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Devwudfw

Wklv sdshu uhylvlwv wkh lqwhuqdwlrqdo wudqvplvvlrq ri h{fkdqjh udwh vkrfnv lq d
pxowl0frxqwu| hfrqrp|/ surylglqj d fkrlfh0wkhruhwlf iudphzrun iru wkh srolf|
dqdo|vlv dqg hpslulfdo dvvhvvphqw ri frpshwlwlyh ghydoxdwlrqv1 Zh ghyhors d
jhqhudo htxloleulxp prgho zlwk prqrsrolvwlf frpshwlwlrq dqg qrplqdo uljlgl0
wlhv dqg vwxg| wkh lpsdfw ri d ghydoxdwlrq e| rqh frxqwu| rq lwv wudglqj
sduwqhuv1 Dv rssrvhg wr wkh wudglwlrqdo ylhz/ wkh frqwudfwlrq lq rxwsxw dqg
wkh fxuuhqw dffrxqw gh?flw h{shulhqfhg e| wkh qhljkeru frxqwulhv qhhg qrw
lpso| wkdw d ghydoxdwlrq kdv dq dgyhuvh ehjjdu0wk|0qhljkeru h>hfw1 Rq wkh
frqwudu|/ li wkh odz ri rqh sulfh krogv +ixoo h{fkdqjh udwh sdvv0wkurxjk, wkh
qhljkeru frxqwulhv fdq ehqh?w iurp dq lpsuryhphqw lq wkhlu whupv ri wudgh1
Ixuwkhupruh/ d uhwdoldwru| ghydoxdwlrq qhhg qrw eh wkh rswlpdo vwudwhj| iru
wkh qhljkeru frxqwulhv/ dv wkh lqgxfhg whupv ri wudgh ghwhulrudwlrq fdq eh
odujh hqrxjk wr r>vhw wkh jdlqv iurp ghihqglqj wkhlu h{sruw pdunhw vkduh1
Zkhq wkh odz ri rqh sulfh grhv qrw krog +}hur h{fkdqjh udwh sdvv0wkurxjk,
d frxqwu|*v ghydoxdwlrq kdv dq xqdpeljxrxv qhjdwlyh zhoiduh lpsdfw rq wkh
hfrqrplhv ri lwv wudglqj sduwqhuv edvhg rq wkh idoo ri wkhlu h{sruw uhyhqxhv
dqg sur?wv dqg wkh lqfuhdvh lq glvxwlolw| iurp kljkhu oderu h>ruw iru dq| ohyho
ri frqvxpswlrq1

M1H1O1 fodvvl?fdwlrq I64/ I65/ I74/ I751
Nh|zrugv= frpshwlwlyh ghydoxdwlrqv> h{fkdqjh udwh vkrfnv> frqwdjlrq>

joredo wudgh olqnv> odz ri rqh sulfh1



3Wkh frqfhuq ryhu frpshwlwlyh ghydoxdwlrqv uh hfwhg lq wkh Ixqg*v
fkduwhu/ dqg wkh v|vwhp0zlgh lpsolfdwlrqv ri fkdqjhv lq h{fkdqjh
udwhv/ vwloo prwlydwh Ixqg srolf| uhfrpphqgdwlrqv1 D pdmru Ixqg
frqfhuq lq wkh Dvldq fulvlv kdv ehhq wkh ihdu wkdw Dvldq fxuuhq0
flhv zrxog ehfrph vr xqghuydoxhg dqg fxuuhqw dffrxqw vxusoxvhv
vr odujh dv wr gdpdjh wkh hfrqrplhv ri rwkhu frxqwulhv/ ghyhors0
lqj frxqwulhv lqfoxghg1 Wklv lv rqh uhdvrq wkh Ixqg kdv vwuhvvhg
wkh qhhg ?uvw wr vwdelol}h dqg wkhq wr vwuhqjwkhq h{fkdqjh udwhv
lq wkh Dvldq frxqwulhv qrz lq fulvlv 9 dqg iru wklv sxusrvh/ qrw
wr fxw lqwhuhvw udwhv xqwlo wkh fxuuhqf| vwdelol}hv dqg ehjlqv wr ds0
suhfldwh14 Vwdqoh| Ilvfkhu/ 3Wkh LPI dqg wkh Dvldq Fulvlv4/ Orv
Dqjhohv/ Pdufk 53/ 4<<;1

4 Lqwurgxfwlrq
Wkh xvh ri h{fkdqjh udwh srolf| wr jdlq frpshwlwlyh dgydqwdjh ryhu d frxq0
wu|*v wudglqj sduwqhuv kdv orqj ehhq uhfrjql}hg dv d pdmru wkuhdw wr wkh vwd0
elolw| ri wkh lqwhuqdwlrqdo prqhwdu| v|vwhp1 Vlqfh Euhwwrq Zrrgv/ frqfhuqv
ryhu cfrpshwlwlyh ghydoxdwlrqv* kdyh prwlydwhg wkh ghvljq ri lqvwlwxwlrqv dqg
uxohv wr suhyhqw frxqwulhv iurp dgrswlqj ehjjdu0wk|0qhljkeru h{fkdqjh udwh
srolflhv dqg vwduwlqj ghydoxdwlrq vsludov1 Vxfk frqfhuqv 9 dv wkh hsljudsk
kljkoljkwv 9 kdyh uhpdlqhg vwurqj gxulqj wkh prvw uhfhqw hyhqwv lq Dvld/
sod|lqj d nh| uroh lq vkdslqj fulvlv pdqdjhphqw vwudwhjlhv dqg srolf| suh0
vfulswlrqv lq wkh uhjlrq1

Ghvslwh wkh remhfwlyh uhohydqfh ri wkh qrwlrq ri frpshwlwlyh ghydoxdwlrq
lq srolf| dqdo|vlv dqg ghvljq/ wkh dqdo|wlfdo olwhudwxuh kdv ghyrwhg uhodwlyho|
olwwoh dwwhqwlrq wr wkh orjlfdo vwuxfwxuh ri wkh dujxphqw1 Vshfl?fdoo|/ wkh olw0
hudwxuh w|slfdoo| txdol?hv d ghydoxdwlrq dv ehjjdu0wk|0qhljkeru rqo| lqvridu
dv d zhdnhu fxuuhqf| vsxuv rxwsxw jurzwk dqg hpsor|phqw grphvwlfdoo| dw
wkh h{shqvh ri rxwsxw jurzwk dqg hpsor|phqw deurdg14 Exw fohduo| wkhvh
duh qrw wkh rqo| hohphqwv wkdw duh uhohydqw lq dvvhvvlqj wkh zhoiduh lpsdfw

4Wkh vwdqgdug uhihuhqfh lv Udjqdu Qxunvh*v dqdo|vlv ri wkh ghydoxdwlrqv wkdw wrrn
sodfh lq wkh lqwhuzdu shulrg= 3lq frqwhpsrudu| glvfxvvlrqv pxfk vwuhvv zdv odlg rq wkh
frpshwlwlyh dvshfwv ri fxuuhqf| ghydoxdwlrq1 Lq pdq| txduwhuv ghydoxdwlrq zdv uhjdughg
sulpdulo| dv d phdqv ri lpsurylqj d frxqwu|*v iruhljq wudgh edodqfh dqg khqfh lwv yroxph
ri grphvwlf hpsor|phqw 9 dq h>hfwlyh phdqv exw rqh wkdw rshudwhg qhfhvvdulo| dw wkh
h{shqvh ri rwkhu frxqwulhv dqg lqylwhg uhwdoldwlrq4 +Qxunvh +4<77,/ s145<,1
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ri h{fkdqjh udwh srolflhv1 Xqiruwxqdwho|/ wkh dqdo|wlfv ri d frpshwlwlyh gh0
ydoxdwlrq5 lv jhqhudoo| ghulyhg iurp vrph yhuvlrq ri wkh fodvvlf Pxqghoo0
Iohplqj0Gruqexvfk prgho/ zklfk odfnv h{solflw plfur0irxqgdwlrqv dqg grhv
qrw surylgh d frqvlvwhqw zhoiduh fulwhulrq iru srolf| dvvhvvphqw1 Lq idfw/ czho0
iduh* dqdo|vlv lq wkh wudglwlrqdo vfkhph lv w|slfdoo| edvhg rq dg0krf remhfwlyh
ixqfwlrqv uhsuhvhqwlqj vrph duelwudulo| zhljkwhg dyhudjhv ri fxuuhqw dffrxqw/
sulfh dqg hpsor|phqw h>hfwv1

Gudzlqj rq uhfhqw ghyhorsphqwv lq rshq0hfrqrp| pdfurhfrqrplfv/6 wklv
sdshu vwxglhv wkh orjlfdo irxqgdwlrqv ri frpshwlwlyh ghydoxdwlrqv xvlqj d wkh0
ruhwlfdo dssdudwxv wkdw lv dsw dw fduu|lqj rxw zhoiduh dqdo|vlv1 Dqdorjrxv wr
wkh wudglwlrqdo prghov ri lqwhuqdwlrqdo wudqvplvvlrq ri h{fkdqjh udwh vkrfnv/
rxu frqvwuxfwlrq doorzv iru vkruw0uxq qrplqdo uljlglwlhv dqg kljkoljkwv wkh
uroh ri orvvhv lq frvw0frpshwlwlyhqhvv h{shulhqfhg e| wudglqj sduwqhuv zkhq d
frxqwu| ghydoxhv1 Lq frqwudvw wr wkh wudglwlrqdo dqdo|vhv/ krzhyhu/ zh dvvhvv
ehjjdu0wk|0qhljkeru h>hfwv +ru wkh devhqfh wkhuhri, zlwklq d fkrlfh0wkhruhwlf
iudphzrun1

Wkh qhhg iru wkrurxjko| uhylvlwlqj wkh orjlf ri frpshwlwlyh ghydoxdwlrqv
lv sduwlfxoduo| hylghqw lq oljkw ri wkh uhfhqw surolihudwlrq ri vwxglhv rq fxu0
uhqf| dqg ?qdqfldo cfrqwdjlrq*1 Edvhg rq wkh h{shulhqfh ri Zhvwhuq Hxursh
lq 4<<50<6/ Odwlq Dphulfd lq 4<<70<8/ Vrxwkhdvw Dvld lq 4<<:0<; dqg Uxv0
vld lq 4<<;/ v|vwhp0zlgh vxujhv lq lqwhuhvw udwh dqg h{fkdqjh udwh yrodwlolw|
kdyh uhsuhvhqwhg d uhfxuulqj sdwwhuq lq wkh fulvhv ri wkh 4<<3v17 Vrph wkh0
ruhwlfdo frqwulexwlrqv kdyh vxjjhvwhg wkdw d fxuuhqf| fulvlv lq rqh frxqwu|
pd| zruvhq pdunhw sduwlflsdqwv* shufhswlrq ri wkh hfrqrplf rxworrn lq frxq0
wulhv zlwk vlplodu fkdudfwhulvwlfv/ wuljjhulqj pdujlq fdoov dqg lqirupdwlrq fdv0
fdghv18 Rwkhu frqwulexwlrqv kdyh dujxhg wkdw/ zkhq pxowlsoh lqvwdqwdqhrxv
htxloleuld fdq rffxu dv udwlrqdo skhqrphqd/ zkdw gulyhv frqwdjlrq duh sdudo0
oho vkliwv lq ?qdqfldo pdunhwv* h{shfwdwlrqv d>hfwlqj pruh wkdq rqh fxuuhqf|

5Iru d frpsuhkhqvlyh vxuyh| vhh Nhqhq +4<;8,1
6Vhh dprqj rwkhuv Revwihog dqg Urjr> +4<<8/ 4<<9 fk143/ 4<<;,/ Fruvhwwl dqg Shvhqwl

+4<<:,/ Wlooh +4<<<,/ Ghyhuhx{ dqg Hqjho +4<<;,1
7Dprqj uhfhqw vwxglhv irfxvlqj rq wkh odujh0vfdoh vshfxodwlyh hslvrghv lq wkh 4<<3v/ vhh

h1j1 Hlfkhqjuhhq dqg Z|sorv} +4<<6, dqg Exlwhu/ Fruvhwwl dqg Shvhqwl +4<<;d/ e, rq wkh
Hxurshdq Prqhwdu| V|vwhp fulvlv ri 4<<50<6/ Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9, rq wkh
Ph{lfdq shvr fulvlv ri 4<<7/ dqg LPI +4<<:/ 4<<;d/e, dqg Fruvhwwl/ Shvhqwl dqg Urxelql
+4<<<d/e, rq wkh Dvldq fulvlv vlqfh 4<<:1 Iru uhfhqw dqdo|vhv ri furvv0erughu ?qdqfldo
frqwdjlrq vhh h1j1 Edlj dqg Jrogidmq +4<<;, dqg Iruehv dqg Uljrerq +4<<;,1

8Vhh h1j1 Fdoyr dqg Phqgr}d +4<<:,/ Fdoyr +4<<;,/ Fkdul dqg Nhkrh +4<<:, dqg Gud}hq
+4<<;,1

5



vlpxowdqhrxvo|19

Fxuuhqf| lqvwdelolw| dovr vsuhdgv/ krzhyhu/ yld vwuxfwxudo olqnv dfurvv
frxqwulhv= d ghydoxdwlrq e| rqh frxqwu| d>hfwv wkh vwdwh ri hfrqrplf ixqgd0
phqwdov9 dqg pd| lqgxfh h{fkdqjh udwh whqvlrqv9 hovhzkhuh lq wkh zruog
hfrqrp|1 Uhfhqw hfrqrphwulf uhvhdufk kljkoljkwv wkh uroh ri wudgh olqnv 9
wrjhwkhu zlwk ?qdqfldo dqg pdfurhfrqrplf yduldeohv 9 dv ghwhuplqdqwv ri
wkh lqwhuqdwlrqdo wudqvplvvlrq ri h{fkdqjh udwh fulvhv1: Ehfdxvh ri wudgh
olqnv/ d frxqwu|0vshfl?f fxuuhqf| fulvlv lqfuhdvhv wkh lqfhqwlyh wr ghydoxh iru
rwkhu frxqwulhv/ dqg zlwk lw wkh olnholkrrg dqg vfrsh ri vshfxodwlyh dwwdfnv
lq iruhljq h{fkdqjh pdunhwv1 Lq rwkhu zrugv/ cfrpshwlwlyh* ghydoxdwlrqv kdyh
uhfhqwo| ehhq uh0lqwhusuhwhg dv cfrqwdjlrxv* ghydoxdwlrqv1;

Rxu phwkrgrorj| wdnhv wkh lqlwldo ghydoxdwlrq lq rqh frxqwu| dv dq h{0
rjhqrxv vkrfn +zlwkrxw prgholqj zkdw fdxvhv vxfk ghydoxdwlrq lq wkh ?uvw
sodfh,/ dqg irfxvhv rq wkh zhoiduh uhshufxvvlrqv ri wklv vkrfn rq wkh hfrqrplhv
ri wkh wudglqj sduwqhuv dqg frpshwlwruv1 Li wkh odwwhu duh ehwwhu r> e| gh0
ydoxlqj wkhlu h{fkdqjh udwhv lq wxuq/ lqwhuqdwlrqdo grplqr h>hfwv fdq eh
xqghuvwrrg dv udwlrqdo skhqrphqd edvhg rq wkh dvvhvvphqw ri vrfldo zhoiduh
frvwv dqg ehqh?wv1 Pruhryhu/ wr wkh h{whqw wkdw vkliwv lq pdunhw vhqwlphqw
uh hfw h{shfwdwlrqv ri frpshwlwlyh ghydoxdwlrqv/ d v|vwhpdwlf vwxg| ri wkh
phfkdqlvp ri h{fkdqjh udwh wudqvplvvlrq fdq frqwulexwh wr rxu xqghuvwdqg0
lqj ri frqwdjlrxv vshfxodwlyh dwwdfnv gulyhq e| d ghwhulrudwlrq ri frq?ghqfh1<

9Vhh h1j1 Pdvvrq +4<<;,1
:Vhh h1j1 Hlfkhqjuhhq/ Urvh dqg Z|sorv} +4<<9, dqg Jolfn dqg Urvh +4<<;,1 Ndplqvn|

dqg Uhlqkduw +4<<;, frpsduh dowhuqdwlyh dssurdfkhv wr frqwdjlrq1 Fdudpd}}d/ Ulffl dqg
Vdojdgr +4<<<, lqyhvwljdwh wkh sdvw wkuhh pdmru fulvlv hslvrghv lq hphujlqj hfrqrplhv
+Ph{lfr/ Dvld dqg Uxvvld, xvlqj d srrohg surelw prgho wr hvwlpdwh wkh lpsdfw ri vhyhudo
lqglfdwruv ri yxoqhudelolw| rq wkh suredelolw| ri vx>hulqj d fulvlv1 Wkh| ?qg d vljql?fdqw
h>hfw ri wudgh olqndjhv/ hvshfldoo| lq wkh Dvldq hslvrgh/ lq ghwhuplqlqj frqwdjlrq dfurvv
frxqwulhv1

;Wklv lqwhusuhwdwlrq vhhpv wr surylgh wkh wkhruhwlfdo xqghuslqqlqjv ri wkh uhfhqw LPI
suhvfulswlrqv lq Dvld1 Txrwlqj rqfh djdlq iurp wkh vshhfk e| Vwdqoh| Ilvfkhu phqwlrqhg
lq wkh hsljudsk/ 3iurp wkh ylhzsrlqw ri wkh lqwhuqdwlrqdo v|vwhp/ wkh ghydoxdwlrqv lq Dvld
zloo ohdg wr odujh fxuuhqw dffrxqw vxusoxvhv lq wkrvh frxqwulhv/ gdpdjlqj wkh frpshwlwlyh
srvlwlrqv ri rwkhu frxqwulhv dqg uhtxlulqj wkhp wr uxq fxuuhqw dffrxqw gh?flwv1 Dowkrxjk
qrw e| wkh lqwhqwlrq ri wkh dxwkrulwlhv lq wkh fulvlv frxqwulhv/ wkhvh duh h{fhvvlyh frpshwlwlyh
ghydoxdwlrqv/ qrw jrrg iru wkh v|vwhp/ qrw jrrg iru rwkhu frxqwulhv/ lqghhg d zd| ri
vsuhdglqj wkh fulvlv 9 suhflvho| wkh w|sh ri ghydoxdwlrq wkh LPI kdv wkh reoljdwlrq wr
vhhn wr suhyhqw4 +rxu lwdolfv,1 Rq wkh lvvxh ri frpshwlwlyh ghydoxdwlrqv lq Dvld vhh dovr
Olx/ Qrodqg/ Urelqvrq dqg Zdqj +4<<;, dqg Ihuqdog/ Hglvrq dqg Orxqjdql +4<<;,1

<Vhh h1j1 LPI +4<<;e/ s17;,= 3wkh  rdwlqj ri wkh edkw hqjhqghuhg dprqj pdunhw
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Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 suhvhqwv wkh vwuxfwxuh ri
wkh 60frxqwu| Fhqwhu0Shulskhu| prgho xqghuo|lqj rxu dqdo|vlv1 Vhfwlrq 6
vwxglhv wkh srvlwlyh dvshfwv ri wkh phfkdqlvp ri lqwhuqdwlrqdo wudqvplvvlrq
ri h{fkdqjh udwh vkrfnv1 Vhfwlrqv 708 irfxv rq wkh zhoiduh uhshufxvvlrqv
ri ghydoxdwlrq vkrfnv/ erwk ehwzhhq Fhqwhu dqg Shulskhu| +Vhfwlrq 7, dqg
zlwklq wkh Shulskhu| +Vhfwlrq 8,1 Vhfwlrq 9 uhylvlwv wkh phfkdqlvp ri srolf|
wudqvplvvlrq lq wkh suhvhqfh ri ghyldwlrqv iurp wkh odz ri rqh sulfh1 Vhfwlrq
: frqfoxghv1

5 Wkh vhwxs

514 D wkuhh0frxqwu| hfrqrp|

Rxu wkhruhwlfdo iudphzrun frqvlvwv ri d jhqhudo htxloleulxp 60frxqwu| prgho
zlwk qrplqdo uljlglwlhv dqg prqrsrolvwlf frpshwlwlrq143 Wkh pxowl0frxqwu|
vhwxs doorzv xv wr vwxg| gl>huhqw wudgh fkdqqhov ri wudqvplvvlrq ri h{fkdqjh
udwh vkrfnv/ qdpho| elodwhudo wudgh dqg frpshwlwlrq lq wklug pdunhwv1 Dv lq
wkh wudglwlrqdo olwhudwxuh wkh lqwurgxfwlrq ri vkruw0uxq qrplqdo uljlglwlhv lv
prwlydwhg lq whupv ri hpslulfdo sodxvlelolw| dqg uhdolvp1 Ilqdoo|/ e| fkdudf0
whul}lqj hfrqrp|0zlgh glvwruwlrqv lq whupv ri prqrsro| srzhu lw lv srvvleoh
wr irupxodwh d orjlfdoo| frkhuhqw fdvh iru prqhwdu| dqg h{fkdqjh udwh lq0
whuyhqwlrq/ zlwk d uljrurxv mxvwl?fdwlrq iru wkh dvvxpswlrq wkdw rxwsxw lv
ghpdqg0ghwhuplqhg zkhq sulfhv duh ?{hg1

Wkhuh duh wkuhh w|shv ri jrrgv lq wkh zrug hfrqrp|/ dqg hdfk frxqwu|
vshfldol}hv lq wkh surgxfwlrq ri rqh w|sh ri jrrgv rqo|1 W|shv +dqg frxqwulhv,
duh ghqrwhg ø/ î/ dqg ä1 Wkh fhqwudo fkdudfwhulvwlf ri rxu prgho lv wkdw wzr
frxqwulhv/ ø dqgî/ surgxfh w|shv ri jrrgv wkdw duh idluo| forvh vxevwlwxwhv iru

sduwlflsdqwv wkh shufhswlrq ri d qhhg iru frpshwlwlyh ghydoxdwlrqv dprqj fxuuhqflhv lq wkh
uhjlrq/ dqg fdxvhg lqyhvwruv wr wdnh d forvhu orrn dw wkh vlplodu ?qdqfldo vhfwru sureohpv/
doehlw wr gl>huhqw ghjuhhv/ lq wkh uhjlrq14

43Zh dvvxph wkdw wkh uhdghu lv idploldu zlwk wkh ehqfkpdun wzr0frxqwu| cuhgx{* prgho
vwxglhg lq Revwihog dqg Urjr> +4<<8/ 4<<9,1 Rxu frqvwuxfwlrq ghsduwv iurp wkh cuh0
gx{* prgho lq wzr lpsruwdqw uhvshfwv1 Iluvw/ lw h{whqgv wkh dqdo|wlf iudphzrun wr d
pxowl0frxqwu| vhwxs1 Vhfrqg/ dqg prvw lpsruwdqw/ zh gr qrw uhvwulfw wkh hodvwlflwlhv ri
vxevwlwxwlrq ehwzhhq iruhljq dqg grphvwlf jrrgv wr eh htxdo wr wkh ghjuhh ri prqrsrolv0
wlf frpshwlwlrq1 Wkh odwwhu uh?qhphqw/ dv dgrswhg e| Fruvhwwl dqg Shvhqwl +4<<:,/ Wlooh
+4<<<, dqg Revwihog dqg Urjr> +4<<;,/ doorzv iru d frpsuhkhqvlyh wuhdwphqw ri erwk
ghpdqg dqg whupv ri wudgh h{whuqdolwlhv lq wkh zhoiduh dqdo|vlv ri dq rshq hfrqrp|1
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hdfk rwkhu/ exw srru vxevwlwxwhv iru wkh jrrgv surgxfhg lq wkh rwkhu frxqwu|/
ä1 Wr slq grzq wkh lqwxlwlrq/ rqh pd| wklqn wkdw frxqwu| ä surgxfhv
frpsxwhuv/ zkloh frxqwulhv ø dqg î surgxfh wh{wlohv/ vd|/ vkluwv dqg vzhdwhuv
uhvshfwlyho|1 Khuhlqdiwhu frxqwu| ä zloo eh uhihuuhg wr dv wkh Fhqwhu/ zkloh
frxqwulhv ø dqg î dv d zkroh zloo eh uhihuuhg wr dv wkh Shulskhu|1

Iru hdfk w|sh ri jrrg wkhuh h{lvwv d frqwlqxxp ri eudqgv/ hdfk ri zkrvh lv
dq lpshuihfw vxevwlwxwh wr doo rwkhu dydlodeoh eudqgv1 Doo eudqgv duh wudghg
zruogzlgh1 Iroorzlqj Revwihog dqg Urjr> +4<<8/ 4<<9,/ wkh zruog lv srs0
xodwhg e| krxvhkrogv +frqvxphu0surgxfhu xqlwv, dqg hdfk krxvhkrog lv dv0
vxphg wr frqvxph doo eudqgv ri doo w|shv exw wr eh wkh vroh surgxfhu ri d
vshfl?f eudqg1 Whfkqrorj| lv vxfk wkdw rqh xqlw ri krxvhkrog oderu surgxfhv
rqh xqlw ri rxwsxw1

Krxvhkrogv +dqg eudqgv, duh gh?qhg ryhu d frqwlqxxp ri xqlw pdvv1
Gh?qlqj dv òå wkh Shulskhu| vkduh ri zruog srsxodwlrq dqg dv òø frxq0
wu| ø*v vkduh ri Shulskhu| srsxodwlrq/ zlwk òøc òå 5 Efc �ä/ krxvhkrogv rq
wkh lqwhuydo dfc òøòå ä olyh lq frxqwu| ø/ krxvhkrogv rq wkh lqwhuydo dòøòå c òå ä
olyh lq frxqwu| î/ dqg krxvhkrogv rq wkh lqwhuydo dòå c �o olyh lq frxqwu| ä144

515 Xwlolw| dqg exgjhw frqvwudlqw

Wkh remhfwlyh ri krxvhkrog %/ olylqj lq frxqwu| æ dw wlph |/ lv gh?qhg dv=45
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Lqvlgh wkh fxuo| eudfnhwv/ wkh ?uvw whup lv wkh lqvwdqwdqhrxv xwlolw| iurp
frqvxpswlrq/ zkhuh äæ E%ä lv d frqvxpswlrq edvnhw wr eh gh?qhg ehorz> wkh
vhfrqg whup lv wkh glvxwlolw| iurp oderu h>ruw/ zkhuh t æ E%ä lv wkh rxwsxw ri
wkh eudqg surgxfhg e| krxvhkrog %> wkh wklug whup lv xwlolw| iurp oltxlglw|
vhuylfhv/ zkhuh� æ E%ä ghqrwhv krxvhkrog %*v kroglqjv ri frxqwu| æ*v fxuuhqf|/
dqg å æ lv wkh sulfh ri rqh xqlw ri wkh frqvxpswlrq edvnhw lq whupv ri frxqwu|
æ*v fxuuhqf|1 Wkh glvfrxqw udwh lv ghqrwhg q/ dqg wkh rwkhu Juhhn ohwwhuv
ghqrwh srvlwlyh frqvwdqwv1

44Lq rwkhu zrugv/ wkh srsxodwlrq vl}hv ri frxqwu| D/ E dqg F duh htxdo wr ðDðS /
+4ý ðD, ðS dqg 4ý ðS uhvshfwlyho|1

45Wr idflolwdwh wkh frpsdulvrq zlwk wkh olwhudwxuh/ zkhuh srvvleoh zh dgrsw wkh vdph
qrwdwlrq dqg sdudphwhul}dwlrq ri wkh Revwihog dqg Urjr> +4<<9, wh{werrn1
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Krxvhkrog % lq frxqwu| æ krogv grphvwlf fxuuhqf|/� æ E%ä/ dqg d qrplqdo
erqg ghqrplqdwhg lq wkh Fhqwhu*v fxuuhqf|/ îæ E%ä1 Rqo| frxqwu| æ*v uhvl0
ghqwv duh dvvxphg wr krog frxqwu| æ*v prqh|/ zkloh wkh erqg lv lq }hur0qhw
vxsso| zruogzlgh1 Wkh krxvhkrog exgjhw frqvwudlqw lv wkhuhiruh=
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zkhuh .æ lv wkh qrplqdo h{fkdqjh udwh/ gh?qhg dv frxqwu| æ*v fxuuhqf| shu
xqlw ri Fhqwhu fxuuhqf| +vr wkdw .ä ' �,> ð lv wkh qrplqdo |lhog rq wkh
erqg lq whupv ri wkh Fhqwhu*v fxuuhqf|>46 7-æ E%ä lv djhqw %*v vdoh uhyhqxh lq
qrplqdo whupv/ ghwdlohg ehorz> dqg A æ E%ä lv d oxps vxp wd{ ghqrplqdwhg
lq frxqwu| æ*v fxuuhqf|1

516 Frqvxpswlrq edvnhwv/ hodvwlflwlhv ri vxevwlwxwlrq
dqg sulfh lqgh{hv

Zh qrz gh?qh wkh krxvhkrog frqvxpswlrq edvnhwv1 Lq zkdw iroorzv/ vxshu0
vfulswv ghqrwh wkh qdwlrqdolw| ri wkh frqvxphu/ zkloh vxevfulswv lqgh{ wkh
frxqwu| lq zklfk d sduwlfxodu jrrg lv surgxfhg9 iru vlpsolflw| zh rplw wkh
wlph vxevfulsw1 Iru lqvwdqfh/ ääø E5c %ä ghqrwhv frqvxpswlrq e| krxvhkrog %
orfdwhg lq frxqwu| ä ri wkh eudqg surgxfhg e| krxvhkrog 5 orfdwhg lq frxq0
wu| ø1 Wkh frqvxpswlrq vxe0lqgh{hv dfurvv wkh eudqgv surgxfhg lq hdfk
frxqwu|/ äæ& E%ä iru æc & ' øcîcä/ duh vxppdul}hg lq Wdeoh 4147 Dv phq0
wlrqhg deryh/ eudqgv duh lpshuihfw vxevwlwxwhv iru hdfk rwkhu1 Wkh hodvwlflw|
ri vxevwlwxwlrq dfurvv eudqgv lq dq| frxqwu| lv htxdo wr w/ dqg zh dvvxph
wkdw w : �148

46Wkh fxuuhqf| ri ghqrplqdwlrq ri wkh lqwhuqdwlrqdo erqg grhv qrw d>hfw rxu uhvxowv1
E| qr duelwudjh lq wkh erqg pdunhw +xqfryhuhg lqwhuhvw sdulw|,/ wkh orfdo0fxuuhqf| jurvv

uhwxuq rq wkh erqg lv htxdo wr
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47Iru lqvwdqfh/ FFD +{, lv wkh edvnhw ri doo jrrgv lpsruwhg iurp frxqwu| D dqg frqvxphg
e| krxvhkrog { lq frxqwu| F1

48Dv lq Revwihog dqg Urjr> +4<<8/ 4<<9, wkh sdudphwhu ë wxuqv rxw wr eh wkh sulfh hodv0
wlflw| ri ghpdqg idfhg e| hdfk prqrsrolvw krxvhkrog1 Wkh dvvxpswlrq ë A 4 jxdudqwhhv
wkdw wkhuh h{lvwv dq lqwhulru htxloleulxp zlwk d srvlwlyh ohyho ri rxwsxw1
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Wdeoh 4= Frqvxpswlrq dqg sulfh lqgh{hv

Frqvxpswlrq lqgh{hv
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zkhuh äæ& E5c %ä lv frqvxpswlrq e| krxvhkrog % lq frxqwu| æ ri wkh jrrg
surgxfhg e| krxvhkrog 5 lq frxqwu| &

Xwlolw|0edvhg sulfh lqgh{hv
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zkhuh å æ& E5ä lv wkh sulfh lq frxqwu| æ ri wkh jrrg surgxfhg
e| krxvhkrog 5 lq frxqwu| &
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Xvlqj wkh gh?qlwlrqv deryh/ wkh frqvxpswlrq edvnhw ri krxvhkrog % olylqj
lq frxqwu| æ lv gh?qhg dv wkh iroorzlqj FHV lqgh{=
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zkhuh 4 lv wkh hodvwlflw| ri vxevwlwxwlrq ehwzhhq wkh w|shv ri jrrgv surgxfhg
lq wkh Fhqwhu dqg wkh Shulskhu| +frpsxwhuv dqg wh{wlohv,1 Lq wxuq/ wkh edvnhw
ri jrrgv surgxfhg lq wkh Shulskhu| lv gh?qhg dv=
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zkhuh ú lv wkh hodvwlflw| ri vxevwlwxwlrq ehwzhhq wkh w|shv ri jrrgv surgxfhg
lq wkh Shulskhu| frxqwulhv +vkluwv dqg vzhdwhuv,149

Wkh nh| dvvxpswlrq ri rxu prgho lv wkdw wkh hodvwlflw| ri vxevwlwxwlrq
ehwzhhq wkh w|shv ri jrrgv surgxfhg lq wkh Shulskhu| frxqwulhv +vkluwv yv1
vzhdwhuv, lv kljkhu wkdq wkdw ehwzhhq wkh w|shv surgxfhg lq wkh Shulskhu| dqg
wkh Fhqwhu +wh{wloh yv1 frpsxwhuv,/ wkdw lv 4 é ú1 Pruhryhu/ frqvlvwhqw zlwk
wkh lghd wkdw hdfk frxqwu| vshfldol}hv lq wkh surgxfwlrq ri d vlqjoh w|sh ri
jrrg/ wkh hodvwlflw| ri vxevwlwxwlrq dprqj jrrgv surgxfhg lq rqh frxqwu|
vkrxog qrw eh orzhu wkdq wkh hodvwlflw| ri vxevwlwxwlrq dfurvv jrrgv surgxfhg
lq gl>huhqw frxqwulhv1 Zh wkhuhiruh srvlw 4 é ú é w1

Ilqdoo|/ lq Wdeoh 4 zh dovr gh?qh wkh xwlolw|0edvhg sulfh lqgh{hv fruuh0
vsrqglqj wr wkh frqvxpswlrq lqgh{hv deryh1 Dv d uhplqghu/ wkh xwlolw|0edvhg
sulfh lqgh{ lv gh?qhg dv wkh plqlpxp h{shqglwxuh uhtxluhg wr ex| rqh xqlw
ri d frqvxpswlrq edvnhw1

517 Rswlpdolw|

Krxvhkrogv pd{lpl}h +4, vxemhfw wr +5,1 Wkh rswlpdo frqvxpswlrq doorfdwlrq
lv vxppdul}hg lq Wdeoh 51 Gxh wr lpshuihfw vxevwlwxwdelolw| dfurvv eudqgv/
krxvhkrogv rshudwh lq d uhjlph ri prqrsrolvwlf frpshwlwlrq dqg idfh qhjd0
wlyho| vorshg ghpdqg fxuyhv iru wkhlu surgxfwv1 Wkh ghpdqg iru wkh eudqg
surgxfhg e| krxvhkrog % lv rewdlqhg e| lqwhjudwlqj wkh ghpdqgv suhvhqwhg
lq Wdeoh 5 dfurvv doo krxvhkrogv zruogzlgh1 Wkh uhvxowlqj h{suhvvlrqv iru wkh

49Qrwh wkdw wkh zhljkwv ri wkh frxqwu| lqgh{hv lq suhihuhqfhv duh dvvxphg wr eh uhodwhg
wr frxqwu| vl}hv1 Wklv qrupdol}dwlrq vlpsol?hv wkh dojheud zlwkrxw d>hfwlqj wkh uhvxowv1
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Wdeoh 5= Frqvxpswlrq doorfdwlrq

äæø E5c %ä '

%
å æø E5ä

å æø

&3w %
å æø
å æå

&3ú %
å æå
å æ

&34
äæ E%ä

äæî E5c %ä '

%
å æî E5ä

å æî

&3w %
å æî
å æå

&3ú %
å æå
å æ

&34
äæ E%ä

äæä E5c %ä '

%
å æä E5ä

å æä

&3w %
å æä
å æ

&34
äæ E%ä

rxwsxw ri krxvhkrog % lq frxqwu| æ/ t æ E%ä/ dqg lwv vdohv uhyhqxh/ 7-æ E%ä/
duh jlyhq lq Wdeoh 61 Zh rqo| suhvhqw wkh uhvxowv iru frxqwu| ø*v uhvlghqwv/
zlwk wkh xqghuvwdqglqj wkdw vlplodu h{suhvvlrqv fkdudfwhul}h ghpdqg dqg
vdohv uhyhqxh lq wkh rwkhu frxqwulhv1

Wkh rwkhu krxvhkrog htxloleulxp frqglwlrqv duh vxppdul}hg e| wkh iro0
orzlqj Hxohu dqg prqh| ghpdqg htxdwlrqv/ rewdlqhg e| pd{lpl}lqj wkh
remhfwlyh ixqfwlrq zlwk uhvshfw wr kroglqjv ri erqgv dqg prqh|=
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Htxdwlrq +6, ghvfulehv wkh rswlpdo lqwhuwhpsrudo doorfdwlrq ri frqvxpswlrq1
Htxdwlrq +7, lpsolhv wkdw rswlpdo uhdo edodqfhv duh srvlwlyho| uhodwhg wr frq0
vxpswlrq dqg qhjdwlyho| wr wkh orfdo0fxuuhqf| qrplqdo lqwhuhvw udwh1 Ilqdoo|/
wkh rswlpl}dwlrq ri +4, zlwk uhvshfw wr rxwsxw |lhogv wkh htxloleulxppdunxsv
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Wdeoh 6= Ghpdqg dqg vdohv uhyhqxh
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zlwk  h{leoh sulfhv=4:
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Dv zh irfxv rq htxloleuld lq zklfk krxvhkrogv ehkdyh v|pphwulfdoo|
zlwklq hdfk frxqwu|/ zh fdq gurs wkh % lqgh{hv dqg lqwhusuhw wkh krxvh0
krog htxdwlrqv dv shu fdslwd htxdwlrqv1 Xqghu wkh dvvxpswlrq wkdw uhyhqxhv
iurp vhljqlrudjh duh uhedwhg wr wkh sxeolf wkurxjk d oxps0vxp wudqvihu/ wkh
qrplqdo exgjhw frqvwudlqw ri wkh sxeolf vhfwru fdq wkxv eh zulwwhq dv=
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Zh fdq dovr uhzulwh wkh qrplqdo exgjhw frqvwudlqw ri d uhsuhvhqwdwlyh krxvh0
krog lq frxqwu| æ dv wkh fxuuhqw dffrxqw htxdwlrq lq shu fdslwd whupv=
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zkhuh wkh ohiw kdqg vlgh lv dffxpxodwlrq ri qhw fodlpv rq wkh uhvw ri wkh zruog
dqg wkh uljkw kdqg vlgh lv grphvwlf rxwsxw plqxv devruswlrq1 Ilqdoo|/ vlqfh
wkh qrplqdo erqg lv lq }hur vxsso| zruogzlgh/ zh kdyh=
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518 Vkruw yv1 orqj uxq

Lq rxu h{huflvh wkh hfrqrp| vwduwv r> dw wlph | ' f lq d v|pphwulf htxlole0
ulxp ä0od0Revwihog0Urjr> +4<<8/ 4<<9,/ zkhuh wkh qhw0dvvhw srvlwlrqv dfurvv
frxqwulhv duh doo htxdo wr }hur/4; dqg djhqwv gr qrw h{shfw dq| fkdqjh lq
prqhwdu| srolf|14< Wkh sulfhv ri wkh lqglylgxdo eudqgv duh wkxv ghwhuplqhg

4:Qrwh wkdw wkh pdunxsv duh lqghshqghqw ri erwk hodvwlflwlhv ri vxevwlwxwlrq dfurvv
frxqwulhv +l1h1/ ã dqg #,> rqo| wkh lqwud0frxqwu| hodvwlflw| ri vxevwlwxwlrq ë hqwhuv htxdwlrq
+8,1 Lq idfw/ wkh glvxwlolw| ri h>ruw lq whupv ri frqvxpswlrq ghshqgv rq ë/ zkhuhdv ã dqg
# ghwhuplqh wkh udwh dw zklfk h{sruwv/ wr wkh Fhqwhu dqg wkh rwkhu Shulskhu| frxqwu|
uhvshfwlyho|/ duh wudqviruphg lqwr frqvxpswlrq1

4;Zh ohdyh wr ixwxuh frqwulexwlrqv wkh irupdo dqdo|vlv ri frpshwlwlyh ghydoxdwlrqv xqghu
vfhqdulrv lq zklfk frxqwu| E lv d qhw ghewru lq wkh lqlwldo htxloleulxp dqg lwv ghew lv
ghqrplqdwhg lq iruhljq fxuuhqf|1 Lqwxlwlyho|/ vxfk flufxpvwdqfhv zrxog lqfuhdvh wkh zhoiduh
frvwv ri d ghydoxdwlrq vlqfh d idoo lq wkh sulfh ri iruhljq fxuuhqf| udlvhv wkh uhdo exughq ri
frxqwu| E*v h{whuqdo ghew1

4<Lw fdq eh fkhfnhg wkdw lq wkh lqlwldo htxloleulxp doo krxvhkrogv surgxfh dqg frqvxph
dq dprxqw F3 @

s
+ëý 4, @ +ëé,/ luuhvshfwlyh ri wkhlu frxqwu| ri uhvlghqfh1
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dffruglqj wr wkh htxloleulxp + h{leoh0sulfh, frqglwlrqv ri wkh prgho> lw lv
vwudljkwiruzdug wr vkrz wkdw doo sulfhv/ zkhq h{suhvvhg lq whupv ri wkh vdph
fxuuhqf|/ duh lghqwlfdo dfurvv frxqwulhv dw wlph | ' f1 Vwduwlqj iurp vxfk
htxloleulxp/ zh wkhq vwxg| wkh srvlwlyh dqg zhoiduh lpsdfw rq wkh zruog
doorfdwlrq ri d shupdqhqw/ xqdqwlflsdwhg prqhwdu| vkrfn lq frxqwu| ø rf0
fxuulqj dw wlph | ' � +vr wkdw �ø

� ý�ø
f : f/ �

ø
ôn� ý�ø

ô ' f iru ô : f,1
Dw wkh wlph ri wkh vkrfn +khuhlqdiwhu uhihuuhg wr dv vkruw uxq,/ wkh

hfrqrplhv duh fkdudfwhul}hg e| qrplqdo uljlglwlhv= sulfhv duh suhghwhuplqhg
dqg surgxfhuv duh zloolqj wr dffrpprgdwh dq| lqfuhdvh lq ghpdqg dw jlyhq
sulfhv/53 vr wkdw frqglwlrq +8, grhv qrw qhfhvvdulo| krog1 Wkh dgmxvwphqw lv
dvvxphg wr wdnh rqh shulrg rqo|1 Lq wkh orqj uxq +| è 2,/ sulfhv ixoo| dgmxvw
wr wkhlu qhz htxloleulxp ohyhov ghwhuplqhg dffruglqj wr +8,1

Vhfwlrqv 608 frqvlghu wkh fdvh lq zklfk sulfhv duh suhghwhuplqhg lq whupv
ri wkh vhoohuv* fxuuhqf|/ zkloh vhfwlrq 9 glvfxvvhv wkh fdvh lq zklfk sulfhv duh
suhghwhuplqhg lq wkh ex|huv* fxuuhqf|1 Lq wkh ?uvw fdvh/ grphvwlf ?upv gr qrw
prgli| wkh qrplqdo sulfhv ri wkhlu surgxfwv lq wkh qdwlrqdo pdunhwv +åøø E5ä/
åîî E5ä dqg å

ä
ä E5ä duh ?{hg dw | ' � dw wkh vdph ohyho suhydlolqj dw wlph

| ' f, dqg wkh odz ri rqh sulfh krogv= lqwhuqdwlrqdo duelwudjhxuv ex| fkhds
dqg vhoo ghdu dfurvv pdunhwv/ xqwlo sulfhv h{suhvvhg lq whupv ri d frpprq
fxuuhqf| duh htxdol}hg zruogzlgh +vr wkdw/ iru lqvwdqfh/ åøä E5ä ' .

øåää E5ä,1
Lq wkh vhfrqg fdvh/ pdunhwv duh vhjphqwhg dqg wkh odz ri rqh sulfh grhv qrw
qhfhvvdulo| krog = å æ& E5ä duh frqvwdqw lq wkh vkruw uxq iru doo æc & ' øcîcä1
Lq wkh orqj uxq/ krzhyhu/ sulfhv ixoo| dgmxvw wr wkhlu qhz htxloleulxp ohyhov/
hqgrjhqrxvo| frqiruplqj wr wkh odz ri rqh sulfh1

519 Phwkrgrorj|

Wkh dojheudlf frpsoh{lw| ri rxu vhwxs pdnhv lw lpsrvvleoh wr dqdo|}h wkh
lpsdfw ri glvfuhwh vkrfnv zlwkrxw uhvruwlqj wr qxphulfdo vlpxodwlrqv1 Lq zkdw
iroorzv/ zh fkrrvh lqvwhdg wr irfxv rq cvpdoo* prqhwdu| vkrfnv ruljlqdwlqj
lq frxqwu| ø dqg uhirupxodwh wkh prgho lq whupv ri orj0ghyldwlrqv iurp wkh
lqlwldo htxloleulxp/ dv lq Revwihog dqg Urjr> +4<<8/ 4<<9,1

53D zrug ri fdxwlrq lv zduudqwhg khuh1 Frqvlvwhqwo| zlwk wkh fxuuhqw pdfur olwhudwxuh/
rxu dqdo|vlv wdnhv sulfh uljlglwlhv dv d gdwxp/ l1h1 grhv qrw dwwhpsw wr ghyhors plfur0
hfrqrplf irxqgdwlrqv iru hlwkhu sulfh vwlfnlqhvv ru sulflqj wr pdunhw1 Wklv phdqv wkdw/ e|
frqvwuxfwlrq/ wkh dqdo|vlv h{foxghv d sulfh uhvsrqvh e| ?upv wr srolf| dqg ixqgdphqwdo
vkrfnv1 Dovr/ zlwk lpshuihfwo| frpshwlwlyh jrrgv pdunhwv dqg qrplqdo uljlglwlhv rxwsxw
lv ghpdqg ghwhuplqhg rqo| lqvridu dv sulfhv uhpdlq deryh pdujlqdo frvwv1
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Lw lv zruwk hpskdvl}lqj zkdw fdq eh dfklhyhg wkurxjk rxu dssurdfk/ dqg
zkdw fdqqrw1 Rxu prghoolqj vwudwhj| doorzv xv wr ghulyh d vhw ri edvholqh
uhvxowv/ edvhg rq d qrq0duelwudu| zhoiduh phwulf/ uhjduglqj zkhwkhu dqg krz
h{fkdqjh udwh vkrfnv lq rqh frxqwu| kxuw wkh hfrqrplhv ri lwv wudglqj sduw0
qhuv/ dqg vwxg| xqghu zkdw frqglwlrqv wkh odwwhu kdyh d zhoiduh lqfhqwlyh wr
uhvsrqg wr d ghydoxdwlrq e| ghydoxlqj lq wxuq1 Rxu phwkrgrorj|/ krzhyhu/
grhv qrw hqfrpsdvv wkh vwudwhjlf lpsolfdwlrqv ri h{fkdqjh udwh vkrfnv lq
whupv ri ghydoxdwlrq cvsludov*/ rswlpdo uhwdoldwlrqv dqg qrq0frrshudwlyh htxl0
oleuld1 Rxu uhvxowv duh wkhuhiruh wr eh frqvlghuhg dv exloglqj eorfnv wrzdugv d
ixoo0 hgjhg prgho ri frpshwlwlyh ghydoxdwlrqv/ fdvw zlwklq d jdph0wkhruhwlfdo
iudphzrun/ dqg dgguhvvlqj vwudwhjlf lvvxhv lq h{fkdqjh udwh srolf|154

Dv d jhqhudo uxoh/ lq zkdw iroorzv orzhufdvh ohwwhuv ghqrwh orj0olqhdu ds0
sur{lpdwlrqv=

%| ä f| ýff
ff

zkhuh ff lv wkh ohyho ri d yduldeoh lq wkh lqlwldo htxloleulxp dqg f| wkh qhz
+srvw0vkrfn, ohyho ri wkh yduldeoh1 Wkh rqo| h{fhswlrq wr wklv uxoh frqfhuqv wkh
vwrfn ri lqwhuqdwlrqdo ghew155 Frqvlvwhqwo| zlwk rxu qrwdwlrqdo frqyhqwlrqv/
wkurxjkrxw wkh sdshu zh gh?qh Shulskhu|0zlgh dqg zruogzlgh yduldeohv dv
iroorzv=

%å| ì òø%
ø
| n E�ý òøä%î|

%`| ì òå%
å
| n E�ý òå ä %ä|

Vlqfh wkh vkruw uxq rqo| odvwv rqh shulrg +| ' �, dqg doo yduldeohv duh
frqvwdqw dw wkhlu vwhdg|0vwdwh ohyho iurp wlph | ' 2 rqzdug/ zh fdq frqvlghu0
deo| vlpsoli| wkh qrwdwlrq e| gursslqj wlph vxevfulswv dqg ghqrwlqj orqj0uxq
yduldeohv zlwk xsshueduv/ wr glvwlqjxlvk wkhp iurp vkruw0uxq yduldeohv1 Iru
h{dpsoh/ Sî dqg 7Sî duh +wkh shufhqwdjh ghyldwlrqv iurp wkh lqlwldo vwhdg|
vwdwh ri, frxqwu| î shu0fdslwd frqvxpswlrq lq wkh vkruw dqg wkh orqj uxq
uhvshfwlyho|1

54D ?uvw dwwhpsw dw fkdudfwhul}lqj vwudwhjlf lqwhudfwlrqv zlwklq d vlploduo| plfurirxqghg
50frxqwu| prgho zlwk prqrsrolvwlf frpshwlwlrq dqg qrplqdo uljlglwlhv fdq eh irxqg lq
Fruvhwwl dqg Shvhqwl +4<<:,1

55Vlqfh Em3 @ 3 e| frqvwuxfwlrq/ lq rxu orj0olqhdul}dwlrq zh uhodwh fkdqjhv lq
qhw dvvhw srvlwlrqv wr wkh lqlwldo qdwlrqdo frqvxpswlrq ohyho/ wr zulwh= emw äkí
Emw ýEm3

ì
Hmw

l
@
í
S m3F3

ì
@ Emw @

ý
SF3 F3

ü
1
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6 Lqwhuqdwlrqdo h>hfwv ri frxqwu| ø*v ghydox0
dwlrq

Dv glvfxvvhg deryh/ lq rxu dqdo|vlv zh frqvlghu dq h{rjhqrxv shupdqhqw
xqdqwlflsdwhg prqhwdu| h{sdqvlrq lq frxqwu| ø/ wkdw lv6ø ' 76ø : f1 Vlqfh
d prqhwdu| h{sdqvlrq lq frxqwu| ø lv dozd|v dvvrfldwhg zlwk d ghsuhfldwlrq
ri lwv fxuuhqf| djdlqvw wkh Fhqwhu +7eø : f,/56 zh zloo lqwhufkdqjhdeo| uhihu wr
frxqwu| ø*v vkrfn dv d prqhwdu| lqqrydwlrq ru dq xqdqwlflsdwhg ghydoxdwlrq1
Krzhyhu/ lw lv lpsruwdqw wr nhhs lq plqg wkdw wkh h{fkdqjh udwh fkdqjh 7eø lv
hqgrjhqrxvo| ghulyhg dv d ixqfwlrq ri wkh prqhwdu| vwdqfhv lq doo frxqwulhv157

Wkurxjkrxw wkh dqdo|vlv/ wkh Fhqwhu lv dvvxphg wr pdlqwdlq lwv prqhwdu|
vwdqfh xqfkdqjhg/ uhjdugohvv ri h{whuqdo ghyhorsphqwv1 Wklv dvvxpswlrq do0
orzv xv wr irfxv rq frxqwu| î/ zkrvh prqhwdu| dxwkrulw| pd| dovr ghydoxh
iroorzlqj frxqwu| ø*v ghydoxdwlrq1 Lq sduwlfxodu/ zh frqvlghu wkuhh srvvleoh
srolf| vfhqdulrv iru frxqwu| î=

î d srolf| ri prqhwdu| vwdelol}dwlrq + 76î ' f,/ khuhlqdiwhu uhihuuhg wr dv
PVW>

î wkh ghihqvh ri wkh fxuuhqw h{fkdqjh udwh ohyho ylv0ã0ylv wkh Fhqwhu +7eî '
f,/ uhihuuhg wr dv SHJ> dqg

î d ghydoxdwlrq ri wkh h{fkdqjh udwh lq rughu wr pdlqwdlq xqdowhuhg frxq0
wu| î*v pdunhw vkduh lq wkh Fhqwhu +7eî ' 7eø,/ dq rswlrq uhihuuhg wr dv
GHY1

Irupdoo|/ zh rxwolqh wkh nh| lpsolfdwlrqv ri wkh wkuhh srolf| uhjlphv lq
Wdeoh 71 Lq wkh qh{w sdudjudskv/ zh glvfxvv lqwxlwlyho| wkh pdlq ihdwxuhv ri
hdfk srolf| vfhqdulr158

56Lw fdq eh vkrzq wkdw lq rxu prgho wkh qrplqdo h{fkdqjh udwhv dgmxvw rq lpsdfw wr
qrplqdo vkrfnv/ dqg qr ryhuvkrrwlqj rffxuv lq vslwh ri wkh suhvhqfh ri sulfh voxjjlvkqhvv=
hm @ çhm 1 Vlploduo|/ lw fdq eh vkrzq wkdw wkh qhw0dvvhw srvlwlrq ri d frxqwu| 9 dqg lwv
fxuuhqw dffrxqw 9 dgmxvwv lqvwdqwdqhrxvo| wr wkh vkrfnv= em @ çem 1

57Dowhuqdwlyho|/ zh frxog surfhhg e| wdnlqj çhD dv jlyhq dqg ghwhuplqlqj hqgrjhqrxvo|
wkh prqhwdu| srolf| çpD dv d ixqfwlrq ri zruogzlgh ghyhorsphqwv1 Wkh wzr vwudwhjlhv duh
txdolwdwlyho| vlplodu1

58Dq dsshqgl{ zlwk wkh dojheudlf ghwdlov ri wkh prgho lv dydlodeoh xsrq uhtxhvw1
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Wdeoh 7= Lqwhuqdwlrqdo h>hfwv ri frxqwu| ø*v ghydoxdwlrq

PVW uhjlph

76î
�5A ' f/ 7eî�5A ' dá E4äý áEúäo òø 76ø : f

7eø�5A ' dòøá E4ä n E�ý òøäá Eúäo 76ø : f/ 7eø�5A ý 7eî�5A ' áEúä 76
ø : f

7Kå�5A

�ý òå
'

2q E4ý �ä
� n q n 4 E�ý qäòø 76

ø/ 7Kø�5A ý 7Kî�5A : f

SHJ uhjlph

76î
è,B ' ý

á E4äý á Eúä
òøá Eúä n E�ý òøäá E4ä

òø 76
ø ÷ f/ 7eîè,B ' f

7eøè,B ' 7e
ø
è,B ý 7eîè,B '

áEúä

òøá Eúä n E�ý òøä á E4ä
á E4ä 76ø : f

7Kåè,B
�ý òå

'
2q E4ý �ä

� n q n 4 E�ý qä
á Eúä

òøá Eúä n E�ý òøäá E4ä
òø 76

ø/ 7Køè,B ý 7Kîè,B : f

GHY uhjlph

76î
#,V ' 76ø : f/ 7eî#,V ' áE4ä 76

ø : f

7eø#,V ' áE4ä 76
ø : f/ 7eø#,V ý 7eî#,V ' f

7Kå#,V
�ý òå

'
2q E4ý �ä

� n q n 4 E�ý qä 76
ø/ 7Kø#,V ý 7Kî#,V ' f

Qrwhv = Wkh ixqfwlrq ø lv gh?qhg dv=

ø+{, @
4

{

4ý ñ . { +4 . ñ,
4 . ñ . { +4ý ñ, A 3

Revhuyh wkdw ø+ã, A ø+#, li ã ? #1
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614 Prqhwdu| vwdelol}dwlrq +PVW,

Xqghu wkh PVW uhjlph/ wkh ghydoxdwlrq e| frxqwu| ø uhgxfhv wkh sulfh ri
frxqwu| ø jrrgv +vkluwv, uhodwlyh wr frxqwu| î jrrgv +vzhdwhuv,/ vzlwfklqj
zruogzlgh ghpdqg dzd| iurp frxqwu| î jrrgv1 Lw dovr uhgxfhv wkh uhodwlyh
sulfh ri wkh Shulskhu| jrrgv +wh{wloh, dv d zkroh/ vzlwfklqj zruogzlgh ghpdqg
dzd| iurp wkh Fhqwhu jrrgv +frpsxwhuv,1 Wkh qrplqdo vkrfn wkxv uhvxowv lq
d uhdoorfdwlrq ri frqvxpswlrq lq frxqwu| î/ zlwk dq dpeljxrxv h>hfw rq lwv
ryhudoo ohyho/ dorqj wkh iroorzlqj olqhv=

î Frpshwlwlrq lq wkh Fhqwhu1 Wkh frqvxphuv lq wkh Fhqwhu vzlwfk dzd|
iurp frxqwu| î jrrgv wrzdugv frxqwu| ø jrrgv1 Wkh| dovr vkliw dzd|
iurp Fhqwhu jrrgv wr Shulskhu| jrrgv/ exw wkh iruphu h>hfw lv vwurqjhu
dv wkhuh lv pruh vxevwlwxwdelolw| ehwzhhq Shulskhu| jrrgv +vkluwv yv1
vzhdwhuv, wkdq ehwzhhq Fhqwhu dqg Shulskhu| jrrgv +frpsxwhuv yv1
wh{wlohv,1 Wkh ghpdqg vzlwfk lq wkh Fhqwhu wkhuhiruh uhgxfhv wkh pdu0
nhw vkduh ri frxqwu| î h{sruwv1 Wkh idoo lq uhyhqxh iurp h{sruw vdohv
lq wxuq ghsuhvvhv frxqwu| î frqvxpswlrq ri Fhqwhu jrrgv1

î Elodwhudo wudgh1 Dv wkh sulfhv ri frxqwu| ø jrrgv lq frxqwu| î idoo diwhu
wkh ghydoxdwlrq/ frxqwu| î*v uhvlghqwv ehqh?w iurp dq lpsuryhphqw
ri wkhlu whupv ri wudgh/59 doorzlqj wkhp wr ?qdqfh d kljkhu ohyho ri
frqvxpswlrq iru dq| jlyhq qrplqdo lqfrph1

Xqghu wkh PVW uhjlph/ wkh h{fkdqjh udwh ri frxqwu| î ghsuhfldwhv
djdlqvw wkh Fhqwhu1 Lqwxlwlyho|/ wklv lv ehfdxvh wkh frqvxpswlrq vzlwfk wr0
zdugv frxqwu| ø jrrgv uhgxfhv wkh ghpdqg iru frxqwu|î fxuuhqf|1 Krzhyhu/
wkh idoo lq prqh| ghpdqg lv qrw odujh hqrxjk wr ghsuhfldwh wkh fxuuhqf| ri
frxqwu| î djdlqvw wkh fxuuhqf| ri frxqwu| ø1

615 Xqlodwhudo shj +SHJ,

Xqghu wkh SHJ uhjlph frxqwu| î pxvw ghihqg lwv fxuuhqf|/ d jrdo wkdw lv
dfklhyhg wkurxjk d prqhwdu| frqwudfwlrq1 Qrwdeo|/ krzhyhu/ wkh idoo lq 76î

grhv qrw r>vhw wkh lqfuhdvh lq 76ø/ vr wkdw wkh qhw Shulskhu|0zlgh prqh0
wdu| vwdqfh lv h{sdqvlrqdu|1 Jlyhq 76ø/ wkh htxloleulxp ghydoxdwlrq ri ø lv
orzhu xqghu wkh SHJ vfhqdulr wkdq xqghu wkh PVW vfhqdulr/ lq zklfk wkh

59Wkh whupv ri wudgh duh gh?qhg dv wkh udwlr ehwzhhq wkh sulfhv ri iruhljq dqg grphvwlf
jrrgv h{suhvvhg lq orfdo fxuuhqf| whupv1
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prqhwdu| dxwkrulwlhv ri frxqwu| î gr qrw frqwudfw 76î dqg ohw wkh fxuuhqf|
ghsuhfldwh1

Wkh prqhwdu| wljkwhqlqj kdv d gluhfw frqwudfwlrqdu| h>hfw lq frxqwu| î1
Pruhryhu/ e| ixuwkhu dssuhfldwlqj wkh h{fkdqjh udwh djdlqvw frxqwu| ø/ lw
fdxvhv dgglwlrqdo orvvhv ri pdunhw vkduh lq wkh Fhqwhu1 Rq wkh ehqh?w vlgh/
lw ohdgv wr d odujhu lpsuryhphqw ri wkh whupv ri wudgh ylv0d0ylv frxqwu| ø1

616 Pdwfklqj ghydoxdwlrqv +GHY,

Wkh fhqwudo edqn ri frxqwu| î pd| dovr ghflgh wr pdwfk wkh udwh ri frxqwu|ø
ghydoxdwlrq +wkhGHY uhjlph,/ vr dv wr suhvhuyh wkh pdunhw vkduh ri frxqwu|
î h{sruwhuv wr wkh Fhqwhu1 Vxfk d srolf| ixuwkhu uhgxfhv wkh uhodwlyh sulfh
ri Shulskhu| jrrgv/ dqg dpsol?hv wkh frqvxpswlrq vzlwfk dzd| iurp wkh
Fhqwhu jrrgv1 Wkh Fhqwhu ghpdqg iru frxqwu| î h{sruwv ulvhv/ suhyhqwlqj d
frqwudfwlrq ri wkh lpsruwv ri Fhqwhu jrrgv e| frxqwu| î krxvhkrogv1 Fohduo|/
qr fkdqjh lq wkh lqwud0Shulskhu| whupv ri wudgh wdnhv sodfh1

617 D frpsdulvrq dfurvv uhjlphv

Wkuhh fruroodulhv ri rxu uhvxowv duh zruwk vwuhvvlqj1 Iluvw/ vlqfh wkh htxl0
oleulxp h{fkdqjh udwh ghsuhfldwlrq lq frxqwu| ø lv dovr d ixqfwlrq ri wkh
srolf| vwdqfh lq frxqwu| î/ lq jhqhudo/ iru d jlyhq prqhwdu| vkrfn lq frxqwu|
ø/ wkh odujhu wkh ghsuhfldwlrq ri frxqwu| î/ wkh odujhu wkh ghsuhfldwlrq ri
frxqwu| ø lq htxloleulxp15: Wklv ihhgedfn h>hfw ri d ghydoxdwlrq lq frxqwu|
î rq wkh htxloleulxp ghsuhfldwlrq ri wkh h{fkdqjh udwh ri frxqwu| ø/ wkh
frxqwu| iurp zklfk wkh vkrfn lwvhoi ruljlqdwhv/ lv rqh ri wkh hohphqwv wkdw
frqwulexwhv wr h{fkdqjh udwh frqwdjlrq dfurvv frxqwulhv e| pdjqli|lqj wkh
ruljlqdo frpshwlwlyh lpsxovh1

Wkh vhfrqg fruroodu| frqfhuqv wkh fxuuhqw dffrxqw uhvsrqvh wr wkh gh0
ydoxdwlrq vkrfn dqg ohdgv wr d uh0ylvlwdwlrq ri wkh Pduvkdoo0Ohuqhu0Urelqvrq
frqglwlrqv zlwklq rxu plfur0irxqghg dqg lqwhuwhpsrudo iudphzrun1 Revhuyh
wkdw wkh fxuuhqw dffrxqw edodqfh iru wkh Shulskhu| dv d zkroh fdq eh zulwwhq

5:D ihhgedfn h>hfw lv dovr suhvhqw li zh wdnh dv jlyhq wkh ghsuhfldwlrq ri wkh h{fkdqjh
udwh ri frxqwu| D ylv0d0ylv wkh Fhqwhu/ dqg irfxv rq wkh lpsolhg prqhwdu| vkrfn1 Wkh
odujhu wkh ghsuhfldwlrq ri frxqwu| E h{fkdqjh udwh/ wkh vpdoohu wkh uhtxluhg prqhwdu|
h{sdqvlrq lq frxqwu| D1
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dv=
7Kå

�ý òå
ì 7Kå ý 7Kä ' 2q E4ý �ä

� n q n 4 E�ý qä 76
å +9,

zklfk fdq eh d vxusoxv ru d gh?flw ghshqglqj rq zkhwkhu 4 lv odujhu ru ohvv
wkdq rqh1 Li 4 : �/ wkh Shulskhu| dv d zkroh uxqv d fxuuhqw dffrxqw vxusoxv
ylv0ã0ylv wkh Fhqwhu zkhq frxqwu| ø ghydoxhv1 Wkh idoo lq wkh uhodwlyh sulfh
ri Shulskhu| jrrgv uhgluhfwv frqvxpswlrq wrzdugv wkhp> wkh h{whqw ri vxfk
frqvxpswlrq vzlwfk lv odujh hqrxjk wr udlvh vdohv uhyhqxh/ ghvslwh wkh dgyhuvh
pryhphqw lq wkh whupv ri wudgh1 Lq whupv ri wkh Pduvkdoo0Ohuqhu0Urelqvrq
frqglwlrqv/ wkh sulfh hodvwlflw| ri qhw h{sruw iurp wkh Shulskhu| lv odujhu wkdq
rqh1

Pruhryhu/ dv orqj dv 4 : �/ wkh odujhu wkh prqhwdu| h{sdqvlrq lq wkh
Shulskhu|/ wkh odujhu lwv fxuuhqw dffrxqw vxusoxv1 Wkxv/ dv vkrzq lq Wdeoh 7/
zkhq 4 : � wkh fxuuhqw dffrxqw edodqfh ri wkh Shulskhu| lv odujhu xqghu wkh
GHY uhjlph/ dqg vpdoohu xqghu wkh SHJ uhjlph1 Rssrvlwh uhvxowv krog iru
4 ÷ �1

Wkh Shulskhu| ryhudoo fxuuhqw dffrxqw vxusoxv lv doorfdwhg gl>huhqwo| eh0
wzhhq frxqwulhv ø dqg î1 Irupdoo| zh kdyh=

7Kø ý 7Kå
�ý òø

ì 7Kø ý 7Kî ' 2q Eú ý �ä
� n q n E�ý qäú

ý
76ø ý 76î

ü
Dv orqj dv ú : �/ lw lv qhyhu wkh fdvh wkdw wkh fxuuhqw dffrxqw ri frxqwu| ø
lqfuhdvhv e| ohvv wkdq wkh fxuuhqw dffrxqw ri frxqwu| î1 Xqghu wkh GHY
uhjlph erwk Shulskhu| frxqwulhv lqfuhdvh v|pphwulfdoo| wkhlu qhw dvvhw srvl0
wlrqv djdlqvw wkh Fhqwhu1 Xqghu erwk wkh PVW dqg wkh SHJ uhjlphv wkh
fxuuhqw dffrxqw h>hfw lv vwurqjhu iru frxqwu| ø wkdq iru frxqwu| î1

Wkh wklug uhvxow uhjdugv hpsor|phqw dqg wkh ohyho ri hfrqrplf dfwlylw|1 Lq
rxu prgho/ prqhwdu| vkrfnv fdqqrw d>hfw zruog0zlgh djjuhjdwh yduldeohv lq
wkh orqj uxq/ l1h1 7+` ' f1 Wkhuhiruh/ d ghydoxdwlrq e| frxqwu|ø kdv d odvwlqj
lpsdfw rq qdwlrqdo rxwsxw ohyhov rqo| lqvridu dv lw fkdqjhv wkh lqwhuqdwlrqdo
glvwulexwlrq ri zhdowk1 Li wkh hodvwlflwlhv ri vxevwlwxwlrq ehwzhhq grphvwlf
dqg lpsruwhg jrrgv duh doo odujhu wkdq rqh/ orqj0uxq surgxfwlrq ohyhov zloo
eh kljkhu lq wkh qrq0ghydoxlqj frxqwulhv1

Frqvlghu iru lqvwdqfh orqj0uxq rxwsxw lq wkh Fhqwhu1 Irupdoo|/ zh kdyh=

7+ä

òå
' 7+ä ý 7+å ' �
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Dv vhhq lq htxdwlrq +9,/ zkhq 4 : � wkh Shulskhu| uxqv d fxuuhqw dffrxqw vxu0
soxv1 Wklv lpsolhv wkdw lq wkh orqj uxq wkh Fhqwhu kdv wr lqfuhdvh surgxfwlrq
wr vhuylfh lwv ghew/ zkloh wkh Shulskhu| h{shulhqfhv dq rxwsxw frqwudfwlrq1
Dq dqdorjrxv uhvxow dssolhv wr orqj0uxq hpsor|phqw lq wkh Shulskhu|=

7+ø ý 7+î ' ý�
2

�ý q
q

ý
7Kø ý 7Kîü

Surylghg wkdw ú : �/ dv glvfxvvhg deryh/ wkh fxuuhqw dffrxqw lq frxqwu| î
lv qhyhu odujhu wkdq wkh fxuuhqw dffrxqw lq frxqwu| ø/ vr wkdw frxqwu| î
rxwsxw lq wkh orqj uxq lv dw ohdvw dv odujh dv lq frxqwu| ø1

Lq wkh vkruw uxq/ krzhyhu/ wkhvh frqfoxvlrqv duh uhyhuvhg= ehfdxvh ri wkh
h{shqglwxuh0vzlwfklqj h>hfwv ri d ghydoxdwlrq/ vkruw0uxq hpsor|phqw zloo
dozd|v lqfuhdvh pruh lq wkh frxqwu| wkdw ghydoxhv pruh1 Iru lqvwdqfh/ li
4 : � wkh suhglfwlrq ri wkh prgho frqirupv wkh wudglwlrqdo ylhz/ wkdw wkh
qrq0ghydoxlqj Fhqwhu h{shulhqfhv d frqwudfwlrq lq rxwsxw lq uhvsrqvh wr d
prqhwdu| h{sdqvlrq dqg dq h{fkdqjh udwh ghsuhfldwlrq lq wkh Shulskhu| =
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Lw lv rqo| zkhq wkh hodvwlflw| ri vxevwlwxwlrq ehwzhhq Fhqwhu dqg Shulskhu|
jrrgv lv vpdoohu wkdq xqlw| wkdw wkh vkruw0uxq rxwsxw lq wkh Fhqwhu pd| ulvh/
ghvslwh wkh lqfuhdvh lq lwv uhodwlyh sulfhv1

7 Fxuuhqw dffrxqw/ rxwsxw/ dqg zhoiduh lq
wkh Fhqwhu yv1 wkh Shulskhu|

Wudglwlrqdo prghov ri frpshwlwlyh ghydoxdwlrqv vxjjhvw wkdw d gurs lq hp0
sor|phqw dqg wkh hphujhqfh ri d fxuuhqw dffrxqw gh?flw lq qhljkerulqj
frxqwulhv duh fohdu lqglfdwruv ri qhjdwlyh lqwhuqdwlrqdo uhshufxvvlrqv iurp
h{fkdqjh udwh vkrfnv1 Zkhq 4 : �/ iru lqvwdqfh/ d prqhwdu| h{sdqvlrq lq
wkh Shulskhu| wudqvodwhv lqwr d fxuuhqw dffrxqw gh?flw +ht1:, dqg d vkruw0uxq
rxwsxw frqwudfwlrq +ht1;, lq wkh Fhqwhu1 Grhv wklv lpso| wkdw wkh Fhqwhu
h{shulhqfhv d zhoiduh orvv zkhq frxqwu| ø ghydoxhvB

Frqwudu| wr wkh frqyhqwlrqdo ylhz/ wkh dqvzhu lv xqdpeljxrxvo| qr1 Rqh
ri wkh pdlq dgydqwdjhv ri rxu iudphzrun lv wkh srvvlelolw| wr frpsxwh fkdqjhv

4<



lq qdwlrqdo zhoiduh dv phdvxuhg e| wkh xwlolw| ri wkh dyhudjh qdwlrqdo krxvh0
krog15; Lq rwkhu zrugv/ erwk srvlwlyh dqg qrupdwlyh dqdo|vhv duh fdvw zlwklq
d frkhuhqw/ qrq0duelwudu| fkrlfh0wkhruhwlf iudphzrun1 Lq zkdw iroorzv üæ gh0
qrwhv dssur{lpdwh fkdqjhv lq shu fdslwd frxqwu| æ*v lqgluhfw xwlolw| +4, uho0
dwlyh wr wkh lqlwldo htxloleulxp15< Xqghu rxu pdlqwdlqhg dvvxpswlrqv derxw
hodvwlflwlhv/ wkh Fhqwhu frxqwu| dozd|v ehqh?wv iurp wkh prqhwdu| h{sdqvlrq
lq wkh Shulskhu|/ erwk lq devroxwh dqg lq uhodwlyh whupv=
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Lw lv hdv| wr fkhfn wkdw 4 é w lv d vx!flhqw frqglwlrq iru wkh Fhqwhu
wr h{shulhqfh d zhoiduh jdlq lq htxdwlrq +<, 9 zh frxog hyhq uhod{ rxu
dvvxpswlrq dqg vwloo jhw wkh vdph zhoiduh uhvxow lq devroxwh whupv1 Revhuyh
wkdw li 4 ' w/ dv lq Revwihog dqg Urjr> +4<<8/ 4<<9,/ erwk Fhqwhu dqg
Shulskhu| jdlq v|pphwulfdoo| iurp wkh ghydoxdwlrq ri wkh Shulskhu|163

Lqwxlwlyho|/ lq wkh vkruw uxq wkh prqhwdu| h{sdqvlrq ri wkh Shulskhu|
lqfuhdvhv wkh dydlodelolw| ri Shulskhu| jrrgv wr wkh Fhqwhu dqg frqwhpsrud0
qhrxvo| lpsuryhv wkh sxufkdvlqj srzhu ri wkh Fhqwhu*v frqvxphuv1 Wr wdnh
ixoo dgydqwdjh ri wkh vkruw0whup lpsuryhphqwv lq wkhlu whupv ri wudgh/ li
4 : � frxqwu| ä*v djhqwv eruurz iurp wkh Shulskhu| wr ?qdqfh d kljkhu
frqvxpswlrq ohyho164

Frqyhuvho|/ hyhq zkhq lw uxqv d fxuuhqw dffrxqw vxusoxv/ wkh Shulskhu|
dv d zkroh grhv qrw qhfhvvdulo| jdlq zhoiduh1 Hydoxdwlqj üå / wkh zhljkwhg
dyhudjh ri zhoiduh ohyhov lq frxqwulhv ø dqg î/ zh rewdlq

üå ' xå 76
å

5;Dv fxvwrpdu| lq wkh olwhudwxuh/ wkurxjkrxw wkh sdshu zh rqo| uhihu wr zhoiduh h>hfwv
xquhodwhg wr oltxlglw| vhuylfhv/ lpsolflwo| dvvxplqj wkdw " lv uhodwlyho| vpdoo1

5<Irupdoo|/ xm ä X m4 ý X m3 zkhuh X m3 lv ehiruh0vkrfn shu0fdslwd zhoiduh dqg Xm4 lv diwhu0
vkrfn shu0fdslwd zhoiduh lq frxqwu| m1

63Wkh dvvxpswlrq wkdw ã é ë lpsolhv wkdw e| h{sdqglqj lwv rxwsxw wkh Shulskhu| lv
qrw ehwwhu r> uhodwlyho| wr wkh Fhqwhu/ ehfdxvh wkh dgglwlrqdo frqvxpswlrq ?qdqfhg e|
wkh dgglwlrqdo vdohv uhyhqxh lv qrw odujh hqrxjk wr rxwvwuls wkh dgglwlrqdo frvw ri h>ruw1
Revwihog dqg Urjr> +4<<8/ 4<<9, frqvlghu wkh fdvh ã @ ë1 Fruvhwwl dqg Shvhqwl +4<<:,
frqvlghu wkh fdvh 4 @ ã ? ë1 Wlooh +4<<<, vwxglhv wkh jhqhudo fdvh1

64Vlplodu frqvlghudwlrqv krog li ã é 4/ qrwlqj wkdw lq wklv fdvh wkh Fhqwhu fdq dfklhyh d
kljkhu ohyho ri frqvxpswlrq zlwkrxw ehfrplqj d qhw eruurzhu1
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Wkh lpsruwdqw uhvxow wkdw/ lq dq rshq hfrqrp|/ d prqhwdu| h{sdqvlrq
fdq kdyh d ehjjdu0wk|vhoi h>hfw udwkhu wkdq d ehjjdu0wk|0qhljkeru h>hfw kdv
ehhq hpskdvl}hg lq wkh prghov ri Fruvhwwl dqg Shvhqwl +4<<:, dqg Wlooh
+4<<<,1 Wkh dujxphqw lv dv iroorzv1 Lq htxloleulxp/ rxwsxw dqg frqvxpswlrq
duh vxerswlpdoo| orz gxh wr prqrsrolvwlf glvwruwlrqv1 Lq wkh vkruw uxq/ d
prqhwdu| wudqvihu iurp wkh jryhuqphqw wr wkh krxvhkrogv ohdgv Shulskhu|
djhqwv wr vxsso| pruh oderu dqg surgxfh pruh jrrgv1 Krzhyhu/ wkh lqgxfhg
whupv ri wudgh ghwhulrudwlrq uhgxfhv wkh sxufkdvlqj srzhu ri wkhlu lqfrphv=
wkh ehqh?wv iurp kljkhu frqvxpswlrq dffuxh sulqflsdoo| wr wkh uhvw ri wkh
zruog/ zkloh wkh frvwv iurp dgglwlrqdo oderu h>ruwv duh frqfhqwudwhg lq wkh
Shulskhu|1

Lq wkh frqwh{w ri rxu dqdo|vlv/ wkh srvvlelolw| ri d ehjjdu0wk|vhoi ghydox0
dwlrq dulvhv zkhq òå lv uhodwlyho| vpdoo +wkdw lv/ wkh h>hfwlyh hfrqrplf cvl}h*
ri wkh Shulskhu| dv phdvxuhg e| wkh vkduh ri Shulskhu| jrrgv lq zruog frq0
vxpswlrq lv qhjoljleoh,/ zkhq w lv uhodwlyho| odujh +wkdw lv/ wkh Shulskhu|
hfrqrp| lv vx!flhqwo| forvh wr lwv frpshwlwlyh ohyho/ vr wkdw xqdqwlflsdwhg
prqhwdu| h{sdqvlrqv fdxvh wkh whupv ri wudgh wr ghwhulrudwh zlwk olwwoh lp0
suryhphqw lq h!flhqf|,/ dqg zkhq 4 lv vx!flhqwo| vpdoo +wkdw lv/ wkhuh lv
olwwoh vxevwlwxwdelolw| ehwzhhq Fhqwhu dqg Shulskhu|/ vr wkdw d ghydoxdwlrq
e| wkh Shulskhu| lqfuhdvhv wkh uhodwlyh sulfh ri lpsruwv lq wkh Shulskhu| lwvhoi
exw kdv d olplwhg lpsdfw rq wkh Fhqwhu*v ghpdqg iru Shulskhu| jrrgv,1

8 Wkh zhoiduh irxqgdwlrqv ri frpshwlwlyh gh0
ydoxdwlrqv

Zh qrz irfxv rq wkh frqglwlrqv xqghu zklfk d ghydoxdwlrq e| ø ghwhulrudwhv
qdwlrqdo zhoiduh lq î/ dqg wkh frqglwlrqv xqghu zklfk frxqwu| î lv ehwwhu
r> e| pdwfklqj frxqwu| ø*v ghydoxdwlrq1 Wr dgguhvv wklv lvvxh/ zh vwduw e|
h{suhvvlqj fkdqjhv lq frxqwu| î zhoiduh dv d zhljkwhg vxp ri d Shulskhu|0
zlgh zhoiduh frpsrqhqw/ dqg dq lqwud0Shulskhu| xwlolw|0wudqvihu frpsrqhqw=
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zkhuh wkh sdudphwhu x lv wr eh gh?qhg ehorz1 Wkh ?uvw whup rq wkh uljkw
kdqg vlgh lv wkh Shulskhu|0zlgh fkdqjh lq zhoiduh iroorzlqj d prqhwdu| h{0
sdqvlrq lq dq| ri wkh frxqwulhv lq wkh uhjlrq1 Dv glvfxvvhg lq wkh suhylrxv
vhfwlrq/ wkh lpsdfw pd| ru pd| qrw eh ehqh?fldo/ ghshqglqj rqxå ehlqj srv0
lwlyh ru qhjdwlyh1 Wkh vhfrqg whup fdq eh lqwhusuhwhg dv wkh lqwud0Shulskhu|
uhglvwulexwlrq ri xwlolw| vwhpplqj iurp dv|pphwulf prqhwdu| h{sdqvlrqv1

Xqghu rxu dvvxpswlrqv iru wkh frqvxpswlrq hodvwlflwlhv/ dq dv|pphwulf
prqhwdu| vkrfn + 76ø ý 76î : f, qhyhu uhglvwulexwhv xwlolw| iurp frxqwu| î
wr frxqwu| ø=

x ì ú ý w
ú

� n ú

� n q n ú E�ý qä ÷ f

Lq rwkhu zrugv/ diwhu d ghydoxdwlrq ri frxqwu| ø*v fxuuhqf|/ wkh lpsuryhphqw
lq frxqwu| î*v whupv ri wudgh dozd|v frpshqvdwhv iru wkh orvv ri h{sruw
yroxph/ vr wkdw üî è üø1

Zh fdq qrz dqdo|}h fkdqjhv lq frxqwu| î*v zhoiduh xqghu wkh srolf|
vfhqdulrv ghvfulehg deryh1 Frqvlghu ?uvw wkh fdvh lq zklfk 76î ' f/ l1h1 wkh
PVW uhjlph1 Wkh zhoiduh fkdqjh lv=

üî�5A ' òø Exå ýxä 76ø : f

Dv x lv xqdpeljxrxvo| qhjdwlyh/ üå ÷ f lv d qhfhvvdu| frqglwlrq iru üî�5A

wr eh qhjdwlyh= d prqhwdu| dqg h{fkdqjh udwh vkrfn lq frxqwu| ø fdq kxuw
frxqwu| î rqo| li wkh Shulskhu| dv d zkroh orvhv djdlqvw wkh Fhqwhu1

Lqwxlwlyho|/ frxqwu| ø*v ghydoxdwlrq lv ehjjdu0wk|0qhljkeru zkhq/ ?uvw/
frqvxphuv lq wkh Fhqwhu gr qrw shufhlyh vxevwdqwldo gl>huhqfhv ehwzhhq lp0
sruwv iurp frxqwu| ø ru î/ vr wkdw wkh Shulskhu| frxqwulhv* pdunhw vkduhv lq
wkh Fhqwhu duh kljko| vhqvlwlyh wr fkdqjhv lq sulfhv +ú lv vx!flhqwo| forvh wr
w,> vhfrqg/ wkh Shulskhu| dv d zkroh lv wrr vpdoo ylv0d0ylv wkh Fhqwhu wr uhds
vljql?fdqw frqvxpswlrq jdlqv iurp wkh lqfuhdvh lq Shulskhu|0zlgh hfrqrplf
dfwlylw| lq wkh vkruw uxq +òå lv uhodwlyho| vpdoo,> dqg/ wklug/ wkhuh lv olwwoh
vxevwlwxwdelolw| ehwzhhq Fhqwhu dqg Shulskhu| jrrgv +4 lv uhodwlyho| vpdoo,/
vr wkdw wkh lpsuryhphqw lq frxqwu| î*v whupv ri wudgh djdlqvw frxqwu| ø
fdqqrw jr wrr idu lq r>vhwwlqj wkh ghwhulrudwlrq ri frxqwu| î*v whupv ri wudgh
djdlqvw wkh Fhqwhu165

65Wkh QEHU zrunlqj sdshu yhuvlrq ri wklv sdshu +Fruvhwwl/ Shvhqwl/ Urxelql dqg Wlooh
+4<<<,, lqfoxghv d vlpsol?hg prgho ri frpshwlwlyh ghydoxdwlrqv dorqj wkhvh olqhv1
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Wkh vljq ri xå zloo vlploduo| ghwhuplqh wkh zhoiduh lqfhqwlyhv iru frxq0
wu| î wr hqjlqhhu d ghydoxdwlrq diwhu wkh qrplqdo vkrfn lq frxqwu| ø1 E|
uhduudqjlqj wkh deryh h{suhvvlrq/ frxqwu| î zloo suhihu d uhjlph [ ryhu d
uhjlph ] li wkh iroorzlqj frqglwlrq krogv=
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Li wkh h{suhvvlrq lq vtxduhg eudfnhwv lv srvlwlyh/ frxqwu| î dozd|v suhihuv
wkh uhjlph lqyroylqj wkh odujhvw prqhwdu| h{sdqvlrq/ zklfk lv GHY1 Li wkh
lqhtxdolw| vljq lv uhyhuvhg/ wkh ehvw rswlrq iru î lv lqvwhdg wr pdlqwdlq wkh
shj zlwk wkh Fhqwhu1 Qrw vxusulvlqjo|/ grlqj qrwklqj +PVW, lv dozd|v grp0
lqdwhg/ e| hlwkhu SHJ ru GHY1

Lqwhusuhwlqj wkh h{suhvvlrq +44,/ frxqwu| ø*v ghydoxdwlrq lv cfrqwdjlrxv*
rqo| zkhq frxqwu|î*v whupv ri wudgh h{whuqdolwlhv duh qhjoljleoh= iru lqvwdqfh/
zkhq doo qdwlrqdo jrrgv duh kljko| vxevwlwxwdeoh zruogzlgh/ ru zkhq frxqwu|
î lv vx!flhqwo| odujh uhodwlyh wr lwv wudglqj sduwqhuv1 Wkh nh| frqfoxvlrq
ri rxu dqdo|vlv fdq wkxv eh vwdwhg dv iroorzv= li wkh ghjuhh ri h{fkdqjh0udwh
sdvv0wkurxjk lv udwkhu kljk/ wkhuh lv d qrq0qhjoljleoh udqjh ri hodvwlflw| ydoxhv
iru zklfk frxqwu| î grhv qrw kdyh d zhoiduh lqfhqwlyh wr pdwfk frxqwu| ø*v
ghydoxdwlrq1

Dq lpsruwdqw hpslulfdo lpsolfdwlrq ri rxu dqdo|vlv lv wkdw/ wr wkh h{whqw
wkdw h{fkdqjh udwh ghydoxdwlrqv kdyh dq lpsdfw rq uhodwlyh sulfhv dffruglqj
wr wkh suhglfwlrq ri wkh odz ri rqh sulfh/ lqwud0Shulskhu| wudgh uhgxfhv wkh ulvn
ri h{fkdqjh udwh frqwdjlrq iurp frxqwu| ø wr frxqwu| î1 Lq idfw/ lw lv srvvleoh
wr frqvwuxfw d prgl?hg vhwxs lq zklfk krxvhkrogv lq wkh Shulskhu| frxqwulhv
frqvxph rqo| jrrgv surgxfhg lq wkh Fhqwhu dqg lq wkhlu rzq frxqwu|/66

vr wkdw wkh rqo| olqn ehwzhhq frxqwu| ø dqg frxqwu| î lv wkurxjk h{sruw
frpshwlwlrq lq wkh Fhqwhu pdunhw1

Lq vxfk d fdvh/ d ghydoxdwlrq e| frxqwu| ø vwloo uhgxfhv wkh pdunhw vkduh
ri frxqwu| î*v h{sruwv lq wkh Fhqwhu/ exw qr orqjhu kdv d gluhfw ehqh?fldo
h>hfw rq frxqwu|î*v whupv ri wudgh1 Wkh ghydoxdwlrq wkhq kdv d pruh dgyhuvh
lpsdfw rq wkh zhoiduh ri frxqwu| î wkdq lq wkh fdvh zlwk d gluhfw wudgh olqn1
Frxqwu| î dovr kdv d vwurqjhu lqfhqwlyh wr ghydoxh lq wxuq= dv frxqwu| î
grhv qrw lpsruw dq| jrrgv iurp frxqwu| ø/ d prqhwdu| h{sdqvlrq grhv qrw
uhvxow lq d ghwhulrudwlrq ri lwv whupv ri wudgh ylv0d0ylv frxqwu| ø1 \hw/ hyhq
lq wkh prgho zlwkrxw lqwud0Shulskhu| wudgh wkh srvvlelolw| uhpdlqv wkdw wkh

66Lq wkh frqvxpswlrq edvnhw iru wkh krxvhkrogv lq wkh shulskhu| frxqwulhv/ FDS dqg FES
duh uhsodfhg e| FDD dqg FEE uhvshfwlyho|1 D ghwdlohg dqdo|vlv lv dydlodeoh xsrq uhtxhvw1

56



dgyhuvh lpsdfw ri lq dwlrq lq frxqwu| î eh odujh hqrxjk wr r>vhw wkh jdlq
ri ghihqglqj lwv h{sruw pdunhw vkduh lq wkh Fhqwhu1

9 Wkh uroh ri ghyldwlrqv iurp wkh odz ri rqh
sulfh

Dv hpskdvl}hg lq wkh suhylrxv vhfwlrq/ wkh dvvxpswlrqv derxw ?upv* sulf0
lqj ehkdylru dqg h{fkdqjh udwh sdvv0wkurxjk duh nh| wr rxu uhvxowv1 Lq wklv
vhfwlrq zh uh0ylvlw rxu dqdo|vlv xqghu wkh dvvxpswlrq wkdw/ lq wkh vkruw uxq/
sulfhv duh suhghwhuplqhg lq whupv ri wkh ex|hu *v fxuuhqf|167 Lq rwkhu zrugv/
vkruw0uxq fkdqjhv lq wkh qrplqdo h{fkdqjh udwh duh qrw wudqvplwwhg wr frq0
vxphu sulfhv deurdg/ exw devruehg e| wkh surgxfhu*v sur?w pdujlqv1 Wkh
devhqfh ri h{fkdqjh udwh sdvv0wkurxjk lpsolhv wkdw wkh odz ri rqh sulfh grhv
qrw qhfhvvdulo| krog dfurvv qdwlrqdo pdunhwv iroorzlqj prqhwdu| vkrfnv168

Xqghu wklv qhz dvvxpswlrq/ d fhqwudo uhvxow ri wkh suhylrxv vhfwlrq lv wxuqhg
xsvlgh grzq= frxqwu| î dozd|v kdv dq lqfhqwlyh wr pdwfk frxqwu| ø*v gh0
ydoxdwlrq djdlqvw wkh Fhqwhu/ dv lwv frqvxpswlrq xwlolw| grhv qrw fkdqjh exw
udwkhu lwv oderu h>ruw glvxwlolw| zruvhqv1

Zkhq sulfhv duh vhw lq wkh ex|hu*v fxuuhqf|/ wkh fxuuhqw dffrxqw grhv
qrw uhvsrqg wr qrplqdo vkrfnv lq frxqwu| ø/ vr wkdw wkhvh kdyh qr orqj0uxq
h>hfwv169 Vlqfh doo frqvxphu sulfhv duh frqvwdqw lq wkh vkruw uxq/ dq lqfuhdvh
lq qrplqdo edodqfhv lq frxqwu| ø udlvhv uhdo edodqfhv dqg gulyhv xs frxqwu|
ø frqvxpswlrq rqh0wr0rqh/ exw kdv qr h>hfw rq frqvxpswlrq lq wkh uhvw ri
wkh zruog1 Qrwh wkdw/ dw frqvwdqw uhodwlyh sulfhv/ krxvhkrogv lq frxqwu| ø
lqfuhdvh frqvxpswlrq v|pphwulfdoo| dfurvv doo jrrgv1 Wkxv/ wr vdwlvi| wkh
dgglwlrqdo ghpdqg iurp ø/ rxwsxw pxvw lqfuhdvh zruogzlgh lq sursruwlrq wr
wkh fkdqjh lq qrplqdo edodqfhv1

Irupdoo|/ zh fdq zulwh=

Sæ ' 76æ +æ ' +` ' 76` æ ' øcîcä

67Dv d uhplqghu/ S mn +}, duh suhghwhuplqhg iru doo m> n @ D>E>F1
68Wkh ghpdqg hodvwlflwlhv ehlqj wkh vdph lq doo pdunhwv/ wkh odz ri rqh sulfh krogv h{

dqwh1
69Irupdoo|/ çeD @ çeE @ çeF @ 3/ çfS ý çfF @ çsSS ý çsFF ý çhS @ ç|S ý ç|F @ 3/

çfD ý çfE @ çsDD ý çsEE ý
ý
çhD ý çhEü @ ç|D ý ç|E @ 31 Lw lv zruwk hpskdvl}lqj wkdw wklv

uhvxow lv d frqvhtxhqfh ri rxu dvvxpswlrq ri d orjdulwkplf xwlolw| iru frqvxpswlrq1 Wr0
jhwkhu zlwk vhyhudo rwkhu jhqhudol}dwlrqv/ wkh h{whqvlrq ri rxu iudphzrun wr dq hodvwlflw|
ri lqwhuwhpsrudo vxevwlwxwlrq gl>huhqw iurp xqlw| lv ohiw wr ixwxuh frqwulexwlrqv1
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Pruhryhu/ lw fdq eh vkrzq wkdw h{fkdqjh udwh ghsuhfldwlrq lv jlyhq e|=

7eæ ' 76æ

Dv lq hdfk frxqwu| frqvxpswlrq rqo| uhvsrqgv wr grphvwlf prqh|/ e| gh0
ydoxlqj lwv rzq fxuuhqf| dq| frxqwu| lv deoh wr lqfuhdvh lwv rzq frqvxpswlrq/
udlvlqj rxwsxw sursruwlrqdoo| zruogzlgh1

Iurp wkhvh uhvxowv/ lw lv vwudljkwiruzdug wr ghulyh wkh zhoiduh h>hfw lq
frxqwu| æ=

üæ ' 76æ ý w ý �
w

76`

Qrwh wkdw/ li doo frxqwulhv h{sdqg wkhlu prqh| vxsso| v|pphwulfdoo|/ wkh| doo
ehqh?w e| 76`*w1 Li krzhyhu d vlqjoh frxqwu| grhv qrw h{sdqg lwv prqh|
vxsso| dorqj zlwk wkh rwkhuv/ wkdw frxqwu| lv xqdpeljxrxvo| zruvh r>/ vlqfh
lwv uhvlghqwv pxvw vxsso| pruh oderu dw dq xqfkdqjhg frqvxpswlrq ohyho1

Wkh suhylrxv h{suhvvlrqv lpso| wkdw wkh PVW dqg SHJ uhjlphv duh
lghqwlfdo/ dqg frxqwu| î lv xqdpeljxrxvo| zruvh0r> zkhq lw sxuvxhv hlwkhu
ri wkhvh srolf| rswlrqv=

üî�5A/ è,B ' ý
w ý �
w
òøòå 76

ø ÷ f

Rqo| zkhq frxqwu| î fkrrvhv wkh rswlrq GHY + 76î ' 76ø, lw lv deoh wr
dfklhyh d zhoiduh jdlq=

üî#,V ' 76ø ý w ý �
w
òå 76

ø :
�

w
76ø : f

Lqwxlwlyho|/ zkhq sulfhv duh vhw lq wkh ex|hu*v fxuuhqf|/ d prqhwdu| h{0
sdqvlrq e| frxqwu| ø uhvxowv lq erwk d qrplqdo dqg d uhdo ghydoxdwlrq ri
lwv fxuuhqf|1 D ghydoxdwlrq wkxv udlvhv wkh uhdo uhyhqxh iurp h{sruwv/ wr wkh
ehqh?w ri wkh krxvhkrogv ri frxqwu| ø1 Dw wkh vdph wlph/ lw uhgxfhv wkh
uhdo uhyhqxh iurp qhw h{sruwv v|pphwulfdoo| lq doo rwkhu frxqwulhv1 Frxq0
wu| ø*v ghydoxdwlrq lv wkhuhiruh ehjjdu0wk|0qhljkeru1 Ehfdxvh ri wkh idoo lq
h{sruw uhyhqxhv dqg sur?wv/ wkh krxvhkrogv lq wkh frxqwulhv wkdw gr qrw gh0
ydoxh duh uhtxluhg wr zrun pruh wr vxvwdlq wkh lqlwldo ohyho ri frqvxpswlrq1
Wkh frqfoxvlrqv duh txlwh vwulnlqj uhodwlyh wr wkrvh ghulyhg xqghu wkh odz ri
rqh sulfh= e| v|pphwulfdoo| ghydoxlqj/ erwk Shulskhu| frxqwulhv fdq lqfuhdvh
wkhlu zhoiduh dw wkh h{shqvh ri wkh Fhqwhu1
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Qrwlfh wkdw/ zkhq wkh odz ri rqh sulfh grhv qrw krog/ wkh lqfhqwlyh iru
frxqwu| î wr pdwfk frxqwu| ø*v ghydoxdwlrq hqwluho| uh hfwv lwv gluhfw wudgh
olqndjh zlwk frxqwu| ø1 Li wkh Shulskhu| frxqwulhv glg qrw wudgh zlwk hdfk
rwkhu dqg zhuh rqo| olqnhg wkurxjk wkh Fhqwhu/ frxqwu| î zrxog eh xqd>hfwhg
e| frxqwu| ø*v ghydoxdwlrq dqg zrxog kdyh qr lqfhqwlyh wr uhvsrqg1

Wklv lv ehfdxvh/ lq wkh devhqfh ri lqwud0Shulskhu| wudgh/ d ulvh lq frxqwu|
ø*v prqh| vxsso| ohdgv krxvhkrogv wr lqfuhdvh wkhlu sxufkdvhv ri frqvxps0
wlrq jrrgv/ ri zklfk frxqwu| î jrrgv duh qrw sduw1 Doo frqvxphu sulfhv
ehlqj suhvhw/ frxqwu| î*v frqvxpswlrq lq wkh vkruw uxq ghshqgv rqo| rq lwv
qrplqdo edodqfhv1 Dv frxqwu| î*v krxvhkrogv rqo| surgxfh iru wkhlu rzq
frqvxpswlrq ru wr h{sruw wrzdugv wkh Fhqwhu/ frxqwu| î*v rxwsxw lq wkh
vkruw uxq ghshqgv rq lwv rzq prqhwdu| vwdqfh/ dorqj zlwk wkh Fhqwhu*v=

Sî ' 76îc +î ' òå 76
î n E�ý òå ä 76ä1

Frxqwu| î lv wkhuhiruh hqwluho| lqvxodwhg iurp wkh ghydoxdwlrq lq frxqwu| ø1
Wkhuh lv qr ehjjdu0wk|0qhljkeru h>hfw/ dqg qr lqfhqwlyh wr ghydoxh lq wxuq1

Qrwh wkdw wkh uroh ri lqwud0Shulskhu| wudgh lq ghwhuplqlqj frxqwu| î*v
lqfhqwlyh wr pdwfk frxqwu| ø*v ghydoxdwlrq fuxfldoo| ghshqgv rq zkhwkhu
wkh odz ri rqh sulfh krogv ru qrw1 D gluhfw wudgh olqn zlwklq wkh Shulskhu|
uhgxfhv wkh lqfhqwlyh iru frxqwu| î wr ghydoxh zkhq wkhuh lv ixoo h{fkdqjh0
udwh sdvv0wkurxjk/ zkhuhdv wkh rssrvlwh lv wuxh zkhq wkhuh lv qr sdvv0wkurxjk
dw doo1

: Frqfoxvlrqv
Wklv sdshu kdv uhfrqvlghuhg wkh orjlfdo irxqgdwlrqv ri frpshwlwlyh ghydoxd0
wlrqv e| vwxg|lqj wkh lqwhuqdwlrqdo wudqvplvvlrq ri h{fkdqjh udwh vkrfnv lq
d frkhvlyh fkrlfh0wkhruhwlf iudphzrun1 Zh kdyh dqdo|}hg erwk wkh lpsdfw ri
d ghydoxdwlrq e| d frxqwu| rq lwv qhljkeruv/ dqg wkh lqfhqwlyh iru wkhp wr
ghydoxh lq wxuq1

Zkloh vhyhudo srvlwlyh suhglfwlrqv ri rxu dqdo|vlv duh frqvlvwhqw zlwk wkh
wudglwlrqdo srolf| prgho ri frpshwlwlyh ghydoxdwlrqv/ rxu dvvhvvphqw ri wkhlu
qrupdwlyh lpsolfdwlrqv lv lq jhqhudo vkduso| gl>huhqw iurp wkh frqyhqwlrqdo
ylhz1 Iru lqvwdqfh/ li wkh Pduvkdoo0Ohuqhu0Urelqvrq frqglwlrqv krog/ rxu
prgho suhglfwv wkdw d ghydoxdwlrq e| rqh frxqwu| wudqvodwhv lqwr d uhgxfwlrq
ri hpsor|phqw dqg d fxuuhqw dffrxqw gh?flw deurdg1 \hw/ lw grhv qrw suhglfw
wkdw vxfk d ghydoxdwlrq lv ehjjdu0wk|0qhljkeru/ l1h1 wkdw lw uhgxfhv wkh xwlolw|
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ri wkh qdwlrqdo uhsuhvhqwdwlyh krxvhkrog lq qhljkerulqj frxqwulhv1 Nh| wr
wklv uhvxow lv wkh idfw wkdw qhljkeru frxqwulhv ehqh?w iurp dq lpsuryhphqw
lq wkhlu whupv ri wudgh9 dq lvvxh ryhuorrnhg e| wkh vwdqgdug rshq0hfrqrp|
prgho1 Lq whupv ri zhoiduh/ wkh lpsuryhphqw ri wkh whupv ri wudgh fdq pruh
wkdq r>vhw wkh uhgxfwlrq lq rxwsxw1

Vshfl?fdoo|/ zkhq wkh ghjuhh ri h{fkdqjh udwh sdvv0wkurxjk lv kljk/ d
ghydoxdwlrq doorzv grphvwlf surgxfhuv wr lqfuhdvh wkhlu pdunhw vkduhv lq d
wklug frxqwu| dw wkh h{shqvh ri rwkhu frpshwlwruv1 \hw d kljk ghjuhh ri sdvv0
wkurxjk dovr wudqvodwhv lqwr d idoo lq wkhlu uhodwlyh sulfhv1 Ehfdxvh ri wkh
odwwhu h>hfw/ elodwhudo wudgh ehwzhhq frxqwulhv zklfk frpshwh lq wkh zruog
hfrqrp| uhgxfhv wkh lqfhqwlyh wr uhvruw wr h{fkdqjh udwh srolf| dv d phdqv
wr hqkdqfh frpshwlwlyhqhvv1

Frqyhuvho|/ d orz ghjuhh ri sdvv0wkurxjk lqfuhdvhv wkh olnholkrrg wkdw d
ghydoxdwlrq eh frpshwlwlyh/ exw iru uhdvrqv wkdw duh vxevwdqwldoo| gl>huhqw
iurp wkh rqhv kljkoljkwhg e| wkh wudglwlrqdo prgho1 Dv uhodwlyh sulfhv lq
qdwlrqdo fxuuhqflhv duh lqvxodwhg iurp h{fkdqjh udwh pryhphqwv/ d ghydox0
dwlrq udlvhv h{sruwhuv* sur?wv dqg grphvwlf uhdo lqfrphv/ vr wkdw grphvwlf
krxvhkrogv fdq lqfuhdvh wkhlu frqvxpswlrq1 Vlqfh wkh kljkhu ghpdqg lv phw
e| iruhljq surgxfhuv dw xqfkdqjhg frqvxphu sulfhv/ wkh| h{shulhqfh d orvv lq
vdoh uhyhqxh1 D ghydoxdwlrq lv wkhuhiruh ehjjdu0wk|0qhljkeru dv lw lpsolhv wkdw
iruhljq surgxfhuv pxvw qrz zrun pruh iru dq| jlyhq ohyho ri frqvxpswlrq1

Prylqj wrzdug d frpsuhkhqvlyh wkhru| ri frpshwlwlyh ghydoxdwlrqv/ d ihz
dgglwlrqdo lvvxhv frxog eh vwxglhg e| h{whqglqj rxu iudphzrun1 Dq lpsruwdqw
rqh ohiw wr ixwxuh uhvhdufk/ iru lqvwdqfh/ frqfhuqv wkh zhoiduh lpsolfdwlrqv ri
h{fkdqjh udwh pryhphqwv lq wkh suhvhqfh ri h{whuqdo ghew ghqrplqdwhg lq iru0
hljq fxuuhqf| dqg qrplqdo uljlglwlhv1 Dovr/ e| uhsodflqj wkh shuihfw0iruhvljkw
dssurdfk zlwk d ixoo vwrfkdvwlf dqdo|vlv lw zloo eh srvvleoh wr dffrxqw iru wkh
h>hfwv ri h{fkdqjh udwh ulvn rq ?upv* sulflqj ehkdylru dqg frqvxphu door0
fdwlrq1 \hw/ wkh qh{w fuxfldo vwhs lq wkh dqdo|vlv zloo frqvlvw ri dgrswlqj
d jdph0wkhruhwlfdo dssurdfk/ vr dv wr irfxv pruh gluhfwo| rq vwudwhjlf lq0
whudfwlrqv dqg qrq0frrshudwlyh htxloleuld dfurvv frxqwulhv1 Wkh vwuxfwxuh ri
lqwhuqdwlrqdo vslooryhuv dqg wkh plfur0irxqgdwlrqv ri wkh phfkdqlvp ri srolf|
wudqvplvvlrq glvfxvvhg lq wklv sdshu duh phdqw wr surylgh wkh exloglqj eorfnv
iru d ghyhorsphqw ri wkh dqdo|vlv lq vxfk gluhfwlrq1
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Uhihuhqfhv
^4` Edlj/ Wdlpxu/ dqg Lodq Jrogidmq +4<<;, 3Ilqdqfldo pdunhw frqwdjlrq lq

wkh Dvldq fulvlv4/ Lqwhuqdwlrqdo Prqhwdu| Ixqg Zrunlqj Sdshu Vhulhv1

^5` Exlwhu/ Zloohp/ Jldqfduor Fruvhwwl dqg Sdror Shvhqwl +4<<; d,1 Ilqdq0
fldo pdunhwv dqg Hxurshdq prqhwdu| frrshudwlrq1 Wkh ohvvrqv ri wkh
4<<50<6 H{fkdqjh Udwh Phfkdqlvp fulvlv1 Fdpeulgjh/ XN= Fdpeulgjh
Xqlyhuvlw| Suhvv1

^6` Exlwhu/ Zloohp/ Jldqfduor Fruvhwwl dqg Sdror Shvhqwl +4<<; e,1 3Lqwhu0
suhwlqj wkh HUP fulvlv= frxqwu|0vshfl?f dqg v|vwhplf lvvxhv14 Sulqfhwrq
Vwxglhv lq Lqwhuqdwlrqdo Ilqdqfh Qr1;7/ Lqwhuqdwlrqdo Ilqdqfh Vhfwlrq/
Sulqfhwrq Xqlyhuvlw|/ Pdufk1

^7` Fdoyr/ Jxloohupr +4<<;,1 3Xqghuvwdqglqj wkh Uxvvldq yluxv +zlwk vshfldo
uhihuhqfh wr Odwlq Dphulfd,4/ Xqlyhuvlw| ri Pdu|odqg/ plphr1

^8` Fdoyr/ Jxloohupr/ dqg Hqultxh Phqgr}d +4<<:,1 3Udwlrqdo frqwdjlrq
dqg wkh joredol}dwlrq ri vhfxulwlhv pdunhwv/4 plphr/ Rfwrehu1

^9` Fdudpd}}d/ Iudqfhvfr/ Oxfd Ulffl dqg Udqlo Vdojdgr +4<<<,1 3Wudgh
dqg ?qdqfldo frqwdjlrq lq fxuuhqf| fulvhv/4 Lqwhuqdwlrqdo Prqhwdu| Ixqg
Zrunlqj Sdshu Vhulhv/ iruwkfrplqj1

^:` Fkdul Y1Y1 dqg Sdwulfn Nhkrh +4<<:,1 3Krw prqh|14 Qdwlrqdo Exuhdx
ri Hfrqrplf Uhvhdufk Zrunlqj Sdshu Qr1933:/ Dsulo1

^;` Fruvhwwl/ Jldqfduor/ dqg Sdror Shvhqwl +4<<:,1 3Zhoiduh dqg pdfurhfr0
qrplf lqwhughshqghqfh14 Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk Zrun0
lqj Sdshu Qr1963:/ Ghfhpehu1

^<` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl/ dqg Qrxulho Urxelql +4<<< d,1 3Zkdw
fdxvhg wkh Dvldq fxuuhqf| dqg ?qdqfldo fulvlvB4 Mdsdq dqg wkh Zruog
Hfrqrp|/ iruwkfrplqj1

^43` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl/ dqg Qrxulho Urxelql +4<<< e,1 3Sd0
shu wljhuvB D prgho ri wkh Dvldq fulvlv14 Hxurshdq Hfrqrplf Uhylhz/
iruwkfrplqj1
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^44` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl/ Qrxulho Urxelql dqg Fìgulf Wlooh
+4<<<,1 3Frpshwlwlyh ghydoxdwlrqv= d zhoiduh0edvhg dssurdfk14 Qdwlrqdo
Exuhdx ri Hfrqrplf Uhvhdufk Zrunlqj Sdshu Qr19;;</ Mdqxdu|1

^45` Ghyhuhx{/ Plfkdho/ dqg Fkduohv Hqjho +4<<;,1 3Il{hg yv1  rdwlqj h{0
fkdqjh udwhv= krz sulfh vhwwlqj d>hfwv wkh rswlpdo fkrlfh ri h{fkdqjh0
udwh uhjlph/4 Xqlyhuvlw| ri Zdvklqjwrq/ plphr1

^46` Gud}hq/ Doodq +4<<;,1 3Srolwlfdo frqwdjlrq lq fxuuhqf| fulvhv/4 Xqlyhuvlw|
ri Pdu|odqg/ plphr1

^47` Hlfkhqjuhhq/ Eduu|/ DqguhzN1 Urvh dqg Fkduohv Z|sorv} +4<<9,1 3Frq0
wdjlrxv fxuuhqf| fulvhv14 Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk Zrun0
lqj Sdshu Qr189;4/ Mxo|1

^48` Hlfkhqjuhhq/ Eduu|/ dqg Fkduohv Z|sorv} +4<<6,1 3Wkh xqvwdeoh HPV14
Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw| 4/ ss18404761

^49` Ihuqdog/ Mrkq/ Kdol Hglvrq dqg Sudndvk Orxqjdql +4<<;,1 3Zdv Fklqd
wkh ?uvw grplqrB Dvvhvvlqj olqnv ehwzhhq Fklqd dqg wkh uhvw ri hphujlqj
Dvld14 Ihghudo Uhvhuyh Erdug/ Lqwhuqdwlrqdo Ilqdqfh Glvfxvvlrq Sdshu
Qr1937/ Pdufk1

^4:` Iruehv/ Nulvwlq/ dqg Urehuwr Uljrerq +4<<;,1 3Phdvxulqj vwrfn pdunhw
frqwdjlrq= frqfhswxdo lvvxhv dqg hpslulfdo whvwv/4 PLW/ plphr

^4;` Jolfn/ Uhxyhq/ dqg Dqguhz N1 Urvh +4<<;, 3Frqwdjlrq dqg wudgh= zk|
duh fxuuhqf| fulvhv uhjlrqdoB4 Fhqwuh iru Hfrqrplf Srolf| Uhvhdufk
Glvfxvvlrq Sdshu Qr14<7:1

^4<` Lqwhuqdwlrqdo Prqhwdu| Ixqg +4<<:,1 Zruog hfrqrplf rxworrn1 Lqwhulp
dvvhvvphqw1 Zdvklqjwrq/ GF= Lqwhuqdwlrqdo Prqhwdu| Ixqg/ Ghfhpehu1

^53` Lqwhuqdwlrqdo Prqhwdu| Ixqg +4<<;d,1 Zruog hfrqrplf rxworrn1 Zdvk0
lqjwrq/ GF= Lqwhuqdwlrqdo Prqhwdu| Ixqg/ Pd|1

^54` Lqwhuqdwlrqdo Prqhwdu| Ixqg +4<<;e,1 Lqwhuqdwlrqdo fdslwdo pdunhwv1
Zdvklqjwrq/ GF= Lqwhuqdwlrqdo Prqhwdu| Ixqg/ Vhswhpehu1

^55` Ndplqvn|/ Judflhod dqg Fduphq P1 Uhlqkduw +4<<:,1 3Wkh wzlq fulvhv=
wkh fdxvhv ri edqnlqj dqg edodqfh0ri0sd|phqwv sureohpv/4 plphr/ Ihg0
hudo Uhvhuyh Erdug1
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^56` Ndplqvn|/ Judflhod dqg Fduphq P1 Uhlqkduw +4<<;,1 3Rq fulvhv/ frq0
wdjlrq/ dqg frqixvlrq/4 plphr/ Xqlyhuvlw| ri Pdu|odqg1

^57` Nhqhq/ Shwhu E1 +4<;8,1 3Pdfurhfrqrplf wkhru| dqg srolf|= krz wkh
forvhg hfrqrp| zdv rshqhg/4 lq Urqdog Z1 Mrqhv dqg Shwhu E1 Nhqhq
+hgv1,/ Kdqgerrn ri lqwhuqdwlrqdo hfrqrplfv/ Yro1LL/ Dpvwhugdp= Qruwk0
Kroodqg/ ss195809:;1

^58` Olx/ Oljdqj/ Pdufxv Qrodqg/ Vkhupdq Urelqvrq/ dqg ]kl Zdqj +4<<;,1
3Dvldq frpshwlwlyh ghydoxdwlrqv14 Lqvwlwxwh iru Lqwhuqdwlrqdo Hfrqrplfv
Zrunlqj Sdshu <;051

^59` Pdvvrq/ Sdxo +4<<;,1 3Frqwdjlrq= prqvrrqdo h>hfwv/ vslooryhuv dqg
mxpsv ehwzhhq pxowlsoh htxloleuld/4 Lqwhuqdwlrqdo Prqhwdu| Ixqg/
plphr1

^5:` Qxunvh/ Udjqdu +4<77,1 Lqwhuqdwlrqdo fxuuhqf| h{shulhqfh1 Ohvvrqv ri
wkh lqwhu0zdu shulrg1 Jhqhyd= Ohdjxh ri Qdwlrqv1

^5;` Revwihog/ Pdxulfh/ dqg Nhqqhwk Urjr> +4<<8,1 3H{fkdqjh udwh g|qdp0
lfv uhgx{14 Mrxuqdo ri Srolwlfdo Hfrqrp| 436/ ss195709931

^5<` Revwihog/ Pdxulfh dqg Nhqqhwk Urjr> +4<<9,1 Irxqgdwlrqv ri lqwhuqd0
wlrqdo pdfurhfrqrplfv1 Fdpeulgjh/ PD= PLW Suhvv1

^63` Revwihog/ Pdxulfh dqg Nhqqhwk Urjr> +4<<;,1 3Ulvn dqg h{fkdqjh
udwhv4/ Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk Zrunlqj Sdshu Qr1 99<7/
Dxjxvw1

^64` Vdfkv/ Mh>uh|/ Ddurq Wruqhoo dqg Dqguhv Yhodvfr +4<<9,1 3Ilqdqfldo
fulvhv lq hphujlqj pdunhwv= wkh ohvvrqv ri 4<<814 Eurrnlqjv Sdshuv rq
Hfrqrplf Dfwlylw| Qr14/ 47:054:1

^65` Wlooh/ Fìgulf +4<<<,1 3Wkh uroh ri frqvxpswlrq vxevwlwxwdelolw| lq wkh
lqwhuqdwlrqdo wudqvplvvlrq ri vkrfnv/4 Ihghudo Uhvhuyh Edqn ri Qhz\run
Vwd> Uhsruw Qr19:/ Pdufk1
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