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41 Dq lqwurgxfwlrq wr dxfwlrq wkhru| dqg lwv dssolfdwlrqv

Dq dxfwlrq lv d pdunhw lqvwlwxwlrq zlwk dq h{solflw vhw ri uxohv ghwhuplqlqj uhvrxufh
doorfdwlrq dqg sulfhv rq wkh edvlv ri elgv iurp wkh pdunhw sduwlflsdqwv1

4141 Sudfwlfdo dqg wkhruhwlfdo frqvlghudwlrqv

Dxfwlrqv duh ri frqvlghudeoh lqwhuhvw rq erwk wkhruhwlfdo dqg sudfwlfdo jurxqgv1
Rq d sudfwlfdo jurxqg/ wkh ydoxh ri jrrgv h{fkdqjhg hdfk |hdu e| dxfwlrqv

ru surfxuhphqwv lv kxjh1 Lq wkh sulydwh vhfwru d odujh qxpehu ri frpprglwlhv
duh vrog e| dxfwlrqv/ vxfk dv dqwltxhv/ duwv/ errnv/ ru pdfklqhu|1 Wklv wuhqg kdv
uhfhqwo| ehhq frqvlghudeo| dffhohudwhg e| wkh srsxodulw| ri lqwhuqhw dxfwlrq vlwhv1
Krzhyhu/ wkh prvw surplqhqw dxfwlrqhhu lq wkh Xqlwhg Vwdwhv lv wkh ihghudo jry0
huqphqw wkdw xvhv dxfwlrqv wr vhoo wuhdvxu| eloov/ preloh skrqh olfhqvhv +vshfwuxp
dxfwlrqv,/ rlo ohdvhv/ frusrudwlrqv/ dqg lw xvhv surfxuhphqwv wr ex| jrrgv dqg vhu0
ylfhv iurp wkh sulydwh vhfwru1 Lq idfw/ wkh jryhuqphqw sxufkdvhv iurp sulydwh �upv
yld surfxuhphqw dffrxqw iru derxw whq shufhqw ri wkh jurvv grphvwlf surgxfw14

Rq d wkhruhwlfdo jurxqg/ dxfwlrq lv d shuihfw sdudgljp iru jdphv zlwk lq0
frpsohwh lqirupdwlrq1 Lqghhg/ lw surylghv dq lghdo zd| ri dssurdfklqj/ erwk
wkhruhwlfdoo| dqg hpslulfdoo|/ wkh txhvwlrq ri sulfh irupdwlrq zkhq hdfk ex|hu
dqg wkh vhoohu kdyh gl�huhqw lqirupdwlrq uhjduglqj wkh ydoxh ri wkh remhfw iru vdoh1
Wkh wkhru| ri dxfwlrq kdv frqvlghudeo| h{sdqghg lq wkh hfrqrplfv olwhudwxuh vlqfh
Ylfnuh|*v +4<94, vhplqdo zrun1 Wklv wuhqg zdv sduwlfxoduo| surqrxqfhg ryhu wkh
odvw wzr ghfdghv/ gxh wr wkh ghyhorsphqw ri dssursuldwh jdph wkhruhwlf wrrov1

4151 Gl�huhqw dxfwlrq phfkdqlvpv

Irxu edvlf dxfwlrq ghvljqv duh w|slfdoo| xvhg lq uhdo olih =
Wkh Hqjolvk dxfwlrq lv wkh prvw frpprqo| xvhg wr vhoo jrrgv1 Lq wklv ghvljq/

wkh sulfh lv vxffhvvlyho| udlvhg xqwlo rqh elgghu uhpdlqv1 Wkh hvvhqwldo ihdwxuh ri
wkh Hqjolvk dxfwlrq lv wkdw dw dq| srlqw lq wlph hdfk elgghu nqrzv wkh ohyho ri
wkh fxuuhqw kljkhvw elg1

Wkh Gxwfk dxfwlrq lv wkh frqyhuvh ri wkh Hqjolvk dxfwlrq1 Wkh dxfwlrqhhu fdoov
dq lqlwldo kljk sulfh dqg wkhq orzhuv wkh sulfh xqwlo rqh elgghu dffhswv wkh fxuuhqw

4D surfxuhphqw pd| eh vhhq dv dq lqyhuvh dxfwlrq zkhuh wkh dxfwlrqhhu zlvkhv wr ex| d jrrg
ru d vhuylfh Wkh elgghuv vxeplw whqghuv vshfli|lqj wkh sulfh +dqg vrphwlphv rwkhu fkdudfwhulvwlfv
vxfk dv wkh txdolw|, dw zklfk wkh| fdq surylgh wklv jrrg ru vhuylfh1 Lq wkh uhpdlqghu zh suhvhqw
wkh wkhru| ri dxfwlrq/ exw lw reylrxvo| dovr dssolhv wr surfxuhphqwv1
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sulfh1
Lq wkh Iluvw Sulfh vhdohg elg dxfwlrq/ wkh srwhqwldo ex|huv vxeplw vhdohg elgv/

dqg wkh kljkhvw elgghu lv dzdughg wkh lwhp iru wkh sulfh kh elghg1 Wkh fuxfldo
gl�huhqfh ehwzhhq Hqjolvk dqg Iluvw Sulfh vhdohg elg dxfwlrq lv wkdw lq wkh iruphu
elgghuv duh deoh wr revhuyh wkhlu ulydov elgv dqg wkh| fdq uhylvh wkhlu vwudwhj|
dffruglqjo|/ zkloh lq wkh odwwhu/ hdfk elgghu fdq vxeplw rqo| rqh elg1

Xqghu wkh Vhfrqg Sulfh vhdohg elg dxfwlrq/ elgghuv vxeplw vhdohg elgv kdylqj
ehhq wrog wkdw wkh kljkhvw elgghu zlqv wkh lwhp/ exw sd|v d sulfh htxdo wr wkh
vhfrqg kljkhvw elg1 Zkloh wklv dxfwlrq kdv xvhixo wkhruhwlfdo surshuwlhv/ lw lv
vhogrp xvhg lq sudfwlfh1

4161 Frpprq yhuvxv Sulydwh Ydoxhv Prghov

Pxfk ri wkh h{lvwlqj olwhudwxuh rq dxfwlrq wkhru| dqdo|vhv wkh Lqghshqghqw Sulydwh
Ydoxhv sdudgljp1 Lq wklv prgho/ d vlqjoh lqglylvleoh remhfw lv wr eh vrog wr vhyhudo
v|pphwulf dqg ulvn qhxwudo elgghuv1 Hdfk elgghu nqrzv klv rzq ydoxdwlrq/ exw
qrw wkrvh ri wkh rwkhu sduwlflsdqwv1 Wkh sulydwh ydoxhv duh dvvxphg wr eh gudzq
lqghshqghqwo| iurp wkh vdph glvwulexwlrq zklfk lv frpprq nqrzohgjh1 Wklv
prgho dssolhv/ iru lqvwdqfh/ wr dqwltxh dxfwlrqv/ zkhuh elgghuv kdyh khwhurjhqrxv
wdvwhv dqg ex| iru wkh| rzq xvh dqg qrw iru uhvdoh1

Dw wkh rwkhu h{wuhph/ frqvlghu wkh vdoh ri plqhudo uljkwv1 Wklv lwhp kdv d vlqjoh
remhfwlyh ydoxh wr doo sduwlflsdqwv/ zklfk lv wkh dprxqw ri rlo od|lqj ehqhdwk wkh
jurxqg1 Wkhuhiruh/ wkh lwhp iru vdoh lv dvvxphg wr kdyh d wuxh ydoxh/ zklfk lv
xqnqrzq dw wkh wlph ri wkh dxfwlrq/ exw hdfk sduwlflsdqwv iruphg dq xqeldvhg
hvwlpdwh ri wklv wuxh ydoxh1 Wklv vhwwlqj fruuhvsrqgv wr wkh frqfhsw ri Frpprq
Ydoxh dxfwlrq ghvfulehg e| Plojurp dqg Zhehu +4<;5,1 Qrwh wkdw lq wklv w|sh ri
dxfwlrqv/ d elgghu pd| zlq dq dxfwlrq exw uhdol}hv h{ srvw wkdw kh kdv ryhusdlg
jlyhq wkh dfwxdo ydoxh ri wkh lwhp1 Wklv vlwxdwlrq/ nqrzq dv wkh �zlqqhu*v fxuvh�
dv ehhq riwhq revhuyhg lq r�vkruh rlo guloolqj uljkwv surfxuhphqwv1

4171 Edvlf dxfwlrq Prgho

Wkh jhqhudo dxfwlrq prgho fdq eh vxppdul}hg dv iroorz = wkhuh duh � elgghuv
hdfk ri zklfk lv hqgrzhg zlwk d sulydwho| nqrzq *w|sh* ru *vljqdo* 1� 5 ?&� 1� pd|
uhsuhvhqw wkh ydoxh wr elgghu � ri wkh remhfw iru vdoh lq dq dxfwlrq/ ru/ dowhuqdwlyho|/
wkh frvw wr elgghu � ri surgxflqj wkh jrrg ghpdqghg lq d surfxuhphqw1 Wkh w|shv
1 ' E1

�
c ���c 1� � duh gudzq iurp d mrlqw glvwulexwlrq zlwk fxpxodwlyh glvwulexwlrq
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ixqfwlrq +khuhdiwhu f1g1i1, 8 E1� dqg ghqvlw| s E1�1 Ohw 8� E1�� ghqrwhv wkh pdujlqdo
f1g1i1 ri 1� dqg s� E1�� wkh fruuhvsrqglqj ghqvlw|1

Xqrevhuyhg w|shv duh wudqviruphg lqwr dfwxdo elgv e| phdqv ri wudqvirupdwlrqv
%� ' )� E1�� � Wkh elg %� surylghv sod|hu � d jlyhq xwlolw| L� E%�c ���c %� ( 1�c ���c 1� �1
Ilqdoo|/ rqh fdq dsso| d jlyhq jdph wkhruhwlf vroxwlrq frqfhsw +w|slfdoo| wkh Qdvk
Htxloleulxp frqfhsw, wr wklv jdph lq rughu wr ghwhuplqh )W

� E1�� wkh rswlpdo elg
ixqfwlrq1

Qrwh wkdw wkh h{fhsw xqghu idluo| uhvwulfwlyh dvvxpswlrqv/ zkrvh hpslulfdo
ydolglw| duh riwhq txhvwlrqdeoh/ wkh htxloleulxp vwudwhj| )W

� E1�� fdqqrw eh ghulyhg
dqdo|wlfdoo|1 Dv dq dowhuqdwlyh Dupdqwlhu/ Ioruhqv dqg Ulfkdug +5333, ghyhorshg
wkh frqfhsw ri Frqvwudlqhg Vwudwhjlf Htxloleulxp +FVH,1 Wklv frqfhsw fdq vhuyh
dv dq dssur{lpdwlrq wr dqdo|wlfdoo| ru qxphulfdoo| xqwudfwdeoh Qdvk Htxloleulxp
vwudwhjlhv/ ru lw fdq eh wkrxjkw ri dv d vlpsoh ghflvlrq uxoh +d *Uxoh ri Wkxpe*,
edvhg xsrq lqwxlwlrq ru sdvw h{shulhqfh/ dqg xvhg e| erxqghgo| udwlrqdo djhqwv lq
sodfh ri frpsolfdwhg dqg frpsxwdwlrqdoo| ghpdqglqj Qdvk htxloleulxp vwudwhjlhv1
Wkh h!flhqf| dqg wkh yhuvdwlolw| ri wkh FVH kdyh ehhq ghprqvwudwhg lq wkh
dqdo|vlv ri d surfxuhphqw lq wkh Iuhqfk dhurvsdfh lqgxvwu| zkhuh elgghuv vxeplw
el0glphqvlrqdo whqghuv lq sulfh dqg txdolw| dqg wkh zlqqhu lv ghwhuplqhg e| wkh
kljkhvw sulfh2txdolw| udwlr1 Lq dgglwlrq/ vhyhudo wkhruhwlfdo frpsolfdwlrqv/ vxfk
dv elgghuv dv|pphwu| ru frooxvlrq/ duh wdnhq lqwr frqvlghudwlrqv1 Qrwh wkdw wklv
prgho frxog qrw eh dqdo|}hg zlwk wudglwlrqdo dssurdfkhv1 Lq rwkhu zrugv/ wkh FVH
frqfhsw surylghv d srzhuixo wrro wr h{whqg wkh uhdfk ri hpslulfdo dqg wkhruhwlfdo
dqdo|vlv wr frpsoh{ dxfwlrq jdphv iru zklfk wkhuh grhv qrw h{lvw dq dqdo|wlfdo
vroxwlrq1

4181 Hpslulfdo Dqdo|vlv ri Dxfwlrq Prghov

Wkhuh duh wzr pdlq dssurdfkhv wr wkh hpslulfdo dqdo|vlv ri dxfwlrq prghov1
Wkh �uvw rqh lv edvhg xsrq uhgxfhg irup hfrqrphwulf prghov1 Wkh sulydwh

vljqdov ehlqj xqrevhuyhg/ elgv duh wkhq h{sodlqhg e| h{rjhqrxv yduldeohv vxfk dv
wkh qxpehu ri elgghuv/ wkh uhvhuydwlrq sulfh/ dqg vrph fkdudfwhulvwlfv uhodwlyh wr
wkh sduwlflsdqwv/ ru wkh remhfw wr eh vrog1

Wkh vhfrqg dssurdfk/ edvhg xsrq vwuxfwxudo prghov/ kdv ehhq pdlqo| dgrswhg
zlwklq wkh odvw ghfdgh1 Wkhvh prghov/ uho| xsrq wkh dvvxpswlrq wkdw revhuyhg
elgv kdyh ehhq jhqhudwhg e| dq htxloleulxp vwudwhj|1 Vlqfh wklv htxloleulxp elg
ixqfwlrq uhodwhv elgv wr sulydwh lqirupdwlrq/ zklfk lv xqrevhuyhg dqg prghohg dv
udqgrp/ wkh elgv duh dovr udqgrp zlwk d glvwulexwlrq wkdw lv xqltxho| ghwhuplqhg
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e| wkh glvwulexwlrq ri sulydwh vljqdov1 Wkh vwuxfwxudo prgho wkhq gh�qhv/ d qrq
olqhdu pdsslqj iurp wkh glvwulexwlrq ri wkh h{rjhqrxv yduldeohv wr wkh glvwulexwlrq
ri wkh revhuydeohv +wkh elgv,1 Wklv pdsslqj lv lpsolflwo| gh�qhg e| wkh jdph
wkhruhwlf vroxwlrq dgrswhg1 Surylghg lghqwl�fdwlrq lv dfklhyhg/ wkh hvwlpdwlrq
ri wkh glvwulexwlrq ri revhuyhg elgv ghwhuplqhv wkh vwuxfwxudo hohphqwv1 Vxfk
phwkrgv kdyh ehhq ruljlqdoo| sursrvhg e| Od�rqw/ Yxrqj dqg Rvvdug +4<<4, dqg
Grqdog dqg Sdduvfk +4<<6,1 Pruh uhfhqwo|/ Ioruhqv/ Surwrsrshvfx/ dqg Ulfkdug
+5333, kdyh ghyhorshg d yhu|  h{leoh hvwlpdwlrq phwkrg dssolfdeoh wr d zlgh
udqjh ri jdph wkhruhwlf prghov1

Qrwh wkdw wkh uhgxfhg irup hvwlpdwlrq grhv qrw uho| rq d sduwlfxodu wkhruhwlfdo
prgho1 Wkhuhiruh/ wkh vfrsh ri wklv dssurdfk lv olplwhg wr whvwlqj ihz wkhruhwlf
suhglfwlrqv1 Vwuxfwxudo prghov rq wkh rwkhu kdqg duh edvhg xsrq wkh wkhruhwlfdo
prgho1 Wklv surylghv d fuxfldo dgydqwdjh/ dv wkh hvwlpdwhv pd| eh xvhg wr pdnh
lpsruwdqw srolf| dqdo|vlv1

4191 Wkhruhwlfdo dqg Hpslulfdo Frqwulexwlrqv

Dxfwlrq wkhru| kdv erwk qrupdwlyh dqg srvlwlyh dvshfwv1 Lqghhg/ lw kdv sur0
ylghg fuxfldo lpsuryhphqwv wr h{lvwlqj lqvwlwxwlrqv e| dgguhvvlqj wkh iroorzlqj
txhvwlrqv= Krz fdq wkh dxfwlrqhhu h{wudfw wkh prvw sur�w iurp wkh elgghuv +l1h1
uhfhlyh wkh kljkhvw srvvleoh sulfh lq dq dxfwlrq/ ru/ htxlydohqwo|/ sd| wkh vpdoohvw
srvvleoh sulfh lq d surfxuhphqw,B Zklfk dxfwlrq phfkdqlvp dqg2ru uhvhuyh sulfh
srolf| vkrxog wkh dxfwlrqhhu vhohfwB Krz fdq vrfldo h!flhqf| eh dwwdlqhg +l1h1
wkh jrrg lv dzdughg wr wkh elgghu zlwk wkh kljkhvw ydoxdwlrq lq dq dxfwlrq/ ru/
htxlydohqwo|/ wkh frqwudfw lv dzdughg wr wkh �up zlwk wkh orzhvw frvw lq d sur0
fxuhphqw,B Vkrxog wkh dxfwlrqhhu uhohdvh dq| lqirupdwlrq kh pd| kdyh uhjduglqj
wkh ydoxh ri wkh remhfw iru vdohB Zkdw fdq wkh dxfwlrqhhu gr wr frxqwhu frooxvlrq
dprqj elgghuvB Krz vkrxog d elgghu vhohfw rswlpdoo| klv elgB Krz pd| d elgghu
dyrlg wkh �zlqqhu*v fxuvh�B Wkh dqvzhuv wr wkhvh txhvwlrqv krzhyhu w|slfdoo|
ghshqg xsrq wkh fkdudfwhulvwlfv ri wkh prgho1 Lw lv wkhuhiruh riwhq qhfhvvdu| wr
hvwlpdwh wkh sdudphwhuv ri wkh prgho wr pdnh uhdolvwlf wkhruhwlfdo suhglfwlrqv ru
srolf| uhfrpphqgdwlrqv1

Hpslulfdo uhvhdufk lq dxfwlrq ryhu wkh sdvw wzr ghfdghv kdg wzr pdlq re0
mhfwlyhv= Wkh �uvw lv wr whvw vrph lpsolfdwlrqv ri wkh wkhru| xvlqj uhgxfhg irup
hfrqrphwulf prghov1 H{dpsohv lqfoxgh wkh whvw ri wkh uhyhqxh htxlydohqfh wkhr0
uhp +Phdg 4<9:/ Kdqvhq 4<;8,/ wkh h�hfw ri frpshwlwlrq rq elgv dqg wkh dxfwlrq0
hhu sur�w +Jdyhu dqg ]lpphupdq 4<::/ ru Eudqqpdq/ Nohlq/ dqg Zhlvv 4<;7,/
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dqg wkh h{lvwhqfh dqg frqvhtxhqfhv ri wkh �zlqqhu*v fxuvh� +Fdshq/ Fodss dqg
Fdpsehoo 4<:4/ Khqgulfnv/ Sruwhu dqg Jhuwohu 4<;9,1 Wkh vhfrqg remhfwlyh lv wr
hvwlpdwh vwuxfwxudoo| vrph fkdudfwhulvwlfv ri hlwkhu wkh dxfwlrq/ wkh dxfwlrqhhu ru
wkh elgghuv lq rughu wr pdnh vrxqg srolf| uhfrpphqgdwlrqv1

51 Surfxuhphqw zlwk wkh �Mxvwh Uhwrxu� Uxoh

Lq wklv vhfwlrq zh sursrvh d vlpsoh prgho dffrxqwlqj iru wkh �Mxvwh Uhwrxu� uxoh
xvhg lq sudfwlfh e| wkh Hxurshdq Vsdwldo Djhqf| wr exlow vdwhoolwh rq ehkdoi ri wkh
Hxurshdq Frppxqlw|1 Qrwh/ krzhyhu/ wkdw wkh hqylurqphqw ri wkh dxfwlrq prgho
ghyhorshg khuh lv gudvwlfdoo| vlpsol�hg/ exw wklv suholplqdu| dqdo|vlv looxvwudwhv
wkh w|sh ri txdqwlwdwlyh uhvxowv rqh pd| rewdlqhg lq d pruh uhdolvwlf iudphzrun1
Qrwh dovr wkdw/ gxh wkh frpsoh{ doorfdwlrq phfkdqlvp/ wklv prgho fdqqrw eh
vroyhg dqdo|wlfdoo|1 Wkh vxevhtxhqw dqdo|vlv zloo wkhuhiruh uho| xsrq wkh qxphulfdo
frqfhsw ri Frqvwudlqhg Vwudwhjlf Htxloleulxp1

5141 Wkh Vlpsoh Prgho

Dq lqwhuqdwlrqdo djhqf| kdv wr exlow d frpsoh{ slhfh ri htxlsphqw +h1j1 d vdwhoolwh,
rq ehkdoi ri � frxqwulhv1 Wkh ruljlqdo surmhfw lv glylghg lqwr � vxesurmhfwv
frqvlvwlqj ri vpdoohu htxlsphqwv ri frpsdudeoh vl}h1 Ilup ��r E��r ' �c ���c ��r� lq
frxqwu| � E� ' �c ���c�� fdq uhdol}h rqo| rqh vxesurmhfw r Er ' �c ���c�� dw d frvw
S��r1 Iru wkh vdnh ri looxvwudwlrq zh dvvxph wkdw wkh frvwv S��r duh l1l1g1 dfurvv �upv/
frxqwulhv dqg vxesurmhfwv zlwk fxpxodwlyh glvwulexwlrq 8 dqg frpprq vxssruw
s ' dfc �o1

Wkh vxesurmhfwv duh vrog gxulqj � vlpxowdqhrxv vhdohg elg surfxuhphqwv1
Ilupv vxeplw sulfhv ���r iru wkh remhfw wkh| duh deoh wr exlow1 Wkh �Mxvwh Uh0
wrxu� uxoh frqvlvwv lq doorfdwlqj wkh jrrgv lq rughu wr plqlpl}h wkh djhqf| wrwdo
h{shqglwxuh jlyhq wkdw hdfk frxqwu| lv doorfdwhg h{dfwo| rqh vxesurmhfw1 Lq rwkhu
zrugv/ wkh djhqf| vhohfwv dq doorfdwlrq yhfwru B ' EB���c ���c B���

�/ zkhuh B��r ' �
zkhq vxesurmhfw r lv doorfdwhg wr �up ��r lq frxqwu| � dqg B��r ' f rwkhuzlvh/ vxfk
wkdw
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Wklv doorfdwlrq uxoh lv d vlpsol�hg yhuvlrq ri dq dfwxdo surfxuhphqw phfkdqlvp
xvhg lq sudfwlfh e| wkh Hxurshdq Vsdwldo Djhqf| wr exlow vdwhoolwh rq ehkdoi ri wkh
Hxurshdq Frppxqlw|1 Frpsdudeoh Uxohv duh xvhg lq wkh dwwulexwlrq ri ihghudo
surmhfwv wr gl�huhqw XV vwdwhv1

Ilupv duh dvvxphg wr eh ulvn qhxwudo vr wkdw wkh xwlolw| fdq eh uhsuhvhqwhg e|
wkh sd|r� ixqfwlrq1 Wkh xwlolw| ri �up ��r lq frxqwu| � lv wkhq jlyhq e|

L
�
S��rc �

�
'
�
���r � S��r

�
B��r c

zkhuh � ' E����c ���c ����
�1 Wkh h{shfwhg xwlolw| frqglwlrqdo rq d frvw w|sh S��r

fdq eh zulwwhq eL �S��rc �
�
'
�
���r � S��r

�
C
�
���r

�
c

zkhuh CE�� lv d vxuylydo ixqfwlrq uhsuhvhqwlqj wkh suredelolw| ri zlqqlqj d vxe0
surmhfw frqglwlrqdo rq d elg ���r 1 Qrwh wkdw wkh ghwhuplqdwlrq ri CE�� uhtxluhv wr
vroyh d frpsoh{ frpelqdwruldo sureohp1

Wkh Qdvk htxloleulxp ri wkh jdph fdq eh ghwhuplqhg dqdo|wlfdoo| zkhq� ' 21
Dv � lqfuhdvhv krzhyhu/ wkh suredelolw| wkdw d �up zlqv d vxesurmhfw ehfrphv
h{wuhpho| frpsoh{ wr ghulyh dqdo|wlfdoo|1 Wklv lpsolhv qrw rqo| wkdw wkh Qdvk
htxloleulxp pd| qrw eh rewdlqhg lq forvhg irup/ exw dovr wkdw dssur{lpdwlrq
whfkqltxhv edvhg xsrq wkh �uvw rughu frqglwlrqv ri wkh sureohp duh xqdssolfdeoh1
Wkh FVH wkhuhiruh dsshdu wr eh fxuuhqwo| wkh rqo| dphqdeoh vroxwlrq frqfhsw
wr dqdo|}h wkhruhwlfdoo| dxfwlrqv zlwk wkh �Mxvwh Uhwrxu� uxoh1 Lq dgglwlrq/ wkh
FVH zrxog doorz xv wr lqfoxgh ihdwxuhv lq wkh prgho wkdw pdwfkhv pruh uhdolv0
wlfdoo| dfwxdo dxfwlrqv lq wkh Hxurshdq vsdwldo lqgxvwu|1 Vxfk ihdwxuhv lqfoxgh
dq doorfdwlrq ri wkh jrrgv sursruwlrqdo wr wkh frxqwulhv* frqwulexwlrq/ vrph khw0
hurjhqhlw| dfurvv jrrgv/ �upv dqg2ru frxqwulhv/ d ghshqghqfh dfurvv �upv* frvwv/
dqg doorzlqj �upv wr vxefrqwudfw d sruwlrq ri wkhlu vxesurmhfw1

5151 Hfrqrplf Txhvwlrqv

Rqh ri wkh ehqh�wv ri wkh FVH dssurdfk lv wkdw lw doorzv wr dqdo|}h sureohpv
wkdw frxog qrw eh wuhdwhg ehiruh1 Iru lqvwdqfh/ wkh �Mxvwh Uhwrxu� phfkdqlvp lv
fohduo| lqh!flhqw/ lq wkh vhqvh wkdw �upv zlwk wkh orzhvw frvwv duh qrw qhfhvvdulo|
dzdughg d vxesurmhfw1 Wklv lvvxh kdv uhfhqwo| udlvhg jurzlqj frqfhuqv zlwklq wkh
Hxurshdq frppxqlw| dqg d frpplvvlrq zdv kluhg wr dqdo|}h wkh phulwv ri wkh
�Mxvwh Uhwrxu� phfkdqlvp1 Frqfoxvlrqv zhuh uhdfkhg edvhg xsrq sulqflsohv/ exw
lw zdv qrw srvvleoh wr txdqwli| wkh h{dfw h{whqw ri wkh lqh!flhqflhv1 Wkh FVH
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dssurdfk qrz shuplwv wr frqgxfw d txdqwlwdwlyh frpsdulvrq ehwzhhq wkh �Mxvwh
Uhwrxu� dqg wkh wudglwlrqdo surfxuhphqw doorfdwlrq uxoh1

Lq sduwlfxodu zh fdq qrz dqvzhu wkh iroorzlqj txhvwlrqv= zkdw duh wkh txdq0
wlwdwlyh frqvhtxhqfhv ri wkh �Mxvwh Uhwrxu� uxoh rq= l, wkh wrwdo sulfh sdlg e|
wkh djhqf|B ll, wkh �upv sur�wvB lll, ryhudoo frpshwlwlrq dprqj �upv dqg2ru
frxqwulhvB ly, wkh vrfldo h!flhqf| ri wkh doorfdwlrqB

Lq dgglwlrq/ wkh FVH doorzv rqh wr uxq vrph srolf| vlpxodwlrqv lq rughu wr
hvwdeolvk wkh h�hfwv ri voljkwo| prgli|lqj wkh uxohv ri wkh dxfwlrq1 Lq sduwlfxodu/
rqh pljkw eh lqwhuhvwhg lq nqrzlqj krz wkh dqvzhuv wr txhvwlrqv l, wr ly, zrxog
eh d�hfwhg li wkh surmhfwv zhuh glylghg lq d odujhu qxpehu ri vxesurmhfwv/ ru li wkh
qxpehu ri �upv shu surmhfw dqg2ru wkh qxpehu ri �upv shu frxqwu| zdv lqfuhdvhg1

Ilqdoo|/ zh frxog dovr dqdo|}h wkh Phwd0Jdph lq zklfk frxqwulhv pxvw �uvw
ghflgh krz pxfk wrr frqwulexwh wr wkh surmhfwv/ dqg wkhq vxesurmhfwv duh door0
fdwhg wr �upv sursruwlrqdoo| wr wkhlu frxqwu|*v frqwulexwlrq1 Wkh dqdo|vlv ri wklv
vhtxhqwldo jdph lv hyhq pruh fkdoohqjlqj vlqfh frxqwulhv pxvw frqvlghu wkh sured0
elolw| ri wkhlu rzq �upv wr zlq wkh vxevhtxhqw dxfwlrq/ zkhq ghflglqj krz pxfk
wr frqwulexwh wr wkh surmhfw1

5161 Vlpxodwlrq Uhvxowv

Iru wkh vdnh ri looxvwudwlrq zh dvvxph wkdw rqo| rqh �up shu frxqwu| fdq uhdol}h
d jlyhq vxesurmhfw El1h1 ��r ' � ;�c r�1 Wkh qxpehu ri frxqwulhv dqg vxesurmhfwv
lv vhw wr wzr El1h1 � ' 2� lq wkh �uvw dssolfdwlrq dqg irxu El1h1 � ' e� lq wkh
vhfrqg1 Wkh frvwv S��r duh dvvxphg wr iroorz d ehwd glvwulexwlrq zlwk sdudphwhuv
yhfwru w ' Eec e�1 Wkh remhfw ri wklv vlpxodwlrq lv wr frpsduh wkh wudglwlrqdo
dxfwlrq phfkdqlvp +zkhuh wkh vxesurmhfwv duh dzdughg wr wkh �upv vxeplwwlqj
wkh orzhvw sulfh, wr wkh �Mxvwh Uhwrxu� phfkdqlvp1 Wkh htxloleulxp elg ixqfwlrqv
xqghu hdfk doorfdwlrq phfkdqlvp duh suhvhqwhg lq Iljxuhv 4 dqg 51 Txdqwlwdwlyh
uhvxowv duh vxppdul}hg lq Wdeohv 4 dqg 51

Wkh frpsdulvrq ehwzhhq doorfdwlrq phfkdqlvpv lqglfdwhv/ dv h{shfwhg/ wkdw
�upv duh pruh djjuhvvlyh lq wkh wudglwlrqdo surfxuhphqw1 Lqghhg/ lq judskv 4
dqg 5 d �up zlwk wkh vdph frvw zloo vxeplw d vpdoohu elg lq wkh wudglwlrqdo
dxfwlrq frpsduh wr dq dxfwlrq zlwk wkh �Mxvwh Uhwrxu Uxoh�1 Qrwh wkdw wkh
gl�huhqfh ehwzhhq elgv lv pruh lpsruwdqw iru orz frvw �upv/ zklfk duh dovr wkh
prvw olnho| wr zlq dq dxfwlrq1 Lq rwkhu zrugv/ wkh gl�huhqfh ehwzhhq elg ixqfwlrqv
zloo kdyh lpsruwdqw frqvhtxhqfh iru wkh uhyhqxh ri wkh dxfwlrqhhu1 Wklv uhvxow
lv frq�uphg lq Wdeoh 5 zkhuh wkh sulfhv sdlg e| wkh djhqf| duh pruh wkdq 4:(
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kljkhu xqghu wkh �Mxvwh Uhwrxu� uxoh1 Wklv/ lq wxuq/ ohdgv �upv* sur�w wr lqfuhdvh
e| dssur{lpdwho| 59(1 Ilqdoo|/ wkh frvw ri wkh zlqqlqj �up zrxog eh doprvw 47(
orzhu li vxesurmhfwv zhuh wr eh vrog lq d wudglwlrqdo surfxuhphqw1

Wkhvh uhvxowv vkrxog eh lqwhusuhwhg zlwk fdxwlrq dv wkh| duh vlpxodwhg iru d
suh0vhw glvwulexwlrq ri frvwv1 Wkh pdjqlwxgh ri wkh uhvxowv krzhyhu vhhpv wr eh
suhvhuyhg zlwk gl�huhqw glvwulexwlrqv15 Wr eh ixoo| frqfoxvlyh/ zh zrxog qhhg
wr hvwlpdwh wkh frvw glvwulexwlrq ri wkh frpshwlqj �upv iurp wkh revhuydwlrq ri
dfwxdo dxfwlrq rxwfrph1

5171 Remhfw ri wkh Sursrvhg Dqdo|vlv

Wkh dqdo|vlv zh sursrvh wr frqgxfw pd| eh glylghg lq irxu vxffhvvlyh vwhsv=

� Vwhs 4= Gdwd dqdo|vlv1

Xvlqj d vdpsoh ri sdvw dxfwlrqv xvlqj wkh �Mxvwh Uhwrxu� uxoh/ zh sursrvh wr
hvwlpdwh +ru fdoleudwh, wkh prgho suhvhqwhg suhylrxvo|/ lq rughu wr dssur{lpdwh
wkh glvwulexwlrq ri wkh frvwv ri wkh �upv sduwlflsdwlqj lq wkh dxfwlrqv1 Wklv vwhs/
dowkrxjk ri olplwhg hfrqrplf lqwhuhvw/ lv hvvhqwldo dv lw lv wkh irxqgdwlrq ri rxu
vxevhtxhqw hfrqrplf dqdo|vlv1

� Vwhs 5= Dqdo|vlv ri wkh fxuuhqw hqylurqphqw1

Rqfh wkh glvwulexwlrq ri frvwv kdv ehhq hvwlpdwhg/ zh duh qrz lq srvlwlrq wr
dqdo|}h wkh fxuuhqw hqylurqphqw/ erwk iurp wkh djhqf| dqg wkh �upv shuvshfwlyhv1
Lq sduwlfxodu/ zh fdq txdqwli| iru wkh dxfwlrqv lq rxu vdpsoh hdfk �up*v frvw dqg
sur�w/ dqg zh fdq hydoxdwh wkh gl�huhqfh ehwzhhq wkh sulfh sdlg e| wkh djhqf|/
dqg wkh dfwxdo frvw ri wkh surgxfw gholyhuhg1

� Vwhs 6= Frpsdulvrq zlwk wudglwlrqdo dxfwlrq phfkdqlvp1

Rqfh wkh frvw ri hdfk �up lv ghwhuplqhg/ zh fdq hydoxdwh zkdw zrxog kdyh
ehhq wkhlu rswlpdo ehkdylru lq d wudglwlrqdo dxfwlrq1 Zh fdq wkhq frpsduh zkdw
zrxog kdyh ehhq wkh rxwfrphv lq d wudglwlrqdo dxfwlrq/ zlwk wkrvh revhuyhg lq
wkh dxfwlrq zlwk wkh �Mxvwh Uhwrxu� uxoh1 Dv suhylrxvo| phqwlrqhg/ zh frxog

5Zh kdyh wulhg Qrupdo/ Orjqrupdo/ Jdppd dqg Zhlexoo glvwulexwlrqv/ wuxqfdwhg rq ^3> 4`/
dqg zlwk ydulrxv sdudphwhuv ydoxh1 Wkh sulfh sdlg e| wkh djhqf| lv lqyduldeo| ehwzhhq 45( dqg
5;( kljkhu xqghu wkh �Mxvwh Uhwrxu� phfkdqlvp1
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lq sduwlfxodu hvwlpdwh krz pxfk wkh djhqf| ryhusdlg/ dqg krz pxfk wkh �upv
ehqh�whg iurp wkh �Mxvwh Uhwrxu� uxoh1 Zh fdq dovr hydoxdwh krz pxfk wkh
�Mxvwh Uhwrxu� uxoh kdv frqwulexwhg wr wkh glvwulexwlrq ri wkh frqwudfwv dfurvv
wkh sduwlflsdwlqj frxqwulhv1 Wr gr wklv zh mxvw qhhg wr yhuli| zkhwkhu/ jlyhq wkh
hvwlpdwhg frvw ri hdfk �up/ wkh dwwulexwlrq ri wkh frqwudfwv xqghu d wudglwlrqdo
dxfwlrq irupdw zrxog kdyh ehhq frqfhqwudwhg dprqj d olplwhg qxpehu ri frxqwulhv
dqg2ru �upv1

Wklv txdqwlwdwlyh dqdo|vlv zrxog wkhuhiruh vkhg vrph oljkw rq wkh dfwxdo vrfldo
h!flhqf| ri wkh �Mxvwh Uhwrxu� doorfdwlrq uxoh1

� Vwhs 7= Frxqwhu0vshfxodwlyh dqdo|vlv=

Ilqdoo|/ wkh remhfwlyh ri wkh odvw vwhs lv wr frqgxfw d frxqwhu0vshfxodwlyh dqdo0
|vlv lq rughu wr h{soruh zkhwkhu fkdqjlqj vrph dvshfwv ri wkh �Mxvwh Uhwrxu�
dxfwlrq phfkdqlvp frxog lpsuryh vrph ri lwv surshuwlhv1 Iru lqvwdqfh/ zh frxog
h{dplqh zkhwkhu glylglqj wkh surmhfw lq d odujhu qxpehu ri vxesurmhfwv/ ru sur0
ylglqj lqfhqwlyhv wr lqfuhdvh wkh qxpehu ri sduwlflsdwlqj �upv/ zrxog lpsuryh
frpshwlwlrq/ dqg uhgxfh wkh �qdqfldo lqh!flhqflhv frpsduhg wr d wudglwlrqdo dxf0
wlrq

Lw kdv wr eh qrwhg wkdw wkh dqdo|vlv zh mxvw rxolqhg lv prghvw lq whupv ri wkh
vrsklvwlfdwlrq ri wkh wkhruhwlf prgho dssolhg/ exw dpelwlrxv zlwk uhvshfw wr wkh
txhvwlrqv dgguhvvhg1 Krzhyhu/ li wklv lqlwldo dqdo|vlv |lhogv lqwhuhvwlqj frqfoxvlrqv/
wkhq d odujhu vwxg|/ edvhg rq d pruh hoderudwhg dqg pruh uhdolvwlf wkhruhwlf prgho/
zrxog eh lq rughu wr frq�up wkhvh uhvxowv1
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