
Lqwhuqdwlrqdo Frrshudwlrq ryhu Juhhq Wd{hv=

Rq wkh Lpsrvvlelolw| ri Dfklhylqj d

Suredelolw|0Rqh Jdlq�

Wkrpdv Durqvvrq/ Nhqqhwk Edfnoxqg dqg Nduo0Jxvwdi Oùijuhq

Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Xphè/

V 0 <34 ;: Xphè/ Vzhghq

Ghfhpehu 4<<<

Devwudfw

Wklv sdshu frqfhuqv lqwhuqdwlrqdo frruglqdwlrq ri hqylurqphqwdo

wd{dwlrq1 Wkh pdlq sxusrvh lv wr vwxg| wkh joredo zhoiduh h�hfwv

wkdw zloo dulvh/ li wkhuh lv dq djuhhphqw ehwzhhq frxqwulhv wr voljkwo|

lqfuhdvh wkhlu hplvvlrq wd{hv1 Zh vkrz wkdw hyhq li hdfk lqglylgxdo

frxqwu| kdv fkrvhq lwv suhuhirup hplvvlrq wd{ wr eh *wrr orz* lq frp0

sdulvrq zlwk wkh pdujlqdo frvw ri wkh hqylurqphqwdo gdpdjh fdxvhg e|

wkdw sduwlfxodu frxqwu|*v hplvvlrqv/ lpsohphqwdwlrq ri wkh djuhhphqw

zloo qrw qhfhvvdulo| lqfuhdvh wkh zhoiduh ohyho1

Nh|zrugv= Hqylurqphqwdo wd{dwlrq/ joredo h{whuqdo h�hfwv1

MHO fodvvl�fdwlrq= G94/ G95/ K54/ L64

�
Wkh dxwkruv zrxog olnh wr wkdqn Pdjqxv Zlnvwuùp iru khosixo frpphqwv dqg vxjjhv0

wlrqv1 D uhvhdufk judqw iurp KVIU lv judwhixoo| dfnqrzohgjhg1
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4 Lqwurgxfwlrq

Lw lv d frqyhqwlrqdo zlvgrp wkdw wkh ryhudoo 0 ru joredo 0 zhoiduh ohyho zloo

lqfuhdvh/ li frxqwulhv frrshudwh lqvwhdg ri iruplqj wkhlu hqylurqphqwdo srol0

flhv lq lvrodwlrq1 Wkh uhdvrq lv wkdw wkh srooxwlqj ehkdylru ri djhqwv lq rqh

frxqwu| d�hfwv wkh zhooehlqj ri frqvxphuv lq rwkhu frxqwulhv1 Lq wkh devhqfh

ri frrshudwlrq/ sduw ri wkh h{whuqdo h�hfwv ri hqylurqphqwdo gdpdjh zloo uh0

pdlq xqlqwhuqdol}hg/ hyhq li doo rwkhu srolflhv duh ghvljqhg lq dq rswlpdo zd|

iurp vrflhw|*v srlqw ri ylhz1

Lq sudfwlfh/ krzhyhu/ *frrshudwlrq* lv qrw olnho| wr phdq wkh lpsohphq0

wdwlrq ri d �uvw ehvw frrshudwlyh htxloleulxp1 Lw lv pruh uhdolvwlf wr dvvxph

wkdw wkh frxqwulhv djuhh xsrq vpdoohu surmhfwv4/ wkh sxusrvhv ri zklfk duh

wr +voljkwo|, lpsuryh wkh uhvrxufh doorfdwlrq lq frpsdulvrq zlwk wkh lqlwldo

htxloleulxp1 Wklv sdshu dqdo|}hv wkh zhoiduh frqvhtxhqfhv ri dq djuhhphqw

ehwzhhq frxqwulhv wr lqfuhdvh wkhlu hplvvlrq wd{hv1 Frqwudu| wr prvw suhylrxv

vwxglhv rq *lqwhuqdwlrqdo hqylurqphqwdo srolf|*5/ wkh dowhuqdwlyh wr frrshu0

dwlrq zloo qrw qhfhvvdulo| eh wkh rxwfrph ri d qrqfrrshudwlyh Qdvk0jdph

ehwzhhq wkh frxqwulhv1 Vxfk Qdvk0jdphv w|slfdoo| lpso| wkdw wkh djhqwv

lq hdfk frxqwu| ehkdyh dv li wkh uhvrxufh doorfdwlrq lv ghflghg xsrq e| d

*qdwlrqdo vrfldo sodqqhu*/ zkr wuhdwv wkh rxwfrph ri fkrlfhv pdgh e| rwkhu

frxqwulhv dv h{rjhqrxv1 Dv d frqvhtxhqfh/ dq| h{whuqdolwlhv wkdw zrxog rwk0

huzlvh dulvh iurp wkh uhohdvh ri hplvvlrqv e| grphvwlf surgxfhuv zloo ehfrph

ixoo| lqwhuqdol}hg/ zkhuhdv wkh h{whuqdolwlhv fdxvhg e| wkh lqwhudfwlrq ehwzhhq

frxqwulhv uhpdlq xqlqwhuqdol}hg1 Rxu dqdo|vlv wuhdwv wkh Qdvk htxloleulxp dv

rqh rxw ri pdq| srvvleoh suhuhirup htxloleuld1

4Wkh Ulr +4<<5, dqg N|rwr +4<<:, djuhhphqwv wr uhgxfh wkh uhohdvh ri FR5 hplv0

vlrqv duh h{dpsohv ri vxfk frrshudwlyh surmhfwv1 Wkh FR5 wd{ frqvwlwxwhv dq lpsruwdqw

lqvwuxphqw iru lpsohphqwdwlrq ri wkhvh djuhhphqwv1
5Vhh h1j1 Pçohu +4<;<,/ Eduuhww +4<<3/ 4<<7,/ Fduudur dqg Vlqlvfdofr +4<<6,/ Fhvdu

+4<<7,/ Wdkyrqhq +4<<7/ 4<<8, dqg Pçohu dqg gh ]hhxz +4<<8,1
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Zh vkdoo qrw dgguhvv wkh frqglwlrqv xqghu zklfk frdolwlrqv duh olnho| wr

irup1 Wkh pdlq sxusrvh lv/ lqvwhdg/ wr vwxg| wkh joredo zhoiduh frqvhtxhqfhv

wkdw zloo dulvh/ li wkh frxqwulhv djuhh wr voljkwo| lqfuhdvh wkhlu hplvvlrq wd{hv1

Wkh dqdo|vlv zloo eh frqgxfwhg lq d g|qdplf jhqhudo htxloleulxp prgho/ lq

zklfk wkh *joredo zhoiduh ohyho* lv phdvxuhg e| d Ehqwkdplwh zhoiduh ixqfwlrq

gh�qhg ryhu wkh frxqwulhv lqyroyhg1

Zh dovr frpsduh wkh uhvxowv zlwk wkrvh iurp wzr ri rxu suhylrxv vwxg0

lhv> Durqvvrq dqg Oùijuhq +4<<<d/ 4<<<e,1 Wkh �uvw ri wkhvh hduolhu vwxglhv

dgguhvvhv/ dprqj rwkhu wklqjv/ wkh zhoiduh h�hfw ri kljkhu hplvvlrq wd{dwlrq

lq wkh frqwh{w ri d *rqh0frxqwu|* hfrqrp|/ zkhuhdv wkh vhfrqg dqdo|}hv wkh

zhoiduh h�hfw ri dq djuhhphqw ehwzhhq frxqwulhv wr lqfuhdvh wkhlu hplvvlrq

wd{hv zkhq wkh suhuhirup htxloleulxp lv uhsuhvhqwhg e| wkh rxwfrph ri d

qrqfrrshudwlyh Qdvk0jdph ehwzhhq lqglylgxdo frxqwulhv1 Wkh frpsdulvrq

ehwzhhq d rqh0frxqwu| hfrqrp| dqg d pxowl0frxqwu| hfrqrp| lv sduwlfx0

oduo| lqwhuhvwlqj iurp wkh srlqw ri ylhz ri hqylurqphqwdo wd{dwlrq1 Lq wkh

frqwh{w ri d rqh0frxqwu| hfrqrp|/ dqg li wkh suhuhirup hplvvlrq wd{ lv *wrr

orz* lq frpsdulvrq zlwk wkh pdujlqdo vrfldo frvw ri wkh hqylurqphqwdo gdp0

djh fdxvhg e| hplvvlrqv/ rqh fdq vkrz wkdw dq lqfuhdvh lq wkh hplvvlrq wd{

lqfuhdvhv wkh zhoiduh ohyho1 Dv zloo eh pdgh fohdu ehorz/ wklv uhvxow grhv

qrw lq jhqhudo fduu| ryhu wr d pxowl0frxqwu| hfrqrp|= hyhq li wkh suhuhirup

hplvvlrq wd{ lq hdfk lqglylgxdo frxqwu| idoov vkruw ri wkh pdujlqdo vrfldo frvw

ri wkh hqylurqphqwdo gdpdjh fdxvhg e| wkdw sduwlfxodu frxqwu|*v hplvvlrqv/

lpsohphqwdwlrq ri wkh djuhhphqw wr lqfuhdvh wkh hplvvlrq wd{hv grhv qrw

qhfhvvdulo| lpsuryh wkh joredo zhoiduh ohyho1

Wkh rxwolqh ri wkh sdshu lv dv iroorzv1 Lq Vhfwlrq 5/ zh zloo suhvhqw wkh

prgho dv zhoo dv ghulyh wkh qrqfrrshudwlyh Qdvk htxloleulxp lq rshq orrs

irup dqg wkh frrshudwlyh htxloleulxp1 Hyhq li wkhvh wzr htxloleulxp frqfhswv

duh qrw wkh edvlv iru wkh dqdo|vlv wr iroorz/ wkh| frqvwlwxwh lpsruwdqw uhihu0

hqfh fdvhv e| zklfk wr frpsduh wkh pdunhw htxloleulxp1 Vhfwlrq 6 lqwurgxfhv
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wkh pdunhw htxloleulxp dqg frqwdlqv wkh pdlq uhvxowv1 Vhfwlrq 7 frqfoxghv

wkh sdshu1

5 D Uhihuhqfh Prgho

Zh ehjlq wklv vhfwlrq zlwk d suhvhqwdwlrq ri wkh prgho/ zklfk lv edvhg rq

Durqvvrq dqg Oùijuhq +4<<<e,1 Zh zloo wkhq eulh | fkdudfwhul}h wkh htxlole0

uld uhvxowlqj iurp d qrqfrrshudwlyh Qdvk0jdph lq rshq orrs irup ehwzhhq

wkh frxqwulhv dqg iurp ixoo frrshudwlrq/ uhvshfwlyho|1 Vlqfh wkh qxpehu ri

frxqwulhv lv qrw lpsruwdqw +dv orqj dv wkhuh lv pruh wkdq rqh frxqwu|,/ zh

vlpsoli| wkh dqdo|vlv e| vwxg|lqj d wzr0frxqwu| hfrqrp|1 Wkh srsxodwlrq lq

hdfk frxqwu| lv frqvwdqw dqg qrupdol}hg wr rqh1

514 Wkh Prgho

Wkh lqvwdqwdqhrxv xwlolw| ixqfwlrq idflqj wkh frqvxphu lq frxqwu| �/ � ' �c 2/

wdnhv wkh irup

��E|� ' ��ES�E|�c 5�E|��

zkhuh S�E|� lv frqvxpswlrq dqg 5�E|� dq lqglfdwru ri hqylurqphqwdo txdolw| dw

wlph |1 Wkh lqvwdqwdqhrxv xwlolw| ixqfwlrq lv lqfuhdvlqj/ wzlfh frqwlqxrxvo|

gl�huhqwldeoh dqg vwulfwo| frqfdyh lq lwv dujxphqwv1 Li zh ghqrwh wkh sduw

ri wkh vwrfn ri srooxwlrq jhqhudwhg e| surgxfwlrq lq frxqwu| � e| %�/ wkh

lqglfdwru ri hqylurqphqwdo txdolw| lq frxqwu| � lv gh�qhg e| wkh frqfdyh

ixqfwlrq

5�E|� ' 5�E%�E|�c %2E|��

zkhuh Y5�*Y%� 	 f dqg Y5�*Y%2 	 f iru doo %�/ %21

Rxwsxw lv surgxfhg e| oderu +qrupdol}hg wr rqh,/ sk|vlfdo fdslwdo dqg

hplvvlrqv +wkurxjk wkh xvh ri hqhuj| lqsxw,1 Qhw rxwsxw lv ghwhuplqhg e|

wkh surgxfwlrq ixqfwlrq
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+�E|� ' s�E&�E|�c }�E|��

zkhuh &� lv wkh fdslwdo vwrfn shu xqlw ri oderu dqg }� lv hqhuj| shu xqlw ri

oderu1 Zh dvvxph wkdw wkh ixqfwlrq s�E�� lv qrqghfuhdvlqj lq }�/ wzlfh frq0

wlqxrxvo| gl�huhqwldeoh dqg vwulfwo| frqfdyh1 Vlqfh +� phdvxuhv qhw rxwsxw/

ghsuhfldwlrq ri sk|vlfdo fdslwdo fdq pdnh wkh pdujlqdo surgxfw ri fdslwdo

qhjdwlyh/ surylghg wkh sk|vlfdo fdslwdo vwrfn lv odujh hqrxjk1 Wkh vwrfn ri

sk|vlfdo fdslwdo dffxpxodwhv dffruglqj wr

�&�E|� ' s�E&�E|�c }�E|��� S�E|� +4,

Wkh vwrfn ri srooxwlrq dffxpxodwhv wkurxjk wkh uhohdvh ri hplvvlrqv1 Lq

wkh prgho/ wkhvh ruljlqdwh iurp wkh surgxfwlrq ri hqhuj|1 Wr vlpsoli| wkh

dqdo|vlv/ zh zloo glvuhjdug wkh surfhvv ri surgxflqj hqhuj| dqg dvvxph wkdw

hplvvlrqv lq frxqwu| � dw | duh htxdo wr }�E|�/ zklfk phdqv wkdw wkh gl�huhqwldo

htxdwlrq iru %�E|� lv zulwwhq

�%�E|� ' }�E|�� �%�E|� +5,

zkhuh � lv wkh udwh ri ghsuhfldwlrq1

515 Wkh Qdvk Qrqfrrshudwlyh Rshq Orrs Vroxwlrq

Lw lv zhoo nqrzq wkdw gl�huhqwldo jdphv duh yhu| gl!fxow wr vroyh dqdo|wlfdoo|/

dqg wkdw dq htxloleulxp vroxwlrq pd| qrw h{lvw61 Krzhyhu/ jlyhq wkdw d

vroxwlrq grhv h{lvw/ lw wxuqv rxw wkdw hqyhorsh surshuwlhv ri wkh ydoxh ixqfwlrq

6H{solflw vroxwlrqv xvxdoo| uhtxluh d vhw ri vlpsoli|lqj dvvxpswlrqv> vhh h1j1 Odqfdvwhu

+4<:6,/ Krho +4<:;,/ Fodun +4<;3,/ Ohykdul dqg Plupdq +4<;3,/ Grfnqhu hw do1 +4<;8, dqg

Wdkyrqhq +4<<7,1 Lq d pruh jhqhudo vhwwlqj/ krzhyhu/ yhu| ihz lqvljkwv hphujh +hyhq lq

whupv ri txdolwdwlyh vwdwhphqwv,1 Rqh ri wkh prvw frpsuhkhqvlyh vwdwhphqwv ri wkh wkhru|

kdv ehhq surylghg e| Edvdu dqg Rovghu +4<;5,1
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hqdeoh xv wr ghulyh d vhw ri vshfl�f uhvxowv uhohydqw iru frvw ehqh�w dqdo|vlv71

Wr eh deoh wr fduu| rxw wkh zhoiduh dqdo|vlv/ vxssrvh wr ehjlq zlwk wkdw wkh

uhvrxufh doorfdwlrq lq hdfk frxqwu| lv ghflghg xsrq e| d sodqqhu/ zkr wdnhv

wkh sdwk iru wkh sduw ri wkh vwrfn ri srooxwlrq fuhdwhg e| wkh rwkhu frxqwu|

dv h{rjhqrxv1

Iru frxqwu| �/ wkh sodqqhu fkrrvhv S�E|� dqg }�E|� wr pd{lpl}h

L�Ef� '
"U

f

��ES�E|�c 5�E|��e
3w|_|

vxemhfw wr wkh htxdwlrqv ri prwlrq iru &� dqg %�/ lqlwldo frqglwlrqv &�Ef� ' &�f

dqg %�Ef� ' %�f dqg whuplqdo frqglwlrqv *�4|<" &�E|� � f dqg *�4|<" %�E|� �

f1 Wkh sdudphwhu w uhsuhvhqwv wkh udwh ri wlph suhihuhqfh/ zklfk lv dvvxphg

wr eh wkh vdph lq erwk frxqwulhv1

Wkh suhvhqw ydoxh Kdplowrqldq lv zulwwhq

M�E|� ' ��ES�E|�c 5�E|��e
3w| n b�E|� �&�E|� n >�E|� �%�E|� +6,

zkhuh b� dqg >� duh suhvhqw ydoxh vkdgrz sulfhv lq whupv ri xwlolw|1 Lq dgglwlrq

wr htxdwlrqv +4, dqg +5,/ dv zhoo dv wr wkh lqlwldo dqg whuplqdo frqglwlrqv/ wkh

qhfhvvdu| frqglwlrqv duh +qhjohfwlqj wkh wlph lqglfdwru,8

Y��ES�c 5��e
3w|

YS�
� b� ' f +7,

b�

Ys�E&�c }��

Y}�
n >� ' f +8,

7Vhh dovr Oùijuhq +4<<<,/ zkr frqgxfwv frvw ehqh�w dqdo|vhv lq wkh frqwh{w ri Qdvk

dqg Vwdfnhoehuj gl�huhqwldo *�vk jdphv* xqghu rshq orrs dqg ihhgedfn orrs1
8Wkh wudqvyhuvdolw| frqglwlrqv duh qhfhvvdu| surylghg wkdw fhuwdlq jurzwk frqglwlrqv

duh ixo�oohg1 Wkhvh jurzwk frqglwlrqv vhuyh dv xsshu erxqgv rq wkh lq xhqfh ri wkh vwdwh

yduldeohv rq wkh ixqfwlrqv lqyroyhg1 Iru ixuwkhu ghwdlov/ wkh uhdghu lv uhihuuhg wr Vhlhuvwdg

dqg V|gvdhwhu +4<;:/ Wkhruhp 49/ Fkdswhu 6,1
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�b� ' �b�

Ys�E&�c }��

Y&�

+9,

�>
�
' �

Y��ES�c 5��e
3w|

Y5�

Y5�
Y%�

n >�� +:,

*�4
|<"

b� � f E' f li *�4
|<"

&� : f� +;,

*�4
|<"

>� � f E' f li *�4
|<"

%� : f� +<,

Qrz/ ohw

\?

�
E|� ' ES?

�
E|�c }?

�
E|��/ ; |

vroyh sodqqhu �*v rswlpl}dwlrq sureohp1 Zh gh�qh E\?

�
E|�c\?

2
E|�� iru | 5 dfc4�

wr eh d Qdvk htxloleulxp/ li

+l, i\?

�
E|�j"

f
vroyhv wkh ghflvlrq sureohp ri frxqwu| � frqglwlrqdo rq \2E|� '

\?

2
E|� iru doo |/ dqg

+ll, i\?

2
E|�j"

f
vroyhv wkh ghflvlrq sureohp ri frxqwu| 2 frqglwlrqdo rq \�E|� '

\?

�
E|� iru doo |1

Wkh vxshulqgh{ �?� zloo eh xvhg wkurxjkrxw wkh sdshu wr ghqrwh wkh qrqfr0

rshudwlyh Qdvk htxloleulxp lq rshq orrs irup1

Qrwh wkdw wkh Qdvk htxloleulxp frqfhsw rqo| lqwhuqdol}hv sduw ri wkh zho0

iduh h�hfw fdxvhg e| hplvvlrqv1 Htxdwlrq +:, lpsolhv wkdw wkh vkdgrz sulfh

ri srooxwlrq uhohydqw iru frxqwu| � rqo| uh hfwv wkh xwlolw| h�hfwv ri sroox0

wlrq idflqj wkh frqvxphu lq frxqwu| �/ zkhuhdv wkh xwlolw| h�hfw uhohydqw

iru wkh frqvxphu lq wkh rwkhu frxqwu| lv qhjohfwhg1 Dffruglqj wr htxdwlrq

+8,/ wkh pdujlqdo surgxfw ri hplvvlrqv lq wkh qrqfrrshudwlyh htxloleulxp/

Ys�E&
?

�
c }?

�
�*Y}�/ lv htxdo wr �>?

�
*b?

�
/ zklfk lv wkh vkdgrz sulfh ri %� lq uhdo

whupv1 Lq wkh frqwh{w ri d pdunhw hfrqrp|/ �>?

�
*b?

�
lv dovr lqwhusuhwdeoh dv

dq hplvvlrq wd{ ghvljqhg wr pdnh wkh pdunhw hfrqrp| uhsurgxfh wkh qrqfr0

rshudwlyh htxloleulxp1

:



516 Wkh Frrshudwlyh Vroxwlrq

Wr ghulyh wkh frrshudwlyh vroxwlrq/ zkhuh wkh h{whuqdo h�hfwv duh ixoo| lq0

whuqdol}hg dw wkh joredo ohyho/ vxssrvh wr ehjlq zlwk wkdw d joredo sodqqhu

pd{lpl}hv wkh vxp9 ri wkh frxqwulhv* xwlolw| ixqfwlrqv/ L�Ef� dqg L2Ef�/ vxe0

mhfw wr htxdwlrqv ri prwlrq iru wkh vwdwh yduldeohv +&�/ &2/ %� dqg %2, dv zhoo

dv wr wkh lqlwldo dqg whuplqdo frqglwlrqv gh�qhg deryh1

Dprqj wkh qhfhvvdu| frqglwlrqv/ zh �qg:

Y��ES�c 5��e
3w|

YS�
� b� ' f +43,

b�

Ys�E&�c }��

Y}�
n >� ' f +44,

�b� ' �b�

Ys�E&�c }��

Y&�

+45,

�>� ' �
Y��ES�c 5��e

3w|

Y5�

Y5�
Y%�

�
Y��ES�c 5��e

3w|

Y5�

Y5�
Y%�

n >�� +46,

*�4
|<"

b� � f E' f li *�4
|<"

&� : f� +47,

*�4
|<"

>� � f E' f li *�4
|<"

%� : f� +48,

iru � ' �c 2 dqg � 9' �1 Ohw

\W� E|� ' ESW� E|�c }
W

� E|��/ ; |

iru � ' �c 2 vroyh wkh sodqqhu*v rswlpl}dwlrq sureohp/ zkhuh wkh vxshulqgh{

�-� lv xvhg wr ghqrwh wkh frrshudwlyh htxloleulxp1

9Wklv dvvxpswlrq lv pdgh wr suhvhuyh vlpsolflw|/ vlqfh zh vkdoo eh frqfhuqhg zlwk

h!flhqf| dvshfwv ri juhhq wd{ uhirupv1 Pd{lpl}lqj d pruh jhqhudo zhoiduh ixqfwlrq zrxog

qrw fkdqjh dq|wklqj hvvhqwldo1
:Vhh irrwqrwh 81
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E| frpsdulqj wkhvh qhfhvvdu| frqglwlrqv zlwk wkrvh ri wkh suhylrxv vxe0

vhfwlrq/ lw lv fohdu wkdw wkh rqo| irupdo gl�huhqfh uhihuv wr wkh htxdwlrq ri

prwlrq iru wkh vkdgrz sulfh ri srooxwlrq1 Lq wkh frrshudwlyh htxloleulxp/

wkhuh duh qr uhpdlqlqj h{whuqdo h�hfwv/ vlqfh wkh vkdgrz sulfh ri srooxwlrq

idflqj frxqwu| � zloo uh hfw doo xwlolw| h�hfwv fdxvhg e| wkdw frxqwu|*v sro0

oxwlqj ehkdylru1 Lq wkh frqwh{w ri d pdunhw hfrqrp|/ zh zrxog lqwhusuhw

�>W
�
*bW

�
dv dq hplvvlrq wd{ ghvljqhg wr pdnh wkh pdunhw hfrqrp| uhsolfdwh

wkh frrshudwlyh htxloleulxp1

6 Wkh Lpshuihfw Pdunhw Hfrqrp|

Lw lv frqyhqlhqw wr ehjlq zlwk d eulhi ghvfulswlrq ri wkh rxwfrph lq wkh frq0

wuroohg pdunhw hfrqrp|1 Vxssrvh dq hplvvlrq wd{/ �f
�
E|�/ lv lpsrvhg rq wkh

�up lq hdfk frxqwu|/ dqg wkdw wkh wd{ uhyhqxhv/ � f
�
E|�}�E|�/ duh jlyhq wr wkh

frqvxphu lq wkh irup ri d oxps0vxp wudqvihu1 Wr wdnh d vkruw fxw wr wkh gh0

fhqwudol}hg pdunhw htxloleulxp/ qrwh wkdw wkh pdlq gl�huhqfh ehwzhhq d vrfldo

sodqqhu sureohp dqg d pdunhw hfrqrp| lv wkdw %� lv qrw wuhdwhg dv d vwdwh

yduldeoh e| wkh djhqwv lq d ghfhqwudol}hg vhwwlqj1 Lw lv/ lqvwhdg/ d vlgh h�hfw

ri wkh �upv* surgxfwlrq ghflvlrqv/ dqg lwv sdwk lv h{rjhqrxv wr wkh frqvxphu1

Wkh rswlpl}dwlrq sureohpv idflqj wkh uhsuhvhqwdwlyh frqvxphu dqg �up lq

hdfk frxqwu| duh suhvhqwhg lq wkh Dsshqgl{1 Zh vkdoo khuh frqfhqwudwh rq

wkh htxloleulxp rxwfrph ri wkhlu ehkdylru1

614 Wkh Frqglwlrqdo Htxloleulxp

Lq dgglwlrq wr wkh lqlwldo frqglwlrq iru wkh sk|vlfdo fdslwdo vwrfn dqg wkh

wudqvyhuvdolw| frqglwlrq iru wkh vkdgrz sulfh ri sk|vlfdo fdslwdo/ wkh qhfhvvdu|

frqglwlrqv duh>

Y��ES
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�
�� Sf

�
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iru � ' �c 2/ dqg | 5 dfc4�/ zkhuh wkh wlph lqglfdwru kdv ehhq gursshg

iru qrwdwlrqdo frqyhqlhqfh/ dqg wkh vxshulqgh{ �3� lv xvhg wr ghqrwh wkh

pdunhw htxloleulxp1 Qrwh dovr wkdw wkhvh frqglwlrqv duh jhqhudo htxloleulxp

frqglwlrqv/ l1h1 wkh| duh ghulyhg e| frpelqlqj wkh qhfhvvdu| frqglwlrqv iru

wkh frqvxphu dqg wkh �up1 Zh vkdoo uhihu wr htxdwlrqv +49,0+4<, dv wkh

frqglwlrqdo htxloleulxp/ vlqfh wkh| ruljlqdwh iurp wkh dvvxpswlrq wkdw wkh

sulydwh djhqwv lq hdfk frxqwu| rswlpl}h frqglwlrqdo rq wkh hplvvlrq wd{ sdwk

i� f
�
E|�j"

f
�

E| frpsdulqj wkh frqglwlrqdo htxloleulxp 0 zklfk lv wkh rxwfrph ri d

pdunhw hfrqrp| 0 zlwk wkh wzr htxloleulxp frqfhswv glvfxvvhg lq Vhfwlrq 5/

lw lv hdv| wr vhh wkdw wkh odwwhu wzr htxloleuld duh vshfldo fdvhv ri wkh pruh

jhqhudo frqglwlrqdo htxloleulxp1 Irupdoo|;

Revhuydwlrq 4= +l, Li � f
�
E|� ' �?

�
E|� ' �>?

�
E|�*b?

�
E|�/ ; | dqg � ' �/ 2/ wkh

ghfhqwudol}hg hfrqrplhv zloo uhsurgxfh wkh qrqfrrshudwlyh Qdvk0htxloleulxp

lq rshq orrs irup1 +ll, Li � f
�
E|� ' � W

�
E|� ' �>W

�
E|�*bW

�
E|�/ ; | dqg � ' �/ 2/

wkh ghfhqwudol}hg hfrqrplhv zloo uhsolfdwh wkh frrshudwlyh htxloleulxp1

Zh vkdoo uhihu wr �?
�
E|� dv wkh �qrqfrrshudwlyh� Sljrxyldq wd{ dqg � W

�
E|� dv

wkh �ixoo� Sljrxyldq wd{ iru frxqwu| �1 Wr hpskdvl}h wkh gl�huhqfh ehwzhhq

wkh wzr Sljrxyldq uhodwhg hplvvlrq wd{ sdwkv hyhq ixuwkhu/ ohw xv vroyh htxd0

;Vhh Durqvvrq dqg Oùijuhq +4<<<e, dqg ydq ghu Sorhj dqg gh ]hhxz +4<<5,1
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wlrqv +:, dqg +46,/ uhvshfwlyho|/ vxemhfw wr wkh wudqvyhuvdolw| frqglwlrq1 Wklv

hqdeohv xv wr ghulyh<
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� Er�e
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n
Y�W�Er�

Y5�

Y5W� Er�

Y%�

&
e3wre3�Er3|�_rj *bW� E|�

Fohduo|/ �?
� E|� rqo| wdnhv lqwr dffrxqw wkdw srooxwlrq lq frxqwu| � d�hfwv wkh

xwlolw| ri wkh frqvxphu lq frxqwu| � +d frqvhtxhqfh ri wkh qrqfrrshudwlyh

vroxwlrq frqfhsw,1 Wkh odwwhu sureohp lv devhqw dw wkh joredo ohyho lq wkh

frrshudwlyh vroxwlrq/ ehfdxvh � W� E|�/ uh hfwv doo xwlolw| h�hfwv ri srooxwlrq

fdxvhg e| frxqwu| �1

615 Wd{ Uhirupv lq wkh Frqglwlrqdo Htxloleulxp

Lq jhqhudo/ wkhuh lv qr uhdvrq wr eholhyh wkdw wkh frqglwlrqdo htxloleulxp zloo

frlqflgh zlwk d qrqfrrshudwlyh Qdvk htxloleulxp li wkh frxqwulhv gr qrw fr0

ruglqdwh wkhlu hqylurqphqwdo srolflhv1 Wklv lv vr ehfdxvh wkh lpsohphqwdwlrq

ri vxfk dq htxloleulxp zrxog uhtxluh hqruprxv dprxqwv ri lqirupdwlrq= wkh

srolf| pdnhuv pxvw eh deoh wr vroyh *qdwlrqdo* frppdqg rswlpxp sureohpv

lq rughu wr ghvljq qrqfrrshudwlyh Sljrxyldq wd{hv1 Lq wklv vxevhfwlrq/ zh xvh

wkh frqglwlrqdo htxloleulxp uhsuhvhqwhg e| htxdwlrqv +49,0+4<, dv d vwduwlqj

srlqw iru srolf| dqdo|vlv1 Wkh sxusrvh lv wr vwxg| zkdw idfwruv ghwhuplqh

wkh zhoiduh frqvhtxhqfhv wkdw dulvh/ li wkh frxqwulhv djuhh wr voljkwo| lqfuhdvh

wkhlu hplvvlrq wd{hv1

Wkh lqlwldo wd{ vwuxfwxuh lv jlyhq e| wkh sdwkv i� f
� E|�j

"

f iru � ' �c 21

Zh zdqw wr phdvxuh wkh zhoiduh h�hfwv ri lqfuhdvlqj wkhvh hplvvlrq wd{hv wr

� f
� E|�nk dqg �f2 E|�nq/ uhvshfwlyho|/ iru doo |/ zkhuh k dqg q duh vpdoo srvlwlyh

<
Zh dvvxph wkdw wkh whuplqdo frqglwlrqv rq wkh vwrfnv ri srooxwlrq duh qrw elqglqj/ lq

zklfk fdvh zh fdq xvh olpw$4 �
q

l
+w, @ 3 dqg olpw$4 �

�

l
+w, @ 31
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frqvwdqwv1 Wr irfxv rq h!flhqf| dvshfwv ri wkh wd{ uhirup/ wkh dgglwlrqdo

wd{ uhyhqxhv lq hdfk frxqwu| duh jlyhq wr wkh frqvxphu lq wkh irup ri d

oxps0vxp vxevlg|1

Wkh ydoxh ixqfwlrq lv zulwwhq

` fEf( 1� '
2[

�'�

T f

�
Ef( 1� '

"U
f

%
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�'�

�ESf
�
E|( 1�c 5f

�
E|( 1��

&
e3w|_| +53,

zkhuh 1 lv d sdudphwhu yhfwru zlwk k dqg q dv wzr ri lwv hohphqwv/ zkloh

T f

�
Ef( 1� lv wkh ydoxh +ru pd{lpl}hg xwlolw|, ixqfwlrq ri frxqwu| �1 Wkh frvw

ehqh�w uxohv zh duh orrnlqj iru fdq eh rewdlqhg e| gl�huhqwldwlqj wkh ydoxh

ixqfwlrq zlwk uhvshfw wr k dqg q/ uhvshfwlyho|/ dqg hydoxdwlqj wkh uhvxowlqj

ghulydwlyhv dw wkh srlqwv zkhuh k ' f dqg q ' f1 Rxu frqfhuq zloo wkhq eh

wr hydoxdwh wkh zhoiduh h�hfw/ Y` fEf( 1�*Yk n Y` fEf( 1�*Yq/ iroorzlqj wkh

lpsohphqwdwlrq ri wkh djuhhphqw1

Lw lv vwudljkw iruzdug wr ghulyh wkhvh phdvxuhv e| xvlqj wkh g|qdplf

hqyhorsh wkhruhp431 Zh vkrz lq wkh Dsshqgl{ wkdw wkh frvw ehqh�w uxoh iru

k fdq eh zulwwhq dv
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zkhuh wkh sdudphwhu yhfwru 1 dqg wkh wlph lqglfdwru kdyh ehhq vxssuhvvhg

lq rughu wr dyrlg xqqhfhvvdu| qrwdwlrqv1

Lq jhqhudo/ zkdw fdxvhv d vpdoo fkdqjh lq wd{dwlrq wr d�hfw wkh zhoiduh

ohyho lv wkdw wkh wd{ zdv qrw rswlpdoo| fkrvhq sulru wr wkh uhirup1 Wkh rqo|

suhh{lvwlqj glvwruwlrqv khuh uhihu wr wkh srvvleo| vxerswlpdo xvh ri hplvvlrqv

43Vhh Vhlhuvwdg +4<;4, dqg Vhlhuvwdg dqg V|gvdhwhu +4<;:,1 D wkhruhp rq wkh gl�huhq0

wldelolw| ri wkh ydoxh ixqfwlrq lq lq�qlwh krul}rq rswlpdo frqwuro sureohpv/ zklfk kdv ehhq

ghulyhg e| Dwoh Vhlhuvwdg/ lv suhvhqwhg e| Durqvvrq hw do1 +4<<:/ Dsshqgl{ wr Fkdswhu 7,1
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lq erwk frxqwulhv= wkh hplvvlrq wd{ sdwkv i� f
�
E|�j"

f
/ � ' �c 2/ gr qrw qhfhvvdu0

lo| uh hfw wkh glvxwlolw| ri srooxwlrq1 Wkhuhiruh/ wkh joredo zhoiduh h�hfw ri

lqfuhdvlqj frxqwu| 4*v hplvvlrq wd{ dulvhv yld uhvsrqvhv lq }f�/ }
f
2/ %

f
� dqg %f

2/

zkhuhdv doo rwkhu ehkdylrudo uhvsrqvhv zloo ydqlvk iurp wkh zhoiduh phdvxuh

dv d frqvhtxhqfh ri rswlpl}dwlrq1 Qrwh wkdw wkh zhoiduh h�hfw ri lqfuhdvlqj

frxqwu| 5*v hplvvlrq wd{/ Y` fEf( 1�*Yq/ lv dqdorjrxv wr htxdwlrq +54,= lw fdq

eh zulwwhq lq whupv ri wkh fkdqjhv lq }f�/ }
f
2/ %

f
� dqg %f

2 dulvlqj iurp kljkhu

hplvvlrq wd{dwlrq lq frxqwu| 5>
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Wr jr ixuwkhu/ lw zloo eh frqyhqlhqw wr zulwh hdfk frxqwu|*v hplvvlrq wd{ dv

li lw lv d *eldvhg hvwlpdwh* ri wkh pdujlqdo ydoxh ri wkh hqylurqphqwdo gdpdjh

fdxvhg e| wkdw sduwlfxodu frxqwu|*v hplvvlrqv1 Irupdoo|/ wkh hplvvlrq wd{hv

lq wkh frqglwlrqdo htxloleulxp zloo eh zulwwhq dv

� f
� E|� ' �

"U

|
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Y�f

� Er�
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Y5f� Er�

Y%�

n
Y�f

�Er�

Y5�

Y5f� Er�

Y%�

nK�Er�oe
3wre3�Er3|�_r * bf

� E|� +56,

iru doo |/ zkhuh � ' �c 2/ dqg � 9' �1 Wkh whup K�E|� lv wkh eldv uhohydqw

iru frxqwu| � dw wlph |/ l1h1 wkh pdjqlwxgh e| zklfk wkh dfwxdo hplvvlrq

wd{ ghyldwhv iurp wkh fruuhfw ydoxdwlrq ri wkh gdpdjhv wr wkh hqylurqphqw

fdxvhg e| frxqwu| �1

Zh fdq qrz ghulyh d xvhixo uhvxow>

Wkhruhp= Li wkh hplvvlrq wd{hv lq wkh frqglwlrqdo htxloleulxp wdnh wkh irup

ri htxdwlrq +56,/ wkh frvw ehqh�w uxohv +54, dqg +55, fdq eh zulwwhq dv
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Surri= vhh wkh Dsshqgl{1

Wr hydoxdwh wkh zhoiduh h�hfw ri wkh djuhhphqw wr lqfuhdvh wkh hplvvlrq

wd{hv shupdqhqwo| dw wlph f/ Y` fEf( 1�*Yk n Y` fEf( 1�*Yq/ zh zrxog uh0

txluh nqrzohgjh ri K� dqg K2 iru doo |/ dv zhoo dv krz k dqg q d�hfw %f� dqg

%f21 Fohduo|/ e| lqfuhdvlqj wkh hplvvlrq wd{ lq rqh ri wkh frxqwulhv/ zh zrxog

h{shfw wkh �upv lq wkdw sduwlfxodu frxqwu| wr uhgxfh wkhlu uhohdvh ri hplv0

vlrqv/ phdqlqj wkdw Y}f�E|�*Yk 	 f dqg Y}f2E|�*Yq 	 f/ doo |1 Lq idfw/ li lw

zdv qrw srvvleoh wr uhgxfh hplvvlrqv yld wkh wd{ v|vwhp/ wkh zkroh glvfxvvlrq

derxw juhhq wd{hv zrxog eh phdqlqjohvv iurp wkh srlqw ri ylhz ri hqylurq0

phqwdo frqfhuq1 Wkhuhiruh/ vlqfh %f� E|� ' %�Ef�e
3�| n

U |
f }

f
� Er�e

�Er3|�_r/ zh

kdyh Y%f�E|�*Yk 	 f dqg Y%f2E|�*Yq 	 f/ doo |1 Krzhyhu/ lw uhpdlqv xqfohdu

krz lqfuhdvhg hplvvlrq wd{dwlrq lq frxqwu| 4 +5, d�hfwv %f2 +%
f
�,/ vr wkh vljqv

ri wkh ghulydwlyhv Y%f�*Yq dqg Y%f2*Yk fdqqrw eh ghwhuplqhg zlwkrxw dggl0

wlrqdo lqirupdwlrq1 Dv d frqvhtxhqfh/ hyhq li wkh hplvvlrq wd{ fkrvhq e| hdfk

frxqwu| xqghuhvwlpdwhv wkh pdujlqdo gdpdjh wr wkh hqylurqphqw fdxvhg e|

wkdw sduwlfxodu frxqwu|*v hplvvlrqv +l1h1 hyhq li K� : f dqg K2 : f iru doo |,/ lw

lv qrw lq jhqhudo srvvleoh wr vljq wkh zhoiduh h�hfw iroorzlqj lpsohphqwdwlrq

ri wkh djuhhphqw441

Wr eh deoh wr uhodwh wkh zhoiduh h�hfw wr wkh eldvhv K� dqg K2/ rqh zrxog

qhhg wr lpsrvh uhvwulfwlrqv uhjduglqj krz wkh hqylurqphqwdo srolf| xqghu0

44Lw lv lpsruwdqw wr pdnh d glvwlqfwlrq ehwzhhq d vpdoo frrshudwlyh surmhfw 0 zklfk lv

wkh frqfhuq khuh 0 dqg lpsohphqwdwlrq ri wkh ixoo frrshudwlyh htxloleulxp1 Li wkh suhuhirup

hplvvlrq wd{hv idoo vkruw ri wkhlu ixoo Sljrxyldq frxqwhusduwv/ d glvfuhwh wd{ lqfuhdvh wrzdugv

wkh *Sljrxyldq ohyhov* zloo/ ri frxuvh/ lqfuhdvh wkh zhoiduh ohyho1
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wdnhq e| hdfk frxqwu| d�hfwv wkh surgxfwlrq ghflvlrq ri wkh rwkhu frxqwu|1

Wklv lghd lv xvhg lq Sursrvlwlrq 4 ehorz45>

Sursrvlwlrq 4 Vxssrvh wkdw ��ES�c 5�� ' ��ES�� n V�5� dqg 5� ' 4�

�
%� n 4�

�%�

iru � ' �c 2 dqg � 9' �/ zkhuh V�/ 4
�
� dqg 4�

� duh frqvwdqwv1 Wkhq/ li K�E|� : f

dqg K2E|� : f iru doo |/ zh kdyh Y` fEf( 1�*Yk : f dqg Y` fEf( 1�*Yq : f1

Wkh surri uhvwv rq wkh idfw wkdw/ lq wkh fdvh ri dgglwlyh vhsdudelolw| eh0

wzhhq jrrgv/ d fkdqjh lq k +q, zloo qrw d�hfw wkh pdujlqdo xwlolw| ri frq0

vxpswlrq lq frxqwu| 5 +4,1 Olqhdulw| zloo wkhq lpso| wkdw wkh hplvvlrq wd{

lq frxqwu| 4 +5, grhv qrw ghshqg rq %2 +%��1 Lw iroorzv wkdw wkh �dpeljxrxv

sduwv� ri wkh zhoiduh fkdqjh phdvxuh zloo ydqlvk1

Dowkrxjk vshfldo/ wkh fdvh ri dgglwlyh vhsdudelolw| dqg olqhdulw| lv lqwhuhvw0

lqj/ ehfdxvh lw surylghv dq lqwxlwlyh h{sodqdwlrq dv wr zkhq lpsohphqwdwlrq

ri wkh djuhhphqw zloo lpsuryh wkh zhoiduh ohyho1 Jlyhq wkh irup ri wkh xwlolw|

ixqfwlrq vxjjhvwhg e| wkh sursrvlwlrq/ d vx!flhqw frqglwlrq zrxog eh wkdw

wkh suhuhirup hplvvlrq wd{ sdwkv v|vwhpdwlfdoo| xqghuhvwlpdwh wkh pdujlqdo

glvxwlolw| ri srooxwlrq1 Krzhyhu/ li zh zhuh wr uhod{ wkh dvvxpswlrqv wkdw wkh

lqvwdqwdqhrxv xwlolwlhv duh dgglwlyh dqg olqhdu dorqj wkh olqhv ri Sursrvlwlrq

4/ wklv uhvxow zloo qr orqjhu qhfhvvdulo| dsso|1 Zh fdqqrw/ lq jhqhudo/ uxoh

rxw wkh srvvlelolw| wkdw kljkhu hplvvlrq wd{dwlrq lq/ vd|/ frxqwu| 4 d�hfwv %f
�

dqg %f
2
lq rssrvlwh gluhfwlrqv +wkh vdph dujxphqw dssolhv wr kljkhu hplvvlrq

wd{dwlrq lq frxqwu| 5,1

45Wkh dvvxpswlrq derxw ixqfwlrqdo irup ri wkh lqvwdqwdqhrxv xwlolw| ixqfwlrq lq Sursr0

vlwlrq 4 pd| vhhp ryhuo| uhvwulfwlyh1 Lq idfw/ lw lv vx!flhqw wr dvvxph wkdw x4+�, lv dgglwlyh

dqg olqhdu lq {5 dqg ylfh yhuvd1 Dw wkh vdph wlph/ lw zrxog eh vrphzkdw shfxoldu wr

dvvxph wkdw x4+�, lv qrqolqhdu lq {4 dqg olqhdu lq {5/ zklfk prwlydwhv wkh ixqfwlrqdo irup

dvvxpswlrq xqghuo|lqj wkh sursrvlwlrq1
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616 Vrph Rwkhu Vshfldo Fdvhv

Wkh wkhruhp lq wkh suhylrxv vxevhfwlrq dovr surylghv d jhqhudol}dwlrq ri wkh

uhvxowv ghulyhg lq suhylrxv vwxglhv1 Prvw hduolhu vwxglhv rq hqylurqphqwdo

srolf| kdyh +dw ohdvw lpsolflwo|, dvvxphg wkdw hqylurqphqwdo gdpdjh lv d

*qdwlrqdo* sureohp e| xvlqj uhsuhvhqwdwlyh djhqw prghov1 Lq wkh frqwh{w ri

wkh iudphzrun vhw rxw deryh/ wklv dvvxpswlrq zrxog lpso| Y5�*Y%� ' f iru

� ' �c 2/ dqg � 9' �1 Dv d frqvhtxhqfh/ Y` fEf( 1�*Yk ' YT f

�
Ef( 1�*Yk dqg

Y` fEf( 1�*Yq ' YT f

2
Ef( 1�*Yq1 Zh fdq wkhq xvh wkh wkhruhp wr hvwdeolvk wkh

iroorzlqj vshfldo fdvh>

Fruroodu| 4= Li ��ES�c 5�E%�c %2�� ' ��ES�c %�� iru � ' �c 2/ wkh frvw ehqh�w

uxohv iru k dqg q uhgxfh wr uhdg
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Wklv vshfldo fdvh zdv ruljlqdoo| ghulyhg e| Durqvvrq dqg Oùijuhq +4<<<d,

lq wkh frqwh{w ri d rqh0frxqwu| hfrqrp|1 Lw kdv +dw ohdvw, wzr lqwhuhvwlqj

lpsolfdwlrqv> +l, li K�E|� : f iru doo |/ lw lv dozd|v zhoiduh lpsurylqj wr lqfuhdvh

wkh hplvvlrq wd{ ri frxqwu| �/ dqg +ll, li f � K�E|� 	 �Y��ES
f

� E|�c %
f

� E|��*Y%�E|�

iru doo |/ wkhq wkh frqglwlrqdo htxloleulxp +zlwk vxerswlpdo hplvvlrq wd{hv

iurp vrflhw|*v srlqw ri ylhz, lv zhoiduh vxshulru wr wkh xqfrqwuroohg pdunhw

hfrqrp| +zlwkrxw hplvvlrq wd{dwlrq,1 Wkh xsshu erxqg ri wkh lqwhuydo iru

wkh eldv whup lv vlpso| wr dvvxuh wkdw �f� E|� lv d wd{ dqg qrw d vxevlg|1

Zh phqwlrqhg lq wkh lqwurgxfwlrq wkdw suhylrxv vwxglhv rq lqwhuqdwlrqdo

hqylurqphqwdo srolflhv duh riwhq edvhg rq wkh dvvxpswlrq wkdw wkh dowhuqd0

wlyh wr frrshudwlrq lv wkh rxwfrph ri d qrqfrrshudwlyh Qdvk0jdph ehwzhhq

*qdwlrqdo vrfldo sodqqhuv*1 Durqvvrq dqg Oùijuhq +4<<<e, dqdo|}h wkh zhoiduh
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h�hfw ri dq djuhhphqw dprqj frxqwulhv wr lqfuhdvh wkhlu hplvvlrq wd{hv/ zkhq

wkh suhuhirup htxloleulxp lv wkh rxwfrph ri d qrqfrrshudwlyh Qdvk0jdph lq

rshq orrs irup1 E| frpsdulqj htxdwlrqv +:, dqg +56,/ lw lv dssduhqw wkdw

vxfk d Qdvk0jdph zloo lpso| K� ' �dY��E��*Y5�odY5�E��*Y%�o iru � ' �c 2/ dqg

� 9' � dw wkh htxloleulxp1 Wkh wkhruhp zloo wkhq lpso|>
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Uhfdoo wkdw wkh qrqfrrshudwlyh Qdvk htxloleulxp lq Vhfwlrq 5 phdqv wkdw

dq| h{whuqdolwlhv wkdw zrxog rwkhuzlvh dulvh iurp wkh uhohdvh ri hplvvlrqv e|

grphvwlf surgxfhuv ehfrph lqwhuqdol}hg/ zkhuhdv wkh h{whuqdolwlhv zklfk duh

gxh wr wkh lqwhudfwlrq dprqj frxqwulhv uhpdlq xqlqwhuqdol}hg1 Dv d frqvh0

txhqfh/ rqh zrxog h{shfw wkh frvw ehqh�w uxoh wr uh hfw lqwhudfwlrq h�hfwv

dfurvv frxqwulhv iurp fkdqjhv lq wkhlu hplvvlrq wd{hv1 Dffruglqj wr htxdwlrqv

+57, dqg +58,/ wklv lv suhflvho| zkdw kdsshqv/ vlqfh k dqg q d�hfw ��E�� yld

%2 dqg �2E�� yld %�1 Doo rwkhu ehkdylrudo h�hfwv ri kljkhu hplvvlrq wd{dwlrq

ydqlvk iurp wkh zhoiduh fkdqjh phdvxuh dv d frqvhtxhqfh ri rswlpl}dwlrq rq

d qdwlrqdo edvlv1 Qhyhuwkhohvv/ hyhq li wkh suhuhirup htxloleulxp lv wkh rxw0

frph ri d qrqfrrshudwlyh Qdvk0jdph/ wkh zhoiduh h�hfw ri kljkhu hplvvlrq

wd{dwlrq fdq jr lq hlwkhu gluhfwlrq461

46D vlplodu txdolwdwlyh uhvxow zloo hphujh/ li wkh rshq orrs dvvxpswlrq zhuh wr eh uhsodfhg

e| d ihhgedfn orrs dvvxpswlrq1 Krzhyhu/ dv lqglfdwhg e| Mhqvhq dqg Orfnzrrg +4<<;,/ lw

pd| eh vrphzkdw uhvwulfwlyh wr dvvxph gl�huhqwldelolw| ri wkh ydoxh ixqfwlrq lq d ihhgedfn

orrs Qdvk htxloleulxp1 Wkh| vkrz/ zlwklq d fodvv ri olqhdu0txdgudwlf gl�huhqwldo jdphv/

wkdw wkh ydoxh ixqfwlrq pd| eh glvfrqwlqxrxv hyhq li wkh jdph lwvhoi kdv d yhu| vlpsoh

vwuxfwxuh1 Wkh| dovr surylgh vx!flhqw frqglwlrqv iru gl�huhqwldelolw|/ zklfk wxuq rxw wr

eh uhodwhg wr wkh frqglwlrqv iru d xqltxh htxloleulxp1
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Krzhyhu/ xqghu wkh frqglwlrqv ri Sursrvlwlrq 4 0 zlwk wkh lqvwdqwdqhrxv

xwlolw| ixqfwlrq ehlqj dgglwlyh lq dujxphqwv dv zhoo dv olqhdu lq %� dqg

%2 0 htxdwlrqv +57, dqg +58, zloo ri frxuvh lpso| Y`?Ef( 1�*Yk : f dqg

Y`?Ef( 1�*Yq : f1 Dqrwkhu lpsolfdwlrq zloo eh wkdw wkh qdwlrqdo zhoiduh

h�hfw ri hdfk uhirup ydqlvkhv/ l1h1 YT ?

�
Ef( 1�*Yk ' f dqg YT ?

2
Ef( 1�*Yq ' f1

Wkh srvlwlyh joredo zhoiduh h�hfw ruljlqdwhv iurp wkh lq xhqfh ri k rq frxq0

wu| 5 +yld wkh ghfuhdvh lq %�, dqg ri q rq frxqwu| 4 +yld wkh ghfuhdvh lq %2,1

Lq rwkhu zrugv/ li wkh srolf| pdnhu lq rqh frxqwu| grhv qrw eholhyh wkdw wkh

rwkhu frxqwu| zloo vwlfn wr wkh djuhhphqw/ kh2vkh zloo kdyh qr lqfhqwlyh wr

lqfuhdvh wkh hplvvlrq wd{1

7 Glvfxvvlrq

Lw lv vrphwlphv dujxhg wkdw frrshudwlrq ehwzhhq frxqwulhv zlwk uhjdug wr

hqylurqphqwdo srolf| lv suhihudeoh wr wkh fdvh zkhuh hdfk lqglylgxdo frxqwu|

irupv lwv srolf| lq lvrodwlrq1 Lqghhg/ li frrshudwlrq phdqv lpsohphqwdwlrq ri

d ixoo frrshudwlyh htxloleulxp/ wklv dujxphqw lv fruuhfw1 Lq sudfwlfh/ krzhyhu/

frrshudwlrq lv qrw olnho| wr phdq wkdw frxqwulhv srro wkhlu uhvrxufhv lq rughu

wr lpsohphqw vxfk dq htxloleulxp frqfhsw1 Lw lv pruh uhdolvwlf wr dvvxph

wkdw frxqwulhv djuhh xsrq vpdoohu surmhfwv +vxfk dv h1j1 wkh Ulr dqg2ru N|0

rwr djuhhphqwv,/ wkh sxusrvh ri zklfk duh wr lpsuryh wkh uhvrxufh doorfdwlrq

lq frpsdulvrq zlwk wkh lqlwldo htxloleulxp1 Zh kdyh/ lq wklv sdshu/ dqdo|}hg

wkh zhoiduh frqvhtxhqfhv ri vxfk d surmhfw> qdpho|/ wkh zhoiduh h�hfwv ri dq

djuhhphqw dprqj frxqwulhv wr voljkwo| lqfuhdvh wkhlu hplvvlrq wd{hv1 Lqgh0

shqghqwo| ri zkdw wkh suhuhirup htxloleulxp orrnv olnh/ zh irxqg wkdw wkh

lpsohphqwdwlrq ri wklv surmhfw qhhg qrw lqfuhdvh wkh ryhudoo 0 ru joredo 0

zhoiduh ohyho1

Lq frpsdulvrq zlwk wkh uhsuhvhqwdwlyh djhqw prghov +ru rqh0frxqwu| hfrqrplhv,

zklfk kdyh riwhq ehhq xvhg lq suhylrxv vwxglhv rq wkh h�hfwv ri juhhq wd{hv/
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wkh pxowl0frxqwu| iudphzrun surylghv pxfk pruh frpsolfdwhg lqwhudfwlrqv

wkdw qhhg wr eh wdnhq lqwr dffrxqw1 Lq wkh frqwh{w ri d rqh0frxqwu| hfrqrp|

0 dqg zlwk qr glvwruwlrqv rwkhu wkdq hqylurqphqwdo gdpdjh dulvlqj iurp sur0

gxfwlrq 0 rqh zrxog qrupdoo| �qg wkdw zhoiduh lqfuhdvhv prqrwrqlfdoo| zlwk

wkh hplvvlrq wd{ dv orqj dv wklv wd{ idoov vkruw ri wkh ydoxh ri wkh pdujlqdo

h{whuqdolw|1 Rqh ri wkh pdlq lqvljkwv khuh lv wkdw wklv uhvxow grhv qrw lq jhq0

hudo fduu| ryhu wr d pxowl0frxqwu| hfrqrp|/ zkhuh wkh hqylurqphqwdo srolflhv

xqghuwdnhq e| rqh frxqwu| duh olnho| wr d�hfw wkh surgxfwlrq ghflvlrqv lq

rwkhu frxqwulhv1

Wklv phdqv wkdw/ hyhq li doo suhh{lvwlqj hplvvlrq wd{hv idoo vkruw ri wkh

ydoxh ri wkh h{whuqdolwlhv fuhdwhg e| hplvvlrqv lq hdfk frxqwu|/ dqg dowkrxjk

wkh frrshudwlyh htxloleulxp lv zhoiduh vxshulru wr dq| rwkhu htxloleulxp/ d

vpdoo vwhs wrzdugv wkh frrshudwlyh htxloleulxp grhv qrw qhfhvvdulo| lqfuhdvh

wkh joredo zhoiduh ohyho1 Wkhuhiruh/ joredo h{whuqdolwlhv duh olnho| wr frp0

solfdwh hqylurqphqwdo srolf| frqvlghudeo| dqg lq zd|v qrw uhfrjql}hg e|

suhylrxv uhvhdufk1

8 Dsshqgl{

Wkh sulydwh djhqwv* rswlpl}dwlrq sureohpv

Wkh frqvxphu lq frxqwu| � fkrrvhv frqvxpswlrq/ S�E|�/ dw hdfk lqvwdqw vxfk

dv wr pd{lpl}h
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zkhuh �� lv oderu lqfrph/ o� wkh lqwhuhvw udwh/ Z� sur�w lqfrph +wkh frqvxphu

rzqv wkh �upv, dqg A� d oxps0vxp wudqvihu1 Wkh frqvxphu wuhdwv 5�/ ��/ o�/

Z� dqg A� dv h{rjhqrxv gxulqj rswlpl}dwlrq1 Htxdwlrq +D7, lv d vr fdoohg *Qr

Srq}l Jdph* frqglwlrq1

Wkh uhsuhvhqwdwlyh �up wuhdwv �� dqg o� dv h{rjhqrxv dqg ehkdyhv dv li

lw fkrrvhv &�E|� dqg }�E|� wr pd{lpl}h

Z�E|� ' s�E&�E|�c }�E|��� o�E|�&�E|�� ��E|�}�E|�� ��E|� +D8,

zkhuh �� lv dq hplvvlrq wd{1

Ilqdoo|/ wkh wd{ uhyhqxhv iurp wkh hplvvlrq wd{ duh uhwxuqhg oxps0vxp

wr wkh frqvxphu/ zklfk phdqv wkdw

��E|�}�E|� ' A�E|� +D9,

Wkh frvw ehqh�w uxoh jlyhq e| htxdwlrq +54,

E| gl�huhqwldwlqj htxdwlrq +53, zlwk uhvshfw wr k dqg hydoxdwlqj wkh uhvxowlqj

ghulydwlyh dw wkh srlqw zkhuh k ' f/ zh rewdlq
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zkhuh wkh wlph lqglfdwru dqg wkh yhfwru 1 kdyh ehhq vxssuhvvhg dw wkh uljkw

kdqg vlgh ri htxdwlrq +D:,1 Wr eh deoh wr uhzulwh htxdwlrq +D:, lqwr wkh

irup ri htxdwlrq +54,/ qrwh �uvw iurp htxdwlrq +4, wkdw
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�
*Yk/

vxevwlwxwlqj lqwr htxdwlrq +D:,/ dqg wkhq xvlqj htxdwlrqv +4;, dqg +D<,/

jlyhv htxdwlrq +54,1

Surri ri wkh wkhruhp

Zlwk htxdwlrq +54, dw rxu glvsrvdo/ ohw xv ehjlq e| gl�huhqwldwlqj htxdwlrq

+5, zlwk uhvshfw wr k>

Y2%f
�
E|�

Y|Yk
'

Y}f
�
E|�

Yk
� �

Y%f
�
E|�

Yk
'

Y2%f
�
E|�

YkY|
+D43,
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vshfw wr wlph/ dqg wkdw � f
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�
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htxdwlrq +54,/ dqg wkhq xvlqj htxdwlrqv +4;, dqg +D44,/ jlyhv
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zkhuh wkh wlph lqglfdwru kdv ehhq vxssuhvvhg iru qrwdwlrqdo frqyhqlhqfh1

Ilqdoo|/ qrwh wkdw htxdwlrq +56, lpsolhv>
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3w|*bf� +D46,
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Ysf
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n �o

iru � ' �c 2 dqg � 9' �/ dqg wkh wlph lqglfdwru kdv ehhq vxssuhvvhg rqfh djdlq1

Vxevwlwxwlqj htxdwlrq +D46, lqwr htxdwlrq +D45, jlyhv wkh frvw ehqh�w uxoh

iru k lq wkh wkhruhp1 Wkh frvw ehqh�w uxoh iru q fdq eh ghulyhg lq d vlplodu

zd|1

9 Uhihuhqfhv

Durqvvrq/ W1/ Mrkdqvvrq/ S0R1 dqg Oùijuhq/ N0J1 +4<<:,/ Zhoiduh Phdvxuh0

phqw/ Vxvwdlqdelolw| dqg �Juhhq� Qdwlrqdo Dffrxqwlqj 0 D Jurzwk Wkh0

ruhwlfdo Dssurdfk/ Fkhowhqkdp= Hgzdug Hojdu Sxeolvklqj Olplwhg1

Durqvvrq/ W1 dqg Oùijuhq/ N0J1 +4<<<d,/ Srooxwlrq Wd{ Ghvljq dqg �Juhhq�

Qdwlrqdo Dffrxqwlqj/ Hxurshdq Hfrqrplf Uhylhz/ 76/ 478:047:71

Durqvvrq/ W1 dqg Oùijuhq/ N0J1 +4<<<e,/ Juhhq Dffrxqwlqj dqg Juhhq wd{hv

lq wkh Joredo Hfrqrp|/ iruwkfrplqj lq Irophu/ K1 Jdeho/ O1 dqg Urvh/

D +hg1,/ lq Hqylurqphqwdo Hfrqrplfv/ Fkhowhqkdp/ Hgzdug Hgjdu1
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Eduuhww/ V1 +4<<3,/ Wkh Sureohp ri Joredo Hqylurqphqwdo Surwhfwlrq/ R{irug

Uhylhz ri Hfrqrplf Srolf|/ 9/ 9;0:<1

Eduuhww/ V1 +4<<7,/ Vhoi0Hqiruflqj Lqwhuqdwlrqdo Hqylurqphqwdo Djuhhphqwv/

R{irug Hfrqrplf Sdshuv/ 79/ ;:;0;<71

Edvdu/ W1 dqg Rovghu/ J1M1 +4<;5,/ G|qdplf Qrqfrrshudwlyh Jdph Wkhru|/

Orqgrq= Dfdghplf Suhvv1

Fduudur/ F1 dqg Vlqlvfdoru/ G1 +4<<6,/ Vwudwhjlhv iru wkh Lqwhuqdwlrqdo Sur0

whfwlrq ri wkh Hqylurqphqw/ Mrxuqdo ri Sxeolf Hfrqrplfv/ 85/ 63<065;1

Fhvdu/ K1V1M1 +4<<7,/ Frqwuro dqg Jdph Prghov ri Juhhqkrxvh H�hfwv/ Ohf0

wxuh Qrwhv lq Hfrqrplfv dqg Pdwkhpdwlfdo V|vwhpv 479/ Vsulqjhu Yhu0

odj1

Fodun/ F1P1 +4<;3,/ Uhvwulfwhg Dffhvv wr Frpprq Surshuw| Ilvklqj Uh0

vrxufhv= D Jdph Wkhruhwlf Dqdo|vlv/ lq Olx/ S1W1 +hg, G|qdplf Rswl0

pl}dwlrq dqg Pdwkhpdwlfdo Hfrqrplfv1 Qhz \run= Sohqxp Suhvv1

Grfnqhu/ H1/ Ihljkwlqjhu/ J1 dqg Mùujhqvhq/ V1 +4<;8,/ Wudfwdeoh Fodvvhv ri

Qrq}hur0vxp Rshq Orrs Qdvk Gl�huhqwldo Jdphv= Wkhru| dqg H{dp0

sohv/ Mrxuqdo ri Rswlpl}dwlrq Wkhru| dqg Dssolfdwlrqv/ 47/ 4:<04<:1

Krho/ P1 +4<:;,/ Glvwulexwlrq dqg Jurzwk dv d Gl�huhqwldo Jdph Ehwzhhq

Zrunhuv dqg Fdslwdolvwv/ Lqwhuqdwlrqdo Hfrqrplf Uhylhz/ 4</ 66806831

Mhqvhq/ K1 dqg Orfnzrrg/ E1 +4<<;,/ D Qrwh rq Glvfrqwlqxrxv Ydoxh Ixqf0

wlrqv dqg Vwudwhjlhv lq D!qh Txdgudwlf Gl�huhqwldo Jdphv/ Hfrqrplfv

Ohwwhuv/ 94/ 63406391

Odqfdvwhu/ N1 +4<:6,/ Rq wkh G|qdplf Lqh!flhqf| ri Fdslwdolvp/ Mrxuqdo ri

Srolwlfdo Hfrqrp|/ ;4/ 43<50443<1

Ohykdul/ G1U1 dqg Plupdq/ O1M1 +4<;3,/ Wkh Juhdw Ilvk Zdu= Dq H{dpsoh

Xvlqj d G|qdplf Qdvk0Frxuqrw Vroxwlrq/ Ehoo Mrxuqdo ri Hfrqrplfv/

44/ 65506771

Oùijuhq/ N0J1 +4<<<, Zhoiduh Phdvxuhphqw dqg Frvw0Ehqh�w Dqdo|vlv lq

Qdvk dqg Vwdfnhoehuj Gl�huhqwldo Ilvk Jdphv1 Qdwxudo Uhvrxufh Prg0
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holqj 45/ 40481

Pçohu/ N0J1 +4<;<,/ Wkh Dflg Udlq Jdph/ lq Irophu/ K1 dqg ydq Mhuodqg/

H1 +hgv, Ydoxdwlrq Phwkrgv dqg Srolf| Pdnlqj lq Hqylurqphqwdo Hfr0

qrplfv/ Dpvwhugdp= Hovhylhu1

Pçohu/ N0J1 dqg ]hhxz/ D1 +4<<8,/ Fulwlfdo Ordgv lq Jdphv ri Wudqverxqg0

du| Srooxwlrq Frqwuro/ Qrwd gl Odyrud :1<8/ Irqgd}lrqh Hql Hqulfr

Pdwwhl1

ydq ghu Sorhj/ I1 dqg gh ]hhxz/ D1M1 +4<<5,/ Lqwhuqdwlrqdo Dvshfwv ri Sro0

oxwlrq Frqwuro/ Hqylurqphqwdo dqg Uhvrxufh Hfrqrplfv/ 5/ 44:046<1

Vhlhuvwdg/ D1 +4<;4,/ Ghulydwlyhv dqg Vxeghulydwlyhv ri wkh Rswlpdo Ydoxh

Ixqfwlrq lq Frqwuro Wkhru|/ Phprudqgxp iurp Lqvwlwxwh ri Hfrqrplfv

Xqlyhuvlw| ri Rvor/ Iheuxdu| 591

Vhlhuvwdg/ D1 dqg V|gvdhwhu/ N1 +4<;:,/ Rswlpdo Frqwuro Wkhru| zlwk Hfr0

qrplf Dssolfdwlrqv/ Dpvwhugdp= Qruwk0Kroodqg1

Wdkyrqhq/ R1 +4<<7,/ Fduerq Glr{lgh Dedwhphqw dv d Gl�huhqwldo Jdph/

Hxurshdq Mrxuqdo ri Srolwlfdo Hfrqrp|/ 43/ 9;90:381

Wdkyrqhq/ R1 +4<<8,/ Lqwhuqdwlrqdo FR2 Wd{dwlrq dqg wkh G|qdplfv ri Irvvlo

Ixho Pdunhwv/ Lqwhuqdwlrqdo Wd{ dqg Sxeolf Ilqdqfh 5/ 59405:;1
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