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Wlph frqvlvwhqf| dqg g|qdplf ghprfudf|

Wrnh Dlgw�

Idfxow| ri Hfrqrplfv dqg Srolwlfv

Xqlyhuvlw| ri Fdpeulgjh

Iudqfhvfr Pdjulv|

HSHH/ Xqlyhuvlwh g*Hyu|0Ydo g*Hvvrqqh}

Wklv sdshu dqdo|vhv krz ghprfudwlf lqvwlwxwlrqv fdq khos plwljdwh wlph

lqfrqvlvwhqf| sureohpv1 Zh looxvwudwh wkh lghdv lq d vlpsoh prgho ri fdslwdo

wd{dwlrq1 Yrwhuv ghohjdwh srolf| ghflvlrqv wr d srolwlfldq dqg hpsor| d

uhwurvshfwlyh yrwlqj uxoh wr krog wkh hohfwhg srolwlfldq dffrxqwdeoh iru lwv srolf|

dfwlrqv zkloh lq r!fh1 Zh vkrz wkdw qrq0h{sursuldwlqj wd{ srolflhv fdq eh

vxvwdlqhg lq Pdunry Shuihfw Htxloleulxp1 Li yrwhuv hohfw srolwlfldqv wkdw fduh

hqrxjk derxw srzhu ru li wkh| duh zloolqj wr sd| srolwlfldqv d vx!flhqwo| kljk

zdjh/ fdslwdo lv qrw h{sursuldwhg lq htxloleulxp1

Nh|zrugv = Shuirupdqfh yrwlqj/ fdslwdo wd{dwlrq/ wlph frqvlvwhqf|1

MHO fodvvl�fdwlrq= K54> G:5

�Idfxow| ri Hfrqrplfv dqg Srolwlfv/ Xqlyhuvlw| ri Fdpeulgjh/ Dxvwlq Urelqvrq

Exlglqj/ Vlgjzlfn Dyhqxh/ Fdpeulgjh FE6 <GG1 Who1 .77 4556 6685641 H0pdlo=

Wrnh1DlgwChfrq1fdp1df1xn
|HSHH/ Xqlyhuvlwh g*Hyu|0Ydo g*Hvvrqqh/ 7/ Eg1 Iudqfrlv Plwwhuudqg/ <4358 Hyu|

Fhgh{1 Iudqfh/ Who1 .66 49< 7:; 3<7 H0pdlo= Iudqfhvfr1PdjulvChfr1xqly0hyu|1iu1
}Zh zrxog olnh wr wkdqn wkh HVUF iru �qdqfldo uhvhdufk vxssruw dqg Md|dvul Gxwwd/

Pduwlq Gdxqwrq dqg Ydqld Vhqd iru pdq| khosixo frpphqwv dqg vxjjhvwlrqv1 Zh kdyh dovr

ehqh�hg iurp frpphqwv iurp wkh sduwlflsdqwv lq vhplqduv dw Xqlyhuvlw| ri Eluplqjkdp1
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4 Lqwurgxfwlrq

Wkh sdwk0euhdnlqj sdshu e| N|godqg dqg Suhvfrww +4<::, pdgh wkh lpsru0

wdqfh ri wlph frqvlvwhqf| lq hfrqrplf srolf| fohdu1 Dv lv qrz zhoo0nqrzq/

wkh wlph lqfrqvlvwhqf| sureohp dulvhv zkhq wkh srolf|pdnhu*v h{ dqwh dqg h{

srvw lqfhqwlyhv duh qrw wkh vdph/ l1h1/ zkhq wkh srolf|pdnhu zdqwv wr fkdqjh

klv plqg rqfh ghflvlrq pdnhuv lq wkh sulydwh vhfwru kdyh xqghuwdnhq fhuwdlq

dfwlrqv1 Uhdol}lqj wklv h{ dqwh/ wkh ghflvlrq pdnhuv lq wkh sulydwh vhfwru

dgrsw wkhlu ehkdylru1 Wklv dgdswdwlrq xvxdoo| uhvxowv lq d orvv ri vrfldo zho0

iduh dqg pryhv wkh hfrqrp| iurp d vhfrqg wr d wklug ehvw1 Iroorzlqj wkh

ohdg e| N|godqg dqg Suhvfrww +4<::,/ d vxevwdqwldo olwhudwxuh lqyhvwljdwlqj

krz vrflhwlhv fdq dqg gr ghdo zlwk vxfk sureohpv kdv hphujhg1 H{dpsohv

lqfoxgh wkh lghd ri ghohjdwlrq ri prqhwdu| srolf| wr d frqvhuydwlyh fhqwudo

edqnhu +Urjr�/ 4<;8> Orkpdqq/ 4<<5,> uhsxwdwlrq h�hfwv +Eduur/ 4<;9,> dqg

vhoi0hqiruflqj vrfldo qrupv +Nrwolnr�/ Shuvvrq/ dqg Vyhqvvrq/ 4<;;,1

Wklv sdshu lv frqfhuqhg zlwk wkh wlph lqfrqvlvwhqf| sureohp lq d g|0

qdplf ghprfudf| dqg dujxhv wkdw wkh ghprfudwlf lqvwlwxwlrq fdq/ dw ohdvw

sduwo|/ vroyh wkh sureohp1 E| d g|qdplf ghprfudf|/ zh xqghuvwdqg d vhw ri

lqvwlwxwlrqv wkdw idflolwdwhv uhshdwhg ghprfudwlf hohfwlrqv zkhuh yrwhuv hohfw

uhsuhvhqwdwlyhv xvlqj pdmrulw| uxoh1 Zh irfxv rq wzr nh| surshuwlhv ri d

g|qdplf ghprfudf|1 Iluvw/ yrwhuv hohfw srolwlfldqv zkr lpsohphqw srolflhv

rq wkhlu ehkdoi1 Srolwlfldqv duh/ lq jhqhudo/ xqdeoh wr frpplw wkhpvhoyhv wr

d sduwlfxodu srolf| sodq dw wlphv ri hohfwlrq dqg vr/ yrwhuv dqg/ pruh jhqhu0

doo|/ ghflvlrq pdnhuv lq wkh sulydwh vhfwru/ h{shfw srolwlfldqv wr dfw lq wkhlu

vhoi0lqwhuhvw rqfh lq r!fh1 Yrwhuv fdq dqg gr/ krzhyhu/ uhvsrqg wr wkh re0
vhuyhg ehkdylru ri wkh srolwlfldq dqg wkhuhe| vhhn wr surwhfw wkhlu hfrqrplf

lqwhuhvwv yld srolwlfdo prelol}dwlrq1 Lq sduwlfxodu/ wkh| fdq hohfw srolwlfldqv

rq wkh xqghuvwdqglqj wkdw wkh| zloo rqo| eh uhhohfwhg li wkh| shuirup xs

wr d fhuwdlq vwdqgdug gxulqj wkhlu fxuuhqw whqxuh +l1h1/ wkh| fdq xvh dq lp0

solflw lqfhqwlyh frqwudfw,1 Wkh lghd wkdw yrwhuv krog srolwlfldqv dffrxqwdeoh

iru dfwlrqv wdnhq zkhq lq r!fh kdv uhfhlyhg frqvlghudeoh hpslulfdo vxssruw

+vhh/ h1j1/ Ohzlv0Ehfn/ 4<;;> Qdqqhvwdg dqg Sdogdp/ 4<<7, dqg wkh wkhru|

ri shuirupdqfh yrwlqj kdv ehhq ghyhorshg e| Eduur +4<:6,/ Ihuhmrkq +4<;9,/

Dxvwhq0Vplwk dqg Edqnv +4<;<,/ Uhhg +4<<7, dqg Shuvvrq hw do1 +4<<:,

dprqj rwkhuv1 Vhfrqg/ srolwlfldqv fduh derxw kroglqj srolwlfdo r!fh1 Wkh|

gr vr iru pdq| uhdvrqv1 Rqh lv wkdw wkh| olnh wkh srzhu dqg suhvwljh wkdw

frph zlwk srolwlfdo r!fh iru lwv rzq vdnh1 Dqrwkhu lv wkdw srolwlfdo r!fh

fdq surylgh hduqlqj srwhqwldo wkdw frpsduhv idyrudeo| zlwk sulydwh vhfwru
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dowhuqdwlyhv1 Yrwhuv fdq h{sorlw wkh srolwlfldqv* ghvluh iru srolwlfdo r!fh wr

surprwh h!flhqw hfrqrplf srolflhv1

Zh ghyhors wklv dujxphqw irupdoo| lq d vlpsoh prgho ri fdslwdo wd{dwlrq1

Wkh fdslwdo ohy| sureohp lv zhoo0nqrzq +vhh/ h1j1/ Ilvfkhu/ 4<;3> Ehqkdele

dqg Uxvwlfklql/ 4<<:,1 Zh irupxodwh d prgho lq zklfk wkh srolwlfldq kdv dq

lqfhqwlyh wr wd{ fdslwdo khdylo| diwhu lqyhvwphqwv kdyh ehhq vxqn lq rughu

wr lqfuhdvh wkh surylvlrq ri d sxeolf jrrg1 Krxvhkrogv uhdol}h wklv h{ dqwh

dqg uhgxfh lqyhvwphqwv wr lqh!flhqwo| orz ohyhov1 Krzhyhu/ vlqfh wkh krxvh0

krogv duh dovr yrwhuv/ wkh| kdyh dq lqfhqwlyh wr xvh wkhlu srolwlfdo srzhu wr

surwhfw wkhpvhoyhv djdlqvw h{sursuldwlrq1 Wkh| gr vr e| kroglqj srolwlfldqv

dffrxqwdeoh iru wkhlu srolf| dfwlrqv dqg/ lq sduwlfxodu/ e| yrwlqj wkhp rxw

ri r!fh li wkh| �ryhuwd{� fdslwdo1 Lq Pdunry Shuihfw Htxloleulxp/ zh vkrz

wkdw wkh shuirupdqfh vwdqgdug lv fuhgleoh dqg vr/ krxvhkrogv lqyhvw edvhg

rq wkh eholhi wkdw wkh fdslwdo wd{ lv jrlqj wr eh vhw dffruglqj wr wkh vwdq0

gdug dqg wkh srolwlfldq �qgv lw rswlpdo wr lpsohphqw wkh uhtxluhg srolf| h{
srvw dv zhoo dv h{ dqwh1 Lq vhwwlqj wkh vwdqgdug/ yrwhuv wudgh0r� wzr h�hfwv1

Rq wkh rqh kdqg/ li wkh| vhw d vwdqgdug wkdw lv wrr wrxjk/ wkh srolwlfldq lv

whpswhg wr irujr wkh ydoxh ri kroglqj r!fh lq wkh ixwxuh dqg wr h{sursuldwh

wkh fdslwdo vwrfn wrgd|1 Rq wkh rwkhu kdqg/ li wkh| vhw d vwdqgdug wkdw lv

wrr vriw/ wkh srolwlfldq zrxog eh zloolqj wr uhgxfh wkh fdslwdo wd{ ixuwkhu +wr0

zdug wkh vhfrqg ehvw, exw grhv qrw gr vr dv kh fdq lqfuhdvh wkh wd{ udwh wr

wkh ohyho vshfl�hg e| wkh vwdqgdug zlwkrxw mhrsdugl}lqj uhhohfwlrq survshfwv1

Zh vkrz wkdw yrwhuv/ lq jhqhudo/ duh deoh wr pryh wkh hfrqrp| dzd| iurp

wkh wklug ehvw wrzdug wkh vhfrqg ehvw1 Lq sduwlfxodu/ zh vkrz wkdw yrwhuv

fdq lpsohphqw wkh vhfrqg ehvw fdslwdo wd{ li wkh| hohfw srolwlfldqv zkr ydoxh

srzhu vx!flhqwo| ru li wkh| duh zloolqj wr sd|lqj srolwlfldqv d vx!flhqwo| kljk

vdodu|1 Wkh dqdo|vlv/ wkhuhiruh/ ghprqvwudwhv wkdw d g|qdplf ghprfudf| fdq

e| dq dssursuldwh fkrlfh ri vwlfn dqg fduurw vroyh wkh fdslwdo ohy| sureohp

� dqg rwkhu wlph lqfrqvlvwhqf| sureohpv wkdw dulvh zkhuh yrwhuv ghohjdwh

ghflvlrqv wr hohfwhg uhsuhvhqwdwlyhv1

Wkh uhvw ri wklv sdshu lv rujdql}hg dv iroorzv1 Lq vhfwlrq 5/ zh surylgh

d eulhi olwhudwxuh uhylhz1 Lq vhfwlrq 6/ zh ghyhors d vlpsoh prgho ri fdslwdo

wd{dwlrq1 Wkh prgho kdv wkh plqlpxp surshuwlhv qhhghg wr irupdol}h rxu

dujxphqw dqg lv fkrvhq iru wudqvsduhqf|1 Wkh dujxphqw lwvhoi lv pxfk pruh

jhqhudo wkdq wkh prgho vxjjhvwv1 Dv d ehqfkpdun/ zh vkrz +Sursrvlwlrq 4,

wkdw d srolwlfldq zlwk olih0wlph whqxuh dqg srzhu wr frpplw wd{ udwhv zrxog

zdqw wr wd{ fdslwdo lqfrph exw qrw h{sursuldwh lw frpsohwho|1 Zlwkrxw frp0

plwphqw srzhu/ wkh srolwlfldq zdqwv wr h{sursuldwh fdslwdo frpsohwho| zlwk
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glvdvwurxv frqvhtxhqfhv iru vrfldo zhoiduh1 Lq vhfwlrq 7/ yrwhuv prelol}h wr

surwhfw wkhpvhoyhv djdlqvw h{sursuldwlrq1 Wkh| vhw shuirupdqfh vwdqgdugv

wkdw whuplqdwh wkh whqxuh ri d srolwlfldq li kh ru vkh shuirup ehorz h{shfwd0

wlrqv1 Zh suryh irupdoo| wkdw shuirupdqfh yrwlqj lq d g|qdplf ghprfudf|

fdq vroyh wkh fdslwdo ohy| sureohp +Sursrvlwlrq 5,1 Lq vhfwlrq 8/ zh dqdo|}h

wkh h�hfwlyhqhvv ri yrwhu frqwuro +Sursrvlwlrq 6,1 Lq vhfwlrq 9/ zh glvfxvv

krz vrflhwlhv surylgh lqfhqwlyhv e| r�hulqj d zdjh wr hohfwhg srolwlfldqv1 Lq

vhfwlrq :/ zh frqfoxgh zlwk d glvfxvvlrq ri xquhvroyhg lvvxhv1

5 Wkh Olwhudwxuh

Ehiruh wxuqlqj wr wkh irupdo dqdo|vlv/ zh eulh | uhodwh wkh suhvhqw sdshu

wr wkh eudqfkhv ri wkh olwhudwxuh rq zklfk lw exlogv1 Iluvw/ wkh idfw wkdw

ghprfudwlf lqvwlwxwlrqv fdq plwljdwh wlph lqfrqvlvwhqf| sureohpv kdv ehhq

srlqwhg rxw suhylrxvo| lq wkh olwhudwxuh1 Wr rxu nqrzohgjh/ krzhyhu/ wklv

sdshu lv wkh �uvw wr dqdo|}h wkh uroh sod|hg e| shuirupdqfh yrwlqj lq d

g|qdplf ghprfudf|1

Shuvvrq dqg Wdehoolql +4<<7, vkrz wkdw ghohjdwlrq ri ghflvlrq pdnlqj

srzhu lq d uhsuhvhqwdwlyh ghprfudf| fdq surylgh d vroxwlrq wr wkh fdslwdo ohy|

sureohp lq d wzr0shulrg phgldq yrwhu prgho1 Wkh| vkrz wkdw wkh phgldq

yrwhu zdqwv wr ghohjdwh ghflvlrq pdnlqj srzhu wr d �frqvhuydwlyh� srolwlfldq

ehfdxvh wkdw surylghv lqvxudqfh djdlqvw h{sursuldwlrq ri fdslwdo1 Wkh orjlf

lv wklv1 Wkh phgldq yrwhu uhdol}hv wkdw e| hohfwlqj d srolwlfldq zlwk vlplodu

suhihuhqfhv dv khuvhoi/ wkh hohfwhg srolwlfldq zloo/ diwhu lqyhvwphqwv kdyh ehhq

pdgh/ kdyh dq lqfhqwlyh wr wd{ fdslwdo dw d kljkhu udwh wkdq wkh phgldq

yrwhu zrxog kdyh suhihuuhg h{ dqwh1 Khqfh/ e| hohfwlqj d uhsuhvhqwdwlyh zlwk
d vwurqjhu glvolnh iru fdslwdo wd{dwlrq wkdq khuvhoi/ wkh phgldq yrwhu fdq

uhdvvxuh lqyhvwruv wkdw wkh fdslwdo wd{ h{ srvw zloo eh htxdo wr wkh vhfrqg

ehvw fdslwdo wd{ wkdw wkh phgldq yrwhu zrxog kdyh olnhg wr lpsohphqw li vkh

frxog kdyh frpplwwhg wr d sduwlfxodu wd{ vwuxfwxuh h{ dqwh1
Zkloh rxu prgho lv dovr edvhg rq wkh qrwlrq wkdw yrwhuv ghohjdwh gh0

flvlrq pdnlqj srzhu wr srolwlfldqv lq d uhsuhvhqwdwlyh ghprfudf|/ wkh uroh

ri ghohjdwlrq lv ixqgdphqwdoo| gl�huhqw1 Lq rxu prgho/ yrwhuv xvh wkh idfw

wkdw hohfwlrqv fdq eh xvhg wr krog hohfwhg srolwlfldqv dffrxqwdeoh iru wkhlu

srolf| fkrlfhv1 Wkh hohfwlrq lv/ wkxv/ vlplodu wr dq lpsolflw lqfhqwlyh frq0

wudfw dqg yrwlqj ehfrphv uhwurvshfwlyh/ l1h1/ edvhg rq sdvw shuirupdqfh ri

srolwlfldqv1 Wklv phfkdqlvp lv h�hfwlyh lq surylglqj surwhfwlrq djdlqvw h{0
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sursuldwlrq zkhq srolwlfldqv ydoxh sxeolf r!fh dqg kdyh d vx!flhqwo| orqj

wlph krul}rq1 Khqfh/ lqvwhdg ri doorzlqj wkh phgldq yrwhu wr ghohjdwh ghfl0

vlrq pdnlqj srzhu wr dq lqglylgxdo zlwk d vwurqjhu dyhuvlrq wrzdugv fdslwdo

wd{dwlrq +wkdq wkh phgldq yrwhu klpvhoi,/ yrwhuv/ lq rxu prgho/ h{sorlw wkh

idfw wkdw srolwlfldqv olnh wr eh uhhohfwhg1 Dq lpsolfdwlrq ri wklv lv wkdw rxu

phfkdqlvp grhv qrw uhtxluh khwhurjhqhlw| dprqj yrwhuv wr eh h�hfwlyh1 Lw lv

wkh idfw wkdw lqglylgxdov rqfh hohfwhg hqmr| ehlqj lq srzhu wkdw lv wkh gulylqj

irufh1

Dqrwkhu nh| gl�huhqfh wr Shuvvrq dqg Wdehoolql lv wkh uroh ri hohfwlrqv lq

surylglqj frpplwphqw srzhu1 Shuvvrq dqg Wdehoolql pdnh xvh ri wkh frp0

plwphqw srzhu wkdw dulvhv qdwxudoo| lq d uhsuhvhqwdwlyh ghprfudf| ehfdxvh

yrwhuv fdqqrw fkdqjh wkhlu plqgv xqwlo wkh qh{w hohfwlrq1 Dowkrxjk wkh ph0

gldq yrwhu zrxog olnh wr hohfw dqrwkhu uhsuhvhqwdwlyh rqfh doo lqyhvwphqwv kdyh

ehhq pdgh/ vkh fdqqrw gr vr lpphgldwho| dqg vr/ lv +xqwlo wkh qh{w hohfwlrq,

�frpplwwhg� wr vxssruw wkh fkrlfh ri srolwlfldq pdgh ehiruh lqyhvwphqwv

zhuh vxqn1 Dq lpsolfdwlrq ri wklv/ dfnqrzohgjhg e| Shuvvrq dqg Wdehoolql/

lv wkdw ghohjdwlrq wr d pruh �frqvhuydwlyh� srolf|pdnhu lv rqo| vxffhvvixo lq

vroylqj wkh fdslwdo ohy| sureohp li lqyhvwphqwv duh pdgh diwhu wkh uhohydqw

hohfwlrq1 Rxu prgho grhv qrw pdnh xvh ri wklv w|sh ri frpplwphqw1 Lq idfw/

wkh rqo| w|sh ri frpplwphqw uhtxluhg lv wkdw dvvrfldwhg zlwk wkh ghprfudwlf

lqvwlwxwlrq lwvhoi= yrwhuv fdq dqg gr hohfw dqg uhhohfw srolwlfldqv lq d vhtxhqfh

ri ghprfudwlf hohfwlrqv kroglqj wkhp dffrxqwdeoh iru revhuyhg ehkdylru1

Jdu�qnho dqg Ohh +5333, dqdo|}h wkh uroh ri oree| jurxsv lq vroylqj wkh

fdslwdo ohy| sureohp1 Wkh| dujxh wkdw lqglylgxdov zlwk d kljk vwdnh lq fdslwdo

wd{dwlrq kdyh dq lqfhqwlyh wr irup oree| jurxsv lq rughu wr surwhfw wkhp0

vhoyhv djdlqvw kljk fdslwdo wd{hv1 Wkh oree| jurxsv �euleh� wkh jryhuqphqw

wr wd{ fdslwdo pruh oljkwo| e| surylglqj/ vd|/ fdpsdljq �qdqfh1 Wklv phfk0

dqlvp � edvhg rq prelol}dwlrq ri wkh srwhqwldo ylfwlpv ri h{sursuldwlrq �

fdq sduwo| vroyh wkh fdslwdo ohy| sureohp1 Rxu prgho vkduhv wkh lghd wkdw

wkh srwhqwldo ylfwlpv duh jrlqj wr wdnh srolwlfdo dfwlrq wr suhyhqw h{sursul0

dwlrq1 Krzhyhu/ lq rxu prgho/ wkh srwhqwldo ylfwlpv yrlfh wkhlu frqfhuq yld

ghprfudwlf hohfwlrqv/ zkloh lq Jdu�qnho dqg Ohh*v prgho lq xhqfh ru ore0

e|lqj dfwlylwlhv lv zkdw surylghv yrlfh1 Jdu�qnho dqg Ohh xvh wkh frpprq

djhqf| prgho � ghyhorshg e| Ehuqkhlp dqg Zklqvwrq +4<;9, dqg srsxodu0

l}hg lq srolwlfdo hfrqrplfv e| Jurvvpdq dqg Khospdq +4<<7, � wr vkrz wkhlu

srlqw1 Wklv lpsolhv wkdw wkh| dvvxph wkdw wkh oree| jurxsv fdq frpplw wr

sduwlfxodu frqwulexwlrq ixqfwlrqv dqg surplvh wr sd| vshfl�f vxpv ri prqh|

ghshqglqj rq wkh srolf| ehlqj lpsohphqwhg1 Zlwkrxw h{rjhqrxv frpplw0
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phqw srzhu wkhvh frqwulexwlrq vfkhgxohv duh qrw wlph frqvlvwhqw1 Wkhuhiruh/

zkloh Jdu�qnho dqg Ohh/ rq wkh rqh kdqg/ dujxh wkdw srolwlfldqv fdqqrw frp0

plw wr sduwlfxodu srolflhv/ wkh|/ rq wkh rwkhu/ hqgrz wkh oree| jurxsv zlwk

vxevwdqwldo frpplwphqw srzhu1

Vhfrqg/ rxu sdshu dovr exlogv rq lghdv ghyhorshg lq wkh olwhudwxuh rq

lqfhqwlyh frqwudfwv iru fhqwudo edqnv +Shuvvrq dqg Wdehoolql/ 4<<6> Zdovk/

4<<8,1 Wklv olwhudwxuh dqdo|vhv krz srolwlfldqv fdq surylgh lqfhqwlyhv iru

fhqwudo edqnhuv e| phdqv ri dq dssursuldwho| ghvljqhg zdjh frqwudfw dqg2ru

d glvplvvdo uxoh1 E| hpsor|lqj wkh lghd ri shuirupdqfh yrwlqj � ghyhorshg

e| Eduur +4<:6, dqg Ihuhmrkq +4<;9, dqg rwkhuv � zh dqdo|}h krz yrwhuv e|

phdqv ri d glvplvvdo uxoh fdq surylgh lqfhqwlyhv iru srolwlfldqv1 Wkh olwhudwxuh

rq lqfhqwlyh frqwudfwv kdv eh fulwlfl}hg e|/ iru h{dpsoh/ PfFdooxp +4<<8,1

Kh srlqwv rxw wkdw wkh txhvwlrq ri zkr hqirufhv wkh lqfhqwlyh frqwudfw vkliwv

wkh frpplwphqw sureohp iurp rqh od|hu wr dqrwkhu1 Zkloh wklv fulwltxh lv

uhohydqw wr rxu prgho dv zhoo dv wr wkh olwhudwxuh rq shuirupdqfh yrwlqj pruh

jhqhudoo|/ lw lv ohvv vhulrxv ehfdxvh wkh frpplwphqw srzhu qhhghg wr hqirufh

shuirupdqfh yrwlqj uxohv lv hperglhg lq wkh ghprfudwlf lqvwlwxwlrq lwvhoi dqg

zulwwhq lqwr wkh frqvwlwxwlrq1 Rqfh yrwhuv kdyh ghflgh rq d uxoh/ wkh| fdqqrw

gr ehwwhu wkdq iroorzlqj lw lq wkh qh{w hohfwlrq1

Ilqdoo|/ rxu sdshu kdv olqnv wr wkh olwhudwxuh rq uhshdwhg jdphv dv zhoo1

Fkdul dqg Nhkrh +4<<3, vkrz krz wkh xvh ri klvwru| ghshqghqw srolf| dqg

doorfdwlrq sodqv lq dq lq�qlwh krul}rq yhuvlrq ri wkh Ilvfkhu +4<;3, prgho fdq

khos vxvwdlq qrq0h{sursuldwlqj fdslwdo wd{ srolflhv lqfoxglqj/ li wkh glvfrxqw

udwh lv vx!flhqwo| odujh/ wkh Udpvh| uxoh1 Wklv olqh ri uhdvrqlqj lv edvhg

rq wkh lghd wkdw wkh srolwlfldq zdqwv wr surwhfw klv uhsxwdwlrq iru qrw h{0

sursuldwlqj fdslwdo ehfdxvh li kh orvw lw +e|/ vd|/ xqh{shfwhgo| h{sursuldwlqj

fdslwdo,/ sulydwh djhqwv zrxog h{shfw h{sursuldwlrq wr wdnh sodfh lq hyhu|

shulrg wkhuhdiwhu1 Rxu dssurdfk lv gl�huhqw1 Zh irfxv rq Pdunry vwudwhjlhv

dqg vr/ zh gr qrw doorz yrwhuv wr edvh wkhlu h{shfwdwlrqv rq wkh sd|r� lu0

uhohydqw sduwv ri wkh klvwru| ri wkh jdph1 Lqvwhdg zh doorz yrwhuv wr sxqlvk

srolwlfldqv e| wkurzlqj wkhp rxw r� r!fh dqg/ wr wkh h{whqw wkdw srolwlfldqv

olnh ehlqj lq r!fh/ wklv lv zkdw khos vxvwdlq qrq0h{sursuldwlqj fdslwdo wd{

srolflhv1 Pruhryhu/ rxu dssurdfk frpsohphqwv wkdw ri Fkdul dqg Nhkrh e|

vxsso|lqj lqvwlwxwlrqdo ghwdlov ghvfulelqj krz djhqwv lq wkh sulydwh vhfwru fdq

glvflsolqh srolwlfldqv yld srolwlfdo prelol}dwlrq lq d g|qdplf hfrqrp|1
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6 Wkh Prgho

Zh frqvlghu dq hfrqrp| wkdw lv srsxodwhg e| d frqwlqxxp ri lghqwlfdo/

lq�qlwho|0olyhg krxvhkrogv zlwk phdvxuh u1 Wkh hfrqrp| kdv wzr surgxfwlyh

vhfwruv1 Wkh �0vhfwru lv shuihfwo| frpshwlwlyh dqg surgxfhv d frqvxpswlrq

jrrg1 Wkh frqfxpswlrq jrrg fdq eh xvhg iru sulydwh +S|, ru sxeolf +}|,

frqvxpswlrq1 Wkh frqvxpswlrq jrrg ++|, lv surgxfhg e| phdqv ri d olqhdu

whfkqrorj| xvlqj kxpdq fdslwdo dffxpxodwhg e| krxvhkrogv lq wkh suhylrxv

shulrg +&|3�, dv wkh rqo| lqsxw

+| ' -&|3�c +4,

zkhuh - : f lv wkh +frqvwdqw, pdujlqdo surgxfw ri fdslwdo1 Wkh U0vhfwru lv d

krxvhkrog vhfwru wkdw surgxfhv kxpdq fdslwdo e| phdqv ri d olqhdu +sulydwh,

whfkqrorj| xvlqj h�ruw +,|, dv wkh rqo| lqsxw1 Lq hdfk shulrg/ wkh lqyhvwphqw

lq kxpdq fdslwdo shu krxvhkrog lv

U| ' ,|� +5,

Zh dvvxph wkdw kxpdq fdslwdo +&|, ghsuhfldwhv ixoo| diwhu rqh shulrg +&| '

U|,1 Wkdw lv/ hdfk qhz jhqhudwlrq ri d krxvhkrog g|qdvw| qhhgv wr dffxpxodwh

lwv rzq kxpdq fdslwdo1 Lq shulrg f/ &f : f lv jlyhq1

Lq shulrg |/ hdfk krxvhkrog uhqwv lwv kxpdq fdslwdo wr �upv dqg uhfhlyhv

fdslwdo lqfrph/ -&|3� lq uhwxuq1 Wkh jryhuqphqw ohylhv d sursruwlrqdo wd{/

� | 5 dfc �o c rq fdslwdo lqfrph1 Diwhu0wd{ fdslwdo lqfrph lv E� � � |�-&|3�� Wkh

krxvhkrog vshqgv wklv rq sulydwh frqvxpswlrq jrrgv=

S| ' E� � � |�-&|3�� +6,

Wkh wd{ uhyhqxh/ u� |-&|3�/ lv xvhg/ e| wkh jryhuqphqw/ wr surgxfh sxeolf

frqvxpswlrq

u}| ' u� |-&|3�c +7,

zkhuh }| lv sxeolf frqvxpswlrq shu krxvhkrog1 Hdfk krxvhkrog ghulyhv xwlolw|

iurp sulydwh dqg sxeolf frqvxpswlrq dqg glvxwlolw| iurp h{whuwlqj h�ruw wr

dffxpxodwh kxpdq fdslwdo1 Wkh shu0shulrg xwlolw| ixqfwlrq lv dvvxphg wr

wdnh wkh iroorzlqj irup

�ES|c }|c ,|� ' S| � ,
�n�
| * E� n �� n �}|c +8,
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zkhuh � : � dqg � : f lqglfdwhv wkh lpsruwdqfh ri sxeolf frqvxpswlrq

uhodwlyh wr sulydwh frqvxpswlrq1

Iru d jlyhq vhtxhqfh ri dfwxdo dqg h{shfwhg wd{hv/ i� |j
"

|'�
dqg i� e

|
j
"

|'�
/

hdfk krxvhkrog pd{lpl}hv
S
"

|'f q
|�ES|c }|c ,|�c zkhuh q 5 Efc �� lv wkh glvfrxqw

idfwru/ vxemhfw wr wkh frqvwudlqwv jlyhq e| htxdwlrqv +5,/ +6, dqg ES|c &|c ,|� � f

iru doo |� Wkh vroxwlrq wr wklv rswlpl}dwlrq sureohp dqg wkh dvvrfldwhg ohyho

ri sxeolf frqvxpswlrq shu krxvhkrog duh jlyhq e|

S|E� |c �
e

|
� ' - E� � � |� dq- E� � � e

|
�o

�

� ( +9,

,|E�
e

|n�� '
k
q-

�
�� � e

|n�

�l �
�
( +:,

}|E� |c �
e

|
� ' � |- dq- E�� � e

|
�o

�

� � +;,

Gxh wr wkh vlpsoh vwuxfwxuh ri wkh prgho/ wkh h�ruw ghflvlrq lq shulrg | lv

edvhg rq h{shfwdwlrqv derxw wkh wd{ udwh wkdw zloo suhydlo lq shulrg | n �/

ghqrwhg � e
|n�/ rqo|1 Lw lv frqyhqlhqw wr gh�qh wkh iroorzlqj lqgluhfw xwlolw|

ixqfwlrq=

LE� |c �
e

|
� � �E� |c �

e

|
��

,|3�E�
e

|
��n�

qE� n ��
c +<,

zkhuh

�E� |c �
e

|
� � S|E� |c �

e

|
� n �}|E� |c �

e

|
�� +43,

Wkh ixqfwlrq LE� |c �
e

|
� vkrzv krz wkh lqgluhfw xwlolw| ri d krxvhkrog lv d�hfwhg

e| wkh dfwxdo wd{ udwh lpsohphqwhg dqg wkh wd{ udwh h{shfwhg wr suhydlo lq

shulrg |1 Wkh odwwhu ghwhuplqhv wkh h�ruw lqyhvwhg lq kxpdq fdslwdo dffx0

pxodwlrq lq shulrg | � � dqg vr/ wkh wd{ edvh lq shulrg |1 Lw lv lpsruwdqw

wr qrwlfh wkdw wkh wzr0vhfwru vwuxfwxuh ri wkh prgho lq frqmxqfwlrq zlwk wkh

dvvxpswlrq ri ixoo ghsuhfldwlrq lpso| wkdw wkh prgho fdq eh dqdo|}hg dv d

vhtxhqfh ri wzr0shulrg prghov1

Ehiruh zh wxuq wr wkh dqdo|vlv ri shuirupdqfh yrwlqj dqg fdslwdo wd{dwlrq

lq d g|qdplf ghprfudf|/ zh fkdudfwhul}h/ dv d ehqfkpdun/ wkh wd{ srolf|

fkrvhq e| d srolwlfldq zlwk olih0wlph whqxuh l, zkhq kh fdq frpplw +wkh

vhfrqg ehvw, dqg ll, zkhq kh fdqqrw frpplw +wkh wklug ehvw, wr d sduwlfxodu

wd{ srolf|1 Wkh remhfwlyh ri wkh srolwlfldq lv wr pd{lpl}h wkh zhoiduh ri d

uhsuhvhqwdwlyh krxvhkrog14

4Rqh hdvlo| yhul�hv wkdw li oxps0vxp wd{dwlrq lv srvvleoh/ wkhq +iru � A 4, wkh �uvw ehvw

doorfdwlrq lv f
ie
w @ 3/ o

ie
w @ +��U,

4
" / jw @ �

4
" +�U,

4."

" =
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Sursrvlwlrq 4 Ohw � : �1 Wkh vhfrqg ehvw wd{ srolf| lv vwdwlrqdu| dqg jlyhq

e|

� rK '
E� � ���

E� � ���n �
5 Efc �� � +44,

Wkh wklug ehvw +wlph frqvlvwhqw, wd{ srolf| lv vwdwlrqdu| dqg jlyhq e|

� |K ' �� +45,

Surri1 Zlwk frpplwphqw srzhu/ wkh vhfrqg ehvw wd{ sureohp lv

4@ 
E�|�

"

|'f

"[
|'f

q|LE� |c �
e

|
�� +46,

vxemhfw wr htxdwlrqv +9,0+;, dqg wkh frpplwphqw whfkqrorj| +� | ' � e
|
,1 Wklv

uhgxfhv wr � rK ' @h}4@ � LE� c � � zlwk wkh vroxwlrqv jlyhq deryh1 Zlwkrxw

frpplwphqw srzhu/ wkh wklug ehvw wd{ sureohp lv wr vroyh htxdwlrq +46,

vxemhfw wr htxdwlrqv +9,0+;, wdnlqj � e
|
dv jlyhq1 Wklv uhgxfhv wr vroylqj

� |K ' @h}4@ � i� n � E� � ��j zlwk wkh vroxwlrqv jlyhq deryh1

Lq wkh +xquhdolvwlf, fdvh zkhuh wkh srolwlfldq fdq frpplw wd{ srolf|/ wkh

+vhfrqg ehvw, wd{ udwh lv srvlwlyh/ exw ohvv wkdq rqh1 Wkh srolwlfldq wudghv

r� wkh qhjdwlyh h�hfw ri fdslwdo wd{dwlrq rq lqyhvwphqw zlwk wkh zhoiduh jdlq

dvvrfldwhg zlwk kljkhu sxeolf frqvxpswlrq +� : �,1 Wkh vhfrqg ehvw wd{ udwh

lv lqfuhdvlqj lq wkh ydoxdwlrq ri sxeolf frqvxpswlrq +�,� Dv � whqgv wr �nc

� rK whqgv wr }hur dqg zkhq � jrhv wr lq�qlwh/ � rK jrhv wr �* E� n �� � wkh

ydoxh ri � wkdw pd{lpl}hv wkh +shu0shulrg, wd{ uhyhqxh1 Odfn ri frpplwphqw

srzhu kdv glvdvwurxv frqvhtxhqfhv iru hfrqrplf zhoiduh dv dq h{fhvvlyh fds0

lwdo wd{ +� |K ' �,/ zklfk glvfrxudjhv lqyhvwphqw dowrjhwkhu/ lv ehlqj ohylhg1

Wklv lv wkh fdslwdo ohy| sureohp= diwhu wkh sulydwh vhfwru kdv xqghuwdnhq lwv

lqyhvwphqwv/ wd{lqj wkh fdslwdo vwrfn lv qr orqjhu glvwruwlrqdu| dqg vr/ wkh

srolwlfldq kdv dq lqfhqwlyh +� : �, wr lqfuhdvh wkh wd{ rq fdslwdo lqfrph wr

dxjphqw wkh vxsso| ri sxeolf frqvxpswlrq1 Uhdol}lqj wklv lqfhqwlyh h{ dqwh/

wkh sulydwh vhfwru uhgxfhv lwv lqyhvwphqw wr lqh!flhqwo| orz ohyhov +,| ' f, dqg

S| ' }| ' f iru doo |�Zhoiduh lv uhgxfhg iurp` E� rK� '
S
"

|'f q
|L

�
� rKc � rK

�
: f

wr }hur15

5Li � � 4/ wkh fdslwdo ohy| sureohp grhv qrw dulvh ehfdxvh wkh srolwlfldq kdv qr lqfhqwlyh

wr wd{ fdslwdo lqfrph wr surylgh sxeolf frqvxpswlrq1 Wkhuhiruh/ � ve @ � we @ 31
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7 Fdslwdo Wd{dwlrq zlwk Shuirupdqfh Yrwlqj

Lq prvw prghuq ghprfudflhv/ wkh wd{ udwh rq fdslwdo lqfrph lv uhodwlyho|

prghvw dqg kdv ehhq ghfuhdvlqj vlqfh Zruog Zdu LL lq wkh XN dqg wkh XV

+Gxwwd/ Vhiwrq dqg Zhdoh/ 4<<;> Khwwlfk dqg Zlqhu/ 4<<</ fkdswhu :,1 Wklv

vxjjhvwv wkdw ghprfudwlf lqvwlwxwlrqv lq rqh zd| ru wkh rwkhu kdyh uhvroyhg

wkh fdslwdo ohy| sureohp dqg surylghg d zrundeoh vxevwlwxwh iru wkh odfn ri

srolf|0vshfl�f frpplwphqw srzhu1 Dv glvfxvvhg lq vhfwlrq 5/ wklv lghd kdv

suhylrxvo| ehhq lqyhvwljdwhg e| Shuvvrq dqg Wdehoolql +4<<7, dqg Jdu�qnho

dqg Ohh +5333,1 Khuh zh sursrvh dq dowhuqdwlyh prgho ri g|qdplf ghprfudf|

wkdw fdq khos xv xqghuvwdqg krz wkh fdslwdo ohy| sureohp lv vroyhg lq d

ghprfudwlf vrflhw|1

714 Srolwlfdo Htxloleulxp

Rxuprgho lv edvhg rq wzr lpsruwdqw ihdwxuhv ri srolwlfdo ghflvlrq pdnlqj lq d

g|qdplf ghprfudf|1 Iluvw/ yrwhuv ghohjdwh ghflvlrq pdnlqj srzhu wr hohfwhg

srolwlfldqv/ zkr fdqqrw frpplw wr srolf| dfwlrqv dw hohfwlrq wlphv1 Yrwhuv

fdq dqg gr uhvsrqg wr revhuyhg ehkdylru ri d srolwlfldq dqg wu| wr surwhfw

wkhpvhoyhv djdlqvw h{sursuldwlrq e| hohfwlqj srolwlfldqv rq wkh xqghuvwdqglqj

wkdw wkh| zloo rqo| eh uhhohfwhg li wkh| shuirup xs wr d fhuwdlq vwdqgdug

gxulqj wkhlu fxuuhqw whqxuh1 Khqfh/ wkh fruqhuvwrqh ri rxu prgho lv wkh

lghd ri shuirupdqfh yrwlqj1 Wkh wkhru| ri shuirupdqfh yrwlqj lq g|qdplf

ghprfudflhv kdv ehhq ghyhorshg e| Eduur +4<:6,/ Ihuhmrkq +4<;9,/ Dxvwhq0

Vplwk dqg Edqnv +4<;<,/ Uhhg +4<<7, dqg Shuvvrq hw do1 +4<<:,1 Irupdoo|/

wkhuh lv dq hohfwlrq dw wkh ehjlqqlqj ri hdfk shulrg1 Wkh lqfxpehqw srolwlfldq

uxqv dw wkh ehjlqqlqj ri hdfk shulrg djdlqvw d fkdoohqjhu/ dqg wkh pdmrulw|

uxoh ghwhuplqhv zkhwkhu kh lv uhhohfwhg iru dqrwkhu whup1 Yrwhuv zrxog olnh

wr hohfw d srolwlfldq zkr zrxog lpsohphqw wkh vhfrqg ehvw wd{ srolf| lq hyhu|

shulrg1 Wr wklv hqg/ wkh| vhw d shuirupdqfh vwdqgdug/ � r
|
/ lpphgldwho| diwhu

wkh hohfwlrq lq shulrg |� � dqg ohw wkh qhzo| hohfwhg +ru uhhohfwhg, srolwlfldq

nqrz wkdw kh lv rqo| uhhohfwhg lq wkh hohfwlrq khog lq shulrg | li kh lpsohphqwv

d srolf|/ � U
|
/ wkdw lv irxqg vdwlvidfwru| frpsduhg wr wkh vhw vwdqgdug1

Vhfrqg/ srolwlfldqv fduh derxw kroglqj r!fh1 Wkh| gr vr iru pdq| uhd0

vrqv1 Khuh/ zh irfxv rq rqh sduwlfxodu uhdvrq dqg uhwxuq wr vrph rwkhuv lq

vhfwlrq 91 Zh dvvxph wkdw srolwlfldqv olnh srzhu iru lwv rzq vdnh � d idfwru

wkdw zh fdoo 6 iru phjdorpdqld dqg uhihu wr dv wkh hjr0uhqw1 Wkh lghd lv wkdw

wkh phuh idfw ri kroglqj r!fh jlyhv wkh srolwlfldq sohdvxuh1 Lq dgglwlrq/ zh
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dvvxph wkdw dq hohfwhg srolwlfldq frqwlqxhv klv sulydwh vhfwru dfwlylwlhv zkloh

lq r!fh16 D srolwlfldq*v shu0shulrg xwlolw| lv wkxv jlyhq e|

6n �E� |c �
e

|
��

,|E�
e

|n��
�n�

� n �
� +47,

Lw lv fohdu wkdw wkh 60idfwru jlyhv wkh srolwlfldq d ghvluh wr eh uh0hohfwhg/ dqg

wklv lv zkdw doorzv yrwhuv wr lq xhqfh srolf| fkrlfhv1 Dowkrxjk 6 lv olnho| wr

ydu| dfurvv lqglylgxdov/ zh vkdoo uhwdlq/ iru vlpsolflw|/ wkh dvvxpswlrq wkdw

6 lv wkh vdph iru doo lqglylgxdov1 Srolwlfldqv glvfrxqw wkh ixwxuh dw wkh vdph

udwh dv krxvhkrogv1

Zh fdq qrz gh�qh wkh jdph ehwzhhq wkh hohfwhg srolwlfldq dqg yrwhuv �

wkh g|qdplf ghprfudf| � pruh vshfl�fdoo|1 Srolwlfldqv duh gudzq iurp wkh

srro ri krxvhkrogv1 D yrwlqj vwudwhj| lv d shuirupdqfh vwdqgdug � r
|
5 dfc �o

dqg d yrwh ixqfwlrq/ zkhuh #E� U
|
c � r

|
� lqglfdwhv zkhwkhu ru qrw wkh lqfxpehqw

lv uhhohfwhg1 Dq lpsohphqwdwlrq vwudwhj| ri wkh lqfxpehqw lv d srolf| uxoh

wkdw pdsv hyhu| shuirupdqfh vwdqgdug lqwr d srolf| lpsohphqwdwlrq +� U
|
,1

Wkh wlplqj ri hyhqwv lv looxvwudwhg lq Iljxuh 41

Dw wkh rxwvhw ri hdfk shulrg/ wkh lqfxpehqw srolwlfldq lpsohphqwv d sro0

lf| +� U
|3�,1 Wklv lv revhuyhg e| yrwhuv zkr lq wkh xsfrplqj hohfwlrq frpsduh

wkh lpsohphqwhg srolf| zlwk wkh shuirupdqfh vwdqgdug vhw diwhu wkh suhyl0

rxv hohfwlrq +� r
|3�,1 Li wkh srolwlfldq vdwlv�hv wkh uhtxluhphqwv/ kh lv uhhohfwhg>

rwkhuzlvh wkh fkdoohqjhu hqwhuv r!fh17 Lpphgldwho| diwhu wkh hohfwlrq lq sh0

ulrg | � �/ wkh shuirupdqfh vwdqgdug iru wkh hohfwlrq lq shulrg | lv vhw dqg

dqqrxqfhg sxeolfo|1 Qh{w/ krxvhkrogv irup h{shfwdwlrqv derxw wkh srolf|

wr eh lpsohphqwhg dw wkh ehjlqqlqj ri shulrg | +� e
|
, dqg xqghuwdnh lqyhvw0

phqwv +,|3�,1 Dw wkh ehjlqqlqj ri shulrg |/ wkh hohfwhg srolwlfldq lpsohphqwv

wkh srolf|/ � U
|
/ dqg d qhz hohfwlrq lv khog zkhuh yrwhuv krog wkh srolwlfldq

dffrxqwdeoh iru klv srolf| lpsohphqwdwlrq dffruglqj wr wkh vwdqgdug +� r
|
,1

Diwhu wkdw wkh vhtxhqfh ri hyhqwv uhshdwv lwvhoi1

Iroorzlqj Frdwhv dqg Pruulv +4<<<,/ zh gh�qh srolwlfdo htxloleulxp dv

Pdunry Shuihfw Htxloleulxp1 D Pdunry Shuihfw Htxloleulxp sdwk lv d vh0

txhqfh ri fdslwdo wd{ lpsohphqwdwlrqv/ shuirupdqfh vwdqgdugv dqg yrwlqj

6Li zh wklqn ri wkh xqlw ri dqdo|vlv dv d krxvhkrog/ wkhq wklv edvlfdoo| phdqv wkdw wkh

srolwlfldq frqwlqxhv wr fduh derxw wkh zhoiduh ri wkh krxvhkrog wr zklfk kh ehorqjv diwhu

kdylqj hqwhuhg srolwlfdo r!fh1
7Fkdoohqjhuv sod| qr dfwlyh uroh lq wkh prgho1 Wkh| duh lpsruwdqw rqo| ehfdxvh wkh|

vhuyh dv vxevwlwxwhv iru wkh lqfxpehqw1 Wkh ydoxh ri kroglqj r!fh pxvw eh vx!flhqwo|

kljk wr hqvxuh srvlwlyh vxsso| ri r!fh0vhhnlqj fkdoohqjhuv1 Wklv lv wuxh zkhqhyhu p A 31
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time
t-1 t t+1

I
t 1−τ

Election

s
tτ

)(1
e
ttl τ−

I
tτ

Election

s
t 1+τ

)( 1
e
ttl +τ

Iljxuh 4= Wkh wlplqj ri hyhqwv

rxwfrphv zklfk duh ehvw uhvsrqvhv wr hdfk rwkhu1 Lq Sursrvlwlrq 5/ zh vkrz

wkdw wkh xqltxh +sxuh0vwudwhj|, Pdunry Shuihfw Htxloleulxp ri wkh prgho lv

vwdwlrqdu| dqg pd| lpsohphqw wkh vhfrqg ehvw wd{ srolf|1

Sursrvlwlrq 5 +Htxloleulxp zlwk shuirupdqfh yrwlqj, D vwdwlrqdu| Pdunry
Shuihfw Htxloleulxp h{lvwv dqg lv fkdudfwhul}hg e| wkh iroorzlqj yrwlqj dqg

lpsohphqwdwlrq vwudwhjlhv1 Wkh yrwlqj vwudwhj| lv

#E�c � r� ' � l� � � � rc +48,

#E�c � r� ' f l� � : � rc +49,

zkhuh wkh shuirupdqfh vwdqgdug +� r, lv gh�qhg e|

� r ' 4@ 

+
� rKc4�?

�

%
q6

�� q
� �E� � � f

&,
+4:,

zlwk �E� � � �E�c � � � �E� c ��1 Wkh lpsohphqwdwlrq vwudwhj| iroorzhg e| wkh

lqfxpehqw lv

� U ' � r +4;,

dqg wkh lqfxpehqw lv uhhohfwhg hyhu| shulrg1
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Surri1 Iluvw/ zh vkrz wkdw wkh lpsohphqwdwlrq vwudwhj| lv d ehvw uhvsrqvh

wr wkh yrwlqj vwudwhj|1 Li wkh lqfxpehqw srolwlfldq sod|v dffruglqj wr +4;,/ kh

zloo jhw uhhohfwhg hyhu| shulrg1 Wkh lqfxpehqw kdv dq lqfhqwlyh wr lqfuhdvh

wkh wd{ udwh xs wr � r dqg wklv lv dqwlflsdwhg e| wkh krxvhkrogv1 Khqfh/ zh

fdq zulwh wkh sd|r� dvvrfldwhg zlwk htxloleulxp sod| dv

�E� rc � r� n6n
q EL E� rc � r� n6�

�� q
� +4<,

Li wkh lqfxpehqw ghflghv wr ghyldwh iurp wkh vshfl�hg vwudwhj| dqg sod| vrph

� : � rc kh lv yrwhg rxw ri r!fh dqg uhwxuqv wr wkh sulydwh vhfwru1 Wkh sd|r�

dvvrfldwhg zlwk wklv lv

4@ 
�

+
�E� c � r� n6n q

"[
�'f

q�EL E� rc � r�

,
v1w1 � : � r� +53,

Wkh krxvhkrogv h{shfwhg wr vhh � r lpsohphqwhg gxulqj wkh +�qdo, whqxuh ri

wkh ghyldwlqj lqfxpehqw dqg kdyh lqyhvwhg dffruglqjo|1 Khqfh/ dq| � : � r lv

xqh{shfwhg1 Wkh frqwlqxdwlrq sd|r� lv qrw d�hfwhg e| wkh ghyldwlrq ehfdxvh

wkh fxuuhqw lqfxpehqw lv yrwhg rxw ri r!fh dqg d qhz srolwlfldq/ zkr lv

h{shfwhg wr sod| dffruglqj wr wkh sursrvhg htxloleulxp vwudwhj|/ lv hohfwhg1

Wkh lqfxpehqw zdqwv wr ghyldwh wr � U ' � dqg vr/ wkh sd|r� fdq eh zulwwhq

dv

�E�c � r� n6n
qL E� rc � r�

� � q
� +54,

Frpelqlqj htxdwlrqv +4<, dqg +54,/ wkh lqfxpehqw zloo sod| dffruglqj wr wkh

fdqglgdwh htxloleulxp vwudwhj|/ l1h1/ � U ' � rc li dqg rqo| li

q6

�� q
� �E� r� � fc +55,

zkhuh �E� r� � LE�c � r��LE� rc � r� ' �E�c � r�� �E� rc � r�1 Zh qrwlfh wkdw wkh

ixqfwlrq �E� � kdv wkh iroorzlqj surshuwlhv l, �Ef� : f> ll, �E�� ' f> dqg lll,
Y�E��

Y�
	 f iru doo � 5 dfc �o1 Zh uhihu wr htxdwlrq +55, dv wkh sduwlflsdwlrq

frqvwudlqw dqg wr �E� r� dv wkh ydoxh ri wkh ghyldwlrq1

Vhfrqg/ zh vkrz wkdw wkh yrwlqj vwudwhj| lv d ehvw uhvsrqvh wr wkh lp0

sohphqwdwlrq vwudwhj|1 Yrwhuv ghvljq wkh shuirupdqfh vwdqgdug wr vroyh wkh

iroorzlqj sureohp=

4@ 
�

LE� c � �

�� q
+56,
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vxemhfw wr htxdwlrq +55,1 Wkh Odjudqjldq lv

u '
LE� c ��

�� q
n b

%
��E� � n

q6

�� q

&
� +57,

Wkh N0W frqglwlrqv +ljqrulqj qrq0qhjdwlylw| frqvwudlqwv, duh

Yu

Y�
'

�

�� q

YLE� c � �

Y�
n b

Y�E� �

Y�
' fc +58,

Yu

Yb
' ��E�� n

q6

� � q
� fc +59,

Yu

Yb
b ' f� +5:,

Li b ' f +wkh sduwlflsdwlrq frqvwudlqw lv qrw elqglqj,/ lw iroorzv iurp htxdwlrq

+58, wkdw

� r ' � rK� +5;,

Li b : f +wkh sduwlflsdwlrq frqvwudlqw lv elqglqj,/ zh qrwlfh wkdw � r : � rK

ehfdxvh Yu

Y�
m�rK' �bYLE�c�rK�

Y�
: f1 Pruhryhu/ wkh shuirupdqfh vwdqgdug lv

ghvljqhg wr vdwlvi| Yu

Yb
' f dqg vr/

� r ' @h}4�?
�

%
q6

� � q
� �E� � � f

&
c +5<,

zkhuh q6

�3q
: f , � r 	 �1 Frpelqj htxdwlrqv +5;, dqg +5<, |lhogv htxdwlrq

+4:,1

Wklug/ zh qrwlfh wkdw wkh htxloleulxp yrwlqj vwudwhj| +zhdno|, grplqdwhv

dq| rwkhu yrwlqj vwudwhj|1 Wklv lpsolhv wkdw wkh yrwhuv kdyh qr +vwulfw, lq0

fhqwlyh wr ghyldwh iurp wkh dqqrxqfhg shuirupdqfh vwdqgdug dw wkh hohfwlrq

gd| dqg yrwh dq lqfxpehqw wkdw sod|hg dffruglqj wr wkh htxloleulxp lpsoh0

phqwdwlrq vwudwhj| rxw ri r!fh ru nhhs dq lqfxpehqw wkdw ghyldwhg

Wkh Sursrvlwlrq lv looxvwudwhg lq Iljxuh 51 Ghprfudwlf hohfwlrqv dqg yrwhu

frqwuro duh h�hfwlyh lq uhgxflqj wkh htxloleulxp fdslwdo wd{ udwh ehorz wkh

wklug ehvw ohyho zkhqhyhu srolwlfldqv ydoxh wkh ixwxuh +q : f, dqg ghulyh

xwlolw| iurp ehlqj lq srzhu +6 : f, dqg pd| lpsohphqw wkh vhfrqg ehvw wd{

+d srlqw zh uhwxuq wr lq wkh qh{w vhfwlrq,1 Wkh lqwxlwlrq lv vwudljkw iruzdug1
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Wkh hohfwhg srolwlfldq idfhv wkh whpswdwlrq wr lqfuhdvh wkh fdslwdo wd{ wr �

diwhu wkh hohfwlrq lq rughu wr h{sorlw wkdw lqyhvwphqwv kdyh douhdg| ehhq vxqn1

Wklv whpswdwlrq lv/ krzhyhu/ edodqfhg djdlqvw wkh ghvluh wr vwd| lq r!fh lq

rughu wr hduq wkh hjr0uhqw lq wkh ixwxuh1 Yrwhuv wdnh dgydqwdjh ri wklv idfw dqg

vhw d shuirupdqfh vwdqgdug wkdw uhtxluhv wkh lqfxpehqw wr uhgxfh wkh fdslwdo

wd{ lq rughu wr eh uhhohfwhg1 Lq grlqj vr/ wkh yrwhuv uhdvrq dv iroorzv1 Li wkh|

vhw d wrr wrxjk shuirupdqfh vwdqgdug/ wkhq wkh srolwlfldq lv whpswhg wr irujr

wkh ixwxuh hjr0uhqw dqg wr wd{ dzd| fxuuhqw fdslwdo frpsohwho|1 Li/ rq wkh

rwkhu kdqg/ wkh| vhw d wrr vriw shuirupdqfh vwdqgdug/ wkh srolwlfldq zrxog eh

zloolqj wr uhgxfh wkh wd{ udwh ixuwkhu exw grhv qrw gr vr dv kh fdq lqfuhdvh wkh

wd{ wr wkh ohyho vshfl�hg e| wkh vwdqgdug zlwkrxw mhrsdugl}lqj wkh uhhohfwlrq

survshfw1 Wkh rswlpdo shuirupdqfh vwdqgdug lqvxuhv wkdw wkh lqfxpehqw

lv lqgl�huhqw ehwzhhq/ rq wkh rqh kdqg/ frpso|lqj zlwk wkh vwdqgdug dqg

jhwwlqj uhhohfwhg dqg/ rq wkh rwkhu/ qrw frpso|lqj/ lpsohphqwlqj wkh wklug

ehvw fdslwdo wd{ dqg ehlqj yrwhg rxw ri r!fh1 Wkh sulydwh vhfwru uhdol}hv wkdw

wkh srolwlfldq zloo/ lq htxloleulxp/ vwlfn wr wkh vwdqgdug dqg vr/ edvh wkhlu

lqyhvwphqw ghflvlrqv rq wklv1

Ilqdoo|/ zh qrwlfh wkdw wkh shuirupdqfh vwdqgdug lv fuhgleoh lq wkh vhqvh

wkdw yrwhuv kdyh qr lqfhqwlyh wr fkdqjh wkhlu plqgv1 Wkh| fdqqrw gr ehwwhu

lq wkh hohfwlrq dw wkh hqg ri d srolwlfldq*v whqxuh wkdq vwlfnlqj wr wkh vwdqgdug

wkh| dqqrxqfhg dw wkh ehjlqqlqj ri klv whqxuh1 Wklv lpsolhv wkdw wkh vroxwlrq

wr wkh fdslwdo ohy| sureohp surylghg e| d g|qdplf ghprfudf| dvvxphv olwwoh

pruh lq whupv ri frpplwphqw srzhu wkdq zkdw lv hperglhg lq wkh ghprfudwlf

lqvwlwxwlrq lwvhoi18

8 Wkh H�hfwlyhqhvv ri Yrwhu Frqwuro

Sursrvlwlrq 5 vkrzv wkdw wkh srolwlfdo htxloleulxp fdq vxvwdlq dqg lpsohphqw

iru hyhu/ wkh vhfrqg ehvw fdslwdo wd{1 Wr jdlq pruh lqirupdwlrq derxw zkhq

wklv kdsshqv/ Sursrvlwlrq 6 h{dplqhv krz wkh h�hfwlyhqhvv ri yrwhu frqwuro

uhodwhv wr wkh vwuxfwxudo sdudphwhuv ri wkh hfrqrp|/ 6/ q/ -/ dqg �1

8Lw lv fohdu wkdw zh dvvxph wkdw yrwhuv fdq frruglqdwh rq d sduwlfxodu suhirupdqfh

vwdqgdug1 Lq dgglwlrq/ zh pdnh wkh dvvxpswlrq wkdw yrwhuv/ dv d jurxs/ dfw dv d vwudwhjlf

sod|hu1 Wklv lpsolhv wkdw wkh| frruglqdwh rq wkh ehvw srvvleoh shuirupdqfh vwdqgdug1 Li

yrwhuv dfw qrq0vwudwhjlfdoo| � d fdvh zklfk frxog eh wuhdwhg dorqj wkh olqhv ri Fkdul dqg

Nhkrh +4<<3, � wkh| pljkw qrw eh deoh wr frruglqdwh rq wkh ehvw srvvleoh vwdqgdug1
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τsbτ 1

β
β
−1

m

s
1τ

Participation constraint
binding

Participation constraint
not binding

)(τφ

)(2 τφ
)(1 τφ

Iljxuh 5= Wkh Srolwlfdo Htxloleulxp

Sursrvlwlrq 6 Gh�qh � ' q
�3

�
�6

�3q
: f/ dqg ohw - : f dqg � : �1 Wkhq

wkhuh h{lvwv d fxw0r� ixqfwlrq/ �E-c �� : fc vxfk wkdw iru � � �E��/ wkh vhfrqg
ehvw fdslwdo wd{ lv dozd|v lpsohphqwhg lq d g|qdplf ghprfudf|1 Pruhryhu/
Y�

Y-
: f dqg Y�

Y�
: f iru - : f1

Surri1 Zulwh wkh sduwlflsdwlrq frqvwudlqw jlyhq e| htxdwlrq +55, dv � �

E� � ��-
�n �

� d� � �7o
�n �

� 1 Il{ - : f dqg � : � dqg gh�qh �E-c �� ' E� �

��-�n
�

� d��� rKE��o�n
�

� : f/ zkhuh � rKE�� lv gh�qhg e| htxdwlrq +44,1 Fohduo|/

iru � � �E��/ � r ' � rKE��1 Zh qrwlfh wkdw Y�

Y-
: fc Y

2
�

Y-2
: fc �Efc �� ' fc dqg

*�4-<" �E-c �� '41 Lq dgglwlrq/

Y�

Y�
' -�n

�

� d� � � rKE��o�n
�

�

+
� �

� � �

�E� � ���n �2

,
: f +63,

dv �2 � � n �

�n�
: f iru � : �

Wkh Sursrvlwlrq lv looxvwudwhg lq Iljxuh 6/ zklfk vkrzv wkh fxw0r� ixqf0

wlrq/ �E��/ dv d ixqfwlrq ri - iru jlyhq �1 Zh pdnh d glvwlqfwlrq ehwzhhq wzr

uhjlphv1 Lq uhjlph �/ wkh hfrqrp| lv orfdwhg deryh wkh fxw0r� ixqfwlrq dqg
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v

R

);( 1γRv
);( 2γRv

Regime 1:

)(γττ sbs =
Regime 2:

1)( ≤< ssb τγτ

21 γγ <

Iljxuh 6= Yrwhu frqwuro lq srolwlfdo htxloleulxp

wkh vhfrqg ehvw fdslwdo wd{ lv vxvwdlqdeoh lq htxloleulxp1 Wklv kdsshqv zkhq

wkh hjr0uhqw dqg2ru wkh glvfrxqw udwh duh uhodwlyho| odujh dqg2ru wkh uhwxuq wr

lqyhvwphqw lv vpdoo1 Wkh lqwxlwlrq lv dv iroorzv1 Zkhq wkh hohfwhg srolwlfldq

fduhv d orw derxw srzhu dqg ydoxhv wkh ixwxuh/ wkh vkruw0whup whpswdwlrq wr

h{sursuldwh fdslwdo lv uhodwlyho| prghvw frpsduhg wr wkh jdlq ri kroglqj rq

wr srzhu1 Yrwhuv fdq/ wkhuhiruh/ dvn iru d orw lq rughu wr uhhohfw wkh srolwl0

fldq1 Dw rqh ohyho wklv fdq eh lqwhusuhwhg dv dq dowhuqdwlyh yhuvlrq ri wkh

Iron Wkhruhp= Iru d vx!flhqwo| kljk ydoxdwlrq ri srolwlfdo r!fh + q6
�3q

,/ wkh

vhfrqg ehvw wd{ udwh fdq eh vxvwdlqhg dv d Pdunry Shuihfw Htxloleulxp1

Lq uhjlph 2/ wkh hfrqrp| lv orfdwhg ehorz wkh fxw0r� ixqfwlrq dqg/ do0

wkrxjk yrwhuv fdq/ lq jhqhudo/ jhw wkh srolwlfldq wr uhgxfh wkh fdslwdo wd{

ehorz �/ wkh| fdqqrw jhw klp wr lpsohphqw wkh vhfrqg ehvw1 Wkh htxloleulxp

wd{ udwh lv jlyhq e|

� rE�c-c �� ' � �

5
7 �

E� � ��-�n
�

�

6
8

�

�n�

� +64,

Lw lv hdv| wr vhh wkdw wkh gl�huhqfh ehwzhhq wkh htxloleulxp wd{ dqg wkh vhfrqg

ehvw wd{ lv ghfuhdvlqj lq � dqg lqfuhdvlqj lq - dqg wkdw wkh htxloleulxp wd{
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sτ

sbτ

1

v
v

β
β χ

−
=

−

1

1
1

m
v

Iljxuh 7= Htxloleulxp wd{dwlrq dqg 6 dqg q1

lv htxdo wr wkh wklug ehvw zkhq � ' f ru - $41 Dowkrxjk/ lw lv kdughu wr

frqwuro srolwlfldqv lq vrflhwlhv lq zklfk wkh uhwxuq wr lqyhvwphqw lv odujh/ dq

lqfuhdvh lq - vwloo kdv d ehqh�fldo lpsdfw rq zhoiduh dv wkh qhjdwlyh zhoiduh

h�hfw ri d kljkhu htxloleulxp wd{ udwh lv pruh wkdq r�vhw e| wkh srvlwlyh

zhoiduh h�hfw ri juhdwhu surgxfwlylw|1 Wkh uhodwlrqvkls ehwzhhq � dqg wkh

htxloleulxp fdslwdo wd{ lv +iru jlyhq � : � dqg - : f, vkrzq lq Iljxuh 7/

dqg wkh uhodwlrqvkls ehwzhhq - dqg wkh htxloleulxp wd{ lv +iru � : � dqg

� : f, vkrzq lq Iljxuh 81 - lv gh�qhg lpsolflwo| e| � ' �E-c ��

Wkh ghjuhh ri yrwhu frqwuro dovr ghshqgv rq wkh ydoxdwlrq ri sxeolf frq0

vxpswlrq1 Dq lqfuhdvh lq � kdv wzr h�hfwv1 Lw pdnhv lw kdughu iru yrwhuv

wr frqwuro wkh srolwlfldq ehfdxvh wkh whpswdwlrq wr h{sursuldwh fdslwdo lv lq0

fuhdvlqj lq �1 Wklv lv looxvwudwhg lq Iljxuh 6 zkhuh dq lqfuhdvh lq � vkliwv

�E-( �� xs +wr wkh grwwhg olqh,1 Wklv lpsolhv wkdw d kljkhu ydoxh ri � ru d

orzhu ydoxh ri - lv uhtxluhg wr lpsohphqw wkh vhfrqg ehvw1 Wkh vhfrqg h�hfw

lv wkdw wkh vhfrqg ehvw wd{ lwvhoi lqfuhdvhv1 Lw lv/ wkhuhiruh/ qrw fohdu wkdw wkh

gl�huhqfh ehwzhhq wkh htxloleulxp wd{ dqg wkh vhfrqg ehvw wd{ � lq uhjlph

5 � lv lqfuhdvlqj lq �1
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sτ

sbτ

1

R
R

Iljxuh 8= Htxloleulxp wd{dwlrq dqg wkh uhdo lqwhuhvw udwh

9 Srvlwlyh Uhzdugv dqg Fdslwdo Wd{dwlrq

Wkh shuirupdqfh vwdqgdug hpsor|hg e| yrwhuv lv vlplodu wr dq lpsolflw lqfhq0
wlyh frqwudfw1 Lw whuplqdwhv wkh whqxuh ri d srolwlfldq li shuirupdqfh lv wrr

srru1 Wklv w|sh ri frqwudfw kdv srzhu ehfdxvh srolwlfldqv ydoxh wkh srzhu

dqg suhvwljh wkdw frphv zlwk sxeolf r!fh1 Srolwlfldqv/ w|slfdoo| fduh derxw

sxeolf r!fh iru dgglwlrqdo uhdvrqv dv zhoo1 Iluvw/ srolwlfdo r!fh pd| eh uh0

zdughg zlwk dq r!fldo zdjh +Eduur/ 4<:6,1 Vhfrqg/ kroglqj srolwlfdo r!fh

pd| surylgh wkh sodwirup iurp zklfk srolwlfldqv fdq jhqhudwh vxevwdqwldo

xqr!fldo lqfrphv/ hlwkhu lq wkh irup ri eulehv ru rwkhu w|shv ri uhvrxufh

glyhuvlrq +Shuvvrq hw do1/ 4<<:> Dlgw dqg Gxwwd/ 5333,1 Dv rssrvlwh wr wkh

hjr0uhqw/ wkhvh idfwruv fdq wr vrph h{whqw eh frqwuroohg e| wkh hohfwrudo dqg

wkh| pd| zdqw wr ghvljq wkh uhzdugv ri sxeolf r!fh wr surprwh dffrxqwdelo0

lw| dqg surylgh lqvxudqfh djdlqvw h{sursuldwlrq1

Wr looxvwudwh wkhvh lghdv vxssrvh wkdw yrwhuv fdq frpplw wr sd| wkh srolwl0

fldq d zdjh udwh / hyhu| shulrg1 Wkh zdjh udwh lv ghflghg rq rqfh dqg iru doo
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dw wkh ehjlqqlqj ri wkh jdph xvlqj wkh xqdqlplw| uxoh19c: Vlqfh wkh r!fldo

zdjh kdv pxfk wkh vdph lpsdfw rq wkh srolwlfdo htxloleulxp dv 6/ lw lv fohdu

iurp Sursrvlwlrq 5 wkdw yrwhuv fdq dfklhyh ehwwhu rxwfrphv e| djuhhlqj wr

sd| d zdjh wr wkh hohfwhg srolwlfldq1 Grlqj vr lv/ krzhyhu/ frvwo| dqg wkh

txhvwlrq lv li yrwhuv zrxog eh zloolqj wr pdnh wkh vdful�fh uhtxluhg wr lp0

sohphqw wkh vhfrqg ehvw fdslwdo wd{1 Wr lqyhvwljdwh wklv srvvlelolw| lq pruh

ghwdlo/ zh dvvxph wkdw sduw ri wkh uhyhqxh jhqhudwhg e| wd{lqj fdslwdo lv xvhg

wr �qdqfh d vhsdudwh zdjh/ �/ wr wkh srolwlfldq=

� '

+
� li u� |-&|3� � � : f

f li qrw
c +65,

zkhuh � lv wkh zdjh udwh frpplwwhg wr dw wkh ehjlqqlqj ri wkh jdph1 Sxeolf

frqvxpswlrq shu krxvhkrog ehfrphv }| ' 4@ 
q
� |-&|3� �

�

u
c f
r
� Qrwh wkdw

wkh frvw ri d kljkhu zdjh lv d uhgxfwlrq ri sxeolf frqvxpswlrq shu krxvhkrog

dqg wkdw wkh htxloleulxp wd{ udwh lv +zhdno|, ghfuhdvlqj lq �1 Yrwhuv duh

zloolqj wr sd| d zdjh udwh wkdw vroyhv wkh fdslwdo ohy| sureohp dowrjhwkhu li

wkh srsxodwlrq lv odujh hqrxjk1 D vx!flhqw frqglwlrq +zklfk dvvxphv wkdw

6 ' f, lv

u :
�E� � ��E�� q�E� n ��

qE� n �� q�
� +66,

Wkh frvw ri vroylqj wkh sureohp lv/ lq sduw/ vpdoo ehfdxvh wkhuh duh pdq|

yrwhuv zklfk fdq vkduh wkh exughq dqg lq vrflhwlhv zkhuh srolwlfdo r!fh fdu0

ulhv d odujh hjr0uhqw/ wkh frvw shu krxvhkrog fdq eh wulyldo1 Lw lv lpsruwdqw wr

qrwlfh/ krzhyhu/ wkdw hyhq lq yhu| odujh vrflhwlhv lw lv fuxfldo wkdw srolwlfldqv

ydoxh wkh ixwxuh +q : f,1 Li wkh| gr qrw/ yrwhuv orvh doo frqwuro1 Zlwk wklv

surylvr/ zh vhh wkdw wkh frpelqdwlrq ri wkh vwlfn +shuirupdqfh yrwlqj, dqg

wkh fduurw +d kljk zdjh, fdq eh d srzhuixo wrro lq vroylqj wlph lqfrqvlvwhqf|

sureohpv1;

9Wkh odwhu dvvxpswlrq pdnhv wklv olqh ri uhdvrqlqj vxemhfw wr wkh fulwltxh wkdw zh duh

vkliwlqj wkh frpplwphqw sureohp iurp wkh srolf| lpsohphqwdwlrq vwdjh wr d �frqvwlwx0

wlrqdo� vwdjh +vhh/ h1j1/ PfFdooxp/ 4<<8,1
:Qrwlfh wkdw zh gr qrw frqvlghu wkh vlwxdwlrq lq zklfk srolwlfldqv fdq pdnh wkh r!fldo

zdjh frqwlqjhqw rq shuirupdqfh ru srolwlfldqv fdq judqw wkhpvhoyhv sd| lqfuhdvhv1
;Vhh dovr Shuvvrq dqg Wdehoolql +4<<6, dqg Zdovk +4<<8,1
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: Frqfoxvlrq

Wklv sdshu vkrzv krz shuirupdqfh yrwlqj lq d g|qdplf ghprfudf| fdq vroyh

wkh fdslwdo ohy| sureohp dqg/ lq sulqflsoh/ eh d vroxwlrq wr rwkhu wlph lqfrq0

vlvwhqf| sureohpv wkdw dulvh zkhq yrwhuv ghohjdwh ghflvlrq pdnlqj srzhu wr

hohfwhg srolwlfldqv1 Rxu prgho lv h{wuhpho| vlpsoh/ kdv pdq| olplwdwlrqv dqg

ohdyhv lpsruwdqw lvvxhv iru ixwxuh uhvhdufk1 Ehorz zh glvfxvv vrph ri wkhvh1

� Rxu dqdo|vlv lv edvhg rq wkh lghd wkdw srolwlfldqv ydoxh wkh ixwxuh1 Li

srolwlfldqv idfh qr ixwxuh/ yrwhuv duh xqdeoh wr frqwuro shuirupdqfh dqg

kljk fdslwdo wd{hv uhvxow1 Whup olplwv/ iru h{dpsoh/ uhgxfh srolwlfldqv

wlph krul}rq dqg fuhdwh d �odvw shulrg� sureohp +vhh Eduur/ 4<:6,1 Wr

wkh h{whqw wkdw srolwlfldqv duh wr eh lghqwl�hg zlwk srolwlfdo sduwlhv

wklv sureohp fdq/ krzhyhu/ eh ryhufrph +vhh Dohvlqd dqg Vshdu/ 4<;;,1

Wklv vxjjhvwv wkdw vrflhwlhv zlwk ohvv zhoo0ghyhorshg sduw| v|vwhpv dqg

irupdo whup olplwv zloo/ fhwhulv sdulexv/ kdyh d whqghqf| wr uhvruw wr

h{sursuldwlqj phdqv ri wd{dwlrq1

� Lq vrflhwlhv zkhuh wkh ghprfudwlf lqvwlwxwlrq lv qrw ixoo| ghyhorshg/

srolwlfldqv fdq/ e| uljjlqj hohfwlrqv lq ydulrxv zd|v/ dyrlg ehlqj yrwhg

rxw ri r!fh lq uhvsrqvh wr srru shuirupdqfh1 Irupdoo|/ wklv fruuh0

vsrqgv wr vlwxdwlrqv lq zklfk wkh yrwh vwudwhj| kdv d orzhu erxqg/

l1h1/ 6�? #E�� : f/ dqg vxjjhvwv wkdw vrflhwlhv zlwk ohvv zhoo0ghyhorshg

ghprfudwlf lqvwlwxwlrqv zloo/ fhwhulv sdulexv/ kdyh d whqghqf| wr uhvruw

wr h{sursuldwlqj phdqv ri wd{dwlrq1

� Srolwlfldqv duh doo wkh vdph lq rxu prgho1 Lq uhdolw|/ srolwlfldqv gl�hu lq

pdq| zd|v dqg vrph shuvrqdo fkdudfwhulvwlfv pdnhv iru ehwwhu ohdghuv

wkdq rwkhuv1 Wklv lv fdswxuhg lq rxu prgho e| wkh 60idfwru1 Fohduo|/

yrwhuv zrxog olnh wr hohfw dqg uhhohfw ohdghuv zlwk d kljk 60idfwru vlqfh

wkdw zrxog hqdeoh wkhp wr frqwuro wkh ohdghu ehwwhu1 Lq d zruog zlwk

jrrg dqg edg ohdghuv/ yrwhuv pd| zdqw wr vhdufk iru jrrg ohdghuv +vhh

Edqnv dqg Vxqgdudp/ 4<<6,1 Wklv lqgxfhv srolwlfdo lqvwdelolw| dqg/

dw ohdvw lqlwldoo| xqwlo d jrrg ohdghuv lv irxqg/ h{fhvvlyho| kljk fdslwdo

wd{hv1

� Rxu prgho dvvxphv wkdw doo yrwhuv kdyh wkh vdph suhihuhqfhv dqg wkdw

wkh| fdq +xqdqlprxvo|, djuhh wr d sduwlfxodu shuirupdqfh vwdqgdug1

Zkhq yrwhuv duh khwhurjhqrxv/ wkh|/ krzhyhu/ idfh d pruh frpsolfdwhg
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frruglqdwlrq sureohp1 Li yrwhuv xvh lqglylgxdo shuirupdqfh vwdqgdugv

+hjr0wurslf yrwlqj,/ wklv uhgxfhv wkh vfrsh iru shuirupdqfh yrwlqj +Ihu0

hmrkq/ 4<;9,1 Li/ krzhyhu/ yrwhuv edvh wkhlu yrwh ghflvlrq rq vrph djjuh0

jdwh shuirupdqfh phdvxuh +vrflr0wurslf yrwlqj,/ rxu uhvxowv duh urexvw

wr wkh lqwurgxfwlrq ri yrwhu khwhurjhqhlw|1
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