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Vhswhpehu 4<<<

Devwudfw

Eduwhu kdv ehfrph dq lpsruwdqw vxuylydo vwudwhj| iru Uxvvldq hqwhu0
sulvhv1 Zh frqvlghu wkh lpsolfdwlrqv ri wkh idfw wkdw hqwhusulvhv pd| zlvk
wr xvh eduwhu udwkhu wkdq prqhwdu| sd|phqwv1 Lq wkh surfhvv zh h{dplqh
hpslulfdoo| wkh uhodwlrqvkls ehwzhhq eduwhu dqg lwv srwhqwldo fdxvhv/ vxfk
dv �qdqfldo vwulqjhqf|1 Zh dovr vwxg| wkh lpsolfdwlrqv ri eduwhu iru uhvwuxf0
wxulqj1 Rxu hpslulfdo zrun hpsor|v d gdwd vhw ri Uxvvldq hqwhusulvhv wkdw
pdwfkhv lqirupdwlrq rq eduwhu zlwk wkh �qdqfldo vwdwxv ri wkh hqwhusulvh
wkdw lv lqghshqghqw ri wkh eduwhu wudqvdfwlrq1 Zh �qg wkdw lq wkh suh0fulvlv
shulrg eduwhu zdv qrw uhodwhg wr hqwhusulvh oltxlglw|1 Eduwhu lv frpprq
dfurvv doo w|shv ri hqwhusulvhv1 Zh gr �qg d srvlwlyh uhodwlrqvkls ehwzhhq
eduwhu dqg pdunhw frqfhqwudwlrq1 Zh dovr vwxg| wkh uhodwlrqvkls ehwzhhq
eduwhu dqg uhvwuxfwxulqj1

41 Lqwurgxfwlrq

Rqh ri wkh vwulnlqj ihdwxuhv ri Uxvvld*v hfrqrplf wudqvlwlrq kdv ehhq wkh hqruprxv
jurzwk lq wkh xvh ri eduwhu1 Zkdw zdv d sdvvlqj skdvh ri wudqvlwlrq lq Fhqwudo
Hxursh kdv ehfrph dq hqghplf ihdwxuh ri wkh Uxvvldq vlwxdwlrq1 Wkh Uxvvldq
hfrqrp| kdv h{shulhqfhg uhghprqhwlvdwlrq ^46`= lq 4<<5 eduwhu dffrxqwhg iru
vrph 8( ri hqwhusulvh wudqvdfwlrqv/ exw e| 4<<: wklv kdg lqfuhdvhg wr dw ohdvw

�Suhsduhg iru Sdxo Vhdeuljkw/ hg1/ Wkh Ydqlvklqj Uxeoh= Eduwhu dqg Fxuuhqf| Vxevwlwxwlrq
lq srvw0Vrylhw Vrflhwlhv1 Fdpeulgjh Xqlyhuvlw| Suhvv/ iruwkfrplqj1 Zh wkdqn Gplwul Nydvry/
Nrvw|d U|ednry/ dqg Dqwrq Vxyrury iru h{fhoohqw uhvhdufk dvvlvwdqfh/ Sdxo Vhdeuljkw dqg vhp0
lqdu sduwlflsdqwv dw QHV dqg UHFHS iru h{fhoohqw frpphqwv rq suhylrxv gudiwv1 Wklv zrun
zdv grqh dv sduw ri wkh JHW surmhfw ri wkh Qhz Hfrqrplf Vfkrro1 Wkh �qdqfldo vxssruw ri wkh
Irug Irxqgdwlrq dqg wkh PdfDuwkxu Irxqgdwlrq duh juhdwo| dssuhfldwhg1
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7:(14 Hvwlpdwhv ri eduwhu wxuqryhu ydu| iurp 63( wr ;3( ri lqwhu0hqwhusulvh
wudqvdfwlrqv ^4`/ ^7`1 Eduwhu lv dovr xvhg lq sd|lqj wd{hv wr orfdo/ uhjlrqdo dqg hyhq
ihghudo jryhuqphqwv1 Hyhq zdjhv duh rffdvlrqdoo| sdlg lq nlqg ^:`1

Wkh hphujhqfh ri eduwhu dv d vwdeoh lqvwlwxwlrq ri h{fkdqjh lv d fkdoohqjh wr
prghuq hfrqrplf wkhru|1 Lqwurgxfwru| wh{werrnv lq hfrqrplfv srlqw rxw wkdw
eduwhu lv lqihulru wr prqhwdu| h{fkdqjh lq whupv ri wudqvdfwlrq frvwv1 Wklv lv zk|
eduwhu lv vr uduh lq prghuq hfrqrplhv1 Uxvvldq uhdolw|/ krzhyhu/ lv gldphwulfdoo|
rssrvhg wr wkh frqyhqwlrqdo zlvgrp1 Dv zh dujxh ehorz/ Uxvvldq hqwhusulvhv
suhihu wr xvh eduwhu hyhq zkhq wkh| kdyh d fkrlfh wr sd| lq fdvk1 Zk| lv wkh
Uxvvldq hfrqrp| ghprqhwl}hgB Lv lw jrrg ru edgB Lv lw srvvleoh wr uhprqhwl}h lw
dqg li |hv/ krzB Lv Uxvvld hvshfldoo| yxoqhudeoh wr eduwhu ru fdq lwv ghprqhwl}dwlrq
glvhdvh vsuhdg ryhu wr rwkhu frxqwulhvB Vxfk duh wkh txhvwlrqv zh duh jrlqj wr
dgguhvv lq wklv sdshu1

51 Hqgrjhqhlw|

Srsxodu glvfxvvlrqv ri eduwhu lq Uxvvld w|slfdoo| dvvxph wkdw eduwhu dulvhv iurp
idfwruv rxwvlgh wkh frqwuro ri hqwhusulvh gluhfwruv1 Eduwhu lv riwhq vhhq dv wkh
rxwfrph ri irufhv h{whuqdo wr wkh hqwhusulvh/ dqg ryhu zklfk lw kdv olwwoh frqwuro1
Wklv lv qrw d xvhixo dvvxpswlrq/ krzhyhu1 Eduwhu lv/ lq idfw/ d fkrlfh yduldeoh iru
hqwhusulvhv> lw lv d vwudwhj| wkdw dq hqwhusulvh fdq hpsor| wr uhgxfh wkh wrwdo frvwv
ri surfxulqj lqsxwv1 Wr xqghuvwdqg zk| hqwhusulvhv pd| suhihu wr xvh eduwhu lw lv
qhfhvvdu| wr xqghuvwdqg wkh fkrlfhv idflqj hqwhusulvhv1

Zh ehjlq zlwk wkh suhplvh wkdw eduwhu lv d fkrlfh wkdw hqwhusulvhv pdnh15

Zkhwkhu dq hqwhusulvh hqjdjhv lq eduwhu ru qrw ghshqgv rq dq hydoxdwlrq ri wkh
frvwv dqg ehqh�wv ri eduwhu1 Zkloh hpsor|lqj eduwhu lqyroyhv wkh xvxdoo| qrwhg
wudqvdfwlrqv frvwv/ lw dovr d�rugv wkh ex|hu wkh rssruwxqlw| wr sd| dq h�hfwlyho|
orzhu sulfh16 Pdq| sdshuv wkdw dqdo|}h eduwhu lq Uxvvld vwxg| wklv wudghr� wr
xqghuvwdqg zk| hqwhusulvhv hqjdjh lq eduwhu1 Lq wklv sdshu/ zh zdqw wr wdnh d
ixuwkhu vwhs dqg dvn zkdw dfwlrqv hqwhusulvhv zloo wdnh li wkh| �qg wkdw eduwhu lv
wr wkhlu dgydqwdjh1

Li zh vxssrvh wkdw wkh h�hfwlyh sulfh ri sxufkdvlqj lqsxwv lv fkhdshu xvlqj
eduwhu/ lw iroorzv wkdw hqwhusulvhv zloo suhihu wr sd| zlwk eduwhu wkdq zlwk prqh|1

4Vhh ^4` dqg ^45` iru wlph vhulhv hylghqfh rq eduwhu1 ^45` srlqwv rxw wkdw eduwhu lv suhydohqw
dfurvv Uxvvldq uhjlrqv/ zlwk Prvfrz ehlqj wkh uhodwlyh h{fhswlrq

5Wklv suhplvh lv d uhfxuuhqw wkhph ri wkh sdshuv lq wklv yroxph1
6Wklv vwloo ehjv wkh txhvwlrq ri zk| wkh vhoohu lv zloolqj wr dffhsw orzhu sulfhg jrrgv1 Suh0

vxpdeo|/ wkh nh| uhdvrq lv wkh delolw| wr sdvv wkhvh r� iru sd|phqw lq wd{hv1 Wklv ehjv wkh
ixuwkhu txhvwlrq ri zk| jryhuqphqwv duh zloolqj wr doorz wd{ r�vhwv1 Wkh suhydohqfh ri wd{
r�vhwv/ hvshfldoo| dw wkh uhjlrqdo ohyho/ lv dq dffhswhg idfw1 Exw wkh prwlydwlrq lv pruh frpsoh{1
Vhh ^;` iru glvfxvvlrq1
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Wkhuh pxvw eh vrph zd| iru vhoohuv wr olplw wkh xvh ri eduwhu1 Rqh phwkrg zrxog eh
wr olplw eduwhu wr hqwhusulvhv zlwk zklfk wkhuh duh jrrg uhodwlrqv17 Dowhuqdwlyho|/
lw pd| eh wkrxjkw wkdw eduwhu zloo rqo| eh xvhg e| hqwhusulvhv wkdw fdqqrw d�rug
wr sd| zlwk fdvk> wkdw lv/ eduwhu lv wkh uhvxow ri d oltxlglw| frqvwudlqw18 Qrwlfh/
krzhyhu/ wkdw li hqwhusulvhv uhfhlyh d glvfrxqw iru ehlqj lq �qdqfldo vwulqjhqf|/ lw
zloo sd| wr suhwhqg wr vx�hu iurp �qdqfldo vwulqjhqf|1 Lq rwkhu zrugv/ hqwhusulvhv
zloo kdyh dq lqfhqwlyh wr vljqdo wkdw wkh| duh oltxlglw| frqvwudlqhg1

Wkh lqvljkw wkdw hqwhusulvhv pd| suhwhqg wr eh oltxlglw| frqvwudlqhg kdv lp0
sruwdqw lpsolfdwlrqv iru vwxg|lqj eduwhu1 Frqvlghu/ iru h{dpsoh/ rqh vwdqgdug
dssurdfk wr xqghuvwdqglqj wkh fdxvhv ri eduwhu lq Uxvvld= hqwhusulvh vxuyh|v1 D
qxpehu ri sdshuv ^4`/ ^7` xvh wklv dssurdfk dqg �qg wkdw gluhfwruv frqvlghu olt0
xlglw| wr eh wkh pdmru ghwhuplqdqw ri eduwhu1 Hqwhusulvh D*v gluhfwru vd|v wkdw
klv hqwhusulvh gholyhuv rxwsxw wr hqwhusulvh E lq h{fkdqjh iru jrrgv udwkhu wkdq
prqh| ehfdxvh hqwhusulvh E grhv qrw kdyh fdvk1 Qrwlfh/ krzhyhu/ wkdw wkh uh0
vsrqvh ri wkh hqwhusulvh gluhfwru pd| eh eldvhg1 Wklv lv qrw wr vxjjhvw wkdw kh lv
ehlqj glvkrqhvw/ exw lw lv txlwh srvvleoh wkdw hyhq li hqwhusulvh E kdg fdvk kh pljkw
kdyh suhihuuhg wr xvh lw iru rwkhu sxusrvhv/ jlyhq wkh nqrzohgjh wkdw hqwhusulvh D
zrxog dffhsw sd|phqw lq nlqg1 Vr hqwhusulvh E grhv qrw kdyh dq| lqfhqwlyh +dqg
suredeo| kdv d glvlqfhqwlyh, wr vkrz lwv fdvk/ dqg/ wkh odfn ri fdvk/ li dq|/ pd| eh
hqgrjhqrxv= wkh dvvxpswlrq e| wkh gluhfwru ri hqwhusulvh D wkdw fdvk lv odfnlqj
lv d odujh sduw ri wkh uhdvrq zk| lw lv odfnlqj19 Uhvsrqghqwv wr vxuyh|v pd| wkxv
ryhuvwdwh wkh oltxlglw| sureohpv ri wkhlu frxqwhusduwv1

Qrwlfh wkdw wklv eldv lv qrw gxh wr glvkrqhvw uhsruwlqj rq wkh sduw ri uh0
vsrqghqwv1 Udwkhu lw lv gxh wr wkh uhvsrqghqwv* lqfruuhfw lqirupdwlrq derxw wkh
oltxlglw| vlwxdwlrq ri wkhlu sduwqhuv1 Pruhryhu/ wklv lqfrpsohwh lqirupdwlrq lv wkh
uhvxow ri wkh vwudwhjlf ghflvlrq ri wkh sduwqhuv= wr eh deoh wr xvh eduwhu lw pd| eh
qhfhvvdu| wr frqfhdo wkh wuxh �qdqfldo vwdwh ri wkh hqwhusulvh lq rughu wr txdoli| iru
qrq0fdvk vhwwohphqw1 Khqfh/ qrw rqo| lv eduwhu hqgrjhqrxv � d srlqw uhfrjql}hg
e| pxfk ri wkh olwhudwxuh +wkrxjk qrw qhfhvvdulo| wkh jhqhudo sxeolf, � exw wkh
dssduhqw oltxlglw| srvlwlrq ri wkh hqwhusulvh lv dv zhoo1

7Vhh ^;`1
8Dv dujxhg lq ^4:`/ zkhuh eduwhu lv d phdqv ri fxwwlqj wkh sulfh wr hqwhusulvhv wkdw fdqqrw

sd| wkh qrplqdo dprxqw zlwk prqh|1 Vhh dovr ^9`1
9Lw lv lpsruwdqw wr xqghuvwdqg wkdw plfurhfrqrplf dujxphqwv uho| yhu| pxfk xsrq wkh

vwuxfwxuh ri prqhwdu| dqg eduwhu sulfhv/ dqg wkdw wkhvh sulfhv dulvh lq wxuq dv rxwfrphv ri
hqwhusulvhv* ghflvlrqv wr lqyroyh lq prqhwdu| dqg eduwhu wudqvdfwlrqv1 Vhh ^44` iru d jhqhudo
htxloleulxp prgho zlwk prqh| dqg eduwhu zkhuh sulfhv duh hqgrjhqlvhg dqg vkrz wkdw eduwhu
pd| sduwldoo| furzg rxw prqh| lq htxloleulxp1
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5141 Dq Dowhuqdwlyh Dssurdfk

Wr frsh zlwk wkh srwhqwldo iru eldv � gxh wr lqfrpsohwh lqirupdwlrq srvvhvvhg e|
vhoohuv dqg wkh vwudwhjlf xvh ri �qdqfldo lqirupdwlrq e| ex|huv � zh kdyh wdnhq dq
dowhuqdwlyh dssurdfk wr dqdo|}lqj wkh uroh ri oltxlglw|1 Zh vwduw zlwk gluhfwruv*
hvwlpdwhv ri krz pxfk ri wkhlu hqwhusulvhv* uhyhqxhv wrrn wkh irup ri fdvk dqg
eduwhu1 Zh wkhq pdwfk wklv gdwd zlwk lqirupdwlrq rq wkh hqwhusulvh*v �qdqfldo
dffrxqwv froohfwhg e| Jrvnrpvwdw1 Ehfdxvh wkh odwwhu gdwd lv qrw wudqvdfwlrq0
vshfl�f/ zh suhvxph wkdw lw lv ohvv olnho| wr eh frqwdplqdwhg e| wkh eldv glvfxvvhg
deryh1 Zh wkhq xvh wklv pdwfkhg gdwdvhw wr vwxg| eduwhu lq Uxvvld/ dqg wr �qg
rxw zkdw fkdudfwhulvwlfv ri dq hqwhusulvh pdnh lw xvh eduwhu1:

514141 Wkh Gdwd

Wkh gdwdvhw zh xvh zdv sxw wrjhwkhu dv sduw ri d uhvhdufk surmhfw dw wkh Qhz
Hfrqrplf Vfkrro rq �Qrq0Prqhwdu| Wudqvdfwlrqv lq Uxvvldq Hfrqrp|1� Wklv
gdwdvhw zdv fuhdwhg e| pdwfklqj wkh vxuyh|v ri pdqdjhuv ri Uxvvldq lqgxvwuldo
�upv frqgxfwhg lq 4<<90<; e| Vhujxhl Wvrxnkor ri wkh Fhqwhu iru Exvlqhvv Wuhqgv
+Lqvwlwxwh ri Hfrqrplhv lq Wudqvlwlrq/ Prvfrz, zlwk d Jrvnrpvwdw gdwdedvh ri
Uxvvldq hqwhusulvhv +Ihghudo Frpplwwhh ri Vwdwlvwlfv ri Uxvvldq Ihghudwlrq,1Wklv
gdwdedvh lqfoxghv frpsxovru| vwdwlvwlfdo uhsruwv wkdw doo phglxp dqg odujh hq0
whusulvhv pxvw vxeplw wr wkh Uxvvldq Ihghudo Vwdwlvwlfv Frpplwwhh1 Wkhuh duh
ryhu �Sc fff hqwhusulvhv lq wkh gdwdedvh1 Vlqfh wkh Jrvnrpvwdw gdwd zhuh prvw
frpsohwh iru 4<<9 dqg 4<<: zh irfxvhg rxu hpslulfdo zrun rq wkhvh wzr |hduv1

Rxu gdwd rq wkh sursruwlrqv ri uhyhqxhv lq fdvk dqg qrq0fdvk irup duh wdnhq
iurp d vxuyh| ri gluhfwruv frqgxfwhg lq wkh Dxwxpq ri 4<<9/ 4<<: dqg 4<<; e| wkh
Fhqwhu iru Exvlqhvv Wuhqgv dw wkh Lqvwlwxwh ri Hfrqrp| lq Wudqvlwlrq1 Wkh vdpsoh
lv idluo| uhsuhvhqwdwlyh dqg lqfoxghv odujh lqgxvwuldo hqwhusulvhv lq doo lqgxvwulhv1;

Wkh eduwhu gdwd duh dqvzhuv wr wkh iroorzlqj +hljkw, txhvwlrqv= �krz pxfk ri |rxu
�up*v lqsxwv +rxwsxwv, zhuh sdlg lq uxeohv/ lq grooduv/ lq nlqg dqg lq surplvvru|
qrwhvB�

Wkh eduwhu gdwd lqfoxghg vl{ wr vhyhq kxqguhg hqwhusulvhv iru hdfk |hdu1 Diwhu
pdwfklqj wkhvh zlwk wkh Jrvnrpvwdw gdwd zh hqghg xs zlwk <;: revhuydwlrqv/
pdgh xs ri 7:8 hqwhusulvhv +85(, lq 4<<9 dqg 845 hqwhusulvhv lq 4<<:1 Dprqj
wkhvh/ 597 hqwhusulvhv dsshduhg erwk lq 4<<9 dqg 4<<:1 Vrph lqirupdwlrq rq wkh
hqwhusulvhv lq wkh vdpsoh lv jlyhq lq wdeoh 6141

:Wklv dssurdfk lv dovr xvhg lq ^7`1
;Ihuurxv phwdooxuj|/ fkhplfdo dqg shwurfkhplfdo lqgxvwulhv duh voljkwo| ryhu0uhsuhvhqwhg1 Dv

iru wkh uhjlrqdo yduldwlrq/ wkh Idu Hdvw lv xqghuuhsuhvhqwhg zkloh Zhvwhuq Vlehuld dqg wkh Yrojr0
Y|dwnd uhjlrqv duh ryhuuhsuhvhqwhg1
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61 Hpslulfdo Uhvxowv

6141 Wkh Suhydohqfh ri Eduwhu lq Uxvvld

Wkh gudpdwlf jurzwk lq eduwhu lq Uxvvld kdv ehhq zlgho| qrwhg +h1j1 e| ^7`/ ^45`,
Rxu frqfhuq khuh lv zlwk lwv suhydohqfh dfurvv hqwhusulvh w|shv/ lqgxvwulhv/ dqg
rwkhu fkdudfwhulvwlfv1 Dv d phdvxuh ri eduwhu zh xvh wkh vkduh ri eduwhu lq wrwdo
vdohv1 Zh dovr kdyh gdwd rq wkh vkduh ri eduwhu lq sd|phqwv iru wkh hqwhusulvhv*
lqsxwv1 Dv rqh fdq lpdjlqh/ wkh odwwhu wzr vwdwlvwlfv duh yhu| kljko| fruuhodwhg1
Wdeoh 614 vkrzv wkh dyhudjh vkduh ri eduwhu lq vdohv iru ydulrxv lqgxvwulhv1

Wkh vkduh ri eduwhu gl�huv dfurvv lqgxvwulhv exw wkh gl�huhqfhv duh qrw vwdwlvwl0
fdoo| vljql�fdqw1< Rqh ri wkh vwhuhrw|shv uhjduglqj wkh Uxvvldq hfrqrp| lv wkdw lw
lv fohduo| vsolw lqwr *uhdo* dqg *yluwxdo* +ru *pdunhw* dqg *qrq0pdunhw*, hfrqrplhv143

Wkh lghd lv wkdw vrph hqwhusulvhv xvh rqo| prqh| zkloh rwkhuv xvh rqo| eduwhu1
Krzhyhu/ wkh gdwd duh lqfrqvlvwhqw zlwk wklv slfwxuh ri d vkduso| vhjphqwhg hfrq0
rp|/ vxjjhvwlqj udwkhu wkdw Uxvvldq hqwhusulvhv xvh d pl{wxuh ri prqhwdu| dqg
qrq0prqhwdu| phdqv ri sd|phqw1 Vrph hqwhusulvhv duh lqghhg dozd|v sdlg lq
prqh|/ exw wkh ydvw pdmrulw| ri hqwhusulvhv duh sdlg erwk lq eduwhu dqg lq prqh|1
Wklv lv txlwh hylghqw lq Iljxuh 614/ zkhuh zh revhuyh wkdw wkh vkduh ri eduwhu lq
vdohv lv glvwulexwhg udwkhu xqlirupo| ryhu d eurdg udqjh1 Wkh odujhvw qxpehuv ri
hqwhusulvhv idoo lq d udqjh ri 830:3( ri eduwhu1 Exw wkh gdwd lqglfdwh wkdw vkduhv
ri 43053( duh dv frpprq dv :30;3(1

Rqh lpsolfdwlrq ri wkh eurdg ydulhw| ri eduwhu h{shulhqfh lv wkdw wkh fkrlfh ri
zkhwkhu ru qrw wr xvh eduwhu lv dq hohphqw ri vwudwhj| iru wkh hqwhusulvh1 Ehfdxvh
wkh h�hfwlyh sulfh sdlg ghshqgv rq wkh phdqv ri sd|phqw/ hqwhusulvhv wu| wr sd|
zlwk jrrgv zkhq wkh| fdq/ uhvhuylqj wkh h{shqglwxuh ri prqh| iru wkrvh wudqv0
dfwlrqv zkhuh fdvk lv hvvhqwldo1 Wkh uhvxowlqj vkduhv ri eduwhu dfurvv lqgxvwulhv
uh hfw wkh rssruwxqlwlhv idflqj hqwhusulvhv dqg pdunhw frqglwlrqv1

Wklv vxjjhvwv wkdw d fhqwudo lvvxh lq xqghuvwdqglqj eduwhu lq Uxvvld lv wkh
txhvwlrq ri zk| wkh h�hfwlyh sulfh ri surgxfwv sdlg iru lq jrrgv lv w|slfdoo| ohvv
wkdq wkdw ri fdvk1 Wkdw lv/ zk| xqghu fxuuhqw Uxvvldq frqglwlrqv lv wkhuh dq
h�hfwlyh glvfrxqw iru eduwhuB Wkhuh duh wzr dvshfwv wr wklv1 Iluvw/ wkhuh pd|
eh idfwruv vxfk dv wkh wd{ v|vwhp zklfk shqdol}h wkh xvh ri prqh|144 Li fdvk
uhfhlswv duh pruh khdylo| wd{hg/ wkhq sduwlhv wr d wudqvdfwlrq pd| vsolw wkh vxusoxv
jhqhudwhg e| eduwhu1 Vhfrqg/ vhoohuv uduho| r�hu fdvk glvfrxqwv/ sulpdulo| gxh wr
ohjdo uhvwulfwlrqv1 Wkh vdph qrplqdo ydoxh ri uhfhlswv duh uhfhlyhg zkhwkhu wkh

<Zlwk wkh h{fhswlrq ri hohfwulflw| zkhuh eduwhu lv vljql�fdqwo| kljkhu wkdq lq rwkhu lqgxvwulhv1
43Wklv *glfkrwrp|* frqmhfwxuh kdv suredeo| ehhq lqvsluhg e| vw|ol}hg prghov +vxfk dv ^<` dqg

^49`,1 \hw/ dv lv hylghqw iurp Ljru*v Uxohv +vhh 61414, ehorz, prvw hqwhusulvhv dwwhpsw wr kdyh d
irrw lq �hdfk pdunhw1�

44Vhh ^;` iru d glvfxvvlrq ri wkh frvw ri xvlqj fdvk lq wkh Uxvvldq hfrqrp|1
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Wdeoh 614= Vkduh ri eduwhu lq vdohv/ Qryhpehu 4<<;1
Qxpehu ri hqwhusulvhv Vkduh ri eduwhu lq vdohv

Lqgxvwu| lq wkh vdpsoh lq Qryhpehu 4<<;
zhljkwhg dyj +vwg1ghyldwlrq,

Hohfwulflw| 7 f�S. Ef��2�
Ixho 9 f�2� Ef�2��
Ihuurxv phwdov 65 f�Df Ef��b�
Qrq0ihuurxv phwdov 9 f�2S Ef��b�
Fkhplfdo dqg shwur0fkhplfdo 77 f�eS Ef�2��
Pdfklqhu| 63: f�eH Ef�2��
Sxos dqg iruhvwu| :8 f�e. Ef�2��
Frqvwuxfwlrq pdwhuldov :4 f�D� Ef�22�
Wh{wloh 497 f�e� Ef�2D�
Irrg ;5 f�2H Ef�2��
Rwkhu 48 f��. Ef��H�
Wrwdo ;39 f�ee Ef�2e�

sd|phqw lv pdgh lq fdvk ru frdo1 Li lw zhuh srvvleoh iru wkh ex|hu wr vhoo wkh frdo
iru wkh qrplqdo sulfh wkhuh zrxog eh qr uhdvrq +dvlgh iurp wd{ frqvlghudwlrqv,
wr xvh eduwhu1 Khqfh/ wkh xvh ri eduwhu vxjjhvwv wkdw wkh pdunhw ydoxh iru wkh
jrrgv xvhg wr sd| lq nlqg lv ehorz wkh qrplqdo pdunhw sulfh1 Khqfh/ wkh frvwv
ri eduwhu duh glvsursruwlrqdwho| eruq e| wkh vhoohu1 Wklv lv zk| vhoohuv w|slfdoo|
uhvwulfw eduwhu wudqvdfwlrqv wr forvh wudglqj sduwqhuv1

Zh h{soruh vhyhudo ri wkhvh h{sodqdwlrqv ehorz1
Dqrwkhu lpsruwdqw �qglqj iurp rxu gdwd lv wkdw wkhuh duh hfrqrplhv ri vfdoh

lq eduwhu wudqvdfwlrqv1 Frqwuroolqj iru pdunhw frqfhqwudwlrq/45 d �I lqfuhdvh lq
wkh hqwhusulvh*v vl}h +phdvxuhg dv vdohv uhyhqxh, uhvxowv lq f�f2DI lqfuhdvh lq wkh
vkduh ri eduwhu lq vdohv1 Wkh h{sodqdwlrq iru wklv lv vwudljkwiruzdug1 Wkh eduwhu
pdunhw lv vr frpsuhkhqvlyh lq prghuq Uxvvld wkdw hyhu|wklqj fdq eh erxjkw iru
sd|phqwv lq nlqg dqg wkhuhiruh yluwxdoo| hyhu| surgxfw fdq eh xvhg dv d phdqv ri
sd|phqw1 Exw lq rughu wr mrlq wkh eduwhu qhwzrun/ dq hqwhusulvh kdv wr sd| d �{hg
hqwu| frvw 0 prvw frpprqo| wr kluh d *eduwhu eurnhu*1 Lw frxog dovr/ eh wkdw odujhu
hqwhusulvhv duh pruh olnho| wr eh roghu/ dqg lqyroyhg lq lqkhulwhg eduwhu fkdlqv1
Qhz/ vpdoohu hqwhusulvhv fdqqrw d�rug wr mrlqw wkh eduwhu qhwzrun ru fdqqrw �qg
d ydfdqw qlfkh lq lw1 Khqfh wkh vl}h0eduwhu uhodwlrqvkls1

D nh| hpslulfdo �qglqj lv wkdw/ lq dgglwlrq wr wkh vwdwlf hfrqrplhv ri vfdoh/
wkhuh lv dovr d g|qdplf hfrqrp| ri vfdoh lq eduwhu= fhwhulv sdulexv/ dq hqwhusulvh

45Zh glvfxvv wkh h�hfwv ri frqfhqwudwlrq lq vhfwlrq 7 ehorz1
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Iljxuh 614= Glvwulexwlrq ri Hqwhusulvhv e| Vkduh ri Eduwhu lq Vdohv/ 4<<;1

wkdw xvhv pruh eduwhu wrgd| lv pruh olnho| wr xvh eduwhu wrpruurz1 Wklv lv d
urexvw �qglqj wkdw vwdqgv xs wr wkh lqfoxvlrq ri doo w|shv ri lqghshqghqw yduldeohv1
Lqghhg/ rxu hpslulfdo dqdo|vlv vxjjhvwv wkdw eduwhu wrgd| lv e| idu wkh yduldeoh
wkdw ehvw h{sodlqv eduwhu wrpruurz1 Wklv frxog eh gxh wr ohduqlqj e| grlqj/ ru
vlpso| wr �{hg frvwv dvvrfldwhg zlwk iruplqj eduwhu uhodwlrqvklsv= rqfh iruphg/
wkh pdujlqdo frvw ri pdlqwdlqlqj eduwhu lv pxfk orzhu1

Eduwhu kdv ehfrph vr frpprq lq wkh frqwhpsrudu| Uxvvldq hfrqrp| wkdw
hyhq h{sruwhuv dqg iruhljq0rzqhg hqwhusulvhv kdyh ehfrph lqyroyhg lq lw1 Dv
Wdeoh 615 vkrzv/ eduwhu lv hpsor|hg e| doo w|shv ri hqwhusulvhv= sxeolf ru sulydwh/
dqg zkhwkhu lw kdv grphvwlf ru iruhljq rzqhuv1 Dowkrxjk wkh vkduh ri eduwhu lq
vdohv dsshduv wr gl�hu dffruglqj wr rzqhuvkls w|sh lq wdeoh 615/ wkhvh gl�huhqfhv
duh qrw vwdwlvwlfdoo| vljql�fdqw1 Zkhq zh lqfoxgh hqwhusulvh vl}h lq d uhjuhvvlrq
ri eduwhu vkduh rq rzqhuvkls w|sh/ gl�huhqfhv dprqj wkh odwwhu gr qrw pdwwhu>
doo rzqhuvkls w|shv xvh eduwhu wr urxjko| wkh vdph h{whqw1 Wklv pd| eh gxh wr
wkh idfw wkdw rxu fodvvl�fdwlrq ri rzqhuvkls w|shv lv yhu| urxjk1 Zh duh qrw deoh/
iru h{dpsoh/ wr glvwlqjxlvk ehwzhhq lqvlghu0grplqdwhg dqg rxwvlghu0grplqdwhg
sulydwh hqwhusulvhv1 Khqfh/ wkh ghjuhh ri rxwvlgh rzqhuvkls pd| pdwwhu lq zd|v
wkdw zh fdqqrw fdswxuh jlyhq rxu rzqhuvkls gdwd146 Lw lv lpsruwdqw wr qrwh/

46Xqiruwxqdwho|/ rxu gdwd grhv qrw doorz xv wr whvw iru gl�huhqfhv ehwzhhq lqvlgh dqg rxwvlgh
rzqhuvkls1 Xvlqj vwdqgdug vxuyh| gdwd/ Lfnhv dqg U|whupdq irxqg wkdw eduwhu zdv juhdwhu lq
hqwhusulvhv zlwk pruh rxwvlgh rzqhuvkls1 Wkh suhvxphg h{sodqdwlrq lv wkdw eduwhu lv d phwkrg
iru frqfhdolqj lqfrph iurp rxwvlgh rzqhuv1 Lw zrxog dovr eh lqwhuhvwlqj wr vhh li wkhuh lv d
gl�huhqfh ehwzhhq sulydwl}hg dqg gh qryr sulydwh hqwhusulvhv/ exw rxu gdwd vhw grhv qrw doorz
xv wr glvwlqjxlvk ehwzhhq wkhvh1 Qrwlfh wkdw vxfk d whvw zrxog kdyh wr dovr frqwuro iru wkh
olnholkrrg wkdw gh qryr �upv duh pruh olnho| wr eh irxqg lq frqvxphu jrrgv lqgxvwulhv/ zklfk

:



Wdeoh 615= Eduwhu Vkduhv dqg Hqwhusulvh W|shv1
Vkduh ri eduwhu lq vdohv

Rzqhuvkls zhljkwhg dyj +vwg1 ghyldwlrq,
Ihghudo f�2S Ef�22�
Uhjlrqdo f�22 Ef��.�
Pxqlflsdo f�2� Ef�2��
Sxeolf rujdql}dwlrqv f�eD Ef�2b�
Sulydwh f�e� Ef�2��
Pl{hg sulydwh dqg sxeolf

+Uxvvldq rqo|,
f��b Ef�2��

Pl{hg iruhljq dqg Uxvvldq f�D� Ef��f�
Wrwdo f��. Ef�2e�

krzhyhu/ wkdw rqfh eduwhu ehfrphv zlghvsuhdg zh zrxog h{shfw dq| gl�huhqfhv
lqwurgxfhg e| rzqhuvkls w|sh wr glplqlvk147

Zh kdyh dovr irxqg wkdw dffhvv wr joredo pdunhwv kdv d olwwoh lpsdfw rq eduwhu1
Rqh zrxog h{shfw wkdw dq hqwhusulvh h{sruwlqj rqh pruh uxeoh ri lwv rxwsxw deurdg
zrxog vhoo rqh ohvv uxeeoh iru eduwhu1 Krzhyhu/ wkhq wkh hqwhusulvh zrxog kdyh
wr sd| fdvk iru lwv rzq lqsxwv/ zklfk lv pruh frvwo|1 Wkh gdwd vxssruw wklv
k|srwkhvlv= dq lqfuhdvh ri rqh uxeeoh lq h{sruwv ohdgv wr d ghfuhdvh ri urxjko| 2f
nrshfnv lq eduwhu vdohv1 Rqh pd| vxvshfw wkdw wkhvh duh wkh *zurqj* h{sruwv/ l1h1
h{sruwv wr fdvk0frqvwudlqhg FLV frxqwulhv/ exw wkh glvwlqfwlrq ehwzhhq FLV dqg
qrq0FLV h{sruwv wxuqv rxw wr eh lqvljql�fdqw1

614141 H{sodlqlqj Gl�huhqwldo Xvh ri Eduwhu= Ljru*v Uxohv

Zkdw h{sodlqv wkh ydulhw| ri eduwhu h{shulhqfhv dfurvv hqwhusulvhvB Jdgg| dqg
Lfnhv ^;` vxjjhvw wkdw wkh ehkdylru ri Uxvvldq hqwhusulvh gluhfwruv fdq eh ghvfulehg
e| Ljru*v Irxu Uxohv ri Pdqdjhphqw Sodqqlqj=48

L� Kdyh vrph shufhqwdjh ri |rxu vdohv wr wkh ihghudo jryhuqphqw1 Lghdoo|/ dw
derxw wkh ohyho ri |rxu hvwlpdwhg ihghudo wd{hv1 \rx nqrz |rx zloo qrw eh
sdlg iru wkhvh vdohv/ exw |rx xvh lw wr r�vhw wd{hv1

duh olnho| wr ghdo pruh lq fdvk1 Vhh vhfwlrq 714 ehorz1
47Wklv zrxog iroorz dv orqj dv hqwhusulvhv ri gl�huhqw w|shv lqwhudfw zlwk hdfk rwkhu1 Li

hqwhusulvhv ri vlplodu rzqhuvkls rqo| lqwhudfwhg zlwk hdfk rwkhu wkh vwru| pljkw eh gl�huhqw1
48Ljru kdg d �qdo lqmxqfwlrq= Zkdwhyhu |rx gr grq*w pdnh d sur�w= wkh jryhuqphqw zloo wdnh

lw doo lq wd{hv1 Ri frxuvh zkdw Ljru uhdoo| phdqv lv gr qrw pdnh d sur�w wkdw fdq eh revhuyhg1

;



L2 Kdyh wkh fdsdelolw| wr surylgh pxqlflsdo vhuylfhv vr wkdw |rx fdq r�vhw orfdo
wd{hv1 Dq lghdo phwkrg lv wr kdyh d frqvwuxfwlrq glylvlrq wkdw fdq �{ vfkrrov/
hwf1

L� Vhw xs vrph eduwhu rshudwlrqv iru wkh uhvw ri |rxu lqsxwv/ hvshfldoo| ixhov/
hohfwulflw| dqg vr rq1 Lw lv ehvw li |rx kdyh vrph surgxfwv wkdw xwlolwlhv qhhg1
Wkhq wkh| zloo sd| |rx lq yhnvho|d wkdw |rx fdq uhghhp iru wkh lqsxwv1

Le H{sruw vrphwklqj wr d sd|lqj/ kdug fxuuhqf| pdunhw1 \rx qhhg vrph fdvk
iru |rxu rshudwlrqv/ pdlqo| iru zdjhv dqg iru xujhqwo| qhhghg qrq0zdjh
lqsxwv1 H{sruwv qhhg qrw eh ri |rxu pdmru surgxfw1

Ljru*v Uxohv ghvfuleh ehkdylrudo uxohv iru dq hqwhusulvh gluhfwru1 Wkh ghjuhh wr
zklfk wkh| fdq eh iroorzhg/ krzhyhu/ zloo ydu| dfurvv hqwhusulvhv1 Wkhuh duh wzr
lpsruwdqw dvshfwv wr wklv1 Iluvw/ wkhuh duh lqgxvwu| dqg hqwhusulvh fkdudfwhulvwlfv
wkdw duh fulwlfdo1 Iru h{dpsoh/ hqwhusulvhv zloo gl�hu lq wkhlu delolw| wr iroorz L �/
ehfdxvh qrw doo hqwhusulvhv kdyh ihghudo rughuv1 Vlploduo|/ wkh delolw| wr vxsso|
pxqlflsdo vhuylfhv lv hdvlhvw iru wkrvh zlwk odujh frqvwuxfwlrq fuhzv1 Hyhq zlwklq
wkh vdph lqgxvwu| wkh delolw| wr iroorz wkh ydulrxv uxohv zloo gl�hu gxh wr sduwlfxodu
fkdudfwhulvwlfv ri wkh jrrg dqg wkh qdwxuh ri surgxfwlrq1

Frqvlghu wkh lpsolfdwlrq ri U�1 Hqwhusulvhv wkdw iroorz wklv uxoh zloo hpsor|
eduwhu wr dw ohdvw wkh h{whqw ri wkhlu sxufkdvhv ri pdwhuldo lqsxwv1 Dq hqwhusulvh
wkdw zdv lq frpsohwh frpsoldqfh zlwk wklv uxoh zrxog xvh eduwhu iru doo qrq0zdjh
lqsxwv1 Fdvk zrxog eh xvhg rqo| iru sd|lqj zdjhv +li wkh hqwhusulvh dovr iroorzhg
U� dqg U2,1 Wklv vxjjhvwv wkdw wkh vkduh ri eduwhu lq wrwdo vdohv zloo ghshqg rq wkh
qdwxuh ri wkh surgxfwlrq surfhvv lwvhoi1

Wkh vhfrqg idfwru lv shukdsv hyhq pruh lpsruwdqw1 Hyhq frqwuroolqj iru hq0
whusulvh dqg lqgxvwu| fkdudfwhulvwlfv/ wkh delolw| wr iroorz wkhvh uxohv zloo ghshqg
rq wkh txdolw| ri uhodwlrqvklsv wkdw hqwhusulvhv kdyh exlow xs zlwk r!fldov1 Wklv
lv hvshfldoo| wuxh zlwk uhvshfw wr U� dqg U21 Wkh delolw| wr sd| wd{hv xvlqj r�vhwv
lv khdylo| ghshqghqw rq wkh txdolw| ri uhodwlrqvklsv wkdw dq hqwhusulvh kdv exlow
xs zlwk nh| r!fldov1

6151 Wd{ Hydvlrq

Rqh lpsruwdqw idfwru frqwulexwlqj wr wkh jurzwk ri eduwhu lq Uxvvld lv wd{ hyd0
vlrq149 Eduwhu lq vrph fdvhv doorzv hqwhusulvhv wr dyrlg ghfodulqj vrph lqfrph1
E| dyrlglqj prqh| dowrjhwkhu/ wkh wudqvdfwlrq lv qrw uhfrughg lq wkh edqnlqj v|v0

49Vhh/ iru h{dpsoh/ ^4;`1

<



whp14: Exw d pruh lpsruwdqw uhdvrq wkdq wd{ uhsruwlqj lv wd{ froohfwlrq1 Eduwhu
doorzv wkh hqwhusulvhv wr dyrlg wkh �uvw olqh ri wd{ froohfwlrq lq Uxvvld wrgd|= wkh
edqnlqj v|vwhp1 Dq| hqwhusulvh wkdw lv lq duuhduv wr wkh jryhuqphqw iru xqsdlg
wd{hv lv e| odz vxemhfw wr kdylqj lwv edqn dffrxqwv eorfnhg1 Doo wudqvdfwlrqv wkdw
 rz wkurxjk wkh edqnlqj v|vwhp duh dydlodeoh iru froohfwlrq e| wkh Vwdwh Wd{ Vhu0
ylfh iru hqwhusulvhv wkdw duh gholqtxhqw rq wkhlu wd{ reoljdwlrqv1 Wklv surylghv d
gluhfw lqfhqwlyh iru hqwhusulvhv zlwk wd{ duuhduv wr dyrlg xvlqj wkh edqnlqj v|vwhp/
dv wkh h�hfwlyh wd{ udwh rq uhyhqxh lv 433 shufhqw14;

Hqwhusulvhv fdq xvh ydulrxv dssurdfkhv wr flufxpyhqw eorfnhg dffrxqwv1 Wkh|
fdq krog pxowlsoh dffrxqwv/ rshq qhz rqhv dqg forvh rog rqhv dw d udslg udwh/
dqg jhqhudoo| wu| wr vwd| rqh vwhs dkhdg ri wkh wd{ lqvshfwruv1 R�vkruh dffrxqwv
lv dqrwkhu dowhuqdwlyh1 Xvlqj fdvk�wkdw lv/ edqnqrwhv�lv d wklug1 Exw fohduo|/
dqrwkhu zd| wr dyrlg xvlqj wkh edqnv lv wr dyrlg prqh| dowrjhwkhu�l1h1/ eduwhu
ru yhnvhov1

Ohjdoo|/ eduwhu wudqvdfwlrqv duh wd{deoh1 Dqg pdq|/ wkrxjk idu iurp doo/ eduwhu
wudqvdfwlrqv duh uhfrughg iru wkh wd{ dxwkrulwlhv/ wkh vwdwlvwlfv djhqflhv/ dqg rwkhuv
wr vhh1 Hqwhusulvhv wkxv lqfxu d wd{ oldelolw| rq vdohv iru zklfk wkh| duh sdlg lq
eduwhu jrrgv1 Exw wkh exughq wkhq idoov rq wkh wd{ froohfwlrq hqg1 Vlqfh qr prqh|
lv ghsrvlwhg rq wkh hqwhusulvh*v edqn dffrxqwv/ wkh frqyhqlhqw dqg dxwrpdwlf
phfkdqlvp ri gluhfw ghgxfwlrq grhv qrw zrun1 Wkh hqwhusulvh qhyhu uhfhlyhg fdvk
iurp wkh vdoh dqg wkxv kdv qr fdvk zlwk zklfk wr sd| wd{hv14<

Hylghqfh rq wkh uroh ri wd{ hydvlrq dv d prwlydwlrq iru eduwhu lv pl{hg1 Vrph
vwxglhv +h1j1 ^45`, �qg vxuyh| hylghqfh lq idyru ri wkh wd{0hydvlrq k|srwkhvlv
zkloh rwkhuv gr qrw +^7`,153 Exw lq prvw fdvhv wkhvh vwxglhv irfxv wkh txhvwlrq
wrr qduurzo|1 Wkh| w|slfdoo| dvn zkhwkhu hqwhusulvhv xvh eduwhu wr hydgh wd{hv1
D pruh dssursuldwh txhvwlrq zrxog dvn zkhwkhu hqwhusulvhv xvh eduwhu wr uhgxfh
wkh h�hfwlyh wd{ exughq1 Hqwhusulvhv riwhq xvh eduwhu qrw wr hydgh wd{hv exw lq

4:D pruh suhihuuhg phwkrg lv wr xvh r�0vkruh sd|phqwv wr klgh wudqvdfwlrqv iurp wkh wd{
dxwkrulwlhv/ exw wklv lv kdug iru hqwhusulvhv wr dffrpsolvk li wkh| duh qrw hqjdjhg lq lqwhuqdwlrqdo
wudgh1

4;Wklv lv glvfxvvhg dw ohqjwk lq ^45`1
4<Li lw zhuh wkh fdvh wkdw eduwhu frqvwlwxwhg rqo| d uhodwlyho| vpdoo shufhqwdjh ri hqwhusulvh

vdohv/ zlwk wkh uhvw lq prqhwdu| irup/ wkhq wkh wd{ dxwkrulwlhv pljkw uhdolvwlfdoo| h{shfw wkh
hqwhusulvh wr eh deoh wr sd| hqrxjk lq fdvk iurp lwv rwkhu vdohv wr fryhu wkh wd{hv lqfxuuhg rq
wkh eduwhu wudqvdfwlrq1 Exw zkhq eduwhu dqg rwkhu uhodwhg qrqprqhwdu| sd|phqwv frqvwlwxwh
dv pxfk dv <3 shufhqw ri doo vdohv iru vrph hqwhusulvhv/ hqwhusulvhv vlpso| gr qrw kdyh wkh fdvk
dqg zloo qrw sd|1 Wkh vdph jrhv iru rwkhu reoljdwlrqv ri wkh hqwhusulvh�wr vxssolhuv ri pdwhuldo
lqsxwv/ xwlolwlhv/ hwf1

53Frppdqghu dqg Pxppvhq +^7`, dovr srlqw rxw wkdw wd{ udwhv glg qrw lqfuhdvh gudpdwlfdoo|
lq 4<<8 zklfk pdnhv lw kdug wr xqghuvwdqg krz wd{ hydvlrq frxog dffrxqw iru wkh udslg jurzwk
ri eduwhu vlqfh wkhq1

43



rughu wr sd| wd{hv154

Frqvlghu/ iru h{dpsoh/ dq hqwhusulvh wkdw lv lq srvlwlrq wr iroorz Ljru*v vhfrqg
uxoh1 Wkh hqwhusulvh frxog sd| lwv wd{ oldelolw| lq prqh|/ exw wklv zrxog uhtxluh
vhoolqj lwv rxwsxw iru fdvk1 Dowhuqdwlyho|/ wkh hqwhusulvh fdq qhjrwldwh zlwk wkh
jryhuqphqw wr vxsso| vrph vhuylfh dv dq r�vhw iru wd{hv1 Li wkh hqwhusulvh kdv
uhvrxufhv wkdw duh qrw ixoo| xwlol}hg wkh odwwhu dowhuqdwlyh lv olnho| wr uhgxfh wkh
h�hfwlyh wd{ exughq rq wkh hqwhusulvh1 Wklv zrxog qrw eh wkh fdvh li wkh hqwhusulvh
idfhg d shuihfwo| hodvwlf h�hfwlyh ghpdqg iru lwv rxwsxw1 Lq wkdw fdvh lw frxog xvh
wkh uhvrxufhv wr surgxfh dqg vhoo wkh rxwsxw wr rewdlq wkh fdvk zlwk zklfk wr
sd| wd{hv1 Exw prvw Uxvvldq hqwhusulvhv idfh d kljko| lqhodvwlf ghpdqg fxuyh
zlwk uhvshfw wr fdvk vdohv= wr lqfuhdvh fdvk vdohv uhtxluhv d vwhhs glvfrxqw rq wkh
sulfh1 Lq wkdw fdvh qhjrwldwlqj dq r�vhw zlwk wkh jryhuqphqw lv riwhq wkh suhihuuhg
rswlrq1

Qrwlfh wkdw rqfh wkh jryhuqphqw lv zloolqj wr hqjdjh lq wd{ r�vhwv wkh rswlrqv
rshq wr hqwhusulvhv h{sdqg1 Qrz wkh hqwhusulvh fdq srwhqwldoo| xvh wkh uhfhlswv
iurp eduwhu wudqvdfwlrqv wr sd| wd{hv1 Wklv uhgxfhv wkh frvw wr wkh vhoohu ri
dffhswlqj jrrgv udwkhu wkdq fdvk1 Wklv lv hvshfldoo| wuxh zkhq wkh qrq0fdvk
uhfhlswv wdnh wkh irup ri yhnvhov iurp wkh qdwxudo prqrsrolhv/ vxfk dv Jd}surp
ru XHV1

Wkh hvvhqwldo srlqw lv wkdw rqfh wkh jryhuqphqw lv zloolqj wr hqjdjh lq wd{
r�vhwv hqwhusulvhv idfh wzr h�hfwlyh wd{ udwhv/ ghshqglqj rq zkhwkhu wd{hv duh
sdlg lq prqh| ru jrrgv1 Wklv/ lq wxuq/ dowhuv wkh uhwxuq wr eduwhu vdohv1

6161 Oltxlglw| K|srwkhvlv

Pdq| dxwkruv/ prvw qrwdeo| ^7`/ dujxh wkdw wkh surolihudwlrq ri eduwhu lv gxh wr
d odfn ri oltxlglw|1 Wkh txhvwlrq ri fdxvh lv gl!fxow wr h{soruh1 Ehfdxvh ri wkh
qhwzrun dvshfwv ri eduwhu wkhuh lv dq lpsruwdqw hohphqw ri k|vwhuhvlv lqyroyhg=
d idfwru wkdw lqlwldoo| sxvkhv hqwhusulvhv lqwr eduwhu pd| qrw eh wkh pdlq idfwru
wkdw fdxvhv lw wr shuvlvw1 Lw frxog eh wkdw lqlwldoo| vrph hqwhusulvhv zhuh sxvkhg
lqwr eduwhu e| d odfn ri oltxlglw| exw wkhq wkh zlghvsuhdg xvh ri eduwhu uhvxowv lq
hqwhusulvhv xvlqj lw uhjdugohvv ri wkhlu �qdqfldo srvlwlrq155

Dv zh kdyh qrwhg/ prvw vxuyh|v �qg wkdw oltxlglw| sureohpv duh wkh ohdglqj
h{sodqdwlrq iru eduwhu lq Uxvvld +^7`,1 Wklv lv d udwkhu urexvw �qglqj/ exw lw
vx�huv iurp wkh sureohp wkdw vhoohuv pd| qrw nqrz wkh wuxh oltxlglw| vlwxdwlrq ri
wkh ex|hu1 Ex|huv pd| fodlp odfn ri oltxlglw| lq rughu wr sd| zlwk jrrgv1 Khqfh/

54Wklv srlqw zdv �uvw qrwhg lq ^;`1 Frppdqghu dqg Pxppvhq ^7` uhihu wr wklv dv wd{ edu0
jdlqlqj1

55Frppdqghu dqg Pxppvhq ^7` dovr dujxh wkdw wkh idfwruv wkdw lqlwldoo| fdxvh eduwhu pd|
qrw eh wkh vdph dv wkrvh wkdw fdxvh lw wr shuvlvw1
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Wdeoh 616= Oltxlg Dvvhwv dv d Ixqfwlrq ri wkh Ohyho ri Eduwhu1
vwdqgdug huuruv lq sduhqwkhvhv

Vkduh ri eduwhu lq Dyhudjh oltxlg
sd|phqwv iru lqsxwv dvvhwv 2 dqqxdo vdohv
3043( f�f2H Ef�f2�
43053( f�f2e Ef�f2�
53063( f�f�. Ef�f��
63073( f�f�e Ef�f��
73083( f�ffe Ef�ff��
83093( f�f2e Ef�f��
930:3( f�fe. Ef�fb�
:30;3( f�2ff Ef�De�
;30<3( f�ffS Ef�ffD�

wkh vwdqgdug hpslulfdo dqdo|vlv ri wklv txhvwlrq vx�huv iurp d srwhqwldo vrxufh ri
eldv gxh wr wkh idfw wkdw shufhlyhg oltxlglw| lv dq hqgrjhqrxv yduldeoh1

Wkh dssurdfk zh wdnh wr whvw wkh oltxlglw| k|srwkhvlv grhv qrw vx�hu iurp
wkh vdph sureohp dv suhylrxv dssurdfkhv1 Wklv lv ehfdxvh zh rewdlq gdwd rq wkh
�qdqfldo srvlwlrq ri wkh hqwhusulvh gluhfwo|/56 udwkhu wkdq iurp uhsruwv ri vhoohuv1
Ri frxuvh zh gr idfh wkh jhqhudo sureohp wkdw hqwhusulvhv pd| zlvk wr xqghu0
uhsruw wkhlu wuxh �qdqfldo srvlwlrq/ exw wkdw zrxog pdnh odfn ri oltxlglw| dsshdu
wr kdyh d odujhu h�hfw rq eduwhu1

Irupdoo|/ wkh oltxlglw| k|srwkhvlv vwdwhv wkdw hqwhusulvhv hqjdjh lq eduwhu gxh
wr d odfn ri oltxlglw|1 Wkhuhiruh wkh| fdqqrw pdlqwdlq wudqvdfwlrqv edodqfhv dw d
vx!flhqw ohyho wr sd| iru wkhlu lqsxwv zlwk prqh|1 Vrph sruwlrq ri wkhlu wudqvdf0
wlrqv pxvw eh sdlg iru lq dowhuqdwlyh phdqv157 Krzhyhu/ wkh hqgrjhqhlw| sureohp
phqwlrqhg lq vhfwlrq +5, pdnhv lw gl!fxow wr whvw1 Wkh yhu| idfw wkdw Uxvvldq
�upv* oltxlglw| kroglqjv duh orz rq dyhudjh grhv qrw phdq wkdw wkh �upv duh
oltxlglw| frqvwudlqhg1 Lq rughu wr whvw wkh oltxlglw| k|srwkhvlv zh qhhg wr fkhfn
zkhwkhu wkh yduldwlrq lq oltxlglw| h{sodlqv yduldwlrq lq eduwhu dfurvv �upv158 Rqh
zd| wr vhh wklv lv lq Wdeoh 616/ zklfk frpsduhv wkh iuhtxhqf| ri eduwhu e| dq
hqwhusulvh zlwk lwv �qdqfldo srvlwlrq1 Wkh wdeoh vkrzv wkdw wkhuh lv qr vljql�fdqw

56Wkdw lv/ iurp Jrvnrpvwdw/ dv ghvfulehg lq vhfwlrq 61
57Wkhuh lv dovr wkh uhodwhg dvvxpswlrq wkdw wkh odfn ri oltxlglw| fdqqrw eh uhvroyhg wkurxjk

eruurzlqj iurp �qdqfldo pdunhwv1 Vrph hqwhusulvhv gr pdqdjh wr eruurz iurp vxssolhuv e|
ghod|lqj sd|phqw � duuhduv � d skhqrphqrq wkdw lv riwhq dvvrfldwhg/ exw lv fohduo| gl�huhqw
iurp/ eduwhu1

58Lghdoo|/ zh frxog dovr fkhfn zkhwkhu fkdqjh lq oltxlglw| ryhu wlph ohdgv wr pruh ru ohvv
eduwhu lq wkh vdph �up1 Xqiruwxqdwho|/ zh vwloo gr qrw kdyh jrrg gdwd rq �upv* edodqfh vkhhwv
iru 4<<:1
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Wdeoh 617= Eduwhu dqg Oltxlglw| lq 4<<91

vwdqgdug huuruv lq sduhqwkhvhv
---0vljql�fdqw dw 4(ohyho/ --0vljql�fdqw dw 8( ohyho/ -0vljql�fdqw dw 43( ohyho1

Oltxlg dvvhwv2vdohv ��f2 E��2�
Orj vdohv �f�e E�f���
H{sruw2vdohv ���HWW E�f.�
Frqvwdqw ��� E�2��
Qxpehu ri revhuydwlrqv �Df
-2 f��S

fruuhodwlrq ehwzhhq eduwhu dqg dydlodelolw| ri oltxlg dvvhwv1
Wkh uhvxowv lq wdeoh 616 duh rqo| looxvwudwlyh1 Wkh| gr qrw frqwuro iru rwkhu

+srwhqwldo, ghwhuplqdqwv ri eduwhu1 Frqvlghu wkhq htxdwlrq 614/ zkhuh �� lv wkh
vkduh ri eduwhu lq vdohv iru hqwhusulvh �/ u� lv d phdvxuh ri wkh hqwhusulvh*v �qdqfldo
srvlwlrq/ dqg f� lv d yhfwru ri hqwhusulvh fkdudfwhulvwlfv vxfk dv vl}h/ vkduh ri
h{sruwv lq vdohv/ oderu surgxfwlylw|/ uhjlrqdo dqg lqgxvwu| gxpplhv hwf=

�� ' kf n k�u� n k2f� +614,

Wkh �qdqfldo srvlwlrq lv phdvxuhg dv vwrfn ri oltxlg dvvhwv glylghg e| dqqxdo
vdohv159 Rxu uhvxowv vxjjhvw wkdw wkhuh lv qr uhodwlrqvkls ehwzhhq wkh �qdqfldo
srvlwlrq ri wkh hqwhusulvh dqg wkh olnholkrrg ri eduwhu1 Wklv lv hylghqw lq wdeoh 617
zklfk uhsruwv wkh uhvxowv iru d w|slfdo hvwlpdwh ri htxdwlrq +614,1 Xvlqj h{sruw
vkduhv dqg vl}h dv frqwuro yduldeohv/ zh fdq uhmhfw wkh k|srwkhvlv wkdw eduwhu fdq
eh h{sodlqhg e| wkh fxuuhqw oltxlglw| sureohpv ri hqwhusulvhv15:

Wkhvh uhvxowv lqglfdwh wkdw wkh rqo| yduldeoh wkdw kdv h{sodqdwru| srzhu iru
wkh ghflvlrq wr eduwhu lv wkh vkduh ri h{sruw vdohv1 Suhvxpdeo| wklv uh hfwv wkh
idfw wkdw h{sruwhuv kdyh orzhu frvwv ri dftxlulqj fdvk wkdq qrq0h{sruwhuv/ vr wkhlu
rswlpdo fkrlfh ehwzhhq eduwhu dqg fdvk lv gl�huhqw15;

Lw dsshduv wkdw hqwhusulvhv/ zklfk kdyh d fkrlfh wr sd| hlwkhu lq fdvk ru lq nlqg/

59Rqh pljkw dujxh wkdw hqwhusulvhv kdyh dq lqfhqwlyh wr xqghu0uhsruw wkhlu dfwxdo �qdqfldo
srvlwlrqv1 Exw lw lv kdug wr vhh zk| wkh iuhtxhqf| ri xqghu0uhsruwlqj zrxog eh fruuhodwhg zlwk
wkh suhydohqfh ri eduwhu1

5:Wkh uhjuhvvlrq dovr lqfoxghg lqgxvwu| gxpplhv iru 44 fdwhjrulhv1 Gdwd rq oltxlg dvvhwv iru
hqwhusulvhv lq 4<<: duh vwloo yhu| lqfrpsohwh/ khqfh wkh uhjuhvvlrq rqo| fryhuv 4<<9 gdwd1

5;Wklv dovr h{sodlqv zk| wkh ghydoxdwlrq ri wkh uxeoh diwhu Dxjxvw 4<<; kdv ohg wr vrph
uhgxfwlrq lq eduwhu lqwhqvlw|1 Wkh uxeoh ydoxh ri h{sruw hduqlqjv kdv lqfuhdvhg ixuwkhu/ prylqj
wkh rswlpdo eduwhu0fdvk fkrlfh iru h{sruwhuv/ dqg lqfuhdvlqj wkh uhodwlyh vl}h ri h{sruw lqgxvwulhv
lq wkh Uxvvldq hfrqrp|1
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suhihu wr nhhs wkh fdvk dqg sd| lq nlqg15< Wklv lv frqvlvwhqw zlwk wkh k|srwkhvlv
wkdw wkh wudqvdfwlrq frvw vwuxfwxuh lq wkh frqwhpsrudu| Uxvvldq hfrqrp| lv xsvlgh
grzq= prqhwdu| wudqvdfwlrqv duh pruh frvwo| wkdq eduwhu1 Rqh fdq r�hu qxphurxv
h{sodqdwlrqv iru wkh kljk frvwv ri prqhwdu| wudqvdfwlrqv lq Uxvvld + ^44`,= kljk
wd{hv/ lqvhfxuh surshuw| uljkwv/ lpshuihfw fuhglw pdunhwv/ uhqw0vhhnlqj e| edqnv
dqg rwkhu lqwhuphgldulhv1

71 Eduwhu dv d phdqv ri sulfh glvfulplqdwlrq

Zh eholhyh wkdw d glvfxvvlrq ri eduwhu lq Uxvvld lv lqfrpsohwh zlwkrxw wdnlqj lqwr
dffrxqw dw ohdvw rqh pruh dvshfw ri wkh sureohp> qdpho| uroh ri pdunhw srzhu1 Wkh
dqhfgrwdo hylghqfh vxjjhvwv wkdw wkh qdwxudo prqrsrolhv � Jd}surp +wkh qdwxudo
jdv prqrsro|,/ UDR XHV +wkh hohfwulflw| prqrsro|,/ dqg PSV +wkh udlozd|v,
� nqrzq dv wkh �wkuhh idw er|v +wul wrovw|dnd, � duh khdylo| hqjdjhg lq eduwhu
wudqvdfwlrqv1 Jd}surp dqg UDR XHV iuhtxhqwo| frpsodlq wkdw wkh| froohfw rqo|
derxw 43( ri wkhlu uhyhqxhv lq fdvk1 Wkh uhvw lv sdlg lq yhnvhov/ frdo/ phwdo/
pdfklqhu| dqg hyhq mhw �jkwhuv1 Lw lv riwhq dujxhg wkdw wkh qdwxudo prqrsrolhv
frqwlqxh wr vxsso| iru eduwhu ehfdxvh srolwlfdo suhvvxuh lv h{huwhg rq wkhp wr gr
vr163 Krzhyhu/ dv zh dujxh ehorz/ wkhuh pd| dovr eh dq hfrqrplf udwlrqdoh ehklqg
eduwhu vdohv lq frqfhqwudwhg lqgxvwulhv1 Wkh qdwxudo prqrsrolhv fdq xvh eduwhu wr
sulfh glvfulplqdwh dprqj fxvwrphuv/ froohfwlqj fdvk iurp ulfk rqhv dqg sd|phqwv
lq nlqg iurp srru rqhv164

Wkh prgho zh kdyh lq plqg lv udwkhu vlpsoh165 Wkh prgho frqvlghuv � vhoohuv
vhoolqj d xqlw ri jrrg wr d frqwlqxxp ri ex|huv zkr fdq xvh wkh jrrg wr surgxfh
fhuwdlq rxwsxw1 Wkh ydoxh ri ex|huv* rxwsxw lv wkhlu sulydwh lqirupdwlrq1 Lq
wkh prgho ri ^8` ex|huv duh oltxlglw| frqvwudlqhg1 Lq rxu prgho wkh| duh qrw1
Hdfk vhoohu fkrrvhv krz pxfk wr vhoo iru fdvk ru iru wkh ex|hu*v rxwsxw1 Lq wkh
htxloleulxp/ ex|huv zkr surgxfh rxwsxw zlwk d ydoxh juhdwhu wkdq wkh fdvk sulfh
ri wkh lqsxw zloo vhohfw wr sd| lq fdvk/ zkloh wkrvh zkr surgxfh rxwsxw ri orzhu
ydoxh zloo fkrrvh wr jlyh xs wkhlu rxwsxw1

Eduwhu lv lqh!flhqw= zlwk srvlwlyh suredelolw| wkhuh lv qr grxeoh frlqflghqfh
ri zdqwv dqg wkh vhoohu +uhflslhqw ri eduwhu jrrgv, wkurzv wkh sd|phqw lq nlqg
dzd|1 Qrqhwkhohvv/ vlqfh eduwhu doorzv wkhp wr vhoo wr fxvwrphuv zkr zrxog qrw
rwkhuzlvh ex| wkh vhoohuv* jrrg/ vhoohuv vrphwlphv suhihu wr vhoo iru sd|phqwv lq

5<Wklv lv dq dssolfdwlrq ri Juhvkdp*v Odz1 Eduwhu gulyhv rxw prqhwdu| wudqvdfwlrqv/ wr vrph
h{whqw1

63Iru h{dpsoh/ lq ^<`1
64Zrrgux� pdnhv d vlplodu dujxphqw^4:`1 Wkh nh| lvvxh/ ri frxuvh/ lv krz wr lghqwli| zkr

fdq dfwxdoo| d�rug wr sd| pruh1
65Vhh ^43` iru d uljrurxv irupxodwlrq ri wkh prgho/ dqg iru surriv1
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nlqg1 Wkh rwkhu lqh!flhqf| frphv iurp wkh idfw wkdw eduwhu doorzv hyhq ydoxh0
vxewudfwlqj ex|huv wr nhhs surgxflqj vlqfh wkh| duh srrohg zlwk pruh h!flhqw
rqhv lq wkh eduwhu pdunhw1

Fhuwdlqo|/ vxfk sulfh glvfulplqdwlrq fdq rqo| h{lvw lq d zruog ri lpshuihfw
frpshwlwlrq zkhuh wkh fdvk sulfh lv deryh vhoohuv* pdujlqdo frvw1 Rwkhuzlvh wkh
vhoohuv duh qrw lqwhuhvwhg lq vhoolqj wr fxvwrphuv zkr fdqqrw d�rug wr ex| dw wkh
fdvk sulfh1

Iljxuh 714 suhvhqwv wkh vwuxfwxuh ri htxloleuld dv d ixqfwlrq ri qxpehu ri vhoohuv1
Iluvw/ wkhuh fdq eh eduwhu htxloleuld lq zklfk ex|huv zkr surgxfh kljk0ydoxh
rxwsxw ex| iru fdvk dw wkh sulfh RK zkloh doo rwkhuv wudgh lq wkhlu rxwsxw iru wkh
lqsxw1 Wklv htxloleulxp fdq rqo| h{lvw zkhq wkh dyhudjh ydoxh ri sd|phqwv lq
nlqg lv kljkhu wkdq vhoohuv* pdujlqdo frvw1 Lw wxuqv rxw wkdw wklv frqglwlrq rqo|
krogv zkhq wkh lqgxvwu| lv vx!flhqwo| frqfhqwudwhg1

Wkh rwkhu htxloleulxp lv d qr eduwhu htxloleulxp zklfk lv lghqwlfdo wr frqyhq0
wlrqdo Frxuqrw htxloleulxp1 Lw h{lvwv zkhq wkh lqgxvwu| lv vx!flhqwo| frpshwlwlyh1
Li wkh Frxuqrw sulfh R?K lv vx!flhqwo| orz wkhq vhoohuv lqihu wkdw wkh ex|huv zkr
gr qrw zdqw wr ex| dw wklv sulfh/ surgxfh srru txdolw| rxwsxw1 Wkhuh lv qr srlqw
lq vhoolqj wr vxfk fxvwrphuv1

Lw wxuqv rxw wkdw wkhvh wzr htxloleuld fr0h{lvw dw fhuwdlq lqwhuphgldwh ohyhov
ri frqfhqwudwlrq1 Pruhryhu/ dw wkhvh frqfhqwudwlrq ohyhov wkhuh h{lvwv dqrwkhu
+xqvwdeoh, htxloleulxp1 Lq wkh odwwhu htxloleulxp/ dyhudjh txdolw| ri sd|phqwv lq
nlqg lv h{dfwo| htxdo wr pdujlqdo frvwv dqg vhoohuv duh lqgl�huhqw zkhwkhu wr vhoo
iru eduwhu ru qrw vhoo dw doo1

Wkh vwuxfwxuh ri htxloleuld lv udwkhu lqwxlwlyh166 Iluvw/ erwk lq wkh eduwhu dqg
wkh qr0eduwhu htxloleulxp/ fdvk sulfhv jr grzq li qxpehu ri vhoohuv lqfuhdvhv1 Vhf0
rqg/ iru d jlyhq qxpehu ri vhoohuv/ wkh fdvk sulfh lq eduwhu htxloleulxp lv juhdwhu
wkdq sulfh lq qr0eduwhu htxloleulxp1 Wklv lv dovr lqwxlwlyh1 Lq wkh eduwhu htxlole0
ulxp/ vhoohuv kdyh pruh lqfhqwlyhv wr fkdujh kljkhu sulfhv ehfdxvh wkh pdujlqdo
ex|huv zkr zrxog ohdyh wkh pdunhw lq fdvh ri wkh qr0eduwhu htxloleulxp/ qrz vlp0
so| vzlwfk wr wkh eduwhu dqg duh wkhuhiruh frqwulexwlqj wr wkh sur�wv iurp eduwhu
vdohv1 Wklug/ lq eduwhu htxloleuld wkh fdvk sulfh vkrxog eh deryh vrph ohyho RW rwk0
huzlvh wkh dyhudjh txdolw| ri sd|phqwv lq nlqg lv ehorz pdujlqdo frvw dqg eduwhu
lv qrw sur�wdeoh1 Vlploduo|/ lq qr0eduwhu htxloleuld sulfh vkrxog eh ehorz RW�

Wkh lqwxlwlrq iru pxowlsolflw| ri htxloleuld lv dv iroorzv1 Zkhqhyhu rqh vhoohu
fkrrvhv wr vhoo pruh iru fdvk/ lw lqfuhdvhv wkh vxsso| lq wkh fdvk pdunhw dqg
wkhuhiruh wkh fdvk sulfh ri wkh jrrg jrhv grzq1 Wkh dgglwlrqdo fdvk vdohv duh
sxufkdvhg e| ex|huv zkr zhuh lqlwldoo| wkh prvw h!flhqw rqhv dprqj wkrvh ex|lqj
iru eduwhu1 Zlwk wkhvh ex|huv ohdylqj wkh eduwhu hfrqrp|/ wkh dyhudjh txdolw| ri
sd|phqwv lq nlqg jrhv grzq1 Wkxv rwkhu vhoohuv zloo kdyh lqfhqwlyhv wr vhoo pruh

66Vhh Jxulhy dqg Nydvry +4<<<, iru d uljrurxv surri1
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 p

 pb(N)

Iljxuh 714= Roljrsro| sulfh R dv ixqfwlrq ri qxpehu ri vhoohuv ��

iru fdvk dqg ohvv iru eduwhu1 Wklv h{whuqdolw| lv vrphzkdw vlplodu wr djjuhjdwh
ghpdqg h{whuqdolw| lq qhz Nh|qhvldq pdfurhfrqrplfv1

Wkh vkduh ri eduwhu lq vdohv dv d ixqfwlrq ri qxpehu ri vhoohuv � lv vkrzq
lq Iljxuh 7151 Li wkh lqgxvwu| lv kljko| frqfhqwudwhg � 	 �?K/ wkhuh fdq rqo|
eh d eduwhu htxloleulxp dqg vkduh ri eduwhu lq vdohv lv srvlwlyh wkrxjk ghfolqlqj
zlwk �� Li wkh pdunhw lv yhu| frpshwlwlyh/ wkhuh lv qr eduwhu dw doo1 Wkxv/ dw
vrph � 5 E�?Kc � K� wkhuh pxvw eh dq deuxsw mxps iurp eduwhu wr qr0eduwhu
htxloleulxp1

7141 Hpslulfdo Dqdo|vlv ri wkh Sulfh Glvfulplqdwlrq Prgho

Wkh prgho lpsolhv wkh iroorzlqj hpslulfdo suhglfwlrqv1 Iluvw/ wkh juhdwhu wkh
ghjuhh ri pdunhw frqfhqwudwlrq �*�c wkh juhdwhu wkh ohyho ri eduwhu lq vdohv/ K '
-*E- n '�� Vhfrqg/ li wkh pdunhw lv vx!flhqwo| frpshwlwlyh +�*� 	 �*� K� wkhq
eduwhu glvdsshduv dowrjhwkhu1 Wklug/ wkhuh vkrxog eh d vwuxfwxudo euhdn lq wkh
udqjh �*� 5 d�*� Kc �*�?Ko zkhuh d vpdoo ghfuhdvh lq frqfhqwudwlrq uhvxowv lq dq
deuxsw idoo ri wkh vkduh ri eduwhu grzq wr }hur1
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Barter equilibria

B

0 Nnb Nb N

Iljxuh 715= Vkduh ri eduwhu lq vdohv dv d ixqfwlrq ri qxpehu ri vhoohuv lq wkh
lqgxvwu|1

714141 Wkh gdwd

Zh hpsor| wkh gdwdvhw ghvfulehg deryh/ dxjphqwhg zlwk lqirupdwlrq derxw pdu0
nhw vwuxfwxuh1 Wkh frqfhqwudwlrq udwlrv FU7 +vkduh ri wkh irxu odujhvw hqwhusulvhv
lq wrwdo vdohv ri wkh lqgxvwu|, zhuh fdofxodwhg iru 80gljlw RNRQK lqgxvwulhv +pruh
wkdq wkuhh kxqguhg lqgxvwulhv, xvlqj wkh Jrvnrpvwdw gdwdedvh167 Lq rxu vdpsoh/
qrw doo lqgxvwulhv duh suhvhqw vr wkdw zh kdyh rq dyhudjh 7 hqwhusulvhv shu hdfk
lqgxvwu|/ zlwk xs wr 63 hqwhusulvhv lq vrph lqgxvwulhv1 Dq dowhuqdwlyh dssurdfk
zrxog eh wr fdofxodwh FU7v iru 70gljlw lqgxvwulhv1 Krzhyhu zh eholhyh wkdw vxfk
frqfhqwudwlrq udwlrv duh ohvv lqirupdwlyh1 Lq Uxvvld*v RNRQK fodvvl�fdwlrq pdq|
70gljlw lqgxvwulhv lqfoxgh 80gljlw lqgxvwulhv wkdw xvh hdfk rwkhu*v rxwsxwv dv lqsxwv
lq wkhlu surgxfwlrq dqg wkhuhiruh gr qrw frpshwh zlwk hdfk rwkhu1

67Zh wkdqn Gdylg Eurzq dqg Dqqhwwh Eurzq iru surylglqj xv zlwk wkh frqfhqwudwlrq udwlrv
wkh| kdyh fdofxodwhg1 Wkh FU7v wkh| kdyh rewdlqhg frlqflgh zlwk rqhv wkdw Ihghudo Dqwl0
prqrsro| Frpplwwhh kdv lqfoxghg lq lwv dqqxdo uhsruw1
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714151 Hpslulfdo uhvxowv

Wkh pdlq uhjuhvvlrq zh uxq lv dq ROV uhjuhvvlrq ri wkh vkduh ri eduwhu lq vdohv ++,
rq wkh frqfhqwudwlrq udwlr lq wkh hqwhusulvh*v lqgxvwu| +�-e, dqg d sur{| iru vl}h
,r +orjdulwkp ri vdohv,1 Zh kdyh lqfoxghg wkh sur{| iru vl}h lqwr rxu uhjuhvvlrq
ehfdxvh wkhuh vkrxog hylghqwo| eh hfrqrplhv ri vfdoh lq xvlqj eduwhu1 Lq whupv ri
rxu prgho/ wkh juhdwhu wkh vl}h ri wkh hqwhusulvh wkh ohvv wkh wudqvdfwlrq frvwv ri
eduwhu +�� k� duh1

Vlqfh rxu prgho dssolhv wr lqwhu0hqwhusulvh wudqvdfwlrqv zh qhhg wr frqwuro
iru vdohv wr iruhljq dqg uhwdlo fxvwrphuv1 Wkh iruphu lv hdv| wr phdvxuh= zh
vkdoo xvh wkh h{sruw vkduh lq vdohv e%168 Lw lv ohvv fohdu krz wr frqwuro iru uhwdlo
vdohv1 Wr sur{| iru vdohv wr frqvxphuv zh kdyh xvhg d gxpp| yduldeoh +�CU,
wkdw lv dvvrfldwhg zlwk vdohv lq wkh lqgxvwu|1 Zh vhw �CU ' � iru frqvxphu
jrrg lqgxvwulhv dqg �CU ' f rwkhuzlvh1 Lq rxu vdpsoh/ 5;( hqwhusulvhv duh
lq frqvxphu jrrg lqgxvwulhv1 Xqiruwxqdwho|/ �CU lv d yhu| fuxgh hvwlpdwh ri
hqwhusulvh*v h{srvxuh wr wkh frqvxphu pdunhw dqg lv/ lq idfw/ lqgxvwu|0vshfl�f
udwkhu wkdq hqwhusulvh0vshfl�f1 Pruhryhu/ hyhq surgxfhuv ri frqvxphu jrrgv duh
qrw qhfhvvdulo| vhoolqj gluhfwo| wr frqvxphuv ru hyhq wr uhwdlo wudgh1 Khqfh/ rqh
vkrxog eh fduhixo zlwk lqwhusuhwdwlrq ri uhjuhvvlrqv zlwk �CU� Qhyhuwkhohvv/ zh
lqfoxgh �CU lqwr wkh uhjuhvvlrq ehfdxvh lw fdq khos xv frqwuro iru dq dowhuqdwlyh
h{sodqdwlrq ri wkh srvlwlyh fruuhodwlrq ehwzhhq frqfhqwudwlrq dqg eduwhu169

Wklv dowhuqdwlyh h{sodqdwlrq lv uhodwhg wr wkh vr0fdoohg �glvwdqfh wr pdunhw1�
Wkh lghd lv wkdw lq frqvxphu jrrg lqgxvwulhv wkhuh duh pdq| vpdoo hqwhusulvhv/
dqg doo hqwhusulvhv uhfhlyh fdvk iurp lqglylgxdo frqvxphuv +ru uhwdlo wudgh,1 Lq
wkh lqwhuphgldwh jrrg lqgxvwulhv/ wkh plqlpxp h!flhqw vfdoh lv kljk/ wkhuh duh
ihzhu hqwhusulvhv dqg wkh| vxsso| wr rwkhu hqwhusulvhv +ru zkrohvdoh wudgh, zkr duh
zloolqj wr sd| lq nlqg1 Wkxv/ li zh dvvxph wkdw wkh iduwkhu xsvwuhdp dq hqwhusulvh
lv wkh ohvv fdvk lv sdlg/ wkhuh vkrxog eh d srvlwlyh fruuhodwlrq ehwzhhq glvwdqfh
iurp wkh pdunhw dqg eduwhu1 Vlqfh wkhuh lv dovr d srvlwlyh fruuhodwlrq ehwzhhq
glvwdqfh dqg frqfhqwudwlrq/ eduwhu dqg frqfhqwudwlrq vkrxog eh fruuhodwhg1

Wr frqwuro iru dq| |hdu0vshfl�f h�hfwv/ zh lqfoxgh d gxpp| yduldeoh/ +e@ob.
zklfk htxdov f li wkh revhuydwlrq ehorqjv wr 4<<9 vxuyh| dqg � li lw lv iurp 4<<:
vxuyh|1

Wkh vxppdu| vwdwlvwlfv iru wkh nh| yduldeohv duh dv iroorzv1

68Zh kdyh dovr wulhg wkh vkduh ri qrq0FLV h{sruwv lq vdohv dqg rewdlqhg vlplodu uhvxowv1
69Zh kdyh qrw lqfoxghg dq| rwkhu lqgxvwu| gxpplhv lqwr uhjuhvvlrqv1 Wkh pdlq lghd ri rxu

wkhru| lv wkdw doo lqgxvwulhv duh dolnh dqg wkh rqo| wklqj wkdw pdwwhuv lv wkh pdunhw vwuxfwxuh1
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Wdeoh 714= Wkh H�hfwv ri frqfhqwudwlrq rq eduwhu1 WWW vljql�fdqw dw 4( ohyho/ WW

8( ohyho/ W 43( ohyho1
+
�-e 313:--+3136, 3 13;--+3136, 3137 +3 136, 3139--+3136, 3 138- +3 136,

,r 3134:---+3 133:, 3 1353---+31338, 3134;---+3 1338,

�CU 03 144---+3 137, 03143---+3135, 03 143---+3 135,

e% 03144--+3138, 03 148---+3 138, 03143--+3 138,

+ob. 3138---+3135, 3 138---+3 135, 3138--- +3 135, 3138---+3 135, 3 138---+3 135,

SJ?r| 3138+313;, 3 135 +313;, 313;+3 13;, 316;---+3 135, 3 16;---+3 135,

� <;: <;: <;: <;: <;:

-2
3136 3 137 3139 3138 3 138

Yduldeoh Phdq Vwg1Ghy Plq Pd{
+ 316< 3158 3 31;6
,r 4:146 41:9 <143 5515:
�-e 316; 3159 3137 4
e% 313: 3149 3 31<:
�CU 315; 3178 3 4

Wkh fruuhodwlrq pdwul{ lv dv iroorzv +WWW ghqrwhv vljql�fdqfh dw 4( ohyho,1

+ ,r �-e e% �CU +e@ob.
+ 4
,r 3147WWW 4
�-e 3144WWW 3158WWW 4
e% 03135 315;WWW 3153WWW 4
�CU 0314;WWW 03149WWW 0315;WWW 03153WWW 4
+e@ob. 3143WWW 3133 3135 0313: 3135 4

Wkh vljqv ri sdluzlvh fruuhodwlrqv duh lqwxlwlyh1 Lw lv pruh eduwhu lq odujhu
hqwhusulvhv dqg lq frqfhqwudwhg lqgxvwulhv zkr vhoo ohvv wr iruhljq fxvwrphuv dqg
frqvxphuv1 Wkhuh lv pruh eduwhu lq 4<<: wkdq lq 4<<9 +vhh Jxulhy dqg Lfnhv +4<<<,
iru dqdo|vlv ri g|qdplf hfrqrplhv ri vfdoh lq eduwhu,1 Frqvxphu jrrg lqgxvwulhv
duh ohvv frqfhqwudwhg1

Wkh uhvxowv ri wkh edvlf ROV uhjuhvvlrq duh vkrzq lq Wdeoh 7141
Lq prvw vshfl�fdwlrqv/ wkh vkduh ri eduwhu ghshqgv srvlwlyho| dqg vljql�fdqwo|

rq frqfhqwudwlrq1 Zkhq zh lqfoxgh �CU lqwr wkh uhjuhvvlrq/ erwk wkh pdjqlwxgh
dqg wkh vljql�fdqfh ohyho ri wklv uhodwlrqvkls whqgv wr idoo1 Wkhuhiruh/ wkh *glvwdqfh0
wr0pdunhw* h{sodqdwlrq ri wkh fruuhodwlrq ehwzhhq eduwhu dqg frqfhqwudwlrq lv dovr
frqvlvwhqw zlwk wkh gdwd1
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Wdeoh 715= Eduwhu/ Frqfhqwudwlrq/ dqg Vwuxfwxudo Euhdnv1 --- ghqrwhv vljql�fdqfh
dw 4( ohyho/ -- 8( ohyho/ - 43( ohyho1

+
�-e 3145---+3 137, 3 146---+3 137, 3147---+3137, 3 147---+3 137, 3 146---+3137,

( � �-e 31<<---+3 155, 3 19:---+3 155, 31<8---+3155, 3 19:---+3 155, 3 1<6---+3155,

,r 3134<---+31338, 3 134;---+31338, 3 1353---+31338,

�CU 03144---+3135, 03144---+3135, 03 144---+3 135,

e% 03149---+3138, 03144--+3 138, 03144---+3138,

+ob. 3137---+3 135, 3 138---+3 135, 3138---+3135, 3 137---+3 135, 3 138---+3135,

SJ?r| 3135+313;, 3 133+3 13;, 3166---+3135, 03136+313;, 3 166---+3135,

� <;: <;: <;: <;: <;:

-2
313; 3 137 313: 3 138 3 139

Zh dovr whvw iru wkh suhvhqfh ri d vwuxfwxudo euhdn edvhg lq whupv ri frqfhqwud0
wlrq1 Zh lqwurgxfhg d gxpp| yduldeoh/ (c wkdw wdnhv wkh ydoxh ri � li �-e 	 f��D
dqg f rwkhuzlvh1 Zh kdyh wulhg d ihz fxwr� srlqwv lqfoxglqj gl�huhqw fxwr� srlqwv
iru 4<<9 dqg 4<<:1 Zh kdyh fkrvhq wkh fxwr� f��D dv wkh ehvw �w lq whupv ri vlj0
ql�fdqfh ri frh!flhqwv1 Lq rxu vdpsoh/ 59( revhuydwlrqv kdyh �-e 	 f��D� Wkh
uhvxowv ri wkh uhjuhvvlrqv zlwk wkh vwuxfwxudo euhdn duh suhvhqwhg lq wkh Wdeoh 7151

Wkh uhvxowv duh ixoo| frqvlvwhqw zlwk rxu prgho1 Li frqfhqwudwlrq lv juhdwhu
wkdq wkh fxwr� ohyho/ wkh frh!flhqw rq �-ebS lv srvlwlyh dqg vljql�fdqw exw vpdoo
+f��2,1 Li frqfhqwudwlrq lv ehorz wkh fxwr� ohyho/ wkh frh!flhqw rq frqfhqwudwlrq
lv srvlwlyh/ vljql�fdqw dqg pxfk juhdwhu1 Lqghhg/ lw lv htxdo wr f��2n f�bb ' ����1
Lq whupv ri Iljxuh 715/ wkh frh!flhqw f��2 lv wkh vorsh ri eduwhu htxloleuld fxuyh
+pdsshg lqwr +�*�c +� frruglqdwhv, zkloh ���� uhsuhvhqwv wkh deuxsw mxps iurp
eduwhu htxloleuld fxuyh grzq wr qr0eduwhu htxloleuld fxuyh1 Deryh wkh fxwr�/ wkhuh
lv d xqltxh eduwhu htxloleulxp zkhuh eduwhu lqfuhdvhv zlwk frqfhqwudwlrq1 Ehorz
wkh fxwr�/ wkhuh duh vwdeoh htxloleuld1 Vlqfh dw yhu| orz frqfhqwudwlrq ohyhov/ wkh
eduwhu htxloleulxp glvdsshduv/ wkhuh pxvw eh d glvfrqwlqxrxv fkdqjh iurp wkh
eduwhu htxloleulxp fxuyh wr wkh htxloleulxp zlwkrxw eduwhu1 Zh lqwhusuhw wkh idfw
wkdw wkh frh!flhqw rq frqfhqwudwlrq ehorz wkh fxwr� lv yhu| odujh dv dq hylghqfh
ri vxfk d glvfrqwlqxlw|1

Dqrwkhu zd| wr whvw wkh suhglfwlrq wkdw eduwhu glvdsshduv zlwk dq lqfuhdvh lq
frpshwlwlrq lv wr hvwlpdwh d surelw prgho1 Zh kdyh jhqhudwhg d elqdu| yduldeoh
Kf wkdw wdnhv wkh ydoxh ri 4 zkhqhyhu K : f dqg }hur li K ' f� Lq rxu vdpsoh/
rqo| 45( hqwhusulvhv kdyh }hur eduwhu/ wkxv wkh phdq ri Kf lv <3(1 Wkh uhvxowv
duh uhsruwhg lq Wdeoh 7161 Wkh suredelolw| wkdw dq hqwhusulvh lv lqyroyhg lq eduwhu
lqfuhdvhv zlwk frqfhqwudwlrq1

Lw lv dovr ri lqwhuhvw wr fkhfn zkhwkhu frqfhqwudwlrq kdv dq| lpsdfw rq wkh
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Wdeoh 716= Surelw hvwlpdwhv1
e e e4 e4 e5 e5

FU7 3185---+3153, 316;-+3 153, 318:---+314:, 3 169--+314;, 3 167--+3 147, 3143+3148,

FJ L 03157--+3 144, 0316:---+3143, 0317:---+313;,

frqvw 4144---+313;, 4156---+3 143, 31;<---+313:, 4 13;---+3 13<, 3 183---+3139, 31:6---+313;,

Q 459: 459: 459: 459: 459: 459:

suredelolw| wr kdyh d yhu| orz eduwhu vkduh1 Lqghhg/ rffdvlrqdo eduwhu ghdov rffxu
lq RHFG hfrqrplhv dv zhoo1 Zh kdyh orrnhg dw wzr fxwr� srlqwv f�� dqg f�21 Lq
rxu vdpsoh/ 46( hqwhusulvhv kdyh vkduh ri eduwhu lq vdohv ehorz 43( dqg 5:( ri
wkh hqwhusulvhv kdyh wkh eduwhu vkduh ehorz f�21 Zh kdyh lqwurgxfhg wzr elqdu|
yduldeohv K� dqg K21 Wkh elqdu| yduldeoh K� lv � zkhqhyhu K : f�� dqg f rwkhuzlvh1
Vlploduo|/ K2 ' � zkhq K : f�2 dqg K2 ' f rwkhuzlvh1 Wkh uhvxowv ri surelw
hvwlpdwhv zlwk fxwr� ohyhov duh dovr vkrzq lq Wdeoh 7161 Wkh suredelolw| wr kdyh
yhu| orz eduwhu ghfuhdvhv zlwk frqfhqwudwlrq dv zhoo dv wkh suredelolw| wr kdyh qr
eduwhu dw doo1

Zh kdyh/ rqfh djdlq/ lqfoxghg �CU lqwr wkh uhjuhvvlrq1 Wkh sxusrvh lv wr
fkhfn zkhwkhu h{srvxuh wr wkh frqvxphu pdunhw ghwhuv eduwhu zklfk/ lq wxuq/
uhvxowv lq d srvlwlyh uhodwlrqvkls ehwzhhq frqfhqwudwlrq dqg wkh suredelolw| ri
ehlqj lqyroyhg lq eduwhu1 Djdlq/ lw wxuqv rxw wkdw hqwhusulvhv lq frqvxphu jrrg
lqgxvwulhv duh ohvv olnho| wr xvh eduwhu1 Krzhyhu/ wkh frh!flhqw rq frqfhqwudwlrq
uhpdlqv srvlwlyh +wkrxjk ehfrplqj vpdoohu dqg ohvv vljql�fdqw, hyhq li zh frqwuro
iru �CU1 Zh kdyh dovr wulhg wr fkhfn h�hfw ri h{sruwv exw irxqg qr vljql�fdqw
uhodwlrqvkls1

7151 Pxowlsoh Htxloleuld dqg Sdwk Ghshqghqfh

Rxu glvfxvvlrq ri wkh oltxlglw| k|srwkhvlv udlvhg dq lpsruwdqw txhvwlrq derxw wkh
qrwlrq ri fdxvdolw| lq dqdo|}lqj eduwhu= wkh lqlwldo fdxvh ri wkh skhqrphqrq pd|
qrw eh wkh fulwlfdo yduldeoh h{sodlqlqj lwv fxuuhqw h{lvwhqfh1 Lw pd| eh wkdw d
oltxlglw| vtxhh}h zdv wkh nh| idfwru wkdw fdxvhg hqwhusulvhv wr vzlwfk wr eduwhu/
exw rxu hylghqfh lqglfdwhv wkdw �qdqfldo vwulqjhqf| lv qrw wkh nh| idfwru h{sodlqlqj
lwv fxuuhqw xvh1 Wkh fdxvh � d oltxlglw| vtxhh}h � pd| eh wkh vkrfn wkdw sxvkhv wkh
hfrqrp| lqwr d qhz/ eduwhu htxloleulxp1 Rqfh wkh hfrqrp| lv lq wkdw htxloleulxp
wkh devhqfh ri wkh lqlwldo fdxvh pd| eh luuhohydqw iru eduwhu*v shuvlvwhqfh1

Rxu uhvxowv frqfhuqlqj wkh uhodwlrqvkls ehwzhhq eduwhu dqg frqfhqwudwlrq �
eduwhu lv pruh olnho| zlwk kljkhu pdunhw frqfhqwudwlrq � udlvhv d vlplodu lvvxh1 Li
eduwhu lv h{sodlqhg e| d kljk frqfhqwudwlrq ri pdunhw srzhu/ zk| lv lw revhuyhg
lq Uxvvld dqg lv yluwxdoo| qrq0h{lvwhqw lq rwkhu hfrqrplhvB Rqh dqvzhu wr wklv
txhvwlrq zrxog eh wkdw lq Uxvvld pdunhwv duh pruh frqfhqwudwhg wkdq lq rwkhu
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hfrqrplhv1 Wklv fodlp lv zhoo0dffhswhg e| wkh jhqhudo sxeolf dqg srolf|pdnhuv
exw lw lv qrw vxssruwhg e| gdwd +vhh ^6` dqg ^5` ,1 Rxu prgho pd| r�hu dqrwkhu
h{sodqdwlrq1 Dv zh kdyh vhhq/ iru vrph ohyhov ri frqfhqwudwlrq wkhuh pd| eh wzr
vwdeoh htxloleuld= rqh zlwk eduwhu dqg rqh zlwkrxw eduwhu1

Wkhuhiruh zh pd| kdyh sdwk0ghshqghqfh ru wkh vr0fdoohg k|vwhuhvlv h�hfw1 Lq
4<<8/ d oltxlglw| vkrfn kdv wkurzq wkh hfrqrp| lqwr d kljk eduwhu vwdwh1 Vlqfh
wkdw wlph/ sulfh  h{lelolw| vkrxog kdyh uhvwruhg htxloleulxp ohyho ri uhdo prqh|
vwrfn1 Krzhyhu wkh uhdo prqh| vxsso| lv qrz wzr0wkuhh wlphv dv orz dv lw xvhg wr
eh1 Lq whupv ri Srowhurylwfk +4<<;,/ Uxvvldq hfrqrp| lv lq wkh lqvwlwxwlrqdo wuds
ri eduwhu1

Wkh pxowlsoh htxloleuld dujxphqw lv udwkhu frpprq lq prghuq olwhudwxuh rq
wudqvlwlrq dqg ghyhorsphqw1 Lw lv edvlfdoo| wkh hvvhqfh ri vr0fdoohg *srvw0Zdvklqjwrq
frqvhqvxv* wkdw lv judgxdoo| uhsodflqj wkhZdvklqjwrq frqvhqvxv rq hfrqrplf wudq0
vlwlrq1 Wkh srvw0Zdvklqjwrq frqvhqvxv vwdwhv wkdw lqvwlwxwlrqv pdwwhu d juhdw ghdo
iru wudqvlwlrq dqg pd| idlo wr hphujh vsrqwdqhrxvo|1 Jryhuqphqw vkrxog lqwhuyhqh
wr surprwh jrrg lqvwlwxwlrqv/ rwkhuzlvh wkh hfrqrp| zloo �qg lwvhoi lq d orz0ohyho
htxloleulxp1 Krzhyhu/ zkdw rxu prgho vxjjhvwv lv qrw vlpso| d uhvwdwhphqw wkdw
Uxvvld pd| eh lq d orz0ohyho htxloleulxp1 Zh kdyh vkrzq wkdw dw vrph ohyho
ri frpshwlwlyhqhvv wkh eduwhu htxloleulxp glvdsshduv dqg lqgxvwu| mxpsv wr wkh
qr0eduwhu htxloleulxp1 Wklv dujxphqw vxjjhvwv qrq0wulyldo srolf| lpsolfdwlrqv1 Lq
rughu wr uhgxfh eduwhu/ jryhuqphqw vkrxog surprwh frpshwlwlrq1 Pruhryhu/ hyhq
li frpshwlwlrq srolf| pd| kdyh kdg olwwoh h�hfw rq eduwhu vr idu/ wklv grhv qrw phdq
wkdw wkh jryhuqphqw vkrxog qhfhvvdulo| jlyh xs1 Rxu prgho +dqg wkh hpslulfdo
dqdo|vlv, vxjjhvwv wkdw eduwhu pd| idoo gudpdwlfdoo| zkhq d fhuwdlq wkuhvkrog ohyho
ri frpshwlwlrq lv dfklhyhg1

81 Qhwzrunv

Rqh ri wkh prvw lqwhuhvwlqj dvshfwv ri eduwhu lq Uxvvld lv lwv pxowlodwhudo qdwxuh16:

Prvw eduwhu lv qrw elodwhudo1 Udwkhu/ hqwhusulvhv duh w|slfdoo| hpehgghg lq d
qhwzrun ^48`1 Dv dq lqflvlyh uhsruw iurp d ohdglqj Uxvvldq hfrqrplfv uhvhdufk
lqvwlwxwh/ wkh Lqvwlwxwh iru wkh Hfrqrp| lq Wudqvlwlrq +LHW,/ qrwhg=

Wkh eduwhu fkdlq lwvhoi wxuqhg rxw wr eh d vshfldo nlqg ri frqvxphu
ri wkh rxwsxw1 Exw lwv qhhgv gl�huhg iurp wkh qhhgv ri oltxlg gh0
pdqg1 Wkh eduwhu fkdlqv iuhtxhqwo| uhplqghg rqh ri wkh *surgxfwlrq
iru surgxfwlrq*v vdnh* ri wkh ^Vrylhw` sodqqhg hfrqrp|/ zkhq d txdvl0
frrshudwlrq jdyh ulvh wr forvhg dxwrqrprxv v|vwhpv wkdw vhuyhg rqo|
wkhpvhoyhv1 Lq d qxpehu ri hqwhusulvhv zklfk zh vxuyh|hg/ wkh vkduh

6:Wklv srlqw zdv �uvw hpskdvl}hg lq ^45` dqg ^46`1
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ri rxwsxw qhfhvvdu| vlpso| wr vxssruw wkh yldelolw| ri wkh fkdlq lwvhoi
zdv dv kljk dv 63 shufhqw1

Wkh LHW zhqw rq wr frqfoxgh wkdw wkh jurzwk ri eduwhu/ hvshfldoo| pxowlodwhudo
eduwhu/ kdg qrw rqo| txdqwlwdwlyh exw dovr txdolwdwlyh ihdwxuhv1 �Lq vhyhudo ri wkh
hqwhusulvhv zh vwxglhg lq wkh sdvw wzr |hduv ^4<<804<<9`/ zh vdz d jurzwk lq
surgxfwlrq qrw ri oltxlg rxwsxw ^rxwsxw wkdw frxog eh vrog iru fdvk` exw ri rxwsxw
wkdw hqmr|hg ghpdqg lq wkh eduwhu vfkhphv1� Wkh wdvn ri �qglqj surgxfwv wkdw
zrxog eh dffhswdeoh wr wkh srzhu frpsdqlhv ehfdph sdudprxqw1 Lw frpshoohg
pdq| hqwhusulvhv wr vkliw wkh vwuxfwxuh ri wkhlu rxwsxw qrw wrzdugv wkh uhdo pdunhw/
exw lq wkh dwwhpsw wr vdwlvi| gluhfwo| ru lqgluhfwo| wkh udwkhu vshfl�f qhhgv ri wkh
qdwxudo prqrsrolhv1 Wklv fuhdwhg wkh frqglwlrqv iru wkh h{dfw rssrvlwh ri pdunhw
uhvwuxfwxulqj�dq dgmxvwphqw dzd| iurp wkh pdunhw1

Dv eduwhu vsuhdg rxwvlgh ri wudglwlrqdo pxowlodwhudo fkdlqv dqg ehjdq wr hp0
sor|hg zlwk qrq0wudglwlrqdo fxvwrphuv/ wkh txdolw| ri wkh jrrgv h{fkdqjhg ghwh0
ulrudwhg1 Hqwhusulvhv idfh wzr sulfhv iru wkhlu surgxfw= d eduwhu sulfh dqg d fdvk
sulfh1 Jlyhq wkh eldv lq Uxvvldq odz djdlqvw fdvk glvfrxqwv/ hqwhusulvhv fkrrvh lq0
vwhdg wr surylgh orzhu txdolw| jrrgv lq h{fkdqjh iru eduwhu/ zkloh uhvhuylqj ehwwhu
txdolw| surgxfwv iru fdvk vdohv1

Rqh uhvxow ri wkh surolihudwlrq lq eduwhu zdv d fxulrxv lqyhvwphqw �errp�
dprqj wkh ohdvw olnho| fdqglgdwhv1 Rqh hfrqrplfv zhhno| zurwh= �Rqh fdq re0
vhuyh d sdudgr{lfdo sdwwhuq= wkh zruvh wkh hqwhusulvh*v hfrqrplf frqglwlrq 111/ wkh
kljkhu lwv ohyho ri lqyhvwphqw *dfwlylw|*1� Wkh vroxwlrq wr wklv dssduhqw ulggoh/
wkh| h{sodlqhg/ zdv wkdw wkhvh zhdn hqwhusulvhv/ vxuylylqj wkurxjk wkh v|vwhp ri
eduwhu dqg r�vhwv/ hqghg xs uhfhlylqj kxjh dprxqwv ri vrph ri wkh prvw srsxodu
eduwhudeoh jrrgv�frqvwuxfwlrq pdwhuldov ri ydulrxv nlqgv�zklfk wkh| wkhq kdg
wr sxw wr xvh e| exloglqj vrphwklqj ru rwkhu1 Dv d uhvxow/ durxqg 93 shufhqw
ri fdslwdo lqyhvwphqw lv frqvwuxfwlrq ri qhz uhvlghqwldo dqg surgxfwlrq exloglqjv1
Exw wkh| duh qhyhu �qlvkhg1 �Xqghu frqglwlrqv ri wkh wudglwlrqdo Uxvvldq sudfwlfh
ri frqvwuxfwlrq ghod|v/ ^wkhvh lqyhvwphqw surmhfwv` kdyh d }hur ru hyhq qhjdwlyh
hfrqrplf h�hfw1� Lq whupv ri hfrqrplf h!flhqf|/ wkh rqo| frqvrodwlrq lv wkdw
d vxevwdqwldo sruwlrq ri wkh frqvwuxfwlrq pdwhuldov gholyhuhg wr wkh frqvwuxfwlrq
vlwhv gr hqg xs lq vrfldoo| xvhixo surmhfwv/ doehlw wkurxjk loohjdo fkdqqhov/ vlqfh
wkh| duh sloihuhg e| zrunhuv dqg xvhg wr exlog jdudjhv ru gdfkdv iru wkhpvhoyhv
ru wkhlu iulhqgv dqg qhljkeruv1

Dq lpsruwdqw lpsolfdwlrq ri wkh qhwzrun fkdudfwhu ri eduwhu lv wkdw d klvwru|
ri uhodwlrqvklsv lv lpsruwdqw wr vxssruw wkhvh wudqvdfwlrqv 1 Ehfdxvh uhvwuxfwxulqj
riwhq lqyroyhv fkdqjhv lq vxssolhuv dqg fxvwrphuv/ eduwhu pd| zhdnhq lqfhqwlyhv
wr uhvwuxfwxuh ^46`1 Eduwhu pd| wkxv eh d irufh �frqvhuylqj� uhodwlrqvklsv dprqj
hqwhusulvhv1 Dxnxwvlrqhn ^4` dovr �qgv wkdw rog olqnv sod| d vljql�fdqw uroh lq
eduwhu uhodwlrqvklsv1 Wkh hphujhqfh ri vshfldol}hg lqwhuphgldulhv dqg wkh vxuylydo
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ri Vrylhw lqgxvwuldo olqnv frxog dgg xs wr d �orfn0lq� h�hfw/ zklfk khosv shushwxdwh
eduwhu16; Wkh hpslulfdo hylghqfh lv frqvlvwhqw zlwk wklv k|srwkhvlv1

91 Lpsolfdwlrqv ri Eduwhu

Eduwhu lv fohduo| fkrvhq e| hqwhusulvhv wr uhgxfh wkh frvw ri pdnlqj wudqvdfwlrqv1
Qrqhwkhohvv/ wkh zlghvsuhdg xvh ri eduwhu kdv lpsolfdwlrqv iru wkh hfrqrp|1 Wklv
lv hvshfldoo| wuxh li eduwhu lv xvhg dv d phdqv ri hydglqj exgjhw frqvwudlqwv/ dv lq
wkh yluwxdo hfrqrp| dujxphqw1

Wkh prgho lq Jdgg| dqg Lfnhv ^;` lpsolhv wkdw vrph pdqdjhuv zloo fkrrvh
wr lqyhvw wkhlu h�ruw dqg fdslwdo lq uhvwuxfwxulqj zkloh wkh rwkhuv zloo lqyhvw lq
uhodwlrqvkls fdslwdo1 Wkh odwwhu sd|v r� lq ehwwhu qhwzrun fdslwdo dqg wkhuhiruh
orzhu frvwv ri eduwhu1 Wkh fkrlfh ehwzhhq wkh wzr w|shv ri lqyhvwphqwv ghshqgv
rq wkh qdwxuh ri wkh hqwhusulvh*v lqlwldo frqglwlrqv1 Vlqfh pdqdjhuldo h�ruw +wlph,
lv vfdufh/ wkh prgho lpsolhv wkdw zh vkrxog revhuyh d qhjdwlyh fruuhodwlrq ehwzhhq
uhvwuxfwxulqj dqg eduwhu1 Wklv zrxog eh dq lpsruwdqw lpsolfdwlrq ri eduwhu= lw
hqdeoh hqwhusulvhv wr ghod| uhvwuxfwxulqj1

Wkh k|srwkhvlv wkdw zh zlvk wr whvw lv wkdw hqwhusulvh gluhfwruv/ vxfk dv Ljru/
lqyhvw lq uhodwlrqdo fdslwdo ru uhvwuxfwxulqj/ dqg wkdw eduwhu lv xvhg dv dq vwudwhj|
wr dyrlg uhvwuxfwxulqj1 Dw dq| srlqw lq wlph/ wkh hqwhusulvh kdv dq lqkhulwhg ohyho
ri uhodwlrqdo fdslwdo1 Jlyhq wkdw/ wkhuh lv vrph rswlpdo ohyho ri eduwhu iru wkh
hqwhusulvh1 Li wkh gluhfwru qrz fkrrvhv wr lqyhvw lq uhodwlrqdo fdslwdo wkh rswlpdo
ohyho ri eduwhu vkrxog lqfuhdvh16< Exw juhdwhu lqyhvwphqw lq uhodwlrqdo fdslwdo
phdqv ohvv lqyhvwphqw lq uhvwuxfwxulqj1 Vr uhvwuxfwxulqj vkrxog eh dvvrfldwhg
zlwk d ghfuhdvh lq eduwhu1 Khqfh/ wkh hpslulfdo suhglfwlrq lv wkdw uhvwuxfwxulqj
lv lqyhuvho| uhodwhg wr wkh fkdqjh lq eduwhu173 Zh r�hu vrph hpslulfdo hylghqfh
rq wklv uhodwlrqvkls174 Dv d sur{| iru uhvwuxfwxulqj zh wdnh wkh fkdqjh lq oderu
surgxfwlylw| lq wkh �up lq 4<<: uhodwlyh wr 4<<91 Zh wkhq uhjuhvv wklv sur{| rq
wkh fkdqjh lq wkh ohyho ri eduwhu iurp 4<<9 wr 4<<:1 Rxu edvlf htxdwlrq lv=

,,Rb.� ' kf n k�,,RbS� n k2EKb.� � KbS��� +914,

6;Wklv lv vwxglhg/ dprqj rwkhuv/ e| ^47`1
6<Lq whupv ri wkh prgho lq ^;` wkh fdvk frqvwudlqw ri wkh hqwhusulvh zrxog elqg dw d orzhu ohyho

ri fdvk vdohv li wkh dprxqw ri uhodwlrqdo fdslwdo lqfuhdvhv1
73D pruh lghdo whvw/ shukdsv/ zrxog uhjuhvv wkh fkdqjh lq oderu surgxfwlylw| rq wkh fkdqjh

lq eduwhu iurp dq hduolhu shulrg/ vd| 4<<51 Hqwhusulvhv wkdw lqyhvwhg lq uhodwlrqdo fdslwdo zrxog
kdyh d odujh lqfuhdvh lq eduwhu vlqfh wkhq/ frpsduhg zlwk rwkhu hqwhusulvhv1 Odfnlqj gdwd iru
wklv hduolhu shulrg/ zh hvwlpdwhg wkh htxdwlrq lq wkh wh{w1

74Qrwh wkdw zh duh qrw whvwlqj zkhwkhu lqfuhdvhg eduwhu fdxvhv ohvv uhvwuxfwxulqj1 Udwkhu zh
duh dqdo|}lqj zkhwkhu lqfuhdvhg eduwhu dqg ohvv uhvwuxfwxulqj duh dvvrfldwhg1
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Wdeoh 914= Uhvwuxfwxulqj dqg Eduwhu1 Wkh ghshqghqw yduldeoh lv wkh orj ri oderu
surgxfwlylw| lq 4<<:1

vwdqgdug huuruv lq sduhqwkhvhv
+4, +5, +6, +7, +8,

,,RbS�
31:;---
+3138,

31;;---
+3137,

31;3---
+3139,

31:;---
+3139,

31:;---
+3139,

Kb.� � KbS�
03175--
+314:,

Kb.�
03145
+3145,

03166
+3156,

03185--
+3153,

KbS�
03148
+3149,

3165
+3154,

3168-
+314<,

RoJs�|bS�
31;6---
+3146,

316;---
+313<,

3187---
+3144,

31;7---
+3146,

r�5ebS�
313<---
+3136,

313;---
+3135,

313;--
+3136,

313<---
+3136,

SJ?r|
31<4--
+3174,

3139
+3166,

31;9
+3178,

31:<-
+317:,

4136--
+3175,

� 483 677 594 483 483
-2 31;6 31;3 31:5 31:: 31;6

Zh dovr hvwlpdwh wkh htxdwlrq zlwk vl}h dqg wkh udwlr ri jurvv sur�wv wr vdohv dv
uhjuhvvruv175 Dv lv hylghqw lq Wdeoh 914 wkh uhvxowv duh urexvw wr wkh lqfoxvlrq ri
wkhvh yduldeohv1

Rxu edvh vshfl�fdwlrq iru htxdwlrq +914, lv jlyhq lq froxpq +4, ri Wdeoh 9141
Lw lv lqwhuhvwlqj/ krzhyhu/ wr fkhfn zkhwkhu lw lv wkh ohyho/ udwkhu wkdq wkh fkdqjh
lq wkh ohyho/ ri eduwhu wkdw lv fulwlfdo1 Zh whvw wklv lq wkh uhpdlqlqj froxpqv
ri wkh wdeoh1 Wkh hvwlpdwhv lqglfdwh wkdw ohyhov ri eduwhu duh qrw vwdwlvwlfdoo|
vljql�fdqw zkhq lqwurgxfhg vhsdudwho|/ dqg wkdw lw lv wkh gl�huhqfh wkdw pdwwhuv176

Wklv suhvxpdeo| iroorzv iurp wkh idfw wkdw zh duh phdvxulqj surgxfwlylw| lq
4<<: uhodwlyh wr 4<<91 Rxu uhvxowv vxjjhvw wkdw lw lv suhflvho| wkrvh hqwhusulvhv

75Zh phdvxuh vl}h e| wkh orj ri vdohv1 Wklv suhvhqwv d sureohp ehfdxvh li eduwhu lv xvhixo lq
lq dwlqj uhyhqxhv rxu phdvxuh ri surgxfwlylw| zloo eh ryhuvwdwhg1 Exw qrwlfh wkdw wkh gluhfwlrq
ri wklv eldv jrhv djdlqvw rxu pdlqwdlqhg k|srwkhvlv/ pdnlqj lw kdughu wr uhmhfw wkh qxoo1 D
vlplodu sureohp pd| eh suhvhqw zlwk uhvshfw wr sur�wv1 Zh dovr hvwlpdwhg wkh htxdwlrq zlwk
sur�wv uhsodfhg e| frvwv1 Wklv glg qrw fkdqjh dq| uhvxowv/ dv lq rxu gdwd vhw wkh fruuhodwlrq
ehwzhhq +wkh orj ri, vdohv dqg +wkh orj ri, frvwv lv yhu| kljk +31<;<,1

76Wkxv zkhq zh hqwhu e<9 dqg e<: vhsdudwho|/ wkh frh!flhqwv wdnh wkh rssrvlwh vljq dqg duh
vwdwlvwlfdoo| vljql�fdqw1
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zkhuh eduwhu kdv lqfuhdvhg ryhu wklv shulrg zklfk kdyh kdg wkh srruhvw hfrqrplf
shuirupdqfh phdvxuhg e| oderu surgxfwlylw|1

Zh kdyh dovr wulhg wr frqwuro iru lqgxvwu| dqg uhjlrqdo h�hfwv e| lqwurgxflqj
dssursuldwh gxpplhv lqwr rxu uhjuhvvlrq1 Vrph ri wkh lqgxvwu| dqg uhjlrqdo
gxpplhv zhuh vljql�fdqw exw wkhuh zdv qr fkdqjh lq wkh frh!flhqw rq wkh fkdqjh
lq eduwhu/ dqg wkh -2 lqfuhdvhg e| rqo| d qhjoljleoh dprxqw1 Khqfh/ wkh h�hfw ri
d fkdqjh lq wkh ohyho ri eduwhu rq wkh fkdqjh lq oderu surgxfwlylw| dsshduv wr eh
urexvw1

Wkh uhvxowv ri wkh dqdo|vlv duh frqvlvwhqw zlwk wkh dujxphqw wkdw eduwhu lv
dvvrfldwhg zlwk d odfn ri uhvwuxfwxulqj1 Lq rxu vdpsoh/ oderu surgxfwlylw| idoov
e| .I shu dqqxp1 Wkh yduldwlrq iurp wklv wuhqg lv qhjdwlyho| fruuhodwhg zlwk
fkdqjh lq eduwhu ohyho1 Rq dyhudjh/ dq lqfuhdvh ri vkduh ri eduwhu e| 4( ghfuhdvhv
surgxfwlylw| e| 316(1

Lq d jhqhudo htxloleulxp prgho ri wkh yluwxdo hfrqrp| Hulfvrq dqg Lfnhv ^9`
vkrz wkdw d �yluwxdo hfrqrp| wuds� pd| h{lvw/ zkhuh hqwhusulvhv uhixvh wr uhvwuxf0
wxuh1 Wklv dulvhv zkhq uhvwuxfwxuhg hqwhusulvhv gr qrw dfklhyh vx!flhqw lpsuryh0
phqwv lq h!flhqf| wr ryhufrph wkh fkhdshu sulfh ri hqhuj| wkdw uhvxowv iurp xvlqj
eduwhu1 Dv d uhvxow ri jryhuqphqw lqfhqwlyhv wkdw lqgxfh Jd}surp wr vxevlgl}h
hqhuj| wr fhuwdlq fxvwrphuv/ wkhuh lv mxvw wrr odujh d vxusoxv jhqhudwhg e| eduwhu
wr eh ryhufrph e| uhvwuxfwxulqj/ dw ohdvw zlwklq wkh erxqgv sodfhg rq wkh uhvwuxf0
wxulqj sdudphwhuv1 Qrwlfh wkdw wklv w|sh ri dujxphqw lv lpsolflw lq dqdo|vhv wkdw
suhvxph wkdw eduwhu lv xvhg dv d phdqv wr sulfh glvfulplqdwh dprqj xvhuv177 Wr
dyrlg kdylqj wr sd| wkh kljkhu sulfh wkh fxvwrphu pd| uhixvh wr vljqdo wkh delolw|
wr sd| d kljkhu sulfh178 Wklv lv dffrpsolvkhg e| uhixvlqj wr uhvwuxfwxuh1

Wkhuh zrxog vhhp wr eh pdq| rwkhu htxloleuld dovr1 Exw wkh uhvxow/ wkdw
�upv jdlqlqj iurp eduwhu zrxog uhixvh wr uhvwuxfwxuh/ vhhpv urexvw1 Rqo| li wkh
jryhuqphqw uhpryhv lwv lqfhqwlyhv iru eduwhu/ dqg2ru Jd}surp orvhv wkh delolw| wr
glvfulplqdwh dprqj xvhuv/ zrxog wkh lqfhqwlyhv wr uhvwuxfwxuh ehfrph grplqdqw
iru �upv lq eduwhu qhwzrunv1 Wklv wkhq srvhv d vxevwdqwldo eduulhu wr wkh vxffhvvixo
wudqvirupdwlrq ri wkh Uxvvldq hfrqrp|1

:1 Frqfoxvlrq

Eduwhu kdv lpsruwdqw lpsolfdwlrqv rq wkh wudqvsduhqf| ri wkh hfrqrp|1 Wkh sur0
olihudwlrq ri eduwhu lq Uxvvld kdv lqfuhdvhg wkh gl!fxowlhv iru rxwvlghuv wr prqlwru
hqwhusulvh ehkdylru1 Wklv zhdnhqv frusrudwh jryhuqdqfh e| pdnlqj lw hdvlhu iru
pdqdjhuv wr klgh lqfrph iurp wkh vkduhkroghuv ri wkh hqwhusulvh1 Lw dovr zhdnhqv
wkh surfhvv ri wd{ froohfwlrq/ dqg wkxv frqwulexwhv wr wkh �vfdo fulvlv ri wkh Uxvvldq

77Iru h{dpsoh/ ^43` dqg ^4:`1
78Wklv lv dqrwkhu h{dpsoh ri rxu dujxphqw derxw wkh hqgrjhqhlw| ri eduwhu1
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vwdwh1 E| pdnlqj wudqvdfwlrqv ohvv wudqvsduhqw lw zhdnhqv wkh uroh ri wkh exgjhw
frqvwudlqw lq jryhuqlqj hqwhusulvh ehkdylru1 Lqghhg/ lw pd| eh dujxhg wkdw wklv
lv dq lpsruwdqw prwlydwlrq iru sduwlflsdqwv wr xvh eduwhu1 Lq wklv zd| eduwhu kdv
kdg dq lqvlglrxv h�hfw rq rqh ri wkh nh| jrdov ri pdunhw uhirup= wr kdughq exgjhw
frqvwudlqwv dqg fuhdwh d irfxv rq wkh erwwrp olqh1

Zkdw lv fohdu lv wkdw ghprqhwl}dwlrq ri wkh Uxvvldq hfrqrp| lqyroyhv dq lq0
fuhdvh lq lglrv|qfudwlf h{fkdqjh1 Wkh whupv ri wudqvdfwlrqv ghshqg pruh rq zkr
wkh sduwlhv duh wkhq rq wkh lwhpv h{fkdqjhg1 Wkdw lv zk| qhwzrunv duh vr lp0
sruwdqw wr wkh lqvwlwxwlrq ri eduwhu1 Wklv lv dqrwkhu whqghqf| wkdw lv rssrvlwh wr
d fhqwudo jrdo ri pdunhw uhirup= wr lqfuhdvh wkh vfrsh ri �dup*v ohqjwk wudqvdf0
wlrqv1� Eduwhu dw rqh ohyho dsshduv wr eh d vxuylydo phfkdqlvp xvhg e| hqwhusulvhv
wr dyrlg wkh frvwv ri uhvwuxfwxulqj1 Rqfh lw kdv ehfrph zlghvsuhdg/ krzhyhu/ lw
dovr ehfrphv d vwudwhj| xvhg e| hqwhusulvhv wr lpsuryh wkhlu �qdqfldo +lqwhusuhwhg
eurdgo|, srvlwlrq1 Wklv lv zk| wkh eduwhu htxloleulxp pd| eh vr gl!fxow wr euhdn
rxw ri1 Rqfh wkh hfrqrp| vhwwohv lqwr d eduwhu htxloleulxp lw fdqqrw eh eurnhq
vlpso| e| vkxwwlqj grzq wkh orvvpdnhuv1

Rxu hpslulfdo uhvxowv duh frqvlvwhqw zlwk erwk dvshfwv ri eduwhu= dv d vxuylydo
vwudwhj| dqg d vwudwhj| wr uhgxfh wkh sd|phqw iru lqsxwv1 Wkh lqyhuvh uhodwlrq0
vkls ehwzhhq eduwhu dqg uhvwuxfwxulqj srlqwv wr wkh uroh ri vxuylydo179 Exw wkh
zlghvsuhdg qdwxuh ri eduwhu lv dovr vxssruwhg e| rxu lqdelolw| wr �qg d uhodwlrq0
vkls ehwzhhq eduwhu dqg oltxlglw|1 Pruhryhu/ rxu uhvxowv rq pdunhw srzhu dqg
eduwhu ghprqvwudwh krz eduwhu fdq ehfrph dq lqvwuxphqw xvhg wr lqfuhdvh sur�wv
iurp wudqvdfwlrqv1 Wkh idfw wkdw pxowlsoh phfkdqlvpv duh dw zrun lq jhqhudwlqj
eduwhu vxjjhvwv wkdw wkhuh duh qr vlpsoh phdqv ri h{wulfdwlqj wkh hfrqrp| iurp
wklv suhglfdphqw1

Uhihuhqfhv

^4` Dxnxwvlrqhn/ Vhujhl1 �Eduwhu lq Uxvvldq Lqgxvwu|�/ Yrsurv| Hfrqrplnl/ 4<<;1

^5` Eurzq/ Dqqhwwh dqg M1 Gdylg Eurzq1 �Wkh Hyroxwlrq ri Pdunhw Vwuxfwxuh
lq Uxvvld= Lpsolfdwlrqv iru Frpshwlwlrq�/ Plphr/ Vwrfnkrop Vfkrro ri Hfr0
qrplfv/ 4<<;1

^6` Eurzq/ Dqqhwwh/ Eduu| Z1 Lfnhv/ dqg Udqgl U|whupdq/ �Wkh P|wk ri
Prqrsro|= D Qhz Ylhz ri Lqgxvwuldo Vwuxfwxuh lq Uxvvld/� Glvfxvvlrq Sdshu/
Wkh Zruog Edqn/ 4<<71

^7` Frppdqghu/ Vlprq dqg Fkulvwldq Pxpvvhq1 �Xqghuvwdqglqj Eduwhu lq Uxv0
vld�1 HEUG Zrunlqj Sdshu &6:/ 4<<;1

79Vhh dovr ^;` dqg vhyhuo ri wkh sdshuv lq wklv yroxph1
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^8` Hoolqjvhq/ Wruh1 �Sd|phqwv lq Nlqg�1 Vwrfnkrop Vfkrro ri Hfrqrplfv/ Zrun0
lqj sdshu &577/ 4<<;1

^9` Hulfvrq/ Ulfkdug H1/ dqg Eduu| Z1 Lfnhv/ D Prgho ri Uxvvld*v �Yluwxdo Hfrq0
rp|/� plphr Mxqh 4<<<1

^:` Iulheho/ Jxlgr dqg Vhujhl Jxulhy1 �Zk| Uxvvldq zrunhuv gr qrw pryh= Dw0
wdfkphqw ri zrunhuv wkurxjk sd|phqwv lq nlqg�1 Plphr/ UHFHS/ 4<<<1

^;` Jdgg|/ Fol�rug dqg Eduu| Z1 Lfnhv/ �Wr Uhvwuxfwxuh ru Qrw Wr Uhvwuxfwxuh=
Lqirupdo Dfwlylwlhv dqg Hqwhusulvh Ehkdylru lq Wudqvlwlrq�/ plphr/ SVX/
4<<;1

^<` Jdgg|/ Fol�rug dqg Eduu| Z1 Lfnhv/ �Uxvvld*v Yluwxdo Hfrqrp|/� Iruhljq
D�dluv/ yro1 ::/ 8/ Vhswhpehu2Rfwrehu 4<<;e1

^43` Jxulhy/ Vhujhl/ dqg Gplwu| Nydvry/ �Eduwhu lq Uxvvld= Wkh Uroh ri Pdunhw
Srzhu/� plphr/ Wkh Qhz Hfrqrplf Vfkrro/ Mxqh 4<<<1

^44` Jxulhy/ Vhujhl/ Ljru Srvshory dqg Gplwu| Vkdsrvkqln1 �D Jhqhudo Htxlole0
ulxp Prgho ri Uxvvld*v Yluwxdo Hfrqrp|= Wudqvdfwlrq Frvwv dqg Dowhuqdwlyh
Phdqv ri Sd|phqwv�1 Plphr/ Qhz Hfrqrplf Vfkrro/ 4<<;1

^45` Khqgoh|/ Ndwkhulqh/ Eduu| Z1 Lfnhv dqg Udqg| U|whupdq1 �Uhprqhwl}lqj
wkh Uxvvldq Hfrqrp|/� lq K1 J1 Eurdgpdq/ Hg1/ Uxvvldq Hqwhusulvh Uh0
irup= Srolflhv wr Ixuwkhu wkh Wudqvlwlrq/ Wkh Zruog Edqn/ Zdvklqjwrq/ GF/
Qryhpehu 4<<;1

^46` Lfnhv/ Eduu| Z1/ Shwhu Pxuuhoo dqg Udqgl U|whupdq/ �Hqg ri wkh WxqqhoB
Wkh H�hfwv ri Ilqdqfldo Vwdelol}dwlrq lq Uxvvld/� Srvw0Vrylhw D�dluv +iru0
phuo| Vrylhw Hfrqrp|,/ yro1 46/ 5/ Dsulo0Mxqh/ 4<<:1

^47` Ndxipdqq/ Gdqlho dqg Gdold Pdulq1 �Glvrujdql}dwlrq/ Ilqdqfldo Vtxhh}h dqg
Eduwhu�1 Zlooldp Gdylgvrq Lqvwlwxwh ZS&498/ Mxo| 4<<;1

^48` Ohghqhyd/ Dohqd/ dqg Sdxo Vhdeuljkw/ �Eduwhu lq Srvw0Vrylhw Vrflhwlhv= Zkdw
Grhv lw Orrn Olnh dqg Zk| Grhv lw PdwwhuB� sdshu suhvhqwhg wr Eduwhu lq
Srvw0Vrfldolvw Vrflhwlhv= D Frqihuhqfh dw Fdpeulgjh Xqlyhuvlw|/ Ghfhpehu
4<<;1

^49` Srowhurylwfk/ Ylfwru1 �Lqvwlwxwlrqdo Wudsv dqg Hfrqrplf Uhirupv�/ QHV
Zrunlqj Sdshu/ 4<<;1

^4:` Zrrgux�/ Gdylg/ Prqh| Xqpdgh= Eduwhu dqg wkh Idwh ri Uxvvldq Fdslwdo0
lvp/ Fruqhoo Xqlyhuvlw| Suhvv/ 4<<<1

5;



^4;` \dnryohy/ Dqguhl/ �Eodfn Fdvk Wd{ Hydvlrq lq Uxvvld= Lwv Irup/ Lqfhqwlyhv
dqg Frqvhtxhqfhv dw Ilup Ohyho/� plphr/ Kljkhu Vfkrro ri Hfrqrplfv/ 4<<<1

5<


