
Frpphqw rq �Oderudwru| H{shulphqwv

zlwk dq H{shfwdwlrqdo Skloolsv Fxuyh/�

e| Mdvplqd Dulirylf dqg Wkrpdv M1

Vdujhqw1

Mdphv Exoodug�

Uhvhdufk Ghsduwphqw
Ihghudo Uhvhuyh Edqn ri Vw1 Orxlv

Ghfhpehu 4:/ 5334|

�
Uhvhdufk Ghsduwphqw/ Ihghudo Uhvhuyh Edqn ri Vw1 Orxlv/ 744 Orfxvw Vwuhhw/ Vw1 Orxlv/

PR 96435/ XVD1 Whohskrqh= +647, 7770;8:91 Id{= +647, 7770;:641 Hpdlo= exoodugCvwov1iue1ruj1
Zhe sdjh= zzz1vwov1iue1ruj2uhvhdufk2hfrq2exoodug2

�

Wkhvh frpphqwv zhuh lqlwldoo| suhsduhg dv sduw ri d frqihuhqfh rq �Wkh Ruljlqv dqg Hyrox0
wlrq ri Fhqwudo Edqnlqj/� vsrqvruhg e| wkh Fhqwudo Edqn Lqvwlwxwh dw wkh Ihghudo Uhvhuyh Edqn
ri Fohyhodqg/ Pd| 54 dqg 55/ 53341



41 Oderudwru| h{shulphqwv lq pdfurhfrqrplf hqylurqphqwv

H{shulphqwv olnh wkh rqhv xqghuwdnhq lq wklv sdshu duh uduh1 Wkh frqyhqwlrqdo zlv0

grp kdv ehhq wkdw frqwuroohg oderudwru| hqylurqphqwv duh lqihdvleoh iru pdfurhfr0

qrplf txhvwlrqv/ vlqfh zh duh dwwhpswlqj wr xqghuvwdqg krz d yhu| odujh qxpehu

ri lqglylgxdo krxvhkrogv dqg �upv lqwhudfw wr surgxfh wkh sulfhv dqg txdqwlwlhv zh

revhuyh lq wkh gdwd1 Zkloh wklv frqyhqwlrqdo zlvgrp lv/ ri frxuvh/ wuxh dw vrph

ohyho/ wkhuh lv pruh wr wkh vwru|1 Wkhuh duh jrrg uhdvrqv wr wdnh h{shulphqwdo

pdfurhfrqrplfv yhu| vhulrxvo|1 Pdlqo|/ zh qhhg wr rewdlq oderudwru| frq�upd0

wlrq ri suhglfwlrqv iurp vlpsoh prghov ehiruh zh fdq krsh wr fruuhfwo| lqihu zkdw

irufhv duh dw zrun lq odujh/ lqgxvwuldol}hg hfrqrplhv1

Zh hfrqrplvwv riwhq zulwh grzq vlpsoh prghov lq dq h�ruw wr jhw vrph fruh

hfrqrplf lqwxlwlrq frqfhuqlqj wrslfv ri lqwhuhvw1 Wkh olwhudwxuh ehjxq e| N|godqg

dqg Suhvfrww +4<::, dqg frqwlqxhg e| Eduur dqg Jrugrq +4<;6,/ Urjr� +4<;8,/

Zdovk +4<<8, dqg pdq| rwkhuv lv rqh rxwvwdqglqj h{dpsoh1 Lq wkhvh vlpsoh prg0

hov/ zh suhvxph wr nqrz krz kxpdq ehlqjv frqiurqwhg zlwk wkh hqylurqphqwv zh

frqvwuxfw zrxog dfw1 Oderudwru| h{shulphqwv fdq khos xv wr xqghuvwdqg zkhwkhu

vxfk suhvxpswlrqv duh zduudqwhg ru qrw1 Dqg/ lq idfw/ wkh fxuuhqw sdshu fdoov

wkrvh suhvxpswlrqv lqwr txhvwlrq1

Wkh olwhudwxuh ehjxq e| N|godqg dqg Suhvfrww +4<::, lv shukdsv wkh prvw

lq xhqwldo iru fhqwudo edqnhuv gxulqj wkh odvw 58 |hduv1 Lw surylghv wkh ohdglqj

h{sodqdwlrq ri zk| wkhuh lv vr pxfk lq dwlrq dprqj wkh lqgxvwuldol}hg frxqwulhv

ri wkh zruog wrgd|1 Wkh zrug �fuhglelolw|� uroov r� ri wkh wrqjxhv ri vhhplqjo|

hyhu|rqh frqqhfwhg zlwk prqhwdu| srolf|pdnlqj1 Lq wklv olwhudwxuh/ wkh suhvxps0

wlrq wkdw wkh hfrqrp|*v sduwlflsdqwv zrxog frruglqdwh rq wkh wlph0frqvlvwhqw/ kljk

lq dwlrq/ Qdvk htxloleulxp ri wkh prgho kdv ehhq doprvw d{lrpdwlf1 Rqo| wkh uh0

fhqw fkdoohqjhv ri Fkr dqg Pdwvxl +4<<8/ 4<<<,/ Vdujhqw +4<<<,/ dqg/ ohvv irupdoo|/

PfFdooxp +4<<8, dqg Eolqghu +4<<;, kdyh hyhq txhvwlrqhg wklv dvvxpswlrq1 Wkdw

lv zk| wkh fxuuhqw sdshu surylghv vxfk dq lpsruwdqw vhuylfh= Wkh pdlq �qglqj lv

wkdw wkh Qdvk htxloleulxp lv qrw frqvlvwhqwo| vxvwdlqhg lq wkh oderudwru|1 Zkdw
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lv vxvwdlqdeoh/ dqg krz wr lqwhusuhw lw/ suhvhqwv xv zlwk d fkdoohqjh1

51 Wkuhh wkhrulhv

Wkh hqylurqphqw frqvlghuhg lq wklv sdshu fdq eh ylhzhg dv hqfrpsdvvlqj wkuhh

wkhrulhv1 Wkh prvw qdwxudo rqh lv d edvlf yhuvlrq ri wkh N|godqg dqg Suhvfrww

+4<::, hfrqrp|/ lq zklfk wlph lqfrqvlvwhqf| sureohpv ohdg wr d Qdvk htxlole0

ulxp fkdudfwhul}hg e| dq lq dwlrq eldv1 L zdqw wr fdulfdwxuh wklv wkhru| dv vlpso|

suhglfwlqj wkdw wkh Qdvk htxloleulxp zloo eh vxvwdlqhg lq wkh oderudwru| lpsohphq0

wdwlrq/ shukdsv diwhu vrph wudqvlwlrq g|qdplfv wkdw duh qrw lq wkh qhljkerukrrg

ri wkh Qdvk rxwfrph1

Wkh h{lvwhqfh ri d Udpvh| rxwfrph fkdudfwhul}hg e| d glvwlqfwo| orzhu lq dwlrq

udwh idflolwdwhv lqwhusuhwdwlrqv ri wkh h{shulphqwv lq whupv ri Fkr dqg Pdwvxl

+4<<8/ 4<<<, ru/ shukdsv forvhu wr wkh lqwhqw ri wkh dxwkruv/ Eolqghu +4<<;, dqg

PfFdooxp +4<<8,1 Wkhvh wkhrulhv vxjjhvw wkdw wkh Udpvh| rxwfrph frxog eh

vxvwdlqhg/ exw wkh ghwdlov hlwkhu gr qrw h{lvw ru duh qrw lpsohphqwhg khuh1 Wkxv

wkh olqn ehwzhhq wkhvh wkhrulhv dqg wkh dfwxdo oderudwru| uhvxowv lv vrphzkdw

whqxrxv1 Dffruglqj wr PfFdooxp +4<<8/ ss1 53;053<,/ �111 wkh fhqwudo edqn

^frxog` 111 uhfrjql}h wkdw lwv remhfwlyhv zrxog eh pruh ixoo| dfklhyhg rq dyhudjh

li lw zhuh wr devwdlq iurp dwwhpswv wr h{sorlw 111 whpsrudulo| jlyhq h{shfwdwlrqv1�

Srvvleo|/ wkh kxpdq vxemhfwv sod|lqj wkh fhqwudo edqn lq wkh oderudwru| frxog

pdnh vxfk d ohds ri idlwk dqg vlpso| sod| Udpvh|1 L zdqw wr fdulfdwxuh wklv

jurxs ri wkhrulhv dv suhglfwlqj vxvwdlqhg Udpvh| rxwfrphv lq wkh oderudwru|/

srvvleo| lq frqmxqfwlrq zlwk vrph lqlwldo wudqvlwlrq g|qdplfv1

Ilqdoo|/ wkh hqylurqphqw khuh kdv pdq| ri wkh lqjuhglhqwv ri Vdujhqw +4<<<,/

zkhuh wkh srolf|pdnhu*v xvh ri d plvvshfl�hg prgho dqg dq dssurdfk wr ohduqlqj

fkdudfwhul}hg e| wkh glvfrxqwlqj ri sdvw gdwd ohdgv wr d v|vwhp lq zklfk erwk

wkh Qdvk htxloleulxp dqg wkh Udpvh| rxwfrph duh ylvlwhg rq d uhfxuuhqw edvlv1

Wkh Vdujhqw +4<<<, g|qdplfv lqyroyh d uhodwlyho| orqj wlph vshqw lq wudqvlwlrq

iurp wkh Udpvh| rxwfrph wr wkh Qdvk htxloleulxp/ zkloh wkh wlph vshqw lq wudq0
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vlwlrq iurp Qdvk wr Udpvh| lv uhodwlyho| vkruw1 Wkh ghwdlov ri wkhvh g|qdplfv

duh vhqvlwlyh wr sdudphwhu fkrlfhv1 Lq dgglwlrq/ wkh dvvxpswlrqv frqfhuqlqj wkh

nqrzohgjh dydlodeoh wr wkh jryhuqphqw dqg wr wkh sulydwh vhfwru gl�hu lq wkh ode0

rudwru| h{shulphqwv uhodwlyh wr Vdujhqw +4<<<,1 Wkxv lw qrw wkdw fohdu zkdw wkh

suhglfwlrqv iurp Vdujhqw +4<<<, dfwxdoo| duh dqg zkhwkhu wkh| pds fohduo| lqwr

wkh h{shulphqwdo ghvljq h{dplqhg khuh1 Qhyhuwkhohvv/ L zdqw wr fdulfdwxuh wkh

Vdujhqw suhglfwlrq dv rqh zkhuh wkh oderudwru| v|vwhpv glvsod| frqvlghudeoh wlph/

eh|rqg lqlwldol}dwlrq wlph/ lq wudqvlwlrq ehwzhhq Qdvk dqg Udpvh|/ dqg pruh vr

iurp Udpvh| wr Qdvk wkdq iurp Qdvk wr Udpvh|1

61 Uhvxowv

Wkh pdlq uhvxowv wkdw L zdqw wr irfxv rq duh dv iroorzv1 Wkh oderudwru| v|vwhpv

whqg wr vshqg d jrrg ghdo ri wlph lq wkh qhljkerukrrg ri wkh Udpvh| rxwfrph1

Wkhuh lv hylghqfh wkdw v|vwhpv vrphwlphv dfklhyh wkh Udpvh| rxwfrph/ exw wkhq

�edfnvolgh� ru fuhhs wrzdug d Qdvk htxloleulxp1 Lq jhqhudo/ wkh Qdvk htxloleulxp

lv qrw riwhq revhuyhg lq wkhvh h{shulphqwv1 Edvhg rq wkhvh uhvxowv/ zklfk wkhru|

lv ehvw vxssruwhg e| wkh oderudwru| gdwdB

Wkh prvw vwulnlqj �qglqj lv vlpso| wkdw wkh Qdvk htxloleulxp lv qrw revhuyhg

rq d vxvwdlqhg edvlv1 Wkxv wkh edvlf N|godqg dqg Suhvfrww +4<::, suhglfwlrq lv

glvfrq�uphg lq wkh oderudwru|1 Li vxfk uhvxowv krog xs lq ixwxuh h{shulphqwv/ lw zloo

eh d fuxvklqj eorz wr wkh ohdglqj wkhru| ri zk| zh kdyh revhuyhg vr pxfk lq dwlrq

lq lqgxvwuldol}hg hfrqrplhv gxulqj wkh srvw0ZZLL hud1 Krz pdq| sdshuv kdyh

ehhq zulwwhq dvvxplqj/ lq vlplodu hqylurqphqwv/ wkdw wkh Qdvk htxloleulxp frxog

eh vxvwdlqhgB Wkrvh dvvxpswlrqv duh vlpso| qrw vxssruwhg e| wkh oderudwru|

gdwd dvvhpeohg khuh1

Lw lv qrw dv fohdu dv wkh dxwkruv vxjjhvw wkdw zh fdq h�hfwlyho| glvwlqjxlvk

ehwzhhq wkh wzr uhpdlqlqj wkhrulhv edvhg rq wklv gdwd1 Vdujhqw*v +4<<<, wkhru|

kdv zlgh0udqjlqj suhglfwlrqv1 D uhodwlyho| orqj/ vxvwdlqhg shulrg dw wkh Udp0

vh| rxwfrph frxog eh frqvlvwhqw zlwk wklv wkhru|> qrw revhuylqj pxfk wlph dw d
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Qdvk htxloleulxp frxog dovr eh frqvlvwhqw1 Wkh vorz wudqvlwlrqv wrzdug d Udpvh|

rxwfrph duh qrw frqvlvwhqw1 Dv iru wkh Eolqghu +4<<;, dqg PfFdooxp +4<<8, srvl0

wlrqv/ lw lv qrw fohdu krz wkh| fdq dffrxqw iru wkh qrq0Udpvh| rxwfrphv revhuyhg

lq wklv gdwd1

Lw vhhpv fohdu wkdw wr iudph wkhvh txhvwlrqv pruh dssursuldwho|/ rqh qhhgv wr

rewdlq pruh ghwdlohg suhglfwlrqv iurp d vshfl�f yhuvlrq ri Vdujhqw*v +4<<<, prgho/

dqg lpsohphqw wkdw yhuvlrq ri wkh prgho lq wkh oderudwru|1 Wkh udslg hvfdshv iurp

wkh Qdvk htxloleulxp/ iru lqvwdqfh/ duh uhodwlyho| uduh hyhqwv lq Vdujhqw +4<<<,/

dqg L dp qrw vxuh zh vkrxog h{shfw wr revhuyh rqh lq h{shulphqwv ri wklv ohqjwk1

Zlwk d pruh vshfl�f lpsohphqwdwlrq ri wkh Vdujhqw prgho/ rqh frxog fdofxodwh dq

h{shfwhg wlph wr hvfdsh dqg xvh wkdw wr lqwhusuhw wkh gdwd1 Vlploduo|/ edfnvolglqj

iurp Udpvh| dovr wdnhv d jrrg ghdo ri wlph1 Exw/ djdlq/ rqh frxog rewdlq d pruh

ghwdlohg suhglfwlrq iurp d vshfl�f lpsohphqwdwlrq ri Vdujhqw/ dqg wkhq frpsduh

wkdw suhglfwlrq zlwk wkh gdwd1

H{shulphqwv < wkurxjk 45 lqyroyhg d ehwwhu frpshqvdwlrq vfkhph iru wkh sro0

lf|pdnhu1 Wkhvh v|vwhpv vshqw pxfk ohvv wlph lq d qhljkerukrrg ri wkh Udpvh|

rxwfrph1 Wklv vhhpv olnh d vljql�fdqw �qglqj/ dqg wkh dxwkruv vkrxog glvfxvv lw

lq pruh ghwdlo1

71 Vrph dowhuqdwlyh h{shulphqwv

H{shulphqwv ehjhw h{shulphqwv1 Pdq| pruh oderudwru| lpsohphqwdwlrqv ri wkh

N|godqg0Suhvfrww prgho qhhg wr eh h{hfxwhg ehiruh zh fdq eh ixoo| frqylqfhg wkdw

wkh Qdvk htxloleulxp lv qrw wkh uljkw suhglfwlrq1 Wr jhw d ehwwhu dssur{lpdwlrq

wr wkh srlqw ri ylhz hpskdvl}hg e| Eolqghu dqg PfFdooxp/ wkh dxwkruv pd| zdqw

wr frqvlghu h{shulphqwdo ghvljqv zkhuh vxemhfwv sod|lqj wkh srolf|pdnhu uroh duh

idploldu zlwk lghdv iurp wkh prqhwdu| srolf| jdphv olwhudwxuh1 Wklv vhhpv wr eh

sduw ri PfFdooxp*v +4<<8, fulwltxh1 Wr pruh forvho| pdwfk wkh vslulw ri wkh Vdujhqw

+4<<<, prgho/ zkhuh srolf|pdnhu ohduqlqj lv fuxfldo/ h{shulphqwdo ghvljqv zklfk

lqyroyh slwwlqj d srolf|pdnhu djdlqvw d urerwlf �udwlrqdo h{shfwdwlrqv� sulydwh
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vhfwru pljkw eh lqwhuhvwlqj/ lqvwhdg ri ohwwlqj erwk vlghv ohduq dv lq wkh fxuuhqw

lpsohphqwdwlrq1 Vxfk h{shulphqwv zrxog dovr kdyh wkh ehqh�w ri ehlqj fkhdshu

dqg hdvlhu wr uxq1 Lq jhqhudo/ ixwxuh uhvhdufk pljkw irfxv rq pruh jhqhudo vhwxsv

wkdw kdyh h{dfw frxqwhusduwv lq wkh ode1

81 Frqfoxvlrq

Wklv lv d sureohpdwlf sdshu iurp wkh shuvshfwlyh ri wkh prqhwdu| srolf| jdphv olw0

hudwxuh1 Lw eulqjv hpslulfdo hylghqfh wr ehdu rq wkh suhglfwlrqv iurp zlgho|0xvhg/

vlpsoh prghov/ hylghqfh zklfk grhv qrw vtxduh zhoo zlwk wudglwlrqdo lqwhusuhwd0

wlrqv ri wkh wkhru|1 L gr qrw wklqn wkdw wkh uhvxowv khuh duh gh�qlwlyh/ exw rq

wkh rwkhu kdqg zh hfrqrplvwv duh qrw vr vxffhvvixo wkdw zh fdq d�rug wr ljqruh

hylghqfh iurp frqwuroohg h{shulphqwv1
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