
Sdwhqwv/ Vhfuhwv/ dqg wkh Iluvw Lqyhqwru Ghihqvh

Ylqfhq}r Ghqlfroõ dqg Oxljl Doehuwr Iudq}rql�|

Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Erorjqd
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Pdufk 5334

Devwudfw

Zh dqdo|}h rswlpdo sdwhqw ghvljq zkhq lqqrydwruv fdq uho| rq

vhfuhf| wr surwhfw wkhlu lqqrydwlrqv1 Vhfuhf| surylghv d whpsrudu|

prqrsro|/ zklfk whuplqdwhv zkhq wkh vhfuhw ohdnv rxw ru wkh lqqr0

ydwlrq lv gxsolfdwhg1 Zh �qg frqglwlrqv xqghu zklfk wkh rswlpdo

srolf| lv wr lqgxfh wkh �uvw lqqrydwru wr sdwhqw1 Ixuwkhupruh/ zh

ghulyh wkh rswlpdo vfrsh ri wkh uljkwv frqihuuhg wr odwh lqqrydwruv1

Zh vkrz wkdw li wkh sdwhqw olih fdq eh vxlwdeo| vhw/ eurdg sdwhqw

surwhfwlrq lv rswlpdo= odwh lqqrydwruv vkrxog eh doorzhg wr sdwhqw

dqg h{foxgh �uvw lqyhqwruv zkr kdyh uholhg rq vhfuhf|1

MHO Qrv= N44 +Surshuw| odz,/ R67 +Lqwhoohfwxdo surshuw| uljkwv,/

O33 +Lqgxvwuldo rujdql}dwlrq,1

Nh|zrugv= sdwhqwv/ wudgh vhfuhwv/ lqwhoohfwxdo surshuw|1

W Fruuhvsrqghqfh wr= Ghsduwphqw ri Hfrqrplfv/ Sld}}d Vfdudylool 5/ 73459 Erorjqd/ Lwdo|1 H0

pdlo= ghqlfrorChfrqrpld1xqler1lw> iudq}rqlChfrqrpld1xqler1lw1
_Zh wkdqn Gdylgh Ildvfkl/ Lqhv Pdfkr0Vwdgohu/ Wxrpdv Wdndor/ Pdufr Ulfro� dqg sduwlflsdqwv lq

vhplqduv dw FRUH/ wkh Hxurshdq Xqlyhuvlw| Lqvwlwxwh/ Xqlyhuvlwã Fdwwrolfd ri Plodq/ dqg Xqlyhuvlw|

ri Ehuq iru khosixo frpphqwv1 Iudq}rql lv judwhixo wr wkh Qx!hog Froohjh iru lwv krvslwdolw|1
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4 Lqwurgxfwlrq

Wudgh vhfuhwv dqg sdwhqwv duh erwk ohjdo phdqv ri surwhfwlqj dq lqqrydwru*v sur0

sulhwdu| nqrzohgjh14 Dowkrxjk wkh sdwhqw v|vwhp surklelwv fhuwdlq lqgxvwulhv iurp

vhhnlqj sdwhqw surwhfwlrq/ dqg vhfuhf| lv lqihdvleoh lq rwkhuv/ pdq| lqyhqwruv fdq

fkrrvh ehwzhhq wkhvh irupv ri surwhfwlrq1 Wkh idfw wkdw vhfuhf| uhsuhvhqwv dq dydlo0

deoh rswlrq iru lqqrydwruv kdv qrq0reylrxv lpsolfdwlrqv iru sdwhqw ghvljq1

Wklv sdshu kdv wzr pdlq remhfwlyhv1 Wkh �uvw/ pruh vshfldol}hg remhfwlyh lv wr

dqdo|}h wkh rswlpdo vfrsh ri wkh uljkwv wr eh dvvljqhg wr wkh vhfrqg lqyhqwru zkhq

wkh �uvw lqyhqwru rswv iru vhfuhf| dqg wkh lqqrydwlrq lv lqghshqghqwo| uhglvfryhuhg1

Vkrxog wkh vhfrqg lqyhqwru eh hqwlwohg wr d ydolg sdwhqwB5 Li |hv/ vkrxog wkh vhfrqg0

lqyhqwru sdwhqwhh eh doorzhg wr h{foxgh wkh �uvw lqyhqwru iurp wkh lqqrydwlrq/ ru

vkrxog wkh �uvw lqyhqwru eh judqwhg d ghihqvh wr lqiulqjhphqw +l1h1 d sulru xvhu

uljkw,B

Qrwdeoh gl�huhqfhv lq wkh euhdgwk ri wkh ohjdo uljkwv dvvljqhg wr vhfrqg0lqyhqwruv

duh revhuydeoh iurp qdwlrq wr qdwlrq dqg ryhu wlph1 Iru lqvwdqfh/ xqghu wkh Eulwlvk

4<89 Sdwhqw Dfw vhfrqg lqyhqwruv zhuh qrw hqwlwohg wr ydolg sdwhqwv1 Lq prvw Hx0

urshdq frxqwulhv/ vhfrqg lqyhqwruv fdq sdwhqw/ dqg �uvw lqyhqwruv uhwdlq sulru xvhu

uljkwv1 Lq wkh XV/ vhfrqg0lqyhqwruv* sdwhqwv duh khog ydolg e| wkh frxuwv rqo| lq fhu0

wdlq fdvhv/ dqg �uvw lqyhqwruv kdyh qr sulru xvhu uljkwv1 Krzhyhu/ eloov lqwurgxflqj

d ghihqvh wr lqiulqjhphqw wr �uvw lqyhqwruv kdyh ehhq uhshdwhgo| sxw rq wkh  rru lq

wkh Frqjuhvv ryhu wkh odvw ghfdgh1

Wkh vhfrqg eurdghu remhfwlyh ri wkh sdshu lv wr dvn zkhwkhu vrflhw| vkrxog hq0

4
Lq wkh odqgpdun fdvh Nhzdqhh y1 Elfurq +749 XV 7:3/ 4<:7,/ wkh Vxsuhph Frxuw vwdwhg wkdw wkh

Sdwhqw Dfw grhv qrw suhhpsw +vwdwh, wudgh vhfuhw odzv1 Lq vxevhtxhqw dqdo|vlv/ wkh Frxuw uhvwulfwhg

wklv frqfoxvlrq wr wkrvh fdvhv zkhuh wkh wudgh vhfuhw lv sxw wr sxeolf xvh +Eurzqohh/ 4<<3,1
5Ri frxuvh/ wkh Sdwhqw R!fh pd| qrw eh dzduh wkdw wkh lqqrydwlrq kdg ehhq vhfuhwhg e| wkh

�uvw lqyhqwru zkhq judqwlqj d sdwhqw wr wkh vhfrqg lqyhqwru/ exw vxfk d sdwhqw pd| eh vxevhtxhqwo|

lqydolgdwhg e| wkh frxuwv1
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frxudjh sdwhqwlqj dqg glvforvxuh lqvwhdg ri vhfuhf|1 Wkh lpsruwdqfh ri vhfuhf| dv

d wrro iru wkh surwhfwlrq ri lqwhoohfwxdo surshuw| lv frq�uphg e| h{whqvlyh hpslulfdo

hylghqfh1 Edvhg rq d vxuyh| txhvwlrqqdluh dgplqlvwhuhg wr 47:; U)G odev/ Fr0

khq/ Qhovrq dqg Zdovk +5333, uhsruw wkdw �vhfuhf|� dqg �ohdg wlph� duh udqnhg dv

wkh prvw h�hfwlyh surwhfwlrq phfkdqlvpv iru erwk surgxfw dqg surfhvv lqqrydwlrqv16

Ixuwkhupruh/ vhfuhf| lv irxqg wr kdyh lqfuhdvhg lq lpsruwdqfh ryhu wkh odvw ghfdgh/

ghvslwh wkh dssduhqw vwuhqjwkhqlqj ri wkh sdwhqw v|vwhp1 Lw lv wkhuhiruh lpsruwdqw wr

jdlq d ehwwhu xqghuvwdqglqj ri wkh vrfldo frvwv ri vhfuhf| dqg wkh zd| lq zklfk wkh|

frpsduh wr wkrvh dvvrfldwhg zlwk sdwhqwv1

Wr dqdo|}h wkhvh srolf| lvvxhv/ zh ghyhors d vlpsoh prgho zlwk dq lqqrydwlrq

vwdjh dqg d gxsolfdwlrq vwdjh1 Lq wkh lqqrydwlrq vwdjh/ wkh lqqrydwru fkrrvhv khu

U)G h�ruw dqg zklfk w|sh ri sursulhwdu| surwhfwlrq wr dgrsw1 Lq wkh gxsolfdwlrq

vwdjh/ d iroorzhu ghflghv krz pxfk h�ruw wr ghyrwh wr wkh �fdwfklqj0xs� dqg zklfk

w|sh ri sursulhwdu| surwhfwlrq wr dgrsw xsrq vxffhvvixo gxsolfdwlrq1

Sdwhqw srolf| lq xhqfhv wkh uhvhdufk h�ruwv dqg wkh sdwhqwlqj ghflvlrqv ri erwk

wkh lqqrydwru dqg wkh gxsolfdwru1 Wkh srolf| yduldeohv wkdw zh irfxv rq duh wkh sdwhqw

ohqjwk/ wdnhq dv d frpsuhkhqvlyh lqgh{ ri wkh vwuhqjwk ri sdwhqw surwhfwlrq/ dqg wkh

vfrsh ri wkh uljkwv dvvljqhg wr wkh vhfrqg lqyhqwru1

Rxu pdlq uhvxowv duh dv iroorzv1 Iluvw/ zh vkrz wkdw d sdwhqw v|vwhp zkhuh

wkh vhfrqg lqyhqwru fdq sdwhqw exw wkh �uvw lqyhqwru pdlqwdlqv sulru xvhu uljkwv

lv htxlydohqw wr d v|vwhp zkhuh wkh iroorzhu fdqqrw sdwhqw dw doo +Sursrvlwlrq 4,1

Vhfrqg/ ghq|lqj sulru xvhu uljkwv uhgxfhv wkh lqfhqwlyhv wr lqqrydwh exw pdnhv wkh

�uvw lqyhqwru pruh nhhq rq sdwhqwlqj1 Dv lw wxuqv rxw/ wklv lpsolhv wkdw dq| rxwfrph

rewdlqhg lq d v|vwhp zlwk xvhu uljkwv fdq eh uhsolfdwhg e| d v|vwhp zlwkrxw xvhu uljkwv

dqg d vxlwdeoh sdwhqw olih +Sursrvlwlrq 5,1 Pruhryhu/ lq wkh devhqfh ri xvhu uljkwv

6Vlplodu �qglqjv hphujh iurp sulru hpslulfdo lqyhvwljdwlrqv1 Vhh/ dprqj rwkhuv/ Pdqv�hog +4<;8,

dqg +4<;9,/ dqg Ohylq/ Nohyrulfn/ Qhovrq/ dqg Zlqwhu +4<;:,1
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glvforvxuh fdq eh rewdlqhg zlwk d vkruwhu sdwhqw1 Wkxv/ zkhqhyhu vrflhw| suhihuv wkdw

wkh �uvw lqyhqwru sdwhqwv/ lw fdq dfklhyh wklv jrdo zlwk d vpdoohu ghdgzhljkw orvv1

Lw lv wkhq qdwxudo wr dvn zkhwkhu lw lv/ lqghhg/ vrfldoo| ghvludeoh wr lqgxfh wkh �uvw

lqyhqwru wr sdwhqw/ l1h1 zkhwkhu sdwhqwv duh vrfldoo| vxshulru wr vhfuhwv1 Zh dgguhvv

wklv lvvxh lq wzr vwhsv1 Iluvw/ zh srvh wkh txhvwlrq zkhwkhu d sdwhqw vkrxog eh judqwhg

zlwk wkh vroh dlp ri lqgxflqj wkh glvforvxuh ri dq lqqrydwlrq wkdw kdv douhdg| ehhq

rewdlqhg1 Vxfk lv wkh whqhw ri wkh �frqwudfw wkhru|� ri sdwhqwv/ zklfk ylhzv sdwhqwv

dv frqwudfwv zkhuhe| lqqrydwruv rewdlq prqrsro| lq h{fkdqjh iru glvforvxuh17 Xqghu

sodxvleoh frqglwlrqv/ zh ylqglfdwh wkh frqwudfw wkhru| e| �qglqj wkdw wkh h{0srvw

rswlpdo srolf| lv/ lqghhg/ wr lqgxfh wkh �uvw lqyhqwru wr sdwhqw +Sursrvlwlrqv 6 dqg

7,1

Qh{w/ zh wdnh lqwr dffrxqw wkh h�hfwv ri sdwhqw srolf| rq lqqrydwlrq h�ruw1 Vxu0

sulvlqjo|/ hyhq zkhq sdwhqw surwhfwlrq lv vwurqj hqrxjk wr lqgxfh wkh �uvw lqyhqwru

wr sdwhqw/ wkh lqfhqwlyh wr lqqrydwh pd| eh juhdwhu zlwk vhfuhwv wkdq zlwk sdwhqwv1

Dv d frqvhtxhqfh/ lw lv rswlpdo wr kdyh �uvw lqyhqwruv sdwhqw xqghu pruh vwulqjhqw

frqglwlrqv wkdq lq wkh h{0srvw dqdo|vlv +Sursrvlwlrq 8,1

Dowkrxjk wkh lvvxh ri sulru xvhu uljkwv dqg wkh frqwudfw wkhru| ri sdwhqwv duh olyho|

ghedwhg lq wkh odz olwhudwxuh/ prvw ri wkh hfrqrplf olwhudwxuh dvvxphv wkdw lqqrydwruv

kdyh qr dowhuqdwlyh wr sdwhqwlqj1 Wkhuh duh/ krzhyhu/ d ihz qrwdeoh h{fhswlrqv1

Kruvwpdqq/ PdfGrqdog/ dqg Volylqvnl +4<;8, dqdo|}h wkh fkrlfh ehwzhhq sdwhqwv

dqg vhfuhwv lq d vljqdoolqj prgho zkhuh wkh lqqrydwru lv ehwwhu lqiruphg wkdq lwv

7Wkh �frqwudfw wkhru|� lv fxvwrpdulo| dgrswhg e| wkh frxuwv/ dorqj zlwk wkh �uhzdug wkhru|/� wr

mxvwli| wkh sdwhqw v|vwhp1 Lq Xqlyhuvdo Rlo Surgxfwv y1 Joreh Rlo ) Uh�qlqj +4<77,/ iru lqvwdqfh/

wkh Vxsuhph Frxuw frxfkhg wkh ylhz wkdw= �Dv d uhzdug iru lqyhqwlrqv dqg wr hqfrxudjh wkhlu

glvforvxuh/ wkh Xqlwhg Vwdwhv r�huv d vhyhqwhhq0|hdu prqrsro| wr dq lqyhqwru zkr uhiudlqv iurp

nhhslqj klv lqyhqwlrq d wudgh vhfuhw1 Exw wkh txlg sur txr lv glvforvxuh ri d surfhvv ru ghylfh lq

vx!flhqw ghwdlo wr hqdeoh rqh vnloohg lq wkh duw wr sudfwlfh wkh lqyhqwlrq rqfh wkh shulrg ri wkh

prqrsro| kdv h{sluhg> dqg wkh vdph suhflvlrq ri glvforvxuh lv olnhzlvh hvvhqwldo wr zduq wkh lqgxvwu|

frqfhuqhg ri wkh suhflvh vfrsh ri wkh prqrsro| dvvhuwhg1� Vhh Hlvhqehuj +4<;<, iru dq dffxudwh

ryhuylhz ri fxuuhqw ohjdo wkhrulhv dqg Pdfkoxs +4<9;, iru dq klvwrulfdo shuvshfwlyh1
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srwhqwldo frpshwlwru rq wkh sur�wdelolw| ri lplwdwlrq ru gxsolfdwlrq1 Wkh| prgho

lqirupdwlrq wudqvplvvlrq dv d elqdu| fkrlfh1 Dqwrq dqg \dr +4<<</ 5333, vwxg|

vwudwhjlf glvforvxuh ri nqrzohgjh lq sdwhqw dssolfdwlrqv lq wkh suhvhqfh ri olplwhg

sdwhqw surwhfwlrq/ dqg �qg wkdw lq htxloleulxp vpdoo lqyhqwlrqv duh ixoo| glvforvhg

zkhuhdv odujh lqqrydwlrqv duh surwhfwhg sulpdulo| wkurxjk vhfuhf|1 Dv wkh lqqrydwru

kdv sulydwh lqirupdwlrq derxw wkh vl}h ri wkh lqqrydwlrq/ d sduwldo glvforvxuh fdq eh

xvhg wr vljqdo wkh lqqrydwru*v vwuhqjwk wr klv frpshwlwruv1 Wkhvh sdshuv gr qrw irfxv

rq rswlpdo sdwhqw srolf|1

Juhhq dqg Vfrwfkphu +4<<3, dqdo|}h d wzr0vwdjh prgho ri U)G lq zklfk/ e|

sdwhqwlqj dq lqwhuphgldwh uhvxow/ d �up jdlqv lqwhulp sur�wv exw khosv lwv ulydo dfklhyh

wkh �qdo lqqrydwlrq1 Olfhqvlqj djuhhphqwv lq d vlplodu iudphzrun duh dqdo|}hg e|

Edwwdfkdu|d/ g*Dvsuhprqw dqg Jhudug0Yduhw +5333,1 Dovr uhodwhg lv wkh zrun ri Od

Pdqqd/ PdfOhrg/ dqg Gh Ph}d +4<;<, dqg Pdxuhu dqg Vfrwfkphu +4<<<,/ zkr dvn

zkhwkhu lqghshqghqw uh0glvfryhuhuv vkrxog eh doorzhg wr xvh wkh lqqrydwlrq/ exw srvlw

wkdw wkh �uvw lqyhqwru dozd|v sdwhqwv1 Wkxv/ wkh| irfxv rq wkh lpsolfdwlrqv ri wkh

sdwhqwhh*v uljkw wr h{foxgh �vxevhtxhqw� udwkhu wkdq �sulru� lqyhqwruv1

Jdoolql +4<<5, dqdo|vhv wkh rswlpdo sdwhqw ohqjwk dqg euhdgwk zlwk uhvshfw wr

lplwdwruv dvvxplqj wkdw lplwdwlrq rffxuv rqo| li wkh lqqrydwru sdwhqwv dqg wkh qhz

whfkqrorj| lv glvforvhg1 Wkxv/ zkloh frpshwlqj �upv fdq �lqyhqw durxqg� wkh sdwhqw/

wkh| fdqqrw gxsolfdwh wkh lqqrydwlrq li lw lv qrw glvforvhg lq wkh sdwhqw dssolfdwlrq1

Vkh grhv qrw dgguhvv wkh lvvxh ri sulru xvhu uljkwv/ dqg irfxvhv rq wkh rswlpdo euhdgwk0

ohqjwk pl{ wr surwhfw wkh �uvw lqqrydwru1

Wkh sdshu lv rujdql}hg dv iroorzv1 Lq Vhfwlrq 5/ zh uhylhz wkh sdwhqw odz uhohydqw

wr rxu dqdo|vlv1 Lq Vhfwlrq 6/ zh rxwolqh wkh jdph dqg vroyh lw1 Vhfwlrq 7 frqvlghuv

wkh rswlpdo srolf| iru wkh gl�xvlrq ri wkh lqqrydwlrq/ zkloh Vhfwlrq 8 frqvlghuv wkh

rswlpdo srolf| iru erwk fuhdwlrq dqg gl�xvlrq1 Vhfwlrq 9 frqfoxghv wkh sdshu1
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5 Ohjdo Edfnjurxqg

Zkloh sdwhqwv dqg wudgh vhfuhwv duh ghhphg htxdoo| ohjlwlpdwh e| wkh odz/ lqqrydwruv

fdqqrw ehqh�w iurp erwk1 Li wkh| fkrrvh wr sdwhqw/ sdwhqw odz uhtxluhv wkhp wr

glvforvh wkh lqqrydwlrq ixoo| lq wkh sdwhqw vshfl�fdwlrq/ vr dv wr hqdeoh dq| shuvrq

h{shuw lq wkh duw wr sudfwlfh lw18 Wklv suhyhqwv wkhp iurp h{whqglqj wkh prqrsro|

eh|rqg wkh whup ri wkh sdwhqw1 Dowhuqdwlyho|/ li wkh| ghflgh wr uho| rq vhfuhf|/ wkh|

iruihlw wkh uljkw wr sdwhqw diwhu d rqh0|hdu judfh shulrg1 +Qrw hyhq wklv rqh0|hdu judfh

shulrg lv judqwhg lq Hxursh1, Wklv suhyhqwv lqyhqwruv iurp nhhslqj wkh lqqrydwlrq

vhfuhw dqg dsso|lqj iru d sdwhqw rqo| xqghu wkh wkuhdw ri lpshqglqj gxsolfdwlrq1

Wkh lvvxh lv pruh frpsolfdwhg zkhq d vhfuhwhg lqyhqwlrq lv lqghshqghqwo| uh0

glvfryhuhg1 Xqghu 68 X1V1F1 ¢ 435+j,/ dq lqyhqwru lv hqwlwohg wr d sdwhqw xqohvv

�ehiruh wkh dssolfdqw*v lqyhqwlrq wkhuhri wkh lqyhqwlrq zdv pdgh lq wklv frxqwu| e|

dqrwkhu zkr kdg qrw dedqgrqhg/ vxssuhvvhg/ ru frqfhdohg lw1� Wklv phdqv wkdw wkh

vhfrqg lqyhqwru pd| rewdlq d ydolg sdwhqw +zlwklq rqh |hdu ri klv glvfryhu|, li wkh �uvw

lqyhqwru kdv dedqgrqhg/ vxssuhvvhg/ ru frqfhdohg khu lqqrydwlrq1 Dw wklv srlqw wkh

sulpdu| txhvwlrq ehfrphv zkhwkhu frpphufldo xvh xqghu wkh surwhfwlrq frqihuuhg e|

vhfuhf| frxqwv dv d irup ri frqfhdophqw/ lq zklfk fdvh wkh vhfuhwhg lqyhqwlrq grhv

qrw frqvwlwxwh sulru duw1

Lq Jruh y1 Jduorfn +:54 I15g 4873/ 4<;6,/ wkh frxuw khog wkdw wkh sulru xvhu*v

vhfuhw xvh ri d surfhvv wr fuhdwh d surgxfw +SWIH �odphqw, glg qrw lqydolgdwh wkh

sdwhqw/ ghvslwh wkh idfw wkdw wkh surgxfw kdg ehhq frpphufldoo| h{sorlwhg +Eurzqohh

4<<3,1 Vlploduo|/ lq d ohdglqj h{dpsoh ri �qrq0lqiruplqj sxeolf xvh/� Jloopdq y1

Vwhuq +447 I15g 5;/ 4<73,/ wkh frxuw khog wkdw d frpsohwhg lqyhqwlrq zloo eh ghhphg

8Vhh Iulhgpdq/ Odqghv dqg Srvqhu +4<<4,/ dqg Phujhv +4<<:,1 Vrphwlphv/ krzhyhu/ �upv wu|

dqg glvforvh wkh lqqrydwlrq rqo| sduwldoo|1 Iru h{dpsoh/ d frpsoh{ lqqrydwlrq pd| kdyh vhyhudo

frpsrqhqwv/ vrph ri zklfk duh sdwhqwhg zkloh rwkhuv duh nhsw vhfuhw1 Vhh Dqwrq dqg \dr +4<<</ 5333,

iru d pruh ghwdlohg glvfxvvlrq ri lqfrpsohwh glvforvxuh ri whfkqlfdo nqrzohgjh lq sdwhqw dssolfdwlrqv1
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�dedqgrqhg/ vxssuhvvhg ru frqfhdohg� li qr vwhsv duh wdnhq wr pdnh lw sxeolfo| nqrzq

zlwklq d uhdvrqdeoh wlph1 Lq wklv fdvh/ rqo| wkh rxwsxw ri wkh pdfklqh zdv r�huhg

iru vdoh> wkh pdfklqh lwvhoi +d sqhxpdwlf sx!qj pdfklqh iru txlowlqj, �zdv dozd|v

nhsw dv vwulfwo| vhfuhw dv srvvleoh/ frqvlvwhqwo| zlwk lwv h{sorlwdwlrq1� Wkh frxuw khog

wkdw vxfk vhfuhw lqyhqwlrq frxog qrw eh sulru duw dqg glg qrw lqydolgdwh wkh vhfrqg

lqyhqwru*v sdwhqw +Phujhv 4<<:,1

Lq rwkhu fdvhv lqyroylqj vr0fdoohg �klgghq sxeolf xvh� frxuwv kdyh uhdfkhg wkh

rssrvlwh frqfoxvlrq1 Dq h{dpsoh lv Gxqors y1 Udp +857 I15g 66/ 4<:8,/ zkhuhlq

wkh frxuw lqydolgdwhg wkh sdwhqw �ohg e| d vxevhtxhqw lqyhqwru rq wkh jurxqgv wkdw

wkh surgxfw +d vwurqj jroi edoo fryhulqj, kdg ehhq hduolhu glvwulexwhg wr wkh sxeolf1

Dowkrxjk suhsdudwlrq dqg pdwhuldo zhuh qrw glvfhuqleoh iurp wkh edoov/ wkh frxuw khog

wkdw wkh lqyhqwlrq kdg qrw ehhq frqfhdohg1

Wkh gl�huhqfh ehwzhhq wkh wzr w|shv ri sxeolf xvh vhhpv wr olh lq wkh idfw wkdw

wkh �klgghq xvh� lv klgghq rqo| ehfdxvh ri wkh qdwxuh ri wkh lqyhqwlrq/ dqg qrw

ehfdxvh ri dq| lqwhqwlrqdo frqfhdophqw e| wkh lqyhqwru +Phujhv 4<<:,1 Lw lv xqfohdu

zkhwkhu wklv glvwlqfwlrq kdv lpsruwdqw hfrqrplf lpsolfdwlrqv1 Wkh erwwrp olqh lv

wkdw vhfrqg0lqyhqwruv* sdwhqwv pd| ru pd| qrw eh ydolg lq wkh XV/ ghshqglqj rq wkh

flufxpvwdqfhv1

Dvvxplqj wkdw wkh vhfrqg lqyhqwru lv hqwlwohg wr d ydolg sdwhqw/ lv wkh �uvw +vhfuhw,

xvhu doorzhg wr frqwlqxh klv dfwlylw|B Lq prvw Hxurshdq frxqwulhv dqg Mdsdq/ jrrg

idlwk sulru xvh uhsuhvhqwv d ghihqvh iurp lqiulqjhphqw1 E| zd| ri frqwudvw/ fxuuhqwo|

lq wkh XV d ydolg sdwhqw judqwv wkh uljkw wr h{foxgh wkh �uvw lqyhqwru1 Wklv sduwlfxodu

ihdwxuh ri wkh XV sdwhqw odz lv suhvhqwo| xqghu uhylhz/ dqg lq Qryhpehu 4<<< d �uvw

lqyhqwru ghihqvh olplwhgo| wr exvlqhvv phwkrgv zdv lqwurgxfhg +Dphulfdq Lqyhqwruv

Surwhfwlrq Dfw,1

Wr vxppdul}h wkhvh ohjdo gl�huhqfhv/ dvvxplqj wkdw wkh �uvw lqyhqwru kdv hohfwhg

:



wr nhhs khu lqyhqwlrq d vhfuhw/ zh fdq lghqwli| wkuhh pdlq srolf| rswlrqv=

41 wkh vhfrqg lqyhqwru fdqqrw sdwhqw>

51 wkh vhfrqg lqyhqwru fdq sdwhqw/ exw fdqqrw h{foxgh wkh sulru xvhu>

61 wkh vhfrqg lqyhqwru fdq sdwhqw dqg fdq h{foxgh wkh sulru xvhu1

Wkh �uvw rswlrq uhvhuyhv wkh sulylohjhv dffrughg e| wkh sdwhqw v|vwhp iru wkh �uvw

lqyhqwru dorqh1 Lq wkh XV/ wklv rswlrq dssolhv wr �klgghq sxeolf xvh� fdvhv1 Lw zdv

dovr wkh uxoh lq wkh XN sulru wr 4<::/ zkhq lw zdv fkdqjhg wr kduprql}h wkh Eulwlvk

zlwk wkh Hxurshdq sdwhqw odz1 Wkh vhfrqg rswlrq surylghv d ghihqvh wr lqiulqjhphqw

wr jrrg idlwk sulru xvhuv1 Vxfk d vroxwlrq lv suhvhqw lq prvw frxqwulhv +ZLSR 4<;;,19

Ilqdoo|/ wkh wklug rswlrq lv wkdw zklfk surylghv wkh vhfrqg lqyhqwru zlwk wkh juhdwhvw

surwhfwlrq1 Lq wkh XV/ lw dssolhv wr fdvhv ri �qrq0lqiruplqj sxeolf xvh1�

Iru wkh vdnh ri euhylw| +dqg vrphzkdw duelwudulo|,/ zh vkdoo fdoo wkh �uvw v|vwhp

�Vwulfw/� wkh vhfrqg �Hxurshdq/� dqg wkh wklug �Dphulfdq1� Wkh wkuhh sdwhqw v|v0

whpv duh suhvhqwhg lq ghfuhdvlqj rughu ri wkh surwhfwlrq r�huhg wr wkh �uvw lqyhqwru=

wkh Vwulfw v|vwhp surylghv wkh vwurqjhvw surwhfwlrq/ wkh Dphulfdq wkh vwurqjhvw1

6 Wkh prgho

Rxwolqh1 Wkhuh duh wzr �upv/ dq lqqrydwru dqg d iroorzhu1 Rqo| wkh lqqrydwru

fdq glvfryhu wkh ruljlqdo lqqrydwlrq/ exw wkh iroorzhu lv deoh wr uhsolfdwh lw rqfh wkh

lqqrydwru pdnhv wkh lqlwldo glvfryhu|1

Lqqrydwlrq rffxuv dffruglqj wr d Srlvvrq surfhvv zlwk kd}dug udwh {> dqg wkh

lqqrydwru*v  rz U)G h{shqglwxuh lv f�+{,> zlwk f�+3, @ 3> f
�

�
+{, A 3 dqg f

��

�
+{, A 3=

Wkh lqqrydwru fkrrvhv wkh U)G h�ruw vr dv wr pd{lpl}h khu sur�w

�� @
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h
3E%no�| ^{Y +W ,� f�+{,`gw @

{Y +W ,� f�+{,

{. u
> +4,

9Lq vrph frxqwulhv/ sulru xvhu uljkwv duh dovr dvvljqhg wr lqglylgxdov zkr duh phuho| �suhsdulqj

iru xvh� dw wkh wlph ri �olqj ru/ olnh lq Iudqfh dqg Ehojlxp/ mxvw kdyh wkh nqrzohgjh vx!flhqw iru

wkh xvh ri wkh lqyhqwlrq +ZLSR 4<;;,1

;



zkhuh Y +W , lv wkh lqqrydwru*v uhzdug/ wr eh ghwhuplqhg suhvhqwo|1 Fohduo|/ wkh

rswlpdo lqqrydwlrq h�ruw/ a{ +W , > lqfuhdvhv zlwk Y +W ,1

Zkhq wkh lqqrydwlrq kdv ehhq vxffhvvixoo| ghyhorshg/ wkh lqqrydwru pxvw ghflgh

zkhwkhu wr sdwhqw ru nhhs lw vhfuhw1 Li vkh sdwhqwv/ vkh uhdsv prqrsro| sur�w �6 iru

wkh gxudwlrq ri wkh sdwhqw/ W 1: Wkh sdwhqw lv judqwhg lq h{fkdqjh iru wkh glvforvxuh

ri wkh lqqrydwlrq= xsrq h{slu| ri wkh sdwhqw/ dq|erg| fdq xvh lw dqg wkh lqqrydwru*v

sur�wv duh gulyhq wr }hur1;

Dowhuqdwlyho|/ wkh lqqrydwru fdq uho| rq vhfuhf|1< Khuh wkh ulvn lv lqyroxqwdu|

glvforvxuh +d �ohdn�, ru vxffhvvixo gxsolfdwlrq e| wkh iroorzhu1 Ohdndjh ri wkh vhfuhw

kdv wkh vdph h�hfwv dv h{sludwlrq ri wkh sdwhqw= wkh lqqrydwlrq ehfrphv sxeolf dqg

sur�wv duh gulyhq wr }hur1 Zh dvvxph wkdw wkh udqgrp hyhqw ri d ohdn lv glvwulexwhg

h{srqhqwldoo| zlwk sdudphwhu } � 3> zklfk zloo eh wdnhq dv h{rjhqrxv wkurxjkrxw

wkh sdshu1 Lw pd| eh vhhq dv dq lqgh{ ri wkh gl!fxow| ri frqfhdolqj wkh lqqrydwlrq1

Wkh lqqrydwru dovr orvhv khu prqrsro| zkhq wkh iroorzhu vxffhvvixoo| gxsolfdwhv

wkh lqqrydwlrq1 Gxsolfdwlrq uhtxluhv lqyhvwphqw lq U)G1 Wkh iroorzhu vwduwv wr lqyhvw

dv vrrq dv wkh lqqrydwru ehjlqv wr xvh wkh lqqrydwlrq/ dqg nhhsv lqyhvwlqj xqwlo

wkh qhz whfkqrorj| lv uhsolfdwhg143 Zh dvvxph wkdw vxffhvvixo gxsolfdwlrq rffxuv

:Lw kdv ehhq dujxhg wkdw sdwhqw euhdgwk/ qrw ohqjwk/ lv wkh uhohydqw srolf| yduldeoh/ hvshfldoo|

zlwk udslg whfkqlfdo surjuhvv +vhh Ghqlfroõ/ 4<<9/ dqg wkh olwhudwxuh flwhg wkhuhlq,1 Dowkrxjk zh

uhfrjql}h wkdw sdwhqwv duh jhqhudoo| olplwhg erwk lq vfrsh dqg ohqjwk/ khuh zh wdnh wkh ohqjwk ri wkh

sdwhqw/ A / dv d frpsuhkhqvlyh lqgh{ ri wkh vwuhqjwk ri sdwhqw surwhfwlrq1 H{solflw dqdo|vlv ri wkh

euhdgwk0ohqjwk wudgh0r� zrxog frpsolfdwh pdwwhuv dqg dgg olwwoh wr wkh lvvxhv wkdw zh irfxv rq lq

wklv sdshu1
;Wkhuh lv dgplwwhgo| vrph whqvlrq ehwzhhq wkh dvvxpswlrq ri prqrsro| lq wkh uhvhdufk dqg

gxsolfdwlrq dfwlylw|/ dqg iuhh hqwu| lq wkh grzqvwuhdp surgxfw pdunhw1 Krzhyhu/ rxu uhvxowv zrxog

fduu| ryhu zlwk plqru fkdqjhv wr wkh fdvh zkhuh wkh lqfxpehqw*v sur�w grhv qrw ydqlvk dw wkh sdwhqw*v

h{sludwlrq= doo wkdw pdwwhuv lv wkdw sur�w idoov zkhq wkh sdwhqw h{sluhv1
<Ri frxuvh/ wklv lv qrw dozd|v wkh fdvh1 Vrphwlphv wkh frpphufldo xvh ri wkh lqqrydwlrq hqwdlov

glvforvxuh/ h1j1 zkhq wkh qhz surgxfw fdq eh hdvlo| uhyhuvh0hqjlqhhuhg1 Wklv fruuhvsrqgv wr d olplw

fdvh ri rxu prgho/ zkhuh wkh sdudphwhu 5 gh�qhg ehorz whqgv wr lq�qlw|1 Wkh wkuhh sdwhqw v|vwhpv

duh htxlydohqw lq wklv olplwlqj fdvh1
43Zh dvvxph wkdw wkh dfklhyhphqw ri wkh lqqrydwlrq ru lwv frpphufldo xvh lv revhuydeoh zlwk qr

wlph odj1 Wklv dvvxpswlrq lv hvshfldoo| dssursuldwh iru wkh fdvh ri surgxfw lqqrydwlrq/ exw pd| dovr

eh uhdvrqdeoh zlwk surfhvv lqqrydwlrqv1 Pdqv�hog +4<;8, �qgv wkdw lqirupdwlrq derxw lqqrydwlrqv

<



dffruglqj wr d Srlvvrq surfhvv zlwk kd}dug udwh |1 Wkh iroorzhu*v gxsolfdwlrq  rz

h{shqglwxuh lv uhsuhvhqwhg e| fs +|,> zlwk fs +3, @ 3> f�

s +|, A 3 dqg f
��

s +|, A 3=

Rqfh wkh iroorzhu kdv gxsolfdwhg wkh lqqrydwlrq/ kh pd| lq wxuq ghflgh wr sdwhqw

lw1 Lq wkh Dphulfdq v|vwhp/ wkh iroorzhu fdq wkhq rewdlq prqrsro| sur�w iru wkh

gxudwlrq ri wkh sdwhqw1 Lq wkh Hxurshdq v|vwhp/ kh zloo kdyh wr frpshwh zlwk wkh

lqqrydwru/ dqg erwk ri wkhp zloo hduq gxrsro| sur�wv �_ iru wkh gxudwlrq ri wkh sdwhqw/

zlwk 3 � �_ ? �61 Li lqvwhdg wkh iroorzhu grhv qrw sdwhqw/ erwk wkh lqqrydwru dqg

wkh iroorzhu zloo jdlq gxrsro| sur�wv xqwlo wkh vhfuhw ohdnv rxw +wklv dovr dssolhv wr

wkh Vwulfw v|vwhp,1

Vxppdul}lqj/ wkh wlplqj ri wkh jdph lv dv iroorzv= �uvw/ wkh lqqrydwru fkrrvhv

khu U)G h�ruw> vhfrqg/ vkh ghflghv zkhwkhu ru qrw wr sdwhqw> wklug/ wkh iroorzhu

ghflghv klv gxsolfdwlrq h�ruw> dqg �qdoo|/ wkh iroorzhu ghflghv zkhwkhu ru qrw wr

sdwhqw +wklv vwdjh lv devhqw lq wkh Vwulfw v|vwhp,1 Rxu vroxwlrq frqfhsw lv vxejdph

shuihfw htxloleulxp/ vr zh vroyh wkh prgho surfhhglqj edfnzdugv1

Wkh iroorzhu*v sureohp1 Xsrq gxsolfdwlrq/ wkh iroorzhu pxvw ghflgh zkhwkhu ru

qrw wr sdwhqw1 Li kh grhv qrw sdwhqw/ klv h{shfwhg sd|r� lv

Z
7
@

�_

} . u
> +5,

zkhuh u lv wkh lqwhuhvw udwh144 Wklv lv dovr wkh iroorzhu*v sd|r� lq wkh Vwulfw v|vwhp145

Zkhq wkh iroorzhu sdwhqwv lq wkh Hxurshdq v|vwhp/ kh kdv wr vkduh wkh pdunhw

zlwk wkh �uvw lqqrydwru xqwlo wkh sdwhqw h{sluhv1 Kh zloo wkxv ghflgh wr sdwhqw rqo|

w|slfdoo| lv nqrzq wr ulydov zlwklq 45 wr 4; prqwkv ri wkh gdwh ri wkh lqlwldo ghflvlrq e| wkh lqqrydwru

wr ghyhors wkh qhz surgxfw ru surfhvv1 Krzhyhu/ vxfk lqirupdwlrq pd| eh ohvv hdvlo| rewdlqhg

zkhq wkh lqqrydwru lv dq rxwvlghu wr wkh lqgxvwu|1 Zkhwkhu dqg zkhq sdwhqw dssolfdwlrqv vkrxog eh

sxeolfo| glvforvhg wkhq ehfrphv d srolf| lvvxh> vhh Drnl dqg Vslhjho +5333, iru dq lqwhuhvwlqj dqdo|vlv

ri wkh pdlq rswlrqv1
44Wkurxjkrxw wkh sdshu/ o pd| lqfrusrudwh wkh suredelolw| wkdw wkh lqqrydwlrq lv vxshuvhghg e|

qhz whfkqrorj| dffuxlqj h{srqhqwldoo| zlwk d frqvwdqw kd}dug udwh1
45Iru vlpsolflw|/ zh dvvxph wkdw wkh suredelolw| ri ohdndjh lv lqghshqghqw ri wkh qxpehu ri �upv

wkdw duh sudfwlflqj wkh lqqrydwlrq1 Krzhyhu/ doo wkh uhvxowv ri wkh sdshu lpphgldwho| h{whqg wr wkh

fdvh zkhuh wkh suredelolw| ri ohdndjh lv juhdwhu xqghu gxrsro| wkdq xqghu prqrsro|1
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Lq wkh Dphulfdq v|vwhp/ wkh vhfrqg0lqyhqwru sdwhqwhh fdq h{foxgh wkh �uvw lq0

yhqwru dqg uhds prqrsro| sur�wv xqwlo wkh sdwhqw h{sluhv1 Wkhuhiruh/ kh zloo sdwhqw

rqo| li �
4� h

3oA

�
�6

u

�
�_

} . u
= +7,

Ohw w
. dqg w

� eh wkh sdwhqw gxudwlrqv wkdw pdnh wkh iroorzhu lqgl�huhqw ehwzhhq

sdwhqwlqj dqg qrw lq wkh Hxurshdq dqg wkh Dphulfdq v|vwhp/ uhvshfwlyho|1 Wkhq/ lq

wkh Dphulfdq v|vwhp wkh iroorzhu*v sd|r� lv
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+8,

Lq wkh Hxurshdq v|vwhp/ zh kdyh lqvwhdg
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+9,

Fohduo|/ w� ? w. = wkh Dphulfdq v|vwhp surylghv wkh iroorzhu zlwk juhdwhu lqfhqwlyhv

wr sdwhqw1

Ohw xv qrz frqvlghu wkh iroorzhu*v rswlpdo gxsolfdwlrq h�ruw/ a| +W,1 Fohduo|/ a| +W ,

lv lqfuhdvlqj lqZ 1 Lqvshfwlrq ri +5, > +8, dqg +9, frq�upv wkdwZ� �Z. �Z 7
dqg

gZ@gW � 3> zkhuh doo ri wkhvh lqhtxdolwlhv duh vwulfw li wkh iroorzhu sdwhqwv1 Wkxv/

wkh gxsolfdwlrq h�ruw ghshqgv srvlwlyho| rq wkh ghjuhh ri surwhfwlrq dffrughg wr wkh

vhfrqg lqyhqwru/ zklfk lv kljkhvw lq wkh Dphulfdq v|vwhp dqg orzhvw lq wkh Vwulfw

v|vwhp= a|
� +W , � a|. +W , � a|7 146 Ixuwkhupruh/ lq doo v|vwhpv wkh iroorzhu*v h�ruw lv

qrq0ghfuhdvlqj lq wkh sdwhqw ohqjwk/ ga| +W , @gW � 3> dqg lv lqfuhdvlqj li wkh iroorzhu

46Wkh �uvw lqhtxdolw| lv vwulfw li A : |
�c dqg wkh vhfrqg lv vwulfw li A : |. �
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sdwhqwv1 Wklv lv ehfdxvh orqjhu sdwhqwv surylgh d kljkhu uhzdug wr wkh iroorzhu dqg

pdnh klp pruh djjuhvvlyh +li kh ghflghv wr sdwhqw,1

Iljxuh 4 looxvwudwhv wkh gxsolfdwlrq h�ruw lq wkh wkuhh v|vwhpv dv d ixqfwlrq ri wkh

sdwhqw ohqjwk1

Ilj1 4= Gxsolfdwlrq h�ruw1

Wkh lqqrydwru*v sureohp1 Lq doo v|vwhpv/ li wkh lqqrydwru sdwhqwv vkh hduqv

Y� +W, @ �6+4�h
3oA ,@u= Li vkh grhv qrw sdwhqw/ khu sd|r� ghshqgv rq wkh iroorzhu*v

ehkdylru dqg wkh sdwhqw v|vwhp1

Lq wkh Vwulfw v|vwhp/ dqg pruh jhqhudoo| li wkh iroorzhu grhv qrw sdwhqw/ wkh

lqqrydwru*v sd|r� lv

Y
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�6 . a|+3,
�_

} . u

a|+3, . } . u
> +:,

vlqfh a|7 +W , @ a| +3, iru doo W 1 Vlqfh Y 7

��
lv lqghshqghqw ri W> zkloh Y� +W , lqfuhdvhv

zlwk W / wkhuh zloo eh d xqltxh fxwr� W
7 vxfk wkdw wkh lqqrydwru sdwhqwv li dqg rqo|

li W � W
7
= Wkh fxwr� W

7 lv lpsolflwo| ghwhuplqhg e| wkh frqglwlrq Y� +W , @ Y 7

��
+W ,>

l1h1 �
4� h

3oA
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�
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�6 . a| +3, Z_
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= +;,
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Lq wkh Hxurshdq v|vwhp/ wkh lqqrydwru*v sd|r� lv
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Sursrvlwlrq 4 Wkh Hxurshdq dqg wkh Vwulfw v|vwhpv |lhog wkh vdph htxloleulxp rxw0

frph1

Surri1 Iluvw ri doo/ zh vkrz wkdw lq wkh Hxurshdq v|vwhp/ wkh lqqrydwru kdv juhdwhu

lqfhqwlyhv wr sdwhqw wkdq wkh iroorzhu1 Ohw W. eh wkh sdwhqw gxudwlrq wkdw pdnhv

wkh lqqrydwru lqgl�huhqw ehwzhhq sdwhqwlqj dqg qrw1 Zh pxvw suryh wkdw W. ? w. =

Li wkh lqqrydwru grhv qrw sdwhqw dw W @ w. / vkh jhwv

Y�� +w
., @

�6 . a| +3, Z_

5no

a| +3, . } . u

lqghshqghqwo| ri wkh iroorzhu*v sdwhqwlqj ghflvlrq/ zkhuhdv li vkh sdwhqwv vkh jhwv
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�6+4� h
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zkhuh wkh odwwhu htxdolw| iroorzv iurp wkh gh�qlwlrq ri w. = Vlqfh

�6

} . u

A
�6 . a| +3, Z_

5no

a| +3, . } . u
>

wkh lqqrydwru suhihuv wr sdwhqw dw W @ w. = Wklv phdqv wkdw W. ? w.= Wkxv/ wkh

iroorzhu zloo qhyhu sdwhqw dw htxloleulxp lq wkh Hxurshdq v|vwhp/ mxvw olnh lq wkh

Vwulfw v|vwhp1

Wkh lqwxlwlrq iru wklv uhvxow lv vwudljkwiruzdug= lq wkh Hxurshdq v|vwhp/ odwhu

lqqrydwruv fdqqrw h{foxgh sulru xvhuv1 Wkh| fdq rqo| vkhowhu wkhpvhoyhv iurp lqdg0

yhuwhqw ohdn1 Wklv pdnhv wkh sdwhqw pruh dsshdolqj wr wkh �uvw lqyhqwru wkdq wkh

iroorzhu/ dv wkh �uvw fdq h�hfwlyho| xvh lw wr eorfn wkh odwwhu1 Wklv phdqv wkdw li
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wkh lqqrydwru grhv qrw sdwhqw/ wkh iroorzhu zrq*w hlwkhu/ l1h1 vhfrqg0lqyhqwruv zloo

qhyhu sdwhqw lq htxloleulxp1 Frqvhtxhqwo|/ wkh htxloleulxp rxwfrph lq wkh Hxurshdq

v|vwhp lv wkh vdph dv lq wkh Vwulfw v|vwhp1 Lq ylhz ri Sursrvlwlrq 4/ lq zkdw iroorzv

zh vkdoo uhihu wr wkh Hxurshdq v|vwhp rqo|/ exw lw vkrxog eh xqghuvwrrg wkdw wkh

vdph uhvxowv dsso| wr wkh Vwulfw v|vwhp147

Frqvlghu qh{w wkh Dphulfdq v|vwhp1 Wkh lqqrydwru*v sd|r� e| qrw sdwhqwlqj lv

Y
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�� +W , @
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AAAAAA?
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+43,

Qrwh wkdw Y �
��

+W , mxpsv grzq dw W @ w�> dv wkh iroorzhu*v sdwhqwlqj ghflvlrq ghsulyhv

wkh lqqrydwru ri gxrsro| sur�wv1 Rqfh djdlq/ wkh lqqrydwru*v sd|r� li vkh uholhv rq

vhfuhf| lv qrq0lqfuhdvlqj lq wkh sdwhqw ohqjwk/ W > dqg wkhuhiruh wkhuh lv d fxwr� W�

vxfk wkdw wkh lqqrydwru zloo sdwhqw li dqg rqo| li W � W
�

1

Ohppd 4 Lq wkh Dphulfdq v|vwhp/ wkh iroorzhu kdv juhdwhu lqfhqwlyhv wr sdwhqw wkdq

wkh lqqrydwru= W� � w
�
=

Surri1 Li W ? w
�/ wkh iroorzhu grhv qrw sdwhqw +l1h1 Z_

5no
A Y� +W ,,1 Wkhq zh kdyh

Y ��� +W , @
�6 . a|+3,

�_

} . u

a|+3, . } . u
@

�_

} . u
.

+�6 � �_,

a| +3, . } . u
A

�_

} . u
=

Frpelqlqj wkhvh wzr lqhtxdolwlhv/ zh jhw Y �
��

+W , A Y� +W , iru doo W ? w�= Wkxv wkh

lqqrydwru zloo qrw sdwhqw zkhq W ? w
�/ zklfk phdqv wkdw W� � w

�1

Wklv surshuw| ri wkh Dphulfdq v|vwhp/ zklfk vwdqgv lq frqwudvwv wr wkh rssrvlwh

uhvxow kroglqj lq wkh Hxurshdq v|vwhp +qdpho|/ W. ? w
.,/ lv qrwhzruwk| dqg pd| eh

47Sursrvlwlrq 4 fdq eh hdvlo| h{whqghg wr wkh fdvh zlwk �0uhsolfdqwv= wkh orvv gxh wr +ixuwkhu,

uhsolfdwlrq lv kljkhu iru wkh lqqrydwru wkdq iru wkh �uvw uhsolfdqw/ dqg/ pruh jhqhudoo|/ lv kljkhu iru

wkh &0wk uhsolfdqw wkdq iru wkh & n �0wk1

47



h{sodlqhg dv iroorzv1 Lq wkh Dphulfdq v|vwhp/ wkh sdwhqw fdq eh xvhg erwk e| odwh

dqg hduo| lqqrydwruv wr h{foxgh doo wkh rwkhuv1 Exw zkloh wkh sdwhqw uhqw lv wkh vdph

iru doo/ wkh �uvw lqqrydwru dorqh fdq ehqh�w iurp ohdg wlph/ dqg wkhuhiruh vkh zloo eh

ohvv surqh wr sdwhqwlqj148

Exloglqj rq Ohppd 4/ zh fdq suryh wkh iroorzlqj1

Sursrvlwlrq 5 +l, Lq wkh Dphulfdq v|vwhp wkh lqqrydwru kdv orzhu lqfhqwlyhv wr

lqqrydwh/ a{
� +W, � a{. +W ,/ exw juhdwhu lqfhqwlyhv wr sdwhqw/ W� ? W. > wkdq lq wkh

Hxurshdq v|vwhp1 +ll, Li wkh sdwhqw olih fdq eh iuhho| dgmxvwhg/ wkh Dphulfdq v|vwhp

zhoiduh0grplqdwhv wkh Hxurshdq v|vwhp1

Surri1 +l, Zh �uvw vkrz wkdw wkh lqfhqwlyh wr sdwhqw lv juhdwhu lq wkh Dphulfdq

v|vwhp wkdq lq wkh Hxurshdq v|vwhp= W
� ? W.1 Lq ylhz ri Ohppd 4/ zh pxvw

glvwlqjxlvk ehwzhhq wzr fdvhv/ W� A w
� dqg W

�
@ w

�
= +Lq Vhfwlrq 7/ zh hoderudwh

rq wklv glvwlqfwlrq,1 Lq wkh �uvw fdvh/ W� zloo eh jlyhq e| wkh frqglwlrq Y� +W�, @

Y �
��

+W�,> zkhuhdv W. lv ghwhuplqhg e| Y� +W
., @ Y .

��
+W.,= Vlqfh a|�+W�, A a|+3,>

zh kdyh/ iurp +43, dqg +<,/ Y �
��

+W�, ? Y .
��

+W�,= Khqfh/ W� ? W. 1

Li W� @ w�> lw iroorzv iurp wkh gh�qlwlrq ri w
�

wkdw Y� +W
�, @ �_@+} . u,1 Dw

W @ W. > zh kdyh lqvwhdg

Y� +W
., @

�6 . a| +3, Z_

5no

a| +3, . } . u
>

zlwk

�6 . a| +3, Z_

5no

a| +3, . } . u
@

4

} . u

+} . u,�6 . a| +3, �_
a| +3, . } . u

A
4

} . u
�_=

Khqfh/ Y� +W
�, ? Y� +W

., dqg W
�
? W

. djdlq1

Qh{w zh vkrz wkdw lq wkh Hxurshdq v|vwhp wkh lqqrydwru*v uhzdug/ dqg khqfh

khu lqfhqwlyh wr lqqrydwh/ duh dozd|v dw ohdvw dv odujh dv lq wkh Dphulfdq v|vwhp/

dqg duh vwulfwo| juhdwhu iru w
� � W ? W. 1 Iru W ? w�> luuhvshfwlyh ri wkh sdwhqw

48Ohppd 4 dv zhoo dv Sursrvlwlrq 5 dovr jhqhudol}h wr wkh fdvh zlwk pdq| uhsolfdqwv1
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v|vwhp/ qhlwkhu wkh lqqrydwru qru wkh iroorzhu sdwhqw= Y �
��

+W , @ Y .
��

+W , @ Y 7
��

1

Dw W @ w�> Y �

��
+W , mxpsv grzq lq wkh Dphulfdq v|vwhp dv wkh iroorzhu hohfwv wr

sdwhqw/ zkhuhdv Y .
��

+W , vwd|v frqvwdqw +qrerg| sdwhqwv, xs wr W. lq wkh Hxurshdq

v|vwhp 1 Iru w
� � W ? W

�/ wkh lqqrydwru*v uhzdug lq wkh Dphulfdq v|vwhp lv

Y �
��

+W , @ �6@^a|�+W ,.}.u`= Vlqfh a|�+W , lv lqfuhdvlqj lq W> wkh lqqrydwru*v uhzdug lv

ghfuhdvlqj lq W 1 +Li W� @ w
�/ wkh lqwhuydo w� � W ? W� lv hpsw|1, Iru W� � W ? W. >

wkh lqqrydwru sdwhqwv rqo| lq wkh Dphulfdq v|vwhp dqg Y
�
��

@ Y� +W ,> zklfk lv

lqfuhdvlqj lq W exw lv vwloo orzhu wkdq Y
7

��
iru W ? W

.
= Ilqdoo|/ iru W � W

. wkh

lqqrydwru sdwhqwv dqg rewdlqv wkh vdph uhzdug lq erwk v|vwhpv1

+ll, Dq| dfklhydeoh htxloleulxp lq wkh Hxurshdq v|vwhp pd| eh rewdlqhg lq wkh

Dphulfdq v|vwhp e| vxlwdeoh fkrlfh ri wkh sdwhqw olih/ zkloh wkh frqyhuvh lv qrw wuxh1

Vshfl�fdoo|/ dq| htxloleulxp rewdlqhg lq wkh Hxurshdq v|vwhp zlwk W ? W
. fdq eh

uhsolfdwhg lq wkh Dphulfdq v|vwhp e| vhwwlqj W ? w�/ zkloh wkh htxloleuld rewdlqhg

lq wkh wzr v|vwhpv zkhq W � W
. duh wkh vdph1

Wkh lqwxlwlrq xqghuo|lqj sduw +l, ri wkh Sursrvlwlrq lv vwudljkwiruzdug1 Zlwk

sulru xvhu uljkwv/ wkh lqqrydwru lv qrw h{foxghg iurp wkh xvh ri wkh whfkqrorj| xsrq

gxsolfdwlrq1 Vkh dovr uhwdlqv wkh prqrsro| iru d orqjhu shulrg/ dv wkh iroorzhu*v sd|r�

xsrq gxsolfdwlrq lv orzhu xqghu wkh Hxurshdq v|vwhp1 Erwk h�hfwv whqg wr uhgxfh

wkh lqqrydwru*v surshqvlw| wr sdwhqw lq wkdw v|vwhp1 Rq wkh rwkhu kdqg/ sulru xvhu

uljkwv vwuhqjwkhq wkh surwhfwlrq dffrughg wr lqqrydwruv dqg wkxv vwlpxodwh lqqrydwlyh

h�ruw1
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Wdeoh 4

Wdeoh 4 looxvwudwhv wkh fulwlfdo ydoxhv ri wkh sdwhqw olih lq wkh Hxurshdq dqg Dphu0

lfdq v|vwhpv/ dvvxplqj wkdw W� A w�1 Rqh whvwdeoh lpsolfdwlrq ri Sursrvlwlrq 5 lv

wkdw pruh �upv vkrxog fkrrvh sdwhqw surwhfwlrq ryhu vhfuhf| xqghu wkh Dphulfdq

v|vwhp wkdq xqghu wkh Hxurshdq v|vwhp149

Ilj1 5= Lqqrydwlrq h�ruw

Iljxuh 5 looxvwudwhv wkh lqqrydwlyh h�ruw lq wkh wzr v|vwhpv1 Qrwh wkh qrq0

prqrwrqlflw| ri U)G h�ruw lq wkh Dphulfdq v|vwhp1 Wkh uhdvrq iru wklv qrq0

49Dphulfdq �upv duh lqghhg nqrzq wr sdwhqw pruh wkdq Hxurshdq rqhv/ vhh RHFG +5333,1 Fohduo|/

wkhuh duh pdq| rwkhu srvvleoh h{sodqdwlrqv wr wklv idfw1

4:



prqrwrqlflw| lv wkdw/ iru lqwhuphgldwh ohyhov ri wkh sdwhqw olih> wkh sdwhqw uhsuhvhqwv

wkh sul}h wr wkh iroorzhu udwkhu wkdq wkh lqqrydwru1 Orqjhu sdwhqw gxudwlrq irvwhuv

juhdwhu lqyhvwphqw lq gxsolfdwlrq e| wkh iroorzhu dqg vkruwhqv wkh lqqrydwru*v ohdg

wlph14:

Sursrvlwlrq 5 hvwdeolvkhv d zhdn grplqdqfh uhvxow1 Krzhyhu/ vlqfh lq wkh Dphu0

lfdq v|vwhp wkh lqqrydwru lv pruh surqh wr sdwhqwlqj/ kh fdq eh lqgxfhg wr glvforvh

wkh lqqrydwlrq dw orzhu frvw/ l1h1 zlwk d vkruwhu sdwhqw ohqjwk/ wkdq lq wkh Hxurshdq

v|vwhp1 Wkxv/ wkh grplqdqfh lv vwulfw li wkh vrfldo sodqqhu zdqwv wkh �uvw lqqrydwru

wr sdwhqw1 Li/ lqvwhdg/ lw lv vrfldoo| ghvludeoh wr ohw �upv uho| rq vhfuhf|/ lw lv fohduo|

d pdwwhu ri lqgl�huhqfh zkhwkhu sulru xvhu uljkwv duh judqwhg ru qrw14; Lw lv wkhq

qdwxudo wr dvn zkhwkhu sdwhqw surwhfwlrq vkrxog eh vwurqj hqrxjk wr lqgxfh wkh �uvw

lqyhqwru wr sdwhqw1 Wklv lv wkh vxemhfw ri wkh wzr iroorzlqj Vhfwlrqv1

7 Wkh frqwudfw wkhru| ri sdwhqwv

Wklv vhfwlrq dgguhvvhv wkh h{0srvw sureohp ri fkrrvlqj wkh sdwhqw ohqjwk vr dv wr

pd{lpl}h h{shfwhg vrfldo zhoiduh dvvxplqj wkdw wkh lqqrydwlrq lv douhdg| dydlodeoh1

Lq sduwlfxodu/ zh dvn zkhwkhu glvforvxuh ri wkh lqqrydwlrq uhsuhvhqwv d jrrg hqrxjk

uhdvrq wr judqw whpsrudu| prqrsro| srzhu wr wkh lqqrydwru/ dv lv fodlphg e| wkh

frqwudfw wkhru| ri sdwhqwv1 E| irfxvlqj rq wkh h{0srvw sureohp/ zh glvuhjdug wkh

4:Qrq0prqrwrqlf U)G h�ruw lv dovr irxqg e| Krurzlw} dqg Odl +4<<9,/ Fkrl +4<<;,/ dqg Wdndor

+4<<;, exw iru gl�huhqw uhdvrqv1 Lq Krurzlw} dqg Odl +4<<9,/ orqj sdwhqwv kxuw lqqrydwruv ehfdxvh

wkh| vwlpxodwh lplwdwlrq1 Lq Fkrl +4<<;,/ wkh ohqjwk ri wkh sdwhqw d�hfwv wkh lqqrydwru*v lqfhqwlyh wr

olwljdwh dqg khqfh wkh hqwu| ghflvlrq ri rxwvlghuv1 Lq Wdndor +4<<;,/ olnh lq rxu sdshu/ orqjhu sdwhqwv

lqfuhdvh wkh gxsolfdwlrq h�ruw1 Krzhyhu/ wkh phfkdqlvp lv gl�huhqw= lq Wdndor orqjhu sdwhqwv uhgxfh

wkh gxsolfdwru*v sur�w lq fdvh kh grhv qrw vxffhhg/ zkhuhdv lq rxu prgho orqjhu sdwhqwv lqfuhdvh wkh

gxsolfdwru*v sur�w li kh vxffhhgv1
4;Lw zloo eh vkrzq wkdw wkh sdwhqw ohqjwk vkrxog qhyhu hqfrxudjh sdwhqwlqj e| wkh vhfrqg lqqrydwru

zkhq wkh �uvw lqyhqwru grhv qrw sdwhqw1 Wkdw lv/ lq wkh Dphulfdq v|vwhp wkh rswlpdo sdwhqw olih

qhyhu olhv ehwzhhq |
� dqg A

� +vhh wkh surri ri Sursrvlwlrq 8 lq wkh Dsshqgl{,1 Vxfk d srolf| zrxog

lqyroyh zdvwhixo gxsolfdwlrq h�ruw dqg surwudfwhg prqrsro| +vhfuhf| iru wkh lqqrydwru/ wkhq sdwhqw

surwhfwlrq iru wkh iroorzhu,1

4;



lpsdfw ri wkh sdwhqw srolf| rq wkh lqqrydwru*v U)G h�ruw/ dqg wkxv glvhqwdqjoh

wkh glvforvxuh prwlyh iru sdwhqwv iurp wkh wudglwlrqdo uhzdug prwlyh1 Iurp wklv

ylhzsrlqw/ wkh sdwhqw v|vwhp lv vhhq vroho| dv d phdqv iru wkh gl�xvlrq ri lqqrydwlyh

nqrzohgjh1

H{0srvw/ wkh vrfldo frvwv ri sdwhqwv dqg vhfuhwv lqfoxgh wkh ghdgzhljkw orvvhv

dvvrfldwhg zlwk prqrsro| ru gxrsro|/ dqg wkh gxsolfdwlrq h�ruw1 Ohw G6 dqg G_

ghqrwh wkh prqrsro| dqg gxrsro| ghdgzhljkw orvvhv/ zlwk G6 � G_ � 31 Zkhq wkh

sdwhqw h{sluhv/ ru d vhfuhwhg lqqrydwlrq ohdnv rxw/ wkh ghdgzhljkw orvv idoov wr }hur1

Wkh h{shfwhg vrfldo orvv lq wkh Dphulfdq v|vwhp fdq eh fdofxodwhg dv iroorzv1

Li W ? w
�/ qhlwkhu �up sdwhqwv1 Lq wklv fdvh/ vrfldo orvv lv frpsulvhg ri wkh ghdg0

zhljkw orvv dvvrfldwhg zlwk prqrsro| xqwlo wkh iroorzhu gxsolfdwhv/ wkh ghdgzhljkw

orvv dvvrfldwhg zlwk gxrsro| wkhuhdiwhu/ dqg wkh gxsolfdwlrq frvwv=

O
� +W , @

G6 . a| +3,G_@ +} . u, . fs +a| +3,,

a| +3, . } . u
1 +44,

Lq wkh lqwhuydo W ? w�> vrfldo orvv lv lqghshqghqw ri wkh sdwhqw ohqjwk/ wkxv O� +W , @

O+3,1

Li w
� � W ? W

�/ wkh lqqrydwru grhv qrw sdwhqw/ exw wkh iroorzhu grhv1 Khuh/

wkh vrfldo orvv lv frpsulvhg ri wkh ghdgzhljkw orvv gxh wr wkh lqqrydwru*v prqrsro|

ehiruh gxsolfdwlrq/ wkh ghdgzhljkw orvv ri wkh iroorzhu*v prqrsro| fuhdwhg e| wkh

sdwhqw diwhu gxsolfdwlrq/ dqg wkh gxsolfdwlrq frvwv=

O
� +W , @

G6 . a|� +W , +4� h3oA ,G6@u . fs
�
a|� +W ,

�

a|� +W , . } . u
1 +45,

Lq wkh lqwhuydo w
� � W ? W

�/ O� +W, pd| eh hlwkhu lqfuhdvlqj ru ghfuhdvlqj lq W=

Ilqdoo|/ li W � W
�> wkh vrfldo orvv lv vroho| gxh wr wkh lqqrydwru*v sdwhqw=

O
� +W , @

G6

�
4� h

3oA

�

u

= +46,

Lq wkh Hxurshdq v|vwhp/ h{shfwhg vrfldo orvv lv jlyhq e| +44, iru W ? W
.

> dqg e|

+46, iru W � W. =

4<



H{0srvw/ wkh rswlpdo sdwhqw olih fdqqrw eh juhdwhu wkdq W
� ru W. vlqfh +46, lv

lqfuhdvlqj lq W 1 Zh orrn iru frqglwlrqv wkdw jxdudqwhh wkdw wkh rswlpdo sdwhqw olih

lq wkh Dphulfdq +uhvs1/ Hxurshdq, v|vwhp lv W� +uhvs1/ W.,/ vr dv wr lqgxfh wkh

lqqrydwru wr sdwhqw1

Wr surfhhg/ lw lv xvhixo wr glvwlqjxlvk ehwzhhq wzr fdvhv= W� A w� dqg W� @ w�1

Wkh iruphu fdvh dulvhv zkhq wkh sur�wv dffuxlqj wr wkh lqqrydwru wkdqnv wr khu ohdg

wlph duh odujh hqrxjk wr lqgxfh khu qrw wr sdwhqw hyhq li wkh iroorzhu sdwhqwv/ l1h1

Y� +w�, ? Y
�

��
+w�, +vhh Iljxuh 6d,1 Zkhq wklv lqhtxdolw| lv uhyhuvhg/ wkh lqqrydwru

zrxog qrw sdwhqw li wkh iroorzhu glg qrw sdwhqw hlwkhu/ exw suhihuv wr sdwhqw li wkh

iroorzhu grhv1 Wkxv/ wkh lqqrydwru*v ghflvlrq wr sdwhqw lv wuljjhuhg e| wkh ihdu ri

ehlqj h{foxghg e| wkh gxsolfdwru +vhh Iljxuh 6e,4<

Wdnlqj lqwr dffrxqw wkh gh�qlwlrq ri w
�

> lqhtxdolw| Y� +w�, ? Y �
��

+w�, lv htxlyd0

ohqw wr=

Wrxjk Frpshwlwlrq +WF,= �_ ?
+} . u, �6
a|+3, . } . u

=

Zh fdoo wklv frqglwlrq �Wrxjk Frpshwlwlrq� ehfdxvh lw whqgv wr krog zkhq gxrsro|

sur�wv duh vx!flhqwo| orz dv frpsduhg wr prqrsro| sur�wv1

Ilj1 6d= Frqglwlrq WF krogv1 Ilj1 6e= Frqglwlrq WF krogv qrw1

4<Frkhq/ Qhovrq dqg Zdovk +5333, uhsruw wkdw suh0hpswlrq ri ulydov* sdwhqwlqj lv lqghhg rqh pdmru

uhdvrq zk| �upv gr sdwhqw1 Vhh dovr wkh dqhfwrgdo hylghqfh uhsruwhg lq Phujhv +4<<:,/ zkhuh lw lv

dujxhg wkdw �upv* sdwhqwlqj ghflvlrqv riwhq uhvhpeoh d sulvrqhuv* glohppd1
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Sursrvlwlrq 6 Xqghu Wrxjk Frpshwlwlrq/ wkh rswlpdo sdwhqw ohqjwk lq wkh Dphulfdq

v|vwhp lv W�1

Surri1 Xqghu WF/ W� zloo eh jlyhq e| wkh frqglwlrq Y� +W
�, @ Y �

��
+W�,> l1h1

�
4� h

3oA
�
�
�6

u
@

�6

a|�+W�, . } . u
=

Lw iroorzv wkdw dw W @ W� zh kdyh

O
�
�
W
�
�
@

G6

a|� +W�, . } . u
=

Qrwh/ iurp +43, dqg +44,/ wkdw O� +W , A G6@
k
a|� +W , . } . u

l
iru doo W ? W�1 Vlqfh

a|� +W , lv qrq0ghfuhdvlqj lq W> zh kdyh O� +W , A O
�

�
W
�

�
iru doo W ? W

�
1

Lqwxlwlyho|/ xqghu Wrxjk Frpshwlwlrq/ dw W @ W
� wkh h{shfwhg gxudwlrq ri wkh

lqqrydwru*v whpsrudu| ohdg li vkh grhv qrw sdwhqw htxdov wkh sdwhqw ohqjwk1 D uh0

gxfwlrq lq wkh sdwhqw ohqjwk ehorz W
� gh idfwr ohqjwkhqv wkh gxudwlrq ri prqrsro|/

lqfoxvlyh ri wkh lqqrydwru*v whpsrudu| ohdg/ vlqfh wkh iroorzhu ehfrphv ohvv djjuhv0

vlyh dqg gxsolfdwlrq lv ghod|hg1 +Pruhryhu/ iru W� A W � w�> prqrsro| lv ixuwkhu

surorqjhg eh|rqg wkh gdwh ri gxsolfdwlrq iru wkh gxudwlrq ri wkh iroorzhu*v sdwhqw1,

Vlqfh h{0srvw lw lv ghvludeoh wr plqlpl}h wkh gxudwlrq ri prqrsro|/ wkh rswlpdo sdwhqw

ohqjwk pxvw lqgxfh glvforvxuh e| wkh lqqrydwru1

Li Frqglwlrq WF grhv qrw krog/ zh kdyh W
�
@ w

�
= Lq wklv fdvh/ wkh h{shfwhg

gxudwlrq ri wkh lqqrydwru*v whpsrudu| ohdg li vkh grhv qrw sdwhqw lv vkruwhu wkdq

wkh sdwhqw ohqjwk/ dqg vr uhgxflqj W ehorz W
� grhv qrw ohdg wr orqjhu prqrsro|1

Krzhyhu/ li W lv uhgxfhg ehorz W
�/ vkruwhu prqrsro| zloo eh iroorzhg e| gxrsro|

udwkhu wkdq e| frpshwlwlrq1 Wkh rswlpdo sdwhqw olih zloo wkhq ghshqg rq wkh uhodwlyh

vl}h ri wkh prqrsro| dqg gxrsro| ghdgzhljkw orvvhv1

Frqvlghu wkh iroorzlqj frqglwlrq=

Vriw Frpshwlwlrq +VF,=
�_

�6

�
G_

G6

=
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Wr vwduw zlwk/ qrwh wkh dqdorj| ehwzhhq wkh lqqrydwru*v dqg wkh srolf| pdnhu*v

jrdov= wkh iruphu pd{lpl}hv sur�wv/ wkh odwwhu plqlpl}hv wkh ghdgzhljkw orvvhv dvvr0

fldwhg zlwk wkrvh sur�wv +rq wrs ri gxsolfdwlrq frvwv,1 Li frqglwlrq VF krogv dv dq

htxdolw|/ sur�wv dqg ghdgzhljkw orvvhv duh sursruwlrqdo wr hdfk rwkhu/ dqg wkh srolf|

pdnhu whqgv wr suhihu zkdw wkh lqqrydwru glvolnhv1 Wkxv/ li wkh lqqrydwru suhihuv

vhfuhf| ryhu sdwhqwlqj/ vrflhw| suhihuv sdwhqwlqj ryhu vhfuhf| hyhq qhjohfwlqj gxsol0

fdwlrq frvwv1 Zkhq VF krogv dv dq lqhtxdolw|/ wkh ghdgzhljkw orvv dvvrfldwhg zlwk

gxrsro| lv hyhq juhdwhu/ dqg wkh vdph frqfoxvlrq dssolhv1

Zh fdq wkhq xvh wkh lqqrydwru*v rswlpdo ghflvlrq wr slq grzq wkh rswlpdo sdwhqw

srolf|1

Sursrvlwlrq 7 Xqghu Vriw Frpshwlwlrq/ wkh rswlpdo sdwhqw ohqjwk lq wkh Dphulfdq

+uhvs1/ Hxurshdq, v|vwhp lv W� +uhvs1/ W.,1

Surri1 Frqvlghu �uvw wkh Hxurshdq v|vwhp1 E| wkh gh�qlwlrq ri W
./ jlyhq e| +:,

vlqfh W. @ W
7 / zh kdyh=

�
4� h

3oA
.
�

u

@

4 . a| +3, �

5no

Z_

Z6

a| +3, . } . u
>

dqg wkhuhiruh iurp +46, zh jhw=

O
�
�
W
.

�
@ G6

4 . a|+3, �

5no

Z_

Z6

a|+3, . } . u
=

Wkxv/

O +3,�O�
�
W
.
�
@

a|+3,
�
(_

(6
�

Z_

Z6

�
(6

5no
. fs +a|+3, ,

a|+3, . } . u
=

Li Frqglwlrq VF krogv/ wkh whup lqvlgh eudfnhwv lv qrq0qhjdwlyh/ wkxv O +3, A O�
�
W
.

�
1

Zlwk uhjdug wr wkh Dphulfdq v|vwhp/ vlqfh O�+W , lv lqfuhdvlqj lq W iru W � W
�

dqg W
.
A W

� e| Sursrvlwlrq 5/ zh jhw d iruwlrul O +3, A O�
�
W
�

�
1

Qrwh wkdw Frqglwlrq VF lv vx!flhqw exw qrw qhfhvvdu|/ vlqfh dq dgglwlrqdo dg0

ydqwdjh ri sdwhqwv ryhu vhfuhwv lv wkdw gxsolfdwlrq frvwv duh qrw eruqh1
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Lq rughu wr vhh zk| lqhtxdolw| �_@�6 � G_@G6 lv dvvrfldwhg zlwk Vriw Frpshwl0

wlrq lq wkh grzqvwuhdp surgxfw pdunhw/ frqvlghu wkh fdvh ri d gudvwlf frvw0uhgxflqj

lqqrydwlrq1 Ohw S +T, @ d � eT ghqrwh wkh lqyhuvh ghpdqg ixqfwlrq dqg qrupdo0

l}h wr }hur wkh srvw0lqqrydwlrq pdujlqdo frvw1 Wkh gxrsro| rxwsxw pd| udqjh iurp

prqrsro| rxwsxw wr frpshwlwlyh rxwsxw d@e/ ghshqglqj rq wkh lqwhqvlw| ri surgxfw

pdunhw frpshwlwlrq1 Zh kdyh �_@G_ @ eT@+d�eT,/ vr wkh udwlr �_@G_ lv lqfuhdvlqj

lq T1 Wkh odwwhu udwlr whqgv wr �

2
+�6@G6, zkhq gxrsro| rxwsxw whqgv wr prqrsro|

rxwsxw/ dqg whqgv wr lq�qlw| zkhq gxrsro| rxwsxw whqgv wr frpshwlwlyh rxwsxw1 Wkxv

�_@G_ ? �6@G6 +dqg Frqglwlrq VF krogv, li frpshwlwlrq lv vriw153

Wr vxp xs/ lq wkh Dphulfdq v|vwhp lw lv rswlpdo wr lqgxfh wkh �uvw lqqrydwru

wr sdwhqw surylghg wkdw hlwkhu Frqglwlrq WF ru VF krog1 Wklv phdqv wkdw ohwwlqj

�upv uho| rq vhfuhf| pd| eh wkh ehvw srolf| rqo| xqghu olplwhg flufxpvwdqfhv/ zkhuh

frpshwlwlrq lq wkh surgxfw pdunhw lv qhlwkhu sduwlfxoduo| vriw +dqg VF idlov, qru

wrxjk +dqg WF idlov,/ dqg gxsolfdwlrq frvwv duh vx!flhqwo| orz154

8 Sdwhqwv/ vhfuhwv/ dqg lqqrydwlyh h�ruw

Zh qrz irfxv rq wkh lqqrydwlrq vwdjh ri wkh jdph dqg frqvlghu wkh lpsdfw ri wkh

sdwhqw ohqjwk rq wkh lqqrydwru*v uhvhdufk h�ruw1 Wkh srolf| remhfwlyh qrz lqfoxghv

erwk wkh fuhdwlrq dqg wkh gl�xvlrq ri wkh lqqrydwlrq1

Rqh pljkw wklqn wkdw rxu uhvxowv rq wkh rswlpdolw| ri sdwhqwv lq wkh suhylrxv

vhfwlrq frxog rqo| eh uhlqirufhg e| wdnlqj lqwr dffrxqw wkh h�hfw ri wkh sdwhqw srolf|

rq wkh lqfhqwlyhv wr lqqrydwh1 Zlwk prqrsro| lq U)G/ wkh zlqqhu0wdnhv0doo h�hfw/

zklfk jhqhudoo| whqgv wr ohdg wr ryhulqyhvwphqw/ glvdsshduv/ dqg vlqfh lqqrydwruv

53Lq wkh olqhdu ghpdqg fdvh/ Frxuqrw rxwsxw uhsuhvhqwv wkh wkuhvkrog ohyho iru zklfk Z_*(_ '

Z6*(61 Wkh udwlr Z_*(_ lqfuhdvhv hyhq pruh udslgo| zkhq wkh ghpdqg ixqfwlrq lv frqfdyh/ dqg

lqfuhdvhv ohvv udslgo| +lw pd| hyhq ghfuhdvh/ lq zklfk fdvh Frqglwlrq VF dozd|v krogv, zlwk frqyh{

ghpdqg ixqfwlrqv1
54Lq wkh Hxurshdq v|vwhp/ WF grhv qrw jxdudqwhh wkdw sdwhqwv rxwshuirup vhfuhwv= li gxsolfdwlrq

frvwv duh vx!flhqwo| orz dqg VF idlov/ lw pd| eh ghvludeoh wr ohw lqqrydwruv uho| rq vhfuhf|1
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jhqhudoo| idlo wr dssursuldwh doo wkh vrfldo uhwxuqv iurp lqqrydwlrqv/ wkhuh zloo eh

xqghulqyhvwphqw lq U)G1 Wkhq/ lw pd| eh ghvludeoh wr lqfuhdvh wkh lqfhqwlyhv wr

lqqrydwh dqg wklv lv suhflvho| zkdw vwurqj sdwhqw surwhfwlrq lv vxssrvhg wr gr1

Krzhyhu/ lq wkh Dphulfdq v|vwhp wkh lqfhqwlyhv wr lqqrydwh duh qrq0prqrwrqlf

lq wkh vwuhqjwk ri sdwhqw surwhfwlrq/ dv zh kdyh vhhq lq Vhfwlrq 61 Lq sduwlfxodu/

lqqrydwlrq h�ruw mxpsv grzq dw W @ w
�= Wklv phdqv wkdw lq wkh Dphulfdq v|vwhp

glvforvxuh dqg lqqrydwlrq duh frq lfwlqj jrdov= wkh ihdu ri ehlqj glvsodfhg e| wkh

gxsolfdwru xujhv wkh lqqrydwru wr sdwhqw/ exw kxuwv khu lqfhqwlyhv wr lqqrydwh1 Wkxv/

lq rughu iru sdwhqwv wr surylgh wkh vdph lqfhqwlyhv wr lqqrydwh dv vhfuhwv/ wkh sdwhqw

ohqjwk kdv wr eh udlvhg zhoo deryh W�> dqg Frqglwlrq WF lv qr orqjhu vx!flhqw wr

hqvxuh wkh vxshulrulw| ri sdwhqwv1

Wr surfhhg/ ohw xv qrupdol}h wr }hur wkh ohyho ri vrfldo zhoiduh wkdw zrxog eh

dfklhyhg li wkh lqqrydwlrq zhuh dydlodeoh wr doo lqvwdqwdqhrxvo| dqg dw }hur frvw1

Vrfldo orvv qrz lqfoxghv/ lq dgglwlrq wr wkh srvw0lqqrydwlrq vrfldo orvv O+W ,> wkh

ghod| lq wkh rffxuuhqfh ri wkh lqqrydwlrq dqg wkh lqqrydwru*v uhvhdufk h{shqglwxuh1

Wkxv/ h{0dqwh vrfldo orvv lv gh�qhg dv

�+W , @
Gf . { +W , O+W , . f� +{ +W ,,

{ +W , . u
> +47,

zkhuhGf uhsuhvhqwv wkh lqvwdqwdqhrxv vrfldo orvv eruqh xqwlo wkh lqqrydwlrq lv dfklhyhg

+wklv lv htxdo wr wkh vrfldo vxusoxv wkdw zrxog eh rewdlqhg li wkh lqqrydwlrq zhuh iuhho|

dydlodeoh wr doo,1

Sursrvlwlrq 8 Xqghu Vriw Frpshwlwlrq/ wkh rswlpdo sdwhqw olih lq wkh Dphulfdq dqg

wkh Hxurshdq v|vwhpv lv dw ohdvw dv odujh dv W� dqg W. > uhvshfwlyho|1

Surri1 Vhh wkh Dsshqgl{1

Dv lq wkh h{0srvw dqdo|vlv/ li Frqglwlrq VF krogv wkh rswlpdo sdwhqw olih hqfrxu0

djhv wkh �uvw lqqrydwru wr sdwhqw dqg glvforvh wkh lqqrydwlrq1 Lq frqwudvw wr wkh
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h{0srvw zhoiduh dqdo|vlv/ krzhyhu/ Frqglwlrq VF qr orqjhu jxdudqwhhv wkdw wkh rswl0

pdo sdwhqw olih htxdov W� ru W. = D orqjhu sdwhqw olih pd| eh uhtxluhg wr vwlpxodwh

U)G h�ruw/ lq zklfk fdvh wkh rswlpdo sdwhqw olih kdv wr edodqfh wkh h�hfwv zklfk duh

idploldu iurp Qrugkdxv* +4<9<, dqdo|vlv= rq wkh srvlwlyh vlgh/ lqfuhdvlqj wkh sdwhqw

ohqjwk vwlpxodwhv U)G lqyhvwphqw> rq wkh qhjdwlyh vlgh/ lw surorqjv prqrsro| ghdg0

zhljkw orvvhv1 Lq dgglwlrq wr edodqflqj wkhvh h�hfwv/ krzhyhu/ d qhz �glvforvxuh�

frqvwudlqw pxvw dovr eh frqvlghuhg zkhq �upv fdq uhvruw wr vhfuhf| dqg Frqglwlrq

VF krogv= wkh sdwhqw gxudwlrq kdv wr eh orqj hqrxjk wr glvfrxudjh wkh lqqrydwru

iurp uho|lqj rq vhfuhf|1

Dqrwkhu gl�huhqfh zlwk wkh h{0srvw dqdo|vlv lv wkdw Frqglwlrq WF qr orqjhu

hqvxuhv wkdw sdwhqwv duh suhihudeoh wr vhfuhwv1 Li surgxfw pdunhw frpshwlwlrq lv wrxjk/

wudgh vhfuhw surwhfwlrq pd| surylgh d vxevwdqwldo uhzdug wr lqqrydwruv/ sduwlfxoduo|

li gxsolfdwlrq frvwv duh kljk1 Lq wkhvh flufxpvwdqfhv/ gxsolfdwlyh h�ruw lv vwurqjo|

glvfrxudjhg dqg wudgh vhfuhwv pd| uhsuhvhqw d srzhuixo dssursuldwlrq ghylfh1 Li

Frqglwlrq VF idlov/ wkh ghdgzhljkw orvv shu xqlw ri sur�w lv orzhu xqghu gxrsro| wkdq

xqghu prqrsro|/ dqg vhfuhf| pd| eh wkh prvw h!flhqw zd| wr uhzdug lqqrydwruv1

9 Frqfoxglqj uhpdunv

Lq wklv sdshu/ zh kdyh dqdo|}hg wkh rswlpdo ghjuhh ri sdwhqw surwhfwlrq +fdswxuhg

e| sdwhqw ohqjwk, dqg wkh vfrsh ri wkh uljkwv frqihuuhg wr vhfrqg lqyhqwruv zkhq

lqqrydwruv fdq uhvruw wr vhfuhf| wr surwhfw wkhlu lqqrydwlrqv1 Zh kdyh frpsduhg wkuhh

sdwhqw v|vwhpv/ zklfk gl�hu lq uhjdug wr wkh euhdgwk ri wkh vhfrqg lqyhqwru*v sdwhqw

uljkwv1 Zh kdyh vkrzq wkdw wkh Vwulfw v|vwhp/ zkhuh vhfrqg lqyhqwruv fdqqrw sdwhqw/

lv htxlydohqw wr wkh Hxurshdq v|vwhp zkhuh wkh| fdq sdwhqw exw fdqqrw h{foxgh wkh

�uvw lqyhqwru1 Lq wkh Hxurshdq v|vwhp sdwhqwv duh prvwo| dssuhfldwhg e| lqqrydwruv/

lq wkh Dphulfdq v|vwhp wkh| duh prvwo| dssuhfldwh e| gxsolfdwruv1 Surylghg wkdw
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wkh sdwhqw ohqjwk fdq eh vxlwdeo| fkrvhq/ lv lw rswlpdo wr r�hu eurdg surwhfwlrq wr

vhfrqg lqyhqwruv +olnh lq wkh Dphulfdq v|vwhp,1

Rxu �qglqjv vkhg vrph oljkw rq wkh sursrvdo wr lqwurgxfh d �uvw lqyhqwru ghihqvh

lq wkh Dphulfdq sdwhqw v|vwhp1 Vxfk d srolf| fkdqjh lv olnho| wr lqfuhdvh wkh lqfhqwlyh

wr lqqrydwh dqg uhgxfh wkh surshqvlw| wr sdwhqw +Sursrvlwlrq 5,1 Zkloh lqqrydwlyh

�upv duh olnho| wr dssuhfldwh lw/ krzhyhu/ lw pljkw zhoo kdyh qhjdwlyh zhoiduh h�hfwv1

D pruh frpsohwh hydoxdwlrq ri wklv srolf| uhirup/ krzhyhu/ vkrxog wdnh lqwr df0

frxqw ydulrxv dvshfwv ri wkh sureohp wkdw zh kdyh ohiw rxw ri rxu prgho1 Iluvw/ zh

kdyh qhjohfwhg wkh frvw ri lpsohphqwlqj d sdwhqw v|vwhp/ zklfk pxvw lqfoxgh erwk

dgplqlvwudwlyh dqg olwljdwlrq frvwv1 Dv lv zhoo nqrzq/ wkh odwwhu duh vxevwdqwldo/ dqg

olwljdwlrq pljkw eh uhgxfhg lq wkh suhvhqfh ri sulru xvhu uljkwv1

Vhfrqg/ lq wklv sdshu zh kdyh dvvxphg wkdw rqo| rqh �up lv deoh wr rewdlq wkh

ruljlqdo lqyhqwlrq/ dqg dqrwkhu �up lv deoh wr gxsolfdwh lw1 Zh kdyh dqdo|}hg d

pruh jhqhudo vhwwlqj zkhuh erwk �upv udfh wr rewdlq wkh ruljlqdo lqyhqwlrq/ dqg wkh

orvhu pd| vxevhtxhqwo| gxsolfdwh wkh lqqrydwlrq rewdlqhg e| wkh vxffhvvixo lqqrydwru1

Fohduo|/ wkh dqdo|vlv ri wkh srvw0lqqrydwlrq jdph +l1h1 wkh vxejdph vwduwlqj zkhq wkh

ruljlqdo lqqrydwlrq kdv ehhq rewdlqhg, lv xqd�hfwhg1 Wkh h�hfwv ri sdwhqw srolf| rq

wkh lqfhqwlyhv wr lqqrydwh duh qrz pruh frpsolfdwhg/ krzhyhu1 Wkh uhdvrq lv wkdw

htxloleulxp lqyhvwphqw lq U)G qrz ghshqgv qrw rqo| rq wkh sur�wv wr wkh zlqqhu ri

wkh sdwhqw udfh/ exw dovr rq wkrvh ri wkh orvhu1 Lw wxuqv rxw wkdw li wkh srolf| pdnhu

zdqwv wr jlyh yhu| orz lqfhqwlyhv wr lqqrydwh/ lw pxvw hqfrxudjh vhfuhf|1 Sursrvlwlrq

8 frqwlqxhv wr krog rqo| li lw lv vrfldoo| rswlpdo wr surylgh vx!flhqwo| vwurqj lqfhqwlyhv

wr lqqrydwh1

Wklug/ iru d jlyhq sdwhqw ohqjwk/ qrw qhfhvvdulo| wkh rswlpdo rqh/ wkh zhoiduh

frpsdulvrq ri wkh Dphulfdq dqg Hxurshdq v|vwhpv lv jhqhudoo| dpeljxrxv hyhq iurp

dq h{0srvw srlqw ri ylhz155

55Wkh iroorzlqj fdq eh vkrzq= Li surgxfw pdunhw frpshwlwlrq lv vriw/ vr wkdw Frqglwlrq WF idlov
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Irxuwk/ wkhuh lv wkh lvvxh ri fxpxodwlyh lqqrydwlrq1 Wkhuh duh wzr uhdvrqv zk|

wkh fxpxodwlyh qdwxuh ri whfkqlfdo surjuhvv pd| uhlqirufh rxu uhvxowv rq wkh vxshul0

rulw| ri sdwhqwv ryhu vhfuhwv1 Iluvw/ glvforvxuh ri lqqrydwlrqv pd| hqwdlo whfkqrorjlfdo

vslooryhuv dqg vsxu ixuwkhu surjuhvv1 Vhfrqg/ wkh olwhudwxuh rq fxpxodwlyh lqqryd0

wlrq kdv vwuhvvhg wkh lpsruwdqfh ri olfhqvlqj djuhhphqwv wr hqvxuh wkh dssursuldwh

glylvlrq ri wkh sur�wv iurp vxffhvvlyh lqqrydwlrqv dprqj doo �upv wkdw frqfxuuhg wr

wkh glvfryhulhv +vhh Vfrwfkphu 4<<<,/ dqg vhfuhf| pdnhv lw gl!fxow iru lqyhqwruv wr

olfhqvh wkhlu lqqrydwlrqv wr rwkhuv1 Irupdo dqdo|vlv ri wkhvh h{whqvlrqv pxvw dzdlw

ixuwkhu uhvhdufk1

dqg VF krogv/ d pryh iurp wkh Dphulfdq wr wkh Hxurshdq v|vwhp zloo qhyhu lqfuhdvh/ dqg vrphwlphv

ghfuhdvh/ vrfldo zhoiduh1 Lq wkh xqolnho| fdvh zkhuh erwk WF dqg VF idlo dqg gxsolfdwlrq frvwv duh

vx!flhqwo| vpdoo/ zkhq wkh rxwfrph dvvrfldwhg zlwk wkh Dphulfdq v|vwhp gl�huv iurp wkdw dvvrfldwhg

zlwk wkh Hxurshdq v|vwhp/ wkh odwwhu lv suhihudeoh1 Ilqdoo|/ li surgxfw pdunhw frpshwlwlrq lv wrxjk/ vr

wkdw frqglwlrq WF krogv dqg VF idlov/ wkh Hxurshdq v|vwhp lv ehwwhu zkhq wkh sdwhqw olih lv voljkwo|

juhdwhu wkdq |
� ru voljkwo| orzhu wkdq A

./ zkloh wkh Dphulfdq v|vwhp lv suhihudeoh iru lqwhuphgldwh

ydoxhv ri A 1
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: Dsshqgl{

Surri ri Sursrvlwlrq 81 Frqvlghu wkh Dphulfdq v|vwhp �uvw1 Ohw Frqglwlrq WF krog1

Zh vwduw e| vkrzlqj wkdw wkh rswlpdo sdwhqw olih fdqqrw olh lq wkh lqwhuydo
�
w
�> W�

�
1

Vlqfh wkh U)G h�ruw lv orzhvw dw W @ W
�
dqg Y�� +W , ? �6@u/ dq| uhvhdufk h�ruw

uhdfkhg lq wkh lqwhuydo
�
w
�> W�

�
fdq dovr eh uhdfkhg lq wkh ^W�>4, uhjlrq e| d

vxlwdeoh fkrlfh ri wkh sdwhqw ohqjwk1 Zh fdq wkhq shuirup d sdluzlvh frpsdulvrq

ehwzhhq wkh vrfldo orvv rewdlqhg lq wkh wzr uhjlrqv1

Ohw �{ eh dq| uhvhdufk h�ruw wkdw pd| eh dfklhyhg lq wkh lqwhuydo
�
w
�

>W�
�
> vd|

dw W @ W�> dqg ohw W2 � W
� eh wkh sdwhqw olih wkdw jhqhudwhv wkh vdph U)G h�ruw �{=

Vlqfh wkh U)G h�ruw dw W� dqg W2 lv wkh vdph/ iurp +45, dqg +46, zh jhw

�+W�,��+W2, @
7%

7%no

k
O
�+W�,�O�+W2,

l

@

7%

7%no

�
G6

�
�

	+EA��n5no
�

+�3e
3oA2,
o

�
.

	+EA�� E�3e
3oA��(6*onSs E	+EA���
	+EA��n5no

�
=

Dw W� dqg W2 wkh uhzdug iru wkh lqqrydwru kdv wr eh wkh vdph=

�6

a| +W�,. } . u

@

�
4� h

3oA2

�
�6

u

=

Wklv lpsolhv wkdw

�+W�,� �+W2, @
�{

�{. u

a| +W�, +4� h3oA�,G6@u. fs +a| +W�,,

a| +W�, . } . u
A 3>

dqg wkxv �+w�, A �+W2, =

Wklv phdqv wkdw wkh sdwhqw ohqjwk vkrxog qhyhu hqfrxudjh sdwhqwlqj e| wkh vhfrqg

lqyhqwru1 +Qrwh wkdw wklv uhvxow krogv lqghshqghqwo| ri Frqglwlrq VF1, Vxfk d srolf|

zrxog lqyroyh zdvwhixo gxsolfdwlrq h�ruw dqg surwudfwhg prqrsro| +�uvw vhfuhf| iru

wkh lqqrydwru/ wkhq sdwhqw surwhfwlrq iru wkh iroorzhu,1

Ohw xv qrz frpsduh wkh vrfldo orvv lq wkh uhjlrq
k
3> w�

l
zlwk wkdw lq wkh uhjlrq

k
W
�>4

�
1 Frqvlghu wkh sdwhqw gxudwlrq W. 1 Khuh/ wkh lqqrydwru lv lqgl�huhqw ehwzhhq

sdwhqwlqj dqg ehlqj vxemhfw wr wkh srwhqwldo frpshwlwlrq ri d qrq0sdwhqwlqj iroorzhu=

�6 . a| +3, Z_

5no

a| +3, . } . u
@

�
4� h

3oA
.
�
�6

u

=

5;



Vlqfh khu uhzdug iurp uhvhdufk dw W. lv htxdo wr khu uhzdug iurp uhvhdufk iru W ? W�>

zh kdyh a{

�
W
.

�
@ { +3, =

Zh kdyh

�+3,��+W., @
{ +3,

{ +3, . u

k
O +3,�O�+W.,

l
>

zklfk lv srvlwlyh li Frqglwlrq VF krogv/ dv vkrzq lq wkh surri ri Sursrvlwlrq 71 Wklv

uhvxow dovr dssolhv wr wkh Hxurshdq v|vwhp1

Li Frqglwlrq WF grhv qrw krog/ zh mxvw kdyh wr frpsduh �
�
w
u3

�
zlwk �+wun,=

Zh kdyh

�
�
w
u3

�
� �+wun, @

{ +3,

{ +3, . u

k
O
�

�
w
u3

�
� O

�+wun,
l

>

zklfk lv srvlwlyh li Frqglwlrq VF krogv +vhh Sursrvlwlrq 7,1
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Uhihuhqfhv

Dqwrq/ M1 dqg G1 \dr +4<<<,/ Sdwhqwv/ Lqydolglw|/ dqg wkh Vwudwhjlf Wudqvplvvlrq ri

Lqirupdwlrq/ plphr1

Dqwrq/ M1 dqg G1 \dr +5333,/ Olwwoh Sdwhqwv dqg Elj Vhfuhwv= Pdqdjlqj Lqwhoohfwxdo

Surshuw|/ plphr1

Drnl/ U1 dqg \1 Vslhjho +5333,/ Sxeolf Glvforvxuh ri Sdwhqw Dssolfdwlrqv/ U)G/ dqg

Zhoiduh/ plphr1

Edwwdfkdu|d/ V1/ F1 g*Dvsuhprqw dqg D1 Jhudug0Yduhw +5333,/ Edujdlqlqj dqg Vkdu0

lqj ri Lqqrydwlyh Nqrzohgjh/ Uhylhz ri Hfrqrplf Vwxglhv/ 9:/ 58805:41

Eurzqohh/ O1 +4<<3,/ Wudgh Vhfuhwv Xvh ri Sdwhqwdeoh Lqyhqwlrqv/ Sulru Xvhu Uljkwv

dqg Sdwhqw Odz Kduprql}dwlrq= Dq Dqdo|vlv dqg Sursrvdo/ Mrxuqdo ri wkh

Sdwhqw dqg Wudghpdun R!fh Vrflhw|/ :5/ 85608751

Fkrl M1 S1 +4<<;,/ Sdwhqw Olwljdwlrq dv dq Lqirupdwlrq Wudqvplvvlrq Phfkdqlvp/

Dphulfdq Hfrqrplf Uhylhz/ ;;/ 457<045961

FrkhqZ1/ U1 Qhovrq/ dqg M1 Zdovk +5333,/ Surwhfwlqj Wkhlu Lqwhoohfwxdo Dvvhwv= Ds0

sursuldelolw| Frqglwlrqv dqg Zk| X1V1 Pdqxidfwxulqj Ilupv Sdwhqw +ru Qrw,/

QEHU Zrunlqj Sdshu Z:8851

Ghqlfroõ/ Y1 +4<<9,/ Sdwhqw Udfhv dqg Rswlpdo Sdwhqw Ohqjwk dqg Euhdgwk/ Mrxuqdo

ri Lqgxvwuldo Hfrqrplfv/ 77/ 57<05981

Hlvhqehuj/ U1 +4<;<,/ Sdwhqwv dqg wkh Surjuhvv ri Vflhqfh/ Wkh Xqlyhuvlw| ri Fklfdjr

Odz Uhylhz/ 89/ 434:043;91

Iulhgpdq/ G/ Z1 Odqghv dqg U1 Srvqhu +4<<4,/ Vrph Hfrqrplfv ri Wudgh Vhfuhw

Odz/ Mrxuqdo ri Hfrqrplf Shuvshfwlyhv/ 8/ 940:51

Jdoolql/ Q1 +4<<5,/ Sdwhqw Ohqjwk dqg Euhdgwk zlwk Frvwo| Lplwdwlrq/ UDQG Mrxu0

qdo ri Hfrqrplfv/ 56/ 850961

Juhhq M1 dqg V1 Vfrwfkphu +4<<3,/ Qryhow| dqg Glvforvxuh lq Sdwhqw Odz/ UDQG

Mrxuqdo ri Hfrqrplfv/ 54/ 46404791
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Krurzlw} D1Z1 dqg H1 Odl +4<<9,/ Sdwhqw Ohqjwk dqg wkh Udwh ri Lqqrydwlrq/ Lq0

whuqdwlrqdo Hfrqrplf Uhylhz/ 6:/ :;80;341

Kruvwpdqq/ L1/ J1P1 PdfGrqdog dqg D1 Volylqvnl +4<;8, Sdwhqwv dv Lqirupdwlrq

Wudqvihu Phfkdqlvpv= Wr Sdwhqw ru +Pd|eh, Qrw wr Sdwhqw/ Mrxuqdo ri Srolwlfdo

Hfrqrp|/ <6/ ;6:08;1

Od Pdqqd P1/ U1 PdfOhrg dqg G1 gh Ph}d +4<;<,/ Wkh Fdvh iru Shuplvvlyh Sdwhqwv/

Hxurshdq Hfrqrplf Uhylhz/ 66/ 475:0761

Ohylq/ Nohyrulfn/ Qhovrq ) Zlqwhu +4<;:,/ Dssursuldwlqj wkh Uhwxuqv iurp Lqgxv0

wuldo Uhvhdufk dqg Ghyhorsphqw/ Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw| 6/

:;60;531

Pdfkoxs/ I1 +4<9;,/ Sdwhqwv/ lq wkh Lqwhuqdwlrqdo Hqf|forshgld ri wkh Vrfldo Vfl0

hqfhv/ Froolhu0PdfPloodq/ Orqgrq1

Pdqv�hog/ H1 +4<;8,/ Krz Udslgo| Grhv Qhz Whfkqrorj| Ohdn Rxw/ Mrxuqdo ri

Lqgxvwuldo Hfrqrplfv 67/ 54:�5561

Pdqv�hog/ H1 +4<;9,/ Sdwhqwv dqg Lqqrydwlrq= Dq Hpslulfdo Vwxg|/ Pdqdjhphqw

Vflhqfh/ 65/ 4:604;41

Pdxuhu V1 dqg V1 Vfrwfkphu +4<<<,/ Wkh Lqghshqghqw Lqyhqwlrq Ghihqvh lq Lqwhoohf0

wxdo Surshuw|/ M1 Rolq Zrunlqj Sdshu Vhulhv q1 <;044/ Xqlyhuvlw| ri Fdoliruqld/

Ehunhoh|1

Phujhv U1 S1 +4<<7,/ Vwdwhphqw ehiruh wkh Vxefrpplwwhh rq Lqwhoohfwxdo Surshuw|

dqg Mxglfldo Dgplqlvwudwlrq/ X1V1 Krxvh ri Uhsuhvhqwdwlyhv/ Vhswhpehu 46/

4<<71

Phujhv U1S1 +4<<:,/ Sdwhqw Odz dqg Srolf|/ Oh{lv Odz Sxeolvklqj/ Fkduorwwhvylooh1

Qrugkdxv/ Z1 +4<9<,/ Lqyhqwlrq/ Jurzwk dqg Zhoiduh= D Wkhruhwlfdo Wuhdwphqw ri

Whfkqrorjlfdo Fkdqjh/ Fdpeulgjh/ PLW Suhvv1

RHFG +5333,/ Pdlq Vflhqfh dqg Whfkqrorj| Lqglfdwruv/ Sdulv1

Wdndor/ W1/ +4<<;, Lqqrydwlrq dqg Lplwdwlrq xqghu Lpshuihfw Sdwhqw Surwhfwlrq/

Mrxuqdo ri Hfrqrplfv/ 9:/ 55<0741
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Vfrwfkphu/ V1/ +4<<<,/ Fxpxodwlyh Lqqrydwlrq lq Wkhru| dqg Sudfwlfh/ plphr1

Zruog Lqwhoohfwxdo Surshuw| Rujdql}dwlrq +4<;;,/ Phprudqgxp ri wkh Lqwhuqdwlrqdo

Exuhdx/ Lqgxvwuldo Surshuw|/ Pd|/ 55905661
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