
Vkduhkroghu0Ydoxh Pd{lpl}dwlrq

dqg Wdflw Frooxvlrq
�

Jldqfduor Vsdjqror_

VVH2HIL Zrunlqj Sdshu lq Hf1 dqg Ilq1 Qr1 568 +Pd| 4<<;,

Iluvw gudiw= Pdufk/ 4<<:1 Wklv yhuvlrq= Qryhpehu 5</ 4<<;1

Devwudfw

Wklv sdshu vkrzv wkdw dv orqj dv wkh vwrfn pdunhw kdv shuihfw iruhvljkw/ vrph

glylghqgv duh glvwulexwhg/ dqg lqfhqwlyhv duh sdlg pruh wkdq rqfh ru duh ghihuuhg/

vwrfn0uhodwhg frpshqvdwlrq sdfndjhv duh vwurqj lqfhqwlyhv iru pdqdjhuv wr vxssruw

wdflw frooxvlyh djuhhphqwv lq uhshdwhg roljrsrolhv1 Wkh vwrfn pdunhw dqwlflsdwhv wkh

orvvhv iurp sxqlvkphqw skdvhv dqg glvfrxqwv wkhp rq vwrfn sulfhv/ uhgxflqj pdqdjhuv*

vkruw0uxq jdlqv iurp dq| ghyldwlrq1 Zkhq ghihuuhg/ vwrfn0uhodwhg lqfhqwlyhv pd|

uhpryh doo pdqdjhuv* vkruw0uxq jdlqv iurp ghyldwlrq pdnlqj frooxvlrq vxssruwdeoh dw

dq| glvfrxqw idfwru1 Wkh uhvxowv krog zlwk pdqdjhuldo frqwudfwv ri dq| ohqjwk1

MHO Fodvvlilfdwlrq= G76/ J63/ M66/ O46/ O541

Nh|zrugv= FHR frpshqvdwlrq/ wdflw frooxvlrq/ roljrsro|/ ghohjdwlrq/ pdqdjhuldo

lqfhqwlyhv/ rzqhuvkls dqg frqwuro/ frusrudwh jryhuqdqfh1

WPdq| wkdqnv wr Wruh Hoolqjvhq/ Dupdqgr Jrphv/ \hrqjmdh Ndqj/ Shwhu Kùjihogw/ dqg sduwlfxoduo|

Mùujhq Z1 Zhlexoo iru xvhixo frpphqwv dqg glvfxvvlrqv1 Wkdqnv dovr wr sduwlflsdqwv dw Vwrfnkrop LR

Zrunvkrs 4<<:/ HID*<; Irqwdlqheohdx/ HDULH*<; Frshqkdjhq/ dqg hfrqrplf wkhru| zrunvkrsv dw wkh

Vwrfnkrop Vfkrro ri Hfrqrplfv iru frpphqwv dqg fulwlflvp1 Doo huuruv duh plqh1 Ilqdqfldo vxssruw iurp

wkh Vzhglvk Frpshwlwlrq Dxwkrulw| lv judwhixoo| dfnqrzohgjhg1
_Fkxufkloo Froohjh/ Fdpeulgjh/ dqg Vwrfnkrop Vfkrro ri Hfrqrplfv1 Dgguhvv iru fruuhvsrqghqfh=

Ghsduwphqw ri Hfrqrplfv/ Vwrfnkrop Vfkrro ri Hfrqrplfv/ S1R1 Er{ 9834/ 446 ;6 Vwrfnkrop/

Vzhghq1 H0pdlo= Jldqfduor1VsdjqrorCkkv1vh1

4



4 Lqwurgxfwlrq

Lq d kljko| glvfxvvhg hpslulfdo vwxg|/ Plfkdho Mhqvhq dqg Nhylq Pxusk| +4<<3, vkrzhg

wkdw xqwlo wkh hqg ri wkh *;3v/ dqg frqwudu| wr wkh suhglfwlrqv ri djhqf| wkhru|/ X1V1 wrs0

pdqdjhuv* frpshqvdwlrq kdg rq dyhudjh d yhu| orz sd|0shuirupdqfh vhqvlwlylw|1 Vwhyhq

Ndsodq +4<<7/ 4<<;, irxqg dqdorjrxv uhvxowv iru rwkhu ghyhorshg frxqwulhv/ vxfk dv Jhu0

pdq| dqg Mdsdq1 Wkhvh vxusulvlqj �qglqjv ohg wr frqfhuqv derxw wkh zhoiduh lpsolfdwlrqv

ri prvw frpprq jryhuqdqfh sudfwlfhv/ vlqfh orz0srzhuhg pdqdjhuldo lqfhqwlyhv whqg wr

vriwhq surgxfw0pdunhw frpshwlwlrq +h1j1 Udmhvk Djjduzdo dqg Dqguhz Vdpzlfn/ 4<<9>

Jldqfduor Vsdjqror/ 4<<9,1

Pruh uhfhqwo|/ Euldq Kdoo dqg Mh�uh| Olhepdq +4<<;, kdyh vkrzq wkdw wkh sd|0

shuirupdqfh vhqvlwlylw| ri X1V1 wrs0pdqdjhuv* frpshqvdwlrq kdv lqfuhdvhg vxevwdqwldoo| lq

wkh odvw ghfdgh/ pdlqo| ehfdxvh ri d zlghvsuhdg dgrswlrq ri vwrfn0uhodwhg lqfhqwlyhv/ vxfk

dv vwrfn rswlrqv sodqv1 Vwrfn0edvhg pdqdjhuldo lqfhqwlyhv duh eholhyhg wr eh d srzhuixo

wrro e| zklfk rzqhuv fdq prwlydwh pdqdjhuv wr zrun kdug/ wr wdnh ulvnv/ dqg wr wdnh

lqwr dffrxqw wkh orqj0uxq h�hfwv ri wkhlu fkrlfhv +h1j1 lqyhvwphqwv, rq �upv* sur�wdelo0

lw|14 Zkdw derxw wkhlu h�hfwv rq surgxfw pdunhwvB Grhv wklv wuhqg wrzdugv vwrfn0edvhg

lqfhqwlyhv lpso| d pruh frpshwlwlyh dwwlwxgh rq wkh sduw ri pdqdjhuv/ vr wkdw frqfhuqv

derxw wdflw frooxvlrq dqg vrfldo zhoiduh fdq eh dedqgrqhg dw ohdvw lq wkh X1V1B

Wkh uhvxowv ri wklv sdshu vxjjhvw wkdw/ xqiruwxqdwho|/ wklv lv qrw txlwh wkh fdvh1 Rxu

prgho vkrzv wkdw dv orqj dv djhqwv lq �qdqfldo pdunhwv kdyh udwlrqdo h{shfwdwlrqv dqg

�upv sd| rxw glylghqgv/ prvw frpprq vwrfn0edvhg pdqdjhuldo frpshqvdwlrq sodqv juhdwo|

idflolwdwh wdflw frooxvlrq lq orqj0uxq roljrsrolhv1 Zh �qg wkdw vwrfn0uhodwhg frpshqvdwlrq

uhgxfhv pdqdjhuv* lqfhqwlyhv wr euhdn dq| wdflw djuhhphqw lq dq| uhshdwhg roljrsro|/ dqg

pd| pdnh wkh mrlqw prqrsro| djuhhphqw vxssruwdeoh dw dq| ohyho ri wkh glvfrxqw idfwru1

Wkh skhqrphqrq ri wdflw frooxvlrq lq orqj0uxq roljrsrolhv kdv ehhq iuxlwixoo| vwxglhg

lq wkh odvw wkuhh ghfdghv zlwklq d glvfrxqwhg uhshdwhg jdphv iudphzrun15 Krzhyhu/ prvw

fodvvlfdo vxshujdph0wkhruhwlf dqdo|vhv ri frooxvlrq frq�qhg wkhpvhoyhv wr wkh vwdqgdug

dvvxpswlrq wkdw �upv pd{lpl}h wkh glvfrxqwhg vxp ri h{shfwhg shu0shulrg sur�wv1 Lq

wkh uhdo zruog pdq| lqwhudfwlqj idfwruv d�hfw �upv* remhfwlyh ixqfwlrq/ dqg frqvhtxhqwo|

�upv* delolw| wr frooxgh1 Dprqj wkhvh idfwruv wkh prvw lpsruwdqw duh suredeo| pdqdjhuldo

lqfhqwlyhv16

D qxpehu ri dxwkruv kdyh douhdg| h{soruhg wkh vwudwhjlf h�hfwv ri ghohjdwlqj ghflvlrq

srzhu wr pdqdjhuv zlwk suhihuhqfhv2lqfhqwlyhv gl�huhqw iurp wkrvh ri rzqhuv lq roljrsrolhv

+h1j1 Mrkq Ylfnhuv/ 4<;8> Fkdlp Ihuvkwpdq/ 4<;8> Ihuvkwpdq dqg Nhqqhwk Mxgg/ 4<;:>

Vwhyhq Vnolydv/ 4<;:> Ihuvkwpdq/ Mxgg dqg Hkxg Ndodl/ 4<<4> Plfkdho Ndw}/ 4<<4> Gdylg

4Vhh/ iru h{dpsoh/ Vdqmdl Ekdjdw hw do1 +4<;8,> Nhylq Pxusk| +4<;8,> Pdwwkhz Mdfnvrq dqg Hgzdug

Od}hdu +4<<4,> P|urq Vfkrohv +4<<4,> Ehqjw Kropvwuùp dqg Mhdq Wluroh +4<<6,1
5Fodvvlfdo uhihuhqfhv lqfoxgh Mdphv Iulhgpdq +4<:4,> Urehuw Dxpdqq dqg Oor|g Vkdsoh| +4<:9,> Dulho

Uxelqvwhlq +4<:<,> Hgzdug Juhhq dqg Urehuw Sruwhu +4<;7,> Guhz Ixghqehuj dqg Hulf Pdvnlq +4<;9,>

Mxolr Urwhpehuj dqg Jduwk Vdorqhu +4<;9,> Glols Deuhx +4<;9/ 4<;;,1
6Wklv zdv uhfrjql}hg hduo| e| vfkroduv lqwhuhvwhg lq �up ehkdylru1 Vhh Khuehuw Vlprq +4<8:,> Zlooldp

Edxpro +4<8;,> Ulfkdug F|huw dqg Mdphv Pdufk +4<96,> Urelq Pduulv +4<97,> Rolyhu Zlooldpvrq +4<97,>

Plfkdho Mhqvhq dqg Zlooldp Phfnolqj +4<:9,1
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Uhlwpdq/ 4<<6,1 Prvw frqwulexwlrqv wr wklv olwhudwxuh irfxv rq wkh vwudwhjlf h�hfwv ri

pdqdjhuldo lqfhqwlyhv lq wzr0vwdjhv prghov/ zkhuh rzqhuv vlpxowdqhrxvo| fkrrvh wkhlu

pdqdjhuv* lqfhqwlyh vfkhphv ehiruh d rqh0vkrw roljrsrolvwlf pdunhw lqwhudfwlrq ehwzhhq

pdqdjhu0ohg �upv1 Lq Ihuvkwpdq dqg Mxgg +4<;:, dqg Vnolydv +4<;:, +IMV iurp qrz

rq,/ �up rzqhuv fdq suhfrpplw wr d pruh djjuhvvlyh pdunhw ehkdylru e| fkrrvlqj wkh

sdudphwhuv ri d pdqdjhuldo frqwudfw wkdw lv olqhdu lq sur�wv dqg vdohv uhyhqxh1 Lq wkh

fdvh ri txdqwlw| frpshwlwlrq/ wkh vlpxowdqhrxv dwwhpswv wr jdlq d vwudwhjlf dgydqwdjh e|

suhfrpplwwlqj wkurxjk pdqdjhuldo lqfhqwlyhv r�vhw rqh dqrwkhu dqg ohdg wr kljkhu rxwsxw

dqg orzhu sur�wv wkdq lq wkh vwdqgdug Frxuqrw0Qdvk htxloleulxp1

Lq suredeo| wkh forvhvw sdshu lq vslulw wr wkh suhvhqw rqh/ Uhlwpdq +4<<6, kdv vkrzq

wkdw li rqh ohwv rzqhuv lqwurgxfh vwrfn rswlrqv lq dq IMV0w|sh prgho/ wkhvh pd| fxue

pdqdjhuv* ryhuo| djjuhvvlyh ehkdylru dqg eulqj edfn wkh ruljlqdo Frxuqrw0Qdvk htxlole0

ulxp1 Wklv uhvxow lv gxh wr wkh qrq0olqhdulw| ri vwrfn rswlrqv lq vwrfn sulfh/ zklfk lqgxfhv

d glvfrqwlqxlw| lq pdqdjhuv* ehvw uhvsrqvh ixqfwlrq dqg jhqhudwhv rwkhu htxloleuld wkdq

wkh IMV rqh1 Wkh Sduhwr0grplqdqw dprqj wkh v|pphwulf htxloleuld fruuhvsrqgv wr wkh

qr0ghohjdwlrq Frxuqrw0Qdvk htxloleulxp/ vr wkdw li pdqdjhuv frruglqdwh rq wklv htxlole0

ulxp wkh �ghohjdwlrq Sulvrqhu*v Glohppd� lghqwl�hg e| IMV glvdsshduv dqg/ hyhqwxdoo|/

wkh delolw| wr suhfrpplw wkurxjk pdqdjhuldo lqfhqwlyhv grhv qrw d�hfw wkh rxwfrph ri wkh

Frxuqrw jdph1

Zh ghsduw iurp suhylrxv zrun rq vwudwhjlf ghohjdwlrq lq roljrsrolhv e| doorzlqj iru

uhshdwhg lqwhudfwlrq/ vr wkdw wdflw frooxvlrq fdq eh dqdo|}hg zlwk wkh wrrov ri uhshdwhg

jdphv1 Rqh frxog vd|/ wkhuhiruh/ wkdw wkh uhvxowv ri wklv sdshu ruljlqdwh iurp wkh uhshwlwlrq

ri wkh IMV0Uhlwpdq prgho1

Zh irfxv rq vwrfn0edvhg frpshqvdwlrq sodqv dv xvxdoo| ghvljqhg lq wkh uhdo zruog

dffruglqj wr Vwdfh| Nroh*v +4<<:, hpslulfdo �qglqjv1 Wkhvh sodqv duh w|slfdoo| txlwh

oltxlg +zkhq qrw lq fdvk/ wkh| kdyh ihz uhvwulfwlrqv rq uhvdoh ru wudqvihuv ri vkduhv, dqg

sd| pdqdjhuv vwrfn0edvhg erqxvhv iru vhyhudo frqvhfxwlyh |hduv1

Wkh sur0frooxvlyh h�hfw wkdw zh lghqwli| lv olqnhg wr wkh idfw � irufhixoo| vwuhvvhg e|

Ehqjw Kropvwuùp dqg Mhdq Wluroh +4<<6, � wkdw wkh vwrfn sulfh lqfrusrudwhv dgglwlrqdo

lqirupdwlrq zlwk uhvshfw wr d �up*v sur�wv/ lqirupdwlrq vwulfwo| uhodwhg wr wkh �up*v ixwxuh

sur�wdelolw|1 Lqfhqwlyh vfkhphv edvhg rq vwrfn sulfh olqn pdqdjhuv* suhvhqw frpshqvdwlrq

wr wkh vwrfn pdunhw*v h{shfwdwlrqv derxw ixwxuh �upv* sur�wdelolw|1 Zkhq d euhdfk ri d

wdflw frooxvlyh djuhhphqw rffxuv/ d vwrfn pdunhw zlwk udwlrqdo h{shfwdwlrqv dqwlflsdwhv wkh

qhjdwlyh h�hfw ri wkh euhdfk rq �upv* ixwxuh sur�wdelolw| olqnhg wr wkh iruwkfrplqj sulfh0

txdqwlw| zdu/ dqg lpphgldwho| glvfrxqwv lw rq vwrfn sulfh +iru d uhdo zruog h{dpsoh vhh

h1j1 Mrqdwkdq Odlqj/ 4<<:,1 Ehfdxvh wklv h�hfw rffxuv lq wkh yhu| vdph shulrg lq zklfk

d pdqdjhu ghyldwhv iurp d frooxvlyh djuhhphqw/ lqfhqwlyhv olqnhg wr vwrfn sulfh gluhfwo|

uhgxfh pdqdjhuv* vkruw0uxq jdlqv iurp ghyldwlrq1

Ixuwkhupruh/ zh �qg wkdw zkhq vwrfn0edvhg lqfhqwlyhv duh ghihuuhg/ dv wkh| riwhq duh

lq uhdolw|/ wkh �uvw sur0frooxvlyh h�hfw lv uhlqirufhg e| wkh idfw wkdw wkh douhdg| olplwhg

ehqh�fldo h�hfw rq wkh vwrfn sulfh ri vkruw0uxq sur�wv iurp d xqlodwhudo ghyldwlrq pd| eh

frpsohwho| jrqh dw wkh wlph zkhq wkh pdqdjhu uhfhlyhv wkh erqxv1 Wkhq/ wkh pdqdjhu lv

ohiw zlwk qr lqfhqwlyh zkdwvrhyhu wr ghyldwh/ zklfk ixuwkhu vwdelol}hv frooxvlyh djuhhphqwv1
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Lqwhuhvwlqjo|/ zh dovr �qg wkdw wkhvh sur0frooxvlyh h�hfwv ri vwrfn0edvhg pdqdjhuldo

lqfhqwlyhv duh qrw uhgxfhg/ dqg pd| hyhq eh lqfuhdvhg zkhq pdqdjhuldo frqwudfwv duh

vkruw0whup1

Dowkrxjk wklv sdshu lv forvh lq vslulw wr Uhlwpdq +4<<6,/ wkh h�hfwv lghqwl�hg khuh

duh yhu| gl�huhqw iurp wkh h�hfw glvfxvvhg wkhuh1 Erwk wkh �h{shfwdwlrqv h�hfw� dqg

wkh �ghihuuhg lqfhqwlyhv h�hfw� duh qrw olqnhg wr wkh qrq0olqhdulw| ri vwrfn rswlrqv> wkh|

dsso| wr dq| irup ri pdqdjhuldo frpshqvdwlrq wkdw lv srvlwlyho| uhodwhg wr vwrfn sulfh1

Ixuwkhu/ wkh h�hfwv ri pdqdjhuldo lqfhqwlyhv glvfxvvhg khuh kdyh d vwurqj lpsdfw rq wkh

htxloleulxp rxwfrph ri wkh roljrsro| jdph1 Iru h{dpsoh/ lq rxu prgho zkhq rzqhuv

ghohjdwh frqwuro wr pdqdjhuv xqghu ghihuuhg vwrfn0uhodwhg lqfhqwlyhv/ wkh mrlqw prqrsro|

rxwfrph ehfrphv vxssruwdeoh hyhq zkhq/ zlwkrxw ghohjdwlrq/ rzqhuv frxog qrw vxssruw

dq| frooxvlyh djuhhphqw1 Pruhryhu/ wkh uhvxowv lq wklv sdshu duh qrw vshfl�f wr Frxuqrw

frpshwlwlrq> wkh| h{whqg wr dq| rwkhu nlqg ri uhshdwhg roljrsro|1

Zh iroorz wkh olwhudwxuh rq vwudwhjlf ghohjdwlrq lq dvvxplqj revhuydeoh dqg elqglqj

pdqdjhuldo lqfhqwlyhv1 Wklv dvvxpswlrq kdv ehhq fulwlfl}hg rq wkh jurxqg ri lwv urexvwqhvv

zlwk uhvshfw wr vhfuhw uhqhjrwldwlrq +Pdwkldv Ghzdwulsrqw/ 4<;;> Plfkdho Ndw}/ 4<<4,1

Krzhyhu/ dv lv dovr pdgh fohdu e| Uhlwpdq +4<<6,/ iru wkh fdvh wkdw zh duh irfxvlqj rq

wklv dvvxpswlrq lv forvh wr uhdolw|1 Wkh dgrswlrq ri vwrfn0edvhg pdqdjhuldo lqfhqwlyh sodqv/

vxfk dv vwrfn rswlrqv/ qrupdoo| uhtxluhv vkduhkroghuv* dssurydo1 Vkduhkroghuv* dssurydo

pxvw eh rewdlqhg lq rshq vkduhkroghuv* phhwlqjv/ dqg wkhvh pdnh vwrfn0edvhg lqfhqwlyhv

dqg wkhlu uhqhjrwldwlrq doprvw sxeolf lqirupdwlrq17

Ilqdoo|/ wkh uhvxowv ri wklv sdshu duh uhodwhg wr/ exw zhoo glvwlqfw iurp wkrvh lq Ihu0

vkwpdq/ Mxgg/ dqg Ndodl +4<<4,/ Plfkhoh Sror dqg Slhur Whghvfkl +4<<5,/ dqg Djjduzdo

dqg Vdpzlfn +4<<9,1 Ihuvkwpdq/ Mxgg/ dqg Ndodl +4<<4, rewdlq d ixoo �iron wkhruhp�

iru wzr0vwdjh revhuydeoh ghohjdwlrq jdphv e| xvlqj �wdujhw frpshqvdwlrq ixqfwlrqv� wkdw

dzdug djhqwv d �{hg sul}h dv orqj dv pdqdjhuv nhhs sulqflsdo*v xwlolw| deryh d fhuwdlq

ohyho1 Plfkhoh Sror dqg Slhur Whghvfkl +4<<5, dqg Djjduzdo dqg Vdpzlfn +4<<9, rewdlq

frrshudwlyh rxwfrphv lq wzr0vwdjh ghohjdwlrq jdphv e| doorzlqj pdqdjhuldo frqwudfwv wr

eh uhodwhg wr frpshwlqj �upv* sur�wv1 Khuh zh zrun zlwk uhshdwhg roljrsro| prghov/

lqvwhdg/ dqg zh rewdlq ixoo frooxvlrq dw dq| glvfrxqw idfwru zlwk wkh hpslulfdoo| revhuyhg

vwrfn0uhodwhg pdqdjhuldo lqfhqwlyh sodqv/ zklfk duh qrw wdujhw frpshqvdwlrq ixqfwlrqv dqg

zklfk duh frqglwlrqdo rq wkh �up*v rzq vwrfn sulfh rqo|1

Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv= Vhfwlrq 5 suhvhqwv wkh prgho> Vhfwlrq 6

glvfxvvhv wkh sur0frooxvlyh h�hfw olqnhg wr vwrfn0pdunhw h{shfwdwlrqv> Vhfwlrq 7 frqvlghuv

ghihuuhg vwrfn0edvhg lqfhqwlyhv> Vhfwlrq 8 glvfxvvhv wkh ohqjwk ri pdqdjhuldo frqwudfwv>

Vhfwlrq 9 h{whqgv dqg glvfxvvhv wkh uhvxowv> dqg Vhfwlrq : eulh | frqfoxghv1 Doo surriv duh

lq wkh dsshqgl{1

7Frqvlghu/ iru h{dpsoh/ wkh uhfhqw zruog0zlgh glvfxvvlrqv rq wkh vwrfn0rswlrq sodq lq Zdow Glvqh|*v

pdqdjhphqw*v qhz frpshqvdwlrq sdfndjh1 Wkh uhvxowv ri wklv sdshu zrxog eh ri lqwhuhvw hyhq li vhfuhw uhqh0

jrwldwlrq zhuh srvvleoh/ dv wkh frvwv w|slfdoo| olqnhg wr frqwudfw uhqhjrwldwlrq zrxog vwloo jlyh frpplwphqw

ydoxh wr pdqdjhuldo lqfhqwlyhv +vhh wkh glvfxvvlrq lq Vhfwlrq 91:,1
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5 Wkh prgho

514 Surgxfw pdunhw

Wkhuh duh Q v|pphwulf �upv/ lqgh{hg e| wkh vxevfulsw l1 Pdunhw vwuxfwxuh lv d vwdqgdug

Frxuqrw roljrsro| +vwdjh jdph, lq�qlwho| uhshdwhg lq glvfuhwh wlph xqghu frpsohwh dqg

shuihfw lqirupdwlrq1

Ohw ��+t�ct3�, @ S+t�.t3�,t��f+t�, ghqrwh �up l�v vwdwlf +vwdjh0jdph*v, sur�w ixqfwlrq/

zkhuh t� uhsuhvhqwv �up l�v rxwsxw/ t
3� wkh txdqwlw| surgxfhg e| wkh rwkhu Q04 �upv/ S +=,

wkh lqyhuvh ghpdqg ixqfwlrq dqg f+=, �upv* frvw ixqfwlrq1

Zh dvvxph wkdw wkh lqyhuvh ghpdqg ixqfwlrq vdwlv�hv S � ? 3 dqg S �� � 3/ wkdw sur�wv

duh frqfdyh lq �upv* rzq rxwsxw/ dqg wkdw pdujlqdo sur�wv duh ghfuhdvlqj lq ulydov* rxwsxw/

vr wkdw vwdwlf uhdfwlrq ixqfwlrqv duh frqwlqxrxv dqg grzqzdug vorslqj1

Ohw ��� @ ��+t�� > t
�
3�, ghqrwh �up l�v vwdwlf +vwdjh0jdph*v, sur�wv zkhq �upv surgxfh

wkh Frxuqrw0Qdvk htxloleulxp rxwsxw yhfwru t� @ +t�
�
> ===> t�? ,/ �

�
� @ ��+t�� > t

�
3�, ghqrwh

rzqhu l�v vwdwlf sd|r� iurp d vwdwlrqdu| wdflw djuhhphqw D wr uhvwulfw surgxfwlrq wr wkh

yhfwru t� @ +t�
�
> ===> t�? ,> dqg e�

�
� @ ��+et�+t�3�,> t

�
3�, ghqrwh klv vwdwlf sd|r�v iurp xqlodwhu0

doo| ghyldwlqj iurp D e| surgxflqj wkh vwdwlf ehvw uhvsrqvh rxwsxw et�+t�3�,= Dqdorjrxvo|/

��� @ ��+t�� > t�
3�, zloo ghqrwh �up l�v sur�wv dw wkh mrlqw prqrsro| pdunhw rxwfrph t� >

dqg e��� @ ��+et�+t�3�,> t
�
3�, zloo ghqrwh vwdwlf sd|r�v iurp xqlodwhudoo| ghyldwlqj iurp wkh

mrlqw prqrsro| frooxvlyh djuhhphqw1

Wlph lv lqgh{hg e| wkh vxshuvfulsw w @ 4> 5> 6=== +wkh wlph vxshuvfulsw lv devhqw zkhq zh

uhihu wr d uhsuhvhqwdwlyh shulrg, dqg � ghqrwhv wkh lqwhuwhpsrudo glvfrxqw idfwru frpprq

wr doo djhqwv/ rzqhuv dqg pdqdjhuv1 Zh dvvxph wkdw dw hdfk srlqw lq wlph w hdfk djhqw

pd{lpl}hv wkh glvfrxqwhg vxp ri h{shfwhg prqhwdu| jdlqv1 Vr hdfk rzqhu l pd{lpl}hv

wkh glvfrxqwhg vxp ri �up l�v h{shfwhg sur�wv X |
� @

S
"

�'� �
� �|n�

�
1

Wr vlpsoli| h{srvlwlrq zh irfxv rq vwdwlrqdu| frooxvlyh djuhhphqwv hqirufhg e| �xq0

uhohqwlqj� wuljjhu vwudwhjlhv/ wkdw lv/ e| wkh wkuhdw ri uhyhuwlqj wr wkh qrq0frrshudwlyh

Frxuqrw0Qdvk htxloleulxp iruhyhu +Iulhgpdq/ 4<:4,18 Dovr/ wr pdnh wklqjv pruh lqwhuhvw0

lqj/ zh dvvxph wkurxjkrxw wkdw wkh glvfrxqw idfwru lv wrr orz iru rzqhuv wr vxssruw wkh

mrlqw prqrsro| frooxvlyh djuhhphqw lq vxejdph0shuihfw htxloleulxp1

515 Ilqdqfldo pdunhw

Zh dvvxph wkh iroorzlqj1

41 Wkh vwrfn pdunhw lv shuihfwo| lqiruphg/ udwlrqdo/ dqg vnloohg lq jdph wkhru|= lw ixoo|

xqghuvwdqgv htxloleuld vhohfwhg lq wkh surgxfw pdunhw1

51 Wkh ydoxh ri d �up +ri lwv vkduhv, lq rqh shulrg ghshqgv srvlwlyho| xsrq wkh glv0

frxqwhg sur�w vwuhdp lw lv h{shfwhg wr jhqhudwh dqg rq wkh uhdol}hg sur�wv zklfk

8Lq Vhfwlrq 918 dqg Dsshqgl{ 5 zh vkrz wkdw wkh fkrlfh ri pruh vrsklvwlfdwhg vwudwhjlhv +h1j1 �qlwh

ohqjwk/ �rswlpdo/� ru uhqhjrwldwlrq0surri sxqlvkphqw vwudwhjlhv, grhv qrw d�hfw rxu frqfoxvlrqv1 Dovr/ dw

wkh frvw ri d pruh fxpehuvrph h{srvlwlrq wkh uhvxowv fdq hdvlo| eh h{whqghg wr hqfrpsdvv qrq0vwdwlrqdu|

frooxvlyh djuhhphqwv1

8



kdyh qrw |hw ehhq glvwulexwhg dv glylghqgv +zh dvvxph qr sk|vlfdo dvvhwv wr vlpsoli|

h{srvlwlrq,1

61 Dw wkh hqg ri hdfk shulrg uhdol}hg sur�wv duh sdlg rxw wr vkduhkroghuv dv glylghqgv

+exw vhh Vhfwlrq 814,1

Xqghu wkhvh dvvxpswlrqv wkh sulfh ri rqh vkduh ri �up l/ S |

�
/ dw wkh hqg ri shulrg w

ehiruh shulrg w*v glylghqgv duh sdlg rxw lv

S |

�
@ Y

%
�|

�
.H|

#
"[

�'�

�� �|n�

�

$&
>

zkhuh H| lv wkh h{shfwdwlrq rshudwru dqg Y lv d frqwlqxrxv dqg lqfuhdvlqj ixqfwlrq1

516 Pdqdjhuldo frqwudfwv

Dffruglqj wr Nroh +4<<:,/ prvw frpprq vwrfn0edvhg pdqdjhuldo lqfhqwlyh sodqv duh uho0

dwlyho| oltxlg/ vxfk dv vwrfn rswlrqv zlwk vwrfn dssuhfldwlrq uljkwv +VDUv, ru vkduh0

shuirupdqfh fdvk erqxvhv1 Lq prvw fdvhv wkh h�hfw ri wkhvh lqfhqwlyh sodqv lv ghihuuhg

dqg glvwulexwhg lq wlph/ suredeo| wr uhgxfh wkh pxfk dgyhuwlvhg ulvn ri frvwo| pdqdjhuldo

�vkruw0whuplvp� lq lqyhvwphqw fkrlfhv19 Iru h{dpsoh/ iru vwrfn rswlrqv wkh w|slfdo yhvwlqj

vfkhgxoh lqfoxghv d �zdlw wr h{huflvh� ri 45 prqwkv iru wkh �uvw txduwhu ri wkh dzdug/ diwhu

zklfk wkh uhpdlqghu ri wkh dzdug ehfrphv dydlodeoh lq htxdo lqvwdoophqwv ryhu wkh qh{w

wkuhh |hduv1 Zh zloo irfxv pdlqo| rq wkh surgxfw0pdunhw h�hfwv ri wkhvh pruh frpprq

vwrfn0uhodwhg lqfhqwlyh sodqv1: Zh dvvxph wkh iroorzlqj=

41 Rzqhuv fdq ghohjdwh ghflvlrq srzhu +wr sur�w0pd{lpl}lqj pdqdjhuv ru, wr pdqdjhuv

xqghu revhuydeoh lqfhqwlyh frqwudfwv vxfk wkdw lq hdfk shulrg pdqdjhuv uhfhlyh d

zdjh htxdo wr wkhlu uhvhuydwlrq zdjh � erwk ri zklfk zh qrupdol}h wr }hur zlwkrxw

orvv ri jhqhudolw| � soxv dq lqfhqwlyh sd|phqw olqnhg wr vwrfn sulfh/ vxfk dv vwrfn

rswlrqv ru d fdvk erqxv srvlwlyho| uhodwhg wr vwrfn sulfh1;

51 Pdqdjhuv duh qrw uhtxluhg wr nhhs �upv* vkduhv> wkh lqvwdqw lq zklfk wkh| uhfhlyh

wkhlu frpshqvdwlrq wkh| vhoo wkhlu vkduhv ru rswlrqv lq rughu wr glyhuvli| wkhlu sruw0

irolr1

9Vhh/ h1j1 PF Qdud|dqdq +4<;8,> Mhuhp| Vwhlq +4<;<,> Oxfldq Ehefkxfn dqg Oduv Vwroh +4<<6,> dqg

Mrkq El}mdn hw do1 +4<<6,1
:Uhvwulfwhg vwrfn dzdugv dqg vwrfn rswlrqv sodqv zlwk uhvwulfwlrqv rq uhvdoh2wudqvihu ri wkh vkduhv duh

xvhg e| d plqrulw| ri �upv1 Zh glvfxvv wkh surgxfw0pdunhw h�hfwv ri wkhvh rwkhu lqfhqwlyhv lq Vhfwlrq 915

+pdqdjhuldo rzqhuvkls,1
;Dowhuqdwlyho|/ zh frxog kdyh iroorzhg Ihuvkwpdq dqg Mxgg +4<;:, dqg Uhlwpdq +4<<6, lq frpsohwho|

devwudfwlqj iurp wkh lvvxh ri pdqdjhuv* lqglylgxdo udwlrqdolw| frqvwudlqw e| dvvxplqj wkdw pdqdjhuv* �qdo

frpshqvdwlrq lv vrph ixqfwlrq �E`nsE� ��c zkhuh` lv d zdjh frpsrqhqw dqg s dq lqfhqwlyh frpsrqhqw

ixqfwlrq ri vwrfn sulfh1 Wkh sdudphwhu � fdq eh iuhho| vhw wr uh hfw frqglwlrqv rq pdqdjhuv* oderu pdunhw/

dv pdqdjhuldo ehkdylru lv gulyhq e| wkh pdujlqdo lqfhqwlyh frpsrqhqw sE� � rqo|1 Wkh wzr dvvxpswlrqv

duh ixoo| htxlydohqw= wkh| ohdg wr lghqwlfdo uhvxowv dqg wkh| erwk vlpsoli| h{srvlwlrq e| doorzlqj xv wr irfxv

h{foxvlyho| rq wkh lqfhqwlyh sduw ri wkh frpshqvdwlrq1

9



61 Lq shulrgv lq zklfk wkh pdqdjhu kdv qr zd| ri jdlqlqj iurp wkh vwrfn0edvhg sduw ri

wkh frpshqvdwlrq/ kh lv lqgl�huhqw derxw dydlodeoh dfwlrqv vlqfh wkh| doo ohdg wr wkh

vdph zdjh1 Zh dgrsw wkh vwdqgdug dvvxpswlrq wkdw lq vxfk fdvhv pdqdjhuv fkrrvh

wkh dfwlrq wkdw pd{lpl}hv wkh rzqhu*v remhfwlyh ixqfwlrq1

71 Wr vnls vwudljkwiruzdug frpsdulvrqv ehwzhhq gluhfw frvw +pdqdjhuv* frpshqvdwlrq,

dqg ehqh�wv +kljkhu frooxvlyh sur�wv, ri ghohjdwlrq/ zh dvvxph wkdw pdqdjhuv* uhvhu0

ydwlrq zdjh lv vpdoohu wkdq ru htxdo wr rzqhuv* glvxwlolw| ri uxqqlqj wkh �up shu0

vrqdoo|1

517 Xvhixo ehqfkpdunv

Jlyhq wkh frpprq glvfrxqw idfwru/ dq| frooxvlyh djuhhphqw D lv vxvwdlqdeoh lq vxejdph0

shuihfw htxloleulxp e| rzqhuv ru sur�w0pd{lpl}lqj pdqdjhuv dv orqj dv glvfrxqwhg h{0

shfwhg sur�wv iurp vwlfnlqj wr wkh djuhhphqw h{fhhg h{shfwhg sur�wv iurp ghyldwlqj/ wkdw

lv/
��
�

4� �
� e�

�

�
.

���
�

4� �
= +4,

Ohw D ghqrwh wkh �prvw frooxvlyh� v|pphwulf djuhhphqw wkdw rzqhuv ru sur�w0pd{lpl}lqj

pdqdjhuv fdq vxssruw dw wkh jlyhq glvfrxqw idfwru/ wkh rqh zklfk pdnhv +4, krog dv dq

htxdolw|1 Zh dvvxphg wkdw rzqhuv fdqqrw vxssruw wkh mrlqw prqrsro| frooxvlyh htxlole0

ulxp/ vr wkdw ��
�
? ��

�
1 Dowhuqdwlyho|/ rqh fdq uhskudvh +4, lq whupv ri wkh plqlpxp ohyho

ri wkh glvfrxqw idfwru �� dw zklfk rzqhuv ru sur�w0pd{lpl}lqj pdqdjhuv fdq vxssruw d

jlyhq djuhhphqw D/ wkdw lv/

� � �
�
@

e�
�

� � ��
�

e�
�

� � ��
�

= +4�,

Lw lv xvhixo wr vwdwh d vlpsoh ohppd=

Ohppd 4 Wkh Frxuqrw0Qdvk htxloleulxp rxwfrph +wkh htxloleulxp rxwfrph ri wkh vwdjh

jdph sod|hg e| rzqhuv ru sur�w0pd{lpl}lqj pdqdjhuv, lv dovr d Qdvk htxloleulxp rxwfrph

ri wkh vwdjh jdph sod|hg e| pdqdjhuv xqghu lqfhqwlyh frqwudfwv srvlwlyho| uhodwhg wr vwrfn

sulfh1

Wkh vwdwhphqw iroorzv vwudljkwiruzdugo| iurp wkh dvvxpswlrqv1 Lq wkh vwdwlf lqwhudf0

wlrq/ li doo rwkhu pdqdjhuv fkrrvh wkh Frxuqrw0Qdvk surgxfwlrq ohyho wkhq d pdqdjhu sdlg

dv d ixqfwlrq ri vwrfn sulfh fdqqrw jdlq e| fkrrvlqj d gl�huhqw surgxfwlrq ohyho= dq| rwkhu

fkrlfh zloo uhgxfh wkh �up*v sur�wv/ wkh vwrfn sulfh/ dqg wkhuhiruh wkh pdqdjhu*v frpshq0

vdwlrq1 Wklv ohppd pdnhv vxuh wkdw wkh uhyhuvlrq wr wkh vwdwlf Frxuqrw0Qdvk htxloleulxp

uhpdlqv d fuhgleoh sxqlvkphqw vwudwhj| zkhq pdqdjhuv xqghu vwrfn0edvhg frpshqvdwlrq

duh uxqqlqj wkh �upv/ dqg doorzv xv wr vwxg| wkh h�hfwv ri wkhvh lqfhqwlyhv rq �upv* delolw|

wr frooxgh e| soxjjlqj pdqdjhuv* frpshqvdwlrq ixqfwlrq lqwr frqglwlrq +4,1

:



6 Vwrfn0uhodwhg frpshqvdwlrq/ h{shfwdwlrqv/ dqg frooxvlrq

614 Wkh jhqhudo fdvh

Frqvlghu wkh iroorzlqj fodvv ri pdqdjhuldo lqfhqwlyh frqwudfwv olqnhg wr vwrfn sulfh=

Gh�qlwlrq 4 Lqfhqwlyh frqwudfwv fodvv D +LFD,= Lq hdfk shulrg w wkh pdqdjhu ri

�up l uhfhlyhv d frpshqvdwlrq srvlwlyho| uhodwhg wr wkh vwrfn sulfh i�+S |

�
, � zkhuh i� lv

dq| prqrwrqh dqg vwulfwo| lqfuhdvlqj ixqfwlrq � ehiruh shulrg w sur�wv duh sdlg rxw dv

glylghqgv1

Ehfdxvh xqghu LFD0w|sh frqwudfwv pdqdjhuv jhw sdlg ehiruh wkh glvwulexwlrq ri gly0

lghqgv/ wkh ydoxh ri d vkduh dw wkh wlph zkhq wkh| uhfhlyh wkhlu frpshqvdwlrq lv dv lq

wkh h{dpsoh lq Vhfwlrq 5151 Wkhq/ wkh lqfhqwlyh frpsdwlelolw| frqglwlrq iru d vwdwlrqdu|

frooxvlyh djuhhphqw D wr eh vxssruwdeoh e| wkh pdqdjhu ri �up l xqghu d frpshqvdwlrq

sdfndjh ri wkh LFD w|sh lv
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zkhuh wkh lqhtxdolw| lv vwulfw ehfdxvh ri dvvxpswlrq 6 lq Vhfwlrq 5161 Zh fdq qrz vwdwh

wkh �uvw uhvxow1

Sursrvlwlrq 4 Vxssrvh �upv duh ohg e| pdqdjhuv xqghu lqfhqwlyh frqwudfwv lq wkh fodvv

LFD1 Wkhq/ wkh plqlpxp glvfrxqw idfwru dw zklfk dq| frooxvlyh djuhhphqw fdq eh vxssruwhg

lq vxejdph0shuihfw htxloleulxp lv vwulfwo| orzhu wkdq zkhq �upv duh ohg e| rzqhuv ru sur�w0

pd{lpl}lqj pdqdjhuv1 Frqyhuvho|/ iru d jlyhq glvfrxqw idfwru pruh sur�wdeoh frooxvlyh

djuhhphqwv ehfrph vxssruwdeoh zkhq �upv duh ohg e| pdqdjhuv xqghu lqfhqwlyh frqwudfwv

lq wkh fodvv LFD1

Wkh lqwxlwlrq ehklqg wklv uhvxow lv wkh iroorzlqj1 Wkh vkruw0uxq lqfhqwlyh wr ghyldwh

iurp dq| frooxvlyh djuhhphqw lv orzhu iru d pdqdjhu xqghu dq LFD0w|sh frqwudfw wkdq iru

d sur�w0pd{lpl}lqj rqh ehfdxvh wkh ydoxh ri wkh vkduhv ri d �up wkdw ghyldwhv iurp d

frooxvlyh djuhhphqw grhv qrw lqfuhdvh dv pxfk dv vkruw0uxq sur�wv lq wkh shulrg lq zklfk

wkh ghyldwlrq rffxuv1 Wklv lv ehfdxvh/ dv qrwhg e| Kropvwuùp dqg Wluroh +4<<6,/ wkh vwrfn

sulfh frqwdlqv pruh lqirupdwlrq wkdq dffrxqwlqj sur�wv/ dqg lq wkh fdvh ri d ghyldwlrq wkh

dgglwlrqdo lqirupdwlrq lv derxw wkh iruwkfrplqj sxqlvkphqw skdvh/ wkdw lv/ edg qhzv1 Wkh

vwrfn pdunhw iruhfdvwv wkdw wkh ghyldwlrq zloo eh iroorzhg e| d surgxfwlrq zdu ohdglqj wr d

shulrg ri orz sur�wv dqg dgmxvwv �upv* vwrfn sulfhv dffruglqjo|1 Wkhuhiruh d qhjdwlyh h�hfw

ri wkh sxqlvkphqw skdvh rffxuv rq +ghyldwlqj dqg qrq0ghyldwlqj, pdqdjhuv* frpshqvdwlrq

douhdg| lq wkh vdph shulrg lq zklfk wkh ghyldwlrq rffxuv1 Lq dgglwlrq/ h{shfwhg vwrfn sulfh

dqg uhodwhg erqxvhv lq wkh shulrgv wkdw iroorz wkh ghyldwlrq duh orz ehfdxvh jdlqv iurp

ghyldwlrq duh glvwulexwhg dqg shu0shulrg sur�wv duh ghsuhvvhg e| wkh sxqlvkphqw skdvh1

Wkhvh h�hfwv pdnh pdqdjhuv xqghu vwrfn0uhodwhg frpshqvdwlrq pruh surqh wr frooxgh wkdq

rzqhuv ru sur�w0pd{lpl}lqj pdqdjhuv1

;



615 Vwrfn rswlrqv

Wr pdnh rxu uhvxow pruh frqfuhwh/ zh frqvlghu wkh fdvh ri wkh prvw srsxodu w|sh ri

pdqdjhuldo lqfhqwlyhv uhodwhg wr vwrfn sulfh/ qdpho| vwrfn rswlrq sodqv1 Dovr/ vwrfn rswlrqv

duh qrw vwulfwo| lqfuhdvlqj ixqfwlrqv ri wkh vwrfn0sulfh/ vlqfh iru doo vwulnh sulfhv deryh wkh

vwrfn sulfh wkh ydoxh ri wkh rswlrq lv frqvwdqw dqg htxdo wr }hur1 Wkhuhiruh zh frxog qrw

vlpso| dsso| Sursrvlwlrq 4 wr wklv fdvh1

Gh�qlwlrq 5 Lqfhqwlyh frqwudfwv fodvv D� +LFD� ,= Lq hdfk shulrg w wkh pdqdjhu

uhfhlyhv wkh uljkw wr ex| d qxpehu �� ri vkduhv dw d suhghwhuplqhg sulfh S
�
> erwk ri zklfk

duh frqvwdqw dfurvv wlph shulrgv/ ehiruh shulrg w sur�wv duh sdlg rxw dv glylghqgv1

Djdlq/ ehfdxvh xqghu wkhvh frqwudfwv pdqdjhuv jhw sdlg ehiruh wkh glvwulexwlrq ri

glylghqgv/ wkh ydoxh ri d vkduh dw wkh wlph zkhq wkh| fdq fdvk wkhlu vwrfn rswlrqv lqfoxghv

wkdw shulrg*v sur�wv1 Wkhq wkh lqfhqwlyh frpsdwlelolw| frqglwlrq iru d vwdwlrqdu| frooxvlyh

djuhhphqw D wr eh vxssruwdeoh e| wkh pdqdjhu ri �up l xqghu d frpshqvdwlrq sdfndjh

ri wkh LFD� w|sh lv
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zkhuh wkh lqhtxdolw| lv vwulfw ehfdxvh ri dvvxpswlrq 6 lq Vhfwlrq 5161 Lq hdfk shulrg wkh

vwrfn rswlrqv duh �lq wkh prqh|� +ydoxdeoh, li wkh sulfh ri wkh vkduhv S |

�
dw wkh hqg ri wkh

shulrg lv kljkhu wkdq S
�
1 Wkhq zh fdq vwdwh d uhvxow dqdorjrxv wr Sursrvlwlrq 41

Fruroodu| 4 Vxssrvh �upv duh ohg e| pdqdjhuv xqghu lqfhqwlyh frqwudfwv lq wkh fodvv

LFD� > zlwk S
�
? Y

�
Z
�

�

�3B

�
> ;l= Wkhq/ wkh plqlpxp glvfrxqw idfwru dw zklfk dq| frooxvlyh

djuhhphqw gholyhulqj shu0shulrg sur�wv ��
�

fdq eh vxssruwhg lq vxejdph0shuihfw htxloleulxp

lv vwulfwo| orzhu +dqg/ iru d jlyhq glvfrxqw idfwru/ pruh sur�wdeoh frooxvlyh djuhhphqwv

ehfrph vxssruwdeoh/, wkdq zkhq �upv duh ohg e| rzqhuv ru e| sur�w0pd{lpl}lqj pdqdjhuv1

Djdlq/ wkh lqwxlwlrq lv wkdw wkh vkruw0uxq lqfhqwlyh wr ghyldwh iurp dq| frooxvlyh djuhh0

phqw lv orzhu iru d pdqdjhu xqghu dq LFD� 0w|sh frqwudfw ehfdxvh wkh vwrfn pdunhw

iruhfdvwv wkh surgxfwlrq zdu wkdw iroorzv d ghyldwlrq dqg dgmxvwv �upv* vwrfn sulfh df0

fruglqjo|/ dqwlflsdwlqj wkh qhjdwlyh h�hfwv ri wkh sxqlvkphqw gxulqj wkh vdph shulrg lq

zklfk wkh ghyldwlrq rffxuv1 Rqh fdq dovr vwdwh wkh iroorzlqj fruroodu|1

Fruroodu| 5 Vxssrvh wkh uhshdwhg roljrsro| jdph lv sod|hg e| pdqdjhuv xqghu LFD� 0

w|sh frqwudfwv1 Wkhq/ wkh plqlpxp glvfrxqw idfwruv dw zklfk dq| frooxvlyh djuhhphqw fdq

eh vxssruwhg lq vxejdph0shuihfw htxloleulxp lv lqghshqghqw ri �� dqg lv pd{lpl}hg zkhq

S
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Dv ehiruh/ d fruuhvsrqglqj vwdwhphqw krogv iru wkh prvw sur�wdeoh djuhhphqw vxs0

sruwdeoh dw d jlyhq glvfrxqw idfwru1 Wkh fruroodu| lpsolhv wkdw wkh sur0frooxvlyh h�hfw lv

vwurqjhu zkhq wkh vwulnh sulfh lv vr jhqhurxv wkdw vwrfn rswlrqv duh ydoxdeoh zkdwhyhu fro0

oxvlyh htxloleulxp lv fkrvhq1 Lw lv hdvlhu wr xqghuvwdqg wkh lqwxlwlrq ehklqg wklv frqfoxvlrq

e| orrnlqj dw frqglwlrq +6,1 E| lqfuhdvlqj wkh vwulnh sulfh ryhu S
�
@ Y

�
Z
�

�

�3B

�
rzqhuv

uhgxfh wkh ydoxh ri vwrfn rswlrqv lq shulrgv lq zklfk wkh| duh �lq wkh prqh|/� wkhuhiruh

wkh| uhgxfh pdqdjhuv* h{shfwhg jdlqv iurp frrshudwlrq +OKV ri +6,, dqg rqh0shulrg jdlqv

iurp ghyldwlrq +�uvw phpehu ri wkh UKV ri +6,,1 Krzhyhu/ pdqdjhuv* sd|r�v iurp wkh

sxqlvkphqw skdvh +vhfrqg phpehu ri wkh UKV ri +6,, duh qrw d�hfwhg e| vxfk d fkdqjh1

Ehfdxvh wkh idoo ri jdlqv iurp frrshudwlrq lv surwudfwhg lq wlph/ lw grplqdwhv wkh idoo ri

rqh0shulrg jdlqv iurp ghyldwlrq/ pdnlqj frooxvlrq kdughu wr vxvwdlq1 Lqvwhdg/ uhgxfwlrqv

ri wkh vwulnh sulfh ehorz S
�
@ Y

�
Z
�

�

�3B

�
lqfuhdvh erwk vlghv ri frqglwlrq +6, dw wkh vdph

udwh dqg ohdyh pdqdjhuv* lqfhqwlyh frqvwudlqw xqd�hfwhg1

7 Ghihuuhg vwrfn0uhodwhg frpshqvdwlrq

714 Wkh jhqhudo fdvh

Frqvlghu qrz d voljkwo| gl�huhqw fodvv ri frqwudfwv/ e| zklfk lq hdfk shulrg pdqdjhuv

uhfhlyh wkhlu vwrfn0uhodwhg erqxvhv rqo| diwhu kdylqj glvwulexwhg wkdw shulrg*v sur�wv dv

glylghqgv1

Gh�qlwlrq 6 Lqfhqwlyh frqwudfw fodvv E +LFE,= Lq hdfk shulrg w wkh pdqdjhu uhfhlyhv

d frpshqvdwlrq srvlwlyho| uhodwhg wr vwrfn sulfh i�+S
|

�
, � zkhuh i� lv dq| prqrwrqh dqg

vwulfwo| lqfuhdvlqj ixqfwlrq � diwhu shulrg w sur�wv duh sdlg rxw dv glylghqgv1

Ehfdxvh pdqdjhuv jhw sdlg diwhu wkh glvwulexwlrq ri glylghqgv/ wkh ydoxh ri wkh vkduhv

zkhq wkh| fdvk wkhlu rswlrqv grhv qrw lqfrusrudwh suhvhqw sur�wv �|

�
1 Zkhq pdqdjhuv

xqghu LFE0w|sh frqwudfw fdvk wkhlu erqxvhv wkh vwrfn sulfh lv wkhuhiruh=

S |

�
@ Y
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Dovr/ frqvlghu vwrfn0uhodwhg lqfhqwlyh sodqv vxfk wkdw pdqdjhuv fdq fdvk wkh erqxvhv

rqo| vrph wlph diwhu kdylqj ohiw wkh �up1 Wklv irup ri frpshqvdwlrq lv riwhq lqwurgxfhg

wr dyrlg pdqdjhuv +zkr pd| eh sodqqlqj wr ohdyh wkh �up, wdnlqj dfwlrqv djdlqvw wkh

orqj0uxq lqwhuhvw ri vkduhkroghuv lq rughu wr lpsuryh wkhlu vkruw0uxq pdunhw ydoxdwlrq/

dqg wr pdlqwdlq dq lqfhqwlyh iru pdqdjhuv forvh wr uhwluhphqw wr zrun kdug1 Wr nhhs

wklqjv vlpsoh zh dvvxph wkdw pdqdjhuv idfh d frqvwdqw shu0shulrg suredelolw| +4� �, ri

ohdylqj wkh �up +ehfdxvh ri d wdnh0ryhu/ vd|/ ru ehfdxvh wkh| �qg d ehwwhu mre,1

Gh�qlwlrq 7 Lqfhqwlyh frqwudfw fodvv F +LFF,= Lq hdfk shulrg wkh pdqdjhu uhfhlyhv

d zdjh/ zklfk zh qrupdol}h wr }hur/ dqg lq wkh shulrg diwhu kh vwrsv zrunlqj iru wkh �up/

vd| � shulrgv diwhu kh vwduwhg/ kh uhfhlyhv dgglwlrqdo frpshqvdwlrq srvlwlyho| uhodwhg wr

vwrfn sulfh +4 . u,�
�
i�+S

�

�
, � zkhuh i� lv dq| prqrwrqh lqfuhdvlqj ixqfwlrq dqg �

�no
@ �=
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Wkhq rqh fdq vwdwh wkh iroorzlqj uhvxow1

Sursrvlwlrq 5 Vxssrvh �upv duh ohg e| pdqdjhuv xqghu lqfhqwlyh frqwudfwv lq wkh fodvv

LFE ru LFF1 Wkhq/ wkh mrlqw prqrsro| frooxvlyh djuhhphqw fdq eh vxssruwhg lq vxejdph0

shuihfw htxloleulxp dw dq| ohyho ri wkh glvfrxqw idfwru1

Wkh lqwxlwlrq ehklqg wkh sursrvlwlrq lv vrphzkdw dqdorjrxv wr wkdw ehklqg Sursr0

vlwlrq 4/ exw khuh wkh phfkdqlvp lv wdnhq dw lwv h{wuhph frqvhtxhqfhv1 Iru d pdqdjhu

xqghu frqwudfwv lq fodvv LFE ru LFF wkhuh lv qr lqfhqwlyh zkdwvrhyhu wr ghyldwh iurp fro0

oxvlrq1 Diwhu vkruw0uxq sur�wv iurp d ghyldwlrq iurp d frooxvlyh djuhhphqw duh sdlg rxw

dv glylghqgv/ wkh sulfh ri wkh vkduhv ri wkh ghyldwlqj �up +dqg wkhuhiruh lwv pdqdjhu*v

frpshqvdwlrq, ghshqgv rqo| rq vwrfn pdunhw h{shfwdwlrqv derxw wkh �up*v ixwxuh suri0

lwdelolw|/ dqg wkhuhiruh lw idoov1 Pdqdjhuv xqghu frqwudfwv lq wkh fodvvhv LFE dqg LFF lqfxu

d qhw orvv zkhq wkh| ghyldwh iurp d frooxvlyh djuhhphqw zlwkrxw hyhu ehlqj deoh wr fdswxuh

dq| ri wkh vkruw0uxq jdlqv iurp ghyldwlqj1<

715 Vwrfn rswlrqv

Frqvlghu qrz vwrfn rswlrq sodqv zlwk ghihuuhg uhdol}dwlrq1

Gh�qlwlrq 8 Lqfhqwlyh frqwudfw fodvv E� +LFE� ,= Lq hdfk shulrg w wkh pdqdjhu

uhfhlyhv wkh uljkw wr ex| d qxpehu �� ri vkduhv dw d suhghwhuplqhg sulfh S
�
> erwk ri zklfk

duh frqvwdqw dfurvv wlph shulrgv/ diwhu shulrg w sur�wv duh sdlg rxw dv glylghqgv1

Ehfdxvh pdqdjhuv jhw sdlg diwhu wkh glvwulexwlrq ri glylghqgv/ wkh ydoxh ri wkh vkduhv

zkhq wkh| fdvk wkhlu vwrfn rswlrqv grhv qrw lqfrusrudwh suhvhqw sur�wv �|

�
1 Dovr/ frqvlghu

vwrfn rswlrq sodqv vxfk wkdw pdqdjhuv fdq h{huflvh wkh rswlrqv rqo| vrph wlph diwhu

uhwluhphqw1 Djdlq/ zh dvvxph wkdw lq hyhu| shulrg wkh pdqdjhu idfhv d frqvwdqw suredelolw|

+4� �, ri ohdylqj wkh �up1

Gh�qlwlrq 9 Lqfhqwlyh frqwudfw fodvv F� +LFF� ,= Lq hdfk shulrg wkh pdqdjhu uh0

fhlyhv d  dw zdjh/ zklfk zh qrupdol}hg wr }hur/ dqg lq wkh shulrg diwhu kh vwrsv zrunlqj

iru wkh �up/ vd| � shulrgv diwhu kh vwduwhg/ wkh pdqdjhu uhfhlyhv d qxpehu ri vwrfn rswlrqv

��+4 . u,� � zkhuh �

�no
@ � � zlwk d vwulnh sulfh S

�
> zlwk �� dqg S

�
frqvwdqw dfurvv wlph

shulrgv1

Wkhq rqh fdq vwdwh zkdw iroorzv1

Fruroodu| 6 Vxssrvh wkh uhshdwhg roljrsro| jdph lv sod|hg e| pdqdjhuv xqghu lqfhqwlyh

frqwudfwv lq wkh fodvv LFE� ru LFF� / zlwk S
�
? Y

�
Z
�

�

�3B

�
> ;l= Wkhq/ wkh mrlqw prqrsro|

frooxvlyh djuhhphqw fdq eh vxssruwhg lq vxejdph0shuihfw htxloleulxp dw dq| ohyho ri wkh

glvfrxqw idfwru1

Wkh lqwxlwlrq ehklqg wklv uhvxow lv ixoo| dqdorjrxv wr wkdw ehklqg Sursrvlwlrq 51

<Qrwh wkdw qrwklqj fkdqjhv li pdqdjhuv xqghu LFF0w|sh frqwudfwv nqrz h{dfwo| zkhq wkh| zloo vwrs

zrunlqj iru wkhlu �upv1 Zkdw lv lpsruwdqw lv wkdw/ diwhu pdqdjhuv kdyh ohiw/ �upv jr rq surgxflqj

vr wkdw vwrfn pdunhw h{shfwdwlrqv derxw ixwxuh �upv* sur�wdelolw| fdq lq xhqfh wkh ohdylqj pdqdjhuv*

frpshqvdwlrq wkurxjk vwrfn sulfhv1
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8 Rq wkh ohqjwk ri pdqdjhuldo frqwudfwv

Lq wkh suhylrxv vhfwlrqv pdqdjhuv zkhuh lpsolflwo| dvvxphg wr kdyh dq lq�qlwh krul}rq/

dv wkh �up1 Dowkrxjk pdqdjhuv gr whqg wr vwd| zlwk rqh �up iru orqj shulrgv/ lq uhdolw|

pdqdjhuldo frqwudfwv duh vhogrp olih0orqj1 Lq wklv vhfwlrq zh zdqw wr vkrz wkdw wkh uh0

vxowv lq wkh suhylrxv vhfwlrqv krog lqghshqghqwo| ri wkh ohqjwk ri wkh h{solflw pdqdjhuldo

frqwudfw1 Wr gr wklv/ zh dvvxph khuh wkdw pdqdjhuldo frqwudfwv odvw d �qlwh qxpehu ri sh0

ulrgv W= Lq wklv fdvh hyhu| W shulrgv rzqhuv pxvw ghflgh zkhwkhu wr uhfrq�up wkh fxuuhqw

pdqdjhu dqg klv lqfhqwlyh frqwudfw ru wr uhsodfh wkhp1 Wklv vlwxdwlrq fdq eh prghoohg dv

d uhshdwhg jdph zkrvh vwdjh jdph lv frpsrvhg ri vhyhudo frqvhfxwlyh vwhsv1 Wr vlpsoli|

h{srvlwlrq zh dvvxph wkdw doo pdqdjhuv* frqwudfwv odvw wkh vdph qxpehu ri shulrgv W dqg

duh vljqhg +dqg h{sluh, vlpxowdqhrxvo|1 Lw zloo ehfrph fohdu ehorz wkdw wkh uhvxowv ri wklv

vhfwlrq duh qrw ghshqghqw rq wkhvh vlpsoli|lqj dvvxpswlrqv1 Wr pdnh wkh prgho wuhdwdeoh

dqg wkh uhvxowv pruh fohdu0fxw/ zh dovr dvvxph wkdw zkhq rzqhuv ru sur�w0pd{lpl}lqj

pdqdjhuv duh lq frqwuro qr frooxvlyh djuhhphqw fdq eh vxssruwhg1

Dvvxpswlrq � = Iru dq| frooxvlyh djuhhphqw D/ lw krogv wkdw � ? �
�
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Wkh vwdjh jdph ri wkh roljrsro| vxshujdph zloo qrz eh frpsrvhg ri W .4 vwhsv1 Wkh

wlplqj ri d vwdjh jdph ehjlqqlqj lq d shulrg w zloo eh dv iroorzv1

Vwdjh jdph w

� Vwhs 4=Rzqhuv fkrrvh zkhwkhu wr ghohjdwh frqwuro dqg pdqdjhuv* lqfhqwlyh frqwudfwv1

� Vwhsv 5 wr W .4 = Doo sod|huv revhuyh wkh rxwfrph ri wkh suhylrxv vwhs/ wkhq sod|huv

lq frqwuro fkrrvh rxwsxw ohyhov1

Lq rwkhu zrugv/ lq Vwhs 4 ri hdfk vwdjh jdph hdfk ri wkh rzqhuv vlpxowdqhrxvo| ghflghv

zkhwkhu wr ghohjdwh ru uhfrq�up frqwuro wr d pdqdjhu/ dqg li kh grhv lw kh dovr fkrrvhv

wkh pdqdjhu*v lqfhqwlyh frqwudfw iru wkh W iroorzlqj shulrgv1 Li ghohjdwlrq rffxuv lq Vwhs

4/ wkhq vwduwlqj iurp Vwhs 5 wkh pdqdjhu fkrrvhv rxwsxw lq W frqvhfxwlyh vwdwlf Frxuqrw

pdunhw lqwhudfwlrqv> rwkhuzlvh/ wkh rzqhu grhv lw1 Wklv phdqv wkdw d qhz vwdjh jdph zloo

rqo| ehjlq hyhu| W . 4 shulrgv1

Zh fdq qrz vwdwh wkh iroorzlqj uhvxow1

Sursrvlwlrq 6 Dq| frooxvlyh djuhhphqw vxssruwdeoh lq vxejdph0shuihfw htxloleulxp e|

pdqdjhuv xqghu olih0orqj vwrfn0uhodwhg lqfhqwlyh frqwudfwv fdq eh vxssruwhg lq htxloleulxp

e| pdqdjhuv xqghu vwrfn0uhodwhg lqfhqwlyh frqwudfwv ri dq| �qlwh ohqjwk W=

Wkdw lv/ wkh sur0frooxvlyh h�hfwv olqnhg wr vwrfn0pdunhw h{shfwdwlrqv dqg ghihuuhg

lqfhqwlyhv lghqwl�hg lq Vhfwlrqv 6 dqg 7 dsso| lqghshqghqwo| ri wkh ohqjwk ri pdqdjhuldo

frqwudfwv1 Wklv lv ehfdxvh/ hyhq zkhq h{solflw pdqdjhuldo frqwudfwv odvw d �qlwh qxpehu

ri shulrgv/ rzqhuv dqg pdqdjhuv duh iuhh wr djuhh rq lpsolflw hpsor|phqw frqwudfwv zlwk
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hdfk rwkhu/ zklfk duh orqj0whup e| gh�qlwlrq +Ehqwoh| PdfOhrg dqg Mdphv Pdofrpvrq/

4<;<> Oruqh Fduplfkdho/ 4<;<,1 Rq wkh vlgh ri pdqdjhuv/ wkh qhjdwlyh h�hfwv ri vwrfn0

edvhg lqfhqwlyhv rq vkruw0uxq jdlqv iurp ghyldwlrqv kljkoljkwhg lq Vhfwlrqv 6 dqg 7 uhpdlq

zkhq pdqdjhuldo frqwudfwv duh vkruw0whup1 Uhjduglqj rzqhuv/ wkh| kdyh qr lqfhqwlyh wr

uhqhjh rq lpsolflw frqwudfwv wkdw ohdg wkhlu pdqdjhu wr vxvwdlq frooxvlrq/ vlqfh fkdqjhv ri

pdqdjhphqw ru lqfhqwlyhv duh revhuydeoh dqg rwkhu �upv* pdqdjhuv fdq uhdfw ehiruh dq|

vkruw0uxq jdlq iurp ghyldwlrq fdq eh uhdol}hg1 Wklv lv dovr zk| wkh sursrvlwlrq fdq hdvlo|

eh suryhg wr krog zkhq h{solflw frqwudfwv duh qrw vljqhg +gr qrw h{sluh, vlpxowdqhrxvo|

ru kdyh gl�huhqw gxudwlrq1

Qrwh wkdw wkh frqyhuvh ri wkh sursrvlwlrq lv qrw wuxh1 Lq idfw/ wkh lqfhqwlyh frpsdw0

lelolw| frqglwlrqv iru wkh vhoi0hqiruflqj lpsolflw frqwudfwv wkdw uhsolfdwh wkh uhvxowv lq wkh

suhylrxv vhfwlrqv zlwk vkruw0whup h{solflw pdqdjhuldo frqwudfwv fdq eh ohvv vwulqjhqw wkdq

wkh lqfhqwlyh frpsdwlelolw| frqglwlrqv zlwk orqj0whup h{solflw frqwudfwv1 Pruh irupdoo|=

Fruroodu| 7 Li pdqdjhuv kdyh vwrfn0uhodwhg lqfhqwlyhv lq wkh fodvv LFD ru lq wkh fodvv

LFD� zlwk S
�
? Y

�
Z
�

�

�3B

�
;l> wkhq wkh vkruwhu lv wkh ohqjwk W ri wkh h{solflw pdqdjhuldo

frqwudfwv/ wkh vpdoohu lv wkh glvfrxqw idfwru dw zklfk dq| frooxvlyh djuhhphqw fdq eh vxs0

sruwhg +dqg/ iru d jlyhq glvfrxqw idfwru/ pruh sur�wdeoh djuhhphqwv ehfrph vxvwdlqdeoh,

lq vxejdph0shuihfw htxloleulxp lq wkh ghohjdwlrq vxshujdph1

Djdlq/ rzqhuv kdyh qr lqfhqwlyhv wr uhqhjh rq wkh lpsolflw pdqdjhuldo frqwudfwv/ zkloh

wkh qhjdwlyh h�hfw ri vwrfn0edvhg lqfhqwlyhv rq pdqdjhuv* vkruw0uxq jdlqv iurp ghyldwlrqv

kljkoljkwhg lq Vhfwlrqv 6 grhv qrw ghshqg rq wkh ohqjwk ri h{solflw pdqdjhuldo frqwudfwv1

Pruhryhu/ zlwk vkruw0whup frqwudfwv dw wkh hqg ri wkh vwdjh lq zklfk d pdqdjhu ghyldwhv

kh lv �uhg dqg nhsw dw klv uhvhuydwlrq zdjh iruhyhu1 Wkh wkuhdw ri whuplqdwlrq/ zlwk wkh

orvv ri ixwxuh vwrfn0uhodwhg erqxvhv lw lpsolhv/ kdv dq dgglwlrqdo sur0frooxvlyh h�hfw wkdw

dggv wr wkdw lghqwl�hg lq Vhfwlrq 61 Ehfdxvh whuplqdwlrq lv forvhu lq wlph wkh vkruwhu lv wkh

ohqjwk ri h{solflw pdqdjhuldo frqwudfwv/ wkh vpdoohu lv W wkh vwurqjhu lv wkh sur0frooxvlyh

h�hfw1

9 H{whqvlrqv dqg glvfxvvlrq

914 Dowhuqdwlyh vshfl�fdwlrqv ri wkh prgho

91414 Glylghqg srolf|

Wkh sur0frooxvlyh h�hfwv lghqwl�hg lq Vhfwlrqv 6 dqg 7 duh gulyhq e| wkh idfw wkdw wkh

vwrfn0edvhg lqfhqwlyhv duh sdlg wr pdqdjhuv lq vhyhudo frqvhfxwlyh shulrgv +LFD/ LFE, ru

duh ghihuuhg +LFE/ LFF,/ dqg e| dvvxpswlrq 6 lq Vhfwlrq 515 e| zklfk doo uhdol}hg sur�wv

duh sdlg rxw dv glylghqgv +vr wkdw wkh vwrfn sulfh dw wlph w ghshqgv prvwo| +ru rqo|, rq

pdunhw h{shfwdwlrqv derxw �upv* sur�wdelolw| lq shulrgv diwhu w,=Zkloh wkh wlph vwuxfwxuh

ri vwrfn0uhodwhg lqfhqwlyhv lq rxu prgho uh hfwv wkh hylghqfh rq prvw frpprq uhdo0zruog

duudqjhphqwv +Nroh/ 4<<:,/ wkh dvvxpswlrq wkdw doo sur�wv duh glvwulexwhg dv glylghqgv

lv h{wuhph> lw kdv ehhq pdgh wr vlpsoli| h{srvlwlrq dqg pdnh uhvxowv pruh fohdu0fxw1 Lq
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idfw/ wklv odvw dvvxpswlrq lv qrw qhfhvvdu| iru dq| ri wkh sur0frooxvlyh h�hfwv ri vwrfn0edvhg

frpshqvdwlrq lghqwl�hg deryh1 Lw lv hdv| wr fkhfn wkdw dqdorjrxv uhvxowv rewdlq dv orqj

dv vrph sur�wv duh sdlg rxw dv glylghqgv vrphwlphv +rqfh lv hqrxjk, diwhu d ghyldwlrq

rffxuv1 Lq d shuihfw lqirupdwlrq zruog sur�wv glvwulexwhg lq sdvw shulrgv +glvwulexwhg

jdlqv iurp ghyldwlrq, gr qrw hqwhu wkh suhvhqw �up*v ydoxh/ wkhuhiruh ixwxuh sur�wv kdyh

d uhodwlyho| odujhu zhljkw wkdq sdvw sur�wv lq wkh ghwhuplqdwlrq ri d �up*v suhvhqw vwrfn

sulfh1 Wklv lv hqrxjk iru vwrfn0uhodwhg lqfhqwlyhv wr eh sur0frooxvlyh= e| vxevwlwxwlqj lq

frqglwlrqv +5, dqg +6, rqh fdq lpphgldwho| vhh wkdw wkh rqo| fdvh lq zklfk wkh ehkdylru ri

pdqdjhuv xqghu vwrfn0edvhg lqfhqwlyhv fruuhvsrqgv wr wkdw ri sur�w0pd{lpl}lqj pdqdjhuv

ru rzqhuv/ vr wkdw wkh sur0frooxvlyh h�hfwv glvdsshdu/ lv zkhq �upv qhyhu sd| rxw dq|

glylghqg dqg lqyhvwruv ydoxh d �up*v uhwdlqhg sur�wv dv pxfk dv glvwulexwhg rqhv1 Erwk

wkhvh frqglwlrqv duh jhqhudoo| qrw phw lq uhdolw|= prvw �upv gr sd| rxw glylghqgv/ dqg

dq| dqqrxqfhphqw ri glylghqg fxwv jhqhudwhv vwurqj qhjdwlyh vwrfn0sulfh uhdfwlrqv +h1j1

Iudqnolq Doohq dqg Urql Plfkdho|/ 4<<8,1 Ri frxuvh/ wkh ohvv glylghqgv duh sdlg rxw/ wkh

forvhu duh pdqdjhuv* dqg rzqhuv* remhfwlyhv/ dqg wkh zhdnhu duh wkh sur0frooxvlyh h�hfwv

ri vwrfn0uhodwhg frpshqvdwlrq1

91415 Pdunhw vwuxfwxuh

Wkh uhvxowv deryh duh urexvw wr fkdqjhv lq prghoolqj dvvxpswlrqv derxw pdunhw vwuxf0

wxuh1 Lw lv vwudljkwiruzdug wr fkhfn wkdw wkh| dsso| wr uhshdwhg roljrsrolhv rwkhu wkdq wkh

Frxuqrw w|sh1 Doo uhvxowv dqg surriv duh vwdwhg xvlqj rqo| sur�w vwuhdpv �
�

�
> �

�

�
> e�

�

� >

hwf1/ zlwk qr gluhfw uhihuhqfh wr wkh vshfl�f vwudwhjlf yduldeohv xvhg lq wkh surgxfw pdunhw1

Zh fdq uhlqwhusuhw wkh sur�w vwuhdp dv ghulylqj iurp dq| rwkhu uhshdwhg roljrsro| +iru

h{dpsoh/ vhwwlqj �
�

�
@ 3 lq wkh fdvh ri krprjhqhrxv jrrg Ehuwudqg frpshwlwlrq,/ dqg

qrwh wkdw doo surriv frqwlqxh wr krog1

915 Sur�w vkdulqj dqg pdqdjhuldo rzqhuvkls

Zh kdyh irfxvhg rq oltxlg lqfhqwlyhv uhodwhg wr vwrfn sulfh1 Zkdw li zh doorz rzqhuv

wr fkrrvh pdqdjhuldo frqwudfwv wkdw dovr lqfrusrudwh d sur�w0vkdulqj frpsrqhqw ru d

uhtxluhphqw wr uhwdlq iru d plqlpxp qxpehu ri shulrgv �up*v vkduhv uhfhlyhg dv d erqxvB

Lqfhqwlyh frqwudfwv ri wkh fodvvhv LFD/ LFE/ dqg LFF/ zkhwkhu frqwlqxrxv ru glvfrq0

wlqxrxv/ pdnh pdqdjhuv pruh surqh wr frooxgh wkdq rzqhuv1 Lw lv vwudljkwiruzdug wr fkhfn

wkdw dq| dgglwlrqdo sur�w0vkdulqj frpsrqhqw ohdgv pdqdjhuv wr ehkdyh pruh olnh rzqhuv>

lw gloxwhv wkh sur0frooxvlyh frpplwphqw h�hfw ri vwrfn0edvhg lqfhqwlyhv zlwkrxw eulqjlqj

dq| frxqwhuydlolqj ehqh�w1 Ehfdxvh ri wklv/ lw lv hdv| wr vkrz wkdw lq rxu prgho wkh fkrlfh

wr kdyh d sur�w0vkdulqj lqfhqwlyh frpsrqhqw ehvlghv vwrfn0uhodwhg lqfhqwlyhv lv dozd|v

grplqdwhg +vhh wkh vhfwlrq �Sur�w Vkdulqj� lq wkh dsshqgl{,=

Dqdorjrxv uhdvrqlqj dssolhv zkhq pdqdjhuv duh uhtxluhg wr nhhs lq wkhlu sruwirolrv wkh

vkduhv wkh| jhw dv erqxvhv iru d plqlpxp dprxqw ri wlph +dv lq �vwrfn0rzqhuvkls sodqv�,1

Li pdqdjhuv xqghu frqwudfwv lq wkh fodvvhv LFD ru LFE nhhs wkh vkduhv wkh| uhfhlyh hdfk

shulrg/ wkh| zloo lq wlph rzq dq lqfuhdvlqj iudfwlrq ri wkh �up1 Wklv ohdgv wkhp wr uhfhlyh

d odujhu dqg odujhu vkduh ri wkh sur�wv uhdol}hg lq hdfk shulrg dv glylghqgv/ zlwk dq h�hfw
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rq surgxfw0pdunhw ehkdylru lghqwlfdo wr wkdw ri d sur�w0vkdulqj frpsrqhqw lqfuhdvlqj lq

wlph lq wkh frpshqvdwlrq sdfndjh1 Wkh pruh vkduhv wkh pdqdjhu rzqv/ wkh pruh glylghqgv

kh jhwv/ wkh pruh kh ehkdyhv olnh dq rzqhu/ wkh vpdoohu lv wkh vhw ri frooxvlyh djuhhphqwv

kh lv zloolqj wr vxssruw/ dqg wkh kljkhu lv wkh plqlpxp glvfrxqw udwh dw zklfk kh lv zloolqj

wr vwlfn wr dq| jlyhq frooxvlyh djuhhphqw1 Vxppdul}lqj=

Uhpdun 4 Sur�w0vkdulqj lqfhqwlyhv/ uhvwulfwlrqv rq wkh uhvdoh ru wudqvihu ri �up vkduhv

uhfhlyhg dv erqxv/ dqg/ pruh jhqhudoo|/ pdqdjhuldo rzqhuvkls gloxwh wkh sur0frooxvlyh hi0

ihfwv ri vwrfn0uhodwhg frpshqvdwlrq sodqv1

916 Lqfhqwlyhv olqnhg wr vdohv

Lq rxu roljrsro| vxshujdph rzqhuv fdq hqirufh wdflw djuhhphqwv wr uhvwulfw rxwsxw1 Ehfdxvh

lq frooxvlyh htxloleuld rxwsxw lv jlyhq e| wkh wdflw djuhhphqw/ frooxglqj rzqhuv fdqqrw jdlq

vwudwhjlf dgydqwdjhv +vxfk dv uhgxfwlrqv lq frpshwlqj �upv* rxwsxw, e| ghohjdwlqj frqwuro

wr pdqdjhuv xqghu djjuhvvlyh IMV0w|sh lqfhqwlyhv olqnhg wr vdohv uhyhqxh1 Lqfhqwlyhv olqnhg

wr vdohv/ wkrxjk/ pd| vwloo sod| d uroh vlqfh wkh| pd| d�hfw rzqhuv* jdlqv iurp ghyldwlrqv

dqg sd|r�v lq wkh sxqlvkphqw skdvh1

Frqvlghu wkh fdvh dqdo|}hg lq Vhfwlrq 814/ zlwk h{solflw pdqdjhuldo frqwudfwv ri dq|

wlph0ohqjwk W> dqg vxssrvh rzqhuv fdq dovr fkrrvh IMV0w|sh lqfhqwlyh vfkhphv olqhdu lq

sur�wv dqg vdohv1 Wkhq/ lq vwhs 4 ri dq| vwdjh jdph dq rzqhu zkr h{shfwv rwkhu rzqhuv

wr fkrrvh sur0frooxvlyh vwrfn0edvhg pdqdjhuldo lqfhqwlyhv pd| zlvk wr ghyldwh e| fkrrvlqj

dq djjuhvvlyh IMV0w|sh pdqdjhuldo frqwudfw lqfuhdvlqj zlwk vdohv1 Lq wkh uhpdlqghu ri

wkh vxshujdph frooxvlrq zrxog qrw eh vxvwdlqhg/ exw wkh ghyldwlqj rzqhu zrxog hqmr|

Vwdfnhoehuj sur�wv �7
�
iru wkh �uvw W shulrgv diwhu wkh ghyldwlrq/ dqg ri frxuvh �7

�
A ��

�
1

Qrupdoo| lw krogv wkdw �7
�
? ��

�
>
43 wkhuhiruh li rzqhuv h{shfw rwkhu rzqhuv wr vwlfn wr

d vwudwhj| sur�oh suhvfulelqj wkh xvh ri vwrfn0uhodwhg lqfhqwlyhv wkdw ohdg pdqdjhuv wr

vxssruw wkh mrlqw prqrsro| djuhhphqw/ wkh| zrxog orvh vwulfwo| e| ghyldwlqj dqg fkrrvlqj

djjuhvvlyh IMV0w|sh lqfhqwlyhv/ zkdwhyhu W dqg � duh1 Pruh jhqhudoo| +zkhwkhu �7
�
lv A> @>

ru ? wkdq ��
�
,/ hyhq zkhq rzqhuv fdq fkrrvh IMV0w|sh lqfhqwlyh vfkhphv/ dq| djuhhphqw

wr ghohjdwh frqwuro wr pdqdjhuv xqghu vwrfn0uhodwhg lqfhqwlyhv ohdglqj wr d frooxvlyh pdunhw

sulfh zlwk shu0shulrg sur�wv ��
�
uhpdlqv vxssruwdeoh dv orqj dv ��

�
A +4��A ,�7

�
.�A �8a7

�
>

zkhuh �8a7
�

ghqrwhv sur�wv dw Qdvk htxloleulxp ri wkh IMV ghohjdwlrq jdph dqg �8a7
�

?

��
�
144 Ri frxuvh/ wklv lv vr ehfdxvh dw wkh hqg ri wkh vwdjh jdph lq zklfk wkh rzqhu ghyldwhv/

W shulrgv diwhu wkh ghyldwlrq/ rwkhu rzqhuv fdq uhdfw dqg dovr rswlpdoo| fkrrvh IMV0w|sh

lqfhqwlyhv1 Wkhuhiruh/ dq rzqhu*v xqlodwhudo ghyldwlrq lv qrw sur�wdeoh dqg frooxvlrq lv

vxssruwdeoh dv orqj dv
�
�

�

4� �
A

+4� �A ,

4� �
�
7

�
.

�A

4� �
�
8a7

�
=

43Zh duh qrw dzduh ri dq| jhqhudo vwxg| rq wkh uhodwlrq ehwzhhq Vwdfnhoehuj sur�wv dqg sur�wv dw

wkh v|pphwulf mrlqw prqrsro| djuhhphqw/ exw lq wkh vlpsoh h{dpsohv zh zrunhg rxw zh dozd|v rewdlqhg

Z
7

� 	 Z
�

� �

44Lw lv Z8a7� 	 Z
�

� ehfdxvh zlwk txdqwlw| frpshwlwlrq/ dwwhpswv wr jdlq d vwudwhjlf dgydqwdjh wkurxjk

suhfrpplwphqw r�vhw rqh dqrwkhu +h1j1 Ihuvkwpdqq dqg Mxgg/ 4<;:> Vnolydv/ 4<;:,1
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Qrwh wkdw iru vpdoo hqrxjk W wklv frqglwlrq zloo eh vdwlv�hg hyhq iru ohvv sur�wdeoh djuhh0

phqwv/ vlqfh wkh rzqhuv* srvlwlyh vkruw0uxq jdlqv iurp ghyldwlrq jhqhudwhg e| wkh rssru0

wxqlw| wr fkrrvh IMV0w|sh lqfhqwlyhv +�uvw phpehu dw wkh UKV, duh rxwzhljkwhg e| wkh

orzhu sur�wv wkh| lqgxfh gxulqj wkh vxevhtxhqw qrq0frrshudwlyh skdvh +vhfrqg phpehu

rq wkh UKV,1

Ilqdoo|/ li rzqhuv fdq fkrrvh erwk �frooxvlyh� vwrfn0edvhg lqfhqwlyhv dqg �djjuhvvlyh�

IMV0w|sh lqfhqwlyhv vlpxowdqhrxvo|/ frooxvlrq fdq eh ixuwkhu vwdelol}hg1 Wr vhh wklv/ frq0

vlghu d gxrsro| dqg wkh srvvlelolw| ri vxfk �pl{hg� frpshqvdwlrq frqwudfwv1 Vxssrvh wkh

lqfhqwlyh sduw L� ri pdqdjhuv* shu0shulrg frpshqvdwlrq fdq eh frpsrvhg ri d IMV0w|sh

lqfhqwlyh vfkhph olqhdu lq shu0shulrg sur�wv dqg lq vdohv uhyhqxh +ghqrwhg e| V�,> soxv dq

dgglwlrqdo vwrfn0uhodwhg erqxv sodq dv lq wkh suhylrxv vhfwlrqv1 Wkdw lv/

L� @ �� +���� . +4� ��,V�, . +4� ��,LF�+S�,>

zkhuh LF�+S�, fdq eh fkrvhq iurp wkh fodvvhv gh�qhg lq Vhfwlrqv 6 dqg 71 Ohw �8a7 ghqrwh

wkh htxloleulxp ohyho ri wkh sdudphwhu � ri wkh fodvvlfdo IMV wzr0vwdjh gxrsro| prgho1 Zh

jhw lpphgldwho| wkh iroorzlqj uhvxow1

Sursrvlwlrq 7 Hyhq zkhq �7
�
A ��

�
> dqg zkdwhyhu W dqg � duh/ dq| frooxvlyh djuhhphqw

D gholyhulqj shu0shulrg sur�wv ��
�

fdq eh lpsohphqwhg e| d pl{hg pdqdjhuldo frqwudfw

zlwk � @ �8a7 / LF�+S�, @ LFD� > S
�
A �8a7 > dqg � A 3 exw vpdoo hqrxjk wr vdwlvi| wkh

pdqdjhuv* lqfhqwlyh frpsdwlelolw| frqglwlrq1

D irupdo surri +zklfk zrxog eh dqdorjrxv wr wkdw ri Sursrvlwlrq 6, lv qrw qhhghg/ vlqfh

wkh orjlf ehklqg wkh sursrvlwlrq lv vwudljkwiruzdug1 Wkh srlqw lv wkdw wkh sur0frooxvlyh

h�hfw ri vwrfn rswlrqv lghqwl�hg lq Vhfwlrq 615 uhpdlqv zkhq wkhvh duh d sduw ri d pruh

frpsoh{ pdqdjhuldo lqfhqwlyh vfkhph1 Lq dgglwlrq/ zkhq rzqhuv xvh wkh pl{hg frqwudfw

ghvfulehg deryh/ li lq vwhs 4 ri d vwdjh jdph dq rzqhu ghyldwhv rswlpdoo| +vhwv �� @ 4,>

wkh frpshwlqj pdqdjhu uhdfwv douhdg| lq vwhs 5 e| pd{lpl}lqj wkh IMV0w|sh sduw ri klv

lqfhqwlyh vfkhph rqo|/ dv klv rswlrqv duh ydoxhohvv zkdwhyhu kh grhv1 Wkhq/ douhdg| iurp

wkh vwhs 5/ lqvwhdg ri �7
�
wkh ghyldwlqj pdqdjhu rewdlqv �8a7

�
1 Wkhuhiruh wklv phfkdqlvp/

zklfk lv uhplqglqj ri wkh rqh lq Uhlwpdq +4<<6,/ ixuwkhu vwdelol}hv frooxvlrq e| hqvxulqj

wkdw hyhq dq rzqhu zkr ghyldwhv xvlqj IMV0w|sh frqwudfwv lqfxuv d gluhfw orvv lq wkh vdph

shulrg lq zklfk kh ghyldwhv1

917 Ghpdqg xqfhuwdlqw|

Pdq| frqwulexwlrqv wr wkh olwhudwxuh rq pdqdjhuldo lqfhqwlyhv lq roljrsro| hpskdvl}h uh0

vxowv rewdlqhg zlwk ghpdqg xqfhuwdlqw|/ erwk ehfdxvh xqfhuwdlqw| pdnhv wkh prgho pruh

uhdolvwlf dqg ehfdxvh lw ohdyhv urrp iru d ixqfwlrq iru pdqdjhuv1 Wkh pdqdjhuv* wdvn lv

wkhq wr revhuyh wkh uhdol}dwlrq ri ghpdqg/ zklfk rffxuv diwhu wkh ghohjdwlrq skdvh/ dqg

fkrrvh rxwsxw xvlqj wkdw lqirupdwlrq +h1j1 Ihuvkwpdq dqg Mxgg/ 4<;:> Uhlwpdq/ 4<<6,1

Ohw � ghqrwh wkh vwrfkdvwlf frpsrqhqw ri ghpdqg/ dqg dvvxph � wr eh lqghshqghqwo|

dqg lghqwlfdoo| glvwulexwhg lq wlph dqg lwv glvwulexwlrq wr eh frpprq nqrzohgjh dprqj
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djhqwv1 Dv lq Mxolr Urwhpehuj dqg Jduwk Vdorqhu*v +4<;9, prgho/ zlwk ghpdqg xqfhu0

wdlqw| wkh h{shfwhg orvvhv iurp wkh sxqlvkphqw skdvh wkdw glvflsolqhv wkh frooxvlyh djuhh0

phqw duh frqvwdqw lq wlph/ zkloh vkruw0uxq jdlqv iurp ghyldwlrq fkdqjh wrjhwkhu zlwk

wkh uhdol}dwlrq ri wkh vwdwh ri wkh zruog �1 Wkhq/ zkhq wkh glvfrxqw idfwru elqgv/ prvw

sur�wdeoh frooxvlyh djuhhphqwv pxvw eh frqglwlrqhg rq wkh shu0shulrg uhdol}dwlrq ri wkh

vkrfn �= Zkhwkhu wkh vxshujdph lv sod|hg e| rzqhuv ru e| pdqdjhuv/ sod|huv fdq djuhh

rq d �frooxvlyh uxoh� t�+�, @ +t�
�
+�,> ====> t�? +�,, pdsslqj vwdwhv ri wkh zruog lqwr �upv*

frooxvlyh rxwsxw ohyhov/ dqg hyhqwxdoo| lqwr sur�wv1 Wkh uxoh lv fkrvhq lq rughu wr hqvxuh/

jlyhq djhqwv* glvfrxqw idfwru dqg wkh h{shfwhg sxqlvkphqw iru ghyldwlrqv/ wkdw iru hdfk

uhdol}dwlrq ri � wkh suhvfulehg frooxvlyh rxwsxw ohyhov duh vxfk wkdw wkh lqfhqwlyh frqvwudlqw

lv vdwlv�hg iru doo sod|huv1 Wkh uxoh zloo wkhuhiruh suhvfuleh odujhu frooxvlyh rxwsxw ohyhov lq

jrrg vwdwhv ri wkh zruog/ zkhq jdlqv iurp ghyldwlrqv duh odujhu1 Lw lv vlpsoh wr fkhfn wkdw

lq rxu prgho wkh lqwurgxfwlrq ri ghpdqg xqfhuwdlqw| ohdyhv wkh uhvxowv xqfkdqjhg1 Ri

frxuvh/ ghpdqg xqfhuwdlqw| dggv wr vwudwhjlf xqfhuwdlqw| iurp wkh h{0dqwh srlqw ri ylhz/

vr wkdw zh pxvw vxevwlwxwh ��
�
> ��

�
> e��� > �

�

�
>111hwf1/ zlwk wkh fruuhvsrqglqj h{shfwhg ydoxhv

��
�
+�,> ��

�
+�,> e��� +�,> �

�

�
+�,>111hwf1/ lq djhqwv* lqfhqwlyh frqvwudlqwv1 Dovr/ zkhq rzqhuv xvh

vwrfn rswlrqv wkh| zloo qrz fkrrvh d vwulnh sulfh frqglwlrqdo rq wkh vwdwh ri ghpdqg S �+�,/

li � fdq eh frqwudfwhg xsrq/ ru rwkhuzlvh nhhs S � ehorz plqw

�
��
�
+�,

�
lq rughu wr pdnh

frooxvlrq vxssruwdeoh lq doo vwdwhv ri ghpdqg1 Krzhyhu/ wkh orjlf ehklqg rxu uhvxowv jrhv

wkurxjk1

918 Dowhuqdwlyh sxqlvkphqw vwudwhjlhv

Zh dvvxphg wkdw �upv vxvwdlq frooxvlyh djuhhphqwv e| wkh wkuhdw ri uhyhuwlqj wr wkh vwdwlf

Qdvk htxloleulxp ri wkh roljrsro| jdph iruhyhu1 Xquhohqwlqj wuljjhu vwudwhjlhv duh zlgho|

xvhg lq wkh olwhudwxuh ehfdxvh wkh| vdwlvi| wkh uhtxluhphqw ri vxejdph shuihfwlrq dqg wkh|

duh hdv| wr kdqgoh +erwk iru uhvhdufkhuv lq prghov dqg iru �upv lq pdunhwv,1 Krzhyhu/

wklv nlqg ri sxqlvkphqw lv qrw rswlpdo lq uhshdwhg Frxuqrw roljrsrolhv +Deuhx/ 4<;9,/

dqg pd| eh vxemhfw wr h{0srvw uhqhjrwldwlrq/ zklfk zrxog xqghuplqh lwv fuhglelolw| +h1j1

Mrvhsk Iduuhoo dqg Pdvnlq/ 4<;<> Grxjodv Ehuqkhlp dqg Gheudm Ud|/ 4<;<,1

Lw lv hdv| wr fkhfn wkdw doo wkh uhvxowv frqwlqxh wr krog zkhq wkh wkuhdw xvhg wr hqirufh

frooxvlrq lv wr uhyhuw wr wkh vwdwlf Qdvk htxloleulxp rqo| iru d �qlwh qxpehu ri shulrgv/

iru h{dpsoh ehfdxvh wkh vwuhqjwk ri wkh sxqlvkphqw lv erxqghg e| wkh �qlwh frvwv ri

uhqhjrwldwlrq +dv lq Dqguhdv Eoxph/ 4<<7/ dqg Eduedud PfFxwfkhrq/ 4<<:,1

Pruh jhqhudoo|/ wkh uhvxowv frqfhuqlqj ghihuuhg vwrfn0uhodwhg lqfhqwlyhv ghshqg rq pdq0

djhuv ehlqj xqdeoh wr fdswxuh dq| vkruw0uxq jdlqv iurp ghyldwlrq1 Wkhuhiruh/ doo wkh uhvxowv

lq Vhfwlrq 7 dsso| lqghshqghqw ri zkdw sxqlvkphqw vwudwhjlhv duh xvhg145

45Hyhq lq wkh fdvh ri LFF0w|sh lqfhqwlyhv/ iru zklfk wkhuh lv wkh fkdqfh wkdw d sxqlvkphqw skdvh ri �qlwh

ohqjwk kdv sdvvhg dw wkh wlph zkhq wkh lqfhqwlyhv duh sdlg/ wkh sur0frooxvlyh h�hfw lv lqghshqghqw ri wkh

vkdsh ri wkh sxqlvkphqw skdvh dv orqj dv wkh gdwh dw zklfk wkh pdqdjhu ohdyhv wkh �up lv xqfhuwdlq1 Ri

frxuvh li wkh sxqlvkphqw skdvh odvwv rqh shulrg rqo|/ dv lq Deuhx*v +4<;9, wzr0skdvh rswlpdo sxqlvkphqwv/

dqg wkh LFF0w|sh lqfhqwlyh lv ghihuuhg iru pruh wkdq rqh shulrg zlwk fhuwdlqw|/ wkhq qhlwkhu d ghyldwlrq qru

wkh sxqlvkphqw d�hfw pdqdjhu*v frpshqvdwlrq/ dqg zh duh ohg wr rzqhuv* lqfhqwlyh frpsdwlelolw| frqglwlrq

+frqglwlrq +4,/ dphqghg iru wkh qhz sxqlvkphqw, e| dvvxpswlrq 6 lq Vhfwlrq 5161 Krzhyhu/ lq wklv fdvh
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Zkdw li pdqdjhuv kdyh frqwudfwv lq wkh fodvv LFD ru LFD� dqg wkhuh duh qr uhqh0

jrwldwlrq frvwvB Lq Dsshqgl{ 5 zh dqdo|}h wkh fdvh ri orqj0whup vwrfn0rswlrq sodqv dqg

�qg wkdw wkh uhvxowv lq Vhfwlrq 6 fdq eh h{whqghg erwk wr wkh fdvh ri Deuhx*v +4<;9,

wzr0skdvh rswlpdo sxqlvkphqwv dqg wr wkdw ri Hulf ydq Gdpph*v +4<;<, �uhshqwdqfh�

uhqhjrwldwlrq0surri vwudwhjlhv1

919 Uhqhjrwldwlrq ri pdqdjhuldo frqwudfwv

Lq wkh lqwurgxfwlrq zh h{sodlqhg wkdw vwrfn0uhodwhg lqfhqwlyhv duh ohvv vxemhfw wkdq rwkhu

w|shv ri lqfhqwlyh wr vhfuhw uhqhjrwldwlrq/ ehfdxvh wkh| uhtxluh vkduhkroghuv* dssurydo

zklfk lv jlyhq lq sxeolf vkduhkroghuv* phhwlqjv1 Li wklv zhuh qrw wkh fdvh/ wkh uhvxowv ri

wkh prgho zrxog vwloo eh ri lqwhuhvw iru vhyhudo uhdvrqv1

Hyhq li zh dvvxph frqfhqwudwhg rzqhuvkls/ vr wkdw sxeolf vkduhkroghuv* phhwlqjv duh

qrw uhtxluhg wr uhqhjrwldwh pdqdjhuv* frpshqvdwlrq/ wkh frvw ri uhqhjrwldwlrq pd| eh

vxevwdqwldo iru rzqhuv> dqg uhqhjrwldwlrq frvwv jlyh frpplwphqw ydoxh wr pdqdjhuldo lq0

fhqwlyhv1 Wkhuh zloo w|slfdoo| eh gluhfw frvwv ri wkh elodwhudo edujdlqlqj surfhvv ehwzhhq

pdqdjhuv dqg rzqhuv/ hyhq li wkhuh duh qr lqirupdwlrq dv|pphwulhv +Oxfd Dqghuolql dqg

Ohrqdugr Ihool/ 4<<;,1 Zkhq wklug sduwlhv +iru h{dpsoh ghewkroghuv, kdyh vhdwv rq wkh

erdug/ wkh edujdlqlqj surfhvv ehfrphv wulodwhudo dqg edujdlqlqj frvwv lqfuhdvh1 Pruhryhu/

lqwhuorfnhg gluhfwruv dqg odujh �qdqfh0surylghuv zlwk lqgxvwu|0zlgh lqwhuhvwv zloo rssrvh

dq| uhqhjrwldwlrq ri pdqdjhuldo frqwudfw wkdw ohdgv wr d pdunhw zdu +Vsdjqror/ 4<<9/

4<<;,1

Ilqdoo|/ vxssrvh vhfuhw uhqhjrwldwlrq zhuh srvvleoh dqg frvwohvv1 Wkh uhvxowv zrxog

vwloo eh ri vxevwdqwldo lqwhuhvw1 Pdq| hfrqrplvwv eholhyh wkdw wkh lqfhqwlyh frpsdwlelolw|

frqglwlrqv iru wdflw frooxvlrq/ lqhtxdolw| +4, lq rxu prgho/ duh hdvlo| vdwlv�hg lq prvw uhdo0

zruog roljrsrolvwlf lqgxvwulhv +h1j1 Fduo Vkdslur/ 4<;<,1 Li wklv lv wuxh/ wkhq li wdflw frooxvlrq

lv qrw suhvhqw lq doo roljrsrolvwlf lqgxvwulhv lw lv rqo| ehfdxvh ri frruglqdwlrq idloxuhv146

Wkhq/ rzqhuv zrxog qrw kdyh lqfhqwlyhv wr uhqhjrwldwh pdqdjhuv* frqwudfwv/ dqg wkh sur0

frooxvlyh h�hfwv ri lqfhqwlyhv uhodwhg wr vwrfn sulfh zrxog eh wr ixuwkhu vwdelol}h wdflw

frooxvlrq dqg wr idflolwdwh frruglqdwlrq147

: Frqfoxglqj uhpdunv

Zh duh qrw dujxlqj khuh wkdw wkh h�hfw rq wdflw frooxvlrq lv wkh rqo| irufh gulylqj �upv*

dgrswlrq ri pdqdjhuldo frpshqvdwlrq sodqv uhodwhg wr vwrfn sulfh1 Dv lq prvw suhylrxv

zrun rq wkh vwudwhjlf h�hfwv ri ghohjdwlrq/ wr pdnh wkh prgho wuhdwdeoh zh kdg wr devwudfw

iurp pdq| lpsruwdqw lvvxhv/ sduwlfxoduo| iurp wkdw ri pdqdjhuldo prudo kd}dug +mxvw

dv prvw ri wkh olwhudwxuh rq prudo kd}dug devwudfwv iurp wkh vwudwhjlf h�hfwv ri lqfhqwlyh

rzqhuv fdq vlpso| uhvwulfw wkh fkrlfh ri lqfhqwlyhv wr wkh fodvvhv LFD dqg LFE1
46Ilqhv iurp frpshwlwlrq dxwkrulwlhv vhhp pxfk wrr vpdoo wr ghwhu frooxvlrq +h1j1 PfFxwfkhrq/ 4<<:,1
47FHRv kdyh w|slfdoo| d pruh krprjhqhrxv edfnjurxqg wkdq vkduhkroghuv/ wkh| duh surihvvlrqdov zlwk

vlplodu hgxfdwlrqv dqg fduhhuv/ dqg d frpprq edfnjurxqg lv wkh ehvw nqrzq dprqj wkh idfwruv wkdw

idflolwdwh frruglqdwlrq1
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frqwudfwv,1 Zkhq pdqdjhuv* prudo kd}dug lv eurxjkw lqwr wkh slfwxuh pdq| rwkhu ehqh�fldo

h�hfwv ri wkhvh lqfhqwlyhv hphujh1

Krzhyhu/ zh eholhyh wkdw lq wkh lpshuihfwo| frpshwlwlyh uhdo zruog/ wkh sur0frooxvlyh

h�hfw ri wkhvh lqfhqwlyhv lv rqh lpsruwdqw uhdvrq ehklqg wkhlu vxffhvv1 Lq wkh hqg/ vkduh0

kroghuv duh vdwlv�hg zkhq wkhlu pdqdjhuv* lqfhqwlyh vfkhphv ohdg wr kljkhu vwrfn sulfhv/

uhjdugohvv ri zkhwkhu wklv lv dfklhyhg wkurxjk kljkhu h�ruw ru wkurxjk pruh h�hfwlyh fro0

oxvlrq1
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; Dsshqglfhv

;14 Dsshqgl{ 4= Surriv

Surri ri Ohppd 4 Zkhq sur�wv lqfuhdvh +ghfuhdvh, lq rqh shulrg dqg hyhu|wklqj

hovh uhpdlqv htxdo/ wkh vwrfn sulfh lqfuhdvhv +ghfuhdvhv, wrr1 Wkhuhiruh � zlwk uhjdug

wr wkh vwdjh jdph � wkh vwrfn sulfh ixqfwlrq lv d prqrwrqh wudqvirupdwlrq ri wkh sur�w

ixqfwlrq1 D pdqdjhuldo frpshqvdwlrq ixqfwlrq lqfuhdvlqj zlwk vwrfn sulfh lv d ixuwkhu

prqrwrqh wudqvirupdwlrq ri wkh sur�w ixqfwlrq> frqvhtxhqwo|/ pdqdjhuv* remhfwlyh ixqfwlrq

lv d prqrwrqh wudqvirupdwlrq ri rzqhuv* remhfwlyh ixqfwlrq1 Wkh vhw ri Qdvk htxloleuld ri

d jdph lv qrw d�hfwhg e| prqrwrqh wudqvirupdwlrqv ri sd|r� ixqfwlrqv/ dv wkhvh jhqhudwh

ruglqdoo| htxlydohqw jdphv1 Wkh vwdwhphqw iroorzv1 T1H1G1

Surri ri Sursrvlwlrq 4 Dw � @ �� frqglwlrq +4, lv vdwlv�hg dv dq htxdolw| vr
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e| gh�qlwlrq +4�,1 Vxevwlwxwlqj lqwr frqglwlrq +5, zh rewdlq
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zklfk lv dozd|v vdwlv�hg1 Ehfdxvh wkh lqhtxdolw| lv vwulfw/ e| frqwlqxlw|/ shuwxuelqj wkh

glvfrxqw idfwru durxqg �� zh fdq �qg d frqwlqxxp ri glvfrxqw idfwruv orzhu wkdq �� dw

zklfk vxfk d frqglwlrq lv vdwlv�hg exw +4, lv qrw1 Wklv uhdvrqlqj dssolhv wr dq| vwdwlrqdu|

frooxvlyh djuhhphqw D dqg wr hdfk �up l= Wklv suryhv wkh vwdwhphqw uhjduglqj wkh glvfrxqw

idfwru1

Frqyhuvho|/ jlyhq djhqwv* glvfrxqw idfwru/ dw wkh prvw frooxvlyh djuhhphqw wkdw rzqhuv

fdq vxssruw/ gholyhulqj ��
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zklfk lv dozd|v wuxh1 E| frqwlqxlw|/ shuwxuelqj sur�wv durxqg ��
�
zh fdq �qg d frqwlqxxp

ri kljkhu frooxvlyh sur�w vwuhdpv zklfk vdwlvi| wklv frqglwlrq exw qrw frqglwlrq +4,= Wklv
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uhdvrqlqj dssolhv wr dq| vwdwlrqdu| frooxvlyh djuhhphqw dqg wr hdfk �up l= Wkh vwdwhphqw

uhjduglqj wkh htxloleulxp vhw iroorzv1 T1H1G1

Surri ri Fruroodu| 4 Lq wkh qrq0wulyldo fdvh lq zklfk S
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> pdqdjhu l*v

lqfhqwlyh frpsdwlelolw| frqvwudlqw +5, ehfrphv
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Hydoxdwlqj +4, dw � @ �� zh rewdlq
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E| lqvshfwlrq/ iru dq| vwulnh sulfh S
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�
dqg qxpehu ri rswlrqv �� 9@ 3 wklv

frqglwlrq krogv dv d vwulfw lqhtxdolw|1 E| frqwlqxlw|/ shuwxuelqj wkh glvfrxqw idfwru durxqg

�� zh fdq �qg d frqwlqxxp ri glvfrxqw idfwruv orzhu wkdq �� +ri pruh frooxvlyh djuhhphqw/

l1h1/ �� � ��
�
, dw zklfk vxfk d frqglwlrq lv vdwlv�hg exw +4, lv qrw1 Wklv uhdvrqlqj dssolhv

wr dq| vwdwlrqdu| frooxvlyh djuhhphqw D dqg wr hdfk �up l=

Frqyhuvho|/ jlyhq wkh glvfrxqw idfwru/ dw wkh prvw frooxvlyh djuhhphqw rzqhuv fdq vxs0

sruw/ gholyhulqj �up sur�wv ��
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dqg �� 9@ 3= E| frqwlqxlw|/

shuwxuelqj sur�wv durxqg ��
�

zh fdq �qg d frqwlqxxp ri frooxvlyh sur�w vwuhdpv zklfk

vdwlvi| wklv frqglwlrq exw qrw frqglwlrq +4,= Wklv olqh ri uhdvrqlqj dssolhv wr dq| vwdwlrqdu|

frooxvlyh djuhhphqw dqg wr hdfk �up l= Wkh vwdwhphqw iroorzv1 T1H1G1

Surri ri Fruroodu| 5= Frqvlghu �uvw wkh fdvh Y
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Wkhq/ d pdqdjhu xqghu dq LFD� 0w|sh frqwudfw zlwk vwulnh sulfh S
�
lv zloolqj wr vxssruw

dq| jlyhq frooxvlyh djuhhphqw D dv orqj dv
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= Dqdorjrxvo|/ wkh

xsshu erxqg ri wkh frooxvlyh sur�w vwuhdpv vxssruwdeoh e| d pdqdjhu xqghu LFD� 0w|sh
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zklfk vdwlv�hv wkh htxdolw| deryh dw d jlyhq vwulnh sulfh S �
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D uhgxfwlrq lq S
�
pdnhv wkh frqglwlrq vdwlv�hg dv d vwulfw lqhtxdolw|/ prylqj wkh xsshu

erxqg wr d kljkhu sur�w ohyho1 Vr �
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Wkh plqlpxp ohyho ri wkh glvfrxqw idfwru dw zklfk wkh pdqdjhu fdq vxssruw frooxvlrq

ehfrphv
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dqg wkh frqglwlrq wkdw lghqwl�hv wkh prvw frooxvlyh djuhhphqw vxssruwdeoh dw wkh jlyhq

glvfrxqw idfwru �
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ehfrphv
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Wkh odvw wzr htxdolwlhv duh erwk lqghshqghqw ri �� dqg S
�
1 Doo wklv krogv iru hyhu| �up l

dqg wkh vwdwhphqw iroorzv1 T1H1G1

Surri ri Sursrvlwlrq 5= Frqvlghu �uvw wkh fodvv LFE1 Wkh lqfhqwlyh frpsdwlelolw|

frqglwlrq iru d vwdwlrqdu| frooxvlyh djuhhphqw D wr eh uhvshfwhg e| wkh pdqdjhu ri �up l

xqghu LFE0w|sh frqwudfwv lv
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zklfk lv dozd|v vdwlv�hg/ dw dq| glvfrxqw idfwru/ iru dq| djuhhphqw D> dqg iru hyhu| �up

l=

Frqvlghu qrz frqwudfwv lq wkh fodvv LFF1 Wkh h{shfwhg  rz ri hduqlqjv iru wkh pdqdjhu

ri �up l lq dq| shulrg w lq zklfk kh lv uxqqlqj wkh �up lv
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Dv orqj dv wkh pdqdjhu vwlfnv wr d vwdwlrqdu| frooxvlyh djuhhphqw gholyhulqj shu shulrg
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lv dozd|v vdwlv�hg/ zkdwhyhu wkh glvfrxqw idfwru � wkh pdqdjhu dozd|v �qgv lw frqyhqlhqw

qrw wr ghyldwh iurp wkh djuhhphqw1 Wklv dssolhv wr dq| djuhhphqw D dqg �up l> dqg wkh

vwdwhphqw iroorzv1 T1H1G1

Surri ri Fruroodu| 6= Frqvlghu �uvw wkh fodvv LFE� 1 Wkh lqfhqwlyh frpsdwlelolw|

frqglwlrq iru d vwdwlrqdu| frooxvlyh djuhhphqw D wr eh uhvshfwhg e| wkh pdqdjhu ri �up l

xqghu LFE� 0w|sh frqwudfwv ehfrphv
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wklv frqglwlrq lv dozd|v vdwlv�hg1 Wklv krogv

dw dq| glvfrxqw idfwru/ iru dq| djuhhphqw D> dqg iru hyhu| �up l=

Frqvlghu qrz frqwudfwv lq wkh fodvv LFF1 Wkh dprxqw ri vwrfn rswlrqv jlyhq wr d

pdqdjhu zkr vwrsv zrunlqj iru wkh �up � shulrgv diwhu kh vwduwhg lv ��+4 . u,� 1 Wkh

h{shfwhg  rz ri hduqlqjv iru wkh pdqdjhu ri �up l lq dq| shulrg w lq zklfk kh lv uxqqlqj

wkh �up lv wkhq
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Wkhuhiruh/ zkdwhyhu wkh glvfrxqw idfwru �> wkh pdqdjhu dozd|v �qgv lw frqyhqlhqw qrw wr

ghyldwh iurp wkh djuhhphqw1 Wklv dssolhv wr dq| djuhhphqw D dqg �up l= Wkh vwdwhphqw

iroorzv1 T1H1G1

Surri ri Sursrvlwlrq 6= Frqvlghu wkh iroorzlqj vwudwhj| sur�oh iru wkh ghohjdwlrq

vxshujdph1

Hdfk rzqhu*v vwudwhj|= �Ghohjdwh frqwuro wr d pdqdjhu xqghu dq| nlqg ri vwrfn0uhodwhg

lqfhqwlyh frqwudfw +dprqj wkrvh gh�qhg lq Vhfwlrqv 6 dqg 7, ri �qlwh ohqjwk W vxfk wkdw/

li wkh vdph frqwudfw kdg lq�qlwh ohqjwk +li W $ 4,/ wkh pdqdjhu zrxog eh zloolqj wr

vxssruw wkh frooxvlyh djuhhphqw D gholyhulqj shu0shulrg sur�wv ��
�
> dw wkh ehjlqqlqj ri

hdfk ri wkh iroorzlqj vwdjh jdphv +lq shulrgv w. W> w. 5W> hwf=,/ uhfrq�up wkh pdqdjhu

dqg wkh frqwudfw iru rqh pruh vwdjh li doo rwkhu rzqhuv kdyh grqh vr lq wkh sdvw dqg qr

pdqdjhu kdv hyhu ghyldwhg iurp htxloleulxp vwudwhjlhv> �uh wkh pdqdjhu dqg fkrrvh wkh

Frxuqrw0Qdvk rxwsxw ohyho +ru kluh pdqdjhuv xqghu vkruw0whup sur�w0vkdulqj frqwudfwv dw

wkhlu uhvhuydwlrq zdjh, iruhyhu rwkhuzlvh1

Hdfk pdqdjhu*v vwudwhj|= �Uhvshfw wkh frooxvlyh djuhhphqw D dw doo vwhsv ri hdfk vwdjh

jdph dv orqj dv doo rzqhuv kdyh ghohjdwhg2uhfrq�uphg pdqdjhuv zlwk wkh deryh lqfhqwlyh

frqwudfwv lq wkh �uvw vwhs ri hdfk sdvw vwdjh jdph dqg qr pdqdjhu kdv hyhu ghyldwhg iurp

wkh frooxvlyh djuhhphqw> pd{lpl}h wkh �up*v vwdwlf sur�wv iruhyhu rwkhuzlvh1�

Ohw xv fkhfn iru xqlodwhudo ghyldwlrqv wr vhh zkhwkhu wklv vwudwhj| sur�oh lv d vxejdph0

shuihfw htxloleulxp lqghshqghqwo| ri wkh ohqjwk ri wkh pdqdjhuldo frqwudfw W dqg ri wkh

glvfrxqw idfwru �=

Rzqhuv= Lq vwhs 4 ri hdfk vwdjh jdph dq rzqhu fdq fkrrvh wr ghyldwh xqlodwhudoo|

iurp wkh htxloleulxp vwudwhj| sur�oh e| qrw ghohjdwlqj frqwuro/ e| fkrrvlqj d gl�huhqw

frqwudfw/ ru e| uhsodflqj wkh pdqdjhu1 Krzhyhu wkh rzqhu ghyldwhv/ dqg zkdwhyhu W dqg

� duh> wkh ghyldwlrq lv revhuyhg e| wkh pdqdjhuv ri wkh frpshwlqj �upv zkr/ iroorzlqj

htxloleulxp vwudwhjlhv/ vwduw pd{lpl}lqj �upv* sur�wv douhdg| iurp Vwhs 51 Wkhuhiruh/

rzqhuv* h{shfwhg sd|r� iurp ghyldwlrq lv wkh glvfrxqwhg  rz ri Frxuqrw Qdvk sur�wv1 Li

dq rzqhu vwlfnv wr htxloleulxp vwudwhjlhv/ klv pdqdjhu frqwlqxhv wr vxssruw frooxvlrq lq

wkh surgxfw pdunhw jdph/ dqg sur�wv duh deryh wkh Frxuqrw0Qdvk ohyho1 Lw iroorzv wkdw

rzqhuv orvh vwulfwo| e| ghyldwlqj xqlodwhudoo| iurp wkh vwudwhj| sur�oh deryh/ zkdwhyhu wkh

ohqjwk ri wkh frqwudfw dqg wkh glvfrxqw idfwru duh1

Pdqdjhuv= Pdqdjhuv fdq ghyldwh iurp htxloleulxp lq dq| vwhs ri hdfk vwdjh jdph1

Zkdwhyhu W dqg � duh> li d pdqdjhu kdv d frqwudfw lq wkh fodvv LFE/ LFF/ LFE� ru LFF� >

kh jdlqv qrwklqj e| ghyldwlqj ehfdxvh vkruw0uxq sur�wv duh glvwulexwhg ehiruh kh jhwv klv

vwrfn0uhodwhg erqxvhv +vhh wkh Surri ri Sursrvlwlrq 5,1 Li wkh pdqdjhu kdv d frqwudfw lq

wkh fodvv LFD ru LFD� > lq wkh shulrg lq zklfk kh ghyldwhv klv vwrfn0uhodwhg erqxv grhv

lqfuhdvh lq ydoxh1 Krzhyhu/ vwduwlqj iurp wkh iroorzlqj shulrg rwkhu pdqdjhuv pd{lpl}h

vwdwlf �up sur�wv dqg wkh ydoxh ri klv vwrfn uhodwhg erqxv idoov1 Dqg dw wkh hqg ri wkh

57



vwdjh jdph lq zklfk kh ghyldwhg kh lv �uhg/ vr lq doo shulrgv diwhu wkdw vwdjh jdph kh

uhfhlyhv rqo| klv uhvhuydwlrq zdjh +wkdw zdv qrupdol}hg wr }hur,1 Lw iroorzv wkdw wkh prvw

sur�wdeoh ghyldwlrq lv wkh rqh wkdw rffxuv lq Vwhs 5 ri d vwdjh jdph1 Frqvlghu wkh fdvh ri

LFD frqwudfwv1 Li h{solflw frqwudfwv duh ri dq| �qlwh ohqjwk W> d pdqdjhu*v qr ghyldwlrq

frqglwlrq lv

4

4� �
i�

�
Y

�
��
�

4� �

��
A i�

�
Y

�e��� .
���

�

4� �

��
.
�+4� �A3�,

4� �
i�

�
Y

�
��
�

4� �

��
=

Ehfdxvh iru dq| �qlwh W dqg dw dq| � lw krogv
BE�3BA3��

�3B
? B

�3B
> wkh UKV ri wklv frqglwlrq

lv vpdoohu wkdq wkh UKV ri frqglwlrq +5,/ dqg wkh frqglwlrq lv dozd|v vdwlv�hg zkhq +5,

lv1 Vlqfh htxloleulxp vwudwhjlhv suhvfuleh rzqhuv wr xvh vwrfn0uhodwhg lqfhqwlyh frqwudfw

vxfk wkdw/ li wkh| kdg lq�qlwh ohqjwk/ wkh pdqdjhu zrxog eh zloolqj wr vxssruw wkh mrlqw

prqrsro| frooxvlyh djuhhphqw/ li lq htxloleulxp pdqdjhuv kdyh LFD0w|sh frqwudfwv frqgl0

wlrq +5, zloo eh vdwlv�hg/ dqg vr zloo eh wkh lqhtxdolw| deryh1 Wkh vdph uhdvrqlqj krogv

zkhq rzqhuv fkrrvh d frqwudfw lq wkh fodvv LFD� = Wkh vwdwhphqw iroorzv1 T1H1G1

Surri ri Fruroodu| 7= Frqvlghu wkh fdvh ri pdqdjhuv xqghu LFD frqwudfwv ri ohqjwk

W 1 Pdqdjhuv vwlfn wr dq djuhhphqw D dv orqj dv wkh lqhtxdolw| lq wkh surri ri Sursrvlwlrq

6 krogv=
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�
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4� �

��
=

Ehfdxvh
BE�3BA3��

�3B
lv lqfuhdvlqj lq W> wkh UKV ri wkh lqhtxdolw| lv lqfuhdvlqj lq W 1 Lw iroorzv

wkdw wkh frqglwlrq ehfrphv pruh vwulqjhqw wkh odujhu W lv= Dqdorjrxv uhdvrqlqj krogv iru

frqwudfwv lq wkh fodvv LFD� zlwk S
�
? Y

�
Z
�

�

�3B

�
;l= T1H1G1

Sur�w0vkdulqj= Vxssrvh rzqhuv fdq fkrrvh wkh sdudphwhuv ��> �� dqg S �
ri pdqdjhuv*

frpshqvdwlrq sdfndjh1 Zh vkrz khuh wkdw lw lv d grplqdqw vwudwhj| iru hdfk rzqhu wr

pd{lpl}h pdqdjhuv* delolw| wr vxssruw frooxvlyh djuhhphqwv e| fkrrvlqj �� @ 31

Ohw xv qrupdol}h wkh sdudphwhuv dqg uhvwulfw dwwhqwlrq wr wkh fdvh lq zklfk �� @ +4���,

dqg �� � 4> zklfk hqfrpsdvvhv doo hfrqrplfdoo| uhohydqw fdvhv1 Xqghu vxfk d frqwudfw/ wkh

lqfhqwlyh frpsdwlelolw| frqglwlrq iru d vwdwlrqdu| frooxvlyh djuhhphqw D wr eh uhvshfwhg

e| wkh pdqdjhu ri �up l ehfrphv

4

4� �

�
���

�

�
. +4� ��,

�
Y

�
��
�

4� �

�
�S

�

��
�

� ��e��� . +4� ��,

�
Y

�e��
�
.

���
�

4� �

�
�S

�

�
.

.��
���

�

4� �
. +4� ��,

�pd{
k
Y
�
Z
�

�

�3B

�
� S �

> 3
l

4� �
>

58



zklfk fdq eh uhduudqjhg dv

+4� ��,
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=
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�
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�3B
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4� �
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� �

���
�

4� �

�
� 3= +8,

Lw lv hylghqw wkdw frqglwlrq +8, lv d olqhdu frpelqdwlrq ri frqglwlrqv +4, dqg +6,/ zlwk ��

dqg +4 � ��, dv zhljkwv1 Li rzqhuv ghflgh wr ghohjdwh/ wkh| fdq fkrrvh wkh ydoxh ri wzr

sdudphwhuv lq wkhlu pdqdjhuv* frpshqvdwlrq sdfndjh/ �� dqg S
�
= Jlyhq d ohyho ri S

�
/ zkhq

�� @ 4 pdqdjhuv kdyh h{dfwo| wkh vdph lqfhqwlyhv dv rzqhuv +rqo| frqglwlrq +4, pdwwhuv,/

dqg zkhq �� @ 3 zh duh lq wkh fdvh ri Vhfwlrq 6151

Hydoxdwlqj frqglwlrq +8, dw wkh prvw frooxvlyh sur�w vwuhdp zklfk rzqhuv fdq vxvwdlq>

zh rewdlq wkdw wkh �uvw whup ri wkh OKV lv vwulfwo| srvlwlyh +e| wkh Surri ri Sursrvlwlrq 4,

dqg wkh vhfrqg lv }hur +e| gh�qlwlrq,1 Wklv phdqv wkdw dv orqj dv �� ? 4> frqglwlrq +8, lv

vdwlv�hg dv d vwulfw lqhtxdolw| dqg pdqdjhuv xqghu wklv frqwudfw fdq vxssruw pruh frooxvlyh

djuhhphqwv wkdq rzqhuv1 Krzhyhu/ ehfdxvh wkh vhfrqg whup rq wkh OKV lv qhjdwlyh/ dv

orqj dv �� A 3 pdqdjhuv xqghu LFD0w|sh frqwudfwv zloo vwloo eh deoh wr vxssruw pruh

frooxvlyh djuhhphqwv1 Lq wkh Surri ri Fruroodu| 5 zh kdyh vkrzq wkdw wkh phpehu zlwklq

wkh �uvw judsk sduhqwkhvhv rq wkh OKV ri +8, lv dozd|v odujhu wkdq wkh frqwhqw ri wkh vhfrqg

judsk sduhqwkhvhv1 Lw iroorzv wkdw rzqhuv pd{lpl}h pdqdjhuv* delolw| wr vxssruw frooxvlyh

djuhhphqwv e| fkrrvlqj S
� � Y

�
Z
�

�

�3B

�
dqg �� @ 3= Ehfdxvh frqwudfwv duh revhuydeoh/

pdqdjhuv frooxgh rqo| li doo rzqhuv ghohjdwh xqghu vxlwdeoh lqfhqwlyh frqwudfwv/ dqg fdq

uhdfw li dq rzqhu ghyldwhv iurp wkh djuhhg vwudwhjlhv1 Ehfdxvh rzqhuv fdqqrw orvh e|

ghohjdwlqj frqwuro/ zkloh wkh| jdlq vwulfwo| zkhq pruh sur�wdeoh frooxvlyh djuhhphqwv

ehfrph vxssruwdeoh lq htxloleulxp/ hdfk rzqhu*v grplqdqw vwudwhj| lv wr vhw �� @ 3=

T1H1G1

;15 Dsshqgl{ 5= Orqj0whup frqwudfwv zlwk dowhuqdwlyh sxqlvkphqw vwudwh0

jlhv

;1514 Rswlpdo sxqlvkphqwv

Wkh uhvxowv ri Vhfwlrq 6 fdq eh h{whqghg wr wkh fdvh lq zklfk sod|huv xvh wzr0skdvh rswlpdo

sxqlvkphqw vwudwhjlhv +Deuhx/ 4<;9,1 Frqvlghu wkh fdvh ri vwrfn rswlrqv1

Sursrvlwlrq 8 Zkhq wkh uhshdwhg roljrsro| jdph lv sod|hg e| pdqdjhuv xqghu LFD� 0w|sh

frqwudfwv zlwk S
�
? Y

�
Z
�

�

�3B

�
> ;l> wkhq wkh plqlpxp glvfrxqw idfwru dw zklfk dq| frooxvlyh

djuhhphqw gholyhulqj shu0shulrg sur�wv ��
�
fdq eh vxssruwhg lq vxejdph0shuihfw htxloleulxp

e| wzr0skdvh v|pphwulf rswlpdo sxqlvkphqwv +dv gh�qhg lq Deuhx/ 4<;9, lv vwulfwo| orzhu

+dqg/ iru d jlyhq glvfrxqw idfwru/ pruh sur�wdeoh frooxvlyh djuhhphqwv ehfrph vxssruwdeoh/,

wkdq zkhq �upv duh ohg e| rzqhuv ru e| sur�w0pd{lpl}lqj pdqdjhuv1
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Surri= E| Wkhruhp 48 lq Deuhx +4<;9,/ surgxflqj iru rqh shulrg d v|pphwulf yhfwru

t�� A t� gholyhulqj sur�wv ���
�

@ ��+t
��,> zlwk ���

�
? ��

�
? ��

�
> dqg wkhq jrlqj edfn

wr wkh frooxvlyh rxwsxw lv dq rswlpdo wzr0skdvh v|pphwulf sxqlvkphqw1 Wkh sxqlvkphqw

lv deoh wr vxssruw d v|pphwulf vwdwlrqdu| frooxvlyh djuhphqw D wr uhvwulfw surgxfwlrq wr

wkh yhfwru t� li wkh v|vwhp �
�+��

�
� ���

�
, @ e���� � ���

�e��� � ��
�
� �+��

�
� ���

�
,>

+RS,

lv vdwlv�hg/ zkhuh dv xvxdo e���
� @ ��+et�+t��

3�
,> t��

3�
, duh �up l*v sur�w iurp ghyldwlqj iurp

wkh suhvfulehg +sxqlvkphqw, htxloleulxp sdwk dqg fkrrvlqj d ehvw uhvsrqvh wr rwkhu �upv*

rxwsxw yhfwru t��
3�

=

Ghqrwh e| ��
��

wkh plqlpxp ohyho ri wkh glvfrxqw idfwru dw zklfk rzqhuv fdq vxssruw

wkh frooxvlyh djuhhphqw D xvlqj d v|pphwulf wzr0vwdjh rswlpdo sxqlvkphqw1 Wklv ohyho lv

gh�qhg e| wkh htxdolw|

e��
� � ��� @ ��

��
+��
� � ���� , @ e���� � ���� =

E| Wkhruhpv 47 dqg 4; lq Deuhx +4<;9,/ wkh v|pphwulf wzr0vwdjh sxqlvkphqw vwudwhj|

zklfk gholyhuv sur�wv ���
�

? ��
�

iru rqh shulrg diwhu d ghyldwlrq dqg wkhq uhyhuwv wr wkh

frooxvlyh djuhhphqw D lv wkh xqltxh v|pphwulf rswlpdo sxqlvkphqw> ixuwkhu/ lw lv d joredoo|

rswlpdo sxqlvkphqw li ��
��

lv qrw wrr orz1 Iurp wkh gh�qlwlrq ri ��
��

zh kdyh
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wkdw vlpsol�hv wr
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= +9,

Frqvlghu qrz pdqdjhuv* lqfhqwlyh frpsdwlelolw| frqvwudlqw wr vxssruw wkh mrlqw prqrsro|

djuhhphqw xqghu LFD zkhq rswlpdo wzr0skdvh sxqlvkphqwv duh xvhg dqg wkh glvfrxqw

udwh lv ��
��

=

Iluvw zh fkhfn wkdw wkhvh vwudwhjlhv duh vxejdph0shuihfw iru pdqdjhuv wrr1 Zlwk �� @ 4

lq wkh shulrg diwhu d ghyldwlrq/ li d pdqdjhu vwlfnv wr wkh djuhhg vwudwhjlhv kh h{shfwv

glvfrxqwhg sd|r�v
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Li kh ghyldwhv dqg fdxvhv wkh rwkhu pdqdjhu wr uhvwduw wkh sxqlvkphqw skdvh kh h{shfwv
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dqg V�� �G�� @ 3 e| wkh gh�qlwlrq ri rzqhuv* rswlpdo sxqlvkphqw +RS,1 Vr pdqdjhuv

kdyh qr lqfhqwlyhv wr ghyldwh h{ srvw1

Qrz/ zlwk rzqhuv* rswlpdo sxqlvkphqw vwudwhjlhv/ pdqdjhuv* lqfhqwlyh frpsdwlelolw|

frqglwlrq ehfrphv
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E| htxdolw| +9, wkh �uvw whup lq vtxduhg eudfnhwv rq wkh UKV ri +:, htxdov wkh frqwhqw

ri wkh vtxduh eudfnhwv lq wkh whup dw wkh OKV dqg lq wkh wklug whup dw wkh UKV ri +:,/

dqg lv vwulfwo| odujhu wkdq wkh frqwhqw ri wkh vtxduhg eudfnhw lq wkh vhfrqg whup dw wkh

UKV ri +:,1 Lw iroorzv wkdw +:, lv vdwlv�hg dv d vwulfw lqhtxdolw| dqg/ e| frqwlqxlw|/ wkhuh

zloo eh d vhtxhqfh ri glvfrxqw idfwruv orzhu wkdq ��
��

dw zklfk +:, lv vwloo vdwlv�hg1 Wklv

dssolhv wr dq| �up l dqg frooxvlyh djuhhphqw D= Iru d �{hg � wkh vdph olqh ri uhdvrqlqj

suryhv wkdw wkh vhw ri vxssruwdeoh frooxvlyh djuhhphqwv lv odujhu iru pdqdjhuv xqghu LFD0

w|sh lqfhqwlyhv zkhq rswlpdo wzr0skdvh sxqlvkphqwv duh xvhg1 Iru lqfhqwlyhv olqhdu lq

vwrfn sulfh/ vxevwlwxwh S
�
@ 3 dqg qrwh wkdw wkh uhdvrqlqj deryh frqwlqxhv wr krog1 Wkh

vwdwhphqw iroorzv1 T1H1G1

Wkh lqwxlwlrq lv dqdorjrxv wr wkdw ehklqg Sursrvlwlrq 4 dqg Fruroodu| 41 Wkh rqo|

gl�huhqfh lv wkdw khuh wkh qhjdwlyh h�hfw ri wkh sxqlvkphqw lv frqfhqwudwhg lq wkh shulrg

lpphgldwho| iroorzlqj wkh ghyldwlrq1

;1515 Uhqhjrwldwlrq0surri vwudwhjlhv

Frqvlghu wkh fdvh lq zklfk �upv xvh uhqhjrwldwlrq0surri vwudwhjlhv +lq wkh vhqvh ri Iduuhoo

dqg Pdvnlq/ 4<;<,1 Iru vlpsolflw|/ ohw xv irfxv rq d gxrsro| +l 5 i4> 5j,> vr wkdw zh fdq

5;



frqvlghu uhqhjrwldwlrq0surri sxqlvkphqw vwudwhjlhv ri wkh nlqg sursrvhg e| ydq Gdpph

+4<;<, iru wkh uhshdwhg Sulvrqhu*v Glohppd1 Lq rxu Frxuqrw prgho/ wkhvh vwudwhjlhv fdq

eh gh�qhg dv iroorzv=

Sxqlvkphqw vwudwhjlhv �U�=

Skdvh 4 = Vwlfn wr wkh frooxvlyh rxwsxw ohyho dv orqj dv wkh rwkhu �up glg

wkh vdph lq wkh sdvw> li wkh rwkhu �up ghyldwhv/ wkhq vwduw Skdvh 5>

Skdvh 5= Surgxfh wkh ixoo prqrsro| rxwsxw t� dv orqj dv wkh rwkhu �up*v

rxwsxw lv srvlwlyh> li iru +vd|, rqh shulrg wkh rwkhu �up*v rxwsxw lv }hur/ uhvwduw

Skdvh 4 lq wkh iroorzlqj shulrg148

Wkhq zh fdq vwdwh wkh iroorzlqj fruroodu|1

Sursrvlwlrq 9 Zkhq wkh uhshdwhg roljrsro| jdph lv sod|hg e| pdqdjhuv xqghu LFD� 0w|sh

frqwudfwv zlwk S � ? Y

�
Z
�

�

�3B

�
> ;l> wkhq wkh plqlpxp glvfrxqw idfwru dw zklfk dq| frooxvlyh

djuhhphqw gholyhulqj shu0shulrg sur�wv ��
�
fdq eh vxssruwhg lq vxejdph0shuihfw htxloleulxp

e| uhqhjrwldwlrq0surri vwudwhjlhv U lv vwulfwo| orzhu +dqg/ iru d jlyhq glvfrxqw idfwru/ pruh

sur�wdeoh frooxvlyh djuhhphqwv ehfrph vxssruwdeoh/, wkdq zkhq �upv duh ohg e| rzqhuv ru

e| sur�w0pd{lpl}lqj pdqdjhuv1

Surri= Wr vxssruw d frooxvlyh djuhhphqw lq vxejdph0shuihfw htxloleulxp/ wkh vwudw0

hj| sur�oh pxvw dovr vdwlvi| wkh ghyldwlqj �up*v lqfhqwlyh frqvwudlqw/ wkdw lv/ lw pxvw eh

frqyhqlhqw iru wkh �up zklfk kdv ghyldwhg wr uhshqw diwhu wkh ghyldwlrq vr wkdw
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Dvvxph wklv frqglwlrq lv vdwlv�hg1 Ohw ��
-
ghqrwh wkh plqlpxp ohyho ri wkh glvfrxqw idfwru

dw zklfk wkh mrlqw prqrsro| frooxvlyh djuhhphqw lv vxssruwdeoh e| rzqhuv xvlqj wkhvh

uhqhjrwldwlrq0surri vwudwhjlhv zlwk rqh0shulrg �uhshqwdqfh/� zkhuh � dvvxplqj ��
�
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lv gh�qhg e| wkh htxdolw|
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Iluvw zh fkhfn wkdw vwudwhjlhv U duh vxejdph0shuihfw iru pdqdjhuv wrr1 Lq wkh shulrg

diwhu d ghyldwlrq/ li wkh pdqdjhu ri �up l zkr ghyldwhg vwlfnv wr wkh djuhhg sxqlvkphqw

vwudwhjlhv U/ kh jhwv h{shfwhg sd|r�v
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48Wkhvh vwudwhjlhv duh zhdno| uhqhjrwldwlrq0surri +dqg vwurqjo| uhqhjrwldwlrq0surri iru wkh mrlqw

prqrsro| frooxvlyh djuhhphqw, ehfdxvh diwhu �up � ghyldwhv lw lv vxssrvhg wr �jlyh d suhplxp� wr wkh

rwkhu �up � lq rughu wr uhvwduw frrshudwlrq1 E| qrw surgxflqj iru rqh shulrg/ �up � hduqv }hur sur�wv

zkloh lw pdnhv �up �*v sur�wv lqfuhdvh ryhu wkh ohyho ri wkh mrlqw prqrsro| frooxvlyh djuhhphqw1 Vxfk d

suhplxp pdnhv lw pruh sur�wdeoh iru �up � wr lqvlvw rq wkh djuhhg sxqlvkphqw vwudwhjlhv udwkhu wkdq wr

uhqhjrwldwh wkhp wrzdug qhz frooxvlyh rxwfrphv1
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zkloh li ghyldwlqj kh fdxvhv wkh rwkhu pdqdjhu wr uhvwduw wkh sxqlvkphqw dqg rewdlqv

h{shfwhg sd|r�v
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Frqvlghu qrz wkh lqfhqwlyh qrw wr ghyldwh/ wkh gl�huhqfh
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Wkh gl�huhqfh ehwzhhq wkh �uvw wzr phpehuv rq wkh UKV lv srvlwlyh ehfdxvh zkhq gh�qlqj

U zh dvvxphg ��� �
�
- � ��+et�+t�,> t�,> wkh wklug phpehu rq wkh UKV lv vwulfwo| srvlwlyh e|

lqvshfwlrq/ wkhuhiruh V-� �G
-
� A 31

Rq wkh rwkhu kdqg/ wkh pdqdjhu ri �up m/ zkr glg qrw ghyldwh/ e| vwlfnlqj wr wkh

djuhhg vwudwhjlhv lq wkh shulrg diwhu d ghyldwlrq jhwv h{shfwhg sd|r�v=
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dqg dq| ghyldwlrq iurp U zloo fdxvh klp d orvv1

Wkhq/ zlwk sxqlvkphqw vwudwhjlhv U wkh pdqdjhuv* lqfhqwlyh frpsdwlelolw| frqglwlrq

ehfrphv
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E| htxdolw| +U, wkh �uvw whup lq vtxduhg eudfnhwv rq wkh UKV ri +;, htxdov wkh frqwhqw ri

wkh vtxduhg eudfnhwv lq wkh whup rq wkh OKV dqg lq wkh wklug whup rq wkh UKV ri +;,/ dqg

lv vwulfwo| odujhu wkdq wkh frqwhqw ri wkh vtxduhg eudfnhwv lq wkh vhfrqg whup rq wkh UKV

ri +;,1 Lw iroorzv wkdw +;, lv vdwlv�hg dv d vwulfw lqhtxdolw| dqg/ e| frqwlqxlw|/ wkhuh zloo eh

d vhtxhqfh ri glvfrxqw idfwruv orzhu wkdq ��
-
dw zklfk +;, lv vwloo vdwlv�hg1 Wklv uhdvrqlqj

dssolhv wr dq| frooxvlyh djuhhphqw rwkhu wkdq wkh mrlqw prqrsro| rqh1 Iru lqfhqwlyhv olqhdu

lq vwrfn sulfh vxevwlwxwh S � @ 3> dqg qrwh wkdw wkh uhdvrqlqj deryh frqwlqxhv wr krog1 Wkh

vwdwhphqw iroorzv1 T1H1G1
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Uhihuhqfhv

^4` Deuhx/ Glols/ 4<;9/ �H{wuhpdo Htxloleuld ri Roljrsrolvwlf Vxshujdphv/� Mrxuqdo ri

Hfrqrplf Wkhru|/ 6</ 4<405581

^5` Deuhx/ Glols/ 4<;;/ �Rq wkh Wkhru| ri Lq�qlwho| Uhshdwhg Jdphv zlwk Glvfrxqw0

lqj/� Hfrqrphwulfd/ 89/ 6;606<91

^6` Djjduzdo/ Udmhvk/ dqg Vdpzlfn/ Dqguhz/ 4<<9/ �H{hfxwlyh Frpshqvdwlrq/

Vwudwhjlf Frpshwlwlrq/ dqg Uhodwlyh Shuirupdqfh Hydoxdwlrq/� QEHU Zrunlqj Sdshu

Qr1 897;1

^7` Doohq/ Iudqnolq/ dqg Plfkdho|/ Urql/ 4<<8/ �Glylghqg Srolf|/� Fk1 58 ri Mduurz/

Urehuw/ Pdnvlprylf/ Yrmlvody/ dqg ]lhped Zlooldp/ hgv1= Kdqgerrnv lq Rshudwlrqv

Uhvhdufk dqg Pdqdjhphqw Vflhqfh/ Yro1 <1/ Dpvwhugdp= Hovylhu Vflhqfh E1Y1

^8` Dxpdqq/ Urehuw M1/ dqg Vkdsoh|/ Oor|g V1/ 4<:9/ �Orqj0Whup Frpshwlwlrq 0

D Jdph Wkhruhwlf Dqdo|vlv/� plphr/ Kheuhz Xqlyhuvlw|/ Mhuxvdohp1

^9` Edxpro/ Zlooldp M1/ 4<8;/ �Rq wkh Wkhru| ri Roljrsro|/� Hfrqrplfd/ 58/ 4;:04<;1

^:` Ehefkxn/ Oxfldq D1/ dqg Vwroh/ Oduv D1/ 4<<6/ �Gr Vkruw0Whup Remhfwlyhv Ohdg

wr Xqghu ru Ryhulqyhvwphqw lq Orqj0Whup SurmhfwvB� Mrxuqdo ri Ilqdqfh 7;+5,/ :4<0

:5<1

^;` Ehqrlw/ Mhdq0Slhuuh/ dqg Ylmd| Nulvkqd/ 4<;:/ �G|qdplf Gxrsro|= Sulfhv dqg

Txdqwlwlhv/� Uhylhz ri Hfrqrplf Vwxglhv/ 87/ 560681

^<` Ehuqkhlp/ Grxjodv/ dqg Ud|/ Gheud|/ �Froohfwlyh G|qdplf Frqvlvwhqf| lq Uh0

shdwhg Jdphv/� Jdphv dqg Hfrqrplf Ehkdylru/ 4+7,/ 5<806591

^43` Ekdjdw/ Vdqmdl> Eulfnoh| Mdphv D1/ dqg Ohdvh Urqdog F1/ 4<;8/ �Lqfhqwlyh

H�hfwv ri Vwrfn Sxufkdvh Sodqv/� Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 47/ 4<805481

^44` El}mdn/ Mrkq P1> Eulfnoh| Mdphv D1/ dqg Frohv Mh�uh| O1/ 4<<6/ �Vwrfn0

Edvhg Lqfhqwlyh Frpshqvdwlrq dqg Lqyhvwphqw Ehkdylru/� Mrxuqdo ri Dffrxqwlqj dqg

Hfrqrplfv/ 49/ 67<06:51

^45` Eoxph/ Dqguhdv/ 4<<7/ �Lqwudsod| Frppxqlfdwlrq lq Uhshdwhg Jdphv/� Jdphv

dqg Hfrqrplf Ehkdylru/ 9/ 4;405441

^46` Fduplfkdho/ Oruqh K1/ 4<;</ �Vhoi0Hqiruflqj Frqwudfwv/ Vklunlqj/ dqg Olih F|foh

Lqfhqwlyhv/� Mrxuqdo ri Hfrqrplf Shuvshfwlyhv/ 6+7,/ 980;61

^47` Fudzirug/ Ylqfhqw S1 dqg Yduldq/ Kdoo O1/ 4<:</ �Glvwruwlrq ri Suhihuhqfhv dqg

wkh Qdvk Wkhru| ri Edujdlqlqj/� Hfrqrplf Ohwwhuv/ 6/ 53605391

^48` F|huw/ Ulfkdug P1/ dqg Pdufk Mdphv J1/ 4<96/ D Ehkdylrudo Wkhru| ri wkh

Ilup/ Hqjhozrrg Fol�v/ Q1M1= Suhqwlfh0Kdoo1
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^49` Gdylgvrq/ Fduo dqg Ud|prqg M1 Ghqhfnhuh/ 4<<3/ �H{fhvv Fdsdflw| dqg Fro0

oxvlrq/� Lqwhuqdwlrqdo Hfrqrplf Uhylhz/ 64+6,/ 85408741

^4:` Iduuhoo/ Mrvhsk dqg Pdvnlq/ Hulf/ 4<;</ �Uhqhjrwldwlrq lq Uhshdwhg Jdphv/�

Jdphv dqg Hfrqrplf Ehkdylru/ 4+7,/ 65:06931

^4;` Ihuvkwpdq/ Fkdlp/ 4<;8/ �Pdqdjhuldo Lqfhqwlyhv dv d Vwudwhjlf Yduldeoh lq

Gxrsrolvwlf Hqylurqphqw/� Lqwhuqdwlrqdo Mrxuqdo ri Lqgxvwuldo Rujdql}dwlrq/ 6+5,/

5780861

^4<` Ihuvkwpdq/ Fkdlp/ dqg Mxgg/ Nhqqhwk O1/ 4<;:/ �Htxloleulxp Lqfhqwlyhv lq

Roljrsro|/� Dphulfdq Hfrqrplf Uhylhz/ ::+8,/ <5:0<731

^53` Ihuvkwpdq/ Fkdlp> Mxgg/ Nhqqhwk O1/ dqg Ndodl/ Hkxg/ 4<<4/ �Revhuydeoh

Frqwudfwv= Vwudwhjlf Ghohjdwlrq dqg Frrshudwlrq/� Lqwhuqdwlrqdo Hfrqrplf Uhylhz

65+6,/ 88408881

^54` Iulhgpdq/ Mdphv Z1/ 4<:4/ �D Qrq0Frrshudwlyh Htxloleulxp iru Vxshujdphv/�

Uhylhz ri Hfrqrplf Vwxglhv/ 5;/ 40451

^55` Ixghqehuj/ Guhz/ dqg Pdvnlq/ Hulf/ 4<;9/ �Wkh Iron Wkhruhp lq Uhshdwhg

Jdphv zlwk Glvfrxqwlqj ru Lqfrpsohwh Lqirupdwlrq/� Hfrqrphwulfd/ 87/ 86608871

^56` Ixghqehuj/ Guhz/ dqg Wluroh/ Mhdq/ 4<<4/ Jdph Wkhru|/ Fdpeulgjh/ P1D1=

P1L1W1 Suhvv1

^57` Juhhq/ Hgzdug/ dqg Sruwhu/ Urehuw/ 4<;7/ �Qrqfrrshudwlyh Frooxvlrq xqghu

Lpshuihfw Sulfh Lqirupdwlrq/� Hfrqrphwulfd/ 85/ ;:04331

^58` Kdoo/ Euldq M1/ dqg Olhepdq Mh�uh| E1/ 4<<;/ �Duh FHRv Uhdoo| Sdlg Olnh

ExuhdxfudwvB� Txduwhuo| Mrxuqdo ri Hfrqrplfv 446+5,/ 98609<41

^59` Kropvwurp/ Ehqjw/ dqg Wluroh/ Mhdq/ 4<<6/ �Pdunhw Oltxlglw| dqg Shuirupdqfh

Prqlwrulqj/� Mrxuqdo ri Srolwlfdo Hfrqrp|/ 434+7,/ 9:;0:3<1

^5:` Mdnvrq/ Pdwwhz/ dqg Od}hdu/ Hgzdug/ 4<<4/ �Vwrfn/ Rswlrqv/ dqg Ghihuuhg

Frpshqvdwlrq/� lq Urqdog Hkuhqehuj hg1= Uhvhdufk lq Oderu Hfrqrplfv/ 45/ Juhhq0

zlfk Frqqhfw1= MDL Suhvv1

^5;` Mhqvhq/ Plfkdho dqg Pxusk|/ Nhylq/ 4<<3/ �Shuirupdqfh Sd| dqg Wrs0

Pdqdjhphqw Lqfhqwlyhv/� Mrxuqdo ri Srolwlfdo Hfrqrp|/ <;/ 55805971

^5<` Ndsodq/ Vwhyhq Q1/ 4<<7/ �Wrs H{hfxwlyh Uhzdugv dqg Ilup Shuirupdqfh= d

Frpsdulvrq ri Mdsdq dqg Xqlwhg Vwdwhv/� Mrxuqdo ri Srolwlfdo Hfrqrp| 435/ 8430

8791

^63` Ndsodq/ Vwhyhq Q1/ 4<<;/ �Wrs H{hfxwlyh Lqfhqwlyhv lq Jhupdq|/ Mdsdq/ dqg wkh

X1V1= d Frpsdulvrq/� lq Mhqqlihu Fdushqwhu dqg Gdylg \hupdfn hgv1 H{hfxwlyh Frp0

shqvdwlrq dqg Vkduhkroghu Ydoxh/ iruwkfrplqj1
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^64` Ndw}/ Plfkdho O1/ 4<<4/ �Jdph0Sod|lqj Djhqwv= Xqrevhuydeoh Frqwudfwv dv Suh0

frpplwphqwv/� Udqg Mrxuqdo ri Hfrqrplfv/ 55+6,/ 63:065;1

^65` Nroh/ Vwdfh| U1/ 4<<:/ �Wkh Frpsoh{lw| ri Frpshqvdwlrq Frqwudfwv/� Mrxuqdo ri

Ilqdqfldo Hfrqrplfv/ 76/ :<04371

^66` Odlqj/ Mrqdwkdq U1/ 4<<:/ �Elj Pdf Zhgqhvgd|1 PfGrqdog*v Sulfh Zdu Edwwoh

Sodq Fdvwv d Sdoo Ryhu Idvw0Irrg Vwrfnv/� Eduurq*v/ Pdufk 6/ s1 471

^67` PdfOhrg/ Ehqwoh| Z1 dqg Mdphv P1 Pdofrpvrq/ 4<;</ �Lpsolflw Frqwudfwv/

Lqfhqwlyh Frpsdwlelolw|/ dqg Lqyroxqwdu| Xqhpsor|phqw/� Hfrqrphwulfd/ 8:+5,/ 77:0

;31

^68` Pduulv/ Urelq/ 4<97/ Wkh Hfrqrplf Wkhru| ri Pdqdjhuldo Fdslwdolvp1 Qhz \run=

Pdfploodq1

^69` PfFxwfkhrq/ Eduedud/ 4<<:/ �Gr Phhwlqjv lq Vprnh0Iloohg Urrpv Idflolwdwh Fro0

oxvlrqB� Mrxuqdo ri Srolwlfdo Hfrqrp|/ 438+5,/ 6630831

^6:` Pxusk|/ Nhylq/ 4<;8/ �Frusrudwh Shuirupdqfh dqg Pdqdjhuldo Uhpxqhudwlrq= dq

Hpslulfdo Dqdo|vlv/� Mrxuqdo ri Dffrxqwlqj dqg Hfrqrplfv/ :/ 440751

^6;` Qdud|dqdq/ P1S1/ 4<;8/ �Pdqdjhuldo Lqfhqwlyhv iru Vkruw0Whup Uhvxowv/� Mrxuqdo

ri Ilqdqfh/ 73/ 479<047;71

^6<` Sror Plfkhoh dqg Slhur Whghvfkl/ 4<<5/ �Pdqdjhuldo Frqwudfwv/ Frooxvlrq dqg

Phujhuv/� Ulfhufkh Hfrqrplfkh/ 79/ 5;406351

^73` Uhlwpdq/ Gdylg/ 4<<6/ �Vwrfn Rswlrqv/ dqg wkh Vwudwhjlf Xvh ri Pdqdjhuldo Lqfhq0

wlyhv/� Dphulfdq Hfrqrplf Uhylhz/ ;6+6,/ 84608571

^74` Urwhpehuj/ Mxolr/ dqg Vdorqhu/ Jduwk/ 4<;9/ �D Vxshujdph0Wkhruhwlf Prgho

ri Sulfh Zduv gxulqj Errpv/� Dphulfdq Hfrqrplf Uhylhz/ :9+6,/ 6<3073:1

^75` Urwhpehuj/ Mxolr/ dqg Vfkduivwhlq/ Gdylg V1/ 4<<3/ �Vkduhkroghu0Ydoxh Pd{l0

pl}dwlrq dqg Surgxfw0Pdunhw Frpshwlwlrq/� Uhylhz ri Ilqdqfldo Vwxglhv/ 6+6,/ 69:0

6<41

^76` Uxelqvwhlq/ Dulho/ 4<:</ �Htxloleulxp lq Vxshujdphv zlwk wkh Ryhuwdnlqj Fulwh0

ulrq/� Mrxuqdo ri Hfqrplf Wkhru|/ 54/ 40<1

^77` Vfkrohv/ P|urq/ 4<<4/ �Vwrfn dqg Frpshqvdwlrq/� Mrxuqdo ri Ilqdqfh/ 79/ ;360;561

^78` Vhjhqgru�/ Emùuq/ 4<<;/ �Ghohjdwlrq dqg Wkuhdw lq Edujdlqlqj/� Jdphv dqg Hfr0

qrplf Ehkdylru 56+5,/ 59905;61

^79` Vkdslur/ Fduo/ 4<;</ �Wkhrulhv ri Roljrsro| Ehkdylru/� lq Vfkpdohqvhh/ Ulfkdug

dqg Urehuw G Zloolj/ hgv1 Kdqgerrn ri Lqgxvwuldo Rujdql}dwlrq/ +Yro1 4/ 65<0747,

Dpvwhugdp= Qruwk0Kroodqg1
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^7:` Vlprq/ Khuehuw/ 4<8:/ Dgplqlvwudwlyh Ehkdylru/ +5qg hg1,/ Qhz \run= Pdfploodq1

^7;` Vnolydv/ Vwhyhq G1/ 4<;:/ �Wkh Vwudwhjlf Fkrlfh ri Pdqdjhuldo Lqfhqwlyhv/� Udqg

Mrxuqdo ri Hfrqrplfv/ 4;+6,/ 785078;1

^7<` Vreho/ Mrho/ 4<;4/ �Glvwruwlrq ri Xwlolwlhv dqg wkh Edujdlqlqj Sureohp/� Hfrqrphw0

ulfd/ 7<+6,/ 8<:094<1

^83` Vsdjqror/ Jldqfduor/ 4<<9/ �Rzqhuvkls/ Frqwuro/ dqg Frooxvlrq/� Zrunlqj Sdshu

Qr1 46</ Vwrfnkrop Vfkrro ri Hfrqrplfv1

^84` Vsdjqror/ Jldqfduor/ 4<<;/ �Ghew dv d +Fuhgleoh, Frooxvlyh Ghylfh/� Zrunlqj Sd0

shu Qr1 576/ Vwrfnkrop Vfkrro ri Hfrqrplfv1

^85` Vwhlq/ Mhuhp|/ 4<;</ �H!flhqw Fdslwdo Pdunhwv/ Lqh!flhqw Ilupv= d Prgho ri P|0

rslf Frusrudwh Ehkdylru/� Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 437/ 988099<1

^86` ydq Gdpph/ Hulf/ 4<;</ �Uhqhjrwldwlrq0Surri Htxloleuld lq Uhshdwhg Sulvrqhuv*

Glohppd/� Mrxuqdo ri Hfrqrplf Wkhru|/ 7:/ 539054:1

^87` Ylfnhuv/ Mrkq/ 4<;8/ �Ghohjdwlrq dqg wkh Wkhru| ri wkh Ilup/� Hfrqrplf Mrxuqdo

<8 +Vxssohphqw,/ 46;047:1

^88` Zlooldpvrq/ Rolyhu H1/ 4<97/ Pdqdjhuldo Glvfuhwlrq dqg Exvlqhvv Ehkdylru/ Hq0

jhozrrg Fol�v/ Q1M1= Suhqwlfh0Kdoo1
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