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Devwudfw

Wklv sdshu hvwlpdwhv wdnhryhu olnholkrrg prghov iru XN txrwhg frpsdqlhv1
Iru d vdpsoh ri 976 XN qrq�qdqfldo txrwhg frpsdqlhv ryhu wkh shulrg 4<;<0<9/
zh �qg wkdw wkh suredelolw| ri ehlqj d wdnhryhu wdujhw lv lqfuhdvlqj lq ohyhudjh
dqg lqflghqfh ri wdnhryhu vshfxodwlrq dqg ghfuhdvlqj lq suh0elg shuirupdqfh/ vl}h
dqg djh vlqfh olvwlqj1 Iulhqgo| dqg krvwloh wdujhwv gl�hu lq whupv ri djh/ vl}h dqg
fdslwdo vwuxfwxuh/ exw qrw suh0elg shuirupdqfh1 Odsvhg dqg vxffhvvixo wdnhryhu
wdujhwv gl�hu lq whupv ri vl}h dqg djh1 Ryhudoo/ wkh hylghqfh khuh lv frqvlvwhqw
zlwk d glvflsolqdu| ylhz ri krvwloh wdnhryhuv/ zkloh iru iulhqgo| wdnhryhuv lw lv
frqvlvwhqw zlwk �qdqfldo glvwuhvv/ �qdqfldo v|qhuj|/ jrlqj0sxeolf0wr0vhoo0rxw dqg
pdqdjhuldolvw prwlydwlrqv1

MHO fodvvl�fdwlrq= J671

Nh|zrugv= Ghwhuplqdqwv ri wdnhryhu> krvwloh dqg iulhqgo| wdnhryhu1

44933 zrugv1

�Wklv sdshu lv edvhg rq Hvvd| 6 ri p| grfwrudo wkhvlv dw R{irug Xqlyhuvlw|1 L wkdqn Vwhyh Erqg
iru klv h{whqvlyh dgylfh dqg hqfrxudjhphqw1 L dp dovr judwhixo wr Vfrww Hydqv/ Frolq Pd|hu/ Gdskqh
Qlfrolwvdv dqg Iudqn Zlqgphlmhu/ soxv vhplqdu sduwlflsdqwv dw R{irug dqg wkh Orqgrq Exvlqhvv
Vfkrro1 Dq| huuruv duh plqh1
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4 Lqwurgxfwlrq

Zkdw pdnhv d frpsdq| olnho| wr ehfrph wkh wdujhw ri d wdnhryhu elgB Zloo wkh elg eh

iulhqgo| ru krvwlohB Zloo wkh elg vxffhhg ru idloB Wklv sdshu dgguhvvhv wkhvh txhvwlrqv

e| hvwlpdwlqj wdnhryhu olnholkrrg prghov iru d sdqho ri 976 txrwhg frpsdqlhv ryhu wkh

shulrg 4<;<0<91

Wkh txhvwlrq ri zkdw pdnhv d frpsdq| olnho| wr ehfrph wkh wdujhw ri d wdnhryhu

elg lv ri lqwhuhvw iru dw ohdvw wzr uhdvrqv1 Iluvw/ d nqrzohgjh ri wkh fkdudfwhulvwlfv ri

wdnhryhu wdujhwv lv qhfhvvdu| li zh duh wr dvvhvv gl�huhqw wkhrulhv ri zk| wdnhryhuv rffxu

lq wkh �uvw sodfh dqg/ uhodwhgo|/ wr dvvhvv wkh h!flhqf| ri wkh vwrfn pdunhw lq vhohfwlqj

wkrvh �upv iru zklfk rzqhuvkls fkdqjhv1 Vhfrqgo|/ wkh suhglfwhg suredelolwlhv iurp

d wdnhryhu0olnholkrrg prgho fdq eh xvhg dv d phdvxuh ri wkh lqwhqvlw| ri wkh wkuhdw

ri wdnhryhu�d srvvlelolw| h{soruhg pruh wkrurxjko| lq d frpsdqlrq sdshu +Qxwwdoo/

4<<<d,1

Wkhuh kdyh ehhq pdq| suhylrxv vwxglhv wkdw kdyh xvhg wdnhryhu olnholkrrg prghov

+vhh Vhfwlrq 5,/ exw wklv rqh lv qryho lq wkdw lw frpelqhv dqdo|vlv ri wkh iroorzlqj

lvvxhv1 Iluvw/ zh pdnh xvh ri d qhz lqirupdwlrq vrxufh/ qdpho| gdwd rq wdnhryhu

vshfxodwlrq froohfwhg iurp wkh Ilqdqfldo Wlphv1 Vhfrqg/ zh xvh d pxowlqrpldo h{lw

iudphzrun/ zklfk glvwlqjxlvkhv ehwzhhq wzr gl�huhqw nlqgv ri wdnhryhu�krvwloh dqg

iulhqgo|1 Wklug/ wkh glvwlqfwlrq ehwzhhq idlohg dqg vxffhvvixo wdnhryhu dwwhpswv lv

frqvlghuhg1

Wkh sdshu kdv vl{ pdlq �qglqjv/ zklfk duh vxppdul}hg dw juhdwhu ohqjwk lq wkh

Frqfoxvlrq1 Iluvw/ wkh frusrudwh frqwuro hyhqwv zlwklq wkh iroorzlqj wkuhh jurxslqjv duh

vwdwlvwlfdoo| glvwlqjxlvkdeoh zlwk rxu gdwd= wdnhryhuv/ edqnuxswf| dqg vxuylydo> iulhqgo|

dqg krvwloh wdnhryhu elgv> dqg idlohg dqg vxffhvvixo wdnhryhu elgv1 Vhfrqg/ wkh sured0

elolw| ri edqnuxswf| lv juhdwhu iru frpsdqlhv zlwk srru sur�wdelolw|/ frpsdqlhv wkdw duh

|rxqj rq wkh vwrfn pdunhw/ frpsdqlhv wkdw duh kljko| ohyhudjhg/ dqg frpsdqlhv wkdw

duh wkh vxemhfw ri wdnhryhu uxprxuv lq wkh �qdqfldo suhvv1 Wrelq*v T kdv d qhjdwlyh

h�hfw rq wkh suredelolw| ri edqnuxswf| xqfrqglwlrqdoo|/ exw frqglwlrqdo xsrq sur�wdelo0

lw| kdv rqo| d zhdn h�hfw1 Wklv hylghqfh lv vxjjhvwlyh ri wkh ylhz wkdw �qdqfldo glvwuhvv
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lv d vwurqjhu suhglfwru ri edqnuxswf| wkdq hfrqrplf glvwuhvv1 Wklug/ wkh suredelolw| ri

wdnhryhu lv lqfuhdvlqj lq wkh lqflghqfh ri wdnhryhu uxprxuv dqg ohyhudjh1 Wkh suredelo0

lw| ri wdnhryhu lv ghfuhdvlqj lq suh0elg shuirupdqfh +zkhwkhu phdvxuhg e| Wrelq*v T

ru sur�wdelolw|,/ lq djh vlqfh olvwlqj dqg lq frpsdq| vl}h1 Irxuwk/ wkhuh lv qr hylghqfh

ri shuirupdqfh gl�huhqfhv ehwzhhq krvwloh dqg iulhqgo| wdujhwv/ wkrxjk wkh djh/ vl}h/

ohyhudjh dqg uxprxu h�hfwv duh pxfk pruh surqrxqfhg iru iulhqgo| dftxluhgv wkdq

iru krvwloh dftxluhgv1 Iliwk/ zlwk uhjdug wr wkh glvwlqfwlrq ehwzhhq vxffhvvixo yhuvxv

idlohg wdnhryhu/ vxffhvvixo wdujhwv duh |rxqjhu/ vpdoohu dqg shuirup zruvh wkdq idlohg

wdujhwv1 Ilqdoo|/ wdnhryhu vshfxodwlrq lq wkh �qdqfldo suhvv surylghv xvhixo lqirupdwlrq

ryhu dqg deryh frpsdq| dffrxqwv uhjduglqj frusrudwh frqwuro hyhqwv1 Lq sduwlfxodu/ zh

�qg wkdw wkh suredelolw| ri wdnhryhu lv vwurqjo| lqfuhdvlqj lq wkh lqflghqfh ri wdnhryhu

vshfxodwlrq +hvshfldoo| wdujhwv ri iulhqgo| dqg vxffhvvixo elgv,/ dqg wklv lv sduwlfxoduo|

wkh fdvh iru vpdoohu �upv1 Wkh suredelolw| ri edqnuxswf| lv dovr lqfuhdvlqj lq wdnhryhu

vshfxodwlrq1

Wkh lpsolfdwlrqv ri rxu uhvxowv iru wkhrulhv ri wdnhryhu duh glvfxvvhg dw juhdwhu

ohqjwk ehorz1 Lq eulhi/ krzhyhu/ iru iulhqgo| wdnhryhuv/ wkh hylghqfh lv frqvlvwhqw zlwk

wkuhh prwlyhv= �qdqfldo glvwuhvv +wdnhryhu dv d ohvv frvwo| phdqv ri uhdoorfdwlqj frqwuro

ryhu dvvhwv wkdq edqnuxswf|,> �qdqfldo v|qhujlhv +wdnhryhu dv d phdqv ri uhgxflqj wkh

lpsdfw ri �qdqflqj frqvwudlqwv,> dqg lqlwldo sxeolf r�hulqjv dv d phdqv wkurxjk zklfk

rzqhuv dfklhyh pruh idyrxudeoh whupv iru wkh vdoh ri wkhlu frpsdqlhv +]lqjdohv/ 4<<8,1

Iru krvwloh wdnhryhuv wkh �qglqjv duh frqvlvwhqw zlwk d glvflsolqdu| prwlyh/ wkrxjk wklv

prwlyh zrxog eh pruh vwurqjo| vxssruwhg li krvwloh wdujhwv h{shulhqfhg srruhu suh0

elg shuirupdqfh wkdq iulhqgo| wdujhwv1 Rxu �qglqjv rq krvwloh dqg iulhqgo| wdnhryhuv

vkrxog eh wuhdwhg zlwk vrph fdxwlrq/ ehfdxvh ri wkh srvvlelolw| wkdw rxu vfkhph iru

fodvvli|lqj krvwloh2iulhqgo| elgv lv lpshuihfw1 Ilqdoo|/ wkhuh lv zhdn hylghqfh iru wkh ylhz

wkdw �qdqfldo suhvvxuh dqg krvwloh wdnhryhu dfw dv vxevwlwxwh phfkdqlvpv ri frusrudwh

frqwuro1

Wkh uhpdlqghu ri wkh sdshu lv vwuxfwxuhg dv iroorzv1 Vhfwlrq 5 rxwolqhv wkh h{lvwlqj

olwhudwxuh rq wdnhryhu olnholkrrg prghov1 Vhfwlrq 6 gudzv rxw wkh hpslulfdo suhglfwlrqv
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ri h{lvwlqj wkhrulhv ri wdnhryhu1 Wkh gdwd duh ghvfulehg lq Vhfwlrq 7/ dqg Vhfwlrq 8

suhvhqwv xqlyduldwh ghvfulswlyh vwdwlvwlfv1 Vhfwlrq 9 suhvhqwv wkh pxowlyduldwh dqdo|vlv/

dqg Vhfwlrq : frqfoxghv1

5 H{lvwlqj Olwhudwxuh

Wkhuh douhdg| h{lvwv dq h{whqvlyh olwhudwxuh rq wdnhryhu olnholkrrg prghov xvlqj XV

gdwd/4 vr zh irfxv dwwhqwlrq khuh rq wkh XN vwxglhv/ qdpho| Srzhoo +4<<:, dqg Glfnhuvrq0

Jlevrq0Wvdndorwrv +4<<;,1

Srzhoo +4<<:, xvhv d fkrlfh0edvhg vdpsoh ri <76 frpsdqlhv/ ri zklfk 744 duh df0

txluhg +<: krvwloh dqg 647 iulhqgo|, gxulqj wkh vdpsoh shulrg ri 4<;704<<415 Lq d elqdu|

orjlw prgho kh �qgv wkdw olnholkrrg ri ehlqj d +iulhqgo| ru krvwloh, wdujhw lv ghfuhdvlqj

lq vl}h +wkh orjdulwkp ri wrwdo dvvhwv,/ ghfuhdvlqj lq oltxlglw| +fdvk dqg pdunhwdeoh

vhfxulwlhv2wrwdo dvvhwv,/ lqfuhdvlqj lq fdvk  rz +Rshudwlqj fdvk  rz2wrwdo dvvhwv,/ lq0

fuhdvlqj lq wkh vkduh ri �{hg dvvhwv lq wrwdo dvvhwv uhodwlyh wr dq lqgxvwu| dyhudjh/ dqg

ghfuhdvlqj lq lqgxvwu| vdohv jurzwk uhodwlyh wr dyhudjh jurzwk1

Xvlqj d pxowlqrpldo orjlw prgho/ Srzhoo +4<<:, �qgv wkdw wkh olnholkrrg ri ehlqj

d krvwloh wdujhw lv lqfuhdvlqj lq vl}h/ ghfuhdvlqj lq oltxlglw|/ lqfuhdvlqj lq wkh udwlr

ri wkh pdunhw ydoxdwlrq wr wkh errn ydoxh ri dvvhwv6 dqg ghfuhdvlqj lq wkh 60|hdu

dyhudjh suh0elg udwlr ri rshudwlqj sur�w wr fdslwdo hpsor|hg1 Wkh olnholkrrg ri ehlqj

d iulhqgo| wdujhw lv ghfuhdvlqj lq vl}h dqg lqfuhdvlqj lq ohyhudjh +phdvxuhg dv ghew dv

d vkduh ri wrwdo vkduh fdslwdo dqg uhvhuyhv,1 Kh dovr �qgv wkdw lqgxvwu| yduldeohv duh

lpsruwdqw lq pdq| fdvhv1 Kh �qgv wkdw wkh olnholkrrg0udwlr lqgh{ lv kljkhu iru wkh
4Wkh vwdqgdug orjlw wdnhryhu olnholkrrg prgho zdv lqwurgxfhg e| Sdohsx +4<;9,1 Prufn/ Vkohlihu

dqg Ylvkq| +4<;;, udq vhsdudwh surelw prghov iru djuhhg dqg krvwloh wdnhryhuv1 Prufn/ Vkohlihu dqg
Ylvkq| +4<;<, xvhg d pxowlqrpldo orjlw prgho wr h{dplqh shuirupdqfh dqg pdqdjhphqw fkdudfwhu0
lvwlfv ri �upv h{shulhqflqj rqh ri wkuhh w|shv ri frqwuro fkdqjh= lqwhuqdoo| suhflslwdwhg pdqdjhphqw
wxuqryhu/ krvwloh wdnhryhu/ dqg iulhqgo| wdnhryhu1 Frpphqw dqg Vfkzhuw +4<<:, dvvhvv zkhwkhu krv0
wloh wdujhwv fdq eh glvwlqjxlvkhg iurp iulhqgo| wdujhwv lq whupv ri suh0elg fkdudfwhulvwlfv1 Frpphqw
dqg Vfkzhuw +4<<8, dgg wr d wdnhryhu olnholkrrg prgho phdvxuhv ri wdnhryhu ghihqfh phfkdqlvpv/
vxfk dv srlvrq sloov1 Vklygdvdql +4<<6, h{dplqhv wkh lpsdfw ri pdqdjhuldo dqg rxwvlgh rzqhuvkls rq
wkh suredelolw| ri krvwloh dqg djuhhg wdnhryhu1 Dpeurvh dqg Phjjlqvrq +4<<5, dvvhvv wkh h�hfw ri
lqvwlwxwlrqdo vkduhkroglqjv rq wdnhryhu olnholkrrg1 Plnnhovrq dqg Sduwfk +4<;<, dgg lq phdvxuhv ri
d!oldwh0�up furvv0kroglqjv dqg wdujhw pdqdjhuv* kroglqjv1 Vhh Qxwwdoo +4<<<e, iru d ghwdlohg vxuyh|
ri wklv hylghqfh1

5Iurp uhdglqj Srzhoo +4<<:, lw lv qrw fohdu zkhwkhu ru qrw klv vdpsoh lqfoxghv dq| edqnuxswflhv1
6Srzhoo grhv qrw dwwhpsw wr h{sodlq wklv srvlwlyh pdunhw0wr0errn h�hfw1
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pxowlqrpldo prgho wkdq iru wkh elqdu| prgho/ dqg wkxv frqfoxghv wkdw lw lv lpsruwdqw

wr glvwlqjxlvk ehwzhhq krvwloh dqg djuhhg wdnhryhuv1 Krzhyhu/ kh grhv qrw whvw zklfk ri

wkh frh!flhqwv duh vljql�fdqwo| gl�huhqw dfurvv wkh wzr nlqgv ri wdujhw/ vr lw lv xqfohdu

zkdw klv uhvxowv uhdoo| whoo xv derxw wkh gl�huhqfhv ehwzhhq wkh wzr nlqgv ri wdnhryhu1

Ixuwkhu gl�huhqfhv ehwzhhq wkh suhvhqw vwxg| dqg Srzhoo +4<<:, duh= wkh xvh lq wklv

vwxg| ri fxuuhqw uhsodfhphqw frvw hvwlpdwhv ri wkh fdslwdo vwrfn udwkhu wkdq errn ydoxhv

dw klvwrulf frvw>7 wkh irfxv rq uhwxuq0rq0vdohv/ glylghqgv dqg Wrelq*v T dv phdvxuhv ri

shuirupdqfh/ udwkhu wkdq uhwxuq0rq0fdslwdo/ zklfk lv xquholdeoh jlyhq plvphdvxuhphqw

ri wkh fdslwdo vwrfn> wkh rplvvlrq lq Srzhoo +4<<:, ri pdfur yduldeohv/ frpsdq| djh/ dqg

wdnhryhu vshfxodwlrq/ zklfk duh doo kljko| vljql�fdqw lq wkh fxuuhqw vwxg| dqg zklfk

grplqdwh fdvk  rz/ oltxlglw| dqg qhw �{hg dvvhwv +zklfk duh nh| yduldeohv lq Srzhoo*v

vwxg|,> wkh xvh ri erwk vwrfn dqg  rz phdvxuhv ri �qdqfldo suhvvxuh> wkh uhsruwlqj

ehorz ri pdujlqdo h�hfwv udwkhu wkdq wkh xqdgmxvwhg frh!flhqwv>8 wkh odwhu vdpsoh

shulrg khuh +4<;<0<9,1

Glfnhuvrq0Jlevrq0Wvdndorwrv 4<<; +khqfhiruwk cGJW*, xvh d vdpsoh ri ;<5 txrwhg

pdqxidfwxulqj frpsdqlhv ryhu wkh shulrg 4<:304<<41 Wkh sursruwlrq ri frpsdqlhv

dftxluhg lq wkhlu vdpsoh lv 69(> qr glvwlqfwlrq lv pdgh ehwzhhq krvwloh dqg iulhqgo|

wdnhryhuv19 GJW hvwlpdwh wdnhryhu kd}dug ixqfwlrqv/ zklfk phdvxuh wkh h�hfw ri suh0

elg fkdudfwhulvwlfv rq wkh frqglwlrqdo suredelolw| ri ehlqj dftxluhg dw wlph |/ frqglwlrqdo

xsrq vxuylydo xqwlo wlph |1 GJW dujxh wkdw wkhlu phwkrgrorj| lv vxshulru wr wkh orjlw

dssurdfk vlqfh kd}dug ixqfwlrqv fdq dffrxqw iru wlph0ydu|lqj h�hfwv1 Wklv fulwlflvp

lv ydolg iru furvv0vhfwlrq orjlw prghov/ exw qrw iru sdqho gdwd orjlw prghov/ zkhuh zh

fdq doorz iru gxudwlrq h�hfwv lq d  h{leoh pdqqhu erwk dw wkh djjuhjdwh ohyho dqg dw

wkh frpsdq|0vshfl�f ohyho +dv iru h{dpsoh zkhq zh xvh frpsdq| djh gxpplhv dv d

uhjuhvvru,1:

7Wkh errn ydoxh ri fdslwdo dw klvwrulf frvw pd| eh vxevwdqwldoo| ehorz wkh +pruh hfrqrplfdoo|
uhohydqw, fxuuhqw uhsodfhphqw frvw iru dvvhwv zlwk orqj olihwlphv/ hyhq dw prghudwh udwhv ri lq dwlrq
+iru d glvfxvvlrq vhh Eoxqghoo0Erqg0Phjklu/ 4<<5/ Vhfwlrq 4:15,1

8Dv qrwhg lq Vhfwlrq 9 ehorz/ wkh pdujlqdo h�hfwv dqg wkh frh!flhqwv iru pxowlqrpldo orjlw prghov
zloo jhqhudoo| gl�hu/ dqg pd| qrw hyhq kdyh wkh vdph vljq1

9Iurp uhdglqj GJW/ lw lv qrw fohdu zkhwkhu ru qrw wkhlu vdpsoh lqfoxghv dq| edqnuxswflhv1
:Lqghhg wkh fxuuhqw vwxg| dujxdeo| xvhv pruh gxudwlrq lqirupdwlrq wkdq GJW1 GJW*v kd}dug

dssurdfk frqglwlrqv rq wkh wlph dolyh lq wkh gdwdvhw/ exw zlwkrxw frqglwlrqlqj rq frpsdq| djh1 Wkh
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GJW uhvwulfw wkhlu vdpsoh wr frpsdqlhv zlwk d plqlpxp ri �yh |hduv ri dydlodeoh

gdwd1 Lq wkh fxuuhqw sdshu zh gr qrw lpsrvh wklv uhvwulfwlrq/ dqg zh �qg wkdw wkh

lqflghqfh ri wdnhryhu lv hvshfldoo| kljk lq wkh hduo| |hduv +iru h{dpsoh/ xs wr �yh |hduv

vlqfh olvwlqj,/ dqg pruhryhu wkdw wkhvh wdnhryhuv dsshdu wr rffxu iru glvwlqfw prwlyhv/

qdpho| �qdqfldo v|qhujlhv dqg LSR0wr0vhoo0rxw1 GJW*v vdpsolqj uhvwulfwlrq wkhuhiruh

ulvnv plvvlqj wkhvh h�hfwv1

GJW �qg wkdw wkh frqglwlrqdo suredelolw| ri wdnhryhu lv lqfuhdvlqj lq frpsdq| vl}h

+phdvxuhg e| orj uhdo qhw dvvhwv,/ dqg lv ghfuhdvlqj lq wkh vtxduh ri vl}h/ wkh sursruwlrq

ri wdqjleoh dvvhwv lq wrwdo dvvhwv/ sur�wdelolw| +wkh srvw0wd{ udwh ri uhwxuq rq qhw dvvhwv,

dqg jurvv lqyhvwphqw lq wdqjleohv +vfdohg e| qhw dvvhwv,1 Ohyhudjh dqg jurvv suh0wd{

glylghqg |lhogv kdyh qhjdwlyh exw lqvljql�fdqw h�hfwv rq wkh suredelolw| ri wdnhryhu1

Wkh| �qg hylghqfh ri qhjdwlyh gxudwlrq ghshqghqfh> wkdw lv/ d frpsdq| lv pruh olnho|

wr eh dftxluhg wkh roghu lw ehfrphv1 Lqgxvwu| gxpplhv duh mrlqwo| lqvljql�fdqw/ zkhwkhu

phdvxuhg dw wkh 50gljlw VLF ohyho ru xvlqj d �qhu fodvvl�fdwlrq ri 6; lqgxvwuldo jurxsv

edvhg rq Vwrfn H{fkdqjh gdwd1 Dowkrxjk GJW frqvwuxfw phdvxuhv ri Wrelq*v T/ wkh|

gr qrw lqfoxgh wkhp dv d uhjuhvvru1

GJW dqg wkh fxuuhqw sdshu erwk �qg wkdw wkh suredelolw| ri wdnhryhu lv ghfuhdvlqj

lq phdvxuhv ri frpsdq| shuirupdqfh/ dqg lv qrw d�hfwhg e| glylghqgv ru lqgxvwu|

idfwruv1 Krzhyhu/ wklv sdshu grhv qrw �qg d vljql�fdqw uroh iru lqyhvwphqw ru wkh

sursruwlrq ri wdqjleoh dvvhwv lq wrwdo dvvhwv lq wkh ghwhuplqdwlrq ri wdnhryhu olnholkrrg>

wklv pljkw eh h{sodlqhg e| rxu lqfoxvlrq ri Wrelq*v T dv d uhjuhvvru/ zklfk wxuqv rxw wr

eh dq lpsruwdqw yduldeoh +pruh lpsruwdqw dovr wkdq sur�wdelolw|,1 Lq dgglwlrq/ xqolnh

GJW zh �qg wkdw wkh suredelolw| ri wdnhryhu lv vwurqjo| ghfuhdvlqj lq djh> GJW*v

uhvxow lv suredeo| gulyhq e| wkhlu rplvvlrq ri |rxqj frpsdqlhv iurp wkhlu vdpsoh1

fxuuhqw vwxg| frqglwlrqv rq frpsdq| djh1 Frqvlghu iru h{dpsoh d frpsdq| wkdw kdv ehhq suhvhqw lq
wkh gdwdvhw iru rqh |hdu exw wkdw lv wzhqw| |hduv rog1 GJW frqglwlrq rq wkh rqh |hdu lq wkh gdwdvhw/
zkhuhdv wkh fxuuhqw vwxg| frqglwlrqv rq wkh wzhqw| |hduv1
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6 Wkhrulhv ri Wdnhryhu= Hpslulfdo suhglfwlrqv

614 Prwlyhv iru wdnhryhu

Iru vxuyh|v ri wkh srvvleoh prwlyhv iru wdnhryhu/ vhh Plojurp0Urehuwv +4<<5,/ Qlfnhoo

+4<<8, dqg Vkohlihu0Ylvkq| +4<<:,1 Wkhvh vxuyh|v lghqwli| wkuhh glvwlqfw prwlyhv= pdq0

djhuldo glvflsolqh/ hpsluh0exloglqj dqg v|qhuj|1 Zh gr qrw kdyh vsdfh khuh wr glvfxvv

wkhvh prwlyhv lq ghwdlo> lqvwhdg zh irfxv rq gudzlqj rxw wkh hpslulfdo suhglfwlrqv1

Wkh pdqdjhuldo glvflsolqh prwlyh vwduwv iurp revhuydwlrq wkdw h{hfxwlyhv ri odujh

zlgho|0khog frusrudwlrqv pd| idfh rqo| olplwhg prqlwrulqj iurp vkduhkroghuv/ ghewkrog0

huv dqg surgxfw pdunhwv/ dqg khqfh pd| hqmr| frqvlghudeoh uhqwv iurp wkh glvfuhwlrqdu|

doorfdwlrq ri h�ruw1 Wkhuh pd| wkhq eh dq lqfhqwlyh iru d krvwloh udlghu wr whqghu dq ri0

ihu gluhfwo| wr wkh vkduhkroghuv/ wr uhsodfh wkh lqfxpehqw pdqdjhphqw/ dqg wr h{wudfw

wkh ydoxh jdlqv iurp uxqqlqj wkh frpsdq| pruh h!flhqwo| +Jurvvpdq0Kduw/ 4<;3,1

Wkh pdlq hpslulfdo suhglfwlrq ri wkh glvflsolqdu| prwlyh iru wdnhryhu lv wkdw wkh wdujhw

xqghushuirupv sulru wr wkh elg1 Lq dgglwlrq/ krzhyhu/ zh zrxog h{shfw wkh glvflsolqdu|

prwlyh wr eh vwurqjhu zkhq rwkhu frqwuro phfkdqlvpv�surgxfw0pdunhw frpshwlwlrq
+Vfkplgw 4<<:,/ �qdqfldo suhvvxuh +]zlheho 4<<9,/ gluhfw prqlwrulqj e| odujh vkduh0

kroghuv +Vkohlihu dqg Ylvkq| 4<;9, dqg wkh pdunhw iru qrq0frqwuroolqj vkduh vwdnhv

+]zlheho/ 4<<8,�duh ohvv h�hfwlyh1
Rqh irup lq zklfk d pdqdjhu fdq hqmr| klv uhqwv iurp lqfxpehqf| lv lq wkh dftxl0

vlwlrq ri dqrwkhu frpsdq|= wklv lv wkh hpsluh0exloglqj prwlyh +Vkohlihu0Ylvkq| 4<;;,1

Wkhuh duh qr fohdu hpslulfdo lpsolfdwlrqv iru suh0elg wdujhw shuirupdqfh1 Hpsluh0

exloglqj pdqdjhuv pd| wdujhw srruo|0shuiruplqj ru vwurqjo|0shuiruplqj frpsdqlhv/

ghshqglqj rq wkhlu suhihuhqfh iru d sduwlfxodu vhfwru ru surgxfw olqh1 Lw lv srvvleoh/ exw

qrw fhuwdlq/ wkdw wkh wdujhw zloo eh lq dq xquhodwhg vhfwru1 Hpsluh0exloglqj dftxlvlwlrqv

duh prvw olnho| wr rffxu zkhq wkh pdqdjhu kdv dw klv glvsrvdo d odujh dprxqw ri iuhh

fdvk  rz1 Wklv lq wxuq zloo eh wkh fdvh zkhq rwkhu phfkdqlvpv iru glvflsolqh duh zhdn

+vr wkdw iru h{dpsoh rzqhuvkls lv glvshuvhg dqg surgxfw0pdunhw frpshwlwlrq lv zhdn,

dqg zkhq wkh dftxluhu lv shuiruplqj zhoo�hlwkhu wkurxjk vnlooixo pdqdjhphqw ru eh0

fdxvh ri rwkhu idfwruv/ vxfk dv d pdfurhfrqrplf errp1 Wkh srvw0elg lpsolfdwlrqv iru
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shuirupdqfh duh fohdu= hpsluh0exloglqj wdnhryhuv uhgxfh ydoxh uhodwlyh wr rwkhu dfwlrqv/

vxfk dv uhwxuqlqj iuhh fdvk  rz wr vkduhkroghuv1

V|qhujlhv h{lvw zkhq wkh ydoxh ri wzr dvvhwv lv juhdwhu zkhq wkh dvvhwv duh xvhg lq

frpelqdwlrq wkdq vhsdudwho|1 V|qhujlhv frxog frph derxw wkurxjk xvlqj wzr lghqwlfdo

dvvhwv wrjhwkhu +iru h{dpsoh/ pdunhw srzhu ru hfrqrplhv ri vfdoh,/ ru wzr gl�huhqw dvvhwv

+hfrqrplhv ri vfrsh,1 Lq d zruog ri frpsohwh frqwudfwv wkhuh lv qr qhhg iru lqwhjudwlrq

lq rughu wr ehqh�w iurp v|qhujlhv/ vlqfh dq| vxfk hfrqrplhv fdq eh uhdolvhg e| zulwlqj

d vx!flhqwo| ghwdlohg frqwudfw1 Krzhyhu/ zkhq frqwudfwv duh lqfrpsohwh/ lqwhjudwlrq

pd| eh rswlpdo ehwzhhq wzr �upv srvvhvvlqj frpsohphqwdu| dvvhwv +Jurvvpdq0Kduw

4<;9> Kduw0Prruh/ 4<<3> Kduw 4<<8,1

Lw lv gl!fxow wr uhodwh wkh v|qhuj| prwlyh wr revhuydeohv/ vlqfh wkh frpsohphq0

wdulw| ru rwkhuzlvh ri dvvhwv lv kdug wr phdvxuh remhfwlyho|1 Krzhyhu/ zh pljkw kdyh

vrph h{shfwdwlrq wkdw frpsdqlhv wkdw duh gulyhq wr phujh e| v|qhuj| frqfhuqv duh

xqghushuiruplqj ehiruh wdnhryhu/ vlqfh wkh prwlydwlrq iru wkh v|qhuj| lv wr lqfuhdvh

surgxfwlylw|1 Lq dw ohdvw rqh h{wuhph fdvh wkhuh pd| eh hpslulfdo lpsolfdwlrqv/ qdpho|

wkh fdvh ri �qdqfldo glvwuhvv1 W|slfdoo| wklv rffxuv zkhq rqh �up lv forvh wr lqvroyhqf|/

dqg dwwhpswv wr vrolflw d elg iurp d uhvfxh frpsdq|1 Wkh uhvfxh frpsdq| zloo ex|

wkh idlolqj �up rqo| li wkh sulfh ri wkh dvvhwv lv orz uhodwlyh wr wkh srwhqwldo v|qhujlhv1

Lq wklv fdvh zh zrxog h{shfw wkh wdujhw wr kdyh srru shuirupdqfh/ dqg wr eh xqghu

�qdqfldo suhvvxuh1 Shuirupdqfh vkrxog eh uh hfwhg lq sur�wdelolw| dqg T phdvxuhv/

zkloh �qdqfldo suhvvxuh pljkw eh phdvxudeoh wkurxjk  rz lqwhuhvw sd|phqwv uhodwlyh

wr hduqlqjv/ ru vlpso| ohyhudjh1 Wklv kdv wkh rssrvlwh hpslulfdo suhglfwlrq wr ]zlheho

+4<<9,= uhvfxh wdujhwv zrxog eh h{shfwhg wr kdyh kljk lqglfdwruv ri �qdqfldo suhvvxuh/

zkloh lq ]zlheho +4<<9, vwurqj �qdqfldo suhvvxuh dfwv dv d vxevwlwxwh iru wkh wdnhryhu

wkuhdw/ vr +krvwloh, wdujhwv vkrxog kdyh zhdn lqglfdwruv ri �qdqfldo suhvvxuh1

Dq lpsruwdqw h{dpsoh ri d nlqg ri v|qhuj| wkdw pd| gulyh phujhu lv fdxvhg e| �qdq0

fldo frqvwudlqwv1 Ilqdqfldo frqvwudlqwv h{lvw zkhq wkh frvw ri h{whuqdo vrxufhv ri �qdqfh

h{fhhgv wkh frvw ri lqwhuqdo vrxufhv/ dqg wkh| duh hvvhqwldoo| fdxvhg e| frqwudfwlqj lp0

shuihfwlrqv gxh wr dv|pphwulf lqirupdwlrq +Vwljolw}0Zhlvv 4<;4, ru wkh lqdolhqdelolw|
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ri kxpdq fdslwdo +Kduw0Prruh 4<<7,1 Ilqdqfldo frqvwudlqwv elqg/ wkhuhiruh/ zkhq qrw

doo srvlwlyh QSY surmhfwv fdq eh �qdqfhg lqwhuqdoo|1 Lq wkhvh flufxpvwdqfhv wkhuh lv

d �qdqfldo0v|qhuj| lqfhqwlyh iru d �up wkdw kdv srvlwlyh iuhh fdvk  rz wr phujh zlwk

d �up zklfk idfhv elqglqj �qdqfldo frqvwudlqwv1 Hpslulfdoo| wklv pljkw eh pdqlihvwhg

e| dftxluhuv ehlqj fdvk0ulfk dqg wdujhwv ehlqj vpdoo ru vwurqjo|0shuiruplqj1

Ilqdqfldo frqvwudlqwv vxjjhvw wkdw wdnhryhu wdujhwv duh olnho| wr eh vpdoo/ iru wzr

uhdvrqv1 Iluvw/ li wkh elgghu idfhv �qdqfldo frqvwudlqwv wkhq lw lv pruh gl!fxow wr �qdqfh

d odujh dftxlvlwlrq wkdq d vpdoo rqh1 Vhfrqg/ vpdoohu +dqg |rxqjhu, �upv pd| eh pruh

olnho| wr eh �qdqfldoo| frqvwudlqhg/ dqg wkxv ehfrph elg wdujhwv iru �qdqfldo v|qhuj|

uhdvrqv1

615 Wdnhryhu= Krvwloh ru iulhqgo|B

Wdnhryhu fdq surfhhg zlwk wkh frqvhqw ri wkh lqfxpehqw pdqdjhu +iulhqgo| wdnhryhu,

ru zlwkrxw lw +krvwloh wdnhryhu,1 Lw vhhpv idlu wr dvvxph wkdw krvwloh wdnhryhu zloo eh

pruh frvwo| iru wkh udlghu wkdq djuhhg wdnhryhu1 Pdqdjhuv xqghu wkuhdw ri mre0orvv

zloo uhvlvw wkh wdnhryhu wkurxjk wkh h{huwlrq ri hqwuhqfkphqw h�ruw/ iru h{dpsoh lq wkh

irup ri lqvwlwxwlqj ghihqfh phfkdqlvpv +hj/ srlvrq sloov,/ vrolflwlqj d zklwh nqljkw ru

ghpdqglqj odujh jroghq sdudfkxwhv1

Wkxv zh zrxog h{shfw wkdw iru qrq0glvflsolqdu| prwlyhv wdnhryhu zloo eh iulhqgo|/

zkloh iru glvflsolqdu| prwlyhv lw lv pruh olnho| wr eh krvwloh1 Lq hpslulfdo whupv wklv

phdqv zh vkrxog h{shfw krvwloh wdujhwv wr eh srruo| shuiruplqj uhodwlyh wr iulhqgo| wdu0

jhwv/ zkloh iulhqgo| wdujhwv vkrxog kdyh wkh fkdudfwhulvwlfv h{shfwhg ri v|qhuj| phujhuv1

616 Lpsolfdwlrqv iru vl}h/ djh dqg wdnhryhu vshfxodwlrq

Vkrxog zh h{shfw wdnhryhu wdujhwv wr eh odujh ru vpdoo frpsdqlhvB Rqh uhdvrq vxjjhvwv

odujh dqg wzr vpdoo1 Wr wkh h{whqw wkdw djhqf| sureohpv duh pruh vhyhuh lq odujhu

frpsdqlhv/ zkhuh rzqhuvkls frqwuro lv zhdnhu/ zh pljkw h{shfw odujhu frpsdqlhv wr

xqghushuirup dqg wkxv wr eh pruh suredeoh krvwloh wdnhryhu wdujhwv> ri frxuvh zh

zrxog h{shfw wklv fkdqqho wr zrun wkurxjk xqghushuirupdqfh/ exw wr wkh h{whqw wkdw

dffrxqwlqj gdwd phdvxuh shuirupdqfh rqo| lpshuihfwo|/ wkhuh pd| vwloo eh d uhvlgxdo
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vl}h h�hfw1 Rq wkh rwkhu kdqg/ wdujhwv pd| eh h{shfwhg wr eh vpdoo �uvwo| iru �qdqfldo

v|qhuj| uhdvrqv/ dv rxwolqhg deryh/ dqg vhfrqgo| ehfdxvh/ rq wkh dvvxpswlrq wkdw

wdnhryhu ghihqfh kdv vrph �{hg frvw hohphqw/ vxfk dv d �{hg plqlpxp ihh iru klulqj

lqyhvwphqw edqn dgylfh/ odujh frpsdqlhv zloo eh ehwwhu deoh wr ghihqg wkhpvhoyhv1 Wklv

vhfrqg uhdvrq vxjjhvwv wkdw krvwloh wdujhwv zloo eh vpdoohu wkdq iulhqgo| wdujhwv1

Wkuhh uhdvrqv vxjjhvw wkdw wdujhwv zloo eh |rxqjhu wkdq qrqwdujhwv1 Iluvw/ �0

qdqfldo v|qhujlhv/ dv glvfxvvhg deryh1 Vhfrqg/ vwxglhv ri pdunhw hqwu| kdyh irxqg

wkdw wkhuh lv d yhu| kljk wxuqryhu dprqjvw hqwudqwv +Jhurvnl 4<<8,/ shukdsv ehfdxvh

survshfwlyh hqwudqwv idfh juhdw xqfhuwdlqw| ryhu wkh sur�wdelolw| iurp rshudwlqj lq d

pdunhw�xqfhuwdlqw| wkdw lv uhvroyhg rqo| rqfh wkh| kdyh rshudwhg lq wkh pdunhw iru d

shulrg +Mrydqrylf 4<;5,1 Wkdw lv/ |rxqjhu �upv duh pruh olnho| wr jr edqnuxsw/ ru dw

ohdvw h{shulhqfh �qdqfldo glvwuhvv/ wkdq roghu �upv/ dqg lq frqvhtxhqfh |rxqjhu �upv

duh pruh olnho| wr vrolflw uhvfxh elgghuv1 Khqfh zh h{shfw djuhhg wdujhwv wr eh |rxqj

dqg �qdqfldoo| glvwuhvvhg1

Wkh wklug uhdvrq lv vshfl�f wr djh vlqfh vwrfn pdunhw olvwlqj/ udwkhu wkdq djh vlqfh

uhjlvwudwlrq1 Wklv lv hvshfldoo| ri lqwhuhvw wr xv vlqfh rxu frpsdq| eluwk dqg ghdwk gdwd

uhihu wr eluwk dqg ghdwk rq wkh Orqgrq Vwrfn H{fkdqjh/ qrw rq frpsdq| uhjlvwudwlrqv1

]lqjdohv +4<<8, dujxhv wkdw dq lqlwldo rzqhu zkr zlvkhv wr oltxlgdwh klv zhdowk pd|

kdyh dq lqfhqwlyh wr jr sxeolf lq rughu wr dfklhyh wkh vwuxfwxuh ri rzqhuvkls lq wkh

frpsdq| wkdw zloo pd{lpl}h klv wrwdo surfhhgv iurp lwv hyhqwxdo vdoh1 Wkh lghd lv wkdw

wkh pdunhw iru fdvk  rz uljkwv lv pruh frpshwlwlyh iru d txrwhg frpsdq| wkdq iru d

sulydwh frpsdq|/ dqg wkhuhiruh wkdw jrlqj sxeolf udlvhv wkh sulfh wkdw fdq eh h{shfwhg

iurp wkh vdoh ri wkh frpsdq|1; Iru wkh sxusrvhv ri wkh fxuuhqw vwxg|/ wkh ]lqjdohv

+4<<8, prgho dohuwv xv wr wkh srvvlelolw| wkdw vrph rzqhuv pd| vhhn d olvwlqj suhflvho|

;]lqjdohv +4<<8, dujxhv wkdw wkhuh duh frqglwlrqv xqghu zklfk sulydwh qhjrwldwlrq zlwk d frqwuro
ex|hu fdq |lhog kljkhu h{shfwhg uhyhqxhv wkdq dq dxfwlrq/ lq zklfk fdvh uhpdlqlqj sulydwh lv rswl0
pdo1 Krzhyhu/ wklv dsshduv wr eh lqfrqvlvwhqw zlwk wkh Exorz0Nohpshuhu +4<<9, uhvxowv1 Exorz dqg
Nohpshuhu +4<<9, suryh xqghu txlwh jhqhudo frqglwlrqv wkdw dq dxfwlrq zlwk qr uhvhuyh sulfh lv d pruh
sur�wdeoh phfkdqlvp iru vhoolqj dq remhfw wkdq dq rswlpdoo| vwuxfwxuhg qhjrwldwlrq zlwk rqh ohvv elg0
ghu1 Khqfh dq dxfwlrq ehwzhhq dv ihz dv wzr frqwuro ex|huv udlvhv pruh h{shfwhg uhyhqxh wkdq gluhfw
qhjrwldwlrq zlwk d vlqjoh ex|hu1 Li dq LSR jlyhv wkh vhoohu dffhvv wr dw ohdvw wzr frqwuro ex|huv/ wkhq
wkh LSR pd{lpl}hv uhyhqxh iurp frqwuro ex|huv dv zhoo dv fdvk  rz ex|huv1 Li wkh Exorz0Nohpshuhu
orjlf dssolhv lq wklv frqwh{w/ wkhq wkh ]lqjdohv uhvxowv xqghuhvwlpdwh wkh dgydqwdjhv ri dq LSR lq whupv
ri pd{lpl}lqj wkh uhyhqxh iurp d vhoo0rxw/ xqohvv wkhuh lv rqo| rqh frqwuro ex|hu lq wkh hfrqrp|1
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wr idflolwdwh d vxevhtxhqw wdnhryhu +ru wr pdnh wkh wdnhryhu whupv pruh dwwudfwlyh iru

wkhp,1 Khqfh wkhuh pd| eh d jurxs ri uhfhqwo|0olvwhg �upv wkdw kdyh d kljk suredelolw|

ri ehlqj wdnhq ryhu1 Wkh ]lqjdohv prgho vkrxog eh h{shfwhg wr dsso| pruh wr iulhqgo|

wdujhwv wkdq krvwloh wdujhwv/ vlqfh wkh lqlwldo rzqhu jrhv sxeolf suhflvho| wr vrolflw d

kljk elg iurp dqrwkhu frpsdq|1

Vxssrvh d frpsdq| lv d srwhqwldo wdujhw iru dftxlvlwlrq1 Wkhq zh vkrxog h{shfw

wdnhryhu vshfxodwlrq lq wkh �qdqfldo suhvv frqfhuqlqj wklv frpsdq| wr lqwhqvli|/ iru

wzr uhdvrqv1 Iluvw/ lqirupdwlrq pd| ohdn gluhfwo| iurp wkh srwhqwldo elgghu wr wkh

suhvv1 Vhfrqg/ wkh �qdqfldo suhvv pd| lwvhoi ghwhuplqh wkdw d sduwlfxodu frpsdq|

lv d jrrg fdqglgdwh iru dftxlvlwlrq/ iru h{dpsoh ehfdxvh lw lv srruo| shuiruplqj ru

ehfdxvh lw kdv reylrxv v|qhujlhv zlwk dqrwkhu �up1 Li zh zhuh deoh wr fdswxuh wkh

fkdudfwhulvwlfv ri wdnhryhu wdujhwv shuihfwo| zlwk rwkhu gdwd/ vxfk dv dffrxqwlqj gdwd/

wkhq wdnhryhu vshfxodwlrq zrxog dgg qr lqirupdwlrq dqg wkxv zrxog kdyh d frh!flhqw

lqvljql�fdqwo| gl�huhqw iurp }hur lq d pxowlsoh uhjuhvvlrq zlwk wkh rwkhu yduldeohv dv

wkh uhpdlqlqj uhjuhvvruv1 Krzhyhu/ wr wkh h{whqw wkdw rxu dffrxqwlqj gdwd jlyh xv

lqvx!flhqw lqirupdwlrq wr lghqwli| wdujhwv shuihfwo|/ wkh �qdqfldo suhvv pd| surylgh d

ydoxdeoh dgglwlrqdo lqirupdwlrq vrxufh1

Zh zrxog h{shfw lqirupdwlrq ohdndjhv wr eh ohvv iuhtxhqw lq wkh fdvh ri krvwloh

elgv wkdq iulhqgo| elgv1 D krvwloh elg zloo fhuwdlqo| udlvh wkh wdujhw*v vwrfn sulfh dw

ohdvw iru d shulrg/ vr wkh srwhqwldo elgghu kdv d yhu| vwurqj lqfhqwlyh wr frqfhdo klv

lqwhqwlrqv/ ru hovh wkh dftxlvlwlrq zloo lpphgldwho| ehfrph pxfk pruh h{shqvlyh1 Wklv

lv qrw wkh fdvh iru iulhqgo| ghdov/ zkhuh wkh wdujhw pdqdjhphqw grhv qrw frpshwh zlwk

wkh udlghu ryhu wkh dssursuldwh ydoxh ri wkh frpsdq|1 Khqfh zh zrxog h{shfw wdnhryhu

vshfxodwlrq wr eh pruh frpprq iru iulhqgo| dftxlvlwlrqv wkdq krvwloh rqhv1 Lq dgglwlrq/

wr wkh h{whqw wkdw zh h{shfw vshfxodwlrq uhjduglqj krvwloh dfwlylw| wr eh ohvv uholdeoh

wkdq wkdw uhjduglqj iulhqgo| dfwlylw|/ zh zrxog h{shfw iulhqgo| vshfxodwlrq wr suhglfw

elgv pruh dffxudwho| wkdq lwv krvwloh frxqwhusduw1

Ilqdoo|/ frqvlghu wkh uhodwlrqvkls ehwzhhq �up vl}h dqg wdnhryhu vshfxodwlrq1 Zh

pljkw h{shfw wkdw wkhuh lv d vl}h eldv lq suhvv uhsruwlqj/ lq wkh vhqvh wkdw vshfxodwlrq
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frqfhuqlqj odujh frpsdqlhv lv pruh olnho| wr dsshdu lq wkh �qdqfldo suhvv> lq idfw wkh

xqlyduldwh vwdwlvwlfv ri Vhfwlrq 8 ehdu rxw wklv h{shfwdwlrq1 Wklv kdv wzr lpsolfdwlrqv

iru pxowlyduldwh prghoolqj1 Iluvw/ lw lv lpsruwdqw wr frqwuro iru �up vl}h zkhq h{dplqlqj

wkh h�hfw ri vshfxodwlrq rq wdnhryhu olnholkrrg1 Wr gr wklv/ zh lqfoxgh erwk vl}h dqg

rxu phdvxuh ri uxprxuv dv uhjuhvvruv1 Vhfrqg/ zh vkrxog lqfoxgh dq lqwhudfwlrq whup

wr dvvhvv zkhwkhu wkh h{sodqdwru| srzhu ri uxprxuv lv juhdwhu ru vpdoohu iru odujh �upv1

Khqfh zh lqfoxgh dv d vhsdudwh uhjuhvvru wkh surgxfw ri �up vl}h dqg uxprxu frxqw1

7 Wkh Gdwd

Rxu lqlwldo vdpsoh lv d sdqho ri :9: qrq�qdqfldo frpsdqlhv wkdw zhuh olvwhg rq wkh

Orqgrq Vwrfn H{fkdqjh lq 4<;;1 Wklv uhsuhvhqwv urxjko| d wklug ri wkh htxlwlhv dqg

kdoi ri wkh qrq�qdqfldo frpsdqlhv rq wkh vwrfn pdunhw dw wkh wlph1 Wkh vdpsoh lv

dssur{lpdwho| udqgrp> lq idfw lw fryhuv wkrvh frpsdqlhv zkrvh qdphv vwduw zlwk wkh

ohwwhuv D0O1 Lq dgglwlrq wkh vdpsoh h{foxghv erwk qrqwudglqj +ru vkhoo, frpsdqlhv dqg

odujh xwlolwlhv vxfk dv Eulwlvk Jdv1 Wkh gdwd iru wkh vdpsoh frpsdqlhv zhuh gudzq iurp

wkh iroorzlqj vrxufhv1 +Vhh wkh Gdwd Dsshqgl{ iru pruh ghwdlov1,

Dffrxqwlqj gdwd rq wkh frpsdqlhv ryhu wkh shulrg 4<;404<<9 zhuh wdnhq iurp

Gdwdvwuhdp Lqwhuqdwlrqdo1 Sulfh vhulhv iru rxwsxw e| 50gljlw VLF dqg iru lqyhvwphqw lq

exloglqjv dqg lq sodqw dqg pdfklqhu| zhuh wdnhq iurp wkh R!fh iru Qdwlrqdo Vwdwlv0

wlfv +RQV,1 Pdfurhfrqrplf yduldeohv vxfk dv xqhpsor|phqw dqg JGS zhuh wdnhq iurp

wkh RHFG Vwdwlvwlfdo Frpshqglxp1 Hdfk ri wkh vdpsoh frpsdqlhv zdv doorfdwhg wr d

50gljlw VLF lqgxvwu|1

Edvlf dftxlvlwlrq lqirupdwlrq zdv wdnhq iurp wkh 4<<: Orqgrq Vkduh Sulfh Gdwdedvh1

Lqirupdwlrq froohfwhg lqfoxghg wkh lghqwlw| ri �upv wkdw zhuh dftxluhg/ gdwhv ri dftxl0

vlwlrq dqg frpsdq| eluwk gdwhv1 Krzhyhu/ iru wdnhryhuv wkh OVSG ghdwk gdwh uhihuv

wr wkh olvwlqj fdqfhoodwlrq/ zklfk riwhq rffxuv vhyhudo prqwkv diwhu wkh dfwxdo elg lv

dffhswhg e| wkh wdujhw vkduhkroghuv1 Khqfh iru hdfk wdnhryhu h{lw zh fkhfnhg wkh Il0

qdqfldo Wlphv iru wkh fruuhfw gdwh ri elg dffhswdqfh/ dqg xvhg wklv gdwh dv wkh ghdwk

gdwh1
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Ilqhu lqirupdwlrq rq dftxlvlwlrqv zdv froohfwhg iurp wkh Ilqdqfldo Wlphv FG0URP

iru 4<;;0<81 Lq sduwlfxodu/ lqirupdwlrq rq wdnhryhu vshfxodwlrq fdph iurp wklv vrxufh1

Iru hdfk frpsdq| lq wkh vdpsoh d vhdufk zdv shuiruphg iru wkh nh|zrugv cvshfxodwlrq*/

cuxprxuv* ru celg wdon*/ dqg zdv furvv0uhihuhqfhg zlwk ydulrxv phujhu nh|zrugv vxfk dv

cwdnhryhu*/ celg* dqg cdftxlvlwlrq*1 Hdfk klw uhvxowlqj iurp wklv vhdufk zdv uhdg/ dqg d

xqlw revhuydwlrq uhfrughg iru hdfk duwlfoh lq zklfk d frpsdq| zdv wrxwhg dv d srwhqwldo

wdnhryhu wdujhw1 Iru wkh sxusrvh ri vwdwlvwlfdo dqdo|vlv/ wkhvh gdwh0vshfl�f revhuydwlrqv

zhuh djjuhjdwhg lqwr d |hduo| frxqw iru hdfk frpsdq|1

Wkh Ilqdqfldo Wlphv zdv dovr xvhg wr glvwlqjxlvk ehwzhhq krvwloh dqg iulhqgo|

wdujhwv1 Iroorzlqj Prufn0Vkohlihu0Ylvkq| +4<;;,/ zh fodvvli| d krvwloh elg dv rqh zkhuh

wkh lqlwldo uhdfwlrq e| wkh wdujhw pdqdjhphqw zdv wr uhvlvw wkh wdnhryhu/ hyhq li odwhu

uhylvhg whupv duh dffhswhg e| wkh pdqdjhphqw1< Wkh wzr prvw lpsruwdqw lqglfdwlrqv ri

d krvwloh wdnhryhu lq wkh Ilqdqfldo Wlphv zhuh wdnhq wr eh wkh lqfxpehqw pdqdjhphqw

dgylvlqj vkduhkroghuv wr uhmhfw wkh lqlwldo r�hu/ ru wkh lqfxpehqw pdqdjhphqw vhdufklqj

iru d zklwh nqljkw1

D srvvleoh plvfodvvl�fdwlrq sureohp khuh lv wkdw d wdujhw pdqdjhphqw pd|�dfwlqj
ixoo| lq wkh lqwhuhvwv ri wkhlu vkduhkroghuv�uhvlvw wkh lqlwldo elg lq dq dwwhpsw wr h{wudfw
d kljkhu sulfh iurp wkh h{lvwlqj udlghu ru wr lqlwldwh dq lqirupdo dxfwlrq surfhvv iru wkh

wdujhw lqyroylqj rwkhu srwhqwldo elgghuv +Gh dqg Nqh}/ 4<<6,143 Lq wklv fdvh zh zrxog

revhuyh dq lqlwldo elg ehlqj uhmhfwhg exw d uhylvhg elg ehlqj dffhswhg/ hyhq wkrxjk wkh

elg lv qrw krvwloh1 Wr jdlq dgglwlrqdo lqirupdwlrq zh wkhuhiruh uhdg wkh duwlfohv lq wkh

Ilqdqfldo Wlphv wkdw ghvfulehg wkh surjuhvv ri rxu vdpsoh elgv144 Iru hdfk elg zklfk

<Zkhuh wkh whupv ri wkh vdph elg zhuh uhylvhg ryhu wlph/ zh fodvvl�hg wklv dv d vlqjoh elg/ gdwhg
e| wkh lqlwldo elg1 Li wkh vdph frpsdq| zdv wkh vxemhfw ri pruh wkdq rqh glvwlqfw elg ryhu lwv olihwlph/
hdfk elg lv wuhdwhg dv vhsdudwh1

43Dw d wkhruhwlfdo ohyho wkh gl�huhqfh ehwzhhq d krvwloh dqg iulhqgo| elg lv wkdw lq wkh fdvh ri d krvwloh
elg wkh lqfxpehqw pdqdjhphqw h{shfwv wkdw wdnhryhu zloo ohdg wr uhqw0orvv/ srvvleo| yld mre0orvv1 Lw lv
suhflvho| wklv wkuhdw ri mre0orvv wkdw glvflsolqhv wkh pdqdjhuv wr zrun kdughu lq prghov vxfk dv Vfkplgw
+4<<:,1 Krzhyhu/ lw lv qrw qhfhvvdulo| wkh fdvh wkdw mre0orvv uhvxowv lq d uhgxfwlrq ri txdvl0uhqwv1 Li
wkh pdqdjhu kdv hqjdjhg lq hqwuhqfkphqw h�ruw wkdw jxdudqwhhv d odujh jroghq sdudfkxwh/ ru li wkh
pdqdjhu fdq qhjrwldwh d shuihfwo| frpshqvdwlqj vxp zlwk wkh udlghu/ wkhq wkh pdqdjhu vx�huv qr orvv
ri uhqwv1 Wkh qrwlrq ri d krvwloh wdnhryhu frqqrwhv uhqw orvv/ dqg wkxv lpsolflwo| dvvxphv hlwkhu d olplw
rq hqwuhqfkphqw dfwlylwlhv ru rq frpshqvdwlrq e| wkh udlghu1 Lq wkh devhqfh ri wkhvh dvvxpswlrqv/ zh
orvh wkh glvflsolqdu| uroh ri wdnhryhu ulvn= doo wdnhryhuv duh iulhqgo|1

44Qxwwdoo +4<<<e, frqwdlqv d Wdeoh surylglqj eulhi h{fhuswv iurp wkh Ilqdqfldo Wlphv iru hdfk ri
wkh vdpsoh elgv1
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zh fodvvl�hg dv krvwloh/ wkhuh zhuh doprvw dozd|v dw ohdvw �yh duwlfohv lq wkh Ilqdqfldo

Wlphv gxulqj wkh uxq0xs wr wkh elg dqg gxulqj wkh elg edwwoh lwvhoi1 Lq pdq| fdvhv wkh

udlghu h{suhvvhg krvwloh lqwhqw/ lq zklfk wkh fodvvl�fdwlrq ri wkh elg dv krvwloh vhhphg

prvw frpshoolqj1 Lq prvw ri wkh uhpdlqlqj elgv fodvvl�hg dv krvwloh wkhuh zdv hylghqfh

ri uhvlvwdqfh rq wkh sduw ri wkh wdujhw pdqdjhphqw wkdw odvwhg eh|rqg wkh lqlwldo elg1

Wklv frxog ri frxuvh eh h{sodlqhg e| wkh qhjrwldwlrq prwlyh/ vr wkhuh lv d ulvn wkdw

vrph ri rxu ckrvwloh* elgv zhuh lq idfw iulhqgo|1

Elgv wkdw glg qrw phhw wkh krvwloh0elg fulwhuld zhuh fodvvl�hg dv ehlqj iulhqgo|1 Wkhuh

lv d gdqjhu khuh wkdw krvwloh elgv pd| eh fodvvl�hg dv iulhqgo|/ vlqfh wkh elgghu pd| qh0

jrwldwh wkh ghsduwxuh ri wkh lqfxpehqw pdqdjhu lq uhwxuq iru d sduwldoo|0frpshqvdwlqj

jroghq kdqgvkdnh +uhvxowlqj lq vrph/ exw qrw doo/ uhqwv ehlqj orvw, ehiruh wkh elg lv

dqqrxqfhg/ vr wkdw zkhq wkh dfwxdo elg lv dqqrxqfhg wkhuh lv qr revhuyhg uhvlvwdqfh e|

wkh lqfxpehqw pdqdjhphqw1 Iru wkrvh elgv zklfk zh fodvvl�hg dv iulhqgo| wkhuh zdv

riwhq yhu| olwwoh lqirupdwlrq uhsruwhg lq wkh Ilqdqfldo Wlphv�w|slfdoo| mxvw rqh hqwu|
uhfruglqj wkh dffhswdqfh ri wkh �qdo elg whupv1 Wklv suredeo| uh hfwv rxu �qglqjv

ehorz wkdw iulhqgo| wdnhryhu wdujhwv duh riwhq vpdoo/ dqg wkdw wkhuh lv d uhsruwlqj eldv

djdlqvw vpdoo �upv1 Krzhyhu/ lw vhhpv olnho| wkdw lq vhyhudo ri wkhvh elgv wkhuh zdv

d ghjuhh ri krvwloh lqwhqw/ exw wkdw wklv lqirupdwlrq zdv vlpso| qrw uhsruwhg lq wkh

Ilqdqfldo Wlphv1

Idlohg elgv zhuh lghqwl�hg xvlqj wkh Ilqdqfldo Wlphv dqg wkh Orqgrq Vwrfn H{0

fkdqjh Txdolw| ri Pdunhwv Txduwhuo| Uhylhz1 Zh dovr fodvvl�hg idlohg elgv dv krvwloh

ru iulhqgo|/ xvlqj wkh vdph fodvvl�fdwlrq vfkhph dv iru vxffhvvixo elgv1

Wkh Gdwd Dsshqgl{ ghvfulehv wkh phwkrg xvhg iru frpsxwlqj uhsodfhphqw frvw

hvwlpdwhv ri wkh fdslwdo vwrfn/ wkh surfhvv e| zklfk wkh lqyhvwphqw vhulhv zdv frpslohg/

dqg ydulrxv cfohdqlqj* surfhgxuhv wkdw zhuh dssolhg wr wkh gdwd1 Wkhvh surfhgxuhv

uhgxfhg wkh vdpsoh iurp dq lqlwldo :9: frpsdqlhv wr 9;: frpsdqlhv1 Wdeoh 4 suhvhqwv

lqirupdwlrq rq wkh vdpsoh lqflghqfh ri frusrudwh frqwuro hyhqwv1 Iru wkh shulrg 4<;;0<9

wkhuh zhuh 534 wdnhryhu elgv dqg 75 edqnuxswflhv1 Ri wkh 534 wdnhryhu elgv/ wzr0wklugv

zhuh iulhqgo| dqg rqh0wklug zhuh krvwloh1 Dv zh zrxog h{shfw/ wkh sursruwlrq ri elgv
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zklfk idlohg lv pxfk kljkhu iru krvwloh elgv +67(, wkdq iru iulhqgo| elgv +61:(,1

8 Ghvfulswlyh vwdwlvwlfv

Wklv sdshu irfxvhv sulpdulo| rq wkh pxowlyduldwh dqdo|vlv ri wkh ghwhuplqdqwv ri wdnhryhu/

vlqfh d pxowlyduldwh dqdo|vlv frqwurov iru wkh lqwhudfwlrqv ehwzhhq wkh h{sodqdwru| ydul0

deohv1 Qhyhuwkhohvv/ wklv vhfwlrq eulh | suhvhqwv vrph xqlyduldwh ghvfulswlyh vwdwlvwlfv

iru rxu gdwd1 Zh glylgh wkh frpsdqlhv e| frusrudwh frqwuro hyhqw/ zkhuh wkh srvvl0

eoh hyhqwv duh vxffhvvixo iulhqgo| wdnhryhu/ odsvhg iulhqgo| wdnhryhu/ vxffhvvixo krvwloh

wdnhryhu/ odsvhg krvwloh wdnhryhu ru edqnuxswf|1 Iru hdvh ri frpsdulvrq/ zh dovr lqfoxgh

d elg wdujhw fdwhjru| wkdw jurxsv wrjhwkhu wkrvh frpsdqlhv wkdw zhuh wkh vxemhfw ri d

idlohg ru vxffhvvixo wdnhryhu elg/ zkhwkhu wkh elg zdv iulhqgo| ru krvwloh1 Zh gr qrw

dwwhpsw wr frqwuro iru lqwhudfwlrqv ehwzhhq wkh yduldeohv> wklv lv wkh sxusrvh ri wkh

pxowlyduldwh dqdo|vlv fduulhg rxw lq Vhfwlrq 91

Wdeoh 4 suhvhqwv gdwd rq wkh vdpsoh lqflghqfh ri wdnhryhu elgv dqg edqnuxswflhv1

Ri wkh 9;: frpsdqlhv ryhu wkh shulrg 4<;;0<9/ 45< zhuh dftxluhg lq d iulhqgo| wdnhryhu/

�yh zhuh wkh wdujhw ri d odsvhg iulhqgo| elg/ 77 zhuh dftxluhg lq d krvwloh wdnhryhu/ 56

zhuh wkh wdujhw ri d idlohg krvwloh elg dqg 75 zhqw edqnuxsw1 Lq dgglwlrq/ wzr frpsdqlhv

zhuh wkh vxemhfw ri erwk d idlohg dqg d vxffhvvixo krvwloh elg lq wkh vdph dffrxqwlqj

|hdu/ dqg wzr frpsdqlhv zhuh wkh vxemhfw ri idlohg elgv lq wkh |hdu lq zklfk wkh| zhqw

edqnuxsw1 Iru hdfk hyhqw urxwh Wdeoh 5 suhvhqwv vxppdu| vwdwlvwlfv iru vrph ri wkh

sulqflsdo yduldeohv�vl}h/ djh/ wdnhryhu vshfxodwlrq/ sur�wdelolw|/ Wrelq*v T/ glylghqgv/
ohyhudjh dqg lqfrph jhdulqj +vhh wkh Gdwd Dsshqgl{ Wdeoh iru gh�qlwlrqv ri wkhvh�dqg
rwkhu�yduldeohv,1 Iru wkrvh frpsdqlhv wkdw zhuh wdnhryhu wdujhwv ru edqnuxswflhv/ wkh
�jxuhv uhodwh wr wkh odvw ixoo dffrxqwlqj |hdu ehiruh wkh wdujhw ru oltxlgdwlrq hyhqw1 Iru

wkrvh frpsdqlhv wkdw zhuh qhyhu wkh vxemhfw ri d wdnhryhu dwwhpsw dqg zklfk zhuh dolyh

dw wkh hqg ri wkh vdpsoh shulrg +zklfk zh uhihu wr lq wklv vhfwlrq voljkwo| lqdffxudwho|

dv cqrqwdujhwv*,/ wkh �jxuhv uhodwh wr wkh dyhudjh ryhu wkh revhuydwlrqv1

Wkh pdlq �qglqjv iurp Wdeoh 5 duh dv iroorzv1 Iluvw/ iulhqgo| dftxluhgv dqg hvsh0

fldoo| edqnuxswflhv duh vpdoo +lq whupv ri hpsor|phqw, uhodwlyh wr qrqwdujhwv/ zkloh
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krvwloh wdujhwv duh odujh1 Idlohg wdujhwv/ dqg hvshfldoo| krvwloh rqhv/ dsshdu wr eh odujhu

wkdq vxffhvvixo0elg wdujhwv1 Vl}h dsshduv wr idflolwdwh ghihqfh djdlqvw d wdnhryhu elg1

Ryhudoo/ elg wdujhwv duh vpdoohu wkdq qrqwdujhwv/ exw duh odujhu wkdq edqnuxswflhv1

Vhfrqg/ iulhqgo| dftxluhgv dqg edqnuxswflhv duh |rxqjhu wkdq qrqwdujhwv/ zkloh

krvwloh wdujhwv dsshdu wr eh derxw wkh vdph djh dv qrqwdujhwv1 Idlohg wdujhwv/ hvshfldoo|

krvwloh rqhv/ whqg wr eh roghu wkdq vxffhvvixo elg wdujhwv1 Elg wdujhwv wdnhq wrjhwkhu

duh |rxqjhu wkdq qrqwdujhwv exw roghu wkdq edqnuxswflhv1

Wklug/ frpsdq| shuirupdqfh1 Wdnhryhu wdujhwv dsshdu wr kdyh srruhu uhwxuq0rq0

vdohv shuirupdqfh wkdq qrqwdujhwv145 Edqnuxswflhv kdyh hvshfldoo| srru uhwxuq0rq0

vdohv shuirupdqfh/ dv zh zrxog h{shfw1 Wdnhryhu wdujhwv +hvshfldoo| krvwloh rqhv, dqg

edqnuxswflhv whqg wr kdyh orzhu suh0elg T ydoxhv wkdq qrqwdujhwv146 Iulhqgo| wdu0

jhwv kdyh orzhu glylghqgv wkdq dolyh �upv/ dqg edqnuxswflhv kdyh yhu| orz glylghqgv

lqghhg147

Irxuwk/ fdslwdo vwuxfwxuh1 Wdnhryhu wdujhwv +hvshfldoo| iulhqgo| rqhv, dqg edqnuxsw0

flhv kdyh kljk ohyhudjh uhodwlyh wr qrqwdujhwv1 Wdeoh 5 dovr suhvhqwv gdwd rq lqfrph

jhdulqj/ gh�qhg dv lqwhuhvw sd|phqwv uhodwlyh wr hduqlqjv1 Lqfrph jhdulqj pd| eh vhhq

dv d  rz phdvxuh ri wkh �qdqfldo suhvvxuh rq wkh frpsdq|/ dqg surylghv d frpsoh0

phqw wr ohyhudjh/ zklfk pd| eh vhhq dv d vwrfn phdvxuh ri �qdqfldo suhvvxuh1 Wdeoh 5

uhyhdov qr fohdu sdwwhuqv iru wkh lqfrph jhdulqj ri gl�huhqw nlqgv wdnhryhu wdujhwv1 Dv

zh zrxog h{shfw/ edqnuxswflhv kdyh kljkhu lqfrph jhdulqj wkdq qrqwdujhwv/ dv gr elg

45Wkurxjkrxw wklv vwxg| zh xvh d qhw0ri0ghsuhfldwlrq uhwxuq rq vdohv phdvxuh udwkhu wkdq d fdvk
 rz uhwxuqv phdvxuh +vhh wkh Gdwd Dsshqgl{ Wdeoh iru gh�qlwlrqv ri wkhvh yduldeohv,1 Wkh uhdvrq lv
wkdw zkhq zh h{shulphqwhg zlwk erwk yduldeohv lq d jhqhudo pxowlyduldwh vshfl�fdwlrq +vhh Vhfwlrq 9
ehorz,/ uhwxuq0rq0vdohv zdv dozd|v pruh hpslulfdoo| lqirupdwlyh wkdq fdvk  rz uhwxuqv1

46Iroorzlqj wkh wudglwlrq ri wkh �qdqfh olwhudwxuh +hj= Prufn0Vkohlihu0Ylvkq| 4<;;, wklv sdshu xvhv
Wrelq*v T dv rqh phdvxuh ri frpsdq| shuirupdqfh1 Zh phdvxuh Wrelq*v T e| wkh vxp ri wkh pdunhw
ydoxh ri htxlw| dqg wkh errn ydoxh ri ghew/ glylghg e| wkh fxuuhqw uhsodfhphqw frvw ri dvvhwv1 D
uhgxfwlrq lq d frpsdq|*v vkduh sulfh zloo wkxv eh uh hfwhg lq d idoo lq T/ doo hovh htxdo> wklv lv wkh
fdvh iru xvlqj dyhudjh T dv d phdvxuh ri frpsdq| shuirupdqfh1 Krzhyhu/ dv Qlfnhoo +4<<8, srlqwv
rxw/ wkhuh h{lvw prghov lq zklfk gl�huhqfhv lq dyhudjh T dfurvv frpsdqlhv uh hfw idfwruv rwkhu wkdq
shuirupdqfh gl�huhqfhv1 Rqh �up frxog kdyh d kljkhu T +pdujlqdo dqg dyhudjh, wkdq dqrwkhu �up
ehfdxvh ri vxshulru lqyhvwphqw rssruwxqlwlhv wkdw kdyh qrw |hw ehhq ixoo| h{sorlwhg rq dffrxqw ri
dgmxvwphqw frvwv1 Lq dgglwlrq/ wzr frpsdqlhv zlwk wkh vdph pdujlqdo T frxog vxvwdlq gl�huhqw
dyhudjh T vlpso| ehfdxvh ri gl�hulqj ghjuhhv ri glplqlvklqj uhwxuqv +ru pdunhw srzhu,/ udwkhu wkdq
gl�hulqj ghjuhhv ri shuirupdqfh1

47Iru rxu phdvxuh ri glylghq sd|rxw zh xvh glylghqgv0wr0vdohv udwkhu wkdq glylghqgv0wr0sur�wv ru
glylghqgv0wr0fdvk  rz1 Wklv lv ehfdxvh lw lv gl!fxow wr lqwhusuhw glylghqgv0wr0sur�wv ru glylghqgv0wr0
fdvk  rz jlyhq wkdw wkh ghqrplqdwru pd| eh qhjdwlyh ru forvh wr }hur1
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wdujhwv wdnhq lq djjuhjdwh1

Wdeoh 6 vxppdul}hv wkh gdwd zh kdyh froohfwhg iru wkh lqflghqfh ri suhvv vshfxodwlrq

derxw srwhqwldo wdnhryhuv/ phdvxuhg e| wkh qxpehu ri wdnhryhu uxprxuv frqfhuqlqj d

jlyhq frpsdq| uhsruwhg lq wkh Ilqdqfldo Wlphv hlwkhu lq wkh odvw ixoo dffrxqwlqj |hdu

ehiruh d wdujhw ru edqnuxswf| hyhqw/ ru wdnhq dv dq dyhudjh iru qrqwdujhwv1 Iljxuh 4

vkrzv wkdw wkh uxprxu frxqw lv kljko| vnhzhg/ zlwk ryhu :8( ri wkh vdpsoh frpsdqlhv

qhyhu ehlqj wkh vxemhfw ri wdnhryhu vshfxodwlrq lq wkh Ilqdqfldo Wlphv1 Wkxv lw lv

qrw vxusulvlqj wkdw wkh phgldq qxpehu ri uxprxuv lv }hur iru doo hyhqw urxwhv lq Wdeoh

6141 Krzhyhu/ wkhuh lv hylghqfh wkdw iulhqgo| dftxluhgv/ dqg hyhq pruh vr krvwloh

wdujhwv/ kdyh d kljkhu phdq qxpehu ri uxprxuv lq wkh �qdo frpsdq| |hdu wkdq gr

qrqwdujhwv ryhu wkh vdpsoh shulrg1 Elg wdujhwv dv d zkroh h{shulhqfh d phdq uxprxu

iuhtxhqf| zklfk lv dssur{lpdwho| �yh wlphv juhdwhu wkdq qrqwdujhwv1 Edqnuxswflhv

kdyh d orzhu phdq qxpehu ri wdnhryhu uxprxuv wkdq doo rwkhu hyhqw fdwhjrulhv1 Wkxv

wkhuh lv hylghqfh wkdw frpsdqlhv zklfk duh wkh vxemhfw ri wdnhryhu elgv duh vlqjohg rxw

e| wkh �qdqfldo suhvv ehiruhkdqg1

Wdeoh 615 vkrzv wkdw wkhuh lv d vwurqj srvlwlyh dvvrfldwlrq ehwzhhq wkh iuhtxhqf|

ri uxprxuv dqg frpsdq| vl}h1 Wklv vxjjhvwv wkdw wkhuh lv d vl}h eldv lq wkh uhsruwlqj

lq wkh Ilqdqfldo Wlphv/ lq wkh vhqvh wkdw odujhu frpsdqlhv duh pruh olnho| wr eh wkh

vxemhfw ri vshfxodwlrq1 Ri frxuvh wklv grhv qrw frqwuro iru dq| uhodwlrqvkls ehwzhhq vl}h

dqg shuirupdqfh/ dqg wkxv wkh frh!flhqw ri uxprxu dfwlylw| rq wdnhryhu suredelolw|

zloo kdyh wr eh hvwlpdwhg lq d pxowlyduldwh prgho/ dv lq Vhfwlrq 9 ehorz1 Dv d �uvw

vwhs lq wklv gluhfwlrq/ krzhyhu/ Wdeoh 616 uhsruwv uxprxu lqflghqfh e| h{lw urxwh iru

vpdoo �upv dqg odujh �upv vhsdudwho|/ zkhuh �upv duh fdwhjrul}hg uhodwlyh wr phgldq

hpsor|phqw1 Iurp Wdeoh 616+d, zh vhh wkdw iru vpdoo �upv wkhuh lv yluwxdoo| qr uxprxu

dfwlylw|/ dqg olwwoh dssduhqw uhodwlrqvkls ehwzhhq uxprxuv dqg h{lw urxwh1 Iru odujh

�upv/ krzhyhu/ Wdeoh 616+e, vkrzv wkdw uxprxu lqflghqfh lv sduwlfxoduo| vwurqj iru

dftxluhg frpsdqlhv/ dqg hvshfldoo| vr iru krvwloh dftxluhgv1 Khqfh d �uvw orrn dw wkh

gdwd rq suhvv vshfxodwlrq vxjjhvwv wkdw dq| uhodwlrqvkls ehwzhhq h{lw urxwh dqg uxprxu

lqflghqfh vkrxog eh frqglwlrqhg xsrq �up vl}h1
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Wr vxppdul}h/ wklv vhfwlrq kdv h{dplqhg xqlyduldwh fkdudfwhulvwlfv ri wkh nh| ydul0

deohv lq rxu vdpsoh1 Uhodwlyh wr qrqwdujhwv/ elg wdujhwv duh vpdoo/ |rxqj/ uxprxu0

lqwhqvlyh/ dqg kdyh orz sur�wdelolw|/ orz Wrelq*v T/ orz glylghqg sd|rxw dqg voljkwo|

kljkhu ohyhudjh dqg lqfrph jhdulqj1 Wkh �qglqjv iru iulhqgo| wdujhwv duh vlplodu�zklfk
lv qrw vxusulvlqj jlyhq wkdw wzr0wklugv ri rxu vdpsoh wdnhryhu elgv duh iulhqgo|1 Uhodwlyh

wr qrqwdujhwv/ krvwloh wdujhwv duh odujh/ uxprxu0lqwhqvlyh/ dqg kdyh orz sur�wdelolw| dqg

orz T> wkhuh duh qr fohdu gl�huhqfhv iru djh/ glylghqgv dqg fdslwdo vwuxfwxuh1 Edqnuxsw0

flhv duh vpdoo/ |rxqj/ xqsur�wdeoh/ dqg kdyh orz glylghqgv dqg kljk lqfrph jhdulqj1

9 Pxowlyduldwh Dqdo|vlv= Wkh Hpslulfdo Prgho

Wkh edvlf prgho xvhg lv d orjlw prgho ri wkh irup

HYHQW|n� ' s Ewdujhw fkdudfwhulvwlfv|� +4,

zkhuh HYHQW|n� lv d glvfuhwh yduldeoh wkdw wdnhv wkh ydoxh rqh li wkh frpsdq| lv

wkh vxemhfw ri d frusrudwh frqwuro hyhqw lq dffrxqwlqj |hdu | n �/ dqg wdnhv wkh ydoxh

}hur rwkhuzlvh1 Zkhq zh h{dplqh pxowlqrpldo h{lw prghov/ wkh ghshqghqw yduldeoh

fdq wdnh vwulfwo| srvlwlyh lqwhjhu ydoxhv juhdwhu wkdq rqh/ ghshqglqj rq wkh qxpehu ri

hyhqw w|shv1

Wkhuh duh wzr pdlq nlqgv ri frusrudwh frqwuro hyhqw/ qdpho| wdnhryhu elg dqg

oltxlgdwlrq1 D wdnhryhu elg fdq eh fodvvl�hg dorqj wzr ixuwkhu glphqvlrqv= zkhwkhu lw

lv vxffhvvixo ru xqvxffhvvixo > dqg zkhwkhu lw lv krvwloh ru iulhqgo|1 Ehorz zh lqyhvwljdwh

doo ceudqfkhv* ri wklv fodvvl�fdwlrq cwuhh*1 Wdeoh 4 surylghv gdwd rq wkh vdpsoh lqflghqfh

ri frusrudwh frqwuro hyhqwv1

Qrwh wkh wlplqj ri wkh ghshqghqw yduldeoh1 Uhodwlyh wr wkh h{sodqdwru| yduldeohv/

wkh ghshqghqw yduldeoh wdnhv rq d qrq}hur ydoxh zkhq wkhuh lv d frusrudwh frqwuro hyhqw

lq wkh qh{w dffrxqwlqj |hdu1 Wkxv wkh prgho xvhv lqirupdwlrq xs wr dqg lqfoxglqj wkh

dffrxqwlqj |hdu suhfhglqj wkh elg/ exw qrw lq wkh dffrxqwlqj |hdu ri wkh elg lwvhoi1 Lq

wkh |hdu ri wkh elg lwvhoi wkhuh lv qr jxdudqwhh wkdw dffrxqwlqj gdwd zloo eh dydlodeoh

iru wkh ixoo |hdu/ dqg pruhryhu hyhq li wkh| gr h{lvw wkh gdwd pd| uhodwh wr d shulrg

diwhu wkh elg dfwxdoo| wdnhv sodfh1
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Rxu gdwd rq wdnhryhu vshfxodwlrq vwduw lq 4<;;/ vr iru rxu edvholqh wdnhryhu olnhol0

krrg prgho/ zklfk xvhv wkh uxprxu gdwd/ wkh �uvw |hdu lq zklfk dq h{lw hyhqw rffxuv

lv 4<;<1 Wkh odvw |hdu lq zklfk dq h{lw hyhqw rffxuv lv 4<<9 +vhh Wdeoh 4,1 Zh zloo

khqfhiruwk dgrsw wkh frqyhqwlrq ri ghvfulelqj d prgho*v wlph shulrg zlwk uhihuhqfh wr

wkh ghshqghqw yduldeoh1 Lq wklv vhfwlrq zh hvwlpdwh wdnhryhu olnholkrrg prghov xvlqj

wkh ixoo vdpsoh shulrg wkdw frqwdlqv uxprxu gdwd> wkxv zh hvwlpdwh wkh prghov ryhu

wkh shulrg 4<;<04<<91 Iru wklv vdpsoh shulrg wkhuh duh 976 frpsdqlhv dqg/ dv zh vhh

iurp Wdeoh 4/ 43; iulhqgo| elgv dqg 7< krvwloh elgv1

Qrz frqvlghu wkh dssursuldwh h{sodqdwru| yduldeohv1 Dv lv fohdu iurp Vhfwlrq 6/

wkhuh duh pdq| yduldeohv wkdw pljkw eh h{shfwhg wr d�hfw wkh suredelolw| wkdw d frp0

sdq| lv wkh vxemhfw ri d frusrudwh frqwuro hyhqw1 Iru hdfk HYHQW yduldeoh vhw zh ehjdq

zlwk d jhqhudo vshfl�fdwlrq/ lqfoxglqj d odujh qxpehu ri h{sodqdwru| yduldeohv1 Wkhvh

yduldeohv lqfoxghg= hpsor|phqw/ uhdo vdohv/ uhdo fdslwdo/ lqyhvwphqw udwh/ glylghqgv0wr0

vdohv/ uhwxuq0rq0vdohv/ uhwxuq0rq0fdslwdo/ Wrelq*v T/ ohyhudjh/ lqfrph jhdulqj/ oltxlglw|/

wdnhryhu uxprxuv/ d uxprxuv0vl}h lqwhudfwlrq whup/ djh gxpplhv/ lqgxvwu| gxpplhv/

dqg |hdu gxpplhv1 Iru hdfk yduldeoh zh h{shulphqwhg zlwk odjv ri xs wr wzr shul0

rgv/ zlwk jurzwk dv zhoo dv ohyhov h�hfwv/ zlwk wkh yduldeohv vtxduhg/ dqg zlwk 50gljlw

VLF dyhudjhv1 Iru wkh djh gxpplhv/ zh irxqg wkdw wkh jurxslqj zklfk jdyh kljkhvw

h{sodqdwru| srzhu zdv d wkuhh0zd| vxeglylvlrq lqwr wkrvh frpsdqlhv djhg 408 |hduv/

wkrvh djhg 90< |hduv/ dqg wkrvh djhg 43 |hduv dqg deryh1 Wr dyrlg shuihfw froolqhdulw|

zh rplw wkh 43. djh jurxs lq wkh uhsruwhg uhvxowv1 Vhh wkh Gdwd Dsshqgl{ Wdeoh iru

d ghvfulswlrq ri wkh yduldeohv1

Iroorzlqj h{whqvlyh h{shulphqwdwlrq zlwk wkh deryh olvw ri yduldeohv�lqfoxglqj ds0
solfdwlrq ri uxglphqwdu| hfrqrphwulf whfkqltxhv vxfk dv vwhszlvh uhjuhvvlrq48�zh du0
ulyh dw rxu suhihuuhg vshfl�fdwlrq/ zklfk frqvlvwhqwo| kdv vxshulru h{sodqdwru| srzhu

ryhu dowhuqdwlyhv/ uhjdugohvv ri wkh hyhqw glphqvlrq ehlqj h{dplqhg1 Wklv vhw frp0

sulvhv= vl}h +phdvxuhg e| orj fdslwdo vwrfn,/ shuirupdqfh +uhwxuq0rq0vdohv dqg T,/

fdslwdo vwuxfwxuh dqg �qdqfldo suhvvxuh +phdvxuhg e| ohyhudjh dqg lqfrph jhdulqj,/

djh/ lqflghqfh ri wdnhryhu vshfxodwlrq dqg d vl}h0uxprxuv lqwhudfwlrq whup1

48Vhh/ iru h{dpsoh/ Juhhqh +4<<:/ Fk1 ;,1
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Wkh iroorzlqj vxevhfwlrqv h{dplqh gl�huhqw frusrudwh frqwuro hyhqw fodvvl�fdwlrqv

ri wkh ghshqghqw yduldeoh1 Zh ehjlq e| h{dplqlqj d edvlf pxowlqrpldo orjlw prgho

zkhuh frpsdqlhv duh fodvvl�hg dffruglqj wr zkhwkhu wkh| h{lw wkh pdunhw yld wdnhryhu

ru edqnuxswf|1 Wkhq zh h{dplqh wkh wdnhryhu hyhqw pruh fduhixoo|/ glvwlqjxlvklqj

�uvw ehwzhhq idlohg dqg vxffhvvixo wdnhryhuv dqg wkhq ehwzhhq krvwloh dqg iulhqgo|

elgv1 Lq hdfk fdvh zh xvh wkh vdph vhw ri h{sodqdwru| yduldeohv1 Wklv lv erwk iru

hdvh ri frpsdulvrq dfurvv hyhqw glphqvlrqv dqg ehfdxvh/ dv qrwhg deryh/ zh irxqg

rqh vhw ri h{sodqdwru| yduldeohv wkdw frqvlvwhqwo| kdg h{sodqdwru| srzhu juhdwhu wkdq

dowhuqdwlyhv1 \hdu gxpplhv duh mrlqwo| vljql�fdqw lq doo fdvhv/ dqg wkxv duh lqfoxghg lq

rxu uhjuhvvlrqv1 Krzhyhu/ zh gr qrw lqfoxgh lqgxvwu| gxpplhv/ vlqfh wkh| zhuh irxqg

wr eh lqglylgxdoo| dqg mrlqwo| lqvljql�fdqw zkhwkhu phdvxuhg dw wkh 50gljlw VLF ohyho

ru dw d pruh djjuhjdwhg 480vhfwru ohyho149 Zh dovr irxqg wkdw 50gljlw lqgxvwu| dyhudjhv

ri wkh wlph0ydu|lqj h{sodqdwru| yduldeohv zhuh jhqhudoo| lqvljql�fdqw lq wkhvh prghov1

Wklv pljkw dsshdu vxusulvlqj/ jlyhq wkdw lqgxvwu| idfwruv dsshdu wr eh lpsruwdqw lq

XV vwxglhv1 Wkhuh duh dw ohdvw wzr srvvleoh h{sodqdwlrqv iru zk| lqgxvwu| idfwruv duh

jhqhudoo| xqlpsruwdqw lq rxu gdwd14: Iluvw/ dw d wkhruhwlfdo ohyho zh zrxog h{shfw wkh

ghwhuplqdqwv ri wdnhryhu wr eh prvwo| frpsdq|0vshfl�f udwkhu wkdq lqgxvwu|0vshfl�f1

Vhfrqg/ wkh udwkhu fuxgh 50gljlw VLF fodvvl�fdwlrq pd| fdswxuh rqo| lpsuhflvho| wkh

grpdlq ri frpprq idfwruv wkdw gr lq idfw lpsdfw xsrq d jurxs ri �upv1

Lq rxu uhvxowv zh uhsruw wkh pdujlqdo h�hfwv +frpsxwhg dw wkh dyhudjhv ri wkh

h{sodqdwru| yduldeohv, lq dgglwlrq wr wkh frh!flhqwv/ vlqfh wkh pdujlqdo h�hfwv dqg

wkh frh!flhqwv iru pxowlqrpldo orjlw prghov +zklfk duh qrqolqhdu, zloo jhqhudoo| gl�hu>

lqghhg wkh| qhhg qrw kdyh wkh vdph vljq14; Zh dovr uhsruw wkh Zdog whvw ri wkh qxoo

k|srwkhvlv wkdw wkh pdujlqdo h�hfwv duh mrlqwo| lqvljql�fdqwo| gl�huhqw iurp }hur/ dqg

wkh Olnholkrrg Udwlr Lqgh{ iru wkh uhjuhvvlrq1 Wkh Olnholkrrg Udwlr Lqgh{�zklfk lv

dovr nqrzq dv PfIdgghq*v +svhxgr, U0vtxduhg�kdv uhfhqwo| ehhq uhfrpphqghg e|

49Lq wkhlu wdnhryhu kd}dug prgho xvlqj XN gdwd/ Glfnhuvrq0Jlevrq0Wvdndorwrv +4<<;, dovr �qg
lqgxvwu| gxpplhv wr eh lqvljql�fdqw1

4:Wkh h{fhswlrq lv wkdw vhfwrudo lqfrph jhdulqj hqwhuv dv d vljql�fdqw frh!flhqw lq wkh krvwloh0
wdnhryhu fkdqqho/ dv glvfxvvhg lq Vhfwlrq 916 ehorz1

4;Vhh Juhhqh +4<<:/ Fk14<, iru d glvfxvvlrq1
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Fdphurq0Zlqgphlmhu +4<<:, dv d phdvxuh ri jrrgqhvv0ri0�w iru wkh orjlw prgho1

914 H{lw urxwhv= Wdnhryhu yhuvxv Edqnuxswf|

Lq wklv fdvh wkhuh duh wkuhh HYHQW fdwhjrulhv= wkh frpsdq| lv dolyh lq wkh qh{w

dffrxqwlqj shulrg> wkh frpsdq| lv wkh wdujhw ri d vxffhvvixo wdnhryhu elg qh{w shulrg>

dqg wkh frpsdq| jrhv edqnuxsw lq wkh qh{w shulrg1 Wdeoh 7 uhsruwv wkh uhvxowv1

Frqvlghu �uvw wkh uhvxowv iru dftxluhg frpsdqlhv1 Iluvw/ wkhuh lv d qhjdwlyh h�hfw

ri frpsdq| vl}h rq wkh olnholkrrg ri ehlqj dftxluhg> wklv h�hfw lv ri vlplodu pdjqlwxgh

zkhwkhu wkh vl}h yduldeoh lv dvvhwv ru vdohv/ dqg zkhwkhu wkh yduldeoh lv lq orjdulwkp irup

ru qrw1 Wkh h�hfw lv vljql�fdqw dw wkh 43( ohyho/ dqg wkh vljql�fdqfh ohyho lqfuhdvhv li

dq| ri wkh rwkhu nh| uhjuhvvruv duh uhpryhg1 Iru h{dpsoh/ uhprylqj rqo| wkh uxprxuv0

vl}h lqwhudfwlrq whup dowhuv wkh vl}h pdujlqdo h�hfw wr 013366 zlwk d S0Ydoxh ri 313491

Wkh qhjdwlyh h�hfw ri vl}h rq wdnhryhu olnholkrrg lv d zhoo0nqrzq uhvxow lq wkh olwhudwxuh

+vhh/ iru h{dpsoh/ Frpphqw0Vfkzhuw 4<<8,/ dowkrxjk suhylrxv vwxglhv �qg d kljkhu w0

vwdwlvwlf1 Rqh srvvleoh h{sodqdwlrq iru wklv gl�huhqfh lv wkdw zh lqfoxgh lqirupdwlrq

wkdw suhylrxv vwxglhv kdyh qrw +lq sduwlfxodu/ wkh uxprxuv gdwd,1 Wkh qhjdwlyh vl}h

pdujlqdo h�hfw lv frqvlvwhqw zlwk d �qdqfldo v|qhuj| prwlyh iru phujhu/ dv glvfxvvhg

lq Vhfwlrq 6 deryh1

Vhfrqgo|/ wkh shuirupdqfh phdvxuhv vxssruw wkh ylhz wkdw dftxluhg frpsdqlhv

kdyh srru suh0elg shuirupdqfh1 Zh kdyh wzr shuirupdqfh phdvxuhv/ qdpho| uhwxuq0

rq0vdohv dqg Wrelq*v T1 Qrwh wkdw zkhqhyhu zh lqfoxgh Wrelq*v T dv d uhjuhvvru/ zh

dovr lqfoxgh ohyhudjh1 Zh phdvxuh Wrelq*v T dv wkh vxp ri wkh pdunhw ydoxh ri htxlw|

dqg wkh errn ydoxh ri ghew/ doo glylghg e| fdslwdo1 Khqfh wkh pdujlqdo h�hfw rq T

phdvxuhv wkh h�hfw rq wdnhryhu olnholkrrg ri pdunhw ydoxdwlrq iru d jlyhq ohyho ri ghew1

Zkhq zh lqfoxgh erwk Wrelq*v T dqg uhwxuq0rq0vdohv dv uhjuhvvruv/ erwk pdujlqdo

h�hfwv duh qhjdwlyh/ exw wkh h�hfw lv vwurqj iru T dqg zhdn iru uhwxuq0rq0vdohv1 Li

zh lqfoxgh hlwkhu rqh ri wkh yduldeohv exw qrw wkh rwkhu/ wkhq wkh pdujlqdo h�hfw rq

wkh lqfoxghg yduldeoh lv vwurqjo| qhjdwlyh1 Wklv vxjjhvwv wzr wklqjv1 Iluvw/ Wrelq*v

T dqg uhwxuq0rq0vdohv duh fdswxulqj vlplodu/ exw qrw lghqwlfdo/ glphqvlrqv ri frpsdq|

shuirupdqfh/ dqg wkhuhiruh dfw wr vrph h{whqw dv vxevwlwxwhv lq d pxowlsoh0uhjuhvvlrq
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iudphzrun1 Vhfrqg/ zlwk uhjdug wr h{sodlqlqj wdnhryhu olnholkrrg/ T kdv juhdwhu srzhu

wkdq uhwxuq0rq0vdohv1 Rqh nh| gl�huhqfh ehwzhhq T dqg uhwxuq0rq0vdohv lv wkdw T lv

d iruzdug0orrnlqj phdvxuh +vlqfh lw ghshqgv rq wkh vwrfn sulfh,/ zkloh uhwxuq0rq0vdohv

lv d sxuho| edfnzdug0orrnlqj phdvxuh1 Wkhuhiruh zh �qg vrph vxssruw iru wkh ylhz

wkdw dftxluhg frpsdqlhv duh vhohfwhg pruh rq wkh edvlv ri iruzdug0orrnlqj shuirupdqfh

phdvxuhv wkdq uhwurvshfwlyh rqhv1

Wkh pdunhw ydoxdwlrq frpsrqhqw ri rxu T yduldeoh lv phdvxuhg rq wkh odvw gd|

ri wkh dffrxqwlqj |hdu/ vr zh qhhg wr fkhfn wkdw T lv qrw fdslwdol}lqj wkh ydoxh ri

dq dqwlflsdwhg elg14< Lq rughu wr gr wklv/ zh udq wkh vdph uhjuhvvlrq dv lq Wdeoh 7/

h{fhsw uhsodflqj frpsdq| T dqg vhfwrudo T zlwk wkhlu fruuhvsrqglqj ydoxhv odjjhg rqh

shulrg1 Wkh uhvxowv zhuh yhu| vlplodu wr wkrvh lq Wdeoh 71 Lq sduwlfxodu/ wkh frh!flhqw

rq frpsdq| T lq wkh wdnhryhu h{lw urxwh zdv 01387< zlwk d vwdqgdug huuru ri 135<9/ dv

frpsduhg zlwk 01457< zlwk d vwdqgdug huuru ri 13797 lq Wdeoh 71 Wkxv wkh qhjdwlyh h�hfw

ri T rq wkh suredelolw| ri wdnhryhu dsshduv wr eh urexvw wr h{whqglqj wkh jds ehwzhhq

vkduh sulfh gdwd froohfwlrq dqg elg gdwhv eh|rqg wkh udqjh ryhu zklfk dqwlflsdwlrq

h�hfwv sodxvleo| rshudwh1

Wkh qhjdwlyh h�hfw ri phdvxuhg shuirupdqfh rq wdnhryhu olnholkrrg lv frqvlvwhqw

hlwkhu zlwk d pdqdjhuldo glvflsolqh lqwhusuhwdwlrq ru zlwk xqghushuirupdqfh gulylqj

phujhu0iru0v|qhuj|1 Wkh xqghushuirupdqfh h�hfw frxog lq dq h{wuhph irup uhsuhvhqw

d uhvfxh phujhu/ lq zklfk fdvh zh vkrxog dovr h{shfw wr vhh vljqv ri �qdqfldo glvwuhvv

lq uhvfxh wdujhwv1

Wklug/ ohyhudjh kdv d srvlwlyh exw zhdn h�hfw rq wdnhryhu suredelolw|1 Wklv lv

frqvlvwhqw zlwk d �qdqfldo glvwuhvv prwlyh iru wdnhryhu> zh zrxog h{shfw vxfk wdnhryhuv

wr eh sulpdulo| iulhqgo| vlqfh wkh pdqdjhu ri d idlolqj �up kdv olwwoh lqfhqwlyh wr uhvlvw d

uhvfxh elgghu1 Wkh srvlwlyh pdujlqdo h�hfw rq ghew dsshduv wr eh lqfrqvlvwhqw zlwk wkh

]zlheho +4<<9, wkhru| ri fdslwdo fkrlfh/ zkhuhe| pdqdjhuv wdnh rq pruh ghew lq rughu

4<Vfkzhuw +4<<9, vwxglhv suh0dqqrxqfhphqw vwrfn sulfh uxqxsv lq 4;47 vxffhvvixo dqg xqvxffhvvixo
wdnhryhuv gxulqj 4<:80<4 ri wdujhw �upv olvwhg rq wkh Qhz \run Vwrfn H{fkdqjh dqg wkh Dphulfdq
Vwrfn H{fkdqjh1 Kh �qgv wkdw fxpxodwlyh deqrupdo uhwxuqv wr wdujhw �upv* vwrfn vwduw wr ulvh durxqg
gd| 075 +derxw wzr prqwkv ehiruh wkh elg dqqrxqfphqw,/ zlwk wkh odujhvw suh0elg ulvh rffxuulqj iurp
gd|v 054 wr 041
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wr frpplw wr zrun kdug/ wkhuhe| ghwhuulqj wkh wkuhdw ri wdnhryhu1 Krzhyhu/ wklv lv

qrw d gh�qlwlyh frqfoxvlrq vlqfh wklv vshfl�fdwlrq grhv qrw glvwlqjxlvk ehwzhhq krvwloh

dqg djuhhg wdnhryhuv1 Lq dgglwlrq/ wkhuh lv qr hylghqfh wkdw  rz �qdqfldo suhvvxuh/ dv

phdvxuhg e| lqfrph jhdulqj/ d�hfwv wdnhryhu olnholkrrg1

Irxuwk/ wkhuh lv d vwurqj qhjdwlyh h�hfw ri djh vlqfh olvwlqj rq wdnhryhu olnholkrrg1

Dv glvfxvvhg lq Vhfwlrq 6 deryh/ wklv frxog eh ehfdxvh rqh prwlyh iru LSRv lv wr vljqdo

d ghvluh wr ehfrph dftxluhg1 Ixuwkhu fruurerudwlrq ri wklv ]lqjdohv +4<<8, h�hfw zloo

eh irxqg zkhq zh glvwlqjxlvk iulhqgo| dqg krvwloh wdnhryhuv1

Iliwk/ wkh pdujlqdo h�hfw rq wdnhryhu vshfxodwlrq lv vwurqjo| srvlwlyh1 Frqvlghu wkh

lqwhusuhwdwlrq ri wklv pdujlqdo h�hfw1 Li rqh eholhyhg wkdw uxprxuv lq wkh �qdqfldo suhvv

vlpso| uh hfw rwkhu revhuydeoh wdnhryhu wdujhw fkdudfwhulvwlfv�vxfk dv srru uhwxuq0rq0

vdohv shuirupdqfh�wkhq wkh pdujlqdo h�hfw rq uxprxuv vkrxog eh vwurqjo| srvlwlyh lq

d vlpsoh pxowlqrpldo orjlw prgho zkhuh qrqh ri wkh rwkhu yduldeohv duh suhvhqw/ exw

wkhq vkrxog ydqlvk rqfh wkhvh rwkhu yduldeohv duh dgghg rqwr wkh uljkw0kdqg vlgh1 Li

zh uxq d pxowlqrpldo orjlw uhjuhvvlrq rq uxprxuv dorqh/ wkh pdujlqdo h�hfw lv lqghhg

vwurqjo| srvlwlyh1 Krzhyhu/ dv Wdeoh 7 vkrzv/ wkh pdujlqdo h�hfw uhpdlqv vljql�fdqwo|

srvlwlyh hyhq zkhq zh lqwurgxfh d udqjh ri dffrxqwlqj yduldeohv dqg |hdu gxpplhv1

Wklv vxjjhvwv wkdw wkh �qdqfldo suhvv lv surylglqj xv zlwk ydoxdeoh lqirupdwlrq ryhu

dqg deryh wkdw dydlodeoh iurp frpsdq| dffrxqwv1 E| wkh vdph wrnhq/ lw vxjjhvwv wkdw

frpsdq| dffrxqwv gdwd lq wkhpvhoyhv gr qrw surylgh frpsohwh lqirupdwlrq iru wkh

suhglfwlrq ri zklfk frpsdqlhv ehfrph dftxluhg> ri frxuvh wklv lv qrw vxusulvlqj1

Lq dgglwlrq wr lqfoxglqj wkh uxprxu frxqw/ rxu prghov dovr lqfoxgh dq lqwhudfwlrq

whup zklfk lv wkh uxprxu frxqw pxowlsolhg e| frpsdq| vl}h +phdvxuhg e| wkh orjdulwkp

ri uhdo fdslwdo,1 IurpWdeoh 7 zh vhh wkdw wkh lqwhudfwlrq whup lv qhjdwlyh dqg vljql�fdqw

dw wkh 8( ohyho1 Wklv vxjjhvwv wkdw frqglwlrqdo xsrq revhuylqj d wdnhryhu uxprxu lq

wkh �qdqfldo suhvv/ wkh uxprxu lv pruh olnho| wr eh iroorzhg e| wdnhryhu wkh vpdoohu

wkh frpsdq| lq txhvwlrq1 Rqh srvvleoh h{sodqdwlrq iru wklv �qglqj lv dv iroorzv1 Uhfdoo

iurp Wdeoh 615 wkdw odujhu �upv duh pruh olnho| wkdq vpdoohu �upv wr eh wkh vxemhfw ri

wdnhryhu vshfxodwlrq lq wkh �qdqfldo suhvv1 Jlyhq wklv uhsruwlqj eldv lq idyrxu ri odujh
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�upv/ vpdoohu �upv idfh d kljkhu revwdfoh ehiruh wkh| duh uhsruwhg rq1 Wkxv zkhq

d vpdoo �up grhv dsshdu lq wkh �qdqfldo suhvv/ lw lv olnho| wkdw wkhuh lv dq hvshfldoo|

jrrg uhdvrq iru wkh vshfxodwlrq1 Rqh srvvleoh vxfk uhdvrq lv sduwlfxoduo| frpshoolqj

lqirupdwlrq uhjduglqj dq lpshqglqj wdnhryhu1 Li vr/ wkhq lqirupdwlrq uhjduglqj vpdoo

�upv lv rq dyhudjh pruh dffxudwh wkdq wkdw uhjduglqj odujh �upv1

Zh qrz looxvwudwh krz wr jdxjh wkh hfrqrplf vljql�fdqfh ri wkh pdujlqdo h�hfwv uh0

sruwhg iru wkh wdnhryhu h{lw urxwh lq Wdeoh 71 Gh�qh dv R E%� wkh suredelolw| ri wdnhryhu

lq rxu pxowlqrpldo orjlw prgho zlwk d yhfwru ri uhjuhvvruv %1 Wkhq wkh pdujlqdo hi0

ihfw zlwk uhvshfw wr d jlyhq uhjuhvvru %� lv
YRE%�
Y%�

1 Zh fdq wkhq frpsxwh wkh h�hfw ri

d vpdoo fkdqjh lq dq lqghshqghqw yduldeoh rq wkh suredelolw| ri wdnhryhu xvlqj wkh

dssur{lpdwlrq {R � YRE%�
Y%�

{%�1

Frqvlghu/ iru h{dpsoh/ wkh h�hfw ri dq lqfuhdvh lq Wrelq*v T xsrq wkh suredelolw| ri

wdnhryhu1 Rxu pdujlqdo h�hfwv duh frpsxwhg dw wkh phdqv ri wkh lqghshqghqw yduldeohv/

vr zh phdvxuh wkh fkdqjh dw wkh phdq ydoxh ri T1 Wrelq*v T kdv d vdpsoh phdq ri

��fHD/ d vwdqgdug ghyldwlrq ri e�DSb/ dqg d pdujlqdo h�hfw ri ��ff2H� +iurp Wdeoh 7,1

Wkxv dq lqfuhdvh lq T ri rqh vwdqgdug ghyldwlrq iurp wkh phdq uhgxfhv wkh suredelolw|

ri wdnhryhu e| dssur{lpdwho| f�f�2H E' �ff2H� � e�DSb�1 Wkh suhglfwhg suredelolw| ri

wdnhryhu kdv d vdpsoh phdq ri �f�2S dqg d vwdqgdug ghyldwlrq ri �feS�1 Wkxv wkh

rqh0vwdqgdug0ghyldwlrq lqfuhdvh lq T uhgxfhv wkh suredelolw| ri wdnhryhu e| 2HI ri

d vwdqgdug ghyldwlrq1 Li wkh suredelolw| ri wdnhryhu kdg suhylrxvo| ehhq dw lwv phdq

ydoxh/ wkhq wkh rqh0vwdqgdug0ghyldwlrq lqfuhdvh lq T uhgxfhv wdnhryhu ulvn e| �bI1

Zh qrz wxuq wr wkh uhvxowv rq wkh ghwhuplqdqwv ri edqnuxswf| olnholkrrg1 Wkhuh lv

vwurqj hylghqfh wkdw edqnuxsw frpsdqlhv kdyh srru sulru shuirupdqfh= erwk Wrelq*v

T dqg uhwxuq0rq0vdohv kdyh qhjdwlyh pdujlqdo h�hfwv1 Lqwhuhvwlqjo| wkh uhwxuq0rq0vdohv

h�hfw lv vwurqj zkloh wkh T h�hfw lv zhdn/ zklfk lv wkh h{dfw frqyhuvh ri wkh fdvh ri

dftxlvlwlrqv1 Wklv vxjjhvwv wkdw uhwurvshfwlyh phdvxuhv ri frpsdq| shuirupdqfh suh0

glfw edqnuxswf| pruh dffxudwho| wkdq iruzdug0orrnlqj phdvxuhv1 Wklv lq wxuq vxjjhvwv

wkdw �qdqfldo glvwuhvv +iru h{dpsoh/ vkruwdjh ri fxuuhqw fdvk  rz, udwkhu wkdq hfr0

qrplf glvwuhvv +wkdw lv/ orz QSY ri frpsdq| sur�wv�dovr nqrzq dv lqvroyhqf|, lv wkh
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gulylqj irufh ehklqg edqnuxswf|1 Wklv ylhz lv ixuwkhu fruurerudwhg e| wkh pdujlqdo hi0

ihfw rq ohyhudjh1 Wkh ohyhudjh whup lv srvlwlyh dqg lqvljql�fdqw lq wkh ixoo vshfl�fdwlrq

ri Wdeoh 71 Krzhyhu/ zkhq zh rplw uhwxuq0rq0vdohv iurp wkh vshfl�fdwlrq wkh ohyhudjh

pdujlqdo h�hfw ehfrphv vljql�fdqw dw wkh 43( ohyho153 Wklv vxjjhvwv wkdw edqnuxsw

�upv kdyh erwk srru sur�wdelolw| shuirupdqfh dqg kljk jhdulqj1

Zkhq lv lw dssursuldwh wr gudz d glvwlqfwlrq ehwzhhq �qdqfldo glvwuhvv dqg hfr0

qrplf glvwuhvvB Lq d zruog ri shuihfw fuhglw pdunhwv wkhuh lv qr vxfk glvwlqfwlrq1 Li d

frpsdq| zlwk jrrg survshfwv vx�huv d qhjdwlyh vkrfn +vxfk dv dq h!flhqw xpeuhood

surgxfhu h{shulhqflqj xqxvxdoo| jrrg zhdwkhu,/ wkhq wkh frpsdq| fdq fryhu wkh uh0

vxowlqj vkruwdjh ri fdvk  rz e| eruurzlqj rq wkh fuhglw pdunhw dw d sulfh htxdo wr wkh

vrfldo frvw ri ixqgv1 Krzhyhu/ li fuhglw pdunhwv duh lpshuihfw wkhq d qhjdwlyh vkrfn pd|

uhvxow lq edqnuxswf| hyhq iru d frpsdq| zlwk jrrg survshfwv1 Khqfh rxu �qglqj wkdw

sur�wdelolw| suhglfwv edqnuxswf| pruh vwurqjo| wkdq Wrelq*v T lv frqvlvwhqw zlwk wkh

ylhz wkdw �qdqfldo frqvwudlqwv duh lpsruwdqw iru pdq| srruo|0shuiruplqj frpsdqlhv1

Edqnuxsw frpsdqlhv duh |rxqj rq wkh vwrfn pdunhw/ zklfk lv frqvlvwhqw zlwk wkh

Mrydqrylf +4<;5, prgho glvfxvvhg lq Vhfwlrq 6 deryh1 Lq dgglwlrq/ wkh pdujlqdo h�hfwv

rq uxprxuv dqg uxprxu0vl}h lqwhudfwlrq wdnh wkh vdph vljq dv iru dftxluhg frpsdqlhv/

wkrxjk wkh h�hfwv duh voljkwo| zhdnhu1 Wklv vxjjhvwv wkdw zkhq d frpsdq| lv wkh

vxemhfw ri d wdnhryhu uxprxu/ erwk wdnhryhu dqg edqnuxswf| ehfrph pruh olnho|1 Wklv

lv frqvlvwhqw zlwk wkh ylhz wkdw wdnhryhu vshfxodwlrq lv lghqwli|lqj srruo|0shuiruplqj

frpsdqlhv lq jhqhudo> ri wkrvh frpsdqlhv wkdw jr rq wr h{lw wkh vwrfn pdunhw/ vrph duh

dftxluhg dqg vrph duh oltxlgdwhg1 Wklv �qglqj lv vxssruwlyh ri wkh ylhz wkdw �qdqfldo

glvwuhvv lv iuhtxhqwo| dq lpsruwdqw prwlyh iru dftxlvlwlrqv1

Lw zloo eh qrwhg wkdw zh kdyh h{foxghg glylghqgv iurp rxu edvholqh vshfl�fdwlrq

ri wkh h{lw olnholkrrg prghov1 Wkh uhdvrq iru wklv lv wkdw phdvxuhv ri glylghqg srolf|

+vxfk dv glylghqgv0wr0vdohv dqg glylghqgv0wr0fdslwdo, duh jhqhudoo| lqvljql�fdqw zkhq

zh lqfoxgh dv uhjuhvvruv rxu rwkhu phdvxuhv ri frpsdq| shuirupdqfh +sur�wdelolw| dqg

53Wkh lqfrph jhdulqj pdujlqdo h�hfw lv srvlwlyh/ exw lv vljql�fdqw rqo| li erwk sur�wdelolw| dqg
djh gxpplhv duh h{foxghg iurp wkh vhw ri h{sodqdwru| yduldeohv1 Shukdsv vxusulvlqjo|/ wkhuhiruh/ rxu
hylghqfh lqglfdwhv wkdw vwrfn phdvxuhv ri jhdulqj grplqdwh  rz phdvxuhv lq h{sodlqlqj edqnuxswf|
olnholkrrg1 Krzhyhu/ erwk phdvxuhv ri jhdulqj duh grplqdwhg e| sur�wdelolw|1
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T,1 Qhyhuwkhohvv/ wkh uroh ri glylghqgv lv zruwk| ri frpphqw1 Li zh uxq d sduvlpr0

qlrxv prgho zlwk rqo| wlph gxpplhv dqg glylghqg0wr0vdohv rq wkh uljkw0kdqg vlgh/ wkhq

glylghqg0wr0vdohv hqwhuv qhjdwlyho| zlwk d w0vwdwlvwlf ri derxw 04181 Wklv surylghv vrph

olplwhg udwlrqdol}dwlrq iru wkh eholhi wkdw udlvlqj glylghqgv fdq eh d wdnhryhu ghihqfh1

Krzhyhu/ zkhq zh dgg sur�wdelolw| dqg T dv uhjuhvvruv/ wkhq wkh pdujlqdo h�hfw rq

glylghqg0wr0vdohv ehfrphv lqvljql�fdqw +w� �,1 Wklv vxjjhvwv wkdw glylghqgv duh fds0

wxulqj glphqvlrqv ri shuirupdqfh zklfk duh phdvxuhg pruh vwurqjo| e| sur�wdelolw|

dqg T1 Wkh h�hfwv duh vlplodu/ wkrxjk voljkwo| vwurqjhu/ iru edqnuxswf| olnholkrrg1

Wkh deryh �qglqjv rq wkh ghwhuplqdwlrq ri wdnhryhu olnholkrrg lq d pxowlqrpldo

orjlw prgho duh vlplodu wr wkrvh zh irxqg lq wkh xqlyduldwh dqdo|vlv ri Vhfwlrq 81 Wkh

pdlq gl�huhqfhv duh lq wkh vl}h/ sur�wdelolw| dqg glylghqgv �qglqjv1 Lq Vhfwlrq 8 zh

irxqg wkdw elg wdujhwv zhuh |rxqj/ xqsur�wdeoh dqg kdyh orz glylghqg0wr0vdohv1 Zkhq

zh pryh wr d pxowlyduldwh iudphzrun wkhvh h�hfwv duh vwloo revhuydeoh/ exw wkh| duh txlwh

zhdn> wklv lqglfdwhv wkdw rwkhu yduldeohv +qrwdeo| djh/ T dqg uxprxuv, kdyh d pruh

lpsruwdqw uroh lq h{sodlqlqj wdnhryhu olnholkrrg1 Iru edqnuxswflhv wkh pxowlyduldwh

�qglqjv duh vlplodu wr wkrvh ri wkh xqlyduldwh dqdo|vlv/ dowkrxjk wkh glylghqg dqg

lqfrph jhdulqj h�hfwv ehfrph zhdn1

91414 K|srwkhvlv whvwlqj

Zdog whvwv uhyhdo wkdw wkh pdujlqdo h�hfwv rq wkh wdnhryhu h{lw urxwh duh mrlqwo| vlj0

ql�fdqwo| gl�huhqw iurp }hur +�2 d�.o ' �2���2/ S' f�ff,/ dqg wkh vdph lv wuxh iru wkh

edqnuxswf| h{lw urxwh/ wkrxjk wr d ohvvhu h{whqw +�2 d�.o ' ���Se/ S' f�f2H,1 Wkh

orzhu fkl0vtxduh vwdwlvwlf iru edqnuxswflhv lv qrw vxusulvlqj jlyhq wkdw wkhuh duh rqo| 73

oltxlgdwlrqv lq rxu vdpsoh/ dv frpsduhg zlwk 467 wdnhryhuv1 Iru wkh edqnuxswf| urxwh

wkh mrlqw vljql�fdqfh lv frpsohwho| gulyhq e| wkh uhwxuq0rq0vdohv dqg djh yduldeohv= lq

wkh suhvhqfh ri rqh ri wkhvh yduldeohv wkh S0ydoxh rq wkh Zdog whvw lv ehorz 3138 exw

lq wkh devhqfh ri wkhvh yduldeohv lw lv 31571

D Zdog whvw dovr uhmhfwv wkh qxoo k|srwkhvlv ri htxdo pdujlqdo h�hfwv iru dftxluhg

frpsdqlhv dqg edqnuxswflhv +�2 d�.o ' S.�f�/ S' f�ff,1 Wklv uhvxow lv gulyhq e|

gl�huhqfhv lq wkuhh ri wkh yduldeohv= djh/ wdnhryhu uxprxuv dqg Wrelq*v T1 Lq sduwlfxodu/
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wkh qhjdwlyh h�hfw ri djh rq h{lw olnholkrrg lv pxfk vwurqjhu iru wdnhryhuv wkdq iru

oltxlgdwlrq1 Zkloh wkh pdujlqdo h�hfwv rq wdnhryhu uxprxuv dqg T wdnh wkh vdph vljq

iru erwk h{lw urxwhv/ wkh h�hfwv duh djdlq vwurqjhu iru dftxlvlwlrqv wkdq iru edqnuxswf|1

915 Wdnhryhu= Idlohg yhuvxv vxffhvvixo

Lq wklv dqg wkh qh{w vxevhfwlrq zh h{dplqh pruh fduhixoo| wkh wdnhryhu glphqvlrq1

Zh ljqruh wkh edqnuxswf| fkdqqho lq wkhvh wzr vhfwlrqv/ lq wkh vhqvh wkdw zh jurxs

edqnuxsw �upv wrjhwkhu zlwk �upv wkdw zhuh qrw wkh wdujhw ri dq| wdnhryhu elg1 Uhvxowv

gr qrw fkdqjh vljql�fdqwo| li zh uhlqwurgxfh edqnuxswf| dv d vhsdudwh h{lw urxwh lq d

pxowlqrpldo orjlw prgho/ ru li zh jurxs edqnuxsw �upv wrjhwkhu zlwk wkh wdujhwv ri

vxffhvvixo wdnhryhu elgv1

Lq wklv vhfwlrq zh dvn= fdq wkh gdwd glvwlqjxlvk ehwzhhq idlohg dqg vxffhvvixo

wdnhryhuvB Wdeoh 8 suhvhqwv wkh uhvxowv ri d pxowlqrpldo orjlw prgho zlwk wzr hyhqwv=

vxffhvvixo wdnhryhu dqg idlohg wdnhryhu1 Zh �qg wkdw wkh Djh 90< Gxpp| prgho lv

srruo|0lghqwl�hg/ vr zh h{foxgh lw iurp wklv vshfl�fdwlrq1 Wkh vxffhvvixo wdnhryhu

fkdqqho lv zhoo0ghwhuplqhg=54 wkh Zdog whvw ri wkh k|srwkhvlv wkdw wkh vxffhvvixo0

elg pdujlqdo h�hfwv duh mrlqwo| lqvljql�fdqwo| gl�huhqw iurp }hur lv vwurqjo| uhmhfwhg

+�2 d�.o ' ��D�H/ S' f�ff,1 Zh fdqqrw uhmhfw wkh vdph k|srwkhvlv iru wkh idlohg0

elg fkdqqho/ wkrxjk li zh whvw d vxevhw ri wkhvh yduldeohv +vl}h/ T/ ohyhudjh/ lqfrph

jhdulqj/ djh/ uxprxuv dqg uxprxu0vl}h lqwhudfwlrq, zh gr uhmhfw mrlqw lqvljql�fdqfh

+�2 d.o ' �e�f/ S' f�feb,1 Wkhvh �qglqjv duh shukdsv xqvxusulvlqj jlyhq wkh vpdoohu

qxpehuv khuh wkdq lq Vhfwlrqv 914 dqg 916 +qdpho|/ 467 vxffhvvixo elgv dqg 56 idlohg

elgv,1

Wkhuh duh/ krzhyhu/ vrph lqwhuhvwlqj gl�huhqfhv ehwzhhq idlohg dqg vxffhvvixo elgv1

Zh vwurqjo| uhmhfw wkh qxoo k|srwkhvlv wkdw wkh pdujlqdo h�hfwv rq idlohg dqg vxffhvvixo

elgv duh wkh vdph +�2 d�.o ' bD�S/ S' f�ff,1 Wkuhh yduldeohv duh lqglylgxdoo| gl�huhqw

dw wkh 4( ohyho= uxprxuv/ djh dqg vl}h1 D irxuwk yduldeoh/ T/ kdv d S0ydoxh ri 31441 Wkh

srvlwlyh h�hfw ri uxprxuv rq wkh olnholkrrg ri wdnhryhu lv pxfk vwurqjhu iru vxffhvvixo

54Wkh uhvxowv iru vxffhvvixo wdnhryhuv khuh duh vlplodu wr wkrvh lq wkh vshfl�fdwlrq ri wkh suhylrxv
vhfwlrq1
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elgv wkdq iru idlohg elgv1 Wklv lv frqvlvwhqw zlwk wkh hylghqfh lq Vhfwlrq 914 wkdw �upv

pxvw sdvv d ckxugoh* wr ehfrph wkh vxemhfw ri suhvv uhsruwv/ zkhuh rqh srvvleoh kxugoh

lv wkdw d wdnhryhu lv sduwlfxoduo| olnho| wr rffxu vxffhvvixoo|1 Wkxv lw lv pdlqo| elgv wkdw

duh vx!flhqwo| olnho| erwk wr rffxu dqg wr eh vxffhvvixo wkdw dwwudfw suhvv fryhudjh1

Wkh k|srwkhvlv wkdw |rxqj �upv duh pruh olnho| wr eh wdnhryhu wdujhwv lv pxfk

pruh vwurqjo| vxssruwhg iru vxffhvvixo elgv wkdq iru idlohg rqhv1 Wklv lv frqvlvwhqw

zlwk wkh ylhz wkdw vrph uhfhqwo| olvwhg frpsdqlhv pd| dfwlyho| vrolflw elgv iurp odujhu

pruh0hvwdeolvkhg �upv1 Krzhyhu/ lw lv dovr frqvlvwhqw zlwk wkh ylhz wkdw odujh vl}h dfwv

dv d wdnhryhu ghihqfh1 Vrph glvfulplqdwlrq ehwzhhq wkhvh ylhzv zloo eh srvvleoh zkhq

zh h{dplqh wkh iulhqgo|2krvwloh vsolw lq Vhfwlrq 9161

Dqrwkhu lqwhuhvwlqj gl�huhqfh olhv lq wkh vl}h h�hfw1 Zkhuhdv odujhu vl}h pdnhv d

frpsdq| ohvv olnho| wr ehfrph wkh wdujhw ri d vxffhvvixo elg/ lw pdnhv d frpsdq| pruh

olnho| wr eh wkh vxemhfw ri d idlohg elg1 Wklv vxjjhvwv wkdw vl}h dfwv dv d wdnhryhu ghihqfh=

odujh frpsdqlhv duh ehwwhu deoh wr ihqg r� wdnhryhu elgghuv1 Ri frxuvh wr wkh h{whqw

wkdw wkh lqirupdwlrq xvhg lq wklv vwxg| lv sxeolfo|0dydlodeoh/ zh zrxog h{shfw elgghuv

wr eh dzduh wkdw odujh �upv duh ehwwhu deoh wr ghihqg wkhpvhoyhv djdlqvw wdnhryhu

elgv/ lq zklfk fdvh zh zrxog qrw h{shfw wr revhuyh frvwo| idlohg elgv> wr wkh h{whqw

wkdw ohduqlqj lv lpshuihfw/ krzhyhu/ lw dsshduv wkdw vl}h dovr dfwv dv d ghihqfh djdlqvw

uhdolvhg wdnhryhu elgv1

Odvwo|/ zkloh T kdv d vljql�fdqw dqg qhjdwlyh lpsdfw rq wkh olnholkrrg ri ehfrp0

lqj hlwkhu d idlohg ru d vxffhvvixo wdnhryhu wdujhw/ wkh pdjqlwxgh ri wkh h�hfw lv pxfk

vwurqjhu iru vxffhvvixo elgv1 Wklv lv frqvlvwhqw zlwk wkh ylhz wkdw srru suh0elg shu0

irupdqfh dwwudfwv elgghuv/ exw wkdw elgghuv zloo eh suhsduhg wr dwwhpsw wdnhryhu rqo|

zkhq wkh| duh vx!flhqwo| frq�ghqw ri vxffhvv +wdnhryhuv lqyroyh kljk wudqvdfwlrq frvwv/

iru h{dpsoh lq wkh irup ri ihhv wr lqyhvwphqw edqnv,1

Wr vxppdul}h wkh uhvxowv ri wklv vhfwlrq/ wkh gdwd hqdeoh xv wr glvwlqjxlvk eh0

wzhhq vxffhvvixo dqg idlohg wdnhryhu wdujhwv/ wkrxjk wkh idlohg0elg fkdqqho lv ohvv zhoo0

ghwhuplqhg wkdq wkdw iru vxffhvvixo elgv1 Wkhuh dsshdu wr eh vrph lqwhuhvwlqj gl�hu0

hqfhv ehwzhhq wkh wdujhwv ri idlohg dqg vxffhvvixo elgv1 Vl}h dfwv dv d ghihqfh phfkd0
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qlvp/ dv grhv suh0elg shuirupdqfh1 Wdnhryhu uxprxuv duh pruh olnho| wr eh iroorzhg

e| d vxffhvvixo elg wkdq dq xqvxffhvvixo rqh1

916 Wdnhryhu= Iulhqgo| yhuvxv Krvwloh

Dv glvfxvvhg lq Vhfwlrq 6/ wkh glvwlqfwlrq ehwzhhq iulhqgo| dqg krvwloh wdnhryhuv lv

fhqwudo wr wkh pdqdjhuldo glvflsolqh k|srwkhvlv= li wkh pdqdjhu h{shfwv wr orvh uhqwv

diwhu wkh elg wkhq wkhuh lv srwhqwldoo| d glvflsolqdu| h�hfw/ zkhuhdv li wkh pdqdjhu

h{shfwv wr uhwdlq uhqwv wkhuh lv xqolnho| wr eh d glvflsolqdu| h�hfw1 Qxwwdoo +4<<<d,

h{dplqhv zkhwkhu wkh wkuhdw ri iulhqgo| wdnhryhu dqg wkdw ri krvwloh wdnhryhu kdyh

gl�huhqw h�hfwv rq frpsdq| shuirupdqfh1 Wkh irfxv ri dwwhqwlrq khuh zloo eh rq wkh

txhvwlrq ri zkhwkhu wkhuh h{lvw dq| vljql�fdqw gl�huhqfhv ehwzhhq wkh fkdudfwhulvwlfv

ri frpsdqlhv wkdw duh wkh vxemhfw ri krvwloh dqg iulhqgo| elgv1

Rxu glvwlqfwlrq ehwzhhq krvwloh dqg iulhqgo| elgv lv edvhg rq uhsruwv lq wkh �qdqfldo

suhvv dv wr zkhwkhu wkh lqlwldo elg zdv uhmhfwhg ru qrw1 Dv zh glvfxvvhg lq Vhfwlrq 7/

dq| vfkhph xvhg wr fodvvli| elgv rq wkh edvlv ri suhvv lqirupdwlrq lv suredeo| vxemhfw wr

huuru1 Krzhyhu/ rq wkh edvlv ri rxu uhdglqj ri wkh Ilqdqfldo Wlphv uhsruwv/ zh zrxog

h{shfw wkdw rxu vfkhph fodvvl�hv wrr ihz elgv dv krvwloh1

Wdeoh 9 suhvhqwv d prgho zlwk iulhqgo| wdnhryhu dqg krvwloh wdnhryhu dv wkh h{lw

urxwhv1 Uhvxowv duh vlplodu li zh wdnh wkh hyhqwv wr eh iulhqgo| elg +zkhwkhu idlohg ru

vxffhvvixo, dqg krvwloh elg +idlohg ru vxffhvvixo,/ dqg li zh lqwurgxfh edqnuxswf| dv

d vhsdudwh h{lw urxwh1 Iru wkh prgho lq Wdeoh 9 wkh S0ydoxh rq wkh Zdog whvw ri wkh

k|srwkhvlv wkdw wkh pdujlqdo h�hfwv duh mrlqwo| lqvljql�fdqwo| gl�huhqw iurp }hur lv

f�ffff iru wkh iulhqgo| wdnhryhu urxwh dqg f��f. iru wkh krvwloh wdnhryhu urxwh1 Iru krv0

wloh wdnhryhuv wkh S0Ydoxh idoov wr f�fe li wkh wlph gxpplhv duh h{foxghg +dowkrxjk wkh

wlph gxpplhv duh mrlqwo| vljql�fdqw/ wkh odujhu qxpehu ri sdudphwhuv uhtxlulqj hvwl0

pdwlrq uhgxfhv mrlqw vljql�fdqfh,1 Wkh vxshulru ghwhuplqdwlrq ri wkh iulhqgo| wdnhryhu

hyhqw lv xqvxusulvlqj/ jlyhq wkdw wkhuh duh 64 krvwloh wdnhryhuv lq wkh 4<;<0<9 vdpsoh/

dv frpsduhg zlwk 436 iulhqgo| wdnhryhuv1 Qrw vxusulvlqjo|/ wkh uhvxowv iru wkh iulhqgo|

wdnhryhu h{lw urxwh duh txlwh vlplodu wr wkrvh iru wkh edvlf wdnhryhu urxwh lq Wdeoh 71

Wkh qxoo k|srwkhvlv wkdw wkh pdujlqdo h�hfwv duh mrlqwo| htxdo dfurvv iulhqgo| dqg
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krvwloh wdnhryhuv lv vwurqjo| uhmhfwhg +�2 d�.o ' .e�f/ S' f�ff,1 Ixuwkhu Zdog whvwv

uhyhdo wkdw wklv gl�huhqfh lv gulyhq e| wkh djh yduldeohv/ wkrxjk vl}h/ ohyhudjh dqg

wdnhryhu uxprxuv duh dovr lqglylgxdoo| vljql�fdqwo| gl�huhqw dfurvv wkh wdnhryhu w|shv

dw wkh 9( ohyho1

Lq sduwlfxodu/ ehlqj |rxqj rq wkh vwrfn pdunhw kdv d pxfk vwurqjhu srvlwlyh h�hfw

rq wkh olnholkrrg ri ehfrplqj d iulhqgo| wdujhw wkdq d krvwloh wdujhw1 Wklv lv ixuwkhu

fruurerudwlrq ri wkh ]lqjdohv +4<<8, prgho/ zklfk suhglfwv wkdw pdqdjhuv zlvklqj wr

vhoo wkhlu frpsdqlhv dw d kljk sulfh pd| xqghuwdnh dq LSR suhflvho| lq rughu wr vrolflw

d kljk elg1

Vl}h kdv d vwurqj dqg qhjdwlyh h�hfw rq wkh suredelolw| ri ehlqj iulhqgo|0dftxluhg/

exw dq lqvljql�fdqw h�hfw iru krvwloh0dftxluhg1 Wklv uxqv frxqwhu wr wkh ylhz wkdw odujhu

�upv duh ehwwhu deoh wr ghihqg wkhpvhoyhv djdlqvw krvwloh wdnhryhuv1 Wkh qhjdwlyh vl}h

h�hfw iru iulhqgo| elgv lv frqvlvwhqw zlwk d �qdqfldo frqvwudlqwv ylhz/ zkhuhe| vpdoo

�upv kdyh srruhu dffhvv wr h{whuqdo vrxufhv ri �qdqfh/ dqg wkxv kdyh dq lqfhqwlyh

wr phujh zlwk odujhu frpsdqlhv zkr gr qrw idfh vljql�fdqw �qdqfldo frqvwudlqwv1 D

ixuwkhu zd| ri fruurerudwlqj wklv k|srwkhvlv zrxog eh wr vhh li iulhqgo| dftxluhuv duh

odujh> rxu gdwd gr qrw frqwdlq wklv lqirupdwlrq/ wkrxjk iurp rwkhu vwxglhv ri wdnhryhuv

zh nqrz wkdw lq idfw dftxluhuv duh w|slfdoo| vhyhudo wlphv odujhu wkdq dftxluhhv +hj/

Prufn0Vkohlihu0Ylvkq| 4<;;,1

Ohyhudjh kdv d vwurqj dqg srvlwlyh h�hfw rq wkh suredelolw| ri ehlqj iulhqgo|0

dftxluhg/ exw qrw rq wkh suredelolw| ri ehlqj krvwloh0dftxluhg1 Wklv ohqgv ixuwkhu

vxssruw wr wkh ylhz wkdw �qdqfldoo| glvwuhvvhg frpsdqlhv uhdglo| dffhsw uhvfxh elgv1

Rqo| rqh �qdqfldo suhvvxuh yduldeoh/ qdpho| lqgxvwu| lqfrph jhdulqj/ vljql�fdqwo|

d�hfwv wkh suredelolw| ri ehlqj d krvwloh wdujhw/ dqg lw grhv vr qhjdwlyho|1 Rqh h{0

sodqdwlrq iru wklv qhjdwlyh h�hfw lv wkdw �qdqfldo suhvvxuh dfwv dv d vxevwlwxwh iru wkh

wkuhdw ri krvwloh wdnhryhu/ vr wkdw zkhuh wkhuh lv juhdwhu �qdqfldo suhvvxuh wkhuh lv ohvv

olnholkrrg ri d krvwloh wkuhdw1 Wklv lv frqvlvwhqw zlwk wkh ]zlheho +4<<9, prgho/ zkhuh

pdqdjhuv wdnh rq ghew wr ghwhu krvwloh wdnhryhu1 Krzhyhu/ zh vkrxog wuhdw wklv uhvxow

zlwk fdxwlrq ehfdxvh zh zrxog h{shfw wkh h�hfw wr rshudwh dw wkh frpsdq| ohyho udwkhu

63



wkdq wkh lqgxvwu| ohyho1

Zh �qg qr vljql�fdqw gl�huhqfh lq suh0elg shuirupdqfh +uhwxuq0rq0vdohv ru T, eh0

wzhhq iulhqgo| dqg krvwloh dftxluhgv/ dowkrxjk wkhuh dsshduv wr eh xqghushuirupdqfh

lq erwk fdvhv155 Zh kdyh sxw iruzdug vhyhudo srvvleoh h{sodqdwlrqv iru zk| iulhqgo|

wdujhwv pljkw eh h{shfwhg wr kdyh srru suh0elg shuirupdqfh1 Zkdw fdq h{sodlq wkh

�qglqj lq Wdeoh 9 wkdw wkh suredelolw| ri krvwloh wdnhryhu lv ghfuhdvlqj lq Wrelq*v TB

Zh vxjjhvw wzr h{sodqdwlrqv1 Iluvw/ wr wkh h{whqw wkdw zh eholhyh wkdw rxu fodvvl�0

fdwlrq vfkhph kdv vhohfwhg wkrvh elgv zkhuh wkh pdqdjhu glg lq idfw h{shfw wr orvh

uhqwv/ wkhuh lv vxssruw iru d glvflsolqdu| prwlyh1 Vhfrqg/ krzhyhu/ rxu fodvvl�fdwlrq

vfkhph lv vxemhfw wr huuru/ suredeo| lq wkh gluhfwlrq ri fodvvli|lqj wrr ihz elgv dv krv0

wloh1 Li vr/ wkhq vrph ri wkh revhuyhg xqghushuirupdqfh ri ciulhqgo|* elgv pd| lq idfw

uh hfw glvflsolqdu| h�hfwv1 Li zh duh zurqj derxw wkh gluhfwlrq ri fodvvl�fdwlrq eldv/

wkhq wkh qhjdwlyh T pdujlqdo h�hfw rq wkh krvwloh fkdqqho pd| fdswxuh wr vrph h{whqw

wkh prwlyhv iru iulhqgo| wdnhryhu�vxfk dv �qdqfldo glvwuhvv/ �qdqfldo v|qhujlhv dqg

vhoolqj0rxw1

Ilqdoo|/ wdnhryhu uxprxuv srvlwlyho| d�hfw wkh olnholkrrg ri ehlqj dftxluhg zlwk

htxdo vwdwlvwlfdo vljql�fdqfh zkhwkhu iulhqgo| ru krvwloh +d w0vwdwlvwlf ri dssur{lpdwho|

6,1 Krzhyhu/ wkh vl}h ri wkh h�hfw lv pxfk juhdwhu iru iulhqgo| dftxluhgv wkdq iru krvwloh

dftxluhgv1 Wklv lv frqvlvwhqw zlwk wkh ylhz wkdw wkhuh duh pxfk vwurqjhu lqfhqwlyhv wr

frqwdlq ohdnv lq wkh fdvh ri d krvwloh elg wkdq d iulhqgo| rqh/ vr wkdw sxeolf lqirupdwlrq

zrxog eh h{shfwhg wr eh ohvv uholdeoh iru krvwloh elgv1

Rxu �qglqjv iru krvwloh dqg iulhqgo| dftxluhgv zlwk uhjdug wr djh/ sur�wdelolw|/

dqg ohyhudjh duh vlplodu wr wkrvh lq wkh xqlyduldwh dqdo|vlv ri Vhfwlrq 81 Krzhyhu/

wkhuh duh wzr pdlq gl�huhqfhv= lq Vhfwlrq 8 zh irxqg wkdw krvwloh dftxluhgv duh odujh/

exw vl}h grhv qrw d�hfw wkh suredelolw| ri ehlqj krvwloh0dftxluhg lq wkh pxowlyduldwh

iudphzrun> dqg wkh xqlyduldwh uhvxowv vxjjhvw wkdw krvwloh dftxluhgv kdyh orzhu Wrelq*v

T wkdq iulhqgo| dftxluhgv/ exw wkhuh lv qr vxfk gl�huhqfh lq wkh pdujlqdo h�hfwv ri wkh

pxowlyduldwh prgho1

Wr vxppdul}h/ wkh krvwloh wdnhryhu fkdqqho lv uhdvrqdeo| zhoo0ghwhuplqhg lq rxu

55Wklv lv frqvlvwhqw zlwk wkh �qglqjv ri Frpphqw0Vfkzhuw +4<<:,1
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prgho/ wkrxjk ohvv zhoo wkdq wkh iulhqgo| wdnhryhu fkdqqho1 Wkhuh duh qrwdeoh gli0

ihuhqfhv ehwzhhq wkh fkdudfwhulvwlfv wkdw pdnh iulhqgo| dqg krvwloh wdnhryhuv olnho| wr

rffxu/ wkrxjk wkh| gr qrw uhodwh wr suh0elg shuirupdqfh1 Ehlqj vwrfn pdunhw0|rxqj/

vpdoo/ kljko| ohyhudjhg ru wrxwhg dv d wdnhryhu wdujhw lq wkh �qdqfldo suhvv kdv d pxfk

vwurqjhu srvlwlyh lpsdfw rq wkh suredelolw| ri ehlqj iulhqgo|0dftxluhg wkdq rq wkh olnh0

olkrrg ri ehlqj krvwloh0dftxluhg1 Wkhvh uhvxowv duh frqvlvwhqw zlwk wkhrulhv wkdw suhglfw

wkdw frpsdqlhv uhdglo| dffhsw elgv wr vhoo rxw diwhu jrlqj sxeolf/ ru lq wkh fdvh ri �0

qdqfldo glvwuhvv1 Wkhuh lv olwwoh vxssruw iru wkh ylhz wkdw krvwloh wdujhwv kdyh srruhu

suh0elg shuirupdqfh wkdq iulhqgo| wdujhwv/ wkrxjk erwk nlqgv ri wdujhwv h{shulhqfh srru

suh0elg shuirupdqfh/ dv phdvxuhg e| Wrelq*v T1 Ilqdoo|/ wkhuh lv vrph/ doehlw zhdn/

hylghqfh wkdw juhdwhu �qdqfldo suhvvxuh pd| dfw dv d vxevwlwxwh iru wkh wkuhdw ri krvwloh

wdnhryhu1

: Frqfoxvlrq

Wklv sdshu kdv hvwlpdwhg wdnhryhu olnholkrrgprghov iru XN txrwhg frpsdqlhv/ fryhulqj

d vdpsoh ri 976 frpsdqlhv ryhu wkh shulrg 4<;<0<91 Wkh yduldeohv zh xvhg wr h{sodlq

wdujhw olnholkrrg zhuh gudzq iurp dffrxqwlqj gdwd/ vkduh sulfhv/ pdfurhfrqrplf vhulhv/

dqg�d uhodwlyho| qryho vrxufh�uhsruwv lq wkh �qdqfldo suhvv1

Zh irxqg wkdw wdnhryhuv/ edqnuxswf| dqg vxuylydo duh vwdwlvwlfdoo| glvwlqjxlvkdeoh

xvlqj rxu wdnhryhu olnholkrrg prghov1 Dovr glvwlqjxlvkdeoh duh idlohg yhuvxv vxffhvvixo

wdnhryhu elgv/ dqg iulhqgo| yhuvxv krvwloh wdnhryhuv1

Edqnuxswf| olnholkrrg lv juhdwhu iru frpsdqlhv zlwk srru sur�wdelolw|/ frpsdqlhv

wkdw duh uhfhqwo| olvwhg rq wkh vwrfn pdunhw/ frpsdqlhv wkdw duh kljko| ohyhudjhg/ dqg

frpsdqlhv wkdw duh wkh vxemhfw ri wdnhryhu uxprxuv lq wkh �qdqfldo suhvv1 Wkh idfw wkdw

Wrelq*v T�zklfk lv d iruzdug0orrnlqj shuirupdqfh phdvxuh�kdv olwwoh h{sodqdwru|

srzhu/ lv vxjjhvwlyh ri wkh ylhz wkdw edqnuxsw frpsdqlhv duh qrw dozd|v frpsdqlhv

zlwk d srru ixwxuh/ dqg wkxv wkdw �qdqfldo glvwuhvv pruh wkdq hfrqrplf glvwuhvv lv wkh

pdlq gulyhu ri edqnuxswf|1

Vhyhudo yduldeohv duh lpsruwdqw lq h{sodlqlqj wdnhryhu olnholkrrg/ qrwdeo| djh vlqfh
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olvwlqj/ wdnhryhu uxprxuv/ wkh uxprxu0vl}h lqwhudfwlrq/ Wrelq*v T/ vl}h dqg�wr d ohvvhu
h{whqw�ohyhudjh dqg uhwxuq0rq0vdohv1 Wdnhryhu olnholkrrg lv ghfuhdvlqj lq suh0elg shu0

irupdqfh/ zkhwkhu phdvxuhg e| Wrelq*v T ru sur�wdelolw|1 Wklv lv hylghqfh ri wkh ylhz

wkdw wkh pdunhw iru frusrudwh frqwuro vhohfwv xqghushuiruplqj frpsdqlhv dv wdnhryhu

wdujhwv/ wkrxjk lw grhv qrw lq lwvhoi jlyh xv suhflvh lqirupdwlrq rq wkh prwlyhv iru

dftxlvlwlrq1 Kljko| jhduhg frpsdqlhv duh pruh olnho| wr ehfrph dftxluhg/ zklfk lv

frqvlvwhqw zlwk d �qdqfldo glvwuhvv prwlyh iru wdnhryhuv1 Lq dgglwlrq/ frpsdqlhv zklfk

duh uhfhqwo| olvwhg duh pxfk pruh olnho| wr ehfrph dftxluhg1 Wdnhryhu olnholkrrg lv lq0

fuhdvlqj lq wkh lqflghqfh ri wdnhryhu vshfxodwlrq lq wkh �qdqfldo suhvv/ exw lv ghfuhdvlqj

lq wkh vl}h0uxprxuv lqwhudfwlrq1 Wklv vxjjhvwv wkdw wkh �qdqfldo suhvv lv surylglqj xvh0

ixo lqirupdwlrq ryhu dqg deryh frpsdq| dffrxqwv uhjduglqj frpsdqlhv wkdw duh olnho|

wr ehfrph dftxluhg1 Wkh vljq rq wkh lqwhudfwlrq whup lq frqvlvwhqw zlwk wkh ylhz wkdw/

jlyhq wkh uhsruwlqj eldv lq idyrxu ri odujh frpsdqlhv/ lqirupdwlrq uhjduglqj vpdoo frp0

sdqlhv pxvw eh hvshfldoo| dffxudwh ehiruh dwwudfwlqj vshfxodwlyh frpphqw1 Lq frqwudvw

wr vhyhudo suhylrxv vwxglhv/ zh �qg wkdw lqgxvwu| idfwruv duh qrw lpsruwdqw iru wdnhryhu

olnholkrrg/ zkhwkhu phdvxuhg dw wkh 50gljlw VLF ohyho ru dw d pruh djjuhjdwhg ohyho1

Zh �qg wkdw iulhqgo| dqg krvwloh wdnhryhu olnholkrrg kdyh vwdwlvwlfdoo| glvwlqfw gh0

whuplqdqwv1 Wkh djh/ vl}h/ ohyhudjh dqg uxprxu h�hfwv duh pxfk pruh surqrxqfhg iru

iulhqgo| wdnhryhuv wkdq iru krvwloh wdnhryhuv1 Wkhuh lv vrph hylghqfh wkdw kljk lqgxv0

wu| �qdqfldo suhvvxuh uhgxfhv wkh olnholkrrg ri krvwloh wdnhryhu1 Zh �qg qr hylghqfh

ri gl�huhqfhv lq suh0elg T dqg uhwxuq0rq0vdohv shuirupdqfh ehwzhhq iulhqgo| dqg krv0

wloh wdujhwv/ dowkrxjk ri frxuvh zh �qg wkdw erwk nlqgv ri wdujhw dsshdu wr kdyh srru

suh0elg shuirupdqfh1

Wkhuh zhuh dovr vrph vljql�fdqw gl�huhqfhv ehwzhhq wkh ghwhuplqdqwv ri vxffhvvixo

dqg idlohg elgv1 Wkh srvlwlyh h�hfw ri uxprxuv rq wkh olnholkrrg ri wdnhryhu lv pxfk

vwurqjhu iru vxffhvvixo elgv wkdq iru idlohg elgv/ vxjjhvwlqj wkdw �qdqfldo vshfxodwlrq

irfxvhv rq frpsdqlhv wkdw duh hvshfldoo| fohdu fdqglgdwhv iru dftxlvlwlrq1 Ehlqj |rxqj

udlvhv wkh uhodwlyh suredelolw| ri vxffhvvixo yhuvxv idlohg wdnhryhu/ vxjjhvwlqj wkdw |rxqj

�upv duh hvshfldoo| ghihqfhohvv djdlqvw wdnhryhu dwwhpswv1 Zkhuhdv odujhu vl}h pdnhv d
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frpsdq| ohvv olnho| wr eh wkh wdujhw ri d vxffhvvixo elg/ lw pdnhv d frpsdq| pruh olnho|

wr eh wkh vxemhfw ri d idlohg elg1 Wklv vxjjhvwv wkdw vl}h dfwv dv d wdnhryhu ghihqfh= odujh

frpsdqlhv duh ehwwhu deoh wr ihqg r� wdnhryhu elgghuv1 Zkloh T kdv d vljql�fdqw dqg

qhjdwlyh lpsdfw rq wkh olnholkrrg ri ehfrplqj hlwkhu d idlohg ru d vxffhvvixo wdnhryhu

wdujhw/ wkh pdjqlwxgh ri wkh h�hfw lv pxfk vwurqjhu iru vxffhvvixo elgv/ vxjjhvwlqj wkdw

jrrg T0shuirupdqfh dovr dfwv dv d ghihqfh phfkdqlvp djdlqvw wdnhryhu elgv1

Zkdw duh wkh lpsolfdwlrqv ri wkhvh uhvxowv iru wkhrulhv ri wdnhryhuB Iru iulhqgo|

wdnhryhu wdujhwv/ zh irxqg vxssruw iru wkuhh prwlyhv= �qdqfldo glvwuhvv> �qdqflqj v|q0

hujlhv> dqg wkh ]lqjdohv +4<<8, LSR0wr0vhoo0rxw prgho1 Hylghqfh iru �qdqfldo glvwuhvv dv

d prwlyh frphv iurp wkh frpelqdwlrq ri kljk ohyhudjh zlwk srru suh0elg shuirupdqfh

lq iulhqgo| wdujhwv1 Hylghqfh iru �qdqflqj v|qhujlhv frphv iurp wkh idfw wkdw iulhqgo|

wdujhwv duh olnho| wr eh vpdoo/ kljko| ohyhudjhg/ dqg xqghushuiruplqj1 Wkh ]lqjdohv

prgho lv vxssruwhg e| wkh idfw wkdw frpsdqlhv wkdw kdyh ehhq txrwhg iru rqo| d vkruw

shulrg ri wlph duh idu pruh olnho| wr eh dftxluhg wkdq roghu frpsdqlhv/ sduwlfxoduo| yld

iulhqgo| wdnhryhuv1

Zlwk uhjdug wr krvwloh wdujhwv/ wkh srru suh0elg shuirupdqfh frpelqhg zlwk wkh

lqvljql�fdqfh ri �qdqfldo suhvvxuh yduldeohv lv frqvlvwhqw zlwk wkh glvflsolqdu| ylhz wkdw

wdnhryhu udlghuv vhohfw xqghushuiruplqj frpsdqlhv iru dftxlvlwlrq1 Krzhyhu/ zh �qg

qr hylghqfh wkdw suh0elg shuirupdqfh gl�huv dv ehwzhhq iulhqgo| dqg krvwloh wdujhwv1

Zh dovr irxqg vrph/ dgplwwhgo| qrw yhu| vwurqj/ hylghqfh wkdw wkh wkuhdw ri krvwloh

wdnhryhu dqg �qdqfldo suhvvxuh duh vxevwlwxwhv/ vlqfh juhdwhu lqgxvwu| �qdqfldo suhvvxuh

zdv dvvrfldwhg zlwk d orzhu olnholkrrg ri krvwloh +exw qrw iulhqgo|, elgglqj1 Wklv

frpsohphqwv wkh uhvxowv ri Qlfnhoo0Qlfrolwvdv0Gu|ghq +4<<:,/ zkr surylgh hylghqfh wkdw

surgxfw0pdunhw frpshwlwlrq/ lqwhuqdo prqlwrulqj dqg �qdqfldo suhvvxuh duh vxevwlwxwh

irupv ri pdqdjhuldo glvflsolqh1

Dsduw iurp vkhgglqj oljkw rq wkhrulhv ri wdnhryhu/ wkh wdnhryhu olnholkrrg prghov

xvhg lq wklv sdshu fdq eh ydoxdeoh lq surylglqj d txdqwlwdwlyh phdvxuh ri wkh lqwhqvlw|

ri wkh wkuhdw ri wdnhryhu1 Iru dq dqdo|vlv ri wkh h�hfwv ri wkh wkuhdw ri wdnhryhu rq

frpsdq| shuirupdqfh xvlqj wkhvh phdvxuhv/ vhh Qxwwdoo +4<<<d,1
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Lq forvlqj zh phqwlrq d gdwd0uhodwhg olplwdwlrq ri wkh fxuuhqw vwxg|1 Shukdsv wkh

prvw vljql�fdqw rplvvlrq dv d srwhqwldo h{sodqdwru| yduldeoh zdv d phdvxuh ri h{fhvv

vwrfn pdunhw uhwxuqv1 Zh glg lqfoxgh Wrelq*v T/ zklfk lqfrusrudwhv d phdvxuh ri wkh

pdunhw ydoxh ri htxlw|1 Lq dgglwlrq/ wkh hylghqfh iurp wkh h{lvwlqj vwxglhv lv wkdw T

dqg h{fhvv uhwxuqv vhhp wr kdyh vlplodu h�hfwv rq wdnhryhu olnholkrrg +Sdohsx/ 4<;9>

Frpphqw0Vfkzhuw/ 4<<8,1 Qhyhuwkhohvv/ lw zrxog eh dq lqwhuhvwlqj h{whqvlrq wr lqfoxgh

d phdvxuh ri h{fhvv uhwxuqv1
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Gdwd Dsshqgl{
Prvw ri wkh dffrxqwlqj lwhpv zhuh wdnhq gluhfwo| iurp Gdwdvwuhdp/ dv ghvfulehg

lq wkh Gdwd Dsshqgl{ Wdeoh1 Dgmxvwphqwv zhuh pdgh wr rewdlq d frqvlvwhqw vhulhv iru

lqyhvwphqw/ dqg wr hvwlpdwh wkh qhw fdslwdo vwrfn dw uhsodfhphqw frvw1

Rxu phdvxuh ri lqyhvwphqw uhfrugv jurvv �{hg lqyhvwphqw1 Iru wkh shulrg xs wr dqg

lqfoxglqj 4<<4 zh xvh gv768/ zklfk zdv Gdwdvwuhdp*v wrwdo qhz �{hg dvvhwv yduldeoh/

iurp wkh vrxufhv dqg xvhv dffrxqwv1 Wklv yduldeoh lv wkh vxp ri gv764 + rz ri h{shq0

glwxuh rq jurvv gluhfw sxufkdvhv ri �{hg dvvhwv, dqg gv765 +wkh errn ydoxh ri jurvv

dftxlvlwlrqv ri �{hg dvvhwv,1 Iroorzlqj wkh fkdqjh lq XN dffrxqwlqj surfhgxuhv lq

4<<4/ gv764 lv uhodehoohg gv4357 dqg gv765 lv qr orqjhu dydlodeoh1 Lq sodfh ri gv765 zh

xvh 4@ dfc gve.bo/ zkhuh gv7:< lv dv gv765/ h{fhsw qhw ri wkh errn ydoxh ri glyhvwphqwv

ri �{hg dvvhwv1

Rxu fdslwdo vwrfn yduldeoh Rg
|
g�| lv d uhsodfhphqw frvw hvwlpdwh ri qhw �{hg dvvhwv

dw fxuuhqw sulfhv/ zkhuh Rg
|
lv dq lpsolflw sulfh gh dwru iru fdslwdo jrrgv1 Zh wdnh wkh

errn ydoxh ri qhw �{hg dvvhwv +gv66<, lq wkh �uvw vdpsoh |hdu iru d frpsdq|/ dqg dgmxvw

iru suh0vdpsoh fdslwdo jrrgv sulfh lq dwlrq pdnlqj wkh dvvxpswlrq wkdw doo fdslwdo lv

wkuhh |hduv rog1 Wkh gv66< yduldeoh frpsulvhv odqg/ exloglqjv/ sodqw dqg pdfklqhu|/

dqg h{foxghv lqyhqwrulhv1 Iru vxevhtxhqw |hduv zh doorz iru ghsuhfldwlrq dqg lq dwlrq

dffruglqj wr wkh shushwxdo lqyhqwru| irupxod

Rg
|n�g�|n� '

k
E�� B� Rg

|
g�|

l Rg
|n�

Rg|
n Rg

|n�U�|n� +4,

zlwk B ' f�fH/ zkhuh Rg
|
U�| lv jurvv �{hg lqyhvwphqw/ dv ghvfulehg deryh1 L wkdqn Vwhyh

Erqg iru surylglqj wkh Iruwudq surjudp wkdw frpsxwhv wklv irupxod1

Wkh lqyhvwphqw sulfh vhulhv Rg
|
lv iruphg xvlqj R!fh iru Qdwlrqdo Vwdwlvwlfv +RQV,

gdwd dv wkh zhljkwhg vxp ri sulfh vhulhv iru exloglqjv dqg iru sodqw2pdfklqhu|/ zkhuh

wkh zhljkwv uh hfw wkh uhvshfwlyh vkduhv lq djjuhjdwh lqyhvwphqw1

Rxu 50gljlw VLF rxwsxw sulfh vhulhv/ wdnhq iurp RQV sxeolfdwlrqv/ zdv nlqgo| sur0

ylghg e| Gdskqh Qlfrolwvdv1 Ilupv zhuh doorfdwhg wr VLF jurxsv edvhg rq wkhlu Vwrfn

H{fkdqjh vhfwru fodvvl�fdwlrq1
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Rxu lqlwldo vdpsoh lv d sdqho ri .S. qrq�qdqfldo frpsdqlhv wkdw zhuh olvwhg rq wkh

Orqgrq Vwrfn H{fkdqjh lq Ghfhpehu 4<;:/ dqg wkdw glg qrw glh ehiruh Mxqh 4<;;1

Ydulrxv cfohdqlqj* surfhgxuhv zhuh dssolhg wr wkh gdwd1 Frpsdqlhv zlwk wkh iroorzlqj

gdwd fkdudfwhulvwlfv zhuh uhpryhg hqwluho| iurp wkh gdwdvhw= frpsdqlhv zlwk ihzhu wkdq

wzr revhuydwlrqv> frpsdqlhv zlwk plvvlqj vhulhv rq nh| yduldeohv +vxfk dv vdohv uhyhqxh

dqg hpsor|phqw,> dqg frpsdqlhv zlwk ihzhu wkdq Df hpsor|hhv1 Wkhvh surfhgxuhv

uhgxfhg wkh vdpsoh iurp dq lqlwldo .S. frpsdqlhv wr SH. frpsdqlhv1 Rxu uxprxuv

gdwd ehjlq lq 4<;;> wklv ixuwkhu uhgxfhv wkh vdpsoh iurp 9;: wr 976 frpsdqlhv1

Lpsodxvleoh hpsor|phqw revhuydwlrqv zhuh uhsodfhg e| �jxuhv iurp H{who zkhuh

srvvleoh14 Zh dovr h{dplqhg vhulhv zlwk odujh mxpsv lq wkh nh| surgxfwlrq ixqfwlrq

yduldeohv/ qdpho| vdohv/ hpsor|phqw dqg wkh fdslwdo vwrfn1 Wkh vwdqgdug dssurdfk lv

wr h{foxgh frpsdqlhv zlwk odujh mxpsv +iru h{dpsoh |hdu0rq0|hdu fkdqjhv ri d idfwru

h{fhhglqj wkuhh,1 Zklovw wklv dssurdfk pd| eh vhqvleoh iru vrph hpslulfdo txhvwlrqv/

lw grhv qrw vhhp dssursuldwh khuh ehfdxvh li wzr frpsdqlhv phujh wkhq zh zrxog ixoo|

h{shfw vdohv/ hpsor|phqw dqg fdslwdo wr lqfuhdvh/ srvvleo| e| d odujh dprxqw1 Wkxv

zh orrnhg iru mxpsv lq udwlrv ehwzhhq wkh nh| yduldeohv/ qdpho| wkh udwlrv ri vdohv0

wr0oderxu/ fdslwdo0wr0vdohv/ dqg fdslwdo0wr0oderxu1 Wkh orjdulwkpv ri wkhvh udwlrv duh

urxjko| v|pphwulfdoo| glvwulexwhg/ dqg d mxps ri d idfwru ri wkuhh lq wkh udwlr lwvhoi

fruuhvsrqgv dssur{lpdwho| wr d fkdqjh lq wkh orjdulwkp ri wkh udwlr ri dw ohdvw �yh

vwdqgdug ghyldwlrqv iurp wkh phdq1 Vl{w|0vl{ frpsdqlhv kdg fkdqjhv ri pruh wkdq d

idfwru ri wkuhh lq wkhvh udwlrv dw vrph srlqw gxulqj wkh vdpsoh shulrg1 Lq hdfk fdvh zh

dvvhvvhg zkhwkhu wkh mxpsv zhuh lpsodxvleoh +iru h{dpsoh zlwk uhihuhqfh wr uhsruwv lq

wkh Ilqdqfldo Wlphv,/ dqg li vr zh h{foxghg wkh dssursuldwh vhulhv1

Revhuydwlrqv rq dffrxqwlqj |hdu shulrgv ri ohvv wkdq 44 prqwkv ru pruh wkdq 46

prqwkv zhuh uhpryhg1 Rqo| frqvhfxwlyh |hduo| revhuydwlrqv zhuh nhsw1 Li dq dffrxqw0

lqj |hdu lq d frpsdq|*v vhulhv zdv hlwkhu plvvlqj ru uhodwhv wr d �qdqfldo |hdu wkdw lv

vkruwhu wkdq 44 prqwkv ru orqjhu wkdq 46 prqwkv/ wkhq wkh revhuydwlrq zdv uhpryhg/

4Zh xvh Gdwdvwuhdp udwkhu wkdq H{who dv rxu sulpdu| vrxufh ri dffrxqwlqj gdwd ehfdxvh H{who
jhqhudoo| uhpryhv ghdg frpsdqlhv vrrq diwhu h{lw/ zkloh Gdwdvwuhdp surylghv uhdvrqdeo| ixoo fryhudjh
ri ghdg �upv +dw ohdvw iru rxu shulrg ri lqwhuhvw/ qdpho| 4<;<0<9,1 Iru d vwxg| ri wdnhryhuv/ wklv lv
reylrxvo| d ghflvlyh idfwru lq Gdwdvwuhdp*v idyrxu1
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dqg wkh orqjhu srvw04<;; vhulhv zdv nhsw1 Iru h{dpsoh/ vxssrvh d frpsdq| uhsruwv

lq dffrxqwlqj |hduv 4<;;0<8/ exw wkdw wkh 4<<3 revhuydwlrq lv hlwkhu plvvlqj ru uhodwhv

wr d qrq0450prqwk shulrg1 Wkhq zh uhpryhg wkh 4<;;0<3 revhuydwlrqv/ exw nhsw wkh

4<<40<8 vhulhv1 Wkxv dowkrxjk doo ri rxu frpsdqlhv zhuh olvwhg rq wkh Orqgrq Vwrfn

H{fkdqjh lq Mdqxdu| 4<;;/ wkh gdwd vhulhv iru vrph ri rxu frpsdqlhv gr qrw ehjlq

xqwlo diwhu 4<;;1 Wklv h{sodlqv wkh idfw wkdw lq Froxpq 4 ri Wdeoh 4 wkhuh duh rqo| D.b

frpsdqlhv zlwk gdwd iru 4<;;/ hyhq wkrxjk wkhuh zhuh SH. frpsdqlhv lq rxu vdpsoh1

Ghwdlov ri zklfk �upv zhuh wkh vxemhfw ri vxffhvvixo wdnhryhu elgv zhuh rewdlqhg

iurp wkh Orqgrq Vkduh Sulfh Gdwdedvh/ zklfk uhfrugv frpsdq| h{lwv/ ghdwk gdwh/ dqg

uhdvrq iru h{lwv1 Krzhyhu/ iru wdnhryhuv wkh OVSG ghdwk gdwh uhihuv wr wkh olvwlqj

fdqfhoodwlrq/ zklfk riwhq rffxuv vhyhudo prqwkv diwhu wkh dfwxdo elg lv dffhswhg e| wkh

wdujhw vkduhkroghuv1 Khqfh iru hdfk wdnhryhu h{lw zh fkhfnhg wkh Ilqdqfldo Wlphv iru

wkh fruuhfw gdwh ri elg dffhswdqfh/ dqg xvhg wklv gdwh dv wkh ghdwk gdwh1

Wkh OVSG dovr surylghv d Vwrfn H{fkdqjh vhfwru fodvvl�fdwlrq yduldeoh1 Vfrww

Hydqv nlqgo| surylghg dq dojrulwkp wkdw pdsv wklv fodvvl�fdwlrq lqwr d 50gljlw VLF

lqgxvwu| frgh1 Zh xvhg wklv dojrulwkp wr doorfdwh hdfk ri rxu frpsdqlhv wr d 50gljlw

VLF lqgxvwu|1

Iru wkh sxusrvhv ri gdwd dqdo|vlv/ lw zdv qhfhvvdu| wr fuhdwh d c|hdu* yduldeoh iru

hdfk revhuydwlrq1 Li d frpsdq|*v �qdqfldo |hdu hqgv ehwzhhq Mdqxdu| dqg Mxqh/ wkhq

wklv revhuydwlrq lv fodvvl�hg dv ehorqjlqj wr wkh suhylrxv fdohqgdu |hdu> li d frpsdq|*v

�qdqfldo |hdu hqgv ehwzhhq Mxo| dqg Ghfhpehu/ wkhq wklv revhuydwlrq lv fodvvl�hg

dv ehorqjlqj wr wkh fxuuhqw fdohqgdu |hdu1 Iru h{dpsoh/ frqvlghu d frpsdq| zkrvh

�qdqfldo |hdu hqgv lq Mdqxdu|1 Wkhq gdwd iurp frpsdq| dffrxqwv +iru h{dpsoh/ vdohv/

hpsor|phqw/ ghew hwf, iru wkh 45 prqwk shulrg hqglqj lq Mdqxdu| 4<;; duh fodvvl�hg

dv 4<;: gdwd e| rxu c|hdu* yduldeoh1 Krzhyhu/ iru d frpsdq| zkrvh �qdqfldo |hdu hqgv

lq Ghfhpehu/ gdwd iurp frpsdq| dffrxqwv wkdw duh uhsruwhg lq Ghfhpehu 4<;; duh

fodvvl�hg dv 4<;; e| rxu c|hdu* yduldeoh1

Lqirupdwlrq rq wdnhryhu vshfxodwlrq zdv wdnhq iurp wkh Ilqdqfldo Wlphv FG0URP

iru 4<;;0<815 Iru hdfk frpsdq| lq wkh vdpsoh d vhdufk zdv shuiruphg iru wkh nh|zrugv

5Wkh Ilqdqfldo Wlphv FG0URP lv qrw dydlodeoh iru |hduv ehiruh 4<;;1
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cvshfxodwlrq*/ cuxprxuv* ru celg wdon*/ dqg zdv furvv0uhihuhqfhg zlwk ydulrxv phujhu nh|0

zrugv vxfk dv cwdnhryhu*/ celg* dqg cdftxlvlwlrq*1 Hdfk klw uhvxowlqj iurp wklv vhdufk

zdv uhdg/ dqg d xqlw +gdwh0vshfl�f, revhuydwlrq uhfrughg iru hdfk duwlfoh lq zklfk d

frpsdq| zdv wrxwhg dv d srwhqwldo wdnhryhu wdujhw16 Iru wkh sxusrvh ri uhjuhvvlrq

dqdo|vlv/ wkhvh gdwh0vshfl�f revhuydwlrqv zhuh djjuhjdwhg lqwr d |hduo| frxqw iru hdfk

frpsdq|17 Zh irxqg wkdw jurxslqj doo revhuydwlrqv zkhuh wkhuh zhuh 6 ru pruh ux0

prxuv jdyh d voljkwo| lpsuryhg �w frpsduhg wr xvlqj wkh udz uxprxu frxqw yduldeoh/

uh hfwlqj wkh idfw wkdw wkh glvwulexwlrq ri wkh uxprxu frxqw lv yhu| vnhzhg +vhh Ilj0

xuh 4,1 Khqfh lq wkh uhsruwhg uhjuhvvlrq dqdo|vlv zh xvhg d vshfl�fdwlrq zkhuh ydoxhv

fc �c 2c � fruuhvsrqg wr f uxprxuv/ � uxprxu/ 2 uxprxuv dqg � ru pruh uxprxuv uhvshf0

wlyho|1 Krzhyhu/ doo rxu uhvxowv zhuh urexvw wr dowhuqdwlyh vshfl�fdwlrqv ri wkh phdvxuh

ri uxprxuv1

6Zh dovr glvwlqjxlvkhg cvhulrxv* iurp cohvv vhulrxv* vshfxodwlrq/ zkhuh vhulrxv vshfxodwlrq qdphv d
elgghu dv zhoo dv wkh wdujhw> wklv glvwlqfwlrq suryhg wr eh xqlqirupdwlyh lq wkh uhjuhvvlrq dqdo|vlv1

7Frqvlvwhqw zlwk wkh xvh ri frpsdq| dffrxqwv gdwd lq wkh vwxg|/ wklv |hduo| frxqw uhihuv wr wkh
dffrxqwlqj |hdu ri hdfk frpsdq|/ qrw wkh fdohqgdu |hdu1

6<
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Data Appendix Table: Description of Variables

Variable Description Source
Sales Revenues ds104 Datastream
Log Real Sales ds104 deflated by a 2-digit SIC

output price series, in logs
Datastream; Office for National
Statistics.

Employment Log of ds219 Datastream, replaced with Extel
data where appropriate.

Capital stock Replacement cost estimate of the
capital stock

Datastream (see Data Appendix)

Real Capital Stock Capital stock deflated by
investment price series, in logs

ONS

Investment level Gross investment Datastream (see Data Appendix)
Profits Profits net of interest, taxes and

depreciation, gross of dividends
(ds182)

Datastream

Return-on-sales Profits/ds104
Return-on-capital Profits/Capital stock
Cash flow Profits net of interest and taxes

plus depreciation (ds182+ds136)
Datastream

Cash flow return-on-
sales

Cash flow/Sales

Dividend level ds187 Datastream
Dividends-to-sales ds187/ds104
Leverage Debt-Capital Ratio

(ds321/Capital stock)
Datastream.
Debt is at book value.

Tobin’s Q (ds321+HMV)/Capital stock Datastream.
HMV is market valuation of
equity on the last day of the
accounting year.

Income gearing Interest payments relative to
earnings
(ds153/(ds153+ds157+ds136))

Datastream

Age Measured in years from listing on
London Stock Exchange

London Share Price Database.

Liquidity Total cash and equivalent
deflated by the capital stock
(ds375/Capital stock)

Datastream.

Rumours Annual count of number of
articles reporting takeover
speculation on the company in
question; see Data Appendix.

Financial Times CD-ROM
1988-95.
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Tables

Table 1: Sample Incidence of Corporate Control Events

Year Number
of

companies

Friendly
takeovers

Failed
friendly

bids

Hostile
takeovers

Failed
hostile
bids

Bid targets
overall

Bankruptcies

1988 579 26 0 13 5 44 2
1989 550 26 1 10 6 43 10
1990 526 21 3 7 3 34 11
1991 508 19 0 2 3 24 8
1992 495 7 0 3 3 13 6
1993 483 6 1 0 0 7 1
1994 462 6 0 2 2 10 3
1995 438 12 0 6 1 19 1
1996 59 6 0 1 0 7 0
Totals 129 5 44 23 201 42

Notes:
1. Observations on accounting years are allocated to the current calendar year if the

accounting year ends in July-December, and to the preceding calendar year if the
accounting year ends in January-June. See also the Data Appendix for a description of the
‘year’ variable.

2. At time of sampling, only 59 companies had company accounts reported by Datastream
for 1996.
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Table 2: Univariate Descriptive Statistics

Sample means (with standard deviations in parentheses)

Alive
nontargets

Friendly
acquireds

Lapsed
friendly
targets

Hostile
acquireds

Lapsed
hostile
targets

Bankrupt-
cies

All bid
targets

Observa-
tions

3813 129 5 44 21 40 199

Employ-
ment

6635
(17295)

2482
(5366)

3698
(2758)

9312
(20435)

19852
(48410)

1379
(2158)

5856
(19420)

Years
since
listing

37.3
(27.4)

24.5
(24.0)

36.8
(37.8)

34.7
(21.3)

47.1
(26.8)

19.8
(23.5)

29.4
(25.1)

Return-
on-Sales

.041
(.068)

.032
(.059)

.008
(.052)

.032
(.032)

.033
(.057)

-.014
(.098)

.032
(.053)

Tobin’s Q 3.31
(5.6)

2.98
(3.6)

1.51
(.8)

2.14
(1.5)

1.79
(1.0)

3.16
(7.5)

2.63
(3.1)

Dividends-
to-sales

.0208
(.01926)

.0188
(.02062)

.0114
(.01138)

.0201
(.01260)

.0195
(.01328)

.0082
(.01205)

.0190
(.01821)

Leverage .27
(.66)

.38
(1.3)

.29
(.17)

.21
(.17)

.29
(.23)

.32
(.40)

.33
(1.1)

Income
gearing

-.16
(16.2)

.17
(.68)

.53
(.44)

-.72
(5.9)

.47
(.75)

.35
(.73)

.02
(2.8)
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Table 3: Rumour Incidence

Note: Table 3 refers to data from 1989-96.

Table 3.1: Rumours and exit

Number of Rumours
Control Event Observations Median Mean Std. Dev.

Alive nontargets 3372 0 .18 1.3
Friendly acquireds 103 0 .47 2.7
Lapsed friendly targets 5 0 0 0
Hostile acquireds 31 0 2.23 4.8
Lapsed hostile targets 17 0 1.18 3.0
Bankruptcies 38 0 .08 .27
All bid targets 156 0 .88 3.3

Table 3.2: Rumours and company size

Employment
Rumours per year Observations Median Mean Std. Dev.

0 3823 1012 5548 15634
1 125 6335 16619 27687
2 51 4600 16072 26407
3 26 4564 19813 34140

>=4 75 17178 34566 36995
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Table 3.3: Rumours and exit, for small and large firms

Small firms have below-median employment; Large firms have above-median employment.
Median company employment in 1989-96 was 1112.

Table 3.3(a): Rumours and exit, for small firms

Rumours
Control Event Observations Median Mean Std. Dev.

Alive nontargets 1714 0 .03 .38
Friendly acquireds 57 0 .09 .47
Lapsed friendly targets 2 0 0 0
Hostile acquireds 11 0 0 0
Lapsed hostile targets 4 0 0 0
Bankruptcies 25 0 .08 .28
All bid targets 74 0 .07 .41

Table 3.3(b): Rumours and exit, for large firms

Rumours
Control Event Observations Median Mean Std. Dev.

Alive nontargets 1658 0 .33 1.8
Friendly acquireds 46 0 .93 3.9
Lapsed friendly targets 3 0 0 0
Hostile acquireds 20 1 3.5 5.6
Lapsed hostile targets 13 0 1.5 3.3
Bankruptcies 13 0 .07 .27
All bid targets 82 1.6 4.4
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Table 4: Exit likelihood model: Takeover versus Bankruptcy
Multinomial logit regression.
Sample period is 1989-96. Number of observations = 4100.
Log Likelihood = -697.38. Likelihood Ratio Index=0.1431

Coefficients. χ2(34) = 232.94; P-Value= 0.0000.

Acquired Companies Liquidations
Variable Coefficient Standard

error
P-Value Coefficient Standard

error
P-Value

Log Real Capital Stock -.1064 .0655 0.10 -.0970 .1244 0.44
Return-on-Sales -1.8343 1.2406 0.14 -5.3720 1.1289 0.002
Q -.1249 .0464 0.005 -.1016 .0716 0.16
Sectoral Q .0403 .0723 0.58 .0823 .1346 0.54
Leverage .2541 .1676 0.12 .2449 .2306 0.30
Sectoral Leverage .0111 .6495 0.98 .0194 1.0417 0.98
Income Gearing .0015 .0058 0.84 .0829 .0742 0.28
Sectoral Income Gearing -.0053 .0079 0.49 .0495 .2894 0.86
Takeover Rumours 1.7142 .5078 0.001 3.7951 1.6580 0.03
Rumour-Size Interaction -.1351 .0674 0.05 -.5304 .2933 0.07
Age 1-5 Years Dummy 3.3536 .3665 0.000 4.3642 .4992 0.000
Age 6-9 Years Dummy 1.1909 .2450 0.00 1.6739 .4290 0.003

Marginal effects. χ2(34) = 151.37; P-Value= 0.0000.

Acquired Companies Liquidations
Variable Marginal

effect
Standard

error
P-Value Marginal

effect
Standard

error
P-Value

Log Real Capital Stock -.0023 .0014 0.10 -.0004 .0005 0.44
Return-on-Sales -.0409 .0281 0.14 -.0227 .0073 0.002
Q -.0028 .00099 0.005 -.00042 .00030 0.16
Sectoral Q .0009 .0016 0.58 .0003 .0005 0.54
Leverage .0057 .0037 0.12 .0010 .0009 0.30
Sectoral Leverage .00025 .0146 0.98 .00008 .0044 0.98
Income Gearing .000026 .00013 0.84 .00035 .00032 0.28
Sectoral Income Gearing -.00012 .00018 0.49 .00021 .0012 0.86
Takeover Rumours .0384 .0117 0.001 .0159 .0071 0.03
Rumour-Size Interaction -.0030 .0015 0.05 -.0022 .0012 0.07
Age 1-5 Years Dummy .0754 .0100 0.000 .0182 .0050 0.000
Age 6-9 Years Dummy .0267 .0055 0.00 .0070 .0023 0.003

Notes:
1. Time dummies are included.
2. Industry dummies are insignificant and thus excluded.
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3. Regressors scaled so that means lie on the unit interval. Marginal effects evaluated at
means of variables.



47

Table 5: Takeover likelihood model: Failed versus successful
Multinomial logit regression.
Sample period is 1989-96. Number of observations = 4100.
Log Likelihood = -652.77. Likelihood Ratio Index = 0.1036

Coefficients. χ2 (34) = 150.82; P-Value = 0.0000.

Acquired Companies Targets of Lapsed Bids
Variable Coefficient Standard

error
P-Value Coefficient Standard

error
P-Value

Log Real Capital Stock -.1334 .0647 0.04 .2934 .1423 0.06
Return-on-Sales -1.4426 1.2346 0.24 -2.5333 2.9701 0.41
Q -.1158 .0465 0.01 -.4761 .2271 0.005
Sectoral Q .0409 .0728 0.57 .2182 .1645 0.22
Leverage .2347 .1676 0.15 .6832 .5128 0.16
Sectoral Leverage .0720 .6493 0.91 -.7644 1.489 0.60
Income Gearing .0020 .0061 0.77 .1684 .1088 0.15
Sectoral Income Gearing -.0100 .0082 0.21 .0137 .1111 0.89
Takeover Rumours 1.4478 .4979 0.005 2.1225 1.1420 0.09
Rumour-Size Interaction -.1017 .0657 0.12 -.2035 .1396 0.16
Age 1-5 Years Dummy 2.7517 .3412 0.000 1.9916 1.1843 0.13

Marginal effects. χ2 (34) = 132.94; P-Value = 0.0000.

Acquired Companies Targets of Lapsed Bids
Variable Marginal

effect
Standard

error
P-Value Marginal

effect
Standard

error
P-Value

Log Real Capital Stock -.0031 .0014 0.04 .00058 .00031 0.06
Return-on-Sales -.0333 .0286 0.24 -.0049 .0060 0.41
Q -.0026 .0010 0.01 -.00093 .00033 0.005
Sectoral Q .0009 .0016 0.57 .00042 .00035 0.22
Leverage .0054 .0038 0.15 .0013 .00095 0.16
Sectoral Leverage .0017 .0150 0.91 -.0015 .0029 0.60
Income Gearing .00004 .0001 0.77 .00033 .00023 0.15
Sectoral Income Gearing -.0002 .0001 0.21 .00002 .0002 0.89
Takeover Rumours .0334 .0117 0.005 .0041 .0024 0.09
Rumour-Size Interaction -.0023 .0015 0.12 -.00039 .00028 0.16
Age 1-5 Years Dummy .0637 .0093 0.000 .0037 .0025 0.13

Notes:
1. Time dummies are included.
2. Industry dummies are insignificant and thus excluded.
3. Regressors scaled so that means lie on the unit interval. Marginal effects evaluated at

means of variables.
4. Model is poorly determined in the presence of Age 6-9 Years Dummy, so this variable is

excluded.
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Table 6: Takeover likelihood model: Friendly versus Hostile
Multinomial logit regression.
Sample period is 1989-96. Number of observations = 4100.
Log Likelihood = -577.6. Likelihood Ratio Index = 0.1283

Coefficients. χ2 (34) = 170.09; P-Value= 0.0000.

Friendly Acquirees Hostile Acquirees
Variable Coefficient Standard

error
P-Value Coefficient Standard

error
P-Value

Log Real Capital Stock -.1509 .0759 0.04 .0907 .1285 0.46
Return-on-Sales -1.3288 1.4109 0.34 -1.2090 2.6559 0.66
Q -.1096 .0473 0.01 -.2882 .1557 0.03
Sectoral Q .0624 .0793 0.42 -.0871 .1654 0.59
Leverage .3016 .1597 0.05 -.7766 .9460 0.40
Sectoral Leverage -.2647 .7494 0.72 1.0993 1.2956 0.40
Income Gearing .0062 .0514 0.90 .0024 .0056 0.67
Sectoral Income Gearing .0250 .0541 0.64 -.0176 .0087 0.05
Takeover Rumours 1.7670 .6930 0.01 2.1491 .8090 0.02
Rumour-Size Interaction -.1718 .0972 0.08 -.1560 .0964 0.12
Age 1-5 Years Dummy 3.1745 .3634 0.00 2.1886 .8567 0.03
Age 6-9 Years Dummy 1.4350 .2586 0.00 -.8168 1.0486 0.41

Marginal effects. χ2 (34) = 123.4; P-Value= 0.0000.

Friendly Acquirees Hostile Acquirees
Variable Marginal

effect
Standard

error
P-Value Marginal

effect
Standard

error
P-Value

Log Real Capital Stock -.0025 .0012 0.04 .0003 .0004 0.46
Return-on-Sales -.0221 .0236 0.34 -.0038 .0087 0.66
Q -.0018 .00076 0.01 -.00092 .00043 0.03
Sectoral Q .0010 .0013 0.42 -.00028 .0005 0.59
Leverage .0050 .0026 0.05 -.0025 .0030 0.40
Sectoral Leverage -.0044 .0125 0.72 .0035 .0042 0.40
Income Gearing .0001 .0008 0.90 .000007 .00001 0.67
Sectoral Income Gearing .0004 .0008 0.64 -.000058 .000029 0.05
Takeover Rumours .0294 .0117 0.01 .0068 .0029 0.02
Rumour-Size Interaction -.0028 .0016 0.08 -.00049 .00032 0.12
Age 1-5 Years Dummy .0529 .0078 0.00 .0068 .0032 0.03
Age 6-9 Years Dummy .0240 .0045 0.00 -.0027 .0033 0.41

Notes:
1. Time dummies are included.
2. Industry dummies are insignificant and thus excluded.
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3. Regressors scaled so that means lie on the unit interval. Marginal effects evaluated at
means of variables.
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Figure 1: Distribution of rumour count

Notes:
1. Histogram displays number of rumours per observation (that is, per company per

year).
2. The zero-rumour category has a frequency of 3823, and is omitted from the

histogram above.
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