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Devwudfw

Zh vwxg| jhqghu gl�huhqfhv lq dowuxlvp e| h{dplqlqj d prgl�hg glf0
wdwru jdph zlwk ydu|lqj lqfrphv dqg sulfhv1 Rxu uhvxowv lqglfdwh wkdw wkh
txhvwlrq �zklfk lv wkh idlu vh{B� kdv d frpsolfdwhg dqvzhu� zkhq dowux0
lvp lv h{shqvlyh zrphq duh nlqghu/ exw zkhq lw lv fkhds phq duh pruh
dowuxlvwlf1 Wkdw lv/ zh �qg wkdw wkh pdoh dqg ihpdoh �ghpdqg fxuyhv iru
dowuxlvp� furvv/ dqg wkdw phq duh pruh uhvsrqvlyh wr sulfh fkdqjhv1 Ixu0
wkhupruh/ phq duh pruh olnho| wr eh hlwkhu shuihfwo| vho�vk ru shuihfwo|
vho hvv/ zkhuhdv zrphq whqg wr eh �htxdolwduldqv� zkr suhihu wr vkduh
hyhqo|1

�Zh duh judwhixo wr \dqqlv Eloldv/ Jdu| Erowrq/ Jdu| Fkduqhvv/ Plnh Frqolq/ Udfkho Furvrq/
Vwhyhq Gxuodxi/ Fdwkhulqh Hfnho/ Hol}dehwk Kr�pdq/ Fdwkhulqh Nolqj/ Plnh O|qq/ dqg Eudgoh|
Ux"h iru khosixo frpphqwv dqg frqyhuvdwlrqv1 Zh wkdqn Lvddf Ulvfkdoo iru h{shuw uhvhdufk
dvvlvwdqfh1 Lq dgglwlrq/ zh dfnqrzohgjh wkh Qdwlrqdo Vflhqfh Irxqgdwlrq iru �qdqfldo vxssruw1



41 Lqwurgxfwlrq

Duh zrphq pruh dowuxlvwlf wkdq phqB Lv rqh vh{ pruh idlu wkdq wkh rwkhuB Li

wkhuh duh v|vwhpdwlf gl�huhqfhv lq dowuxlvp e| vh{/ wkhq hfrqrplf wkhrulvwv zloo vhh

qhz suhglfwlrqv iurp prghov rq/ iru lqvwdqfh/ fkdulwdeoh jlylqj/ edujdlqlqj/ dqg

krxvhkrog ghflvlrq pdnlqj1 Iru hpslulfdo uhvhdufkhuv/ vxfk vh{ gl�huhqfhv pd|

lq xhqfh ylhzv rq wkh fkdulwdeoh ghgxfwlrq/ lqwhujhqhudwlrqdo wudqvihuv/ ru wkh

doorfdwlrqv dprqj vsrxvhv uhvxowlqj iurp krxvhkrog edujdlqlqj1 Zkloh wkh lpsol0

fdwlrqv ri vh{ gl�huhqfhv lq dowuxlvp kdyh jrqh odujho| xqh{soruhg e| hfrqrplvwv/

wkhuh duh vrph suholplqdu| lqglfdwlrqv wkdw vxfk gl�huhqfhv pd| eh lpsruwdqw1

Gxulqj wkh sdvw ghfdgh/ iru lqvwdqfh/ uhvhdufkhuv kdyh qrwlfhg wkdw pdohv dqg ih0

pdohv kdyh gl�huhqw sdwwhuqv ri fkdulwdeoh jlylqj/ zlwk hdfk vh{ idyrulqj gl�huhqw

w|shv ri fkdulwlhv dqg lq xhqfhg e| gl�huhqw idfwruv14 Lq dgglwlrq/ ixqgudlvhuv iru

fkdulw| kdyh frph wr uhdol}h wkh vxevwdqwldo jlylqj srwhqwldo ri ihpdoh grqruv dqg

duh ghvljqlqj vh{0vshfl�f vrolflwdwlrq vwudwhjlhv15 Srolf| pdnhuv/ wrr/ kdyh qrwhg

jurvv vh{ gl�huhqfhv lq sklodqwkurs|/ zlwk zrphq dssduhqwo| pruh uhvsrqvlyh wr

4Hoohu +4<<:, glvfxvvhv hvwdwh jlylqj/ dqg Dqguhrql/ Eurzq dqg Ulvfkdoo +4<<<, glvfxvv dqqxdo

jlylqj1 Erwk vwxglhv/ zklfk zloo eh glvfxvvhg pruh odwhu/ vkrz vljql�fdqw gl�huhqfhv lq pdoh

dqg ihpdoh jlylqj1
5Lw kdv hyhq ehhq fodlphg wkdw �Zrphq lq sklodqwkurs| lv wkh krwwhvw wrslf lq ixqgudlvlqj

wrgd|/� Sdqdv/ ^4<<7`1 Iru glvfxvvlrqv ri ihpdoh grqruv vhh Yrq Vfkohjhoo dqg Ilvkhu ^4<<6`/

Rvwudqghu dqg Ilvkhu ^4<<8`/ dqg Rvwurzhu ^4<<8`1
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wkh qhhg iru fkdulwdeoh jlylqj16 Vxfk v|vwhpdwlf gl�huhqfhv frxog d�hfw hfrqr0

plvwv* prghov/ gdwd dqdo|vhv/ dqg uhvhdufk phwkrgrorjlhv zkhqhyhu dowuxvlp pd|

eh d idfwru lq ghflvlrqv1

D qdwxudo sodfh wr orrn iru vh{ gl�huhqfhv lv lq frqwuroohg oderudwru| h{shul0

phqwv1 Zkloh hfrqrplf h{shulphqwv kdyh irxqg juhdw yduldwlrq lq dowuxlvp dprqj

lqglylgxdov/ qr frqvhqvxv kdv hphujhg rq jhqghu dv dq h{sodqdwru| yduldeoh17 Lq

sxeolf jrrgv jdphv/ iru h{dpsoh/ vrph kdyh irxqg doo0pdoh jurxsv wr eh pruh

frrshudwlyh wkdq doo0ihpdoh jurxsv/ dqg rwkhuv kdyh irxqg wkh rssrvlwh18 Lq xowl0

pdwxp edujdlqlqj jdphv/ phq dqg zrphq zhuh irxqg wr eh qr gl�huhqw lq wkh

r�huv wkh| pdnh/ exw zrphq duh pruh zloolqj wr dffhsw xqidlu r�huv wkdq phq19

Lq wkh glfwdwru jdph/ wkhuh duh dovr pl{hg uhvxowv/ zlwk vrph �qglqj qr gl�hu0

hqfhv e| vh{/ zkloh rwkhuv �qg doo0ihpdoh jurxsv wr eh pruh jhqhurxv wkdq doo0pdoh

jurxsv1:

6Rqh vxfk lqwhuhvwlqj jhqghu gl�huhqfh rffxuhg gxulqj d uhfhvvlrq lq 4<<4/ zkhq zrphq

lqfuhdvhg wkhlu sklodqwkurslf jlylqj e| 517( zkloh phq ghfuhdvhg wkhlu frqwulexwlrqv e| mxvw

ryhu 53 shufhqw ^Pl{hu/ 4<<7`1
7Iru wkh ydvw yduldwlrq dfurvv vxemhfwv vhh iru h{dpsoh Lvddf/ Zdonhu dqg Zlooldpv ^4<<7`/

Dqguhrql ^4<<6/ 4<<8` dqg Dqguhrql dqg Ploohu ^4<<;`1 Iru dq h{fhoohqw dqg frpsuhkhqvlyh

uhylhz ri wkh uhvxowv rq jhqghu gl�huhqfh vhh Hfnho dqg Jurvvpdq ^4<<;`1
8Eurzq0Nuxvh dqg Kxpphov ^4<<6` �qg pdoh jurxsv wr eh pruh frrshudwlyh zkloh Qrzhoo

dqg Wlqnohu ^4<<7` �qg ihpdoh jurxsv wr eh pruh frrshudwlyh1
9Vhh Hfnho dqg Jurvvpdq ^4<<:d`1 Dovr/ Vroqlfn ^4<<:` �qgv qr vljql�fdqw jhqghu gl�hu0

hqfhv lq r�hu ru uhmhfwlrq udwhv/ exw grhv �qg wkdw vxemhfwv h{shfw ihpdoh sduwqhuv wr eh pruh

frrshudwlyh1
:Erowrq dqg Ndwrn ^4<<8` �qg qr vljql�fdqw pdoh0ihpdoh gl�huhqfhv/ zkloh Hfnho dqg Jurvv0
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Zh wdnh d qhz orrn dw jhqghu dqg dowuxlvp e| dvnlqj krz pdoh dqg ihpdoh

�ghpdqgv iru dowuxlvp� pd| gl�hu1 Wr irfxv rq dowuxlvp dsduw iurp vwudwhjlf

frqfhuqv/ zh orrn dw wkh glfwdwru jdph/ dqg udwkhu wkdq orrnlqj dw d vlqjoh fkrlfh

dv rwkhuv kdyh grqh/ zh revhuyh lqglylgxdo jlylqj ghflvlrqv rq gl�huhqw exgjhwv

zlwk gl�huhqw �sulfhv ri dowuxlvp1� Khqfh/ zh fdq lghqwli| jhqghu gl�huhqfhv edvhg

rq erwk wkh ohyhov dqg yduldwlrqv lq wkh sulfh ri jlylqj1

Rxu uhvxowv surylgh d srwhqwldo iru h{sodlqlqj dqg xqli|lqj wkh ydulhw| ri uhvxowv

lq rwkhu vwxglhv1 Lq sduwlfxodu/ zh �qg wkdw zkhq lw lv uhodwlyho| h{shqvlyh wr jlyh/

zrphq duh pruh jhqhurxv wkdq phq/ krzhyhu dv wkh sulfh ri jlylqj ghfuhdvhv/

phq ehjlq wr jlyh pruh wkdq zrphq1 Wkdw lv/ pdoh dqg ihpdoh ghpdqg fxuyhv

iru dowuxlvp furvv/ dqg phq duh pruh uhvsrqvlyh wr sulfh fkdqjhv1 Lq dgglwlrq/

phq duh pruh olnho| wr eh hlwkhu shuihfwo| vho�vk ru shuihfwo| vho hvv/ zkhuhdv

zrphq whqg wr eh �htxdolwduldqv� zkr suhihu wr vkduh hyhqo|�d uhvxow wkdw hfkrhv

sv|fkrorjlfdo �qglqjv1 Lq vxp/ zh �qg wkdw wkh txhvwlrq �zklfk lv wkh idlu vh{B�

kdv d frpsolfdwhg dqvzhu�ghshqglqj rq wkh sulfh/ hlwkhu vh{ pd| eh vhhq dv

pruh idlu1

Wkh qh{w vhfwlrq ri wklv sdshu suhvhqwv wkh h{shulphqwdo ghvljq1 Zh wkhq

pdq ^4<<:e` �qg doo0ihpdoh jurxsv duh pruh dowuxlvwlf wkdq doo0pdoh jurxsv1 H{shulphqwv e|

sv|fkrorjlvwv dqg rwkhu vrfldo vflhqwlvwv kdyh/ olnh hfrqrplvwv/ dovr irxqg ydu|lqj uhvxowv/ zlwk

hlwkhu vh{ vrphwlphv vhhq dv pruh dowuxlvwlf1 Vhh Hdjo| ^4<<8` iru d uhylhz ri sv|fkrorj| hylghqfh1
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suhvhqw wkh uhvxowv lq wkuhh sduwv1 Iluvw/ zh orrn iru hylghqfh ri jhqghu gl�huhqfhv

lq wkh udz gdwd1 Qh{w zh fkdudfwhul}h wkdw gl�huhqfh lq dq hfrqrplf iudphzrun/

dqg surylgh d suhglfwlyh prgho ri ehkdylru e| vh{1 Wklug/ zh frpsduh rxu uh0

vxowv wr sdvw h{shulphqwdo uhvxowv rq jhqghu gl�huhqfhv1 Wkh sdshu hqgv zlwk d

glvfxvvlrq ri vrph ri wkh srwhqwldo lpsolfdwlrqv ri rxu �qglqjv1

51 H{shulphqwdo Ghvljq

Wkh h{shulphqw zdv frqgxfwhg dw wkh Xqlyhuvlw| ri Zlvfrqvlq dqg dw Lrzd Vwdwh

Xqlyhuvlw|1 Wkh vxemhfwv zhuh yroxqwhhuv iurp lqwhuphgldwh dqg xsshu ohyho hfr0

qrplfv frxuvhv1 Wkh h{shulphqwv dw erwk xqlyhuvlwlhv frqvlvwhg ri wzr h{shulphq0

wdo vhvvlrqv1 Dw Zlvfrqvlq erwk vhvvlrqv frqvlvwhg ri 68 vxemhfwv/ zkloh wkh wzr

dw Lrzd Vwdwh frqwdlqhg 6; dqg 67 vxemhfwv hdfk/ iru d wrwdo ri 475 vxemhfwv1 Wkh

h{shulphqw odvwhg ohvv wkdq dq krxu dqg vxemhfwv hduqhg dq dyhudjh ri '<1931

Zh sodfhg qr hpskdvlv rq jhqghu zkhq uhfuxlwlqj ru uxqqlqj wkh h{shulphqw1

Wklv gl�huv iurp rwkhuv zkr frpsduhg doo0pdoh wr doo0ihpdoh jurxsv1 Wklv zdv

grqh wr dyrlg xqzdqwhg sv|fkrorjlfdo lq xhqfhv/ vxfk dv �lq0jurxs� h�hfwv/ dqg

wr jhw d slfwxuh ri wkh pdoh0ihpdoh gl�huhqfh wkdw zrxog qdwxudoo| rffxu lq dq

h{shulphqw qrw ghvljqhg wr whvw iru vxfk gl�huhqfhv1 Dv d uhvxow/ dssur{lpdwho|
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wzr wklugv ri rxu vxemhfw srro zdv pdoh1;

Wkh h{shulphqw hpsor|hg d prgl�fdwlrq ri wkh glfwdwru jdph1< Lq wklv jdph d

vxemhfw ghflghv krz wr doorfdwh d �{hg sd|r� ehwzhhq klpvhoi dqg dqrwkhu vxemhfw/

ryhu d vhulhv ri gl�huhqw �exgjhwv� ri sd|r�v/ zlwk gl�huhqw uhodwlyh sulfhv ri rzq0

sd|r� dqg rwkhu0sd|r�1 Wklv wkhq doorzv xv wr orrn dw lqglylgxdo ghpdqg fxuyhv/

dqg khqfh glvfxvv yduldwlrq erwk zlwklq dqg dfurvv vxemhfwv1

Lw lv lpsruwdqw wr qrwh wkdw wklv h{shulphqw zdv ruljlqdoo| frqgxfwhg wr h{0

dplqh zkhwkhu suhihuhqfhv iru dowuxlvp duh frqvlvwhqw zlwk wkh d{lrpv ri uhyhdohg

suhihuhqfh/ vxfk dv JDUS1 Wkh uhvxowv/ uhsruwhg lq Dqguhrql dqg Ploohu ^4<<;`/

lqglfdwh wkdw lqghhg d vlpsoh qhrfodvvlfdo iudphzrun zlwk zhoo0ehkdyhg suhihu0

hqfhv iru jlylqj fdq eh xvhg wr ghvfuleh wkh gdwd1 Wklv sdshu h{whqgv wkhlu zrun

wr zkhwkhu ghpdqgv gl�hu e| vh{1

Hdfk vhvvlrq ri wkh h{shulphqw zdv frqgxfwhg e| �uvw dvvhpeolqj doo wkh vxe0

mhfwv lq d yhu| odujh ohfwxuh kdoo/ ehlqj fduhixo wr nhhs vxemhfwv vhsdudwhg1 Wkh

vxemhfwv zhuh wkhq jlyhq dq hqyhorsh frqwdlqlqj wkhlu lqvwuxfwlrqv/ d shqflo/ dqg

d �fodlp fkhfn� zlwk wkhlu lghqwl�fdwlrq qxpehu rq lw1 Wkh vxemhfwv xvhg wkh

fodlp fkhfn wr froohfw wkhlu �hduqlqjv hqyhorsh� dw wkh hqg ri wkh h{shulphqw1

Wkh surfhgxuhv jxdudqwhhg wkdw qhlwkhu wkh vxemhfwv qru wkh h{shulphqwhu frxog

;Dw Zlvfrqvlq 7< ri wkh :3 vxemhfwv zhuh pdoh/ dqg dw Lrzd Vwdwh 79 ri :5 zhuh pdoh1
<D frs| ri wkh lqvwuxfwlrqv xvhg lv jlyhq lq wkh dsshqgl{1
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olqn dq|rqh wr wkhlu fkrlfhv1

Wkh vxemhfwv zhuh wrog wkdw wkhlu wdvn zdv wr doorfdwh d �{hg qxpehu ri wrnhqv

ehwzhhq wkhpvhoyhv dqg dq dqrq|prxv shuvrq udqgrpo| fkrvhq iurp wkh jurxs1

Doo vxemhfwv zhuh jlyhq hljkw gl�huhqw doorfdwlrq sureohpv dqg zhuh dvnhg wr pdnh

dq doorfdwlrq ghflvlrq lq hdfk ri wkhp143 Wkh| zhuh wrog wkdw wkh h{shulphqwhu

zrxog fkrrvh rqh ri wkh sureohpv dw udqgrp dqg fduu| rxw wkh vxemhfw*v ghflvlrq

zlwk dqrwkhu udqgrpo| fkrvhq vxemhfw dv wkh uhflslhqw1 Hdfk ri wkh ghflvlrq

sureohpv gl�huhg lq wkh qxpehu ri wrnhqv wr eh glylghg dqg wkh qxpehu ri srlqwv

d wrnhq zdv zruwk wr hdfk vxemhfw1 Doo vxemhfwv zhuh jlyhq wkh vdph vhw ri

ghflvlrq sureohpv/ dowkrxjk wkh rughu ri wkh sureohpv zdv udqgrpl}hg iru hdfk

vxemhfw1 Wrnhqv zhuh zruwk hlwkhu 4/ 5/ ru 6 srlqwv hdfk/ dqg wrwdo wrnhqv dydlodeoh

zdv hlwkhu 73/ 93/ :8/ ru 4331 Iru hdfk ghflvlrq sureohp/ vxemhfwv zhuh wrog wkh|

frxog krog wrnhqv ru sdvv wkhp wr wkh rwkhu sod|hu1 Vxemhfwv pdgh wkhlu ghflvlrq

e| �oolqj lq wkh eodqnv lq wkh vwdwhphqwv olnh wkh iroorzlqj= �Glylgh 93 wrnhqv=

Krog dw 4 srlqw hdfk/ dqg Sdvv dw 5 srlqwv hdfk1� Ilqdoo|/ vxemhfwv zhuh

wrog wkdw hdfk srlqw hduqhg zrxog eh zruwk '3143 lq sd|r�/ khqfh :8 srlqwv zrxog

hduq ':1831 Hdfk ri wkh hljkw sureohpv lv olvwhg lq Wdeoh L1

43Zkloh lw lv ri lqwhuhvw wr vrolflw d yhu| odujh qxpehu ri ghflvlrqv/ zh zdqwhg wr vhfxuh

wkh vxemhfwv d uhdvrqdeoh h{shfwhg uhwxuq iurp hdfk ghflvlrq/ khqfh wkh qxpehu ri doorfdwlrq

sureohpv zhuh olplwhg wr hljkw1
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Qrwlfh wkdw wkh ydoxhv ri wkh wrnhqv fdq eh xvhg wr fdofxodwh wkh vxemhfwv*

exgjhwv lq whupv ri sd|r�v1 Frqvlghu Exgjhw 41 Lq wklv fdvh/ wudqvihuulqj d wrnhq

udlvhv wkh rwkhu vxemhfw*v sd|r�/ ZJ/ e| 6 srlqwv/ dqg uhgxfhv rqh*v rzq sd|r�/

Zr/ e| 4/ lpso|lqj wkdw wkh sulfh ri wkh rssrqhqw*v sd|r�/ RJc lv 3166 dqg wkh sulfh

ri vhoi0sd|r�/ Rrc lv 41 Lq wklv zd| zh fdq wklqn ri wkh wrnhq hqgrzphqw dv dq

lqfrph yduldeoh/ wkh sulfh ri vhoi0sd|r� dv wkh lqyhuvh ri wkh krog ydoxh dqg wkh

sulfh ri rwkhu0sd|r� dv wkh lqyhuvh ri wkh sdvv ydoxh1

Lq rughu wr srro wkh gdwd iurp wkh Xqlyhuvlw| ri Zlvfrqvlq zlwk wkdw iurp

Lrzd Vwdwh Xqlyhuvlw|/ zh pxvw eh vxuh wkdw wkh srwhqwldo uhvxowv duh gxh wr jhqghu

gl�huhqfhv dqg qrw wr lqvwlwxwlrqdo gl�huhqfhv1 Zkhq frpsdulqj phdq jlylqj iru

hdfk vh{ dqg exgjhw/ rqh fdqqrw uhmhfw wkh k|srwkhvlv wkdw jhqhurvlw| lv wkh vdph

dw Zlvfrqvlq dv dw Lrzd Vwdwh1 Wkxv/ wkh vdpsohv zhuh srrohg iru rxu dqdo|vlv/

fuhdwlqj d frpelqhg vdpsoh ri 7: ihpdoh vxemhfwv dqg <8 pdoh vxemhfwv1

61 Uhvxowv

Zh zloo uhsruw wkh uhvxowv lq wzr sduwv1 Iluvw zh zloo orrn dw wkh udz gdwd iru hy0

lghqfh ri pdoh dqg ihpdoh gl�huhqfhv1 Vhfrqg zh zloo fkdudfwhul}h wkdw gl�huhqfh

lq dq hfrqrplfdoo| phdqlqjixo zd|/ wkdw lv/ wkurxjk xwlolw|/ ghpdqg fxuyhv dqg

hodvwlflw|1
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6141 Lv Wkhuh d Pdoh0Ihpdoh Gl�huhqfhB

Dfurvv wkh hljkw exgjhwv phq rq dyhudjh sdvvhg '5189 +v1g1 414;, wr wkh rwkhu

sod|hu/ zkloh zrphq sdvvhg dq dyhudjh ri '5193 +v1g1 31;6,1 Wklv gl�huhqfh lv

qrw vljql�fdqw + | ' f�2e ,/ lqglfdwlqj wkdw rq dyhudjh pdohv dqg ihpdohv duh

yhu| vlplodu144 Wklv vlpsoh frpsdulvrq ri vdpsoh phdqv dfurvv wkh hljkw exgjhwv/

krzhyhu/ lv txlwh plvohdglqj1

Lq Wdeoh LL zh vkrz wkh fkrlfhv dfurvv hdfk ri wkh exgjhwv1 Khuh zh h{suhvv

wkh exgjhwv e| fkrrvlqj rzq0sd|r�/ Zrc dv wkh qxphudluh/ dqg ohwwlqj R ' RJ*Rr

eh wkh uhodwlyh sulfh ri jlylqj wr wkh rwkhu vxemhfwv/ dqg ohwwlqj uhdo lqfrph/

6c eh wkh wrnhq hqgrzphqw glylghg e| Rr1 Zkhq h{dplqlqj wkh phdq jlylqj

dfurvv lqglylgxdo exgjhwv/ zh vhh odujh gl�huhqfhv ehwzhhq pdohv dqg ihpdohv1

Iluvw/ zkhq wkh uhodwlyh sulfh fkdqjhv lq idyru ri jlylqj/ erwk pdohv dqg ihpdohv

lqfuhdvh wkh sd|r� sdvvhg/ krzhyhu wkh| gr vr lq wzr hqwluho| gl�huhqw pdqqhuv1

Phq rq dyhudjh lqfuhdvh wkh sursruwlrq ri wrnhqv jlyhq/ zkhuhdv zrphq ghfuhdvh

wkh sursruwlrq1 Wkh uhvxowlqj udqjh ri sd|r� sdvvhg lv wkhuhiruh odujhu iru pdohv

wkdq iru ihpdohv1 Vhfrqg/ qhlwkhu jhqghu lv xqlirupo| pruh dowuxlvwlf wkdq wkh

rwkhu1 Zrphq dsshdu ohvv jhqhurxv wkdq phq zkhq wkh sulfh ri rwkhu0sd|r�/ RJ/

lv orzhu wkdq wkh sulfh ri vhoi0sd|r�/ Rr/ zkloh wkh rssrvlwh krogv zkhq wkh uhodwlyh

44Zlwk ; exgjhwv dqg 475 vxemhfwv/ � ' 4/4691
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sulfh ri jlylqj lv juhdwhu wkdq ru htxdo wr rqh1 Wklv gl�huhqfh lv vljql�fdqw zkhq

wkh uhodwlyh sulfh ri jlylqj lv odujhu wkdq rqh/ dqg lv pdujlqdoo| vljql�fdqw zkhq

wkh uhodwlyh sulfh lv ohvv wkdq rqh145

Iljxuh L looxvwudwhv wklv �qglqj e| vkrzlqj wkh dprxqw ri lqfrph sdvvhg dv

d iudfwlrq ri rzq lqfrph/ 61 Qrwh wkdw 6 lv wkh dprxqw rqh zrxog hduq e|

sdvvlqj qrwklqj wr wkh rwkhu vxemhfw1 Zh fdq vhh wkdw wklv fxuyh/ zklfk lv qrw

d surshu ghpdqg fxuyh/ lv  dwwhu iru pdohv wkdq iru ihpdohv/ dqg wkdw wkh pdoh

fxuyh furvvhv wkh ihpdoh fxuyh iurp ehorz1 Wkdw lv/ iru phq wkh udwlr ri sd|r�

sdvvhg wr lqfrph lv pruh vhqvlwlyh wr sulfh wkdq lw lv iru zrphq146

6151 Dq Hfrqrplf Vwdwhphqw ri wkh Gl�huhqfh

Rqh fdq frqfhswxdol}h wkhvh gl�huhqfhv e| dvvxplqj wkdw vxemhfwv kdyh zhoo0

ehkdyhg suhihuhqfhv ri wkh irup Lr ' LrEZrc ZJ� ryhu wkh exgjhw Zr n RZJ ' 6/

zkhuh R ghqrwhv wkh uhodwlyh sulfh ri jlylqj/ RJ*Rrc dqg 6 ghqrwhv wkh uhdo ydoxh

+lq xqlwv ri Zr, ri d jlyhq wrnhq hqgrzphqw1 Wklv lpsolhv wkdw zh fdq ylhz wkh

45Wkh s0ydoxh ri d rqh0wdlohg whvw lv 31359 iru Exgjhw 4/ 313: iru Exgjhw 5 dqg 31396 iru Exgjhw

61
46Wkh gdwd iru exgjhwv zlwk wkh vdph uhodwlyh sulfh zdv srrohg iru wklv dqdo|vlv1 Dq h{dpl0

qdwlrq ri sd|r� sdvvhg dv sursruwlrq ri lqfrph ghprqvwudwhv wkdw iru d jlyhq sulfh zh fdqqrw

uhmhfw wkh k|srwkhvlv wkdw wkh doorfdwhg lqfrph kdv qr h�hfw rq wkh sursruwlrq ri sd|r� sdvvhg

+iru ihpdohv wkh s0ydoxh lv 3193 dw RJ*Rr '425/ 3189 dw RJ*Rr ' 4/ dqg 31<; dw RJ*Rr ' 5> iru

pdohv wkh s0ydoxh lv 318; dw RJ*Rr '425/ 31;: dw RJ*Rr '4/ dqg 31:7 dw RJ*Rr '5,1
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sd|r� sdvvhg/ ZJ/ dv uhvxowlqj iurp d ghpdqg ixqfwlrq ZJ ' ZJERc6�1

Xvlqj wklv dssurdfk/ wkh jhqghu gl�huhqfh lq sulfh uhvsrqvlyhqhvv fdq eh

ylhzhg dv d gl�huhqfh lq wkh sulfh hodvwlflw| ri ghpdqg1 Kroglqj lqfrph frq0

vwdqw dqg frpsdulqj wkh lqglylgxdo ghpdqgv dw wzr gl�huhqw sulfh ohyhov zh fdq

fdofxodwh wkh duf sulfh hodvwlflw| iru hdfk lqglylgxdo1 Wkhuh duh wzr vxfk srvvleoh

frpsdulvrqv/ dqg iru erwk ri wkhvh zh �qg wkdw wkh dyhudjh ri wkh ihpdoh sulfh

hodvwlflw| lv vpdoohu wkdq lw lv iru pdohv1 Dw dq lqfrph ri '45133 dqg iru dq lqfuhdvh

lq sulfh iurp R ' 2 wr R ' � wkh dyhudjh sulfh hodvwlflw| iru phq lv ���f� dqg wkdw

ri zrphq lv �f�Sf1 Dw dq lqfrph ri '9133 dqg iru d sulfh lqfuhdvh ri R ' �*2 wr

R ' �c wkh uhvxow lv vlplodu> wkh dyhudjh sulfh hodvwlflw| iru pdohv lv ����2/ dqg iru

ihpdohv lw lv �f�.f1 Lq erwk fdvhv wkh gl�huhqfh lv vljql�fdqw147 Zkloh wkh pdoh

ghpdqg rq dyhudjh lv hodvwlf/ wkdw ri ihpdohv lv lqhodvwlf1

Dqrwkhu zd| wr orrn dw vh{ gl�huhqfhv lw wr h{dplqh wkh yduldwlrq zlwklq d vxe0

mhfw1 D forvhu orrn dw wkh gdwd ^vhh Dqguhrql dqg Ploohu/ 4<<;` uhyhdov wkdw wkhuh

duh wkuhh ehkdylrudo foxvwhuv frqvlvwhqw zlwk ehkdylru xqghu wkuhh gl�huhqw xwlolw|

ixqfwlrqv1 Iluvw/ vrph vxemhfwv fkrvh wr iuhh0ulgh dqg wr sdvv qr wrnhqv/ khqfh lw lv

47D vlpsoh w0whvw uhyhdov wkdw wkh duf sulfh hodvwlflw| lv vpdoohu iru pdohv wkdq iru ihpdohv zlwk

d s0ydoxh ri 313;< zkhq wkh sulfh lqfuhdvhv iurp 5 wr 6/ dqg zlwk d s0ydoxh ri 3133: zkhq wkh

sulfh lqfuhdvhv iurp 425 wr 41 D sudfwlfdoo| lghqwlfdo uhvxow zdv irxqg iurp 43/333 lqghshqghqw

errwvwuds vdpsohv1 Iru d sulfh lqfuhdvh iurp 5 wr 6 zh irxqg wkdw rqo| ;1:( ri 43/333 phdq

ihpdoh hodvwlflwlhv zhuh odujhu wkdq wkh fruuhvsrqglqj phdq iru phq1 Iru d sulfh lqfuhdvh iurp

425 wr 4/ rqo| 318( ri wkh phdq hodvwlflwlhv iru ihpdohv zhuh juhdwhu wkdq iru pdohv1
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olnho| wkdw wkhlu remhfwlyh ixqfwlrq lv ri wkh irup/ Ls EZrc ZJ� ' Zr1 Vhfrqg/ rwkhuv

fkrvh wr surylgh hdfk sduwlflsdqw zlwk htxdo sd|r�v/ lpso|lqj ehkdylru frqvlvwhqw

zlwk wkdw ri d Ohrqwlhi xwlolw| ixqfwlrq L ,EZrc ZJ� ' 6�?iZrc ZJj1 Ilqdoo|/ d jurxs

ri pdohv doorfdwhg wkhlu wrnhqv wr wkh shuvrq zlwk wkh kljkhvw uhghpswlrq ydoxh/

lpso|lqj d xwlolw| ixqfwlrq ri shuihfw vxevwlwxwhv/ LREZrc ZJ� ' Zr n ZJ/ fdq udwlr0

qdol}h wkhlu ehkdylru1 Zlwk wkhvh wkuhh �vwurqj� fdvhv/ zh fdq h{dfwo| ghvfuleh

wkh fkrlfhv ri 7: shufhqw ri wkh pdoh vxemhfwv dqg 69 shufhqw ri wkh ihpdohv1

Wkh uhpdlqlqj vxemhfwv glg qrw hdvlo| �w wkhvh zhoo0nqrzq fdvhv1 Lqvwhdg/ e|

plqlpl}lqj wkh Hxfolghdq glvwdqfh ehwzhhq wkh dfwxdo ehkdylru dqg wkh ehkdylru

suhglfwhg e| rqh ri wkh wkuhh xwlolw| ixqfwlrqv/ wkhvh vxemhfwv fdq eh fodvvl�hg

dv zhdno| vlplodu wr rqh ri wkh wkuhh xwlolw| ixqfwlrqv1 Wdeoh LLL looxvwudwhv wkh

fodvvl�fdwlrqv iru pdohv dqg ihpdohv1

E| frpelqlqj wkh vwurqj dqg zhdn fodvvl�fdwlrqv/ zh vhh vhyhudo gl�huhqfhv1

Iluvw/ doprvw kdoi wkh phq duh vho�vk zkloh rqo| 69 shufhqw ri wkh zrphq duh vho�vk1

Vhfrqg/ phq duh idu pruh olnho| wr wuhdw rwkhu0sd|r� dv d shuihfw vxevwlwxwh wr wkhlu

rzq sd|r�1 Ilqdoo|/ wkh fkrlfhv ri 87 shufhqw ri wkh zrphq uhvhpeoh ehkdylru

prvw frqvlvwhqw zlwk d Ohrqwlhi xwlolw| ixqfwlrq/ zkloh rqo| 58 shufhqw ri wkh phq

dsshdu wr kdyh vxfk suhihuhqfhv1 Wkhvh gl�huhqfhv duh vkrzq lq Iljxuh LL1 Dv

h{shfwhg/ zh uhmhfw wkh qxoo k|srwkhvlv wkdw wkh xwlolw| ixqfwlrq fodvvl�fdwlrq lv
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lqghshqghqw ri jhqghu + �2
d2o ' ����b/ k 	 f�ff�,148 Lq sduwlfxodu phq duh pruh

olnho| wr eh hlwkhu shuihfwo| vho�vk ru wr pd{lpl}h wrwdo sd|r�v ri erwk vxemhfwv

zkloh zrphq duh pruh olnho| wr lqvlvw rq htxdolw|1

Qrwh wkdw zh fdq xvh rxu uhvxowv wr xqghuvwdqg jhqghu gl�huhqfhv lq rwkhu

h{shulphqwv e| hvwlpdwlqj uhsuhvhqwdwlyh ghpdqg fxuyhv iru pdohv dqg ihpdohv1

Udwkhu wkdq hvwlpdwlqj d vlqjoh djjuhjdwh ghpdqg fxuyh/ zh djjuhjdwh rxu rzq

ixqfwlrq edvhg rq wkh uhvxowv suhvhqwhg deryh1

AIurp Wdeoh LLL zh vhh wkdw wkuhh �vwurqj� ixqfwlrqdo irupv ri ghpdqg fdq gh0

vfuleh qhduo| kdoi ri rxu vxemhfwv1 Wkhvh wkuhh duh Ohrqwlhi +,,/ shuihfw vxevwlwxwhv

+R,/ dqg vho�vk +s,1 Zh dvvxph wkdw suhihuhqfhv iru wkhvh vxemhfwv duh revhuyhg

zlwkrxw huuru/ dqg iru hdfk fdvh zh vroyh iru dq lqglylgxdo ghpdqg ixqfwlrq/ Z�
Jc

� ' ,c Rc s�

Iru wkh hvwlpdwlrq zh dvvxph wkdw vxemhfwv lq wkh �zhdn� �wwlqj fdwhjru| kdyh

ghpdqgv ri wkh irup/ Z�
J ERc6� ' E��k��2nk6*R�k��*R149 Lq hvwlpdwlqj wklv

ghpdqg ixqfwlrq zh qhhg wr dssursuldwho| dffrxqw iru wkh fkdudfwhulvwlfv ri rxu

gdwd1 Iluvw/ vxemhfwv* fkrlfhv duh fhqvruhg dw erwk hqgv ri wkh exgjhw frqvwudlqw/

48Vlplodu uhvxowv krog zkhq zh orrn dw wkh gdwd dv suhvhqwhg lq Wdeoh 61 Zkhq ghwhuplq0

lqj zkhwkhu wkh vwurqj fodvvl�fdwlrq lv lqghshqghqw ri jhqghu �2
d2o @ 916:/ dqg iru wkh zhdn

fodvvl�fdwlrq �2
d2o @ ;1771

49Wkdw lv/ wkh xqghuo|lqj suhihuhqfhv duh ri wkh Olqhdu H{shqglwxuh Prgho +OHP, irup/

LEZrc ZJ� ' EZr � ���
�3kEZJ � �f�

k1 Wkh ehqh�w ri xvlqj wklv ixqfwlrq lv wkdw lw doorzv xv

wr fdswxuh srwhqwldo jhqghu gl�huhqfhv lq sulfh dv zhoo dv lqfrph hodvwlflwlhv1

45



dqg vhfrqg/ rxu gdwd frqvlvw ri hljkw ghflvlrqv shu lqglylgxdo1 Wr dssursuldwho|

frqwuro iru erwk ri wkhvh ihdwxuhv ri wkh gdwd/ zh hvwlpdwh d udqgrp0h�hfwv wzr0

olplw wrelw prgho1 Ilqdoo|/ wkh huuru whup zdv irxqg wr eh khwhuhrvnhgdvwlf zkhq

ghpdqgv zhuh vshfl�hg lq ohyhov1 Khqfh/ wr dvvxuh krprvnhgdvwlflw| wkh ghpdqgv

zhuh hvwlpdwhg dv exgjhw vkduhv1 Wkh uhvxowv iru wkh zhdn fdwhjru| duh uhsruwhg

lq Wdeoh LY1

Zkloh doo wkh frh!flhqwv ri wkh pdoh ghpdqg ixqfwlrq duh vljql�fdqw/ rqo| wkh

frh!flhqw rq lqfrph lv vljql�fdqwo| gl�huhqw iurp }hur iru ihpdohv14: Frpsdulqj

wkh orj olnholkrrg ixqfwlrqv uhyhdov wkdw wkh frh!flhqwv iru phq dqg zrphq lq wkh

zhdn fdwhjru| duh vljql�fdqwo| gl�huhqw iurp rqh dqrwkhu +�2
dDo ' �e�H�,1

Zh fdq qrz frpelqh wkh lqglylgxdo ghpdqg fxuyhv wr irup d zhljkwhg ghpdqg

fxuyh1 Ohw ^& eh wkh sursruwlrq ri vxemhfwv lq hdfk jurxs &� Wkhq wkh zhljkwhg

pdoh dqg ihpdoh ghpdqg ixqfwlrqv duh

ZJERc6� ' ^�Z
�
J ERc6� n ^,Z

,
JERc6� n ^RZ

R
JERc6� n ^sZ

s
J ERc6��

Iljxuh LLL looxvwudwhv wkh wzr ghpdqg ixqfwlrqv iru6 ' �ff/ zklfk fruuhvsrqgv wr

suhglfwhg ghpdqgv lq d wudglwlrqdo '43 glfwdwru jdph14; Qrwh wkdw zh fdq uhmhfw

4:Iru doo wkuhh uhjuhvvlrqv zh fdq uhmhfw wkh mrlqw k|srwkhvlv wkdw wkh frh!flhqwv htxdo }hur=

iru ihpdohv �2
d2o@ 91:/ iru pdohv �2

d2o@ 4551:/ dqg iru doo �2
d2o@ 43:1:1

4; Lq pdnlqj wkhvh suhglfwlrqv rqh pxvw dffrxqw iru wkh fhqvrulqj ri lqglylgxdo ghpdqgv1
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wkh k|srwkhvlv wkdw wkh ghpdqg ixqfwlrqv duh wkh vdph iru pdohv dqg ihpdohv/

zlwk �2
dHo ' eb�De14<

Dv vxjjhvwhg deryh/ wkh pdoh dqg ihpdoh �ghpdqg fxuyhv iru dowuxlvp� gr

lqghhg furvv1 Dw kljk sulfhv ri dowuxlvp zrphq ghpdqg pruh/ dw orz sulfhv phq

ghpdqg pruh/ dqg dw sulfhv lq ehwzhhq phq dqg zrphq duh htxdoo| dowuxlvwlf1

Ixuwkhupruh wkh uhsuhvhqwdwlyh pdoh ghpdqg fxuyh lv pruh uhvsrqvlyh wr d sulfh

fkdqjh wkdq wkh ihpdoh ghpdqg fxuyh1 Qrwh wkdw wkh uhdvrq wkdw wkh pdoh ghpdqg

fxuyh lv qrw d rqh0wr0rqh pdsslqj dw R ' � lv wkdw forvh wr whq shufhqw ri wkh pdohv

ylhz rzq dqg rwkhu sd|r� dv shuihfw vxevwlwxwhv/ khqfh d frqwlqxxp ri ghpdqgv

lv rswlpdo dw R ' �1

6161 Frpsdulvrq wr Rwkhu Vwxglhv

Duh rxu �qglqjv frqvlvwhqw zlwk sulru vwxglhv rq glfwdwru jdphvB Prvw rwkhu

vwxglhv kdyh irxqg wkdw vxemhfwv/ rq dyhudjh/ jlyh dzd| derxw 58 shufhqw ri d jlyhq

slh153 Lq rxu whq0groodu glfwdwru jdph wkh dyhudjh jliw lv '5185 +5815 shufhqw, dqg

4<Wklv lv d whvw ri wkh k|srwkhvlv wkdw wkh vhw ri sdudphwhuv wkdw jhqhudwh wkh pdoh ghpdqg

fxuyh htxdov wkdw ri ihpdohv1 Wkh uhohydqw sdudphwhuv duh wkh �yh hvwlpdwhg frh!flhqwv iurp

wkh zhdn ghpdqg fxuyhv 0 lqfoxglqj j� dqg j0/ wkh sdudphwhu hvwlpdwhv iru wkh huuru whupv

uhvxowlqj iurp wkh udqgrp h�hfwv wrelw hvwlpdwlrq 0 soxv wkh wkuhh sursruwlrqv ri vxemhfwv lq

vwurqj suhihuhqfh jurxsv1
53Vhh/ iru h{dpsoh/ Iruv|wkh hw do1 ^4<<7`/ Fdvrq dqg Pxl ^4<<:`/ Erowrq/ Ndwrn dqg ]zlfn

^4<<;`/ dqg Erkqhw dqg Iuh| ^4<<<d/e`1
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lq wkh vl{0groodu jdph wkh dyhudjh jliw lv '4187 +5819 shufhqw,/ zklfk vxffhvvixoo|

uhsolfdwhv hduolhu vwxglhv1

Qh{w/ fdq rxu uhvxowv h{sodlq wkh pl{hg hylghqfh rq jhqghu gl�huhqfhv iurp

rwkhu h{shulphqwvB Zkloh zh fdq pdnh vrph frpsdulvrq/ wkhuh duh pdq| gli0

ihuhqfhv dfurvv h{shulphqwv wkdw pdnh gluhfw frpsdulvrqv gl!fxow1 Lq sduwlfxodu/

zh �qg wkh pd{lpxp yduldqfh lq wkh ehkdylru ri phq zkhq wkh sulfh ri dowuxlvp

lv xqlw|1 Xqiruwxqdwho|/ wklv lv wkh suhydlolqj sulfh lq pdq| h{shulphqwv1 Vr/ iru

lqvwdqfh/ wkh idfw wkdw Erowrq dqg Ndwrn ^4<<8` �qg qr vh{ gl�huhqfhv zkhq wkh

sulfh lv rqh lv qrw d vxusulvh lq oljkw ri rxu �qglqj154 Qru lv lw lqfrqfhlydeoh wkdw

Hfnho dqg Jurvvpdq ^4<<:e`/ frpsdulqj doo0pdoh wr doo0ihpdoh jurxsv zlwk d sulfh

ri rqh/ �qg wkdw zrphq duh vljql�fdqwo| pruh dowuxlvwlf1

Ilqdoo|/ Hfnho dqg Jurvvpdq ^4<<9`/ lq d vhtxhqwldo jdph/ �qg wkdw zrphq duh/

ryhudoo/ pruh olnho| wr sd| wr sxqlvk vho�vkqhvv wkdq duh phq1 Lq d uhodwhg vwxg|/

Furvrq dqg Exfkdq ^4<<<` irxqg wkdw zrphq duh pruh olnho| wr uhzdug jhqhurxv

frqwulexwlrqv lq wkh wuxvw jdph1 Lw lv gl!fxow wr frpsduh ghpdqgv iru uhzdugv dqg

sxqlvkphqw zlwk rxu hvwlpdwhv ri ghpdqg iru dowuxlvp/ krzhyhu/ wkhvh �qglqjv gr

vkrz wkdw ihpdohv kdyh pruh ri dq lqwhuhvw lq htxdolw| dqg mxvwlfh/ zklfk lv yhu|

pxfk lq v|qfk zlwk rxu �qglqj wkdw zrphq zhuh pruh olnho| wr eh htxdolwduldqv1

54Dovr/ Erowrq dqg Ndwrn ^4<<8` gr qrw doorz jlylqj wr h{fhhg 83(/ pdnlqj frpsdulvrq wr

rxu uhvxowv pruh gl!fxow1
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71 Glvfxvvlrq

Zkdw gr wkhvh uhvxowv phdq iru h{shulphqwdo uhvhdufkB Iluvw/ wkh| lqglfdwh wkdw

wkhuh duh v|vwhpdwlf gl�huhqfhv e| vh{/ dqg wkdw wkhvh fdq kdyh lpsruwdqw dqg

lqwhuhvwlqj frqvhtxhqfhv iru hfrqrplf ehkdylru1 Vhfrqg/ wkh uhvxowv kdyh lpsol0

fdwlrqv iru h{shulphqwdo phwkrgrorj|1 Lq sduwlfxodu/ h{shulphqwhuv pd| qhhg wr

wdnh juhdwhu fduh lq dvvxulqj wkhlu vwxglhv duh jhqghu edodqfhg/ dqg wkdw �qglqjv

duh gxh wr hfrqrplf idfwruv dqg qrw wkh jhqghu frpsrvlwlrq ri wkhlu vdpsohv1

Gr rxu uhvxowv dsso| rxwvlgh ri h{shulphqwvB D qdwxudo sodfh wr orrn iru vh{

gl�huhqfhv lq dowuxlvp lv lq fkdulwdeoh jlylqj1 Iru |hduv/ sxeolf hfrqrplvwv kdyh

ehhq vwxg|lqj wkh h�hfw ri wkh fkdulwdeoh ghgxfwlrq iru wd{sd|huv/ zklfk dfwv dv

d vxevlg| wr orzhu wkh sulfh ri jlylqj1 Li phq dqg zrphq kdyh v|vwhpdwlfdoo| gli0

ihuhqw sulfh hodvwlflwlhv wkhq wd{ srolf| frxog kdyh d gl�huhqw lqflghqfh rq pdohv

wkdq ihpdohv/ dqg rq fkdulwlhv zkrvh grqruv pd| ydu| e| vh{1 Xvlqj wkh 4<<5 dqg

4<<7 vxuyh|v e| wkh Lqghshqghqw Vhfwru/ Dqguhrql/ Eurzq dqg Ulvfkdoo ^4<<<`

vkrz wkdw rqh fdq uhmhfw wkh k|srwkhvlv wkdw vlqjoh phq dqg vlqjoh zrphq kdyh

wkh vdph ghpdqg ixqfwlrqv iru dqqxdo jlylqj1 Lq vwduwolqj uhvhpeodqfh wr rxu

uhvxowv wkh| �qg wkdw wkh pdoh ghpdqg iru dowuxlvp lv pruh hodvwlf wkdq wkdw ri

ihpdohv/ dqg wkdw wkh wzr ghpdqg fxuyhv furvv lq d zd| wkdw uhvhpeohv Iljxuh L
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deryh1 Vlplodu uhvxowv krog zkhq frpsdulqj pdoh dqg ihpdoh �ghflghuv� lq pdu0

ulhg krxvhkrogv/ zkhuh wkh ghflghu lv wkh vsrxvh zkr lv uhsruwhg wr eh sulpdulo|

uhvsrqvleoh iru wkh fkdulwdeoh jlylqj ghflvlrqv1 Djdlq/ pduulhg pdoh ghflghuv duh

idu pruh sulfh hodvwlf wkdq pduulhg ihpdoh ghflghuv1

Dqrwkhu duhqd iru dowuxlvp lv uhvwdxudqw wlsslqj1 Wkh oruh lv wkdw zrphq

wls ohvv wkdq phq1 Dffruglqj wr uhfhqw zrun e| Frqolq/ R*Grqrjkxh dqg O|qq

^4<<<`/ wklv ghshqgv rq/ dprqj rwkhu wklqjv/ wkh vl}h ri wkh eloo1 Wkhvh uhvhdufkhuv

lqwhuylhzhg fxvwrphuv ohdylqj ryhu iruw| uhvwdxudqwv lq Krxvwrq/ Wh{dv1 Wkh

uhvxowv lqglfdwh wkdw shrsoh whqg wr ylhz 48 shufhqw ri wkh eloo dv wkh dssursuldwh

wls iru d vhuyhu wkdw shuirupv zhoo1 Dv wkh eloo vl}h jhwv odujhu/ krzhyhu/ phhwlqj

wklv vrfldo qrup ehfrphv pruh h{shqvlyh1 Zkdw Frqolq/ R*Grqrjkxh dqg O|qq*v

gdwd uhyhdo lv wkdw/ lq idfw/ wkh shufhqw0wls lv d ghfuhdvlqj ixqfwlrq ri wkh eloo vl}h

iru erwk phq dqg zrphq dqg wkdw phq*v shufhqw0wls lv pruh uhvsrqvlyh wr wkh eloo

vl}h wkdq zrphq*v155 Doo hovh htxdo/ dv wkh eloo vl}h lqfuhdvhv/ phq*v shufhqw0wlsv

55Wklv �qglqj zdv frppxqlfdwhg wr xv wkurxjk d shuvrqdo fruuhvsrqgdqfh iurp wkh dxwkruv1

Zh ghhso| dssuhfldwh wkhlu zloolqjqhvv wr surylgh xv zlwk lqirupdwlrq wkdw uhodwhv wr wkh k|0

srwkhvlv ri wklv sdshu1 Wkh hvwlpdwhv duh edvhg rq d vdpsoh ri 5474 fxvwrphuv1 Lqghshqghqw

yduldeohv lqfoxgh wkh eloo0vl}h/ eloo0vl}h vtxduhg/ vh{ ri wkh fxvwrphu/ dqg vh{ lqwhudfwhg zlwk

wkh eloo vl}h/ dqg eloo vl}h vtxduhg/ djh ri wkh fxvwrphu/ jurxs vl}h/ frxuvhv rughuhg/ dofrkro

frqvxpswlrq/ udwlqjv iru txdolw| ri irrg dqg vhuylfh/ zkhwkhu wkh vhuyhu dqg fxvwrphu duh wkh

vdph vh{/ dq lqglfdwru ri krz riwhq wkh fxvwrphu glqhv dw wkdw uhvwdxudqw/ lq dgglwlrq wr �{hg

h�hfwv iru hdfk uhvwdxudqw1 Wkh vorsh ri wkh hvwlpdwhg uhvsrqvh wr eloo vl}h lv vwhhshu iru phq iru

doo eloov lq h{fhvv ri '431591 Hylghqfh lv dulvlqj wkdw wkhuh duh vh{ gl�huhqfhv lq ulvn dyhuvlrq dv

zhoo1
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ghfolqh dw d idvwhu udwh wkdq wkrvh ri zrphq1 Iru wkh w|slfdo pdoh dqg ihpdoh

glqhuv/ phq zloo wls ehwwhu wkdq zrphq iru vpdoo eloov/ xs wr derxw '5:/ exw

diwhu wkdw wkh zrphq ehfrph ehwwhu wlsshuv1 Wklv lv shuihfwo| frqvlvwhqw zlwk rxu

�qglqjv lq wkh h{shulphqw1

81 Frqfoxvlrq

Wklv vwxg| �qgv wkdw/ ghshqglqj rq wkh sulfh ri jlylqj/ hlwkhu vh{ fdq eh irxqg wr

eh pruh dowuxlvwlf1 Zkhq wkh sulfh ri jlylqj lv orz/ phq dsshdu pruh dowuxlvwlf/

dqg zkhq wkh sulfh lv kljk/ zrphq duh pruh jhqhurxv1 Vwdwhg gl�huhqwo|/ phq

duh pruh olnho| wr eh hlwkhu shuihfwo| vho�vk ru shuihfwo| vho hvv/ zkhuhdv zrphq

fduh pruh derxw htxdol}lqj sd|r�v1 Wklv ohdgv wr ghpdqg fxuyhv iru dowuxlvp wkdw

furvv dqg wkrvh iru phq duh pruh sulfh0hodvwlf1

Wkhuh duh vhyhudo lpsruwdqw frqvhtxhqfhv ri wklv uhvxow1 Iluvw/ wklv �qglqj

fdq srwhqwldoo| xqli| d olwhudwxuh wkdw kdv wkxv idu ehhq iudfwxuhg e| lqfrqvlvwhqw

�qglqjv1 E| vkrzlqj wkdw gl�huhqfhv lq dowuxlvp ghshqg rq wkh sulfh/ zh fdq ehjlq

wr rujdql}h vwxglhv wkdw vrphwlphv irxqg phq wr eh pruh dowuxlvwlf dqg vrphwlphv

zrphq1 Vhfrqg/ wklv lqglfdwhv d qhhg iru pruh dwwhqwlrq wr vh{ gl�huhqfhv lq

h{shulphqwdo hfrqrplfv1 Li gl�huhqfhv dsshdu zlwk uhvshfw wr dowuxlvp/ wkh| pd|
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dsshdu lq rwkhu ehkdylru dv zhoo156 Wklv/ lq wxuq/ phdqv wkdw uhvhdufkhuv zrxog eh

zlvh wr dvvxuh wkdw wkhlu h{shulphqwdo �qglqjv duh wkh uhvxow ri hfrqrplf lqfhqwlyhv

dqg qrw ri ydu|lqj vh{ frpsrvlwlrqv ri wkhlu frqwuro dqg wuhdwphqw jurxsv1

Wkhuh duh dovr srwhqwldo dssolfdwlrqv ri wklv uhvxow wr wkh uhdo zruog1 Li vh{

gl�huhqfhv lq dowuxlvp duh wuxo| suhvhqw/ dv vxjjhvwhg e| hylghqfh iurp fkdulwdeoh

jlylqj dqg iurp uhvwdxudqw wlsslqj/ wkhq wkrvh zkr eurnhu lq dowuxlvp/ vxfk dv

fkdulwlhv dqg ixqgudlvhuv/ pd| �qg lw lq wkhlu lqwhuhvwv wr ohduq pruh derxw wkhvh

gl�huhqfhv dqg wr h{sorlw wkhp lq wkhlu hqwhusulvhv1 Iru wd{ srolf|/ vh{ gl�huhqfh lq

dowuxlvp pd| dovr lqglfdwh wkdw wkh lqflghqfh ri wkh wd{ ghgxfwlrq wr fkdulw| pd|

gl�hu e| vh{ dv zhoo/ zlwk phq�dqg wkh fkdulwlhv wkh| idyru�jhwwlqj d juhdwhu

vkduh ri wkh vxevlg|1

Lq vxp/ zkhq revhuydeoh fkdudfwhulvwlfv ri lqglylgxdov kdyh suhglfwdeoh h�hfwv

rq ehkdylru/ lw suhvhqwv lpsruwdqw rssruwxqlwlhv iru hfrqrplvwv wr ohduq derxw

ehkdylru/ dv zhoo dv lpsruwdqw zduqlqj vljqv derxw krz wr froohfw dqg dqdo|}h

gdwd1 Wklv vwxg| jlyhv pruh hylghqfh wr wkh sursrvlwlrq wkdw jhqghu gl�huhqfhv

lq hfrqrplf h{shulphqwv pd| eh rqh vxfk idfwru wkdw uhvhdufkhuv zloo kdyh wr

56Hylghqfh lv dulvlqj wkdw wkhuh duh vh{ gl�huhqfhv lq ulvn dyhuvlrq dv zhoo1 Vhh/ iru h{dpsoh/

Ohylq/ Vq|ghu dqg Fkdspdq ^4<;;`/ Kxgjhqv dqg Idwnlq ^4<;8`/ ]lqnkdq dqg Ndudqgh ^4<<4`/

H1 F1 Dufk ^4<<6`/ dqg Q1 Nrjdq dqg P1 D1 Zdoodfk ^4<97`1 Uhfhqw hylghqfh lq wkh hfrqrplfv

olwhudwxuh dovr vxssruwv wklv �qglqj1 Vhh Hfnho/ hw do1 ^4<<:f`/ Mldqdnrsorv dqg Ehuqdvhn ^4<<;`/

dqg Srzhoo dqg Dqvlf ^4<<;`1

4<



h{dplqh pruh fduhixoo| lq wkh ixwxuh1
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Dsshqgl{

Fodlp Fkhfn Qxpehu

LQVWUXFWLRQV

Zhofrph

Wklv lv dq h{shulphqw derxw ghflvlrq pdnlqj1 \rx zloo eh sdlg iru sduwlflsdw0
lqj/ dqg wkh dprxqw ri prqh| |rx zloo hduq ghshqgv rq wkh ghflvlrqv wkdw |rx
dqg wkh rwkhu sduwlflsdqwv pdnh1 Li |rx pdnh jrrg ghflvlrqv |rx vwdqg wr hduq d
frqvlghudeoh dprxqw ri prqh|1

Wkh hqwluh h{shulphqw vkrxog eh frpsohwh zlwklq dq krxu1 Dw wkh hqg ri wkh
h{shulphqw |rx zloo eh sdlg sulydwho| dqg lq fdvk iru |rxu ghflvlrqv1 D uhvhdufk
irxqgdwlrq kdv surylghg wkh ixqgv iru wklv h{shulphqw1

\rxu Lghqwlw|

\rx zloo qhyhu eh dvnhg wr uhyhdo |rxu lghqwlw| wr dq|rqh gxulqj wkh frxuvh
ri wkh h{shulphqw1 \rxu qdph zloo qhyhu eh uhfrughg e| dq|rqh1 Qhlwkhu wkh
h{shulphqwhuv qru wkh rwkhu vxemhfwv zloo eh deoh wr olqn |rx wr dq| ri |rxu
ghflvlrqv1

Lq rughu wr nhhs |rxu ghflvlrqv sulydwh/ sohdvh gr qrw uhyhdo |rxu fkrlfhv wr
dq| rwkhu sduwlflsdqw1

Fodlp Fkhfn

Dw wkh wrs ri wklv sdjh lv d qxpehu rq d |hoorz slhfh ri sdshu1 Wklv lv |rxu
Fodlp Fkhfn1 Hdfk sduwlflsdqw kdv d gl�huhqw qxpehu1 \rx pd| zdqw wr yhuli|
wkdw wkh qxpehu rq |rxu Fodlp Fkhfn lv wkh vdph dv wkh qxpehu rq wkh wrs ri
sdjh 71

\rx zloo suhvhqw |rxu Fodlp Fkhfn wr dq dvvlvwdqw dw wkh hqg ri wkh h{shulphqw
wr uhfhlyh |rxu fdvk sd|phqw1

Sohdvh uhpryh |rxu fodlp fkhfn qrz dqg sxw lw lq d vdih sodfh1
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WKLV H[SHULPHQW

Lq wklv h{shulphqw |rx duh dvnhg wr pdnh d vhulhv ri fkrlfhv derxw krz wr
glylgh d vhw ri wrnhqv ehwzhhq |rxuvhoi dqg rqh rwkhu vxemhfw lq wkh urrp1 \rx
dqg wkh rwkhu vxemhfw zloo eh sdluhg udqgrpo| dqg |rx zloo qrw eh wrog hdfk
rwkhu*v lghqwlw|1

Dv |rx glylgh wkh wrnhqv/ |rx dqg wkh rwkhu vxemhfw zloo hdfk hduq srlqwv1
Hyhu| srlqw wkdw vxemhfwv hduq zloo eh zruwk 43 fhqwv1 Iru h{dpsoh/ li |rx hduq
8; srlqwv |rx zloo pdnh '81;3 lq wkh h{shulphqw1

Hdfk fkrlfh |rx pdnh lv vlplodu wr wkh iroorzlqj=

H{dpsoh= Glylgh 83 wrnhqv= Krog C 4 srlqw hdfk/ dqg Sdvv C 5
srlqwv hdfk1

Lq wklv fkrlfh |rx pxvw glylgh 83 wrnhqv1 \rx fdq nhhs doo wkh wrnhqv/ nhhs
vrph dqg sdvv vrph/ ru sdvv doo wkh wrnhqv1 Lq wklv h{dpsoh/ |rx zloo uhfhlyh 4
srlqw iru hyhu| wrnhq |rx krog/ dqg wkh rwkhu sod|hu zloo uhfhlyh 5 srlqwv iru hyhu|
wrnhq |rx sdvv1 Iru h{dpsoh/ li |rx krog 83 dqg sdvv 3 wrnhqv/ |rx zloo uhfhlyh
83 srlqwv/ ru Df� mf��f ' mD�ff/ dqg wkh rwkhu sod|hu zloo uhfhlyh qr srlqwv dqg
'31 Li |rx krog 3 wrnhqv dqg sdvv 83/ |rx zloo uhfhlyh '3 dqg wkh rwkhu sod|hu zloo
uhfhlyh Df� 2 ' �ff srlqwv/ ru �ff� mf��f ' m�f�ff1 Krzhyhu/ |rx frxog fkrrvh
dq| qxpehu ehwzhhq 3 dqg 83 wr krog1 Iru lqvwdqfh/ |rx frxog fkrrvh wr krog 5<
wrnhqv dqg sdvv 541 Lq wklv fdvh |rx zrxog hduq 5< srlqwv/ ru 2b� mf��f ' m2�bf/
dqg wkh rwkhu vxemhfw zrxog uhfhlyh 2��2 ' e2 srlqwv/ wkdw lv e2�mf��f ' me�2f1

Khuh lv dqrwkhu h{dpsoh=

H{dpsoh= Glylgh 73 wrnhqv= Krog C 6 srlqwv hdfk/ dqg Sdvv C 4
srlqw hdfk1

Lq wklv h{dpsoh hyhu| wrnhq |rx krog hduqv |rx 6 srlqwv/ dqg hyhu| wrnhq |rx
sdvv hduqv wkh rwkhu vxemhfw 4 srlqw1 Djdlq/ hdfk srlqw |rx hduq lv zruwk '3143 wr
|rx/ dqg hdfk srlqw wkh rwkhu vxemhfw hduqv lv zruwk '3143 wr wkh rwkhu vxemhfw1

Lpsruwdqw Qrwh= Lq doo fdvhv |rx fdq fkrrvh dq| qxpehu wr krog dqg dq| qxpehu
wr sdvv/ exw wkh qxpehu ri wrnhqv |rx krog soxv wkh qxpehu ri wrnhqv |rx sdvv
pxvw htxdo wkh wrwdo qxpehu ri wrnhqv wr glylgh1

Sohdvh ihho iuhh wr xvh |rxu fdofxodwru/ ru rqh surylghg e| wkh h{shulphqwhu/
wr fdofxodwh srlqwv dqg wr dvvxuh wkdw doo ri wkh wrnhqv kdyh ehhq doorfdwhg1

55



HDUQLQJ PRQH\ LQ WKLV H[SHULPHQW

\rx zloo eh dvnhg wr pdnh ; doorfdwlrq ghflvlrqv olnh wkh h{dpsohv zh mxvw
glvfxvvhg1 Zh zloo fdofxodwh |rxu sd|phqwv dv iroorzv=

Diwhu doo |rxu ghflvlrqv irup kdyh ehhq froohfwhg/ zh zloo vkx"h wkh irupv dqg
udqgrpo| sdlu |rxu irup zlwk wkdw ri dqrwkhu vxemhfw lq wklv h{shulphqw1 Xvlqj
d wdeoh ri udqgrp qxpehuv/ zh zloo vhohfw rqh ri |rxu ghflvlrqv wr fduu| rxw1 \rx
zloo wkhq jhw wkh srlqwv |rx doorfdwhg lq wkh ckrog* sruwlrq ri |rxu ghflvlrq/ dqg
wkh rwkhu vxemhfw zloo jhw wkh srlqwv |rx doorfdwhg rq wkh csdvv* sruwlrq ri |rxu
ghflvlrq1 \rx zloo wkhq eh sdluhg djdlq zlwk d gl�huhqw vxemhfw lq wkh h{shulphqw1
Wklv wlph zh zloo udqgrpo| fkrrvh rqh ri wkh rwkhu vxemhfw*v hljkw ghflvlrqv wr
fduu| rxw1 Wkh rwkhu vxemhfw zloo jhw wkh srlqwv lq wkh ckrog* sruwlrq ri wkh
ghflvlrq/ dqg |rx zloo jhw wkh srlqwv lq wkh csdvv* sruwlrq1

Zh zloo wkhq wrwdo wkh srlqwv iurp wkhvh wzr sdlulqjv dqg ghwhuplqh |rxu
prqhwdu| hduqlqjv1 Wkhvh hduqlqjv zloo eh sodfhg lq |rxu hduqlqjv hqyhorsh1 Wkh
prqlwru fkrvhq dw wkh ehjlqqlqj ri wkh h{shulphqw zloo yhuli| wkdw wkhvh surfhgxuhv
duh iroorzhg1

Diwhu doo wkh fdofxodwlrqv kdyh ehhq pdgh/ dqrwkhu h{shulphqwhu zkr zdv qrw
lqyroyhg lq wkh h{shulphqw xqwlo wklv wlph zloo dvn |rx wr eulqj xs |rxu fodlp fkhfn
dqg zloo kdqg |rx |rxu hduqlqjv hqyhorsh1 Wklv zloo djdlq khos wr jxdudqwhh |rxu
sulydf|1

Rq wkh iroorzlqj sdjh duh wkh ; fkrlfhv zh zrxog olnh |rx wr pdnh1 Sohdvh
�oo rxw wkh irup/ wdnlqj wkh wlph |rx qhhg wr eh dffxudwh1 Zkhq doo vxemhfwv duh
grqh zh zloo froohfw wkh irupv1

Wkdqn |rx yhu| pxfk1 Jrrg oxfn$
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Fodlp Fkhfn Qxpehu

GHFLVLRQ VKHHW

Gluhfwlrqv= Sohdvh �oo lq doo wkh eodqnv ehorz1 Pdnh vxuh wkh qxpehu ri wrnhqv
olvwhg xqghu Krog soxv wkh qxpehu olvwhg xqghu Sdvv htxdov wkh wrwdo qxpehu ri
wrnhqv dydlodeoh1 Uhphpehu/ doo srlqwv duh zruwk '3143 wr doo vxemhfwv1

41 Glylgh 73 wrnhqv= Krog C 6 srlqwv hdfk/ dqg Sdvv C 4 srlqw hdfk1

51 Glylgh 73 wrnhqv= Krog C 4 srlqwv hdfk/ dqg Sdvv C 6 srlqw hdfk1

61 Glylgh 93 wrnhqv= Krog C 5 srlqwv hdfk/ dqg Sdvv C 4 srlqw hdfk1

71 Glylgh 93 wrnhqv= Krog C 4 srlqwv hdfk/ dqg Sdvv C 5 srlqw hdfk1

81 Glylgh :8 wrnhqv= Krog C 5 srlqwv hdfk/ dqg Sdvv C 4 srlqw hdfk1

91 Glylgh :8 wrnhqv= Krog C 4 srlqwv hdfk/ dqg Sdvv C 5 srlqw hdfk1

:1 Glylgh 93 wrnhqv= Krog C 4 srlqwv hdfk/ dqg Sdvv C 4 srlqw hdfk1

;1 Glylgh 433 wrnhqv= Krog C 4 srlqwv hdfk/ dqg Sdvv C 4 srlqw hdfk1
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Xqlyhuvlw| ri Zlvfrqvlq
Lrzd Vwdwh Xqlyhuvlw|
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Uhihuhqfhv

Dqguhrql/ Mdphv/ �Dq H{shulphqwdo Whvw ri wkh Sxeolf Jrrgv Furzglqj0Rxw K|0
srwkhvlv/� Dphulfdq Hfrqrplf Uhylhz/ O[[[LLL +4<<6,/ 464:0465:1

/ �Frrshudwlrq lq Sxeolf Jrrgv H{shulphqwv= Nlqgqhvv ru FrqixvlrqB� Dphul0
fdq Hfrqrplf Uhylhz/ O[[[Y +4<<8,/ ;<40<371

Dqguhrql/ Mdphv/ Hohdqru Eurzq dqg Lvddf Ulvfkdoo / �Fkdulwdeoh Jlylqj e| Pduulhg
Frxsohv= Zkr Ghflghv dqg Zk| Grhv lw PdwwhuB� Zrunlqj Sdshu/ Xqlyhuvlw| ri
Zlvfrqvlq Pdglvrq/ 4<<<1

Dqguhrql/ Mdphv dqg Mrkq K1 Ploohu/ �Jlylqj Dffruglqj wr JDUS= Dq H{shulphqwdo
Whvw ri wkh Udwlrqdolw| ri Dowuxlvp/� Zrunlqj Sdshu/ Xqlyhuvlw| ri Zlvfrqvlq�
Pdglvrq/ 4<<;1

Dufk/ Hol}dehwk F1/ �Ulvn0Wdnlqj= D Prwlydwlrqdo Edvlv iru Vh{ Gl�huhqfhv/� Sv|0
fkrorjlfdo Uhsruwv/ O[[LLL +4<<6,/ 60441

Erowrq/ Jdu| H1/ dqg Hohqd Ndwrn/ �Dq H{shulphqwdo Whvw iru Jhqghu Gl�huhqfhv
lq Ehqh�fhqw Ehkdylru/� Hfrqrplfv Ohwwhuv/ [YLLL +4<<8,/ 5;:05<51

Erowrq/ Jdu| H/ Hohqd Ndwrn dqg Udpl ]zlfn/ �Glfwdwru Jdph Jlylqj= Uxohv ri
Idluqhvv Yhuvxv Dfwv ri Nlqgqhvv/� Lqwhuqdwlrqdo Mrxuqdo ri Jdph Wkhru|/ [[YLL
+4<<;,/ 59<05<<1

Erkqhw/ Lulv/ dqg Iuh|/ Euxqr V1/ �Vrfldo Glvwdqfh dqg Rwkhu0uhjduglqj Ehkdylru
lq Glfwdwru Jdphv= Frpphqw/� Dphulfdq Hfrqrplf Uhylhz/ O[[[L[ +4<<<d,/
66806<1

/ �Wkh Vrxqg ri Vlohqfh lq Sulvrqhu*v Glohppd dqg Glfwdwru Jdphv/� Mrxuqdo ri
Hfrqrplf Ehkdylru dqg Rujdql}dwlrq/ [[[YLLL +4<<<e,/ 7608:1

Eurzq0Nuxvh/ Mdplh dqg Gdylg Kxpphov/ �Jhqghu H�hfwv lq Oderudwru| Sxeolf
Jrrgv Frqwulexwlrq= Gr Lqglylgxdov Sxw Wkhlu Prqh| Zkhuh Wkhlu Prxwk lvB�
Mrxuqdo ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq/ [[LL +4<<6,/ 588059:1

Fdvrq/ Wlprwk| Q1 dqg Ydl0Odp Pxl/ �D Oderudwru| Vwxg| ri Jurxs Srodulvdwlrq
lq wkh Whdp Glfwdwru Jdph/� Hfrqrplf Mrxuqdo/ FYLL +4<<:,/ 4798�47;61

Frqolq/ Plfkdho/ Whg R*Grqrjkxh/ dqg Plnh O|qq/ �Wkh Hfrqrplfv ri Wlsslqj=
Lpsolflw Frqwudfw/ Uhshdwhg Jdph dqg Ehkdylrudo Uhvsrqvhv/� zrunlqj sdshu/
Fruqhoo Xqlyhuvlw|/ 4<<<1

Furvrq/ Udfkho dqg Qdqf| Exfkdq/ �Jhqghu dqg Fxowxuh= Lqwhuqdwlrqdo H{shulphq0
wdo Hylghqfh iurp Wuxvw Jdphv/� Dphulfdq Hfrqrplf Uhylhz/ O[[[L[ +4<<<,/
6;906<51
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Hdjoh|/ D1 K1/ �Wkh Vflhqfh dqg Srolwlfv ri Frpsdulqj Zrphq dqg Phq/� Dphulfdq
Sv|fkrorjlvw/ O +4<<8,/ 478048;1

Hfnho/ Fdwkhulqh F1 dqg Sklols Jurvvpdq/ �Wkh Uhodwlyh Sulfh ri Idluqhvv= Jhqghu
Gl�huhqfhv lq d Sxqlvkphqw Jdph/� Mrxuqdo ri Hfrqrplf Ehkdylru dqg Rujdql0
}dwlrq/ [[[ +4<<9,/47608;1
/ �Fklydou| dqg Vrolgdulw| lq Xowlpdwxp Jdphv/� Zrunlqj Sdshu/ Ylujlqld Sro|0
whfkqlf Lqvwlwxwh dqg Vwdwh Xqlyhuvlw|/ 4<<:d1

/ �Duh Zrphq ohvv Vho�vk wkdq PhqB Hylghqfh iurp Glfwdwru H{shulphqwv/�
Wkh Hfrqrplf Mrxuqdo/ FYLLL +4<<:e,/ :590681
/ �Gl�huhqfhv lq wkh Hfrqrplf Ghflvlrqv ri Phq dqg Zrphq= H{shulphqwdo Hy0
lghqfh/� iruwkfrplqj/ Kdqgerrn ri Uhvxowv lq H{shulphqwdo Hfrqrplfv/ F1 Sorww/
Y1 Vplwk/ hgv1/ +4<<;,1

Hfnho/ Fdwkhulqh F1/ Sklols Jurvvpdq/ Qdqf| Oxw}/ dqg Y1 Sdgpdqekdq/ �Sod|lqj
lw Vdih= Phq/ Zrphq/ dqg Ulvn Dyhuvlrq/� Zrunlqj Sdshu/ Ylujlqld Sro|whfkqlf
Lqvwlwxwh dqg Vwdwh Xqlyhuvlw|/ 4<<:f1

Hoohu/ Pduwkd Eulwwrq/ �Ihghudo Wd{dwlrq ri Zhdowk Wudqvihuv/� Vwdwlvwlfv ri Lqfrph
Exoohwlq/ +4<<:,/ ;0961

Iruv|wkh/ Urehuw/ Mrho Krurzlw}/ Q1 V1 Vdylq/ dqg Pduwlq Vhiwrq/ �Idluqhvv lq Vlpsoh
Edujdlqlqj Jdphv/� Jdphv dqg Hfrqrplf Ehkdylru/ YL +4<<7,/ 67:069<

Kxgjhqv/ Jhudog D1 dqg Olqgd Wruvdql Idwnlq/ �Vh{ Gl�huhqfhv lq Ulvn Wdnlqj=
Uhshdwhg Vhvvlrqv rq d Frpsxwhu0Vlpxodwhg Wdvn/� Wkh Mrxuqdo ri Sv|fkrorj|/
F[L[ +4<;8,/ 4<:05391

Lvddf/ U1 Pdun/ Mdphv P1 Zdonhu dqg Duolqjwrq Z1 Zlooldpv/ �Jurxs Vl}h dqg
wkh Yroxqwdu| Surylvlrq ri Sxeolf Jrrgv= H{shulphqwdo Hylghqfh Xwlol}lqj Odujh
Jurxsv/� Mrxuqdo ri Sxeolf Hfrqrplfv/ OLY +4<<7,/ 40691

Mldqdnrsorv/ Qdqf| Dpprq dqgDoh{dqgud Ehuqdvhn/ �DuhZrphqPruh Ulvn DyhuvhB�
Hfrqrplf Lqtxlu|/ [[[YL +4<<;,/ 95309631

Nrjdq/ Qdwkdq/ dqg Plfkdho D1 Zdoodfk/ Ulvn wdnlqj= D Vwxg| Lq Frjqlwlrq dqg
Shuvrqdolw|/ Krow/ Ulqhkduw dqg Zlqvwrq1+4<97,

Ohylq/ Luzlq S1/ Pdu| D1 Vq|ghu dqg Gdqlho S1 Fkdspdq/ �Wkh Lqwhudfwlrq ri H{sh0
ulhqwldo dqg Vlwxdwlrqdo Idfwruv dqg Jhqghu lq d Vlpxodwhg Ulvn| Ghflvlrq0Pdnlqj
Wdvn/� Wkh Mrxuqdo ri Sv|fkrorj|/ F[[LL +4<;;,/ 4:604;41

Pl{hu/ Mrvhsk U1/ Sulqflsohv ri Surihvvlrqdo Ixqgudlvlqj/ +Vdq Iudqflvfr/ FD= Mrvvh|0
Edvv Lqf1/ 4<<6,1
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Qrzhoo/ Fol�rug dqg Vdudk Wlqnohu/ �Wkh Lq xhqfh ri Jhqghu lq wkh Surylvlrq ri
d Sxeolf Jrrg/� Mrxuqdo ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq/ [[Y +4<<7,/
580691

Rvwudqghu/ Vxvdq D1 dqg Mrdq P1 Ilvkhu/ �Zrphq jlylqj prqh|/ zrphq udlvlqj
prqh|= Zkdw gl�huhqfh iru sklodqwkurs|B� Fkduohv K1 Kdplowrq dqg Zduuhq
I1 Lofkpdq/ hgv/ Fxowxuhv ri Jlylqj LL= Krz Khulwdjh/ Jhqghu/ Zhdowk/ dqg Ydo0
xhv Lq xhqfh Sklodqwurs|/ Qhz Gluhfwlrqv iru Sklodqwkurslf Ixqgudlvlqj/ qr1 ;/
+4<<8,1

Rvwurzhu/ Iudqflh/ Zk| wkh Zhdowk| Jlyh= Wkh Fxowxuh ri Holwh Sklodqwkurs|/ +
Sulqfhwrq/ Q1M1= Sulqfhwrq Xqlyhuvlw| Suhvv/ 4<<8,1

Sdqdv/ M1 �Duh Zrphq Grqruv Uhdoo| Gl�huhqw irp PhqB� Fkurqlfoh ri Sklodq0
wkurs|/ Ihe1;/ +4<<7,/ 761

Srzhoo/ Phodqlh/ dqg Gdylg Dqvlf/ �Jhqghu Gl�huhqfhv lq Ulvn Ehkdylru lq Ilqdq0
fldo Ghflvlrq0Pdnlqj= Dq H{shulphqwdo Dqdo|vlv/� Zrunlqj Sdshu Xqlyhuvlw| ri
Ohhgv/ X1N1/ 4<<;1

Vroqlfn/ Vdud M1/ �Jhqghu Gl�huhqfhv lq wkh Xowlpdwxp Jdph/� Zrunlqj Sdshu/
Xqlyhuvlw| ri Pldpl/ 4<<:1

Yrq Vfkohjhoo/ D1 M1/ dqg Ilvkhu/ M1P1+hgv,/ �Zrphq dv Grqruv/ Zrphq dv Sklodq0
wkurslvwv1� Qhz Gluhfwlrqv iru Sklodqwkurslf Ixqgudlvlqj/ qr1 5/ +4<<6,1

]lqnkdq/ Jhrujh P1 dqg Nludq Z1 Ndudqgh/ �Fxowxudo dqg Jhqghu Gl�huhqfhv lq
Ulvn0Wdnlqj Ehkdylru Dprqj Dphulfdq dqg Vsdqlvk Ghflvlrq Pdnhuv/� Wkh Mrxu0
qdo ri Vrfldo Sv|fkrorj|/ F[[[L +4<<4,/ :740:751
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WDEOH L

Doorfdwlrq Fkrlfhv

Wrnhq Krog Sdvv Zr ZJ
Exgjhw hqgrzphqw ydoxh ydoxh Sulfh Sulfh

4 73 4 6 4133 3166
5 93 4 5 4133 3183
6 :8 4 5 4133 3183
7 93 4 4 4133 4133
8 433 4 4 4133 4133
9 93 5 4 3183 4133
: :8 5 4 3183 4133
; 73 6 4 3166 4133
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WDEOH LL

Phdq Sd|r� wr Rwkhu Sduw|

Wrnhq Lqfrph Doo Pdoh Ihpdoh
Exgjhw hqgrzphqw 6 RJ2Rr vxemhfwv vxemhfwv vxemhfwv w0vwdw

4 73 7133 426 61:< 714; 6134 41<9
5 93 9133 425 7135 7163 617< 417;
6 :8 :183 425 719; 8133 7136 4186
7 93 9133 4 4187 4169 41<4 �5159
8 433 43133 4 5185 5166 51<5 �4175
9 93 45133 5 4175 4154 41;5 �513:
: :8 48133 5 41:4 4175 515< �5168
; 73 45133 6 31;< 319: 4165 �51<:

Dyhudjh 518: 5189 5193 �3157
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WDEOH LLL

Vxemhfw Fodvvl�fdwlrq e| Surwrw|slfdo Xwlolw| IxqfwlrqW

Pdoh Ihpdoh
Xwlolw| ixqfwlrq Vwurqj Zhdn Wrwdo Vwurqj Zhdn Wrwdo

Vho�vk 57 54 78 : 43 4:
Ohrqwlhi 46 44 57 43 48 58

Shuihfw vxevwlwxwhv ; 4; 59 3 7 7
- D ihpdoh vxemhfw h{dfwo| kdoi zd| ehwzhhq vwurqj Ohrqwlhi dqg Shuihfw Vxevwlwxwhv lv qrw

lqfoxghg lq wklv dqdo|vlv1
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WDEOH LY

Hvwlpdwhv ri Zhdn OHP Ghpdqg IxqfwlrqvW

Pdoh dqg Ihpdoh Ihpdoh Pdoh

ZJERc6� ��2�f� n f�2H6
R

n b�D�
R

�2�eb n f�2e6
R

n e�bf
R

��H�D� n f��26
R

n �2�2�
R

+5138,+3138,+41<<, +51;:,+313:,+51;8, +51:8,+313:,+5193,
� ;3 63 83
oq O �4<8146 �77169 �466169

WQxpehuv lq sduhqwkhvhv duh vwdqgdug huuruv ri wkh hvwlpdwhv gluhfwo| deryh wkhp1
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Iljxuh LLL

Dyhudjh OHP Ghpdqg Fxuyhv +6 ' �ff,1
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