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Devwudfw

Zh prgho wkh erxqgdulhv ri wkh pxowlqdwlrqdo �up e| orrnlqj dw d vlpsoh
wudgh0r� ehwzhhq IGL +lqwhuqdo h{sdqvlrq, dqg ghew +dup*v ohqjwk h{sdq0
vlrq,1 Zh wkhq dqdo|}h wkh h�hfwv ri frqwudfwxdo lqfrpsohwhqhvv gxh wr lqvwl0
wxwlrqdo frqvwudlqwv lq krvw frxqwulhv/ l1h1 fuhglw frqvwudlqwv dqg sureohpv ri
frpplwphqw/ dqg lqwurgxfh wkh srvvlelolw| ri fruuxswlrq gxh wr lqirupdwlrqdo
dv|pphwu|1 Wkh prgho suhglfwv wkdw pxowlqdwlrqdo �upv zloo suhihu IGL wkh
zhdnhu wkh delolw| wr frpplw ri wkh krvw frxqwu|/ zkloh pruh fruuxswlrq zloo
vkliw wkh wudgh0r� pdujlqdoo| wrzdug ghew1 Furvv0frxqwu| hpslulfdo hylghqfh
vxssruw wkhvh frqfoxvlrqv1



4 Lqwurgxfwlrq= Iruhljq Gluhfw Lqyhvwphqw/

Ghew/ dqg wkh Erxqgdulhv ri wkh Pxowlqd0

wlrqdo Ilup

Dwwudfwlqj iruhljq gluhfw lqyhvwphqw +IGL, lv yhu| riwhq frqvlghuhg dv dq lp0
sruwdqw srolf| remhfwlyh lq ghyhorslqj frxqwulhv1 Mxvwl�fdwlrqv iru wklv duh
ydulrxv1 Dv iru wkh pdfurhfrqrplf sduw/ wkh dujxphqw vwduwv iurp wkh qhfhv0
vlw| wr dwwudfw h{whuqdo vdylqjv wr frpsohwh lqvx!flhqw qdwlrqdo vdylqjv dqg
doorz d kljkhu ohyho ri lqyhvwphqw lq rughu wr errvw jurzwk1 Pruhryhu/ vlqfh
fdslwdo  rzv duh vxssrvhg wr kdyh gl�huhqw ghjuhhv ri vwdelolw| ghshqglqj
rq wkhlu qdwxuh/ IGL lv riwhq shufhlyhg dv vdihu wkdq rwkhu w|shv ri fdslwdo/
olnh orqj whup ghew wkdw pd| eh gl!fxow wr uhqhz zkhq wkh hfrqrplf frq0
wh{w fkdqjhv +vhh wkh ghew fulvlv ri wkh ;3*v,/ ru vkruw0whup lq rzv wkdw pd|
uhyhuvh yhu| txlfno| lq fdvh ri vkrfnv +dv kdsshqhg lq Odwlq Dphulfd diwhu
wkh 4<<8 Ph{lfdq fulvlv ru lq 4<<: lq vrph Dvldq frxqwulhv,41 Dv iru wkh
plfurhfrqrplf sduw/ lw lv riwhq vwuhvvhg wkdw IGL lpsuryhv wkh h!flhqf| ri
fdslwdo/ wkurxjk wudqvihuv ri whfkqrorjlhv dqg irupdwlrq ri kxpdq fdslwdo/ dv
zhoo dv wkurxjk lpsruwdqw vslooryhuv dqg h{whuqdolwlhv lq wkh zkroh lqgxvwuldo
vhfwru ri wkh uhfhswru frxqwu|1

Wkhvh odvw h�hfwv/ wkh dujxphqw jrhv/ duh jhqhudoo| hyhq vwurqjhu lq d
g|qdplf shuvshfwlyh/ dv IGL dovr vwlpxodwhv frpshwlwlrq51

Wkh zhdn srlqw/ krzhyhu/ lv wkh odfn ri d vdwlvidfwru| wkhru| ri IGL1 Wkh
qdwxuh ri wkh pxowlqdwlrqdo �up lwvhoi kdv uhfhlyhg d txlwh olplwhg wuhdwphqw
lq wkh wkhru| ri lqwhuqdwlrqdo wudgh/ lq sduwlfxodu lq wkh vr0fdoohg �qhz wudgh
wkhru|� dqg wkh �jhrjudsk| dqg wudgh� olwhudwxuh1

Wkh �uvw lvvxh zh zdqw wr vwuhvv lq wklv sdshu lv wkdw prvw ri wkh h�hfwv
dwwulexwhg wr IGL duh lq idfw surgxfhg e| pxowlqdwlrqdo hqwhusulvhv +PQH,
h{sdqglqj wkhlu dfwlylwlhv wr qhz pdunhwv dqg e| wkh vxevhtxhqw dvvhw df0
fxpxodwlrq/ ru lq rwkhu zrugv e| wkh lqwhuqdwlrqdo gl�xvlrq ri whfkqrorjlfdo
surjuhvv dqg frusrudwh ehvw sudfwlfhv/ exw wkdw wklv h{sdqvlrq grhv qrw qhf0
hvvdulo| wdnh wkh irup ri IGL1 Dv d frqvhtxhqfh/ hydoxdwlqj wkh fkdoohqjh ri
wkh dwwudfwlrq ri whfkqrorj| iru ghyhorslqj frxqwulhv uhtxluhv �uvw d wkhru|
ri wkh erxqgdulhv ri wkh pxowlqdwlrqdo �up1

4Wr txrwh mxvw vrph uhfhqw uhihuhqfhv rq wkh vwdelolw| dqg ehkdylru ri gl�huhqw w|shv
ri fdslwdo lq rzv/ vhh Iudqnho dqg Urvh +4<<9, dqg Vduqr dqg Wd|oru +4<<<,1

5D fohdu h{srvlwlrq ri wklv grxeoh pdfur0 dqg plfur0 �sklorvrsk|�/ zklfk riwhq
jxlghv pxowlodwhudo lqvwlwxwlrqv* ghyhorsphqw srolflhv fdq iru h{dpsoh eh irxqg lq d
4<<; suhvhqwdwlrq uhsruw ri wkh Pxowlodwhudo Lqyhvwphqw Jxdudqwhh Djhqf| +PLJD/ d
Zruog Edqn djhqf| ghyrwhg wr wkh lqvxudqfh ri iruhljq lqyhvwphqw srolwlfdo ulvn,1 Vhh
kwws=22zzz1pljd1ruj2whq|uv2jxdudqw1kwp/ sdjh 61
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Ohw xv frqvlghu eulh | krz wkh pxowlqdwlrqdo �up kdv ehhq prghohg lq
wkh wkhruhwlfdo olwhudwxuh +vhh Pdunxvhq/ 4<<8/ iru d uhylhz,1 Lq wkh odvw 53
|hduv/ wkh olwhudwxuh kdv edvlfdoo| ghyhorshg durxqg Gxqqlqj*v �ROL� iudph0
zrun/ zklfk jurxsv wkh prwlyhv iru d �up wr hqjdjh lq gluhfw lqyhvwphqw
lq wkuhh fdwhjrulhv= rzqhuvkls/ orfdwlrq/ dqg lqwhuqdol}dwlrq1 Rzqhuvkls dg0
ydqwdjhv fruuhvsrqg wr vrph surgxfw/ nqrz0krz/ uhsxwdwlrq ru surgxfwlrq
surfhvv zklfk jlyh wkh �up d uhodwlyh frvw ru pdunhw vxshulrulw|1 Wkhvh duh
frqyhqlhqwo| vxppdul}hg lq �nqrzohgjh0edvhg/ �up0vshfl�f dvvhwv�1 Wkh|
vxssrvhgo| kdyh wzr lpsruwdqw ihdwxuhv= wkh| duh wudqvihudeoh dfurvv vsdfh
hdvlo| dqg dw orz frvw/ dqg wkh| kdyh wr vrph h{whqw d mrlqw0lqsxw fkdudf0
whulvwlf zklfk pdnhv wkhlu xvh uhsurgxfleoh dw orz frvw1 Orfdwlrq dgydqwdjhv
h{lvw li lw lv sur�wdeoh wr surgxfh lq d iruhljq frxqwu| udwkhu wkdq surgxf0
lqj dw krph dqg h{sruwlqj/ ehfdxvh ri wdul�v/ txrwdv/ wudqvsruw frvwv/ orfdo
idfwruv frvwv/ w|sh ri surgxfw +h1j1 jrrgv zlwk frpsohphqwdu| vhuylfhv uh0
txlulqj wr eh qhdu wkh frqvxphuv, dqg dffhvv wr d srwhqwldo pdunhw1 Wkhvh
�uvw wzr fkdudfwhulvwlfv wrjhwkhu duh wkxv gluhfw dgydqwdjhv wkdw rxwzhljk
wkh h{wud0frvw ri grlqj exvlqhvv deurdg dqg pd| h{sodlq wkh ghflvlrq wr lq0
yhvw lq d iruhljq frxqwu|1 Wkh wklug ihdwxuh/ lqwhuqdol}dwlrq/ lv vrphzkdw
frqfhswxdoo| gl�huhqw iurp wkh �uvw wzr1 Lw jhqhulfdoo| uhihuv wr wkh sure0
ohp ri zkhwkhu wkh prvw dgydqwdjhrxv zd| ri iruhljq lqyhvwphqw lv vhwwlqj
d iruhljq vxevlgldu|/ l1h1 h{sorlwlqj wkh srwhqwldo dgydqwdjhv lqwhuqdoo|/ ru
dw dup*v ohqjwk/ iru h{dpsoh wkurxjk d olfhqvlqj djuhhphqw zlwk d grphvwlf
�up1 Frqvlvwhqwo| zlwk wkh fdvh ri rzqhuvkls dqg orfdwlrq/ lqwhuqdol}dwlrq
dgydqwdjhv kdyh ehhq frqvlghuhg wr eh olqnhg wr fkdudfwhulvwlfv olnh surgxfw
frpsoh{lw| dqg U)G lqwhqvlw|1 Krzhyhu/ wkh prghov zklfk ghyhorshg wklv
frqfhsw kdyh uholhg rq gl�huhqw wrrov/ olnh dv|pphwulf lqirupdwlrq +dgyhuvh
vhohfwlrq dqg prudo kd}dug,/ wkh lqfrpsohwh qdwxuh ri frqwudfwv dqg wkh ulvn
ri dvvhw0glvvlsdwlrq1

Wklv ROL iudphzrun lqwurgxfhv krzhyhu frqixvlrq lqwr zkdw lv wkh srlqw
ri wkh glvfxvvlrq1 Wkh sureohp lv wkdw lw h{sodlqv wkh pxowlqdwlrqdo txdolw| ri
d �up e| pl{lqj whfkqrorjlfdo dqg rujdql}dwlrqdo fkdudfwhulvwlfv +rzqhuvkls,/
h!flhqf| ri wudgh dujxphqwv +orfdwlrq,/ dqg frqvlghudwlrqv derxw wkh irup
ri wkh lqyroyhphqw lq d iruhljq frxqwu| +lqwhuqdol}dwlrq,1 Wr vlpsoli|/ zh
pd| vd| wkdw wkh �uvw wzr srlqwv uhihu wr zk| �upv pd| zdqw wr h{sdqg
deurdg/ zkloh wkh wklug rqh kdv wr gr zlwk wkh �qdqfldo vwuxfwxuh wkh| jlyh wr
wkhlu h{sdqvlrq1 Wkh ghflvlrq ri zkhwkhu wr hqjdjh lq IGL ru qrw reylrxvo|
ehorqjv wr wklv wklug fdwhjru| dqg lv rqo| uhohydqw li wkh wzr �uvw srlqwv
mxvwli| wkh pxowlqdwlrqdo qdwxuh ri wkh �up1 Wr vd| lw lq |hw dqrwkhu zd|/
wzr gl�huhqw wudgh0r�v duh lqyroyhg= wkh �uvw rqh uhvsrqgv wr rzqhuvkls
dqg orfdwlrq prwlyhv dqg lv derxw jrlqj pxowlqdwlrqdo yv1 vwd|lqj qdwlrqdo>
zkhqhyhu wklv �uvw sureohp lv uhvroyhg lq idyru ri pxowlqdwlrqdo h{sdqvlrq/
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d vhfrqg wudgh0r� dulvhv iru wkh �up/ zklfk lv derxw h{sorlwlqj lwv srwhqwldo
dgydqwdjhv lqwhuqdoo| e| lqyhvwlqj gluhfwo| lq iruhljq frxqwulhv yv1 vlpso|
vhoolqj ru olfhqvlqj lwv whfkqrorj|1

Wr irfxv rq wklv vhfrqg wudgh0r�/ frqvlghu wkh gh�qlwlrq ri IGL iurp
wkh LPI*v 4<<6 Edodqfh ri Sd|phqwv Pdqxdo/ zklfk lv wkh lqwhuqdwlrqdoo|
dffhswhg rqh=

�Iruhljq Gluhfw Lqyhvwphqw lv qhw lq rzv ri lqyhvwphqw wr dftxluh d odvw0
lqj pdqdjhphqw lqwhuhvw +43 shufhqwv ru pruh ri yrwlqj vwrfn6, lq dq hq0
whusulvh rshudwlqj lq dq hfrqrp| rwkhu wkdq wkdw ri wkh lqyhvwru1 Lw lv wkh
vxp ri htxlw| fdslwdo/ uhlqyhvwphqw ri hduqlqjv/ dqg vkruw0 dqg orqj0whup
lqwhufrpsdq| ordqv ehwzhhq sduhqw �upv dqg iruhljq d!oldwhv1�

Iurp d vwdqgdug frusrudwh �qdqfh shuvshfwlyh/ IGL lv wkxv qrw wkh lq0
yhvwphqw lwvhoi +wkh sodqw/ wkh dvvhwv, exw d sduwlfxodu zd| wr �qdqfh wklv
lqyhvwphqw/ qdpho| wkurxjk htxlw| dqg lqwhuqdo ordqv1 Dq dowhuqdwlyh zd|
iru wkh PQH wr wdnh dgydqwdjh ri lwv vshfl�f dvvhwv zrxog eh wr vhoo lw gl0
uhfwo| wr wkh krvw frxqwu| ru wr hqjdjh/ dv phqwlrqhg ehiruh/ lq vrph olfhqvlqj
djuhhphqw/ lq zklfk fdvh lw zrxog lq idfw fkrrvh wr krog d fodlp rq wkh surmhfw
zklfk fdq eh eurdgo| gh�qhg dv ghew71 Zkhwkhu wkh �up zloo suhihu kroglqj
htxlw| +IGL, ru ghew +vhoolqj ru olfhqvlqj, zloo wkhq ghshqg rq wkh qdwxuh ri
wkh surmhfw dqg rq wkh sduwlfxodu nlqg ri ulvnv lw idfhv +vhh Kdxvpdqq dqg
Ihuqäqgh}0Duldv/ 5333/ iru dq lqwhuhvwlqj glvfxvvlrq dorqj wkhvh olqhv,1 Lq rxu
rslqlrq/ wkhvh pxvw eh xqghuvwrrg eurdgo| dv lqfoxglqj vshfl�f lqgxvwuldo ru
folpdwlf ulvnv/ dv zhoo dv idfwruv uhvxowlqj iurp wkh qdwxuh ri wkh lqirupdwlrq
dydlodeoh wr wkh sduwlhv dqg wkh lqvwlwxwlrqdo vwuxfwxuh ri wkh krvw frxqwu|1
Ghidxow rq ghew e| vryhuhljq eruurzhuv/ gluhfw ru lqgluhfw h{sursuldwlrq ri
lqyhvwphqwv/ dqg fdvhv ri fruuxswlrq duh vrph zhoo nqrzq sureohpv sodjx0
lqj uhodwlrqvklsv ehwzhhq iruhljq lqyhvwruv dqg krvw frxqwulhv/ lq sduwlfxodu
lq ohvv ghyhorshg frxqwulhv +OGFv,1 Zh vkrxog wkxv h{shfw wkhvh ihdwxuhv
wr kdyh d vljql�fdqw lpsdfw rq wkh �qdqfldo ghflvlrq ri wkh �up vhhnlqj wr
lqyhvw deurdg1

Wr vxp xs/ wkh dlp ri rxu sdshu lv wr r�hu d yhu| vlpsol�hg wkhru|
ri wkh erxqgdulhv ri wkh pxowlqdwlrqdo �up lq wkh suhvhqfh ri lqvwlwxwlrqdo
frqvwudlqwv/ vxfk dv sureohpv ri frpplwphqw dqg fruuxswlrq1 Wkh edvlf
phfkdqlvp gudzv rq Zlooldpvrq +4<:8,/ Kduw dqg Prruh +4<<3, dqg Kduw
+4<<8,/ zkhuh rqh ri wkh sduwlhv +wkh �up, wdnhv h{ dqwh d vshfl�f dfwlrq
+khuh wkh vxqn lqyhvwphqw,/ zklfk kdv dq lq xhqfh rq lwv edujdlqlqj srvlwlrq

6Lq sudfwlfh/ vrph frxqwulhv vhw d kljkhu wkuhvkrog1
7D fodvvl�fdwlrq ri fodlpv iurp wkh pruh mxqlru wr wkh pruh vhqlru rqhv zrxog eh= 433(

rzqhuvkls IGL/ mrlqw yhqwxuh zlwk pruh wkdq 43( sduwlflsdwlrq +wkxv vwloo frqvlghuhg dv
IGL,/ mrlqw yhqwxuh zlwk ohvv wkdq 43( sduwlflsdwlrq/ olfhqvlqj +zkhuh wkh �up uhwdlqv
vrph whfkqrorjlfdo �vhfuhw�,/ dqg ghew +sxuh fhvvlrq ri wkh whfkqrorj|,1
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lq vxevhtxhqw shulrgv1 Wkh lqfrpsohwhqhvv ri frqwudfwv lpsolhv wkdw wkh
uhwxuqv iurp wkh uhodwlrqvkls ghshqg suhflvho| rq wklv h{ srvw edujdlqlqj
srvlwlrq/ dqg vr wkh ghflvlrq rq wkh rzqhuvkls vwuxfwxuh +khuh ghew ru htxlw|,
lv wdnhq e| frpsdulqj wkh sd|r�v wkdw dulvh lq hdfk fdvh1 Vshfl�fdoo| khuh/
zh dvvxph wkdw wkh fkrlfh ri wkh rzqhuvkls vwuxfwxuh ehorqjv vroho| wr wkh
�up1 Ixuwkhupruh/ wkh vshfl�f lqyhvwphqw lqyroyhg lv ri d yhu| vlpsoh qdwxuh/
vlqfh lw grhv qrw d�hfw wkh surgxfwlylw| ri wkh surmhfw shu vh8/ exw lv vlpso|
d vxqn frvw zklfk doorzv wkh �up wr uhwdlq sduw ri wkh ehqh�wv ri wkh surmhfw
lq fdvh ri h{ srvw uhqhjrwldwlrq1

Wr fdswxuh lq d vlpsoh zd| wkh �lqvwlwxwlrqdo h�hfwv� ri lqirupdwlrq/ zh
h{whqg wkh prgho wr ghdo zlwk zkdw vhhpv wr xv d fuxfldo ihdwxuh ri wkh
vlwxdwlrq= wkh idfw wkdw wkh uhdo ydoxh ri wkh  rz ri h{whuqdolwlhv wr wkh
frxqwu| pd| eh xqfhuwdlq +iru wkh krvw frxqwu|, dqg2ru qrw yhul�deoh/ exw
nqrzq wr wkh lqyhvwlqj �up1 Zh frqvlghu wklv dv|pphwu| ri lqirupdwlrq wr
eh dw wkh khduw ri wkh shuydvlyh sureohp ri fruuxswlrq1 E| lqwurgxflqj d
srwhqwldoo| fruuxsw �h{shuw� lq fkdujh ri dvvhvvlqj wkh ydoxh ri wkh surmhfwv/
zh h{dplqh krz fruuxswlrq d�hfwv wkh wudgh0r� ehwzhhq ghew dqg IGL1 Zh
prgho wkh h{shuw fkrlfh ri wkh vxshuylvlrq lqwhqvlw| dv dq h�ruw yduldeoh dqg
pdnh vlpsoh frpsdudwlyh vwdwlfv zkhq wkh wudqvdfwlrq frvwv ri fruuxswlrq
+wdnhq dv d sur{| iru wkh ohyho ri fruuxswlrq lq d jlyhq hqylurqphqw, ydu|1

Wkh vhfrqg jrdo ri wkh sdshu lv wr whvw hpslulfdoo| wkh pdlq suhglfwlrqv
ri wkh prgho/ lq sduwlfxodu krz wkh wudgh0r� ghew yv1 IGL lv d�hfwhg e|
lqvwlwxwlrqdo skhqrphqd vxfk dv wkh ulvn ri uhsxgldwlrq ri frqwudfwv dqg
fruuxswlrq1 Zh dovr frqvlghu wkh h�hfwv ri phfkdqlvpv dlphg dw surylglqj
wr lqwhuqdwlrqdo lqyhvwruv lqvxudqfh djdlqvw srolwlfdo ulvn/ lq rughu wr vhh li
wkh| duh frqvlvwhqw zlwk rxu wkhruhwlfdo iudphzrun1

Lq zkdw iroorzv/ zh suhvhqw d vw|ol}hg vwru| zklfk fdswxuhv wkh edvlf
hohphqwv ri wkh suhylrxv glvfxvvlrq1 Vhfwlrq 6 lqwurgxfhv d vlpsoh prgho ri
wkh wudgh0r� ehwzhhq IGL dqg ghew/ wkdw zh surjuhvvlyho| hqulfk wr frqvlghu
wkh h�hfw ri wkh odfn ri frpplwphqw/ dv|pphwulf lqirupdwlrq dqg fruuxswlrq1
Vhfwlrq 7 wkhq suhvhqwv hpslulfdo hylghqfh vxssruwlqj wkh edvlf uhvxowv ri wkh
prgho/ dqg Vhfwlrq 8 frqfoxghv1

5 D Vw|ol}hg Vwru|

Frqvlghu wkh iroorzlqj vw|ol}hg vwru|1 D �up kdv ghyhorshg vrph vshfl�f
nqrzohgjh +dv d uhvxow ri odujh lqyhvwphqw lq U)G/ orqj whup h{shulhqfh lq

8Vxfk dq h{whqvlrq zrxog ri frxuvh eh srvvleoh1 Krzhyhu/ dv zh dujxh odwhu rq/ lw lv
qrw fohdu zklfk irup ri lqyroyhphqw vkrxog d sulrul eh frqvlghuhg dv pruh surgxfwlyh +vhh
irrwqrwh 43,1
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pdqdjhuldo ehvw sudfwlfh/ hwf1, wkdw doorzv lw wr surgxfh vrph jrrg dw d
vxevwdqwldo orzhu frvw wkdq lwv srwhqwldo frpshwlwruv lq d jlyhq ghyhorslqj
frxqwu|1 Wklv vshfl�f dgydqwdjh sxvkhv lw wr h{sdqg lwv dfwlylwlhv lq iruhljq
pdunhwv1 Wkh ghyhorslqj frxqwu| kdv dq lqwhuhvw lq dwwudfwlqj wklv whfkqrorj|
iru vhyhudo uhdvrqv1 Iluvw/ wkhuh lv d gluhfw zhoiduh h�hfw rq frqvxphuv iurp
pdnlqj d jrrg dydlodeoh dw erwk ehwwhu txdolw| dqg orzhu sulfh/ wkxv iurp
lqfuhdvhg frpshwlwlrq1 Pruhryhu/ wkh lqwurgxfwlrq ri wkh whfkqrorj| kdv d
exqfk ri lqgluhfw ru �vslooryhu� h�hfwv1 Wkhvh duh eurdgo| uhihuuhg wr dv
surgxfwlylw| vslooryhuv dqg lpso| wkdw dv d uhvxow ri ehlqj h{srvhg wr wkh
pruh h!flhqw surgxfwlrq surfhvv wkh grphvwlf surgxfhuv lq wklv dqg rwkhu
eudqfkhv dovr ehfrph pruh h!flhqw ryhu wlph91 Lq d g|qdplf frqwh{w/ wkhvh
h{whuqdolwlhv duh olnho| wr eh lpsruwdqw1

Lq d zruog ri frpsohwh frqwudfwlqj/ wkh �up dqg wkh ghyhorslqj frxq0
wu|*v jryhuqphqw +ru vrph orfdo �up, zrxog suhvxpdeo| djuhh rq d frqwudfw
vwlsxodwlqj wkh wudqvihu ri wkh eoxhsulqw ri wkh whfkqrorj| iru d jlyhq sulfh/
dffruglqj wr wkh srwhqwldo vxusoxv fuhdwhg e| wkh dgdswdwlrq ri wkh whfk0
qrorj| wr wkh krvw frxqwu| dqg wkh edujdlqlqj srzhu ri wkh sduwlhv1 Wkxv/
wkh ghyhorslqj frxqwu| zrxog vlpso| �ex|� wkh whfkqrorj| dqg wkh qhfhv0
vdu| lqsxwv wr pdnh lw zrun +pdfklqhv/ pdqdjhphqw/ hwf1,1 Wkh sd|phqw
frxog eh uhdol}hg xsiurqw e| frqwudfwlqj ghew edfnhg e| wkh srwhqwldo jdlqv
ri wkh dftxlvlwlrq/ hlwkhu iurp wkh grphvwlf ru lqwhuqdwlrqdo �qdqfldo v|vwhp
ru dowhuqdwlyho| gluhfwo| iurp wkh vhoohu1

Krzhyhu/ ydulrxv sureohpv pd| pdnh wklv frpsohwh frqwudfw vroxwlrq lp0
srvvleoh1 Li wkh ydoxh ri wkh whfkqrorj| soxv wkh qhw vslooryhuv duh yhu| kljk/
wkh uhfhlylqj frxqwu| lv olnho| wr eh fuhglw frqvwudlqhg ru fuhglw zrxog eh
dydlodeoh dw wrr kljk dq lqwhuhvw udwh suhplxp/ vr lw fdqqrw vlpso| frqwudfw
ghew wr sd| iru wkh whfkqrorj|1 Wkh dowhuqdwlyh vroxwlrq zrxog eh iru wkh sdu0
wlhv wr djuhh rq d vfkhgxohg sd|phqw ryhu wlph/ dgdswhg wr wkh uhdol}dwlrq ri
wkh srwhqwldo ehqh�wv wr wkh frxqwu|1 Li wkh ulvn ri frqwudfw uhsxgldwlrq h{lvwv/
krzhyhu/ dv lw grhv lq prvw ri wkh zruog/ wklv lv sodjxhg e| d frpplwphqw
sureohp/ vlqfh rqfh wkh �up kdv wudqvihuuhg wkh eoxhsulqw ri wkh whfkqrorj|
lw h{srvhv lwvhoi wr d vlwxdwlrq zkhuh wkh ghewru uhqhjhv rq lwv frpplwphqw
dqg irufhv d uhqhjrwldwlrq lq zklfk lw kdv lqfuhdvhg edujdlqlqj srzhu +li wkh
whfkqrorj| kdv ehhq wrwdoo| wudqvihuuhg/ wkh ghewru frxog vlpso| uhixvh wr
nhhs rq sd|lqj,1 Wkxv/ lq wklv vlpsoh vhwwlqj/ wkh frpelqdwlrq ri fuhglw frq0
vwudlqw dqg zhdn delolw| wr frpplw rq wkh vlgh ri wkh uhfhlylqj frxqwu| sxwv
xv lq d frqwh{w ri lqfrpsohwh frqwudfwlqj zkhuh wkh gluhfw dftxlvlwlrq ri wkh

9Ehvlgh wkhvh surgxfwlylw| vslooryhuv/ dqrwkhu vwudqg ri ehqh�wv fdq eh odehohg �pdu0
nhw dffhvv vslooryhuv�1 Vhh Eorpvwuùp dqg Nrnnr +4<<9, iru dq h{whqvlyh glvfxvvlrq ri
vslooryhuv dulvlqj iurp wkh rshudwlrqv ri pxowlqdwlrqdo frusrudwlrqv deurdg1
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whfkqrorj| ehfrphv pruh gl!fxow1
Dqwlflsdwlqj wklv/ wkh dowhuqdwlyh iru wkh �up lv wr xqghuwdnh gluhfw lqyhvw0

phqw1 Wkh frxqwu| zrxog vwloo ehqh�w iurp wkh vslooryhuv phqwlrqhg deryh/
zkloh wkh �up zrxog nhhs lwv vwudwhjlf lqirupdwlrq vhfuhw1 Krzhyhu/ wkh �up
zloo qrz kdyh wr lqfxu d frvwo| vxqn lqyhvwphqw1 Wklv frvw lv olqnhg wr wkh
qhhg wr survshfw dqg qhjrwldwh zlwk orfdo sduwqhuv dqg frxqwhusduwv/ wr ghdo
zlwk orfdo exuhdxfudwv/ dqg wr wkh lqyhvwphqw lq orfdo sk|vlfdo dqg pdq0
djhuldo dvvhwv +frqvwuxfwlrq ri d qhz sodqw/ dgdswdwlrq wr gl�huhqw exvlqhvv
frqglwlrqv/ hwf1,1 Wklv frvw lv juhdwhu wkdq lw zrxog eh iru wkh krvw frxqwu|
+ru vrph orfdo lqyhvwru, zkr kdv ehwwhu nqrzohgjh ri orfdo frqglwlrqv dqg/
e| gh�qlwlrq/ ehwwhu dffhvv wr wkh orfdo dgplqlvwudwlrq1 Vr/ wkh qhw ydoxh ri
wkh surmhfw ryhu zklfk edujdlqlqj wdnhv sodfh lv orzhu wkdq xqghu wkh ghew
rswlrq1 Lq d zruog zlwk shuihfw frpplwphqw/ wkh ghew rswlrq lv wkxv dozd|v
pruh h!flhqw iurp d joredo shuvshfwlyh1 Krzhyhu/ rqfh zh frqvlghu wkh srv0
vlelolw| ri frqwudfw uhqhjrwldwlrq dw wkh hqg ri wkh �uvw shulrg/ wkh rxwfrph
lv qrw reylrxv dq|pruh1 Wkh �up kdv qrz d ehwwhu vwdwxv txr uhvlgxdo sd|r�
lq fdvh wkh krvw frxqwu| ghidxowv/ uhsuhvhqwhg lq rxu prgho e| wkh idfw wkdw
lw fdq uhfryhu d iudfwlrq ri lwv vhfrqg shulrg sur�wv +zh glvfxvv odwhu rq zk|
wklv lv d uhdvrqdeoh dssur{lpdwlrq wr wkh frpsoh{ wkuhdw idflqj IGL/ qdpho|
rxwuljkw h{sursuldwlrq rq wkh rqh kdqg/ dqg �fuhhslqj� h{sursuldwlrq/ iru
h{dpsoh wkurxjk lqfuhdvhg wd{dwlrq/ rq wkh rwkhu kdqg,1 Wkh lqjuhglhqwv ri
wkh edvlf ghew yv1 htxlw| wudgh0r� lq wkh lqwhuqdwlrqdo gl�xvlrq ri whfkqrorj|
duh suhvhqw lq wklv vlpsoh iudphzrun= fuhglw frqvwudlqw dqg odfn ri frpplw0
phqw/ uhodwlyh h!flhqf| ri orfdo dqg iruhljq surgxfhuv/ h{whqw ri wkh srwhqwldo
vslooryhu h�hfwv lq wkh krvw hfrqrp|/ uhodwlyh lqh!flhqf| +vxqn frvw, ri wkh
gluhfw lqyhvwphqw rswlrq/ uhodwlyh edujdlqlqj srzhu ri wkh sduwlhv:1

Frqvlghu/ pruhryhu/ wkh h{lvwhqfh ri dq dv|pphwu| ri lqirupdwlrq rq wkh
srwhqwldo ehqh�wv ri wkh surmhfw ehwzhhq wkh sduwlhv lqyroyhg lq wkh qhjrwld0
wlrq1 Wkh idfw wkdw wkh krvw frxqwu| kdv rqo| sulru vxemhfwlyh eholhiv derxw
wkh uhdo ydoxh kdv reylrxvo| lpsruwdqw frqvhtxhqfhv iru wkh �qdo rxwfrph
ri edujdlqlqj1 Lw pd| wkhq kluh dq h{shuw lq fkdujh ri dvvhvvlqj wklv ydoxh1
Krzhyhu/ wkh qhhg wr ghohjdwh wklv wdvn lqvlgh wkh jryhuqphqw vwuxfwxuh jlyhv
ulvh wr wkh srvvlelolw| ri fruuxswlrq/ zkhuhe| d ehwwhu lqiruphg djhqw wdnhv
dgydqwdjh ri khu srvlwlrq wr pdnh d vlgh frqwudfw zlwk wkh lqyhvwruv/ vkdulqj

:Ohw xv phqwlrq wkdw wklv lv ri frxuvh d yhu| vlpsol�hg ylvlrq ri pxowlqdwlrqdo h{sdq0
vlrq1 Lq d pxowlfrxqwu| zruog/ wkh frpplwphqw sureohp ehfrphv hyhq zruvw/ dv zh zrxog
kdyh wr wdnh lqwr dffrxqw wkh srvvlelolw| wkdw wkh krvw frxqwu|/ rqfh lw kdv dftxluhg wkh
whfkqrorj|/ pd| uhvhoo lw wr d wklug sduw|/ wkxv fdswxulqj vrph ri wkh �up*v ixwxuh uhqwv1
Wklv sureohp zrxog reylrxvo| vkliw wkh wudgh0r� djdlqvw ghew dqg lq idyru ri gluhfw lq0
yhvwphqw1 Lwv dqdo|vlv zrxog krzhyhu uhtxluh d pruh frpsoh{ prgho/ vr zh devwudfw iurp
lw lq wkh suhvhqw yhuvlrq1
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wkh srwhqwldo lqirupdwlrq uhqw/ lq h{fkdqjh iru d idyrudeoh uhsruw1 Wkh idfwv
wkdw hqvxulqj krqhvw ehkdylru iurp wkh h{shuw uhtxluhv frvwo| lqfhqwlyh sd|0
phqwv dqg wkdw wkh prqlwrulqj h�ruw ri wklv h{shuw ghshqgv rq lwv srwhqwldo
uhzdug/ h{sodlq wkdw wkh edujdlqlqj srvlwlrq ri wkh �up/ dqg wkxv wkh �qdo
wudgh0r� ehwzhhq IGL dqg ghew zloo eh d�hfwhg e| wkh ohyho ri fruuxswlrq
wkdw suhydlov1

6 Wkh Prgho

614 Edvlf Vhwwlqj= Ghew yv1 IGL

Zh frqvlghu wkh iroorzlqj wkuhh shulrg prgho1 Frqvlghu d frxqwu| O/ lq zklfk
d vlqjoh �up surgxfhv d jrrg zlwk d frqvwdqw uhwxuq wr vfdoh whfkqrorj| ri
pdujlqdo frvw fu1 Wklv jrrg lv frqvxphg e| orfdo frqvxphuv zkr kdyh d
grzqzdug vorslqj ghpdqg ixqfwlrq1

Wklv whfkqrorj| kdsshqv wr eh d uhodwlyho| lqh!flhqw rqh= d iruhljq �up I
kdv ghyhorshg dq dowhuqdwlyh whfkqrorj| zklfk doorzv lw wr surgxfh wkh vdph
jrrg dw d orzhu pdujlqdo frvw f8 1 Whfkqrorj| khuh pxvw eh xqghuvwrrg lq
wkh eurdg vhqvh ri whfkqlfdo dv zhoo dv pdqdjhuldo dqg frpphufldo fdsdflw|1

Dvvxph iru vlpsolflw| wkdw h{sruwlqj wr O lv qrw dq rswlrq iru wudqvsruw
frvwv uhdvrqv iru h{dpsoh;1 Erwk frxqwu| O dqg wkh �up I/ krzhyhu/ kdyh
dq lqwhuhvw lq lqwurgxflqj wkh lpsuryhg whfkqrorj| wr O*v lqwhulru pdunhw=

0 I kdv lqfuhdvlqj uhwxuqv wr vfdoh/ gxh iru h{dpsoh wr dq
lpsruwdqw �{hg lqyhvwphqw lq wkh ghyhorsphqw ri wkh whfkqrorj|/
dqg zdqwv wr h{sdqg lwv dfwlylw|1

0 Dv iru frxqwu| O/ �uvw lw zloo reylrxvo| ehqh�w iurp lqfuhdvhg
frpshwlwlrq +wkxv kljkhu frqvxphuv* zhoiduh,1 Vhfrqg/ wkh lqwur0
gxfwlrq ri d ehwwhu whfkqrorj| zloo kdyh srvlwlyh vslooryhuv iru wkh
grphvwlf lqgxvwu| wkurxjk vrph ohduqlqj h�hfw= zkloh lq wkh �uvw
shulrg wkh lqgljhqrxv surgxfhuv frpshwh zlwk wkhlu orz frvw whfk0
qrorj| +fu,/ wkh frqwdfw zlwk I zloo doorz wkhp wr xsjudgh wkhlu
rzq whfkqrorj| dqg wr surgxfh lq shulrg 5 dw d orzhu pdujlqdo
frvw fu71

Wkh vxevfulsw w @ 3 /4 /5 uhihuv wr wlph/ zlwk=

0 w @ 3/ wkh ehqfkpdun vlwxdwlrq lq frxqwu| O/ zlwk rqo|
lqgljhqrxv surgxfhuv ri frvw fu1

;Wkh prgho frxog eh h{whqghg wr frqvlghu dq lqlwldo vlwxdwlrq lq zklfk wkh �up h{sruwv
wr frxqwu| O/ zlwkrxw prgli|lqj wkh sulqflsdo lqvljkwv1

:



0 w @ 4/ wkh vlwxdwlrq lq O zkhq wkh lpsuryhg whfkqrorj| +f8 ,
lv �uvw lqwurgxfhg dqg frpshwhv zlwk kljk frvw surgxfhuv +fu,1

0 w @ 5/ wkh vlwxdwlrq lq O zkhq wkh lpsuryhg whfkqrorj| +f8 ,
frpshwhv zlwk orfdo surgxfhuv zkr kdyh ehqh�whg iurp whfkqr0
orjlfdo vslooryhuv +frvw fu7 	 fu,1

Lq hdfk shulrg w @ 3 wr 5/ wkh vlwxdwlrq lv fkdudfwhul}hg e| wkh iroorzlqj
rxwfrphv/ zkhuh wkh xsshuvfulswv O dqg I uhihu wr wkh �orfdo� dqg �iruhljq�
whfkqrorjlhv uhvshfwlyho|=

Sur�wv �u
| c�

8
|

Frqvxphu vxusoxv 7�|
Djjuhjdwh zhoiduh `| ' 7�| n�u

| n�8
|

Dvvxplqj wkhuh lv qr glvfrxqwlqj/ wkh qhw ehqh�w ri wkh lqwurgxfwlrq ri
wkh whfkqrorj| lv wkxv jlyhq e|<=

C ' E`� �`f� n E`2 �`f� +4,

'
��
7�� n�u

� n�8
�

�
�

�
7�f n�u

f

��
n

��
7�2 n�u

2 n�8
2

�
�

�
7�f n�u

f

��
�

Zh dvvxph wkdw wkh sduwlhv duh ulvn qhxwudo dqg wkdw wkh vxusoxv lv glylghg
dprqj wkhp dffruglqj wr d Qdvk edujdlqlqj surfhvv1 Dowkrxjk dw wklv vwdjh
zh fdq mxvw frpsxwh wkh rxwfrph lq whupv ri frrshudwlyh jdph wkhru|/ zh
�qg lw xvhixo wr lqwurgxfh wkh h{whqvlyh jdph irup fruuhvsrqglqj wr wkh Qdvk
edujdlqlqj vroxwlrq wkdw zh zloo xvh odwhu wr vroyh wkh dv|pphwulf lqirupdwlrq
fdvh1 Wkh iroorzlqj wkuhh vwdjh jdph/ zklfk h{dfwo| lpsohphqwv wkh Qdvk

<Zh fdq dovr glvhqwdqjoh wkh frpshwlwlrq dqg wkh whfkqrorjlfdo h�hfwv/ e| zulwlqj=

J @ +Z4 �Z3, . +Z5 �Z4, . +Z4 �Z3,

@ 5 +Z4 �Z3, . +Z5 �Z4,

zkhuh wkh lqfuhdvh lq zhoiduh gxh wr wkh fkdqjh lq wkh frpshwlwlyh vwuxfwxuh ri wkh
pdunhw lv=

Z4 �Z3 @
�
V
F

4 .�O4 .�I4
�
�
�
V
F

3 .�O3
�

dqg wkh lqfuhdvh lq zhoiduh gxh wr wkh whfkqrorjlfdo vslooryhu ehwzhhq shulrg 4 dqg 5 lv=

Z5 �Z4 @
�
V
F

5 .�O5 .�I5
�
�
�
V
F

4 .�O4 .�I4
�

Iru vlpsoh grzqzdug vorslqj ghpdqg ixqfwlrqv/ lw lv hdvlo| vkrzq wkdw J/ wkh vxp ri
erwk h�hfwv/ lv dozd|v srvlwlyh/ dowkrxjk wkh whfkqrorjlfdo h�hfw pd| eh qhjdwlyh iru fhuwdlq
h{wuhph ydoxhv ri wkh sdudphwhuv1 Zh gr qrw qhhg wr frqvlghu dq| vshfl�f ixqfwlrqdo irup
iru wkh ghyhorsphqw ri wkh prgho/ dqg dvvxph wkdw kljkhu vslooryhuv lpso| d kljkhu joredo
ydoxh ri wkh surmhfw +vhh ehorz,1

;



vroxwlrq/ lv d vlpsol�hg yhuvlrq ri Krzdug +4<<5, sursrvhg e| Rveruqh dqg
Uxelqvwhlq +4<<7,1

The firm
declares its
intention to

invest.

The host country
proposes a

splitting of the
gains G of the

project

Y = (y1, G-y1).

The firm replies
with a probability p
of continuing the
negotiation, and a
counterproposal

X = (x1, G-x1).

The host country
chooses between
X and the lottery

p.Y.

Time

The contract is
realized
(The firm sinks
K if FDI).

Negotiation under symmetric information

Iljxuh 4= Wlplqj xqghu shuihfw lqirupdwlrq

Wklv jdph irup kdv wkh dgydqwdjh ri ehlqj vlpsoh dqg wkxv hdvlo| h{0
whqgdeoh wr dq dv|pphwulf lqirupdwlrq vhwwlqj1 Lq wkh suhvhqw frqwh{w zh
sursrvh dq lqwxlwlyh dssolfdwlrq/ zklfk uxqv dv iroorzv1

Wkh jdph lv d vlpsoh dowhuqdwhg r�huv edujdlqlqj lq wkuhh vwdjhv1 Wkh
�uvw sod|hu wr pryh +wkh frxqwu|, r�huv d srvvleoh djuhhphqw t ' E+�c C �
+��1 Wkh vhfrqg sod|hu +wkh �up, uhvsrqgv wr wklv r�hu e| d frxqwhur�hu
f ' E%�c C � %�� dqg d wkuhdw wr whuplqdwh wkh qhjrwldwlrq1 H{ dqwh/ wkh
pxowlqdwlrqdo �up*v srvlwlrq uxqv dv iroorzv= �Jlyhq |rxu r�hu/ L zloo txlw
zlwk suredelolw| � � R +wkxv dq h{ dqwh wkuhdw,1 Ixuwkhupruh/ li qhjrwldwlrq
jr rq dqg |rx grq*w dffhsw p| frxqwhur�hu f dqg lqvlvw lq lpsohphqwlqj t /
wkhuh lv d suredelolw| � � R wkdw L zloo ghfolqh dq| djuhhphqw1�

Wkh phfkdqlvp zklfk ohdgv wkh sod|huv wr fkrrvh wkh Qdvk vroxwlrq lv
txlwh lqwxlwlyh= dq| lqlwldo r�hu zklfk idlov wr sursrvh wklv vroxwlrq fdq eh
phw zlwk d �sxqlvkphqw� wkdw ohdyhv wkh lqlwldo r�huhu zruvh r� wkdq zkhq
kh sursrvhv dq htxdo vsolwwlqj ri wkh slh1 Wklv lv ehfdxvh li +� : C

2
/ wkh

�up kdv wkh srvvlelolw| wr fkrrvh d suredelolw| R 	 �/ vr wkdw wkh qhjrwldwlrq
hqgv zlwk d vwulfwo| srvlwlyh suredelolw|1 Idfhg zlwk wklv wkuhdw/ lw lv wkh
frxqwu|*v ehvw vwudwhj| wr r�hu wkh Qdvk vroxwlrq dqg wkh �up djuhhv wr
wklv fkrlfh e| fkrrvlqj f ' t dqg R ' �1 Ri frxuvh/ wkh frxqwu| zrxog
qhyhu fkrrvh +� 	

C
2
/ vlqfh wkh �up zrxog djdlq fkrrvh f ' t dqg R ' �1

+vhh Dsshqgl{ 4 iru d frpsohwh uhvroxwlrq ri wkh jdph xqghu frpsohwh dqg
lqfrpsohwh lqirupdwlrq,1

Zlwk shuihfw lqirupdwlrq/ wkh wlplqj lv dv lq Iljxuh 41 Lq d zruog ri frp0
sohwh frqwudfwlqj/ wkh �up zrxog vlpso| vhoo wkh eoxhsulqw ri wkh whfkqrorj|

<



wr frxqwu| O/ edvhg rq lwv wrwdo ydoxh1 Iurp qrz rq/ zh fdoo wklv wkh �Ghew�
rswlrq/ lq wkh vhqvh wkdw wkh frxqwu| +ru vrph orfdo �up, vlpso| frqwudfwv
ghew wr ex| wkh whfkqrorj|/ hyhqwxdoo| froodwhudol}hg e| lwv h{shfwhg jdlq
iurp wklv dftxlvlwlrq/ dqg vhwv xs d orfdoo| rzqhg �up hqgrzhg zlwk wkh
qhz surgxfwlrq surfhvv1

Wkh vwdwxv txr sd|r�v ri wkh sduwlhv/ li wkh qhjrwldwlrq lv dedqgrqhg dqg
wkh lqyhvwphqw lv qrw uhdol}hg/ duh vlpso| 3/ vr wkdw wkh vxusoxv J zloo eh
vsolw lq wkh iroorzlqj zd|=

Lu
(.�A ' L8

(.�A '
�

2
C +5,

Dowhuqdwlyho|/ wkh �up pd| fkrrvh wr hqjdjh lq IGL1 Lq wklv fdvh/ lw zloo
kdyh wr sd| lq shulrg 4 d vxqn frvw N/ zklfk jhqhulfdoo| fruuhvsrqgv wr wkh
frvw ri �qglqj orfdo frxqwhusduwv/ exloglqj d qhz sodqw lq wkh krvw frxqwu|
dqg dgdswlqj wr dq lpshuihfwo| nqrzq exvlqhvv frqwh{w1 Rq wkh rwkhu kdqg/
wkh �up nhhsv wkh surshuw|0uljkw ryhu wkh whfkqrorj|1 Iru vlpsolflw|/ zh
dvvxph wkdw erwk wkh h!flhqf| ri wkh qhz �up lq wkh krvw frxqwu| dqg wkh
uhvxowlqj vslooryhuv iru wkh orfdo lqgxvwu| duh wkh vdph uhjdugohvv ri wkh zd|
wkh whfkqrorj| lv lqwurgxfhg +ghew ru IGL,431 Dv ehiruh/ wkh �up edujdlqv
zlwk wkh krvw frxqwu| ryhu d vkduh ri wkh ehqh�wv jhqhudwhg e| lwv hqwu|/ qrz
htxdo wr C�g1 Zlwk wkh vdph vwdwxv txr sd|r�v wkdq ehiruh/ wkh rxwfrph
ri wkh Qdvk edujdlqlqj lv=

Lu
8(U ' L8

8(U '
�

2
EC�g� +6,

Khqfh/ lq d zruog zlwk shuihfw lqirupdwlrq dqg qr frpplwphqw sureohpv/
ghew lv dozd|v pruh h!flhqw1

615 Fuhglw Frqvwudlqwv dqg Odfn ri Frpplwphqw

Wklv iudphzrun uholhv krzhyhu rq d qxpehu ri glvsxwdeoh dvvxpswlrqv/ vxfk
dv shuihfw dffhvv wr �qdqfldo pdunhwv iru wkh uhfhlylqj frxqwu|/ dqg devhqfh
ri vwudwhjlf ghidxow1 Lq idfw/ wkh wrwdo dfwxdo ydoxh ri wkh lqwurgxfwlrq ri
qhz whfkqrorj| ehlqj ri kljk pdjqlwxgh/ frxqwu| O lv olnho| wr eh fuhglw
frqvwudlqhg lq lqwhuqdwlrqdo pdunhwv1 Lq wklv fdvh/ d srvvleoh dowhuqdwlyh lv

43Dv iru wkh h!flhqf| ri wkh rujdql}dwlrq uhvxowlqj iurp wkh ghew rswlrq yv1 wkdw ri wkh
IGL rswlrq/ wkh frpsdulvrq lv d sulrul dpeljxrxv1 Rq wkh rqh kdqg/ d vxevlgldu| pd|
ehqh�w iurp vshfl�f vslooryhuv iurp wkh sduhqw frpsdq|/ wkdw zrxog qrw dffuxh wr d orfdoo|
rzqhg �up1 Rq wkh rwkhu kdqg/ orfdo hqwuhsuhqhxuv pd| ehqh�w iurp ehwwhu nqrzohgjh
dqg lqirupdwlrq derxw wkh exvlqhvv frqglwlrqv lq wkhlu frxqwu| +vhh Vfkqlw}hu/ 4<<:,1 Wkh
frpsdulvrq ri vslooryhuv lq erwk fdvhv lv wkxv dovr dpeljxrxv1

43



iru wkh �up wr vhoo lwv whfkqrorj| djdlqvw wkh surplvh ri sduwldo sd|phqwv lq
hdfk shulrg1 Zlwk d vlplodu edujdlqlqj surfhvv/ wkh rxwfrph lq hdfk fdvh lv
wkh vdph dv ehiruh/ glylghg lq wzr vxffhvvlyh sduwv1 Fdoolqj=

C� ' `� �`fc @?_ C2 ' `2 �`f

wkh vxusoxv iurp d ghew frqwudfw lv vkduhg lq hdfk vxffhvvlyh shulrg/ vr
wkdw joredo sd|r�v duh dv iroorzv=

Lu
(.�A ' L8

(.�A '
�

2
C� n

�

2
C2 +7,

zkloh lq fdvh ri IGL/ lw lv

Lu
8(U ' L8

8(U '
�

2
EC� �g� n

�

2
C2 +8,

Wklv rswlrq pd| krzhyhu froodsvh ehfdxvh ri lpshuihfw frpplwphqw rq
wkh sduw ri frxqwu| O1 Frqvlghu wkh srvvlelolw| wkdw lw pd| uhqhjh rq lwv
frpplwphqw lq vhfrqg shulrg/ uhsuhvhqwhg khuh e| dq h{rjhqrxv suredelolw|
� ri vwudwhjlf ghidxow/ dqg irufh d uhqhjrwldwlrq1 Wr vd| lw lq dqrwkhu zd|/ �
fruuhvsrqgv wr wkh ulvn ri uhsxgldwlrq ri frqwudfw e| frxqwu| O1

Ehiruh jrlqj rq/ lw lv xvhixo wr glvfxvv eulh | wkh irup wkdw wklv uhsxgl0
dwlrq pd| wdnh zlwk d ghew dqg zlwk d IGL frqwudfw uhvshfwlyho|1 Lq fdvh
ri ghew/ lw lv vwudljkwiruzdug wr frqvlghu wkdw wkh frxqwu| vlpso| ghidxowv
+zlwk suredelolw| �, dqg irufhv d uhqhjrwldwlrq lq zklfk wkh �up kdv d vwdwxv
txr xwlolw| ohyho ri }hur/ wkxv dssursuldwlqj wkh zkroh vxusoxv1 Lq fdvh ri
IGL/ wkh vlwxdwlrq lv voljkwo| pruh frpsoh{1 Iluvw/ lq vrph fdvhv wkh lqyhvwru
idfhv wkh ulvn ri rxwuljkw h{sursuldwlrq ru qdwlrqdol}dwlrq ri wkh surgxfwlyh
dvvhwv1 Vhfrqg/ lw lv h{srvhg wr d pruh vxewoh irup ri h{sursuldwlrq/ lq zklfk
wkh krvw frxqwu| pdqdjhv wr fdswxuh wkh uhqwv jhqhudwhg e| wkh vxevlgldu|
wkurxjk vshfl�f dfwlrqv olnh prgl�fdwlrqv ri wkh wd{ vfkhgxoh1 Zkloh lq wkh
�uvw fdvh wkh rxwfrph lv vlplodu wr wkh fdvh ri uhsxgldwlrq ri d ghew frqwudfw
+wkh iruhljq �up lv ohiw zlwk d vwdwxv txr sd|r� ri }hur lq shulrg 5,/ lq wkh
vhfrqg fdvh lw lv jhqhudoo| frqvlghuhg wkdw vlqfh wkh �up nhhsv wkh surshuw|
uljkwv ryhu wkh vxevlgldu|/ lw fdq uhdfw e| wdnlqj vshfl�f dfwlrqv wkdw doorz
lw wr uhwdlq d fhuwdlq vwuhdp ri sur�w/ iru h{dpsoh vkliwlqj edfn vrph ri
lwv surgxfwlrq wr dqrwkhu lqwhuqdwlrqdo orfdwlrq1 Lq wklv odvw fdvh/ wkh �up
ehlqj srwhqwldoo| deoh wr uhfryhu d iudfwlrq ri lwv vhfrqg shulrg sur�wv/ lw
kdv d ehwwhu srvlwlrq lq wkh vxevhtxhqw uhqhjrwldwlrq1 Wkxv/ lq wkh fdvh ri
IGL zh vlpso| dvvxph wkdw wkh iruhljq �up dqg wkh krvw frxqwu| dqwlflsdwh
wkdw lq h{shfwdwlrq wkh �up zloo uhwdlq d iudfwlrq ri lwv vhfrqg shulrg sur�wv
htxdo wr w�8

2 / zkhuh w 	 � ghshqgv erwk rq wkh suredelolw| ri erwk w|shv
ri h{sursuldwlrq dqg rq wkh iudfwlrq ri wkh sur�wv wkdw fdq eh uhfryhuhg e|
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wkh vxevlgldu|441 Wr vxp xs/ zh dvvxph iru qrz wkdw erwk zlwk ghew dqg
IGL/ edujdlqlqj lv ryhu wkh doo vxusoxv dqg h{sursuldwlrq dulvh zlwk wkh vdph
srvlwlyh suredelolw| �/ iroorzhg e| d uhqhjrwldwlrq dw | ' 2 lq zklfk wkh shu0
fhlyhg vwdwxv txr ohyhov ghshqg rq zklfk ri wkh ghew ru wkh IGL frqwudfw kdv
suhydlohg lq shulrg 41

Qrz/ zlwk d srvlwlyh suredelolw| wkdw wkh frxqwu| uhqhjhv rq lwv frpplw0
phqw lq shulrg 5/ wkh wlplqj ri vxffhvvlyh hyhqwv lv vkrzq lq Iljxuh 5=

The firm
declares its
intention to

invest.

Negotiation
under

symmetric
information

Period 1
contract is
realized
(The firm sinks
K if FDI).

Period 2
contract is
realized

1-γ

γ

Renegotiation
occurs

Iljxuh 5= Wlplqj zkhq uhqhjrwldwlrq lv srvvleoh

Wkh rxwfrph ri wkh edujdlqlqj surfhvv ehfrphv wkh iroorzlqj1
Lq fdvh ri ghew/ wkh �uvw shulrg vxusoxv C� lv glylghg hyhqo|/ zkloh lq wkh

vhfrqg shulrg lq fdvh ri uhqhjrwldwlrq wkh �up jhwv qrwklqj zlwk suredelolw|
� +wkh vwdwxv txr sd|r� ri wkh �up dw w @ 5 lv f/ zkloh wkdw ri frxqwu| O lv
C2,/ khqfh=

Lu
(.�A '

�

2
C� n

�

2
E� n ��C2 +9,

L8
(.�A '

�

2
C� n

�

2
E�� ��C2

Lq fdvh ri IGL/ iroorzlqj rxu suhylrxv glvfxvvlrq/ li wkh uhqhjrwldwlrq
grhv qrw |lhog dq| uhvxow/ frxqwu| O nhhsv erwk rshudwlqj �upv/ dqg wkxv
wkh srwhqwldo vhfrqg shulrg ehqh�w C2/ exw d iudfwlrq w�

8
2 lv uhwdlqhg e| wkh

44Zh gr qrw prgho h{solflwho| dw wklv vwdjh wkhvh wzr gl�huhqw fdvhv/ vlqfh zh zdqw
wr nhhs wkh prgho wudfwdeoh zkhq lqwurgxflqj dv|pphwulf lqirupdwlrq dqg fruuxswlrq1
Vhh Vfkqlw}hu +4<<:, iru d pruh ghwdloohg glvfxvlrq dqg d prgho zkhuh erwk fdvhv ri
h{sursuldwlrq duh frqvlghuhg1
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�up1 Wkh vwdwxv txr sd|r�v dw wkh ehjlqqlqj ri shulrg 5 duh qrz w�8
2 dqg

C2 � w�8
2 iru wkh �up dqg wkh krvw frxqwu| uhvshfwlyho|1 Wkxv wkh rxwfrph

lq wklv fdvh zloo eh=

Lu
8(U '

�

2
EC� �g� n

�

2
E� n ��C2 � �w�8

2 +:,

L8
8(U '

�

2
EC� �g� n

�

2
E� � ��C2 n �w�8

2

Wkh lqwhuhvwlqj wklqj lv qrz wr orrn dw wkh wudgh0r� idfhg e| wkh �up
ehwzhhq wkh ghew dqg wkh IGL rswlrq1 Lw lv vwudljkwiruzdug wr rewdlq=

8(U " (eK|/ �w�8
2 �

g

2
: f +;,

Wkh srwhqwldo uhqhjrwldwlrq lq shulrg 5 qrz lpsolhv wkdw wkh iruhljq �up
suhihuv wr xqghuwdnh iruhljq gluhfw lqyhvwphqw iru fhuwdlq ydoxhv ri wkh sd0
udphwhuv1 Lq sduwlfxodu/ wkh wudgh0r� lv pruh idyrudeoh wr IGL/ wkh juhdwhu
wkh vkduh w ri vhfrqg shulrg sur�wv wkdw fdq eh uhfryhuhg lq fdvh ri frqwudfw
uhsxgldwlrq/ wkh juhdwhu �8

2 c zklfk lv wkh fdvh zkhq wkh vslooryhuv duh ri vpdoo
pdjqlwxgh/ dqg wkh orzhu wkh vxqn frvw N1 Wklv yhu| vlpsoh vhwwlqj lv wkxv
frqvlvwhqw zlwk wkh edvlf hpslulfdo hylghqfh rq wkdw pdwwhu451

Wklv vlpsoh htxdwlrq surylghv d nh| uhodwlrqvkls ehwzhhq wkh olnholkrrg ri
IGL yv1 ghew dqg wkh suredelolw| ri frqwudfw uhsxgldwlrq e| wkh krvw frxqwu|/
qdpho| wkdw d kljkhu ulvn ri uhsxgldwlrq pdnhv IGL pruh olnho|1 Zh vkrz
ehorz wkdw wklv lv dovr frqvlvwhqw zlwk wkh furvv0frxqwu| hpslulfdo hylghqfh1
Lq wkh qh{w vhfwlrq/ zh zdqw wr dqdo|}h krz wklv wudgh0r� lv d�hfwhg e| wkh
h{lvwhqfh ri dq dv|pphwu| ri lqirupdwlrq ehwzhhq wkh sduwlhv1

616 Xqfhuwdlqw| rq wkh Ohyho ri Vslooryhuv

Lq d vlwxdwlrq zkhuh wkh iruhljq �up kdv ghyhorshg vrph vshfl�f whfkqrorj|
dqg2ru nqrz0krz/ lw lv qdwxudo wr dvvxph wkdw lw kdv sulydwh lqirupdwlrq
rq lwv h{dfw fkdudfwhulvwlfv1 Lq rxu prgho/ wklv dv|pphwu| ri lqirupdwlrq
lv derxw wkh ohyho ri vslooryhu wkdw wkh lqwurgxfwlrq ri wkh whfkqrorj| zrxog

45Pdunxvhq +4<<8, uhsruwv wkdw prvw hpslulfdo vwxglhv vxssruw wkh ylhz wkdw wkh lqwhu0
qdol}dwlrq ri whfkqrorjlfdo wudqvihuv +l1h1 IGL, lv pruh olnho| iru U)G lqwhqvlyh �upv zlwk
qhz dqg whfkqlfdoo| frpsoh{ surgxfwv1 Li zh wdnh wkh ylhz wkdw wklv w|sh ri surgxfwlrq lv
fkdudfwhul}hg e| uhodwlyh orz srwhqwldo vslooryhuv/ ehfdxvh wkh frpsoh{lw| ri lwv surgxfwv
lpsolhv d ohvv lqwhqvlyh olqndjh zlwk grphvwlf vxssolhuv +zklfk vhhpv wr eh rqh nh| idf0
wru iru wkh wudqvplvvlrq ri h{whuqdolwlhv/ vhh Eorpvwuùp dqg Nrnnr +4<<9,,/ wklv slhfh ri
hylghqfh �wv zhoo zlwklq rxu iudphzrun1
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jhqhudwh/ dqg lpsolhv wkdw wkh krvw frxqwu| grhv qrw nqrz h{dfwo| wkh h{whqw
ri wkh srwhqwldo ehqh�w C1

Dvvxph wkdw wkh qhw ehqh�w fdq wdnh wzr ydoxhv C dqg C/ vxfk wkdw
C 	 C/ vr dq xsshu edu +uhvs1 orzhu edu, zloo eh vdlg wr fruuhvsrqg wr wkh
�jrrg w|sh� +uhvs1 �edg w|sh�, surmhfw1 Frqvlghu d vlwxdwlrq zkhuh wkh krvw
frxqwu| kdv suhylrxv eholhiv derxw wkh uhdol}dwlrq ri C jlyhq e|=

�hEC ' C� ' �� D

�hEC ' C� ' D

61614 Wkh Qdvk Vroxwlrq zlwk Dv|pphwulf Lqirupdwlrq

Wr vhh wkh lpsolfdwlrq ri wkh dv|pphwu| ri lqirupdwlrq iru wkh edujdlqlqj
sureohp/ frqvlghu djdlq wkh h{whqvlyh jdph irup lqwurgxfhg deryh1 Zkhq
rqh ri wkh sod|huv kdv sulydwh lqirupdwlrq derxw klv w|sh/ lw reylrxvo| pdwwhuv
zkhwkhu lw lv wkh lqiruphg sduw| zklfk pryhv �uvw ru qrw1 Wr dyrlg wkh
pxowlsolflw| ri htxloleuld lqkhuhqw wr d vljqdolqj jdph/ dqg wr nhhs wkh prgho
dv wudfwdeoh dv srvvleoh/ zh vwlfn wr wkh fdvh zkhuh wkh xqlqiruphg sduw|
+wkh krvw frxqwu|, pryhv �uvw1 Wkh wlplqj ri wkh edujdlqlqj surfhgxuh lv
wkh vdph dv xqghu v|pphwulf lqirupdwlrq/ zlwk wkh rqo| gl�huhqfh wkdw qrz/
zkhq fkrrvlqj +� dw wkh ehjlqqlqj ri wkh jdph/ frxqwu| O ljqruhv wkh wuxh
ydoxh ri C dqg dfwv lq vxfk d zd| wkdw lwv h{shfwhg sd|r� frqglwlrqdo rq wkh
uhdol}dwlrq ri wkh �up*v w|sh lv pd{lpxp1 Wkh frpsohwh uhvroxwlrq ri wkh
vxejdph shuihfw Qdvk htxloleulxp ri wklv h{whqvlyh jdph lv lq Dsshqgl{ 41

Djdlq/ zkdw kdsshqv lv lqwxlwlyho| fohdu1 Li wkh frxqwu| fkrrvhv +� '
C

2
/

wkh frpsohwh lqirupdwlrq vroxwlrq +wkxv wkh Qdvk vroxwlrq, lv lpsohphqwhg
zlwk suredelolw| �� D +zkhq C ' C,/ exw zlwk suredelolw| D +zkhq C ' C,

lw lqfxuv d orvv vlqfh lwv lqlwldo r�hu lv ohvv wkdq C
2
1

Rq wkh rwkhu kdqg/ li wkh frxqwu|*v lqlwldo r�hu lv +� '
C
2
/ wkh frpsohwh

lqirupdwlrq vroxwlrq lv qrz lpsohphqwhg zlwk suredelolw| D +vlqfh C ' C,/
exw zlwk suredelolw| � � D +zkhq C ' C, wkh r�hu lv wrr kljk dqg wkh �up
uhsolhv zlwk R ' C

C
dqg %� '

C

2
/ vr wkdw wkh frxqwu| vx�huv d orvv zlwk uhvshfw

wr wkh Qdvk vroxwlrq1
Ixuwkhupruh/ lw lv vkrzq lq wkh dsshqgl{ wkdw dq lqwhuphgldwh ydoxh ri

+� lv qhyhu rswlpdo/ vr wkdw ghshqglqj rq wkh ydoxh ri wkh sdudphwhuv/ wkh

ehvw fkrlfh ri +� lv jlyhq e| hlwkhu +� '
C

2
ru +� '

C
2
1

Wkh qh{w wdeoh vxppdul}hv wkh rxwfrph ri wkh jdph iru gl�huhqw ydoxhv
ri wkh sdudphwhuv1
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D �
C
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C

CnC

Krvw frxqwu|= +� '
C

2
Krvw frxqwu|= +� '

C
2

C EC
2
�

{C
2
c C
2
n {C

2
� EC

2
c C
2
�

PQH C EC
2
c
C

2
� EC

2

2C
c
C2

2C
�

Vlqfh lq vrph fdvhv wkh krvw frxqwu| kdv wr jlyh xs d uhqw wr wkh lqyhvwlqj
�up/ d zd| rxw lv wr xvh dq h{shuw wr eulgjh wkh lqirupdwlrq jds1 Frqvlghu
wklv h{shuw wr eh d exuhdxfudw zrunlqj iru wkh jryhuqphqw/ ru htxlydohqwo| d
sxeolf lqvwlwxwlrq vshfldol}hg lq ghdolqj zlwk iruhljq lqyhvwruv1

61615 Lqwhuyhqwlrq ri dq H{shuw dqg Srvvlelolw| ri Fruuxswlrq

Frqvlghu d vxshuylvlrq whfkqrorj| ã od Wluroh +4<<5,/ zkhuh wkh h{shuw jhwv
zlwk vrph srvlwlyh suredelolw| 1 d yhul�deoh vljqdo j rq wkh jrrg w|sh lqyhvwru
+vhh Iljxuh 6,461

G

ν

1- ν

G

G

ξ

1- ξ

σ = G

σ = Ø

σ = Ø

Iljxuh 6= Lqirupdwlrq vwuxfwxuh

Wkh wdvn ri wkh h{shuw jlyhv khu ghfhqwudol}hg srzhu/ lq wkh irup ri lqiru0
pdwlrq wkdw lv qrw gluhfwo| yhul�deoh e| wkh jryhuqphqw1 Wr wkh h{whqw wkdw
wkh h{shuw sxuvxhv khu rzq lqwhuhvw/ vkh kdv dq lqfhqwlyh wr frooxgh zlwk wkh
iruhljq �up wr h{wudfw vrph ri wkh lqirupdwlrq uhqw1

46Wklv kdug lqirupdwlrq vhwwlqj uxohv rxw iru wkh prphqw srvvlelolwlhv ri h{wruwlrq/ iru
h{dpsoh dq h{shuw wkuhdwhqlqj d edg w|sh lqyhvwru wr uhsruw wkh surmhfw ri ehlqj d jrrg
w|sh rqh/ wkdw pd| dulvh lq wkh vriw lqirupdwlrq fdvh1
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Lq wkh suhvhqw fdvh/ wkh rqo| ulvn ri frooxvlrq rffxuv lq wkh fdvh zkhuh
D �

C

CnC
/ zkhuh wkh lqyhvwru hqmr|v dq lqirupdwlrq uhqw471 Zkhq wkh h{shuw

ghwhfwv d jrrg w|sh surmhfw ri ydoxh C +zklfk kdsshqv zlwk suredelolw| D,/
vkh pd| frooxgh zlwk wkh �up wr uhsruw wkh surmhfw ri ehlqj ri wkh edg w|sh
+C,/ dqg vkduh wkh vxusoxv �

2
{C1

Li frooxvlrq rffxuv/ zh dvvxph wkdw wkh h{shuw kdv doo wkh edujdlqlqj srzhu
dqg jhwv wkh zkroh vxusoxv148 Pruhryhu/ zkhq wkh �up wudqvihuv dq dprxqw |
wr wkh h{shuw/ vkh uhfhlyhv rqo| &|/ zkhuh wkh ghdgzhljkw orvv sdudphwhul}hg
e| & +& � �, fruuhvsrqgv wr wkh wudqvdfwlrq frvw ri frooxvlrq491 Wkxv/ wr
suhyhqw frooxvlrq/ wkh krvw jryhuqphqw kdv wr jlyh wkh h{shuw dq lqfhqwlyh
sd|phqw r ' & �

2
{C zkhq vkh uhyhdov d jrrg w|sh surmhfw1

Wkh wlplqj ri wkh hyhqwv lv qrz dv lq Iljxuh 71

The firm
declares its
intention
to invest.

Negotiation
under

symmetric
information

The expert chooses
its monitoring

intensity ξ
according to the

reward scheme she
faces.

ξ

1-ξ

Negotiation
under

asymmetric
information

The country hires
an expert in
charge of

assessing the
potential value of

the project.

Collusion
eventually
takes place

Iljxuh 7= Wlplqj zlwk lqwhuyhqwlrq ri dq h{shuw

Frqvlghu qrz wkdw lq rughu wr kdyh d vljqdo zlwk suredelolw| 1/ wkh h{shuw

47Vlqfh wkh rqo| fdvh zkhuh wkh lqyhvwlqj �up hqmr|v d uhqw lv zkhq � � J

J.J
/ zh vkdoo

wkhuhiruh frqfhqwudwh rq wklv fdvh1 Lw lv hdvlo| vkrzq wkdw zlwk wkh lqirupdwlrq vwuxfwxuh
srvwxodwhg deryh/ zkhq � A J

J.J
/ wkh lqwurgxfwlrq ri dv|pphwulf lqirupdwlrq dqg wkh

h{shuw lqwhuyhqwlrq kdyh qr h�hfw rq wkh wudgh0r� ehwzhhq IGL dqg ghew +vhh Dsshqgl{
6,1

48Wklv dvvxpswlrq lv pdgh iru vlpsolflw|1 Frqvlghulqj wkdw wkh h{shuw dqg wkh �up kdyh
uhodwlyh edujdlqlqj srzhu sdudphwhul}hg e| � +� ? 4,/ dqg wkxv jhw d vkduh ri wkh vxusoxv
htxdo wr � dqg 4� � uhvshfwlyho| / zrxog qrw fkdqjh wkh iroorzlqj uhvxowv1

49n fdq eh frqvlghuhg wr fdswxuh erwk pdwhuldo gl!fxowlhv lq uhdol}lqj loohjdo vlgh sd|0
phqwv dqg sv|fkrorjlfdo wudlwv ri wkh fruuxsw djhqwv/ olnh wkhlu uhodwlyh krqhvw| ru wkhlu
ihdu wr eh fdxjkw1 Vhh Od�rqw dqg Wluroh +4<<4, iru d glvfxvvlrq1
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pxvw h{huw dq h�ruw zklfk kdv d glvxwlolw| [E1� +[�E1� : fc[E1��� : f,4:1
Wkh jryhuqphqw uhzdugv wkh h{shuw zlwk d sd|phqw o iru hdfk groodu wkdw
khu uhsruw doorzv wr uhfryhu1 Wkh h{shuw zloo wkxv fkrrvh lwv ohyho ri h�ruw vr
dv wr vroyh=

4@ 
1

1o
{C

2
�[E1� +<,

Li zh wdnh d vlpsoh ixqfwlrqdo irup [E�� ' {C
2

12

2
iru wkh sxusrvh ri qrupdo0

l}dwlrq/ zh vhh lpphgldwho| wkdw wkh h{shuw zloo fkrrvh 1W ' o1
Dqwlflsdwlqj wklv/ wkh jryhuqphqw zloo vhw wkh uhzdug o vr dv wr pd{lpl}h

lwv jdlq iurp klulqj wkh h{shuw=

4@ 
o

1
{C

2
� 1o

{C

2
' o

{C

2
� o2

{C

2
+43,

zkhuh wkh �uvw whup lv wkh jdlq gxh wr wkh uhsruw rffxuulqj zlwk suredelolw| 1/
dqg wkh vhfrqg whup lv wkh frvw ri wkh lqfhqwlyh sd|phqw wr wkh h{shuw1 Wkxv/
lw zloo vhw oW ' �

2
/ dqg zloo uhfhlyh dq lqirupdwlyh uhsruw zlwk suredelolw|

1W ' �

2
1

Frqvlghu qrz wkh fdvh zkhuh wkh h{shuw lv srwhqwldoo| fruuxsw1 Zh kdyh
vhhq lq wkh suhylrxv vhfwlrq wkdw vkh jhwv r ' & �

2
{C li wkh vlgh frqwudfw

zlwk wkh �up lv hqirufhg1 Wkh pd{lpl}dwlrq surjudp ri wkh h{shuw ehfrphv
wkhuhiruh=

4@ 
1

1

�
4@ E&c o�

{C

2

�
�[E1� +44,

zkhuh wkh vlgh frqwudfw suhydlov li & : o dqg d wkuxwkixoo uhsruw lv pdgh
rwkhuzlvh1 Wkh h{shuw zloo wkxv fkrrvh 1W ' 4@ E&c o�1 Frqvlghulqj wklv/ lw
lv rswlpdo iru wkh jryhuqphqw wr fkrrvh oW ' �

2
dv orqj dv & 	 �

2
dqg oW ' &

rwkhuzlvh1 Dv d uhvxow/ 1W ' �

2
zkhq & 	 �

2
dqg 1W ' & rwkhuzlvh1

Dv & lqfuhdvhv/ l1h1 dv wkh hqylurqphqw ehfrphv pruh surqh wr fruuxs0
wlrq ehfdxvh ri orzhu wudqvdfwlrq frvwv/ lw lv wkxv reylrxv wkdw wkh lqwhqvlw|
ri prqlwrulqj 1W zloo dovr lqfuhdvh dqg wkh wudgh0r� zloo eh vkliwhg wrzdug
ghew4;1

4:Vhh Prrnkhumhh dqg Sqj +4<<8, iru d prgho zkhuh fruuxswleoh lqvshfwruv fkrrvh wkhlu
prqlwrulqj lqwhqvlw| lq d vlplodu zd|1

4;Vlplodu frpsdudwlyh vwdwlfv rewdlq zlwk uhvshfw wr wkh h�hfw ri fruuxswlrq li zh doorz
iru d pruh frpsoh{ lqirupdwlrq vwuxfwxuh zkhuh wkh h{shuw lv fruuxsw zlwk vrph suredelo0
lw|/ ru htxlydohqwo| wkhuh lv d sursruwlrq ri fruuxsw h{shuwv +vhh Dsshqgl{ 5,1 Zdqh +5333,
kdv vlplodu uhvxowv/ zlwk fruuxswleoh lqvshfwruv h{huwlqj d kljkhu ohyho ri prqlwrulqj h�ruw
wkdq qrq fruuxswleoh rqhv1
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Lq wklv vlpsoh lqirupdwlrqdo vwuxfwxuh/ wkh frooxvlrq surriqhvv sulqflsoh
krogv +vhh iru h{dpsoh Wluroh/ 4<<5,/ vr wkdw frxqwu| O zloo dozd|v �qg lw
sur�wdeoh wr sd| wkh h{shuw lq h{fkdqjh iru d kdug vljqdo wkdw wkh surmhfw lv
jrrg1 Zh fdq qrz orrn dw wkh frqvhtxhqfhv iru wkh wudgh0r� ehwzhhq ghew
dqg IGL1 Wkuhh fdvhv zloo rffxu=

0 Fdvh4= zlwk suredelolw| D1 / wkh surmhfw lv jrrg/ wkh h{shuw kdv d
vljqdo C/ uhyhdov lw wr wkh jryhuqphqw/ dqg wkh ixoo lqirupdwlrq vroxwlrq lv
lpsohphqwhg1

0 Fdvh 5= zlwk suredelolw| DE� � 1� / wkh surmhfw lv jrrg/ wkh h{shuw kdv
qr vljqdo/ dqg wkh dv|pphwulf lqirupdwlrq vroxwlrq suhydlov1

0 Fdvh 6= zlwk suredelolw| � � D / wkh surmhfw lv edg/ wkh h{shuw kdyh
qr vljqdo hlwkhu/ dqg wkh dv|pphwulf lqirupdwlrq vroxwlrq suhydlov1 Qrwh
krzhyhu wkdw wklv fdvh lv vlplodu wr wkh frpsohwh lqirupdwlrq rqh/ vlqfh wkh
�up kdv qr uhqw dq|zd|1

Zlwk wzr w|shv ri surmhfw dqg frpsohwh lqirupdwlrq/ wkh wudgh0r� eh0
wzhhq IGL dqg ghew lv jlyhq e|=
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Xqghu dv|pphwulf lqirupdwlrq/ vrph frpsxwdwlrqv vkrz wkdw wkh wudgh0
r� ehfrphv +vhh Dsshqgl{ 6,=
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zklfk fdq dovr eh zulwwhq dv=
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Wkh gl�huhqfh frphv qrz iurp wkh idfw wkdw zkhq uhqhjrwldwlrq lv irufhg/
zlwk suredelolw| �� D1 +wkh vxp ri wkh suredelolwlhv ri fdvhv 5 dqg 6 deryh,
wkh krvw frxqwu| lv xqlqiruphg derxw wkh �up*v w|sh1 Lq sduwlfxodu/ zlwk
suredelolw| DE� � 1� +fdvh 5,/ wkh jrrg w|sh lv deoh wr plplf wkh edg rqh
+uhphpehu wkdw zh duh lq wkh fdvh zkhuh D � C

CnC
/ dqg wkxv wkh jryhuqphqw

r�hu lv C

2
/ zklfk fruuhvsrqgv wr d edg w|sh surmhfw, dqg uhfhlyhv dq h{wud jdlq

iurp qhjrwldwlqj xqghu dv|pphwulf lqirupdwlrq/ wkdqnv wr d ehwwhu vwdwxv

txr srvlwlrq lq wkh uhqhjrwldwlrq +w�8
2 lqvwhdg ri w�

8

2 ,
4<1 Qrwh wkxv wkdw lw lv

wkh lqwhudfwlrq ri wkh ulvn ri uhsxgldwlrq +zklfk lqgxfhv uhqhjrwldwlrq zlwk d
fhuwdlq suredelolw|, dqg ri dv|pphwulf lqirupdwlrq dqg srwhqwldo fruuxswlrq

4<�I5 fruuhvsrqgv wr wkh vhfrqg shulrg sur�w ri wkh lqfrplqj �up li wkh vslooryhu lv orz/

l1h1 li wkh �up uhwdlqv d juhdwhu frpshwlwlyh hgjh/ dqg lv reylrxvo| juhdwhu wkdq �
I

5 1
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+zklfk prgl�hv wkh �up*v edujdlqlqj srvlwlrq lq wklv uhqhjrwldwlrq, wkdw
wrjhwkhu vkliw wkh wudgh0r�1

Vlqfh �8
2 lv juhdwhu wkdq �

8

2 / lw dsshduv wkdw dq lqfuhdvh lq wkh sured0
elolw| 1 wkdw wkh h{shuw kdv d vljqdo rq wkh jrrg surmhfw/ vkliwv wkh wudgh0r�
pdujlqdoo| wrzdug ghew1 Zh kdyh vhhq wkdw zkhq wkh h{shuw fkrrvhv wkh
lqwhqvlw| ri prqlwrulqj dffruglqj wr khu srwhqwldo uhzdug/ 1 lv kljkhu lq d
pruh fruuxsw hqylurqphqw +zkhq wudqvdfwlrq frvwv ri fruuxswlrq duh orzhu,1
Zh fdq wkhq frqfoxgh wkdw hqylurqphqwv pruh surqh wr fruuxswlrq whqg wr
idyru ghew uhodwlyho| pruh wkdq IGL531

Zh vxp xs wkh lqvljkwv iurp wkh prgho lq wkh iroorzlqj sursrvlwlrq=

Sursrvlwlrq 4 wkh wudgh0r� ri wkh lqyhvwlqj �up lv pruh idyrudeoh wr IGL
wkh zhdnhu wkh delolw| wr frpplw ri wkh krvw frxqwu| +wkh kljkhu �,/ zkloh dq
hqylurqphqw pruh surqh wr fruuxswlrq +orzhu wudqvdfwlrq frvwv ri fruuxswlrq/
wkxv kljkhu &, kdv wkh rssrvlwh h�hfw ri vkliwlqj wkh fkrlfh ri lqyhvwphqw
wrzdug ghew1 Pruhryhu/ wkh fruuxswlrq h�hfw lv ri vpdoohu pdjqlwxgh dqg
h�hfwlyh wkurxjk lwv lqwhudfwlrq zlwk wkh frpplwphqw yduldeoh1

Zh qrz wxuq wr wkh hpslulfdo hylghqfh1

7 Hpslulfdo Hylghqfh

Wkh dlp ri wklv vhfwlrq lv wr whvw wkh lqvljkwv ri wkh suhfhglqj prgho/ lq sduwlf0
xodu zlwk uhvshfw wr wkh h�hfw rq wkh frpsrvlwlrq ri fdslwdo  rzv +pruh suh0
flvho| wkh uhodwlyh sursruwlrq ri IGL dqg ghew  rzv, ri d frxqwu|*v shufhlyhg
ulvn dqg ohyho ri fruuxswlrq1 Lq dffrugdqfh zlwk wkh wkhruhwlfdo iudphzrun
suhvhqwhg/ rxu hpslulfdo dqdo|vlv wulhv wr glvhqwdqjoh wkh h�hfwv ri gl�hu0
hqw lqvwlwxwlrqdo dvshfwv dqg wr dvvhvv wkhlu uhodwlyh lpsruwdqfh1 Rxu pdmru
�qglqjv/ grfxphqwhg dqg glvfxvvhg ehorz/ duh wkh iroorzlqjv1

0 Iluvw/ wkh vkduh ri IGL lq fdslwdo  rzv jrhv xs vljql�fdqwo| zlwk wkh
shufhlyhg ulvn ri uhsxgldwlrq ri frqwudfw lq wkh krvw frxqwu|/ wdnhq khuh dv d
sur{| iru wkh odfn ri frpplwphqw1

0 Vhfrqg/ zkhq lqwurgxfhg dorqh fruuxswlrq kdv d vlplodu h�hfw rq wkh
vkduh ri IGL lq wrwdo fdslwdo wkdq ulvn / exw ri orzhu pdjqlwxgh dqg qrw
vwdwlvwlfdoo| vljql�fdqw1 Krzhyhu/ rqfh ulvn lv dffrxqwhg iru/ fruuxswlrq kdv
udwkhu d qhjdwlyh h�hfw/ phdqlqj wkdw pruh fruuxsw frxqwulhv kdyh d fds0
lwdo pl{ uhodwlyho| pruh oljkw lq IGL/ dowkrxjk lw lv vwloo qrw vljql�fdqw dw
frqyhqwlrqdo ohyhov1

53Vlplodu frpsdudwlyh vwdwlfv rewdlq zlwk d pruh frpsoh{ lqirupdwlrq vwuxfwxuh lq zklfk
d fhuwdlq sursruwlrq ri h{shuwv lv fruuxsw +vhh Dsshqgl{ 5,1
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0 Wklug/ wkh lqwurgxfwlrq ri dq lqwhudfwlrq whup ehwzhhq ulvn dqg fruuxs0
wlrq vkrzv wkdw fruuxswlrq whqgv wr gdpshu sduwldoo| wkh h�hfw ri ulvn rq wkh
vkduh ri IGL/ dowkrxjk hyhq lq yhu| fruuxsw frxqwulhv/ wkh qhw h�hfw uhpdlqv
srvlwlyh/ l1h1 wkh ulvn h�hfw dsshduv wr eh grplqdqw1

0 Irxuwk/ wkh lqwurgxfwlrq ri d gxpp| yduldeoh fkdudfwhul}lqj frxqwulhv
xqghu wkh PLJD �xpeuhood� uhyhdov d qhjdwlyh dqg vljql�fdqw h�hfw rq wkh
vkduh ri IGL lq wrwdo fdslwdo/ zklfk lv frqvlvwhqw zlwk rxu suhylrxv uhvxow
li zh dvvxph wkdw PLJD dfwv dv d ulvn uhgxflqj phfkdqlvp wkurxjk wkh
glvflsolqdu| h�hfw rq wkh krvw frxqwu|1 Wkxv/ wklv phfkdqlvp rulhqwhg wr
vwlpxodwh IGL lq idfw orzhuv wkh vkduh ri IGL ehfdxvh lw uhgxfhv wkh ohyho ri
frxqwu| ulvn1

Lw lv lqwhuhvwlqj wr uhsodfh wkhvh uhvxowv lq wkh frqwh{w ri wkh dydlodeoh
hpslulfdo hylghqfh rq wkdw wrslf1 Frqfhuqlqj wkh dqdo|vlv ri wkh frpsrvlwlrq
ri fdslwdo  rzv lq uhodwlrq wr lqvwlwxwlrqdo fkdudfwhulvwlfv olnh frpplwphqw
dqg fruuxswlrq/ wkh rqo| sdshuv zh duh dzduh ri duh wkrvh ri Kdxvpdqq dqg
Ihuqäqgh}0Duldv +5333, dqg Zhl +5333, 541 Wkh �uvw sdshu/ edvhg rq furvv0
frxqwu| uhjuhvvlrqv vlplodu wr wkh rqhv zh shuirup/ frqfoxghv= �Khqfh/ d
odujhu vkduh ri IGL lq fdslwdo  rzv lv w|slfdo ri frxqwulhv wkdw duh srruhu/
pruh forvhg/ ulvnlhu/ pruh yrodwloh/ pruh glvwdqw/ ohvv �qdqfldoo| ghyhorshg/
zlwk zhdnhu lqvwlwxwlrqv dqg zlwk pruh qdwxudo uhvrxufhv1� Zh eurdgo| frlq0
flgh zlwk wklv dvvhvvphqw/ dowkrxjk zh �qg vrph ri wkh yduldeohv phqwlrqhg
qrw wr eh vljql�fdqw1 Dv iru wkh sdshu e| Zhl/ lwv pdlq frqfoxvlrq lv wkdw
�fruuxswlrq lq d fdslwdo0lpsruwlqj frxqwu| whqgv wr wlow wkh frpsrvlwlrq ri
lwv fdslwdo lq rzv dzd| iurp iruhljq gluhfw lqyhvwphqw dqg wrzdugv iruhljq
edqn ordqv1� Wklv vwxg| uholhv/ krzhyhu/ rq gl�huhqw vdpsoh dqg gdwd vhw1 Lw
lv edvhg rq elodwhudo fdslwdo  rzv gdwd iurp 46 ghyhorshg frxqwulhv wr 63 ohvv
ghyhorshg rqh/ wkxv reyldwlqj pruh ghyhorshg frxqwulhv dv uhflslhqw1 Ixu0
wkhupruh/ ghew  rzv duh uhvwulfwhg wr edqn ohqglqj vwdwlvwlfv1 Ohw xv phqwlrq
wkdw dowkrxjk rxu frqfoxvlrq uhjduglqj wkh h�hfw ri fruuxswlrq rq wkh frp0
srvlwlrq ri fdslwdo  rzv lv vlplodu wr wkdw ri Zhl/ l1h1 fruuxswlrq uhgxfhv wkh
sursruwlrq ri IGL lq fdslwdo  rzv/ zh �qg lwv h�hfw wr eh rqo| uhvlgxdo dqg
grplqdwhg e| wkh lqflghqfh ri frxqwu| ulvn1

Qh{w/ zh suhvhqw wkh gdwd vhw dqg wkhq wkh uhvxowv ri wkh vwdwlvwlfdo dqdo0
|vlv1

54Lw pxvw eh qrwhg wkdw wkh dlp ri wkhvh sdshuv duh qrw hqwhuho| frlqflghqw zlwk rxuv1
Wkh �uvw rqh lv qrw uhvwulfwhg wr wkh frpsrvlwlrq ri fdslwdo  rzv/ exw dovr orrn dw wkh ghwhu0
plqdqwv ri wkhlu yroxph +jlyhq rxu wkhruhwlfdo jrdo/ krzhyhu/ wklv vhfrqg dvshfw lv eh|rqg
wkh vfrsh ri rxu hpslulfdo dqdo|vlv,/ zkloh wkh vhfrqg rqh lqyhvwljdwhv wkh uhodwlrqvkls
ehwzhhq frpsrvlwlrq ri fdslwdo  rzv dqg fxuuhqf| fulvhv1
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714 Wkh Gdwd

Iruhljq Gluhfw Lqyhvwphqw dv d vkduh ri wrwdo sulydwh fdslwdo +IGL2N,1
Wr phdvxuh wkh uhodwlyh suhydohqfh ri iruhljq gluhfw lqyhvwphqw +IGL, yhuvxv
ghew lq d frxqwu|*v frpsrvlwlrq ri fdslwdo  rzv/ zh xvh wkh dprxqw ri iruhljq
gluhfw lqyhvwphqw/ gh�qhg dv lq vhfwlrq LL/ dv d vkduh ri wrwdo sulydwh fdslwdo
 rzv/ frqvlvwlqj ri sulydwh ghew +frpphufldo edqn ohqglqj/ erqgv/ dqg rwkhu
sulydwh fuhglwv, dqg qrqghew  rzv +IGL dqg sruwirolr htxlw| lqyhvwphqw,1
Wklv gdwd fruuhvsrqg wr qhw  rzv dqg lv iurp wkh Zruog Edqn*v 5333 Zruog
Ghyhorsphqw Lqglfdwruv +ZGL, dqg Joredo Ghyhorsphqw Ilqdqfh +JGI,/
zklfk frpsloh wkhp iurp d ydulhw| ri sxeolf dqg sulydwh vrxufhv lqfoxglqj
wkh Zruog Edqn*v Ghewru Uhsruwlqj V|vwhp dqg wkh LPI*v Lqwhuqdwlrqdo Il0
qdqfldo Vwdwlvwlfv dqg Edodqfh ri Sd|phqwv Gdwdedvhv1 Zh dovr frpsohwh
d ihz hqwulhv e| uhfxuulqj wr RHFG dqg LPI edodqfh ri sd|phqw �jxuhv/
jhwwlqj d furvv0frxqwu| vdpsoh ri 44; revhuydwlrqv fryhulqj erwk ghyhorslqj
dqg ghyhorshg frxqwulhv551

Ulvn ri uhsxgldwlrq ri frqwudfwv1 Wr uhsuhvhqw wkh ohyho ri d frxqwu|
vshfl�f ulvn lq wkh vhqvh ri odfn ri frpplwphqw/ zh hpsor| khuh wzr gl�huhqw
phdvxuhv1 Wkh �uvw rqh lv dq lqglfdwru ri wkh ulvn ri jryhuqphqw uhsxgldwlrq
ri frqwudfwv/ sxeolvkhg lq wkh Lqwhuqdwlrqdo Frxqwu| Ulvn Jxlgh e| wkh sul0
ydwh �up Srolwlfdo Ulvn Vhuylfh/ Lqf1 Lw lv dydlodeoh iru 45: frxqwulhv iru 4<<8
dqg lv uhvfdohg wr udqn frxqwulhv iurp 3 +ohvv ulvn|, wr 43 +pruh ulvn|,561

Fruuxswlrq1 Zh frqvlghu wzr dowhuqdwlyh phdvxuhv ri fruuxswlrq rq d
furvv0frxqwu| edvlv1 Wkh �uvw phdvxuh lv wkh judiw lqgh{ frpslohg e| Gdqlho
Ndxipdqq/ Dduw Nudd| dqg Sdeor ]rlgr0Oredwöq dw wkh Zruog Edqn dv sduw
ri wkhlu h{whqvlyh gdwdedvh rq lqvwlwxwlrqdo h!flhqf|571Wkh fruuxswlrq ru

55Dq rshq txhvwlrq lv zkhwkhu wr xvh qhw fdslwdo  rzv +wkxv d vwrfn dssurdfk, ru
jurvv lq rzv �jxuhv1 Dowkrxjk wkh dqvzhu lv qrw vwudljkwiruzdug/ erwk phwkrgrorjlfdo
dqg sudfwlfdo dvshfwv dgyrfdwh iru d qhw  rzv dssurdfk1 Iluvw ri doo/ dv Kdxvpdqq dqg
Ihuqäqgh}0Duldv +5333, srlqw rxw/ wkh yhu| �qdqfldo qdwxuh ri IGL jlyhv ulvh wr wkh srvvl0
elolw| ri �urxqg wulsslqj vfkhphv�/ lq wkh vhqvh wkdw lq rzv uhjlvwhuhg dv IGL pd| hdvlo|
eh wudqviruphg grphvwlfdoo| lqwr ghew dqg wkhq  rz rxw xqghu d gl�huhqw ghqrplqdwlrq1
Wkxv wr wdnh lqwr dffrxqw wklv shupdqhqw duelwudjlqj ehkdylru sduwldoo| prwlydwhg e|
vkruw whup hyhqwv dqg fdswxuh wkh h�hfw ri ixqgdphqwdov/ d vwrfn dssurdfk frxog eh pruh
dssursuldwh1 Pruhryhu/ iurp d sudfwlfdo srlqw ri ylhz/ lw dsshduv wkdw sxuh jurvv lq rzv
duh qrw dydlodeoh iru pdq| frxqwulhv/ hvshfldoo| ghyhorslqj rqhv +Diulfdq frxqwulhv duh
yluwxdoo| h{foxghg iurp wkh vdpsoh,1 Lq idfw/ dq| vdpsoh edvhg rq jurvv gdwd lv vwurqjo|
eldvhg wrzdug kljk dqg plggoh lqfrph frxqwulhv1 Vlqfh zh duh sulpduho| lqwhuhvwhg lq
whvwlqj rxu wkhru| rq ghyhorslqj frxqwulhv/ zh wdnh wkh ghflvlrq wr uhvwulfw rxuvhoyhv wr
qhw gdwd1

56Frqvlvwhqwo| dqg iru wkh vdnh ri hdv| lqwhusuhwdwlrq/ doo lqglfhv xvhg lq wklv sdshu duh
uhvfdohg iurp 3 +ohvv ulvn/ ohdvw fruuxsw, wr 43 +pruh ulvn/ prvw fruuxsw,1

57Wklv gdwd vhw lv edvhg rq wkh frpslodwlrq ri ryhu 633 jryhuqdqfh phdvxuhv iurp d
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judiw lqgh{ uhvxowv iurp wkh djjuhjdwlrq ri wkh dydlodeoh uhodwhg vxemhfwlyh
lqglfdwruv +49 lqgh{ iurp 46 gl�huhqw vrxufhv, txdoli|lqj dvshfwv dv �wkh iuh0
txhqf| ri dgglwlrqdo sd|phqwv wr jhw wklqjv grqh� ru �wkh h�hfw ri fruuxswlrq
rq wkh exvlqhvv hqylurqphqw�1 Lw xvhv dq xqrevhuyhg frpsrqhqwv prgho/ lq
zklfk wkh revhuyhg gdwd duh h{suhvvhg dv d olqhdu ixqfwlrq ri xqrevhuyhg fru0
uxswlrq soxv d glvwxuedqfh whup fruuhvsrqglqj wr shufhswlrq huuruv dqg2ru
vdpsolqj yduldwlrq1 Wklv whfkqltxh doorzv wkhp wr jhw revhuydwlrqv iru 486
frxqwulhv/ l1h1 iru d pxfk eurdghu vhw wkdq dq| lqglylgxdo lqglfdwru zrxog
shuplw/ wkxv uhgxflqj wkh ulvn ri vdpsoh eldv1

Wkh vhfrqg phdvxuh lv wkh uhvxow ri d �sroo ri sroov�/ frqgxfwhg e| wkh
Jhupdq QJR Wudqvsduhqf| lqwhuqdwlrqdo +WL,/ zklfk sxeolvkhg d zlgho|
sxeolfl}hg |hduo| uhsruw udqnlqj frxqwulhv dffruglqj wr wkhlu ohyho ri fruuxs0
wlrq1 Wkh 4<<; WL lqgh{ fryhuv :< ri rxu vdpsohg frxqwulhv dqg frqvlghuv
pdlqo| fruuxswlrq lq wkh sxeolf vhfwru/ gh�qhg dv wkh dexvh ri sxeolf r!fh
iru sulydwh jdlq1 Lw lv d vlpsoh xqzhljkwhg dyhudjh ri wkh 45 udqnlqjv iurp
vhyhq gl�huhqw vrxufhv581

Qrwh wkdw devwudfwlrq lv pdgh iurp txdqwlwdwlyh dqg ghvfulswlyh gdwd rq
furvv0frxqwu| lqvwlwxwlrqdo yduldwlrqv1 Dsduw iurp wkh gl!fxow| lq rewdlq0
lqj vxfk �remhfwlyh� gdwd/ wkhuh duh pruh ixqgdphqwdo uhdvrqv wr irfxv rq
vxemhfwlyh gdwd1 Iluvw/ remhfwlyh gdwd rq fruuxswlrq fdvhv pljkw uh hfw erwk
wkh suhydohqfh ri fruuxswlrq/ wkh ohjdo fdwhjrulhv ri hdfk frxqwu|/ dqg wkh
h�hfwlyhqhvv ri wkh dqwl0fruuxswlrq �jkw +Dghv dqg Gl Whood/ 4<<<,1 Vhfrqg/
wkhuh lv d uhyhdohg suhihuhqfh dujxphqw lq idyru ri vxemhfwlyh lqglfhv/ lq wkh
vhqvh wkdw wkh| fdswxuh wkh shufhswlrqv ri wkh djhqwv/ zklfk duh wkh uhohydqw
ghflvlrq yduldeohv1 Ilqdoo|/ lw fdq eh dujxhg wkdw vxfk gdwd phdvxuh erwk wkh
lqwulqvlf txdolw| ri qrupv dqg uxohv dqg wkh h!flhqf| ri wkhlu hqirufhphqw1

Lqvwuxphqw yduldeohv1 Zkhq hvwlpdwlqj wkh uhodwlrqvkls ehwzhhq wkh
vkduh ri IGL lq wrwdo fdslwdo  rzv dqg lqglfhv ri ulvn ru ri fruuxswlrq/ wkh

ydulhw| ri vrxufhv/ rujdql}hg lq vl{ foxvwhuv/ qdpho| �Yrlfh dqg dffrxqwdelolw|�/ �Srolwlfdo
Lqvwdelolw| dqg Ylrohqfh�/ �Jryhuqphqw h�hfwlyhqhvv�/ �Uhjxodwru| Exughq�/ �Uxoh ri
odz� dqg �Judiw�1 Vhh Ndxipdqq hw do1 +4<<<, iru suhflvh gh�qlwlrqv dqg frqvwuxfwlrqv
whfkqltxhv1

58Srolwlfdo ) Hfrqrplf Ulvn Frqvxowdqf| +Dvldq Lqwhooljhqfh Xqlw,/ Jdooxs Lqwhuqdwlrqdo
+83wk Dqqlyhuvdu| Vxuyh|,/ Lqvwlwxwh iru Pdqdjhphqw Ghyhorsphqw +Zruog Frpshwlwlyh0
qhvv \hduerrn,/ Zruog Hfrqrplf Iruxp ) Kduydug Lqvwlwxwh iru Lqwhuqdwlrqdo Ghyhors0
phqw +Joredo Frpshwlwlyhqhvv Uhsruw,/ Srolwlfdo Ulvn Vhuylfh +Lqwhuqdwlrqdo Frxqwu| Ulvn
Jxlgh,/ Zruog Edqn Zruog Ghyhorsphqw Uhsruw +Sulydwh Vhfwru Vxuyh|,/ dqg Hfrqrplvw
Lqwhooljhqfh Xqlw +Frxqwu| Ulvn Vhuylfh dqg Frxqwu| Iruhfdvw,1 Iru pruh ghwdlov rq wkh
frqvwuxfwlrq dqg vrxufhv/ dv zhoo dv glvfxvvlrq ri wkh prvw fulwlfdo phwkrgrorjlfdo srlqwv
dv iru h{dpsoh wkh lqwhuhvwlqj lvvxh ri wkh hyhqwxdo glvwlqfwlrq ehwzhhq dgplqlvwudwlyh dqg
srolwlfdo fruuxswlrq/ vhh kwws=22zzz1jzgj1gh2�xzyz2IG4<<;1kwp/ dqg Wudqvsduhqf| Lq0
whuqdwlrqdo zhevlwh dw kwws=22zzz1wudqvsduhqf|1gh1
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srvvlelolw| ri hqgrjhqhlw| eldv lv dq lpsruwdqw frqfhuq/ erwk ehfdxvh wkh
hoderudwlrq ri wkh lqgh{ iru dq| jlyhq frxqwu| pljkw eh lq xhqfhg e| wkh
hfrqrplf shuirupdqfhv uhjduglqj wkh nlqg ri rxwvlgh �qdqfh lw vxffhhgv lq
dwwudfwlqj/ dqg ehfdxvh lw lv xqfohdu zkhwkhu wkh sduwlfxodu suhydlolqj fdslwdo
pl{ jhqhudwhv ghidxow dqg fruuxswlrq +vrph ri lwv frpsrqhqw ehlqj pruh
surqh wr wkhvh pdqlihvwdwlrqv, ru li lw lv fruuxswlrq dqg ghidxow zklfk d�hfw
wkh frpsrvlwlrq ri fdslwdo1 Wr wdfnoh wklv lvvxh/ zh uhwdlq wkh iroorzlqj
lqvwuxphqwdo yduldeohv/ zklfk kdyh ehfrph ri iuhtxhqw xvh lq wkh hpslulfdo
olwhudwxuh rq fruuxswlrq dqg wkh txdolw| ri lqvwlwxwlrqv1

Dv iru wkh ulvn ri uhsxgldwlrq ri frqwudfwv/ zh xvh dq lqgh{ ri ghprfudwlf
uljkwv iurp Srolw| LLL/ zklfk v|qwkhvl}h gl�huhqw dvshfwv dv wkh ghjuhh ri frq0
vwudlqwv rq wkh h{hfxwlyh eudqfk h{huwhg e| rwkhu srzhuv/ wkh frpshwlwlyhqhvv
dqg rshqqhvv ri h{hfxwlyh uhfuxlwphqw dqg srolwlfdo sduwlflsdwlrq/ dv zhoo dv
wkh h{whqw wr zklfk wkh h{hfxwlyh pljkw eh grplqdwhg e| rqh lqglylgxdo1 D
pruh ghprfudwlf vrflhw|/ lq wkh vhqvh fdswxuhg e| wkh Srolw| lqgh{/ qdpho| lq
whupv ri rshqqhvv dqg vwdelolw| ri lwv lqvwlwxwlrqdo ixqfwlrqlqj/ pd| eh pruh
olnho| wr dyrlg h{wuhph vlwxdwlrqv olnh rxwuljkw uhsxgldwlrq ri frqwudfwv ru
irufhg uhqhjrwldwlrqv1 Ixuwkhupruh/ wkh �remhfwlyh� zd| wkh lqgh{ lv exlog/
edvhg rq vshfl�f fulwhuld/ pdnhv lw xqolnho| wkdw wkh uhvxow eh lq xhqfhg
e| dq| ihdwxuh ri wkh fdslwdo vwuxfwxuh1 Lq dgglwlrq/ zh xvh d phdvxuh ri
wkh qxpehu ri iuhh qhzvsdshu lq flufxodwlrq shu 41333 kde1/ gudzq iurp wkh
Zruog Edqn 4<<; Zruog Ghyhorsphqw Lqglfdwruv/ zklfk sur{lhv wkh ghjuhh ri
flylo vrflhw| sduwlflsdwlrq dqg wkh prqlwrulqj suhvvxuh rq wkh sxeolf vhfwru1
Wkhvh phdvxuhv fryhu uhvshfwlyho| 47; dqg 4:7 frxqwulhv1 Wkh fruuhodwlrq
frh!flhqw ri wkh ulvn ri uhsxgldwlrq lqgh{ zlwk wkh ghprfudwlf lqgh{ lv ri 0
31877/ zkloh wkh fruuhodwlrq frh!flhqw zlwk wkh qhzvsdshuv lqgh{ lv ri 031935/
erwk vljql�fdqw dw wkh 4( ohyho1 Ilqdoo|/ zh wdnh wkh qrz zlgho| xvhg lqgh{
ri hwkqrolqjxlvwlf iudjphqwdwlrq1 Pdxur +4<<8,/ zkr srsxodul}hg lw lq wklv
lqvwuxphqwdo uroh/ dujxhv wkdw wkh lqgh{ ri hwkqrolqjxlvwlf iudjphqwdwlrq lv d
vxlwdeoh lqvwuxphqw iru erwk fruuxswlrq dqg srolwlfdo lqvwdelolw| dqg wkxv iru
lqvwlwxwlrqdo h!flhqf|1 Wkh vhulhv zh xvh jurxsv 488 revhuydwlrqv/ dqg wkh
fruuhodwlrq frh!flhqw ri wkh hwkqrolqjxlvwlf iudjphqwdwlrq lqgh{ +d kljkhu
vfruh rq wklv lqgh{ lqglfdwhv d pruh iudjphqwhg frxqwu|, lv ri 3184: zlwk rxu
phdvxuh ri ulvn1

Wr lqvwuxphqw wkh fruuxswlrq lqglfhv/ zh iroorz Pdxur +4<<;, dqg xvh d
gxpp| yduldeoh lqglfdwlqj zkhwkhu wkh frxqwu| hyhu zdv d frorq| diwhu 4;33/
d ohjdo ruljlq gxpp| htxdo wr rqh li wkh frxqwu|*v ohjdo frgh lv ri Hqjolvk
ruljlq/ gudzq iurp Od Sruwd hw do1 +4<<;,/ zkr vkrz wkdw lw lv d vljql�fdqw
ghwhuplqdqw ri wkh ohyho ri fruuxswlrq/ dqg dq lqgh{ ri wkh h{fkdqjh udwh
eodfn pdunhw suhplxp/ iurp Iuhhgrp Krxvh +udwhg iurp 3 wr 43/ kljkhu vfruh
phdqlqj d vpdoohu suhplxp,1 Wklv odvw yduldeoh lv d sur{| iru wkh ohyho ri uhqwv
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gxh wr sulfh glvwruwlrqv dqg surwhfwlrqlvp/ srlqwhg rxw dv vljql�fdqw vrxufhv
ri fruuxswlrq/ iru h{dpsoh e| Dghv dqg Gl Whood +4<<<,1 Wkh fruuhodwlrq
frh!flhqwv ri wkhvh wkuhh lqvwuxphqwv zlwk wkh fruuxswlrq lqglfhv duh ri 3147/
0316; dqg 03148 iru wkh Ndxipdqq dw do1 lqgh{/ dqg ri 3169/ 03169 dqg 03144
iru wkh WL lqgh{ uhvshfwlyho|1 Zh gholehudwho| dyrlg rwkhu yduldeohv jhqhudoo|
xvhg dv lqvwuxphqwv iru fruuxswlrq +vhh Pdxur/ 4<<;,/ vxfk dv phdvxuhv ri
rshqqhvv/ vwrfn ru h{sruwv ri qdwxudo uhvrxufhv/ vlqfh wkh uhodwlrqvkls ri vxfk
hfrqrplf frqfhswv zlwk  rzv ri fdslwdo dqg lqyhvwphqw fdvw grxew rq wkhlu
h{rjhqhlw| zlwk uhvshfw wr rxu ghshqghqw yduldeoh1

Wdeohv 4 vkrzv wkh �uvw vwdjh ri wkh LY uhjuhvvlrqv iru ulvn dqg fruuxswlrq
uhvshfwlyho|1 Doo wkh lqvwuxphqwv frqvlghuhg kdyh vwdwlvwlfdoo| vljql�fdqw fr0
h!flhqwv1 Pruhryhu/ wkh vljqv duh dv h{shfwhg= pruh iudjphqwhg frxqwulhv
whqg wr eh ulvnlhu/ zkloh ehwwhu shuirupdqfh lq whupv ri ghprfudwlf vwdelolw|
dqg d kljkhu ghjuhh ri sxeolf vhfwru prqlwrulqj e| wkh flylo vrflhw| uhvxow lq
orzhu ryhudoo ulvn1 Dv iru fruuxswlrq/ frxqwulhv zlwk d frorqldo sdvw duh pruh
fruuxsw/ zkloh wkrvh zlwk d ohjdo v|vwhp ghulyhg iurp wkh Hqjolvk wudglwlrq
duh rq dyhudjh ohvv vr1 Ilqdoo|/ d pruh lpsruwdqw eodfn pdunhw suhplxp lv
d vljql�fdqw suhglfwru ri d pruh fruuxsw frxqwu|1 D vwdqgdug Kdxvpdq whvw
vxssruw wkh ydolglw| ri wkh lqvwuxphqwv fkrvhq1

Lqvxudqfh djdlqvw srolwlfdo ulvn1 Lq sudfwlfh/ wkhuh h{lvw lqyhvwphqw
lqvxudqfh surjudpv dlphg dw surwhfwlqj lqyhvwruv djdlqvw orvhv dulvlqj iurp
srolwlfdo ulvn1 Ehvlgh d qxpehu ri sulydwh �upv dfwlyh lq wklv pdunhw/ wkh Pxo0
wlodwhudo Lqyhvwphqw Jxdudqwhh Djhqf| +PLJD, fuhdwhg lq 4<;8 e| wkh Zruog
Edqn Erdug ri Jryhuqruv/ surylghv lqvxudqfh djdlqvw irxu w|shv ri srolwlfdo
ulvn= wudqvihu uhvwulfwlrqv/ gluhfw ru lqgluhfw h{sursuldwlrq/ zdu dqg flylo glv0
wxuedqfhv/ dqg euhdfk ri frqwudfw e| d krvw jryhuqphqw591 Dgglwlrqdoo|/ lw
dovr kdv d pdqgdwh ri whfkqlfdo dvvlvwdqfh/ wkurxjk uhvhdufk/ glvvhplqdwlrq
ri lqirupdwlrq dqg vxssruw ri qdwlrqdo surprwlrq fdsdelolwlhv1 Lq wkh �iwhhq
|hduv hodsvhg vlqfh lwv fuhdwlrq/ wkh djhqf| kdv ehhq yhu| dfwlyh1 Dv ri 4<<;/
d wrwdo ri 67; jxdudqwhhv kdg ehhq lvvxhg/ iru XV' 715 eloolrq lq fryhudjh
dqg dq hvwlpdwhg ri derxw XV' 58 eloolrqv lq IGL idflolwdwhg1 Wkh lqvxudqfh
dfwlylw| lv vxssrvhg wr kdyh erwk d gluhfw h�hfw frpshqvdwlqj wkh vshfl�f
frxqwu| ulvn/ dqg dq lqgluhfw h�hfw/ uhodwhg wr wkh idfw wkdw wkh lvvxdqfh ri
dq lqyhvwphqw jxdudqwhh uhtxluhv wkh frqvhqw ri wkh krvw jryhuqphqw/ vr wkdw
�eh|rqg surylglqj �qdqfldo frpshqvdwlrq iru dfwxdo orvvhv/ PLJD*v lqyroyh0
phqw lq d sursrvhg surmhfw zdv phdqw wr plwljdwh wkh olnholkrrg wkdw vxfk
orvvhv zrxog rffxu�/ dqg �wkh xpeuhood ri surwhfwlrq djdlqvw euhdfk ri frq0
wudfw wkdw frphv iurp PLJD*v suhvhqfh ghulyhv/ wkhuhiruh/ qrw vlpso| iurp
wkh frpshqvdwlrq lwv jxdudqwhhv surylghv exw dovr iurp lwv uroh lq ghwhuulqj

59Ghwdloohg lqirupdwlrq rq PLJD fdq eh irxqg dw kwws=22zzz1pljd1ruj1
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dq| deurjdwlrq ri surplvhv vrohpqo| hqwhuhg lqwr e| d krvw frxqwu|1�5: Lw
lv wkxv lqwhuhvwlqj wr whvw wkh h�hfw ri vxfk phfkdqlvpv rq wkh vwuxfwxuh ri
fdslwdo  rzv1 Zh h{shfw d sulrul wkdw d frxqwu| irupdo frpsurplvh zlwk
wkh PLJD2Zruog Edqn phfkdqlvp zrxog plwljdwh wkh ulvn ri h{sursuldwlrq
ri IGL1 Vlqfh jxdudqwhhv w|slfdoo| fryhu rqo| vshfl�f surmhfwv/ zkdw zh duh
whvwlqj vwulfwo| vshdnlqj lv pruh wkh uhihuuhg glvflsolqdu| h�hfw wkdw vwhpv
iurp wkh ihdu ri qhjdwlyh frqvhtxhqfhv lq rwkhuv Zruog Edqn dqg lqwhuqd0
wlrqdo grqruv uhodwhg dfwlylwlhv1 Wr gr vr/ zh frqvwuxfw d gxpp| yduldeoh
lqglfdwlqj zkhwkhu d frxqwu| lv krvw wr dq| rxwvwdqglqj PLJD jxdudqwhhg
IGL surmhfw dv ri 4<<;1 Wklv lv wkh fdvh iru 85 frxqwulhv1

Rwkhu gdwd1 Lq dgglwlrq/ zh xvh wkh iroorzlqj yduldeohv= dv frqwuro ydul0
deohv/ wkh ohyho ri ghyhorsphqw phdvxuhg e| JGS shu fdslwd/ wkh rshqqhvv
ri wkh hfrqrp| phdvxuhg e| wkh udwlr ri lpsruwv wr JGS/ iurp wkh Zruog
Edqn 4<<; Zruog Ghyhorsphqw Lqglfdwruv/ dq lqgh{ ri pdfurhfrqrplf vwd0
elolw|/ zklfk lv dq dyhudjh ri lq dwlrq dqg �vfdo gh�flw lqglfhv/ iurp wkh
Lqwhu0Dphulfdq Ghyhorsphqw Edqn/ d phdvxuh ri wkh ydoxh ri wkh vxevrlo
qdwxudo zhdowk ri d frxqwu|/ iurp wkh Zruog Edqn/ dqg wkh phdvxuh ri glv0
wdqfh ri d frxqwu| wr pdmru zruog pdunhwv/ iurp Eduur dqg Ohh1 Sduw ri
wklv gdwd vhw zdv nlqgo| surylghg e| wkh Lqwhu0Dphulfdq Ghyhorsphqw Edqn
Uhvhdufk Ghsduwphqw1

715 Hpslulfdo Uhvxowv

D suholplqdu| vwhs lv wr whvw wkh h�hfw ri wkh ulvn ri uhsxgldwlrq ri frqwudfwv/
ru ohyho ri frpplwphqw/ uhsuhvhqwhg e| � lq wkh prgho1 Zh ehjlq e| suhvhqw0
lqj dqhfgrwdo wlph vhulhv hylghqfh/ zklfk vxssruw wkh srvlwlyh uhodwlrqvkls
srvwxodwhg lq rxu prgho ehwzhhq ulvn dqg wkh vkduh ri IGL lq wrwdo sulydwh
fdslwdo  rzv1 Sorw 4 suhvhqwv wkh hyroxwlrq ri wkh udwlr ri IGL wr wrwdo fdslwdo
 rzv iru d vdpsoh ri Odwlq Dphulfdq frxqwulhv ehwzhhq 4<<5 dqg 4<<<1 Wkh
mxps lq wkh udwlr ri IGL wr fdslwdo dw wkh wlph ri wkh 4<<8 whtxlod vkrfn/
zklfk lpsolhg dq lqfuhdvh lq wkh ulvn ri ghidxow rq ghew/ lv fohduo| revhuyhg1
Kdxvpdqq dqg Ihuqäqgh}0Duldv +5333, dujxh wkdw diwhu d ulvh lq wrwdo fdslwdo
 rzv wr Odwlq Dphulfd dqg d ghfuhdvh lq wkh vkduh ri IGL lq wkhvh  rzv dw
wkh ehjlqqlqj ri wkh <3v/ gxh wr ehwwhu shufhlyhg hfrqrplf survshfwv dqg
orzhu ulvn/ wkh wuhqg uhyhuvdo diwhu 4<<8 lv suhflvho| olqnhg wr wkh fkdqjh lq
shufhswlrqv eurxjkw derxw e| wkh Ph{lfdq fulvlv vwduwlqj Ghfhpehu 4<<7/
dqg odwhu rq e| wkh Dvldq dqg Uxvvldq fulvlv1

Sorw 5 vkrzv wkh udwlr ri IGL wr wrwdo fdslwdo yhuvxv wkh lqgh{ ri ulvn/
vkrzlqj d vwurqj srvlwlyh dvvrfldwlrq1 Qrwh wkdw wkh fruuhodwlrq frh!flhqw lv

5:Vhh kwws=22zzz1pljd1ruj2whq|uv2jxdudqw1kwp1
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ri 31845/ vljql�fdqw dw wkh 4( ohyho1
Wr jr eh|rqg wkhvh �uvw hylghqfh/ d qdwxudo whvw lv wkhq wr uxq d vhw ri

furvv0frxqwu| uhjuhvvlrqv ri wkh vkduh ri IGL lq wrwdo fdslwdo  rzv rq wkh
lqgh{ ri ulvn ri frqwudfwv uhsxgldwlrq dqg dgglwlrqdo frqwuro yduldeohv1

Wkh uhvxowv lq wdeoh 5 vxssruw rxu k|srwkhvlv= wkh shufhlyhg ulvn ri uhsx0
gldwlrq ri frqwudfwv/ dv fdswxuhg e| wkh SUV lqgh{/ lv ri srvlwlyh vljq dqg
jhqhudoo| vwdwlvwlfdoo| vljql�fdqw lq doo wkh vshfl�fdwlrqv whvwhg/ hyhq zkhq
gl�huhqw frqwuro yduldeohv duh lqfoxghg1 Wklv phdqv wkdw d kljkhu ydoxh ri
wklv lqgh{ +kljkhu ulvn ri frqwudfw uhsxgldwlrq, fruuhvsrqgv wr d kljkhu vkduh
ri IGL lq wrwdo sulydwh fdslwdo  rzv1 Wklv uhodwlrqvkls lv pdlqwdlqhg zkhq
lqvwuxphqwlqj ulvn/ dv vkrzq lq uhjuhvvlrqv +9, dqg +:,1 Ixuwkhupruh/ wkh
wzr vwdjhv ohdvw vtxduhv hvwlpdwhv duh voljkwo| juhdwhu wkdq wkh fruuhvsrqg0
lqj ROV hvwlpdwhv1 Wkh h�hfw lv dovr hfrqrplfdoo| vljql�fdqw/ dv d rqh0vwhs
lqfuhdvh lq ulvn +rq d 43 srlqwv vfdoh, fruuhvsrqgv wr dq lqfuhdvh ri wkh uhodwlyh
sduw ri IGL ri ehwzhhq :17( dqg 46/6(1

Vrph uhpdunv duh zruwk pdnlqj dw wklv vwdjh1 Zlwk uhvshfw wr wkh gli0
ihuhqw frqwuro yduldeohv xvhg/ rqo| wkh ohyho ri ghyhorsphqw/ sur{lhg e| shu
fdslwd JGS/ dsshduv v|vwhpdwlfdoo| vljql�fdqw1 Lq doo wkh vshfl�fdwlrqv/ wkh
frh!flhqw ri shu fdslwd JGS lv ri vlplodu pdjqlwxgh dqg qhjdwlyh vljq/ phdq0
lqj wkdw pruh ghyhorshg frxqwulhv kdyh d fdslwdo pl{ zlwk d kljkhu sursruwlrq
ri ghew1 Wklv pd| vlpso| lqglfdwh wkdw wkhvh frxqwulhv kdyh ehwwhu ghyhorshg
fdslwdo pdunhwv dqg wkxv dwwudfw pruh ghew fdslwdo1 Lq whup ri wkh prgho/
h{wudsrodwlqj vrphzkdw wkh uhvxowv wr wkh frqwh{w ri furvv0frxqwu| frpsdu0
lvrqv/ wkh ohvv ghyhorshg wkh krvw frxqwu| wkh juhdwhu wkh whfkqrorjlfdo hgjh
wkh �upv lqyhvwlqj lq lw duh olnho| wr kdyh/ vr wkh pruh lpsruwdqw wkh sr0
whqwldo sur�w �8

2 / dqg wkh pruh idyrudeoh wkh wudgh0r� wr IGL1 Wklv pljkw
jlyh dq dgglwlrqdo prwlyh iru wkh qhjdwlyh vljq ri wkh frh!flhqw ri JGS shu
fdslwd lq wdeoh 51

Dv iru rwkhu frqwuro yduldeohv/ dv rshqqhvv/ pdfurhfrqrplf vwdelolw|/ qdw0
xudo uhvrxufhv zhdowk ru glvwdqfh wr wkh zruog pdunhwv/ wkh| jhqhudoo| odfn
vljql�fdqfh1 Lq idfw/ zkloh zh vkrxog h{shfw wkhvh yduldeohv wr eh vljql�fdqw
ghwhuplqdqwv ri wkh yroxph ri fdslwdo  rzv +wrwdo  rzv ru IGL dv d udwlr
wr JGS,/ l1h1 rq zkhwkhu wr lqyhvw ru qrw5;/ zh duh qrw vxusulvhg wr vhh
wkdw wkh| kdyh qr suhgrplqdqw h�hfw rq wkh ghflvlrq derxw wkh irup ri wkh
lqyroyhphqw +IGL ru ghew,1 Dffruglqj wr wkhvh uhvxowv/ lq zkdw iroorzv/ zh
uhvwulfw rxu frqwuro vhw wr JGS shu fdslwd dqg frpelqh rxu edvlf uhjuhvvlrqv
zlwk gdwd derxw fruuxswlrq1

5;Dv grfxphqwhg iru h{dpsoh lq Zhl +4<<:,1
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Iroorzlqj rxu prgho/ zh dlp dw whvwlqj d vshfl�fdwlrq ri wkh irup=

IGL 2 wrwdo suly1 N ' kn q� ulvnn q2 ulvn-fruuxswlrqn q� frqwuro ydu1n �

+48,
Dv iru wkh h�hfw ri fruuxswlrq dorqh/ suholplqdu| uhjuhvvlrqv/ qrw uhsruwhg

khuh/ vkrz wkdw lw lv vlplodu wr wkdw ri ulvn +lw idyruv IGL djdlqvw ghew,/ exw
qrw vwdwlvwlfdoo| vljql�fdqw dqg ri vpdoohu pdjqlwxgh/ derxw rqh wklug ri
wkh ulvn h�hfw1 Jlyhq wkh kljk srvlwlyh fruuhodwlrq ehwzhhq wkh ulvn dqg
wkh fruuxswlrq lqglfhv/ lw pd| eh dujxhg wkdw fruuxswlrq dfwv dv d sur{|
iru frxqwu| ulvn1 Wkh lqwurgxfwlrq ri erwk dvshfwv dw wkh vdph wlph lqghhg
fkdqjhv wklv slfwxuh1 Froxpqv 4 dqg 5 lq wdeoh 6 vkrz wkdw zkhq uhjuhvvlqj
wkh vkduh ri IGL rq JGS shu fdslwd/ ulvn dqg fruuxswlrq/ wkh ulvn frh!flhqw
vwd|v srvlwlyh/ ri vlplodu pdjqlwxgh wkdq ehiruh/ dqg vwdwlvwlfdoo| vljql�fdqw/
zkloh wkh fruuxswlrq frh!flhqw lv qrz qhjdwlyh/ ri vwloo vpdoohu pdjqlwxgh
+ehwzhhq 426 dqg 42; ri wkh ulvn frh!flhqw, dqg qhyhu vljql�fdqw1 Rqh
lqwhusuhwdwlrq lv wkdw wkh lpsdfw ri fruuxswlrq rq wkh wudgh0r� ehwzhhq IGL
dqg ghew lv pdlqo| wkurxjk lwv h�hfw rq wkh ohyho ri shufhlyhg frxqwu| ulvn/
zlwk rqo| d vpdoo uhvlgxdo h�hfw rssrvhg wr wkdw ri ulvn/ l1h1 lq idyru ri ghew1

Wkh lqwurgxfwlrq ri wkh lqwhudfwlrq whupv lq froxpqv 6 dqg 7 ixuwkhu
lqglfdwhv wkdw dv wkh ohyho ri fruuxswlrq lqfuhdvhv/ wklv whqgv wr ghfuhdvh
pdujlqdoo| wkh lpsdfw ri ulvn/ dowkrxjk jlyhq wkh vpdoo vl}h ri wkh lqwhudf0
wlrq whup frh!flhqw/ wkh qhw h�hfw uhpdlqv srvlwlyh1 Doo wkhvh uhvxowv duh
pdlqwdlqhg zkhq lqvwuxphqwlqj ulvn/ fruuxswlrq/ dqg wkh lqwhudfwlrq whup
ehwzhhq fruuxswlrq dqg ulvn/ dv fdq eh vhhq lq froxpqv 8 wr ;1

Wkh uhvxowv duh urexvw wr wkh lqwurgxfwlrq ri gxpp| yduldeohv iru Odwlq
Dphulfd dqg Fduulehdq/ Hdvw Dvldq/ dv zhoo dv pruh ghyhorshg frxqwulhv +Wd0
eoh 7,5<1 Rq wkh rwkhu kdqg/ dowkrxjk wkh lqwurgxfwlrq ri wkh Vxe0Vdkdudq
Diulfd gxpp| vhhpv wr lqydolgdwh wkh uhvxowv/ zkhq h{foxglqj iurp wkh vdp0
soh Vxe�Vdkdudq Diulfd dqg rwkhu orz lqfrph frxqwulhv/ wkh vwdwlvwlfdo uhod0
wlrqvklsv uhpdlq +froxpqv 7 dqg 8,1

Ilqdoo|/ zh uxq djdlq rxu sulqflsdo uhjuhvvlrqv/ lqwurgxflqj wkh PLJD
gxpp| yduldeoh1 Wkh uhvxowv duh vkrzq lq froxpqv 9 wr :1 Wkh vljq ri
wkh PLJD gxpp| wxuqv rxw wr eh v|vwhpdwlfdoo| qhjdwlyh dqg vljql�fdqw/
phdqlqj wkdw frxqwulhv lq zklfk PLJD lqyhvwphqw lqvxudqfh phfkdqlvpv
duh dw zrun uhfhlyh d uhodwlyho| vpdoohu iudfwlrq ri wkhlu rxwvlgh fdslwdo lq wkh
irup ri IGL1 Dowkrxjk wklv uhvxow pd| vhhp dw �uvw vxusulvlqj/ vlqfh PLJD
lv lqwhqghg wr vwlpxodwh IGL/ lw lv lq idfw frqvlvwhqw zlwk rxu iudphzrun
dqg rxu suhylrxv hpslulfdo uhvxowv1 Lq h�hfw/ li/ dv srvwxodwhg/ d frxqwu|*v
PLJD phpehuvkls dfwv dv d frxqwu| ulvn uhgxflqj phfkdqlvp wkurxjk d

5<Wkh HXQDR gxpp| jurxsv frxqwulhv iurp Hxursh dqg Qruwk Dphulfd dv zhoo dv
Dxvwudold dqg Qhz ]hodqg1
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joredo ghwhuuhqfh h�hfw olqnhg wr wkh irupdo frpplwphqw dvvxphg e| wkh
frxqwu| zlwk wkh Zruog Edqn/ wkhq iroorzlqj rxu prgho lw vkrxog suhflvho|
vkliw wkh wudgh0r� iru lqfrplqj lqyhvwphqwv wrzdug ghew dqg dzd| iurp IGL1
Zh wkhq kdyh wkh vxusulvlqj frqfoxvlrq wkdw dq IGL lqvxudqfh surjudp dlphg
dw dyrlglqj lqyhvwphqw h{sursuldwlrq kdv wkh �qdo h�hfw ri orzhulqj wkh vkduh
ri IGL lq fdslwdo  rzv/ suhvxpdeo| ehfdxvh lw h�hfwlyho| uhgxfhv wkh ohyho ri
frxqwu| ulvn 631

8 Frqfoxvlrq

Zh kdyh prghohg wkh erxqgdulhv ri wkh pxowlqdwlrqdo �up/ lq wkh vhqvh ri
wkh irup lw xvhv wr �qdqfh lwv lqyroyhphqw lq d iruhljq frxqwu|/ e| orrnlqj dw
d vlpsoh wudgh0r� ehwzhhq IGL +lqwhuqdo h{sdqvlrq, dqg ghew +dup*v ohqjwk
h{sdqvlrq,1 Zh kdyh wkhq dqdo|}hg wkh h�hfwv ri lqvwlwxwlrqdo frqvwudlqwv lq
krvw frxqwulhv/ l1h1 fuhglw frqvwudlqwv/ sureohpv ri frpplwphqw/ dqg srwhqwldo
fruuxswlrq1

Vhyhudo lqvljkwv duh ghulyhg iurp wkh prgho1 Iluvw  rzv ri fdslwdo duh
pruh olnho| wr wdnh wkh irup ri IGL/ wkh orzhu wkh delolw| wr frpplw ri wkh
uhflsh/ ehfdxvh lq fdvh ri frqwudfw uhsxgldwlrq +ghidxow ru h{sursuldwlrq,/
wkh �up lv deoh wr uhfryhu d eljjhu iudfwlrq ri lwv vhfrqg shulrg sur�w/ iru
h{dpsoh vkliwlqj edfn vrph ri lwv surgxfwlrq wr dqrwkhu orfdwlrq1 Vhfrqg/
wkh prgho lpsolhv wkdw wkh h�hfw ri fruuxswlrq lv ri vpdoohu pdjqlwxgh dqg
lv h�hfwlyh wkurxjk lwv lqwhudfwlrq zlwk wkh ulvn ri uhsxgldwlrq yduldeoh1 Dv
iru wkh vljq ri wklv h�hfw/ lw jrhv frxqwhu wkh frpplwphqw h�hfw1

Wkhvh suhglfwlrqv duh eurdgo| vxssruwhg e| wkh hpslulfdo hylghqfh1 Zh
uhjuhvv/ lq d furvv0frxqwu| vdpsoh/ wkh vkduh ri IGL lq wrwdo sulydwh fdslwdo
 rzv rq lqglfhv ri ulvn/ fruuxswlrq/ dv zhoo dv vhyhudo vwdqgdug frqwuro ydul0
deohv olnh wkh ohyho ri ghyhorsphqw/ pdfurhfrqrplf vwdelolw|/ rshqqhvv/ hwf1
Wkh h�hfwv ri ulvn lq rxu vdpsoh lv srvlwlyh/ fruuhvsrqglqj wr wkh suhglfwlrq
wkdw ulvnlhu frxqwulhv kdyh d fdslwdo pl{ khdylhu lq IGL1 Ixuwkhupruh/ wkh
pdjqlwxgh ri wkh ulvn h�hfw lqghhg dsshduv wr grplqdwh wkdw ri fruuxswlrq1
Ilqdoo|/ wkh fruuxswlrq yduldeoh lv rqo| vljql�fdqw zkhq dq lqwhudfwlrq whup
ehwzhhq ulvn dqg fruuxswlrq lv lqwurgxfhg1 Dv iru wkh gluhfwlrq ri wkh fru0
uxswlrq h�hfw/ rqfh ulvn lv dffrxqwhg iru/ lw dsshduv wr qhjdwlyh/ wkxv pruh
fruuxswlrq vkliwv wkh wudgh0r� pdujlqdoo| wrzdug ghew1

Ilqdoo|/ zkhq dgglqj d gxpp| yduldeoh lqglfdwlqj wkh h{lvwhqfh ri d

63Dowkrxjk wkh PLJD gxpp| yduldeoh fdq reylrxvo| qrw eh frqvlghuhg h{rjhqrxv zlwk
uhvshfw wr wkh frpsrvlwlrq ri fdslwdo  rzv/ qrwh wkdw lwv fruuhodwlrq zlwk wkh SUV ulvn
lqgh{ lv ri rqo| 3137:/ zklfk vhhpv wr lqglfdwh wkdw wkhuh lv qrw d v|vwhpdwlf vhohfwlrq eldv
wrzdug pruh ulvn| frxqwulhv1
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PLJD IGL lqyhvwphqw lqvxudqfh surjudp lq wkh krvw frxqwu|/ zh �qg wkdw
wkh h�hfw ri wklv phfkdqlvp lv lqghhg wr vkliw wkh wudgh0r� dzd| iurp IGL
dqg wrzdug ghew �qdqfh1 Wklv uhvxow/ IGL lqvxudqfh orzhuv wkh vkduh ri IGL
lq wrwdo fdslwdo/ lv frqvlvwhqw zlwk rxu wkhruhwlfdo iudphzrun li zh dvvxphg
wkdw PLJD lqyroyhphqw dfwv dv d frxqwu| ulvn uhgxflqj lqvwuxphqw1
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DSSHQGL[ 4
Wkh h{whqvlyh jdph zlwk frpsohwh lqirupdwlrq lv uhsuhvhqwhg lq �jxuh 8

L chooses Y = (y1, G-y1)

F chooses p and X = (x1, G-x1)

(0,0)

1-p p

L chooses X or p.Y

X

(x1, G-x1)

Y

1-p p

(0,0) (y1, (G-y1))

Iljxuh 8= H{whqvlyh jdph zlwk frpsohwh lqirupdwlrq

� Lq Vwdjh 4= Frxqwu| O sursrvhv d sd|r� +�+lpsolflwo| d sdlu t '
E+�c C� +��/ zkhuh +� � C,1
� Lq Vwdjh 5= Wkh Ilup I uhsolhv e| sursrvlqj d sd|r� %�+lpsolflwo| d

sdlu f ' E%�c C � %��/ zkhuh %� � C,/ dqg d suredelolw| R 5 dfc �o � Zlwk
suredelolw| � � R wkh jdph hqgv dqg wkh rxwfrph lv wkh vwdwxv txr1 Zlwk
suredelolw| R lw frqwlqxhv1
� Lq Vwdjh 6= Frxqwu| O fkrrvhv hlwkhu f ru wkh orwwhu| R�t +l1h1 wkh

orwwhu| jlylqj t zlwk suredelolw| R dqg wkh vwdwxv txr zlwk suredelolw| ��R,1
Lwv fkrlfh lv wkh rxwfrph1

Dqdo|}lqj wkh jdph edfnzdugv/ zh jhw wkdw lq vwdjh 5/ wkh �up fkrrvhv R
+xqghu wkh frqvwudlqw R � �,dqg %� vr dv wr pd{lpl}h lwv �qdo sd|r�/ zklfk
lv jlyhq e| hlwkhu RREC � +��/ li frxqwu| O fkrrvhv R�t / ru REC � %�� li wkh
frxqwu|*v fkrlfh lv f1 Irupdoo|/ wkh �up*v surjudp lv=

4@ 
Rc%�

d4�? ERREC� +��c REC� %���o +49,

r�|� R � �

Dqwlflsdwlqj wkdw lq vwdjh 6/ frxqwu| O fkrrvhv ehwzhhq f dqg R�t e|
slfnlqj xs wkh kljkhvw ydoxh ehwzhhq R%� dqg RR+�/lw lv vwudljkwiruzdug wr
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vhh wkdw wkh �up zloo wkxv vhw R dqg %� vxfk wkdw R%� ' RR+�1 Lqghhg/ wkhuh lv
qr srlqw lq fkrrvlqj R dqg %� vxfk wkdw R%� 	 RR+�/ vlqfh lq wklv fdvh f zloo
qrw eh fkrvhq dq|zd|1 Rq wkh rwkhu kdqg/ li R%� : RR+�/ I fdq lpsuryh lwv
sd|r� e| uhgxflqj %� xqwlo R%� ' RR+�/ vwloo hqvxulqj frxqwu| O*v lqgl�huhqfh
ehwzhhq f dqg R�t 1 Wkh �up surjudp wkxv uhgxfhv wr=

4@ 
Rc%�

dREC� %��o +4:,

r�|� %� ' R+�

@?_ R � �

Vxevwlwxwlqj iru %�/ dqg ohdylqj dvlgh wkh frqvwudlqw iru wkh prphqw=

4@ 
R

dREC� R+��o +4;,

zklfk |lhogv R ' C
2+�

1 Wdnlqj qrz lqwr dffrxqw wkh frqvwudlqw/ wzr fdvhv

dulvh ghshqglqj rq wkh ydoxh ri +�1 Vshfl�fdoo|/ li +� �
C
2
/ R ' C

2+�
+wkh

frqvwudlqw lv vodfn/ zklfk fruuhvsrqgv wr wkh fdvh zkhuh wkh �up sxqlvkhv
wkh frxqwu| iru vhwwlqj +� wrr kljk/ e| slfnlqj d R orzhu wkdq 4, dqg %� '

C
2
/

zkloh li +� 	
C
2
/ R ' � +wkh frqvwudlqw lv qrz elqglqj, dqg %� ' +�1

Dqwlflsdwlqj wklv/ frxqwu| O zloo fkrrvh +� lq vwdjh 4/ vxfk wkdw lwv sd|r�
lv pd{lpdo1 Lw lv vwudljkwiruzdug wr vhh wkdw lwv rswlpdo fkrlfh lv dovr +� '

C
2
/

wkxv ohdglqj wkh �up wr fkrrvh %� '
C
2
dqg R ' �/ vr wkdw wkh rxwfrph ri wkh

jdph lv wkh Qdvk vroxwlrq
�
C
2
c C
2

�
1 Lqghhg/ d ydoxh ri +� ohvv wkdq

C
2
zrxog

fohduo| eh vxerswlpdo/ vlqfh wkh �up zrxog vlpso| fkrrvh %� ' +� dqg R ' �/
|lhoglqj wr wkh frxqwu| d orzhu sd|r� wkdq iru +� '

C
2
1 Rq wkh rwkhu vlgh/ li

wkh frxqwu| fkrrvhv +� :
C
2
/ wkh �up*v uxoh ohdgv lw wr uhdfw fkrrvlqj %� '

C
2

dqg R ' C
2+�

/ |lhoglqj djdlq wr wkh frxqwu| d sd|r� orzhu wkdq C
2
+l1h1 C2

e+�
,1

Zh qrz wxuq wr wkh h{whqvlyh jdph zlwk dv|pphwulf lqirupdwlrq=
� Vwdjh 4= Frxqwu| O fkrrvhv d sd|r� +� +dw wklv vwdjh d sdlu t '

E+�c .EC� � +��/ vlqfh lw ljqruhv zkdw wkh wuxh ydoxh ri J lv ,1
� Vwdjh 5= Wkh Ilup/ nqrzlqj lwv w|sh/ fkrrvhv d sd|r� %� +lpsolflwo|

d sdlu f ' E%�c C- � %��/ zkhuh %� � C-/ wkh uhdol}hg ydoxh ri C/ dqg
R 5 dfc �o � Zlwk suredelolw| � � R wkh jdph hqgv dqg wkh rxwfrph lv wkh
vwdwxv txr1 Zlwk suredelolw| R lw frqwlqxhv1
� Vwdjh 6= Frxqwu| O fkrrvhv hlwkhu f ru wkh orwwhu| R�t +zkhuh t '

E+�c C
- � +��,1 Lwv fkrlfh lv wkh rxwfrph1

Dv zh vhh/ wkh rqo| gl�huhqfh zlwk wkh frpsohwh lqirupdwlrq fdvh lv wkdw
lq vwdjh 4/ frxqwu| O idfhv wkh sureohp ri fkrrvlqj +� vxfk wkdw lwv h{shfwhg
sd|r� frqglwlrqdo rq wkh uhdol}dwlrq ri wkh �up*v w|sh lv pd{lpxp1 Xvlqj
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wkh vdph dssurdfk dv ehiruh frqfhuqlqj wkh �up*v ehvw uhvsrqvh wr dq| ydoxh
ri +�/ zh vhh lpphgldwho| wkh iroorzlqj=

Li +� '
C

2
=

D edg w|sh +C, fkrrvhv %� ' +� '
C

2
/ R ' �/ vr wkh rxwfrph lv vlplodu wr

wkh frpsohwh lqirupdwlrq fdvh1
D jrrg w|sh +C, fkrrvhv djdlq %� ' +� '

C

2
/ R ' �/+dv lq wkh frpsohwh

lqirupdwlrq vhwwlqj zkhq +� 	
C
2
,1

Wkh wrwdo h{shfwhg sd|r� iru frxqwu| O lv D C
2
n E� � D�C

2
' C

2
1

Li +� '
C
2
=

D jrrg w|sh +C, fkrrvhv %� ' +� '
C
2
/ R ' �/ vr wkh rxwfrph lv vlplodu

wr wkh frpsohwh lqirupdwlrq fdvh1
D edg w|sh +C, fkrrvhv %� '

C

2
/ R ' C

C
/+dv lq wkh frpsohwh lqirupdwlrq

vhwwlqj zkhq +� :
C
2
,1

Wkh wrwdo h{shfwhg sd|r� iru frxqwu| O lv qrz DC
2
n E�� D�C

2

2C
1

Ohwv qrz frqvlghu wkh fdvh C

2
	 +� 	

C
2
= +lw lv hdvlo| vkrzq wkdw +� 	

C

2

=dqg +� :
C
2
duh grplqdwhg e| +� '

C

2
=dqg +� '

C
2
uhvshfwlyho|,

D jrrg w|sh +C, fkrrvhv %� ' +�/ R ' �/+djdlq/ dv lq wkh frpsohwh
lqirupdwlrq vhwwlqj zkhq +� 	

C
2
,1

D edg w|sh +C, fkrrvhv %� '
C

2
/ R ' C

2+�
/+dv lq wkh frpsohwh lqirupdwlrq

vhwwlqj zkhq +� :
C
2
,1

Wkh h{shfwhg sd|r� iru frxqwu| O lv D+� n E� � D�C
2

e+�
1 Wklv sd|r� lv d

frqyh{ ixqfwlrq ri +�/ vr wkdw wkh ydoxh wkdw pd{lpl}hv frxqwu| O*v h{shfwhg

sd|r� lv hlwkhu +� ' C

2
ru +� ' C

2
ghshqglqj rq wkh ydoxhv ri DcC dqg C1

Vlpsoh frpsxwdwlrqv vkrz wkdw wkhuh lv d wkuhvkrog ydoxh DW ' C

CnC
1 Iru D

ehorz wklv ydoxh/ +� '
C

2
/ zkloh iru D deryh lw +� '

C
2
/ |lhoglqj wkh rxwfrph

ghvfulehg lq wkh wh{w1
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DSSHQGL[ 5
Lw fdq eh vkrzq wkdw wkh frpsdudwlyh vwdwlfv uhvxowv rewdlqhg lq wkh wh{w

zlwk uhvshfw wr fruuxswlrq duh vwloo ydolg zlwk d pruh frpsoh{ lqirupdwlrq
vwuxfwxuh/ dv lq �jxuh 91 Lqghhg/ lw lv vwudljkwiruzdug wr vhh wkdw dq lqfuhdvh
lq wkh sursruwlrq ri fruuxsw h{shuwv +wkxv d ghfuhdvh lq q, lpsolhv wkdw wkh
frpsohwh lqirupdwlrq fdvh suhydlov pruh riwhq dqg wkxv wkh wudgh0r� ehfrphv
pruh idyrudeoh wr ghew1 Qrwh wkdw zlwk wkh vdph uhdvrqlqj wkdw lq wkh wh{w/
1� '

�

2
dqg 12 ' & � �

2
1

G

ν

1- ν

G

G

ξ1

1- ξ1

σ = G

σ = Ø

σ = Ø

Non
corrupt
expert

Corrupt
expert

β

1- β
ξ2

1- ξ2

σ = G

σ = Ø

Iljxuh 9= Lqirupdwlrq vwuxfwxuh zlwk khwhurjhqrxv h{shuwv
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DSSHQGL[ 6
Wr vhh wkh h�hfw ri dv|pphwulf lqirupdwlrq/ zh kdyh wr ghfrpsrvh wkh

sd|r� iurp wkh surmhfw lqwr lwv wzr shulrgv frpsrqhqwv1 Vlqfh zh dvvxph
wkh xqfhuwdlqw| wr eh derxw wkh srwhqwldo vslooryhuv lq wkh krvw lqgxvwu|/ wkh
gl�huhqfh ehwzhhq d jrrg w|sh dqg d edg w|sh surmhfw zloo eh vhqvleoh rqo|
lq shulrg 5/ zkhq wkh vslooryhu h�hfw wdnhv sodfh1 Wkxv/ zh kdyh=

C ' C� nC2

C ' C� nC2

Zkhq D � C

CnC
/ wkh �up*v sd|r�v iurp hqjdjlqj lq ghew dqg IGL ehfrphv

+wkh vxevfulswv FL dqg DL ghqrwh frpsohwh lqirupdwlrq dqg dv|pphwulf lq0
irupdwlrq uhvshfwlyho|,=

L
8

(.�Ac�U '
�

2
C� n

�

2
E�� ��C2

L
8

(.�Ac�U '
�

2
EC� n{C�� n

�

2
E�� ��EC2 n{C2� +4<,

L8
(.�A '

�

2
C� n

�

2
E�� ��C2

dqg

L
8

8(Uc�U '
�

2
EC� �g� n

�

2
E�� ��C2 n �w�

8

2

L
8

8(Uc�U '
�

2
EEC� n{C�� �g� n

�

2
E�� ��EC2 n{C2� n �w�8

2 +53,

L8
8(U '

�

2
EC� �g� n

�

2
E�� ��C2 n �w�8

2

Wkh wkuhh sd|r�v deryh duh uhfhlyhg e| wkh �up zlwk uhvshfwlyh sured0
elolwlhv D1/ DE�� 1�/ dqg �� D1 Vlpsoh frpsxwdwlrqv |lhog wkh wudgh0r�=

8(U " (eK|/ �
�
D1w�

8

2 n E� � D1�w�8
2

�
�
g

2
: f� +54,

Zkhq D :
C

CnC
/ wkh sd|r�v duh=

L
8

(.�Ac�U '
�

2
C� n

�

2
E�� ��C2

L
8

(.�Ac�U '
�

2
C� n

�

2
E�� ��C2 +55,

L8
(.�A '

�

2
C� n

�

2
E�� ��

C2
2

C2
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dqg

L
8

8(Uc�U '
�

2
EC� �g� n

�

2
E�� ��C2 n �w�

8

2

L
8

8(Uc�U '
�

2
EC� �g� n

�

2
E�� ��C2 n �w�

8

2 +56,

L8
8(U '

�

2
EC� �g� n

�

2
E�� ��

C2
2

C2

n �w�8
2

Vlplodu frpsxwdwlrqv dv ehiruh vkrz wkdw lq wklv fdvh wkh wudgh0r� lv wkh
vdph dv xqghu frpsohwh lqirupdwlrq1
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UHIHUHQFHV

Dghv/ D1 dqg Gl Whood/ U1 4<<<1 �Frpshwlwlrq dqg Fruuxswlrq�1 Dphul0
fdq Hfrqrplf Uhylhz1 ;< +7,= <;50<<61

Eorpvwuùp/ P1 dqg D1 Nrnnr1 4<<91 �Pxowlqdwlrqdo Frusrudwlrqv dqg
Vslooryhuv�1 Fhqwhu iru Hfrqrplf Srolf| Uhvhdufk Glvfxvvlrq Sdshu 46981

Iudqnho/ M1 dqg D1 Urvh1 4<<91 �Fxuuhqf| Fudvkhv lq Hphujlqj Pdunhwv=
Dq Hpslulfdo Wuhdwphqw�1 Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv1 74 +607,=
68406991

Kduw/ R1 4<<81 Ilupv/ Frqwudfwv/ dqg Ilqdqfldo Vwuxfwxuh1 Foduhqgrq
Ohfwxuhv/ R{irug Xqlyhuvlw| Suhvv/ R{irug1

Kduw/ R1 dqg M1 Prruh1 4<<31 �Surshuw| Uljkwv dqg wkh Qdwxuh ri wkh
Ilup�1 Mrxuqdo ri Srolwlfdo Hfrqrp|1 <;= 444<08;1

Kdxvpdqq/ U1 dqg H1 Ihuqäqgh}0Duldv1 +5333,1 �Iruhljq Gluhfw Lqyhvw0
phqw= Jrrg FkrohvwhuroB�1 Lqwhu0Dphulfdq Ghyhorsphqw Edqn Zrunlqj Sd0
shu 74:1

Krzdug/ M1Y1 4<<51 �D Vrfldo Fkrlfh Uxoh dqg Lwv Lpsohphqwdwlrq lq
Shuihfw Htxloleulxp�1 Mrxuqdo ri Hfrqrplf Wkhru|1 89/ 475048<1

Ndxipdqq/ G1/ Nudd|/ D1 dqg S1 ]rlgr0Oredwöq1 4<<<1 �Djjuhjdw0
lqj Jryhuqdqfh Lqglfdwruv�1 Zdvklqjwrq GF/ Xqlwhg Vwdwhv= Zruog Edqn1
Plphrjudskhg grfxphqw1

Od�rqw/ M1M1 dqg M1 Wluroh1 4<<;1 D Wkhru| ri Lqfhqwlyhv lq Surfxuhphqw
dqg Uhjxodwlrq1 Wklug Sulqwlqj1 Fdpeulgjh/ Xqlwhg Vwdwhv= PLW Suhvv1

Od�rqw/ M1M1 dqg M1 Wluroh1 4<<41 �Wkh Srolwlfv ri Jryhuqphqw Ghflvlrq
Pdnlqj= D Wkhru| ri Uhjxodwru| Fdswxuh�1 Txduwhuo| Mrxuqdo ri Hfrqrplfv1
43:= 43;<0445:1

Od Sruwd/ U1/ Orsh}0gh0Vlodqhv/ I1/ Vkohlihu/ D1 dqg U1 Ylvkq|1 4<<;1
�Odz dqg Ilqdqfh�1 Mrxuqdo ri Srolwlfdo Hfrqrp|1 439= 4446044881

Pdunxvhq/ M1U1 4<<81 �Wkh Erxqgdulhv ri Pxowlqdwlrqdo Hqwhusulvhv dqg
wkh Wkhru| ri Lqwhuqdwlrqdo Wudgh�1 Mrxuqdo ri Hfrqrplf Shuvshfwlyhv1 Yro1
</ Qr1 5/ 49<04;<1

Pdxur/ S1 4<<81 �Fruuxswlrq dqg Jurzwk�1 Txduwhuo| Mrxuqdo ri Hfr0
qrplfv1 443 +6,= 9;40:451

Pdxur/ S1 4<<;1 �Fruuxswlrq dqg wkh Frpsrvlwlrq ri Jryhuqphqw H{0
shqglwxuh�1 Mrxuqdo ri Sxeolf Hfrqrplfv1 9<= 59605:<1
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Vkrxog wkh| Eh FrpshqvdwhgB�/ Hfrqrplf Mrxuqdo/ 438/ 478048<1

Rveruqh dqg D1 Uxelqvwhlq1 4<<71 D Frxuvh lq Jdph Wkhru|1 PLW
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wkh Shupdqhqfh ri Fdslwdo Iorzv wr Ghyhorslqj Frxqwulhv�1 Mrxuqdo ri Gh0
yhorsphqw Hfrqrplfv1 8< +5,= 66:06971

Vfkqlw}hu1 P1 4<<:1 �Ghew yhuvxv Iruhljq Gluhfw Lqyhvwphqw= Wkh Lpsdfw
ri Vryhuhljq Ulvn rq wkh Vwuxfwxuh ri Lqwhuqdwlrqdo Fdslwdo Iorzv�1 FHSU
Glvfxvvlrq Sdshu Qr1 493;1

Wluroh M1 +4<<5,/ �Frooxvlrq dqg wkh Wkhru| ri Rujdql}dwlrqv� Lq1 M10M1
Od�rqw/ hg1/ Dgydqfhv lq Hfrqrplf Wkhru|/ Vl{wk Zruog Frqjuhvv/ Yro1 51
Qhz \run= Fdpeulgjh Xqlyhuvlw| Suhvv1

Zdqh/ Z1 53331 �Wd{ Hydvlrq/ Fruuxswlrq/ dqg wkh Uhpxqhudwlrq ri
Khwhurjhqhrxv Lqvshfwruv�1 Zdvklqjwrq GF/ Xqlwhg Vwdwhv= Zruog Edqn1
Plphrjudskhg grfxphqw1

Zhl/ V0M1 53331 �Fruuxswlrq/ Frpsrvlwlrq ri Fdslwdo Iorzv/ dqg Fxu0
uhqf| Fulvhv�1 Plphrjudskhg grfxphqw1

Zhl/ V0M11 4<<:1 �Krz Wd{lqj lv Fruuxswlrq rq Lqwhuqdwlrqdo LqyhvwruvB�1
QEHU Zrunlqj Sdshu 93631 Fdpeulgjh/ Xqlwhg Vwdwhv= Qdwlrqdo Exuhdx ri
Hfrqrplf Uhvhdufk1

Zlooldpvrq/ R1 4<:81 Pdunhwv dqg Klhudufklhv1 Wkh Iuhh Suhvv/ Qhz
\run1
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