
Rq wkh htxlydohqfh ri wkh qhw ehqh�w dqg wkh
Ilhoohu*v phwkrgv iru vwdwlvwlfdo lqihuhqfh lq
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Plfndho Oùwkjuhq}
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VVH2HIL Zrunlqj Sdshu Vhulhv lq Hfrqrplfv dqg Ilqdqfh
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Dsulo 5333

Devwudfw

Wklv sdshu vkrzv wkdw wkhuh h{lvwv d forvh uhodwlrq ehwzhhq wkh qhw

ehqh�w dqg Ilhoohu*v phwkrgv iru fdofxodwlrq ri frq�ghqfh lqwhuydov

dqg shuiruplqj k|srwkhvlv whvwlqj lq frvw0h�hfwlyhqhvv dqdo|vlv1 Wkh

sulfhv dw zklfk wkh qhw ehqh�w frq�ghqfh lqwhuydo olplwv duh htxdo

wr }hur duh lghqwlfdo wr wkh Ilhoohu*v frq�ghqfh lqwhuydo olplwv iru wkh

lqfuhphqwdo frvw0h�hfwlyhqhvv udwlr1

Nh|zrugv= Frq�ghqfh lqwhuydov> Frvw0h�hfwlyhqhvv dqdo|vlv> Ilhoohu*v

phwkrg> K|srwkhvlv whvwlqj> Qhw ehqh�w1

�Frpphqwv e| Xoi0J Jhugwkdp dqg Pdjqxv Mrkdqqhvvrq duh judwhixoo| dfnqrzohgjhg1
|Fruuhvsrqglqj dxwkru= Fhqwuh iru Khdowk Hfrqrplfv/ Vwrfnkrop Vfkrro ri Hfrqrplfv/

S1R1 Er{ 9834/ VH0446 ;6 Vwrfnkrop1 Who= .790;0:69<9731 Id{= .790;06354481 h0pdlo=

khq}Ckkv1vh1
}Dvwud]hqhfd U)G Vùghuwçomh/ Khdowk Hfrqrplfv ) Rxwfrphv Uhvhdufk/ VH0484 ;8

Vùghuwçomh/ Vzhghq1 Who= .790;0886558961 Id{= .790;08865<;;61 h0pdlo= Plfn0

dho1OrwkjuhqCdvwud}hqhfd1frp1
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4 Lqwurgxfwlrq

Lq wkh khdowk hfrqrplf olwhudwxuh wkh lqfuhphqwdo frvw0h�hfwlyhqhvv udwlr

+LFHU, kdv ehhq wkh pdlq irfxv ri lqwhuhvw iru wkh vwdwlvwlfdo dqdo|vlv ri

udqgrp lqglylgxdo sdwlhqw frvw dqg h�hfwlyhqhvv gdwd1 Ydulrxv sdudphwulf

phwkrgv kdyh ehhq sursrvhg/ vxfk dv wkh Ilhoohu*v/ Wd|oru dqg frq�ghqfh er{/

wrjhwkhu zlwk qrq0sdudphwulf errwvwuds phwkrgv iru frpsxwlqj frq�ghqfh

lqwhuydov durxqg wkh LFHU ^4/5`1 Dq dowhuqdwlyh uhfhqwo| vxjjhvwhg dssurdfk

lv edvhg rq d uhirupxodwlrq ri wkh LFHU lqwr d qhw ehqh�w phdvxuh ^6/7`1 Wkh

lqirupdwlrq rewdlqhg e| wkh qhw ehqh�w dssurdfk lv h{dfwo| wkh vdph dv wkdw

rewdlqhg iurp dqdo|vhv edvhg rq wkh LFHU dqg wkh frvw0h�hfwlyhqhvv sodqh1

D srvlwlyh qhw ehqh�w lv htxlydohqw wr dq LFHU ehorz dqg wr wkh uljkw ri wkh

zloolqjqhvv wr sd| ud| lq wkh frvw0h�hfwlyhqhvv sodqh1

Wkh sxusrvh ri wkh sdshu lv wr lqyhvwljdwh wkh irupdo uhodwlrqvkls ehwzhhq

wkh Ilhoohu*v phwkrg dqg wkh qhw ehqh�w dssurdfk iru k|srwkhvlv whvwlqj dqg

frq�ghqfh lqwhuydo hvwlpdwlrq lq frvw0h�hfwlyhqhvv vwxglhv1

Wkh sdshu xqirogv dv iroorzv= Vhfwlrq 5 lqwurgxfhv wkh qrwdwlrq dqg edvlf

txdqwlwlhv1 Vhfwlrq 6 hvwdeolvkhv wkh uhodwlrq ehwzhhq wkh qhw ehqh�w dqg wkh

Ilhoohu*v phwkrg iru whvwlqj frvw0h�hfwlyhqhvv1 Dq hpslulfdo h{dpsoh lv jlyhq

lq vhfwlrq 7/ dqg vhfwlrq 8 frqfoxghv1
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5 Wkh lqfuhphqwdo frvw0h�hfwlyhqhvv udwlr dqg

wkh qhw ehqh�w

Dvvxph wkdw wzr vdpsohv ri elyduldwh frvw +�, dqg h�hfw +., gdwd ri d frqwuro

wuhdwphqw dqg d qhz wuhdwphqw duh dydlodeoh iurp vrph jhqhudo elyduldwh

glvwulexwlrq dv3
EC ���

.��

4
FD �

3
EC
3
EC >��

>.�

4
FD c

3
EC j2

��
j��.�

j.���
j2
.�

4
FD
4
FD c � ' �c ���c ?�c +4,

zkhuh � ' fc � lqgh{ wkh frqwuro dqg qhz wuhdwphqw/ uhvshfwlyho|1 >��
dqg

>.�
ghqrwh wkh h{shfwhg +phdq, ydoxhv/ j2

��
dqg j2

.�
ghqrwh wkh yduldqfhv

dqg j��.�
ghqrwhv wkh fryduldqfh ehwzhhq wkh frvwv dqg h�hfwv iru wuhdwphqw

� ^8/9`1

Ghqrwh wkh dyhudjh frvw gl�huhqfh ehwzhhq wkh qhz dqg frqwuro wuhdwphqw

e| >{� ' >��
� >�f

dqg wkh dyhudjh h�hfw gl�huhqfh e| >{. ' >.�
�

>.f
1 Li >{. : f dqg >{� � f +>{. 	 f dqg >{� � f, - wkh qhz +rog,

wuhdwphqw grplqdwhv dqg vkrxog eh lpsohphqwhg +frqwlqxhg,1 Zkhq >{. :

f dqg >{� : f +>{. 	 f dqg >{� 	 f, ixuwkhu dqdo|vhv duh qhhghg1 Wkh

lqfuhphqwdo frvw0h�hfwlyhqhvv udwlr ghqrwhg e| - lv gh�qhg dv +dvvxplqj

>{. 9' f,

- '
>{�

>{.

c +5,

dqg uhsuhvhqwv wkh dgglwlrqdo dyhudjh frvw ri surgxflqj rqh pruh xqlw ri

khdowk h�hfwv dfklhyhg e| wkh qhz +frqwuro, wuhdwphqw1 Wr ghflgh zkdw

wuhdwphqw wr lpsohphqw lqirupdwlrq derxw wkh zloolqjqhvv wr sd| R iru d

jdlqhg xqlw ri h�hfwlyhqhvv lv qhhghg dqg wkh qhz wuhdwphqw vkrxog uhsodfh
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wkh frqwuro dffruglqj wr wkh iroorzlqj uxoh

Lpsohphqw qhz wuhdwphqw li=

;A?
A=

- 	 R/ }��e? |�@| >{. : f/

- : R/ }��e? |�@| >{. 	 f1
+6,

Dv vkrzq e| Wdperxu/ ]hwkudhxv dqg Mrkdqqhvvrq ^6` dqg Vwlqqhww dqg

Pxoodk| ^7` wkh ghflvlrq uxoh lqhtxdolwlhv fdq htxlydohqwo| eh h{suhvvhg dv

R>{. � >{� : f1 Wkh ohiw kdqg vlgh ri wklv h{suhvvlrq/ zklfk lv wkh prqh0

wdu| ydoxh ri wkh fkdqjh lq khdowk h�hfwv ohvv wkh fkdqjh lq frvwv/ gh�qhv d

prqhwdu| qhw ehqh�w phdvxuh=

�� ER� ' R>{. � >{�� +7,

Wkh lpsohphqwdwlrq ghflvlrq uxoh edvhg rq wkh qhw ehqh�w lv wkdw wkh qhz

wuhdwphqw vkrxog uhsodfh wkh frqwuro wuhdwphqw li ��ER� : f1

Wkh hvwlpdwruv frpprqo| xvhg wr hvwlpdwh - dqg ��ER� duh edvhg rq

wkh vdpsoh phdq ri wkh revhuyhg frvwv dqg h�hfwv lq wkh wzr vdpsohv1 Wkh

- dqg wkh qhw ehqh�w hvwlpdwruv duh jlyhq e|

e- '
e>{�e>{.

/ dqg g�� ER� ' Re>{. � e>{�/ +8,

uhvshfwlyho|/ zkhuh wkh dyhudjh h�hfw dqg frvw gl�huhqfh hvwlpdwruv duh jlyhq

e| wkh vdpsoh phdq gl�huhqfhv ri h�hfwv dqg frvwv/ uhvshfwlyho|/ dv e>{. '

.��.f dqg e>{� ' ����f/ zkhuh .�/ .f/ �� dqg �f duh wkh vdpsoh phdq

h�hfwv dqg frvwv ri wkh qhz dqg frqwuro wuhdwphqwv/ uhvshfwlyho|1 Qrwh wkdw

zh xvh wkh qrwdwlrqdo frqyhqwlrq dqg ohw e- dqg g��ER� ghqrwh wkh U�.-

dqg ��ER� hvwlpdwruv1 Wkhvh duh vhsdudwhg iurp wkh hvwlpdwhv rewdlqhg lq

d vshfl�f wuldo ghqrwhg e| eo dqg f?KER�1
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6 D uhodwlrq ehwzhhq wkh qhw ehqh�w dqg wkh

Ilhoohu*v phwkrg

Iroorzlqj wkh uhvxowv ri d fhqwudo olplw wkhruhp/ iru vx!flhqwo| odujh vdpsoh

vl}hv/ wkh qhw ehqh�w hvwlpdwru zloo eh qrupdoo| glvwulexwhg dv

g�� ER� � �
�
��ER�c j2

g��ER�

�
c +9,

zkhuh wkh qhw ehqh�w hvwlpdwru yduldqfh j2
g��ER�

fdq eh h{suhvvhg dv

j2
g��ER�

' R2T @o Ee>{.� n T @o Ee>{��� 2R�J� Ee>{.c e>{�� / +:,

zlwk hvwlpdwh ej2
g��ER�

rewdlqhg e| vxevwlwxwlqj wkh yduldqfh dqg fryduldqfh

h{suhvvlrqv lq +:, e| wkh fruuhvsrqglqj vdpsoh hvwlpdwhv1 Qrwh wkdw wkh

qrupdo glvwulexwlrq uhvxow lv ydolg zkhwkhu ru qrw wkh lqglylgxdo frvw dqg

h�hfw glvwulexwlrqv duh qrupdo ru qrw1 Wkh pruh vnhzhg dqg qrq0qrupdo

wkh lqglylgxdo glvwulexwlrqv duh odujhu vdpsoh vl}hv duh qhhghg iru wkh qrupdo

glvwulexwlrq dssur{lpdwlrq wr eh ydolg1

Edvhg rq wkh qrupdo glvwulexwlrq uhvxow d vwdqgdug +��k, ohyho frq�ghqfh

lqwhuydo lv rewdlqhg dv f?KER�	 5k*2ejg��ER�/ zkhuh 5k*2 lv wkh k*2 shufhqwloh ri
wkh vwdqgdug qrupdo fxpxodwlyh glvwulexwlrq ixqfwlrq +FGI, ghwhuplqhg e|

xE5k*2� ' k*2/ iru xE�� ghqrwlqj wkh qrupdo FGI1
Wklv frq�ghqfh lqwhuydo fdq eh xvhg wr whvw wkh k|srwkhvlv Mf G ��ER� '

f wkdw wkh qhw ehqh�w lv }hur dqg wkdw zh duh lqgl�huhqw ehwzhhq zklfk

wuhdwphqw wr lpsohphqw djdlqvw wkh dowhuqdwlyh k|srwkhvlv M� G ��ER� 9'
f/ wkdw hlwkhu wkh qhz +��ER� : f, ru wkh rog +��ER� 	 f, vkrxog eh
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lpsohphqwhg1 Wkh orzhu erxqg ri wklv wzr0vlghg frq�ghqfh lqwhuydo fdq eh

xvhg wr whvw wkh qxoo k|srwkhvlv Mf G ��ER� � f/ wkdw wkh qhw ehqh�w lv

qrq0srvlwlyh dqg wkdw wkh rog frqwuro wuhdwphqw vkrxog eh frqwlqxhg/ djdlqvw

wkh dowhuqdwlyh k|srwkhvlv M� G ��ER� : f/ wkdw wkh qhw ehqh�w lv srvlwlyh

dqg wkdw wkh qhz wuhdwphqw vkrxog eh lpsohphqwhg1 Li wkh orzhu erxqg

ri d E�� k� ohyho grxeoh0vlghg frq�ghqfh lqwhuydo lv deryh }hur/ wkh qxoo

k|srwkhvlv lv uhmhfwhg lq idyru ri wkh dowhuqdwlyh k|srwkhvlv/ dw d vljql�fdqfh

ohyho ri k*21

Jlyhq k zh fdq vroyh iru wkh sulfhv R dw zklfk wkh erxqgv ri wkh wzr0

vlghg frq�ghqfh lqwhuydo mxvw htxdov }hur1 Wkxv e| uhduudqjlqj wkh frq�ghqfh

lqwhuydo h{suhvvlrq f?K ER�	 5k*2ejg��ER� ' f/ lqvhuwlqj wkh gh�qlwlrq ri wkh qhw

ehqh�w dqg lwv vwdqgdug ghyldwlrq dqg txdgudwlqj zh rewdlq wkh iroorzlqj

vhfrqg rughu htxdwlrq lq R=

e>2{� n R2e>2
{. � 2Re>2

{.e>{�

R2gT @o Ee>{.� n gT @o Ee>{��� 2Rg�J� Ee>{.c e>{��
' 52@*21 +;,

Wklv h{suhvvlrq lv frpsohwho| dqdorjrxv wr wkh Ilhoohu*v h{suhvvlrq iru wkh

frq�ghqfh lqwhuydo olplwv iru wkh LFHU -1 Dv vkrzq e|/ iru h{dpsoh/ Euljjv

dqg Ihqq ^4`/ wkh Ilhoohu*v frq�ghqfh olplwv iru - duh irxqg e| vroylqj wkh

vhfrqg rughu htxdwlrq

e>2{� n-2e>2
{. � 2-e>2{.e>{�

-2gT @o Ee>{.� n gT @o Ee>{��� 2-g�J� Ee>{.c e>{��
' 52@*2/ +<,

zklfk lv rewdlqhg e| vxevwlwxwlqj - iru R lq +;, deryh1 Wkxv vroylqj iru -

lq +<, jlyhv h{dfwo| wkh vdph urrwv dv vroylqj iru R lq +;, dqg wkh vroxwlrqv

-� dqg -2 +-� : -2, jlyhq e| +<, duh lghqwlfdo wr wkh vroxwlrqv R� dqg R2

rewdlqhg e| vroylqj +;, dqg zh kdyh wkdw -� ' R� dqg -2 ' R21 Wkh vroxwlrqv
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iru R duh rewdlqhg e| dsso|lqj wkh vwdqgdug txdgudwlf irupxod dqg duh jlyhq

e| wkh wzr urrwv R� dqg R2 dv vkrzq hduolhu e| iru h{dpsoh ^4/:/;`

R 5 e-�� 52k*2e4 eS�Ee>{�� eS�Ee>{.�
�� 52k*2 eS�2Ee>{.� 	 e-5k*2

s
�� �

�� 52k*2 eS�2Ee>{.� /
zkhuh � ' eS�2Ee>{�� n eS�2Ee>{.� � 24 eS�Ee>{�� eS�Ee>{.� dqg � ' 52k*2E� �
42� eS�2Ee>{�� eS�2Ee>{.�/ dqg zkhuh wkh frh!flhqw ri yduldwlrq lv gh�qhg dv

eS�E%� ' ej%*%1 Wkh Ilhoohu*v frq�ghqfh olplwv dqg wkh sulfhv R dw zklfk wkh

erxqgv ri wkh wzr0vlghg frq�ghqfh lqwhuydo mxvw htxdov }hur duh dssur{lpdwh

vlqfh wkh wzr urrwv pd| eh lpdjlqdu| lq vrph vdpsohv +vxfk fdvhv duh uduh

li eS�Ee>{�� dqg eS�Ee>{.� duh ohvv wkdq f�� ^:/;`,1

Wkh uhvxow wkdw wkh qhw ehqh�w dqg Ilhoohu*v dssurdfkhv duh forvho| frq0

qhfwhg pljkw qrw frph dv d vxusulvh1 Erwk wkh qhw ehqh�w dqg Ilhoohu*v

phwkrg duh edvhg rq d qrupdolw| glvwulexwlrq uhvxow zklfk lv ydolg iru vxi0

�flhqwo| odujh vdpsoh vl}hv dqg erwk dssurdfkhv duh edvhg rq d qrupdolw|

uhvxow iru d olqhdu frpelqdwlrq ri e>{� dqg e>{.1 Wkh Ilhoohu*v phwkrg uh0

txluhv wkdw e>{� dqg e>{. iroorz d elyduldwh qrupdo glvwulexwlrq vr wkdw wkh

hvwlpdwru gh�qhg e| wkh olqhdu frpelqdwlrq e8 ' Ee>{� � -e>{.� lv qrupdoo|

glvwulexwhg dv ^:/;`

e8 � �
�
fc j2

e8

�
/ +43,

zlwk yduldqfh j2
e8
lv jlyhq e|

j2
e8
' -2T @o Ee>{.� n T @o Ee>{��� 2-�J� Ee>{.c e>{�� 1 +44,

Jlyhq >{. 9' f/ frqglwlrqdo rq wkh qxoo k|srwkhvlv Mf G ��ER� ' f/ - lv

htxdo wr R1 Wklv lv vhhq e| qrwlqj wkdw

�� ER� ' R>{. � >{� ' f / R '
>{.

>{�

' -1 +45,

:



Lq rwkhu zrugv/ wkh qhw ehqh�w lv htxdo wr }hur li R ' -1 Xvlqj wklv uhvxow

wkh qhw ehqh�w hvwlpdwru fdq eh uhirupxodwhg dv

g�� ER� ' Re>{. � e>{� ' *}��e? |�@| Mf |o�e , R ' -*

' -e>{. � e>{� ' �Ee>{� � -e>{.� ' � e8 +46,

Wkdw lv/ lq whvwlqj wkh qxoo Mf G ��ER� ' f/ wkh glvwulexwlrq ri wkh qhw

ehqh�w hvwlpdwru zloo wkxv xqghu wkh qxoo iroorz wkh vdph glvwulexwlrq dv wkh

qhjdwlyh ri wkh Ilhoohu*v hvwlpdwru1

7 Hpslulfdo looxvwudwlrq

Wkh iroorzlqj h{dpsoh lv edvhg rq d vwxg| e| Rehqfkdlq hw do1 ^<` zklfk lv

d uhwurvshfwlyh dqdo|vlv ri dqwlghsuhvvdqw skdupdfrwkhuds| lq 41575 XV sd0

wlhqwv1 Wkh khdowk hfrqrplf txhvwlrq zdv zkhwkhu lw lv jrrg ydoxh iru prqh|

wr wuhdw sdwlhqwv zlwk ghsuhvvlrq zlwk Ioxr{hwlqh lqvwhdg ri wulf|foh dqwlgh0

suhvvdqwv +WFD,1 H�hfwlyhqhvv zdv phdvxuhg dv wkh sursruwlrq ri sdwlhqwv

ehlqj rq wkhlu lqlwldo wuhdwphqw diwhu 9 prqwkv1 Wkh uhvxowlqj LFHU hvwlpdwh

eo zdv XV' 049 dqg/ vlqfh wkh qhz wuhdwphqw lqfuhdvhg wkh h�hfw/ wklv uh hfwv

wkdw Ioxr{hwlqh wkhuds| grplqdwhg WFD1 Wr looxvwudwh wkh hpslulfdo glvwul0

exwlrq zh xvh d sorw ri 4333 errwvwuds uhsolfdwlrqv lq wkh frvw0h�hfwlyhqhvv

sodqh lq Iljxuh 4 wrjhwkhu zlwk wkh wzr sdudphwulfdoo| fdofxodwhg Ilhoohu*v

frq�ghqfh olplwv vkrzq dv ud|v iurp wkh ruljlq zlwk wkh vorshv -� ' �.� dqg

-2 ' �2fS1 Wkh frqfoxvlrq edvhg rq wkh Ilhoohu*v frq�ghqfh olplwv lv wkdw

iru zloolqjqhvv wr sd| sulfhv deryh 4:6 wkh qhz lqwhuyhqwlrq vkrxog eh fduulhg
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rxw/ wkdw lv wkh zloolqjqhvv wr sd| iru surgxflqj dqrwkhu xqlw ri h�hfwlyhqhvv

lv vljql�fdqwo| deryh wkh frvw ri surgxflqj rqh pruh xqlw ri h�hfwlyhqhvv1

ILJXUH 4 LQ KHUH

Iljxuh 5 vkrzv wkh qhw ehqh�w hvwlpdwh dqg wkh frq�ghqfh lqwhuydo iru wkh

qhw ehqh�w hvwlpdwh iru gl�huhqw zloolqjqhvv wr sd| sulfhv R1 R� fruuhvsrqgv

wr wkh sulfh iru zklfk wkh orzhu erxqg ri wkh frq�ghqfh lqwhuydo iru wkh

qhw ehqh�w lv htxdo wr }hur zkloh R2 fruuhvsrqgv wr wkh sulfh zkhq wkh xsshu

erxqg ri wkh frq�ghqfh lqwhuydo lv htxdo wr }hur1 Wkh frqfoxvlrq edvhg rq wkh

qhw ehqh�w dssurdfk +jlyhq wkh vljql�fdqfh ohyho dqg glvuhjduglqj qhjdwlyh

sulfhv, lv wkdw iru zloolqjqhvv wr sd| sulfhv deryh 4:6 wkh qxoo k|srwkhvlv ri

d qrq0srvlwlyh qhw ehqh�w +dqg wkdw wkh rog wuhdwphqw vkrxog eh frqwlqxhg,

fdq eh uhmhfwhg dqg wkh dowhuqdwlyh zklfk lv wr lpsohphqw wkh qhz wuhdwphqw

lv dffhswhg1

ILJXUH 5 LQ KHUH

E| frpsdulqj Iljxuhv 4 dqg 5 zh vhh wkdw -� ' R� dqg wkdw -2 '

R21 Wkxv -� fruuhvsrqgv h{dfwo| wr wkh sulfh R� dw zklfk wkh orzhu olplw

ri wkh frq�ghqfh lqwhuydo iru wkh qhw ehqh�w lv mxvw htxdo wr }hur zkloh -2

fruuhvsrqgv wr wkh sulfh R2 dw zklfk wkh xsshu olplw ri wkh frq�ghqfh lqwhuydo

iru wkh qhw ehqh�w lv mxvw htxdo wr }hur1
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8 Glvfxvvlrq dqg Frqfoxvlrq

Wkhuh lv d forvh uhodwlrq ehwzhhq wkh Ilhoohu*v dqg qhw ehqh�w phwkrg iru

whvwlqj frvw0h�hfwlyhqhvv zklfk fdq eh h{sodlqhg e| wkh idfw wkdw erwk phwk0

rgv duh edvhg rq d qrupdolw| dvvxpswlrq1 Lw fdq eh vkrzq wkdw wkh sulfhv

dw zklfk wkh qhw ehqh�w frq�ghqfh olplwv duh htxdo wr }hur duh lghqwlfdo wr

wkh vorsh ri wkh ud|v iru wkh Ilhoohu*v frq�ghqfh olplwv iru wkh lqfuhphqwdo

frvw0h�hfwlyhqhvv udwlr1

Wkh wzr urrwv/ lqwhusuhwhg dv sulfhv/ jhqhudoo| uh hfwv wkh vlwxdwlrq zkhq

wkh xsshu dqg orzhu erxqg lv htxdo wr }hur +vhh wkh h{dpsoh deryh,1 Krzhyhu/

zh pd| dovr kdyh wkh vlwxdwlrqv zkhuh wkh wzr sulfhv hlwkhu uh hfw wkh fdvh

zkhq wkh orzhu erxqg lv htxdo wr }hur ru wkh vlwxdwlrq zkhq wkh xsshu erxqg

lv htxdo wr }hur1 Wkh wzr odwwhu vlwxdwlrqv vkrxog eh uduh li wkh gl�huhqfh lq

khdowk h�hfwv duh vljql�fdqw1

Dgdswlqj d qhw ehqh�w dssurdfk iru dqdo|vlqj xqfhuwdlqw| lv dgydqwd0

jhrxv vlqfh lqwhusuhwdwlrq dqg vwdwlvwlfdo sureohpv dvvrfldwhg zlwk wkh LFHU

dssurdfk lv dyrlghg ^7`1 Wkh xvh ri wkh qhw ehqh�w dssurdfk dovr idflolwdwhv

vdpsoh vl}h fdofxodwlrqv dqg wkh xvh ri Ed|hvldq dssurdfkhv ^43/44`1 Ilqdoo|/

wkh qhw ehqh�w dssurdfk doorzv d irupdo uhodwlrq ehwzhhq frvw0h�hfwlyhqhvv

dffhswdelolw| fxuyhv dqg vwdwlvwlfdo lqihuhqfh wr eh hvwdeolvkhg ^8`1

Lq frqfoxvlrq/ wkh xvh ri wkh qhw ehqh�w dssurdfk iru dqdo|}lqj xqfhu0

wdlqw| lq hfrqrplf hydoxdwlrqv doorzv iru dssolfdwlrq ri wudglwlrqdo sdudphwulf

vwdwlvwlfdo phwkrgv iru frq�ghqfh lqwhuydo hvwlpdwlrq dqg k|srwkhvlv whvwlqj1

Ehvlghv wkdw wkh xvh ri wkh qhw ehqh�w dssurdfk idflolwdwhv xqfhuwdlqw| dqdo0

|vlv ri lqglylgxdo sdwlhqw frvw dqg h�hfwlyhqhvv gdwd lw dovr jlyhv wkh Ilhoohu*v
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olplwv ri wkh frq�ghqfh lqwhuydo iru wkh LFHU lq wkh frvw0h�hfwlyhqhvv sodqh1

Uhihuhqfhv

41 Euljjv D dqg Ihqq S1 Frq�ghqfh lqwhuydov ru vxuidfhvB Xqfhuwdlqw| rq

wkh frvw0h�hfwlyhqhvv sodqh1 Khdowk Hfrqrplfv 4<<;>:=:560:731

51 Euljjv DK/ Prrqh| F]/ Zrqghuolqj GH1 Frqvwuxfwlqj frq�ghqfh lq0

whuydo iru frvw0h�hfwlyhqhvv udwlrv= dq hydoxdwlrq ri sdudphwulf dqg

qrq0sdudphwulf whfkqltxhv xvlqj prqwh fduor vlpxodwlrq1 Vwdwlvwlfv lq

Phglflqh 4<<<>4;=6578065951

61 Wdperxu P/ ]hwkudhxv Q/ dqg Mrkdqqhvvrq P1 D Qrwh rq Frq�ghqfh

Lqwhuydov lq Frvw0H�hfwlyhqhvv Dqdo|vlv1 Lqwhuqdwlrqdo Mrxuqdo ri Whfk0

qrorj| Dvvhvvphqw lq Khdowk Fduh 4<<;>47=79:07:41

71 Vwlqqhww D/ dqg Pxoodk| M1 Qhw khdowk ehqh�wv= D qhz iudphzrun

iru wkh dqdo|vlv ri xqfhuwdlqw| lq frvw0h�hfwlyhqhvv dqdo|vlv/ Phglfdo

Ghflvlrq Pdnlqj 4<<;>4;=9;0;31

81 Oùwkjuhq P/ ]hwkudhxv Q1 Gh�qlwlrq/ lqwhusuhwdwlrq dqg fdofxodwlrq

ri frvw0h�hfwlyhqhvv dffhswdelolw| fxuyhv1 VVH2HIL Zrunlqj Sdshu Vh0

ulhv lq Hfrqrplfv dqg Ilqdqfh/ Qr 656/ 4<<<1 +Grzqordgdeoh iurp=

kwws=22vzrshf1kkv1vh2kdvwhi2dev2kdvwhi36561kwp,1

91 Qrwh wkdw wkh gdwd duh qrw dvvxphg wr eh elyduldwh qrupdoo| glv0

wulexwhg1
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:1 Frfkudq ZJ1 Vdpsolqj whfkqltxhv1 6ug hglwlrq1 Zloh|/ Qhz \run/

4<::1

;1 Ilhoohu HF1 Vrph sureohpv lq lqwhuydo hvwlpdwlrq1 Mrxuqdo ri wkh Ur|do

Vwdwlvwlfdo Vrflhw| 4<87>49=4:804;61

<1 Rehqfkdlq UO/ Pho� FD/ Furjkdq WZ dqg Exhvfklqj GS1 Errw0

vwuds dqdo|vhv ri frvw0h�hfwlyhqhvv lq dqwlghsuhvvdqw skdupdfrwkhuds|1

SkdupdfrHfrqrplfv 4<<:>44=79707:51

431 Euljjv D/ Wdperxu P1 Wkh ghvljq dqg dqdo|vlv ri vwrfkdvwlf frvw0

h�hfwlyhqhvv vwxglhv iru wkh hydoxdwlrq ri khdowk fduh lqwhuyhqwlrqv1

VVH2HIL Zrunlqj Sdshu Vhulhv lq Hfrqrplfv dqg Ilqdqfh Qr 567/

4<<;1

441 Euljjv/ D1K1 D ed|hvldq dssurdfk wr vwrfkdvwlf frvw0h�hfwlyhqhvv dqdo0

|vlv1 Khdowk Hfrqrplfv 4<<<>;=58:05941
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