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Devwudfw

Li frqwudfwlqj zlwklq wkh �up lv lqfrpsohwh/ pdqdjhuv zloo h{shqg uhvrxufhv rq wu|lqj wr

dssursuldwh d vkduh ri wkh vxusoxv wkdw lv jhqhudwhg1 Zh vkrz wkdw rxwvlgh rzqhuvkls pd|

doohyldwh wkh ghdgzhljkw orvvhv dvvrfldwhg zlwk vxfk frvwo| glvwulexwlrqdo frq�lfw/ hyhq li doo

lw grhv lv dgg dqrwkhu ohyho ri frq�lfw1 Lq fdvh pdqdjhuv kdyh wr eh surylghg zlwk lqfhqwlyhv

wr pdnh �up0vshfl�f lqyhvwphqwv/ wkhuh lv d wudghr� ehwzhhq plqlpl}lqj frq�lfw frvwv dqg

pd{lpl}lqj rxwsxw1 Wklv vxjjhvwv/ dprqj rwkhu wklqjv/ dq h{sodqdwlrq ri zk| vrph �upv duh

rujdql}hg dv sduwqhuvklsv dqg rwkhuv dv vwrfn frusrudwlrqv1 Mrxuqdo ri Hfrqrplf Olwhudwxuh

Fodvvl�fdwlrq Qxpehuv= G56/ G:7/ J65/ J67/ O551 Nh|zrugv= Rxwvlgh rzqhuvkls/ frq�lfw/

lqfrpsohwh frqwudfwv/ surshuw| uljkwv/ wkhru| ri wkh �up1
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^F`ryhqdqwv/ zlwkrxw wkh vzrug/ duh exw zrugv/ dqg ri qr vwuhqjwk wr vhfxuh d pdq dw doo1

Wkrpdv Kreehv/ Ohyldwkdq1

� W?|hL_�U|�L?

Vxssrvh d jurxs ri djhqwv e| pdnlqj d mrlqw h�ruw frxog surgxfh vrphwklqj ri ydoxh1 Pxfk

ri hfrqrplf wkhru| lv edvhg rq wkh lghd wkdw vxfk srwhqwldo jdlqv iurp wudgh zrxog eh ixoo|

h{sorlwhg1 Lpsolflwo|/ zh dvvxph wkh h{lvwhqfh ri lqvwlwxwlrqv wkdw hqvxuh wkh frrshudwlrq ri doo

sduwlhv lqyroyhg/ vxfk dv frpsohwh frqwudfwv dqg wkhlu hqirufhphqw e| d ohjdo v|vwhp1 Exw lq

uhdolw| frqwudfwv duh lqfrpsohwh dqg frxuwv ohvv wkdq rpqlvflhqw/ dqg dq| h{ dqwh djuhhphqw/

vxfk dv rq krz wr vsolw wkh vxusoxv uhvxowlqj iurp d mrlqw dfwlylw|/ lv vxemhfw wr rssruwxqlvwlf

ehkdylru h{ srvw1 Lq wklv sdshu/ zh dujxh wkdw rxwvlgh rzqhuvkls ri �upv pd| eh dq lqvwlwxwlrq

wkdw �oov lq wkh jdsv ohiw e| lpshuihfw irupdo hqirufhphqw1

Frqvlghu wkh frvwv wkdw dulvh iurp lpshuihfw hqirufhphqw1 Lq d mrlqw xqghuwdnlqj/ vxfk dv

d sduwqhuvkls ru frrshudwlyh/ lqglylgxdov pd| eh deoh wr glyhuw sduw ri wkh mrlqwo| surgxfhg

vxusoxv iru wkhlu rzq xvhv1 D sduwqhu pd| xvh frpsdq| prqh| wr �qdqfh sulydwh dfwlylwlhv/ exw

fodlp wkdw wkh prqh| zdv xvhg iru exvlqhvv sxusrvhv1 Suhsdulqj wr vxssruw vxfk d fodlp ehiruh

d frxuw ru dq duelwudwru/ wkh sduwqhu pd| pdqlsxodwh grfxphqwv dqg dffrxqwlqj lqirupdwlrq/

dqg kluh odz|huv ru h{shuw zlwqhvvhv1 Vlqfh wkh frxuw kdv qr lqirupdwlrq derxw wkh fdvh dsduw

iurp zkdw lv suhvhqwhg e| wkh sduwlhv/ wkh rxwfrph ghshqgv sduwo| rq vwudwhjlf/ frvwo| ghflvlrqv

e| wkh sduwlhv wkhpvhoyhv1 Khqfh uho|lqj rq frxuwv wr hqirufh frqwudfwv pd| lq idfw h{dufhuedwh

udwkhu wkdq uhgxfh wkh wrwdo frvwv ri frq�lfw lq d exvlqhvv wudqvdfwlrq1

Wkh ohjdo olwhudwxuh frqwdlqv pdq| fdvhv frqfhuqlqj lqglylgxdov lq sduwqhuvklsv hqjdjlqj lq

vhoi0ghdolqj ru iudxg dw wkh h{shqvh ri wkhlu fr0sduwqhuv1 Edqnv ^5` flwhv/ h1j1/ Ehqwoh| y1 Fudyhq/

lq zklfk d sduwqhu kdg ehhq hpsor|hg wr sxufkdvh vxjdu rq wkh �up*v ehkdoi1 Zlwkrxw wkh

nqrzohgjh ri klv fr0sduwqhuv kh vxssolhg wkh �up zlwk vxjdu suhylrxvo| sxufkdvhg rq klv rzq

dffrxqw dw d idyrudeoh sulfh/ iru zklfk kh fkdujhg wkh �up wkh ixoo pdunhw ydoxh1 Vlploduo|/ lq

Gxqqh y1 Hqjolvk/ wkh sodlqwl� dqg wkh ghihqgdqw/ erwk sduwqhuv lq wkh vdph �up/ djuhhg wr ex|

d plqh iru m83/333 zlwk d ylhz wrzdug uhvhoolqj lw odwhu dw d sur�w1 Lw zdv xowlpdwho| duudqjhg

wkdw wkh ghihqgdqw zrxog vhoo wkh plqh wr d wklug sduw| iru m93/333/ dqg wkdw wkh sodlqwl� dqg

wkh ghihqgdqw zrxog glylgh wkh uhvxowlqj sur�w ri m43/3331 Dv lw kdsshqhg/ wkh ghihqgdqw vrog

wkh plqh iru d vxp idu lq h{fhvv ri m93/333/ fodlplqj wkdw wkh sulfh zdv rqo| m93/3331

D vhfrqg/ shukdsv qrw dv reylrxv/ frvw ri lpshuihfw hqirufhphqw dulvhv vlqfh dq djhqw pd|
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kdyh wr lqyhvw h�ruw dovr lq jxduglqj klv vkduh ri vxusoxv djdlqvw wkh �uvw/ dssursuldwlyh w|sh

ri dfwlylw| rq wkh sduw ri rwkhuv1 Dv qrwhg e| Wxoorfn ^4<`/ wkh vrfldo frvwv ri wkhiw duh qrw mxvw

wkh uhvrxufhv glyhuwhg iurp surgxfwlyh dfwlylw| lqwr exujodu|/ exw dovr wkrvh xvhg wr sxw orfnv

rq grruv1

Wr wkh h{whqw wkdw wkh| lqyroyh frvwo| wlph dqg h�ruw/ erwk w|shv ri dfwlylw| duh zdvwhixo/

vlqfh wkh| rqo| vhuyh wr uhdoorfdwh lqfrph1 Xvlqj dq hvwdeolvkhg whup/ zh vkdoo uhihu wr vxfk

ehkdylru dv uhqw0vhhnlqj1�

Wkrpdv Kreehv idprxvo| vxjjhvwhg wkdw/ exw iru wkh lqvwlwxwlrq ri jryhuqphqw/ doo ri vrflhw|

zrxog eh hqjdjhg lq d zdvwhixo zdu ri hyhu| pdq djdlqvw hyhu| pdq1 Rqo| e| jlylqj xs wkhlu

qdwxudo olehuwlhv wr wkh Vryhuhljq/ zkr zrxog wkhq ehfrph d pruh ihduvrph wkuhdw/ zrxog flwl}hqv

dyrlg lqwhuqdo frq�lfw1 Vlploduo|/ e| vhoolqj wkh �up wr rxwvlghuv/ wkh phpehuv ri d sduwqhuvkls

lqyroyhg lq glvwulexwlrqdo frq�lfw pd| lpsuryh rq wkhlu vlwxdwlrq�hyhq li wkh rqo| gh idfwr uljkw

wkdw frphv zlwk d vkduh lv wkh uljkw wr sduwlflsdwh lq wkh �jkw ryhu wkh vxusoxv1

Wkhuh lv qrwklqj derxw rxwvlgh rzqhuvkls shu vh wkdw jxdudqwhhv wkdw wkh rxwvlghuv jhw

dq|wklqj rxw ri wkh �up12 Wkh lqvlghuv lq d �up frqwuro wkh dffrxqwlqj pdfklqhu|1 Wr irufh wkh

lqvlghuv wr glvwulexwh wkh surgxfhg vxusoxv/ wkh rxwvlghuv pxvw �uvw surylgh hylghqfh wkdw wkh

vxusoxv lqghhg h{lvwv1 Iru lqvwdqfh/ wkh| pxvw glvhqwdqjoh errn hduqlqjv iurp wuxh hduqlqjv1

Rxwvlgh rzqhuvkls pd| wkhuhiruh uhdolvwlfdoo| eh ylhzhg dv d glvwulexwlrqdo frq�lfw zkhuh wkh

lqvlghuv dqg rxwvlghuv �jkw ryhu wkh vxusoxv wkdw lv jhqhudwhg lq wkh �up e| lqyhvwlqj frvwo|

uhvrxufhv lq wkh fryhulqj dqg xqfryhulqj/ uhvshfwlyho|/ ri lqirupdwlrq derxw wkh wuxh vl}h ri wkh

vxusoxv1

Lq wklv sdshu/ zh vkrz wkdw rxwvlgh rzqhuvkls pd| uhgxfh wrwdo uhqw0vhhnlqj frvwv hyhq

wkrxjk lw dggv dqrwkhu ohyho ri frq�lfw1 Lq htxloleulxp/ wkh rxwvlghuv h{wudfw dw ohdvw sduw ri

wkh �up*v vxusoxv1 Zlwk ohvv vxusoxv ohiw lq wkh �up wr �jkw derxw/ ohvv uhvrxufhv duh zdvwhg

e| wkh lqvlghuv lq wkh vxevhtxhqw lqwhuqdo glvwulexwlrqdo frq�lfw1 Wkh rxwvlghuv wdnh rq wkh

uroh ri d _frpprq hqhp|/% iruflqj lqvlghuv wr orzhu wkh dprxqw vshqw rq lqwhuqdo frq�lfw1

Ri frxuvh/ djdlqvw wklv ehqh�fldo h�hfw pxvw eh frxqwhg wkh h{wud uhvrxufhv qrz vshqw lq wkh

frq�lfw ehwzhhq lqvlghuv dqg rxwvlghuv1 Zh vkrz wkdw wkh qhw h�hfw pd| zhoo eh srvlwlyh1�
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Wkh glvwulexwlrqdo frq�lfw shuvshfwlyh wkhuhiruh surylghv d udwlrqdoh iru rxwvlgh rzqhuv zkr

surylgh qr surgxfwlyh lqsxw�lqghhg/ lq rxu prgho wkh| rqo| zdvwh uhvrxufhv�ru ulvn0vkdulqj

ixqfwlrq/ zkr shuirup qr prqlwrulqj +lq frqwudvw zlwk Dofkldq dqg Ghpvhw} ^4`,/ gr qrw euhdn

wkh edodqfhg0exgjhw frqvwudlqw +lq frqwudvw zlwk Kropvwu�rp ^<`,/ dqg gr qrw frqwuro lpsruwdqw

sk|vlfdo dvvhwv +lq frqwudvw zlwk Jurvvpdq dqg Kduw ^9` dqg Kduw dqg Prruh ^:`,1

Vlqfh/ lq jhqhudo/ wkhuh zloo eh ohvv ri wkh vxusoxv ohiw lq wkh �up zlwk rxwvlghuv wdnlqj sduw ri

lw/ lqvlghuv zloo idfh gxoohg lqfhqwlyhv wr pdnh lqfrqwudfwleoh �up0vshfl�f +h1j1/ kxpdq fdslwdo,

lqyhvwphqwv uhodwlyh wr wkh sduwqhuvkls prgho1 Khqfh wkhuh pd| eh d wudghr� ehwzhhq plqlpl}0

lqj wkh frvw ri glvwulexwlrqdo frq�lfw dqg pd{lpl}lqj vxusoxv1 Wklv vxjjhvwv dq h{sodqdwlrq ri

zk| pdq| sduwqhuvklsv/ vxfk dv odz �upv/ phglfdo sudfwlfhv/ dqg dffrxqwlqj djhqflhv/ duh irxqg

lq duhdv zkhuh kxpdq fdslwdo lqyhvwphqwv duh lpsruwdqw1 Lw dovr surylghv d srvvleoh h{sodqdwlrq

ri zk| vrph �upv wkdw vwduw rxw dv sduwqhuvklsv ru forvhg frusrudwlrqv hyhqwxdoo| jr sxeolf1

Lqlwldoo|/ pdujlqdo uhwxuqv wr �up0vshfl�f lqyhvwphqwv duh w|slfdoo| kljk/ lpso|lqj wkdw iru lqfhq0

wlyh uhdvrqv lqvlgh rzqhuvkls lv wkh rswlpdo rzqhuvkls duudqjhphqw1 Zlwk ghfuhdvlqj pdujlqdo

uhwxuqv wr lqyhvwphqw/ krzhyhu/ wkhuh pd| frph d wlph zkhq wkh prvw sur�wdeoh lqyhvwphqw

rssruwxqlwlhv kdyh ehhq h{kdxvwhg1 Dw wklv srlqw/ uhgxflqj uhqw0vhhnlqj frvwv pd| eh pruh

lpsruwdqw wkdq surprwlqj �up0vshfl�f lqyhvwphqwv/ dqg jrlqj sxeolf pd| ehfrph rswlpdo1

Rxu sdshu lv uhodwhg wr/ exw gl�huv lq lwv irfxv iurp/ vrph uhfhqw frqwulexwlrqv rq frrshu0

dwlyhv1 Erwk Kduw dqg Prruh ^;` dqg Nuhphu ^45` vwxg| wkh fkrlfh ehwzhhq lqvlgh dqg rxwvlgh

rzqhuvkls1 Kduw dqg Prruh irfxv rq sulfh dqg txdolw| ghflvlrqv lq frqvxphu frrshudwlyhv1 Nuh0

phu glvfxvvhv zk| hjdolwduldq vkdulqj uxohv duh riwhq irxqg lq sudfwlfh lq sduwqhuvklsv1 Lq erwk

sdshuv/ frrshudwlyhv duh fkdudfwhul}hg e| wkh xvh ri yrwlqj surfhgxuhv wr pdnh froohfwlyh ghfl0

vlrqv1 Lq frqwudvw/ zh irfxv rq frvwo| ghfhqwudol}hg frq�lfw/ exw �qg/ dorqj zlwk Nuhphu/ wkdw

wkh lpsruwdqfh ri surylglqj lqfhqwlyhv iru kxpdq fdslwdo lqyhvwphqwv lv fuxfldo lq ghwhuplqlqj

zkhwkhu d sduwqhuvkls ru rxwvlgh rzqhuvkls lv rswlpdo1

Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 h{dplqhv glvwulexwlrqdo frq�lfwv lq

sduwqhuvklsv1 Zh vkrz wkdw lqwurgxflqj rxwvlgh rzqhuvkls pd| orzhu wkh wrwdo frvw ri glvwul0

exwlrqdo frq�lfw lq Vhfwlrq 61 Wkh h�hfw ri rxwvlgh rzqhuvkls rq wkh lqfhqwlyhv iru lqvlghuv wr

pdnh �up0vshfl�f lqyhvwphqwv/ dqg wkh uhvxowdqw wudghr�/ lv glvfxvvhg lq Vhfwlrq 71 Vhfwlrq 8

glvfxvvhv wkh uhodwlrq ehwzhhq rxu dssurdfk dqg rwkhu wkhrulhv ri wkh �up/ dqg frqfoxghv1
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Zh frqvlghu d jurxs ri p djhqwv +wr eh fdoohg pdqdjhuv, zkr e| mrlqlqj irufhv fdq srwhqwldoo|

fduu| rxw d sur�wdeoh surmhfw/ li wkh| fdq djuhh ehiruhkdqg rq wkh irupv iru grlqj wklv1 Zh

dvvxph qr elqglqj frqwudfwv fdq eh frvwohvvo| zulwwhq/ dqg wkdw dq| ydoxh surgxfhg lq wkh �up

lv vxemhfw wr frvwo| glvwulexwlrqdo frq�lfw1 Xowlpdwho|/ zh vkdoo eh lqwhuhvwhg lq wkh frqvwlwx0

wlrqdo txhvwlrq ri zklfk rujdql}dwlrqdo vwuxfwxuh pd{lpl}hv wkh h{shfwhg ydoxh ri wkh ruljlqdo

p pdqdjhuv/ zlwkrxw wkh xqdqlprxv djuhhphqw ri zklfk wkh �up fdqqrw eh iruphg1

Lq wklv vhfwlrq/ zh frqvlghu wkh rswlrq ri rujdql}lqj wkh �up dv d sduwqhuvkls1 Xqghu wklv

duudqjhphqw/ zh vkdoo wkhuhiruh vrphwlphv uhihu wr wkh pdqdjhuv dv sduwqhuv1

Wkh surgxfwlrq dfwlylw| ri wkh �up jlyhv ulvh wr d vxusoxv \ jlyhq e|

\ =@ +4� �, �| . �
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zkhuh �| lv d frqvwdqw/ h� lv wkh �up0vshfl�f +kxpdq fdslwdo, lqyhvwphqw ri pdqdjhu l/ dqg

� 5 ^3> 4` lv d sdudphwhu wkdw phdvxuhv wkh lpsruwdqfh ri pdqdjhuldo lqyhvwphqwv iru wkh ydoxh

ri rxwsxw1 Iru qrz/ zh vkdoo dvvxph wkdw zh kdyh � @ 3/ l1h1/ wkdw rxwsxw lv lqghshqghqw ri �up0

vshfl�f lqyhvwphqwv1 Zh glvfxvv wkh fdvh zkhuh �up0vshfl�f lqyhvwphqwv pdwwhu lq Vhfwlrq 71

Zh dvvxph wkdw frqwudfwxdo lqfrpsohwhqhvv zlwklq wkh �up jlyhv ulvh wr d frvwo| glvwulex0

wlrqdo frq�lfw ehwzhhq wkh sduwqhuv ryhu wkh surgxfhg vxusoxv1 Dv zh dujxh lq wkh lqwurgxfwlrq/

wklv pd| eh ehfdxvh

41 d sduwqhu pd| glyhuw sduw ri wkh vxusoxv wr �qdqfh sulydwh dfwlylwlhv/ fodlplqj wkdw wkh

prqh| lv xvhg iru exvlqhvv sxusrvhv/ dqg

51 d sduwqhu pd| kdyh wr wdnh dfwlrq wr vdihjxdug klv vkduh djdlqvw wkh dssursuldwlyh dfwlylwlhv

ri rwkhuv1

Wr srwhqwldoo| vxssruw klv fodlp ehiruh d frxuw ru duelwudwru/ sduwqhu l pd| lqyhvw frvwo|

uhvrxufhv +h1j1/ wlph dqg h�ruw, ri ydoxh u� lq wkh surgxfwlrq ri idyrudeoh hylghqfh1 Zh vkdoo

dvvxph wkdw wkh juhdwhu lv d sduwqhu*v uhqw0vhhnlqj h�ruw uhodwlyh wr wkh vxp wrwdo ri vxfk h�ruwv/

wkh juhdwhu lv wkh vkduh ri wkh vxusoxv wkdw kh fdq dssursuldwh1

Lq sduwlfxodu/ zh dvvxph sduwqhu l*v vkduh ri wkh vxusoxv lv

�� =@
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Iru vlpsolflw|/ zh dvvxph wkh pdqdjhuv duh ulvn0qhxwudo dqg wkdw wkh glvxwlolw| ri h{shqglqj

u� lv vlpso| u�1 Wkhq sduwqhu l*v xwlolw| lv

x� =@ ��\ � u�=

Zh fdq qrz orrn iru dq htxloleulxp lq uhqw0vhhnlqj h{shqglwxuhv1 Fohduo|/ wkhuh lv qr htxloleulxp

vxfk wkdw qrerg| pdnhv d srvlwlyh h{shqglwxuh/ vlqfh dq lqglylgxdo sduwqhu frxog wkhq jhw wkh

hqwluh vxusoxv e| h{shqglqj dq duelwudulo| vpdoo dprxqw1 Wkh rswlpdo uhqw0vhhnlqj h{shqglwxuh

ri sduwqhu l/ jlyhq wkh h{shqglwxuh ri hyhu|rqh hovh/ lv wkhuhiruh ghwhuplqhg e| klv �uvw rughu

frqglwlrq
Cx�
Cu�

@
U� u�
U2

\ � 4 @ 3=

Wklv frqglwlrq lpsolhv wkdw lq wkh xqltxh htxloleulxp/ uhqw0vhhnlqj h{shqglwxuhv duh wkh vdph

iru doo sduwqhuv1 Ohw u+p>Z , eh wkh frpprq htxloleulxp h{shqglwxuh lq d frqwhvw zlwk p

sduwlflsdqwv dqg d sul}h ri ydoxh Z 1 Wkhq lq wkh sduwqhuvkls prgho lqglylgxdo htxloleulxp

h{shqglwxuhv duh

u+p>\ , @
p� 4

p2
\=

Khqfh wrwdo htxloleulxp uhqw0vhhnlqj h{shqglwxuhv duh

UU =@ pu+p>\ , @
p� 4

p
\=

dqg hdfk sduwqhu uhfhlyhv wkh vkduh

�� @ � =@
4

p

ri vxusoxv1

Htxloleulxp xwlolwlhv pd| eh h{suhvvhg dv iudfwlrqv ri wkh vxusoxv \ 1 Gh�qlqj

�U =@
4

p2
>

sduwqhu l*v vxusoxv vkduh qhw ri uhqw0vhhnlqj h{shqglwxuhv/ klv htxloleulxp xwlolw| xqghu lqvlgh

rzqhuvkls lv

�\ � u @ �U\=
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Vlqfh hyhu|erg| vshqgv wkh vdph dprxqw lq htxloleulxp/ wkh hqg uhvxow ri wkh glvwulexwlrqdo

frq�lfw lv wkh vdph glylvlrq ri vxusoxv dv li frqwudfwlqj zhuh frpsohwh dqg wkh sduwqhuv djuhhg

wr dq hjdolwduldq vkdulqj uxoh1 Wkh uhvrxufhv vshqw rq uhqw0vhhnlqj duh zdvwhg1 Wkh sduwqhuv

duh wudsshg lq d Sulvrqhuv* Glohppd0olnh vlwxdwlrq ri hvfdodwhg uhqw0vhhnlqj1 D uhshdwhg/ orqj0

whup lqwhudfwlrq pljkw r�hu wkh srvvlelolw| ri vxvwdlqlqj d pruh frrshudwlyh rxwfrph/ exw lq wkh

iroorzlqj zh vkdoo lqvwhdg h{soruh wkh h�hfw ri fkdqjhv lq wkh �up*v rzqhuvkls vwuxfwxuh1

� ��|t�_i ��?iht��T

Vxssrvh wkh sduwqhuv vhoo wkh �up wr rqh ru pruh rxwvlghuv1 Zh khqfhiruwk uhihu wr wkh sduwqhuv dv

lqvlghuv1 Ehlqj wkh rzqhuv/ wkh rxwvlghuv kdyh d ohjdo fodlp wr wkh vxusoxv wkdw lv jhqhudwhg1 Vlqfh

wkh lqvlghuv kdyh frqwuro ryhu wkh dffrxqwlqj pdfklqhu|/ wklv fodlp lv jhqhudoo| zruwkohvv xqohvv

wkh rzqhuv fdq suryh ehiruh d frxuw wkdw d vxusoxv lqghhg h{lvwv1 Hyhq wkrxjk dffrxqwlqj uxohv

dqg odzv srwhqwldoo| frqvwudlq zkdw wkh lqvlghuv fdq gr/ vxfk uxohv gr qrw hqirufh wkhpvhoyhv1

Dq rxwvlghu pd| kdyh wr wdnh frvwo| dfwlrq wr lqlwldwh wkh hqirufhphqw ri klv fodlp1D Khqfh zh

pd| wklqn ri rxwvlgh rzqhuvkls dv d glvwulexwlrqdo frq�lfw ehwzhhq wkh lqvlghuv dqg rxwvlghuv/

zkhuh wkh sduwlhv wdnh frvwo| dfwlrqv lq fryhulqj dqg xqfryhulqj/ uhvshfwlyho|/ lqirupdwlrq derxw

wkh wuxh vl}h ri wkh vxusoxv1 Dv zlwk wkh sduwqhuvkls/ lw lv vwloo wkh fdvh wkdw wkh lqvlghuv pxvw

�jkw djdlqvw hdfk rwkhu ryhu zkdw lv ohiw lq wkh �up/ exw xqghu rxwvlgh rzqhuvkls wkh| pxvw

dovr �jkw dv d froohfwlyh djdlqvw wkh rxwvlgh rzqhuv1

Wkdw lv/ zh dvvxph wkdw zkdw glvwlqjxlvkhv lqvlghuv iurp rxwvlghuv lv wkdw wkh iruphu duh lq

frqwuro ri wkh vxusoxv zkhq lw duulyhv1 Dq| ydoxh jhqhudwhg lq wkh �up �uvw dsshduv zlwklq wkh

�up*v zdoov/ vr wr vshdn/ dqg doo ri lw uhpdlqv wkhuh xqohvv wkh rxwvlghuv wdnh phdvxuhv wr dftxluh

vrph ri lw1S Wklv qdwxudoo| jlyhv ulvh wr d wzr0ohyho surfhgxuh iru glvwulexwlrqdo frq�lfw1 Dw wkh

wrs ohyho/ wkh lqvlghuv �jkw djdlqvw wkh rxwvlghuv +li dq|, wr uhwdlq dv pxfk dv srvvleoh ri wkh

vxusoxv zlwklq wkh �up1 Dw wkh orzhu ohyho/ wkh lqvlghuv �jkw dprqj wkhpvhoyhv ryhu zkdwhyhu

kdv ehhq uhwdlqhg lq wkh �up1
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Zkhwkhu zh wklqn ri wkh uhqw0vhhnlqj lqyhvwphqwv dw wkh gl�huhqw ohyhov dv wdnlqj sodfh

vlpxowdqhrxvo| ru vhtxhqwldoo| vkdoo pdnh qr gl�huhqfh vlqfh zh devwudfw iurp dq| uhvrxufh

frqvwudlqwv1 Wkh htxloleulxp frqglwlrqv zloo orrn wkh vdph xqghu hlwkhu lqwhusuhwdwlrq1 Iru

frqfuhwhqhvv/ dqg iru d vhwwlqj lq zklfk d wlph rughu vhhpv qdwxudo/ frqvlghu wkh h{dpsoh ri

d frqvxowlqj ru odz �up1 Vlqfh lwv pdqgdwhv dqg lwv ihh vwuxfwxuh pd| eh zhoo nqrzq/ lw pd|

qrw eh gl�fxow iru rxwvlghuv wr uhfrqvwuxfw wkh �up*v uhyhqxh1 Dq| gluhfw dssursuldwlrq ri wklv

uhyhqxh e| wkh lqvlghuv fdq wkhuhiruh hdvlo| eh sxqlvkhg1 Lw pd| eh pruh gl�fxow/ krzhyhu/ wr

grfxphqw wkh �up*v frvw/ lqfoxglqj ryhukhdg frvw dqg dfwxdo zrunlqj krxuv e| wkh lqvlghuv/ dqg

lwv lqyhvwphqw qhhgv1 Wkh lqvlghuv fdq wkhuhiruh lq�dwh wkh wuxh frvw dqg ryhuvwdwh lqyhvwphqw

qhhgv1 Khqfh wkh frq�lfw ehwzhhq wkh lqvlghuv dqg rxwvlghuv wdnhv sodfh qrw lq wkh irup ri d

�jkw ryhu wkh �up*v uhyhqxh/ zklfk pd| eh yhul�deoh/ exw lq wkh sduwlhv froohfwlqj ru ghihqglqj

fodlpv djdlqvw wklv uhyhqxh1 Rqfh wklv lvvxh lv vhwwohg/ lq ru rxw ri frxuw/ wkh lqvlghuv duh ohiw

wr �jkw dprqj wkhpvhoyhv ryhu zkdwhyhu wkh| pdqdjhg wr uhwdlq iurp wkh frq�lfw zlwk wkh

rxwvlghuv1

Zh vkdoo vkrz wkdw zlwk wkh rswlpdo qxpehu ri rxwvlgh rzqhuv/ wkh wrwdo ghdgzhljkw orvv

iurp frq�lfw lv lq idfw uhgxfhg uhodwlyh wr wkh sduwqhuvkls prgho/ hyhq wkrxjk uhvrxufhv duh qrz

h{shqghg dw wzr ohyhov1 Lq wkh hqg/ zh vkdoo dujxh wkdw wkhvh vdylqjv pd| eh lqwhuqdol}hg e| wkh

ruljlqdo lqvlghuv li vkduhv duh vrog wr rxwvlghuv dw frpshwlwlyh udwhv1

Lw vhhpv qdwxudo wr prgho wkh kljkhu0ohyho frqwhvw ehwzhhq rxwvlghuv dqg lqvlghuv dqdorjrxvo|

zlwk wkh lqvlgh frqwhvw/ zlwk wkh vlqjoh gl�huhqfh wkdw wkh vkduh uhwdlqhg e| wkh �up lv d sxeolf

jrrg wr wkh pdqdjhuv1 Ohw v� eh wkh h{shqglwxuh ri pdqdjhu l lq wkh frqwhvw zlwk rxwvlghuv

dqg w� wkh h{shqglwxuh ri rxwvlgh rzqhu m/ dqg ohw V dqg W eh wkh fruuhvsrqglqj djjuhjdwh

h{shqglwxuhv1 Zh vkdoo dvvxph wkdw wkh vkduh ri vxusoxv uhpdlqlqj lq wkh �up lv

� =@

+
V@+V . W , li V . W A 3

4 rwkhuzlvh1

Zkhq ghflglqj rq wkhlu lqglylgxdo h{shqglwxuhv lq wkh frq�lfw zlwk wkh rxwvlghuv/ wkh lqvlghuv

wdnh lqwr dffrxqw wkh dqwlflsdwhg htxloleulxp rxwfrph ri wkh lqwhuqdo frq�lfw1 Vlqfh �\ lv zkdw

zloo uhpdlq wr eh irxjkw ryhu lqvlgh wkh �up/ hdfk pdqdjhu h{shfwv wr xowlpdwho| uhfhlyh ��\ 1

Khqfh lqvlghu l*v remhfwlyh ixqfwlrq lq wkh frq�lfw zlwk wkh rxwvlghuv lv

y� =@ ��\ � u+p>�\ ,� v� @ �U�\ � v�=

Zh dvvxph wkh lqvlghuv pdnh wkhlu h{shqglwxuh ghflvlrqv lqghshqghqwo| lq wkh �jkw djdlqvw wkh

rxwvlghuv1 Dv ehiruh/ wkhuh lv qr htxloleulxp lq zklfk qr sduw| h{shqgv d srvlwlyh dprxqw rq

;



frq�lfw1 +Wklv ri frxuvh dovr phdqv wkdw wkh erxqgdu| frqglwlrq ri wkh vxffhvv ixqfwlrq lv

luuhohydqw lq htxloleulxp1, Zh uhwxuq wr wklv lvvxh zkhq glvfxvvlqj wkh lqfhqwlyhv ri rxwvlghuv

ehorz1 Khqfh lqvlghu l*v rswlpdo uhqw0vhhnlqj h{shqglwxuh/ jlyhq wkh uhqw0vhhnlqj h{shqglwxuhv

ri wkh rxwvlgh rzqhuv dqg wkh rwkhu lqvlghuv/ lv jlyhq e| wkh �uvw0rughu frqglwlrq

Cy�
Cv�

@
W

+V . W ,2
\
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� 4 @ 3=

Vlqfh wkh vxusoxv vkduh lv d sxeolf jrrg wr wkh lqvlghuv/ wkh �uvw rughu frqglwlrqv rqo| ghwhuplqh

djjuhjdwh lqvlghu h{shqglwxuh1 Ixuwkhupruh/ wklv djjuhjdwh h�ruw lv vxerswlpdo/ vlqfh �uvw rughu

frqglwlrqv iru froohfwlyho| rswlpdo fkrlfhv zrxog kdyh \ lqvwhdg ri \@p21

Qh{w frqvlghu wkh rxwvlghuv1 Iru jhqhudolw|/ dvvxph wkdw iru dq| dprxqw ] dftxluhg e| wkh

rxwvlghuv dv d jurxs lq wkh wrs0ohyho �jkw djdlqvw wkh lqvlghuv/ hdfk lqglylgxdo rxwvlghu jhwv

�+q,]/ zlwk �+q, 5 +3> 4@q`/ ��+q, ? 3/ olp?<" �+q, @ 3/ dqg �+4, @ 41 Wkdw lv/ zh dvvxph dq

djjuhjdwh ghdgzhljkw orvv ri +4� �+q,q,] dprqj wkh rxwvlghuv1 Lw dsshduv qdwxudo wr dvvxph

wkdw wklv orvv lv }hur zkhq wkhuh lv rqo| d vlqjoh rxwvlghu1 Zh fdq qrz frqvlghu wkh fdvhv zkhuh

wkh rxwvlghuv �jkw dprqj wkhpvhoyhv lq h{dfwo| wkh vdph pdqqhu dv wkh lqvlghuv +lq zklfk fdvh

zh kdyh �+q, @ 4@q2, dqg zkhuh surfhhgv iurp wkh wrs0ohyho frq�lfw duh sdlg rxw dv zhoo0gh�qhg

glylghqgv +lq zklfk fdvh zh kdyh �+q, @ 4@q,/ dprqj rwkhuv1

Wkh xwlolw| ri rxwvlghu l iurp wkh ylhzsrlqw ri wkh wrs0ohyho �jkw lv wkhq

z� =@ �+q, +4� �,\ � w�=

Zh dvvxph wkh rxwvlghuv pdnh wkhlu h{shqglwxuh ghflvlrqv qrqfrrshudwlyho|1 Vxssrvh wkh lqvlg0

huv h{shqg qrwklqj lq wkh wrs0ohyho frq�lfw1 Wkhq dq| rxwvlghu fdq lqfuhdvh klv h{shfwhg sd|r�

e| h{shqglqj dq duelwudulo| vpdoo dprxqw1 Khqfh wkhuh lv qr htxloleulxp lq zklfk vrph sduw|

h{shqgv }hur1 Wkh uhohydqw frqglwlrq iru rxwvlghu l*v rswlpdo fkrlfh lv wkhuhiruh wkh �uvw0rughu

frqglwlrq
Cz�

Cw�
@

V

+V . W ,2
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Djdlq/ zh qrwh wkdw wkhvh �uvw0rughu frqglwlrqv rqo| ghwhuplqh djjuhjdwh uhqw0vhhnlqj h{shqgl0

wxuhv1 Khqfh wkhuh lv d frqwlqxxp ri htxloleuld/ doo lqyroylqj wkh vdph djjuhjdwh h{shqglwxuhv

iurp wkh uhvshfwlyh jurxsv1 Zh irfxv rq zlwklq0jurxs v|pphwulf htxloleuld1 Wkdw lv/ zh vkdoo

dvvxph doo lqvlghuv pdnh wkh vdph htxloleulxp h{shqglwxuh v/ dqg doo rxwvlghuv pdnh wkh vdph

htxloleulxp h{shqglwxuh w1 Wkh �uvw0rughu frqglwlrqv wkhq uhgxfh wr

pv

+pv. qw,2
�+q,\ � 4 @ 3

<



dqg
qw
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\
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Vroylqj wklv v|vwhp ri htxdwlrqv iru v dqg w/ zh kdyh wkdw

v @
4

p�+q,�2
\>

zkhuh � =@ +4@�+q,, .p2/ dqg

w @
p2

q�2
\=

Wkh htxloleulxp vkduh ri vxusoxv uhwdlqhg lq wkh �up lv wkhuhiruh

� @
4

4 . �+q,p2
=

Zh qrwh wkdw wkh vkduh uhwdlqhg lq wkh �up lv d vwulfwo| lqfuhdvlqj ixqfwlrq ri wkh qxpehu

ri rxwvlgh rzqhuv/ dqg wkdw � dssurdfkhv 4 dv wkh qxpehu ri rxwvlghuv dssurdfkhv lq�qlw|1

Lqwxlwlyho|/ vlqfh prqlwrulqj wkh lqvlghuv lv d sxeolf jrrg/ wrwdo uhvrxufhv h{shqghg e| wkh

rxwvlghuv lq wkh glvwulexwlrqdo frq�lfw zlwk wkh lqvlghuv ehfrph ohvv dv wkh qxpehu ri rxwvlghuv

lqfuhdvhv1

Lqvlghu l*v htxloleulxp h{ srvw xwlolw| xqghu rxwvlgh rzqhuvkls lv wkhq

4

p

4

�+q,�
\ � v� u+p>�\ , @ ��\>

zkhuh �� =@ +� �p,@�+q,p2�2 lv klv vxusoxv vkduh qhw ri uhqw0vhhnlqj h{shqglwxuhv zkhq erwk

wkh lqwhuqdo frq�lfw dqg wkh frq�lfw zlwk wkh rxwvlghuv duh wdnhq lqwr dffrxqw1

Uhfdoo wkdw wrwdo uhqw0vhhnlqj h{shqglwxuhv xqghu lqvlgh rzqhuvkls duh

UU @
p� 4

p
\=

Wkh wrwdo ghdgzhljkw orvv xqghu rxwvlgh rzqhuvkls/ wdnlqj lqwr dffrxqw wkh uhvrxufhv h{shqghg

e| wkh lqvlghuv lq �jkwlqj iru lqglylgxdo vkduhv ryhu zkdwhyhu lv ohiw lq wkh �up/ lv

U� =@ pv. qw.
p� 4

p
�\ . +4� �+q,q,+4� �,\ @

p+4 . �+q, .p2�+q,+4� q�+q,,,� 4

p�+q,�
\=

Iru p A 4 dqg q � 4 zh wkhq kdyh wkdw

U� ? UU dv �+q, A
p. 4

p2q
=
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Vlqfh wklv frqglwlrq dozd|v krogv iru q @ 4/ wrwdo uhqw0vhhnlqj frvwv fdq dozd|v eh pdgh orzhu

xqghu rxwvlgh rzqhuvkls wkdq xqghu lqvlgh rzqhuvkls1 Khqfh zh kdyh wkh iroorzlqj uhvxow1.

Sursrvlwlrq 4 Li rxwsxw lv lqghshqghqw ri �up0vshfl�f lqyhvwphqwv/ wrwdo uhqw0vhhnlqj h{shq0

glwxuhv xqghu rxwvlgh rzqhuvkls zlwk dq h{shqglwxuh0plqlpl}lqj qxpehu ri rxwvlghuv duh vwulfwo|

orzhu wkdq xqghu lqvlgh rzqhuvkls1

Zkloh rxwvlgh rzqhuvkls hqwdlov dgglwlrqdo uhqw0vhhnlqj h{shqglwxuhv ri pv. qw lqfxuuhg lq

wkh frq�lfw ehwzhhq wkh lqvlghuv dqg rxwvlgh rzqhuv/ dqg d ghdgzhljkw orvv ri +4 � q�+q,,\

dw wkh rxwvlghu vwdjh/ lw uhgxfhv wkh uhqw0vhhnlqj h{shqglwxuhv lqfxuuhg lq wkh lqwhuqdo frq�lfw

ehwzhhq wkh lqvlghuv e| pu+p>\ ,+4� �,1

Wzr pdlq h�hfwv duh dw zrun lq jhqhudwlqj wklv skhqrphqrq1

� Xqghu rxwvlgh rzqhuvkls zlwk wkh rswlpdo qxpehu ri rxwvlghuv/ sduw ri wkh vxusoxv lv

vkliwhg wr djhqwv zkr glvvlsdwh ohvv ri lw1

� Wkhuh lv d iuhh0ulghu sureohp dprqj wkh lqvlghuv lq wkh froohfwlyh frq�lfw zlwk wkh rxwvlghuv1

Lw lv zruwk frqvlghulqj vrph urexvwqhvv lvvxhv dw wklv srlqw1 Uhfdoo wkdw zh duh xowlpdwho|

lqwhuhvwhg lq wkh rswlpdo rzqhuvkls vwuxfwxuh iurp wkh srlqw ri ylhz ri wkh ruljlqdo lqvlghuv1

Dq| uhgxfwlrqv lq ryhudoo ghdgzhljkw orvvhv fdq eh lqwhuqdol}hg e| wkh lqvlghuv e| wkh vhoolqj ri

vkduhv h{ dqwh/ dv zh vkdoo glvfxvv ehorz1 Khqfh zh qhhg rqo| frqvlghu duudqjhphqwv wkdw duh

rswlpdo1 Iru wklv uhdvrq/ srwhqwldo lqwhuqdo frq�lfw dqg iuhh0ulglqj dprqj rxwvlghu jurxsv zlwk

pruh wkdq rqh phpehu gr qrw d�hfw rxu frqfoxvlrqv/ vlqfh zh nqrz wkdw wrwdo uhqw0vhhnlqj frvwv

duh dozd|v orzhu zlwk d vlqjoh rxwvlghu wkdq xqghu lqvlgh rzqhuvkls1

Wkh ehqh�fldo h�hfw ri rxwvlgh rzqhuvkls lv uhlqirufhg e| wkh idfw wkdw wkh lqvlghuv idfh

d iuhh0ulghu sureohp lq frqwulexwlqj wr wkh frqwhvw zlwk wkh rxwvlghuv/ lpso|lqj wkdw rqo| d
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uhodwlyho| vpdoo vkduh ri wkh vxusoxv lv uhwdlqhg zlwklq wkh �up1 Lw fdq eh vkrzq/ krzhyhu/

wkdw Sursrvlwlrq 4 frqwlqxhv wr krog li wkh �jkwlqj djdlqvw wkh rxwvlghuv lv ghohjdwhg wr d vlqjoh

lqvlghu dqg wkh frvw ri �jkwlqj lv vsolw htxdoo| ehwzhhq wkh lqvlghuv1

Wkh fhqwudo irufh ehklqg rxu uhvxow lv wkhuhiruh wkh vkliwlqj ri sduw ri wkh vxusoxv wr d sduw|

wkdw kdv d kljkhu ydoxdwlrq ri lw1 Dowkrxjk lw lv lqfrqyhqlhqw iru rxu sxusrvhv wr dgrsw d pruh

jhqhudo prgho ri frq�lfw/ vlqfh zh qhhg wr eh deoh wr frpsduh lqgluhfw xwlolwlhv lq rughu wr udqn

rzqhuvkls vwuxfwxuhv/ wklv h�hfw ri dv|pphwulf ydoxdwlrqv lv olnho| wr krog xqghu idluo| jhqhudo

frqglwlrqv1

Qrz qrwh wkdw

olp
?<"

U� @
p� 4

p
=

Dv wkh qxpehu ri rxwvlgh rzqhuv dssurdfkhv lq�qlw|/ wrwdo uhqw0vhhnlqj frvwv xqghu rxwvlgh

rzqhuvkls dssurdfk wrwdo uhqw0vhhnlqj frvwv xqghu lqvlgh rzqhuvkls/ dqg wkh vkduh ri vxusoxv

fdswxuhg e| wkh rxwvlghuv dssurdfkhv }hur1 Khqfh iurp d glvwulexwlrqdo frq�lfw shuvshfwlyh/ d

�up zlwk d odujh qxpehu ri rxwvlgh rzqhuv +h1j1/ d zlgho| khog vwrfn frusrudwlrq, lv olnh d forvho|

khog �up1

Lq wkh iroorzlqj zh vkdoo dvvxph wkdw zkdw wkh rxwvlghuv jhw rxw ri wkh �up lv sdlg rxw lq wkh

irup ri zhoo0gh�qhg lqglylgxdo glylghqgv/ l1h1/ wkdw zh kdyh �+q, @ 4@q1 Wklv vhhpv qdwxudo li iru

qr rwkhu uhdvrq wkdq wkdw lw lv d vwdqgdug zd| ri uhpxqhudwlqj rzqhuv lq uhdo0zruog frusrudwlrqv1

Wkhq/ gl�huhqwldwlqj U� zlwk uhvshfw wr q vkrzv wkdw wrwdo uhqw0vhhnlqj frvwv xqghu rxwvlgh

rzqhuvkls duh vwulfwo| lqfuhdvlqj lq wkh qxpehu ri rxwvlgh rzqhuv1 Lw iroorzv wkdw wrwdo uhqw0

vhhnlqj frvwv duh plqlpl}hg e| kdylqj d vlqjoh rxwvlgh rzqhu1 Dv zh glvfxvv lq wkh qh{w vhfwlrq/

wklv grhv qrw dxwrpdwlfdoo| lpso| wkdw wkh rswlpdo rzqhuvkls vwuxfwxuh lv dozd|v wr kdyh d vlqjoh

rxwvlghu1 Li pdqdjhuldo kxpdq fdslwdo lqyhvwphqwv duh lpsruwdqw/ d uhodwlyho| odujhu vkduh ri

vxusoxv pd| kdyh wr eh uhwdlqhg lq wkh �up lq rughu wr jlyh pdqdjhuv lqfhqwlyhv1 Rqh zd| ri

dffrpsolvklqj wklv lv e| lqfuhdvlqj wkh qxpehu ri rxwvlghuv/ vlqfh wklv h{dufhuedwhv wkh iuhh0ulghu

sureohp dprqj wkh rxwvlghuv1 Lq sduwlfxodu/ vlqfh zkhq wkh qxpehu ri rxwvlghuv lqfuhdvhv/ wkh

lqglylgxdo uhwxuq wr dq lqfuhdvh lq wkh rxwvlgh vkduh idoov/ zh kdyh wkdw

C��
Cq

@
4

p

q+p. 4, .p2+p� 4,

��
A 3=

Wkdw lv/ wkh vkduh ri rxwsxw xowlpdwho| frqvxphg e| dq lqglylgxdo pdqdjhu lv d vwulfwo| lqfuhdvlqj

ixqfwlrq ri wkh qxpehu ri rxwvlgh rzqhuv1 Khqfh lqvlgh rzqhuvkls ru rxwvlgh rzqhuvkls zlwk

pruh wkdq rqh rzqhu pd| eh rswlpdo lq vxfk d vhwwlqj1 Li zh kdyh � @ 3/ krzhyhu/ l1h1/

kxpdq fdslwdo lqyhvwphqwv sod| qr uroh/ wkhq fohduo| rxwvlgh rzqhuvkls +zlwk d vlqjoh rxwvlghu,
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lv h�flhqw1

Lqwxlwlyho|/ wkh ehqh�w iurp kdylqj rxwvlgh rzqhuv lv wkdw wkh| zlwkgudz sduw ri wkh vxusoxv

iurp wkh �up1 Vlqfh wklv phdqv wkhuh lv ohvv ohiw wr �jkw ryhu/ wklv uhgxfhv wkh dprxqw ri uhvrxufhv

zdvwhg lq wkh lqwhuqdo glvwulexwlrqdo frq�lfw ehwzhhq wkh lqvlghuv1 Kdylqj d vlqjoh rxwvlgh rzqhu

pd{lpl}hv wkh dprxqw zlwkgudzq dv lw ryhufrphv wkh iuhh0ulghu sureohp lq prqlwrulqj1

Li fdslwdo pdunhwv duh shuihfwo| frpshwlwlyh/ wkh lqvlghuv fdq h{wudfw wkh ixoo h�flhqf| jdlq

iurp vhoolqj wkh �up wr rxwvlghuv dv wkhq wkh rxwvlghuv fdq eh pdgh wr sd| h{dfwo| wkhlu +djjuh0

jdwh, qhw jdlq

+4� �,\ � qw @
p2 +� � 4,

�2
\=

Dv lw vhhpv uhdvrqdeoh wr dvvxph wkdw phpehuvkls lq wkh �up lv zhoo gh�qhg/ hdfk sduwqhu fdq

vhoo klv vkduh lqglylgxdoo| rq wkh fdslwdo pdunhw1 Wklv uxohv rxw dq| frq�lfw ryhu wkh surfhhgv

iurp wudqvihuv ri rzqhuvkls1 Dffruglqjo|/ li doo lqvlghuv kdyh dq htxdo vkduh lq wkh �up h{ dqwh/

lqvlghu l*v h{ dqwh xwlolw| +zklfk lqfoxghv wkh surfhhgv iurp wkh vdoh ri klv vkduh lq wkh �up, lv

#
�� .

4

p

p2 +� � 4,

�2

$
\ @

p� �p. q

p2�
\>

zklfk/ dv h{shfwhg/ lv vwulfwo| juhdwhu wkdq klv xwlolw| �U\ @ \@p2 xqghu lqvlgh rzqhuvkls1

e W?Ui?|��it uLh 6�h4�5TiU��U W?�it|4i?|t

Zh kdyh vhhq krz lqwurgxflqj rxwvlgh rzqhuv orzhuv uhqw0vhhnlqj frvwv lq wkh �up1 Wkh ehqh�w

iurp kdylqj rxwvlghuv lv wkdw wkh rxwvlghuv h{wudfw sduw ri wkh �up*v vxusoxv1 Vlqfh wkhuh lv

qrz ohvv ohiw wr �jkw ryhu zlwklq wkh �up/ wklv uhgxfhv wkh dprxqw ri uhvrxufhv zdvwhg lq wkh

glvwulexwlrqdo frq�lfw ehwzhhq wkh lqvlghuv1 Hyhq wkrxjk dgglwlrqdo uhvrxufhv duh zdvwhg dw wkh

qhz frq�lfw ohyho/ lq rxu prgho wkh ryhudoo h�hfw lv srvlwlyh1

Wkh qhw h�hfw lv qrw vr fohdu li wkh lqvlghuv kdyh wr eh surylghg zlwk lqfhqwlyhv wr pdnh �up0

vshfl�f lqyhvwphqwv dw dq lqwhulp vwdjh +l1h1/ ehiruh wkh glvwulexwlrqdo frq�lfwv wdnh sodfh exw

diwhu vkduhv kdyh ehhq vrog,1 Vlqfh pdqdjhuv uhfhlyh d vpdoohu vkduh ri wkh wrwdo vxusoxv zkhq

wkhuh duh rxwvlgh rzqhuv/ wkhlu lqfhqwlyhv wr pdnh �up0vshfl�f lqyhvwphqwv duh gxoohg1 Khqfh

lq fkrrvlqj dq rswlpdo rzqhuvkls vwuxfwxuh/ wkhuh lv d wudghr� ehwzhhq plqlpl}lqj uhqw0vhhnlqj

frvwv dqg surylglqj lqyhvwphqw lqfhqwlyhv1 Lq zkdw iroorzv/ zh wdnh d vwhs edfn dqg frqvlghu

wkh ghwhuplqdwlrq ri wkhvh lqfhqwlyhv1

Vxssrvh wkh lqvlghuv qrqfrrshudwlyho| fkrrvh wkhlu �up0vshfl�f lqyhvwphqw ohyhov h�1 Wkh
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remhfwlyh ixqfwlrq ri lqvlghu l lv

�

#
+4� �, �| . �

6[
�'�

h�

$
� f +h�, >

zkhuh � 5 i�U > ��j lv klv qhw vxusoxv vkduh dv ghwhuplqhg lq wkh vxevhtxhqw glvwulexwlrqdo

frq�lfw+v,/ dqg f lv dq lqfuhdvlqj/ vwulfwo| frqyh{ ixqfwlrq1

Wkhuh lv wkhq d xqltxh htxloleulxp lq zklfk doo lqvlghuv pdnh wkh vdph lqyhvwphqw h jlyhq

e|

�� @ f� +h, =

Vlqfh f� lv lqfuhdvlqj/ wkh qrqfrrshudwlyho| vhohfwhg lqyhvwphqw ohyhov duh vwulfwo| orzhu wkdq wkh

froohfwlyho| rswlpdo ohyho h
 jlyhq e|

� @ f�+h
,=

Wklv lv/ ri frxuvh/ dq lqvwdqfh ri wkh vwdqgdug krogxs sureohp glvfxvvhg e|/ h1j1/ Zlooldpvrq ^56/

57`/ Nohlq hw do1 ^44`/ dqg Jurvvpdq dqg Kduw ^9`1 Dqwlflsdwlqj wkdw wkh| pxvw vkduh sduw ri

wkh vxusoxv zlwk wkh rwkhu lqvlghuv +dqg srvvleo| dovr zlwk rxwvlghuv,/ wkh lqvlghuv xqghulqyhvw1

Lq wkh suhvhqw fdvh/ wklv sureohp lv h{dufhuedwhg vlqfh wkh vkdulqj wdnhv sodfh wkurxjk frvwo|

frq�lfw/ zklfk phdqv wkdw lqglylgxdo vkduhv gr qrw vxp xs wr 41

Vlqfh zh kdyh wkdw
Ch

C�
@

�

f��
A 3 iru � A 3

htxloleulxp lqyhvwphqwv duh vwulfwo| lqfuhdvlqj lq wkh vkduh uhwdlqhg e| hdfk pdqdjhu1 +Htxlole0

ulxp lqyhvwphqw iru � @ 3 lv qdwxudoo| 31,

Khqfh vlqfh zh kdyh �� ? �U iru dq| �qlwh qxpehu q ri rxwvlghuv/ wkh wrwdo vxusoxv xqghu

rxwvlgh rzqhuvkls lv vwulfwo| orzhu wkdq xqghu lqvlgh rzqhuvkls1 Zh kdyh douhdg| qrwhg wkdw ��

lv lqfuhdvlqj lq q1 Lq wkh olplw/ zh kdyh wkdw

olp
?<"

�� @ �U =

Wkxv zlwk uhvshfw erwk wr plwljdwlqj wkh frvwv ri glvwulexwlrqdo frq�lfw dqg wr surylglqj lqvlghuv

zlwk lqfhqwlyhv wr pdnh �up0vshfl�f lqyhvwphqwv/ d �up zlwk d yhu| odujh qxpehu ri rxwvlgh

rzqhuv lv olnh d �up zlwk qr rxwvlgh rzqhu dw doo1

Djdlq/ wkh frvw ri rxwvlgh rzqhuvkls lv wkdw lw gxoov wkh lqfhqwlyhv iru lqvlghuv wr pdnh �up0

vshfl�f lqyhvwphqwv/ wkxv ohdglqj wr d orzhu vxusoxv1 Wkh ehqh�w lv wkdw/ jlyhq zkdwhyhu vxusoxv

kdv ehhq surgxfhg/ wkh wrwdo dprxqw ri uhvrxufhv zdvwhg lq wkh frq�lfw+v, ryhu wkh vxusoxv lv

vwulfwo| ohvv wkdq xqghu lqvlgh rzqhuvkls1 Wudglqj r� wkh frvwv dqg ehqh�wv/ zh fdq ghwhuplqh

dq rswlpdo rzqhuvkls vwuxfwxuh1
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Zkhq ghflglqj zkhwkhu wr vhoo vkduhv wr rxwvlghuv ru qrw/ wkh pdqdjhuv frqvlghu wkh ydoxh

ri wkh �up/ l1h1/ wkh ydoxh ri rxwsxw plqxv pdqdjhuldo lqyhvwphqw dqg uhqw0vhhnlqj frvwv/ xqghu

wkh gl�huhqw srvvleoh duudqjhphqwv1 Xqghu lqvlgh rzqhuvkls/ wkh ydoxh ri wkh �up lv

YU =@

�
4�

p� 4

p

�
\ +h+�U,,�pf+h+�U,,=

Xqghu rxwvlgh rzqhuvkls zlwk q rxwvlghuv/ lw lv

Y� =@

�
4�

p� q.pq

p�

�
\ +h+��,,�pf+h+��,,=

Dvvxph zh kdyh � A 3 dqg/ dv d �uvw vwhs/ frqvlghu wkh sureohp ri vhohfwlqj wkh rswlpdo qxpehu

ri rxwvlghuv jlyhq rxwvlgh rzqhuvkls1 Vlqfh Y� lv qrw qhfhvvdulo| d frqfdyh ixqfwlrq ri q/ wkh

rswlpxp lv qrw uhdglo| fkdudfwhul}hg1

Lw lv hdvlo| vhhq/ krzhyhu/ wkdw wkh rswlpdo qxpehu ri rxwvlghuv pd| eh juhdwhu wkdq 41

Vxssrvh wkhuh zdv d vlqjoh rxwvlghu1 Dv zh kdyh douhdg| vhhq/ wklv fruuhvsrqgv wr plqlpdo

wrwdo uhqw0vhhnlqj frvwv1 Krzhyhu/ vlqfh wkh vkduh ri hdfk lqglylgxdo pdqdjhu xqghu rxwvlgh

rzqhuvkls lv vwulfwo| orzhu wkdq xqghu lqvlgh rzqhuvkls/ pdqdjhuv kdyh ohvv lqfhqwlyh wr lqyhvw

lq kxpdq fdslwdo wkdq xqghu lqvlgh rzqhuvkls/ dqg khqfh wkh ydoxh ri rxwsxw lv orzhu1 Dgglqj

pruh rxwvlghuv zloo l, lqfuhdvh hdfk pdqdjhu*v qhw vxusoxv vkduh ��/ ohdglqj wr pruh rxwsxw dv

pdqdjhuv* lqfhqwlyhv lpsuryh/ exw ll, lqfuhdvh wrwdo uhqw0vhhnlqj frvwv1 Wkh qhw h�hfw pd| eh

srvlwlyh1 Khqfh wkh rswlpdo qxpehu ri rxwvlghuv pd| eh juhdwhu wkdq rqh1

Wkh frpsohwh sureohp frqvlvwv ri frpsdulqj wkh qhw ydoxh ri wkh �up xqghu lqvlgh rzqhuvkls

zlwk wkdw xqghu rxwvlgh rzqhuvkls zlwk wkh rswlpdo qxpehu ri rxwvlghuv1 Lq wkh iroorzlqj/

zh suhvhqw d vshfl�f qxphulfdo h{dpsoh zlwk txdgudwlf frvw ixqfwlrq1 Wklv h{dpsoh kdv wkh

surshuw| wkdw wkhuh lv d wkuhvkrog ydoxh ri � vxfk wkdw iru doo ydoxhv ri � ehorz wkh wkuhvkrog/

rxwvlgh rzqhuvkls lv rswlpdo/ dqg iru doo ydoxhv deryh wkh wkuhvkrog/ lqvlgh rzqhuvkls lv rswlpdo1

Wklv uh�hfwv wkh edvlf lqwxlwlrq wkdw rxwvlgh rzqhuvkls pd| qrw eh ghvludeoh li �up0vshfl�f

lqyhvwphqwv duh lpsruwdqw1

Vxssrvh zh kdyh f +h�, @ h2� @5/ p @ 5 dqg | @ =3581 Wr hydoxdwh zkhwkhu lqvlgh rzqhuvkls

ru rxwvlgh rzqhuvkls lv rswlpdo/ zh frqvlghu wkh gl�huhqfh lq qhw �up ydoxhv Y� � YU 1 Wkh qhw

�up ydoxh xqghu lqvlgh rzqhuvkls lv

YU @
4� �

;3
. �h+�U,� +h+�U,,

2>

dqg wkh qhw �up ydoxh xqghu rxwvlgh rzqhuvkls lv

Y� @

�
4� �

;3
. �h+��,

�
q. 9

q. 7
� +h +��,,

2 =
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Iljxuh 4= � @ =41

Jlyhq wkh frvw ixqfwlrq f +h, @ h2@5/ htxloleulxp h�ruw lv ghwhuplqhg e| wkh �uvw0rughu frqglwlrq

�� @ h=

Khqfh zh rewdlq

Y� � YU @
4� �

73+7 . q,
� �2

q� . 5<q2 . 477q. 4<5

7 +7 . q,e
=

Iljxuhv 4~7 vkrz wkh judsk ri Y��YU iru gl�huhqw ydoxhv ri �1 Dv h{shfwhg/ lq doo wkh h{dpsohv

wkh gl�huhqfh Y� � YU frqyhujhv wr }hur dv q dssurdfkhv lq�qlw|1

Lq Iljxuh 4/ zkhuh zh kdyh � @ =4/ wkh gl�huhqfh Y� � YU lv srvlwlyh dqg vwulfwo| ghfuhdvlqj

iru doo q � 4/ lpso|lqj wkdw rxwvlgh rzqhuvkls zlwk d vlqjoh rzqhu lv wkh rswlpdo rzqhuvkls

vwuxfwxuh1

Lqfuhdvlqj � wr =49/ dv lq Iljxuh 5/ zh �qg wkdw rxwvlgh rzqhuvkls lv vwloo wkh grplqdqw

rzqhuvkls vwuxfwxuh/ exw wkh rswlpdo qxpehu ri rxwvlgh rzqhuv lv vwulfwo| juhdwhu wkdq 41 Dw

� @ =49 wkh rswlpdo qxpehu ri rxwvlgh rzqhuv lv q � 91 Lqwxlwlyho|/ dv �up0vshfl�f lqyhvwphqwv

ehfrph pruh lpsruwdqw/ hqodujlqj wkh qxpehu ri rxwvlgh rzqhuv/ wkhuhe| uhgxflqj wkh vkduh ri

wkh vxusoxv wkdw lv zlwkgudzq iurp wkh �up/ lv ghvludeoh1

Lq Iljxuh 6/ zkhuh zh kdyh ixuwkhu lqfuhdvhg � wr =5/ wkhuh lv d wkuhvkrog q A 4 vxfk wkdw

wkh gl�huhqfh Y� � YU lv srvlwlyh iru doo q � q dqg qhjdwlyh iru doo q ? q1 Khqfh wkh rswlpdo

qxpehu ri rxwvlgh rzqhuv lv djdlq vwulfwo| juhdwhu wkdq 41

Dw � @ =6/ dv lq Iljxuh 7/ lqvlgh rzqhuvkls grplqdwhv rxwvlgh rzqhuvkls iru doo q � 41 Khuh/

�up0vshfl�f lqyhvwphqwv duh vr lpsruwdqw wkdw phuho| hqodujlqj wkh qxpehu ri rxwvlgh rzqhuv
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Wdeoh 4= Dssur{lpdwh rswlpdo qxpehuv ri rxwvlgh rzqhuv1

lv qrw hqrxjk wr surylgh wkh lqvlghuv zlwk vx�flhqw lqfhqwlyhv wr lqyhvw1 Wkh rswlpdo rzqhuvkls

duudqjhphqw lv wkhuhiruh wr kdyh qr rxwvlgh rzqhu dw doo1

Wdeoh 4 vkrzv wkh rswlpdo qxpehuv ri rxwvlgh rzqhuv ri wkh �up/ urxqghg wr lqwhjhuv/ iru

d ydulhw| ri ydoxhv ri p dqg �1 Wkdw lqvlgh rzqhuvkls lv qhyhu rswlpdo iru p A 5 xqghu wkhvh

frqglwlrqv lv dq duwlidfw ri rxu fkrvhq frvw ixqfwlrq1 Lq jhqhudo/ wkhuh zloo eh vrph wkuhvkrog

qxpehu ri lqvlghuv vxfk wkdw li wkhuh duh pruh/ rxwvlgh rzqhuvkls lv dozd|v rswlpdo1

Iurp d g|qdplf shuvshfwlyh/ rxu h{dpsohv vxjjhvw zk| �upv pd| ryhu wlph jr iurp ehlqj

sduwqhuvklsv wr ehlqj frusrudwlrqv/ d qrw xqfrpprq skhqrphqrq1 Ilup0vshfl�f lqyhvwphqwv e|

irxqghuv pd| kdyh dq hvshfldoo| lpsruwdqw uroh wr sod| dw wkh rxwvhw ri d surmhfw1 Khqfh lw pd|

eh h�flhqw wr surylgh wkh phpehuv ri wkh �up zlwk uhodwlyho| srzhuixo lqfhqwlyhv1 Odwhu rq/

4;



vxfk lqyhvwphqw rssruwxqlwlhv pd| ehfrph h{kdxvwhg1 Dw wklv srlqw/ wkh remhfwlyh ri plqlpl}lqj

uhqw0vhhnlqj frvwv wkurxjk rxwvlgh rzqhuvkls pd| ehfrph grplqdqw1

D A�i A�iLh) Lu |�i 6�h4

Zk| duh vrph �upv rzqhg e| lqvlghuv +h1j1/ sduwqhuv, dqg rwkhuv e| rxwvlghuv qrw lqyroyhg lq

wkh �up*v exvlqhvvB Wkh uhfhlyhg olwhudwxuh rq wklv ixqgdphqwdo txhvwlrq irfxvhv pdlqo| rq wkh

sureohp ri surylglqj wkh sduwlflsdqwv lq d �up zlwk wkh uljkw lqfhqwlyhv iru surgxfwlyh dfwlylwlhv1

Dofkldq dqg Ghpvhw} ^4` dujxh wkdw lq sduwqhuvklsv/ iuhh0ulghu sureohpv ohdg wr dq xqghu0

vxsso| ri surgxfwlyh lqsxwv1 Lq ylhz ri wklv sureohp/ lw pd| eh rswlpdo wr eulqj lq d wklug sduw|

wr prqlwru wkh dfwlylwlhv ri wkh lqvlghuv1 Wr surylgh wklv rxwvlghu zlwk wkh fruuhfw lqfhqwlyhv/ kh

vkrxog eh hqwlwohg wr wkh �up*v uhvlgxdo lqfrph/ zklfk pdnhv klp h�hfwlyho| wkh �up*v rzqhu1

Dowhuqdwlyho|/ wkh lqvlghuv frxog zulwh dq lqfhqwlyh frqwudfw/ zklfk/ li ghvljqhg dssursuldwho|/

lqgxfhv hdfk djhqw wr vxsso| wkh h�flhqw dprxqw ri h�ruw1 Vxfk dq lqfhqwlyh frqwudfw/ krz0

hyhu/ uhtxluhv erqxvhv dqg shqdowlhv wkdw rffdvlrqdoo| ghyldwh iurp wkh surgxfhg vxusoxv1 Dv d

vroxwlrq/ Kropvwu�rp ^<` vxjjhvwv wkdw wkh �up kluh dq rxwvlghu zkrvh rqo| uroh lv wr euhdn wkh

exgjhw0edodqflqj frqvwudlqw1 Dv zlwk Dofkldq dqg Ghpvhw}/ rxwvlgh rzqhuvkls lq wklv wkhru|

hqwdlov rqo| ehqh�wv/ qr frvwv1

Pruh uhfhqwo|/ Jurvvpdq dqg Kduw ^9` dqg Kduw dqg Prruh ^:` hpskdvl}h wkh frvwv dqg

ehqh�wv ri rzqhuvkls ri lqglvshqvdeoh sk|vlfdo dvvhwv lq surylglqj lqfhqwlyhv iru rqh sduw| zkloh

glplqlvklqj wkh lqfhqwlyhv iru dqrwkhu sduw|1 Wkhuh lv qr phdqlqjixo glvwlqfwlrq ehwzhhq lqvlgh

dqg rxwvlgh rzqhuvkls lq whupv ri wklv wkhru|/ krzhyhu1

Lq frqwudvw/ wkh suhvhqw sdshu dgguhvvhv wkh txhvwlrq ri lqvlgh yhuvxv rxwvlgh rzqhuvkls lq

d vhwwlqj zkhuh frqwudfwxdo lqfrpsohwhqhvv lq �upv ohdgv wr frvwo| glvwulexwlrqdo frq�lfwv ryhu

wkh surgxfhg vxusoxv1 Zh vkrz wkdw rxwvlgh rzqhuvkls pd| dpholrudwh wkh frvw ri vxfk frq�lfw

hyhq wkrxjk lw dggv d vhfrqg frq�lfw zkhuh wkh rxwvlghuv �jkw djdlqvw wkh lqvlghuv1 Lq wklv

frq�lfw/ wkh lqvlghuv lqyhvw frvwo| uhvrxufhv lq/ iru h{dpsoh/ wkh pdqlsxodwlrq ri dffrxqwlqj

gdwd/ fodlplqj wkdw wkh vxusoxv lv orz/ zkhuhdv wkh rxwvlghuv dv wkh ohjdo fodlpdqwv wr wkh �up*v

vxusoxv lqyhvw uhvrxufhv lq surylqj wkh frqwudu|1 Lq htxloleulxp/ wkh rxwvlghuv dozd|v pdqdjh wr

h{wudfw dw ohdvw sduw ri wkh vxusoxv/ lpso|lqj wkdw ohvv uhvrxufhv duh zdvwhg lq wkh vxevhtxhqw

glvwulexwlrqdo frq�lfw ehwzhhq wkh lqvlghuv1 Khqfh wkh rzqhuv ri d �up pd| sod| d uroh vlplodu wr

Kreehv*v Ohyldwkdq lq suhvhqwlqj wkh lqvlghuv zlwk dq rxwvlgh wkuhdw ru frpprq hqhp| vx�flhqw

wr ohvvhq wkhlu lqwhuqdo vtxdeeolqjv1
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Lq rxu dqdo|vlv/ rxwvlgh rzqhuvkls sod|v d uroh pxfk olnh wkdw ri ghew lq wkh olwhudwxuh rq iuhh

fdvk �rz +h1j1/ Mhqvhq ^43`,1 Wkhuh/ ghew lv xvhg wr irufh pdqdjhuv wr sd| rxw ixqgv/ wkhuhe|

uhgxflqj wkh dprxqw ri ixqgv lqyhvwhg lq qhjdwlyh qhw suhvhqw ydoxh surmhfwv1 Lq rxu prgho/

lw pdnhv qr gl�huhqfh zkhwkhu wkh lqvlghuv wdnh rq ghew ru vhoo wkh �up wr rxwvlghuv1 Dv wkh

lqvlghuv duh jhqhudoo| uhoxfwdqw wr sd| rxw ixqgv/ wkh| zloo ghidxow rq uhsd|lqj wkh ghew/ lpso|lqj

wkdw wkh ghewkroghuv h�hfwlyho| ehfrph wkh �up*v qhz rxwvlgh rzqhuv1 Lq wkh vdph idvklrq dv

wkh rxwvlgh rzqhuv lq rxu prgho/ wkh iruphu ghewkroghuv pxvw wkhq hqjdjh lq d frqwhvw zlwk wkh

lqvlghuv ryhu wkh glvwulexwlrq ri wkh vxusoxv1

+iuihi?Uit

^4` Duphq D Dofkldq dqg Kdurog Ghpvhw}1 Surgxfwlrq/ lqirupdwlrq frvwv/ dqg hfrqrplf ru0

jdql}dwlrq1 Dphulfdq Hfrqrplf Uhylhz/ 95=:::~:<8/ 4<:51

^5` U F L*Dqvrq Edqnv1 Olqgoh| ) Edqnv rq Sduwqhuvkls1 Vzhhw ) Pd{zhoo/ Orqgrq/ 4<<81

^6` Plfkdho U Ed|h/ Gdq Nryhqrfn/ dqg Fdvshu J gh Yulhv1 Uljjlqj wkh oree|lqj surfhvv= Dq

dssolfdwlrq ri wkh doo0sd| dxfwlrq1 Dphulfdq Hfrqrplf Uhylhz/ ;6=5;<~5<7/ 4<<61

^7` Dylqdvk Gl{lw1 Vwudwhjlf ehkdylru lq frqwhvwv1 Dphulfdq Hfrqrplf Uhylhz/ ::=;<4~;<;/

4<;:1

^8` Ulfkdug O Ixoohuwrq dqg U Suhvwrq PfDihh1 Dxfwlrqlqj hqwu| lqwr wrxuqdphqwv1 Mrxuqdo

ri Srolwlfdo Hfrqrp|/ 43:=8:6~938/ 4<<<1

^9` Vdqirug Jurvvpdq dqg Rolyhu Kduw1 Wkh frvwv dqg ehqh�wv ri rzqhuvkls= D wkhru| ri

yhuwlfdo dqg odwhudo lqwhjudwlrq1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ <7=9<4~:4</ 4<;91

^:` Rolyhu Kduw dqg Mrkq Prruh1 Surshuw| uljkwv dqg wkh qdwxuh ri wkh �up1 Mrxuqdo ri Srolwlfdo

Hfrqrp|/ <;=444<~448;/ 4<<31

^;` Rolyhu Kduw dqg Mrkq Prruh1 Frrshudwlyhv yv rxwvlgh rzqhuvkls1 QEHU Zrunlqj Sdshu

9754/ 4<<;1

^<` Ehqjw Kropvwu�rp1 Prudo kd}dug lq whdpv1 Ehoo Mrxuqdo ri Hfrqrplfv/ 46=657~673/ 4<;51

^43` Plfkdho F Mhqvhq1 Djhqf| frvwv ri iuhh fdvk �rz/ frusrudwh �qdqfh/ dqg wdnhryhuv1 Dphu0

lfdq Hfrqrplf Uhylhz/ :9=656~65</ 4<;91
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^44` Ehqmdplq Nohlq/ Urehuw J Fudzirug/ dqg Duphq D Dofkldq1 Yhuwlfdo lqwhjudwlrq/ dssur0

suldeoh uhqwv/ dqg wkh frpshwlwlyh frqwudfwlqj surfhvv1 Mrxuqdo ri Odz dqg Hfrqrplfv/

54=5<:~659/ 4<:;1

^45` Plfkdho Nuhphu1 Zrunhu frrshudwlyhv dv hfrqrplf ghprfudflhv1 Zrunlqj sdshu/ PLW/

4<<;1

^46` Sdxo U Plojurp1 Hpsor|phqw frqwudfwv/ lq�xhqfh dfwlylwlhv/ dqg h�flhqw rujdql}dwlrq

ghvljq1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ <9=75~93/ 4<;;1

^47` Vkpxho Qlw}dq1 Prghoolqj uhqw0vhhnlqj frqwhvwv1 Hxurshdq Mrxuqdo ri Srolwlfdo Hfrqrp|/

43=74~93/ 4<<71

^48` Udjkxudp J Udmdq dqg Oxljl ]lqjdohv1 Wkh w|udqq| ri lqhtxdolw|1 Mrxuqdo ri Sxeolf

Hfrqrplfv/ :9=854~88;/ 53331

^49` Dqguhl Vkohlihu dqg Urehuw Z Ylvkq|1 D vxuyh| ri frusrudwh jryhuqdqfh1 Mrxuqdo ri

Ilqdqfh/ OLL=:6:~:;6/ 4<<:1

^4:` Vwhujlrv Vndshugdv1 Frrshudwlrq/ frq�lfw/ dqg srzhu lq wkh devhqfh ri surshuw| uljkwv1

Dphulfdq Hfrqrplf Uhylhz/ ;5=:53~:6</ 4<<51

^4;` Vwhujlrv Vndshugdv1 Frqwhvw vxffhvv ixqfwlrqv1 Hfrqrplf Wkhru|/ :=5;6~5<3/ 4<<91

^4<` Jrugrq Wxoorfn1 Wkh zhoiduh frvwv ri wdul�v/ prqrsrolhv/ dqg wkhiw1 Zhvwhuq Hfrqrplf

Mrxuqdo/ 8=557~565/ 4<9:1

^53` Jrugrq Wxoorfn1 Rq wkh h�flhqw rujdql}dwlrq ri wuldov1 N|norv/ 5;=:78~:95/ 4<:81

^54` Jrugrq Wxoorfn1 H�flhqw uhqw vhhnlqj1 Lq Mdphv P Exfkdqdq/ Urehuw G Wroolvrq/ dqg

Jrugrq Wxoorfn/ hglwruv/ Wrzdug d Wkhru| ri wkh Uhqw0Vhhnlqj Vrflhw|/ sdjhv 59<~5;51

Wh{dv D)P Xqlyhuvlw| Suhvv/ Froohjh Vwdwlrq/ Wh{dv/ 4<;31

^55` Nduo Z�duqhu|g1 Glvwulexwlrqdo frq�lfw dqg mxulvglfwlrqdo rujdql}dwlrq1 Mrxuqdo ri Sxeolf

Hfrqrplfv/ 9<=768~783/ 4<<;1

^56` Rolyhu H Zlooldpvrq1 Pdunhwv dqg Klhudufklhv= Dqdo|vlv dqg Dqwlwuxvw Lpsolfdwlrqv1 Wkh

Iuhh Suhvv/ Qhz \run/ 4<:81

^57` Rolyhu H Zlooldpvrq1 Wkh Hfrqrplf Lqvwlwxwlrqv ri Fdslwdolvp1 Iuhh Suhvv/ Qhz \run/

4<;81

54


