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Devwudfw

Zh frqvlghu d prgho ri srolwlfdo frpshwlwlrq dprqj wzr lghrorjlfdo sduwlhv zkr duh

xqfhuwdlq derxw wkh glvwulexwlrq ri yrwhuv1 Wkh glvwlqjxlvklqj ihdwxuh ri wkh prgho lv

wkdw sduwlhv fdq ghohjdwh hohfwrudo ghflvlrqv wr fdqglgdwhv e| qrplqdwlrq1 Lw lv vkrzq

wkdw li wkh fuhgleoh sodwirup frpplwphqwv ri wkh fdqglgdwhv lv ihdvleoh/ wkhq dw ohdvw

rqh ri wkh sduwlhv qrplqdwhv lq htxloleulxp wr d fdqglgdwh zkr kdv dq lghrorj| wkdw lv

pruh udglfdo wkdq wkh ghohjdwlqj sduw|*v lghrorj|1 Lq d ydulhw| ri flufxpvwdqfhv/ wklv/

lq wxuq/ |lhogv d srodul}dwlrq ri htxloleulxp srolf| fkrlfhv ri wkh fdqglgdwhv1

MHO fodvvl�fdwlrq qxpehu= G:5

Nh|zrugv= Sduw| Frpshwlwlrq/ Ghohjdwlrq dqg Srodul}dwlrq1

�Zh wkdqn Doehuwr Dohvlqd/ Ohyhqw Nrênhvhq/ Dqwrqlr Phuor/ Urqq| Ud}lq/ Ylmd| Nulvkqd/ Dohvvdqgur

Ol}}hul/ dqg vhplqdu sduwlflsdqwv dw Dolfdqwh/ Froxpeld/ Frshqkdjhq/ dqg Q\X iru khosixo frpphqwv1 D

jrrg iudfwlrq ri wklv uhvhdufk zdv frqgxfwhg zkloh Rn zdv d ylvlwru lq wkh Ghsduwphqw ri Hfrqrplfv dw

Xqlyhuvlw| ri Dolfdqwh> kh wkdqnv iru wkh nlqg krvslwdolw| ri wklv lqvwlwxwlrq1 Zh judwhixoo| dfnqrzohgjh wkh

�qdqfldo vxssruw iurp wkh Vsdqlvk Plqlvwu| ri Hgxfdwlrq wkurxjk judqw FLF\W SE0<:3453 +Idxoð0Roohu,

dqg SE0<:3464 +Ruwxôr0Ruwðq,1
|Ghsduwdphqw Irqdphqwv gh o*Dqãolvl Hfrqõplfd/ Xqlyhuvlwdw g*Dodfdqw/ Fdpsxv gh Vdqw Ylfhqw/ 363:4

Dodfdqw/ Vsdlq1 Hpdlo= idxolCphuolq1idh1xd1hv
}Ghsduwphqw ri Hfrqrplfv/ Qhz \run Xqlyhuvlw|/ 59< Phufhu Vw1/ Qhz \run/ Q\ 43336/ XVD1 Hpdlo=

hih1rnCq|x1hgx
{Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Dolfdqwh dqg LYLH/ Fdpsxv gh Vdqw Ylfhqw 363:4/ Dolfdqwh/

Vsdlq1 Hpdlo= ruwlqCphuolq1idh1xd1hv
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4Srroh dqg Urvhqwkdo +4<<4, surylghv vrph hpslulfdo hylghqfh vkrzlqj wkdw wkh srolwlfdo ylhz ri fdqgl0

gdwhv lv riwhq pruh udglfdo wkdq wkh dyhudjh rqh zlwklq wkhlu rzq sduwlhv1 Lw dsshduv wkdw sduwlhv qrplqdwh

udglfdo fdqglgdwhv lq dfwxdolw|/ zkr duh wkhq dvvrfldwhg zlwk udglfdo srolflhv1 Vhh Dohvlqd dqg Urvhqwkdo

+4<<8, iru pruh rq wklv1
5Wkhuh duh ri frxuvh rwkhu h{sodqdwlrqv1 Ihgghuvhq +4<<5, surylghv d frvwo| yrwlqj prgho wkdw h{soruhv wkh

frqqhfwlrq ehwzhhq yrwhu sduwlflsdwlrq dqg srolf| srodul}dwlrq1 Edurq +4<<7, frqvlghuv wkh h�hfw ri oree|lqj

lq d prgho zkhuh sduwlhv vhhn wr pd{lpl}h wkh suredelolw| ri zlqqlqj1 Kh vkrzv wkdw lq htxloleulxp srolflhv

zloo eh srodul}hg ehfdxvh sduwlhv kdyh lqfhqwlyhv wr sursrvh h{wuhph srolflhv lq rughu wr sohdvh wkh oree|

jurxs1 Ruwxôr0Ruwlq +4<<:, surylghv d vlpsoh prgho zlwkrxw ohjlvodwxuh lq zklfk wkh lpsohphqwhg srolf| lv d

frpsurplvh ehwzhhq wkh wzr glvwlqfw srolf| sursrvdov1 Ilqdoo|/ lq d vlplodu yhlq zlwk Dohvlqd dqg Urvhqwkdo

+5333,/ Jkrvk +4<<<, vkrzv wkdw wkh srvvlelolw| ri srvw0hohfwlrq edujdlqlqj pd| ohdg wr suh0hohfwlrq srolf|

h{wuhplvp1
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6Wklv frqirupv zhoo zlwk wkh idfwxdo revhuydwlrq pdgh e| Dohvlqd dqg Urvhqwkdo +4<<8/ s1 69,= �Zkdw

lv vwulnlqj lv qrw mxvw wkdw suhvlghqwldo fdqglgdwhv ^zkr vhuyhg lq wkh Frqjuhvv`/ lqfoxglqj wkh vxffhvixo rqhv/

zhuh glvwdqw iurp wkh ryhudoo phgldq ^ri wkh Frqjuhvv` lq pdq| fdvhv/ exw wkh| riwhq uhsuhvhqwhg uhodwlyho|

h{wuhph srvlwlrqv zlwklq wkhlu rzq sduwlhv1�
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7Vhh Fdoyhuw +4<;8, dqg Dohvlqd dqg Urvhqwkdo +5333,1
8Rqh nh| dvvxpswlrq khuh lv wkdw wkh wuxh w|sh ri wkh fdqglgdwhv duh revhuydeoh e| wkh yrwhuv1 Zkloh

wklv lv vxuho| d shqhwudwlqj srvwxodwh/ lw dsshduv txlwh uhdolvwlf lq wkh frqwh{w ri srolwlfdo frpshwlwlrq zkhuh

wkh lghqwlwlhv ri wkh srwhqwldo fdqglgdwhv lq wkh hohfwlrqv duh doprvw dozd|v h{srvhg wr wkh sxeolf idu ehiruh

wkh dfwxdo qrplqdwlrq2sulpdulhv vwdjh1 Frqvhtxhqwo|/ wkh xvxdo dujxphqwv pdgh djdlqvw wkh dvvxpswlrq ri

revhuydelolw| ri frqwudfwv lq wkh olwhudwxuh rq vwudwhjlf ghohjdwlrq gr qrw uhdoo| dsso| wr wkh suhvhqw frqwh{w1

Wklv/ lq rxu ylhz/ uhqghuv wkh lqyhvwljdwlrq ri wkh lq xhqfh ri vwudwhjlf qrplqdwlrq ri fdqglgdwhv rq wkh

hohfwrudo surfhvv hyhq pruh uhohydqw1
9Wkh Srroh0Urvhqwkdo hvwlpdwhv duh dydlodeoh rqo| iru wkrvh fdqglgdwhv zkr vhuyhg lq wkh Frqjuhvv1 Exw

dv vwdwhg e| Dohvlqd dqg Urvhqwkdo +4<<8/ s1 6:,/ �111 Hyhq vr/ d fdvxdo revhuydwlrq ri wkh fdqglgdwhv zkr

kdg qrw vhuyhg lq wkh Frqjuhvv zrxog vxjjhvw wkdw dowkrxjk Ghzh|/ Hlvhqkrzhu/ dqg Fduwhu zhuh prghudwhv/

Vwhyhqvrq/ Gxndnlv/ dqg Uhdjdq zhuh qrw1 111 prghudwh/ plggoh0ri0wkh0urdg srolwlfldqv duh xqghuuhsuhvhqwhg

dv suhvlghqwldo fdqglgdwhv1 111 Wkh hylghqfh lv fohdu= hyhq wkrxjk/ rqfh vhohfwhg/ fdqglgdwhv pxvw frpshwh

iru wkh suhvlghqf| lq d jhqhudo hohfwlrq/ wkh| idlo wr dgrsw frqyhujhqw srvlwlrqv1�
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43Qrwlfh wkdw ^D4` lpsrvhv wkdw wkh devroxwh ghjuhh ri ulvn dyhuvlrq ri wkh ixqfwlrq x lv vwulfwo| lqfuhdvlqj1

Zkloh wklv pd| vhhp sx}}olqj dw �uvw/ zh vwuhvv wkdw x lv qrw gh�qhg rq zhdowk dv lq prvw hfrqrplf vfhqdulrv/

zkhuh wkh rssrvlwh dvvxpswlrq lv frpprqo| pdlqwdlqhg1
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44Zh vkrxog qrwh/ krzhyhu/ wkdw wkh whfkqlfdo vwuxfwxuh ri rxu prgho lv pruh frpsolfdwhg wkdq wkh gxrsro|

prgho dqdo|}hg e| wkhvh dxwkruv zkr kdyh dvvxphg olqhdu ghpdqg dqg frvw vwuxfwxuhv +dqg hyhq wkdq wkh
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gl�huhqwldwhg surgxfwv lv dq hdv| h{huflvh1
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45Dq lqwhuhvwlqj h{whqvlrq ri wkh prgho rewdlqv e| doorzlqj wkh qrplqdwlrqv wr wdnh sodfh vhtxhqwldoo|1 Lq

wklv fdvh/ d fruroodu| ri wkh suhvhqw dqdo|vlv kdv lw wkdw wkh sduw| zkr qrplqdwhv lwv fdqglgdwh diwhu wkh rwkhu

sduw| kdv qrplqdwhg lwv rzq zloo ghohjdwh wr d udglfdo fdqglgdwh lq htxloleulxp1 +Wkh surri lv frqwdlqhg

zlwklq wkh surri ri Wkhruhp 41,
46Wkdw lv/ Q +d> e, qhhg qrw eh prqrwrqlf lq d dqg e> d idfw zklfk lv w|slfdo ri Krwhoolqj0w|sh jdphv1

D frqfuhwh h{dpsoh ri d fodvv ri fdqglgdwh jdphv +zlwk wkh lghdo srlqwv ri wkh vrflhw| ehlqj glvwulexwhg

dffruglqj wr d Ehwd odz, wkdw srvvhvv vxfk qrq0prqrwrqlf htxloleulxp vhwv zloo eh surylghg lq Vhfwlrq 71
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