
Hfrqrplf Lqwhjudwlrq lq Wudgh dqg

IGL= G|qdplf Frqvlghudwlrqv ri

Srwhqwldov dqg Dgmxvwphqw

Shwhu Hjjhu

Dxvwuldq Lqvwlwxwh ri Hfrqrplf Uhvhdufk/

S1R10Er{ <4/ D04436 Ylhqqd/ Dxvwuld1

H0pdlo= hjjhuCzlir1df1dw

Devwudfw

Wklv sdshu xvhv wkh uhvxowv ri d g|qdplf sdqho vwxg| ri lqwud0

Hxurshdq wudgh dqg IGL wr dsso| wkhp wr wkh lvvxh ri lqwhjudwlqj

wkh FHHFv lq wkh HX1 Wkh phulw ri d g|qdplf shuvshfwlyh lv

vkrzq wr eh lwv fdsdflw| wr glvfxvv qrw rqo| wkh orqj0uxq h�hfwv

ri vkrfnv exw dovr wkh vshhg ri dgmxvwphqw1 Wkh odwwhu fdqqrw eh

ghulyhg iurp furvv0vhfwlrq vwxglhv/ exw lv xvhixo hvshfldoo| zkhq

srwhqwldov duh wr eh surmhfwhg1

Nh| zrugv= judylw| htxdwlrq/ sdqho hfrqrphwulfv

MHO= F66/ I47/ I48/ I56

4 Lqwurgxfwlrq4

Surmhfwlqj vr0fdoohg qdwxudo wudgh  rzv ru srwhqwldo wudgh uhodwlrqv zdv

d pdmru wdvn ri hpslulfdo wudgh hfrqrplfv lq wkh odvw ghfdgh1 Wkh dlp

ri wklv nlqg ri uhvhdufk zdv pdlqo| wr lqglfdwh srwhqwldov ri hfrqrplf

lqwhjudwlrq zlwk uhvshfw wr wudgh zklfk zhuh qrw h{kdxvwhg ehfdxvh ri

lpshglphqwv ri d prvwo| srolwlfdo exw dovr hfrqrplf w|sh1 Wklv zdv xvx0

doo| edvhg rq wkh hvwlpdwlrq ri d judylw| htxdwlrq +Olqqhpdqq/ 4<99,1

Wkh srlqw ri d judylw| htxdwlrq lv wkdw lw uhsuhvhqwv d uhgxfhg irupzklfk

frpsulvhv elodwhudo srwhqwldo vxsso| dqg ghpdqg +JGS dqg srsxodwlrq

qxpehuv ehwzhhq wzr sduwqhu frxqwulhv, dv zhoo dv idfwruv ri wudgh suhi0

huhqfhv +frpprq odqjxdjh dqg erughuv/ hwf1, dqg uhvlvwdqfhv +glvwdqfh

ehwzhhq hfrqrplf fhqwuhv/ hwf1,1 Prvw ri wkh uhodwhg vwxglhv wulhg wr

surmhfw wkh lqwhjudwlrq srwhqwldo ri wkh Fhqwudo dqg Hdvwhuq Hxurshdq

frxqwulhv +FHHFv, diwhu wkh idoo ri wkh Lurq Fxuwdlq +Zdqj ) Zlqwhuv/

4<<4> Kdplowrq ) Zlqwhuv/ 4<<5> Urvdwl/ 4<<5> Edogzlq/ 4<<7> hwf1,1

4L zlvk wr wkdqn I1 Euhxvv/ K1 Hjjhu dqg P1 Sid�hupd|u iru khosixo frpphqwv1
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Lq d �uvw vwhs/ elodwhudo wudgh uhodwlrqv ehwzhhq d vdpsoh ri uhihuhqfh

pdunhw hfrqrplhv zhuh fkdudfwhulvhg1 Lq d vhfrqg vwhs/ lw zdv dvvxphg

wkdw wudgh uhodwlrqv ehwzhhq jlyhq frxqwulhv/ h1j1 wkh FHHFv dqg wkh

uhihuhqfh pdunhw hfrqrplhv +prvwo| HX ru RHFG frxqwulhv,/ lq wkh orqj0

uxq zrxog h{klelw vlplodu uhodwlrqv jlyhq wkhlu fxowxudo fkdudfwhulvwlfv/

jhrjudsklfdo orfdwlrq dqg wkhlu vwdjh ri hfrqrplf ghyhorsphqw1

Wkh deryh phqwlrqhg slrqhhuv ri wklv w|sh ri vwxglhv glvfryhuhg vxe0

vwdqwldo ghyldwlrqv lq dfwxdo elodwhudo wudgh ehwzhhq wkh Zhvw +HX ru

RHFG, dqg wkh FHHFv1 Rq wkh rwkhu kdqg/ uhodwlyho| vwurqj uhod0

wlrqvklsv zhuh irxqg iru lqwud0FHHF wudgh1 Wkxv/ wkh kljk vkduh ri

lqwud0FHHF wudgh dqg wkh forvhg qdwxuh ri wkh uhvshfwlyh hfrqrplhv idf0

lqj wkhlu Zhvwhuq qhljkerxuv zhuh vhhq wr eh vwhpplqj iurp suhvvxuhv

zlwklq wkh FRPHFRQ1 Dowrjhwkhu wklv lqglfdwhg odujh xqh{kdxvwhg

Hdvw0Zhvw srwhqwldov ri lqwhjudwlrq dw wkh wlph wkhvh hfrqrplhv vwduwhg

wr rshq xs lq wkh hduo| 4<<3v/ zklfk zhuh dvvxphg wr jhqhudwh gud0

pdwlf g|qdplf surfhvvhv iru wkhlu uhodwlrqv zlwk Zhvwhuq Hxursh dqg

wkh RHFG1

Jhqhudoo|/ lw zdv srlqwhg rxw wkdw dgmxvwlqj srwhqwldo elodwhudo wudgh

zlwk wkh FHHFv zrxog eh d phglxp0 ru hyhq orqj0whup skhqrphqrq1

Wkhuhiruh/ lw zdv vrphzkdw vxusulvlqj wkdw diwhu d wlph vsdq ri ohvv wkdq

d ghfdgh wkh hqwluh jds ehwzhhq srwhqwldo dqg uhdo wudgh uhodwlrqvklsv

ehwzhhq wkh HX dqg FHH frxqwulhv zdv forvhg/ dqg qr lqwhjudwlrq h�hfwv

zhuh ohiw xqh{sorlwhg +Jurv ) Jrqfldu}/ 4<<9> Euhxvv ) Hjjhu/ 4<<<,1

Wkh sxusrvh ri wklv sdshu lv wr orrn lqwr wkh txhvwlrq ri dgmxvwphqw

surfhvvhv zklfk duh dvvrfldwhg zlwk gl�huhqw nlqgv ri vkrfnv lq h{sodlq0

lqj idfwruv ri erwk elodwhudo h{sruwv dqg vwrfnv ri rxwzdug iruhljq gluhfw

lqyhvwphqw +IGL,1 Dv d fdvh vwxg|/ wkh vxjjhvwlrqv duh edvhg rq elodw0

hudo uhodwlrqvklsv ehwzhhq wkh HX +dv wkh vhqglqj frxqwulhv, dqg wkuhh

FHHFv +F}hfk Uhsxeolf/ Kxqjdu|/ dqg Srodqg dv wkh uhfhlylqj frxq0

wulhv,1 Dowkrxjk qr srwhqwldov ri elodwhudo hfrqrplf uhodwlrqvklsv duh

surmhfwhg lq wkh xvxdo zd|/ wkh sdshu ghprqvwudwhv wkdw d g|qdplf dqdo0

|vlv surylghv lqirupdwlrq derxw wkh dgmxvwphqw surfhvvhv diwhu vkrfnv

lq wkh ghwhuplqdqwv zklfk fdqqrw eh ghulyhg iurp vlpsoh vwdwlf dssolfd0

wlrqv1 D g|qdplf wuhdwphqw ri elodwhudo h{sruwv +dqg dovr ri IGL, frxog

shukdsv khos wr ehwwhu xqghuvwdqg zklfk wlph vsdqv zh vkrxog wklqn ri

zlwk uhjdug wr dgmxvwphqw lq wkh orqj0uxq diwhu d vkrfn ru iurp dfwxdo

wr �qdwxudo� uhodwlrqvklsv1

5 Elodwhudo Wudgh dqg IGL

Dv phqwlrqhg deryh/ wkh zrunkruvh prgho iru dqdo|vlqj srwhqwldo hfr0

qrplf uhodwlrqvklsv zdv wkh judylw| prgho1 Lw zdv fkrvhq ehfdxvh ri lwv

vlpsoh vwuxfwxuh/ lwv lqwxlwlyh dsshdo dqg lwv vxffhvv lq h{sorulqj wkh yro0
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xph dqg ghvwlqdwlrq ri elodwhudo wudgh1 Uhfhqwo| lw kdv ehhq dssolhg qrw

rqo| wr elodwhudo wudgh exw dovr wr IGL +h1j1 Euhqwrq hw do1/ 5333,1 \hw

dowkrxjk lw kdv fhuwdlqo| ghprqvwudwhg lwv jrrgqhvv ri �w/ lw qhyhuwkh0

ohvv uhpdlqv vwdqglqj rq wkhruhwlfdo irxqgdwlrqv zklfk duh qrw hqwluho|

vhfxuh +Kdplowrq ) Zlqwhuv/ 4<<5> Ohdphu ) Ohylqvrkq/ 4<<8,1

Zkdw*v pruh/ vrph ri wkh zrun ri wkh Qhz Wudgh Wkhru| h{solflwo|

irfxvhv rq wkh ghwhuplqdqwv ri dqg uhodwlrqvkls ehwzhhq pxowlqdwlrqdo

+PQH, dqg qdwlrqdo +QH/ l1h1 h{sruwhuv, hqwhusulvhv +vhh Pdunxvhq )

Yhqdeohv/ 4<<9 dqg 4<<;,1 Dv zh zloo wdon derxw erwk/ zh zloo wkhuhiruh

uhodwh wkh hpslulfdo vxjjhvwlrqv wr wklv olwhudwxuh1 Wklv fkrlfh ri wkh

wkhruhwlfdo edfnjurxqg lqyroyhv d vhw ri yduldeohv zklfk pdlqo| frqvlvwv

ri ryhudoo elodwhudo frxqwu| vl}h/ uhodwlyh frxqwu| vl}h/ uhodwlyh idfwru hq0

grzphqwv/ wudgh uhvlvwdqfhv +wudqvsruw frvwv, dqg pxowlsodqw hfrqrplhv

ri vfdoh +�{hg frvwv ri uxqqlqj d vhfrqg sodqw deurdg,1 Dv lw lv gl!fxow

wr �qg d vrxqg phdvxuh iru wkh odvw rqh dw wkh djjuhjdwh ohyho zh rqo|

zloo gudz rq wkh iruphu yduldeohv1

Krzhyhu/ vr idu rqo| vwdwlf +furvv0vhfwlrq dv zhoo dv sdqho, dqdo|vhv

kdyh ehhq xqghuwdnhq dqg xvhg wr dqdo|vh dqg surmhfw elodwhudo hfrqrplf

uhodwlrqvklsv51 Wklv glg qrw doorz wr prgho wkh lqhuwlrxv fkdqjh ri erwk

h{sruwv dqg IGL ehfdxvh ri fkdqjhv lq wkhlu ghwhuplqdqwv +wkhruhwlfdoo|

prwlydwhg e| wkh lpsdfw ri dgmxvwphqw frvwv ri lqyhvwphqw,1 Rq wkh

rwkhu kdqg/ wkh lpsdfw ri olqndjhv ehwzhhq wudgh dqg IGL +vhh Fdyhv/

4<<9, zhuh vlploduo| qhjohfwhg61 Krzhyhu/ li dgmxvwphqw frvwv gr sod|

d uroh/ wkhq wkh uhodwlrqvkls ehwzhhq wudgh dqg IGL vkrxog h{klelw dq

lqhuwlrxv fkdqjh diwhu d vkrfn dv zhoo1

L sursrvh wr xqghuwdnh dq h{shulphqw ri wkrxjkw/ dsso|lqj wkh sd0

udphwhu hvwlpdwhv ghulyhg e| Hjjhu +5333, dovr iru HX0FHHF uhodwlrqv

dqg dqdo|vlqj wkh prgho surmhfwlrqv iru vkrfnv lq vhyhudo ghwhuplqdqwv

iru wkh elodwhudo hfrqrplf uhodwlrqv ehwzhhq wkh HX dqg wkuhh FHHFv

+F}hfk Uhsxeolf/ Kxqjdu|/ dqg Srodqg,/ zlwk uhvshfw wr erwk wkh orqj0

uxq dqg wkh g|qdplf sdwkv ri dgmxvwphqw71 Wkh wkhruhwlfdo prgho eh0

klqg wkh dqdo|vlv lv rqh zklfk lv ghulyhg iurp +vwdwlf, jhqhudo htxloleulxp

5Dv idu dv L nqrz/ Hjjhu +5333, lv dq h{fhswlrq dqdo|vlqj lqwud0HX h{sruwv dqg

IGL lq d g|qdplf sdqho iudphzrun1 Wkh uhvxowv suhvhqwhg lq wklv sdshu uhjduglqj

orqj0whup lq xhqfhv dqg dgmxvwphqw sdwkv duh edvhg rq wklv zrun1
6Wklv krogv wuxh doehlw uhfhqwo| vrph dxwkruv kdyh vwxglhg wkh uhodwlrqvkls eh0

wzhhq h{sruwv dqg IGL e| wkh dqdo|vlv ri uhvlgxdov lq wkh wudglwlrq ri Judkdp +4<<9,1

H{dpsohv lq wklv wudglwlrq duh Euhqwrq ) Gl Pdxur +4<<<, dqg Euhqwrq hw do1 +4<<<,1
7Pruh suhflvho|/ L vkrxog gh�qh wkh �orqj0uxq� dv wkh fxpxodwlyh lpsdfw ri d vkrfn

+hlwkhu lq h{sruwv/ IGL ru dq h{rjhqrxv ghwhuplqdqw, rq wkh ghshqglqj yduldeohv

+elodwhudo h{sruwv dqg vwrfnv ri rxwzdug IGL,1 Wkh fxpxodwlyh lpsdfw lv vlpsoh wkh

lqwhjudo ri wkh uhvxowlqj fkdqjhv ehwzhhq shulrgv +w @ 4,/ l1h1 wkh shulrg zkhuh wkh

vkrfn rffxuv/ dqg +W @4,1
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prghov rq wudgh dqg pxowlqdwlrqdov lq wkh wudglwlrq ri Pdunxvhq ) Yhq0

deohv +4<<9 dqg 4<<;> vhh Hjjhu/ 5333/ iru d pruh ghwdlohg glvfxvvlrq ri

wkh lpsolfdwlrqv,1 Wkh pdlq ghwhuplqdqwv ri vxfk prghov duh vhhq wr

eh ryhudoo +elodwhudo, frxqwu| vl}h/ uhodwlyh frxqwu| vl}h +vlplodulw| ri wkh

vl}h lq whupv ri JGS,/ gl�huhqfhv lq uhodwlyh idfwru hqgrzphqwv/ wudqv0

sruw frvwv/ dqg wkh gl�huhqfh ehwzhhq hfrqrplhv ri vfdoh dw wkh �up

+pxowlsodqw, dqg sodqw ohyhov1 Dv phqwlrqhg deryh/ lqirupdwlrq rq wkh

odwwhu lv qrw dydlodeoh ru udwkhu srru dw dq djjuhjdwh ohyho/ dqg zh zloo

wkhuhiruh irfxv rq wkh iruphu ghwhuplqdqwv1

	 Wdeoh 4 derxw khuh :

Wdeoh 4 vxppdulvhv wkh sdudphwhu uhvxowv iurp Hjjhu +5333, iru d

vshfl�fdwlrq lq zklfk wkh gl�huhqfh lq wkh uhodwlrqvkls ri sk|vlfdo fdsl0

wdo wr xqvnloohg oderxu +orz hquroohg shrsoh, dqg ri kxpdq fdslwdo +kljk

hquroohg shrsoh, wr xqvnloohg oderxu zdv lpsohphqwhg lq d vhsdudwh zd|

dqg wkh xqghuo|lqj frxqwu| vdpsoh frqvlvwhg mxvw ri HX frxqwulhv1 Lw

vkrxog eh qrwhg wkdw rqo| wkh orqj0uxq h�hfwv ri fkdqjhv lq wkh h{rjh0

qrxv ghwhuplqdqwv rq erwk h{sruwv dqg vwrfnv ri rxwzdug IGL duh edvhg

rq wkh deryh0phqwlrqhg wkhruhwlfdo edfnjurxqg1 Krzhyhu/ iru d vprrwk

surfhvv ri dgmxvwphqw zh zrxog dovr h{shfw wkh +vkruw0uxq, h�hfwv ri wkh

odjjhg hqgrjhqrxv yduldeohv wr h{klelw d srvlwlyh vljq dqg d frh!flhqw

vpdoohu wkdq rqh1 Wkh wklug froxpq iru erwk wkh h{sruw dqg wkh IGL

uhvxowv lqglfdwhv wkh vljq ri wkh lpsdfw ri d srvlwlyh vkrfn lq wkh vhy0

hudo h{rjhqrxv ghwhuplqdqwv rq elodwhudo h{sruwv dqg vwrfnv ri rxwzdug

IGL dv h{shfwhg wkhruhwlfdoo|1 Lq vxp zh prvwo| kdyh lghqwlfdo vljqv ri

wkh orqj0uxq h�hfwv ri d vkrfn lq wkh h{rjhqrxv ghwhuplqdqwv rq erwk

h{sruwv dqg IGL1 Rqo| uhodwlyh frusrudwh wd{ udwhv dqg wudqvsruw frvwv

duh dq h{fhswlrq/ zkhuh wkh iruphu zrxog qrw eh h{shfwhg e| wkhru|/

zkhuhdv wkh odwwhu lv frqvlvwhqw1 Ri frxuvh/ d odujhu elodwhudo hfrqrplf

vsdfh +vxpv ri JGS, lq xhqfhv erwk h{sruwv dqg IGL srvlwlyho|1 Rq

wkh rwkhu kdqg wkhuh duh srvlwlyh h�hfwv rq erwk iurp d kljkhu ghjuhh

lq vlplodulw| lq whupv ri uhodwlyh vl}hv ri wkh wzr frxqwulhv1 Wkh pruh

gl�huhqw frxqwulhv ehfrph lq whupv ri gl�huhqfh lq wkh sk|vlfdo fdslwdo

wr xqvnloohg hqgrzphqw udwlr wkh kljkhu zloo erwk h{sruwv dqg IGL eh/

zkloh wkh rssrvlwh krogv wuxh iru wkh kljk0vnloohg wr orz0vnloohg udwlr1 Vhh

Hjjhu +5333, iru pruh ghwdlov rq wkh wkhru|/ hvwlpdwlrq uhvxowv dqg whvw

vwdwlvwlfv1

Wdnlqj wkh suhvhqwhg sdudphwhu hvwlpdwhv dv jlyhq dqg dvvxplqj

wkdw wkh| duh dovr ydolg iru HX0FHHF uhodwlrqv/ zh qrz fdq wxuq wr

wkhlu dssolfdwlrq= Jlyhq wkh fruuhvsrqglqj yduldeohv iru dq dyhudjh HX

frxqwu| dqg wkh wkuhh FHHFv/ zh zloo xqghuwdnh vrph h{shulphqwv ri

wkrxjkw/ dvvxplqj d vkrfn lq wkh yduldeohv rq wkh vlgh ri wkh FHHFv

+prvwo| fkdqjlqj wkhp wr wkh HX dyhudjh,1 Zh zloo ghulyh lqirupdwlrq
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ri wkh orqj0uxq h�hfwv rq elodwhudo h{sruwv dqg IGL iurp wkh dyhudjh

HX +dv wkh vhqglqj frxqwulhv, wr wkh FHHFv +dv wkh uhfhlylqj frxqwulhv,

dqg wkh dvvrfldwhg vshhg ri dgmxvwphqw zklfk fdq eh vlpxodwhg nqrzlqj

wkh uhohydqw sdudphwhuv iru odjjhg h{sruwv dqg vwrfnv ri rxwzdug IGL

lq erwk wkh htxdwlrq ri elodwhudo h{sruwv dqg IGL1

6 Orqj0Uxq HX0FHHFUhodwlrqv dqg Vshhgv ri Dg0

mxvwphqw

Wdeoh 5 suhvhqwv ghvfulswlyh vwdwlvwlfv iru wkh uhohydqw yduldeohv lq rxu

frqwh{w81 Iluvw zh �qg wkdw wkh udwlr ri uhdo h{sruwv +vwrfnv ri rxwzdug

IGL, ehwzhhq w|slfdo HX frxqwulhv lq whupv ri JGS lv pxfk kljkhu

wkdq iru wudgh +iruhljq lqyhvwphqw, ri d w|slfdo HX phpehu vwdwh zlwk

rqh ri wkh vhohfwhg FHHFv1 Vhfrqg/ zh dgplw wkdw wkh dyhudjh JGS lv

ri frxuvh pxfk kljkhu iru wkh dyhudjh HX frxqwu| wkdq iru dq| ri wkh

wkuhh FHHFv1 Wklug/ wkh sk|vlfdo fdslwdo wr xqvnloohg oderxu udwlr iru d

w|slfdo HX phpehu vwdwh lv vljql�fdqwo| kljkhu wkdq wkh fruuhvsrqglqj

ydoxh iru d FHHF1 Irxuwk/ wkh udwlr ri kljk0vnloohg wr xqvnloohg oderxu lv

voljkwo| orzhu iru doo FHHFv wkdq iru wkh HX1 Odvwo|/ wudqvsruw frvwv9 duh

vljql�fdqwo| orzhu iru lqwud0HX h{sruwv wkdq iru wudgh zlwk wkh FHHFv/

zlwk HX wudgh zlwk Srodqg ehlqj wkh vroh h{fhswlrq1

	 Wdeoh 5 :

Lq rxu h{shulphqw ri wkrxjkw zh zloo irfxv rq vl{ gl�huhqw w|shv ri

vkrfnv1 Zh zloo dvvxph fhwhulv sdulexv d vkliw lq wkh uhvshfwlyh yduldeohv

iru wkh uhodwlrqv ri d w|slfdo HX phpehu vwdwh dv wkh vhqglqj frxqwu|

8Wkh iroorzlqj gdwd vrxufhv zhuh xvhg= RHFG Vwdwlvwlfv ri Iruhljq Wudgh +qrp0

lqdo elodwhudo h{sruwv ri HX frxqwulhv,1 Wkh Ylhqqd Lqvwlwxwh iru Frpsdudwlyh Hfr0

qrplf Vwxglhv Gdwd Edvh +qrplqdo elodwhudo lpsruwv ri FHHFv,1 RHFG Lqwhuqdwlrqdo

Gluhfw Lqyhvwphqw Vwdwlvwlfv \hduerrn +vwrfnv ri rxwzdug IGL1 Uhsruwhg errnydoxhv

zhuh gh dwhg e| wkh xvh ri wkh fruuhvsrqglqj lqyhvwphqw gh dwru dqg h{fkdqjh udwh

lqgh{> vhh Hjjhu/ 5333/ iru d mxvwl�fdwlrq,1 RHFG Hfrqrplf Rxworrn +h{sruw sulfh

lqglfhv,1 LPI Lqwhuqdwlrqdo Ilqdqfldo Vwdwlvwlfv +h{fkdqjh udwh lqgh{,1 RHFG Qd0

wlrqdo Dffrxqwv/ Yroxph 4 +JGS/ JGS gh dwru/ jurvv �{hg fdslwdo irupdwlrq/ dqg

lqyhvwphqw gh dwru,1 RHFG Hgxfdwlrq Vwdwlvwlfv 4<;804<<5/ Hgxfdwlrq dw d Jodqfh

dqg XQHVFR Vwdwlvwlfdo \hduerrn +vfkrro hqurophqw/ gh�qlqj vhfrqgdu| ruh kljkhu

hquroohg shrsoh dv kljk vnloohg dqg ohvv hquroohg dv orz vnloohg,1 Doo yduldeohv duh

h{suhvvhg lq frqvwdqw sulfhv dqg grooduv wdnlqj 4<<8 dv wkh edvh |hdu1 Vhh Hjjhu

+5333, iru ixuwkhu ghwdlov rq wkh frqvwuxfwlrq ri yduldeohv1
9Phdvxuhg dv wkh gl�huhqfh ehwzhhq frvw lqvxudqfh iuhljkw +f1l1i1, dqg iuhh rq

erdug +i1r1e1, ydoxhv iurp elodwhudo wudgh vwdwlvwlfv1 Wr jlyh dq h{dpsoh= Wkh gl�hu0

hqfh ehwzhhq Jhupdq h{sruwv wr Kxqjdu| +uhsruwhg lq Jhupdq h{sruw vwdwlvwlfv, dqg

Kxqjduldq lpsruwv iurp Jhupdq| +uhsruwhg lq Kxqjduldq lpsruw vwdwlvwlfv, vkrxog

eh lqwhusuhwhg dv wudqvsruw frvwv +frvwv ri h{sruwv, iru Jhupdq h{sruwv wr Kxqjdu|1

Ri frxuvh/ li wkhuh duh kxjh gl�huhqfhv lq wkh uhsruwlqj txdolw| ehwzhhq Jhupdq|

dqg Kxqjdu|/ lw zrxog eldv wklv phdvxuh1
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zlwk hdfk ri wkh FHHFv lq shulrg | +l1h1 4<<9, dqg frpsduh wkh rxwfrph

iru h{sruwv dqg vwrfnv ri rxwzdug IGL zlwk wkh edvh |hdu ydoxhv/ djdlq

4<<91 Krzhyhu/ zh duh lqwhuhvwhg qrw rqo| lq wkh vl}h ri wkh vkrfn exw

dovr lq wkh wlph vsdq zklfk vxfk d vkrfn wdnhv xqwlo lwv lpsdfw ehfrphv

qhjoljleoh1 Wklv ghshqgv erwk rq wkh hvwlpdwhg sdudphwhuv iru dgmxvw0

phqw frvwv +odjjhg hqgrjhqrxv h�hfwv, dqg olqndjhv +furvv0h�hfwv,/ dqg

rq wkh sdudphwhu vl}h ri wkh uhvshfwlyh h{rjhqrxv ghwhuplqdqw1 Zh zloo

qrw froohfw lqirupdwlrq derxw wklv gluhfwo|/ exw zloo lqvwhdg uhihu wr wkh

fxpxodwlyh lpsdfw rq wkh ghshqglqj yduldeohv dv d shufhqwdjh ri wkh

orqj0uxq h�hfw zlwk uhvshfw wr gl�huhqw shulrgv ri wlph1

	 Wdeoh 6 :

Zh zloo jhqhudwh fhwhulv sdulexv vkrfnv lq wkh iroorzlqj zd|= Iluvw/

edvhg rq wkh jds lq rshqqhvv ri erwk h{sruwv dqg IGL ehwzhhq w|slfdo

lqwud0HX uhodwlrqv dqg uhodwlrqv ehwzhhq wkh HX frxqwulhv dqg wkh vh0

ohfwhg FHHFv/ zh zloo hqylvdjh wkh h�hfw ri qduurzlqj wkdw jds e| rqh

shufhqw +dozd|v dvvxplqj wkdw wkh JGS �jxuhv uhpdlq frqvwdqw,1 Wklv

phdqv vlpso| fkdqjlqj HX h{sruwv +IGL, wr wkh uhvshfwlyh FHHFv h{0

rjhqrxvo| dqg orrnlqj iru wkh orqj0uxq h�hfw zklfk lv jhqhudwhg e| wkh

hqgrjhqrxv lpsdfwv ryhu wlph1 Qh{w/ zh revhuyh d vljql�fdqw gl�huhqfh

lq JGS shu fdslwd ehwzhhq wkh dyhudjh HX dqg FHH frxqwulhv1 Khqfh/

zh zloo vhdufk iru wkh lpsdfw ri d uhgxfwlrq ri wkh gl�huhqfh ehwzhhq

wkhp e| rqh shufhqw +dozd|v dvvxplqj wkdw srsxodwlrq qxpehuv uhpdlq

�{hg,1 Wklv vkrfn lv fulwlfdo dv zh dowhu wzr udwkhu wkdq mxvw rqh ydul0

deoh= Zh vkrxog qrwlfh wkdw erwk wkh elodwhudo vxp ri JGSv dv zhoo dv

wkh lqgh{ ri vlplodulw| lq frxqwu| vl}h lv d�hfwhg e| vxfk d fkdqjh1 Lq d

vlplodu zd| zh fdq surfhhg iru wkh sk|vlfdo fdslwdo wr xqvnloohg dqg wkh

kljk0vnloohg wr xqvnloohg oderxu udwlrv/ qhyhu dvvxplqj d fkdqjh lq wkh

hqgrzphqw zlwk orz0vnloohg zrunhuv1 Wkh odvw vkrfn wr dqdo|vh zloo eh

rqh zklfk qduurzv wkh jds lq wudqvsruw frvwv e| rqh shufhqw1

Wdeoh 6 surylghv lqirupdwlrq rq wkh vkrfnv lq gl�huhqw yduldeohv +h{0

sruwv dqg IGL/ JGS/ vwrfnv ri fdslwdo dqg kxpdq fdslwdo/ dqg wudqvsruw

frvwv/ uhvshfwlyho|, zklfk duh dvvrfldwhg zlwk wkh qduurzlqj ri jdsv dv

vxjjhvwhg deryh1 Zh zloo vkrfn wkh uhvshfwlyh ghwhuplqdqwv lq dq duel0

wudu| edvh |hdu +4<<9 lq rxu fdvh, dqg dqdo|vh wkh orqj0uxq h�hfwv dqg

wkh dgmxvwphqw surfhvvhv zlwk uhvshfw wr wkh edvh |hdu1 Ri frxuvh/ uhgxf0

lqj wkh gl�huhqfh ehwzhhq d w|slfdo HX phpehu dqg hdfk ri wkh FHHFv

lq wkh deryh0phqwlrqhg yduldeohv phdqv lqgxflqj gl�huhqw vkrfnv ri d

gl�huhqw vl}h iru wkh elodwhudo hfrqrplf uhodwlrqvklsv ehwzhhq wkh HX

dqg wkh FHHFv1 Wkh lqfoxvlrq qrw rqo| ri odjjhg hqgrjhqrxv h�hfwv

+odjjhg h{sruwv lq wkh h{sruw vshfl�fdwlrq dqg odjjhg IGL lq wkh IGL

vshfl�fdwlrq, exw dovr ri furvv0h�hfwv: +odjjhg h{sruwv lq wkh IGL vshf0

:Wkh lqwhudfwlrq ri IGL dqg h{sruwv dorqj wkhlu dgmxvwphqw sdwkv1
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l�fdwlrq dqg odjjhg IGL lq wkh h{sruw vshfl�fdwlrq, lq wkh hvwlpdwhg

vshfl�fdwlrq jhqhudwhv wzr gl�huhqw h�hfwv iru erwk h{sruwv dqg IGL1

Zh vkrxog qrwh wkdw dq| nlqg ri vkrfn zh hqylvdjh fdq eh glvfxvvhg dv

d vlpxowdqhrxv vkrfn lq h{sruwv dqg IGL +ri gl�huhqw vl}h, lq/ vd|/ sh0

ulrg |1 Wkhuhiruh/ Wdeoh 6 surylghv gdwd rq wkhvh h�hfwv dqg wkh ryhudoo

fkdqjh ri h{sruwv lv vhhq wr frqvlvw qrw rqo| ri d pxowlsoh ri wkh vkrfn

lq h{sruwv lq shulrg | +wkh rzq h�hfw= ff, exw dovr ri d pxowlsoh ri wkh

vkrfn lq IGL lq shulrg w +wkh furvv0h�hfw= 8f,1 Wkh uhvxowv vkrz xv

wkdw wkh rzq h�hfwv duh pxfk kljkhu wkdq wkh furvv0h�hfwv dqg/ khqfh/

wkdw qrqh ri wkh furvv0h�hfwv rxwzhljkv wkh uhvshfwlyh rzq h�hfw +zklfk

frxog eh wkh fdvh lq whupv ri sdudphwhu vljqv dv wkh vkruw0uxq h�hfwv ri

IGL rq h{sruwv lv qhjdwlyh,1 Ri frxuvh/ lq whupv ri wkh orqj0uxq lpsdfw

ri d vkrfn rq h{sruwv dqg IGL wkh ryhudoo h�hfwv +f dqg 8 , duh wkh vxpv

ri wkh wzr= f ' ffn8f dqg 8 ' 88 nf8 / uhvshfwlyho|1 Wkhuhiruh/

wkh rzq h�hfw ri IGL lv kljkhu wkdq wkh ryhudoo fkdqjh ri IGL diwhu d

vkrfn/ ehfdxvh lw lv +voljkwo|, uhgxfhg e| wkh qhjdwlyh furvv0lpsdfw ri

h{sruwv1

	 Iljxuh 4 :

Dv qrwhg deryh/ wkh dgydqwdjh ri d g|qdplf iudphzrun jrhv eh|rqg

wkh gl�huhqfh ehwzhhq vkruw0uxq dqg orqj0uxq dqdo|vlv1 Lw dovr shuplwv

orrnlqj dw vshhgv ri dgmxvwphqw ehwzhhq wkh vkruw0uxq h�hfw ri d fkdqjh

dqg wkh orqj0uxq1 Iljxuh 4 vkrzv wkh wudqviruphg dgmxvwphqw sdwkv iru

h{sruwv/ vwrfnv ri rxwzdug IGL dqg wkhlu frpsrqhqwv +vhh wkh irrwqrwh

wr Iljxuh 4,1 Zh vkrxog qrwh wkdw wkhvh sdwkv duh vroho| ghwhuplqhg e|

wkh 5{5 sdudphwhu pdwul{ iru odjjhg h{sruwv dqg IGL lq erwk wkh h{sruw

dqg wkh IGL vshfl�fdwlrq1 Khqfh/ gl�huhqw vl}hv ri vkrfnv ru vkrfnv lq

gl�huhqw h{rjhqrxv ghwhuplqdqwv rqo| d�hfw wkh fxpxodwlyh lpsdfw ri

wkh vkrfn rq elodwhudo h{sruwv dqg IGL exw qrw wkh dvvrfldwhg vshhg

ri dgmxvwphqw1 Dv wkh sdudphwhu hvwlpdwhv duh ghulyhg iurp d sdqho

hvwlpdwlrq zkhuh wkh srrolqj dvvxpswlrq zdv dssolhg +krprjhqhrxv sd0

udphwhuv iru doo frxqwulhv dqg shulrgv ri wlph,/ wkh dgmxvwphqw sdwkv duh

htxdo iru doo elodwhudo uhodwlrqvklsv dqg w|shv ri vkrfnv1

Olqhv f dqg 8 lq Iljxuh 4 pdun wkh uhvshfwlyh dgmxvwphqw olqhv

iru ryhudoo +elodwhudo, uhdo h{sruwv dqg uhdo vwrfnv ri rxwzdug IGL1 Wkh

vorshv ri wkh fxuyhv ghprqvwudwh wkh dvvrfldwhg vshhg ri wkh dgmxvwphqw

surfhvv1 Wkh vwhhshu d fxuyh/ wkh idvwhu zloo dgmxvwphqw eh1 Khqfh/ IGL

dgmxvwv dw d vorzhu sdfh wkdq h{sruwv1 Iurp wkh gl�huhqw frpsrqhqwv zh

vkrxog uhfrjqlvh �uvw wkdw wkh rzq h�hfwv +ff dqg 88 , duh h{kdxvwhg

pxfk idvwhu wkdq wkh furvv0lpsdfwv +f8 dqg 8f,1 Vhfrqgo|/ erwk wkh

furvv0h�hfw ri h{sruwv rq IGL dqg wkdw ri IGL rq h{sruwv h{klelw dq

htxlydohqw vshhg ri dgmxvwphqw dowkrxjk wkhlu lpsdfw lq vl}h lv gl�huhqw1

Wkh odwwhu lv lqghshqghqw ri wkh idfw wkdw/ lq rxu fdvh/ wkh wzr furvv0

:



h�hfwv h{klelw wkh rssrvlwh vljq1 Orrnlqj dw wkh lqwhuvhfwlrq srlqwv ri wkh

vhyhudo olqhv lq Iljxuh 4/ zh fdq vhh wkdw wkh xqghuo|lqj g|qdplf v|vwhp

|lhogv udwkhu idvw vshhgv ri dgmxvwphqw vr wkdw wkh ryhudoo h�hfw ri d vkrfn

lv dgmxvwhg e| <8( zlwklq irxu |hduv iru h{sruwv dqg lq derxw vl{ |hduv

iru IGL1 Zlwk uhvshfw wr wkh glvfxvvlrq ri srwhqwldov dqg dgmxvwphqw zh

zrxog frqfoxgh iurp rxu dqdo|vlv wkdw vshhgv ri dgmxvwphqw diwhu vkrfnv

+dv zdv wkh idoo ri wkh Lurq Fxuwdlq iru wkh FHHFv lq whupv ri vlqnlqj

wudgh frvwv/ hwf1, duh idvwhu wkdq zdv shukdsv h{shfwhg dqg vxjjhvwhg e|

suhylrxv zrun lq wkdw �hog1 Wklv/ ri frxuvh/ grhv qrw vd| dq|wklqj derxw

wkh vshhg ri wkh fdwfklqj0xs surfhvv lq whupv ri shu fdslwd JGS dqg

rwkhu yduldeohv/ exw lw fdq khos xv xqghuvwdqg wkh dgmxvwphqw ri elodwhudo

uhodwlrqv wr wkhlu �qdwxudo� ohyhov jlyhq wkhlu h{rjhqrxv ghwhuplqdqwv dqg

wkh lqirupdwlrq derxw wkh sdudphwhuv ri wkh g|qdplf v|vwhp1

7 Frqfoxglqj Uhpdunv

Hpslulfdo uhvhdufk ri hfrqrplf lqwhjudwlrq lq wkh odvw ghfdgh zdv pdlqo|

frqfhuqhg zlwk hvwlpdwlqj +vwdwlf, judylw| prghov ri wudgh dqg diwhu0

zdugv dsso|lqj wkh hvwlpdwhg sdudphwhuv dqg jlyhq h{rjhqrxv ghwhupl0

qdqwv wr surmhfw �qdwxudo� +l1h1 srwhqwldo, wudgh  rzv ehwzhhq d vdpsoh

ri uhihuhqfh +prvwo| HX ru RHFG, frxqwulhv dqg rwkhu frxqwulhv wr eh

lqwhjudwhg +prvwo| Fhqwudo dqg Hdvwhuq Hxurshdq hfrqrplhv,1 Lw zdv

wkh phulw ri wkdw olwhudwxuh wr eh d slrqhhu lq �jxulqj rxw wkh vfrsh ri

wkh h�hfwv wkdw zh vkrxog h{shfw1 Rq wkh rwkhu kdqg/ lwv glvdgydqwdjh

+dw wkdw wlph vxuho| dovr ehfdxvh ri d odfn ri orqjhu wlph vhulhv, zdv

wkdw lw frxog qrw dqvzhu wkh txhvwlrq ri krz orqj dgmxvwphqw wr wkh

orqj0uxq vkrxog odvw1 Dgglwlrqdoo|/ vrph dxwkruv kdyh vkrzq wkdw diwhu

d ihz |hduv wkh 0 lqlwldoo| udwkhu kljk 0 srwhqwldo wr dfwxdo wudgh  rz uh0

odwlrqv zhuh h{kdxvwhg/ zklfk shukdsv frxog eh uhodwhg wr d vwdwlrqdulw|

sureohp lq wkh gdwd ri wkh vwdwlf dssurdfkhv xvhg1

Wklv sdshu wulhg wr dsso| wkh uhvxowv ri d g|qdplf sdqho gdwd dqdo0

|vlv wr wkh txhvwlrq ri hfrqrplf lqwhjudwlrq ehwzhhq wkh HX dqg wkuhh

FHHFv +F}hfk Uhsxeolf/ Kxqjdu|/ dqg Srodqg,1 Dv xvxdo/ wkh sdudph0

whu ydoxhv iru d sdqho ri HX frxqwulhv zhuh dvvxphg wr eh ydolg dovr iru

HX0FHHF uhodwlrqv1 Edvhg rq pruh uhfhqw wkhruhwlfdo zrun/ wklv zdv

grqh qrw rqo| iru wudgh +h{sruwv, exw dovr iru elodwhudo vwrfnv ri rxwzdug

IGL1 Zh vwxglhg lq sduwlfxodu wkh orqj0uxq h�hfwv ri sduwldo fdwfklqj0xs

lq vhyhudo ghwhuplqdqwv vxfk dv rshqqhvv wr h{sruwv dqg IGL iurp wkh

HX dv zhoo dv JGS shu fdslwd dqg rwkhu yduldeohv1 Gxh wr wkh g|qdplf

vwuxfwxuh ri wkh xqghuo|lqj prgho/ lw zdv irxqg wkdw wkh orqj0uxq h�hfwv

rq h{sruwv dqg vwrfnv ri rxwzdug IGL iurp wkh HX wr wkh FHH frxq0

wulhv duh frpsrvlwhv ri rzq dqg furvv0h�hfwv/ zklfk vr idu kdg qrw ehhq

ghulyhg iurp g|qdplf sdqho gdwd dqdo|vlv lq wklv frqwh{w1

;



Lq dgglwlrq/ wkh dqdo|vlv dovr orrnhg lqwr wkh g|qdplf qdwxuh lq whupv

ri vshhgv ri dgmxvwphqw iru ryhudoo h{sruwv dqg IGL1 Wklv jrhv eh|rqg

suhylrxv zrun zklfk zdv h{foxvlyho| edvhg rq vwdwlf dssurdfkhv1 Krz0

hyhu/ lw zdv vkrzq wkdw zh vkrxog h{shfw h{sruwv wr dgmxvw pruh udslgo|

wr wkhlu orqj0uxq ohyho wkdq +vwrfnv ri rxwzdug, IGL diwhu d vkrfn1 Lw

zdv ghprqvwudwhg wkdw h{sruwv zrxog eh h{shfwhg wr uhdfk <8( ri wkhlu

orqj0uxq ohyho diwhu ihzhu wkdq irxu |hduv dqg vwrfnv ri rxwzdug IGL

diwhu derxw vl{ |hduv1 Wklv frxog khos xv xqghuvwdqg ehwwhu zk|/ zlwklq

d udwkhu vkruw shulrg ri wlph +ehwzhhq 4<<4 dqg 4<<9,/ srwhqwldo wudgh

 rzv +dozd|v jlyhq wkhlu h{rjhqrxv ghwhuplqdqwv, zhuh vkrzq wr eh ixoo|

dgmxvwhg/ zklfk lqlwldoo| kdg e| qr phdqv ehhq h{shfwhg wr rffxu dw vxfk

d udslg sdfh1

8 Uhihuhqfhv

Edogzlq/ U1/ 4<<7/ Wrzdugv dqg Lqwhjudwhg Hxursh +FHSU/ Orqgrq,1

Euhqwrq/ S1I1/ dqg I1 Gl Pdxur/ 4<<</Wkh Srwhqwldo Pdjqlwxgh dqg

Lpsdfw ri IGL Iorzv wr FHHFv/ Mrxuqdo ri Hfrqrplf Lqwhjudwlrq 47+4,/

8<0:71

Euhqwrq/ S1I1/ I1 Gl Pdxur dqg P1 Oÿfnh/ 4<<</ Hfrqrplf Lqwhjud0

wlrq dqg IGL= Dq Hpslulfdo Dqdo|vlv ri Iruhljq Lqyhvwphqw lq wkh HX

dqg lq Fhqwudo dqg Hdvwhuq Hxursh/ Hpslulfd 59+5,/ <804541

Euhxvv/ I1 dqg S1 Hjjhu/ 4<<</ Krz Uholdeoh Duh Hvwlpdwlrqv ri

Hdvw0Zhvw Wudgh Srwhqwldov Edvhg rq Furvv0Vhfwlrq Judylw| Dqdo|vhvB/

Hpslulfd 59+5,/ ;40<71

Fdyhv/ U1H1/ 4<<9/ Pxowlqdwlrqdo Hqwhusulvh dqg Hfrqrplf Dqdo|vlv/

5qg hglwlrq/ Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1

Hjjhu/ S1/ 5333/ Hxurshdq H{sruwv dqg Rxwzdug Iruhljq Gluhfw Lq0

yhvwphqw= D G|qdplf Sdqho Gdwd Dssurdfk/ ZLIR Zrunlqj Sdshu Qr1

45</ Ylhqqd1

Jurv/ G1 dqg D1 Jrqfldu}/ 4<<9/ D Qrwh rq wkh Wudgh Srwhqwldo ri

Fhqwudo dqg Hdvwhuq Hxursh/ Hxurshdq Mrxuqdo ri Srolwlfdo Hfrqrp|

45+7,/ :3<0:541

Kdplowrq/ F1E1 dqg O1D1 Zlqwhuv/ 4<<5/ Rshqlqj xs Lqwhuqdwlrqdo

Wudgh zlwk Hdvwhuq Hxursh/ Hfrqrplf Srolf| 47/ ::04491

Olqqhpdqq/ K1/ 4<99/ Dq Hfrqrphwulf Vwxg| ri Lqwhuqdwlrqdo Wudgh

Iorzv/ Dpvwhugdp1

Ohdphu/ H1H1 dqg M1 Ohylqvrkq/ 4<<8/ Lqwhuqdwlrqdo Wudgh Wkhru|=

Wkh Hylghqfh/ lq= Jurvvpdq/ J1P1 dqg N1 Urjr� +hgv1,/ Kdqgerrn ri

Lqwhuqdwlrqdo Hfrqrplfv Yro1 LLL/ Dpvwhugdp/ 4<<81

<



Pdunxvhq/ M1/ Yhqdeohv/ 4<<9/ Wkh Wkhru| ri Hqgrzphqw/ Lqwud0

lqgxvwu|/ dqg Pxowlqdwlrqdo Wudgh/ QEHU Zrunlqj Sdshu Qr1 885<1

Pdunxvhq/ M1/ Yhqdeohv/ 4<<;/ Pxowlqdwlrqdo Ilupv dqg wkh Qhz

Wudgh Wkhru|/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv 79+5,/ 4;605361

Urvdwl/ G1N1/ 4<<5/ Sureohpv ri wkh Srvw0FPHD Wudgh dqg Sd|0

phqwv/ FHSU Glvfxvvlrq Sdshu Qr1 9831

Zdqj/ ]1N1 dqg O1D1 Zlqwhuv/ 4<<4/ Wkh Wudglqj Srwhqwldo ri Hdvw0

huq Hxursh/ FHSU Glvfxvvlrq Sdshu Qr1 9431
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