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Devwudfw

Ohqlhqf| surjudpv uhgxfh vdqfwlrqv iru odz ylrodwruv wkdw vhoi0uhsruw1 Zh

irfxv rq wkhlu delolw| wr ghwhu fduwhov ~ dqg rujdql}hg fulph lq jhqhudo ~ e|

lqfuhdvlqj lqfhqwlyhv wr _fkhdw% rq sduwqhuv1 Prghudwh ohqlhqf| surjudpv

wkdw uhgxfh2fdqfho vdqfwlrqv iru wkh uhsruwlqj sduw| fdqqrw d�hfw rujdql}hg

fulph1 Frxudjhrxv ohqlhqf| surjudpv wkdw uhzdug vhoi0uhsruwlqj sduwlhv pd|

frpsohwho| dqg frvwohvvo| ghwhu lw1 Zkhq �qhv2uhzdugv duh sxuh wudqvihuv/ rs0

wlpdo ohqlhqf| surjudpv pd{lpl}h uhzdugv iru vhoi0uhsruwlqj1 Zkhq �qdqflqj

uhzdugv lv frvwo|/ rswlpdo ohqlhqf| surjudpv duh uhvwulfwhg wr wkh �uvw uhsruwlqj

sduw|/ dqg pdnh wklv uhvlgxdo fodlpdqw iru wkh �qhv sdlg e| wkh rwkhuv1

c.w �,Btt�u�WB|�NAH N75/ N54

lj+�NiatH Vhoi uhsruwlqj> Odz hqirufhphqw> Dqwlwuxvw> Fduwho ghwhuuhqfh>

Fulph ghwhuuhqfh> Rujdql}hg fulph> Frooxvlrq> Fruuxswlrq> Loohjdo wudgh1

�L dp judwhixo wr Sdror Exfflurvvl dqg Plfkhoh Sror iru wkhlu frpphqwv/ dqg wr wkh Hxurshdq

Frpplvvlrq iru �qdqfldo vxssruw +Pdulh Fxulh Ihoorzvkls,1
|Vwrfnkrop Vfkrro ri Hfrqrplfv dqg O1H1D1U1 +Urph,1 Dgguhvv iru fruuhvsrqghqfh= Ghsduw0

phqw ri Hfrqrplfv/ Vwrfnkrop Vfkrro ri Hfrqrplfv/ Er{ 9834/ 446 ;6 Vwrfnkrop/ Vzhghq1 H0pdlo=

jldqfduor1vsdjqrorCkkv1vh
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4Vhh wkh hqfrpsdvvlqj vxuyh|v e| Srolqvn| dqg Vkdyhoo +4<<<,> Ndsorz dqg Vkdyhoo +4<<<,>

Jdurxsd +4<<:,> dqg Prrnkhumhh +4<<:,1
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5Frqvlghu/ iru h{dpsoh/ fruuxswlrq1 Xqohvv wkh h{fkdqjh ehwzhhq eulehu dqg eulehh lv shuihfwo|

vlpxowdqhrxv/ d uduh fdvh/ wr eh hqirufhdeoh fruuxsw wudqvdfwlrqv pxvw eh uhshdwhg iuhtxhqwo| hqrxjk/

vr wkdw wkh h{shfwhg ixwxuh jdlqv iurp wkh fruuxsw uhodwlrq rxwzhljkw wkh vkruw0uxq whpswdwlrq wr

fkhdw +h1j1/ wr fdvk wkh euleh dqg wkhq qrw gholyhu wkh idyru,1 Dowhuqdwlyho|/ sduwlhv pd| ghyhors d

uhsxwdwlrq iru ehlqj sduwlfxoduo| _wrxjk% djdlqvw _fkhdwhuv % +Pd�d*v uhsxwdwlrq lv sduwlfxoduo| zhoo

dgyhuwlvhg,/ zklfk dovr uhtxluhv dq rqjrlqj fulplqdo dfwlylw| wkdw hqdeoh wr uhfrxs wkurxjk ixwxuh

loohjdo ehqh�wv wkh suhvhqw lqyhvwphqwv lq uhsxwdwlrq1 Dqdorjrxv uhdvrqlqj krogv iru fduwhov/ jdqjv/

loohjdo wudgh/ hwf1/ zkhuh fuhgleoh wkuhdwv duh dovr xvxdoo| qhhghg wr glvflsolqh lqglylgxdo ehkdylru

zlwklq wkh fulplqdo rujdql}dwlrq1 Zh zurwh _xvxdoo|% ehfdxvh vrphwlphv wkh lqvwlwxwlrqdo iudphzrun

lv vxfk wkdw hyhq lqiuhtxhqwo| uhshdwhg loohjdo ghdov fdq eh hqirufhg1 Vhh Exfflurvvl dqg Vsdjqror

+5333, iru dq h{dpsoh ri krz wkh ohjdo v|vwhp lwvhoi pd| surylgh dq h�hfwlyh hqirufhphqw phfkdqlvp

iru rwkhuzlvh xqhqirufhdeoh rqh0vkrw loohjdo ghdov1
6Prwwd dqg Sror +4<<<, dqdo|}h wkhvh nlqgv ri surjudpv lq wkh hqirufhphqw ri Dqwlwuxvw odz

djdlqvw fduwhov1 Wkhlu prgho zloo eh glvfxvvhg dw ohqjwk lq wkh qh{w vhfwlrqv1
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7Uhdo zruog _prghudwh% ohqlhqf| surjudpv kdyh dovr ehhq vkrzq wr eh kljko| frxqwhusurgxfwlyh

+Exfflurvvl dqg Vsdjqror/ 5333> Vsdjqror/ 5333,1 Wklv lv ehfdxvh wkh| surylgh dq rwkhuzlvh plvvlqj

fuhgleoh wkuhdw ~ uhsruwlqj wr wkh Odz0hqiruflqj djhqf| ~ wkdw hqdeoh djhqwv wr hqirufh hyhq rffdvlrqdo

loohjdo djuhhphqwv/ olnh frooxvlrq lq rqh0vkrw dxfwlrqv/ zklfk zrxog qrw eh hqirufhdeoh rwkhuzlvh +wkdw

lv/ lq d odzohvv hqylurqphqw/ ru zlwk gl�huhqw ru qr ohqlhqf| surjudpv,1
8Lq wklv sdshu zh irfxv rq surjudpv wkdw uhtxluh djhqwv wr uhsruw _kdug% lqirupdwlrq/ vr wklv

sureohp lv devhqw1 Wkh sureohp hphujhv zkhq djhqwv uhsruwlqj _vriw% lqirupdwlrq/ h1j1 e| zlwqhvv0

lqj/ duh dovr hqwlwohg wr wkh surjudp*v ehqh�wv1
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h{dpsoh/ rqh frxog hdvlo| lqwurgxfh xqfhuwdlqw| zlwk uhjdug wr wkh DD*v delolw| wr suryh jxlow| d

ghwhfwhg fduwho dqg ohqlhqf| surjudpv rshq wr �upv xqghu lqyhvwljdwlrq/ �d od Prwwd dqg Sror +4<<<,1
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43Lq wkh vwdqgdug prgho ri rswlpdo odz hqirufhphqw rswlpdo ghwhuuhqfh pd| eh sduwldo hyhq li

odz hqirufhphqw lv frvwohvv +vhh h1j1 Srolqvn| dqg Vkdyhoo/ 4<<<,1 Wklv lv ehfdxvh/ lw lv dujxhg/

zkhq wkh ehqh�w iurp d fulph h{fhhgv wkh kdup lw fdxvhv/ wkh fulph vkrxog qrw eh ghwhuuhg1 Lq wkh

fdvh ri fduwhov/ dffruglqj wr wkh vwdqgdug grfwulqh/ wkhuh duh qr jdlqv/ rqo| zhoiduh qhxwudo wudqvihuv

iurp frqvxphuv wr �upv/ soxv wkh fodvvlfdo ghdgzhljkw orvvhv iurp pdunhw srzhu1 Lw iroorzv wkdw li

hqiruflqj Dqwlwuxvw odz zhuh frvwohvv/ wkh vrfldo rswlpxp zrxog eh wr frpsohwho| ghwhu fduwhov1

%
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44Zkhq wkh vwuhqjwk ri wkh dydlodeoh sxqlvkphqw ghshqgv rq wkh vl}h ri wkh �qhv/ dv lq PfFxwfkhrq

+4<<:,/ wkhq Ehfnhu*v +4<9;, uhvxow pd| qrw rewdlq1 Lq wkdw iudphzrun lw lv y+I ,/ zlwk y3+I , ? 3 iru

3 � I ? I
3
> zkhuh y+I 3, lv �upv* plqlpd{/ ehfdxvh h{shfwhg �qhv fxue lqfhqwlyhv wr uhqhjrwldwh

sxqlvkphqwv lq d uhshdwhg Ehuwudqg roljrsro|1 Wkhq/ vwduwlqj iurp I @ 3> d vpdoo lqfuhdvh lq �qhv

kdv qr ghwhuuhqfh h�hfw rq fduwho irupdwlrq exw lw kdv d ghwhuuhqw h�hfw rq sulfh0zduv uhqhjrwldwlrq

vx�flhqw wr idflolwdwh frooxvlrq e| pdnlqj kdughu sxqlvkphqwv fuhgleoh +uhqhjrwldwlrq0surri,1 Deryh

vrph I 33
A 3> wkh ghwhuuhqfh h�hfw rq fduwho irupdwlrq grplqdwhv wkdw rq sxqlvkphqw uhqhjrwldwlrq/

dqg ixuwkhu lqfuhdvhv lq I pdnh frooxvlrq kdughu1 Wkhuhiruh/ lq wkdw iudphzrun Ehfnhu*v +4<9;,

uhvxow rewdlqv rqo| li wkh pd{lpxp �qh lv vx�flhqwo| odujh1
45Lq wklv sdshu zh vwdwh dqg2ru suryh doo uhvxowv e| irfxvlqj rq ri krz vwulqjhqw wkh lqfhqwlyh

frqvwudlqw +5, ehfrphv xqghu gl�huhqw ohqlhqf| surjudpv1 Krzhyhu/ frqglwlrq +5, lv olqhdu lq wkh

glvfrxqw idfwru �/ frooxvlyh sur�wv �D
l
/ dqg wkh roljrsro|*v sd|r� vwuxfwxuh +sdudphwul}hg khuh e|

a�Dl ,= Zkhq frqglwlrq +5, ehfrphv ohvv vwulqjhqw/ jlyhq wkh vwuhqjwk ri wkh sxqlvkphqw dqg wzr ri

wkhvh sdudphwhuv/ wkh vhw ri ydoxhv ri wkh wklug sdudphwhu wkdw vdwlvi| wkh uhodwlrq lqfuhdvhv lq vl}h1

Wkhuhiruh/ doo rxu uhvxowv fdq eh gluhfwo| uhirupxodwhg lq whupv ri wkh plqlpxp glvfrxqw idfwru dw

zklfk d jlyhq djuhhphqw lv vxssruwdeoh lq d jlyhq roljrsro|> ru/ jlyhq wkh glvfrxqw idfwru/ lq whupv

ri wkh vl}h ri wkh htxloleulxp vhw ri d jlyhq roljrsro|> ru hovh/ jlyhq wkh glvfrxqw idfwru/ lq whupv ri

wkh vhw ri roljrsrolhv lq zklfk d jlyhq djuhhphqw lv vxvwdlqdeoh1
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46Zlwk wuhpeohv/ frqvlghudwlrqv ri _ulvn grplqdqfh% pd| ehfrph uhohydqw +vhh Kduvdq|l dqg Vho0

whq/ 4<;;,1 Wkhq/ sduwlfxoduo| zkhq wkh qxpehu ri zrxog0eh frooxglqj �upv lv odujh/ hyhq prghudwh

ohqlhqf| surjudpv pljkw vrphzkdw uhgxfh �upv* delolw| wr frooxgh1 Zkhq jdlqv iurp frooxvlrq duh
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