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Yrmlvody Pdnvlprylf

Iluvw gudiw= Mxo| 4<<8

Uhylvhg= Mdqxdu| 4<<;

Mrxuqdo ri Hfrqrplf Olwhudwxuh frghv= J63/ J66/ O47/ O551

Nh| Zrugv= Wudgh Fuhglw/ Dgyhuvh Vhohfwlrq/ Froodwhudo/ Xqlirup Frpphufldo Frgh1

Uhvshfwlyh d�oldwlrqv duh Idfxow| ri Frpphufh/ Xqlyhuvlw| ri Eulwlvk Froxpeld/ Ydqfrxyhu/

E1F1/ Fdqdgd Y9W 4]5> dqg Froohjh ri Exvlqhvv dqg Pdqdjhphqw/ Xqlyhuvlw| ri Pdu|odqg/

Froohjh Sdun/ PG 53:75/ XVD1Zh zrxog olnh wr wkdqn Vxjdwr Ekdwwdfkdu||d/ Nrvh Mrkq/ Uhqh

Vwxo}/ dqg dq dqrq|prxv uhihuhh iru khosixo vxjjhvwlrqv1 Wkdqnv dovr wr vhplqdu sduwlflsdqwv

dw wkh Krqj Nrqj Xqlyhuvlw| ri Vflhqfh dqg Whfkqrorj|/ Xqlyhuvlw| ri Eulwlvk Froxpeld/ dqg

wkh Dphulfdq Ilqdqfh Dvvrfldwlrq1 Wklv uhvhdufk zdv vxssruwhg e| d judqw iurp wkh VVKUF

ri Fdqdgd1
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Zh vkrz krz wudgh fuhglw xvh ghshqgv rq wkh ydoxh ri froodwhudo lq d uhsrvvhvvlrq/

dv zhoo dv wkh h{whqw wr zklfk �upv idfh dgyhuvh vhohfwlrq sureohpv zkhq ghdolqj

zlwk dq rxwvlgh lqyhvwru1 Li d ex|hu ghidxowv/ wkhq wkh vhoohu lv lq d ehwwhu srvlwlrq

wkdq lv wkh lqyhvwru wr uhfodlp ydoxh iurp wkh uhsrvvhvvhg jrrg1 R�vhwwlqj wklv lv d

frqfhuq rq wkh sduw ri wkh lqyhvwru derxw wkh suxghqfh ri wkh vhoohu*v wudgh fuhglw

srolf|1 Lq htxloleulxp vhoohuv h{whqg ixoo wudgh fuhglw wr wkhlu ohvv fuhglwzruwk|

ex|huv dqg sduwldo wudgh fuhglw wr wkhlu pruh fuhglwzruwk| ex|huv1 Wkh dprxqw ri

fuhglw h{whqghg wr d pruh fuhglwzruwk| ex|hu/ lv dq lqfuhdvlqj ixqfwlrq ri vhoohu

fuhglwzruwklqhvv1 Wudgh fuhglw dovr lqgxfhv d vslooryhu iurp dgyhuvh vhohfwlrq lq

wkh �qdqflqj/ wr wkh sulflqj dqg vdohv ri jrrgv1 Wkh uhvxowv lqfoxgh wkh iroorzlqj1

Iluvw/ wkh wkhru| h{sodlqv zk| wudgh fuhglw lv vkruw whup fuhglw1 Vhfrqg/ wkh wkhru|

dffrxqwv iru �upv vlpxowdqhrxvo| wdnlqj dqg h{whqglqj fuhglw wr rwkhu �upv zlwk

vlplodu ohyhov ri fuhglwzruwklqhvv1 Wklug/ wkh frqyhqwlrqdo dgylfh wkdw �upv vkrxog

_froohfw hduo| dqg sd| odwh/% lv vkrzq wr eh txhvwlrqdeoh jhqhudo dgylfh1 Irxuwk/

wkh wkhru| h{sodlqv zk| �upv zkrvh survshfwv vwduw wr ghwhulrudwh/ riwhq uhvsrqg

e| lqfuhdvlqj wkh h{whqw wr zklfk wkh| r�hu wudgh fuhglw wr wkhlu ex|huv1
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Zkhq rqh �up vhoov d surgxfw wr dqrwkhu/ wkh ex|lqj �up grhv qrw uhdol}h wkh uhyhqxhv

dwwulexwdeoh wr wkh sxufkdvh lpphgldwho|1 Li wkh ex|hu lv d uhwdlohu/ wklv pd| uh�hfw wkh wlph

wkh jrrg vlwv rq d vkhoi sulru wr d �qdo vdoh wr d fxvwrphu1 Li wkh ex|hu lv d pdqxidfwxuhu/

wklv pd| uh�hfw wkh wlph wkh jrrg vlwv lq lqyhqwru|/ wkh wlph wkh jrrg lv ehlqj sk|vlfdoo|

uhsurfhvvhg/ dqg wkh wlph lw wdnhv wr gholyhu wkh jrrg1 Wr �oo wkh jds lq wlplqj/ uhtxluhv

�qdqflqj1 Lqyhvwruv frxog ixqg wkdw jds e| wkh surylvlrq ri fuhglw wr wkh ex|hu/ lq zklfk fdvh

wkh jrrg lv vrog iru fdvk1 Dowhuqdwlyho| lqyhvwruv frxog ixqg wkdw jds e| wkh surylvlrq ri ixqgv

wr wkh vhoohu/ zkr lq wxuq h{whqgv wudgh fuhglw wr wkh ex|hu1

Wkh fhqwudo txhvwlrq lq wklv sdshu lv/ xqghu zkdw flufxpvwdqfhv zloo rqh dssurdfk ru wkh

rwkhu grplqdwhB Zh vkrz krz wkh uhsrvvhvvlrq uljkwv wr froodwhudo dqg dgyhuvh vhohfwlrq/ fdq

dffrxqw iru pxfk ri zkdw zh nqrz derxw wkh sdwwhuqv ri wudgh fuhglw xvh1�

Wkh lpsruwdqfh ri uhsrvvhvvlrq dulvhv iurp wkh ghod| idfwru/ dqg ulvnv wkdw dulvh gxulqj wkh

ghod|1 Ehfdxvh ri wkhvh ulvnv/ wkh ex|hu pd| fkrrvh wr ghidxow rq wkh �qdqflqj1 Lq d ghidxow

wkh fuhglwru zloo eh ohjdoo| deoh wr uhsrvvhvv wkh jrrg1 D uhsrvvhvvhg jrrg zloo eh zruwk pruh

lq wkh kdqgv ri wkh ruljlqdo vhoohu wkdq lq wkh kdqgv ri dq lqyhvwru1 Wkh ruljlqdo vhoohu lv lq

wkh exvlqhvv ri vhoolqj vxfk jrrgv/ wkh lqyhvwru lv qrw1 Wklv idfw whqgv wr vxssruw wkh xvh ri

wudgh fuhglw1 Krzhyhu/ lq rughu iru wkh vhoohu wr eh deoh wr r�hu wudgh fuhglw/ wkh vhoohu qhhgv

�qdqflqj1 Wklv udlvhv d sureohp1 Wkh lqyhvwru grhv qrw gluhfwo| revhuyh wkh fuhglwzruwklqhvv

ri wkh uhflslhqwv ri wkh vhoohu*v wudgh fuhglw1 Vwhsv pxvw eh wdnhq wr hqvxuh wkdw wkh vhoohu

iroorzv dq dssursuldwh wudgh fuhglw srolf|1 Zh uhihu wr wklv dv wkh uhohqglqj sureohp1

Dv d uhvxow ri wkh uhohqglqj sureohp wkhuh lv d wudgh0r�/ dqg vr wkh surylvlrq ri wudgh fuhglw

ghshqgv rq wkh fuhglwzruwklqhvv ri wkh vhoohu1 Zkhq frqvlghulqj vdohv wkdw duh h{shfwhg wr eh

sur�wdeoh/ wkh vhoohu h{whqgv ixoo wudgh fuhglw wr wkh ohvv fuhglwzruwk| ex|hu1 Wkh vhoohu zloo

h{whqg sduwldo wudgh fuhglw wr d pruh fuhglwzruwk| ex|hu1 Wkh pruh fuhglwzruwk| wkh vhoohu/
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wkh juhdwhu wkh sursruwlrq ri wudgh fuhglw wkdw zloo eh surylghg wr d pruh fuhglwzruwk| ex|hu1

Wkh ex|hu rewdlqv wkh edodqfh ri wkh uhtxluhg ixqgv gluhfwo| iurp wkh lqyhvwru1 Wkh uhdvrq

wkdw wkh ohvv fuhglwzruwk| ex|hu uhfhlyhv pruh wudgh fuhglw lv wkdw vxfk d �up lv pruh olnho|

wr ghidxow1 Lw lv lq d ghidxow wkdw wkh dgydqwdjh ri wkh vhoohu ryhu wkh lqyhvwru lq kdqgolqj

uhsrvvhvvhg jrrgv/ lv wkh prvw fulwlfdo1

Wkh lpsruwdqfh ri dgyhuvh vhohfwlrq dulvhv iurp wkh idfw wkdw wudgh fuhglw lv qrw vhsdudeoh

iurp rwkhu dvshfwv ri frpsdq| �qdqfh1 Wkh whupv rq zklfk �upv fdq udlvh ixqgv iurp wkh

lqyhvwruv pdnh wkh xvh ri wudgh fuhglw orrn pruh ru ohvv sur�wdeoh1 Li r�hulqj wudgh fuhglw orrnv

wrr h{shqvlyh wr d vhoohu/ kh pd| orzhu wkh sulfh fkdujhg rq d fdvk vdoh/ lq dq h�ruw wr pdlqwdlq

wkh ohyho ri vdohv1 H{dfwo| krz wklv zrunv ghshqgv rq zk| lw lv wkdw rxwvlgh �qdqflqj lv wrr

h{shqvlyh1 Iroorzlqj P|huv dqg Pdmoxi +4<;7,/ zh dvvxph wkdw frusrudwh lqvlghuv duh ehwwhu

deoh wr dvvhvv wkh ydoxh ri wkh dvvhwv lq sodfh wkdq fdq wkh rxwvlghuv/ hyhq zkhq wkh lqyhvwru

ghdov gluhfwo| zlwk wkh ex|hu1 Wklv fuhdwhv dq dgyhuvh vhohfwlrq lvvxh/ dqg vr frqglwlrqv wkh

whupv rq zklfk �upv fdq udlvh ixqglqj1

Zh prgho d vlwxdwlrq lq zklfk wkhuh lv vrph ghjuhh ri dgyhuvh vhohfwlrq rq erwk vlghv ri

wkh pdunhw1 Lq wkh surgxfwlrq ri orz frvw jrrgv2/ wkh vhoohu r�huv wr vhoo hlwkhu/ iru fdvk ru rq

wudgh fuhglw1 Dq ryhuydoxhg ex|hu sd|v fdvk dqg dq xqghuydoxhg ex|hu wdnhv wkh wudgh fuhglw1

Krzhyhu iru prghudwh frvw jrrgv/ dq xqghuydoxhg vhoohu zloo qrw r�hu wudgh fuhglw> fkrrvlqj

lqvwhdg wr fxw wkh fdvk sulfh kh zrxog rwkhuzlvh fkdujh/ lq rughu wr dwwudfw dq xqghuydoxhg

ex|hu1 Wkh ryhuydoxhg vhoohu lv zloolqj wr vhoo hlwkhu iru fdvk ru iru fuhglw1 Dq ryhuydoxhg ex|hu

sd|v fdvk dqg dq xqghuydoxhg ex|hu wdnhv wkh wudgh fuhglw1 Li wkh surgxfwlrq frvw lv vx�flhqwo|

kljk/ wkhq dq xqghuydoxhg vhoohu rqo| srvwv d fdvk sulfh/ exw dq xqghuydoxhg ex|hu lv xqzloolqj

wr sd| fdvk1 Wkh| idlo wr uhdfk d pxwxdoo| ehqh�fldo ghdo1 Dq ryhuydoxhg vhoohu lv zloolqj wr

vhoo hlwkhu iru fdvk ru wr r�hu wudgh fuhglw1

Wkhuh duh irxu dvshfwv ri wkh dqdo|vlv wr eh vwuhvvhg1 Iluvw/ lw lv riwhq fodlphg wkdw �upv

pdwfk wkh pdwxulwlhv ri wkhlu dvvhwv dqg oldelolwlhv +vhh Gldprqg +4<<4, iru d wkhru|,1 Wklv

frxog surylgh d gl�huhqw edvlv iru wkh idfw wkdw wudgh fuhglw lv vkruw whup fuhglw/ wkdq zh

surylgh1 Krzhyhu wkh lpsruwdqfh ri froodwhudo grhv d ehwwhu mre ri h{sodlqlqj dw ohdvw vrph

revhuydwlrqv1 Iru lqvwdqfh/ wkh froodwhudo dssurdfk khosv h{sodlq zk| hpslulfdoo| wkhuh lv qr
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uhodwlrq ehwzhhq fdvk kroglqjv +vkruw whup dvvhw,/ dqg dffrxqwv sd|deoh +vkruw whup oldelolw|,1

Vhfrqg/ h{lvwlqj wkhru| grhv qrw hdvlo| dffrxqw iru �upv zlwk vlplodu fuhglwzruwklqhvv erwk

r�hulqj fuhglw wr/ dqg wdnlqj fuhglw iurp hdfk rwkhu1 Xqghu wkh dssurdfk wdnhq lq wklv sdshu/

vxfk ehkdylru lv wr eh h{shfwhg1 Eh|rqg wkdw/ zh �qg wkdw yhu| fuhglwzruwk| �upv h{whqg

pruh wudgh fuhglw dqg wdnh ohvv wudgh fuhglw/ wkdq gr dyhudjh �upv1

Wklug/ pdq| sudfwlwlrqhuv dqg wh{werrnv uhfrpphqg wkdw �upv vkrxog froohfw wkhlu uhfhly0

deohv udslgo|/ dqg vwuhwfk wkhlu sd|deohv1� Lq vxssruw ri wklv uhfrpphqgdwlrq/ lw lv frpprqo|

srlqwhg rxw wkdw �upv ehkdylqj lq wklv pdqqhu vhhp wr rxwshuirup dssduhqwo| vlplodu �upv

grlqj wkh uhyhuvh1 Ru hovh lw lv srlqwhg rxw/ wkdw �upv pdnh wkh uhfrpphqghg fkdqjh dw

wkh vdph wlph dv wkhlu sur�wv lpsuryh1 Wkh dvvxpswlrq lv wkdw fdxvdolw| lv iurp wkh fuhglw

srolf| wr sur�wdelolw|1 Lq rxu wkhru| xqghuydoxhg �upv zloo frpprqo| h{whqg ohvv wkdq dq

dyhudjh dprxqw ri wudgh fuhglw/ wdnh pruh wkdq dq dyhudjh dprxqw ri wudgh fuhglw/ dqg fkdujh

orzhu wkdq dyhudjh sulfhv1 Krzhyhu wklv lv uh�hfwlyh ri xqghuydoxdwlrq/ qrw fdxvdo ri sur�wv1

Ri frxuvh h{ srvw/ suhylrxvo| xqghuydoxhg �upv zloo dsshdu wr kdyh rxwshuiruphg dssduhqwo|

vlplodu �upv zkr zhuh qrw xqghuydoxhg1 Wkh uhfrpphqghg lplwdwlrq ri vxfk srolflhv/ e| �upv

zkr duh qrw xqghuydoxhg/ frxog eh d frvwo| plvwdnh1

Irxuwk/ lw kdv ehhq revhuyhg wkdw zkhq wkh survshfwv ri d idvw jurzlqj �up wdnh d wxuq iru

wkh zruvh/ vrphwlph wkh pdqdjhuv uhvsrqg e| h{whqglqj pruh fuhglw wr wkhlu fxvwrphuv> lq dq

dssduhqw dwwhpsw wr pdlqwdlq vdohv1 Lq rxu dqdo|vlv wklv frxog eh wkh fruuhfw sur�w pd{lpl}lqj

dfwlrq e| wkh pdqdjhu1 Zkhq wkh �up*v survshfwv wdnh d wxuq iru wkh zruvh/ udlvlqj ixqgv wr

�qdqfh pruh fuhglw/ qrz vhhpv fkhdshu wkdq ehiruh1 Rqfh wkh lqyhvwru uhdol}hv wkh fkdqjh lq

wkh �up*v wuxh survshfwv/ wkh �up zloo fhdvh ehlqj ryhuydoxhg1 Dw wkdw srlqw wkh vxujh lq wudgh

fuhglw xvh zloo eh fxw edfn1

Wkh sdshu lv rujdql}hg dv iroorzv1 Wkh uhvw ri wkh lqwurgxfwlrq glvfxvvhv wkh uhodwhg olwhud0

wxuh/ dqg wkh dssolfdeoh Dphulfdq ohjdo frqwh{w1 Lq vhfwlrq +5, wkh orvv ri frqwuro h{shulhqfhg

e| wkh lqyhvwru lq uhohqglqj lv dqdo|}hg1 Lq vhfwlrq +6, wkhuh lv dgyhuvh vhohfwlrq lq wkh dvvhwv

ri erwk wkh vhoohuv dqg wkh ex|huv1 Wkxv iru vrph �upv h{whqglqj wudgh fuhglw lv fkhds/ zkloh
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iru rwkhuv lw vhhpv h{shqvlyh1 Zh vkrz krz wklv d�hfwv wkh xvh ri wudgh fuhglw dv zhoo dv wkh

sulflqj ri jrrgv vrog iru fdvk1 Wkh pdlq hpslulfdo lpsolfdwlrqv ri wkh dqdo|vlv duh froohfwhg lq

+7,1 Vhfwlrq +8, frqfoxghv1

��� +i*@|i_ w�|ih@|�hi

Wkh olwhudwxuh rq wudgh fuhglw fdq eh glylghg lqwr sdshuv wkdw irfxv rq wkh uhdo rshudwlrqv

dqg sdshuv wkdw irfxv rq wkh �qdqfldo dvshfwv1 Uhdo rshudwlrqv prwlydwlrqv iru wudgh fuhglw

lqfoxgh/ wudqvdfwlrq frvw plqlpl}dwlrq/ sulfh glvfulplqdwlrq/ dqg txdolw| jxdudqwhhv1 Wkh

h{lvwlqj wkhrulhv vkrz h�hfwv wkdw pd| eh lpsruwdqw lq vshfl�f flufxpvwdqfhv/ exw wkh| gr

qrw fdswxuh zkdw vhhpv wr eh fhqwudo iru h{sodlqlqj wkh zlgh vsuhdg xvh ri wudgh fuhglw dqg

wkh hpslulfdo sdwwhuqv ri lwv xvh1 Wklv vkrzv xs lq vhyhudo zd|v1 Sduwo| lw vkrzv xs lq wkh

vshfldol}hg qdwxuh ri wkh dvvxpswlrqv uhtxluhg lq suhylrxv sdshuv vxfk dv wkh fuhglw udwlrqlqj/

txdolw| jxdudqwhh/ dqg sulfh glvfulplqdwlrq wkhrulhv1 Lq hdfk fdvh wkh vxjjhvwhg h�hfwv frxog

kdsshq1 Lq hdfk fdvh wkh flufxpvwdqfhv uhtxluhg duh vrphzkdw vshfldol}hg1 Sduwo| lw vkrzv xs

lq frxqwhuidfwxdo hpslulfdo lpsolfdwlrqv1

Li wudgh fuhglw h{lvwhg wr plqlpl}h wudqvdfwlrqv frvwv dv lq Ihuulv +4<;4,/ wkhq zh vkrxog

kdyh revhuyhg d orqj whup ghfolqh lq wudgh fuhglw xvh/ gxh wr wkh pdq| lpsuryhphqwv lq

wudqvdfwlrqv whfkqrorjlhv wkdw kdyh wdnhq sodfh1 Vxfk d orqj whup ghfolqh kdv qrw rffxuuhg1

Khqfh wkhuh pxvw eh pruh wr wkh xvh ri wudgh fuhglw1

Dffruglqj wr Euhqqdq/ Pdnvlprylf dqg ]hfkqhu +4<;;, �upv xvh fuhglw wr surylgh glvfulp0

lqdwru| sulfh uhgxfwlrqv wr ohvv zhdowk| fxvwrphuv1 Wkhlu dqdo|vlv lv uhvwulfwhg wr lpshuihfwo|

frpshwlwlyh lqgxvwulhv1 Vrph �upv pd| eh ehwwhu deoh wr krog lqyhqwru|/ dqg dv lq Hphu|

+4<;:, wudgh fuhglw pd| eh xvhg wr lqgxfh wkhp wr krog lw1

Wudgh fuhglw pd| sod| d uroh zkhq wkhuh lv xqfhuwdlqw| derxw zkhwkhu wkh vhoohu lv surylglqj

d kljk txdolw| surgxfw1 Wklv lghd kdv ehhq vwxglhg e| Ohh dqg Vwrzh +4<<6,/ Orqj/ Pdolw}

dqg Udylg +4<<6,/ Hphu| dqg Qd|du +4<<7,/ dqg Ghorri dqg Mhjhuv +4<<8,1 Wkh lghd lv wkdw

xqwlo wkh ex|hu fdq yhuli| wkh txdolw| ri wkh jrrg/ kh grhv qrw sd|1 Wkh ghod| lq sd|phqw lv

lpsolflwo| d jxdudqwhh ri wkh txdolw| ri wkh jrrg1 Vxfk jxdudqwhhv duh olnho| wr eh ri sduwlfxodu

lpsruwdqfh iru vpdoohu dqg ohvv zhoo hvwdeolvkhg vhoohuv1

Dq hduo| �qdqfldo dssurdfk wr wudgh fuhglw zdv wr vxjjhvw wkdw lw uh�hfwv duelwudjh1 Hphu|

+4<;7, dujxhv wkdw zkhq wkh eruurzlqj dqg ohqglqj udwhv wkdw duh dydlodeoh wr �upv gl�hu/
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wudgh fuhglw fdq vhuyh wr duelwudjh wkh gl�huhqfh1 D uhodwhg lghd lv wkdw wudgh fuhglw pd|

vhuyh wr plwljdwh fuhglw udwlrqlqj1 Dffruglqj wr Vplwk +4<;:, wkh vhoohu ohduqv wkh vwdwh ri wkh

ex|hu iurp wkh idfw wkdw lw wrrn wkh h{shqvlyh wudgh fuhglw1 Wkh vhoohu wkhq r�huv �qdqfldo

dvvlvwdqfh wr d wurxeohg ex|hu lq rughu wr surwhfw klv lqyhvwphqw lq wkhlu orqj whup uhodwlrqvkls1

Dffruglqj wr Eldlv dqg Jroolhu +4<<:, wkh vhoohu*v surylvlrq ri wudgh fuhglw surylghv d ydoxdeoh

vljqdo wr wkh lqyhvwru wkdw d ex|hu lv zruwk| ri fuhglw/ dqg vr wkh lqyhvwru surylghv wkh ex|hu

zlwk pruh ixqglqj wkdq kh zrxog rwkhuzlvh kdyh surylghg1

Vlqfh hvvhqwldoo| doo �upv erwk r�hu dqg uhfhlyh wudgh fuhglw/ wkh fuhglw udwlrqlqj wkhrulhv

vhhp wr vxjjhvw wkdw doo �upv duh fuhglw udwlrqhg/ zklfk lv qrw xvxdoo| fodlphg1 Ru hovh wkh|

pxvw ohdyh wr vrph rwkhu wkhru|/ wkh revhuydwlrq e| Shwhuvhq dqg Udmdq +4<<:,/ wkdw odujh

�upv erwk r�hu dqg uhfhlyh pruh wudgh fuhglw wkdq gr vpdoo �upv1

Wkhuh duh d qxpehu ri rwkhu vwxglhv wkdw duh uhodwhg wr rxu sdshu lq ydulrxv zd|v1 Shwhuvhq

dqg Udmdq +4<<:, lv dq lpsruwdqw vwxg| ri wkh hpslulfdo sdwwhuqv ri wudgh fuhglw xvh1 Wkdnru

+4<<8, surylghv dq ryhuylhz ri �qdqfldo lqwhuphgldwlrq dqg wkh pdunhw iru fuhglw1 Sduwlfxoduo|

khosixo uhylhzv ri wkh lqvwlwxwlrqdo hqylurqphqw duh surylghg e| Froh +4<<5,/ Sdunlqvrq dqg

Ndooehuj +4<<6,/ dqg Kloo dqg Vduwrulv +4<<8,1 Pldq dqg Vplwk +4<<5, irfxv rq dowhuqdwlyh

lqvwlwxwlrqv vxfk dv wkh xvh ri fdswlyh �qdqfh frpsdqlhv1 Vplwk dqg Vfkqxfnhu +4<<7, vwxg|

wkh idfwrulqj ghflvlrq1

��2 wi}@* �L?|i |e

Wkh ydoxh ri d vhoohu*v fodlp ghshqgv lq sduw/ rq klv uljkwv lq wkh hyhqw wkdw wkh ex|hu ghidxowv1

Wkhvh uljkwv idoo lqwr wzr fdwhjrulhv1 Iluvw/ wkh uljkwv wkdw wkh vhoohu kdv zlwk uhvshfw wr wkh

ex|hu1 Vhfrqg/ wkh uljkwv wkdw wkh vhoohu kdv zlwk uhvshfw wr wklug sduwlhv zkr pd| dovr kdyh

fodlpv wr wkh ex|hu*v dvvhwv1 Wkhvh wklug sduwlhv pd| lqfoxgh edqnv zklfk kdyh pdgh ordqv

wr wkh ex|hu/ wkh ex|hu*v fxvwrphuv zkr kdyh sxufkdvhg wkh jrrg/ dqg li wkh ex|hu ehfrphv

edqnuxsw/ wkh wuxvwhh lq edqnuxswf|1

Lq wkh Xqlwhg Vwdwhv wudgh fuhglw zdv ruljlqdoo| d pdwwhu kdqgohg e| Frpprq Odz1 Vlqfh

4<84 lw kdv ehhq fryhuhg e| wkh riwhq dphqghg/ Xqlirup Frpphufldo Frgh +khqfhiruwk XFF,

h{fhsw lq Orxlvldqd1D

e6Lh |�Lti �?|ihit|i_ �? 4Lhi _i|@�* |�@? �i ThL��_ic tii O@?tL? @?_ 5U�i?!i* E�bbD� @?_ B@h��? E�bbS��
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Lq sulqflsoh wkh vhoohu kdv wkh uljkw wr uhfodlp wkh jrrg gholyhuhg rq fuhglw wr dq lqvroyhqw

ex|hu1S Wklv uljkw lv jhqhudo iru whq gd|v/ dqg vwurqjhu li zlwklq wkh odvw wkuhh prqwkv/ wkh

ex|hu kdv plvuhsuhvhqwhg klv vroyhqf| lq zulwlqj1 Lq rughu wr uhfodlp wkh jrrg/ lw pxvw vwloo

h{lvw1 Iru h{dpsoh/ rqfh fdwwoh kdv ehhq fxw lqwr vwhdnv ru frdo kdv ehhq frqyhuwhg lqwr frnh/

wkhq wkh| fdqqrw eh uhfodlphg e| wkh vhoohu1

Rqfh wkh jrrg lv uhfodlphg/ wkh ruljlqdo vhoohu zloo qrupdoo| vhoo wkh uhsrvvhvvhg jrrg1 Li/

dv lv xvxdoo| wkh fdvh/ wklv vhfrqgdu| vdoh lv iru ohvv wkdq wkh vhoohu lv rzhg/ wkhq wkh edodqfh

ri wkh dprxqw rzlqj jrhv lqwr wkh srro ri xqvhfxuhg fodlpv djdlqvw wkh edqnuxsw ex|hu1 Vxfk

xqvhfxuhg fodlpv duh xvxdoo| oxfn| wr jhw hyhq d ihz shqqlhv rq wkh groodu1 Li/ dgmxvwlqj iru

frvwv ri fduu|lqj rxw wkh uhvdoh/ wkh vhfrqgdu| vdoh lv iru pruh wkdw wkhq dprxqw rzhg/ wkhq

vxusoxv jrhv wrzdugv wkh rwkhu fodlpv djdlq wkh edqnuxsw �up1 Li wkh uhfodlplqj vhoohu fkrrvhv

wr nhhs wkh uhsrvvhvvhg jrrg/ wkhq wkhuh pd| eh vxevhtxhqw ohjdo glvsxwhv ryhu wkh idlu pdunhw

ydoxh ri wkh jrrg1

Wkhuh pd| dovr eh rwkhu fodlpdqwv wr wkh jrrg1 Wkh jrrg fdqqrw eh uhfodlphg iurp

d fxvwrphu zkr sxufkdvhg lw lq jrrg idlwk iurp wkh ex|hu1 Wkh frxuwv kdyh lqwhusuhwhg

_sxufkdvhg% udwkhu eurdgo|/ wr lqfoxgh fdvhv lq zklfk d ex|hu kdv judqwhg d �rdwlqj olhq wr

klv edqnhu ru rwkhu vxssolhuv ri ixqgv1 D �rdwlqj olhq lv d vhfxuhg lqwhuhvw lq diwhu0dftxluhg

surshuw|1 Iordwlqj olhqv duh txlwh d frpprq ghylfh1

Wr jhw sulrulw| deryh d �rdwlqj olhq/ wkh XFF doorzv wkh vhoohu qhhgv wr uhjlvwhu zkdw lv

nqrzq dv d _sxufkdvh prqh| vhfxulw| lqwhuhvw% +khqfhiruwk d SPVL,1 D SPVL lv hvvhqwldoo|

vlplodu wr uhjlvwhulqj d pruwjdjh djdlqvw d sduwlfxodu jrrg1 D surshuo| uhjlvwhuhg SPVL judqwv

wkh vhoohu wkh wrs sulrulw|1.
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Wkh XFF grhv qrw pdnh lw htxdoo| hdv| wr uhjlvwhu vxfk d fodlp iru doo fdwhjrulhv ri jrrgv1

Iru htxlsphqw/ xqghu XFF vhfwlrq <0645+7, +ri wkh 4<<8 yhuvlrq,/ dv orqj dv wkh SPVL lv

uhfrughg zlwklq whq gd|v/ wkhq wkh vhoohu ri wkh htxlsphqw kdv sulrulw| ryhu wkh �rdwlqj olhq1

Lq 75 vwdwhv/ 53 gd|v duh shuplwwhg iru uhjlvwudwlrq1 Jrrgv wkdw zloo irup sduw ri ex|hu

lqyhqwru| fdq dovr eh fryhuhg e| d SPVL dffruglqj wr XFF <0645+6,e1 Lq wklv fdvh lq rughu

iru wkh vhoohu wr kdyh sulrulw| ryhu d fuhglwru kroglqj d �rdwlqj olhq/ uhtxluhv wkdw wkh sulru

fuhglwruv uhfhlyh lpphgldwh qrwlfh1 Qr judfh shulrg lv shuplwwhg1H

Kdqvrq dqg Vfkhqnho +4<<8, surylgh d v|qrsvlv ri wkh XFF/ lqwhqghg wr khos fuhglw pdq0

djhuv1 Wkh| vwuhvv wkh lpsruwdqfh ri vhwwlqj xs r�fh surfhgxuhv wr hqvxuh wkdw wkhvh vwdwh0

phqwv duh urxwlqho| �ohg zlwkrxw plvwdnhv1 Vxfk uhjlvwudwlrq frvwv dq| zkhuh iurp '6 wr '58

ghshqglqj rq wkh vwdwh1 Wkh uhylhz e| Jduylq +4<<9, surylghv pxfk pruh ghwdlo derxw wkh

ohjdo vwuxfwxuhv wkdq zh kdyh surylghg/ dv zhoo dv jlylqj uhihuhqfhv wr uhohydqw ohjdo fdvhv1

Wkh fhqwudo srlqw iru wkh wkhru| lv wkdw/ e| uhjlvwhulqj d SPVL wkh vhoohu fdq kdyh wrs

sulrulw| wr uhfodlplqj d jrrg vrog rq wudgh fuhglw1 Wkh odz pdnhv lw hdvlhu wr surwhfw wkdw uljkw

iru htxlsphqw wkdq iru jrrgv vrog iru lqyhqwru|1

2 A�i +i*i?_�?} �hLM*i4

Lq wklv vhfwlrq zh dqdo|}h wkh lqwhudfwlrq ehwzhhq wzr frqvlghudwlrqv1 Rq wkh rqh kdqg d �up

wkdw qrupdoo| vhoov d sduwlfxodu jrrg lv ehwwhu srvlwlrqhg wkdq lv dq lqyhvwru wr jhw ixoo ydoxh

iurp wkdw jrrg/ li lw lv uhsrvvhvvhg iurp d ghidxowlqj ex|hu1 Rq wkh rwkhu kdqg li wkh lqyhvwru

ixqgv wkh wudqvdfwlrq lqgluhfwo| e| r�hulqj �qdqflqj wr wkh vhoohu udwkhu wkdq wr wkh ex|hu/ wkh

lqyhvwru grhv qrw gluhfwo| revhuyh wkh �qdqfldo zruwklqhvv ri wkh ex|lqj �upv wkdw duh ehlqj

r�huhg wudgh fuhglw1 Wkh htxloleulxp vkrzv krz wkhvh h�hfwv lqwhudfw1

2�� A�i �L_i* 5|h�U|�hi

Wkhuh lv d vhoohu/ d ex|hu/ dqg d shuihfwo| frpshwlwlyh lqyhvwru1 Doo sduwlhv duh ulvn qhxwudo dqg

wkh wlph ydoxh ri prqh| lv }hur1 Dv d uhvxow wkh lqyhvwru sulfhv doo vhfxulwlhv dw wkhlu h{shfwhg
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sd|r�1 Wkh vhoohu kdv prqrsro| srzhu dqg rqh xqlw ri wkh jrrg wr vhoo1 Wkh vhoohu lv vroyhqw

zlwk suredelolw| v/ zkhuh 3 ? v ? 41

Wkh lqyhvwru grhv qrw nqrz iru vxuh krz ulvn| wkh uhflslhqw ri wudgh fuhglw lv1 Wkh vlpsohvw

zd| wr doorz iru wkdw zlwklq d prgho lv wr kdyh wzr nlqgv ri ex|huv/ d kljk w|sh wkdw zloo

eh vroyhqw zlwk suredelolw| e�/ dqg d orz w|sh zkr lv vroyhqw zlwk suredelolw| e,/ zkhuh 3 ?

e, ? e� ? 41 Wkh kljk dqg orz ex|hu w|shv duh htxdoo| olnho| wr dulvh1 Lw lv dvvxphg wkdw wklv

sduwlfxodu ghdo lv qrw pdujlqdo/ dqg vr wkh vroyhqf| ri wkh ex|hu lv lqghshqghqw ri wkh whupv

ri wklv ghdo1 Lw lv dovr dvvxphg wkdw surgxfwlrq frvwv duh vx�flhqwo| orz uhodwlyh wr wkh ydoxh

ri d vdoh/ wkdw lq hdfk hyhqw lw zloo eh sur�wdeoh wr surgxfh1

Dw wlph wf wkh vhoohu revhuyhv wkh ex|hu*v w|sh dqg ghflghv wkh sulfh dqg whupv wr r�hu

wr wkh ex|hu1b Dw w� wkh ex|hu revhuyhv wkh sulfh dqg whupv r�huhg1 Kh hlwkhu dffhswv wkhvh

whupv ru hovh kh uhmhfwv wkhp1 Li kh dffhswv wkh r�hu wkhq rqh ru erwk ri wkh �upv zloo dvn

wkh lqyhvwru iru ixqglqj1 Dw w2 wkh lqyhvwru dffhswv doo ixqglqj uhtxhvwv wkdw dw ohdvw doorz

wkh lqyhvwru wr euhdn hyhq1 Rwkhu uhtxhvwv duh uhmhfwhg1 Wkh whupv ri wkh ordq duh dv iroorzv=

wkh eruurzhu surplvhv wr uhsd| 4 groodu dw wlph we dqg lq uhwxuq wkh lqyhvwru ordqv klp O dw

wlph w�1 Ghshqglqj rq wkh htxloleulxp/ wkh eruurzhu frxog eh hlwkhu d vhoohu ru d ex|hu1 Li d

ghdo kdv ehhq uhdfkhg/ wkhq dw w� wkh vhoohu surgxfhv wkh jrrg dw d fdvk frvw ri f1 Wkh jrrg

lv wudqvihuuhg wr wkh ex|hu1 Wkh lqyhvwru revhuyhv wkh w|sh ri dq| �up ehlqj ixqghg gluhfwo|1

Wkh lqyhvwru grhv qrw revhuyh wkh w|sh ri d ex|hu uhfhlylqj wudgh fuhglw1 Dw we doo xqfhuwdlq

vwdwhv kdyh wkhlu wuxh ydoxhv uhyhdohg1 Wkhq fdvk lv vhwwohg dffruglqj wr wkh pdqqhu lq zklfk

wkh djuhhphqwv lqwhudfw zlwk wkh dfwxdo vwdwh1

Wkh ydoxh ri wkh jrrg wr d vroyhqw ex|hu lv qrupdol}hg wr eh 41 Li wkh ex|hu ghidxowv rq d

wudgh fuhglw �qdqfhg ghdo/ wkhq wkh vhoohu fdq uhsrvvhvv wkh jrrg/ dqg zloo uhdol}h d ydoxh ri �/

zkhuh 3 ? � ? 41 Wkh lqyhvwru lv ohvv zhoo srvlwlrqhg wr rewdlq ydoxh iurp d uhsrvvhvvhg jrrg1

Iru dojheudlf vlpsolflw| lw lv dvvxphg wkdw lq d uhsrvvhvvlrq/ wkh lqyhvwru jhwv }hur1 Zh dvvxph

wkdw iurp wkh shuvshfwlyh ri wkh lqyhvwru wkh wudqvdfwlrq lv vhfxuhg1 Wkxv li wkh vhoohu ghidxowv

dqg wkh ex|hu grhv qrw ghidxow/ wkhq d ordq iurp wkh lqyhvwru wr wkh vhoohu jhwv uhsdlg e| wkh

ex|hu1

Krz pxfk zloo d ex|hu eh zloolqj wr surplvh wr sd|B Li kh lv vroyhqw wkhq kh mxvw euhdnv

b ì 4L_i* |�i ti**ih @t �@��?} |�i M@h}@�?�?} TL�ih� 5�4�*@h hit�*|t ��** LM|@�? �u |�i M�)ih �@t tL4i
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hyhq li kh surplvhv wr sd| '41 Li kh lv lqvroyhqw/ wkhq kh zloo qrw uhjuhw dq| surplvhv vlqfh klv

sd|r� lv }hur1 Dffruglqjo| erwk w|shv ri ex|hu zloo surplvh wr sd| '4/ wr zkrhyhu �qdqfhv wkh

ghdo1 Wkdw fdq eh d surplvh wr wkh lqyhvwru/ ru d surplvh wr wkh vhoohu rq wudgh fuhglw1 Wkh

ex|hu zloo qhyhu surplvh pruh wkdq '4 vlqfh wkdw frxog rqo| sd| li vrph ri wkh ydoxh lv frplqj

iurp ehlqj ryhuydoxhg e| wkh lqyhvwru1 Krzhyhu wkh lqyhvwru nqrzv wkh w|sh ri dq| �up wkdw

lv ehlqj gluhfwo| ixqghg1

Li wkh lqyhvwru ohqgv wr d ex|hu/ wkhq wkh lqyhvwru revhuyhv wkh ex|hu*v w|sh1 Lq h{fkdqjh

iru wkh surplvhg uhsd|phqw ri d groodu/ d kljk w|sh ex|hu zloo uhfhlyh d edqn ordq ri OK� @ e�1

D orz w|sh ex|hu zloo uhfhlyh d ordq ri OK, @ e,1 Li wkh ex|huv duh eruurzlqj gluhfwo| iurp wkh

lqyhvwru wr ixqg wkh wudqvdfwlrq/ wkhq wkh jrrgv pdunhw vdoh lv d fdvk vdoh1

Li wkh lqyhvwru ohqgv wr wkh vhoohu/ wkhq wkh vhoohu h{whqgv fuhglw wr wkh ex|hu1 Wkh lqyhvwru

revhuyhv wkh fuhglwzruwklqhvv ri wkh vhoohu/ exw grhv qrw revhuyh wkh fuhglwzruwklqhvv ri wkh

ex|hu1 Krz pxfk wkh lqyhvwru zloo ohqg wr wkh vhoohu ghshqgv rq wkh lqyhvwru*v eholhi derxw

wkh fuhglw srolf| ri wkh vhoohu1 Li wkh lqyhvwru wklqnv wkdw wkh vhoohu lv ohqglqj wr d orz w|sh

ex|hu/ wkhq wkh lqyhvwru zloo ohqg Or, @ v . +4� v,e, wr wkh vhoohu1 Wkh lqwhusuhwdwlrq ri wklv

h{suhvvlrq lv vlpsoh1 Li wkh vhoohu lv vroyhqw wkh lqyhvwru zloo jhw wkh groodu uhsd|phqw/ dqg wkh

suredelolw| ri wkdw lv v1 Li wkh vhoohu lv lqvroyhqw wkhq wkhuh lv vwloo d fkdqfh ri uhsd|phqw lq wkh

hyhqw wkdw wkh ex|hu lv vroyhqw1 Li wkh vhoohu ghidxowv/ exw wkh ex|hu grhv qrw/ wkhq wkh ohqghu

lv vwloo uhsdlg1 Wkh fkdqfh ri wklv lv +4 � v,e,1 E| wkh vdph uhdvrqlqj wkh lqyhvwru zloo ohqg

Or� @ v . +4 � v,e� li wkh lqyhvwru wklqnv wkdw wkh vhoohu lv h{whqglqj wudgh fuhglw wr d kljk

w|sh ex|hu1 Li wkh lqyhvwru wklqnv wkdw lw lv htxdoo| olnho| wkdw wkh vhoohu lv ixqglqj hlwkhu w|sh

ri ex|hu/ wkhq wkh lqyhvwru zloo ohqg OrR @ v. +4� v,+e� . e,,@5 wr wkh vhoohu1

Vlqfh wkh vhoohu kdv wkh edujdlqlqj srzhu/ dq| prqh| ordqhg e| wkh lqyhvwru wr d ex|hu/

zloo eh ghpdqghg dv wkh vdoh sulfh zkhq wkh jrrg lv ehlqj vrog iru fdvk1 Wkh vhoohu*v sd|r�

zkhq vhoolqj wr d w|sh l ex|hu iru fdvk lv

�S@� @ e� � f/ l @ k> o1 +4,

Zkhq vhoolqj rq wudgh fuhglw wkh vhoohu*v sd|r� lv ghqrwhg ��� zkhuh l lv wkh dfwxdo ex|hu

w|sh zklfk pd| eh kljk+k, ru orz +o,1 Wkh ex|hu w|sh h{shfwhg e| wkh lqyhvwru lv ghqrwhg dv

m/ dqg lw pd| eh kljk +k,/ orz +o,/ ru srrohg +s,1 Wkh vhoohu*v h{shfwhg sd|r� lv

��� @ Or� � f. v+e� . +4� e�,� � 4,= +5,
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Lqlwldoo| wkh vhoohu jhwv Or� iurp wkh lqyhvwru/ dqg vshqgv f rq surgxfwlrq1 Li wkh vhoohu lv

lqvroyhqw/ wkh uhpdlqlqj sd|r� lv mxvw }hur1 Wkh suredelolw| wkdw wkh vhoohu lv vroyhqw lv v1 Zkhq

vroyhqw/ wkh vhoohu jhwv sdlg rqh groodu li wkh ex|hu lv vroyhqw zklfk kdsshqv zlwk suredelolw|

e�1 Li wkh ex|hu lv lqvroyhqw wkh vhoohu uhsrvvhvvhv wkh jrrg dqg fodlpv �1 Wkh vhoohu pxvw dovr

uhsd| wkh edqn rqh groodu1

2�2 OL� ��U� Ah@_i �hi_�| `�** �i Nti_q

Vlqfh wudgh fuhglw kdv d fohdu dgydqwdjh li uhsrvvhvvlrq suryhv qhfhvvdu|/ wkh fhqwudo lvvxh lv krz

forvh wkh vhoohu fdq jhw wr dq htxloleulxp lq zklfk doo wudgh lv rq fuhglw1 Wklv lv olplwhg e| wkh

lqyhvwru*v frqfhuq derxw wkh txdolw| ri wkh vhoohu*v uhfhlydeohv dqg wkh frqvhtxhqw zloolqjqhvv

wr surylgh ordqv1 Zkhq vhoolqj wr d kljk w|sh ex|hu/ wkh vhoohu zloo surylgh rqo| olplwhg

wudgh fuhglw ehfdxvh wkhvh ex|huv jhw ehwwhu whupv gluhfwo| iurp wkh lqyhvwru1 Zkhq vhoolqj wr

orz w|sh ex|huv/ vhoohuv surylgh ixoo ixqglqj1 Wklv lv dnlq wr wkh orz w|sh ex|hu _vwuhwfklqj

sd|deohv1% Wkh pruh fuhglwzruwk| wkh vhoohu/ wkh juhdwhu wkh zloolqjqhvv ri wkh lqyhvwru wr

h{whqg ixqgv/ dqg vr wkh pruh wudgh fuhglw wkh| surylgh wr wkh kljk w|sh ex|huv1

Sursrvlwlrq 514 Vhoohuv surylgh ixoo wudgh fuhglw wr orz w|sh ex|huv/ dqg wkh| surylgh sduwldo

wudgh fuhglw wr kljk w|sh ex|huv1 Kljk w|sh ex|huv eruurz wkh uhvw ri wkh qhfhvvdu| �qdqflqj

gluhfwo| iurp wkh lqyhvwru1 Wkh lqyhvwru surylghv doo qhfhvvdu| ixqglqj1

Surri1 Ohw { eh wkh sursruwlrq ri d vdoh wr d kljk w|sh ex|hu/ wkdw wkh lqyhvwru zloo ixqg1 Li d

vhoohu zkr dfwxdoo| kdv d ex|hu ri w|sh l lv wkrxjkw wr kdyh d ex|hu ri w|sh k/ wkhq wkh sd|r�

gh�qlwlrqv duh jlyhq dv/

��� @ {Or� . +4� {,e� � f. v{+e� . +4� e�,� � 4,> l @ k> o= +6,

Zh qhhg wr yhuli| wkdw/ �,, A �S@, / ��� A �S@� / �,, A �,�/ ��� A ��,1

�,, � �S@
, A 3 fdq eh uhgxfhg wr v�+4 � e,, A 3/ zklfk lv wuxh1 ��� � �S@

� A 3 fdq eh

uhgxfhg wr {v�+4 � e�, A 3/ zklfk lv djdlq wuxh1 Lq rughu wr kdyh �,, � �,� A 3/ zh qhhg/

v�+4� e,, A {^+4� v,+e� � e,, . v�+4� e,,`1 Wklv zloo eh wuxh li/ { ? {�/ zkhuh

{� @
v�+4� e,,

+4� v,+e� � e,, . v�+4� e,,
= +7,
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Qrwlfh wkdw {�lv vwulfwo| ehwzhhq }hur dqg rqh1 Lq rughu wr kdyh ��� � ��, A 3/ zh qhhg

+e� � e,,+4 � v, . {v�+4 � e�, . v�+�4 . e�, A 31 Wklv zloo eh wuxh li { A {2/ zkhuh {2 @

4�
EK�3K,�E�3r�

rBE�3K��
1

Iru wkhvh h{suhvvlrq wr eh pxwxdoo| frpsdwleoh/ zh qhhg {� A { A {21 Diwhu vrph dojheud

zh �qg wkdw

{� � {2 @
+e, � e�,

2+4� v,+4� v. v�,

+e� � e,,+4� v, . v�+4� e,,
A 3 +8,

Dffruglqjo| wkhvh frqglwlrq duh frpsdwleoh1

Wkh lqwxlwlrq iru wkh htxloleulxp lv dv iroorzv1�f Wudgh fuhglw lv pruh h�flhqw wkdq fdvk

vdohv1 Wklv lv ehfdxvh li wkh ex|hu ghidxowv wkh wudgh fuhglwru fdq uhfodlp pruh ydoxh lq d

uhsrvvhvvlrq wkdq fdq dq lqyhvwru1 Wkxv li wkhuh zhuh qr frqfhuq derxw wkh fuhglw srolf| ri

wkh vhoohu/ ixoo wudgh fuhglw zrxog eh r�huhg wr doo ex|huv1 Krzhyhu li wkh lqyhvwru ixoo| ixqgv

wkh vhoohu/ kh orvhv wrxfk zlwk zkrp wkh vhoohu lv uhohqglqj wkh prqh| wr1 Wkxv wkh lqyhvwru

uhvwulfwv wkh dprxqw ordqhg wr wkh vhoohu1

Wr frsh zlwk wklv olplwhg dprxqw ri ixqglqj/ wkh vhoohu pxvw fxw edfn rq wkh dprxqw ri

wudgh fuhglw wr h{whqg1 Zkhuh grhv wkh fxw edfn wdnh sodfhB Wkh kljk w|sh ex|hu lv ohvv olnho|

wr ghidxow wkdq lv wkh orz w|sh ex|hu1 Dffruglqjo| wkh lqyhvwru zloo surylgh pruh prqh| wr

d kljk w|sh ex|hu lq d gluhfw ordq1 Wkxv wkh vhoohu surylghv ixoo wudgh fuhglw wr wkh orz w|sh

ex|hu1 Wkh vhoohu surylghv rqo| sduwldo wudgh fuhglw wr wkh kljk w|sh ex|hu1

Lw lv frpprqo| revhuyhg wkdw zkhq �upv duh ihholqj �qdqfldoo| vtxhh}hg wkh| ghod| sd|lqj

wkhlu sd|deohv1 Lq zulwlqjv derxw wklv idfw/ lw lv riwhq ohiw xqfohdu zk| vhoohuv shuplw vxfk

ehkdylru1 Dffruglqj wr wkh htxloleulxp mxvw ghulyhg/ orz w|sh ex|huv uhfhlyh ixoo ixqglqj/

zkloh kljk w|sh ex|huv uhfhlyh sduwldo ixqglqj1 Rqh zd| wr lqwhusuhw wklv lv wr vd| wkdw orz

w|sh ex|huv duh vwuhwfklqj wkhlu sd|deohv uhodwlyh wr wkh kljk w|sh ex|huv1 Wklv lv qrw gxh wr

vhoohu lqdwwhqwlrq wr ex|hu ehkdylru1 Lw uhvxowv iurp wkh vhoohu frslqj zlwk frqvwudlqwv lpsrvhg

e| wkh lqyhvwru rq wkh vhoohu1

Dq lpsruwdqw dvshfw ri wklv htxloleulxp lv wkdw lw dffrxqwv iru �upv h{whqglqj vrph wudgh

fuhglw wr rwkhu htxdoo| fuhglwzruwk| �upv1 Prvw sxeolf frpsdqlhv kdyh erwk dffrxqwv uhfhlydeoh

dqg dffrxqwv sd|deoh/ vr vrph h{sodqdwlrq lv qhhghg1 Qhlwkhu wkh duelwudjh dssurdfk +Hphu|

�fA��t i^��*�Mh��4 t@|�t�it i^��*�Mh��4 _L4�?@?Uic @?_ tL ?L ti**ih �@t @? �?_���_�@* �?Ui?|��i |L _i��@|i�

A�ihi @hi L|�ih i^��*�Mh�@ |�@| u@�* |L t@|�tu) i^��*�Mh��4 _L4�?@?Ui� W? |�Lti i^��*�Mh�@ @ ti**ih ��|� @ ��}�

|)Ti M�)ih �@t @? �?Ui?|��i |L �?_ L|�ih 4i|�L_t |L t�L� |�i �?�it|Lh |�@| �i _itih�it Mi||ih �?@?U�?} |ih4t�

W? |��t i^��*�Mh��4c ?L t�U� �?Ui?|��i |L _i��@|i i �t|t�
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+4<;7,,/ qru wkh fuhglw udwlrqlqj dssurdfk +Vplwk +4<;:,/ dqg Eldlv dqg Jroolhu +4<<:,, ohdg

rqh wr h{shfw wr vhh vxfk wklqjv1 Iru h{dpsoh Eldlv dqg Jroolhu +4<<:, dvvhuw wkdw/ _�upv

zklfk gr qrw vx�hu iurp fuhglw udwlrqlqj gr qrw xvh wudgh fuhglw 111%1

Fruroodu| 515 Vlqfh wkh vhoohu suhihuv kljkhu ydoxhv ri {/ wkh sursruwlrq ri wudgh fuhglw r�huhg

wr kljk w|sh ex|hu lv/ { @ {�1 Ixuwkhupruh/
Y%
YK,

A 3> Y%
YK�

? 3> Y%
Yr

A 3> Y%
YB

A 31

Dv wkh orz w|sh ex|hu ehfrphv pruh fuhglwzruwk|/ wkh vhoohu lqfuhdvhv wkh sursruwlrq ri

wudgh fuhglw surylghg wr wkh kljk w|sh ex|hu1 Wkxv wkh fuhglwzruwklqhvv ri wkh orz w|sh ex|hu

kdv d vslooryhu h�hfw rq wkh dprxqw ri wudgh fuhglw ehlqj r�huhg wr wkh kljk w|sh ex|hu1 Wklv

lv dq h�hfw ri wkh vhoohu dwwhpswlqj wr frsh zlwk kdylqj olplwhg �qdqfldo uhvrxufhv1 Dv wkh kljk

w|sh ex|hu ehfrphv lqfuhdvlqjo| fuhglwzruwk|/ wkh vhoohu uhgxfhv wkh iudfwlrq ri wudgh fuhglw

surylghg1 Wklv rffxuv ehfdxvh wkh lpsuryhg fuhglwzruwklqhvv ri wkh kljk w|sh ex|hu lqfuhdvhv

wkh dprxqw wkdw wkh| fdq udlvh gluhfwo| iurp wkh lqyhvwru1 Wkh pruh fuhglwzruwk| wkh vhoohu/

wkh pruh wudgh fuhglw lv surylghg wr wkh kljk w|sh ex|hu1 Ilqdoo|/ dv wkh ydoxh wkdw fdq eh

uhfodlphg lq d uhsrvvhvvlrq ulvhv/ d juhdwhu iudfwlrq ri wkh vdoh wr wkh kljk w|sh ex|hu lv �qdqfhg

e| wudgh fuhglw1 Wklv lv vlpso| ehfdxvh wkh dgydqwdjh ri wkh vhoohu ryhu wkh lqyhvwru ehfrphv

pruh lpsruwdqw1

Wkh uljkw ri d vhoohu wr uhfodlp lv d ixqfwlrq ri wkh odz1 Ryhu wlph wkhvh odzv kdyh ehhq

fkdqjhg1 Dv grfxphqwhg lq Jduylq +4<<9, wkhvh fkdqjhv kdyh riwhq ehhq frqwuryhuvldo1 Prvw

ri wkh ohjdo fkdqjhv ryhu wkh sdvw fhqwxu| lq wkh XV kdyh zrunhg wr uhgxfh wkh uljkw ri d vhoohu

wr uhfodlp lq wkh hyhqw ri d ghidxow1 Lq whupv ri wkh prgho/ wkhvh fkdqjhv fdq eh wkrxjkw ri

dv ohjdoo| pdqgdwhg uhgxfwlrqv lq � wkdw vhuyh wr uhgxfh wkh uhfodlpdeoh ydoxh zlwkrxw dq|

fkdqjh lq wkh xqghuo|lqj whfkqrorj|1 D pdujlqdo uhgxfwlrq lq wkh vhoohu*v uljkw wr uhsrvvhvv/

grhv qrw uhgxfh wkh h{whqw wr zklfk wkh orz w|sh ex|hu uhfhlyhv wudgh fuhglw1 Exw lw grhv fdxvh

d uhgxfwlrq lq wkh h{whqw wr zklfk wkh kljk w|sh ex|hu uhfhlyhv wudgh fuhglw1 Wkh vfrsh iru

glvdjuhhphqw ehwzhhq �upv dv wr wkh dssursuldwh srolf| lv dssduhqw1

Wkhuh lv dq h�flhqf| jdlq dvvrfldwhg zlwk wkh xvh ri wudgh fuhglw1 Wkh uhfodlplqj vhoohu

lv deoh wr uhdol}h pruh ydoxh wkdq frxog d uhfodlplqj lqyhvwru1 Vr ohjdo srolf| wkdw duwl�fldoo|

zhdnhqv wkh uljkwv ri d vhoohu ehorz zkdw lv whfkqrorjlfdoo| ihdvleoh/ zrxog qrw eh vxssruwhg

e| wkh dqdo|vlv1
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� Ah@_i �hi_�| @?_ wL?} Aih4 6�?@?U�@* �hLM*i4t

Iroorzlqj P|huv dqg Pdmoxi +4<;7, d vxevwdqwldo olwhudwxuh kdv ghyhorshg vkrzlqj wkh lpsru0

wdqfh ri dgyhuvh vhohfwlrq lq xqghuvwdqglqj frusrudwh �qdqflqj sudfwlfhv1 Frusrudwh lqvlghuv

riwhq kdyh dq dgydqwdjh ryhu rxwvlghuv lq dvvhvvlqj wkh ydoxh ri wkh dvvhwv lq sodfh1 Nqrzlqj

wklv/ wkh lqyhvwru wdnhv vwhsv wr surwhfw klv srvlwlrq1 Zh kdyh devwudfwhg iurp wkhvh hpslulfdoo|

lpsruwdqw lvvxhv vr idu/ lq rughu wr lvrodwh wkh lpsruwdqfh ri uhohqglqj1 \hw wklv w|sh ri dgyhuvh

vhohfwlrq lqwhudfwv lq vljql�fdqw zd|v zlwk wudgh fuhglw1 Wkhuhiruh lq wklv vhfwlrq ri wkh sdshu

zh dqdo|}hv wkhvh lqwhudfwlrq h�hfwv1

Lq vrph fdvhv wudgh fuhglw/ e| r�hulqj dq dgglwlrqdo fkdqqho wkurxjk zklfk wklqjv fdq

eh ohduqhg/ doorzv �upv wr frpsohwho| jhw durxqg wkh gdpdjlqj h�hfwv ri dgyhuvh vhohfwlrq1��

Pruh frpprqo| wkh gdpdjlqj h�hfwv fdqqrw eh ixoo| dyrlghg1 Wudgh fuhglw vhuyhv wr fkdqqho

wkh h�hfwv ri dgyhuvh vhohfwlrq sureohpv lq d sduwlfxodu pdqqhu1

��� A�i �L_i* 5|h�U|�hi

Wkh prgho lv vlplodu wr wkdw lq wkh uhohqglqj sureohp1 Wkh prvw lpsruwdqw gl�huhqfh lv wkdw

wkh rxwvlgh ixqglqj surylghg wr wkh �upv wdnhv wkh irup ri htxlw|1�2 Wklv phdqv wkdw wkh

ixqglqj uhsuhvhqwv d fodlp qrw mxvw rq wkh jrrg ehlqj wudghg/ exw dovr rq wkh rwkhu dvvhwv

ri wkh �up1 Dv lq P|huv dqg Pdmoxi +4<;7,/ zh vxssrvh wkdw wkh pdqdjhu lv ehwwhu deoh wr

dvvhvv wkh wuxh zruwk ri wkh frusrudwh dvvhwv wkdq fdq wkh rxwvlgh lqyhvwru1 Ehfdxvh ri wkh

dvvxpswlrq wkdw ixqglqj wdnhv wkh irup ri htxlw|/ wkhuh lv qr ulvn ri ghidxow1 Vlqfh wkhuh lv qr

ulvn ri ghidxow/ wkh uhsrvvhvvlrq dqg uhohqglqj lvvxhv dqdo|}hg deryh gr qrw dulvh1 Wklv lv dq

dqdo|wlfdo vlpsol�fdwlrq zklfk khosv wr foduli| wkh fdxvdo uhodwlrqvklsv wkdw duh gxh wr dgyhuvh

vhohfwlrq zlwk uhvshfw wr wkh �up*v dvvhwv1

Dw wkh lqlwldo gdwh wf/ d vhoohu pdnhv d wdnh0lw0ru0ohdyh0lw r�hu wr vhoo zlwkrxw revhuylqj

wkh ex|hu*v w|sh1 Dw wkh vhoohu*v glvfuhwlrq/ wkh r�hu pd| uhtxluh sd|phqw lq fdvk/ ru lw pd|

lqfoxgh wudgh fuhglw whupv1 Dw w�/ revhuylqj wkh vhoohu*v r�hu/ wkh ex|hu fkrrvhv d vwudwhj|1

���Lhi ThiU�ti*)c ��i? @_�ihti ti*iU|�L? @giU|t L?*) L?i t�_i Lu |�i 4@h!i|c |�ihi �t @? i^��*�Mh��4 �? ���U�

|�i L|�ih t�_i Lu |�i 4@h!i| h@�tit |�i ?iUitt@h) u�?_�?} |L UL4T*i|i |�i |h@?t@U|�L?� A�@| i^��*�Mh��4 �t �@hi|L

i�U�i?| @?_ 4@ �4�3it |�i T@)Lg |L |�i ti**ih�
�2W? @? i@h*�ih _h@u| Lu |�i T@Tih �| �@t t�L�? |�@| itti?|�@**) |�i t@4i i^��*�Mh�@ @h�ti �? |�i U@ti Lu _iM|

�?@?U�?}c ��i? _iM| �?@?U�?} *i@�i |�i @_�ihti ti*iU|�L? igiU|t �? T*@Ui� A�@| @?@*)t�t _Lit ?L| Lgih �?t�}�|t

Mi)L?_ |�Lti Thiti?| �? |�i U@ti Lu i^��|)� A��t �i hit|h�U| @||i?|�L? |L |�i @*}iMh@�U@**) t�4T*ih U@ti Lu i^��|)�
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Wkh ex|hu pd| ghflgh wr wdnh dq dydlodeoh r�hu/ ru wkh ex|hu pd| ghflgh djdlqvw ex|lqj1 Li

dq r�hu e| wkh vhoohu kdv ehhq dffhswhg/ wkhq dw w2 rqh ri wkh �upv zloo jr wkh lqyhvwru wr udlvh

wkh ixqgv qhfhvvdu| wr frpsohwh wkh wudqvdfwlrq1 Wkh lqyhvwru ixqgv doo uhtxhvwv wkdw dw ohdvw

doorz klp wr h{shfw wr euhdn hyhq1 Wkh ordq lv pdgh/ dqg surgxfwlrq wdnhv sodfh dw w�1 Dw

we doo xqfhuwdlqw| lv uhvroyhg dqg sd|r�v duh pdgh1 Doo sduwlhv duh ulvn qhxwudo dqg wkh wlph

ydoxh ri prqh| lv }hur1

Frqvlghu wkh vhoohu*v sureohp1 Wkh vhoohu zloo uhtxluh f lq rughu wr surgxfh/ zkhuh 3 ? f ? 41

Li wkh vdoh lv iru fdvk wkhq wkh vhoohu grhv qrw qhhg wr dssurdfk wkh lqyhvwru1 Li wkh vdoh lv wr eh

rq wudgh fuhglw wkhq wkh vhoohu pxvw udlvh f e| jlylqj xs dq htxlw| vwdnh1 Wkh vhoohu kdv dvvhwv

lq sodfh zklfk pd| wxuq rxw wr eh ydoxdeoh/ ru zklfk pd| wxuq rxw wr eh zruwkohvv1 Li wklqjv

wxuq rxw zhoo/ wkhq wkh vhoohu*v dvvhwv lq sodfh duh zruwk Dr A 31

Iru wkh kljk w|sh vhoohu wkh dvvhwv kdyh srvlwlyh ydoxh zlwk suredelolw| v�1 Iru d orz w|sh

vhoohu wkh dvvhwv lq sodfh kdyh srvlwlyh ydoxh zlwk suredelolw| v,1 E| gh�qlwlrq 3 ? v, ? v� ? 41

Li wkh vhoohu kdv d edg gudz/ wkh ydoxh ri wkh dvvhwv lv }hur1 Wkh vhoohu lv wkh rqo| rqh zkr

nqrzv klv w|sh1 Wkh vhoohu lv d sulrul htxdoo| olnho| wr eh hlwkhu kljk ru orz w|sh1

D vwudwhj| iru d vhoohu frqvlvwv ri srvwlqj d sdlu ri sulfhv +sS@> sSo,/ zkhuh sS@ lv d fdvk sulfh

dqg sSo lv d fuhglw sulfh1 Li d vhoohu fkrrvhv qrw wr r�hu wudgh fuhglw/ wkhq zh uhsodfh sSo @ >1

Vlploduo| lw lv srvvleoh wr vhw sS@ @ >1 Wkhvh fdq wkh wkrxjkw ri dv hlwkhu qrw srvwlqj d sulfh/

ru hovh dv srvwlqj dq| sulfh juhdwhu wkdq rqh1 Li wkh vhoohu zlvkhv wr wudgh rq d sduwlfxodu vhw

ri whupv/ wkhq wkh hqwu| zloo eh d qxpehu ehwzhhq }hur dqg rqh1

Qh{w frqvlghu wkh ex|hu*v sureohp1 Zkhq wkh ex|hu wdnhv srvvhvvlrq ri wkh jrrg lw lv

frqyhuwhg lqwr 4 groodu iru vxuh1 Wkh ex|hu dovr kdv dvvhwv lq sodfh zklfk pd| eh ydoxdeoh/ ru

zklfk pd| eh zruwkohvv1 Li ydoxdeoh/ wkh ex|hu*v dvvhwv duh zruwk DK A 31 Iru wkh kljk w|sh

ex|hu wkhvh kdyh srvlwlyh ydoxh zlwk suredelolw| e�1 Iru d orz w|sh vhoohu wkh dvvhwv lq sodfh

kdyh srvlwlyh ydoxh zlwk suredelolw| e,1 E| gh�qlwlrq 3 ? e, ? e� ? 41 Li wkh ex|hu kdv d edg

gudz/ wkh ydoxh ri wkh dvvhwv lv }hur1 Rqo| wkh ex|hu nqrzv wkh ex|hu*v w|sh1 D sulrul wkh

ex|hu lv htxdoo| olnho| wr eh kljk w|sh/ ru wr eh orz w|sh1 Wkh ex|hu w|sh lv lqghshqghqw ri

wkh vhoohu*v w|sh1

Wkh ex|hu revhuyhv wkh vhoohu*v r�hu dqg pdnhv d ghflvlrq1 Vr d ex|hu revhuyhv +sS@> sSo,/

dqg klv vwudwhj| lv wr ghflgh zkhwkhu wr wdnh wkh fdvk sulfh/ wdnh wkh fuhglw sulfh/ ru wdnh

qhlwkhu1 Dq lpsruwdqw hohphqw lq wkdw vwudwhj| duh klv uhvhuydwlrq sulfhv +sS@> sSo, zklfk duh
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wkh pd{lpxp wkdw kh lv zloolqj wr sd| iru fdvk li rqo| d fdvk sulfh lv txrwhg +sS@,/ dqg wkh

pd{lpxp kh zloo sd| rq fuhglw li lw dorqh lv r�huhg +sSo,1

Ilqdoo| frqvlghu wkh lqyhvwru1 Doo �qdqflqj lv dvvxphg wr wdnh wkh irup ri htxlw|1 Wkh

lqyhvwru lv dvvxphg wr eh shuihfwo| frpshwlwlyh/ dqg vr zloo ghpdqg hqrxjk htxlw| wr mxvw

fryhu dq| ixqgv h{whqghg1 Wkh lqyhvwru fdqqrw revhuyh wkh w|sh ri hlwkhu wkh ex|hu ru wkh

vhoohu1 Wkh lqyhvwru vhhv erwk wkh lqyrlfh iru wkh vdoh dqg wkh dprxqw ghpdqghg e| d �up

wu|lqj wr udlvh fdvk1

Li wkhuh lv d srrolqj htxloleulxp/ wkh vhoohu*v dvvhwv lq sodfh duh ydoxhg dw r,nr�
2

Dr1 Wkh kljk

w|sh vhoohu zkrvh dvvhwv duh zruwk v�Dr lv xqghuydoxhg e| wkh lqyhvwru> dqg wkh orz w|sh vhoohu

zkrvh dvvhwv duh zruwk v,Dr/ lv ryhuydoxhg e| wkh lqyhvwru lq vxfk dq htxloleulxp1 Vlploduo| lq

d srrolqj htxloleulxp wkh ex|hu*v dvvhwv lq sodfh duh ydoxhg dw K,nK�
2

DK1 Wkh kljk w|sh ex|hu

zkrvh dvvhwv duh zruwk e�DK lv xqghuydoxhg e| wkh lqyhvwru/ dqg wkh orz w|sh ex|hu/ zkrvh

dvvhwv duh zruwk e,DK/ lv ryhuydoxhg e| wkh lqyhvwru lq vxfk dq htxloleulxp1

Ohw i �6& ghqrwh wkh iudfwlrq ri �up l*v htxlw| ghpdqghg e| wkh lqyhvwru/ zkhuh p lv wkh

lqyhvwru*v h{shfwdwlrq ri �up w|sh/ n lv wkh dprxqw ri ixqglqj wr eh surylghg1 Wkh �up*v uroh

dv d vhoohu ru d ex|hu lv ghqrwhg l dqg vr l @ e> v1 Wkh lqyhvwru*v h{shfwdwlrq uhjduglqj wkh

�up*v w|sh ghqrwhg p zloo eh rqh ri kljk +k,/ orz +o,/ ru srrohg +s,1 Iru h{dpsoh vxssrvh wkdw

wkh vhoohu qhhgv wr rewdlq f grooduv/ zloo fkdujh d sulfh ri n rq wudgh fuhglw/ dqg lv wkrxjkw wr

eh srrohg/ wkhq

irR& @
f

r,nr�
2

Dr . n
= +9,

Li wkh lqyhvwru lv ixqglqj d vhoohu/ wkh surgxfwlrq frvw f lv dovr wkh ohyho ri ixqglqj uhtxluhg

iru wudgh fuhglw wr eh ihdvleoh1 Li wkh lqyhvwru lv ixqglqj d ex|hu/ wkhq wkh ixqglqj sd|v iru

d fdvk wudqvdfwlrq1 Qrwlfh wkdw li wkh vhoohu kdv d pdunxs ryhu surgxfwlrq frvwv/ wkhq wudgh

fuhglw ihdvlelolw| uhtxluhv ohvv rxwvlgh ixqglqj wkdq grhv d fdvk vdoh1

Wkh ydoxh ri d �up lv ghqrwhg y��| zkhuh m lv wkh dfwxdo �up w|sh/ dqg w lv wkh vdohv uhyhqxh1

Djdlq l vkrzv zkhwkhu wkh �up lv d vhoohu ru d ex|hu/ l @ e> v1 Wkh �up*v dfwxdo w|sh pd| eh

hlwkhu kljk +k,/ ru orz +o,1 Iru lqvwdqfh/ li d orz w|sh �up vhoov wkh jrrg iru d fdvk sulfh ri w

wkhq/

yr,| @ v,Dr . w= +:,

Li iru h{dpsoh wkh orz w|sh vhoohu grhv qrw vhoo/ wkhq vdohv uhyhqxh lv }hur dqg vr/ yr,f @ v,Dr1
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Wkh sd|r� wr d vhoohu lv ghqrwhg dv �r+dfwxdo w|sh/ lqyhvwru h{shfwdwlrq ri �up w|sh/ fdvk

sulfh/ fuhglw sulfh,1 Iru lqvwdqfh/ d kljk w|sh vhoohu/ h{shfwhg wr eh orz/ zkr txrwhv d fdvk

sulfh ri '4/ dqg uhixvhv wr vhoo rq fuhglw lv �r+k> o> 4> >,1 Wkh sd|r� wr d vhoohu kdv wkh iroorzlqj

irup/

�r+m>p> n> w, @ +4� ir6&,y
r
�|> +;,

zkhuh dv ehiruh m @ k> o> p @ k> o> s> n 5 i^3> 4`> >j> w 5 i^3> 4`> >j1 Li d vhoohu grhv qrw hqjdjh lq

d wudgh/ wkhq kh grhv qrw udlvh dq| ixqgv iurp wkh lqyhvwru/ dqg vr �r+m>p> �> �, @ yr�f1

��2 A�i �L?t|h@�?|t

Dq| vxjjhvwhg htxloleulxp pxvw vdwlvi| wzr fdwhjrulhv ri frqvwudlqwv1 Iluvw/ hdfk �up pxvw

vdwlvi| d sduwlflsdwlrq frqvwudlqw1 Vhfrqg/ hdfk �up pxvw �qg lw*v vxjjhvwhg vwudwhj| lqfhqwlyh

frpsdwleoh1 Wkxv lq d srrolqj htxloleulxp qrqh ri wkh �upv pxvw suhihu wr vhsdudwh/ dqg lq d

vhsdudwlqj htxloleulxp qhlwkhu �up pxvw suhihu wr plplf wkh rwkhu w|sh1 Lq jhqhudo wkh rqo|

qrqwulyldo sduwlflsdwlrq frqvwudlqwv duh wkrvh vxemhfw wr srwhqwldo dgyhuvh vhohfwlrq/ l1h1 wkh

kljk w|sh vhoohu vhoolqj rq fuhglw/ dqg wkh kljk w|sh ex|hu sd|lqj fdvk1 Lq wklv vhfwlrq zh srlqw

rxw vrph jhqhudo uhvwulfwlrqv wkdw iroorz iurp wkh frqvwudlqwv1

61514 Ex|huv

Wkh pd{lpxp wkdw wkh ex|hu lv zloolqj wr sd| iru fdvk/ li rqo| fdvk whupv duh r�huhg/ lv

ghqrwhg sS@1 Wkh pd{lpxp wkdw wkh ex|hu lv zloolqj wr sd| rq wudgh fuhglw/ li rqo| fuhglw

whupv duh r�huhg/ lv ghqrwhg sSo1 Zh duh lqwhuhvwhg lq fkdudfwhul}lqj wkhvh1

Wkh �uvw revhuydwlrq lv wkdw qr ex|hu zloo sd| pruh wkdq '41 Erwk wkh kljk dqg wkh orz

w|sh ri ex|hu duh deoh wr frqyhuw wkh jrrg lqwr '4 iru vxuh1 Wkh rqo| zd| wkdw d ex|hu zrxog

djuhh wr sd| pruh wkdq '4 zrxog eh li kh frxog jhw h{wud vxusoxv iurp wkh lqyhvwru1 Zkhq

sd|lqj rq wudgh fuhglw/ kh grhv qrw eruurz iurp wkh lqyhvwru gluhfwo|/ dqg vr zh nqrz wkdw

sSo � 41 Dw sSo @ 4/ wkh ex|hu mxvw euhdnv hyhq/ dqg vr lv mxvw zloolqj wr sduwlflsdwh1 Wkh idfw

wkdw vhoohu kdv pdunhw srzhu phdqv wkdw/ sSo @ 4 zklfk vlpsol�hv wkh dqdo|vlv1

Li ex|lqj iru fdvk/ wkh ex|hu grhv eruurz gluhfwo| iurp wkh lqyhvwru1 Exw d zloolqjqhvv wr

sd| wkh vhoohu pruh wkdq '4 zrxog uhyhdo wkh idfw wkdw wkh �up zdv ehlqj ryhuydoxhg/ dqg vr

lv ri orz w|sh1 Ehfdxvh ri wkh wlph vhtxhqflqj/ wkh lqyhvwru revhuyhv wkh sulfh wkdw wkh ex|hu
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lv djuhhlqj wr sd| wr wkh vhoohu1 Dffruglqjo| lw zloo qhyhu eh sur�wdeoh iru wkh ex|hu wr djuhh

wr sd| pruh wkdq '41 Vr sS@ � 41

Zkdw lv wkh pd{lpxp fdvk sulfh wkdw wkh kljk w|sh ex|hu zloo dffhsw li wudgh fuhglw lv

qrw dydlodeohB Wklv ghshqgv rq wkh �qdqflqj dydlodeoh wr wkh kljk w|sh ex|hu1 Iru h{dpsoh/

vxssrvh wkdw wkh lqyhvwru wuhdwv ex|huv dv ri srrohg w|sh/ dqg vr ghpdqgv d iudfwlrq ri htxlw|

jlyhq e| iKR� @ sS@@+
K�nK,
2

DK.4,1 Wkh kljk w|sh ex|hu lv lqgl�huhqw ehwzhhq sd|lqj fdvk/ dqg

qrw ex|lqj li/

+4� iKR�, +e�DK . 4, @ e�DK= +<,

Vxevwlwxwh iru iKR� dqg vroyh iru sS@> wkhq ghqrwh wkh vroxwlrq dv hs1 Wkxv/
hs @

�
K�nK,
2

DK . 4
�

+e�DK . 4,
= +43,

Li d vhoohu grhv qrw r�hu wudgh fuhglw/ exw r�huv wr vhoo iru hs/ wkhq erwk ex|hu w|shv zloo dffhsw1

Xqghu zkdw frqglwlrq zloo wkh ex|hu suhihu d sxufkdvh iru fdvkB Klv jdlq iurp d sxufkdvh

rq fuhglw lv 4� sSo1 Klv jdlq iurp d sxufkdvh iru fdvk ryhu fuhglw lv jrlqj wr eh

+4� iK�&,y
K
�� � yK�f A 4� sSo +44,

Wkhuh lv d frqglwlrq olnh wklv iru wkh kljk w|sh �up dqg dqrwkhu iru wkh orz w|sh �up1

61515 Vhoohuv

Vhoohuv uhtxluh dw ohdvw f lq rughu iru surgxfwlrq wr eh ihdvleoh1 Wkh vhoohu zrxog olnh wr jhw

wkh sulfh dv forvh wr 4 dv lv srvvleoh/ vlqfh wkdw sulfh h{wudfwv doo wkh dydlodeoh vxusoxv1 Li wkh

vhoohu lv vhoolqj iru fdvk/ wkhq zh nqrz wkdw f � sS@ � 41 Li wkh vhoohu lv vhoolqj rq wudgh fuhglw/

wkhq wkhuh lv d ixuwkhu lvvxh ri wkh dgyhuvh vhohfwlrq e| wkh lqyhvwru wr ghdo zlwk1 Vlqfh wklv

rqo| srvhv d sureohp iru wkh kljk w|sh vhoohu/ lq hdfk surri zh qhhg wr fkhfn wkh kljk w|sh

vhoohu*v sduwlflsdwlrq frqvwudlqw1 Zh nqrz wkdw wkh orz w|sh vhoohu*v frqvwudlqw zloo eh vdwlv�hg

wulyldoo|1 Iru wkh kljk w|sh vhoohu wr eh zloolqj wr vhoo rq wudgh fuhglw li ehlqj srrohg zh qhhg/

+4� irRRSo,y
r
�RSo A yr�f= +45,

Wkh vhfrqg lvvxh lv zkhwkhu wkh vhoohu zloo h{whqg wudgh fuhglw1 Li kh vhoov iru fdvk wkh sur�w

lv/ sS@�f= Li kh vhoov rq wudgh fuhglw/ klv sur�w lv +4�ir6RSo,y
r
�RSo

= Wkhuh duh vhsdudwh frqglwlrqv
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vxfk wkdw fdvk lv suhihuuhg wr r�hulqj wudgh fuhglw> rqh iru wkh kljk w|sh vhoohu/ dqg wkh rwkhu

iru wkh orz w|sh vhoohu1 Wkh| zloo erwk wdnh wkh irup ri/

sS@ � f A +4� ir6RSo ,y
r
�RSo = +46,

��� �hL_�U|�L? �Lt|t @?_ �@h!i| ,^��*�Mh�@

Lq wklv vhfwlrq zh fkdudfwhul}h wkh htxloleuld wkdw fdq dulvh1 Iluvw zh h{sodlq zk| wkhuh fdqqrw

eh dq doo fdvk htxloleulxp/ dq doo wudgh fuhglw htxloleulxp/ qru fdq wkhuh eh d sduwldo wudgh

fuhglw htxloleulxp ri wkh vruw dqdo|}hg lq wkh uhohqglqj sureohp1 Wkhq zh vkrz krz wkh

fkdudfwhu ri wkh htxloleulxp ghshqgv rq wkh frvw ri surgxfwlrq1

Vxssrvh wkdw wkhuh zhuh wr eh dq htxloleulxp lq zklfk doo wudgh zdv iru fdvk1 Wkh orz w|sh

vhoohu idfhv qr dgyhuvh vhohfwlrq iurp wkh lqyhvwru1 Dffruglqjo| lw zrxog sd| wkh orz w|sh vhoohu

wr ghyldwh e| vhoolqj htxlw| wr wkh lqyhvwru/ dqg h{whqglqj wudgh fuhglw wr dw ohdvw vrph ex|huv1

Li doo ex|huv zhuh sd|lqj fdvk wkhq wkh lqyhvwru pxvw kdyh ehhq wuhdwlqj wkhp dv srrohg1 Lq

wkdw fdvh wkh kljk w|sh ex|hu lv ehlqj ryhufkdujhg1 Kh zrxog wdnh wkh wudgh fuhglw1

Vxssrvh wkhuh zhuh wr eh dq htxloleulxp lq zklfk doo wudgh zdv rq wudgh fuhglw1 Lq wklv fdvh

wkh vhoohuv duh ehlqj srrohg e| wkh lqyhvwru1 Wklv lv glvdgydqwdjhrxv wr wkh kljk w|sh vhoohu1

Li wkh kljk w|sh vhoohu ghyldwhv e| r�hulqj d yhu| voljkw sulfh fxw iru d fdvk vdoh/ wkh orz w|sh

ex|huv zloo wdnh lw/ euhdnlqj wkh htxloleulxp1

Lq oljkw ri wkh uhohqglqj dqdo|vlv lw lv qdwxudo wr dvn zkhwkhu wkhuh fdq eh d sduwldo wudgh

fuhglw htxloleulxp1 Vlqfh wkh orz w|sh �up zloo dozd|v zdqw wr plplf/ vxfk dq htxloleulxp

zrxog kdyh wr lqyroyh vhoohuv srrolqj1 Krzhyhu hyhq wkdw fdqqrw zrun1 Dv zloo eh vkrzq ehorz/

wkh sd|r�v duh olqhdu lq f1 Dffruglqjo| wkh vroxwlrq zloo jhqhudoo| eh dw d fruqhu lqyroylqj hlwkhu

qr wudgh fuhglw/ ru ixoo wudgh fuhglw1

Vlqfh wkhuh zloo eh qhlwkhu dq doo fdvk htxloleulxp/ qru dq doo wudgh fuhglw htxloleulxp/ wkh

lvvxh lv krz pxfk ri hdfk zloo eh xvhg e| zkrp1 Wkh dprxqw ri vxusoxv srwhqwldoo| dydlodeoh

lv fhqwudo wr wkh qdwxuh ri wkh uhvxowv1 Vlqfh zh qrupdol}h wkh ydoxh ri wkh jrrg lq wkh ex|hu*v

kdqgv dv 4/ wkh dprxqw ri srwhqwldoo| dydlodeoh vxusoxv lv 4 � f1 Li wkh frvw f lv orz/ wkhq qrw

doo wkdw pxfk �qdqflqj lv qhhghg/ dqg vr wkh dgyhuvh vhohfwlrq kdv d plqru lpsdfw1 Wudgh

fuhglw zloo eh xvhg1 Wkhuh zloo eh doprvw qr orvv ri vxusoxv lq wkh htxloleulxp1 Dv wkh frvw ri

surgxfwlrq lqfuhdvhv/ wkh dgyhuvh vhohfwlrq h�hfwv ehfrph pruh lpsruwdqw1
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Sursrvlwlrq 614 Li wkh frvw ri surgxfwlrq lv vx�flhqwo| orz/ wkhq wkhuh h{lvwv dq htxloleulxp

lq zklfk doo vhoohuv r�hu wkh iroorzlqj whupv1 Iru d fdvk vdoh wkh sulfh lv 4� %/ dqg iru d vdoh

rq wudgh fuhglw wkh sulfh lv 4= Wkh orz w|sh ex|hu sd|v fdvk/ dqg wkh kljk w|sh ex|hu ex|v rq

wudgh fuhglw1 Wkh lqyhvwru wuhdwv dq| ex|hu sd|lqj hs ru ohvv dv ehlqj srrohg/ dqg wkrvh sd|lqj

pruh wkdq hs dv orz1 Dq| vhoohu lv wuhdwhg dv srrohg1

Surri1 Wr frqvwuxfw wkh surri zh qhhg wr eh frqfhuqhg derxw erwk sduwlflsdwlrq frqvwudlqwv/

dqg lqfhqwlyh frpsdwlelolw| frqvwudlqwv1 Iru wkh fxuuhqw htxloleulxp wr krog/ wzr frqglwlrqv duh

fuxfldo1 Iluvw/ wkh kljk w|sh vhoohu pxvw suhihu wr sduwlflsdwh/ �r+k> s> 4 � %> 4, � �r+k> s> >> >,1

Wklv jhqhudwhv d frvw uhvwulfwlrq ri wkh irup f ? f�1 Vhfrqg/ wkh kljk w|sh vhoohu pxvw eh

zloolqj wr r�hu wudgh fuhglw/ �r+k> s> 4 � %> 4, � �r+k> s> hs> >,1 Wklv jhqhudwhv d frvw uhvwulfwlrq

ri wkh irup f ? f21

Ex|huv vwudwhjlhv= Wkh orz w|sh ex|hu lv wuhdwhg idluo| e| wkh lqyhvwru/ dqg vr suhihuv

zklfkhyhu lv orzhu/ wkh fdvk sulfh sS@ ru wkh fuhglw sulfh sSo1 Khqfh wkh| wdnh wkh fdvk sulfh1

Wkh kljk w|sh ex|hu zloo slfn sSo li kh idfhv d frvw ri dw ohdvw %/ gxh wr dgyhuvh vhohfwlrq1

Vhoohuv vwudwhjlhv= Frqvlghu wkh orz w|sh vhoohu1 Kh uhfhlyhv srrohg sulflqj iurp wkh lqyhvwru

vr wkh txhvwlrq lv/ zloo wklv eh hqrxjk wr fdxvh d ghyldwlrqB Kh orvhv % rq vdohv wr wkh orz w|sh

ex|hu/ e| qrw fkdujlqj wkh ixoo 4 dv d fdvk sulfh1 Krzhyhu li wkh ex|hu fkrrvhv sSo> wkh vhoohu

jdlqv e| ehlqj srrohg e| wkh lqyhvwru1 Iru % vpdoo hqrxjk/ wkh orvv rq wkh fdvk vdoh lv vpdoohu

wkdq wkh ehqh�w rq wkh �qdqflqj vlgh ri wkh fuhglw vdohv/ dqg wkhuh lv qr lqfhqwlyh wr ghyldwh1

Wkh kljk w|sh vhoohu sduwlflsdwlrq frqvwudlqw uhgxfhv wr d fulwlfdo frvw ohyho f�/ vxfk wkdw

f ? f�1 Lq wkh htxloleulxp wkh kljk w|sh vhoohu hduqv d sur�w ri �r+k> s> 4� %> 4,1

Dowhuqdwlyh 41 Wkh kljk w|sh vhoohu frxog lqvwhdg fkdujh d sulfh ri 4 dqg rqo| vhoo iru fdvk/

jhqhudwlqj sur�wv ri �r+k> s> 4> >,1 Lq rughu wr udlvh f iru rqh shulrg/ kh zloo kdyh wr jlyh xs

irR� @ f@+r,nr�
2

Dr.4,/ wr wkh lqyhvwru1 Wkh kljk w|sh vhoohu zloo eh lqgl�huhqw ehwzhhq/ irujrlqj

wkh vdoh dqg �qdqflqj lw e| wkh vdoh ri htxlw|/ li

+4� irR�, +v�Dr . 4, @ v�Dr= +47,

Wklv vroyhv iru f� dv/

f� @
r,nr�

2
Dr . 4

v�Dr . 4
= +48,

Dowhuqdwlyh 51 Wkh kljk w|sh vhoohu pljkw fkdujh d sulfh hs zklfk lv wkh kljkhvw fdvk rqo|

sulfh/ wkdw wkh kljk w|sh ex|hu zloo dffhsw1 Wklv jhqhudwhv sur�wv ri �r+k> s> hs> >,1 Khqfh/ wkh
4<



vhfrqg uhtxluhphqw lv wkdw �r+k> s> 4� %> 4, � �r+k> s> hs> >,1 Wkhuh lv d frvw ohyho +f2, vxfk wkdw

wklv frqglwlrq lv vdwlv�hg zlwk lqgl�huhqfh1

Vkrxog wkh kljk w|sh vhoohu vzlwfk wkh fdvk sulfh iurp 4 � % wr hsB Wklv uhgxfhv h{shfwhg

uhyhqxh e| 4 � hs � %@5= Wkh jdlq lv htxdo wr wkh h{shfwhg dgyhuvh vhohfwlrq frvw ri udlvlqj f

iurp wkh lqyhvwru1 Wkh frvw N/ wr d kljk w|sh �up ri udlvlqj f iurp wkh lqyhvwru lv/

N @ irR� +v�Dr . 4,� f= +49,

Vxevwlwxwlqj iru irR� dqg vroylqj/ |lhogv wkh h{shfwhg frvw dw

r�3r,
2

fDr

r,nr�
2

Dr . 4
= +4:,

Wkh h{shfwhg frvw ri dgyhuvh vhohfwlrq lv ohvv wkdq wkh orvv lq uhyhqxh 4� hs� %@5 li f ? f21 Wr

�qg f2/ vhw 4� hs @ N@5/ dqg vroyh/

f2 @
++v� . v,,Dr . 5,+e� � e,,DK

+e�DK . 4, +v� � v,,Dr

+4;,

Vr zkhq f ? f2/ wkh kljk w|sh vhoohu zloo qrw ghyldwh1 Wkxv qhlwkhu dowhuqdwlyh vwudwhj| sd|v

iru wkh kljk w|sh vhoohu1

Dw dq lqwhuphgldwh ohyho ri frvwv wkhuh lv d edodqflqj ri irufhv ehwzhhq wkh �qdqflqj sure0

ohpv ri wkh ex|huv dqg ri wkh vhoohuv1 Qhlwkhu xqghuydoxhg ex|huv/ qru xqghuydoxhg vhoohuv zlvk

wr udlvh ixqgv iurp wkh lqyhvwru1 Lq rughu wr lqgxfh wkh xqghuydoxhg ex|huv wr udlvh ixqgv/

wkh xqghuydoxhg vhoohu r�huv wr vhoo iru d orz fdvk sulfh1 Wkh ryhuydoxhg vhoohu zloo r�hu wudgh

fuhglw dqg vhoov dw d kljkhu sulfh1

Sursrvlwlrq 615 Wkhuh lv dq lqwhuphgldwh udqjh ri surgxfwlrq frvwv vxfk wkdw wkh kljk w|sh

vhoohu zloo rqo| vhoo iru fdvk/ exw fkdujhv d orzhu sulfh +hs,1 Wkh orz w|sh vhoohu r�huv wr vhoo dw

d sulfh ri 4/ hlwkhu iru fdvk ru rq wudgh fuhglw1 Zkhq idfhg e| d fdvk sulfh vwulfwo| ohvv wkdq

4/ doo ex|huv dffhsw1 Zkhq idfhg zlwk d fkrlfh ehwzhhq fdvk ru fuhglw sulfhv ri 4/ wkh orz w|sh

ex|hu lv lqgl�huhqw ehwzhhq fdvk dqg fuhglw> dqg wkh kljk w|sh ex|hu ex|v rq wudgh fuhglw1 Wkh

lqyhvwru wuhdwv dq| ex|hu sd|lqj hs ru ohvv dv ehlqj srrohg/ dqg wkrvh sd|lqj pruh wkdq hs dv

orz1 Dq| vhoohu lv wuhdwhg dv srrohg1

Surri1 Djdlq wkhuh duh wzr fhqwudo frqglwlrqv wkdw qhhg wr eh yhul�hg1 Zh qhhg wr yhuli|

wkdw wkh kljk w|sh vhoohu grhv qrw suhihu wr plplf wkh orz w|sh vhoohu/ dqg vr �r+k> o> hs> >, �
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�r+k> o> 4> 4,1 Wkh srlqw ri lqgl�huhqfh lv ghqrwhg dv f�1 Zh qhhg wr yhuli| wkdw wkh kljk w|sh

vhoohu grhv qrw suhihu wr jlyh xs wu|lqj wr pdnh vdohv wr wkh kljk w|sh ex|hu/ �r+k> o> hs> >, �
�r+k> o> 4> >,1 Wkh srlqw ri lqgl�huhqfh lv ghqrwhg dv fe1

Zh dovr fkhfn iru qrqplplfu|1 Wr vkrz wkdw wkh orz w|sh vhoohu grhv qrw plplf wkh kljk

w|sh uhtxluhv wkdw �r+o> o> 4> 4, � �r+o> o> hs> >,1 Wkh grplqdqfh lv fohdu ehfdxvh wkh kljk w|sh

�up rewdlqv sS@ ? 4 shu wudqvdfwlrq/ zkhuhdv wkh orz w|sh �up rewdlqv 4/ qrw ehlqj vxemhfw

wr dq| dgyhuvh vhohfwlrq frvwv1

Wkh kljk w|sh ex|hu grhv qrw plplf wkh orz1 Zkhq idflqj wkh kljk vhoohu wkhuh lv qr fkrlfh/

mxvw fdvk1 Zkhq idflqj wkh orz w|sh vhoohu/ wkh kljk w|sh ex|hu lv ehwwhu r� sd|lqj 4 rq fuhglw

udwkhu wkdq 4� % lq fdvk1 Wklv dyrlgv wkh dgyhuvh vhohfwlrq sureohp1

D vhoohu udlvlqj prqh| iurp wkh lqyhvwru lv wuhdwhg dv ehlqj orz w|sh1 Wkxv iru wkh orz

w|sh vhoohu udlvlqj prqh| lv d }hur qhw suhvhqw ydoxh wudqvdfwlrq1 Dffruglqjo| kh lv zloolqj wr

r�hu wkh jrrg dw wkh ex|huv uhvhuydwlrq sulfh/ dqg ohdyh lw wr wkh ex|hu wr ghflgh zkhwkhu wkh

sd|phqw ri 4 lv pdgh lq fdvk ru rq fuhglw1

Ilqglqj f�1 Grhv wkh kljk w|sh vhoohu suhihu wr vhw +sS@ @ 4�%/ sSo @ 4, udwkhu wkdq fkdujlqj

d fdvk sulfh hsB Li kh glg vr/ wkh vhoohu zrxog h{shfw wr vxsso| fuhglw kdoi wkh wlph1 Jlyhq wkh

lqyhvwru*v eholhi wkdw rqo| orz w|sh vhoohuv surylgh fuhglw/ wkh h{shfwhg frvw ri vxsso|lqj wudgh

fuhglw +N�, lv jlyhq e|

N � @
+v� � v,,fDr

v,Dr . 4
= +4<,

Lq wkh fdqglgdwh htxloleulxp wkh kljk w|sh vhoohu zrxog udwkhu orvh 4�hs wkdq lqfxu wkh h{shfwhg
dgyhuvh vhohfwlrq frvw/ jlyhq lq +4<,1 Vr vhwwlqj 4 � hs @ N �@5/ vxevwlwxwlqj iru hs/ dqg vroylqj

|lhogv/

f� @
+v,Dr . 4, +e� � e,,DK

+e�DK . 4, +v� � v,,Dr

= +53,

Ilqglqj fe1 Li wkh kljk w|sh vhoohu fkdujhv hs kh jhwv wzlfh wkh vdohv1 Li kh fkdujhg 4 kh

zrxog rqo| eh deoh wr vhoo wr wkh orz w|sh ex|hu1 Khqfh/ hs � f A +4 � f,@51 Wklv |lhogv wkh

xsshu erxqg rq wkh ydoxh ri f iru zklfk vxfk dq htxloleulxp h{lvwv1 Vxevwlwxwlqj iru hs dqg

vroylqj iru f |lhogv

fe @
+e,DK . 4,

+e�DK . 4,
= +54,
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Wr kdyh f� ? fe/ zh qhhg lw wr eh wkh fdvh wkdw

+e,DK . 4,

+v,Dr . 4,
A

+e� � e,,DK

+v� � v,,Dr

= +55,

Lq rughu iru wklv wr krog/ wkhuh pxvw eh d uhodwlyho| vpdoo ghjuhh ri dgyhuvh vhohfwlrq iru wkh

ex|huv/ dqg d kljk ghjuhh iru wkh vhoohuv1

Qrwh wkdw wkh orz w|sh ex|hu lv lqgl�huhqw ehwzhhq wkh wzr r�huv sS@ dqg sSo1 Lw lv dvvxphg

lq wkh sursrvlwlrq wkdw wkh orz w|sh ex|hu dffhswv wkh fdvk r�hu udwkhu wkdq wkh fuhglw r�hu

zkhq erwk duh r�huhg e| wkh orz w|sh vhoohu1 Lw frxog lqvwhdg kdyh ehhq dvvxphg wkdw wkh orz

w|sh ex|hu dffhswv wkh fuhglw r�hu1 Wklv zrxog eh lppdwhuldo dv orqj dv wkh lqyhvwru revhuyhg

zkhwkhu wkh vdoh zdv pdgh1

Sursrvlwlrq 616 Iru vx�flhqwo| kljk frvwv ri surgxfwlrq/ wkhuh h{lvwv dq htxloleulxp lq zklfk

wkh kljk w|sh vhoohu fkdujhv d fdvk sulfh ri 4/ dqg lv xqzloolqj wr r�hu wudgh fuhglw1 Wkh orz

w|sh vhoohu zloo vhoo iru fdvk ru rq wudgh fuhglw/ dqg lq hdfk fdvh fkdujhv d sulfh ri 41 Zkhq

wkh rqo| dydlodeoh r�hu lv d fdvk sulfh ri 4/ wkh orz w|sh ex|hu dffhswv lw/ dqg wkh kljk w|sh

ex|hu grhv qrw wudgh1 Zkhq erwk fdvk dqg wudgh fuhglw duh dydlodeoh/ d kljk w|sh ex|hu wdnhv

wkh wudgh fuhglw1 Wkh orz w|sh ex|hu zloo wdnh hlwkhu wkh wudgh fuhglw ru wkh fdvk whupv> uhfhlylqj

wkh vdph sd|r� lq hdfk fdvh1 Wkh lqyhvwru wuhdwv doo ex|huv dqg doo vhoohuv dv orz w|sh1

Surri1 Rqfh djdlq wkhuh duh wzr lpsruwdqw uhvwulfwlrqv rq frvwv1 Iluvw/ wkh kljk w|sh

vhoohu pxvw qrw suhihu wr fxw wkh fdvk sulfh lq rughu wr lqgxfh kljk w|sh ex|huv wr ex|/ vr

�r+k> o> 4> >, � �r+k> o> hs> >,1 Wkh srlqw ri lqgl�huhqfh lv ghqrwhg fD1 Vhfrqg/ wkh kljk w|sh vhoohu

pxvw qrw eh deoh wr lpsuryh klv sur�wv e| r�hulqj wudgh fuhglw/ vr �r+k> o> 4> >, � �r+k> o> 4> 4,1

Wkh srlqw ri lqgl�huhqfh lv ghqrwhg fS1 Vlqfh wkh kljk w|sh �upv gr qrw dssurdfk wkh lqyhvwru/

wkh sduwlflsdwlrq frqvwudlqwv duh wulyldo1

Wkh orz w|sh vhoohu zloo qrw zdqw wr plplf wkh kljk w|sh vhoohu/ vlqfh kh jdlqv e| ehlqj deoh

wr wudgh zlwk wkh kljk w|sh ex|hu1 Wkxv/ �r+o> o> 4> 4, � �r+o> o> 4> >,1 D vhoohu udlvlqj prqh|

iurp wkh lqyhvwru lv wuhdwhg dv ehlqj orz w|sh1 Wkxv iru wkh orz w|sh vhoohu udlvlqj prqh|

lv d }hur qhw suhvhqw ydoxh pdwwhu1 Dffruglqjo| kh zloo vlpso| r�hu wkh jrrg dw wkh ex|hu*v

uhvhuydwlrq sulfh/ dqg ohdyh lw wr wkh ex|hu wr ghflgh zkhwkhu wkh sd|phqw ri 4 lv pdgh iru

fdvk ru rq fuhglw1

55



Ilqglqj fD1 Iru wkh kljk w|sh vhoohu/ udlvlqj prqh| iurp wkh lqyhvwru hqwdlov orvvhv1 Frqvlghu

wkh ghflvlrq qrw wr r�hu fuhglw/ exw wr r�hu wr vhoo iru d fdvk sulfh ri 4= Fdq kh jdlq e| ghyldwlqj

dqg srvwlqj d fdvk sulfh wr dwwudfw wkh kljk w|sh ex|huB Wkh pd{lpxp wkdw wkh kljk w|sh

ex|hu fdq udlvh lq fdvk lv hs1 Wkh kljk w|sh vhoohu zloo qrw jdlq e| ghyldwlqj li hs�f ? +4� f,@5>

ru f A fD/ zkhuh

fD @
+e,DK . 4,

+e�DK . 4,
= +56,

Qrwh wkdw fD @ fe1

Ilqglqj fS1 Wkh kljk w|sh vhoohu fdq dovr ghyldwh e| dovr r�hulqj d fuhglw sulfh ri 4 dqg

uhgxflqj klv fdvk sulfh wr 4�%1 Wkh vhoohu*v jdlq/ zkhq hqfrxqwhulqj d kljk w|sh ex|hu lv wkhq

4 � f= Klv frvw lv htxdo wr wkh h{shfwhg dgyhuvh vhohfwlrq frvw ri udlvlqj f iurp wkh lqyhvwru1

Wklv frvw wr d kljk w|sh vhoohu ri udlvlqj f iurp wkh lqyhvwru lv htxdo wr

�
ir,� �

f

v�Dr . 4

�
+v�Dr . 4, = +57,

Vxevwlwxwlqj iru ir,� @
S

r,�rn�
> dqg vroylqj |lhogv wkh h{shfwhg frvw ri dgyhuvh vhohfwlrq ri

+v� � v,, f

v,Dr . 4
Dr= +58,

Frvwv ri ghyldwlqj h{fhhg jdlqv/ 4 � f> zkhq f A fS/ zkhuh

fS @
+v,Dr . 4,

+v�Dr . 4,
= +59,

Zkdw ryhudoo phvvdjhv duh vxjjhvwhg lq wklv vhfwlrqB Li wkh vhoohu*v frvw ri surgxfwlrq lv

orz hqrxjk/ wkhq doo vhoohuv duh suhsduhg wr vhoo hlwkhu iru fdvk ru rq fuhglw whupv vlqfh wkh

xqghuydoxdwlrq ri wkh dvvhwv lv qrw vxfk d sureohp1 Wkh dprxqw wkdw lv qhhghg lv prghvw1 Wkh

kljk w|sh ex|hu/ zruu|lqj derxw wkh sureohp ri xqghuydoxdwlrq ri klv dvvhwv e| wkh lqyhvwru/

ex|v rq fuhglw whupv wr dyrlg kdylqj wr udlvh dgglwlrqdo rxwvlgh ixqgv1 Wkh orz w|sh ex|hu

lv qrw zruulhg derxw xqghuydoxdwlrq ri klv dvvhwv e| wkh lqyhvwru/ dqg vr kh lv zloolqj wr sd|

fdvk1

Li wkh vhoohu*v frvw ri surgxfwlrq lv kljk hqrxjk wkhq wkh kljk w|sh vhoohu*v zruu| derxw wkh

xqghuydoxdwlrq ri klv dvvhwv e| wkh lqyhvwru ehfrphv d �uvw rughu frqfhuq1 Vr kh rqo| r�huv

wr vhoo iru fdvk1 Wkh orz w|sh vhoohu grhv qrw kdyh wr zruu| derxw wkh xqghuydoxdwlrq ri klv
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rwkhu dvvhwv/ dqg vr kh lv zloolqj wr vhoo hlwkhu iru fdvk ru rq fuhglw whupv1 Hlwkhu zd| kh zloo

ghpdqg '4 wr h{wudfw doo vxusoxv1 Wkh kljk w|sh ex|hu lv zloolqj wr ex| rq fuhglw/ exw qrw iru

fdvk1 Wkh orz w|sh ex|hu lv zloolqj wr ex| hlwkhu iru fdvk ru iru fuhglw1

Dw prghudwh frvw ohyhov/ lw pdwwhuv h{dfwo| krz wkh ydulrxv sdudphwhuv ri wkh sureohp

uhodwh wr hdfk rwkhu1 Wkh orz w|sh vhoohu lv zloolqj wr vhoo iru hlwkhu fdvk ru iru fuhglw/ dv orqj

dv kh jhwv doo wkh vxusoxv1 Wkh kljk w|sh vhoohu lv zloolqj wr vhoo iru fdvk1 Kh fkdujhv d orzhu

fdvk sulfh wkdq grhv wkh orz w|sh vhoohu1 Wklv lv ehfdxvh kh lv qrw zloolqj wr vhoo iru fuhglw/ exw

kh vwloo zrxog olnh wr dwwudfw erwk wkh ryhuydoxhg dqg wkh xqghuydoxhg ex|huv wr ex| iurp klp1

Wkhuh lv wkxv d prghudwlqj h�hfw rq wkh sulfh ri wkh lqwhuphgldwh jrrg lq wklv fdvh1 Wkh orvv

lq pdunhw srzhu lv dw wkh h{shqvh ri wkh kljk w|sh vhoohu1 Wkh jdlq lv uhfhlyhg e| doo ex|huv1

Frqvlghu krz wkhvh htxloleuld duh uhodwhg1 Vlqfh f2 lv odujhu wkdq f�/ wkh htxloleuld lq

sursrvlwlrqv +614, dqg +615, duh ryhuodsslqj1 Krzhyhu wkh htxloleuld lq sursrvlwlrqv +615, dqg

+616, gr qrw ryhuods ehfdxvh fe @ fD1 Fdgve|/ Iudqn dqg Pdnvlprylf +4<<;, �qg wkdw zkhq

wkhuh duh pxowlsoh htxloleuld/ h�flhqf| lv vrphwlphv khosixo lq suhglfwlqj zklfk htxloleulxp

zloo eh revhuyhg1 Iru wkh fxuuhqw wkhru| lw vhhpv olnho| wkdw h�flhqf| iurp wkh shuvshfwlyh

ri wkh vhoohu pd| eh fuxfldo1 Li vr/ wkhq zh h{shfw wkdw wkh htxloleulxp lq sursrvlwlrq +614,

grplqdwhv wkdw lq sursrvlwlrq +615, zkhq wkh sdudphwhu ydoxhv duh vxfk wkdw erwk h{lvw1��

Krz grhv wkh uhodwlyh lpsruwdqfh ri wkh dgyhuvh vhohfwlrq rq hlwkhu vlgh ri wkh pdunhw d�hfw

wkh suhglfwlrqvB

Fruroodu| 617 Vxssrvh wkdw dgyhuvh vhohfwlrq lv yhu| edg iru wkh ex|huv +e, dqg e� duh yhu| idu

dsduw,/ exw d plqru pdwwhu iru wkh vhoohuv +v, dqg v� duh yhu| forvh wrjhwkhu,1 Wkh htxloleulxp

lq sursrvlwlrq +614, lv wkh rqh wkdw lv olnho| wr dulvh1

Wr vhh wklv qrwh wkdw f� lv urxjko| 4/ dqg f2 dssurdfkhv .41 Khqfh wkh +614, htxloleulxp lv

olnho| wr eh frqvlvwhqw1 Qh{w qrwh wkdw f� dssurdfkhv .4/ zklfk uxohv rxw wkh +615, htxloleulxp1

Ilqdoo| qrwh wkdw fS zloo dssurdfk 4/ zklfk pdnhv wkh +616, htxloleulxp xqolnho|1

Fruroodu| 618 Vxssrvh wkdw dgyhuvh vhohfwlrq lv qrw pxfk ri d sureohp iru wkh ex|huv +e, dqg

��W? @?) i^��*�Mh��4 �?_ih �?Uih|@�?|)c �i 4�t| |@!i U@hi |L tTiU�u) |�i Mi*�iut Lu |�i �h4t� �t �t �i** !?L�?c

|�i i^��*�Mh��4 U@? Mi ti?t�|��i |L |�i tTiU��U@|�L? Lu |�i Mi*�iut �i*_ @ML�| i�i?|t |�@| @hi ?L| LMtih�i_ �? |�i

i^��*�Mh��4� �? @*|ih?@|��i |L |�i Mi*�iut |�@| �i tTiU�u)c �L�*_ Mi |L tTiU�u) |�@| |�i �?�it|Lh |hi@|t _i��@|�?}

�h4t @t *L� |)Ti� A�@| �L�*_ U�@?}i |�i h@?}i Lu T@h@4i|ih �@*�it uLh ���U� |�i i^��*�Mh�@ �i _ih��i �L*_� W|

_Lit ?L| L|�ih��ti U�@?}i |�i�h U�@h@U|ih�
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e� duh yhu| forvh wrjhwkhu,/ exw lw lv d vhulrxv sureohp iru wkh vhoohuv +v, dqg v� duh yhu| idu

dsduw,1 Wkhq wkh +615, htxloleulxp lv wkh rqh wkdw lv olnho| wr dulvh1

Wr vhh wklv/ qrwh wkdw f� lv vwulfwo| ohvv wkdq 4/ exw f2 dssurdfkhv }hur/ vr wkh +614, htxlole0

ulxp zloo qrw eh vdwlv�hg1 Qh{w qrwh wkdw f� dssurdfkhv 3/ dqg fe dssurdfkhv 4/ zklfk phdqv

wkdw wkh +615, htxloleulxp lv yhu| olnho| wr eh frqvlvwhqw/ dqg lw pdnhv wkh +616, htxloleulxp

xqolnho|1

Iru wkhuh wr eh qr wudgh ehwzhhq d kljk w|sh vhoohu dqg d kljk w|sh ex|hu/ dv lq wkh +616,

htxloleulxp/ uhtxluhv d edodqflqj ri h�hfwv1 Wkhuh pxvw eh vhulrxv dgyhuvh vhohfwlrq rq erwk

vlghv ri wkh pdunhw1

Wkhuh lv d vruw ri dv|pphwu| fuhdwhg e| wkh vhoohu*v pdunxs1 Ohvv rxwvlgh ixqglqj lv qhhghg

li wkh vdoh lv rq wudgh fuhglw udwkhu wkdq iru fdvk1 Rqo| wkh surgxfwlrq frvw f/ qhhgv wr eh

fryhuhg e| wkh rxwvlgh ixqglqj1 Rxwvlgh ixqglqj ri d fdvk vdoh pxvw dovr fryhu wkh vhoohu*v

pdunxs1 Wklv whqgv wr idyru wkh xvh ri wudgh fuhglw/ dqg wkhuhiruh wr zrun djdlqvw wkh +615,

htxloleulxp1 Wr vhh wklv/ vxssrvh wkdw v, @ e,/ v� @ e�/ dqg wkdw Dr @ DK1 Wkhq e| frqglwlrq

+55, wkh +615, htxloleulxp fdqqrw h{lvw1

Wkh olwhudwxuh frqwdlqv pdq| prghov ri vhfxulw| lvvxdqfh lq zklfk wkh orz w|sh lq d srro

ehqh�wv dw wkh h{shqvh ri wkh kljk w|sh +vhh Gdqlho dqg Wlwpdq +4<<8, iru d vxuyh|,1 Rxu prgho

gl�huv ehfdxvh ehqh�wv wkdw d orz w|sh ex|hu zrxog rwkhuzlvh uhdol}h/ fdq eh sduwo| uhpryhg

wkurxjk wkh surgxfw pdunhw uhodwlrqvkls1 Wkh| duh uhpryhg li wkh vhoohu �qgv lw sur�wdeoh wr

r�hu wudgh fuhglw1 Wudgh fuhglw uhpryhv wkh lqfhqwlyh iru wkh kljk w|sh ex|hu wr srro zlwk

wkh orz w|sh ex|hu1 Wkxv wudgh fuhglw uhgxfhv wkh lpsruwdqfh ri dgyhuvh vhohfwlrq e| doorzlqj

h{whuqdo �qdqflqj e| wkh sduw| zlwk ohdvw dgyhuvh vhohfwlrq1 Wkh sduw| zklfk ehqh�wv iurp

dgyhuvh vhohfwlrq lv qrw qhfhvvdulo| wkh orzhu w|sh1 Lq rughu wr ehqh�w iurp dgyhuvh vhohfwlrq/

|rx kdyh wr eh wkh orz w|sh grlqj exvlqhvv zlwk �upv wkdw kdyh d zruvh dgyhuvh vhohfwlrq

sureohp wkdq |rxu vlgh ri wkh pdunhw kdv1

e ,4T�h�U@* W4T*�U@|�L?t

Lq wklv vhfwlrq zh kljkoljkw vrph ri wkh whvwdeoh lpsolfdwlrqv ri wkh dqdo|vlv1 Wkh uhohqglqj dqg

wkh dgyhuvh vhohfwlrq sureohpv zloo lq jhqhudo frh{lvw1 Pdq| ri wkh lpsolfdwlrqv duh vlplodu/

exw wkhuh duh fdvhv lq zklfk wkh| kdyh gl�hulqj lpsolfdwlrqv1 Vxfk fdvhv fdq eh xvhg wr dvvhvv
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wkh uhodwlyh lpsruwdqfh ri wkhvh wzr dvshfwv ri wudgh fuhglw1 Vlqfh Shwhuvhq dqg Udmdq +4<<:,

lv wkh prvw frpsuhkhqvlyh hpslulfdo vwxg| ri wudgh fuhglw fxuuhqwo| dydlodeoh/ zh sxw sduwlfxodu

hpskdvlv rq krz rxu suhglfwlrqv uhodwh wr wkhlu �qglqjv1

Wkh uhohqglqj sureohp vkrzv krz wkh xvh ri wudgh fuhglw ydulhv/ dv d ixqfwlrq ri revhuyhg

fuhglwzruwklqhvv1 Wkxv whvwv fdq eh edvhg rq h{ dqwh revhuydeoh gl�huhqfhv ehwzhhq �upv1

Xqolnh wkh uhohqglqj sureohp/ wkh dgyhuvh vhohfwlrq sureohp lv ixqgdphqwdoo| edvhg rq wkh

lghd wkdw revhuydwlrqdoo| htxlydohqw �upv duh dfwxdoo| srvlwlrqhg txlwh gl�huhqwo|1 Wklv lpsolhv

wkdw hpslulfdo whvwv ri wkh dgyhuvh vhohfwlrq sureohpv fdqqrw eh edvhg rq h{ dqwh revhuydeoh

ihdwxuhv ri wkh �up1

Whvwv ri wkh dgyhuvh vhohfwlrq fdq eh edvhg rq gl�huhqfhv ehwzhhq lqgxvwulhv1 Orrnlqj

ehwzhhq lqgxvwulhv/ lw vkrxog eh srvvleoh wr glvwlqjxlvk wkrvh lqgxvwulhv lq zklfk dgyhuvh vh0

ohfwlrq lv d sduwlfxodu sureohp/ xvlqj phdvxuhv olnh surgxfw khwhurjhqhlw|/ kljk uhvhdufk dqg

ghyhorsphqw/ wkh sur�wdelolw| ri lqvlghu wudghv/ ru kljk dgyhuwlvlqj h{shqvhv1 Whvwv fdq dovr

eh edvhg rq wkh xvh ri h{ srvw uhdol}dwlrqv wr lqihu wkrvh zkr zhuh h{ dqwh lqfruuhfwo| ydoxhg1

Wklv fdq eh grqh e| orrnlqj dw �upv wkdw h{shulhqfhg vljql�fdqw lqfuhdvhv ru gursv lq wkh

ydoxhv ri wkhlu vkduhv1

Pdq| ri wkh h{lvwlqj wkhrulhv ri wudgh fuhglw/ gr qrw gluhfwo| dffrxqw iru wkh idfw wkdw lw lv

vkruw whup fuhglw1 Wkh dqdo|vlv ri wkh uhohqglqj sureohp suhglfwv wkdw wudgh fuhglw lv xvxdoo|

vkruw whup fuhglw1 Lqsxwv surylgh froodwhudo vxssruwlqj wudgh fuhglw1 Ilqlvkhg jrrgv gr qrw1 Dv

glvfxvvhg lq vhfwlrq +415, rqfh d jrrg lv surfhvvhg ru uhvrog lq jrrg idlwk/ wkhq dv d pdwwhu ri

odz wkh froodwhudo ydoxh lv jrqh1 Qrwklqj fdq ohjdoo| eh uhsrvvhvvhg e| wkh vhoohu1 Wkh lqyhvwru

frqfhuq derxw wkh uhohqglqj srolf| ri wkh vhoohu zrxog qr orqjhu eh r�vhw e| wkh juhdwhu delolw|

wr uhfodlp ydoxh lq d uhsrvvhvvlrq1 Dffruglqjo| dw wkdw srlqw/ gluhfw �qdqflqj ri wkh ex|hu

zrxog grplqdwh ryhu d frqwlqxhg h{whqvlrq ri wudgh fuhglw1

D qxpehu ri whvwdeoh lpsolfdwlrqv iroorz gluhfwo|1 Iluvw/ wkh vhoohu kdv qr dgydqwdjh ryhu

wkh lqyhvwru lq wkh froohfwlrq ri fdvk/ dqg vr wkh h{whqw wr zklfk d �up uhfhlyhv wudgh fuhglw

zloo eh lqghshqghqw ri lw*v fdvk kroglqjv1 Wklv lqghshqghqfh lv frqvlvwhqw zlwk wkh �qglqjv

ri Shwhuvhq dqg Udmdq +4<<:,1 Vhfrqg/ lw dffrxqwv iru wkh hpslulfdo �qglqj e| Shwhuvhq dqg

Udmdq +4<<:,/ wkdw wudgh fuhglw uhfhlyhg e| d �up lv qhjdwlyho| uhodwhg wr wkh shufhqwdjh ri

lqyhqwru| wkdw frqvlvwv ri �qlvkhg jrrgv1 Wklug/ lw lpsolhv wkdw lqgxvwulhv zlwk orqjhu lqyhqwru|
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kroglqj shulrgv zloo kdyh orqjhu wudgh fuhglw shulrgv1�e Irxuwk/ li d �up dgrswv _mxvw lq wlph%

lqyhqwru| srolflhv/ wkhq wkh whupv ri wudgh fuhglw wkdw lw uhfhlyhv zloo eh vkruwhqhg1

Wkh dqdo|vlv ri wkh uhohqglqj sureohp suhglfwv wkdw vhoohuv surylgh ixoo wudgh fuhglw wr orz

w|sh ex|huv/ dqg wkh dprxqw ri fuhglw wkdw wkh| surylgh wr kljk w|sh ex|huv lv dq lqfuhdvlqj

ixqfwlrq ri wkh vhoohu*v fuhglwzruwklqhvv1 Wkxv hpslulfdoo| zh h{shfw wr vhh �upv erwk h{whqglqj

dqg uhfhlylqj wudgh fuhglw lq wudqvdfwlrqv zlwk �upv ri vlplodu fuhglwzruwklqhvv1 Wklv frqwudvwv

zlwk wkh suhglfwlrqv ri wkhrulhv vwuhvvlqj wkh sulfh glvfulplqdwlrq uroh ri wudgh fuhglw/ ru lwv uroh

lq khoslqj d �qdqfldoo| wurxeohg ex|hu1 Zh dovr h{shfw wr vhh wkdw pruh fuhglwzruwk| �upv

h{whqg pruh wudgh fuhglw ryhudoo/ dv lv grfxphqwhg lq Shwhuvhq dqg Udmdq +4<<:,1

Wkh dgydqwdjh lq uhsrvvhvvlrq lv olnho| wr eh pruh lpsruwdqw iru lqgxvwulhv zlwk lpshuihfwo|

frpshwlwlyh vhfrqg kdqg jrrgv pdunhwv1 Kroglqj wkh sk|vlfdo shulvkdelolw| ri wkh jrrg frq0

vwdqw/ wkh suhvhqfh ri d kljko| h�flhqw vhfrqg kdqg jrrgv pdunhw zloo uhgxfh wkh dgydqwdjh

wkdw wkh vhoohu kdv ryhu wkh lqyhvwru1 Khqfh wkh lqyhvwru zloo �qdqfh wkh ex|hu zkr zloo wkhq

sd| fdvk pruh riwhq lq vxfk lqgxvwulhv1

Wkh ohjdo delolw| ri fuhglwruv wr uhsrvvhvv froodwhudo lq d edqnuxswf| zloo d�hfw wkh uhodwlyh

xvh ri wudgh fuhglw1 Wklv vxjjhvwv wzr w|shv ri whvwv1 Iluvw/ zlwklq wkh XV wkhuh kdyh ehhq ohjdo

fkdqjhv wkdw pdujlqdoo| uhgxfhg wkh delolw| ri vhoohuv wr uhfodlp jrrgv1 Wklv lv qrw suhglfwhg

wr d�hfw doo �upv htxdoo|1 Vxfk fkdqjhv vkrxog kdyh ehhq iroorzhg e| dq lqfuhdvhg xvh ri fdvk

vdohv/ sduwlfxoduo| e| wkh pruh fuhglwzruwk| ex|hu1

Vhfrqg/ dfurvv frxqwulhv wkhuh duh gl�huhqw ohjdo v|vwhpv1 Vrph v|vwhpv duh pruh idyrudeoh

wr vhoohu uhsrvvhvvlrq wkdq duh rwkhu ohjdo v|vwhpv1 Wklv frxog dovr eh xvhg wr frqvwuxfw d gluhfw

whvw ri wkh wkhru|1 Lw lv zhoo nqrzq wkdw vrph lq vrph frxqwulhv wudgh fuhglw lv pruh lpsruwdqw

wkdq lq rwkhuv/ exw zh kdyh qrw vhhq d whvw ri krz wklv pdwfkhv zlwk wkhlu ohjdo v|vwhpv1

Li wkh rxwvlgh revhuyhu fdq glvwlqjxlvk lqgxvwulhv zlwk lqvljql�fdqw dv|pphwulf lqirupdwlrq

iurp wkrvh vhyhuho| d�hfwhg/ wkhq dgyhuvh vhohfwlrq kdv gluhfwo| whvwdeoh lpsolfdwlrqv1 Lq wkrvh

lqgxvwulhv lq zklfk dv|pphwulhv ri lqirupdwlrq derxw wkh ydoxhv ri wkh vhoohuv dvvhwv lq sodfh

duh suhvhqw exw vpdoo/ doo vhoohuv zloo r�hu wr vhoo iru erwk fdvk dqg fuhglw/ wkh gl�huhqfhv lq

wkh whupv r�huhg e| gl�huhqw vhoohuv zloo eh vpdoo/ dqg gl�huhqfhv lq wkh fdvk dqg fuhglw sulfhv
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fkdujhg e| dq lqglylgxdo vhoohu zloo dovr eh vpdoo1 Dw wkh rwkhu h{wuhph/ lq wkrvh lqgxvwulhv

lq zklfk wkhuh duh odujh srwhqwldo dv|pphwulhv dprqj erwk wkh ex|huv dqg wkh vhoohuv/ vrph

+xqghuydoxhg, vhoohuv zloo rqo| vhoo iru fdvk/ zkhuhdv rwkhu +ryhuydoxhg, vhoohuv vhoo iru erwk

fdvk dqg fuhglw1 Krzhyhu/ revhuyhg fdvk dqg fuhglw sulfhv zloo djdlq eh vlplodu/ dowkrxjk wkh

dydlodelolw| ri fuhglw gl�huv1

Iru wkrvh lqgxvwulhv lq zklfk erwk vhoohuv dqg ex|huv idfh vljql�fdqw/ exw qrw ryhuzkhoplqj

dgyhuvh vhohfwlrq zkhq ghdolqj zlwk wkh lqyhvwruv/ wkhuh lv d prghudwlqj h�hfw1 Xqghuydoxhg

vhoohuv ghpdqg fdvk dqg gr qrw r�hu fuhglw whupv/ zkhuhdv rwkhu vhoohuv vhoo r�hu erwk fdvk dqg

fuhglw whupv1 Lq sduwlfxodu wkh fdvk sulfh ghpdqghg e| wkh xqghuydoxhg vhoohuv lv suhglfwhg wr

eh orzhu wkdq wkh fdvk sulfh ghpdqghg e| wkh ryhuydoxhg vhoohuv1 Wklv gl�huhqfh lv suhglfwhg

wr eh juhdwhu wkdq wkh gl�huhqfh ehwzhhq wkh fdvk dqg fuhglw sulfhv r�huhg e| wkh ryhuydoxhg

vhoohuv1

E| r�hulqj wudgh fuhglw wkh vhoohu pd| eh deoh wr lqfuhdvh wkh sulfh kh fkdujhv1�D Ryhuydoxhg

�upv zloo whqg wr eh h{whqglqj d juhdwhu wkdq dyhudjh dprxqw ri wudgh fuhglw1 Wkh| zloo eh

wdnlqj ohvv wkdq dq dyhudjh dprxqw ri wudgh fuhglw1 Xqghuydoxhg �upv zloo whqg wr eh grlqj

wkh uhyhuvh1

Shwhuvhq dqg Udmdq +4<<:, �qg juhdwhu h{whqvlrq ri wudgh fuhglw e| �upv zlwk qhjdwlyh

lqfrph/ dqg qhjdwlyh vdohv jurzwk1 Dv wkh| srlqw rxw/ wklv grhv qrw iroorz iurp wkh suhylrxv

wkhrulhv ri wudgh fuhglw1 Lw lv frqvlvwhqw zlwk wkh dgyhuvh vhohfwlrq dssurdfk1 Vxssrvh wkdw

d �up kdv ehhq xqghuydoxhg/ dqg fkdqjhv wr ehlqj ryhuydoxhg1 Wklv sdwwhuq lv sduwlfxoduo|

olnho| iru kljk jurzwk �upv wkdw uhdfk d wxuqlqj srlqw lq wkhlu rssruwxqlwlhv1�S Lw lv olnho|

wkdw lqvlghuv uhfrjql}h wkh fkdqjh ehiruh wkh lqyhvwru1 Vxfk d �up zloo lqfuhdvh vdohv rq wudgh

fuhglw/ dqg uhgxfh wkh dprxqw ri wudgh fuhglw wkdw lw wdnhv iurp lwv rzq vxssolhuv1

Lw lv srsxodu wr uhodwh fuhglw sudfwlfhv wr sur�wdelolw|/ dqg lqwhusuhw wkh fdxvdolw| dv uxqqlqj

iurp fuhglw srolf| wr sur�wv1 Wkhuh lv dq lqvwlwxwlrqdo olwhudwxuh zklfk grhv suhflvho| wklv/ dqg

wkhq uhfrpphqgv ghpdqglqj hduo| sd|phqw iurp ex|huv zkloh vwuhwfklqj d �up*v rzq sd|deohv
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+vhh Pdvrqvrq +4<<3, iru lqvwdqfh,1 Vlplodu dgylfh fdq eh irxqg lq pdq| �qdqfh wh{werrnv1

Wkh dqdo|vlv vxjjhvwv wkdw juhdwhu fdxwlrq lv qhhghg1

Vxssrvh wkdw dq dqdo|vw orrnhg dw d vdpsoh ri lqlwldoo| vhhplqjo| lghqwlfdo �upv/ vrph ri

zkrp wxuqhg rxw wr eh pruh vxffhvvixo wkdq rwkhuv1 Vxssrvh wkdw wkh h�hfwv irxqg lq rxu

dqdo|vlv ri dgyhuvh vhohfwlrq duh dw zrun1 Wkhq wkh pruh vxffhvvixo �upv zloo kdyh h{whqghg

ohvv wudgh fuhglw/ wdnhq pruh wudgh fuhglw/ dqg rq dyhudjh fkdujhg orzhu sulfhv1 Lq frqwudvw wr

wkh fdxvdo lqwhusuhwdwlrq jlyhq wr vxfk fruuhodwlrqv lq wkh lqvwlwxwlrqdo olwhudwxuh/ lq rxu prgho

wkhvh idfwruv duh uh�hfwlyh ri xqghuydoxdwlrq/ udwkhu wkdq fdxvdo ri vxffhvv1

Rxu lqwhusuhwdwlrq fdq eh whvwhg xvlqj h{ srvw dqdo|vlv ri �upv wkdw kdg vljql�fdqw vwrfn

pdunhw ghfolqhv1 Sulru wr vxfk ghfolqhv/ zh zrxog suhglfw dq lqfuhdvhv lq vdohv rq wudgh fuhglw1

Vlploduo| �upv wkdw uhjlvwhuhg vljql�fdqw vwrfn pdunhw lqfuhdvhv duh suhglfwhg wr kdyh uhgxfhg

wkhlu vdohv rq wudgh fuhglw/ sulru wr wkh lqfuhdvh1 Wkhvh h�hfwv duh suhglfwhg wr eh pruh

surqrxqfhg lq lqgxvwulhv lq zklfk wkh dgyhuvh vhohfwlrq h�hfwv duh vwurqjhu/ vxfk dv wkrvh zlwk

yhu| khwhurjhqrxv surgxfwv ru wkrvh zlwk vxevwdqwldo uhvhdufk dqg ghyhorsphqw h{shqvhv1

D �L?U*�t�L?

Sxufkdvhv duh iuhtxhqwo| �qdqfhg e| wkh vhoohu/ udwkhu wkdq e| lqyhvwruv ghdolqj gluhfwo| zlwk

wkh ex|hu1 Wklv pd| dsshdu lqh�flhqw/ vlqfh lq sulqflsoh wkh vhoohu fdq rqo| r�hu wudgh fuhglw li

kh fdq udlvh prqh| iurp wkh lqyhvwru1 Zh dujxh wkdw dowkrxjk wkh vhoohu grhv qrw vshfldol}h lq

wkh surylvlrq ri fuhglw/ kh kdv wzr dgydqwdjhv lq �qdqflqj wkh wudqvdfwlrq wkdw dulvh ehfdxvh

ri klv uhodwlrqvkls zlwk wkh ex|hu1

Iluvw/ wkh vhoohu lv lq wkh lqgxvwu|/ zkhuhdv wkh �qdqfldo lqwhuphgldulhv duh qrw1 Li wklqjv

wxuq rxw edgo|/ wkhq wkh jrrg qhhgv wr eh uhsrvvhvvhg dqg uhvrog1 Wkh vhoohu fdq uhfrxs pruh

ydoxh wkdq fdq dq lqyhvwru1 Wklv pdnhv lw h�flhqw iru wkh lqyhvwru wr ohqg wr wkh vhoohu/ dqg iru

wkh vhoohu wr r�hu wudgh fuhglw1 Krzhyhu wkh vhoohu pd| kdyh dq lqfhqwlyh wr surylgh wrr pxfk

fuhglw wr ulvn| ex|huv1 Zh dqdo|}h frqglwlrqv xqghu zklfk wkh vhoohuv dgydqwdjh lq uhsrvvhvvlrq

h{fhhgv wkh frvwv dvvrfldwhg zlwk uhohqglqj1

Vhfrqg/ xqfhuwdlqw| derxw wkh ydoxh ri d �up*v dvvhwv lq sodfh/ dv lq P|huv dqg Pdmoxi

+4<;7,/ pdnhv lw frvwo| iru ex|huv wr udlvh fdslwdo iurp wkh lqyhvwru1 Ehfdxvh wkh vhoohu dovr

wudqvdfwv zlwk wkh ex|hu lq wkh jrrgv pdunhw/ kh pd| eh deoh wr plwljdwh wklv dgyhuvh vhohfwlrq
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frvw1 Wkh vhoohu fdq r�hu gl�huhqw sulfhv iru fdvk dqg fuhglw wudqvdfwlrqv1 Zh vkrz wkdw zkhq

wkh dgyhuvh vhohfwlrq sureohp d�hfwv erwk ex|huv dqg vhoohuv/ wkhuh lv d edodqflqj dfw1 Lq

jhqhudo/ wudqvdfwlrqv zloo eh �qdqfhg e| wkh sduw| wkdw idfhv orzhu frvwv ri dgyhuvh vhohfwlrq1

Zh kdyh dqdo|}hg wkhvh wzr dvshfwv vhsdudwho| lq rughu wr lvrodwh wkhlu lpsolfdwlrqv1 Krz0

hyhu wkh uhohqglqj dqg wkh dgyhuvh vhohfwlrq sureohpv zloo qrupdoo| frh{lvw1 Lq vrph uhvshfwv

wkh| ohdg wr gl�huhqw suhglfwlrqv/ vr wkhlu uhodwlyh lpsruwdqfh fdq eh ghwhuplqhg hpslulfdoo|1

Wkh vwxg| e| Shwhuvhq dqg Udmdq +4<<:, vxssruwv hohphqwv ri hdfk dssurdfk/ wkxv lw lv ohiw wr

ixwxuh hpslulfdo zrun wr glvwlqjxlvk wkhvh pruh vkduso|1

Dv glvfxvvhg lq vhfwlrq +7, wkhuh duh d qxpehu ri hpslulfdo revhuydwlrqv wkdw duh dffrxqwhg

iru e| rxu dssurdfk1 Irxu ri wkhvh duh fhqwudo1 Iluvw/ wkh wkhru| dffrxqwv iru wkh edvlf idfw

wkdw wudgh fuhglw lv vkruw whup fuhglw1 Vhfrqg/ wkh wkhru| dffrxqwv iru �upv vlpxowdqhrxvo|

wdnlqj dqg h{whqglqj fuhglw wr rwkhu �upv zlwk vlplodu ohyhov ri fuhglwzruwklqhvv1 Wklug/ wkh

wkhru| vkrzv wkdw wkh frqyhqwlrqdo dgylfh wkdw �upv vkrxog _froohfw hduo| dqg sd| odwh/% pd|

eh plvjxlghg dgylfh1 Irxuwk/ wkh wkhru| fdq dffrxqw iru wkh idfw wkdw zkhq �upv survshfwv

vwduw wr ghwhulrudwh/ wkh| riwhq uhvsrqg e| lqfuhdvlqj wkh h{whqw wr zklfk wkh| r�hu wudgh fuhglw

wr wkhlu ex|huv1

+iuihi?Uit

^4` Eldlv/ Euxqr/ dqg Fkulvwldq Jroolhu/ 4<<:/ _Wudgh Fuhglw dqg Fuhglw Udwlrqlqj/% Uhylhz

ri Ilqdqfldo Vwxglhv/43/ <360<6:1

^5` Euhqqdq/ Plfkdho/ Yrmlvody Pdnvlprylf/ dqg Mrvhi ]hfkqhu/ 4<;;/ _Yhqgru Ilqdqf0

lqj/%Mrxuqdo ri Ilqdqfh/ 445:044741

^6` Euljkdp/ Hxjhqh I1 dqg Mrho I1 Krxvwrq/ 4<<;/ Ixqgdphqwdov ri Ilqdqfldo Pdqdjhphqw

+hljkwk hglwlrq,/ Gu|ghq Suhvv/ Sklodghoskld SD1

^7` Fdgve|/ F1 Eudp/ Pxuud| Iudqn dqg Yrmlvody Pdnvlprylf/ 4<<;/ _Htxloleulxp Grplqdqfh

lq H{shulphqwdo Ilqdqfldo Pdunhwv/% Uhylhz ri Ilqdqfldo Vwxglhv/ 44/ iruwkfrplqj1

^8` Froh/ U1 K1/ 4<<5/ Frqvxphu dqg Frpphufldo Fuhglw Pdqdjhphqw/ +Qlqwk Hglwlrq,/ Luzlq/

Krphzrrg/ LO1
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^9` Gdqlho/ Nhqw dqg Vkhulgdq Wlwpdq/ 4<<8/ _Ilqdqflqj Lqyhvwphqw Xqghu Dv|pphwulf Lq0

irupdwlrq/% lq U1 Mduurz/ Y1 Pdnvlprylf dqg Z1 W1 ]lhped/ +hgv,/ Kdqgerrn ri Ilqdqfh/

Qruwk Kroodqg/ Dpvwhugdp1

^:` Ghorri/ P1/ dqg P1 Mhjhuv/ 4<<8/ _Wudgh Fuhglw/ Surgxfw Txdolw|/ dqg Lqwudjurxs Wudgh=

Vrph Hxurshdq Hylghqfh/% Zrunlqj Sdshu/ Iuhh Xqlyhuvlw| ri Euxvvhov1

^;` Gldprqg/ Grxjodv/ 4<<4/ _Ghew Pdwxulw| Vwuxfwxuh dqg Oltxlglw| Ulvn/% Txduwhuo| Mrxu0

qdo ri Hfrqrplfv/ 89/ :3<0:6;1

^<` Gxqihh/ W1/ I1 Jlevrq/ M1 Eodfnexuq/ G1 Zklwpdq/ I1 Z1 PfFduw|/ dqg E1 Euhqqdq/ 4<;7/

Prghuq Exvlqhvv Odz/ Udqgrp Krxvh Exvlqhvv Glylvlrq/ Qhz \run1

^43` Hphu|/ Jduu|/ 4<;7/ _D Sxuh Ilqdqfldo H{sodqdwlrq iru Wudgh Fuhglw/%Mrxuqdo ri Ilqdq0

fldo dqg Txdqwlwdwlyh Dqdo|vlv/ 4</ 5:405;81

^44` Hphu|/ Jduu| dqg Q1 Qd|du/ 4<<7/ _Surgxfw Txdolw| dqg Sd|phqw Srolf|/% Zrunlqj

Sdshu/ Xqlyhuvlw| ri Rnodkrpd1

^45` Ihuulv/ M1 V1/ 4<;4/ _D Wudqvdfwlrq Wkhru| ri Wudgh Fuhglw Xvh/% Txduwhuo| Mrxuqdo ri

Hfrqrplfv/ <7/ 57605:31

^46` Jduylq/ Oduu| W1/ 4<<9/ _Fuhglw/ Lqirupdwlrq/ dqg Wuxvw lq wkh Odz ri Vdohv= Wkh Fuhglw

Vhoohu*v Uljkw ri Uhfodpdwlrq/% XFOD Odz Uhylhz/ 77/ 57:06931

^47` Kdqvrq/ U1 N1/ dqg N1 G1 Vfkhqnho/ 4<<8/ _Zkdw Fuhglw Pdqdjhuv Vkrxog Nqrz Derxw

Vhfxuhg Wudqvdfwlrqv Xqghu wkh XFF/% Exvlqhvv Fuhglw/ <:/ 4/ 430451

^48` Kloo/ Qhg F1 dqg Zlooldp O1 Vduwrulv/ 4<<8/ Vkruw0Whup Ilqdqfldo Pdqdjhphqw +Wklug

Hglwlrq,/ Suhqwlfh Kdoo/ Hqjohzrrg Fol�v/ QM1

^49` Ohh/ \1 Z1 dqg M1 G1 Vwrzh/ 4<<6/ _Surgxfw Ulvn/ Dv|pphwulf Lqirupdwlrq/ dqg Wudgh

Fuhglw/% Mrxuqdo ri Ilqdqfldo dqg Txdqwlwdwlyh Dqdo|vlv/ 5;/ 5;806331

^4:` Orqj/ P1 V1/ L1 E1 Pdolw}/ dqg V1 D1 Udylg/ 4<<6/ _Surgxfw Ulvn/ Txdolw| Jxdudqwhhv/ dqg

Surgxfw Pdunhwdelolw|/% Ilqdqfldo Pdqdjhphqw/ 55/ 44:045:1
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^4;` Pdvrqvrq/ O1 Q1/ 4<<3/ Fdvk/ Fdvk/ Fdvk= Wkh Wkuhh Sulqflsohv ri Exvlqhvv Vxuylydo dqg

Vxffhvv/ Kdushu Exvlqhvv Glylvlrq ri Kdushu ) Urz Sxeolvkhuv/ Qhz \run1

^4<` Pldq/ V1 dqg Fol�rug Z1 Vplwk/ 4<<5/ _Dffrxqwv Uhfhlydeoh Pdqdjhphqw Srolf|= Wkhru|

dqg Hylghqfh/%Mrxuqdo ri Ilqdqfh/ 7:/ 49<05331

^53` P|huv/ Vwhzduw dqg Q1 Pdmoxi/ 4<;7/ _Frusrudwh Ilqdqflqj dqg Lqyhvwphqw Ghflvlrqv

Zkhq Ilupv Kdyh Lqirupdwlrq wkdw Lqyhvwruv Gr Qrw Kdyh/% Mrxuqdo ri Ilqdqfldo Hfr0

qrplfv/ 46/ 4;:05541

^54` Sdunlqvrq/ N1 O1 dqg M1 J1 Ndooehuj/ 4<<6/ Frusrudwh Oltxlglw|= D Jxlgh wr Pdqdjlqj

Zrunlqj Fdslwdo/ Ulfkdug G1 Luzlq/ Lqf1/ Krphzrrg LO1

^55` Shwhuvhq/ Plwfkhoo D1 dqg Udjkxudp J1 Udmdq/ 4<<:/ _Wudgh Fuhglw= Wkhrulhv dqg Hyl0

ghqfh/% Uhylhz ri Ilqdqfldo Vwxglhv/43/ 99409<41

^56` Udmdq/ Udjkxudp J1/ dqg Oxljl ]lqjdohv/ 4<<8/ _Zkdw Gr Zh Nqrz derxw Fdslwdo Vwuxf0

wxuhB Vrph Hylghqfh iurp Lqwhuqdwlrqdo Gdwd1% Mrxuqdo ri Ilqdqfh/ 83/ 4754047931

^57` Urvv/ Vwhskhq D1/ Udqgrosk Z1 Zhvwhu�hog/ dqg Mh�uh| Md�h/ 4<<9/ Frusrudwh Ilqdqfh

+Irxuwk Hglwlrq,/ Luzlq/ Fklfdjr LO1

^58` Vplwk/ Mdqhw N1/ 4<;:/ _Wudgh Fuhglw dqg Lqirupdwlrq Dv|pphwu|/% Mrxuqdo ri Ilqdqfh/

75/ ;960;:51

^59` Vplwk/ Mdqhw N1/ dqg F1 Vfkqxfnhu/ 4<<7/ _Dq Hpslulfdo H{dplqdwlrq ri Rujdql}dwlrqdo

Vwuxfwxuh= Wkh Hfrqrplfv ri wkh Idfwrulqj Ghflvlrq/% Mrxuqdo ri Frusrudwh Ilqdqfh/ 4/

44<046;1

^5:` Wkdnru/ Dqmdq/ 4<<8/ _Ilqdqfldo Lqwhuphgldwlrq dqg wkh Pdunhw iru Fuhglw/% lq U1 Mdu0

urz/ Y1 Pdnvlprylf dqg Z1 W1 ]lhped/ +hgv,/ Kdqgerrn ri Ilqdqfh/ Qruwk Kroodqg/

Dpvwhugdp1
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