krx +5333, vwdwhv wkdw lq wkh IhgZluh �wkhuh lv hylghqfh erwk ri edqnv ghod|lqj
vhqglqj rxwjrlqj sd|phqwv dqg ri edqnv frrshudwlqj lq pdnlqj sd|phqwv1�

Lq wklv sdshu zh dqdo|}h wkh lqfhqwlyhv ri frpphufldo edqnv lq d UWJV vhwwlqj
e| vshfli|lqj d Ed|hvldq jdph/ lq zklfk hdfk edqn kdv sulydwh nqrzohgjh derxw
lwv rzq sd|phqw uhtxhvwv1 Wkh jdph0wkhruhwlf prghoolqj doorzv xv wr xqghuvwdqg
wkh gl�huhqfhv lq lqfhqwlyhv fuhdwhg e| gl�huhqw lqwudgd| fuhglw srolflhv ri wkh
fhqwudo edqn dqg vhh wkh h�hfw ri wkhvh srolflhv rq htxloleulxp rxwfrphv1 Zh
ghprqvwudwh wkdw sd|phqw ghod|v ri wkh vruw suhglfwhg e| Dqjholql +4<<;, dqg
Nred|dndzd +4<<:, hphujh lq Ed|hvldq htxloleulxp xqghu ydulrxv lqwudgd| fuhglw
srolf| uhjlphv1 Krzhyhu/ zh vkrz wkdw lq vrph lqvwdqfhv lw lv vrfldoo| h!flhqw iru
edqnv wr ghod| sd|phqwv1 Vrph lqwudgd| fuhglw uhjlphv surgxfh d frruglqdwlrq

:D uhfhqw glvfxvvlrq ri wkh wlplqj lvvxhv dqg ulvnv dvvrfldwhg zlwk sd|phqw v|vwhpv lq frq0
qhfwlrq zlwk iruhljq h{fkdqjh +I[, vhwwohphqw lv frqwdlqhg lq dq duwlfoh hqwlwohg �Wkh orqj/
gdun vkdgrz ri Khuvwdww/� zklfk dsshduhg lq wkh Dsulo 47wk 0 53wk/ 5334 lvvxh ri Hfrqrplvw
pdjd}lqh1
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jdph zlwk wzr Ed|hvldq htxloleuld/ rqh wkdw lqyroyhv ghod|lqj sd|phqwv dqg dq0
rwkhu wkdw grhv qrw1 Zh lghqwli| frqglwlrqv xqghu zklfk frruglqdwlrq sureohpv
dulvh/ dqg glvfxvv d fulwhulrq iru suhglfwlqj zklfk htxloleuld zloo eh uhdol}hg1 Wkh
ohvvrqv ohduqhg iurp wkh dqdo|vlv vxjjhvw vrph srolf| uhfrpphqgdwlrqv1

51 Uhdo Wlph Jurvv Vhwwohphqw

Lw lv frpprq wr glylgh lqwhuedqn ixqg wudqvihu v|vwhpv lqwr qhw vhwwohphqw v|vwhpv
dqg jurvv vhwwohphqw v|vwhpv1 Lq d qhw vhwwohphqw v|vwhp/ wkh vhwwohphqw ri ixqgv
rffxuv rq hlwkhu d elodwhudo ru pxowlodwhudo edvlv dw ghvljqdwhg wlphv/ xvxdoo| dw wkh
hqg ri wkh exvlqhvv gd|1 Rq wkh frqwudu|/ lq d jurvv vhwwohphqw v|vwhp vhwwohphqw
rffxuv rq d elodwhudo edvlv xvxdoo| lq uhdo wlph wkurxjkrxw wkh gd|/ khqfh wkh
qdph Uhdo Wlph Jurvv Vhwwohphqw1 D pdmru glvwlqfwlrq ehwzhhq wkh wzr w|shv
ri v|vwhpv lv wkh �qdolw| ri d sd|phqw1 D �qdo sd|phqw uhihuv wr dq luuhyrfdeoh
dqg xqfrqglwlrqdo wudqvihu ri ixqgv1 Lq wkh qhw vhwwohphqw v|vwhp wkh sd|phqw lv
rqo| �qdo zkhq wkh qhw srvlwlrq lv h{fkdqjhg1 Li fxvwrphu dffrxqwv duh fuhglwhg
sulru wr �qdo vhwwohphqw/ d idloxuh ri rqh sduwlflsdqw pd| fdxvh wkh idloxuh ri rwkhu
sduwlflsdqwv dqg wkxv h{srvh wkh hqwluh sd|phqw v|vwhp wr d v|vwhp zlgh ulvn1
Wklv v|vwhplf ulvn lv qxool�hg lq d UWJV vhwwohphqw v|vwhp1

Zh vwxg| d jhqhulf UWJV v|vwhp zkhuh vhwwohphqw wdnhv sodfh dfurvv dffrxqwv
dw wkh fhqwudo edqn1 D nh| ihdwxuh ri d UWJV v|vwhp lv wkh lqwudgd| fuhglw srolf|
ri wkh fhqwudo edqn1 Lq jhqhudo edqnv kdyh wkh qxphurxv vrxufhv ri lqwudgd|
oltxlglw|1; Edodqfhv pdlqwdlqhg rq dffrxqw zlwk wkh fhqwudo edqn duh rqh vrxufh1
Wkhvh duh xvxdoo| ixqgv dvvrfldwhg zlwk uhvhuyh uhtxluhphqwv wkdw wkh fhqwudo
edqn fdq fkrrvh wr pdnh dydlodeoh iru vhwwohphqw sxusrvhv gxulqj wkh gd|1 Lq
prvw UWJV v|vwhpv lqfrplqj wudqvihuv iurp rwkhu edqnv duh dovr d pdmru vrxufh
ri oltxlglw|= lq IhgZluh gxulqj qrupdo dfwlylw| shulrgv 58( ri sd|phqwv lq dq|
jlyhq plqxwh duh ixqghg e| lqfrplqj sd|phqwv +PfDqguhzv dqg Udmdq 5333/
ss1 4;,1 Fuhglw h{whqvlrqv iurp wkh fhqwudo edqn duh d wklug vrxufh ri oltxlglw|1
Vxfk h{whqvlrqv fdq hlwkhu eh lq irup ri qrupdo prqhwdu| srolf| rshudwlrqv ru
h{whqvlrqv iru wkh vshfl�f sxusrvh ri vhwwohphqw ri sd|phqwv1 Wkh odwwhu w|sh ri
fuhglw h{whqvlrq duh vroho| lqwudgd| vlqfh wkh| rwkhuzlvh zrxog h�hfw wkh prqhwdu|
srolf| vwdqfh ri wkh fhqwudo edqn1 Wkh �qdo vrxufh ri oltxlglw| lv wkh lqwhuedqn
prqh| pdunhw1 Dq h{solflw pdunhw iru lqwudgd| oltxlglw| grhv qrw vhhp wr h{lvw
dq|zkhuh1 Krzhyhu/ wkh pdunhw lpsolflwo| h{lvwv lq wkh irup ri d suhplxp rq

;Vhh ELV +4<<:, iru ixuwkhu glvfxvvlrq1
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ryhuqljkw ordqv gholyhuhg hduolhu lq wkh exvlqhvv gd|1 Iru lqvwdqfh/ Ixu�qh +4<<<,
�qgv hylghqfh ri ryhuqljkw Ihghudo ixqgv ordqv ehlqj gholyhuhg hduo| dw d kljkhu
lqwhuhvw udwh wkdq htxlydohqw ordqv gholyhuhg odwhu gxulqj wkh exvlqhvv gd|1 Dqjholql
+5333, �qgv d prghvw ghyldwlrq iurp wkh gdlo| dyhudjh lq wkh pruqlqj iru Lwdoldq
gdwd1

Wkh irfxv ri wklv sdshu lv rq wkh srolf| ri wkh fhqwudo edqn zlwk uhvshfw
wr lqwudgd| fuhglw h{whqvlrqv1 Zh frqvlghu wkuhh uhjlphv= iuhh lqwudgd| fuhglw/
froodwhudol}hg fuhglw/ dqg sulfhg fuhglw1 Txdqwlwdwlyh olplwv ru �fdsv/� duh riwhq
xvhg lq frpelqdwlrq zlwk wkhvh w|shv ri fuhglw h{whqvlrqv1< Lq zkdw iroorzv/
krzhyhu/ zh dvvxph wkdw txdqwlwdwlyh olplwv duh qrq elqglqj1

5141 Froodwhudol}hg Fuhglw

Froodwhudol}hg fuhglw xvxdoo| wdnhv wkh irup ri sohgjlqj froodwhudo wr wkh fhqwudo
edqn ru hqwhulqj lqwr dq lqwudgd| uhsxufkdvh djuhhphqw +uhsr, zlwk wkh fhqwudo
edqn1 Wkh sudfwlfdo lpsohphqwdwlrq ydulhv iurp frxqwu| wr frxqwu|1 Lq Vzlw}hu0
odqg lqwudgd| fuhglw lv judqwhg xvlqj wkh vdph sodwirup dv wkh vwdqgdug prqhwdu|
srolf| uhsrv1 Qr lqwhuhvw fkdujh lv dssolhg wr wkh lqwudgd| fuhglw exw sduwlflsdqwv
kdyh wr sd| wudqvdfwlrq frvwv1 Fxuuhqwo| lqwudgd| fuhglw fdq eh gudzq wzlfh d gd|
exw wklv qxpehu lv sodqqhg wr eh lqfuhdvhg lq wkh ixwxuh +Khoohu 5333/ ss1 6,1 Lq
Ghqpdun dqg Ilqodqg/ wkh edqnv kdyh dffhvv wr dq ryhugudiw idflolw| zkhuh wkh
fuhglw olplw lv htxdo wr wkh dprxqw ri froodwhudo sohgjhg wr wkh fhqwudo edqn qhw
ri kdlufxwv143 Wkh edqnv fdq dgmxvw wkh dprxqw ri froodwhudo wkurxjkrxw wkh gd|1
Froodwhudol}hg fuhglw/ lq rqh irup ru dqrwkhu/ lv wkh suhydohqw rswlrq lq Hxursh
dqg hovhzkhuh rxwvlgh wkh Xqlwhg Vwdwhv1

<Dq riwhq flwhg h{dpsoh ri d txdqwlw| olplw srolf| lv wkh Vzlvv Lqwhuedqn Fohdulqj +VLF,
v|vwhp1 Wkh VLF v|vwhp xvhg wr r�hu d }hur olplw rq lqwudgd| fuhglw1 Krzhyhu/ dv ri Rfwrehu
4<<</ wkh Vzlvv Qdwlrqdo Edqn +VQE, ehjdq wr r�hu lqwudgd| fuhglw wr wkh sduwlflsdqwv ri wkh
VLF lq oljkw ri dq lqfuhdvlqj qhhg iru wlph0fulwlfdo sd|phqwv +Khoohu 5333/ ss1 6,1 Lq wkh Xqlwhg
Vwdwhv ghsrvlwru| lqvwlwxwlrqv xvlqj wkh IhgZluh duh vxemhfw wr fdslwdo edvhg ghelw fdsv iru
ryhugudiwv erwk dw d gdlo| dqg d elzhhno| iuhtxhqf| +]krx 5333/ ss1 66,1 Sduwlflsdqwv lq Wudqv0
Hxurshdq Dxwrpdwhg Uhdo0wlph Jurvv vhwwohphqw H{suhvv Wudqvihu v|vwhp +WDUJHW, orfdwhg
lq Ghqpdun/ Vzhghq dqg Xqlwhg Nlqjgrp kdyh dffhvv wr lqwudgd| oltxlglw| lq hxur iurp wkhlu
qdwlrqdo fhqwudo edqn +QFE, rq wkh edvlv ri d gdlo| ghsrvlw e| wkh QFE zlwk wkh Hxurshdq
Fhqwudo Edqn1 Wkh dprxqw ri wkh ghsrvlw lv �{hg dqg wkh wrwdo dprxqw ri lqwudgd| oltxlglw|
dydlodeoh lv wkxv fdsshg1

43D kdlufxw lv wkh gl�huhqfh ehwzhhq wkh pdunhw ydoxh ri d vhfxulw| dqg lwv froodwhudo ydoxh1
Kdlufxwv duh wdnhq e| wkh ohqghu ri ixqgv lq rughu wr surwhfw klpvhoi iurp orvvhv rzlqj wr ghfolqhv
lq wkh pdunhw ydoxh ri wkh vhfxulw| vkrxog wkh qhhg dulvh wr oltxlgdwh wkh froodwhudo1
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5151 Sulfhg Fuhglw

Lq wkh ehjlqqlqj ri wkh 4<;3v wkh Ihghudo Uhvhuyh ehfdph zruulhg derxw wkh fuhglw
ulvn fuhdwhg e| gd|oljkw ryhugudiwv1 Kxpskuh| +4<;9, qrwhv wkdw wkh ryhugudiwv
dw wkdw wlph/ iru fhuwdlq odujh edqnv riwhq h{fhhghg wkhlu wrwdo fdslwdo srvlwlrq1
Vlqfh wkh Ihghudo Uhvhuyh jxdudqwhhv wkdw sd|phqw pdgh yld wkh IhgZluh duh
wudqvihuv ri �qdo �jrrg ixqgv� ehwzhhq �qdqfldo lqvwlwxwlrqv wkh idloxuh ri rqh
vxfk lqvwlwxwlrq frxog kdyh jhqhudwhg d vxevwdqwldo orvv iru wkh Ihghudo Uhvhuyh1
Wkh dydlodelolw| ri iuhh lqwudgd| oltxlglw| zdv zlgho| eholhyhg wr kdyh ohg wr dq
ryhuxvh ri lqwudgd| oltxlglw| dqg wr lqvwlwxwlrqdo sudfwlfhv zklfk glg qrw wdnh lqwr
dffrxqw wkh ulvn wr wkh Ihghudo Uhvhuyh/ vhh Kxpskuh| +4<;9, dqg Hydqr� +4<;;,1
Lq 4<;9 wkh Ihghudo Uhvhuyh ehjdq lpsohphqwlqj vhyhudo gl�huhqw srolflhv dlphg dw
uhgxflqj wkh lqwudgd| ryhugudiwv dqg lq 4<<7 wkh Ihghudo Uhvhuyh ehjdq wr fkdujh
d ihh iru lqwudgd| ryhugudiw1 Wkh ihh lv fdofxodwhg dv wkh dyhudjh gdlo| ryhugudiw
wlphv dq h�hfwlyh udwh ri 48 edvlv srlqwv shu dqqxp +PfDqguhzv dqg Udmdq 5333/
ss1 56,1 Pdq| frxqwulhv/ wkdw kdyh lpsohphqwhg d UWJV v|vwhp kdyh wudyhohg
d vlplodu sdwk dv wkh Ihghudo Uhvhuyh prylqj iurp iuhh wr frvwo| lqwudgd| fuhglw
dqg wrgd| doprvw qr fhqwudo edqn surylghv lqwudgd| oltxlglw| iru iuhh1

61 Wkh Lqwudgd| Oltxlglw| Pdqdjhphqw Jdph

Frqvlghu dq hfrqrp| zlwk d jhqhulf UWJV v|vwhp rshudwhg e| wkh fhqwudo edqn
dqg wkuhh srvvleoh lqwud gd| fuhglw uhjlphv dv glvfxvvhg deryh1 Vxssrvh wkdw wkh
v|vwhp kdv wzr lghqwlfdo sduwlflsdqwv= Edqn � dqg Edqn �1 Wkh exvlqhvv gd|
frqvlvwv ri wkuhh shulrgv/ zklfk zh vkdoo uhihu wr dv pruqlqj/ diwhuqrrq/ dqg hqg0
ri0gd|144 Wkh vhtxhqfh ri hyhqwv dqg wkh srwhqwldo dfwlrqv wdnhq e| wkh edqnv
dqg wkh fhqwudo edqn duh vkrzq lq Iljxuh 41

Dw wkh ehjlqqlqj ri wkh pruqlqj shulrg edqnv uhfhlyh udqgrp sd|phqw uh0
txhvwv iurp wkhlu fxvwrphuv45 dqg ghflgh zkhwkhu ru qrw wr surfhvv ru ghod| wkhp1
Hdfk edqn lv dvvxphg wr vwduw wkh gd| zlwk d }hur edodqfh rq lwv vhwwohphqw df0

44WDUJHW lv rshq iurp : d1p1 wr 9 s1p1 Iudqnixuw wlph/ zlwk d fxw0r� wlph iru fxvwrphu
sd|phqwv dw 8 s1p1 Wkh IhgZluh rshudwhv iurp 45=63 d1p1 wr 9=63 s1p1 Hdvwhuq wlph1 Wkh
ghdgolqh iru lqlwldwlqj wklug0sduw| wudqvihuv +wkdw lv/ wudqvihuv lqlwldwhg e| d ghsrvlwru| lqvwlwxwlrq
rq ehkdoi ri lwv fxvwrphuv, lv 9=33 s1p1 Hdvwhuq wlph1

45Wkh qrwlrq ri d fxvwrphu vkrxog eh lqwhusuhwhg orrvho| lq vr idu dv d vljql�fdqw sduw ri wkh
sd|phqwv wudqvplwwhg e| d edqn lq d UWJV v|vwhp ruljlqdwhv lqwhuqdoo|= h1j1/ wuhdvxu| dqg I[
rshudwlrqv1 Wr uh hfw wklv wkh sod|hu lq rxu jdph frxog eh wkrxjkw ri dv wkh vhwwohphqw pdqdjhu
ri wkh edqn dqg wkh fxvwrphuv zrxog wkhq eh rwkhu eudqfkhv ri wkh edqn1
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Morning request

Delay Process

Incur cost of
delaying

Incur cost of
liquidity

Morning

No action

No costs
incurred

Central bank is the only source
of liquidity:

Free Intraday Liquidity: No
cost.

Collateralized credit regime:
Post collateral and incur
opportunity cost.

Priced credit regime: Pay fee
assessed by central bank at the
end of the period.

Nature

Bank

No request

Bank

Process

Incur cost of
liquidity

Process morning request

Incur cost of
liquidity

Bank

Overnight
Money Market

Afternoon

End-of-day

Intraday
Money Market

A bank with excess liquidity in
its settlement account will offer
to lend it through the intraday
money market.

A bank can either obtain
liquidity from:

1) Balance brought forward
from the morning period.

2) Borrow in the intraday
money market.

3) Credit from the central bank.

Morning request

Request

Nature

Bank

No request

Bank

Request

Banks square their settlement
accounts through the overnight
money market in order to avoid
fine for end-of-day overdraft
imposed by the central bank.Bank

Iljxuh 4= Vhtxhqfh ri hyhqwv dqg dfwlrqv iru d edqn1

:



frxqw1 Lq rughu wr ryhugudz lwv vhwwohphqw dffrxqw d edqn pljkw kdyh wr hlwkhu
srvw froodwhudo ru sd| d ihh ghshqglqj rq wkh lqwudgd| fuhglw srolf| ri wkh fhqwudo
edqn1 Pruqlqj sd|phqw uhtxhvwv duulyh dffruglqj wr dq h{rjhqrxvo| vshfl�hg
suredelolw| glvwulexwlrq1 Edqnv vhh wkhlu rzq uhtxhvwv/ exw qrw wkrvh ri wkh rwkhu
edqn1 Khqfh/ d edqn*v ghflvlrq wr surfhvv d pruqlqj sd|phqw uhtxhvw lv pdgh
zlwkrxw nqrzlqj zkhwkhu ru qrw wkh rwkhu edqn uhfhlyhg rqh/ dqg li vr/ zkhwkhu
wkh rwkhu edqn fkrrvh wr surfhvv lw1

Edqnv dovr uhfhlyh udqgrp sd|phqw uhtxhvwv iurp wkhlu fxvwrphuv dw wkh ehjlq0
qlqj ri wkh diwhuqrrq shulrg1 Krzhyhu/ edqnv duh dvvxphg wr surfhvv doo uhtxhvwv
rq wkh gd| uhfhlyhg/ vr doo qhz uhtxhvwv dqg uhtxhvwv ohiw ryhu iurp wkh pruqlqj
shulrg pxvw eh surfhvvhg lq wkh diwhuqrrq shulrg1 Djdlq lqwudgd| fuhglw iurp wkh
fhqwudo edqn/ li qhhghg/ frphv dw d frvw ghshqglqj rq wkh lqwudgd| fuhglw uhjlph1

Lq wkh diwhuqrrq shulrg d edqn zlwk h{fhvv oltxlglw| lq lwv vhwwohphqw dffrxqw
wkdw lw grhv qrw qhhg zloo r�hu wkh oltxlglw| wr wkh rwkhu edqn wkurxjk dq lqwudgd|
prqh| pdunhw1 Wkh rwkhu edqn zloo dffhsw wklv r�hu dv zh dvvxph wkh udwh zloo
eh dw ohdvw dv jrrg dv wkh rwkhu dowhuqdwlyhv1 Wkh fhqwudo edqn �qhv dq| uroo ryhu
ri lqwudgd| lqwr ryhuqljkw fuhglw vx!flhqwo| lq rughu wr pdnh wklv dq xqdwwudfwlyh
rswlrq iru edqnv146 Wkh hqg0ri0gd| shulrg lv wkxv xvhg e| wkh edqnv wr fohdu
lpedodqfhv rq wkhlu vhwwohphqw dffrxqwv yld dq ryhuqljkw prqh| pdunhw1

Wkh ixqgdphqwdo sureohp iurp wkh ylhzsrlqw ri wkh edqnv lv zkhwkhu wr sur0
fhvv d uhtxhvw uhfhlyhg lq wkh pruqlqj lpphgldwho|/ dqg ehdu wkh frvw ri rewdlqlqj
lqwudgd| fuhglw/ ru ghod| lw xqwlo wkh diwhuqrrq1 Wkh ghflvlrq lv qrq wulyldo ehfdxvh
ghod|lqj lv frvwo|1 Lw gdpdjhv wkh edqn*v uhsxwdwlrq dv dq h!flhqw sd|phqwv sur0
fhvvru dqg wkxv ohdgv wr d orvv ri jrrgzloo dqg ixwxuh exvlqhvv1 Pruhryhu/ df0
fruglqj wr Ixu�qh dqg Vwhup +4<<;,/ ghod|lqj xvhv xs frpsxwlqj uhvrxufhv dqg
uhtxluhv dgglwlrqdo vwd�1

Wkh pruqlqj surfhvvlqj ghflvlrqv ri wkh edqnv duh prghoohg dv d Ed|hvldq
jdph1 Wkh sod|hu vhw lv � ' i�c�j1 Hdfk edqn � 5 � fdq eh rqh ri wzr srvvleoh
w|shv> w� 5 X� ' ifc �j c zkhuh f phdqv Edqn � uhfhlyhv qr sd|phqw uhtxhvw lq
wkh pruqlqj dqg � phdqv lw grhv uhfhlyh rqh1 Iru vlpsolflw| zh dvvxph wkdw doo
sd|phqw uhtxhvwv duh rqh groodu +fxuuhqf| xqlw,1 Ohw w ' iw�c w�j 5 X ' ��M�X�

ghqrwh d w|sh sur�oh1 Zh dvvxph wkdw wkhuh lv d jlyhq suredelolw| glvwulexwlrq
ryhu w|sh sur�ohv/ S G X �$ dfc �oc wkdw lv frpprq nqrzohgjh1

Iru hdfk edqn � 5 �c ohw D�Ew�� ghqrwh wkh vhw ri dydlodeoh dfwlrqv jlyhq lwv

46Wkh Vzlvv Qdwlrqdo Edqn fkdujhv d shqdow| ri 733 edvlv srlqwv deryh wkh ryhuqljkw udwh li
wkh lqwudgd| fuhglw lv qrw sdlg dw wkh hqg ri wkh hqg gd|1 Wklv shqdow| lv wzlfh dv kljk dv wkdw
h{lvwlqj iru d vwdqgdug Orpedug fuhglw +Khoohu 5333,1

;



w|sh1 Wkh vhw ri dfwlrqv dydlodeoh wr d edqn ri w|sh w� ' f lv D�Ef� ' i?j/ zkhuh
? lqglfdwhv qr dfwlrq1 Wkh vhw ri dydlodeoh dfwlrqv wr d edqn ri w|sh w� ' � lv
D�E�� ' i6c @j/ zkhuh 6 dqg @ lqglfdwh pruqlqj dqg diwhuqrrq/ uhvshfwlyho|1 Ohw
k ' ik�c k�j 5 DEw� ' ��M�D�Ew�� ghqrwh dq dfwlrq sur�oh1

Hdfk edqn � 5 � pljkw uhfhlyh d sd|phqw uhtxhvw lq wkh diwhuqrrq1 Vxfk
uhtxhvwv duh surfhvvhg lpphgldwho| lq wkh diwhuqrrq shulrg dv lw lv dvvxphg wkdw
wkh shqdow| iru ghod|lqj uhtxhvwv ryhuqljkw lv surklelwlyho| kljk1 Zh ghqrwh
Edqn �*v vlwxdwlrq lq wkh diwhuqrrq e| �� 5 [� ' ifc �j c zkhuh djdlq 3 lqgl0
fdwhv qr sd|phqw uhtxhvw dqg 4 lqglfdwhv d sd|phqw uhtxhvw ri rqh groodu1 Ohw
� ' i��c ��j 5 [ ' ��M�[� ghqrwh wkh vwdwh ri zruog lq wkh diwhuqrrq1 Wkhuh lv
d jlyhq suredelolw| glvwulexwlrq ryhu wkh vwdwhv ri wkh zruog/ T G [ �$ dfc �o wkdw
lv dovr frpprq nqrzohgjh1

Ohw L 5 iI c FcSj ghqrwh wkh lqwudgd| fuhglw srolf| fkrvhq iru wkh UWJV
v|vwhp e| wkh fhqwudo edqn/ zkhuh I lv iuhh lqwudgd| oltxlglw|/ F lv froodwhudol}hg
fuhglw/ dqg S lv sulfhg fuhglw/ uhvshfwlyho|1 Jlyhq wkh vshfl�fdwlrq ri wkh lqwudgd|
fuhglw srolf|/ L/ hdfk edqn � 5 � kdv d sd|r� ixqfwlrq ZP� G X � DEw� � [ �$
U wkdw jlyhv wkh sd|r� xqghu hdfk w|sh sur�oh/ w 5 X/ dfwlrq sur�oh k 5 DEw�/
dqg vwdwh ri wkh zruog sur�oh/ � 5 [1 Zh dvvxph wkdw wkh sulfh edqnv fkdujh
iru surfhvvlqj sd|phqw uhtxhvwv lv �{hg/ dqg iru vlpsolflw| lw lv vhw wr }hur1 Wkh
sd|r� ixqfwlrq lv wkxv htxdo wr wkh qhjdwlyh ri wkh vhwwohphqw frvw ixqfwlrq/ SP� E��c
wkdw lv/

ZP� Ekc wc �� ' �SP� Ekc wc ��� +4,

Wkh vhwwohphqw frvw ixqfwlrq ghshqgv rq wkh lqwudgd| fuhglw srolf| uhjlph fkrvhq
e| wkh fhqwudo edqn/ dv lqglfdwhg e| wkh vxshuvfulsw L1 Wkh pdlq gl�huhqfh ri
vwudwhjlf lqwhuhvw lv zkhwkhu oltxlglw| frvwv duh lqfxuuhg ehiruh ru diwhu sd|phqw
uhtxhvwv duh surfhvvhg1

Lq d froodwhudol}hg fuhglw uhjlph edqnv kdyh wr sohgjh froodwhudo xs iurqw lq
rughu wr rewdlq lqwudgd| oltxlglw|1 Zh dvvxph wkdw wkh dfw ri sohgjlqj froodwhudo
hqwdlov dq rssruwxqlw| frvw iru wkh edqnv1 Wklv rssruwxqlw| frvw shu shulrg lv
ghqrwhg + dqg lv lqfxuuhg zkhqhyhu d edqn surfhvvhv d sd|phqw uhtxhvw zlwkrxw
kdylqj ixqgv dydlodeoh lq lwv vhwwohphqw dffrxqw wr fryhu wkh uhtxhvw147 Vlqfh
edqnv vwduw wkh gd| zlwk }hur ixqgv lq wkhlu vhwwohphqw dffrxqwv/ dq| sd|phqw

47Zh prgho wkh rssruwxqlw| frvw ri froodwhudo gl�huhqwo| wkdq Nred|dndzd +4<<:,/ zkhuh wkh
frvw grhv qrw ghshqg rq zklfk shulrg edqnv ghflgh wr surfhvv wkhlu uhtxhvwv1 Nred|dndzd +4<<:,
wkxv ljqruhv wkh rssruwxqlw| frvw lq wkh vwudwhjlf dqdo|vlv1 Lq wkdw uhjdug wkh froodwhudol}hg fuhglw
uhjlph lq Nred|dndzd +4<<:, uhvhpeohv rxu iuhh lqwudgd| fuhglw uhjlph1

<



uhtxhvw surfhvvhg lq wkh pruqlqj lqfxuv d frvw ri +1 D sd|phqw uhtxhvw surfhvvhg
lq wkh diwhuqrrq zloo dovr lqfxu d frvw ri + xqohvv wkh edqn kdv ixqgv dydlodeoh
iurp wkh pruqlqj shulrg1

Xqghu d sulfhg fuhglw uhjlph edqnv duh fkdujhg d ihh/ % shu groodu/ zkhqhyhu
wkhlu vhwwohphqw dffrxqw lv ryhugudzq dw wkh hqg ri hlwkhu wkh pruqlqj ru diwhu0
qrrq shulrg1 Wkh ihh lv vhw e| wkh fhqwudo edqn dqg fdq eh wkrxjkw ri dv dq
lqvxudqfh suhplxp uh hfwlqj wkh fuhglw ulvn wkdw wkh fhqwudo edqn dvvxphv1 Wkh
glvwlqjxlvklqj ihdwxuh ri sulfhg +yhuvxv froodwhudol}hg, fuhglw lv wkdw wkhuh lv qr
frvw ri oltxlglw| iru wkh edqnv zkhq r� vhwwlqj sd|phqw uhtxhvwv duh surfhvvhg lq
wkh vdph shulrg1

Wkh frvw ri ghod|lqj d uhtxhvw lq hlwkhu wkh froodwhudol}hg fuhglw ru sulfhg fuhglw
uhjlph lv ghqrwhg � dqg lv dvvxphg wr uh hfw wkh wuxh vrfldo frvw ri ghod|lqj1

Diwhuqrrq prqh| pdunhw ordqv ehwzhhq wkh wzr edqnv duh dw wkh udwh e� Wkh
edqn uhfhlylqj d '4 ordq lq wkh lqwudgd| prqh| pdunhw sd|v wkh ihh e1 Wkh edqn
rq wkh rssrvlwh vlgh ri wkh prqh| pdunhw wudqvdfwlrq uhfhlyhv wkh ihh e� Vxfk
ordqv rqo| rffxu zkhq rqh edqn kdv h{fhvv ixqgv lq lwv vhwwohphqw dffrxqw diwhu
wkh pruqlqj shulrg dqg grhv qrw uhfhlyh d sd|phqw uhtxhvw lq wkh diwhuqrrq1 Lp0
edodqfhv dw wkh hqg0ri0gd| duh fohduhg lq wkh ryhuqljkw prqh| pdunhw1 Ehfdxvh
ryhuqljkw fkdujhv duh xqdyrlgdeoh/ uhjdugohvv ri wkh dfwlrqv wdnhq e| edqnv/ wkh|
duh ljqruhg lq wkh dqdo|vlv wkdw iroorzv1 Wkh vhwwohphqw frvwv iru hyhu| shupxwd0
wlrq ri w|shv/ dfwlrqv/ vwdwhv ri wkh zruog dqg lqwudgd| fuhglw srolf| uhjlphv duh
vkrzq lq Wdeohv 45 0 48 lq dsshqgl{ D14148 Vrph h{dpsohv duh glvfxvvhg1

Edqnv duh ulvn qhxwudo dqg fkrrvh vwudwhjlhv lq rughu wr plqlpl}h h{shfwhg
vhwwohphqw frvwv1 Ghshqglqj rq wkh w|sh sur�oh w/ wkh edqnv fdq eh sod|lqj dq|
rqh ri irxu srvvleoh jdphv1 Wkh irxu srvvleoh jdphv duh vkrzq lq Wdeohv 4 0 71
Lq hdfk wdeoh wkh urz sod|hu lv Edqn � dqg wkh froxpq sod|hu lv Edqn �1 Edqn
�*v sd|r�v duh jlyhq lq wkh orzhu ohiw0kdqg fruqhu ri hdfk fhoo/ zkloh Edqn �*v
sd|r�v duh lq wkh xsshu uljkw0kdqg fruqhu1 Wkh jdph lq Wdeoh 4 lv wulyldo dv hdfk
edqn rqo| kdv d vlqjoh dfwlrq1 Lq wkh jdph ghslfwhg lq Wdeoh 5/ Edqn � uhfhlyhg
d sd|phqw uhtxhvw lq wkh pruqlqj dqg frqvlghuv pruqlqj dqg diwhuqrrq dfwlrqv/
zkloh Edqn � glg qrw uhfhlyh d uhtxhvw dqg wkxv kdv qr dfwlrq1 Ylfh yhuvd iru wkh
jdph lq Wdeoh 61 Lq Wdeoh 7 erwk edqnv uhfhlyhg sd|phqw uhtxhvwv/ dqg khqfh
erwk edqnv kdyh wzr dfwlrqv wr fkrrvh iurp1

48Zh ljqruh doo rwkhu �{hg ru yduldeoh vhwwohphqw frvwv/ vxfk dv sduwlflsdwlrq ru wudqvdfwlrqv
ihhv1
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Gh�qlwlrq 4 +Sxuh vwudwhj|,1 D sxuh vwudwhj| iru Edqn � 5 � lv d ixqfwlrq
r� G w� �$ D�Ew�� zkhuh iru hdfk w|sh w� 5 ifc �j c r�Ew�� jlyhv wkh dfwlrq/ k�/ ri
edqn � zkhq lw lv ri w|sh w�1

Iru hdfk edqn � 5 � wkh vhw ri srvvleoh sxuh vwudwhjlhv lv V� ' i6E��c @E��j
zkhuh

6Ew�� '

;?
=

E6,ruqlqj li w� ' �

E?,r dfwlrq li w� ' f
+5,

dqg

@Ew�� '

;?
=

E@,iwhuqrrq li w� ' �

E?,r dfwlrq li w� ' f
+6,

Zh vkdoo uhihu wr wkhvh vwudwhjlhv dv wkh pruqlqj dqg diwhuqrrq vwudwhjlhv1 Ohw
r ' Er�E��c r�E��� 5 V ' ��M�V� ghqrwh d vwudwhj| sur�oh1 Vlqfh hdfk edqn nqrzv
lwv rzq w|sh sulru wr fkrrvlqj lwv dfwlrq lw fdq holplqdwh wzr ri wkh irxu srvvleoh
jdphv1 Iru lqvwdqfh/ li Edqn � lv ri w|sh 4 wkhq lw nqrzv wkdw lw lv sod|lqj hlwkhu
wkh jdph lq Wdeoh 5 ru lq Wdeoh 71 Wkh vwudwhj| fkrvhq e| wkh edqnv wkxv vhhnv
wr pd{lpl}h wkh h{shfwhg sd|r� frqglwlrqdo rq nqrzlqj lwv w|sh1 Irupdoo|/ zh
zulwh wklv h{shfwdwlrq dv

.X3�

�
.[

��SP� Ekc wc ��
� mw�� +7,

zkhuh �� ghqrwhv qrw ��

6141 Ed|hvldq Htxloleuld

Zh orrn iru Ed|hvldq htxloleuld lq sxuh vwudwhjlhv1

Gh�qlwlrq 5 +Ed|hvldq Htxloleulxp,1 D vwudwhj| sur�oh rWE�� ' ErW�E��c rW�E���
lv d Ed|hvldq htxloleulxp iru wkh lqwudgd| oltxlglw| pdqdjhphqw jdph jlyhq wkh
lqwudgd| fuhglw srolf| L li dqg rqo| li iru hdfk � 5 � dqg hyhu| w� 5 X� rffxuulqj
zlwk srvlwlyh suredelolw|

rW� Ew�� 5 @h}4�?
k�M��Ew��

.X3�

�
.[

�
SP� Ek�c r3�Ew3��c wc ��
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6151 W|sh 4 Jdph

Vlqfh edqnv rqo| kdyh rqh srvvleoh dfwlrq zkhq ri w|sh 3/ d edqn*v vwudwhj| lv
ghwhuplqhg vroho| e| wkh dfwlrq wdnhq e| wkh edqn zkhq ri w|sh 41 Zh fdq wkxv
zulwh wkh Ed|hvldq jdph dv d 5�5 qrupdo0irup jdph zkhuh wkh vwudwhj| vhwv ri
wkh sod|huv duh wkh w|sh 4 dfwlrq vhwv D�E�� ' i6c @j/ � 5 �c dqg wkh sd|r�v iru
hdfk dfwlrq sur�oh duh jlyhq e| wkh frqglwlrqdo h{shfwhg sd|r�v lq htxdwlrq +7,1
E| frqvwuxfwlrq/ d Qdvk htxloleulxp ri zkdw zh vkdoo uhihu wr dv wkh w|sh 4 jdph
lv d Ed|hvldq htxloleulxp ri wkh xqghuo|lqj Ed|hvldq jdph1 Wkh w|sh 4 jdph lv
jlyhq lq Wdeoh 81
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Wdeoh 8= W|sh 4 Jdph

Lw lv lpsruwdqw wr uhfrjql}h wkdw wkh w|sh 4 jdph lv qrw wkh vdph dv wkh jdph lq
Wdeoh 7/ zklfk dssolhv wr wkh vlwxdwlrq zkhuh lw lv frpprq nqrzohgjh wkdw hdfk
sod|hu kdv uhfhlyhg d sd|phqw uhtxhvw1 Wkh w|sh 4 jdph iru wkh gl�huhqw lqwudgd|
fuhglw srolf| uhjlphv lv wkh remhfw ri vwxg| ehorz1

6161 H!flhqf|

Zh ylhz wkh fhqwudo edqn dv d ehqhyrohqw surylghu ri wkh UWJV v|vwhp dqg dvn
zkhwkhu ydulrxv lqwudgd| fuhglw srolflhv ohdg wr htxloleuld wkdw duh h!flhqw lq wkh
vhqvh wkdw djjuhjdwh h{shfwhg vhwwohphqw frvwv duh plqlpl}hg1

Gh�qlwlrq 6 +H!flhqf|,1 D vwudwhj| sur�oh rE�� ' Er�E��c r�E��� lv h!flhqw
jlyhq wkh lqwudgd| fuhglw srolf| L li dqg rqo| li[
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iru doo r�E�� 5 V�

H!flhqf| uhtxluhv wkdw wkh vwudwhj| sur�oh plqlpl}h wkh zhljkwhg vxp ri wkh
frvwv lq wkh irxu jdphv/ zkhuh wkh zhljkwv duh jlyhq e| wkh suredelolwlhv ri wkh
w|sh sur�ohv1

6171 Ixuwkhu Dvvxpswlrqv

617141 Prqh| Pdunhw

Dv glvfxvvhg deryh/ li d edqn �qgv lwvhoi wr kdyh h{fhvv oltxlglw| lq lwv vhwwohphqw
dffrxqw diwhu wkh pruqlqj shulrg/ dqg li wkhvh ixqgv duh qrw qhhghg wr fryhu d
sd|phqw uhtxhvw uhfhlyhg lq wkh diwhuqrrq/ wkhq wkh edqn zloo r�hu wr ohqg wkh
oltxlglw| wr wkh rwkhu edqn dw wkh udwh e�49 Zh dvvxph/ wkdw wkh edqn zloo ghpdqg
ohvv wkdq wkh frvw ri lqwudgd| oltxlglw| surylghg e| wkh fhqwudo edqn/ wkdw lv

e '

�
%� 0 li L ' S
+ � 0 li L ' F +8,

zkhuh 0 : f1 Frqvhtxhqwo| wkh lpsolflw prqh| pdunhw lv wkh suhihuuhg rswlrq iru
diwhuqrrq fuhglw1 Lq wkh dqdo|vlv ehorz zh vkdoo htxdwh wkh pdunhw lqwhuhvw udwh
iru lqwudgd| fuhglw zlwk wkh frvw ri oltxlglw| +l1h1/ vhw 0 ' f,/ khqfh holplqdwlqj e1

617151 Duulydo Suredelolwlhv

Zh dvvxph wkdw/ iru hdfk edqn/ wkh duulydo ri d pruqlqj sd|phqw uhtxhvw lv
lqghshqghqw ri wkh duulydo ri dq diwhuqrrq sd|phqw uhtxhvw1 Lq dgglwlrq/ zh
dvvxph wkdw duulydov ri sd|phqw uhtxhvwv rffxu lqghshqghqwo| dfurvv edqnv/ dqg
wkdw edqnv idfh wkh vdph suredelolwlhv ri sd|phqw duulydov1 Iru hdfk edqn/ wkh
suredelolw| ri uhfhlylqj d pruqlqj sd|phqw uhtxhvw lv R dqg wkh suredelolw| ri
uhfhlylqj dq diwhuqrrq sd|phqw uhtxhvw lv ^� Wr dyrlg erulqj fdvhv/ zh dvvxph
wkdw R : f/ exw zh gr qrw suhfoxgh wkh fdvh zkhuh ^ ' f�

617161 Qrwdwlrq

Vlqfh wkh edqnv duh lghqwlfdo zh frqvhuyh rq qrwdwlrq e| gh�qlqj wkh dqrq|prxv
vhwwohphqw frvw ixqfwlrqv �SPEkc k��/ �SPEkc rE��� dqg �SPErE��c r�E��� zkhuh wkh wlogh
lqglfdwhv h{shfwhg ydoxh1 Wkhvh vkrxog eh lqwhusuhwhg lq wkh iroorzlqj zd|1 Wkh

49Wkh ihh h fdq eh wkrxjkw ri dv d suhplxp rq ryhuqljkw ordqv gholyhuhg hduolhu lq wkh gd|1
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frvw ixqfwlrq �SPEkc k�� lv wkh h{shfwhg vhwwohphqw frvw ri d edqn li lw fkrrvhv wkh
dfwlrq k dqg wkh rssrqhqw4: fkrrvhv wkh dfwlrq k�1 Iru h{dpsoh/

�SPE6c @� ' .[

�
SP�E6c @c E�c ��c ��

�
' .[

�
SP�E@c6c E�c ��c ��

�
� +9,

Wkh frvw ixqfwlrq �SPEkc rE��� jlyhv wkh h{shfwhg vhwwohphqw frvw ri d edqn
wkdw uhfhlyhv d sd|phqw uhtxhvw lq wkh pruqlqj dqg wdnhv dfwlrq kc dqg idfhv dq
rssrqhqw zkr sod|v wkh vwudwhj| rE��� Iru h{dpsoh/

�SPE6c6E��� ' .X� d.[dS
P

�E6c6Ew��c E�c w��c ��omw� ' �o +:,

' .X� d.[dS
P

�E6Ew��c 6c Ew�c ��c ��omw� ' �o�

Wkh frvw ixqfwlrq �SPErE��c r�E��� jlyhv wkh xqfrqglwlrqdo h{shfwhg vhwwohphqw
frvw ri d edqn wkdw sod|v vwudwhj| rE�� dqg idfhv dq rssrqhqw zkr sod|v wkh
vwudwhj| r�E��� Iru h{dpsoh/

�SPE6E��c6E��� ' .Xd.[dS
P

�E6Ew��c 6Ew��c wc ��o +;,

' .Xd.[dS
P

�E6Ew��c 6Ew��c wc ��o�

71 Htxloleulxp Dqdo|vlv

7141 Iuhh Lqwudgd| Oltxlglw|

Zh vkdoo xvh wkh iuhh lqwudgd| oltxlglw| uhjlph dv d ehqfkpdun1 Lq wkh fdvh ri iuhh
lqwudgd| oltxlglw| wkhuh lv qr lqfhqwlyh wr ghod| dq| sd|phqwv1 Wkh w|sh 4 jdph
xqghu iuhh lqwudgd| oltxlglw| lv vkrzq lq Wdeoh 91

Edqn �
p d

f ��
p f f

Edqn � f ��
d �� ��

Wdeoh 9= W|sh 4 Jdph 0 Iuhh Lqwudgd| Oltxlglw|

Wkh dfwlrq sur�oh E6c6� lv d Qdvk htxloleulxp lq grplqdqw vwudwhjlhv ri wklv
jdph dqg wkh Ed|hvldq htxloleulxp ri wkh lqwudgd| oltxlglw| pdqdjhphqw jdph

4:Iru hdvh ri h{srvlwlrq zh xvh wklv jdph wkhruhwlfdo whuplqrorj|1
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lv wkxv iru erwk edqnv wr sod| wkh pruqlqj vwudwhj| l1h1/ rW ' E6E��c6E���1 Vlqfh
wkh h{shfwhg vhwwohphqw frvw lv }hur zh kdyh wkh iroorzlqj uhvxow1

Sursrvlwlrq 41 Xqghu iuhh lqwudgd| oltxlglw| wkh Ed|hvldq htxloleulxp lv h!0
flhqw1

Dv glvfxvvhg lq wkh lqwurgxfwlrq/ iuhh lqwudgd| oltxlglw| wudqvihuv wkh vhwwoh0
phqw dqg fuhglw ulvn wr wkh fhqwudo edqn dqg wklv wudqvihu ri ulvn dovr fuhdwhv d
srwhqwldo iru prudo kd}dug sureohpv1 Iuhh lqwudgd| oltxlglw| lv wkxv qrw frqvlghuhg
d yldeoh lqwudgd| fuhglw srolf| rswlrq1

7151 Froodwhudol}hg Fuhglw

Lq d froodwhudol}hg fuhglw uhjlph/ wkh h{shfwhg vhwwohphqw frvwv ri d edqn frq0
glwlrqdo rq kdylqj uhfhlyhg d sd|phqw uhtxhvw lq wkh pruqlqj duh jlyhq e| +vhh
vhfwlrq D15 ri wkh dsshqgl{,=

�S�E6c6E��� ' + n E�� R�+ n ^+c +<,

�S�E6c @E��� ' + n + n ^+c +43,

�S�E@c6E��� ' � n E�� R�+ n ^+c +44,

�S�E@c @E��� ' � n + n ^+� +45,

Wkh vhwwohphqw frvwv frqvlvw ri wkuhh frpsrqhqwv1 Wkh �uvw frpsrqhqw uh hfwv
wkh frvw ri wkh pruqlqj uhtxhvw lq wkh pruqlqj shulrg1 Ehfdxvh froodwhudo pxvw eh
srvwhg ehiruh surfhvvlqj d uhtxhvw/ wkh pruqlqj frvw ghshqgv vroho| rq wkh dfwlrq
wdnhq e| wkh edqn dqg qrw rq wkh rssrqhqw*v dfwlrq1 Wkh frvw lv + li wkh edqn
surfhvvhv wkh uhtxhvw dqg � li wkh edqn ghflghv wr ghod|1 Wkh vhfrqg frpsrqhqw lv
wkh h{shfwhg frvw ri wkh pruqlqj uhtxhvw lq wkh diwhuqrrq shulrg dqg lw ghshqgv rq
wkh vwudwhj| sod|hg e| wkh rssrqhqw dqg wkh suredelolw| wkdw wkh rssrqhqw uhfhlyhv
d pruqlqj sd|phqw uhtxhvw1 Li wkh rwkhu edqn sod|v wkh pruqlqj vwudwhj| wklv frvw
lv E�� R�+ ehfdxvh zlwk suredelolw| R wkh rssrqhqw uhfhlyhv d pruqlqj sd|phqw
uhtxhvw dqg surfhvvhv lw/ khqfh surylglqj �iuhh� diwhuqrrq oltxlglw|1 Lq fdvhv zkhuh
wkh rssrqhqw sod|v wkh diwhuqrrq vwudwhj| wkh edqn kdv wr srvw froodwhudo lq wkh
diwhuqrrq shulrg iru wkh pruqlqj uhtxhvw lq doo flufxpvwdqfhv dqg wkxv lqfxuv wkh
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frvw +1 Wkh odvw frpsrqhqw ^+ lv wkh vdph dfurvv doo shupxwdwlrqv ri wkh srvvleoh
dfwlrqv dqg vwudwhjlhv1 Lw uh hfwv wkh idfw wkdw wkh edqnv zlwk suredelolw| ^ zloo
kdyh wr surfhvv dq diwhuqrrq sd|phqw uhtxhvw1

Wkh w|sh 4 jdph iru wkh froodwhudol}hg fuhglw uhjlph lv jlyhq lq Wdeoh :14; Li
� : +/ wkhq wkh dfwlrq sur�oh E6c6� lv wkh Qdvk htxloleulxp ri wkh w|sh 4 jdph
zkloh E@c @� lv wkh Qdvk htxloleulxp zkhq � 	 +1

Edqn �
p d

�+E�� R� �� � R+
p �+E�� R� �+

Edqn � �+ ��
d �� � R+ ��

Wdeoh := W|sh 4 Jdph 0 Froodwhudol}hg Fuhglw

Wkh htxloleulxp ri wkh lqwudgd| oltxlglw| pdqdjhphqw jdph xqghu d froodwhudol}hg
fuhglw uhjlph lv jlyhq e| ohppdv 4 dqg 51

Ohppd 41 Li � 	 +c wkhq wkh vwudwhj| sur�oh rW ' E@E��c @E��� lv wkh xqltxh
Ed|hvldq htxloleulxp1

Ohppd 51 Li � : +c wkhq wkh vwudwhj| sur�oh rW ' E6E��c6E��� lv wkh xqltxh
Ed|hvldq htxloleulxp1

Wkh htxloleulxp rxwfrph ghshqgv vroho| rq wkh uhodwlyh vl}h ri wkh rssruwxqlw|
frvw ri froodwhudo dqg wkh frvw ri srvwsrqlqj d sd|phqw uhtxhvw1 Lw grhv qrw ghshqg
rq wkh duulydo suredelolwlhv ri sd|phqw uhtxhvwv lq wkh pruqlqj dqg diwhuqrrq1 Wkh
srwhqwldo uhtxhvw lq wkh diwhuqrrq grhv qrw lq xhqfh wkh jdph h{fhsw lq whupv ri
wrwdo h{shfwhg vhwwohphqw frvw1

715141 Sulvrqhu*v Glohppd

Lq wkh fdvh zkhuh +E� � R� 	 � 	 +/ wkh w|sh 4 jdph vkrzq lq Wdeoh : kdv wkh
vwuxfwxuh ri wkh sulvrqhu*v glohppd jdph1 Hdfk sod|hu kdv d grplqdqw vwudwhj|

4;Wkh dprxqw |. t| lv frpprq wr hdfk ri wkh h{shfwhg vhwwohphqw frvwv lv wkh froodwhudol}hg
fuhglw uhjlph1 Khqfh/ wklv dprxqw lv h{foxghg iurp hdfk ri wkh sd|r�v lq wkh suhvhqwdwlrq ri
wkh qrupdo irup jdph1 Wklv vlpsol�hv wkh suhvhqwdwlrq ri wkh jdph dqg pdnhv lw hdvlhu wr vhh
krz vwudwhjlf dvshfwv ri wkh jdph ghshqg xsrq wkh sdudphwhu ydoxhv1

4:



wr sod| diwhuqrrq/ |hw wkh| zrxog erwk eh ehwwhu r� li wkh| erwk fkrvh pruqlqj1
Wkh hphujhqfh ri wkh sulvrqhu*v glohppd jdph lq wklv fdvh lv qrwhzruwk| ehfdxvh
pxfk lv nqrzq derxw krz djhqwv sod| wkh sulvrqhu*v glohppd jdph lq erwk vwdwlf
dqg uhshdwhg vhwwlqjv1 Wkh suhglfwlrq ri krz sod| pljkw wudqvsluh lq wkh uhshdwhg
yhuvlrq ri wkh lqwudgd| gd| oltxlglw| pdqdjhphqw jdph lv glvfxvvhg lq vhfwlrq 815
ehorz1

715151 H!flhqf|

Lq rughu wr hydoxdwh wkh h!flhqf| ri dq htxloleulxp vwudwhj| sur�oh zh pxvw
orrn dw wkh xqfrqglwlrqdo h{shfwhg vhwwohphqw frvwv1 Wkh xqfrqglwlrqdo h{shfwhg
vhwwohphqw frvwv lqfxuuhg e| d edqn xqghu hdfk ri wkh irxu srvvleoh vwudwhj| sur�ohv
duh dv iroorzv +vhh vhfwlrq D16 ri wkh dsshqgl{,=4<

�S�E6E��c6E��� ' R+ n ^+c +46,

�S�E@E��c6E��� ' R� n ^+c +47,

�S�E6E��c @E��� ' R2+ n ^+c +48,

�S�E@E��c @E��� ' RE� n +� n ^+� +49,

Wkh h!flhqw vwudwhj| sur�oh lv jlyhq e| ohppd 61

Ohppd 61 Wkh vwudwhj| sur�oh rW ' E6E��c 6E��� lv h!flhqw1

Surri1 Revhuyh wkdw 2�S�E6E��c6E��� ' 2 ER+ n ^+� c �S�E@E��c 6E���n�S�E6E��c @E��� '
R� n 2 ER+ n ^+� c dqg 2�S�E@E��c @E��� ' 2� n 2ER+ n ^+�� Wkh uhvxow iroorzv iurp
gh�qlwlrq 61

Edvhg rq ohppdv 4/ 5/ dqg 6 zh kdyh wkh iroorzlqj uhvxow=

Sursrvlwlrq 51 Lq wkh froodwhudol}hg fuhglw uhjlph/ wkh suhvhqfh ri d frvw wr gh0
od|lqj wkdw lv ohvv wkdq wkh rssruwxqlw| frvw ri froodwhudo uhvxowv lq dq htxloleulxp
rxwfrph wkdw lv lqh!flhqw1

4<Zh duh xvlqj wkh qrwdwlrq ri vhfwlrq 617161 Wkh frvwv duh iru wkh edqn wkdw sod|v wkh �uvw
vwudwhj| olvwhg1

4;



7161 Sulfhg Fuhglw

Lq wkh sulfhg fuhglw fdvh/ wkh h{shfwhg vhwwohphqw frvwv ri d edqn frqglwlrqdo rq
kdylqj uhfhlyhg d sd|phqw uhtxhvw lq wkh pruqlqj duh jlyhq e| +vhh vhfwlrq D15
ri wkh dsshqgl{,=

�S�E6c6E��� ' E�� R�%n E�� R�E�� ^E�� ^��%n E�� ^�^%c +4:,

�S�E6c @E��� ' %n E�� R�E�� ^E�� ^��%n E�� ^�^%c +4;,

�S�E@c6E��� ' � n E�� R�E�� ^E�� ^��%n E�� ^�^%c +4<,

�S�E@c @E��� ' � n E�� R�E�� ^E�� ^��%n E�� ^�^%� +53,

Wkh vhwwohphqw frvwv frqvlvw ri wkuhh frpsrqhqwv1 Wkh �uvw frpsrqhqw uh hfwv
wkh h{shfwhg frvw ri wkh pruqlqj uhtxhvw lq wkh pruqlqj shulrg1 Lq wkh sulfhg
fuhglw uhjlph/ sd|phqw uhtxhvwv wkdw duh surfhvvhg lq wkh vdph shulrg r�vhw hdfk
rwkhu1 Khqfh/ wkh vhwwohphqw frvw lq wkh pruqlqj ghshqgv xsrq wkh vwudwhj| sod|hg
e| wkh rssrqhqw dqg wkh suredelolw| wkh rssrqhqw uhfhlyhv d pruqlqj sd|phqw
uhtxhvw1 Wkh frvw lv E�� R�% li wkh edqn surfhvvhv wkh uhtxhvw dqg wkh rssrqhqw
sod|v wkh pruqlqj vwudwhj|= zlwk suredelolw| R wkh rssrqhqw uhfhlyhv d sd|phqw
uhtxhvw lq wkh pruqlqj dqg surfhvvhv lw wkxv surylglqj oltxlglw|1 Wkh frvw lv % li
wkh edqn surfhvvhv wkh uhtxhvw dqg wkh rssrqhqw sod|v wkh diwhuqrrq vwudwhj|1 Lw
lv � uhjdugohvv ri zkdw wkh rssrqhqw grhv li wkh edqn ghflghv wr ghod|1 Wkh odvw
wzr frpsrqhqwv jlyh wkh h{shfwhg frvw ri wkh pruqlqj uhtxhvw lq wkh diwhuqrrq
shulrg dqg wkh h{shfwhg frvw ri dq diwhuqrrq uhtxhvw/ uhvshfwlyho|1 Wkh h{shfwhg
frvw ri diwhuqrrq oltxlglw| lv wkh vdph dfurvv doo dfwlrq0vwudwhj| sur�ohv1

Wkh w|sh 4 jdph iru wkh sulfhg fuhglw uhjlph lv jlyhq lq Wdeoh ;153

53Wkh dprxqw {+4�s,.+4�t,st{ lv frpprq wr hdfk ri wkh h{shfwhg vhwwohphqw frvwv lq wkh
sulfh fuhglw uhjlph1 Khqfh/ wklv dprxqw lv h{foxghg iurp hdfk ri wkh sd|r�v lq wkh suhvhqwdwlrq
ri wkh qrupdo irup jdph1 Wklv vlpsol�hv wkh suhvhqwdwlrq ri wkh jdph dqg pdnhv lw hdvlhu wr
vhh krz vwudwhjlf dvshfwv ri wkh jdph ghshqg xsrq wkh sdudphwhu ydoxhv1

4<



Edqn �
p d

�E�� R�% ��
p �E�� R�% �%

Edqn � �% ��
d �� ��

Wdeoh ;= W|sh 4 Jdph 0 Sulfh Fuhglw

Wkh Ed|hvldq htxloleulxp ri wkh lqwudgd| oltxlglw| pdqdjhphqw jdph xqghu wkh
sulfhg fuhglw uhjlph lv fkdudfwhul}hg e| ohppdv 7 wkurxjk 91

Ohppd 71 Li � 	 E��R�%c wkhq wkh vwudwhj| sur�oh rW ' E@E��c @E��� lv wkh xqltxh
Ed|hvldq htxloleulxp1

Ohppd 81 Li E� � R�% 	 � 	 %c wkhq wkh vwudwhj| sur�ohv rW ' E@E��c @E��� dqg
rW ' E6E��c6E��� duh Ed|hvldq htxloleuld1

Ohppd 91 Li � : %c wkhq wkh vwudwhj| sur�oh rW ' E6E��c6E��� lv wkh xqltxh
Ed|hvldq htxloleulxp1

Wkh htxloleulxp dqdo|vlv ri wkh lqwudgd| oltxlglw| pdqdjhphqw jdph lv vrph0
zkdw pruh frpsolfdwhg wkdq lq wkh suhylrxvo| glvfxvvhg uhjlphv1 Dv lq wkh iuhh
dqg froodwhudol}hg lqwudgd| fuhglw uhjlphv/ E6E��c 6E��� lv wkh Ed|hvldq htxloleulxp
zkhq wkh frvw ri oltxlglw| lv ohvv wkdq wkh frvw ri ghod|lqj/ l1h1/ % 	 �1 Krzhyhu/
wkh pdujlqdo frvw ri surpsw surfhvvlqj lv qrw htxdo wr wkh frvw ri oltxlglw| %
lq d sulfhg fuhglw uhjlph/ vlqfh wkhuh lv d fkdqfh ri uhfhlylqj dq r�vhwwlqj sd|0
phqw iurp wkh rwkhu edqn/ lq zklfk fdvh wkh pdujlqdo frvw lv }hur1 Wkh h{shfwhg
pdujlqdo frvw ri surpsw surfhvvlqj lv %E� � R�c zklfk ghshqgv rq wkh olnholkrrg
ri wkh rwkhu edqn kdylqj d sd|phqw uhtxhvw1 Wkh h{shfwhg pdujlqdo frvw lv }hur
li wkh rwkhu edqn uhfhlyhv d sd|phqw uhtxhvw lq wkh pruqlqj iru vxuh/ R ' �c dqg
wkh Ed|hvldq htxloleulxp lv E6E��c 6E��� dv xqghu iuhh lqwudgd| oltxlglw|1 Exw/ li
wkh suredelolw| ri uhfhlylqj d pruqlqj sd|phqw uhtxhvw lv vpdoo hqrxjk/ vr wkdw
R 	 �� �

%
/ wkhq E@E��c @E��� lv wkh xqltxh Ed|hvldq htxloleulxp1

716141 Vwdj kxqw

Lq wkh fdvh zkhuh E� � R�% 	 � 	 % wkh w|sh 4 jdph kdv wkh vwuxfwxuh ri zhoo
nqrzq irup ri frruglqdwlrq jdph/ fdoohg wkh vwdj kxqw jdph154 Wkh vwuxfwxuh ri

54Wkh vwdj kxqw jdph lv edvhg rq wkh ghvfulswlrq ri wkh vwdj kxqw surylghg e| wkh 4;wk
fhqwxu| Iuhqfk sklorvrskhu Mhdq0Mdftxhv Urxvvhdx1 Lq klv Glvfrxuvh rq wkh Ruljlq dqg Edvlv
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wkh vwdj kxqw jdph lv vkrzq lq Wdeoh <1

Sod|hu �
Vwdj Kduh

� �
Vwdj � �

Sod|hu � � (
Kduh � (

Wdeoh <= Vwdj kxqw jdph

Wkh nh| ihdwxuhv ri wkh jdph duh wkdw � : ( : � dqg � : � : �� Wklv
lpsolhv wkdw qr sod|hu kdv d grplqdqw vwudwhj| dqg wkhuh duh wzr Qdvk htxloleuld/
+Vwdj/ Vwdj, dqg +Kduh/ Kduh,1 Wkh Qdvk htxloleulxp +Vwdj/ Vwdj, |lhogv wkh ehvw
rxwfrph iru erwk sod|huv exw wkh rwkhu Qdvk htxloleulxp +Kduh/ Kduh, lv dovr
sodxvleoh1 Wkh uhdvrq lv wkdw d sod|hu lv dvvxuhg d phglrfuh sd|r� e| fkdvlqj wkh
kduh wkdw/ zkloh qrw dv jrrg dv wkh sd|r� kh jhwv zkhq erwk fkdvh wkh vwdj/ lv
ehwwhu wkdq zkdw kh jhwv iurp fkdvlqj wkh vwdj dorqh1 Lq idfw/ +kduh/ kduh, lv wkh
pd{lplq vroxwlrq1 Wkh w|sh 4 jdph xqghu d sulfhg fuhglw uhjlph kdv wkh vwuxfwxuh
ri wkh vwdj kxqw jdph zlwk � ' (� Vlqfh zh duh dvvxplqj E� � R�% 	 � lw lv
fohdu iurp Wdeoh ; wkdw dfwlrq sur�oh E6c6� lv ehwwhu wkdq E@c @� iru erwk edqnv1
Krzhyhu/ d fdxwlrxv edqn pd| fkrrvh wr ghod| wr hqvxuh d sd|r� ri ��/ udwkhu
wkdq ulvn sd|lqj % iru d fkdqfh ri sd|lqj rqo| E�� R�%1

Rqh fulwhulrq iru hydoxdwlqj wkhvh rswlrqv lv Kduvdq|l dqg Vhowhq*v +4<;;, qr0
wlrq ri ulvn grplqdqfh1 Lq v|pphwulf 2 � 2 jdphv/ vxfk dv rxuv/ wkh vwudwhj|
sur�oh +kc k,/ k 5 i6c@jc lv d ulvn grplqdqw htxloleulxp li erwk sod|huv suhihu wkh
dfwlrq k zkhq wkhlu suhglfwlrq lv wkdw wkh rssrqhqw udqgrpl}hv 425/ 425 ryhu wkh
dfwlrqv pruqlqj dqg diwhuqrrq1 Ghshqglqj rq wkh sdudphwhuv/ ulvn grplqdqfh vh0
ohfwv hlwkhu wkh +pruqlqj/ pruqlqj, ru wkh +diwhuqrrq/ diwhuqrrq, vwudwhj| sur�oh1
Lw lv vwudljkw iruzdug wr vkrz wkdw wkh vwudwhj| sur�oh E6c6� lv wkh ulvn0grplqdqw
htxloleulxp li � : %E�� �DR� dqg wkh vwudwhj| sur�oh E@c @� lv wkh ulvn grplqdqw
htxloleulxp li � 	 %E�� �DR��

ri Htxdolw| dprqj Phq kh frpphqwv= �Li d jurxs ri kxqwhuv vhw rxw wr wdnh d vwdj/ wkh| duh
ixoo| dzduh wkdw wkh| zrxog doo kdyh wr uhpdlq idlwkixoo| dw wkhlu srvw lq rughu wr vxffhhg> exw
li d kduh kdsshqv wr sdvv qhdu rqh ri wkhp/ wkhuh fdq eh qr grxew wkdw kh sxuvxhg lw zlwkrxw
txdop dqg wkdw rqfh kh kdg fdxjkw klv suh|/ kh fduhg yhu| olwwoh zkhwkhu ru qrw kh kdg pdgh
klv frpsdqlrqv plvv wkhluv�1 Txrwhg iurp Ixghqehuj dqg Wluroh +4<<6,1
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716151 H!flhqf|

Wkh xqfrqglwlrqdo h{shfwhg vhwwohphqw frvwv lqfxuuhg e| d edqn xqghu hdfk ri wkh
irxu srvvleoh vwudwhj| sur�ohv duh dv iroorzv +vhh vhfwlrq D16 ri wkh dsshqgl{,=55

�S�E6E��c6E��� ' RE�� R�E�� ^ n 2^2�%n ^E�� ^�%c +54,

�S�E6E��c @E��� '
�
2RE�� ^ n ^2� n R2E2^E�� ^�� ��

�
%n ^E�� ^�%c +55,

�S�E@E��c6E��� ' R� � R^E�� R� 2^ n 2^R�%n ^E�� ^�%c +56,

�S�E@E��c @E��� ' R� n RE�� R�E�� 2^ n 2^2�%n ^E�� ^�%� +57,

H!flhqf| lv fkdudfwhul}hg e| wzr ohppdv1

Ohppd :1 Li � 	 E�� R�^%/ wkhq wkh vwudwhj| sur�oh E@E��c @E��� lv h!flhqw1

Surri1 Vxssrvh � 	 E�� R�^%� Wkhq/ iurp htxdwlrqv +54, dqg +57,/

�S�E@E��c @E���� �S�E6E��c6E��� ' RE� � E�� R�^%� 	 f

dqg iurp htxdwlrqv +55, dqg +56,

2�S�E@E��c @E���� �
�S�E6E��c @E��� n �S�E@E��c 6E���� ' RE� � E�� R�^%� R%� 	 f�

Khqfh/ e| gh�qlwlrq 6/ wkh vwudwhj| sur�oh E@E��c @E��� lv h!flhqw1

Ohppd ;1 Li � : E�� R�^%/ wkhq wkh vwudwhj| sur�oh E6E��c 6E��� lv h!flhqw1

Surri1 Vlplodu wr wkh surri ri Ohppd :1

Xqolnh lq wkh froodwhudol}hg fuhglw uhjlph lw lv qrz srvvleoh iru wkh vwudwhj|
sur�oh E@E��c @E��� wr eh h!flhqw1 Wklv kdsshqv zkhq wkh frvw ri ghod|lqj lv vxi0
�flhqwo| vpdoo dqg wkh xqghuo|lqj sd|phqw  rz lv vnhzhg wrzdugv wkh diwhuqrrq
shulrg1 Li wkhuh lv qr sd|phqw lq wkh diwhuqrrq/ ^ ' fc wkhq E6E��c 6E��� lv dozd|v
h!flhqw1

55Wkh frvwv duh iru wkh edqn wkdw sod|v wkh �uvw vwudwhj| olvwhg1
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Zh vxppdul}h wkh uhvxowv iurp ohppdv 7 wkurxjk ; lq Wdeoh 431

� 	 E�� R�^% E�� R�^% 	 � 	 E�� R�% E�� R�% 	 � 	 % % 	 �
EH @E��c @E�� @E��c @E�� 6E��c 6E�� ) @E��c @E�� 6E��c 6E��
H!flhqw @E��c @E�� 6E��c 6E�� 6E��c 6E�� 6E��c 6E��

Wdeoh 43= Htxloleulxp dqdo|vlv 0 Sulfhg Lqwudgd| Fuhglw

Wkh vhfrqg urz vkrzv wkh Ed|hvldq htxloleuld +EH, dqg wkh wklug urz vkrzv wkh
h!flhqw vwudwhj| sur�oh iru gl�huhqw ydoxhv ri �1 Edvhg rq Wdeoh 43 dqg wkh
uhvxowv deryh zh kdyh wkh iroorzlqj sursrvlwlrqv=

Sursrvlwlrq 61 Wkh Ed|hvldq htxloleulxp lv h!flhqw uhjdugohvv ri wkh lqwudgd|
oltxlglw| srolf| ri wkh fhqwudo edqn zkhqhyhu wkh frvw ri oltxlglw| lv ohvv wkdq wkh
frvw ri ghod|lqj1

Sursrvlwlrq 71 Lq vrph lqvwdqfhv ri wkh sulfhg fuhglw uhjlph ghod|lqj lv h!flhqw1

81 H{whqvlrqv ri Prgho

Lq wklv vhfwlrq/ zh glvfxvv wzr h{whqvlrqv ri wkh prgho1 Iluvw zh frqvlghu wkh
lpsolfdwlrq ri lqwurgxflqj ulvn dyhuvlrq/ dqg vhfrqg zh frqvlghu uhshdwhg sod| ri
wkh lqwudgd| oltxlglw| pdqdjhphqw jdph1

8141 Ulvn Dyhuvlrq

Deryh zh dvvxphg wkdw wkh edqnv zhuh ulvn qhxwudo dqg wkxv wkdw wkh| rqo|
fduh derxw h{shfwhg vhwwohphqw frvwv zkhq ghwhuplqlqj wkh ehvw uhvsrqvh wr wkh
vwudwhj| sod|hg e| wkh rwkhu edqn1 Krzhyhu/ rqh frxog dujxh wkdw lw lv uhdolvwlf
wr prgho edqnv dv ehlqj ulvn dyhuvh1 Edqnv pljkw kdyh dq dyhuvlrq wr kljk ohyhov
ri ryhugudiwv ehfdxvh wklv h{srvhv wkh edqn wr wkh ulvn ri ehlqj fruqhuhg lq wkh
prqh| pdunhw1 Ixuwkhupruh/ edqnv pljkw kdyh dq dyhuvlrq wr kljko| yduldeoh
lqwudgd| edodqfhv zklfk lqgxfhv h{wud oltxlglw| pdqdjhphqw frvwv lq rughu wr
lqvxuh d vx!flhqw ohyho ri ixqglqj dw wkh hqg ri wkh gd|1 Zh lqwurgxfh ulvn
dyhuvlrq e| dvvxplqj wkdw wkh suhihuhqfhv ri hdfk edqn kdyh dq h{shfwhg xwlolw|
uhsuhvhqwdwlrq1 Ohw wkh h{shfwhg xwlolw| ri d edqn wkdw uhfhlyhv d sd|phqw uhtxhvw
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lq wkh pruqlqj dqg wdnhv dfwlrq k dqg idfhv dq rssrqhqw zkr sod|v wkh vwudwhj|
rE�� eh jlyhq e|

�PEkc rE��� ' .X� d.[d�EZ
P

�Ekc rEw��c E�c w��c ���omw� ' �o

' .X� d.[d�EZ
P

�E6Ew��c6c Ew�c ��c ���omw� ' �o� +58,

Lq wkh h{shfwhg xwlolw| h{suhvvlrq/ �E�� ghqrwhv d suhihuhqfh0vfdolqj ixqfwlrq zlwk
��E�� : f dqg ���E�� 	 f( dqg ZP� Ek�c k�c wc �� ghqrwhv wkh sd|r� wr edqn � dv
gh�qhg lq htxdwlrq +4,1

Xqghu ulvn qhxwudolw| d Ed|hvldq htxloleulxp lv ghwhuplqhg e| frpsdulqj wkh
h{shfwhg frvwv ri wkh edqnv iru wkh gl�huhqw dfwlrqv fkrvhq lq wkh w|sh 4 jdph1 Li
ulvn dyhuvlrq lv lqwurgxfhg wklv h{shfwhg ydoxh frpsdulvrq lv qr orqjhu vx!flhqw wr
udqn wkh gl�huhqw srvvleoh dfwlrqv1 Krzhyhu/ lw lv zhoo nqrzq wkdw li wkh fxpxodwlyh
glvwulexwlrq ixqfwlrq ri wkh sd|r�v uhvxowlqj iurp dfwlrq k h{klelwv dw ohdvw vhfrqg0
rughu vwrfkdvwlf grplqdqfh ryhu wkh fxpxodwlyh glvwulexwlrq ixqfwlrq ri wkh sd|r�v
uhvxowlqj iurp dfwlrq k� wkhq

�PEkc rE��� � �PEk�c rE��� +59,

+Vhh/ iru h{dpsoh/ Kluvkohlihu dqg Uloh|/ 4<<5,1 Lw wxuqv rxw wkdw wkh iroorzlqj
sursrvlwlrqv krog=

Sursrvlwlrq 81 Lqwurgxflqj ulvn dyhuvlrq grhv qrw dowhu wkh frqfoxvlrqv ri wkh
lqwudgd| oltxlglw| pdqdjhphqw jdph lq d froodwhudol}hg fuhglw uhjlph1

Sursrvlwlrq 91 Lqwurgxflqj ulvn dyhuvlrq grhv qrw dowhu wkh frqfoxvlrqv ri wkh
lqwudgd| oltxlglw| pdqdjhphqw jdph lq d sulfhg fuhglw uhjlph li wkhuh lv d xqltxh
Ed|hvldq htxloleulxp1

Wkh sursrvlwlrqv duh suryhq lq dsshqgl{ E1 Wrjhwkhu wkh| vkrz wkdw lqwurgxf0
lqj ulvn dyhuvlrq grhv qrw dowhu wkh rxwfrph ri wkh lqwudgd| oltxlglw| pdqdjhphqw
jdph h{fhsw +srvvleo|, lq lqvwdqfhv ri wkh sulfhg fuhglw uhjlph zkhuh wkhuh duh
pxowlsoh htxloleuld +vhh Wdeoh 43,1 Lq vxfk fdvhv/ ulvn dyhuvlrq grhv qrw fkdqjh
wkh rffxuuhqfh ri wkh +diwhuqrrq/ diwhuqrrq, htxloleulxp1 Krzhyhu/ ghshqglqj rq
krz ulvn dyhuvlrq lv lqwurgxfhg/ l1h1/ wkh ixqfwlrqdo irup ri wkh suhihuhqfh vfdolqj
ixqfwlrq �E��c lw pd| holplqdwh wkh +pruqlqj/ pruqlqj, htxloleulxp1
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8151 Uhshdwhg Jdph

Lq uhdolw|/ wkh lqwudgd| gd| oltxlglw| pdqdjhphqw jdph lv sod|hg uhshdwhgo|/ rq d
gdlo| edvlv1 D jdph sod|hg uhshdwhgo| pljkw |lhog gl�huhqw htxloleulxp rxwfrphv
wkdq zkhq wkh vdph jdph lv rqo| sod|hg rqfh1 Wkh nh| lv wkdw frrshudwlrq wrgd|
fdq eh uhzdughg e| frrshudwlrq wrpruurz dqg fkhdwlqj fdq eh sxqlvkhg e| qrw
frrshudwlqj wrpruurz1 Lw lv wkxv qrw dozd|v rswlpdo wr sxuvxh d vkruw uxq jdlq lq
d uhshdwhg jdph1 Gl�huhqw w|shv ri wuljjhu vwudwhjlhv zkhuh fkhdwlqj lv sxqlvkhg
fdq khos vxvwdlq d frrshudwlyh htxloleulxp1 Wklv uhvxow klqjhv rq wkh dvvxpswlrqv
wkdw wkh jdph lv hlwkhu sod|hg lq�qlwho| +ru wkdw wkh �qdo shulrg lv xqnqrzq, dqg
wkdw wkh dfwlrqv ri wkh rssrqhqw duh revhuydeoh1

Wkh �uvw dvvxpswlrq lv uhdvrqdeoh iru wkh lqwudgd| oltxlglw| pdqdjhphqw jdph
exw wkh vhfrqg rqh pd| qrw eh1 Wkh edqnv fdqqrw revhuyh wkh dfwlrq ri wkhlu rs0
srqhqw= Wkh| fdq revhuyh wkh duulydo wlph ri sd|phqwv exw wkh| duh qrw deoh wr
ghflskhu zkhwkhu d sd|phqw uhfhlyhg lq wkh diwhuqrrq lv d ghod|hg sd|phqw ru
gxh wr d uhtxhvw uhfhlyhg lq wkh diwhuqrrq1 Ryhu wlph/ edqnv fdq frpsduh wkh df0
wxdo sd|phqw duulydo iuhtxhqflhv zlwk wkh xqghuo|lqj sd|phqw0uhtxhvw suredelolw|
glvwulexwlrqv +zklfk duh dvvxphg wr eh frpprq nqrzohgjh,/ dqg wkxv wkh| fdq
srwhqwldoo| ghwhfw fkhdwlqj1 Khqfh/ lw pd| eh uhdvrqdeoh wr dvvxph wkdw edqnv
wdnh dgydqwdjh ri rssruwxqlwlhv iru frrshudwlrq wkdw dulvh lq d uhshdwhg jdph
vhwwlqj1

Lq zkdw iroorzv/ zh frqvlghu wkh h!flhqf| lpsolfdwlrqv ri uhshdwhg sod| lq
wkh froodwhudol}hg fuhglw uhjlph1 Uhfdoo/ wkdw lq d froodwhudol}hg fuhglw uhjlph wkh
vwudwhj| sur�oh E6E��c 6E��� lv h!flhqw iru doo sdudphwhu ydoxhv1 Iru � : + wkh
vwudwhj| sur�oh E6E��c 6E��� lv wkh xqltxh Ed|hvldq htxloleulxp +e| Ohppd 5, dqg
lv pxwxdoo| suhihuuhg e| erwk sod|huv wr E@E��c @E���/ dqg khqfh zh h{shfw wr vhh
wkh pruqlqj/ pruqlqj sur�oh hyhq lq d uhshdwhg jdph1 Zkhq � 	 + wkh vwudwhj|
sur�oh E@E��c @E��� lv wkh xqltxh Ed|hvldq htxloleulxp +e| Ohppd 4,1 Wklv lv ghvslwh
wkh idfw wkdw lq vrph ri wkh fdvhv zkhuh � 	 + wkh vwudwhj| sur�oh E6E��c 6E��� lv
pxwxdoo| suhihuuhg1

Dv phqwlrqhg lq vhfwlrq 71514/ lq d froodwhudol}hg fuhglw uhjlph zlwk +E��R� 	
� 	 + wkh w|sh 4 jdph kdv wkh vwuxfwxuh ri d sulvrqhu*v glohppd jdph1 Lq vxfk
fdvhv/ vxeplwwlqj pruqlqj sd|phqw uhtxhvwv lq wkh diwhuqrrq lv d grplqdqw vwudw0
hj| iru erwk edqnv hyhq wkrxjk wkh| zrxog erwk eh ehwwhu r� li wkh| vxeplwwhg
wkhlu uhtxhvwv lq wkh pruqlqj1 Edvhg rq zhoo0nqrzq wkhru| ri uhshdwhg jdphv/ zh
h{shfw wkh edqnv wr frruglqdwh rq E6E��c6E��� lq d uhshdwhg yhuvlrq ri wkh jdph/
wkxv dfklhylqj wkh pxwxdoo| suhihuuhg rxwfrph1

Lq fdvhv zkhuh � 	 +E� � R�c wkh vwudwhj| sur�oh E@E��c @E��� lv pxwxdoo| suh0
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ihuuhg e| erwk edqnv wr wkh sur�oh E6E��c 6E���/ hyhq wkrxjk E6E��c6E��� lv h!0
flhqw/ dv vwdwhg lq gh�qlwlrq 61 Edqnv sod|lqj d uhshdwhg yhuvlrq ri wklv jdph zloo
frruglqdwh rq wkh diwhuqrrq/ diwhuqrrq vwudwhj| sur�oh1 Khqfh/ lq vxfk fdvhv/ zh
gr qrw h{shfw h!flhqf| hyhq lq wkh uhshdwhg jdph vhwwlqj1

Wkh h!flhqf| lpsolfdwlrqv ri uhshdwhg jdph sod| lq wkh froodwhudol}hg fuhglw
uhjlph duh vxppdul}hg lq Wdeoh 441

� 	 +
� : + +E�� R� 	 � 	 + � 	 +E�� R�

Vwdwlf +EH , h!flhqw lqh!flhqw lqh!flhqw
Uhshdwhg Jdph h!flhqw h!flhqw lqh!flhqw

Wdeoh 44= Htxloleulxp dqdo|vlv 0 Uhshdwhg Jdph

Dv zh vhh/ prylqj wr d uhshdwhg jdph vhwwlqj lpsuryhv wkh fkdqfhv iru h!flhqf|
ryhu wkh rqh0vkrw jdph vfhqdulr1

91 Frqfoxvlrq

Lq wklv sdshu zh h{soruh d jdph wkhruhwlfdo prgho lq rughu wr dqdo|}h wkh lqfhq0
wlyh vwuxfwxuh ri edqnv lq d UWJV v|vwhp1 Zh frqvlghu wkuhh oltxlglw| uhjlphv=
iuhh/ froodwhudol}hg dqg sulfhg fuhglw1 Lq wkh fdvhv ri iuhh dqg froodwhudol}hg fuhglw/
ghod|lqj sd|phqwv lv dozd|v lqh!flhqw1 Krzhyhu ghshqglqj rq pdjqlwxghv ri wkh
rssruwxqlw| frvw ri froodwhudo dqg wkh shqdow| iru ghod|lqj wkhuh fdq eh h!flhqw
dqg lqh!flhqw htxloleuld1 Li wkh frvw ri ghod|lqj lv juhdwhu wkdq wkh rssruwxqlw|
frvw ri froodwhudo wkh xqltxh Ed|hvldq htxloleulxp kdv qhlwkhu edqn ghod|lqj sd|0
phqwv dqg wkh htxloleulxp lv h!flhqw1 Li wkh frvw ri ghod|lqj lv ohvv wkdq wkh
rssruwxqlw| frvw ri froodwhudo wkh xqltxh Ed|hvldq htxloleulxp kdv erwk edqn gh0
od|lqj sd|phqwv dqg wkh htxloleulxp lv lqh!flhqw1 Wkh lqfhqwlyhv wr ghod| h{sodlqv
wkh rffxuuhqfh ri txhxhv dqg hyhq julgorfnv lq UWJV v|vwhpv dv glvfxvvhg lq h1j1
ELV +4<<:, dqg Ehfk dqg Vrudpçnl +5334,1

Lq vrph lqvwdqfhv zkhuh frvw ri ghod|lqj lv ohvv wkdq wkh frvw ri froodwhudo wkh
jdph sod|hg e| edqnv kdv wkh vwuxfwxuh ri wkh sulvrqhuv glohppd jdph1 Wklv
phdqv wkdw lq wkh vwdwlf jdph/ wkh lqh!flhqw rxwfrph hphujhv dv dq htxloleulxp
lq grplqdqw vwudwhjlhv1 Krzhyhu/ lq d uhshdwhg jdph wkhuh lv uhdvrq wr h{shfw
edqnv zloo eh deoh wr frruglqdwh rq wkh pxwxdoo| suhihuuhg/ h!flhqw rxwfrph1

Lq wkh fdvh ri sulfhg fuhglw ghod|lqj sd|phqwv lv qrw dozd|v lqh!flhqw1 Zkhq
wkh shqdow| iru ghod|lqj lv orzhu wkdq wkh h{shfwhg pdujlqdo frvw ri surpsw sur0
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fhvvlqj d xqltxh htxloleulxp h{lvwv lq zklfk erwk edqnv ghod| sd|phqwv1 Wklv
htxloleulxp lv h!flhqw li wkh xqghuo|lqj sd|phqw  rz lv vx!flhqwo| vnhzhg wr0
zdugv wkh diwhuqrrq1 Zkhq wkh shqdow| iru ghod|lqj lv kljkhu wkdq sulfh ri fuhglw
d xqltxh htxloleulxp h{lvwv lq zklfk erwk edqnv vhqg sd|phqwv lpphgldwho| dqg
wklv lv h!flhqw1 Krzhyhu/ lqwhuphgldwh fdvhv h{lvwv zkhuh wkh xqltxh htxloleulxp
lv lqh!flhqw dqg zkhuh wkhuh duh pxowlsoh htxloleuld/ rqh h!flhqw dqg rqh qrw1 Lq
wkh fdvh zlwk pxowlsoh htxloleuld/ wkh lqwudgd| oltxlglw| pdqdjhphqw jdph kdv wkh
vwuxfwxuh ri wkh Vwdj Kxqw jdph1 Khuh wkh srolf| lvvxh lv krz wr jhw edqnv wr fr0
ruglqdwh rq wkh h!flhqw htxloleulxp1 H{shulphqwdo hylghqfh vxssruwv wkh qrwlrq
wkdw qrq0elqglqj dqqrxqfhphqwv/ l1h1/ �fkhds wdon� fdq eh xvhixo wr frruglqdwh h{0
shfwdwlrqv rq wkh h!flhqw/ dqg pxwxdoo| suhihuuhg rxwfrph +Vhh Fkduqhvv/ 5333,1
Wklv vxjjhvw wkdw lw pljkw eh lq wkh ehvw lqwhuhvw ri edqnv wr dqqrxqfh wkhlu
surfhvvlqj srolflhv hyhq wkrxjk wkhvh dqqrxqfhphqwv duh qrq elqglqj1 Krzhyhu/
hyhq zlwk fkhds wdon wkh h!flhqw rxwfrph lv e| qr phdqv jxdudqwhhg dqg wkh fhq0
wudo edqn pljkw wkxv kdyh d uroh wr sod| lq rughu wr dyrlg vrfldoo| qrq ghvludeoh
rxwfrphv1

Wkh dqdo|vlv vxjjhvwv wkdw lq rughu wr surprwh h!flhqf| fhqwudo edqnv vkrxog
surylgh lqwudgd| oltxlglw| dv fkhdso| dv srvvleoh/ wdnlqj lqwr dffrxqw wkh lvvxhv ri
ulvn ehdulqj glvfxvvhg lq wkh lqwurgxfwlrq1 Dqrwkhu dssurdfk wr +ixuwkhu, vhfxuh
h!flhqf| lv wr dxjphqw wkh uxohv ri wkh jdph lq rughu wr wlow wkh lqfhqwlyh vwuxfwxuh
wrzdugv surgxflqj wkh ghvluhg rxwfrph1 Iru lqvwdqfh/ wkh fhqwudo edqn ru wkh
frpphufldo edqnv dprqj wkhpvhoyhv pljkw uhtxluh wkdw edqnv vxeplw d fhuwdlq
shufhqwdjh ri wkhlu sd|phqwv ehiruh vrph vshfl�f wlph/ l1h1/ qrrq lq wkh frqwh{w ri
wklv prgho156 Krzhyhu/ prqlwrulqj lv frvwo| dqg uhprylqj wkh lqh!flhqf| uhtxluhv
wkdw rqh fdq vhw wkh shufhqwdjh+v, dw wkh h!flhqw ohyho1 Pruhryhu/ wkh dqdo|vlv
vkrzhg wkdw lq d sulfhg fuhglw uhjlph wklv vroxwlrq frxog hyhq eh frxqwhusurgxfwlyh
e| uhtxlulqj edqnv wr vhwwoh lq wkh pruqlqj zkhq wkh h!flhqw vwudwhj| sur�oh
lqyroyhv ghod|lqj sd|phqw uhtxhvwv xqwlo wkh diwhuqrrq1

D vhfrqg uhphg| lv iru wkh fhqwudo edqn wr sulfh vhwwohphqw gl�huhqwo| ryhu
wkh frxuvh ri wkh exvlqhvv gd| lq rughu wr jlyh wkh edqnv wkh lqfhqwlyh wr vhwwoh
hduo|157 Krzhyhu/ li wkh fhqwudo edqn fdqqrw revhuyh zkhq d sd|phqw uhtxhvw
duulyhv dw wkh frpphufldo edqn/ lw fdqqrw sulfh glvfulplqdwh shuihfwo| dqg wkxv

56Iru h{dpsoh/ lq wkh Xqlwhg Nlqjgrp phpehuv ri wkh UWJV v|vwhp +QhzFKDSV, duh uh0
txluhg wr pdqdjh wkhlu sd|phqw  rzv lq vxfk d zd| wkdw rq dyhudjh 83( ri wkh ydoxh wkurxjksxw
lv vhqw e| qrrq dqg :8( lv vhqw e| 5163 sp1

57Iru lqvwdqfh/ VLF dssolhv d sulflqj vfkhgxoh iru vhqglqj edqnv wkdw shqdolvhv odwh lqsxw +ELV
4<<:/ s1 4<,
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sd|phqw uhtxhvwv wkdw duh uhfhlyhg odwh zloo eh ryhufkdujhg1
Wkh uhphglhv mxvw phqwlrqhg vhhn wr lpsuryh h!flhqf| e| lq xhqflqj wkh

vwudwhjlf ehkdylru ri wkh edqnv1 D pruh gluhfw dssurdfk lv iru wkh fhqwudo edqn
wr lqwhuyhqh lq d zd| wkdw holplqdwhv vwudwhjlf dvshfwv dowrjhwkhu1 Wklv lv grqh
e| lqgxflqj edqnv wr surylgh wkhlu sulydwh lqirupdwlrq rq ghod|hg sd|phqwv wr
wkh fhqwudo edqn1 Wkh fhqwudo edqn fdq xvh wklv lqirupdwlrq wr �qg wkh odujhvw
srvvleoh vxevhw ri ghod|hg sd|phqwv wkdw fdq eh vhwwohg zlwkrxw uhtxlulqj dggl0
wlrqdo oltxlglw| iurp wkh sduwlflsdqwv1 Wkh sureohp ri fkrrvlqj vxfk d vxevhw ri
sd|phqwv zlwkrxw euhdfklqj dq| oltxlglw| olplwv lv xvxdoo| uhihuuhg wr dv julgorfn
uhvroxwlrq dqg kdv uhfhqwo| ehhq glvfxvvhg lq Ehfk dqg Vrudpçnl +5334,1 UWJV
v|vwhpv rshudwlqj xqghu d froodwhudo fuhglw uhjlph riwhq r�hu d fhqwudol}hg txhx0
lqj idflolw| dqg wkh lqirupdwlrq lv uhdglo| dydlodeoh/ hvshfldoo| li edqnv gr qrw
xwlol}h lqwhuqdo txhxhv1 Wkhvh w|shv ri k|eulg v|vwhpv wkdw dfwlyho| frpelqh jurvv
vhwwohphqw zlwk oltxlglw| vdylqjv ihdwxuhv duh fxuuhqwo| ehlqj sxuvxhg lq d qxpehu
ri frxqwulhv/ shukdsv prvw qrwdeo| lq Jhupdq| zlwk wkh UWJVR,�r v|vwhp1

:1 Dsshqgl{

D1 Vhwwohphqw Frvw

Lq wklv dsshqgl{ zh ghulyh wkh vhwwohphqw frvwv dqg wkh uhohydqw h{shfwdwlrqv xvhg
lq wkh lqwudgd| oltxlglw| pdqdjhphqw jdph1

D141 Uhdol}hg Vhwwohphqw Frvw

Wkh vhwwohphqw frvwv iru wkh irxu srvvleoh w|sh sur�ohv duh vkrzq lq Wdeohv 45 0 481
Lq wkh wdeohv/ wkh froxpqv khdghg e| S5 c S�c dqg S� vkrz vhwwohphqw frvwv iru wkh
iuhh fuhglw/ froodwhudol}hg fuhglw/ dqg sulfhg fuhglw wkuhh uhjlphv/ dv ghwhuplqhg
e| wkh dfwlrq sur�oh dqg vwdwh ri wkh zruog sur�oh1 Li w ' Efc f�c iru h{dpsoh/ wkh
frvw ri surfhvvlqj d sd|phqw uhtxhvw uhfhlyhg lq wkh diwhuqrrq lv + zkhq L ' F
dqg hlwkhu % ru f zkhq L ' S ghshqglqj rq zkhwkhu ru qrw wkh rssrqhqw dovr kdv
d sd|phqw wr surfhvv +vhh Wdeoh 45,1 Lq wkh fdvh zkhuh w ' E�c f� wkh edqn kdv wr
frqvlghu wkh wudgh0r� ehwzhhq surfhvvlqj lpphgldwho| dqg ghod|lqj wkh sd|phqw
zkhq fkrrvlqj lwv dfwlrq1 Vxssrvh/ wkdw � ' Efc �� lv wkh hyhqwxdo vwdwh ri wkh
zruog lq wkh diwhuqrrq dqg wkdw wkh edqn fkrrvhv wr surfhvv wkh pruqlqj sd|phqw
uhtxhvw lpphgldwho|1 Wkh edqn zloo kdyh wr srvw froodwhudo iru wzr shulrgv dw wkh
frvw 2+ li L ' F dqg wr ryhugudz lwv dffrxqw iru wkh pruqlqj shulrg dw wkh frvw %
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zkhq L ' S +Vhh Wdeoh 46,1 Wkh rssrqhqw zloo lqfxu qr frvw vlqfh lw fdq xvh wkh
lqfrplqj oltxlglw| wr surfhvv lwv sd|phqw uhtxhvw lq wkh diwhuqrrq1 Li wkh edqn
fkrrvhv wr ghod| wkh sd|phqw lwv frvw lv � n + li L ' F dqg � li L ' S +Wdeoh
46,1 Qrwh/ krzhyhu/ wkdw zkhq L ' F wkh ghflvlrq wr ghod| lpsrvhv wkh frvw +
rq wkh rssrqhqw vlqfh lw fdq qr orqjhu xvh lqfrplqj oltxlglw| wr surfhvv lwv rzq
sd|phqwv uhtxhvwv1 Wkh rssrqhqwv frvwv duh vhhq e| h{dplqlqj urz ?c @c E�c f� lq
Wdeoh 471

k k� � S5 S� S�

? ? fc f f f f
? ? �c f f + %
? ? fc � f f f
? ? �c � f + f

Wdeoh 45= Vhwwohphqw frvwv ri edqn wdnlqj dfwlrq k +jlyhq rssrqhqw*v dfwlrq k�,
iru w ' Efc f�

k k� � S5 S� S�

6 ? fc f f + n e %n e
6 ? �c f f 2+ n e 2%n e
6 ? fc � f 2+ %
6 ? �c � f �+ 2%
@ ? fc f � + n � %n �
@ ? �c f � 2+ n � 2%n �
@ ? fc � � + n � �
@ ? �c � � 2+ n � %n �

Wdeoh 46= Vhwwohphqw frvwv ri edqn wdnlqj dfwlrq k +jlyhq rssrqhqw*v dfwlrq k�,
iru w ' E�c f�
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k k� � S5 S� S�

? 6 fc f f �e �e
? 6 �c f f f f
? 6 fc � f �e �e
? 6 �c � f f f
? @ fc f f f f
? @ �c f f + f
? @ fc � f f f
? @ �c � f + f

Wdeoh 47= Vhwwohphqw frvwv ri edqn wdnlqj dfwlrq k +jlyhq rssrqhqw*v dfwlrq k�,
iru w ' Efc ��

k k� � S5 S� S�

6 6 fc f f + f
6 6 �c f f 2+ %
6 6 fc � f + f
6 6 �c � f 2+ f
6 @ fc f f 2+ %
6 @ �c f f �+ 2%
6 @ fc � f 2+ %
6 @ �c � f �+ %
@ 6 fc f � � �
@ 6 �c f � + n � %n �
@ 6 fc � � � �
@ 6 �c � � + n � �
@ @ fc f � + n � �
@ @ �c f � 2+ n � %n �
@ @ fc � � + n � �
@ @ �c � � 2+ n � �

Wdeoh 48= Vhwwohphqw frvwv ri edqn wdnlqj dfwlrq k +jlyhq rssrqhqw*v dfwlrq k�,
iru w ' E�c ��
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D151 Frqglwlrqdo H{shfwhg Vhwwohphqw Frvw

Wkh h{shfwhg vhwwohphqw frvwv frqglwlrqdo rq wkh edqn ehlqj ri w|sh 4 duh jlyhq
e|

�SPEkc rE��� ' .X3�d.[dS
P

� Ekc rEw3��c E�c w3��c ��o mw� ' �o +5:,

'
[

w3�MX3�

SEw3� mw� ' ��

%[
�M[

TE��SP� Ekc rEw3��c E�c w3��c ���

&
� +5;,

Zh fdofxodwh wkhvh frvwv xqghu wkh dvvxpswlrqv pdgh lq vhfwlrq 6171 Wkh dvvxps0
wlrqv rq suredelolwlhv lpso| wkdw SEw3� ' � mw� ' �� ' R dqg SEw3� ' f mw� ' �� '
� � R( TEfc f� ' E� � ^�2c TE�c f� ' TEfc �� ' E� � ^�^c dqg TE�c �� ' ^21 Lq
dgglwlrq/ wkh dvvxpswlrqv uhjduglqj wkh lqwudgd| prqh| pdunhw doorz xv wr vhw

e '

�
% li L ' S
+ li L ' F � +5<,

Lq d froodwhudol}hg fuhglw uhjlph wkh frqglwlrqdo h{shfwhg vhwwohphqw frvwv duh
jlyhq e|

�S�E6c6E��� ' R+E� n ^� n E�� R�+E2 n ^� +63,

' + n +E�� R� n ^+c

�S�E6c@E��� ' R+E2 n ^� n E�� R�+E2 n ^� +64,

' 2+ n ^+c

�S�E@c6E��� ' R E� n +^� n E�� R� E+E� n ^� n �� +65,

' � n E�� R�+ n ^+c

�S�E@c @E��� ' R E+E� n ^� n �� n E�� R� E+E� n ^� n �� +66,

' � n + n ^+c
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dqg lq d sulfhg fuhglw uhjlph wkh| duh jlyhq e|

�S�E6c6E��� ' R^E�� ^�%n E�� R�2% +67,

' E�� R�%n E�� R�E�� ^E�� ^��%n E�� ^�^%c

�S�E6c @E��� ' R
�
%n ^%� ^2%

�
n E�� R�2% +68,

' %n E�� R�E�� ^E�� ^��%n E�� ^�^%c +69,

�S�E@c6E��� ' R
�
� n ^%� ^2%

�
n E�� R� E%n �� +6:,

' � n E�� R�E�� ^E�� ^��%n E�� ^�^%c

�S�E@c @E��� ' R
�
� n ^%� ^2%

�
n E�� R� E%n �� +6;,

' � n E�� R�E�� ^E�� ^��%n E�� ^�^%�

D161 Xqfrqglwlrqdo H{shfwhg Vhwwohphqw Frvw

Lq rughu wr hydoxdwh wkh h!flhqf| ri wkh gl�huhqw srvvleoh htxloleuld ri wkh lqwudgd|
oltxlglw| pdqdjhphqw jdph wkh xqfrqglwlrqdo h{shfwhg vhwwohphqw frvw ri d edqn
sod|lqj wkh vwudwhj| rE�� zkhq wkh rssrqhqw sod|v r�E�� lv ghulyhg ehorz dffruglqj
wr

�SPErE��c r�E��� ' .Xd.[dS
PErEw��c rEw3��c wc ��o +6<,

'
[
wMX

SEw��SPErEw��c rEw3���
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zkhuh SE�c �� ' R2cSE�c f� ' SEfc �� ' RE� � R� dqg SEfc f� ' E� � R�2� Lq d
froodwhudol}hg fuhglw uhjlph wkh h{shfwhg vhwwohphqw frvwv duh jlyhq e|

�S�E6E��c 6E��� ' R2+E� n ^� n E�� R�R E�E�� ^�+�� n RE�� R�+E2 n ^�+73,

nE�� R�2^+

' R+ n ^+c

�S�E6E��c @E��� ' R2+E2 n ^� n E�� R�R+^ n RE�� R�+E2 n ^� +74,

nE�� R�2^+

' R2+ n ^+c

�S�E@E��c 6E��� ' R2 E� n +^� n E�� R�R E�E�� ^�+� n +75,

RE�� R� E+E� n ^� n �� n E�� R�2^+

' R� n ^+c

�S�E@E��c @E��� ' R2 E+E� n ^� n �� n E�� R�R+^ +76,

nRE�� R� E+E� n ^� n �� n E�� R�2^+

' RE� n +� n ^+c

dqg lq d sulfhg fuhglw uhjlph wkh| duh jlyhq e|

�S�E6E��c6E��� ' R2^E�� ^�%n E�� R�RE�E�� ^�%� n RE�� R�2%n +77,

E�� R�2^E�� ^�%

' RE�� R�E�� ^ n 2^2�%n ^E�� ^�%c

�S�E6E��c @E��� ' R2 E%n ^E�� ^�%� n E�� R�Rf n RE�� R�2%n +78,

E�� R�2^E�� ^�%

'
�
2RE�� ^ n ^2� n R2E2^E�� ^�� ��

�
%n ^E�� ^�%c

�S�E@E��c6E��� ' R2 E� n ^E�� ^�%� n E�� R�R E�E�� ^�%� n +79,

RE�� R� E� n %� n E�� R�2^E�� ^�%

' R� � R^E�� R� 2^ n 2^R�%n ^E�� ^�%c

�S�E@E��c @E��� ' R2 E� n ^E�� ^�%� n E�� R�Rf n RE�� R� E� n %� +7:,

nE�� R�2^E�� ^�%

' R� n RE�� R�E�� 2^ n 2^2�%n ^E�� ^�%�

66



E1 Vwrfkdvwlf Grplqdqfh

Lq wklv dsshqgl{ zh xwlol}h vwrfkdvwlf grplqdqfh uhodwlrqvklsv wr suryh sursrvl0
wlrqv 8 dqg 91 Wkh sursrvlwlrqv uhodwh wr wkh h�hfw ri ulvn dyhuvlrq rq wkh w|sh 4
jdph1 Khqfh/ zh irfxv rq wkh sd|r�v ri d edqn zkr uhfhlyhv d sd|phqw uhtxhvw lq
wkh pruqlqj dqg wdnhv dfwlrq kc zkloh lwv rssrqhqw sod|v vwudwhj| rE��� Wkh fxpx0
odwlyh glvwulexwlrq ixqfwlrqv iru wkh sd|r�v fruuhvsrqglqj wr hdfk dfwlrq0vwudwhj|
sdlu kc rE�� duh vkrzq lq Wdeohv 49 0 4< dqg Wdeohv 53 0 56 iru wkh froodwhudol}hg
fuhglw dqg sulfhg fuhglw uhjlphv/ uhvshfwlyho|1 Lq wkh wdeohv/ ZPE6c6E��� ghqrwhv
sd|r�v zkhq wkh dfwlrq2vwudwhj| sdlu lv kc rE��( � �

ZPEkc rE���� ghqrwhv wkh sure0
delolw| ri hdfk sd|r�> dqg 8ZPEkcrEu�� ghqrwhv wkh fxpxodwlyh glvwulexwlrq ixqfwlrq1

E141 Froodwhudol}hg Fuhglw

Wkh fxpxodwlyh glvwulexwlrq ixqfwlrqv iru sd|r�v lq wkh w|sh 4 jdph xqghu wkh
froodwhudol}hg fuhglw uhjlph duh vkrzq lq Wdeohv 49 0 4<1

Z�E6c6E��� �
�
Z�E6c6E���� 8Z�E6c6Eu��

��+ ^ � R^ ^E�� R�
�2+ 2R^ n �� ^ � R R^ n �� R
�+ R� R^ �

Wdeoh 49= 6c6E��

Z�E@c6E��� �
�
Z�E@c6E���� 8Z�E@c6Eu��

� E2+ n �� ^ � R^ ^E�� R�
� E+ n �� 2R^ n �� ^ � R R^ n �� ^

�� R� R^ �

Wdeoh 4:= @c6E��

Z�E6c @E��� �
�
Z�E6c @E���� 8Z�E6c@Eu��

��+ ^ ^
�2+ �� ^ �

Wdeoh 4;= 6c @E��
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Z�E@c @E��� �
�
Z�E@c @E���� 8Z�E@c@Eu��

� E2+ n �� ^ ^
� E+ n �� �� ^ �

Wdeoh 4<= @c @E��

Ohw "
87(

dqg "
77(

ghqrwh �uvw0 dqg vhfrqg0rughu vwrfkdvwlf grplqdqfh dv gh�qhg

lq Kluvkohlihu dqg Uloh| +4<<5/ ss1439043;,/ uhvshfwlyho|1 Zh kdyh wkh iroorzlqj
ohppd/ wkdw iroorzv lpphgldwho| iurp Wdeohv 49 0 4<1

Ohppd <1 Lq d froodwhudol}hg fuhglw uhjlph

8Z�E@c6Eu�� "
87(

8Z�E6c6Eu�� li � 	 +c

8Z�E6c6Eu�� "
87(

8Z�E@c6Eu�� li � : +�

dqg
8Z�E@c@Eu�� "

87(
8Z�E6c@Eu�� li � 	 +c

8Z�E6c@Eu�� "
87(

8Z�E@c@Eu�� li � : +�

E151 Sulfhg Fuhglw

Wkh fxpxodwlyh glvwulexwlrq ixqfwlrqv iru sd|r�v lq wkh w|sh 4 jdph xqghu wkh
sulfhg fuhglw uhjlph duh vkrzq lq Wdeohv 53 0 561

Z�E6c6E��� �
�
Z�E6c6E���� 8Z�E6c6Eu��

��% E�� R�^E�� ^� E�� R�^E�� ^�
�2% 2^2 � 2R^2 n �� 2^ � Rn 2R^ �� R� ^E�� ^� n R^E�� ^�
�% ^ � ^2 �� Rn R^ � R^2

f R� R^ n R^2 �

Wdeoh 53= 6c6E��

Z�E@c6E��� �
�
Z�E@c6E���� 8Z�E@c6Eu��

� E2%n �� E�� R�^E�� ^� E�� R�^E�� ^�
� E%n �� �� 2^ n 2^2 � Rn �R^ � �R^2 �� R� ^E�� ^� n 2R^E�� ^�

�� ^ � ^2 � 2R^ n 2R^2 n R �

Wdeoh 54= @c6E��
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Z�E6c@E��� �
�
Z�E6c @E���� 8Z�E6c@Eu��

��% E�� R�^E�� ^� E�� R�^E�� ^�
�2% �� 2^ n 2^2 � Rn �R^ � �R^2 �� R� ^E�� ^� n 2R^E�� ^�
�% ^ � ^2 � 2R^ n 2R^2 n R �

Wdeoh 55= 6c @E��

Z�E@c @E��� �
�
Z�E@c @E���� 8Z�E@c@Eu��

� E2%n �� E�� R�^E�� ^� E�� R�^E�� ^�
� E%n �� �� 2^ n 2^2 � R n �R^ � �R^2 �� R� ^E�� ^� n 2R^E�� ^�

�� ^ � ^2 � 2R^ n 2R^2 n R �

Wdeoh 56= @c @E��

Zh kdyh wkh iroorzlqj ohppdv=

Ohppd 431 Lq d sulfhg fuhglw uhjlph

8Z� E@c@Eu�� "
87(

8Z�E6c@Eu�� li � 	 %c

8Z� E6c@Eu�� "
87(

8Z�E@c@Eu�� li � : %�

Surri1 Frpsduh wkh fxpxodwlyh glvwulexwlrq ixqfwlrqv 8Z�EkcrEu�� lq Wdeohv 55
dqg 561

Ohppd 441 Lq d sulfhg fuhglw uhjlph

8Z�E@c6Eu�� "
77(

8Z� E6c6Eu�� li � 	 E�� R�%c

8Z�E6c6Eu�� "
87(

8Z�E@c6Eu�� li � : %�

Surri1 Wkh vhfrqg sduw ri wkh ohppd iroorzv lpphgldwho| iurp wkh fxpxodwlyh
glvwulexwlrq ixqfwlrqv lq Wdeohv 53 dqg 541 Iru wkh �uvw sduw ri wkh ohppd qrwh
wkdw 8Z�E@c6Eu�� vhfrqg0rughu vwrfkdvwlfdoo| grplqdwhv 8Z� E6c6Eu�� li iru S 5 U

MES� '

] S

3"

�
8Z�E@c6Eu��Eo�� 8Z�E6c6Eu��Eo�

�
_o � f

zlwk wkh lqhtxdolw| kroglqj vwulfw iru vrph sduw ri wkh udqjh1 Dvvxplqj � 	 %c lw
iroorzv iurp Wdeohv 55 dqg 56 wkdw
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MES� '

;AAAAAAAAAAAAAAAAAA?
AAAAAAAAAAAAAAAAAA=

f li S 	 ��%
�E�� R�^E�� ^�E�%n S� li ��% � S 	 � E2%n ��
�E�� R�^E�� ^�E%� �� li � E2%n �� � S 	 �2%
�E�� R�^E�� ^�E%� ��� E�� R� 2^E�� ^�
n2R^E�� ^��E2%n S�

li �2% � S 	 �E%n ��

�E�� R� ^E�� ^� n R^E�� ^��E%� ��
nR^E�� ^�E%n � n S�

li �E%n �� � S 	 �%

�E�� R� ^E�� ^� n R^E�� ^��E%� ��
nR^E�� ^�� � E^E�� ^�� R^E�� ^��E%n S�

li �% � S 	 ��

�E�� R�E%� �� n R^E�� ^��
nER� R^E�� ^��E� n S�

li �� � S 	 f

� � E�� R�% li S ' f
Vrph dojheudlf pdqlsxodwlrqv vkrz wkdw MES� � f iru doo S surylghg � �

E�� R�%�

Zh duh qrz uhdg| wr suryh Sursrvlwlrqv 8 dqg 91

Surri ri Sursrvlwlrq 81 Iurp Ohppd 5/ li � : +/ wkhq wkh dfwlrq
sur�oh E6c6� lv wkh Qdvk htxloleulxp ri wkh w|sh 4 jdph1 Vxssrvh � : +�
Wkhq e| Ohppd </ 8Z�E6c6Eu�� "

87(
8Z�E@c6Eu�� dqg 8Z�E6c@Eu�� "

87(
8Z�E@c@Eu�� dqg vr/

e| Udqnlqj Wkhruhp L ri Kluvkohlihu dqg Uloh| +4<<5/ ss1 439,/ ��E6c6E��� :
��E@c6E��� dqg ��E6c@E��� : ��E@c @E���� Khqfh 6 lv d grplqdqw vwudwhj| iru
hlwkhu sod|hu lq wkh w|sh 4 jdph/ l1h1/ lw lv d ehvw uhvsrqvh wr erwk 6E�� dqg @E���

Iurp Ohppd 4/ li � 	 +/ wkhq wkh dfwlrq sur�oh E@c @� lv wkh Qdvk htxloleulxp
ri wkh w|sh 4 jdph1 Vxssrvh � 	 +� Wkhq e| Ohppd </ 8Z�E@c6Eu�� "

87(
8Z�E6c6Eu��

dqg 8Z�E@c@Eu�� "
87(

8Z�E6c@Eu�� dqg vr/ e| Udqnlqj Wkhruhp L ri Kluvkohlihu dqg

Uloh| +4<<5,/ ��E@c6E��� : ��E6c6E��� dqg ��E@c @E��� : ��E6c @E���� Khqfh @ lv
d grplqdqw vwudwhj| iru hlwkhu sod|hu lq wkh w|sh 4 jdph/ l1h1/ lw lv d ehvw uhvsrqvh
wr erwk 6E�� dqg @E���

Surri ri Sursrvlwlrq 91 Iurp Ohppd 9/ li � : %/ wkhq wkh dfwlrq sur�oh
E6c6� lv wkh Qdvk htxloleulxp ri wkh w|sh 4 jdph1 Vxssrvh � : %� Wkhq e|
Ohppdv 43 dqg 44/ 8Z�E6c6Eu�� "

87(
8Z�E@c6Eu�� dqg 8Z�E6c@Eu�� "

87(
8Z�E@c@Eu�� dqg vr/

e| Udqnlqj Wkhruhp L ri Kluvkohlihu dqg Uloh| +4<<5,/ ��E6c6E��� : ��E@c6E���
dqg ��E6c@E��� : ��E@c @E���� Khqfh 6 lv d grplqdqw vwudwhj| iru hlwkhu sod|hu
lq wkh w|sh 4 jdph/ l1h1/ lw lv d ehvw uhvsrqvh wr erwk 6E�� dqg @E���
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Iurp Ohppd 7/ li � 	 E� � R�%/ wkhq wkh dfwlrq sur�oh E@c @� lv wkh Qdvk
htxloleulxp ri wkh w|sh 4 jdph1 Vxssrvh � 	 E�� R�%� Wkhq e| Ohppdv 43 dqg
44/ 8Z�E@c@Eu�� "

87(
8Z�E6c@Eu�� dqg 8Z�E@c6Eu�� "

77(
8Z� E6c6Eu��c dqg vr/ e| Udqnlqj

Wkhruhpv L dqg LL ri Kluvkohlihu dqg Uloh| +4<<5/ ss1 439043;,/ ��E@c6E��� :
��E6c6E��� dqg ��E@c @E��� : ��E6c @E���� Khqfh @ lv d grplqdqw vwudwhj| iru
hlwkhu sod|hu lq wkh w|sh 4 jdph/ l1h1/ lw lv d ehvw uhvsrqvh wr erwk 6E�� dqg @E���

Lq vhfwlrq 814 wkh fodlp lv pdgh wkdw xqghu wkh sulfhg fuhglw uhjlph/ ulvn
dyhuvlrq grhv qrw fkdqjh wkh rffxuuhqfh ri wkh +diwhuqrrq/ diwhuqrrq, htxloleulxp/
exw pd| holplqdwh wkh +pruqlqj/ pruqlqj, htxloleulxp1 Wklv lv dssduhqw iurp wkh
idfw wkdw iru E�� R�% 	 � 	 %c 8Z�E@c@Eu�� "

87(
8Z� E6c@Eu��c vr wkh dfwlrq @ lv d ehvw

uhvsrqvh wr @E�� iru hdfk sod|hu/ hyhq zlwk ulvn dyhuvlrq1 Lq wkh vdph sdudphwhu
udqjh/ 8Z�E6c6Eu�� grhv qrw vwrfkdvwlfdoo| grplqdwh 8Z�E@c6Eu��� Khqfh/ wkhuh lv qr
jxdudqwhh wkdw wkh dfwlrq 6 lv d ehvw uhvsrqvh wr 6E�� iru hdfk sod|hu zkhq ulvn
dyhuvlrq lv suhvhqw1

Uhihuhqfhv

^4` Dqjholql/ Sdror1 �Dq Dqdo|vlv ri Frpshwlwlyh H{whuqdolwlhv lq Jurvv Vhwwoh0
phqw V|vwhpv1� Mrxuqdo ri Edqnlqj dqg Ilqdqfh 55 +4<<;,/ ss1 404;1

^5` Dqjholql/ Sdror1 �Duh Edqnv Ulvn DyhuvhB Lqwudgd| Wlplqj ri Rshudwlrqv lq
wkh Lqwhuedqn Pdunhw1� Mrxuqdo ri Prqh|/ Fuhglw/ dqg Edqnlqj 65/ +Iheuxdu|
5333,/ ss1 870:61

^6` Edqn iru Lqwhuqdwlrqdo Vhwwohphqw1 �Uhdo Wlph Jurvv Vhwwohphqw V|vwhpv1�
Edvoh/ Pdufk 4<<:1

^7` Edqn iru Lqwhuqdwlrqdo Vhwwohphqw1 �Fruh Sulqflsohv iru V|vwhplfdoo| Lpsru0
wdqw Sd|phqw V|vwhpv1� Edvoh/ Mdqxdu| 53341

^8` Ehfk/ Pruwhq O1 dqg Nlppr Vrudpçnl1 �Julgorfn Uhvroxwlrq lq Lqwhuedqn
Sd|phqw V|vwhpv1� Edqn ri Ilqodqg Glvfxvvlrq Sdshu <253341

^9` Ehuj/ Mhvshu1 �Uroh ri Fhqwudo Edqnv lq wkh Sd|phqw V|vwhpv= D Plqlpdolvw
Dssurdfk1� Sd|phqw V|vwhp Zruogzlgh 43 +Zlqwhu 4<<<,/ ss1 4<0571
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^:` Fkduqhvv/ Jdu|1 �Vhoi0Vhuylqj Fkhds Wdon= D Whvw Ri Dxpdqq*v Frqmhfwxuh1�
Jdphv dqg Hfrqrplf Ehkdylru 66 +Qryhpehu 5333,/ ss1 4::04<71

^;` Glqjoh/ Mlp1 �Wkh OYWV 0 Fdqdgd*v Odujh Ydoxh Wudqvihu V|vwhp1� Edqn ri
Fdqdgd Uhylhz +Dxwxpq 4<<;,/ ss1 4<088

^<` Hxurshdq Frppxqlw|1 �Surwrfro +Qr1 4;, +h{ Qr1 6, rq wkh Vwdwxwh ri wkh
Hxurshdq V|vwhp ri Fhqwudo Edqnv dqg ri wkh Hxurshdq Fhqwudo Edqn1�1

^43` Hydqr�/ Grxjodv G1 �Gd|oljkw Ryhu Gudiwv= Udwlrqdoh dqg Ulvnv1� Ihghudo
Uhvhuyh Edqn ri Fklfdjr Hfrqrplf Shuvshfwlyhv 45 +Pd|2Mxqh 4<;;,/ ss1
4;05<1

^44` Ixghqehuj/ Guhz dqg Mhdq Wluroh1 Jdph Wkhru|/ Fdpeulgjh/ PD= PLW
Suhvv/ 4<<61

^45` Ixu�qh/ Fudlj K1 dqg Mh� Vwhkp1 �Dqdo|}lqj Dowhuqdwlyh Lqwudgd| Fuhglw
Srolflhv lq Uhdo Wlph Jurvv Vhwwohphqw V|vwhpv1� Mrxuqdo ri Prqh|/ Fuhglw
dqg Edqnlqj 63 +Qryhpehu 4<<;,/ ss1 ;650;7;1

^46` Ixu�qh/ Fudlj K1 �Wkh Sulflqj ri Edqn Ohqglqj dqg Eruurzlqj= Hylghqfh
iurp wkh Ihghudo Ixqgv Pdunhw1� Edqn iru Lqwhuqdwlrqdo Vhwwohphqw Zrunlqj
Sdshu Qr1 95/ Pdufk 4<<<1

^47` Kduvdq|l/ Mrkq F1 dqg U1 Vhowhq1 D Jhqhudo Wkhru| ri Htxloleulxp Vhohfwlrq
lq Jdphv/ Fdpeulgjh/ PD= PLW Suhvv/ 4<;;1

^48` Khoohu/ Gdqlho1 �Lqwudgd| Fuhglw lq wkh Vzlvv Lqwhuedqn Fohdulqj= D Iluvw
H{shulhqfh1� Sd|phqw V|vwhpv Zruogzlgh 44 +Vsulqj 5333,/ ss1 6091

^49` Kluvkohlihu/ Mdfn dqg Mrkq J1 Uloh|1 Wkh Dqdo|wlfv ri Xqfhuwdlqw| dqg Lqiru0
pdwlrq/ Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv/ 4<<51

^4:` Kxpskuh|/ G1E1 �Sd|phqwv Ilqdolw| dqg Ulvn ri Vhwwohphqw Idloxuh1� Lq
Whfkqrorj| dqg wkh Uhjxodwlrq ri Ilqdqfldo Pdunhwv= Vhfxulwlhv/ Ixwxuhv/
dqg Edqnlqj/ hglwhg e| D1 Vxdqghuv dqg O1 M1 Zklwh/ ss1 <:04531 Oh{lqjwrq=
Khdwk/ 4<;91

^4;` Kxpskuh|/ G1E1 �Pdunhw Uhvsrqvhv wr Sulflqj IhgZluh Gd|oljkw Ryhu0
gudiwv1� Ihghudo Uhvhuyh Edqn ri Ulfkprqg Hfrqrplf Uhylhz :8 +Pd|2Mxqh
4<;<,/ ss1 560671
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^4<` Nred|dndzd/ Vkxml1 �Wkh Frpsdudwlyh Dqdo|vlv ri Vhwwohphqw V|vwhpv1�
Fhqwuh iru Hfrqrplf Srolf| Uhvhdufk Glvfxvvlrq Sdshu Qr1 499: +Mxo| 4<<:,1

^53` PfDqguhzv/ Mdphv dqg Vdplud Udmdq1 �Wkh Wlplqj dqg Ixqglqj ri Ihg0
Zluh Ixqgv Wudqvihuv1� Ihghudo Uhvhuyh Edqn ri Qhz \run Hfrqrplf Srolf|
Uhylhz 9 +Mxo| 5333,/ ss1 4:0651

^54` Sdxol/ Udoi1 �Sd|phqwv Uhpdlq Ixqgdphqwdo iru Edqnv dqg Fhqwudo Edqnv1�
Edqn ri Ilqodqg Glvfxvvlrq Sdshuv 9253331

^55` Ulfkdugv/ Khlgl Z1 �Gd|oljkw Ryhugudiw Ihhv dqg wkh Ihghudo Uhvhuyh*v Sd|0
phqw V|vwhp Ulvn Srolf|1� Ihghudo Uhvhuyh Exoohwlq ;4 +Ghfhpehu 4<<8,/ ss1
43980::1

^56` Vfklrssd/ Wrppdvr Sdgrd1 �Sd|phqwv dqg wkh Hxurv|vwhp1� Vshhfk dw VL0
ERV/ Vhswhpehu 4<<<1

^57` ]krx/ Uxlolq1 �Xqghuvwdqglqj Lqwudgd| Fuhglw lq Odujh Ydoxh Sd|phqw V|v0
whpv1� Ihghudo Uhvhuyh Edqn ri Fklfdjr Hfrqrplf Shuvshfwlyhv [[LY +Wklug
Txduwhu 5333 ,/ ss1 5<0771
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