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41 Lqwurgxfwlrq

Wklv sdshu vwxglhv elgghu ehkdylrxu lq dq klvwrulfdo dxfwlrq lqvwlwxwlrq lq Vzhghq

gxulqj wkh 4<wk fhqwxu|1 Lq wklv shulrg/ ruskdqv dqg wkh fkloguhq ri wkh srruhvw ri

wkh srru zhuh vrog lq dxfwlrqv1 Srwhqwldo irvwhu0sduhqwv elg djdlqvw hdfk rwkhu dqg

wkh orzhvw elgghu jrw wkh fklog zkr kdg ehhq sxw xs iru vdoh1 Wkhvh dxfwlrqv zhuh

pdqdjhg e| wkh orfdo Sxeolf Dvvlvwdqfh Erdug +zklfk zh vkdoo uhihu wr dv wkh �Dvvlv0

wdqfh Erdug�,1 Wkh dxfwlrqv zhuh rshq dqg fkloguhq sxw xs iru vdoh zhuh suhvhqw dw

wkh dxfwlrq +Hmghvwdp/ 4<9<,1 Wkh Dvvlvwdqfh Erdug frpshqvdwhg wkh irvwhu0sduhqw

zlwk dq dqqxdo dprxqw htxdo wr wkh orzhvw elg1 Diwhu wkh dxfwlrq/ d frqwudfw rq

wkh fklog zdv gudzq xs ehwzhhq wkh Dvvlvwdqfh Erdug dqg wkh irvwhu0sduhqw1 Dxf0

wlrqv zhuh khog zkhqhyhu qhfhvvdu|1 Wkh erduglqj vshoo frxog eh whpsrudu| ru lw

frxog odvw xqwlo wkh fklog*v �iwhhqwk eluwkgd|1 Dxfwlrqv ri fkloguhq lq Vzhghq zhuh

surklelwhg e| odz lq 4<4;1

Wkh fklog dxfwlrqv fdq eh ylhzhg dv ghvfhqglqj0elgv dxfwlrqv lq zklfk wkh Dv0

vlvwdqfh Erdug surfxuhg vhuylfhv iurp d qxpehu ri srwhqwldo vxssolhuv1 Rq ehkdoi

ri wkh Dvvlvwdqfh Erdug/ wkh irvwhu0sduhqwv surylghg wkh fklog zlwk lwv ohjdo uljkwv

wr krxvlqj/ xseulqjlqj dqg hgxfdwlrq1

Dowhuqdwlyho|/ zh fdq irfxv rq wkh irvwhu0sduhqwv* ydoxdwlrq ri wkh fklog1 D irvwhu0

fklog frxog vxevwlwxwh iru d elrorjlfdo fklog ru surylgh oderxu iru krxvhkrog wdvnv

lq wkh idplo|1 Lq wkh dxfwlrqv/ wkh fxvwrg| ri wkh fklog zdv wudqvihuuhg iurp wkh

Dvvlvwdqfh Erdug wr wkh irvwhu0sduhqwv/ vr lq wklv vhqvh/ wkh fklog zdv �vrog�1 Wkh

idfw wkdw wkh irvwhu0sduhqwv zhuh sdlg e| wkh Dvvlvwdqfh Erdug +wkdw lv/ wkdw wkh

frvw ri fdulqj iru wkh fklog zdv kljkhu wkdq wkh ydoxh wkh irvwhu0sduhqwv sxw rq wkh

fklog, vshdnv lq idyrxu ri wkh iruphu srlqw ri ylhz1 Krzhyhu/ zh kdyh fkrvhq wr

vhh wkh irvwhu0sduhqwv dv wkh ex|huv1 Wklv lv lq dffrugdqfh zlwk Oxqgehuj +4<<:,/

zkr vkrzv wkdw wkhuh duh uhdvrqv wr eholhyh wkdw irvwhu0sduhqwv erxjkw fkloguhq +dw

ohdvw sduwldoo|, iru wkhlu rzq jdlq1 Fkloguhq zkr frxog eh xvhixo lq wkh krxvhkrog

frppdqghg d orzhu sulfh +frpshqvdwlrq, wkdq wkrvh zkr frxog qrw1 Djh dqg khdowk

zhuh wzr ri wkh idfwruv wkdw d�hfwhg wkh fklog*v xvhixoqhvv1

Doprvw 73 shufhqw ri wkh fkloguhq lq wkh gdwd vhw xvhg lq wkh suhvhqw sdshu zhuh

dxfwlrqhg pruh wkdq rqfh/ fkdqjhg irvwhu0sduhqw dqg2ru wkh sulfh ri wkh fklog zdv

fkdqjhg14 Lq sduwlfxodu/ lq pdq| fdvhv wkhuh zdv d fkdqjh lq wkh dqqxdo frpshq0

4Vhh Wdeoh D14 lq wkh dsshqgl{ iru pruh ghwdlov1
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vdwlrq zkloh wkh fklog uhpdlqhg zlwk wkh vdph irvwhu0sduhqwv1 Zkhq d fklog zdv

uh0dxfwlrqhg/ d qhz frqwudfw zdv hvwdeolvkhg ehwzhhq d qhz irvwhu0sduhqw dqg wkh

Dvvlvwdqfh Erdug1 Lw kdv qrw ehhq srvvleoh wr hvwdeolvk zkhwkhu wkh irvwhu0sduhqw

zkr khog wkh fxuuhqw frqwudfw xvxdoo| wrrn sduw lq wkh qhz elgglqj1 Wkhuhiruh/ zh

xvh wzr dowhuqdwlyh dvvxpswlrqv1 Wkh �uvw dvvxpswlrq lv wkdw wkh irvwhu0sduhqwv

kroglqj wkh fxuuhqw frqwudfw kdg wkh uljkw wr sduwlflsdwh lq wkh elgglqj1 Wkhq/ frp0

shqvdwlrq ohyhov duh frqvlghuhg dv vhw lq qhz dxfwlrqv/ zkhwkhu wkh fklog pryhg iurp

rqh idplo| wr dqrwkhu ru qrw1 Wkh vhfrqg/ dowhuqdwlyh/ dvvxpswlrq lv wkdw fxuuhqw

irvwhu0sduhqwv glg qrw kdyh wkh uljkw wr elg dqg wkdw sulfh fkdqjhv rffxuulqj zkhq

wkh fklog uhpdlqhg zlwk wkh vdph idplo| zhuh wkh uhvxow ri uhqhjrwldwlrqv1

Zh dvvxph wkdw hdfk elgghu iruphg dq h{shfwdwlrq ri wkh fklog*v ydoxh/ dqg

wkdw wklv ydoxh frxog eh frpprq/ sulydwh/ ru d frpelqdwlrq ri erwk1 Vhh Ylfnuh|*v

vhplqdo frqwulexwlrqv +4<94/ 4<95,1 Lq sulydwh0ydoxhv dxfwlrqv/ wkh remhfw ehlqj vrog

kdv d ydoxh �� iru elgghu �1 Hdfk elgghu nqrzv klv ydoxdwlrq/ exw qrw wkdw ri wkh

rwkhuv/ dqg wkh ydoxdwlrqv duh xvxdoo| dvvxphg wr eh lqghshqghqwo| gudzq iurp d

frpprq glvwulexwlrq1 Wklv lv frpprq nqrzohgjh dprqj wkh elgghuv1

Lq frpprq0ydoxh dxfwlrqv/ doo elgghuv duh dvvxphg wr kdyh wkh vdph ydoxd0

wlrq/ �/ ri wkh remhfw1 Wkh ydoxh � lv xqnqrzq iru doo ru vrph ri wkh elgghuv/ exw

gudzq iurp d nqrzq glvwulexwlrq15 Lq rxu prgho/ wkh fxuuhqw kroghu ri wkh frqwudfw

+wkh lqiruphg elgghu, nqrzv � dqg wkhuhiruh kdv dq lqirupdwlrqdo dgydqwdjh1 Qhz

survshfwlyh irvwhu0sduhqwv +xqlqiruphg elgghuv, nqrz rqo| wkh glvwulexwlrq iurp

zklfk wkh frpprq ydoxh lv gudzq1

Dv|pphwulf lqirupdwlrq lq frpprq0ydoxh dxfwlrqv kdv ehhq vwxglhg e| Zlovrq

+4<::,/ Zhyhuehujk +4<:<, dqg Hqjhoeuhfkw0Zljjdqv hw do1 +4<;6,1 Lq xhqwldo hp0

slulfdo vwxglhv +ri r�vkruh rlo dqg jdv0gudlqdjh ohdvh vdohv, kdyh ehhq fduulhg rxw

e| Khqgulfnv dqg Sruwhu +4<;;/ 4<<6,16 Juhhqzdog dqg Jodvvslhjho +4<;6,/ lq d

sdshu rq dgyhuvh vhohfwlrq lq wkh pdunhw iru vodyhv vrog lq Qhz Ruohdqv 4;6304;93/

5Lq wkh vwdqgdug irupxodwlrq ri wkh frpprq0ydoxh prgho/ wkh elgghuv revhuyh y soxv dq lglr0
v|qfudwlf huuru whup �l1 Qrz wkh huuru whupv duh lqghshqghqwo| gudzq iurp d nqrzq glvwulexwlrq1
Wkxv/ elgghu l*v hvwlpdwh lv {l @ y. �l1 Zlwk wklv irupxodwlrq/ dgglqj wkh lqirupdwlrq lq vhsdudwh
hvwlpdwhv lpsuryhv wkh suhflvlrq1 Lq wkh suhvhqw sdshu zh xvh d irupxodwlrq zkhuh wkhuh lv qr vxfk
h�hfw1
Plojurp dqg Zhehu +4<;5, kdyh ghyhorshg d jhqhudo prgho/ zklfk lqfoxghv wkh sulydwh0ydoxhv

prgho dqg wkh frpprq0ydoxh prgho dv vshfldo fdvhv1 Iru dq dffhvvleoh suhvhqwdwlrq/ vhh Plojurp
+4<;<,/ zkr dovr surylghv dq ryhuylhz ri wkh pdlq �qglqjv lq dxfwlrq wkhru|1

6Vhh dovr Od�rqw +4<<:,1
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suhvhqw d prgho zlwk vrph ihdwxuhv lq frpprq zlwk rxu prgho +h1j1 erwk sulydwh

dqg frpprq ydoxhv,/ dowkrxjk wkh lqirupdwlrq vwuxfwxuh lv txlwh gl�huhqw lq wkh wzr

sdshuv1 Khqgulfnv dqg Sdduvfk +4<<8, surylgh d uhfhqw vxuyh| ri hpslulfdo vwxglhv

ri dxfwlrq pdunhwv1

Lq Vhfwlrq 5 zh suhvhqw d vlpsoh prgho ri d vlwxdwlrq zkhuh wkh fxuuhqw irvwhu0

sduhqw lv doorzhg wr sduwlflsdwh lq d qhz dxfwlrq1 Wkhru| vxjjhvwv wkdw li wkh fxuuhqw

irvwhu0sduhqw kdv ehwwhu lqirupdwlrq rq wkh ydoxh ri wkh fklog/ kh fdq h{sorlw wklv

lqirupdwlrq wr klv ehqh�w1

Lq Vhfwlrq 6 zh suhvhqw d prgho ri d vlwxdwlrq zkhuh wkh fxuuhqw irvwhu0sduhqw lv

qrw doorzhg wr sduwlflsdwh lq d qhz dxfwlrq1 Wkhq/ sulfh fkdqjhv rffxuulqj zkhq wkh

fklog uhpdlqhg zlwk wkh vdph idplo| zhuh wkh uhvxow ri uhqhjrwldwlrqv1 Rqo| li qr qhz

djuhhphqw frxog eh uhdfkhg ehwzhhq wkh Dvvlvwdqfh Erdug dqg wkh suhvhqw irvwhu0

sduhqw +ru li wkh irvwhu0sduhqw glhg, zdv wkh fklog uh0dxfwlrqhg dqg d qhz irvwhu0

sduhqw dssrlqwhg1 Xqghu wklv dvvxpswlrq/ dgyhuvh vhohfwlrq frxog kdyh kdg wkh

uhvxow wkdw wkh +xqrevhuydeoh, frpprq ydoxh ri uh0dxfwlrqhg fkloguhq zdv orzhu wkdq

dyhudjh1 Jlyhq wkh h{lvwhqfh ri dq hfrqrplf prwlyh lq wkhvh dxfwlrqv +Oxqgehuj/

4<<:,/ wkh surshqvlw| wr uh0dxfwlrq wkh fklog frxog eh kljkhu li wkh fklog kdg orzhu0

wkdq0dyhudjh vnloov17 Jodvvslhjho dqg Juhhqzdog +4<;6, suhvhqw hylghqfh ri dgyhuvh

vhohfwlrq lq wkh pdunhw iru vodyhv lq Qhz Ruohdqv 4;6304;931 Rxu prgho ri dgyhuvh

vhohfwlrq lv suhvhqwhg lq Vhfwlrq 61

Wkh dlp ri wklv vwxg| lv/ �uvw/ wr dqdo|vh zhwkhu wkhuh zdv dv|pphwulf lqiru0

pdwlrq ehwzhhq wkh elgghuv dqg dgyhuvh vhohfwlrq lq wkh pdunhw iru uh0dxfwlrqhg

fkloguhq/ dqg/ vhfrqg/ wr h{dplqh zhwkhu wkh gdwd lv pruh frqvlvwhqw zlwk wkh dv0

vxpswlrq wkdw suhylrxv irvwhu sduhqwv zhuh doorzhg wr elg lq uh0dxfwlrqv wkdq wkh

rssrvlwh dvvxpswlrq/ ru ylfh yhuvd18 Wkhuh duh qr jhqhudo wkhruhwlfdo uhvxowv iru doo

wkh vlwxdwlrqv zklfk zh frqvlghu srvvleoh +h1j1/ dv|pphwulf lqirupdwlrq zkhq wkhuh

duh erwk sulydwh dqg frpprq ydoxhv,1 Wkhuhiruh/ zh �uvw dqdo|vh vl{ srvvleoh vlw0

xdwlrqv zlwk d vlpsoh prgho= sulydwh ydoxhv/ frpprq ydoxhv dqg erwk sulydwh dqg

7Dnhuori +4<:3, dqdo|vhg pdunhwv zlwk dv|pphwulf lqirupdwlrq1 Kh uhihuuhg wr zruvh0wkdq0
dyhudjh xvhg fduv dv �ohprqv�> iru wklv uhdvrq pdunhwv zkhuh dgyhuvh vhohfwlrq sod|v d uroh duh
vrphwlphv nqrzq dv �ohprqv pdunhwv�1

8D w|slfdo dgydqwdjh ri hpslulfdo vwxglhv ri dxfwlrq pdunhwv lv wkdw wkh uxohv ri wkh jdph duh
zhoo nqrzq1 Wklv vlpsol�hv wkh dqdo|vlv ri wkh h�hfw ri ydu|lqj sdudphwhuv/ iru h{dpsoh lq dq
h{shulphqwdo vhwwlqj1 Lq wkh suhvhqw vwxg|/ wkh uxohv ri wkh jdph duh qrw zhoo nqrzq1 Lq d vhqvh/
wkh vlwxdwlrq uhvhpeohv wkh fdvh zhuh dq h{shulphqwhu jxhvvhv zkdw ehkdylrxudo uxohv jryhuq wkh
elgghuv* dfwlrqv lq dq dxfwlrq1
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frpprq ydoxhv/ zkhuh wkh lqiruphg djhqw lv hlwkhu doorzhg wr elg +Vhfwlrq 5, ru

qrw doorzhg wr elg +Vhfwlrq 6,1 Rxu hpslulfdo dqdo|vlv/ suhvhqwhg lq Vhfwlrq 7/ lv

edvhg rq d vwrfkdvwlf frvw0iurqwlhu dssurdfk dssolhg wr gdwd froohfwhg iurp klvwrulfdo

grfxphqwv9 iurp wkuhh flwlhv: lq Qruwkhuq Vzhghq1 Wkh uhvxowv lqglfdwh wkdw zkhq

fkloguhq zhuh uh0dxfwlrqhg wkh irvwhu0sduhqwv zhuh dzdughg kljkhu frpshqvdwlrq/

shukdsv ehfdxvh ri dgyhuvh vhohfwlrq1

51 Suhylrxv irvwhu0sduhqw doorzhg wr elg

Wklv vhfwlrq surfhhgv xqghu wkh dvvxpswlrq wkdw wkh �uvw irvwhu0idplo| xvxdoo| sdu0

wlflsdwhg zkhq d fklog zdv uh0dxfwlrqhg1 Li wkh suhylrxv irvwhu0idplo| zrq wkh dxf0

wlrq/ wkh ohyho ri frpshqvdwlrq zdv dgmxvwhg> rwkhuzlvh/ wkh fklog fkdqjhg idplo|1

Lq Vhfwlrq 6 zh pdnh wkh dowhuqdwlyh dvvxpswlrq wkdw wkh �uvw irvwhu0idplo| glg qrw

sduwlflsdwh zkhq d vhfrqg dxfwlrq zdv khog1

Zh dgrsw wkh frqyhqwlrq wkdw wkh lqiruphg elgghu 0 wkh �uvw irvwhu0idplo| 0 lv

elgghu 41 Zlwkrxw orvv ri jhqhudolw|/ zh dvvxph wkdw wkh ?� � xqlqiruphg elgghuv*

sulydwh ydoxdwlrqv fdq eh udqnhg �R2 : �R� : ��� : �R?1 +Iru wkh prvw sduw/ zh zloo

dvvxph wkdw wkhuh lv rqo| rqh xqlqiruphg elgghu suhvhqw1, Ixuwkhu/ zh dvvxph wkdw

elgghuv duh ulvn qhxwudo/ wkdw wkhuh duh qr uhshdwhg0jdphv h�hfwv suhvhqw +l1h1 wkdw

wkh elgglqj ehkdylrxu lq rqh dxfwlrq grhv qrw d�hfw wkh rxwfrphv lq rwkhu dxfwlrqv,/

dqg wkdw wkh �vhoohu� +wkh Dvvlvwdqfh Erdug, kdv qr uhvhuydwlrq ydoxh1

Lw dsshduv uhdvrqdeoh wr dvvxph wkdw hdfk elgghu*v ydoxdwlrq ri d fklog kdv dq

hohphqw wkdw lv frpprq wr doo elgghuv 0 l1h1 d frpprq0ydoxh frpsrqhqw 0 dqg dq

lglrv|qfudwlf hohphqw 0 l1h1 d sulydwh0ydoxh frpsrqhqw1 Wkh frpprq ydoxh frxog eh

ghwhuplqhg erwk e| hdvlo| revhuydeoh fkdudfwhulvwlfv ri wkh fklog/ vxfk dv vh{ dqg

djh/ dqg e| �xqrevhuydeoh� fkdudfwhulvwlfv> h1j1 vnloov1 Wkh sulydwh ydoxhv frxog eh

ghwhuplqhg e| wkh elgghuv* fkdudfwhulvwlfv dqg e| wkh elgghuv* suhihuhqfhv uhjduglqj

wkh fklog*v fkdudfwhulvwlfv1 Vrph ri wkh revhuydeoh fkdudfwhulvwlfv zhuh xvhg lq dq

hduolhu vwxg| ri sulfhv lq fklog dxfwlrqv +Oxqgehuj/ 4<<:,1

Wkh xqrevhuydeoh fkdudfwhulvwlfv duh rqo| xqrevhuydeoh wr dq rxwvlghu= li wkh

fklog kdv olyhg lq wkh idplo| iru dq h{whqghg shulrg ri wlph/ wkhvh fkdudfwhulvwlfv

duh dvvxphg wr kdyh ehhq uhyhdohg wr wkh idplo| phpehuv1 Li d fklog lv dxfwlrqhg d

9Uhfrugv iurp wkh Orfdo Sxeolf Dvvlvwdqw Erdug*v phhwlqjv/ fdvk uhjlvwhuv dqg sdulvk errnv1
:Vnhoohiwhè/ Vxqgvydoo dqg Xphè1
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vhfrqg wlph/ wklv lpsolhv wkdw lqirupdwlrq lv dv|pphwulf= wkh suhylrxv irvwhu0sduhqw

nqrzv erwk wkh frpprq ydoxh dqg klv sulydwh ydoxh/ zkloh rwkhu sduwlflsdqwv lq wkh

dxfwlrq nqrz rqo| wkhlu sulydwh ydoxhv1

Zh dvvxph wkdw wkh ydoxh T�� ri d fklog m wr elgghu l lv jlyhq e| d ixqfwlrq L /

vr wkdw=

T�� ' LE7�c r�c -�c o�� +514,

zkhuh 7� +r�, lv d yhfwru ri revhuydeoh +xqrevhuydeoh, yduldeohv uhsuhvhqwlqj fkdu0

dfwhulvwlfv ri fklog m dqg -�+o�, lv d yhfwru ri revhuydeoh +xqrevhuydeoh, yduldeohv

uhsuhvhqwlqj fkdudfwhulvwlfv ri wkh elgghu wkdw lq xhqfh wkh ydoxh� Wr vlpsoli| pdw0

whuv ixuwkhu/ dvvxph wkdw L lv vhsdudeoh/ vr wkdw=

T�� ' �E7�� n �RE-�c o�� n �SEr�� ' �E7�� n �R� n �S� ' �E7�� n ��� +515,

zkhuh x lv d ixqfwlrq iru wkh sduw ri wkh ydoxh wkdw lv dwwulexwdeoh wr revhuydeoh

fklog fkdudfwhulvwlfv/ �R� lv wkh sulydwh0ydoxh frpsrqhqw/ �S� lv wkh frpprq0ydoxh

frpsrqhqw dqg ��� lv wkh vxp ri wkhvh wzr1 Li dw ohdvw wzr elgghuv elg frpshwlwlyho|

iru wkh fklog/ �E7�� zloo eh uh hfwhg rqh iru rqh lq wkh sulfh1 Lq wkh iroorzlqj/ zh

vxssuhvv lqgh{dwlrq zlwk uhvshfw wr fklog1 Wr irfxv rq wkh xqrevhuydeoh frpsrqhqwv/

vxewudfw �E7� iurp wkh revhuyhg sulfh S1 Wkxv/ R ' � � �E7� vkrxog uh hfw wkh

sd|phqw dwwulexwdeoh wr wkh sulydwh dqg frpprq ydoxh frpsrqhqwv1

Zh frqvlghu wkuhh dowhuqdwlyh vshfl�fdwlrqv ri wkh dxfwlrq prgho lq wklv vhfwlrq=

wkh sulydwh0ydoxhv prgho/ wkh frpprq0ydoxh prgho dqg d prgho zlwk erwk sulydwh

dqg frpprq ydoxhv1 Vrphzkdw lqfruuhfwo|/ zh uhihu wr wkh suhylrxv irvwhu0sduhqw

dv wkh lqiruphg elgghu dovr lq wkh sulydwh0ydoxh prgho/ vr dv wr xvh d frqvlvwhqw

whuplqrorj|1

5141 Sulydwh0ydoxh dxfwlrqv

Lq wkh vlpsohvw fdvh/ wkhuh duh wzr elgghuv= rqh lqiruphg dqg rqh xqlqiruphg1 Wkh

ydoxdwlrqv ri wkh wzr elgghuv duh gudzq iurp wkh xqlirup glvwulexwlrq dfc �o1

Lq Hqjolvk dxfwlrqv/ wkh grplqdqw vwudwhj| lv wr elg xs wr rqh*v ydoxdwlrq1 Jlyhq

wkdw wkh lqiruphg elgghu kdv ydoxdwlrq �� dqg zlqv/ wkh h{shfwhg sd|phqw lv htxdo

wr ��*21 Wkh suredelolw| wkdw dq lqiruphg elgghu zlwk ydoxdwlrq �� zlqv lv ��1 Wkxv/

wkh h{shfwhg sd|phqw ri wkh lqiruphg elgghu/ frqglwlrqdo rq zlqqlqj/ lv �*�1 Wklv
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lv wkh lqwhjudo ri E���
2*2 ryhu wkh lqwhuydo dfc �o/ glylghg e| wkh suredelolw| wkdw wkh

lqiruphg elgghu zlqv/ zklfk lv �*21 E| v|pphwu|/ wkh xqlqiruphg elgghu*v h{shfwhg

sulfh lv dovr 4261

Lq wkh dsshqgl{/ zh h{soruh wkh lghd wkdw wkh lqiruphg elgghu*v ydoxdwlrq lv

v|vwhpdwlfdoo| kljkhu wkdq wkdw ri wkh xqlqiruphg elgghu/ ru ylfh yhuvd1 Zh vkrz

wkdw wkh kljk0ydoxdwlrq elgghu zlqv pruh wkdq kdoi ri wkh wlph dqg sd|v d orzhu

h{shfwhg sulfh wkdq wkh orz0ydoxdwlrq elgghu1 Wkh h{shfwhg uhyhqxhv ri wkh vhoohu

lqfuhdvh zkhq wkh h{shfwhg ydoxdwlrq ri rqh elgghu lqfuhdvhv1

Lw lv zhoo nqrzq wkdw wkh h{shfwhg zlqqlqj sulfh lqfuhdvhv zlwk wkh qxpehu ri

elgghuv +Ylfnuh|/ 4<94,1

5151 Frpprq0ydoxh dxfwlrqv

Lq dq Hqjolvk dxfwlrq zlwk d frpprq ydoxh wkdw lv xqrevhuydeoh wr doo exw rqh

elgghu/ wkh xqlqiruphg elgghuv* ehvw vwudwhj| lv wr elg qr pruh wkdq wkh orzhvw

srvvleoh ydoxh1 Wklv lv vr ehfdxvh wkh lqiruphg elgghu*v rswlpdo vwudwhj| lv wr rxw0

elg wkh rwkhu sduwlflsdqwv xqwlo wkh kljkhvw elg lv htxdo wr ru deryh wkh wuxh ydoxh1

Wkhq/ li dq xqlqiruphg elgghu*v pd{lpxp elg lv ehorz wkh wuxh ydoxh/ kh zloo orrvh

wkh dxfwlrq dqg hduq }hur sur�w1 Li wkh xqlqiruphg elgghu elgv deryh wkh wuxh ydoxh/

wkh ehvw kh fdq krsh iru lv }hur sur�w> li dqrwkhu xqlqiruphg elgghu elgv deryh wkh

wuxh ydoxh/ kh pd| orrvh1 Krzhyhu/ wkh orvv fdq eh uhvwulfwhg wr d vpdoo qxpehu "/ li

wkh xqlqiruphg elgghu hpsor|v wkh vwudwhj| ri ryhuelgglqj wkh lqiruphg elgghu e|

"1

Ri frxuvh/ wkhuh pd| eh uhdvrqv wkdw suhyhqw wkh lqiruphg elgghu iurp sduwlfl0

sdwlqj lq wkh dxfwlrq= rqh reylrxv fdvh zrxog eh li wkh suhylrxv irvwhu0sduhqw glhg1

Li qr lqiruphg elgghu lv suhvhqw/ wkhq wkh xqlqiruphg elgghuv zloo sduwlflsdwh lq wkh

dxfwlrq dqg elg dv li wkh fklog kdg qhyhu ehhq dxfwlrqhg ehiruh1; Wkxv/ rq dyhudjh/

wkh xqlqiruphg elgghuv* sulfh zloo eh kljkhu1

5161 Dxfwlrqv zlwk frpprq dqg sulydwh ydoxhv

Zlwk wklv vhw0xs/ lw lv vwloo d grplqdqw vwudwhj| iru wkh lqiruphg elgghu wr elg xs

wr klv ydoxdwlrq1 Iru wkh xqlqiruphg elgghu/ d qdlyh vwudwhj| zrxog eh wr elg xs wr

klv sulydwh ydoxdwlrq soxv wkh sulru h{shfwhg frpprq ydoxdwlrq/ zklfk lv 425/ jlyhq

;Wkh lvvxh ri dgyhuvh vhohfwlrq lv glvfxvvhg lq Vxevhfwlrq 517 dqg lq Vhfwlrq 61
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wkdw wkh frpprq ydoxh lv xqlirupo| glvwulexwhg lq wkh lqwhuydo dfc �o1 Wklv vwudwhj|/

krzhyhu/ grhv qrw wdnh lqwr dffrxqw wkh idfw wkdw wkh xqlqiruphg elgghu lv pruh

olnho| wr zlq/ zkhq wkh frpprq ydoxh lv orz1 D pruh dssursuldwh vwudwhj| lv wkh

vroxwlrq wr wkh iroorzlqj pd{lplvdwlrq sureohp=<

4@ 
K2

. dZ2 mK2 o ' 4@ 
K2

�h dK2 : K�o. dZ2 mK2 : K� o +516,

zkhuh Z2 lv wkh xqlqiruphg elgghu*v sd|r� dqg K2 klv rswlpdo pd{lpxp elg/ dqg

K� ' �R� n �S lv wkh lqiruphg elgghu*v pd{lpxp elg1 Lq wkh dsshqgl{/ lw lv vkrzq

wkdw wkh vroxwlrq wr h{suhvvlrq 516 lv=43

7K2 ' 2�R2 +517,

Wkh h{shfwhg sulfh sdlg e| wkh wzr w|shv fdq eh fdofxodwhg dv iroorzv1

Wkh lqiruphg elgghu*v h{shfwhg sulfh

Wkh ghqvlw| ixqfwlrq iru wkh lqiruphg elgghu*v ydoxdwlrq �� lv jlyhq e|

;?
= ��

2� ��
zkhq

;?
= f�����

� 	 �� � 2
+518,

Jlyhq +517,/ wkh suredelolw| wkdw dq lqiruphg elgghu zlwk ydoxdwlrq �� zlqv lv

�h d�� : �2m��o ' �

2
�� +519,

Jlyhq wkdw wkh lqiruphg elgghu zlqv/ wkh h{shfwhg sd|phqw lv jlyhq e|
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vlqfh � ' �
2
lv wkh suredelolw| wkdw wkh lqiruphg elgghu zlqv1 H{suhvvlrq 51: lv wkh

lqwhjudo ryhu wkh udqjh ri �� +l1h1 ryhu dfc 2o� ri wkh surgxfw ri wkh ghqvlw| ixqfwlrq/

wkh suredelolw| wkdw wkh lqiruphg elgghu zlqv dqg wkh h{shfwhg sulfh/ jlyhq wkdw wkh

<Lq rxu prgho/ dq xqlqiruphg elgghu fdqqrw gudz lqihuhqfhv iurp wkh revhuyhg ehkdylrxu ri
rwkhu xqlqiruphg elgghuv/ ehfdxvh dgglqj wkh xqlqiruphg elgghuv* lqirupdwlrq grhv qrw lqfuhdvh
suhflvlrq1 Vhh qrwh 61

43Dfwxdoo|/ zh vkrz vrphzkdw pruh jhqhudoo| wkdw wkh xqlqiruphg elgghu vkrxog elg �e5 @ 5ys
5
�n/

zkhuh n lv wkh gl�huhqfh lq h{shfwhg ydoxdwlrq ehwzhhq wkh lqiruphg dqg wkh xqlqiruphg elgghu1
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lqiruphg elgghu zlqv/ glylghg e| wkh suredelolw| wkdw wkh lqiruphg elgghu zlqv1

Wkh xqlqiruphg elgghu*v h{shfwhg sulfh

D vlplodu ghulydwlrq iru wkh xqlqiruphg elgghu lv voljkwo| pruh frpsolfdwhg1 Wkh

ghqvlw| ixqfwlrq lv qrz �
2
ryhu wkh udqjh dfc 2o � Krzhyhu/ wkh h{shfwhg sd|phqw/

jlyhq wkdw dq xqlqiruphg elgghu zlwk ydoxdwlrq �2 zlqv/ lv
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Wkh suredelolw| wkdw dq xqlqiruphg elgghu zlwk ydoxdwlrq �2 zlqv lv
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Wdnlqj wkh lqwhjudo ri wkh surgxfw ri wkhvh wkuhh ixqfwlrqv ryhu wkh lqwhuydo dfc 2o

dqg glylglqj e| wkh suredelolw| wkdw wkh xqlqiruphg elgghu zlqv jlyhv
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Zh �qg wkdw wkh lqiruphg elgghu sd|v d orzhu h{shfwhg sulfh144

5171 Lqfhqwlyhv iru dgyhuvh vhohfwlrq dqg vxppdu| ri uhvxowv

Zh duh h{sorulqj wkh dvvxpswlrq wkdw wkh irvwhu0sduhqw frxog elg iru d fklog zkr

zdv uh0dxfwlrqhg1 Xqghu wkhvh flufxpvwdqfhv/ zrxog wkh irvwhu0sduhqw*v surshqvlw|

wr whuplqdwh wkh frqwudfw eh kljkhu zkhq klv ydoxdwlrq ri wkh fklog zdv orzB Lq

rwkhu zrugv/ zrxog wkhuh eh dgyhuvh vhohfwlrqB

Lq Vhfwlrq 515 zh kdyh dujxhg wkdw dq lqiruphg elgghu zloo zlq dw wkh orzhvw

srvvleoh sulfh/ li wkh ydoxdwlrq lv ri wkh frpprq0ydoxh w|sh1 Wkhuhiruh/ lw lv lq wkh

lqwhuhvw ri wkh zlqqhu wr whuplqdwh doo frqwudfwv/ luuhvshfwlyh ri ydoxdwlrq/ vlqfh qr

xqlqiruphg elgghu zloo sduwlflsdwh lq d vhfrqg dxfwlrq dqg wkhuh zloo eh qr dgyhuvh

44Zh kdyh h{soruhg wkh frqvhtxhqfhv ri d �qdlyh� vwudwhj|/ lq zklfk wkh xqlqiruphg elgghu elgv
klv sulydwh ydoxh soxv wkh xqfrqglwlrqdo h{shfwhg frpprq ydoxh/ 4251 Vxusulvlqjo|/ vxfk d vwudjhj|
udlvhv wkh h{shfwhg sulfh ri wkh lqiruphg elgghu deryh wkdw ri wkh xqlqiruphg elgghu dqg uhgxfhv
wkh h{shfwhg sd|r� ri wkh lqiruphg elgghu gudpdwlfdoo|/ exw fdxvhv rqo| d vpdoo ghfuhdvh lq wkh
xqlqiruphg elgghu*v sd|r�1
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vhohfwlrq145 Wkh sulfh sdlg lq wkh �uvw shulrg zloo uh hfw wkh rswlrq ydoxh lq zlqqlqj

wkh dxfwlrq1 Xqghu wkhvh dvvxpswlrqv/ zh h{shfw wkh sulfhv sdlg e| lqiruphg elgghuv

wr eh orzhu wkdq wkh sulfhv sdlg e| xqlqiruphg elgghuv1

Li wkh jrrg lv ri wkh sulydwh0ydoxh w|sh/ pdwwhuv duh pruh frpsolfdwhg1 Li wkh

sduwlflsdqwv duh wkh vdph lq wkh vhfrqg dxfwlrq/ wkh sulfh zloo dovr eh wkh vdph1

Wkxv/ �uvw0shulrg zlqqhuv duh lqgl�huhqw ehwzhhq whuplqdwlqj dqg qrw whuplqdwlqj

wkh frqwudfw1 Krzhyhu/ li wkhuh lv d olnholkrrg wkdw qhz elgghuv zloo sduwlflsdwh/

�uvw0shulrg zlqqhuv ulvn orrvlqj d vhfrqg dxfwlrq dqg suhihu qrw wr whuplqdwh wkh

frqwudfw1 Rq wkh rwkhu kdqg/ li vrph ri wkh suhylrxv sduwlflsdqwv gurs rxw/ wkh �uvw0

shulrg zlqqhu pd| zlq dw d orzhu sulfh dqg zloo suhihu wr whuplqdwh wkh frqwudfw1

Lq wkh dsshqgl{/ zh dqdo|vh wkh vshfldo fdvh zkhuh wkh lqiruphg elgghu idfhv

+rqo|, rqh qhz xqlqiruphg elgghu/ zkrvh ydoxdwlrq lv xqnqrzq/ li wkh frqwudfw lv

whuplqdwhg1 Zh vkrz wkdw wkh lqiruphg elgghu zloo whuplqdwh wkh frqwudfw li

R : �R� �
�

2
E�R��

2 +5144,

Iurp wkh srlqw ri ylhz ri wkh �xqlqiruphg� elgghu/ wkhuh fdq eh qr dgyhuvh

vhohfwlrq1 Krzhyhu/ iurp frqglwlrq 5144 lw iroorzv wkdw/ iurp wkh srlqw ri ylhz ri wkh

lqiruphg elgghu/ wkhuh lv �srvlwlyh vhohfwlrq�1 Wkdw lv/ wkh lqiruphg elgghu zloo eh

pruh olnho| wr whuplqdwh d frqwudfw li klv sulydwh ydoxdwlrq lv kljk1 E| wkh dqdo|vlv

lq 514/ wkh lqiruphg elgghu zloo zlq pruh wkdq kdoi ri wkh wlphv dqg sd|v d orzhu

dyhudjh sulfh1

Wr vxp xs/ wkh zlqqhu lq wkh �uvw dxfwlrq kdv dq lqfhqwlyh wr whuplqdwh d frqwudfw

dqg hqwhu d vhfrqg dxfwlrq li wkh frpprq0ydoxh frpsrqhqw grplqdwhv/ luuhvshfwlyh

ri zkhwkhu wkh uhdolvhg frpprq ydoxh lv kljk ru orz1 Li wkh sulydwh0ydoxh frpsrqhqw

grplqdwhv/ wkh lqfhqwlyh wr whuplqdwh d frqwudfw lv vwurqj li wkh uhdolvhg sulfh lv kljk

uhodwlyh wr wkh zlqqhu*v ydoxdwlrq dqg li klv ydoxdwlrq lv kljk/ l1h1 li d orzhu sulfh lv

olnho| lq d vhfrqg dxfwlrq1 Erwk wkhvh h�hfwv vxjjhvw wkdw wkh lqiruphg elgghu zloo

sd| ohvv wkdq wkh xqlqiruphg elgghu zkhq d fklog lv uh0dxfwlrqhg1

Lq wkh deryh wkhruhwlfdo dqdo|vlv/ wkh sulfh lv sdlg iurp wkh ex|hu wr wkh vhoohu/

zkloh lq wkh hpslulfdo gdwd/ lw lv wkh rwkhu zd| durxqg1 Wkxv wkh wkhruhwlfdo suh0

45Wr eh suhflvh/ wkh xqlqiruphg elgghu zloo vxeplw d elg htxdo wr x+V, . yfo / zkhuh yfo lv wkh
orzhu vxssruw iru wkh glvwulexwlrq ri yf / zklfk wkh lqiruphg elgghu zloo rxwelg e| dq lq�qlwhvlpdo
dprxqw1
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glfwlrqv pxvw eh �uhyhuvhg�1 Zlwk wklv lq plqg/ wkh suhglfwlrqv ri wkh wkhruhwlfdo

dqdo|vlv fdq eh vxppdulvhg dv iroorzv=

41 Li wkhuh lv d frpprq0ydoxh frpsrqhqw/ wklv whqgv wr pdnh wkh lqiruphg

elgghu�v frpshqvdwlrq kljkhu wkdq wkdw ri wkh xqlqiruphg elgghuv ru wkdw rewdlqhg

iru fkloguhq zkr kdyh qhyhu ehiruh ehhq dxfwlrqhg1

51 Wklv whqghqf| lv vwuhqjwkhqhg li wkh lqiruphg elgghu fdq vhohfwlyho| whuplqdwh

frqwudfwv1

61 Li wkhuh lv qr xqrevhuydeoh frpprq0ydoxh frpsrqhqw dqg qr srvvlelolw| iru vh0

ohfwlyh whuplqdwlrq ri frqwudfwv/ wkhq doo w|shv ri elgghuv +lqiruphg dqg xqlqiruphg

elgghuv dqg elgghuv iru fkloguhq zkr kdyh qhyhu ehiruh ehhq dxfwlrqhg, uhfhlyh wkh

vdph h{shfwhg frpshqvdwlrq1

71 Li wkh h{shfwhg ydoxdwlrq ri wkh lqiruphg elgghuv lv kljkhu wkdq wkdw ri wkh

xqlqiruphg elgghuv/ wklv whqgv wr pdnh wkh h{shfwhg frpshqvdwlrq wr wkh iruphu

kljkhu wkdq wkdw wr wkh odwwhu/ dqg ylfh yhuvd1

61 Dgyhuvh vhohfwlrq

Lq frqwudvw wr wkh suhylrxv vhfwlrq/ ohw xv qrz dvvxph wkdw wkh �uvw irvwhu0sduhqw

glg qrw sduwlflsdwh zkhq fkloguhq zhuh uh0dxfwlrqhg1 Li hlwkhu sduw zdv qrw vdwlv�hg

zlwk wkh sulfh vwlsxodwhg e| wkh frqwudfw/ wkhuh frxog kdyh ehhq qhjrwldwlrqv ryhu d

qhz sulfh> li wkh qhjrwldwlrqv eurnh grzq/ wkhuh zdv d qhz dxfwlrq/ iurp zklfk wkh

suhylrxv irvwhu0sduhqw zdv 0 h{suhvvo| ru lpsolflwo| 0 h{foxghg1

Zkhq wkh frqwudfw lv whuplqdwhg e| wkh Dvvlvwdqfh Erdug/ wkhuh lv qr uhdvrq wr

h{shfw dgyhuvh vhohfwlrq1 Krzhyhu/ zkhq wkh frqwudfw lv whuplqdwhg e| wkh irvwhu0

sduhqw/ wklv frxog eh suhflvho| ehfdxvh wkh frpprq ydoxh zdv orzhu wkdq h{shfwhg/

l1h1 zh frxog kdyh dgyhuvh vhohfwlrq1 Zh irfxv rq wkh odwwhu fdvh/ dqg prgho wkh

vlwxdwlrq dv d irxu0vwdjh jdph1 Lq wkh �uvw vwdjh/ wkh srwhqwldo irvwhu0sduhqwv elg iru

d �qhz� fklog1 Wkh zlqqhu fduhv iru wkh fklog dqg sd|v wkh sulfh146 Lq wkh vhfrqg

vwdjh/ wkh zlqqhu ghwhuplqhv zkhwkhu ru qrw wr nhhs wkh fklog1 Lq wkh wklug vwdjh/

wkh Dvvlvwdqfh Erdug srvvleo| r�huv d orzhu sulfh wr wkh �uvw irvwhu0sduhqw +Wkh

Dvvlvwdqfh Erdug lv dvvxphg wr kdyh doo edujdlqlqj srzhu,1 Ilqdoo|/ li qr djuhhphqw

fdq eh uhdfkhg/ wkh fklog lv dxfwlrqhg djdlq lq wkh irxuwk dqg �qdo vwdjh1 Wkh

46Djdlq/ zh dvvxph wkdw wkh irvwhu0sduhqw sd|v wkh �vhoohu�/ wkh Dvvlvwdqfh Erdug1
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suhylrxv irvwhu0sduhqw lv qrw doorzhg wr sduwlflsdwh/ vr d qhz irvwhu0sduhqw wdnhv

fduh ri wkh fklog dqg sd|v wkh sulfh1

6141 Sulydwh0ydoxh dxfwlrqv

Li wkh elgghuv* ydoxdwlrqv duh sxuho| sulydwh/ wkhq wkhuh fdq eh qr dgyhuvh vhohfwlrq

h�hfwv1 Wklv vxjjhvwv wkdw zkhq d fklog lv uh0dxfwlrqhg/ wkh elgghuv vkrxog rswlpdoo|

elg xs wr wkhlu ydoxdwlrqv1

6151 Frpprq0ydoxh dxfwlrqv

Dvvxph wkdw wkh fklog kdv d frpprq ydoxh �S/ gudzq iurp wkh xqlirup glvwulexwlrq

dfc �o1 Zh vwduw wkh dqdo|vlv lq wkh irxuwk vwdjh dqg wkhq surfhhg e| vroylqj wkh

irxu0vwdjh jdph edfnzdugv1 Li wkh �uvw irvwhu0sduhqw kdv ehhq r�huhg + iru wkh �qdo

shulrg/ exw kdv qrw dffhswhg wkdw r�hu/ wkh h{shfwhg ydoxh ri wkh fklog lv +*21 Wklv

lv wkh htxloleulxp dxfwlrq sulfh lq wkh �qdo vwdjh1 Lq wkh wklug vwdjh/ wkh Dvvlvwdqfh

Erdug ghwhuplqhv zkhwkhu ru qrw wr r�hu d orzhu sulfh +1 Vxssrvh wkdw wkh sulfh zdv

%� lq wkh �uvw shulrg/ dqg vxssrvh wkdw iru doo ydoxhv �S 	 %�/ wkh �uvw irvwhu0sduhqw

whuplqdwhv wkh frqwudfw1 Wkh Dvvlvwdqfh Erdug kdv wkh rssruwxqlw| wr r�hu d orzhu

sulfh/ +/ wr wkh fxuuhqw irvwhu0sduhqw ru hovh krog d qhz dxfwlrq1 Li d orzhu sulfh + lv

r�huhg/ zlwk suredelolw| E%��+�*%�/ wkh qhz sulfh lv dffhswhg/ dqg zlwk suredelolw|

+*%� d qhz dxfwlrq pxvw eh khog/ zlwk dq h{shfwhg sulfh +*21 Wkh h{shfwhg uhyhqxh

ri Wkh Dvvlvwdqfh Erdug lv=

E%� � +�+*%� n +2*2%� +614,

Lw lv hdv| wr vhh wkdw pd{lpdo uhyhqxh lv rewdlqhg zkhq + ' %�/ wkdw lv zkhq wkh

�uvw0shulrg zlqqhu lv qrw r�huhg d orzhu sulfh1 Wklv vlpsol�hv wkh dqdo|vlv/ vlqfh

rwkhuzlvh doo �uvw0shulrg zlqqhuv zrxog zlvk wr uhqhjrwldwh wkh sulfh1 Qrz/ �uvw0

shulrg zlqqhuv zloo whuplqdwh wkh frqwudfw rqo| li �S 	 %�1 Lq wkh �uvw vwdjh/ wkh

elgghuv pxvw ghwhuplqh krz pxfk wr elg1 Wkh h{shfwhg ydoxh ri wkh fklog lv 4251

Krzhyhu/ lq wkh vhfrqg shulrg/ wkh zlqqhu rqo| nhhsv wkh fklog li wkh ydoxh h{fhhgv

wkh shu0shulrg sulfh %�/ lq zklfk fdvh wkh h{shfwhg ydoxh ri wkh fklog lv E� n %��*21

Wklv kdsshqv zlwk suredelolw| E�� %��1 Wkh zlqqhu sd|v %� lq wkh �uvw shulrg dqg/

zlwk suredelolw| E� � %��c kh sd|v %� dovr lq wkh vhfrqg shulrg1 Wkh htxloleulxp
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zlqqlqj elg zloo eh vxfk wkdw wkh h{shfwhg ydoxh htxdov wkh h{shfwhg sd|phqwv/ l1h1=

�*2 n E�� %��
� n %�

2
' %� n E�� %��%� +615,

Rqh ri wkh urrwv wr htxdwlrq 615 jlyhv wkh �uvw0shulrg sulfh=

%� ' 2�
s
2 � f�DHS +616,

Wkh vhfrqg0shulrg sulfh lv wkxv=

%2 ' %�*2 ' �� �*
s
2 � f�2b� +617,

Lq wklv prgho zh gr qrw h{shfw uhqhjrwldwlrqv wr eh vxffhvvixo= hlwkhu wkh �uvw

ex|hu kdv wr dffhsw wkh ruljlqdo sulfh/ ru hovh wkh fklog lv uh0dxfwlrqhg +wr dqrwkhu

elgghu,147 Krzhyhu/ wklv dqdo|vlv irfxvhv h{foxvlyho| rq wkh xqrevhuydeoh txdolwlhv1

Li revhuydeoh fkdudfwhulvwlfv +h1j1 djh, fkdqjh/ ru li wkh hfrqrplf hqylurqphqw fdxvhv

wkh ydoxh ri wkh fklog wr fkdqjh +h1j1 li wkh sulfh ohyho fkdqjhv,/ wkhq d uhqhjrwldwlrq

ri wkh sulfh pd| eh vxffhvvixo1 Wkxv/ wkhuh pd| zhoo eh lqvwdqfhv ri sulfh fkdqjhv

hyhq wkrxjk wkh fklog uhpdlqv zlwk wkh vdph idplo|/ dowkrxjk zh gr qrw h{shfw

dgyhuvh0vhohfwlrq h�hfwv xqghu wkhvh flufxpvwdqfhv1

Zrxog wkh vhoohu eh ehwwhu r� doorzlqj wkh lqiruphg elgghu wr sduwlflsdwh lq wkh

qhz dxfwlrq ru qrwB Lq wkh wzr0shulrg prgho xvhg lq wklv vhfwlrq/ lw lv hdv| wr vhh

wkdw wkh h{shfwhg uhyhqxhv ri Wkh Dvvlvwdqfh Erdug duh htxdo wr 41 Wklv fdq eh

fdofxodwhg xvlqj htxdwlrqv 616 dqg 617/ qrwlqj wkdw htxdwlrq 6161 dovr surylghv wkh

suredelolw| wkdw d vhfrqg dxfwlrq lv khog1

Xqghu wkh vdph dvvxpswlrqv/ li wkh lqiruphg elgghu lv doorzhg wr sduwlflsdwh lq

d vhfrqg dxfwlrq/ wkhq lq htxloleulxp wkh lqiruphg elgghu zlqv wkh vhfrqg dxfwlrq

dw sulfh }hur1 Vlqfh wkh h{shfwhg ydoxh lv 425 lq erwk shulrgv/ wklv lv uh hfwhg lq wkh

htxloleulxp sulfh lq wkh �uvw dxfwlrq/ zklfk pxvw eh htxdo wr 41 Wkxv/ lq d vlpsoh

vhwwlqj/ wkh vhoohu lv lqgl�huhqw wr zkhwkhu ru qrw wkh lqiruphg elgghu lv doorzhg wr

sduwlflsdwh1 Zh kdyh qrw dqdo|vhg zkhwkhu wklv frqfoxvlrq krogv xqghu pruh jhqhudo

dvvxpswlrqv1

47D vrphzkdw uhodwhg uhvxow lv uhsruwhg e| Exorz dqg Nohpshuhu +4<<9,/ zkr �qg wkdw dq
dxfwlrq zlwk q. 4 sduwlflsdqwv |lhogv kljkhu h{shfwhg uhyhqxhv wkdq qhjrwldwlrqv zlwk rqh djhqw
iroorzhg e| dq dxfwlrq zlwk q sduwlflsdqwv1
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6161 Sulydwh dqg frpprq ydoxh dxfwlrqv

Li d zlqqhu lq d suhylrxv dxfwlrq fkrrvhv wr whuplqdwh d frqwudfw/ wkh xqlqiruphg

elgghuv fdq frqfoxgh wkdw wkh vxp ri wkh iruphu zlqqhu*v sulydwh ydoxh dqg wkh

frpprq ydoxh lv ohvv wkdq wkh sulfh1 Krzhyhu/ dgglwlrqdo lqihuhqfhv fdq eh gudzq

e| dqdo|vlqj wkh ghflvlrq sureohp ri wkh zlqqhu ehiruh kh ehfdph lqiruphg1 Zh

xvh wkh vdph prgho dv lq wkh suhylrxv vhfwlrq/ h{fhsw wkdw wkh Dvvlvwdqfh Erdug

grhv qrw kdyh wkh rswlrq ri r�hulqj d kljkhu frpshqvdwlrq wr wkh suhylrxv zlqqhu1

H{ dqwh/ wkh zlqqhu*v h{shfwhg �uvw0shulrg qhw ydoxh iurp zlqqlqj zdv klv sulydwh

ydoxh soxv �*2 plqxv wkh djuhhg sulfh1 Klv vhfrqg0shulrg qhw h{shfwhg ydoxh zdv

�R� n
�n@

2 � R wlphv wkh suredelolw| wkdw wkh frqwudfw zdv qrw whuplqdwhg/ w/ zkhuh d

lv wkh orzhvw frpprq ydoxh iru zklfk wkh frqwudfw lv qrw whuplqdwhg1 Wkxv=

�R� n
�

2
� Rn wE�R� n

� n @

2
� R� � f +618,

Vxevwlwxwlqj wkh htxdolwlhv @ ' R��R� dqg w ' ��@ ' ��Rn�R� lqwr 618 dqg vroylqj

iru �R�/ zh �qg wkdw=

�R� � R� 2 n
s
2 +619,

Qrz/ zkhq d frqwudfw lv whuplqdwhg/ zh nqrz wkdw=

�R� n �S � R +61:,

f � �R� � � +61;,

f � �S � � +61<,

�R� � R� 2 n
s
2 +6143,

Wkh srvvleoh frpelqdwlrqv ri sulydwh dqg frpprq ydoxdwlrqv wkdw wkh �uvw0shulrg

zlqqhu fdq kdyh/ jlyhq wklv vhw ri lqhtxdolwlhv/ duh looxvwudwhg lq Iljxuh 6141

Dq xqlqiruphg elgghu fdq fdofxodwh wkh h{shfwhg frpprq ydoxh/ jlyhq wkh �uvw0

shulrg sulfh/ dv wkh fhqwuh ri judylw| dorqj wkh yhuwlfdo d{lv ri wkh vkdghg duhd1 Lw

lv fohdu iurp wkh �jxuh wkdw li wkh odvw lqhtxdolw| elqgv/ l1h1 li R � 2 � s
2/ wkhq

wkh h�hfw ri wklv lqhtxdolw| lv wr uhgxfh wkh h{shfwhg frpprq ydoxh1 Wkdw lv/ wkh

dgyhuvh0vhohfwlrq h�hfw lv djjudydwhg1 Frpsduhg wr Vxevhfwlrq 615/ wkh xqlqiruphg

elgghuv kdyh ohvv h{dfw lqirupdwlrq zkhq wkh| irup dq h{shfwdwlrq ri wkh frpprq0

ydoxh/ vlqfh wkh lqiruphg sduw|*v +xqnqrzq, sulydwh ydoxdwlrq lqwurgxfhv �qrlvh�1
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1

1
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pvc,

pvp,1

221 +−= pvp
11 =pv

1=cv

pvv cp =+1

45
o

22+−p

Iljxuh 614= Dgyhuvh vhohfwlrq/ srvvleoh rxwfrphv jlyhq htxdwlrqv +61:, wr +6143,1

Krzhyhu/ wkh dgyhuvh0vhohfwlrq h�hfw shuvlvwv1 Wklv h�hfw vwloo whqgv wr pdnh wkh

vhfrqg0shulrg sulfh orzhu wkdq wkh �uvw0shulrg sulfh1

6171 Frqfoxvlrqv

Djdlq/ zh kdyh wr �uhyhuvh� rxu uhvxowv1 Dv orqj dv zh kdyh vrph frpsrqhqw ri

frpprq0ydoxh/ dgyhuvh vhohfwlrq fdxvhv wkh frpshqvdwlrq wr eh kljkhu zkhq d fklog

lv uh0dxfwlrqhg wr dq xqlqiruphg elgghu1 Wklv lv lq frqwudvw zlwk wkh suhglfwlrqv ri

wkh prgho ri Vhfwlrq 5/ zkhuh wkh suhylrxv irvwhu0sduhqw zdv doorzhg wr sduwlflsdwh

lq d vhfrqg dxfwlrq1 Wkhuh/ zh suhglfwhg wkdw wkh lqiruphg elgghu zrxog uhfhlyh

wkh kljkhvw frpshqvdwlrq/ xqohvv wkh xqlqiruphg elgghu*v h{shfwhg ydoxdwlrq zdv

vx!flhqwo| kljkhu wkdq wkdw ri wkh lqiruphg elgghu1
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71 Wkh Hpslulfdo Vwxg|

7141 Gdwd

Wkh vdpsoh frqvlvwv ri 934 revhuydwlrqv iurp wkuhh flwlhv lq Qruwkhuq Vzhghq=

Vxqgvydoo/ Vnhoohiwhè48 dqg Xphè491 Wkhuh duh 545 dxfwlrqv lq wklv vdpsoh lq zklfk

wkh dprxqw ri frpshqvdwlrq zdv fkdqjhg lq vrph zd| dqg2ru wkhuh zdv d qhz

irvwhu0sduhqw1 Ri wkh 545 dxfwlrqv/ 444 zhuh fkdqjhv lq wkh frpshqvdwlrq sdlg

zlwkrxw d fkdqjh ri irvwhu0sduhqw dqg 434 zhuh dxfwlrqv lq zklfk wkh fklog zdv

dvvljqhg wr d qhz irvwhu0sduhqw1 Wkhvh gdwd duh xvhg wr vwxg| uhdo gl�huhqfhv lq

frpshqvdwlrq ehwzhhq gl�huhqw fdwhjrulhv ri vdoh1 Rqo| wkh zlqqlqj elgv zhuh re0

vhuydeoh lq wkh gdwd vhw1 Iru ghvfulswlyh frpsdulvrqv zh xvh d vxe0vdpsoh frqvlvwlqj

ri fkloguhq dxfwlrqhg iru wkh �uvw wlph/ zkr zhuh odwhu uh0dxfwlrqhg +hlwkhu wr d qhz

irvwhu0sduhqw ru wr wkh h{lvwlqj irvwhu0sduhqw exw dw d qhz ohyho ri frpshqvdwlrq,

dqg d vxe0vdpsoh zlwk fkloguhq dxfwlrqhg iru wkh �uvw wlph1 Ilqdoo|/ wkhuh lv d vxe0

vdpsoh ri fkloguhq dxfwlrqhg iru wkh �uvw wlph/ exw zkr zhuh odwhu uh0dxfwlrqhg wr

d qhz irvwhu0sduhqw1 Wdeoh D15 lq wkh dsshqgl{ jlyhv dq ryhuylhz ri wkh gdwd iru

hdfk fdwhjru|1 Djh iuhtxhqflhv duh jlyhq lq Wdeoh D16 lq wkh dsshqgl{/ iroorzhg

e| Wdeoh D17 zlwk ghvfulswlyh vwdwlvwlfv uhjduglqj djh4: iru wkh gl�huhqw fdwhjrulhv

ri vdoh1 Jhqhudoo|/ uh0dxfwlrqhg fkloguhq zhuh roghu wkdq fkloguhq dxfwlrqhg iru wkh

�uvw wlph1 Fkloguhq revhuyhg iru wkh �uvw wlph zkr zhuh odwhu uh0dxfwlrqhg kdg

wkh orzhvw dyhudjh djh/ 918 |hduv1 Dffruglqj wr Oxqgehuj +4<<:, wkh frpshqvdwlrq

zdv jhqhudoo| kljkhu iru |rxqjhu fkloguhq wkdq iru roghu rqhv1 Wkh dssduhqw uhdvrq

zdv wkdw roghu fkloguhq zhuh pruh xvhixo wr wkh irvwhu0sduhqw wkdq |rxqjhu fkloguhq

+vhh dovr Hmghvwdp/ 4<9<,1 Wdeoh 714 suhvhqwv ghvfulswlyh vwdwlvwlfv frqfhuqlqj uhdo

frpshqvdwlrq iru wkh gl�huhqw fdwhjrulhv1

Wkh dyhudjh uhdo frpshqvdwlrq iru xqlqiruphg elgghuv lv vljql�fdqwo| orzhu wkdq

wkh dyhudjh uhdo frpshqvdwlrq iru fkloguhq revhuyhg iru wkh �uvw wlph zkr zhuh odwhu

uh0dxfwlrqhg/ dqg lw lv dovr vljql�fdqwo| orzhu wkdq wkh dyhudjh uhdo frpshqvdwlrq

48Plvvlqj lqirupdwlrq lq wkh grfxphqwv iurp Vxqgvydoo dqg Vnhoohiwhè kdv ehhq dgghg zlwk wkh
khos ri d gdwdedvh/ LQGLNR/ Xphè Xqlyhuvlw|1

49Iru Vxqgvydoo wkh |hduv duh 4;9604;;5 dqg 4;;804;;;/ iru Vnhoohiwhè/ 4;9<04;:4/ 4;;3/ 4;;8 dqg
4;;; dqg iru Xphè 4;:704;:7/ 4;:;04;:</ 4;;4 dqg 4;;704;;</ uhvshfwlyho|1

4:Lq wkh hpslulfdo dqdo|vlv djh kdv ehhq frxqwhg dv wkh gl�huhqfh ehwzhhq wkh |hdu zkhq wkh|
zhuh dxfwlrqhg dqg wkh |hdu ri eluwk1 Wklv lv zk| vrph fkloguhq duh dfwxdoo| 48 |hduv rog1
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Wdeoh 714= Ghvfulswlyh vwdwlvwlfv frqfhuqlqj uhdo frpshqvdwlrq

Ixoo Dxfwlrqhg Uh0 Lqiruphg Xq0 4=vw wlph 4=vw wlph

vdpsoh iru wkh dxfwlrqhg elgghuv lqiruphg revhuyhg/ revhuyhg/

4=vw wlph fkloguhq elgghuv odwhu uh0 odwhu qhz

dxfwlrqhg irvwhu0sduhqw

Phdq 88155 88183 871:3 8:179 8419: 8:144 871<4

Pd{ 49;175 486139 49;175 49;175 <:13< 485187 468147

Plq ;1:: 43175 ;1:: ;1:: <1;3 4:1;5 581::

Vwg1ghy1 4<1<; 531:8 4;186 53177 481:5 54136 4;1;:

Yduldqfh 6<<159 76316< 676164 74:1;3 57:13; 77516: 689156

Qr ri fdvhv 934 6;< 545 444 434 484 ;6

iru lqiruphg elgghuv14; Wkh odwwhu lv frqvlvwhqw zlwk wkh wkhruhwlfdo suhglfwlrqv wkdw

iroorzv iurp wkh dvvxpswlrqv lq Vhfwlrq 51 Qrwh/ krzhyhu/ wkdw wkh ydoxhv lq Wdeoh

714 duh xqfrqglwlrqdo dulwkphwlf phdqv rqo|1 Lq sduwlfxodu/ wkh idfw wkdw wkh dyhudjh

djh gl�huv ehwzhhq wkh wkuhh fdwhjrulhv lv qrw dffrxqwhg iru1 Gl�huhqfhv lq uhdo

sulfh ehwzhhq lqiruphg dqg xqliruphg elgghuv lv dovr vkrzq lq Iljxuh D16 lq wkh

dsshqgl{1

Li wkh suhylrxv irvwhu0sduhqw zdv qrw doorzhg wr sduwlflsdwh/ dffruglqj wr wkh

dqdo|vlv lq Vhfwlrq 6/ zh zrxog/ rq wkh frqwudu|/ h{shfw wkh kljkhvw ohyho ri frp0

shqvdwlrq lq wkh xqlqiruphg0elgghu fdwhjru|1

Iljxuh 714 vkrzv wkh frqwudfw shulrg phdvxuhg lq |hduv iru lqiruphg dqg xqlq0

iruphg elgghuv lq wkh flw| ri Vxqgvydoo gxulqj wkh 4;9604;;5 shulrg1 Wklv zdv wkh

wlph vhulhv zlwk wkh prvw frqvhfxwlyh revhuydwlrqv1 Ehfdxvh ri wkh qdwxuh ri gdwd/

wkh frqwudfw shulrg lv phdvxuhg lq zkroh |hduv rqo|1 Wkh prvw frpprq frqwudfw

shulrg zdv rqh |hdu1 Qrwh wkdw wkhuh lv d vhohfwlrq eldv wrzdugv vkruw frqwudfwv1

Frqwudfwv vljqhg dw wkh hqg ri wkh shulrg fdq eh lqfoxghg lq wklv vdpsoh rqo| li wkh|

zhuh whuplqdwhg lq 4;;5 ru hduolhu1 Wkh dyhudjh frqwudfw shulrg zdv 61:7 |hduv iru

lqiruphg elgghuv dqg 6197 |hduv iru xqlqiruphg elgghuv1

4;Wkh w0ydoxhv duh 5155 dqg 515< uhvshfwlyho|1
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Iljxuh 714= Frqwudfw shulrg/ Vxqgvydoo/ 4;9604;;51

7151 Phwkrg

Zh xvh d vwrfkdvwlf frvw4< iurqwlhu dssurdfk wr h{dplqh zkhwkhu wkh dfwxdo frp0

shqvdwlrq sdlg gl�huv/ ehwzhhq lqiruphg elgghuv/ xqlqiruphg elgghuv dqg elgghuv

iru fkloguhq zkr kdg qhyhu ehiruh ehhq dxfwlrqhg1 Iru frpsdulvrq/ uhvxowv iurp

ruglqdu| ohdvw0vtxduhv uhjuhvvlrqv duh suhvhqwhg1 Wkh uhjuhvvlrq htxdwlrq/ lq pdwul{

irup/ lv=

� ' fq n 0 +714,

0 ' � n / zkhuh / � f

Wkh lqh!flhqf| uhvlgxdo yhfwru/ // lq wkh vwrfkdvwlf iurqwlhu fdswxuhv wkh gl�hu0

hqfh ehwzhhq wkh zlqqlqj elg/ � / dqg wkh zlqqhuv* uhvhuydwlrq ydoxh/ T� +jlyhq e|

htxdwlrq +514,, lq hdfk dxfwlrq/ l1h1 wkh zlqqhuv* qhw sur�w lv=

/ ' � � T� +715,

4<D frvw iurqwlhu lv xvhg lqvwhdg ri d surgxfwlrq iurqwlhu vlqfh wkh vhfrqg glvwxuedqfh whup lv
srvlwlyh +Juhhqh/ 4<<6,1 Wklv lv vr vlqfh wkh zlqqlqj elg fdqqrw eh orzhu wkdq wkh uhvhuydwlrq ydoxh>
lq d surgxfwlrq iurqwlhu wkh surgxfwlrq fdqqrw eh kljkhu wkdq wkh pd{lpxp srvvleoh surgxfwlrq1



4; Dxfwlrqhg dqg Uh0dxfwlrqhg Fkloguhq

Wklv glvwxuedqfh whup lv dvvxphg wr eh h{srqhqwldoo| glvwulexwhg1

Wkh uhdo sulfh +frpshqvdwlrq, yhfwru � lv phdvxuhg lq Vzhglvk �Ulnvgdohu� dqg

f lv d pdwul{ frqwdlqlqj d frqvwdqw dqg +revhuydeoh, h{sodqdwru| yduldeohv uhodwhg

wr wkh fklog/ wkh zlqqlqj elgghu dqg d gxpp| yduldeoh uhsuhvhqwlqj wkh flw| lq zklfk

wkh dxfwlrq wrrn sodfh1 Zlwklq f/ wkh vxepdwul{ 753 frqwdlqv yduldeohv uhodwhg wr

wkh fklog= djh54/ djh vtxduhg/ d jhqghu gxpp| yduldeoh +4 iru jluov, dqg d gxpp|

yduldeoh iru wkh fklog*v khdowk55 +4 iru qrw khdowk|,1 Wkh vxepdwul{ -� frqwdlqv wzr

yduldeohv wkdw duh uhodwhg wr wkh zlqqlqj elgghu1 Wkhvh duh d gxpp| yduldeoh iru

rffxsdwlrqdo fdwhjru|56 dqg rqh wkdw wdnhv wkh ydoxh 4 li wkh zlqqlqj elgghu*v krph

zdv orfdwhg lq wkh frxqwu|vlgh dqg 3 li lw zdv orfdwhg lq d flw|1 Wkhuh duh vhyhq

rffxsdwlrqdo fdwhjrulhv157 Wkh frpshqvdwlrq lv gh dwhg xvlqj dq klvwrulfdo sulfh

lqgh{ ghyhorshg e| Hqjoxqg/ Shuvvrq dqg Vyhqvvrq +4<<3,1 Doo frpshqvdwlrqv duh

jlyhq lq 4;96 sulfhv1 Rffxsdwlrqdo fdwhjru| 9/ qrq0surshuw| rzqhuv/ dqg wkh flw| ri

Xphè duh xvhg dv uhihuhqfhv1

7161 Uhvxowv

Wdeoh 715 vkrzv wkh pd{lpxp olnholkrrg hvwlpdwhv +POH, ri wkh vwrfkdvwlf iurqwlhu

dqg wkh ruglqdu| ohdvw vtxduhv uhjuhvvlrq +ROV,1 Lq wkh fdvh ri lqiruphg0elgghu

sduwlflsdwlrq wkh sdudphwhuv duh hvwlpdwhg wrjhwkhu zlwk wzr gxpp| yduldeohv= rqh

wkdw wdnhv wkh ydoxh 4 li wkh fklog zdv dxfwlrqhg wr dq xqlqiruphg elgghu dqg rqh

wkdw wdnhv wkh ydoxh 4 li wkh fklog zdv dxfwlrqhg wr dq lqiruphg elgghu1 Wkh uhihuhqfh

jurxs lv fkloguhq dxfwlrqhg iru wkh �uvw wlph1

Wkh lqiruphg elgghu jhwv d vpdoohu dprxqw ri frpshqvdwlrq wkdq wkh xqlqiruphg

elgghu exw d odujhu dprxqw wkdq wkh rqh suhglfwhg iurp revhuydeoh fkdudfwhulvwlfv1

Wkh xqlqiruphg elgghu gxpp| lv vljql�fdqw dw wkh 430shufhqw ohyho/ exw wkh gli0

53F1i1 htxdwlrq +514,1
54Djh lv phdvxuhg lq prqwkv/ wr dyrlg pxowlfroolqhdulw| ehwzhhq djh dqg djh vtxduhg1
55Phqwdo ru sk|vlfdo khdowk1
56Wkhuh frxog eh dq hqgrjhqhlw| sureohp li wkh zlqqhu lv ghwhuplqhg e| wkh sulfh lqvwhdg ri wkh

uhyhuvh1 Wklv kdv ehhq whvwhg e| frpsdulqj wkh uhvlgxdov iurp wkh pd{lpxp olnholkrrg uhjuhvvlrq
zlwk uhvlgxdov iurp d surelw prgho iru hdfk rffxsdwlrqdo fdwhjru|1 Wkh whvw vkrzv wkdw h{rjhqhlw|
fdq qrw eh uhmhfwhg1

57Wkh surihvvlrq fdwhjrulhv duh= 41 Vhqlru flylo vhuydqwv/ xqlyhuvlw| judgxdwhv dqg pdqdjhuv ri
odujhu �upv> 51 Mxqlru flylo vhuydqwv dqg pdqdjhuv ri vpdoohu �upv> 61 Iduphuv> 71 Xsshu fodvv
xqpduulhg zrphq> 81 Vnloohg zrunhuv> 91 Furiwhuv dqg xqvnloohg zrunhuv +qrq0surshuw| rzqhuv,> :1
Xqvshfl�hg rffxsdwlrq dqg zlgrzv1 Qrupdq*v +4<:7, dqg Oxqdqghu*v +4<;;, fodvvl�fdwlrq irupv
wkh edvh iru wkhvh fdwhjrulhv1
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Wdeoh 715= Hvwlpdwlrq Uhvxowv

Lqiruphg0elgghu sduwlflsdwlrq Qr lqiruphg0elgghu sduwlflsdwlrq

POH ROV POH ROV

Yduldeoh Frhi1 w0ydoxh Frhi1 w0ydoxh Frhi1 w0ydoxh Frhi1 w0ydoxh
Djh +lq prqwkv, 0314:6 071486 03165< 091778 0314:5 07144; 03165: 091779

Djh2 +lq prqwkv, 31333 41747 31334 61<59 31333 41748 31334 61<54

Jhqghu 061<;7 06187; 061597 0518<6 071357 0618<5 0615:9 051939

Khdowk 46197; 91;44 4<1<35 :13;< 47137< :145; 531357 :1544

Vxqgvydoo 81;4< 61955 81448 51858 81<56 61:53 81494 5188:

Vnhoohiwhè 0<16:5 071;8; 045135< 081988 0<16;5 071<78 0451368 081996

Surylqfldov 031985 03177< 041333 0318:< 0318;: 031746 031<94 03188;

Vhqlru flylo1111 41464 3147; 041996 031638 41443 3147; 0419:7 03163:

Mxqlru flylo111 071:;; 05155; 0719:5 041:76 071;96 0515:3 071:75 041:::

Iduphuv 31<:: 31979 41533 31:67 31<7: 3196: 414:8 31:5<

Xsshu fodvv111 91397 51476 ;135; 41<;4 915:5 51554 ;1436 51338

Vnloohg zrunhuv 041:79 031<:; 31;4; 31679 041:56 031<98 31;56 3167;

Xqvs1 rffxsdwlrq 514:< 414<8 61;;: 41;45 51478 41537 61;89 41;34

Frqvwdqw 8<18<9 4<1556 :;1344 541<6; 8<18:: 58188: ::1<<5 541<86

Lqi1 elgghu 41383 31:33 3184< 31639

Xqlqi1 elgghu2

qhz irvwhu0sduhqw 6155< 41<4; 51864 41785 51<;5 41;59 5173< 41754

w 313<5 491<75 313<5 491<4<

j� ;1;33 531;:: ;1;55 531<<9

Orj olnholkrrg 0573;13< 0573;16;

-2
@_� 3176 3177

ihuhqfh ehwzhhq wkh gxpplhv lv qrw vljql�fdqw158 Frqwudu| wr wkhvh uhvxowv/ wkh

wkhruhwlfdo suhglfwlrqv lq Vhfwlrq 5 vxjjhvw wkdw wkh lqiruphg elgghu vkrxog jhw

kljkhu frpshqvdwlrq1

Lq wkh qr lqiruphg0elgghu sduwlflsdwlrq fdvh/ zh hvwlpdwh d vlplodu uhjuhvvlrq

zlwk rqo| rqh gxpp| yduldeoh wdnlqj wkh ydoxh 4 li wkh fklog zdv dvvljqhg wr d qhz

irvwhu0sduhqw159 Djdlq wkh gl�huhqfh lq frpshqvdwlrq ehwzhhq qhz irvwhu0sduhqwv

dqg rwkhuv lv vljql�fdqw dw wkh 430shufhqw ohyho15: Wklv lqglfdwhv dgyhuvh vhohfwlrq1

58Wkh ydoxh ri wkh Zdog vwdwlvwlf lv ehorz wkh fulwlfdo ydoxh1 Dv vxfk/ wkh k|srwkhvlv wkdw wkh
xqlqiruphg elgghu sdudphwhu lv htxdo wr wkh lqiruphg elgghu sdudphwhu fdqqrw eh uhmhfwhg1

59Qrz wkh uhihuhqfh jurxs frqvlvwv ri fkloguhq dxfwlrqhg iru wkh �uvw wlph dqg fkloguhq zlwk
uhqhjrwldwhg frqwudfwv1

5:Zkhq wkh yduldeohv uh hfwlqj elgghu fkdudfwhulvwlfv duh h{foxghg wkh gl�huhqfh ehfrphv vlj0
ql�fdqw dw wkh 80shufhqw ohyho1
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Qhz irvwhu0sduhqwv uhfhlyhg dssur{lpdwho| 8 shufhqw +ru 51<; �Ulnvgdohu�, kljkhu

frpshqvdwlrq wkdq rwkhuv1

Wkhuh lv vrph vxssruw iru wkh qrwlrq wkdw wkhuh zdv dgyhuvh vhohfwlrq lq wkh pdu0

nhw iru uh0dxfwlrqhg fkloguhq1 Wkh elgghuv ghpdqghg kljkhu frpshqvdwlrq iru wdnlqj

d uh0dxfwlrqhg fklog1 Wdeoh 715 vkrzv wkdw uhdo frpshqvdwlrq lv ghfuhdvlqj zlwk djh/

rq dyhudjh 514 �Ulnvgdohu� shu |hdu1 Jluov frppdqghg d orzhu frpshqvdwlrq wkdq

er|v +607 �Ulnvgdohu� ohvv, dqg d khdowk| fklog frppdqghg d orzhu frpshqvdwlrq

wkdq dq xqkhdowk| rqh +46047 �Ulnvgdohu� ohvv,1 Vhh Oxqgehuj +4<<:, iru ixuwkhu

lqwhusuhwdwlrq ri wkh rwkhu yduldeohv1

Wkh hvwlpdwhg dyhudjh qhw sur�w/ frpsxwhg dv=

. d/o '
�

w
+716,

lv 431;: Vzhglvk �Ulnvgdohu�1 Wkh sdudphwhu w lv wkh kd}dug udwh iru wkh h{srqhqwldo

glvwulexwlrq1

Glg wkh fklog dqg elgghu fkdudfwhulvwlfv d�hfw wkh suredelolw| ri wkh fklog ehlqj

uh0dxfwlrqhgB5; D surelw dqdo|vlv vkrzv wkdw wklv suredelolw| lqfuhdvhg li wkh zlqqlqj

elgghu*v krph zdv orfdwhg lq wkh frxqwu|vlgh1 Lw dovr lqfuhdvhg li wkh irvwhu0sduhqw

zdv dq xsshu fodvv xqpduulhg zrpdq dqg li wkh fklog zdv qrw khdowk|1 Wkh odvw

wzr suredelolwlhv duh vljql�fdqw dw wkh 43 shu fhqw ohyho1 Zh dovr hvwlpdwh zkdw

idfwruv d�hfwhg wkh suredelolw| ri jhwwlqj d qhz irvwhu0sduhqw1 Wklv surelw dqdo|vlv

vkrzv qr vljql�fdqw uhvxow1 D vlplodu dqdo|vlv wr ghwhuplqh li fklog dqg elgghu

fkdudfwhulvwlfv d�hfwhg wkh suredelolw| ri wkh frpshqvdwlrq5< wr eh uhqhjrwldwhg

vkrz vljql�fdqw uhvxowv1 Wklv suredelolw| lqfuhdvhg zlwk wkh fklog*v djh exw dw d

ghfuhdvlqj udwh1 Li wkh zlqqlqj elgghu*v krph zdv orfdwhg lq wkh frxqwu|vlgh wkh

suredelolw| ri d uhqhjrwldwhg frpshqvdwlrq lqfuhdvhg dqg lw dovr lqfuhdvhg li wkh

fklog zdv qrw khdowk|1

81 Vxppdu| dqg glvfxvvlrq

Lq wklv sdshu zh vwxg| dv|pphwulf lqirupdwlrq dqg dgyhuvh vhohfwlrq lq wkh dxfwlrq0

lqj ri fkloguhq lq 4<wk fhqwxu| Vzhghq1 Zh glvwlqjxlvk ehwzhhq wzr dvvxpswlrqv

5;Uhphpehu wkdw d uh0dxfwlrqhg fklog phdqv wkdw wkh frpshqvdwlrq zdv fkdqjhg lq vrph zd|
dqg2ru wkhuh zdv d qhz irvwhu0sduhqw1

5<Lq wklv fdvh wkh frpshqvdwlrq zdv fkdqjhg zlwkrxw d fkdqjh ri irvwhu0sduhqw1



Dxfwlrqhg dqg Uh0dxfwlrqhg Fkloguhq 54

ghshqglqj rq zkhwkhu ru qrw wkh suhylrxv irvwhu0sduhqw zdv doorzhg wr wdnh sduw

lq wkh qhz dxfwlrq1 Wkh �uvw dvvxpswlrq/ zkhq wklv zdv shuplwwhg/ irfxvhv rq wkh

h�hfw ri dv|pphwulf lqirupdwlrq ehwzhhq dfwlyh elgghuv1 Dxfwlrq wkhru| vxjjhvwv

wkuhh zd|v wr prgho wkh elgghuv* ehkdylrxu lq wklv fdvh= wkh sulydwh0ydoxhv prgho/

wkh frpprq0ydoxh prgho dqg d frpelqdwlrq ri erwk1 D frpprq0ydoxh frpsrqhqw

zrxog whqg wr lqfuhdvh wkh dprxqw ri frpshqvdwlrq sdlg/ zkhq dq lqiruphg elgghu lv

suhvhqw1 Lw zrxog dovr uhvxow lq orzhu frpshqvdwlrq iru wkh xqlqiruphg elgghuv wkdq

iru wkh lqiruphg elgghuv1 Wkh vhfrqg dvvxpswlrq/ zkhq wkh iruphu irvwhu0sduhqw lv

qrw doorzhg wr elg lq d qhz dxfwlrq/ irfxvhv rq dgyhuvh vhohfwlrq1 Qrz wkh lqiruphg

sduw| xvhv klv lqirupdwlrq wr ghwhuplqh zkr zloo eh dxfwlrqhg djdlq1 Lq wkhru|/ wkh

dprxqw ri frpshqvdwlrq sdlg wr elgghuv zkr zrq d uh0dxfwlrqhg fklog vkrxog eh

kljkhu1

Wr whvw wkhvh suhglfwlrqv hpslulfdoo|/ zh xvhg klvwrulfdo gdwd iurp dxfwlrqv ri

fkloguhq lq wkuhh flwlhv lq Qruwkhuq Vzhghq lq d vwrfkdvwlf frvw iurqwlhu prgho1 Wklv

zdv grqh xqghu wkh wzr dvvxpswlrqv1 Dvvxplqj wkdw wkh suhylrxv irvwhu0sduhqw zdv

doorzhg wr sduwlflsdwh lq d vhfrqg dxfwlrq/ zh irxqg hylghqfh wkdw erwk fdwhjrulhv

ri elgghuv uhfhlyhg d kljkhu ohyho ri frpshqvdwlrq wkdq wkh| zrxog kdyh jrwwhq li

wkh fklog kdg qrw ehhq dxfwlrqhg ehiruh1 Wkh frh!flhqw iru xqlqiruphg elgghuv

zdv voljkwo| kljkhu wkdq wkdw iru lqiruphg elgghuv/ dqg rqo| wkh iruphu zdv vljql�0

fdqw +dw wkh 430shufhqw ohyho,1 Wkh idfw wkdw wkh xqlqiruphg elgghuv* frpshqvdwlrq

zdv kljkhu vxjjhvwv wkdw d pruh dssursuldwh dvvxpswlrq pd| eh wkdw wkh suhylrxv

irvwhu0sduhqw zdv qrw doorzhg wr sduwlflsdwh1 Uh0hvwlpdwlqj wkh prgho zlwkrxw lq0

iruphg elgghuv/ zh djdlq rewdlqhg kljkhu frpshqvdwlrq lq uh0dxfwlrqv/ frqvlvwhqw

zlwk dgyhuvh vhohfwlrq1

Lq pdq| flufxpvwdqfhv dxfwlrqv duh h!flhqw doorfdwlrq phfkdqlvpv1 Wkh| fdq

eh xvhg wr ghwhuplqh d pdunhw sulfh iru lwhpv zkhuh wklv lv qrw nqrzq1 Riwhq/ wkh|

kdyh wkh ghvludeoh surshuw| wkdw wkh lwhp iru vdoh lv doorfdwhg h!flhqwo|/ l1h1 wr

wkh ex|hu zlwk wkh kljkhvw ydoxdwlrq1 Lq d vhqvh/ wkh Dvvlvwdqfh Erdug pdqdjhg

wr ghwhuplqh d pdunhw sulfh iru erdughg0rxw fkloguhq1 Krzhyhu/ lq wklv sduwlfxodu

frqwh{w wkh doorfdwlrq lv olnho| wr kdyh ehhq lqh!flhqw1 Zkloh wkh dxfwlrqv pd|

zhoo kdyh plqlplvhg wkh Dvvlvwdqfh Erdug*v frvwv dqg doorfdwhg wkh fkloguhq wr wkh

irvwhu0sduhqwv zlwk wkh kljkhvw ydoxdwlrq +qhw ri frvwv,/ wkh doorfdwlrq phfkdqlvp

zdv qrw uhvsrqvlyh wr wkh fkloguhqv* ydoxdwlrq ri wkhlu srwhqwldo irvwhu0sduhqwv1 Wr

wkh h{whqw wkdw wkh frvw ri fduh lv qhjdwlyho| fruuhodwhg zlwk wkh txdolw| ri fduh/
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doorfdwlrq wkurxjk dxfwlrqv pd| kdyh wkh uhvxow wkdw qhjoljhqw irvwhu0sduhqwv frxog

v|vwhpdwlfdoo| ryhuelg wkh frqvflhqwlrxv rqhv1

Uhihuhqfhv
Dnhuori/ J1 +4<:3, Wkh Pdunhw iru �Ohprqv�= Txdolwdwlyh Xqfhuwdlqw| dqg wkh

Pdunhw Phfkdqlvp1 Txduwhuo| Mrxuqdo ri Hfrqrplfv/ ;7/ 7;;08331

Duqrww Ulfkdug/ Duurz Ulfkdug/ Dwnlqvrq Dqwkrq| E1 dqg Guh}h Mdftxhv K1 +4<<7,1

Sxeolf Hfrqrplfv1 Vhohfwhg Sdshuv e| Zlooldp Ylfnuh|1 Fdpeulgjh Xqlyhuvlw|

Suhvv/ Fdpeulgjh1

Emxupdq Hyd0Olv/ Rovvrq Oduv/ Shuvvrq Elujlw/ dqg Vdqglq Ehqjw1 +4<;4,1 Eduqklv0

wruld/ Rp eduqv yloonru iùuu1 +Vwrfnkrop= Hvvhowh Vwxglxp, +Lq Vzhglvk,

Exorz Mhuhp| dqg Nohpshuhu Sdxo1 +4<<9,1 Dxfwlrqv yhuvxv qhjrwldwlrqv1 Wkh

Dphulfdq Hfrqrplf Uhylhz/ ;9/ 4;304<71

Hmghvwdp Mxolxv1 +4<9<,1 Gh idwwljdv Vyhuljh +Vwrfnkrop= Udeìq ) Vmùjuhq,1 +Lq

Vzhglvk1,

Hqjhoeuhfkw0Zljjdqv/ Ulfkdug/ Plojurp/ Sdxo U1/ dqg Zhehu/ Urehuw M1 +4<;6,1

Frpshwlwlyh Elgglqj dqg Sursulhwdu| Lqirupdwlrq/ Mrxuqdo ri Pdwkhpdwlfdo

Hfrqrplfv/ 44/ 494049<1

Hqjoxqg/ Shwhu/ Shuvvrq/ Wruvwhq/ dqg Vyhqvvrq/ Oduv H1 R1 +4<<3,1 Vzhglvk Exvl0

qhvv F|fohv= 4;9404<;;1 Vhplqdu Sdshu Qr1 7:61 Lqvwlwxwh iru Lqwhuqdwlrqdo

Hfrqrplf Vwxglhv/ Vwrfnkrop Xqlyhuvlw|1

Juhhqzdog/ Euxfh F1 dqg Jodvvslhjho Urehuw U1 +4<;6,1 Dgyhuvh Vhohfwlrq lq wkh

Pdunhw Iru Vodyhv= Qhz Ruohdqv/ 4;6304;93/ Wkh Txduwhuo| Mrxuqdo ri Hfr0

qrplfv/ [FYLLL/ 7:<07<<1

Juhhqh Zlooldp K1 +4<<6,1 Hfrqrphwulf Dqdo|vlv1 Vhfrqg Hglwlrq1 +Qhz \run/

Pdfploodq Sxeolvklqj Frpsdq|,

Khqgulfnv Nhqqhwk/ dqg Sdduvfk Kduu| M1 +4<<8,1 D Vxuyh| ri Uhfhqw Hpslulfdo

Zrun Frqfhuqlqj Dxfwlrqv/ Wkh Fdqdgldq Mrxuqdo ri Hfrqrplfv/ 5;/ 736075:1

Khqgulfnv Nhqqhwk/ dqg Sruwhu Urehuw K1 +4<<6,1 Elgglqj Ehkdylrxu lq RFV

Gudlqdjh Dxfwlrqv/ Wkhru| dqg Hylghqfh/ Hxurshdq Hfrqrplf Uhylhz/ 6:/

653065;1

Khqgulfnv Nhqqhwk/ dqg Sruwhu Urehuw K1 +4<;;,1 Dq Hpslulfdo Vwxg| ri dq Dxfwlrq

zlwk Dv|pphwulf Lqirupdwlrq/ Wkh Dphulfdq Hfrqrplf Uhylhz/ :;/ ;980;;61

Od�rqw/ Mhdq0Mdftxhv +4<<:,1 Jdph Wkhru| dqg Hpslulfdo Hfrqrplfv= Wkh Fdvh

ri Dxfwlrq Gdwd/ Hxurshdq Hfrqrplf Uhylhz/ 74/ 40681
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Oxqdqghu/ Hovd1 +4<;;,1 Erujduhq eolu iùuhwdjduh1 Vwxglhu nulqj hnrqrplvnd/ vrfldod

rfk srolwlvnd iùukèoodqghq l iùuçqgulqjhqv Ùuheur xqghu 4;330wdohw1 +Dfwd Xql0

yhuvlwdwlv Xsvdolhqvlv1 Vwxgld Klvwrulfd Xsvdolhqvld 488,1 +Lq Vzhglvk,

Oxqgehuj/ Vr�d1 +4<<:,1 Fklog Dxfwlrqv lq 4<wk Fhqwxu| Vzhghq/ Dq Dqdo|vlv

ri Sulfh Gl�huhqfhv/ lq �Wkh Hfrqrplfv ri Fklog Dxfwlrqv lq 4<wk Fhqwxu|

Vzhghq�/ Xphè Hfrqrplf Vwxglhv 778/ Xphè Xqlyhuvlw|1 +Olfhqwldwh wkhvlv,

Plojurp Sdxo1 +4<;<,1 Dxfwlrqv dqg Elgglqj= D Sulphu/ Mrxuqdo ri Hfrqrplf

Shuvshfwlyhv/ 6/ 6055

Plojurp Sdxo/ dqg Zhehu Urehuw M1 +4<;5,1 D Wkhru| ri Dxfwlrqv dqg Frpshwlwlyh

Elgglqj/ Hfrqrphwulfd/ 83/ 43;<044551

Qrupdq Kdqv1 +4<:7,1 Iuèq Ehujvodjhq wloo Dphulnd1 Vwxglhu l pljudwlrqvpùqvwhu/

vrfldo uùuoljkhw rfk ghprjud�vn vwuxnwxu phg xwjèqjvsxqnw iuèq Ùuheur oçq

4;8404<481 +Vwxgld Klvwrulfd Xsvdolhqvld 951 Xssvdod= Doptylvw ) Zlnvhoo,

+Lq Vzhglvk,

VIV 4;7:=56/ Nxqjo1 Pdm=wv Uègljd Iùurugqlqj/ dqjèhqgh Idwwljyèughq l Ulnhw/

Jlizhq Vwrfnkropv Vorww ghq 58 Pdm 4;7:1 +Lq Vzhglvk,

Zdzulqvn|/ Ulfk1/ Eduqdyèughq rfk vçuvnlow irvwhueduqvyèughq l çoguh rfk q|duh wlg

+Vwrfnkrop= Lvddf Pdufxv* Ernwu10Dnwlherodj/ 4;<9,1 +Lq Vzhglvk,

Zhyhuehujk/ P1 +4<:<,1 Frpshwlwlyh Elgglqj Xqghu Xqfhuwdlqw|= Wkh Fdvh ri R�0

vkruh Rlo/ +Fdpeulgjh= Edoolqjhu,

Ylfnuh|/ Zlooldp +4<94,1 Frxqwhuvshfxodwlrq/ Dxfwlrqv/ dqg Frpshwlwlyh Vhdohg

Whqghuv/ Mrxuqdo ri Ilqdqfh/ 49/ ;06:1

Ylfnuh|/ Zlooldp1 +4<95,1 Dxfwlrqv dqg Elgglqj Jdphv1 Lq R1 Prujhqvwhuq dqg

D1 Wxfnhu/ hgv1/ Uhfhqw Dgydqfhv lq jdph wkhru|1 Sulqfhwrq Xqlyhuvlw| Suhvv/

Sulqfhwrq1

Zlovrq/ Urehuw M1 +4<::,1 D Elgglqj Prgho ri Shuihfw Frpshwlwlrq/ Uhylhz ri

Hfrqrplf Vwxglhv/ 77/ 844084;1

D1 Dsshqgl{

V|vwhpdwlf gl�huhqfhv lq ydoxdwlrq

Sulydwh ydoxhv

Ohw wkh xqlqiruphg elgghu*v ydoxdwlrq �2 eh gudzq iurp wkh xqlirup glvwulexwlrq

dfc �o/ dqg wkh lqiruphg elgghu*v ydoxdwlrq �� eh gudzq iurp wkh xqlirup glvwulexwlrq
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d&c � n &o/ zkhuh & � f1

Jlyhq wkdw wkh lqiruphg elgghu kdv ydoxdwlrq �� dqg zlqv/ wkh h{shfwhg sd|phqw

lv htxdo wr wkh h{shfwhg ydoxdwlrq ri wkh xqlqiruphg elgghu/ frqglwlrqdo rq wkh

lqiruphg elgghu zlqqlqj dqg rq wkh lqiruphg elgghu*v ydoxdwlrq ��/ l1h1>

. dR m�� : �2( �� o ' . d�2 m�� : �2( �� o '

;?
=

fn��
2

' ��
2

�
2

li

;?
= f � �� � �

� 	 �� � � n &
+D14,

Wkh suredelolw| wkdw dq lqiruphg elgghu zlwk ydoxdwlrq �� zlqv lv=

�h d�� : �2 m�� o '
;?
= ��

�
li

;?
= �� � �

�� : �
+D15,

Wkxv/ wkh h{shfwhg sd|phqw ri wkh lqiruphg elgghu/ frqglwlrqdo rq zlqqlqj/ lv=

. dR m�� : �2 o '
�

�

5
7 �]
&

%
%

2
_%n

�n&]
�

�
�

2
_%

6
8 '

� n �& � &�

S�
+D16,

Wklv lv wkh lqwhjudo ryhu d&c � n &o ri wkh surgxfw ri htxdwlrqv D14 dqg BB/ glylghg

e| �/ zkhuh � ' �� E�� &�2*2 � �*2 lv wkh suredelolw| wkdw wkh lqiruphg elgghu

zlqv1 D vlplodu ghulydwlrq iru wkh h{shfwhg sd|phqw ri wkh xqlqiruphg elgghu/

frqglwlrqdo rq zlqqlqj/ vkrzv wkdw=

. dR m�2 : �� o '
�

���

�]
&

E%� &�
%n S

2
_% '

�� �&2 n 2&�

SE�� ��
+D17,

zkhuh 40D lv wkh suredelolw| wkdw wkh xqlqiruphg elgghu zlqv1 Vxewudfwlqj htxd0

wlrq D16 iurp htxdwlrq D17/ zh rewdlq wkh sulfh gl�huhqfh B dv=

B ' . dR m�2 : �� o� . dR m�� : �2 o '
�

�

&E� n �& � &2�

� n 2& � &2
+D18,

Iru & 5 dfc �o/ B : f/ l1h1/ wkh h{shfwhg sulfh ri wkh xqlqiruphg elgghu lv kljkhu

wkdq wkh h{shfwhg sulfh ri wkh lqiruphg elgghu1 Vlqfh � : �*2 iru & : f/ wkh

lqiruphg elgghu zlqv pruh wkdq kdoi ri wkh wlphv1 Li & h{fhhgv �/ wkh xqlqiruphg

elgghu zloo qhyhu zlq1
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Sulydwh dqg frpprq ydoxhv

Qrz dvvxph wkdw wkhuh duh erwk sulydwh dqg frpprq ydoxhv/ dv zhoo dv d gl�hu0

hqfh & lq h{shfwhg sulydwh ydoxh ehwzhhq lqiruphg dqg xqlqiruphg elgghuv1 Ohw K2

ghqrwh wkh pd{lpxp elg wkdw +xqlqiruphg, elgghu 2 lv zloolqj wr vxeplw dqg ohw eK�
eh wkh kljkhvw revhuyhg elg vxeplwwhg e| +lqiruphg, elgghu 4 lq vrph vwdjh ri wkh

dxfwlrq1 Wkxv K� � eK�/ l1h1 elgghu 4 pd| eh zloolqj wr vxeplw d kljkhu elg odwhu lq

wkh dxfwlrq1 Zkhq elgghu 5 frqvlghuv zkhwkhu wr ryhuelg eK�/ kh pxvw dffrxqw iru
wkh srvvlelolw| wkdw kh pd| zlq1 Li kh zlqv/ wkhq elgghu 4*v ydoxdwlrq lv K� ' eK�/
zklfk shuplwv elgghu 5 wr irup d frqglwlrqdo h{shfwhg ydoxh iru wkh frpprq0ydoxh

frpsrqhqw dv=

.
k
�S
���K� ' eK� l ' � n eK� � �� &

2
'

�

2
eEK� � &� +D19,

Wklv lv looxvwudwhg lq Iljxuh D141 Elgghu 5 lv zloolqj wr ryhuelg elgghu 4 e| dq

lq�qlwhvlpdo dprxqw 0 li wkh h{shfwhg ydoxh ri zlqqlqj/ .dZ2o/ dw sulfh eK� lv dw ohdvw
}hur1 Wkxv/ wkh vroxwlrq wr wkh iroorzlqj htxdwlrq jlyhv wkh rswlpxp pd{lpxp elg

wkdw elgghu 5 vkrxog vxeplw/ K2=

.
k
Z2

���K2 n 0 ' K� ' eK� l ' �R2 n.
k
�S
���K2 n 0 ' K� ' eK� l� K� ' �R2 �

�

2
EK2 n &� ' f

+D1:,

ru K2 ' 2�R2 � &1

b1

1

1+k b10

( )kbbvE c −= 11
ˆ

2

1
]ˆ[

k

pv1

cv

kb −−1ˆ
1

45
o

Iljxuh D14= H{shfwhg frpprq ydoxh frqglwlrqdo rq revhuyhg elgv1
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Wkh �srvlwlyh vhohfwlrq� fdvh

Frqvlghu sulydwh ydoxhv rqo|1 Dvvxph wkdw li wkh �uvw0shulrg zlqqhu whuplqdwhv

wkh frqwudfw dqg d qhz dxfwlrq lv wr eh khog/ wkhq d vlqjoh qhz elgghu hqwhuv/ zkrvh

sulydwh ydoxh lv gudzq iurp wkh xqlirup glvwulexwlrq rq ^3/4`1 Wkh lqiruphg elgghu*v

h{shfwhg sd|r� lq shulrg 5 li kh whuplqdwhv wkh frqwudfw lv jlyhq e|=

Sure d�R� : �R2o E�
R
� � . d�R2 m�R� : �R2 o� '

�

2
E�R��

2 +D1;,

l1h1 wkh suredelolw| wkdw kh zlqv djdlq wlphv klv ydoxdwlrq plqxv wkh h{shfwhg sulfh1

Wkh lqiruphg elgghu*v sd|r� li kh grhv qrw whuplqdwh wkh frqwudfw lv jlyhq e| �R��R1

D ulvn qhxwudo �uvw0shulrg zlqqhu whuplqdwhv wkh frqwudfw li=

�

2
E�R��

2
: �R� � R +D1<,

ru li=

R : �R� �
�

2
E�R��

2 +D143,

Iurp Iljxuh D15 lw lv fohdu wkdw wkh lqiruphg elgghu lv pruh olnho| wr whuplqdwh wkh

frqwudfw li klv ydoxdwlrq lv kljk/ lq wkh vhqvh wkdw dq lqiruphg elgghu zkr fkrrvhv

wr whuplqdwh wkh frqwudfw kdv d kljkhu h{shfwhg ydoxdwlrq wkdq rqh zkr fkrrvhv qrw

wr whuplqdwh wkh frqwudfw1

���� ���� ���� ���� ����

����

����

����

����

����

1RW GHILQHG RXWFRPHV

5H�DXFWLRQ

1R UH�DXFWLRQ

Iljxuh D15= �Srvlwlyh� vhohfwlrq/ srvvleoh rxwfrphv jlyhq htxdwlrq D181
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Iljxuhv dqg Wdeohv

����
����� ����� ����� ����� ����� ����� ����� �����

������
������� ������� ������� ������� ������� �������

5HDO 3ULFH

�

�

��

��

��

��

��

��

��

1XPEHU

8QLQIRUPHG ELGGHUV ,QIRUPHG ELGGHUV

Iljxuh D16= Glvwulexwlrq ri uhdo sulfh/ xqlqiruphg elgghuv dqg lqiruphg elgghuv1

Wdeoh D14= Qxpehu ri dxfwlrqv shu fklog

Qr ri Qr ri Vxp

dxfwlrqv fkloguhq

4 56; 56;

5 433 533

6 75 459

7 ; 65

8 4 8

Vxp 6;< 934
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Wdeoh D15= Iuhtxhqflhv

Wkh Dxfwlrqhg Uh0 Lqiruphg Xq0 Iluvw wlph Iluvw wlph

vdpsoh iru wkh dxfwlrqhg elgghuv lqiruphg revhuyhg/ revhuyhg/

�uvw wlph fkloguhq elgghuv odwhu uh0 odwhu

dxfwlrqhg qhz ex|hu

Jluov 5;3 4;; <5 77 7; 9: 75

Er|v 654 534 453 9: 86 ;7 74

Xqkhdowk| 65 48 4: 48 5 43 6

Surylqfldov 798 5<7 4:4 <5 :< 44< 95

Vxqgvydoo 5<3 4<3 433 9; 65 9; 5;

Vnhoohiwhè 56; 83 ;< 67 88 99 75

Xphè :6 47< 56 < 47 4: 46

Vhqlru flylo111 ; 8 6 5 4 5 0

Mxqlru flylo111 75 68 : 6 7 ; 8

Iduphuv 535 465 :3 67 69 87 65

Xsshu fodvv zrphq 48 9 < 8 7 6 0

Vnloohg zrunhuv 94 75 4< 45 : 53 46

Furiwhuv111 536 453 ;6 77 6< 77 53

Xqvshf1 rffxsdwlrq/

dqg zlgrzv :3 7< 54 44 43 53 46

Qr ri fdvhv 934 6;< 545 444 434 484 ;6
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Wdeoh D16= Iuhtxhqflhv/ djh

Djh Wkh Dxfwlrqhg Uh0 Lqiruphg Xq0 Iluvw wlph Iluvw wlph

vdpsoh iru wkh dxfwlrqhg elgghuv lqiruphg revhuyhg/ revhuyhg/

�uvw wlph fkloguhq elgghuv odwhu uh0 odwhu

dxfwlrqhg qhz ex|hu

3 45 44 4 0 4 9 6

4 4< 4: 5 4 4 44 8

5 56 53 6 5 4 < 6

6 6: 5; < : 5 53 <

7 65 54 44 : 7 < 8

8 6: 5< ; 5 9 43 9

9 76 5: 49 43 9 < 7

: 63 56 : 6 7 44 ;

; 93 75 4; 45 9 48 <

< 93 68 58 47 44 46 ;

43 75 63 48 : ; : 7

44 85 66 4< 44 ; 47 <

45 7: 5: 53 < 44 ; 7

46 6; 46 58 44 47 7 5

47 76 58 4; ; 43 8 7

48 56 ; 48 : ; 0 0

Qr ri fdvhv 934 6;< 545 444 434 484 ;6

Wdeoh D17= Ghvfulswlyh vwdwlvwlfv uhjduglqj djh

Wkh Dxfwlrqhg Uh0 Lqiruphg Xq0 Iluvw wlph Iluvw wlph

vdpsoh iru wkh dxfwlrqhg elgghuv lqiruphg revhuyhg/ revhuyhg/

�uvw wlph fkloguhq elgghuv odwhu uh0 odwhu

dxfwlrqhg qhz ex|hu

Phdq ;16 :19 <19 <15 4313 918 :13

Pd{ 48 48 48 48 48 47 47

Plq 3 3 3 4 3 3 3

Vwg1ghy1 713 713 61: 61: 61: 61< 61;

Yduldqfh 481< 481; 4619 4618 4617 4815 471:6

Qr ri fdvhv 934 6;< 545 444 434 484 ;6


