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Rfwrehu 5;/ 4<<;

Devwudfw

Dv|pphwulf lqirupdwlrq derxw wuxh rssruwxqlw| frvw lq wudgh eh0

wzhhq d pxowlqdwlrqdo dqg lwv iruhljq d!oldwh fdq doohyldwh wkh krog0xs

sureohp lq iruhljq gluhfw lqyhvwphqw1 Vhoolqj vkduhv lq wkh d!oldwh wr

orfdov lv dovr ehqh�fldo ehfdxvh lw lqfuhdvhv wkh sduhqw pxowlqdwlrqdo*v

lqirupdwlrq uhqw wkdw lv surwhfwhg iurp d krvw jryhuqphqw*v frq�vfd0

wru| wd{dwlrq1

Nh|zrugv= iruhljq lqyhvwphqw/ lqwud0�up wudgh/ krog0xs sureohp1

MHO fodvvl�fdwlrq qxpehuv= I56/ I67/ J48/ K;:
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�Iuhh Xqlyhuvlw| ri Ehuolq dqg Xqlyhuvlw| ri Ehujhq/ uhvshfwlyho|1 Fruuhvsrqghqfh

Dgguhvv= Ndl D1 Nrqudg/ Ghsduwphqw ri Hfrqrplfv/ Iuhh Xqlyhuvlw| ri Ehuolq/ Erow}0

pdqqvwudvvh 53/ G0474<8 Ehuolq/ H0pdlo= ndl1nrqudgCzlzlvv1ix0ehuolq1gh1 Dq hduolhu yhu0

vlrq ri wklv sdshu kdv ehhq suhvhqwhg dw wkh frqihuhqfh rq Wkh Prqhwdu| Wudqvplvvlrq

Phfkdqlvp dqg Ilqdqfldo Lqwhjudwlrq/ mrlqwo| rujdql}hg e| wkh Edqfr gh Sruwxjdo dqg

wkh FHSU1 Khosixo frpphqwv e| Hluln V1 Dpxqgvhq/ Khopxw Ehvwhu/ Lvdeho Fruuhld/ Yl0

wru Jdvsdu/ Urjhu Jrugrq/ Hfnkdug Mdqhed/ Wurqg Rovhq/ Jxwwrup Vfkmhoghuxs/ Urodqg

Vwudxv} dqg wzr dqrq|prxv uhihuhhv duh judwhixoo| dfnqrzohgjhg1 Ri frxuvh/ wkh xvxdo

glvfodlphu dssolhv1
4Iru dq hduo| ryhuylhz rq wudqvihu sulflqj dqg wd{ duelwudjh vhh Uxjpdq dqg Hghq

+4<;8,1 Pruh uhfhqw frqwulexwlrqv duh Ndqw +4<;;d/e,/ Vfkmhoghuxs dqg Vûujdug +4<<8, dqg
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Vfkmhoghuxs dqg Zhlfkhqulhghu +4<<;,/ dqg/ h{solflwo| frqvlghulqj lqfrpsohwh lqirupdwlrq

lq dq djhqf| iudphzrun/ Vwrxjkwrq dqg Wdopru +4<<7,/ Grqqhqihog dqg Suxvd +4<<8,/

Suxvd +4<<3,/ Juhvln dqg Qhovrq +4<<7, dqg Erqg dqg Juhvln +4<<9,1
5Iru lqvwdqfh/ Vdpsvrq +4<:8, uhsruwv derxw wkh klvwru| ri rlo frpsdqlhv dqg wkhlu

qhjrwldwlrqv zlwk rlo h{sruwlqj frxqwulhv1 Kh �qgv wkdw/ lq wkh shulrg sulru wr dqg lq wkh

hduo| vwdjhv ri wkh irupdwlrq ri wkh RSHF fduwho/ �upv* vxqn lqyhvwphqw lq h{sorudwlrq dqg

guloolqj/ lqwudqvsduhqw sulflqj uxohv dqg lqfrpsohwh lqirupdwlrq derxw wkh rlo frpsdqlhv*

pdunhwv dqg frvw ri surgxflqj dqg surfhvvlqj rlo zhuh hvvhqwldo hohphqwv zkhq wkh rlo

frpsdqlhv dqg wkh rlo h{sruwlqj frxqwulhv uhqhjrwldwhg wkh h{sruwlqj frxqwulhv* vkduhv lq

wkh rlo uhyhqxhv1
6Lqgljhqlvdwlrq uhtxluhphqwv �phdqlqj wkdw wkh krvw jryhuqphqw uhtxluhv dq lqyhvwru

wr vkduh rzqhuvkls ri dq d!oldwh zlwk uhvlghqwv lq wkh krvw frxqwu| +Ndwudn 4<;6,� duh

riwhq revhuyhg lq iruhljq gluhfw lqyhvwphqw1 Vyhmqdu dqg Vplwk +4<;7, dqg Do0Vddgrq dqg

Gdv +4<<9, glvfxvv frvw dqg ehqh�wv ri lqgljhqlvdwlrq lq d frpsohwh lqirupdwlrq h!flhqw

edujdlqlqj frqwh{w1
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7Wkh dvvxpswlrq wkdw jryhuqphqwv fduh derxw wkh lqfrph ri wkhlu flwl}hqv/ exw qrw

derxw wkh sur�wv ri iruhljqhuv vhhpv prvw qdwxudo1 Kxl}lqjd dqg Qlhovhq +4<<:, frqvlghu

wklv h�hfw lq d wd{ frpshwlwlrq prgho1 Wklv jhqhudo lghd kdv pdq| dssolfdwlrqv1 H{dpsohv

duh Ekdjzdwl dqg Euhfkhu +4<;3, lq wudgh wkhru|/ Eduurv dqg Fdeudo +4<<7, rq phujhu sro0

lf|/ dqg PfDihh dqg PfPloodq +4<;<,/ Eudqfr +4<<7, dqg Ydjvwdg +4<<8, rq surfxuhphqw

ghflvlrqv1
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8Wkh uroh ri lqirupdwlrq uhqwv dv frpplwphqw kdv ehhq xvhg lq rwkhu frqwh{wv/ h1j1/ e|

Nmhuvwdg dqg Ydjvwdg +4<<7, zkr frqvlghu wkh lqfhqwlyhv wr hqwhu d surfxuhphqw dxfwlrq/

ghshqglqj rq wkh lqirupdwlrq uhqwv wkdw duh ohiw wr wkh vxffhvvixo elgghu1
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9Wkh dvvxpswlrq wkdw lqirupdwlrq derxw wkh suredelolw| glvwulexwlrq ri surgxfwlrq

frvw lv v|pphwulf ehiruh wkh sduhqw lqyhvwv lv iru vlpsolflw| rqo|1 Wkh ehqh�wv ru kdup ri

sulydwh lqirupdwlrq lq d vwdjh sulru wr wkh lqyhvwphqw vwdjh lv h{solflwo| frqvlghuhg lq d

gl�huhqw frqwh{w e| Huehqryä dqg Ydjvwdg +4<<8,1
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:Wkh jryhuqphqw frxog h{wudfw sur�wv xvlqj frqwudfwv zlwk lpsruw wdul�v lqvwhdg ri d

txrwd1 D whfkqlfdo dqdo|vlv ri wklv sureohp lv pruh lqyroyhg1 Li wkh jryhuqphqw fkdujhv

lpsruw wdul�v/ wkh sduhqw �up dqg lwv d!oldwh fdq qhjrwldwh zlwk hdfk rwkhu derxw txdqwl0

wlhv dqg wkh wudqvihu sulfh1 Edujdlqlqj uxohv sod| d uroh1 Krzhyhu/ li wkh sduhqw �up kdv d

vwurqj edujdlqlqj srvlwlrq lq wkhvh qhjrwldwlrqv/ wkhq uhvxowv vlplodu wr wkrvh lq wklv sdshu

fdq eh rewdlqhg1
;Wkh wd{ uxohv wkdw dsso| wr uhsdwuldwhg sur�wv ru vkliwhg sur�wv lq wkh sduhqw*v krph

frxqwu| dovr lq xhqfh wkh sduhqw*v sd|r� ixqfwlrq1 Wklv lvvxh lv wkh irfxv ri pxfk lqwhuhvw

lq wkh olwhudwxuh rq wudqvihu sulflqj dqg lqwhuqdwlrqdo wd{ duelwudjh1 Iru vlpsolflw| dqg lq

rughu wr irfxv rq wkh krog0xs sureohp/ wklv sdshu uhpryhv wkhvh dgglwlrqdo dvshfwv iurp

wkh slfwxuh dqg frqvlghuv rqo| wkh frq�vfdwru| wd{ lq wkh krvw frxqwu|1 Htxdwlrq +4, dovr

uhyhdov wkdw wkh iruhljq rzqhuvkls vkduh � d�hfwv wkh sd|r� ixqfwlrq ri wkh sduhqw �up

vlploduo| wr d wd{/ surylglqj vlplodu lqfhqwlyhv dv frusrudwh wd{hv gr1
<Vyhmqdu dqg Vplwk +4<;7, dqg Idoyh| dqg Iulhg +4<;9, glvfxvv wkh uroh ri grphvwlf

vkduhkroghuv lq wudqvihu sulflqj ghflvlrqv lq d ixoo lqirupdwlrq h!flhqw edujdlqlqj frqwh{w1

<
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Wkh| dvvxph wkdw wkh pxowlqdwlrqdo*v srzhu wr vkliw sur�wv lv d ghfuhdvlqj ixqfwlrq ri

wkh iudfwlrq ri wkh vxevlgldu| rzqhg e| qdwlrqdov1 Lq d pruh jhqhudo frqwh{w/ wkh uljkwv

ri plqrulw| vkduhkroghuv duh d pdwwhu ri frqwudfwxdo ghvljq zklfk fdq eh fkrvhq zkhq

wkh vxevlgldu| jrhv sxeolf/ dqg plqrulw| vkduhkroghu uljkwv duh frpprq lq frpsdq| odz1

Kropvwurp dqg Wluroh +4<<4, dujxh wkdw wkh rujdql}dwlrqdo irupv lq wkh uhodwlrqvkls eh0

wzhhq wkh sduhqw dqg d vxevlgldu| duh hqgrjhqrxv uhvxowv ri d wudqvdfwlrq frvw plqlpl}dwlrq

sureohp dqg pd| wdnh ydulrxv irupv1 Khuh zh vlpso| frqvlghu d sduwlfxodu phfkdqlvp

wkdw nhhsv plqrulw| vkduhkroghuv iurp ehlqj frpsohwho| h{sorlwhg1
43Lqflghqwdoo|/ vlplodu uxohv duh dssolhg e| wkh X1V1 wr uhjxodwh wudqvihu sulfhv lq lqwud0

�up wudgh dprqj pxowlqdwlrqdov1 L dp judwhixo wr d uhihuhh zkr srlqwhg wklv rxw1
44Wkh PVS uxoh dovr pdnhv vxuh wkdw wkh sduhqw grhv qrw fkrrvh frqwudfwv wkdw duh

xqsur�wdeoh iru wkh vxevlgldu|1 Vxssrvh/ h1j1/ U+n> {4,� f4{4 � W4 ? 3 iru +{4> W4, 5P1

Li wkh sduhqw fkrrvhv vrph frqwudfw dqg grhv qrw forvh grzq wkh d!oldwh/ wkhq wklv lv

hylghqfh iru f 9@ f41 Khqfh/ wkh wudqvihu sulfh lv orz= af @ f31
45Li frpsdq| odz doorzv duelwudu| duudqjhphqwv ehwzhhq sduhqwv dqg sruwirolr lqyhvwruv/

wkh frqwudfw frxog/ iru lqvwdqfh/ vwdwh wkdw wkh sduhqw pxvw forvh grzq wkh d!oldwh zkhq0

hyhu wkh jryhuqphqw uhtxluhv dq| srvlwlyh dprxqw ri wd{hv/ ru pd| hyhq uhtxluh d srvlwlyh

oxps0vxp wudqvihu iurp wkh jryhuqphqw wr wkh �up1 Li sruwirolr vkduhkroghuv dqg wkh

;
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sduhqw duh xqdeoh wr uhqhjrwldwh wkh frpsdq| frqwudfw diwhu wkh jryhuqphqw*v pryh lq

vwdjh 7/ wklv zrxog ohdg wr dq htxloleulxp zlwk }hur wd{dwlrq1 Wkh lpsrvvlelolw| ri uhqh0

jrwldwlrqv lv qrw xquhdolvwlf iru glvshuvhg vkduh rzqhuvkls/ jlyhq wkh kljk wudqvdfwlrq frvw

wklv zrxog lqyroyh1 Wkhruhwlfdoo|/ wklv lv d yhu| vlpsoh dqg h�hfwlyh zd| ri ryhufrplqj wkh

krog0xs sureohp lq iruhljq gluhfw lqyhvwphqw1 Krzhyhu/ wkh frpsdq| odz pd| qrw doorz

vxfk frqwudfwv1 Dw ohdvw/ wkh| kdyh qrw ehhq revhuyhg1
46Li wkh jryhuqphqw frqwurov af lq dgglwlrq wr { dqg W / wkh sureohp dqg wkh rxwfrph

fkdqjhv frpsduhg wr wkh dqdo|vlv lq wkh pdlq wh{w rqo| li � 9@ 31 Htxdwlrqv +4, dqg +7,

vkrz wkdw af grhv qrw pdwwhu iru wkh pxowlqdwlrqdo*v ru wkh jryhuqphqw*v sd|r� li � @ 31
Krzhyhu/ jryhuqphqw*v frqwuro ryhu af zrxog pdwwhu li � A 3= Wkh ehqh�fldo frpplwphqw
h�hfwv ri lqgljhqlvdwlrq zrxog eh zhdnhqhg1

/
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xvhv vhsdudwlqj frqwudfwv wr h{wudfw �upv* uhyhqxhv1 Vlplodu uhvxowv duh rewdlqhg li wkh krvw

jryhuqphqw fkrrvhv dq rswlpdo srrolqj frqwudfw1 Li wkh vdph frpelqdwlrq ri wd{ dqg txrwd

dssolhv wr erwk w|shv ri sduhqw/ wkh orz0frvw sduhqw hduqv sur�wv li wkh kljk0frvw sduhqw dw

ohdvw euhdnv hyhq1 Khqfh/ wkh pxowlqdwlrqdo sduhqw hduqv dq h{shfwhg lqirupdwlrq uhqw lq

wkh srrolqj htxloleulxp1 Wklv lpsolhv wkdw wkh pxowlqdwlrqdo kdv dq lqfhqwlyh wr fkrrvh d

vwulfwo| srvlwlyh dprxqw ri iruhljq gluhfw lqyhvwphqw/ ehfdxvh vrph h{shfwhg lqirupdwlrq

uhqw lv surwhfwhg iurp frq�vfdwru| wd{dwlrq dovr lq d srrolqj htxloleulxp1
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