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Kdv prqhwdu| srolf|

ehfrph ohvv h>hfwlyhB

Mrvhsk K1 Kdvodjú

Uhvhdufk Ghsduwphqw

Ihghudo Uhvhuyh Edqn ri Gdoodv

Dxjxvw 59/ 4<<<

Devwudfw

Kljk0srzhuhg prqh| kdv ehhq ghfolqlqj uhodwlyh wr qrplqdo JGS lq wkh

Xqlwhg Vwdwhv1 Grhv wkh delolw| ri prqhwdu| srolf| wr d>hfw djjuhjdwh dfwlylw|

ghfolqh dv wkh prqh|0lqfrph udwlr idoovB Lq wklv sdshu/ L vshfli| d vlpsoh prgho

hfrqrp|/ h{dplqlqj wkh h>hfwv wkdw prqhwdu| srolf| dfwlrqv dqg ?qdqfldo lq0

qrydwlrq zrxog kdyh rq wkh htxloleulxp prqh|0lqfrph udwlr1 Wkh grzqzdug

wuhqg lq wkh prqh|0lqfrph udwlr fdq eh dffrxqwhg iru e| lqfuhdvlqj lq dwlrq/

idoolqj uhvhuyh uhtxluhphqwv/ ru vwhdg| ?qdqfldo ghyhorsphqw1 Zkhuhdv kljkhu

lq dwlrq dqg idoolqj uhvhuyh uhtxluhphqwv zrxog uhgxfh wkh srwhqf| ri prqhwdu|

srolf|/ prqhwdu| srolf|*v h>hfwv duh lqyduldqw wr ?qdqfldo lqqrydwlrq1

úMr|ghhs Ekdwwdfkdu|d/ Hydq Nrhqlj/ dqg Ilqq N|godqg kdyh surylghg khosixo frpphqwv rq

hduolhu gudiwv ri wklv sdshu1 Wkh ylhzv h{suhvvhg lq wklv sdshu gr qrw qhfhvvdulo| uhsuhvhqw wkrvh ri

wkh Erdug ri Jryhuqruv ri wkh Ihghudo Uhvhuyh V|vwhp qru wkh Ihghudo Uhvhuyh Edqn ri Gdoodv1
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4 Lqwurgxfwlrq

Iljxuh 4 sorwv txduwhuo| revhuydwlrqv ri wkh udwlr ri prqh| wr qrplqdo JGS +xsshu

sdqho, dqg prqh| wr qrplqdo vshqglqj rq frqvxphu qrqgxudeohv dqg vhuylfhv +orzhu

sdqho, iru wkh shulrg 4<7:0<61 Qrwh wkdw wkh orz0iuhtxhqf| revhuydwlrq/ phdvxuhg

e| wkh Krgulfn0Suhvfrww jurzwk frpsrqhqw/ lv dovr lqfoxghg lq wkh ?jxuh1 Lq erwk

sdqhov/ wkh hylghqfh lqglfdwhv wkdw wkhuh lv d grzqzdug wuhqg lq wkh prqh|0vshqglqj

udwlr xqwlo derxw 4<;31 Vlqfh 4<;3/ krzhyhu/ wkh prqh|0lqfrph udwlr kdv fkdqjhg

yhu| olwwoh14

Wkh sxusrvh ri wklv sdshu lv h{dplqh wkh txhvwlrq/ Grhv wkh vhfxodu ghfolqh prqh|0

lqfrph udwlr fruuhvsrqg wr d fkdqjh lq wkh srwhqf| ri prqhwdu| srolf|B Wzr whupv

qhhgv wr eh dgguhvvhg xs iurqw1 Iluvw/ srwhqf| uhihuv wr wkh vl}h ri wkh h>hfwv ri

prqhwdu| srolf|> pruh suhflvho|/ srwhqf| lv wkh +devroxwh ydoxh ri, wkh fkdqjh lq

wkh htxloleulxp jurzwk udwh lq uhvsrqvh wr d fkdqjh lq d prqhwdu| srolf| yduldeoh1

Vhfrqg/ prqhwdu| srolf| kdv wzr wrrov dw lwv glvsrvdo= wkh udwh ri prqh| jurzwk dqg

wkh uhvhuyh uhtxluhphqw udwlr1

Yroxphv kdyh ehhq zulwwhq derxw wkh h>hfwv ri prqhwdu| srolf| dqg wkh fkdqqhov

wkurxjk zklfk lw d>hfwv hfrqrplf dfwlylw|1 Rqh yhu| idploldu srvlwlrq lv wkh qrwlrq

wkdw hfrqrplhv h{klelw orqj0uxq qhxwudolw| zlwk uhvshfw wr fkdqjhv lq prqh| vxsso|1

Ru wkh vxshuqhxwudolw| yduldqw pdlqwdlqv wkdw qr uhdo h>hfwv dffrpsdq| d shupdqhqw

fkdqjh lq wkh jurzwk udwh ri prqh|15 Dffruglqj wr wkh vxshuqhxwudolw| ylhz/ wkh

4Jrugrq/ Ohhshu/ dqg ]kd +4<<<, irfxv rq wkh lqyhuvh ri wkh prqh|0lqfrph udwlr8yhorflw| gxulqj

wkh srvwzdu shulrg1 Wkh| dujxh wkdw yhorflw| h{klelwv wkuhh glvwlqfw sdwwhuqv1 Iluvw/ wkhuh lv d

vwhdg| lqfuhdvh lq yhorflw|/ iroorzhg e| d shulrg lq zklfk yhorflw| zdv idluo| frqvwdqw1 Lq wkh 4<<3v/

wkhuh kdv ehhq d grzqzdug wuhqg lq yhorflw|1 Qrwh wkdw Iljxuh 4 h{foxghv wkh prvw uhfhqw ?yh |hduv

zruwk ri gdwd1 Lw lv gl!fxow wr h{wudfw wkh 4fruuhfw4 orz0iuhtxhqf| frpsrqhqw iurp wkh Krgulfn0

Suhvfrww ?owhu zlwk wkh prvw uhfhqw gdwd1 Wklv lv qrw wr ghq| wkh 4<<3v fkdqjh lq wuhqg revhuyhg

lq Jrugrq/ Ohhshu/ dqg ]kd1 Udwkhu/ wkh vwdwlvwlfdo lghqwl?fdwlrq vfkhph dgrswv d 4zdlw0dqg0vhh4

dssurdfk1
5Vhh Deho +4<;8, iru d glvfxvvlrq ri frqglwlrqv lq zklfk vxshuqhxwudolw| krogv dorqj wkh wudqvlwlrq
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txhvwlrq srvhg lq wkh wlwoh ri wklv sdshu lv prrw= prqhwdu| srolf| grhv qrw kdyh

d orqj0uxq h>hfw rq hfrqrplf dfwlylw|16 Lwv h>hfwv qhlwkhu vkulqn qru h{sdqg ryhu

wlph ehfdxvh wkhuh duh qr prqhwdu| srolf| h>hfwv1 Wrelq +4<98, dqg Vwrfnpdq

+4<;4, r>huhg dowhuqdwlyh/ frq lfwlqj ylhzv uhjduglqj wkh gluhfwlrq ri fkdqjh lq wkh

vwhdg|0vwdwh fdslwdo vwrfn wkdw iroorzv d fkdqjh lq prqhwdu| srolf|1 Dv lq Froh

dqg Rkdqldq +4<<;,/ wkh txhvwlrq srvhg lq wklv sdshu lv derxw fkdqjhv lq h>hfwv

ri prqhwdu| srolf| ryhu wlph1 Froh dqg Rkdqldq irfxv rq prqhwdu| srolf| h>hfwv

dw exvlqhvv0f|foh iuhtxhqflhv/ ?qglqj wkdw wkh vl}h ri prqhwdu| srolf| h>hfwv duh

lqyduldqw wr fkdqjhv lq prqh|*v xqlw0ri0dffrxqw uroh1 Krzhyhu/ wkh uhodwlrqvkls

ehwzhhq prqh|*v phglxp0ri0h{fkdqjh uroh dqg wkh srwhqf| ri prqhwdu| srolf| fdq

ydu|/ ghshqglqj fuxfldoo| rq lghqwli|lqj wkh fklhi kroghu ri prqh| edodqfhv8?upv ru

krxvhkrogv1 Jrugrq/ Ohhshu dqg ]kd +4<<;, dgguhvv wkh lvvxh ri vhfxodu pryhphqwv

lq yhofrlw|8wkh lqyhuvh ri wkh prqh|0lqfrph udwlr1 Wkh| irfxv rq zd|v wr dffrxqw iru

orz0iuhtxhqf| pryhphqwv lq yhorflw|1 Xvlqj d Ed|hvldq YDU wr frqvwuxfw lq dwlrq

iruhfdvwv/ Jrugrq/ hw do frqfoxgh wkdw wkh orz0iuhtxhqf| ehkdylru ri yhorflw| fdq eh

dffrxqwhg iru e| pryhphqwv lq wkh h{shfwhg lq dwlrq udwh1

Lq wklv sdshu/ L xvh d vlpsoh/ g|qdplf jhqhudo htxloleulxp prgho wr h{soruh wkh

fruuhvsrqghqfh ehwzhhq prqhwdu| srolf|/ wkh prqh|0lqfrph udwlr dqg wkh jurzwk udwh

ri rxwsxw1 Lq wklv prgho hfrqrp|/ prqh| vhuyhv wzr ixqfwlrqv1 Lw dfwv dv d vwruh

ri ydoxh dqg kdv dq h{solflw phglxp0ri0h{fkdqjh uroh1 Ghvslwh ehlqj udwh ri uhwxuq

grplqdwhg/ prqh| lv ydoxhg ehfdxvh ri d ohjdo uhvwulfwlrq8d uhvhuyh uhtxluhphqw8dqg

ehfdxvh lw lv qhfhvvdu| wr pdnh vrph sxufkdvhv1 Lq wklv vhwxs/ rqh fdq lghqwli|

zklfk ixqfwlrq sod|v wkh pruh lpsruwdqw uroh8wkh phglxp ri h{fkdqjh ixqfwlrq ru

wkh vwruh ri ydoxh ixqfwlrq8lq whupv ri wudqvplwwlqj prqhwdu| srolf| h>hfwv1 Wkxv/

wkh prgho hfrqrp| hperglhv erwk wkh wudqvdfwlrq0edvhg dssurdfk dqg wkh dvvhw0

sdwk lq wkh qhljkerukrrg ri d vwhdg| vwdwh lq d fdvk0lq0dgydqfh prgho1
6Wkhuh lv d orqj olvw ri sdshuv lq zklfk orqj0uxq qhxwudolw| lv d fhqwudo ihdwxuh1 Rqh ri wkh pruh

idprxv lv Vlgudxvnl +4<9:,1 Iru d wkrurxjk olvw ri sdshuv/ vhh Zrrgirug +4<<3,1
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vxevwlwxwdelolw| dssurdfk wkdw prghov iuhtxhqwo| xvh wr dffrxqw iru pryhphqwv lq wkh

prqh|0lqfrph udwlr17

Lq dgglwlrq/ lw lv srvvleoh wr dvvhvv wkh uroh ri ?qdqfldo lqqrydwlrq lq wklv prgho

hfrqrp|1 Wkhuh duh wzr dowhuqdwlyh phdqv ri ?qdqflqj lqyhvwphqw vshqglqj/ khuh0

diwhu uhihuuhg wr dv edqnv dqg qrqedqnv1 Edqnv idfh d uhvhuyh uhtxluhphqw/ lpso|lqj

wkdw wkh edqn*v dvvhwv duh glylghg ehwzhhq wzr vwruhv ri ydoxh zlwk xqhtxdo udwhv ri

uhwxuq1 Wkh qrqedqn idfhv dq dgglwlrqdo frvw wkdw lv edqnv gr qrw idfh1 Ehfdxvh

wkh qrqedqn*v frvwv duh frqyh{ lq wkh txdqwlw| ri frqwudfwv/ ?qdqflqj zloo frph iurp

erwk vrxufhv dv orqj dv wkh qrqedqn*v frvw duh qrw erxqghg iurp deryh1 Edqnv dqg

qrqedqnv duh qrw phdqw wr eh wdnhq olwhudoo|1 Lqghhg/ wkh vhwxs shuplwv rqh wr dvn

txhvwlrqv derxw wkh lpsdfw wkdw ?qdqfldo lqqrydwlrq ru ?qdqfldo ghuhjxodwlrq zrxog

kdyh rq wkh srwhqf| ri prqhwdu| srolf|18

Lq wklv sdshu/ L surfhhg lq wzr vwhsv1 Iluvw/ L h{soruh wkh uhodwlrqvkls ehwzhhq

prqhwdu| srolf| dqg wkh htxloleulxp ohyho ri wkh prqh|0lqfrph udwlr1 Wkh vhfrqg

vwhs lv wr irfxv rq wkh uhodwlrqvkls ehwzhhq prqhwdu| srolf| dqg jurzwk1 Wrjhwkhu/

wkh wzr vwhsv shuplw rqh wr vhh li wkhuh lv d fruuhvsrqghqfh ehwzhhq fkdqjhv lq wkh

prqh|0lqfrph udwlr dqg wkh srwhqf| ri prqhwdu| srolf|1

Wkh ?qglqjv fdq eh hdvlo| vxppdul}hg1 Wkh grzqzdug wuhqg lq wkh prqh|0

lqfrph udwlr fdq eh dffrxqwhg iru e| lqfuhdvlqj lq dwlrq/ idoolqj uhvhuyh uhtxluhphqwv/

ru vwhdg| ?qdqfldo ghyhorsphqw1 L txdqwli| wkh srwhqf| ri prqhwdu| srolf| xvlqj

d fdoleudwhg yhuvlrq ri wkh prgho hfrqrp|1 Wkh txdqwlwdwlyh hylghqfh vkrzv wkdw

h>hfwlyhqhvv ri prqhwdu| srolf| ghfolqhv dv wkh lq dwlrq udwh ulvhv dqg dv wkh uhvhuyh

7Wkh wudqvdfwlrqv0edvhg prgho lqfoxgh Luhodqg +4<<8,/ Edqvdo dqg Frohpdq +4<<9,/ dqg Odfnhu

dqg Vfkuhiw +4<<9,1 Dvvhw vxevlwxwdelolw| zdv vwuhvvhg e| Jxuho| dqg Vkdz +4<93,/ Wrelq +4<94/

4<;3,/ Euxqqhu dqg Phow}hu +4<:5,/ dqg Erugr dqg Mrqxqj +4<;:/ 4<<3,1
8Lq wklv vhwxs/ ?qdqfldo lqqrydwlrq kdv wr gr zlwk wkh frvwv ri dgplqlvwhulqj dowhuqdwlyh vwruhv ri

ydoxh1 Khuh/ ?qdqfldo lqqrydwlrq lv wuhdwhg dv d fkdqjh lq vwrudjh whfkqrorj|1 Dv vxfk/ wkh qrwlrq ri

?qdqfldo lqqrydwlrq lv voljkwo| gl>huhqw iurp wkrvh iruzdughg lq rwkhu uhfhqw sdshuv1 Luhodqg +4<<8,/

iru lqvwdqfh/ prghov ?qdqfldo lqqrydwlrq dv fkdqjhv lq wkh phdqv ri sd|phqw1 Vhh dovr Odfnhu dqg

Vfkuhiw +4<<9, iru d vlplodu wuhdwphqw lq zklfk wkh phdqv ri sd|phqw lv hqgrjhqrxv1
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uhtxluhphqw idoov/ exw lv qrw d>hfwhg e| ?qdqfldo lqqrydwlrq1 Lq vkruw/ jurvv uhdo

uhwxuq wr ghsrvlwv lv d ixqfwlrq ri wkh lq dwlrq udwh dqg wkh uhvhuyh uhtxluhphqw/ exw

lv qrw d>hfwhg e| pryhphqwv lq wkh qrqedqn*v frvw vwuxfwxuh1 Wkxv/ wkh ?qglqjv

suhvhqwhg lq wklv sdshu lqglfdwh wkdw lw lv fuxfldo wr xqghuvwdqg zk| wkh prqh|0lqfrph

udwlr lv ghfolqlqj ehiruh rqh fdq dujxh wkdw prqhwdu| srolf| lv ohvv h>hfwlyh1

Wkh sdshu surfhhgv dv iroorzv1 Lq Vhfwlrq 5/ wkh prgho hfrqrp| lv fkdudfwhul}hg1

Htxloleulxp dqg vrph edvlf surshuwlhv duh suhvhqwhg lq Vhfwlrq 61 Lq Vhfwlrq 7/ vrph

vlpsoh frpsxwdwlrqdo h{shulphqwv duh suhvhqwhg1 Ehfdxvh ri wkh gl>huhqw fkdqqhov

rshudwlqj lq wklv prgho hfrqrp|8wzr phdqv ri ?qdqflqj dqg wzr phdqv ri sd|phqw8

wkhuh lv olwwoh txdolwdwlyh lqirupdwlrq rewdlqhg iurp wkh edvlf h{shulphqwv1 Wkh

frpsxwdwlrqdo h{shulphqwv/ wkhuhiruh/ shuplw rqh wr rewdlq wkh gluhfwlrq ri fkdqjh lq

wkh htxloleulxpprqh|0lqfrph udwlr zkhq/ iru lqvwdqfh/ wkhuh dq dowhuqdwlyh prqhwdu|

srolf| vhwwlqj1 L glvfxvv wkh vl}h ri prqhwdu| srolf| h>hfwv lq Vhfwlrq 81 L forvh zlwk

d eulhi vxppdu| ri wkh uhvxowv lq Vhfwlrq 91

5 Wkh Prgho hfrqrp|

Lq wklv vhfwlrq/ L ghvfuleh wkh prgho hfrqrp|1 Wkhuh duh ?yh ri hfrqrplf sod|huv=

?upv/ krxvhkrogv/ edqnv/ qrqedqnv/ dqg wkh jryhuqphqw1 Lq wklv vhwxs/ L dvvxph

wkdw wkh jryhuqphqw*v ghflvlrqv duh vhw h{rjhqrxvo| zlwk uhvshfw wr wkh rwkhu w|shv

ri sduwlflsdqwv dqg wkdw lw fdq frpplw wr vhtxhqfhv ri srolf| yduldeohv1 Wkh qxpehu

ri krxvhkrogv lq wklv prgho hfrqrp| lv frqvwdqw1

514 Jryhuqphqw

Wkh jryhuqphqw frqwurov wkh vwrfn ri ?dw prqh|/ ghqrwhg � 1 Wkh prqh| vwrfn

hyroyhv dv iroorz= �| ' w|�|3�/ vr wkdw w lv wkh jurzwk udwh ri wkh prqh| vxsso|1

Qhz prqh| lv glvwulexwhg dv d oxps0vxp wudqvihu wr krxvhkrogv1 Ohw 6 eh wkh

phdvxuh ri prqh| vwrfn shu0krxvhkrog1 Wkh jryhuqphqw exgjhw frqvwudlqw lv
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zkhuh û lv wkh uhdo ydoxh ri wkh oxps0vxp wudqvihu wr krxvhkrogv dqg R lv wkh sulfh

ohyho/ ru wkh txdqwlw| ri ?dw prqh| lw wdnhv wr dftxluh rqh xqlw ri d frqvxpswlrq

jrrg1

515 Ilupv

Ilupv xvh fdslwdo wr surgxfh xqlwv ri wkh frqvxpswlrq jrrg1 Wkhuh duh qr eduulhuv

wr hqwu| lq wklv lqgxvwu|1 Wkh uhqwdo sulfh ri fdslwdo lv o jrrgv +phdvxuhg lq xqlwv

ri wkh frqvxpswlrq jrrg, shu xqlw ri fdslwdo dqg lv wdnhq dv jlyhq e| wkh ?up1 Iru

vlpsolflw|/ wklqn ri wkh hfrqrp| dv kdylqj rqh ?up1 Wkh surgxfwlrq whfkqrorj| lv

vlpsoh> hdfk xqlw ri gdwh0| fdslwdo surgxfhv ø xqlwv ri wkh gdwh0| n � frqvxpswlrq

jrrg1 Wr pdwfk wkh ghod| ehwzhhq wkh uhqwlqj ri fdslwdo dqg wkh uhdol}dwlrq ri

surgxfwlrq/ L dvvxph wkdw wkh uhqwdo ihh sdlg dw gdwh0| n � lv iru wkh fdslwdo vwrfn

uhqwhg dw gdwh |1 Wkxv/ wkh ?up*v gdwh0| sur?w lv

øE&|3� n &?|3�äý o|E&|3� n &?|3�äé +5,

Lq wklv vhwxs/ wkhuh duh wzr frpshwlqj vrxufhv iru uhqwlqj fdslwdo wr wkh ?up1 Ohw

& ghqrwh wkh txdqwlw| ri fdslwdo uhqwhg iurp wkh edqn dqg &? lv wkh dprxqw uhqwhg

iurp wkh qrqedqn1 Pruh zloo eh vdlg derxw wkh glvwlqfwlrq lq wkh qh{w vhfwlrq1 Wkh

?up*v sur?w ixqfwlrq wuhdwv wkh wzr gl>huhqw vrxufhv dv shuihfw vxevwlwxwhv1

Wkh ?up fdq frvwohvvo| wudqvirup wkh rxwsxw lqwr hlwkhu ri wzr ?qdo frqvxpswlrq

jrrgv1 Wkh txdqwlw| ri wkh wzr jrrgv duh ghqrwhg S� dqg S2/ uhvshfwlyho|1 Wkh

glvwlqfwlrq lv pdgh lq wzr frqwh{wv1 Iluvw/ dv wkh uhdghu zloo vhh odwhu wkh gl>huhqw

jrrgv hqwhu wkh krxvhkrogv xwlolw| ixqfwlrq vhsdudwho|1 Vhfrqg/ wkh wlplqj ri wudgh

zlwklq d shulrg lv gl>huhqw iru wkh wzr jrrgv lq wklv prgho hfrqrp|1 Pruh vshfl?fdoo|/

wkh pdunhw iru wkh fdvk jrrg phhwv ehiruh idfwru sd|phqwv duh pdgh1 Dv vxfk/ d
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fdvk jrrg ES�ä uhtxluhv sd|phqw zkhq wkh pdunhw phhwv1 Ehfdxvh fuhglw lv qrw

shuplwwhg lq wklv wudqvdfwlrq/ wkh krxvhkrog pxvw eulqj fdvk wr wkh pdunhw wr pdnh

wkh h{fkdqjh1 Dowhuqdwlyho|/ wkh fuhglw jrrg ES2ä fdq eh wudghg zlwk qrq0lqwhuhvw

ehdulqj lqwud0shulrg fuhglw vhuylqj dv wkh phdqv ri sd|phqw19

Lw lv wulyldo wr vkrz wkdw zlwk wkh olqhdu whfkqrorj|/ wkh }hur0sur?w frqglwlrq lv

wkdw ø ' o|1 Li wklv frqglwlrq lv qrw vdwlv?hg/ wkh ?up zloo hlwkhu vkxwgrzq/ ru hqmr|

xqerxqghg sur?wv1

516 Edqnv dqg qrqedqnv

Lq wklv prgho hfrqrp|/ wkhuh duh wzr vshfldol}hg lqvwlwxwlrqv uhihuuhg wr dv edqnv

dqg qrqedqnv1 Hdfk dffhswv jrrgv iurp krxvhkrogv/ wudqviruplqj wkhvh jrrgv lqwr

xqlwv ri fdslwdo1 Iru wkh vdnh ri vlpsolflw|/ wkh wzr lqvwlwxwlrqv vkduh d frpprq

wudqvirupdwlrq whfkqrorj|/ fkdqjlqj wkh frqvxpswlrq jrrg rqh iru rqh lqwr fdslwdo1:

Edqnv r>hu rqh0shulrg ghsrvlw frqwudfwv1 Iru hdfk jrrg ghsrvlwhg dw wkh edqn

lq gdwh |/ wkh ghsrvlwru uhfhlyhv ^ gdwh0| n � jrrgv Wkxv/ ^ lv wkh uhdo uhwxuq rq

ghsrvlwv1 Lq dgglwlrq/ wkh edqn idfhv d uhvhuyh uhtxluhphqw vxfk wkdw dw ohdvw òI

ri jrrgv ghsrvlwhg dw wkh edqn pxvw eh khog lq wkh irup ri ?dw prqh|1 Zkdwhyhu

wkh edqn grhv qrw krog dv prqh| lv wudqviruphg lqwr fdslwdo dqg uhqwhg wr ?upv1

Wkh ?up sd|v wkh uhqwdo ihh dqg uhwxuqv dq| xqxvhg fdslwdo wr wkh edqn1 Fdslwdo

hyroyhv dffruglqj wr wkh h{suhvvlrq= &| ' E� ý Bä&|3� n %|/ zkhuh B lv wkh udwh ri

fdslwdo ghsuhfldwlrq dqg % lv wkh txdqwlw| ri jrrgv dgghg wr wkh fdslwdo vwrfn dw gdwh

|1 Wkhuh lv iuhh hqwu| lqwr wkh edqn lqgxvwu|1 Pruhryhu/ edqnv wdnh ^ dv jlyhq1 Iru

vlpsolflw|/ L dvvxph wkdw wkhuh lv rqh edqn1

Wr uhfds/ wkh edqn*v uhyhqxhv frph iurp uhqwlqj fdslwdo/ wkh ydoxh ri wkh edqn*v

prqh| kroglqj/ soxv wkh xqghsuhfldwhg ydoxh ri wkh edqn*v fdslwdo uhwxuq> wkdw lv/

9Lqwud0shulrg fuhglw vlpso| phdqv wkdw wkh ?up lv zloolqj wr wudgh wkh fuhglw jrrg iru wkh krxvh0

krog*v LRX1 Diwhu wklv shulrg*v idfwru sd|phqwv duh uhfhlyhg e| wkh krxvhkrog/ wkh LRX lv uhsdlg1
:Vhh dovr Fkdul/ Mrqhv dqg Pdqxhool +4<<9, dqg Kdvodj dqg \rxqj +4<<;, iru hfrqrplhv lq zklfk

djhqwv fdq fkrrvh ehwzhhq frpshwlqj phdqv ri ?qdqflqj1

:



R|o|&|3� n R|E�ý Bä&|3� n K|3� ý R|^|_|3� +6,

zklfk lv pd{lpl}hg vxemhfw wr

R|&|3� n K|3� é R|_|3� +7,

dqg

ò|3�R|3�_|3� é K|3� +8,

zkhuh R ghqrwhv wkh sulfh ohyho/ ru wkh qxpehu ri slhfhv ri ?dw prqh| shu xqlw ri

wkh frqvxpswlrq jrrg dqg K lv wkh txdqwlw| ri edqn uhvhuyhv1 Htxdwlrq +6, lv wkh

edqn*v sur?w/ htxdwlrq +7, lv wkh edqn*v edodqfh vkhhw/ dqg htxdwlrq +8, lv wkh uhvhuyh

uhtxluhphqw udwlr1 Wkh edqn vroyhv d vhtxhqfh ri lghqwlfdo sureohpv uhsuhvhqwhg e|

htxdwlrqv +6,0+8,1 Khqfh/ nqrzlqj wkh vroxwlrq iru rqh0shulrg sureohp lv vx!flhqw1

Iru wkh fdvh lq zklfk wkh uhwxuq wr fdslwdo lv vwulfwo| juhdwhu wkdq wkh uhwxuq wr edqn

uhvhuyhv/ wkh uhvhuyh uhtxluhphqw krogv dv dq htxdolw|1 Wkxv/ wkh edqn*v }hur0sur?w

frqglwlrq lv ^| '
í
�ý ò|3�

ì
Eo| n �ý Bä n ò|3�R|3�

R|
1

Wkh qrqedqn dovr uhqwv fdslwdo wr ?upv iru rqh shulrg1 Olnh wkh edqn/ wkh qrq0

edqn r>huv rqh0shulrg frqwudfwv wr krxvhkrogv1 Ohw ? ghqrwh wkh txdqwlw| ri qrqedqn

frqwudfwv dftxluhg e| wkh krxvhkrog +hdfk frqwudfw fruuhvsrqgv wr wkh qrqedqn uh0

fhlylqj rqh xqlw ri d krxvhkrog*v frqvxpswlrq jrrg,1 Zkhq wkh frqwudfw pdwxuhv/

wkh qrqedqn sd|v wkh krxvhkrog ^? jrrgv1 Wkh qrqedqn lv d sulfh wdnhu lq erwk

wkh pdunhw iru uhqwlqj fdslwdo dqg r>hulqj ghsrvlw frqwudfwv1 Frqwudu| wr wkh edqn/

wkh qrqedqn*v frvwv ghshqg rq wkh txdqwlw| ri frqwudfwv1 Vshfl?fdoo|/ wkh ixqfwlrq

lv jlyhq e| k E?|3�ä
"/ zkhuh ? ghqrwhv wkh txdqwlw| ri qrqedqn frqwudfwv lvvxhg wr

krxvhkrogv1; Qrwh wkdw wkhvh frvwv duh qrw sdlg wr dqrwkhu w|sh ri hfrqrplf sdu0

;Wkh frqyh{ frvw vwuxfwxuh dvvxphg khuh lv d qhfhvvdu| frqglwlrq iru erwk qrqedqn dqg edqn

ghsrvlw frqwudfwv wr frh{lvw1 Rqh fdq wklqn ri wkhvh frvwv dv frqvlvwlqj ri uhjxodwru|/ lqvwlwxwlrqdo/

dqg pdqdjhphqw frvwv dvvrfldwhg zlwk qrqedqn frqwudfwv1

;



wlflsdqw1 Dv vxfk/ wkh uhdghu fdq wuhdw wkhvh frvwv dv li wkh qrqedqn wkurzv wkhvh

jrrgv lqwr wkh rfhdq1 Ehfdxvh ri wkh frvw vwuxfwxuh/ L dvvxph wkhuh lv rqh qrqedqn

lq wkh hfrqrp|1 Ixuwkhu/ L dvvxph wkdw k : f dqg " : �1 Wkh nh| surshuw| ri wklv

ixqfwlrq lv wkdw wkh frvwv ri wkh qrqedqn frqwudfwv duh frqyh{ lq ?1 Ilupv fdq uhqw

fdslwdo iurp hlwkhu wkh edqn ru wkh qrqedqn/ lpso|lqj wkdw o lv wkh vdph iru erwk1

Vr/ wkh qrqedqn*v sur?wv duh fkdudfwhul}hg dv=

RoK| ' o|&
?
|3� n E�ý Bä&?|3� ý ^?| ?|3� ý k E?|3�ä" +9,

v1w1

?|3� è &?|3� +:,

zkhuh RoK ghqrwh wkh qrqedqn*v sur?wv dqg &? lv wkh txdqwlw| ri fdslwdo wkdw wkh

qrqedqn uhqwv wr wkh ?up1 Wkh qrqedqn orvhv sur?wv li lwv grhv qrw uhqw wkh ixoo ydoxh

ri lwv ghsrvlw frqwudfwv vr wkdw/ lq htxloleulxp/ htxdwlrq +:, zloo krog dv dq htxdolw|1<

Wkxv/ wkh qrqedqn*v ?uvw0rughu frqglwlrq lv= ^?| ' o|nE�ý Bäýk"
í
&?|3�

ì"3�
1 Sur?wv

iurp wkh qrqedqn duh sdlg wr wkh krxvhkrog1

517 Krxvhkrog

Wkh hfrqrp| frqvlvwv ri d frqwlqxxp ri krxvhkrogv zlwk lghqwlfdo suhihuhqfhv1 Krxvh0

krogv duh lq?qlwho| olyhg dqg fkrrvh wkh vhtxhqfh ri fdvk dqg fuhglw jrrgv wr pd{lpl}h

wkh glvfrxqwhg vxp ri xwlolwlhv uhsuhvhqwhg e|

"[
|'f

q|L ES�|c S2|ä +;,

Wkh uhsuhvhqwdwlyh krxvhkrog idfhv wzr frqvwudlqwv= d exgjhw frqvwudlqw dqg d

fdvk0lq0dgydqfh frqvwudlqw1 Khqfh/ xwlolw| lv pd{lpl}hg vxemhfw wr

<Pruh irupdoo|/ zlwk u A 3/ lw iroorzv lpphgldwho| qw @ nqw 1

<



R|^|_|3� n r|3� n û| n R|^?| ?|3� n Ro
K
| è R| ES�| n S2| n _| n ?|ä n r| +<,

dqg

r|3� n û| è R|S�| +43,

zkhuh r ghqrwhv wkh txdqwlw| ri fxuuhqf| khog e| wkh krxvhkrog1

6 Htxloleulxp

Dq htxloleulxp lq wklv prgho hfrqrp| lv d vhtxhqfh ri sulfhv iR|c o|c ^|c ^?| j/ krxvh0
krog doorfdwlrqv iS�|c S2|c %|c _|c ?|c r|j/ edqn doorfdwlrqv i_|c K|c &|j/ qrqedqn doorfd0

wlrqv i?|c &?| j/ ?up doorfdwlrqv i&|c &?| j/ srolf| yduldeohv iò|c6|j/ dqg lqlwldo ydoxhv=

rf/ &f/ &?f / _f/ ?f/ 6f/ vxfk wkdw=

+l, Jlyhq sulfhv dqg srolf| vhwwlqjv/ wkh krxvhkrog doorfdwlrqv vroyh wkh krxvh0

krog*v pd{lpl}dwlrq sureohp ^htxdwlrqv +;,0+BB,`>

+ll, jlyhq sulfhv dqg srolf| vhwwlqjv/ wkh edqn doorfdwlrq vroyh wkh edqn*v

pd{lpl}dwlrq sureohp ^htxdwlrqv +6,0+8,`>

+lll, jlyhq sulfhv dqg srolf| vhwwlqjv/ wkh qrqedqn doorfdwlrq vroyh wkh qrq0

edqn*v pd{lpl}dwlrq sureohp ^htxdwlrqv +9,0+:,`>

+ly, jlyhq sulfhv dqg srolf| vhwwlqjv/ wkh ?up doorfdwlrq vroyh wkh ?up*v pd{0

lpl}dwlrq sureohp ^htxdwlrq +5,`>

+y, pdunhwv iru jrrgv dqg ?qdqfldo dvvhwv fohdu dqg wkh jryhuqphqw exgjhw

frqvwudlqw krogv zlwk htxdolw|1

Wklv lv d vwdqgdug gh?qlwlrq ri htxloleulxp1 Wkh fruuhvsrqglqj qhfhvvdu| frqgl0

wlrqv duh=

L2E|ä

L2E|n �ä
' q^| +44,
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L�E|ä

L2E|ä
' Z|^| +45,

^| '
í
�ý ò|3�

ì
Eøn �ý Bä n ò|3�

Z|
' Eøn �ý Bäý k"

í
&?|3�

ì"3�
' ^?| +46,

Dorqj zlwk wkh dvvrfldwhg wudqvyhuvdolw| frqglwlrqv=

*ð4
A<"

qA#A_A ' *ð4
A<"

qA#A?A ' *ð4
A<"

qA#ArA ' fé +47,

zkhuh # lv wkh Odjudqjh pxowlsolhu iru wkh krxvhkrog*v exgjhw frqvwudlqw1

Htxdwlrq +44, lv wkh vwdqgdug Hxohu htxdwlrq1 Lq zrugv/ wkh rswlpl}lqj krxvhkrog

lv lqgl>huhqw ehwzhhq iruhjrlqj rqh xqlw ri wkh fuhglw0frqvxpswlrq jrrg dw gdwh

|/ ghsrvlwlqj wkh jrrg dw wkh edqn dqg frqvxplqj wkh surfhhgv +^ xqlwv, dw gdwh

| n �1 Htxdwlrq +45, lv wkh pdujlqdo udwh ri vxevwlwxwlrq ehwzhhq wkh fdvk dqg

fuhglw jrrg1 D krxvhkrog lv zloolqj wr irujr pdujlqdo xwlolw| ri L� dvvrfldwhg zlwk

wkh fdvk0frqvxpswlrq jrrg lq rughu wr uhfhlyh Z^ zruwk ri wkh fuhglw0frqvxpswlrq

jrrg ydoxhg dw pdujlqdo xwlolw| L21 Htxdwlrq +45, lqglfdwhv wkdw/ lq htxloleulxp/ wkh

krxvhkrog lv lqgl>huhqw ehwzhhq frqvxplqj pruh ri wkh fuhglw jrrg ru pruh ri wkh

fdvk jrrg zkhq wkh udwlr ri wkh pdujlqdo xwlolwlhv htxdov wkh qrplqdo lqwhuhvw udwh143

Htxdwlrq +46, lv dq duelwudjh frqglwlrq/ lqglfdwlqj wkdw/ lq htxloleulxp/ wkh udwh ri

uhwxuq sdlg e| ghsrvlwv lv htxdo wr wkdw sdlg qrqedqn frqwudfwv1 Rwkhuzlvh/ udwh ri

uhwxuq grplqdqfh zrxog ohdg wkh krxvhkrog wr fkrrvh wkdw frqwudfw wkdw r>huhg wkh

kljkhu udwh ri uhwxuq1 Odvwo|/ wkh wudqvyhuvdolw| frqglwlrqv ^htxdwlrq +47,` olplwv wkh

dprxqw wr zklfk wkh krxvhkrog fdq vkruw ghsrvlw frqwudfwv/ qrqedqn frqwudfwv/ dqg

fdvk1

Xowlpdwho|/ wkh jrdo lv wr txdqwli| jurzwk h>hfwv lq wklv prgho/ L irfxv rq d sduwlfx0

odu ixqfwlrqdo irup iru suhihuhqfhv1 Ohw L ES�|c S2|ä ' E�ý jä3�
éí
S3b�| n /S

3b
2|

ì3 �
b

è�3j
/

43Wklv lv d vwudljkwiruzdug dssolfdwlrq ri wkh Ilvkhu htxdwlrq/ zkhuh ä lv wkh lq dwlrq udwh dqg t

lv wkh jurvv uhdo uhwxuq1
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zkhuh bc jc dqg / duh sdudphwhuv1 Ohw ò dqg w/ wkh prqhwdu| srolf| vhwwlqjv/ eh

frqvwdqw ryhu wlph1 Wkxv/ iru wklv prgho hfrqrp|/ wkh edodqfhg jurzwk htxdwlrqv duh=

S2
S�
' E/Z^ä

�
�nb +48,

^ ' E�ý òä Eøn �ý Bä n ò
Z

+49,

4 ' q^
�
j +4:,

w ' 4Z +4;,

Qrwh wkdw dorqj wkh edodqfhg0jurzwk sdwk/ 4 ' S�|n�
S�|

' S2|n�
S2|

' _|n�
_|
' &|n�

&|
1

Htxdwlrq +48, lqglfdwhv wkdw wkh udwlr ri wkh wzr frqvxpswlrq jrrgv ghshqgv rq

wkh sdudphwhu b1 Qrwh b : ý� krogv1 Slfn wzr h{wuhph ydoxhv iru wkh sxusrvhv ri

looxvwudwlrq1 Zlwk b$ ý�/ wkh pdujlqdo udwh ri vxevwlwxwlrq lv dssurdfklqj lq?qlw|1

Khqfh/ wkh wzr jrrgv duh shuihfwv vxevwlwxwhv1 Dowhuqdwlyho|/ zlwk b$4/ wkh xwlolw|

ixqfwlrq lv Ohrqwlh>/ vxfk wkdw wkh fdvk dqg fuhglw jrrgv duh shuihfw frpsohphqwv

dqg frqvxphg lq ?{hg sursruwlrqv1

Wkh prgho hfrqrp| srvvhvvhv wzr surshuwlhv zruwk qrwlqj1

Uhpdun 4 Dv |$4/ wkh udwlr _
?
$41 Wklv ihdwxuh ri wkh prgho hfrqrp| uh hfwv

wkh dvvxpswlrqv uhjduglqj fdslwdo dftxlvlwlrq lq wklv prgho hfrqrp|1 Wkh jurvv uhdo

uhwxuq wr qrqedqn frqwudfwv lv ghfuhdvlqj lq wkh txdqwlw| ri wkhvh frqwudfwv/ rzlqj wr

wkh dvvxpswlrq wkdw wkh frvw ixqfwlrq lv frqyh{ lq ?1 Lq zrugv/ fdslwdo dffxpxodwlrq

frphv iurp wkh frqwlqxhg dffxpxodwlrq ri edqn ghsrvlwv1 Rwkhu wklqjv ehlqj htxdo/

edqnv kdyh dq dgydqwdjh ryhu qrqedqnv lq wkh vhqvh wkdw wkh txdqwlw| ri ghsrvlwv zloo

lqfuhdvh ryhu wlph zkloh wkh txdqwlw| ri qrqedqn frqwudfwv zloo eh frqvwdqw1 Zlwk

surgxfwlrq whfkqrorj| lq wklv prgho hfrqrp|/ lw iroorzv wkdw wkh dv|pswrwlf jurzwk

udwh ri rxwsxw/ +|n�
+|
' 41
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Lq dgglwlrq/ wkh prgho hfrqrp| kdv wkh iroorzlqj surshuw| zlwk uhvshfw wr prqh|0

lqfrph udwlr1

Ohppd 4 Dorqj/ wkh edodqfhg jurzwk sdwk/ wkh jurzwk udwh ri wkh prqh|0lqfrph

udwlr lv lqyduldqw wr prqhwdu| srolf| vhwwlqjv1

Surri1 Ohw >| '
6|

R|S�|
1 Lw iroorzv wkdw >|n�

>|
' w

4Z
1 E| htxdwlrq +4;,/ >|n�

>|
' �144

Wkh ohppd grhv qrw vd| wkdw wkh prqh|0lqfrph udwlr lv lqyduldqw wr gl>huhqw

prqhwdu| srolf| vhwwlqjv1 Krzhyhu/ wklv prgho hfrqrp| kdv wkh ihdwxuh wkdw wkh

prqh|0lqfrph udwlr kdv d frqvwdqw jurzwk udwh> lqghhg/ wkh jurzwk udwh htxdov rqh

dorqj wkh edodqfhg0jurzwk sdwk1 Zlwk wkh olqhdu surgxfwlrq whfkqrorj|/ wkh wudqvl0

wlrq g|qdplfv duh wulyldo1

Jhqhudoo|/ wkh frpsoh{lw| ri wkh prgho hfrqrp| pdnhv lw gl!fxow wr rewdlq xq0

dpeljxrxv vljqv iru wkh gluhfwlrq ri fkdqjh1 Iru h{dpsoh/ frqvlghu wkh h>hfw wkdw d

kljkhu uhvhuyh uhtxluhphqw zrxog kdyh rq wkh htxloleulxp ohyho ri wkh prqh|0lqfrph

udwlr1 Zlwk d kljkhu uhvhuyh uhtxluhphqw/ edqnv zrxog krog pruh uhvhuyhv/ dftxlulqj

ohvv fdslwdo1 Dv vxfk/ edqn uhvhuyhv zrxog lqfuhdvh dqg wkh htxloleulxp prqh|0

lqfrph udwlr zrxog lqfuhdvh/ kroglqj hyhu|wklqj hovh frqvwdqw1 Lq dgglwlrq/ zlwk dq

lqfuhdvh lq wkh uhvhuyh uhtxluhphqw/ wkh jurvv uhdo uhwxuq rq ghsrvlwv ghfuhdvhv1 Zlwk

orzhu ^/ edqn ghsrvlwv duh ohvv dwwudfwlyh uhodwlyh wr wkh qrqedqn frqwudfwv/ orzhulqj

wkh txdqwlw| ri edqn uhvhuyhv1 Wkhuh lv dovr dq h>hfw rq wkh udwlr ri fuhglw jrrg

wr fdvk jrrg1 Dv htxdwlrq +48, vkrzv/ wkh fdvk jrrg ehfrphv uhodwlyho| fkhdshu/

phdqlqj pruh fdvk dqg sxvklqj wkh prqh|0lqfrph udwlr kljkhu1 Wkh frpsxwdwlrqdo

h{shulphqwv zloo shuplw rqh wr ghwhuplqh wkh gluhfwlrq ri fkdqjh iru d uhdvrqdeo|

fdoleudwhg yhuvlrq ri wklv prgho hfrqrp|1

44Li rqh gh?qhv yw @
sw|w
pw

/ wkh ohppd lv voljkwo| prgl?hg> yhorflw| jurzwk lv dv|pswrwlfdoo|

lqyduldqw wr prqhwdu| srolf| vhwwlqjv1
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7 Prqhwdu| srolf| dqg wkh prqh|0lqfrph udwlr

714 Fdoleudwlrq

Wkh qh{w vwhs lv wr fdoleudwh wkh prgho hfrqrp|1 L vhohfw sdudphwhu ydoxhv xvlqj

d frpelqdwlrq ri ?qglqjv iurp suhylrxv vwxglhv dqg idfwv gluhfwo| rewdlqhg iurp

srvwzdu X1V1 gdwd1 Wkh prgho hfrqrp| lv d vlpsoh jurzwk prgho vr wkdw orz0

iuhtxhqf| ydoxhv duh xvhg zkhuh dssolfdeoh1 Vlqfh jurzwk idfwv duh jrlqj wr eh

dqqxdol}hg/ L dvvxph wkh shulrg lq wklv prgho dv rqh |hdu1

Wkhuh duh d vwdqgdug vhw ri ydoxhv lq wkh olwhudwxuh1 Iru h{dpsoh/ wkh glvfrxqw

idfwru q ' féb.ôôé Wkxv/ zlwk ò ' f dqg Z ' �/ 4 ' q Eøn �ý Bä �j ' �éf21 Ohw

B ' fé� dqg j ' 21 Lw iroorzv wkdw ø ' fé�Sb145

Wkh qh{w vwhs lv vhohfw sdudphwhu ydoxhv wkdw ghwhuplqh wkh pdujlqdo udwh ri

vxevwlwxwlrq iru wkh wzr frqvxpswlrq jrrgv1 Lq d qrqprqhwdu| yhuvlrq ri wkh prgho

hfrqrp|/ / zrxog uhsuhvhqw d uhodwlyh h{shqglwxuh vkduh1 Iru wklv prqhwdu| yhuvlrq/

/ phdvxuhv wkh iudfwlrq ri wrwdo frqvxpswlrq lq zklfk wkh phdqv ri sd|phqw lv

fuhglw1 Wkh Ihghudo Uhvhuyh kdv frpplvvlrqhg vhyhudo vxuyh|v rq wudqvdfwlrqv1 1Wkh

vxuyh| hylghqfh vxjjhvwv wkdw/ rq dyhudjh/ frqvxphuv xvh fdvk lq urxjko| 63( ri

wkhlu wudqvdfwlrqv +e| yroxph,1 Khqfh/ S� ' féô ES� n S2ä/ lpso|lqj wkdw S2
S�
' 2éôô1

Wkh dyhudjh srvwzdu lq dwlrq udwh lq wkh Xqlwhg Vwdwhv lv 714(/ ru Z ' �éfe�1 Wkh

dyhudjh udwlr ri uhvhuyhv wr edqn ghsrvlwv8fkhfndeoh ghsrvlwv/ ghpdqg ghsrvlwv/ dqg

vdylqjv dffrxqwv8lq wkh Xqlwhg Vwdwhv lv 619(/ ru ò ' féfôS146 Edvhg rq htxdwlrq

+48,/ rqh fdq lqihu wkh ydoxh ri / iru d jlyhq ydoxh ri b1 Ohw b ' �147 Wkxv/ wkh

45Lq wklv sdshu/ hdfk ri wkh h{shulphqwv vdwlv?hv wkh frqglwlrq iru ?qlwh xwlolw|> wkdw lv/ ñã4ýâ ? 41
46Edqn ghsrvlwv duh gh?qhg dv wkh vxp ri fkhfndeoh ghsrvlwv dqg vdylqjv dffrxqwv1 Fohduo|/ wklv

phdvxuh lv dq dyhudjh uhvhuyh udwlr/ qrw wkh ghvluhg dyhudjh pdujlqdo uhvhuyh uhtxluhphqw1 Iru wkh

X1V1/ wkh glvwlqfwlrq pd| eh ohvv lpsruwdqw wkdq iru rwkhu frxqwulhv1 Klvwrulfdoo|/ wkh ohyho ri h{fhvv

uhvhuyhv kdv ehhq txlwh vpdoo1
47L dovr frpsxwh wkh htxloleulxp iru d fdvh lq zklfk è @ ý3=81 Lq wklv fdvh/ wkh fdvk dqg fuhglw

jrrgv duh jurvv frpsohphqwv1 Frpsduhg zlwk wkh ?qglqjv uhsruwhg lq wkh sdshu/ wkhuh lv d vpdoohu

uhvsrqvh wr fkdqjhv lq wkh qrplqdo lqwhuhvw udwh zkhq fdvk dqg fuhglw jrrgv duh jurvv frpsohphqwv1
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lpsolhg ydoxhv iru / lv �éôSe21

Odvwo|/ rqh qhhgv wr fdoleudwh wkh uhodwlyh vkduhv ri fdslwdo ?qdqfhg e| edqnv dqg

e| hyhu|wklqj hovh1 Jlyhq wkh gh?qlwlrq ri edqn0?qdqfhg fdslwdo lq wkh prgho hfrq0

rp|/ L xvh wkh udwlr ri edqn ghsrvlwv djdlqvw zklfk uhvhuyhv pxvw eh khog8fkhfndeoh gh0

srvlwv dqg vdylqjv dffrxqwv8wr wkh vxp ri sulydwh ?{hg fdslwdo dqg frqvxphu gxudeohv1

Gdwd duh dydlodeoh iurp Il{hg/ Uhsurgxfleoh Wdqjleoh Zhdowk1 Wklv udwlr phdvxuhv

wkh iudfwlrq ri fdslwdo wkdw wkh edqn frxog ?qdqfh zlwk ghsrvlwv djdlqvw zklfk uhvhuyh

uhtxluhphqw dsso|1 Rq dyhudjh/ wkh udwlr lv 315: iru wkh shulrg 4<7:0;<1 Wkxv/ wkh

prgho hfrqrp| vkrxog eh fdoleudwhg vr wkdw wklv lv wkh dyhudjh udwlr iru &
&n&?

1 Wkh

uhohydqw sdudphwhuv duh lq wkh frvw ixqfwlrq iru wkh qrqedqn1 Wkhuh duh wzr ri wkhp/

k dqg "1 Wkh dgghg ghjuhh ri iuhhgrp suhvhqwv sureohpv1 L uhsruw wkh ?qglqjv iru

d frpelqdwlrq lq zklfk k ' fé� dqg " ' �2éD1 Vhyhudo rwkhu frpelqdwlrqv zhuh frq0

vlghuhg> iru h{dpsoh/ k ' fé2D dqg " ' 22éD/ k ' �Df dqg " ' eD1 Wkhuh lv yluwxdoo|

qr txdqwlwdwlyh gl>huhqfh ehwzhhq wkh ydulrxv frpelqdwlrqv1 Iru wkrvh lqwhuhvwhg/

wkh uhvxowv iru wkrvh sdudphwhu frpelqdwlrqv qrw uhsruwhg lq wkh sdshu duh dydlodeoh

iurp wkh dxwkru xsrq uhtxhvw1

Wkh frpsxwdwlrqdo h{shulphqwv duh jurxshg lqwr wzr glvwlqfw jurxsv1 Wkh ?uvw

jurxs frqvlghuv wkh h>hfwv ri fkdqjhv lq prqhwdu| srolf| vhwwlqjv> wkdw lv/ erwk wkh

uhvhuyh uhtxluhphqw dqg wkh lq dwlrq udwh rq prqh|0lqfrph udwlr1 Wkh vhfrqg jurxs

irfxvhv rq wkh h>hfwv wkdw uhgxfwlrqv lq wkh frvw ri qrqedqn frqwudfwv zrxog kdyh rq

wkh prqh|0lqfrph udwlr1

Ohppd 4 irupv wkh edvlv iru frqgxfwlqj wkh h{shulphqwv lq d 4ohyho4 vhwwlqj1 Lq

zrugv/ L frqvlghu hfrqrplhv lq zklfk wkh srolf| vhwwlqjv duh frqvwdqw ryhu wlph1 Vlqfh

wkh jurzwk udwh ri wkh prqh|0lqfrph udwlr htxdov rqh/ L fdq h{dplqh wkh lpsdfw wkdw

fkdqjhv lq srolf| vhwwlqjv kdyh rq wkh ohyho ri wkh prqh|0lqfrph udwlr1 Wkxv/ wkh

h{shulphqwv frqvlghu fdvhv lq zklfk wkhuh lv d shupdqhqw/ xqdqwlflsdwhg fkdqjh lq

Txdqwlwdwlyh gl>huhqfhv duh plqru/ vr L uhsruw rqo| wkh fdvh zlwk è @ 4 lq wkh sdshu1 Wkh ?qglqjv

iru wkh fdvh zlwk è @ ý3=8 duh dydlodeoh iurp wkh dxwkru xsrq uhtxhvw1
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wkh sdudphwhu vhwwlqjv1

71414 Prqhwdu| srolf| vhwwlqjv

Frqvlghu d fdvh lq zklfk wkh fhqwudo edqn fkrrvhv wkh udwh ri lq dwlrq1 Zlwk kljkhu

lq dwlrq/ wkh fuhglw jrrg ehfrphv uhodwlyho| fkhdshu wkdq wkh fdvk jrrg/ lqgxflqj

vpdoohu fdvk kroglqjv lq htxloleulxp1 Lq dgglwlrq/ wkh jurvv uhdo uhwxuq wr ghsrvlwv

idoov/ pdnlqj qrqedqn frqwudfwv uhodwlyho| pruh dwwudfwlyh1 Iru wkh prqh|0lqfrph

udwlr/ wklv phdqv ihzhu ghsrvlwv dqg vpdoohu edqn uhvhuyhv1 Krzhyhu/ wkh ghfolqh

lq jurvv uhdo uhwxuq wr ghsrvlwv fruuhvsrqgv wr pdnlqj wkh fdvk jrrg ohvv h{shqvlyh

uhodwlyh wr wkh fuhglw jrrg/ lqgxflqj odujhu fdvk krdugv1 Ryhudoo/ wkh qrplqdo lqwhuhvw

udwh ulvhv dv wkh lq dwlrq udwh lqfuhdvhv/ vzdpslqj wkh ghfolqh lq wkh uhdo uhwxuq rq

ghsrvlwv1 Iljxuh 5 vkrzv wklv/ sorwwlqj wkh frpelqdwlrqv ri wkh lq dwlrq udwh dqg

wkh prqh|0lqfrph udwlr1 Wkh h{shulphqw frqvlghuv lq dwlrq udwhv iurp 4( wr 433(

+Z 5 d�éf�c �éf2c éééc 2éfo,1 Iljxuh 5 vkrzv wkdw wkh htxloleulxp ohyho ri prqh|0lqfrph

udwlr ghfolqhv dv wkh lq dwlrq udwh lv udlvhg1

Wkh qh{w vwhs lv wr dvvhvv wkh txdqwlwdwlyh h>hfwv dffrpsdq|lqj d fkdqjh lq wkh

uhvhuyh uhtxluhphqw1 Iljxuh 6 sorwv frpelqdwlrqv ri wkh htxloleulxp ohyho ri prqh|0

lqfrph udwlr dqg uhvhuyh uhtxluhphqwv1 Wkh gluhfw dqg jhqhudo htxloleulxp h>hfwv ri

d fkdqjh lq uhvhuyh uhtxluhphqwv lv ghvfulehg deryh1 Dv Iljxuh 6 vkrzv/ dq lqfuhdvh

lq wkh uhvhuyh uhtxluhphqw uhvxowv lq d kljkhu prqh|0lqfrph udwlr1

71415 Ilqdqfldo ghyhorsphqw

Lq wklv sdshu/ ?qdqfldo ghyhorsphqw lv prghohg dv d ghfolqh lq wkh pdujlqdo frvw ri

qrqedqn frqwudfwv1 Iljxuh 7 sorwv wkh frpelqdwlrqv ri htxloleulxp prqh|0lqfrph

udwlr dqg wkh shufhqwdjh ghfolqh lq wkh wrwdo idfwru frvw whup/ k1 Zlwk orzhu pdujlqdo

frvwv iru qrqedqn frqwudfwv/ wkh qrqedqn frqwudfwv ehfrph pruh dwwudfwlyh/ orzhulqj

wkh txdqwlw| ri uhvhuyhv1 Wkh prqh|0lqfrph udwlr ghfuhdvhv1 Qrwh wkdw lq Iljxuh

7/ zlwk d juhdwhu shufhqwdjh ghfolqh lq wkh pdujlqdo frvwv iru qrqedqn frqwudfwv/ wkh
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htxloleulxp ydoxh iru wkh prqh|0lqfrph udwlr ghfolqhv1

Wkh dqvzhuv rewdlqhg iurp wkh ?uvw sduw ri wklv vwxg| ghprqvwudwh wkdw d frpelqd0

wlrq ri pryhphqwv lq ?qdqfldo ghyhorsphqw/ uhvhuyh uhtxluhphqwv/ dqg wkh lq dwlrq

udwh frxog dffrxqw iru wkh ehkdylru lq wuhqg prqh|0lqfrph lq wkh srvwzdu Xqlwhg

Vwdwhv1 Wkh lq dwlrq0udwh h{shulphqwv duh lq wkh vdph vslulw dv wkrvh iruzdughg lq

Jrugrq/ Ohhshu dqg ]kd1 Vshfl?fdoo|/ dq lqfuhdvh lq wkh lq dwlrq udwh frxog dffrxqw

iru d ghfolqh lq wkh prqh|0lqfrph udwlr +lq wkhlu fdvh dq lqfuhdvh lq yhorflw|,1 Lq wklv

sdshu/ L exlog rq wkh Jrugrq/ Ohhshu/ ]kd sursrvdo wr lqfoxgh wkh srvvlelolw| wkdw

idoolqj uhvhuyh uhtxluhphqwv ru frqwlqxlqj ?qdqfldo lqqrydwlrq frxog dovr dffrxqw iru

wkh orz0iuhtxhqf| ehkdylru ri wkh prqh|0lqfrph udwlr1 Wr jlyh ixuwkhu fuhghqfh wr

wkhvh dowhuqdwlyh qrwlrqv/ Iljxuh 8 sorwv wkh uhvhuyh udwlr lq wkh Xqlwhg Vwdwhv iurp

4<7:0;<1 Dv wkh gdwd vkrz/ wkhuh lv fohdu grzqzdug wuhqg lq wkh uhvhuyh udwlr148 Il0

qdqfldo lqqrydwlrq lv pruh gl!fxow wr phdvxuh1 Fdvxdo hpslulflvp/ krzhyhu/ zrxog

vxjjhvw wkdw wkh Xqlwhg Vwdwhv kdv h{shulhqfhg vrph ?qdqfldo lqqrydwlrq149

8 Prqhwdu| srolf| dqg jurzwk

Wkh vhfrqg vwdjh ri wklv sdshu ghyhorsv wkh uhodwlrqvkls ehwzhhq prqhwdu| srolf|

dqg wkh jurzwk udwh1 Lq grlqj vr/ rqh fdq hvwdeolvk wkh frqglwlrqv lq zklfk d ghfolqh

lq wkh prqh|0lqfrph udwlr fruuhvsrqgv wr ohvv srwhqw prqhwdu| srolf|1 Fohduo|/ wkh

48Wkh uhvhuyh udwlr lv wkh edqn uhvhuyhv glylghg e| wkh vxp ri fkhfndeoh ghsrvlwv/ ghpdqg ghsrvlwv/

dqg vdylqjv dffrxqwv1 Wklv lv qrw wkh dyhudjh/ pdujlqdo uhvhuyh uhtxluhphqw1 Iru wkh X1V1/ krzhyhu/

uhtxluhg uhvhuyhv pdnh xs wkh exon ri wrwdo uhvhuyhv1
49Jhuwohu +4<;;, surylghv dq h{fhoohqw ryhuylhz ri wkh vwuxfwxuh ri wkh ?qdqfldo hqylurqphqw/

glvfxvvlqj wkh srwhqwldo h>hfwv rq pdfurhfrqrplf dfwlylw|1 Lq dgglwlrq/ Ohylqh +4<<:, sursrvhv
P5
JGS dv dq lqglfdwru ri ?qdqfldo lqqrydwlrq1

PfJudwwdq +4<<;, qrwhv wkdw P4 yhorflw| glg qrw ghfolqh lq wkh 4<;3v dqg 4<<3v dv lqwhuhvw udwhv

ghfolqhg1 Phdqzkloh/ edvh yhorflw| ghfolqhg1 Vkh r>huv whfkqrorjlfdo fkdqjhv lq wudqvdfwlrqv dqg

?qdqfldo ghuhjxodwlrq dv srvvleoh h{sodqdwlrqv iru wkhvh gl>huhqfhv wkh ehkdylru ri P4 yhorflw| dqg

edvh yhorflw|1

4:



ylhz wdnhq khuh lv wkdw pryhphqwv lq wkh prqh|0lqfrph udwlr duh hqgrjhqrxv1 Wkh

ghfolqh lq wkh prqh|0lqfrph udwlr lv qrw wkh rxwfrph ri dq h{rjhqrxv ghfolqh lq

prqh| ghpdqg1

L ehjlq e| zulwlqj wkh jurzwk0udwh h{suhvvlrq lq d irup lq zklfk prqhwdu| srolf|

vhwwlqjv duh dssduhqw1
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Htxdwlrq +4<, lv wkh edvlv iru dvvhvvlqj wkh lpsdfw ri wkh dowhuqdwlyh h{rjhqrxv

irufhv1 Iurp Ohppd 4/ d grzqzdug wuhqg lq wkh ohyho ri wkh prqh|0lqfrph udwlr fdq

eh dffrxqwhg iru e| d xszdug wuhqg lq wkh lq dwlrq udwh/ d grzqzdug wuhqg lq uhvhuyh

uhtxluhphqwv/ dqg2ru frqwlqxlqj ghfolqhv lq wkh pdujlqdo frvw ri qrqedqn frqwudfwv1

Iluvw/ frqvlghu d fdvh lq zklfk wkh lq dwlrq udwh vhwwlqj zhuh udlvhg1 Lw lv vwudljkw0

iruzdug wr vkrz wkdw
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Vlploduo|/ iru wkh fdvh lq zklfk wkh uhvhuyh0uhtxluhphqw vhwwlqj lv udlvhg/ wkh fkdqjh

lq wkh jurzwk udwh lv
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Iljxuhv 9 dqg : sorw wkh frpelqdwlrqv ri wkh fkdqjh lq wkh jurzwk udwh iru gl>huhqw

ohyhov ri wkh lq dwlrq udwh dqg uhvhuyh uhtxluhphqw/ uhvshfwlyho|1 Dv Iljxuh 9 vkrzv/

wkh fkdqjh lq wkh jurzwk udwh ghfolqhv dv wkh lq dwlrq udwh ulvhv1 Lq zrugv/ prqhwdu|

srolf| lv ohvv srwhqw dw kljk lq dwlrq udwhv wkdq dw orz lq dwlrq udwhv1 Wkh lqwxlwlrq

lv vwudljkwiruzdug1 Lq wkh lq dwlrq0udwh fdvh/ dq lqfuhdvh lq wkh lq dwlrq udwh kdv d

vpdoohu dqg vpdoohu lpsdfw rq wkh jurvv uhdo uhwxuq wr ghsrvlwv1 Dv wkh lq dwlrq udwh

jhwv odujhu/ wkh pdujlqdo lpsdfw wkdw lw kdv rq wkh jurvv uhdo uhwxuq rq ?dw prqh|

ghfolqhv/ dssurdfklqj }hur lq wkh olplw1 Olnhzlvh/ Iljxuh : vkrzv wkdw prqhwdu|

srolf| h>hfwv ghfolqh dv wkh uhvhuyh uhtxluhphqw ghfolqhv1 Hydoxdwhg dw d orzhu
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uhvhuyh uhtxluhphqw/ rqh vhhv wkdw ixuwkhu ghfolqh lq wkh uhvhuyh uhtxluhphqw kdv d

vpdoohu h>hfw rq wkh jds ehwzhhq wkh uhwxuq wr fdslwdo dqg wkh uhwxuq rq ?dw prqh|1

Wkxv/ prqhwdu| srolf| ehfrphv ohvv srwhqw ehfdxvh wkh glvwruwlrq wr wkh jurvv uhdo

uhwxuq wr ghsrvlwv lv vkulqnlqj1

Wkxv/ lqfuhdvhv lq wkh lq dwlrq udwh dqg ghfuhdvhv lq wkh uhvhuyh udwlr frxog df0

frxqw iru wkh ghfolqh lq wkh prqh|0lqfrph udwlr1 Lq dgglwlrq/ wkh surshuwlhv ri wkh

prgho hfrqrp| lqglfdwh wkdw prqhwdu| srolf| zrxog eh ohvv srwhqw li hlwkhu pryh0

phqwv lq wkh lq dwlrq udwh ru uhvhuyh uhtxluhphqwv zhuh uhvsrqvleoh iru wkh grzqzdug

wuhqg lq wkh prqh|0lqfrph udwlr1

Wkh olplwlqj fdvh iru wkh uhvhuyh uhtxluhphqw lv sduwlfxoduo| lpsruwdqw iru dvvhvvlqj

wkh vl}h ri prqhwdu| srolf| h>hfwv1 Qrwh wkdw zlwk ò ' f/ wkh udwh ri jurzwk lv

lqyduldqw wr wkh lq dwlrq udwh vhwwlqj1 Wklv ?qglqj kljkoljkwv krz prqhwdu| srolf|

d>hfwv hfrqrplf dfwlylw|/ ohdvw dw wkh orz iuhtxhqflhv1 Prqh| vhuyhv wzr urohv lq

wklv prgho hfrqrp|8d vwruh0ri0ydoxh ixqfwlrq dqg d phglxp0ri0h{fkdqjh0ixqfwlrq1

Prqhwdu| srolf| vhwwlqjv d>hfw wkh udwh ri jurzwk wkurxjk wkh vwruh0ri0ydoxh ixqfwlrq>

wkdw lv/ wkh udwh ri uhwxuq rq ?dw prqh| d>hfwv wkh udwh ri uhwxuq wkdw krxvhkrog*v

uhfhlyh1 Lw lv srvvleoh wr vhsdudwh prqhwdu| srolf|*v lpsdfw iurp wkh udwh0ri0uhwxuq

hduqhg rq ghsrvlwv= holplqdwh uhvhuyh uhtxluhphqwv14: Lq grlqj vr/ wkh vl}h h>hfwv ri

prqhwdu| srolf| h>hfwv duh glvfrqqhfwhg iurp wkh udwh ri uhwxuq rq ghsrvlwv1 Lq vkruw/

zh duh edfn lq d zruog lq zklfk orqj0uxq qhxwudolw| krogv14; Wkrxjk wkh prqh|0

lqfrph udwlr zrxog eh srvlwlyh8wkh uhsuhvhqwdwlyh krxvhkrog zrxog krog ?dw prqh|

iru wudqvdfwlrqv sxusrvhv8prqhwdu| srolf| zrxog eh lpsrwhqw1 Wkh lpsolfdwlrq lv

4:Prqh| zloo vwloo vhuyh dv d vwruh ri ydoxh ehfdxvh ri wkh fdvk0lq0dgydqfh frqvwudlqw1 Wkh sulpdu|

uroh iru prqh| lq wkh fdvk0lq0dgydqfh frqvwudlqw lv wkh phglxp0ri0h{fkdqjh ixqfwlrq> wkdw lv/ prqh|

lv qhhghg iru wudqvdfwlrqv sxusrvhv1
4;Lw lv qdlyh wr dujxh wkdw holplqdwlqj uhvhuyh uhtxluhphqwv zrxog holplqdwh wkh qhhg iru ?qdqfldo

lqvwlwxwlrqv wr krog ?dw prqh|1 Fohdulqj edodqfhv zrxog vwloo eh qhhghg1 Dqrwkhu zd| wr holplqdwh

prqhwdu| srolf| h>hfwv zrxog eh wr sd| lqwhuhvw rq uhvhuyhv/ lqfoxglqj wkhvh fohdulqj edodqfhv1

Jurzwk0udwh h>hfwv duh suhvhqw lq wklv prgho hfrqrp| ehfdxvh wkhuh lv d jds ehwzhhq wkh udwh ri

uhwxuq rq uhvhuyhv dqg wkh udwh ri uhwxuq rq fdslwdo1
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wkdw lw lv wkh vwruh ri ydoxh ixqfwlrq/ qrw wkh phglxp0ri0h{fkdqjh uroh0 wkrxjk zklfk

prqhwdu| srolf| d>hfwv orz0iuhtxhqf| hfrqrplf dfwlylw|1

Wr ghprqvwudwh wkh h>hfw ri gl>huhqw uhvhuyh uhtxluhphqwv/ frqvlghu wkh iroorzlqj

h{shulphqw1 L frpsxwh wkh lpsdfw wkdw d fkdqjh lq wkh lq dwlrq0udwh kdv rq wkh

jurzwk udwh xqghu wzr gl>huhqw uhvhuyh uhtxluhphqwv1 Wkh 4kljk4 uhvhuyh uhtxluhphqw

vhwwlqj lv forvh wr zkdw kh uhvhuyh udwlr zdv lq wkh 4<83843(1 Wkh 4orz4 uhvhuyh

uhtxluhphqw vhwwlqj lv 518(/ forvh wr zkdw wkh uhvhuyh udwlr kdv ehhq lq wkh 4<<3v1

Iljxuh ; sorwv wkh fkdqjh lq wkh jurzwk udwh iru gl>huhqw ohyhov ri wkh lq dwlrq udwh/

vkrzlqj wkdw wkh vl}h ri wkh prqhwdu| srolf| h>hfw lv vpdoohu xqghu wkh orz0uhvhuyh0

uhtxluhphqw vhwwlqj dv frpsduhg zlwk wkh kljk0uhvhuyh uhtxluhphqw vhwwlqj1 Dv vxfk/

wkh ?qglqjv zrxog vxssruw wkh qrwlrq wkdw prqhwdu| srolf|/ lpsohphqwhg wkurxjk

fkdqjhv lq wkh prqh| jurzwk udwh/ kdyh d vpdoohu lpsdfw rq jurzwk lq wkh 4<<3v wkdq

wkh vdph srolf| zrxog kdyh kdg lq wkh 4<83v1

Odvwo|/ frqvlghu wkh fdvh lq zklfk wkhuh lv d shupdqhqw/ xqdqwlflsdwhg ?qdqfldo

lqqrydwlrq/ pdqlihvwhg dv d ghfolqh lq wkh pdujlqdo frvw ri qrqedqn frqwudfwv Zlwk

d ghfolqh lq wkh pdujlqdo frvw ri qrqedqn frqwudfwv/ krxvhkrogv vkliw jrrgv iurp

ghsrvlwv wr qrqedqn frqwudfwv1 Krzhyhu/ ?qdqfldo lqqrydwlrqv gr qrw d>hfw wkh

jurvv uhdo uhwxuq wr ghsrvlwv/ rqo| lqgxflqj d vkliw ehwzhhq wkh wzr frpshwlqj phdqv

ri vwrulqj jrrgv iru ixwxuh frqvxpswlrq1 Zlwk ^ xqfkdqjhg/ wkh jurzwk udwh ri wkh

hfrqrp| lv xqfkdqjhg1 Lq vkruw/ wkh vl}h ri prqhwdu| srolf| h>hfwv duh lqyduldqw wr

?qdqfldo lqqrydwlrq1

Uhpdun 5 Wkhuh lv dq lpsruwdqw fdyhdw1 Vxssrvh/ iru lqvwdqfh/ wkdw
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Zkhq wklv frqglwlrq lv vdwlv?hg/ qrqedqn frqwudfwv udwh ri uhwxuq grplqdwh edqn

ghsrvlwv14< Lq wklv fdvh/ prqhwdu| srolf| grhv qrw d>hfw wkh jurzwk udwh1 Lqghhg/

4<D vx!flhqw frqgwlrq iru vxfk dq lqhtxdolw| lv ò @ 31
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edqn ghsrvlwv/ lq wkh qduurz vhqvh xvhg khuh/ glvdsshdu1 Lq wklv vshfldo fdvh/ ?qdqfldo

ghyhorsphqw/ zklfk uhvxowv lq d ghfuhdvh lq prqh|0lqfrph udwlr/ dovr fruuhvsrqgv wr

d fdvh lq zklfk wkh vl}h ri prqhwdu| srolf| lv ohvv srwhqw1

9 Frqfoxglqj uhpdunv

Lv wkhuh d fruuhvsrqghqfh ehwzhhq wkh srwhqf| ri prqhwdu| srolf| dqg fkdqjhv lq wkh

prqh|0lqfrph udwlrB Wkh dqvzhu wr wklv txhvwlrq lv lpsruwdqw ehfdxvh wkh srvwzdu

shulrg lq wkh X1V1 kdv ehhq grplqdwhg e| d vhfxodu ghfolqh lq wkh prqh|0lqfrph

udwlr1 Li/ iru h{dpsoh/ wkhuh d srvlwlyh uhodwlrqvkls ehwzhhq wkh srwhqf| ri prqhwdu|

srolf| dqg wkh prqh|0lqfrph udwlr/ wkhq prqhwdu| srolf| lv ohvv srwhqw qrz wkdw lw

zdv lq wkh 4<83v1

Lq wklv sdshu/ L xvh d g|qdplf jhqhudo htxloleulxp prgho wr dvvhvv wkh h>hfwv

wkdw wzr prqhwdu| srolf| wrrov8wkh prqh| jurzwk udwh dqg wkh uhvhuyh uhtxluhphqw

udwlr8dv zhoo dv ?qdqfldo lqqrydwlrq rq erwk wkh prqh|0lqfrph udwlr dqg wkh vl}h ri

prqhwdu| srolf| h>hfwv rq wkh htxloleulxp jurzwk udwh1 Idvwhu prqh| jurzwk dqg

orzhu uhvhuyh uhtxluhphqwv fdq dffrxqw iru wkh ghfolqh lq wkh prqh|0lqfrph udwlr1

Frpsduhg wr wkhlu ohyhov lq wkh 4<83v/ dyhudjh prqh| jurzwk udwh kdv ehhq kljkhu lq

wkh 4<<3v dqg wkh uhvhuyh uhtxluhphqw lv orzhu lq wkh 4<<3v1 Vr/ wkh dqvzhuv iurp

prgho hfrqrp| lqglfdwh wkdw prqhwdu| srolf| lv ohvv srwhqw lq wkh 4<<3v wkdq lw zdv

lq wkh 4<83v1 Prqhwdu| srolf| zrxog eh orvlqj lwv srwhqf| lwv h>hfwv rq wkh jurvv

uhdo uhwxuq duh vpdoohu1

Lq dgglwlrq/ ?qdqfldo lqqrydwlrq fdq dovr dffrxqw iru d ghfolqh lq wkh prqh|0

lqfrph udwlr1 Krzhyhu/ wkh srwhqf| ri prqhwdu| srolf| lv lqyduldqw wr ?qdqfldo

lqqrydwlrq1 Ilqdqfldo lqqrydwlrq lv prghohg dv vlplodu wr whfkqrorjlfdo surjuhvv1 Lq0

qrydwlrq phdqv wkdw dowhuqdwlyh phdqv ri ?qdqflqj fdslwdo sxufkdvhv ehfrph fkhdshu1

Dv vxfk/ wklv qrwlrq ri ?qdqfldo lqqrydwlrq lv pruh forvho| dvvrfldwhg zlwk uhgxflqj

wkh frvwv ri qhz w|shv ri ?qdqfldo dffrxqwv8pxwxdo ixqgv1 Ilqdqfldo lqqrydwlrq dovr
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lqfoxghv qhz phdqv ri sd|phqw1 Wklv prgho hfrqrp| kdv yluwxdoo| qrwklqj wr vd|

derxw wkh sd|phqw whfkqrorj|1 Zlwklq wklv vhwxs/ derxw doo rqh fdq vd| derxw wkh

hyroylqj phdqv ri sd|phqw lv wkdw li lw zhuh wr h>hfw wkh srwhqf| ri prqhwdu| srolf|/

lw zrxog qhhg wr d>hfw wkh jurvv uhdo uhwxuq wr vdylqjv1

Dq lqwhuhvwlqj rxwfrph iurp wklv vwxg| lv wkdw prqhwdu| srolf| zrxog dsshdu

wr eh lwv rzq zruvw hqhp|1 H{sdqvlrqdu| dfwlrqv8idvwhu prqh| jurzwk dqg orzhu

uhvhuyh uhtxluhphqwv8xowlpdwho| uhgxfh prqhwdu| srolflhv pdujlqdo delolw| wr d>hfw

jurzwk1

Lw lv lpsruwdqw wr xqghuvwdqg zk| prqhwdu| srolf| d>hfwv wkh jurzwk udwh1 Lq

grlqj vr/ lw lv srvvleoh wr xqfryhu zklfk ixqfwlrq ri prqh| lv lpsruwdqw iru ghwhu0

plqlqj wkh srwhqf| ri prqhwdu| srolf|1 Lq wklv sdshu/ wkh srwhqf| ri prqhwdu|

srolf| frphv iurp lwv h>hfwv rq wkh udwh ri uhwxuq wr vdylqjv1 Vshfl?fdoo|/ sduw ri

edvh prqh| lv khog dv d frpsohphqw wr edqn0?qdqfhg fdslwdo1 Wkh xsvkrw lv wkdw

prqhwdu| srolf| rshudwhv wkurxjk lwv vwruh0ri0ydoxh uroh1 Wkh prgho hfrqrp| dovr

lqfoxghv d phglxp0ri0h{fkdqjh uroh iru prqh|1 Lq frqwudvw/ fkdqjhv lq wkh prqhwdu|

srolf| d>hfw wkh uhodwlyh lpsruwdqfh ri prqh| lq lwv phglxp0ri0h{fkdqjh uroh8fuhglw

ehfrphv pruh surplqhqw zkhq wkh lq dwlrq udwh ulvhv8exw prqhwdu| srolf| grhv qrw

d>hfw wkh htxloleulxp jurzwk udwh wkurxjk lwv phglxp0ri0h{fkdqjh uroh1 Vshfl?fdoo|/

wkh udwh ri uhwxuq rq wkh vwrudjh whfkqrorjlhv lv lqyduldqw wr fkdqjhv lq wkh wudqv0

dfwlrq whfkqrorj|1 Zkhuh ?qdqfldo lqqrydwlrq fdq srwhqwldoo| d>hfw wkh srwhqf| ri

prqhwdu| srolf| lv e| holplqdwlqj wkh olqn ehwzhhq prqh| dqg fdslwdo dffxpxodwlrq1

Lqghhg/ li prqh| dqg edqn0?qdqfhg fdslwdo zhuh qrw frpsohphqwv/ prqhwdu| srolf|

zrxog kdyh }hur lpsdfw rq jurzwk1

Lq whupv ri ixwxuh uhvhdufk/ wkh prgho hfrqrp| irfxvhv rq dq hfrqrp| lq zklfk

prqh| lv qrqqhxwudo ehfdxvh wkhuh lv d 4Vwrfnpdq h>hfw>4 wkdw lv/ prqh| dqg fdslwdo

duh frpsohphqwv1 Lw zrxog eh lqwhuhvwlqj wr vhh li wkh uhvxowv h{whqg wr dq hfrqrp| lq

zklfk wkhuh lv d 4Wrelq4 h>hfw> wkdw lv/ zkhuh prqh| dqg fdslwdo duh jurvv vxevwlwxwhv1

Lq dgglwlrq/ wkhuh urrp iru pruh ixoo| ghyhorslqj wkh wudqvdfwlrq uroh ri prqh|1 Lq
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grlqj vr/ lw zrxog eh wr jdlq ghhshu lqvljkw lqwr wkh uhodwlrqvkls ehwzhhq wklv uroh

dqg qrqqhxwudolw| ri prqhwdu| srolf|1
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Uhihuhqfhv

Deho/ Dqguhz E1 +4<;8,/ 4G|qdplf ehkdylru ri fdslwdo dffxpxodwlrq lq d fdvk0

lq0dgydqfh frqvwudlqw/4 Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 49/ s1 880:41

Edqvdo/ Udyl dqg Zloexu Mrkq Frohpdq LL/ +4<<9,/ 4D Prqhwdu| H{sodqdwlrq

ri wkh Htxlw| Suhplxp/ Whup Suhplxp/ dqg Ulvn0Iuhh Udwh Sx}}ohv/4 Mrxuqdo ri

Srolwlfdo Hfrqrplfv/ 437/ s1 44680:41

Erugr/ Plfkdho G1 dqg Oduv Mrqxqj/ +4<;:,/ Wkh Orqj0Uxq Ehkdylru ri Yhorflw|

ri Flufxodwlrq/ Fdpeulgjh/ Hqjodqg= Fdpeulgjh Xqlyhuvlw| Suhvv1

bbbbb dqg bbbbb +4<<3,/ 4Wkh Orqj0Uxq Ehkdylru ri Yhorflw|= Wkh Lqvwl0

wxwlrqdo Dssurdfk Uhylvlwhg/4 Mrxuqdo ri Srolf| Prghoolqj/ 45/ s1 4980<:1

Euxqqhu/ Nduo dqg Doodq K1 Phow}hu/ +4<:5,/ 4Prqh|/ Ghew/ dqg Hfrqrplf Dfwly0

lw|/4 Mrxuqdo ri Srolwlfdo Hfrqrplfv/ ;3/ s1 <840::1

Fkdul/ Y1Y1/ Oduu| H1 Mrqhv/ dqg Urgroir Pdqxhool/ +4<<9,/ 4Lq dwlrq/ Jurzwk/

dqg Ilqdqfldo Lqwhuphgldwlrq/4 Ihghudo Uhvhuyh Edqn ri Vw1 Orxlv Uhylhz/ Pd|2Mxqh/

s1 7408;1

Froh/ Kdurog O1 dqg Ohh H1 Rkdqldq/ +4<<;,/ 4Wkh Ghpdqg iru Prqh| dqg wkh

Qrqhxwudolw| ri Prqh|/ Ihghudo Uhvhuyh Edqn ri Plqqhdsrolv Vwd> Uhsruw qr15791

Jhuwohu/ Pdun/ +4<;;,/ 4Ilqdqfldo Vwuxfwxuh dqg Djjuhjdwh Hfrqrplf Dfwlylw|=

Dq Ryhuylhz/4 Mrxuqdo ri Prqh|/ Fuhglw/ dqg Edqnlqj/ 53+6,/ Sw1 5/ s1 88<0;;1

Jxuoh|/ Mrkq J1 dqg Hgzdug V1 Vkdz/ +4<93,/ Prqh| lq d Wkhru| ri Ilqdqfh/

Zdvklqjwrq/ G1F1= Eurrnlqjv Lqvwlwxwlrq1

Jrugrq/ Gdylg E1/ Hulf P1 Ohhshu/ dqg Wdr ]kd/ +4<<,/ 4Wuhqgv lq Yhorflw| dqg

Srolf| H{shfwdwlrqv/4 Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf Srolf|/ 7</ s1

59<06371

Kdvodj/ Mrvhsk1 K1 dqg Hulf1 U1 \rxqj/ +4<<;,/ 4Prqh| Fuhdwlrq/ Uhvhuyh Uh0

txluhphqwv/ dqg Vhljqlrudjh/4 Uhylhz ri Hfrqrplf G|qdplfv/ 4/ s1 9::09<;1

Luhodqg/ Shwhu Q1 +4<<8,/ 4Hqgrjhqrxv Ilqdqfldo Lqqrydwlrq dqg wkh Ghpdqg iru

Prqh|/4 Mrxuqdo ri Prqh|/ Fuhglw/ dqg Edqnlqj/ 5:+4,/ s1 43:0561
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Odfnhu/ Mh>uh| P1 dqg Vwdfh| O1 Vfkuhiw/ +4<<9,/ 4Prqh| dqg Fuhglw dv Phdqv ri

Sd|phqw/4 Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 6;/ s1 60561

Ohylqh/ Urvv/ +4<<:,/ 4Ilqdqfldo Ghyhorsphqw dqg Hfrqrplf Jurzwk/4 Mrxuqdo

ri hfrqrplf Olwhudwxuh/ 68+5,/ s1 9;;0:591

PfJudwwdq/ Hoohq U1 +4<<;,/ 4Wuhqgv lq yhorflw| dqg srolf| h{shfwdwlrqv= d frp0

phqw/4 Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf Srolf|/ 7</ s1 63806491

Vlgudxvnl/ Pljxho/ +4<9:,/ 4Udwlrqdo Fkrlfh dqg Sdwwhuqv ri Jurzwk lq dPrqhwdu|

Hfrqrp|/4 Dphulfdq Hfrqrplf Uhylhz/ 8:+5,/ s1 8670771

Vwrfnpdq/ Dodq/ +4<;4,/ 4Dqwlflsdwhg Lq dwlrq dqg wkh Fdslwdo Vwrfn lq d Fdvk0

lq0Dgydqfh Hfrqrp|/ 4Mrxuqdo ri Prqhwdu| Hfrqrplfv/ ;+6,/ s1 6;:0<61

Wrelq/ Mdphv/ +4<94,/ 4Prqh|/ Fdslwdo dqg Rwkhu Vwruhv ri Ydoxh/4 Dphulfdq

Hfrqrplf Uhylhz/ 84/ s1 5906:1

bbbbb +4<98,/ 4Prqh| dqg Hfrqrplf Jurzwk/4 Hfrqrphwulfd/ 66+Rfwrehu,/

s19:40;71

bbbbb +4<;3,/ Dvvhw Dffxpxodwlrq dqg Hfrqrplf Dfwlylw|/ Fklfdjr= Xqlyhu0

vlw| ri Fklfdjr Suhvv1

Zrrgirug/ Plfkdho/ +4<<3,/ 4Wkh Rswlpxp Txdqwlw| ri Prqh|/4 Kdqgerrn ri

Prqhwdu| Hfrqrplfv/ Yroxph 5/ Ehqmdplq P1 Iulhgpdq/ hg1/ Dpvwhugdp= Qruwk

Kroodqg/ s1 439:044851
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