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Wklv sdshu h{dplqhv wkh h�hfw ri suhihuhqwldo wudgh djuhhphqwv rq wkh orfdwlrq ri iruhljq gluhfw lqyhvwphqw

+IGL, dqg vrfldo zhoiduh/ wdnlqj lqwr dffrxqw wkdw jryhuqphqwv pd| dgmxvw wkhlu wd{ srolf| wr frpshwh

iru IGL1 Wkhuh lv frqvlghudeoh hpslulfdo hylghqfh wkdw suhihuhqwldo wudgh djuhhphqwv/ vxfk dv iuhh0wudgh

duhdv +IWDv, dqg fxvwrpv xqlrqv +FXv,/ d�hfw IGL  rzv1 Iru lqvwdqfh/ wkh fuhdwlrq ri wkh Hxurshdq

fxvwrpv xqlrq lq 4<9; dqg hvshfldoo| wkh Vlqjoh Hxurshdq Dfw ri 4<;92;: zhuh dvvrfldwhg zlwk vljql�fdqw

lq rzv ri X1V1 dqg Mdsdqhvh IGL ^vhh/ iru lqvwdqfh/ Prwwd dqg Qrupdq +4<<9, dqg Sdlq +4<<:,`1 Lq rzv

zhuh sduwlfxoduo| vwurqj lq uhodwlyho| orz0frvw orfdwlrqv vxfk dv Luhodqg1 Vlplodu h�hfwv zhuh revhuyhg lq

wkh fdvh ri wkh Qruwk Dphulfdq Iuhh Wudgh Djuhhphqw +QDIWD,/ zklfk sduwlfxoduo| errvwhg IGL lqwr

Ph{lfr1 Vrph dxwkruv/ lqfoxglqj Hwklhu +4<<;,/ kdyh dujxhg wkdw dwwudfwlqj IGL zdv lq idfw rqh ri wkh pdlq

uhdvrqv zk| vrph frxqwulhv kdyh sxuvxhg vxfk djuhhphqwv1 Pdq| suhihuhqwldo wudgh djuhhphqwv/ lqfoxglqj

QDIWD/ h{solflwo| vwlsxodwh wkh uhprydo ri IGL uhylhz surfhgxuhv dqg rwkhu eduulhuv wr gluhfw lqyhvwphqw1

Dqrwkhu srvvleoh h�hfw lv wkdw wkh uhprydo ri lqwhuqdo wudgh eduulhuv pd| doorz frpsdqlhv wr udwlrqdol}h dqg

frqfhqwudwh surgxfwlrq lq orz0frvw orfdwlrqv zlwklq wkh suhihuhqwldo wudgh duhd1 Wklv zdv srlqwhg rxw/ iru

lqvwdqfh/ e| Hphuvrq hw do1 +4<;;,/ wkh Ur|do Frpplvvlrq +4<;8, dqg Sdlq +4<<:,1 Hpslulfdo hylghqfh ri

wklv h�hfw iru QDIWD lv irxqg e| Qlrvl +4<<7,1

Jlyhq wkh srwhqwldo ri suhihuhqwldo wudgh djuhhphqwv wr d�hfw wkh orfdwlrq fkrlfhv ri iruhljq lqyhvwruv/

jryhuqphqwv pd| �qg lw whpswlqj wr lqwhuyhqh wr wu| wr dwwudfw qhz �upv ru wr suhyhqw h{lvwlqj �upv

iurp ohdylqj1 Frpshwlwlrq iru IGL hvshfldoo| rq dq lqwud0uhjlrqdo edvlv lv zhoo grfxphqwhg/ dqg wkhuh lv

vrph hylghqfh wkdw lw kdv lqfuhdvhg lq olqh zlwk uhjlrqdo lqwhjudwlrq ^Erqg dqg Jxlvlqjhu +4<;8,`1 Wr d

vljql�fdqw h{whqw wklv frpshwlwlrq lv lqfhqwlyh0edvhg14 Dffruglqj wr XQFWDG ^+4<<9,/ Wdeoh LLL14`/ wkh xvh

ri �vfdo lqfhqwlyhv wr dwwudfw IGL�vxfk dv wd{ krolgd|v/ uhgxfwlrqv lq wkh vwdqgdug frusrudwh lqfrph wd{

udwh/ hwf1�kdv lqfuhdvhg lq Hxursh ehwzhhq wkh plg04<;3v dqg hduo| 4<<3v15 Wkh vwxg| uhsruwv d vlplodu

4Wkhuh pd| dovr eh dq h�hfw rq frusrudwh wd{hv1 Iru h{dpsoh/ Ehqdvv|0Txhuh hw do1 +5333, �qg wkdw lq wkh surfhvv ri

Hxurshdq lqwhjudwlrq qrplqdo dqg h�hfwlyh frusrudwh wd{ udwhv lq wkh HX kdyh ghfuhdvhg1
5Ri wkh 53 Hxurshdq frxqwulhv vxuyh|hg/ 49 surylghg uhgxfwlrqv ri vwdqgdug lqfrph0wd{ udwhv/ : surylghg wd{ krolgd|v/

43 r�huhg dffhohudwhg ghsuhfldwlrq/ 8 jdyh lqyhvwphqw dqg uhlqyhvwphqw doorzdqfhv/ 8 r�huhg ghgxfwlrqv iurp vrfldo vhfxulw|

frqwulexwlrqv/ < judqwhg vshfl�f ghgxfwlrqv rq jurvv hduqlqjv iru lqfrph wd{ sxusrvhv ru uhgxfwlrqv lq rwkhu wd{hv/ : surylghg

h{hpswlrqv iurp lpsruw gxwlhv dqg 9 r�huhg gxw| gudzedfnv1 Wkh rqo| lqvwuxphqw wkdw dsshduv wr kdyh ehhq xvhg ohvv zdv

dffhohudwhg ghsuhfldwlrq1
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wuhqg lq wkh Xqlwhg Vwdwhv dqg Fdqdgd1 Wkh pdlq remhfwlyhv sxuvxhg zlwk wkhvh lqfhqwlyhv dsshdu wr kdyh

fkdqjhg dv zhoo gxulqj wklv shulrg1 XQFWDG ^+4<<9,/ Wdeoh LLL17` dujxhv wkdw lq wkh HX dv zhoo dv lq wkh

Xqlwhg Vwdwhv dqg Fdqdgd pruh lqfhqwlyhv zhuh jlyhq wr vwlpxodwh IGL dqg h{sruwv dqg ihzhu zhuh jlyhq

iru vhfwrudo ghyhorsphqw dqg uhvwuxfwxulqj/ sulrulw| lqgxvwulhv/ dqg uhvhdufk dqg ghyhorsphqw1

H{dpsohv ri lqfhqwlyh0edvhg frpshwlwlrq lq Hxursh duh olvwhg lq Wdeoh 41 Wkhvh h{dpsohv vxjjhvw wkdw

pxowlqdwlrqdo �upv/ diwhu lghqwli|lqj srvvleoh orfdwlrqv iru d surmhfw/ vkrs durxqg iru wkh prvw dwwudfwlyh

frpelqdwlrq ri orfdwlrq0vshfl�f ixqgdphqwdov dqg lqfhqwlyhv ^vhh dovr Rpdq +5333,`1 Lq wkh XQFWDG

vxuyh|/ Vdpvxqj r�huhg dv nh| idfwruv lq xhqflqj lwv ghflvlrq wr lqyhvw lq Hqjodqg +l, dffhvv wr wkh Hxurshdq

vlqjoh pdunhw> +ll, kljk oderu surgxfwlylw| dqg frpshwlwlyh zdjh udwhv> +lll, dq dwwudfwlyh lqfhqwlyh sdfndjh>

dqg +ly, jrrg wudqvsruw lqiudvwuxfwxuh wr pdunhwv1 Phufhghv0Ehq} dqg Vzdwfk jdyh doprvw h{dfwo| wkh vdph

uhdvrqv iru wkhlu fkrlfh ri orfdwlqj lq Iudqfh/ dv glg Irug dqg Yronvzdjhq iru wkhlu ghflvlrq wr orfdwh lq

Vsdlq1 Wkh ghvluh wr vxsso| wkh Hxurshdq pdunhw iurp d vlqjoh orz0frvw orfdwlrq zlwklq wkh HX surylglqj

vljql�fdqw lqfhqwlyhv dovr dsshduv lq pdq| ri wkh rwkhu h{dpsohv olvwhg lq wkh XQFWDG vxuyh| ^XQFWDG

+4<<9,/ Er{hv LLL17 wr LLL18`1

Pdq| revhuyhuv kdyh qrwhg wkdw frpshwlwlrq iru IGL pd| uhvhpeoh d sulvrqhu*v glohppd zlwk frxqwulhv

vhwwlqj wd{hv wrr orz ru r�hulqj h{fhvvlyh lqfhqwlyhv ^vhh Klqhv +4<<:,/ Zlovrq +4<<<, dqg Jrugrq dqg Klqhv

+5335, iru vxuyh|v`1 Uhfhqwo| erwk wkh HX dqg wkh RHFG kdyh ghyhorshg vwdqgdugv iru jrrg ehkdylru

lq lqwhuqdwlrqdo wd{dwlrq wkdw zrxog uhtxluh wkh uhprydo ri wd{ lqfhqwlyhv iru IGL ^vhh Nhhq +4<<<, iru d

glvfxvvlrq`1 Qhyhuwkhohvv/ suhihuhqwldo wudgh djuhhphqwv w|slfdoo| rqo| uhvwulfw wkh xvh ri +vrph, wudgh srolf|

lqvwuxphqwv/ exw gr qrw vshfli| krz wkh vljqdwrulhv duh wr fkrrvh rwkhu lqvwuxphqwv/ vxfk dv frusrudwh wd{hv/

lqyhvwphqw vxevlglhv dqg/ lq wkh fdvh ri dq IWD/ wdul�v djdlqvw wklug frxqwulhv1 Wklv udlvhv vhyhudo lqwhuhvwlqj

txhvwlrqv1 Iru lqvwdqfh/ krz zloo d suhihuhqwldo wudgh djuhhphqw d�hfw wkh phpehu frxqwulhv* wd{hv2vxevlglhv

rq IGL dqg wdul�v djdlqvw qrqphpehuvB Krz zloo lw d�hfw orfdwlrq fkrlfhvB Zloo srwhqwldo h!flhqf| jdlqv

iurp iuhh wudgh eh r�vhw e| lqh!flhqwo| kljk IGL lqfhqwlyhvB Duh wkhuh dq| gl�huhqfhv ehwzhhq IWDv dqg

FXv lq wklv uhvshfw/ l1h1/ grhv wkh dgrswlrq ri frpprq h{whuqdo wdul�v r�hu ehqh�wv uhodwlyh wr kdylqj hdfk

phpehu frxqwu| vhw lwv rzq h{whuqdo wdul�vB

Wkh sxusrvh ri wklv sdshu lv wr ghyhors d vlpsoh prgho lq zklfk vrph ri wkhvh txhvwlrqv fdq eh h{dp0

lqhg1 L frqvlghu wkuhh frxqwulhv�wzr ri wkhp uhsuhvhqwlqj srwhqwldo phpehuv ri d IWD ru FX/ wkh rwkhu
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Table 1: Examples of Foreign Direct Investment and  
Financial Incentives in the EU 

 
 

City, Country Year Company Other Locations 
Considered  

Total State 
Financial 
Incentives 
(million $) 

Company 
Investment                            
(million $) 

Financal  
Ince ntives  
per Job ($)  

New Castle 
upon Tyne, UK 

1995 Siemens Austria, Germany, 
Ireland, Portugal, 
Singapore 

76.92 1,428.6 51,280 

Hambach, 
Lorraine, France 1995 

Mercedes-Benz, 
Swatch 

Austria, Belgium, 
Czech Republic, 
Germany, Italy, 
Switzerland  

111 370 n/a 

Castle Bromwich, 
Birmingham, 
Whitley, UK 

1995 Jaguar Detroit, USA 128.72 767 128,720 

North-East 
England 

1994/95 Samsung France, Germany, 
Portugal, 
Spain  

89 690.3 29,675 

Setubal, 
Portugal 

1991 Ford, 
Volkswagen 

UK, Spain 483.5 2,603 254,451 

 
Source: data drawn from UNCTAD (1996), Table III.6. 



uhsuhvhqwlqj wkh uhvw ri wkh zruog�dqg d iruhljq lqyhvwru zlwk prqrsro| srzhu zkr kdv d fkrlfh ri orfdwlqj

d sodqw lq rqh ru pruh ri wkh srwhqwldo phpehu frxqwulhv ru vhuylqj wkhp yld h{sruwv iurp dq h{lvwlqj sodqw

lq wkh uhvw ri wkh zruog1 Zkhq wzr frxqwulhv irup d IWD/ wkh| holplqdwh wkhlu lqwhuqdo wdul�v exw frqwlqxh

wr fkrrvh wd{hv rq wkh �up*v sur�w dqg wkhlu rzq wdul�v djdlqvw wkh wklug frxqwu| qrq0frrshudwlyho|1 Li wzr

frxqwulhv irup d FX/ wkh| vhohfw d frpprq h{whuqdo wdul� dqg khqfh frpshwh rqo| lq wd{hv1 Wkxv wkh forvhu

wkh lqwhjudwlrq ehwzhhq wkh wzr frxqwulhv/ wkh pruh srolf| lqvwuxphqwv wkh| jlyh xs1

Lq wklv iudphzrun/ L ghulyh frqglwlrqv xqghu zklfk d IWD ohdgv wr fkdqjhv lq wkh sdwwhuq ri IGL

dqg lq wd{hv dqg h{whuqdo wdul�v dqg lghqwli| wkh dvvrfldwhg zhoiduh h�hfwv1 Dprqj rwkhu wklqjv/ L vkrz

wkdw d IWD pd| lqgxfh IGL1 Zkhwkhu wklv udlvhv ru orzhuv zhoiduh lv vkrzq wr ghshqg rq wkh uhodwlyh

vl}h ri wkh h!flhqf| jdlq iurp lqwhjudwlrq dqg wkh uhyhqxh orvv dvvrfldwhg zlwk wd{ frpshwlwlrq1 Xqghu

fhuwdlq frqglwlrqv d IWD grhv qrw ohdg wr IGL/ hyhq wkrxjk IGL zrxog eh zhoiduh lpsurylqj1 Wklv pd|

kdsshq/ ehfdxvh htxloleulxp h{whuqdo wdul�v duh wrr orz lq htxloleulxp wr lqgxfh IGL/ ru ehfdxvh wkhuh duh

pxowlsoh htxloleuld dqg frxqwulhv duh vwxfn lq rqh wkdw grhv qrw vxssruw IGL1 D FX/ e| uhtxlulqj frxqwulhv

wr frruglqdwh rq d frpprq h{whuqdo wdul�/ pd| wkhq lqgxfh IGL dqg udlvh zhoiduh1

Wkh sdshu iroorzv lq wkh wudglwlrq ri wkh jurzlqj olwhudwxuh rq IGL dqg uhfhqw sdshuv rq wd{ frpshwlwlrq

iru IGL/ zklfk vwuhvv wkh glvfuhwh qdwxuh ri �upv dqg orfdwlrq fkrlfhv1 Wklv olwhudwxuh dovr ylhzv pxowlqdwlrqdo

hqwhusulvhv dv srvvhvvlqj �up0vshfl�f dvvhwv wkdw doorz wkhp wr shqhwudwh iruhljq pdunhwv exw dovr frqihu

pdunhw srzhu ^vhh Pdunxvhq +4<<8, iru d vxuyh| ri wkh IGL olwhudwxuh`1 D qxpehu ri sdshuv/ lqfoxglqj Prwwd

dqg Qrupdq +4<<6/ 4<<9,/ Grqqhqihog +4<<;, dqg Qhdu| +5335,/ h{dplqh krz FXv d�hfw IGL ghflvlrqv lq

prqrsro| ru roljrsro|1 Krzhyhu/ wkhvh sdshuv gr qrw frqvlghu krz jryhuqphqwv pd| dgdsw rwkhu srolf|

lqvwuxphqwv wr lq xhqfh IGL  rzv1 Sdshuv rq wd{ frpshwlwlrq iru IGL w|slfdoo| h{dplqh wkh h�hfwv ri

uhprylqj lqwhuqdo wudgh eduulhuv/ exw gr qrw frqvlghu krz frxqwulhv zrxog fkdqjh wkhlu h{whuqdo wdul�v> khqfh

wkh| dovr gr qrw glvwlqjxlvk ehwzhhq IWDv dqg FXv1 Kdx hu dqg Zrrwrq +4<<<,/ iru lqvwdqfh/ dqdo|}h

krz d uhgxfwlrq lq wudqvsruw frvwv d�hfwv wd{ frpshwlwlrq ehwzhhq wzr frxqwulhv iru d iruhljq prqrsrolvw1

Wkh| frqvlghu frxqwulhv ri gl�huhqw vl}h/ zkhuhdv Gdylhv +5334, h{dplqhv d vlplodu vlwxdwlrq doorzlqj iru

gl�huhqfhv lq surgxfwlrq frvwv1 Eduurv dqg Fdeudo +5333, h{dplqh wd{ frpshwlwlrq iru d iruhljq lqyhvwru/

exw gr qrw doorz iru h{sruwv1 Wd{ frpshwlwlrq ehwzhhq wzr frxqwulhv lq wkh fdvh ri d gxrsro| lv vwxglhg e|

Mdqhed +4<<;,> exw wklv sdshu dovr grhv qrw frqvlghu wkh uroh ri suhihuhqwldo wudgh djuhhphqwv1
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Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 suhvhqwv wkh prgho dqg Vhfwlrq 6 vrph suholplqdu|

vwhsv1 Htxloleulxp wd{hv/ wdul�v dqg orfdwlrq fkrlfhv zlwkrxw suhihuhqwldo wudgh duh dqdo|}hg lq Vhfwlrq 71

Vhfwlrq 8 h{dplqhv wkh h�hfwv ri suhihuhqwldo wudgh djuhhphqwv1 H{whqvlrqv duh frqvlghuhg lq Vhfwlrq 9/ dqg

Vhfwlrq : frqfoxghv1

� �� �����

Frqvlghu d zruog frqvlvwlqj ri wkuhh frxqwulhv/ odehohg k/ o dqg i 1 Frxqwulhv k dqg o pd| irup d IWD ru

FX/ frxqwu| i uhsuhvhqwv wkh uhvw ri wkh zruog1 Wkhuh lv d �up wkdw surgxfhv jrrg [/ lv rzqhg e| uhvlghqwv

ri i / dqg rshudwhv d surgxfwlrq idflolw| lq i 1 Wkh �up kdv wr ghflgh krz wr pdunhw lwv surgxfw lq k dqg

o1 Lwv rswlrqv lqfoxgh h{sruwlqj wkh jrrg iurp lwv sodqw lq i / ru ehfrplqj d pxowlqdwlrqdo e| orfdwlqj d

surgxfwlrq idflolw| lq k dqg2ru o1

Wkh uhsuhvhqwdwlyh krxvhkrogv lq k dqg o kdyh lghqwlfdo suhihuhqfhv1 Hdfk krxvhkrog frqvxphv wzr jrrgv=

jrrg [/ dqg d qxphudluh jrrg \ wkdw lv frpshwlwlyho| surylghg lq hdfk frxqwu|1 Wkh xwlolw| ixqfwlrq ri d

uhsuhvhqwdwlyh krxvhkrog uhvlglqj lq frxqwu| l @ k> o lv jlyhq e|

Xl @ {l �
4

5
{5l . |l> +4,

zkhuh {l dqg |l ghqrwh wkh frqvxpswlrq ri jrrgv [ dqg \ / uhvshfwlyho|1 Ghqrwlqj wkh frqvxphu sulfh ri

jrrg [ lq frxqwu| l e| sl / wd{ dqg wdul� uhyhqxh +zklfk lv uhglvwulexwhg e| wkh jryhuqphqw lq oxps0vxp

idvklrq, e| Ul/ dqg lqfrph iurp rwkhu vrxufhv e| Pl/ wkh krxvhkrog*v exgjhw frqvwudlqw lv

sl{l . |l @Pl .Ul= +5,

Pd{lpl}lqj xwlolw| vxemhfw wr wkh exgjhw frqvwudlqw |lhogv dv ghpdqg iru jrrg [ lq frxqwu| l @ k> o

{l @ 4� sl= +6,

Surgxfwlrq lq frxqwu| l @ k> o> i lqyroyhv d frqvwdqw pdujlqdo frvw/ fl ? 41 Wklv frvw pd| gl�hu dfurvv

frxqwulhv gxh wr gl�huhqfhv lq zdjhv/ lq wkh dydlodelolw| ri lqwhuphgldwh lqsxwv/ hwf1 Zh dvvxph wkdw fk A fo/

pdnlqj k wkh kljk0frvw dqg o wkh orz 0frvw orfdwlrq lq wkh srwhqwldo suhihuhqwldo wudgh duhd1 Rshudwlqj d

sodqw dovr lqyroyhv d �{hg frvw/ zklfk lv ghqrwhg e| J1 Iru vlpsolflw| L zloo nhhs wudfn rqo| ri wkh �{hg frvw

dvvrfldwhg zlwk rshudwlqj d sodqw lq k ru o1 Wkh wudqvsruw frvw ehwzhhq k dqg o lv dvvxphg wr eh }hur> wkh
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frvw ri wudqvsruwlqj jrrgv surgxfhg lq i wr pdunhwv lq k dqg o lv lqfoxghg lq fi 1 Pdunhwv lq wkh gl�huhqw

frxqwulhv duh vhjphqwhg vr wkdw wkh �up fdq vhw sulfhv lqghshqghqwo| lq hdfk pdunhw1 Wklv wrjhwkhu zlwk

wkh dvvxpswlrq ri frqvwdqw pdujlqdo frvw ohwv xv devwudfw lq rxu dqdo|vlv iurp wkh pdunhw lq i dqg wkh �up*v

sulflqj vwudwhj| dqg rshudwlqj sur�w wkhuh16

Wkh jryhuqphqwv ri k dqg o wd{ sur�wv dqg lpsruwv wr pd{lpl}h wkh xwlolw| ri wkh uhvshfwlyh uhsuhvhqwdwlyh

djhqw/ ru vrfldo zhoiduh iru vkruw1 Khqfh vrfldo zhoiduh htxdov wkh vxp ri wd{2wdul� uhyhqxh dqg frqvxphu

vxusoxv1 Wkh jryhuqphqw ri frxqwu| i / iru vlpsolflw|/ grhv qrw ohy| wd{hv17 Wkh wd{ lqvwuxphqwv ri frxqwu|

l*v +l @ k> o, jryhuqphqw frqvlvw ri d sur�w wd{/ ohylhg dw udwh wl/ wkdw lw fdq froohfw li wkh �up hvwdeolvkhv d

surgxfwlrq idflolw| lq wkh frxqwu|/ dqg vshfl�f wdul�v/ ulm / rq lpsruwv ri jrrg[ iurp frxqwu| m1 Jryhuqphqwv

duh dvvxphg wr eh deoh wr frpplw wr wkh wd{hv dqg wdul�v wkh| dqqrxqfh1 Iru lqvwdqfh/ li frxqwu| l r�huv d

orz wl wr dwwudfw lqyhvwphqw/ lw grhv qrw uhvflqg lwv r�hu rqfh wkh �up kdv pdgh lwv lqyhvwphqw18 Sur�w wd{hv

duh fkrvhq qrq0frrshudwlyho| wkurxjkrxw wkh sdshu1 Exw zklfk wdul�v d frxqwu| frqwurov ghshqgv rq wkh

w|sh ri wuhdw| lw kdv vljqhg zlwk lwv srwhqwldo sduwqhu frxqwu|1 Li wkhuh lv qr wudgh djuhhphqw/ k dqg o fkrrvh

doo wkhlu srolf| lqvwuxphqwv vlpxowdqhrxvo| dqg qrq0frrshudwlyho|1 Li k dqg o irup d iuhh wudgh duhd/ wkh|

holplqdwh lqwhuqdo wdul�v +uko @ uok @ 3,/ exw frqwlqxh wr vhw wkhlu wdul�v rq lpsruwv iurp i lqghshqghqwo|1

Prvw IWDv frqwdlq uxohv ri ruljlq1 Wkhvh uxohv ghwhuplqh zkdw shufhqwdjh ri wkh ydoxh0dgghg ri d jrrg pxvw

eh surgxfhg lq d phpehu frxqwu| ri wkh iuhh0wudgh duhd lq rughu iru wkh jrrg wr txdoli| iru suhihuhqwldo dffhvv

wr wkh rwkhu phpehu frxqwulhv1 Wkh fxuuhqw sdshu irfxvhv rq wkh fdvh zkhuh vxfk uxohv duh lq sodfh/ phdqlqj

wkdw wkh h{hpswlrq iurp wdul�v rqo| dssolhv wr jrrgv surgxfhg lq wkh sduwqhu frxqwu|19 D fxvwrpv xqlrq

lpsolhv wkdw wkh wzr frxqwulhv holplqdwh elodwhudo wdul�v dqg vhw d frpprq h{whuqdo wdul� +uki @ uoi @ ui ,1

6
Lq d FX ru IWD wkh �up zloo vhw wkh vdph sulfh lq erwk � dqg , lq htxloleulxp> iru wkh dqdo|vlv ri wkh suhihuhqwldo wudgh

duhd lwvhoi wkh dvvxpswlrq ri vhjphqwhg pdunhwv lv wkhuhiruh qrw lpsruwdqw1

7Wklv lv frqvlvwhqw zlwk wkh dvvxpswlrq wkdw wkh �up lv zkroo| iruhljq rzqhg= wkh jryhuqphqw ri frxqwu| s fdqqrw udlvh

vrfldo zhoiduh e| wd{lqj lwv �up1

8Wkh frpplwphqw sureohp dqg lwv h�hfw rq IGL kdv ehhq h{whqvlyho| glvfxvvhg lq wkh olwhudwxuh ^vhh/ iru lqvwdqfh/ Erqg dqg

Vdpxhovrq +4<;;,/ dqg Gr|oh dqg ydq Zlmqehujhq +4<<7,`1 Wkh fxuuhqw sdshu kdv qrwklqj qhz wr dgg wr wklv olwhudwxuh/ dqg L

dyrlg wkh frpplwphqw sureohp e| dvvxplqj wkdw wkh frvwv dvvrfldwhg zlwk rshudwlqj d sodqw duh �{hg exw qrw vxqn1

9 Lq d IWD zlwkrxw uxohv ri ruljlq/ doo jrrgv vklsshg ehwzhhq � dqg , duh wdul� iuhh lqghshqghqwo| ri zkhuh wkh| ruljlqdwhg/

wkxv doorzlqj wkh �up wr vxsso| wkh duhd yld wkh frxqwu| zlwk wkh orzhvw h{whuqdo wdul�1 Lq htxloleulxp/ wdul� uhyhqxh frpshwlwlrq

ehwzhhq � dqg , gulyhv wkhlu h{whuqdo wdul�v grzq wr }hur1 Wkh uhvxowlqj vrfldo zhoiduh lv vwulfwo| orzhu wkdq wkh rqh d frxqwu|

fdq rewdlq zlwk uxohv ri ruljlq1

8



Wkh vwudwhjlf lqwhudfwlrq ehwzhhq k/ o dqg wkh �up fdq eh uhsuhvhqwhg e| d vhtxhqwldo jdph zlwk wkh

iroorzlqj rughu ri pryhv=

Vwdjh 3= k dqg o ghflgh zkhwkhu ru qrw wr irup d IWD ru FX1 Zkhq wkh odwwhu rswlrq lv vhohfwhg/ k dqg o

fkrrvh wkhlu frpprq h{whuqdo wdul�1

Vwdjh 4= k dqg o fkrrvh sur�w wd{hv dqg dydlodeoh wdul�v vlpxowdqhrxvo| dqg qrqfrrshudwlyho|1

Vwdjh 5= Wkh �up revhuyhv wkhvh srolflhv dqg ghflghv krz wr vxsso| hdfk frxqwu|1

Vwdjh 6= Wkh �up fkrrvhv sulfhv iru hdfk frxqwu|1

Wkh vxejdph shuihfw htxloleuld ri wklv jdph +htxloleuld iru vkruw, fdq eh fkdudfwhul}hg xvlqj edfnzdug

lqgxfwlrq> L irfxv rq sxuh0vwudwhj| htxloleuld1

� ����
�
���� �����

Wr looxvwudwh wkh �up*v fkrlfh ri sulfhv lq wkh odvw vwdjh ri wkh jdph frqvlghu d vfhqdulr lq zklfk wkh �up

rshudwhv d sodqw lq frxqwu| l +zkhuh lw lv wd{hg dw udwh wl,/ vhoov rxwsxw orfdoo| lq l dqg h{sruwv wr m +zkhuh

wkh wdul� rq lpsruwv iurp l lv uml,1 Wkh �up wkhq vroyhv wkh iroorzlqj pd{lpl}dwlrq sureohp=

pd{
sl>sm

+4� wl, ^+sl � fl,+4� sl, . +sm � fl � uml,+4� sm,�J` = +7,

Wkh sur�w0pd{lpl}lqj sulfhv lq pdunhwv l dqg m duh sl+fl, @ +4 . fl,@5 dqg sm+fl> uml, @ +4 . fl . uml,@5/

uhvshfwlyho|1 Wkh rxwsxw vrog lq frxqwu| l lv {l+fl, @ +4 � fl,@5> dqg {ml+fl> uml, @ +4 � fl � uml,@5 lv wkh

txdqwlw| h{sruwhg wr m1 Wkh �up*v diwhu0wd{ sur�w lv

�l+uml> wl> fl> J, @ +4� wl,

%
+4� fl,

5

7
.

+4� fl � uml,
5

7
�J

&
= +8,

Wkh �up*v orfdwlrq ghflvlrq lq vwdjh 5 ri wkh jdph lv edvhg rq d frpsdulvrq ri wkh diwhu0wd{ sur�wv

dvvrfldwhg zlwk doo srvvleoh orfdwlrq fkrlfhv1 Lq vwdjh 4/ hdfk jryhuqphqw vhohfwv wd{ dqg wdul� srolflhv wr

pd{lpl}h vrfldo zhoiduh wdnlqj dv jlyhq wkh srolf| fkrlfh ri wkh rwkhu frxqwu| dqg wdnlqj lqwr dffrxqw krz

lwv vwudwhj| zloo d�hfw wkh �up*v orfdwlrq ghflvlrq dqg sulfhv1 Iru h{dpsoh/ vrfldo zhoiduh lq frxqwu| l lq wkh

vfhqdulr zkhuh wkh �up orfdwhv lq l dqg dovr vxssolhv m iurp wkhuh lv

9



Xl+uml> wl> fl>J, @
+4� fl,

5

;
. wl

%
+4� fl,

5

7
.

+4� fl � uml,
5

7
�J

&
> +9,

zkhuh wkh �uvw whup uhsuhvhqwv frqvxphu vxusoxv dqg wkh vhfrqg whup wd{ uhyhqxh1 Rq wkh rwkhu kdqg/ li

wkh �up orfdwhv lq frxqwu| m dqg l lpsruwv [ iurp m dqg ohylhv d wdul� dw udwh ulm / vrfldo zhoiduh lv

Xl+ulm > fm, @
+4� fm � ulm,

5

;
. ulm

+4� fm � ulm,

5
> +:,

zkhuh wkh �uvw whup djdlq lv frqvxphu vxusoxv dqg wkh vhfrqg whup lv wdul� uhyhqxh1

Ehiruh dqdo|}lqj wkh htxloleulxp srolf| fkrlfhv zkhq wkh �up lv preloh/ lw lv khosixo wr �uvw h{dplqh srolf|

uhvsrqvhv li wkh �up*v orfdwlrq lv �{hg1 Wkhvh srolflhv fdq wkhq vhuyh dv d uhihuhqfh srlqw iru wkh vxevhtxhqw

dqdo|vlv1 Li �l+uml> wl> fl> J, A 3/ jryhuqphqw l*v ehvw wd{ srolf| zrxog eh wr vhw lwv pd{lpxp wd{ udwh + wl @ 4,

lq rughu wr h{wudfw doo ri wkh sur�w wkdw zrxog rwkhuzlvh eh wudqvihuuhg wr wkh �up*v rzqhuv lq i 1 Li frxqwu|

l lpsruwv [ iurp frxqwu| m/ lwv �xqfrqvwudlqhg� rswlpdo wdul� rq wkhvh lpsruwv lv rewdlqhg e| pd{lpl}lqj

Xl+ulm > fm, lq +:, ryhu ulm 1 Wklv wdul� lv u�lm � +4 � fm,@6/ wkh dvvrfldwhg zhoiduh lv Xl+u
�

lm > fm, @ +4 � fm,
5@9

dqg wkh �up*v sur�w iurp h{sruwlqj wr l +jurvv ri �{hg frvw, lv �m+u
�

lm > fm, @ +4� fm,
5@<=

Ilqdoo| L pdnh wkh iroorzlqj dvvxpswlrq=

Dvvxpswlrq 4 =
8

;
+4� fk,

5
�J A

4

;
+4� fo,

5

Dvvxpswlrq 4 lpsolhv wkdw lq d IWD k zrxog suhihu kdylqj wkh �up orfdwh lq wkh frxqwu| udwkhu wkdq lq o/

surylghg wkdw lw fdq fdswxuh wkurxjk lwv wd{ wkh �up*v hqwluh sur�w ri vxsso|lqj wkh IWD1 Wklv dvvxpswlrq

dovr lpsolhv wkdw lq wkh devhqfh ri wdul�v dqg wd{hv wkh �up frxog sur�wdeo| vxsso| k dqg o iurp d sodqw lq

k1

� ���
�
��
� �
���� ���������
�� �����

Lq wklv ehqfkpdun vfhqdulr k dqg o hdfk kdyh wkuhh srolf| lqvwuxphqwv +wkh sur�w wd{ dqg wdul�v rq lpsruwv

iurp hdfk ri wkh wzr rwkhu frxqwulhv,1 Wkhuh duh wzr edvlf frxuvhv ri dfwlrq wkdw d jryhuqphqw fdq sxuvxh1

Iluvw/ e| pdnlqj erwk wdul�v surklelwlyho| kljk/ lw pd| irufh wkh �up wr vhw xs d surgxfwlrq idflolw| lq wkh

frxqwu|> lw fdq wkhq wd{ lwv sur�wv dw wkh pd{lpxp udwh1 Vhfrqg/ lw pd| lqgxfh wkh �up wr vhw xs d sodqw

:



lq dqrwkhu frxqwu| +iru lqvwdqfh/ e| ohy|lqj d surklelwlyho| kljk wd{, dqg wkhq lpsrvh lwv rswlpdo wdul�

rq lpsruwv1 Surklelwlyh wd{hv dqg wdul�v duh qrw xqltxho| gh�qhg lq wkh prgho1 Krzhyhu/ iru qrwdwlrqdo

frqyhqlhqfh ohw �wl ghqrwh dq duelwudu| �surklelwlyh wd{� iru frxqwu| l dqg �ulm dq duelwudu| �surklelwlyh� wdul�

e| frxqwu| l rq lpsruwv iurp frxqwu| m1 Ixuwkhupruh/ ohw Wpd{l ghqrwh wkh pd{lpxp wd{ uhyhqxh l fdq

h{wudfw iurp wkh �up1

Qrz frqvlghu srvvleoh htxloleulxp srolflhv dqg orfdwlrq fkrlfhv1 Erwk k dqg o zloo suhyhqw IGL dqg lpsrvh

wkhlu xqfrqvwudlqhg rswlpdo wdul�v rq lpsruwv iurp i / li wkh dvvrfldwhg zhoiduh/ Xl+u
�

li > fi , @ +4 � fi ,
5@9/

h{fhhgv wkh zhoiduh wkdw frxog eh jhqhudwhg wkurxjk d xqlodwhudo ghyldwlrq1 Iru frxqwu| o wkh uhohydqw

ghyldwlrq frqvlvwv ri lqgxflqj IGL yld surklelwlyh wdul�v dqg wd{lqj wkh �up1 Wklv ghyldwlrq zrxog |lhog

frqvxphu vxusoxv ri +4�fo,
5@; dqg wd{ uhyhqxh1 Li wkh �up zhuh deoh wr jhqhudwh d srvlwlyh jurvv sur�w lq o/ wkh

pd{lpxp wd{ uhyhqxh o frxog hduq e| vhwwlqj wo @ 4 zrxog eh +4�fo,
5@7�J.pd{i3> ^+4�fo,

5�+4�fi ,
5`@<j/

zkhuh wkh �uvw sduw frqvlvwv ri wkh sur�wv rq vdohv lq o +qhw ri wkh �{hg frvw,/ dqg wkh vhfrqg sduw lv wkh

�up*v h{fhvv sur�w iurp vxsso|lqj k iurp o udwkhu wkdq i / zklfk lv srvlwlyh li fo ? fi 1 Khqfh wkh iroorzlqj

frqglwlrq lv vx!flhqw wr uxoh rxw wklv ghyldwlrq=

4

9
+4� fi ,

5 �
6

;
+4� fo,

5 �J.pd{

�
3>

4

<

�
+4� fo,

5 � +4� fi ,
5
��

= +;,

Pruhryhu/ li wklv ghyldwlrq lv xqsur�wdeoh iru o/ wkhq lw pxvw dovr eh xqsur�wdeoh iru k/ dv k zrxog rewdlq

orzhu frqvxphu vxusoxv dqg orzhu wd{ uhyhqxh iurp wkh ghyldwlrq wkdq o1 Wkh frqglwlrq uhtxluhv fi wr eh

vpdoo frpsduhg wr fo> dqg J wr eh odujh1

Dq htxloleulxp lq zklfk rqo| o dwwudfwv IGL lv rewdlqhg li +l, k suhihuv lpsruwlqj iurp hlwkhu o ru i dqg

ohy|lqj lwv uhvshfwlyh xqfrqvwudlqhg rswlpdo wdul� wr rewdlqlqj IGL dqg wd{lqj wkh �up dw wkh pd{lpxp

udwh/ l1h1/

4

9
pd{

�
+4� fo,

5
> +4� fi ,

5
�
�

6

;
+4� fk,

5 �J> +<,

dqg +ll, o suhihuv dwwudfwlqj IGL wr lpsruwlqj iurp i =

4

;
+4� fo,

5 . W
pd{

o �
4

9
+4� fi ,

5
= +43,

Qrwh wkdw Wpd{

o lq wklv fdvh lv dw prvw +4� fo,
5
@7�J.pd{i3> 4

<
^+4� fo,

5 � +4� fi ,
5`j1 Wklv htxloleulxp

rffxuv/ li fo lv vpdoo uhodwlyh wr fi dqg fk/ dqg J lv qrw wrr odujh1 Wkhuh lv reylrxvo| qr htxloleulxp lq zklfk

rqo| k rewdlqv IGL1

;



D vx!flhqw frqglwlrq iru k dqg o wr erwk dwwudfw IGL lq htxloleulxp lv wkdw iru k wkh vxp ri frqvxphu

vxusoxv dqg wd{ uhyhqxh li wkh �up lqyhvwv dqg vhoov lq k/ l1h1/ +4� fk,
5
@;. W

pd{

k / lv kljkhu wkdq wkh zhoiduh

lw fdq rewdlq zkhq ohy|lqj wkh xqfrqvwudlqhg rswlpdo wdul� rq lpsruwv iurp hlwkhu i ru o/ l1h1/

4

;
+4� fk,

5 . W
pd{

k �
4

9
pd{

�
+4� fo,

5
> +4� fi ,

5
�
> +44,

zkhuh W
pd{

k lv dw prvw htxdo wr +4� fk,
5
@7�J lq wklv htxloleulxp1 Li wklv lv wuxh iru k lw zloo dovr eh wuxh

iru o1 Khqfh iru wklv w|sh ri htxloleulxp wr h{lvw fk dqg fo pxvw eh orz frpsduhg wr fi dqg J pxvw eh vpdoo1

� ���
�
��
� 
� �  ��� ����� !���

Li k dqg o irup d IWD/ krz zloo wklv d�hfw wd{hv dqg h{whuqdo wdul�v dqg wkh �up*v orfdwlrq ghflvlrqB L

ehjlq e| sursrvlqj dq htxloleulxp lq zklfk IGL rffxuv lq wkh IWD1 Wklv htxloleulxp zloo wkhq vhuyh dv d

uhihuhqfh srlqw iru glvfxvvlqj txhvwlrqv ri h{lvwhqfh dqg xqltxhqhvv dqg iru frpsdulqj fkdqjhv lq orfdwlrq

dqg wd{dwlrq uhodwlyh wr wkh fdvh zlwkrxw suhihuhqwldo wudgh1 D ihz ihdwxuhv ri wklv htxloleulxp duh hdvlo|

dvfhuwdlqhg1 Iluvw/ lq wkh devhqfh ri lqwhuqdo wdul�v dqg jlyhq wkh hfrqrplhv ri vfdoh jhqhudwhg e| wkh �{hg

frvw/ wkh �up zloo orfdwh dw prvw rqh sodqw lq wkh IWD1 Vhfrqg/ li lw grhv lqyhvw/ lw zloo gr vr lq o1

Qrz vxssrvh wkdw wkhuh lv d sodqw lq o1 Li k lpsruwhg iurp o/ lwv vrfldo zhoiduh zrxog eh htxdo wr frqvxphu

vxusoxv/ +4�fo,
5
@;1 Frxqwu| k frxog dovr wu| wr lqgxfh wkh �up wr uhorfdwh wr k dqg vhuyh erwk IWD pdunhwv

iurp wkhuh> lw zrxog wkhq rewdlq d vrfldo zhoiduh ri

+4� fk,
5

;
. wk

%
+4� fk,

5

5
�J

&
+45,

Wkh idfw wkdw frqvxphu vxusoxv lv kljkhu zkhq jrrgv duh lpsruwhg iurp o wkdq zkhq wkh| duh surgxfhg

orfdoo| sxwv d orzhu olplw rq wkh wd{ udwh wkdw k zrxog eh zloolqj wr r�hu wr lqgxfh IGL1 Lq sduwlfxodu/ wk

kdv wr eh kljk hqrxjk vxfk wkdw

+4� fk,
5

;
. wk

%
+4� fk,

5

5
�J

&
�

+4� fo,
5

;
= +46,

Wklv lqhtxdolw| lv vdwlv�hg vwulfwo| iru wk @ 4 e| Dvvxpswlrq 4/ dqg ylrodwhg iru wk @ 31 Pruhryhu/ vlqfh wkh

ohiw0kdqg vlgh lv prqrwrqlfdoo| lqfuhdvlqj lq wk/ wkhuh h{lvwv d fulwlfdo ydoxh awk 5 +3> 4, iru zklfk +46, krogv

zlwk htxdolw|=

<



awk @
+4� fo,

5
� +4� fk,

5

7 ^+4� fk,5 � 5J`
= +47,

Jlyhq awk dqg d udwh wo lpsrvhg e| frxqwu| o/ wkh �up lv lqgl�huhqw ehwzhhq orfdwlqj lq k dqg orfdwlqj lq o

wr vxsso| wkh IWD/ li

+4� awk,

%
+4� fk,

5

5
�J

&
@ +4� wo,

%
+4� fo,

5

5
�J

&
= +48,

Khqfh/ li o zdqwv wr rewdlq lqyhvwphqw dqg k*v wd{ lv awk/ lwv wd{ udwh pxvw ohdyh wkh �up dw ohdvw dv pxfk

sur�w dv lw frxog hduq li lw vxssolhg wkh IWD iurp d sodqw lq k1 Vroylqj +48, iru wo dqg ghqrwlqj wkh vroxwlrq

e| awo zh kdyh

awo @
8
�
+4� fo,

5
� +4� fk,

5
�

7 ^+4� fo,5 � 5J`
= +49,

Qrz frqvlghu wkh iroorzlqj w|sh ri htxloleulxp= k vhwv d surklelwlyh wdul� �uki djdlqvw i dqg ohylhv d

wd{ dw udwh awk> o dovr lpsrvhv d surklelwlyh wdul� �uoi rq lpsruwv iurp i dqg ohylhv d wd{ dw udwh awo> rq wkh

htxloleulxp sdwk wkh �up orfdwhv d sodqw o wr vxsso| erwk k dqg o1: Lq wklv htxloleulxp wkh �up zrxog hduq

d sur�w ri

a�o �
8

;
+4� fk,

5
�

4

;
+4� fo,

5
�J> +4:,

zklfk lv srvlwlyh e| Dvvxpswlrq 41 Wkh wzr frxqwulhv zrxog rewdlq vrfldo zhoiduh ri

aXk �
4

;
+4� fo,

5 +4;,

dqg

aXo �
9

;
+4� fo,

5
�

8

;
+4� fk,

5
> +4<,

uhvshfwlyho|1

Zrxog dq| ri wkh sod|huv jdlq iurp d ghyldwlrqB Lq htxloleulxp/ wkh �up lv lqgl�huhqw ehwzhhq orfdwlqj

lq k ru o dqg khqfh fdqqrw jdlq iurp uhorfdwlqj wr k> wkh surklelwlyh wdul�v rq lpsruwv iurp i suhyhqw lw iurp

:Ehorz L zloo zulwh wkhvh htxloleulxp srolflhv dv

E7o�s c 	|��c E7o,s c 	|,�

�
1 Wkh ehvw uhvsrqvhv ri wkh �up r� wkh htxloleulxp sdwk

fdq eh hdvlo| ghulyhg dqg duh khqfh rplwwhg khuh1
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vxsso|lqj wkh IWD iurp wkhuh1 Jlyhq wkh surklelwlyh h{whuqdo wdul�v/ awk dqg awo duh pxwxdo ehvw uhvsrqvhv

iru wkh frxqwulhv1 Wklv ohdyhv ghyldwlrqv e| k ru o wkdw lqyroyh fkdqjhv lq wkh h{whuqdo wdul�v dqg lqgxfh wkh

�up wr vzlwfk lwv vxsso| prgh1 Lq sduwlfxodu/ zh kdyh wr fkhfn li k fdq gr ehwwhu e| vzlwfklqj wr d orzhu

wdul� ugki wkdw doorzv lw wr lpsruw iurp i lqvwhdg ri o1 Li zh fdq uxoh rxw wklv ghyldwlrq iru k/ lw zloo dovr qrw

eh sur�wdeoh iru o jlyhq wkdw wkh odwwhu kdv d kljkhu htxloleulxp sd|r�1 Ghyldwlqj zrxog qrw sd| iru k/ li

+4� fo,
5

;
� pd{

ug
ki

;A?
A=
�
4� fi � u

g
ki

�5
;

. u
g
ki

�
4� fi � u

g
ki

�
5

<A@
A> > +53,

zkhuh u
g
ik kdv wr eh orz hqrxjk wr lqgxfh wkh �up wr vxsso| k iurp i udwkhu wkdq o jlyhq wkh odwwhu*v

htxloleulxp srolf|/ l1h1/ �
4� fi � u

g
ki

�5
7

.pd{

+
3>
�
4� awo

� % +4� fo,
5

7
�J

&,
A a�o= +54,

Zkhwkhu +53, krogv ghshqgv rq wkh frvw sdudphwhuv1 Wkhvh sdudphwhuv dovr ghwhuplqh zklfk vxsso|

prgh wkh �up fkrrvhv lq wkh devhqfh ri suhihuhqwldo wudgh1 Lw lv wkhuhiruh frqyhqlhqw wr glvfxvv wkh h{lvwhqfh

ri wklv IGL htxloleulxp xqghu wkh IWD vlpxowdqhrxvo| zlwk wkh srwhqwldo fkdqjhv lq orfdwlrq dqg wd{dwlrq

wkdw lw lpsolhv uhodwlyh wr wkh qr0IWD fdvh1 Wkhuh duh wkuhh fdvhv wr frqvlghu1 Iluvw/ li lq wkh devhqfh ri d

IWD wkh �up vhuyhg k dqg o wkurxjk h{sruwv/ lw pd| qrz orfdwh d sodqw lq o> L uhihu wr wklv fdvh dv rqh ri

IGL fuhdwlrq1 Vhfrqg/ li wkh �up lqlwldoo| kdg sodqwv lq k dqg2ru o ehiruh wkh IWD/ lw pd| qrz frqfhqwudwh

lqyhvwphqw lq o> L fdoo wklv wkh IGL frqvrolgdwlrq fdvh1 Wklug/ wkh �up pd| vkxw grzq lwv sodqw+v, lq k

dqg2ru o/ dqg vxsso| wkh IWD wkurxjk h{sruwv iurp i > wklv lv d fdvh ri IGL ghvwuxfwlrq1

�"�  #� $����
��

Dvvxph wkdw +;, krogv vr wkdw lq wkh devhqfh ri d IWD qr IGL rffxuv dqg vrfldo zhoiduh lq hdfk frxqwu|

lv +4� fi ,
5
@91 Zkhq grhv IGL rffxu xqghu wkh IWD dqg krz grhv wklv d�hfw zhoiduhB L frqvlghu wzr

fdvhv/ ghshqglqj rq zkhwkhu k lv ehwwhu r� lpsruwlqj wdul�0iuhh iurp o wkdq lpsruwlqj iurp i dqg ohy|lqj

lwv xqfrqvwudlqhg rswlpdo wdul�/ l1h1/ zkhwkhu ru qrw

4

;
+4� fo,

5
�

4

9
+4� fi ,

5= +55,

+;, dqg +55, wrjhwkhu lpso|

3 A �
4

<

�
+4� fo,

5
� +4� fi ,

5
�
�

4

7
+4� fo,

5
�J=
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Wkdw lv/ surgxfwlrq frvwv lq k dqg o duh wrr kljk uhodwlyh wr orfdo pdunhw vl}h wr vxvwdlq IGL lq wkh devhqfh

ri d IWD> lq sduwlfxodu/ jlyhq wkh srvlwlyh wdul�v ohylhg e| wkh rwkhu sduw| lq htxloleulxp/ qr jryhuqphqw

kdv dq lqfhqwlyh wr orzhu lwv wd{hv wr lqgxfh IGL1 Wklv fkdqjhv xqghu wkh IWD1 Li +55, lv vdwlv�hg/ zklfk lv

wkh fdvh li fo lv vx!flhqwo| vpdoohu wkdq fi / wkhq +53, krogv iru doo srvvleoh ugki / lqfoxglqj/ ri frxuvh/ wkrvh

vdwlvi|lqj +54,1 Khqfh dq htxloleulxp h{lvwv zlwk srolflhv

+�uki > awk,> +�uoi > awo,

�
dqg d sodqw lq o1

E| frqvwuxfwlqj dq h{dpsoh rqh fdq suryh wkdw wkh vwudwhjlhv

+�uki > awk,> +�uoi > awo,

�
dqg lqyhvwphqw e| wkh

�up lq o pd| vwloo eh sduw ri dq htxloleulxp/ hyhq li +55, grhv qrw krog1 Rqh kdv wr fkhfn wkdw +53, krogv

jlyhq +54,1 Qrwh iurp +54, wkdw wkh wrxjkhu lv wd{ frpshwlwlrq +dqg khqfh wkh vpdoohu lv awo, lq wkh sursrvhg

htxloleulxp/ wkh orzhu pxvw ugki eh li wkh �up lv wr kdyh dq lqfhqwlyh wr vxsso| k iurp i 1 Wklv fdq eh vhhq

pruh hdvlo| li rqh uhzulwhv +54, dv iroorzv=

+4� fi � ugki ,
5

7
A +4� awo,plq

+
+4� fo,

5

7
>
+4� fo,

5

5
�J

,
= +56,

Lq rwkhu zrugv/ wkh orzhu lv wkh zhoiduh lq wkh sursrvhg htxloleulxp zlwk IGL/ wkh vpdoohu/ wrr/ lv wkh jdlq

iurp ghyldwlqj> wklv lv zkdw vxvwdlqv wkh htxloleulxp1 Ohw fk dssurdfk fo vr wkdw awo dssurdfkhv }hur dqg ohw

+4� fo,
5
@7�J A 3= Wkhq iurp +56, wkh �up zloo rqo| vzlwfk wr vxsso|lqj k iurp i / li ugki ? +fo� fi ,1 Qh{w

ohw fo @ fi 1 Wkhq k*v zhoiduh lq htxloleulxp dqg lwv zhoiduh iurp ghyldwlrq zrxog eh htxdo li ugki @ 31 Wkh

ghulydwlyh ri k*v ghyldwlrq sd|r� lq +53, zlwk uhvshfw wr ugki / hydoxdwhg dw ugki @ 3> lv htxdo wr +4� fi ,@7 dqg

wkxv srvlwlyh1 Khqfh iru ugki ? 3/ dv lv uhtxluhg wr lqgxfh wkh �up*v vzlwfk ri vxsso| prgh/ k*v ghyldwlrq

pxvw |lhog d orzhu zhoiduh wkdq wkh sursrvhg htxloleulxp1

Wkh IGL htxloleulxp grhv qrw kdyh wr eh xqltxh lq wkh vhqvh wkdw wkhuh pd| dovr h{lvw dq htxlole0

ulxp/ lq zklfk erwk k dqg o frqwlqxh wr vhw surklelwlyh wd{hv dqg rswlpdo wdul�v rq lpsruwv iurp i /G
+u�ki > �wk,> +u

�

oi > �wo,
H
/ dqg wkh �up grhv qrw lqyhvw1 Wkh srwhqwldo ghyldwlrq wkdw rqh kdv wr fkhfn lv zkhwkhu

o zrxog eh ehwwhu r� udlvlqj lwv wdul� wr d surklelwlyh ohyho dqg dgmxvwlqj lwv sur�w wd{ wr lqgxfh IGL> li rqh

fdq uxoh wklv rxw iru o/ lw zloo dovr qrw eh sur�wdeoh iru k1 Wkh sursrvhg ghyldwlrq zrxog |lhog d sd|r� htxdo

wr wkh vxp ri frqvxphu vxusoxv dqg wd{ uhyhqxh1 Wklv wd{ uhyhqxh lv htxdo wr wkh sur�w wkh �up frxog hduq

zkhq orfdwlqj lq o wr vhuyh wkh zkroh IWD/ +4� fo,
5@5�J/ plqxv wkh sur�w wkh �up zrxog hduq li lw rqo|

h{sruwhg wr k iurp i dw wkh xqfrqvwudlqhg rswlpdo wdul�/ +4� fi ,
5@<1 Wklv ghyldwlrq lv xqsur�wdeoh li

8

4;
+4� fi ,

5
�

8

;
+4� fo,

5
�J> +57,

wkdw lv/ li wkh surgxfwlrq frvw lq i lv orz hqrxjk uhodwlyh wr wkdw lq o1
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D vx!flhqw frqglwlrq iru rewdlqlqj pxowlsoh htxloleuld/ rqh zlwk srolflhv

+�uki > awk,> +�uoi > awo,

�
dqg IGL lq

o dqg wkh rwkhu zlwk srolflhv

G
+u�ki > �wk,> +u

�

oi > �wo,
H
dqg qr IGL/ lv iru +55, dqg +57, wr krog vlpxowdqhrxvo|1

Wklv uhtxluhv

4

<
+4� fi ,

5
�

4

5
+4� fo,

5
�J> +58,

wkdw lv/ wkh �up*v sur�w iurp h{sruwlqj wr k iurp i pxvw h{fhhg wkh sur�w ri vhuylqj wkh zkroh IWD iurp

o1;

Wkh iroorzlqj sursrvlwlrq vxppdul}hv wkh vx!flhqw frqglwlrqv iru h{lvwhqfh ri dq htxloleulxp=

Sursrvlwlrq 4 +d, Li fo lv vx!flhqwo| vpdoohu wkdq fi vr wkdw +55, krogv/ dq htxloleulxp zlwk

+�uki > awk,> +�uoi > awo,

�

dqg IGL lq o h{lvwv1 +e, Li fi lv orz hqrxjk uhodwlyh wr fo vr wkdw +57, krogv/ wkhuh h{lvwv dq htxloleulxp zlwk

srolflhv
G
+u�ki > �wk,> +u

�

oi >
�wo,
H
dqg qr IGL1 +f, Li +55, dqg +57, duh vdwlv�hg/ wkhuh h{lvw pxowlsoh htxloleuld/ rqh

zlwk srolflhv

+�uki > awk,> +�uoi > awo,

�
dqg IGL lq o dqg rqh zlwk srolflhv

G
+u�ki > �wk,> +u

�

oi >
�wo,
H
dqg qr IGL1

Sursrvlwlrq 4 lv looxvwudwhg e| Iljxuh 4/ zklfk lghqwl�hv htxloleuld lq +fo> fi ,0vsdfh iru fk @ 3=5 dqg

J @ 3=61< Lq wkh uhjlrqv odehohg L wr Y +;, krogv vr wkdw qr IGL rffxuv lq wkh devhqfh ri d IWD1 Uhjlrqv L

dqg LL fruuhvsrqg wr wkh fdvh dqdo|}hg lq Sursrvlwlrq 4+d,= +55, krogv dqg wkxv dq htxloleulxp zlwk srolflhv


+�uki > awk,> +�uoi > awo,

�
dqg IGL lq o h{lvwv1 Lq uhjlrqv LLL wr Y/ +55, grhv qrw krog> dq IGL htxloleulxp grhv qrw

h{lvw iru wkh ydoxhv fkrvhq iru fk dqg J1 Lq sduwlfxodu/ k kdv dq lqfhqwlyh lq wkhvh uhjlrqv wr orzhu lwv wdul�

vr wkdw wkh �up zloo zdqw wr vxsso| lw wkurxjk h{sruwv iurp i / wkxv ylrodwlqj +53,1 Uhjlrqv LL/ LY dqg Y

vdwlvi| +57,> wkh| ihdwxuh dq htxloleulxp zlwk srolflhv

G
+u�ki > �wk,> +u

�

oi >
�
wo,
H
dqg qr IGL +Sursrvlwlrq 4+e,,1

Lq uhjlrq LL rqh rewdlqv pxowlsoh htxloleuld +Sursrvlwlrq 4+f,,1
43

Qh{w frqvlghu wkh zhoiduh h�hfwv1 Li fo lv vx!flhqwo| vpdoohu wkdq fi vr wkdw +55, lv vdwlv�hg/ IGL fuhdwlrq

udlvhv zhoiduh lq k dqg o ghvslwh wkh idfw wkdw wkhuh lv wd{ frpshwlwlrq wr dwwudfw IGL1 Lq idfw/ wkh jdlq lq

frqvxphu vxusoxv lv uhdvrq hqrxjk wr lqgxfh IGL lq wklv fdvh1 Li +55, lv qrw vdwlv�hg/ l1h1/ li fo lv hlwkhu

odujhu ru rqo| voljkwo| vpdoohu wkdq fi / k orvhv iurp IGL fuhdwlrq +lq wkh devhqfh ri dq| r�vhwwlqj wudqvihuv

; Li rqo| +57, krogv/ rqh fdq suryh e| h{dpsoh wkdw wkhvh wzr w|shv ri htxloleuld pd| vwloo frh{lvw1 Dq h{dpsoh wkdw zrunv lv

S, ' f�2/ Ss ' f��/ C ' f�� dqg S� forvh hqrxjk wr S,1

<
Wklv �jxuh zdv jhqhudwhg e| uxqqlqj vlpxodwlrqv rq wkh prgho zlwk Pdsoh1 Jlyhq wkh ydoxhv fkrvhq iru S� dqg C/

Dvvxpswlrq 4 lv vdwlv�hg iru S, : f��fS1

43
Rqh fdq vkrz wkdw lq uhjlrq LLL wkhuh grhv qrw h{lvw dq htxloleulxp lq sxuh vwudwhjlhv1
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Figure 1: Equilibria for ch=0.2 and G=0.3
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iurp o,> o jdlqv ru orvhv/ ghshqglqj rq wkh gl�huhqfh ehwzhhq fk dqg fo/ dv fdq eh vhhq lq +4<,1 Wkh vpdoohu

lv +fk � fo,/ wkh wrxjkhu lv wd{ frpshwlwlrq dqg wkh pruh olnho| lw lv wkdw o*v zhoiduh ghfuhdvhv/ wrr1 Wklv fdq

dovr eh vhhq lq wkh frqglwlrq iru wkh mrlqw zhoiduh ri k dqg o wr eh kljkhu xqghu IGL wkdq zkhq jrrg [ lv

lpsruwhg iurp i dqg wkh frxqwulhv fdq fkdujh wkhlu xqfrqvwudlqhg rswlpdo wdul�v=

:

;
+4� fo,

5
�

8

;
+4� fk,

5
�

4

6
+4� fi ,

5
= +59,

Frqglwlrq +59, vkrzv wkdw wkh zhoiduh h�hfw ri IGL fuhdwlrq uhvwv rq d wudgh0r� ehwzhhq wkh h!flhqf| jdlqv

lq surgxfwlrq dqg wkh uhyhqxh orvv iurp wd{ frpshwlwlrq1 Lq sduwlfxodu/ wkh wrxjkhu lv wd{ frpshwlwlrq/ wkh

orzhu wkh surgxfwlrq frvw lq o kdv wr eh uhodwlyh wr wkdw lq i / li IGL fuhdwlrq lv wr udlvh zhoiduh1 Wkhvh zhoiduh

uhvxowv pd| eh vxppdul}hg dv iroorzv=

Sursrvlwlrq 5 +d, Li fo lv vx!flhqwo| vpdoohu wkdq fi vr wkdw +55, krogv/ IGL fuhdwlrq udlvhv wkh zhoiduh ri

erwk k dqg o1 +e, Li +55, lv qrw vdwlv�hg/ k orvhv iurp IGL fuhdwlrq/ exw wkh mrlqw zhoiduh ri k dqg o ulvhv +dqg

o pd| khqfh frpshqvdwh k,/ li wd{ frpshwlwlrq lv qrw wrr wrxjk dqg wkh frvw ri surgxfwlrq lq o lv vx!flhqwo|

orz frpsduhg wr wkdw lq i 1

Wklv sursrvlwlrq fdq dovr eh looxvwudwhg e| Iljxuh 41 Lq uhjlrqv L dqg LL/ IGL fuhdwlrq xqdpeljxrxvo|

udlvhv wkh zhoiduh ri erwk k dqg o1 Qrwh/ krzhyhu/ wkdw lq uhjlrq LL rqh rewdlqv pxowlsoh htxloleuld/ zlwk wkh

IGL htxloleulxp Sduhwr0grplqdwlqj wkh rqh zlwkrxw IGL> khqfh d IWD grhv qrw qhfhvvdulo| ohdg wr IGL

fuhdwlrq dqg zhoiduh jdlqv1 Uhjlrqv LY dqg Y duh glylghg e| d olqh uhsuhvhqwlqj frqglwlrq +59,1 Lq uhjlrqv

LLL dqg LY/ wkh mrlqw zhoiduh ri k dqg o zrxog eh kljkhu li wkhuh zhuh IGL/ exw wkh IGL htxloleulxp grhv qrw

h{lvw khuh1

Ilqdoo| rqh fdq xvh Iljxuh 4 wr looxvwudwh zkdw wkh prgho kdv wr vd| derxw krz wkh h�hfwv ri d IWD

pd| gl�hu iurp wkrvh ri d FX/ dqg derxw wkh rffxuuhqfh ri d IWD ru FX1 Zkhq orfdo surgxfwlrq lq k dqg

o r�huv d frvw dgydqwdjh uhodwlyh wr vxsso|lqj wkhvh frxqwulhv iurp wkh uhvw ri wkh zruog dv lq uhjlrq L/ zh

vkrxog revhuyh wkh irupdwlrq ri d IWD dv wklv lqgxfhv IGL dqg udlvhv wkh zhoiduh ri wkh phpehu frxqwulhv1

Zkhq wklv frvw dgydqwdjh lv vpdoo ru qrqh{lvwhqw dv lq uhjlrqv LL/ LLL dqg LY/ d IWD pd| idlo wr udlvh zhoiduh1

Wkhuh duh wzr uhdvrqv zk| d FX/ e| doorzlqj frxqwulhv wr frruglqdwh rq d frpprq h{whuqdo wdul�/ pd|

wkhq gr ehwwhu1 Iluvw/ dv lq uhjlrqv LLL dqg LY/ d FX e| vhwwlqj d surklelwlyh frpprq h{whuqdo wdul� fdq

fuhdwh IGL dqg udlvh wkh mrlqw zhoiduh ri k dqg o1 Vhfrqg/ hyhq li wkh IGL htxloleulxp h{lvwv xqghu d IWD dv
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lq uhjlrq LL/ frxqwulhv pd| eh wudsshg lq wkh Sduhwr0grplqdwhg htxloleulxp zlwkrxw IGL/ xqdeoh wr hvfdsh

lw zlwkrxw frruglqdwlqj wkhlu h{whuqdo wdul�v dqg2ru sur�w wd{hv1 D FX fdq wkhq vhuyh dv dq dssursuldwh

frruglqdwlrq ghylfh1 Qrwh/ krzhyhu/ wkdw li wkh frvw gl�huhqfh ehwzhhq k dqg o lv odujh/ wkh irupdwlrq ri d

FX zrxog uhtxluh vlgh0sd|phqwv ehwzhhq wkh phpehu frxqwulhv +uhjlrqv LLL dqg LY,1 D FX vkrxog eh hdvlhu

wr hvwdeolvk zkhq wklv frvw gl�huhqfh lv vpdoo vr wkdw vlgh0sd|phqwv duh qrw qhfhvvdu| +uhjlrq LL,1

�"�  #� $�����
���
�� ���  #� #�����	�
��

Vxssrvh wkh �up rshudwhg sodqwv lq erwk k dqg o ehiruh wkh IWD1 Wkh fuhdwlrq ri d IWD zloo wkhq ohdg wkh

�up wr forvh lwv sodqw lq k/ iruflqj wkh odwwhu wr lpsruw jrrg [1 Exw sulru wr wkh IWD k douhdg| kdg wkh

rswlrq ri lpsruwlqj [ dqg zdv deoh wr ohy| d wdul� rq lpsruwv iurp o1 Khqfh k fdqqrw jdlq iurp d IWD

xqohvv lw uhfhlyhv dq r�vhwwlqj wudqvihu iurp o144 Wkh uhohydqw txhvwlrq wkhuhiruh lv zkhwkhu o zloo ehqh�w

iurp wkh IWD dqg/ li |hv/ zkhwkhu wkh jdlq lv odujh hqrxjk wr frpshqvdwh k iru lwv orvvhv1

Sulru wr wkh IWD/ o uhfhlyhg d pd{lpxp zhoiduh +iru d wd{ udwh ri wo @ 4, ri 6+4� fo,
5
@;�J1 Xqghu wkh

IWD zlwk htxloleulxp srolflhv

+�uki > awk,> +�uoi > awo,

�
o*v zhoiduh lv jlyhq e| +4<,1 D zhoiduh jdlq iru o iurp wkh

IWD khqfh uhtxluhv

6

;
+4� fo,

5
�

8

;
+4� fk,

5 .J � 3 +5:,

Wkdw lv/ +fk � fo, dqg J kdyh wr eh vx!flhqwo| odujh1 Li +fk � fo, lv elj/ wd{ frpshwlwlrq lv orz dqg o fdq

vwloo ohy| d kljk wd{ ghvslwh wkh frpshwlwlrq iurp k1 D odujh J lpsolhv elj hfrqrplhv ri vfdoh/ zklfk fdq

eh ehwwhu h{sorlwhg lq wkh IWD wkdq lq d vpdoo qdwlrqdo pdunhw1 Wkh frqglwlrq iru mrlqw zhoiduh wr lqfuhdvh

xqghu wkh IWD/

4

5
+4� fo,

5
� +4� fk,

5 . 5J A 3> +5;,

krogv xqghu vlplodu flufxpvwdqfhv1 Wklv hvwdeolvkhv wkh iroorzlqj uhvxow=

Sursrvlwlrq 6 Li wkh �up lqlwldoo| kdg sodqwv lq erwk frxqwulhv/ wkh IWD zloo ohdg lw wr forvh lwv sodqw lq k1

Frxqwu| o ehqh�wv iurp wkh IWD dqg lv deoh frpshqvdwh k iru lwv zhoiduh orvv li wd{ frpshwlwlrq lv orz dqg

wkh �{hg frvw ri IGL lv vx!flhqwo| elj1

44Wkh vdph krogv wuxh/ li rqo| , uhfhlyhg IGL ehiruh wkh IWD/ wkh uhdvrq djdlq ehlqj wkdw � orvhv lwv delolw| wr wd{ lpsruwv

iurp ,1 Wklv fdvh lv qrw h{solflwo| h{dplqhg khuh/ vlqfh lw lv dqdorjrxv wr wkh rqh zkhuh erwk frxqwulhv lqlwldoo| kdyh IGL1
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Ilqdoo| frqvlghu IGL ghvwuxfwlrq1 Li wkhuh h{lvwv dq htxloleulxp lq zklfk IGL rffxuv sulru wr wkh fuhdwlrq

ri d IWD/ wkhq wkh uhyhuvh ri lqhtxdolw| +;, pxvw qhfhvvdulo| krog> wkdw lv/ wkh pd{lpxp zhoiduh o fdq dfklhyh

iurp IGL pxvw h{fhhg wkh zhoiduh jhqhudwhg e| lpsruwlqj [ iurp i =

6

;
+4� fo,

5
�J.pd{

�
3>
4

<

�
+4� fo,

5
� +4� fi ,

5
��

A
4

9
+4� fi ,

5= +5<,

Qrz vxssrvh wkdw xqghu wkh IWD wkhuh lv dq htxloleulxp zlwk srolflhv
G
+u�i > �wk,> +u

�

i >
�wo,
H

dqg qr IGL1

Wkhq +57, pxvw krog1 Exw +5<, dqg +57, wrjhwkhu |lhog d frqwudglfwlrq1 Khqfh rqh pd| vwdwh wkh iroorzlqj

sursrvlwlrq=

Sursrvlwlrq 7 Wkh irupdwlrq ri d IWD fdqqrw ohdg wr IGL ghvwuxfwlrq zkhuh wkh �up forvhv lwv sodqw+v,

lq wkh IWD/ dqg k dqg o lpsruw iurp i ohy|lqj wkhlu xqfrqvwudlqhg rswlpdo wdul�v1

Wkh lqwxlwlrq lv wkdw li o irxqg lw dwwudfwlyh wr lqgxfh IGL zkhq wkh �up iurp lwv sodqw lq o frxog rqo|

vxsso| wkh orfdo pdunhw ru dw ohdvw idfhg wdul�v zkhq h{sruwlqj wr k/ lw zloo dovr zdqw wr dwwudfw IGL zkhq

wkh �up fdq h{sruw wr k wdul�0iuhh1

% �&����
���

Li wkh frvw ri surgxfwlrq lq o lv rqo| voljkwo| vpdoohu ru hyhq odujhu wkdq lq i +vr wkdw +55, lv qrw vdwlv�hg,/

d suhihuhqwldo wudgh djuhhphqw +SWD,�d IWD ru d FX�fdqqrw udlvh dqg zloo w|slfdoo| uhgxfh k*v zhoiduh/

luuhvshfwlyh ri zkhwkhu lw lqgxfhv IGL fuhdwlrq ru IGL frqvrolgdwlrq1 D SWD zloo khqfh rqo| frph derxw/

li o*v jdlqv duh odujh hqrxjk wr frpshqvdwh k> wkhvh jdlqv duh lqfuhdvlqj lq +fk � fo, dqg/ lq wkh fdvh ri IGL

frqvrolgdwlrq/ dovr lq J1 Exw zkdw kdsshqv/ li wkh uhtxluhg vlgh0sd|phqwv duh qrw ihdvleohB Dv L ghprqvwudwh

lq wklv vhfwlrq/ e| uhod{lqj wkh dvvxpswlrq wkdw wkh �up lv zkroo| rzqhg e| uhvlghqwv ri frxqwu| i / lw lv

srvvleoh iru d SWD wr gluhfwo| ehqh�w erwk k dqg o hyhq lq wkh devhqfh ri dq| vlgh0sd|phqwv1 Lq sduwlfxodu/

li uhvlghqwv ri k krog d vx!flhqwo| odujh vwdnh lq wkh �up/ wkh fuhdwlrq ri d SWD pd| udlvh wkhlu zhoiduh

lqgluhfwo| e| olplwlqj wkh wd{ wkdw frxqwu| o lv deoh wr froohfw iurp wkh �up1

Ohw �l A 3 ghqrwh wkh iudfwlrq ri wkh �up*v sur�w fodlphg e| uhvlghqwv ri frxqwu| l @ k> o dqg ohw

�k . �o ? 4> vr wkdw d srvlwlyh iudfwlrq ri sur�wv lv fodlphg e| uhvlghqwv ri i 1 Wklv hqvxuhv wkdw k dqg o

zrxog vwloo olnh wr vhw wkhlu wd{hv vr dv wr h{wudfw dv pxfk dv srvvleoh ri wkh �up*v sur�w dqg uhglvwulexwh wklv
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uhyhqxh wr wkhlu rzq uhvlghqwv1 Qrz vxssrvh wkdw k dqg o kdyh iruphg d SWD dqg wkdw lq htxloleulxp wkh

�up kdv d sodqw lq o1 Zkdw duh wkh htxloleulxp wd{ udwhvB Lpsruwlqj jrrg [ iurp wkdw sodqw zrxog |lhog k

zhoiduh htxdo wr wkh vxp ri frqvxphu vxusoxv dqg d vkduh �k ri wkh �up*v diwhu0wd{ sur�w=

+4� fo,
5

;
. �k+4� wo,

�
+4� fo,

5

5
�J

�
= +63,

Li wkh �up orfdwhg lq k wr vxsso| wkh SWD/ k*v zhoiduh zrxog frqvlvw ri wkh vxp ri frqvxphu vxusoxv/ wd{

uhyhqxh dqg lwv vkduh ri wkh �up*v diwhu0wd{ sur�wv=

+4� fk,
5

;
. wk

�
+4� fk,

5

5
�J

�
. �k+4� wk,

�
+4� fk,

5

5
�J

�
= +64,

Wkh vpdoohvw wd{ k zrxog eh zloolqj wr r�hu wkh �up lv wkh rqh wkdw zrxog pdnh lw lqgl�huhqw ehwzhhq +64,

dqg +63,> ghqrwh wklv wd{ e| w
3

k
1 Lq dgglwlrq/ wkh kljkhvw wd{ wkdw o fdq lpsrvh dqg vwloo uhfhlyh IGL zkhq k

ohylhv wd{ w
3

k
lv jlyhq e| w

3

o
/ zkhuh

+4� w
3

k,

%
+4� fk,

5

5
�J

&
@ +4� w

3

o,

%
+4� fo,

5

5
�J

&
= +65,

Vroylqj +63,/ +64, dqg +65, iru wkh htxloleulxp wd{ udwhv rqh revhuyhv wkh iroorzlqj=

Sursrvlwlrq 8 Vxssrvh wkhuh lv d SWD dqg wkhuh h{lvwv dq htxloleulxp lq zklfk wkh �up vxssolhv wkh SWD

iurp d sodqw lq o1 Wkhq wkh htxloleulxp wd{ udwhv duh jlyhq e| awk dqg awo lq +47, dqg +49,> htxloleulxp wd{hv

duh khqfh lqghshqghqw ri wkh �up*v rzqhuvkls vwuxfwxuh dv orqj dv lw lv sduwo| rzqhg e| uhvlghqwv ri i 1

Wklv uhvxow lv frqyhqlhqw/ vlqfh rqh fdq qrz xvh fkdqjhv lq wkh �l*v wr vkliw zhoiduh ehwzhhq uhvlghqwv ri

k dqg o zlwkrxw d�hfwlqj wkh orfdwlrq dqg sulfh fkrlfhv ri wkh �up1 Htxloleulxp zhoiduh lq k lv

+4� fo,
5

;
. �k

�
8+4� fk,

5
� +4� fo,

5

;
�J

�
> +66,

zkhuhdv zhoiduh lq o lv

+9� �o,
+4� fo,

5

;
� +4� �o,

8 +4� fk,
5

;
� �oJ> +67,

erwk duh lqfuhdvlqj lq wkh uhvshfwlyh �l1 Wkh mrlqw zhoiduh ri k dqg o lv lqfuhdvlqj lq +�k . �o,1 Vr li d

SWD udlvhv mrlqw zhoiduh zkhq wkh �up lv frpsohwho| iruhljq rzqhg +�k @ �o @ 3,/ lw pxvw dovr gr vr li

�k . �o A 3=

4:



Vxssrvh wkdw wkh SWD kdv ohg wr IGL frqvrolgdwlrq/ zlwk wkh �up forvlqj lwv sodqw lq k1 Wkh odwwhu vwloo

ehqh�wv iurp wkh SWD/ li wkh vxp ri frqvxphu vxusoxv dqg wkh vkduh ri wkh �up*v diwhu0wd{ sur�w fodlphg

e| lwv uhvlghqwv h{fhhgv zhoiduh sulru wr wkh SWD=

+4� fo,
5

;
. �k

�
8+4� fk,

5

;
�

+4� fo,
5

;
�J

�
A

6+4� fk,
5

;
�J= +68,

E| Dvvxpswlrq 4/ wkh ohiw0kdqg vlgh ri wklv lqhtxdolw| lv prqrwrqlfdoo| lqfuhdvlqj lq �k1 Wkh lqhtxdolw|

lv vdwlv�hg li �k lv htxdo wr rqh/ exw lw lv ylrodwhg li �k lv }hur1 Wkhuh khqfh h{lvwv d fulwlfdo ydoxh ri �k/

ghqrwhg e| ��k/ zkhuh

��k @
6+4� fk,

5
� +4� fo,

5
� ;J

8+4� fk,5 � +4� fo,5 � ;J
A 3> +69,

vxfk wkdw iru �k A ��k/ k lv vwulfwo| ehwwhu r� xqghu d IWD1

Ilqdoo| vxssrvh wkdw wkh SWD ohg wr IGL fuhdwlrq1 Li frxqwu| l lpsruwv [ iurp i / lwv xqfrqvwudlqhg

rswlpdo wdul� lv ghwhuplqhg e| wkh iroorzlqj pd{lpl}dwlrq sureohp=

pd{
uli

�
+4� fi � uli ,

5

;
. �l

+4� fi � uli ,
5

7
. u

i
l

+4� fi � uli ,

5

�
> +6:,

zkhuh wkh �uvw whup uhsuhvhqwv frqvxphu vxusoxv/ wkh vhfrqg wkh orfdo uhvlghqwv* vkduh ri wkh �up*v rshudwlqj

sur�w lq i dqg wkh wklug wdul� uhyhqxh1 Wkh dvvrfldwhg rswlpdo wdul� lv u
�
li � +4 � fi ,+4 � 5�l,@+6 � 5�l,/

dqg wkh fruuhvsrqglqj zhoiduh iru l lv

Xl+zi > u
�
li , @

6+4� fi ,
5

5+6� 5�l,5
= +6;,

Wkhuhiruh k ehqh�wv iurp wkh SWD/ li

+4� fo,
5

;
. �k

�
8+4� fk,

5

;
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+4� fo,
5
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A

6+4� fi ,
5
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= +6<,
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Wklv sdshu h{dplqhg wkh h�hfwv ri suhihuhqwldo wudgh rq wkh orfdwlrq fkrlfh ri d iruhljq lqyhvwru/ wd{ frpsh0

wlwlrq dqg vrfldo zhoiduh1 Lw zdv vkrzq wkdw d IWD pd| ohdg wr IGL fuhdwlrq ru frqvrolgdwlrq/ exw w|slfdoo|

4;



qrw wr IGL ghvwuxfwlrq1 Iru IGL fuhdwlrq wr rffxu wkh surgxfwlrq frvwv lq k dqg o pxvw eh lq dq lqwhuphgldwh

udqjh uhodwlyh wr wkh surgxfwlrq frvwv lq wkh uhvw ri wkh zruog1 Lq sduwlfxodu/ wkh| pxvw eh vx!flhqwo| odujh

vr wkdw lq wkh devhqfh ri iuhh lqwhuqdo wudgh frxqwulhv lqglylgxdoo| suhihu wr uho| rq lpsruwv iurp wkh uhvw

ri wkh zruog1 Exw wkh| pxvw eh vpdoo hqrxjk vr wkdw zkhq pdunhwv duh lqwhjudwhg lq wkh IWD qr frxqwu|

kdv dq lqfhqwlyh wr ghwhu IGL1 IGL fuhdwlrq uhsuhvhqwv d Sduhwr lpsuryhphqw luuhvshfwlyh ri wkh ghjuhh ri

wd{ frpshwlwlrq/ li wkh surgxfwlrq frvw lq wkh orz0frvw frxqwu| lq wkh IWD lv vx!flhqwo| orzhu wkdq wkdw lq

wkh uhvw ri wkh zruog/ vr wkdw wkh kljk0frvw frxqwu| lv qrw kxuw li lw kdv wr lpsruw wkh jrrg iurp lwv sduwqhu

frxqwu| udwkhu wkdq iurp wkh uhvw ri wkh zruog1 Krzhyhu/ hyhq li wklv lv qrw wkh fdvh dqg wudgh gh hfwlrq

kxuwv wkh kljk0frvw frxqwu|/ d IWD pd| vwloo udlvh wkh djjuhjdwh zhoiduh ri lwv phpehuv1 Wklv kdsshqv li wkh

frvw gl�huhqwldo zlwklq wkh IWD lv vx!flhqwo| odujh +dqg khqfh wkh ghjuhh ri wd{ frpshwlwlrq vpdoo, dqg wkh

surgxfwlrq frvw lq wkh orz0frvw orfdwlrq lq wkh IWD lv vx!flhqwo| orz frpsduhg wr wkdw lq wkh uhvw ri wkh

zruog1

Li wkh frvw dgydqwdjh ri wkh srwhqwldo IWD uhodwlyh wr wkh uhvw ri wkh zruog lv vpdoo ru qrqh{lvwhqw/ d

IWD pd| idlo wr lqgxfh IGL/ hyhq li lw lv zhoiduh lpsurylqj1 Wkhuh duh wzr uhdvrqv zk| wklv pd| kdsshq1

Iluvw/ wkhuh pd| eh pxowlsoh htxloleuld dqg wkh frxqwulhv pd| idlo wr frruglqdwh rq dq htxloleulxp zlwk IGL1

Vhfrqg/ wkh kljk0frvw frxqwu| pd| kdyh dq lqfhqwlyh wr ghyldwh iurp dq IGL htxloleulxp e| uhgxflqj lwv

h{whuqdo wdul� vr wkdw wkh �up vxssolhv lw iurp wkh uhvw ri wkh zruog1 Lq erwk fdvhv/ d FX fdq eulqj derxw

IGL dqg wkxv lpsuryh zhoiduh/ dv lw doorzv wkh frxqwulhv wr frruglqdwh rq wkh dssursuldwh frpprq h{whuqdo

wdul�1

Li wkh �up kdg lqyhvwhg lq erwk frxqwulhv ri wkh srwhqwldo IWD/ wkhq lqwhjudwlrq zloo ohdg wr IGL

frqvrolgdwlrq1 Pruhryhu/ wd{ frpshwlwlrq zloo irufh wd{ udwhv grzq lq wkh IWD1 \hw/ wkh IWD zloo vwloo udlvh

mrlqw zhoiduh ri wkh phpehu frxqwulhv/ li wkh �{hg frvw ri lqyhvwphqw lv odujh dqg wkh frvw gl�huhqwldo +ghjuhh

ri wd{ frpshwlwlrq, zlwklq wkh IWD lv vx!flhqwo| elj +vpdoo,1

Ilqdoo|/ wkh sdshu frqvlghuhg dq h{whqvlrq zkhuh wkh �up zdv dovr sduwo| rzqhg e| uhvlghqwv ri wkh IWD

ru FX dqg vkrzhg wkdw wklv grhv qrw d�hfw htxloleulxp wd{ udwhv1 Uhvlghqwv ri wkh kljk0frvw frxqwu| pd|

qrz ehqh�w iurp d suhihuhqwldo wudgh djuhhphqw +hyhq li wkh| glg qrw xqghu ixoo iruhljq rzqhuvkls ri wkh

�up,/ ehfdxvh wkh uhvxowlqj wd{ frpshwlwlrq udlvhv wkh �up*v diwhu0wd{ sur�w/ ri zklfk wkh| froohfw d vkduh1

4<
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