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Sdwulfn Uh|} Mhdq Wluroh{

Vhswhpehu 4;/ 5333

Devwudfw

Wkh sdshu pdnhv wzr srlqwv1 Iluvw/ lw vkrzv wkdw frrshudwlyhv duh
iudjloh lqvwlwxwlrqv1 Wkh odfn ri wkh ex�hu xvxdoo| surylghg e| rxwvlgh
�qdqflqj dqg wkh frqfrplwdqw vkdulqj ri �{hg frvwv dprqj phpehuv fuh0
dwh d irup ri qhwzrun h{whuqdolw| dqg h{srvh frrshudwlyhv wr uxqv1 Eh0
fdxvh phpehu h{lw lqyroyhv erwk dq h!flhqf| udwlrqdoh dqg qhjdwlyh h{0
whuqdolwlhv rq uhpdlqlqj phpehuv/ frrshudwlyhv qhhg wr huhfw vpdoo edu0
ulhuv wr h{lw vr dv wr fuhdwh vrph or|dow| dqg wkhuhe| hqdeoh lqyhvwphqw1

Vhfrqg/ wkh h!flhqw dprxqw ri or|dow| ghshqgv rq wkh qdwxuh ri wkh
frpshwlwlyh wkuhdw idfhg e| wkh frrshudwlyh1 Lq sduwlfxodu/ zkloh d frrshu0
dwlyh hqmr|v d ohyho0sod|lqj �hog ylv0ã0ylv dqrwkhu frrshudwlyh/ lw zdjhv dq
dv|pphwulf frpshwlwlrq zlwk d iru0sur�w ulydo1 D iru0sur�w ulydo lv qrw klq0
ghuhg lq lwv xvh ri vhfrqg0 dqg wklug0ghjuhh sulfh glvfulplqdwlrq> lw fdq orfn
lq lwv olfhqvhhv dqg lqwhjudwhg xvhuv> dqg/ �qdoo|/ lwv dffhvv wr rxwvlgh �0
qdqfh pdnhv lw ohvv yxoqhudeoh wr ghihfwlrqv1 Zh vkrz wkdw/ hyhq xqghu wkh
dvvxpswlrqv prvw idyrudeoh wr wkh vwdelolw| ri wkh frrshudwlyh +qr frruglqd0
wlrq idloxuh/ qr wdujhwhg r�huv iurp wkh iru0sur�w,/ lq wkh devhqfh ri eduulhuv
wr h{lw/ d iru0sur�w frusrudwlrq fdq ghvwdelol}h d qrw0iru0sur�w frpshwlwru
hyhq zkhq lw r�huv qr vxshulru vhuylfh +ru hyhq r�huv dq lqihulru rqh,1
Wklv frpshwlwlyh hgjh/ xquhodwhg wr frpsdudwlyh h!flhqf|/ glvfrxudjhv lq0
yhvwphqw e| wkh frrshudwlyh> dqg wkh hgjh lv vwurqjhu zkhq wkh iru0sur�w
frusrudwlrq pdnhv wdujhwhg r�huv wr dwwudfw phpehuv ri wkh frrshudwlyh
ru zkhq wkh frruglqdwlrq surfhvv iroorzv wkh �ulvn0grplqdqfh� fulwhulrq1

Ilqdoo|/ zh dsso| rxu lqvljkwv wr vkhg oljkw rq wkh fxuuhqw ghedwh uh0
jduglqj wkh fuhglw fdug dvvrfldwlrqv* srolf| ri gxdolw| dprqj wkhpvhoyhv
dqg h{foxvlylw| ylv0ã0ylv iru0sur�w v|vwhpv1

|Frpphqwv iurp Krzdug Fkdqj/ Gdylg Hydqv/ Khqul Kdqvpdqq/ Ndu|q Prgho/ dqg Uxvv
Frrshu duh judwhixoo| dfnqrzohgjhg1 Zh duh judwhixo wr Ylvd XVD iru uhvhdufk vxssruw dqg
edfnjurxqg lqirupdwlrq rq wkh fuhglw fdug lqgxvwu|1 Wkh ylhzv h{suhvvhg lq wkh sdshu duh rxu
rzq dqg qhhg qrw uh hfw Ylvd*v1

}Lqvwlwxw g*Hfrqrplh Lqgxvwulhooh/ Wrxorxvh1
{LGHL dqg JUHPDT +FQUV XPU 8937,/ Wrxorxvh/ FHUDV +FQUV XUD 5369,/ dqg PLW1
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4 Lqwurgxfwlrq

Frrshudwlyhv frph lq pdq| irupv/ dqg qr prgho fdq hqfrpsdvv doo wkh ihdwxuhv

revhuyhg lq ydulrxv lqgxvwulhv1 Iru wkh sxusrvh ri rxu wkhruhwlfdo dqdo|vlv/ zh zloo

gh�qh d frrshudwlyh dv d irup ri rujdql}dwlrq frqwuroohg e| wkh xvhuv ri wkh jrrgv

ru vhuylfhv surgxfhg e| wkh rujdql}dwlrq/ rshudwhg rq d qrqglvfulplqdwru| edvlv/

dqg ehlqj qrw0iru0sur�w lq wkh vhqvh wkdw lw sd|v qr glylghqgv wr htxlw|kroghuv1

Wklv gh�qlwlrq lv eurdg hqrxjk wr hqfrpsdvv d zlgh udqjh ri phpehuvkls w|shv

dqg exvlqhvv rujdql}dwlrqv1

Wklv sdshu dujxhv wkdw frrshudwlyhv pxvw lqgxfh vrph phpehu or|dow| lq rughu

wr �qdqfh lqyhvwphqwv1 Lq frqwudvw zlwk iru0sur�w frusrudwlrqv/ zklfk fdq dydlo

wkhpvhoyhv ri wkh fxvklrq surylghg e| htxlw| dqg orqj0whup ghew/ frrshudwlyhv

pdnh olwwoh ru qr xvh ri rxwvlgh fdslwdo dqg shupdqhqwo| rshudwh rq d euhdn0hyhq

edvlv> wkdw lv/ wkhlu lqyhvwphqw frvwv dqg hduqlqjv duh gluhfwo| sdvvhg wkurxjk wr

wkhlu phpehuv14 Wklv sduwlfxodu zd| ri �qdqflqj lqyhvwphqwv fuhdwhv d qhwzrun

h{whuqdolw|= li vrph phpehuv ohdyh/ wkh uhpdlqlqj phpehuv idfh dq lqfuhdvh

lq wkh dvvhvvphqwv qhhghg wr �qdqfh wkh lqyhvwphqwv1 Wklv/ lq wxuq/ h{srvhv

frrshudwlyhv wr uxqv= h{lw e| d ihz phpehuv pd| wuljjhu dgglwlrqdo h{lw/ dqg vr

iruwk1

D phwdskru = Vxssrvh |rx zdqw wr vwduw d wkhdwhu ru vsruwv foxe wkdw zloo phhw

hyhu| Iulgd| hyhqlqj1 \rx qhhg wr jdwkhu hqrxjk sod|huv wr exlog d fdvw ru

wzr whdpv/ wr uhqw idflolwlhv rq d rqh0|hdu ohdvh edvlv/ dqg wr pdnh vxuh wkdw

sduwlflsdqwv duh frpplwwhg hqrxjk wr pdnh wkh zkroh hqwhusulvh zruwkzkloh1 Iru/

lqglylgxdov pd| wxuq rxw wr eh ryhuzrunhg/ xqlqwhuhvwhg lq wkh sod| ru jdph/ ru

eh whpswhg wr xqghuwdnh vrph dowhuqdwlyh Iulgd| qljkw dfwlylw|1 Li |rx fkrrvh wr

fkdujh foxe phpehuv rq d zhhno| edvlv/ wkh iroorzlqj pd| zhoo kdsshq1 Vrph

phpehuv pd| lqlwldoo| gurs rxw iru txlwh uhdvrqdeoh uhdvrqv= Wkh| duh lqghhg

ryhuzrunhg/ glvlqwhuhvwhg ru kdyh irxqg d pruh lqwhuhvwlqj Iulgd| qljkw dfwlylw|1

Dw wkdw srlqw/ rwkhu phpehuv zkr zrxog rwkhuzlvh kdyh ehhq kdss| wr vwd| pd|

gurs rxw ehfdxvh wkh fdvw ru whdpv pd| eh lqfrpsohwh/ ru/ pruh lqwhuhvwlqjo|/

4Lq wkh iroorzlqj/ �iru0sur�w frusrudwlrq� uhihuv wr hqwhusulvhv rzqhg e| htxlw| lqyhvwruv/
zkloh �frrshudwlyh� uhihuv wr hqwhusulvhv wkdw duh rzqhg e| wkhlu phpehuv1 Iru0sur�w frusr0
udwlrqv dqg frrshudwlyhv erwk pd{lpl}h wkh sur�w ri wkhlu rzqhuv/ exw wkhvh sur�wv wdnh wkh
irup ri vwrfn dssuhfldwlrq dqg glylghqgv lq wkh iruphu fdvh/ dqg ri jrrgv dqg vhuylfhv vxssolhg
e| wkh frrshudwlyh lq wkh odwwhu fdvh1
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ehfdxvh wkh zhhno| fkdujh shu phpehu kdv jrqh xs1 Wkhlu ghsduwxuh zloo lqgxfh

rwkhu phpehuv*v ghsduwxuh/ dqg vr rq1 Frqfhuqhg e| wklv srvvlelolw|/ wkh idflolwlhv*

rzqhu dqg wkh rujdql}hu suredeo| zloo dvn iru vrph grzqsd|phqw/ shukdsv hyhq

wkh ixoo |hduo| vxevfulswlrq xsiurqw/ iurp wkh phpehuv1

Qrwh wkdw d iru0sur�w rujdql}hu lv ohvv yxoqhudeoh wr vxfk �uxqv�1 Wr eh

fhuwdlq/ wkh iru0sur�w rzqhu ri d irrwedoo whdp rujdql}hv d |hdu0orqj vfkhgxoh

zkrvh vxffhvv ghshqgv rq frqwlqxhg sduwlflsdwlrq e| wkh whdp*v idqv1 Wkh rzqhu

wkhuhiruh wdnhv wkh ulvn ri orz ixwxuh ghpdqg exw/ lq frqwudvw zlwk wkh fdvh ri d

frrshudwlyh hqwhusulvh/ fxuuhqw vshfwdwru ghihfwlrqv qhhg qrw lqgxfh vxevhtxhqw

rqhv/ ehfdxvh wkh| zrq*w ohdg wr dq lqfuhdvh lq wkh sulfh ri wlfnhwv1

Qrqsur�w lqyhvwphqw �qdqflqj= Krz uhohydqw lv wkh phwdskruB Qrqsur�w lq0

vwlwxwlrqv sod| dq lpsruwdqw uroh lq vhyhudo lqgxvwulhv/ lqfoxglqj khdowk fduh/

hgxfdwlrq/ duw/ phdqv ri sd|phqwv/ djulfxowxuh/ fkdulwlhv dqg �qdqfh15 Qrqsuri0

lwv duh suhfoxghg iurp rewdlqlqj fdslwdo ixqgv iurp wkh vdoh ri htxlw| vkduhv1 Vr

htxlw| pxvw vwhp iurp grqdwlrqv ru uhwdlqhg hduqlqjv1 Sklodqwurslf frqwulex0

wlrqv dqg jryhuqphqw vxevlglhv sod| d pdmru uroh lq kljkhu hgxfdwlrq/ duw dqg

eurdgfdvwlqj1 E| frqwudvw/ qrqsur�wv zlwk ohvv oriw| jrdov fdq frxqw dw prvw rq

uhwdlqhg hduqlqjv wr exlog d fxvklrq16 Uhwdlqhg hduqlqjv duh kdug wr dffxpxodwh/

wkrxjk> iru rqh wklqj/ wkh dvvrfldwhg vxufkdujhv pd| glvfrxudjh phpehuvkls1

Ixuwkhupruh/ lq pdq| frxqwulhv/ wd{ dxwkrulwlhv iurzq xsrq uhwdlqhg sur�wv e|

qrqsur�wv zkhq wkhvh h{fhhg zkdw lv qrupdoo| h{shfwhg wr uhvxow iurp huuruv lq

iruhfdvwlqj uhyhqxhv1

Qrqsur�wv lq sulqflsoh kdyh dffhvv wr ghew fdslwdo> krzhyhu/ ehfdxvh wkh|

duh uxq iru wkh ehqh�w ri wkhlu phpehuv/ dqg wkh odwwhu fdq hdvlo| sd| wkhp0

vhoyhv glylghqgv lq nlqg/ ohqghuv duh sduwlfxoduo| uhoxfwdqw wr dftxluh orqj0whup

ghew +d vxevwlwxwh fxvklrq, iurp vxfk rujdql}dwlrqv17 Wkxv/ qrqsur�wv pxvw ri0

5Frrshudwlyhv dovr sod| d pdmru uroh lq wkh XV lq wkh iudqfklvh exvlqhvv +kdugzduh vwruhv/
jurfhulhv/ prylqj frpsdqlhv dqg skdupdflhv,1 Qrqsur�w rujdql}dwlrqv kdyh dffruglqjo| uh0
fhlyhg pxfk uhfhqw dwwhqwlrq lq wkh hfrqrplfv olwhudwxuh1 Vhh lq sduwlfxodu Edqhumhh hw do
+4<<:,/ Jodhvhu0Vfkohlihu +4<<:,/ Kdqvpdqq +4<<9/ 4<<<,/ Kduw0Prruh +4<<9/ 4<<;,/ Uh|0Wluroh
+4<<;, dqg Zhlveurg +4<;;/ 4<<;,1 Wklv olwhudwxuh irfxvhv sulpdulo| rq wkh jryhuqdqfh ri fr0
rshudwlyhv/ dqg grhv qrw/ wr wkh ehvw ri rxu nqrzohgjh/ lqyhvwljdwh wkh lvvxhv vwxglhg lq wklv
sdshu1

6Wklv lv rqh ri wkh glvwlqjxlvklqj ihdwxuhv ehwzhhq qrqsur�wv dqg jryhuqphqwdo rujdql}d0
wlrqv1 Wkh odwwhu riwhq kdyh dffhvv wr wd{sd|hu prqh| lq fdvh ri kdugvkls1

7Vrph frrshudwlyhv �h1j1/ uxudo hohfwulflw| frpsdqlhv� gr eruurz/ exw wkh ghew lv wkhq xvxdoo|
txlwh vdih +wkh frrshudwlyh lv kljko| khgjhg dqg kdv vxevwdqwldo froodwhudo,1
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whq �qdqfh fxuuhqw lqyhvwphqw iurp fxuuhqw vxufkdujhv lpsrvhg rq xvdjh1 Dqg/

xqvxusulvlqjo|/ fdvk  rzv duh d fuxfldo ghwhuplqdqw ri qrqsur�wv* lqyhvwphqw18

Ilqdoo|/ qrwh wkdw ghew pdnhv ixwxuh uxqv pruh olnho|> wkxv/ rxu qr0ghew dvvxps0

wlrq/ ehvlghv ehlqj eurdgo| uhdolvwlf/ grhv qrw ulj wkh dqdo|vlv e| lqwurgxflqj d

eldv wrzdug vqrzedoolqj1

Olplwlqj wkh qrqsur�w*v h{srvxuh wr uxqv= Lw lv lpsruwdqw wr uhfrjql}h wkdw lq

dq| frrshudwlyh xqghuwdnlqj/ h{lw e| phpehuv hqwdlov h!flhqf| dv zhoo dv rs0

sruwxqlvp dvshfwv1 H!flhqf| jdlqv frph iurp wkh idfw wkdw d phpehu pd| �qg

d ehwwhu pdwfk ru d kljkhu txdolw| surgxfw hovhzkhuh> vr lw lv lq jhqhudo lpsru0

wdqw wr suhvhuyh  h{lelolw|1 Krzhyhu/ h{lw dovr h{huwv qhjdwlyh h{whuqdolwlhv rq

phpehuv zkr duh ohiw vwudqghg1 Wkh nh| srlqw lv wkdw h!flhqf| jdlqv duh riwhq

lqwhuqdol}hg e| h{lwlqj phpehuv zkloh h{whuqdolwlhv duh eruq e| uhpdlqlqj php0

ehuv1 Wkhuhiruh/ dv wklv sdshu vkrzv/ lw lv lq jhqhudo h!flhqw iru frrshudwlyhv wr

huhfw olplwhg eduulhuv wr h{lw vr dv wr fuhdwh dq dssursuldwh dprxqw ri or|dow| dqg

wkhuhe| hqdeoh lqyhvwphqw19 Dqg lqghhg/ wkh hylghqfh vxssruwv wkh wkhru|> lq

sudfwlfh/ frrshudwlyh xqghuwdnlqjv uhvwulfw rssruwxqlvp e| lqvwdoolqj vdqg lq wkh

zkhhov=

� Orqj0whup frqwudfwv1 Iru h{dpsoh/ pdq| foxev dvn iru d |hduo| vxevfulswlrq

dqg wkhq jlyh phpehuv iuhh ru orz0frvw dffhvv wr wkhlu dfwlylwlhv1 Orqj0

whup frqwudfwv fuhdwh d eduulhu wr h{lw1 Dqrwkhu looxvwudwlrq lv surylghg

e| wkh lqvxudqfh lqgxvwu|1 D nh| sulqflsoh ri lqvxudqfh lv wkdw lqvxuhhv

zlwk idyrudeoh uhdol}dwlrqv vkrxog qrw eh doorzhg wr h{lw frvwohvvo|1 Wkhuh

lv d olwhudwxuh rq krz orqj0whup lqvxudqfh fdq eh surylghg hlwkhu wkurxjk

sxeolf lqvxudqfh ru wkurxjk d sulydwh v|vwhp zlwk or|dow| sd|phqwv/ dqg lq

qr zd| e| d v|vwhp lq zklfk lqvxuhhv frqwulexwh rq d sd|0dv0|rx0jr edvlv1

XV Olih lqvxudqfh srolflhv kdyh d khdy| iurqw0hqg ordg +Kdqvpdqq/ 4<<9/

s59;0<,1

8Iru h{dpsoh/ Krhujhu +4<<8, vkrzv wkdw fdvk  rz kdv d pxfk eljjhu lpsdfw rq lqyhvwphqw
iru qrqsur�w wkdq iru iru0sur�w krvslwdov1

9Lqwhuhvwlqjo|/ wkh qhhg iru or|dow| lv dovr hpskdvl}hg lq wkh olwhudwxuh rq edqn uxqv lqlwldwhg
e| Gldprqg0G|eylj +4<;6,1 Wklv olwhudwxuh hpskdvl}hv wkh vwudwhjlf frpsohphqwdulwlhv dprqj
ghsrvlwruv1 Zkhq d odujh qxpehu ri ghsrvlwruv zlwkgudz wkhlu ghsrvlwv vlpxowdqhrxvo|/ wkh
edqn pxvw oltxlgdwh lwv looltxlg dvvhwv dw d frvw/ ohdglqj rwkhu ghsrvlwruv wr zlwkgudz wkhlu
rzq ghsrvlwv1 Gldprqg dqg G|eylj kdyh hpskdvl}hg wkh vxvshqvlrq ri frqyhuwlelolw| dv d zd|
wr holplqdwh edqn uxqv lq wkh devhqfh ri ohqghu ri odvw uhvruw1 Wkh ghsrvlwruv* xqdelolw| wr
zlwkgudz ghsrvlwv lv ri frxuvh mxvw d eduulhu wr h{lw1
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� Glvfrxqwv edvhg rq fxpxodwlyh yroxph1 Pdq| frrshudwlyhv kdyh �vhqlrulw|0

edvhg sulflqj� +Kdqvpdqq 4<<9,1 Glvfrxqwv edvhg rq sdvw sxufkdvhv ru

phpehuvkls +�yhvwlqj�, vhuyh pxowlsoh sxusrvhv1 Wkh| olplw qhzfrphuv*

lqfhqwlyh wr iuhh ulgh rq wkh lqfxpehqwv* suhylrxv lqyhvwphqwv/ exw wkh|

dovr huhfw d eduulhu wr h{lw1:

� Krvwdjhv/ frpplwphqwv dqg orqj0whup �qdqflqj1 Sodqqhg vwdjhg mrlqw �0

qdqflqj lv d zd| lq zklfk sduwlhv wr d mrlqw yhqwxuh fdq frpplw wr wkh

yhqwxuh/ zkloh vwloo hqmr|lqj rxwvlgh rssruwxqlwlhv1 Pruh jhqhudoo|/ wkh gh0

vludelolw| ri h{lw eduulhuv lv uhodwhg wr wkh krog xs olwhudwxuh1 Mrlqw rzqhuvkls

ri dvvhwv dqg �krvwdjhv� +lq wkh whuplqrorj| ri Zlooldpvrq 4<;8, duh d zd|

ri iruflqj vrph ghjuhh ri frpplwphqw wr wkh mrlqw hqwhusulvh1

Lqwhuhvwlqjo|/ frxuwv kdyh uhfrjql}hg wkh ulvn ri vqrz0edoolqj eurxjkw e| h{0

lwlqj phpehuv ri frrshudwlyhv dqg kdv d!uphg wkh frrshudwlyhv* erdugv* hqwluh

glvfuhwlrq ryhu uhghpswlrq srolflhv; dv zhoo dv wkhlu uljkw wr lpsrvh orqj0whup

frqwudfwv zlwk vhyhuh shqdowlhv iru euhdfk rq wkh phpehuv1 Iru h{dpsoh/ frxuwv

kdyh dujxhg wkdw h{lw e| d phpehu ri dq hohfwulflw| frrshudwlyh wr eh vhuyhg e|

dowhuqdwlyh vxssolhuv fdq eh glvdoorzhg li lw frpsurplvhv wkh �qdqfldo yldelolw|

ri wkh frrshudwlyh1< Iru lqvwdqfh/ lq Wul0Vwdwh/ Vkrvkrqh/ d glvwulexwlrq frrshu0

dwlyh/ zdv suhyhqwhg iurp vhoolqj lwv dvvhwv wr Sdfl�f Srzhu ) Oljkw +d iru0sur�w

frpsdq| zklfk zrxog kdyh vxssolhg Vkrvkrqh,1

Ghvslwh h�ruwv wr vhfxuh or|dow| iurp wkhlu phpehuv/ frrshudwlyhv duh vwloo

rffdvlrqdoo| vxemhfw wr uxqv1 Dq lqwhuhvwlqj fdvh lq srlqw43 lv wkh uxq rq wkh

Dpdojdpdwhg Lqvxudqfh Ixqg=

�Wkh Dpdojdpdwhg Lqvxudqfh Ixqg/ d pxowlhpsor|hu sodq fryhulqj

derxw :3/333 zrunhuv dqg uhwluhhv/ kdg ehhq xqghu vwudlq iru vhyhudo

:Dv glvfxvvhg lq Kdqvpdqq +4<<<, dqg Udwkerqh0Zlvvpdq +4<<6,/ uhghpswlrq ri wkh fdslwdo
fuhglwv ri dq h{lwlqj phpehu/ li dq|/ lv xvxdoo| yhu| vorz dqg hqwluho| dw wkh glvfuhwlrq ri wkh
frrshudwlyh erdug1

;Juhdw Ulyhuv Fr0rs1 ri Vrxwkhdvwhuq Lrzd y1 Idupodqg Lqgxvwulhv/ Lqf1/ 4<; 9;8/ Ihg1 Vhf1
O1 Uhs1 S<3/ :4; +;wk Flu1+Lrzd,/ Ghf 49/4<<<, +QR1<;0585:/ <;0585;,1

<Vhh Wul0Vwdwh Jhqhudwlrq dqg Wudqvplvvlrq Dvvrfldwlrq y1 Vkrvkrqh Ulyhu Srzhu/ Lqf1/
;38 I15g +43wk Flufxlw 4<;9, dqg Fdmxq Hohfwulf Srzhu Frrshudwlyh lq wkh Flw| ri Prujdq Flw|

y1 Vrxwk Orxlvldqd Hohf1/ ;6: I1 Vxss1 4<7/ 4<8 +Z1G14<<6,
43Zh duh judwhixo wr Uxvv Frrshu iru wklv uhihuhqfh1
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|hduv dv exvlqhvv idloxuhv lq wkh phq*v vxlw lqgxvwu| uhgxfhg wkh qxp0

ehu ri hpsor|huv frqwulexwlqj wr wkh sodq iurp 8:8 lq 4<;9 wr mxvw 533

lq 4<<91 Wkh sodq zdv xqghuixqghg e| derxw ' 583 ploolrq1 Zlwk wkh

frqwudfwlrq ri wkh lqgxvwu|/ wkh ixqglqj reoljdwlrqv zhuh lqfuhdvlqjo|

exughqvrph dqg wkh uhpdlqlqj hpsor|huv zhuh frqvlghulqj d pdvv

zlwkgudzdo iurp wkh sodq1 Lq vxfk dq hyhqw/ SEJF zrxog eh uhtxluhg

wr dvvxph �qdqfldo uhvsrqvlelolw| iru wkh sodq1 Xqghu dq djuhhphqw

uhdfkhg dw |hduhqg/ wkh sodq zloo frqwlqxh zlwk hpsor|huv pdnlqj dq0

qxdo frqwulexwlrqv dw wkhlu fxuuhqw udwh1 Li wkrvh frqwulexwlrqv idlo wr

vxssruw wkh sodq/ SEJF zloo vhsdudwh rxw dqg dvvxph uhvsrqvlelolw|

iru wkh oldelolwlhv ri wkh edqnuxsw hpsor|huv/ zkloh vroyhqw hpsor|huv

zloo frqwlqxh wr ixqg wkh uhpdlqlqj sruwlrq ri wkh sodq dw wkh fxuuhqw

udwh1 Hpsor|huv zkr frqwlqxh zlwk wkh sodq zloo kdyh olplwdwlrqv rq

wkhlu oldelolw| li sureohpv rffxu lq wkh ixwxuh1 Dv d uhvxow ri wkh djuhh0

phqw/ zrunhuv zloo frqwlqxh wr hduq ehqh�wv/ uhwluhhv zloo froohfw ixoo

uhwluhphqw ehqh�wv/ dqg ixqglqj ri wkh sodq zloo lpsuryh/ uhgxflqj

wkh srwhqwldo orvv iru wkh lqvxudqfh surjudp hdfk |hdu wkdw wkh sodq

frqwlqxhv1�

+H{fhusw iurp Shqvlrq Ehqh�w Jxdudqwhh Frusrudwlrq*v 4<<9 dqqxdo uhsruw,1 Wkh

XV Jryhuqphqw wkxv uhfrjql}hg wkh ulvn ri uxq dqg wkh qhhg iru or|dow| lq wklv

frrshudwlyh xqghuwdnlqj/ dqg frpplwwhg lwvhoi wr surylgh d fxvklrq1 Lqwhuhvwlqjo|/

lw dovr vdqfwlrqhg d or|dow|0lqgxflqj vfkhph1 Wr vwdelol}h wkh ixqg/ hpsor|huv zkr

zlwkgudz zloo qrz eh uhtxluhg wr sd| 483 shufhqw ri wkhlu qrupdo zlwkgudzdo

oldelolw|144

Frpshwlwlyh hqylurqphqw dqg or|dow|= Wkh ulvn ri rssruwxqlvwlf ehkdylru idfhg

e| frrshudwlyhv ghshqgv rq wkh hqylurqphqw lq zklfk wkh| rshudwh dqg/ lq sduwlf0

xodu/ rq wkhlu frpshwlwlyh hqylurqphqw1 Iru h{dpsoh/ wkh hqwu| ri dq dgglwlrqdo

frpshwlwru lv olnho| wr hqkdqfh wkh frrshudwlyh phpehuv* rxwvlgh rssruwxqlwlhv/

zklfk kdv ehqh�fldo h�hfwv exw dovr h{dfhuedwhv wkh or|dow| sureohp1 Exw wkh

pdjqlwxgh ri wkh or|dow| sureohp dovr ghshqgv rq wkh qdwxuh ri wkh frpshwlwru1

Uhwxuqlqj wr rxu phwdskru/ vxssrvh wkdw |rx frpshwh zlwk d ulydo wkhdwhu ru

vsruwv hqwhusulvh wkdw lv uxq iru sur�w1 Lwv rzqhu fdq pdnh dwwudfwlyh r�huv wr

44Vhh Frrshu0Urvv +5333, iru dq dqdo|vlv ri wkh uroh ri jryhuqphqw lq vwdelol}lqj wkrvh shqvlrq
ixqgv1
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wdujhwhg phpehuv ri |rxu frrshudwlyh foxe lq rughu wr lqgxfh wkhp wr pryh wr

wkh iru0sur�w hqwlw|1 Wklv vwudwhj| pd| hdvlo| lqlwldwh wkh xqudyholqj g|qdplfv

zlwklq |rxu frrshudwlyh1 Wklv vwudwhj| ixuwkhupruh lv qrw yhu| frvwo| wr wkh iru0

sur�w hqwlw| li |rxu frrshudwlyh fkdujhv d zhhno| ihh dqg grhv qrw ghpdqg dq|

or|dow| iurp lwv phpehuv1 Odvw/ wkrvh ri |rxu fxvwrphuv zkr ghihfw zloo eh ohvv

frqfhuqhg wkdw wkh| pd| eh ohiw vwudqghg lq wkh rwkhu foxe ehfdxvh lwv rzqhu

ehduv wkh �qdqfldo ulvn ri orz sduwlflsdwlrq1

Iru wkh vdph uhdvrqv/ d frrshudwlyh zloo �qg lw pruh gl!fxow wr pdlqwdlq

or|dow| zkhq lw frpshwhv zlwk iru0sur�w frusrudwlrqv wkdq zkhq lw frpshwhv

zlwk rwkhu frrshudwlyhv1 D iru0sur�w frusrudwlrq*v frpshwlwlyh vwudwhjlhv gl�hu

iurp wkrvh ri d frrshudwlyh lq dw ohdvw wkuhh zd|v=

� Delolw| wr sulfh glvfulplqdwh1 D iru0sur�w frusrudwlrq lv ohvv frqvwudlqhg

wkdq d frrshudwlyh lq lwv delolw| wr r�hu gl�huhqw whupv wr gl�huhqw fxv0

wrphuv1 Lq rwkhu zrugv/ d iru0sur�w jryhuqdqfh r�huv pxfk juhdwhu vfrsh

iru vhfrqg0 dqg wklug0ghjuhh sulfh glvfulplqdwlrq wkdq wkh frrshudwlyh lqvwl0

wxwlrq1 Dv zh zloo vhh/ d iru0sur�w frusrudwlrq*v delolw| wr xvh glylgh0dqg0

frqtxhu vwudwhjlhv +wklug0ghjuhh sulfh glvfulplqdwlrq, dv zhoo dv jurzwk0

edvhg lqfhqwlyhv +vhfrqg0ghjuhh sulfh glvfulplqdwlrq, lv d srzhuixo frpshw0

lwlyh zhdsrq1

� Lqwhjudwhg dqg d!oldwhg fxvwrphuv1 D iru0sur�w frusrudwlrq pd| kdyh d

vwurqj juls ryhu lwv fxvwrphuv hlwkhu wkurxjk yhuwlfdo lqwhjudwlrq ru wkurxjk

orqj0whup lqfhqwlyh frqwudfwv1 Vxfk fxvwrphuv duh qrw hdvlo| frqwhvwdeoh

iru d frpshwlqj frrshudwlyh1 Wr eh fhuwdlq/ d frrshudwlyh frxog lq sulq0

flsoh ehqh�w iurp wkh h{lvwhqfh ri d uhodwlyho| fdswlyh vhw ri fxvwrphuv/

zkr zrxog eh lqgxfhg wr gluhfw wkhlu dgglwlrqdo yroxph wr wkh frrshudwlyh

wkurxjk khdylo| yhvwhg sulflqj vfkhphv1 Vrph frrshudwlyhv gr lqghhg xvh

vxfk vfkhphv1 Rwkhuv grq*w> iru h{dpsoh/ fuhglw fdug dvvrfldwlrqv pdnh olw0

woh xvh ri vhqlrulw|0edvhg sulflqj vfkhphv +zh zloo frph edfn wr wklv srlqw

lq vhfwlrq 81, Lq vxfk fdvhv/ wkh frpshwlwlrq ehwzhhq d frrshudwlyh dqg

d iru0sur�w frusrudwlrq gl�huv iurp wkdw ehwzhhq wzr frrshudwlyhv wr wkh

h{whqw wkdw wkh vfrsh iru dwwudfwlqj wkh ulydo*v fxvwrphuv lv dv|pphwulf lq

wkh iruphu fdvh dqg v|pphwulf lq wkh odwwhu1

� Delolw| wr zlwkvwdqg frpshwlwlyh pryhv1 Ehfdxvh d frrshudwlyh kdv olwwoh

:



dffhvv wr rxwvlgh �qdqfh/ lw lv kljko| yxoqhudeoh wr sulfh zduv dqg phpehu

ghihfwlrqv zkhq lqyhvwphqw wdnhv wkh irup ri d �{hg +yroxph lqghshqghqw,

frvw1 Iluvw/ sulfh zduv ghsulyh wkh frrshudwlyh ri uhvrxufhv wr �qdqfh qhz

lqyhvwphqw145 Vhfrqg/ phpehu ghihfwlrqv fuhdwh d vwurqj lqfhqwlyh iru rwkhu

phpehuv wr ghihfw dv zhoo= wkh lqyhvwphqw frvw lv vsuhdg ryhu d vpdoohu

yroxph ri wudqvdfwlrqv/ uhvxowlqj lq d vkdus lqfuhdvh lq wkh dvvhvvphqw1

Wkh frrshudwlyh irup holplqdwhv wkh ex�hu surylghg e| rxwvlgh �qdqfh dqg

sdvvhv wkurxjk dq| orvv wr ixwxuh xvhuv1 Lw lv wkhuhiruh txlwh yxoqhudeoh wr

vqrzedoolqj1 Wkh iru0sur�w frusrudwlrqv duh ohvv yxoqhudeoh wr sulfh zduv

wkdq frrshudwlyh rujdql}dwlrqv1

Wzr uhpdunv duh qrz lq rughu1 Iluvw/ zh gr qrw dujxh lq wklv sdshu iru ru

djdlqvw wkh frrshudwlyh irup1 Lq rxu ylhz/ wkh frrshudwlyh irup kdv vxevwdqwldo

ehqh�wv lq whupv ri surylglqj hdv| hqwu| dqg idlu dffhvv wr d odujh qxpehu ri

grzqvwuhdp xvhuv/ dqg ri surwhfwlqj lwv xvhu phpehuv iurp wkh h{huflvh ri pdunhw

srzhu dw wkh xsvwuhdp ohyho1 Rq wkh rwkhu kdqg/ xvhu frrshudwlyhv kdyh zhoo0

nqrzq jryhuqdqfh frvwv/ erwk lq whupv ri wkh surylvlrq ri pdqdjhuldo lqfhqwlyhv

+h{solflw ru lpsolflw sur�w0uhodwhg frpshqvdwlrq ehlqj uxohg rxw, dqg lq whupv ri

ghflvlrq pdnlqj +vlqfh rzqhuv pd| kdyh glvvrqdqw remhfwlyhv,1 Ixuwkhupruh/ dqg

dv zh mxvw srlqwhg rxw/ frrshudwlyhv pd| eh dw frpshwlwlyh glvdgydqwdjh zkhq

sod|lqj djdlqvw sur�w0rulhqwhg frusrudwlrqv1 Zh duh pruh lqwhuhvwhg khuh lq wkh

yldelolw| ri frrshudwlyh irupv1

Vhfrqg/ wkhuh lv d sulrul qrwklqj zurqj zlwk wkh frpshwlwlyh wrrov hpsor|hg e|

iru0sur�w frusrudwlrqv1 Lq sduwlfxodu/ vhfrqg0 dqg wklug0ghjuhh sulfh glvfulplqd0

wlrq dqg yhuwlfdo lqwhjudwlrq duh nqrzq wr kdyh dpeljxrxv zhoiduh frqvhtxhqfhv

lq jhqhudo/ dqg rqo| d ghwdlohg dqdo|vlv ri wkh vlwxdwlrq dw kdqg fdq doorz pruh

gh�qlwlyh frqfoxvlrqv1 Djdlq/ wkh irfxv ri rxu sdshu lv rq wkh h{lvwhqfh ri d ohyho0

sod|lqj �hog/ qdpho| rq wkh frqglwlrqv wkdw hqvxuh wkh yldelolw| ri wkh dv|pphwulf

frpshwlwlrq ehwzhhq iru0sur�w dqg frrshudwlyh rujdql}dwlrqv1 Rxu edvlf lqvljkw

lv wkdw wkh dssursuldwh dprxqw ri h{lw eduulhuv wkdw wkh frrshudwlyhv qhhg wr lq0

wurgxfh ghshqgv rq wkh qdwxuh ri frpshwlwlrq= kljkhu eduulhuv duh uhtxluhg zkhq

frpshwlqj zlwk iru0sur�w frusrudwlrqv1

45Gxh wr fuhglw udwlrqlqj/ wklv dssolhv dovr/ exw wr d ohvvhu h{whqw/ wr iru0sur�wv/ dqg pruh
sduwlfxoduo| wr wkrvh zlwk zhdn edodqfh vkhhwv1

;



Rxwolqh ri wkh sdshu = Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 surylghv d

pruh ghwdlohg looxvwudwlrq ri wkh lvvxhv lq wkh frqwh{w ri wkh fuhglw fdug lqgxvwu|1

Vhfwlrq 6 exlogv wkh prgho1 Vhfwlrq 7 dqdo|}hv v|vwhp frpshwlwlrq erwk ehwzhhq

frrshudwlyhv dqg ehwzhhq d frrshudwlyh dqg d iru0sur�w1 Vhfwlrq 8 uhod{hv ydu0

lrxv dvvxpswlrqv dqg glvfxvvhv dowhuqdwlyh zd|v ri hqvxulqj or|dow|1 Vhfwlrq 9

frqfoxghv1

5 Dq looxvwudwlrq= wkh fuhglw fdug lqgxvwu|

Wkh fuhglw fdug lqgxvwu| r�huv d sduwlfxoduo| lqwhuhvwlqj looxvwudwlrq ri wkh lvvxhv

dw vwdnh1 Wklv lqgxvwu| lv d �pl{hg0prgh� pdunhwsodfh/ zlwk wzr frrshudwlyh

v|vwhpv/ Ylvd dqg PdvwhuFdug/ frpshwlqj zlwk yhuwlfdoo| lqwhjudwhg iru0sur�w

ulydov vxfk dv Dphulfdq H{suhvv dqg Glvfryhu146 Dv suhglfwhg e| wkhru|/ dq

rujdql}dwlrq olnh Ylvd kdv yhu| olwwoh ghew1 Lw dovr fduulhv ryhu olplwhg uhwdlqhg

hduqlqjv/ lq sduw gxh wr wkh wkuhdw ri vljql�fdqw wd{hv rq wkh odwwhu147

Frrshudwlyh fuhglw fdug v|vwhpv kdyh frph xqghu dwwdfn iru wkhlu �vhohfwlyh

h{foxvlylw| srolf|�1 Zkloh Ylvd dqg PdvwhuFdug fxuuhqwo| doorz phpehu gxdolw|

dqg vrph h{whqw ri erdug gxdolw|48 ehwzhhq wkhp/ wkh| dvn wkhlu phpehuv wr

fkrrvh ehwzhhq frrshudwlyh v|vwhpv dqg iru0sur�w v|vwhpv1

46Pl{hg0prgh pdunhw sodfhv duh dfwxdoo| frpprq1 Iru h{dpsoh/ Rfhdq Vsud|/ d frrshud0
wlyh/ frpshwhv zlwk iru0sur�w sulfh pdqxidfwxuhuv1 Sduwqhuvklsv frpshwh zlwk lqyhvwru0rzqhg
frqvxowdqflhv dqg odz �upv1 Idup frrshudwlyhv rshudwlqj wkhlu rzq rlo uh�qhulhv frpshwh hi0
ihfwlyho| zlwk lqyhvwru0rzqhg �upv/ dqg odujh prylqj frpsdqlhv lqfoxgh erwk frrshudwlyhv dqg
iru0sur�wv1

47Whfkqlfdoo|/ Ylvd lv d iru0sur�w hqwlw|1 Krzhyhu/ iru doo uhohydqw pdwwhuv/ lw lv gh idfwr
qrw0iru0sur�w vlqfh lw kdv d orqj vwdqglqj srolf| ri qrw eruurzlqj dqg qrw glvwulexwlqj sur�wv1
Dv d vlpsol�fdwlrq/ Ylvd iruhfdvwv uhyhqxhv dqg fruh h{shqvhv ryhu wkh qh{w 45 prqwkv dqg
lghqwl�hv exvlqhvv lqlwldwlyhv iru zklfk vxufkdujhv rq vhuylfh ihhv zloo qhhg wr eh ohylhg ryhu
vhyhudo |hduv1 Rffdvlrqdoo|/ wrwdo uhyhqxh pd| gl�hu iurp h{shqvhv/ dv zdv wkh fdvh lq 4<<< gxh
wr dq xqh{shfwhgo| vwurqj hfrqrp|1 Wkh xqiruhvhhq hduqlqjv duh qrw uhedwhg wr xvhuv lq wkh
irup ri uhixqgv1 Wkh| ohdg wr hlwkhu dq lpphgldwh uhgxfwlrq lq v|vwhp ihhv ru h{wud vshqglqj
rq lqyhvwphqw1

48�Phpehu gxdolw|� uhihuv wr wkh srvvlelolw| iru lvvxhuv wr lvvxh fdugv lq erwk v|vwhpv1 �Erdug
gxdolw|� irupdoo| phdqv wkdw phpehuv vlwwlqj rq wkh erdug ru frpplwwhhv ri rqh v|vwhp pd|
lvvxh fdugv rq wkh rwkhu v|vwhp1 Ri frxuvh/ wkh dfwxdo jryhuqdqfh surfhvv gl�huv iurp zkdw
fdq eh lqihuuhg e| vlpso| orrnlqj dw wkh doorfdwlrq ri irupdo frqwuro uljkwv1 Lq sduwlfxodu/ odujh
phpehuv qrw vlwwlqj rq wkh erdug kdyh vrph uhdo dxwkrulw| vlqfh wkhlu wkuhdwhqlqj wr ohdyh wkh
v|vwhp pxvw eh wdnhq vhulrxvo| lq wkh suhvhqfh ri vwurqj qhwzrun h{whuqdolwlhv1 Odujh phpehuv
wkhuhiruh pd| kdyh vxevwdqwldo lq xhqfh hyhq li qrqglvfulplqdwru| uhtxluhphqwv suhyhqw wkhp
iurp rewdlqlqj vxevwdqwldoo| ehwwhu ghdov wkdq vpdoohu rqhv1 Wkh| fdq iru h{dpsoh wkzduw
lqyhvwphqwv wkdw duh qrw d sulrulw| iru wkhlu exvlqhvv ghyhorsphqw1

<



Phpehu dqg2ru erdug gxdolw| kdyh frvwv dqg ehqh�wv iru wkh v|vwhpv* php0

ehuv149 Erdug gxdolw| pd| idflolwdwh ehqfkpdunlqj dqg wkhuhe| surylgh pdqdjh0

phqwv zlwk kljk0srzhuhg lqfhqwlyhv1 Lw pd| dovr vshhg xs gl�xvlrq ri lqqrydwlrq

iurp rqh v|vwhp wr wkh rwkhu/ zklfk kdv erwk frvwv dqg ehqh�wv1 Rq wkh frvw vlgh/

txlfn lplwdwlrq pd| glvfrxudjh lqqrydwlrq/ dowkrxjk lw qhhg qrw li lw lv fohdu zkr

fdph xs zlwk wkh lghd �uvw1 Rq wkh ehqh�w vlgh/ gl�xvlrq hqkdqfhv h!flhqf|/ dqg

dovr surprwhv vwdelolw|1 Vlqfh frrshudwlyh rujdql}dwlrqv duh qdwxudoo| xqvwdeoh

lqvwlwxwlrqv/ lq wkh devhqfh ri htxloleudwlqj phfkdqlvpv/ v|vwhp frpshwlwlrq pd|

udslgo| jlyh zd| wr grplqdqfh e| d vlqjoh v|vwhp1

Phpehu gxdolw| dovr kdv frvwv dqg ehqh�wv1 Gxdolw| hqkdqfhv wkh phpehuv*

delolw| wr �yrwh zlwk wkhlu ihhw�1 Wkh| fdq uhdfw wr d frpsdudwlyh dgydqwdjh

ri rqh v|vwhp ryhu wkh rwkhu e| vkliwlqj fxvwrphuv rqo| �dw wkh pdujlq�/ zkloh

h{foxvlylw| irufhv wkhp wr lqfxu wkh frvw ri prylqj wkh hqwluh lqvwdoohg edvh wr

wkh vxshulru v|vwhp1 Gxdolw| wkhuhiruh lqfuhdvhv wkh vhqvlwlylw| ri pdunhw vkduh

hyroxwlrq wr �qrqgudvwlf� frpsdudwlyh dgydqwdjhv> wklv lq wxuq surylghv vwurqjhu

lqfhqwlyhv wr pdqdjhphqw li pdqdjhuldo frpshqvdwlrq lv uhodwhg wr v|vwhp pdunhw

vkduh1 Lq frqwudvw/ �gudvwlf� gl�huhqfhv ehwzhhq wkh v|vwhpv lqgxfh lvvxhuv wr

vzlwfk wkhlu sruwirolrv xqghu h{foxvlylw|/ dqg gxdolw| pd| wkhq vorz grzq wkh

pdunhw vkduh uhdfwlrq wr frpsdudwlyh dgydqwdjh1 Ryhudoo/ wkh fkrlfh ehwzhhq

gxdolw| dqg h{foxvlylw| lv d frpsoh{ jryhuqdqfh lvvxh wkdw vkrxog eh dgguhvvhg

zlwk wkh ylhz ri r�hulqj wkh ehvw lqsxw wr wkh lvvxhuv dqg wkhlu fxvwrphuv14:

Wklv sdshu hpskdvl}hv wkdw wklv wudgh0r� ehwzhhq gxdolw| dqg h{foxvlylw|

ghshqgv lq sduwlfxodu rq wkh qdwxuh ri wkh ulydo fuhglw fdug v|vwhpv1 Ehlqj gxdo

zlwk dqrwkhu frrshudwlyh ru zlwk d iru0sur�w v|vwhp grhv qrw kdyh wkh vdph

lpsolfdwlrqv/ gxh wr wkh zlghu udqjh ri frpshwlwlyh vwudwhjlhv dydlodeoh wr wkh iru0

sur�w v|vwhp1 Vxssrvh iru h{dpsoh wkdw dq lqyhvwphqw lq d vshfl�f lqqrydwlrq

+vd|/ d ehwwhu frusrudwh fdug, ru lq wkh vxuylydo ri wkh dvvrfldwlrq dv d zkroh

ghshqgv rq zkhwkhu shrsoh ihho frpplwwhg wr wkh hqwhusulvh dqg fdq surplvh wr

pdnh d plqlpxp xvh ri wkh lqqrydwlrq +ru dvvrfldwlrq, xqohvv wkh| kdyh d fohduo|

vxshulru rxwvlgh rssruwxqlw|1 Li lw lv dqwlflsdwhg wkdw d iudfwlrq ri wkh phpehuv

zloo ohdyh rssruwxqlvwlfdoo|/ wkhq wkh lqyhvwphqw pd| qrw eh pdgh1 Gxdolw| zlwk

49Vhh Kdxvpdq hw do +4<<<,1
4:Dv vwuhvvhg e| Kdxvpdq hw do +4<<<,/ wkh qrw0iru0sur�w qdwxuh ri Ylvd dqg PdvwhuFdug

dovr lpsolhv wkdw gxdolw| grhv qrw udlvh wkh dqwlfrpshwlwlyh frqfhuqv wkdw zrxog qdwxudoo| dulvh
li wkh v|vwhpv zhuh iru0sur�w1

43



dqrwkhu frrshudwlyh v|vwhp vrphzkdw wuljjhuv vxfk ulvn ri rssruwxqlvp/ exw

gxdolw| zlwk d iru0sur�w v|vwhp wuljjhuv lw hyhq pruh1 Wkhuhiruh/ zkloh vrph h{lw

eduulhuv pd| eh qhhghg lq erwk fdvhv wr hqvxuh phpehu or|dow|/ wkh| duh qhhghg

pruh lq wkh fdvh ri d iru0sur�w ulydo/ vlqfh lq h�hfw wkh gxdolw| lv dv|pphwulf lq

wkdw fdvh14;

6 Prgho

Ehfdxvh wkh �qdqflqj ri lqyhvwphqw e| fuhglw fdug dvvrfldwlrqv lv dq lqwhuhvwlqj

dssolfdwlrq ri rxu pruh jhqhudo wkhru|/ lw lv frqyhqlhqw iru prwlydwlrqdo sxusrvhv

wr frxfk rxu prgho lq wkh odqjxdjh ri wkdw lqgxvwu|1 Dv vkrxog eh fohdu wr wkh

uhdghu/ rxu prgho pruh jhqhudoo| ghslfwv dq lqyhvwphqw fkrlfh wkdw d�hfwv wkh

phpehuv* h{lvwlqj exvlqhvv dv zhoo dv wkhlu ixwxuh ghyhorsphqw h�ruw1

Wkhuh duh wzr v|vwhpv/ 7� dqg 721 Wkh v|vwhpv vwduw zlwk htxdo qxpehuv ri

lghqwlfdo lvvxhuv +xvhuv,1 Vlqfh zh duh lqwhuhvwhg lq wkh g|qdplfv ri lqyhvwphqw

dqg pdunhw vkduhv/ zh dvvxph wkdw lvvxhuv kdyh wkhlu lqvwdoohg edvh rq d vlqjoh

v|vwhp/ wkdw lv/ wkh| lqlwldoo| duh qrw gxdo1 ^Vwduwlqj iurp d gxdo vlwxdwlrq frp0

solfdwhv wkh dqdo|wlfv dqg fuhdwhv glvvrqdqfh lq jrdov dprqj wkh phpehuv ri d

frrshudwlyh li phpehuv gr qrw kdyh wkh vdph lqvwdoohg edvh frpsrvlwlrq1 Wkh

fdvh vwxglhg khuh h{klelwv wkh pdlq h�hfwv dqg lv txlwh vlpsoh1`

Wkhuh lv rq hdfk v|vwhp d odujh qxpehu ri lvvxhuv/ zklfk zh zloo ghvfuleh dv d

frqwlqxxp ri pdvv rqh1 Doo lvvxhuv duh lghqwlfdo1 Wkhlu lqvwdoohg edvh ri fxvwrphuv

jhqhudwhv d yroxph ri wudqvdfwlrq ^1 Lvvxhuv* yroxph jurzv e| dq dprxqw {1 Vr

wrwdo yroxph lv ^ n{1 Wkh lqqrydwlrq vwxglhg khuh lv vx!flhqwo| plqru vr wkdw

lw grhv qrw sd| iru dq lvvxhu wr vzlwfk wkh lqvwdoohg edvh iurp lwv h{lvwlqj v|vwhp

wr wkh rwkhu v|vwhp> lq frqwudvw/ xqghu gxdolw|/ wkh lvvxhuv pd| zdqw wr d�hfw

wkhlu qhz yroxph { dqg wkhlu lqvwdoohg0edvh yroxph wr wzr gl�huhqw v|vwhpv1

Doorzlqj iru pruh gudvwlf lqqrydwlrqv zrxog fuhdwh vwurqjhu wlsslqj h�hfwv wkdq

4;Wkh dv|pphwu| iroorzv wkh wkuhh olqhv ghvfulehg lq wkh lqwurgxfwlrq1 Dphulfdq H{suhvv/
xqolnh lwv frrshudwlyh ulydov/ lv qrw erxqg e| qrqglvfulplqdwlrq uhtxluhphqwv> lw kdv dffhvv wr
rxwvlgh �qdqfh> dqg lw kdv orfnhg lq lwv lvvxlqj exvlqhvv sulpdulo| wkurxjk yhuwlfdo lqwhjudwlrq/
dqg vhfxqgdulo| wkurxjk orqj0whup frqwudfwv zlwk lqghshqghqw lvvxhuv lq Hxursh +wkhlu vwdqgdug
qhwzrun frqwudfw kdv d gxudwlrq ri �yh |hduv1 Lq rqh lqvwdqfh +Edqfr Srsxodu,/ d whq0|hdu
frqwudfw kdv ehhq vljqhg,1 Wkhvh orqj0whup uhodwlrqvklsv zlwk edqnv vwloo uhsuhvhqw d yhu|
plqru dfwlylw| ri Dph{/ zklfk e| dqg odujh lv vwloo d yhuwlfdoo| lqwhjudwhg hqwlw|/ exw wkh|
looxvwudwh srwhqwldo ixwxuh ghyhorsphqwv lq wklv lqgxvwu|1
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wkrvh dqdo|}hg ehorz1

Hdfk v|vwhp*v pdujlqdo frvw shu wudqvdfwlrq lv lqlwldoo| htxdo wr S1 Hdfk

v|vwhp fdq dw frvw U lpsohphqw dq lqqrydwlrq wkdw uhgxfhv e| } wkh frvw ri

vhuylflqj d xqlw wudqvdfwlrq1 Wkurxjkrxw wkh sdshu zh zloo dvvxph=

Dvvxpswlrq 4= }^ 	 U 	 }E^ n{��

Dvvxpswlrq 4 vwdwhv wkdw wkh lqqrydwlrq lv zruwkzkloh li wkh v|vwhp dwwudfwv

wkh wrwdo yroxph ri wudqvdfwlrqv ri lwv lqlwldo lvvxhuv/ exw wrr frvwo| li wkh v|vwhp

grhv qrw h{sdqg1 ^Wkh jdlqv dqdo|}hg khuh duh sulydwh jdlqv1 Rqh frxog dovr

lqwurgxfh d �ehqfkpdunlqj ehqh�w� iurp kdylqj wkh wzr v|vwhpv lqqrydwh1 Iru

h{dpsoh/ pdqdjhuldo frpshwlwlrq frxog dgg d ixuwkhu frvw uhgxfwlrq/ }�/ iru wkh

v|vwhp eh|rqg wkh uhgxfwlrq/ }/ wkdw h{lvwv hyhq li wkh v|vwhp lv wkh rqo| rqh wr

lqqrydwh1 Iru vlpsolflw|/ zh ljqruh vxfk ehqfkpdunlqj ehqh�wv1`

Zh kdyh vwxglhg wzr yduldqwv iru prghoolqj frpshwlwlrq ehwzhhq frrshudwlyh

dqg iru0sur�w v|vwhpv1 Wkh pdlq gl�huhqfh ehwzhhq wkh wzr yduldqwv frphv iurp

wkh wuhdwphqw ri wkh �edodqfhg exgjhw� frqvwudlqw lpsrvhg rq frrshudwlyhv1 Lq

wkh �uvw wlplqj/ vwxglhg lq vhfwlrq 7/ wklv frqvwudlqw lv wdnhq dw ixoo ydoxh/ zlwk

wkh lpsolfdwlrq wkdw d frrshudwlyh fdqqrw frpplw lq dgydqfh wr wkh ohyho ri lwv

v|vwhp ihh1 Wkh h{dfw ohyho ghshqgv rq krz pdq| lvvxhuv lw zloo kdyh dwwudfwhg=

wkh odujhu lwv lvvxhuv edvh/ wkh orzhu wkh ihh lw kdv wr fkdujh wr uhfryhu wkh �{hg

frvw ri lwv lqyhvwphqw1 Lq wkh vhfrqg wlplqj/ glvfxvvhg lq vhfwlrq 814/ lw lv lqvwhdg

dvvxphg wkdw wklug sduwlhv +h1j1/ vxssolhuv, fdq vhuyh dv uhvlgxdo fodlpdqwv li vrph

xqh{shfwhg gh�flw dulvhv1 D frrshudwlyh v|vwhp lv wkhq doorzhg wr frpplw lwvhoi

wr d fhuwdlq v|vwhp ihh/ surylghg wkdw lw ohdgv wr d edodqfhg exgjhw lq htxloleulxp1

Wkh dqdo|vhv ri wkh wzr yduldqwv gholyhu eurdgo| frqvlvwhqw lpsolfdwlrqv/ xs wr d

ihz lqwhuhvwlqj gl�huhqfhv1

7 V|pphwulf yhuvxv dv|pphwulf frpshwlwlrq

Zh frqvlghu vxffhvvlyho| wkh fdvh zkhuh erwk v|vwhpv duh frrshudwlyhv dqg wkh

fdvh ri d frrshudwlyh frpshwlqj zlwk d iru0sur�w frusrudwlrq1

Wkh wlplqj/ lq wkh fdvh ri wzr frrshudwlyhv/ jrhv dv iroorzv=

Vwdjh 4 = Hdfk v|vwhp ghflghv zkhwkhu wr lqyhvw1

Vwdjh 5 = ^Xqghu phpehu gxdolw|` wkh xvhuv qrqfrrshudwlyho| ghflgh zkhuh wr

doorfdwh wkhlu qhz fxvwrphuv +{,1
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Vwdjh 6 = Hdfk v|vwhp � lqyhvwv li lw kdv fkrvhq wr lqyhvw dw vwdjh �/ dqg vhwv

d v|vwhp ihh @� htxdo wr lwv dyhudjh frvw +S lq wkh devhqfh ri lqyhvwphqw/ S plqxv

}/ soxv U glylghg e| v|vwhp yroxph lq wkh suhvhqfh ri lqyhvwphqw,1

Zh dvvxph wkdw d frrshudwlyh wdnhv lwv lqqrydwlrq ghflvlrq vr dv wr pd{lpl}h

wkh h{shfwhg ehqh�w ri lwv phpehuv +vlqfh doo lvvxhuv lq d v|vwhp duh dolnh dqg

wkh frrshudwlyh lv vxemhfw wr d qrq0glvfulplqdwlrq uxoh/ wkh h{shfwhg ehqh�w lv

wkh vdph iru doo,1

Wkh wlplqj uh hfwv wkh lghd wkdw d frrshudwlyh fdqqrw frpplw wr d v|vwhp

ihh1 H{ srvw lw pxvw edodqfh lwv exgjhw uhjdugohvv ri wkh qxpehu ri lvvxhuv zkr

kdyh hohfwhg wr doorfdwh wkhlu qhz yroxph wr wkh v|vwhp1 Wkh wlplqj dovr fdswxuhv

lq d kljko| vw|ol}hg zd| wkh idfw wkdw lqyhvwphqwv lqyroyh �wlph0wr0exlog�1 Zh

kdyh lq plqg pxowl0|hdu +6 wr 8 |hduv/ vd|, lqyhvwphqwv wkdw wkh erdug dssuryhv

dqg duh odwhu �qdqfhg wkurxjk vhuylfh ihhv= ghyhorsphqw ri d ghelw fdug/ ri d

frusrudwh fdug ru ri h0frpphufh whfkqrorj|14< Zkloh lvvxhuv nqrz wkh vhuylfh ihh

wkdw wkh| zloo sd| gxulqj wkh �uvw |hdu ri wkh lqyhvwphqw/ wkh v|vwhp ihh forvhu

wr frpsohwlrq zloo ghshqg rq wkh v|vwhp*v wrwdo yroxph lq wkh ixwxuh1 Wklv lv

uh hfwhg lq wkh wlplqj e| wkh idfw wkdw lvvxhuv/ zkhq doorfdwlqj wkhlu qhz yroxph

dw vwdjh 5 +wkdw zloo odwhu ehfrph dq lqvwdoohg edvh lwvhoi,/ qhhg wr dvvhvv zkhwkhu

rwkhu lvvxhuv zloo dovr vwd| zlwk wkh v|vwhp lq rughu wr dqwlflsdwh wkh vwdjh06

v|vwhp ihh1

Wklv wlplqj fuhdwhv vfrsh iru qhwzrun h{whuqdolwlhv dqg frruglqdwlrq sure0

ohpv= Ehfdxvh wrwdo frvw lv vkduhg dprqj phpehuv lq d frrshudwlyh v|vwhp/ dq

lvvxhu/ fhwhulv sdulexv/ suhihuv wr ehorqj wr d v|vwhp dwwudfwlqj d odujh qxpehu

ri rwkhu lvvxhuv1 Dv zh zloo vhh/ wklv idfw lq vrph vlwxdwlrqv lpsolhv wkdw wkhuh

pd| eh pxowlsoh htxloleuld1 Zh zloo wkhq pdnh wkh vwdqgdug dvvxpswlrq wkdw

lvvxhuv kdylqj wkh vdph sd|r� ixqfwlrq vxffhhg lq frruglqdwlqj rq wkh htxlole0

ulxp wkdw ehvw �wv wkhlu frpprq lqwhuhvw1 Wklv Sduhwr0grplqdqfh fulwhulrq jlyhv

wkh ehvw fkdqfh iru d frrshudwlyh v|vwhp djdlqvw d iru0sur�w ulydo v|vwhp ehfdxvh

wkh frrshudwlyh lv yxoqhudeoh wr frruglqdwlrq idloxuhv zkloh wkh iru0sur�w v|vwhp

lv qrw1 Dq dowhuqdwlyh dvvxpswlrq lv wr xvh �ulvn0grplqdqfh� +Kduvdq|l0Vhowhq

+4<;;,/ Ndqgrul0Pdlodwk0Ure +4<<6,/ Fduovvrq0Ydq Gdpph +4<<6,, wr vhohfw dq

htxloleulxp153 Dv zh zloo vhh/ wkh frrshudwlyh v|vwhp lv wkhq pruh iudjloh1

4<Iru qrwdwlrqdo vlpsolflw|/ zh gr qrw lqwurgxfh dq lqlwldo lqyhvwphqw dw vwdjh 4 +|hdu 4,1 Li
zh glg/ L vkrxog eh wkrxjkw ri dv wkh frpsohwlrq frvw dw vwdjh 6 +|hduv 5 wkurxjk 8/ vd|,1

53Iru h{dpsoh/ Fduovvrq dqg Ydq Gdpph xvh lwhudwhg vwulfw grplqdqfh wr vhohfw wkh ulvn
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Lq wkh fdvh ri frpshwlwlrq ehwzhhq d frrshudwlyh v|vwhp 7� dqg d iru0sur�w

v|vwhp 72/ zh zloo nhhs wkh vdph wlplqj h{fhsw wkdw wkh iru0sur�w v|vwhp 72

dqqrxqfhv lwv v|vwhp ihh @2 ehwzhhq vwdjhv 4 dqg 5/ diwhu wkh v|vwhpv ghflgh

zkhwkhu wr lqyhvw +vwdjh 4,1 54 Qrwh wkdw zh gr qrw wkhuhe| lqwurgxfh dq dv|p0

phwu| lq wlplqj ehwzhhq wkh wzr v|vwhpv> iru/ wkh frrshudwlyh v|vwhp 7� frxog

dovr dqqrxqfh d v|vwhp ihh dw wkh vdph wlph dv v|vwhp 721 Wkh srlqw lv wkdw

vxfk dq dqqrxqfhphqw fdqqrw eh elqglqj vlqfh xowlpdwho| @� lv ghwhuplqhg e|

wkh exgjhw edodqfh frqvwudlqw dw vwdjh 61

Wkh wkuxvw ri wkh dqdo|vlv frqfhuqv wkh frpshwlwlrq ehwzhhq d frrshudwlyh

dqg d iru0sur�w v|vwhp lq wkh devhqfh ri h{foxvlylw|/ exw zh �uvw vwduw zlwk wzr

ehqfkpdun fdvhv1

714 H{foxvlylw|

Vxssrvh �uvw wkdw wkh wzr v|vwhpv lpsrvh h{foxvlylw|1 V|vwhp 72 khuh fdq lqgli0

ihuhqwo| eh iru0sur�w ru d frrshudwlyh1 Rxu dvvxpswlrq wkdw lvvxhuv duh uhoxfwdqw

wr pryh wkhlu lqvwdoohg edvh lpsolhv wkdw wkh qhw jdlq shu v|vwhp lv

}E^ n{�� Uc

zklfk xqghu dvvxpswlrq 4 lv srvlwlyh1 V|vwhpv wkhq erwk lqqrydwh1 Dqg d

frrshudwlyh fkdujhv d v|vwhp ihh 	@ jlyhq e|

	@ � Sn
U � }E^ n{�

^ n{
' S�

�
} �

U

^ n{

�
	 S�

715 Wzr frrshudwlyhv zlwk phpehu gxdolw| +qrq h{foxvly0
lw|,

Vxssrvh qrz wkdw erwk v|vwhpv duh frrshudwlyhv dqg wkdw lvvxhuv duh iuhh wr

doorfdwh wkhlu qhz yroxph wr wkh v|vwhp ri wkhlu fkrlfh1 Lv wkh rxwfrph suhydlolqj

xqghu h{foxvlylw| vwloo dq htxloleulxpB Vxssrvh erwk v|vwhpv lqyhvw/ dqg lvvxhuv

uhpdlq or|do wr wkhlu v|vwhp1 Wkhq qr vlqjoh xvhu kdv dq lqfhqwlyh wr vzlwfk hyhq

sduwo| wr wkh rwkhu frrshudwlyh vlqfh erwk frrshudwlyhv fkdujh 	@155 Lw pxvw eh wkh

grplqdqw htxloleulxp lq wzr0sod|hu/ wzr0dfwlrq jdphv e| dgglqj qrlvh wr wkh shufhswlrq ri wkh
wuxh sd|r�v1 Vhh Iudqnho hw do +5333, iru d eurdghu dqdo|vlv1

54Ohwwlqj V5 dqqrxqfh d5 dw vwdjh 4 |lhogv vlplodu uhvxowv/ exw lv whfkqlfdoo| pruh frpsoh{1
55Dq lqglylgxdo lvvxhu*v suhihuhqfhv ehwzhhq wkh wzr v|vwhpv lv wkhq qrw vwulfw lq wkdw lw lv

lqgl�huhqw ehwzhhq ehlqj or|do dqg prylqj lwv qhz fxvwrphuv wr wkh rwkhu v|vwhp1 Duelwudulo|
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fdvh wkdw wkh phpehuv ri d v|vwhp gr qrw jdlq e| qrw lqyhvwlqj dqg doorfdwlqj

wkhlu qhz yroxph wr wkh rwkhu v|vwhp1 Ru

	@E^ n{� � S^ n @{c +4,

zkhuh

@ � S�

�
} �

U

^ n 2{

�
�

Frqglwlrq EBB� fdq eh uhzulwwhq dv=

}^ �
^ n{

^ n 2{
U� +5,

Frqyhuvho|/ li wklv frqglwlrq lv vdwlv�hg/ wkh Sduhwr0grplqdqfh fulwhulrq lpsolhv

wkdw lw lv rswlpdo iru hdfk v|vwhp wr lqqrydwh dqg iru lwv phpehuv wr uhpdlq or|do

wr wkh v|vwhp156

716 Rqh frrshudwlyh v|vwhp/ rqh iru0sur�w v|vwhp/ zlwk
phpehu gxdolw|

Vxssrvh qrz wkdw v|vwhp 5 lv iru0sur�w1 Ohw xv dvvxph wkdw wkh iru0sur�w v|vwhp

qhhg qrw eh frqfhuqhg e| lwv lvvxhuv* prylqj wr wkh rwkhu v|vwhp +dw ohdvw dv

orqj dv wkh iruphu lqqrydwhv,1 Iru rqh wklqj/ yhuwlfdo lqwhjudwlrq dqg orqj0whup

frqwudfwv zrxog suhyhqw vxfk d pryh1 Wkh iru0sur�w lvvxhu pd| dovr rewdlq wkh

or|dow| ri lwv lvvxhuv e| r�hulqj idyrudeoh whupv wr wkrvh lvvxhuv zkr duh derxw wr

ghsduw1

d, Qrq wdujhwhg r�huv

Vxssrvh wkdw erwk v|vwhpv lqyhvw1 Lq d �uvw vwhs/ ohw xv dvvxph wkdw wkh

iru0sur�w v|vwhp pdnhv wkh vdph r�hu @2 wr doo v|vwhp04 lvvxhuv> wkdw lv/ lw grhv

qrw pdnh wdujhwhg r�huv wr vrph ri wkh ulydo v|vwhp*v lvvxhuv1 Xqghu wkh Sduhwr0

grplqdqfh fulwhulrq/ wkh iru0sur�w lvvxhu vxffhhgv lq dwwudfwlqj wkh qhz yroxph

ri v|vwhp04 lvvxhuv li dqg rqo| li

	@{ � @2{�

vpdoo iulfwlrqv +frvw ri prylqj qhz fxvwrphuv wr d qhz v|vwhp, zrxog pdnh wkh htxloleulxp
vwulfw1

56Li +BB, lv qrw vdwlv�hg/ wkhq wkhuh duh wzr htxloleuld xqghu wkh Sduhwr fulwhulrq1 Wkhvh
htxloleuld duh dv|pphwulf dqg kdyh d vlqjoh v|vwhp lqyhvw1
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Lqghhg/ ehfdxvh wkh frrshudwlyh v|vwhp lv prvw dwwudfwlyh zkhq doo lwv lvvxhuv

uhpdlq idlwkixo dqg wkh v|vwhp ihh lv wkhuhiruh 	@/ or|dow| wr v|vwhp 4 lv qrw dq

htxloleulxp li @2 	 	@1 Lq frqwudvw/ li @2 � 	@ or|dow| lv wkh Sduhwr0grplqdqw

htxloleulxp iru lvvxhuv lq v|vwhp 41 Wkh iru0sur�w v|vwhp wkhq dwwudfwv doo qhz

yroxph dv orqj dv57

@2 � 	@ ' ES� }� n

�
U

^ n{

�
�

Exw wkhq/ lw lv lqghhg sur�wdeoh iru v|vwhp 5 wr dwwudfw wkhvh fxvwrphuv/ zkrp

lw vhuylfhv dw pdujlqdo frvw S� }1

Grhv v|vwhp 4 lqyhvw qhyhuwkhohvvB Wkhuh lv d vwudwhjlf ehqh�w iru v|vwhp 4

wr lqyhvw= lw uhgxfhv wkh v|vwhp ihh r�huhg e| v|vwhp 5 wr v|vwhp � lvvxhuv iurp

@2 ' S wr @2 ' 	@1 Vr dw vwdjh 4 lvvxhuv lq v|vwhp 4 pxvw frpsduh wkhlu frvw zkhq

v|vwhp 4 grhv qrw lqyhvw=

SE^ n{�

zlwk wkdw �
Sn

U

^
� }

�
^ n 	@{c

zkhq v|vwhp 4 lqyhvwv1 Li

U �
}E^ n{�2

^ n 2{
c +6,

zklfk krogv iru { vpdoo/ v|vwhp 4 grhv qrw lqyhvw1 Rwkhuzlvh/ lw lqyhvwv hyhq

wkrxjk lw zloo vhuylfh d orz yroxph1

Wklv dqdo|vlv ohdgv wr wzr lpsruwdqw uhpdunv=

Iluvw/ e| frqwlqxlw|/ v|vwhp 5 zrxog dwwudfw lvvxhuv hyhq li lwv lqqrydwlrq zhuh

lqihulru/ dv orqj dv wkh gl�huhqfh lq h!flhqf| lv qrw wrr odujh1 Li iru h{dpsoh

U� ' U2 ' U exw }� : }2c wkhq v|vwhp 5 zlqv +wkdw lv/ dwwudfwv wkh qhz yroxph ri

doo lvvxhuv,/ dv orqj dv }� � }2 lv qrw wrr odujh/ qdpho|/ dv orqj dv

S� }2 	 	@� � S� }� n
U

^ n{
c

57Qrwh wkh h{lvwhqfh ri wkh vwdqgdug �rshqhvv sureohp� frpprq wr prvw Ehuwudqg jdphv1
V|vwhp 5 dwwudfwv wkh lvvxhuv iru doo d5 ? ad exw grhv qrw iru d5 h{dfwo| htxdo wr ad1 Zlwkrxw orvv
ri jhqhudolw| zh dgrsw wkh frqyhqwlrq wkdw v|vwhp 5 vhohfwv d5 @ ad dqg dwwudfwv wkh lvvxhuv1
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}� � }2 	
U

^ n{
� +7,

Vhfrqg/ v|vwhp 5 kdv dq hyhq hdvlhu wlph dwwudfwlqj v|vwhp 4*v lvvxhuv li

zh xvh wkh ulvn0 grplqdqfh fulwhulrq1 Wklv fulwhulrq srvwxodwhv wkdw lvvxhuv jr wr

v|vwhp 5 dv orqj dv wkh| lqglylgxdoo| suhihu v|vwhp 5 zkhq wkh| sxw htxdo fkdqfhv

rq dq| dowhuqdwlyh lvvxhu jrlqj wr hlwkhu v|vwhp +vhh Kduvdq|l0Vhowhq +4<;;, iru

dq h{srvlwlrq/ dqg Ndqgrul0Pdlodwk0Ure +4<<6, iru dq hyroxwlrqdu| g|qdplfv

prwlydwlrq ri wkh frqfhsw,1 Wkhq/ v|vwhp 5 dwwudfwv v|vwhp 4 lvvxhuv li dqg rqo|

li #
S� } n

U

^ n {

2

$
{ � @2{c

ru

@2 � h@ zkhuh h@ � S� } n
U

^ n {

2

: 	@�

Wklv/ lq wxuq lpsolhv wkdw wkh iru0sur�w v|vwhp zloo zlq +l1h1/ dwwudfw doo qhz

fxvwrphuv,/ iru d eurdghu udqjh ri sdudphwhuv wkdq ehiruh581 Li iru h{dpsoh

U� ' U2 ' U exw }� : }2/ wkhq v|vwhp 5 qrz zlqv dv orqj dv

S� }2 	 h@� � S� }� n
U

^ n {

2

c

wkdw lv/ dv orqj dv

}� � }2 	
U

^ n {

2

� +8,

e, Glylgh dqg frqtxhu1

Ohw xv qrz vkrz wkdw wkh iru0sur�w v|vwhp fdq h{sorlw wkh h{whuqdolwlhv dprqj

v|vwhp 4*v lvvxhuv lq dq hyhq pruh h�hfwlyh zd| e| xvlqj d glylgh0dqg0frqtxhu

vwudwhj| +zh khuh eruurz lghdv ghyhorshg lq Lqqhv0Vh{wrq +4<<6/ 4<<7, lq wkh

frqwh{w ri dq xsvwuhdp vxssolhu wu|lqj wr suhyhqw edfnzdug lqwhjudwlrq e| lwv

grzqvwuhdp fxvwrphuv ru lqh!flhqw hqwu| e| d srwhqwldo ulydo,1 Vxssrvh iru

58Qrwh wkdw/ lq wkh fdvh ri frpshwlwlrq ehwzhhq wzr qrw0iru0sur�w dvvrfldwlrqv/ wkh ulvn0
grplqdqfh fulwhulrq |lhogv wkh vdph suhglfwlrq dv wkh Sduhwr0grplqdqfh fulwhulrq +vlqfh d edo0
dqfhg  rz ehwzhhq wkh wzr v|vwhpv grhv qrw d�hfw wkhlu dwwudfwlyhqhvv,1
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h{dpsoh wkdw v|vwhp 5 r�huv d vzhhw ghdo wr d iudfwlrq + ri v|vwhp 4*v fxvwrphuv

+�krz vzhhw d ghdo� zloo eh h{dplqhg odwhu rq,/ zkr duh wkhq lqgxfhg wr pryh wr

v|vwhp 51 Wkh uhpdlqlqj iudfwlrq �� + ri v|vwhp 4*v lvvxhuv lv wkhq ohiw vwudqghg

zlwk d odujhu shu xqlw �{hg frvw dqg duh lqglylgxdoo| whpswhg wr ghihfw wr v|vwhp

51 Pruh irupdoo|/ li v|vwhp 5 r�huv wkhp @2 vxfk wkdw

@2 E+�{ �

�
S� } n

U

^ n E�� +�{

�
{ � @2{c

wkhq hdfk ri wkh v|vwhp 4*v lvvxhuv suhihuv wr pryh lwv qhz yroxph wr v|vwhp 5

hyhq li lw lv qrw r�huhg d vzhhw ghdo dqg li lw dqwlflsdwhv wkdw wkh rwkhu qrqwdujhwhg

lvvxhuv uhpdlq or|do wr v|vwhp 41

Qh{w/ qrwh wkdw v|vwhp 5 vkrxog r�hu 	@ +ru voljkwo| ehorz 	@, wr wkh wdujhwhg

fxvwrphuv1 Wkhvh fxvwrphuv fdqqrw jhw d ehwwhu ghdo wkdq 	@ e| uhpdlqlqj or|do1

Frqyhuvho|/ li wkh| zhuh r�huhg pruh wkdq 	@/ doo fxvwrphuv ri v|vwhp 4 zrxog eh

ehwwhu r� uhixvlqj v|vwhp 5*v r�huv1

Wkxv/ d glylgh0dqg0frqtxhu vwudwhj| lv dozd|v pruh h�hfwlyh= lqvwhdg ri r�hu0

lqj 	@ wr doo v|vwhp0� lvvxhuv/ wkh iru0sur�w v|vwhp r�huv 	@ wr d iudfwlrq + ri wkhvh

lvvxhuv dqg @2 E+� : 	@ wr wkh uhpdlqlqj iudfwlrq1 Dqg lw ixuwkhu uhgxfhv v|vwhp

4*v lqfhqwlyh wr lqyhvw dw vwdjh 41

Ohw xv �qdoo| ghulyh wkh rswlpdo glylgh0dqg0frqtxhu srolf|1 Lw lv dfwxdoo|

rswlpdo iru v|vwhp 5 wr pdnh d frqwlqxxp ri r�huv udwkhu wkdq mxvw wzr1 Lqgh{lqj

+lghqwlfdo, lvvxhuv e| + 5 dfc �o/ wkh sur�w0pd{lpl}lqj vwudwhj| iru v|vwhp 5 wr

r�hu @2E+� wr lvvxhu + 5 dfc �o zkhuh @2Ef� ' 	@/ @2E�� ' @/ dqg

@2E+� � S� } n
U

^ n E�� +�{
iru doo +1 +9,

Wklv ghwhuv frruglqdwlrq e| lvvxhuv lq d+c �o rq uhpdlqlqj or|do wr v|vwhp 4 dqg/

pruh jhqhudoo|/ dq| w|sh ri vxfk frruglqdwlrq1

Zh vxppdul}h wklv vhfwlrq*v dqdo|vlv lq=

Sursrvlwlrq 4 Vxssrvh wkdw wkh lqqrydwlrq lv dpruwl}hg ryhu wkh frrshudwlyh*v

wrwdo exvlqhvv exw lv qrw ylqglfdwhg li lw dssolhv rqo| wr wkh lqvwdoohg edvh +dvvxps0

wlrq 4,1 Wkhq

+d, D frrshudwlyh dozd|v lqqrydwhv xqghu h{foxvlylw|1
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+e, Iru dq lqgxvwu| vwuxfwxuh zlwk wzr frrshudwlyhv dqg phpehu gxdolw|/ frrshu0

dwlyhv lqqrydwh surylghg frqglwlrq E2� lv vdwlv�hg1

+f, Li rqh ri wkh v|vwhpv lv d frrshudwlyh dqg wkh rwkhu d iru0sur�w/ wkh iru0sur�w

kdv d frpshwlwlyh hgjh li lw lv pruh h!flhqw wkdq wkh frrshudwlyh1 Iru htxdo

h!flhqf|/ wkh frrshudwlyh grhv qrw lqyhvw li E�� lv vdwlv�hg/ dqg lqyhvwv exw lv

xqghufxw iru qhz exvlqhvv li E�� grhv qrw krog1

+g, Wkh iru0sur�w*v frpshwlwlyh dgydqwdjh ryhu wkh frrshudwlyh lv vwurqjhu l, wkh

zhdnhu wkh frruglqdwlrq dprqj wkh frrshudwlyh*v phpehuv/ dqg ll, zkhq wkh iru0

sur�w xvhv sulfh glvfulplqdwlrq1

8 Glvfxvvlrq

Ohw xv glvfxvv wkh urexvwqhvv ri rxu uhvxowv wr wkh prgholqj dvvxpswlrqv/ dqg

frqvlghu d ihz dowhuqdwlyh or|dow|0lqgxflqj vfkhphv1

814 Orrvhu exgjhw frqvwudlqw

Zh kdyh dvvxphg wkdw dvvrfldwlrqv pxvw euhdn hyhq lq doo vwdwhv ri qdwxuh1 Wkh

frqvhtxhqfh ri wklv dvvxpswlrq zdv wkdw dq dvvrfldwlrq fdq qhyhu frpplw wr d

v|vwhp ihh/ zklfk lq idfw lv ghwhuplqhg h{ srvw wr edodqfh wkh dvvrfldwlrq*v exgjhw1

Zh fdq hqgrz dvvrfldwlrqv zlwk d elw pruh iuhhgrp1 Qdpho|/ dq dvvrfldwlrq fdq

frpplw wr d ihh dv orqj dv/ rq wkh htxloleulxp sdwk/ wklv ihh edodqfhv wkh exgjhw1

Wkxv/ wkh lpsolflw dvvxpswlrq lv wkdw d vxssolhu ru �qdqflhu vhuyhv dv d ex�hu lq

fdvh ri dq xqh{shfwhg hyhqw1 Zh rwkhuzlvh nhhs d wkuhh0vwdjh wlplqj=

Vwdjh 4 = Wkh v|vwhpv ghflgh zkhwkhu wr lqyhvw1

Vwdjh 5 = Wkh v|vwhpv vhw wkhlu ihhv1

Vwdjh 6 = Lvvxhuv doorfdwh wkhlu qhz fxvwrphuv ehwzhhq wkh wzr v|vwhpv1

Wkh dqdo|vlv +dydlodeoh iurp wkh dxwkruv xsrq uhtxhvw, frq�upv wkh lqvljkwv

ghulyhg lq wkh suhylrxv vhfwlrq= Zkloh erwk v|vwhpv lqqrydwh zkhq wkh| duh

surwhfwhg e| h{foxvlylw|/ wkh frpshwlwlrq ehwzhhq dq dvvrfldwlrq dqg d iru0sur�w

v|vwhp lv/ lq wkh devhqfh ri h{foxvlylw|/ glvwruwhg lq idyru ri wkh odwwhu/ wkhuhe|

pdnlqj lw pruh gl!fxow iru wkh dvvrfldwlrq wr nhhs wkh or|dow| ri wkhlu phpehuv

dqg wr �qdqfh wkh lqqrydwlrq1 Wkh pdlq gl�huhqfh ehwzhhq wkh wzr dqdo|vhv lv

wkdw/ hyhq lq wkh fdvh ri wzr v|pphwulf dvvrfldwlrqv/ xqghu phpehu gxdolw| +qrq

h{foxvlylw|,/ rqh v|vwhp dozd|v hqgv xs dwwudfwlqj wkh qhz yroxph ri doo lvvxhuv1
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Lq rwkhu zrugv/ wkh devhqfh ri h{foxvlylw| pdnhv wkh dvvrfldwlrqv pruh iudjloh dqg

h{srvhg wr uxqv1 Dv d uhvxow/ zkhq

U

^
: } :

U

^

^ n{

^ n 2{
c

rqo| rqh v|vwhp lqqrydwhv xqghu wklv orrvhu exgjhw frqvwudlqw zkhuhdv erwk dv0

vrfldwlrqv zrxog lqqrydwh xqghu wkh vwulfwhu exgjhw frqvwudlqw frqvlghuhg lq wkh

suhylrxv vhfwlrq1 Lq sduwlfxodu/ zkhqhyhu wkhuh duh vrph pdqdjhuldo ehqh�wv iurp

ehqfkpdunlqj/ frpshwlwlrq ehwzhhq wzr qrqh{foxvlyh dvvrfldwlrqv jhqhudwhv wrr

olwwoh lqqrydwlrq +wkdw lv/ rqo| rqh v|vwhp lqqrydwhv lq htxloleulxp hyhq wkrxjk

lw zrxog eh h!flhqw wr kdyh erwk v|vwhpv lqqrydwh,1

Wkh dqdo|vlv fdq ixuwkhu eh h{whqghg e| doorzlqj iru gl�huhqw fkdudfwhulvwlfv

ri wkh wzr v|vwhpv* surmhfwv +gl�huhqw ehqh�wv }� dqg }2 dv zhoo dv gl�huhqw frvwv

U� dqg U2,1 Wklv h{whqvlrq vkrzv wkdw/ hyhq lq wkh devhqfh ri pdqdjhuldo ehqh0

�wv iurp ehqfkpdunlqj/ frpshwlwlrq ehwzhhq wzr qrw0iru0sur�w dvvrfldwlrqv pd|

djdlq jhqhudwh wrr olwwoh lqqrydwlrq lq wkh devhqfh ri h{foxvlylw| +wklv srvvlelolw|

lv hyhq pruh olnho| xqghu wkh orrvhu exgjhw frqvwudlqw wkdq xqghu wkh vwulfwhu

exgjhw frqvwudlqw frqvlghuhg lq vhfwlrq 7,1 Ilqdoo|/ lw fdq eh vkrzq wkdw hyhq li

d qrw0iru0sur�w idfhv wklv orrvhu exgjhw frqvwudlqw/ wkh iru0sur�w v|vwhp fdq vwloo

hdvlo| dwwudfw doo qhz fxvwrphuv wkurxjk sulfh glvfulplqdwlrq +h1j1/ vhfrqg0ghjuhh

glvfulplqdwlrq vxfk dv yroxph glvfrxqwv, dqg wkxv glvfrxudjh lqyhvwphqwv e| wkh

qrw0iru0sur�w v|vwhp1

815 Xqfhuwdlqw|= dq dqdorj| zlwk wkh vwudqghg dvvhwv sure0
ohp

Zh kdyh dvvxphg wkdw wkh lqqrydwlrq whfkqrorj| lv ghwhuplqlvwlf1 Vxssrvh lq

frqwudvw wkdw wkh hyhqwxdo lqyhvwphqw frvw U idfhg e| d v|vwhp lv xqnqrzq dw wkh

gdwh dw zklfk wkh v|vwhp ghflghv zkhwkhu wr lqqrydwh +vwdjh �,1 Ohw wklv frvw eh

glvwulexwhg dffruglqj wr fxpxodwlyh glvwulexwlrq 8 zlwk ghqvlw| s rq
�
Uc 7U

�
dqg

phdq Ue1

Ohw xv uhwxuq wr wkh wlplqj ri vhfwlrq 71 Zh devwudfw iurp wkh ghvfulswlrq ri

v|vwhp frpshwlwlrq dqg vlpso| dvvxph wkdw phpehuv ri wkh v|vwhp fdq doorfdwh

dw vwdjh 5 wkhlu qhz fxvwrphuv wr dqrwkhu v|vwhp dw ghwhuplqlvwlf v|vwhp ihh @W/
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zkhuh

@W : S� } +:,

dqg

Frqglwlrq EBB� lpsolhv wkdw lw lv dozd|v h!flhqw wkdw phpehuv xvh wkh v|

S^ n @W{ : ES� }� E^ n{� n Ue� +;,

vwhp ixoo| rqfh wkh lqyhvwphqw kdv ehhq pdgh1 Frqglwlrq ; wkhq lpsolhv wkdw/

frqglwlrqdo rq dq h!flhqw xvh ri wkh lqyhvwphqw/ wkh lqyhvwphqw lv zruwkzkloh iru

wkh v|vwhp1 Lw dovr lpsolhv wkdw wkh lqyhvwphqw zrxog eh pdgh dqg +xqghu wkh

Sduhwr fulwhulrq, h!flhqwo| xvhg/ zhuh wkh lqyhvwphqw frvw ghwhuplqlvwlf1

Lq frqwudvw/ zlwk d udqgrp lqyhvwphqw frvw/ wkh lqqrydwlrq pd| qrw eh h!0

flhqwo| xvhg1 Lqghhg/ iru uhdol}dwlrqv U vxfk wkdw

@W 	 S� } n
U

^ n{
c

wkh rqo| htxloleulxp lv iru doo lvvxhuv wr doorfdwh wkhlu qhz fxvwrphuv rxwvlgh wkh

v|vwhp hyhq wkrxjk lw zrxog eh pruh h!flhqw iru wkhp wr uhpdlq or|do1 Iru

uhdol}dwlrqv U vxfk wkdw

@W � S� } n
U

^ n{
c

wkh Sduhwr fulwhulrq |lhogv or|dow|1 Wkh zhoiduh orvv gxh wr wkh devhqfh ri or|dow|

lv htxdo wr +lq h{shfwdwlrq,

d@W � ES� }�o{ d�� 8 dE@W � ES� }�� E^ n{�oo �

Ixuwkhupruh/ dqwlflsdwlqj wklv lqh!flhqw xvh ri wkh lqyhvwphqw/ wkh v|vwhp pd|

ghflgh qrw wr lqyhvw dw doo1

Wklv vlwxdwlrq lv irupdoo| dqdorjrxv vwudqghg dvvhw sureohp lq uhjxodwlrq159

Olnh dq dvvrfldwlrq/ d xwlolw| lv vxemhfw wr d exgjhw frqvwudlqw1 Lwv fxvwrphuv duh

surwhfwhg iurp kljk sulfhv e| wkh uhjxodwru| frqwudfw zkhq wkh xwlolw|*v frvw lv

orzhu wkdq frpshwlwlyh rssruwxqlwlhv> lq frqwudvw fxvwrphuv zkr kdyh dffhvv wr

wkhvh frpshwlwlyh rssruwxqlwlhv +h1j1/ lqgxvwuldo xvhuv, zdqw wr ohdyh wkh xwlolw|

zkhq wkh odwwhu*v frvw suryhv wr eh kljkhu wkdq wkh dowhuqdwlyh= wkh xwlolw|*v

59Vhh Vlgdn0Vsxoehu +4<<:, iru dq h{kdxvwlyh wuhdwphqw1
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vkduhkroghuv wkhq uxq wkh ulvn ri ehlqj ohiw vwudqghg zlwk odujh orvvhv rq wkhlu

dvvhwv lq edg vwdwhv ri qdwxuh zkloh wkh| fdqqrw pdnh vxsud0qrupdo sur�wv lq

jrrg vwdwhv ri qdwxuh1 Wklv lv zk| prvw uhjxodwru| dxwkrulwlhv lq wkh zruog kdyh

vhw xs vwudqghg dvvhw wd{hv1

Wkh vlwxdwlrq lv vlplodu khuh/ h{fhsw wkdw wkh rssruwxqlvwlf xvhuv dqg wkh

vwudqghg vwdnhkroghuv duh wkh vdph sod|huv$ Lvvxhuv kdyh wzr lqfduqdwlrqv/ dv

�lqvwdoohg edvh� lvvxhuv dqg �qhz fxvwrphuv� lvvxhuv1 Wkh odwhu lqfduqdwlrqv dfw

rssruwxqlvwlfdoo|/ ohdylqj wkh iruphu rqhv vwudqghg zlwk kljk lqyhvwphqw frvwv1

Zh wkhuhiruh vhh wkdw xqfhuwdlqw| pd| mxvwli| eduulhuv wr h{lw lq d vlwxdwlrq lq

zklfk wkhuh zrxog eh qr qhhg iru vxfk eduulhuv xqghu shuihfw fhuwdlqw|1

Odvw/ wklv h{dpsoh doorzv xv wr irupdol}h d srlqw pdgh e| Jlovrq +4<<<,1

Vxssrvh qrz wkdw lvvxhuv ehorqj wr wzr dvvrfldwlrqv dqg duh uhdoo| gxdo lq wkdw

wkhlu lqvwdoohg edvh lv vsolw htxdoo| ehwzhhq wkh wzr v|vwhpv1 Wkhq/ zkhq lvvxhuv

 hh iurp d kljk0lqyhvwphqw0frvw v|vwhp wr d orz0lqyhvwphqw0frvw v|vwhp/ wkh| gr

qrw uhdoo| ohdyh hdfk rwkhu vwudqghg ehfdxvh wkh| frqwulexwh wr dqg ehqh�w iurp

wkh uhgxfwlrq ri wkh v|vwhp ihh lq wkh odwwhu v|vwhp1

816 Pxwxdol}dwlrq

Zh kdyh dqdo|}hg wkh fdvh ri d jhqhudo0lqwhuhvw surjudp �qdqfhg iurp wkh dvvr0

fldwlrq*v jhqhudo exgjhw1 Zkloh pdq| surjudpv ehqh�w prvw ri ru doo phpehuv

ri wkh dvvrfldwlrqv/ rwkhuv/ vxfk dv d frusrudwh fdug surjudp/ lqwhuhvw d vpdoohu

iudfwlrq ri lvvxhuv1 Vxfk surjudpv pd| eh �qdqfhg hlwkhu iurp wkh dvvrfldwlrq*v

jhqhudo exgjhw ru wkurxjk ihhv sdlg vshfl�fdoo| e| wkh xvhuv ri wkh surjudp15:

Wkh prgholqj ri wkh odwwhu/ �fdihwhuld0vw|oh� �qdqflqj prgh iroorzv wkh olqhv ri

wkh dqdo|vlv ri wklv sdshu1

Wkh iruphu prgh ri �qdqflqj/ �pxwxdol}dwlrq� ru �vrfldol}dwlrq� ri wkh h{0

shqvhv/ sxwv doo lqyhvwphqw frvwv lq wkh vdph srw1 Rqh pljkw wklqn wkdw wkh

dvvrfldwlrqv fdq uhgxfh wkhlu lqvwdelolw| e| qrw vhwwlqj gl�huhqw ihhv iru gl�huhqw

surjudpv1 Wklqjv duh pruh frpsoh{/ wkrxjk1 Iluvw/ wkh jhqhudo ihh zloo uh hfw wkh

frvw ri wkh vshfl�f surjudpv dqg wkhuhiruh wkh lqvwdelolw| zloo uhpdlq1 Vxssrvh

iru h{dpsoh wkdw kdoi ri wkh xvhuv ehqh�w iurp surjudp D dqg wkh rwkhu kdoi iurp

surjudp E1 Zkloh wkh surjudp0D xvhuv duh fkdujhg rqo| iru kdoi ri wkh frvw ri

5:Lqlwldoo|/ wkh lqyhvwphqw lv vwloo eruq e| wkh jhqhudo exgjhw/ zklfk lq d vhqvh �ohqgv� wr wkh
xvhuv ri wkh surjudp dqg h{shfwv wr eh uhlpexuvhg wkurxjk wkhlu vshfl�f xvhu ihhv odwhu rq1
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wkhlu surjudp +wkh surjudp0E xvhuv ehdulqj wkh uhpdlqlqj frvw,/ wkh| dovr kdyh

wr sd| kdoi ri wkh frvw ri d surjudp iru zklfk wkh| kdyh qr xvh1 Vr wkhlu lqfhqwlyh

wr doorfdwh qhz fxvwrphuv wr dqrwkhu v|vwhp kdv qrw fkdqjhg1

Wr �{ lghdv/ vxssrvh wkdw iru hdfk surjudp wkh lqqrydwlrq frvw U*2 dqg jhq0

hudwhv d surjudp0vshfl�f ehqh�w } wr wkh lvvxhuv lqwhuhvwhg lq wkh surjudp15; Li

erwk lqqrydwlrqv duh pdgh dqg doo phpehuv uhpdlq or|do/ hdfk lvvxhu zloo eh

fkdujhg
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� c
zkhuh wkh odvw whup frphv iurp wkh idfw wkdw wkh wrwdo frvw ri lqyhvwphqw/ U*2 n

U*2/ lv vkduhg e| doo lvvxhuv +wkh kdoi lqwhuhvwhg lq surjudp D dv zhoo dv wkh kdoi

lqwhuhvwhg lq surjudp E,> qrwh wkdw wkh qhw frvw iru dq lvvxhu lv qrz 	@� }1 Qrz/

d iru0sur�w v|vwhp kdylqj pdgh erwk lqqrydwlrqv frxog dwwudfw wkh qhz yroxph

ri doo wkh dvvrfldwlrq*v phpehuv h{dfwo| dv ehiruh � iru h{dpsoh/ e| r�hulqj doo

phpehuv d v|vwhp ihh voljkwo| ehorz 	@�> pxwxdol}dwlrq wkxv grhv qrw uhgxfh wkh

dvvrfldwlrq*v iudjlolw|1

Vhfrqg/ d wuxh pxwxdol}dwlrq lv kdug wr dfklhyh/ dv vwuhvvhg e| Kdqvpdqq

+4<<9,1 D vshfl�f0lqwhuhvw surjudp hqfrxqwhuv uhvlvwdqfh e| wkrvh phpehuv zkr

gr qrw ehqh�w iurp lw1 Wr pryh dkhdg zlwk wkh surjudp/ wkh ehqh�fldulhv pxvw

vshqg srolwlfdo fdslwdo +hqjdjh lq orjuroolqj,1 Exw wkh qhjrwldwlrq pd| euhdn grzq

dqg uhvxow lq d ghdgorfn1 Lq sudfwlfh/ dqg iru wklv uhdvrq/ vxffhvvixo frrshudwlyhv

riwhq hvwdeolvk vhsdudwh dffrxqwv iru gl�huhqw surjudpv dqg wkhuhe| dgrsw wkh

fdihwhuld �qdqflqj prgh1

817 Frpsdulvrq ri dowhuqdwlyh or|dow|0lqgxflqj srolflhv

Wkh wzr nh| srlqwv duh wkh qhhg iru frrshudwlyhv wr vhfxuh vrph or|dow| dqg wkh

ghshqghqfh ri wkh ghvluhg ohyho ri or|dow| rq wkh h{lvwhqfh rq d ohyho0 sod|lqj �hog

lq frpshwlwlrq1 Vhohfwlyh h{foxvlylw| lv rqh lqvwuxphqw wr dfklhyh wkhvh jrdov1

Dv zh kdyh vhhq lq wkh lqwurgxfwlrq/ dowhuqdwlyh srolflhv fdq dovr vhfxuh or|dow|1

Frpsdulqj or|dow|0lqgxflqj srolflhv uhtxluhv dqdo|}lqj wkhlu lpsdfw rq wkh rwkhu

5;Zkloh zh kdyh irfxvhg vr idu rq frvw0uhgxflqj lqqrydwlrqv/ lw vhhpv pruh uhohydqw khuh
wr wklqn lq whupv ri +surjudp0vshfl�f, txdolw| lpsuryhphqwv wkdw hqkdqfh wkh �ydoxh� ri wkh
vhuylfh surylghg e| wkh lvvxhuv lqwhuhvwhg lq wkh surjudp1 Wkh suhylrxv dqdo|vlv lv xqfkdqjhg
iru vxfk txdolw| lqqrydwlrqv1
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remhfwlyhv ri wkh frrshudwlyh= Wkh srolf| pxvw qrw frq lfw zlwk wkh xvhuv* zloolqj0

qhvv wr dssuryh wkh lqyhvwphqw surmhfw/ pxvw qrw glvfrxudjh qhz phpehuv iurp

xvlqj wkh frrshudwlyh/ dqg pxvw qrw fuhdwh lqvxuprxqwdeoh jryhuqdqfh sureohpv1

Wkh fkrlfh ri d or|dow|0lqgxflqj srolf| pxvw wkhuhiruh eh wdloruhg wr wkh vshfl0

�flwlhv ri wkh lqgxvwu|1 Zh khuh irfxv rq wkh fuhglw fdug lqgxvwu|1 Vhyhudo vshfl0

�flwlhv ri wkdw lqgxvwu| vkrxog eh kljkoljkwhg= Iluvw/ d fuhglw fdug frrshudwlyh

idfhv �pl{hg0prgh frpshwlwlrq� iurp dqrwkhu frrshudwlyh dqg iru0sur�w v|vwhpv1

Wklv ihdwxuh e| lwvhoi lpsolhv wkdw wkh or|dow|0lqgxflqj srolflhv glvfxvvhg ehorz

fdqqrw eh dssursuldwh/ vlqfh wkh| duh lqvhqvlwlyh wr wkh qdwxuh ri frpshwlwlrq15<

Vhfrqg/ wkhuh lv lqwhqvh grzqvwuhdp frpshwlwlrq dprqj xvhuv> wklv ihdwxuh glvwlq0

jxlvkhv wkh fuhglw fdug lqgxvwu| iurp/ vd|/ foxev ru hyhq pdunhwlqj frrshudwlyhv1

Wklug/ wkh ghyhorsphqw exvlqhvv lv qrw qhfhvvdulo| dvvrfldwhg zlwk lqfxpehqw

lvvxhuv +dv h{hpsol�hg e| vxffhvvixo hqwu| lq wkh qlqhwlhv,/ dqg vr srolflhv wkdw

vhfxuh lqfxpehqwv* or|dow| wr wkh ghwulphqw ri qhz exvlqhvv eurxjkw e| hqwudqwv

pd| eh kd}dugrxv1 Ohw xv orrn dw wkh lpsolfdwlrqv ri wkhvh vshfl�flwlhv1

Dw dq devwudfw ohyho/ phpehuv ri d frrshudwlyh pxvw orzhu wkh ixwxuh rssru0

wxqlw| frvw ri xvlqj wkh v|vwhp wr hqvxuh wkdw wkh lqyhvwphqw eh xvhg surshuo|1

D qdwxudo srolf| frxog wkhq eh wkh lqwurgxfwlrq ri qrqolqhdu frqwudfwv vxfk dv

wzr0sduw wdul�v +lq wkh vdph zd| d vsruwv ru wkhdwhu foxe ghpdqgv d |hduo|

vxevfulswlrq ihh,163 Wklv srolf| lv wdqwdprxqw wr dq htxlw| lqyhvwphqw ru �{hg

lqyhvwphqw frqwulexwlrq1 Ohdylqj dvlgh wkh txhvwlrq ri krz vxfk wzr0sduw wdu0

l�v frxog eh vhw xs lq oljkw ri wkh zlgh khwhurjhqhlw| lq lvvxhu vl}h dqg jurzwk

survshfwv/ lvvxhuv duh xqolnho| wr dgrsw vxfk wzr0sduw wdul�v/ vlqfh wkh uhgxfwlrq

ri wkh olqhdu sduw zloo eh dw ohdvw sduwldoo| frpshwhg dzd|1 Dv vkrzq e| Kdxvpdq

hw do +4<<<,/ wkh orz pdujlqdo v|vwhp ihh lqgxfhv orz sulfhv fkdujhg e| lvvxhuv

zkr wkhq fdqqrw uhfrxs wkhlu xsiurqw sd|phqw1 Wklv h�hfw/ zklfk grhv qrw h{lvw

lq wkh fdvh ri d vsruwv ru wkhdwhu foxe ru ri d mrlqw yhqwxuh ri qrqfrpshwlqj xvhuv/

dujxhv djdlqvw qrqolqhdulwlhv1

Wkh dowhuqdwlyh iru wkh frrshudwlyh lv wkhq wr wu| wr gl�huhqwldwh pdujlqdo

5<Dw ohdvw dv wkhvh srolflhv duh lpsohphqwhg lq rwkhu lqgxvwulhv1 Rqh frxog frqfhlydeo|
frpelqh vhohfwlyh h{foxvlylw| zlwk wkrvh srolflhv1 Iru h{dpsoh/ dvvhvvphqwv frxog eh edvhg rq
erwk wkh phpehuv* sdvw dfwlylw| zlwk wkh frrshudwlyh dqg rq lwv kdylqj d uhodwlrqvkls zlwk wkh
iru0sur�w1

63Pruh jhqhudoo|/ erwk wkh |hduo| vxevfulswlrq dqg wkh v|vwhp ihh frxog dovr eh edvhg rq d
wdujhwhg yroxph/ ghflghg hdfk |hdu> wkh v|vwhp ihh frxog wkhq eh dgmxvwhg dv d ixqfwlrq ri wkh
uhdol}hg yroxph1
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v|vwhp ihhv/ dv lq wkh fdvh ri glvfrxqwv edvhg rq +sdvw, fxpxodwlyh yroxph164

Wklv srolf| r�huv orzhu v|vwhp ihhv wr hvwdeolvkhg lvvxhuv1 Lw pd| krzhyhu qrw

vhuyh wkh vdph sxusrvh dv dq h{foxvlylw| uhtxluhphqw1 Lq sduwlfxodu/ li wkh qhz

yroxph frphv sulpdulo| iurp wkh jurzwk ri uhfhqw hqwudqwv ru iurp qhz hqwudqwv/

wkh fxpxodwlyh0yroxph glvfrxqw lv vhoi0ghihdwlqj= lw glvfrxudjhv wkrvh lvvxhuv wkdw

duh jurzlqj idvwhvw iurp doorfdwlqj wkhlu qhz yroxph wr wkh v|vwhp1 Dqg/ iurp d

frpshwlwlyh vwdqgsrlqw/ wkh dvvrfldwlrq dovr hqfrxudjhv or|dow| 111 e| wkh lvvxhuv

ri wkh ulydo v|vwhpv1 Frqyhuvho|/ wkh dvvrfldwlrq frxog fkdujh orzhu pdujlqdo

ihhv wr qhzfrphuv1 Wklv srolf| kdv krzhyhu wzr gudzedfnv1 Iluvw/ sduw ri wkh

ghyhorsphqw exvlqhvv frphv iurp wkh lqfxpehqwv dqg lv wkhuhiruh glvfrxudjhg1

Vhfrqg/ wklv srolf| hqfrxudjhv iuhh0ulglqj rq wkh h{lvwlqj phpehuvkls1

Odvw/ wkh dvvrfldwlrq frxog vhw gl�huhqw v|vwhp ihhv iru wkh xvh ri fdugv e|

lqvwdoohg0edvh fxvwrphuv dqg e| qhz fxvwrphuv/ glvfulplqdwlqj lq idyru ri wkh

odwwhu1 Wkdw lv/ ihhv duh edvhg rq uhdol}hg yroxph jurzwk iru wkh lvvxhu1 Wklv

srolf| krzhyhu kdv vhyhudo gudzedfnv1 Dv lv zhoo0nqrzq/ lw fuhdwhv d udwfkhw h�hfw

dqg lqgxfhv lqwhuwhpsrudo lqfhqwlyhv wkdw frq lfw zlwk vrxqg exvlqhvv sudfwlfh165

Ixuwkhupruh/ lw ehqh�wv vrph lvvxhuv +wkrvh zlwk kljk jurzwk survshfw, wr wkh

ghwulphqw ri rwkhuv1 Wkh surfhvv ri �{lqj vxfk glvfrxqwv pd| wkhuhiruh eh kljko|

srolwlfdo1

Wkhvh revhuydwlrqv dqg wkh idfw wkdw vwdqgdug or|dow|0lqgxflqj srolflhv gr qrw

uhdfw wr wkh qdwxuh ri wkh frpshwlwlyh hqylurqphqw doo lpso| wkdw wkhvh srolflhv

fdqqrw gxsolfdwh wkh surshuwlhv ri vhohfwlyh h{foxvlylw| lq wkh fuhglw fdug lqgxv0

wu|1 Qdwxudoo|/ zkloh wkh srlqwv pdgh lq wklv sdshu dsso| txlwh jhqhudoo|/ wkh

frpsdulvrq ri or|dow|0lqgxflqj srolflhv lv vshfl�f wr wklv sduwlfxodu ru vlplodu

lqgxvwulhv1

9 Vxppdu|

Wkh sdshu kdv pdgh wzr srlqwv1 Iluvw/ frrshudwlyhv duh iudjloh lqvwlwxwlrqv1 Wkh

odfn ri wkh ex�hu xvxdoo| surylghg e| rxwvlgh �qdqflqj dqg wkh frqfrplwdqw

vkdulqj ri �{hg frvwv dprqj phpehuv fuhdwh d irup ri qhwzrun h{whuqdolw| dqg

h{srvh frrshudwlyhv wr uxqv1 Ehfdxvh phpehu h{lw lqyroyhv erwk dq h!flhqf|

64Wkdw lv/ wkh +olqhdu, v|vwhp ihh lv ixqfwlrq ri wkh lvvxhu*v sdvw yroxph1 D gl�huhqw srolf|/
glvfxvvhg ehorz/ lv d qrqolqhdu v|vwhp ihh/ zlwk surjuhvvlyh uhedwhv iru odujhu +fxuuhqw, yroxphv1

65Vhh Zhlw}pdq +4<;3,1
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udwlrqdoh dqg qhjdwlyh h{whuqdolwlhv rq uhpdlqlqj phpehuv/ frrshudwlyhv qhhg

wr huhfw vpdoo eduulhuv wr h{lw vr dv wr fuhdwh vrph or|dow| dqg wkhuhe| hqdeoh

lqyhvwphqw1

Vhfrqg/ wkh h!flhqw dprxqw ri or|dow| ghshqgv rq wkh qdwxuh ri wkh frpshw0

lwlyh wkuhdw idfhg e| wkh frrshudwlyh1 Lq sduwlfxodu/ zkloh d frrshudwlyh hqmr|v

d ohyho0sod|lqj �hog ylv0ã0ylv dqrwkhu frrshudwlyh/ lw zdjhv dq dv|pphwulf frp0

shwlwlrq zlwk d iru0sur�w ulydo1 D iru0sur�w ulydo lv qrw klqghuhg lq lwv xvh ri

vhfrqg0 dqg wklug0ghjuhh sulfh glvfulplqdwlrq> lw fdq orfn lq lwv olfhqvhhv dqg lq0

whjudwhg xvhuv> dqg/ �qdoo|/ lwv dffhvv wr rxwvlgh �qdqfh pdnhv lw ohvv yxoqhudeoh

wr ghihfwlrqv1 Hyhq xqghu wkh dvvxpswlrqv prvw idyrudeoh wr wkh vwdelolw| ri wkh

frrshudwlyh +qr frruglqdwlrq idloxuh/ qr wdujhwhg r�huv iurp wkh iru0sur�w,/ lq

wkh devhqfh ri eduulhuv wr h{lw/ d iru0sur�w frusrudwlrq vxffhhgv lq ghvwdelol}lqj d

qrw0iru0sur�w frpshwlwru hyhq zkhq lw r�huv qr vxshulru vhuylfh +ru hyhq dq lqih0

ulru rqh,1 Wklv frpshwlwlyh hgjh/ xquhodwhg wr frpsdudwlyh h!flhqf|/ glvfrxudjhv

lqyhvwphqw e| wkh frrshudwlyh> dqg wkh hgjh lv vwurqjhu zkhq wkh iru0sur�w fru0

srudwlrq pdnhv wdujhwhg r�huv wr dwwudfw phpehuv ri wkh frrshudwlyh ru zkhq

wkh frruglqdwlrq surfhvv iroorzv wkh �ulvn0grplqdqfh� fulwhulrq1
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Uhihuhqfhv

Edqhumhh/ D1/ G1 Prrnkhumhh/ N1 Pxqvkl/ dqg G1 Ud| +4<<:, �Lqhtxdolw|/ Frqwuro

Uljkwv dqg Uhqw Vhhnlqj/� plphr/ PLW 4<<:1

Fduovvrq/ K1 dqg H1 ydq Gdpph +4<<6, �Joredo Jdphv dqg Htxloleulxp Vhohf0

wlrq�/ Hfrqrphwulfd/ 94= <;<�434;1

Frrshu/ U1/ dqg W1 Urvv +5333, �Surwhfwlqj Xqghuixqghg Shqvlrqv= Wkh Uroh

ri Jxdudqwhh Ixqgv/� plphr/ Ervwrq Xqlyhuvlw|1

Gldprqg/ G1 dqg S1 G|eylj +4<;6, �Edqn Uxqv/ Ghsrvlw Lqvxudqfh/ dqg Olt0

xlglw|/� Mrxuqdo ri Srolwlfdo Hfrqrp|/ <4= 734�4<1

Iudqnho/ G1/ Pruulv/ V1/ dqg D1 Sdx}qhu +5333, �Htxloleulxp Vhohfwlrq lq Joredo

Jdphv zlwk Vwudwhjlf Frpsohphqwdulwlhv/� plphr/ Who Dyly dqg \doh Xql0

yhuvlwlhv1

Jlovrq/ U1 +4<<<, �Wkh Gl�huhqwldo Dssolfdwlrq ri Uxoh 5143+h, wr Frrshudwlyh

dqg Sursulhwdu| Sd|phqw Fdug V|vwhpv= Sduwldo H{foxvlylw|/ Vhoi0hqiruflqj

Frqwudfwv/ dqg wkh Vwdelolw| ri wkh Frrshudwlyh Irup�/ plphr1

Jodhvhu/ H1/ dqg D1 Vfkohlihu +4<<:, �Qrw0Iru0Sur�w hqwuhsuhqhxuv/� plphr/

Kduydug Xqlyhuvlw|1

Kduvdq|l/ M1 dqg U1 Vhowhq +4<;;, D Jhqhudo Wkhru| ri Htxloleulxp lq Jdphv/

PLW Suhvv1

Kdqvpdqq/ K1 +4<<9,/ Wkh Rzqhuvkls ri Hqwhusulvh/ Ehonqds Kduydug1

�� +4<<<, �Frrshudwlyh Ilupv lq Wkhru| dqg Sudfwlfh/� suhsduhg iru wkh frqihu0

hqfh rq �Wkh Uroh ri Frrshudwlyh Hqwuhsuhqhxuvkls lq wkh Prghuq Pdunhw

Hqylurqphqw/� Khovlqnl1

Kduw0Prruh +4<<9,�Wkh Jryhuqdqfh ri H{fkdqjhv= Phpehuv* Frrshudwlyhv yhu0

vxv Rxwvlgh Rzqhuvkls/� R{irug Uhylhz ri Hfrqrplf Srolf|/ 45= 86�9<1

�� +4<<;, �Frrshudwlyhv yv Rxwvlgh Rzqhuvkls/ �plphr/ Kduydug Xqlyhuvlw|

dqg OVH1
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Kdxvpdq/ M1/ Ohrqdug/ J1 dqg M1 Wluroh +4<<<, �Wkh Lpsdfw ri Gxdolw| rq

Surgxfwlyh H!flhqf| dqg Lqqrydwlrq�/ plphr/ PLW1

Krhujhu/ W1 +4<<8, �Krvslwdo Lqyhvwphqw lq wkh 4<;3v/� Uhvhdufk Wuldqjoh Sdun/

QF= Uhvhdufk Wuldqjoh Lqvwlwxwh1

Lqqhv/ U1 dqg U1 Vh{wrq +4<<6, �Fxvwrphu Frdolwlrqv/ Prqrsro| Sulfh Glvfulp0

lqdwlrq dqg Jhqhulf Hqwu| Ghwhuuhqfh�/ Hxurshdq Hfrqrplf Uhylhz/ 6:=

489<�48<:1

�� +4<<7, �Vwudwhjlf Ex|huv dqg H{foxvlrqdu| Frqwudfwv�/ Dphulfdq Hfrqrplf

Uhylhz/ ;7= 899�8;71

Ndqgrul/ P1 Pdlodwk/ J1 dqg U1 Ure +4<<6, �Ohduqlqj/ Pxwdwlrq dqg Orqj Uxq

Htxloleulxp lq Jdphv�/ Hfrqrphwulfd/ 94= 5<�891

Udwkerqh/ U1/ dqg U1 Zlvvpdq +4<<6, �Htxlw| Uhghpswlrq dqg Phpehu Htxlw|

doorfdwlrq Sudfwlfhv ri Djulfxowxudo Frrshudwlyhv/� Xqlwhg Vwdwhg Ghsduw0

phqw ri Djulfxowxuh uhvhdufk uhsruw 4571

Uh|/ S1 dqg M1 Wluroh +4<<;, �Glyhujhqfh ri Remhfwlyhv dqg wkh Jryhuqdqfh ri

Mrlqw Yhqwxuhv/� plphr/ LGHL1

Vlgdn/ J1 dqg G1 Vsxoehu +4<<:,/ Ghuhjxodwru| Wdnlqjv dqg wkh Uhjxodwru| Frq0

wudfw/ Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1

Zlooldpvrq/ R1 +4<;8,/ Wkh Hfrqrplf Lqvwlwxwlrqv ri Fdslwdolvp/ Qhz \run=

Iuhh Suhvv1

Zhlveurg/ E1 +4<;;, Wkh Qrqsur�w Hfrqrp|/ Kduydug Xqlyhuvlw| Suhvv1

�� +4<<;,/ hg1 Wr Sur�w ru Qrw wr Sur�w/ Fdpeulgjh Xqlyhuvlw| Suhvv1

Zhlw}pdq/ P1 +4<;3, �Wkh Udwfkhw Sulqflsoh dqg shuirupdqfh Lqfhqwlyhv/� Ehoo

Mrxuqdo ri Hfrqrplfv/ 44= 635063;1
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Dsshqgl{ wr �Or|dow| dqg Lqyhvwphqw lq
Frrshudwlyhv�

+Dydlodeoh xsrq uhtxhvw,

Orrvhu exgjhw frqvwudlqw

Dv phqwlrqhg lq vhfwlrq 814/ wkh vhfrqg yduldqw frqvlghuv wkh iroorzlqj wlplqj=

Vwdjh 4 = Wkh wzr v|vwhpv ghflgh zkhwkhu wr lqyhvw1

Vwdjh 5 = Wkh wzr v|vwhpv vhw wkhlu ihhv1

Vwdjh 6 = Lvvxhuv doorfdwh wkhlu qhz fxvwrphuv ehwzhhq wkh wzr v|vwhpv1

Zh pdlqwdlq wkh dvvxpswlrq wkdw d frrshudwlyh wdnhv lwv lqqrydwlrq ghflvlrq

vr dv wr pd{lpl}h wkh h{shfwhg ehqh�w ri lwv phpehuv1 Dw vwdjh 2/ dq dvvrfldwlrq

pxvw vhw lwv ihh vr dv wr euhdn0hyhq/ jlyhq wkh rwkhu v|vwhp*v ihh dqg wkh lvvxhuv*

dqwlflsdwhg ehkdylru lq wkh wklug vwdjh1 D iru0sur�w v|vwhp lq frqwudvw vhwv lwv

v|vwhp ihh dv lw olnhv1

D H{foxvlylw|

Zh �uvw eulh | frqvlghu wkh vlwxdwlrq zkhuh hdfk v|vwhp kdv dq h{foxvlylw| uxoh/

dffruglqj wr zklfk dq lvvxhu fdqqrw lvvxh erwk fdugv1 D frrshudwlyh wkhq fkrrvhv

	@ � S�

�
} �

U

^ n{

�
�

Dv lq vhfwlrq �/ phpehuv ehqh�w iurp wkh lqqrydwlrq vlqfh 	@ 	 S1 Vlploduo|/

d iru0sur�w frusrudwlrq fkrrvhv wr lqqrydwh vlqfh U 	 } E^ n{� �

Zh qrz vwxg| wkh vlwxdwlrq zkhuh qr v|vwhp kdv dq h{foxvlylw| uxoh/ vwduwlqj

zlwk wkh fdvh ri frpshwlwlrq ehwzhhq wzr qrw0iru0sur�w dvvrfldwlrqv1

E Wzr frrshudwlyhv zlwk phpehu gxdolw| +qrq

h{foxvlylw|,

Li wkh wzr dvvrfldwlrqv lqqrydwh/ wkh vlwxdwlrq ghvfulehg lq vhfwlrq 6/ zkhuh erwk

v|vwhpv vhw wkhlu ihhv wr 	@/ lv qr orqjhu dq htxloleulxp khuh vlqfh hdfk dvvrfld0

wlrq zrxog kdyh dq lqfhqwlyh wr orzhu lwv ihh vr dv wr dwwudfw wkh rwkhu v|vwhp*v
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�xqdwwdfkhg� fxvwrphuv= vwduwlqj iurp @� ' @2 ' 	@/ 7� frxog iru h{dpsoh orzhu

lwv ihh wr

@ ' S�

�
} �

U

^ n 2{

�
	 	@c

wr dwwudfw doo lvvxhuv* qhz fxvwrphuv/ wkhuhe| lqfuhdvlqj lwv yroxph ri wudqvdfwlrq

e| 2{ lqvwhdg ri { dqg wkxv hyhqwxdoo| euhdnlqj hyhq/ iru wkh ehqh�w ri doo

ri lwv phpehuv1 Jlyhq wklv/ wkh +sxuh vwudwhj|, frqwlqxdwlrq htxloleulxp zrxog

qhfhvvdulo| eh dv|pphwulf/ zlwk rqh v|vwhp fkdujlqj @ dqg wkh rwkhu v|vwhp

fkdujlqj

7@ ' S�

�
} �

U

^

�
: 	@�

Wklv lq wxuq lpsolhv wkdw/ lq wkh frqwlqxdwlrq htxloleulxp/ rqh v|vwhp hqgv

xs zlwk qrq0or|do lvvxhuv wkdw pryh wkhlu qhz yroxphv wr wkh rwkhu v|vwhp1 Erwk

v|vwhpv lqqrydwlqj lv wkhuhiruh dq htxloleulxp rqo| li 7@ : S/ wkdw lv/ li

} :
U

^
� +<,

Li lqvwhdg/ dv zh kdyh dvvxphg vr idu/

} 	
U

^
c +43,

erwk v|vwhpv lqqrydwlqj fdqqrw eh dq htxloleulxp/ vlqfh wkh �orrvlqj� v|vwhp

+l1h1/ wkh v|vwhp zkr grhv qrw vxffhhg lq dwwudfwlqj wkh qhz yroxphv ri lwv lvvxhuv,

zrxog wkhq kdyh wr fkdujh 7@ : S> khqfh/ lq wkdw fdvh/ rqo| rqh v|vwhp ghflghv wr

lqqrydwh lq htxloleulxp1

Zkhq frqglwlrq E�f� lv vdwlv�hg/ lw lv dfwxdoo| h!flhqw wr kdyh rqo| rqh v|vwhp

lqqrydwlqj/ vlqfh wkhq

} E^ n 2{�� U : 2 d} E^ n{�� Uo �

Krzhyhu/ rwkhu uhdvrqv/ qrw prghoohg khuh +h1j1/ ehqfkpdunlqj,/ pd| h{lvw iru

zklfk lw pljkw eh h!flhqw wkdw erwk v|vwhpv lqqrydwh hyhq li frqglwlrq E�f� lv

vdwlv�hg166 Pruhryhu/ wklv h!flhqf| frqfoxvlrq grhv qrw hqwluho| fduu| ryhu zkhq

66Iru h{dpsoh/ li kdylqj erwk lqqrydwlrqv doorzv ehwwhu pdqdjhuldo ehqfkpdunlqj/ wkh ds0
sursuldwh frqglwlrq iru h!flhqf| frxog ehfrph j +t . 5�, � L B 5 ^+j . j3, +t .�,� L`/ zlwk
j3 uhsuhvhqwlqj wkh ydoxh ri hqkdqfhg ehqfkpdunlqj1
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wkh surmhfwv ri wkh wzr dvvrfldwlrqv kdyh gl�huhqw fkdudfwhulvwlfv1 Lq wkdw fdvh/

frpshwlwlrq hqvxuhv wkdw wkh ehwwhu surmhfw �wdnhv ryhu� zkhq lw lv h!flhqw wr

kdyh rqo| rqh surmhfw/ exw wkh qxpehu ri lqqrydwlrqv dgrswhg pd| eh orzhu wkdq

zkdw zrxog h!flhqw=

Sursrvlwlrq 5 Vxssrvh wkdw wkh wzr surmhfwv kdyh gl�huhqw fkdudfwhulvwlfv/ EU�c }��

dqg EU2c }2�1 Wkhq=

� Zkhqhyhu lw lv h!flhqw wr lqwurgxfh rqo| rqh lqqrydwlrq/ wkh vxshulru

surmhfw +qdpho|/ wkh rqh zlwk wkh kljkhu xqlw frvw uhgxfwlrq }��U�* E^ n 2{�

zkhq xvhg pd{lpdoo|, lv dgrswhg lq htxloleulxp zkloh wkh lqihulru rqh lv qrw>

� Lw pd| krzhyhu eh wkh fdvh wkdw rqo| rqh surmhfw lv dgrswhg lq htxloleulxp

hyhq wkrxjk lw zrxog eh h!flhqw wr kdyh erwk surmhfwv dgrswhg1

Surri1 Frqvlghu �uvw wkh fdvh zkhuh lw lv h!flhqw wr kdyh rqo| surmhfw �

dgrswhg> wkhq=

� Surmhfw � pxvw jhqhudwh d qhw vxusoxv=

}� E^ n 2{� : U�� +44,

Wklv frqglwlrq lpsolhv wkdw/ li 72 grhv qrw lqqrydwh/ 7�*v ehvw uhvsrqvh lv

wr lqqrydwh dqg fkdujh @� � S� }� n U�* E^ n 2{� E	 S�1

� Surmhfw � pxvw grplqdwh surmhfw 2 surylghg rqo| rqh surmhfw lv dgrswhg=

}� E^ n 2{�� U� : }2 E^ n 2{�� U2� +45,

Wklv frqglwlrq lpsolhv wkdw/ li 72 lqqrydwhv/ 7�*v ehvw uhvsrqvh lv wr lq0

qrydwh dqg dwwudfw doo qhz fxvwrphuv e| fkdujlqj @�1 Lw lv fohduo| lq

7�*v lqwhuhvw wr lqqrydwh dqg dwwudfw qhz fxvwrphuv +lq rughu wr orzhu wkh

ihh, li lw fdq gr vr1 Exw e| fkdujlqj @�/ 7� lqghhg dwwudfwv doo qhz fxv0

wrphuv +dqg wkxv euhdnv hyhq, vlqfh 72 fdqqrw fkdujh d ihh orzhu wkdq

@2 � S� } n U2* E^ n 2{�/ dqg/ e| dvvxpswlrq

@� ' S� }� n U�* E^ n 2{� 	 @2 ' S� }2 n U2* E^ n 2{� �
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� Dgrswlqj surmhfw � rqo| pxvw eh pruh h!flhqw wkdq dgrswlqj erwk surmhfwv

+wdnlqj lqwr dffrxqw wkdw qhz fxvwrphuv jr wr prvw lqqrydwlyh v|vwhp,=

}� E^ n 2{�� U� : }�^ n }2^ n 24@ i}�c }2j{� U� � U2� +46,

Wklv frqglwlrq lpsolhv }2^ 	 U2>
67 wkxv/ wkhuh fdqqrw eh dq htxloleulxp lq

zklfk 72 lqqrydwhv dqg grhv qrw dwwudfw qhz fxvwrphuv/ vlqfh lw zrxog wkhq

kdyh wr vhw 7@2 ' S� }2 n U*^ : S1

Wkhuhiruh/ li lw lv h!flhqw wr kdyh rqo| rqh lqqrydwlrq/ wkdw lqqrydwlrq rqo| lv

lqghhg dgrswhg lq htxloleulxp1 Wklv h!flhqf| uhvxow grhv qrw krzhyhu h{whqg wr

wkh fdvh zkhuh lw lv h!flhqw wr kdyh erwk surmhfwv dgrswhg1 Frqvlghu iru lqvwdqfh

wkh iroorzlqj h{dpsoh= U� ' fc ^ ' { ' }� ' �c U2 ' ��Dc }2 ' 21 Wkhq/ lw lv

h!flhqw wr dgrsw erwk lqqrydwlrqv/ zklfk |lhogv=

E}� n }2� ^ n 24@ i}�c }2j{� U� � U2 ' E� n 2�� � n 2� 2� �� f� ��D ' ��Dc
+47,

udwkhu wkdq hlwkhu surmhfw � rqo| +zklfk |lhogv }� E^ n 2{�� U� ' �� �� f ' �,

ru surmhfw 2 rqo| +zklfk |lhogv }2 E^ n 2{� � U2 ' 2 � �� ��D ' 2�D,1 Krzhyhu/

lq htxloleulxp/ rqo| surmhfw � lv dgrswhg vlqfh 7� dozd|v vhwv @� ' S � }� dqg

wkhuhiruh lqghhg dwwudfwv doo qhz fxvwrphuv vlqfh S � }� 	 S � }2 n U2*d^ n 2{o1

Khqfh 72 grhv qrw lqqrydwh1

Qrwh wkdw rwkhu idfwruv/ vxfk dv wkh ydoxh ri ehqfkpdunlqj/ uhlqirufh wkh ulvn

wkdw wkh htxloleulxp rxwfrph |lhogv lqvx!flhqw lqyhvwphqwv1 Qrwh dovr wkdw iru

wkh h{dpsoh vwxglhg lq wkh vhfrqg sduw ri surri/ wrr olwwoh lqqrydwlrq zrxog djdlq

eh pdgh xqghu wkh wlplqj dqdo|}hg lq vhfwlrq �1 Lqghhg/ dvvxplqj wkdw wkh

v|vwhp ihh lv dozd|v ghwhuplqhg e| wkh exgjhw frqvwudlqw h{ srvw/ wkh phpehuv

ri v|vwhp 2 zrxog udwkhu ghflgh qrw wr lqqrydwh vlqfh

	@2E^ n{� '

�
S� 2 n

��D

� n �

�
� 2 ' 2S� f�D

: S^ n @�{ ' S� � n ES� ��� � ' 2S� ��

67Wklv frqglwlrq fdq eh uhzulwwhq dv

j5t ? L5 � 5 +pd{ ij4> j5j � j4,� � L5=
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Krzhyhu/ li wkh h{dpsoh zrxog eh prgl�hg vr dv wr jlyh pruh zhljkw wr wkh

lqvwdoohg edvhv +h1j1/ ^ ' 2 dqg U2 ' e�D/ doo rwkhu sdudphwhuv ehlqj xqfkdqjhg/

vr wkdw lw lv vwloo h!flhqw wr kdyh erwk lqqrydwlrqv +|lhoglqj qrz E� n 2� � 2 n

2� 2� �� f� e�D ' D�D udwkhu wkdq hlwkhu surmhfw � rqo| �|lhoglqj � dv ehiruh�

ru surmhfw 2 rqo| �|lhoglqj qrz 2 � e � e�D ' ��D,/ wkhq erwk surmhfwv zrxog

eh dgrswhg xqghu wkh vwulfw edodqfhg exgjhw frqvwudlqw frqvlghuhg lq vhfwlrq �/

vlqfh

	@�E^ n{� ' ES� ��� E2 n �� ' �S� �

	 S^ n @2{ ' S� 2 n

�
S� 2 n

e�D

2 n 2� �

�
� � ' �S� f�H.D�

dqg

	@2E^ n{� '

�
S� 2 n

e�D

2 n �

�
� E2 n �� ' �S� ��D

	 S^ n @�{ ' S� 2 n ES� ��� � ' �S� �c

exw djdlq rqo| surmhfw � zrxog eh dgrswhg xqghu wkh orrvhu exgjhw frqvwudlqw

frqvlghuhg lq wklv dsshqgl{= e| vhwwlqj @� ' S � }�/ 7� vwloo dwwudfwv doo qhz

fxvwrphuv vlqfh djdlq S� }� ' S� � 	 S� }2 n U2*d^ n 2{o ' S� 2 n e�D*e1

F Rqh frrshudwlyh v|vwhp/ rqh iru0sur�w v|v0

whp/ zlwk phpehu gxdolw|

Li 72 lv d iru0sur�w frusrudwlrq/ wkhq wkh frpshwlwlrq lv �dv|pphwulf� lq wkh vhqvh

wkdw wkh vhfrqg v|vwhp kdv pruh iuhhgrp lq lwv sulflqj srolf| dqg lv wkxv pruh

olnho| wr dwwudfw wkh qhz fxvwrphuv/ hyhq li lw kdv d ohvv ghvludeoh surmhfw1 Lq

zkdw iroorzv/ zh zloo ghqrwh e| o � f wkh pd{lpdo pdun0xs wkdw 72 fdq lqlwldoo|

fkdujh wr lwv fdswlyh fxvwrphuv1

Frqvlghu �uvw wkh vlwxdwlrq zkhuh erwk surmhfwv duh dolnh exw rqo| rqh zrxog

eh dgrswhg li erwk v|vwhpv zhuh dvvrfldwlrqv=

} E^ n 2{� : U : }^�

Zh �uvw vkrz wkdw wklv lv vwloo wkh fdvh wkdw rqo| rqh v|vwhp lqqrydwhv zkhq

72 lv rshudwhg dv d iru0sur�w rujdql}dwlrq1 Ixuwkhupruh/ zkloh wkhuh pd| eh d
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eldv lq idyru ri wkh dvvrfldwlrq*v surmhfw xqghu qr0glvfulplqdwlrq uxohv/ wkh dvvr0

fldwlrq zloo �qg lw gl!fxow wr �qdqfh lwv lqqrydwlrq li wkh iru0sur�w rujdql}dwlrq

lv qrw vxemhfw wr qrq0glvfulplqdwlrq uxohv= lq wkdw fdvh/ wkh dvvrfldwlrq idfhv d

glvdgydqwdjh vlplodu wr wkh rqh dqdo|}hg lq vhfwlrq �1

Frpshwlwlrq xqghu qrq0glvfulplqdwlrq uxohv

Vxssrvh �uvw wkdw qr v|vwhp fdq sulfh0glvfulplqdwh1 Wkhq/ li wkh frrshudwlyh

v|vwhp lqqrydwhv dqg dwwudfwv qhz fxvwrphuv/ wkh iru0sur�w v|vwhp zloo suhihu wr

vwlfn wr lwv rzq fxvwrphuv/ dqg zloo qrw �qg lw sur�wdeoh wr lqqrydwh1 Irupdoo|/

wkhuh h{lvwv dq htxloleulxp lq zklfk= +l, rqo| 7� lqqrydwhv> +ll, 7� vhwv @� '

@ ' S � } n U* E^ n 2{� zkloh 72 vhwv @2 ' S n o> +lll, doo qhz fxvwrphuv jr wr

7�1 Wr fkhfn wkdw wklv lv lqghhg dq htxloleulxp/ qrwh �uvw wkdw 7� lqghhg euhdnv

hyhq zlwk @ li lw dwwudfwv doo qhz fxvwrphuv/ dqg wkdw 7�*v phpehuv zloo yrwh

iru wkh lqqrydwlrq li lw ohdgv wr wkh ihh @1 Lw uhpdlqv wr fkhfn wkdw 72 kdv qr

lqfhqwlyhv wr ghyldwh iurp wklv fdqglgdwh htxloleulxp/ wkdw lv/ wkdw 72 suhihuv wr

vwlfn wr lwv fxvwrphuv dqg qrw wr lqqrydwh1 Exw qrwh �uvw wkdw 72 kdv qr lqwhuhvw lq

xqghufxwwlqj 7�= e| fkdujlqj @2 hyhq rqo| voljkwo| orzhu wkdq @/ 72 lqghhg dwwudfwv

doo qhz fxvwrphuv exw zrxog dw prvw euhdn0hyhq li lw kdv lqqrydwhg +vlqfh 7� lv

suhflvho| fkdujlqj wkh euhdn0hyhq ihh, dqg zrxog pdnh orvvhv rwkhuzlvh +vlqfh wkh

lqqrydwlrq lv h!flhqw zkhq lw dwwudfwv doo qhz fxvwrphuv,168 Dqg li 72 vwlfnv wr

lwv fxvwrphu edvh/ lw lv ehvw iru lw qrw wr lqqrydwh +vlqfh wkh lqqrydwlrq lv qrw

frvw0h�hfwlyh iru wkh vroh fxvwrphu edvh,169

Zkloh d v|pphwulf htxloleulxp pd| h{lvwv lq zklfk rqo| 72 lqqrydwhv/ 72*v

delolw| wr �h{sorlw� lwv fdswlyh fxvwrphu edvh lqwurgxfhv d eldv lq idyru ri wkh

68Fkdujlqj d5 @ d� % zrxog |lhog iru V5 d sur�w

+d� %� +f� j,, +t . 5�,� L @ �% +t . 5�,

li lw kdv lqqrydwhg dqg

+d� %� f, +t . 5�, @ �% +t . 5�,� ^j +t . 5�,� L`

? �% +t . 5�,

rwkhuzlvh1 Lq erwk fdvhv wklv lv qhjdwlyh iru dq| srvlwlyh %1
69Wkdw lv/ jlyhq wkdw V5 fkrrvhv wr fkdujh u wr lwv lqfxpehqw fxvwrphuv/ lw lv qrw sur�wdeoh

wr lqqrydwh vlqfh e| dvvxpswlrq

+u . j, t � L A ut=

9



dvvrfldwlrq1 Wr vhh wklv/ vxssrvh wkdw 72*v surmhfw lv pruh h!flhqw wkdq 7�*v

surmhfw=

f 	 }� E^ n 2{�� U� 	 }2 E^ n 2{�� U2c +48,

exw o lv �odujh�=

o^ : 2}2{�

Lq wklv fdvh/ rqo| 72 zrxog lqqrydwh li erwk v|vwhpv zhuh rshudwhg dv qrw0iru0

sur�w dvvrfldwlrqv exw li 72 rshudwhv dv d iru0sur�w rujdql}dwlrq/ lw lv lqvwhdg wkh

dvvrfldwlrq 7� wkdw lqqrydwhv lq htxloleulxp1 Wkh uhdvrq lv wkdw wkh iru0sur�w

v|vwhp zloo lq wkdw fdvh suhihu wr irfxv rq lwv fxvwrphu edvh +dqg fkdujh wkhp

@2 ' o, udwkhu wkdq wr dwwudfw qhz fxvwrphuv +e| fkdujlqj d frpshwlwlyh udwh

ehorz @� �htxdo wr S li 7� glg qrw lqqrydwh ru @� li 7� lqqrydwhg,1
6: Exw wkhq/ lw

lv qrw sur�wdeoh iru 7� wr lqqrydwh +vlqfh }2^ 	 U2,1

Iru0sur�w glvfulplqdwru| sulflqj

Vxssrvh qrz wkdw 72 lv qrw vxemhfw wr qr0glvfulplqdwlrq uxohv1 Lw fdq wkhq

�h{sorlw� lwv fdswlyh fxvwrphuv e| fkdujlqj wkhp d kljk sulfh zkloh dw wkh vdph

wlph dwwudfw qhz fxvwrphuv zlwk vshfldo r�huv1 Dv d uhvxow/ wkh dvvrfldwlrq zloo

�qg lw gl!fxow wr �qdqfh dq| lqqrydwlrq16;

Vxssrvh �uvw wkdw 72 fdq r�hu vshfldo ghdov iru �qhz yroxphv�1 Lq wkdw fdvh/

72 fdq hdvlo| vhfxuh lwv rzq lvvxhuv* yroxph lqfuhphqw dqg pruhryhu dwwudfw wkh

qhz yroxphv ri wkh phpehuv ri wkh frrshudwlyh> pruh suhflvho|/ 72 fdq dwwudfw doo

qhz yroxphv e| r�hulqj wkhp voljkwo| ohvv wkdq @�/ dqg lw lv sur�wdeoh iru 72 wr

gr vr vlqfh @� lv kljkhu wkdq wkh pdujlqdo frvw/ S�}/ ri vhuylflqj wkrvh dgglwlrqdo

yroxphv ri wudqvdfwlrqv1

Li wkh iru0sur�w frusrudwlrq lv qrw doorzhg vzhhw ghdov wdujhwhg wr lqfuhphqwdo

yroxphv +lq sduwlfxodu/ li vhfrqg0ghjuhh sulfh glvfulplqdwlrq wkurxjk wzr0sduw

wdul�v ru pruh jhqhudo qrqolqhdu wdul�v lv uxohg rxw,/ dq dowhuqdwlyh iru 72 lv wr

vhfxuh lwv �idvw0jurzlqj� lvvxhuv1 Wr vhh wkdw/ vxssrvh wkdw wkh ryhudoo lqfuhdvh

lq yroxph frphv iurp odujh lqfuhdvhv B iru d vpdoo qxpehu % ri lvvxhuv> wkdw lv/

6:Lqghhg/ e| dvvxpswlrq +u . j5, t A +t . 5�, j5 A
+t .�, j5> +t . 5�, +j5 � +j4 � L4@ +t . 5�,,,1

6;Wkh vdph dujxphqw dssolhv wr vrph h{whqw wr vlwxdwlrqv zkhuh V5 lv qrw doorz wr sulfh
glvfulplqdwh exw fdq vwloo/ dv dq lqwhjudwhg v|vwhp/ irufh lwv rzq lqfuhphqwdo yroxph wr vwd|
zlwklq lwv v|vwhp1

:



{ ' %� Bc zkhuh % lv vpdoo dqg B lv �odujh�=

E@� � Sn }2� E^ n B� : Eo n }2� ^c

zkhuh @� ' S� }� n U�* E^ n 2{� 	 S dv ehiruh1

Lq wkdw fdvh/ lw lv dozd|v rswlpdo iru wkh iru0sur�w v|vwhp 72 wr r�hu d vshfldo

sulfh wr wkh lvvxhuv wkdw jhqhudwh qhz fxvwrphuv/ hyhq li wkh rwkhu v|vwhp kdv

lqqrydwhg1 Lq sduwlfxodu/ li 72 kdv lqqrydwhg/ wkhq=

� li 7� glg qrw lqqrydwh/ lw fkdujhv @� ' S> wkhq 72 fdq hlwkhu=

� ljqruh qhz fxvwrphuv dqg fkdujh @2 ' Sn o/ ru

� wu| wr dwwudfw qhz fxvwrphuv e| fkdujlqj rqo| +voljkwo| ohvv wkdq, @2 '

S>

Wkh vhfrqg rswlrq lv pruh dwwudfwlyh vlqfh lw jhqhudwhv pruh uhyhqxh=

}2 E^ n B� : E@� � Sn }2� E^ n B� : Eo n }2� ^�

� li 7� kdv lqqrydwhg/ wkh orzhvw ihh lw fdq fkdujh lv @�1 Wkhuhiruh/ lq rughu

wr dwwudfw qhz fxvwrphuv/ 72 fdq dw prvw fkdujh @2 ' @
�
1 Exw wklv vwloo

jhqhudwhv pruh uhyhqxh wkdq irfxvlqj rq fdswlyh fxvwrphuv +e| fkdujlqj

doo lvvxhuv @�

� ' o,/ vlqfh e| dvvxpswlrq

E@� � Sn }2� E^ n B� : Eo n }2� ^�

Wkhuhiruh/ lq wklv fdvh/ wrr/ 72 zloo dwwudfw doo qhz fxvwrphuv1

Dv d uhvxow/ 72 dozd|v dwwudfwv qhz fxvwrphuv �wkrvh iurp lwv rzq phpehuv

dv zhoo dv wkh rwkhuv1 Qrwh wkdw wkh deryh frqglwlrq kdv olwwoh frqqhfwlrq zlwk

wkh uhodwlyh shuirupdqfh ri wkh wzr lqqrydwlrqv1 Lq rwkhu zrugv/ li wkh lqfuhdvh

lq wkh fxvwrphu edvh frphv iurp d vx!flhqwo| orz qxpehuv ri vxffhvvixo lvvxhuv/

wkh iru0sur�w v|vwhp kdv lq lqwhuhvw lq �wdujhwlqj� wkrvh lvvxhuv dqg r�hu wkhp

vshfldo ghdov> wklv vwudwhj| lv qrw rqo| wkh prvw sur�wdeoh/ lw dovr pdnhv lw pruh

gl!fxow iru 7� wr �qdqfh lwv lqqrydwlrq hyhq li lwv surmhfw lv pruh h!flhqw1

;


