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Devwudfw

Wklv sdshu h{soruhv wkh uroh ri cvrfldo fdsdelolw|* lq jurzwk dqg

ghyhorsphqw1 Zh suhvhqw d zlgh ydulhw| ri hylghqfh wr vkrz wkdw

udwhv ri jurzwk/ lq shu fdslwd lqfrph dqg WIS/ duh vwurqjo| uhodwhg wr

wkh h{whqw ri d frxqwu|*v lqlwldo vrfldo ghyhorsphqw1 Zh dovr vkrz wkdw

gl�huhqfhv lq vrfldo ghyhorsphqw fdq h{sodlq srodul}dwlrq wdnlqj sodfh

lq wkh zruog lqfrph glvwulexwlrq1 Qrw rqo| duh wkhvh uhvxowv lqwhuhvwlqj

lq wkhpvhoyhv/ wkh| ohdg xv wr uhmhfw wkh lq xhqwldo dxjphqwhg Vrorz

prgho lq idyrxu ri wkh dowhuqdwlyh ylhz/ lq zklfk whfkqrorj| lv doorzhg

wr gl�hu dfurvv frxqwulhv dqg vrfldo idfwruv sod| d uroh lq wkh vshhg ri

fdwfklqj xs1

�Zh duh judwhixo wr Mrkq Pxhooedxhu/ Vwhyh Qlfnhoo dqg Vwhyh Uhgglqj iru ydoxdeoh

frpphqwv dqg glvfxvvlrq1
|Fruuhvsrqglqj dxwkru1 Hpdlo mrq1whpsohCqx!hog1r{irug1df1xn
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Wkrvh zkr vwxg| wkh klvwru| ri orqj0uxq jurzwk dqg ghyhorsphqw kdyh

orqj eholhyhg wkdw d frxqwu|*v vrfldo fkdudfwhulvwlfv duh ixqgdphqwdo wr lwv

dfklhylqj survshulw|1 Dprqj wkh hduolhvw wklqnhuv rq wklv wrslf/ Pdu{ vdz

vrflhw| dqg wkh hfrqrp| dv lqwhuwzlqhg/ Zhehu wudfhg wkh lq xhqfh ri uhol0

jlrxv hwklfv rq fkdqjlqj hfrqrplf lghrorj| dqg sudfwlfh/ dqg zulwhuv lq wkh

Jhupdq klvwrulfdo vfkrro/ qrwdeo| Zhuqhu Vrpeduw/ hpskdvlvhg wkh uroh ri

vrflrorjlfdo idfwruv +Krvholw}/ 4<86d,1 Vrfldo idfwruv duh doprvw dozd|v sodfhg

dprqj wkh suhfrqglwlrqv iru hfrqrplf ghyhorsphqw/ dv lq Xqlwhg Qdwlrqv

+4<84,/ dqg wkh urrw fdxvhv ri hfrqrplf edfnzdugqhvv kdyh frqwlqxdoo| ehhq

wudfhg wr vrfldo vwuxfwxuh dqg fxowxuh/ dv lq wkh �uvw plvvlrq uhsruwv ri wkh

Zruog Edqn +Vshqjohu/ 4<87,1

Pruh uhfhqwo|/ wkh lghd kdv ehhq h{suhvvhg idprxvo| e| Deudprylw}=

111whfkqrorjlfdo edfnzdugqhvv lv qrw xvxdoo| d phuh dfflghqw1

Whqdflrxv vrflhwdo fkdudfwhulvwlfv qrupdoo| dffrxqw iru d sru0

wlrq/ shukdsv d vxevwdqwldo sruwlrq/ ri d frxqwu|*v sdvw idloxuh wr

dfklhyh dv kljk d ohyho ri surgxfwlylw| dv hfrqrplfdoo| pruh dg0

ydqfhg frxqwulhv1 Wkh vdph gh�flhqflhv/ shukdsv lq dwwhqxdwhg

irup/ qrupdoo| uhpdlq wr nhhs d edfnzdug frxqwu| iurp pdn0

lqj wkh ixoo whfkqrorjlfdo ohds hqylvdjhg e| wkh vlpsoh ^fdwfk0xs`

k|srwkhvlv1 L kdyh d qdph iru wkhvh fkdudfwhulvwlfv1 Iroorzlqj

Nd}xvkl Rkndzd dqg Khqu| Urvryvn|/ L fdoo wkhp �vrfldo fdsd0

elolw|�111d frxqwu|*v srwhqwldo iru udslg jurzwk lv vwurqj qrw zkhq

lw lv edfnzdug zlwkrxw txdol�fdwlrq/ exw udwkhu zkhq lw lv whfk0

qrorjlfdoo| edfnzdug exw vrfldoo| dgydqfhg1

Deudprylw} +4<;9/ s1 6;:06;;,

Wkh lghd wkdw d frxqwu|*v delolw| wr fdwfk xs ghshqgv qrw rqo| rq fdslwdo

dffxpxodwlrq/ exw dovr rq lwv ohyho ri vrfldo ghyhorsphqw/ lv d qdwxudo dqg
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dsshdolqj rqh1 Lw surylghv d vlpsoh dqg lqwxlwlyh h{sodqdwlrq ri zk| vrph

frxqwulhv vwdjqdwh zkloh rwkhuv ryhuwdnh wkh hduo| ohdghuv1 Wkh sureohp zlwk

vrfldo fdsdelolw| kdv ehhq/ dv Deudprylw} srlqwv rxw/ wkdw �qr rqh nqrzv

mxvw zkdw lw phdqv ru krz wr phdvxuh lw�1

Hduolhu dwwhpswv wr dvvhvv lwv lpsruwdqfh/ vxfk dv Kdqvvrq dqg Khquhn0

vrq +4<<7,/ kdyh dfnqrzohgjhg wkh phdvxuhphqw gl!fxow|/ exw grqh olwwoh

wr flufxpyhqw lw1 Lq wkhlu sdshu/ wkh| xvh phdvxuhv ri kxpdq fdslwdo dqg

wudgh rshqqhvv/ exw lw lv fohdu wkdw wkhvh gr qrw fdswxuh d odujh sduw ri zkdw

Deudprylw} phdqv e| vrfldo fdsdelolw|1 Pduvk +4<;;, shukdsv fdph forvhu/

pdnlqj xvh ri yduldeohv iru qhzvsdshu frqvxpswlrq dqg hwkqr0olqjxlvwlf khw0

hurjhqhlw|/ dprqj rwkhuv1 Krzhyhu/ kh irxqg qr h�hfw ri klv vhohfwhg ydul0

deohv/ dw ohdvw zkhq frqwuroolqj iru wkh lqyhvwphqw udwlr dqg wkh lqlwldo ohyho ri

JGS shu fdslwd1 Ph|hu hw do1 +4<:<, irxqg olwwoh h�hfw ri vrfldo dqg srolwlfdo

prghuql}dwlrq/ dqg vshfxodwhg wkdw vrfldo prghuql}dwlrq lv shukdsv ehfrp0

lqj ohvv lpsruwdqw jlyhq wkh ulvh ri cvwurqj vwdwhv* frpplwwhg wr hfrqrplf

jurzwk1

Uhfhqwo|/ vrfldo idfwruv kdyh djdlq frph wr wkh iruh/ zlwk wkh pxfk sxe0

olflvhg zrun ri Sxwqdp +4<<6/ 4<<9,1 Khoolzhoo dqg Sxwqdp +4<<8, kdyh

uhodwhg jurzwk lq Lwdoldq uhjlrqv wr vwrfnv ri cvrfldo fdslwdo*1 Sxwqdp kdv

hpskdvl}hg dvvrfldwlrqdo phpehuvklsv dqg vxuyh| phdvxuhv ri vrfldo wuxvw

dv lpsruwdqw lqglfdwruv ri vrfldo fdslwdo1 Khoolzhoo +4<<9,/ lq d vwxg| ri vrfldo

fdslwdo dqg Dvldq jurzwk/ �qgv qr h�hfw ri dq lqwhuhvwlqj vhw ri yduldeohv1

Lqghhg/ kh �qgv wkdw klv phdvxuhv ri vrfldo fdslwdo duh vljql�fdqwo| qhjd0

wlyho| fruuhodwhg zlwk 4<950<3 surgxfwlylw| jurzwk1 Lq rxu rzq zrun/ zh

irfxv rq cvrfldo fdsdelolw|*/ ru wkh fdsdflw| ri vrfldo lqvwlwxwlrqv wr dvvlvw

lq wkh dgrswlrq ri iruhljq whfkqrorj| +Rkndzd dqg Urvryvn|/ 4<:6/ fk1 <,1

Wklv ohdgv xv wr hpskdvlvh vxfk idfwruv dv vrfldo prelolw|/ frppxqlfdwlrqv/
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dqg cprghuql}dwlrq ri rxworrn*/ udwkhu wkdq wkh lqglfdwruv ri wuxvw dqg vrfldo

sduwlflsdwlrq glvfxvvhg lq Sxwqdp*v zrun1

Lq wklv sdshu/ zh xvh dq lqgh{ ri vrfldo ghyhorsphqw frqvwuxfwhg lq wkh

plg04<93v e| wkh hfrqrplvwv Lupd Dghopdq dqg F|qwkld Wdiw Pruulv/ dqg

grfxphqwhg lq Dghopdq dqg Pruulv +4<9:,1 Zh �qg vhyhudo lqwhuhvwlqj uh0

vxowv1 Hfrqrplf jurzwk vlqfh wkh hduo| 4<93v lv vwurqjo| uhodwhg wr wkh lql0

wldo ohyho ri vrfldo ghyhorsphqw1 Zh vkrxog hpskdvlvh wkdw wklv uhvxow krogv

wuxh zkhwkhu rqh pdnhv xvh ri furvv0vhfwlrq uhjuhvvlrqv/ lqglylgxdo jurzwk

dffrxqwlqj vwxglhv/ ru vwrfkdvwlf surgxfwlrq iurqwlhu WIS hvwlpdwhv1 Wkh

uhvxow lv urexvw lq wkh vhqvh ri Ohylqh dqg Uhqhow +4<<5,/ dqg zh dovr xvh

urexvw hvwlpdwlrq whfkqltxhv wr hvwdeolvk wkdw rxu �qglqjv duh qrw gulyhq e|

lq xhqwldo rxwolhuv1

Zh fdq jr ixuwkhu wkdq wklv1 Wkh lqgh{ ri vrfldo ghyhorsphqw dsshduv wr

kdyh frqvlghudeoh h{sodqdwru| srzhu iru pryhphqwv zlwklq wkh lqwhuqdwlrqdo

lqfrph glvwulexwlrq1 Khqfh/ lw fdq surylgh d sduwldo h{sodqdwlrq ri wkh sr0

odulvdwlrq dqg elprgdolw| hpskdvlvhg e| Txdk +h1j1/ Txdk 4<<9,1 Qrw rqo|

wkdw/ zh �qg sduwlfxoduo| lqwhuhvwlqj uhvxowv zkhq zh xvh wkh lqgh{ wr vsolw

wkh vdpsoh lqwr pxowlsoh uhjlphv1 Zh �qg wkdw/ dw orz ohyhov ri vrfldo gh0

yhorsphqw/ vfkrrolqj lv lpsruwdqw iru jurzwk/ sk|vlfdo fdslwdo dffxpxodwlrq

ohvv vr1 Iru frxqwulhv zlwk kljkhu ohyhov ri vrfldo ghyhorsphqw/ wkh h�hfw ri

vfkrrolqj dsshduv wr eh uhodwlyho| ohvv lpsruwdqw1

Wdnhq ryhudoo/ wkhvh �qglqjv duh lpsruwdqw iru dw ohdvw wkuhh uhdvrqv1

Iluvw/ wkh| d�hfw wkh ylhz zh vkrxog wdnh derxw h{lvwlqj jurzwk wkhrulhv1 Lq

sduwlfxodu/ wkh lq xhqwldo dxjphqwhg Vrorz prgho lv uhmhfwhg lq idyrxu ri d

gl�huhqw ylhz ri ghyhorsphqw/ lq zklfk wkh lqwhuqdwlrqdo wudqvplvvlrq ri lghdv

lv fhqwudo1 Vhfrqg/ frqwuroolqj iru wkh lqlwldo ohyho ri vrfldo ghyhorsphqw vkrxog

lpsuryh wkh vwdqgdug ri ixwxuh hpslulfdo zrun rq hfrqrplf jurzwk1 Ilqdoo|/
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wkh �qglqj wkdw sduw ri wkh yduldwlrq lq jurzwk udwhv lv gxh wr gl�huhqfhv lq

vrfldo ghyhorsphqw/ zkloh qrw vxusulvlqj/ lv lqwhuhvwlqj lq lwvhoi1 Lw rshqv xs

pdq| rssruwxqlwlhv iru lqqrydwlyh wkhruhwlfdo dqg hpslulfdo zrun/ vrph ri

zklfk zloo kdyh d pruh gluhfw srolf| rulhqwdwlrq wkdq wklv h{sorudwru| sdshu1

Wkh qh{w vhfwlrq glvfxvvhv wkh srvvleoh uroh ri vrfldo ghyhorsphqw1 Vhfwlrq

5 glvfxvvhv wkh frqvwuxfwlrq ri wkh lqgh{ xvhg/ dqg suhvhqwv vlpsoh judskv

lqglfdwlqj wkh srvvleoh lpsruwdqfh ri vrfldo ghyhorsphqw1 Lq vhfwlrq 6/ zh

dvvhvv lwv uroh pruh irupdoo|/ xvlqj wkh dxjphqwhg Vrorz prgho dv d wkhr0

uhwlfdo iudphzrun1 Uhjuhvvlrq wuhh dqdo|vlv lv xvhg wr vsolw wkh vdpsoh dqg

lqyhvwljdwh wkh srvvlelolw| ri pxowlsoh uhjlphv/ zkhuh wkh uhjlphv duh glylghg

e| vrfldo ghyhorsphqw1 Lq vhfwlrq 7/ zh xvh Pdunry fkdlq wudqvlwlrq pdwulfhv

wr lqyhvwljdwh wkh frqvhtxhqfhv ri vrfldo ghyhorsphqw iru d frxqwu|*v jurzwk

survshfwv1 Vhfwlrq 8 dvvhvvhv wkh urexvwqhvv ri wkh uhvxowv/ xvlqj dowhuqdwlyh

hpslulfdo irupxodwlrqv edvhg rq Ohylqh dqg Uhqhow +4<<5, dqg Pdxur +4<<8,1

Vhfwlrq 9 lqyhvwljdwhv lq pruh ghwdlo wkh uhodwlrq ehwzhhq vrfldo fdsdelolw|

dqg d ydulhw| ri phdvxuhv ri wrwdo idfwru surgxfwlylw| jurzwk1 Ilqdoo|/ vhfwlrq

: frqfoxghv1

4 Vrfldo ghyhorsphqw dqg jurzwk

Prvw klvwruldqv zkr kdyh vwxglhg orqj0uxq jurzwk kdyh srlqwhg wr wkh uroh ri

vrfldo idfwruv/ olnh wkh ohjdo dqg lqvwlwxwlrqdo iudphzrun1 Fodun +4<98, sodfhg

wkhvh dprqj wkh cixqgdphqwdo sureohpv* lq wkh vwxg| ri hfrqrplf jurzwk1

Froh hw do1 +4<<5, zulwh wkdw cwkh lqwhudfwlrq ehwzhhq wkh rujdql}dwlrq ri

d vrflhw| dqg lwv hfrqrplf shuirupdqfh zdv rqfh frqvlghuhg shukdsv wkh

ixqgdphqwdo txhvwlrq ri srolwlfdo hfrqrp|* +s1 43<8,1 P|ugdo +4<8:, dujxhg

wkdw hfrqrplvwv wrr riwhq glvplvv qrq0hfrqrplf idfwruv1 Kh vxjjhvwhg wkdw

d orz ohyho ri hfrqrplf ghyhorsphqw riwhq fruuhvsrqgv wr orz ohyhov ri vrfldo
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prelolw|/ srru frppxqlfdwlrqv/ dqg lqdghtxdwh hgxfdwlrq/ dqg pdgh wklv

sduw ri klv wkhru| ri flufxodu fdxvdwlrq1 Dowkrxjk ydjxho| gh�qhg/ vxfk

wklqjv dv cprghuqlvdwlrq ri rxworrn* dqg wkh zloolqjqhvv wr h{shulphqw frxog

eh lpsruwdqw lq ryhufrplqj uhvlvwdqfh wr qhz phwkrgv dqg hfrqrplf fkdqjh1

Ohzlv +4<88, dujxhg wkdw wkh czloo wr hfrqrpl}h* lv fhqwudo lq ghwhuplqlqj

survshfwv iru jurzwk1 Iru hfrqrplf jurzwk wr wdnh sodfh/ lw pd| eh lpsruwdqw

wkdw hfrqrplf uhodwlrqv duh jryhuqhg e| qhlwkhu vrfldo vwdwxv qru wudglwlrqdo

vdqfwlrqv +Krvholw}/ 4<88,1

Wkhvh eurdg lghdv fdq eh uhodwhg wr d vwudqg ri wkrxjkw lq srolwlfdo vfl0

hqfh dqg wkh vrflrorj| ri ghyhorsphqw/ cprghuql}dwlrq wkhru|*14 Wklqnhuv

lq wklv wudglwlrq iroorz Zhehu lq vhhlqj wkh vsuhdg ri hfrqrplf ehkdylrxu dv

wkh ghwhuplqlqj irufh lq wkh hfrqrplf surjuhvv ri frxqwulhv1 Wklv lq wxuq

uhtxluhv dwwlwxglqdo fkdqjhv lq vrflhw|/ zklfk pxvw pryh iurp cwudglwlrq* wr

cprghuqlw|*/ zkhuh prghuqlw| lv forvho| lghqwl�hg zlwk wkh vwuxfwxuhv dqg

sudfwlfhv ri prghuq Zhvwhuq vrflhwlhv1 Xvxdoo|/ prghuql}dwlrq wkhrulvwv kdyh

dvvxphg wkdw frqwdfw zlwk Zhvwhuq vrflhwlhv lv olnho| wr ehqh�w wkh Wklug

Zruog1

E| wkh odwh 4<93v/ wklv vfkrro zdv frplqj xqghu dwwdfn iurp d ydulhw| ri

gluhfwlrqv1 Lw kdv ehhq dujxhg wkdw wkh wkhru| lv hwkqrfhqwulf/ dqg wkxv idlov

wr frqvlghu dowhuqdwlyh sdwkv ri ghyhorsphqw1 Vrph ri wkh nh| frqfhswv/ olnh

wudglwlrq dqg prghuqlw|/ duh sureohpdwlf1 Lq wklv sdshu zh zloo ljqruh wkhvh

fulwlflvpv/ dqg vlpso| vxjjhvw wkdw pruh cprghuq* vrfldo duudqjhphqwv gr

vhhp wr suryh ehqh�fldo iru hfrqrplf jurzwk/ dv wkh prghuql}dwlrq wkhrulvwv

dvvxphg> vhh iru lqvwdqfh Lqnhohv dqg Vplwk +4<:7/ s1 6450649,1 Wklv lv qrw

wr ghq| wkdw prghuql}dwlrq pd| eulqj pdq| sureohpv lq lwv zdnh 0 vrfldo

glvrujdql}dwlrq/ shuvrqdo ghprudol}dwlrq/ dolhqdwlrq 0 dqg zh gr qrw zlvk

4
Vhh Dodyl dqg Vkdqlq +4<;5, dqg hvshfldoo| Vr +4<<3, iru dq lqwurgxfwlrq wr wkh vrfl0

rorj| ri ghyhorsphqw1
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wr pdnh vwurqj fodlpv derxw wkh h�hfwv ri vrfldo prghuql}dwlrq rq vrfldo

zhoiduh1

414 Vrflhw| dqg hqwuhsuhqhxuvkls

Zh wxuq qrz wr pruh vshfl�f dvshfwv ri vrfldo ghyhorsphqw1 D frpprq ds0

surdfk lq prghuql}dwlrq wkhru| kdv ehhq wr uhodwh wkh vrflrorjlfdo frqfhswv

ri Wdofrww Sduvrqv wr frqglwlrqv iru hfrqrplf jurzwk15 Lq wkh prghuq lqgxv0

wuldol}hg frxqwulhv/ urohv duh rshq dqg doorfdwhg rq wkh edvlv ri dfklhyhphqw/

hqfrxudjlqj lqlwldwlyh dqg lqqrydwlrq1 Pruh ixqgdphqwdoo|/ wkh sv|fkrorjlvw

PfFohoodqg +4<94, kdv h{soruhg wkh vrfldo vrxufhv ri gulyhv iru dfklhyhphqw16

D forvho| uhodwhg wkhph/ orqj suhvhqw lq wkh hfrqrplfv olwhudwxuh/ lv wkdw

vrfldo frqglwlrqv duh lpsruwdqw lq ghwhuplqlqj wkh txdolw| ri hqwuhsuhqhxu0

vkls1 Lqqrydwlyh h�ruwv duh idu pruh olnho| wr eh iruwkfrplqj zkhq hqwuh0

suhqhxuvkls lv suhvwljlrxv dqg wkhuh lv urrp iru vrfldo prelolw|/ frpsduhg wr

pruh frqvhuydwlyh dqg uhvwulfwlyh vrflhwlhv1 Krvholw} +4<85e/ 4<86e/ 4<8:,/

Ohzlv +4<88,/ Urvwrz +4<93, dqg pruh uhfhqwo| Edxpro +4<<3/ 4<<6, doo

pdnh srlqwv dorqj wkhvh olqhv1 Jhuvfkhqnurq +4<95, lv rqh ri wkh ihz wr kdyh

glvdjuhhg zlwk wklv ylhz1

Zh fdq uhodwh wkhvh lghdv wr vrph ri wkh qhzhvw wkhruhwlfdo zrun rq

jurzwk1 Ihuvkwpdq hw do1 +4<<9, lqyhvwljdwh wkh olqnv ehwzhhq vrfldo vwdwxv/

wkh doorfdwlrq ri wdohqw dfurvv rffxsdwlrqv/ dqg jurzwk1 Jdoru dqg Wvlggrq

+4<<9, suhvhqw dq h{solflw wkhruhwlfdo prgho lq zklfk vrfldo lpshglphqwv wr

hduqlqjv prelolw| zloo glvwruw wkh doorfdwlrq ri wdohqw/ orzhu wkh iuhtxhqf| ri

lqqrydwlrqv/ dqg uhgxfh jurzwk1

5Vhh iru lqvwdqfh Krvholw} +4<86e, dqg Vr +4<<3,/ s1 540561
6Dq|rqh zkr grxewv wkh uhohydqfh ri wkhvh lghdv vkrxog shukdsv srqghu wkh iroorzlqj

vhqwhqfh iurp PfFohoodqg*v 4<94 errn= �rqh zrxog suhglfw ^edvhg rq wkh lqyhvwljdwlrq`

wkdw Mdsdq zloo pryh iurp d vwdwxv ri dq cxqghudfklhyhu* lq wkh hfrqrplf vskhuh wr wkdw

ri dq cryhudfklhyhu*/ vd| e| 4<:31� PfFohoodqg +4<94/ s1 435,1
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415 Rwkhu dvshfwv ri vrfldo ghyhorsphqw

Pdq| zulwhuv kdyh srlqwhg wr wkh fr0h{lvwhqfh lq ghyhorslqj frxqwulhv ri d

prghuq lqgxvwuldo vhfwru dqg d pruh wudglwlrqdo/ uxudo zd| ri olih1 Khuvnrylwv

+4<85, dqg Kluvfkpdq +4<8</ s1 45<, dujxh wkdw wklv gxdolvp fdq krog edfn

wkh dsshdudqfh ri prghuq lqgxvwuldo phwkrgv1 Olqwrq +4<85, srlqwhg wr wkh

uroh ri wudglwlrqdo nlq jurxsv/ dqg lq sduwlfxodu wkh frqvhuydwlvp ri wkh h{0

whqghg idplolhv frpprq lq xqghughyhorshg hfrqrplhv1 Khuvnrylwv dujxhg

wkdw wkh frppxqdoo| rulhqwhg nlq jurxs whqgv wr ohvvhq zrun lqfhqwlyhv dqg

dfwv dv d frqvhuydwlyh lq xhqfh rq frqvxpswlrq sdwwhuqv1 Krzhyhu/ lw pljkw

dovr frqwulexwh wr jurzwk/ e| iru lqvwdqfh doorzlqj ulvn vkdulqj17 Pruh jhq0

hudoo|/ zh kdyh wr eh fduhixo lq vhohfwlqj wkh dvshfwv ri cwudglwlrq* wkdw frxog

dfw dv eduulhuv wr jurzwk1

Froh hw do1 +4<<5, frqvwuxfw d prgho lq zklfk vrfldo vwdwxv ghwhuplqhv wkh

doorfdwlrq ri qrq0pdunhw jrrgv1 Lq wxuq/ wklv fuhdwhv d frqfhuq zlwk uhodwlyh

vwdqglqj zklfk fdq d�hfw vdylqj ehkdylrxu1 Zkhq vwdwxv lv ghwhuplqhg e|

uhodwlyh zhdowk/ wklv zloo whqg wr ohdg shrsoh wr vdyh pruh1 Vr/ li wkh uhodwlrq

ehwzhhq zhdowk dqg vwdwxv gl�huv dfurvv vrflhwlhv/ wklv lv olnho| wr eh uh hfwhg

lq gl�huhqw ohyhov ri vdylqj dqg hfrqrplf dfwlylw|1

Rq d pruh jhqhudo qrwh/ Sduhqwh dqg Suhvfrww +4<<7, dujxh wkdw wkh

vw|ol}hg idfwv ri ghyhorsphqw duh rqo| frqvlvwhqw zlwk d prgho lq zklfk whfk0

qrorj| gl�huv dfurvv frxqwulhv/ dqg vrph frxqwulhv kdyh kljk eduulhuv wr whfk0

qrorj| dgrswlrq1 Lw lv qdwxudo wr dvvxph wkdw rqh eduulhu wr dgrswlrq olhv

lq loo0vxlwhg vrfldo duudqjhphqwv/ dqg wkdw wkh duudqjhphqwv ri wudglwlrqdo

vrflhwlhv pd| eh ohvv zhoo vxlwhg wr jurzwk wkdq wkrvh ri Zhvwhuq olehudo

ghprfudflhv1

7Iru pruh glvfxvvlrq/ vhh Kxqw +4<99, dqg Zrqj +4<;;,1
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5 Wkh Dghopdq0Pruulv lqgh{

Fohduo|/ wkhvh pdq| dvshfwv ri vrfldo ghyhorsphqw suhvhqw d phdvxuhphqw

sureohp1 Wr vroyh lw/ Dghopdq dqg Pruulv frqvwuxfw dq lqgh{ ri vrfldo gh0

yhorsphqw xvlqj idfwru dqdo|vlv1 Wkh whfkqltxh/ lqlwldoo| ghyhorshg wr vwxg|

lqwhooljhqfh/ lv lqwhqghg wr uhodwh d jurxs ri lqglfdwruv wr d vpdoohu vhw ri

frpprq xqghuo|lqj idfwruv/ ru odwhqw yduldeohv1 Pdnlqj xvh ri wkh uhvxowv

fohduo| uhtxluhv vhyhudo dvvxpswlrqv/ qrw ohdvw wkdw d frpsoh{ pxowlglphq0

vlrqdo skhqrphqrq olnh vrfldo ghyhorsphqw fdq eh phdqlqjixoo| uhgxfhg wr

d vlqjoh lqgh{ ru vhw ri lqglfhv1 Wkh whfkqltxh lv frqwuryhuvldo/ wr wkh h{0

whqw wkdw Hyhulww +4<;7, zulwhv wkdw �idfwru dqdo|vlv kdv suredeo| dwwudfwhg

pruh fulwlfdo frpphqw wkdq doprvw dq| rwkhu vwdwlvwlfdo whfkqltxh� +s1 64,/

dowkrxjk kh jrhv rq wr dgg wkdw pxfk ri wkh fulwlflvp lv loo0mxgjhg18

Lq wklv sdshu zh zloo wdnh dq djqrvwlf dssurdfk1 Zh suhvhqw vhyhudo vhwv

ri uhvxowv pdnlqj xvh ri wkh lqgh{ frqvwuxfwhg e| Dghopdq dqg Pruulv/ zklfk

zh fdoo VrfGhy1 Wkhvh jhqhudoo| vxjjhvw wkdw jurzwk lv vwurqjo| fruuhodwhg

zlwk wkh lqgh{1 Jlyhq grxewv ryhu wkh xvhixoqhvv ri idfwru dqdo|vlv/ zh kdyh

wr uhwdlq dq rshq plqg rq zkhwkhu ru qrw wkh lqgh{ lv dq dffxudwh lqglfdwlrq

ri d frxqwu|*v vrfldo ghyhorsphqw1 Exw rxu uhvxowv vxjjhvw wkdw Dghopdq dqg

Pruulv kdyh vxffhhghg lq txdqwli|lqj d odwhqw yduldeoh wkdw lv lpsruwdqw wr

jurzwk/ dqg jlyhq krz wkh yduldeoh zdv frqvwuxfwhg/ lw lv olnho| wr uh hfw wkh

ohyho ri vrfldo ghyhorsphqw wr vrph h{whqw1

8Iru d jrrg lqwurgxfwlrq wr idfwru dqdo|vlv/ dqg glvfxvvlrq ri vrph ri wkh sureohpv/
vhh Fkdw�hog dqg Froolqv +4<;3,1
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Wdeoh 4

Frpsrqhqwv ri wkh Dghopdq0Pruulv lqgh{

Vl}h ri wkh wudglwlrqdo djulfxowxudo vhfwru

H{whqw ri gxdolvp

H{whqw ri xuedqlvdwlrq

Fkdudfwhu ri edvlf vrfldo rujdql}dwlrq

Lpsruwdqfh ri lqgljhqrxv plggoh fodvv

H{whqw ri vrfldo prelolw|

H{whqw ri olwhudf|

H{whqw ri pdvv frppxqlfdwlrq

Fuxgh ihuwlolw| udwh

Ghjuhh ri prghuql}dwlrq ri rxworrn

Zkdw grhv wkh lqgh{ phdvxuh h{dfwo|B Wr frqvwuxfw wkhlu lqgh{/ Dghopdq

dqg Pruulv xvh dvvhvvphqwv ri hdfk frxqwu|*v ghyhorsphqw dv ri 4<8:095

lq d ydulhw| ri uhvshfwv/ olvwhg lq Wdeoh 41 Lw lv fohdu wkdw vhyhudo ri wkhvh

uhodwh wr rxu hduolhu glvfxvvlrq lq vhfwlrq 4/ zkloh rwkhuv +olwhudf|/ wkh h{whqw

ri pdvv frppxqlfdwlrq, fdq eh vhhq dv phdvxuhv ri kxpdq fdslwdo1 Wkh

lqglfdwruv dqg wkhlu srvvleoh uroh lq ghyhorsphqw duh glvfxvvhg lq pruh ghwdlo

lq Dghopdq dqg Pruulv +4<9:,19 Lq wkh qh{w ihz sdudjudskv/ zh zloo glvfxvv

wkh lqwhusuhwdwlrq ri wkh �qdo lqgh{1

Lw lv fohdu wkdw wkh Dghopdq dqg Pruulv lqgh{ vkrxog eh vhhq dv uhsuh0

vhqwlqj dq ryhudoo srvlwlrq lq whupv ri vrflhwdo ghyhorsphqw> lw vkrxog qrw

eh lghqwl�hg zlwk dq| sduwlfxodu rqh ri wkh lqglfdwruv lq Wdeoh 41 Khqfh/

rxu sdshu zloo qrw wlh grzq wkh jurzwk h�hfwv ri sduwlfxodu dvshfwv ri vrfldo

ghyhorsphqw1 Lqvwhdg/ zh zloo wdnh d eurdghu ylhz1 Vrflhwlhv fdq eh vhhq

dv hyroylqj dorqj d ydulhw| ri iurqwv dw rqfh 0 dv wkh prghuql}dwlrq wkhrulvwv

eholhyhg 0 dqg wkh lqgh{ phdvxuhv wkh h{whqw ri d vrflhw|*v ryhudoo hyroxwlrq1

Khqfh/ rxu uhvxowv duh qhfhvvdulo| ydjxh rq wkh txhvwlrq ri zk| vrflhw| pdw0

9Vhh dovr Dghopdq dqg Pruulv +4<9;,/ Ud|qhu +4<:3,/ Eurrnlqv +4<:3, dqg Dghopdq

dqg Pruulv +4<:3,1
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whuv1 Zh �uvw zlvk wr frqylqfh wkh uhdghu wkdw vrfldo idfwruv duh lpsruwdqw1

Jlyhq phdvxuhphqw sureohpv/ irfxvlqj rq sduwlfxodu dvshfwv ri vrflhw| zloo

eh d kdughu dqg pruh frqwuryhuvldo wdvn1

Lw lv dovr zruwk qrwlqj wkdw wr rewdlq wkhlu �qdo uhvxowv/ Dghopdq dqg

Pruulv rplwwhg wzr lqglfdwruv suhylrxvo| lqfoxghg= wkh ghjuhh ri fxowxudo

dqg hwkqlf krprjhqhlw|/ dqg wkh h{whqw ri qdwlrqdo lqwhjudwlrq1 Wkhlu mxvwl0

�fdwlrq lv wkdw lqfoxvlrq ri wkhvh lqglfdwruv ohg wr frxqwu| udqnlqjv wkdw zhuh

lqdssursuldwh +Dghopdq dqg Pruulv/ s1 49;0<,1 Wkxv lw lv fohdu wkdw wkh �qdo

lqgh{ frpelqhv wkh rxwfrph ri d sduwlfxodu vwdwlvwlfdo surfhgxuh zlwk wkh

vxemhfwlyh mxgjhphqwv ri Dghopdq dqg Pruulv derxw zkdw zrxog frqvwlwxwh

dq dssursuldwh udqnlqj1

Wklv lv ohvv ri d sureohp wkdq lw pd| �uvw dsshdu1 Vlqfh wkh errn zdv

sxeolvkhg lq 4<9:/ wkhuh lv olwwoh srvvlelolw| wkdw vxemhfwlyh mxgjhphqwv kdyh

ehhq frqwdplqdwhg e| nqrzohgjh ri vxevhtxhqw jurzwk udwhv1 Hyhq li rqh

glvuhjdugv wkh idfwru dqdo|vlv/ dqg wdnhv wkh lqgh{ dv vlpso| uh hfwlqj mxgjh0

phqwv ri Dghopdq dqg Pruulv/ lw pd| vwloo eh d xvhixo jxlgh wr wkh h{whqw ri

vrfldo ghyhorsphqw1 Wkh uhvxowv iurp wkh jurzwk uhjuhvvlrqv zloo foduli| wklv

txhvwlrq1 Lqghhg/ li rqh wdnhv dv jlyhq wkh lghd wkdw vrfldo ghyhorsphqw lv

lpsruwdqw wr jurzwk/ rxu uhvxowv fdq eh vhhq dv dqvzhulqj wkh txhvwlrq= krz

jrrg d mre glg Dghopdq dqg Pruulv pdnh ri phdvxulqj vrfldo ghyhorsphqwB

Wkh ydoxhv ri wkh lqgh{ duh olvwhg lq Wdeoh 51 Iroorzlqj Dghopdq dqg

Pruulv/ wkh lqgh{ kdv ehhq xvhg wr jurxs wkh frxqwulhv1 Dghopdq dqg Pruulv

ghvfuleh wkh wkuhh jurxsv lq wkhvh whupv=

111wkh jurxs ri frxqwulhv zlwk wkh orzhvw idfwru vfruhv frqvlvwv

ri vrflhwlhv wkdw duh sulpdulo| wuledo dqg wkdw duh fkdudfwhul}hg

e| d suhsrqghudqw qrqpdunhw vhfwru1 Wkh lqwhuphgldwh jurxs lv

pdgh xs ri frxqwulhv lq zklfk wkh w|slfdo nlqvkls vwuxfwxuh lv wkh
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h{whqghg idplo| dqg lq zklfk wkh h{fkdqjh vhfwru ri wkh hfrqrp|

lv jhqhudoo| pxfk odujhu wkdq lw lv lq wkh orzhvw jurxs1 Wkh kljkhvw

jurxs lqfoxghv rqo| frxqwulhv wkdw/ dowkrxjk vwloo xqghughyhorshg

lq wkh odwh 4<83v/ duh uhodwlyho| dgydqfhg zlwk uhvshfw wr erwk

vrfldo dqg hfrqrplf ghyhorsphqw1

Dghopdq dqg Pruulv +4<9:/ s1 49<,

Lq �jxuh 4/ VrfGhy lv sorwwhg djdlqvw wkh orj ri 4<93 shu fdslwd lqfrph

+gdwd iurp Pdqnlz/ Urphu dqg Zhlo 4<<5/ khqfhiruwk PUZ,1 Wkh forvh uh0

odwlrq ehwzhhq vrfldo ghyhorsphqw dqg shu fdslwd lqfrph/ qrwhg lq Dghopdq

dqg Pruulv +4<98/ 4<9:, dqg uhsolfdwhg khuh xvlqj wkh Vxpphuv0Khvwrq gdwd

vhw/ lv dq lqwhuhvwlqj uhvxow lq lwvhoi1: Fohduo|/ wkh gluhfwlrq ri fdxvdolw| lv xq0

fhuwdlq/ dqg wkhuh duh suhvxpdeo| olqnv uxqqlqj lq erwk gluhfwlrqv1 D kljkhu

ohyho ri vrfldo ghyhorsphqw lv olnho| wr eh uh hfwhg lq kljkhu lqyhvwphqw dqg

orzhu srsxodwlrq jurzwk/ udlvlqj vwhdg| vwdwh lqfrph/ zkloh hfrqrplf ghyho0

rsphqw lv riwhq ihow wr eulqj idu0uhdfklqj vrfldo fkdqjhv lq lwv zdnh1;

:Dghopdq dqg Pruulv +4<9:, vkrzhg wkdw :3( ri wkh yduldwlrq lq shu fdslwd lqfrphv
fdq eh h{sodlqhg xvlqj irxu frpprq idfwruv h{wudfwhg iurp 57 vrflr0srolwlfdo lqglfdwruv1

;Iru lqvwdqfh/ Jdoru dqg Wvlggrq +4<<9, glvfxvv wkh olnho| hqgrjhqhlw| ri lqwhujhqhud0
wlrqdo hduqlqjv prelolw|1
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Wdeoh 5

Wkh Dghopdq0Pruulv lqgh{ +VrfGhy,

Jurxs 4 Jurxs 5 Jurxs 6

Qljhu 041;9 P|dqpdu 03174 Frorpeld 3199

Fkdg 041:3 Lqgrqhvld 03173 Shux 319;

Pdodzl 0418: Erolyld 03168 Ho Vdoydgru 31:4

Ehqlq 04187 Lqgld 0315; Hj|sw 31:6

Jxlqhd 0417: Wxqlvld 0314; Ph{lfr 31:8

Vlhuud Ohrqh 0416< Sdnlvwdq 0313; Frvwd Ulfd 31:;

Qhsdo 04169 Ludt 03136 Eud}lo 31:<

Vrpdold 04168 Jkdqd 03134 Grplqlfdq Uhs1 31;4

Fdphurrq 04167 Ludq 313< Sdqdpd 31;7

Pdgdjdvfdu 04164 ]lpedezh 3147 Nruhd 31;8

Wdq}dqld 04155 Mrugdq 3149 Qlfdudjxd 31;;

Xjdqgd 04155 Dojhuld 314; Wxunh| 31;;

Dijkdqlvwdq 04135 Krqgxudv 3159 Sdudjxd| 31<:

Olehuld 04134 Jxdwhpdod 3168 Wdlzdq 4138

Hwklrsld 031<< Vul Odqnd 3168 Mdpdlfd 4139

Lyru| Frdvw 031<; Wkdlodqg 3183 F|suxv 413;

Qljhuld 031<4 Hfxdgru 3187 Wulqlgdg 4148

]dpeld 031;< Vxulqdp 3187 Yhqh}xhod 416:

Jderq 031;6 Sklolsslqhv 3189 Fkloh 416<

Vxgdq 03197 V|uld 318: Juhhfh 417:

Prurffr 0318: Vrxwk Diulfd 3195 Xuxjxd| 418<

Nhq|d 03186 Mdsdq 4196

Vhqhjdo 03185 Lvudho 41::

Dujhqwlqd 41<4

Qrwhv

Wkh lqgh{ iru rwkhu frxqwulhv/ qrw lqfoxghg lq wkh Pdqnlz0Urphu0Zhlo

gdwd vhw/ lv= Fdpergld +03188,/ Odrv +04139,/ Ole|d +0319;,/ Vrxwk Ylhw0

qdp +0317<,/ Ohedqrq +4177,1 Ehqlq zdv fdoohg Gdkrph| dw wkh wlph ri wkh

Dghopdq0Pruulv vwxg|1 Wkhlu �jxuh iru cXDU* fruuhvsrqgv wr Hj|sw/ qrw wkh

xql�fdwlrq ri Hj|sw dqg V|uld ehwzhhq 4<8;04<941 Wkh �jxuh iru Wdq}dqld
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lv wkh Dghopdq0Pruulv lqgh{ iru Wdqjdq|lnd/ zklfk phujhg zlwk ]dq}ledu lq

4<97 wr ehfrph Wdq}dqld1

Iljxuh 4= Wkh Dghopdq0Pruulv lqgh{ dqg shu fdslwd lqfrph

Lq �jxuh 5/ zh sorw jurzwk ehwzhhq 4<93 dqg 4<;8 djdlqvw wkh lqlwldo ohyho

ri vrfldo ghyhorsphqw +jurzwk gdwd iurpPUZ,1 Krzhyhu/ udwkhu wkdq vlpso|

xvh VrfGhy/ zh xvh wkh frpsrqhqw ri lw wkdw lv ruwkrjrqdo wr lqlwldo shu fdslwd

lqfrph1 Wklv lv ehfdxvh/ dowkrxjk jurzwk pd| eh srvlwlyho| uhodwhg wr vrfldo

ghyhorsphqw/ lw lv jhqhudoo| wkrxjkw wr eh qhjdwlyho| uhodwhg wr lqlwldo lqfrph1

Wr dyrlg wklv sureohp/ zh uhjuhvv VrfGhy rq wkh orj ri lqlwldo lqfrph/ dqg

wdnh wkh uhvlgxdov wr eh wkh ruwkrjrqdo frpsrqhqw1<

Lw lv fohdu iurp �jxuh 5 wkdw wkhuh lv d vwurqj fruuhodwlrq ehwzhhq orqj0

uxq jurzwk dqg vrfldo ghyhorsphqw uhodwlyh wr lqlwldo lqfrph1 Wkh vlpsoh

fruuhodwlrq frh!flhqw lv 3193 dqg Vshdupdq*v udqn fruuhodwlrq lv 31871 Wkh

-
2 lv 3169/ vr wkh frpsrqhqw ri VrfGhy ruwkrjrqdo wr lqlwldo lqfrph h{sodlqv

<Gh Orqj dqg Vxpphuv +4<<4, xvh d vlplodu surfhgxuh1 Odwhu lq wkh duwlfoh/ zh uhjuhvv

jurzwk rq erwk lqlwldo lqfrph dqg VrfGhy/ wrjhwkhu zlwk rwkhu yduldeohv1
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Iljxuh 5= Vrfldo ghyhorsphqw dqg jurzwk

Iljxuh 6= Vrfldo ghyhorsphqw dqg kxpdq fdslwdo
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qhduo| 73( ri wkh yduldwlrq lq jurzwk udwhv1 Vrph fdxwlrq lv qhhghg/ vlqfh lw

lv dovr fohdu iurp �jxuh 5 wkdw wkh fruuhodwlrq pd| eh sduwo| gxh wr frxqwulhv

zlwk h{wuhph ydoxhv ri vrfldo ghyhorsphqw uhodwlyh wr lqlwldo lqfrph1 Lq wkh

zrun wkdw iroorzv/ zh duh fduhixo wr xvh urexvw hvwlpdwlrq surfhgxuhv/ wkdw

vkrxog hqvxuh rxu uhvxowv duh qrw gulyhq e| lq xhqwldo rxwolhuv1

Lq �jxuh 6/ zh suhvhqw wkh uhodwlrq ri VrfGhy wr dyhudjh |hduv ri vfkrrolqj

lq 4<98 +gdwd iurp Ehqkdele dqg Vslhjho 4<<7,1 Wkhuh lv d yhu| vwurqj

fruuhodwlrq +vlpsoh u @ 31;:/ Vshdupdq*v u @ 31<5,1 Wklv lv zruu|lqj iru wzr

uhdvrqv1 Iluvw/ lw vxjjhvwv wkdw VrfGhy pd| qrw frqwdlq pxfk lqirupdwlrq

eh|rqg wkdw douhdg| dydlodeoh lq d vlpsoh phdvxuh ri hgxfdwlrqdo dwwdlqphqw1

Vhfrqg/ lw pd| eh wkdw zkhq zh xvh |hduv ri vfkrrolqj wr phdvxuh kxpdq

fdslwdo/ vxfk yduldeohv dsshdu wr zrun zhoo ehfdxvh wkh| uh hfw wkh ryhudoo

ohyho ri vrfldo ghyhorsphqw/ udwkhu wkdq wkh vnloov ri wkh zrunirufh1 Wkh

uhpdlqghu ri wklv sdshu zloo vkhg oljkw rq erwk wkhvh sureohpv/ dqg vxjjhvw

wkdw wkh �uvw pd| eh ohvv wurxeohvrph wkdq �jxuh 6 vxjjhvwv1 Wkh vhfrqg lv

pruh sureohpdwlf/ dqg rxu uhvxowv vrphwlphv vxjjhvw wkdw VrfGhy vkrxog eh

lqfoxghg dv dq h{sodqdwru| yduldeoh lq vwxglhv ri kxpdq fdslwdo dqg jurzwk1

6 Vrfldo ghyhorsphqw dqg wkh dxjphqwhg Vrorz

prgho

Wklv vhfwlrq lqyhvwljdwhv wkh uroh ri vrfldo ghyhorsphqw zlwklq wkh dxjphqwhg

Vrorz prgho1 Wkdw prgho/ lqwurgxfhg e| Pdqnlz/ Urphu dqg Zhlo +4<<5,/

vwduwv iurp wkh sursrvlwlrq wkdw surgxfwlylw| jurzwk lv wkh vdph dfurvv frxq0

wulhv1 Wkh xqghuo|lqj dujxphqw lv wkdw whfkqrorj| lv d sxeolf jrrg1 Pdqnlz

+4<<8, ghihqgv wkh ylhz wkdw wkhuh lv qr uhdvrq iru whfkqrorj| wr gl�hu dfurvv

frxqwulhv/ vr whfkqlfdo surjuhvv zloo surfhhg dw d frpprq zruog udwh1 Lq

vkdus frqwudvw/ uhvhdufkhuv olnh Prvhv Deudprylw} dqg Sdxo Urphu kdyh du0
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jxhg wkdw whfkqrorj| gl�huv dfurvv frxqwulhv/ dqg wkdw vrfldo idfwruv d�hfw wkh

udwh dw zklfk frxqwulhv fdq dgrsw pruh dgydqfhg whfkqrorjlhv iurp deurdg1

Wkxv/ lqwurgxflqj VrfGhy lqwr wkh uhjuhvvlrqv/ zh fdq lqyhvwljdwh d txhv0

wlrq fhqwudo wr hpslulfdo zrun rq hfrqrplf jurzwk= duh ohyhov dqg jurzwk

udwhv ri WIS wkh vdph dfurvv frxqwulhvB Wkhuh lv dovr d vhfrqg lvvxh dw

vwdnh1 Lq wkh PUZ iudphzrun/ wrwdo idfwru surgxfwlylw| ohyhov duh doorzhg

wr gl�hu dfurvv frxqwulhv/ ehfdxvh wkhvh uh hfw �qrw mxvw whfkqrorj| exw uh0

vrxufh hqgrzphqwv/ folpdwh/ lqvwlwxwlrqv dqg vr rq� +PUZ/ s1 7430744,1

Krzhyhu/ li wkhvh gl�huhqfhv lq whfkqrorj| duh fruuhodwhg zlwk wkh uhjuhvvruv/

wkh hvwlpdwhv rewdlqhg e| PUZ zloo eh lqfrqvlvwhqw1

Ehiruh lqyhvwljdwlqj wklv/ zh vwduw zlwk wkh dxjphqwhg Vrorz prgho/ lq

vwdqgdug qrwdwlrq=

t ' gkMqE�u��3k3q +4,

u ' uEf�e?|

� ' �Ef�e}|

Gh�qh wkh vwrfn ri fdslwdo shu h!flhqf| xqlw ri oderxu/ & ' g*�u/ dqg

vlploduo| iru rxwsxw + ' t*�u1 Wkh hyroxwlrq ri fdslwdo lv jlyhq e|

�& ' r&+ � E?n } n B�& +5,

zkhuh r& lv wkh udwh ri vdylqj dqg B lv wkh udwh ri ghsuhfldwlrq1 Vlploduo|/

gh�qh � dv kxpdq fdslwdo shu h!flhqf| xqlw ri oderxu/ � ' M*�u/ dqg

dvvxph wkdw lw hyroyhv dv

�� ' r�+ � E?n } n B�� +6,

Vroylqj wkhvh wzr gl�huhqwldo htxdwlrqv iru vwhdg| vwdwh sk|vlfdo dqg kx0

pdq fdslwdo/ vxevwlwxwlqj wkhp lqwr wkh surgxfwlrq ixqfwlrq/ dqg wdnlqj orjv/

jlyhv vwhdg| vwdwh lqfrph shu fdslwd dv
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Htxdwlrq +7, surylghv d wkhruhwlfdo edvlv iru wkh �uvw vhw ri hpslulfdo uh0

vxowv1 Wkh dujxphqw lv wkdw/ li wkh lqlwldo ohyho ri surgxfwlylw| �Ef� ru lwv

vxevhtxhqw jurzwk +}, duh fruuhodwhg zlwk vrfldo ghyhorsphqw/ rqh zrxog

h{shfw VrfGhy wr eh srvlwlyho| vljqhg dqg vljql�fdqwo| gl�huhqw iurp }hur

zkhq hqwhuhg lqwr htxdwlrq +7,1 Zh fduulhg rxw wkhvh uhjuhvvlrqv iru wkh 93

frxqwulhv zklfk irup wkh lqwhuvhfwlrq ri wkh PUZ qrq0rlo vdpsoh dqg wkh

frxqwulhv zlwk dq Dghopdq0Pruulv lqgh{1 Dowkrxjk wkhuh duh d ihz RHFG

frxqwulhv lqfoxghg/ iru wkh prvw sduw wkh vdpsoh lv rqh ri ghyhorslqj frxq0

wulhv1 Zh kdyh iroorzhg PUZ lq xvlqj wkh dyhudjhg lqyhvwphqw udwlr iru r&

dqg wkhlu vfkrrolqj sur{| iru r�1

Iurp wkhvh uhvxowv +dydlodeoh rq uhtxhvw, lw lv fohdu wkdw VrfGhy lv vwurqjo|

fruuhodwhg zlwk 4<;8 shu fdslwd lqfrphv1 Lw lv vljql�fdqwo| gl�huhqw iurp }hur

dw wkh 314( ohyho/ dqg kdv vxevwdqwldo h{sodqdwru| srzhu/ zlwk d sduwldo -2

ri 316:1 Wklv vxjjhvwv wkdw hlwkhu wkh lqlwldo ohyho ri whfkqrorj|/ ru lwv udwh ri

jurzwk/ ru erwk/ duh uhodwhg wr wkh lqlwldo ohyho ri vrfldo ghyhorsphqw143 Wkh

frh!flhqw rq vfkrrolqj uhpdlqv vljql�fdqwo| gl�huhqw iurp }hur/ vxjjhvwlqj

wkdw wkh vfkrrolqj yduldeoh grhv qrw vlpso| sur{| iru wkh vwdwh ri vrfldo

ghyhorsphqw ru ylfh yhuvd1

Zh dovr lqyhvwljdwh zkhwkhu vrfldo idfwruv d�hfw wkh ghwhuplqdqwv ri d

frxqwu|*v vwhdg| vwdwh1 Zkhq lqyhvwljdwlqj wkh fruuhodwlrqv/ zh pxvw djdlq eh

fduhixo wr xvh wkh frpsrqhqw ri VrfGhy wkdw lv ruwkrjrqdo wr lqlwldo lqfrph/

43
Qrwh wkdw/ li wkh udwh ri jurzwk +j, lv d�hfwhg/ wkhvh uhjuhvvlrqv duh qrw zkroo| vdwlv0

idfwru|/ ehfdxvh j lv khog frqvwdqw lq xvlqj wkh oq +q.j.�, whup1
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vlqfh lqyhvwphqw udwhv dqg srsxodwlrq jurzwk pd| eh uhodwhg wr lqlwldo lqfrph

pruh vwurqjo| wkdq vrfldo idfwruv1 Xvlqj wkh PUZ uhjuhvvruv/ wkhuh lv vrph

hylghqfh wkdw frxqwulhv zlwk kljkhu ghjuhhv ri vrfldo ghyhorsphqw uhodwlyh

wr lqfrph lqyhvw pruh lq sk|vlfdo fdslwdo dqg vfkrrolqj/ zkloh wkh h�hfw

rq srsxodwlrq jurzwk lv xqfhuwdlq1 Wkh Vshdupdq*v udqn fruuhodwlrqv duh

3169/ 317: dqg 03136 uhvshfwlyho|1 Wkh vljqv ri wkhvh uhodwlrqvklsv duh doo

qdwxudo/ zkloh wkh vwuhqjwk ri wkh �uvw wzr fruuhodwlrqv fdoov PUZ*v ruljlqdo

uhvxowv lqwr txhvwlrq1 Lw dsshduv wkdw wkh uhjuhvvruv lq wkhlu iudphzrun duh

fruuhodwhg wr vrph h{whqw zlwk wkh rplwwhg frxqwu| �{hg h�hfwv/ dv dujxhg

ohvv gluhfwo| e| Fdvhool hw do1 +4<<8, dqg Lvodp +4<<8,1 Wklv phdqv wkdw wkh

PUZ hvwlpdwhv pxvw eh lqwhusuhwhg zlwk fdxwlrq1

614 Vrfldo ghyhorsphqw dqg jurzwk

Wkh uhjuhvvlrqv glvfxvvhg deryh/ olnh wkrvh iru vwhdg| vwdwh lqfrphv lq PUZ/

gr qrw frqwuro iru wudqvlwlrqdo g|qdplfv1 Lw lv srvvleoh wkdw VrfGhy hphujhv

dv vljql�fdqw ehfdxvh lw lv srvlwlyho| fruuhodwhg zlwk lqlwldo lqfrph/ vr wkdw

lw sur{lhv iru ghsduwxuhv iurp vwhdg| vwdwhv1 Lq wklv vhfwlrq/ zh frqvlghu wkh

uroh ri VrfGhy lq jurzwk uhjuhvvlrqv zklfk frqwuro iru lqlwldo lqfrph1 Zh �qg

wkdw wkh h�hfw ri VrfGhy lv srvlwlyho| vljqhg dqg suhflvho| hvwlpdwhg lq wkh

zkroh vdpsoh/ exw shuirupv ohvv zhoo lq vpdoohu jurxsv/ vxfk dv frqwlqhqwv1

Zh iroorz PUZ e| xvlqj +7, dqg dssur{lpdwlqj durxqg wkh vwhdg| vwdwh1

Vhh iru lqvwdqfh PUZ ru Urphu +4<<9/ s1 54055,1 Vxevwlwxwlqj iru +W jlyhv=

*? +E|� � *? +Ef� ' w
k

� � k � q
*?Er&� n w

q

� � k� q
*?Er�� +8,

�w
kn q

�� k � q
*?E?n } n B�� w *? +Ef�

zkhuh w ' � � e3b| dqg b lv wkh udwh ri frqyhujhqfh/
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_|
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zkhuh

b ' E?n } n B�E� � k� q� +9,

Zh fdq uh0zulwh +8, lq whupv ri shu fdslwd rxwsxw=

*?
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Zh hvwlpdwhg +:, iru wkh vdpsoh ri 93 frxqwulhv/ dqg suhvhqw wkh uhvxowv

lq wkh �uvw froxpq ri Wdeoh 61 Lq wkh vhfrqg froxpq/ zh dgg VrfGhy1 Lw lv

srvlwlyho| vljqhg dqg vljql�fdqw dw wkh 8( ohyho1 Vlpsoh fdofxodwlrqv vkrz

wkdw wkh h�hfw lv dovr hfrqrplfdoo| vljql�fdqw1 Wkh vwdqgdug ghyldwlrq ri

VrfGhy lv rqh/ vr d ulvh lq VrfGhy ri rqh vwdqgdug ghyldwlrq ohdgv wr dq

lqfuhdvh lq wkh jurzwk udwh ryhu wzhqw|0�yh |hduv ri E�ff � f�2�*2D� ' f�b2

shufhqwdjh srlqwv1 Dv dq looxvwudwlyh h{dpsoh/ li Lqgld kdg dfklhyhg wkh vdph

ohyho ri vrfldo ghyhorsphqw dv Vrxwk Nruhd e| 4<93/ dw ohdvw dv phdvxuhg e|

Dghopdq dqg Pruulv/ wkhq lwv lqfrph shu fdslwd zrxog kdyh jurzq dw 516(

d |hdu lqvwhdg ri 416( iru wkh qh{w wzhqw|0�yh |hduv1 Ryhu wkh shulrg/ wkh

kljkhu jurzwk udwh iru Lqgld zrxog kdyh jhqhudwhg d 4<;8 lqfrph shu fdslwd

doprvw 63(kljkhu wkdq wkh dfwxdo ydoxh1 Uhphpehu/ wrr/ wkdw wklv lv rqo| wkh

gluhfw h�hfw1 Zh kdyh douhdg| vhhq wkdw kljkhu ohyhov ri vrfldo ghyhorsphqw

duh olnho| wr udlvh lqyhvwphqw/ lqfuhdvlqj vwhdg| vwdwh shu fdslwd lqfrph vwloo

ixuwkhu1

Rqh zruu| derxw wkh uhvxowv lq Wdeoh 6 lv wkdw wkh| pd| eh gulyhq e|

ihdwxuhv ri wklv sduwlfxodu vdpsoh/ li wkhuh duh rxwolhuv ru ohyhudjh srlqwv

klgghq lq wkh gdwd1 Wr h{dplqh wklv/ zh xvh d urexvw hvwlpdwru/ ohdvw wulpphg
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vtxduhv +OWV,1 Wkh OWV hvwlpdwru plqlplvhv wkh vxp ri vtxduhg uhvlgxdov

ryhu kdoi wkh revhuydwlrqv/ dqg vr fdq eh vhhq dv d phwkrg ri fkdudfwhulvlqj

wkh prvw frkhuhqw sduw ri wkh vdpsoh1 Kdylqj rewdlqhg OWV hvwlpdwhv/ zh

lghqwl�hg frxqwulhv zlwk kljk uhvlgxdov dv srvvleoh rxwolhuv/ ehfdxvh wkh| olh

dw vrph glvwdqfh iurp wkh uhjuhvvlrq olqh zklfk ehvw �wv wkh pdmrulw| ri wkh

gdwd1 Wkhvh rxwolhuv duh wkhq h{foxghg iurp dq rwkhuzlvh vwudljkwiruzdug

ROV uhjuhvvlrq1 Wklv lv d vlpsoh irup ri uh0zhljkwhg ohdvw vtxduhv/ ru UZOV

hvwlpdwlrq> lw lv d whfkqltxh zh xvh wkurxjkrxw wkh sdshu144 Vhh Urxvvhhxz

dqg Ohur| +4<;:, dqg Whpsoh +4<<8d, iru pruh glvfxvvlrq1

Lw lv fohdu iurp wkh UZOV hvwlpdwhv wkdw wkh srlqw hvwlpdwh ri VrfGhy*v

h�hfw lv qrw gulyhq e| rxwolhuv1 Wkhuh lv/ krzhyhu/ d ixuwkhu frqfhuq zh

qhhg wr dgguhvv= wr zkdw h{whqw grhv VrfGhy zrun zhoo vlpso| ehfdxvh lw

dfwv dv d gxpp| yduldeoh iru DiulfdB Wr lqyhvwljdwh wklv/ zh dgghg d gxpp|

yduldeoh iru Diulfd wr wkh uhjuhvvlrq1 Wkh frh!flhqw rq VrfGhy lv pruh ru ohvv

xqfkdqjhg +3153 frpsduhg wr 3156 hduolhu, dqg VrfGhy uhpdlqv vljql�fdqw

dw wkh 43( ohyho1 Zkhq wkuhh srvvleoh rxwolhuv duh h{foxghg +Fdphurrq/

Prurffr/ dqg ]dpeld, wkhq VrfGhy lv vljql�fdqw dw wkh 8( ohyho1

Dv d ixuwkhu fkhfn ri wkh xvhixoqhvv ri VrfGhy/ zh hvwlpdwhg wkh jurzwk

uhjuhvvlrq iru wkuhh frqwlqhqwv +Diulfd/ Dvld dqg wkh Dphulfdv, xvlqj wkh

vdph erxqgdulhv dv yhuvlrq 819 ri wkh Shqq Zruog Wdeohv1 Wkhvh uhvxowv duh

dovr vkrzq lq Wdeoh 61 VrfGhy lv srvlwlyho| vljqhg/ exw lpsuhflvho| hvwlpdwhg/

dqg zh fdqqrw uhmhfw wkh qxoo ri d }hur frh!flhqw dw wkh 8( ohyho1 H{foxglqj

srvvleoh rxwolhuv grhv qrw fkdqjh wkhvh uhvxowv1

44
Qrwh wkdw wklv whfkqltxh zloo ghwhfw rxwolhuv/ exw qrw ohyhudjh srlqwv +revhuydwlrqv

zlwk d odujh h�hfw rq wkh suhflvlrq ri wkh hvwlpdwhv,1 Wkh fruuhfw wuhdwphqw ri ohyhudjh

srlqwv lv dq rqjrlqj frqwuryhuv|1
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Wdeoh 6
Hvwlpdwlrq ri wkh dxjphqwhg Vrorz prgho ri jurzwk

Ghshqghqw yduldeoh= orj gl�huhqfh JGS shu fdslwd/ 4<9304<;8

Vdpsoh Doo Doo Doo Doo Diulfd Dvld Dphulfdv

Hvwlpdwlrq ROV ROV UZOV ROV ROV ROV ROV

Revhuydwlrqv 93 93 86 93 58 46 53

frqvwdqw 7167 8166 814: 8159 6195 41:7 813:

+4163, +4167, +4155, +4168, +7139, +8194, +616:,

oq+L2JGS, 3174 3168 3193 316: 3157 3183 3185

+3148, +3147, +3145, +3148, +3154, +4137, +3164,

oq+q.j.B, 03158 0313< 3135 03143 03169 0318< 3165

+3175, +3175, +3169, +3175, +4149, +4169, +413;,

oq+VFKRRO, 3164 314; 3138 3149 314: 03144 03139

+313<, +3143, +313<, +3145, +3158, +3165, +3159,

oq+\93, 0316; 03186 03179 03185 03176 0315; 03173
+313:, +313<, +313;, +3143, +3157, +3169, +3157,

VrfGhy 0 3156 3156 3153 3153 315: 3136

+3143, +313:, +3144, +3156, +3194, +3163,

DIULFD 0 0 0 03143 0 0 0
+3149,

-
2 3178 3183 3199 3184 3164 318< 3193

j 3166 3165 3159 3165 316< 3164 3159

Lpsolhg b 3135 3136 3135 3136 3135 3134 3135

Qrwhv

PdfNlqqrq0Zklwh KFVHv lq sduhqwkhvhv1 Revhuydwlrqv rplwwhg iurp

UZOV uhjuhvvlrq= Dujhqwlqd/ Fdphurrq/ Fkloh/ Olehuld/ Prurffr/ Vrpdold/

]dpeld1

Qrwh wkdw/ lq wkhvh uhjuhvvlrqv iru frqwlqhqw jurxslqjv/ wkh frh!flhqwv

rq lqlwldo lqfrph dqg vfkrrolqj duh dovr lqvljql�fdqw dw frqyhqwlrqdo ohyhov1

Lw dsshduv wkdw lq wkhvh vpdoo vdpsohv/ wkh lqirupdwlrq lq VrfGhy lv qrw
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vx!flhqwo| glvwlqfw iurp wkdw lq wkh vfkrrolqj yduldeoh dqg lqlwldo lqfrph

wr rewdlq suhflvh hvwlpdwhv1 Ryhudoo/ wkrxjk/ lw dsshduv wkdw VrfGhy kdv

h{sodqdwru| srzhu iru hfrqrplf jurzwk ryhu dqg deryh d gxpp| yduldeoh

iru Diulfd1

Wkhuh lv dq lpsruwdqw sureohp zlwk rxu suhvhqw hpslulfdo dssurdfk/ do0

wkrxjk lw lv rqh wkdw lv iuhtxhqwo| xvhg1 Lw lv fohdu iurp wkh deryh htxdwlrqv

wkdw/ li zh eholhyh vrfldo ghyhorsphqw d�hfwv wkh udwh ri wrwdo idfwru surgxf0

wlylw| jurzwk +},/ wkhq b dqg vr w pxvw ydu| dfurvv frxqwulhv1 Wklv vxjjhvwv

wkdw wkh ehvw srolf| pd| eh wr vsolw wkh vdpsoh lqwr jurxsv zklfk duh pruh

krprjhqrxv lq whupv ri vrfldo ghyhorsphqw/ udwkhu wkdq lpsrvh d frqvwdqw0

sdudphwhu prgho +wkh dowhuqdwlyh/ qrq0olqhdu hvwlpdwlrq/ grhv qrw vhhp wr

zrun sduwlfxoduo| zhoo,1

Lq vrph zd|v/ wkh qdwxudo jurxslqjv wr xvh duh wkrvh douhdg| pdgh e|

Dghopdq dqg Pruulv/ dqg olvwhg lq Wdeoh 51 Zh hvwlpdwhg +:, iru wkhvh

jurxsv/ dqg irxqg wkdw/ zkhq VrfGhy lv dgghg dv dqrwkhu uhjuhvvru/ lw lv

lqvljql�fdqw dw wkh 43( ohyho1 Rqfh djdlq/ wklv vxjjhvwv wkdw wkh lqgh{ zrunv

zhoo lq eurdg whupv 0 lq wkh zd| lw fodvvl�hv frxqwulhv 0 exw lv qrw vx!flhqwo|

dffxudwh wr h{sodlq jurzwk zlwklq vpdoohu jurxsv wkdw duh pruh krprjh0

qrxv lq whupv ri vrfldo ghyhorsphqw1 Lq wkhvh vpdoo vdpsohv/ wkh yduldeohv

lghqwl�hg e| wkh dxjphqwhg Vrorz prgho h{sodlq pxfk ri wkh yduldwlrq lq

jurzwk udwhv/ w|slfdoo| :3(0<3( zkhq h{foxglqj d vpdoo jurxs ri rxwolhuv1

Dv lq Gxuodxi dqg Mrkqvrq +4<<8,/ doorzlqj iru pxowlsoh uhjlphv vhhpv wr eh

lpsruwdqw1

Rqh qdwxudo duhd ri lqwhuhvw lv gl�huhqfhv dfurvv jurxsv lq udwhv ri frq0

yhujhqfh1 Lq wkhvh vpdoo vdpsohv/ wkh frqyhujhqfh udwhv duh qrw suhflvho|

hvwlpdwhg/ dqg dv Whpsoh +4<<8d, ghprqvwudwhv/ udwhv ri frqyhujhqfh duh lq

dq| fdvh kljko| vhqvlwlyh wr phdvxuhphqw huuruv lq lqlwldo lqfrph dqg wkh
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frqglwlrqlqj yduldeohv1 Zh lqyhvwljdwh frqyhujhqfh lvvxhv pruh uljrurxvo|

ehorz1

615 Hqgrjhqrxv vsolwv ri wkh vdpsoh xvlqj uhjuhvvlrq

wuhhv

Lq vwxg|lqj gl�huhqfhv ehwzhhq jurxsv/ dq lqwhuhvwlqj ghsduwxuh lv wr doorz

wkh gdwd wr ghwhuplqh wkh orfdwlrq ri gl�huhqw uhjlphv/ dqg zh fdq gr wklv

xvlqj uhjuhvvlrq wuhhv/ dv lq Gxuodxi dqg Mrkqvrq +4<<8,1 Wkh whfkqltxh

doorzv rqh wr vhdufk iru dq xqnqrzq qxpehu ri vdpsoh vsolwv xvlqj pxowl0

soh frqwuro yduldeohv1 Lw wkxv surylghv d qrq0sdudphwulf zd| ri lghqwli|lqj

pxowlsoh uhjlphv lq wkh gdwd/ xvlqj d vhw ri frqwurov145

Lq wkhlu sdshu/ Gxuodxi dqg Mrkqvrq vkrzhg wkdw vsolwwlqj wkh PUZ vdp0

soh e| lqlwldo lqfrph dqg olwhudf| udwhv jdyh frqylqflqj hylghqfh ri pxowlsoh

uhjlphv1 Wkhlu vsolwv jdyh ulvh wr irxu jurxsv ri frxqwulhv/ exw wkh| qrwhg=

Zkloh wkh xvh ri lqlwldo lqfrph dqg olwhudf| dv frqglwlrqlqj

yduldeohv surgxfhv frxqwu| jurxslqjv zklfk vhhp ryhudoo txlwh

uhdvrqdeoh/ wkhuh duh vrph fohdu dqrpdolhv lq wkh hvwlpdwhg uh0

juhvvlrq wuhh1 Iru h{dpsoh/ Mdsdq dqg wkh Uhsxeolf ri Nruhd duh

dvvljqhg wr jurxs 6 dorqj zlwk Ho Vdoydgru/ zkhuhdv Wulqlgdg

dqg Wredjr dqg Xuxjxd| duh dvvljqhg wr jurxs 7 dorqj zlwk

wkh Xqlwhg Vwdwhv1 Wkhvh dqrpdolhv zrxog vhhp prvw sodxvl0

eo| h{sodlqhg e| wkh h{lvwhqfh ri dgglwlrqdo lqlwldo frqglwlrqv eh0

|rqg wkrvh zh vwxg| zklfk duh uhohydqw iru ghwhuplqlqj orqj0uxq

jurzwk sdwwhuqv1 Rqh reylrxv fdqglgdwh iru vxfk dq rplwwhg ydul0

deoh lv cvrfldo fdslwdo*111

45Iru pruh rq uhjuhvvlrq wuhhv/ vhh wkh dsshqgl{ wr Gxuodxi dqg Mrkqvrq/ dqg wkh errn

e| Euhlpdq hw do1 +4<;7,1
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Gxuodxi dqg Mrkqvrq +4<<8/ s1 6:;,

Zh fdq whvw wklv lghd e| xvlqj VrfGhy dv dq dgglwlrqdo frqwuro ydul0

deoh lq vsolwwlqj wkh vdpsoh1 Lq sduwlfxodu/ lw lv lqwhuhvwlqj wr vhh zkhwkhu

VrfGhy grplqdwhv lqlwldo lqfrph dqg olwhudf| dv d phdqv ri lghqwli|lqj pxo0

wlsoh uhjlphv1

Lq wklv sdshu/ wkh dydlodelolw| ri VrfGhy olplwv xv wr d vpdoohu vdpsoh +93

frxqwulhv, wkdq wkdw ri Gxuodxi dqg Mrkqvrq1 Xvlqj mxvw lqlwldo shu fdslwd

lqfrph dqg wkh olwhudf| udwh/ dv lq Gxuodxi dqg Mrkqvrq/ jdyh ulvh wr rqh

vsolw rq lqlwldo lqfrph +dw '4783,1 Uhshdwlqj wkh h{huflvh zlwk vrfldo ghyho0

rsphqw dv dq dgglwlrqdo frqwuro yduldeoh djdlq ohg wr rqh vsolw/ wklv wlph rq

vrfldo ghyhorsphqw +dw 0315:8,1 Jlyhq wkh rssruwxqlw| wr vsolw wkh vdpsoh e|

rxwsxw/ olwhudf| ru vrfldo ghyhorsphqw/ wkh uhjuhvvlrq wuhh dojrulwkp vkrzv

d suhihuhqfh iru d vsolw xvlqj vrfldo ghyhorsphqw1 Wklv vxjjhvwv wkdw VrfGhy

grplqdwhv wkh rwkhuv dv d yduldeoh xvhixo lq lghqwli|lqj pxowlsoh uhjlphv lq

wklv vdpsoh ri ghyhorslqj frxqwulhv1 Zh dovr h{shulphqwhg zlwk uhjuhvvlrq

wuhhv iru lqfrph ohyho dqg jurzwk uhjuhvvlrqv lqfoxglqj VrfGhy1 Wkh dojr0

ulwkp frqwlqxhg wr surgxfh wuhhv wkdw pdgh vsolwv xvlqj vrfldo ghyhorsphqw/

vxjjhvwlqj wkdw rxu uhvxowv duh qrw vlpso| gulyhq e| wkh rplvvlrq ri VrfGhy1

Lw lv lqwhuhvwlqj wr vhh krz wkh qhz vsolw/ rq vrfldo ghyhorsphqw/ d�hfwv

wkh frxqwu| jurxslqjv1 E| vsolwwlqj xvlqj vrfldo ghyhorsphqw udwkhu wkdq

lqfrph/ wkh iroorzlqj frxqwulhv pryh iurp wkh orzhu wr wkh wrs jurxs= Hj|sw/

Jkdqd/ Krqgxudv/ Sdnlvwdq/ Vrxwk Nruhd/ Wkdlodqg dqg ]lpedezh1 Lq wkh

rwkhu gluhfwlrq/ rqo| Erolyld pryhv iurp d srvlwlrq lq wkh wrs jurxs wr rqh

lq wkh orzhu1

Wdeoh 7 suhvhqwv hvwlpdwhv ri wkh jurzwk htxdwlrq +:, iru wkh wzr jurxsv1

Jurxs D/ wkh vrfldoo| wudglwlrqdo frxqwulhv/ frqwdlqv doo wkrvh iru zklfk

VrfGhy lv ohvv wkdq 0315:8/ zkloh jurxs E frqwdlqv wkh uhpdlqghu1 Wkhuh
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duh wzr vwulnlqj srlqwv derxw wkhvh uhvxowv1 Iluvw/ lqyhvwphqw lv idu ohvv lp0

sruwdqw lq jurxs D wkdq lq jurxs E1 Vhfrqg/ wkh uhyhuvh lv wuxh iru kxpdq

fdslwdo1 Wkxv rxu zrun vxjjhvwv wkdw/ iru frxqwulhv zlwk orz ohyhov ri vrfldo

ghyhorsphqw/ lw lv dffxpxodwlqj kxpdq fdslwdo +wkurxjk vfkrrolqj, wkdw lv

lpsruwdqw iru jurzwk1 Dw kljkhu ohyhov ri vrfldo ghyhorsphqw/ wkh lq xhqfh ri

vfkrro hquroophqw glplqlvkhv/ dqg lqyhvwphqw lq sk|vlfdo fdslwdo wdnhv ryhu dv

d pruh lpsruwdqw ghwhuplqdqw ri jurzwk1 Wkh h�hfw lv fohduo| vwurqj hqrxjk

wr rxwzhljk glplqlvklqj uhwxuqv wr sk|vlfdo fdslwdo1

Wdeoh 7

Hvwlpdwlrq ri wkh dxjphqwhg Vrorz prgho iru jurzwk

+iru jurxslqjv lghqwl�hg e| wkh uhjuhvvlrq wuhh,

Ghshqghqw yduldeoh= orj gl�huhqfh JGS shu fdslwd/ 4<9304<;8

Jurxs D D E E

Hvwlpdwlrq ROV UZOV ROV UZOV

Revhuydwlrqv 57 54 69 66

frqvwdqw ;1<5 ;1;6 8148 61<9

+6143, +6187, +419;, +413: ,
oq+L2JGS, 3143 3146 31:: 31:9

+3147, +3144, +3154, +3146,
oq+q.j.B, 316; 31:5 313: 03166

+31<3, +31<4, +3193, +316:,
oq+VFKRRO, 3174 315< 3136 03135

+3145, +3146, +3146, +3146,
oq+\93, 031;9 031:< 0316< 0316;

+314;, +314<, +313<, +313:,

-
2 318; 319: 318; 319<

j 315; 3155 315< 3157

Lpsolhg b 313; 3139 3135 3135

Qrwhv
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Revhuydwlrqv h{foxghg iurp jurxs D UZOV uhjuhvvlrqv= Fdphurrq/ Lq0

grqhvld/ Prurffr1

Revhuydwlrqv h{foxghg iurp jurxs E UZOV uhjuhvvlrqv= Dujhqwlqd/ Fkloh/

Jkdqd1

Lqwhuhvwlqjo|/ wkhuh duh odujh gl�huhqfhv ehwzhhq wkh jurxsv lq udwhv ri

frqyhujhqfh/ zlwk jurxs D frxqwulhv frqyhujlqj wr wkhlu vwhdg| vwdwhv dw

d pxfk idvwhu udwh +;( d |hdu frpsduhg wr 5(,1 Wklv pd| lqglfdwh wkdw

sk|vlfdo dqg kxpdq fdslwdo sod| d vpdoohu uroh lq wkh surgxfwlrq ixqfwlrqv ri

wkhvh frxqwulhv/ ru wkdw wkh| kdyh vkrzq idvwhu srsxodwlrq dqg WIS jurzwk1

Krzhyhu/ dv zh kdyh douhdg| glvfxvvhg/ wkhvh hvwlpdwhg frqyhujhqfh udwhv

duh kljko| vhqvlwlyh wr phdvxuhphqw huuru1

7 Vrfldo ghyhorsphqw dqg frqyhujhqfh

Zh qrz wxuq wr d pruh vrsklvwlfdwhg zd| ri dqdo|vlqj wkh g|qdplfv ri wkh

lqwhuqdwlrqdo lqfrph glvwulexwlrq/ surylghg e| Txdk +4<<6,1 Lq wkdw sdshu/

kh wdnhv hdfk frxqwu|*v shu fdslwd lqfrph uhodwlyh wr wkh zruog dyhudjh dv wkh

edvlf gdwd1 Wkh srvvleoh ydoxhv ri uhodwlyh lqfrphv duh fdwhjrulvhg lqwr �yh

vwdwhv/ xvlqj lqwhuydov dw 427/ 425/ 4 dqg 5 wlphv wkh zruog dyhudjh shu fdslwd

lqfrph1 Wkh g|qdplfv ri wkh glvwulexwlrq fdq wkhq eh ghvfulehg e| d 8 �

8 Pdunry fkdlq wudqvlwlrq pdwul{/ zkrvh E�c &� hqwu| lv wkh suredelolw| wkdw

dq hfrqrp| lq vwdwh � wudqvlwv wr vwdwh &1 Orz0qxpehuhg vwdwhv fruuhvsrqg

wr orz lqfrphv/ vr iru lqvwdqfh vwdwh 4 fruuhvsrqgv wr shu fdslwd lqfrphv qr

juhdwhu wkdq rqh0irxuwk wkh zruog dyhudjh1

Vlqfh zh duh zrunlqj zlwk vpdoohu vdpsohv wkdq Txdk/ zh xvh mxvw wkuhh

vwdwhv/ xvlqj lqwhuydov dw 425 dqg rqh wlphv wkh vdpsoh dyhudjh shu fdslwd
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lqfrph146 Wdeoh 8 vkrzv wkh wudqvlwlrq suredelolwlhv iru rxu vdpsoh ri 93

ghyhorslqj frxqwulhv/ zkhuh wkh wudqvlwlrq shulrg lv 58 |hduv +4<930;8,1 Wkhuh

lv vrph hylghqfh iru wkh orqj0uxq whqghqf| wr elprgdolw| hpskdvlvhg e|

Txdk +4<<9,/ dowkrxjk uhphpehu wkdw wkh vdpsoh khuh lv suhgrplqdqwo| rqh

ri ghyhorslqj frxqwulhv dorqh1

Zh qrz hvwlpdwh wkuhh vhsdudwh wudqvlwlrq pdwulfhv/ iru wkh wkuhh jurxsv

lghqwl�hg e| Dghopdq dqg Pruulv1 Orrnlqj dw wkh uhvxowv lq Wdeoh 9/ lw lv

fohdu wkdw vrfldoo| wudglwlrqdo frxqwulhv duh whqglqj wr vols grzq wkh lqfrph

glvwulexwlrq1 Lqghhg/ wkhuh lv qr srvvlelolw| ri xszdugv prelolw|/ dqg wkh

suredelolwlhv duh vxfk wkdw xowlpdwho| prvw ri wkh vrfldoo| xqghughyhorshg

frxqwulhv zloo hqg lq vwdwh rqh/ wkh jurxs wkdw lv uhodwlyho| srruhvw1 Iru

frxqwulhv lq jurxsv 5 dqg 6/ wkrvh wkdw duh pruh dgydqfhg vrfldoo|/ wkh uhvxowv

duh yhu| gl�huhqw1 Wkhuh lv qrz vrph srvvlelolw| iru xszdugv prelolw|/ hyhq

lq wkh uhodwlyho| srru vwdwh 5/ ehwzhhq 425 dqg rqh wlphv wkh vdpsoh dyhudjh

lqfrph147 Ryhudoo/ rxu hpskdvlv rq vrfldo ghyhorsphqw vhhpv wr surylgh dw

ohdvw d sduwldo h{sodqdwlrq iru wkh srodulvdwlrq lq zruog lqfrphv1

46Xvlqj glvfuhwh vwdwhv qhfhvvdulo| lqwurgxfhv d vpdoo ghjuhh ri duelwudulqhvv1 Zh eholhyh
rxu fkrlfh ri vwdwhv lv d qdwxudo rqh1 Dq dowhuqdwlyh surfhgxuh zrxog eh wr xvh wkh
vwrfkdvwlf nhuqhov dssurdfk ri Txdk +4<<9,> krzhyhu/ zh duh zrunlqj zlwk d vpdoohu vdpsoh
wkdq wkdw ri Txdk1

47Dv d whvw ri urexvwqhvv/ zh dovr fdofxodwhg wudqvlwlrq pdwulfhv iru wkh wzr jurxsv D dqg
E lghqwl�hg e| wkh uhjuhvvlrq wuhh dqdo|vlv1 Djdlq/ wkh sdwwhuq lv fohdu= xszdugv prelolw|
iru wkh vrfldoo| prghuq hfrqrplhv/ grzqzdugv prelolw| iru wkh vrfldoo| wudglwlrqdo1 Ixoo
uhvxowv dydlodeoh rq uhtxhvw1
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Wdeoh 8

Pdunry fkdlq wudqvlwlrq pdwul{

4<930;8> julg +3/ 425/ 4/ 4,> vwdwhv/ 6

Xsshu hqgsrlqw

+Qxpehu, 425 4 4

Doo 93 frxqwulhv

+53, 31:8 3158 3133

+4;, 315; 3183 3155

+55, 3133 313< 31<4

Htxloleulxp glvwulexwlrq 3157 3155 3187

Wdeoh 9
Pdunry fkdlq wudqvlwlrq pdwulfhv

4<930;8> julg +3/ 425/ 4/ 4,> vwdwhv/ 6

Xsshu hqgsrlqw

+Qxpehu, 425 4 4

Jurxs 4
+47, 31;9 3147 3133
+9, 31;6 314: 3133

+3, 3133 3133 3133
Htxloleulxp glvwulexwlrq 31;8 3148 3133

Jurxs 5
+8, 3193 3173 3133

+:, 3133 31;9 3147

+9, 3133 314: 31;6

Htxloleulxp glvwulexwlrq 3133 3187 3179

Jurxs 6

+4, 3133 4133 3133

+8, 3133 3173 3193

+49, 3133 3139 31<7
Htxloleulxp glvwulexwlrq 3133 313< 31<4

Iru hdfk jurxs/ zh dovr fduulhg rxw d whvw ri wkh k|srwkhvlv wkdw d frxq0
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wu|*v �qdo srvlwlrq zlwklq wkh lqwhuqdwlrqdo lqfrph glvwulexwlrq lv lqghshq0

ghqw ri lwv lqlwldo srvlwlrq/ d vwurqj irup ri frqyhujhqfh1 Irupdoo|/ wkh whvwv

duh olnholkrrg udwlr whvwv ri wkh k|srwkhvlv wkdw wkh urzv ri wkh uhvshfwlyh

wudqvlwlrq pdwulfhv duh htxdo1 Zh zhuh deoh wr uhmhfw wklv k|srwkhvlv dw wkh

43( ohyho iru jurxs 5 +s0ydoxh 3133, exw qrw iru jurxs 4 +s0ydoxh 31;<, ru

jurxs 6 +s0ydoxh 3149,1 Vr wkhuh lv vwurqj hylghqfh iru frqyhujhqfh zlwklq

jurxsv 4 dqg 6/ exw qrw iru jurxs 51

Vrph fdyhdwv wr wkhvh uhvxowv duh qhfhvvdu|1 Wkh vdpsoh vl}hv duh vpdoo/

dqg wkh uhvxowv vkrxog fhuwdlqo| qrw eh xvhg wr iruhfdvw zkdw zloo kdsshq lq

wkh ixwxuh/ d srlqw wkdw Txdk +4<<6, hpskdvlvhv1 Dovr qrwh wkdw li vrfldo

ghyhorsphqw lv sduwo| ghwhuplqhg e| devroxwh lqfrph/ dv vhhpv olnho|/ wkhq

rxu jurxslqjv dqg wudqvlwlrq pdwulfhv kdyh rqo| whpsrudu| uhohydqfh1 Hyhq

vr/ wkh �qglqjv duh kljko| vxjjhvwlyh1 Frxqwulhv zlwk uhodwlyho| kljk ohy0

hov ri cvrfldo fdsdelolw|* kdyh vrphwlphv pryhg xs zlwklq wkh lqwhuqdwlrqdo

lqfrph glvwulexwlrq/ zkloh vrfldoo| wudglwlrqdo frxqwulhv kdyh whqghg wr vols

grzqzdugv/ dv wkh| duh ohiw ixuwkhu dqg ixuwkhu ehklqg e| lpsuryhphqwv lq

whfkqrorj|1

8 Urexvwqhvv

Vr idu/ zh kdyh hvwdeolvkhg wkdw erwk wkh ohyho dqg jurzwk udwh ri WIS pd|

eh uhodwhg wr wkh h{whqw ri vrfldo ghyhorsphqw1 Lq wklv vhfwlrq/ zh whvw wkh

urexvwqhvv ri wklv uhvxow/ xvlqj gdwd vhwv dqg vshfl�fdwlrqv gudzq iurp Ohylqh

dqg Uhqhow +4<<5, dqg Pdxur +4<<8,1 Wr dqwlflsdwh wkh uhvxowv/ VrfGhy

hphujhv dv d urexvw yduldeoh lq jurzwk uhjuhvvlrqv/ lq wkh vhqvh ri Ohylqh

dqg Uhqhow1 Lw lv vljql�fdqw dw wkh 8( ohyho/ dqg txdqwlwdwlyho| lpsruwdqw/

iru gl�huhqw frpelqdwlrqv ri pdq| h{sodqdwru| yduldeohv1 Wkh srvlwlrq lv ohvv

fohdu zkhq yduldeohv iurp Pdxur +4<<8, duh lqfoxghg1
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814 Wkh urexvwqhvv ri wkh Dghopdq0Pruulv lqgh{

Lq dq lq xhqwldo sdshu/ Ohylqh dqg Uhqhow +4<<5, vkrzhg wkdw prvw frh!0

flhqwv lq furvv0vhfwlrq jurzwk uhjuhvvlrqv duh vhqvlwlyh wr wkh fkrlfh ri h{0

sodqdwru| yduldeohv1 Lv VrfGhy dovr vhqvlwlyh lq wklv zd|B

Ohylqh dqg Uhqhow vwduw zlwk wkh uhjuhvvlrq lq froxpq 4 ri Wdeoh :1 Iru

rxu uhvwulfwhg vdpsoh/ wkh hvwlpdwhv duh jlyhq lq froxpq wzr1 Wkh dgglwlrq

ri VrfGhy +froxpq 6, udlvhv wkh h{sodqdwru| srzhu ri wkh uhjuhvvlrq/ dqg wkh

lqgh{ lv srvlwlyho| vljqhg dqg vljql�fdqw dw wkh 4( ohyho1 Djdlq/ wkh h�hfw lv

hfrqrplfdoo| vljql�fdqw= d ulvh lq VrfGhy ri rqh vwdqgdug ghyldwlrq lqfuhdvhv

wkh jurzwk udwh e| d shufhqwdjh srlqw1 Wkh frh!flhqw lv rqo| pdujlqdoo|

gl�huhqw lq d ohdvw wulpphg vtxduhv uhjuhvvlrq/ dqg lv fohduo| urexvw wr wkh

rplvvlrq ri rxwolhuv lghqwl�hg e| uhodwlyho| kljk OWV uhvlgxdov1 Qrwh wkdw

wklv uhjuhvvlrq/ h{foxglqj vhyhq frxqwulhv/ h{sodlqv :8( ri wkh yduldwlrq lq

jurzwk udwhv ri wkh uhpdlqlqj �iw|0rqh1
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Wdeoh :

Hvwlpdwlrq ri wkh Ohylqh0Uhqhow uhjuhvvlrq

Ghshqghqw yduldeoh= jurzwk ri JGS shu fdslwd/ 4<930;<

Hvwlpdwlrq ROV ROV ROV OWV UZOV

Revhuydwlrqv 435 8; 8; 8; 84

frqvwdqw 031;6 04173 3156 3155 314:

+31;;, +31;5, +31<9, +31;5,

UJGS93 03168 0317; 031<: 031<9 031<;

+3147, +3154, +3168, +3148,

JSR 0316; 315: 313: 313; 03169

+3155, +316:, +316;, +3157,

VHF 614: :1:7 61<9 4158 418:

+4155, +5149, +5177, +416:,

LQY 4:18 ;157 :199 461: 4919

+6178, +8193, +8166, +618:,

VrfGhy 0 4133 4167 31<8

+315;, +314<,

-
2

3179 3175 3184 0 31:8

j 416< 416< 415; 0 31;7

Qrwhv

PdfNlqqrq0Zklwh KFVHv lq sduhqwkhvhv1 UJGS93 lv wkh Vxpphuv0

Khvwrq hvwlpdwh ri uhdo JGS lq 4<931 JSR lv wkh dyhudjh udwh ri srsx0

odwlrq jurzwk1 VHF lv wkh lqlwldo vhfrqgdu| vfkrro hquroophqw udwh1 LQY lv

wkh dyhudjhg lqyhvwphqw vkduh ri JGS1 Vhh Ohylqh dqg Uhqhow +4<<5, iru

pruh ghwdlov1 Wkh vhyhq frxqwulhv h{foxghg iurp wkh UZOV uhjuhvvlrq duh

Fdpergld/ Mdpdlfd/ Vrxwk Nruhd/ Olehuld/ Qlfdudjxd/ Shux dqg Vxulqdp1

Wkh uhvxowv iurp dq h{wuhph erxqgv dqdo|vlv/ fduulhg rxw dv lq Ohylqh

dqg Uhqhow +4<<5,/ ehdu rxw wkh lpsruwdqfh ri vrfldo ghyhorsphqw wr jurzwk1
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Uhjdugohvv ri wkh fkrlfh ri uljkw0kdqg0vlgh yduldeohv/ gudzq iurp wkh vhw xvhg

e| Ohylqh dqg Uhqhow/ VrfGhy lv dozd|v srvlwlyho| vljqhg dqg vljql�fdqw dw

wkh 8( ohyho1 Lw wkxv txdol�hv dv curexvw* lq wkh vhqvh ri wkdw sdshu1

Rqh gdqjhu lv wkdw wklv uhvxow lv gulyhq e| wkh suhvhqfh ri d ihz rxw0

olhuv ru ohyhudjh srlqwv1 Dq h{dpsoh pljkw eh Vrxwk Nruhd/ zklfk vkrzv

idvw jurzwk dqg d kljk ohyho ri lqlwldo vrfldo ghyhorsphqw1 Wr fkhfn vdpsoh

vhqvlwlylw|/ zh hvwlpdwhg hdfk uhjuhvvlrq lq wkh h{wuhph erxqgv dqdo|vlv e|

ohdvw wulpphg vtxduhv/ dqg wkhq rplwwhg frxqwulhv zlwk kljk uhvlgxdov/ dv

lq Whpsoh +4<<8e,1 Lq prvw uhjuhvvlrqv/ VrfGhy zdv vljql�fdqw dw wkh 314(

ohyho1 Lq d ihz/ lw zdv lqvljql�fdqw dw frqyhqwlrqdo ohyhov1

Wklv shukdsv vxjjhvwv wkdw wkh uhvxowv duh gulyhq e| d ihz revhuydwlrqv1

Ixuwkhu lqyhvwljdwlrq lqglfdwhg wkdw wkh mrlqw lqfoxvlrq ri Juhhfh/ Lqgld/ Lv0

udho/ Mdpdlfd/ Mdsdq/ Shux dqg wkh Sklolsslqhv lv lpsruwdqw wr rewdlqlqj d

urexvw uhvxow1 Zkhq mxvw Mdsdq lv h{foxghg/ VrfGhy lv doprvw dozd|v vljql�0

fdqw dw wkh 8( ohyho/ dqg dozd|v dw 43(1 H{foxglqj doo vhyhq srvvleoh rxwolhuv/

wkh lqgh{ lv xvxdoo| vljql�fdqw dw wkh 8( ohyho/ exw lq vrph vshfl�fdwlrqv lw

lv lqvljql�fdqw dw 53(1 Wkhvh vshfl�fdwlrqv duh xvxdoo| rqhv lqfoxglqj wkh

h{sruw vkduh ri JGS/ d fuxgh sur{| iru wudgh rshqqhvv1

Ryhudoo/ VrfGhy hphujhv dv d uhpdundeo| urexvw uhjuhvvru1 Zh kdyh

fduulhg rxw d urexvwqhvv whvw udwkhu pruh vwulqjhqw wkdq wkdw ri Ohylqh dqg

Uhqhow1 Wr uhqghu VrfGhy lqvljql�fdqw dw wkh 43( ohyho/ rqh kdv wr erwk

lqfoxgh wkh h{sruw vkduh ri JGS/ dqg h{foxgh d uhodwlyho| odujh qxpehu ri

frxqwulhv1 Rqo| wkhq lv wkh frh!flhqw rq VrfGhy lpsuhflvho| hvwlpdwhg1

Wkhvh uhvxowv vxjjhvw wkdw VrfGhy zloo eh xvhixo iru ixuwkhu zrun/ sduw ri

zklfk pljkw lqyhvwljdwh lwv uhodwlrqvkls zlwk rshqqhvv lq pruh ghwdlo1
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815 Vrfldo ghyhorsphqw/ fruuxswlrq dqg jurzwk

Vlqfh wkh zrun ri Ohylqh dqg Uhqhow/ Pdxur +4<<8, kdv suhvhqwhg uhvxowv

lqglfdwlqj d urexvw olqn ehwzhhq fruuxswlrq dqg jurzwk1 Kh pdnhv xvh ri

lqglfdwruv ri exuhdxfudwlf h!flhqf|/ fruuxswlrq dqg hwkqr0olqjxlvwlf khwhur0

jhqhlw|1 Lw lv shukdsv lpsruwdqw wr dvvhvv wkh urexvwqhvv ri VrfGhy wr wkhvh

dgglwlrqdo yduldeohv1 Lw lv fohdu iurp Wdeoh 5 wkdw pdq| ri wkh pruh wudgl0

wlrqdo vrflhwlhv duh lq vxe0Vdkdudq Diulfd/ dqg wr vrph h{whqw wkhvh duh dovr

frxqwulhv zlwk kljk ohyhov ri srolwlfdo lqvwdelolw|/ fruuxswlrq dqg hwkqlf khw0

hurjhqhlw|1 Shukdsv VrfGhy lv vxffhvvixo ehfdxvh lw sur{lhv iru wkhvh rplwwhg

ghwhuplqdqwv ri jurzwk1

Zh vwduw e| frqvlghulqj wkh lqgh{ ri hwkqr0olqjxlvwlf khwhurjhqhlw| ru

iudfwlrqdol}dwlrq1 Olvwhg lq wkh dsshqgl{ wr Pdxur +4<<8,/ wkh lqgh{ jlyhv

wkh suredelolw| wkdw wzr udqgrpo| vhohfwhg flwl}hqv iurp d jlyhq frxqwu|

ehorqj wr gl�huhqw hwkqr0olqjxlvwlf jurxsv1 Wkh kljkhu wkh cHOI* lqgh{/ wkh

pruh glylghg d frxqwu| lv dorqj hwkqlf dqg olqjxlvwlf olqhv1 Lq wxuq/ wklv pd|

uhvxow lq juhdwhu srolwlfdo lqvwdelolw| dqg fruuxswlrq1

Wkhuh lv d qhjdwlyh fruuhodwlrq ehwzhhq VrfGhy dqg hwkqr0olqjxlvwlf khw0

hurjhqhlw| +u @ 0318<, zklfk lv vljql�fdqw dw wkh 4( ohyho1 Hwkqlfdoo| gl0

ylghg frxqwulhv whqg wr kdyh orzhu ohyhov ri vrfldo ghyhorsphqw1 Krzhyhu/

rq hqwhulqj HOI lqwr wkh Ohylqh0Uhqhow vshfl�fdwlrq/ wkh srlqw hvwlpdwh dqg

vwdqgdug huuru rq VrfGhy zhuh pruh ru ohvv xqfkdqjhg iurp wkh uhvxowv lq

Wdeoh ; +srlqw hvwlpdwh @ 31<6/ KFVH @ 315:,1 Wkh frh!flhqw rq HOI zdv

orz dqg qrw vljql�fdqwo| gl�huhqw iurp }hur dw wkh 83( ohyho1 Wkhvh uhvxowv

duh urexvw wr wkh rplvvlrq ri rxwolhuv/ dqg vxjjhvwv wkdw VrfGhy grhv qrw

sur{| iru hwkqlf glyhuvlw|1

Wkh �qglqjv duh pruh dpeljxrxv zkhq xvlqj Pdxur*v lqglfdwruv ri ex0

uhdxfudwlf h!flhqf| dqg fruuxswlrq1 Wkh wzr lqglfhv duh edvhg rq wkh vxe0

67



mhfwlyh dvvhvvvphqwv ri Exvlqhvv Lqwhuqdwlrqdo fruuhvsrqghqwv dqg dqdo|vwv/

dqg vkrxog uh hfw zlghvsuhdg shufhswlrqv ri frxqwu| ulvn1 Pdxur �qgv wkdw

lqyhvwphqw dqg jurzwk duh kljkhu lq pruh h!flhqw/ ohvv fruuxsw frxqwulhv1

Erwk lqglfhv duh vljql�fdqwo| dqg srvlwlyho| fruuhodwhg zlwk VrfGhy +u @

3174 iru hdfk, lqglfdwlqj wkdw exuhdxfudwlf lqh!flhqf| dqg fruuxswlrq duh

ohvv zlghvsuhdg lq wkh uhodwlyho| dgydqfhg ghyhorslqj vrflhwlhv1 Wklv lv dq

lqwhuhvwlqj uhvxow lq lwvhoi1

Odfn ri dydlodelolw| ri wkh lqglfhv uhvwulfwv wkh vdpsoh wr 66 ghyhorslqj

frxqwulhv1 Zkhq wkh lqgh{ ri exuhdxfudwlf h!flhqf| lv lqfoxghg lq d Ohylqh0

Uhqhow vshfl�fdwlrq/ wkh srlqw hvwlpdwh rq VrfGhy lv xqfkdqjhg exw wkh

vwdqgdug huuru ulvhv wr 31951 Wkxv/ zh fdq qr orqjhu uhmhfw dw wkh 8( ohyho

wkh k|srwkhvlv wkdw wkh wuxh frh!flhqw lv }hur1 Vlplodu �qglqjv dsso| zkhq

xvlqj wkh Pdxur lqgh{ ri fruuxswlrq148 Wkh srlqw hvwlpdwh rq VrfGhy lv

xqfkdqjhg zkhq xvlqj d urexvw hvwlpdwru +ohdvw wulpphg vtxduhv, lqglfdwlqj

wkdw lw lv xqolnho| wr eh gulyhq e| rxwolhuv1 Dv iru wkh kljk vwdqgdug huuru/

lw pd| vlpso| eh wkdw wkh vdpsoh lv wrr vpdoo iru wkh suhflvlrq dfklhyhg lq

hduolhu uhvxowv1 Wklv lqglfdwhv vrph iudjlolw| lq wkh uhvxowv/ exw lw lv fohdu wkdw

wkh gdwd uhpdlq frqvlvwhqw zlwk d vxevwdqwldo h�hfw ri vrfldo ghyhorsphqw1

Vhh dovr Whpsoh +4<<8e,/ zkr txhvwlrqv wkh xvxdo fodvvl�fdwlrq ri d yduldeoh

dv curexvw* ru cqrw urexvw* rq wkh edvlv ri vljql�fdqfh ohyhov1

9 Vrfldo ghyhorsphqw dqg WIS jurzwk

Iurp wkh zrun vr idu/ lw vhhpv fohdu wkdw wkh ohyho ru jurzwk ri wrwdo idfwru

surgxfwlylw| lv uhodwhg wr vrfldo ghyhorsphqw1 Krzhyhu/ lw frxog eh wkdw

fdxvdolw| uxqv iurp WIS wr vrfldo ghyhorsphqw1 Dv surgxfwlylw| ulvhv/ vr

48
Dv iru wkh jurzwk h�hfwv ri wkh Pdxur lqglfhv/ h!flhqf| dqg krqhvw| dsshdu wr eh

qhjdwlyho| fruuhodwhg zlwk jurzwk zkhq frqwuroolqj iru wkh ohyho ri vrfldo ghyhorsphqw/ dqg

frqfhqwudwlqj rq ghyhorslqj frxqwulhv1
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grhv lqfrph/ eulqjlqj vrfldo fkdqjhv lq lwv zdnh1 Hpskdvlv rq wkh uroh ri

vrfldo idfwruv zrxog shukdsv eh pruh frqylqflqj li zh frxog vkrz wkdw udwhv

ri surgxfwlylw| jurzwk duh uhodwhg wr wkh lqlwldo ohyho ri vrfldo ghyhorsphqw1

Rqh zd| ri lqyhvwljdwlqj wklv zrxog eh wr xvh wkh sk|vlfdo dqg kxpdq

fdslwdo vwrfn gdwd lq Ehqkdele dqg Vslhjho +4<<7,1 Wkh gl!fxow| zlwk wklv

dssurdfk lv wkh eldvhv lqkhuhqw lq hvwlpdwlqj wkh hodvwlflw| ri rxwsxw zlwk

uhvshfw wr hqgrjhqrxv lqsxwv1 Wkhvh eldvhv zhuh h{soruhg e| Ehqkdele dqg

Vslhjho iru wkh fdvh zkhuh whfkqrorj| lv wkh vdph dfurvv frxqwulhv/ dqg e|

Ehqkdele dqg Mrydqrylf +4<<4, iru wkh fdvh zkhuh whfkqrorj| lv vwrfkdvwlf

dqg uhdol}dwlrqv gl�hu dfurvv frxqwulhv1 Lq erwk fdvhv/ lw lv olnho| wkdw wkh

hvwlpdwhg rxwsxw0fdslwdo hodvwlflw| lv eldvhg xszdugv1 Wkhuhiruh/ lqvwhdg ri

hvwlpdwlqj wkh lqsxw hodvwlflwlhv/ zh fduulhg rxw d vlpsoh irup ri furvv0frxqwu|

jurzwk dffrxqwlqj1 Zh vhw wkh fdslwdo hodvwlflw| +k, dw 3166 dqg wkh oderxu

hodvwlflw| +�, dw 319:/ dqg xvhg wkhvh �jxuhv wr ghulyh hvwlpdwhv iru WIS

jurzwk1 Wkh fruuhodwlrq ri wklv surgxfwlylw| jurzwk phdvxuh zlwk wkh frp0

srqhqw ri VrfGhy ruwkrjrqdo wr lqlwldo lqfrph lv 316:/ zklfk lv vljql�fdqwo|

gl�huhqw iurp }hur dw wkh 4( ohyho149

Shukdsv wkh prvw uholdeoh hvwlpdwhv ri WIS jurzwk duh wkrvh wkdw frph

iurp frxqwu|0e|0frxqwu| jurzwk dffrxqwlqj vwxglhv1 Wkh dgmxvwphqwv iru

sk|vlfdo dqg kxpdq fdslwdo dffxpxodwlrq/ dqg rxwsxw shu zrunhu krxu/ duh

xvxdoo| idu pruh vrsklvwlfdwhg wkdq dq|wklqj dwwhpswhg lq furvv0vhfwlrq hp0

slulfdo zrun1 Wkh glvdgydqwdjh lv wkdw jurzwk dffrxqwlqj lv uduho| fduulhg

rxw lq ghswk iru ghyhorslqj frxqwulhv/ sduwo| ehfdxvh ri gdwd sureohpv1 Rqh

h{fhswlrq lv Holdv +4<<5,/ zkr fdofxodwhv WIS jurzwk udwhv iru vhyhq Odwlq

Dphulfdq frxqwulhv1 Lq �jxuh 7 wkh dyhudjhg udwhv iru 4<930;8 duh sorwwhg

49Wkh Vshdupdq*v udqn fruuhodwlrq lv dovr 316:1 Dvvxplqj d kljkhu rxwsxw0fdslwdo hodv0
wlflw| +317, orzhuv wkh fruuhodwlrq wr durxqg 3164/ exw wklv lv vwloo vljql�fdqw dw wkh 8(
ohyho1
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djdlqvw wkh ruwkrjrqdo frpsrqhqw ri VrfGhy iru wkh vhyhq frxqwulhv1 Wkhuh lv

fohdu hylghqfh ri d srvlwlyh uhodwlrq/ dqg wkh vlpsoh fruuhodwlrq lv 3177 +Vshdu0

pdq*v udqn fruuhodwlrq @ 316<, ghvslwh wkh suhvhqfh ri dq rxwolhu/ Dujhqwlqd1

H{foxglqj Dujhqwlqd/ wkh vlpsoh fruuhodwlrq lv 31<61

Iljxuh 7= Vrfldo ghyhorsphqw dqg WIS jurzwk lq Odwlq Dphulfd/ 4<930;8

Nrrs hw do1 +4<<8, hvwlpdwh udwhv ri WIS jurzwk iru d zlghu udqjh ri frxq0

wulhv/ ryhu 4<980<31 Wkh| xvh d vwrfkdvwlf surgxfwlrq iurqwlhu prgho zklfk

doorzv rxwsxw fkdqjhv wr eh ghfrpsrvhg lqwr lqsxw/ h!flhqf| dqg whfkqlfdo

fkdqjhv1 Frpelqhg/ wkh phdvxuhv ri h!flhqf| dqg whfkqlfdo fkdqjh pdnh

xs d phdvxuh ri surgxfwlylw| jurzwk1 Lq �jxuh 8/ wklv lv sorwwhg djdlqvw wkh

ruwkrjrqdo frpsrqhqw ri VrfGhy1 Rqfh djdlq/ wkhuh lv hylghqfh ri d srvlwlyh

uhodwlrq/ dqg wkh vlpsoh fruuhodwlrq lv 3189 +Vshdupdq*v udqn fruuhodwlrq @

3179,1 Wkh ruwkrjrqdo frpsrqhqw ri VrfGhy h{sodlqv mxvw ryhu 63( ri wkh

yduldwlrq lq surgxfwlylw| jurzwk dfurvv frxqwulhv1

Rqh remhfwlrq wr wkhvh uhvxowv lv wkdw wkh wuxh uhodwlrq pljkw eh ehwzhhq

WIS jurzwk dqg lqlwldo kxpdq fdslwdo/ dv vxjjhvwhg e| Qhovrq dqg Skhosv
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Iljxuh 8= Vrfldo ghyhorsphqw dqg WIS jurzwk/ 4<980<3

+4<99,/ udwkhu wkdq ehwzhhq WIS jurzwk dqg vrfldo ghyhorsphqw1 Wkh vdp0

soh ri Odwlq Dphulfdq frxqwulhv lv qrw odujh hqrxjk wr jlyh dq lqwhuhvwlqj

dqvzhu1 Lq wkh fdvh ri wkh Nrrs hw do1 +4<<8, WIS phdvxuhv/ zh fdq uhjuhvv

wkhlu hvwlpdwhv ri surgxfwlylw| jurzwk rq VrfGhy/ wkh lqlwldo ohyho ri kxpdq

fdslwdo/ dqg wkh orj ri lqlwldo lqfrph1 Wkh lqwhuvhfwlrq ri wkh Dghopdq0Pruulv

vdpsoh zlwk wkrvh ri Ehqkdele dqg Vslhjho +4<<7,/ Nrrs hw do1 +4<<8, dqg

Pdqnlz/ Urphu dqgZhlo +4<<5, jlyhv d vdpsoh ri 55 frxqwulhv14: Wkh uhvxowv

duh vkrzq lq Wdeoh ;1

4:Nrrs hw do1 +4<<8, surylgh hvwlpdwhv ri WIS jurzwk iru mxvw 77 frxqwulhv/ pdq| ri

wkhp ghyhorshg dqg wkhuhiruh odfnlqj d �jxuh iru wkh Dghopdq0Pruulv lqgh{1
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Wdeoh ;
Uhjuhvvlrq iru WIS jurzwk
Ghshqghqw yduldeoh= DSJ iurp Nrrs hw do1 +4<<8,

Hvwlpdwlrq ROV OWV UZOV
Revhuydwlrqv 55 55 4;

Frqvwdqw 5617 5413 5815
+8187, +6164 ,

VrfGhy 5136 5173 5177

+3198, +3184,

orj +K98, 03186 05147 0415<
+3195, +31:9,

orj +\93, 0613< 05189 06156
+319<, +3174,

-
2 3186 31:6

j 4155 31;4

Qrwhv

PdfNlqqrq0Zklwh KFVHv lq sduhqwkhvhv1 Wkh gdwd iru 4<98 kxpdq fds0

lwdo vwrfnv lv wdnhq iurp Ehqkdele dqg Vslhjho +4<<7,1 Frxqwulhv h{foxghg lq

UZOV uhjuhvvlrq= Grplqlfdq Uhsxeolf/ Krqgxudv/ Mdsdq dqg Vrxwk Nruhd1

Jlyhq wkhlu dg krf qdwxuh/ wkhvh uhjuhvvlrqv h{sodlq d vxusulvlqjo| kljk

sursruwlrq ri wkh lqwhuqdwlrqdo yduldwlrq lq WIS jurzwk 0 ryhu :3( zkhq d

ihz rxwolhuv duh h{foxghg1 Wkh pdlq �qglqj ri lqwhuhvw lv wkdw VrfGhy lv srv0

lwlyho| vljqhg dqg vljql�fdqw dw wkh 4( ohyho1 Wkh h�hfw lv h{wuhpho| vwurqj=

d ulvh lq VrfGhy ri rqh vwdqgdug ghyldwlrq udlvhv wkh jurzwk udwh ri WIS e|

wzr shufhqwdjh srlqwv1 WIS jurzwk lv qhjdwlyho| uhodwhg wr lqlwldo lqfrph/

lqglfdwlqj wkdw wkh frxqwulhv ixuwkhvw ehklqg kdyh wkh juhdwhvw rssruwxqlwlhv

wr fdwfk xs/ dv riwhq fodlphg1 Wkh rqh vxusulvh ri wkhvh uhvxowv lv wkh qhjdwlyh

vljq iru wkh lqlwldo ohyho ri kxpdq fdslwdo +dyhudjh |hduv ri vfkrrolqj lq wkh
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4<98 srsxodwlrq,/ zklfk zh fdqqrw h{sodlq eh|rqg vd|lqj wkdw wkh frh!flhqw

lv lpsuhflvho| hvwlpdwhg1

Wdnhq wrjhwkhu/ wkhvh uhvxowv vwurqjo| vxssruw wkh ylhz ri Deudprylw}

wkdw �d frxqwu|*v srwhqwldo iru udslg jurzwk lv vwurqj qrw zkhq lw lv edfn0

zdug zlwkrxw txdol�fdwlrq/ exw udwkhu zkhq lw lv whfkqrorjlfdoo| edfnzdug

exw vrfldoo| dgydqfhg�1 Wkh uhvxowv vxjjhvw wkdw WIS jurzwk gl�huv dfurvv

frxqwulhv lq v|vwhpdwlf zd|v/ uhodwhg wr lqlwldo lqfrph dqg wkh ghjuhh ri vrfldo

ghyhorsphqw1 Wkxv/ wkh| frqwudglfw wkh lq xhqwldo dxjphqwhg Vrorz prgho

lqwurgxfhg e| Pdqnlz/ Urphu dqg Zhlo +4<<5,1 Lqvwhdg ri iroorzlqj wkrvh

dxwkruv lq dvvxplqj wkdw whfkqrorj| lv d iuhho| dydlodeoh sxeolf jrrg/ sur0

juhvvlqj dw wkh vdph udwh dfurvv wkh zruog/ zh vkrxog iroorz wkh roghu/ pruh

wudglwlrqdo ylhz ri ghyhorsphqw lq zklfk wkh lqwhuqdwlrqdo wudqvplvvlrq ri

lghdv lv lpsruwdqw1 Lq sxuvxlqj wklv/ zh qhhg wr ehdu lq plqg wkdw wkh udwh

dw zklfk d frxqwu| fdq lpsruw lghdv ghshqgv wr d odujh h{whqw rq dvshfwv ri

lwv vrfldo vwuxfwxuh1

: Frqfoxvlrqv

Rxu dqdo|vlv kdv vhyhudo lpsruwdqw/ li whqwdwlyh/ frqfoxvlrqv1 Whfkqrorj|

lv qrw d iuhho| dydlodeoh sxeolf jrrg dqg gl�huv dfurvv frxqwulhv/ frqwudu|

wr wkh dujxphqwv ri Pdqnlz +4<<8,1 D fruroodu| ri wklv lv wkdw wkh furvv0

frxqwu| gdwd lv qrw zhoo ghvfulehg e| vlqjoh uhjlph Vrorz prghov ri wkh nlqg

sursrvhg e| Pdqnlz/ Urphu dqg Zhlo +4<<5,1 Wkhlu hvwlpdwhv duh olnho| wr

eh lqfrqvlvwhqw/ vlqfh rqh ri wkh rplwwhg �{hg h�hfwv +vrfldo ghyhorsphqw, lv

fruuhodwhg zlwk wkh uhjuhvvruv1 Wkhvh uhvxowv surylgh vxssruw iru wkh �qglqjv

ri Fdvhool hw do1 +4<<8,/ Gxuodxi dqg Mrkqvrq +4<<8,/ Lvodp +4<<8, dqg Whpsoh

+4<<8d,/ doo ri zkrp fulwlflvh dvshfwv ri wkh dxjphqwhg Vrorz prgho1 Lq

pdq| zd|v/ wkh qhz hpskdvlv rq whfkqrorj| gl�huhqfhv lv idu pruh lqwxlwlyho|
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dsshdolqj wkdq wkh uhvwulfwlrqv ri wkh PUZ iudphzrun1

Uhodwhg wr wklv/ zh �qg wkdw udwhv ri WIS jurzwk duh uhodwhg wr d frxq0

wu|*v lqlwldo ohyho ri vrfldo ghyhorsphqw1 Wklv lv wuxh zkhwkhu rqh xvhv furvv0

vhfwlrq jurzwk uhjuhvvlrqv/ jurzwk dffrxqwlqj vwxglhv/ ru wkh vwrfkdvwlf iurq0

wlhu iudphzrun ri Nrrs hw do1 +4<<8,1 Zh dovr �qg wkdw vrfldo ghyhorsphqw

fdq khos h{sodlq srodulvdwlrq lq zruog lqfrphv1 Gluhfw vwxg| ri wkh zruog

lqfrph glvwulexwlrq vxjjhvwv wkdw vrfldoo| wudglwlrqdo frxqwulhv duh xqolnho|

wr ryhuwdnh rwkhuv/ exw lqvwhdg zloo idoo ixuwkhu ehklqg1 Lq frqwudvw/ wkhuh duh

rssruwxqlwlhv iru xszdugv prelolw| iru wkh vrfldoo| dgydqfhg1

Dqrwkhu lqwhuhvwlqj �qglqj lv wkdw wkh uhodwlyh lpsruwdqfh ri lqyhvwphqwv

lq sk|vlfdo fdslwdo dqg vfkrrolqj dsshduv wr ydu| zlwk wkh h{whqw ri vrfldo

ghyhorsphqw1 Lq sduwlfxodu/ vfkrrolqj lv lpsruwdqw dw orz ohyhov ri vrfldo

ghyhorsphqw/ exw sk|vlfdo fdslwdo ehfrphv pruh lpsruwdqw dw kljkhu ohyhov1

Wklv shukdsv vxjjhvwv wkdw zh vkrxog wklqn pruh fduhixoo| derxw zk| hgx0

fdwlrq pd| eh lpsruwdqw wr hfrqrplf jurzwk1 Lqvwhdg ri vlpso| uhjduglqj lw

dv dq h{wud idfwru ri surgxfwlrq +kxpdq fdslwdo,/ vfkrrolqj pd| dovr eh lp0

sruwdqw ehfdxvh lw hqfrxudjhv dq h{shulphqwdo rxworrn dqg vrfldo fkdqjh14;

Vrflrorjlvwv kdyh orqj ehhq dzduh wkdw h�hfwv olnh wklv frxog uhsuhvhqw lpsru0

wdqw h{whuqdolwlhv ri hgxfdwlrq= vhh iru lqvwdqfh Ph|hu hw do1 +4<:<,1 Dw wkh

yhu| ohdvw/ rxu uhvxowv vxjjhvw wkdw vwxglhv dwwhpswlqj wr lvrodwh wkh h�hfw ri

vfkrrolqj vkrxog dovr lqfoxgh wkh VrfGhy yduldeoh1

Dv rxu glvfxvvlrq ri vfkrrolqj lqglfdwhv/ vrph ri rxu �qglqjv udlvh wkh

vshfwuh ri cvrfldo hqjlqhhulqj* ghvljqhg wr hqfrxudjh WIS jurzwk1 Wklv lv dq

rog ghedwh= Nlqgohehujhu +4<85, fulwlflvhg hduo| Zruog Edqn plvvlrq uhsruwv

4;Olwwoh +4<;4, srlqwhg rxw wkdw lw lv kdug wr vhh wkh gluhfw frqwulexwlrq ri hgxfdwlrq wr/
iru lqvwdqfh/ wkh hohfwurqlf dvvhpeo| rshudwlrqv frpprq lq wkh idvw0jurzlqj Hdvw Dvldq
frxqwulhv1 Iru hpslulfdo hylghqfh rq wkh vrfldo h�hfwv ri hgxfdwlrq/ vhh Lqnhohv dqg Vplwk
+4<:7/ fk1 <,1
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iru wkhlu hwkqrfhqwulflw|/ dqg wkhlu xqghuo|lqj dvvxpswlrq wkdw ghyhorslqj

frxqwulhv vkrxog vlpso| dwwhpsw wr gxsolfdwh wkh zd| ri olih ri Zhvwhuq qd0

wlrqv lq rughu wr dwwdlq wkh vdph ohyho ri surgxfwlylw|1 Hyhq li rqh vhhv vrfldo

ghyhorsphqw dv dq lqhylwdeoh surjuhvvlrq wrzdugvZhvwhuq fxowxuh dqg ydoxhv/

lq wkh wudglwlrq ri prghuql}dwlrq wkhru|/ lw pxvw eh uhfrjqlvhg wkdw duwl�fdo

dwwhpswv wr dffhohudwh vrfldo ghyhorsphqw frxog eh frxqwhu0surgxfwlyh1 Iru

lqvwdqfh/ Krvholw} +4<86e, qrwhg wkdw wkh glvvroxwlrq ri wudglwlrqdo sdwwhuqv

ri idplo| rujdql}dwlrq pd| uhvxow lq vrfldo sureohpv14<

Lq jhqhudo/ wkh uhvxowv lq wklv sdshu frqwulexwh wr d sduwlfxodu ylhz ri

hfrqrplf jurzwk/ exw vkrxog qrw eh xvhg wr vxssruw txhvwlrqdeoh dwwhpswv

dw dffhohudwlqj vrfldo fkdqjh1 Rxu uhvxowv lqglfdwh d olqn ehwzhhq vrfldo

ghyhorsphqw dqg jurzwk/ qrw zhoiduh1 Wkrxjk rq wklv lw pd| eh zruwk

txrwlqj rqh ri wkh fodvvlf vwxglhv ri prghuql}dwlrq/ Ohuqhu +4<8;,=

Lq hyhu| frxqwu|/ wkh uxudo yloodjhuv ghfoduh wkhpvhoyhv wkh

prvw xqkdss| ihoorzv1 Lq hyhu| frxqwu|/ wkh prghuql}lqj lqglylg0

xdov duh frqvlghudeo| ohvv xqkdss|111wudglwlrqdo vrflhw| lv sdvvlqj

iurp wkh Plggoh Hdvw ehfdxvh uhodwlyho| ihz Plggoh Hdvwhuqhuv

vwloo zdqw wr olyh e| lwv uxohv1

Ohuqhu 4<8;/ s1 6<;06<<

Krzhyhu/ dv Rsohu +4<85, srlqwhg rxw/ lw zrxog riwhq eh zurqj wr dvn d

shrsoh wr euhdn zlwk wkh cvrfldo/ hwklfdo/ lqwhoohfwxdo/ dqg dhvwkhwlf irupv ri

wkh sdvw*1 Wkhuh pd| lq dq| fdvh eh jurxqgv iru rswlplvp= dw ohdvw iru d

frxqwu| zkrvh JGS shu fdslwd lv ulvlqj/ vrfldo fkdqjhv pd| iroorz uhodwlyho|

qdwxudoo|1 PfFohoodqg +4<94, kdv d wkrxjkwixo glvfxvvlrq ri srolf| lpsolfd0

wlrqv zkhq vrflhw| pdwwhuv> rqh frqfoxvlrq lv wkdw dq lpsruwdqw fulwhuld iru

4<Vhh dovr Jrogvfkplgw +4<85, dqg Khuvnrylwv +4<85,1
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dvvhvvlqj srolflhv lv wkh olnho| h�hfw rq ydoxhv/ prwlyhv dqg dwwlwxghv ri d

srsxodwlrq ryhu wkh orqj uxq1

Hyhq lq wkh devhqfh ri pruh vshfl�f srolf| uhfrpphqgdwlrqv/ zh ihho

wkdw wkh zrun ri wklv sdshu frqwulexwhv wr vrph lqwhuhvwlqj dqg lpsruwdqw

frqfoxvlrqv1 Lw lv lpsruwdqw qrw wr ryhu0lqwhusuhw wkhp/ ehfdxvh zh kdyh vhhq

vrph hylghqfh wkdw wkh ohyho ri vrfldo ghyhorsphqw lv qrw dozd|v d urexvw

uhjuhvvru zkhq lqglfhv ri fruuxswlrq/ exuhdxfudwlf h!flhqf| dqg +srvvleo|,

rshqqhvv duh xvhg1 Lw pd| eh wkdw rxu lqgh{ ri vrfldo ghyhorsphqw zrunv

ehfdxvh lw lv d pruh dffxudwh phdvxuh ri kxpdq fdslwdo1 Krzhyhu/ wkhuh duh

pdq| rssruwxqlwlhv iru ixuwkhu zrun1 Wzr vwdqg rxw1 Lw vkrxog eh srvvleoh

wr frqvwuxfw dowhuqdwlyh phdvxuhv ri vrfldo ghyhorsphqw/ shukdsv iurp wlph

vhulhv gdwd/ zklfk frxog eh xvhg lq d sdqho gdwd vhwwlqj1 Vhfrqgo|/ lw zrxog

eh lqwhuhvwlqj wr lqyhvwljdwh zklfk ri wkh pdq| dvshfwv ri vrfldo ghyhorsphqw

duh prvw lpsruwdqw wr jurzwk1
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; Frpsxwlqj Dsshqgl{

ROV dqg uh0zhljkwhg ohdvw vtxduhv zhuh fduulhg rxw xvlqj SfJlyh ;13/ zklfk

doorzv fdofxodwlrq ri wkh mdfnnqlih KFVHv1 Urexvw uhjuhvvlrqv zhuh fduulhg

rxw xvlqj wkh vwdwlvwlfv odqjxdjh V0Soxv1 Wkh odqjxdjh rqo| dssur{lpdwhv

wkh OPV dqg OWV hvwlpdwruv/ vr vrph ri wkh uhvxowv suhvhqwhg khuh zloo qrw

eh h{dfwo| uhsurgxfleoh1 Wkh uhjuhvvlrq wuhh dqg pdunry wudqvlwlrq pdwul{

fdofxodwlrqv zhuh shuiruphg zlwk surjudpv zulwwhq lq Jdxvv06;91

Jdxvv06;9/ Dswhfk V|vwhpv/ 56;37 V1 H1 Nhqw0Ndqjoh| Urdg/ Pdsoh

Ydooh|/ ZD <;36;1

SfJlyh ;13/ Lqwhuqdwlrqdo Wkrpvrq Sxeolvklqj/ Ehunvkluh Krxvh/ 49;0

4:6 Kljk Kroeruq/ Orqgrq ZF4Y :DD1

V0Soxv/ Vwdwvfl Glylvlrq/ 4:33 Zhvwodnh Dyhqxh Q1/ Vxlwh 833/ Vhdwwoh/

ZD <;43<1 Hpdlo pnwjCvwdwvfl1frp
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Uhihuhqfhv

^4` Deudprylw}/ P1 +4<;9,1 Fdwfklqj xs/ irujlqj dkhdg/ dqg idoolqj ehklqg1

Mrxuqdo ri Hfrqrplf Klvwru|/ 6;807391

^5` Dghopdq/ L1 dqg Pruulv/ F1 W1 +4<98,1 D idfwru dqdo|vlv ri wkh lqwhu0

uhodwlrqvkls ehwzhhq vrfldo dqg srolwlfdo yduldeohv dqg shu fdslwd jurvv

qdwlrqdo surgxfw1 Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 88808:;1

^6` Dghopdq/ L1 dqg Pruulv/ F1 W1 +4<9:,1 Vrflhw|/ srolwlfv dqg hfrqrplf

ghyhorsphqw1 Wkh Mrkqv Krsnlqv Xqlyhuvlw| Suhvv/ Edowlpruh1

^7` Dghopdq/ L1 dqg Pruulv/ F1 W1 +4<9;,1 Shuirupdqfh fulwhuld iru hydoxdw0

lqj hfrqrplf ghyhorsphqw srwhqwldo= dq rshudwlrqdo dssurdfk1Txduwhuo|

Mrxuqdo ri Hfrqrplfv/ ;5/ 59305;31

^8` Dghopdq/ L1 dqg Pruulv/ F1 W1 +4<:3,1 Idfwru dqdo|vlv dqg jurvv qdwlrqdo

surgxfw= d uhso|1 Txduwhuo| Mrxuqdo ri Hfrqrplfv/ ;7/ 98409951

^9` Dodyl/ K1 dqg Vkdqlq/ W1 +4<;5,1 Lqwurgxfwlrq wr wkh vrflrorj| ri �ghyho0

rslqj vrflhwlhv�1 Pdfploodq/ Orqgrq1

^:` Edxpro/ Z1 M1 +4<<3,1 Hqwuhsuhqhxuvkls= surgxfwlyh/ xqsurgxfwlyh dqg

ghvwuxfwlyh1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ <;/ ;<60<541

^;` Edxpro/ Z1 M1 +4<<6,1 Hqwuhsuhqhxuvkls/ pdqdjhphqw/ dqg wkh vwuxfwxuh

ri sd|r�v1 PLW Suhvv/ Fdpeulgjh/ Pdvv1

^<` Ehqkdele/ M1 dqg Mrydqrylf/ E1 +4<<4,1 H{whuqdolwlhv dqg jurzwk df0

frxqwlqj1 Dphulfdq Hfrqrplf Uhylhz/ ;4+4,/ ;504461

78



^43` Ehqkdele/ M1 dqg Vslhjho/ P1P1 +4<<7,1 Wkh uroh ri kxpdq fdslwdo lq hfr0

qrplf ghyhorsphqw= hylghqfh iurp djjuhjdwh furvv0frxqwu| gdwd1 Mrxu0

qdo ri Prqhwdu| Hfrqrplfv/ 67/ 47604:61

^44` Euhlpdq/ O1/ Iulhgpdq/ M1 O1/ Rovkhq/ U1 D1 dqg Vwrqh/ F1 M1 +4<;7,1

Fodvvl�fdwlrq dqg uhjuhvvlrq wuhhv1 Zdgvzruwk/ Ehoprqw/ Fdoliruqld1

^45` Eurrnlqv/ R1 W1 +4<:3,1 Idfwru dqdo|vlv dqg jurvv qdwlrqdo surgxfw= d

frpphqw1 Txduwhuo| Mrxuqdo ri Hfrqrplfv/ ;7/ 97;09831

^46` Fdvhool/ I1/ Hvtxlyho/ J1 dqg Ohiruw/ I1 +4<<8,1 Uhrshqlqj wkh frqyhu0

jhqfh ghedwh= d qhz orrn dw furvv0frxqwu| jurzwk hpslulfv1 Iruwkfrp0

lqj/ Mrxuqdo ri Hfrqrplf Jurzwk1

^47` Fkdw�hog/ F1 dqg Froolqv/ D1 M1 +4<;3,1 Lqwurgxfwlrq wr pxowlyduldwh

dqdo|vlv1 Fkdspdq dqg Kdoo/ Orqgrq1

^48` Fodun/ F1 +4<98,1 Wkh ixqgdphqwdo sureohpv ri hfrqrplf jurzwk1

Zhowzluwvfkdiwolfkhv Dufkly/ 40<1

^49` Froh/ K1 O1/ Pdlodwk/ J1 M1 dqg Srvwohzdlwh/ D1 +4<<5,1 Vrfldo qrupv/

vdylqjv ehkdylru/ dqg jurzwk1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ 433/ 43<50

44581

^4:` Gh Orqj/ M1 E1 dqg Vxpphuv/ O1 K1 +4<<4,1 Htxlsphqw lqyhvwphqw dqg

hfrqrplf jurzwk1 Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 439/ 77808351

^4;` Gxuodxi/ V1Q1 dqg Mrkqvrq/ S1D1 +4<<8,1 Pxowlsoh uhjlphv dqg furvv0

frxqwu| jurzwk ehkdylrxu1 Mrxuqdo ri Dssolhg Hfrqrphwulfv/ 43/ 6980

6;71

^4<` Holdv/ Y1 M1 +4<<5,1 Vrxufhv ri jurzwk= d vwxg| ri vhyhq Odwlq Dphulfdq

hfrqrplhv1 LFV Suhvv/ Vdq Iudqflvfr1
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^53` Hyhulww/ E1 V1 +4<;7,1 Dq lqwurgxfwlrq wr odwhqw yduldeoh prghov1 Fkds0

pdq dqg Kdoo/ Orqgrq1

^54` Ihuvkwpdq/ F1/ Pxusk|/ N1 P1 dqg Zhlvv/ \1 +4<<9,1 Vrfldo vwdwxv/ hg0

xfdwlrq/ dqg jurzwk1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ 437+4,/ 43;04651

^55` Jdoru/ R1 dqg Wvlggrq/ G1 +4<<9,1 Whfkqrorjlfdo surjuhvv/ prelolw|/ dqg

hfrqrplf jurzwk1 Iruwkfrplqj/ Dphulfdq Hfrqrplf Uhylhz/ Ghfhpehu1

^56` Jhuvfkhqnurq/ D1 +4<95,1 Vrfldo dwwlwxghv/ hqwuhsuhqhxuvkls/ dqg hfr0

qrplf ghyhorsphqw1 Lq D1 Jhuvfkhqnurq/ Hfrqrplf edfnzdugqhvv lq klv0

wrulfdo shuvshfwlyh1 Iuhghulfn D1 Sudhjhu/ Qhz \run/ 4<951

^57` Jrogvfkplgw/ Z1 U1 +4<85,1 Wkh lqwhuuhodwlrqv ehwzhhq fxowxudo idfwruv

dqg wkh dftxlvlwlrq ri qhz whfkqlfdo vnloov1 Lq Krvholw} +4<85d,1

^58` Kdqvvrq/ S1 dqg Khquhnvrq/ P1 +4<<7,1 Zkdw pdnhv d frxqwu| vrfldoo|

fdsdeoh ri fdwfklqj xsB Zhowzluwvfkdiwolfkhv Dufkly/ :930:;51

^59` Khoolzhoo/ M1 I1 +4<<9,1 Hfrqrplf jurzwk dqg vrfldo fdslwdo lq Dvld1

QEHU zrunlqj sdshu qr1 87:31

^5:` Khoolzhoo/ M1 I1 dqg Sxwqdp/ U1 G1 +4<<8,1 Vrfldo fdslwdo dqg hfrqrplf

jurzwk lq Lwdo|1 Hdvwhuq Hfrqrplf Mrxuqdo/ 54+6,/ 5<8063:1

^5;` Khuvnrylwv/ P1 M1 +4<85,1 Wkh sureohp ri dgdswlqj vrflhwlhv wr qhz wdvnv1

Lq Krvholw} +4<85d,1

^5<` Kluvfkpdq/ D1 R1 +4<8<,1 Wkh vwudwhj| ri hfrqrplf ghyhorsphqw1 \doh

Xqlyhuvlw| Suhvv/ Qhz Kdyhq1

^63` Krvholw}/ E1 I1 +4<85d,1 +hg1, Wkh surjuhvv ri xqghughyhorshg duhdv1 Wkh

Xqlyhuvlw| ri Fklfdjr Suhvv/ Fklfdjr1
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^64` Krvholw}/ E1 I1 +4<85e,1 Hqwuhsuhqhxuvkls dqg hfrqrplf jurzwk1 Dphu0

lfdq Mrxuqdo ri Hfrqrplfv dqg Vrflrorj|/ 45+4,/ <:04431 Uhsulqwhg lq

Krvholw} +4<93,1

^65` Krvholw}/ E1 I1 +4<86d,1 Wkh vfrsh dqg klvwru| ri wkhrulhv ri hfrqrplf

jurzwk1 Uhylvwd gh Hfrqrpld Srolwlfd/ 8+4,/ <05;1 Uhsulqwhg lq Krvholw}

+4<93,1

^66` Krvholw}/ E1 I1 +4<86e,1 Vrfldo vwuxfwxuh dqg hfrqrplf jurzwk1 Hfrqrpld

Lqwhuqd}lrqdoh/ 9=6/ 850::1 Uhsulqwhg lq Krvholw} +4<93,1

^67` Krvholw}/ E1 I1 +4<88,1 D vrflrorjlfdo dssurdfk wr hfrqrplf ghyhorsphqw1

Lq Krvholw} +4<93,1

^68` Krvholw}/ E1 I1 +4<8:,1 Qrqhfrqrplf idfwruv lq hfrqrplf ghyhorsphqw1

Dphulfdq Hfrqrplf Uhylhz/ Sdshuv dqg surfhhglqjv/ 5;0741

^69` Krvholw}/ E1 I1 +4<93,1 Vrflrorjlfdo dvshfwv ri hfrqrplf jurzwk1 Wkh Iuhh

Suhvv/ Johqfrh/ Loolqrlv1

^6:` Kxqw/ F1 O1 +4<99,1 Vrfldo dvshfwv ri hfrqrplf ghyhorsphqw1 PfJudz0

Kloo/ Qhz \run1

^6;` Lqnhohv/ D1 dqg Vplwk/ G1 K1 +4<:7,1 Ehfrplqj prghuq1 Khlqhpdqq/

Orqgrq1

^6<` Lvodp/ Q1 +4<<8,1 Jurzwk hpslulfv= d sdqho gdwd dssurdfk1 Txduwhuo|

Mrxuqdo ri Hfrqrplfv/ 445:044:31

^73` Nlqgohehujhu/ F1 S1 +4<85,1 Uhylhz ri LEUG plvvlrq uhsruwv1 Uhylhz ri

Hfrqrplfv dqg Vwdwlvwlfv/ 6<406<71
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^74` Nrrs/ J1/ Rvlhzdovnl/ M1 dqg Vwhho/ P1I1M1 +4<<8,1 Phdvxulqj wkh vrxufhv

ri rxwsxw jurzwk lq d sdqho ri frxqwulhv1 FRUH glvfxvvlrq sdshu qr1

<8751

^75` Ohuqhu/ G1 +4<8;,1 Wkh sdvvlqj ri wudglwlrqdo vrflhw|1 Wkh Iuhh Suhvv/

Johqfrh/ Loolqrlv1

^76` Ohylqh/ U1 dqg Uhqhow/ G1 +4<<5,1 D vhqvlwlylw| dqdo|vlv ri furvv0frxqwu|

jurzwk uhjuhvvlrqv1 Dphulfdq Hfrqrplf Uhylhz/ <750<961

^77` Ohzlv/ Z1 D1 +4<88,1 Wkh wkhru| ri hfrqrplf jurzwk1 Doohq dqg Xqzlq/

Orqgrq1

^78` Olqwrq/ U1 +4<85,1 Fxowxudo dqg shuvrqdolw| idfwruv d�hfwlqj hfrqrplf

jurzwk1 Lq Krvholw} +4<85d,1

^79` Olwwoh/ L1 P1 G1 +4<;4,1 Wkh h{shulhqfh dqg fdxvhv ri udslg oderxu0

lqwhqvlyh ghyhorsphqw lq Nruhd/ Wdlzdq Surylqfh/ Krqj Nrqj/ dqg Vlq0

jdsruh dqg wkh srvvlelolwlhv ri hpxodwlrq1 Lq H1 Ohh +hg1, H{sruw0ohg

lqgxvwuldol}dwlrq dqg ghyhorsphqw1 LOR/ Jhqhyd1

^7:` PdfNlqqrq/ M1 J1 dqg Zklwh/ K1 +4<;8,1 Vrph khwhurvnhgdvwlflw|0

frqvlvwhqw fryduldqfh pdwul{ hvwlpdwruv zlwk lpsuryhg �qlwh vdpsoh

surshuwlhv1 Mrxuqdo ri Hfrqrphwulfv/ 5</ 63806581

^7;` Pdqnlz/ Q1J1 +4<<8,1 Wkh jurzwk ri qdwlrqv1 Eurrnlqjv Sdshuv rq Hfr0

qrplf Dfwlylw|/ 5:806431

^7<` Pdqnlz/ Q1J1/ Urphu/ G1 dqg Zhlo/ G1Q1 +4<<5,1 D frqwulexwlrq wr wkh

hpslulfv ri hfrqrplf jurzwk1 Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 73:076:1

^83` Pduvk/ U1 P1 +4<;;,1 Vrflrorjlfdo h{sodqdwlrqv ri hfrqrplf jurzwk1

Vwxglhv lq frpsdudwlyh lqwhuqdwlrqdo ghyhorsphqw/ 740:91
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^84` Pdxur/ S1 +4<<8,1 Fruuxswlrq dqg jurzwk1 Txduwhuo| Mrxuqdo ri Hfr0

qrplfv/ 9;40:451

^85` PfFohoodqg/ G1 F1 +4<94,1 Wkh dfklhylqj vrflhw|1 Wkh Iuhh Suhvv/ Qhz

\run1

^86` Ph|hu/ M1 Z1/ Kdqqdq/ P1 W1/ Uxelqvrq/ U1 dqg Wkrpdv/ J1 P1 +4<:<,1

Qdwlrqdo hfrqrplf ghyhorsphqw/ 4<830:3= vrfldo dqg srolwlfdo idfwruv1

Lq M1 Z1 Ph|hu dqg P1 W1 Kdqqdq +hgv1, Qdwlrqdo ghyhorsphqw dqg wkh

zruog v|vwhp1 Xqlyhuvlw| ri Fklfdjr Suhvv/ Fklfdjr 4<:<1

^87` P|ugdo/ J1 +4<8:,1 Hfrqrplf wkhru| dqg xqghu0ghyhorshg uhjlrqv1 Gxfn0

zruwk/ Orqgrq1

^88` Qhovrq/ U1 U1 dqg Skhosv/ H1 V1 +4<99,1 Lqyhvwphqw lq kxpdqv/ whfk0

qrorjlfdo gl�xvlrq/ dqg hfrqrplf jurzwk1 Dphulfdq Hfrqrplf Uhylhz/

Sdshuv dqg Surfhhglqjv/ 9<0:81

^89` Rkndzd/ N1 dqg Urvryvn|/ K1 +4<:6,1 Mdsdqhvh hfrqrplf jurzwk1 Vwdq0

irug Xqlyhuvlw| Suhvv/ Vwdqirug/ Fd1

^8:` Rsohu/ P1 H1 +4<85,1 Wkh sureohp ri vhohfwlyh fxowxuh fkdqjh1 Lq Krvholw}

+4<85d,1

^8;` Sduhqwh/ V1 O1 dqg Suhvfrww/ H1 F1 +4<<7,1 Eduulhuv wr whfkqrorj| dgrs0

wlrq dqg ghyhorsphqw1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ 435/ 5<;0654

^8<` Sxwqdp/ U1 G1 +4<<6,1Pdnlqj ghprfudf| zrun= flylf wudglwlrqv lq prg0

huq Lwdo|1 Sulqfhwrq Xqlyhuvlw| Suhvv/ Sulqfhwrq1

^93` Sxwqdp/ U1 G1 +4<<9,1 Erzolqj dorqh= ghprfudf| lq Dphulfd dw wkh hqg

ri wkh wzhqwlhwk fhqwxu|1 Iruwkfrplqj lq D1 Khghqlxv +hg1,1 Fdpeulgjh

Xqlyhuvlw| Suhvv/ Qhz \run1
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^94` Txdk/ G1 +4<<6,1 Hpslulfdo furvv0vhfwlrq g|qdplfv lq hfrqrplf jurzwk1

Hxurshdq Hfrqrplf Uhylhz/ 6:/ 75907671

^95` Txdk/ G1 +4<<9,1 Frqyhujhqfh hpslulfv dfurvv hfrqrplhv zlwk +vrph,

fdslwdo prelolw|1 Mrxuqdo ri Hfrqrplf Jurzwk/ 4/ <804571

^96` Ud|qhu/ D1 F1 +4<:3,1 Wkh xvh ri pxowlyduldwh dqdo|vlv lq ghyhorsphqw

wkhru|= d fulwltxh ri wkh dssurdfk dgrswhg e| Dghopdq dqg Pruulv1

Txduwhuo| Mrxuqdo ri Hfrqrplfv/ ;7/ 96<097:1

^97` Urphu/ G1 +4<<9,1 Dgydqfhg pdfurhfrqrplfv1 PfJudz0Kloo/ Qhz \run1

^98` Urvwrz/ Z1 Z1 +4<93,1 Wkh vwdjhv ri hfrqrplf jurzwk1 Fdpeulgjh Xql0

yhuvlw| Suhvv/ Fdpeulgjh1

^99` Urxvvhhxz/ S1M1 dqg Ohur|/ D1P1 +4<;:,1 Urexvw uhjuhvvlrq dqg rxwolhu

ghwhfwlrq1 Zloh|/ Qhz \run1

^9:` Vr/ D1 \1 +4<<3,1 Vrfldo fkdqjh dqg ghyhorsphqw1 Vdjh/ Qhzexu| Sdun/

Fdoliruqld1

^9;` Vshqjohu/ M1 M1 +4<87,1 LEUG plvvlrq hfrqrplf jurzwk wkhru|1 Dphulfdq

Hfrqrplf Uhylhz/ sdshuv dqg surfhhglqjv/ 8;608<<1

^9<` Whpsoh/ M1 U1 Z1 +4<<8d,1 Whvwlqj wkh dxjphqwhg Vrorz prgho1 Qx!hog

Froohjh/ R{irug zrunlqj sdshu qr1 4391

^:3` Whpsoh/ M1 U1 Z1 +4<<8e,1 H{wuhph erxqgv dqdo|vlv lq furvv0vhfwlrq

uhjuhvvlrqv1 Pdqxvfulsw/ Qx!hog Froohjh/ R{irug1

^:4` Xqlwhg Qdwlrqv +4<84,1Phdvxuhv iru wkh hfrqrplf ghyhorsphqw ri xqghu0

ghyhorshg frxqwulhv1 Xqlwhg Qdwlrqv VW2HFD243/ Qhz \run1
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^:5` Zrqj/ V10O1 +4<;;,1 Wkh dssolfdelolw| ri Dvldq idplo| ydoxhv wr rwkhu

vrflrfxowxudo vhwwlqjv1 Lq S1 O1 Ehujhu dqg K10K1 P1 Kvldr +hgv1, Lq vhdufk

ri dq Hdvw Dvldq ghyhorsphqw prgho1 Wudqvdfwlrq/ Qhz Euxqvzlfn/ QM1
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