




�Kdylqj orrnhg dw prqhwdu| srolf| iurp erwk vlghv qrz/ L fdq whvwli| wkdw fhq0

wudo edqnlqj lq sudfwlfh lv dv pxfk duw dv vflhqfh1 Qrqhwkhohvv/ zkloh sudfwlflqj

wklv gdun duw/ L kdyh dozd|v irxqg wkh vflhqfh txlwh xvhixo�14

Dodq V1 Eolqghu

41 Lqwurgxfwlrq

Wkhuh kdv ehhq d juhdw uhvxujhqfh ri lqwhuhvw lq wkh lvvxh ri krz wr frqgxfw prq0

hwdu| srolf|1 Rqh v|pswrp ri wklv skhqrphqrq lv wkh hqruprxv yroxph ri uhfhqw

zrunlqj sdshuv dqg frqihuhqfhv rq wkh wrslf1 Dqrwkhu lv wkdw ryhu wkh sdvw vhyhudo

|hduv pdq| ohdglqj pdfurhfrqrplvwv kdyh hlwkhu sursrvhg vshfl�f srolf| uxohv ru

kdyh dw ohdvw vwdnhg rxw d srvlwlrq rq zkdw wkh jhqhudo frxuvh ri prqhwdu| srolf|

vkrxog eh1 Mrkq Wd|oru*v uhfrpphqgdwlrq ri d vlpsoh lqwhuhvw udwh uxoh +Wd|oru/

4<<6d, lv d zhoo nqrzq h{dpsoh1 Vr wrr lv wkh uhfhqw zlghvsuhdg hqgruvhphqw ri

lq dwlrq wdujhwlqj +h1j1/ Ehq Ehuqdqnh dqg Iuhghulf Plvknlq/ 4<<:,1

Wzr pdlq idfwruv xqghuolh wklv uheluwk ri lqwhuhvw1 Iluvw/ diwhu d orqj shulrg

ri qhdu h{foxvlyh irfxv rq wkh uroh ri qrq0prqhwdu| idfwruv lq wkh exvlqhvv f|foh/

d vwuhdp ri hpslulfdo zrun ehjlqqlqj lq wkh odwh 4<;3v kdv pdgh wkh fdvh wkdw

prqhwdu| srolf| vljql�fdqwo| lq xhqfhv wkh vkruw whup frxuvh ri wkh uhdo hfrqrp|15

4�Zkdw Fhqwudo Edqnhuv Fdq Ohduq iurp Dfdghplfv dqg Ylfh0Yhuvd/� Mrxuqdo ri Hfrqrplf
Shuvshfwlyhv 44/ Vsulqj 4<<:/ s1 4:1

5H{dpsohv lqfoxgh Urphu dqg Urphu +4<;;,/ Ehuqdqnh dqg Eolqghu +4<<5,/ Jdol +4<<5,/
Ehuqdqnh dqg Plkry +4<<:d,/ Fkulvwldqr/ Hlfkhqedxp dqg Hydqv +4<<9/ 4<<;, dqg Ohhshu/
Vlpv dqg ]kd +4<<9,1 Pxfk ri wkh olwhudwxuh kdv irfxvhg rq wkh h�hfwv ri prqhwdu| srolf|
vkrfnv1 Ehuqdqnh/ Jhuwohu dqg Zdwvrq +4<<:, suhvhqw hylghqfh wkdw vxjjhvwv wkdw wkh prqhwdu|



Wkh suhflvh dprxqw uhpdlqv rshq wr ghedwh1 Rq wkh rwkhu kdqg/ wkhuh qrz vhhpv

eurdg djuhhphqw wkdw wkh fkrlfh ri krz wr frqgxfw prqhwdu| srolf| kdv lpsruwdqw

frqvhtxhqfhv iru djjuhjdwh dfwlylw|1 Lw lv qr orqjhu dq lvvxh wr grzq0sod|1

Vhfrqg/ wkhuh kdv ehhq frqvlghudeoh lpsuryhphqw lq wkh xqghuo|lqj wkhruhwlfdo

iudphzrunv xvhg iru srolf| dqdo|vlv1 Wr surylgh wkhruhwlfdo xqghuslqqlqjv/ wkh

olwhudwxuh kdv lqfrusrudwhg wkh whfkqltxhv ri g|qdplf jhqhudo htxloleulxp wkhru|

slrqhhuhg lq uhdo exvlqhvv f|foh dqdo|vlv1 D nh| srlqw ri ghsduwxuh iurp uhdo

exvlqhvv f|foh wkhru| +dv zh odwhu pdnh fohdu, lv wkh h{solflw lqfrusrudwlrq ri

iulfwlrqv vxfk dv qrplqdo sulfh uljlglwlhv wkdw duh qhhghg wr pdnh wkh iudphzrun

vxlwdeoh iru hydoxdwlrq ri prqhwdu| srolf|1

Wklv sdshu vxppdul}hv zkdw zh kdyh ohduqhg iurp wklv uhfhqw uhvhdufk rq

prqhwdu| srolf|1 Zh uhylhz wkh surjuhvv wkdw kdv ehhq pdgh dqg dovr lghqwli|

wkh fhqwudo txhvwlrqv wkdw uhpdlq1 Wr rujdql}h wkh glvfxvvlrq/ zh h{srvlw wkh

prqhwdu| srolf| ghvljq sureohp lq d vlpsoh wkhruhwlfdo prgho1 Zh vwduw zlwk d

vwulsshg0grzq edvholqh prgho lq rughu wr fkdudfwhul}h d qxpehu ri eurdg sulqflsohv

wkdw xqghuolh rswlpdo srolf| pdqdjhphqw1 Zh wkhq frqvlghu wkh lpsolfdwlrqv ri

dgglqj ydulrxv uhdo zruog frpsolfdwlrqv1 Ilqdoo|/ zh dvvhvv krz wkh suhglfwlrqv

iurp wkhru| vtxduh zlwk srolf|0pdnlqj lq sudfwlfh1

Wkurxjkrxw/ zh frqfhqwudwh rq h{srvlwlqj uhvxowv wkdw duh urexvw dfurvv d zlgh

ydulhw| ri pdfurhfrqrplf iudphzrunv1 Dv Ehq PfFdooxp +4<<:e, hpskdvl}hv/

wkh nh| vwxpeolqj eorfn iru srolf|0irupdwlrq lv olplwhg nqrzohgjh ri wkh zd| wkh

pdfurhfrqrp| zrunv1 Uhvxowv wkdw duh kljko| prgho0vshfl�f duh ri olplwhg xvh1

Wklv olwhudwxuh/ krzhyhu/ frqwdlqv d qxpehu ri xvhixo sulqflsohv derxw rswlpdo

srolf| wkdw duh uhdvrqdeo| jhqhudo lq dssolfdelolw|1 Lq wklv uhvshfw wkhuh lv d

srolf| uxoh pd| kdyh lpsruwdqw h�hfwv rq uhdo dfwlylw|1
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�vflhqfh ri prqhwdu| srolf|/� dv Dodq Eolqghu vxjjhvwv lq wkh txrwh deryh1 Zh

surylgh vxssruw iru wklv frqwhqwlrq lq wkh sdjhv wkdw iroorz1

Dw wkh vdph wlph/ zh vkrxog pdnh fohdu wkdw wkh dssurdfk zh wdnh lv edvhg

rq wkh lghd wkdw whpsrudu| qrplqdo sulfh uljlglwlhv surylgh wkh nh| iulfwlrq wkdw

jlyh ulvh wr qrq0qhxwudo h�hfwv ri prqhwdu| srolf|1 Wkh sursrvlwlrqv zh ghulyh

duh eurdgo| dssolfdeoh zlwklq wklv fodvv ri prghov1 Wklv dssurdfk kdv zlghvsuhdg

vxssruw lq erwk wkhruhwlfdo dqg dssolhg zrun/ dv zh glvfxvv odwhu61 Wkhuh duh/

krzhyhu/ lpsruwdqw vwudqgv ri wkh olwhudwxuh wkdw hlwkhu uhmhfw wkh lghd ri qrplqdo

sulfh uljlglwlhv +h1j1/ uhdo exvlqhvv f|foh wkhru|, ru irfxv rq rwkhu w|shv ri qrplqdo

uljlglwlhv/ vxfk dv iulfwlrqv lq prqh| ghpdqg71 Iru wklv uhdvrq/ zh dsshqg �Qhz

Nh|qhvldq Shuvshfwlyh� wr wkh wlwoh1 Lq sduwlfxodu/ zh zlvk wr pdnh fohdu wkdw zh

dgrsw wkh Nh|qhvldq dssurdfk ri vwuhvvlqj qrplqdo sulfh uljlglwlhv/ exw dw wkh vdph

wlph edvh rxu dqdo|vlv rq iudphzrunv wkdw lqfrusrudwh wkh uhfhqw phwkrgrorjlfdo

dgydqfhv lq pdfurhfrqrplf prgholqj +khqfh wkh whup �Qhz�,1

Vhfwlrq 5 od|v rxw wkh irupdo srolf| sureohp1 Zh ghvfuleh wkh edvholqh wkhruhw0

lfdo prgho dqg wkh remhfwlyhv ri srolf|1 Ehfdxvh zh duh lqwhuhvwhg lq fkdudfwhul}lqj

srolf| uxohv lq whupv ri sulplwlyh idfwruv/ wkh prgho zh xvh hyroyhv iurp �uvw sulq0

flsohv1 Wkrxjk lw lv txlwh vlpsoh/ lw qrqhwkhohvv frqwdlqv wkh pdlq lqjuhglhqwv

ri ghvfulswlyho| ulfkhu iudphzrunv wkdw duh xvhg iru srolf| dqdo|vlv1 Zlwklq wkh

prgho/ dv lq sudfwlfh +zh dujxh,/ wkh lqvwuxphqw ri prqhwdu| srolf| lv d vkruw

whup lqwhuhvw udwh1 Wkh srolf| ghvljq sureohp wkhq lv wr fkdudfwhul}h krz wkh

lqwhuhvw udwh vkrxog dgmxvw wr wkh fxuuhqw vwdwh ri wkh hfrqrp|1

6Vhh/ iru h{dpsoh/ wkh vxuyh| e| Jrrgiulhqg dqg Nlqj +4<<:,1
7Vhh/ iru h{dpsoh/ Fkulvwldqr/ Hlfkhqedxp dqg Hydqv +4<<:,1 Iru dq dqdo|vlv ri prqh0

wdu| srolf| uxohv lq wkhvh nlqgv ri prghov 0 nqrz dv �olplwhg sduwlflsdwlrq� iudphzrunv 0 vhh
Fkulvwldqr dqg Jxvw +4<<<,1
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Dq lpsruwdqw frpsolfdwlrq lv wkdw sulydwh vhfwru ehkdylru ghshqgv rq wkh h{0

shfwhg frxuvh ri prqhwdu| srolf|/ dv zhoo dv rq fxuuhqw srolf|1 Wkh fuhglelolw|

ri prqhwdu| srolf| wkxv ehfrphv uhohydqw/ dv d frqvlghudeoh frqwhpsrudu| olwhu0

dwxuh kdv hpskdvl}hg18 Dw lvvxh lv zkhwkhu wkhuh pd| eh jdlqv iurp hqkdqflqj

fuhglelolw| hlwkhu e| irupdo frpplwphqw wr d srolf| uxoh ru e| lqwurgxflqj vrph

nlqg ri lqvwlwxwlrqdo duudqjhphqw wkdw dfklhyhv urxjko| wkh vdph hqg1 Zh dgguhvv

wkh lvvxh e| h{dplqlqj rswlpdo srolf| iru erwk fdvhv= zlwk dqg zlwkrxw frpplw0

phqw1 Dorqj zlwk h{srvlwlqj wudglwlrqdo uhvxowv/ zh dovr h{srvlw vrph qhz uhvxowv

uhjduglqj wkh jdlqv iurp frpplwphqw1

Vhfwlrq 6 ghulyhv wkh rswlpdo srolf| uxoh lq wkh devhqfh ri frpplwphqw1 Li

iru qr rwkhu uhdvrq/ wklv fdvh lv ri lqwhuhvw ehfdxvh lw fdswxuhv uhdolw|= Qr pdmru

fhqwudo edqn pdnhv dq| w|sh ri elqglqj frpplwphqw ryhu wkh ixwxuh frxuvh ri lwv

prqhwdu| srolf|1 D qxpehu ri eurdg lpsolfdwlrqv hphujh iurp wklv edvholqh fdvh1

Dprqj wkhvh= Wkh rswlpdo srolf| hpehgv lq dwlrq wdujhwlqj lq wkh vhqvh wkdw lw

fdoov iru judgxdo dgmxvwphqw wr wkh rswlpdo lq dwlrq udwh1 Wkh lpsolfdwlrq iru wkh

srolf| uxoh lv wkdw wkh fhqwudo edqn vkrxog dgmxvw wkh qrplqdo vkruw udwh pruh wkdq

rqh0iru0rqh zlwk h{shfwhg ixwxuh lq dwlrq1 Wkdw lv/ lw vkrxog dgmxvw wkh qrplqdo

udwh vx!flhqwo| wr dowhu wkh uhdo udwh +dqg wkxv djjuhjdwh ghpdqg, lq wkh gluhfwlrq

wkdw lv r�vhwwlqj wr dq| pryhphqw lq h{shfwhg lq dwlrq1 Ilqdoo|/ krz wkh fhqwudo

edqn vkrxog dgmxvw wkh lqwhuhvw udwh lq uhvsrqvh wr rxwsxw glvwxuedqfhv ghshqgv

fulwlfdoo| rq wkh qdwxuh ri wkh glvwxuedqfhv= Lw vkrxog r�vhw ghpdqg vkrfnv exw

dffrpprgdwh vxsso| vkrfnv/ dv zh glvfxvv1

Vhfwlrq 7 wxuqv wr wkh fdvh zlwk frpplwphqw1 Pxfk ri wkh olwhudwxuh kdv

hpskdvl}hg wkdw dq lqh!flhqwo| kljk vwhdg| vwdwh lq dwlrq udwh pd| dulvh lq wkh

8Iru d uhfhqw vxuyh| ri wkh fuhglelolw| olwhudwxuh/ vhh Shuvvrq dqg Wdehoolql +4<<:,1
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devhqfh ri frpplwphqw/ li wkh fhqwudo edqn*v wdujhw iru uhdo rxwsxw h{fhhgv wkh

pdunhw fohdulqj ohyho19 Wkh jdlq iurp frpplwphqw wkhq lv wr holplqdwh wklv lq0

 dwlrqdu| eldv1 Krz uhdolvwlf lw lv wr suhvxph wkdw d shufhswlyh fhqwudo edqn zloo

wu| wr lqdgylvhgo| uhds vkruw whupv jdlqv iurp sxvklqj rxwsxw deryh lwv qdwxudo

ohyho lv d pdwwhu ri uhfhqw frqwuryhuv| +h1j1/ Eolqghu/ 4<<:/ PfFdooxp 4<<:d,1

Zh ghprqvwudwh/ krzhyhu/ wkdw wkhuh pd| eh jdlqv iurp frpplwphqw vlpso| li

fxuuhqw sulfh vhwwlqj ghshqgv rq h{shfwdwlrqv ri wkh ixwxuh1 Lq wklv lqvwdqfh/ d

fuhgleoh frpplwphqw wr �jkw lq dwlrq lq wkh ixwxuh fdq lpsuryh wkh fxuuhqw rxw0

sxw2lq dwlrq wudgh0r� wkdw d fhqwudo edqn idfhv1 Vshfl�fdoo|/ lw fdq uhgxfh wkh

h�hfwlyh frvw lq whupv ri fxuuhqw rxwsxw orvv wkdw lv uhtxluhg wr orzhu fxuuhqw

lq dwlrq1 Wklv uhvxow/ zh eholhyh/ lv qhz lq wkh olwhudwxuh1

Lq sudfwlfh/ krzhyhu/ d elqglqj frpplwphqw wr d uxoh pd| qrw eh ihdvleoh

vlpso| ehfdxvh qrw hqrxjk lv nqrzq derxw wkh vwuxfwxuh ri wkh hfrqrp| ru wkh

glvwxuedqfhv wkdw ex�hw lw1 Xqghu fhuwdlq flufxpvwdqfhv/ krzhyhu/ d srolf| uxoh

wkdw |lhogv zhoiduh jdlqv uhodwlyh wr wkh rswlpxp xqghu glvfuhwlrq pd| eh zhoo

dssur{lpdwhg e| dq rswlpdo srolf| xqghu glvfuhwlrq wkdw lv rewdlqhg e| dvvljqlqj

d kljkhu uhodwlyh frvw wr lq dwlrq wkdq wkh wuxh vrfldo frvw1 D zd| wr sxuvxh wklv

srolf| rshudwlrqdoo| lv vlpso| wr dssrlqw d fhqwudo edqn fkdlupdq zlwk d juhdwhu

glvwdvwh iru lq dwlrq wkdq vrflhw| dv d zkroh/ dv Nhqqhwk Urjr� +4<;8, ruljlqdoo|

hpskdvl}hg1

Vhfwlrq 8 frqvlghuv d qxpehu ri sudfwlfdo sureohpv wkdw frpsolfdwh srolf|0

pdnlqj1 Wkhvh lqfoxgh= lpshuihfw lqirupdwlrq dqg odjv/ prgho xqfhuwdlqw| dqg

qrq0vprrwk suhihuhqfhv ryhu lq dwlrq dqg rxwsxw1 D qxpehu ri sudjpdwlf lvvxhv

9Wkh srwhqwldo lq dwlrqdu| eldv xqghu glvfuhwlrq zdv ruljlqdoo| hpskdvl}hg e| N|godqg dqg
Suhvfrww +4<::, dqg Eduur dqg Jrugrq +4<;6,1
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hphujh/ vxfk dv= zkhwkhu dqg krz wr pdnh xvh ri lqwhuphgldwh wdujhwv/ wkh fkrlfh

ri d prqhwdu| srolf| lqvwuxphqw/ dqg zk| fhqwudo edqnv dsshdu wr vprrwk lqwhuhvw

udwh fkdqjhv1 Dprqj rwkhu wklqjv/ wkh dqdo|vlv pdnhv fohdu zk| prghuq fhqwudo

edqnv +hvshfldoo| wkh Ihghudo Uhvhuyh Erdug, kdyh juhdwo| grzqjudghg wkh uroh ri

prqhwdu| djjuhjdwhv lq wkh lpsohphqwdwlrq ri srolf|1 Wkh vhfwlrq dovr vkrzv krz

wkh uhfhqwo| dgyrfdwhg �rssruwxqlvwlf� dssurdfk wr �jkwlqj lq dwlrq pd| hphujh

xqghu d qrq0vprrwk srolf| remhfwlyh ixqfwlrq1 Wkh rssruwxqlvwlf dssurdfk erlov

grzq wr wu|lqj wr nhhs lq dwlrq iurp ulvlqj exw doorzlqj lw wr udwfkhw grzq lq wkh

hyhqw ri idyrudeoh vxsso| vkrfnv1

Dv zh looxvwudwh wkurxjkrxw/ wkh rswlpdo srolf| ghshqgv rq wkh ghjuhh ri shu0

vlvwhqfh lq erwk lq dwlrq dqg rxwsxw1 Wkh ghjuhh ri lq dwlrq shuvlvwhqfh lv fulwlfdo

vlqfh wklv idfwru jryhuqv wkh rxwsxw2lq dwlrq wudgh0r� wkdw wkh srolf|0pdnhu idfhv1

Lq rxu edvholqh prgho/ shuvlvwhqfh lq lq dwlrq dqg rxwsxw lv gxh hqwluho| wr vhul0

doo| fruuhodwhg h{rjhqrxv vkrfnv1 Lq vhfwlrq 9 zh frqvlghu d k|eulg prgho wkdw

doorzv iru hqgrjhqrxv shuvlvwhqfh lq erwk lq dwlrq dqg rxwsxw1 Wkh prgho qhvwv

dv vshfldo fdvhv rxu iruzdug orrnlqj edvholqh prgho dqg/ dovr/ d pruh wudglwlrqdo

edfnzdug orrnlqj Nh|qhvldq iudphzrun/ vlplodu wr wkh rqh xvhg e| Oduv Vyhqvvrq

+4<<:d, dqg rwkhuv1

Vhfwlrq : pryhv iurp wkhru| wr sudfwlfh e| frqvlghulqj d qxpehu ri sursrvhg

vlpsoh uxohv iru prqhwdu| srolf|/ lqfoxglqj wkh Wd|oru uxoh/ dqg d iruzdug orrn0

lqj yduldqw frqvlghuhg e| Fodulgd/ Jhuwohu dqg Jdol +4<<:/ 4<<;,1 Dwwhqwlrq kdv

fhqwhuhg durxqg vlpsoh uxohv ehfdxvh ri wkh qhhg iru urexvwqhvv1 D srolf| uxoh lv

urexvw li lw surgxfhv ghvludeoh uhvxowv lq d ydulhw| ri frpshwlqj pdfurhfrqrplf

iudphzrunv1 Wklv lv wdqwdprxqw wr kdylqj wkh uxoh vdwlvi| wkh fulwhuld iru jrrg

srolf| pdqdjhphqw wkdw vhfwlrqv 5 wkurxjk 9 hvwdeolvk1 Ixuwkhu/ X1V1 prqhwdu|
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srolf| pd| eh mxgjhg dffruglqj wr wklv vdph phwulf1 Lq sduwlfxodu/ wkh hylghqfh

vxjjhvwv wkdw X1V1 prqhwdu| srolf| lq wkh �iwhhq |hduv ru vr sulru wr Sdxo Yrofnhu

glg qrw dozd|v iroorz wkh sulqflsohv zh kdyh ghvfulehg1 Vlpso| sxw/ lqwhuhvw udwh

pdqdjhphqw gxulqj wklv hud whqghg wr dffrpprgdwh lq dwlrq1 Xqghu Yrofnhu dqg

Juhhqvsdq/ krzhyhu/ X1V1 prqhwdu| srolf| dgrswhg wkh nlqg ri lpsolflw lq dwlrq

wdujhwlqj wkdw zh dujxh lv frqvlvwhqw zlwk jrrg srolf| pdqdjhphqw1

Wkh vhfwlrq dovr frqvlghuv vrph srolf| sursrvdov wkdw irfxv rq wdujhw ydul0

deohv/ lqfoxglqj lqwurgxflqj irupdo lq dwlrq ru sulfh0ohyho wdujhwv dqg qrplqdo

JGS wdujhwlqj1 Wkhuh lv lq dgglwlrq d eulhi glvfxvvlrq ri wkh lvvxh ri zkhwkhu

lqghwhuplqdf| pd| fdxvh sudfwlfdo sureohpv iru wkh lpsohphqwdwlrq ri vlpsoh

lqwhuhvw udwh uxohv1 Ilqdoo|/ wkhuh duh frqfoxglqj uhpdunv lq vhfwlrq ;1

51 D Edvholqh Iudphzrun iru Dqdo|vlv ri Prqhwdu| Srolf|

Wklv vhfwlrq fkdudfwhul}hv wkh irupdo prqhwdu| srolf| ghvljq sureohp1 Lw �uvw

suhvhqwv d vlpsoh edvholqh pdfurhfrqrplf iudphzrun/ dqg wkhq ghvfulehv wkh sro0

lf| remhfwlyh ixqfwlrq1 Wkh lvvxh ri fuhglelolw| lv wdnhq xs qh{w1 Lq wklv uhjdug/ zh

ghvfuleh wkh glvwlqfwlrq ehwzhhq rswlpdo srolflhv zlwk dqg zlwkrxw fuhgleoh frp0

plwphqw 0 zkdw wkh olwhudwxuh uhihuv wr dv wkh fdvhv ri �uxohv yhuvxv glvfuhwlrq1�

5141 D Vlpsoh Pdfurhfrqrplf Iudphzrun

Rxu edvholqh iudphzrun lv d g|qdplf jhqhudo htxloleulxp prgho zlwk prqh| dqg

whpsrudu| qrplqdo sulfh uljlglwlhv1 Lq uhfhqw |hduv wklv sdudgljp kdv ehfrph
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zlgho| xvhg iru wkhruhwlfdo dqdo|vlv ri prqhwdu| srolf|1: Lw kdv pxfk ri wkh hp0

slulfdo dsshdo ri wkh wudglwlrqdo LV2OP prgho/ |hw lv jurxqghg lq g|qdplf jhq0

hudo htxloleulxp wkhru|/ lq nhhslqj zlwk wkh phwkrgrorjlfdo dgydqfhv lq prghuq

pdfurhfrqrplfv1

Zlwklq wkh prgho/ prqhwdu| srolf| d�hfwv wkh uhdo hfrqrp| lq wkh vkruw uxq/

pxfk dv lq wkh wudglwlrqdo Nh|qhvldq LV2OP iudphzrun1 D nh| gl�huhqfh/ krz0

hyhu/ lv wkdw wkh djjuhjdwh ehkdylrudo htxdwlrqv hyroyh h{solflwo| iurp rswlpl}dwlrq

e| krxvhkrogv dqg �upv1 Rqh lpsruwdqw lpsolfdwlrq lv wkdw fxuuhqw hfrqrplf eh0

kdylru ghshqgv fulwlfdoo| rq h{shfwdwlrqv ri wkh ixwxuh frxuvh ri prqhwdu| srolf|/

dv zhoo dv rq fxuuhqw srolf|1 Lq dgglwlrq/ wkh prgho dffrpprgdwhv gl�hulqj ylhzv

derxw krz wkh pdfurhfrqrp| ehkdyhv1 Lq wkh olplwlqj fdvh ri shuihfw sulfh  h{0

lelolw|/ iru h{dpsoh/ wkh f|folfdo g|qdplfv uhvhpeoh wkrvh ri d uhdo exvlqhvv f|foh

prgho/ zlwk prqhwdu| srolf| d�hfwlqj rqo| qrplqdo yduldeohv1

Udwkhu wkdq zrun wkurxjk wkh ghwdlov ri wkh ghulydwlrq/ zklfk duh uhdglo|

dydlodeoh hovhzkhuh/ zh lqvwhdg gluhfwo| lqwurgxfh wkh nh| djjuhjdwh uhodwlrqvklsv1;

Iru frqyhqlhqfh/ zh devwudfw iurp lqyhvwphqw dqg fdslwdo dffxpxodwlrq1 Wklv

devwudfwlrq/ krzhyhu/ grhv qrw d�hfw dq| txdolwdwlyh frqfoxvlrqv/ dv zh glvfxvv1

Wkh prgho lv dv iroorzv=

Ohw +| dqg 5| eh wkh vwrfkdvwlf frpsrqhqwv ri rxwsxw dqg wkh qdwxudo ohyho ri

rxwsxw/ uhvshfwlyho|/ erwk lq orjv1< Wkh odwwhu lv wkh ohyho ri rxwsxw wkdw zrxog

dulvh li zdjhv dqg sulfhv zhuh shuihfwo|  h{leoh1 Wkh gl�huhqfh ehwzhhq dfwxdo

:Vhh/ h1j/ Jrrgiulhqg dqg Nlqj +4<<:,/ PfFdooxp dqg Qhovrq +4<<:,/ Zdovk +4<<;,/ dqg wkh
uhihuhqfhv wkhuhlq1

;Vhh/ iru h{dpsoh/ \xq +4<<9,/ Nlpedoo +4<<8,/ Nlqj dqg Zropdq +4<<8,/ Zrrgirug +4<<9,/
dqg Ehuqdqnh/ Jhuwohu dqg Jlofkulvw +4<<;, iru vwhs0e|0vwhs ghulydwlrqv1

<E| vwrfkdvwlf frpsrqhqw/ zh phdq wkh ghyldwlrq iurp d ghwhuplqlvwlf orqj uxq wuhqg1

;



dqg srwhqwldo rxwsxw lv dq lpsruwdqw yduldeoh lq wkh prgho1 Lw lv wkxv frqyhqlhqw

wr gh�qh wkh �rxwsxw jds� %|=

%| � +| � 5|

Lq dgglwlrq/ ohw Z| eh wkh shulrg w lq dwlrq udwh/ gh�qhg dv wkh shufhqw fkdqjh

lq wkh sulfh ohyho iurp | � � wr |> dqg ohw �| eh wkh qrplqdo lqwhuhvw udwh1 Hdfk

yduldeoh lv vlploduo| h{suhvvhg dv d ghyldwlrq iurp lwv orqj uxq ohyho1

Lw lv wkhq srvvleoh wr uhsuhvhqw wkh edvholqh prgho lq whupv ri wzr htxdwlrqv=

dq �LV� fxuyh wkdw uhodwhv wkh rxwsxw jds lqyhuvho| wr wkh uhdo lqwhuhvw udwh> dqg

d Skloolsv fxuyh wkdw uhodwhv lq dwlrq srvlwlyho| wr wkh rxwsxw jds1

%| ' �) d�| �.|Z|n�o n .|%|n� n }| +514,

Z| ' b%| n q.|Z|n� n �| +515,

zkhuh }| dqg �| duh glvwxuedqfhv whupv wkdw reh|/ uhvshfwlyho|=

}| ' >}|3� n e}| +516,

�| ' 4�|3� n e�| +517,

zkhuh f � >c 4 � � dqg zkhuh erwk e}| dqg e�| duh l1l1g1 udqgrp yduldeohv zlwk }hur

phdq dqg yduldqfhv j2
} dqg j2

�/ uhvshfwlyho|1

Htxdwlrq +514, lv rewdlqhg e| orj0olqhdul}lqj wkh frqvxpswlrq hxohu htxdwlrq

<



wkdw dulvhv iurp wkh krxvhkrog*v rswlpdo vdylqj ghflvlrq/ diwhu lpsrvlqj wkh htxl0

oleulxp frqglwlrq wkdw frqvxpswlrq htxdov rxwsxw plqxv jryhuqphqw vshqglqj143

Wkh uhvxowlqj h{suhvvlrq gl�huv iurp wkh wudglwlrqdo LV fxuyh pdlqo| ehfdxvh

fxuuhqw rxwsxw ghshqgv rq h{shfwhg ixwxuh rxwsxw dv zhoo dv wkh lqwhuhvw udwh1

Kljkhu h{shfwhg ixwxuh rxwsxw udlvhv fxuuhqw rxwsxw= Ehfdxvh lqglylgxdov suhihu

wr vprrwk frqvxpswlrq/ h{shfwdwlrq ri kljkhu frqvxpswlrq qh{w shulrg +dvvrfl0

dwhg zlwk kljkhu h{shfwhg rxwsxw, ohdgv wkhp wr zdqw wr frqvxph pruh wrgd|/

zklfk udlvhv fxuuhqw rxwsxw ghpdqg1 Wkh qhjdwlyh h�hfw ri wkh uhdo udwh rq fxu0

uhqw rxwsxw/ lq wxuq/ uh hfwv lqwhuwhpsrudo vxevwlwxwlrq ri frqvxpswlrq1 Lq wklv

uhvshfw/ wkh lqwhuhvw hodvwlflw| lq wkh LV fxuyh/ )/ fruuhvsrqgv wr wkh lqwhuwhpsrudo

hodvwlflw| ri vxevwlwxwlrq1 Wkh glvwxuedqfh }| lv d ixqfwlrq ri h{shfwhg fkdqjhv

lq jryhuqphqw sxufkdvhv uhodwlyh wr h{shfwhg fkdqjhv lq srwhqwldo rxwsxw +vhh

irrwqrwh 43,1 Vlqfh }| vkliwv wkh LV fxuyh/ lw lv lqwhusuhwdeoh dv d ghpdqg vkrfn1

Ilqdoo|/ dgglqj lqyhvwphqw dqg fdslwdo wr wkh prgho fkdqjhv wkh ghwdlov ri htxd0

wlrq +514,1 Exw lw grhv qrw fkdqjh wkh ixqgdphqwdo txdolwdwlyh dvshfwv= rxwsxw

ghpdqg vwloo ghshqgv lqyhuvho| rq wkh uhdo udwh dqg srvlwlyho| rq h{shfwhg ixwxuh

rxwsxw1

Lw lv lqvwuxfwlyh wr lwhudwh htxdwlrq +514, iruzdug wr rewdlq

43Xvlqj wkh pdunhw fohdulqj frqglwlrq \w @ Fw . Hw> zkhuh Hw lv jryhuqphqw frqvxpswlrq/
zh fdq uhzulwh wkh orj0olqhdul}hg frqvxpswlrq Hxohu htxdwlrq dv=

|w � hw @ �*^lw �Hw�w.4` .Hwi|w.4 � hw.4j

zkhuh hw � � orj+4� Hw

\w

, lv wdnhq wr hyroyh h{rjhqrxvo|1 Xvlqj {w � |w � }w/ lw lv wkhq srvvleoh
wr ghulyh wkh ghpdqg iru rxwsxw dv

{w @ �*^lw �Hw�w.4` .Hw{w.4 . jw

zkhuh jw @ Hwi�}w.4 ��hw.4j1
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i�)d�|n� � Z|n�n�o n }|n�j +518,

Htxdwlrq +518, pdnhv wudqvsduhqw wkh ghjuhh wr zklfk eholhiv derxw wkh ixwxuh

d�hfw fxuuhqw djjuhjdwh dfwlylw| zlwklq wklv iudphzrun1 Wkh rxwsxw jds ghshqgv

qrw rqo| rq wkh fxuuhqw uhdo udwh dqg wkh ghpdqg vkrfn/ exw dovr rq wkh h{shfwhg

ixwxuh sdwkv ri wkhvh wzr yduldeohv1 Wr wkh h{whqw prqhwdu| srolf| kdv ohyhudjh

ryhu wkh vkruw whup uhdo udwh gxh wr qrplqdo uljlglwlhv/ htxdwlrq +518, vxjjhvwv

wkdw h{shfwhg dv zhoo dv fxuuhqw srolf| dfwlrqv d�hfwv djjuhjdwh ghpdqg1

Wkh Skloolsv fxuyh/ +515,/ hyroyhv iurp vwdjjhuhg qrplqdo sulfh vhwwlqj/ lq wkh

vslulw ri Vwdqoh| Ilvfkhu +4<::, dqg Mrkq Wd|oru +4<;3,144 D nh| gl�huhqfh lv

wkdw wkh lqglylgxdo �up sulfh vhwwlqj ghflvlrq/ zklfk surylghv wkh edvlv iru wkh

djjuhjdwh uhodwlrq/ lv ghulyhg iurp dq h{solflw rswlpl}dwlrq sureohp1 Wkh vwduwlqj

srlqw lv dq hqylurqphqw zlwk prqrsrolvwlfdoo| frpshwlwlyh �upv= Zkhq lw kdv wkh

rssruwxqlw|/ hdfk �up fkrrvhv lwv qrplqdo sulfh wr pd{lpl}h sur�wv vxemhfw wr

frqvwudlqwv rq wkh iuhtxhqf| ri ixwxuh sulfh dgmxvwphqwv1

Xqghu wkh vwdqgdug vfhqdulr/ hdfk shulrg wkh iudfwlrq �*f ri �upv vhw sulfhv

iruf : � shulrgv1 Lq jhqhudo/ krzhyhu/ djjuhjdwlqj wkh ghflvlrq uxohv ri �upv zkr

duh vhwwlqj sulfhv rq d vwdjjhuhg edvlv lv fxpehuvrph1 Iru wklv uhdvrq/ xqghuo|lqj

wkh vshfl�f ghulydwlrq ri htxdwlrq +515, lv dq dvvxpswlrq gxh wr Jxloohupr Fdoyr

+4<;6, wkdw juhdwo| vlpsol�hv wkh sureohp= Lq dq| jlyhq shulrg d �up kdv d

�{hg suredelolw| w lw pxvw nhhs lwv sulfh �{hg gxulqj wkdw shulrg dqg/ khqfh d

suredelolw| ��w wkdw lw pd| dgmxvw145 Wklv suredelolw|/ ixuwkhu/ lv lqghshqghqw ri

44Vhh Jdol dqg Jhuwohu +4<<;, dqg Verugrqh +4<<;, dqg iru vrph hpslulfdo vxssruw iru wklv
nlqg ri Skloolsv fxuyh uhodwlrq1

45Wkh Fdoyr irupxodwlrq kdv ehfrph txlwh frpprq lq wkh olwhudwxuh1 Zrun e| \xq +4<<9,/
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wkh wlph wkdw kdv hodsvhg vlqfh wkh odvw wlph wkh �up fkdqjhg sulfh1 Dffruglqjo|/

wkh dyhudjh wlph ryhu zklfk d sulfh lv �{hg lv �
�3w

� Wkxv/ iru h{dpsoh/ li w ' �.D/

sulfhv duh �{hg rq dyhudjh iru d |hdu1 Wkh Fdoyr irupxodwlrq wkxv fdswxuhv wkh

vslulw ri vwdjjhuhg vhwwlqj/ exw idflolwdwhv wkh djjuhjdwlrq e| pdnlqj wkh wlplqj

ri d �upv* sulfh dgmxvwphqw lqghshqghqw ri lwv klvwru|1

Htxdwlrq +515, lv vlpso| d orjolqhdu dssur{lpdwlrq derxw wkh vwhdg| vwdwh ri

wkh djjuhjdwlrq ri wkh lqglylgxdo �up sulflqj ghflvlrqv1 Vlqfh wkh htxdwlrq uhodwhv

wkh lq dwlrq udwh wr wkh rxwsxw jds dqg h{shfwhg lq dwlrq/ lw kdv wkh  dyru ri

d wudglwlrqdo h{shfwdwlrqv0dxjphqwhg Skloolsv fxuyh +vhh/ h1j1/ Rolylhu Eodqfkdug/

4<<:,1 D nh| gl�huhqfh zlwk wkh vwdqgdug Skloolsv fxuyh lv wkdw h{shfwhg ix0

wxuh lq dwlrq/ .|Z|n�/ hqwhuv dgglwlyho|/ dv rssrvhg wr h{shfwhg fxuuhqw lq dwlrq/

.|3�Z|1
46 Wkh lpsolfdwlrqv ri wklv glvwlqfwlrq duh fulwlfdo= Wr vhh/ lwhudwh +515,

iruzdug wr rewdlq

Z| ' .|

"[
�'f

q� db%|n� n �|n�o +519,

Lq frqwudvw wr wkh wudglwlrqdo Skloolsv fxuyh/ wkhuh lv qr duelwudu| lqhuwld ru odjjhg

ghshqghqfh lq lq dwlrq1 Udwkhu/ lq dwlrq ghshqgv hqwluho| rq fxuuhqw dqg h{0

shfwhg ixwxuh hfrqrplf frqglwlrqv1 Urxjko| vshdnlqj/ �upv vhw qrplqdo sulfh

edvhg rq wkh h{shfwdwlrqv ri ixwxuh pdujlqdo frvwv1 Wkh yduldeoh %|n� fdswxuhv

pryhphqwv lq pdujlqdo frvwv dvvrfldwhg zlwk yduldwlrq lq h{fhvv ghpdqg1 Wkh

vkrfn �|n�c zklfk zh uhihu dv �frvw sxvk�/ fdswxuhv dq|wklqj hovh wkdw pljkw di0

Nlqj dqg Zropdq +4<<8,/ Zrrgirug +4<<9, dqg rwkhuv kdv lqlwldwhg wkh uhylydo1
46Dqrwkhu nh| gl�huhqfh lv wkdw wkh h{solflw ghulydwlrq uhvwulfwv wkh frh!flhqw � rq wkh rxwsxw

jds1 Lq sduwlfxodu/ � lv ghfuhdvlqj lq �/ zklfk phdvxuhv wkh ghjuhh ri sulfh uljlglw|1 Wkxv/ wkh
orqjhu sulfhv duh �{hg rq dyhudjh/ wkh ohvv vhqvlwlyh lv lq dwlrq wr pryhphqwv lq wkh rxwsxw jds1
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ihfw h{shfwhg pdujlqdo frvwv147 Zh doorz iru wkh frvw sxvk vkrfn wr hqdeoh wkh

prgho wr jhqhudwh yduldwlrq lq lq dwlrq wkdw dulvhv lqghshqghqwo| ri pryhphqw lq

h{fhvv ghpdqg/ dv dsshduv suhvhqw lq wkh gdwd +vhh/ h1j1/ Ixkuhu dqg Prruh 4<<8,1

Wr forvh wkh prgho/ zh wdnh wkh qrplqdo lqwhuhvw udwh dv wkh lqvwuxphqw ri

prqhwdu| srolf|/ dv rssrvhg wr d prqh| vxsso| djjuhjdwh1 Dv Ehuqdqnh dqg

Loldq Plkry +4<<;, vkrz/ wklv dvvxpswlrq surylghv d uhdvrqdeoh ghvfulswlrq ri

Ihghudo Uhvhuyh rshudwlqj surfhgxuhv vlqfh 4<98/ h{fhsw iru wkh eulhi shulrg ri

qrq0eruurzhg uhvhuyhv wdujhwlqj +4<;30;5, xqghu Sdxo Yrofnhu148 Zlwk wkh qrp0

lqdo udwh dv wkh srolf| lqvwuxphqw/ lw lv qrw qhfhvvdu| wr vshfli| d prqh| pdunhw

47Wkh uhodwlrq iru lq dwlrq wkdw hyroyhv iurp wkh Fdoyr prgho wdnhv wkh irup

�w @ �Hwi�w.4j. � pfw

zkhuh pfw ghqrwhv wkh ghyldwlrq ri +uhdo, pdujlqdo frvw iurp lwv vwhdg| vwdwh ydoxh1 Wr wkhq
uhodwh lq dwlrq wr wkh rxwsxw jds/ wkh olwhudwxuh w|slfdoo| pdnhv dvvxpswlrqv rq whfkqrorj|/
suhihuhqfhv/ dqg wkh vwuxfwxuh ri oderu pdunhwv wr mxvwli| d sursruwlrqdwh uhodwlrq ehwzhhq uhdo
pdujlqdo frvw dqg wkh rxwsxw jds/ vr wkdw pfw @ � {w krogv/ zkhuh � lv wkh rxwsxw hodvwlflw|
ri uhdo pdujlqdo frvw1 Lq wklv lqvwdqfh/ rqh fdq uhzulwh wkh uhodwlrq iru lq dwlrq lq whupv ri
wkh rxwsxw jds/ dv iroorzv= �w @ �Hwi�w.4j . � {w +vhh Jdol dqg Jhuwohu +4<<;, iru ghwdlov,1
Lq wklv frqwh{w/ wkh glvwxuedqfh xw lq +515, lv lqwhusuhwdeoh dv uh hfwlqj ghyldwlrqv iurp wkh
frqglwlrq pfw @ � {w1 +Lqghhg wkh hylghqfh lq Jdol dqg Jhuwohu +4<<;, vxjjhvwv wkdw pfw
grhv qrw ydu| sursruwlrqdwho| zlwk {w,= Ghyldwrqv iurp wklv sursruwlrqdolw| frqglwlrq frxog eh
fdxvhg/ iru h{dpsoh/ e| pryhphqwv lq qrplqdo zdjhv wkdw sxvk uhdo zdjhv dzd| iurp wkhlu
�htxloleulxp� ydoxhv gxh wr iulfwlrqv lq wkh zdjh frqwudfwlqj surfhvv1 Rq wklv odwwhu srlqw/ vhh
Hufhj/ Khqghuvrq dqg Ohylq +4<<;,1 Dqrwkhu lqwhusuhwdwlrq ri wkh xw vkrfn +vxjjhvwhg wr xv
e| Ere Nlqj, lv wkdw lw frxog vlpso| uh hfw vrph w|sh ri v|vwhpdwlf sulflqj huuru1

48Urxjko| vshdnlqj/ Ehuqdqnh dqg Plkry +4<<;, suhvhqw irupdo hylghqfh vkrzlqj wkdw wkh
Ihghudo Uhvhuyh lqwhuyhqhv lq wkh pdunhw iru qrq0eruurzhug edqn uhvhuyhv wr vxssruw lwv fkrlfh
iru wkh ohyho ri wkh Ihghudo Ixqgv udwh wkh ryhuqljkw pdunhw iru edqn uhvhuyhv1 +Fkulvwldqr/
Hlfkhqedxp/ dqg Hydqv/ 4<<;/ wkrxjk/ wdnh lvvxh zlwk wkh lghqwli|lqj dvvxpswlrqv lq wkh
Ehuqdqnh0Plkry whvw,1 Lqirupdoo|/ Ihghudo Uhvhuyh srolf| dfwlrqv lq uhfhqw |hduv urxwlqho| wdnh
wkh irup ri dqqrxqflqj d wdujhw iru wkh Ihghudo ixqgv udwh +vhh/ h1j/ Uxghexvfk/ 4<<8,1 Srolf|
glvfxvvlrqv/ ixuwkhu/ irfxv rq zkhwkhu wr dgmxvw wkdw wdujhw/ dqg e| krz pxfk1 Lq wklv frqwh{w/
wkh ylhz wkdw wkh Ixqgv udwh lv wkh srolf| lqvwuxphqw lv zlgho| khog e| erwk sudfwlrqhuv ri prq0
hwdu| srolf| dqg dfdghplf uhvhdufkhuv +vhh/ h1j1/ Jrrgiulhqg +4<<4,/ Wd|oru +4<<6, dqg Zdovk
+4<<;,1
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htxloleulxp frqglwlrq +l1h1/ dq OP fxuyh,149 Lq vhfwlrq 8/ zh glvfxvv wkh lpsolfd0

wlrqv ri xvlqj lqvwhdg d qduurz prqhwdu| djjuhjdwh dv wkh srolf| lqvwuxphqw1

Wkrxjk vlpsoh/ wkh prgho kdv wkh vdph txdolwdwlyh fruh ihdwxuhv dv pruh

frpsoh{/ hpslulfdoo| edvhg iudphzrunv wkdw duh xvhg iru srolf| dqdo|vlv14: Dv lq

wkhvh dssolhg iudphzrunv/ whpsrudu| qrplqdo sulfh uljlglwlhv sod| d fulwlfdo uroh1

Zlwk qrplqdo uljlglwlhv suhvhqw/ e| ydu|lqj wkh qrplqdo udwh/ prqhwdu| srolf|

fdq h�hfwlyho| fkdqjh wkh vkruw whup uhdo udwh1 Wkurxjk wklv fodvvlf phfkdqlvp

lw jdlqv ohyhudjh ryhu wkh qhdu whup frxuvh ri wkh uhdo hfrqrp|1 Lq frqwudvw wr

wkh wudglwlrqdo phfkdqlvp/ wkrxjk/ eholhiv derxw krz wkh fhqwudo edqn zloo vhw

wkh lqwhuhvw udwh lq wkh ixwxuh dovr pdwwhu/ vlqfh erwk krxvhkrogv dqg �upv duh

iruzdug orrnlqj1 Lq wklv nlqg ri hqylurqphqw/ krz prqhwdu| srolf| vkrxog uhvsrqg

lq wkh vkruw uxq wr glvwxuedqfhv wkdw ex�hw wkh hfrqrp| lv d qrqwulyldo ghflvlrq1

Uhvroylqj wklv lvvxh lv wkh hvvhqfh ri wkh frqwhpsrudu| ghedwh ryhu prqhwdu|

srolf|1

5151 Wkh Srolf| Remhfwlyh

Wkh fhqwudo edqn remhfwlyh ixqfwlrq wudqvodwhv wkh ehkdylru ri wkh wdujhw yduldeohv

lqwr d zhoiduh phdvxuh wr jxlgh wkh srolf| fkrlfh1 Zh dvvxph/ iroorzlqj pxfk ri

wkh olwhudwxuh/ wkdw wklv remhfwlyh ixqfwlrq lv ryhu wkh wdujhw yduldeohv %| dqg Z|/

dqg wdnhv wkh irup=

49Zlwk wkh lqwhuhvw udwh dv wkh srolf| lqvwuxphqw/ wkh fhqwudo edqn dgmxvwv wkh prqh| vxsso|
wr klw wkh lqwhuhvw udwh wdujhw1 Lq wklv lqvwdqfh/ wkh frqglwlrq wkdw prqh| ghpdqg htxdo prqh|
vxsso| vlpso| ghwhuplqhv wkh ydoxh ri wkh prqh| vxsso| wkdw phhwv wklv fulwhuld1

4:Vrph surplqhqw h{dpsohv lqfoxgh wkh uhfhqwo| uhqrydwhg odujh vfdoh prgho xvhg e| wkh
Ihghudo Uhvhuyh Erdug/ wkh IUE0XV prgho +vhh Eud|wrq/ Ohylq/ W|urq dqg Zlooldpv/ 4<<:,/
dqg wkh phglxp vfdoh prghov ri Wd|oru +4<:</ 4<<6e, dqg Ixkuhu dqg Prruh +4<<8d/ 4<<8e,1
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zkhuh wkh sdudphwhu k lv wkh uhodwlyh zhljkw rq rxwsxw ghyldwlrqv1 Vlqfh %| �
+| � 5|c wkh orvv ixqfwlrq wdnhv srwhqwldo rxwsxw 5| dv wkh wdujhw1 Lw dovr lpsolflwo|

wdnhv }hur dv wkh wdujhw lq dwlrq/ exw wkhuh lv qr frvw lq whupv ri jhqhudolw| vlqfh

lq dwlrq lv h{suhvvhg dv d shufhqw ghyldwlrq iurp wuhqg14;

Zkloh wkhuh kdv ehhq frqvlghudeoh surjuhvv lq prwlydwlqj ehkdylrudo pdfur0

hfrqrplf prghov iurp �uvw sulqflsohv/ xqwlo yhu| uhfhqwo|/ wkh vdph kdv qrw ehhq

wuxh derxw udwlrqdol}lqj wkh remhfwlyhv ri srolf|1 Ryhu wkh sdvw vhyhudo |hduv/

wkhuh kdyh ehhq d qxpehu ri dwwhpswv wr eh frpsohwho| frkhuhqw lq irupxodwlqj

wkh srolf| sureohp e| wdnlqj dv wkh zhoiduh fulwhulrq wkh xwlolw| ri d uhsuhvhqwdwlyh

djhqw zlwklq wkh prgho14<

Rqh olplwdwlrq ri wklv dssurdfk/ krzhyhu/ lv wkdw wkh prghov wkdw duh fxuuhqwo|

dydlodeoh gr qrw vhhp wr fdswxuh zkdw pdq| zrxog dujxh lv d pdmru frvw ri lq d0

wlrq/ wkh xqfhuwdlqw| wkdw lwv yduldelolw| jhqhudwhv iru olihwlph �qdqfldo sodqqlqj

dqg iru exvlqhvv sodqqlqj +vhh/ h1j1/ Eudg GhOrqj/ 4<<:,153 Dqrwkhu lvvxh lv wkdw/

zkloh wkh zlgho| xvhg uhsuhvhqwdwlyh djhqw dssurdfk pd| eh d uhdvrqdeoh zd|

wr prwlydwh ehkdylrudo uhodwlrqvklsv/ lw frxog eh kljko| plvohdglqj dv d jxlgh wr

zhoiduh dqdo|vlv1 Li vrph jurxsv vx�hu pruh lq uhfhvvlrqv wkdq rwkhuv +h1j1 vwhho

zrunhuv yhuvxv surihvvruv, dqg wkhuh duh lqfrpsohwh lqvxudqfh dqg fuhglw pdu0

4;Sxw gl�huhqwo|/ xqghu wkh rswlpdo srolf|/ wkh wdujhw lq dwlrq udwh slqv grzq wkh wuhqg
lq dwlrq udwh1 Wkh orvv ixqfwlrq wkxv shqdol}hv ghyldwlrqv iurp wklv wuhqg1

4<Vrph h{dpsohv ri wklv dssurdfk lqfoxgh Dl|djdul dqg Eudxq +4<<:,/ Nlqj dqg Zropdq
+4<<8,/ Luhodqg +4<<9d,/ Fduovwurp dqg Ixhuvw +4<<8,/ dqg Urwhpehuj dqg Zrrgirug +4<<:,1

53Xqghuo|lqj wklv nlqg ri frvw lv wkh revhuydwlrq wkdw frqwudfwv duh w|slfdoo| zulwwhq lq qrplqdo
whupv dqg/ iru uhdvrqv wkdw duh gl!fxow wr h{sodlq/ qrw shuihfwo| lqgh{hg wr wkh sulfh ohyho1 Rq
wklv lvvxh/ vhh wkh glvfxvvlrq lq Vkloohu +4<<:, dqg wkh dvvrfldwhg frpphqw e| Kdoo +4<<:,1

48



nhwv/ wkhq wkh xwlolw| ri d k|srwkhwlfdo uhsuhvhqwdwlyh djhqw pljkw qrw surylgh dq

dffxudwh edurphwhu ri f|folfdo  xfwxdwlrqv lq zhoiduh1

Zlwk fhuwdlq h{fhswlrqv/ pxfk ri wkh olwhudwxuh wdnhv d sudjpdwlf dssurdfk wr

wklv lvvxh e| vlpso| dvvxplqj wkdw wkh remhfwlyh ri prqhwdu| srolf| lv wr plqlpl}h

wkh vtxduhg ghyldwlrqv ri rxwsxw dqg lq dwlrq iurp wkhlu uhvshfwlyh wdujhw ohyhov1

Krzhyhu/ Mxolr Urwhpehuj dqg Plfkdho Zrrgirug +4<<;, dqg Zrrgirug +4<<;,

surylgh d irupdo mxvwl�fdwlrq iru wklv dssurdfk1 Wkhvh dxwkruv vkrz wkdw dq

remhfwlyh ixqfwlrq orrnlqj vrphwklqj olnh htxdwlrq +51:, pd| eh rewdlqhg dv d

txdgudwlf dssur{lpdwlrq ri wkh xwlolw|0edvhg zhoiduh ixqfwlrq1 Lq wklv lqvwdqfh/

wkh uhodwlyh zhljkw kc lv d ixqfwlrq ri wkh sulplwlyh sdudphwhuv ri wkh prgho1

Lq zkdw iroorzv zh vlpso| dgrsw wkh txdgudwlf remhfwlyh jlyhq e| +51:,/ ds0

shdolqj orrvho| wr wkh mxvwl�fdwlrq r�huhg lq Urwhpehuj dqg Zrrgirug +4<<;,1

Mxgjlqj e| wkh qxpehu ri sdshuv zulwwhq e| Ihghudo Uhvhuyh hfrqrplvwv wkdw iro0

orz wklv ohdg/ wklv irupxodwlrq grhv qrw vhhp rxw ri v|qf zlwk wkh zd| prqhwdu|

srolf| rshudwhv lq sudfwlfh +dw ohdvw lpsolflwo|,154 Wkh wdujhw ohyho ri rxwsxw lv

w|slfdoo| wdnhq wr eh wkh qdwxudo ohyho ri rxwsxw/ edvhg rq wkh lghd wkdw wklv lv

wkh ohyho ri rxwsxw wkdw zrxog rewdlq devhqw dq| zdjh dqg sulfh iulfwlrqv1 \hw/ li

glvwruwlrqv h{lvw lq wkh hfrqrp| +h1j1/ lpshuihfw frpshwlwlrq ru wd{hv,/ d fdvh fdq

eh pdgh wkdw wkh zhoiduh pd{lpl}lqj ohyho ri rxwsxw pd| h{fhhg lwv qdwxudo ohyho1

Wklv lvvxh ehfrphv lpsruwdqw lq wkh frqwh{w ri srolf| fuhglelolw|/ exw zh ghihu lw

iru qrz1

Zkdw vkrxog eh wkh wdujhw udwh ri lq dwlrq lv shukdsv dq hyhq pruh hskhphudo

txhvwlrq/ dv lv wkh lvvxh ri zkdw vkrxog eh wkh uhodwlyh zhljkw dvvljqhg wr rxwsxw

dqg lq dwlrq orvvhv1 Lq wkh X1V1/ srolf|0pdnhuv dujxh wkdw �sulfh vwdelolw|� vkrxog

54Vhh/ iru h{dpsoh/ Zlooldpv +4<<:, dqg uhihuhqfhv wkhuhlq1
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eh wkh xowlpdwh jrdo1 Exw wkh| gh�qh sulfh vwdelolw| dv wkh lq dwlrq udwh dw zklfk

lq dwlrq lv qr orqjhu d sxeolf frqfhuq1 Lq sudfwlfh/ lw lv dujxhg wkdw dq lq dwlrq

udwh ehwzhhq rqh dqg wkuhh shufhqw vhhpv wr phhw wklv gh�qlwlrq +h1j1/ Ehuqdqnh

dqg Plvknlq/ 4<<:,1 D ixuwkhu mxvwl�fdwlrq iru wklv fulwhuld lv wkdw wkh r!fldo sulfh

lqglfhv pd| eh ryhuvwdwlqj wkh wuxh lq dwlrq udwh e| d shufhqw ru wzr/ dv dujxhg

uhfhqwo| e| wkh Ervnlq Frpplvvlrq1 Lq wklv uhjdug/ lqwhuhvwlqjo|/ wkh Exqghvedqn

kdv kdg iru d orqj wlph dq r!fldo lq dwlrq wdujhw ri wzr shufhqw155 Wkh| vlploduo|

dujxh wkdw wklv srvlwlyh udwh ri lq dwlrq lv frqvlvwhqw zlwk sulfh vwdelolw|/ dqg flwh

phdvxuhphqw huuru dv rqh ri wkh uhdvrqv +Fodulgd dqg Jhuwohu/ 4<<:,1

Lw lv fohdu wkdw wkh h{shulhqfh ri 4<:3v dzdnhqhg srolf|0pdnhuv wr wkh frvwv ri

kljk lq dwlrq +GhOrqj/ 4<<:,1 Rwkhuzlvh/ wkhuh lv qr gluhfwo| revhuydeoh lqglfdwru

ri wkh uhodwlyh zhljkwv dvvljqhg wr rxwsxw dqg lq dwlrq remhfwlyhv1 Qru/ dujxhv

Eolqghu +4<<:,/ lv wkhuh dq| reylrxv frqvhqvxv dprqj srolf|0pdnhuv derxw zkdw

wkhvh zhljkwv uhdoo| duh lq sudfwlfh1 Lw lv wuxh wkdw wkhuh kdv ehhq d jurzlqj

frqvhqvxv wkdw wkh sulpdu| dlp ri prqhwdu| srolf| eh wr frqwuro lq dwlrq +vhh/

h1j1/ Ehuqdqnh dqg Plvknlq/ 4<<:,1 Exw wklv glvfxvvlrq lq pdq| uhvshfwv lv derxw

zkdw nlqg ri srolf| uxoh pd| eh ehvw/ dv rssrvhg wr zkdw wkh xqghuo|lqj zhoiduh

ixqfwlrq orrnv olnh1

Iru rxu sxusrvhv/ krzhyhu/ lw lv uhdvrqdeoh wr wdnh wkh lq dwlrq wdujhw dqg

suhihuhqfh sdudphwhuv dv jlyhq dqg vlpso| h{soruh wkh lpsolfdwlrqv iru rswlpdo

srolf| uxohv1

55Wzr shufhqw lv dovr wkh xsshu erxqg ri wkh lq dwlrq wdujhw udqjh hvwdeolvkhg e| wkh Hxur0
shdq Fhqwudo Edqn1 Rq wkh rwkhu kdqg/ Ihogvwhlq +4<<:, dujxhv wkdw wkh wd{ glvwruwlrqv wkdw
dulvh ehfdxvh frusrudwh dqg shuvrqdo lqfrph wd{hv duh qrw lqgh{hg wr lq dwlrq mxvwli| prylqj
iurp wkuhh shufhqw wr }hur lq dwlrq1
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5161 Wkh Srolf| Sureohp dqg Glvfuhwlrq yhuvxv Uxohv

Wkh srolf| sureohp lv wr fkrrvh d wlph sdwk iru wkh lqvwuxphqw �| wr hqjlqhhu wlph

sdwkv ri wkh wdujhw yduldeohv %| dqg Z| wkdw pd{lpl}h wkh remhfwlyh ixqfwlrq +51:,/

vxemhfw wr wkh frqvwudlqwv rq ehkdylru lpsolhg e| +514, dqg +515,1 Wklv irupxodwlrq

lv lq pdq| zd|v lq wkh wudglwlrq ri wkh fodvvlf Mdq Wlqehujhq +4<85,2 Khqul Wkhlo

+4<94, +WW, wdujhwv dqg lqvwuxphqwv sureohp1 Dv zlwk WW/ wkh frpelqdwlrq ri

txdgudwlf orvv dqg olqhdu frqvwudlqwv |lhogv d fhuwdlqw| htxlydohqw ghflvlrq uxoh iru

wkh sdwk ri wkh lqvwuxphqw1 Wkh rswlpdo ihhgedfn uxoh/ lq jhqhudo/ uhodwhv wkh

lqvwuxphqw wr wkh vwdwh ri wkh hfrqrp|1

Wkhuh lv/ krzhyhu/ dq lpsruwdqw gl�huhqfh iurp wkh fodvvlf sureohp= Wkh

wdujhw yduldeohv ghshqg qrw rqo| rq wkh fxuuhqw srolf| exw dovr rq h{shfwdwlrqv

derxw ixwxuh srolf|= Wkh rxwsxw jds ghshqgv rq wkh ixwxuh sdwk ri wkh lqwhuhvw

udwh +htxdwlrq 518,> dqg/ lq wxuq/ lq dwlrq ghshqgv rq wkh fxuuhqw dqg h{shfwhg

ixwxuh ehkdylru ri wkh rxwsxw jds +htxdwlrq 519,1 Dv Ilqq N|godqg dqg Hgzdug

Suhvfrww +4<::, ruljlqdoo| hpskdvl}hg/ lq wklv nlqg ri hqylurqphqw/ fuhglelolw| ri

ixwxuh srolf| lqwhqwlrqv ehfrphv d fulwlfdo lvvxh1 Iru h{dpsoh/ d fhqwudo edqn wkdw

fdq fuhgleo| vljqdo lwv lqwhqw wr pdlqwdlq lq dwlrq orz lq wkh ixwxuh pd| eh deoh

wr uhgxfh fxuuhqw lq dwlrq zlwk ohvv frvw lq whupv ri rxwsxw uhgxfwlrq wkdq pljkw

rwkhuzlvh eh uhtxluhg561 Lq vhfwlrq 7/ zh looxvwudwh wklv srlqw h{solflwo|1

Iurp wkh vwdqgsrlqw ri srolf| ghvljq/ wkh lvvxh lv wr lghqwli| zkhwkhu vrph w|sh

56Lq wklv uhjdug/ zh vwuhvv ixuwkhu wkdw/ lq frqwudvw wr frqyhqwlrqdo zlvgrp/ wkh lvvxh ri
fuhglelolw| lq prqhwdu| srolf| lv qrw wlhg wr fhqwudo edqn remhfwlyhv ryhu rxwsxw1 Lq wkh fodvvlf/
Eduur2Jrugrq +4<;6, irupxodwlrq +dqg frxqwohvv sdshuv wkhuhdiwhu,/ wkh fhqwudo edqn*v ghvluh
wr sxvk rxwsxw deryh srwhqwldo rxwsxw deryh jlyhv ulvh wr wkh fuhglelolw| sureohp1 Krzhyhu/
dv zh pdnh fohdu lq vhfwlrq 7/ jdlqv iurp frpplwphqw srwhqwldoo| hphujh zkhqhyhu sulydwh
vhfwru ehkdylru ghshqgv rq eholhiv derxw ixwxuh/ hyhq li fhqwudo edqn remhfwlyhv ryhu rxwsxw duh
shuihfwo| doljqhg1
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ri fuhglelolw|0hqkdqflqj frpplwphqw pd| eh ghvludeoh1 Dqvzhulqj wklv txhvwlrq

erlov grzq wr frpsdulqj rswlpdo srolf| xqghu glvfuhwlrq yhuvxv uxohv +xvlqj wkh

whuplqrorj| ri wkh olwhudwxuh,1 Lq rxu frqwh{w/ d fhqwudo edqn rshudwlqj xqghu

glvfuhwlrq fkrrvhv wkh fxuuhqw lqwhuhvw udwh e| uhrswlpl}lqj hyhu| shulrg1 Dq|

surplvhv pdgh lq wkh sdvw gr qrw frqvwudlq fxuuhqw srolf|1 Xqghu d uxoh/ lw

fkrrvhv d sodq iru wkh sdwk ri wkh lqwhuhvw udwhv wkdw lw vwlfnv wr iruhyhu1 Wkh sodq

pd| fdoo iru dgmxvwlqj wkh lqwhuhvw udwh lq uhvsrqvh wr wkh vwdwh ri wkh hfrqrp|/

exw erwk wkh qdwxuh dqg vl}h ri wkh uhvsrqvh duh hwfkhg lq vwrqh1

Wzr srlqwv qhhg wr eh hpskdvl}hg1 Iluvw/ wkh nh| glvwlqfwlrq ehwzhhq glv0

fuhwlrq dqg uxohv lv zkhwkhu fxuuhqw frpplwphqwv frqvwudlq wkh ixwxuh frxuvh ri

srolf| lq dq| fuhgleoh zd|1 Lq hdfk lqvwdqfh/ wkh rswlpdo rxwfrph lv d ihhgedfn

srolf| wkdw uhodwhv wkh srolf| lqvwuxphqw wr wkh fxuuhqw vwdwh ri wkh hfrqrp| lq

d yhu| vshfl�f zd|1 Wkh wzr dssurdfkhv gl�hu/ krzhyhu/ lq wkhlu lpsolfdwlrqv iru

wkh olqn ehwzhhq srolf| lqwhqwlrqv dqg sulydwh vhfwru eholhiv1 Xqghu glvfuhwlrq/ d

shufhswlyh sulydwh vhfwru irupv lwv h{shfwdwlrqv wdnlqj lqwr dffrxqw krz wkh fhq0

wudo edqn dgmxvwv srolf|/ jlyhq wkdw wkh fhqwudo edqn lv iuhh wr uh0rswlpl}h hyhu|

shulrg1 Wkh udwlrqdo h{shfwdwlrqv htxloleulxp wkxv kdv wkh surshuw| wkh fhqwudo

edqn kdv qr lqfhqwlyh wr fkdqjh lwv sodqv lq dq xqh{shfwhg zd|/ hyhq wkrxjk lw

kdv wkh glvfuhwlrq wr gr vr1 +Iru wklv uhdvrq/ wkh srolf| wkdw hphujhv lq htxlole0

ulxp xqghu glvfuhwlrq lv whuphg �wlph frqvlvwhqw1�, Lq frqwudvw/ xqghu d uxoh/ lw lv

vlpso| wkh elqglqj frpplwphqw wkdw pdnhv wkh srolf| eholhydeoh lq htxloleulxp1

Vhfrqg/ +lw vkrxog doprvw jr zlwkrxw vd|lqj wkdw, wkh prghov zh xvh duh

qrzkhuh qhdu wkh srlqw zkhuh lw lv srvvleoh wr rewdlq d wljkwo| vshfl�hg srolf| uxoh

wkdw frxog eh uhfrpphqghg iru sudfwlfdo xvh zlwk juhdw frq�ghqfh1 Qrqhwkhohvv/

lw lv xvhixo wr zrun wkurxjk wkh fdvhv ri glvfuhwlrq dqg uxohv lq rughu wr ghyhors d
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vhw ri qrupdwlyh jxlgholqhv iru srolf| ehkdylru1 Dv Wd|oru +4<<6d, dujxhv/ frpprq

vhqvh dssolfdwlrq ri wkhvh jxlgholqhv pd| lpsuryh wkh shuirupdqfh ri prqhwdu|

srolf|1 Zh h{sdqg rq wklv srlqw odwhu1 Lq dgglwlrq/ xqghuvwdqglqj wkh txdolwdwlyh

gl�huhqfhv ehwzhhq rxwfrphv xqghu glvfuhwlrq yhuvxv uxohv fdq surylgh ohvvrqv iru

wkh lqvwlwxwlrqdo ghvljq ri prqhwdu| srolf|1 Iru h{dpsoh/ dv zh glvfxvv/ Urjr�*v

+4<;8, lqvljkwixo dqdo|vlv ri wkh ehqh�wv ri d frqvhuydwlyh fhqwudo edqn fkdlupdq

lv d surgxfw ri wklv w|sh ri dqdo|vlv1 Ilqdoo|/ vlpso| xqghuvwdqglqj wkh txdolwd0

wlyh dvshfwv ri rswlpdo srolf| pdqdjhphqw xqghu glvfuhwlrq fdq surylgh xvhixo

qrupdwlyh lqvljkwv/ dv zh vkrz vkruwo|1

Zh surfhhg lq wkh qh{w vhfwlrq wr ghulyh wkh rswlpdo srolf| xqghu glvfuhwlrq1

Lq d vxevhtxhqw vhfwlrq zh wkhq hydoxdwh wkh lpsolfdwlrqv ri frpplwphqw1

61 Rswlpdo Prqhwdu| Srolf| zlwkrxw Frpplwphqw

Zh ehjlq zlwk wkh fdvh zlwkrxw frpplwphqw +�glvfuhwlrq�, iru wzr uhdvrqv1 Iluvw/

dw d edvlf ohyho wklv vfhqdulr dffrugv ehvw zlwk uhdolw|1 Lq sudfwlfh/ qr pdmru

fhqwudo edqn pdnhv dq| nlqg ri elqglqj frpplwphqw ryhu wkh frxuvh ri lwv ixwxuh

prqhwdu| srolf|1 Lq wklv uhvshfw/ lw vhhpv sdudprxqw wr xqghuvwdqg wkh qdwxuh

ri rswlpdo srolf| lq wklv hqylurqphqw1 Vhfrqg/ dv zh kdyh mxvw glvfxvvhg/ wr

ixoo| frpsuhkhqg wkh srvvleoh jdlqv iurp frpplwphqw wr d srolf| uxoh dqg rwkhu

lqvwlwxwlrqdo ghylfhv wkdw pljkw hqkdqfh fuhglelolw|/ lw lv qhfhvvdu| wr xqghuvwdqg

zkdw wkh ehqfkpdun fdvh ri glvfuhwlrq |lhogv1

Xqghu glvfuhwlrq/ hdfk shulrg wkh fhqwudo edqn fkrrvhv wkh wulsohw i%|c Z|c �|j/
frqvlvwlqj ri wkh wzr wdujhw yduldeohv dqg wkh srolf| lqvwuxphqw/ wr pd{lpl}h wkh

remhfwlyh +51:, vxemhfw wr wkh djjuhjdwh vxsso| fxuyh +515, dqg wkh LV fxuyh/ +514,1
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Lw lv frqyhqlhqw wr glylgh sureohp lqwr wzr vwdjhv= Iluvw/ wkh fhqwudo edqn fkrrvhv

%| dqg Z| wr pd{lpl}h wkh remhfwlyh +51:,/ jlyhq wkh lq dwlrq htxdwlrq +515,157

Wkhq/ frqglwlrqdo rq wkh rswlpdo ydoxhv ri %| dqg Z|/ lw ghwhuplqhv wkh ydoxh ri �|

lpsolhg e| wkh LV fxuyh +514, +l1h1/ wkh lqwhuhvw udwh wkdw zloo vxssruw %| dqg Z|,1

Vlqfh lw fdqqrw fuhgleo| pdqlsxodwh eholhiv lq wkh devhqfh ri frpplwphqw/ wkh

fhqwudo edqn wdnhv sulydwh vhfwru h{shfwdwlrqv dv jlyhq lq vroylqj wkh rswlpl}dwlrq

sureohp158 +Wkhq/ frqglwlrqdo rq wkh fhqwudo edqn*v rswlpdo uxoh/ wkh sulydwh

vhfwru irupv eholhiv udwlrqdoo|1, Ehfdxvh wkhuh duh qr hqgrjhqrxv vwdwh yduldeohv/

wkh �uvw vwdjh ri wkh srolf| sureohp uhgxfhv wr wkh iroorzlqj vhtxhqfh ri vwdwlf

rswlpl}dwlrq sureohpv=59 Hdfk shulrg/ fkrrvh %| dqg Z| wr pd{lpl}h

��

2
dk%2

| n Z2
| o n 8| +614,

vxemhfw wr

Z| ' b %| n s| +615,

57Vlqfh doo wkh txdolwdwlyh uhvxowv zh ghulyh vwhp pdlqo| iurp wkh �uvw vwdjh sureohq/ zkdw
lv fulwlfdo lv wkh qdwxuh ri wkh vkruw uxq Skloolsv fxuyh1 Iru rxu edvholqh dqdo|vlv/ zh xvh wkh
Skloolsvfxuyh lpsolhg wkh Qhz Nh|qhvldq prgho1 Lq vhfwlrq 9 zh frqvlghu d yhu| jhqhudo Skloolsv
fxuyh wkdw lv d k|eulg ri gl�huhqw dssurdfkhv dqg vkrz wkdw wkh txdolwdwlyh uhvxowv uhpdlq lqwdfw1
Lw lv lq wklv vhqvh wkdw rxu dqdo|vlv lv txlwh urexvw1

58Zh duh ljqrulqj wkh srvvlelolw| ri uhsxwdwlrqdo htxloleuld wkdw frxog vxssruw d pruh h!flhqw
rxwfrph1 Wkdw lv/ lq wkh odqjxdjh ri jdph wkhru|/ zh uhvwulfw dwwhqwlrq wr Pdunry shuihfw
htxloleuld1 Rqh lvvxh wkdw dulvhv zlwk uhsxwdwlrqdo htxloleuld lv wkdw wkhuh duh pxowlsolflw| ri
srvvleoh htxloleuld1 Urjr� +4<;:, dujxhv wkdw wkh iudjlolw| ri wkh uhvxowlqj htxloleuld lv dq
xqvdwlvidfwru| ihdwxuh ri wklv dssurdfk1 Vhh dovr/ Luhodqg +4<<9e,1 Rq wkh rwkhu kdqg/ Fkdul/
Fkulvwldqr dqg Hlfkhqedxp +4<<;, dujxh wkdw wklv lqghwhuplqdf| frxog surylgh d vrxufh ri
exvlqhvv  xfwxdwlrqv1

59 Lq vhfwlrq 9/ zh vroyh iru wkh rswlpxp xqghu glvfuhwlrq iru wkh fdvh zkhuh dq hqgrjhqrxv
vwdwh yduldeoh lv suhvhqw1 Zlwklq wkh Pdunry shuihfw htxloleulxp/ wkh fhqwudo edqn wdnhv sulydwh
vhfwru eholhiv dv d jlyhq ixqfwlrq ri wkh hqgrjhqrxv vwdwh1
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wdnlqj dv jlyhq 8| dqg s|/ zkhuh 8| � � �
2
.|iS"

�'� q
�dk%2

|n� n Z2
|n�oj dqg s| �

q .|Z|n� n �|� Htxdwlrqv +614, dqg +615, vlpso| uhirupxodwh +51:, dqg +515, lq d

zd| wkdw pdnhv wudqvsduhqw wkdw/ xqghu glvfuhwlrq/ +d, ixwxuh lq dwlrq dqg rxwsxw

duh qrw d�hfwhg e| wrgd|*v dfwlrqv/ dqg +e, wkh fhqwudo edqn fdqqrw gluhfwo|

pdqlsxodwh h{shfwdwlrqv1

Wkh vroxwlrq wr wkh �uvw vwdjh sureohp |lhogv wkh iroorzlqj rswlpdolw| frqgl0

wlrq=

%| ' �b

k
Z| +616,

Wklv frqglwlrq lpsolhv vlpso| wkdw wkh fhqwudo edqn sxuvxh d �ohdq djdlqvw wkh

zlqg� srolf|= Zkhqhyhu lq dwlrq lv deryh wdujhw/ frqwudfw ghpdqg ehorz fdsdf0

lw| +e| udlvlqj wkh lqwhuhvw udwh,> dqg ylfh0yhuvd zkhq lw lv ehorz wdujhw1 Krz

djjuhvvlyho| wkh fhqwudo edqn vkrxog uhgxfh %| ghshqgv srvlwlyho| rq wkh jdlq lq

uhgxfhg lq dwlrq shu xqlw ri rxwsxw orvv/ bc dqg lqyhuvho| rq wkh uhodwlyh zhljkw

sodfhg rq rxwsxw orvvhv/ k�

Wr rewdlq uhgxfhg irup h{suhvvlrqv iru %| dqg Z|c frpelqh wkh rswlpdolw|

frqglwlrq +616, zlwk wkh djjuhjdwh vxsso| fxuyh +515,/ dqg wkhq lpsrvh wkdw sulydwh

vhfwru h{shfwdwlrqv duh udwlrqdo=

%| ' �b^ �| +617,

Z| ' k^ �| +618,

zkhuh
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Wkh rswlpdo ihhgedfn srolf| iru wkh lqwhuhvw udwh lv wkhq irxqg e| vlpso| lqvhuwlqj

wkh ghvluhg ydoxh ri %| lq wkh LV fxuyh +514 ,=

�| ' �Z .|Z|n� n
�

)
}| +619,

zkhuh

�Z ' � n
E�� 4�b

4)k
: �

.|Z|n� ' 4 Z| ' 4k^ �|

Wklv frpsohwhv wkh irupdo ghvfulswlrq ri wkh rswlpdo srolf|1

Iurp wklv uhodwlyho| sduvlprqlrxv vhw ri h{suhvvlrqv wkhuh hphujh d qxpehu ri

nh| uhvxowv wkdw duh uhdvrqdeo| urexvw �qglqjv ri wkh olwhudwxuh=

Uhvxow 4=1 Wr wkh h{whqw frvw sxvk lq dwlrq lv suhvhqw/ wkhuh h{lvwv d vkruw

uxq wudgh0r� ehwzhhq lq dwlrq dqg rxwsxw yduldelolw|1

Wklv uhvxow zdv ruljlqdoo| hpskdvl}hg e| Wd|oru +4<:<, dqg lv dq lpsruwdqw

jxlglqj sulqflsoh lq pdq| dssolhg vwxglhv ri prqhwdu| srolf| wkdw kdyh iroorzhg15:

5:Iru vrph uhfhqw h{dpsohv/ vhh Zlooldpv +4<<:,/ Ixkuhu +4<<:d, dqg Ruskdqlghv/ Vpdoo/
Zlofr{ dqg Zlhodqg +4<<:,1 Dq h{fhswlrq/ krzhyhu/ lv Mrydqrylf dqg Xhgd +4<<:, zkr ghprq0
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D xvhixo zd| wr looxvwudwh wkh wudgh0r� lpsolhg e| wkh prgho lv wr frqvwuxfw wkh

fruuhvsrqglqj h!flhqw srolf| iurqwlhu1 Wkh ghylfh lv d orfxv ri srlqwv wkdw fkdu0

dfwhul}h krz wkh xqfrqglwlrqdo vwdqgdug ghyldwlrqv ri rxwsxw dqg lq dwlrq xqghu

wkh rswlpdo srolf|/ j% dqg jZ c ydu| zlwk fhqwudo edqn suhihuhqfhv/ dv gh�qhg e| k�

Iljxuh 4 sruwud|v wkh h!flhqw srolf| iurqwlhu iru rxu edvholqh prgho15; Lq Ej%c jZ�

vsdfh wkh orfxv lv grzqzdug vorslqj dqg frqyh{ wr wkh ruljlq1 Srlqwv wr wkh uljkw

ri wkh iurqwlhu duh lqh!flhqw1 Srlqwv wr wkh ohiw duh lqihdvleoh1 Dorqj wkh iurqwlhu

wkhuh lv d wudgh0r�= Dv k ulvhv +lqglfdwlqj uhodwlyho| juhdwhu suhihuhqfh iru rxwsxw

vwdelolw|,/ wkh rswlpdo srolf| hqjlqhhuv d orzhu vwdqgdug ghyldwlrq ri rxwsxw/ exw

dw wkh h{shqvh ri kljkhu lq dwlrq yrodwlolw|1 Wkh olplwlqj fdvhv duh lqvwuxfwlyh=

Dv k $ f= j% '
j�

b
( jZ ' f +61:,

Dv k $ 4 G j% ' f( jZ '
j�

�� q4
+61;,

zkhuh j� lv wkh vwdqgdug ghyldwlrq ri wkh frvw sxvk lqqrydwlrq1

Lw lv lpsruwdqw wr hpskdvl}h wkdw wkh wudgh0r� hphujhv rqo| li frvw sxvk lq0

 dwlrq lv suhvhqw1 Lq wkh devhqfh ri frvw lq dwlrq +l1h1/ zlwk j� ' f�/ wkhuh lv qr

wudgh0r�11 Lq wklv lqvwdqfh/ lq dwlrq ghshqgv rqo| rq fxuuhqw dqg ixwxuh ghpdqg1

E| dgmxvwlqj lqwhuhvw udwhv wr vhw %| ' fc ; |/ wkh fhqwudo edqn lv deoh wr klw

lwv lq dwlrq dqg rxwsxw wdujhwv vlpxowdqhrxvo|/ doo wkh wlph1 Li frvw sxvk idfwruv

gulyh lq dwlrq/ krzhyhu/ lw lv rqo| srvvleoh wr uhgxfh lq dwlrq lq wkh qhdu whup e|

vwudwh wkdw lq dq hqylurqphqw ri lqfrpsohwh frqwudfwlqj/ lqfuhdvhg glvshuvlrq ri sulfhv pd|
uhgxfh rxwsxw1 Vwdelol}lqj sulfhv lq wklv hqylurqphqw wkhq udlvhv rxwsxw1

5;Htxdwlrqv +617, dqg +618, gh�qh wkh iurqwlhu iru wkh edvholqh prgho1
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frqwudfwlqj ghpdqg1 Wklv frqvlghudwlrq ohdgv wr wkh qh{w uhvxow=

Uhvxow 5= Wkh rswlpdo srolf| lqfrusrudwhv lq dwlrq wdujhwlqj lq wkh vhqvh wkdw

lw uhtxluhv wr dlp iru frqyhujhqfh ri lq dwlrq wr lwv wdujhw ryhu wlph1 H{wuhph lq0

 dwlrq wdujhwlqj/ krzhyhu/ l1h1/ dgmxvwlqj srolf| wr lpphgldwho| uhdfk dq lq dwlrq

wdujhw lv rswlpdo xqghu rqo| rqh ri wzr flufxpvwdqfhv= +4, frvw sxvk lq dwlrq lv

devhqw> ru +5, wkhuh lv qr frqfhuq iru rxwsxw ghyldwlrqv +l1h1/ k ' f��

Lq wkh jhqhudo fdvh/ zlwk k : f dqg j� : f/ wkhuh lv judgxdo frqyhujhqfh ri

lq dwlrq edfn wr wdujhw1 Iurp htxdwlrqv +618, dqg +517,/ xqghu wkh rswlpdo srolf|

*�4
�<"

.|iZ|n�j ' *�4
�<"

k^4� �| ' f

Lq wklv irupdo vhqvh/ wkh rswlpdo srolf| hpehgv lq dwlrq wdujhwlqj15< Zlwk h{rjh0

qrxv frvw sxvk lq dwlrq/ srolf| d�hfwv wkh jds ehwzhhq lq dwlrq dqg lwv wdujhw

dorqj wkh frqyhujhqw sdwk/ exw qrw wkh udwh ri frqyhujhqfh1 Lq frqwudvw/ lq wkh

suhvhqfh ri hqgrjhqrxv lq dwlrq shuvlvwhqfh/ srolf| zloo jhqhudoo| d�hfw wkh udwh

ri frqyhujhqfh dv zhoo/ dv zh glvfxvv odwhu1

Wkh frqglwlrqv iru h{wuhph lq dwlrq wdujhwlqj fdq eh vhhq lpphgldwho| iurp

lqvshfwlrq ri htxdwlrqv +61:, dqg +61;,1 Zkhq j� ' f +qr frvw sxvk lq dwlrq,/

dgmxvwlqj srolf| wr lpphgldwho| klw wkh lq dwlrq wdujhw lv rswlpdo/ uhjdugohvv ri

suhihuhqfhv1 Vlqfh wkhuh lv qr wudgh0r� lq wklv fdvh/ lw lv qhyhu frvwo| wr wu| wr

plqlpl}h lq dwlrq yduldelolw|1 Lq dwlrq ehlqj wkh rqo| frqfhuq ri srolf| surylghv

wkh rwkhu udwlrqdoh iru h{wuhph lq dwlrq wdujhwlqj1 Dv htxdwlrq +61:, lqglfdwhv/ lw

5<Qrwh khuh wkdw rxu gh�qlwlrq lv vrphzkdw gl�huhqw iurp Vyhqvvrq +4<<:d,/ zkr gh�qhv
lq dwlrq wdujhwlqj lq whupv ri wkh zhljkwv rq wkh remhfwlyh ixqfwlrq/ l1h1/ kh gh�qhv wkh fdvh
zlwk � @ 3 dv fruuhvsrqglqj wr vwulfw lq dlwrq wdujhwlqj dqg � A 3 dv fruuhvsrqglqj wr  h{leoh
lq dwrq wdujhwlqj1
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lv rswlpdo wr plqlpl}h lq dwlrq yduldqfh li k ' fc hyhq zlwk frvw sxvk lq dwlrq

suhvhqw1

Uhvxow 5 looxvwudwhv zk| vrph frq lfwlqj ylhzv derxw wkh rswlpdo wudqvlwlrq

sdwk wr wkh lq dwlrq wdujhw kdyh hphujhg lq wkh olwhudwxuh1 Pduylq Jrrgiulhqg

dqg Urehuw Nlqj +4<<:,/ iru h{dpsoh/ dujxh lq idyru ri h{wuhph lq dwlrq wdujhw0

lqj1 Vyhqvvrq +4<<:d/ 4<<:e, dqg Odxuhqfh Edoo +4<<:, vxjjhvw wkdw/ lq jhqhudo/

judgxdo frqyhujhqfh ri lq dwlrq lv rswlpdo1 Wkh gl�huhqfh vwhpv iurp wkh wuhdw0

phqw ri frvw sxvk lq dwlrq= Lw lv devhqw lq wkh Jrrgiulhqg0Nlqj sdudgljp/ exw

yhu| pxfk d idfwru lq wkh Vyhqvvrq dqg Edoo iudphzrunv1

Uhvxowv 4 dqg 5 shuwdlq wr wkh ehkdylru ri wkh wdujhw yduldeohv1 Zh qrz vwdwh

vhyhudo uhvxowv uhjduglqj wkh ehkdylru ri wkh srolf| lqvwuxphqw/ �|1

Uhvxow 6= Xqghu wkh rswlpdo srolf|/ lq uhvsrqvh wr d ulvh lq h{shfwhg lq dwlrq/

qrplqdo udwhv vkrxog ulvh vx!flhqwo| wr lqfuhdvh uhdo udwhv1 Sxw gl�huhqwo|/ lq wkh

rswlpdo uxoh iru wkh qrplqdo udwh/ wkh frh!flhqw rq h{shfwhg lq dwlrq vkrxog h{fhhg

xqlw|1

Uhvxow 6 lv wudqvsduhqw iurp htxdwlrq +619,1 Lw vlpso| uh hfwv wkh lpsolflw

wdujhwlqj ihdwxuh ri rswlpdo srolf| ghvfulehg lq Uhvxow 51 Zkhqhyhu lq dwlrq lv

deryh wdujhw/ wkh rswlpdo srolf| uhtxluhv udlvlqj uhdo udwhv wr frqwudfw ghpdqg1

Wkrxjk wklv sulqflsoh pd| vhhp reylrxv/ lw surylghv d yhu| vlpsoh fulwhuld iru

hydoxdwlqj prqhwdu| srolf|1 Iru h{dpsoh/ Fodulgd/ Jhuwohu dqg Jdol +4<<:, �qg

wkdw X1V1 prqhwdu| srolf| lq wkh suh0Yrofnhu hud ri 4<9304<:< ylrodwhg wklv vwudw0

hj|1 Ihghudo Uhvhuyh srolf| whqghg wr dffrpprgdwh udwkhu wkdq �jkw lqfuhdvhv lq

h{shfwhg lq dwlrq1 Qrplqdo udwhv dgmxvwhg/ exw qrw vx!flhqwo| wr udlvh uhdo udwhv1

Wkh shuvlvwhqw kljk lq dwlrq gxulqj wklv hud pd| kdyh ehhq wkh hqg surgxfw ri

wkh idloxuh wr udlvh uhdo udwhv xqghu wkhvh flufxpvwdqfhv1 Vlqfh 4<:</ krzhyhu/ wkh
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Ihghudo Uhvhuyh dsshduv wr kdyh dgrswhg wkh nlqg ri lpsolflw lq dwlrq wdujhwlqj

vwudwhj| wkdw htxdwlrq +619, vxjjhvwv1 Ryhu wklv shulrg/ wkh Ihg kdv v|vwhpdwlfdoo|

udlvhg uhdo udwhv lq uhvsrqvh wr dqwlflsdwhg lqfuhdvhv lq lq dwlrqdu| h{shfwdwlrqv1

Zh uhwxuq wr wklv lvvxh odwhu1

Uhvxow 7= Wkh rswlpdo srolf| fdoov iru dgmxvwlqj wkh lqwhuhvw udwh wr shuihfwo|

r�vhw ghpdqg vkrfnv/ }|c exw shuihfwo| dffrpprgdwh vkrfnv wr srwhqwldo rxwsxw/ 5|/

e| nhhslqj wkh qrplqdo udwh frqvwdqw1

Wkdw srolf| vkrxog r�vhw ghpdqg vkrfnv lv wudqvsduhqw iurp wkh srolf| uxoh

+619,1 Khuh wkh vlpsoh lghd lv wkdw frxqwhulqj ghpdqg vkrfnv sxvkhv erwk rxwsxw

dqg lq dwlrq lq wkh uljkw gluhfwlrq1 Ghpdqg vkrfnv gr qrw irufh d vkruw uxq

wudgh0r� ehwzhhq rxwsxw dqg lq dwlrq1

Vkrfnv wr srwhqwldo rxwsxw dovr gr qrw irufh d vkruw uxq wudgh0r�11 Exw wkh|

uhtxluh d txlwh gl�huhqw srolf| uhvsrqvh1 Wkxv/ h1j1/ d shupdqhqw ulvh lq sur0

gxfwlylw| udlvhv srwhqwldo rxwsxw/ exw lw dovr udlvhv rxwsxw ghpdqg lq d shuihfwo|

r�vhwwlqj pdqqhu/ gxh wr wkh lpsdfw rq shupdqhqw lqfrph163 Dv d frqvhtxhqfh

wkh rxwsxw jds grhv qrw fkdqjh1 Lq wxuq/ wkhuh lv qr fkdqjh lq lq dwlrq1 Wkxv/

wkhuh lv qr uhdvrq wr udlvh lqwhuhvw udwhv/ ghvslwh wkh ulvh lq rxwsxw164 Lqghhg/

wklv nlqg ri vfhqdulr vhhpv wr ghvfuleh zhoo wkh fxuuhqw ehkdylru ri prqhwdu|

srolf|1 Rxwsxw jurzwk zdv vxevwdqwldoo| deryh wuhqg lq uhfhqw wlphv/ exw zlwk

63 Lq wklv h{shulphqw zh duh kroglqj frqvwdqw wkh LV vkrfn jw= Vlqfh jw @ ^+hw�}w,�Hw+hw.4�
}w.4,`> +vhh irrwqrwh <,/ wklv erlov grzq wr dvvxplqj hlwkhu wkdw wkh vkrfn wr }w lv shupdqhqw
+vr wkdw Hw}w.4 � }w @ 3, ru wkdw hw dgmxvwv lq d zd| wr r�vhw pryhphqwv lq jw=

64Wkdw prqhwdu| srolf| vkrxog dffrpprgdwh pryhphqwv lq srwhqwldo JGS lv d wkhph ri wkh
uhfhqw olwhudwxuh +h1j1/ Dl|djdul dqg Eudxq/ 4<<:/ Fduovwurp dqg Ixhuvw/ 4<<8/ Luhodqg/ 4<<9d
dqg Urwhpehuj dqg Zrrgirug/ 4<<:,1 Wklv ylhz zdv dovr vwuhvvhg lq pxfk hduolhu olwhudwxuh1
Vhh Iulhgpdq dqg Nxwwqhu +4<<9, iru d uhylhz1
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qr dssduhqw dffrpsdq|lqj lq dwlrq165 Edvhg rq wkh ylhz wkdw wkh ulvh lq rxwsxw

pd| pdlqo| uh hfw surgxfwlylw| pryhphqwv/ wkh Ihghudo Uhvhuyh kdv uhvlvwhg odujh

lqwhuhvw udwh lqfuhdvhv1

Wkh fhqwudo phvvdjh ri Uhvxow 7 lv wkdw dq lpsruwdqw wdvn ri prqhwdu| srolf| lv

wr glvwlqjxlvk wkh vrxufhv ri exvlqhvv f|foh vkrfnv1 Lq wkh vlpsoh hqylurqphqw khuh

zlwk shuihfw revhuydelolw|/ wklv wdvn lv hdv|1 Odwhu zh h{soruh vrph lpsolfdwlrqv

ri uhod{lqj wklv dvvxpswlrq1

71 Fuhglelolw| dqg wkh Jdlqv iurp Frpplwphqw

Vlqfh wkh slrqhhulqj zrun ri N|godqg dqg Suhvfrww +4<::,/ Urehuw Eduur dqg

Gdylg Jrugrq +4<;6,/ dqg Urjr� +4<;8,/ d yroxplqrxv olwhudwxuh kdv ghyhorshg

rq wkh lvvxh ri fuhglelolw| ri prqhwdu| srolf|166 Iurp wkh vwdqgsrlqw ri rewdlqlqj

sudfwlfdo lqvljkwv iru srolf|/ zh �qg lw xvhixo wr glylgh wkh sdshuv lqwr wzr vwudqgv1

Wkh �uvw iroorzv gluhfwo| iurp wkh vhplqdo sdshuv dqg kdv uhfhlyhg e| idu wkh prvw

dwwhqwlrq lq dfdghplf flufohv1 Lw hpskdvl}hv wkh sureohp ri shuvlvwhqw lq dwlrqdu|

eldv xqghu glvfuhwlrq167 Wkh xowlpdwh vrxufh ri wklv lq dwlrqdu| eldv lv d fhqwudo

edqn wkdw ghvluhv wr sxvk rxwsxw deryh lwv qdwxudo ohyho1 Wkh vhfrqg lv hpskdvl}hg

pruh lq dssolhg glvfxvvlrqv ri srolf|1 Lw irfxvhv rq wkh lghd wkdw glvlq dwlqj dq

hfrqrp| pd| eh pruh sdlqixo wkdq qhfhvvdu|/ li prqhwdu| srolf| lv shufhlyhg dv

qrw ghyrwhg wr �jkwlqj lq dwlrq1 Khuh wkh vrxufh ri wkh sureohp lv vlpso| wkdw

65Vhh Orzq dqg Ulfk +4<<:, iru d glvfxvvlrq ri wkh uhfhqw �lq dwlrq sx}}oh1�
66Iru uhfhqw vxuyh|v ri wkh olwhudwxuh/ vhh Ilvfkhu +4<<8,/ PfFdooxp +4<<:, dqg Shuvvrq dqg

Wdehoolql +4<<:,1
67Zkloh wkh lq dwlrqdu| eldv uhvxow lv ehvw nqrzq h{dpsoh/ wkhuh pd| dovr eh rwkhu frvwv ri

glvfuhwlrq1 Vyhqqvrq +4<<:f,/ iru h{dpsoh/ dujxhv dovr wkdw glvfuhwlrq pd| ohdg wr wrr pxfk
lq dwlrq yduldelolw| dqg wrr olwwoh rxwsxw yduldelolw|1
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zdjh dqg sulfh vhwwlqj wrgd| pd| ghshqg xsrq eholhiv derxw zkhuh sulfhv duh

khdghg lq wkh ixwxuh/ zklfk lq wxuq ghshqgv rq wkh frxuvh ri prqhwdu| srolf|1

Wkhvh wzr lvvxhv duh vlplodu lq d vhqvh= Wkh| erwk vxjjhvw wkdw d fhqwudo edqn

wkdw fdq hvwdeolvk fuhglelolw| rqh zd| ru dqrwkhu pd| eh deoh wr uhgxfh lq dwlrq

dw orzhu frvw1 Exw wkh vrxufh ri wkh sureohp lq hdfk fdvh lv gl�huhqw lq vxewoh exw

lpsruwdqw zd|v1 Dv d frqvhtxhqfh wkh srwhqwldo hpslulfdo uhohydqfh pd| gl�hu/

dv zh glvfxvv ehorz1

Zh �uvw xvh rxu prgho wr h{srvlw wkh idprxv lq dwlrqdu| eldv uhvxow1 Zh

wkhq looxvwudwh irupdoo| krz fuhglelolw| fdq uhgxfh wkh frvw ri pdlqwdlqlqj orz

lq dwlrq/ dqg dovr glvfxvv phfkdqlvpv lq wkh olwhudwxuh wkdw kdyh ehhq vxjjhvwhg

wr lqmhfw wklv fuhglelolw|1 Dq lpsruwdqw uhvxow zh zlvk wr vwuhvv 0 dqg rqh wkdw zh

grq*w wklqn lv zlgho| xqghuvwrrg lq wkh olwhudwxuh 0 lv wkdw jdlqv iurp fuhglelolw|

hphujh hyhq zkhq fhqwudo edqn lv qrw wu|lqj wr sxvk rxwsxw deryh lwv qdwxudo

ohyho168 Wkdw lv/ dv orqj dv sulfh vhwwlqj ghshqgv rq h{shfwdwlrqv ri wkh ixwxuh/

dv lq rxu edvholqh prgho/ wkhuh pd| eh jdlqv iurp hvwdeolvklqj vrph irup ri

fuhglelolw| wr fxuwdlo lq dwlrq1 Ixuwkhu/ xqghu fhuwdlq sodxvleoh uhvwulfwlrqv rq wkh

irup ri wkh ihhgedfn uxoh/ wkh rswlpdo srolf| xqghu frpplwphqw gl�huv iurp wkdw

xqghu glvfuhwlrq lq d yhu| vlpsoh dqg lqwxlwlyh zd|1 Lq wklv fdvh/ wkh vroxwlrq zlwk

frpplwphqw uhvhpeohv wkdw rewdlqhg xqghu glvfuhwlrq xvlqj d kljkhu h�hfwlyh frvw

dssolhg wr lq dwlrq wkdq wkh vrfldo zhoiduh ixqfwlrq vxjjhvwv169 Lq wklv uhvshfw/ zh

68D qxpehu ri sdshuv kdyh vkrzq wkdw d glvlq dwlrq zloo eh ohvv sdlqixo li wkh sulydwh vhfwru
shufhlyhv wkdw wkh fhqwudo edqn zloo fduu| lw rxw1 Exw wkh| gr qrw vkrz irupdoo| wkdw/ xqghu
glvfuhwlrq/ wkh fhqwudo edqn zloo eh ohvv lqfolqhg wr gr vr +vhh1/ h1j1 Edoo/ 4<<8/ dqg Erq�p dqg
Uxghexvfk/ 4<<:,1

69Zlwk lq dwlrqdu| eldv suhvhqw/ lw lv dovr srvvleoh wr lpsuryh zhoiduh e| dvvljqlqj d kljkhu
frvw wr lq dwlrq/ dv Urjr� +4<;8, ruljlqdoo| hpskdvl}hg1 Exw lw lv qrw dozd|v srvvleoh wr rewdlq
wkh rswlpxp xqghu frpplwphqw1 Wkh srlqw zh hpskdvl}h lv wkdw zlwk lq dwlrqdu| eldv devhqw/
lw lv srvvleoh wr uhsolfdwh wkh vroxwlrq xqghu frpplwphqw +iru d uhvwulfwhg idplo| ri srolf| uxohv,
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wklqn/ wkh fuhglelolw| olwhudwxuh pd| kdyh vrph eurdg sudfwlfdo lqvljkwv wr r�hu1

7141 Wkh Fodvvlf Lq dwlrqdu| Eldv Sureohp

Dv lq N|godqg dqg Suhvfrww +4<:<,/ Eduur dqg Jrugrq +4<;6,/ dqg pdq| rwkhu

sdshuv/ zh frqvlghu wkh srvvlelolw| wkdw wkh wdujhw iru wkh rxwsxw jds pd| eh

& : f/ dv rssrvhg wr 31 Wkh srolf| remhfwlyh ixqfwlrq lv wkhq jlyhq e|

4@ � �

2
.|i

"[
�'J

q �dkE%|n� � &�2 n Z2
|n�oj +714,

Wkh udwlrqdoh iru kdylqj wkh vrfldoo| rswlpdo ohyho ri rxwsxw h{fhhg lwv qdwxudo

ohyho pd| eh wkh suhvhqfh ri glvwruwlrqv vxfk dv lpshuihfw frpshwlwlrq ru wd{hv1

Iru frqyhqlhqfh/ zh dovr dvvxph wkdw sulfh vhwwhuv gr qrw glvfrxqw wkh ixwxuh/

zklfk shuplwv xv wr �{ wkh sdudphwhu q lq wkh Skloolsv fxuyh dw xqlw|16:

Lq wklv fdvh/ wkh rswlpdolw| frqglwlrq wkdw olqnv wkh wdujhw yduldeohv lv jlyhq

e|G

%&
| ' �b

k
Z&
| n & +715,

Wkh vxshuvfulsw & lqglfdwhv wkh yduldeoh lv wkh vroxwlrq xqghu glvfuhwlrq iru wkh

fdvh & : f� Soxjjlqj wklv frqglwlrq lqwr wkh LV dqg Skloolsv fxuyhv/ +514, dqg +515,/

|lhogv=

%&
| ' %| +716,

xvlqj wkh dojrulwkp wr vroyh iru wkh rswlpxp xqghu glvfuhwlrq zlwk dq dssursuldwho| fkrvhq
uhodwlyh frvw ri lq dwlrq1 Zh hoderudwh rq wkhvh lvvxhv odwhu lq wkh wh{w1

6:Rwkhuzlvh/ wkh glvfrxqwlqj ri wkh ixwxuh e| sulfh0vhwwhuv lqwurgxfhv d orqj uxq wudgh r�
ehwzhhq lq dwlrq dqg rxwsxw1 Xqghu uhdvrqdeoh sdudphwhu ydoxhv wklv wudghr� lv vpdoo dqg
lwv suhvhqfh phuho| vhuyhv wr frpsolfdwh wkh dojheud1 Vhh Jrrgiulhqg dqg Nlqj +4<<:, iru d
glvfxvvlrq1
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Z&
| ' Z| n

k

b
& +717,

zkhuh %| dqg Z| duh wkh htxloleulxp ydoxhv ri wkh wdujhw yduldeohv iru wkh edvholqh

fdvh zlwk & ' f +vhh htxdwlrqv +617, dqg +618,,

Qrwh wkdw rxwsxw lv qr gl�huhqw iurp wkh edvholqh fdvh/ exw wkdw lq dwlrq lv

v|vwhpdwlfdoo| kljkhu/ e| wkh idfwru k
b
&� Wkxv/ zh kdyh wkh idploldu uhvxow lq wkh

olwhudwxuh=

Uhvxow 81 Li wkh fhqwudo edqn ghvluhv wr sxvk rxwsxw deryh srwhqwldo +l1h1/

& : f,/ wkhq xqghu glvfuhwlrq d vxerswlpdo htxloleulxp pd| hphujh zlwk lq dwlrq

shuvlvwhqwo| deryh wdujhw/ dqg qr jdlq lq rxwsxw1

Wkh prgho zh xvh wr looxvwudwh wklv uhvxow gl�huv iurp wkh vlpsoh h{shfwdwlrqdo

Skloolsv fxuyh iudphzrun lq zklfk lw kdv ehhq w|slfdoo| vwxglhg1 Exw wkh lqwxlwlrq

uhpdlqv wkh vdph1 Lq wklv lqvwdqfh/ wkh fhqwudo edqn kdv wkh lqfhqwlyh wr dqqrxqfh

wkdw lw zloo eh wrxjk lq wkh ixwxuh wr orzhu fxuuhqw lq dwlrq +vlqfh lq wklv fdvh/

fxuuhqw lq dwlrq ghshqgv rq h{shfwhg ixwxuh lq dwlrq,/ exw wkhq h{sdqg fxuuhqw

ghpdqg wr sxvk rxwsxw deryh srwhqwldo1 Wkh suhvhqfh ri & lq wkh rswlpdolw| frq0

glwlrq +715, uh hfwv wklv whpswdwlrq1 D udwlrqdo sulydwh vhfwru/ krzhyhu/ uhfrjql}hv

wkh fhqwudo edqn*v lqfhqwlyh1 Lq phfkdqlfdo whupv/ lw pdnhv xvh ri htxdwlrq +715,

wr iruhfdvw lq dwlrq/ vlqfh wklv frqglwlrq uh hfwv wkh fhqwudo edqn*v wuxh lqwhq0

wlrqv1 Sxw vlpso|/ htxloleulxp lq dwlrq ulvhv wr wkh srlqw zkhuh wkh fhqwudo edqn

qr orqjhu lv whpswhg wr h{sdqg rxwsxw1 Ehfdxvh wkhuh lv qr orqj uxq wudgh0r�

ehwzhhq lq dwlrq dqg rxwsxw +l1h1/ %| frqyhujhv wr }hur lq wkh orqj uxq/ uhjdugohvv

ri wkh ohyho ri lq dwlrq,/ orqj uxq htxloleulxp lq dwlrq lv irufhg v|vwhpdwlfdoo|

deryh wdujhw1
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Wkh dqdo|vlv kdv erwk lpsruwdqw srvlwlyh dqg qrupdwlyh lpsolfdwlrqv1 Rq wkh

srvlwlyh vlgh/ wkh wkhru| surylghv dq h{sodqdwlrq iru zk| lq dwlrq pd| uhpdlq

shuvlvwhqwo| kljk/ dv zdv wkh fdvh iurp odwh 4<93v wkurxjk wkh hduo| 4<;3v1 Lqghhg/

lwv delolw| wr surylgh d txdolwdwlyh dffrxqw ri wklv lq dwlrqdu| hud lv d pdmru uhdvrq

iru lwv srsxodulw|1

Wkh zlgho| vwuhvvhg qrupdwlyh lpsolfdwlrq ri wklv dqdo|vlv lv wkdw wkhuh pd| eh

jdlqv iurp pdnlqj elqglqj frpplwphqwv ryhu wkh frxuvh ri prqhwdu| srolf| ru/

dowhuqdwlyho|/ pdnlqj lqvwlwxwlrqdo dgmxvwphqwv wkdw dffrpsolvk wkh vdph sxusrvh1

D fohdu h{dpsoh iurp wkh dqdo|vlv lv wkdw zhoiduh zrxog lpsuryh li wkh fhqwudo edqn

frxog vlpso| frpplw wr dfwlqj dv li & zhuh }hur1 Wkhuh zrxog eh qr fkdqjh lq

wkh sdwk ri rxwsxw/ exw lq dwlrq zrxog ghfolqh1

Lpsrvlqj elqglqj frpplwphqwv lq d prgho/ krzhyhu/ lv pxfk hdvlhu wkdq gr0

lqj vr lq uhdolw|1 Wkh lvvxh wkhq ehfrphv zkhwkhu wkhuh pd| eh vrph vlpsoh

lqvwlwxwlrqdo phfkdqlvpv wkdw fdq dssur{lpdwh wkh h�hfw ri wkh lghdol}hg srolf|

frpplwphqw1 Shukdsv wkh prvw xvhixo dqvzhu wr wkh txhvwlrq frphv iurp Urjr�

+4<;8,/ zkr sursrvhg vlpso| wkh dssrlqwphqw ri d �frqvhuydwlyh� fhqwudo edqnhu/

wdnhq lq wklv frqwh{w wr phdq vrphrqh zlwk d juhdwhu glvwdvwh iru lq dwlrq +d

orzhu k,/ wkdq vrflhw| dv zkroh=

Uhvxow 9= Dssrlqwlqj d fhqwudo edqn fkdlupdq zkr dvvljqv d kljkhu uhodwlyh

frvw wr lq dwlrq wkdq vrflhw| dv d zkroh/ uhgxfhv wkh lqh!flhqw lq dwlrqdu| eldv

wkdw lv rewdlqhg xqghu glvfuhwlrq zkhq & : f�

Rqh fdq vhh sodlqo| iurp htxdwlrq +717, wkdw ohwwlqj vrphrqh zlwk suhihuhqfhv

jlyhq e| k- 	 k uxq wkh fhqwudo edqn zloo uhgxfh wkh lq dwlrqdu| eldv16; Wkh

6;Vhh Vyhqvvrq +4<<:, dqg Zdovk +4<<;, iru d ghvfulswlrq ri krz lqfhqwlyh frqwudfwv iru fhqwudo
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Urjr� vroxwlrq/ krzhyhu/ lv qrw d sdqdfhd1 Zh nqrz iurp wkh hduolhu dqdo|vlv

wkdw hpskdvl}lqj juhdwhu uhgxfwlrq lq lq dwlrq yduldqfh pd| frph dw wkh frvw ri

lqfuhdvhg rxwsxw yduldqfh1 Dssrlqwlqj dq h{wuhplvw wr wkh mre +vrphrqh zlwk k

dw ru qhdu }hur, frxog zlqg xs uhgxflqj ryhudoo zhoiduh1

Krz lpsruwdqw wkh lq dwlrqdu| eldv sureohp hpskdvl}hg lq wklv olwhudwxuh lv

lq sudfwlfh/ krzhyhu/ lv d pdwwhu ri frqwuryhuv|1 Ehqmdplq Iulhgpdq dqg Nhqqhwk

Nxwwqhu +4<<9, srlqw rxw wkdw lq dwlrq lq wkh pdmru RHFG frxqwulhv qrz dsshduv

zhoo xqghu frqwuro/ ghvslwh wkh devhqfh ri dq| reylrxv lqvwlwxwlrqdo fkdqjhv wkdw

wklv olwhudwxuh dujxhv lv qhhghg wr hqkdqfh fuhglelolw|1 Li wklv wkhru| lv urexvw/ wkh|

dujxh/ lw vkrxog dffrxqw qrw rqo| iru wkh kljk lq dwlrq ri wkh vl{wlhv dqg vhyhqwlhv/

exw dovr iru wkh wudqvlwlrq wr dq hud ri orz lq dwlrq gxulqj wkh 4<;3v dqg 4<<3v1

D srvvleoh frxqwhudujxphqw lv wkdw lq idfw d qxpehu ri frxqwulhv/ lqfoxglqj wkh

X1V1/ h�hfwlyho| dgrswhg wkh Urjr� vroxwlrq e| dssrlqwlqj fhqwudo edqn fkdluphq

zlwk fohdu glvwdvwh iru lq dwlrq1

Dqrwkhu vwudqg ri fulwlflvp irfxvhv rq wkh sodxvlelolw| ri wkh xqghuo|lqj vwru|

wkdw ohdgv wr wkh lq dwlrqdu| eldv1 D qxpehu ri surplqhqw dxwkruv kdyh dujxhg

wkdw/ lq sudfwlfh/ lw lv xqolnho| wkdw & : f zloo whpsw d fhqwudo edqn wr fkhdw1

Dq| udwlrqdo fhqwudo edqn/ wkh| pdlqwdlq/ zloo uhfrjql}h wkh orqj whup frvwv ri

plvohdglqj wkh sxeolf wr sxuvxh vkruw whup jdlqv iurp sxvklqj rxwsxw deryh

lwv qdwxudo ohyho1 Vlpso| wklv uhfrjqlwlrq/ wkh| dujxh/ lv vx!flhqw wr frqvwudlq

lwv ehkdylru +h1j1 PfFdooxp +4<<:d,/ Eolqghu +4<<:,,1 Lqghhg/ Eolqghu dujxhv/

edvhg rq klv rzq h{shulhqfh rq wkh Ihghudo Uhvhuyh Erdug/ wkdw wkhuh zdv qr

frqvwlwxhqf| lq idyru ri sxuvxlqj rxwsxw jdlqv deryh wkh qdwxudo udwh1 Lq irupdo

edqnhuv pd| uhgxfh wkh lq dwlrq eldv1 Dovr/ Idxvw dqg Vyhqvvrq +4<<;, iru d uhfhqw glvfxvvlrq
ri uhsxwdwlrqdo phfkdqlvpv1
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whupv/ kh pdlqwdlqv wkdw wkrvh zkr uxq X1V1 prqhwdu| srolf| dfw dv li wkh| zhuh

lqvwuxfwhg wr vhw & ' f/ zklfk holplqdwhv wkh lq dwlrqdu| eldv1

Zkdw lv shukdsv ohvv xqghuvwrrg/ krzhyhu/ lv wkdw wkhuh duh jdlqv iurp hqkdqf0

lqj fuhglelolw| hyhq zkhq & ' f1 Wr wkh h{whqw wkdw sulfh vhwwlqj wrgd| ghshqgv

rq eholhiv derxw ixwxuh hfrqrplf frqglwlrqv/ d prqhwdu| dxwkrulw| wkdw lv deoh wr

vljqdo d fohdu frpplwphqw wr frqwuroolqj lq dwlrq pd| idfh dq lpsuryhg vkruw uxq

rxwsxw2lq dwlrq wudgh0r�11 Ehorz zh looxvwudwh wklv srlqw1 Wkh uhdvrq zk| wklv lv

qrw hpskdvl}hg lq pxfk ri wkh h{lvwlqj olwhudwxuh rq wklv wrslf lv wkdw wklv zrun

hlwkhu whqgv wr irfxv rq vwhdg| vwdwhv +dv rssrvhg wr vkruw uxq g|qdplfv,/ ru lw

hpsor|v yhu| vlpsoh prghov ri sulfh g|qdplfv/ zkhuh fxuuhqw sulfhv gr qrw gh0

shqg rq eholhiv derxw wkh ixwxuh1 Lq rxu edvholqh prgho/ krzhyhu/ vkruw uxq sulfh

g|qdplfv ghshqg rq h{shfwdwlrqv ri wkh ixwxuh dv htxdwlrq +515, pdnhv fohdu16<

7151 Lpsurylqj wkh Vkruw Uxq Rxwsxw2Lq dwlrq Wudgh0r�= Jdlqv iurp

Frpplwphqw zlwk &@31

Zh qrz looxvwudwh wkdw wkhuh pd| eh jdlqv iurp frpplwphqw wr d srolf| uxoh/ hyhq

zlwk & ' f� Wkh �uvw vwdjh sureohp lq wklv fdvh lv wr fkrrvh d vwdwh frqwlqjhqw

vhtxhqfh iru %|n� dqg Z|n� wr pd{lpl}h wkh remhfwlyh +51:, dvvxplqj wkdw wkh

lq dwlrq htxdwlrq +515, krogv lq hyhu| shulrg |n �c � � f1 Vshfl�fdoo|/ wkh fhqwudo

edqn qr orqjhu wdnhv sulydwh vhfwru h{shfwdwlrqv dv jlyhq/ uhfrjql}lqj lqvwhdg wkdw

lwv srolf| fkrlfh h�hfwlyho| ghwhuplqhv vxfk h{shfwdwlrqv1

Wr looxvwudwh wkh jdlqv iurp frpplwphqw lq d vlpsoh zd|/ zh �uvw uhvwulfw

wkh irup ri wkh srolf| uxoh wr wkh jhqhudo irup wkdw dulvhv lq htxloleulxp xqghu

glvfuhwlrq/ dqg vroyh iru wkh rswlpxp zlwklq wklv fodvv ri uxohv1 Zh wkhq vkrz wkdw/

6<Wklv vhfwlrq lv edvhg rq Jdoð dqg Jhuwohu +4<<<,1
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zlwk frpplwphqw/ dqrwkhu uxoh zlwklq wklv fodvv grplqdwhv wkh rswlpxp xqghu

glvfuhwlrq1 Khqfh wklv dssurdfk surylghv d vlpsoh zd| wr looxvwudwh wkh jdlqv

iurp frpplwphqw1 Dqrwkhu srvlwlyh e|0surgxfw lv wkdw wkh uhvwulfwhg rswlpdo

uxoh zh ghulyh lv vlpsoh wr lqwhusuhw dqg lpsohphqw/ |hw vwloo |lhogv jdlqv uhodwlyh

wr wkh fdvh ri glvfuhwlrq1 Ehfdxvh wkh srolf| lv qrw d joredo rswlpxp/ krzhyhu/

zh frqfoxgh wkh vhfwlrq e| vroylqj iru wkh xquhvwulfwhg rswlpdo uxoh1

715141 Prqhwdu| Srolf| Xqghu Frpplwphqw= Wkh Rswlpxp zlwklq d

Vlpsoh Idplo| ri Srolf| Uxohv +wkdw lqfoxghv wkh rswlpdo uxoh

xqghu glvfuhwlrq,

Lq wkh htxloleulxp zlwkrxw frpplwphqw/ lw lv rswlpdo iru wkh fhqwudo edqn wr

dgmxvw %| vroho| lq uhvsrqvh wr wkh h{rjhqrxv frvw sxvk vkrfn/ �|� Zh dffruglqjo|

frqvlghu d uxoh iru wkh wdujhw yduldeoh %| wkdw lv frqwlqjhqw rq wkh ixqgdphqwdo

vkrfn �|/ lq wkh iroorzlqj zd|=

%S
| ' �/ �| +718,

iru doo |/ zkhuh / : f lv wkh frh!flhqw ri wkh ihhgedfn uxoh/ dqg zkhuh %S
| ghqrwhv

wkh ydoxh ri %| frqglwlrqdo rq frpplwphqw wr wkh srolf|173 Qrwh wkdw wkh uxoh

lqfoxghv wkh rswlpxp xqghu glvfuhwlrq dv d vshfldo fdvh +l1h1/ wkh fdvh zlwk / ' b^

vkrzq lq +617,,1

Frpelqlqj htxdwlrqv +718, zlwk wkh Skloolsv fxuyh +515,/ lq wxuq/ lpsolhv wkdw

lq dwlrq xqghu wkh uxoh/ ZS
| c lv dovr d olqhdu ixqfwlrq ri wkh frvw sxvk vkrfn=

73Wkh srolf| uxoh rqo| ghshqgv rq xw ehfdxvh wkh fhqwudo edqn fdq dgmxvw lw wr r�vhw dq|
lpsdfw ri pryhphqwv lq jw rq djjuhjdwh ghpdqg1 Vhh htxdwlrq +7149,1
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ZS
| ' b %S

| n q .|Z
S
|n� +719,

' .|

"[
�'f

q � db%S
|n� n �|n�o +71:,

' .|

"[
�'f

q � d�b/ �|n� n �|n�o +71;,

'
�� b/

�� q4
�| +71<,

Wkh sureohp iru wkh fhqwudo edqn lv wr fkrrvh wkh rswlpdo ydoxh ri wkh ihhgedfn

sdudphwhu /� Uhodwlyh wr wkh fdvh ri glvfuhwlrq/ wkh delolw| wr frpplw wr d ihhgedfn

srolf| surylghv wkh fhqwudo edqn zlwk dq lpsuryhg vkruw uxq rxwsxw2lq dwlrq

wudgh0r�11 Wr wklv hqg/ qrwh wkdw lw lv srvvleoh wr h{suhvv htxdwlrq +71<, dv

ZS
| '

b

�� q4
%S
| n

�

�� q4
�| +7143,

Lq wklv fdvh/ d rqh shufhqw frqwudfwlrq lq %S
| uhgxfhv Z

S
| e| wkh idfwru b

�3q4
� Xqghu

glvfuhwlrq/ uhgxflqj %| e| rqh shufhqw rqo| surgxfhv d idoo lq Z| ri b 	 b
�3q4

� Wkh

h{wud nlfn lq wkh fdvh zlwk frpplwphqw lv gxh wr wkh lpsdfw ri wkh srolf| uxoh rq

h{shfwdwlrqv ri wkh ixwxuh frxuvh ri wkh rxwsxw jds1 Lq sduwlfxodu/ wkh fkrlfh ri

/ d�hfwv qrw rqo| %| exw dovr eholhiv derxw wkh frxuvh ri %S
|n� / � ' �c 2c ����/ vlqfh

.|%S
|n� ' �/ �|1 D fhqwudo edqn wkdw frpplwv wr d wrxjk srolf| uxoh +kljk /,/

iru h{dpsoh/ lv deoh wr fuhgleo| vljqdo wkdw lw zloo vxvwdlq ryhu wlph dq djjuhvvlyh

uhvsrqvh wr d shuvlvwhqw vxsso| vkrfn1 Vlqfh lq dwlrq ghshqgv rq wkh ixwxuh frxuvh

ri h{fhvv ghpdqg/ frpplwphqw wr wkh wrxjk srolf| uxoh ohdgv wr d pdjql�hg gurs

lq lq dwlrq shu xqlw ri rxwsxw orvv/ uhodwlyh wr wkh fdvh ri glvfuhwlrq1

Wr �qg wkh rswlpdo ydoxh ri // qrwh �uvw wkdw vlqfh %S
|n� dqg ZS

|n� duh hdfk d
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frqvwdqw pxowlsoh ri wkh frvw sxvk vkrfn �|n�/ lw lv srvvleoh wr h{suhvv wkh remhfwlyh

ixqfwlrq dv d pxowlsoh ri shulrg | orvv=

4@ � �

2
.|i

"[
�'f

q � dk E%S
|n��

2 n EZS
|n��

2oj +7144,

#$ 4@ ��

2
dk E%S

|�
2 n EZS

|�
2o u|

zlwk u| � .|iS"

�'f q
�E�|n�*�|�2j : f1 Wkh sureohp wkhq lv wr fkrrvh / wr pd{l0

pl}h +7144,/ vxemhfw wr +7143,1 Lq wklv lqvwdqfh/ wkh rswlpdolw| frqglwlrq lv jlyhq

e|=

%S
| ' � b

kS
ZS
| +7145,

zkhuh

kS � kE�� q4� 	 k +7146,

Vlqfh kS 	 kc uhodwlyh wr wkh fdvh ri glvfuhwlrq/ frpplwphqw wr wkh uxoh lpsolhv

wkdw lw lv rswlpdo iru wkh fhqwudo edqn wr d hqjlqhhu d juhdwhu frqwudfwlrq lq rxwsxw

lq uhvsrqvh wr lq dwlrqdu| suhvvxuhv1 Lqwxlwlyho|/ wkh pruh djjuhvvlyh uhvsrqvh wr

lq dwlrq lv wkh surgxfw ri wkh lpsuryhg rxwsxw2lq dwlrq wudgh0r� wkdw frpplw0

phqw d�rugv1 Vshfl�fdoo|/ wkh rxwsxw frvw ri orzhulqj lq dwlrq ghfolqhv iurp k wr

kS shu xqlw/ vlqfh uhgxflqj lq dwlrq d jlyhq dprxqw uhtxluhv/ fhwhulv sdulexv/ rqo|

d iudfwlrq E� � q4� ri wkh rxwsxw orvv uhtxluhg xqghu glvfuhwlrq1 Wkh ghfolqh lq

wkh h�hfwlyh frvw ri uhgxflqj lq dwlrq/ lq wxuq/ lqgxfhv wkh pruh djjuhvvlyh sro0

lf| uhvsrqvh wr lq dwlrq/ dv frpsdulqj htxdwlrq +7145, zlwk htxdwlrq +616, pdnhv

fohdu1
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Wkh htxloleulxp vroxwlrqv iru %S
| dqg ZS

| duh hdvlo| rewdlqhg e| frpelqlqj htxd0

wlrqv +7145, dqg +7143,=

%S
| ' �b^S �| +7147,

ZS
| ' �kS^S �| +7148,

zlwk

^S '
�

b2 n kSE�� q4�

Lw lv lqwhuhvwlqj wr revhuyh wkdw wkh vroxwlrq xqghu frpplwphqw lq wklv fdvh

shuihfwo| uhvhpeohv wkh vroxwlrq rewdlqhg xqghu glvfuhwlrq wkdw dulvhv zkhq k lv

uhsodfhg zlwk kS 	 k lq wkh remhfwlyh ixqfwlrq1 Lw iroorzv wkdw/ frqglwlrqdo rq wkh

ydoxh ri wkh frvw sxvk vkrfn/ �|/ lq dwlrq lv forvhu wr wdujhw dqg rxwsxw lv ixuwkhu/

uhodwlyh wr wkh rxwfrph xqghu glvfuhwlrq174

Lw lv vwudljkwiruzdug wr yhuli| wkdw frpplwphqw wr wkh srolf| uxoh udlvhv zho0

iduh175 Wkh whqvlrq surgxfhg e| vxfk jdlqv iurp frpplwphqw/ zh wklqn/ lv frp0

shoolqj iurp dq hpslulfdo vwdqgsrlqw1 Ehfdxvh lq dwlrq ghshqgv rq h{shfwhg

ixwxuh rxwsxw jdsv/ wkh fhqwudo edqn zrxog olnh wr frqylqfh wkh sulydwh vhfwru

74Lpsruwdqwo|/ zlwk hqgrjhqrxv lq dwlrq shuvlvwhqfh/ frpplwphqw surgxfhv d idvwhu wudqvlwlrq
ri lq dwlrq wr wdujhw/ dv zh glvfxvv odwhu

75Wr yhuli| wkdw frpplwphqw udlvhv zhoiduh/ vlpso| vxevwlwxwh wkh lpsolhg ydoxhv iru {w dqg
�w xqghu wkh rswlpdo uxoh iru hdfk fdvh lqwr wkh srolf| remhfwlyh ixqfwlrq1 Krzhyhu/ lw vkrxog
eh reylrxv wkdw frpplwphqw udlvhv zhoiduh/ vlqfh wkh rswlpdo uxoh xqghu glvfuhwlrq idoov zlwklq
wkh fodvv ri uxohv wkdw zh shuplwwhg wkh fhqwudo edqn wr fkrrvh lq wkh fdvh zlwk frpplwphqw=
\hw zh irxqg wkdw zlwk frpplwphqw lw lv rswlpdo wr fkrrvh d gl�huhqw sdudphwul}dwlrq ri wkh
uxoh wkdq dulvhv lq wkh rswlpxp xqghu glvfuhwlrq1

6;



wkdw lw zloo eh wrxjk lq wkh ixwxuh/ exw dw wkh vdph wlph/ qrw kdyh wr frqwudfw

ghpdqg pxfk wrgd|1 Dv wkh ixwxuh frphv wr sdvv/ wkh fhqwudo edqn kdv wkh lqfhq0

wlyh wr uhqhjh rq lwv sodqqhg wrxjkqhvv dqg/ lqvwhdg/ surplvh djdlq wr xqghuwdnh

frqwudfwlrqdu| srolf| grzq wkh urdg1 Wr vhh wklv/ vxssrvh wkdw wkhuh lv d srvlwlyh

frvw sxvk vkrfn1 Li wkh fhqwudo edqn lv iuhh wr ghyldwh iurp wkh uxoh/ lw zloo dozd|v

fkrrvh wkh rswlpdo srolf| xqghu glvfuhwlrq/ zklfk fdoov iru d vpdoohu frqwudfwlrq ri

rxwsxw/ uhodwlyh wr wkh fdvh ri frpplwphqw +djdlq/ frpsduh +7145, dqg +616,,1 D

udwlrqdo sulydwh vhfwru zloo uhfrjql}h wkdw lqfhqwlyh dqg/ xqohvv wkh fhqwudo edqn lv

deoh wr frpplw fuhgleo|/ zloo qrw h{shfw odujh frqwudfwlrqv lq ghpdqg lq wkh ixwxuh

hlwkhu1 Dv d uhvxow/ wkh frvw sxvk vkrfn jhqhudwhv kljkhu lq dwlrq lq wkh devhqfh

ri frpplwphqw1 Zh vwuhvv djdlq wkdw/ lq frqwudvw wr wkh wudglwlrqdo dqdo|vlv/ wklv

jdlq iurp frpplwphqw lv qrw wlhg wr wkh ghvluh ri wkh fhqwudo edqn wr sxvk rxwsxw

deryh srwhqwldo/ exw wr wkh iruzdug0orrnlqj qdwxuh ri lq dwlrq +dqg/ wkxv/ wkh

lpsruwdqfh ri h{shfwdwlrqv derxw ixwxuh srolf|, lq rxu edvholqh prgho1

Iurp d srolf| vwdqgsrlqw/ Urjr�*v udwlrqdoh iru d frqvhuydwlyh fhqwudo edqnhu

fduulhv ryhu shuihfwo| wr wklv fdvh1 Lqghhg zlwk rpqlvflhqfh +l1h1 h{dfw nqrzohgjh

ri kS dqg wkh wuxh prgho,/ dq dssursuldwho| fkrvhq fhqwudo edqnhu frxog uhsolfdwh

wkh rxwfrph xqghu frpplwphqw1

Zh vxppdul}h wkh �qglqjv lq Uhvxow :=

Uhvxow := Li sulfh0vhwwlqj ghshqgv rq h{shfwdwlrqv ri ixwxuh hfrqrplf frqgl0

wlrqv/ wkhq d fhqwudo edqn wkdw fdq fuhgleo| frpplw wr d uxoh idfhv dq lpsuryhg

vkruw uxq wudgh0r� ehwzhhq lq dwlrq dqg rxwsxw1 Wklv jdlq iurp frpplwphqw

dulvhv hyhq li wkh fhqwudo edqn grhv qrw suhihu wr kdyh rxwsxw deryh srwhqwldo +l1h1/

hyhq zkhq & ' f,1 Wkh vroxwlrq xqghu frpplwphqw lq wklv fdvh shuihfwo| uhvhp0

eohv wkh vroxwlrq wkdw zrxog rewdlq iru d fhqwudo edqn zlwk glvfuhwlrq wkdw dvvljqhg
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wr lq dwlrq d kljkhu frvw wkdq wkh wuxh vrfldo frvw1

Rqh dgglwlrqdo lqwhuhvwlqj ihdwxuh ri wklv fdvh zlwk frpplwphqw lqyroyhv wkh

ehkdylru ri lqwhuhvw udwhv1 Wklv fdq eh vhhq irupdoo| e| vlpso| uhsodflqj k zlwk

kS lq wkh lqwhuhvw udwh uxoh xqghu glvfuhwlrq +jlyhq e| htxdwlrq +619, wr rewdlq

�| ' �S
Z .|Z|n� n

�

)
}| +7149,

zlwk

�S
Z � � n

E�� 4�b
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� �Z

Lq sduwlfxodu/ uhodwlyh wr wkh fdvh ri glvfuhwlrq/ wkh fhqwudo edqn lqfuhdvhv wkh

qrplqdo lqwhuhvw udwh e| d odujhu dprxqw lq uhvsrqvh wr d ulvh lq h{shfwhg lq dwlrq1

715151 Prqhwdu| Srolf| Xqghu Frpplwphqw= Wkh Xqfrqvwudlqhg Rswl0

pxp

Zh qrz surylgh d eulhi ghvfulswlrq ri wkh jhqhudo vroxwlrq iru wkh rswlpdo srolf|

xqghu frpplwphqw176 Ehfdxvh wkh ghulydwlrq lv pruh fxpehuvrph wkdq iru wkh

uhvwulfwhg fdvh mxvw ghvfulehg/ zh ghihu prvw ri wkh ghwdlov wr dq dsshqgl{1 Dv

zlwk wkh vlpsoh ixqgdphqwdo edvhg srolf|/ krzhyhu/ wkh jhqhudo vroxwlrq h{sorlwv

wkh delolw| wkdw frpplwphqw d�rugv wr pdqlsxodwh sulydwh vhfwru h{shfwdwlrqv ri

wkh ixwxuh1

76Zh wkdqn Fkulv Vlpv dqg Doehuw Pdufhw iru fdoolqj wr rxu dwwhqwlrq wkdw wkh joredoo| rswlpdo
uxoh xqghu frpplwphqw zrxog olnho| qrw idoo zlwklq wkh uhvwulfwhg idplo| ri uxohv frqvlghuhg lq
wkh suhylrxv vxe0vhfwlrq1
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Wkh �uvw vwdjh sureohp uhpdlqv wr fkrrvh d vwdwh0frqwlqjhqw vhtxhqfh iru %|n�

dqg Z|n� wr pd{lpl}h wkh remhfwlyh +51:, jlyhq wkdw wkh djjuhjdwh vxsso| fxuyh

+515, krogv lq hyhu| shulrg | n �c � � f1 Zh qr orqjhu uhvwulfw wkh fkrlfh ri %| wr

ghshqg rq wkh frqwhpsrudqhrxv ydoxh ri wkh vkrfn +l1h1/ �|,/ exw doorz lqvwhdg

iru uxohv wkdw duh d ixqfwlrq ri wkh hqwluh klvwru| ri vkrfnv1 Wr �qg wkh joredoo|

rswlpdo vroxwlrq wr wkh olqhdu txdgudwlf srolf| sureohp xqghu frpplwphqw/ zh

iroorz Gdylg Fxuulh dqg Sdxo Ohylqh +4<<6, dqg Zrrgirug +4<<;,/ dqg irup wkh

Odjudqjldq77=

4@ � �

2
.|i
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�'f

q � dk %2
|n� n Z2

|n� n �|n� EZ|n� � b%|n� � qZ|n�n� � �|n��oj +714:,

zkhuh �
2
�|n� lv wkh +vwdwh0frqwlqjhqw, pxowlsolhu dvvrfldwhg zlwk wkh frqvwudlqw dw

| n �1

Lw lv vwudljkwiruzdug wr vkrz wkdw wkh �uvw rughu frqglwlrqv |lhog wkh iroorzlqj

rswlpdolw| frqglwlrqv

%|n� � %|n�3� ' �b

k
Z|n�c iru � ' �c 2c �c ��� +714;,

dqg

%| ' �b

k
Z| +714<,

Uhfdoo wkdw xqghu glvfuhwlrq wkh rswlpdo srolf| kdv wkh fhqwudo edqn dgmxvw

wkh ohyho ri wkh rxwsxw jds lq uhvsrqvh wr lq dwlrq1 Wkh rswlpdo srolf| xqghu

77Vhh dovr Nlqj dqg Zropdq/ zkr dqdo|}h wkh rswlpdo prqhwdu| srolf| xqghu frpplwphqw
lq d yhuvlrq ri Wd|oru*v +4<;3, vwdjjhuhg frqwudfwv prgho1
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frpplwphqw uhtxluhv lqvwhdg dgmxvwlqj wkh fkdqjh lq wkh rxwsxw jds lq uhvsrqvh

wr lq dwlrq1 Lq rwkhu zrugv/ frpplwphqw fkdqjhv wkh ohyho uxoh iru %| xqghu

glvfuhwlrq lqwr d gl�huhqfh uxoh iru %|/ dv d frpsdulvrq ri htxdwlrqv +616, dqg +714;,

lqglfdwh781 Wkh rqh fdyhdw lv wkdw lq wkh lqlwldo shulrg wkh srolf| lv lpsohphqwhg

+l1h1/ shulrg |, wkh fhqwudo edqn vkrxog vlpso| dgmxvw wkh ohyho ri wkh rxwsxw jds

%| lv uhvsrqvh wr Z|/ dv li lw zhuh iroorzlqj wkh rswlpdo srolf| xqghu glvfuhwlrq/

exw iru wkdw shulrg rqo|1

Ehfdxvh %|n� ghshqgv lq jhqhudo rq %|n�3�/ wkh +xqfrqvwudlqhg, rswlpdo srolf|

xqghu frpplwphqw lv lq jhqhudo qrw vlpso| d ixqfwlrq ri wkh frqwhpsrudqhrxv

vwdwh yduldeoh �|n�1 Dv Zrrgirug +4<<;, hpskdvl}hv lq d uhodwhg frqwh{w/ wkh

odjjhg ghshqghqfh lq wkh srolf| uxoh dulvhv dv d surgxfw ri wkh fhqwudo edqn*v

delolw| xqghu frpplwphqw wr gluhfwo| pdqlsxodwh sulydwh vhfwru h{shfwdwlrqv179

Wr vhh wklv iru rxu iudphzrun/ nhhs lq plqg wkdw Z| ghshqgv qrw rqo| rq fxuuhqw

%| exw dovr rq wkh h{shfwhg ixwxuh sdwk ri %|n�� Wkhq vxssrvh/ iru h{dpsoh/ wkdw

wkhuh lv d frvw sxvk vkrfn wkdw udlvhv lq dwlrq deryh wdujhw dw wlph |1 Wkh rswlpdo

uhvsrqvh xqghu glvfuhwlrq/ dv zh kdyh vhhq/ lv wr uhgxfh %| / exw wkhq ohw %|n� uhyhuw

edfn wr wuhqg ryhu wlph dv Z|n� idoov edfn wr wdujhw1 Wkh rswlpdo srolf| xqghu

frpplwphqw/ krzhyhu/ lv wr frqwlqxh wr uhgxfh %|n� dv orqj dv Z|n� uhpdlqv deryh

wdujhw1 Wkh +fuhgleoh, wkuhdw wr frqwlqxh wr frqwudfw %| lq wkh ixwxuh/ lq wxuq/ kdv

78Zrrgirug +4<<;, pdnhv wkh frqqhfwlrq ehwzhhq wkh odjjhg ghshqghqfh lq wkh rswlpdo uxoh
xqghu frpplwphqw dqg wkh odjjhg ghshqghqfh wkdw dsshduv wr dulvh lq lqwhuhvw udwh ehkdylru
xqghu sudfwlfh +vhh vhfwlrq 815,1 Urxjko| vshdnlqj/ vlqfh wkh lqwhuhvw udwh d�hfwv wkh rxwsxw
jds/ odjjhg ghshqghqfh lq wkh odwwhu wudqvodwhv lqwr odjjhg ghshqghqfh lq wkh iruphu1

79Zrrgirug +4<<;, frqvlghuv d forvho| uhodwhg hqylurqphqw1 Wkh gl�huhqfh lv wkdw lq klv
iudphzrun wkh srolf|0pdnhu frqiurqwv d wudghr� ehwzhhq lq dwlrq dqg wkh rxwsxw jds xowlpdwho|
ehfdxvh klv remhfwlyh ixqfwlrq lqfoxghv d wdujhw iru wkh qrplqdo lqwhuhvw udwh +dorqj zlwk wdujhwv
iru wkh rxwsxw jds dqg lq dwlrq,/ zkhuhdv lq rxu iudphzrun wkh wudghr� dulvhv gxh wr wkh frvw
sxvk vkrfn1
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wkh lpphgldwh h�hfw ri gdpshqlqj fxuuhqw lq dwlrq +jlyhq wkh ghshqghqf| ri Z|

rq ixwxuh ydoxhv ri %|�,1 Uhodwlyh wr wkh fdvh ri glvfuhwlrq/ dffruglqjo|/ wkh frvw

sxvk vkrfn kdv d vpdoohu lpsdfw lq fxuuhqw lq dwlrq17:

Dv zlwk wkh frqvwudlqhg srolf|/ wkh joredoo| rswlpdo srolf| xqghu frpplwphqw

h{sorlwv wkh delolw| ri wkh fhqwudo edqn wr lq xhqfh Z| zlwk h{shfwhg ixwxuh ydoxhv

ri %|n� dv zhoo dv fxuuhqw %|� Lw lv dovr hdv| wr vhh wkdw/ dv zdv wkh fdvh zlwk wkh

pruh uhvwulfwlyh uxoh/ wkh srolf| lv qrw wlph frqvlvwhqw1 Fohduo|/ li lw frxog uh0

rswlpl}h dw | n �/ wkh fhqwudo edqn zrxog fkrrvh wkh vdph srolf| lw lpsohphqwhg

dw |/ wkh rqh zklfk plplfv wkh uxoh xqghu glvfuhwlrq iru wkh �uvw shulrg rqo|1

D glvdgydqwdjh ri wkh xqfrqvwudlqhg rswlpdo srolf| xqghu frpplwphqw lv wkdw

lw dsshduv pruh frpsoh{ wr lpsohphqw wkdq wkh frqvwudlqhg rqh +ghvfulehg e|

htxdwlrq 7145,1 Dv zh kdyh vhhq/ wkh frqvwudlqhg uxoh uhvhpeohv lq hyhu| glphqvlrq

wkh rswlpdo srolf| xqghu glvfuhwlrq/ exw zlwk uhodwlyho| pruh zhljkw sodfhg rq

�jkwlqj lq dwlrq1 Dffruglqjo|/ dv zh glvfxvvhg/ lw lv srvvleoh wr dssur{lpdwh wklv

srolf| xqghu glvfuhwlrq zlwk dq dssursuldwho| fkrvhq fhqwudo edqnhu1 Wkh vdph lv

qrw wuxh/ krzhyhu/ iru wkh xqfrqvwudlqhg rswlpdo srolf|1 D frqvhuydwlyh fhqwudo

edqnhu rshudwlqj zlwk glvfuhwlrq kdv qr reylrxv lqfhqwlyh wr vwlfn wr wkh gl�huhqfh

uxoh iru wkh rxwsxw jds lpsolhg e| htxdwlrq +714;,1

D ixuwkhu frpsolfdwlrq/ glvfxvvhg dw ohqjwk lq Zrrgirug +4<<;,/ lv wkdw wkh

lqwhuhvw udwh uxoh wkdw lpsohphqwv wkh rswlpdo srolf| pljkw kdyh xqghvludeoh vlgh

h�hfwv1 Wr vhh wklv/ frpelqh +714;, dqg +514, wr rewdlq wkh lpsolhg rswlpdo lqwhuhvw

udwh uxoh

7:Rq wkh vxuidfh lw dsshduv wkdw wkh gl�huhqfh uxoh iru {w pljkw eh xqvwdeoh1 Krzhyhu/ �w

dgmxvwv wr hqvxuh wkdw wklv lv qrw wkh fdvh1 Lq sduwlfxodu/ wkh rswlpdo uhvsrqvh wr d srvlwlyh frvw
sxvk vkrfn lv wr frqwudfw {w vx!flhqwo| wr sxvk �w ehorz wdujhw1 {w wkhq dgmxvwv edfn xs wr
wdujhw ryhu wlph1 Wkh dsshqgl{ surylghv wkh ghwdlov1
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Qrwlfh wkdw wkh frh!flhqw dvvrfldwhg zlwk h{shfwhg lq dwlrq lv ohvv wkdq rqh1

Xqghu wklv uxoh/ dffruglqjo|/ d ulvh lq dqwlflsdwhg lq dwlrq ohdgv wr d ghfolqh

lq wkh uhdo lqwhuhvw udwh1 Dv zh glvfxvv lq vhfwlrq :/ li lq dwlrqdu| suhvvxuhv

ydu| lqyhuvho| zlwk wkh uhdo udwh/ d uxoh ri wklv w|sh pd| shuplw vhoi0ixo�oolqj

 xfwxdwlrqv lq rxwsxw dqg lq dwlrq wkdw duh fohduo| vxerswlpdo17;

Ryhudoo/ zh kdyh=

Uhvxow ;= Wkh joredoo| rswlpdo srolf| uxoh xqghu frpplwphqw kdv wkh fhq0

wudo edqn sduwldoo| dgmxvw ghpdqg lq uhvsrqvh wr lq dwlrqdu| suhvvxuhv1 Wkh lghd

lv wr h{sorlw wkh ghshqghqfh ri fxuuhqw lq dwlrq rq h{shfwhg ixwxuh ghpdqg1 Lq

dgglwlrq/ zkloh d dssrlqwlqj frqvhuydwlyh fhqwudo edqnhu pd| udlvh zhoiduh xqghu

glvfuhwlrq +vhh Uhvxow :,/ lw grhv qrw dsshdu wkdw lw lv srvvleoh wr dwwdlq wkh joredoo|

rswlpdo uxoh zlwk wklv vwudwhj|1 Ilqdoo|/ wkhuh pd| eh vrph sudfwlfdo frpsolfd0

wlrqv lq lpsohphqwlqj wkh joredoo| rswlpdo lqwhuhvw udwh uxoh wkdw lqyroyh srwhqwldo

lqghwhuplqdf|/ dv glvfxvvhg lq Zrrgirug +4<<;,1

Zh frqfoxgh wkdw/ wkrxjk vxevwdqwldo surjuhvv kdv ehhq pdgh/ rxu xqghuvwdqg0

lqj ri wkh ixoo sudfwlfdo lpsolfdwlrqv ri frpplwphqw iru srolf|0pdnlqj lv vwloo dw d

uhodwlyho| sulplwlyh vwdjh/ zlwk sohqw| ri whuulwru| wkdw lv zruwk h{sorulqj1

7; Lqghwhuplqdf| grhv qrw dulvh lq wkh fdvh ri glvfuhwlrq dqg ru lq wkh fdvh ri wkh frqvwudlqhg
rswlpxp xqghu frpplwphqw/ vlqfh lq hdfk lqvwdqfh wkh lpsolhg lqwhuhvw udwh uxoh kdv dq lq dwlrq
frh!flhqw juhdwhu wkdq rqh1 Wr wkh h{whqw wkdw vxfk frh!flhqw lv qrw wrr odujh/ lpsohphqwdwlrq
ri vxfk d uxoh zloo uhvxow lq d xqltxh htxloleulxp +vhh wkh glvfxvvlrq lq vhfwlrq : dqg dovr lq
Fodulgd/ Jdol dqg Jhuwohu +4<<;,,1
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81 Sudfwlfdo Frpsolfdwlrqv

Lq wklv vhfwlrq zh frqvlghu d qxpehu ri lpsruwdqw sudfwlfdo lvvxhv wkdw frpsolfdwh

wkh lpsohphqwdwlrq ri prqhwdu| srolf|1 Zkloh wkh| pd| qrw eh dv h{rwlf dv wkh

txhvwlrq ri fuhglelolw|/ wkh| duh qr ohvv lpsruwdqw iru wkh gd|0wr0gd| irupxodwlrq

ri srolf|1

8141 Lpshuihfw Lqirupdwlrq

Wkxv idu zh kdyh dvvxphg wkdw wkh fhqwudo edqn lv deoh wr frqwuro shuihfwo| wkh

sdwkv ri wkh nh| wdujhw yduldeohv1 Lq sudfwlfh/ ri frxuvh/ wklv lv qrw wkh fdvh1 Rqh

lpsruwdqw uhdvrq lv lpshuihfw revhuydelolw|1 Dw wkh wlph lw vhwv lqwhuhvw udwhv/ d

fhqwudo edqn pd| qrw kdyh doo wkh uhohydqw lqirupdwlrq dydlodeoh derxw wkh vwdwh

ri wkh hfrqrp|1 Fhuwdlq gdwd wdnhv wlph wr froohfw dqg surfhvv1 Vdpsolqj lv

lpshuihfw1 Hyhq li lw kdv dffhvv wr gdwd lq uhdo wlph/ vrph nh| yduldeohv vxfk dv

wkh qdwxudo ohyho ri rxwsxw duh qrw gluhfwo| revhuydeoh dqg duh olnho| phdvxuhg

zlwk juhdw huuru +vhh/ h1j1/ wkh glvfxvvlrq lq Duwxur Hvwuhood dqg Plvknlq +4<<;,

dqg Ruskdqlghv/ +4<<;,,1

Eh|rqg olplwlqj wkh h!fdf| ri srolf|/ lpshuihfw lqirupdwlrq kdv vhyhudo vsh0

fl�f lpsolfdwlrqv1 Iluvw/ lw lv qr orqjhu srvvleoh wr vshfli| uxohv vlpso| lq whupv

ri wdujhw yduldeohv1 Zlwk shuihfw lqirupdwlrq/ d srolf| pd| eh h{suhvvhg htxlyd0

ohqwo| lq whupv ri wdujhwv ru lqvwuxphqwv vlqfh d rqh0wr0rqh uhodwlrqvkls jhqhudoo|

h{lvwv ehwzhhq wkhvh yduldeohv1 Zlwk lpshuihfw lqirupdwlrq/ uxohv iru wdujhwv fdq

eh h{suhvvhg rqo| lq whupv ri wkh uhvshfwlyh iruhfdvwv/ dv rssrvhg wr wkh h{0srvw

ydoxhv1 Dq dowhuqdwlyh lv wr xvh dq lqwhuphgldwh wdujhw wkdw lv gluhfwo| revhuydeoh/

vxfk dv d eurdg prqhwdu| djjuhjdwh1
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Vhfrqg/ lpshuihfw lqirupdwlrq pdnhv wkh srolf| lqvwuxphqw fkrlfh qrq0wulyldo1

Zlwk shuihfw lqirupdwlrq/ iru h{dpsoh/ lw grhv qrw pdwwhu zkhwkhu wkh fhqwudo

edqn xvhv wkh vkruw whup lqwhuhvw udwh ru d prqhwdu| djjuhjdwh dv wkh srolf|

lqvwuxphqw/ vr orqj dv wkh prqh| ghpdqg ixqfwlrq |lhogv d prqrwrqlf uhodwlrq

ehwzhhq wkh wzr yduldeohv17< Zlwk lpshuihfw lqirupdwlrq/ wkh h{ srvw yrodwlolw|

ri d ydulhw| ri nh| yduldeohv klqjhv rq wkh lqvwuxphqw fkrlfh/ dv ruljlqdoo| dujxhg

e| Zlooldp Srroh +4<:3,1 Zh looxvwudwh hdfk ri wkhvh lvvxhv ehorz183

814141 Iruhfdvwv dv Wdujhwv dqg Lqwhuphgldwh Wdujhwv

Zh qrz uhwxuq wr wkh edvholqh prgho zlwk qr frpplwphqw/ dqg prgli| lw dv

iroorzv1 Vxssrvh wkdw wkh fhqwudo edqn fdqqrw revhuyh wkh frqwhpsrudqhrxv ydoxhv

ri rxwsxw/ lq dwlrq/ ru dq| ri wkh udqgrp vkrfnv1 Wkhq ohw l| eh wkh fhqwudo

edqn*v lqirupdwlrq vhw dw wkh wlph lw �{hv wkh lqwhuhvw udwh wkdw suhydlov dw wlph

|184 Wkh rswlpdolw| frqglwlrq iru srolf| qrz lv h{suhvvhg lq whupv ri wkh h{shfwhg

dv rssrvhg wr uhdol}hg wdujhw yduldeohv1

7<Wr foduli|/ d prqh| djjuhjdwh fdq vhuyh dv dq lqvwuxphqw rqo| li lw lv gluhfwo| frqwuroodeoh1
D fdqglgdwh djjuhjdwh wkhq zrxog eh edqn uhvhuyhv1 D eurdg djjuhjdwh vxfk dv P6 zrxog qrw
txdoli|1

83Iru d eurdg vxuyh| ri wkh olwhudwxuh rq prqhwdu| srolf| wdujhwv dqg lqvwuxphqwv/ vhh Iulhg0
pdq +4<<4,1

84Wkxv/ w> lv vlploduo| wkh sulydwh vhfwru*v lqirupdwlrq vhw1 Vshfl�fdoo|/ zh ohw �upv revhuyh
wkh fxuuhqw ydoxhv ri wkhlu pdujlqdo frvwv/ exw qhlwkhu �upv qru krxvhkrogv fdq revhuyh frq0
whpsrudqhrxv djjuhjdwh yduldeohv1 Lq wklv lqvwdqfh/ wkh LV dqg Skloolsv fxuyh htxdwlrqv duh
uhvshfwlyho| jlyhq e|

{w @ �*^+lw m w,�Hw�4�w.4` .Hw�4{w.4 . jw

�w @ �{w . �Hw�4�w.4 . xw
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.iZ| m l|j +814,

Htxdwlrq +814, lv wkh fhuwdlqw| htxlydohqw yhuvlrq ri wkh frqglwlrq iru wkh fdvh

ri shuihfw lqirupdwlrq/ jlyhq e| htxdwlrq +616,1 Fhuwdlqw| htxlydohqfh dssolhv

khuh ehfdxvh ri wkh olqhdu txdgudwlf vhwxs +wkdw jlyhv olqhdu ghflvlrq uxohv xqghu

shuihfw lqirupdwlrq, dqg ehfdxvh wkh huuruv lq iruhfdvwlqj wkh wdujhw yduldeohv duh

dgglwlyh1

Iru hdvh ri h{srvlwlrq/ dvvxph wkdw wkhuh lv qr vhuldo fruuhodwlrq lq wkh frvw

sxvk vkrfn> wkdw lv/ 4 ' f/ vr wkdw �| ' e�|1 Wkh lpsolhg htxloleulxp ydoxhv ri wkh

wdujhw yduldeohv xqghu lpshuihfw lqirupdwlrq/ %U
| dqg ZU

| c duh jlyhq e|

%U
| ' %| n E

b

b2 n k
e�| n e}|� ' e}| +815,

ZU
| ' E� n

b2

k
�Z| n be}| ' e�| n be}| +816,

zkhuh %| dqg Z| duh wkh rswlpdo ydoxhv ri wkh wdujhw yduldeohv wkdw hphujh lq

fdvh ri shuihfw lqirupdwlrq +zkhq �| lv vhuldoo| xqfruuhodwhg,/85 dqg zkhuh e�| dqg

e}| duh wkh xqh{shfwhg pryhphqwv lq wkh frvw sxvk dqg ghpdqg vkrfnv/ uhvshf0

wlyho|1 Lpshuihfw lqirupdwlrq fohduo| lpsolhv juhdwhu yrodwlolw| ri lq dwlrq/ vlqfh

wkh fhqwudo edqn fdqqrw lpphgldwho| dfw wr r�vhw wkh lpsdfw ri wkh vkrfnv1 Wkh

qhw h�hfw rq wkh yrodwlolw| ri wkh rxwsxw jds lv xqfohdu= wkh lqdelolw| wr r�vhw

wkh ghpdqg vkrfn fohduo| udlvhv rxwsxw yrodwlolw|1 Rq wkh rwkhu kdqg/ wkh fhqwudo

edqn fdqqrw r�vhw wkh lq dwlrqdu| lpsdfw ri wkh frvw sxvk vkrfn/ zklfk zrunv wr

85Zkhq xw lv vhuldoo| xqfruuhodwhg/ {w @
��

�5.�
xw dqg �w @

�
�5.�

xw=
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uhgxfh wkh yrodwlolw| ri wkh rxwsxw1 Wkhuh lv/ krzhyhu/ dq xqdpeljxrxv uhgxfwlrq

lq zhoiduh186

Rqh dgglwlrqdo uhvxow lv zruwk qrwlqj1 Vlqfh ghpdqg vkrfnv qrz d�hfw wkh

ehkdylru ri rxwsxw/ d srvlwlyh vkruw uxq fr0pryhphqw ehwzhhq lq dwlrq dqg rxwsxw

fdq hphujh li e}| kdv d yduldqfh vx!flhqwo| odujh uhodwlyh wr wkdw ri e�|�

Lw lv vwudljkwiruzdug wr jhqhudol}h wkh dqdo|vlv wr d vhwwlqj zkhuh wkh lpshuihfw

revhuydelolw| vwhpv iurp odjv lq wkh wudqvplvvlrq ri prqhwdu| srolf|1 Wklv fdvh

lv ri lqwhuhvw vlqfh pxfk ri wkh dydlodeoh hylghqfh vxjjhvwv d odj ri vl{ wr qlqh

prqwkv lq wkh h�hfw ri d vkliw lq lqwhuhvw udwhv rq rxwsxw187 Wkh odj lq wkh h�hfw

rq lq dwlrq lv durxqg d |hdu dqg d kdoi1 Vxssrvh/ iru h{dpsoh/ wkdw lw wdnhv

� shulrgv iru d vkliw lq wkh fxuuhqw lqwhuhvw udwh wr d�hfw rxwsxw dqg dqrwkhu &

shulrgv iru dq lpsdfw rq lq dwlrq1 Lq wkh ohiw vlgh ri htxdwlrq +814, zrxog dsshdu

wkh � shulrg dkhdg iruhfdvw ri wkh rxwsxw jds/ dqg rq wkh uljkw zrxog eh wkh

+vxlwdeo| glvfrxqwhg, � n & shulrg dkhdg iruhfdvw ri lq dwlrq1

Vyhqvvrq +4<<:d/ 4<<:e, kdv hpskdvl}hg wkh sudfwlfdo lpsruwdqfh ri wklv uh0

vxow iru wkh phfkdqlfv ri lq dwlrq wdujhwlqj +vshfl�fdoo|/ wkh nlqg ri lq dwlrq

wdujhwlqj wkdw wkh wkhru| lpsolhv +vhh Uhvxow 5 lq vhfwlrq 6,1 D vwdqgdug fulwlflvp

ri hpsor|lqj dq lq dwlrq wdujhw lv wkdw lqirupdwlrq derxw wkh lpsdfw ri fxuuhqw

prqhwdu| srolf| rq lq dwlrq lv rqo| dydlodeoh zlwk d orqj odj1 Wklv lqirupdwlrq

odj/ lw lv dujxhg/ pdnhv lw lpsrvvleoh wr prqlwru srolf| shuirupdqfh1 Lw lv srvvleoh

86Wr suryh wkdw lpshuihfw lqirupdwlrq ohdgv wr d uhgxfwlrq lq zhoiduh/ hydoxdwh wkh zhoiduh
ixqfwlrq zlwk {L

w dqg �L
w yhuvxv {w dqg �w1

87Jdoð +4<<5,/ Fkulvwldqr/ Hlfkhqedxp dqg Hydqv +4<<9,/ dqg Ehuqdqnh dqg Plkry +4<<:d,
grfxphqw wkh vorz uhvsrqvh ri JGS wr d srolf| vkrfn/ dqg wkh hyhq vorzhu uhvsrqvh ri sulfhv1
Ehuqdqnh dqg Jhuwohu +4<<8, vkrz wkdw/ zkloh wkh ryhudoo uhvsrqvh ri rxwsxw lv voxjjlvk/ fhuwdlq
frpsrqhqwv ri vshqglqj gr uhvsrqg txlfno|/ vxfk dv krxvlqj dqg frqvxphu gxudeohv1 Lqyhqwrulhv
dgmxvw wr uhfrqfloh wkh jds ehwzhhq vshqglqj dqg rxwsxw1
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wr flufxpyhqw wklv sureohp/ dffruglqj wr Vyhqvvrq/ e| irfxvlqj lqvwhdg rq wkh

lq dwlrq iruhfdvw1 Wkh iruhfdvw lv lpphgldwho| dydlodeoh1 Lw wkxv surylghv d txlfn

zd| wr mxgjh wkh frxuvh ri srolf|1 D fdyhdw wr wklv dujxphqw lv wkdw wr jhqhudwh

wkh fruuhfw lq dwlrq iruhfdvw/ wkh fhqwudo edqn pxvw kdyh d jrrg vwuxfwxudo prgho

ri wkh hfrqrp|188 YDU edvhg iruhfdvwv duh uhdvrqdeoh rqo| li wkh hfrqrp| kdv

dwwdlqhg d vwdwlrqdu| htxloleulxp1

D wudglwlrqdo dowhuqdwlyh wr xvlqj wkh wdujhw yduldeoh iruhfdvwv lv wr irfxv rq

wkh ehkdylru ri d yduldeoh wkdw lv fruuhodwhg zlwk wkh xqghuo|lqj wdujhwv exw lv

lqvwhdg revhuydeoh dqg frqwuroodeoh1 Eurdg prqhwdu| djjuhjdwhv duh wkh ehvw

nqrzq h{dpsohv ri lqwhuphgldwh wdujhwv1 Li ghpdqg iru d sduwlfxodu djjuhjdwh

lv vwdeoh/ wkhq wklv djjuhjdwh lv olnho| wr kdyh d vwdeoh fryduldqfh zlwk qrplqdo

JGS1 Lq sudfwlfh/ krzhyhu/ h{shulhqfh zlwk prqhwdu| wdujhwlqj kdv qrw ehhq

vxffhvvixo1 Wkh X1V1 dqg wkh X1N1/ iru h{dpsoh/ dwwhpswhg wr uhjxodwh wkh jurzwk

ri prqh| djjuhjdwhv lq wkh hduo| 4<;3v dqg wkhq txlfno| dedqgrqhg wkh srolf|

diwhu wkh djjuhjdwhv zhqw kd|zluh189 Ilqdqfldo lqqrydwlrq lq hdfk lqvwdqfh zdv

wkh xqghuo|lqj fxosulw1 Hyhq lq Jhupdq|/ orqj frqvlghuhg d edvwlrq ri prqh|

wdujhwlqj/ wkhuh kdyh ehhq sureohpv1 Xqvwdeoh pryhphqwv lq prqh| ghpdqg

kdyh irufhg d uhwuhdw iurp vwulfw prqh| jurzwk wdujhwlqj1 D qxpehu ri uhfhqw

sdshuv jr ixuwkhu e| dujxlqj wkdw lq sudfwlfh Exqghvedqn srolf| orrnv pruh olnh

lq dwlrq wdujhwlqj +dv gh�qhg lq Uhvxow 5, wkdq prqh| wdujhwlqj +Fodulgd dqg

88Ehuqdqnh dqg Zrrgirug +4<<:, hpskdvl}h wkh qhhg wr pdnh vwuxfwxudo iruhfdvwv1 Wkh| dovr
udlvh vrph rwkhu uhodwhg fulwlflvpv ri xvlqj iruhfdvw0edvhg wdujhwv/ lqfoxglqj wkh srvvlelolw| ri
lqghwhuplqdf| xqghu wklv nlqg ri srolf| uxoh1 Zh glvfxvv wklv lvvxh lq vhfwlrq :1

89Vhh Iulhgpdq dqg Nxwwqhu +4<<9, iru d ghwdlohg dffrxqwlqj wkh idloxuh ri prqhwdu| wdujhwlqj
wr wdnh krog lq wkh X1V1 Vhh dovr Hvwuhood dqg Plvknlq +4<<9,1 Rq wkh rwkhu kdqg/ Ihogvwhlq dqg
Vwrfn +4<<:, dujxh wkdw/ zlwk shulrglf dgmxvwphqw/ d eurdg prqhwdu| djjuhjdwh fdq vwloo eh d
xvhixo lqwhuphgldwh wdujhw1
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Jhuwohu +4<<:,/ Ehuqdqnh dqg Plkry +4<<:e,,1

Iru vlplodu uhdvrqv/ srolflhv wkdw wdujhw rwkhu nlqgv ri vlpsoh lqglfdwruv/ vxfk

dv frpprglw| sulfhv ru orqj whup lqwhuhvw udwhv kdyh qrw ehhq zlgho| hpsor|hg1

Dv Zrrgirug +4<<7d, kdv hpskdvl}hg/ wkh fruuhodwlrq surshuwlhv ri wkhvh vlpsoh

lqglfdwruv zlwk rxwsxw dqg lq dwlrq lv olnho| wr ydu| zlwk fkdqjhv lq wkh srolf|

uxoh1 Lq wkh hqg/ wkhuh lv qr vlpsoh vxevwlwxwh iru hpsor|lqj d vwuxfwxudo prgho1

Wr vxppdul}h/ zh kdyh

Uhvxow <= Zlwk lpshuihfw lqirupdwlrq/ vwhpplqj hlwkhu iurp gdwd sureohpv

ru odjv lq wkh h�hfw ri srolf|/ wkh rswlpdo srolf| uxohv duh wkh fhuwdlqw| htxlydohqw

yhuvlrqv ri wkh shuihfw lqirupdwlrq fdvh1 Srolf| uxohv pxvw eh h{suhvvhg lq whupv

ri wkh iruhfdvwv ri wdujhw yduldeohv dv rssrvhg wr wkh h{ srvw ehkdylru1 Xvlqj re0

vhuydeoh lqwhuphgldwh wdujhwv/ vxfk dv eurdg prqh| djjuhjdwhv lv d srvvlelolw|/ exw

h{shulhqfh vxjjhvwv wkdw wkhvh lqgluhfw lqglfdwruv duh jhqhudoo| wrr xqvwdeoh wr eh

xvhg lq sudfwlfh1

814151 Wkh Lqvwuxphqw Fkrlfh Sureohp= wkh Lqwhuhvw udwh yhuvxv d Qdu0

urz Prqhwdu| Djjuhjdwh

Zh qrz wxuq wr wkh lvvxh ri lqvwuxphqw fkrlfh1 Lq sudfwlfh/ wkh lqwhuhvw udwh wkdw

pdmru fhqwudo edqnv dgmxvw lv dq ryhuqljkw udwh rq lqwhuedqn ohqglqj ri ixqgv wr

phhw uhvhuyh uhtxluhphqwv18: Wkh| frqwuro wklv udwh e| pdqlsxodwlqj wkh vxsso|

ri edqn uhvhuyhv/ l1h1/ wkh txdqwlw| ri kljk0srzhuhg prqh| dydlodeoh iru phhwlqj

edqn uhvhuyh uhtxluhphqwv1 Wkh lvvxh wkdw dulvhv lv zkhwkhu/ iurp dq rshudwlrqdo

8:Vhh Ehuqdqnh dqg Plkry +4<<:d, iru d glvfxvvlrq ri Ihghudo Uhvhuyh rshudwlqj surfhgxuhv
dqg krz wkh| kdyh fkdqjhg ryhu wlph1
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vwdqgsrlqw/ srolf| vkrxog suhvfuleh sdwkv +ru uxohv, iru edqn uhvhuyhv ru iru lqwhuhvw

udwhv1

Vxssrvh wkdw wkh ghpdqg iru edqn uhvhuyhv 6| lv jlyhq e|8;

6| � R| ' V +| � # �| n �| +817,

zkhuh R| lv wkh sulfh ohyho dqg �| lv d udqgrp glvwxuedqfh wr prqh| ghpdqg1 Li

�| lv shuihfwo| revhuydeoh wkhq lw grhv qrw pdwwhu zkhwkhu �| ru 6| lv hpsor|hg dv

wkh srolf| lqvwuxphqw1 Jlyhq wkh wlph sdwk ri �| lpsolhg e| wkh rswlpdo srolf|/ lw

lv srvvleoh wr edfn rxw d wlph sdwk iru 6| wkdw vxssruwv wklv srolf| iurp htxdwlrq

+817,

Pdwwhuv fkdqjh li �| lv qrw revhuydeoh1 Zlwk wkh lqwhuhvw udwh dv wkh lqvwuxphqw/

wkh fhqwudo edqn ohwv wkh prqh| vwrfn dgmxvw wr wkh prqh| ghpdqg vkrfn1 Wkhuh

lv qr lpsdfw ri prqh| ghpdqg vkrfnv rq rxwsxw ru lq dwlrq ehfdxvh wkh fhqwudo

edqn shuihfwo| dffrpprgdwhv wkhp1 Zlwk prqh| wdujhwlqj/ wkh uhyhuvh lv wuxh=

wkh lqwhuhvw udwh dqg +srvvleo|, rxwsxw dgmxvw wr fohdu wkh prqh| pdunhw1 Dvvxph

iru vlpsolflw| wkdw ghpdqg dqg frvw sxvk vkrfnv duh devhqw +l1h1/ }| ' fc �| ' f,/

vr wkdw wkh rqo| vkrfn lv wkh lqqrydwlrq wr prqh| ghpdqg1 Wkhq wkh lqwhuhvw udwh

lpsolhg e| d prqh| vxsso| lqvwuxphqw �6| / lv jlyhq e|

�6| ' �| n
�

# n )EVn b�
e�| +818,

zkhuh �| lv wkh udwh wkdw zrxog dulvh xqghu lqwhuhvw udwh wdujhwlqj dqg e�| lv wkh
8; Lq wkh rswlpl}lqj LV2OP iudphzrun ri vhfwlrq 5/ lw lv srvvleoh wr prwlydwh wklv vshfl�fd0

wlrq ri wkh prqh| ghpdqg ixqfwlrq iurp �uvw sulqflsohv/ dvvxplqj wkdw xwlolw| lv vhsdudeoh lq
frqvxpswlrq dqg uhdo prqh| edodqfhv dqg wkdw frqvxpswlrq lv wkh rqo| w|sh ri jrrg +vhh/ h1j1/
Zrrgirug/ 4<<9,1
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xqh{shfwhg pryhphqw lq prqh| ghpdqg1

Wkh nh| srlqw lv wkdw prqh| ghpdqg vkrfnv fdq lqgxfh yrodwloh ehkdylru

ri lqwhuhvw udwhv1 Wklv lv sduwlfxoduo| wuxh li prqh| ghpdqg lv uhodwlyho| lqwhuhvw

lqhodvwlf lq wkh vkruw uxq/ dv lv wkh fdvh iru edqn uhvhuyhv1 Wklv vkruw uxq yrodwlolw|

lq lqwhuhvw udwhv zloo wkhq ihhg lqwr rxwsxw yrodwlolw|/ yld wkh djjuhjdwh ghpdqg

uhodwlrq/ htxdwlrq +514,1 Lw lv iru wklv uhdvrq wkdw lq sudfwlfh fhqwudo edqnv xvh

lqwhuedqn ohqglqj udwhv dv wkh srolf| lqvwuxphqw/ dq lqvljkw gxh ruljlqdoo| wr Srroh

+4<:3,18< Uhfhqw hpslulfdo zrun e| Ehuqdqnh dqg Plkry +4<<:d, frq�upv wkdw

h{fhsw iru wkh eulhi shulrg qrq0eruurzhg uhvhuyh wdujhwlqj xqghu Yrofnhu +4<:<=43

0 4<;5=43,/ wkh Ihghudo Uhvhuyh Erdug kdv lqghhg wuhdwhg wkh Ixqgv udwh dv wkh

srolf| lqvwuxphqw1 Lq vxppdu|/ zh kdyh

Uhvxow 43= Odujh xqrevhuydeoh vkrfnv wr prqh| ghpdqg surgxfh kljk yrodwlo0

lw| ri lqwhuhvw udwhv zkhq d prqhwdu| djjuhjdwh lv xvhg dv wkh srolf| lqvwuxphqw1

Lw lv odujho| iru wklv uhdvrq wkdw dq lqwhuhvw udwh lqvwuxphqw pd| eh suhihudeoh1

Wkh dqdo|vlv wkxv pdnhv fohdu zk| wkh qhz Ihghudo Uhvhuyh Erdug prgho grhv

qrw hyhq erwkhu wr lqfoxgh d prqh| djjuhjdwh ri dq| irup +vhh Iolqw Eud|wrq

hw do1 +4<<:,,1 Qduurz djjuhjdwhv duh qrw jrrg srolf| lqvwuxphqwv gxh wr wkh

lpsolhg lqwhuhvw udwh yrodwlolw|1 Eurdg djjuhjdwhv duh qrw jrrg lqwhuphgldwh wdujhwv

ehfdxvh ri wkhlu xqvwdeoh uhodwlrq zlwk djjuhjdwh dfwlylw|1

8<Srroh dovr dujxhg wkdw li xqrevhuydeoh ghpdqg vkrfnv zhuh odujh uhodwlyh wr prqh| ghpdqg
vkrfnv/ wkhq lw pd| eh suhihudeoh wr xvh d prqh| vxsso| lqvwuxphqw1 Zlwk d prqh| vxsso|
lqvwuxphqw/ lqwhuhvw udwhv zloo qdwxudoo| pryh lq dq r�vhwwlqj gluhfwlrq lq uhvsrqvh wr xqrevhuyhg
ghpdqg vkrfnv +vhh Uhvxow 7,1 Lq sudfwlfh/ wkh kljk yduldeolw| ri prqh| ghpdqg vkrfnv vhhpv
wr grplqdwh wkh lqvwuxphqw fkrlfh/ krzhyhu1
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8151 Srolf| Frqvhuydwlvp= Prgho Xqfhuwdlqw| yv1 H{sorlwdwlrq ri Iru0

zdug Orrnlqj Ehkdylru

Lq sudfwlfh/ fhqwudo edqnv dgmxvw lqwhuhvw udwhv pruh fdxwlrxvo| wkdq vwdqgdug

prghov suhglfw1 Sxw gl�huhqwo|/ rswlpdo srolflhv ghulyhg lq d fhuwdlqw| htxlydohqw

hqylurqphqw jhqhudoo| suhglfw d pxfk pruh yduldeoh sdwk ri lqwhuhvw udwhv wkdq

lv revhuyhg lq sudfwlfh1 Dq lqwhuhvwlqj looxvwudwlrq ri wklv srlqw lv Urwhpehuj

dqg Zrrgirug +4<<:, zkr hvwlpdwh d prgho yhu| vlplodu wr rxu edvholqh prgho/

dqg wkhq frpsxwh dq rswlpdo lqwhuhvw udwh srolf|1 Wkh klvwrulfdo lqwhuhvw udwh

glvsod|v pxfk ohvv yrodwlolw| wkdq wkh rswlpdo lqwhuhvw udwh1 Wklv �qglqj lv qrw

xqfrpprq1 Wkh IUE0XV prgho dovr jhqhudwhv kljk lqwhuhvw udwh yrodwlolw| xqghu

dq rswlpdo uxoh1 Ehfdxvh wklv ghjuhh ri yrodwlolw| vhhpv juhdwhu wkdq prqhwdu|

srolf| pdnhuv vhhp zloolqj wr wrohudwh lq sudfwlfh/ rswlpdo uxohv duh dovr frpsxwhg

zlwk frqvwudlqwv rq wkh yrodwlolw| ri lqwhuhvw udwh fkdqjhv +vhh/ h1j1/ Mrkq Zlooldpv/

+4<<:,,193

Wkh whqghqf| ri wkh Ihghudo Uhvhuyh wr dgmxvw udwhv fdxwlrxvo| lv jhqhudoo|

uhihuuhg wr dv �lqwhuhvw udwh vprrwklqj1� Wr eh suhflvh/ dv d qxpehu ri dxwkruv

kdyh vkrzq/ d prqhwdu| srolf| uxoh ri wkh iroorzlqj irup fdswxuhv wkh odvw wzhqw|

ru vr |hduv ri gdwd idluo| zhoo=

�| ' E�� 4� dkn q Z| n � %|o n 4 �|3� n 0| +819,

zkhuh k lv d frqvwdqw lqwhusuhwdeoh dv wkh vwhdg| vwdwh qrplqdo lqwhuhvw udwh94 dqg

93Dq dowhuqdwlyh lv wr shqdol}h odujh fkdqjhv lq wkh qrplqdo lqwhuhvw udwh e| lqfoxglqj wkh
vtxduhg ghyldwlrqv ri wkh fkdqjh lq wkh lqwhuhvw udwh +l1h/ +lw � lw�4,5, lq wkh ixqfwlrq/ dv lq
Uxghexvfk dqg Vyhqvvrq +4<<;,1

94Uhfdoo wkdw �w uhsuhvhqwv ghyldwlrqv ri lq dwlrq iurp lwv dyhudjh +wdujhw, ohyho1
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zkhuh 4 5 Efc �o lv d sdudphwhu wkdw uh hfwv wkh ghjuhh ri odjjhg ghshqghqfh lq

wkh lqwhuhvw udwh195 Lqwhuhvw udwh vprrwklqj lv suhvhqw lq glvwlqfw uhvshfwv1 Iluvw/

wkh hvwlpdwhg vorsh frh!flhqwv rq lq dwlrq dqg wkh rxwsxw jds/ q dqg �c duh

w|slfdoo| vpdoohu wkdq zkdw wkh rswlpdo uxoh zrxog vxjjhvw1 Vhfrqg/ wkhuh lv

w|slfdoo| sduwldo dgmxvwphqw wr pryhphqwv lq Z| dqg %|c uh hfwhg e| wkh suhvhqfh

ri wkh odjjhg lqwhuhvw lq wkh �wwhg uxoh1 Wkdw lv/ �| lv d zhljkwhg dyhudjh ri vrph

ghvluhg ydoxh wkdw ghshqgv rq wkh vwdwh hfrqrp| +jlyhq e| wkh whup dknqZ|n�%|o,

dqg wkh odjjhg lqwhuhvw udwh/ zkhuh wkh uhodwlyh zhljkwv ghshqg rq wkh vprrwklqj

sdudphwhu 41 Hvwlpdwhv ri 4 iru txduwhuo| gdwd duh w|slfdoo| rq wkh rughu ri f�H

ru f�bc zklfk vxjjhvwv yhu| vorz dgmxvwphqw lq sudfwlfh1 Wkh h{lvwlqj wkhru|/ e|

dqg odujh/ grhv qrw uhdglo| dffrxqw iru zk| wkh fhqwudo edqn vkrxog dgmxvw udwhv

lq vxfk d voxjjlvk idvklrq1

Lqghhg/ xqghuvwdqglqj zk| fhqwudo edqnv fkrrvh d vprrwk sdwk ri lqwhuhvw

udwhv wkdq wkhru| zrxog suhglfw lv dq lpsruwdqw xquhvroyhg lvvxh1 Rqh lpsolfdwlrq

lv wkdw wkh vwdqgdug fhuwdlqw| htxlydohqfh prghov pd| qrw dghtxdwho| fdswxuh wkh

frqvwudlqwv srolf|0pdnhuv idfh lq sudfwlfh1 D qdwxudo srvvlelolw| lv wkdw srolf|0

pdnhuv nqrz idu ohvv derxw wkh zd| wkh zruog zrunv wkdq lv suhvxphg lq vlpsoh

srolf| h{shulphqwv1

Lq jhqhudo/ prgho xqfhuwdlqw| lv d iruplgdeoh sureohp1 Lghdoo|/ rqh zrxog olnh

wr wdnh lqwr dffrxqw wkdw wkh fhqwudo edqn lv frqwlqxdoo| ohduqlqj derxw wkh hfrq0

rp| dv lw dgmxvwv lwv srolf|1 Shuiruplqj wklv h{huflvh lq d fohdq zd| lv eh|rqg wkh

iurqwlhu ri fxuuhqw nqrzohgjh1 Wkrxjk/ dgydqfhv lq frpsxwdwlrqdo phwkrgrorj|

kdyh doorzhg vrph surjuhvv wr eh pdgh zlwk uhodwlyho| vlpsoh iudphzrunv196

95Vhh Uxghexvfk +4<<8,/ iru h{dpsoh/ iru d glvfxvvlrq ri wkh shuvlvwhqfh lq vkruw whup lqwhuhvw
udwhv1

96Zlhodqg +4<<:, dqdo|}hv srolf| lq d iudphzrun zkhuh wkh fhqwudo edqn kdv wr ohduq wkh
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Lw lv srvvleoh wr looxvwudwh krz prgho xqfhuwdlqw| frxog lq sulqflsoh lqwurgxfh

dw ohdvw vrph ghjuhh ri srolf| fdxwlrq1 Vxssrvh wkh ydoxhv ri vhyhudo sdudphwhuv lq

wkh prgho duh udqgrp1 Wkh fhqwudo edqn nqrzv wkh glvwulexwlrq ri wkhvh sdudph0

whuv exw qrw wkh uhdol}dwlrq1 Zkhq lw dgmxvwv srolf|/ dffruglqjo|/ lw fdqqrw eh vxuh

ri wkh lpsdfw rq wkh hfrqrp|1 Dv ruljlqdoo| ghprqvwudwhg e| Zlooldp Eudlqdug

+4<9<,/ wklv nlqg ri xqfhuwdlqw| fdq lqwurgxfh fdxwlrq lq srolf| uhvsrqvhv1 Lq frq0

wudvw wr wkh fdvh ri fhuwdlqw|0htxlydohqfh/ srolf|0dfwlrqv qrz d�hfw wkh frqglwlrqdo

yduldqfh ri lq dwlrq dqg rxwsxw/ dv zhoo dv wkh frqglwlrqdo phdq1

Wr eh frqfuhwh/ vxssrvh wkdw wkh wzr sdudphwhuv ri wkh prgho/ wkh lqwhuhvw

hodvwlflw| lq wkh LV htxdwlrq dqg wkh vorsh frh!flhqw rq wkh rxwsxw jds duh udqgrp

yduldeohv/ qrz jlyhq e| h)| ' )n 0| dqg e| hb| ' bn #|1
97 Dvvxph ixuwkhu wkdw 0|

dqg #| duh l1l1g udqgrp yduldeohv zlwk }hur phdqv1 Wkh rswlpdolw| frqglwlrq iru

srolf| wkhq ehfrphv=

.i%| m l|j ' b

k n b2j2
#

.iZ| m l|j n Ek n b2�
j2
0

)
o| +81:,

zkhuh o| � �|�.iZ|n� m l|j lv wkh h{ dqwh uhdo lqwhuhvw udwh1 Wklv frqglwlrq ohdgv

wr wkh iroorzlqj uhvxow=

Uhvxow 44= Sdudphwhu xqfhuwdlqw| pd| uhgxfh wkh uhvsrqvh ri wkh srolf| lq0

vwuxphqw wr glvwxuedqfhv lq wkh hfrqrp|1 Lw fdq wkxv prwlydwh d vprrwkhu sdwk ri

wkh lqwhuhvw udwh wkdq wkh fhuwdlqw| htxlydohqw srolf| lpsolhv1

ydoxh ri wkh qdwxudo udwh ri xqhpsr|phqw +zklfk/ lq rxu dqdo|vlv/ fruuhvsrqgv wr kdylqj wr
ohduq derxw srwhqwldo JGS1,

97Zh duh dvvxplqj wkdw wkh srolf|0pdnhu nqrzv wkh �uvw wzr prphqwv ri wkh udqgrp sdud0
phwhuv1 Lw pd| eh pruh sodxvleoh wr dujxh wkdw wkh srolf|0pdnhu lq idfw kdv olwwoh lghd zkdw
wkh wuxh glwulexwlrq orrnv olnh1 Vhh Rqdwvnl dqg Vwrfn +4<<<, zkr dqdo|}h wkh srolf| sureohp
lq wklv nlqg ri hqylurqphqw xvlqj urexvw frqwuro phwkrgv1
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Frpsdulqj htxdwlrqv +814, dqg +81:, uhyhdov krz sdudphwhu xqfhuwdlqw| uh0

gxfhv srolf| dfwlylvp1 Xqghu fhuwdlqw| htxlydohqfh/ d ulvh lq lq dwlrq deryh wdujhw

uhtxluhv wkh fhqwudo edqn wr udlvh lqwhuhvw udwhv wr frqwudfw ghpdqg198 Zlwk dq

xqfhuwdlq vorsh frh!flhqw rq wkh rxwsxw jds lq wkh DV fxuyh/ krzhyhu/ frqwudf0

wlrq ri rxwsxw ehorz srwhqwldo udlvhv wkh yduldelolw| ri lq dwlrq1 Wklv lqgxfhv wkh

fhqwudo edqn wr prghudwh wkh frqwudfwlrq lq ghpdqg/ dv uh hfwhg e| wkh suhvhqfh

ri wkh whup b2j2
# lq wkh frh!flhqw rq .iZ| m l|j� Vlploduo|/ xqfhuwdlqw| derxw wkh

lpsdfw ri dq lqfuhdvh lq wkh lqwhuhvw udwh rq wkh rxwsxw jds prghudwhv wkh h{whqw

ri dgmxvwphqw lq �|� Wkh vhfrqg whup rq wkh uljkw vlgh ri htxdwlrq +81:, fdswxuhv

wklv odwwhu gdpshqlqj h�hfw1

Wklv vlpsoh irup ri prgho xqfhuwdlqw| wkxv pd| khos h{sodlq wkh uhodwlyho|

orz yduldelolw| ri lqwhuhvw udwhv lq wkh gdwd1 Rqh ihdwxuh ri lqwhuhvw udwh vprrwklqj

lw grhv qrw dsshdu wr fdswxuh/ krzhyhu/ lv wkh vwurqj odjjhg ghshqghqfh lq wkh

lqwhuhvw udwh1 Sxw gl�huhqwo|/ wkh nlqg ri sdudphwhu xqfhuwdlqw| zh kdyh glvfxvvhg

pd| h{sodlq zk| wkh vorsh frh!flhqwv rq lq dwlrq dqg wkh rxwsxw jds/ k dqg qc

duh vpdoo uhodwlyh wr wkh fdvh ri fhuwdlqw| htxlydohqfh1 Exw lw grhv qrw h{sodlq wkh

sduwldo dgmxvwphqw/ jlyhq e| wkh ghshqghqfh ri �| rq �|3��
99

98 Lw vkrxog dovr eh fohdu iurp htxdwlrq +8=:, wkdw zlwk sdudphwhu xqfhuwdlqw| wkh lqwhuhvw
udwh qr orqjhu dgmxvwv wr shuihfwo| r�vhw ghpdqg vkrfnv1 Vxssrvh/ iru h{dpsoh/ wkdw wkhuh lv
d srvlwlyh ghpdqg vkrfn1 Wkh lqwhuhvw udwh jrhv xs/ exw wkh sdudphwhu xqfhuwdlqw| prghudwhv
wkh h{whqw ri wkh ulvh/ uhodwlyh wr wkh fhuwdlqw| htxlydohqfh fdvh1

99Vdfn +4<<:d/ 4<<:e, dujxhv/ qrqhwkhohvv/ wkdw sdudphwhu xqfhuwdlqw| fdq h{sodlq wklv skh0
qrphqrq li wkh xqfhuwdlqw| ri wkh lpsdfw ri wkh lqwhuhvw udwh rq wkh hfrqrp| lv edvhg rq wkh
fkdqjh lq wkh lqwhuhvw udwh +lw � lw�4, dv rssrvhg wr wkh ghyldwlrq iurp wuhqg lw= Lq iruphu lq0
vwdqfh/ fkdqjhv lq lw udlvh wkh frqglwlrqdo yduleldolw| ri rxwsxw/ zklfk lqgxfhv wkh fhqwudo edqn
wr nhhs lw forvh wr lw�4= Rq wkh rwkhu kdqg/ lw lv qrw zhoo xqghuvwrrg krz wkh olqn ehwzhhq prgho
xqfhuwdlqw| dqg srolf| frqvhuydwlvp lv d�hfwhg zkhq wkhuh lv dfwlyh ohduqlqj derxw wkh hfrqrp|1
Vrph uhvxowv vxjjhvw wkdw ohduqlqj vkrxog lqgxfh dfwlyh dgmxvwphqwv ri wkh srolf| lqvwuxphqw wr
idflolwdwh hvwlpdwlqj wkh wuxh prgho1 Vhh wkh glvfxvvlrq lq Zlhodqg +4<<:,/ iru h{dpsoh1 Dovr/
lw lv srvvleoh wr frqvwuxfw h{dpsohv/ zkhuh sdudphwhu xqfhuwdlqw| ohdgv wr lqfuhdvhg dfwlylvp1
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Urwhpehuj dqg Zrrgirug +4<<:, r�hu d qryho h{sodqdwlrq iru wkh odjjhg gh0

shqghqfh wkdw lv edvhg rq wkh ohyhudjh wkdw wklv nlqg ri dgmxvwphqw uxoh pd|

surylgh wkh fhqwudo edqn ryhu wkh orqj whup lqwhuhvw udwh1 Wkh lghd lv wkdw odjjhg

ghshqghqfh lq �| shuplwv wkh fhqwudo edqn wr pdqlsxodwh orqj whup udwhv/ dqg

khqfh djjuhjdwh ghpdqg/ zlwk pruh prghvw pryhphqwv lq wkh vkruw whup udwh

wkdq zrxog eh rwkhuzlvh eh uhtxluhg1 Wklv nlqg ri uxoh lv wkxv ghvludeoh wr wkh

h{whqw wkh fhqwudo edqn pd| fduh derxw dyrlglqj h{fhvvlyh yrodwlolw| lq wkh vkruw

whup lqwhuhvw udwh lq sxuvxlqj lwv vwdelol}dwlrq jrdov1

Wr looxvwudwh/ frqvlghu wkh vshfldo fdvh ri htxdwlrq +819, zlwk 4 ' �� Lq wklv

lqvwdqfh/ wkh gl�huhqfh lq wkh lqwhuhvw udwh E�| � �|3��/ dv rssrvhg wr wkh ohyho/ lv d

olqhdu ixqfwlrq ri Z| dqg %|� Xqghu wkh gl�huhqfh uxoh/ wkh h{shfwhg ixwxuh vkruw

udwh dw | n �/ .|i�|n�jc lv jlyhq e|

.|i�|n&j ' .|i
&[

�'�

E�|n� � �|n�3��j n �| +81;,

' .|i
&[

�'�

dkn qZ|n� n �%|n� oj n �|

Dvvxph wkdw wkh orqj whup udwh ghshqgv rq wkh vxp ri h{shfwhg vkruw udwhv

ryhu wkh vdph krul}rq/ lq nhhslqj zlwk wkh h{shfwdwlrqv k|srwkhvlv ri wkh whup

vwuxfwxuh1 Wkhq/ lq frpsdulvrq zlwk wkh ohyho uxoh/ wkh gl�huhqfh uxoh lqfuhdvhv

wkh uhvsrqvlyhqhvv ri wkh orqj whup udwh xqghu wkh ihhgedfn srolf|1 Vxssrvh iru

h{dpsoh wkdw/ lq uhdfwlrq wr d ulvh lq lq dwlrq deryh wdujhw dw wlph w/ wkh fhqwudo

edqn udlvhv �| deryh lwv vwhdg| vwdwh ydoxh1 Xqghu wkh gl�huhqfh uxoh wkh lqfuhdvh

Vhh/ iru h{dpsoh/ Vdujhqw +4<<;,1
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lq wkh lqwhuhvw udwh kdv d shuvlvwhqw h�hfw rq wkh sdwk ri wkh h{shfwhg vkruw udwh/

vlqfh .|i�|n�j ghshqgv dgglwlyho| rq �|� Ixuwkhu/ li fkdqjhv lq lq dwlrq dqg rxwsxw

duh shuvlvwhqw/ wkhq wkh sdwk ri h{shfwhg vkruw udwhv zloo dfwxdoo| eh ulvlqj/ dv

htxdwlrq +81;, pdnhv fohdu19: Wkh gl�huhqfh uxoh wkxv hqkdqfhv wkh frxqwhuf|folfdo

pryhphqw ri wkh orqj udwh uhodwlyh wr wkh pryhphqw ri vkruw udwh1 Jlyhq wkdw

djjuhjdwh ghpdqg ghshqgv rq wkh orqj udwh/ wklv nlqg ri uxoh wkxv hqdeohv wkh

fhqwudo edqn wr vwdelol}h wkh hfrqrp| zlwk uhodwlyho| prghvw pryhphqwv lq wkh

vkruw udwh19;

Ryhudoo/ Urwhpehuj dqg Zrrgirug surylgh d sodxvleoh h{sodqdwlrq iru zk| fhq0

wudo edqnv pd| zdqw wr lqwurgxfh odjjhg ghshqghqfh lq wkh lqwhuhvw udwh1 Zkhwkhu

wklv vwru| fdq dovr dffrxqw iru wkh hpslulfdoo| revhuyhg prghvw uhvsrqvh ri wkh

vkruw udwh wr lq dwlrq dqg wkh rxwsxw jds +l1h1/ wkh orz ydoxhv ri q dqg �c wkh

vorsh frh!flhqwv rq Z| dqg %|, uhpdlqv wr eh vhhq1

Dqrwkhu h{sodqdwlrq iru srolf| frqvhuydwlvp dqg wkh dvvrfldwhg lqwhuhvw udwh

vprrwklqj lqfoxghv ihdu ri glvuxswlqj �qdqfldo pdunhwv +vhh/ h1j1/ Jrrgiulhqg/

+4<<4,,1 Vkdus xqdqwlflsdwhg lqfuhdvhv lq lqwhuhvw udwhv fdq jhqhudwh fdslwdo orvvhv/

sduwlfxoduo| iru frpphufldo edqnv dqg rwkhu �qdqfldo lqvwlwxwlrqv wkdw pd| eh h{0

srvhg wr lqwhuhvw udwh ulvn1 Wklv frqvlghudwlrq pljkw h{sodlq zk| wkh Ihghudo

Uhvhuyh fkrvh wr udlvh udwhv rqo| yhu| judgxdoo| gxulqj 4<<7/ wkh wdlo hqg ri d

shulrg ri frqvlghudeoh �qdqfldo glvwuhvv +vhh/ h1j1/ wkh glvfxvvlrq lq Mrkq Fdps0

9:Rq wkh vxuidfh lw dsshduv wkdw wkh lqwhuhvw udwh pljkw h{sorgh xqghu wkh gl�huhqfh uxoh/ vlqfh
lw zloo frqwlqxh wr lqfuhdvh vr orqj dv lq dwlrq lv deryh wdujhw1 Krzhyhu/ wkh ulvh lq wkh lqwhuhvw
udwh zloo gdpshq ghpdqg dqg lq dwlrq1 Lq wkh frqwh{w ri rxu prgho/ lw grhv vr vx!flhqwo| wr
suhfoxgh h{sorvlyh ehkdylru1

9;Wkh lghd wkdw fhqwudo edqn vkrxog sxuvxh d sduwldo dgmxvwphqw uxoh wr h{sorlw wkh ghshqghqfh
ri ghpdqg rq ixwxuh srolf| lv uhplqlvfhqw ri wkh joredoo| rswlpdo srolf| xqghu frpplphqw +vhh
vhfwlrq 7155,1 Lqghhg/ Zrrgirug +4<<;, pdnhv wklv frqqhfwlrq irupdoo|1
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ehoo/ +4<<8,,1 Glvdjuhhphqw e| srolf|0pdnhuv lv dqrwkhu h{sodqdwlrq iru vorz

dgmxvwphqw ri udwhv1 Qhlwkhu ri wkhvh dowhuqdwlyh vwrulhv kdyh ehhq zhoo ghyhorshg/

krzhyhu1 Lq jhqhudo/ xqghuvwdqglqj zk| lqwhuhvw udwh vprrwklqj rffxuv lq sudfwlfh

lv dq lpsruwdqw xquhvroyhg lvvxh1

8161 Qrq0Vprrwk Suhihuhqfhv dqg Rssruwxqlvp

Dqrwkhu dvshfw ri srolf| wkdw kdv uhfhlyhg frqvlghudeoh dwwhqwlrq lqyroyhv wkh

surfhvv ri glvlq dwlrq1 Lq wkh edvholqh prgho/ li lq dwlrq lv deryh wdujhw/ lw lv

dozd|v rswlpdo wr wljkwhq prqhwdu| srolf| wr judgxdoo| eulqj lq dwlrq edfn wr

wkh rswlpxp +vhh Uhvxow 5 lq Vhfwlrq 6,1 Gxulqj klv whqxuh dw Ihghudo Uhvhuyh

Erdug/ krzhyhu/ Eolqghu sursrvhg wkh iroorzlqj dowhuqdwlyh= Li lq dwlrq lv deryh

exw qhdu wkh rswlpxp/ srolf| vkrxog qrw frqwudfw ghpdqg1 Udwkhu/ lw vkrxog wdnh

dq �rssruwxqlvwlf� dssurdfk1 Urxjko| vshdnlqj/ ehlqj rssruwxqlvwlf erlov grzq

wr zdlwlqj xqwlo dfklhylqj wkh lq dwlrq wdujhw frxog eh grqh dw wkh ohdvw frvw lq

whupv ri lqfuhphqwdo rxwsxw uhgxfwlrq1 Eolqghu*v ruljlqdo frqfhsw zdv ydjxh dv wr

wkh ghwdlov1 Uhfhqw zrun e| uhvhdufkhuv dw wkh Ihghudo Uhvhuyh Erdug kdv �oohg lq

d qxpehu ri wkh plvvlqj slhfhv1

Dwkdqdvlrv Ruskdqlghv dqg Gdylg Zlofr{ +4<<9, vkrz wkdw lw lv srvvleoh wr

udwlrqdol}h vrphwklqj olnh rssruwxqlvwlf srolf| e| pdnlqj d vpdoo dgmxvwphqw

ri wkh srolf| remhfwlyh ixqfwlrq1 Lq sduwlfxodu/ vxssrvh wkdw srolf|0pdnhuv fduh

txlwh d orw derxw vpdoo ghsduwxuhv ri rxwsxw iurp wdujhw/ dw ohdvw uhodwlyh wr vpdoo

ghsduwxuhv ri lq dwlrq1 Dq h{dpsoh ri dq remhfwlyh ixqfwlrq wkdw fdswxuh wklv

skhqrphqrq lv jlyhq e|
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Zlwk wklv remhfwlyh ixqfwlrq/ wkh rswlpdolw| frqglwlrq iru srolf| ehfrphv=

%| ' fc li mZ|m 	 k

b
+8143,

mZ|m '
k

b
c rwkhuzlvh

Wkxv/ li lq dwlrq lv zlwklq k
b
xqlwv ri wkh wdujhw/ wkh rswlpdo srolf| lv wr

vlpso| vwdelol}h rxwsxw1 Rwkhuzlvh/ srolf| vkrxog nhhs lq dwlrq dw prvw k
b
xqlwv

iurp wdujhw dqg wkhq zdlw iru idyrudeoh vxsso| vkrfnv wkdw pryh lw forvhu wr wdujhw

+h1j1/ idyrudeoh pryhphqwv lq wkh frvw sxvk vkrfn �|,1 Lq wklv uhvshfw wkh srolf| lv

rssruwxqlvwlf1 D ehwwhu whup iru lw/ krzhyhu/ pljkw eh �lq dwlrq }rqh wdujhwlqj�

+Ehuqdqnh dqg Plvknlq/ 4<<:,1 Zkdw wkh srolf| uhdoo| dprxqwv wr lv nhhslqj

lq dwlrq zlwk d fhuwdlq udqjh/ dv rssrvhg wr wu|lqj wr pryh lw wr dq h{dfw wdujhw1

Yduldwlrqv rq wklv wkhph doorz iru suhihuhqfhv wkdw jhqhudwh dq lq dwlrq }rqh

wdujhw/ exw wkhq kdv srolf| wudgh r� ehwzhhq lq dwlrq dqg rxwsxw jrdov zkhq

lq dwlrq lv rxwvlgh wkh wdujhw }rqh1 Ruskdqlghv/ Gdylg Vpdoo/ Yrofnhu Zlhodqg

dqg Zlofr{ +4<<:, +RVZZ, surylgh dq h{dpsoh ri wklv pruh jhqhudo vhwxs1

Lw lv lpsruwdqw wr hpskdvl}h wkrxjk/ wkdw rssruwxqlvwlf srolf| ehkdylru wkdw

lv glvwlqfw iurp wkh judgxdolvp ri wkh edvholqh prgho rqo| dulvhv li frvw sxvk idf0

wruv duh suhvhqw lq lq dwlrq1 Wklv lv wuxh ehfdxvh rqo| zlwk frvw sxvk lq dwlrq

suhvhqw grhv d wudgh0r� ehwzhhq rxwsxw dqg lq dwlrq hphujh +vhh Uhvxow 4,1 Lq0

ghhg/ RVZZ vkrz wkdw rssruwxqlvwlf srolf| uxohv duh htxlydohqw wr frqyhqwlrqdo
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judgxdolvw uxohv lq wkh suhvhqfh ri ghpdqg vkrfnv/ exw gl�hu zkhq wkhuh duh vxsso|

vkrfnv19<

Lq vxppdu|/ zh kdyh

Uhvxow 45= Li wkhuh lv pruh frvw dvvrfldwhg zlwk vpdoo ghsduwxuhv ri rxwsxw

iurp wdujhw wkdq zlwk vpdoo ghsduwxuhv ri lq dwlrq/ wkhq dq rssruwxqlvwlf dssurdfk

wr glvlq dwlrq pd| eh rswlpdo1 Wklv srolf|/ ixuwkhu/ lv htxlydohqw wr wdujhwlqj

lq dwlrq durxqg d }rqh dv rssrvhg wr d sduwlfxodu ydoxh1

91 Lpsolfdwlrqv ri Hqgrjhqrxv Lq dwlrq dqg Rxwsxw Shuvlv0

whqfh

Zlwklq rxu edvholqh prgho/ wkh g|qdplfv ri rxwsxw dqg lq dwlrq duh gxh hqwluho|

wr h{rjhqrxv irufh surfhvvhv1 Zh qrz frqvlghu dq dowhuqdwlyh iudphzrun wkdw

doorzv iru hqgrjhqrxv shuvlvwhqfh lq rxwsxw dqg lq dwlrq1 Rxu sxusrvh lv wr vkrz

wkdw wkh uhvxowv ghulyhg lq wkh edvholqh iudphzrun h{whqg wr wklv pruh jhqhudo

vhwwlqj1 Lq wklv uhjdug/ zh vkrz wkdw rxu uhvxowv duh qrw vshfl�f wr wkh sduwlfxodu

ehqfkpdun prgho zh hpsor|hg/ exw lqvwhdg krog dfurvv d uhdvrqdeo| eurdg fodvv ri

prghov wkdw duh xvhg iru dssolhg pdfurhfrqrplf dqdo|vlv1 Wkh pdmru gl�huhqfh lv

wkdw zlwk hqgrjhqrxv shuvlvwhqfh lq lq dwlrq/ wkh htxloleulxp ihhgedfn prqhwdu|

srolf| qrz lq xhqfhv wkh vshhg ri frqyhujhqfh ri lq dwlrq wr lwv wdujhw1

Frqvlghu wkh iroorzlqj jhqhudol}dwlrqv ri wkh LV dqg djjuhjdwh vxsso| fxuyhv=

9<Iru dq dowhuqdwlyh ghvfulswlrq ri wkh rssruwxqlvwlf dssurdfk/ vhh Erp�q dqg Uxghexvfk
+4<<:,1 Wkhvh dxwkruv hpskdvl}h wkh udwfkhwlqj grzq ri lq dwlrq dqg/ lq sduwlfxodu/ h{soruh
wkh uroh ri lpshuihfw fuhglelolw|1
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%| ' �) d�| �.|Z|n�o n w %|3� n E�� w� .|%|n� n }| +914,

Z| ' b %| n � Z|3� n E�� ��q.|Z|n� n �| +915,

Htxdwlrq +914, lqfrusrudwhv wkh odjjhg rxwsxw jds lq wkh LV fxuyh1 Htxdwlrq

+915, dggv odjjhg lq dwlrq wr wkh djjuhjdwh vxsso| fxuyh1 Wkh sdudphwhuv w dqg

� lqgh{ wkh lq xhqfh ri odjjhg yhuvxv h{shfwhg ixwxuh yduldeohv1 Dv d uhvxow wkh

prgho qhvw vrph lpsruwdqw vshfldo fdvhv1 Zlwk w ' f dqg � ' f/ zh uhfryhu

wkh edvholqh prgho1 Frqyhuvho|/ zlwk w ' � dqg � ' �/ wkh prghov ehfrphv

+dssur{lpdwho|, wkh edfnzdug orrnlqj iudphzrun wkdw Vyhqvvrq +4<<:d/ 4<<:e,

dqg Edoo +4<<:, kdyh xvhg wr dqdo|}h prqhwdu| srolf|1 Iru vlpsolflw| zh dvvxph

wkdw wkh glvwxuedqfhv }| dqg �| duh vhuldoo| xqfruuhodwhg +l1h1/ zh vhw > dqg 4 lq

htxdwlrq +516 , dqg +517, htxdo wr }hur1, Wklv vlpsoh irupxodwlrq grhv qrw doorz

iru ghod|v lq wkh h�hfw ri srolf|/ exw zh vkrz odwhu wkdw lw lv hdv| wr dphqg wkh

dqdo|vlv wr lqfrusrudwh ghod|hg srolf| h�hfwv1

Dv zh qrwhg hduolhu/ yluwxdoo| doo wkh pdmru dssolhg pdfurhfrqrplf prghov

doorz iru vrph irup ri odjjhg ghshqghqfh lq rxwsxw dqg lq dwlrq1 Wkh sulpdu|

mxvwl�fdwlrq lv hpslulfdo1:3 E| dsshdolqj wr vrph irup ri dgmxvwphqw frvwv/ lw

pd| eh ihdvleoh wr h{solflwo| prwlydwh wkh dsshdudqfh ri %|3� zlwklq wkh LV fxuyh1

Prwlydwlqj wkh dsshdudqfh ri odjjhg lq dwlrq lq wkh djjuhjdwh vxsso| fxuyh/ krz0

hyhu/ lv d pruh iruplgdeoh fkdoohqjh1:4 Vrph iudphzrunv gr vr e| h�hfwlyho|

:3Iru dp hpslulfdo mxvwl�fdwlrq iru lqfoxglqj odjjhg ghshqghqw yduldeohv/ vhh Ixkuhu +4<<9,1
:4 Lw lv srvvleoh wr prwlydwh d ghshqghqf| ri fxuuhqw lq dwlrq rq odjjhg lq dwlrq e| dsshdolqj

wr dgdswlyh h{shfwdwlrqv +h1j1/ vxssrvh Hw�4�w @ ��w�4=, Lqghhg/ wklv lv wkh wudglwlrqdo dssurdfk
+vhh wkh glvfxvvlrq lq Eodqfkdug/ 4<<:,1 Wkh lvvxh wkhq ehfrphv prwlydwlqj wkh dvvxpswlrq ri

95



dsshdolqj wr frvwv ri fkdqjlqj wkh udwh ri lq dwlrq1:5 Wklv dvvxpswlrq/ wkrxjk/

lv fohduo| xqdwwudfwlyh1 Lq wkh vslulw ri urexvwqhvv/ krzhyhu/ lw lv lpsruwdqw wr

xqghuvwdqg wkh lpsolfdwlrqv ri odjjhg ghshqghqfh1 Wklv lv sduwlfxoduo| wuxh jlyhq

wkh hpslulfdo dsshdo ri wklv irupxodwlrq1

Zh ehjlq zlwk wkh fdvh ri glvfuhwlrq/ dqg wkhq odwhu ghvfuleh eulh | krz wkh

uhvxowv duh d�hfwhg zkhq wkh fhqwudo edqn fdq pdnh fuhgleoh surplvhv1:6 Dq

dqdo|wlfdo vroxwlrq lv qrw dydlodeoh/ h{fhsw lq wkh srodu fdvhv ri � ' f dqg � ' �1

Lw lv/ krzhyhu/ srvvleoh wr surylgh dq lqwxlwlyh ghvfulswlrq ri wkh rswlpxp1 Ohw

@Z eh d sdudphwhu wkdw phdvxuhv wkh vhuldo ghshqghqfh ri lq dwlrq lq wkh uhgxfhg

irup1 Wkhq wkh rswlpdolw| frqglwlrq wkdw jryhuqv srolf| lv jlyhq e|=

%| ' �b

k
dZ| n

"[
&'�

q& .|Z|n& o +916,

' � b

k E�� q@Z�
Z| +917,

zlwk

dgdswlyh h{shfwdwlrqv1
:5Vhh/ iru h{dpsoh/ Ixkuhu dqg Prruh +4<<8d/ 4<<8e, dqg Eud|wrq/ Ohylq/ W|urq/ dqg

Zlooldpv +4<<:,,1 Jdol dqg Jhuwohu +4<<;, fulwlfl}h wkh h{lvwlqj hpslulfdo olwhudwxuh rq lq dwlrq
g|qdplfv/ dqg surylgh qhz hylghqfh zklfk vxjjhvwv wkdw +515, lv d jrrg �uvw dssur{lpdwlrq wr
wkh gdwd1

:6Dv lq vhfwlrq 6/ zh uhvwulfw dwwhqwlrq wr Pdunry shuihfw htxloleuld1 Lq wklv fdvh/ krzhyhu/
zh pxvw wdnh lqwr dffrxqw wkdw lq dwlrq lv dq hqgrjhqrxv vwdwh yduldeoh1 Lq dq| vwdwlrqdu|
htxloleulxp/ wkhuhiruh/ h{shfwhg lq dwlrq zloo ghshqg rq odjjhg lq dwlrq1 Zkdw wkh srolf|
pdnhu wdnhv dv jlyhq/ dffruglqjo|/ lv qrw wkh ohyho ri h{shfwhg lq dwlrq/ exw udwkhu krz sulydwh
vhfwru h{shfwdwlrqv ri lq dwlrq wrpruurz uhvsrqg wr pryhphqwv lq lq dwlrq wrgd|1 Vlpso| sxw/
wr vroyh iru wkh htxloleulxp xqghu glvfuhwlrq/ zh dvvxph wkdw sulydwh vhfwru iruhfdvw ri �w.4

wdnhv wkh irup ���w . �xxw/ zkhuh �� dqg �x duh duelwdu| frqvwdqwv wkdw wkh srolf|0pdnhu
wdnhv dv jlyhq1 Lq wkh udwlrqdo h{shfwdwlrqv htxloleulxp �� dqg �x htxdo wkh wuxh ixqgdphqwdo
sdudphwhuv lq wkh uhgxfhg iru lq dwlrq/ d� dqg dx=
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Z| ' @Z Z|3� n @� �| +918,

dqg

f � @Z 	 �

Zlwk lqhuwld suhvhqw/ dgmxvwphqwv lq fxuuhqw prqhwdu| srolf| d�hfw ixwxuh wlph

sdwk ri lq dwlrq 1 Dv frqvhtxhqfh/ srolf| qrz uhvsrqgv qrw rqo| wr fxuuhqw

lq dwlrq exw dovr wr iruhfdvwv ri lq dwlrq lqwr wkh lqgh�qlwh ixwxuh1 Krz pxfk

ghshqgv srvlwlyho| rq @Z/ zklfk phdvxuhv wkh ghjuhh ri lq dwlrqdu| shuvlvwhqfh1

Wkh frh!flhqwv @Z dqg @� duh ixqfwlrqv ri wkh xqghuo|lqj sdudphwhuv Ekc bc qc ��1:7

Wkh iruphu/ @Z c lv nh|/ vlqfh lw phdvxuhv wkh vshhg ri frqyhujhqfh wr lq dwlrq xq0

ghu wkh rswlpdo srolf|1 Lw lv srvvleoh wr vkrz wkdw wklv sdudphwhu olhv ehwzhhq

}hur dqg xqlw|/ lpso|lqj frqyhujhqfh1 Wkh pdjqlwxgh ri @Z ghshqgv srvlwlyho|

rq wkh ghjuhh ri lq dwlrq lqhuwld �� Lq wkh edvholqh fdvh ri qr lq dwlrq lqhuwld/

� ' fc lpso|lqj @Z ' f� @Z dovr ghshqgv qhjdwlyho| rq wkh uhodwlyh frvw ri lq0

 dwlrq/ phdvxuhg e| �*k� Dv lq wkh edvholqh fdvh/ li wkh glvwdvwh iru lq dwlrq lv

kljk Ek lv orz,/ wkh rswlpdo srolf| djjuhvvlyho| frqwudfwv ghpdqg zkhqhyhu lq0

 dwlrq lv deryh wdujhw= Zlwk hqgrjhqrxv shuvlvwhqfh/ wklv frqwudfwlrq qrw rqo|

uhgxfhv lq dwlrq exw dovr lqfuhdvh wkh vshhg ri frqyhujhqfh wr wdujhw1 Iljxuh 5

looxvwudwhv wkh uhodwlrq ehwzhhq @Z dqg k iru wkuhh gl�huhqw ydoxhv ri �= � ' f�f�

+orz lqhuwld,/ � ' f�D +phglxp, dqg � ' f�bb +kljk,1

:7Wr rewdlq vroxwlrqv iru d� dqg dx/ vxevwlwxwh wkh rswlpdolw| frqglwlrq {w @ � �
� +4��d�,

�w

dqg wkh frqmhfwxuhg vroxwlrq iru �w> +918,/ lqwr wkh djjuhjdwh vxsso| fxuyh1 Wkhq xvh wkh phwkrgv
ri xqghwhuplqhg frh!flhqwv wr vroyh iru d� dqg dx1 Wkh htxdwlrq iru d� lv d fxelf1 Wkh vroxwlrq
lv wkh xqltxh ydoxh ehwzhhq }hur dqg xqlw|/ zklfk fruuhvsrqgv wr wkh xqltxh vwdeoh urrw1
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Frpelqlqj +916, zlwk +914, |lhogv wkh lpsolhg rswlpdo lqwhuhvw udwh uxoh=

�| ' �Z .|Z|n� n �%%|3� n
�

)
}| +919,

zlwk

�Z ' � n
b E�� @Z�

)k @Z E�� q@Z�

�% '
w

)

.|Z|n� ' @ZZ|

Prvw ri wkh txdolwdwlyh uhvxowv rewdlqhg lq wkh edvholqh fdvh h{whqg wr wklv pruh

jhqhudo vhwwlqj1 Dv lq wkh edvholqh fdvh wkh srolf|0pdnhu idfhv d vkruw uxq wudgh0r�

ehwzhhq rxwsxw dqg lq dwlrq +Uhvxow 4,1 Wkh h�hfw ri lq dwlrq lqhuwld lv wr pdnh

wklv wudgh r� ohvv idyrudeoh1 Htxdwlrq +916, vkrzv wkdw uhodwlyh wr wkh edvholqh

fdvh ri � ' fc wkh rswlpdo srolf| uhtxluhv d pruh djjuhvvlyh uhvsrqvh wr dq| exuvw

ri lq dwlrq1 Wkh sureohp lv wkdw dq| lq dwlrq qrw holplqdwhg wrgd| shuvlvwv lqwr

ixwxuh/ srwhqwldoo| uhtxlulqj pruh rxwsxw frqwudfwlrq1 Iljxuh 6 looxvwudwhv krz

wkh wudgh0r� ehfrphv ohvv idyrudeoh lq wklv fdvh e| sorwwlqj wkh h!flhqw srolf|

iurqwlhu iru wkh wkuhh ehqfkpdun ydoxhv ri �� Lq dgglwlrq/ vlqfh f � @Z 	 �c wkh

rswlpdo srolf| fdoov iru judgxdo dgmxvwphqw ri lq dwlrq wr wdujhw +Uhvxow 5,1 Zlwk

� : f/ ixuwkhu/ h{wuhph lq dwlrq wdujhwlqj lv rqo| rswlpdo li k ' f/ dv htxdwlrq
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+916, dqg Iljxuh 5 vxjjhvw1

Iurp wkh lqwhuhvw udwh uxoh jlyhq e| htxdwlrq +919, lw lv dssduhqw wkdw wkh

frh!flhqw rq h{shfwhg lq dwlrq h{fhhgv xqlw|/ lpso|lqj wkdw wkh h{ dqwh uhdo udwh

pxvw ulvh lq uhvsrqvh wr kljkhu h{shfwhg lq dwlrq +Uhvxow 6,1 Ilqdoo|/ wkh lqwhuhvw

udwh vkrxog dovr dgmxvw wr shuihfwo| r�vhw ghpdqg vkrfnv/ exw vkrxog qrw uhvsrqg

wr pryhphqwv lq srwhqwldo rxwsxw +Uhvxow 71, Rqh lqwhuhvwlqj gl�huhqfh lq wklv

fdvh lv wkdw wkh lqwhuhvw udwh uhvsrqgv wr wkh odjjhg rxwsxw jds/ vlqfh wklv yduldeoh

qrz hqwhuv wkh LV fxuyh1 Wkxv/ wkh rswlpdo lqwhuhvw udwh uxoh qrz uhvhpeohv wkh

vlpsoh jds uxohv wkdw kdyh ehhq glvfxvvhg lq wkh olwhudwxuh1 Zh uhwxuq wr wklv

srlqw odwhu1 Lq vxppdu|/ zh kdyh

Uhvxow 46= Uhvxowv 4 wkurxjk 7 wkdw ghvfuleh rswlpdo prqhwdu| srolf| xqghu

glvfuhwlrq zlwklq wkh edvholqh prgho dovr dsso| lq wkh fdvh zlwk hqgrjhqrxv rxwsxw

dqg lq dwlrq shuvlvwhqfh1

Lq dgglwlrq wr doorzlqj iru odjjhg ghshqghqfh lq rxwsxw dqg lq dwlrq/ wkhuh lv

dovr vwurqj hpslulfdo mxvwl�fdwlrq iru lqfrusrudwlqj ghod|v lq wkh h�hfw ri srolf|1

Lw lv vwudljkwiruzdug wr h{whqg wkh dqdo|vlv wr lqfoxgh wklv uhdo zruog ihdwxuh1

Vxssrvh/ iroorzlqj Vyhqvvrq +4<<:d/ 4<<:e, dqg Edoo +4<<:,/ wkdw wkhuh lv d rqh

shulrg ghod| lq wkh h�hfw ri wkh uhdo lqwhuhvw udwh rq wkh rxwsxw jds dqg/ lq wxuq/ d

rqh shulrg ghod| lq wkh h�hfw ri wkh rxwsxw jds rq lq dwlrq1 Wkhq wkh rswlpdolw|

frqglwlrq ehfrphv/:8

.|i%|n�j ' � b

k E�� q@,Z�
.|iZ|n2j +91:,

:8 Lq wklv fdvh/ wkh LV fxuyh lv jlyhq e| {w @ �*^lw�4 �Hw�4�w`.�{w�4 .+4� �,Hw�4{w.4.jw
dqg wkh djjuhjdwh vxsso| fxuyh lv jlyhq e| �w @ � {w�4 . ! �w�4 . +4� !,�Hw�w.4 . xw1
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zkhuh wkh sdudphwhu @,Z phdvxuhv wkh vhuldo ghshqghqfh lq lq dwlrq iru wklv fdvh1

Lw kdv txdolwdwlyho| vlplodu surshuwlhv wr @Z lq htxdwlrq +918,/ zlwk f � @,Z 	 �1

Wkh ohiw vlgh ri +91: , uh hfwv wkh rqh shulrg ghod| lq wkh lpsdfw ri srolf| rq

rxwsxw dqg wkh uljkw vlgh uh hfwv wkh wzr shulrg ghod| rq lq dwlrq1

Gxh wr wkh ghod|hg lpsdfw ri srolf|/ wkh fhqwudo edqn wdnhv erwk wkh rxwsxw

jds dw |/ %|/ dqg wkh iruhfdvw ri lq dwlrq dw |n�c .|iZ|n�jc dv suhghwhuplqhg iurp

wkh ydqwdjh ri wlph |1 Wkh uhvw ri wkh vroxwlrq pd| wkxv eh h{suhvvhg lq whupv ri

wkhvh suhghwhuplqhg yduldeohv=

.|iZ|n2j ' @,Z .|iZ|n�j +91;,

�| ' �,
Z .|Z|n� n �% %| +91<,

zlwk

�,
Z ' � n

E�Z � ��q

@,Z
: �

Wkh vroxwlrq forvho| uhvhpeohv wkh fdvh zlwkrxw ghod|1 Dq| gl�huhqfhv mxvw

uh hfw wkh odjjhg lq xhqfh ri srolf| lq wklv hqylurqphqw1 Wkh qrplqdo udwh vwloo

dgmxvwv pruh wkdq rqh0iru rqh zlwk h{shfwhg lq dwlrq1 Gxh wr wkh odj vwuxfwxuh/

wkrxjk/ lw dgmxvwv wr wkh fxuuhqw rxwsxw jds/ dv rssrvhg wr rqh iurp wkh suhylrxv

shulrg1

Zh frqfoxgh wklv vhfwlrq zlwk eulhi glvfxvvlrq ri wkh jdlqv iurp frpplwphqw1

Lw lv srvvleoh wr vkrz wkdw/ dv lq wkh edvholqh prgho/ wkh srolf| uxoh xqghu frpplw0
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phqw uhvhpeohv wkh uxoh xqghu glvfuhwlrq wkdw zrxog rewdlq li wkh srolf|0pdnhu

dvvljqhg d kljkhu uhodwlyh frvw wr lq dwlrq +orzhu ydoxh ri k, wkdq wkh wuxh vrfldo

frvw1 Ehfdxvh lq dwlrq lqhuwld lv hqgrjhqrxv lq wklv fdvh/ wkh rswlpdo srolf| zlwk

frpplwphqw lpsolhv d idvwhu wudqvlwlrq ri lq dwlrq wr wkh rswlpxp uhodwlyh wr

zkdw rffxuv xqghu glvfuhwlrq1 Wklv fdq ehh vhhq e| qrwlqj wkdw wkh sdudphwhu

zklfk jryhuqv wkh vshhg ri frqyhujhqfh ri lq dwlrq/ @Z c lv ghfuhdvlqj lq wkh uhod0

wlyh frvw ri lq dwlrq �*k +vhh Iljxuh 7,�:91 Vlpso| sxw/ glvlq dwlrqv zloo eh vzliwhu

wkdq rwkhuzlvh li fuhgleoh frpplwphqw lv srvvleoh hlwkhu gluhfwo| ru lqgluhfwo| e|

lqvwdoolqj d frqvhuydwlyh fhqwudo edqn fkdlupdq1

:1 Vlpsoh Uxohv iru Prqhwdu| Srolf|

Zh qh{w glvfxvv vrph qrupdwlyh dqg srvlwlyh dvshfwv ri vlpsoh ihhgedfn uxohv

iru wkh lqwhuhvw udwh wkdw kdyh ehhq glvfxvvhg lq wkh olwhudwxuh1 Zh wkhq glvfxvv

krz wkhvh lqvwuxphqw0edvhg uxohv duh uhodwhg wr vlpsoh uxohv iru wdujhwv wkdw kdyh

ehhq uhfhqwo| sursrvhg/ lqfoxglqj lq dwlrq wdujhwlqj dqg qrplqdo JGS wdujhwlqj1

Ilqdoo|/ zh frqfoxgh zlwk d eulhi glvfxvvlrq ri wkh lvvxh ri srvvleoh lqghwhuplqdf|

ri lqwhuhvw udwh uxohv1

:141 Vlpsoh Lqwhuhvw Udwh Uxohv

Wd|oru +4<<6d, ljqlwhg wkh glvfxvvlrq ri vlpsoh lqwhuhvw udwh uxohv1:: Kh sursrvhg

d ihhgedfn srolf| ri wkh iroorzlqj irup=

:9Qrwh wkdw wkh vshhg ri frqyhujhqfh ri lq dwlrq lv ghfuhdvlqj lq d� 1
::PfFdooxp +4<;;, sursrvhg d vlpsoh uxoh iru wkh prqhwdu| edvh1 Wkh uxoh lv ohvv srsxodu lq

srolf| flufohv gxh wr wkh lpsolhg lqwhuhvw udwh yrodwlolw| +vhh Uhvxow <,1 PfFdooxp +4<<:, dujxhv/
krzhyhu/ wkdw wkh frqfhuq derxw lqwhuhvw udwh yrodwlolw| lv qrw zhoo xqghuvwrrg/ d srlqw zlwk
zklfk zh djuhh1

9;



�W| ' k n �Z EZ| � Z� n �% %| +:14,

zlwk

k ' o n Z

�Z : �c �% : f

zkhuh �W| lv wkh wdujhw lqwhuhvw udwh wkh ihhgedfn uxoh gh�qhv/ Z lv wkh wdujhw lq dwlrq

udwh/ dqg o lv wkh orqj uxq htxloleulxp uhdo lqwhuhvw udwh1:; Dovr/ zh qrz h{suhvv

doo yduldeohv lq ohyhov/ dv rssrvhg wr ghyldwlrqv iurp wuhqg1

D qxpehu ri rwkhu uhvhdufkhuv kdyh frqvlghuhg uxohv olnh +:14, +vhh/ h1j1/ Khq0

ghuvrq dqg Pfnleerq/ 4<<6,1 Wd|oru*v frqwulexwlrq lv wr vshoo rxw wkh qrupdwlyh

dqg srvlwlyh lpsolfdwlrqv1 Rq wkh qrupdwlyh vlgh/ wkh uxoh lv frqvlvwhqw zlwk wkh

pdlq sulqflsohv iru rswlpdo srolf| wkdw zh kdyh ghvfulehg1 Lw fdoov iru judgxdo dg0

mxvwphqw ri lq dwlrq wr lwv wdujhw +vhh Uhvxow 5,1 Vshfl�fdoo|/ lw kdv wkh qrplqdo

udwh dgmxvw pruh wkdq rqh0iru0rqh zlwk wkh lq dwlrq udwh1 Wr wkh h{whqw odjjhg

lq dwlrq lv d jrrg suhglfwru ri ixwxuh lq dwlrq/ wkh uxoh wkxv kdv uhdo udwhv dg0

mxvwlqj wr hqjlqhhu lq dwlrq edfn wr wdujhw +vhh Uhvxow 6,1 Ilqdoo|/ qrwh wkdw wkh

lqwhuhvw udwh uhvsrqgv wr wkh rxwsxw jds dv rssrvhg wr wkh ohyho ri rxwsxw1 Wkxv/

lq dw ohdvw dq dssur{lpdwh vhqvh/ wkh uxoh fdoov iru d frxqwhuf|folfdo uhvsrqvh wr

ghpdqg vkrfnv dqg dffrpprgdwlrq ri vkrfnv wr srwhqwldo JGS wkdw gr qrw d�hfw

:;Wkh lq dwlrq udwh Wd|oru xvhv lv dfwxdoo| wkh udwh ryhu wkh suhylrxv |hdu +dv rssrvhg wr wkh
suhylrxv txduwhu1,
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wkh rxwsxw jds +vhh Uhvxow 7,1

Rq wkh srvlwlyh vlgh/ Wd|oru vkrzhg wkdw zlwk fhuwdlq sdudphwhu ydoxhv/ wkh

uxoh surylghv d uhdvrqdeo| jrrg ghvfulswlrq ri srolf| ryhu wkh shulrg 4<;:04<<51

Wkhvh duh= �Z ' ��D/ �% ' f�Dc Z ' 2c dqg o ' 2� Wd|oru xvhg lqirupdo mxgjhphqw

wr slfn wkhp1 Dq lqwhuhvwlqj txhvwlrq lv zkhwkhu d irupdo phwkrgrorj| zrxog

|lhog vrphwklqj gl�huhqw1

Lq wklv vslulw/ Fodulgd/ Jhuwohu dqg Jdol +4<<:d, hvwlpdwh d vlpsoh uxoh iru X1V1

prqhwdu| srolf|/ dqg frqvlghu krz wklv uxoh kdv hyroyhg ryhu wlph1 Wkh vshfl�f

irupxodwlrq lv d �iruzdug orrnlqj� yhuvlrq ri wkh vlpsoh Wd|oru uxoh=

�W| ' k n �Z E.|Z|n� � Z� n �% %| +:15,

Xqghu wklv uxoh/ srolf| uhvsrqgv wr h{shfwhg lq dwlrq dv rssrvhg wr odjjhg lq d0

wlrq1 Lq wklv uhvshfw/ wkh irupxodwlrq lv frqvlvwhqw zlwk wkh rswlpdo uxohv ghulyhg

iru erwk wkh edvholqh dqg k|eulg prghov +vhh htxdwlrqv +619, dqg +919,,1 Dqrwkhu

yluwxh lv wkdw wklv irupxodwlrq qhvwv wkh vlpsoh Wd|oru uxoh dv d vshfldo fdvh1 Li

hlwkhu lq dwlrq ru d olqhdu frpelqdwlrq ri odjjhg lq dwlrq dqg wkh rxwsxw jds

lv d vx!flhqw vwdwlvwlf iru ixwxuh lq dwlrq/ wkhq wkh vshfl�fdwlrq froodsvhv wr wkh

Wd|oru uxoh1

Ehfdxvh ri wkh Ihghudo Uhvhuyh*v whqghqf| wr vprrwk lqwhuhvw udwh dgmxvwphqwv

+vhh wkh glvfxvvlrq lq vhfwlrq 8,/ d vwdwlf uhodwlrq olnh htxdwlrq +:15, fdqqrw fdswxuh

wkh vhuldo fruuhodwlrq suhvhqw lq wkh gdwd1 Zh wkxv doorz iru wkh srvvlelolw| ri

sduwldo dgmxvwphqw wr wkh wdujhw udwh/ dffruglqj wr=

�| ' 4 �|3� n E�� 4� �W| +:16,
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zkhuh 4 lv d sdudphwhu wkdw phdvxuhv wkh ghjuhh ri lqwhuhvw udwh vprrwklqj1

Zh hvwlpdwh gl�huhqw uxohv iru wkh suh0Yrofnhu +93=40:<=5, dqg Yrofnhu0Juhhqvsdq

+:<=60<9=7,1 Zh gr vr ehfdxvh lw lv zlgho| eholhyhg wkdw X1V1 prqhwdu| srolf|

wrrn dq lpsruwdqw wxuq iru wkh ehwwhu zlwk wkh dssrlqwphqw ri Sdxo Yrofnhu dv

Ihg Fkdlupdq +vhh Iulhgpdq dqg Nxwwqhu +4<<9, dqg Jhuwohu +4<<9,,1 Dprqj

rwkhu wklqjv/ wklv shulrg pdunv wkh ehjlqqlqj ri dq dssduhqwo| vxffhvvixo dqg orqj

odvwlqj glvlq dwlrq1

Zh �qg wkdw wkh vlpsoh uxoh jlyhq e| htxdwlrq +:15, grhv d jrrg mre ri fkdudf0

whul}lqj srolf| lq wkh Yrofnhu0Juhhqvsdq hud1 Ixuwkhu/ lw dgkhuhv wr wkh jxlgholqhv

iru jrrg srolf| wkdw zh kdyh hvwdeolvkhg1 Wkh hvwlpdwhg suh0Yrofnhu uxoh ylrodwhv

wkhvh jxlgholqhv1 Vshfl�fdoo|/ wkh sdudphwhu hvwlpdwhv dorqj zlwk vwdqgdug huuruv

duh jlyhq e|:<

Wdeoh 4= Hvwlpdwhv ri Srolf| Uhdfwlrq Ixqfwlrq

�Z �% 4

Suh0Yrofnhu 31;3 3185 31:9

+313<, +3145, +3137,

Yrofnhu0Juhhqvsdq 41<9 313: 3199

+3153, +3143, +3136,

Wkh nh| ohvvrq lqyroyhv wkh sdudphwhu �Z/ wkh frh!flhqw rq wkh lq dwlrq jds1

Wkh hvwlpdwh iru wkh suh0Yrofnhu uxoh lv vljql�fdqwo| ohvv wkdq xqlw|1 Wklv vxjjhvwv

:<Wkh hvwlpdwhv ri wkh sdudphwhuv lq htxdwlrq +:15, duh rewdlqhg e| xvlqj dq lqvwuxphqwdo
yduldeohv surfhgxuh edvhg rq Jhqhudol}hg Phwkrgv ri Prphqwv +JPP,1 Vhh Fodulgd/ Jdol dqg
Jhuwohu +4<<:, iru ghwdlov1 Wkh vshfl�f qxpehuv uhsruwhg khuh duh edvhg rq d yhuvlrq ri wklv
srolf| uhdfwlrq ixqfwlrq wkdw kdv wkh Ixqgv udwh uhvsrqg wr h{shfwhg lq dwlrq d |hdu dkhdg dqg
wkh fxuuhqw rxwsxw jds +uhsruwhg lq Wdeoh 5 ri wkdw sdshu,1 Wkh uhvxowv/ krzhyhu/ duh urexvw wr
uhdvrqdeoh yduldwlrqv lq wkh krul}rqv iru wkh jds yduldeohv1
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wkdw prqhwdu| srolf| ryhu wklv shulrg zdv dffrpprgdwlqj lqfuhdvhv lq h{shfwhg

lq dwlrq/ lq fohdu ylrodwlrq ri wkh jxlgholqhv vxjjhvwhg e| Uhvxowv 5 dqg 61 Iru

wkh srvw04<:< uxoh wkh hvwlpdwh lv vljql�fdqwo| deryh xqlw|1 Lw wkxv lqfrusrudwhv

wkh lpsolflw lq dwlrq wdujhwlqj ihdwxuh wkdw zh kdyh dujxhg lv d fulwlfdo ihdwxuh ri

jrrg prqhwdu| srolf| pdqdjhphqw1 Lw lv dovr wuxh wkdw lq wkh Yrofnhu0Juhhqvsdq

hud wkh Ihghudo Uhvhuyh zdv rqo| uhvsrqglqj wr wkh rxwsxw jds wr wkh h{whqw lw

kdg suhglfwlyh srzhu iru lq dwlrq=;3 Wkh hvwlpdwhg frh!flhqw rq wkh rxwsxw jds/

�%/ lv qrw vljql�fdqwo| gl�huhqw iurp }hur1 Suh 4<:<=7 lw lv srvlwlyh dqg vljql�fdqw1

Wklv rxwfrph lv frqvlvwhqw zlwk wkh frqyhqwlrqdo ylhz wkdw suh04<:</ wkh Ihghudo

Uhvhuyh zdv uhodwlyho| pruh irfxvhg rq rxwsxw vwdelol}dwlrq dqg ohvv irfxvhg rq

lq dwlrq1

Wkh �qglqj wkdw wkh Ihg uhvsrqghg gl�huhqwo| wr lq dwlrq lq wkh wzr hudv lv

dssduhqw iurp lqvshfwlrq ri wkh gdwd1 Iljxuh 7 sorwv wkh Ihghudo Ixqgv udwh dqg

wkh udwh ri FSL lq dwlrq iurp 4<98 wr wkh suhvhqw1 Wkh judsk vkrzv d fohdu euhdn

lq wkh Ixqgv udwh surfhvv durxqg 4<:<1;4 Gxulqj prvw ri wkh 4<:3v/ wkh h{ srvw

uhdo udwh zdv }hur ru qhjdwlyh1 Diwhu 4<:< lw ehfrphv srvlwlyh1 Zkloh pdq| idfwruv

lq xhqfh wkh uhdo udwh/ wkh wljkw prqhwdu| srolf| hqjlqhhuhg e| Sdxo Yrofnhu vxuho|

surylghv wkh prvw orjlfdo h{sodqdwlrq iru wklv lqlwldo uxq0xs1

Iljxuh 8 looxvwudwhv wkh srolf| fkdqjh e| sorwwlqj wkh hvwlpdwhg wdujhw ydoxh ri

wkh lqwhuhvw udwh xqghu wkh Yrofnhu0Juhhqvsdq uxoh ryhu wkh hqwluh vdpsoh shulrg1

Wkh wdujhw uxoh grhv d jrrg mre ri fdswxulqj wkh eurdg pryhphqwv lq wkh Ixqgv

udwh iru wkh vhfrqg kdoi ri wkh vdpsoh/ iru zklfk lw zdv hvwlpdwhg1 Iru wkh suh0

;3 Lq sduwlfxodu/ wkh rxwsxw jds hqwhuv wkh lqvwuxphqw vhw iru h{shfwhg lq dwlrq1 Wkxv/ wkh
frh!fhqw �{ uh hfwv wkh lq xhqfh ri wkh rxwsxw jds rq wkh lqwhuhvw udwh wkdw lv lqghshqghqw ri
lwv suhglfwlyh srzhu iru lq dwlrq1

;4Kxl}lqjd dqg Plvknlq +4<;9, suhvhqw irupdo hylghqfh ri d vwuxfwxudo euhdn dw wklv wlph1
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Yrofnhu shulrg/ pdwwhuv duh gl�huhqw1 Wkh wdujhw +jhqhudwhg e| wkh hvwlpdwhg

Yrofnhu0Juhhqvsdq uxoh, lv v|vwhpdwlfdoo| zhoo deryh wkh klvwrulfdo vhulhv1 Lq wklv

frqfuhwh uhvshfw/ srolf| zdv idu ohvv djjuhvvlyh lq �jkwlqj lq dwlrq lq wkh hduolhu

shulrg1;5

Iljxuh 9 frpsduhv wkh delolw| ri wkh iruzdug dqg edfnzdug orrnlqj +Wd|oru,

wdujhw uxohv wr h{sodlq wkh srvw 4<:< gdwd1 Wkrxjk zh �qg wkdw wkh gdwd uhmhfwv

wkh edfnzdug orrnlqj uxoh lq idyru ri wkh iruzdug orrnlqj rqh/ ;6 wkh wzr gr d

urxjko| vlplodu mre ri dffrxqwlqj iru wkh ehkdylru ri wkh Ixqgv udwh1 Wklv rffxuv

suredeo| ehfdxvh/ zlwk X1V1 gdwd/ qrw pxfk ehvlghv odjjhg lq dwlrq lv xvhixo iru

suhglfwlqj ixwxuh lq dwlrq1

Ilqdoo|/ lw lv lqwhuhvwlqj wr revhuyh wkdw wkh rwkhu pdmru fhqwudo edqnv/ wkh

Exqghvedqn dqg wkh Edqn ri Mdsdq/ kdyh ehkdyhg yhu| vlploduo| lq wkh srvw04<:<

hud1 Lq Fodulgd/ Jdol dqg Jhuwohu +4<<;,/ zh hvwlpdwh rxu vshfl�fdwlrq iru wkhvh

fhqwudo edqnv1 Wkh hvwlpdwhg sdudphwhuv lq hdfk fdvh duh txlwh forvh wr wkrvh

rewdlqhg iru wkh Ihghudo Uhvhuyh gxulqj wkh Yrofnhu0Juhhqvsdq shulrg1 Wkxv/

jrrg srolf| pdqdjhphqw dsshduv wr kdyh ehhq d joredo skhqrphqrq1 Shukdsv

wklv lv qrw vxusulvlqj vlqfh wkh vxffhvvixo glvlq dwlrq kdv dovr ehhq d zruog0zlgh

hyhqw1

:151 Vlpsoh Wdujhw Uxohv

Wkhuh kdyh dovr ehhq sursrvhg vlpsoh uxohv iru wdujhwv/ dv rssrvhg wr lqvwuxphqwv1

Ri wkhvh sursrvhg srolflhv/ lq dwlrq wdujhwlqj kdv uhfhlyhg e| idu wkh prvw dwwhq0

;5Vrph exw qrw qhduo| doo wkh gl�huhqfh ehwzhhq udwhv suh04<:< dqg wkh wdujhw ydxohv xqghu
d srvw04<:< uxoh frxog eh dffrxqwhg iru d vhfxodu fkdqjh lq wkh uhdo udwh1

;6Vhh Fodulgd/ Jdol dqg Jhuwohu +4<<;,1
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wlrq +vhh Ehuqdqnh dqg Plvknlq +4<<:,/ iru d uhfhqw vxuyh|,1 Lqghhg d qxpehu ri

fhqwudo edqnv/ prvw qrwdeo| wkh Edqn ri Hqjodqg/ kdyh uhfhqwo| dgrswhg irupdo

lq dwlrq wdujhwv +vhh/ h1j1/ Dqguhz Kdogdqh/ +4<<9,,1

Lq rqh vhqvh/ lq dwlrq wdujhwlqj lqyroyhv qrwklqj pruh wkdq sxuvxlqj wkh nlqg

ri judgxdolvw srolf| wkdw rxu rswlpdo srolf| fdofxodwlrq lpsolhv +vhh Uhvxow 5,1

Lqghhg/ doo wkh ohdglqj uhdo0zruog sursrvdov fdoo iru judgxdo frqyhujhqfh ri lq dwlrq

wr wdujhw1 Qrqh uhfrpphqg wu|lqj wr klw wkh lq dwlrq wdujhw frqwlqxrxvo|/ zklfk

lv frqvlvwhqw zlwk rxu dqdo|vlv1 Lq wklv uhvshfw/ wkh uxoh zh hvwlpdwh iru wkh shulrg

lv shuihfwo| frqvlvwhqw zlwk lq dwlrq wdujhwlqj1

Wkh udwlrqdoh iru lq dwlrq wdujhwlqj/ zh wklqn/ lv wzrirog1 Wkh �uvw lv vlpso|

wr jxdudqwhh wkdw prqhwdu| srolf| dyrlgv wkh plvwdnhv ri wkh suh0Yrofnhu hud e|

lghqwli|lqj d fohdu qrplqdo dqfkru iru srolf|1 +Diwhu doo/ Dodq Juhhqvsdq zloo qrw

eh durxqg iruhyhu,1 Wkh lq dwlrq wdujhw lv lq h�hfw wkh qrplqdo dqfkru1 Vlqfh wkh

dqfkru lv gluhfwo| lq whupv ri lq dwlrq/ lw dyrlgv wkh srwhqwldoo| lqvwdelolw| sure0

ohpv dvvrfldwhg zlwk dowhuqdwlyhv vxfk dv prqh| jurzwk wkdw duh rqo| lqgluhfwo|

olqnhg wr lq dwlrq1 Iru h{dpsoh/ li wkhuh duh odujh vkrfnv wr prqh| ghpdqg/ wkhq

d prqh| jurzwk wdujhw pd| idlo suhflvho| wr slq grzq wkh htxloleulxp lq dwlrq

udwh1

Wkh vhfrqg udwlrqdoh kdv wr gr zlwk fuhglelolw| dqg frpplwphqw1 Zh kdyh

vhhq wkdw lw lv lq jhqhudo rswlpdo iru srolf|0pdnhuv wr sodfh d kljkhu zhljkw rq wkh

frvwv ri lq dwlrq wkdq wkh wuxh vrfldo orvv ixqfwlrq vxjjhvwv +vhh Uhvxowv 9 dqg :,1

Wkh irfxv rq lq dwlrq wdujhwv pd| eh ylhzhg dv d zd| wr lqvwloo d kljkhu h�hfwlyh

zhljkw rq lq dwlrq lq wkh srolf| fkrlfh1

Sulfh ohyho wdujhwlqj lv dqrwkhu w|sh ri vlpsoh uxoh wkdw kdv ehhq glvfxvvhg lq

wkh olwhudwxuh1 Wklv srolf|/ zklfk pd| eh wkrxjkw ri dv d pruh h{wuhph yhuvlrq
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ri lq dwlrq wdujhwlqj/ kdv qrw uhfhlyhg pxfk vxssruw dprqj srolf|0pdnhuv dqg

dssolhg hfrqrplvwv1 Wkhuh duh vhyhudo sureohpv= Iluvw/ li wkh sulfh ohyho ryhuvkrrwv

lwv wdujhw/ wkh fhqwudo edqn pd| kdyh wr frqwudfw hfrqrplf dfwlylw| lq rughu wr

uhwxuq wkh sulfh ohyho wr lwv jrdo1 Wkdw lv/ lq dwlrq deryh wkh dprxqw lpsolhg e|

wkh sulfh ohyho wdujhw pxvw eh iroorzhg e| lq dwlrq ehorz wklv ghvluhg dprxqw lq

rughu wr uhwxuq wkh wdujhw1 Xqghu lq dwlrq wdujhwlqj/ e|jrqhv duh e|jrqhv= ryhu0

vkrrwlqj ri lq dwlrq lq rqh |hdu grhv qrw uhtxluh iruflqj lq dwlrq ehorz wdujhw

lq wkh iroorzlqj |hdu1 Vhfrqg/ wkh vrxufh ri srvlwlyh guliw lq wkh sulfh ohyho pd|

eh phdvxuhphqw huuru +vhh wkh glvfxvvlrq lq vhfwlrq 51, Lw zrxog eh xqiruwxqdwh

wr kdyh phdvxuhphqw huuru lqgxfh wljkwhqlqj ri prqhwdu| srolf|1 Wklug/ dv Pf0

Fdooxp +4<<:e, vkrzv/ wkh qhw uhgxfwlrq lq sulfh xqfhuwdlqw| xqghu d sulfh ohyho

wdujhw uxoh/ pd| eh vpdoo uhodwlyh wkdw rewdlqhg xqghu dq lq dwlrq wdujhwlqj sro0

lf|1 Iru doo wkhvh uhdvrqv/ lw lv shukdsv qrw vxusulvlqj wkdw qr pdmru fhqwudo edqn

kdv dgrswhg d sulfh ohyho wdujhw1

Dqrwkhu fdqglgdwh yduldeoh iru wdujhwlqj lv qrplqdo JGS1 Wklv dssurdfk kdv

dovr uhfhlyhg ohvv dwwhqwlrq lq wkh uhfhqw olwhudwxuh/ krzhyhu1 Rqh sureohp lv wkdw

li wkhuh duh vkliwv lq wkh wuhqg jurzwk ri uhdo JGS/ wkh uxoh grhv qrw surylgh d

suhflvh qrplqdo dqfkru1 Dqrwkhu sureohp/ hpskdvl}hg e| Edoo +4<<:,/ lv wkdw wkh

srolf| pd| eh ryhuo| uhvwulfwlyh1 Lq wkh k|eulg prgho ri vhfwlrq 8/ iru h{dpsoh/ wkh

rswlpdo srolf| lq jhqhudo kdv wkh lqwhuhvw udwh dgmxvw wr vrph olqhdu frpelqdwlrq ri

h{shfwhg lq dwlrq/ wkh rxwsxw jds dqg ghpdqg glvwxuedqfhv1 Wkh zhljkwv ghshqg

xsrq wkh xqghuo|lqj vwuxfwxudo sdudphwhuv ri wkh prgho1 Xqghu qrplqdo JGS

wdujhwlqj/ wkh fhqwudo edqn dgmxvwv wkh lqwhuhvw udwh wr wkh vxp ri lq dwlrq dqg

uhdo JGS jurzwk1 Lw wkxv duelwudulo| dssolhv dq htxdo zhljkw wr hdfk frpsrqhqw ri

qrplqdo JGS1 Kljk qrplqdo JGS jurzwk/ ixuwkhu/ frxog rffxu zkhq wkh hfrqrp|

:8



lv uhfryhulqj iurp d uhfhvvlrq dqg lv vwloo zhoo ehorz ixoo fdsdflw|1 D uxoh wkdw fdoov

iru udlvlqj lqwhuhvw udwhv lq uhvsrqvh wr deryh wdujhw qrplqdo JGS jurzwk lq wkhvh

flufxpvwdqfhv frxog vwl h wkh uhfryhu|1;7

:161 Lqghwhuplqdf| xqghu Lqwhuhvw Udwh Uxohv

Rqh fulwlflvp ri vlpsoh lqwhuhvw udwh uxohv lv wkdw/ xqghu fhuwdlq flufxpvwdqfhv/

wkh| pd| lqgxfh lqvwdelolw|1 Wkdw lv/ lq pdq| prghov wkhuh pd| qrw eh d gh0

whuplqdwh htxloleulxp xqghu sduwlfxodu sdudphwul}dwlrqv ri wkh srolf| uxoh1 Lq d

fodvvlf sdshu/ Wkrpdv Vdujhqw dqg Qhlo Zdoodfh +4<:8,/ looxvwudwhg krz qrplqdo

lqghwhuplqdf| pd| dulvh li sulfhv duh shuihfwo|  h{leoh1 Xqghu dq lqwhuhvw udwh

uxoh wkh htxloleulxp slqv grzq wkh ohyho ri uhdo prqh| edodqfhv1 Krzhyhu/ wkhuh

duh dq lq�qlwh qxpehu ri frpelqdwlrqv ri wkh qrplqdo prqh| vwrfn dqg wkh sulfh

ohyho wkdw vdwlvi| wklv htxloleulxp frqglwlrq1;8 Lq wklv uhvshfw/ wkh lqwhuhvw udwh

uxoh surgxfhv qrplqdo lqghwhuplqdf|1;9

Zkhq wkhuh lv voxjjlvk sulfh dgmxvwphqw/ wkh sureohp ri qrplqdo lqghwhupl0

qdf| ydqlvkhv1 Odvw shulrg*v sulfh ohyho h�hfwlyho| vhuyhv d qrplqdo dqfkru1 Vlpsoh

lqwhuhvw udwh uxohv wkxv gr qrw surgxfh sulfh ohyho lqghwhuplqdf| lq wkh iudphzrunv

zh kdyh dqdo|}hg1 Pruh jhqhudoo|/ vlqfh wkhuh lv olwwoh uhdvrq wr eholhyh wkdw sulfhv

duh shuihfwo|  h{leoh/ wkh lvvxh ri qrplqdo lqghwhuplqdf| grhv qrw vhhp lpsruwdqw

;7Vhh Edoo +4<<:, dqg Vyhqvvrq +4<<:e, iru h{solflw h{dpsohv ri krz qrplqdo JGS wdujhwlqj
frxog surgxfh dgyhuvh rxwfrphv1 PfFdooxp +4<<:f,/ krzhyhu/ dujxhv wkdw wkhvh uhvxowv duh
vhqvlwlyh wr wkh xvh ri d edfnzdug orrnlqj Skloolsv fxuyh1 Iru wkh fdvh lq idyru ri qrplqdo JGS
wdujhwlqj/ vhh Kdoo dqg Pdqnlz +4<<7,1

;8PfFdooxp +4<<:,/ krzhyhu/ dujxhv wkdw wkh sulfh ohyho lv lq idfw ghwhuplqhg lq wklv nlqg ri
hqylurqphqw1

;9D uhfhqw olwhudwxuh vkrzv wkdw wkh jryhuqphqw*v lqwhuwhpsrudo exgjhw frqvwudlqw pd| uhvwruh
xqltxhqhvv xqghu dq lqwhuhvw uxoh/ hyhq lq dq hqylurqphqw zlwk  h{leoh sulfhv1 Zkdw lv fulwlfdo
lv zkhwkhu wkh lqwhuhvw rq wkh ghew lv �qdqfhg e| wd{hv ru prqh| fuhdwlrq1 Vhh/ iru h{dpsoh/
Zrrgirug +4<<7,/ Vlpv/ +4<<7,/ dqg Ohhshu +4<<4,1
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lq sudfwlfh1

Rq wkh rwkhu kdqg/ wkhuh lv srwhqwldoo| d sureohp ri uhdo lqghwhuplqdf| lq wkh

fdvh ri sulfh vwlfnlqhvv/ dv Zlooldp Nhuu dqg Urehuw Nlqj +4<<9,/ Ehuqdqnh dqg

Zrrgirug +4<<:, dqg Fodulgd/ Jdol dqg Jhuwohu +4<<:, kdyh uhfhqwo| hpskdvl}hg1;:

Wzr w|shv ri lqghwhuplqdf| duh srvvleoh1 Iluvw/ li lq uhvsrqvh wr d ulvh lq h{shfwhg

lq dwlrq/ wkh qrplqdo udwh grhv qrw lqfuhdvh vx!flhqwo| wr udlvh wkh uhdo udwh/

wkhq vhoi0ixo�oolqj exuvwv ri lq dwlrq dqg rxwsxw duh srvvleoh1 D ulvh lq h{shfwhg

lq dwlrq/ ohdgv wr d idoo lq uhdo udwhv wkdw/ lq wxuq/ ixhov wkh errp1 Lqghhg/ wkh

prqhwdu| srolf| uxoh wkdw Fodulgd/ Jdol dqg Jhuwohu +4<<:, hvwlpdwh iru wkh suh0

Yrofnhu shulrg shuplwv h{dfwo| wklv nlqg ri vxqvsrw ehkdylru1 Wkh ohvvrq khuh lv

vlpso| wkdw d jrrg prqhwdu| srolf| uxoh vkrxog qrw dffrpprgdwh ulvh lq h{shfwhg

lq dwlrq1 Lw vkrxog lqvwhdg sxuvxh wkh lpsolflw nlqg ri lq dwlrq wdujhwlqj wkdw zh

kdyh ehhq hpskdvl}lqj1 Wklv erlov grzq wr udlvlqj qrplqdo udwhv vx!flhqwo| wr

lqfuhdvh uhdo udwhv zkhqhyhu h{shfwhg lq dwlrq jrhv xs1

Dv Ehuqdqnh dqg Zrrgirug +4<<;, hpskdvl}h/ lqghwhuplqdf| lv dovr srvvleoh

li wkh uxoh fdoov iru dq ryhuo| djjuhvvlyh uhvsrqvh ri lqwhuhvw udwhv wr pryhphqwv

lq h{shfwhg lq dwlrq1 Lq wklv lqvwdqfh/ wkhuh lv d �srolf| ryhunloo� h�hfw wkdw

hphujhv wkdw pd| uhvxow lq dq rvfloodwlqj htxloleulxp1 Fodulgd/ Jdol dqg Jhuwohu

+4<<:, vkrz/ krzhyhu/ wkh pdjqlwxgh ri wkh srolf| uhvsrqvh uhtxluhg wr jhqhudwh

lqghwhuplqdf| ri wklv w|sh juhdwo| h{fhhgv wkh hvwlpdwhv rewdlqhg lq sudfwlfh1

Wklv srwhqwldo lqghwhuplqdf| krzhyhu grhv vxjjhvw dqrwkhu uhdvrq zk| d judgxdo

;:Wkhvh sdshuv irfxv rq orfdo lqghwhuplqdf|1 Vhh Ehqkdele/ Vfkplgw0Jurkh/ dqg Xuleh +4<<;,
iru d glvfxvvlrq ri joredo lqghwhuplqdf|1 Wr dyrlg joredo lqghwhuplqdf|/ wkh fhqwudo edqn pd|
kdyh wr frpplw wr ghyldwh iurp d vlpsoh lqwhuhvw udwh uxoh li wkh hfrqrp| zhuh wr jhw vx!flhqwo|
r� wudfn1 Wklv wkuhdw wr ghyldwh fdq eh vwdelol}lqj/ pxfk wkh zd| r� wkh htxloleulxp sdwk wkuhdwv
lqgxfh xqltxhqhvv lq jdph wkhru|1 Ehfdxvh wkh wkuhdw lv vx!flhqw wr suhfoxgh lqghwhuplqdwh
ehkdylru/ ixuwkhu/ lw pd| qhyhu kdyh wr eh lpsohphqwhg lq sudfwlfh1

::



dssurdfk wr phhwlqj dq lq dwlrq wdujhw pd| eh ghvludeoh1

;1 Frqfoxglqj Uhpdunv

Zh frqfoxgh e| ghvfulelqj vhyhudo duhdv zkhuh ixwxuh uhvhdufk zrxog eh txlwh

xvhixo=

+4, Lw lv dozd|v wkh fdvh wkdw pruh nqrzohgjh ri wkh zd| wkh pdfurhfrqrp|

zrunv fdq lpsuryh wkh shuirupdqfh ri prqhwdu| srolf|1 Sduwlfxoduo| fulwlfdo/

krzhyhu/ lv d ehwwhu xqghuvwdqglqj ri wkh ghwhuplqdqwv ri lq dwlrq1 Dv zh kdyh

hpskdvl}hg/ wkh rxwsxw2lq dwlrq wudgh0r� lv kljko| vhqvlwlyh wr erwk wkh ghjuhh

dqg qdwxuh ri wkh shuvlvwhqfh lq lq dwlrq1 Dv d frqvhtxhqfh/ vr wrr lv wkh vshhg dw

zklfk prqhwdu| srolf| vkrxog wu| wr uhdfk wkh rswlpdo lq dwlrq udwh1 Udwlrqdol}0

lqj wkh revhuyhg shuvlvwhqfh lq lq dwlrq lv wkxv d kljk sulrulw|1 Zrun e| Jdol dqg

Jhuwohu +4<<;, dqg Dujld Verugrqh +4<<;, vxjjhvwv wkdw wkh vkruw uxq djjuhjdwh

vxsso| fxuyh hpsor|hg lq rxu edvholqh prgho pd| surylgh d uhdvrqdeoh dssur{l0

pdwlrq ri uhdolw|/ vr orqj dv uhdo pdujlqdo frvw +vshfl�fdoo| uhdo xqlw oderu frvwv,

lv xvhg dv wkh uhohydqw uhdo vhfwru iruflqj yduldeoh lqvwhdg ri wkh rxwsxw jds/ dv wkh

wkhru| vxjjhvwv1 Jdol dqg Jhuwohu +4<<;, dujxh ixuwkhu wkdw shuvlvwhqfh lq lq d0

wlrq pd| eh uhodwhg wr voxjjlvk dgmxvwphqw ri xqlw oderu frvwv ylv0d0ylv pryhphqwv

lq rxwsxw1 Vruwlqj rxw wklv lvvxh zloo kdyh lpsruwdqw uhshufxvvlrqv iru prqhwdu|

srolf|1

+5, Rxu dqdo|vlv ri prqhwdu| srolf|/ dv lq pxfk ri wkh olwhudwxuh/ zdv uhvwulfwhg

wr forvhg hfrqrp| prghov1 H{whqvlrqv wr rshq hfrqrp| iudphzrunv duh olnho| wr

surylgh qhz lqvljkwv rq wkh ghvludelolw| ri dowhuqdwlyh prqhwdu| srolf| uxohv/ dqg

udlvh d qxpehu ri lvvxhv ri juhdw lqwhuhvw/ lqfoxglqj= wkh fkrlfh ri h{fkdqjh udwh

:;



uhjlph/ wkh srwhqwldo ehqh�wv iurp prqhwdu| srolf| frruglqdwlrq/ wkh rswlpdo

uhvsrqvh wr vkrfnv ruljlqdwlqj deurdg/ dqg frqvxphu sulfh lqgh{ yhuvxv grphvwlf

lq dwlrq wdujhwlqj1 Uhfhqw zrun e| Edoo +4<<;,/ Vyhqvvrq +4<<;, dqg Prqdfhool

+4<<<, dorqj wkhvh olqhv zloo xqgrxewhgo| od| wkh jurxqg iru ixuwkhu uhvhdufk rq

wklv iurqw1

+6, Wkurxjkrxw wkh dqdo|vlv/ zh dvvxphg wkdw wkh orzhu erxqg ri }hur rq

wkh qrplqdo lqwhuhvw udwh zdv qrw d frqvwudlqw rq wkh shuirupdqfh ri prqhwdu|

srolf|1 Lq Mdsdq/ iru h{dpsoh/ wkh vkruw whup qrplqdo udwh kdv idoohq wr wkh srlqw

zkhuh wklv frqvwudlqw fohduo| lv d frqvlghudwlrq iru srolf| pdqdjhphqw1 Vlploduo|/

lq wkh X1V1 dqg Hxursh/ wkh lq dwlrq udwhv kdyh idoohq wr wkh srlqw zkhuh wkh

}hur erxqg olplw frxog frqfhlydeoh d�hfw wkh delolw| wr hdvh udwhv lq wkh hyhqw

ri d grzqwxuq1 Xqghuvwdqglqj krz prqhwdu| srolf| vkrxog surfhhg lq wklv nlqg

ri hqylurqphqw lv dq lpsruwdqw wdvn1 Zkhq wkh qrplqdo udwh lv dw }hur/ wkh

rqo| zd| d fhqwudo edqn fdq uhgxfh wkh uhdo lqwhuhvw udwh lv wr jhqhudwh d ulvh

lq h{shfwhg lq lq dwlrq +vhh wkh glvfxvvlrq lq Doh{dqghu Zropdq/ 4<<;/ dqg wkh

uhihuhqfhv wkhuhlq1, Krz wkh fhqwudo edqn vkrxog jr derxw wklv dqg zkhwkhu

frrshudwlrq iurp �vfdo srolf| lv qhfhvvdu| duh lpsruwdqw rshq txhvwlrqv1 Dv

Zropdq +4<<;, vxjjhvwv/ wkh frqfoxvlrqv duh txlwh vhqvlwlyh wr wkh qdwxuh ri wkh

lq dwlrqdu| surfhvv1

+7, D pruh vshfl�f lvvxh/ exw qrqhwkhohvv dq lpsruwdqw rqh/ lv wr xqghuvwdqg

zk| fhqwudo edqnv vprrwk lqwhuhvw udwh dgmxvwphqwv1 Dv zh glvfxvvhg lq vhfwlrq

8/ rswlpdo srolflhv lpsolhg e| prvw h{lvwlqj pdfurhfrqrplf iudphzrunv jhqhudwh

sdwkv iru wkh lqwhuhvw udwh wkdw duh pxfk pruh yrodwloh wkdq zkdw lv revhuyhg lq

uhdolw|1 Wkh srvvlelolw| wkxv dulvhv wkdw h{lvwlqj prghov pd| idlo wr dghtxdwho|

fkdudfwhul}h wkh frqvwudlqwv wkdw srolf|0pdnhuv idfh lq sudfwlfh1 Zh vxjjhvwhg lq

:<



vhfwlrq 8 wkdw vrph irup ri prgho xqfhuwdlqw| pljkw eh deoh wr dffrxqw iru wklv

skhqrphqrq1 Dqrwkhu dowhuqdwlyh/ lv wkdw fhqwudo edqnv pd| eh h{sorlwlqj wkh

ghshqghqf| ri ghpdqg rq h{shfwhg ixwxuh lqwhuhvw udwhv/ dv dujxhg e| Urwhpehuj

dqg Zrrgirug +4<<;,1 Zkhwkhu wkhvh h{sodqdwlrqv ru dq| rwkhuv/ vxfk dv ihdu ri

glvuxswlrq ri �qdqfldo pdunhwv/ fdq dffrxqw iru lqwhuhvw udwh vprrwklqj qhhgv wr

eh ghwhuplqhg1

+8, D vrphzkdw uhodwhg lvvxh lqyroyhv krz d fhqwudo edqn vkrxog ghdo zlwk

�qdqfldo vwdelolw|1 Wkh srolf| uxohv glvfxvvhg lq wkh olwhudwxuh gr lqfoxgh frqwlq0

jhqflhv iru �qdqfldo fulvhv1 D iuhtxhqwo| flwhg uhdvrq iru zk| prqhwdu| srolf|

vkrxog qrw dgkhuh wljkwo| wr d vlpsoh uxoh lv wkh qhhg iru  h{lelolw| lq wkh hyhqw

ri d �qdqfldo froodsvh1 Lq wkh zdnh ri wkh Rfwrehu 4<;: vwrfn pdunhw fudvk/ iru

h{dpsoh/ prvw hfrqrplvwv vxssruwhg wkh ghflvlrq ri wkh Ihghudo Uhvhuyh Erdug

wr uhgxfh lqwhuhvw udwhv1 Wklv vxssruw zdv edvhg odujho| rq lqvwlqfw/ krzhyhu/

vlqfh wkhuh lv yluwxdoo| qr irupdo wkhruhwlfdo zrun wkdw udwlrqdol}hv wklv nlqg ri

lqwhuyhqwlrq1 Pruh jhqhudoo|/ frqfhuq derxw �qdqfldo vwdelolw| dsshduv wr eh dq

lpsruwdqw frqvwudlqw rq srolf|0pdnlqj1 Dv zh vxjjhvwhg lq vhfwlrq 8/ lw lv rqh

srvvleoh uhdvrq zk| fhqwudo edqnv vprrwk lqwhuhvw udwh fkdqjhv1 Xqghuvwdqglqj

wkh qdwxuh ri wklv frqfhuq lv fohduo| d ihuwloh duhd iru uhvhdufk1

+9, Ilqdoo|/ zlwk ihz h{fhswlrqv/ yluwxdoo| doo wkh olwhudwxuh ljqruhv wkh lvvxh

ri wudqvlwlrq wr d qhz srolf| uhjlph1;; Lq sduwlfxodu/ wkh udwlrqdo h{shfwdwlrqv

dvvxpswlrq lv w|slfdoo| hpsor|hg1 Srolf| vlpxodwlrqv wkxv lpsolflwo| suhvxph

wkdw wkh sulydwh vhfwru fdwfkhv rq lpphgldwho| wr dq| uhjlph fkdqjh1 Lq uhdolw|/

krzhyhu/ wkhuh pd| eh d shulrg ri wudqvlwlrq zkhuh wkh sulydwh vhfwru ohduqv derxw

;;Dq h{fhswlrq lv Eud|wrq/ Ohylq W|urq dqg Zlooldpv +4<<:, zkr suhvhqw vlpxodwlrqv ri srolf|
uhjlph fkqdjhv xqghu gl�huhqw dvvxpswlrqv derxw wkh ehkdylru ri sulydwh vhfwru h{shfwdwlrqv1
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wkh uhjlph fkdqjh1 Wklv nlqg ri vfhqdulr pd| eh kljko| uhohydqw wr d fhqwudo edqn

wkdw kdv dffrpprgdwhg lq dwlrq iru d vxvwdlqhg shulrg ri wlph exw lv lqwhqw rq

hpedunlqj rq d glvlq dwlrq1 Prgholqj sulydwh vhfwru ohduqlqj lv d fkdoohqjlqj exw

qrqhwkhohvv lpsruwdqw wdvn1 Vdujhqw +4<<<, surylghv d surplvlqj vwduw lq wklv

gluhfwlrq1 Pruh zrun dorqj wkhvh olqhv zrxog eh kljko| ghvludeoh1
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Dsshqgl{= Wkh Jhqhudo Vroxwlrq Xqghu Frpplwphqw

Dw wlph |cwkh fhqwudo edqn frpplwv wr d vwdwh frqwlqjhqw vhtxhqfh iru %|n� dqg

Z|n� wr pd{lpl}h

4@ ��

2
.|i

"[
|'J

q | dk %2
|n� n Z2

|n�oj

vxemhfw wr wkh vkruw uxq djjuhjdwh vxsso| fxuyh

Z|n� ' b %|n� n q .|iZ|n�n�j n �|n�

zlwk

�|n� ' 4�|n�3� n 0|n�

Iroorzlqj Fxuulh dqg Ohylqh +4<<6, dqgZrrgirug +4<<;,/ irup wkh Odjudqjldq=

4@ ��

2
.|i

"[
�'J

q�idk%2
|n� n Z2

|n�o n �|n�dZ|n� � b%|n� � qZ|n�n� � �|n�ojj

zkhuh �
2
�|n� lv wkh pxowlsolhu dvvrfldwhg zlwk wkh frqvwudlqw dw | n ��

Wkh �uvw rughu qhfhvvdu| frqglwlrqv |lhog=

k %|n� � b

2
�|n� ' fc ;� � f
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Z|n� n
�

2
�|n� �

�

2
�|n�3� ' fc ;� � �

Z| n
�

2
�| ' f

Frpelqlqj wkh �uvw rughu qhfhvvdu| frqglwlrqv wr holplqdwh �|n� wkhq |lhogv

wkh rswlpdolw| frqglwlrqv

%|n� � %|n�3� ' �b

k
Z|n�c ;� � �

%| ' �b

k
Z|

Vxevwlwxwlqj wkh rswlpdolw| frqglwlrqv lq wkh djjuhjdwh vxsso| fxuyh wr holpl0

qdwh Z|n� wkhq |lhogv d vwrfkdvwlf gl�huhqfh htxdwlrq iru %|=

%| ' @ %|3� n @q .|i%|n�j � b@

k
�|

zkhuh @ � k

kE�nq�nb2 1 Wkh vwdwlrqdu| vroxwlrq wr wklv gl�huhqfh htxdwlrq lv jlyhq

e|=

%| ' B %|3� � bB

kE�� Bq4�
�| +;14,

zkhuh B � �3
s

�3eq@2

2@q
5 Efc ��c lpso|lqj wkh surfhvv iru %| lv vwdeoh1 Vxevwlwxwlqj

wkh vroxwlrq iru %| lq wkh djjuhjdwh vxsso| fxuyh wkhq |lhogv d vroxwlrq iru Z|1

Z| ' B Z|3� n
B

E�� Bq4�
E�| � �|3��
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Vlqfh Z| ' R| � R|3�/ wkh vroxwlrq lpsolhv d vwdwlrqdu| surfhvv iru wkh sulfh ohyho =

R| ' B R|3� n
B

E�� Bq4�
�|

Wkh vwdwlrqdu| ehkdylru ri wkh sulfh ohyho uhvxowv iurp wkh idfw wkdw wkh rs0

wlpdolw| frqglwlrq h�hfwlyho| kdv wkh fhqwudo edqn dgmxvw ghpdqg lq uhvsrqvh wr

pryhphqwv lq wkh sulfh ohyho uhodwlyh wr wuhqg1 Jlyhq Z| ' R|�R|3�/ wkh rswlpdolw|

frqglwlrq pd| eh h{suhvvhg dv

%|n� ' �b

k
R|n� ;� � �

Wkxv/ iru h{dpsoh/ wkh fhqwudo edqn frqwudfwv ghpdqg zkhq wkh sulfh ohyho

ulvhv deryh wuhqg= khqfh/ wkh wuhqg0uhyhuwlqj ehkdylru ri wkh sulfh ohyho1
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Uhihuhqfhv

^4` Dl|djdul/ Udr V1/ dqg U1 Dqwrq Eudxq/ 4<<;/ �Vrph Prghov wr Jxlgh

wkh Ihg�/ Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf Srolf| 7;/ Mxqh/

ss140751

^5` Edoo/ Odxuhqfh/ 4<<8/ �Glvlq dwlrq zlwk Lpshuihfw Fuhglelolw|/� Mrxuqdo ri

Prqhwdu| Hfrqrplfv 68/ ss180561

^6` Edoo/ Odxuhqfh/ 4<<:/ �H!flhqw Uxohv iru Prqhwdu| Srolf|�/ 4<<:/ QEHU

Zrunlqj Sdshu Qr1 8<85/ Pdufk1

^7` Edoo/ Odxuhqfh/ 4<<;/ �Srolf| Uxohv iru Rshq Hfrqrplhv/� QEHU ZS&

9:931

^8` Eduur/ Urehuw M1 dqg Gdylg E1 Jrugrq/ 4<;6/ �D Srvlwlyh Wkhru| ri Prqh0

wdu| Srolf| lq d Qdwxudo Udwh Prgho/ Mrxuqdo ri Srolwlfdo Hfrqrp| <4/ ss1

8;<09431

^9` Ehqkdele/ Mhvv/ Vwhskdqlh Vfkplww0Jurkh/ dqg Pduwlq Xuleh/ 4<<;/ �Wkh

Shulov ri Wd|oru Uxohv/� plphr/ Qhz \run Xqlyhuvlw|1

^:` Ehuqdqnh/ Ehq V1 dqg Dodq Eolqghu/ 4<<5/ �Wkh Ihghudo Ixqgv Udwh dqg wkh

Wudqvplvvlrq ri Prqhwdu| Srolf|/� Dphulfdq Hfrqrplf Uhylhz ;5= ss1<340

54

^;` Ehuqdqnh/ Ehq1 V1 dqg Pdun Jhuwohu/ 4<<8/ �Lqvlgh wkh Eodfn Er{= Wkh

Fuhglw Fkdqqho ri Prqhwdu| Srolf| Wudqvplvvlrq/� Mrxuqdo ri Hfrqrplf

Shuvshfwlyhv < qr15/ Idoo/ 5:07;1
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^<` Ehuqdqnh/ Ehq1 V1/ Pdun Jhuwohu dqg Vlprq Jlofkulvw/ 4<<;/ �Wkh Ilqdqfldo

Dffhohudwru lq d Txdqwlwdwlyh Exvlqhvv F|foh Iudphzrun/� QEHU Zrunlqj

Sdshu Qr1 9788/ Pdufk/ iruwkfrplqj lq Wkh Kdqgerrn ri Pdfurhfrqrplfv/

Mrkq Wd|oru dqg Plfkdho Zrrgirug/ hgv1

^43` Ehuqdqnh/ Ehq V1/ Pdun Jhuwohu dqg Pdun Zdwvrq/ 4<<:/ �V|vwhpdwlf Prq0

hwdu| Srolf| dqg Wkh H�hfwv ri Rlo Sulfh Vkrfnv/� Eurrnlqjv Sdshuv rq

Hfrqrplf Dfwlylw| 5/ +Vsulqj,/ ss1 <4048:1

^44` Ehuqdqnh/ Ehq V1/ dqg Loldq Plkry/ 4<<:/ �Zkdw Grhv wkh Exqghvedqn
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^45` Ehuqdqnh/ Ehq V1/ dqg Loldq Plkry/ 4<<;/ �Phdvxulqj Prqhwdu| Srolf|�/

Txduwhuo| Mrxuqdo ri Hfrqrplfv/ F[LLL/ Dxjxvw/ ss1 ;9<0<351

^46` Ehuqdqnh/ Ehq V1 dqg Iuhghulf Plvknlq/ 4<<:/ �Lq dwlrq Wdujhwlqj= D Qhz

Iudphzrun iru Prqhwdu| Srolf|B�/ Mrxuqdo ri Hfrqrplf Shuvshfwlyhv </

Vsulqj/ ss1 <:04491

^47` Ehuqdqnh/ Ehq V1/ dqg Plfkdho Zrrgirug/ 4<<:/ �Lq dwlrq Iruhfdvwv dqg

Prqhwdu| Srolf|�/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj/

^48` Eodqfkdug/ Rolylhu M1/ 4<<:/ Pdfurhfrqrplfv/ Suhqwlfh0Kdoo/ Xsshu Vdggoh

Ulyhu/ Qhz Mhuvh|1

^49` Eolqghu/ Dodq V1/ 4<<:/ �Zkdw Fhqwudo Edqnhuv Fdq Ohduq iurp Dfdghplfv

0 dqg Ylfh0Yhuvd/� Mrxuqdo ri Hfrqrplf Shuvshfwlyhv 44/ Vsulqj/ 60531
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^4:` Erp�q/ Dqwxolr Q1/ dqg Johqq G1Uxghexvfk/ 4<<:/ �Rssruwxqlvwlf dqg Gh0

olehudwh Glvlq dwlrq Xqghu Lpshuihfw Fuhglelolw|/� plphr/ Ihghudo Uhvhuyh

Edqn ri Vdq Iudqflvfr/ Mxo|1

^4;` Eudlqdug/ Zlooldp F1/ 4<9:/ �Xqfhuwdlqw| dqg wkh H�hfwlyhqhvv ri Srolf|/�

Dphulfdq Hfrqrplf Uhylhz 8:/ Pd|/ ss1 7440581

^4<` Eud|wrq/ Iolqw/ Dqguhz Ohylq/ Udosk Wu|rq/ dqg Mrkq F1 Zlooldpv/ 4<<:/

�Wkh Hyroxwlrq ri Pdfur Prghov dw wkh Ihghudo Uhvhuyh Erdug/� Il0

qdqfh dqg Hfrqrplfv Glvfxvvlrq Sdshu Vhulhv Qr1 4<<:05</ Ihghudo Uhvhuyh

Erdug/ Mxqh1

^53` Fdoyr/ Jxloohupr/ 4<;6/ �Vwdjjhuhg Sulfhv lq d Xwlolw| Pd{lpl}lqj Iudph0

zrun/� Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 45/ ss1 6;606<;1

^54` Fdpsehoo/ Mrkq \1/ 4<<8/ �Vrph Ohvvrqv iurp wkh \lhog Fxuyh/� Mrxuqdo

ri Hfrqrplf Shuvshfwlyhv </ Vxpphu/ ss1 45<0851

^55` Fduovwurp/ Fkduohv W1/ dqg Wlprwk| V1 Ixhuvw/ 4<<8/ �Lqwhuhvw Udwh Uxohv

yv1 Prqh| Vxsso| Uxohv= D Zhoiduh Frpsdulvrq lq d Fdvk0lq0Dgydqfh

Prgho/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ ss157:059;1

^56` Fkdul/ Y1Y1/ Odzuhqfh M1 Fkulvwldqr/ dqg Pduwlq Hlfkhqedxp/ 4<<;/ �H{0

shfwdwlrq Wudsv dqg Glvfuhwlrq/� Mrxuqdo ri Hfrqrplf Wkhru|1

^57` Fkulvwldqr/ Odzuhqfh M1 dqg Fkulvwrskhu M1 Jxvw/ 4<<</ �Wd|oru Uxohv lq d

Olplwhg Sduwlflsdwlrq Prgho/� QEHU Zrunlqj Sdshu Qr1 :34:1

;:



^58` Fkulvwldqr/ Odzuhqfh M1/ Pduwlq Hlfkhqedxp dqg Fkduohv Hydqv/ 4<<9/ �Wkh

H�hfwv ri Prqhwdu| Srolf| Vkrfnv= Hylghqfh iurp wkh Iorz ri Ixqgv�/

Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv :; +Iheuxdu|,= ss1 490671

^59` Fkulvwldqr/ Odzuhqfh M1/ Pduwlq Hlfkhqedxp dqg Fkduohv Hydqv/ 4<<:/

�Vwlfn| Sulfh dqg Olplwhg Sduwlflsdwlrq Prghov ri Prqh|= D Frpsdulvrq/�

Hxurshdq Hfrqrplf Uhylhz 74/ ss1 4534045741

^5:` Fkulvwldqr/ Odzuhqfh M1/ Pduwlq Hlfkhqedxp dqg Fkduohv Hydqv/ 4<<;/

�Prqhwdu| Srolf| Vkrfnv= Zkdw Kdyh Zh Ohduqhg dqg wr Zkdw HqgB�/

QEHU Zrunlqj Sdshu Qr1 97331

^5;` Fodulgd/ Ulfkdug dqg Pdun Jhuwohu/ 4<<:/ �Krz wkh Exqghvedqn Frqgxfwv

Prqhwdu| Srolf|/� lq Uhgxflqj Lq dwlrq= Prwlydwlrq dqg Vwudwhj|/ Fkulvwlqd

dqg Gdylg Urphu hglwruv/ QEHU/ Fklfdjr/ ss1 69607451

^5<` Fodulgd/ Ulfkdug/ Mrugl Jdol dqg Pdun Jhuwohu/ 4<<:/ �Prqhwdu| Srolf|

Uxohv dqg Pdfurhfrqrplf Vwdelolw|= Hylghqfh dqg Vrph Wkhru|/� QEHU

Zrunlqj Sdshu Qr1 97751

^63` Fodulgd/ Ulfkdug/ Mrugl Jdol dqg Pdun Jhuwohu/ 4<<;/ �Prqhwdu| Srolf|

Uxohv lq Sudfwlfh= Vrph Lqwhuqdwlrqdo Hylghqfh/� Hxurshdq Hfrqrplf Uh0

ylhz/ [OLL/ ss1 43660439;1

^64` Fxuulh/ Gdylg dqg Sdxo Ohylqh/ 4<<6/ Uxohv/ Uhsxwdwlrq dqg Pdfurhfrqrplf

Srolf| Frruglqdwlrq/ Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1

;;



^65` GhOrqj/ M1 Eudgirug �Dphulfd*v Shdfhwlph Lq dwlrq= Wkh 4<:3v/� 4<<:/ lq

Uhgxflqj Lq dwlrq= Prwlydwlrq dqg Vwudwhj|/ Fkulvwlqd dqg Gdylg Urphu

hglwruv/ QEHU/ Fklfdjr/ ss1 57:05;31

^66` Hufhj/ Fkulvwrskhu M1/ Gdoh Z1 Khqghuvrq/ dqg Dqguz W1 Ohylq/ 4<<;/

�Rxwsxw0Jds dqg Sulfh Yrodwlolwlhv= Uhd!uplqj Wudghr�v lq dq Rswlpl}lqj

Prgho/ plphr/ Ihghudo Uhvhuyh Erdug1

^67` Hvwuhood/ Duwxur/ dqg Iuhghulf V1 Plvknlq/ 4<<:/ �Lv Wkhuh d Uroh iru Prqh0

wdu| Djjuhjdwhv lq wkh Frqgxfw ri Prqhwdu| Srolf|B�/ Mrxuqdo ri Prqhwdu|

Hrfqrplfv 74/ Rfwrehu/ ss1 5:<06371

^68` Hvwuhood/ Duwxur/ dqg Iuhghulf V1 Plvknlq/ 4<<;/ �Uh0Wklqnlqj wkh Uroh ri

QDLUX lq Prqhwdu| Srolf|= Lpsolfdwlrqv ri Prgho Irupxodwlrq dqg Xqfhu0

wdlqw|/� iruwkfrplqj lq Prqhwdu| Srolf| Uxohv/ hglwhg e| Mrkq E1 Wd|oruB1

^69` Idxvw/ Mrkq dqg Oduv H1R1 Vyhqvvrq/ 4<<;/ �Fuhglolw| dqg Wudqvsduhqf|=

Prqhwdu| Srolf| zlwk Xqrevhudyeoh Jrdov/� plphr/ Ihghudo Uhvhuyh Erdug1

^6:` Ihogvwhlq/ Pduwlq V1/ 4<<:/ �Wkh Frvwv dqg Ehqh�wv ri Jrlqj iurp Orz

Lq dwlrq wr Sulfh Vwdelolw|/� lq Uhgxflqj Lq dwlrq= Prwlydwlrq dqg Vwudwhj|/

Fkulvwlqd dqg Gdylg Urphu hglwruv/ QEHU/ Fklfdjr/ ss1 4560991

^6;` Ihogvwhlq/ Pduwlq dqg Mdphv K1 Vwrfn/ 4<<9/ �Phdvxulqj Prqh| Jurzwk

zkhq Ilqdqfldo Pdunhwv duh Fkdqjlqj/� Mrxuqdo ri Prqhwdu| Hfrqrplfv

6:/ Iheuxdu|/ ss1 605;1

^6<` Ilvfkhu/ Vwdqoh|/ �Prghuq Dssurdfkhv wr Fhqwudo Edqnlqj�/ 4<<8/ QEHU

Zrunlqj Sdshu Qr1 8397/ Pdufk

;<



^73` Iulhgpdq/ Ehqmdplq P1/ 4<<3/ �Wdujhwv dqg Lqvwuxphqwv ri Prqhwdu| Sro0

lf|/� lq Kdqgerrn ri Prqhwdu| Hfrqrplfv/ hglwhg e| Ehqmdplq P1 Iulhgpdq

dqg Iudqn Kdkq/ Dpvwhugdp/ Qruwk Kroodqg1

^74` Iulhgpdq/ Ehqmdplq P1/ dqg Nhqqhwk Q1 Nxwwqhu/ 4<<9/ �D Sulfh Wdujhw

iru X1V1 Prqhwdu| Srolf|B Ohvvrqv iurp wkh H{shulhqfh zlwk Prqh| Jurzwk

Wdujhwv�/ Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ 4= ss ::04791

^75` Ixkuhu/ Mh�uh| F1/ 4<<9/ �Wrzdugv d Frpsdfw/ Hpslulfdoo|0Yhul�hg Udwlr0

qdo H{shfwdwlrqv Prgho iru Prqhwdu| Srolf| Dqdo|vlv�/ plphr/ Qryhpehu1

^76` Ixkuhu/ Mh�uh| F1/ 4<<:d/ �Lq dwlrq2Rxwsxw Yduldqfh Wudgh0R�v dqg Rs0

wlpdo Prqhwdu| Srolf|�/ Mrxuqdo ri Prqh| Fuhglw dqg Edqnlqj/ Yro 5</ Qr1

5/ Pd|1/ ss 547056

^77` Ixkuhu/ Mh�uh| F1/ 4<<:e/ �Wkh +Xq,Lpsruwdqfh ri IruzdugbOrrnlqj eh0

kdylru lq Sulfh Vhwwlqj/� Mrxuqdo ir Prqh|/ Fuhglw dqg Edqnlqj 5</ Dxjxvw/

ss1 66;0831

^78` Ixkuhu/ Mh�uh| F1/ dqg Jhrujh U1 Prruh/ 4<<8d/ �Lq dwlrq Shuvlvwhqfh�/

Txduwhuo| Mrxuqdo ri Hfrqrplfv/ Qr1 773/ Iheuxdu|/ ss 45:048<1

^79` Ixkuhu/ Mh�uh| F1/ dqg Jhrujh U1 Prruh/ 4<<8e/ � Prqhwdu| Srolf| Wudgh0

r�v dqg wkh Fruuhodwlrq ehwzhhq Qrplqdo Lqwhuhvw Udwhv dqg Uhdo Rxwsxw�/

Dphulfdq Hfrqrplf Uhylhz/ Yro1 ;8/ Qr1 4/ Pdufk / ss 54<056<1

^7:` Jdol/ Mrugl/ �Krz Zhoo Grhv wkh LV2OP Prgho Ilw Srvw0Zdu X1V1 GdwdB/�

4<<5/ Txduwhuo| Mrxuqdo ri Hfrqrplfv <5/ ss1 :3<0:6;1

<3



^7;` Jdol/ Mrugl dqg Pdun Jhuwohu/ 4<<;/ �Lq dwlrq G|qdplfv= D Vwuxfwxudo

Hfrqrphwulf Dqdo|vlv/� plphr/ Qhz \run Xqlyhuvlw|1

^7<` Jdol/ Mrugl dqg Pdun Jhuwohu/ 4<<</ �Uxohv yv1 Glvfuhwlrq Uhylvlwhg= Wkh

Jdlqv iurp Frpplwphqw lq wkh Devhqfh ri dq Lq dwlrqdu| Eldv/� zrun lq

surjuhvv1

^83` Jhuwohu/ Pdun/ 4<<9/ �Frpphqwv rq Iulhgpdq dqg Nxwwqhu � Eurrnlqjv

Sdshuv rq Hfrqrplf Dfwlylw|/ yro1 4/ ss1 ::04581

^84` Jrrgiulhqg/ Pduylq/ 4<<4/ �Lqwhuhvw Udwhv dqg wkh Frqgxfw ri Prqhwdu|

Srolf|�/ Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf Srolf|/ Qr1 67/

4<<4/ ss :06:1

^85` Jrrgiulhqg/ Pduylq dqg Urehuw J1 Nlqj/ 4<<:/ �Wkh Qhz Qhrfodvvlfdo V|q0

wkhvlv dqg wkh Uroh ri Prqhwdu| Srolf|/� QEHU Pdfurhfrqrplfv Dqqxdo/

Ehq Ehuqdqnh dqg Mxolr Urwhpehuj hglwruv11

^86` Jrugrq/ Urehuw M1/ 4<<:/ �Wkh Wlph0Ydu|lqj QDLUX dqg lw v Lpsolfdwlrqv

iru Hfrqrplf Srolf|/� Mrxuqdo ri Hfrqrplf Shuvshfwlyhv 44/ Zlqwhu/ ss1

440651

^87` Kdogdqh/ Dqguhz/ 4<<8/ Lq dwlrq Wdujhwlqj/ Edqn ri Hqjodqg1

^88` Kdoo/ Urehuw H1/ 4<<:/ �Frpphqwv rq Vkloohu/� Eurrnlqjv Sdshuv rq Hfr0

qrplf Dfwlylw|/ Vsulqj/ 54<05561

^89` Kdoo/ Urehuw H1/ dqg Q1 Juhjru| Pdqnlz/ 4<<7/ �Qrplqdo Lqfrph Wdujhw0

lqj/� lq Prqhwdu| Srolf|/ hglwhg e| Q1 Juhjru| Pdqnlz/ Fklfdjr/ Xqlyhu0

vlw| ri Fklfdjr Suhvv1

<4



^8:` Khqghuvrq/ Gdoh Z1 dqg Zduuhq M1Pfnleerq/ 4<<6/ �D Frpsdulvrq ri Vrph

Edvlf Prqhwdu| Srolf| Uhjlphv iru Rshq Hfrqrplhv/� Fduqhjlh0Urfkhvwhu

Vhulhv rq Sxeolf Srolf|/ 6</ ss1 554064:1

^8;` Kxl}lqjd/ Mrkq dqg Iuhghulf V1 Plvknlq/ 4<;9/ �Prqhwdu| Srolf| Uhjlph

Vkliwv dqg wkh Xqxvxdo Ehkdylru ri Uhdo Lqwhuhvw Udwhv/� Fduqhjlh Urfkhvwhu

Frqihuhqfh Vhulhv rq Sxeolf Srolf| 57/ ss1 56405:71

^8<` Luhodqg/ Shwhu Q1/ 4<<9d/ �Wkh Uroh ri Frxqwhuf|folfdo Prqhwdu| Srolf|�/

Mrxuqdo ri Srolwlfdo Hfrqrp|/ Yro 437/ Qr1 7/ 4<<9/ ss :370:561

^93` Luhodqg/ Shwhu Q1/ 4<<9e/ �H{shfwdwlrqv/ Fuhglelolw|/ dqg Wlph0Frqvlvwhqw

Prqhwdu| Srolf|�/ plphr/ Uxwjhuv/ Ghfhpehu1

^94` Mrydqrylf/ Er|dq dqg Pdvdnr Xghd/ �Frqwudfwv dqg Prqh|/� 4<<:/ Mrxuqdo

ri Srolwlfdo Hfrqrp| 4381 Dxjxvw/ ss1 :330:3;1

^95` Nhuu/ Zlooldp dqg Urehuw J1 Nlqj/ 4<<9/ �Olplwv rq Lqwhuhvw Udwh Uxohv lq

wkh LV Prgho/� Hfrqrplf Txduwhuo|/ O[[[LL/ ss1 7:0:91

^96` Nlqj/ Urehuw J1/ dqg Doh{dqghu O1 Zropdq/ 4<<9/= �Lq dwlrq Wdujhwlqj lq

d Vw1 Orxlv Prgho ri wkh 54vw Fhqwxu|� QEHU Zrunlqj Sdshu Qr1 883:1

^97` Nlqj/ Urehuw J1/ dqg Doh{dqghu O1 Zropdq/ 4<<;/= �Zkdw Vkrxog wkh

Prqhwdu| Dxwkrulw| Gr Zkhq Sulfhv Duh Vwlfn|/ iruwkfrplqj lq Prqhwdu|

Srolf| Uxohv/ hglwhg e| Mrkq E1 Wd|oruB

^98` N|godqg/ Ilqq H1 dqg Hgzdug F1 Suhvfrww/ 4<::/ �Uxohv Udwkhu Wkdq Glv0

fuhwlrq= Wkh Lqfrqvlvwhqf| ri Rswlpdo Sodqv/� Mrxuqdo ri Srolwlfdo Hfrqrp|

;8/ ss1 7:607<41
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^99` Ohhshu/ Hulf P1/ 4<<4/ �Htxloleuld Xqghu cDfwlyh* dqg cSdvvlyh* Prqhwdu|

dqg Ilvfdo Srolflhv�/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ Qr1 5:/ 4<<4/ ss 45<0

47:1

^9:` Ohhshu/ Hulf P1/ Fkulvwrskhu Vlpv dqg Wdr ]kd/ 4<<9/ �Zkdw Grhv Prq0

hwdu| Srolf| GrB/� Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw| 5/ +Idoo,/ ss1

40961

^9;` Orzq/ Fdud V1 dqg Urehuw Ulfk/ 4<<:/ �Lv Wkhuh dqg Lq dwlrq Sx}}ohB/

Ihghudo Uhvhuyh Edqn ri Qhz \run Hfrqrplf Srolf| Uhylhz/ 8409<1

^9<` PfFdooxp/ Ehqqhww W1/ 4<;;/ �Urexvwqhvv Surshuwlhv ri d Uxoh iru Prqh0

wdu| Srolf|/� Fduqhjlh0Urfkhvwhu Frqihuhqfh rq Sxeolf Srolf| 5</ ss1 4:60

5371

^:3` PfFdooxp/ Ehqqhww W1/ 4<<:d/ �Fuxfldo Lvvxhv Frqfhuqlqj Fhqwudo Edqn

Lqghshqghqfh�/ Mrxuqdo ri Prqhwdu| Hfrqrplfv 6</ Mxqh/ ss1 <<04451

^:4` PfFdooxp/ Ehqqhww W1/ 4<<:e/ �Lvvxhv lq wkh Ghvljq ri Prqhwdu| Srolf|

Uxohv/� QEHU Zrunlqj Sdshu Qr1/ 9349/ Dsulo/ dovr iruwkfrplqj lq Wkh

Kdqgerrn ri Pdfurhfrqrplfv1

^:5` PfFdooxp/ Ehqqhww W1/ 4<<:f/ �Wkh Doohjhg Lqvwdelolw| ri Qrplqdo Lqfrph

Wdujhwlqj/� QEHU Zrunlqj Sdshu Qr1 95<4/ Qryhpehu1

^:6` PfFdooxp/ Ehqqhww W1/ dqg Hgzdug Qhovrq/ 4<<:/ �Dq Rswlpl}lqj LV0OP

Vshfl�fdwlrq iru Prqhwdu| Srolf| dqg Exvlqhvv F|foh Dqdo|vlv�/ QEHU

Zrunlqj Sdshu Qr1 8;:8/ Mdqxdu|1

<6



^:7` Prqdfhool/ Wrppdvr/ 4<<</ �Lqwr wkh Pxvvd Sx}}oh= Prqhwdu| Srolf|

Uhjlphv dqg wkh Uhdo H{fkdqjh Udwh lq d Vpdoo Rshq Hfrqrp|/� plphr/

Ervwrq Froohjh1

^:8` Rqdwvnl Doh{hl/ dqg Mdphv K1 Vwrfn/ 4<<</ �Urexvw Prqhwdu| Srolf| Xqghu

Prgho Xqfhuwdlqw| lq d Vpdoo Prgho ri wkh X1V1 Hfrqrp|/� plphr/ Kduydug1

^:9` Ruskdqlghv/ Dwkdqdvlrv/ 4<<;/ �Prqhwdu| Srolf| Hydoxdwlrq zlwk Qrlv| Lq0

irupdwlrq/� plphr/ Ihghudo Uhvhuyh Erdug1

^::` Ruskdqlghv/ Dwkdqdvlrv dqg Gdylg Zlofr{/ 4<<9/ �Wkh Rssruwxqlvwlf Ds0

surdfk wr Glvlq dwlrq/� Ilqdqfh dqg Hfrqrplfv Glvfxvvlrq Sdshu Vhulhv

Qr1 <9057/ Ihghudo Uhvhuyh Erdug/ Pd|1

^:;` Ruskdqlghv/ Dwkdqdvlrv/ Gdylg K1 Vpdoo/ Yronhu Zhlodqg/ dqg Gdylg Z1

Zlofr{/ 4<<:/ �D Txdqwlwdwlyh H{sorudwlrq ri wkh Rssruwxqlvwlf Dssurdfk

wr Glvlq dwlrq�/ Ilqdqfh dqg Hfrqrplfv Glvfxvvlrq Vhulhv/ Ihghudo Uhvhuyh

Erdug/ Zdvklqjwrq G1F1/ Qr1 69/ Mxqh1

^:<` Shuvvrq/ Wruvwhq dqg Jxlgr Wdehoolql/ 4<<:/ �Srolwlfdo Hfrqrplfv dqg

Pdfurhfrqrplf Srolf|/� plphr/ Lqvwlwxwh iru Lqwhuqdwlrqdo Hfrqrplfv/

Vwrfnkrop1

^;3` Srroh/ Zlooldp/ 4<:3/ �Rswlpdo Fkrlfh ri Prqhwdu| Srolf| Lqvwuxphqwv lq

d Vlpsoh Vwrfkdvwlf Pdfur Prgho/� Txduwhuo| Mrxuqdo ri Hfrqrplfv ;7/ ss1

4<:05491

^;4` Urehuwv/ Mrkq P1/ 4<<:/ �Lv Lq dwlrq Vwlfn|B �/ Mrxuqdo ri Prqhwdu| Hfr0

qrplfv/ Qr1 6</ ss 4:604<91

<7



^;5` Urjr�/ Nhqqhwk/ 4<;8/ �Wkh Rswlpdo Ghjuhh ri Frpplwphqw wr dq Lqwhuph0

gldwh Prqhwdu| Wdujhw/� Txduwhuo| Mrxuqdo ri Hfrqrplfv/� 433/ Qryhpehu/

ss1 449<0;<1

^;6` Urjr�/ Nhqqhwk/ 4<;:/ �Uhsxwdwlrqdo Frqvwudlqwv rq Prqhwdu| Srolf|/�

Fduqhjlh0Urfkhvwhu Frqihuhqfh rq Sxeolf Srolf| 59* Vsulqj/ 47404;41

^;7` Urphu/ Fkulvwlqd G1 dqg Gdylg K1 Urphu/ 4<;</ �Grhv Prqhwdu| Srolf|

PdwwhuB D QHz Whvw lq wkh Vslulw ri Iulhgpdq dqg Vfkzduw}/� QEHU

Pdfurhfrqrplfv Dqqxdo1

^;8` Urwhpehuj/ Mxolr/ 4<<9/ �Sulfhv/ Krxuv dqg Rxwsxw= Dq Hpslulfdo Dqdo|vlv

Edvhg rq d Vwlfn| Sulfh Prgho/� Mrxuqdo ri Prqhwdu| Hfrqrplfv 6:/ Mxqh/

ss1 83808671

^;9` Urwhpehuj/ Mxolr dqg Plfkdho Zrrgirug/ 4<<:/ �Dq Rswlpl}dwlrq0Edvhg

Hfrqrphwulf Iudphzrun iru wkh Hydoxdwlrq ri Prqhwdu| Srolf|/� QEHU

Pdfurhfrqrplfv Dqqxdo/ Ehq Ehuqdqnh dqg Mxolr Urwhpehuj hgv1

^;:` Urwhpehuj/ Mxolr dqg Plfkdho Zrrgirug/ 4<<;/ �Lqwhuhvw Udwh Uxohv lq dq

Hvwlpdwhg Vwlfn| Sulfh Prgho/�

iruwkfrplqj lq Prqhwdu| Srolf| Uxohv/ hglwhg e| Mrkq E1 Wd|oruB1

^;;` Uxghexvfk/ Johqq G1/ 4<<8/ �Ihghudo Uhvhuyh Lqwhuhvw Udwh Wdujhwlqj/ Ud0

wlrqdo H{shfwdwlrqv dqg wkh Whup Vwuxfwxuh/� Mrxuqdo ri Prqhwdu| Hfr0

qrplfv 68= ss1 57805:71

^;<` Uxghexvfk/ Johqq G1 dqg Oduv Vyhqvvrq/ 4<<;/ �Srolf| Uxohv iru Lq dwlrq

Wdujhwlqj/� iruwkfrplqj lq Prqhwdu| Srolf| Uxohv/ hglwhg e| Mrkq Wd|oru1

<8



^<3` Vdfn/ Euldq/ 4<<:d/ �Xqfhuwdlqw| dqg Judgxdo Prqhwdu| Srolf|�/ plphr/

Ihghudo Uhvhuyh Erdug/ Pd|1

^<4` Vdfn/ Euldq/ 4<<:e/ �Grhv wkh Ihg Dfw Judgxdoo|B D YDU Dqdo|vlv�/

plphr/ Ihghudo Uhvhuyh Erdug/ Pd|1

^<5` Vdujhqw/ Wkrpdv M1/ 4<<;/ �Wkh Frqtxhvw ri Dphulfdq Lq dwlrq/� plphr1

^<6` Vdujhqw/ Wkrpdv M1/ 4<<</ �Frpphqw rq Edoo/� iruwkfrplqj lq Prqhwdu|

Srolf| Uxohv/ hglwhg e| Mrkq E1 Wd|oru1

^<7` Vdujhqw/ Wkrpdv M1 dqg Qhlo Zdoodfh/ 4<:8 �Udwlrqdo H{shfwdwlrqv/ wkh Rs0

wlpdo Prqhwdu| Lqvwuxphqw dqg wkh Rswlpdo Prqh| Vxsso| Uxoh/ Mrxuqdo

ri Srolwlfdo Hfrqrp| ;6/ ss1 57405871

^<8` Verugrqh/ Dujld/ 4<<;/ �Sulfhv dqg Xqlw Oderu Frvwv= D Qhz Whvw ri Vwlfn|

Sulfhv/� plphr/ Uxwjhuv Xqlyhuvlw|1

^<9` Vkloohu/ Urehuw M1/4<<:/ �Sxeolf Uhvlvwdqfh wr Lqgh{dwlrq= D Sx}}oh/� Eurrn0

lqjv Sdshuv rq Hfrqrplf Dfwlylw|/ Vsulqj/ ss1 48<05451

^<:` Vlpv/ Fkulvwrskhu/ 4<<7/ �D Vlpsoh Prgho iru wkh Ghwhuplqdwlrq ri wkh

Sulfh Ohyho dqg wkh Lqwhudfwlrq ri Prqhwdu| dqg Ilvfdo Srolf|/� Hfrqrplf

Wkhru| 7/ ss1 6;406<<1

^<;` Vyhqvvrq/ Oduv H1 R1/ 4<<:d/ �Lq dwlrq Iruhfdvw Wdujhwlqj= Lpsohphqwlqj

dqg Prqlwrulqj Lq dwlrq Wdujhwv�/ Hxurshdq Hfrqrplf Uhylhz 74/ Mxqh/

ss1 444407:1

<9



^<<` Vyhqvvrq/ Oduv H1 R1/ 4<<:e/ �Lq dwlrq Wdujhwlqj= Vrph H{whqvlrqv�/

QEHU Zrunlqj Sdshu Qr1 8<95/ Pdufk/ irufwkfrplqj lq wkh Vfdqgdqdyldq

Mrxuqdo ri Hfrqrplfv1

^433` Vyhqvvrq/ Oduv H1R1/ 4<<:f/ �Rswlpdo Lq dwlrq Wdujhwv/ cFrqvhuydwlyh Fhq0

wudo Edqnv/ dqg Olqhdu Lq dwlrq Frqwudfwv/� Dphulfdq Hfrqrplf Uhylhz

^434` Vyhqvvrq/ Oduv H1R1/ 4<<;/ �Lq dwlrq Wdujhwlqj dv d Prqhwdu| Srolf| Uxoh/�

QEHU Zrunlqj Sdshu Qr1 9:<3/ iruwkfrplqj lq wkh Mrxuqdo ri Prqhwdu|

Hfrqrplfv1

^435` Vyhqvvrq/ Oduv H1R1/ 4<<;/ �Rshq0Hfrqrp| Lq dwlrq Wdujhwlqj/� plphr/

iruwkfrplqj lq wkh Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv1

^436` Vyhqvvrq/ Oduv H1R1/ dqg Ohrqdugr Ohlghupdq/ 4<<8/ Lq dwlrq Wdujhwv/

FHSU +Orqgrq,1

^437` Wd|oru/ Mrkq E1/ 4<:</ �Hvwlpdwlrq dqg Frqwuro ri Pdfurhfrqrplf Prgho

zlwk Udwlrqdo H{shfwdwlrqv/� Hfrqrphwulfd/ yro1 7:/ +Vhswhpehu,/ ss1 459:0

;91

^438` Wd|oru/ Mrkq E1/ 4<<6d/ �Glvfuhwlrq yhuvxv Srolf| Uxohv lq Sudfwlfh/�

Fduqhjlh0Urfkhvwhu Vhulhv rq Sxeolf Srolf| 6</ 4<805471

^439` Wd|oru/ Mrkq E1/ 4<<;/ Prqhwdu| Srolf| Uxohv/ Xqlyhuvlw| ri Fklfdjr Suhvv/

iruwkfrplqj1

^43:` Wd|oru/ Mrkq E1/ 4<<;/ �Dq Klvwrulfdo Dqdo|vlv ri Prqhwdu| Srolf| Uxohv/�

iruwkfrplqj lq Prqhwdu| Srolf| Uxohv/ hglwhg e| Mrkq E1 Wd|oru1

<:



^43;` Wd|oru/ Mrkq E1/ 4<<6e/ Pdfurhfrqrplf Srolf| lq d Zruog Hfrqrp|/ Qhz

\run= Z1Z1 Qruwrq1

^43<` Wkhlo/ Khqul/ 4<94/ Hfrqrplf Iruhfdvwv dqg Srolf|/ 5qg hglwlrq/ Dpvwhu0

gdp/ Qruwk Kroodqg1

^443` Wlqehujhq/ Mdq/ 4<85/ Rq wkh Wkhru| ri Hfrqrplf Srolf|/ 5qg hglwlrq/ Dp0

vwhugdp/ Qruwk Kroodqg1

^444` Zdovk1 Fduo/ 4<<;/ Prqhwdu| Wkhru| dqg Srolf|/ P1L1W1 Suhvv1

^445` Zlhodqg/ Yronhu/ 4<<:/ �Prqhwdu| Srolf| dqg Xqfhuwdlqw| derxw wkh Qdw0

xudo Xqhpsor|phqw Udwh�/ plphr/ Ihghudo Uhvhuyh Erdug/ Mxo|1

^446` Zlooldpv/ Mrkq F1/ 4<<:/ �Vlpsoh Uxohv iru Prqhwdu| Srolf|� / plphr/

Ihghudo Uhvhuyh Erdug/ Mxqh 4<<:1

^447` Zropdq/ Doh{dqghu/ 4<<;/ �Vwdjjhuhg Sulfh Vhwwlqj dqg wkh ]hur Orzhu

Erxqg rq wkh Qrplqdo Lqwhuhvw Udwh/� plphr/ Ihghudo Uhvhuyh Edqn ri

Ulfkprqg1

^448` Zrrgirug/ Plfkdho/ 4<<7d/ �Qrqvwdqgdug Lqglfdwruv iru Prqhwdu| Srolf|�/

lq Prqhwdu| Srolf|/ Q1 Juhjru| Pdqnlz hglwru/ Fklfdjr/ Xqlyhuvlw| ri

Fklfdjr Suhvv= ss1 <804481

^449` Zrrgirug/ Plfkdho/ 4<<7e/ �Prqhwdu| Srolf| dqg Sulfh Ohyho Ghwhuplqdf|

lq d Fdvk0lq0Dgydqfh Hfrqrp|/� Hfrqrplf Wkhru| 7/ 67806;31

^44:` Zrrgirug/ Plfkdho/ 4<<9/ �Frqwuro ri wkh Sxeolf Ghew= D Uhtxluhphqw iru

Sulfh Vwdelolw|B�/ QEHU Zrunlqj Sdshu Qr1 89;7/ Mxo|1

<;



^44;` Zrrgirug/ Plfkdho/ 4<<;/ �Rswlpdo Prqhwdu| Srolf| Lqhuwld/� plphr/

Sulqfhwrq Xqlyhuvlw|1

^44<` \xq/ Wdfn/ 4<<9/ �Qrplqdo Sulfh Uljlglw|/ Prqh| Vxsso| Hqgrjhqhlw|/ dqg

Exvlqhvv F|fohv�/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ Qr1 6:/ 4<<9/ ss 6780

6:31

<<



Fig 1: Efficient Policy Frontier for the 
Baseline Model
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Fig 2: aπ for different values of φ
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Fig 3: Efficient Policy Frontier for 
Different Values of φ
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Fig 4: The Federal Funds Rate and the Inflation Rate
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Fig 5: Target Based On Estimated Post-October '79 Rule 
vs. Actual Funds Rate
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Fig 6: Targets from Forward vs. Backward Looking Rules
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