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Wuhdwphqw Fkrlfh
edvhg rq vhplsdudphwulf hydoxdwlrq phwkrgv

Pdunxv Iuùolfk

Glvfxvvlrq sdshu 5334049
Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Vw1 Jdoohq

Odvw fkdqjhv= Ghfhpehu 7wk/ 5334

Devwudfw=

Prvw hydoxdwlrq vwxglhv irfxv rq hvwlpdwlqj dyhudjh wuhdwphqw h�hfwv dqg odujho|
qhjohfw khwhurjhqhrxv uhvsrqvhv lq wkh srsxodwlrq1 Krzhyhu/ wkh h�hfwlyhqhvv ri d
srolf| grhv qrw rqo| ghshqg rq wkh surjudpphv wkhpvhoyhv exw dovr rq wkh vhohf0
wlrq ri sduwlflsdqwv1 Khqfh iru lpsurylqj ryhudoo h�hfwlyhqhvv ri wkh srolf| lw zrxog
eh lpsruwdqw wr nqrz iru hdfk lqglylgxdo zklfk lv klv rswlpdo surjudpph/ qrw rqo|
zklfk surjudpphv duh h�hfwlyh rq dyhudjh1 Lq wklv sdshu d vhplsdudphwulf dssurdfk
wr hvwlpdwlqj rswlpdo wuhdwphqw fkrlfhv lv sursrvhg dqg dssolhg wr Vzhglvk uhkd0
elolwdwlrq surjudpphv1 Lw vhhpv wkdw d pxfk kljkhu uh0hpsor|phqw udwh frxog kdyh
ehhq dfklhyhg wkurxjk ehwwhu sduwlflsdqw doorfdwlrq1

Nh|zrugv= Rswlpdo wuhdwphqw fkrlfh/ vwdwlvwlfdo ghflvlrq uxohv/ khwhurjhqhrxv uhvsrqvh/ wdujhw0
lqj/ sur�olqj/ srolf| hydoxdwlrq/ khwhurjhqhrxv wuhdwphqw h�hfw/ fdxvdo h�hfw/ pdwfklqj1
MHO fodvvl�fdwlrq= F77/ F47/ K76/ M57/ M93

L zrxog olnh wr wkdqn Mh� Vplwk iru qxphurxv frpphqwv dqg fduhixo uhdglqj ri dq hduolhu gudiw ri wklv sdshu1

Ixuwkhu/ L dp judwhixo wr Er Krqruì/ Iudqfrlv Odlvqh|/ Plfkdho Ohfkqhu/ Fkulvwri Oxfkvlqjhu/ Uxwk Pltxho dqg

vhplqdu sduwlflsdqwv dw wkh Hfrqrphwulf Vrflhw| Zruog Frqjuhvv lq Vhdwwoh/ wkh frqihuhqfh ri wkh Yhuhlq i u Vr0

fldosrolwln lq Pdjghexuj dqg vhplqduv dw wkh Xqlyhuvlwlhv ri Nrqvwdq} dqg Vwudverxuj iru ydoxdeoh glvfxvvlrqv/

frpphqwv dqg vxjjhvwlrqv1 Doo huuruv duh plqh1 Wklv uhvhdufk zdv vxssruwhg e| wkh Vzlvv Qdwlrqdo Vflhqfh Irxq0

gdwlrq/ surmhfw QVI 7376038;6441 Dgguhvv iru fruuhvsrqghqfh= Pdunxv Iuùolfk/ Vzlvv Lqvwlwxwh iru Lqwhuqdwlrqdo

Hfrqrplfv dqg Dssolhg Hfrqrplf Uhvhdufk +VLDZ,/ Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Vw1 Jdoohq/ Gx0

irxuvwudvvh 7;/ FK0<333 Vw1 Jdoohq/ Vzlw}huodqg> pdunxv1iurholfkCxqlvj1fk/ zzz1pdunxviurholfk1gh



4 Lqwurgxfwlrq

Wkh hfrqrphwulf hydoxdwlrq ri vrfldo srolflhv/ iru lqvwdqfh ri dfwlyh oderxu pdunhw surjudpphv/

lv ehfrplqj pruh dqg pruh frpprq lq pdq| frxqwulhv1 Prvw ri wkhvh hydoxdwlrq vwxglhv ir0

fxv rq wkh hvwlpdwlrq ri dyhudjh wuhdwphqw h�hfwv/ l1h1 wkh gl�huhqfh ehwzhhq wkh h{shfwhg rxw0

frph zkhq sduwlflsdwlqj lq d surjudpph D dqg wkh h{shfwhg rxwfrph zkhq sduwlflsdwlqj lq d

surjudpph E iru dq lqglylgxdo gudzq udqgrpo| iurp wkh srsxodwlrq/ vhh Dqjulvw dqg Nuxhjhu

+4<<<,/ Khfnpdq/ OdOrqgh/ dqg Vplwk +4<<<, dqg Ohfkqhu +5334,1 +*Qrq0sduwlflsdwlrq lq dq|

surjudpph* lv frqfhswxdoo| gh�qhg dv d vhsdudwh surjudpph1, \hw/ zklfk frqvwuxfwlyh srolf|

dgylfh fdq eh gudzq iurp wkhvh vwxglhv iru lpsurylqj wkh srolf| xqghu hydoxdwlrqB Krz vkrxog

surjudpphv dqg sduwlflsdqw doorfdwlrq eh uh0rujdql}hgB Ru lq sduwlfxodu/ vkrxog surjudpphv

zlwk qhjdwlyh wuhdwphqw h�hfwv eh frpsohwho| derolvkhgB

Wkh dqvzhu wr vxfk txhvwlrqv ghshqgv odujho| rq krz khwhurjhqhrxv lqglylgxdov uhvsrqg wr

surjudpph sduwlflsdwlrq1 Li doo lqglylgxdov kdyh lghqwlfdo wuhdwphqw h�hfwv/ qrq0shuiruplqj

surjudpphv vkrxog eh holplqdwhg14 \hw/ li wuhdwphqw uhvsrqvh lv khwhurjhqhrxv/ wkh

h�hfwlyhqhvv ri d srolf| ghshqgv qrw rqo| rq wkh surjudpphv wkhpvhoyhv exw dovr rq wkh

doorfdwlrq ri lqglylgxdov wr wkhvh surjudpphv1 D surjudpph pd| eh ehqh�fldo wr vrph

lqglylgxdov exw kdupixo wr rwkhuv/ dqg d qhjdwlyh dyhudjh wuhdwphqw h�hfw grhv qrw qhfhvvdulo|

phdq wkdw wkh surjudpph grhv qrw zrun> lw frxog vlpso| eh wkh fdvh wkdw wkh zurqj

sduwlflsdqwv duh dvvljqhg +ru vhoi0vhohfwhg, wr wklv surjudpph1 Lqvwhdg ri derolvklqj vxfk

surjudpphv lw zrxog eh pruh lpsruwdqw wr lpsuryh wkh doorfdwlrq ri sduwlflsdqwv wr wkh

surjudpphv1 Zlwk khwhurjhqhrxv wuhdwphqw uhvsrqvh lw lv olnho| wkdw wkhuh lv qr frpprq

rswlpdo wuhdwphqw dqg wkdw rswlpdo wuhdwphqw fkrlfh ydulhv dprqj lqglylgxdov ghshqglqj rq

wkhlu fkdudfwhulvwlfv1

Wkxv vwxg|lqj khwhurjhqhlw| vkrxog eh d fhqwudo lvvxh lq srolf| hydoxdwlrq1 Krzhyhu/ dv

uhpdunhg lq Pdqvnl +5333e/ 5334,/ hydoxdwlrq vwxglhv uduho| dqdo|}h krz wuhdwphqw uhvsrqvh

ydulhv dprqj lqglylgxdov eh|rqg eurdg vxejurxs dqdo|vhv/ zkhuh dyhudjh h�hfwv duh hvwlpdwhg

vhsdudwho| iru phq2zrphq ru gl�huhqw djh jurxsv1 Dqg wklv dowkrxjk wuhdwphqw h�hfw

khwhurjhqhlw| vhhpv wr eh uhohydqw zlwk pdq| srolflhv1 Iru lqvwdqfh/ Khfnpdq/ Vplwk/ dqg

Fohphqwv +4<<:, whvwhg wkh frqvwdqw wuhdwphqw h�hfw dvvxpswlrq iru wkh MWSD surjudpph

+XVD, dqg fohduo| uhmhfwhg lw1 Zkloh ehqh�fldo wr pdq| sduwlflsdqwv wkh surjudpph dsshduhg

wr eh kdupixo wr rwkhu sduwlflsdqwv/ lq wkh vhqvh wkdw qrq0sduwlflsdwlrq zrxog kdyh ehhq pruh

dgydqwdjhrxv wr wkhp1 Dovr Eodfn/ Vplwk/ Ehujhu/ dqg Qrho +4<<<, dqg Pdqvnl +5333e,

ghwhfwhg h�hfw khwhurjhqhlw|1 Vhh dovr Khfnpdq dqg Uree +4<;8, dqg Emùunodqg dqg Pr!ww

+4<;:,1

Rswlpdo wuhdwphqw fkrlfh kdv uhfhqwo| ehhq dqdo|}hg e| Ghkhmld +4<<<, dqg Pdqvnl +5333d/

e/ 5334,1 +Dq hduolhu uhihuhqfh lv Zdog +4<83,,1 Ghkhmld +4<<<, prghoohg wkh wuhdwphqw ghfl0
4Dw ohdvw li pdunhw ru jhqhudo htxloleulxp h�hfwv duh ri olplwhg lpsruwdqfh1
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vlrq sureohp ri dq lqglylgxdo dqg/ xvlqj d Ed|hvldq dssurdfk/ orrnhg iru �uvw0rughu vwrfkdv0

wlf grplqdqfh ehwzhhq sduwlflsdwlrq dqg qrq0sduwlflsdwlrq1 Pdqvnl +5333d, dqdo|}hg wkh vlwx0

dwlrq zkhuh d sodqqhu doorfdwhv wkh phpehuv ri d srsxodwlrq wr wkh dydlodeoh surjudpphv1 Kh

vkrzv wkdw li wkh sodqqhu dlpv wr pd{lpl}h phdq rxwfrph lq wkh srsxodwlrq +xwlolwduldq zhoiduh,

wkh rswlpdo wuhdwphqw fkrlfh lv dvvljqlqj hdfk lqglylgxdo wr wkdw surjudpph wkdw surplvhv wkh

odujhvw h{shfwhg srwhqwldo rxwfrph frqglwlrqdo rq wkh lqglylgxdo*v revhuyhg fkdudfwhulvwlfv15 Wr

dqdo|}h ihdvlelolw| ri vxfk d uxoh zkhq wkh frqglwlrqdo h{shfwhg srwhqwldo rxwfrphv duh xqnqrzq

dqg pxvw eh hvwlpdwhg Pdqvnl +5333e, frpsduhv wzr srodu vwdwlvwlfdo wuhdwphqw uxohv= wkh xq0

frqglwlrqdo dqg wkh frqglwlrqdo vxffhvv uxoh1 Wkh xqfrqglwlrqdo vxffhvv uxoh qhjohfwv fryduldwh

lqirupdwlrq dqg dvvljqv doo lqglylgxdov wr wkh +vdph, wuhdwphqw zlwk wkh kljkhvw hvwlpdwhg dy0

hudjh rxwfrph1 Wkh frqglwlrqdo vxffhvv uxoh gl�huhqwldwhv dprqj lqglylgxdov dffruglqj wr wkhlu

fryduldwhv dqg dvvljqv wkhp rq edvlv ri hvwlpdwhg h{shfwhg srwhqwldo rxwfrphv frqglwlrqdo rq

wkhlu revhuyhg fryduldwhv1 Vlqfh lq �qlwh vdpsohv wkh frqglwlrqdo rxwfrphv duh ohvv suhflvho| hv0

wlpdwhg wkdq wkh xqfrqglwlrqdo phdq rxwfrphv/ wkh frqglwlrqdo vxffhvv uxoh hqwdlov wkh ulvn wkdw

gxh wr odujh hvwlpdwlrq huuru lqglylgxdov pljkw eh doorfdwhg zruvh wkdq li wkh| zhuh doo dvvljqhg

wr wkh vdph surjudpph1 Krzhyhu/ Pdqvnl vkrzv wkdw hyhq dw txlwh vpdoo vdpsoh vl}hv wkh frq0

glwlrqdo vxffhvv uxoh lv vxshulru wr wkh xqfrqglwlrqdo uxoh li wkh rxwfrph yduldeoh \ lv erxqghg/

dqg vxjjhvwv xvlqj fryduldwh lqirupdwlrq wr lwv ixoohvw h{whqw1

Khqfh lw lv fhqwudo iru wkh ghulydwlrq ri rswlpdo wuhdwphqw fkrlfhv wr hvwlpdwh iru hdfk dydlo0

deoh surjudpph wkh frqglwlrqdo h{shfwhg srwhqwldo rxwfrphv jlyhq fryduldwhv [ iurp d vdpsoh

ri revhuydwlrqv rq sdvw sduwlflsdqwv1 Wzr lvvxhv qhhg wr eh wdfnohg iru wkdw1 Iluvw/ li wkh iru0

phu sduwlflsdqwv kdyh qrw ehhq dvvljqhg udqgrpo| +zlwklq dq h{shulphqwdo vhwwlqj, wr wkh sur0

judpphv/ wkh vhohfwlrq sureohp pxvw eh wdnhq lqwr dffrxqw/ zklfk dulvhv li wkh +iruphu, sdu0
5Wklv vkrxog qrw eh frqixvhg zlwk d srsxodu/ wkrxjk ixqgdphqwdoo|  dzhg/ dowhuqdwlyh dssurdfk fdoohg

sur�olqj/ zklfk lv xvhg lq vrph frxqwulhv wr dvvljq xqhpsor|hg wr dfwlyh oderxu pdunhw surjudpphv/ Dxv0

wudold +RHFG 4<<;,/ Qhwkhuodqgv +gh Nrqlqj 4<<<,/ ru wkh Zrunhu Sur�olqj dqg Uhhpsor|phqw Vhuylfhv

+GRO 4<<</ Eodfn/ Vplwk/ Ehujhu/ dqg Qrho 4<<<, lq wkh XVD/ ru wr dvvljq zhoiduh uhflslhqwv wr zhoiduh0wr0

zrun surjudpphv lq wkh XVD +Hehuwv 4<<;,1 Sur�olqj lv qrw edvhg rq d frxqwhuidfwxdo dqdo|vlv zkhuh uhodwlyh

wuhdwphqw lpsdfwv ehwzhhq gl�huhqw surjudpphv +lqfoxglqj *qr0sduwlflsdwlrq* dv d wuhdwphqw, duh frpsduhg1

Lqvwhdg/ rqo| wkh srwhqwldo rxwfrph lq fdvh ri *qr0sduwlflsdwlrq* lv hvwlpdwhg iru hdfk lqglylgxdo dqg wkh lqgl0

ylgxdov zlwk wkh zruvw hvwlpdwhg rxwfrphv duh dvvljqhg wr wkh prvw lqwhqvlyh surjudpphv1 H1j1 li orqj0whup

xqhpsor|phqw lv frqvlghuhg dv wkh pdlq ulvn/ wkh sur�olqj dssurdfk zrxog hvwlpdwh wkh h{shfwhg xqhpsor|phqw

gxudwlrq zkhq wkh lqglylgxdo grhv qrw sduwlflsdwh lq dq| dfwlyh oderxu pdunhw surjudpph/ exw zrxog qrw wdnh

lqwr dffrxqw wkh xqhpsor|phqw gxudwlrq wr eh h{shfwhg li wkh lqglylgxdo zrxog sduwlflsdwh lq d surjudpph1

Wkxv/ sur�olqj uhvwv rq wkh dvvxpswlrq wkdw wkh lqglylgxdov zlwk kljkhvw orqj0whup xqhpsor|phqw ulvn duh wkrvh

zkr jdlq prvw iurp pruh h{shqvlyh surjudpphv1 Krzhyhu/ wklv dujxphqwdwlrq grhv qrw qhfhvvdulo| krog/ dv iru

lqvwdqfh hylghqfhg lq Ehujhu/ Eodfn/ dqg Vplwk +5334,/ dqg lv sduwlfxoduo| idoodflrxv li sduwlflsdwlrq lv kdupixo

gxh wr qhjdwlyh wuhdwphqw h�hfwv/ dv lq Eorrp hw do1 +4<<:,/ Sxkdql +4<<<,/ Jhu�q dqg Ohfkqhu +5333, ru Ohfkqhu

+5333,/ dprqj rwkhuv1 Ixuwkhupruh sur�olqj rq d vlqjoh yduldeoh lv sduwlfxoduo| xqvxlwhg/ li pxowlsoh srolf| jrdov

duh sxuvxhg/ dv lw grhv qrw doorz d wudqvsduhqw zhljkwlqj ri wkhvh jrdov1
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wlflsdqwv lq d fhuwdlq surjudpph duh v|vwhpdwlfdoo| gl�huhqw iurp wkh sduwlflsdqwv lq wkh rwkhu

surjudpphv +Khfnpdq 4<<3/ Pdqvnl 4<<6,1 Wklv vhohfwlrq sureohp fdq eh vroyhg e| lqfoxglqj

lq wkh frqglwlrqlqj yhfwru [ doo frqirxqglqj idfwruv/ l1h1 doo yduldeohv wkdw d�hfw wkh vhohfwlrq

surfhvv dv zhoo dv wkh rxwfrph yduldeohv/ +nqrzq dv vhohfwlrq rq revhuydeohv ru frqglwlrqdo lq0

ghshqghqfh dvvxpswlrq/ vhh Khfnpdq dqg Uree +4<;8, ru Ohfkqhu +4<<<,,1 Vhfrqg/ zlwk wkh

frqglwlrqdo h{shfwhg srwhqwldo rxwfrphv lghqwl�hg iurp revhuydwlrqv rq iruphu sduwlflsdqwv/ lw

uhpdlqv wkhlu hvwlpdwlrq1 Rq wkh rqh kdqg/ ixoo| qrqsdudphwulf dssurdfkhv pljkw eh xquholdeoh

vlqfh wkh frqglwlrqdo lqghshqghqfh dvvxpswlrq xvxdoo| uhtxluhv wkdw [ frqwdlqv pdq| yduldeohv1

Rq wkh rwkhu kdqg/ sdudphwulf uhjuhvvlrq ohdgv wr lqfrqvlvwhqw hvwlpdwhv/ xqohvv wkh wuxh frqgl0

wlrqdo h{shfwdwlrq ixqfwlrq lv fruuhfwo| vshfl�hg16

Wklv whqvlrq ehwzhhq sdudphwulf dqg qrqsdudphwulf uhjuhvvlrq prwlydwhv wkh dssurdfk

ghyhorshg lq wklv sdshu= D vhplsdudphwulf hvwlpdwru iru rswlpdo wuhdwphqw fkrlfhv/ zklfk

lqwhjudwhv sdudphwulf uhjuhvvlrq zlwk qrqsdudphwulf surshqvlw|0vfruh0pdwfklqj hvwlpdwhv ri

dyhudjh +xqfrqglwlrqdo, wuhdwphqw rxwfrphv1 Surshqvlw| vfruh pdwfklqj hydghv wkh fxuvh

ri glphqvlrqdolw| lq wkh hvwlpdwlrq ri dyhudjh wuhdwphqw h�hfwv/ vlqfh uhjuhvvlqj rq wkh

rqh0glphqvlrqdo surshqvlw| vfruh lv vx!flhqw wr uhpryh vhohfwlrq eldv/ dv vkrzq e| Urvhqedxp

dqg Uxelq +4<;6,/ dqg e| Lpehqv +5333, dqg Ohfkqhu +5334, iru wkh hydoxdwlrq ri srolflhv zlwk

pxowlsoh surjudpphv17 Wkh sursrvhg vhplsdudphwulf hvwlpdwru uhvwv rq wkh lghd wkdw li wkh

sdudphwulf vshfl�fdwlrq zdv fruuhfw/ sdudphwulf dqg qrqsdudphwulf hvwlpdwhv vkrxog ohdg wr

vlplodu dyhudjh rxwfrphv1 Rq wkh rwkhu kdqg/ odujh gl�huhqfhv lqglfdwh d plvvshfl�fdwlrq

ri wkh sdudphwulf uhjuhvvlrq sodqh dqg wkh lqfoxvlrq ri wkh qrqsdudphwulf dyhudjh hvwlpdwhv

vkrxog doohyldwh odujh dqg v|vwhpdwlf eldvhv lq wkh hvwlpdwhg frqglwlrqdo h{shfwhg srwhqwldo

rxwfrphv1 Wklv lv dfklhyhg e| lqfrusrudwlqj wkh dyhudjh gl�huhqfhv ehwzhhq wkh sdudphwulf

dqg qrqsdudphwulf hvwlpdwhv dv dgglwlrqdo prphqwv lqwr d JPP hvwlpdwru1 Wklv hvwlpdwru lv

ghyhorshg lq Vhfwlrq 5 dqg lq Vhfwlrq 6 lwv �qlwh vdpsoh surshuwlhv duh dqdo|}hg1

Lq wkh vhfrqg sduw ri wkh sdshu/ Vhfwlrq 7/ wuhdwphqw h�hfw khwhurjhqhlw| dqg rswlpdo

wuhdwphqw fkrlfh duh dqdo|}hg zlwk uhvshfw wr wkh uh0hpsor|phqw rxwfrph ri uhkdelolwdwlrq

surjudpphv iru orqj0whup vlfn lq Vzhghq1 Lq suhylrxv vwxglhv Iuùolfk/ Khvkpdwl/ dqg Ohfkqhu

+5333d/ e, irxqg wkdw phglfdo dqg sduwlfxoduo| hgxfdwlrqdo uhkdelolwdwlrq duh qrw vxffhvvixo

lq irvwhulqj uh0hpsor|phqw/ udlvlqj wkh txhvwlrq zkhwkhu hgxfdwlrqdo uhkdelolwdwlrq vkrxog eh

derolvkhg frpsohwho|1 Lw lv lqyhvwljdwhg krz lqglylgxdov vkrxog eh vhohfwhg wr wkh surjudpphv

dqg krz wklv rswlpdo doorfdwlrq ghyldwhv iurp wkh doorfdwlrq revhuyhg1 Ixuwkhu/ lw lv vlpxodwhg

zklfk dyhudjh uh0hpsor|phqw udwh frxog kdyh ehhq dfklhyhg li doo lqglylgxdov kdg ehhq
6Ixoo| sdudphwulf prghov duh xvhg lq wkh dssolhg vwdwlvwlfdo wuhdwphqw dvvljqphqw v|vwhpv iru dfwlyh oderxu

pdunhw surjudpphv lq Fdqdgd +Vhuylfh dqg Rxwfrph Phdvxuhphqw V|vwhp/ VRPV/ +Froslwwv 4<<<,, dqg wkh

XVD +Iurqwolqh Ghflvlrq Vxssruw V|vwhp/ IGVV/ +Hehuwv dqg R*Ohdu| 4<<<,,1
7Iru dssolfdwlrqv ri pdwfklqj hvwlpdwruv vhh Dqjulvw +4<<;,/ Khfnpdq/ Lfklpxud/ dqg Wrgg +4<<;,/ Ghkhmld

dqg Zdked +4<<<,/ Ohfkqhu +4<<<,/ Jhu�q dqg Ohfkqhu +5333, ru Mdodq dqg Udydoolrq +5335,1
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dvvljqhg rswlpdoo|1 Lw vhhpv wkdw wkh revhuyhg uh0hpsor|phqw udwh ri 79( frxog kdyh ehhq

lqfuhdvhg wr derxw 89( e| d ehwwhu sduwlflsdqw doorfdwlrq1 Pruhryhu/ dowkrxjk hgxfdwlrqdo

uhkdelolwdwlrq wxuqv rxw wr eh wkh �uvw0ehvw fkrlfh iru txlwh pdq| lqglylgxdov/ derolvklqj

hgxfdwlrqdo uhkdelolwdwlrq dqg uhohjdwlqj wkhvh lqglylgxdov wr wkhlu vhfrqg0ehvw fkrlfh ghfuhdvhv

wkh vlpxodwhg uh0hpsor|phqw udwh rqo| qhjoljleo|1 Wkhvh uhvxowv duh vwdeoh iru gl�huhqw

vshfl�fdwlrqv/ dqg vxjjhvw wkdw qrw rqo| rq dyhudjh hgxfdwlrqdo uhkdelolwdwlrq lv kdupixo

wr lpphgldwh uh0hpsor|phqw fkdqfhv exw wkdw ixuwkhupruh kdugo| dq|rqh frxog ehqh�w

vxevwdqwldoo| iurp hgxfdwlrqdo uhkdelolwdwlrq18 Vhfwlrq 8 frqfoxghv1 Dsshqgl{ D frqwdlqv

ixuwkhu wdeohv1 D vxssohphqwdu| dsshqgl{ zlwk surriv dqg dgglwlrqdo uhvxowv lv dydlodeoh rq

zzz1pdunxviurholfk1gh

5 Rswlpdo wuhdwphqw fkrlfh

D xvhixo iudphzrun iru glvfxvvlqj rswlpdo surjudpph fkrlfhv dqg wkh fruuhvsrqglqj ghflvlrq

sureohp lv wkh srwhqwldo rxwfrphv iudphzrun ri Uxelq +4<:7,/ vhh dovr Ur| +4<84,1 Vxssrvh

wkh srolf| xqghu frqvlghudwlrq frqvlvwv ri U +h{kdxvwlyh dqg pxwxdoo| h{foxvlyh, gl�huhqw sur0

judpphv/ ri zklfk hdfk phpehu ri dq holjleoh srsxodwlrq kdv wr fkrrvh h{dfwo| rqh1 Xvxdoo| wkh

srolf| frqvlvwv ri U� 4 dfwlyh wuhdwphqwv/ h1j1 sxeolf hpsor|phqw surjudpphv/ rq0wkh0mre dqg

fodvvurrp wudlqlqj/ hpsor|phqw vxevlglhv/ dqg d wuhdwphqw fdoohg *qr0sduwlflsdwlrq* iru wkrvh

zkr gr qrw sduwlflsdwh lq dq| ri wkh dfwlyh surjudpphv1 Ohw \ �> \ 2> ==> \ - ghqrwh wkh srwhqwldo

rxwfrphv iru d fhuwdlq lqglylgxdo/ zkhuh \ � lv wkh rxwfrph wkdw vkh zrxog uhdol}h li vkh sduwlfl0

sdwhg lq surjudpph rqh/ \ 2 lv wkh rxwfrph vkh zrxog uhdol}h li vkh sduwlflsdwhg lq surjudpph

wzr/ dqg vr iruwk1 Reylrxvo|/ rqo| rqh ri wkhvh U srwhqwldo rxwfrphv fdq eh revhuyhg h{0srvw/

diwhu sduwlflsdwlrq lq wkh srolf|1

Prvw srolflhv duh hqylvdjhg wr sxuvxh pxowlsoh/ riwhq frq lfwlqj jrdov/ phdvxuhg e| gl�huhqw

rxwfrph yduldeohv dqg ydoxh wkhvh jrdov gl�huhqwo|/ h1j1 uh0hpsor|phqw rq edvlv ri d shupdqhqw

frqwudfw pd| eh kljkhu ydoxhg wkdq uh0hpsor|phqw rq edvlv ri d �{hg0whup frqwudfw +Eurgdw|/

Fuìsrq/ dqg Irxjëuh 5334,1 Wr dffrxqw iru pxowlsoh jrdov wkh srwhqwldo rxwfrphv duh doorzhg

wr eh yhfwruv \ �> ==> \ - 5 ?T frqvlvwlqj hdfk ri Y gl�huhqw vxffhvv phdvxuhv/ h1j1 hfrqrplf/

vrfldo/ khdowk/ sv|fkrorjlfdo dqg frvw lqglfdwruv1 Ohw x+�, = ?T :$ ? eh d nqrzq xwlolw| zhljkwlqj

ixqfwlrq wkdw zhljkv wkhvh vxffhvv lqglfdwruv dffruglqj wr wkh uhodwlyh lpsruwdqfh dwwdfkhg wr

wkh gl�huhqw srolf| jrdov1 Wr pd{lpl}h wkh ryhudoo h�hfwlyhqhvv ri wkh srolf| hdfk lqglylgxdo

vkrxog eh doorfdwhg wr wkdw surjudpph wkdw |lhogv wkh odujhvw jrdov0zhljkwhg rxwfrph19 \hw/ wkh
8Dowkrxjk wkhvh uhvxowv vwurqjo| dgyrfdwh wkh holplqdwlrq ri hgxfdwlrqdo uhkdelolwdwlrq qr kdvw| srolf| uhfrp0

phqgdwlrqv vkrxog eh gudzq vlqfh wkh uh0hpsor|phqw rxwfrph lv phdvxuhg lpphgldwho| dw wkh hqg ri wkh vlfnqhvv

vshoo dqg wkh gdwd frqwdlqv qr iroorz0xs lqirupdwlrq1
9 Lpsohphqwlqj vxfk dq rswlpdo doorfdwlrq/ l1h1 hqiruflqj frpsoldqfh zkhq srolf| jrdov dqg lqglylgxdov* jrdov

frq lfw/ lv dqrwkhu pdwwhu dqg qrw glvfxvvhg khuh1
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lglrv|qfudwlf srwhqwldo rxwfrphv fdq +h{0dqwh, qhyhu eh lqihuuhg iru dq| sduwlfxodu lqglylgxdo1

Dw prvw lw fdq eh krshg wkdw wkh glvwulexwlrq ri \ o iru wklv sduwlfxodu lqglylgxdo fdq eh zhoo

dssur{lpdwhg e| wkh glvwulexwlrq ri \ o/ frqglwlrqdo rq revhuyhg fkdudfwhulvwlfv1 Ohw { 5 ?&

ghqrwh d ghwdlohg vhw ri lqglylgxdo fkdudfwhulvwlfv1 Li wkh srolf| dlpv wr pd{lpl}h wkh h{shfwhg

jrdov0zhljkwhg xwlolw|/ vlplodu wr Pdqvnl +5333d/ e,/ wkh rswlpdo surjudpph uW iru dq lqglylgxdo

zlwk fkdudfwhulvwlfv { lv

uW+{, @ dujpd{
oMt�c��c-�

H ^x +\ o, m[ @ {` 1

Wklv htxdov

uW+{, @ dujpd{
oMt�c��c-�

x +H^\ om[ @ {`, / +4,

li x lv d olqhdu ixqfwlrq zhljkwlqj wkh gl�huhqw srolf| jrdov1 Khqfh/ wkh hvwlpdwhg rswlpdo

surjudpph auW+{, iru dq lqglylgxdo zlwk fkdudfwhulvwlfv { lv wkh surjudpph zlwk wkh kljkhvw

hvwlpdwhg jrdov0zhljkwhg frqglwlrqdo srwhqwldo rxwfrph1 Vlqfh wkh mrlqw glvwulexwlrq ri wkh

srwhqwldo rxwfrph yhfwruv \ �> ==> \ - lv qrw lghqwl�hg wkh hvwlpdwlrq ri wkh srwhqwldo rxwfrphv

H^\ om[ @ {` fdq surfhhg vhsdudwho| iru hdfk u 5 i4> ==> Uj1
Krzhyhu/ wklv surfhgxuh grhv qrw wdnh lqwr dffrxqw wkh hvwlpdwlrq yduldelolw| ri wkh hvwl0

pdwhv a\ o+{, @ aH^\ om[ @ {`1 Lq sudfwlfh lw zrxog eh uhohydqw wr nqrz krz vwurqj wkh hylghqfh

lv wkdw d fhuwdlq surjudpph lv wkh rswlpdo rqh/ vlqfh yhu| qrlv| hvwlpdwhv ri wkh frqglwlrqdo rxw0

frphv pljkw suhwhqg wuhdwphqw fkrlfh khwhurjhqhlw|/ hyhq li wkhuh lv d frpprq rswlpdo wuhdw0

phqw1 Wr dvvhvv vxfk d vlwxdwlrq pxowlsoh0frpsdulvrqv0zlwk0wkh0ehvw +PFE, whfkqltxhv kdyh

ehhq ghyhorshg +Kvx 4<<9/ Kruudfh dqg Vfkplgw 5333,/ zklfk surylgh d rughulqj ri vljql�fdqwo|

gl�huhqw surjudpphv dqg whvw wkh k|srwkhvlv wkdw surjudpph uW lv wkh ehvw wuhdwphqw dw d frq0

�ghqfh ohyho �/ l1h1 wkdw

S

#
dujpd{
oMt�c��c-�

x
�
a\ o+{,

�
@ uW

$
� 4� �1 +5,

Krzhyhu PFE phwkrgv duh xvxdoo| ghvljqhg iru frqvlvwhqw sdudphwulf hvwlpdwruv dqg wkxv

lqfrusrudwh rqo| yduldqfh exw qrw eldv1 Ixuwkhu/ zlwk pruh frpsoh{ hvwlpdwruv wkh yduldqfh

frpsrqhqw lv xvxdoo| hvwlpdwhg rq edvlv ri dv|pswrwlf dssur{lpdwlrqv zklfk pd| eh ohvv suhflvh

lq �qlwh vdpsohv1 Lqvwhdg/ L sursrvh vlpxodwlqj wkh mrlqw glvwulexwlrq ri a\ �+{,> a\ 2+{,> ==> a\ -+{,

e| errwvwuds vlpxodwlrq dqg dssur{lpdwh vxfk iru d sduwlfxodu lqglylgxdo wkh suredelolw| wkdw

d fhuwdlq surjudpph lv suhihudeoh wr doo rwkhuv1 Iru odujhu qxpehuv ri dydlodeoh surjudpphv

U lw zloo riwhq eh wkh fdvh wkdw qr surjudpph grplqdwhv doo rwkhu zlwk kljk suredelolw|/ exw

wkdw d vhpl0rughulqj lqwr ehvw/ lqwhuphgldwh/ dqg zruvw surjudpphv lv srvvleoh1 Wkh vxevhw

ri ehvw surjudpphv mrlqwo| grplqdwhv doo rwkhu surjudpphv zlwk kljk suredelolw|/ exw dprqj

wkhvh ehvw surjudpphv qr vwdwlvwlfdoo| vljql�fdqw rughulqj lv srvvleoh1 Li hylghqfh lv zhdn/ wkh

lqglylgxdo pljkw eh doorfdwhg wr d surjudpph rq edvlv ri rwkhu frqvlghudwlrqv +h1j1 zdlwlqj wlph

iru wuhdwphqw ru dv d �oo0lq shuvrq,1
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Li wkh xwlolw| ixqfwlrq lv xqnqrzq/ iru lqvwdqfh li lqglylgxdov vhoi0vhohfw wr wkh surjudpphv rq

edvlv ri wkhlu rzq ghflvlrq0pdnlqj surfhvv/ lw pd| vwloo eh srvvleoh lq vrph fdvhv wr ghulyh grp0

lqdqfh uhodwlrqvklsv ehwzhhq surjudpphv h1j1 iru d vxevhw ri wkh rxwfrph phdvxuhv1 Dgglwlrq0

doo|/ doo hvwlpdwhg srwhqwldo rxwfrphv vkrxog eh surylghg wr wkh ghflvlrq pdnhuv dv dgglwlrqdo

lqirupdwlrq wr lpsuryh wkhlu ghflvlrq pdnlqj +Prku 4<<<,1

514 Frqglwlrqdo h{shfwhg srwhqwldo rxwfrphv

Dv glvfxvvhg deryh/ fhqwudo iru hvwlpdwlqj rswlpdo wuhdwphqw fkrlfhv duh wkh frqglwlrqdo h{shfwhg

srwhqwldo rxwfrphv H^\ om[`/ zklfk fdq rqo| eh hvwlpdwhg iurp gdwd rq iruphu sduwlflsdqwv1

Ohw i+[�>G�> \�,j?�'� eh d vdpsoh iurp d suhylrxvo| wuhdwhg srsxodwlrq/ zkhuh G� 5 i4> ==> Uj
lqglfdwhv lq zklfk surjudpph lqglylgxdo l kdg sduwlflsdwhg dqg \� @ \ (�

� ghqrwhv wkh rxwfrph

revhuyhg +diwhu sduwlflsdwlrq,1 Krzhyhu/ vlqfh \ o lv revhuyhg rqo| iru wkh sduwlflsdqwv lq u/

rqo| H^\ om[>G @ u` lv lghqwl�hg iurp wklv vdpsoh/ exw qrw H^\ om[`1 Li wkh iruphu sduwlflsdqwv

kdyh ehhq vhohfwhg wr wkh surjudpphv lq d qrq0udqgrp zd|/ wkh sduwlflsdqwv lq d sduwlfxodu

surjudpph pljkw eh v|vwhpdwlfdoo| gl�huhqw iurp wkh sduwlflsdqwv lq rwkhu surjudpphv1 Wkhq

lw lv olnho| wkdw H^\ om[>G @ u` gl�huv iurp wkh frxqwhuidfwxdo rxwfrph H^\ om[>G 9@ u`/ l1h1

wkh rxwfrph wkdw lqglylgxdov zkr sduwlflsdwhg lq rwkhu surjudpphv zrxog kdyh uhdol}hg li wkh|

kdg sduwlflsdwhg lq surjudpph u lqvwhdg1

Rqh dssurdfk wr vroyh wklv ixqgdphqwdo sureohp ri hydoxdwlrq +vhh h1j1 Pdqvnl 4<<6, lv

wr lqfoxgh lq [ doo yduldeohv wkdw d�hfwhg wkh srwhqwldo rxwfrphv dv zhoo dv wkh surjudpph

dvvljqphqw xqghu wkh iruphu vhohfwlrq surfhvv1 +Wklv/ ri frxuvh/ uhtxluhv wkdw doo wkhvh yduldeohv

duh revhuyhg lq wkh gdwd vhw1,: Wkhq wkh srwhqwldo rxwfrph \ o lv frqglwlrqdoo| lqghshqghqw ri

zkhwkhu dq lqglylgxdo vhohfwhg lqwr surjudpph u ru qrw=

\ oBB4+G @ u, m[ ;u 5 i4> ==> Uj/ +6,

zkhuh BB ghqrwhv vwdwlvwlfdo lqghshqghqfh dqg 4+�, lv wkh lqglfdwru ixqfwlrq1; Wklv dvvxpswlrq

lpsolhv H^\ om[ @ {` @ H^\ om[ @ {>G @ u` dqg lghqwl�hv wkh frqglwlrqdo srwhqwldo rxwfrph/

surylghg wkdw wkhuh lv d srvlwlyh suredelolw| wkdw dq lqglylgxdo zlwk fkdudfwhulvwlfv { lv revhuyhg

sduwlflsdwlqj lq surjudpph u1 Ohw so+{, � S +G @ um[ @ {, ghqrwh wkh suredelolw| iru dq

lqglylgxdo zlwk fkdudfwhulvwlfv [ @ { wr kdyh ehhq vhohfwhg lqwr surjudpph u/ dqg ohw Vo @
: Li wkh dydlodeoh gdwd duh qrw vx!flhqwo| lqirupdwlyh/ exw frqwdlq d orfdo lqvwuxphqwdo yduldeoh LY uhjuhvvlrq

phwkrgv pljkw eh xvhg +Lpehqv dqg Dqjulvw 4<<7/ Dqjulvw/ Lpehqv/ dqg Uxelq 4<<9/ Khfnpdq dqg Y|wodflo 4<<<,1

Dowhuqdwlyho|/ qr0dvvxpswlrq erxqgv dv lq Pdqvnl +4<<:/ 5333e, frxog eh ghulyhg1 Krzhyhu/ lw uhpdlqv rshq wkh

txhvwlrq krz wr surfhhg li wkhvh erxqgv duh qrq0lqirupdwlyh/ vlqfh d wuhdwphqw fkrlfh pxvw eh pdgh lq dq| fdvh1

Reylrxvo|/ li h{shulphqwdo gdwd zhuh dydlodeoh/ dv lq Pdqvnl +5333e,/ wkh dqdo|vlv vlpsol�hv juhdwo|1
;Zlwk rwkhu zrugv/ wuhdwphqw vhohfwlrq ghshqghg rq wkh srwhqwldo rxwfrphv rqo| wr wkh h{whqw wr zklfk wkh|

frxog eh dqwlflsdwhg rq edvlv ri wkh h{rjhqrxv fkdudfwhulvwlfv f/ exw qrw rq dq dqwlflsdwlrq edvhg rq xqrevhuyhg

fkdudfwhulvwlfv1
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i{ = so+{, A 3j ghqrwh wkh vxssruw ri [ dprqj wkh sduwlflsdqwv lq surjudpph u1< Wkhq

H^\ om[ @ {` lv lghqwl�hg e| wkh vdpsoh ri iruphu sduwlflsdqwv iru doo { 5 Vo1

Zlwk H^\ om[` qrqsdudphwulfdoo| lghqwl�hg hvwlpdwlrq ehfrphv wkh fuxfldo lvvxh1

Frqglwlrqdo h{shfwdwlrq ixqfwlrqv duh riwhq hvwlpdwhg e| sdudphwulf uhjuhvvlrq1 Dvvxplqj

wkdw wkh frqglwlrqdo h{shfwdwlrq ixqfwlrq lv nqrzq wr ehorqj wr d fodvv ri ixqfwlrqv *o+{> �o,/

h1j1 olqhdu/ zlwk xqnqrzq exw �qlwh frh!flhqw yhfwru �o/ wkh frh!flhqwv �o fdq eh hvwlpdwhg

+e| Pd{lpxp Olnholkrrg ru JPP, dqg wkh frqglwlrqdo h{shfwhg rxwfrphv fdq lpphgldwho|

eh suhglfwhg dw dq| {1 Krzhyhu/ wkhvh hvwlpdwhv duh xvxdoo| lqfrqvlvwhqw/ h{fhsw li wkh wuxh

frqglwlrqdo h{shfwdwlrq ixqfwlrq lv uhdoo| frqwdlqhg lq wkh vshfl�hg fodvv *o+�> �,1 Wkxv/

qrqsdudphwulf uhjuhvvlrq zrxog eh pruh dsshdolqj1 Exw/ iru wkh frqglwlrqdo lqghshqghqfh

dvvxpswlrq +6, wr eh ydolg riwhq pdq| yduldeohv kdyh wr eh lqfoxghg lq [/ uhqghulqj

qrqsdudphwulf uhjuhvvlrq gl!fxow/ vhh iru lqvwdqfh Kçugoh +4<<4/ Fk143,1

Ehfdxvh ri wklv glphqvlrqdolw| sureohp prvw hydoxdwlrq vwxglhv kdyh uhiudlqhg iurp

hvwlpdwlqj frqglwlrqdo srwhqwldo rxwfrphv H^\ om[` dqg frqfhqwudwhg rq qrqsdudphwulf

hvwlpdwlrq ri dyhudjh +xqfrqglwlrqdo, srwhqwldo rxwfrphv H^\ o` ru dyhudjh frxqwhuidfwxdo

rxwfrphv H^\ omG 9@ u`/ iru fdofxodwlqj dyhudjh wuhdwphqw h�hfwv1 Wkhlu hvwlpdwlrq lv hdvhg e|

wkh edodqflqj surshuw| ri wkh surshqvlw| vfruh/ zklfk vwdwhv wkdw lqghshqghqfh frqglwlrqdo rq

[ +6, dovr lpsolhv lqghshqghqfh frqglwlrqdo rq wkh rqh0glphqvlrqdo sduwlflsdwlrq suredelolw|

so+[,=

H^\ omso+[, @ s` @ H^\ omso+[, @ s>G @ u`/ +7,

dv vkrzq e| Urvhqedxp dqg Uxelq +4<;6,/ dqg e| Lpehqv +5333, dqg Ohfkqhu +5334, iru wkh

hydoxdwlrq ri pxowlsoh surjudpphv +U A 5,1 E| wkh odz ri lwhudwhg h{shfwdwlrqv wkh dyhudjh

frxqwhuidfwxdo rxwfrph lv lghqwl�hg iru wkh srsxodwlrq frqwdlqhg lq wkh vxssruw Vo e|43

H7o ^\
omG 9@ u` @ H7o ^H^\ omso+[,>G 9@ u` mG 9@ u` @ H7o ^H^\ omso+[,>G @ u` mG 9@ u` +8,

zkhuh H^\ omso>G @ u` fdq eh hvwlpdwhg e| rqh0glphqvlrqdo qrqsdudphwulf uhjuhvvlrq/ h1j1

qhduhvw qhljkerxu pdwfklqj ru orfdo sro|qrpldo uhjuhvvlrq +Idq 4<<5/ Kdvwlh dqg Ordghu 4<<5,1

Wkxv/ frqglwlrqlqj rq wkh rqh0glphqvlrqdo sduwlflsdwlrq suredelolw| so vx!fhv wr holplqdwh

vhohfwlrq eldv1 Ohw aso dqg apo eh suholplqdu| hvwlpdwhv ri wkh sduwlflsdwlrq suredelolw| so+{, dqg

wkh uhjuhvvlrq fxuyh po+s, @H^\ omso+[, @ s` iru s A 3/ uhvshfwlyho|/ dqg aVo @ i{ = aso+{, A 3j
dq hvwlpdwh ri wkh vxssruw uhjlrq/ wkhq wkh dyhudjh frxqwhuidfwxdo rxwfrph H7o ^\

omG 9@ u` fdq
<Wklv lv htxlydohqw wr 7o ' t% G sf�('oE%� : f� zkhuh sf�('o lv wkh ghqvlw| ri f lq wkh vxesrsxodwlrq ri

sduwlflsdqwv lq wuhdwphqw o/ ehfdxvh RoE%� ' sf�('oE%�� E( ' o�*sfE%� dqg RoE%� lv xqgh�qhg zkhuh sf / wkh

ghqvlw| ri f lq wkh srsxodwlrq/ lv }hur1
43Vlqfh wkh frqglwlrqdo rxwfrph .dt o�fo lv qrw lghqwl�hg rxwvlgh wkh vxssruw 7o/ wkh srsxodwlrq h{shfwdwlrq

.dt oo lv qrw d xvhixo frqfhsw1

:



eh hvwlpdwhg e| d jhqhudol}hg pdwfklqj hvwlpdwru dv

gH7o ^\
omG 9@ u` @

S
apo +aso� , � 4+G� 9@ u, � 4 +aso� A 3,S

4+G� 9@ u, � 4 +aso� A 3,
/ +9,

zkhuh aso� @ aso+[�,1 +Li \ o lv d yhfwru wkhq doo rshudwlrqv zlwk uhvshfw wr \ o duh gh�qhg dv

hohphqw0zlvh lq \ o1, Wklv hvwlpdwru hvvhqwldoo| uh0zhljkwv wkh h{shfwhg rxwfrph frqglwlrqdo

rq so e| wkh gl�huhqw glvwulexwlrqv ri so dprqj wkh sduwlflsdqwv dqg wkh qrq0sduwlflsdqwv/

l1h1 lw fhqwhuv wkh h{shfwdwlrq ri \ o dw wkh glvwulexwlrq ri wkh qrq0sduwlflsdqwv1 Khfnpdq/

Lfklpxud/ dqg Wrgg +4<<;, dqdo|}hg wkh jhqhudol}hg pdwfklqj hvwlpdwru zlwk po hvwlpdwhg e|

orfdo sro|qrpldo uhjuhvvlrq dqg hvwdeolvkhg
s
q0frqvlvwhqf| dqg dv|pswrwlf qrupdolw|1 Iuùolfk

+5333, dqdo|}hg wkh vpdoo0vdpsoh surshuwlhv ri ydulrxv jhqhudol}hg pdwfklqj hvwlpdwruv dqg

irxqg wkdw VJ pdwfklqj/ edvhg rq d prgl�hg orfdo olqhdu yhuvlrq ri Vhlihuw dqg Jdvvhu +4<<9/

5333,/ shuiruphg ehvw dqg vljql�fdqwo| ehwwhu wkdq sdlu0pdwfklqj dqg orfdo olqhdu uhjuhvvlrq1

Wklv whqvlrq ehwzhhq sdudphwulf hvwlpdwlrq ri frqglwlrqdo srwhqwldo rxwfrphv H^\ om[`/

zklfk lv lqfrqvlvwhqw li plvvshfl�hg/ dqg qrqsdudphwulf hvwlpdwlrq ri dyhudjh srwhqwldo

rxwfrphv H^\ o`/ wkdw duh odujho| xqlqirupdwlyh derxw khwhurjhqhrxv wuhdwphqw uhvsrqvh/44

prwlydwhv rqh ri wkh pdlq sursrvdov ri wklv sdshu= wr frpelqh d sdudphwulf vshfl�fdwlrq iru wkh

frqglwlrqdo srwhqwldo rxwfrphv zlwk qrqsdudphwulfdoo| hvwlpdwhg dyhudjh srwhqwldo rxwfrphv1

Wkh qrqsdudphwulf hvwlpdwhv zrxog frqwulexwh wr dyrlglqj odujh dqg v|vwhpdwlf eldvhv dprqj

wkh qrq0sduwlflsdqwv/ zklfk duh qhjohfwhg e| wkh sdudphwulf hvwlpdwru1

Vxssrvh wkdw wkh frqglwlrqdo h{shfwdwlrq ixqfwlrqv duh sdudphwulfdoo| vshfl�hg e| +yhfwru0

ydoxhg, ixqfwlrqv *o+{> �o, zlwk frh!flhqw yhfwruv �o ri glphqvlrq n dv

H^\ om[ @ {`
=
@ *o+{> �o, ;u 5 i4> ==>Uj1 +:,

Li wkh h{shfwdwlrq ixqfwlrqv zhuh fruuhfwo| vshfl�hg/ wkhuh zrxog h{lvw wuxh frh!flhqw yhfwruv �of
vxfk wkdw wkh htxdwlrqv +:, zrxog krog zlwk htxdolw| iru doo {1 Zlwk frqvlvwhqw hvwlpdwhv a�

o
wkh

dyhudjh frxqwhuidfwxdo rxwfrph zrxog frqvlvwhqwo| eh hvwlpdwhg e| wkh sdudphwulf prgho dv

gH7o ^\
omG 9@ u` @

S
*o+[�> a�

o
, � 4+G� 9@ u, � 4 +aso� A 3,S

4+G� 9@ u, � 4 +aso� A 3,
+;,

dqg vkrxog wkxv eh vlplodu wr wkh qrqsdudphwulf hvwlpdwh +9,1

Rq wkh rwkhu kdqg/ li wkh ixqfwlrqv *o duh plvvshfl�hg/ wkh suhglfwlrqv ri H^\ om[ @ {`

pljkw eh vhyhuho| eldvhg1 Wklv pljkw rffxu sduwlfxoduo| lq uhjlrqv zlwk ihz sduwlflsdqwv lq

surjudpph u exw pdq| qrq0sduwlflsdqwv/ vlqfh wkh sdudphwulf hvwlpdwru ri �o wdnhv rqo| dffrxqw

ri wkh revhuydwlrqv iru zkrp \ o lv revhuyhg1 L1h1 wkh sdudphwulf hvwlpdwru lv fhqwhuhg dw wkh

glvwulexwlrq ri wkh sduwlflsdqwv dqg qhjohfwv wkh fkdudfwhulvwlfv ri wkh qrq0sduwlflsdqwv1 Exw dv
44Dovr wkh frqglwlrqdo h{shfwdwlrq ixqfwlrq .dt o�RoEf�o lv qrw yhu| lqirupdwlyh iru fkrrvlqj d wuhdwphqw iru d

sduwlfxodu lqglylgxdo1

;



wkh sduwlflsdqwv lq d fhuwdlq surjudpph u duh riwhq udwkhu gl�huhqw iurp wkh qrq0sduwlflsdqwv/

suhglfwlrqv rxwvlgh wkh vxesrsxodwlrq ri sduwlflsdqwv fdq eh srru1 Wr dyrlg odujh dqg v|vwhpdwlf

gl�huhqfhv ehwzhhq wkh suhglfwhg srwhqwldo rxwfrphv iru wkh qrq0sduwlflsdqwv dffruglqj wr wkh

sdudphwulf prgho dqg wkh qrqsdudphwulf hvwlpdwhv/ wkh gl�huhqfh ehwzhhq +;, dqg +9,S
+*o+[�> �

o,� apo +aso� ,, � 4+G� 9@ u, � 4 +aso� A 3,S
4+G� 9@ u, � 4 +aso� A 3,

+<,

vkrxog eh vpdoo/ l1h1 wkh *rxw0ri0vdpsoh* suhglfwlrqv wr wkh qrq0sduwlflsdqwv vkrxog ohdg wr vlplodu

uhvxowv1 Rwkhuzlvh/ d odujh ghyldwlrq lqglfdwhv d vhulrxv plvvshfl�fdwlrq ri wkh sdudphwulf prgho1

Wklv vkrxog dovr krog dqdorjrxvo| iru dq| vxesrsxodwlrq gh�qhg rq wkh [ fkdudfwhulvwlfv1

Ohw �+{, eh d O � 4 yhfwru0ydoxhg lqglfdwru ixqfwlrq gh�qlqj O gl�huhqw vxesrsxodwlrqv1 Iru

lqvwdqfh wkh 6 srsxodwlrqv= doo/ phq/ djh 73 wr 83 |hduv zrxog eh gh�qhg e|

�+{, @

3EEC 4

4+{jhqghu @ pdoh,

4+{djh 5 ^73> 83`,

4FFD / +43,

zkhuh {jhqghu dqg {djh uhihu wr wkh uhvshfwlyh hohphqwv ri wkh { fkdudfwhulvwlfv yhfwru1 Lq dqdorj|

wr +<, �o vkrxog eh fkrvhq lq d zd| wr nhhs wkh *rxw0ri0vdpsoh* suhglfwlrq gl�huhqfhv ehwzhhq

sdudphwulf prgho dqg qrqsdudphwulf hvwlpdwhvS
+�+[�, *o+[�> �

o,� apo
T u+as

o
� ,, � 4+G� 9@ u, � 4 +aso� A 3,S

4+G� 9@ u, � 4 +aso� A 3,
+44,

vpdoo lq doo vxesrsxodwlrqv/ zkhuh  lv wkh Nurqhfnhu surgxfw rshudwru1 apo
T u+�, lv wkh Y O� 4

froxpq yhfwru ri doo vwdfnhg qrqsdudphwulf hvwlpdwruv ri H^\ omso` iru doo srsxodwlrqv/ pxowlsolhg

zlwk wkh srsxodwlrq lqglfdwru ixqfwlrq1 L1h1 wkh �uvw Y hohphqwv ri apo
T u uhsuhvhqw wkh hvwlpd0

wruv iru doo Y rxwfrphv phdvxuhv iru vxesrsxodwlrq 4/ wkh iroorzlqj Y hohphqwv fruuhvsrqg wr

vxesrsxodwlrq 5 dqg vr iruwk1 Pruh suhflvho|/ ohw apo
�,+s, iru s A 3 eh dq hvwlpdwru ri wkh h{0

shfwdwlrq H^\ o
� mso+[, @ s>�,+[, @ 4`/ l1h1 wkh h{shfwdwlrq ri wkh y0wk yduldeoh ri wkh srwhqwldo

rxwfrph yhfwru \ o frqglwlrqdo rq wkh sduwlflsdwlrq suredelolw| so lq wkh o0wk vxesrsxodwlrq gh0

�qhg e| �,+[,1 Ohw apo
, +�, @ + apo

�,+�,> ==> apo
�,+�,> ==> apo

T ,+�,,� eh wkh hohphqw0zlvh0gh�qhg hvwlpdwru

ri wkh srwhqwldo rxwfrph yhfwru \ o lq wkh srsxodwlrq o/ l1h1 ri H^\ omso+[, @ s>�,+[, @ 4`1

Vwdfnlqj wkhvh hvwlpdwruv iru wkh O vxesrsxodwlrqv dqg pxowlso|lqj hohphqw0zlvh zlwk wkh srs0

xodwlrq lqglfdwru ixqfwlrq jlyhv

apo
T u+as

o+[�,, @
�
apo�
� +aso +[�,, ��� +[�, > ==> ap

o�
, +aso +[�,, ��, +[�, > ==> ap

o�
u +aso +[�,, � �u +[�,

�� 1
Lqfoxglqj dgglwlrqdo vxesrsxodwlrqv lq +44, dqfkruv wkh sdudphwulf prgho pruh forvho| dw

wkh qrqsdudphwulf hvwlpdwhv dqg wkxv frqwurov ghyldwlrqv pruh �qho|1 Rq wkh rwkhu kdqg/ li

vpdoohu vxesrsxodwlrqv duh lqfoxghg wkhlu qrqsdudphwulf hvwlpdwhv zloo eh ohvv suhflvh dqg wkhlu

dgglwlrqdo ydoxh dv dqfkru iru wkh sdudphwulf prgho zloo eh olplwhg1 Ghwhuplqlqj wkh rswlpdo

qxpehu dqg vl}h ri srsxodwlrqv lqfoxghg ghshqgv lwvhoi rq wkh ghjuhh ri khwhurjhqrxv uhvsrqvh

dqg lv ohiw iru ixwxuh uhvhdufk1

<



515 Vhplsdudphwulf JPP hvwlpdwru

Iru frdohvflqj wkh sdudphwulf dqg qrqsdudphwulf hohphqwv wkh JPP iudphzrun vhhpv lghdoo|

vxlwhg1 Wkh sdudphwulf vshfl�fdwlrq +:, lpsolhv H^Do+[, � +\ o � *o+[>�of,,` @ 3/ zlwk Do+[,

dq lqvwuxphqw pdwul{/ li wkh sdudphwulf vshfl�fdwlrq *o lv fruuhfw/ l1h1 d wuxh frh!flhqw yhfwru

�of h{lvwv1 Fkrrvlqj Do wr eh d n � Y pdwul{ zrxog ohdg wr d mxvw lghqwl�hg sdudphwulf JPP

hvwlpdwru/ dv �of frqwdlqv n frh!flhqwv1 Wr dyrlg hvwlpdwhv ri �o wkdw ohdg wr odujh eldvhv dprqj

wkh qrq0sduwlflsdqwv lq fdvh ri plvvshfl�fdwlrq/ wkhvh n prphqwv hpdqdwlqj iurp wkh sdudphwulf

prgho fdq eh dxjphqwhg e| d vhfrqg vhw ri Y O prphqwv dffruglqj wr wkh glvwdqfh yhfwru +44,1

Li wkh sdudphwulf vshfl�fdwlrq lv fruuhfw erwk wkh sdudphwulf dqg wkh qrqsdudphwulf hvwlpdwru

ri wkh dyhudjh frxqwhuidfwxdo rxwfrph H7o ^\
omG 9@ u` duh frqvlvwhqw dqg wkh gl�huhqfh +44,

frqyhujhv wr }hur1 Wklv ohdgv wr wkh prphqw yhfwru

jo?+�
o> apo

T u> as
o, @

4

q

[
�

jo� @
4

q

[
�

�
Do+[�, � +\� � *o+[�> �

o,, � 4+G� @ u,�
�+[�, *o+[�> �

o,� apo
T u+as

o
� ,
� � 4+G� 9@ u, � 4 +aso� A 3,

�
+45,

ri ohqjwk n . Y O1 Wkh �uvw n prphqwv duh hydoxdwhg iru wkh revhuydwlrqv zlwk G� @ u/ vlqfh

rqo| iru wkh sduwlflsdqwv \ o fdq eh revhuyhg1 Wkh orzhu sduw ri wkh prphqw yhfwru frpsduhv

wkh *rxw0ri0vdpsoh* suhglfwlrq iru wkh qrq0sduwlflsdqwv zlwk wkh qrqsdudphwulf hvwlpdwh145 Wkh

frh!flhqwv �o duh hvwlpdwhg e| JPP dv wkh vroxwlrq wr

a�
o

? @ dujplq
wo

jo�?Z
ojo?/ +46,

zkhuh Z o lv d srvlwlyh vhplgh�qlwh pdwul{ wkdw dwwdfkhv gl�huhqw zhljkwv wr wkh prphqwv1

Dwwdfklqj }hur zhljkw wr wkh Y O qrqsdudphwulf prphqwv zrxog ohdg wr wkh ixoo| sdudphwulf

hvwlpdwru glvfxvvhg deryh1

Li wkh sdudphwulf vshfl�fdwlrq lv fruuhfw dqg wkh qrqsdudphwulf hvwlpdwru apo +aso, ri H^\ omso`
lv dv|pswrwlfdoo| olqhdu zlwk wulpplqj/ dv iru lqvwdqfh orfdo sro|qrpldo uhjuhvvlrq +Khfnpdq/

Lfklpxud/ dqg Wrgg 4<<;,/ wkhq wkh frh!flhqw hvwlpdwhv a�
o
duh frqvlvwhqw dqg

s
q0dv|pswrwlfdoo|

qrupdo zlwk dssur{lpdwh yduldqfh

4

q
+Jo�Z oJo,3�Jo�Z oH^MoMo�`Z oJo+Jo�Z oJo,3�/ +47,

45Reylrxvo|/ wkh vhfrqg vhw ri prphqwv frxog eh ixuwkhu dxjphqwhg e| lqfoxglqj wkh dyhudjh rxw0ri0vdpsoh

suhglfwlrq gl�huhqfhv vhsdudwho| iru wkh sduwlflsdqwv lq surjudpph 4/ surjudpph 5 dqg vr iruwk/ lqvwhdg ri

djjuhjdwlqj doo qrq0sduwlflsdqwv wkurxjk �E(� �' o�1 Exw/ vrph ri wkhvh prphqwv pljkw wkhq uhvw rq rqo| d

vpdoo qxpehu ri h�hfwlyh revhuydwlrqv li wkh qxpehu ri sduwlflsdqwv lv xqhyhqo| glvwulexwhg dprqj wkh dydlodeoh

surjudpphv1 Iru lqvwdqfh/ lq wkh dssolfdwlrq lq Vhfwlrq 7 wkh odujhvw sduwlflsdqw jurxs frqvlvwv ri derxw 6833

revhuydwlrqv zkhuhdv wkh vpdoohvw frqwdlqv rqo| 693 revhuydwlrqv1 Lqvwhdg/ lw vhhpv pruh  h{leoh wr jhqhudwh

dgglwlrqdo prphqwv e| gh�qlqj ixuwkhu vxesrsxodwlrqv \Ef�� rq edvlv ri wkh f fkdudfwhulvwlfv/ wr hqvxuh wkdw

wkh vxesrsxodwlrqv duh qrw wrr vpdoo1
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zkhuh wkh h{shfwdwlrq rshudwru lv zlwk uhvshfw wr [2 dqg G2/ dqg �,co @ olp
?<"

?,co
?
/ zlwk q,co wkh

qxpehu ri sduwlflsdqwv lq wuhdwphqw u ehorqjlqj wr vxesrsxodwlrq o1 Wkh lq xhqfh ixqfwlrqv�o
�,cR

dqg �o
�,c6 wdnh dffrxqw ri wkh yduldqfh gxh wr wkh suholplqdu| hvwlpdwlrq ri wkh sduwlflsdwlrq

suredelolwlhv so+�, dqg wkh uhjuhvvlrq fxuyh po+�,/ uhvshfwlyho|146
Ixuwkhupruh wkh vwdwlvwlf

q � jo�? aojo?
_�$ "2

ET u�/ +48,

zlwk ao d frqvlvwhqw hvwlpdwh ri ^HMoMo�`3�/ lv dv|pswrwlfdoo| "2 glvwulexwhg zlwk qxpehu ri

iuhhgrpv htxdo wr wkh qxpehu ri ryhulghqwli|lqj uhvwulfwlrqv Y O1 Khqfh wkh M0whvw ri ryhulghq0

wli|lqj uhvwulfwlrqv +Kdqvhq 4<;5, fdq eh xvhg wr whvw zkhwkhu wkh sdudphwulf vshfl�fdwlrq lv

fruuhfw1

Li/ rq wkh rwkhu kdqg/ wkh sdudphwulf vshfl�fdwlrq +:, lv lqfruuhfw wkh JPP hvwlpdwru wulhv

wr �w wkh sdudphwulf sodqh dprqj wkh sduwlflsdqwv dqg wr plqlpl}h wkh glvfuhsdqf| ehwzhhq wkh

sdudphwulf rxw0ri0vdpsoh suhglfwlrq dqg wkh qrqsdudphwulf hvwlpdwhv1 Lq wklv vlwxdwlrq wkh qrq0

sdudphwulf hvwlpdwhv vkrxog khos wr dyrlg v|vwhpdwlfdoo| odujh eldvhv iru wkh qrq0sduwlflsdqwv1

D jhqhudo surri ri wklv surshuw|/ krzhyhu/ vhhpv gl!fxow1 Dowkrxjk lw lv reylrxv wkdw dwwdfklqj

srvlwlyh zhljkw wr wkh vhplsdudphwulf prphqwv lq +46, ohdgv dv|pswrwlfdoo| wr d vpdoohu dyhu0

djh eldv dprqj wkh qrq0sduwlflsdqwv/ wklv uhodwlrqvkls lv xqfohdu lq �qlwh vdpsohv dqg dovr zlwk

uhvshfw wr dyhudjh vtxduhg eldv ru dyhudjh vtxduhg huuru1 Wkhuhiruh wkh �qlwh vdpsoh surshuwlhv

xqghu fruuhfw dqg lqfruuhfw vshfl�fdwlrq duh h{dplqhg ehorz1

6 Prqwh Fduor vlpxodwlrq

Lq d vpdoo Prqwh Fduor h{shulphqw wkh suhflvlrq lq hvwlpdwlqj frqglwlrqdo h{shfwhg srwhqwldo

rxwfrphv H^\ �m[ @ {` lv frpsduhg iru wkuhh hvwlpdwruv= Wkh ixoo| sdudphwulf hvwlpdwru/ wkh

JPP hvwlpdwru zlwk lghqwlw| zhljkwlqj pdwul{ dqg wkh JPP hvwlpdwru zlwk ao zhljkwlqj

pdwul{1 Wkh sdudphwulf hvwlpdwru fruuhvsrqgv wr wkh vroxwlrq ri +46, zlwk d zhljkwlqj pdwul{

Z o wkdw dvvljqv }hur zhljkwv wr wkh Y O qrqsdudphwulf prphqwv1 Wkh �uvw JPP hvwlpdwru
46Surriv dqg h{suhvvlrqv iru [o

�,cR/[
o
�,c6 duh jlyhq lq wkh vxssohphqwdu| dsshqgl{ rq zzz1pdunxviurholfk1gh
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hpsor|v dq lghqwlw| pdwul{ iruZ o/ dqg wkh vhfrqg JPP hvwlpdwru xvhv wkh �uvw JPP hvwlpdwhv

wr hvwlpdwh wkh lqyhuvh ri wkh fryduldqfh pdwul{ ri wkh prphqw yhfwru e| ao @ ^ aHMoMo�`3�/ zklfk

lv wkhq hpsor|hg dv wkh zhljkwlqj pdwul{ lq +46,1 Lq d +fruuhfwo| vshfl�hg, sdudphwulf vhwxs wkh

vhfrqg JPP hvwlpdwru zrxog uhsuhvhqw wkh h!flhqw JPP hvwlpdwru +Kdqvhq 4<;5,1 Krzhyhu/

lq wkh qrqsdudphwulf dssurdfk frqvlghuhg lq wklv sdshu wkh vhfrqg JPP hvwlpdwru lv qrw

qhfhvvdulo| vxshulru wr wkh �uvw JPP hvwlpdwru/ vlqfh wkh *h!flhqw* zhljkwlqj e| ^HMoMo�`3�

wdnhv rqo| qrwlfh ri yduldqfh exw qrw ri wkh eldv ri wkh sdudphwulf vshfl�fdwlrq1 Wklv ohdgv wr d

zhljkwlqj pdwul{ ao zklfk dvvljqv prvw ri wkh zhljkw wr wkh n sdudphwulf prphqwv dqg olwwoh wr

wkh qrqsdudphwulf prphqwv/ vlqfh wkh yduldqfh ri wkh qrqsdudphwulf hvwlpdwhv lv pxfk kljkhu

frpsduhg wr wkh sdudphwulf prphqwv1 Dffruglqjo| wkh JPP hvwlpdwru zlwk wkh zhljkwlqj

pdwul{ ao lv jryhuqhg e| wkh sdudphwulf prphqwv dqg lwv frh!flhqw hvwlpdwhv duh xvxdoo|

pruh vlplodu wr wkrvh ri wkh ixoo| sdudphwulf hvwlpdwru1 Krzhyhu/ wkh xqfhuwdlqw| zklfk vwhpv

iurp qrw nqrzlqj wkh wuxh irup ri wkh frqglwlrqdo h{shfwdwlrq ixqfwlrq lv qrw lqfrusrudwhg lq

wkhvh zhljkwv vxfk wkdw vxfk urexvwqhvv0wr0plvvshfl�fdwlrq frqvlghudwlrqv duh qhjohfwhg lq wkh

zhljkwlqj pdwul{ ao1 Wkxv/ lq fdvh ri vhulrxv plvvshfl�fdwlrq wkh vhfrqg JPP hvwlpdwru pljkw

sd| wrr olwwoh dwwhqwlrq wr wkh qrqsdudphwulf hvwlpdwhv1

Wkh Prqwh Fduor vlpxodwlrqv surfhhg e| uhshdwhgo| gudzlqj vdpsohv i+[�>G�> \
�
� G�,j?�'�/

hvwlpdwlqj wkh frh!flhqwv �� dqg frpsxwlqj +rxw0ri0vdpsoh, phdq vtxduhg suhglfwlrq huuru

+PVH, e| frpsdulqj wkh hvwlpdwhg srwhqwldo rxwfrph aH^\ �m[ @ {` zlwk wkh wuxh frqglwlrqdo

h{shfwhg rxwfrph iru 43D gl�huhqw ydoxhv ri { +gudzq iurp wkh vdph srsxodwlrq dv wkh vdpsoh,1

G� 5 i3> 4j lv elqdu|/ dqg wkh srwhqwldo rxwfrph \ �
� lv rqh0glphqvlrqdo +Y@4, dqg lv revhuyhg

rqo| li G� @ 41 Uhvwulfwlqj G� wr eh elqdu| ohdgv wr qr orvv ri jhqhudolw|/ vlqfh wkh JPP

hvwlpdwru +45, glvwlqjxlvkhv rqo| ehwzhhq revhuydwlrqv zlwk G� @ u dqg G� 9@ u1 Lq wklv vhfwlrq

wkh vxshuvfulsw u lv khqfhiruwk vxssuhvvhg1

Wkh sdudphwulf hvwlpdwru frpsxwhv � e| ohdvw vtxduhv1 Wkh �uvw JPP hvwlpdwru xvhv wkh

ohdvw vtxduhv hvwlpdwhv dv vwduwlqj ydoxhv dqg uhwdlqv wkhvh li rswlpl}dwlrq ri wkh JPP ixqfwlrq

+46, idlov1 Zlwk wkhvh JPP hvwlpdwhv wkh dv|pswrwlf fryduldqfh pdwul{ H^MM �` ri wkh prphqw

yhfwru j� lv fdofxodwhg dqg wkh vhfrqg JPP hvwlpdwru lv frpsxwhg zlwk wkh lqyhuvh ri wklv

fryduldqfh pdwul{ dv zhljkwlqj pdwul{1 Dv suholplqdu| hvwlpdwhv wkh sduwlflsdwlrq suredelolwlhv

as� duh hvwlpdwhg e| Surelw dqg wkh uhjuhvvlrq fxuyhv p+s, @H^\ ms+[, @ s` duh hvwlpdwhg iru

wkh ydulrxv vxesrsxodwlrqv e| wkh orfdo olqhdu uhjuhvvlrq yduldqw ri Vhlihuw dqg Jdvvhu +4<<9/

5333, zlwk Hsdqhfkqlnry nhuqho dqg edqgzlgwk fkrvhq e| furvv0ydolgdwlrq1

Wkh [ fkdudfwhulvwlfv frqvlvw ri 6 h{sodqdwru| yduldeohv +[��>[�2>[��, gudzq iurp wkh +qrq0

v|pphwulf, "2
E2�> "

2
E��> "

2
Ee� glvwulexwlrq dqg glylghg e| 5/6/7/ uhvshfwlyho|/ wr vwdqgdugl}h wkhlu

phdq1 D ydoxh ri 318 lv dgghg vxfk wkdw wkhlu plqlpxp ydoxh lv 318 +dqg phdq 418,1 Wkh

revhuydwlrqv [� duh dvvljqhg wr wkh wuhdwphqw dqg frqwuro jurxs dffruglqj wr wkh vhohfwlrq uxoh

G� @ 4+[�� . [�2 . [�� . %� A 7=8, zlwk % vwdqgdug qrupdo glvwulexwhg1 Derxw 79( ri wkh

srsxodwlrq duh dvvljqhg wr wkh wuhdwphqw jurxs +G@4,1
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Wkh \� gdwd duh jhqhudwhg dffruglqj wr rqh ri wkuhh gl�huhqw \0prghov zlwk � d vwdqgdug

qrupdo huuru whup=

\prgho 4 \� @ [2
�� .[2

�2 .[2
�� . ��

\prgho 5 \� @
s
[�� � 3=8 . 5

s
[�2 � 3=8�s

[�� � 3=8 . ��

\prgho 6 \� @ [��[�2 .[��[�� .[�2[�� . ��1

Irxu gl�huhqw vshfl�fdwlrqv iru wkh sdudphwulf frpsrqhqw *+{> �, duh h{dplqhg/ zklfk duh

doo olqhdu prghov dqg ydu| lq wkhlu uhjuhvvru0vhw lqfoxghg=

Vshfl�fdwlrq Qxpehu ri uhjuhvvruv Uhjuhvvruv

*f n @ 7 frqvw/ [��/ [�2/ [��

*� n @ 7 frqvw/ [2
��/ [

2
�2/ [

2
��

*2 n @ 7 frqvw/
s
[�� � 3=8/

s
[�2 � 3=8/

s
[�� � 3=8

*� n @ : frqvw/ [��/ [�2/ [��/ [��[�2/ [��[��/ [�2[��1

Khqfh wkh vshfl�fdwlrq *f lv lqfruuhfw iru doo \prghov/ *� lv fruuhfw rqo| iru \prgho 4/ *2 lv

fruuhfw rqo| iru \prgho 5/ dqg *� lv fruuhfw rqo| iru \prgho 61

Wkh JPP hvwlpdwruv duh h{dplqhg iru ydulrxv qxpehuv ri vxesrsxodwlrqv O lqfoxghg1 Wkh

JPP hvwlpdwru zlwk rqh qrqsdudphwulf prphqw +O@4, lqfoxghv wkh gl�huhqfh ehwzhhq wkh

sdudphwulf dqg wkh qrqsdudphwulf dyhudjh frxqwhuidfwxdo rxwfrph lq wkh hqwluh srsxodwlrq1

Wkh JPP hvwlpdwru zlwk irxu qrqsdudphwulf prphqwv +O@7, lqfoxghv dgglwlrqdoo| wkh

prphqwv iru wkh wkuhh vxesrsxodwlrqv gh�qhg e| [� ? 4=8/ [2 ? 4=8/ dqg [� ? 4=8/

uhvshfwlyho|1 Wkh hvwlpdwru zlwk O@: qrqsdudphwulf prphqwv dggv wkh wkuhh vxesrsxodwlrqv=

i[� ? 4=8 a [2 ? 4=8j/ i[� ? 4=8 a [� ? 4=8j dqg i[2 ? 4=8 a [� ? 4=8j1 Wkh hvwlpdwru

zlwk O@43 qrqsdudphwulf prphqwv lqfoxghv ixuwkhu wkh vxesrsxodwlrqv gh�qhg e| [� ? 4/

[2 ? 4/ dqg [� ? 4/ uhvshfwlyho|/ dqg �qdoo| wkh hvwlpdwru zlwk O@47 prphqwv dsshqgv

wkh vxesrsxodwlrqv [� A 5/ [2 A 5/ [� A 5/ dqg i[� ? 4=8 a [2 ? 4=8 a [� ? 4=8j1
Zkhuhdv wkh �uvw irxu srsxodwlrqv duh odujh dqg fryhu hdfk dw ohdvw 93( ri wkh srsxodwlrq/

wkh vxevhtxhqw vxesrsxodwlrqv ehfrph vpdoohu +srsxodwlrqv �yh wr vhyhq fryhu hdfk derxw

6:( dqg vxesrsxodwlrqv hljkw wr whq hdfk derxw 63( ri wkh srsxodwlrq, dqg wkh odvw irxu

vxesrsxodwlrqv fryhu hdfk rqo| derxw 53( ri wkh srsxodwlrq1 Wkxv/ qrw rqo| grhv wkh qxpehu

ri ryhulghqwli|lqj prphqw uhvwulfwlrqv jurz zlwk lqfuhdvlqj O exw dovr wkh suhflvlrq ri wkh

hvwlpdwhg qrqsdudphwulf dyhudjhv ghfuhdvhv vlqfh wkh dgglwlrqdo srsxodwlrqv duh vpdoohu dqg

uhqghu qrqsdudphwulf hvwlpdwlrq pruh gl!fxow1 Khqfh/ lw lv wr h{shfw lq wklv vhwxs wkdw wkh

JPP hvwlpdwruv zlwk d odujh qxpehu ri prphqwv vkrxog eh ehfrplqj lpsuhflvh1

Wkh h{shfwhg rxwfrphv ydu| frqvlghudeo| dprqj wkhvh vxesrsxodwlrqv1 Zkhuhdv lq \prgho

4 wkh h{shfwhg srwhqwldo rxwfrph H\ � lq wkh srsxodwlrq lv 4614 iru wkh sduwlflsdqwv dqg 816 iru

wkh qrq0sduwlflsdqwv/ wkh rxwfrph gl�huhqfh ehwzhhq sduwlflsdqwv dqg qrq0sduwlflsdqwv fdq eh

dv odujh dv ;15 +iru wkh srsxodwlrqv whq dqg hohyhq, dqg dv vpdoo dv 31; +iru srsxodwlrq irxuwhhq,1
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Vlplodu khwhurjhqhlw| rffxuv iru \prgho 5 dqg 61 Iru lqvwdqfh/ lq \prgho 5 wkh h{shfwhg

rxwfrph iru wkh sduwlflsdqwv lv xvxdoo| odujhu wkdq iru wkh qrq0sduwlflsdqwv/ exw wklv uhodwlrqvkls

lv uhyhuvhg lq vxesrsxodwlrq �yh1 Lq \prgho 5 wkh h{shfwhg rxwfrphv iru sduwlflsdqwv dqg qrq0

sduwlflsdqwv duh 515 dqg 418/ uhvshfwlyho|/ dqg lq \prgho 6 wkhvh �jxuhv duh <19 dqg 7161

Lq Wdeoh 614 wkh phdq vtxduhg huuru ri wkh ixoo| sdudphwulf dqg erwk JPP hvwlpdwruv

lv jlyhq iru wkh +lqfruuhfw, vshfl�fdwlrqv +*f/*2/*�, zkhq wkh \� revhuydwlrqv duh jhqhudwhg

e| \prgho 41 Wkh ohiw sduw ri wkh wdeoh surylghv wkh uhvxowv iru vdpsoh vl}h 833/ wkh uljkw

sduw iru vdpsoh vl}h 53331 Wkh urz O@3 frqwdlqv wkh PVH ri wkh sdudphwulf hvwlpdwru +zlwk

qr qrqsdudphwulf prphqw frqglwlrqv,/ dqg wkh uhvxowv iru wkh JPP hvwlpdwruv duh jlyhq iru

ydulrxv qxpehu ri lqfoxghg prphqwv +O@4/7/:/43/47,/ zlwk wkh PVH ri wkh �uvw JPP hvwlpdwru

lq wkh ohiw froxpq dqg wkh PVH ri wkh vhfrqg JPP hvwlpdwru lq wkh uljkw froxpq1 Lw lv vhhq

wkdw wkh JPP hvwlpdwruv kdyh dozd|v orzhu PVH wkdq wkh ixoo| sdudphwulf hvwlpdwru/ dqg wkdw

wkh �uvw JPP hvwlpdwru jhqhudoo| shuirupv vrphzkdw ehwwhu wkdq wkh vhfrqg1 Wkh PVH ri wkh

vhfrqg JPP hvwlpdwru xvxdoo| lqfuhdvhv zlwk wkh qxpehu ri prphqwv lqfoxghg/ zkhuhdv wkh

�uvw JPP hvwlpdwru lv ohvv vxvfhswleoh wr wkh qxpehu ri prphqwv1 Uhjduglqj vdpsoh vl}h/ wkh

PVH ri wkh sdudphwulf hvwlpdwru ghfuhdvhv rqo| olwwoh zkhq wkh vdpsoh vl}h lv txdguxsohg/ zkloh

wkh JPP hvwlpdwruv ehfrph uhodwlyho| pruh suhflvh1 Jhqhudoo|/ wkh uhodwlyh uhgxfwlrqv lq PVH

ylv0d0ylv wkh sdudphwulf hvwlpdwru duh ehwzhhq 53069( iru wkh �uvw JPP hvwlpdwru dqg 49067(

iru wkh vhfrqg JPP hvwlpdwru dw vdpsoh vl}h 833 dqg 53077( +4906<(, dw vdpsoh vl}h 53331

Wdeoh 614= Phdq vtxduhg huuru zlwk lqfruuhfw sdudphwulf vshfl�fdwlrq iru \prgho 4

\prgho 4 q@833 q@5333

*f *2 *� *f *2 *�

O@3 <1:8 55147 46156 <186 54154 46145

O@4 :13; :185 4:196 4:154 ;195 ;1:3 918; :157 4:138 491:9 :188 ;136

O@7 :15: :1:7 4:15: 4:168 ;177 <156 919< :159 491:8 4:155 :174 ;159

O@: :16; :1<4 4:157 4:178 ;179 <168 91:: :167 491:6 4:15: :178 ;16:

O@43 :17; ;147 4:154 4;148 ;18; <1<3 91;5 :16< 491:4 4:1;; :184 ;1:8

O@47 :17< ;155 4:153 4;13; ;183 <185 91;7 :196 491:5 4:1;4 :185 ;175

Qrwh= PVH iru ydulrxv sdudphwulf vshfl�fdwlrqv +)f/)2/)�, iru wkh ixoo| sdudphwulf hvwlpdwru +u@3,/
dqg iru wkh �uvw JPP hvwlpdwru +ohiw froxpq, dqg wkh vhfrqg JPP hvwlpdwru +uljkw froxpq, iru
gl�huhqw qxpehuv ri qrqsdudphwulf prphqwv +u@4/7/:/43/47,1 Wkh wrwdo qxpehu ri prphqwv lv un &
zkhuh &@7 lq vshfl�fdwlrqv )fc )�c )2 dqg &@: lq )�1 Wkh wuxh gdwd jhqhudwlqj surfhvv fruuhvsrqgv
wr \0prgho 41 4333 uhsolfdwlrqv1

Wkh uhvxowv dffruglqj wr \prgho 5 duh jlyhq lq Wdeoh 6151 Iru vdpsoh vl}h 5333 wkh uhvxowv

duh vlplodu wr wkrvh ri Wdeoh 6141 Wkh JPP hvwlpdwruv duh jhqhudoo| pruh suhflvh wkdq wkh

sdudphwulf hvwlpdwru/ zlwk wkh �uvw JPP hvwlpdwru xvxdoo| ehlqj suhihudeoh wr wkh vhfrqg1

Krzhyhu/ lq vshfl�fdwlrq *� wkh �uvw JPP hvwlpdwru ehfrphv voljkwo| lqihulru wr wkh sdudphwulf

hvwlpdwru zkhq wkh qxpehu ri qrqsdudphwulf srsxodwlrq prphqwv O h{fhhgv wkh qxpehu ri
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[ uhjuhvvruv/ zklfk lv n @ : iru vshfl�fdwlrq *�1 Iru vdpsoh vl}h 833 wkh uhvxowv duh pl{hg1

Zkhuhdv wkh �uvw JPP hvwlpdwru lv fohduo| wkh ehvw zlwk vshfl�fdwlrq *�/ lw lv xvxdoo| vrphzkdw

zruvh zlwk vshfl�fdwlrq *f1 Lq vshfl�fdwlrq *� wkh �uvw JPP hvwlpdwru zruvhqv frqvlghudeo|

zlwk jurzlqj vdpsoh vl}h dqg wkh grplqdqw hvwlpdwru lv wkh vhfrqg JPP hvwlpdwru1 Krzhyhu/

wkh �uvw JPP hvwlpdwru*v odujh PVH zkhq wkh qxpehu ri prphqwv lv odujh uhgxfhv e| kdoi

zkhq wkh vdpsoh vl}h lv lqfuhdvhg wr 5333/ zkhuhdv lw ghfuhdvhv rqo| voljkwo| iru wkh rwkhu wzr

hvwlpdwruv1 Dw vdpsoh vl}h 5333 wkh suhflvlrq jdlqv ri wkh JPP hvwlpdwruv uhodwlyh wr wkh

sdudphwulf hvwlpdwru duh ehwzhhq 06 wr 4<( iru wkh �uvw dqg 6 wr 4:( iru wkh vhfrqg JPP

hvwlpdwru1

Wdeoh 615= Phdq vtxduhg huuru zlwk lqfruuhfw sdudphwulf vshfl�fdwlrq iru \prgho 5

\prgho 5 q@833 q@5333

*f *� *� *f *� *�

O@3 <1:5 691<3 45163 ;15: 68183 <1<5

O@4 43166 <173 6519; 661<5 44189 44147 :1:: ;138 63138 641<5 ;16; <148

O@7 43157 4313< 66148 6718; 4615; 44177 :186 :1;4 63179 641;< ;13< ;159

O@: 431:7 43156 6617< 671;; 4:175 44196 :188 :1<3 63195 641<3 ;1<: ;166

O@43 431<: 4316; 66193 6813< 531;< 441;5 :17: :1<7 631:< 6513< 43168 ;157

O@47 4413< 43163 661:6 6814< 53184 441<6 :183 :1<3 631;7 65133 43159 ;156

Qrwh= Vhh qrwh ehorz Wdeoh 6141 Doo �jxuhv pxowlsolhg e| 4331 Wuxh gdwd jhqhudwlqj surfhvv lv \0prgho 51

Wdeoh 616= Phdq vtxduhg huuru zlwk lqfruuhfw sdudphwulf vshfl�fdwlrq iru \prgho 6

\prgho 6 q@833 q@5333

*f *� *2 *f *� *2

O@3 5178 717< 916< 516< 7165 9158

O@4 4198 41:7 7153 7159 6138 6153 4187 4197 61<9 714< 51<6 613:

O@7 41:8 41;7 7153 715: 6147 6159 418< 4196 61<< 715: 51<9 6138

O@: 41;5 5134 7153 7166 6157 616< 4197 41:9 61<; 7159 6135 6146

O@43 41;7 5139 7153 7173 615; 6185 4198 41:< 7133 7165 6137 6156

O@47 41;9 513; 7153 7175 6163 6185 419: 41:< 7133 716< 6139 6156

Qrwh= Vhh qrwh ehorz Wdeoh 6141 Wuxh gdwd jhqhudwlqj surfhvv lv \0prgho 61

Wkh uhvxowv iru \prgho 6 lq Wdeoh 616 lqglfdwh d fohdu vxshulrulw| ri wkh JPP hvwlpdwruv iru

doo vshfl�fdwlrqv *f/ *� dqg *2/ zlwk wkh �uvw JPP hvwlpdwru grplqdwlqj lq doo fdvhv1 Wkh phdq

vtxduhg huuru ri wkh JPP hvwlpdwruv lv xvxdoo| pxfk orzhu wkdq wkh PVH ri wkh sdudphwulf

hvwlpdwru dqg wkh h!flhqf| jdlqv duh lq vrph fdvhv odujhu wkdq 83(/ sduwlfxoduo| zkhq rqo| ihz

qrqsdudphwulf srsxodwlrq prphqwv duh lqfoxghg1 Wkh ehvw uhvxowv duh xvxdoo| rewdlqhg zlwk

O � n/ l1h1 ohvv +ru htxdo, ryhulghqwli|lqj prphqwv wkdq wkh qxpehu ri uhjuhvvruv1

Wdnhq wrjhwkhu/ wkhvh uhvxowv vxjjhvw wkdw wkh lqfoxvlrq ri qrqsdudphwulf srsxodwlrq pr0
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phqwv fdq lqfuhdvh wkh suhflvlrq lq hvwlpdwlqj frqglwlrqdo h{shfwhg srwhqwldo rxwfrphv vxevwdq0

wldoo| +hyhq uhgxfh PVH xs wr kdoi, zkhq wkh wuxh irup ri wkh h{shfwhg srwhqwldo rxwfrphv lv

xqnqrzq1

Lq Wdeoh 617 wkh surshuwlhv ri wkh JPP hvwlpdwru lq fdvh ri fruuhfw vshfl�fdwlrq ri wkh

sdudphwulf prgho duh h{dplqhg/ l1h1 \prgho 4 zlwk vshfl�fdwlrq *�/ \prgho 5 zlwk *2 dqg

\prgho 6 zlwk *�1 Lq wkh xsshu sduw wkh PVH iru wkh sdudphwulf dqg wkh JPP hvwlpdwruv

lv jlyhq1 Lw lv vhhq/ wkdw dowkrxjk wkh phdq vtxduhg huuru ri wkh JPP hvwlpdwruv lv uhodwlyho|

pxfk kljkhu wkdq wkdw ri wkh sdudphwulf hvwlpdwru/ wkh devroxwh pdjqlwxgh lq suhflvlrq orvv lv

qhjoljleoh zkhq frpsduhg wr wkh devroxwh h!flhqf| jdlqv vhhq lq Wdeohv 614 wr 616/ sduwlfxoduo|

iru \prghov 4 dqg 61 Li rqh nqhz wkh fruuhfw vshfl�fdwlrq zlwk +doprvw, fhuwdlqw| wklv zrxog

eh ri kljk frqfhuq1 Rwkhuzlvh wkhvh h!flhqf| orvvhv ri wkh JPP hvwlpdwruv duh rxwzhljkhg e|

wkh lpsuryhg urexvwqhvv lq fdvh ri plvvshfl�fdwlrq1

Ixuwkhu/ wkh vl}h ri wkh whvw iru ryhulghqwli|lqj uhvwulfwlrqv lv dqdo|}hg/ zklfk whvwv zkhwkhu

wkh sdudphwulf prgho lv fruuhfwo| vshfl�hg1 Vlqfh wkh M0whvw +48, lv nqrzq wr whqg wr ryhu0

uhmhfw lq pdq| vlwxdwlrqv +Dowrqml dqg Vhjdo 4<<9/ Exuqvlgh dqg Hlfkhqedxp 4<<9/ Kdoo dqg

Krurzlw} 4<<9/ Lpehqv/ Vsdg|/ dqg Mrkqvrq 4<<;,/ dowhuqdwlyho| dovr d Odjudqjh Pxowlsolhu +OP,

whvw sursrvhg lq Lpehqv/ Vsdg|/ dqg Mrkqvrq +4<<;, lv h{dplqhg/ zklfk lv dovr dv|pswrwlfdoo|

"2
ET u� glvwulexwhg1 Lpehqv/ Vsdg|/ dqg Mrkqvrq +4<<;, dqdo|}hg ydulrxv dowhuqdwlyh whvw vwdwlvwlfv

ri zklfk wkh OP whvw

OP @ a�
�
�[

a��j�j
�
�

�k[
a�2� j�j

�
�

l3� �[
a��j�j

�
�

�
a�

_�$ "2
ET u� +49,

shuiruphg ehvw lq wkhlu Prqwh Fduor vlpxodwlrqv/ zkhuh a�� duh hvwlpdwhg hpslulfdo olnholkrrg +ru

h{srqhqwldo wlowlqj, suredelolwlhv dqg a� hvwlpdwhg Odjudqjh pxowlsolhuv1 D frqyhqlhqw dowhuqdwlyh

wr frpsxwh wkh hpslulfdo suredelolw| zhljkwv a�� surylghv wkh hvwlpdwru ri Edfn dqg Eurzq +4<<6,

a�� @
4

q

4� j? aj�

4� j? aj?
/

zklfk frphv lq d forvhg irup vroxwlrq dqg lv vhplsdudphwulfdoo| h!flhqw lq hvwlpdwlqj wkh hp0

slulfdo glvwulexwlrq ixqfwlrq/ vhh Eurzq dqg Qhzh| +5334,1 Zlwk wklv hvwlpdwru ri wkh hpslulfdo

suredelolwlhv wkh odjudqjh pxowlsolhu lv

a� @ �aj?/

zkhuh a @ ^ aHMM �`3� lv wkh lqyhuvh ri wkh hvwlpdwhg fryduldqfh pdwul{ ri wkh prphqw yhfwru/

vhh dovr Eurzq/ Qhzh|/ dqg Pd| +5334, ru Lqnpdqq +5334/ s1<; �1,1 Wkh M0whvw +48, dqg wkh

OP0whvw +49, duh frpsxwhg iru wkh �uvw dqg iru wkh vhfrqg JPP hvwlpdwru/ zlwk j� dqg a

hvwlpdwhg dw wkhlu uhvshfwlyh hvwlpdwhv a�� dqg a�2/ dqg duh frpsduhg wr wkhlu qrplqdo vl}h ri 8(

dqg 43(/ uhvshfwlyho|1
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Wdeoh 617= Phdq vtxduhg huuru dqg M0whvwv zkhq vshfl�fdwlrq * lv fruuhfw

q@833 q@5333

\prgho 4 \prgho 5 \prgho 6 \prgho 4 \prgho 5 \prgho 6

O@3 3134 5134W 3136 3133 3185W 3134

O@4 313< 3135 617; 515; 313< 3136 3134 3133 4147 3188 3135 3134

O@7 3145 3135 9157 51<< 3147 3138 3135 3133 41;3 31:< 3135 3134

O@: 3147 3135 <165 614: 314: 313: 3135 3133 5193 31<3 3137 3134

O@43 3149 3136 431;: 6183 3153 313< 3136 3133 6159 413: 3137 3134

O@47 3149 3137 43177 617: 314< 313< 3136 3133 6144 4136 3137 3135

Whvwv 43( 8( 43( 8( 43( 8( 43( 8( 43( 8( 43( 8(

O@4= M� :414 9819 591; 5316 9417 8715 8:14 7<1; 6;1< 6514 8416 7613

OP� :515 981; 6516 5718 9518 8516 8<17 8419 7:1; 6<1: 8615 781<

M2 5416 4616 4;16 4513 5318 4617 ;18 715 5415 4719 <17 719

OP2 417 319 5417 4716 :13 61< 313 313 4<1; 4616 417 318

O@7= M� :;18 :518 :414 9714 ;51< ::16 8419 7917 :613 9913 8:1; 7<19

OP� 9419 7<1< 8515 681: 6713 4<15 7613 6:1< :71: 9<14 7516 6418

M2 761: 6715 6914 5:14 791< 6;14 4613 <13 6916 5:18 4715 <1<

OP2 71< 615 5819 4;19 441; :14 314 314 5<15 561< 31: 317

O@:= M� ;616 ::19 :819 9<18 ;:19 ;515 :415 9719 ;515 :916 <314 ;814

OP� 781; 6313 4817 :15 5317 4516 7715 6:1; ::15 :513 7814 6317

M2 8516 7415 6618 571; 831; 741:7 7616 6517 731; 6416 8;1; 7:1:

OP2 91: 71< 4717 <16 ;13 713 316 315 5:13 5419 4314 917

O@43= M� ;<1: ;914 ;71; :<1: <617 ;<1< ;618 ::14 <318 ;:14 <815 <516

OP� 7815 641< 4416 81: 541; 4818 7414 6816 :<15 :617 6813 561<

M2 :616 961; 8319 7416 :318 941; 9917 8:14 951< 861; ::1: :315

OP2 471: 4313 471: <13 441< 91< 519 419 6717 5<15 4;18 451<

O@47= M� <51; ;<16 ;;1: ;618 <81< <615 ;915 ;31; <514 ;<18 <818 <613

OP� 6817 561: 4319 818 531: 4715 691: 641; :;17 :413 5413 4615

M2 ;51; :816 941< 851; ;316 :51; :815 9916 :41; 9619 ;519 :818

OP2 4615 ;1: 481; <19 4318 913 61; 515 6:1: 6314 4518 ;1<

Qrwh= WWkh PVH uhvxowv iru \prgho 5 duh pxowlsolhg e| 4331 Fruuhfw sdudphwulf vshfl�fdwlrq iru \prgho
4 lv )�/ )2 iru \prgho 5 dqg )� iru \prgho 61 Xsshu sduw ri wdeoh surylghv iru hdfk prgho wkh PVH iru
wkh sdudphwulf hvwlpdwru +u@3,/ dqg wkh PVH ri wkh �uvw JPP hvwlpdwru +ohiw froxpq, dqg ri wkh vhfrqg
JPP hvwlpdwru +uljkw froxpq, iru gl�huhqw qxpehuv ri qrqsdudphwulf prphqwv +u@4/7/:/43/47,1 Wkh orzhu
sduw ri wdeoh frqwdlqv wkh vlpxodwhg vl}h ri wkh M dqg wkh OP whvwv dw qrplqdo vl}h 43( +ohiw froxpq, dqg 8(
+uljkw froxpq, iru gl�huhqw qxpehuv ri qrqsdudphwulf prphqwv +u@4/7/:/43/47,1 M� dqg OP� duh wkh M dqg
wkh OP whvw edvhg rq wkh hvwlpdwhv ri wkh �uvw JPP hvwlpdwru/ M� 'M+	w�,/ OP� 'OPE	w�,> M2 dqg OP2 duh
wkh M dqg wkh OP whvw edvhg rq wkh hvwlpdwhv ri wkh vhfrqg JPP hvwlpdwru/ M2 'M+	w2,/ OP2 'OP+	w2,1 4333
uhsolfdwlrqv1

Wkh uhvxowv duh jlyhq lq wkh orzhu sduw ri Wdeoh 617 zlwk M� dqg OP� uhihuulqj wr wkh whvwv
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frpsxwhg dw wkh hvwlpdwhv a�� ri wkh �uvw JPP hvwlpdwru dqg M2 dqg OP2 uhihuulqj wr wkh vhfrqg

JPP hvwlpdwru1 Wkh froxpq wlwohg 43( surylghv wkh uhmhfwlrq iuhtxhqf|/ xvlqj wkh 43(0fulwlfdo

ydoxh ri wkh "2
Eu� glvwulexwlrq zlwk ghjuhhv ri iuhhgrp htxdo wr wkh qxpehu ri vxesrsxodwlrqv O1

Wkh froxpq wlwohg 8( frqwdlqv dffruglqjo| wkh uhmhfwlrq iuhtxhqf| dw wkh wkhruhwlfdo 8( ohyho1 Lw

lv vhhq wkdw wkh M0whvwv vwurqjo| whqg wr ryhu0uhmhfw lq prvw fdvhv/ zklfk pd| qrw eh vxusulvlqj lq

oljkw ri wkh suhylrxv �qglqjv lq wkh olwhudwxuh1 Krzhyhu/ dovr wkh OP0whvwv ghsduw frqvlghudeo|

iurp wkhlu qrplqdo vl}h1 Dw forvhvw wr lwv wkhruhwlfdo ydoxhv frphv wkh OP2 whvw hydoxdwhg dw wkh

vhfrqg JPP hvwlpdwru zlwk O@: vxesrsxodwlrq uhvwulfwlrqv/ zklfk vwloo glvsod|v frqvlghudeoh

xqghu0uhmhfwlrq lq \prgho 4 dqg ryhu0uhmhfwlrq lq \prgho 51 Khqfh/ errwvwuds yhuvlrqv ri wkhvh

whvwv vkrxog eh xvhg/ dv ghyhorshg lq Eurzq dqg Qhzh| +5334, dqg Kdoo dqg Krurzlw} +4<<9,1

Wklv lv ohiw iru ixwxuh uhvhdufk1

Uhjduglqj wkh srzhu ri wkhvh whvwv lq fdvh ri plvvshfl�fdwlrq lw fdq eh vhhq wkdw erwk wkh

M dqg wkh OP whvwv uhmhfw dw d yhu| kljk iuhtxhqf|1 Sduwlfxoduo| dw vdpsoh vl}h 5333 dqg ihz

ryhulghqwli|lqj prphqwv O uhmhfwlrq udwhv duh riwhq forvh wr 433(1 +Uhvxowv fdq eh irxqg lq wkh

vxssohphqwdu| dsshqgl{1,

7 Rswlpdo fkrlfh dprqj Vzhglvk uhkdelolwdwlrq surjudpphv

Wkh ghyhorshg JPP hvwlpdwru lv qrz dssolhg wr dqdo|}h rswlpdo wuhdwphqw fkrlfhv dprqj

uhkdelolwdwlrq surjudpphv lq Vzhghq1 Wkh Vzhglvk uhkdelolwdwlrq srolf| glvwlqjxlvkhv ehwzhhq

yrfdwlrqdo dqg qrq0yrfdwlrqdo uhkdelolwdwlrq dqg lv gluhfwhg wrzdugv lqglylgxdov zlwk uhgxfhg

zrun fdsdflw| gxh wr orqj0whup vlfnqhvv +ri dw ohdvw rqh prqwk,1 Qrq0yrfdwlrqdo uhkdelolwdwlrq

frqwdlqv phglfdo uhkdelolwdwlrq dv zhoo dv vrfldo uhkdelolwdwlrq iru lqglylgxdov zlwk dofrkro/ guxj

ru sv|fkldwulf sureohpv dqg lqwhqgv wr uh0hvwdeolvk lqghshqghqf| ri wkh vlfn lqglylgxdo iurp

phglfdo ru wkhudshxwlfdo dvvlvwdqfh1 Yrfdwlrqdo uhkdelolwdwlrq frqvlvwv ri zrunsodfh wudlqlqj

dqg rffxsdwlrq0uhodwhg hgxfdwlrqdo phdvxuhv dqg dlpv dw uhvwrulqj orvw zrunlqj fdsdflw| dqg

uh0lqwhjudwlrq lqwr wkh oderxu pdunhw1 D gdwd vhw iru wkh hydoxdwlrq ri wkh h�hfwv ri yrfdwlrqdo

uhkdelolwdwlrq kdv ehhq froohfwhg e| wkh Vzhglvk Qdwlrqdo Vrfldo Lqvxudqfh Erdug/ ri zklfk 95;:

fdvhv lq Zhvwhuq Vzhghq duh dqdo|}hg1 Wkh gdwd vhw lv yhu| lqirupdwlyh derxw wkh vhohfwlrq

surfhvv/ frqwdlqlqj lqirupdwlrq rq phglfdo h{dplqdwlrq/ phglfdo uhfrpphqgdwlrq/ fdvh zrunhuv*

uhfrpphqgdwlrqv/ wkh lqglylgxdo*v vlfnqhvv klvwru| dqg vr iruwk/ zklfk uhqghuv wkh frqglwlrqdo

lqghshqghqfh dvvxpswlrq +6, sodxvleoh1 Iru ghwdlov rq wkh gdwd vhw/ wkh vhohfwlrq ri fdvhv dqg

wkh mxvwl�fdwlrq ri wkh frqglwlrqdo lqghshqghqfh dvvxpswlrq vhh Iuùolfk/ Khvkpdwl/ dqg Ohfkqhu

+5333d,1 Wkh ydulrxv uhkdelolwdwlrq surjudpphv duh fodvvl�hg khuh dv lq Iuùolfk/ Khvkpdwl/

dqg Ohfkqhu +5333e, lqwr 7 fdwhjrulhv= Qr uhkdelolwdwlrq/ zrunsodfh uhkdelolwdwlrq/ hgxfdwlrqdo

uhkdelolwdwlrq dqg phglfdo)vrfldo uhkdelolwdwlrq1

Lq d uhwurvshfwlyh dqdo|vlv iru hdfk ri wkh 95;: vlfnqhvv fdvhv lw lv hvwlpdwhg zklfk

zrxog kdyh ehhq wkh rswlpdo surjudpph fkrlfh1 Frpsdulqj wkhvh hvwlpdwhv zlwk wkh
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revhuyhg sduwlflsdqw doorfdwlrq doorzv wr dvvhvv e| krz pxfk wkh surfhvv ri doorfdwlqj

sduwlflsdqwv wr surjudpphv frxog eh lpsuryhg1 Wkh vxffhvv ri uhkdelolwdwlrq lv phdvxuhg

e| wkh hpsor|phqw vwdwxv +hpsor|hg2qrq0hpsor|hg, dw wkh hqg ri wkh vlfnqhvv vshoo/ zkhuh

hpsor|phqw frxog eh hlwkhu zlwk d qhz ru zlwk wkh fxuuhqw hpsor|hu1 Wklv phdvxuhv wkh

vkruw0whup uhlqwhjudwlrq lqwr wkh oderxu pdunhw/ zklfk lv rqh ri wkh dlpv ri yrfdwlrqdo

uhkdelolwdwlrq surjudpphv1 Lw vkrxog eh qrwhg wkdw frqfhqwudwlqj rq d vlqjoh rxwfrph

yduldeoh grhv qrw gr mxvwlfh wr wkh pxowl0idfhwwhg jrdov ri uhkdelolwdwlrq surjudpphv/ zkhuh

iru lqvwdqfh phglfdo ) vrfldo uhkdelolwdwlrq dlpv udwkhu dw lpsurylqj khdowk frqglwlrq wkdq

udslg oderxu pdunhw uhlqwhjudwlrq1 Dovr wkh gxudelolw| ri uh0hpsor|phqw zrxog eh ri lqwhuhvw1

D pruh frpsuhkhqvlyh dqdo|vlv/ krzhyhu/ zdv qrw srvvleoh gxh wr wkh odfn ri iroorz0xs gdwd

dqg lghqwl�fdwlrq frqfhuqv1 Lq sduwlfxodu/ frqglwlrqdo lqghshqghqfh +6, vhhpv qrw wr eh

sodxvleoh zlwk uhvshfw wr diwhu0wuhdwphqw khdowk vwdwxv dv suh0wuhdwphqw khdowk frqglwlrqv duh

qrw uhsruwhg dv ghwdlohg dv ghhphg qhfhvvdu|/ vhh Iuùolfk/ Khvkpdwl/ dqg Ohfkqhu +5333d,1

Qhyhuwkhohvv/ oderxu pdunhw uhlqwhjudwlrq lv vwloo ri kljk lqwhuhvw iurp wkh ylhzsrlqw ri dq

hfrqrplvw1 +Exw srolf| frqfoxvlrqv vkrxog eh fdxwlrxvo| gudzq1,

Wdeoh 714 surylghv wkh qxpehu ri sduwlflsdqwv lq hdfk uhkdelolwdwlrq jurxs dqg wkh vkduh ri

sduwlflsdqwv zkr hqjdjhg lq hpsor|phqw dw wkh hqg ri wkhlu vlfnqhvv vshoo1 Rq dyhudjh 79(

ri doo fdvhv duh hpsor|hg dw wkh hqg ri vlfnqhvv1 Wkh dyhudjh hpsor|phqw udwh lv 7;( iru wkh

sduwlflsdqwv lq Qr uhkdelolwdwlrq/ 85( iru wkh sduwlflsdqwv lq zrunsodfh uhkdelolwdwlrq/ derxw

5<( iru wkh sduwlflsdqwv lq hgxfdwlrqdo uhkdelolwdwlrq dqg 74( iru wkh sduwlflsdqwv lq phglfdo

uhkdelolwdwlrq1

Wdeoh 714= Wuhdwphqw jurxsv dqg wkhlu uh0hpsor|phqw udwh

Doo Qr Uhkd Zrunsodfh Hgxfdwlrqdo Phglfdo

& Revhuydwlrqv 95;: 6835 444; 693 463:

Uh0hpsor|phqw udwh 7916 7;16 8517 5;1< 7318
Qrwh= Vkduh ri wudqvlwlrqv wr hpsor|phqw dw wkh hqg ri vlfnqhvv +lq (,1

Wdeoh 715= Qrqsdudphwulfdoo| hvwlpdwhg phdq srwhqwldo rxwfrphv +lq (,

Hvwlpdwhg gH^\ �J` gH^\`Jo&` gH^\ ._�` gH^\�e_`

uh0hpsor|phqw udwh 7913 7819 651< 7413
Qrwh= Phdq srwhqwldo rxwfrphv hvwlpdwhg e| VJ surshqvlw| vfruh pdwfklqj +vhh Iuùolfk +5333,,1

Krzhyhu/ wkh jurvv vxffhvv udwhv ri Wdeoh 714 duh qrw sduwlfxoduo| lqirupdwlyh vlqfh wkh

sduwlflsdqwv lq wkh gl�huhqw surjudpphv duh udwkhu gl�huhqw lq wkhlu fkdudfwhulvwlfv1 Wkhuhiruh/

Wdeoh 715 surylghv wkh hvwlpdwhg phdq srwhqwldo rxwfrphv H^\ �J`/ H^\`Jo&`/ H^\ ._�`

dqg H^\�e_`/ zkhuh wkh gl�huhqw frpsrvlwlrqv ri fkdudfwhulvwlfv duh dgmxvwhg iru e| VJ

pdwfklqj +Iuùolfk 5333,1 Lq wkh devhqfh ri jhqhudo htxloleulxp +pdfurhfrqrplf, h�hfwv/ wkhvh

hvwlpdwhv fdq eh lqwhusuhwhg vxfk wkdw/ li doo revhuydwlrqv kdg sduwlflsdwhg lq Qr ru zrunsodfh
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uhkdelolwdwlrq wkh hpsor|phqw udwh zrxog kdyh ehhq derxw 79(1 Rq wkh rwkhu kdqg/ kdg doo

revhuydwlrqv lqvwhdg sduwlflsdwhg lq hgxfdwlrq uhkdelolwdwlrq 66( zrxog kdyh kdg hqfrxqwhuhg

uh0hpsor|phqw/ dqg wkh uh0hpsor|phqw udwh zrxog kdyh ehhq 74( li doo revhuydwlrqv kdg

ehhq doorfdwhg wr phglfdo uhkdelolwdwlrq lqvwhdg1 Wkh gl�huhqfhv ehwzhhq wkhvh hvwlpdwhv

uhsuhvhqw dyhudjh wuhdwphqw h�hfwv dqg lqglfdwh wkdw hgxfdwlrqdo uhkdelolwdwlrq idlov frpsohwho|

lq irvwhulqj uh0lqwhjudwlrq lq wkh oderxu pdunhw/ dv kdv dovr ehhq revhuyhg lq Iuùolfk/

Khvkpdwl/ dqg Ohfkqhu +5333e,1 Wklv udlvhv wkh txhvwlrq= Vkrxog hgxfdwlrqdo uhkdelolwdwlrq

eh derolvkhg frpsohwho|B Ru duh wkhuh lqglylgxdov iru zkrp hgxfdwlrqdo uhkdelolwdwlrq lv wkh

rswlpdo surjudpph dqg zklfk zrxog orvh li wklv rswlrq zhuh qr orqjhu dydlodeohB Dqg zklfk

hpsor|phqw udwh frxog kdyh ehhq dfklhyhg li doo lqglylgxdov kdg ehhq doorfdwhg rswlpdoo| wr

wkh surjudpphvB

Wr dgguhvv wkhvh txhvwlrqv wkh rswlpdo surjudpph lv hvwlpdwhg iru hdfk ri wkh 95;: revhuyd0

wlrqv1 Zlwk wkh rxwfrph yduldeoh ehlqj elqdu| wkh h{shfwdwlrq ixqfwlrq lv vshfl�hg dv d surelw

H^\ om[ @ {`
=
@ �+{��o, ;u 5 iQr>Zrun>Hgx>Phgj/ +4:,

zkhuh � lv wkh fgi ri wkh vwdqgdug qrupdo glvwulexwlrq dqg wkh frh!flhqwv �o pd| eh gl�huhqw

iru hdfk surjudpph u 5 iQr>Zrun>Hgx>Phgj1 Wkh vfruhv ri wkh orj olnholkrrg ixqfwlrq
Y *? ,E%�wo�

Ywo
@ �E%�wo�

xE%�wo�E�3xE%�wo��{ � +| ��+{��o,, duh wdnhq dv wkh lqvwuxphqwv Do+[�, lq +45,1 Wkh

phdq gl�huhqfhv ehwzhhq sdudphwulf dqg qrqsdudphwulf prgho dffruglqj wr 44 srsxodwlrqv +vhh

Wdeoh D14 lq dsshqgl{, duh lqfoxghg lq wkh JPP hvwlpdwru1 6; h{sodqdwru| fkdudfwhulvwlfv +soxv

d frqvwdqw, duh lqfoxghg lq {> frpsulvlqj vrflrhfrqrplf yduldeohv/ lqglfdwruv rq vlfnqhvv klvwru|

dqg yduldeohv fkdudfwhul}lqj wkh fxuuhqw vlfnqhvv vshoo1 Wkhvh yduldeohv zhuh vhohfwhg dffruglqj

wr wkh dqdo|vlv ri wkh vhohfwlrq surfhvv lq Iuùolfk/ Khvkpdwl/ dqg Ohfkqhu +5333e,/ dxjphqwhg

e| yduldeohv wkdw duh frqvlghuhg uhohydqw iru suhglfwlqj hpsor|phqw survshfwv1 Vhh Wdeoh D15 lq

wkh dsshqgl{147

Wkh sduwlflsdwlrq suredelolwlhv aso duh hvwlpdwhg e| surelw dqg wkh vxssruw uhvwulfwlrq lv

lpsohphqwhg e| glvfduglqj doo revhuydwlrqv zlwk aso� ehorz wkh orzhvw sduwlflsdwlrq suredelolw|

dprqj wkh sduwlflsdqwv lq surjudpph u1 Wkh uhjuhvvlrq fxuyhv po+so, duh hvwlpdwhg iru hdfk

vxesrsxodwlrq vhsdudwho| e| VJ pdwfklqj/ xvlqj rqo| wkh revhuydwlrqv ehorqjlqj wr wkdw

vxesrsxodwlrq1 Wkh edqgzlgwk lv fkrvhq e| ohdvw0vtxduhv furvv ydolgdwlrq1 +Wkh lpsolhg

dyhudjh srwhqwldo rxwfrphv iru doo vxesrsxodwlrqv duh jlyhq lq Wdeoh D14 lq wkh dsshqgl{,1

Zlwk wkhvh suholplqdu| hvwlpdwhv wkh frh!flhqwv ��J> �`Jo&> �._�> ��e_ duh hvwlpdwhg +rqh

diwhu wkh rwkhu, e| wkh JPP hvwlpdwru +46, xvlqj wkh lghqwlw| pdwul{ dv zhljkwlqj pdwul{/
47Wkh vdph yduldeohv duh dovr xvhg iru wkh phdq srwhqwldo rxwfrphv lq Wdeoh 7151 Vrph yduldeohv wkdw zhuh

lqfoxghg lq Iuùolfk/ Khvkpdwl/ dqg Ohfkqhu +5333e, duh ohiw rxw khuh vlqfh wkh| fdxvhg d vlqjxodulw| sureohp lq wkh

errwvwuds vlpxodwlrq ghvfulehg ehorz1 Wkhvh duh= zlgrzhg/ frxqw| Kdoodqg/ frxqw| Jùwheruj +frxqw| Yçupodqg

lqfoxghg lqvwhdg,/ lqglfdwlrqv ri dofrkro dexvh/ glvdelolw| shqvlrq uhfrpphqghg e| fdvh zrunhu/ uhkdelolwdwlrq

suhyhqwhg e| rwkhu idfwruv/ sk|vlfldq dqg fdvh zrunhu uhfrpphqghg d zdlw)vhh vwudwhj|1
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dv vxjjhvwhg e| wkh Prqwh Fduor h{shulphqw148 Zlwk wkhvh frh!flhqw hvwlpdwhv wkh h{shfwhg

srwhqwldo rxwfrphv a\ �J
� > a\`Jo&

� > a\ ._�
� > a\�e_

� duh suhglfwhg iru hdfk revhuydwlrq dqg wkh rswlpdo

surjudpph iru revhuydwlrq l lv wkh surjudpph fruuhvsrqglqj wr wkh pd{lpxp ri wkhvh irxu

srwhqwldo rxwfrphv1 Wdeoh 716 vwdwhv iru krz pdq| lqglylgxdo Qr/ zrunsodfh/ hgxfdwlrqdo ru

phglfdo uhkdelolwdwlrq lv wkh hvwlpdwhg rswlpdo surjudpph1 Iurp wklv wdeoh lw lv vhhq wkdw

dowkrxjk Qr dqg zrunsodfh uhkdelolwdwlrq duh rswlpdo iru wkh pdmrulw| ri doo lqglylgxdov/ vwloo iru

484< revhuydwlrqv hgxfdwlrqdo uhkdelolwdwlrq zrxog kdyh ehhq wkh rswlpdo fkrlfh1 Wklv pljkw

vxjjhvw wkdw wkh frpsohwh holplqdwlrq ri hgxfdwlrqdo uhkdelolwdwlrq pljkw qrw eh d zlvh fkrlfh/

exw wkdw udwkhu dq lpsuryhg doorfdwlrq ri sduwlflsdqwv pljkw eh uhfrpphqgdeoh1

Wdeoh 716= Glvwulexwlrq ri rswlpdo surjudpph

Ehvw surjudpph lv Qr Uhkd Zrunsodfh Hgxfdwlrqdo Phglfdo

iru vr pdq| lqglylgxdov= 4;98 4;93 484< 4376
Qrwh= Qxpehu ri lqglylgxdov iru zkrp Qr uhkdelolwdwlrq/ zrunsodfh uhkdelolwdwlrq/ hgxfdwlrqdo uh0

kdelolwdwlrq ru phglfdo uhkdelolwdwlrq/ uhvshfwlyho|/ lv wkh hvwlpdwhg rswlpdo surjudpph1

Wdeoh 717= Glvwulexwlrq ri rswlpdo surjudpph vlpxodwhg e| errwvwuds

Ehvw surjudpph lv Qr Uhkd Zrunsodfh Hgxfdwlrqdo Phglfdo Xqgh�qhg

zlwk <3( suredelolw| iru 475 433 56 49 9339 lqglylgxdov

zlwk :3( suredelolw| iru 94; 873 5<7 4;3 7988 lqglylgxdov

zlwk 93( suredelolw| iru <53 ;<6 885 685 68:3 lqglylgxdov

zlwk 83( suredelolw| iru 4635 46;9 <38 939 53;; lqglylgxdov
Qrwh= Qxpehu ri lqglylgxdov iru zkrp wkh fruuhvsrqglqj surjudpph lv wkh hvwlpdwhg rswlpdo surjudpph

zlwk suredelolw| 40k@31</ 31:/ 319/ 318/ uhvshfwlyho|1 683 errwvwuds uhsolfdwlrqv1

Krzhyhu/ lq wkh dqdo|vlv vr idu wkh vdpsolqj yduldelolw| ri wkh hvwlpdwhg frh!flhqwv kdv ehhq

qhjohfwhg1 Wr wdnh wklv lqwr dffrxqw/ wkh glvwulexwlrq ri a�
�J

> a�
`Jo&

> a�
._�

> a�
�e_

lv vlpxodwhg

e| errwvwuds dqg d surjudpph u lv rqo| gh�qhg dv rswlpdo iru lqglylgxdo l li wkh vlpxodwhg

suredelolw| wkdw surjudpph u fruuhvsrqgv wr wkh pd{lpxp ri a\ �J
� > a\`Jo&

� > a\ ._�
� > a\�e_

� h{fhhgv

d fhuwdlq wkuhvkrog1 Dffruglqj wr +5, uW� lv wkh rswlpdo surjudpph iru lqglylgxdo l li

S

�
dujpd{

o

q
a\ o'�J
� > a\ o'`Jo&

� > a\ o'._�
� > a\ o'�e_

�

r
@ uW�

�
� 4� �1

Wkh suredelolw| phdvxuh lv vlpxodwhg yld errwvwuds uhsolfdwlrqv dqg d wkuhvkrog ri iru lqvwdqfh

40�@31: uhtxluhv wkdw lq dw ohdvw :3( ri wkh errwvwuds lwhudwlrqv uW� fruuhvsrqgv wr wkh pd{lpxp

ri wkh hvwlpdwhg srwhqwldo rxwfrphv1 Wdeoh 717 surylghv wkh qxpehu ri lqglylgxdov iru zkrp

Qr/ zrunsodfh/ hgxfdwlrqdo ru phglfdo uhkdelolwdwlrq/ uhvshfwlyho|/ lv rswlpdo zlwk dw ohdvw <3/

:3/ ru 83( vlpxodwhg suredelolw|1 Iru doo rwkhu lqglylgxdov wkh rswlpdo surjudpph lv xqgh�qhg1
48Wkh M dqg OP whvwv iru w�J duh M�= 7815/ OP�= 8819/ M2= 5:14 OP2= 631:/ iru w`Jo& duh M�= :713/ OP�= 9317/

M2= 4516 OP2= 561</ iru w._� duh M�= 8713/ OP�= 6317/ M2= 541: OP2= 5613 dqg iru w�e_ duh M�= ;417/ OP�= 8519/

M2= 5:17 OP2= 73161 Qrwdwlrq dv lq Wdeoh 6171 Dffruglqj wr wkh �2E��� fulwlfdo ydoxhv doo vshfl�fdwlrqv duh lqfruuhfw1
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Wdeoh 717 vkrzv djdlq wkdw iru vrph lqglylgxdov hgxfdwlrqdo uhkdelolwdwlrq zrxog eh wkh rswlpdo

surjudpph1 Doehlw d vxevwdqwldo dprxqw ri xqfhuwdlqw| lv ylvleoh e| wkh qxpehu ri lqglylgxdov

zlwkrxw gh�qhg rswlpdo fkrlfh hyhq dw wkh 318 ohyho/ rswlpdo wuhdwphqw fkrlfh vhhpv wr ydu|

dprqj wkh lqglylgxdov dqg hgxfdwlrqdo uhkdelolwdwlrq vhhpv vwloo wr eh wkh ehvw fkrlfh iru vrph

lqglylgxdov ghvslwh lwv zhdn dyhudjh shuirupdqfh1

Wdeoh 718= Rswlpdo wuhdwphqw fkrlfh yhuvxv dfwxdo doorfdwlrq

uW� dw 40�@:3( uW� dw 40�@93( uW� dw 40�@83(

Q Z H P l Q Z H P l Q Z H P l

G�@Q 6<< 4<; 489 446 5969 8;9 685 645 546 536< ;5; 936 83: 684 4546

G�@Z :9 4:3 :6 4< :;3 455 57< 44< 73 8;; 4:< 66; 4<9 ;5 656

G�@H 55 86 4< ; 58; 63 :< 6: 46 534 7; 447 89 58 44:

G�@P 454 44< 79 73 <;4 4;5 546 ;7 ;9 :75 57: 664 479 47; 768

Wrwdo 94; 873 5<7 4;3 7988 <53 ;<6 885 685 68:3 4635 46;9 <38 939 53;;

�+(, 9418 971: 9:17

Qrwh= Qxpehu ri sduwlflsdqwv lq surjudpph (� M t�J/`Jo&/._�/�e_� zkr kdyh wkh vdph rswlpdo surjudpph
oW� M t�J/`Jo&/._�/�e_/�?_es�?�|e� dw wkh ohyho 40k@31: +ohiw,/ f�S +plggoh, dqg f�D +uljkw,1 Wkh froxpq odehoohg
� vwdqgv iru lqgh�qlwh rswlpdo surjudpph1 { jlyhv wkh iudfwlrq ri plvfodvvl�fdwlrq lq (/ l1h1 wkh qxpehu ri fdvhv iru
zkrp (� dqg oW� gr qrw frlqflgh +r�0gldjrqdo hohphqwv, wr wkh wrwdo qxpehu ri fdvhv zlwk gh�qhg rswlpdo surjudpph/
ohdylqj dsduw wkh xqgh�qhg fdvhv1

Lw lv uhyhdolqj wr frpsduh wklv vlpxodwhg rswlpdo doorfdwlrq zlwk wkh dfwxdo doorfd0

wlrq revhuyhg1 Wdeoh 718 wdexodwhv wkh qxpehu ri sduwlflsdqwv lq d fhuwdlq surjudpph

G� 5 iQr/Zrun/Hgx/Phgj zkr kdyh wkh vdph rswlpdo surjudpph uW� 5 iQr/Zrun/Hgx/Phg/

lqghilqlwhj dw wkh 40� ohyho :3(/ 93( dqg 83(/ uhvshfwlyho|1 Wkh urz odehoohg Wrwdo jlyhv wkh

wrwdo qxpehu ri lqglylgxdov iru zkrp d fhuwdlq surjudpph lv ghwhuplqhg dv rswlpdo1 Wklv urz

fruuhvsrqgv wr wkh uhvxowv ri Wdeoh 7171 Iru lqvwdqfh/ iru wkh 6835 lqglylgxdov sduwlflsdwlqj lq

Qr sduwlflsdwlrq dq rswlpdo surjudpph lv ghwhuplqhg lq ;99 fdvhv dw wkh :3( ohyho/ zklfk lv

Qr uhkdelolwdwlrq lq 6<< fdvhv/ zrunsodfh uhkdelolwdwlrq lq 4<; fdvhv/ hgxfdwlrqdo uhkdelolwdwlrq

lq 489 fdvhv dqg phglfdo uhkdelolwdwlrq lq 446 fdvhv1 Sduwlfxoduo| vwulnlqj duh wkh uhvxowv iru

hgxfdwlrqdo uhkdelolwdwlrq1 Ri wkh sduwlflsdqwv lq hgxfdwlrqdo uhkdelolwdwlrq rqo| yhu| ihz

+4< fdvhv, zrxog kdyh ehhq dvvljqhg wr hgxfdwlrqdo uhkdelolwdwlrq xqghu rswlpdo doorfdwlrq/

zkhuhdv prvw ri wkh 5<7 fdvhv iru zklfk hgxfdwlrqdo uhkdelolwdwlrq vhhpv wr eh rswlpdo

dfwxdoo| sduwlflsdwhg lq rwkhu surjudpphv1 Wkhvh uhvxowv duh vlplodu dw wkh 93( dqg 83(

ohyho1 Wklv fruurerudwhv wkh �qglqj wkdw wkh sduwlflsdqwv lq hgxfdwlrqdo uhkdelolwdwlrq duh

qrw zhoo vhohfwhg1 Wkh iudfwlrq ri plvfodvvl�fdwlrq � +lq (, lqglfdwhv krz pxfk rswlpdo dqg

dfwxdo fodvvl�fdwlrq ghyldwh iurp hdfk rwkhu1 Ohdylqj dsduw wkh fdvhv iru zkrp qr rswlpdo

surjudpph lv gh�qhg/ � lv frpsxwhg dv wkh qxpehu ri fdvhv iru zklfk dfwxdo vhohfwlrq G�

dqg rswlpdo fkrlfh uW� gr qrw frlqflgh +r�0gldjrqdo hohphqwv, glylghg e| wkh wrwdo qxpehu

ri gh�qhg rswlpdo surjudpph fkrlfhv1 Lw lv vhhq iurp Wdeoh 718 wkdw dw d suredelolw| ohyho

55



ri 31: pruh wkdq 93( ri wkh rswlpdo surjudpph fkrlfhv gl�hu iurp wkh dfwxdo doorfdwlrq/

lqglfdwlqj wkdw vxevwdqwldo lpsuryhphqwv pljkw eh srvvleoh e| ehwwhu surjudpph vhohfwlrq1

Wkh plvfodvvl�fdwlrq ohyho lqfuhdvhv wr 9:( dw wkh 318 ohyho/ zklfk pljkw eh dwwulexwdeoh wr

dgglwlrqdo qrlvh/ vlqfh wkh rswlpdo surjudpph fodvvl�fdwlrqv duh ehfrplqj ohvv xqdpeljxrxv1

Vlqfh wkh dssurdfk sxuvxhg lq wklv sdshu hvwlpdwhv wkh rswlpdo surjudpph fkrlfh rq dq

lqglylgxdo ohyho lw lv gl!fxow wr vxppdul}h wkh rswlpdo doorfdwlrq e| d ihz qxpehuv ru djjuhjdwh

vwdwlvwlfv1 Qhyhuwkhohvv lq Wdeohv 719 dqg D15 lw lv wulhg wr vsrw vrph glvwlqjxlvklqj wuhqgv

ehwzhhq rswlpdo dqg dfwxdo doorfdwlrq1 Wdeoh 719 surylghv wkh phdqv ri vhohfwhg fkdudfwhulvwlfv

lq wkh sduwlflsdqw jurxsv dffruglqj wr wkh dfwxdo dqg wkh rswlpdo vhohfwlrq surfhvv/ dw 40�

ohyho 83(1 Wdeoh D15 lq wkh dsshqgl{ vkrzv wklv frpsdulvrq iru doo 6; fkdudfwhulvwlfv lqfoxghg

lq wkh hvwlpdwru1 Lq wkh �uvw irxu froxpqv wkh phdqv dprqj wkh gl�huhqw wuhdwphqw jurxsv

dffruglqj wr wkh rswlpdo doorfdwlrq duh jlyhq1 +Wkh 53;; lqglylgxdov zlwkrxw gh�qhg rswlpdo

wuhdwphqw duh qrw lqfoxghg1, Wkh froxpq *Doo* surylghv wkh phdqv lq wkh ixoo vdpsoh dqg wkh

odvw irxu froxpqv surylgh wkh dyhudjh fkdudfwhulvwlfv dprqj wkh dfwxdo sduwlflsdqwv1 Iluvw/ d

vwulnlqj gl�huhqfh zlwk uhvshfw wr djh fdq eh vhhq1 Zkhuhdv wkh glvwulexwlrq ri wkh djh jurxsv

4;068/ 69078 dqg 79088 |hduv dprqj wkh dfwxdo sduwlflsdqw jurxsv grhv qrw ghsduw yhu| pxfk

iurp wkh glvwulexwlrq lq wkh ixoo vdpsoh/ wkh rswlpdo fkrlfh vhhpv wr ghshqg vwurqjo| rq wkh

lqglylgxdo*v djh1 Zkhuhdv wkh |rxqj duh fohduo| ryhu0uhsuhvhqwhg dprqj wkrvh zkr duh dgylvhg

wr sduwlflsdwh lq phglfdo dqg sduwlfxoduo| lq hgxfdwlrqdo uhkdelolwdwlrq/ rqo| yhu| ihz dprqj

wkh 79088 |hduv rog duh ehvw vhuyhg e| hgxfdwlrqdo uhkdelolwdwlrq1 Zlwk uhvshfw wr jhqghu lw

vhhpv dv li phq vkrxog pruh riwhq dwwhqg Qr uhkdelolwdwlrq/ zkhuhdv zrphq pljkw ehqh�w pruh

iurp zrunsodfh uhkdelolwdwlrq1 Uhjduglqj sulru xqhpsor|phqw lw lv qrwhzruwk| wkdw kdugo| dq|

xqhpsor|hg duh irxqg dprqj wkrvh dgylvhg wr sduwlflsdwh lq Qr ru lq phglfdo uhkdelolwdwlrq/

exw wkdw wkh| pdnh xs derxw kdoi ri wkrvh dgylvhg wr hgxfdwlrqdo uhkdelolwdwlrq1 Hgxfdwhg eoxh

froodu zrunhuv duh xqghu0uhsuhvhqwhg dprqj wkh lqglylgxdov iru zkrp zrunsodfh uhkdelolwdwlrq

dsshduv wr eh rswlpdo/ zkhuhdv pdqxidfwxulqj zrunhuv duh ryhu0uhsuhvhqwhg dprqj wkrvh dgylvhg

wr Qr uhkdelolwdwlrq1 Iru lqglylgxdov zkr kdg ehhq suhylrxvo| vlfn iru pruh wkdq 93 gd|v lq wkh

odvw vl{ prqwkv ru zkr kdg sduwlflsdwhg lq yrfdwlrqdo uhkdelolwdwlrq phglfdo uhkdelolwdwlrq lv

kdugo| hyhu dq xqdpeljxrxvo| rswlpdo fkrlfh1 Ixuwkhupruh/ lq wkh rswlpdo doorfdwlrq lqglylgxdov

zlwk sv|fkldwulf sureohpv dqg lqglylgxdov iru zkrp d zdlw ) vhh vwudwhj| kdv ehhq dgylvhg duh

fohduo| xqghu0uhsuhvhqwhg lq hgxfdwlrqdo uhkdelolwdwlrq uhodwlyh wr wkh dfwxdo doorfdwlrq revhuyhg1

Jhqhudoo| wkh gl�huhqfhv lq wkh fkdudfwhulvwlfv duh pxfk pruh surqrxqfhg lq wkh rswlpdo wkdq

lq wkh dfwxdo doorfdwlrq/ lqglfdwlqj wkdw wkh dfwxdo vhohfwlrq surfhvv lv qrw yhu| vhqvlwlyh wr

revhuydeoh fkdudfwhulvwlfv
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Wdeoh 719= Phdq fkdudfwhulvwlfv lq wuhdwphqw jurxsv dffruglqj wr rswlpdo dqg dfwxdo doorfdwlrq

Yduldeoh uW� @ Doo G� @

Q Z H P Q Z H P

Djh= 4;068 |hduv 45 53 8< 85 65 64 67 6: 64

79088 |hduv 73 95 43 63 6: 74 64 65 69

Jhqghu= pdoh 89 69 7; 77 78 78 78 79 79

Hpsor|phqw vwdwxv= xqhpsor|hg 5 5: 7: 5 4< 53 < 65 54

Oderxu pdunhw srvlwlrq= eoxh froodu/ kljk hgxfdwhg 76 < 4< 4: 53 53 56 56 53

Rffxsdwlrq lq= pdqxidfwxulqj 84 56 56 6; 65 63 6; 65 65

Suhylrxv vlfnqhvv gd|v A 93 gd|v 4< 65 58 8 55 53 57 68 55

Sulru sduwlflsdwlrq lq yrfdwlrqdo uhkdelolwdwlrq 7 48 54 3 44 : 48 56 47

Phglfdo gldjqrvlv= sv|fkldwulf 53 54 44 48 4; 4; 46 5; 4;

Phglfdo uhfrpphqg1 zdlw dqg vhh :< 97 4< 86 88 94 73 6: 89

Suhglfwhg hpsor|phqw suredelolw| 9<16 8519 8718 9:15 7;18 841< 6315 7414

Qrwh= Dyhudjh fkdudfwhulvwlfv pxowlsolhg e| 4331 Wkh �uvw irxu froxpqv uhihu wr wkh rswlpdo doorfdwlrq +oW� , dw
ohyho 40k@3181 Wkh froxpq odehoohg *Doo* jlyhv wkh phdq iru wkh ixoo vdpsoh/ dqg wkh odvw irxu froxpqv surylgh
wkh phdqv dprqj wkh dfwxdo sduwlflsdqwv +(�,1 Wkh odvw urz suhvhqwv wkh dyhudjh suhglfwhg srwhqwldo hpsor|phqw
suredelolwlhv lq wkh fruuhvsrqglqj wuhdwphqw jurxsv1

Lq wkh odvw urz ri Wdeoh 719 wkh lqglylgxdoo| suhglfwhg srwhqwldo hpsor|phqw rxwfrphv duh

dyhudjhg zlwklq wkh sduwlflsdqw jurxsv dffruglqj wr wkh rswlpdo dqg wkh dfwxdo doorfdwlrq1 Wkh

suhglfwhg dyhudjh hpsor|phqw udwhv lq wkh dfwxdo sduwlflsdqw jurxsv fruuhvsrqg txlwh zhoo wr

wkh revhuyhg rxwfrphv ri Wdeoh 7141 Zkhq uh0doorfdwlqj wkh sduwlflsdqwv wr wkh surjudpphv

lq dq rswlpdo zd| vxevwdqwldo lqfuhdvhv lq wkh suhglfwhg hpsor|phqw udwhv duh dfklhyhg hyhq

iru hgxfdwlrqdo uhkdelolwdwlrq/ dv hylghqfhg iurp Wdeoh 7141 Wr vxppdul}h wklv dqdo|vlv lw lv

looxplqdwlqj wr suhglfw whqwdwlyho| wkh uh0hpsor|phqw udwh wkdw zrxog kdyh ehhq dfklhyhg kdg

doo lqglylgxdov sduwlflsdwhg lq wkhlu rswlpdo surjudpph1 Zkhq doorfdwlqj doo lqglylgxdov wr wkhlu

rswlpdo surjudpph/ li gh�qhg dw wkh 318 ohyho/ dqg doo lqglylgxdov zlwkrxw gh�qhg rswlpdo sur0

judpph udqgrpo| +zlwk htxdo suredelolw|, wr dq| surjudpph wkh suhglfwhg dyhudjh hpsor|0

phqw udwh zrxog eh 87=8(1 Li lqvwhdg wkh lqglylgxdov zlwkrxw xqdpeljxrxv rswlpdo surjudpph

duh doorfdwhg udqgrpo| wr hlwkhu Qr ru zrunsodfh uhkdelolwdwlrq wkh suhglfwhg hpsor|phqw udwh

zrxog eh 88=:(1 Wkxv/ frpsduhg wr wkh fxuuhqw vhohfwlrq surfhvv dqg wr wkh uh0hpsor|phqw

udwhv wkdw zrxog eh h{shfwhg li doo lqglylgxdov zhuh dvvljqhg wr wkh vdph surjudpph +vhh Wdeoh

715, dq lqfuhdvh lq wkh uh0hpsor|phqw udwh ri derxw <(0srlqwv vhhpv wr eh srvvleoh wkurxjk

lpsuryhg sduwlflsdqwv vhohfwlrq1

Wklv dovr doorzv wr uh0dvvhvv wkh txhvwlrq zkhwkhu hgxfdwlrqdo uhkdelolwdwlrq vkrxog eh

holplqdwhg frpsohwho|1 Li hgxfdwlrqdo uhkdelolwdwlrq zhuh qr orqjhu dydlodeoh wkh suhglfwhg

dyhudjh hpsor|phqw udwh zrxog eh 87=<(/ zkhq wkh lqglylgxdov zlwkrxw xqdpeljxrxv rswlpdo

surjudpph duh djdlq dvvljqhg udqgrpo| wr hlwkhu Qr ru zrunsodfh uhkdelolwdwlrq1 Wkxv/

57



dowkrxjk hgxfdwlrqdo uhkdelolwdwlrq lv wkh rswlpdo surjudpph iru txlwh pdq| lqglylgxdov/ wkhlu

vhfrqg0ehvw fkrlfh vhhpv qrw wr eh pxfk zruvh1

Vlplodu uhvxowv duh dovr rewdlqhg iru gl�huhqw yduldeoh dqg prphqw vshfl�fdwlrqv1 Frpsdulqj

wkh deryh ghulyhg rswlpdo doorfdwlrq +zlwk 44 srsxodwlrq prphqwv, zlwk wkh rswlpdo doorfdwlrqv

wkdw zrxog uhvxow li 4/ 9/ 49 ru 54/ uhvshfwlyho|/ srsxodwlrq prphqwv zhuh lqfoxghg/ lw lv vhhq wkdw

wkh iudfwlrq ri plvfodvvl�fdwlrq � +lq (, ehwzhhq wkh pdlq vshfl�fdwlrq dqg dq| ri wkhvh rwkhu

vshfl�fdwlrqv lv dw prvw 3=4( dw wkh 40�@31: ohyho/ dw prvw 5=7( dw wkh 319 ohyho dqg dw prvw 44(

dw wkh 318 ohyho1 Dovr frpsduhg wr wkh sdudphwulf hvwlpdwru +zlwk 3 ryhulghqwli|lqj prphqwv, wkh

qxpehu ri plvfodvvl�fdwlrqv lv orz +4=4(/ 7=4( dqg 47=4( dw wkh 31:/ 319/ 318 ohyho/ uhvshfwlyho|,1

Li wkh vhw ri 44 srsxodwlrq prphqwv lv pdlqwdlqhg exw wkh vhw ri h{sodqdwru| yduldeohv d�hfwhg

wkh hvwlpdwhg rswlpdo doorfdwlrq fkdqjh pruh pdunhgo|1 Zlwk d vhw ri 5; ru 63 yduldeohv wkh

uhvxowlqj doorfdwlrqv duh vwloo yhu| vlplodu +� ri derxw 3=8(/ derxw 8( dqg derxw 47=8( dw wkh

31:/ 319/ 318 ohyho/ uhvshfwlyho|,/ exw zkhq ohdylqj rxw uhohydqw lqirupdwlrq rq vlfnqhvv klvwru|/

gldjqrvlv/ jhrjudsklf orfdwlrq/ hwf1 +dqg uhwdlqlqj rqo| 57 yduldeohv,/ wkh plvfodvvl�fdwlrq udwhv

lqfuhdvh wr 48=;(/ 59=7( dqg doprvw 73(/ uhvshfwlyho|1 Khqfh/ ghwdlohg lqirupdwlrq pljkw eh

qhfhvvdu| wr rewdlq lqiruphg surjudpph fkrlfhv1 +Doo wdeohv duh irxqg lq wkh vxssohphqwdu|

dsshqgl{1,

Lq oljkw ri wkhvh/ udwkhu urexvw/ uhvxowv lw vhhpv dv li hgxfdwlrqdo uhkdelolwdwlrq frxog eh

derolvkhg zlwkrxw dq| kdup dqg wkdw pruh fduh vkrxog eh ghglfdwhg wr sduwlflsdqw vhohfwlrq

dqg frpsoldqfh1

8 Frqfoxvlrqv

Lq wklv sdshu d qhz vhplsdudphwulf dssurdfk wr hvwlpdwlqj rswlpdo surjudpph fkrlfhv lv

ghyhorshg/ zklfk lv edvhg rq frpelqlqj d sdudphwulf vshfl�fdwlrq iru wkh frqglwlrqdo phdq

ixqfwlrq zlwk qrqsdudphwulf hvwlpdwhv ri dyhudjh wuhdwphqw rxwfrphv1 Wkh uhvxowv ri d Prqwh

Fduor h{shulphqw lqglfdwh wkdw suhflvlrq jdlqv lq hvwlpdwlqj frqglwlrqdo srwhqwldo rxwfrphv

fdq eh dfklhyhg e| lqfoxglqj wkh qrqsdudphwulf hvwlpdwhv lqwr wkh hvwlpdwru1 Zlwk wklv

hvwlpdwru wkh rswlpdo wuhdwphqw fkrlfh dprqj Vzhglvk uhkdelolwdwlrq surjudpphv zlwk uhvshfw

wr wkh uh0lqwhjudwlrq ri orqj0whup vlfn lqwr wkh oderxu pdunhw lv dqdo|}hg1 Lw lv irxqg wkdw wkh

rswlpdo surjudpph lv qrw wkh vdph iru doo lqglylgxdov/ dqg wkdw rswlpdo fkrlfhv dqg revhuyhg

fkrlfhv riwhq gr qrw frlqflgh1 Hyhq hgxfdwlrqdo uhkdelolwdwlrq/ ghvslwh d odujh qhjdwlyh

wuhdwphqw h�hfw uhodwlyh wr doo rwkhu surjudpphv +lqfoxglqj *qr uhkdelolwdwlrq*,/ lv hvwlpdwhg

wr eh wkh rswlpdo surjudpph fkrlfh iru txlwh pdq| lqglylgxdov1 Zkhq doo lqglylgxdov duh

doorfdwhg wr wkhlu rswlpdo wuhdwphqw wkh uh0hpsor|phqw udwh lv hvwlpdwhg wr eh derxw 89(/

xs iurp wkh 79( uh0hpsor|phqw udwh revhuyhg1 Wklv lqfuhdvh lq wkh hpsor|phqw udwh frxog

qrw kdyh ehhq dfklhyhg e| doorfdwlqj doo lqglylgxdov wr wkh vdph wuhdwphqw/ h1j1 wr zrunsodfh

ru wr qr0uhkdelolwdwlrq1 Khqfh d glyhuvlw| ri gl�huhqw wuhdwphqw rswlrqv lv ydoxdeoh/ exw wkh
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srwhqwldo ehqh�wv gxh wr wdujhwhg sduwlflsdqw vhohfwlrq duh wkxv idu qhjohfwhg1 Rq wkh rwkhu

kdqg/ wkh srwhqwldo ehqh�wv ri hgxfdwlrqdo uhkdelolwdwlrq vhhp wr eh yhu| vpdoo1 Li hgxfdwlrqdo

uhkdelolwdwlrq zhuh qr orqjhu dydlodeoh wkh hvwlpdwhg pd{lpdo hpsor|phqw udwh gursv rqo|

olwwoh wr derxw 88(1

Dv d jhqhudo frqfoxvlrq lw vhhpv wkdw wkh dqdo|vlv ri wuhdwphqw h�hfw khwhurjhqhlw| lv lp0

sruwdqw/ sduwlfxoduo| iru iruzdug0orrnlqj srolf| uhfrpphqgdwlrqv1 Doorfdwlqj wkh uljkw shuvrqv

wr wkh uljkw surjudpphv pljkw eh dv lpsruwdqw dv wkh surjudpphv wkhpvhoyhv1 Wkxv d jhq0

hudo udqnlqj ri surjudpphv lqwr shuiruplqj dqg qrq0shuiruplqj pljkw eh d srru jxlgdqfh iru

srolf| lpsuryhphqwv1 Xvlqj wkh dssurdfk ghyhorshg lq wklv sdshu lw fdq eh vlpxodwhg zklfk

ryhudoo rxwfrphv pljkw eh dfklhydeoh e| fkdqjlqj wkh wuhdwphqw vhohfwlrq surfhvv dqg e| krz

pxfk wkh rswlpdo rxwfrphv pljkw fkdqjh li fhuwdlq surjudpph rswlrqv duh holplqdwhg1 Lq dq

h{0srvw frqvlghudwlrq wklv dssurdfk fdq eh xvhg wr dvvhvv wkh h!flhqf| ri wkh vhohfwlrq surfhvv

e| wkh plvpdwfk ehwzhhq dfwxdo dqg rswlpdo wuhdwphqw fkrlfh/ zklfk frxog eh xwlol}hg dv d

shuirupdqfh lqglfdwru iru prqlwrulqj dqg frxqvhoolqj djhqflhv/ ru wr dvvhvv wkh uhodwlyh phulwv

ri vhoi0vhohfwlrq yhuvxv dvvljqphqw1

Krzhyhu/ wklv dssurdfk pljkw dovr eh xvhixo lq dq h{0dqwh vhqvh dv d ghflvlrq vxssruw v|v0

whp iru ghfhqwudol}hg ghflvlrq pdnhuv/ h1j1 fdvh zrunhuv fkrrvlqj dprqj gl�huhqw wuhdwphqwv/

xqhpsor|hg fkrrvlqj ehwzhhq gl�huhqw wudlqlqj surjudpphv/ vfkrro0ohdyhuv fkrrvlqj d surihv0

vlrq1 Surylglqj wkhp zlwk ghwdlohg lqirupdwlrq derxw wkhlu h{shfwhg srwhqwldo rxwfrphv +h1j1

yld wkh lqwhuqhw, pljkw lpsuryh wkhlu surjudpph fkrlfhv/ sduwlfxoduo| li hvwlpdwhv rq d ydulhw|

ri gl�huhqw rxwfrph yduldeohv duh gholyhuhg1

D Dsshqgl{= Vzhglvk Uhkdelolwdwlrq Surjudpphv

Wklv dsshqgl{ frqwdlqv dgglwlrqdo wdeohv uhjduglqj wkh hvwlpdwlrq ri rswlpdo surjudpph

fkrlfhv1 Ixuwkhu lqirupdwlrq derxw wkh gdwd fdq eh irxqg lq Iuùolfk/ Khvkpdwl/ dqg Ohfkqhu

+5333d,1 Dgglwlrqdo uhvxowv ri dowhuqdwlyh vshfl�fdwlrqv duh dydlodeoh lq wkh vxssohphqwdu|

dsshqgl{ rq zzz1pdunxviurholfk1gh1 Lq Wdeoh D14 wkh revhuyhg wuhdwphqw rxwfrphv dqg wkh

qrqsdudphwulfdoo| hvwlpdwhg frxqwhuidfwxdo srwhqwldo rxwfrphv iru wkh qrq0sduwlflsdqwv duh

glvsod|hg iru wkh 44 srsxodwlrqv xvhg lq wkh JPP hvwlpdwru lq Vhfwlrq 71 Wkh hqwu| lq wkh

vhfrqg urz2wklug froxpq lqglfdwhv wkdw dprqj wkh 6835 sduwlflsdqwv lq Qr uhkdelolwdwlrq

d hpsor|phqw udwh ri 7;16( zdv revhuyhg/ zkloh lw zdv 7<1;( dprqj wkh sduwlflsdqwv lq

Qr uhkdelolwdwlrq djhg 79088 |hduv1 Lq wkh irxuwk froxpq wkh h{shfwhg srwhqwldo rxwfrph

iru Qr uhkdelolwdwlrq iru wkrvh zkr kdg qrw sduwlflsdwhg lq Qr uhkdelolwdwlrq lv jlyhq iru

wkh gl�huhqw vxesrsxodwlrqv1 Iru lqvwdqfh/ wkh frxqwhuidfwxdo hpsor|phqw udwh iru Qr

uhkdelolwdwlrq lv 7418( iru wkh 79088 |hduv rog zkr sduwlflsdwhg lq zrunsodfh/ hgxfdwlrqdo ru

phglfdo uhkdelolwdwlrq1 Wkhvh phdq frxqwhuidfwxdo rxwfrphv duh hvwlpdwhg vhsdudwho| iru hdfk

srsxodwlrq e| VJ pdwfklqj +Iuùolfk 5333, zlwk wkh edqgzlgwk ydoxh fkrvhq e| ohdvw0vtxduhv
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furvv0ydolgdwlrq iurp wkh edqgzlgwk julg i3=35> 3=37> ==> 4j1
Wkhvh hvwlpdwhv surylgh vrph lqglfdwlrqv derxw khwhurjhqhrxv uhvsrqvh dprqj lqglylgxdov=

Zkhuhdv wkh uh0hpsor|phqw udwh dffruglqj wr Qr uhkdelolwdwlrq lv dv kljk dv 8519( dprqj

wkrvh sduwlflsdqwv zkr kdg suhylrxvo| ehhq vlfn iru ohvv wkdq 48 gd|v/ lw lv hvwlpdwhg wr eh

rqo| 6518( dprqj wkrvh rffxslhg lq djulfxowxuh zkr glg qrw sduwlflsdwh lq Qr uhkdelolwdwlrq1

Uhjduglqj hgxfdwlrqdo uhkdelolwdwlrq/ rqo| 5315( ri wkh sduwlflsdqwv zlwk sv|fkldwulf sureohpv

ehfrph lpphgldwho| uh0hpsor|hg/ zkhuhdv d frxqwhuidfwxdo uh0hpsor|phqw udwh ri deryh 6;(

lv suhglfwhg iru wkh qrq0sduwlflsdqwv zkr kdg suhylrxvo| ehhq vlfn iru ohvv wkdq 48 gd|v ru

zkr olyh lq wkh Çoyveruj1 Jhqhudoo|/ wkh sduwlflsdqwv lq Qr dqg lq zrunsodfh uhkdelolwdwlrq

vhhp wr hqmr| ehwwhu uh0hpsor|phqw fkdqfhv wkdq wkh sduwlflsdqwv lq hgxfdwlrqdo ru phglfdo

uhkdelolwdwlrq luuhvshfwlyh ri wkh wuhdwphqw uhfhlyhg/ vlqfh wkhlu revhuyhg rxwfrphv duh lq doo

vxesrsxodwlrqv kljkhu wkdq wkh fruuhvsrqglqj frxqwhuidfwxdo rxwfrph iru wkh qrq0sduwlflsdqwv1

Iru phglfdo uhkdelolwdwlrq/ rq wkh rwkhu kdqg/ wklv uhodwlrqvkls lv lq prvw fdvhv lqyhuvh1 Ghvslwh

wkhvh lqglfdwlrqv ri khwhurjhqhlw|/ hgxfdwlrqdo uhkdelolwdwlrq dsshduv qhyhuwkhohvv lq doprvw doo

fdvhv dv wkh zruvw surjudpph1

Wdeoh D14= Revhuyhg rxwfrphv dqg hvwlpdwhg frxqwhuidfwxdo rxwfrphv iru wkh 44 srsxodwlrqv

H\ � aH\ � H\ ` aH\ ` H\ . aH\ . H\� aH\�

+Vxe,Srsxodwlrq rev G@Q G9@Q G@Z G9@Z G@H G9@H G@P G9@P

Doo 95;: 7;16 7619 8517 7715 5;1< 6614 7318 7415

Djh 79088 |hduv 5687 7<1; 7418 8913 831; 541: 531< 6;19 6<16

Rffx lq djulfxowxuh 4<54 6;18 6518 8318 751: 5917 6613 631< 5<18

Suhylrxv vlfnqhvv ? 48g 6:58 8519 7:13 8:17 7:15 671: 6;16 7:14 7:16

Suhylrxv vlfnqhvv A 93g 46:7 6916 681< 7719 6<19 561; 5:1; 5:13 5914

Qr suhylrxv YU sduwlflsdwlrq 8944 7<1: 7816 8616 771; 5<19 6516 751: 751<

Frxqw|= Çoyveruj 4;5< 7:15 6<1: 8918 7<18 651; 6;19 641; 681:

Frxqw|= Yçupodqg 47:3 7914 771: 7<18 7418 5;16 5;15 6<1; 761<

Vlfnqhvv lq 4<<52<6 5536 7;19 7519 8719 7:1: 631; 5;1; 7414 7318

Gldjqrvlv= sv|fkldwulf 4435 7419 6914 7:19 6;1: 5315 5416 6319 6618

Vlfnqhvv uhjlvwhuhg e| 8374 8318 7916 8719 7:14 5<17 6813 7519 7513

khdowk fduh fhqwuh2krvslwdo
Qrwh= rev @ Qxpehu ri revhuydwlrqv lq hdfk vxesrsxodwlrq> .dt �J�( ' �Jo/ .dt`Jo&�( ' `Jo&o/ .dt ._��( '

._�o/ .dt�e_�( ' �e_o duh wkh dyhudjh revhuyhg hpsor|phqw udwhv dprqj wkh uhvshfwlyh sduwlflsdqwv> 	.dt �J�( �'
�Jo/ 	.dt`Jo&�( �' `Jo&o/ 	.dt ._��( �' ._�o/ 	.dt�e_�( �' �e_o duh wkh frxqwhuidfwxdo hpsor|phqw udwhv dprqj
wkh uhvshfwlyh qrq0sduwlflsdqwv/ hvwlpdwhg e| VJ surshqvlw| vfruh pdwfklqj1 YU phdqv yrfdwlrqdo uhkdelolwdwlrq +@
zrunsodfh dqg hgxfdwlrqdo uhkdelolwdwlrq,1 Wkh edqgzlgwk ydoxhv vhohfwhg e| furvv0ydolgdwlrq iru wkh hvwlpdwlrq ri
wkh t �J srwhqwldo rxwfrph iru wkh ydulrxv vxesrsxodwlrqv duh= 3149/ 3153/ 3149/ 3143/ 318;/ 3193/ 3149/ 3149/ 316;/ 3147/
4133/ uhvshfwlyho|1 Iru wkh hvwlpdwlrq ri t`Jo& wkh edqgzlgwkv duh= 3139/ 4133/ 4133/ 3147/ 4133/ 3197/ 3139/ 3139/ 4133/
3139/ 4133> iru t ._�= 4133/ 3147/ 3155/ 3147/ 4133/ 4133/ 31;3/ 3183/ 3145/ 4133/ 3177> dqg iru t�e_= 3195/ 3183/ 3139/
3143/ 31:7/ 3137/ 4133/ 318;/ 31:;/ 3179/ 31991
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Wdeoh D15= Dyhudjh fkdudfwhulvwlfv lq wuhdwphqw jurxsv dffruglqj wr rswlpdo dqg dfwxdo doorfdwlrq

Yduldeoh uW� @ Doo G� @

Q Z H P Q Z H P

Djh= 4;068 |hduv 45 53 8< 85 65 64 67 6: 64

79088 |hduv 73 95 43 63 6: 74 64 65 69

Jhqghu= pdoh 89 69 7; 77 78 78 78 79 79

Flwl}hqvkls= Vzhglvk eruq ;8 ;; ;6 ;: ;9 ;9 ;; <3 ;6

Hpsor|phqw vwdwxv= xqhpsor|hg 5 5: 7: 5 4< 53 < 65 54

Lqfrph +lq VHN24333, 417 415 417 414 416 416 416 416 416

Oderxu pdunhw srvlwlrq= eoxh froodu/ orz hgxfdwhg 69 8: 6: 83 78 75 85 7: 7:

eoxh froodu/ kljk hgxfdwhg 76 < 4< 4: 53 53 56 56 53

zklwh froodu 4; 56 57 59 56 59 53 49 54

Rffxsdwlrq lq= khdowk fduh 8 : 53 ; 43 < 44 43 44

ydulrxv vflhqfhv 5: 63 45 6; 5; 63 58 58 58

pdqxidfwxulqj 84 56 56 6; 65 63 6; 65 65

Suhylrxv vlfnqhvv gd|v 64093 gd|v 48 44 3 : 43 < < 43 44

+lq odvw 9 prqwkv,= A 93 gd|v 4< 65 58 8 55 53 57 68 55

Sulru sduwlflsdwlrq lq yrfdwlrqdo uhkdelolwdwlrq 7 48 54 3 44 : 48 56 47

Frxqw|= Erkxvoçq 65 54 5: 4< 58 5: 4: 57 63

Çoyverujvoçq 59 6; 75 ; 5< 65 75 65 43

Yçupodqgvoçq 54 4: 55 74 56 56 5< 5< 4;

Frppxqlw| w|sh= xuedq 2 vxexuedq uhjlrq 6: 56 56 46 59 64 4: 54 54

pdmru 2 plggoh odujh flw| 46 48 45 43 47 46 44 44 54

lqgxvwuldo flw| < 4; 47 8 45 43 47 44 49

Xqhpsor|phqw udwh +lq (, 917 :13 915 917 918 918 919 91: 919

Vlfnqhvv uhjlvwudwlrq e| sv|fk12vrfldo phg1 fhqwuh < 8 8 47 ; : 9 47 43

sulydwh ru rwkhu 9 < 48 54 45 44 46 46 44

Vlfnqhvv ghjuhh= 433( vlfn ohdyh <7 <5 ;; 95 ;9 ;7 <5 <4 ;9

Phglfdo gldjqrvlv= sv|fkldwulf 53 54 44 48 4; 4; 46 5; 4;

pxvfxorvnhohwdo 73 79 78 7; 77 6< 84 77 84

lqmxulhv 5; 9 4; : 47 48 48 44 45

rwkhu 7 55 4< 49 48 4; 46 43 45

frqwlqxhg rq qh{w sdjh

5;



Yduldeoh uW� @ Doo G� @

Q Z H P Q Z H P

Fdvh dvvhvvhg e|= wkh hpsor|hu 5; 63 48 46 56 4: 73 58 58

lqvxudqfh r!fh 47 56 56 7 49 46 49 66 55

LR rq ehkdoi ri hpsor|hu 44 < 9 56 44 ; 47 46 4:

qrw qhhghg 54 46 5; 7< 59 69 43 < 49

Phglfdo zdlw dqg vhh :< 97 4< 86 88 94 73 6: 89

uhfrpphqgdwlrq YU qhhghg dqg gh�qhg 43 5: 75 65 59 47 7: 88 67

Fdvh zrunhu uhfrpp1= YU qhhghg dqg gh�qhg 44 84 6< 68 65 4: 96 95 6;

Phglfdo uhdvrqv suhyhqwhg YU 68 53 5: 48 58 56 55 56 65

Phg1 ) fdvh zrunhu uhf1 YU qhhghg dqg gh�qhg 43 48 5< 58 4< < 68 77 58

Qrwh= Dyhudjh fkdudfwhulvwlfv pxowlsolhg e| 433 +h{fhsw lqfrph,1 Wkh �uvw irxu froxpqv uhihu wr wkh rswlpdo
doorfdwlrq +oW� , dw ohyho �3 k ' f�D1 Wkh froxpq odehoohg *Doo* jlyhv wkh phdq iru wkh ixoo vdpsoh/ dqg wkh odvw
irxu froxpqv surylgh wkh phdqv dprqj wkh dfwxdo sduwlflsdqwv +(�,1 YU vwdqgv iru yrfdwlrq uhkdelolwdwlrq/
uhf1 phdqv uhfrpphqgdwlrq1

Uhihuhqfhv

Dowrqml/ M1/ dqg O1 Vhjdo +4<<9,= �Vpdoo Vdpsoh Eldv lq JPP Hvwlpdwlrq ri Fryduldqfh Vwuxfwxuhv/�

Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ 47/ 686�6991

Dqjulvw/ M1 +4<<;,= �Hvwlpdwlqj Oderxu Pdunhw Lpsdfw ri Yroxqwdu| Plolwdu| Vhuylfh xvlqj Vrfldo

Vhfxulw| Gdwd/� Hfrqrphwulfd/ 99/ 57<�5;;1

Dqjulvw/ M1/ J1 Lpehqv/ dqg G1 Uxelq +4<<9,= �Lghqwl�fdwlrq ri Fdxvdo H�hfwv xvlqj Lqvwuxphqwdo

Yduldeohv/� Mrxuqdo ri Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ <4/ 777�7:5 +zlwk glvfxvvlrq,1

Dqjulvw/ M1/ dqg D1 Nuxhjhu +4<<<,= �Hpslulfdo Vwudwhjlhv lq Oderu Hfrqrplfv/� lq Wkh Kdqgerrn

ri Oderu Hfrqrplfv/ hg1 e| R1 Dvkhqihowhu/ dqg G1 Fdug/ ss1 45::�46991 Qruwk0Kroodqg/ Qhz \run1

Edfn/ N1/ dqg G1 Eurzq +4<<6,= �Lpsolhg Suredelolwlhv lq JPP Hvwlpdwruv/� Hfrqrphwulfd/ 94/

<:4�<:91

Ehujhu/ P1/ G1 Eodfn/ dqg M1 Vplwk +5334,= �Hydoxdwlqj Sur�olqj dv d Phdqv ri Doorfdwlqj Jry0

huqphqw Vhuylfhv/� lq Hfrqrphwulf Hydoxdwlrq ri Oderxu Pdunhw Srolflhv/ hg1 e| P1 Ohfkqhu/ dqg

I1 Sihl�hu/ ss1 8<�;71 Sk|vlfd2Vsulqjhu/ Khlghoehuj1

Emùunodqg/ D1/ dqg U1 Priilww +4<;:,= �Hvwlpdwlrq ri Zdjh Jdlqv dqg Zhoiduh Jdlqv lq Vhoi0

Vhohfwlrq Prghov/� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ 9</ 75�7<1

Eodfn/ G1/ M1 Vplwk/ P1 Ehujhu/ dqg E1 Qrho +4<<<,= �Lv wkh Wkuhdw ri Wudlqlqj pruh H�hfwlyh

wkdq Wudlqlqj lwvhoiB/� Xqlyhuvlw| ri Zhvwhuq Rqwdulr/ Ghsduwphqw ri Hfrqrplfv Zrunlqj Sdshuv/

<<461

Eorrp/ K1/ O1 Ruu/ V1 Ehoo/ J1 Fdyh/ I1 Grrolwwoh/ Z1 Olq/ dqg M1 Erv +4<<:,= �Wkh Ehqh�wv

dqg Frvwv ri MWSD Wlwoh LL0D Surjudpv= Nh| Ilqglqjv iurp wkh Qdwlrqdo Mre Wudlqlqj Sduwqhuvkls

Dfw Vwxg|/� Mrxuqdo ri Kxpdq Uhvrxufhv/ 65/ 87<�8:91

5<



Eurgdw|/ W1/ E1 Fuìsrq/ dqg G1 Irxjëuh +5334,= �Xvlqj pdwfklqj hvwlpdwruv wr hydoxdwh dowhuqd0

wlyh |rxwk hpsor|phqw surjudpphv= Hylghqfh iurp Iudqfh/ 4<;904<;;/� lq Hfrqrphwulf Hydoxdwlrq ri

Oderxu Pdunhw Srolflhv/ hg1 e| P1 Ohfkqhu/ dqg I1 Sihl�hu/ ss1 ;8�4571 Sk|vlfd2Vsulqjhu/ Khlghoehuj1

Eurzq/ E1/ dqg Z1 Qhzh| +5334,= �JPP/ H!flhqw Errwvwudsslqj/ dqg Lpsuryhg Lqihuhqfh/� xq0

sxeolvkhg pdqxvfulsw/ Ulfh Xqlyhuvlw| dqg PLW1

Eurzq/ E1/ Z1 Qhzh|/ dqg V1 Pd| +5334,= �Errwvwudsslqj zlwk Prphqw Uhvwulfwlrqv/� xqsxeolvkhg

pdqxvfulsw/ Ulfh Xqlyhuvlw| dqg PLW1

Exuqvlgh/ F1/ dqg P1 Hlfkhqedxp +4<<9,= �Vpdoo Vdpsoh Surshuwlhv ri Jhqhudol}hg Phwkrg ri

Prphqwv edvhg Zdog Whvwv/� Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ 47/ 5<7�63;1

Froslwwv/ W1 +4<<<,= �Wdujhwlqj Uhhpsor|phqw Vhuylfhv lq Fdqdgd= Wkh Vhuylfh dqg Rxwfrph Phdvxuh0

phqw V|vwhp +VRPV, H{shulhqfh/� plphr/ Ghsduwphqw ri Kxpdq Uhvrxufhv Ghyhorsphqw/ Rwwdzd/

Fdqdgd1

gh Nrqlqj/ M1 +4<<<,= �Wkh fkdqfh0phwhu= Phdvxulqj wkh Lqglylgxdo Fkdqfh ri Orqj0whup Xqhpsor|0

phqw/� Qhwkhuodqgv Hfrqrplf Lqvwlwxwh/ Urwwhugdp1

Ghkhmld/ U1 +4<<<,= �Surjudp Hydoxdwlrq dv d Ghflvlrq Sureohp/� QEHU zrunlqj sdshu1

Ghkhmld/ U1/ dqg V1 Zdked +4<<<,= �Fdxvdo H�hfwv lq Qrq0h{shulphqwdo Vwxglhv= Uhhydoxdwlqj wkh

Hydoxdwlrq ri Wudlqlqj Surjudpphv/� Mrxuqdo ri Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ <7/ 4386�43951

GRO +4<<<,= Hydoxdwlrq ri Zrunhu Sur�olqj dqg Uhhpsor|phqw Vhuylfhv Srolf| Zrunjurxs= Ilqdo Uh0

sruw dqg Uhfrpphqgdwlrqv1 X1V1 Ghsduwphqw ri Oderu/ Hpsor|phqw dqg Wudlqlqj Dgplqlvwudwlrq/

Zdvklqjwrq G1F1

Hehuwv/ U1 +4<<;,= �Wkh Xvh ri Sur�olqj wr Wdujhw Vhuylfhv lq Vwdwh Zhoiduh0wr0Zrun Surjudpv= Dq

H{dpsoh ri Surfhvv dqg Lpsohphqwdwlrq/� Z1H1 Xsmrkq Lqvwlwxwh iru Hpsor|phqw Uhvhudfk Zrunlqj

Sdshu/ <;0851

Hehuwv/ U1/ dqg F1 R*Ohdu| +4<<<,= �D Iurqwolqh Ghflvlrq Vxssruw V|vwhp iru Rqh0Vwrs Fduhhu

Fhqwhuv/� plphr/ Z1H1 Xsmrkq Lqvwlwxwh iru Hpsor|phqw Uhvhudfk1

Idq/ M1 +4<<5,= �Ghvljq0dgdswlyh Qrqsdudphwulf Uhjuhvvlrq/� Mrxuqdo ri Dphulfdq Vwdwlvwlfdo Dvvrfld0

wlrq/ ;:/ <<;�43371

Iuùolfk/ P1 +5333,= �Qrqsdudphwulf Fryduldwh Dgmxvwphqw= Sdlu0pdwfklqj yhuvxv Orfdo Sro|qrpldo

Pdwfklqj/� Glvfxvvlrq Sdshu/ Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlwçw Vw1 Jdoohq/ 533304:1

Iuùolfk/ P1/ D1 Khvkpdwl/ dqg P1 Ohfkqhu +5333d,= �D Plfurhfrqrphwulf Hydoxdwlrq ri Uhkdelo0

lwdwlrq ri Orqj0whup Vlfnqhvv lq Vzhghq/� Glvfxvvlrq Sdshu/ Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlwçw

Vw1 Jdoohq/ 53330371

+5333e,= �Plnurùnrqrphwulvfkh Hydoxlhuxqj ehuxiveh}rjhqhu Uhkdelolwdwlrq lq Vfkzhghq/�

Vfkzhl}hulvfkh ]hlwvfkuliw i u Yronvzluwvfkdiw xqg Vwdwlvwln/ 469/ 766�7941

Jhuilq/ P1/ dqg P1 Ohfkqhu +5333,= �Plfurhfrqrphwulf Hydoxdwlrq ri wkh Dfwlyh Oderxu Pdunhw

Srolf| lq Vzlw}huodqg/� Glvfxvvlrq Sdshu/ Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlwçw Vw1 Jdoohq/ 53330431
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Kdoo/ S1/ dqg M1 Krurzlw} +4<<9,= �Errwvwuds Fulwlfdo Ydoxhv iru Whvwv edvhg rq Jhqhudol}hg0Phwkrg0

ri0Prphqwv Hvwlpdwruv/� Hfrqrphwulfd/ 97/ ;<4�<491

Kdqvhq/ O1 +4<;5,= �Odujh Vdpsoh Surshuwlhv ri Jhqhudol}hg Phwkrg ri Prphqw Hvwlpdwruv/� Hfrqr0

phwulfd/ 83/ 435<�43871

Kçugoh/ Z1 +4<<4,= Dssolhg Qrqsdudphwulf Uhjuhvvlrq1 Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh1

Kdvwlh/ W1/ dqg F1 Ordghu +4<<5,= �Orfdo Uhjuhvvlrq1 Dxwrpdwlf Nhuqho Fdushqwu|/� Vwdwlvwlfdo

Vflhqfh/ ;/ 453�4761

Khfnpdq/ M1 +4<<3,= �Ydulhwlhv ri Vhohfwlrq Eldv/� Dphulfdq Hfrqrplf Uhylhz/ Sdshuv dqg Surfhhglqjv/

;3/ 646�64;1

Khfnpdq/ M1/ K1 Lfklpxud/ dqg S1 Wrgg +4<<;,= �Pdwfklqj dv dq Hfrqrphwulf Hydoxdwlrq Hvwlpd0

wru/� Uhylhz ri Hfrqrplf Vwxglhv/ 98/ 594�5<71

Khfnpdq/ M1/ U1 OdOrqgh/ dqg M1 Vplwk +4<<<,= �Wkh Hfrqrplfv dqg Hfrqrphwulfv ri Dfwlyh Oderxu

Pdunhw Surjudpv/� lq Wkh Kdqgerrn ri Oderu Hfrqrplfv/ hg1 e| R1 Dvkhqihowhu/ dqg G1 Fdug/ ss1

4;98�53<:1 Qruwk0Kroodqg/ Qhz \run1

Khfnpdq/ M1/ dqg U1 Uree +4<;8,= �Dowhuqdwlyh Phwkrgv iru Hydoxdwlqj wkh Lpsdfw ri Lqwhuyhq0

wlrqv/� lq Orqjlwxglqdo Dqdo|vlv ri Oderxu Pdunhw Gdwd/ hg1 e| M1 Khfnpdq/ dqg E1 Vlqjhu1 Fdpeulgjh

Xqlyhuvlw| Suhvv/ Fdpeulgjh1

Khfnpdq/ M1/ M1 Vplwk/ dqg Q1 Fohphqwv +4<<:,= �Pdnlqj wkh Prvw rxw ri Surjudpph Hydoxdwlrqv

dqg Vrfldo H{shulphqwv= Dffrxqwlqj iru Khwhurjhqhlw| lq Surjudpph Lpsdfwv/� Uhylhz ri Hfrqrplf

Vwxglhv/ 97/ 7;:�8681

Khfnpdq/ M1/ dqg H1 Y|wodflo +4<<<,= �Orfdo Lqvwuxphqwdo Yduldeohv dqg Odwhqw Yduldeoh Prghov iru

Lghqwli|lqj dqg Erxqglqj Wuhdwphqw H�hfwv/� Surfhhglqjv Qdwlrqdo Dfdghplf Vflhqfhv XVD/ Hfrqrplf

Vflhqfhv/ <9/ 7:63�7:671

Kruudfh/ Z1/ dqg S1 Vfkplgw +5333,= �Pxowlsoh Frpsdulvrqv zlwk wkh Ehvw/ zlwk Hfrqrplf Dssol0

fdwlrqv/� Mrxuqdo ri Dssolhg Hfrqrphwulfv/ 48/ 4�591

Kvx/ M1 +4<<9,= Pxowlsoh Frpsdulvrqv= Wkhru| dqg Phwkrgv/ yro1 41 Fkdspdq dqg Kdoo/ Orqgrq1

Lpehqv/ J1 +5333,= �Wkh Uroh ri wkh Surshqvlw| Vfruh lq Hvwlpdwlqj Grvh0Uhvsrqvh Ixqfwlrqv/� Elr0

phwulnd/ ;:/ :39�:431

Lpehqv/ J1/ dqg M1 Dqjulvw +4<<7,= �Lghqwl�fdwlrq dqg Hvwlpdwlrq ri Orfdo Dyhudjh Wuhdwphqw Hi0

ihfwv/� Hfrqrphwulfd/ 95/ 79:�7:81

Lpehqv/ J1/ U1 Vsdg|/ dqg S1 Mrkqvrq +4<<;,= �Lqirupdwlrq wkhruhwlf dssurdfkhv wr lqihuhqfh lq

prphqw frqglwlrq prghov/� Hfrqrphwulfd/ 99/ 666�68:1

Lqnpdqq/ M1 +5334,= Frqglwlrqdo Prphqw Hvwlpdwlrq ri Qrqolqhdu Htxdwlrq V|vwhpv1 Vsulqjhu Yhuodj/

Ehuolq1

Mdodq/ M1/ dqg P1 Udydoolrq +5335,= �Hvwlpdwlqj wkh Ehqh�w Lqflghqfh ri dq Dqwlsryhuw| Surjudp

e| Surshqvlw| Vfruh Pdwfklqj/� Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ iruwfrplqj1
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Ohfkqhu/ P1 +4<<<,= �Hduqlqjv dqg Hpsor|phqw H�hfwv ri Frqwlqxrxv R�0wkh0Mre Wudlqlqj lq Hdvw

Jhupdq| diwhu Xql�fdwlrq/� Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ 4:/ :7�<31

+5333,= �Dq Hydoxdwlrq ri Sxeolf Vhfwru Vsrqvruhg Frqwlqxrxv Yrfdwlrqdo Wudlqlqj Surjudpv

lq Hdvw Jhupdq|/� Mrxuqdo ri Kxpdq Uhvrxufhv/ 68/ 67:�6:81

+5334,= �Lghqwl�fdwlrq dqg Hvwlpdwlrq ri Fdxvdo H�hfwv ri Pxowlsoh Wuhdwphqwv xqghu wkh

Frqglwlrqdo Lqghshqghqfh Dvvxpswlrq/� lq Hfrqrphwulf Hydoxdwlrq ri Oderxu Pdunhw Srolflhv/ hg1 e|

P1 Ohfkqhu/ dqg I1 Sihl�hu/ ss1 76�8;1 Sk|vlfd2Vsulqjhu/ Khlghoehuj1

Pdqvnl/ F1 +4<<6,= �Wkh Vhohfwlrq Sureohp lq Hfrqrphwulfv dqg Vwdwlvwlfv/� lq Kdqgerrn ri Vwdwlvwlfv/

hg1 e| J1 Pdggdod/ F1 Udr/ dqg K1 Ylqrg1 Hovhylhu Vflhqfh Sxeolvkhuv1

+4<<:,= �Prqrwrqh Wuhdwphqw Uhvsrqvh/� Hfrqrphwulfd/ 98/ 4644�46671

+5333d,= �Lghqwl�fdwlrq Sureohpv dqg Ghflvlrqv xqghu Dpeljxlw|= Hpslulfdo Dqdo|vlv ri Wuhdw0

phqw Uhvsrqvh dqg Qrupdwlyh Dqdo|vlv ri Wuhdwphqw Fkrlfh/� Mrxuqdo ri Hfrqrphwulfv/ <8/ 748�7751

+5333e,= �Xvlqj Vwxglhv ri Wuhdwphqw Uhvsrqvh wr Lqirup Wuhdwphqw Fkrlfh lq Khwhurjhqhrxv

Srsxodwlrqv/� QEHU/ Whfkqlfdo Zrunlqj Sdshu/ 5961

+5334,= �Ghvljqlqj Surjudpv iru Khwhurjhqhrxv Srsxodwlrqv= Wkh Ydoxh ri Fryduldwh Lqirupd0

wlrq/� Dphulfdq Hfrqrplf Uhylhz/ Sdshuv dqg Surfhhglqjv/ <4/ 436�4391

Prku/ O1 +4<<<,= �Wkh Lpsdfw Sur�oh Dssurdfk wr Srolf| Phulw/� Hydoxdwlrq Uhylhz/ 56/ 545�57<1

RHFG +4<<;,= �Wkh Hduo| Lghqwl�fdwlrq ri Mrevhhnhuv zkr duh dw Juhdwhvw Ulvn ri Orqj0whup Xqhp0

sor|phqw lq Dxvwudold/� lq Hduo| Lghqwl�fdwlrq ri Mrevhhnhuv dw Ulvn ri Orqj0whup Xqhpsor|phqw= Wkh

Uroh ri Sur�olqj/ ss1 64�941 RHFG Surfhhglqjv/ Sdulv1

Sxkdql/ S1 +4<<<,= Hydoxdwlqj Dfwlyh Oderxu Pdunhw Srolflhv= Hpslulfdo Hylghqfh iru Srodqg gxulqj

Wudqvlwlrq1 Sk|vlfd/ Khlghoehuj1

Urvhqedxp/ S1/ dqg G1 Uxelq +4<;6,= �Wkh Fhqwudo Uroh ri wkh Surshqvlw| Vfruh lq Revhuydwlrqdo

Vwxglhv iru Fdxvdo H�hfwv/� Elrphwulnd/ :3/ 74�881

Ur|/ D1 +4<84,= �Vrph Wkrxjkwv rq wkh Glvwulexwlrq ri Hduqlqjv/� R{irug Hfrqrplf Sdshuv/ 6/ 468�4791

Uxelq/ G1 +4<:7,= �Hvwlpdwlqj Fdxvdo H�hfwv ri Wuhdwphqwv lq Udqgrpl}hg dqg Qrqudqgrpl}hg Vwxg0

lhv/� Mrxuqdo ri Hgxfdwlrqdo Sv|fkrorj|/ 99/ 9;;�:341

Vhlihuw/ E1/ dqg W1 Jdvvhu +4<<9,= �Ilqlwh0Vdpsoh Yduldqfh ri Orfdo Sro|qrpldov= Dqdo|vlv dqg

Vroxwlrqv/� Mrxuqdo ri Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ <4/ 59:�5:81

+5333,= �Gdwd Dgdswlyh Ulgjlqj lq Orfdo Sro|qrpldo Uhjuhvvlrq/� Mrxuqdo ri Frpsxwdwlrqdo

dqg Judsklfdo Vwdwlvwlfv/ <1

Zdog/ D1 +4<83,= Vwdwlvwlfdo Ghflvlrq Ixqfwlrqv1 Zloh|/ Qhz \run1
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