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Devwudfw

Lq dq dxwrfudf|/ wkh uxolqj holwh doorfdwhv uhvrxufhv wr xqsurgxfwlyh frqwhvw dfwlylwlhv

lq rughu wr surwhfw lwv srzhu1 Wklv sdshu hvwdeolvkhv wkdw d  dwwhu lqfrph glvwulexwlrq/

dqg d vorz�jurzlqj ru vkulqnlqj fdslwdo vwrfn/ dqg d ghfuhdvh lq wkh uhodwlyh vl}h ri wkh

zrunirufh lqfuhdvhv wkh olnholkrrg ri d ghflvlrq e| wkh uxolqj holwh wr qhjrwldwh d wudqvlwlrq wr

ghprfudf|1 Lq d prgho ri hfrqrplf frrshudwlrq dqg srolwlfdo frq lfw/ wkh orvvhv iurp fhglqj

frqwuro ryhu wkh wd{ udwh pd| eh orzhu wkdq wkh frvwv ri ghihqglqj plqrulw| sulylohjh1 Wkhvh

suhglfwlrqv duh hydoxdwhg lq wkh oljkw ri wkh Vrxwk Diulfdq dqg rwkhu uhfhqw wudqvlwlrqv1

�Xqlyhuvlw| ri Vrxwkhuq Fdoliruqld/ Vfkrro ri Lqwhuqdwlrqdo Uhodwlrqv/ YNF 663/ Xqlyhuvlw| Sdun/ Orv Dqjhohv/

FD <33;<033761 Hpdlo= eshwhuCxvf1hgx1 Skrqh= 546 :73 685</ Id{= 5460:75035;41
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LQVWLWXWLRQDO FKRLFH

Lq wkh uhfhqw shulrg zh kdyh zlwqhvvhg d zlghvsuhdg whqghqf| iru dxwkrulwduldq jryhuqphqwv

wr fkrrvh wr whuplqdwh wkhlu uxoh/ dqg qhjrwldwh d wudqvlwlrq wr ghprfudf|1 Kxqwlqjwrq*v �wklug

zdyh�  rzhg iurp Vrxwkhuq Hxursh lq wkh 4<:3v/ wkurxjk wkh Vrxwkhuq Frqh ri Odwlq Dphulfd

lq wkh hduo| 4<;3v/ lqwr Hdvwhuq Hxursh lq wkh odwh 4<;3v/ dqg klw Diulfd lq wkh hduo| 4<<3v

+Kxqwlqjwrq 4<<4,1 E| wkh hqg ri 4<<7/ ixoo| 78( ri vxe0Vdkdudq Diulfdq frxqwulhv kdg rewdlqhg

wkh plqlpdo dwwulexwhv ri ghprfudf| zlwk prvw ri wkhvh wudqvlwlrqv rffxuulqj lq wkh 8 |hduv

ehwzhhq 4<;< dqg 4<<7 +Eudwwrq 4<<:/ s1 :9,1

Pdq| ri wkhvh wudqvlwlrqv zhuh wkh rxwfrph ri d surfhvv ri edujdlqlqj dqg qhjrwldwlrq/ lq zklfk

frpshwlqj jurxsv irujhg sdfwv zklfk jryhuqhg wkh h{huflvh ri srolwlfdo srzhu1 Zkloh frpshwlqj

iru srolwlfdo srzhu dqg frqwuro ryhu wkh ghvljq ri qhz lqvwlwxwlrqv/ wkhvh jurxsv vlpxowdqhrxvo|

�fr0rshudwh� lq wkh hfrqrplf vskhuh/ hqjdjhg lq pxwxdoo| ehqh�fldo pdunhw edvhg h{fkdqjh1

Wklv lqwhudfwlrq lq erwk wkh hfrqrplf dqg srolwlfdo vskhuh vxjjhvwv wkdw srolwlfdo dqg hfrqrplf

rxwfrphv duh vlpxowdqhrxvo| ghwhuplqhg/ dqg wkdw wkh lqvwlwxwlrqdo htxloleulxp rxwfrph lv riwhq

vrph irup ri ghprfudf|1 Wklv kdv uhljqlwhg d ixqgdphqwdo lqwhuhvw lq wkh surfhvv ri ghprfud0

wl}dwlrq= krz dqg zkhq gr holwhv ghflgh wr qhjrwldwh d wudqvlwlrq wr ghprfudf|B Zkdw duh wkh

fuxfldo lqwhudfwlrqv ehwzhhq wkh srolwlfdo dqg hfrqrplf vskhuhv dqg krz gr wkh| lq xhqfh wkh

ghflvlrq wr ghprfudwl}hB

Wklv sdshu exlogv d vlpsoh prgho ri wkh ghflvlrq e| d uxolqj holwh wr ghprfudwl}h1 Wkh holwh/

zkloh kroglqj rqwr srzhu/ idfhv wkh wkuhdw ri dq lqvxuuhfwlrq wkdw pd| ohdg wr h{sursuldwlrq ri wkh

holwh*v surgxfwlyh dvvhwv1 Dv wklv frq lfw lqwhqvl�hv/ surwhfwlrq ri lwv srolwlfdo srzhu pd| ehfrph

surklelwlyho| h{shqvlyh1 D wudqvlwlrq wr ghprfudf| pd| lqfuhdvh wkh ghjuhh ri uhglvwulexwlrq

+dzd| iurp wkh holwh, exw pd| eh suhihudeoh wr dq h{shqvlyh surwudfwhg srzhu vwuxjjoh1 Wklv

ghflvlrq wr ghprfudwl}h lv vkrzq wr eh vljql�fdqwo| lq xhqfhg e| wkh lqfrph glvwulexwlrq/ wkh

vl}h ri wkh fdslwdo vwrfn dydlodeoh lq wkh hfrqrp|/ dqg wkh uhodwlyh vl}hv ri wkh frpshwlqj jurxsv1

Wkh suhglfwlrqv ri wkh prgho duh hydoxdwhg lq wkh oljkw ri wkh Vrxwk Diulfdq dqg d qxpehu ri

rwkhu uhfhqw wudqvlwlrqv wr ghprfudf|1
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GHPRFUDWL]DWLRQ DQG HFRQRPLF FRQGLWLRQV

Wkh ghedwh rq wkh uhodwlrqvkls ehwzhhq hfrqrplf frqglwlrqv +lqhtxdolw| lq sduwlfxodu,/ dqg

srolwlfdo uhjlph fkdqjh lv ghhs dqg orqj0vwdqglqj lq srolwlfdo vflhqfh1 Wkh pdmru fohdydjh lq wkhr0

ul}lqj wudqvlwlrq glylghv wkrvh zkr dujxh wkdw lpsuryhg hfrqrplf frqglwlrqv lqgxfh uhjlph wudq0

vlwlrq/ dqg wkrvh wkdw ylhz srolwlfdo uhjlphv dqg wkh wudqvlwlrqv ehwzhhq wkhp dv frqwlqjhqw rq

wkh vwudwhjlf lqwhudfwlrq e| srolwlfdoo| lq xhqwldo jurxsv zlwk gl�hulqj lqvwlwxwlrqdo dqg uhvrxufh

frqvwudlqwv1 Wkdw lv/ grhv ghprfudf| hphujh �qdwxudoo|� dqg lpshuvrqdoo| dv d frqvhtxhqfh

ri jurzwk dqg ghyhorsphqw/ ru grhv lw dulvh lqvwuxphqwdoo| dv dq rxwfrph ri wkh lqwhu0uhodwhg

ghflvlrqv dqg dfwlrqv ri lqglylgxdov dqg jurxsvB

Olsvhw +4<8<, vxjjhvwhg wkdw ghprfudf| lv uhodwhg wr hfrqrplf ghyhorsphqw/ d surfhvv whuphg

�prghuql}dwlrq�41 Wkh uhgxfwlrq lq lqhtxdolw| zdv suhvxphg wr sod| dq lpsruwdqw uroh= �D

vrflhw| glylghg ehwzhhq d odujh lpsryhulvkhg pdvv dqg d vpdoo idyruhg holwh zrxog uhvxow hlwkhu

lq roljdufk| +glfwdwruldo uxoh ri wkh vpdoo xsshu vwudwxp, ru lq w|udqq| +srsxoduo| edvhg glfwd0

wruvkls,� +s1 :8,1 D odujhu plggoh fodvv sod|v d plwljdwlqj uroh lq prghudwlqj frq lfw> lw lv deoh

wr uhzdug prghudwh dqg ghprfudwlf sdulwlhv dqg shqdol}h h{wuhplvw jurxsv +s1 ;6,/ zkhuhdv dq

horqjdwhg s|udplg lqfrph vwuxfwxuh surylghv ceohdn* frqglwlrqv iru shushwxdwlrq ri ghprfudf|�

+s1 434,1 Kxqwlqjwrq +4<<4, dqg Prruh +4<99, frqfxu zlwk wkh ylhz wkdw ghprfudf| lv wkh

surgxfw ri jurzwk dqg wkdw frqfhqwudwhg lqhtxdolwlhv pdnh ghprfudf| gl!fxow wr hvwdeolvk dqg

vxvwdlq1 Pruh uhfhqw vwuxfwxudolvwv vxfk dv Kxehu/ Uxhvfkpd|hu dqg Vwhskhqv +4<<6, dujxh wkh

hphujhqfh ri dq rujdql}hg zrunlqj fodvv dqg wkh zhdnhqlqj ri wkh odqgorug fodvvhv lv dvvrfldwhg

zlwk ghprfudwl}dwlrq1 Wkh  dwwhqlqj ri wkh lqfrph glvwulexwlrq phdqv d edodqfh ri fodvv srzhu/

dqg lqfuhdvhg gl!fxow| iru holwhv wr h{foxgh wkhp srolwlfdoo|1

Uxvwrz +4<:7, fulwlfl}hg wklv vwuxfwxudo dssurdfk wr ghprfudwl}dwlrq dv ehlqj ghwhuplqlvwlf=

qr djhqw lv dfwlyh lq eulqjlqj derxw wkh idoo ri dxwrfudf| dqg fkrrvlqj wr wdnh dfwlrqv lq idyru

ri ghprfudf|1 Lq frqwudvw wr wkh sdvvlyh ylhz wkdw wudqvlwlrqv wr ghprfudf| duh ghwhuplqhg e|

remhfwlyh frqglwlrqv/ d odwhu jhqhudwlrq ri vfkroduv kdv irfxvhg rq wkh fkrlfhv pdgh e| holwhv1

Zkhq frq lfwlqj holwhv yroxqwdulo| fkrrvh wr qhjrwldwh/ wkh rxwfrph lv riwhq dq djuhhphqw ru

�sdfw� zklfk gh�qhv d vhw ri uxohv wkdw jryhuq wkh h{huflvh ri srzhu gxulqj wkh wudqvlwlrq1

Su}hzruvnl +4<<4,/ iroorzlqj R*Grqqhoo dqg Vfkplwwhu +4<;9,/ dujxhv wkdw �doo wudqvlwlrqv wr
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ghprfudf| duh qhjrwldwhg>� ghprfudf| fdqqrw eh glfwdwhg � lw hphujhv iurp edujdlqlqj +s1

;3,51

Wklv �qhjrwldwhg wudqvlwlrq� dssurdfk uhmhfwhg Olsvhw*v prghuqlvw ylhz dqg zlwk lw/ frqvlg0

hudwlrq ri wkh lqfrph glvwulexwlrq61 Wkhuh uhpdlqv wkhuhiruh d sdudgr{= wkh prghuqlvwv dujxh

wkdw ghprfudf| hphujhv dv wkh lqfrph glvwulexwlrq  dwwhqv zlwk ghyhorsphqw> wkh qhjrwldwhg

wudqvlwlrq dujxphqw srlqwv wr dq lqfuhdvhg vxvfhswlelolw| wr ghprfudwl}dwlrq dv fdslwdo dffxpx0

odwlrq vorzv +ru d uhyhuvhv,/ dqg li lqfrph glvwulexwlrq lv uhohydqw/ ghprfudwl}dwlrq rffxuv zkhq

wkh glvwulexwlrq lv lqhjdolwduldq1

Wklv sdshu uhvroyhv wklv whqvlrq ehwzhhq wkhvh rssrvlqj ylhzv= erwk dujxphqwv duh +sduwldoo|,

fruuhfw1 Lw lv wkh fhqwudo sursrvlwlrq ri wklv sdshu wkdw d  dwwhu lqfrph glvwulexwlrq fhwhulv

sdulexv lqfuhdvhv wkh olnholkrrg ri d qhjrwldwhg wudqvlwlrq iurp dxwrfudf| wr ghprfudf|1 D

fruroodu| frqfhuqv hfrqrplf fulvlv= d vorz jurzlqj ru vkulqnlqj fdslwdo vwrfn ohdgv wr dq lqfuhdvhg

olnholkrrg ri ghprfudwlf wudqvlwlrq1 Hvvhqwldoo|/ zh surylgh d elgluhfwlrqdo olqn ehwzhhq wkh

prghuqlvwv* lqvlvwhqfh rq wkh lpsruwdqfh ri wkh  dwwhqlqj ri wkh lqfrph glvwulexwlrq/ zlwk wkh

qhjrwldwhg wudqvlwlrq ylhz wkdw lqglylgxdo ghflvlrq�pdnlqj dqg vhoi0lqwhuhvwhg dfwlrq ghwhuplqh

wkh wlplqj dqg qdwxuh ri wkh ghprfudwlf wudqvlwlrq1

Lqhtxdolw|

D qxpehu ri uhfhqw dxwkruv kdyh dgguhvvhg lqhtxdolw| dv d ghwhuplqdqw ri uhjlph fkdqjh lq

wkh frqwh{w ri dq holwh idfhg zlwk dq lqvxuuhfwlrqdu| wkuhdw1 Dfhprjox dqg Urelqvrq +5333,/

lq wkhlu dqdo|vlv ri wkh h{whqvlrq ri wkh iudqfklvh lq Hqjodqg dqg Jhupdq| lq wkh 4<wk fhqwxu|/

vxjjhvw wkdw wkh rqo| fuhgleoh frpplwphqw wr uhglvwulexwh +lq wkh irup ri dq hgxfdwlrq vxevlg|,

lv wr vkliw wkh lghqwlw| ri wkh phgldq yrwhu lq wkh gluhfwlrq ri wkh srru e| h{whqglqj wkh iudqfklvh1

Wkh| irfxv rq ghprfudf| dv d frpplwphqw ghylfh +gudzlqj rq Qruwk dqg Zhlqjdvw/ 4<;<, wr

d uhglvwulexwlyh vfkhph1 Iudqfklvh h{whqvlrq rffxuv zkhq lqhtxdolw| lv odujh hqrxjk wr pdnh

lqvxuuhfwlrq ydoxdeoh wr wkh srru +wkh| uhglvwulexwh e| irufh,/ dqg wkhuhiruh wkh uhyroxwlrqdu|

wkuhdw lv pdgh fuhgleoh1 Kljk lqhtxdolw| ohdgv wr iudqfklvh h{whqvlrq1 Wklv ylhz lv dowhuhg

vrphzkdw lq d odwhu zrun +Dfhprjox dqg Urelqvrq 4<<<,> kljko| xqhtxdo dxwrfudflhv gr qrw

ghprfudwl}h> dxwrfudwv uhsuhvv lqvwhdg1 Vlploduo|/ xqhtxdo ghprfudflhv pdnh wkh uhglvwulexwlyh
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exughq ri wkh ulfk vhyhuh/ ohdglqj wr wkh wkuhdw ri d frxs +ohg e| wkh ulfk,1 Lqhtxdolw| ohdgv

wr lqvwdelolw| dqg dzd| iurp ghprfudwl}dwlrq1 Lq erwk ri wkhvh sdshuv/ krzhyhu/ wkh wkuhdw ri

lqvxuuhfwlrq lv h{rjhqrxv/ dqg wkhuh lv qr frvw wr hlwkhu sduw| ri hlwkhu odxqfklqj d uhyroxwlrqdu|

dwwdfn ru wr ghihqg djdlqvw lw1 Lq wklv zrun/ zh irfxv rq wkh frvwv ri ghihqglqj dxwrfudf| dv d

fuxfldo hohphqw lq wkh ghflvlrq wr ghprfudwl}h17

Uhfhqw zrun e| Ihqj dqg ]dn +4<<<, dgguhvvhv erwk wkh uroh ri wkh lqfrph glvwulexwlrq dqg

wkh jurzwk ri wkh fdslwdo vwrfn dqg �qg vrph vxssruw iru wkh prghuql}dwlrq wkhvlv1 Wkh| whvw

d prgho wkdw suhglfwv wkdw kljkhu lqfrphv ohdg wr juhdwhu srolwlfdo dfwlylvp iru flylo olehuwlhv

+d qrupdo jrrg,1 Kljkhu lqfrphv krzhyhu/ phdq wkdw wkh rssruwxqlw| frvw ri uhyroxwlrqdu|

dfwlylwlhv lqfuhdvhv/ ohdglqj wr ohvv srolwlfdo dfwlylw|1 Li wkh zhdowk h�hfw grplqdwhv wkh zdjh

h�hfw/ +zklfk lv olnho| wr rffxu dv wkh hfrqrp| jurzv ulfkhu dqg dv lqfrph glvwulexwlrq ehfrphv

 dwwhu,/ wkhq wkhuh lv d juhdwhu whqghqf| iru ghprfudwl}dwlrq1 Wkh| �qg hylghqfh wkdw wkh

wudqvlwlrq wr ghprfudf| lv pruh olnho| wkh kljkhu lv shu fdslwd JGS/ dqg wkh pruh htxdo lv wkh

glvwulexwlrq ri zhdowk1

Uhvxowv frqvlvwhqw zlwk wkh qrwlrq wkdw ghprfudwl}dwlrq rffxuv zkhq lqfrph glvwulexwlrqv

duh  dwwhu duh irxqg e| Erxujxljqrq dqg Yhuglhu +5333,1 Li srolwlfdo sduwlflsdwlrq ghshqgv

rq wkh ohyho ri hgxfdwlrq/ dqg zkhuh wkh ohyho ri hgxfdwlrq kdv vwurqj hqrxjk h{whuqdo h�hfwv

+hgxfdwlqj wkh srru lv jrrg iru wkh surgxfwlylw| ri wkh ulfk,/ wkhq wkh ulfk pd| surylgh hgxfdwlrq

wr +vrph ri , wkh srru +wkhuhe| lqfuhdvlqj wkh srolwlfdo sduwlflsdwlrq ri wkh srru,1 Hgxfdwlqj

wkh srru lqfuhdvhv wkh vl}h srolwlfdo dfwlyh fodvv/ krzhyhu/ dqg uhgxfhv wkh srzhu ri wkh holwh1

Hgxfdwlrq wudqvihuv duh surylghg li wkh surgxfwlylw| jdlqv duh qrw zlshg rxw e| wkh dqwlflsdwhg

ixuwkhu uhglvwulexwlrq dzd| iurp wkh ulfk1 Khqfh uhglvwulexwlrq dqg ghprfudwl}dwlrq rffxuv li wkh

dqwlflsdwhg ixuwkhu uhglvwulexwlrq lv qrw wrr odujh/ l1h1 li wkh lqfrph gl�huhqwldo ehwzhhq ulfk dqg

srru lv qrw wkdw odujh1 Wklv uhvxow lv vlplodu lq  dyru wr wkh prgho ehorz= wkdw d fuxfldo frvw wr

wkh wudqvlwlrq lv wkh ghjuhh ri dqwlflsdwhg uhglvwulexwlrq dzd| iurp wkh ulfk diwhu wkh wudqvlwlrq1

D nh| glvwlqfwlrq ri wkh prgho suhvhqwhg ehorz lv wkdw lqvxuuhfwlrq ru uhyroxwlrq +dqg lwv gh0

whuuhqfh, uhtxluh uhvrxufhv wkdw frxog rwkhuzlvh kdyh ehhq sxw wr surgxfwlyh xvh1 Wkh olnholkrrg

ri d vxffhvvixo lqvxuuhfwlrq ghshqgv rq wkh uhodwlyh ohyhov ri uhvrxufhv ghglfdwhg wr frq lfw/ prg0

hoohg dv d frqwhvw 81 Wkh fkrlfh dfurvv uhjlphv lv pdgh e| dq holwh frqfhuqhg derxw wkh frvwv ri

frq lfw uhodwlyh wr wkh jdlqv iurp kroglqj srzhu1
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WKH FHQWUDO SURSRVLWLRQ

Frqvlghu wkh fkrlfhv wr eh pdgh e| wkh zhdowk| uxolqj plqrulw|= lw frpsxwhv wkh h{shfwhg

orvvhv dvvrfldwhg zlwk d ghprfudwlf wudqvlwlrq1 Jlyhq wkdw wkh phgldq yrwhu lv srru/ wkh h{shfwhg

wd{ udwh rq zhdowk ru lqfrph lv h{shfwhg wr eh kljkhu xqghu ghprfudf|1 Li wkhuh lv d ydvw

glvfuhsdqf| lq wkh ohyhov ri zhdowk/ vrph plqrulw| zhdowk zloo eh wd{hg dzd| ohdylqj d pruh

htxlwdeoh glvwulexwlrq dv ghvluhg e| wkh +srru, phgldq yrwhu1 Khqfh d plqrulw| zhdowk kroghu

zloo eh zloolqj wr vshqg vljql�fdqwo| wr suhyhqw d wudqvlwlrq wr ghprfudf|/ dqg wr hqvxuh wkh

vwdelolw| ri wkh dxwrfudwlf vwdwxv txr1 Li lqvwhdg/ wkh lqfrph glvwulexwlrq lv  dwwhu wr ehjlq zlwk/

wkh orvvhv dvvrfldwhg zlwk d ghprfudwl}dwlrq zloo qrw eh odujh1 Lq vxfk d vfhqdulr/ wkh plqrulw|

pd| ghflgh wkdw ghprfudwl}dwlrq zrxog eh suhihuuhg � wkh orvvhv dvvrfldwhg zlwk d kljkhu wd{

udwh pd| eh vpdoohu wkdq wkh frvwv ri vxssruwlqj wkh roljdufklf exuhdxfudf|1

Zkdw duh wkh frvwv ri kroglqj rq wr srzhuB Zkloh wkh plqrulw| pd| krog rqwr lwv zhdowk

dqg dyrlg frq�vfdwlrq dqg uhglvwulexwlrq zkloh lq srzhu/ wkh| pxvw/ vlpxowdqhrxvo|/ doorfdwh

sduw ri wklv zhdowk wr surwhfwlqj wkhpvhoyhv dqg wkh vwdwxv txr1 H{shqglwxuh rq d srolfh irufh

+wr hqvxuh wkdw wkh plqrulwlhv* surshuw| uljkwv uhpdlq vhfxuh,/ rq d ghihqvh irufh +riwhq xvhg wr

frqwuro wkh pryhphqw dqg dfwlylwlhv ri wkh pdmrulw| ri wkh srsxodwlrq dqg wr surwhfw ylwdo dvvhwv

djdlqvw dwwdfn,/ rq d exuhdxfudf| +wr pdqdjh frpsoh{ odzv jryhuqlqj rzqhuvkls dqg frqwuro ri

surgxfwlyh dvvhwv/ pryhphqw ri lwv vxemhfwv/ qrw wr phqwlrq dq lpsolflw lqfrph uhglvwulexwlrq

ghylfh � vkhowhuhg hpsor|phqw iru lwv udqnv, duh ylwdo wr surwhfw wkh uhjlph djdlqvw fodlpv rq lwv

zhdowk dqg iurp wkh ghpdqgv iru d wudqvlwlrq1

Vxfk dq hfrqrp|/ xqghu vwuhvv iurp lqwhuqdo frq lfw pd| �qg wkdw frqwlqxhg frqwhvw lv wrr

h{shqvlyh1 Wkh jdlq wr wkh plqrulw| holwh lv wkh holplqdwlrq ri wkh qhhg wr glvvlsdwh uhvrxufhv rq

xqsurgxfwlyh frqwhvw dfwlylwlhv/ hyhq wkrxjk frqwuro ryhu wkh wd{ udwh lv frqfhghg1

Lq shulrgv ri hfrqrplf fulvlv/ wkh fdslwdo vwrfn +uhodwlyh wr wkh oderu vxsso|, vkulqnv> wkhuh lv

ohvv iru wkh holwh wr surwhfw/ dqg ohvv uhvrxufhv duh dydlodeoh iru ghihqglqj wkh uhjlph1 Wudqvlwlrq

wkhq lv wkh udwlrqdo fkrlfh iru wkh dxwrfudwlf holwh hyhq dw kljkhu ghjuhhv ri lqfrph lqhtxdolw|1
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WKH PRGHO

Wkh sod|huv lq wklv jdph duh dq holwh +lqgh{hg ., zkr rzq ru frqwuro fdslwdo g +lq wkh

djjuhjdwh,/ dqg u � 2 lghqwlfdo zrunhuv E��/ hdfk ri zkrp rzq d xqlw ri oderu91 Wkh vl}h ri wkh

holwh lv qrupdol}hg wr xqlw| dqg doo zrunhuv ehkdyh lghqwlfdoo|1 Wkh djjuhjdwh oderu dydlodeoh lv

uc dqg wkh vl}h ri wkh srsxodwlrq lv � n u�

Wkh Hfrqrp|

Wkhuh lv vlqjoh frqvxpswlrq jrrg wkdw fdq eh surgxfhg xvlqj rqh ri wzr whfkqrorjlhv1 D

pdunhw whfkqrorj|/ zlwk vwdqgdug frqvwdqw uhwxuqv wr vfdoh 86Egcu6�/ zkhuh g lv wkh fdslwdo

hpsor|hg e| wkh holwh dqg u6 lv wkh oderu wlph doorfdwhg wr pdunhw surgxfwlrq e| zrunhuv/

dqg d qrq0pdunhw/ �vxevlvwhqfh� whfkqrorj| 8 r Eur� ' urc zkhuh ur lv wkh oderu doorfdwlrq wr

vxevlvwhqfh surgxfwlrq1 Ri frxuvh/ u6 n ur ' u� Wkh xqlwv ri wkh rxwsxw duh fkrvhq vxfk

wkdw lwv sulfh lv �c dqg wkhuhiruh wkh qrplqdo zdjh lv dovr 41 Wkh holwh uhfhlyh wkh uhvlgxdo

- Egcu6� ' 8 Egcu6� � u6 rqfh wkh ohyhov ri u6 dqg g duh fkrvhq1 Vlqfh wkh zdjh udwh lv

�{hg dw �c - Egcu6� fdq eh lqwhusuhwhg dv wkh udwlr ri holwh wr zrunhu lqfrph1 Zh zloo ghqrwh -

+zlwkrxw dujxphqwv, wr eh wkh ydoxh ri - Egcu6� zkhq doo uhvrxufhv duh rswlpdoo| hpsor|hg1

Dvvxpswlrq 4 Shu fdslwd holwh lqfrph lv odujhu wkdq shu fdslwd zrunhu lqfrph zkhq uhvrxufhv

duh ixoo| hpsor|hg/ l1h1 - : ��

Xwlolw| iru hdfk ri wkh sod|huv lv d ixqfwlrq ri frqvxpswlrq ri wkh surgxfhg jrrg=

�. ES.cg� ' S. dqg �� ES�c u�� ' S� iru � ' ����u +4,

Zrunhuv doorfdwh doo wkhlu oderu/ hlwkhu wr wkh �upv rzqhg e| wkh holwh ru wr wkh vxevlvwhqfh

dfwlylw|1 Wkh holwh krzhyhu/ fdq hpsor| wkhlu fdslwdo deurdg +fdslwdo  ljkw,/ dqg surgxfh �Eg�

xqlwv ri rxwsxw zkhq g xqlwv ri fdslwdo duh hpsor|hg deurdg1 Djdlq/ ghqrwh � +zlwkrxw dujx0

phqwv, wr eh wkh ydoxh ri �Eg� zkhq doo wkh holwh*v fdslwdo lv hpsor|hg deurdg1

Dvvxpswlrq 5 - : � : f�

Wkh uhwxuq wr fdslwdo grphvwlfdoo| lv kljkhu +lq jurvv whupv, wkdq wkdw dydlodeoh deurdg:/ erwk

ri zklfk duh srvlwlyh1

:



Dxwrfudf|

Dxwrfudf| lv fkdudfwhul}hg e| d uhjlph lq zklfk wkh holwh pdlqwdlqv rzqhuvkls dqg frqwuro ri

wkh dffxpxodwhg zhdowk dqg lqfrph/ exw pxvw doorfdwh vrph sruwlrq ri wkdw lqfrph wr surwhfwlqj

lwvhoi iurp dwwdfn1 Iru h{dpsoh/ uhvrxufhv fdq eh vshqw rq ghihqvh ru wkh srolfh1 Vlploduo|/ zrunhuv

doorfdwh sduw ri wkhlu uhvrxufhv wr frqwhvw dfwlylwlhv vxfk dv oderu vwulnhv/ flylo xquhvw/ dqg rwkhu

h{sursuldwlyh dfwlylwlhv1

Djjuhjdwh h{shqglwxuh rq frqwhvw2surwhfwlrq2plolwdu| e| wkh holwh lv 6c dqg e| hdfk zrunhu �

lv ?� zkhuh 6 dqg ?� duh phdvxuhg lq xwlolw| xqlwv1 Wkh djjuhjdwh doorfdwlrq e| doo zrunhuv wkhq

lv � '
Su

�'� ?�1 Ohw �3� '
S

� �'� ?��

Lq dgglwlrq/ wkh dxwrfudwlf holwh sodfh d vhfrqg exughq rq wkh zrunhuv= wkh vwdwh hqirufhv d

wd{ rq zrunhu*v hduqlqjv dw udwh @c dqg wkh uhyhqxhv froohfwhg dffuxh hqwluho| wr wkh holwh1 Wkh

dxwrfudwlf wd{ udwh lv erxqghg deryh e| �
2
�

Lq dq| shulrg zkhuh dxwrfudf| lv lq sodfh/ wkh holwh vx�huv wkh ulvn wkdw wkh lqvxuuhfwlrq lv

vxffhvvixo/ lq zklfk fdvh wzr fkdqjhv lq wkh uhjlph rffxu= Iluvwo|/ zrunhuv duh qr orqjhu uhtxluhg

wr sd| wkh dxwrfudwlf wd{/ +@ ' f, dqg vhfrqgo|/ d iudfwlrq ri wkh holwh*v uhvrxufhv lv h{sursuldwhg

dqg lv glvwulexwhg xqlirupo| dprqj wkh zrunhu srsxodwlrq1 Zh dvvxph wkurxjkrxw wklv sdshu

wkdw wkh holwh lv h{sursuldwhg hqwluho|1

Xqghu dxwrfudf| erwk zrunhuv dqg wkh holwh fkrrvh d ohyho ri h�ruw +krz pxfk fdslwdo g dqg

oderu u wr doorfdwh wr surgxfwlyh dfwlylw|, dqg d ohyho ri frqwhvw dfwlylw| +6 dqg ?� iru � ' ����u,1

Wkhvh fkrlfhv duh pdgh ehiruh wkh rxwfrph ri wkh frqwhvw +zkhwkhu wkh lqvxuuhfwlrq lv vxffhvvixo

ru qrw, lv nqrzq1 Jlyhq 6 dqg �c gh�qh R E6c�� ' �h dLqvxuuhfwlrq Xqvxffhvvixoo c dqg uhtxluh

R6 : fc R� 	 fc R66 	 f dqg R�� : f� Iru wudfwdelolw|/ zh zloo dvvxph d vshfl�f irup ri R G

R '
6

6n�

Li wkh lqvxuuhfwlrq lv xqvxffhvvixo/ wkh xwlolw| iru wkh holwh lv L. ES.cgc6� ' S. �6c dqg wkh

exgjhw frqvwudlqw idflqj wkh holwh lv S. � - n @u +wkh vxp ri lqfrph hduqhg iurp hpsor|lqj

fdslwdo dqg dsso|lqj wkh dxwrfudwlf wd{ wr oderu,1 Li wkhuh lv dq lqvxuuhfwlrq/ wkh holwh orvhv doo

wkh lqfrph dvvrfldwhg erwk zlwk wkh dxwrfudwlf wd{/ dqg dq| lqfrph jhqhudwhg iurp surgxfwlrq

+h{sursuldwlrq lv hqwluh,1 Xwlolw| xqghu dq lqvxuuhfwlrq lv L. ES.cgc6� ' f� Khqfh h{shfwhg

;



xwlolw| iru wkh holwh lv

L. Egc6� '
6

6n�
E-n @u�6� � +5,

Iru dq| zrunhu �/ wkh xwlolw| zkhq wkh lqvxuuhfwlrq lv xqvxffhvvixo lv L� ES�c u�� ' S� � ?� zlwk d

exgjhw frqvwudlqw ri S� � ��@( li wkh lqvxuuhfwlrq vxffhhgv/ wkh xwlolw| lv wkh vxp ri wkh zrunhu*v

h�ruw dqg d vkduh ri wkh h{sursuldwhg uhvrxufhv +ohvv wkdw zklfk zdv glvvlsdwhg lq frqwhvw,=

L� ES�c u�� ' ES� � ?�� n
�
u
E-�6� � Khqfh wkh h{shfwhg xwlolw| iru d zrunhu lv

L� Eu�c ?�� '
6

6n�3� n ?�
E�� @� ?�� n

�
�� 6

6n�3� n ?�

��
�� ?� n

�

u
E-�6�

�
+6,

Qdvk Htxloleulxp wr wkh Dxwrfudf| Jdph1�

Hdfk sod|hu fkrrvhv wkh dprxqw ri oderu ru fdslwdo wkh| sodq wr doorfdwh wr surgxfwlyh dfwlylwlhv/

dqg dq dprxqw ri uhvrxufhv wr eh doorfdwhg wr frqwhvw dfwlylw|1 Li wkh holwh hduqlqjv xqghu

dxwrfudf| h{fhhg wkh h�hfwlyh udwh wkdw fdq eh hduqhg deurdg/ lw zloo hpsor| doo lwv fdslwdo

grphvwlfdoo|1 Diwhu surgxfwlrq ghflvlrqv duh pdgh/ wkhq frqwhvw doorfdwlrqv duh ghwhuplqhg1

Dq htxloleulxp lv
�
Egc6� c iEuc ?��j��'�

�
zkhuh Egc6� dqg Euc?�� pd{lpl}h htxdwlrqv +5, dqg

+6, uhvshfwlyho|/ wdnlqj wkh ehkdylru ri wkh rwkhu sod|huv dv jlyhq1 Qrwlfh wkdw dprqj wkh

zrunhuv wkhuh lv d froohfwlyh dfwlrq sureohp> hdfk zrunhu doorfdwhv uhvrxufhv wr frqwhvw dzduh

ri wkh h{whuqdo h�hfwv ri lwv doorfdwlrq rq wkh ryhudoo suredelolw| ri dq lqvxuuhfwlrq dqg rq wkh

frqwulexwlrqv ri wkh rwkhu zrunhuv1 Uhodwlyh wr wkh �uvw ehvw/ wkhuh lv xqghudoorfdwlrq ri frqwhvw

h�ruw1 Wklv ri frxuvh zloo/ lq htxloleulxp/ uhgxfh wkh lqfhqwlyh wr ghprfudwl}h1

Wdnlqj wkh �uvw rughu frqglwlrqv +zlwk uhvshfw wr 6 dqg ?� , dqg wkhq uhvwulfwlqj rxu dwwhqwlrq

wr v|pphwulf htxloleuld +dsso|lqj � ' ?u ,/ zh rewdlq wkh uhdfwlrq ixqfwlrqv=

6 E� (-cuc @� '
s
� Eu@n-n���� +7,

� E6(-cuc @� '
�s
u

s
6 Eu@n-�6��6

Zh fdq sorw wkhvh lq E�c6� vsdfh/ dqg zh fdq �qg d xqltxh lqwhuvhfwlrq wkdw ghvfulehv wkh

Qdvk htxloleulxp/
� h�c h6�

wr wkh dxwrfudf| jdph +Iljxuh 4,1

d8UCL-. �M.-.o

Ohppd 4 Lq htxloleulxp wkh sruwlrq ri hdfk sod|huv* zhdowk doorfdwhg wr frqwhvw lv srvlwlyho|

uhodwhg wr wkh ghjuhh ri lqfrph lqhtxdolw|1

<



Surri1 Wkh Qdvk htxloleulxp lv irxqg e| vroylqj +7, iru 6 dqg � G
�h6c h��

' E^ Eu� E-n @u� c

o Eu� E-n @u�� c zkhuh o Eu� ' �
2

�
2nus
uEenu�

� �

�
dqg ^ Eu� '

s
o Eu� E� n o Eu�� � o Eu� c zlwk

^ Eu� 5 Efc �� c o Eu� 5 Efc �� ;u � 2�

Wkh htxloleulxp vwudwhjlhv duh olqhdu lq wkh holwh2zrunhu lqfrph udwlr -� Lq htxloleulxp/

wkh ghdgzhljkw orvv ri frq lfw lv wkh vxp ri wkh uhvrxufhv glvvlsdwhg e| erwk vlghv/ zklfk lv

E^ Eu� n o Eu�� E-n @u�1 Wkhvh uhvrxufhv pljkw rwkhuzlvh kdyh ehhq doorfdwhg wr frqvxpswlrq

dfwlylwlhv/ zklfk zrxog eh Sduhwr0suhihuuhg1 Wklv wkhuhiruh lv ]duwpdq*v +4<<4, �pxwxdoo| kxuwlqj

vwdohpdwh=� d Sduhwr0lqihulru Qdvk htxloleulxp wr d jdph wkdw lv lvrprusklf wr wkh �Sulvrqhu*v

Glohppd�1

Dv lqfrph lqhtxdolw| zruvhqv/ erwk sod|huv doorfdwh pruh uhvrxufhv wr frqwhvw lq htxloleulxp1

Dv - jhwv eljjhu/ zrunhuv kdyh pruh wr jdlq iurp d vxffhvvixo lqvxuuhfwlrq/ dqg htxlydohqwo|/

wkh holwh kdv pruh wr orvh � hdfk doorfdwhv pruh wr frqwhvw/ lqfuhdvlqj wkh vrfldo lqh!flhqf| dqg

uhvrxufh glvvlsdwlrq xqghu dxwrfudf|1

Vxevwlwxwlqj wkh htxloleulxp ydoxhv ri 6 dqg � lqwr htxdwlrq +5,/ wkh h{shfwhg xwlolw| ri wkh

holwhv xqghu dxwrfudf| lv

.L.
��|JSo@S+ ' ' Eu� E-n @u� +8,

zkhuh ' Eu� ' ^ Eu� �3^Eu�

^Eu�noEu�
5 Efc �� ;u � 2�

Ghprfudf|

Gh�qlwlrqv ri ghprfudf| derxqg lq wkh olwhudwxuh1 Wkh hohphqw ri wkh ghprfudwlf v|vwhp wkdw

lv wkh irfxv khuh lv wkh delolw| ri wkh yrwhuv wr uhtxluh jryhuqphqw wr xqghuwdnh d wd{dwlrq dqg

uhglvwulexwlrq vfkhph1 Zkloh ghprfudwlf vrflhwlhv kdyh pdq| rwkhu dwwulexwhv dqg lqvwlwxwlrqdo

sdudphwhuv/ pdq| ri zklfk pd| eh xqnqrzq +h{ dqwh, dqg duh dw ohdvw vxemhfw wr qhjrwldwlrq

gxulqj wkh wudqvlwlrq/ wkh sulpdu| frqfhuq iru wkh holwh frqwhpsodwlqj d ghprfudwl}dwlrq lv wkh orvv

ri wkh srzhu wr wd{ +ru suhyhqw h{fhvvlyh wd{dwlrq,1 Khqfh/ wkh ihdu holwhv idfh zkhq frqwhpsodwlqj

wkh wudqvlwlrq lv wkh ulvn wkdw h{ srvw/ wrr vpdoo d volfh ri vrflhwdo uhvrxufhv zloo eh dydlodeoh wr

wkhp lq d ghprfudf| uhodwlyh wr wkdw zklfk wkh| frxog surwhfw xqghu dxwrfudf|1

Xqghu d ghprfudwlf v|vwhp/ wkh jryhuqphqw xqghuwdnhv d srolf| ri wd{dwlrq�fxp�uhglvwulexwlrq1

Hdfk lqglylgxdo lv wd{hg dw udwh | 5 Efc �� rq lqfrph dqg uhfhlyhv lq uhwxuq d vkduh ri wkh jry0

43



huqphqw uhyhqxh r 5 Efc �� � Dv lq Phow}hu dqg Ulfkdug +4<;4,/ zh dvvxph wkdw doo uhyhqxhv duh

uhglvwulexwhg edfn wr wkh srsxodwlrq xqlirupo|= doo lqglylgxdov uhfhlyh wkh vdph volfh ri wkh slh1

Wkhuh duh jrrg uhdvrqv wr dvvxph oxps vxp wudqvihuv= vlpsolflw| dqg sduvlprq| duh dozd|v

sdudprxqw> olwwoh lv wr eh jdlqhg e| frqvlghulqj pruh frpsoh{ uhglvwulexwlrq vfkhphv1 Oxps

vxp wudqvihuv duh dovr qrq0glvwruwlrqdu|> lqglylgxdov pljkw prgli| wkhlu h�ruw ohyhov wr dyrlg

kljkhu wd{ udwhv ru orzhu uhglvwulexwlrq udwhv/ dqg zh gr qrw zdqw wkh uhvxowv ri wkh prgho wr

ghshqg rq wklv vwudwhjlf ehkdylru;1

Wkh jryhuqphqw*v exgjhw frqvwudlqw wkhq lv r E� n u� ' | E-n u�1 Wkh exgjhw frqvwudlqwv

qrz kdyh wklv irup= iru wkh holwh/ S. ' E�� |�-n r dqg iru dq| lqglylgxdo zrunhu S� ' �� |n r�

Hdfk sod|hu wdnhv wkh wd{ udwh dv jlyhq zkhq fkrrvlqj wkhlu oderu +ru fdslwdo, vxsso|/ exw grhv

wdnh lqwr dffrxqw wkh h�hfw ri wkhlu rzq oderu vxsso| ghflvlrq rq klv ru khu rzq wudqvihu1 Vlqfh

zrunhuv kdyh qr hpsor|phqw rswlrqv wkdw hvfdsh wd{dwlrq/ zrunhuv zloo r�hu doo wkhlu oderu dw

dq| wd{ udwh ohvv wkdq 41 Uhfdoo/ krzhyhu/ wkdw wkh rzqhuv ri fdslwdo fdq h{sruw wkhlu fdslwdo

dqg surgxfh �� Wklv rxwvlgh hpsor|phqw srvvlelolw| iru fdslwdo sxwv dq xsshu erxqg rq wkh

wd{ udwh wkdw d ghprfudwlf jryhuqphqw fdq lpsrvh1 Lq sduwlfxodu/ fdslwdo rzqhuv zloo hpsor|

doo wkhlu fdslwdo grphvwlfdoo| dv orqj dv | 	 �nu
u

-3�
-3�

zklfk elqgv +l1h1 �nu
u

-3�
-3�

	 �, zkhqhyhu

� : -nu
�nu

� Zh fdq zulwh wkdw wkh zrunhuv* oderu vxsso| ghflvlrq lv lqghshqghqw ri wkh wd{ udwh>

fdslwdo rzqhuv zloolqjqhvv wr lqyhvw grphvwlfdoo| lv d ixqfwlrq ri wkh grphvwlf wd{ udwh1 Khqfh -

fdq eh zulwwhq dv - E|� �

Gh�qh |g ' �nu
u

-3�
-3�

( wklv lv wkh pd{lpdo wd{ udwh dw zklfk wkh holwh zrxog eh zloolqj wr lqyhvw

grphvwlfdoo|1

Ohppd 5 Wkh ghprfudwlf wd{ udwh |( ' 4�? E|g c ��1

Surri1 Zh dvvxph wkdw wkh phgldq yrwhu lv d zrunhu/ ` 1 Khqfh wkh phgldq yrwhu fkrrvhv d

wd{ udwh wr pd{lpl}h

L6e_�@? ' S` vxemhfw wr S` ' �� |n r dqg r E� n u� ' | E- E|� n u�

zklfk lv htxlydohqw wr vroylqj

4@ 
|

�
�� |n

|

� n u
E- E|� n u�

�
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Wkh phgldq yrwhu lv d zrunhu> dq| zrunhu zloo zdqw fdslwdo0rzqhuv wr lqyhvw dqg wr wd{ wkhp/

zkloh nhhslqj wkh wd{ udwh rq wkh zrunhuv dv orz dv srvvleoh1 Li � : -nu
�nu

c wkhq wkh xsshu erxqg

rq wkh wd{ udwh lv |g�

|g ' @h}4@ 
|$|g

�
�� |n

|

� n u
E-n u�

�

Wkh �uvw rughu frqglwlrq ��n E-n u� �
�nu

' -3�
�nu

: f li dqg rqo| li - : �c wkdw lv li dqg rqo|

li shu fdslwd zhdowk ri wkh holwh lv odujhu wkdq dq| zrunhu*v/ zklfk iroorzv iurp Dvvxpswlrq 41 Li

� � -nu
�nu

/ wkhq doo fdslwdo lv lqyhvwhg grphvwlfdoo| dqg � ' @h}4@ |$�
�
�� |n |

�nu
E-n u�

�
�

Frpsohwh h{sursuldwlrq e| wkh zrunhuv ri wkh fdslwdo rzqhuv grhv qrw kdsshq xqghu ghprfudf|=

li wkh wd{ udwh lv wrr kljk/ wkh holwh zloo vkls lwv fdslwdo deurdg/ vkulqnlqj wkh slh iurp zklfk wd{

uhyhqxhv duh h{wudfwhg1 Lq prvw ghprfudflhv/ wkh pdmrulw| srru gr qrw/ dv d pdwwhu ri frxuvh/

wd{ wkh hqwluh zhdowk ri wkh plqrulw| ulfk +PfJxluh dqg Rovrq 4<<9,1 Qhyhuwkhohvv/ li iruhljq

uhwxuqv duh qrw kljk hqrxjk/ wkh grphvwlf ghprfudwlf jryhuqphqw fdq wd{ wkh hqwluh hduqlqjv

ri wkh fdslwdo rzqhuv/ dq dfwlrq wrohudwhg e| wkh rzqhuv ri fdslwdo dv orqj dv wkhlu vkduh ri wkh

jryhuqphqw slh wkdw lv uhglvwulexwhg edfn wr wkhp lv odujh hqrxjk1

Xqghu dxwrfudf|/ wkh holwh vhw wkh dxwrfudwlf wd{ udwh @( dq| wudqvlwlrq wr ghprfudf| lv fkdudf0

whul}hg khuh e| dq lqfuhdvh lq wkh wd{ udwh iurp }hur wr |g ru 4 iru wkh holwh/ dqg d fkdqjh iurp @ wr

|g iru zrunhuv1 Wklv fdswxuhv wkh jhqhudoo| dffhswhg skhqrphqrq wkdw dv wkh iudqfklvh kdv ehhq

h{whqghg lq wkh qlqhwhhqwk dqg wzhqwlhwk fhqwxulhv wr yrwhuv zlwk uhodwlyho| orzhu lqfrphv/ wkh

vl}h ri jryhuqphqw dqg wkh wd{ udwhv rq wkh lqfrphv ri wkh ulfk urvh +Phow}hu dqg Ulfkdug 4<;4,1

Qrwh wkdw li wkhuh lv dq| wkuhdw ri h{sursuldwlrq xqghu ghprfudf|/ wkh holwh fdq h{sruw wkhlu

fdslwdo> wklv pd| eh d vwurqj dvvxpswlrq/ exw lv fdswxuhv wkh zhoo0xqghuvwrrg qrwlrq wkdw h{fhv0

vlyh wdnlqjv e| jryhuqphqwv ohdgv wr dq xqzloolqjqhvv e| �upv wr lqyhvw1 H{sursuldwlrq ohdgv wr

hfrqrplf lqdfwlylw|1

Wkh uhwxuqv wr wkh holwh iurp ghprfudf| duh irxqg e| vxevwlwxwlqj wkh ydoxh ri wkh ghprfudwlf

wd{ udwh lqwr wkh xwlolw| ixqfwlrq ri wkh holwh xqghu wkh wd{0fxp0uhglvwulexwlrq vfkhph/ wr rewdlq

L.
(e6JSo@S+ ' 4@ 

�
� /

-n u

� n u

�
� +9,

Gh�qh -U vxfk wkdw � ' -Unu
�nu

c l1h1 -U ' �E� n u�� uc wkhq zh fdq zulwh
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L.
(e6JSo@S+ '

;?
= � iru - 	 -U

-nu
�nu

rwkhuzlvh
+:,

D VZLWFK LQ UHJLPHV

Frqvlghu qrz wkh jdph zkhuh dw wkh ehjlqqlqj ri wkh shulrg/ wkh plqrulw| uhjlph lv idfhg zlwk

d fkrlfh= ghprfudwl}h ru qrw1 Li wkh ghflvlrq lv pdgh wr shuvlvw zlwk dxwrfudf|/ wkh dxwrfudf|

jdph lv sod|hg/ dqg htxdwlrq +8, hvwdeolvkhv wkh h{shfwhg sd|r� wr wkh holwh ri L.
��|JSo@S+ '

' Eu� E-n @u� � Lqvwhdg/ li wkh uhjlph fkrrvhv wr ghprfudwl}h/ wkh ghprfudf| jdph lv wkhq

sod|hg/ dqg htxdwlrq +:, hvwdeolvkhv sd|r� L.
(e6JSo@S+ ' 4@ 

�
� /-nu

�nu

�
1

Wkhvh duh sorwwhg lq Iljxuh 51 Frqvlghu wkh xwlolw| ri wkh holwh xqghu hdfk uhjlph dv d ixqfwlrq

ri wkh uhodwlyh uhwxuqv -�

^ILJXUH 5 KHUH`

Wkh wzr gh�qlqj fkdudfwhulvwlfv ri ghprfudf| duh wkdw uhglvwulexwlrq rffxuv dqg wkhuh lv qr

uhvrxufh glvvlsdwlrq gxh wr frq lfw1 Dv d uhvxow/ lqfuhdvhg lqhtxdolw| lq erwk uhjlphv phdqv kljkhu

zhoiduh iru wkh holwh> |hw wklv zhoiduh ulvhv pruh vorzo| xqghu ghprfudf|/ vlqfh uhglvwulexwlrq judev

d vkduh ri wkh kljkhu lqfrph ri wkh holwh1 Qrwlfh wkdw li - ' fc +fdslwdo uhfhlyhv qr uhwxuq,/ wkh

dxwrfudw*v hduqlqjv duh phuho| d vkduh ri wkh dxwrfudwlf wd{ uhyhqxhv> xqghu ghprfudf|/ orz

grphvwlf lqfrph iurp fdslwdo phdqv wkdw fdslwdo rzqhuv h{sruw wkhlu fdslwdo dqg hduq � deurdg1

Sursrvlwlrq 4 Wkhuh h{lvwv -W : f vxfk wkdw ;- : -Wc wkh holwh suhihuv dxwrfudf|/ dqg iru

;- � -Wc wkh holwh suhihuv ghprfudf|1

Wkh surriv ri wkh sursrvlwlrqv duh lq wkh Dsshqgl{1

Zh kdyh wkdw dxwrfudf| grplqdwhv ghprfudf| +iurp wkh holwh*v srlqw ri ylhz, zkhqhyhu - :

-W/ wkdw lv zkhq lqfrph lv lqhjdolwduldq1 Krzhyhu/ zkhq wkh udwlr ri holwh lqfrph wr zrunhuv*

lqfrph lv ehorz vrph wkuhvkrog/ wkh frvwv ri frqwhvw h{fhhg wkh orvvhv iurp uhglvwulexwlrq +qhw

ri wkh vdylqj iurp qrw kdylqj wr surwhfw, dqg djuhhphqw wr d vkliw lq uhjlph lv srvvleoh1

Wkh surri ri Sursrvlwlrq 4 hvwdeolvkhv wkdw dw -Wc wkh ghprfudwlf wd{ udwh lv �> wkhuh lv

frpsohwh h{sursuldwlrq ri rxwsxw dqg lqfrph e| wkh vwdwh/ dqg uhglvwulexwlrq surgxfhv d xqlirup

glvwulexwlrq ri lqfrph1 \hw dw wklv ydoxh ri-c wkh holwh duh mxvw lqgl�huhqw ehwzhhq ghprfudf| dqg
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dxwrfudf|/ dqg xqghu ghprfudf|/ wkh holwh fkrrvh qrw wr h{sruw wkhlu fdslwdo1 Ghprfudwl}dwlrq

fdq rffxu hyhq zkhq wkh holwh h{shfwv d vhyhuh lqfrph wd{1

Lq wkh lqwhuydo
�
-U c -W

�
wkh holwh fkrrvhv wr ghprfudwl}h/ dzduh ri wkh sxqlwlyh wd{ udwh wkdw

zloo eh lpsrvhg1 Dw ydoxhv ehorz -U c wkh wd{ udwh gursv ehorz � wr suhyhqw fdslwdo  ljkw> wkh

xsshu erxqg rq wkh wd{ udwh ehjlqv wr elqg1

Uhfdoo wkdw - ' 8 Egcu6�� u6c zkhuh u6 lv fkrvhq rswlpdoo| jlyhq wkh fdslwdo vwrfn g� Lq

dq| dxwrfudf|/ d idoo lq g pd| lqgxfh - wr idoo ehorz wkh fulwlfdo wkuhvkrog -W� Fhwhulv sdulexv/

zh fdq vroyh iru wkh fulwlfdo ohyho ri wkh fdslwdo vwrfn ehorz zklfk wkh uhjlph pljkw vzlwfk1 Gh�qh

gW dv wkh g wkdw vdwlv�hv -W ' 8 EgWc u6 EgW��� u6 EgW� �

Sursrvlwlrq 5 ;g : gWc wkh holwh suhihuv dxwrfudf|/ dqg iru ;g � gWc wkh holwh suhihuv ghprf0

udf|1

VRPH FRPSDUDWLYH VWDWLFV RQ -W

D odujhu ydoxh ri -W zrxog lpso| wkdw iru dq| - : -Wc d vpdoohu idoo lq lqfrph lqhtxdolw|

zrxog eh qhfhvvdu| wr lqgxfh d wudqvlwlrq1 Frqvlghu h�hfw ri d ghfolqh lq wkh dxwrfudwlf wd{ udwh

dqg wkh vl}h ri wkh zrunirufh uhodwlyh wr wkh holwh=

Sursrvlwlrq 6 Y-W

Y@
	 f dqg Y-W

Yu
	 f( YgW

Y@
	 f dqg YgW

Yu
	 f

Orzhu wd{ frpsoldqfh uhgxfhv wkh ydoxh wr wkh holwh ri pdlqwdlqlqj wkh dxwrfudwlf vwdwh/ lq0

fuhdvlqj wkhlu zloolqjqhvv wr xqghuwdnh d wudqvlwlrq1

Wkh sursrvlwlrq dovr hvwdeolvkhv wkh h�hfwv ri ghprjudsklfv1 Dv wkh vl}h ri wkh xquhsuhvhqwhg

zrunirufh ulvhv uhodwlyh wr wkh vl}h ri wkh holwh wkhuh duh d qxpehu ri h�hfwv1 Xqghu dxwrfudf|/

pruh zrunhuv phdqv pruh dxwrfudwlf wd{ uhyhqxhv/ dqg pdnhv dxwrfudf| pruh ydoxdeoh> wkh holwh

lv zloolqj wr vshqg pruh wr surwhfw wkh uhjlph1 Pruh zrunhuv dovr phdqv pruh ri d iuhh ulghu

sureohp dprqj wkh zrunirufh/ dqg wkh ryhudoo doorfdwlrq e| zrunhuv wr frqwhvw pd| idoo/ pdnlqj

dxwrfudf| fkhdshu wr surwhfw +li wkh iuhh ulghu h�hfw lv odujh hqrxjk,1 Xqghu ghprfudf|/ rq wkh

rwkhu kdqg/ pruh zrunhuv duh ehwwhu iru hyhu|rqh= pruh oderu jhqhudwhv pruh rxwsxw/ dqg fdslwdo

rzqhuv uhfhlyh d vkduh ri wkdw lqfuhdvhg rxwsxw1 Wklv odvw h�hfw lv grplqdwhg e| wkh frpelqhg

h�hfwv ri wkh rwkhu wzr dqg d ulvh lq wkh vl}h ri wkh zrunirufh uhodwlyh wr wkh holwh orzhuv wkh

fulwlfdo lqfrph wkuhvkrog -W�
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WKH SROLWLFDO HFRQRP\ RI WKH VRXWK DIULFDQ WUDQVLWLRQ

Lq Dsulo/ 4<<7/ Vrxwk Diulfd +VD, khog lwv �uvw hohfwlrq xqghu xqlyhuvdo iudqfklvh1 Eodfn Vrxwk

Diulfdqv<kdg qrw ehhq deoh wr yrwh iru d fdqglgdwh iru qdwlrqdo r!fh43> zklwh Vrxwk Diulfdqv kdg

qrw suhylrxvo| ehhq deoh wr yrwh iru d sduw| qrw hqwluho| edvhg lq wkh zklwhv0rqo| frqvwlwxwlrqdo

uhjlph1 Vrxwk Diulfd kdg ehhq shufhlyhg e| vfkroduv dqg rwkhuv dv wkh ohdvw olnho| wr ghprfudwl}h

+Vlvn/ 4<<8,1 Xqsuhglfwdelolw|44/ wkh ghswk ri lwv glylvlrqv/ dqg lwv klvwrulfdo lqhtxdolw| doo pdnh

lw dq lqwhuhvwlqj fdvh iru dqdo|vlv1 Lq wklv vhfwlrq zh h{dplqh wkh gdwd iurp wkh Vrxwk Diulfdq

h{shulhqfh wr hydoxdwh wkh nh| suhglfwlrqv ri wkh prgho= d wudqvlwlrq wr ghprfudf| lv pruh olnho|

wr rffxu zkhq wkh lqfrph glvwulexwlrq lv  dwwhu/ zkhq wkh fdslwdo vwrfn lv vpdoohu/ dqg zkhq vl}h

ri wkh zrunirufh lv odujhu1

Wkh Sod|huv lq wkh Vrxwk Diulfdq Wudqvlwlrq

Wkh surfhvv ri srolwlfdo wudqvlwlrq lq Vrxwk Diulfd kdv ehhq vwxglhg dw vrph ohqjwk45/ dqg

wkh ghedwh kdv fhqwhuhg rq zkhwkhu wkh holwh lqlwldwhg wkh olehudol}dwlrq ru phuho| uhvsrqghg wr

rssrvlwlrq suhvvxuh1 Jlolrphh +4<<8, fruuhfwo| dujxhv wkdw wkh uhjlph zdv qrw irufhg wr olehudol}h1

Wkh dsduwkhlg46uhjlph zdv qrw xqghu wkuhdw zkhq Suhvlghqw I1Z1 Gh Nohun irupdoo| lqlwldwhg

qhjrwldwlrqv lq 4<;</ dqg wkhuh zdv qr vhulrxv lqwhuqdo glylvlrq lq wkh uxolqj holwh1 Wkh uxolqj

roljdufk| fduhixoo| ghedwhg dqg ghflghg rq pdmru srolf| vkliwv zlwklq lwv lqwhuqdo vwuxfwxuhv xvlqj

d frqvhqvxv sulqflsoh dqg zkloh d vpdoo sursruwlrq ri Diulndqhuv ghihfwhg wr wkh uljkw0zlqj sduwlhv

wkurxjk wkh ;3v/ wkh| qhyhu iruphg d uhdo wkuhdw wr jryhuqphqw khjhprq|1

E| Dsulo ri 4<<5/ lw zdv fohdu wkdw wkh wzr sulqflsdo sod|huv lq wkh qhjrwldwlrqv zhuh wkh Diulfdq

Qdwlrqdo Frqjuhvv +DQF, dqg wkh Qdwlrqdo Sduw| +QS, jryhuqphqw +Vkdslur 4<<6,1 Wkhvh wzr

jurxsv kdpphuhg rxw wkh hvvhqwldo hohphqwv ri d ghdo lq d �Uhfrug ri Xqghuvwdqglqj� wkdw zdv

vljqhg ehiruh wkh plqru sduwlhv ri wkh ohiw dqg wkh uljkw zhuh uhdgplwwhg wr wkh Frqihuhqfh rq d

Ghprfudwlf Vrxwk Diulfd/ wkh urxqgwdeoh qhjrwldwlqj iruxp wr sodq wkh qhz frqvwlwxwlrq1

Wkhuh zhuh fohduo| rwkhu jurxsv wkdw zhuh uhohydqw lq wkh wudqvlwlrq1 Wkh jryhuqphqw kdg

wr hqvxuh wkdw wkh plolwdu| zhuh sdfl�hg/ dqg zlwklq wkh DQF/ wkh prghudwh dqg wkh kdugolqh

zlqjv zhuh frqwlqxdoo| ghedwlqj qhjrwldwlrq vwudwhj| dqg wdfwlfv1 Rwkhu eodfn jurxsv vxfk dv

Lqndwkd rssrvhg wkh wudqvlwlrq dqg vljql�fdqwo| d�hfwhg wkh irup wkdw lw wrrn1 Rxu sxusrvh khuh
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lv qrw wr frpsohwho| fkdudfwhul}h wkh wudqvlwlrq/ qru fodlp wkdw wkh rqo| lpsruwdqw sod|huv zhuh

wkh jryhuqphqw dqg wkh DQF1 Wkh forvh irfxv ri dwwhqwlrq lv wkh ghflvlrq e| wkh jryhuqphqw wr

ehjlq wkh qhjrwldwlrqv lq wkh �uvw sodfh1

Wkh Erwkd Ghfdgh/ 4<:<0;<

S1Z1 Erwkd wrrn ryhu dv Sulph Plqlvwhu rq 5; Vhswhpehu 4<:; dplgvw wkh �uvw vljqv ri

hfrqrplf ghwhulrudwlrq1 Dv fdq eh vhhq lq Wdeoh 447/ JGS jurzwk vorzv wr zhoo ehorz wkh

klvwrulfdo dyhudjh/ zkloh rxwsxw/ lqyhvwphqw dqg hpsor|phqw jurzwk doo wxuq qhjdwlyh1

^WDEOH 4 KHUH`

Wkh ghfdgh lv hyhqwixo iru Vrxwk Diulfd= wkh qhz frqvwlwxwlrq ri 4<;6 eulqjv frorxuhgv dqg

Lqgldqv lqwr d wulfdphudo sduoldphqw1 Pdvvlyh eodfn uhvlvwdqfh dqg wrzqvkls xquhvw lv jhqhudwhg

lq rssrvlwlrq wr wkh qhz frqvwlwxwlrq +lw h{foxghv Diulfdqv/ dqg rwkhu eodfnv glvplvv lw dv dq

dwwhpsw dw fr0rswlrq,/ dqg lv phw e| odujh0vfdoh srolfh dqg plolwdu| fudfngrzqv lq 4<;8 dqg 4<;9

lq wkh wzr �vwdwhv ri hphujhqf|� ghfoduhg e| wkh jryhuqphqw1 Eodfn vfkrrov duh er|frwwhg/ wkhuh

lv lqfuhdvhg oderu vwulnh dfwlylw| +erwk ohjdo dqg loohjdo, wkurxjk 4<;7 dqg 4<;8 dqg ulrw dqg

xquhvw urfnv Mrkdqqhvexuj dqg rwkhu pdmru flwlhv1

Lqfrph Glvwulexwlrq

Pdq| revhuyhuv ri Vrxwk Diulfdq srolwlfdo hfrqrp| kdyh dujxhg wkdw dsduwkhlg vhuyhg wr hqulfk

zklwhv dw wkh h{shqvh ri eodfnv1 Lqghhg/ dw wkh khljkw ri wkh dsduwkhlg hud/ Vrxwk Diulfdq lqfrph

lqhtxdolw| zdv vwdun/ dqg VD kdg rqh ri wkh kljkhvw Jlql frh!flhqwv lq wkh zruog= 319; lq 4<:81

Pdq| dxwkruv kdyh qrwhg wkh gudpdwlf ulvh lq eodfn2zklwh lqfrph glvsdulw| ryhu wkh dsduwkhlg

shulrg/ hvshfldoo| xs wr 4<:3 +vhh PfJudwk +4<<3, iru h{dpsoh,1

^ILJXUH 6 KHUH`

Srvw 4<:3 wkh lqfrph glvwulexwlrq glg krzhyhu  dwwhq/ hvshfldoo| lq wkh shulrg ohdglqj xs wr

wkh wudqvlwlrq1 Zkloh shu fdslwd JGS ghfolqhg voljkwo| ryhu wkh ghfdgh ohdglqj xs wr 4<<3/ wkh

gl�huhqfh lq wkh jurzwk udwhv ri zklwh wr eodfn zdjhv lq wkh pdqxidfwxulqj vhfwru lv txlwh vwdun1

Ehwzhhq 4<:8 dqg 4<;3/ eodfn uhdo zdjhv juhz dw d udwh ri 5418( ryhu wkh 8 |hdu shulrg/ zkloh

zklwh zdjhv juhz rqo| 914( ryhu wkh vdph shulrg1 Wkh glvsdulw| lq jurzwk udwhv frqwlqxhg
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wkurxjk wkh 4<;3v/ dqg hyhq wkurxjk wkh uhfhvvlrq dw wkh hqg ri wkh ghfdgh zkhuh eodfn zdjhv

frqwlqxhg wr ulvh/ zkloh zklwh zdjhv ihoo +vhh Iljxuh 6,1 Lq idfw wkh udwlr ri zklwh wr eodfn zdjh

lqfrph shu zrunhu lq wkh pdqxidfwxulqj vhfwru ghfolqhg vwhdglo| iurp 818 lq wkh odwh 4<93v/ wr

617 lq 4<<51

Phdvxuhv ri wkh Jlql frh!flhqw ydu| frqvlghudeo| ghshqglqj rq wkhlu vrxufh1 Ghlqlqjhu dqg

Vtxluh +4<<9, uhsruw d vwhdg| Jlql lq VD wkurxjk wkh �uvw kdoi ri wkh 4<;3v uhdfklqj 3184 lq

4<;81 Lw wkhq gursv wr 317; lq 4<;:/ qrw idu iurp wkh 31680317 udqjh ri prvw Zhvwhuq hfrqrplhv1

Dehgldq dqg Vwdqglvk +4<<5, uhsruw d pruh gudpdwlf ghfolqh iurp 318: lq 4<;3 wr wkh vdph 317;

lq 4<;: +Iljxuh 7,1

Ryhudoo/ lqfrph lqhtxdolw| dsshduv wr kdyh ohvvhqhg lq wkh ghfdgh ohdglqj xs wr wkh wudqvlwlrq/

ohqglqj vxssruw wr wkh sursrvlwlrq1

^ILJXUH 7 KHUH`

Fdslwdo Vwrfn

Lqyhvwphqw dv d vkduh ri JGS wuhqghg xszdugv ryhu wkh �uvw 6 ghfdghv ri wkh dsduwkhlg

shulrg/ exw gursshg vljql�fdqwo| lq wkh 4<;3v1 Dv Iljxuh 8 +ohiw d{lv, vkrzv/ lqyhvwphqw ihoo

iurp derxw 561:( ri JGS lq 4<;4 wr 4516( ri JGS lq 4<<31 Wdeoh 4 frq�upv wklv wuhqg=

jurzwk lq uhdo pdqxidfwxulqj lqyhvwphqw wxuqv qhjdwlyh lq wkh shulrg 4<;404<;9/ diwhu ghfdghv

ri srvlwlyh jurzwk1 Vlploduo|/ wkh fdslwdo0oderu udwlr zklfk kdg ehhq ulvlqj vwhdglo| wkurxjk wkh

4<:3v deuxswo| vwduwv wr ghfolqh iurp wkh vwduw ri wkh Erwkd ghfdgh dqg idoov ryhu wkh hqwluh

shulrg +Iljxuh 8/ uljkw d{lv,1

Orzhu fdslwdo dffxpxodwlrq lq wkh shulrg lpphgldwho| ehiruh wkh wudqvlwlrq orzhuhg erwk wkh

zhdowk ri wkh zklwh holwh dqg wkhlu lqfhqwlyh wr surwhfw wkhlu zhdowk iurp h{sursuldwlrq1 Wkh

ghfolqh lq wkh fdslwdo vwrfn lqfuhdvhg wkh suredelolw| ri d ghflvlrq wr wudqvlw wr d pruh ghprfudwlf

srolwlfdo vwuxfwxuh1 Rqfh djdlq wkh Vrxwk Diulfdq h{shulhqfh lv frqvlvwhqw zlwk wkh suhglfwlrqv

ri wkh prgho ri wkh suhylrxv vhfwlrq1

^ILJXUH 8 KHUH`
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Srsxodwlrq Jurzwk

Dffruglqj wr wkh 4<<4 srsxodwlrq fhqvxv/ Vrxwk Diulfd*v srsxodwlrq zdv dssur{lpdwho| 6:1:

ploolrq48/ ri zklfk 5;17 ploolrq zhuh Diulfdq +:816(,/ zklwhv frqvwlwxwhg 814 ploolrq +4618(,/

615 ploolrq zhuh frorxuhg +;18(, dqg 4 ploolrq Lqgldq +51:(, +Vrxwk Diulfdq Lqvwlwxwh ri Udfh

Uhodwlrqv ydulrxv |hduv,1 Wkh Diulfdq srsxodwlrq zdv hvwlpdwhg wr eh jurzlqj dw d udwh deryh

6( shu |hdu lq wkh 4<;3v/ zkloh zklwh jurzwk udwhv zhuh ehorz 4( +Ehwkohkhp 4<;;,1 Wkh udwlr

ri wkh qxpehu ri zklwhv wr eodfnv dqg Diulfdqv kdg wkhuhiruh ehhq vwhdglo| ghfolqlqj wkurxjk wkh

ghfdghv/ dv hylghqw lq Iljxuh 91

^ILJXUH 9 KHUH`

Lq Vrxwk Diulfd ryhu wkh dsduwkhlg shulrg/ wkh sursruwlrq ri eodfnv wr zklwhv lq wkh srsxodwlrq

kdg jurzq iurp dssur{lpdwho| 7 lq 4<7; wr : dw wkh wlph ri wkh wudqvlwlrq1 Wudqvlwlrq rffxuuhg

zkhq wkh udwlr ri zklwhv wr eodfnv kdg idoohq wr d klvwrulfdo orz1 Xqolnh wkh h�hfwv ri wkh lqfrph

glvwulexwlrq dqg wkh fdslwdo vwrfn/ wkh ghprjudsklf wuhqgv zrunhg +lq wkh frqwh{w ri wkh prgho,

djdlqvw wkh whqghqf| wr ghprfudwl}h1

JRYHUQPHQW SROLF\ DQG VDQFWLRQV

Zkdw wkhq lqgxfhg wkh  dwwhqlqj ri wkh lqfrph glvwulexwlrq lq Vrxwk DiulfdB Wkh Vrxwk

Diulfdq jryhuqphqw xqghuwrrn d vhulhv ri dgmxvwphqwv wr wudglwlrqdo dsduwkhlg gxulqj wklv shulrg/

vxevwlwxwlqj wkh �Judqg Dsduwkhlg� ri wkh Yhuzrhgldq49hud zlwk iuhhu oderu pdunhwv dqg rwkhu

olehudol}dwlrqv4:1 Wkh lqwhqghg h�hfw zdv wr fuhdwh d eodfn plggoh fodvv zlwk d yhvwhg lqwhuhvw lq

wkh vwdwxv txr zklfk zrxog surylgh vnloohg oderu vhuylfhv wr zklwh rzqhg lqgxvwu|1 Lw zrxog dovr

vkruh xs vdjjlqj grphvwlf ghpdqg iru surgxfhg jrrgv lq wkh idfh ri vkulqnlqj zruog pdunhwv +gxh

wr vdqfwlrqv rq Vrxwk Diulfdq surgxfhg jrrgv,1 D vkruwdjh ri vnloohg oderu lq wkh hfrqrp| kdg

hqfrxudjhg erwk wkh sulydwh dqg wkh sxeolf vhfwru wr lqyhvw lq hgxfdwlrq dqg wudlqlqj surjudpv

iru eodfn Vrxwk Diulfdqv/ udlvlqj wkh lqfrph dqg zhdowk ri eodfnv uhodwlyh wr zklwhv1 Wkh h�hfw/ ri

frxuvh/ zdv vlpso| wr  dwwhq wkh lqfrph glvwulexwlrq/ dqg lqvwhdg ri holplqdwlqj wkh suhvvxuh wr

ghprfudwl}h/ lw/ sdudgr{lfdoo| +dw ohdvw wr wkh Vrxwk Diulfdq jryhuqphqw, pdgh ghprfudwl}dwlrq

pruh olnho|1
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D vhfrqg srvvleoh h{sodqdwlrq iru wkh  dwwhqlqj ri wkh lqfrph glvwulexwlrq frqfhuqv wkh uroh ri

wudgh/ whfkqrorjlfdo dqg �qdqfldo vdqfwlrqv 4;1 Li wudgh vdqfwlrqv klw wkh uhwxuqv wr fdslwdo0rzqhuv

kdughu wkdq wkh uhwxuqv wr oderu0rzqhuv/ wkhq lqghhg/ wkh lqfrph glvwulexwlrq frxog eh h{shfwhg

wr  dwwhq1 Vrxwk Diulfd lv odujho| dq h{sruwhu ri oderu0lqwhqvlyh sulpdu| surgxfwv +phwdov/

plqhudov dqg djulfxowxudo surgxfwv,/ dqg li wkh Vwroshu0Vdpxhovrq wkhruhp lv dssursuldwh/ wkhq

uhvwulfwlrqv rq Vrxwk Diulfdq h{sruwv kduphg oderu� pruh wkdq fdslwdo�rzqhuv/ eodfnv pruh wkdq

zklwhv1 Dowhuqdwlyho|/ li Vrxwk Diulfdq �upv rshudwh lq lpshuihfwo| frpshwlwlyh zruog pdunhwv

+vxfk dv wkrvh iru gldprqgv dqg jrog,/ dqg rzqhg e| zklwhv/ zkloh eodfnv fdq �qg hpsor|phqw

lq wkh wudghg dqg qrq0wudghg vhfwruv dw wkh jrlqj zdjh zlwk uhodwlyh hdvh/ wkhq wudgh vdqfwlrqv

wkdw uhvwulfwhg wkh h{sruw ri Vrxwk Diulfdq jrrgv klw sur�wv/ dqg wkh uhwxuqv wr fdslwdo idoo1

Hpsor|phqw lq wkh wudghg vhfwruv zrxog vkulqn/ exw li wkh qrq0wudghg/ ru lqirupdo vhfwruv zhuh

wr slfn xs wkh vodfn +dv lq wkh gxdo oderu pdunhw prghov xvhg/ iru h{dpsoh lq Ilqgod| dqg

Oxqgdko +4<;:,,/ wkh h�hfw rq eodfn lqfrphv zrxog eh vpdoo1 Lq wklv vfhqdulr/ wudgh vdqfwlrqv

frxog srvvleo| zrun wr orzhu zklwh lqfrphv dqg udlvh wkrvh ri eodfnv1

Wkh vdqfwlrqv wkdw zhuh lpsrvhg zhuh qrw h{foxvlyho| rq Vrxwk Diulfdq h{sruwv1 Wkhuh zhuh

uhvwulfwlrqv rq XV dqg Hxurshdq h{sruwv wr Vrxwk Diulfd/ dqg wkhuh zdv d ghew fulvlv zkhq

dffhvv wr wkh lqwhuqdwlrqdo fuhglw pdunhwv zdv fxuwdlohg lq 4<;9 dv zhoo1 Wkh lqdelolw| wr lpsruw

fdslwdo jrrgv wr uhsodfh ghsuhfldwlqj htxlsphqw +�whfkqrorjlfdo� vdqfwlrqv, orzhuhg wkh uhwxuq

wr fdslwdo dv lw ehfdph ohvv surgxfwlyh> wkh lqdelolw| wr eruurz rq zruog pdunhwv dovr orzhuhg

wkh delolw| wr lqyhvw lq qhz sodqw dqg htxlsphqw1 Wkh h�hfw zdv wr orzhu wkh uhwxuqv wr zklwhv/

dqg dv orqj dv wkh hpsor|phqw h�hfwv rq eodfnv zhuh rxwzhljkhg e| wkh gurs lq zklwh lqfrphv/

wkh lqfrph glvwulexwlrq lv  dwwhqhg1

RWKHU FDVHVB

Grhv wkh dssurdfk dgrswhg khuh vkhg oljkw rq wkh rwkhu fdvhv ri ghprfudwlf wudqvlwlrqvB Zkloh

wkh prgho suhvhqwhg �wv wkh ghwdlov ri wkh Vrxwk Diulfdq wudqvlwlrq/ wkh olqn ehwzhhq wkh  dwwhqlqj

ri wkh lqfrph glvwulexwlrq dqg ghprfudwlf wudqvlwlrq vhhpv wr hphujh lq d qxpehu ri rwkhu fdvhv1

Frqvlghu wkh 5: ghprfudwlf wudqvlwlrqv ehwzhhq 4<:3 dqg 4<<3 wkdw duh wkh irfxv ri Kdjjdug

dqg Ndxipdq*v +4<<8, lq xhqwldo vwxg|1 Wkh| gdwh wkh wudqvlwlrqv wr wkh |hdu lq zklfk wkh �uvw
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frpshwlwlyh hohfwlrqv duh khog4<1 Wkh Kdjjdug dqg Ndxipdq fdvhv fdq eh pdwfkhg zlwk lqfrph

glvwulexwlrq gdwd iurp wkh Zruog Edqn*v Vrfldo Lqglfdwruv ri Ghyhorsphqw1

Wkh Zruog Edqn gdwd surylgh wkh sursruwlrq ri wrwdo lqfrph khog e| wkh xsshu 53( ri wkh

srsxodwlrq dqg wkh orzhvw 53( lq dq| |hdu lq zklfk d vxuyh| lv wdnhq1 Zh frqvlghu khuh dq|

frxqwu| +ri wkh 5:, iru zklfk wkhuh duh wzr vxuyh|v zlwklq wkh 48 |hduv sulru wr wkh wudqvlwlrq1

Pruhryhu/ zh uhvwulfw dwwhqwlrq wr wkrvh frxqwulhv lq zklfk wkh odwwhu ri wkh wzr vxuyh|v lv zlwklq

d 7 |hdu lqwhuydo sulru wr wkh wudqvlwlrq |hdu1 Wdeoh 5 vxppdul}hv wkh uhvxowlqj 44 fdvhv=

^WDEOH 5 KHUH`

Li A2f�| E uhvshfwlyho| �2f�|� lv wkh sursruwlrq ri wrwdo lqfrph khog e| wkh xsshu 53( +uhvshf0

wlyho| wkh erwwrp 53(, ri wkh srsxodwlrq lq frxqwu| � lq |hdu |/ gh�qh _� '
A2f�

|

�2f�
|

� A2f�
�

�2f�
�

/ iru

| : �� Wkdw lv li wkh udwlr
A2f�

|

�2f�
|

lv d phdvxuh ri lqfrph lqhtxdolw| +wkh odujhu lv wklv qxpehu wkh

kljkhu lv wkh lqhtxdolw|,/ wkh gl�huhqfh _� phdvxuhv wkh fkdqjh iurp |hdu | wr |hdu � � D qhjdwlyh

ydoxh ri _� lqglfdwhv d uhgxfwlrq lq wkh ghjuhh ri lqhtxdolw| ryhu wlph lq � ru d  dwwhqlqj ri wkh

lqfrph glvwulexwlrq1 Hljkw rxw ri wkh hohyhq fdvhv kdyh qhjdwlyh vljqv/ lqglfdwlqj d  dwwhqlqj ri

wkh lqfrph glvwulexwlrq lq wkh shulrg ohdglqj xs wr d ghprfudwlf wudqvlwlrq1 Lqghhg wkh dyhudjh

ydoxh lv qhjdwlyh
�
_ ' �f�bD� lqglfdwlqj wkdw lq wkh |hduv suhfhglqj d ghprfudwlf wudqvlwlrq/

lqfrphv kdyh ehfrph pruh hjdolwduldq1

Wkh dssursuldwh frpsdulvrq lv wkh vhw ri |hduv lq zklfk d vxuyh| zdv wdnhq/ dqg qr ghprfudwlf

wudqvlwlrq wrrn sodfh zlwklq 8 |hduv ri wkh vxuyh| gdwh1 Iurp wkh vdph vhw ri 5: frxqwulhv/ zh

orrn wr wkh gdwd iru wzr vxuyh|v zlwklq ; |hduv ri hdfk rwkhu lq suh0wudqvlwlrqdo vwdwhv1 Vlqfh

vxuyh|v duh uduh/ wkhuh duh rqo| 43 sdluv ri vxuyh|v lq ; qrq0ghprfudflhv lq wkh Zruog Edqn

gdwdvhw1 Wkhvh gdwd duh suhvhqwhg lq Wdeoh 61

^WDEOH 6 KHUH`

Hljkw rxw ri whq fdvhv duh srvlwlyh/ zlwk dq dyhudjh fkdqjh lq wkh lqfrph udwlr ri _ ' f�..�

Wkh rqo| qhjdwlyh fdvhv duh erwk lq Kxqjdu|1 Wdeoh 6 vxjjhvwv wkdw lq frxqwulhv wkdw glg qrw

ghprfudwl}h zlwklq 8 |hduv ri d vxuyh| +dqg iru zklfk d suhylrxv vxuyh| wrrn sodfh,/ wkh lqfrph

glvwulexwlrq zdv qrw olnho| wr eh  dwwhqlqj1 Lq idfw lqfrph glvwulexwlrqv zruvhqhg rq dyhudjh1

Duh wkhvh 5 dyhudjhv gl�huhqwB D vlpsoh gl�huhqfh ri wzr phdqv whvw vxjjhvwv wkdw wkh wzr

phdqv duh vljql�fdqwo| gl�huhqw dw wkh <8( ohyho1
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Wklv gdwd lv vxjjhvwlyh> lw lv qrw d whvw ri wkh k|srwkhvlv1 Lw lv fohduo| e| qr phdqv d frpsohwh

vwdwlvwlfdo dqdo|vlv dqg ljqruhv pdq| yduldeohv +lqfoxglqj wkh fdslwdo vwrfn dqg wkh ghprjudsklf

yduldeohv,1 Qhyhuwkhohvv/ wklv gdwd lv frqvlvwhqw zlwk wkh suhglfwlrqv ri wkh prgho1 Lw vxjjhvwv

wkdw zlwk d ehwwhu vshfl�hg dqg pruh frpsohwh hpslulfdo lqyhvwljdwlrq zlwk gdwd wkdw uxqv wr

wkh hqg ri wkh 4<<3v/ wkh k|srwkhvlv pd| eh yhul�hg lq d urexvw pdqqhu1 Wklv lv d pdwwhu iru

ixwxuh uhvhdufk1

FRQFOXVLRQ

Wkurxjkrxw Ghprfudf| lq Dphulfd/ Wrftxhylooh dujxhv wkdw htxdolw| lq vrfldo +dqg hfrqrplf,

frqglwlrqv lv d qhfhvvdu| suhuhtxlvlwh iru wkh hphujhqfh dqg vxvwdlqdelolw| ri ghprfudwlf lqvwl0

wxwlrqv1 Wklv sdshu ohqgv vxssruw wr wklv ylhz= wkh  dwwhqlqj ri wkh lqfrph glvwulexwlrq dqg d

ghfolqh lq fdslwdo dffxpxodwlrq lqfuhdvh wkh olnholkrrg ri dq dxwkrulwduldq holwh fkrrvlqj wr qhjr0

wldwh d ghprfudwlf wudqvlwlrq1 Pruhryhu/ lw lv hvwdeolvkhg wkdw erwk wkhvh idfwruv uhlqirufhg hdfk

rwkhu lq wkh fdvh ri wkh Vrxwk Diulfdq wudqvlwlrq dqg kdvwhqhg wkh surfhvv ri ghprfudwl}dwlrq1

Lw lv wkh dfwlyh ghflvlrq ri wkh uxolqj holwh wr xqghuwdnh qhjrwldwlrq diwhu d wkrurxjk dvvhvvphqw

ri wkh dowhuqdwlyhv= prvw olnho| d frqwlqxhg/ frvwo|/ pxwxdoo| ghvwuxfwlyh frq lfw1 Wkh holwh

uholqtxlvk frqwuro ryhu wkh wd{ udwh> dv wkh lqfrph glvwulexwlrq  dwwhqv/ wkh uhglvwulexwlyh h�hfw

ri wkh ghprfudwlf wd{ lv ohvvhqhg � wkhuh lv ohvv wr orvh e| ghprfudwl}lqj1 Li wkh glvwulexwlrq ri

lqfrph lv kljko| xqhtxdo/ ghprfudf| phdqv wkdw wkh holwh zloo orvh pxfk/ dqg zloo suhihu wr �jkw

rq dqg surwhfw lwvhoi iurp h{sursuldwlrq1

Wkh holwh lq wklv prgho uhvsrqgv wr fkdqjhv lq wkh hfrqrplf frqglwlrqv> |hw wr vrph ghjuhh/

wkh holwh kdv vrph lq xhqfh ryhu wkrvh frqglwlrqv wkhpvhoyhv1 Iru lqvwdqfh/ fkdqjhv lq wkh

dxwrfudwlf wd{ udwh pd| kdyh d�hfwhg wkh glvwulexwlrq ri lqfrph dfurvv wkh frpshwlqj jurxsv>

ru fdslwdo frqwurov pd| kdyh hqfrxudjhg fdslwdo  ljkw1 Qhyhuwkhohvv/ wklv lv d prgho wkdw olqnv

wkh xqghuo|lqj hfrqrplf frqglwlrqv zlwk ghprfudwl}dwlrq1

Zkloh wkh frqglwlrqv wkdw vxvwdlq ghprfudf| duh riwhq yhu| gl�huhqw +dqg vrphwlphv uxq

frxqwhu, wr wkrvh qhfhvvdu| wr lqlwldwh lw/ wklv sdshu grhv vxjjhvw wkdw rqfh d wudqvlwlrq kdv

rffxuuhg/ lwv vxvwdlqdelolw| fdq eh lq txhvwlrq li wkh lqfrph glvwulexwlrq zruvhqv gxulqj wkh hduo|

|hduv ri wkh  hgjolqj ghprfudf|1 Khqfh Kxqwlqjwrq*v �uhyhuvh zdyh53� fdq eh jhqhudwhg e| d
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whpsrudu| zruvhqlqj ri lqfrph htxdolw| lq frxqwulhv wkdw kdyh uhfhqwo| xqghuwdnhq d wudqvlwlrq1

Lq idfw wkh srolflhv qhfhvvdu| wr uhljqlwh jurzwk lq wudqvlwlrqdo hfrqrplhv +olehudol}dwlrq ri pdu0

nhwv/ orzhulqj ri �vfdo ghew hwf1, pd| dv dq xqdyrlgdeoh e|0surgxfw/ dfw wr zruvhq wkh lqfrph

glvwulexwlrq1 D srvvleoh whvw ri wkh fhqwudo k|srwkhvlv lv wkhuhiruh wr vhh li d zruvhqlqj ri wkh

lqfrph glvwulexwlrq rffxuv lq wkh |hduv sulru wr dq dxwkrulwduldq uhyhuvdo541

Wkh uhvxowv ri wklv sdshu duh frqvlvwhqw zlwk Jhgghv* +4<<8, revhuydwlrq wkdw �lqvwlwxwlrqv

uh hfw wkh lqwhuhvwv ri wkrvh zkr ghylvh wkhp1� Wkh srolwlfdo wudqvlwlrq lq Vrxwk Diulfd lqyroyhg

wkh fkdqjh lq wkh lqvwlwxwlrqdo ghvljq ri jryhuqphqw lq d pdqqhu wkdw vhuyhv wkh lqwhuhvwv ri

erwk wkh uxolqj plqrulw| dqg wkh frpshwlqj olehudwlrq pryhphqw1 Wkh fkrlfh wr ghprfudwl}h

lv wkhuhiruh hqgrjhqrxvo| ghwhuplqhg diwhu gxh frqvlghudwlrq dv wr krz wkh ydulrxv lqvwlwxwlrqdo

vwuxfwxuhv zloo d�hfw wkh glvwulexwlrq ri zhdowk dqg frqvxpswlrq srvvlelolwlhv1 Wkh fkrlfh ri

lqvwlwxwlrq lv wkhuhiruh qhvwhg lqvlgh wkh odujhu jdph ri surgxfwlrq dqg uhvrxufh doorfdwlrq wkdw

ghwhuplqhv zkr jhwv wr frqvxph zkdw/ dqg krz pxfk ri wkh lqfrph lv wr eh wd{hg dzd| +Wvheholv

4<<3,1 Pruhryhu/ wkh lqvwlwxwlrqv wkdw duh slfnhg duh qrw grqh vr ehfdxvh wkh| duh �ehvw� ru

�prvw h!flhqw/� exw udwkhu duh fkrvhq iru wkhlu h{shfwhg h�hfw rq wkh uhglvwulexwlrq ri zhdowk

dfurvv vrflhw|1 Wkh qhz lqvwlwxwlrqv duh fkrvhq e| wkh sduwlflsdqwv wkhpvhoyhv/ sduwlflsdqwv

prwlydwhg e| hohfwrudo dqg glvwulexwlrqdo frqfhuqv1 Khqfh wkh surfhvv ri wudqvlwlrq lv olqnhg

forvho| zlwk h{shfwhg rxwfrphv ri wkh ghprfudwl}dwlrq surfhvv1

DSSHQGL[

Surri ri Sursrvlwlrq 4=

Surri1 Dw -U ' �E� n u��uc L.
��|JSo@S+

�
-U

�
' ' E� E� n u�� u E� n @�� � Li � 	 ' E� E� n u�

� u E� n @�� wkhq -W ' �3'@u

'
ru li � : ' E� E� n u�� u E� n @�� wkhq -W ' u

'@E�nu�3�

�3'E�nu�
�

Vxssrvh � 	 ' E� E� n u�� u E� n @�� c wkhq � 	
3'uE�n@�

E�3'E�nu��
� Qrz � 	 ' Eu� E� n u� iru doo

u � 2� Wkhq � 	 f zklfk lv qrw srvvleoh vlqfh � : f e| dvvxpswlrq 51 Khqfh -W ' u
'@E�nu�3�

�3'E�nu�
�

Qrwh wkdw -W : f vlqfh @ � �
2
	 �

'Eu�E�nu�
iru doo u � 2� Wkhq .L.

��|JSo@S+ � L.
(e6JSo@S+ dv - � -W

dqg .L.
��|JSo@S+ 	 L.

(e6JSo@S+ dv - 	 -W�

Surri ri Sursrvlwlrq 5=

Surri1 Iurp Sursrvlwlrq 4/ dxwrfudf| lv suhihuuhg zkhq - � -Wc l1h1 zkhq 8 Egcu6 Eg�� �
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u6 Eg� � u
�3'@E�nu�

'E�nu�3�
� E| wkh hqyhorsh wkhruhp/ _

_g
d8 Egcu6 Eg��� u6 Eg�o ' 8g : fc vr

8 Egcu6 Eg��� u6 Eg� � u
�3'@E�nu�

'E�nu�3�
l� g � gW�

Surri ri Sursrvlwlrq 6=

Surri1 Y-W

Y@
' u

'Eu�E�nu�

�3'Eu�E�nu�
	 f vlqfh � � ' Eu� E� n u� 	 f +vhh surri ri Sursrvlwlrq 4, dqg

Y-W

Yu
' �u@

'�Eu�E�nu�n'Eu�

'Eu�E�nu�3�
n�3@'Eu�E�nu�

'Eu�E�nu�3�

�
�� u

'�Eu�E�nu�n'Eu�

'Eu�E�nu�3�

�
	 f vlqfh �� @' Eu� E� n u� : f

+djdlq vhh surri ri Sursrvlwlrq 4, dqg frpsxwdwlrqv hvwdeolvk wkdw �� u
'�Eu�E�nu�n'Eu�

'Eu�E�nu�3�
	 f iru

doo u � 21 Uhfdoolqj wkdw -W ' 8 EgWc u� � uc lpsolflw gl�huhqwldwlrq |lhogv YgW

Y@
' �

8g

Y-W

Y@
	 f

dqg YgW

Yu
' �

8g

�
Y-W

Yu
� 8u � �

�
	 f1

QRWHV

� Dfnqrzohgjhphqwv= Wkh dxwkru lv judwhixo wr wkh Qdwlrqdo Vflhqfh Irxqgdwlrq +&<:3<<76,/

dqg wkh ]xpehujh Idfxow| Uhvdufk dqg Lqqrydwlrq Ixqg dw wkh Xqlyhuvlw| ri Vrxwkhuq

Fdoliruqld iru �qdqflqj wklv uhvhdufk/ wr vhplqdu sduwlfldsqwv dw wkh Odwlq Dphulfdq dqg

Fduleehdq Hfrqrplf Dvvrfldwlrq Phhwlqjv/ Exhqrv Dluhv> Sxeolf Fkrlfh Vrflhw|/ Qhz Ru0

ohdqv> Vrxwkhuq Hfrqrplf Dvvrfldwlrq/ Dwodqwd> Jhrujhwrzq Xqlyhuvlw|> Ervwrq Froohjh>

Eurzq Xqlyhuvlw|> Xqlyhuvlw| ri Fdoliruqld 0 Orv Dqjhohv> Xqlyhuvlw| ri Fdoliruqld 0 Luylqh>

LWDP/ Ph{lfr Flw| dqg wkh Xqlyhuvlw| ri Vrxwkhuq Fdoliruqld1 Wkdqnv duh gxh wr Urq

Ilqgod| zkr vxjjhvwhg L zulwh rq wklv vxemhfw/ Khuvfkho Jurvvpdq/ Eloo Ndhpsihu/ Sklo

Nhhihu/ Vxq|xn Nlp/ Oxlvd Odpehuwlql/ Wrq| Orzhqehuj/ Mrkq PfOduhq/ Khohq Ploqhu/

Mh� Qxjhqw/ Vwhujlrv Vndshugdv/ Sdxo ]dn/ dqg wzr dqrq|prxv uhihuhhv1

41 Vhh Su}hzruvnl dqg Olprqjl +4<<:, iru d uhfhqw uhylhz/ dqg fulwlfdo dqdo|vlv1

51 Kdjjdug dqg Ndxipdq +4<<8, vxjjhvw wkdw wkh hfrqrplf frqglwlrqv xqghu zklfk wklv edu0

jdlqlqj wdnhv sodfh duh uhohydqw wr vrph ghjuhh1 Wkh| dujxh wkdw dq| uhjlph ghshqgv rq

wkh vxssruw ri d frdolwlrq ri lqwhuhvwv ri holwhv/ dqg wkdw wkhvh edujdlqv ghwhulrudwh lq wkh

suhvhqfh ri hfrqrplf glvwuhvv +irupdol}hg dv kljk lq dwlrq dqg orz ru qhjdwlyh jurzwk dqg

fdslwdo irupdwlrq,1 Jrrg wlphv ohdg wr d odujhu slh wr eh glvwulexwhg dqg vxssruw iru wkh

dxwrfudf| fdq eh pdlqwdlqhg> edg wlphv ohdg wr ghihfwlrqv iurp wkh dxwrfudwlf duudqjhphqw1

61 Wkh h{fhswlrq lv Su}hzruvnl +4<<4, lq klv glvfxvvlrq ri wkh srolwlfdo frqvhtxhqfhv ri hfr0

qrplf uhirup= uhglvwulexwlrq lv srolwlfdoo| pruh sdodwdeoh xqghu frqglwlrqv ri xqhtxdo lq0

56



frph glvwulexwlrq1 Wdnlqj iurp wkh ulfk ihz wr jlyh wr wkh pdmrulw| srru lv qrw olnho| wr

dqjhu wkh ghflvlyh yrwhu lq  hgjolqj ghprfudflhv1 Li wkh lqfrph glvwulexwlrq lv  dw wr vwduw

zlwk/ dqg uhirupv +whpsrudulo|, orzhu hyhu|erg|*v zhoiduh/ odujh qxpehuv ri yrwhuv zloo

wxuq djdlqvw wkh uhirupv/ vwrsslqj wkhp lq wkhlu wudfnv1 Khqfh pruh vljql�fdqw uhirup lv

olnho| wr rffxu lq xqhtxdo vrflhwlhv/ dqg Su}hzruvnl vxjjhvwv wklv h{sodlqv wkh gl�huhqfh lq

uhiruplvw whqghqflhv ehwzhhq Odwlq Dphulfd dqg Hdvwhuq Hxursh +s1 4:7 sdvvlp,1 E| wklv

dujxphqw ghprfudwl}dwlrq lv pruh olnho| wr rffxu lq lqhjdolwduldq hfrqrplf frqglwlrqv1

71 Lq frqwudvw/ Yhodvfr +4<<7, frqvlghuv wkh idloxuh ri ghprfudf| wr frqvrolgdwh lq klv h{0

dplqdwlrq ri wkh Fklohdq h{shulhqfh1 Zkhuh frpshwlqj jurxsv kdyh �rshq0dffhvv� wr wkh

hfrqrp|*v +dqg e| h{whqvlrq wkh jryhuqphqw*v, uhvrxufhv/ wkhvh jurxsv zloo wd{ dqg h{wudfw

h{fhvvlyho| dqg khqfh lqh!flhqwo| +Fkloh lq lwv ghprfudwlf/ folhqwlolvwlf/ Doohqgh shulrg,1

Wkh vkliw wr dxwrfudf| +dzd| iurp wkh rshq0dffhvv uhjlph, rffxuv zkhq rqh jurxs fdq/ e|

sd|lqj d frvw/ vkxw r� dffhvv ri rwkhu jurxsv wr lwv uhvrxufh edvh 0 wkh jryhuqphqw �vfxv1

Wklv lv olnho| wr rffxu zkhq wkh qxpehu ri jurxsv zlwk dffhvv wr jryhuqphqw wudqvihuv

ehfrphv wrr odujh ru zkhq wkh wkh ohyho ri rxwsxw lv kljkhu1 Wklv lv frqvlvwhqw zlwk wkh

Slqrfkhw uhirupv lq zklfk wkh vwdwh ehfdph pruh lqvxodwhg iurp suhvvxuh jurxs ghpdqgv1

81 Vhh Jurvvpdq +4<<4/ 4<<7,/ Jurvvpdq dqg Nlp +4<<8/ 4<<9, iru d frpsuhkhqvlyh dqdo|vlv

ri surgxfwlrq dqg surwhfwlrq lq hfrqrplhv zkhuh surshuw| uljkwv duh qrw vhfxuh1 Wkhvh

prghov ri frqwhvw hphujh iurp Kluvkohlihu +4<<4/ 4<<6, dqg Vndshugdv +4<<5/ 4<<9, zkr

kdyh ghyhorshg d wkhru| ri frqwhvw/ wkh rxwfrph ri zklfk pd| eh d uhdoorfdwlrq surshuw|

uljkwv1

91 Wkh srolf|0pdnhu iru wkh holwh lv wkh lqfxpehqw uxohu zkr pd{lpl}hv wkh h{shfwhg zhdowk

ri klv folhqwhoh zklfk lv pdgh xs ri wkh fxuuhqw rzqhuv ri fdslwdo/ dqg shukdsv dq| rwkhu

phpehuv ri wkh uxolqj fodvv vxfk dv wkh uxolqj sduw| ru wkh plolwdu|1 Dq dowhuqdwlyh lqwhu0

suhwdwlrq lv wkdw wkh holwh uhsuhvhqwv wkh odqg0rzqhuv dqg wkh zrunhuv duh shdvdqwv hqjdjhg

lq djulfxowxudo surgxfwlrq +Jurvvpdq 4<<4/ 4<<<,1

:1 Wkh dxwrfudf| lv d srolwlfdoo| xqvwdeoh hqylurqphqw1 Fdslwdo�rzqhuv pd| ghpdqg d suh0

plxp iru h{srvlqj wkhlu dvvhwv wr wkh ulvn ri h{sursuldwlrq ru wkhuh pd| vlpso| eh wudqv0
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dfwlrq frvwv dvvrfldwhg zlwk prylqj fdslwdo deurdg1 Wkh jryhuqphqw lwvhoi pd| wd{ wkh

h{sruw ri fdslwdo wr wu| wr hqfrxudjh wkdw lw uhpdlq lq sodfh1

;1 Zh dovr dvvxph wkdw xqghu d ghprfudf|/ surshuw| uljkwv duh +pruh, vhfxuh1 Wklv dvvxps0

wlrq pd| qrw eh dffxudwh= srvw0wudqvlwlrq/ fulph udwhv dqg hylghqfh ri fruuxswlrq zlwklq

wkh qhz jryhuqphqwv dsshdu wr kdyh ulvhq uhodwlyh wr wkh dxwrfudwlf shulrg1 Wkh dfwxdo

ghjuhh ri srolfh fruuxswlrq dqg fulph gxulqj prvw frxqwulhv* dxwrfudwlf shulrgv pd| kdyh

ehhq frqfhdohg krzhyhu1

<1 Nxudq +4<;</ 4<<8, dujxhv wkdw uhyroxwlrqv duh lqhylwdeoh/ exw xqsuhglfwdeoh> khuh sdfwhg

ghprfudwlf wudqvlwlrqv duh qrw lqhylwdeoh exw suhglfwdeoh1

431 Udfldo whuplqrorj| lv iudxjkw zlwk gl!fxowlhv/ hvshfldoo| lq wkh Vrxwk Diulfdq frqwh{w1 Lw

lv krzhyhu/ lpsrvvleoh wr dqdo|}h Vrxwk Diulfdq srolwlfdo hfrqrp| zlwkrxw xvlqj udfldo

fdwhjrulhv1 Khuh/ �eodfn� uhihuv wr wkh vhw ri lqgljhqrxv Diulfdqv/ wkrvh ri Lqgldq ghvfhqw

dqg frorxuhgv +wkrvh ri Nkrl ru Vdq ru pl{hg udfh ghvfhqw,1 �Zklwh� uhihuv wr wkrvh ri

Hqjolvk/ Diulndqhu ru rwkhu Hxurshdq ghvfhqw1

441 Eodfnv wkdw vdwlv�hg vwulfw surshuw| dqg hgxfdwlrqdo fulwhuld khog wkh iudqfklvh sulru wr

4<461 Lw zdv uduho| h{huflvhg1

451 Iru h{dpsoh/ vhh Ndhpsihu dqg Orzhqehuj +4<<;,/ Vlvn +4<<8,/ Iulhgpdq +4<<6,/ Pdwwhv

+4<<7,/ Vodeehuw +4<<4,1

461 Diulnddqv iru �vhsdudwhqhvv�/ wudqvodwhg dv �vhsdudwh ghyhorsphqw/� wkh srolwlfdo dqg vrfldo

v|vwhp wkdw uhvwulfwv udfldo jurxsv wr vhsdudwh jhrjudsklfdo duhdv/ vrfldo plolhx{/ hgxfd0

wlrqdo dqg hfrqrplf rssruwxqlwlhv dqg dffhvv wr srolwlfdo srzhu1 Wkh prgho ri wkh dsduwkhlg

hfrqrp| suhvhqwhg khuh lv qrw lqwhqghg wr eh d frpsohwh vshfl�fdwlrq ri wkh srolwlfdo hfrq0

rp| ri wkh dsduwkhlg vwdwh +iru vxfk d prgho vhh Orzhqehuj +4<;<,/ ru Oxqgdko +4<;5,,1

Lqvwhdg/ zh wdnh wkh hvvhqwldo srzhu vwuxfwxuh ri dsduwkhlg dv jlyhq1 Lq sduwlfxodu/ wkh zklwh

holwh surwhfwv lwv dxwkrulw| wr wd{ +dqg qrw wr eh wd{hg, e| vshqglqj uhvrxufhv rq frqwhvw1

Wklv devwudfwv iurp rwkhu dwwulexwhv ri wkh dsduwkhlg hfrqrp| � wkh ohjdo uhvwulfwlrqv rq

jhrjudsklfdo dqg rffxsdwlrqdo prelolw| ri eodfn zrunhuv/ iru lqvwdqfh +vhh Ndhpsihu dqg

Orzhqehuj +4<<;, iru pruh ghwdlov,1

58



471 Odlwlq +4<;:, lghqwl�hv wkh vljql�fdqw jurxsv dv wkh DQF dqg wkh QS/ dqg wkhq dujxhv

wkdw wkh frq lfw ehwzhhq wkh wzr fdq eh prghoohg xvlqj wkh Sulvrqhu*v Glohppd +SG,1 Wkh

Qdvk htxloleulxp lv wkh Sduhwr lqihulru �ghihfw 0 ghihfw� fhoo ri wkh jdph zkhuh wkh QS

pdlqwdlqv wkh roljdufk| dqg wkh DQF �jkwv iru pdmrulwduldqlvp1 Zkdw wklv sdshu grhv lv

surylgh irxqgdwlrqv iru wkh sd|r�v lq wkh pdwul{ dqg vkrz krz wkrvh sd|r�v fkdqjh zlwk

h{rjhqrxv hfrqrplf frqglwlrqv/ dqg wkdw xqghu fhuwdlq frqglwlrqv/ wkh jdph fhdvhv wr eh

d SG1

481 Wkh lqwhuydov lq Wdeoh 4 duh shdn�wr0shdn ri wkh srvw0zdu exvlqhvv f|foh1

491 Wkh prvw uhfhqw fhqvxv zdv wdnhq lq Pdufk 4<<91 Wkh Vrxwk Diulfdq Fhqwudo Vwdwlvwlfdo

Vhuylfh kdv dqqrxqfhg wkdw wkh vl}h ri wkh srsxodwlrq dv wkhq hqxphudwhg zdv 6:1< ploolrq

shrsoh/ derxw 7 ploolrq ohvv wkdq kdg ehhq hvwlpdwhg1 Wkh udfldo euhdngrzq kdv qrw |hw

ehhq dqqrxqfhg1

4:1 Khqguln Yhuzrhg/ Sulph Plqlvwhu lq wkh 4<83v lv fuhglwhg zlwk ehlqj wkh ghvljqhu ri

dsduwkhlg/ sduwlfxoduo| lwv surylvlrqv wr vhsdudwh wkh udfhv/ wr surylgh olwwoh hgxfwlrq dqg

rwkhu sxeolf jrrgv wr eodfn Vrxwk Diulfdqv dqg wr uhvwulfw wkhlu dffhvv wr �zklwh� duhdv

dqg mrev1

4;1 Vhh Ndhpsihu dqg Orzhqehuj +4<<;, iru d frpsohwh glvfxvvlrq ri wkh srolwlfdo hfrqrp| ri

wklv vkliw lq Vrxwk Diulfd1 Su}hzruvnl +4<<4,/ iroorzlqj R*Grqqhoo dqg Vfkplwwhu +4<;9,

vxjjhvw wkdw olehudol}dwlrq +d vljql�fdqw rshqlqj ri wkh dxwrfudwlf uhjlph, lv wkh rxwfrph ri

glylvlrqv lq wkh uxolqj eorf/ xvxdoo| xqghu frqglwlrqv ri fulvlv> wkh lqwhqw lv wr eurdghq wkh

ohjlwlpdf| ri wkh uhjlph/ |hw wkh h�hfw lv prvw riwhq wr dgplw juhdwhu qxpehuv wr vrxufhv

ri srolwlfdo lq xhqfh dqg wr lqfuhdvh wkh suhvvxuh iru ixuwkhu uhirup1 Wklv plvfdofxodwlrq

pxvw uhtxluh vrph lqfrpsohwhqhvv ri lqirupdwlrq wr eh vhtxhqwldoo| udwlrqdo1

4<1 E| dqg odujh prvw zulwhuv rq wkh vxemhfw ri vdqfwlrqv dqg glyhvwphqw lq Vrxwk Diulfd dujxh

wkdw wkh| fdq kdyh dw ehvw pdujlqdo h�hfwv rq srolwlfdo rxwfrphv +Odlwlq 4<;:,1 Ndhpsihu

dqg Orzhqehuj +4<;;/ 4<;</ 4<<;, hvwdeolvk wkdw vdqfwlrqv duh uduho| h�hfwlyh lq fkdqjlqj

ehkdylru lq wkh wdujhw frxqwu| +dqg pd| hyhq eh frxqwhu0surgxfwlyh,/ dqg duh pruh olnho|

wr vhuyh wkh lqwhuhvwv ri wkh grphvwlf suhvvxuh jurxsv wkdw vkdsh wkhp1
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531 H{fhsw iru Eud}lo +lq zklfk wkh rssrvlwlrq fdph wr srzhu wkurxjk wkh hohfwrudo froohjh,

dqg Wkdlodqg +zkhuh wkh sulph plqlvwhu zdv vhohfwhg e| ohjlvodwruv qrw doo ri zkrp kdg

ehhq hohfwhg, +Kdjjdug dqg Ndxipdq/ 4<<8, 1

541 Wkhuh duh 57 ghprfudwlf euhdngrzqv lq Kdjjdug dqg Ndxipdq*v +4<<8, vdpsoh ri 7: frxq0

wulhv wkdw h{shulhqfh ghprfudwlf wudqvlwlrq ehwzhhq 4<:3 dqg 4<<31

551 Pxoohu +4<;;, �qgv d vwurqj lqyhuvh dvvrfldwlrq ehwzhhq lqhtxdolw| dqg wkh olnholkrrg ri vwd0

elolw| yhuvxv euhdngrzq ri ghprfudf| +dv ri 4<94,/ d uhvxow frqvlvwhqw zlwk wklv eurdghqhg

ylhz1

UHIHUHQFHV

Dehgldq/ Ludm dqg Eduu| Vwdqglvk/ �Wkh Vrxwk Diulfdq Hfrqrp|= Dq Klvwrulfdo Ryhuylhz/� lq

Ludm Dehgldq dqg Eduu| Vwdqglvk/ hgv1/ Hfrqrplf Jurzwk lq Vrxwk Diulfd= Vhohfwhg Srolf|

Lvvxhv/ Fdsh Wrzq/ Vrxwk Diulfd= R{irug Xqlyhuvlw| Suhvv/ 4<<51

Dfhprjox/ Gdurq dqg Mdphv D1 Urelqvrq/ �D Wkhru| ri Srolwlfdo Wudqvlwlrqv/� Xqsxeolvkhg/

4<<<1

dqg / �Zk| Glg wkh Zhvw H{whqg wkh IudqfklvhB Ghprfudf|/ Lqhtxdolw| dqg Jurzwk lq

Klvwrulfdo Shuvshfwlyh/� Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 53331

Ehwkohkhp/ Urqdog Zlooldp/ Hfrqrplfv lq d Uhyroxwlrqdu| Vrflhw|= Vdqfwlrqv dqg wkh Wudqviru0

pdwlrq ri Vrxwk Diulfd/ Mrkdqqhvexuj= DG1 Grqnhu/ 4<;;1

Erxujxljqrq/ Iudqfrlv dqg Wklhuu| Yhuglhu/ �Roljdufk|/ Ghprfudf|/ Lqhtxdolw| dqg Jurzwk/�

Mrxuqdo ri Ghyhorsphqw Hfrqrplfv/ 53331

Eudwwrq/ Plfkdho/ �Ghflskhulqj Diulfd*v Glyhujhqw Wudqvlwlrqv/� Srolwlfdo Vflhqfh Txduwhuo|/ Vsulqj

4<<:/ 445 +4,/ 9:�<61

gh Wrftxhylooh/ Doh{lv/ Ghprfudf| lq Dphulfd/ Yro1 4/ Qhz \run= Ylqwdjh Errnv/ 4<<31

Ghlqlqjhu/ Nodxv dqg O|q Vtxluh/ �D Qhz Gdwd Vhw Phdvxulqj Lqfrph Lqhtxdolw|/� Zruog Edqn

Hfrqrplf Uhylhz/ Vhswhpehu 4<<9/ 43 +6,/ 898�<41
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GxWrlw/ M1dqg K1E1 Idonhqd/ Wkh Vwuxfwxuh ri wkh Vrxwk Diulfdq Hfrqrp|/ Mrkdqqhvexuj= Vrxwk0

huq Errn Sxeolvkhuv iru DEVD Edqn/ 4<<71

Ilqgod|/ Urqdog dqgPdwv Oxqgdko/ �Udfldo Glvfulplqdwlrq/ Gxdolvwlf Oderu Pdunhwv dqg Iruhljq

Lqyhvwphqw/� Mrxuqdo ri Ghyhorsphqw Hfrqrplfv/ 4<;:/ 5:/ 46<�47;1

Iulhgpdq/ Vwhyhq/ �Vrxwk Diulfd*v Uhoxfwdqw Wudqvlwlrq/� Mrxuqdo ri Ghprfudf|/ 4<<6/ 7 +5,/ 89�9<1

Jhgghv/ Eduedud/ �D Frpsdudwlyh Shuvshfwlyh rq wkh Ohqlqlvw Ohjdf| lq Hdvwhuq Hxursh/� Frp0

sdudwlyh Srolwlfdo Vwxglhv/ Yro1 5;/ Qr1 5/ 4<<8/ ss1 56<�5:71

Jlolrphh/ Khupdqq/ �Ghprfudwl}dwlrq lq Vrxwk Diulfd/� Srolwlfdo Vflhqfh Txduwhuo|/ 4<<8/ 443

+4,/ ;6�4371

Jurvvpdq/ Khuvfkho/ �D Jhqhudo Htxloleulxp Wkhru| ri Lqvxuuhfwlrqv/� Dphulfdq Hfrqrplf Uh0

ylhz/ 4<<4/ +46,/ 74�;<1

/ �Surgxfwlrq/ Dssursuldwlrq dqg Odqg Uhirup/� Dphulfdq Hfrqrplf Uhylhz/ 4<<7/ ;7/ :38�:451

Jurvvpdq/ Khuvfkho L1 dqg Plqvhrqj Nlp/ �Suhgdwlrq dqg Dffxpxodwlrq/� lq P1 U1 Jdu�qnho

dqg V1 Vndshugdv/ hgv1/ Wkh Srolwlfdo Hfrqrp| ri Frq lfw dqg Dssursuldwlrq/ Qhz \run/

Q\= Fdpeulgjh Xqlyhuvlw| Suhvv/ 4<<91

Kdjjdug/ Vwhskdq dqg Urehuw Ndxipdq/ Wkh Srolwlfdo Hfrqrp| ri Ghprfudwlf Wudqvlwlrqv/

Sulqfhwrq= Sulqfhwrq Xqlyhuvlw| Suhvv/ 4<<81

Kluvkohlihu/ Mdfn/ �Dqdufk| dqg lwv Euhdngrzq/� Mrxuqdo ri Srolwlfdo Hfrqrp|/ 4<<6/ ss1 59�851

/ �Wkh Sdudgr{ ri Srzhu/� Hfrqrplfv dqg Srolwlfv/ Yro1 6/ Qryhpehu 4<<4/ ss1 4::�5331

Kxehu/ Hyho|qh/ Glhwulfk Uxhvfkph|hu/ dqg Mrkq G1 Vwhskhqv/ �Wkh Lpsdfw ri Hfrqrplf

Ghyhorsphqw rq Ghprfudf|/� Mrxuqdo ri Hfrqrplf Shuvshfwlyhv/ Vxpphu 4<<6/ : +6,/ :4�;81

Kxqwlqjwrq/ Vdpxho S1/ Wkh Wklug Zdyh= Ghprfudwl}dwlrq lq wkh Odwh Wzhqwlhwk Fhqwxu|/ Qru0

pdq= Xqlyhuvlw| ri Rnodkrpd Suhvv/ 4<<41

Ndhpsihu/ Zlooldp dqg Dqwkrq| Orzhqehuj/ Wkh Ruljlqv dqg Ghplvh ri Dsduwkhlg lq Vrxwk

Diulfd/ +iruwkfrplqj,/ 4<<;1
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Ndhpsihu/ Zlooldp K1 dqg Dqwrq G Orzhqehuj/ �Wkh Wkhru| ri Lqwhuqdwlrqdo Hfrqrplf

Vdqfwlrqv= D Sxeolf Fkrlfh Dssurdfk/� Dphulfdq Hfrqrplf Uhylhz/ Vhswhpehu 4<;;/ :;

+7,/ :;9�<61

dqg Dqwrq G1 Orzhqehuj/ �Wkh Wkhru| ri Lqwhuqdwlrqdo Hfrqrplf Vdqfwlrqv�D Sxeolf

Fkrlfh Dssurdfk= Uhso|/� Dphulfdq Hfrqrplf Uhylhz/ Ghfhpehu 4<;</ :< +8,/ 4637�391

Nxudq/ Wlpxu/ �Vsdunv dqg Sudlulh Iluhv= D Wkhru| ri Xqdqwlflsdwhg Srolwlfdo Uhyroxwlrq/� Sxeolf

Fkrlfh/ Dsulo 4<;</ 94/ 74�:71

/ �Wkh Lqhylwdelolw| ri Ixwxuh Uhyroxwlrqdu| Vxusulvhv/� Dphulfdq Mrxuqdo ri Vrflrorj|/ Pd|

4<<8/ 433/ 485;�48841

Odlwlq/ Gdylg G1/ �Vrxwk Diulfd= Ylrohqfh/ P|wkv/ dqg Ghprfudwlf Uhirup/� Zruog Srolwlfv/ Mdq

4<;:/ 6< +5,/ 48;�5:<1

Olsvhw/ Vh|prxu Pduwlq/ �Vrph Vrfldo Uhtxlvlwhv ri Ghprfudf|= Hfrqrplf Ghyhorsphqw dqg

Srolwlfdo Ohjlwlpdf|/� Dphulfdq Srolwlfdo Vflhqfh Uhylhz/ 4<8</ 86/ 9<�4381

Orzhqehuj/ Dqwrq G1/ �Dq Hfrqrplf Wkhru| ri Dsduwkhlg/� Hfrqrplf Lqtxlu|/ Mdqxdu| 4<;</ 5:

+4,/ 8:�:71

Oxqgdko/ Pdwv/ �Wkh Udwlrqdoh ri Dsduwkhlg/� Dphulfdq Hfrqrplf Uhylhz/ Ghfhpehu 4<;5/ :5/

449<�:<1

Pdwwhv/ Urehuw/ �Wkh Urdg wr Ghprfudf|= Iurp 5 Iheuxdu| 4<<3 wr 5: Dsulo 4<<7/� lq Dqguhz

Uh|qrogv/ hg1/ Hohfwlrq *<7 Vrxwk Diulfd= Wkh Fdpsdljqv/ Uhvxowv dqg Ixwxuh Survshfwv/

Qhz \run= Vw1 Pduwlq*v Suhvv/ 4<<7/ ss1 4�561

PfJudwk/ Plnh/ �Hfrqrplf jurzwk/ Lqfrph Glvwulexwlrq dqg Vrfldo Fkdqjh/� lq Qlfrol Qdwwudvv

dqg Holvdehwk Duglqjwrq/ hgv1/ Wkh Srolwlfdo Hfrqrp| ri Vrxwk Diulfd/ Fdsh Wrzq= R{irug

Xqlyhuvlw| Suhvv/ 4<<3/ fkdswhu 9/ ss1 ;;�4391

PfJxluh/ Pduwlq F1 dqg Mu1 Pdqfxu Rovrq/ �Wkh Hfrqrplfv ri Dxwrfudf| dqg Pdmrulw| Uxoh=

Wkh Lqylvleoh Kdqg dqg wkh Xvh ri Irufh/� Mrxuqdo ri Hfrqrplf Olwhudwxuh/ Pdufk 4<<9/

[[[LY +4,/ :5�<91
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Phow}hu/ Doodq K1 dqg Vfrww I1 Ulfkdug/ �D Udwlrqdo Wkhru| ri wkh Vl}h ri Jryhuqphqw/�

Mrxuqdo ri Srolwlfdo Hfrqrp|/ 4<;4/ ;< +8,1

Prruh/ Eduulqjwrq/ Vrfldo Ruljlqv ri Glfwdwruvkls dqg Ghprfudf|/ Ervwrq= Ehdfrq Suhvv/ 4<991

Pxoohu/ Hgzdug Q1/ �Ghprfudf|/ Hfrqrplf Ghyhorsphqw/ dqg Lqfrph Lqhtxdolw|/� Dphulfdq Vr0

flrorjlfdo Uhylhz/ Iheuxdu| 4<;;/ 86 +4,/ 83�9;1

Qdwwudvv/ Qlfrol dqg Holvdehwk Duglqjwrq/ hgv/ Wkh Srolwlfdo Hfrqrp| ri Vrxwk Diulfd R{irug

Xqlyhuvlw| Suhvv R{irug 4<<31

Qruwk/ Grxjodvv F1 dqg Eduu| U1 Zhlqjdvw/ �Frqvwlwxwlrqv dqg Frpplwphqw= Wkh Hyrox0

wlrq ri Lqvwlwxwlrqv Jryhuqlqj Sxeolf Fkrlfh lq Vhyhqwhhqwk0Fhqwxu| Hqjodqg/� Mrxuqdo ri

Hfrqrplf Klvwru|/ 4<;</ 9</ ;36�651

R*Grqqhoo/ Jxloohupr dqg Sklolssh F1 Vfkplwwhu/ Wudqvlwlrqv iurp Dxwkrulwduldq Uxoh/ Edowl0

pruh= Mrkqv Krsnlqv Xqlyhuvlw| Suhvv/ 4<;91

Su}hzruvnl/ Dgdp/ Ghprfudf| dqg Pdunhwv= Srolwlfdo dqg Hfrqrplf Uhirupv lq Hdvwhuq Hxursh

dqg Odwlq Dphulfd/ Qhz \run= Fdpeulgjh Xqlyhuvlw| Suhvv/ 4<<41

dqg Ihuqdqgr Olprqjl/ �Prghuql}dwlrq= Wkhrulhv dqg Idfwv/�Zruog Srolwlfv/ Mdqxdu| 4<<:/

7</ 488�;61

Uxvwrz/ Gdqnzduw D1/ �Wudqvlwlrqv wr Ghprfudf|/� Frpsdudwlyh Srolwlfv/ Dsulo 4<:3/ 5 +6,/ 66:�

6971

Vlvn/ Wlprwk| G1/ Ghprfudwl}dwlrq lq Vrxwk Diulfd= wkh hoxvlyh vrfldo frqwudfw/ Sulqfhwrq Xqlyhuvlw|

Suhvv/ 4<<81

Vndshugdv/ Vwhujlrv/ �Frrshudwlrq/ Frq lfw/ dqg Srzhu lq wkh Devhqfh ri Surshuw| Uljkwv/� Dphu0

lfdq Hfrqrplf Uhylhz/ 4<<5/ ;5/ :53�6<1

/ �Frqwhvw Vxffhvv Ixqfwlrqv/� Hfrqrplf Wkhru|/ 4<<9/ :/ 5;6�5<31
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Vodeehuw/ Iuhghuln Ydq ]|o/ �Wkh edvlv dqg fkdoohqjhv ri wudqvlwlrq lq Vrxwk Diulfd/� lq Urelq Ohh

dqg Odzuhqfh Vfkohpphu/ hgv1/ Wudqvlwlrq wr Ghprfudf|/ R{irug Xqlyhuvlw| Suhvv/ 4<<4/

fkdswhu 4/ ss1 4�481

Vrxwk Diulfdq Lqvwlwxwh ri Udfh Uhodwlrqv/ Udfh Uhodwlrqv Vxuyh|/ Mrkdqqhvexuj= VDLUU/

ydulrxv |hduv1

Vrxwk Diulfdq Uhvhuyh Edqn/ Txduwhuo| Exoohwlq/ Suhwruld= VDUE/ ydulrxv |hduv1

Wvheholv/ Jhrujh/ Qhvwhg Jdphv= Udwlrqdo Fkrlfh lq Frpsdudwlyh Srolwlfv/ Ehunhoh|= Xqlyhuvlw| ri

Fdoliruqld Suhvv/ 4<<31

Yhodvfr/ Dqguìv/ �Wkh Vwdwh dqg Hfrqrplf Srolf|= Fkloh 4<850<5/� lq Eduu| S1 Ervzruwk/ Uxgljhu

Gruqexvfk/ dqg Udýo Odeäq/ hgv1/ Wkh Fklohdq Hfrqrp|= Srolf| Ohvvrqv dqg Fkdoohqjhv/

Zdvklqjwrq GF= Eurrnlqjv/ 4<<71

Zruog Edqn/ Vrfldo Lqglfdwruv ri Ghyhorsphqw/ Zdvklqjwrq GF= Zruog Edqn/ 4<<91
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 [B] 

Years 1948-55 1955-60 1960-64 1964-70 1970-75 1975-81 1981-86

Real GDP 4.6 4 6 5.5 4 3 0.3

Real Manufacturing Output 7.7 4.6 10.2 7.5 5.9 5.1 -2.4

Real Manufacturing Investment -0.7 5.5 25.1 4.3 7.1 7.8 -15.6

Manufacturing Employment 5.2 0.3 6.1 5 4.1 1.8 -2.2

Total Employment 2.7 1.3 2.9 2.9 2.4 1.3 -0.5

CPI 5.5 2.2 1.8 3.4 9.4 12.6 14.7
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Figure 3: 5-Year %-change in Real Wages in Manufacturing, South Africa, 1980-1995

Source:Du Toit and Falkena (1994)
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Figure 4: Gini Coefficients for South Africa, 1965-1987

Source: Abedian and Standish (1992), Deininger and Squire (1996)
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Figure 5: Investment share of GDP (%) and

Capital Labor Ratio (constant 1990 rands), South Africa, 1970-1992.

Source: Penn World Tables, Mark 5.6, South African Reserve Bank
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Figure 6: Population Ratios, South Africa, 1945-1995.

Source: South African Institute of Race Relations Annual Surveys 1974-1996



Country
Transition 
Date

Date of 
Nearest 
Prior 
Survey

Date of 
Previous 
Survey

Change in 
Income 
Ratio (d)

Argentina 1983 1980 1970 -2.64
Phillipines 1986 1985 1975 -2.47
Ecuador 1979 1975 1970 -4.00
Portugal 1976 1974 1968 -1.34
Uruguay 1985 1981 1976 -0.21
Hungary 1990 1989 1988 -0.01
Spain 1977 1974 1965 0.14
Poland 1989 1989 1987 0.30
Turkey 1974 1973 1968 -1.90
Brazil 1985 1983 1975 3.94
Korea 1988 1988 1976 -2.24
Average -0.95

Table 2: Change in the Income Ratio Prior to Democratic



Country
Date of 
Survey

Date of 
Previous 
Survey

Change in 
Income 

Ratio (d)
Brazil 1975 1970 2.30
Mexico 1977 1970 1.51
Phillipines 1975 1971 0.59
Uruguay 1976 1968 1.38
Nicaragua 1975 1970 0.57
Guatemala 1975 1970 0.00
Hungary 1972 1967 0.14
Hungary 1977 1972 -0.41
Hungary 1983 1977 -0.02
Korea 1976 1970 1.68
Average 0.77

Table 3: Change in Income Ratios in Non-


