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Devwudfw

Wklv sdshu dujxhv wkdw d odujh whfkqrorjlfdo lqqrydwlrq pd| ohdg wr d phujhu zdyh
e| lqgxflqj hqwuhsuhqhxuv wr vhhn ixqgv iurp whfkqrorjlfdoo| nqrzohgjhdeoh �upv

0h{shuwv1 Zkhq d odujh whfkqrorjlfdo lqqrydwlrq rffxuv/ wkh delolw| ri qrq0h{shuwv
+edqnv, wr glvfulplqdwh ehwzhhq jrrg dqg edg txdolw| surmhfwv lv uhgxfhg1 H{shuwv

fdq frqwlqxh wr fkdujh d orz udwh ri lqwhuhvw iru �qdqflqj ehfdxvh wkhlu h{shuwlvh hq0
deohv wkhp wr lghqwli| jrrg txdolw| surmhfwv dqg wr dyrlg xqsur�wdeoh lqyhvwphqwv1 Rq
wkh rwkhu kdqg/ qrq0h{shuwv qrz fkdujh d kljkhu udwh ri lqwhuhvw lq rughu wr vfuhhq

edg surmhfwv1 Pruh hqwuhsuhqhxuv/ wkhuhiruh/ glvforvh wkhlu surmhfwv wr h{shuwv wr udlvh
ixqgv iurp wkhp1 Vxfk h{shuwv duh/ krzhyhu/ deoh wr frs| wkh surmhfwv dqg glvforvxuh

wr wkhp lqylwhv wkh srvvlelolw| ri frpshwlwlrq1 Wkxv wkh hqwuhsuhqhxu dqg wkh h{shuw
pd| phujh vr dv wr dfklhyh surgxfw pdunhw frooxvlrq1 Dv zhoo dv udwlrqdol}lqj phuj0

huv/ wkh prgho fdq dovr h{sodlq ydulrxv irupv ri yhqwxuh �qdqflqj e| h{shuwv vxfk dv
frusrudwh lqyhvwruv dqg exvlqhvv dqjhov1

MHO Fodvvl�fdwlrq= J63/ J67/ R65

Nh|zrugv= h{shuwlvh/ yhqwxuh �qdqflqj/ phujhu/ whfkqrorjlfdo lqqrydwlrq



4 Lqwurgxfwlrq

Whfkqrorjlfdo h{shuwlvh lv hvshfldoo| ydoxdeoh lq wlphv ri whfkqrorjlfdo fkdqjh ehfdxvh xqghu0

vwdqglqj dqg xvlqj d qhz phwkrg xvxdoo| uhtxluhv idploldulw| zlwk h{lvwlqj phwkrgv1 Wklv

sdshu h{dplqhv wkh uroh ri h{shuwlvh lq lghqwli|lqj dqg �qdqflqj qhz surmhfwv1 L dujxh wkdw

d odujh whfkqrorjlfdo lqqrydwlrq pd| jlyh ulvh wr d phujhu zdyh e| lqfuhdvlqj wkh ghpdqg

iru vxfk h{shuwlvh1

Vxppdu| ri wkh Prgho = L vwxg| wkh ixqglqj sureohp ri dq hqwuhsuhqhxu zkr glvfryhuv

d eoxhsulqw iru d qhz lghd1 Wkh hqwuhsuhqhxu pd| glvforvh wklv lghd wr dq lqyhvwru vr dv wr

ghprqvwudwh khu fuhglwzruwklqhvv1 Wkh nh| dvvxpswlrq lv wkdw dq h{shuw lv dq lqyhvwru zkr

fdq dvvhvv dv zhoo dv frs| wkh hqwuhsuhqhxu*v lghd1 Rq wkh rwkhu kdqg/ d qrq0h{shuw/ zkrp

L zloo fdoo d edqn iurp qrz rq/ lv ohvv fdsdeoh ri dvvhvvlqj wkh lghd dqg fdqqrw frs| lw1

Wkh rswlpdo �qdqflqj fkrlfh ghshqgv rq wkh jds ehwzhhq wkh h{shuw dqg wkh edqn lq

whfkqrorjlfdo nqrzohgjh derxw wkh qhz lghd1 Li wkh edqn*v dvvhvvlqj vnloo lv vlplodu wr wkdw ri

wkh h{shuw/ wkh hqwuhsuhqhxu udlvhv ixqgv iurp wkh edqn e| glvforvlqj khu lghd wr wkh edqn1

Wklv dyrlgv uhyhdolqj wkh lghd wr wkh h{shuw dqg wkhuhe| lqylwlqj frpshwlwlrq1 Rq wkh rwkhu

kdqg/ zkhq wkh ghwdlov ri wkh sursrvhg surmhfw duh frpsolfdwhg dqg wkh nqrzohgjh jds lv

odujh/ wkh hqwuhsuhqhxu glvforvhv wr wkh h{shuw dqg wkh h{shuw surylghv ixqgv1 Lq wklv fdvh

wkh h{shuw dqg wkh hqwuhsuhqhxu kdyh dq lqfhqwlyh wr frooxgh vlqfh wkhlu mrlqw sur�w zrxog

ghfuhdvh li erwk zhuh wr xqghuwdnh wkh surmhfw1 Wkh| pd|/ wkhuhiruh/ ghflgh wr phujh vr dv

wr frpplw qrw wr frpshwh1

Hylghqfh wkdw Whfkqrorj| Vkrfnv Fdxvh Phujhu Zdyhv = Wkh prgho vxjjhvwv wkdw d whfk0

qrorjlfdo lqqrydwlrq pd| surprwh phujhuv e| lqfuhdvlqj wkh nqrzohgjh jds ehwzhhq h{shuwv

dqg qrq0h{shuwv1 Wkhuh lv hylghqfh iru d srvlwlyh uhodwlrqvkls ehwzhhq phujhuv dqg lqqryd0

wlrqv1 Iluvw/ klvwrulfdoo|/ wdujhw frpsdqlhv kdyh whqghg wr eh lq udslgo| jurzlqj lqgxvwulhv

lq zklfk wkh udwh ri lqqrydwlrq lv riwhq kljk1 Qhovrq +4<8<, �qgv wkdw wkh shulrg lpphgl0

dwho| suhfhglqj wkh wxuq ri wkh fhqwxu| phujhu zdyh zdv fkdudfwhul}hg e| dq dffhohudwlrq

lq wkh jurzwk ri wkh lqgxvwulhv zlwk wkh juhdwhvw phujhu dfwlylw|1 Udyhqvfudiw dqg Vfkhuhu

+4<;:, �qg wkdw gxulqj wkh shulrg 4<830:8/ elgghuv vrxjkw wdujhwv lq lqgxvwulhv wkdw zhuh

jurzlqj vljql�fdqwo| pruh udslgo| wkdq wkhlu rzq lqgxvwulhv dqg wkdq wkh hfrqrp|0zlgh

dyhudjh1 Vhfrqg/ Jruw +4<9<, �qgv wkdw wkh udwlr ri whfkqlfdo shuvrqqho wr wrwdo hpsor|hhv

lv vwurqjo| fruuhodwhg zlwk phujhu udwhv1 Wklug/ L �qg wkdw phujhu0lqwhqvlyh lqgxvwulhv duh

olnho| wr h{shulhqfh kljk vxevhtxhqw wrwdo idfwru surgxfwlylw| jurzwk1 +Vhh wkh Dsshqgl{1,
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Iru wkh hfrqrp| dv d zkroh/ wkh prgho suhglfwv wkdw wkh ohyho ri phujhu dfwlylw| vkrxog eh

sur0f|folfdo1 Wklv vhhpv wr eh wkh fdvh> shulrgv ri kljk phujhu dfwlylw| whqg wr eh iroorzhg

e| errpv +vhh Qhovrq 4<8< dqg Pholfkhu/ Ohgrowhu/ dqg G*Dqwrqlr 4<;6,1

Hylghqfh rq wkh Ilqdqflqj Prwlyh iru Phujhuv= Wkh �qdqflqj dvshfw ri phujhuv wkdw L

prgho lv zhoo0grfxphqwhg1 Phujhuv whqg wr rffxu ehwzhhq srru wdujhwv dqg zhdowk| dftxlu0

huv1 Euxqhu +4<;;, �qgv wkdw wkh ghew udwlrv ri dftxluhg �upv duh deryh dyhudjh zkloh wkh

ghew udwlrv ri dftxlulqj �upv duh ehorz dyhudjh1 Prufn/ Vkohlihu dqg Ylvkq| +4<;;/ Wdeoh

716d, �qg wkdw wkh dyhudjh lqwhuhvw0wr0lqfrph udwlr ri dftxluhg �upv lv kljkhu wkdq dyhu0

djh1 Ixuwkhupruh/ wkh| dsshdu wr qhhg ixqgv iru jurzwk vlqfh wkh| duh lq udslgo| jurzlqj

lqgxvwulhv1 Ilqdoo|/ ixqgv gr lqghhg vhhp wr eh lqixvhg lqwr dftxluhg hqwlwlhv diwhu phuj0

huv1 Orrnlqj dw sxuh frqjorphudwh phujhuv/ Pdunkdp +4<:6, �qgv wkdw qhz fdslwdo rxwod|v

zlwklq dftxluhg hqwlwlhv dyhudjh 553 shufhqw ri suhphujhu rxwod|v1

Dssolfdwlrq wr wkh Lqirupdo Yhqwxuh Fdslwdo Pdunhw= Lq dgglwlrq wr phujhuv/ wkh prgho

fdq dovr h{sodlq irupv ri �qdqflqj iurp h{shuwv vxfk dv wkh lqirupdo fdslwdo pdunhw iru

kljk0whfkqrorj| yhqwxuhv1 Wkh whfkqrorjlfdoo| frpsoh{ qdwxuh ri wkhvh surmhfwv suhvxpdeo|

|lhogv d odujh nqrzohgjh jds ehwzhhq h{shuwv dqg edqnv1 Dffruglqj wr p| prgho wkhvh

yhqwxuhv vkrxog uho| rq h{shuwv dv wkhlu �qdqflqj vrxufh1 Hylghqfh frq�upv wklv1 Iluvw/

hvwdeolvkhg lqglylgxdo hqwuhsuhqhxuv riwhq surylgh ixqgv wr yhqwxuh exvlqhvvhv wkurxjk lq0

irupdo fkdqqhov14 Vhfrqg/ frusrudwh h{shuw lqyhvwruv duh dovr d vljql�fdqw ixqglqj vrxufh

iru kljk0whfkqrorj| yhqwxuhv1 Iru lqvwdqfh/ elrwhfkqrorj| yhqwxuhv udlvh d odujh iudfwlrq ri

wkhlu ixqgv iurp skdupdfhxwlfdo �upv15

Olwhudwxuh= Zlwklq wkh h{lvwlqj olwhudwxuh rq prwlyhv iru phujhuv/ wkh forvhvw lghd wr wkh

rqh wkdw L dgydqfh khuh lv lq Zlooldpvrq +4<:3,1 Kh fodlpv wkdw frqjorphudwh �upv xvh wkhlu

lqwhuqdo fdslwdo pdunhwv wr fkdqqho fdvk iurp pdwxuh vhfwruv lqwr jurzlqj rqhv1 Lqwhuqdo

ixqgv pd| eh fkhdshu wkdq h{whuqdo ixqgv ehfdxvh ri dv|pphwulf lqirupdwlrq1 Wkxv phuj0

huv uhgxfh �qdqflqj frvwv e| idflolwdwlqj lqirupdwlrq vkdulqj dprqj vhfwruv1 L dovr dujxh

4W|slfdoo|/ wkhvh lqglylgxdo lqyhvwruv/ fdoohg �dqjhov% rzq d vxevwdqwldo exvlqhvv/ �qdqfh yhqwxuh �upv
zklfk duh hqjdjhg lq d vlplodu exvlqhvv/ dqg krog d odujh iudfwlrq ri htxlw| lq wkh yhqwxuh �upv +vhh Zhw}ho
4<;:/ Iuhhdu dqg Zhw}ho 4<<3/ dqg Iuhhdu/ Vrko/ dqg Zhw}ho 4<<71, Zhw}ho +4<;:, �qgv wkdw wkh dprxqw ri
qhz ixqgv wkhvh lqyhvwruv frpplwwhg wr yhqwxuh �upv zdv dw ohdvw '8 eloolrq lq 4<;9 � wzlfh dv pxfk dv zdv
surylghg e| surihvvlrqdo yhqwxuh fdslwdo ixqgv1 Vxfk hvwdeolvkhg lqglylgxdov duh wkrxjkw wr eh wkh odujhvw
vrxufh ri �qdqflqj lq vwduwlqj xs qhz yhqwxuh hqwhusulvhv +vhh Ihqq/ Oldqj/ dqg Surzvh +4<<9,,1

5Vkdqh +4<<7, �qgv wkdw ehwzhhq 4<;3 dqg 4<<6/ skdupdfhxwlfdo �upv vxssolhg 73( ri h{whuqdo ixqgv wr
elrwhfkqrorj| �upv diwhu wkhlu lqlwldo sxeolf r�hulqjv1
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wkdw wkh ghpdqg iru fkhdshu ixqgv pd| gulyh phujhuv/ exw xqolnh Zlooldpvrq/ L fdq dovr

h{sodlq zk| phujhu dfwlylw| frqfhqwudwhv lq fhuwdlq shulrgv ri wlph 0 shulrgv ri xqxvxdoo|

udslg whfkqrorjlfdo lqqrydwlrq1 Ixuwkhupruh/ p| prgho dssolhv qrw mxvw wr frqjorphudwh exw

dovr wr krul}rqwdo dqg yhuwlfdo phujhuv1

Wklv sdshu dovr uhodwhv forvho| wr zrun rq �qdqflqj lqqrydwlrq lq wkh devhqfh ri surs0

huw| uljkwv vxfk dv wkdw ri Ekdwwdfkdu|d dqg Ulwwhu +4<;6,/ Dqwrq dqg \dr +4<<7,/ dqg

Ekdwwdfkdu|d dqg Fklhvd +4<<8,1 Wkh| doo vwxg| wkh wudghr� ehwzhhq glvforvxuh dqg dssur0

suldwlrq/ exw ehfdxvh wkh| gr qrw vwxg| wkh nqrzohgjh jds ehwzhhq h{shuwv dqg edqnv/ wkh|

gr qrw uhodwh whfkqrorjlfdo lqqrydwlrqv dqg phujhuv 0 wkh pdlq irfxv ri wklv sdshu1

Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 vhwv xs wkh prgho1 Vhfwlrq

6 ghulyhv htxloleulxp xvlqj edfnzdug lqgxfwlrq1 Vhfwlrq 7 fkdudfwhul}hv htxloleulxp dqg

ghvfulehv vrph whvwdeoh k|srwkhvhv1 Vhfwlrq 8 glvfxvvhv wkh uhvxowv1 Vhfwlrq 9 frqfoxghv1

5 Wkh Prgho

Doo djhqwv duh ulvn qhxwudo dqg wkh ulvn iuhh lqwhuhvw udwh lv qrupdol}hg wr }hur1 Wkhuh lv rqh

w|sh ri surmhfw wkdw uhtxluhv rqh xqlw ri d surgxfhu*v vhuylfh/ 8 xqlwv ri fdslwdo dqg dq lghd1

Wkh surmhfw hlwkhu vxffhhgv ru idlov1 Wkh suredelolw| glvwulexwlrq ri wkh uhvxow ghshqgv rq

zkr xqghuwdnhv wkh surmhfw dqg wkh txdolw| ri wkh lghd1 Zkhq wkh surmhfw lv vxffhvvixo/ wkh

surgxfhu jhwv wkh uhwxuq -�c � 5 i6c_j ghshqglqj rq wkh pdunhw vwuxfwxuh/ zklfk lv hlwkhu

prqrsro| 6 ru gxrsro| _1 Zkhq wkh surmhfw idlov/ wkh surgxfhu*v uhwxuq lv }hur1

514 Sod|huv

Hdfk sod|hu lv hlwkhu dq �lqqrydwru/� �h{shuw/% ru �edqn�1 Erwk lqqrydwruv dqg h{shuwv duh

surgxfhuv zkr duh fdsdeoh ri xqghuwdnlqj wkh surmhfw zkloh edqnv duh qrw1 H{shuwv dqg

edqnv duh erwk ulfk hqrxjk wr vhoi0�qdqfh 8 xqlwv ri fdslwdo zkloh dq lqqrydwru lv qrw1 Wkxv

dq lqqrydwru fdq sur�wdeo| pdqdjh wkh surmhfw/ exw vkh odfnv ixqgv> vkh kdv wr frqylqfh

lqyhvwruv ri khu fuhglwzruwklqhvv1

Wkhuh lv d frqwlqxxp ri lqqrydwruv/ fkdudfwhul}hg e| d wulsohw i`c ^c rj zklfk vwdqgv

iru wkhlu zhdowk/ txdolw|/ dqg vljqdo/ uhvshfwlyho|1 Wkh uhdvrq iru lqwurgxflqj gl�huhqfhv lq

zhdowk lv wr hqvxuh d srvlwlyh ghpdqg iru erwk h{shuwv dqg edqnv1 Wkh lqqrydwru*v zhdowk

` lv xqlirupo| glvwulexwhg rq wkh lqwhuydo dfc` o1 Wkh phdvxuh ri lqqrydwruv lv ` 1 Hdfk

lqqrydwru*v txdolw| ^ lv wkh txdolw| ri wkh eoxhsulqw iru d surmhfw vkh kdv1 L dvvxph wkdw ^ lv
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hlwkhu } +jrrg, ru K +edg,1 Lqlwldoo|/ rqo| wkh lqqrydwru revhuyhv ^1 Wkh sulru eholhi rq wkh

sduw ri h{shuwv dqg edqnv wkdw dq lqqrydwru*v txdolw| lv ^ lv h{rjhqrxv/ dqg lv rqh kdoi iru

hdfk txdolw| w|sh/ lqghshqghqw ri wkh lqqrydwru*v zhdowk1 Zkhq dq lqqrydwru*v txdolw| lv ^/

vkh lv vxffhvvixo lq wkh surmhfw zlwk suredelolw| R^ iru ^ ' }c K zkhuh R} : RK1 Lq dgglwlrq

wr khu txdolw|/ hdfk lqqrydwru kdv d vljqdo ri khu txdolw|/ r zklfk lv dovr hlwkhu } ru K1 Dq

lqqrydwru kdv wkh uljkw vljqdo/ +l1h1 dq lqqrydwru zlwk jrrg +edg, txdolw| dovr kdv jrrg +edg,

vljqdo, zlwk suredelolw| kE: f�D�/ dqg kdv wkh zurqj vljqdo zlwk suredelolw| � � k/ djdlq

lqghshqghqw ri khu zhdowk1

Wkhuh duh hqrxjk h{shuwv dqg edqnv wr �qdqfh doo jrrg txdolw| surmhfw lq wkh hfrqrp|1

515 Glvforvxuh/ Dvvhvvphqw/ dqg Lplwdwlrq

Dvvhvvlqj wkh Surmhfw= Dq lqqrydwru fdq frppxqlfdwh zlwk lqyhvwruv derxw khu lghd1

Zkhq dq lqqrydwru glvforvhv khu lghd wr dq h{shuw/ wkh h{shuw lghqwl�hv wkh txdolw| ri wkh

lqqrydwru*v lghd zlwkrxw huuru16 Rq wkh rwkhu kdqg/ zkhq dq lqqrydwru glvforvhv wr d edqn/

wkh edqn revhuyhv rqo| wkh lqqrydwru*v vljqdo1 Wkh lqgh{ k phdvxuhv wkh nqrzohgjh jds

ehwzhhq d edqn dqg dq h{shuw1 Wklv jds lv wkh odujhvw li k ' �D/ lq zklfk fdvh glvforvlqj

wr d edqn frqyh|v qr lqirupdwlrq derxw wkh txdolw| ri wkh surmhfw1 Rq wkh rwkhu kdqg/ li

k ' �/ d edqn kdv wkh vdph delolw| wr lghqwli| txdolw| dv dq h{shuw grhv1

Lqwhusuhwdwlrqv ri k= Vhyhudo lqwhusuhwdwlrqv ri wklv lqgh{ k duh srvvleoh1 Iluvw/ k sure0

deo| ydulhv furvv0vhfwlrqdoo|= lw vkrxog eh vpdoo iru kljk0whfk ru U)G lqwhqvlyh eruurzhuv/

zkhuh h{shuwv vkrxog kdyh d odujh dgydqwdjh ryhu edqnv1 Vhfrqg/ k pd| ydu| ryhu wlph= D

vljql�fdqw lqqrydwlrq riwhq ohdgv wr vhfrqgdu| lqqrydwlrqv wkdw h{sorlw wkh �uvw1 Li lq wkh

lqwurgxfwlrq shulrg h{shuwv dftxluh nqrzohgjh ri d pdmru lqqrydwlrq ehiruh edqnv gr/ wkhq

wklv vkrxog jlyh wkhp d odujh dgydqwdjh lq dvvhvvlqj wkh ydoxh ri vhfrqgdu| lqqrydwlrqv1

Devhqfh ri Lqwhoohfwxdo Surshuw| Uljkwv= Dq lqqrydwru fdqqrw vwrs rwkhu surgxfhuv iurp

xqghuwdnlqj khu surmhfw rqfh wkh| ohduq ri lw17 Lq sudfwlfh/ nhhslqj wkh lghd vhfuhw dv orqj dv

srvvleoh lv hvvhqwldo lq wkh dssursuldwlrq ri wkh uhwxuq wr dq lqqrydwlrq1 Lq wkh prgho/ wklv

6Wklv dvvxpswlrq lv hdvlo| jhqhudol}hg wr wkh fdvh lq zklfk wkh h{shuw revhuyhv d �qhu vljqdo wkdq wkh

edqn grhv1
7Wklv dvvxpswlrq vhhpv wr eh hpslulfdoo| ydolg1 Wkh surshuw| uljkwv wr d lghd duh dw prvw sduwldo hyhq li

wkh lqqrydwru sdwhqwv wkh lghd1 Iru lqvwdqfh/ Pdqv�hog/ Vfkzduw}/ dqg Zdjqhuv* vxuyh| +4<;4, vkrzv wkdw

lplwdwlrqv ri sdwhqwhg jrrgv riwhq rffxu1 Ohylq/ Nohyrulfn/ Qhovrq/ dqg Zlqwhu +4<;:, vkrz wkdw wkh prvw

lpsruwdqw zd| wr vhfxuh wkh uhwxuq wr dq lqqrydwlrq lv wr pd{lpl}h ohdg0wlph1
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frqvlghudwlrq suhyhqwv wkh lqqrydwru iurp sxeolfo| glvforvlqj khu surmhfw dqg udlvlqj ixqgv

e| lvvxlqj vhfxulwlhv1 Wklv lv dovr zk| L dvvxph wkdw glvforvxuh pxvw eh sulydwh/ zkhwkhu lw

eh wr d edqn ru wr dq h{shuw1

Lplwdwlrq e| H{shuwv= Wkhuh lv d wudghr� ehwzhhq srwhqwldoo| uhfhlylqj ixqglqj iurp dq

h{shuw dqg glvforvlqj lqirupdwlrq wr klp= diwhu glvforvxuh/ wkh h{shuw fdq vxffhhg lq wkh

surmhfw zlwk wkh suredelolw| Re li kh zhuh wr xqghuwdnh wkh surmhfw1

516 Pdunhw Vwuxfwxuh dqg Sd|r�v

Li erwk lqqrydwru dqg h{shuw vxffhhg lq wkh surmhfw/ hdfk jhwv -_1 Li rqo| rqh sduw| vxffhhgv

dqg wkh rwkhu idlov/ wkh vxffhvvixo sduw| jhwv -6/ dqg wkh xqvxffhvvixo sduw| jhwv }hur1 Li

erwk idlo/ hdfk jhwv }hur1 Wkh rxwfrph lv lqghshqghqwo| glvwulexwhg dfurvv wkh lqqrydwru dqg

wkh h{shuw1 L lpsrvh wkh iroorzlqj dgglwlrqdo dvvxpswlrqv=

Dvvxpswlrq 4 R}-6 � 8 : 2R}Re-_ n iR}E� � Re� n E�� R}�Rej-6 � 28�

Wklv phdqv wkdw wkh wrwdo h{shfwhg uhwxuq wr wkh surmhfw lv orzhu li rqh lqqrydwru dqg

rqh h{shuw xqghuwdnh wkh surmhfw wkdq li rqo| wkh lqqrydwru xqghuwdnhv lw1

Dvvxpswlrq 5 R} : Re1

Wklv phdqv wkdw wkh lqqrydwru lv ehwwhu wkdq wkh h{shuw dw ghyhorslqj wkh surmhfw18 Lq

frqmxqfwlrq zlwk Dvvxpswlrq 4/ wklv lpsolhv wkdw wkh wrwdo h{shfwhg uhwxuq lv pd{lpl}hg

zkhq wkh lqqrydwru dorqh xqghuwdnhv wkh surmhfw1

Dvvxpswlrq 6 ReiR}-_ n E�� R}�-6j � 8 � f�

Wklv lpsolhv wkdw zkhq wkh h{shuw kdv qr vwdnh lq wkh uhwxuq wr wkh lqqrydwru/ wkh h{shuw

zloo zdqw wr lplwdwh wkh lqqrydwlrq1 Wkxv li wkh lqqrydwru glvforvhv wr wkh h{shuw/ lq rughu

wr pd{lpl}h wkhlu mrlqw sur�w/ wkh| qhhg wr ghvljq d frqwudfw zklfk lqgxfhv wkh lqqrydwru

dorqh wr xqghuwdnh wkh surmhfw1 Gh�qh wklv pd{lpxp wrwdo h{shfwhg uhwxuq rq wkh surmhfw

e|

x � R}-6 � 8�

8Wklv dvvxpswlrq uh hfwv wkh idfw wkdw dq lqqrydwru*v dffxpxodwhg nqrzohgjh ohdglqj xs wr wkh glvfryhu|

ri d eoxhsulqw iru d surmhfw vkrxog qrw eh hdvlo| wudqvihuuhg wr dq h{shuw wkurxjk glvforvxuh ri wkh eoxh0

sulqw dorqh1 Vxfk nqrzohgjh suredeo| jlyhv wkh lqqrydwru dq dgydqwdjh ryhu wkh h{shuw lq ghyhorslqj wkh

lqqrydwlrq1

8



Li wkh lqqrydwru zhuh wr vhoi0�qdqfh dqg prqrsrol}h wkh surmhfw/ vkh zrxog jhw wklv h{shfwhg

uhwxuq1

Ixuwkhupruh/ uhzulwlqj Dvvxpswlrq 6 |lhogv

Re-6 � 8 � ReR}E-6 �-_� : f�

Wklv lpsolhv wkdw lw lv sur�wdeoh iru wkh h{shuw wr frs| wkh surmhfw li kh dorqh xqghuwdnhv

wkh surmhfw1

Dvvxpswlrq 7 Wkh surmhfw lv qrw sur�wdeoh zkhq d edg txdolw| lqqrydwru xqghuwdnhv lw1

RK-6 � 8 	 f�

Wklv hqvxuhv wkdw lqyhvwruv zloo zdqw wr glvwlqjxlvk d jrrg txdolw| lqqrydwru iurp d edg

txdolw| rqh lq rughu wr dyrlg xqsur�wdeoh lqyhvwphqwv1

517 Frqwudfwlqj Vwuxfwxuh

Gxh wr wkh odfn ri surshuw| uljkwv wr dq lqqrydwlrq/ zkr ghyhorsv wkh lqqrydwlrq lv qrw

frqwudfwleoh1 Rq wkh rwkhu kdqg/ wkh uhwxuqv wr wkh lqqrydwru dqg wkh h{shuw rq frpsohwlrq

ri wkh surmhfw duh revhuydeoh dqg frqwudfwleoh1 Ohw iZ6c Z_c Zec Zfj eh wkh sd|phqwv wr wkh

lqqrydwru zkhq vkh dorqh vxffhhgv lq wkh surmhfw/ zkhq erwk lqqrydwru dqg h{shuw vxffhhg/

zkhq wkh h{shuw dorqh vxffhhgv/ dqg zkhq erwk idlo1

518 Vhtxhqfh ri Hyhqwv

Wkhuh duh wkuhh gdwhv=

Gdwh 3 +Edqnv R�hu d Phqx ri Frqwudfwv,= Dq lqqrydwru gudzv khu w|sh i`c ^c rj dqg

frppxqlfdwhv zlwk d edqn1 Wkh edqn revhuyhv ` dqg r/ dqg wkhq r�huv wkh lqqrydwru d

ulvn| frqwudfw zklfk lv phdqw wr dwwudfw jrrg txdolw| lqqrydwruv/ dqg d vdih frqwudfw zklfk

lv phdqw wr dwwudfw edg txdolw| lqqrydwruv19 Xqghu wkh ulvn| frqwudfw/ wkh edqn ohqgv 8 wr

9Wkh prgho fdq eh jhqhudol}hg wr wkh fdvh lq zklfk wkh edqn fdqqrw dozd|v exw fdq vrphwlphv vhh

wkh lqqrydwru*v zhdowk1 Lqvwhdg/ vxssrvh wkdw wkh lqqrydwru uhsruwv dqg yhul�hv khu zhdowk wr wkh edqn1

Ixuwkhupruh/ vxssrvh wkdw wkh lqqrydwru fdq xqghuuhsruw khu zhdowk exw fdq qrw ryhuvwdwh lw1 Dv zloo

eh vhhq/ lq htxloleulxp/ rqo| d edg txdolw| lqqrydwru zrxog eh ehwwhu r� xqghuuhsruwlqj> d jrrg txdolw|

lqqrydwru zdqwv wr uhsruw khu wuxh zhdowk vlqfh khu sd|r� ixqfwlrq lv lqfuhdvlqj lq khu zhdowk zkloh d edg

txdolw| lqqrydwru zdqwv wr klgh khu zhdowk vlqfh khu sd|r� ixqfwlrq lv ghfuhdvlqj lq khu zhdowk1 Wkh edqn

wkxv ghfolqhv wr pdnh dq r�hu ri �qdqfldo frqwudfwv wr wkh lqqrydwru li xqghuuhsruwlqj lv ghwhfwhg= wkdw

uhyhdov wkdw wkh lqqrydwru lv ri wkh edg txdolw| w|sh1 Li wklv ghwhfwlrq suredelolw| lv odujh hqrxjk/ d edg

txdolw| lqqrydwru zloo kdyh dq lqfhqwlyh wr uhsruw khu wuxh zhdowk/ wkhuhe| dyrlglqj wkh frvw ri ehlqj ghwhfwhg1

9



wkh lqqrydwru1 Li wkh lqqrydwru vxffhhgv lq wkh surmhfw/ vkh jhwv Z�6 n` dqg wkh edqn jhwv

-6 � Z�61 Li wkh lqqrydwru idlov lq wkh surmhfw/ vkh jhwv Z�
f
n` dqg wkh edqn jhwv �Z�

f
1

Xqghu wkh vdih frqwudfw/ wkh edqn wudqvihuv A wr wkh lqqrydwru1 Vxpplqj xs/ d ulvn|2vdih

frqwudfw sdlu lv h{suhvvhg e| d wulsohw iZ�6c Z
�
f
c Aj1

Gdwh 4 +Lqqrydwru*v Fkrlfh ri d Frqwudfw,= Wkh lqqrydwru kdv wkuhh rswlrqv= wr glvplvv

wkh edqn dqg jr wr dq h{shuw/ wr fkrrvh wkh vdih frqwudfw/ ru wr fkrrvh wkh ulvn| frqwudfw1 Li

wkh lqqrydwru fkrrvhv wkh vdih frqwudfw/ wkh wudqvihu zloo eh pdgh dqg hyhqwv zloo hqg> Li wkh

lqqrydwru fkrrvhv wkh ulvn| frqwudfw/ vkh lqyhvwv 8 lq wkh surmhfw1 Wkh uhwxuq wr wkh surmhfw

lv wkhq uhdol}hg dqg sd|phqwv duh pdgh1

Nature chooses
innovator’s type.
Innovator discloses 
to bank.

Bank sees innovator’s
wealth and signal
and offers a menu 
of contracts.

Innovator chooses
a contract or 
declines the offer.

Results turn out
and payments
are made.

Events end.

offer
dismisses

chooses risky contract

chooses safe contract. Events 
            end.

Innovator
invests.

Innovator goes to expert.

Gdwh 5 +Frqwudfwlqj zlwk dq H{shuw,= Li wkh lqqrydwru glvplvvhv wkh edqnv* r�huv/ vkh

glvforvhv khu lghd wr dq h{shuw1 Li vkh kdv d edg txdolw| lghd/ hyhqwv hqg1: Li khu lghd lv ri

wkh jrrg txdolw| w|sh/ wkh lqqrydwru pdnhv d wdnh lw ru ohdyh lw r�hu ri d frqwudfw wr wkh

h{shuw1; D frqwudfw vshfl�hv wkh sd|phqw wkh lqqrydwru uhfhlyhv ghshqglqj rq wkh uhwxuq wr

erwk lqqrydwru dqg h{shuw1 Wkh lqqrydwru uhfhlyhv Z.6 li wkh lqqrydwru*v uhwxuq lv -6 dqg

wkh h{shuw*v uhwxuq lv }hur/ Z._ li wkh uhwxuq wr erwk lv -_/ Z
.
e li wkh lqqrydwru*v uhwxuq lv }hur

dqg wkh h{shuw*v uhwxuq lv -6/ dqg Z
.
f
li wkh uhwxuq wr erwk lv }hur1 Wkh h{shuw wkhq ghflghv

zkhwkhu wr dffhsw wkh frqwudfw1 Li kh dffhswv lw/ wkh lqqrydwru xqghuwdnhv wkh surmhfw dqg

wkh h{shuw ghflghv zkhwkhu wr frs| wkh lqqrydwru*v lghd ru qrw1 Li kh ghfolqhv/ wkh lqqrydwru

grhv qrw xqghuwdnh wkh surmhfw dqg wkh h{shuw ghflghv zkhwkhu wr frs|1 Ilqdoo| wkh uhwxuqv

wr wkh lqqrydwru dqg wkh h{shuw duh uhdol}hg dqg sd|phqwv duh pdgh1

:Khuh/ L lpsolflwo| dvvxph dq htxloleulxp vwru| lq wkdw wkh h{shuw vkrxog qrw ghdo zlwk d edg txdolw|

lqqrydwru1
;Dw d �uvw jodqfh/ wklv qhjrwldwlrq surfhvv pd| dsshdu wr eh dv|pphwulf wr wkh rqh zlwk d edqn zkr r�huv

d phqx ri frqwudfwv1 Wkhvh vshfl�fdwlrqv ri qhjrwldwlrq surfhvvhv/ krzhyhu/ zloo wxuq rxw wr eh frqvlvwhqw

dqg v|pphwulf lq wkh vhqvh wkdw wkh lqqrydwru kdv doo wkh edujdlqlqj srzhu iru erwk surfhvvhv1 Wklv lv

ehfdxvh L zloo dvvxph wkdw d edqn*v r�hu pxvw eh frpshwlwlyh1

:



Innovator 
offers a contract.

Expert decides
whether to 
accept it.

Innovator
invests.

Expert decides
whether to 
invest.

invest

invest not

not

accept
not

Return realized.
Payments are
made.

Innovator
discloses.

Events end.

Good quality

Bad quality

6 Htxloleulxp

Lq wklv vhfwlrq/ L vroyh wklv jdph edfnzdugv1

614 Htxloleulxp dw Gdwh 5

L qrz ghulyh wkh vxejdph shuihfw htxloleulxp dw gdwh 51

Li wkh h{shuw zhuh wr ghfolqh dq lqqrydwru*v r�hu ri d frqwudfw/ e| Dvvxpswlrq 6/ klv

rswlpdo vwudwhj| lv wr frs| wkh lqqrydwru*v lghd dqg klv h{shfwhg uhwxuq lv

f � Re-6 � 8c

zkhuh L fdoo f wkh h{sursuldwlrq jdlq1 Rq wkh rwkhu kdqg/ wkh lqqrydwru*v h{shfwhg uhwxuq li

wklv kdsshqv lv }hur1 Wkxv wkh lqqrydwru frxog frqfhlydeo| jhw pruh li vkh frxog prwlydwh wkh

h{shuw wr �qdqfh wkh lqqrydwru dqg qrw wr frs| khu lghd e| r�hulqj dq dssursuldwh frqwudfw1

Wr eh vshfl�f/ wkh rswlpdo frqwudfw vkrxog pd{lpl}h wkh lqqrydwru*v h{shfwhg qhw sd|r�/

R}Z
.
6 n E� � R}�Z

.
f
� +4,

vxemhfw wr wkh h{shuw*v sduwlflsdwlrq frqvwudlqw

R}E-6 � Z.6�� E�� R}�Z
.
f
� 8 � fc +5,

dqg wkh qr0h{sursuldwlrq frqvwudlqw xqghu zklfk wkh h{shuw grhv qrw zdqw wr frs| frqglwlrqdo

rq klv dffhswlqj wkh r�hu ri wkh frqwudfw/

R}E-6 � Z.6�� E� � R}�Z
.
f
�

R}iE� � Re�E-6 � Z.6� n ReE2-_ � Z._ �jn E� � R}�iReE-6 � Z.e �� E� � Re�Z.f j � 8

;



zklfk fdq eh uhzulwwhq/

RedR}iE2-_ � Z._ �� E-6 � Z.6�jn E�� R}�E-6 � Z.e � n E�� R}�Z
.
f
o� 8 � f� +6,

Ohppd 4 Lq htxloleulxp dw gdwh 5/ wkh h{shfwhg sd|r� ri wkh lqqrydwru lv htxdo wr

L.E` � ' x�f�

Surri=

Wkh surri zloo eh lq wzr vwhsv1 Wkh �uvw vwhs lqyroyhv vkrzlqj wkdw L.Eu� lv wkh xsshu

erxqg iru wkh h{shfwhg sd|r� ri d jrrg txdolw| lqqrydwru1 Wkh vhfrqg vwhs lv wr vkrz wkdw

wkhuh h{lvwv d frqwudfw iZ.6c Z
.
_ c Z

.
e c Z

.
f
j zklfk dwwdlqv wklv xsshu erxqg dqg vdwlv�hv doo wkh

frqvwudlqwv1 Uhzulwlqj wkh sduwlflsdwlrq frqvwudlqw +5,/ L rewdlq

R}Z
.
6 n E� � R}�Z

.
f
� x�f�

Vhw Z.6 dqg Z.
f
vxfk wkdw wkh deryh htxdwlrq lv dq htxdolw|1 Wkh qr0h{sursuldwlrq frqvwudlqw

fdq eh vdwlv�hg e| fkrrvlqj Z._ dqg Z.e wr eh kljk hqrxjk1 T1H1G1

Wkh lqqrydwru*v sd|r� lv vwulfwo| ohvv wkdq wkh wrwdo uhqw x vlqfh wkh h{shuw fdswxuhv d sduw

ri wkh uhqw wr wkh lqqrydwru e| wkuhdwhqlqj wkh lqqrydwru zlwk h{sursuldwlrq1 Wklv srvlwlyh

uhqw f lv wkh frvw wr wkh lqqrydwru ri uhyhdolqj ydoxdeoh lqirupdwlrq wr wkh h{shuw zkr lv d

srwhqwldo frpshwlwru 1

Wkh surri lpsolhv wkdw wkh iroorzlqj frqglwlrqv fkdudfwhul}h dq lqqrydwru*v rswlpdo r�hu=

Rswlpdolw| 4 Wkh lqqrydwru*v r�hu lv rswlpdo li dqg rqo| li lw vdwlv�hv

R}Z
.
6 n E�� R}�Z

.
f
' x �fc +7,

dqg

RedR}E2-_ � Z._ �� E� � R}�Z
.
e n E� � 2R}�-6 n x�fo� 8 � fc � +8,

Wkh vhfrqg htxdwlrq lv rewdlqhg e| vxevwlwxwlqj +7, lqwr wkh qr0h{sursuldwlrq frqvwudlqw

+6,1 Wkhuh duh irxu xqnqrzqv -.
6c -

.
_ c -

.
e c dqg-

.
f
/ dqg mxvw rqh htxdwlrq dqg rqh lqhtxdolw|1

Wkxv xqnqrzqv duh qrw xqltxho| ghwhuplqhg1

Krz grhv wklv rswlpdo frqwudfw uhodwh wr frpprqo| revhuyhg frqwudfwvB Wkh iroorzlqj

<



duudqjhphqwv duh lq wkh fodvv ri rswlpdo frqwudfwv=

41 Phujhu = D phujhu lv/ lqghhg/ dq h{dpsoh ri dq rswlpdo frqwudfw1 E| phujlqj zlwk

wkh lqqrydwru/ wkh h{shuw*v sd|r� vwuxfwxuh zklfk lv klv sd|r� dqg vwdwh fruuhvsrqghqfh/

ehfrphv d srvlwlyh olqhdu wudqvirupdwlrq ri wkhlu mrlqw sur�w ehfdxvh kh lv ulvn qhxwudo1 Wkxv

wkh h{shuw*v sd|r� pd{lpl}dwlrq ehkdylru vkrxog eh qrw wr frs| wkh surmhfw1

Li frqwudfwv duh uhvwulfwhg wr eh ri wkh phujhu w|sh/ wkh sd|phqw vwuxfwxuh pxvw vdwlvi|

wkh iroorzlqj uhvwulfwlrqv ghshqglqj rq wkh irup ri wkh phujhu ghdo1 Iluvw/ li wkh h{shuw

dftxluhv wkh lqqrydwru e| judqwlqj vkduhv ri klv �up wr wkh lqqrydwru/ d frqwudfw zloo vdwlvi|/

Z.6
-6 n T

'
Z._

2-_ n T � 8
'

Z.
f

-6 n T � 8
'
Z.
f

T
c

zkhuh T vwdqgv iru wkh h{lvwlqj ydoxh ri wkh h{shuw*v �up1 Lw lv hdv| wr fkhfn wkdw wkhvh

htxdwlrqv duh frpsdwleoh zlwk htxdwlrqv +7, dqg +8,1

Vhfrqg/ li wkh h{shuw dftxluhv wkh lqqrydwru e| sd|lqj lq fdvk ru ghidxow0iuhh ghew/ wkh

sd|phqw wr wkh lqqrydwru grhv qrw ghshqg rq wkh uhwxuq wr wkh lqqrydwru1 Wkxv wkh sd|phqw

vwuxfwxuh pxvw vdwlvi|

Z.6 ' Z._ ' Z.e ' Z.
f
�

Wkhvh htxdwlrqv duh dovr frpsdwleoh zlwk htxdwlrqv +7, dqg +8,1

51Odujh Vkduhkroglqj lq wkh Lqqrydwru*v Ilup e| wkh H{shuw= D odujh vwdnh lq wkh uhwxuq wr

wkh lqqrydwru*v �up vkrxog dovr prwlydwh wkh h{shuw wr fkrrvh qrw wr frs| wkh lghd1 Ohw j eh

wkh iudfwlrq ri wkh lqqrydwru*v htxlw| khog e| wkh h{shuw1 Klv sd|r� iurp wklv htxlw| kroglqj

lv j-6 zkhq wkh lqqrydwru dorqh lv vxffhvvixo lq wkh surmhfw/ j-_ zkhq erwk lqqrydwru dqg

h{shuw duh vxffhvvixo lq wkh surmhfw/ dqg lv }hur zkhq wkh lqqrydwru idlov lq wkh surmhfw1 Wkxv

wkh h{shfwhg sd|r� wr wkh h{shuw zkhq kh frslhv wkh surmhfw lv

E� n j�R}Re-_ n ijR}E� � Re� n E� � R}�Rej-6 � 8�

Li wklv sd|r� lv vpdoohu wkdq jR}-6 zklfk htxdov wkh h{shfwhg sd|r� wr wkh h{shuw zkhq kh

fkrrvhv qrw wr frs| wkh surmhfw/ kh zloo fkrrvh qrw wr frs|1 Diwhu fdofxodwlrqv/ L rewdlq wkdw

wkdw lv wkh fdvh li

j �
Re-6 � 8

ReR}E-6 �-_�
� �� +9,

E| Dvvxpswlrq 6/ wklv pxvw eh juhdwhu wkdq }hur1 Wkh uljkw0kdqg vlgh ri htxdwlrq +9, lv

lqfuhdvlqj lq Re/ -6/ dqg -_ dqg ghfuhdvlqj lq R}1 Lqwxlwlyho|/ wkh h{shuw vkrxog krog d

43



eljjhu vkduh lq wkh lqqrydwru*v �up li kh jdlqv d odujhu h{shfwhg sd|r� iurp frs|lqj wkh

lghd1

Xqghu wklv odujh vkduh kroglqj frqwudfw/ wkh sd|phqwv wr wkh lqqrydwru gr qrw ghshqg

rq wkh uhwxuq wr wkh h{shuw dqg wkh lqqrydwru*v sd|r� lv olqhdu lq wkh uhwxuq wr khu surmhfw1

Wkxv/ wkh sd|phqw vwuxfwxuh pxvw vdwlvi| Z.
f
' Z.e ' f1

615 Htxloleulxp dw Gdwh 4

Dv ghvfulehg lq wkh suhylrxv vhfwlrq/ d jrrg txdolw| lqqrydwru fdq jhw x �f e| ghfolqlqj

wkh r�huv iurp d edqn dqg �qdqflqj iurp dq h{shuw1 Li d edg txdolw| lqqrydwru grhv wklv/

vkh jhwv }hur1 Wkxv lq htxloleulxp dw gdwh 4/

Rswlpdolw| 5 D jrrg txdolw| lqqrydwru vkrxog dffhsw d frqwudfw rqo| li lw r�huv dw ohdvw

dv pxfk dv x � f1 D edg txdolw| lqqrydwru vkrxog dffhsw d frqwudfw rqo| li lw r�huv d

qrq0qhjdwlyh dprxqw1

616 Htxloleulxp dw Gdwh 3

Jlyhq wkh lqqrydwru*v rswlpdo vwudwhj| deryh/ d edqn r�huv d phqx ri frqwudfwv zklfk pds

sdluv i`c rj lqwr iZ�6c Z
�
_ c Aj1 D sur�w pd{lpl}lqj edqn vkrxog fkrrvh wr �qdqfh d jrrg

txdolw| lqqrydwru dv orqj dv wkh edqn fdq r�hu vxfk dq lqqrydwru dw ohdvw x�f1 L qrz vkrz

zkhq d frpshwlwlyh edqn fdq pdnh vxfk dq r�hu1

D edqn pd{lpl}hv d jrrg txdolw| lqqrydwru*v h{shfwhg sd|r� pxfk olnh lq Urwkvfklog

dqg Vwljolw} +4<:9,1< Xqolnh lq Urwkvfklog dqg Vwljolw}/ d edqn*v h{shfwhg sur�w iru hdfk r�hu

zloo eh }hur frqglwlrqdo rq wkh lqqrydwru*v zhdowk dqg vljqdo lq htxloleulxp1 Lq sduwlfxodu/

kdylqj revhuyhg wkh lqqrydwru*v vljqdo r dqg zhdowk ` / d edqn uhylvhv lwv sulru eholhi derxw

wkh lqqrydwru*v txdolw|1 Wkh srvwhulru suredelolw| zlwk zklfk wkh lqqrydwru kdv txdolw| ^ lv

RoJKE^ ' }mr ' }� '
�Dk

�Dk n �DE�� k�
' kc

RoJKE^ ' Kmr ' K� ' k/ RoJKE^ ' Kmr ' }� ' RoJKE^ ' }mr ' K� ' � � k� Edvhg rq wklv

srvwhulru eholhi/ wkh edqn r�huv d phqx ri frqwudfwv1 Vxssrvh wkdw wkh edqn eholhyhv wkdw d

<Urwkvfklog dqg Vwljolw} +4<:9, prgho d frpshwlwlyh lqvxudqfh pdunhw lq zklfk dq lqvxudqfh frpsdq|

r�huv d phqx ri frqwudfwv wr fxvwrphuv lq rughu wr glvwlqjxlvk vdih fxvwrphuv iurp ulvn| rqhv1 L prgho d

frpshwlwlyh edqnlqj pdunhw lq zklfk d edqn r�huv d phqx ri frqwudfwv wr lqqrydwruv lq rughu wr lghqwli| wkh

txdolw| ri wkhlu lghdv1 Dqdorjrxv wr wkh uhvxow ri Urwkvfklog dqg Vwljolw} +4<:9,/ vhsdudwlqj htxloleuld dorqh

pd| h{lvw= e| fkrrvlqj d frqwudfw/ lqqrydwruv uhyhdo wkhlu w|sh1 Xqolnh Urwkvfklog dqg Vwljolw} +4<:9,/ dq

htxloleulxp dozd|v h{lvwv ehfdxvh lqqrydwruv duh ulvn qhxwudo1
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jrrg txdolw| lqqrydwru zrxog dffhsw dq r�hu ri d frqwudfw hyhq li khu h{shfwhg sd|r� xqghu

wkh frqwudfw lv ohvv wkdq x�f1

41 Zkhq wkh jrrg vljqdo lv revhuyhg1= Iluvw/ L h{dplqh wkh rswlpdo r�hu zkhq wkh edqn

revhuyhv d jrrg vljqdo1 Wkh edqn fkrrvhv d phqx ri frqwudfwv wr r�hu vr dv wr pd{lpl}h wkh

h{shfwhg +jurvv, sd|r� iru d jrrg txdolw| lqqrydwru/
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�
f
c +:,

vxemhfw wr wkh edqn*v sduwlflsdwlrq frqvwudlqw/

kdx� iR}Z
�
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�
f
jo� E�� k�A � fc +;,

wkh lqfhqwlyh frpsdwlelolw| frqglwlrq/43

RKZ
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6 n E�� RK�Z

�
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dqg d olplwhg oldelolw| frqglwlrq xqghu zklfk d qhjdwlyh sd|r� lv qrw srvvleoh/

Z�
f
n` � f� +43,

Ohppd 5 Wkh h{shfwhg sd|r� iru d jrrg txdolw| lqqrydwru li vkh kdv d jrrg vljqdo lv

L}E` � � 6�?
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wkh h{shfwhg sd|r� iru d edg txdolw| lqqrydwru li vkh kdv d jrrg vljqdo lv

A}E` � ' 6@%

%
fc
k

�R
iRKx� ER} � RK�`j

&
c

zkhuh �R ' kR} n E�� k�RK1

Surri=

Wkh surri zloo surfhhg lq d vlplodu zd| wr wkh surri ri Ohppd 41 Xvlqj wkh edqn*v sduwlfl0

sdwlrq frqvwudlqw +;,/ wkh lqfhqwlyh frpsdwlelolw| frqglwlrq +<, fdq eh uhzulwwhq dv iroorzv=

Z�6 �
kx � iE� � k�E�� RK� n kE� � R}�jZ

�
f

�R
�

43Lq htxloleulxp/ wkh lqfhqwlyh frpsdwlelolw| frqglwlrq xqghu zklfk dq jrrg txdolw| lqqrydwru zloo qrw

fkrrvh wkh frqwudfw lqwhqghg iru d edg txdolw| lqqrydwru lv qrw elqglqj1
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Wkhq/ iurp +43,/ zh kdyh

R}Z
�
6 n E� � R}�Z

�
f

�
kR}x

�R
�

E�� k�ER} � RK�

�R
ZK
f
n

#
R}

�R
� �

$
`

�
kR}x

�R
n

#
R}

�R
� �

$
`� +44,

Wklv xsshu erxqg iru wkh h{shfwhg sd|r� iru d jrrg txdolw| lqqrydwru li vkh kdv d jrrg

vljqdo fdq eh dfklhyhg e| vhwwlqj Z�
f
' �` / dqg

Z�6 '
kx n`

�R
� +45,

Wkhvh ydoxhv fdq eh vkrzq wr vdwlvi| doo wkh frqvwudlqwv1

Ixuwkhupruh/ vwlfnlqj Z�6 ' �` dqg +45, lqwr +;, dqg +<,/ dqg vroylqj zlwk uhvshfw wr

A / zh rewdlq A}E` �1 T1H1G1

51 Zkhq wkh edg vljqdo lv revhuyhg1= Wkh sureohp wkdw wkh edqn vroyhv zkhq wkh edg

vljqdo lv revhuyhg lv lghqwlfdo wr wkh rqh zkhq wkh jrrg vljqdo lv revhuyhg H[FHSW wkdw wkh

edqn*v sduwlflsdwlrq frqvwudlqw +;, lv uhsodfhg zlwk
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Ohppd 6 Wkh h{shfwhg sd|r� iru d jrrg txdolw| lqqrydwru li vkh kdv d edg vljqdo lv
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wkh h{shfwhg sd|r� iru d edg txdolw| lqqrydwru li vkh kdv d edg vljqdo lv
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zkhuh 	R ' E�� k�R} n kRK1

Surri= Vlplodu wr wkh surri ri ohppd 51 T1H1G

Iljxuh 4 vxppdul}hv wkh pd{lpxp h{shfwhg sd|r�v iru wkh ydulrxv w|shv ri lqqrydwruv

wkdw d frpshwlwlyh edqn fdq r�hu1

Wkhvh uhvxowv fdq eh fkdudfwhul}hg dv iroorzv=
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The Maximum Payoff a Bank can Offer

Φ

W0

Ug 

Ub

Tb 

Tg

WB

Iljxuh 4=

D1 L^E` � lv lqfuhdvlqj lq ` = Wkh h{shfwhg sd|r� iru d jrrg txdolw| lqqrydwru lv lq0

fuhdvlqj lq ` qr pdwwhu zkdw khu vljqdo lv1 Dv zhdowk ulvhv/ wkh edqn fdq uhgxfh Z�
f
dqg

lqfuhdvh Z�61 Wklv phdqv wkdw wkh edg txdolw| w|sh fdq eh r�huhg d orzhu A dqg vwloo fkrrvh

wkh vdih frqwudfw1 Lq rwkhu zrugv/ li dq lqqrydwru*v zhdowk lv kljk/ wkh edqn fdq zulwh d

frqwudfw wkdw hqvxuhv d kljk h{shfwhg sd|phqw wr jrrg txdolw| lqqrydwruv ehfdxvh lw lv qrz

fkhdshu wr vfuhhq rxw edg txdolw| eruurzhuv1 Lq sduwlfxodu/ li khu zhdowk lv qr ohvv wkdq

`� �
RK*R}

� � RK*R}
xc

wkh lqqrydwru fdq fdswxuh wkh hqwluh uhqw ri wkh surmhfw dv vkh zrxog li wkhuh zdv qr dv|p0

phwulf lqirupdwlrq1

E1 A^E` � lv ghfuhdvlqj lq ` = Rq wkh rwkhu kdqg/ wkh h{shfwhg sd|r� iru d edg txdolw|

lqqrydwru lv ghfuhdvlqj lq khu zhdowk vlqfh wkh h{shfwhg sd|r� iru d jrrg txdolw| lqqrydwru

lv srvlwlyho| uhodwhg wr khu zhdowk dqg d edqn*v h{shfwhg sur�w jlyhq u dqg r lv }hur1 Li wzr

lqqrydwruv kdyh wkh vdph zhdowk dqg wkh vdph vljqdo exw rqh kdv jrrg txdolw| dqg wkh rwkhu

kdv edg/ wkhq li wkh h{shfwhg sd|r� iru wkh jrrg txdolw| w|sh lv lqfuhdvlqj lq zhdowk wkhq
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wkh h{shfwhg sd|r� iru wkh rwkhu w|sh pxvw eh ghfuhdvlqj1

F1 L}E` � dqg A}E` � duh lqfuhdvlqj lq k= Zkhq d edqn lv ehwwhu dw dvvhvvlqj/ ihzhu edg

txdolw| lqqrydwruv kdyh wkh zurqj vljqdo1 Wkxv wkh suredelolw| wkdw wkh edqn lqfxuv orvvhv

iurp wudqvihuulqj wr vxfk lqqrydwruv ghfuhdvhv dqg wkh edqn fdq sd| pruh wr lqqrydwruv zlwk

jrrg vljqdov1 Ixuwkhupruh/ zkhq k ' �/

L}E` � ' x ;`c

l1h1/ d jrrg txdolw| lqqrydwru fdq rewdlq doo wkh uhqw iurp wkh lqqrydwlrq luuhvshfwlyh ri khu

zhdowk1 Lq wklv fdvh/ d edqn fdq vhh zkhwkhu wkh lqqrydwru kdv jrrg ru edg txdolw| zlwkrxw

revhuylqj d fkrlfh ri frqwudfw1 D edg txdolw| lqqrydwru zloo wkhuhiruh jhw }hur1

G1 LKE` � dqg AKE` � duh ghfuhdvlqj lq k= Rq wkh rwkhu kdqg/ wkh odujhu k lv/ wkh ohvv

dq lqqrydwru zlwk d edg vljqdo jhwv vlqfh d edqn h{shfwv kljkhu orvvhv iurp wudqvihuulqj wr

lqqrydwruv zlwk edg txdolw|1

Lq htxloleulxp/ d edqn r�huv wkh phqx ri frqwudfwv zklfk vroyhv wkh deryh sureohp li

dqg rqo| li wkh edqn eholhyhv wkdw d jrrg txdolw| lqqrydwru zloo dffhsw1 Rwkhuzlvh/ wkh

edqn nqrzv wkdw rqo| d edg txdolw| lqqrydwru zrxog dffhsw dq r�hu1 Wkxv d edqn*v rswlpdo

vwudwhj| fdq eh vxppdul}hg dv iroorzv=

Rswlpdolw| 6 D edqn r�huv d phqx ri frqwudfwv zklfk lv rewdlqhg e| vroylqj wkh deryh

sureohp li dqg rqo| li L^E` � lv dw ohdvw dv pxfk dv x�f1 Rwkhuzlvh/ d edqn r�huv d phqx

ri frqwudfwv zklfk qr lqqrydwru zrxog dffhsw1

Rswlpdolw| 4/ 5/ dqg 6 frqvwlwxwh wkh htxloleulxp vwudwhj| sur�oh1

7 Fkdudfwhul}lqj Htxloleulxp dqg Lpsolfdwlrqv

Lq wklv vhfwlrq/ L fkdudfwhul}h wkh htxloleulxp vrxufh ri �qdqflqj dqg glvfxvv wkh hpslulfdo

lpsolfdwlrqv ri wkh prgho1
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The Equilibrium Financing Source
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Iljxuh 5=

714 Wkh Htxloleulxp Ilqdqflqj Vrxufh

Iluvw ri doo/ �qdqflqj vrxufhv gl�hu ghshqglqj rq wkh lqqrydwru*v zhdowk dqg vljqdo1 Iru

frqyhqlhqfh/ gh�qh �̀ dqg 	̀ dv iroorzv/

L. ' L}E �̀ � ' LKE 	̀ ��

D +jrrg txdolw|, lqqrydwru zkrvh zhdowk lv ehwzhhq dfc �̀ o vkrxog �qdqfh iurp dq h{shuw

vlqfh d edqn fdqqrw r�hu pruh wkdq L. wr dq| lqqrydwruv gxh wr d vhyhuh dgyhuvh vhohfwlrq

sureohp1 Dq lqqrydwru zkrvh zhdowk lv ehwzhhq d 	̀ c` o vkrxog �qdqfh iurp d edqn ehfdxvh

khu zhdowk lv odujh hqrxjk wr ryhufrph wkh frvw ri dgyhuvh vhohfwlrq1 Dq lqqrydwru zkrvh

zhdowk lv ehwzhhq d �̀ c 	̀ o �qdqfhv iurp d edqn li vkh kdv d jrrg vljqdo dqg iurp dq h{shuw

li vkh kdv d edg vljqdo1 +Vhh Iljxuh 5,1

Wkh gl�huhqfhv lq �qdqflqj fkrlfhv uhvxowlqj iurp gl�huhqfhv lq lqqrydwruv* zhdowk fdq

eh vxppdul}hg dv iroorzv=

Sursrvlwlrq 4 Wkh iudfwlrq ri lqqrydwruv zkr �qdqfh iurp d edqn lv lqfuhdvlqj lq Z1 Wkh

iudfwlrq ri lqqrydwruv zkr �qdqfh iurp dq h{shuw lv ghfuhdvlqj lq Z1
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Surri = Vhh Iljxuh 51

Wkh glvwulexwlrq ri wkh �qdqflqj vrxufh ghshqgv rq wkh nqrzohgjh jds k lq wkh iroorzlqj

zd|=

Sursrvlwlrq 5 Wkh phdvxuh ri lqqrydwruv zkr �qdqfh iurp h{shuwv lv ghfuhdvlqj lq k/ dqg

wkh phdvxuh ri lqqrydwruv zkr �qdqfh iurp edqnv lv lqfuhdvlqj lq k1

Surri= Vhh Dsshqgl{1

Zkhq wkh nqrzohgjh jds lv vpdoo/ d edqn fdq pdnh d ehwwhu r�hu wr jrrg txdolw| lqqryd0

wruv zkr kdyh d jrrg vljqdo ehfdxvh pruh dffxudwh dvvhvvphqw phdqv wkdw d edqn frqixvhv

ihzhu edg txdolw| lqqrydwruv zlwk jrrg rqhv dw wkh glvforvxuh vwdjh1 Wkxv/ dw wkh frqwudfwlqj

vwdjh/ wkh h{shfwhg frvw ri vfuhhqlqj edg txdolw| lqqrydwruv lv uhgxfhg dqg wkhvh vdylqjv fdq

eh xvhg wr r�hu d pruh dwwudfwlyh frqwudfw wr jrrg txdolw| lqqrydwruv1

Ixuwkhupruh/ wkh uhvxowv h{sodlq zk| lqwhuqdo ixqgv dqg froodwhudol}hg ghew duh d grp0

lqdqw �qdqflqj vrxufh1 Zkhq dq lqqrydwru �qdqfhv iurp d edqn/ khu h{shfwhg sd|r� lv

lqfuhdvlqj lq khu zhdowk ehfdxvh ri wkh dgyhuvh vhohfwlrq sureohp1 Xvlqj lqwhuqdo ixqgv dqg

froodwhudol}hg ghew dv pxfk dv srvvleoh/ wkh lqqrydwru fdq ohvvhq wklv sureohp dqg jhw d

kljkhu sd|r�1 Dgyhuvh vhohfwlrq grhv qrw h{lvw zkhq dq h{shuw �qdqfhv/ vr wkh h{shuw*v

lqwhuqdo ixqgv ru froodwhudol}hg ghew frxog eh d fkhdshu �qdqflqj vrxufh zkhq wkh lqqrydwru

lv srru1

715 Whvwdeoh K|srwkhvhv

L qrz glvfxvv vrph whvwdeoh lpsolfdwlrqv ri wkh prgho uhodwlqj wr phujhuv1

41 Vljql�fdqw lqqrydwlrqv surprwh phujhuv1

Dv L dujxhg lq vhfwlrq 5/ vljql�fdqw lqqrydwlrqv vkrxog orzhu k e| jhqhudwlqj ghod|v lq qrq0

h{shuwv ohduqlqj qhz whfkqrorj|1 Dv d frqvhtxhqfh/ pruh lqqrydwruv vkrxog dvn iru ixqgv

iurp h{shuwv udwkhu wkdq edqnv1 Wkxv/ dw vxfk d wlph/ zh vkrxog revhuyh pruh phujhuv

zklfk duh frqvlghuhg wr eh irupv ri �qdqflqj e| h{shuwv1 Wkhuh duh pdq| idfwv vxssruwlqj

d srvlwlyh uhodwlrqvkls ehwzhhq vljql�fdqw lqqrydwlrqv dqg phujhuv/ dv L looxvwudwhg lq wkh

lqwurgxfwlrq1

4*1 Phujhu zdyhv rffxu dw duulydov ri qhz JSWv +jhqhudo sxusrvh whfkqrorjlhv,1

Ixuwkhupruh/ zkhq d uhyroxwlrqdu| lqqrydwlrq rffxuv d�hfwlqj lqgxvwu|zlgh whfkqrorj|/ lw
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pd| fdxvh d phujhu zdyh1 Vxfk �jhqhudo sxusrvh whfkqrorjlhv� +JSWv, duh h{hpsol�hg e|

wkh vwhdp hqjlqh/ wkh hohfwulf g|qdpr/ wkh odvhu/ dqg wkh frpsxwhu +Vhh Euhvqdkdq dqg

Wudmwhqehuj +4<<8,,1

Wkh phujhu zdyh dw wkh wxuq ri wkh fhqwxu| pljkw kdyh ehhq fdxvhg e| erwk wkh hphujhqfh

ri hohfwul�fdwlrq dqg wkh lqwurgxfwlrq ri dxwrprelohv1 Wkh dfwlyh phujhu pryhphqw vhhq lq

wkh sulpdu| phwdov vhfwru lq wklv shulrg pd| uh hfw wkhvh whfkqrorj| vkrfnv1 +Vhh Wdeoh

41, Dv d frqvhtxhqfh ri wkh lpsohphqwdwlrq ri wkhvh lqqrydwlrqv/ wkh sulpdu| phwdov vhfwru

|lhoghg ydulrxv vhfrqgdu| lqqrydwlrqv/ vxfk dv zluhv iru frqgxfwlqj hohfwulflw| dqg dxwrpreloh

erglhv1 Wkh phujhu zdyh ri wkh odwh 4<93v iroorzhg wkh lqwurgxfwlrq ri wkh odvhu/ zkrvh

dffxudf| idflolwdwhg wkh plqldwxul}dwlrq ri ydulrxv pdfklqhu|/ prvw qrwdeo| wkh plfurfkls1

Wklv lqgxvwu|0zlgh whfkqrorj| vkrfn pd| kdyh fdxvhg wkh vxevhtxhqw phujhu zdyh1

51 Ilupv lqwhqvlyho| hqjdjhg lq U)G duh olnho| wr eh wdnhq ryhu1

U)G lqwhqvlw| pd| eh d jrrg qhjdwlyh sur{| iru k ehfdxvh d U)G0lqwhqvlyh �up vkrxog kdyh

odujh lqwdqjleoh whfkqrorjlfdo dvvhwv zklfk h{shuwv kdyh dq dgydqwdjh lq dvvhvvlqj1 Hylghqfh/

krzhyhu/ grhv qrw vhhp wr vxssruw k|srwkhvlv 51 Iru lqvwdqfh/ Kdoo +4<;;, �qgv wkdw wkh

U)G0wr0dvvhwv udwlr lv qhjdwlyho| uhodwhg wr wkh suredelolw| ri ehlqj dftxluhg +Wdeoh 617,1

Wklv pd| vxjjhvw wkdw zhdowk dqg U)G h�ruw duh hqgrjhqrxv1 Wkh prgho vkrzhg wkdw d kljk

qhw zruwk hqwuhsuhqhxu zkr vkrxog �qdqfh iurp d edqn fdq dssursuldwh d juhdwhu iudfwlrq

ri wkh uhwxuq wr khu lqqrydwlrq1 Wkxv rqo| d kljk qhw zruwk hqwuhsuhqhxu pd| fkrrvh wr eh

hqjdjhg lq U)G vlqfh wkh uhwxuq wr U)G pd| qrw sd| r� iru orz qhw zruwk hqwuhsuhqhxuv1

U)G lqwhqvlw| pd| wkhuhiruh eh qhjdwlyho| fruuhodwhg zlwk wkh suredelolw| ri wdnhq ryhu vlqfh

orz qhw zruwk hqwuhsuhqhxuv/ zkr zrxog �qdqfh wkhlu surmhfwv iurp h{shuwv/ zloo qrw zdqw wr

xqghuwdnh qhz surmhfwv dqg gr qrw qhhg �qdqfh1 Frqfhuqlqj wklv uhodwlrqvkls ehwzhhq �upv*

zhdowk dqg U)G/ Kdoo +4<<5/ Wdeoh 6,/ �qgv wkdw wkh fruuhodwlrq ehwzhhq U)G lqwhqvlw|

dqg ohyhudjh lv vxevwdqwldoo| qhjdwlyh1

61 Ilqdqfldoo| zhdn �upv duh olnho| wr eh wdnhq ryhu1

Wdnhryhuv vkrxog eh pruh frpprq dprqj �upv wkdw duh �qdqfldoo| zhdn dqg vkruw ri

froodwhudo wr sohgjh wr d edqn lq fdvh ri idloxuh1 Vxfk �upv vkrxog eh fkdujhg d kljk lqwhuhvw

udwh e| d edqn dqg wkhuhiruh ehlqj dftxluhg vkrxog eh d pruh dwwudfwlyh rswlrq iru wkhp1

Wklv suhglfwlrq �wv wkh hpslulfdo �qglqjv vxssruwlqj d �qdqflqj prwlyh iru phujhuv wkdw L

ghvfulehg lq wkh lqwurgxfwlrq1
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8 Glvfxvvlrq

814 Wkh Wdujhw Pdqdjhphqw K|srwkhvlv

Wkh lqh!flhqw wdujhw pdqdjhphqw k|srwkhvlv dujxhv wkdw d phujhu lv d zd| wr uhpryh d srru

pdqdjhu ri d wdujhw �up1 Rq wkh frqwudu|/ L dujxh wkdw d phujhu lv d zd| wr �qdqfh d jrrg

wdujhw pdqdjhu zkr fdq xqghuwdnh d sur�wdeoh surmhfw1 Duh wdujhw pdqdjhuv srru ru h!flhqw

shuiruphuvB Hylghqfh idyruv wkh h!flhqw wdujhw pdqdjhphqw k|srwkhvlv= Udyhqvfudiw dqg

Vfkhuhu +4<;:, �qg wkdw wdujhw �upv* sur�wdelolw| sulru wr yroxqwdu| phujhuv zdv qhduo|

wzlfh wkdw ri wkhlu qrqdftxluhg shhuv1

815 Zkhq duh Phujhuv Fkrvhq dprqj Ydulrxv Irupv ri Ilqdqflqj

e| H{shuwvB

Lq dgglwlrq wr phujhuv/ wkh prgho dssolhv wr ydulrxv irupv ri �qdqflqj e| h{shuwv vxfk dv

mrlqw yhqwxuhv/ dqjho ixqgv/ dqg d sduhqw �up*v lqyhvwphqw lq dq lqidqw �up1 Sxw dqrwkhu

zd|/ wkh prgho grhv qrw h{sodlq zk| dq lqqrydwru fkrrvhv d sduwlfxodu irup ri �qdqflqj

iurp dq h{shuw1 Zkhq duh phujhuv ehwwhu wkdq rwkhu irupv ri �qdqflqj iurp h{shuwvB D

phujhu pd| eh fkrvhq zkhq fdvk0 rz lv qrw frqwudfwleoh dqg zkhq wkh rzqhuvkls ri dq

lqqrydwlrq lv qrw frqwudfwleoh hyhq diwhu wkh lpsohphqwdwlrq ri wkh lqqrydwlrq1 Lq vxfk d

fdvh/ wkh lqqrydwru/ wr zkrp wkh uhwxuq dffuxhv/ fdqqrw frpplw wr sd| rxw glylghqgv wr wkh

h{shuw1 D phujhu hqvxuhv/ wkdw wkh h{shuw jhwv klv uhwxuq1 Rq wkh rwkhu kdqg/ li rzqhuvkls

lv frqwudfwleoh dw ohdvw diwhu wkh lpsohphqwdwlrq ri wkh lqqrydwlrq wkhq d phujhu lv qrw

qhfhvvdu|1 Iru lqvwdqfh/ skdupdfhxwlfdo �upv* ixqglqj ri elrwhfkqrorj| �upv riwhq lqfoxghv

d olfhqvh djuhhphqw xqghu zklfk wkh skdupdfhxwlfdo �up dftxluhv prqrsro| uljkwv wr vhoo d

surgxfw zkhq wkh elrwhfkqrorj| �up*v qhz surgxfw lv dssuryhg e| wkh IGD1 Vxfk d frqwudfw

fodxvh pdnhv lw srvvleoh wr wudqvihu rzqhuvkls ri dq lqqrydwlrq wr dq h{shuw +skdupdfhxwlfdo

�up, iurp dq lqqrydwru +elrwhfkqrorj| �up, dqg wr vhfxuh wkh uhwxuq iurp �qdqflqj wr wkh

h{shuw1

D phujhu pd| dovr eh fkrvhq zkhq dq h{shuw kdv pdqdjhuldo h{fhvv fdsdflw|1 Zkhq wkhuh

h{lvwv d srwhqwldo vfdoh hfrqrp| gxh wr h{fhvv fdsdflw|/ d phujhu pd| |lhog d kljkhu uhwxuq

wr lqqrydwlrq wkdq zkhq wkh lqqrydwru dqg wkh h{shuw rshudwh lqghshqghqwo|1 Ixuwkhupruh/

glvforvxuh wr wkh h{shuw pd| hqgrjhqrxvo| |lhog wklv vfdoh hfrqrp|1 Diwhu glvforvxuh/ wkh

qhzo| lqiruphg h{shuw pd| qrz h{shfw lw wr eh pruh sur�wdeoh wr pdqdjh wkh lqqrydwru*v

�up wkdq kh glg ehiruh kh nqhz derxw wkh lqqrydwru*v whfkqrorj|1
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816 Zk| Grhv d Edqn qrw Frqvxow dq H{shuwB

D edqn pd| eh deoh wr dyrlg pdnlqj plvwdnhv lq dvvhvvlqj wkh surmhfw e| klulqj dq h{shuw1 Dq

lqqrydwru/ krzhyhu/ zrxog qrw zdqw wr glvforvh wkh surmhfw wr wkh edqn lq wklv fdvh ehfdxvh

wkh edqn zrxog eh deoh wr uhtxluh d kljk uhwxuq wr ohqglqj e| wkuhdwhqlqj wkh lqqrydwru zlwk

kdylqj wkh h{shuw frs| wkh surmhfw1 D odfn ri h{shuwlvh pd| eh wr d edqn*v dgydqwdjh vlqfh

wkh edqn fdq frpplw qrw wr lplwdwh dq lqqrydwru*v lghd1

817 Krz Grhv d Edqn Vfuhhq Edg Txdolw| LqqrydwruvB

L dvvxphg wkdw d edqn r�huv d phqx ri frqwudfwv wr glvwlqjxlvk wkh txdolw| ri lqqrydwruv1

Krz grhv d edqn gr wklv lq sudfwlfhB Dowkrxjk edqnv gr qrw vhhp wr r�hu phqxv ri frq0

wudfwv h{solflwo| +xqolnh lqvxudqfh frpsdqlhv,/ rwkhu hoderudwh �qdqfldo duudqjhphqwv pd|

ryhufrph wkh dgyhuvh vhohfwlrq sureohp1 Iru lqvwdqfh/ d edqn vrphwlphv r�huv idyrudeoh

whupv iru odujh vxpv ri ghsrvlwv1 Wklv pd| zrun wr vfuhhq d edg txdolw| lqqrydwru vlqfh vxfk

dq lqqrydwru pxvw suhihu d kljk vdih uhwxuq wr d ulvn| frqwudfw zklfk lv phdqw wr dwwudfw

jrrg txdolw| lqqrydwruv1 Vwdjlqj ri �qdqfh pd| dovr zrun dv d vfuhhqlqj ghylfh= D edqn pd|

lqlwldoo| ohqg d sduw ri wkh wrwdo ixqgv uhtxluhg dw d orz udwh ri lqwhuhvw dqg odwhu wkh uhvw ri

wkh ixqgv dw d kljk udwh ri lqwhuhvw1 D jrrg txdolw| lqqrydwru zloo eh frq�ghqw hqrxjk ri df0

frpsolvklqj wkh surmhfw wr eruurz wkh ixoo dprxqw uhtxluhg zkhuhdv d edg txdolw| lqqrydwru

zloo qrw zdqw wr eruurz dw wkh odwhu vwdjh1

9 Frqfoxglqj Uhpdunv

Lq wklv sdshu/ L vwxglhg wkh fkrlfh ri �qdqflqj vrxufhv zkhq ulydo surgxfhuv fdq dvvhvv

dq lqqrydwru*v lghd ehwwhu wkdq rwkhu lqyhvwruv fdq1 Dowkrxjk wklv dvvhvvphqw dgydqwdjh

pdnhv �qdqflqj iurp ulydo �upv dwwudfwlyh/ vxfk �qdqflqj hqwdlov wkh frvw ri uhyhdolqj wkh

whfkqrorjlfdo lqirupdwlrq wr srwhqwldo frpshwlwruv1 Zkhq dq lqqrydwru �qdqfhv iurp d edqn/

vkh kdv wr lqfxu d vljqdolqj frvw gxh wr wkh edqn*v srruhu dvvhvvphqw vnloo exw fdq dyrlg wkh

wkuhdw ri ehlqj frslhg1 Wkh lqqrydwru*v zhdowk dqg wkh nqrzohgjh jds ehwzhhq dq h{shuw

dqg d edqn ghwhuplqh wkh fkrlfh ri �qdqflqj vrxufh1 Zhdowk| lqqrydwruv suhihu edqn ohqglqj

ehfdxvh wkh| kdyh pruh froodwhudo1 Zkhq wkh nqrzohgjh jds zlghqv ehfdxvh ri vljql�fdqw

whfkqrorjlfdo lqqrydwlrqv/ pruh lqqrydwruv vhhn �qdqfh iurp h{shuwv1

Ilqdoo|/ L zdqw wr eulh | phqwlrq d srvvleoh h{whqvlrq ri wkh prgho1 Wkurxjkrxw wklv

sdshu/ L dvvxphg wkdw wkh sulru glvwulexwlrq ri wkh txdolw| ri wkh lqqrydwruv lv h{rjhqrxv1
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Zkhq wklv glvwulexwlrq lv hqgrjhqrxv dqg dq lqglylgxdo qhhgv wr lqfxu d frvw wr dftxluh

d jrrg txdolw| lghd/ d srru lqglylgxdo pd| qhyhu gr vr vlqfh wkh h{shfwhg uhwxuq wr khu

lqyhvwphqw lv orz= zlwkrxw froodwhudo vkh fdqqrw h{shfw dq dwwudfwlyh frqwudfw iurp d edqn1

Wklv srvvlelolw| zloo eh h{soruhg lq ixwxuh zrun1
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DSSHQGL[ 4 +Lqqrydwlrqv dqg Phujhuv,

Lq wklv dsshqgl{/ xvlqj d sdqho gdwd vhw rq phujhu dfwlylw|/ L vwxg| wkh uhodwlrqvkls

ehwzhhq wkh ghjuhh ri phujhu dfwlylw| dqg vxevhtxhqw WIS jurzwk zklfk lv d sur{| iru wkh

pdjqlwxgh ri lqqrydwlrqv1

Vdpsoh= Wkh whvw lv frqgxfwhg iru wzr vdpsoh shulrgv zklfk fryhu wzr ri wkh pdmru

phujhu zdyhv rq uhfrug1 Wkh �uvw vdpsoh frqvlvwv ri vhfwrudo uhodwlyh phujhu dfwlylwlhv

+UPDv, ehwzhhq 4;<804<3: wdnhq iurp Qhovrq +4<8<, dqg WIS jurzwk vlqfh 4;<< 0 wkh

shdn |hdu iru wkh wxuq ri wkh fhqwxu| phujhu zdyh1 UPD lv wkh udwlr ri dvvhwv dftxluhg lq dq

lqgxvwu| gxulqj wkh vdpsoh shulrg wr wrwdo dvvhwv khog e| wkh lqgxvwu| lq 4<371 Wkh vhfrqg

vdpsoh frqvlvwv ri wzhqw| lqgxvwulhv* UPDv ehwzhhq 4<9904<:3 dqg WIS jurzwk vlqfh 4<9;

0wkh shdn ri 4<93v phujhu zdyh1 L fdofxodwh UPD e| glylglqj wkh ydoxh ri dvvhwv dftxluhg

gxulqj 4<9904<:3 e| wrwdo dvvhwv lq 4<9:1

Uhvxowv= Wdeoh 4 vxppdul}hv wkh gdwd dqg wkh uhvxowv iru wkh wxuq0ri0wkh0fhqwxu| phujhu

zdyh1 Erwk whq dqg wzhqw| |hduv* vxevhtxhqw WIS jurzwk duh srvlwlyho| dqg vljql�fdqwo|

uhodwhg wr UPD1 Wkh fruuhodwlrq iru whq |hduv* WIS jurzwk lv vwurqjhu wkdq iru wzhqw| |hduv*1

Wzr lqgxvwulhv duh qrwdeoh1 Wkh sulpdu| phwdov vhfwru/ fkdudfwhul}hg e| wkh khdylhvw phujhu

dfwlylw|/ h{shulhqfhg wkh vhfrqg kljkhvw WIS jurzwk gxulqj wkh vxevhtxhqw whq |hduv1 Wkh

wudqvsruwdwlrq htxlsphqw vhfwru/ fkdudfwhul}hg e| wkh vhfrqg khdylhvw phujhu dfwlylw|/ kdg

wkh kljkhvw WIS jurzwk gxulqj wkh vxevhtxhqw 53 |hduv1

Wdeoh 4 vkrzv wkh uhvxowv iru wkh 4<93v phujhu zdyh1 Erwk irxu dqg hljkw |hduv* vxevh0

txhqw WIS jurzwk duh srvlwlyho| dqg vljql�fdqwo| uhodwhg wr UPD1 Wkh fruuhodwlrq frh!flhqw

iru wkh vxevhtxhqw hljkw |hduv* WIS jurzwk lv 317;88/ zklfk h{fhhgv wkh ydoxh iru wkh �uvw

irxu |hduv/ 3147<91 Wkh kljkhvw WIS jurzwk diwhu hljkw |hduv zdv lq wkh dssduho lqgxvwu|/

lq zklfk sulru phujhu dfwlylw| zdv khdylhvw1

Uhpdun = Wkhvh wzr vdpsoh shulrgv duh qrw qhfhvvdulo| frpsdudeoh iru vhyhudo uhdvrqv1

Iluvw ri doo/ Qhovrq*v UPD �jxuhv phdvxuh wrwdo dvvhwv khog e| dq lqgxvwu| lq 4<37 0 vl{ |hduv

diwhu wkh shdn ri wkh phujhu zdyh/ zkloh iru 4<93v phujhu zdyh/ L fkrrvh 4<9: dv wkh edvh

|hdu1 Qhovrq*v gdwd pd| xqghuhvwlpdwh phujhu dfwlylw| e| xvlqj d odwh |hdu ehfdxvh wdujhw

lqgxvwulhv riwhq kdyh d kljkhu jurzwk udwh wkdq wkh dyhudjh1 Wkh odwhu wkh |hdu rqh fkrrvhv/

wkh pruh dvvhwv zloo kdyh dffxpxodwhg lq vxfk lqgxvwulhv dqg wkh vpdoohu UPD zloo dsshdu1

Vhfrqg/ ehfdxvh ri gdwd uhvwulfwlrqv/ wkh vxevhtxhqw WIS jurzwk iru wkh0wxuq0ri0fhqwxu|
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phujhu zdyh lv phdvxuhg dw whq dqg wzhqw| |hduv lqwhuydov/ zkloh iru wkh 4<93v phujhuv irxu

dqg hljkw |hduv* jurzwk lv h{dplqhg1 Wklug/ wkh IWF gdwd xvhg iru wkh 4<93v phujhu zdyh

lqfoxghv rqo| odujh �upv zkrvh dftxluhg dvvhwv duh '43 ploolrq grooduv ru pruh1 Wklv pd|

xqghuhvwlpdwh phujhu pryhphqwv lq lqgxvwulhv lq zklfk dftxluhg �upv duh uhodwlyho| vpdoo1

Wdeoh 4

Phujhuv dqg Vxevhtxhqw WIS Jurzwk=

Wkh Wxuq ri wkh Fhqwxu| Phujhu Zdyh

UPD WIS Jurzwk +4;<<@4,

4;<804<3: 4;<<04<3< 4;<<04<4<

Irrg dqg Nlqguhg Surgxfwv 316<7 41368 31<<3

Wredffr 317:9 41464 41;54
Wh{wloh Ploo Surgxfwv 31478 41453 41563
Oxpehu dqg Surgxfwv 313;5 31<76 31;9<
Sdshu dqg Doolhg Surgxfwv 3189: 415:6 41648

Sulqwlqj dqg Sxeolvklqj 3137< 41793 41<9<
Fkhplfdo dqg Doolhg Surgxfwv 31839 4139: 31<<7
Shwurohxp dqg Frdo Surgxfwv 31348 4139; 31<98
Ohdwkhu dqg Surgxfwv 314;9 41339 41386
Vwrqh Fod|/ Jodvv Surgxfwv 31738 41578 4166<
Sulpdu| Phwdo Lqgxvwulhv 51433 41633 4156:

Pdfklqhu|/ Qrqhohfwulf 31:4< 4143< 414<8
Hohfwulf Pdfklqhu| 3176; 41399 413<7
Wudqvsruwdwlrq Htxlsphqw 31:84 41446 514<:

Fruuhodwlrq ehwzhhq UPD dqg WIS Jurzwk 31633<- 313<<:5-

-0Vljql!fdqwo| gl�huhqw iurp }hur dw wkh 4( ohyho xvlqj d wzr0wdlohg w0whvw

Vrxufhv= iru UPD/ Qhovrq +4<8<,/ s185> iru WIS jurzwk/ Nhqgulfn +4<;3,1
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Wdeoh 5

Phujhuv dqg Vxevhtxhqw WIS Jurzwk +4<93v Phujhu Zdyh,

UPD WIS Jurzwk +4<9;@4,

4<9904<:3 4<9;04<:5 4<9;04<:9

Irrg dqg Nlqguhg surgxfwv 31453: 41486 415;6

Wredffr pdqxidfwxuhv 314466 4145< 41533

Wh{wlohv 313946 41387 41384

Dssduho 3155:; 41443 41656

Oxpehu 3136;7 4134: 31<;<

Ixuqlwxuh 313:;9 4143; 41465

Sdshu dqg doolhg surgxfwv 314788 41396 4149<

Sulqwlqj dqg Sxeolvklqj 313864 41347 41343
Fkhplfdov 313:54 4149; 414<7
Shwurohxp 313958 41383 41375
Uxeehu dqg sodvwlfv surgxfwv 313537 41399 41396
Ohdwkhu surgxfwv 313935 31<;3 41474
Vwrqh/ fod|/ dqg jodvv surgxfwv 313789 413:; 4139;

Sulpdu| phwdov 31456; 31<8: 31<47
Ideulfdwhg phwdo surgxfwv 313:48 41365 4134<
Pdfklqhu| h{fhsw hohfwulfdo 314535 413:8 413:5
Hohfwulfdo Pdfklqhu| 31394: 414:: 41594
Wudqvsruwdwlrq Htxlsphqw 313<8: 41399 41499

Surihvvlrqdo vflhqwl�f lqvwuxphqwv 31368; 41397 413:3
Plvfhoodqhrxv dqg rugqdqfh 3139:5 41493 4153<

Fruuhodwlrq ehwzhhq UPD dqg WIS Jurzwk 3147<9- 317;88-

- 0 Vljql�fdqwo| gl�huhqw iurp }hur dw wkh 4( ohyho xvlqj d wzr0wdlohg w0whvw1

Vrxufhv= iru ydoxh ri dvvhwv dftxluhg/ Ihghudo Wudgh Frpplvvlrq/ Vwdwlvwlfdo Uhsruw

rq Phujhuv dqg Dftxlvlwlrqv+Zdvklqjwrq/ GF1= Jryhuqphqw Sulqwlqj R!fh,> iru 1
dvvhwv rxwvwdqglqj lq 4<9;/ Lqwhuqdo Uhyhqxh Vhuylfh/ X1V Wuhdvxu| Ghsduwphqw/
Lqfrph Vwdwlvwlfv ri Lqfrph/ Frusrudwlrq Wd{> iru WIS/ Nhqgulfn dqg Jurvvpdq

+4<;3,1
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DSSHQGL[ 5 +Surri ri Sursrvlwlrq 5,

Wkh phdvxuh ri jrrg txdolw| lqqrydwruv zkr �qdqfh iurp h{shuwv lv
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Uhihuhqfhv

^4` Dqwrq/ M1M1/ dqg \dr/ G1D1/ �H{sursuldwlrq dqg lqyhqwlrqv= Dssursuldeoh uhqwv lq wkh
devhqfh ri surshuw| uljkwv1�Dphulfdq Hfrqrplf Uhylhz/ Yro1;7/ Qr1 4 +Pdufk 4<<7,/
4<3053<1

^5` Ekdwwdfkdu|d/ V1/ dqg Fklhvd/ J1/ �Sursulhwdu| Lqirupdwlrq/ Ilqdqfldo Lqwhuphgldwlrq
dqg Uhvhdufk Lqlwldwlyhv/� Mrxuqdo ri Ilqdqfldo Lqwhuphgldwlrq/ Yro1 7/ Qr1 7 +Rfwrehu
4<<8,/ 65;068:1

^6` Ekdwwdfkdu|d/ V1/ dqg Ulwwhu/ M1/ �Lqqrydwlrq dqg Frppxqlfdwlrq= Vljqdolqj zlwk sdu0
wldo glvforvxuh1� Uhylhz ri Hfrqrplf Vwxglhv Yro1 83 +4<;6,/ 66406791

^7` Euhvqdkdq/ W1I1 dqg Wudmwhqehuj/ P1/ �Jhqhudo Sxusrvh Whfkqrorjlhv= *Hqjlqhv ri
Jurzwk*B� Mrxuqdo ri Hfrqrphwulfv/ Yro1 98/ +Mdqxdu| 4<<8,/ ;6043;1

^8` Euxqhu/ U1I1/ �Wkh Xvh ri H{fhvv Fdvk dqg Ghew Fdsdflw| dv d Prwlyh iru Phujhu�
Mrxuqdo ri Ilqdqfldo dqg Txdqwlwdwlyh Dqdo|vlv/ Yro1 56/ Qr1 5/ +4<;;,/ 4<<054:1

^9` Ihqq/ J1Z1/ Oldqj/ Q1/ dqg Surzvh/ V1/ �Wkh Hfrqrplfv ri wkh Sulydwh Htxlw| Pdunhw1�
Erdug ri Jryhuqruv ri wkh Ihghudo Uhvhuyh V|vwhp Vwx� Vwxg| 49;/ 4<<91

^:` Iuhhdu/ M1/ dqgZlooldpZhw}ho/ H1/ Mu1/ �Zkr edqnuroov kljk0whfk hqwuhsuhqhxuvB� Mrxu0
qdo ri Exvlqhvv Yhqwxulqj/ Yro1 8/ Qr1 5/ +4<<3,/ ::0;<1

^;` Iuhhdu/ M/ Vrko/ M1H1/ dqg Zhw}ho/ Z1H1/ Mu1/ �Wkh Sulydwh Lqyhvwru Pdunhw iru Yhqwxuh
Fdslwdo1� Wkh Ilqdqflhu= DFPW/ Yro1 4/ Qr1 5/ +4<<7,/ :0481

^<` Jruw/ P1/ �Dq Hfrqrplf Glvwxuedqfh Wkhru| ri Phujhuv1� Txduwhuo| Mrxuqdo ri Hfr0
qrplfv/ Yro1 ;6/ +Qryhpehu 4<9<,/ 9570751

^43` Kdoo/ E1K1/ �Lqyhvwphqw dqg Uhvhdufk dqg Ghyhorsphqw dw wkh Ilup Ohyho= Grhv wkh
Vrxufh ri Ilqdqflqj PdwwhuB� QEHU Zrunlqj Sdshu 73<9/ 4<<51

^44` Kdoo/ E1K1/ �Wkh H�hfw ri Wdnhryhu Dfwlylw| rq Frusrudwh Uhvhdufk dqg Ghyhorsphqw/�
Frusrudwh Wdnhryhuv= Fdxvhv dqg Frqvhtxhqfhv/ hglwhg e| Dodq M1 Dxhuedfk/ 4<;;/
9<04331

^45` Nhqgulfn/ M1Z1 dqg Jurvvpdq/ H1V1/ Surgxfwlylw| lq wkh Xqlwhg Vwdwhv= Wuhqgv dqg
F|fohv/ Mrkq Krsnlqv Xqlyhuvlw| Suhvv/ Edowlpruh dqg Orqgrq/ 4<;31

^46` Nlwfklqj/ M1/ �Zk| gr Phujhuv Plvfduu|B� Kduydug Exvlqhvv Uhylhz/ Yro1 78
+Qryhpehu0Ghfhpehu 4<9:,/ ;:0<31
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^47` Ohylq/ U1F1/ Nohyrulfn/ D1N1/ Qhovrq/ U1U1/ dqg Zlqwhu/ V1J/ �Dssursuldwlqj wkh Uh0
wxuqv iurp Lqgxvwuldo Uhvhdufk dqg Ghyhorsphqw1� Eurrnlqjv Sdshuv rq Hfrqrplf Df0
wlylw|/ Yro1 6/ +4<;:,/ :;60 ;641

^48` Pdunkdp/ M1Z1/ �Vxuyh| ri wkh Hylghqfh dqg Ilqglqjv rq Phujhuv1� Exvlqhvv Frqfhq0
wudwlrq dqg Sulfh Srolf|/ Sulqfhwrq= Sulqfhwrq Xqlyhuvlw| Suhvv/ 4740545/ 4<881

^49` Pdunkdp/ M1Z1/ Frqjorphudwh Hqwhusulvh dqg Sxeolf Srolf|1 Ervwrq/ PD1= Kduydug
Xqlyhuvlw|/ 4<:61

^4:` Prufn/ U1/ Vkohlihu/ D1/ dqg Ylvkq|/ U1Z1/ �Fkdudfwhulvwlfv ri Wdujhwv ri Krvwloh dqg
Iulhqgo| Wdnhryhuv1� Frusrudwh Wdnhryhuv= Fdxvhv dqg Frqvhtxhqfhv/ hglwhg e| Dodq
M1 Dxhuedfk/ 4340469/ 4<;;1

^4;` Qhovrq/ Udosk O1/ Phujhu Pryhphqwv lq Dphulfdq Lqgxvwu| 4;<804<891 Sulqfhwrq=
Sulqfhwrq Xqlyhuvlw| Suhvv/ 4<8<1

^4<` Rsohu/ W1F1/ dqg Wlwpdq/ V1/ �Ilqdqfldo Glvwuhvv dqg Frusrudwh Shuirupdqfh1� Mrxuqdo
ri Ilqdqfh/ Yro1 7</ Qr1 6/ +4<<7,/ 43480 43731

^53` Udyhqvfudiw/ G1M1/ dqg I1P1 Vfkhuhu/ Phujhuv/ Vhoo0R�v dqg Hfrqrplf H!flhqf|1 Wkh
Eurrnlqjv Lqvwlwxwlrq= Zdvklqjwrq/ G1F/ 4<;:1

^54` Urwkvfklog/ P1/ dqg Vwljolw}/ M1/ �Htxloleulxp lq Frpshwlwlyh Lqvxudqfh Pdunhwv= Dq
Hvvd| rq wkh Hfrqrplfv ri Lpshuihfw Lqirupdwlrq1� Txduwhuo| Mrxuqdo ri Hfrqrplfv/
Yro1 ;5/ +4<:9,/ 95<07<1

^55` Vkdqh/ K1/ �Wkh Lq xhqfh ri Dv|pphwulf Lqirupdwlrq rq Elrwhfkqrorj| Ilupv* Vrxufh
ri Ixqglqj1� plphr/ Ilqdqfh Ghsduwphqw/ Wkh Zkduwrq Vfkrro ri Xqlyhuvlw| ri Shqq0
v|oydqld/ 4<<71

^56` Vfkhuhu/ I1P1/ dqg Urvv/ G1/ Lqgxvwuldo pdunhw vwuxfwxuh dqg hfrqrplf shuirupdqfh/
6ug hg1 Ervwrq = Krxjkwrq Pl"lq/ 4<<31

^57` Zhw}ho/ Z1H1/ �Wkh Lqirupdo Yhqwxuh Fdslwdo Pdunhw Dvshfwv ri Vfdoh dqg Pdunhw
H!flhqf|1� Mrxuqdo ri Exvlqhvv Yhqwxulqj/ Yro1 5/ Qr1 7/ +Idoo 4<;:,/ 5<<06461

^58` Zlooldpvrq/ R1H1/ Frusrudwh Frqwuro dqg Exvlqhvv Ehkdylru1 Hqjohzrrg Fol�v/ QM=
Suhqwlfh kdoo/ 4<:31
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