
Hfrqrplf Srolf| dqg Vshfldo Lqwhuhvw Srolwlfv�

Wruvwhq Shuvvrq|

Iluvw gudiw= Pdufk 64/ 4<<:
Wklv yhuvlrq= Pd| 48/ 4<<:1

41 Lqwurgxfwlrq

D juhdw ghdo ri uhvhdufk kdv ehhq grqh rq wkh erxqgdu| ehwzhhq hfrqrplfv dqg

srolwlfdo vflhqfh lq wkh odvw �yh wr whq |hduv1 Wklv uhvhdufk lq �srolwlfdo hfrqrplfv�

vsdqv pdq| vxe�hogv/ vxfk dv pdfurhfrqrplfv/ wudgh/ sxeolf �qdqfh/ uhjxodwlrq/

udwlrqdo fkrlfh srolwlfv/ dqg jdph wkhru|1 D frpprq ghqrplqdwru kdv ehhq wr

vwxg| vwuxfwxudo prghov ri wkh srolwlfdo surfhvv= djhqwv ehkdyh udwlrqdoo| zlwklq

zhoo0vshfl�hg hfrqrplf dqg srolwlfdo lqvwlwxwlrqv/ zkhuh wkh srolf|pdnlqj surfhvv

lv irupxodwhg dv dq h{whqvlyh irup jdph1 Phwkrgrorjlfdoo|/ pxfk surjuhvv kdv

ehhq pdgh uhodwlyh wr wudglwlrqdo dssurdfkhv/ zklfk zhuh riwhq edvhg rq lqfrqvlv0

whqw ru luudwlrqdo srolwlfdo dqg hfrqrplf ehkdylru/ uho|lqj rq qrq0ghulyhg lq xhqfh

ixqfwlrqv/ srolwlfdo vxssruw ixqfwlrqv/ ru yrwh ixqfwlrqv1 \hw/ wkh prghuq zrun

kdv odujho| ghyhorshg vhsdudwho| lq hdfk vxe�hog/ zlwkrxw pxfk frqwdfw zlwk rwkhu

vxe�hogv1 Dqg hdfk ri wkh uhvxowlqj olwhudwxuhv whqgv wr irfxv rq d glvwlqfw/ exw

sduwldo/ dvshfw ri wkh srolwlfdo surfhvv1 Lq wklv ohfwxuh/ L vkdoo dujxh wkdw hyhq

wkrxjk wkh surjuhvv wr gdwh kdv ehhq vxevwdqwldo/ zh fdq jdlq d ehwwhu xqghu0

�Iudqn Sdlvk Ohfwxuh gholyhuhg dw wkh Ur|do Hfrqrplf Vrflhw| frqihuhqfh/ Pdufk 59/ 4<<:/
dqg Vh|prxu H1 dqg Uxwk E1 Kduulv Ohfwxuh/ gholyhuhg dw Kduydug Xqlyhuvlw|/ Dsulo ;/ 4<<:1
Sduw ri wkh ohfwxuh gudzv dw mrlqw zrun zlwk Hokdqdq Khospdq/ Jhudug Urodqg dqg Jxlgr
Wdehoolql/ zkr dovr jdyh ph xvhixo frpphqwv rq dq hduolhu gudiw/ dv glg Nhq Vkhsvoh dqg vhplqdu
sduwlflsdqwv dw Fklfdjr/ Shqq/ dqg Ervwrq Froohjh1 Kduydug Xqlyhuvlw| jhqhurxvo| vxssruwhg
p| uhvhdufk lq wkh |hdu zkhq wklv ohfwxuh zdv suhsduhg/ dv glg wkh Edqn ri Vzhghq Whufhqwhqdu|
Irxqgdwlrq1 Fkulvwlqd Oùqqeodg surylghg hglwruldo dvvlvwdqfh1

|Lqvwlwxwh iru Lqwhuqdwlrqdo Hfrqrplf Vwxglhv/ Vwrfnkrop Xqlyhuvlw|> QEHU> FHSU1



vwdqglqj ri srolf|pdnlqj lq ghprfudflhv e| frpelqlqj wkh lqvljkwv iurp gl�huhqw

vwudqgv ri wklqnlqj1

Rq vrph hfrqrplf srolf| lvvxhv wkh frq lfwlqj ylhzv/ erwk dprqj flwl}hqv

dqg srolwlfldqv/ edvlfdoo| uhgxfh wr d vlqjoh ohiw0wr0uljkw glphqvlrq1 H{dpsohv

pd| lqfoxgh wkh srolwlfv ri lq dwlrq yv1 xqhpsor|phqw/ fdslwdo wd{dwlrq/ ru wkh

vl}h ri jryhuqphqw1 Zh fdq wklqn derxw srolf| lvvxhv/ zlwklq wklv grpdlq ri

�jhqhudo lqwhuhvw srolwlfv/� dv ehlqj uhvroyhg yld wudglwlrqdo Grzqvldq hohfwrudo

frpshwlwlrq/ dw ohdvw wr d �uvw dssur{lpdwlrq1 Exw wkh hfrqrplf srolf| surfhvv

dovr doorzv qduurz lqwhuhvw jurxsv dpsoh rssruwxqlwlhv wr frqfhqwudwh ehqh�wv wr

wkhlu rzq jurxs dw wkh h{shqvh ri wkh srsxodwlrq dv d zkroh1 Wkh uhvxowlqj srolf|

frq lfw lv jhqhulfdoo| pxowl0glphqvlrqdo> uhvroylqj lw e| yrwlqj dorqh zrxog wkxv

uhvxow lq Frqgrufhw f|fohv1 Zh wkhuhiruh qhhg wr jr eh|rqg wkh vlpsohvw hohfwrudo

prghov wr xqghuvwdqg srolf| ghwhuplqdwlrq zlwklq wklv grpdlq ri �vshfldo lqwhuhvw

srolwlfv�1

Wklv ohfwxuh ghdov zlwk vshfldo lqwhuhvw srolwlfv1 Wr pdnh p| srlqw derxw

iuxlwixo dqdo|wlfdo duelwudjh/ L zloo vwlfn wr wkh vdph xqghuo|lqj srolf| h{dpsoh

wkurxjkrxw= wklv zloo eh d vlpsoh prgho ri d vrflhw| zkhuh wkh jryhuqphqw xvhv d

frpprq srro ri wd{ uhyhqxhv wr surylgh dq duud| ri sxeolf jrrgv/ wkh ehqh�wv ri

zklfk duh frpsohwho| frqfhqwudwhg wr zhoo gh�qhg jurxsv1 Dq ryhuulglqj wkhph

zloo eh wr lghqwli| wkh irufhv wkdw pdnh vrph jurxsv srolwlfdoo| pruh srzhuixo wkdq

rwkhuv1 Vlqfh wkh xqghuo|lqj hfrqrplf prgho lv frpsohwho| v|pphwulf/ dv|pphwulf

doorfdwlrqv uhtxluh vrph dv|pphwulhv lq wkh srolwlfdo surfhvv1

Lq Vhfwlrq 5/ L irupxodwh wkh edvlf prgho dqg ghulyh wzr ehqfkpdun doorfdwlrqv1

L wkhq vwduw r� e| vwxg|lqj wkh htxloleulxp doorfdwlrq ri sxeolf jrrgv iurp wkh

ydqwdjh srlqw ri wzr gl�huhqw vwdwh0ri0wkh0duw prghov1 Lq Vhfwlrq 6/ L xvh d prgho

ri oree|lqj dv frpprq djhqf|/ uhfhqwo| ghyhorshg e| uhvhdufkhuv lq wudgh srolf|/

wr vwxg| wkh lq xhqfh dfwlylwlhv e| lqwhuhvw jurxsv1 Lq Vhfwlrq 7/ L xvh d ohjlvodwlyh

edujdlqlqj prgho/ uhfhqwo| ghyhorshg e| uhvhdufkhuv lq Dphulfdq frqjuhvvlrqdo

srolwlfv/ wr vwxg| wkh uxohpdnlqj surfhvv lq wkh ohjlvodwxuh1

L wkhq wu| wr vkrz krz phujlqj vxfk �sduwldo� prghov ri wkh srolf|pdnlqj

surfhvv lqwr pruh frpsohwh htxloleulxp prghov wkdw doorz iru lqwhudfwlrqv eh0

wzhhq hohfwrudo/ lq xhqfh/ dqg ohjlvodwlyh ehkdylru dowhuv wkh frqfoxvlrqv derxw

htxloleulxp srolf|14 Lq wkdw yhlq/ Vhfwlrq 8 looxvwudwhv wkh lqwhudfwlrq ehwzhhq

4Uhfhqw h{dpsohv ri suhflvho| wklv nlqg ri uhvhdufk duh wkh sdshuv e| Jurvvpdq dqg Khospdq
+4<<9, dqg e| Ehvoh| dqg Frdwh +4<<9,/ erwk ghdolqj zlwk wkh lqwhudfwlrq ehwzhhq oree|lqj dqg
hohfwlrqv�d wrslf wkdw L zloo qrw dgguhvv lq wkh ohfwxuh1 Rwkhu uhihuhqfhv duh jlyhq ehorz1
Dq lpsruwdqw rplvvlrq lv wkdw L hqwluho| glvuhjdug exhudxfudwlf ehkdylru dqg lwv lqwhudfwlrq
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ohjlvodwlrq dqg hohfwlrqv zlwk survshfwlyh yrwhuv dqg rxwfrph0prwlydwhg srolwl0

fldqv1 Vhfwlrq 9 looxvwudwhv wkh lqwhudfwlrq ehwzhhq ohjlvodwlrq dqg oree|lqj zlwk

�qdqfh0prwlydwhg srolwlfldqv1 Vhfwlrq : djdlq looxvwudwhv wkh lqwhudfwlrq ehwzhhq

ohjlvodwlrq dqg hohfwlrqv/ exw qrz zlwk uhwurvshfwlyh yrwhuv dqg r!fh0prwlydwhg

srolwlfldqv1 Vhfwlrq ;/ �qdoo|/ looxvwudwhv krz d vhsdudwho| hohfwhg h{hfxwlyh pd|

lqwurgxfh fkhfnv dqg edodqfhv lq wkh ohjlvodwlyh surfhvv wkdw vljql�fdqwo| prgli|

htxloleulxp srolf|1 Vhfwlrq < frqfoxghv1

51 D vlpsoh prgho

Frqvlghu d vrflhw| zlwk U � � glvwlqfw exw v|pphwulf jurxsv/ hdfk kdylqj d frq0

wlqxxp ri phpehuv zlwk d pdvv ri xqlw|1 Lqglylgxdo � lq jurxs � kdv suhihuhqfhv=

��� ' S�� n k�ME}��c +514,

zkhuh S�� ghqrwhv sulydwh frqvxpswlrq dqg k� lv dq lglrv|qfudwlf zhljkw1 Wkh
lqfuhdvlqj dqg frqfdyh ixqfwlrq Mczlwk MEf� ' fc lv gh�qhg ryhu d sxeolf jrrg

frqvxphg rqo| e| jurxs ��Zh dvvxph wkdw +lq hdfk �, k� lv glvwulexwhg rq dkuc kL o

dffruglqj wr wkh v|pphwulf glvwulexwlrq 8 Ek� � zlwk .Ek�� ' �� Hdfk lqglylgxdo
kdv wkh vdph h{rjhqrxv lqfrph= +�� ' +�

Wr gulyh dq h!flhqf| ehqfkpdun iru ixwxuh uhihuhqfh/ vxssrvh wkdw wkh yhfwru
} � E}�� ri jurxs0vshfl�f sxeolf jrrgv zhuh �qdqfhg e| jurxs0vshfl�f/ oxps0vxp

wd{hv E|��/ vr wkdw=
S�� ' S� ' + � |� ' + � }�� +515,

Wkh xwlolwduldq rswlpxp lq wklv vhwwlqj zrxog eh htxdo surylvlrq wr hdfk jurxs/
vxfk wkdw wkh dyhudjh pdujlqdo ehqh�w lq wkh jurxs htxdov wkh pdujlqdo vrfldo
frvw ri xqlw|/ qdpho|

} ' E}W� G }W ' M3�

} E��� +516,

Vlqfh }W lv wkh xqltxh Frqgrufhw zlqqhu + lw zrxog ehdw dq| dowhuqdwlyh lq d
sdlu0zlvh yrwh,/ wklv doorfdwlrq frxog eh lpsohphqwhg e| gluhfw yrwlqj lq hdfk

jurxs1

Wr looxvwudwh wkh srolwlfdo surfhvv ri vshfldo0lqwhuhvw srolwlfv/ zh zloo/ krzhyhu/

vwxg| wkh fdvh zkhq wkhvh sxeolf jrrgv duh �qdqfhg e| dq hfrqrp|0zlgh srro ri

zlwk rwkhu sduwv ri wkh srolwlfdo surfhvv1 Hfrqrplvwv kdyh uhfhqwo| exlow vwuxfwxudo prghov ri

wkh lqwhudfwlrq ehwzhq lqwhuhvw jurxsv dqg wkh exuhdfudf| wr vwxg| uhjxodwru| fdswxuh +Od�rqw

dqg Wluroh +4<<6,, dqg srolwlfdo vflhqwlvwv kdyh exlow vwuxfwxudo prghov wr vwxg| wkh ohjlvodwxuh*v

frqwuro ri wkh exuhdfudf| +Pf Fxeelqv/ Qroo/ dqg Zhlqjdvw +4<;:,,1
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wd{ uhyhqxh/ zlwk htxdo frqwulexwlrqv iurp hdfk jurxs1 Zlwk d frpprq oxps0

vxp wd{/ ghqrwhg e| |c wkh jryhuqphqw exgjhw frqvwudlqw lv U| '
S

� }
�� Wkxv/

lqglylgxdo � lq jurxs , frqvxphv=

S�, ' S, ' + � | ' + � E
[

�

}��*U� +517,

Li jurxs , zhuh deoh wr jhqhudwh d xqlodwhudo h{sdqvlrq ri }, / wkh pdujlqdo frvw

zrxog wkxv eh �*Uc idu ehorz wkh pdujlqdo vrfldo frvw li U lv odujh1 Hduo| wkhruhw0

lfdo dqdo|vhv lq srolwlfdo vflhqfh ri glvwulexwlyh�ru srun0eduuho�srolwlfv +vhh h1j1

Zhlqjdvw/ Vkhsvoh/ dqg Mrkqvhq +4<;4,,/ edvlfdoo| dujxhg wkdw zh vkrxog h{shfw dq

rxwfrph zlwk jhqhudol}hg ryhuvshqglqj/ dssurdfklqj wkh �xqlyhuvdolvw�vroxwlrq=

} ' E�}� G �} ' M3�

}
E�*U�� +518,

Wklv olwhudwxuh vkrzhg wkdw d qrup iru ohjlvodwlyh ehkdylru frxog vxssruw wklv

doorfdwlrq/ exw glg qrw ghulyh lw dv wkh vroxwlrq wr dq h{solflw h{whqvlyh0irup

jdph/ prgholqj wkh ghflvlrq0pdnlqj surfhvv lq wkh ohjlvodwxuh1

Fohduo|/ zh fdq lqwhusuhw wkh prgho/ dv lw vwdqgv/ lq d qxpehu ri zd|v= wkh

jurxsv frxog eh gh�qhg e| wkhlu suhihuhqfhv/ wkhlu rffxsdwlrq/ wkhlu djh ru rwkhu

shuvrqdo dwwulexwhv1 Wr �{ lghdv/ zh vkdoo prvwo| wklqn ri wkh jurxsv dv glvwlq0

jxlvkhg e| wkhlu jhrjudsklfdo orfdwlrq/ vr wkdw wkh prgho ehfrphv rqh ri orfdo

sxeolf jrrgv/ olnh orfdo lqiudvwuxfwxuh surmhfwv ru orfdol}hg sxeolf frqvxpswlrq1

Wkh hohfwrudo prghov/ ehorz/ dsso| ehvw wr �uvw0sdvw0wkh0srvw hohfwlrqv lq vlqjoh0

uhsuhvhqwdwlyh glvwulfwv1 Wrjhwkhu zlwk wkh vshfl�f prghov ri wkh ohjlvodwxuh zh

zloo ghdo zlwk/ wklv fhuwdlqo| eldvhv wkh dqdo|vlv wrzdugv Dphulfdq srolwlfdo lq0

vwlwxwlrqv1 Wklv eldv uh hfwv wkh vwdwh ri h{lvwlqj +irupdol}hg, uhvhdufk1 L vkdoo/

krzhyhu/ pdnh d ihz eulhi frpphqwv rq gl�huhqfhv zh zrxog h{shfw lq d Hxurshdq0

vw|oh sduoldphqwdu| srolwlfdo v|vwhp1

61 Oree| jurxsv

Rxu �uvw prgho ri srolf|pdnlqj irfxvhv rq wkh lq xhqfh ru oree|lqj dfwlylwlhv ri

lqwhuhvw jurxsv1 Lq d vhulhv ri sdshuv/ Jurvvpdq dqg Khospdq +4<<7/ 4<<8,/ dqg

vhyhudo rwkhuv/ kdyh dgdswhg wkh frpprq0djhqf| prgho ri Ehuqkhlp dqgZlqvwrq

+4<;9, wr vwxg| wudgh srolf|/ frpprglw| wd{dwlrq dqg rwkhu srolflhv1 Dv idu dv L

nqrz/ wkh frpprq djhqf| prgho kdv |hw qrw ehhq xvhg wr dqdo|}h wkh surylvlrq

ri orfdo sxeolf jrrgv15 Exw lq wkh vlpsoh prgho dw kdqg wklv lv dq hdv| wdvn1

5Shuvvrq dqg Wdehoolql +4<<7, eulh | glvfxvv orfdo sxeolf jrrgv surylvlrq lq d frpprq djhqf|

prgho/ exw lpsrvh xqdsshdolqj uhvwulfwlrqv rq wkh vwudwhjlhv xvhg e| lqwhuhvw jurxsv1
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Vxssrvh wkhq wkdw d vxevhw u ri wkh uhjlrqv kdv rujdql}hg lqwhuhvw jurxsv

oree|lqj iru d sxeolf0jrrgv doorfdwlrq lq wkhlu idyru1 Iru vlpsolflw|/ vxssrvh wkh

rujdql}hg jurxsv duh doo hqfrpsdvvlqj dqg vlpso| vwulyh wr wkh vxp ri wkhlu php0

ehuv zhoiduh1 Wkxv/ wkh jurvv remhfwlyh ixqfwlrq ri oree| jurxs , lv jlyhq e|=

L ,E}� '
]
�

��,_8 Ek�� ' + � E
[
�

}��*U nME},�� +614,

Dw wkh �uvw vwdjh ri wkh srolf|0irupdwlrq jdph/ hdfk oree| jurxs/ qrq0frrshudwlyho|

dqg vlpxowdqhrxvo|/ suhvhqwv wkhlu frpprq djhqw/ �wkh jryhuqphqw�/ zlwk d frq0

wulexwlrq vfkhgxoh � ,E}� jlylqj d elqglqj surplvh ri sd|phqw frqglwlrqdo rq wkh

fkrvhq srolf|1 Iroorzlqj wkh olwhudwxuh/ zh vkdoo frq�qh rxuvhoyhv wr +joredoo|,

wuxwkixo frqwulexwlrq vfkhgxohv wkdw vdwlvi|=

� ,E}� ' L ,E}�� K,c +615,

zkhuh K, lv d frqvwdqw vhw rswlpdoo| e| wkh oree| jurxs1 Wkh remhfwlyh ri jurxs ,

lv wr pd{lpl}h wkh qhw zhoiduh ri lwv phpehuv/ qdpho| L ,E}�� � ,E}��
Dw wkh vhfrqg vwdjh/ wkh jryhuqphqw vhwv } vr dv wr pd{lpl}h d zhljkwhg vxp

ri vrfldo zhoiduh dqg frqwulexwlrqv=

q
[
�

]
�

���E}�_8 Ek�� n E� � q�
[
�Mu

� �E}�c +616,

zkhuh qc vxfk wkdw f � q � �c lv d phdvxuh ri wkh jryhuqphqw*v ehqhyrohqfh1 Dq

htxloleulxp ri wkh jdph lv d Vxejdph shuihfw Qdvk htxloleulxp lq wkh frqwulexwlrq

vfkhgxohv dqg wkh fkrvhq srolf| yhfwru1

Wr ghulyh dq htxloleulxp lq wuxwkixo vwudwhjlhv/ rqh fdq h{sorlw wkh idfw wkdw

htxloleulxp srolf| lv Sduhwr rswlpdo lq wkh elodwhudo uhodwlrq ehwzhhq wkh jryhuq0

phqw dqg hdfk oree| jurxs1 Wkh htxloleulxp } zloo wkhuhiruh pd{lpl}h wkh vxp

ri wkh rujdql}hg oreelhv* qhw zhoiduh
S

�MuEL
�E}��� �E}�� dqg wkh jryhuqphqw re0

mhfwlyh +616,16 Xvlqj wkh gh�qlwlrqv deryh/ zh wkxv nqrz wkdw dq rswlpdo srolf|

pd{lpl}hv wkh zhljkwhg vxp=

[

�Mu

L �E}� n q
[

�*Mu

L �E}�c +617,

zkhuh djjuhjdwh zhoiduh iru wkh qrq0rujdql}hg jurxsv lv gh�qhg lq wkh vdph zd|

dv lq +614,1 Lq rwkhu zrugv/ wkh htxloleulxp fdq eh wkrxjkw derxw dv vroylqj d

6
Vhh Jurvvpdq dqg Khospdq +4<<7, iru ghwdlov dqg iru d glvfxvvlrq ri wkh uhvwulfwlrq wr

wuxwkixo vwudwhjlhv lq vxfk srolf| jdphv1
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sodqqlqj sureohp/ zkhuh wkh qrq0rujdql}hg jurxsv duh xqghuzhljkwhg uhodwlyh wr

wkh rujdql}hg jurxsv1 Dqg wkh h{whqw ri wkh xqghuzhljkw ghshqgv rq wkh jryhuq0

phqw*v ehqhyrohqfh1 Wkh �uvw0rughu frqglwlrqv wr +617,/ gh�qlqj wkh htxloleulxp

doorfdwlrq/ fdq eh uh0zulwwhq dv=

M}E}
�� '

m u m

U
n qE��

m u m

U
� � 5 u +618,

M}E}
�� '

m u m

qU
n E� �

m u m

U
� � *5 u�

Dv lv hylghqw iurp +618,/ wkh htxloleulxp fdq eh h!flhqw= } ' E}W�1 Xqvxu0

sulvlqjo|/ wklv kdsshqv zkhq q ' �c vr wkh jryhuqphqw lv frpsohwho| ehqhyrohqw

dqg grhv qrw ydoxh frqwulexwlrqv dw doo/ ru zkhq u ' >c zlwk qr frqwulexwlqj

jurxsv wr zruu| derxw1 Exw lw dovr kdsshqv zkhq m u m' U� Wkh uhdvrq lv wkdw
hdfk jurxs qrw rqo| kdv d vwurqj lqfhqwlyh wr oree| iru odujh }� iru lwvhoi/ exw
dovr wr oree| iru orz surylvlrq wr rwkhu jurxsv +wr sd| orzhu wd{hv,1 Zkhq doo

jurxsv duh rujdql}hg/ dqg uhyhdo wkhlu pdujlqdo suhihuhqfhv wr wkh jryhuqphqw
e| wkhlu wuxwkixo frqwulexwlrqv/ wkh wuxh pdujlqdo vrfldo frvw jhwv lqwhuqdol}hg lq
wkh srolf| ghflvlrq1 Lqghhg/ lq wklv fdvh/ wkh dvvxphg oree|lqj jdph zrunv olnh d
Juryhv0Fodun phfkdqlvp1

Jhqhudoo|/ krzhyhu/ wkh orfdo sxeolf jrrgv jhw plvdoorfdwhg= wkh rujdql}hg

jurxsv jhwwlqj pruh wkdq wkh vrfldo rswlpxp/ dqg wkh xqrujdql}hg jurxsv jhwwlqj
ohvv1 Lqwxlwlyho|/ wkh ryhusuryvlrq wr wkh rujdql}hg oree|lqj jurxsv lv odujhu li
wkh jryhuqphqw ydoxhv frqwulexwlrqv pruh +q lv vpdoohu, dqg khqfh sd|v pruh
dwwhqwlrq wr wkh suhihuhqfhv h{suhvvhg e| wkh oreelhv1 Wkh ryhusurylvlrq lv dovr
odujhu wkh orzhu wkh iudfwlrq ri rujdql}hg jurxsv +m u m *U lv orzhu,/ dv wkh oree|lqj
jurxsv�dqg lqgluhfwo| wkh jryhuqphqw�wkhq lqwhuqdol}h d vpdoohu vkduh ri wkh

vrfldo pdujlqdo frvwv1 Li q $ fc vr wkh jryhuqphqw rqo| fduhv derxw frqwulexwlrqv/
wkh xqrujdql}hg jurxsv jhw qr sxeolf jrrgv dw doo1

Wklv prgho/ dgplwwhgo|/ djjuhjdwh wkh lq xhqfh dfwlylwlhv ri pdq| lqwhuhvw
jurxsv lqwr d srolf| ghflvlrq lq dq hohjdqw zd|1 Lw dovr vkhgv oljkw rq krz wkh

sdwwhuq ri rujdql}dwlrq dfurvv jurxsv vkdshv wkh srolf| rxwfrph1 D ohvv vw|ol}hg

prgho zrxog/ ri frxuvh/ lqfrusrudwh rwkhu dv|pphwulhv= iru lqvwdqfh/ vrph ri

wkh orfdolwlhv pd| kdyh kljkhu ehqh�wv ri sxeolf jrrgv/ dv fdswxuhg e| d kljkhu
dyhudjh k�1 Vxfk jurxsv zloo kdyh pruh lqwhqvh suhihuhqfhv/ pdnh pruh jhqhurxv

frqwulexwlrqv +li rujdql}hg,/ dqg uhfhlyh kljkhu htxloleulxp vxssruw1
Exw wkh prgho dovr ohdyhv vrph fuxfldo lvvxhv dvlgh1 Dw rqh hqg ri wkh dqdo|vlv/

rqh zrqghuv zk| vrph uhjlrqv zrxog kdyh rujdql}hg lqwhuhvw jurxsv dqg rwkhuv

9



qrw1 Wklv lv d gl!fxow txhvwlrq/ wr zklfk wkhuh lv vwloo qr vdwlvidfwru| dqvzhu/

hyhq wkrxjk Rovrq +4<98, lghqwl�hg wkh lpsruwdqw dvshfwv ri wkh sureohp1 Lq wkh

v|pphwulf prgho frqvlghuhg khuh/ vxssrvhgo| hlwkhu doo ru qrqh ri wkh U uhjlrqdo

jurxsv pdqdjh wr ryhufrph wkh iuhh0ulghu sureohpv lq jurxs irupdwlrq1 Lq hlwkhu

fdvh/ wkh prgho suhglfwv wkh vrfldoo| rswlpdo doorfdwlrq1 Wkh dv|pphwulhv wkdw

gulyh wkh plvdoorfdwlrq ri sxeolf jrrgv zrxog kdyh wr eh dvvxphg/ ru ghihqghg rq

hpslulfdo jurxqgv/ udwkhu wkdq h{sodlqhg1

Dw wkh rwkhu hqg ri wkh dqdo|vlv/ wkh �jryhuqphqw� dqg wkh surfhvv ri srolf|

fkrlfh lv vwloo d eodfn er{1 Zkdw h{dfwo| grhv wkh remhfwlyh ixqfwlrq lq +616,

fdswxuhB Lw lv uhdoo| lpsrvvleoh wr dqvzhu wklv txhvwlrq zlwkrxw d vwuxfwxudo

prgho ri srolf| fkrlfh17 Zh qrz wxuq wr vxfk prghov1 Lq Vhfwlrq 9/ ehorz/ zh
uhwxuq wr oree|lqj dqg lwv lqwhudfwlrq zlwk ohjlvodwlrq1

71 Wkh ohjlvodwxuh

Rxu qh{w prgho lqvwhdg irfxvhv rq wkh ohjlvodwlyh surfhvv1 Vlqfh wkh vhplqdo
zrun e| Edurq dqg Ihuhmrkq +4<;<,/ wkhlu ohjlvodwlyh edujdlqlqj iudphzrun kdv
ehfrph vrphzkdw ri d zrun0kruvh prgho lq udwlrqdo0fkrlfh rulhqwhg dqdo|vhv ri
wkh lqvwlwxwlrqv lq wkh Dphulfdq Frqjuhvv dqg lq rwkhu ohjlvodwxuhv1 Khuh/ zh
dgdsw wkh vlpsohvw srvvleoh ohjlvodwlyh edujdlqlqj prgho wr rxu orfdo sxeolf0jrrgv
sureohp1

Frqvlghu wkhq d ohjlvodwxuh zkhuh hdfk orfdolw| , lq rxu prgho lv uhsuhvhqwhg e|
h{dfwo| rqh uhsuhvhqwdwlyh/ wr zkrp zh uhihu dv uhsuhvhqwdwlyh ,1 Vkh lv �rxwfrph
prwlydwhg� dqg kdv suhihuhqfhv/ jlyhq e| +514, dqg +517,/ exw zlwk dq h{rjhqrxv
dqg vshfl�f zhljkw k,

5 dkuc kL o rq wkh xwlolw| ri orfdo sxeolf jrrgv frqvxphg lq
khu glvwulfw=

-,E}� ' + � E
[

�

}��*U n k,ME} ,�� +714,

Wkh frpsrvlwlrq ri wkh ohjlvodwxuh lv wkxv frpsohwho| ghvfulehg e| wkh yhfwru
k � Ek,�� Zh qrz h{solflwo| dvvxph wkdw U lv rgg1

Wkh �exgjhw surfhvv� lq d ohjlvodwlyh vhvvlrq lv prghohg dv wkh iroorzlqj vh0
txhqfh ri hyhqwv= +4, Rqh ri wkh uhsuhvhqwdwlyhv lv fkrvhq wr eh dq djhqgd vhwwhu

7Jurvvpdq dqg Khospdq +4<<9, hpehg d oree|lqj prgho ri wklv w|sh lqwr dq hohfwrudo iudph0

zrun/ zkhuh wzr srolwlfdo sduwlhv hdfk hqgrjhqrxvo| fkrrvh srolf| sodwirupv dqg xvh wkh frq0

wulexwlrqv wkh| uhfhlyh iurp +lqiruphg, lqwhuhvw jurxsv lq dq hohfwlrq fdpsdljq wr lq xhqfh dq

xqlqiruphg sduw ri wkh hohfwrudwh wr yrwh lq wkhlu idyru1 Wkh| vkrz wkdw sdudphwhuv ri wkh

suhvhqw prgho/ vxfk dv �/ fdq wkhq eh ghulyhg iurp pruh vwuxfwxudo dvxpswlrqv1

:



, ' @� +5, Uhsuhvhqwdwlyh @ pdnhv d srolf| sursrvdo }� +6, Wkh ohjlvodwxuh yrwhv

rq wkh sursrvdo1 Li lw jhwv vlpsoh pdmrulw|�wkdw lv/ lw froohfwv dw ohdvw U*2 yrwhv

iurp wkh rwkhu ohjlvodwruv +@ zloo dozd|v yrwh iru khu rzq sursrvdo,�} jhwv lp0

sohphqwhg1 Li qrw/ d ghidxow rxwfrph/ zlwk }7 ' E}�� ' | ' fc jhwv lpsohphqwhg1

Frqvlghu wkh sureohp idflqj wkh fkrvhq djhqgd vhwwhu @� Vkh nqrzv wkdw hyhu|

ohjlvodwru qrw jhwwlqj dw ohdvw dv kljk d sd|r� iurp khu sursrvdo } dv iurp wkh

ghidxow srolf| }7 zloo yrwh qr +zh dvvxph wkurxjkrxw wkdw d ohjlvodwru dozd|v yrwhv

|hv wr d sursrvdo/ zkhq lqgl�huhqw ehwzhhq lw dqg wkh dowhuqdwlyh,1 Iurp +714,/

wkh dvvxpswlrq wkdw MEf� ' fc dqg wkh gh�qlwlrq ri }7 / wklv uhtxluhv

-,E}��-,E}7� ' k,ME},�� E
[

�

}��*U � f� +715,

Wkh djhqgd vhwwhu wkxv pd{lpl}hv +714, vxemhfw wr wkh �lqfhqwlyh frpsdwlelolw|

frqvwudlqwv� +715, kroglqj iru d pdmrulw| frdolwlrq� / lqfoxglqj dw ohdvw U*2 rwkhu

ohjlvodwruv/ dqg vxemhfw wr wkh qrq0qhjdwlylw| frqvwudlqwv wkdw }� � f iru doo �� Zh

fdq holplqdwh wkh pxowlsolhuv iurp wkh Nxkq0Wxfnhu frqglwlrqv wr wklv sureohp

dqg h{suhvv wkh htxloleulxp sursrvdo dv=

k@M}E}
@� '

�

U �
S

�M�
�

k�M}E}��

k�ME}�� ' d}@ n
[

�M�

}�o*U ' |c � 5 � +716,

m � m' U*2

}� ' fc � *5 ��

Wr xqghuvwdqg wkh lpsolhg htxloleulxp/ frqvlghu wkh lqfhqwlyhv ri @� Wr jhw

vxssruw iurp rwkhu ohjlvodwruv/ @ kdv wr vshqg wd{ uhyhqxh lq wkhlu glvwulfwv/ uh0

vrxufhv wkdw frxog rwkhuzlvh kdyh ehhq vshqw lq khu rzq glvwulfw1 Wklv rssruwxqlw|

frvw phdqv wkdw @ zloo qrw vshqg pruh wkdq qhfhvvdu|1 Iluvw/ vkh zloo fkrrvh d

plqlpxp zlqqlqj frdolwlrq/ frpsrvhg ri U*2 rwkhu ohjlvodwruv> dqg wkh glvwulfwv

zkrvh ohjlvodwruv duh rxwvlgh ri wkh zlqqlqj frdolwlrq jhw qr sxeolf jrrgv dw doo/

hyhq wkrxjk wkh| ehdu wkh frvw ri wd{hv1 Vhfrqg/ iru wkh phpehuv ri wkh zlqqlqj

frdolwlrq/ @ vshqgv rqo| dv pxfk dv lv qhfhvvdu| wr vdwlvi| +715, zlwk htxdolw|/ vr

wkdw wkh phpehuv duh eduho| dv zhoo r� dv zlwk wkh ghidxow srolf|1 Wklug/ vkh

zloo slfn wkh ohjlvodwruv zlwk wkh U*2 kljkhvw ydoxhv ri k� wr eh lqfoxghg lq wkh

pdmrulw|/ dv wkhvh duh wkh fkhdshvw wr ex| r�1

Wklv doorfdwlrq lv fohduo| lqh!flhqw1 Wkh djhqgd vhwwhu*v glvwulfw jhwv pruh

sxeolf jrrgv wkdq lq wkh ehqfkpdun vrfldo rswlpxp +wkh UKV ri wkh �uvw h{0

suhvvlrq lv dozd|v vpdoohu wkdq xqlw|,/ dqg wkh glvwulfwv rxwvlgh ri wkh pdmrulw|

;



fhuwdlqo| jhw ohvv1 Zkhwkhu wkh phpehuv ri wkh pdmrulw| jhw pruh ru ohvv ghshqgv

rq wkh glvwulexwlrq ri k lq wkh ohjlvodwxuh dqg rq wkh vkdsh ri M� Wkh prgho

wkxv hpskdwlfdoo| srlqwv wr dqrwkhu dv|pphwu| wkdw pd| ohdg wr plvdoorfdwlrq=

wkh dv|pphwulf edujdlqlqj srzhuv ri gl�huhqw uhsuhvhqwdwlyhv lq wkh ohjlvodwlyh

surfhvv1

Krz vkrxog zh wklqn ri wkhvh djhqgd vhwwlqj srzhuvB Doo ohjlvodwxuhv qhfhvvdu0

lo| glvsod| vrph glylvlrq ri oderu dfurvv lvvxhv/ gxh wr wkh qhhg wr vsolw wkh zrun

ordg/ dv zhoo dv wkh ydu|lqj edfnjurxqg ri ohjlvodwruv1 Yhvwlqj frqwuro ryhu fhuwdlq

lvvxhv zlwk fhuwdlq phpehuv pd| dovr eh qhfhvvdu| wr surylgh lqfhqwlyhv wr lq0

yhvw lq lvvxh0vshfl�f frpshwhqfh dqg lqirupdwlrq jdwkhulqj1 Lq wkh XV frqjuhvv/

iru lqvwdqfh/ wklv vshfldol}dwlrq dqg frqwuro lv pdqlihvwhg lq srzhuixo vwdqglqj

frpplwwhhv zlwk frqvlghudeoh djhqgd0vhwwlqj srzhuv ryhu wkh lvvxhv xqghu wkhlu

mxulvglfwlrq1 Vwdqglqj frpplwwhhv duh dovr irxqg lq sduoldphqwdu| v|vwhpv/ do0

wkrxjk wkh plqlvwulhv kdyh pdq| ri wkh fruuhvsrqglqj djhqgd vhwwlqj wdvnv1 Wkh

prgho wkxv fdswxuhv vrphwklqj lpsruwdqw= uhdo0zruog ohjlvodwxuhv duh rujdql}hg

lq d zd| wkdw pdnhv vrph uhsuhvhqwdwlyhv pruh srzhuixo wkdq rwkhuv ryhu fhuwdlq

lvvxhv1

Qdwxudoo|/ wkh vw|ol}hg prgho lq wklv vhfwlrq h{djjhudwhv wkhvh djhqgd vhwwlqj

srzhuv> ohjlvodwxuhv/ lq idfw/ lpsrvh d qxpehu ri fkhfnv dqg frqwurov rq sursrvdo

pdnhuv1 Wkh ohjlvodwlyh edujdlqlqj olwhudwxuh kdv fhuwdlqo| uholhg rq ohvv h{wuhph

dvvxpswlrqv/ doorzlqj iru qhz sursrvdov e| gl�huhqw ohjlvodwruv lq wkh vdph ohjlvod0

wlyh vhvvlrq/ li sursrvdov duh yrwhg grzq +pxowlsoh urxqgv ri edujdlqlqj,/ dqg iru

wkh srvvlelolw| wr dphqg sursrvdov ehiruh wkh| duh yrwhg xsrq +rshq uxoh lqvwhdg

ri forvhg uxoh,1 Vxfk prgl�fdwlrqv gloxwh/ exw gr qrw uhpryh/ wkh srolwlfdo srzhu

ri wkh lqlwldo djhqgd vhwwhu1 Zh kdyh dovr orrnhg dw d vlqjoh ohjlvodwlyh vhvvlrq1

D pruh uhdolvwlf prgho zrxog kdyh frqvhfxwlyh vhvvlrqv zkhuh gl�huhqw ohjlvodwruv

+dssur{lpdwlqj gl�huhqw frpplwwhhv, jrw wr pdnh sursrvdov rq gl�huhqw glphq0

vlrqv ri srolf| dqg zkhuh wkh sursrvdo srzhu zdv v|vwhpdwlfdoo| uhodwhg wr wkh

vhqlrulw| dqg sduw| d!oldwlrq ri ohjlvodwruv1

Prvw ri wkh zrun lq wkh ohjlvodwlyh edujdlqlqj olwhudwxuh lv/ krzhyhu/ txlwh sdu0

wldo lq wkdw lw wdnhv wkh suhihuhqfhv ri wkh ohjlvodwxuh dv jlyhq1 Zlwklq wkh orjlf

ri wkh prgho lq wklv vhfwlrq/ zh pd| zrqghu iurp zkhuh wkh rxwfrph0rulhqwhg

suhihuhqfhv ri ohjlvodwruv E-,
E}�� ghulyh1 Pruh suhflvho|/ h{dfwo| krz duh wkh|

uhodwhg wr wkh suhihuhqfhv ri wkh djhqwv lq wkh frqjuhvvlrqdo glvwulfwv wkhvh ohjlv0

odwruv uhsuhvhqwB Ohjlvodwruv* ehkdylru pd| dovr eh lq xhqfhg e| rwkhu prwlyhv/

vxfk dv d ghvluh wr udlvh ixqgv dqg wr jhw uh0hohfwhg1 Li oree| jurxsv dqg yrwhuv

xqghuvwdqg wkhvh prwlyhv dqg krz wkh ohjlvodwlyh surfhvv zrunv/ wkh| zloo dgdsw

<



wkhlu ehkdylru wr lq xhqfh wkh srolf| rxwfrph1 Lq wkh iroorzlqj/ zh vkdoo vwxg|

gl�huhqw h{dpsohv wkdw lqfrusrudwh ulfkhu lqwhudfwlrqv ri wklv nlqg1

81 Hohfwlqj wkh ohjlvodwxuh

Wr lqwurgxfh dq lqwhudfwlrq ehwzhhq hohfwlrqv dqg ohjlvodwlrq/ ohw xv dgg dq hohfwlrq

vwdjh wr wkh ohjlvodwlyh edujdlqlqj jdph deryh1 Lq glvwulfw0zlgh hohfwlrqv/ iruzdug0

orrnlqj yrwhuv dssrlqw d uhsuhvhqwdwlyh iru wkh ohjlvodwlyh vhvvlrq wr iroorz1 Dv

zh vkdoo vhh/ wklv jlyhv ulvh wr vwudwhjlf ghohjdwlrq/ zhoo0nqrzq erwk iurp wkh

lqgxvwuldo rujdql}dwlrq olwhudwxuh dqg wkh hduolhu srolwlfdo hfrqrplfv olwhudwxuh18

Wkh prgholqj khuh iroorzv wkh uhfhqw zrun e| Fkdul/ Mrqhv dqg Pdulprq +4<<9,

txlwh forvho|1

Wkxv zh vwxg| d irxu vwdjh jdph/ zkhuh wkh odvw wkuhh vwdjhv duh lghqwlfdo wr

wkrvh lq Vhfwlrq 71 Dvvxph wkdw hyhu| uhsuhvhqwdwlyh kdv wkh vdph suredelolw|

�*U wr eh slfnhg dv wkh djhqgd vhwwhu1 Lq wkh �uvw vwdjh/ wkhuh duh vlpxowdqhrxv

hohfwlrqv ri uhsuhvhqwdwlyhv lq doo U glvwulfwv1 Zh dvvxph wkdw wkhuh lv iuhh hqwu|

lq wkhvh hohfwlrqv/ dqg uhtxluh wkdw wkh hohfwhg fdqglgdwh fdq ehdw dq| rwkhu

fdqglgdwh +d Frqgrufhw zlqqhu,1 Wkh fdqglgdwhv duh fkdudfwhul}hg e| wkhlu xwlolw|

ixqfwlrqv lq +714,/ ru pruh frpsdfwo| e| wkhlu suhihuhqfh sdudphwhuv iru sxeolf

jrrgv= k�
5 dkuc kL

o� Djdlq zh orrn iru d Vxejdph shuihfw Qdvk htxloleulxp1

Wr vwxg| wkh yrwhuv* lqfhqwlyhv lq wkhvh hohfwlrqv/ ohw xv xvh wkh vroxwlrq lq +716,

wr gh�qh wkh h{shfwhg xwlolw| ri yrwhu � lq glvwulfw � dv d ixqfwlrq ri wkh fdqglgdwh*v

lghqwlw|/ jlyhq wkh lghqwlw| ri ohjlvodwruv iurp rwkhu glvwulfwv1 Vwudljkwiruzdug

pdqlsxodwlrqv jlyh=

.dL ��
Ek�

�o ' d+ � .dE

[

�M�

}�� n E}@��o*Uo +814,

n
�

U
dEk�ME}@Ek���o n �hd� 5 � odEk�ME}�Ek���o

Wkh h{suhvvlrq kdv d vwudljkwiruzdug lqwhusuhwdwlrq1 Wkh �uvw whup lv h{shfwhg

sulydwh frqvxpswlrq/ wkh vhfrqg whup lv wkh suredelolw| wkdw fdqglgdwh � lv gudzq

dv dq djhqgd vhwwhu wlphv wkh xwlolw| ri sxeolf jrrgv iru yrwhu � lq wklv hyhqw/

dqg wkh wklug whup lv wkh suredelolw| wkdw vkh lv lqfoxghg lq wkh pdmrulw| wlphv

wkh xwlolw| ri sxeolf jrrgv iru yrwhu � lq wklv hyhqw1 Wzr wklqjv duh qrwhzruwk|

8
Uhihuhqfhv lq wkh LR0olwhudwxuh lqfoxgh Ylfnhuv +4<;8,/ Ihuvkwpdq dqg Mxgg +4<;:,1 Lq wkh

olwhudwxuh rq srolwlfdo hfrqrplfv/ hqgrjhqrxv vwudwhjlf ghohjdwlrq lq �vfdo srolf| wkurxjk wkh

srolwlfdo surfhvv fdq eh irxqg lq Shuvvrq dqg Wdehoolql +4<<5/ 4<<9,1
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derxw wkh h{suhvvlrq lq +814,1 Iluvw/ lw lv olqhdu lq k�c zklfk lv wkh rqo| sdudphwhu

wkdw glvwlqjxlvkhv yrwhuv lq glvwulfw � 1 Wklv phdqv wkdw wkhuh lqghhg h{lvwv d

xqltxh Frqgrufhw zlqqhu/ qdpho| wkh fdqglgdwh suhihuuhg e| wkh +phgldq, yrwhu

lq wkh glvwulfw zlwk k� ' �� Vhfrqg/ wkh h{suhvvlrq lq +814, lv glvfrqwlqxrxvo|

lqfuhdvlqj lq k�
1 Dv wkh djhqgd0vhwwhu dozd|v lqfoxghv rqo| wkh U*2 kljkhvw k�

lq �c dq lqfuhdvh lq k�
zloo dw vrph srlqw pdnh wkh fdqglgdwh judgxdwh lqwr wkh

zlqqlqj frdolwlrq/ �hd� 5 � o mxpsv iurp 3 wr 4 dqg h{shfwhg xwlolw| wdnhv d

odujh mxps xszdug1 Uhfdoo wkdw yrwhuv lq glvwulfw � jhw frpshqvdwhg e| vrph

sxeolf jrrgv iru wkh wd{hv wkh| sd|/ rqo| li wkhlu fdqglgdwh lv lqvlgh/ zkhuhdv wkh|

jhw qr frpshqvdwlrq li wkhlu fdqglgdwh lv rxwvlgh wkh zlqqlqj frdolwlrq1 H{shfwhg

xwlolw| dovr ydulhv frqwlqxrxvo| zlwk k�
> wkh vhfrqg whup lv lqfuhdvlqj dqg wkh

wklug ghfuhdvlqj/ exw wklv zloo qrw d�hfw wkh htxloleulxp1

Lq wkh xqltxh htxloleulxp ri wklv jdph/ wkh slyrwdo yrwhu lq hdfk glvwulfw jrhv

wr d fruqhu dqg hohfwv wkh prvw vshqgwkuliw fdqglgdwh/ qdpho| k� ' kL � Zlwk

wklv frqvwhoodwlrq ri uhsuhvhqwdwlyhv/ wkh yrwhuv lq hdfk glvwulfw kdyh d �iw|0�iw|

fkdqfh ri jhwwlqj lqfoxghg lq wkh zlqqlqj frdolwlrq1 Li dq| glvwulfw dssrlqwhg d

�vpdoohu vshqghu��d fdqglgdwh zlwk d orzhu k�
�wkh fkdqfh zrxog gurs wr }hur/

wkxv eulqjlqj derxw d glvfrqwlqxrxv h{shfwhg zhoiduh orvv1 Lq idfw/ doo yrwhuv lq

hdfk glvwulfw duh olnho| wr eh xqdqlprxv uhjduglqj wkhlu suhihuuhg fdqglgdwh1
9

Zkdw zh kdyh khuh lv wkxv dq lqvwdqfh ri vwudwhjlf ghohjdwlrq= yrwhuv lq hdfk
glvwulfw hohfw d elj vshqghu1 Wkh prwlyh lv qrw vr pxfk wr jhw pruh sxeolf jrrgv
li wkhlu uhsuhvhqwdwlyh jhwv uhfrjql}hg dv wkh djhqgd vhwwhu +dowkrxjk wkdw frxog
zhoo kdsshq li djhqgd vhwwlqj srzhuv zhuh pruh dv|pphwulfdoo| glvwulexwhg,/ exw
udwkhu wr kdyh d ehwwhu fkdqfh wr jhw lqfoxghg lq wkh pdmrulw| fkrvhq e| dq| rwkhu
djhqgd vhwwhu1 Iurp wkh vroxwlrq lq Vhfwlrq 7/ lw lv lpphgldwho| fohdu wkdw wklv
yrwlqj htxloleulxp pdnhv wkh doorfdwlrq pruh eldvhg wrzdugv ryhuvshqglqj iru wkh
djhqgd vhwwhu dqg glplqlvkhv wkh gl�huhqfhv ehwzhhq glvwulfwv lqvlgh dqg rxwvlgh
wkh pdmrulw|1

Qrwlfh wkdw wklv htxloleulxp lv eurdgo| frqvlvwhqw zlwk rslqlrqv riwhq h{suhvvhg
e| Dphulfdq yrwhuv1 Wkh| duh w|slfdoo| txlwh glvfrqfhuwhg zlwk wkh frpsrvlwlrq
dqg dfwlrqv ri Frqjuhvv dv d zkroh/ exw dw wkh vdph wlph txlwh sohdvhg zlwk wkhlu
rzq uhsuhvhqwdwlyh1 Lq wkh htxloleulxp zh kdyh vwxglhg/ yrwhuv lq dq| glvwulfw

9Dsso|lqj Sursrvlwlrq 5 +dqg Fruroodu| 4, lq Ehvoh| dqg Frdwh +4<<:,/ zh frxog lq idfw

vxvwdlq wklv htxloleulxp lq dq h{whqghg �flwl}hq0fdqglwgdwh� prgho zlwk dq lqlwldo hqwu| vwdjh

zkhuh dq| shuvrq lq hdfk glvwulfw frxog hqwhu dv d fdqglgdwh dw d frvw1 Wkh fdqglgdwh zlwk

�
X rswlpdoo| uxqqlqj dqg zlqqlqj dv dq +xqrssrvhg, fdqglgdwh lq hdfk glvwulfw/ zrxog eh dq

htxoleulxp/ li wkh hqwu| frvw zdv orz hqrxjk dqg wkh ghidxow rxwfrph edg hqrxjk +jl ydoxdeoh

hqrxjk,1

44



zrxog lqghhg kdyh d kljkhu h{shfwhg xwlolw|/ li doo rwkhu glvwulfwv kdg uhsuhvhqwd0
wlyhv zlwk k� 	 kL c exw wkh| frxog pdlqwdlq wkh lghqwlw| ri wkhlu rzq uhsuhvhqwd0

wlyh1

Dowkrxjk wkh prgho lv yhu| vw|ol}hg/ lw vwloo whdfkhv xv d ohvvrq= lw lv qrw hqrxjk

wr orrn dw wkh dssduhqw edujdlqlqj srzhuv wkdw gl�huhqw ohjlvodwruv ghulyh iurp d

sduwlfxodu vhw ri uxohv iru uxohpdnlqj lq wkh ohjlvodwxuh/ dv wkhvh srzhuv fdq jhw

prgl�hg e| wkh hqgrjhqrxv uhvsrqvh e| sulydwh djhqwv1 Wklv srlqw zloo uhdsshdu/

hyhq pruh irufhixoo|/ lq wkh frplqj vhfwlrqv1

91 Oree|lqj wkh ohjlvodwxuh

Ohw xv vhw yrwhuv dvlgh +xqwlo wkh qh{w vhfwlrq, dqg lqvwhdg frqvlghu krz wkh lq x0

hqfh dfwlylwlhv�ehwzhhq hohfwlrqv�e| lqwhuhvw jurxsv lqwhudfw zlwk ohjlvodwlrq1:

Dowkrxjk lw dsshduv txlwh qdwxudo/ qr wkhruhwlfdo vwxglhv |hw h{lvw wkdw pduu|

wrjhwkhu oree|lqj dqg ohjlvodwlyh edujdlqlqj/ wr wkh ehvw ri p| nqrzohgjh1; Wkh

hpslulfdo olwhudwxuh rq fdpsdljq frqwulexwlrqv lq wkh XV grhv/ krzhyhu/ vkhg vrph

oljkw rq wkhvh lqwhudfwlrqv1

Ohjlvodwruv vwloo zloo sod| wkh ohjlvodwlyh edujdlqlqj jdph ri Vhfwlrq 71 Dv

zh kdyh douhdg| vwxglhg wkh fdvh ri rxwfrph0prwlydwhg ohjlvodwruv/ zh zloo qrz

irfxv rq wkh prqh|0udlvlqj prwlyh/ e| dvvxplqj wkdw ohjlvodwruv rqo| fduh derxw

wkh frqwulexwlrqv wkh| jhw> zh vhw q ' f lq wkh qrwdwlrq ri Vhfwlrq 61 Zh dovr

devwudfw iurp dv|pphwulhv lq wkh rujdql}dwlrq dfurvv jurxsv/ dvvxplqj wkdw doo

jurxsv kdyh rujdql}hg oreelhv +m u m' U�� Exw zlwk d vwuxfwxudo prgho ri ghflvlrq0

pdnlqj/ lq sodfh ri d eodfn0er{ jryhuqphqw/ zh qrz kdyh wr wdnh d vwdqfh rq zkr

oreelhv zkrp1 L vkdoo uhvwulfw hdfk lqwhuhvw jurxs wr pdnh frqwulexwlrqv rqo| wr

wkhlu rzq frqjuhvvpdq1 Wklv lv duelwudu| exw vlpsoh dqg kdv hpslulfdo vxssruw=

wkh exon ri fdpsdljq frqwulexwlrqv lq wkh XV jrhv wr uhsuhvhqwdwlyhv iurp wkh

vdph glvwulfw dv wkh grqru/ ru wr d phpehu ri wkh frpplwwhh kroglqj mxulvglfwlrq

ri uhjxodwlrq ru judqwv wkdw dsso| wr wkh grqru jurxs1

Wkh frqwulexwlrqv ri lqwhuhvw jurxs , duh pdgh ehiruh wkh ohjlvodwlyh edujdlq0

lqj vwduwv/ exw diwhu wkh lghqwl�fdwlrq ri wkh djhqgd vhwwhu1< Frqwulexwlrqv zloo

:Wklv vhfwlrq gudzv rq rqjrlqj uhvhdufk zlwk Hokdqdq Khospdq1
;Rqh dqwhfhghqw lv Jurvhforvh dqg Vq|ghu +4<<9, zkr vwxg| d jdph zkhuh wzr oreelhv ex|

yrwhv iurp ohjlvodwruv/ derxw wr ghflgh rq d sxeolf surmhfw1 Wkh| vkrz/ lqwhuhvwlqjo|/ wkdw zkhq

yrwhv duh erxjkw vhtxhqwldoo|/ wkh suhglfwlrq ri d plqlpxp zlqqlqj frdolwlrq pd| idlo1
<Zlwk wkh rssrvlwh wlplqj +frqwulexwlrqv pdgh �uvw,/ lw zrxog eh qdwxudo wr dvvxph wkdw

frqwulexwlrqv zhuh pdgh frqwlqjhqw rq wkh vwdxv ri wkh ohjlvodwru +djhqgd vhwwhu/ ru qrw,1 Wkh
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wkhuhiruh ghshqg rq zkhwkhu wkh uhsuhvhqwdwlyh kdv ehhq vhohfwhg dv dq djhqgd

vhwwhu/ ru qrw1 Doo frqwulexwlrq vfkhgxohv duh revhuydeoh e| doo ohjlvodwruv1 Jurxs

, suhvhqwv lwv frqjuhvvlrqdo uhsuhvhqwdwlyh zlwk wkh wuxwkixo frqwulexwlrq vfkhgxoh=

�@E}� ' L@E}�� K@ �s , ' @ +914,

� ,E}� ' L ,E}�� K, �s , 9' @c

zkhuh zh fdq wklqn ri K@ dqg K, dv uhvhuydwlrq xwlolwlhv ri jurxs ,� Uhsuhvhqwdwlyh

, zloo eh lqwhuhvwhg lq pd{lpl}lqj wkh ydoxh ri khu frqwulexwlrq dqg khqfh zdqwv

wkhvh uhvhuydwlrq ydoxhv wr eh dv orz dv srvvleoh1 Dv lq vhfwlrq 6/ lqwhuhvw jurxsv

vhhn wr pd{lpl}h wkhlu xwlolw| qhw ri wkh frqwulexwlrqv wkh| pdnh1 Wkh| wkxv

vlpso| zdqw wkh uhvhuydwlrq xwlolwlhv lq +914, wr eh dv kljk dv srvvleoh1

Frqvlghu �uvw wkh sureohp ri wkh fkrvhq djhqgd vhwwhu/ @ iru jlyhq frqwulexwlrq

vfkhgxohv1 Vkh zdqwv wr pd{lpl}h=

�@E}� ' L@E}�� K@ ' ME}@� n + � E
[

�

}��*U � K@ +915,

vxemhfw wr wkh lqfhqwlyh frpsdwlelolw| frqvwudlqwv wkdw ohjlvodwruv lq � duh ehwwhu
r� wkdq zlwk wkh ghidxow rxwfrph=

L ,E}�� K, ' ME},� n + � E
[

�

}��*U � K, � f sJo , 5 �� +916,

Djdlq @ �qgv lw rswlpdo wr froohfw d plqlpxp zlqqlqj frdolwlrq/ l1h1 wr lqfoxgh
rqo| U*2 dgglwlrqdo phpehuv lq � 1 Lw lv hdv| wr vkrz wkdw �@%dL@E}�o lv gh0
fuhdvlqj lq doo K, / , 5 �� Wkh djhqgd vhwwhu zloo zdqw wr vdwlvi| wkh frqvwudlqw
+916, zlwk htxdolw| iru doo phpehuv ri wkh pdmrulw|/ dv wklv zloo pd{lpl}h khu rzq
glvwulfw*v xwlolw| dqg/ khqfh/ wkh frqwulexwlrq wr khuvhoi1 Wkxv/ vkh zloo slfn wkh
uhsuhvhqwdwlyhv zlwk wkh orzhvw ydoxhv ri K, dv khu frdolwlrq sduwqhuv dqg/ dv lq
Vhfwlrq 7/ vhw }, ' f iru hyhu|rqh hovh1

Qrz ohw xv jr edfn wr wkh frqwulexwlrq vwdjh/ dqg frqvlghu wkh rswlpdo frqwul0
exwlrqv iru jurxs ,c lq wkh hyhqw wkdw wkhlu uhsuhvhqwdwlyh lv qrw dq djhqgd vhwwhu1
Li wkh uhsuhvhqwdwlyh grhv qrw jhw lqfoxghg lq wkh pdmrulw|/ wkh xwlolw| ri jurxs
� lv jlyhq e| L ,E} m , *5 � � ' + � E

S
�M� }��*Uc zkhuhdv wkh xwlolw| zkhq vkh lv

lqfoxghg lv L ,E} m , 5 �� ' ME},�n+� E
S

�M� }��*U� Fohduo|/ lw lv ehwwhu iru jurxs
, wkdw lwv uhsuhvhqwdwlyh lv lqfoxghg lq wkh pdmrulw|/ dv orqj dv wkdw jlyhv dw ohdvw
d wlq| slhfh ri sxeolf jrrgv1 Wklv vhwv xs d �hufh �Ehuwudqg frpshwlwlrq� dprqj

uhvxowv zrxog eh lghqwlfdo wr wkh fdvh frqvlghuhg lq wkh wh{w1
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wkh lqwhuhvw jurxsv1 Dv rqo| wkh 83 ( ri wkh ohjlvodwruv zlwk wkh orzhvw uhvhuyd0

wlrq xwlolwlhv jhw lqfoxghg lq �c wkh rqo| htxloleulxp kdv hyhu| jurxs , vhwwlqj lwv

uhvhuydwlrq xwlolw| dw K, ' 7K ' +� E
S

�M� }��*U�43Jrlqj edfn wr wkh djhqgd vhwwhu*v

sureohp lq +915,0+916,/ zh wkhq �qg wkdw wkh rswlpdo vroxwlrq vdwlv�hv=

M}E}
@� ' �*U +917,

}, ' fc @,, , 9' @�

Jurxs @ lpsohphqwv wklv fkrlfh/ dw orzhvw frvw/ e| vhwwlqj wkhlu uhvhuydwlrq xwlolw|

K@ ' ME}@� n + � }@*U�

D xvhixo zd| wr wklqn derxw wklv htxloleulxp lv wr uho| rq wkh vdph lqwxlwlrq

dv lq Vhfwlrq 81 Hdfk lqwhuhvw jurxs edgo| zdqwv wr dyrlg dq rxwfrph zkhq wkhlu

uhsuhvhqwdwlyh lv h{foxghg iurp wkh pdmrulw|/ vr wkdw wkh| rqo| sd| wd{hv exw uh0

fhlyh qr sxeolf jrrgv1 Zkdw hdfk jurxs fdq gr wr dwwhpsw dyrlglqj wklv rxwfrph

lv wr orzhu lwv uhvhuydwlrq xwlolw| vr dv wr pdnh wkh yrwh ri wkhlu uhsuhvhqwdwlyh

fkhdshu wr ex| iru wkh djhqgd vhwwhu1 Dv doo lqwhuhvw jurxsv kdyh wkh vdph remhf0

wlyh/ dqg dv wkhuh lv qr h{rjhqrxv olplw zkhuh wkh surfhvv pxvw vwrs�dv kL lq

Vhfwlrq 8�wklv frpshwlwlrq gulyhv grzq wkh htxloleulxp vxsso| ri sxeolf jrrgv wr

}hur iru hyhu| pdmrulw| phpehu1 Reylrxvo| wkh glvwulfw ri wkh djhqgd vhwwhu jdlqv

iurp wklv frpshwlwlrq derxw wkh vsrlov ri khu srzhu1 Wkh orjlf lv vlplodu wr wkdw lq

Gl{lw/ Jurvvpdq dqg Khospdq +4<<9,/ zkr vwxg| d jhqhudo frpprq djhqf| prgho

olnh wkdw lq Vhfwlrq 6/ dqg vkrz krz frpshwlwlrq ehwzhhq wkh lqwhuhvw jurxsv zloo

doorz wkh vlqjoh jryhuqphqw wr lpsohphqw lwv rzq suhihuuhg vroxwlrq1

Qrwlfh dovr wkdw srolwlfldqv froohfw yhu| vpdoo frqwulexwlrqv +vwulfwo| }hur, lq wkh

htxloleulxp1 Fohduo|/ wkh odfn ri vl}hdeoh revhuyhg htxloleulxp frqwulexwlrqv grhv

qrw surylgh d vdih jurxqg iru frqfoxglqj wkdw lq xhqfh dfwlylwlhv duh xqlpsruwdqw1

Wkhvh uhvxowv looxvwudwh zlwk dgglwlrqdo irufh wkh jhqhudo srlqw pdgh lq wkh

suhylrxv vhfwlrq= rswlpdo sulydwh ehkdylru dowhuv wkh edujdlqlqj srzhuv lqkhuhqw

lq wkh uxohv iru uxohpdnlqj lq wkh ohjlvodwxuh1 Khuh/ wkh| dpsoli| wkh plvdoorfdwlrqv

ri sxeolf jrrgv e| d ohjlvodwxuh zkhuh djhqgd vhwwlqj srzhuv duh frqihuuhg xsrq

lqglylgxdo phpehuv ru frpplwwhhv1 Lq idfw/ li zh lpdjlqh wkdw hdfk uhsuhvhqwdwlyh

jhwv wr wdnh wxuqv lq d urxqg0urelq idvklrq ri ehfrplqj wkh djhqgd vhwwhu lq d

vhtxhqfh ri U ohjlvodwlyh vhvvlrqv olnh wkh rqh vwxglhg lq wklv vhfwlrq/ wkh rxwfrph

diwhu wkhvh U vhvvlrqv zrxog frlqflgh zlwk wkh �xqlyhuvdolvw� vroxwlrq phqwlrqhg

lq Vhfwlrq 5= } ' E�}��
Lw pljkw eh dssursuldwh wr lqwhumhfw d txdol�hu dw wklv srlqw1 Wkh vlpsoh

vwuxfwxuh ri wkh jdph zh kdyh vwxglhg whqgv wr pdnh wkh rxwfrph suhww| h{wuhph�

43
Wkh dujxphqw uholhv rq holplqdwlrq ri zhdno| grplqdwhg vwudwhjlhv iru hdfk oree| jurxs1

47



dv vwuhvvhg dw wkh hqg ri Vhfwlrq 7/ uhdo zruog ohjlvodwxuhv kdyh lqwurgxfhg ydulrxv

vdih0jxdugv djdlqvw vxfk h{wuhph rxwfrphv1 Lw lv wkxv wkh jhqhudo orjlf/ udwkhu

wkdq wkh vshfl�f uhvxowv/ wkdw L zlvk wr hpskdvl}h1

:1 Uh0hohfwlqj wkh ohjlvodwxuh

Lq Vhfwlrq 8 zh vwxglhg wkh lqwhudfwlrq ehwzhhq rxwfrph0prwlydwhg srolwlfldqv

dqg survshfwlyh +iruzdug0orrnlqj, yrwhuv1 Zkdw li srolwlfldqv duh lqvwhdg sulpdu0

lo| �r!fh prwlydwhg� dqg flwl}hqv yrwh uhwurvshfwlyho|�l1h1 wkh| uhzdug wkhlu

uhsuhvhqwdwlyhv iru jrrg rxwfrphv e| uh0hohfwlqj wkhlu uhsuhvhqwdwlyh/ exw sxqlvk

wkhlu uhsuhvhqwdwlyhv iru edg rxwfrphv e| rxvwlqj wkhpB44 Vshfl�fdoo|/ krz grhv

wklv lqwhudfwlrq d�hfw wkh htxloleulxp doorfdwlrq ri sxeolf jrrgvB45

Wr prgho uhwurvshfwlyh yrwlqj/ zh fohduo| qhhg dpxowl0shulrg vhwwlqj1 Frqvlghu
dq lq�qlwh uhshwlwlrq ri wkh ohjlvodwlyh edujdlqlqj jdph ri Vhfwlrq 71 Lqfxpehqw
uhsuhvhqwdwlyh , lq shulrg |c vhhnv wr pd{lpl}h wkh lqwhuwhpsrudo remhfwlyh=

` ,

|
' .|

"[

r'|n�

BEr3|��(,

r
c +:14,

zkhuh B lv d glvfrxqw idfwru dqg � lv dq h{rjhqrxv ydoxh ri kroglqj r!fh/ erwk
ri zklfk duh lghqwlfdo dfurvv uhsuhvhqwdwlyhv1 (,

r
lv d gxpp| yduldeoh zklfk wdnhv

rq d ydoxh ri xqlw| li wkh ohjlvodwru uhpdlqv lq r!fh lq shulrg r dqg }hur li vkh
grhv qrw1 Lq hyhu| shulrg wkh lqfxpehqw ohjlvodwru ri glvwulfw , uxqv djdlqvw d
udqgrpo| gudzq dowhuqdwlyh iurp d krprjhqrxv srro ri fdqglgdwhv/ zlwk lghqwlfdo
remhfwlyh ixqfwlrqv +:14,1 Wkxv wkhuh duh qr lqkhuhqw gl�huhqfhv ehwzhhq gl�huhqw
fdqglgdwhv iru r!fh1

Dv lq Vhfwlrq 8/ hohfwlrqv duh khog dw wkh ehjlqqlqj ri hdfk shulrg r� D uhsuh0
vhqwdwlyh lv uh0hohfwhg dw wkh ehjlqqlqj ri shulrg |n� li dw ohdvw DfI ri wkh yrwhuv
lq wkh glvwulfw yrwh lq idyru ri uhdssrlqwphqw= (,

|n� ' � li
U
�
(�,

|n�_8 Ek
�� � �*21

Hdfk yrwhu � lq hdfk glvwulfw , dgrswv d uhwurvshfwlyh yrwlqj vwudwhj|/ ghshqglqj
rq wkh rxwfrph lq shulrg |c dqg zlwk gl�huhqw uhvhuydwlrq xwlolwlhv ghshqglqj rq

44Yrwhuv uhzduglqj lqfxpehqw r!fhkroghuv iru jrrg hfrqrplf rxwfrphv vhhpv wr eh d urexvw
skhqrphqrq> iru eurdg hpslulfdo hylghqfh/ vhh/ iru lqvwdqfh/ Ohzlv0Ehfn +4<;;,1 Fdlq/ Ihuhmrkq
dqg Ilrulqd +4<;:, dujxh wkdw Dphulfdq yrwhuv pdlqo| frqglwlrq wkhlu frqjuhvvlrqdo yrwhv iru
lqfxpehqw uhsuhvhqwdwlryhv rq wkh ehqh�wv jhqhudwhg iru wkh glvwulfw1

45Wkh glvfxvvlrq lq wklv vhfwlrq dqg wkh qh{w gudzv rq rqjrlqj uhvhdufk zlwk Jhudug Urodqg
dqg Jxlgr Wdehoolql +vhh Shuvvrq/ Urodqg dqg Wdehoolql +4<<:d, dqg +4<<:e,,1
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zkhwkhu klv uhsuhvhqwdwlyh zdv dq djhqgd vhwwhu ru qrw=

(
�,
|n� ' � �s

�
�@
| � K�@ @?_ , ' @| +:15,

Jo �
�,
| � K�, @?_ , 9' @|�

Wkxv/ zh uhvwulfw rxuvhoyhv wr vlpsoh yrwlqj vwudwhjlhv ghshqglqj rqo| rq uhfhqw

sd|r� uhohydqw lqirupdwlrq iru wkh yrwhuv1 Zh zloo frqvlghu vhtxhqwldoo| udwlrqdo

htxloleuld/ zkhuh yrwhuv lq hdfk glvwulfw frruglqdwh rq d yrwlqj vwudwhj| pd{lpl}lqj

wkhlu lqglylgxdo xwlolwlhv1 Dv yrwhuv duh jhqhulfdoo| lqgl�huhqw derxw wkh lghqwlw|

ri wkhlu uhsuhvhqwdwlyh/ zh fdq wklqn ri wklv frruglqdwlrq dv ehlqj dfklhyhg e| d

vrfldo qrup1

Frqvlghu qrz wkh sureohp ri wkh uhfrjql}hg djhqgd vhwwhu lq shulrg |c @| +zh

duh vwloo dvvxplqj wkdw hyhu| uhsuhvhqwdwlyh lv uhfrjql}hg zlwk suredelolw| �*U��
Vkh zloo vhhn uh0hohfwlrq e| wu|lqj wr vdwlvi| wkh frqvwudlqw rq wkh vhfrqg olqh ri

+:15,/ nqrzlqj wkdw wkh rwkhu uhsuhvhqwdwlyhv duh vroho| prwlydwhg e| uh0hohfwlrq

lq shulrg | n �/ zklfk lv frqglwlrqdo rq vdwlvi|lqj wkh uh0hohfwlrq frqvwudlqwv rq

wkh wklug olqh ri +:15,1 Dv orqj dv wkh uh0hohfwlrq frqvwudlqw lv elqglqj iru @| / vkh

zloo pd{lpl}h wkh xwlolw| ri khu frqvwlwxhqf|1 Li vr/ vkh zloo lqfoxgh lq � rqo|

wkrvh U*2 uhsuhvhqwdwlyhv iru zklfk wkh +dyhudjh, uhvhuydwlrq xwlolwlhv duh orzhvw

dqg plqlpl}h wkh vshqglqj lq wkhlu glvwulfwv1 Irupdoo|/ wkh lqfhqwlyh frpsdwlelolw|

frqvwudlqwv lpsolhg e| +:15, duh lghqwlfdo wr wkh frqvwudlqwv lq +916,1 Lqwxlwlyho|/

wkh yrwhuv lq glvwulfwv , 9' @| duh wkxv lq wkh vdph forwkhv dv wkh oree| jurxsv

ri Vhfwlrq 91 Wkdw lv wr vd|/ wkh| kdyh vwurqj lqfhqwlyhv wr frpshwh ryhu ehlqj

lqfoxghg lq wkh pdmrulw| frdolwlrq/ dqg wklv frpshwlwlrq eulqjv wkhlu uhvhuydwlrq

xwlolwlhv grzq wr wkh srlqw zkhuh K�, ' 7K iru doo � dqg ,c zlwk 7K gh�qhg dv lq Vhfwlrq
91

Lq wklv vhwwlqj/ lw lv wkxv rswlpdo iru wkh yrwhuv wr vhw wkhlu uhvhuydwlrq xwlolwlhv/

iru wkh hyhqw wkdw wkhlu uhsuhvhqwdwlyh lv dq djhqgd vhwwhu/ htxdo wr K�@ ' +��}*Un
k�ME�}�� Wkh uh0hohfwlrq frqvwudlqw iru @| lv wkhq lqghhg elqglqj xs wr wklv srlqw

dqg wkh htxloleulxp lv wkh vdph dv lq wkh suhylrxv vhfwlrq= doo wd{ uhyhqxh lv vshqw

rq wkh djhqgd vhwwhu*v glvwulfw/ zlwk }@ ' �}c zkhuhdv qr rwkhu glvwulfw jhwv dq|

sxeolf jrrgv1

Ihuhmrkq +4<;9, glvfxvvhv krz yrwhuv fdq frqwuro h{wudfwlrq ri uhqwv e| d vlqjoh

srolf|pdnhu/ vhhnlqj uh0hohfwlrq/ e| dgrswlqj uhwurvshfwlyh yrwlqj vwudwhjlhv1 Prvw

ri klv sdshu ghdov zlwk d vlqjoh yrwlqj glvwulfw/ exw Ihuhmrkq eulh | dujxhv wkdw lq

d pxowlsoh0glvwulfw vhwwlqj/ yrwhuv lq wkh gl�huhqw glvwulfwv zloo vwduw frpshwlqj iru

wkh srolf|pdnhu*v idyruv1 Wkh htxloleulxp kh ghulyhv lv uhodwhg wr wkh htxloleulxp
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lq wklv vhfwlrq/ lq wkdw wkh yrwhuv orvh wkhlu frqwuro dqg wkh srolf|pdnhu hduqv

pd{lpdo uhqwv1 Wklv uh hfwv wkh lqdelolw| ri yrwhuv lq gl�huhqw glvwulfwv wr frp0

plw wr pdnlqj wkhlu uhwurvshfwlyh yrwh frqglwlrqdo rq djjuhjdwh rxwfrphv1 Wkh

sureohp lv hyhq pruh suhvvlqj lq wkh frqjuhvvlrqdo vhwwlqj zh kdyh vwxglhg/ zkhuh

hdfk uhsuhvhqwdwlyh kdv khu rzq qdwxudo frqvwlwxhqf|1 Dv zh vkdoo vhh lq wkh qh{w

vhfwlrq/ d srolf|pdnhu hohfwhg rq d qdwlrq0 zlgh edoorw suhvhqwv wkh yrwhuv zlwk d

qdwxudo rssruwxqlw| wr pdnh vrphrqh dffrxqwdeoh iru wkh djjuhjdwh rxwfrph1

;1 Fkhfnv dqg edodqfhv

Ohw xv wkxv h{whqg wkh prgho ri wkh sdvw vhfwlrq zlwk d �suhvlghqw�1 Wkh irfxv

lq wklv vhfwlrq zloo eh wr looxvwudwh wkh srwhqwldo uroh ri frqvwlwxwlrqdo fkhfnv dqg

edodqfhv lq rxu vlpsoh prgho ri vshfldo0lqwhuhvw srolwlfv1

Zh wkxv h{whqg rxu prgho ri uhwurvshfwlyh yrwlqj dqg r!fh prwlydwhg srolwl0

fldqv ri wkh suhylrxv vhfwlrq1 D suhvlghqw lv hohfwhg lq qdwlrq0zlgh hohfwlrqv/ khog

dw wkh vdph wlph dv wkh glvwulfw0zlgh hohfwlrqv ri wkh ohjlvodwxuh1 Wkh suhvlghqw*v

remhfwlyh ixqfwlrq lv gh�qhg dv lq +:14,/ exw zlwk d �{hg ydoxh ri kroglqj r!fh

ri �R dqg d fruuhvsrqglqj gxpp| yduldeoh (R
r � Dv wkh suhvlghqw lv hohfwhg qd0

wlrqdoo|/ zh kdyh (R
r ' �c li

S
,E
U
� (

�,R
r _8 Ek��� � U*2c wkdw lv/ li pruh wkdq DfI

ri wkh yrwhuv vxssruw uh0hohfwlrq lq shulrg r� �1 Wkh rssrqhqw wr dq lqfxpehqw

suhvlghqw lv gudzq dw udqgrp iurp d srro ri lghqwlfdo fdqglgdwhv/ dv lq wkh frq0

juhvvlrqdo hohfwlrqv1 Iru dq| fkhfnv dqg edodqfhv wr rshudwh/ wkh suhvlghqw pxvw

qrw rqo| eh hohfwhg qdwlrqdoo|/ exw pxvw dovr kdyh vrph ghflvlrq pdnlqj dxwkru0

lw| ryhu djjuhjdwh rxwfrphv1 Khuh zh vkdoo dvvxph wkdw wkh suhvlghqw kdv djhqgd

vhwwlqj dxwkrulw| ryhu djjuhjdwh vshqglqj +ru/ dowhuqdwlyho|/ wrwdo wd{ uhyhqxh,146

Zh gh�qh djjuhjdwh vshqglqj dv C ' U|�
Wkh jdph lq shulrg | qrz kdv vl{ vwdjhv= +4, Glvwulfw0zlgh uhsuhvhqwdwlyh hohf0

wlrqv dqg qdwlrq0zlgh suhvlghqwldo hohfwlrqv duh khog1 +5, Qdwxuh fkrrvhv , ' @|c dq
djhqgd vhwwhu dprqj wkh hohfwhg uhsuhvhqwdwlyhv1 +6, Wkh hohfwhg suhvlghqw pdnhv

d sursrvdo= CR
| � +7, Wkh ohjlvodwxuh yrwhv rq CR

| = li pruh wkdq U*2 uhsuhvhqwdwlyhv
yrwh |hv C| ' CR

| c rwkhuzlvh C| ' C7 � f� +8, Uhsuhvhqwdwlyh @| sursrvhv dq

doorfdwlrq E},
|� vxfk wkdw

S
, }

,
| � C|� +9, Wkh ohjlvodwxuh yrwhv rq wklv sursrvdo1 Li

lw sdvvhv }| ' E},
|�c li qrw },

| ' C|*Uc iru doo ,�

Jlyhq d C|c wkh vwudwhjlf lqfhqwlyhv ri wkh djhqgd vhwwhu dqg ri wkh yrwhuv lq
vwdjhv +8, dqg +9, duh frpsohwho| dqdorjrxv wr wkrvh lq wkh suhylrxv vhfwlrq1 Wkdw

46Zh frxog dovr vlpso| dvvxph�pruhg uhdolvwlfdoo|/ lq wkh XV frqwh{w�d suhvlghqwldo yhwr

ryhu doorfdwlrqv sursrvhg dqg dffhswhg e| wkh ohjlvodwxuh1
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lv wr vd|/ wkh htxloleulxp rxwfrph zloo eh

},| ' C| , ' @| +;14,

},| ' fc , 9' @|(

wkh djhqgd0vhwwhuv glvwulfw jhwv hyhu|wklqj1 Dv wd{hv duh �{hg lw lv ehwwhu iru @|
+jlyhq wkh htxloleulxp uhvhuydwlrq xwlolw| ri khu yrwhuv, wr h{sorlw wkh frpshwlwlrq

ehwzhhq rwkhu glvwulfwv dqg vshqg hyhu|wklqj rq khu rzq glvwulfw1 Jlyhq +;14,/

zh fdq frpsxwh wkh shuihfwo| iruhvhhq gdwh | xwlolw| dw vwdjhv +6, dqg +7, ri wkh

yrwhuv lq glvwulfwv @ dqg ,c uhvshfwlyho| dv d ixqfwlrq ri C=

L �@EC|� ' k�MEC|� n + �C|*U +;15,

L �,EC|� ' + �C|*U�

Qrwh wkdw L �@EC|� lv lqfuhdvlqj lq C| iru wkh slyrwdo yrwhu lq glvwulfw @| xs wr wkh

srlqw zkhuh C ' �}1 Exw L �,EC|� lv vwulfwo| ghfuhdvlqj lq C|c iru hyhu| yrwhu lq

glvwulfwv , 9' @|�

Zkhq jlylqj srolwlfldqv lqfhqwlyhv wr dfw rq wkhlu ehkdoi/ wkurxjk wkhlu uh0

hohfwlrq vwudwhjlhv/ dw vwdjhv +5, dqg +6,/ d vwulfw pdmrulw| ri wkh yrwhuv wkxv zdqw

wkhp wr dfw vr dv wr plqlpl}h C|� Wklv phdqv wkdw dw vwdjh +6,/ wkh| zdqw wkhlu

uhsuhvhqwdwlyhv wr yrwh qr wr dq| suhvlghqwldo sursrvdo CR
| � C7 cdqg wr yrwh |hv

wr hyhu| sursrvdo zlwk C
R
| � C7 � Ixuwkhupruh/ dw vwdjh +5,/ wkh pdmrulw| zdqwv

wkh suhvlghqw wr pdnh wkh plqlpdo sursrvdo C
R
| ' f� Wkh yrwhuv lq glvwulfw @|

reylrxvo| kdyh rssrvlwh lqwhuhvwv1 Exw dv wkh yrwhuv lq wkh rwkhu U � � frqvwlwxwh

d qdwlrqdo pdmrulw|/ wkhlu ghvluhg vroxwlrq zloo eh lpsohphqwhg lq htxloleulxp li

wkh| dgrsw wkh iroorzlqj yrwlqj vwudwhj|=

(�,R
|n� ' � �s ��,

| � +

(
�,

|n� ' � �s

, �J|e_ +er |J C
R
| � C7 c Jo �J|e_ ?J |J C

R
| : C7 c @?_ +;16,

L �,EC|� � KEC|� ' + �C|*Uc

Wkh htxloleulxp zloo wkxv kdyh d frpsohwh euhdngrzq ri sxeolf jrrgv sur0

ylvlrq= C| ' } ,| ' f� Lw lv rswlpdo iru wkh pdmrulw| ri yrwhuv wr xvh wkh fkhfnv

dqg edodqfhv ri wkh suhvlghqw wr glvflsolqh wkh zdvwhixo vshqglqj ri wkh djhqgd

vhwwhu dqg wkxv krog edfn wkhlu rzq wd{hv147 Fohduo|/ wkh djhqgd vhwwhu*v srzhu

47
D vlplodu fkhfnv dqg edodqfhv h�hfw frxog kdyh ehhq ghulyhg e| h{whqglqj wkh prgho zlwk
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lv vhyhuho| fxw edfn ehfdxvh ri wkh lqwhudfwlrq ehwzhhq wkh suhvlghqw*v sursrvdo

srzhu dqg wkh yrwhuv* htxloleulxp ehkdylru1

Qrwlfh wkdw wkhvh fkhfnv dqg edodqfhv gr qrw uhvroyh wkh plvdoorfdwlrq sureohp/

krzhyhu1 Wkh euhdngrzq ri sxeolf jrrgv surylvlrq fdq dfwxdoo| kxuw wkh yrwhuv

lq dq h{ dqwh vhqvh1 H{shfwhg xwlolw|/ lq wkh htxloleulxp ri wklv vhfwlrq/ ri wkh

dyhudjh yrwhu lq glvwulfw � lq shulrg | lv

L �E}|� ' +c

zkhuhdv wkh fruuhvsrqglqj h{suhvvlrq lq wkh htxloleulxp ri Vhfwlrq : lv

L �E}|� ' + n
�

U
EME�}�� �}��

Wkh glvwulfw sd|v h}*U lq wd{hv qrwzlwkvwdqglqj zkr lv wkh djhqgd vhwwhu/ exw jhwv

xwlolw| MEh}� zlwk suredelolw| �*U� Wkh vhfrqg whup/ fdswxulqj wklv wudgh0r�/ fdq

zhoo eh srvlwlyh li wkh orfdo sxeolf jrrgv duh ydoxdeoh hqrxjk1

Pruh jhqhudoo|/ wkh dqdo|vlv ri wklv vhfwlrq srlqwv wr wkh lpsruwdqfh ri wkh

exgjhw surfhvv1 Wkh vwuxfwxuh ri wkh exgjhw surfhvv kdv lqghhg ehhq wkh vxemhfw

ri srolf|0rulhqwhg glvfxvvlrqv dqg vrph wkhruhwlfdo dqg hpslulfdo uhvhdufk lq uhfhqw

|hduv148Lqwhudfwlrq ehwzhhq wkh exgjhw surfhvv dqg hohfwrudo dqg lqwhuhvw jurxs

ehkdylru kdv/ krzhyhu/ ehhq odujho| ljqruhg1 Wklv wrslf ghvhuyhv pruh dwwhqwlrq149

<1 Frqfoxglqj uhpdunv

Wkh prghov L kdyh h{soruhg lq wklv ohfwxuh duh/ ri frxuvh/ pxfk wrr vlpsoh wr

jhqhudwh hpslulfdoo| sodxvleoh suhglfwlrqv1 Vlpsolflw| kdg wkh yluwxh/ krzhyhu/

ri doorzlqj ph wr ghulyh vwdun xqdpeljxrxv wkhruhwlfdo uhvxowv lq d ydulhw| ri

vhwwlqjv1 Wkh jhqhudo phvvdjh L krsh wr frqyh| lv wkdw h{lvwlqj sduwldo prghov ri

vshfldo lqwhuhvw srolwlfv pd| qrw |lhog urexvw uhvxowv uhjduglqj srolf| rxwfrphv=

vwxg|lqj wkh lqwhudfwlrqv ehwzhhq gl�huhqw dvshfwv ri wkh srolwlfdo surfhvv pd|

rxwfrph0prwlydwhg srolwlfldqv dqg survshfwlyh yrwhuv/ lq Vhfwlrq 8/ wr lqfoxgh d suhvlghqw1 Fkdul/

Pdulprq dqg Mrqhv +4<<9, vkrz wkdw lw zrxog eh rswlpdo iru wkh yrwhuv wr hohfw d ��vfdoo|

frqvhuydwlyh suhvlghqw� +vrphrqh zlwk �l dw ru forvh wr �O,> wkh| lqwhusuhw wklv uhvxow dv �vsolw

wlfnhw yrwlqj�1
48Vhh Dohvlqd dqg Shurwwl +4<<9, iru dq ryhuylhz1
49Shuvvrq/ Urodqg dqg Wdehoolql +4<<:d, vwuhvv krz dssursuldwh fkhfnv dqg edodqfhv lq wkh

ohjlvodwlyh surfhvv doorz wkh yrwhuv wr krog wkhlu hohfwhg r!fldov ehwwhu dffrxqwdeoh dqg wkhuhiruh

khos olplw glyhuvlrq ri uhqwv lq wkh srolwlfdo surfhvv1
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dowhu wkh frqfoxvlrqv lq d qrq0wulyldo zd|1 Wkh phvvdjh grhv qrw rqo| frqfhuq

sxeolf �qdqfh/ exw h{whqgv wr wudgh srolf|/ uhjxodwlrq/ dqg rwkhu �hogv1

P| glvfxvvlrq kdv ehhq eldvhg lq wkh gluhfwlrq ri XV lqvwlwxwlrqv1 Zkloh vrph

uhvxowv zloo xqgrxewhgo| jhqhudol}h wr sduoldphqwdu| v|vwhpv/ rwkhuv zloo qrw1 Lq

sduwlfxodu/ wkh dqdo|vlv lq Shuvvrq/ Urodqg/ dqg Wdehoolql +4<<:e, vxjjhvwv wkdw

sduoldphqwdu| v|vwhpv pd| kdyh d eldv wrzdugv odujhu wrwdo vshqglqj wkdq d

suhvlghqwldo0frqjuhvvlrqdo v|vwhp/ gxh wr wkhlu odfn ri fkhfnv dqg edodqfhv dqg

wkhlu ixqgdphqwdo surshuw| wkdw wkh h{hfxwlyh*v uljkwv ri djhqgd vhwwlqj olhv zlwk

d uhodwlyho| vwdeoh sduoldphqwdu| pdmrulw| wkdw vxssruwv wkh h{lvwlqj jryhuqphqw1

Wkdw sdshu lqglfdwhv wkdw zh pd| �qg pdq| lqwhuhvwlqj frpsdudwlyh srolwlfv

lpsolfdwlrqv vkdus hqrxjk wr surylgh whvwdeoh k|srwkhvhv iru hpslulfdo zrun1

Wkh glvfxvvlrq/ reylrxvo|/ dovr vxjjhvwv d pdsslqj ehwzhhq lqvwlwxwlrqv dqg

srolf| rxwfrphv zlwklq wkh jhqhudo srolwlfdo uhjlph1 Zkdw lv wkh qh{w vwhs lq

dqdo|}lqj wkhvh lqvwlwxwlrqvB D olnho| dqvzhu iurp prvw hfrqrplvwv�wudlqhg lq

zhoiduh hfrqrplfv�lv wkdw zh vkrxog jr wr d qrupdwlyh vwxg| ri lqvwlwxwlrqdo uh0

irup1 Lq wkh frqwh{w ri wkh prghov lq Vhfwlrqv 8 dqg 9/ iru h{dpsoh/ rqh frxog

wklqn derxw gloxwlqj wkh srzhu ri vshfl�f lqwhuhvw jurxsv e| uhgudzlqj wkh yrwlqj

glvwulfwv/ ru e| eurdghqlqj wkh mxulvglfwlrq ri frqjuhvvlrqdo frpplwwhhv14: D olnho|

dqvzhu iurp prvw srolwlfdo vflhqwlvwv/ zrxog lqvwhdg eh wr srvh wkh srvlwlyh txhv0

wlrq= zk| gr zh revhuyh wkhvh sduwlfxodu lqvwlwxwlrqvB Diwhu doo/ lw lv wkh srolwlfdo

v|vwhp lwvhoi wkdw ghflghv rq lwv rzq lqvwlwxwlrqv14;

Zkdwhyhu shuvshfwlyh rqh fkrrvhv lq dssurdfklqj wkhp/ wkh lqwhudfwlrqv eh0

wzhhq hohfwrudo/ ohjlvodwlyh dqg lq xhqfh dfwlylwlhv frqvwlwxwh dq h{flwlqj dqg xq0

h{soruhg uhvhdufk djhqgd1 L eholhyh wklv djhqgd zloo lqghhg eh lqwhqvlyho| h{soruhg

ryhu wkh qh{w ihz |hduv1 Dqg L krsh wklv h{sorudwlrq zloo eulqj uhvhdufkhuv iurp

gl�huhqw wudglwlrqdo vxe�hogv wrjhwkhu lq d frqfhuwhg h�ruw wr ehwwhu xqghuvwdqg

vshfldo lqwhuhvw srolwlfv1

4:Vhh Erogulq dqg Frqgh Uxl} +4<<8,/ iru d suholplqdu| dqdo|vlv ri wkh h�hfw ri uhglvwulfwlqj

lq d prgho ri wkh vdph w|sh dv wkdw lq Vhfwlrq 81
4;Wkhuh lv lq idfw d zkroh olwhudwxuh lq udwlrqdo0fkrlfh Dphulfdq srolwlfv wkdw wulhv wr h{sodlq

wkh �lqgxvwuldo rujdql}dwlrq ri frqjuhvv� iurp wkh suhydolqj lqwhuhvwv ri wkh ohjlvodwruv1 Vhh/ iru

lqvwdqfh/ Zhlqjdvw dqg Pduvkdoo +4<;;,1
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Uhihuhqfhv

^4` Dohvlqd/ D1 dqg U1 Shurwwl +4<<9,/ Exgjhw gh�flwv dqg exgjhw surfhvvhv/

QEHU zrunlqj sdshu/ Qr1 88891

^5` Edurq/ G1 dqg M1 Ihuhmrkq +4<;<,/ Edujdlqlqj lq ohjlvodwxuhv/ Dphulfdq Sr0

olwlfdo Vflhqfh Uhylhz ;6= 44;4045391

^6` Ehuqkhlp/ G1 dqg P1 Zklqvwrq +4<;9,/ Phqx dxfwlrqv/ uhvrxufh doorfdwlrq/

dqg hfrqrplf lq xhqfh/ Txduwhuo| Mrxuqdo ri Hfrqrplfv 434= 40641

^7` Ehvoh|/ W1 dqg V1 Frdwh +4<<9,/ Oree|lqj dqg zhoiduh lq d uhsuhvhqwdwlyh

ghprfudf|/ Plphr/ Orqgrq Vfkrro ri Hfrqrplfv1

^8` Ehvoh|/ W1 dqg V1 Frdwh +4<<:,/ Dq hfrqrplf prgho ri uhsuhvhqwdwlyh ghprf0
udf|/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ iruwkfrplqj1

^9` Erogulq/ P1 dqg M1 L1 Frqgh Uxl} +4<<8,/ Lpsdfw ri surfhgxudo dqg hohfwrudo
uxohv rq srun0eduuho h{shqglwxuh/ Plphr/ Xqlyhuvlgdg Fduorv LLL1

^:` Fdlq/ E1/ M Ihuhmrkq/ dqg P1 Ilrulqd +4<;:,/ Wkh Shuvrqdo Yrwh/ Kduydug
Xqlyhuvlw| Suhvv/ Fdpeulgjh1

^;` Fkdul/ Y1/ O1 Mrqhv/ dqg U1 Pdulprq +4<<:,/ Wkh hfrqrplfv ri vsolw yrwlqj
lq uhsuhvhqwdwlyh ghprfudflhv/ Dphulfdq Hfrqrplf Uhylhz/ iruwkfrplqj1

^<` Gl{lw/ D1/ J1 Jurvvpdq/ dqg H1 Khospdq +4<<9,/ Frpprq djhqf| dqg frru0
glqdwlrq/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ iruwkfrplqj1

^43` Ihuhmrkq/ M1 +4<;9,/ Lqfxpehqw shuirupdqfh dqg hohfwrudo frqwuro/ Sxeolf
Fkrlfh 83= 80591

^44` Ihuvkwpdq/ F1 dqg N1 Mxgg +4<;:,/ Htxloleulxp lqfhqwlyhv lq roljrsro|/

Dphulfdq Hfrqrplf Uhylhz ::= <5:0<731

^45` Jurvhforvh/ W1 dqg M1 Vq|ghu +4<<9,/ Ex|lqj vxshupdmrulwlhv/ Dphulfdq Sr0

olwlfdo Vflhqfh Uhylhz <3/ 63606481

^46` Jurvvpdq/ J1 dqg H1 Khospdq +4<<7,/ Surwhfwlrq iru vdoh/ Dphulfdq Hfr0

qrplf Uhylhz ;7= ;660831
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^47` Jurvvpdq/ J1 dqg H1 Khospdq +4<<8,/ Wkh srolwlfv ri iuhh0wudgh djuhhphqwv/

Dphulfdq Hfrqrplf Uhylhz ;8= 99:09<31

^48` Jurvvpdq/ J1 dqg H1 Khospdq +4<<9,/ Hohfwrudo frpshwlwlrq dqg vshfldo

lqwhuhvw srolwlfv/ Uhylhz ri Hfrqrplf Vwxglhv 96= 5980;91

^49` Od�rqw/ M10M1 dqg M1 Wluroh +4<<6,/ D Wkhru| ri Lqfhqwlyhv lq Surfxuhphqw

dqg Uhjxodwlrq/ PLW Suhvv/ Fdpeulgjh1

^4:` Ohzlv0Ehfn/ P1 +4<;;,/ Hfrqrplfv dqg Hohfwlrqv= Wkh Pdmru Zhvwhuq

Ghprfudflhv/ Xqlyhuvlw| ri Plfkljdq Suhvv/ Dqq Dueru1

^4;` PfFxeelqv/ P/ U1 Qroo/ dqg E1 Zhlqjdvw +4<;:,/ Dgplqlvwudwlyh surfhgxuhv

dv lqvwuxphqwv ri srolwlfdo frqwuro/ Mrxuqdo ri Odz/ Hfrqrplfv dqg Rujdql0

}dwlrq 6= 57605:<1

^4<` Rovrq/ P1 +4<98,/ Wkh Orjlf ri Froohfwlyh Dfwlrq/ Kduydug Xqlyhuvlw| Suhvv/
Fdpeulgjh1

^53` Shuvvrq/ W1/ J1 Urodqg/ dqg J1 Wdehoolql +4<<:d,/ Vhsdudwlrq ri srzhuv dqg
srolwlfdo dffrxqwdelolw|/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ iruwkfrplqj1

^54` Shuvvrq/ W1/ J1 Urodqg/ dqg J1 Wdehoolql +4<<:e,/ Sxeolf �qdqfh dqg frp0
sdudwlyh srolwlfv/ lq surjuhvv1

^55` Shuvvrq/ W1 dqg J1 Wdehoolql +4<<5,/ Wkh srolwlfv ri 4<<5= Ilvfdo srolf| dqg

hxurshdq lqwhjudwlrq/ Uhylhz ri Hfrqrplf Vwxglhv 8<= 9;<0:341

^56` Shuvvrq/ W1 dqg J1 Wdehoolql +4<<7,/ Grhv fhqwudol}dwlrq lqfuhdvh wkh vl}h ri

jryhuqphqwB Hxurshdq Hfrqrplf Uhylhz 6;/ :980::61

^57` Shuvvrq/ W1 dqg J1 Wdehoolql +4<<9,/ Ihghudo �vfdo frqvwlwxwlrqv= Ulvn vkdulqj
dqg prudo kd}dug/ Hfrqrphwulfd 97= 95609791

^58` Ylfnhuv/ M1 +4<;8,/ Ghohjdwlrq dqg wkh wkhru| ri wkh �up/ Hfrqrplf Mrxuqdo

<8= 46;047:1

^59` Zhlqjdvw/ E1 dqg Z1 Pduvkdoo +4<;;,/ Wkh Lqgxvwuldo Rujdql}dwlrq ri
Frqjuhvv/ Mrxuqdo ri Srolwlfdo Hfrqrp| <9= 4650961
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^5:` Zhlqjdvw/ E1/ N1 Vkhsvoh/ dqg F1 Mrkqvhq +4<;4,/ Wkh srolwlfdo hfrqrp| ri

ehqh�wv dqg frvwv= D qhrfodvvlfdo dssurdfk wr glvwulexwlyh srolwlfv/ Mrxuqdo

ri Srolwlfdo Hfrqrp| ;<= 97509971
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