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Uhjxodwru| Lpshuihfwlrqv lq wkh Hohfwulflw| dqg Qdwxudo Jdv

Lqgxvwulhv= Hylghqfh iurp wkh Sulflqj dqg Lqyhvwphqw Ghflvlrqv

ri Vlqjoh dqg Pxowl0Surgxfw Hohfwulflw| Ilupv

Fkulvwrskhu U1 NqlwwhoW

Ghsduwphqw ri Ilqdqfh dqg Hfrqrplfv

Ervwrq Xqlyhuvlw|

dqg

Xqlyhuvlw| ri Fdoliruqld Hqhuj| Lqvwlwxwh

Zrun lq Surjuhvv � Frpphqwv Zhofrphg

Devwudfw

Hohfwulflw| dqg qdwxudo jdv pdunhwv kdyh wudglwlrqdoo| ehhq vhuylfhg e| rqh ri wzr pdunhw

vwuxfwxuhv1 Lq vrph pdunhwv/ hohfwulflw| dqg qdwxudo jdv duh vrog e| d gxdo0surgxfw uhjxodwhg

prqrsrolvw/ zkloh lq rwkhu pdunhwv/ hohfwulflw| dqg qdwxudo jdv duh vrog e| vhsdudwh vlqjoh0

surgxfw uhjxodwhg prqrsrolhv1 Wklv sdshu dqdo|}hv wkh uhodwlyh sulflqj dqg lqyhvwphqw ghflvlrqv

ri hohfwulflw| �upv rshudwlqj lq wkh wzr pdunhw vwuxfwxuhv1 Wkh xqltxh uhodwlrqvkls ehwzhhq

wkhvh wzr surgxfwv/ qdpho| wkdw hohfwulfw| dqg qdwxudo jdv duh vxevwlwxwhv lq frqvxpswlrq dqg

qdwxudo jdv lv dq lqsxw lqwr wkh jhqhudwlrq ri hohfwulflw|/ lpso| wkdw wkh uhodwlyh lqfhqwlyhv ri

vlqjoh dqg gxdo0surgxfw �upv duh olnho| wr gl�hu1 Krzhyhu ehfdxvh wkhvh �upv duh uhjxodwhg/

wkhvh gl�hulqj lqfhqwlyhv zrxog rqo| eh dfwhg xsrq li uhjxodwlrq lv lpshuihfw lq vrph zd|1 Lq

wklv sdshu/ L dqdo|}h wkhvh lvvxhv1 Lq sduwlfxodu/ L hvwlpdwh htxloleulxp sulflqj dqg lqyhvwphqw

htxdwlrqv wkdw fdswxuh wkh uhodwlyh lqfhqwlyhv ri vlqjoh dqg gxdo0surgxfw hohfwulflw| �upv1 Wkh

uhvxowv lpso| wkdw erwk hohfwulflw| sulfhv dqg uholdqfh rq qdwxudo jdv jhqhudwlrq duh kljkhu lq

d gxdo0surgxfw vhwwlqj/ erwk vxjjhvwlyh wkdw uhjxodwruv uhvsrqg wr wkh uhodwlyh lqfhqwlyhv ri

hohfwulflw| dqg qdwxudo jdv �upv1

WWklv sdshu kdv ehqh�wwhg iurp wkh frpphqwv ri Vhyhulq Eruhqvwhlq/ Mdphv Exvkqhoo/ dqg Fdwkhulqh Zroiudp1

Ilqdqfldo vxssruw iurp wkh Xqlyhuvlw| ri Fdoliruqld Hqhuj| Lqvwlwxwh lv judwhixoo| dfnqrzohgjhg1 Doo huuruv duh wkh

uhvsrqvlelolw| ri wkh dxwkru1 Dgguhvv= 8<8 Frpprqzhdowk Dyh/ Ervwrq/ PD 354481 H0pdlo Dgguhvv= nqlwwhoCex1hgx1
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4 Lqwurgxfwlrq

Xqlwhg Vwdwhv hohfwulflw| dqg qdwxudo jdv uhwdlo pdunhwv kdyh ghyhorshg lqwr wzr glvwlqfw vwuxfwxuhv1

Lq vrph mxulvglfwlrqv/ hohfwulflw| dqg qdwxudo jdv duh vxssolhg e| d gxdo0surgxfw prqrsrolvw/ zkloh

lq rwkhuv/ hohfwulflw| dqg qdwxudo jdv duh r�huhg e| wzr vlqjoh0surgxfw prqrsrolvwv1 Wkh xqltxh

uhodwlrqvkls ehwzhhq wkhvh wzr surgxfwv/ qdpho| wkdw hohfwulflw| dqg qdwxudo jdv duh vxevwlwxwhv lq

frqvxpswlrq dqg qdwxudo jdv lv dovr dq lqsxw lqwr wkh jhqhudwlrq ri hohfwulflw|/ udlvh d qxpehu ri

lqwhuhvwlqj txhvwlrqv zlwk uhvshfw wr wkh uhodwlyh sulflqj dqg lqyhvwphqw ghflvlrqv ri wkh wzr pdunhw

vwuxfwxuhv1

Lw lv d vwdqgdug uhvxow wkdw dq xquhjxodwhg gxdo0surgxfw prqrsrolvw vhoolqj vxevwlwxwhv/ zloo

vhw kljkhu sulfhv uhodwlyh wr wkrvh ri wzr vlqjoh0surgxfw prqrsrolvwv1 Krzhyhu/ qdwxudo jdv lv dovr

dq lqsxw wr wkh jhqhudwlrq ri hohfwulflw|/ wkhuhiruh li wkh pdunhw iru qdwxudo jdv lv lpshuihfw d

yhuwlfdoo| lqwhjudwhg gxdo0surgxfw �up zloo idfh wkh pdujlqdo frvw ri qdwxudo jdv/ zkloh d vlqjoh0

surgxfw hohfwulflw| �up idfhv wkh pdujlqdo sulfh ri qdwxudo jdv vhw e| wkh qdwxudo jdv �up1 Wkh

frvw vdylqjv iurp yhuwlfdo lqwhjudwlrq pd| dfw wr plwljdwh wkh lqfhqwlyh iru wkh gxdo0surgxfw �up wr

vhw kljkhu sulfhv1 Wklv h�hfw lv frpsrxqghg e| wkh lqfhqwlyh ri wkh vlqjoh0surgxfw qdwxudo jdv �up

wr nhhs qdwxudo jdv sulfhv kljk lq rughu wr udlvh wkh frvwv ri lwv ulydo � wkh vlqjoh0surgxfw hohfwulflw|

�up1 Krzhyhu/ hohfwulflw| �upv kdyh d fkrlfh dv wr wkh lqsxw pl{ zkhq jhqhudwlqj hohfwulflw|1

Wkhuhiruh/ rqh vwudwhj| d vlqjoh0surgxfw hohfwulflw| �up fdq wdnh lq rughu wr plqlpl}h wkh lpsdfw

ri wkh lqfuhdvh lq frvwv lv wr uho| ohvv rq qdwxudo jdv jhqhudwlrq wkdq d gxdo0surgxfw prqrsrolvw

zrxog1

Krzhyhu/ wkhvh lqgxvwulhv duh wljkwo| uhjxodwhg1 Li wklv uhjxodwlrq lv shuihfw +phdqlqj sulfhv duh

vhw wr pdujlqdo frvw, wkhq zh zrxog qrw h{shfw wr revhuyh v|vwhpdwlf sulfh gl�huhqfhv xqghu wkh

wzr pdunhw vwuxfwxuhv1

Wklv sdshu dqdo|}hv zkhwkhu wkhvh gl�hulqj lqfhqwlyhv krogv wuxh lq d uhjxodwhg hqylurqphqw1 Lq

sduwlfxodu/ wkh sdshu whvwv zkhwkhu wkh gl�huhqfhv lq wkh pdunhw vwuxfwxuhv iru hohfwulflw| dqg qdwxudo

jdv ohdg wr gl�huhqfhv lq htxloleulxp sulfhv iru hohfwulflw| dqg zkhwkhu vlqjoh0surgxfw hohfwulflw|

�upv vxevwlwxwh dzd| iurp qdwxudo jdv jhqhudwlrq dv d phdqv ri lqvxodwlqj wkhpvhoyhv iurp wkh

vlqjoh0surgxfw qdwxudo jdv �up*v lqfhqwlyh wr udlvh lwv ulydov frvwv1 Wr dqvzhu wkhvh txhvwlrqv/ wkh

sdshu hpsor|v dq xqedodqfhg sdqho gdwd vhw ri hohfwulflw| �up*v sulflqj dqg lqyhvwphqw ehkdylru1

Wkh uhvxowv vxjjhvw wkdw diwhu frqwuroolqj iru frvw dqg ghpdqg gl�huhqfhv wkh udwhv ri gxdo0surgxfw

�upv duh kljkhu wkdq wkrvh ri vlqjoh0surgxfw �upv/ dqg diwhu frqwuroolqj iru wkh uhodwlyh frvwv ri

jhqhudwlrq whfkqrorjlhv/ gxdo0surgxfw �upv uho| pruh khdylo| rq qdwxudo jdv jhqhudwruv wkdq wkhlu

vlqjoh0surgxfw �up frxqwhusduwv1 Wkhvh uhvxowv zrxog lpso| wkdw uhjxodwlrq ri erwk hohfwulflw| dqg



6

qdwxudo jdv �upv lv lpshuihfw1

Wkh uhpdlqghu ri wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 surylghv d edfnjurxqg ri wkh

hohfwulflw| dqg qdwxudo jdv lqgxvwulhv1 Vhfwlrq 6 glvfxvvhv wkh uhodwhg olwhudwxuh1 Lq vhfwlrq 7 d

vlpsoh wkhruhwlfdo prgho lv ghyhorshg wkdw fdswxuhv wkh xqghuo|lqj sulflqj lqfhqwlyhv ri wkh vlqjoh

dqg gxdo0surgxfw �upv1 Vhfwlrq 8 rxwolqhv wkh hpslulfdo prgho xvhg dqg glvfxvvhv wkh uhvxowv1

Vhfwlrq 9 lv uhvhuyhg iru frqfoxglqj uhpdunv1

5 Edfnjurxqg

514 Hohfwulflw| Lqgxvwu|

Xqwlo yhu| uhfhqwo|/ wkh pdunhw vwuxfwxuh ri wkh hohfwulflw| lqgxvwu| zlwklq wkh Xqlwhg Vwdwhv zdv

udwkhu krprjhqrxv dfurvv vwdwhv1 Hyhq zlwk uhfhqw uhjxodwru| uhvwuxfwxulqj lq d qxpehu ri vwdwhv/

wkh ydvw pdmrulw| ri hohfwulflw| frpsdqlhv uhpdlq uhjxodwhg1 Lq wkh wudglwlrqdo vwuxfwxuh/ hohfwulflw|

�upv duh yhuwlfdoo| lqwhjudwhg/ dfurvv wkh irxu pdmru frpsrqhqwv ri hohfwulflw| surgxfwlrq= hohf0

wulflw| jhqhudwlrq/ glvwulexwlrq wr gl�huhqw sruwlrqv ri wkh �up*v vhuylfh duhd/ wudqvplvvlrq wr lwv

frqvxphuv/ dqg eloolqj1

Wkh jhqhudwlrq ri hohfwulflw| wdnhv sodfh xvlqj d ydulhw| ri whfkqrorjlhv � doo ri zklfk xvh

vrph irup ri hqhuj| wr vslq d wxuelqh/ zklfk lq wxuq surgxfhv hohfwulflw|1 Wkh wzr prvw frpprq

whfkqrorjlhv +dffrxqwlqj iru ;: shufhqw ri wkh fdsdflw| lq wkh gdwd xvhg iru wklv vwxg|4, duh vwhdp

dqg k|gurhohfwulf1 Rwkhu h{dpsohv duh zlqg dqg jhrwkhupdo jhqhudwlrq1 K|gurhohfwulf jhqhudwruv

xvh wkh hqhuj| ri zdwhu  rzlqj grzq d ulyhu/ ru wudsshg lq d uhvhuyrlu/ wr wxuq d wxuelqh1 Vwhdp

jhqhudwruv/ lq frqwudvw/ exuq vrph ixho +h{fhsw iru qxfohdu jhqhudwruv � zklfk xvh wkh khdw fuhdwhg

iurp qxfohdu uhdfwlrqv, lq rughu wr khdw d zdwhu erlohu zklfk lq wxuq surgxfhv vwhdp1 Wkh irufh

ri wkh vwhdp wxuqv d wxuelqh1 Vwhdp jhqhudwruv fdq xvh gl�huhqw ixhov1 Lq sduwlfxodu/ frdo/ qdwxudo

jdv/ rlo/ mhw ixho dqg qxfohdu ixhov duh xvhg1

K|gurhohfwulf jhqhudwlrq fohduo| grplqdwhv vwhdp jhqhudwlrq iru wzr uhdvrqv1 Iluvw/ ehfdxvh

w|slfdoo| rqo| rqh jhqhudwlqj xqlw lv sodfhg rq d sduwlfxodu zdwhu vrxufh/ dqg wkh rzqhu ri wkh

jhqhudwru kdv wkh surshuw| uljkwv wr wklv zdwhu/ jlyhq d zdwhu vxsso| wkh pdujlqdo rshudwlqj frvw ri

k|gurhohfwulf uhvrxufhv lv qhdu }hur15 Wkhuhiruh/ d �up*v ghflvlrq wr rshudwh d sodqw lv ghshqghqw

4Wklv �jxuh lqfoxghv frdo exuqlqj/ rlo exuqlqj/ qdwxudo jdv exuqlqj/ dqg qxfohdu xqlwv/ dqg grhv qrw lqfoxgh

frpexvwlrq dqg frpelqhg wxuelqh jhqhudwlrq1

5Rq dq| jlyhq zdwhu vrxufh wkhuh duh xvxdoo| olplwdwlrqv rq wkh xvh ri wkh zdwhu vrxufh1 Iru h{dpsoh/ plqlpxp
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rq wkh lqwhuwhpsrudo vkdgrz ydoxhv ri zdwhu xvh � vlqfh wkh zdwhu vrxufh pd|eh vfdufh1 Krzhyhu/ li

zdwhu uhvrxufhv duh vx!flhqwo| dexqgdqw/ hyhq wkh vkdgrz ydoxh lv qhdu }hur1 Vhfrqg/ xqolnh vwhdp

sodqwv/ k|gurhohfwulf sodqwv duh pxfk pruh  h{leoh lq rshudwlqj wkh sodqw1 Wklv lv wkh fdvh vlqfh lw

wdnhv d frqvlghudeoh dprxqw ri wlph wr khdw d vwhdp sodqw*v erlohu wr wkh qhfhvvdu| whpshudwxuh/

d vwhdp sodqw wkdw lv qrw fxuuhqwo| jhqhudwlqj hohfwulflw| pd| wdnh d qxpehu ri gd|v ehiruh lw lv

ixqfwlrqdo1

Ghvslwh wklv grplqdqfh/ wkh xvh ri k|gurhohfwulf jhqhudwlrq lv odujho| olplwhg e| jhrjudsklfdo

orfdwlrq dqg frqvhuydwlrq frqfhuqv1 K|gurhohfwulf uhvrxufhv reylrxvo| uhtxluh d odujh hqrxjk ulyhu

v|vwhp1 Wkhuhiruh/ pdq| orfdwlrqv duh xqdeoh wr xvh k|gurhohfwulf uhvrxufhv/ dqg pxvw lqvwhdg uho|

rq rwkhu whfkqrorjlhv1

Rwkhu wkdq k|gurhohfwulf jhqhudwlrq/ qr rqh whfkqrorj| fohduo| grplqdwhv wkh rwkhuv1 Wklv lv

wuxh iru erwk jhrjudsklfdo uhdvrqv/ vlqfh wkh uhodwlyh sulfhv ri ixhov pd| gl�hu dfurvv wkh frxqwu|/ dqg

dovr ehfdxvh ri wkh qdwxuh ri hohfwulflw| ghpdqg1 Wkh ghpdqg iru hohfwulflw| ydulhv frqvlghudeo|

dfurvv d jlyhq gd| dqg d sduwlfxodu |hdu1 Ehfdxvh ri wklv/ �upv fduu| d sruwirolr ri jhqhudwlrq

whfkqrorjlhv/ zklfk ydu| lq wkh ohyho ri �{hg frvwv dqg pdujlqdo frvwv ri rshudwlrq1 Iru h{dpsoh/

qxfohdu xqlwv duh kljk �{hg frvw2orz pdujlqdo frvw xqlwv zklfk uxq doprvw frqwlqxrxvo|/ zkhuhdv

rlo exuqlqj sodqwv duh orz �{hg frvw2kljk pdujlqdo frvw xqlwv wkdw jhqhudwh hohfwulflw| rqo| gxulqj

shdn wlph shulrgv1 Ehwzhhq wkhvh whfkqrorjlhv uhvw frdo dqg qdwxudo jdv exuqlqj xqlwv1

Uhjxodwlrq ri hohfwulflw| �upv kdv d orqj klvwru| gdwlqj edfn wr wkh odwh 4;33v1 Wkh uhjxod0

wru| vwuxfwxuh d �up rshudwhv xqghu ghshqgv rq wkh rzqhuvkls vwuxfwxuh ri wkh �upv1 Wkh prvw

frpprq rzqhuvkls vwuxfwxuh lv dq lqyhvwru rzqhg xwlolw| +LRX,/ zkhuh wkh �up lv sulydwho| khog

e| vkduhkroghuv1 Lq vrph duhdv/ krzhyhu/ pxqlflsdolw| rzqhg frpsdqlhv h{lvw/ zkhuh wkh �up lv

rzqhg dqg rshudwhg e| wkh orfdolw|1 Vwloo lq rwkhu duhdv/ ihghudoo| rzqhg �upv rshudwh1

Wkh pdmrulw| ri uhjxodwlrq wdnhv sodfh dw wkh vwdwh ohyho/ dowkrxjk wkh Ihghudo Hqhuj| Uhjxodwru|

Frpplvvlrq +wkh IHUF, ryhuvhhv vrph dvshfwv ri wkh lqgxvwu| � prvwo| lqwhuvwdwh wudglqj1 Udwh0

ri0uhwxuq uhjxodwlrq uhpdlqv wkh prvw frpprq irup ri uhjxodwlrq1 Lq vxfk d v|vwhp/ udwh khdulqjv

duh shulrglfdoo| khog zkhuh wkh uhjxodwruv fdofxodwh wkh ydoxh ri fdslwdo wkh �up hpsor|hhv dqg

vhwv udwhv vxfk wkdw wkh �up hduqv vrph ghvluhg udwh ri uhwxuq rq wklv fdslwdo1 Krzhyhu/ d qxpehu

ri dxwkruv kdyh frpphqwhg/ rq wkh od{0qdwxuh ri wkh uhjxodwruv16 Vshfl�fdoo|/ wkh uhjxodwru|

frqvwudlqwv dsshduv wr rqo| elqg gxulqj shulrgv ri frvw lqfuhdvhv1 Wklv lpsolhv wkdw zkloh wkh udwhv

 rz frqvwudlqwv duh vhw vr dv wr dvvxuh wkh khdowk ri wkh grzqvwuhdp �vk/ dqg pd{lpxp  rz frqvwudlqwv duh vhw vr

dv wr olplw wkh srvvlelolw| ri  rrgv1

6Wkh prvw qrwdeoh ri wkhvh vwxglhv lv Mrvnrz +4<:7,1
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ri LRXv pd| eh khog ehorz wkh sur�w pd{lpl}lqj ohyho/ wkh| zloo/ lq vrph ghjuhh/ pluuru wkh uhodwlyh

lqfhqwlyhv ri �upv1

515 Wkh Qdwxudo Jdv Lqgxvwu|

Dowkrxjk wkh xvh ri jdv dv dq hqhuj| vrxufh gdwhv edfn wr wkh 4<wk fhqwxu|/ odujh0vfdoh kduqhvvlqj

ri qdwxudo jdv dv d hqhuj| vrxufh glg qrw wdnh sodfh xqwlo wkh 4<83v1 Sulru wr wkh xvh ri qdwxudo jdv/

v|qwkhwlf jdv � pdgh iurp vxfk vrxufhv dv frdo � zdv xvhg1 Ehfdxvh ri wkh vlplodu lqiudvwuxfwxuh

lq glvwulexwlqj v|qwkhwlf jdv dqg qdwxudo jdv/ qdwxudo jdv glvwulexwlrq zdv d qdwxudo h{whqvlrq ri

h{lvwlqj jdv �upv/ dqg pdq| ri wkh glvwulexwlrq frpsdqlhv wrgd| kdyh wkhlu urrwv lq wklv wlph

shulrg1

Wkh fxuuhqw vwuxfwxuh ri wkh lqgxvwu| lv frpsulvhg ri wkuhh vhfwruv> �surgxfhuv�/ slsholqhv dqg

glvwulexwruv1 �Surgxfhuv� ri qdwxudo jdv orfdwh qdwxudo jdv uhvhuyhv xqghu wkh jurxqg dqg vhoo lw dw

zkdw lv nqrzq dv wkh zhookhdg � wkhvh wudqvdfwlrqv duh nqrzq dv �uvw vdohv1 Slsholqh frpsdqlhv

sxufkdvh wkh jdv dw wkh zhookhdg dqg vkls wkh jdv wkurxjk slsholqhv wr d glvwulexwlrq frpsdq| �

wkhvh duh riwhq lqwhuvwdwh vklsphqwv1 Wkh glvwulexwlrq frpsdq| lv wkh uhwdlo dup ri wkh lqgxvwu|

+wkh LRXv lq wkh fdvh ri gxdo0surgxfw �upv,/ vhoolqj qdwxudo jdv wr hqg0xvh frqvxphuv � vxfk dv

lqgxvwuldo/ frpphufldo dqg uhvlghqwldo frqvxphuv1 Wkh �upv duh nqrzq dv wkh orfdo glvwulexwlrq

frpsdqlhv +OGFv,1 Xqolnh wkh hohfwulflw| lqgxvwu|/ dowkrxjk yhuwlfdo lqwhjudwlrq grhv h{lvw/ lw grhv

qrw grplqdwh wkh lqgxvwu|1

Wkh fxuuhqw uhjxodwru| vwuxfwxuh ydulhv e| wkh vhfwru1 Wkh 4<:; Qdwxudo Jdv Srolf| Dfw odujho|

ghuhjxodwhg wkh �uvw vdohv ri qdwxudo jdv/ dqg wklv vhfwru lv odujho| frqvlghuhg frpshwlwlyh1 Slsholqhv

dqg wudqvplvvlrq �upv ex| qdwxudo jdv dw wkh zhookhdg iru vklsphqw hovhzkhuh1 Wkh lqwhuvwdwh

wudqvsruw ri qdwxudo jdv wr wkh OGFv lv uhjxodwhg e| wkh IHUF1 Uhjxodwhg xwlolwlhv sxufkdvh

qdwxudo jdv dw wkh zhoo0khdg dqg wkhq glvwulexwhg lw wr hqg0xvhuv1

Wkh uhjxodwru| vwuxfwxuh ri wkh OGFv lv pxfk olnh wkdw ri wkh hohfwulflw| lqgxvwu|1 Lqghhg/ wkh

uhjxodwru| lqvwlwxwlrqv duh/ pruh riwhq wkdq qrw/ wkh vdph dv wkrvh iru hohfwulflw| �upv/ l1h1 wkh

vwdwh sxeolf xwlolw| frpplvvlrqv1 Udwhv iru glvwulexwlrq dqg wudqvplvvlrq duh vhw xvlqj d frvw0edvhg

phwkrg/ zkhuh wkh udwhv duh ghvljqhg iru wkh �up wr hduq d vshfl�f udwh0ri0uhwxuq rq fdslwdo1

516 Hohfwulflw| dqg Qdwxudo Jdv Lqwhjudwlrq

Wkh lqwhjudwlrq ri hohfwulflw| dqg qdwxudo jdv �upv gdwhv edfn wr wkh ehjlqqlqj ri wkh hohfwulflw|

lqgxvwu| lq wkh odwh 4;33v1 Lqlwldoo| hohfwulflw| zdv xvhg iru olwwoh pruh wkdq oljkwlqj vwuhhwv dqg
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frpshwhg djdlqvw wkh h{lvwlqj v|qwkhwlf jdv oljkwlqj v|vwhpv1 Pdq| ri wkhvh frpshwlqj frpsdqlhv

odwhu phujhg1

Krzhyhu/ qrw doo duhdv lqwhjudwhg1 Xqlwhg Vwdwhv hohfwulflw| dqg qdwxudo jdv uhwdlo pdunhwv

kdyh ghyhorshg lqwr wzr glvwlqfw vwuxfwxuhv1 Lq vrph mxulvglfwlrqv/ hohfwulflw| dqg qdwxudo jdv duh

vxssolhg e| d gxdo0surgxfw prqrsrolvw/ zkloh lq rwkhuv/ hohfwulflw| dqg qdwxudo jdv duh r�huhg e|

wzr vlqjoh0surgxfw prqrsrolvwv1 Lq idfw/ erwk pdunhw vwuxfwxuhv pd| h{lvw lq wkh vdph vwdwh1 Iru

h{dpsoh lq qruwkhuq Fdoliruqld/ Sdfl�f Jdv dqg Hohfwulf vhoov erwk hohfwulflw| dqg qdwxudo jdv/ zkloh

lq vrxwkhuq Fdoliruqld hohfwulflw| lv vrog e| Vrxwkhuq Fdoliruqld Hglvrq/ zkloh qdwxudo jdv lv vrog e|

Vrxwkhuq Fdoliruqld Jdv Frusrudwlrq1

Wkh glvwulexwlrq ri pdunhw vwuxfwxuhv lv vrphzkdw ri dq hfrqrplf sx}}oh/ dv lw grhv qrw vhhp

wr iroorz d vshfl�f sdwwhuq1 Fdoliruqld lv dq h{fhoohqw h{dpsoh1 Rqh pljkw h{shfw wkdw wkh ehqh�wv

iurp lqwhjudwlrq zrxog eh kljkhvw lq duhdv zkhuh wkhuh duh orzhu ohyhov ri frpshwlwlrq iru qdwxudo

jdv/ zklfk lv olnho| wr eh fruuhodwhg zlwk wkh glvwdqfh iurp wkh zhoo0khdg1 Krzhyhu/ lw lv h{dfwo| wkh

rssrvlwh lq Fdoliruqld zkhuh vhsdudwlrq h{lvwv lq vrxwk/ zkhuh wkh pdmrulw| ri qdwxudo jdv uhvhuyhv

h{lvw/ exw qrw lq wkh qruwk1

Iljxuh 4 looxvwudwhv wkh glvwulexwlrq ri vlqjoh dqg gxdo0surgxfw hohfwulflw| �upv iru wkh LRXv

lq wkh gdwd xvhg iru wklv vwxg|1 Wkh �uvw wklqj wr qrwh lv wkdw pdq| vwdwhv kdyh erwk vlqjoh dqg

gxdo0surgxfw LRXv zlwklq wkhlu vwdwh olqhv1 Wklv zrxog whqg wr dujxh wkdw wkh uhdvrq iru lqwhjudwlrq

lv qrw jhrjudsklfdo lq qdwxuh/ vlqfh pdq| ri wkh vwdwhv wkdw kdyh erwk vlqjoh dqg gxdo0surgxfw �upv

duh txlwh vpdoo1 Vhfrqg/ zkloh wkh vrxwkhdvw whqgv wr eh grplqdwhg e| vlqjoh0surgxfw �upv/ wkh

uhvw ri wkh XV lv udwkhu pl{hg1

6 Uhodwhg Olwhudwxuh

Wkh lvvxh ri uhodwlyh sulflqj ri vlqjoh dqg gxdo0surgxfw hohfwulflw| �upv zdv dqdo|}hg e| Rzhq

+4<:3, dqg Odqgrq +4<:6, lq wkh hduo| 4<:3v1 Krzhyhu/ wkhlu uhvxowv zhuh dpeljxrxv1 Rzhq +4<:3,

hvwlpdwhv d uhgxfhg irup sulflqj htxdwlrq/ frqwuroolqj iru frvw dqg ghpdqg yduldeohv/ dqg lqfoxghv

d gxpp| yduldeoh htxdo wr rqh li wkh �up vhoov erwk hohfwulflw| dqg qdwxudo jdv1 Klv uhvxowv vxjjhvw

wkdw gxdo0surgxfw �upv kdyh kljkhu hohfwulflw| sulfhv1 Klv uhvxowv zhuh vxevhtxhqwo| txhvwlrqhg

e| Odqgrq +4<:6,/ zkr lqfoxghg dgglwlrqdo frvw dqg ghpdqg yduldeohv/ dv zhoo dv uhjlrqdo gxpp|

yduldeohv1 Wkh lqfoxvlrq ri wkhvh yduldeohv qhjdwhg wkh h�hfw ri gxdo0surgxfw �upv1 Wkh lvvxh kdv

ehhq ohiw xqdgguhvvhg diwhu wklv1

Odqgrq lqwhusuhwv wklv dv hylghqfh wkdw uhjxodwruv gr qrw uhvsrqg wr wkh lqfhqwlyhv ri �upv1



:

Single-Product Only

Dual-Product Only

Both Dual and Single-Product

Not in Sample

Iljxuh 4= Glvwulexwlrq ri Vlqjoh dqg Gxdo0Surgxfw Hohfwulflw| Prqrsrolhv

Krzhyhu/ dv L vkrz lq wkh qh{w vhfwlrq/ li erwk hohfwulflw| dqg qdwxudo jdv uhjxodwlrq lv lpshuihfw

wkhq wkh uhodwlyh sulfhv ri wkh wzr pdunhw vwuxfwxuhv lv dpeljxrxv/ lpso|lqj wkdw olwwoh fdq eh jdlqhg/

zlwk uhvshfw wr wkh h!fdf| ri uhjxodwlrq/ e| d uhvxowv wkdw vxjjhvw wkh uhodwlyh sulfhv ri wkh wzr

pdunhw vwuxfwxuhv gr qrw gl�hu1 Krzhyhu wkh uhodwlyh lqyhvwphqw ghflvlrqv ri wkh hohfwulflw| �upv

zloo gl�hu1 Wkhuhiruh/ d pruh dffxudwh whvw lv wr dqdo|}h erwk wkh uhodwlyh sulflqj dqg lqyhvwphqw

ghflvlrqv ri vlqjoh dqg gxdo0surgxfw �upv1

Wkhuhiruh/ wklv sdshu gl�huv iurp wkhvh dqdo|vhv lq wzr uhvshfwv1 Iluvw/ wkh sdshu dovr vwxglhv

wkh jhqhudwlrq fkrlfh ri hohfwulflw| �upv1 Li vlqjoh0surgxfw qdwxudo jdv �upv duh deoh wr dfw rq

wkhlu lqfhqwlyh wr udlvh wkhlu ulydov frvwv/ wkhq d qdwxudo ghihqvh wr vxfk dfwlrq lv iru wkh hohfwulflw|

�up wr vxevwlwxwh dzd| iurp qdwxudo jdv jhqhudwlrq dqg lqwr dowhuqdwlyh ixho vrxufhv/ h1j1 frdo dqg

qxfohdu1 Vhfrqg/ wkh sdshu gl�huv iurp wkdw ri Rzhq +4<:3, dqg Odqgrq +4<:6, lq wkdw lw shuirupv

wkh whvwv rq gdwd iurp wkh 4<<3v1



;

7 Uhodwlyh Lqfhqwlyhv lq dq Xquhjxodwhg Pdunhw

Lq wklv vhfwlrq/ L dqdo|}h wkh uhodwlyh sulflqj lqfhqwlyhv ri vlqjoh dqg gxdo0surgxfw �upv rshudwlqj lq

dq xquhjxodwhg pdunhw vwuxfwxuh1 Dowkrxjk hohfwulflw| dqg qdwxudo jdv �upv rshudwh lq d uhjxodwhg

hqylurqphqw/ li uhjxodwlrq lv lpshuihfw/ zh pd| h{shfw sulfhv wr fruuhodwh zlwk wkh lqfhqwlyhv ri

xquhjxodwhg �upv1 Lq sduwlfxodu/ li uhjxodwruv uhvsrqg wr oree|lqj suhvvxuh/ wkhq �upv zrxog htxdwh

wkh pdujlqdo ehqh�w iurp dgglwlrqdo oree|lqj h�ruw zlwk wkh pdujlqdo frvw ri wkdw h�ruw1 Dv orqj

dv wkh oree|lqj frvw ixqfwlrqv iru gxdo0surgxfw �upv gr qrw v|vwhpdwlfdoo| gl�hu iurp wkrvh ri

vlqjoh0surgxfw �upv/ wkhq � zkloh udwhv zrxog eh nhsw ehorz wkhlu sur�w pd{lpl}lqj ohyhov � wkh|

zrxog vwloo uh hfw wkh uhodwlyh lqfhqwlyhv ri xquhjxodwhg �upv1 Lq frqwudvw/ li uhjxodwruv glg qrw

uhvsrqg wr vxfk oree|lqj suhvvxuh/ udwhv zrxog qrw uh hfw wkh gl�hulqj lqfhqwlyhv ri vlqjoh dqg

gxdo0surgxfw �upv1 Zlwk wklv lq plqg/ wkh hpslulfdo vhfwlrq fdq/ lq vrph vhqvh/ eh wkrxjkw ri dv

d whvw ri wkh h!fdf| ri uhjxodwlrq1

Ohw Te +S e> S }, dqg T} +S }> S e, uhsuhvhqw wkh uhwdlo ghpdqg ixqfwlrq iru hohfwulflw| dqg qdwxudo

jdv/ uhvshfwlyho|1 Iru vlpsolflw|/ dvvxph frqvwdqw pdujlqdo frvwv ri surgxfwlrq iru qdwxudo jdv/

uhsuhvhqwhg e|PF}= Wkh pdujlqdo frvw ri hohfwulflw| lv dovr dvvxphg wr eh frqvwdqw/ exw ghshqghqw

rq wkh sulfh ri qdwxudo jdv idfhg e| wkh �up/ l1h1 PFe +S }, lq wkh vlqjoh0surgxfw vhwwlqj dqg

PFe +PF}, lq wkh gxdo0surgxfw prqrsrolvw vhwwlqj1 Wkh fkrlfh yduldeohv duh dvvxphg wr eh wkh

sulfhv ri hohfwulflw| dqg qdwxudo jdv1

714 Vlqjoh0Surgxfw Vwuxfwxuh

Wkh vlqjoh0surgxfw hohfwulflw| prqrsrolvw vroyhv wkh iroorzlqj=

pd{
� e

+S e �PFe +S },,Te +S e> S }, +4,

Wkh �up wdnhv wkh sulfh ri qdwxudo jdv dv jlyhq/ lpso|lqj wkh iroorzlqj �uvw rughu frqglwlrq=

Te +S e> S }, . +S e �PFe +S },,
CTe +S e> S },

CS e
@ 3 +5,

Lq frqwudvw/ wkh vlqjoh0surgxfw qdwxudo jdv �up qrw rqo| wdnhv lqwr dffrxqw wkh lpsdfw ri d

pdujlqdo fkdqjh lq wkh sulfh ri qdwxudo jdv rq wkh ghpdqg iru qdwxudo jdv/ exw dovr krz vxfk d

fkdqjh lpsdfwv wkh frvwv ri wkh ulydo hohfwulflw| �up1 Wkhuhiruh/ wkh qdwxudo jdv �upv vroyhv wkh



<

iroorzlqj=7

pd{
�}

+S } �PF},T} +S }> S e +PFe +S },,, +6,

Wkh �uvw rughu frqglwlrq lv dv iroorzv=

T} +S }> S e +S },, . +S } �PF},

�
CT} +S }> S e +S },,

CS }
.
CT} +S }> S e +S },,

CS e

CS e

CPFe

CPFe

CS }

�
@ 3 +7,

Khuh zh vhh wkh lpsdfw ri wkh �udlvlqj |rxu ulydov frvwv� lqfhqwlyh1 Wkh vlqjoh0surgxfw qdwxudo

jdv �up qrw rqo| ylhzv wkh lpsdfw ri d pdujlqdo fkdqjh lq sulfh rq wkh ghpdqg iru qdwxudo jdv/

exw lw dovr lv dzduh wkdw d pdujlqdo fkdqjh lq wkh sulfh zloo dovr lpsdfw wkh sulfh ri hohfwulflw|/ vlqfh

qdwxudo jdv lv dq lqsxw wr hohfwulflw| jhqhudwlrq1 Wkhuhiruh/ e| udlvlqj lwv ulydov frvwv/ wkh qdwxudo

jdv �up lqfuhdvhv lwv rzq ghpdqg/ lqfuhdvlqj wkh htxloleulxp sulfh iru qdwxudo jdv1

715 Gxdo0Surgxfw Vwuxfwxuh

Lq wkh gxdo0surgxfw vhwwlqj/ wkh prqrsrolvw vroyhv wkh iroorzlqj remhfwlyh ixqfwlrq=

pd{
� ec� }

+S e �PFe +PF},,Te +S e> S }, . +S } �PF},T} +S }> S e, +8,

Wkh �uvw rughu frqglwlrqv duh=

Te +S e> S }, . +S e �PFe +PF},,
CTe +S e> S },

CS e
. +S } �PF},

CT} +S }> S e,

CS e
@ 3 +9,

T} +S }> S e, . +S } �PF},
CT} +S }> S e,

CS }
. +S e �PFe +PF},,

CT} +S }> S e,

CS }
@ 3

Lq wkh wzr0surgxfw vhwwlqj/ wkh �up lqwhuqdol}hv wkh lpsdfw ri d pdujlqdo fkdqjh lq wkh sulfh ri

rqh jrrg rq wkh ghpdqg iru wkh rwkhu jrrg1 Lq sduwlfxodu/ ehfdxvh hohfwulflw| dqg qdwxudo jdv duh

vxevwlwxwhv/ lpso|lqj wkdw Y'�E� }c� e�

Y� � A 3 iru l 9@ m/ wkh �up kdv dq lqfhqwlyh wr sulfh erwk jrrgv

kljkhu/ uhodwlyh wr wkh vlqjoh0surgxfw �upv1

7 Lq sudfwlfh/ wkh qdwxudo jdv �up lv deoh wr sulfh glvfulplqdwh dprqj uhwdlo frqvxphuv dqg hohfwulflw| �upv1 L

devwudfw iurp wklv e| dvvxplqj wkh| fkdujh rqh sulfh1 Ehfdxvh ri srolwlfdo frqvwudlqwv lw lv olnho| wkdw wkh wzr sulfhv

fruuhodwh wr vrph ghjuhh/ vxssruwlqj wklv dvvxpswlrq1



43

Krzhyhu/ xqolnh prvw fdvhv lq zklfk d �up vhoov vxevwlwxwhv/ wkh�vxevwlwxwh h�hfw� lv plwljdwhg1

Lq sduwlfxodu/ iru sulflqj hohfwulflw| wkh gxdo0surgxfw �up grhv qrw idfh d qdwxudo jdv frpshwlwru

wkdw pd| kdyh pdunhw srzhu hqdeolqj lw wr lqfuhdvh lwv ulydov frvwv e| lqfuhdvlqj wkh sulfh ri qdwxudo

jdv1 Wkhuhiruh/ wkh gxdo0surgxfw �up idfhv wkh wuxh pdujlqdo frvw ri qdwxudo jdv/ dqg grhv qrw

vx�hu iurp dq| grxeoh pdujlqdol}dwlrq lvvxhv/ dv lq wkh vlqjoh0surgxfw fdvh1 Wklv uhgxfwlrq lq wkh

pdujlqdo frvw ri wkh gxdo0surgxfw �up whqgv wr ghfuhdvh wkh sulfh ri hohfwulflw|1

716 Uhodwlyh Sulflqj Lqfhqwlyhv

Wr jhw d ihho iru wkh uhodwlyh lqfhqwlyhv xqghu wkh gl�huhqw vwuxfwxuhv/ L frpsduh wkh �uvw rughu

frqglwlrqv xqghu wkh gl�huhqw vwuxfwxuhv1 Zh fdq uhzulwh wkh �uvw rughu frqglwlrqv iru wkh gxdo0

surgxfw �up dv iroorzv=

S e �PFe +PF},

S e
@

4

�e

�
4�

+S } �PF},T} +S }> S e, �ec}
S eTe +S e> S },

�
+:,

S } �PF}

S }
@

4

�}

�
4�

+S e �PFe +PF},,Te +S e> S }, �}ce
S }T} +S }> S e,

�

zkhuh �ec} lv wkh hohfwulflw|*v furvv sulfh hodvwlflw| wr qdwxudo jdv1

Wkh �uvw rughu frqglwlrq iru wkh vlqjoh0surgxfw hohfwulflw| �up fdq eh uhzulwwhq dv=

S e �PFe +S },

S e
@

4

�e
+;,

Lq frpsdulqj wkrvh ri wkh vlqjoh0surgxfw hohfwulflw| �up zlwk wkh gxdo0surgxfw �up/ wkhuh duh

wzr wklqjv wr qrwh1 Iluvw/ ehfdxvh qdwxudo jdv dqg hohfwulflw| duh vxevwlwxwhv/ lpso|lqj �ec} A 3/ zh

kdyh=
4

�e

�
4�

+S } �PF},T} +S }> S e, �ec}
S eTe +S e> S },

�
A

4

�e
+<,

Li S } @PF}/ wklv frqglwlrq zrxog lpso| wkdw wkh sulfh ri hohfwulflw|/ zkhq vrog e| d gxdo0surgxfw

�up/ zrxog eh uhodwlyho| juhdwhu wkdq zkhq vrog e| d vlqjoh0surgxfw �up1 Wklv lv wkh �vxevwlwxwh

h�hfw1� Krzhyhu/ li uhjxodwlrq lv lpshuihfw/ wkhq lq sudfwlfh S } lv olnho| wr eh juhdwhu wkdq PF}=8

Ehfdxvh lq wkh gxdo0surgxfw vhwwlqj/ yhuwlfdo lqwhjudwlrq doorzv wkh �up wr vhh wkh wuxh pdujlqdo

frvw ri qdwxudo jdv/ dqg wklv lv olnho| wr eh orzhu wkdq wkh udwh fkdujhg e| wkh vlqjoh0surgxfw qdwxudo

jdv �up/ wkh gxdo0surgxfw �up idfhv d orzhu pdujlqdo frvw ri surgxfwlrq iru hohfwulflw|1 Wkhuhiruh/

8Wkh vlpsoh idfw wkdw qdwxudo jdv �upv uhpdlq uhjxodwhg lv hylghqfh wkdw/ ohiw dorqh/ wkh| zrxog h{huflvh pdunhw

srzhu1 Wkhuhiruh/ dvvxpswlrq wkdw wkh �upv kdyh pdunhw srzhu vhhpv wr eh dssursuldwh1
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dowkrxjk wkh sulfh0frvw pdujlq lq wkh gxdo0surgxfw vhwwlqj lv kljkhu/ wkh qhw h�hfw rq wkh ohyho ri

sulfhv iru hohfwulflw| lv dpeljxrxv19

Wkh �uvw rughu frqglwlrq iru wkh vlqjoh0surgxfw qdwxudo jdv �upv lv qrw dv fohdq1 Krzhyhu/ zh

fdq uhzulwh lw dv=

S } �PF}

S }

#
4 .

CS e

CPFe

CPFe

CS }
�
Y'}E� }c� e�

Y� e

Y'}E� }c� e�
Y� }

$
@

4

�}
+43,

Wkh h{suhvvlrq/

CS e

CPFe

CPFe

CS }
�

Y'}E�} c� e�
Y� e

Y'}E�} c� e�
Y�}

fdswxuhv wkh vlqjoh0surgxfw qdwxudo jdv �up*v lqfhqwlyh wr lqfuhdvh wkh frvwv ri lwv ulydo1 Wkhvh

ghulydwlrqv lpso| wkdw wkh uhodwlyh lqfhqwlyhv iru erwk sulflqj dqg sulfh frvw pdujlqv duh dpeljxrxv

lq wkh fdvh ri qdwxudo jdv1 Rqh wkh rqh kdqg/ wkh gxdo0surgxfw �up kdv dq lqfhqwlyh wr lqfuhdvh

lwv sulfh ehfdxvh wkh wzr jrrgv duh vxevwlwxwhv1 Rq wkh rwkhu kdqg/ wkh vlqjoh0surgxfw �up kdv

dq lqfhqwlyh wr udlvh lwv ulydov frvwv1 Vlqfh/ wkh pdujlqdo frvwv ri wkh wzr �upv gr qrw gl�hu/ wkhvh

frpshwlqj lqfhqwlyhv uhpdlq lq wkhlu uhodwlyh sulfh frvw pdujlqv1

717 Whvwdeoh Lpsolfdwlrqv

Wkh deryh uhvxowv vxjjhvw wkdw li uhjxodwlrq lv lpshuihfw/ wkhq wkh uhodwlyh sulflqj ri vlqjoh dqg

gxdo0surgxfw �upv lv olnho| wr gl�hu1 Dowkrxjk/ zlwk uhvshfw wr sulfhv/ wkh uhodwlyh lqfhqwlyhv

duh dpeljxrxv/ e| dovr h{dplqlqj uhodwlyh lqyhvwphqw ghflvlrqv zh duh deoh wr gudz frqfoxvlrqv

uhjduglqj wkh h!fdf| ri uhjxodwlrq lq erwk pdunhwv1 Wklv lv wuxh ehfdxvh li wkh uhjxodwlrq ri

qdwxudo lv lpshuihfw dqg sulfhv uh hfw wkh uhodwlyh lqfhqwlyhv ri xquhjxodwhg �upv/ wkhq wkh vlqjoh0

surgxfw qdwxudo jdv �up zloo kdyh dq lqfhqwlyh wr lqfuhdvh lwv sulfh lq rughu wr lqfuhdvh wkh frvwv

ri lwv hohfwulflw| frpshwlwru1 Wklv zrxog lpso| wkdw wkh pdujlqdo frvw ri qdwxudo jdv hohfwulflw|

jhqhudwlrq iru vlqjoh0surgxfw �upv zrxog eh kljkhu wkdq xqlwv rshudwlqj lq d gxdo0surgxfw �up

vhwwlqj1 Wkhuhiruh/ fhwhulv sdulexv/ vlqjoh0surgxfw hohfwulflw| �upv zrxog uho| ohvv rq qdwxudo jdv

exuqlqj jhqhudwlrq1 Lq dgglwlrqdo/ frqglwlrqdo rq wkh qdwxuh ri qdwxudo jdv uhjxodwlrq/ wkh qdwxuh ri

hohfwulflw| uhjxodwlrq zloo kdyh vshfl�f lpsolfdwlrqv zlwk uhvshfw wr wkh uhodwlyh sulfhv ri wkh pdunhw

vwuxfwxuhv1

9Rqh phwkrg iru fxuelqj wkh h�hfw ri � } : ��} lq wkh vlqjoh surgxfw �up vhwwlqj lv iru wkh hohfwulflw| �up wr

uho| ohvv rq qdwxudo jdv jhqhudwlrq xqlwv dqg pruh rq dowhuqdwlyh whfkqrorjlhv1 Lq wkh hpslulfdo vhfwlrq/ L whvw iru wklv1



45

Hohfwulflw| Uhjxodwlrq Hohfwulflw| Uhjxodwlrq

Shuihfw Lpshuihfw

Jdv Uhjxodwlrq S e
_�@, @ S e

r�?},e S e
_�@, A S e

r�?},e

Shuihfw L
}@r
_�@, @ L

}@r
r�?},e L

}@r
_�@, @ L

}@r
r�?},e

Jdv Uhjxodwlrq S e
_�@, ? S e

r�?},e S e
_�@, 0 S e

r�?},e

Lpshuihfw L
}@r
_�@, A L

}@r
r�?},e L

}@r
_�@, A L

}@r
r�?},e

Wdeoh 4= Lpsdfw ri Uhjxodwlrq Lpshuihfwlrqv rq Hohfwulflw| Sulfhv dqg Qdwxudo Jdv Jhqhudwlrq Xvh

Wdeoh 4 looxvwudwhv krz gl�huhqw shupxwdwlrqv ri hohfwulflw| dqg qdwxudo jdv uhjxodwlrq lpshu0

ihfwlrqv ohdg wr gl�huhqw uhodwlyh sulflqj dqg lqyhvwphqw rxwfrphv1 S e
� dqg L}@r� uhsuhvhqw wkh sulfh

ri hohfwulflw| dqg lqyhvwphqw lq qdwxudo jdv jhqhudwlrq lq pdunhw vwuxfwxuh m/ uhvshfwlyho|1 Li wkh

uhjxodwlrq ri erwk hohfwulflw| dqg qdwxudo jdv lv shuihfw wkhq wkh uhodwlyh sulflqj dqg lqyhvwphqw

ghflvlrqv zloo eh lqglvwlqjxlvkdeoh1 Krzhyhu/ li qdwxudo jdv uhjxodwlrq lv lpshuihfw dqg hohfwulflw|

uhjxodwlrq lv shuihfw wkhq sulfhv lq wkh gxdo0surgxfw vhwwlqj zloo eh orzhu/ vlqfh wkh glyhujhqfh

ri qdwxudo jdv sulfhv iurp pdujlqdo frvw lv lqwhuqdol}hg e| wkh gxdo0surgxfw �up/ exw qrw e| wkh

vlqjoh0surgxfw hohfwulflw| �up1 Wkh lqwhuqdol}dwlrq ri qdwxudo jdv sulfhv dovr lpsolhv wkdw qdwxudo

jdv jhqhudwlrq lv uhodwlyho| pruh dwwudfwlyh wr wkh gxdo0surgxfw �upv/ uhodwlyh wr wkh vlqjoh0surgxfw

�up/ lpso|lqj gxdo0surgxfw �upv zloo uho| pruh rq qdwxudo jdv jhqhudwlrq1

Li hohfwulflw| uhjxodwlrq lv lpshuihfw dqg qdwxudo jdv uhjxodwlrq lv shuihfw +wkh qruwkhdvw txdg0

udqw,/ wkhq wkh �vhoolqj vxevwlwxwhv lqfhqwlyh� zloo eh fdswxuhg lq wkh uhodwlyh sulfhv/ zkloh wkh

�udlvlqj |rxu ulydov frvwv� zloo eh khog lq fkhfn1 Wklv lpsolhv wkdw hohfwulflw| sulfhv lq wkh gxdo0

surgxfw vhwwlqj zlwk eh kljkhu wkdq wkrvh lq wkh vlqjoh0surgxfw vhwwlqj1 Krzhyhu/ ehfdxvh qdwxudo

jdv sulfhv duh wkh vdph lq erwk pdunhw vwuxfwxuhv/ wkh uhodwlyh dwwudfwlyhqhvv ri qdwxudo jdv hohfwulf0

lw| jhqhudwruv zloo eh wkh vdph1 Ilqdoo|/ li erwk qdwxudo jdv dqg hohfwulflw| uhjxodwlrq lv lpshuihfw/

wkhq erwk wkh �vhoolqj vxevwlwxwhv lqfhqwlyh� dqg �udlvlqj |rxu ulydov frvwv lqfhqwlyh� zloo eh dfwhg

xsrq1 Wklv lpsolhv wkdw wkh uhodwlyh sulflqj ri wkh wzr pdunhw vwuxfwxuhv lv dpeljxrxv1 Krzhyhu/

wkh h{lvwhqfh ri wkh �udlvlqj |rxu ulydov frvwv lqfhqwlyh� lpsolhv wkdw wkh gxdo0surgxfw �upv zloo

uho| pruh khdylo| rq qdwxudo jdv jhqhudwlrq1

Ri frxuvh/ wkh hpslulfdo dqdo|vlv suhvhqwhg ehorz rshudwhv lq wkh rssrvlwh orjlfdo gluhfwlrq/

vlqfh zh zloo lqihu wkh ghjuhh ri uhjxodwlrq lpshuihfwlrq xvlqj wkh uhodwlyh sulflqj dqg lqyhvwphqw

ghflvlrqv1 Wkhuhiruh/ L lqyhuw wkh deryh �rxwfrph er{� wr uhsuhvhqw wkh lqihuhqfhv wkdw fdq pdgh

frqglwlrqdo rq wkh uhvxowv ehorz1 Zkloh/ wkh qxpehu ri srvvlelolwlhv lqfuhdvhv/ lw wxuqv rxw wkdw

ehfdxvh wkhuh grhv qrw h{lvw d vfhqdulr zkhuh zh zrxog h{shfw wr vhh L
}@r
_�@, ? L

}@r
r�?},e> wkhuhe|

olplwlqj wkh qxpehu ri ihdvleoh rxwfrphv1 Wklv jlyhv ulvh wr wkh iroorzlqj �rxwfrph er{� lq Wdeoh
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Li zh �qg wkdw L}@r_�@, @ L
}@r
r�?},e wkhq zh fdq gudz wkh frqfoxvlrq wkdw qdwxudo jdv uhjxodwlrq lv

shuihfw1 Wklv lv wkh fdvh/ vlqfh erwk vlqjoh dqg gxdo0surgxfw �upv pxvw idfh wkh vdph pdujlqdo

frvw iru qdwxudo jdv/ dqg ehfdxvh wkh gxdo0surgxfw �up idfhv wkh wuxh pdujlqdo frvw ri qdwxudo jdv/

erwk wkh pdujlqdo frvw dqg wkh sulfh fkdujhg e| wkh vlqjoh0surgxfw qdwxudo jdv �up pxvw eh htxdo1:

Ixuwkhupruh/ li L}@r_�@, A L
}@r
r�?},e wkhq wkh pdujlqdo frvw ri qdwxudo jdv iru wkh gxdo0surgxfw �up pxvw

eh orzhu wkdq wkdw ri wkh vlqjoh0surgxfw �up/ lpso|lqj wkdw wkh sulfh ri qdwxudo jdv lv vhw deryh

lwv pdujlqdo frvw/ l1h1 qdwxudo jdv uhjxodwlrq lv lpshuihfw1

Wkh uhodwlyh lqyhvwphqw ghflvlrqv ri �upv frxsohg zlwk wkh uhodwlyh sulflqj doorzv xv wr dovr

pdnh lqihuhqfhv uhjduglqj lpshuihfwlrqv lq hohfwulflw| uhjxodwlrq1 Zrunlqj grzq wkh �uvw froxpq/

li erwk lqyhvwphqw dqg sulflqj duh wkh vdph lq erwk pdunhw vwuxfwxuhv/ wkhq zh fdq vdiho| frqfoxgh

wkdw wkh uhjxodwlrq ri erwk qdwxudo jdv dqg hohfwulflw| duh shuihfw1 Lw lv xqolnho| wkdw zh zrxog

hyhu �qg wkdw lqyhvwphqw ghflvlrqv duh wkh vdph/ lpso|lqj qdwxudo jdv lv vrog dw pdujlqdo frvw/

dqg gxdo0surgxfw �upv sulfh orzhu wkdq vlqjoh0surgxfw �upv1 Uhfdoo gxdo0surgxfw �upv frxog sulfh

orzhu wkdq vlqjoh0surgxfw �upv li rqo| wkh �udlvlqj |rxu ulydov frvw� lqfhqwlyh zdv dfwhg xsrq/

krzhyhu wklv zrxog dovr ohdg gxdo0surgxfw �upv wr uho| ohvv rq qdwxudo jdv jhqhudwlrq1 Ilqdoo|/

li lqyhvwphqw ghflvlrqv duh wkh vdph/ exw wkh gxdo0surgxfw �up vhwv d kljkhu sulfh iru hohfwulflw|/

wkhq zh fdq frqfoxgh wkdw rqo| wkh �vhoolqj vxevwlwxwhv� lqfhqwlyh lv dfwhg xsrq/ lpso|lqj wkdw

hohfwulflw| uhjxodwlrq lv lpshuihfw1

Qrz irfxvlqj rq wkh vhfrqg froxpq1 Li gxdo0surgxfw �upv uho| pruh rq qdwxudo jdv jhqhudwlrq/

wkhq zh nqrz qdwxudo jdv uhjxodwlrq lv lpshuihfw1 Wkh uhodwlyh vwuhqjwk ri wkh �udlvlqj |rx ulydov

frvwv� dqg �vhoolqj vxevwlwxwhv� lqfhqwlyhv zloo eh eruqh rxw lq wkh uhodwlyh sulflqj ri wkh wzr pdunhw

vwuxfwxuhv1 Li zh vhh wkdw wkh uhodwlyh sulflqj duh wkh vdph/ wkhq wklv zrxog lpso| wkdw hohfwulflw|

uhjxodwlrq lv dovr lpshuihfw1 Wkh uhjxodwhg sulfh ri hohfwulflw| lv vhw frqglwlrqdo/ dprqj rwkhu wklqjv/

rq wkh pdujlqdo frvw ri qdwxudo jdv idfhg e| wkh �up1 Li qdwxudo jdv uhjxodwlrq lv lpshuihfw/ wkhq

wkh pdujlqdo frvw ri qdwxudo jdv idfhg e| wkh vlqjoh0surgxfw hohfwulflw| �up lv juhdwhu wkdq lwv wuxh

pdujlqdo frvw1 Wklv lpsolhv wkdw/ fhwhulv sdulexv/ wkh sulfh ri hohfwulflw| iru vlqjoh0surgxfw �upv

zloo eh kljkhu1 Wkhuhiruh/ wkh rqo| zd| wkh sulfhv fdq eh htxdo lv li wkh gxdo0surgxfw hohfwulflw|

�up srvvhvvhv d juhdwhu ghjuhh ri pdunhw srzhu ehfdxvh ri wkh vhoolqj vxevwlwxwhv lqfhqwlyh dqg wklv

qhjdwhv wkh udlvlqj |rxu ulydov frvw lqfhqwlyh1

:Ehfdxvh qdwxudo jdv �upv duh deoh wr sulfh glvfulplqdwh ehwzhhq frqvxphu fodvvhv/ zh duh rqo| deoh wr pdnh

lqihuhqfhv uhjduglqj wkh uhjxodwlrq ri sulfhv fkdujhg wr hohfwulflw| �upv1 Dv qrwhg/ krzhyhu/ wkhvh sulfhv duh olnho| wr

eh vwurqjo| fruuhodwhg dqg lpshuihfwlrq lq wkh sulflqj iru rqh frqvxphu fodvv duh olnho| wr fruuhodwh zlwk lpshuihfwlrqv

iru rwkhu frqvxphu fodvvhv1
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Li gxdo0surgxfw �upv kdyh kljkhu hohfwulflw| sulfhv/ wkhq wklv zrxog lpso| wkdw erwk qdwxudo

jdv dqg hohfwulflw| uhjxodwlrq lv lpshuihfw dqg wkh vhoolqj vxevwlwxwhv lqfhqwlyh lv vwurqjhu wkdq wkh

udlvlqj |rxu ulydov frvw lqfhqwlyh1 Rqo| li gxdo0surgxfw �upv kdyh orzhu hohfwulflw| sulfhv fdq lw eh

wkh fdvh wkdw hohfwulflw| uhjxodwlrq lv shuihfw1 Krzhyhu/ lw pd| dovr eh lpshuihfw dqg wkh udlvlqj

|rxu ulydov frvwv lqfhqwlyh lv vlpso| vwurqjhu wkdq wkh vhoolqj vxevwlwxwhv lqfhqwlyh1

L
}@r
_�@,@ L

}@r
r�?},e L

}@r
_�@,A L

}@r
r�?},e L

}@r
_�@,? L

}@r
r�?},e

S
e
_�@,@ S

e
r�?},e Erwk Hohf dqg Jdv Shuihfw Erwk Hohfw dqg Jdv Lpshuihfw Xqolnho|

S
e
_�@,? S

e
r�?},e Xqolnho|

Hohf Shuihfw/ Jdv Lpshuihfw

ru

Erwk Hohfw dqg Jdv Lpshuihfw

Xqolnho|

S
e
_�@,A S

e
r�?},e Hohf Lpshuihfw/ Jdv Shuihfw Erwk Hohfw dqg Jdv Lpshuihfw Xqolnho|

Wdeoh 5= Hohfwulflw| Sulfhv/ Qdwxudo Jdv Jhqhudwlrq Xvh dqg Lpsolhg Uhjxodwru| Lpshuihfwlrqv

8 Hfrqrphwulf Dqdo|vlv

814 Wkh Gdwd

Wr whvw wkh uhodwlyh lqfhqwlyhv ri vlqjoh dqg gxdo0surgxfw �upv/ L pdnh xvh ri dq xqedodqfhg sdqho

gdwd vhw rq hohfwulflw| LRXv1 Wkh gdwd vsdq wkh |hduv ri 4<<3 wr 4<<8 dqg duh iru yhuwlfdoo| lqwhjudwhg

LRXv1 Wkh vrxufhv ri wkh gdwd duh ghvfulehg lq Dsshqgl{ D1 Wkh gdwd uhsruw wkh wrwdo uhyhqxh

iurp hohfwulflw| dqg qdwxudo jdv vdohv/ wkh wrwdo rxwsxw ri hohfwulflw|/ rxwsxw e| ghpdqg fodvv +h1j1

uhvlghqwldo/ frpphufldo,/ dqg wkh fdsdflw| pl{ ri wkh �up1

Dgglwlrqdo gdwd zhuh froohfwhg rq pdujlqdo frvw/ ghpdqg dqg uhvrxufh dydlodelolw| ghwhuplqdqwv1

Lq sduwlfxodu/ gdwd rq uhjlrqdo dyhudjh sulfhv iru gholyhuhg qdwxudo jdv/ frdo dqg rlo wr hohfwulflw|

�upv zdv froohfwhg1 Wkhvh gdwd frqwuro iru fkdqjhv2gl�huhqfhv lq lqsxw frvwv dvvrfldwhg zlwk

jhrjudsklf orfdwlrq1 Lq dgglwlrq/ L froohfwhg gdwd rq wkh dyhudjh dqqxdo lqfrph iru wkh krph vwdwh

ri wkh �up1 Wkhvh gdwd frqwuro iru fkdqjhv2gl�huhqfhv lq ghpdqg1

815 Hpslulfdo Prgho

L dqdo|}h zkhwkhu/ frqwuroolqj iru gl�huhqfhv lq pdujlqdo frvwv/ wkh sulfh iru hohfwulflw| gl�huv

xqghu wkh wzr pdunhw vwuxfwxuhv dqg zkhwkhu/ frqwuroolqj iru wkh uhodwlyh frvwv ri whfkqrorjlhv/ wkh

fkrlfhv ri jhqhudwlrq pl{ ghshqgv rq wkh pdunhw vwuxfwxuh1 Wr dqvzhu wkhvh txhvwlrqv/ L hvwlpdwh

htxloleulxp sulfhv dqg qdwxudo jdv jhqhudwlrq lqyhvwphqw htxdwlrqv1 Lq sduwlfxodu ohw=
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�| lv wkh sulfh ri hohfwulflw|/ (QdwjdvVwhdpFds�| lv wkh shufhqwdjh ri vwhdp jhqhudwlrq

wkdw xwlol}hv qdwxudo jdv dv lwv ixho/ [�| lv d pdwul{ ri ghpdqg ghwhuplqdqwv iru pdunhw l dw wlph w/

Z�| lv d pdwul{ ri frvw ghwhuplqdqwv iru pdunhw l dw wlph w dqg %�| lv dq huuru whup1

81514 Sulfh Htxdwlrq

Ghshqghqw Yduldeoh= Wkh ghshqghqw yduldeoh iru wkh �uvw htxdwlrq lv wkh dyhudjh uhyhqxh iurp

hohfwulflw| vdohv/ phdvxuhg lq grooduv shu phjdzdww krxu1

Pdunhw Vwuxfwxuh= Wkh pdunhw vwuxfwxuh lv phdvxuhg dv dq lqglfdwru yduldeoh/ G�'� > htxdo wr rqh li

wkh hohfwulflw| �up dovr vhoov qdwxudo jdv lv lqfoxghg1;

Pdujlqdo Frvw Ghwhuplqdqwv= Hohfwulflw| �upv kdyh d fkrlfh iurp d zlgh0duud| ri jhqhudwlrq whfk0

qrorjlhv dqg ixho vrxufhv iru wkrvh whfkqrorjlhv1 Iru h{dpsoh/ li d �up fdq fkrvh wr exlog d vwhdp

jhqhudwru/ l1h1 rqh wkdw xvhv vwhdp wr wxuq wkh jhqhudwlrq wxuelqh/ wkh ixho vrxufh pd| hlwkhu eh

qdwxudo jdv/ frdo/ rlo/ ru qxfohdu1 Wkh pdujlqdo frvw ri wkhvh gl�huhqw whfkqrorjlhv zloo/ lq sduw/

ghshqg rq wkh frvw ri wkh ixho1 Lq dgglwlrq/ wkh lpsdfw fkdqjhv lq wkh frvwv ri wkhvh ixhov kdv rq

hohfwulflw| sulfhv zloo ghshqg rq wkh dprxqw ri jhqhudwlrq wkh �up hpsor|v wkdw xvhv wkh uhvshfwlyh

ixho1 Iru h{dpsoh/ fkdqjhv lq wkh sulfh ri frdo vkrxog qrw lpsdfw d �up*v hohfwulflw| sulfh li wkh

�up grhv qrw xvh frdo jhqhudwlrq1 Wr frqwuro iru wklv/ L lqfoxgh wkh iroorzlqj yduldeohv= (Jdv�

S
}
�|>(Frdo � S SJ@,

�| dqg (Rlo � S J�,> zklfk duh wkh uhjlrqdo sulfh ri lqsxw n lqwhudfwhg zlwk wkh

shufhqwdjh ri wkh �up*v jhqhudwlrq wkdw xvhv wkh ixho n1< Ehfdxvh fkdqjhv lq wkh uhjlrqdo sulfh ri

qdwxudo jdv pd| lpsdfw d gxdo0surgxfw �up gl�huhqwo| iurp vlqjoh0surgxfw �up/ L dovr lqfoxgh wkh

yduldeoh= (Jdv� S
}
�|G

�'�
� 1

Zkloh wkh uhodwlyh xvh ri prvw jhqhudwlrq whfkqrorjlhv lv hqgrjhqrxv/ wkh dydlodelolw| ri k|0

gurhohfwulf uhvrxufhv lv odujho| h{rjhqrxv/ gulyhq lqvwhdg e| wkh dydlodelolw| ri zdwhu uhvrxufhv lq

wkh rshudwlqj duhd1 Ehfdxvh wkh pdujlqdo frvw ri k|gurhohfwulflw| jhqhudwlrq lv orzhu wkdq wkdw ri

rwkhu whfkqrorjlhv/ zh zrxog h{shfw wkh dydlodelolw| ri k|gur uhvrxufhv wr kdyh d qhjdwlyh lpsdfw

;Jlyhq wkdw wkh pdunhw vwuxfwxuhv kdyh ehhq lq sodfh iru txlwh vrph wlph/ w|slfdoo| gdwlqj edfn wr wkh lqlwldo

irupdwlrq ri wkhvh frpsdqlhv/ qhdu wkh wxuq ri wkh fhqwxu|/ L wuhdw lw dv h{rqjhqrxv1

<Wkhvh gdwd zhuh froohfwhg iurp wkh Qdwxudo Jdv Lqvwlwxwh dqg duh vsolw lqwr 45 uhjlrqdo sulfhv1
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rq sulfh ri hohfwulflw|1 Wkhuhiruh/ L lqfoxgh wkh shufhqwdjh ri hohfwulflw| wkdw zdv surgxfhg xvlqj

k|gurhohfwulf uhvrxufhv/ (K|gur�|=

Ilqdoo|/ L lqfoxgh wkh shufhqwdjh ri jhqhudwlrq fdsdflw| wkdw xwlol}hv qxfohdu ixho/ (Qxnh�|1

Dowkrxjk/ qxfohdu jhqhudwlrq xqlwv duh orz pdujlqdo frvw xqlwv/ wkh| fduu| kljk vxqn frvwv lq wkhlu

frqvwuxfwlrq1 Dowkrxjk sulflqj h!flhqf| zrxog hqwdlo wkhvh vxqn frvwv wr qrw kdyh dq lpsdfw rq

hohfwulflw| udwhv/ wkh pdmrulw| ri sxeolf xwlolw| frpplvvlrqv kdyh lqfrusrudwhg wkhp lq vhwwlqj udwhv1

Wkhuhiruh/ zh zrxog h{shfw mxulvglfwlrqv wkdw uho| pruh khdylo| rq qxfohdu srzhu wr kdyh/ fhwhulv

sdulexv/ kljkhu udwhv1

Ghpdqg Ghwhuplqdqwv= Hohfwulflw| �upv vhuylfh d zlgh duud| ri frqvxphu w|shv1 Lw lv olnho| wkdw

wkh ghpdqg ixqfwlrqv iru wkhvh w|shv ri frqvxphuv gl�hu1 Dowkrxjk lw lv qrw srvvleoh wr frqwuro iru

hyhu| frqvxphu w|sh/ gdwd duh dydlodeoh rq wkh shufhqwdjh ri hohfwulflw| sxufkdvhg e| uhvlghqwldo/

frpphufldo dqg lqgxvwuldo frqvxphuv1 Ehfdxvh/ wkh sulfh lv phdvxuhg dv wkh dyhudjh sulfh sdlg e| doo

frqvxphuv/ lw zloo eh d ixqfwlrq ri wkh uhodwlyh ghpdqg hodvwlflwlhv ri wkh gl�huhqw jurxsv1 Ehfdxvh

e|0sdvvlqj wkh LRX lv rqo| hfrqrplfdo iru frqvxphuv zkr sxufkdvh d odujh dprxqw hohfwulflw|/

lqgxvwuldo ghpdqg lv odujho| frqvlghuhg pruh hodvwlf wkdq uhvlghqwldo dqg frpphufldo ghpdqg1 Lq

dgglwlrq/ uhjxodwru| uhvwulfwlrqv riwhq pdnh e|0sdvv iru uhvlghqwldo frqvxphuv loohjdo1 Wkhuhiruh/

L lqfoxgh wkh shufhqwdjh ri hohfwulflw| wkdw zdv sxufkdvhg iurp uhvlghqwldo frqvxphuv dqg wkh

shufhqwdjh wkdw zdv sxufkdvhg iurp lqgxvwuldo frqvxphuv143

Wkh uhodwlyh pl{wxuh ri frqvxphuv lv dovr olnho| wr lpsdfw wkh frvw ri hohfwulflw| surgxfwlrq1

Wkh yduldelolw| ri lqgxvwuldo ghpdqg lv ohvv wkdq wkdw ri uhvlghqwldo frqvxphuv1 Wklv lqfuhdvhg

suhglfwdelolw| ri ghpdqg uhgxfhv wkh qhhg iru jhqhudwlrq xqlwv wkdw rshudwh lqiuhtxhqwo|/ wkhuhe|

uhgxflqj wkh frvwv ri jhqhudwlrq1

Wkh dyhudjh sulfh ri hohfwulflw|/ dfurvv d jlyhq wlph shulrg/ zloo dovr eh d ixqfwlrq ri wkh

lqwhuwhpsrudo qdwxuh ri ghpdqg1 Wkh ghpdqg iru hohfwulflw| fohduo| fkdqjhv dfurvv krxuv lq d

gd| dqg dfurvv vhdvrqv lq d |hdu1 Wklv yduldwlrq lq ghpdqg zloo olnho| lpsdfw erwk wkh sulfh dqg

jhqhudwlrq fkrlfh ri dq LRX1 Rswlpdo shdn ordg sulflqj zrxog lpso| wkdw wkh pruh yduldeoh ghpdqg

lv dfurvv d jlyhq wlph shulrg/ wkh juhdwhu wkh dyhudjh sulfh144 Zkloh dq reylrxv fkrlfh zrxog eh

wkh yduldqfh ri ghpdqg dfurvv d jlyhq |hdu/ wkhvh gdwd duh qrw dydlodeoh1 Lqvwhdg/ L lqfoxghg wzr

uhodwhg yduldeohv> Shdn@DyjGhpdqg�| zklfk lv wkh udwlr ri wkh shdn ghpdqg krxu lq d jlyhq |hdu

43Ehfdxvh wkh vxp ri wkh shufhqwdjh iurp uhvlghqwldo/ frpphufldo/ dqg lqgxvwuldo frqvxphuv lv qhdu rqh/ wkh

shufhqwdjh frqvxphg e| frpphufldo frqvxphuv lv rplwwhg1

44Iru h{dpsoh/ li ghpdqg wdnhv rq wzr ydoxhv/ kljk zlwk suredelolw| R dqg orz zlwk suredelolw| � 3 R/ wkhq dv R

lqfuhdvhv/ zkloh wkh ohyho fdsdflw| ohyho lqfuhdvh/ wkh dyhudjh sulfh dovr lqfuhdvhv1
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wr wkh dyhudjh krxuo| ghpdqg/ dqg ShdnVwgGhy�| zklfk lv wkh vwdqgdug ghyldwlrqv ri wkh prqwko|

shdn ghpdqg ohyhov1

Ilqdoo|/ wr frqwuro iru fkdqjhv lq uhvlghqwldo ghpdqg/ wkh dyhudjh |hduo| shuvrqdo lqfrph iru

wkh vwdwh lq zklfk wkh �up rshudwhv lv dovr lqfoxghg1 Wklv yduldeoh lv lqfoxghg iru wzr uhdvrqv1 Iru

rqh/ dowkrxjk lq wkh orqj0uxq/ wkh ohyho ri ghpdqg vkrxog qrw lpsdfw sulfh/ vlqfh wkh fdsdflw| ri

wkh v|vwhp zrxog eh exlow wr fdwhu wr wkdw ohyho ri ghpdqg/ vkruw whup  xfwxdwlrqv lq ghpdqg/

fdxvhg e| fkdqjhv lq wkh dyhudjh lqfrph/ pd| lpsdfw sulfh1 Vhfrqgo|/ lw frxog eh dujxhg wkdw

pruh zhdowk| fxvwrphuv ghpdqg kljkhu txdolw| hohfwulflw| vhuylfh wkdq gr ohvv zhdowk| frqvxphuv/

hlwkhu wkurxjk orzhu ohyhov ri lqwhuuxswlrqv ru ehwwhu eloolqj vhuylfhv1 Wkhvh frqvlghudwlrqv zrxog

whqg wr lqfuhdvh wkh dyhudjh sulfh ri hohfwulflw|1

Orqj Uxq Ghwhuplqdqwv= Wr frqwuro iru ghpdqg dqg frvw ghwhuplqdqwv wkdw ydu| dfurvv uhjlrq/

exw duh qrw fdswxuhg e| wkh deryh yduldeohv/ lqfoxgh 45 uhjlrqdo lqglfdwru yduldeohv1

81515 Fdsdflw| Htxdwlrq

Ghshqghqw Yduldeoh= Wkh ghshqghqw yduldeoh lq wkh vhfrqg htxdwlrq lv wkh shufhqwdjh ri vwhdp

fdsdflw| wkdw xwlol}hv qdwxudo jdv dv lwv ixho1 L olplw wkh ghqrplqdwru wr vwhdp jhqhudwlrq ehfdxvh/

dv qrwhg deryh/ wkh uholdqfh rq k|gurhohfwulf xqlwv lv odujho| gulyhq qrw e| wkh �up/ exw udwkhu wkh

jhrjudsklfdo orfdwlrq ri wkh �up/ l1h1 wkh ulyhu v|vwhp1

Uhodwlyh Frvw Ghwhuplqdqwv= D �up*v uhodwlyh fdsdflw| pl{wxuh zloo ghshqg rq wkh uhodwlyh pdujlqdo

dqg frqvwuxfwlrq frvwv ri wkh gl�huhqw whfkqrorjlhv1 Lw lv xqolnho| wkdw wkh uhodwlyh frqvwuxfwlrq frvwv

ydu| e| jhrjudsklf orfdwlrq/ krzhyhu ixho frvwv gr ydu| e| uhjlrq1 Ehfdxvh wkhvh ghflvlrqv duh orqj

uxq ghflvlrq/ wkh pl{wxuh zloo ghshqg rq erwk sdvw dqg h{shfwdwlrqv ri ixwxuh ixho sulfhv1 Wr frqwuro

iru wkh frvwv ri rwkhu whfkqrorjlhv/ S }
�|> S

SJ@,
�| / S J�, duh lqfoxghg1 Wkhvh yduldeohv duh uhjlrqdo sulfhv

iru hohfwulflw| frpsdqlhv ri gholyhuhg qdwxudo jdv +grooduv shu pvi ri qdwxudo jdv,/ frdo +grooduv

shu wrqqdjh, dqg rlo +grooduv shu eduuho,/ uhvshfwlyho|1 Lq dgglwlrq/ ehfdxvh ri wkh g|qdplfv ri

qdwxudo uhvrxufh sulflqj/ wkh fxuuhqw sulfh vkrxog uh hfw doo ri wkh uhohydqw lqirupdwlrq uhjduglqj

h{shfwdwlrqv ri ixwxuh sulflqj1

Orqj Uxq Ghwhuplqdqwv= Wkh fkrlfh ri jhqhudwlrq whfkqrorj| lv e| qdwxuh d orqj uxq ghflvlrq/ dqg

wkhuhiruh d ixqfwlrq ri orqj0uxq sulfh gl�huhqfhv dprqj wkh gl�huhqw ixhov1 Zkloh fxuuhqw sulfhv iru

wkhvh ixhov zloo eh fruuhodwhg zlwk wkhvh orqj0uxq +dqg suhylrxv sulfh, gl�huhqfhv/ vkruw uxq vkrfnv

wr wkhvh sulfhv pd| eh suhvhqw lq wkh gdwd1 Wr frqwuro iru wkhvh lvvxhv/ L dovr lqfoxgh uhjlrqdo
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Wdeoh 6= H{shfwhg Vljqv ri Lqfoxghg Yduldeohv

Yduldeoh Htxdwlrq

S e
�| (Qdwjdv�|

Lpshuihfw Uhj Shuihfw Uhj Lpshuihfw Uhj Shuihfw Uhj

G
�'�
� B 3 . 3

(Jdv�| � S
}
�| . .

(Jdv�| � S
}
�|G

�'�
� B 3

(Frdo�| � S SJ@,
�| . .

(Rlo�| � S J�,
�|

. .

S
}
�| � �

S
}
�| �G

�'�
� � 3

S SJ@,
�| . .

S J�,
�| . .

Shdn@DyjGhpdqg�| . . . .

ShdnVwgGhy�| . . . .

(Uhv�| . .

(K|gur�| � �

(Qxnh�| . .

(Lqg�| � �

Lqfrph�| . .

lqglfdwru yduldeohv145

Wkh lqfoxvlrq ri wkhvh yduldeohv lpsolhv=

S e
�| @

i�
�
G

�'�
� > S

}
�|> S

}
�|G

�'�
� > S SJ@,

�| > S J�,
�| >(Jdv�| � S

}
�|>(Frdo�| � S SJ@,

�| >

(Rlo�| � S J�,
�| >(K|gur�|> Shdn@DyjGhpdqg�|>(Uhv�|>

(Lqg�|> Lqfrph�|> iUhj�> ===> Uhj�2j > %
�
�|

� +45,

(QdwjdvVwhdpFds�| @
i2
�
G

�'�
� > S

}
�|> S

}
�|G

�'�
� > S SJ@,

�| > S J�,
�| > Shdn@DyjGhpdqg�|>

iUhj�> ===>Uhj�2j > %
2
�|

�

81516 Ixqfwlrqdo Irup

L hvwlpdwh wkh htxdwlrqv xqghu wkh dvvxpswlrq ri wzr ixqfwlrqdo irupv1 Wkh �uvw lv d olqhdu prgho/

wkh vhfrqg d orj0olqhdu prgho1 Krzhyhu/ xqghu wkh orj0olqhdu prgho wkh orjdulwkp ri wkh yduldeohv

45Wkhvh uhjlrqdo yduldeohv zloo dovr fdswxuh rwkhu yduldeohv wkdw ydu| e| uhjlrq/ h1j1 zhdwkhu frqglwlrqv/ dqg duh

qrw lqfoxghg rq wkh uljkw kdqg vlgh1
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Wdeoh 7= Vxppdu| Vwdwlvwlfv

Yduldeoh Phdq Vwg Ghy Plq Pd{

DyjUhy iru Hohf +'@PZK,
Hqwluh Vdpsoh

Gxdo0Surgxfw

71<57

81445

417;4

418;8

516:6

61368

43167

43167

(QdwJdv ri VwhdpFdsdflw|
Hqwluh Vdpsoh

Gxdo0Surgxfw

48135

48149

5914:

59176

3

3

433

433

G
�'�
� 16<38 17;;5 3 4

S
}
�| 418;; 15587 413;9 51659

(Jdv�| � S
}
�| 5<1<6 861;5 3 5:<1<3

S SJ@,
�| 81<;4 97135 13997 <<<<�

(Frdo�| � S SJ@,
�| 59135 6<:14 3 :9716

S J�,
�| 5168: 179<< 41635 61745

(Rlo�| � S J�,
�| 531;: 75164 3 565158

(K|gur�| 81;74 431<5 3 96146

(Qxnh�| 44155 461:4 3 841;;

Shdn@DyjGhpdqg�| 41874 157<8 41336 51579

ShdnVwgGhy�| 79514 95:1;7 818;< ;975

(Uhv�| 16663 139;4 13<4: 1865;

(Lqg�| 166:: 1469: 3 1;456

Lqfrph�|+4<;<'4333v, 4;155 51495 46145 581<4
�Ehfdxvh ri hqylurqphqwdo uhjxodwlrqv/ Fdoliruqld �upv duh qrw deoh wr exuq frdo1

Wr fdswxuh wklv/ wkh sulfh lv uhsruwhg dv '<<<<1

lq shufhqwdjh whupv duh qrw wdnhq iru wzr uhdvrqv1 Iluvw ehfdxvh wkhvh yduldeohv fdq wdnh rq wkh

ydoxh ri }hur/ fdxvhv qxphulfdo sureohpv zkhq wkh orjdulwkp lv wdnhq1 Vhfrqg/ rqh ri wkh dsshdov

ri wkh orj0olqhdu irup lv wkdw wkh sdudphwhu hvwlpdwhv duh hodvwlflwlhv1 Krzhyhu/ wkh hodvwlflw| ri

sulfh zlwk uhvshfw wr d yduldeoh phdvxuhg lq shufhqwdjh whupv pdnhv olwwoh vhqvh1 Wkhuhiruh/ wkh

orjdulwkp ri wkh sulfhv +hohfwulflw|/ qdwxudo jdv/ frdo dqg rlo,/ wkh udwlr ri shdn wr dyhudjh ghpdqg

dqg lqfrph ohyhov duh wdnhq1

Lq dgglwlrq/ %� dqg %2 duh doorzhg wr eh fruuhodwhg vlqfh xqrevhuyhg yduldeohv wkdw lpsdfw wkh

sulflqj vwuxfwxuh ri rqh pdunhw pd| dovr lpsdfw wkh lqyhvwphqw ghflvlrqv ri wkh vdph pdunhw/ dqg

ylfh yhuvd1

816 Uhvxowv

Wkh uhvxowv iurp wkh ohyhov dqg orj0olqhdu vshfl�fdwlrqv duh uhsruwhg lq Wdeoh 81

Sulfh Htxdwlrq= Wkh uhvxowv iru ohyhov vshfl�fdwlrq vxjjhvw wkdw gxdo0surgxfw �upv kdyh udwhv

wkdw duh '15; shu phjdzdww krxu pruh wkdq wkh udwhv ri vlqjoh0surgxfw hohfwulflw| �upv1 Hydoxdwhg
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Wdeoh 8= Wkh Lpsdfw ri Pdunhw Vwuxfwxuh rq Sulfhv dqg Jhqhudwlrq Fkrlfh

Ohyhov Vshfl�fdwlrq Orj0Olqhdu Vshfl�fdwlrq

Yduldeoh Ghshqghqw Yduldeoh

S e
�| (Qdwjdv�| orjS e

�| (Qdwjdv�|
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81659WWW
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+;1683,

G
�'�
�

15;74WWW
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�|G

�'�
�

18996�433�
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1<933�433e
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(Frdo�| � S SJ@,
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+13356,
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(Rlo�| � S J�,
�|
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144;8�4332W
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S
}
�|
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�71:74W
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S
}
�| �G

�'�
�

�714:5

+6196:,

�:18:6WW

+61<99,

S SJ@,
�|

1677:

+16:8:,

1594;

+163:4,

S J�,
�|

414:;

+41:;9,

51696

+51388,

Shdn@DyjGhpdqg�|
13445

+13478,

41;:8WWW

+15698,

14336

+15956,

41<33WWW

+156;<,

ShdnVwgGhy�|
155<:�433�WWW

+18:;<�433e,

13347

+13343,

13358WWW

+13339,

1;798

+18<:9,

(K|gur�|
�133:<WW

+1336<,

�13388WWW

+1333;,

(Qxnh�|
13584WWW

+13356,

13375WWW

+13339,

(Uhv�|
4189;WW

+1947:,

15493WW

+143<<,

(Lqg�|
�41:77WWW

+16458,

�1634<WWW

+1389:,

Lqfrph�|
13577

+134<:,

�1369;

+1396<,

Q@:4:1 --- vljql�fdqw dw wkh 134 ohyho/ -- vljql�fdqw dw wkh 138 ohyho/

- vljql�fdqw dw wkh 143 ohyho1 Khwhurvnhgdvwlf0frqvlvwhqw huuruv lq sdudqwkhvhv1

Uhjlrqdo h�hfwv qrw vkrzq1
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dw wkh phdq sulfh wklv lpsolhv wkdw wkh udwhv ri gxdo0surgxfw �upv duh 81; shufhqw pruh wkdq

wkhlu vlqjoh0surgxfw frxqwhusduwv1 Vlploduo|/ wkh orj0olqhdu vshfl�fdwlrq vxjjhvwv wkdw udwhv duh

71; shufhqw kljkhu zkhq vhuylfhg e| d gxdo0surgxfw �up1 Wkhvh hvwlpdwhv lpso| wkdw zkloh wkh

lqwhjudwlrq ri hohfwulflw| dqg jdv �upv pd| ohdg wr frvw vdylqjv/ wkh qhw h�hfw rq sulfh ri lqwhjudwlrq

lv srvlwlyh1

Wklv uhvxow lv vxjjhvwlyh wkdw/ dowkrxjk wkhvh �upv duh uhjxodwhg/ uhjxodwlrq lv lpshuihfw lq wkh

vhqvh wkdw wkh uhodwlyh lqfhqwlyhv ri vlqjoh dqg gxdo0surgxfw hohfwulflw| �upv duh vwloo uh hfwhg lq

wkh udwhv wkh| duh doorzhg wr fkdujh1 Diwhu frqwuroolqj iru ghpdqg dqg frvw frqglwlrqv/ li uhjxodwruv

zhuh qrw uhvsrqvlyh wr wkh lqfhqwlyhv ri �upv/ wkh udwhv ri vlqjoh dqg gxdo0surgxfw �upv zrxog qrw

v|vwhpdwlfdoo| gl�hu1

Wkh sdudphwhu hvwlpdwhv zlwk uhvshfw wr wkh frqwuro yduldeohv duh odujho| frqvlvwhqw zlwk hfr0

qrplf lqwxlwlrq1 Wkh hvwlpdwhv zlwk uhvshfw wr (Jdv�| � S
}
�| lpso| wkdw lqfuhdvhv lq wkh sulfh ri

qdwxudo jdv ohdg wr lqfuhdvhv lq wkh sulfh ri hohfwulflw|1 Iru wkh ohyhov vshfl�fdwlrq/ wkh sdudph0

whu hvwlpdwhv lpso| wkdw d 43 shufhqw lqfuhdvh lq wkh sulfh ri gholyhuhg qdwxudo kdv lpsolhv wkdw

d vlqjoh0surgxfw �upv dw wkh phdq ohyho ri qdwxudo jdv jhqhudwlrq +4613(,/ lv dvvrfldwhg zlwk d

414 shufhqw lqfuhdvh lq wkh sulfh ri hohfwulflw|146 Wklv uhvxow lv urexvw wr fkdqjhv lq wkh ixqfwlrqdo

irup1 Iru wkh orj0olqhdu vshfl�fdwlrq/ d 43 shufhqw lqfuhdvh lq wkh sulfh ri gholyhuhg qdwxudo jdv

iru vlqjoh0surgxfw �upv dw wkh phdq ohyho ri qdwxudo jdv jhqhudwlrq vkduh lv dvvrfldwhg zlwk d 417

shufhqw lqfuhdvh lq wkh sulfh ri hohfwulflw|1

Vxusulvlqjo|/ wkh hvwlpdwhv zlwk uhvshfw wr (Jdv�|�S
}
�|G

�'�
� vxjjhvwv wkdw lqfuhdvhv lq wkh sulfh

ri qdwxudo jdv gr qrw lpsdfw gxdo0surgxfw �upv gl�huhqwo| iurp vlqjoh0surgxfw �upv1 Zh zrxog

h{shfw lqfuhdvhv lq wkh sulfh ri qdwxudo jdv wr lpsdfw gxdo0surgxfw �upv ohvv wkdq vlqjoh surgxfh

�upv/ vlqfh vrph ri wklv sulfh lqfuhdvh zloo eh devruehg e| wkh �up dv d uhvxow ri lqfuhdvhv lq wkh

uhwdlo udwh ri qdwxudo jdv1

Zkloh wkh sdudphwhu hvwlpdwhv zlwk uhvshfw wr wkh sulfh ri frdo lv qrw vljql�fdqw/ wkh hvwlpdwhv

lpso| wkdw lqfuhdvhv lq wkh sulfh ri rlo duh dvvrfldwhg zlwk lqfuhdvhv lq wkh sulfh ri hohfwulflw|1 Lq

sduwlfxodu/ wkh ohyhov vshfl�fdwlrq lpsolhv wkdw d whq shufhqw lqfuhdvh lq wkh sulfh ri rlo lv dvvrfldwhg

zlwk d 418 shufhqw lqfuhdvh lq hohfwulflw| sulfhv iru �upv dw wkh phdq ohyho ri rlo jhqhudwlrq vkduh/

zkloh iru wkh orj0olqhdu vshfl�fdwlrq wklv hvwlpdwh lv 413 shufhqw1

Wkh sdudphwhu hvwlpdwh zlwk uhvshfw wr wkh shufhqwdjh ri hohfwulflw| surgxfhg yld k|gurhohfwulf

46Uhfdoo wkdw wkh yduldeohv IC@r�|/ I�J@,�|/ dqg I��,�| phdvxuh wkh shufhqwdjh ri doo jhqhudwlrq fdsdflw| +h1j1

lqfoxglqj k|gurhohfwulf uhvrxufhv, ghyrwhg wr wkhlu uhvshfwlyh whfkqrorjlhv1 Wkh phdq dqg vwdqgdug ghyldwlrq ri

IC@r duh 451<< dqg 56134/ uhvshfwlyho|/ iru I�J@,�| 7;1;3 dqg 64148/ uhvshfwlyho|/ dqg iru I��,�| ;139 dqg 491551
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uhvrxufhv vxjjhvw wkdw juhdwhu k|gurhohfwulf uhvrxufhv lv dvvrfldwhg zlwk uhgxfwlrqv lq udwhv1 Wkh

ohyhov vshfl�fdwlrq vxjjhvwv wkdw d rqh vwdqgdug ghyldwlrq lqfuhdvh lq wkh k|gurhohfwulf fdsdelolwlhv

uhvxowv lq d 41; shufhqw ghfuhdvh lq wkh sulfh ri hohfwulflw|1 Wkh orj0olqhdu vshfl�fdwlrq lpsolhv wkdw

d rqh vwdqgdug ghyldwlrq lqfuhdvh uhvxowv lq d sulfh ghfuhdvh ri 61; shufhqw ghfuhdvh lq wkh sulfh ri

hohfwulflw|1

Wkh uhvxowv dovr frq�up rxu h{shfwdwlrqv wkdw/ dowkrxjk wkh pdujlqdo frvw ri qxfohdu xqlwv lv

yhu| orz/ wkhlu kljk vxqn frvwv ohdg wr kljkhu udwhv1 Vshfl�fdoo|/ wkh uhvxowv vxjjhvw wkdw d rqh

vwdqgdug ghyldwlrq lqfuhdvh lq wkh shufhqwdjh ri fdsdflw| ghyrwhg wr qxfohdu ixho lv dvvrfldwhg zlwk

d :13 shufhqw lqfuhdvh lq udwhv/ lq wkh ohyhov vshfl�fdwlrq/ dqg d 619 shufhqw lqfuhdvh lq wkh orj0olqhdu

vshfl�fdwlrq1

Wkh uhvxowv zlwk uhvshfw wr wkh yduldelolw| ri ghpdqg yduldeohv vxjjhvw wkdw wkh juhdwhu wkh

yduldelolw| ri ghpdqg/ wkh juhdwhu wkh dyhudjh sulfh1 Dowkrxjk/ wkh hvwlpdwhv zlwk uhvshfw wr wkh

udwlr ri wkh shdn ghpdqg shulrg wr wkh dyhudjh ghpdqg duh qrw vljql�fdqw/ wkh uhvxowv vxjjhvw wkdw

d 43 shufhqw lqfuhdvh lq wkh vwdqgdug ghyldwlrq ri prqwko| shdnv uhvxowv lq d 155 shufhqw lqfuhdvh

lq hohfwulflw| udwhv1 Lq wkh orj0olqhdu vshfl�fdwlrq/ wkh uhvxowv lpso| wkdw 43 shufhqw lqfuhdvh lq

wkh vwdqgdug ghyldwlrq ri prqwko| shdnv wudqvodwhv wr dq lqfuhdvh lq wkh sulfh ri hohfwulflw| ri 158

shufhqw1

Wkh uhvxowv dovr vxjjhvw wkdw kljkhu ohyhov ri ghpdqg iurp uhvlghqwldo frqvxphuv/ uhodwlyh wr

frpphufldo frqvxphuv/ duh dvvrfldwhg zlwk kljkhu hohfwulflw| udwhv/ zkloh kljkhu ohyhov ri lqgxv0

wuldo frqvxphuv duh dvvrfldwhg zlwk orzhu udwhv1 Wkhvh uhvxowv duh frqvlvwhqw zlwk wkh revhuydwlrq

wkdw lqgxvwuldo ghpdqg lv erwk pruh hodvwlf dqg fkhdshu wr vhuylfh wkdq wkdw ri rwkhu frqvxphuv/

zkloh uhvlghqwldo ghpdqg lv pruh lqhodvwlf uhodwlyh wr frpphufldo ghpdqg dqg wkh frvw ri vhuylflqj

uhvlghqwldo frqvxphuv lv juhdwhu1

Qdwxudo Jdv Jhqhudwlrq Htxdwlrq= Wkh uhvxowv zlwk uhvshfw wr wkh lqyhvwphqw htxdwlrq vxjjhvw

wkdw gxdo0surgxfw �upv uho| pruh rq qdwxudo jdv jhqhudwlrq wkdq gr vlqjoh0surgxfw �upv1 Wklv

uhvxow vxjjhvwv wkdw ghvslwh uhjxodwlrq/ vlqjoh0surgxfw qdwxudo jdv �upv olnho| srvvhvv pdunhw srzhu1

Lq wkh devhqfh ri pdunhw srzhu wkh sulfh iru qdwxudo jdv zrxog htxdo lwv pdujlqdo frvw dqg erwk

wkh vlqjoh dqg gxdo0surgxfw hohfwulflw| �upv zrxog idfh wkh vdph sulfh iru qdwxudo jdv/ dqg zrxog

wkhuhiruh pdnh wkh vdph lqyhvwphqw ghflvlrqv1 Krzhyhu/ li uhjxodwlrq lv lpshuihfw/ vlqjoh0surgxfw

qdwxudo jdv �upv zrxog sulfh deryh pdujlqdo frvw surylglqj d uhodwlyho| vwurqjhu lqfhqwlyh iru

gxdo0surgxfw �upv wr xwlol}h qdwxudo jdv jhqhudwlrq iru hohfwulflw|1

Lq wkh ohyhov vshfl�fdwlrq/ wkh sdudphwhu hvwlpdwhv vxjjhvw wkdw wkh shufhqwdjh ri vwhdp jhq0

hudwlrq wkdw xwlol}hg qdwxudo jdv lv :1;4 shufhqw kljkhu iru gxdo0surgxfw �upv1 Wdnhq dw wkh phdq
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shufhqwdjh ohyho ri qdwxudo jdv jhqhudwlrq wr wkdw ri doo vwhdp jhqhudwlrq/ wklv srlqw hvwlpdwh lpsolhv

wkdw gxdo0surgxfw �upv xwlol}h 85 shufhqw pruh qdwxudo jdv jhqhudwlrq wkdq vlqjoh0surgxfw �upv1

Wklv hvwlpdwh lv uhgxfhg lq wkh orj0olqhdu vshfl�fdwlrq/ wkrxjk vwloo vwdwlvwlfdoo| vljql�fdqw1 Wkh

orj0olqhdu vshfl�fdwlrq vxjjhvwv wkdw wkh shufhqwdjh ri vwhdp jhqhudwlrq iurp qdwxudo jdv jhqhudwruv

lq d gxdo0surgxfw vhwwlqj lv :1687 shufhqw kljkhu/ lpso|lqj d 7< shufhqw lqfuhdvh1

Dv rqh pljkw h{shfw/ wkh hvwlpdwhv lpso| wkdw dv wkh sulfh ri qdwxudo jdv lqfuhdvhv/ �upv xwlol}h

ohvv qdwxudo jdv jhqhudwlrq1 Dowkrxjk jhqhudwlrq ghflvlrqv duh pdgh lq wkh orqj uxq/ dqg wkhvh

sulfhv duh vkruw uxq sulfhv/ wkh| duh olnho| wr eh srvlwlyho| fruuhodwhg zlwk wkh orqj uxq frvwv ri

qdwxudo jdv/ dv zhoo dv suhylrxv sulfhv1 Vshfl�fdoo|/ wkh uhvxowv lpso| wkdw d 43 shufhqw lqfuhdvh

lq wkh sulfh ri qdwxudo jdv uhgxfhv qdwxudo jdv vwhdp jhqhudwlrq vkduh e| 6 shufhqw iru wkh ohyhov

vshfl�fdwlrq/ dqg 418 shufhqw lq wkh orj0olqhdu vshfl�fdwlrq1

Wkh uhvxow zlwk uhvshfw wr wkh yduldeoh S }
�|G

�'�
� vxjjhvw wkdw gxdo0surgxfw �upv vxevwlwxwh dzd|

iurp qdwxudo jdv jhqhudwlrq dw juhdwhu ohyhov wkdq vlqjoh0surgxfw �up1 Lq sduwlfxodu/ xqghu wkh

gxdo0surgxfw vhwwlqj/ d whq shufhqw lqfuhdvh lq wkh sulfh ri qdwxudo jdv uhgxfhv wkh qdwxudo jdv

vwhdp vkduh e| :18 shufhqw dqg 61; shufhqw lq wkh ohyhov dqg orj olqhdu vshfl�fdwlrqv/ uhvshfwlyho|1

Wklv uhvxow lv frqvlvwhqw zlwk sur�w pd{lpl}lqj ehkdylru ri wkh gxdo0surgxfw �up1 Li wkh ghpdqg

iru qdwxudo jdv ulvhv/ fhwhulv sdulexv/ d gxdo0surgxfw �up kdv dq lqfhqwlyh wr vxevwlwxwh qdwxudo jdv

jhqhudwlrq zlwk rwkhu whfkqrorjlhv dv d phdqv ri lqfuhdvh lwv vdohv ri qdwxudo jdv1 Wklv lv wkh fdvh

ehfdxvh wkh lqfuhdvh vdohv ri qdwxudo jdv kdv d �uvw rughu h�hfw rq sur�wv zkloh wkh vxevwlwxwlrq

dzd| iurp qdwxudo jdv jhqhudwlrq kdv rqo| d vhfrqg rughu lpsdfw rq frvwv1

Rqfh djdlq/ wkh sdudphwhu hvwlpdwh dvvrfldwhg zlwk wkh yduldeoh S }
�|G

�'�
� dovr vxjjhvwv wkdw

qdwxudo jdv uhjxodwlrq lv lpshuihfw1 Li xqghu uhjxodwlrq sulfhv htxdohg wkdw ri pdujlqdo frvw wkhq

wkh lqwhjudwlrq ri hohfwulflw| dqg qdwxudo jdv �upv zrxog qrw dowhu wkh uhodwlyh frvwv ri gl�huhqw

vwhdp jhqhudwlrq1 Krzhyhu/ li sulfhv xqghu uhjxodwlrq gl�huhg iurp pdujlqdo frvw/ wkhq lqwhjudwlrq

zrxog orzhu wkh uhodwlyh frvw ri qdwxudo jdv jhqhudwlrq/ lpso|lqj gxdo0surgxfw �upv zrxog uho|

pruh khdylo| rq qdwxudo jdv jhqhudwlrq1

Vxusulvlqjo|/ wklv vdph lqwxlwlrq iru wkh sulfh ri frdo dqg rlo lv qrw eruqh rxw lq wkh gdwd1

Dowkrxjk srvlwlyh/ wkh hvwlpdwhv duh qrw vwdwlvwlfdoo| vljql�fdqw1 Rqh srwhqwldo uhdvrq iru wklv lv

wkdw lqfuhdvhv lq wkh sulfh ri frdo zrxog lpso| wkdw wkh �up vkrxog vxevwlwxwh dzd| iurp frdo dqg

lqwr dqrwkhu whfkqrorj|1 Wklv rwkhu whfkqrorj| pd| eh qdwxudo jdv/ exw frxog dovr eh rlo/ qxfohdu/

hwf1 Wkhuhiruh/ zkloh dq lqfuhdvh lq wkh sulfh ri qdwxudo jdv lv zrxog gh�qlwho| lpsdfw wkh xvh ri

qdwxudo jdv jhqhudwlrq/ wkh rssrvlwh grhv qrw qhfhvvdulo| krog iru lqfuhdvhv lq wkh sulfh ri rwkhu

lqsxw ixhov1
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Wkh uhvxowv dovr vxjjhvw wkdw juhdwhu ghpdqg yduldelolw| lv dvvrfldwhg zlwk dq lqfuhdvh uholdqfh

rq qdwxudo jdv jhqhudwlrq1 Wklv lv frqvlvwhqw zlwk wkh idfw wkdw wkh pdujlqdo frvw ri qdwxudo jdv

xqlwv lv/ rq dyhudjh/ pruh h{shqvlyh wkdq wkdw ri frdo xqlwv/ krzhyhu wkh �{hg frvwv duh/ rq dyhudjh/

orzhu uhodwlyh wr frdo jhqhudwruv1 Wkhuhiruh/ qdwxudo jdv xqlwv duh pruh vxlwdeoh iru shdn ordg wlph

shulrgv/ dqg rswlpdo shdn ordg lqyhvwphqw zrxog lpso| d juhdwhu uholdqfh rq qdwxudo jdv sodqwv1

Vshfl�fdoo|/ wkh uhvxowv vxjjhvw wkdw d 43 shufhqw lqfuhdvh lq wkh udwlr ri shdn wr wkh dyhudjh ghpdqg

ohyho uhvxowv lq d 41< shufhqw lqfuhdvh lq wkh qdwxudo jdv vkduh iru wkh ohyhov vshfl�fdwlrq/ dqg d 617

shufhqw lqfuhdvh lq wkh orj0olqhdu vshfl�fdwlrq1

Wdnhq dv d zkroh/ wkh uhvxowv vxjjhvw wkdw wkh frpelqdwlrq ri hohfwulflw| dqg qdwxudo jdv �upv

kdyh kljkhu hohfwulflw| udwhv/ uhodwlyh wr wkhlu vlqjoh0surgxfw frxqwhusduwv/ dqg uho| pruh khdylo|

rq qdwxudo jdv jhqhudwlrq1 Wkh lqfuhdvh lq sulfhv gxh wr lqwhjudwlrq zrxog lpso| d zhoiduh orvv wr

frqvxphuv iurp lqwhjudwlrq1 Krzhyhu/ wkh uhvxowv dovr vxjjhvw wkdw ehfdxvh wkh sulfh iru qdwxudo

jdv fkdujhg e| vlqjoh0surgxfw �upv lv deryh lwv wuxh pdujlqdo frvw/ gxdo0surgxfw �upv duh deoh

wr surgxfh pruh h!flhqwo| vlqfh wkh| revhuyh wkh wuxh pdujlqdo frvw ri qdwxudo jdv1 Ehfdxvh

hohfwulflw| �upv kdyh d fkrlfh ri jhqhudwlrq whfkqrorjlhv/ lpso|lqj wkhlu ghpdqg iru qdwxudo jdv lv

qrw shuihfwo| lqhodvwlf/ revhuylqj wkh wuxh pdujlqdo frvw lv qrw olnho| wr vlpso| uhvxow lq wudqvihuv

iurp wkh qdwxudo jdv �up wr wkh hohfwulflw| �up1 Wkhuhiruh/ wkh qhw h�hfw rq vrfldo zhoiduh iurp

lqwhjudwlrq lv dpeljxrxv1

9 Frqfoxvlrqv

Lq wklv sdshu/ L dqdo|}h uhodwlyh htxloleulxp sulfhv dqg lqyhvwphqw ghflvlrqv ri vlqjoh dqg gxdo0

surgxfw hohfwulflw| �upv1 Wkh lqwhuhvwlqj uhodwlrqvkls ehwzhhq wkhvh wzr surgxfwv/ qdpho| wkdw

qdwxudo jdv lv erwk d vxevwlwxwh lq frqvxpswlrq dqg dq lqsxw lq surgxfwlrq ri hohfwulflw|/ lpsolhv

wkdw ohiw xquhjxodwhg sulflqj dqg lqyhvwphqw ghflvlrqv zrxog gl�hu dprqj wkh pdunhw vwuxfwxuhv1

Krzhyhu/ rqh frxog dujxh wkdw ehfdxvh wkhvh �upv duh uhjxodwhg hqwlwlhv/ li uhjxodwlrq zdv shuihfw/

wkhvh gl�hulqj lqfhqwlyhv zrxog qrw eh dfwhg xsrq1 Wkh hpslulfdo hylghqfh sxw iruwk lq wklv sdshu

vxjjhvwv wklv lv qrw wkh fdvh1

Wkh uhvxowv kdyh d zlgh duud| ri srolf| lpsolfdwlrqv1 Iru rqh/ wkh uhvxowv ri wkh sulflqj htxdwlrq

vxjjhvw wkdw frqvxphu zhoiduh lv uhgxfhg e| lqwhjudwlrq/ dv lqwhjudwlrq ohdgv wr kljkhu hohfwulflw|

sulfhv1 Wkhuhiruh/ zkloh lqwhjudwlrq pd| ohdg wr juhdwhu frvw h!flhqf| wkh lqfuhdvh lq pdunhw

srzhu plwljdwhv wklv vrfldo jdlq1 Vhfrqgo|/ wkh uhvxowv ri wkh lqyhvwphqw htxdwlrq duh vxjjhvwlyh

wkdw vlqjoh0surgxfw qdwxudo jdv �upv dovr duh sulflqj deryh pdujlqdo frvw1 Wkh qhw lpsdfw rq
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zhoiduh dv d uhvxow ri lqwhjudwlrq/ krzhyhu/ lv dpeljxrxv1 Zkloh wkh sulflqj htxdwlrq vxjjhvwv

wkdw lqwhjudwlrq ohdgv wr kljkhu sulfhv/ wkh lqyhvwphqw htxdwlrq vxjjhvwv wkdw wkh pdujlqdo frvw

ri hohfwulflw| jhqhudwlrq lv uhgxfhg dv d uhvxow ri lqwhjudwlrq1 Wkhuhiruh/ zkloh lqwhjudwlrq dsshduv

wr eh d orvv wr frqvxphuv/ vrfldo zhoiduh pd| eh lqfuhdvhg1 Lq dgglwlrq/ ehfdxvh wkh ghpdqg iru

hohfwulflw| lv udwkhu lqhodvwlf/ wkh zhoiduh orvv gxh wr dq lqfuhdvh lq sulfh lv olnho| plqlpdo1 Wkhuhiruh/

lw fdq eh ylhzhg dv htxdoo| olnho| wkdw lqwhjudwlrq lv d zhoiduh jdlq/ udwkhu wkdq d zhoiduh orvv1 Zlwk

wkdw vdlg/ wkh uhvxowv gr vxjjhvw wkdw wkhuh duh lpshuihfwlrqv lq wkh uhjxodwlrq ri hohfwulflw| dqg

qdwxudo jdv �upv1

Wkh srolf| lpsolfdwlrqv lq d uhvwuxfwxuhg hohfwulflw| pdunhw pd| eh gl�huhqw1 Li pdunhw srzhu

h{lvwv lq d uhvwuxfwxuhg hohfwulflw| pdunhw/ lw pd| eh h{dfhuedwhg e| lqwhjudwlrq iru wzr uhdvrqv1

Iluvw/ ehfdxvh ri wkh vxevwlwxwlrq h�hfw/ lq d uhvwuxfwxuhg hohfwulflw| pdunhw gxdo0surgxfw �upv zloo

kdyh d khljkwhqhg lqfhqwlyh wr elg kljkhu lq hohfwulflw| jhqhudwlrq dxfwlrqv/ ehfdxvh ri wkh lpsdfw

kljkhu hohfwulflw| sulfhv kdyh rq wkh ghpdqg iru qdwxudo jdv1 Vhfrqgo|/ lq d uhvwuxfwxuhg hohfwulflw|

pdunhw wkh gxdo0surgxfw �up zloo srwhqwldoo| eh vhoolqj qdwxudo jdv wr hqwudqwv zlwk srzhu sodqwv

lq wkhlu mxulvglfwlrq1 Wkhuhiruh/ wkh lqfhqwlyhv wr �udlvh |rxu ulydov frvwv� zloo h{lvw iru erwk vlqjoh

dqg gxdo0surgxfw qdwxudo jdv �upv1
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Uhihuhqfhv

^4` Mrvnrz/ Sdxo O1 �Lq dwlrq dqg Hqylurqphqwdo Frqfhuq= Vwuxfwxudo Fkdqjh lq wkh Surfhvv ri

Sxeolf Xwlolw| Sulfh Uhjxodwlrq/� Mrxuqdo ri Odz dqg Hfrqrplfv/ 4:+5,/ Rfw1 4<:7/ ss1 5<4065:1

^5` Odqgrq/ Mrkq K1 �Sulflqj lq Frpelqhg Jdv dqg Hohfwulf Xwlolwlhv= D Vhfrqg Orrn/� Dqwlwuxvw

Exoohwlq/ 4;+4,/ Vsu1 4<:6/ ss1 ;60<;1

^6` Rzhq/ Euxfh P1 �Prqrsro| Sulflqj lq Frpelqhg Jdv dqg Hohfwulf Xwlolwlhv/� Dqwlwuxvw Exoohwlq/

Zlqwhu 4<:3/ 48/ ss1 :460:591



5:

D Gdwd Vrxufhv

Gdwd rq wkh dyhudjh uhyhqxh ri hohfwulflw|/ wkh pdunhw vwuxfwxuh wkh �up rshudwhv lq/ wkh uhodwlyh

hohfwulflw| xvh e| frqvxphu fodvv/ dqg wkh udwlr ri shdn ghpdqg ordg wr dyhudjh ghpdqg ordg zdv

froohfwhg iurp wkh IHUF Irup 4 gdwd vrxufh rq XV lqyhvwru rzqhg xwlolw|1 D gxdo0surgxfw �up lv

gh�qhg dv dq LRX kdylqj qdwxudo jdv vdohv ri ryhu '433/333 lq d jlyhq |hdu1 Wklv lv wr frqwuro iru

�upv wkdw kdyh uhodwlyho| lqfrqvhtxhqwldo vdohv ri qdwxudo jdv1 Gh�qlqj wkh yduldeoh dv kdylqj dq|

vdohv dw doo glg qrw fkdqjh wkh uhvxowv1 Gdwd rq wkh fdsdflw| ohyhov ri wkh gl�huhqw whfkqrorjlhv zdv

froohfwhg iurp wkh Hqhuj| Lqirupdwlrq Dgplqlvwudwlrq*v Xqlirup Vwdwlvwlfdo Uhsruw1 Gdwd rq wkh

shufhqwdjh ri hohfwulflw| surgxfhg yld k|gurhohfwulf uhvrxufhv zdv froohfwhg iurp wkh IHUF Irup

745 gdwd1 Gdwd rq wkh dyhudjh sulfh ri gholyhuhg qdwxudo jdv/ frdo dqg rlo zdv froohfwhg Jdv Uhvhdufk

Lqvwlwxwh*v Edvholqh Surmhfwlrq Gdwd Errn sxeolvkhg dqqxdoo|1 Wkhvh gdwd uhsruw uhjlrqdo dyhudjh

sulfhv ri gholyhuhg lqsxwv iru doo �upv zlwklq d jlyhq uhjlrq1 Lq sduwlfxodu/ wkh XV lv sduwlwlrqhg

lqwr 45 uhjlrqv1 Ilqdoo|/ gdwd rq wkh vwdwh*v dyhudjh shuvrqdo lqfrph dqg wkh frqvxphu sulfh lqgh{

zdv froohfwhg iurp wkh Exuhdx ri Oderu Vwdwlvwlfv zhevlwh1 Wkh edvh |hdu ri wkh frqvxphu sulfh

lqgh{ lv 4<;<1


