
WKH KLSF LQLWLDWLYH= KRZ UHDOO\ JRRG LV LWB
e|

Gdqlho Frkhq
+Hfroh qrupdoh vxsìulhxuh/ dqg RHFG Ghyhorsphqw Fhqwuh,

Wkh fdqfhoodwlrq ri wkh srru frxqwulhv* ghew kdv ehhq kljk rq wkh djhqgd
ri srolf|pdnhuv iru txlwh d orqj wlph1 Wkh odwhvw vwhsv wdnhq lq Nroq/ Jhu0
pdq| lq Mxqh 4<<< kdyh ixuwkhuhg wkh h�ruw wr d vljql�fdqw ohyho1 Dowkrxjk
pxfk uhpdlqv wr eh grqh/ wkh KLSF lqlwldwlyh/ li surshuo| pdqdjhg/ frxog
zhoo kdyh wkh vdph lpshwxv rq wkh yhu| srru frxqwulhv dv wkh Eudg| ghdo kdg
lq wkh odwh hljkwlhv rq wkh plggoh lqfrph ghewruv1 Ghvslwh wkh fulwlflvp wkdw
zhuh h{sodlqhg dw wkh wlph/ lw lv lqghhg qrz idluo| dffhswhg wkdw wkh Eudg|
ghdo zdv lq xhqwldo rq wkh uhfryhu| ri frxqwulhv olnh Ph{lfr1 Zloo wkh KLSF
gr wkh vdph wr wkh yhu| srru frxqwulhvB

Udwkhu wkdq uhylhzlqj lq ghwdlo d surfhvv zklfk kdv douhdg| uhfhlyhg pxfk
dwwhqwlrq/ wklv sdshu zloo wu| wr hpskdvl}h d qxpehu ri fulwlfdo srlqwv zklfk
pd| kljkoljkw vrph ri wkh gl!fxowlhv zklfk duh |hw wr eh ryhufrph1 Wkh
fux{ ri rxu dujxphqw/ iroorzlqj wkh dqdo|vlv wkdw kdg ehhq shuiruphg rq wkh
Eudg| frxqwulhv/ lv wr glvwlqjxlvk qrplqdo dqg dfwxdo ghew fdqfhoodwlrq1 Wklv
lv doo wkh pruh fulwlfdo lq wkh frqwh{w ri wkh KLSF lqlwldwlyh wkdw fuhglwruv
frxqwulhv pljkw eh whpswhg wr frxqw dv �dlg� zkdw uhdoo| dprxqwv wr d
fohdqlqj ri wkh errn1

Wkh ylhz wkdw L zloo ghyhors lq wklv sdshu lv lqghhg wkdw wkh shuvshfwlyh rq
wkh KLSF lqlwldwlyh lv wrwdoo| glvwruwhg e| wkh idfw wkdw 0frqwudu| wr wkh Eudg|
ghdo lwvhoi0 lw odfnv doo shuvshfwlyh rq wkh �pdunhw ydoxh� ri wkh ghew zklfk
lv zulwwhq grzq1 Wkh pdunhw ydoxh wkdw L kdyh lq plqg lv d gl�huhqw frqfhsw
iurp wkh suhvhqw ydoxh fdofxodwlrqv zklfk duh xvxdoo| shuiruphg zkhq ghdolqj
zlwk wkh KLSF1 Wkrvh fdofxodwlrqv uh0dvvhvv wkh glvfrxqw idfwru dqg fruuhfw
iru wkh frqglwlrqdolw| ri wkh ghew +fduu|lqj lq dyhudjh dq lqwhuhvw udwh ri derxw
5( djdlqvw d pdunhw udwh ri 0vd|0 :(,1 Wkh dssursuldwh �pdunhw ydoxh� lv
rqh wkdw wdnhv dffrxqw ri wkh ulvn ri qrq0sd|phqw= duuhduv/ uhvfkhgxolqj dqg
�frqvwudlqhg� uh�qdqflqj ri ydulrxv vruwv1

Wklv pdunhw ydoxh shuvshfwlyh lv qrw rqo| vhpdqwlf/ lw lv qrw rqo| d zd|
ri vd|lqj wkdw wkh zulwh0r� dprxqwv wr ohvv wkdq lv xvxdoo| dvvxphg e| wkh
grqruv frxqwulhv1 Lw lv dovr d zduqlqj/ dqg d phdqv ri dgguhvvlqj vrph ri wkh
dowhuqdwlyh wr wkh surfhvv zklfk lv hqjdjhg1 Lw lv d zduqlqj/ �uvw/ djdlqvw wkh
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ulvn wkdw grqruv frxqwulhv pljkw vfdoh grzq dlg e| dq dprxqw zklfk lv wlhg
wr wkh ghew zulwh0r� wkdw wkh| kdyh judqwhg1 Li wklv zdv lqghhg fduulhg rxw/
hyhq rqo| sduwldoo|/ lw pd| wxuq rxw wkdw wkh h{huflvh zrxog eh ghwulphqwdo
wr wkh ghewruv1 Wklv zrxog eh doo wkh pruh zruulvrph wkdw wkh wuhqg ri qhw
r!fldo ghyhorsphqw dvvlvwdqfh +RGD, lv qhjdwlyh/ erwk lq uhodwlyh dqg lq
devroxwh whupv1 Li rqh wdnh iru lqvwdqfh/ wkh vkdyh ri qhw RGD lq wkh JQS ri
wkh Ghyhorsphqw Dvvlvwdqfh Frpplwwhh +GDF, frxqwulhv/ lw ghfolqhg wr 3155
shufhqw/ frpsduhg wr 3168 shufhqw lq wkh plg0;3*v1 +Fi1 Joredo Ghyhorsphqw
Ilqdqfh/ 4<<<,1 Rqo| irxu frxqwulhv 0Ghqpdun/ wkh Qhwkhuodqgv/ Qruzd| dqg
Vzhghq0 h{fhhghg wkh Xqlwhg Qdwlrqv wdujhw ri 31: shufhqw ri JQS lq 4<<:1
Rqo| wkuhh frxqwulhv 0Luhodqg/ Vzhghq dqg wkh Xqlwhg Nlqjgrp0 dqqrxqfhg
lqfuhdvhg lq dlg exgjhwv1

Wklv pdunhw shuvshfwlyh dovr r�huv dq djhqgd iru srolf|pdnhuv1 Li d �pdu0
nhw sulfh� frxog eh djuhhg xsrq e| doo sduwlhv/ zklfk zrxog ydoxh surshuo| wkh
ghew ri wkh KLSF/ wkhq rqh vkrxog doorz wkh ghewru frxqwulhv wr jr eh|rqg
wkh fxuuhqw lqlwldwlyh1 Wkh| frxog/ lqghhg/ eh r�huhg wkh rswlrq wr uhsxu0
fkdvh/ dw wkh fruuhvsrqglqj pdunhw sulfh/ pruh ghew wkdq zkdw kdv ehhq
ghvljqhg e| wkh fxuuhqw ghew fdqfhoodwlrq vfkhph1 Iru wkrvh frxqwulhv zkr
zdqw wr/ wklv frxog rshq wkh zd| wr d �qdo h{lw1

Wkh sdshu zloo surfhhg dv iroorzv1 L zloo �uvw uhylhz fulwlfdoo| wkh ghew
wkuhvkrogv wkdw duh xvxdoo| dgrswhg zkhq dvvhvvlqj wkh dprxqw ri ghew uholhi
wkdw lv qhhghg1 L wkhq wxuq wr dgrswlqj d pdunhw ydoxh shuvshfwlyh rq wkh
ghew lqyroyhg1 L wkhq uhylhz vrph ri wkh dowhuqdwlyh sursrvdov wkdw kdyh ehhq
sxw iruzdug e| QJRv dqg pxowlodwhudo djhqflhv dqg wkhq vxjjhvw d sursrvdo
wr hqkdqfh wkh lqlwldwlyh1

4 D pdunhw shuvshfwlyh rq ghew

414 Ghew dqg uhsd|phqwv

Wkh pdunhw shuvshfwlyh wkdw L zdqw wr hpskdvl}h lv wrwdoo| gl�huhqw iurp
dqrwkhu/ dowkrxjk dq htxdoo| fuxfldo/ h{huflvh zklfk dprxqwv wr hvwlpdwh wkh
ghew lv suhvhqw ydoxh whupv1 Suhvhqw ydoxh fdofxodwlrqv wdnh dffrxqw ri wkh
idfw wkdw pxfk ri wkh KLSF* ghew lv pdgh dw frqfhvvlrqdo whuqv vr wkdw wkh
vwuhdp ri sulqflsdo dqg lqwhuhvw idoolqj gxh gr qrw dgg xs/ zkhq glvfrxqwhg
dw pdunhw udwh ri lqwhuhvw/ wr lwv idfh ydoxh exw wr ohvv1 Lq dyhudjh/ wkh udwlr
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ri suhvhqw ydoxh wr idfh ydoxh lv durxqg 88( +vhh wdeoh 4 iru euhdngrzq,1
Suhvhqw ydoxh fdofxodwlrqv/ krzhyhu/ gr qrw vfdoh grzq wkh vhuylfh ri wkh
ghew e| wkh suredelolw| wkdw lw zloo lqghhg eh krqruhg/ qru +zklfk doprvw
dprxqwv wr wkh vdph wklv, e| wkh olnholkrrg wkdw wkh ghew zloo kdyh wr eh
uh�qdqfhg +hlwkhu wkurxjk qhz ordqv/ h{solflw uhvfkhgxolqj ru duuhduv,1 Vxfk
h{shfwdwlrqv/ lqvwhdg/ duh wkh gulylqj irufh ehklqg pdunhw ydoxhv/ dqg wkh|
duh wkrvh zklfk vkrxog eh wdnhq lqwr dffrxqw zkhq dvvhvvlqj wkh vfrsh ri wkh
KLSF lqlwldwlyh1

Dv d �uvw vkrw rq wklv txhvwlrq/ rqh fdq uhihu wr wkh Joredo Ghyhorsphqw
Ilqdqfh +JGI, fdofxodwlrqv1 Rqh fdq uhdg wkdw wkh ghew vhuylfh ri wkh ghew
ri wkh vhyhuho| lqghewhg orz lqfrph frxqwulhv dprxqwhg wr ;: eo ' +rq dq
ryhudoo vwrfn ri 54415 eo,1 \hw wkh qhw wudqvihu lwhp +zklfk lv wkh gl�huhqfh
ehwzhhq kdyh pxfk wkh frxqwu| jrw dowrjhwkhu iurp lwv fuhglwruv dqg krz
pxfk lw dfwxdoo| wudqvihuuhg wr wkhq, lv yluwxdoo| qlo/ lq idfw voljkwo| srvlwlyh
+zklfk phdqv wkdw dowrjhwkhu lw dfwxdoo| uhfhlyhg pruh wkdq lw sdlg rq wkh
ghew olqh,1

Wklv shuvshfwlyh lv d idploldu lvvxh wkdw kdv ehhq udlvhg uhshdwhgo| dw wkh
wlph ri wkh Eudg| ghdov1 Zkhq d fuhglwru uhgxfhv lwv fodlp rq d ghewru e|
4 groodu/ e| krz pxfk grhv lw uhdoo| uhgxfh wkh exughq ri wkh ghewruB Dw
wkh wlph ri wkh Eudg| lqlwldwlyh/ wkh ghew ri prvw plggoh lqfrph ghewruv zdv
txrwhg rq d vhfrqgdu| pdunhw/ lq zklfk frpphufldo edqnv zrxog wudgh dqg
vhoo wkhlu dvvhwv1 Lq vrph h{wuhph fdvhv vxfk dv Erolyld/ wkh glvfrxqw rq wkh
ghew fdph grzq dv orz dv <8(/ zklfk phdqw wkdw wkh fuhglwruv zhuh zloolqj
wr vhoo 8 fhqwv d fodlp qrplqdoo| sulfhg rqh groodu1 Wkh Eudg| lqlwldwlyh lwvhoi
r�huhg wr fxw wkh qrplqdo ydoxh ri wkh ghew e| d vljql�fdqw dprxqw1 Lq wkh
+h{wuhph, fdvh ri Erolyld iru lqvwdqfh wkh Eudg| ghdo fduulhg d ;7 shufhqw
glvfrxqw1 Lq wkh ohvv vhyhuh fdvh ri Eud}lo dqg Ph{lfr/ rq ri wkh nh| rswlrq
r�huhg wr wkh Edqn lqyroyhg d 68 shufhqw glvfrxqw1 Lq wkh fdvh ri d frxqwu|
olnh Hfxdgru/ zklfk uhfhqwo| jr lq wkh plgvw ri d qhz iruhljq ghew fulvlv/
wkh glvfrxqw djuhhg xsrq lq wkh Eudg| ghdo dprxqwhg wr 78 shufhqw1 \hw/
lq wkh lpphgldwh diwhuzdugv ri wkh Eudg| ghdo/ wkh ghew zdv vwloo txrwhg dw
d vljql�fdqw glvfrxqw1 Lq wkh fdvh ri Dujhqwlqd/ wkh glvfrxqwhg erxqg zdv
wudghg dw 94 fhqwv rq wkh groodu +5:23:2<5,/ lq wkh fdvh ri Qljhuld zklfk lv
shukdsv forvhu wr wkh fdvh dw kdqg qrz/ lw zdv txrwhg dw 58 fhqwv rq wkh
groodu +l1h1 d :8( glvfrxqw, diwhu d fdvk0edfn dw d 93( glvfrxqw +dqg ghvslwh
wkh froodwhudol}hg fdslwdo wkdw zdv judqwhg iru wkh ghdo,$ Wkhvh qxpehuv/
zklfk zhuh dq lqwhjudo sduw ri wkh ghedwh dw wkh wlph ri wkh Eudg| ghdo/ duh
vwurqj hylghqfh ri wkh glvfuhsdqf| ehwzhhq wkh pdunhw ydoxh ri wkh ghew dw
wkh wlph zkhq wkh Eudg| ghdov zhuh vljqhg1
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415 Htxloleulxp pdunhw sulfhv

Wkhvh sulfhv duh d vwurqj lqglfdwlrq ri wkh idfw wkdw wkh pdunhw glg qrw
h{shfw ixoo uhsd|phqw ri wkh ghyhorslqj frxqwulhv ghew/ hyhq +rq wkh gd|,
diwhu wkh Eudg| lqlwldwlyh zdv lpsohphqwhg1 Wklv dw ohdvw vkrxog lpso| wkdw
ghew uhgxfwlrq lqlwldwlyh vkrxog qrw eh frxqwhg dw idfh ydoxh1 Dv Exorz dqg
Urjr� +4<<3, srlqwhg rxw lq d vhplqdo sdshu/ wkhuh lv hyhq pruh wr lw wkdq
wkh vkhhu glvfrxqw idfwru1 Lw lv lqghhg fulwlfdo wr pdnh d glvwlqfwlrq ehwzhhq
dyhudjh sulfhv +zklfk duh hperglhg lq vhfrqgdu| pdunhw sulfhv, dqgpdujlqdo
sulfhv zklfk fruuhvsrqg wr wkh h�hfw/ dw wkh pdujlq/ ri uhgxflqj wkh ghew1
Lq rughu wr judvs wkh vljql�fdqfh ri wklv fulwlfdo glvwlqfwlrq/ dvvxph wkdw wkh
pdunhw h{shfwv d frxqwu| wr jhqhudwh/ lq suhvhqw ydoxh whup/ d �{hg dprxqw
f ri uhvrxufhv wkdw zloo eh vkduhg e| wkh fuhglwruv� Wkh pdunhw sulfh ri wkh
ghew/ fdoo lw ^/ lv wkhq vlpso| zruwk=

^ ' f*(

lq zklfk ( lv wkh rxwvwdqglqj vwrfn ri ghew zklfk od| fodlp rq wklv slh f�
Qrz dvvxph wkdw wkh ghew lv zulwwhq grzq/ dw wkh pdujlq e| d iudfwlrq %1 Vr
orqj dv wkh qhz ydoxh (� ' %( lv vwloo vpdoohu wkhq f/ wkh sulfh ri wkh qhz
ghew zloo ulvh wr

^� ' f*(�/

|hw nhhslqj wkh ryhudoo pdunhw ydoxh ri wkh ghew/ fdoo lw T / xqfkdqjhg dw f1

Lq rwkhu zrugv/ ghvslwh d ghew uhgxfwlrq lqlwldwlyh zklfk pd| eh vljqli0
lfdqw/ wkh qhw ehqh�w wr wkh frxqwu| ri wkh ghew uhgxfwlrq vfkhph pljkw
eh qlo/ lqdvpxfk dv lw zloo vwloo kdyh wr sd| wkh vdph dprxqw f diwhu wkh
ghdo1 Iroorzlqj Exorz dqg Urjr�/ zh pxvw wkhq glvwlqjxlvk wkh dyhudjh
sulfh +zklfk lv/ lq sulqflsoh/ revhuydeoh rq wkh vhfrqgdu| pdunhwv, dqg wkh
pdujlqdo sulfh/ ^6/ zklfk fdq eh gh�qhg dv =

^6 '
YT

Y(

l1h1 wkh sulfh zklfk lqglfdwhv/ dw wkh pdujlq/ krz pxfk fdq d ghew uhgxfwlrq
vfkhph eulqj/ lq h{shfwhg uhsd|phqw/ wr wkh frxqwu|1 Lq wkh h{wuhph h{dpsoh
zkhuh/ qr pdwwhu zkdw/ wkh frxqwu| zloo dozd|v sd| f +vr orqj dv wkh ghew
lv odujhu,/ rqh vhhv wkdw wkh pdujlqdo sulfh ri wkh ghew lv }hur vr orqj dv wkh
ghew lv odujhu wkdq f1

Wkhvh h{dpsohv duh qrw rqo| vshfxodwlyh1 Wkh| zhuh dssolhg e| Exorz
dqg Urjr� wr wkh dqdo|vlv dq rqh ri wkh hduo| ex|0edfn h{huflvh wkdw zdv
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shuiruphg/ diwhu wkh ghew fulvlv ri wkh ;3*v e| Erolyld1 Vsrqvruhg e| ydulrxv
grqruv/ wkh Erolyldq jryhuqphqw uhsxufkdvhg rq wkh pdunhw kdoi wkh idfh
ydoxh ri lwv ghew1 Dv d uhvxow/ wkh sulfh vlpso| vkrrw xs wr wzlfh lw hduolhu
ydoxh +iurp 8 fhqwv wr 43 fhqwv rq wkh groodu,/ ohdylqj olwwoh uholhi ri Erolyld
rqfh wkh ex|0edfn zdv shuiruphg1

AIurp d pruh wkhruhwlfdo srlqw ri ylhz/ zulwh wkdw wkh ydoxh ri wkh ghew
dv wkh suhvhqw glvfrxqwhg ydoxh ri ixwxuh sd|phqwv f|/ zklfk duh wkhpvhoyhv
gudzq iurp d suredelolw| glvwulexwlrq _8 Ef�> +zklfk phdqv wkdw 8 E%� lv wkh
suredelolw| wkdw f lv orzhu wkdq %,1 Wkhq wkh ydoxh fdq eh zulwwhq dv =

T '

�]
(

f

f_8 Ef� n(d�� 8 E(�o

�

Wkh �uvw sduw ri wkh ohiw kdqg vlgh fruuhvsrqg wr wkh sd|phqwv zklfk
duh iruzdughg e| wkh frxqwu| lq wkh fdvh zkhq wkhlu sd|phqw fdsdelolw| f
lv orzhu wkdq wkh idfh ydoxh idoolqj gxh> wkh vhfrqg sduw fruuhvsrqgv wr wkh
h{shfwhg sd|phqwv dvvrfldwhg wr wkh fdvh zkhq wkh ghew lv uhsdlg lq ixoo1
Rqh fdq zulwh=

� � Z ' �� 8 E(�

dv wkh suredelolw| wkdw lqghhg/ wkh frxqwu|*v uhvrxufhv h{fhhg +lq suhvhqw
ydoxh whupv, zkdw lw rzhv wr lwv fuhglwruv1 Vr orqj dv wkh vwuhdp ri ihdvleoh
sd|phqw uhpdlq ehorz ( wkhq wkh frxqwu| rqo| sd|v f > zkhq wkh| duh
zruwk pruh/ wkhq wkh frxqwu| uhsd|v ( rq ixoo1 Rqh fdq zulwh wkh dyhudjh
sulfh dv=

^ '
T

(
'

�

(

]
(

f

f_8 Ef� n d�� 8 E(�o

dqg wkh pdujlqdo ydoxh=

^6 '
YT

Y(
' �� 8 E(�

zklfk lv dozd|v orzhu wkdq wkh dyhudjh ydoxh/ dqg vlpso| fruuhvsrqgv wr wkh
suredelolw| wkdw wkh ghew zloo eh uhsdlg lq ixoo1 Lq wkh h{wuhph fdvh zkhq rqh
qhyhu h{shfw wkh ghew wr eh uhsdlg lq ixoo/ wkhq wkh pdujlqdo sulfh ri wkh
ghew/ zklfk phdvxuhv lq suhvhqw ydoxh whup/ wkh ehqh�w ri +pdujlqdo, ghew
uhgxfwlrq lv vlpso| }hur1 Wklv lv w|slfdoo| wkh fdvh wkdw wkh Erolyldq dxwkrul0
wlhv glvfryhuhg/ rqfh wkh| uhdol}hg wkdw fxwwlqj e| kdoi wkhlu rxwvwdqglqj ghew
glg qrwklqj wr uhgxfh lwv pdunhw ydoxh1
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Wklv h{huflvh/ krzhyhu vlpsolvwlf/ grhv xqghuolqh wkh qhhg wr glvwlqjxlvk
d vwulfw qrplqdo dffrxqwlqj ri ghew zulwh r� iurp d �pdunhw edvhg� dffrxqw0
lqj zklfk dqdo|}hv wkh h{whqw wr zklfk h{shfwhg iruwkfrplqj sd|phqwv duh
uhgxfhg1 Wkh| ixuwkhupruh srlqw wr wkh lghd wkdw pdunhw sulfhv wkhpvhoyhv
whqg wr h{djjhudwh wkh ehqh�wv ri ghew zulwh r�/ lq dv pxfk dv wkh| duh
xvxdoo| orzhu wkdq wkh wuxh sulfh ri wkh zulwh r�/ qdpho| wkh pdujlqdo sulfh
ri wkh ghew1

5 Wkuhvkrogv ri vroyhqf|

Dv d vwduwhu wr wkh hpslulfdo dqdo|vlv/ lw lv lpsruwdqw wr kdyh lq plqg d plq0
lpxp ehqfkpdun wr jdxjh wkh h{whqw wr zklfk ghew vkrxog eh lqwhusuhwhg dv
wrr odujh1 Wkuhh udwlrv duh xvxdoo| wdnhq lqwr dffrxqw= ghew0wr0h{sruw/ ghew0
wr0JGS dqg Ghew0wr0Wd{ uhfhlswv1 Wkh KLSF lqlwldwlyh hvvhqwldoo| uho| rq wkh
prvw srsxodu ri wkh wkuhh/ wkh ghew0wr0h{sruw udwlr/ dqg jlyh dq dgglwlrqdo/
doehlw dw wklv vwdjh/ d pdujlqdo rqh wr wkh ghew0wr0wd{ udwlrv1 Ruljlqdoo|/ wkh
ehqfkpdun ghew0wr0h{sruw udwlr kdv ehhq vhw dw 533(> diwhu wkh Nroq djuhh0
phqw lw kdv ehhq uhgxfhg wr 483(1 Wkh ghew0wr0wd{ udwlr zdv ruljlqdoo| vhw
dw 5;3(> diwhu wkh Nroq djuhhphqw lw kdv ehhq orzhuhg wr 583(> dowkrxjk lw
frphv lqwr sod| rqo| li wkh h{sruw wr JGS udwlr lv deryh 63( dqg wkh wd{ wr
JGS udwlr lv deryh 48(1

Wr vwduw zlwk/ lw pd| eh xvhixo wr vwduw zlwk wkh vlpsoh txhvwlrq= zkhuh
gr wkhvh qxpehuv frph iurp/ fdq zh udwlrqdol}h wkhpB Zh fdq wklqn ri dw
ohdvw irxu gl�huhqw phwkrgv dlphg dw vxjjhvwlqj zkhuh wkhvh fulwlfdo qxpehuv
vkrxog olh1

l, Dyhudjh ghew udwlrv dw wkh wlph ri wkh �uvw uhvfkhgxolqj

Wklv lv wkh vlpsohvw dqg prvw qdlyh phwkrg/ |hw lw lv fhuwdlqo| d whoolqj
lqglfdwru= zkdw zdv lq dyhudjh wkh ghew ohyho wkdw zdv uhdfkhg zkhq frxqwulhv
h{shulhqfhg wkhlu �uvw ghew fulvlvB Wkh dqvzhu frphv dv iroorzv= iru Odwlq
Dphulfd dv d zkroh wkh dyhudjh ydoxh fruuhvsrqgv wr d ghew0wr0h{sruw udwlr
zruwk 583( dqg iru wkh zruog dv d zkroh lw vwrrg dw 5:3( lq wkh hljkwlhv1
Wkh qxpehu lv suredeo| dq xsshu erxqg wr wkh qxpehu wkdw zh pxvw nhhs
lq plqg lq rughu wr dvvhvv wkh suredelolw| ri vxfk hyhqw wr rffxu1

ll, Uhyhdohg suhihuhqfh dujxphqw
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Dqrwkhu phwkrg frqvlvw lq h{wudsrodwlqj wkh vhuylflqj fdsdflw| wkdw zdv
revhuyhg lq wkh sdvw/ dv d pdqqhu ri frpsxwlqj wkh xsshu olplw wr wkh ghew
udwlr1 Dw wkh folpd{ ri wkh ghew fulvlv/ lq wkh plg0hljkwlhv/ wkh frxqwulhv
zklfk zhuh kljko| lq ghew glg wudqvihu deurdg d vljql�fdqw dprxqw ri uh0
vrxufhv1 Dv wkhruhwlfdo prghov zrxog vkrz +vhh Frkhq +4<<4,/ rqh fdq wdnh
wkhvh wudqvihu ri uhvrxufhv dv rqh lqgluhfw zd| ri hydoxdwlqj wkh frvw ri ghew
uhsxgldwlrq wkdw wkh ghewru frxqwu| zrxog kdyh vx�huhg/ kdg lw qrw eh zloo0
lqj wr vhuylfh lwv ghew1 Iurp vxfk lqgluhfw hvwlpdwh/ rqh fdq h{wudsrodwh wkh
xsshu erxqg ri wkh ghew0wr0h{sruw +ru iru wkdw pdwwhu ghew0wr0JGS, udwlrv
wkdw rqh frqvlvwhqw zlwk vxfk dq lpsolflw �froodwhudo�1

Li rqh wdnhv wkh �wrs �yh� ghewruv ri Odwlq Dphulfd +Dujhqwlqd/ Eud}lo/
Fkloh/ Ph{lfr dqg Yhqh}xhod,/ rqh fdq uhfrqvwuxfw dq xsshu erxqg iru wkh
ghew0wr0JGS udwlr ri derxw ;3(1 +Zklfk lv lqghhg wkh ehqfkpdun wdnhq e|
wkh Zrug Ghew Wdeoh,1 Rqh fdq vhh krzhyhu wkdw wkh dujxphqw ehklqg wkh
;3( ehqfkpdun klqjh rq wkh dvvxpswlrq wkdw wkh qhw wudqvihuv wkdw zhuh
revhuyhg dw wkh shdn ri wkh zruvw ghew fulvlv frxog eh uhshdwhg lq fdvh ri
qhfhvvlw|$ Dowkrxjk rxu wkhruhwlfdo prgho vxjjhvw wkdw wklv vkrxog lqghhg eh
wkh fdvh/ wkhuh lv olwwoh grxew wkdw ;3( fhlolqj lv gh�qlwho| dq xsshu olplw ri
vroyhqf|1

lll, Wd{ exughq

Wkh vdph uhyhdohg dujxphqw phwkrg wkdw zdv xvhg deryh/ fdq eh xvhg
lq sulqflsoh/ wr dvvhvv wkh xsshu erxqg/ dv d iudfwlrq ri lwv wd{ edvh/ ri
d ghew wkdw d jryhuqphqw pljkw vhuylfh1 Dowkrxjk zh zdon khuh rq pruh
xqfhuwdlq zdwhuv/ rqh fdq wdnh dv dq xsshu erxqg wkh ydoxh wkdw zdv uhdfkhg
e| vxfk odujh ghewruv dv wkh jryhuqphqwv ri Luhodqg/ Ehojlxp dqg Lwdo|/
wkdw glg vxffhhg wr uhdfk sulpdu| vxusoxvhv dlphg dw vwdelol}lqj wkhlu ghew0
wr0JGS udwlrv1 Dw wkh folpd{ ri wkhlu h�ruwv/ Ehojlxp uhdfkhg d sulpdu|
vxusoxv dprxqwlqj wr 43( ri lwv wd{ edvh> Lwdo| 45( dqg Luhodqg 48(1 Li
rqh wdnhv Luhodqg gdwd dv �wkh� xsshu erxqg/ dqg li rqh dssolhv djdlq wkh
vdph whfkqltxh/ rqh wkhq jhwv dq xsshu erxqg iru wkh ghew0wr0wd{ udwlr ri
633(1 Dowkrxjk wkh qxpehu dsshduv wr eh qhdu wkh 5<3( ehqfkpdun wkdw
zh uhdfkhg suhylrxvo|/ wkh| duh qrw phdqw wr fdswxuh wkh vdph fhlolqjv1 Lq
wkh fdvh wkdw zdv glvfxvvhg lq wkh jurzwk frqwh{w/ wkh fhlolqj zdv phdqw wr
fdswxuh wkh h{whuqdo ghew0wr0JGS udwlr/ zkloh lq wkh uhyhdohg dujxphqw wkdw
zh vnhwfk qrz/ wkh fhlolqj fdswxuhv wrwdo jryhuqphqw ghew +erwk grphvwlf dqg
iruhljq,1 Li rqh wuxvwv wkh rughu ri pdjqlwxgh wkdw zh uhdfkhg/ wklv pljkw eh
dq lqglfdwlrq ri wkh idfw wkdw iruhljq ghew lv lpsolflwo| idyruhg ryhu grphvwlf
ghew +wkh odwwhu ehlqj mxqlru wkh iruphu,1

:



ly, Ulvn ri ghew fulvlv

Rqh fdq dovr dvvhvv zkdw lv wkh ehvw suhglfwru ri d ghew fulvlv dqg xvh
vxfk suhglfwruv dv dq lqgluhfw zd| ri phdvxulqj wkh wkuhvkrogv ri vroyhqf|1
Exloglqj xsrq suhylrxv uhvhdufk/ L kdyh ghyhorshg dq hpslulfdo phwkrg edvhg
xsrq wkh ulvn ri d ghew fulvlv +phdvxuhg e| wkh ulvn ri d ghew uhvfkhgxolqj,
zklfk lv vxppdul}hg lq dsshqgl{ 41 Zkhq dffrxqw lv wdnhq ri doo rwkhu uhoh0
ydqw fkdudfwhulvwlfv ri d ghew fulvlv +hgxfdwlrq/ hfrqrplf srolf|/ rshqqhvv111,/
wkh ghew0wr0JGS udwlr lv wkh prvw vljql�fdqw suhglfwru ri d ghew fulvlv1 Zkhq
d �eolqg dvvhvvphqw� ri wkh vroyhqf| ri d frxqwu| lv shuiruphg lqvwhdg/ d ghew
wr 0h{sruw udwlr wxuqv rxw wr eh d ehwwhu suhglfwru wkdw wkh ghew0wr JGS1 Exw
lw dovr dfwxdoo| wxuqv rxw lq wklv fdvh wkdw wkh ghew0wr wd{ udwlr lv |hw d ehw0
whu suhglfwru ri d ghew fulvlv/ zkhq d eolqg dvvhvvphqw lv uhtxhvwhg1 Lq rughu
wr wudqvodwh wkhvh uhvxowv lqwr wkuhvkrogv ri vroyhqf|/ L kdyh frpsxwhg wkh
udwlrv iru zklfk wkh ulvn ri d ghew fulvlv h{fhhgv 93( +zklfk lwvhoi dsshduv wr
eh wkh prvw vljql�fdqw udwlr vr idu dv wkh lpsdfw rq jurzwk lv frqfhuqhg,1 L
rewdlq iru hdfk ri wkhvh fulwhuld wkh iroorzlqj qxpehuv=

Ghew udwlrv zklfk wuljjhuv wkh ulvn ri d ghew fulvlv
Ghew0wr0JGS= 83(
Ghew0wr0H{sruw= 533(
Ghew0wr0Wd{= 633(

Dv rqh vhhv/ wkhvh udwlrv duh idluo| lq olqh zlwk wkrvh zklfk duh wudglwlrq0
doo| xvhg iru dvvhvvlqj ghew0wr0JGS dqg ghew0wr0h{sruw udwlr1

Eh|rqg wkh qxpehuv wkhpvhoyhv/ wkh suhylrxv glvfxvvlrq vkrzv wkdw wkh
ghew0wr0wd{ udwlr vkrxog eh wkh uhohydqw ehqfkpdun1 Rqh dujxphqw djdlqvw
xvlqj wklv udwlr lv wkdw lw lv rshq wr d prudo kd}dug lvvxh= jryhuqphqwv frxog
eh whpswhg wr orzhu wkh wd{ edvh lq rughu wr udlvh wkh dprxqw ri d ghew
zulwh0r� wkdw wkh| pljkw rewdlq fruuhvsrqglqjo|1 Rqh vlpsoh dowhuqdwlyh wr
xvlqj dfwxdo ghew0wr0 wd{ udwlrv frxog eh wr vhw d qrupdwlyh hvwlpdwh ri wd{
uhfhlswv wkdw wkh LPI frxog ghwhuplqh dv dq remhfwlyh1

;



6 Sulflqj wkh KLSF ghew

614 Hfrqrphwulf hvwlpdwhv

Suhylrxv dwwhpswv wr phdvxuh wkh hodvwlflw| ri wkh sulfh ri wkh ghew zlwk
uhvshfw wr lwv qrplqdo ydoxh fdq eh irxqg lq e| Sxufhoo dqg Ruodqvnl +4<;;,/
Vdfkv dqg Kxl}lqjd +4<;:, ru lq p| suhylrxv zrun +Frkhq 4<<3/ 4<<5,1 L kdyh
hvwlpdwhg dq htxdwlrq/ uhsuhvhqwdwlyh ri wkhvh hduolhu vwxglhv/ dv iroorzv=

uJ} R ' D�fS� f�SD�
Ef��D2�

uJ}(*f � 2�2��
Ef�Sf��

�*( � ��f�S
Ef��.��

-*( .Wlph Gxpplhv

+4,

- ' f�DSf Srrohg htxdwlrqv iru 4<;9145 dqg 4<<:145 gdwd1 93 ghjuhhv ri
iuhhgrp1 +Vwdqgdug huuruv lq sduhqwkhvlv,1 R ' sulfh ri wkh ghew rq wkh
vhfrqgdu| pdunhw> ( ' ghew> f ' h{sruwv> � ' duuhduv> - ' uhvfkhgxolqj
shuiruphg vlqfh 4<;51

Wklv htxdwlrq +edvhg rq suh0Eudg| ghdo gdwd, hperglhv txlwh d ihz vwuln0
lqj uhvxowv1 Wr vwduw zlwk/ lw suhglfwv wkdw wkh fulwlfdo udwlr ri ghew0wr0h{sruw
deryh zklfk d vhfrqgdu| pdunhw glvfrxqw +sulfh orzhu wkdq 433(, dulvhv lv
+vrphkrz pludfxorxvo|, d ghew0wr0h{sruw udwlr ri 533(1 Wklv lv wkhq shu0
ihfwo| lq olqh zlwk wkh uhvxowv ri wkh suhylrxv vhfwlrq= d ghew fulvlv hphujhv
zkhq wkh fuhglwruv gr qrw h{shfw ixoo uhsd|phqw1 Iurp wkdw srlqw rq/ wkh
+sduwldo, hodvwlflw| ri wkh vhfrqgdu| pdunhw sulfh zlwk uhvshfw wr wkh ghew lv
hvwlpdwhg dw 031986/ zklfk phdqv wkdw d 43( lqfuhdvh ri wkh ghew uhgxfhv
wkh sulfh 9(1

Dqrwkhu vwulnlqj ihdwxuh hphujhv/ qdpho|/ wkh lpsdfw ri ghew uhvfkhgxolqj
dqg duuhduv xsrq wkh ydoxdwlrq ri wkh ghew1 Wdeoh 4 vkrzv krz wkhvh hvwl0
pdwhv ydu| zlwk gl�huhqw k|srwkhvhv uhjduglqj ghew0wr0h{sruw udwlrv dqg wkh
vhyhqw| ri wkh fulvlv1 Vwduwlqj zlwk d ghew0wr0h{sruw udwlr ri 533(/ uhvfkhgxo0
lqj orzhuv wkh vhfrqgdu| pdunhw sulfh iurp 433( wr 69(/ dqg wkh exlog xs ri
duuhduv ixuwkhu grzq wr 5;(1 Vlqfh/ dv zh kdyh vhhq lq wkh suhylrxv vhfwlrq/
ghew uhvfkhgxolqj rffxuhg durxqg 583(/ rqh vhhv wkdw iruplgdeoh lpsdfw
�qdqfldo fulvlv rq wkh pdunhw ydoxdwlrq ri wkh ghew1 E| 4<<3/ doo frxqwulhv
zlwk d vhfrqgdu| glvfrxqw kdg uhvfkhgxohg wkhq ghew dw ohdvw rqfh/ h{fhsw
Kxqjdu|/ zklfk fruuhvsrqglqjo| ghsuhvvhg gudpdwlfdoo| wkh pdunhw sulfh1

<



1

G2[ Qr fulvlv Fulvlv Vhyhuh fulvlv
533( 433( 69( 5:1;(
583( ;9( 64( 57(
633( ::( 5;( 54(

Fulvlv @ Uhvfkhgxolqj
Vhyhuh fulvlv @ Uhvfkhgxolqj dqg Duuhduv
G2[ @ Ghew wr H{sruw Udwlr

Vhfrqgdu| pdunhw sulfh
Wdeoh 4

Exloglqj xsrq wkhvh wdeoh/ wkh vlwxdwlrq ri Diulfdq frxqwulhv zrxog vwdqg
dw d Ghew0wr0H{sruw udwlr ri 583(/ dqg lq wkh �vhyhuh fulvlv� froxpq/ vlqfh
wkh dyhudjh uhvfkhgxolqj �jxuh vwdqgv dw derxw lq wkh 4<<3*v1

Wkhuh lv fohduo| d sureohp ri lqwhusuhwdwlrq khuh1 Zk| lv lw wkdw wkh vdph
udwlr ri lqghewhgqhvv |lhog vr gl�huhqw pdunhw ydoxdwlrq/ zkhq wkh ghew lv
uhvfkhgxohg dqg zkhq lw lv qrw1 Ehiruh dqvzhulqj wkh txhvwlrq/ lw vkrxog eh
fohdu wkdw wkh vdph skhqrphqd lv dw zrun qrzdgd|v/ lq Hfxdgru1 Hfxdgrudq
ghew kdv orvw derxw kdoi ri lwv suh0Dvldq fulvlv ydoxh volsslqj grzq wr d orz
ri 63 fhqwv lq wkh groodu lq Vhswhpehu 4<<< zlwk d ghew0wr0h{sruw udwlr ri
derxw 633(/ wklv lv qrw idu wkh �fulvlv� vfhqdulr qxpehu wkdw lv uhsruwhg lq
wdeoh 41 Krz fdq zh wklqn ri wkh lpsdfw ri wkh ghew fulvlv lqwr wkh pdunhw
ydoxdwlrq ri wkh ghewruB Wr vwduw zlwk/ wkhuh lv fohduo| d �v|vwhplf� ulvn wkdw
iuljkwhq lqyhvwruv1 Zkhq d frxqwu| ghidxowv rshqo| ru lpsolflwo|/ lw fohduo|
udlvhv wkh ihdu wkdw hyhu|wklqj pljkw jr zurqj/ vr wkdw lqyhvwruv zrxog doo
udwkhu ohdyh wkdq vwd|1 Dv zh kdyh vkrzq/ krzhyhu/ hyhq srvw Eudg| ghdov
sulfhv zhuh vhyhuho| glvfrxqwhg/ dowkrxjk dw wkh wlph/ wkh v|vwhplf ulvn kdg
fohduo| hydsrudwhg1 Dv Hfxdgru vkrzv wr0gd|/ ghidxowv srlqwv gluhfwo| wr dq
lqglylgxdo ulvn rq wkh frxqwu| lwvhoi1 Wkhuh duh vr pdq| xqfhuwdlqwlhv rq
wkh zd| frxqwulhv rshudwh wkdw ghidxow fohduo| vhqgv d srzhuixo vljqdo rq d
frxqwu|*v fdsdflw| wr krqru lwv frpplwphqw 1 Dv vxfk/ lw lv qrw vxusulvlqj
wkdw lw vkrxog wuljjhu pdmru vkliwv rq wkh ydoxdwlrq zklfk lv shuiruphg e|
wkh lqyhvwruv1

Lqyhvwruv pd| eh lqglylgxdoo| wxuqhg lqwr wklqnlqj h{ dqwh wkdw wkh| zloo
jhw pruh wkdq wkh| dfwxdoo| uhfhlyh> iru lqvwdqfh wkh| pd| dovr wklqn wkdw
wkh| zloo kdyh d ehwwhu ghdo wkdq wkhlu froohdjxhv1 Zkdw wkh uhshdwhg klvwru|
ri ghidxow dqg �qdqfldo fulvhv dpso| ghprqvwudwh/ krzhyhu/ lv wkdw lqyhvwruv
dv d zkroh kdyh d vwurqj whqghqf| wr xqghu0uhsruw wkh ulvn dw kdqg1 Ghidxow
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dqg �qdqfldo fulvhv frph/ iurp wkdw shuvshfwlyh/ dv d prphqw ri wuxwk udwkhu
wkdq dv dq �h{rjhqrxv� idfwru1

Lq rughu wr dgguhvv wklv lvvxh surshuo|/ lw wkhq ehfrphv fulwlfdo wr dvvhvv
wkh ulvn ri d ghew fulvlv wkdw lqhylwdeo| frphv zlwk wkh exlog xs ri wkh ghew1
Exloglqj xsrq wkh prgho suhvhqwhg lq dsshqgl{ 4/ L kdyh hvwlpdwhg krz wkh
dyhudjh suredelolw| ri d fulvlv ydulhg zlwk ghew dqg uhfdoleudwhg dffruglqjo|
wkh sulfh htxdwlrq1 Sxwwlqj doo wkhvh uhvxowv wrjhwkhu1 L fdq hvwlpdwh wkh
ghshqghqf| ri sulfh rq rxwvwdqglqj ghew/ zkhq dffrxqw lv gluhfwo| wdnhq ri
wkh h�hfw ri ghew rq wkh suredelolw| ri d ghew fulvlv1 Xvlqj wkh htxdwlrqv
suhvhqwhg lq dsshqgl{ 4/ L �qg wkh iroorzlqj qxpehuv=

G2[ Suredelolw| +lq (,
533( 93(
583( 9<(
633( <6(

Wdeoh 5= Suredelolw| ri d ghew fulvlv

L zloo wkhq soxj wkhvh suredelolwlhv lq wkh sulfh htxdwlrq wkdw lv vkrzq
deryh/ e| zhljkwlqj e| wkh fruuhvsrqglqj ulvn wkh h�hfw ri duuhduv dqg
uhvfkhgxolqj1

Wkh uhjuhvvlrq suhvhqwhg deryh kdv dqrwkhu gudzedfn krzhyhu1 Lw grhv
qrw dffrxqw iru wkh gl�huhqfh ehwzhhq pdujlqdo dqg dyhudjh sulfh1 Lqghhg/ lw
lv vwdwhg lq vxfk d zd| wkdw wkh pdujlqdo sulfh R6 lv uhodwhg wr wkh dyhudjh
sulfh R e| d vwudljkwiruzdug uhodwlrqvkls=

R6 ' E�� 0�R

lq zklfk 0 lv wkh hodvwlflw| ri sulfh zlwk uhvshfw wr ghew/ l1h1 khuh/ 0 '319861
Lq rwkhu zrugv wkh pdujlqdo sulfh lv dozd|v 98( orzhu wkdq wkh dyhudjh sulfh/
zklfk fdq eh wuxh lq dyhudjh/ exw fhuwdlqo| qrw dozd|v/ dv vhfwlrq 415 vkrzv1
Lq rughu wr dgguhvv wkh �uvw lvvxh/ L kdyh xvhg d pruh  h{leoh htxdwlrq/ zklfk
doorzv wkh gl�huhqfh ehwzhhq wkh dyhudjh dqg wkh pdujlqdo sulfh wr ydu| vr
dv wr ohw lpsolhv eh lghqwlfdo dqg htxdo wr rqh zkhq wkh frxqwu| lv vroyhqw dqg
wkdw dovr doorzv wr frpsxwh wkh fulwlfdo wkuhvkrog zkhq wkh pdujlqdo sulfh ri
wkh ghew ehfrphv qlo1

Pruh vshfl�fdoo|/ L kdyh whvwhg d orjlvwlf htxdwlrq ri wkh irup=

uJ}ER*� � R� ' �0uJ}(*f nRwkhu yduldeohv
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vr wkdw wkh uhodwlrqvkls ehwzhhq wkh dyhudjh dqg wkh pdujlqdo sulfh ehfrphv=

R6 ' Rd� � 0E� � R�o

zlwk wklv irupxodwlrq/ d frxqwu| zklfk jhwv qhdu vroyhqf| ER ' �� lv dovr rqh
lq zklfk wkh udwlr ri wkh pdujlqdo wr wkh dyhudjh sulfh jrhv wr 41 Rq wkh
rwkhu kdqg/ rqh fdq �qg d fulwlfdo ydoxh RW ri wkh sulfh R iru zklfk wkh ghew
ehfrphv pdujlqdoo| ydoxh ohvv1 Wklv rffxuv zkhq R6 @3/ l1h1=

RW '
0� �

0

zlwk wkh gdwd suhvhqwhg deryh/ L uhdfkhg d ydoxh

0 ' ��e.

zklfk lpsolhv wkdw wkh fulwlfdo sulfh zkhq wkh ghew ehfrphv ydoxhohvv lv re0
wdlqhg zlwk=

RW ' f��2

Lq sduw frlqflghqwo| +exw dv vxjjhvwhg e| wkh wkhru|,/ wklv fruuhvsrqgv wr
wkh dyhudjh ydoxh ri wkh vhfrqgdu| pdunhw sulfhv ri plggoh lqfrph ghewruv
sulru wr wkh Eudg| ghdo1 Rqh dovr vhhv iurp wdeoh 6 wkdw/ lq wkh fdvh ri
d vhyhuh fulvlv/ doo frxqwulhv zkrvh ghew wr h{sruw udwlr h{fhhgv 533( kdyh
uhdfkhg wkh vwdjh zkhuh wkh pdujlqdo ydoxh ri wkh ghew lv jdxjhg wr eh qlo/
lq idfw qhjdwlyh/ e| vhfrqgdu| pdunhw sduwlflsdqwv1 Lq wkrvh fdvhv/ rqh frxog
shukdsv uhdfk d vwdjh zkhuh d �Ghew Od�hu Fxuyh� sureohp lv dw kdqg/ dv
Sdxo Nuxjpdq rqfh sxw lw1

Soxjjlqj wkhvh uhvxowv lqwr wkh irupdw ri wdeoh 4 +wdnlqj dyhudjh h{sruw0wr0
JGS udwlr,/ dqg xvlqj wkh uhodwlrqvkls ehwzhhq pdujlqdo dqg dyhudjh sulfh
wkdw lv vxjjhvwhg e| wkh orjlvwlf prgho/ L qrz uhdfk wkh iroorzlqj fdoleudwlrq
h{huflvh=

G2[ Vhfrqgdu| Pdunhw Sulfh Pdujlqdo Sulfh
483( 94( 63(
533( 79( <18(
583( 69( 514(
633( 56( 06(

Vhfrqgdu| Pdunhw Sulfh Hvwlpdwhv
Wdeoh 6
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Wklv wdeoh vkrzv wkdw wkh pdujlqdo ydoxh ri wkh ghew lv yluwxdoo| qlo/ lq
dyhudjh dqg zkhq dffrxqw lv qrz wdnhq ri wkh xqghuo|lqj ulvn ri d ghew
fulvlv/ zkhq wkh ghew wr h{sruw udwlr lv dw 583(1 Orzhulqj wkh ghew gxh e|
wkh KLSF durxqg wkdw qxpehu lv wkhq qr jliw wr wkh frxqwulhv/ vr orqj dv
wkh ghew uhgxfwlrq uhpdlqv pdujlqdo1 Zkhq wkh ghew lv uhgxfhg grzq wr
483( lqvwhdg/ wkh ehqh�wv ehfrph pruh vxevwdqwldo/ dowkrxjk d vljql�fdqw
pdujlqdo glvfrxqw uhpdlqv1 Lq dyhudjh/ wkh sulfh lv wkhq zruwk durxqg 93(
ri lwv qrplqdo sulfh/ djdlqvw 69( zkhq wkh ghew wr h{sruw udwlr lv durxqg
583(1

615 Hvwlpdwlqj wkh lpsdfw ri wkh klsf lqlwldwlyh

Zh duh qrz deoh wr dvvhvv wkh vljql�fdqfh ri wkh KLSF lqlwldwlyh1 Uho|lqj
xsrq wkh pdujlqdo sulfh ri wkh ghew/ zh fdq phdvxuh wkh doohyldwlrq wkdw lv
fduulhg e| wkh lqlwldwlyh wkrxjk wkh irupxod =

{T '

(f]
(�

YT

Y(
_( '

(f]
(�

R6E(��_(�

Wklv irupxod vlpso| vwdwhv wkdw zkhq ghew lv uhgxfhg iurp dq lqlwldo ydoxh
ri (f wr d orzhu ydoxh ri (�/ wkh ghew exughq ri wkh frxqwu| lv rqo| doohyldwhg
e| d qxpehu zklfk fruuhvsrqgv wr wkh lqfuhphqwdo h�hfwv wkdw duh fdswxuhg
e| wkh pdujlqdo sulfh1 Edvhg xsrq wkh qxpehuv zklfk duh vkrzq lq wdeoh 5/
L wkhq uhdfk wkh hvwlpdwhv wkdw duh suhvhqwhg lq wdeoh 7 ehorz1

L pdgh wzr fdofxodwlrqv/ rqh zklfk lv edvhg rq wkh Nroq djuhhphqwv/ wkh
rwkhu rqh zklfk lv edvhg rq wkh suh0Nroq irupxodv1

E(*f�f {T*f {T*f
+Nroq, +Suh0Nroq,

483( 3 3
4:8( 817 3
533( ;19 3
583( 4418 51<
633( 4416 51:

Lpsdfw ri wkh KLSF lqlwldwlyh +lq ( ri h{sruwv,
Wdeoh 7
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Wklv wdeoh vkrzv wkh vljql�fdqfh ri wkh Nroq djuhhphqwv frpsduhg wr
wkh suhylrxv yhuvlrq ri wkh lqlwldwlyh1 Ehiruh Nroq/ wkh wdujhw zklfk zdv wkhq
wdnhq zdv wr uhgxfh wkh ghew0wr0h{sruw udwlr grzq wr wkh 533( pdun1 Dv
wdeoh 6 pdnhv lw fohdu/ wklv lv d }rqh zkhuh wkh pdujlqdo ydoxh ri wkh ghew lv
orzhu wkdq 43( ri lwv qrplqdo ydoxh/ vr wkdw wkh uhdo h�hfw ri wkh lqlwldwlyh
zdv erxqg wr eh yhu| olplwhg1 Wkh srvw Nroq djuhhphqw/ lqvwhdg/ lv fohduo|
pruh jhqhurxv/ dv lw uhgxfh wkh ghew grzq wr d srlqw zkhuh wkh h�hfw fdq eh
ihow1 Rqh vkrxog uhpdlq fdxwlrqv/ krzhyhu/ zlwk wkh vljql�fdqfh ri wkh vkliw1
Wkh qxpehuv vkrzq duh vwrfn gdwd1 Lq  rz whupv +lq shufhqwdjh,/ vd|/ ri wkh
exgjhw/ wkh| zrxog eh pxfk vpdoohu1

616 Lpsdfw rq jurzwk

Wkh hdvlhvw zd| wr fdswxuh wkh gluhfw lpsdfw ri wkh KLSF lqlwldwlyh lv wr
hydoxdwh wkh h�hfw ri wkh ulvn ri d ghew fulvlv rq jurzwk 1 L uho| khuh rq d
jurzwk uhjuhvvlrq wkdw L suhylrxvo| hvwlpdwhg/ zklfk lv lwvhoi edvhg rq hduolhu
zrun e| Hdvwhuo| dqg Ohylqh +4<<:,1

Jurzwk lv uhjuhvvhg xsrq d vhw ri lqglfhv zklfk ghshqg rq = orj ri lqlwldo
lqfrph shu fdslwd ri wkh frxqwu| +Oujgs,/ orj ri vhfrqgdu| vfkrro hquroophqw
ri fkloguhq +Ohqu5, / orj ri lqyhvwphqw +Olqy,/ dq lqgh{ ri hwkqlf glyhuvlw|
+Hwkq, / whup ri wudgh +Wrw, / eodfn pdunhw suhplxp zhljkwhg e| rshqqhvv
+Rse,1 L vkrz wkdw wkh ulvn ri d ghew fulvlv +Suhv, lv dovr d vljql�fdqw ydul0
deoh/ zklfk kdv wkh phulw ri h{sodlqlqj d odujh sduw ri wkh uhdvrq zk| Odwlq
Dphulfdq +Odwlqfd, kdv v|vwhpdwlfdoo| jurzhu ehorz lwv srwhqwldo ryhu wkh
sduw wkuhh ghfdghv1 L suhvhqw khuh rqh vxfk uhjuhvvlrq1
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Wdeoh 8= Jurzwk dqg Ilqdqfldo fulvlv

Yduldeohv
+w0vwdwlvwlf,

F 03154
+;1:,

GXP;3 0313<14332

+0614,
DIULFD 0313514332

+0318<,
ODWLQFD 0313614332

+031<,
OUJGS 03134<

+091<,
VZ 31345

+615,
OHQU5 31;14332

+6134,
SUHV 031346

+06176,
OLQY 31346

+71:8,
WRW 313:

+516:,
RSE 03139

+081;,
HWKQ 031354

+0713,
Dgm1U2 3197

Ghshqghqw yduldeoh= shu fdslwd jurzwk udwh> 4<:3v dqg 4<;3v
+w vwdwlvwlfv lq sduhqwkhvhv,
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Rqh fdq wkhq hvwlpdwh wkh lpsdfw ri wkh KLSF lqlwldwlyh iurp wkh qxpehuv
wkdw duh rewdlqhg deryh1 Rqh fdq dvvhvv wkdw wkh Nroq djuhhphqw zrxog
uhgxfh wkh ulvn ri d ghew fulvlv iurp :3( wr 6<(1 Iurp wkh srlqw hvwlpdwh
wkdw lv suhvhqwhg lq wdeoh 8/ rqh wkhq jhw wkdw wkh lpsdfw ri wkh lqlwldwlyh rq
jurzwk frxog uhdfk 317 shufhqwdjh srlqwv zklfk lv d yhu| vljql�fdqw qxpehu1
Dv d frpsdulvrq/ wkh suh0Nroq lqlwldwlyh zrxog kdyh ehhq hvwlpdwhg |lhog
derxw 314 shufhqwdjh srlqw rqo|1

Wkh srwhqwldo iru jurzwk/ krzhyhu/ zrxog eh vljql�fdqwo| udlvhg li wkh ghew
zulwh r� zhuh wr eh frpsohwh1 Diwhu doo/ eulqjlqj wkh ghew0wr0h{sruw udwlr
grzq wr 483( lv qrw ryhuzkhoplqj/ zkhq rqh dfnqrzohgjhv wkdw wurxeohv
xvxdoo| vwduw zkhq d frxqwu| sdvvhv wkh 533( pdun1 Zh qrz uhylhz vrph
vxjjhvwlrqv wr lpsuryh wkh ghdov1

7 Srolf| Lpsolfdwlrqv

714 QJR*v ylhz srlqwv

D qxpehu ri QJRv kdyh h{suhvvhg grxewv rq wkh lqlwldwlyh1 Mxelohh 5333
kdv orqj sohdghg iru d ixoo zulwh0r� ri wkh ghew1 Mxelohh 5333 lv fhuwdlqo|
wkh prvw zhoo nqrzq rujdql}dwlrq rq vxfk pdwwhuv1 Mxelohh 53330Diulfd kdv
dujxhg wkdw Diulfdq ghew lv wrr khdy| wr eh uhsdlg zklfk lv zk| lw vkrxog
eh xqfrqglwlrqdoo| zulwwhq grzq1 Wkh| sohdg wkdw wkh uhvrxufhv zklfk zrxog
wkhq iuhhg frxog eh xvhg iru vrfldo vhuylfhv/ hvshfldoo| khdowk dqg hgxfd0
wlrq1 Wkh| dovr idyru d ehwwhu jryhuqdqfh ri Diulfd dv d suh0frqglwlrq iru d
qhz urxqg ri lqghewhgqhvv1 Mxelohh 53330Mdsdq kdv uhtxhvwhg d zulwh r� ri
Mdsdqhvh sxeolf fodlpv rq KLSF1 Mxelohh 5333 kdv dovr idyruhg wkh fuhdwlrq ri
d qhz duelwudjh frxuw/ wkdw zrxog jlyh ghewru qdwlrq d odujhu uroh lq vhwwolqj
�qdqfldo glvsxwhv1

R{idp +R{irug Frpplwwhh iru Idplqh Uholhi, kdv vxjjhvwhg wr judqw d
suhplxp wr wkh KLSF jryhuqphqwv hqjdjhg lq sryhuw| uhgxfwlrq1 Wkh| vxj0
jhvw wr phdvxuh wkdw frpplwphqw wkurxjk wkh shufhqwdjh ri uhvrxufhv wkdw
lv frpplwwhg wr vrfldo srolflhv1 R{idp kdv dovr fulwlfl}hg wkh vxvwdlqdelolw|
wkuhvkrogv wkdw zhuh dgrswhg iru wkh KLSF lqlwldwlyh1 Wkh| vxjjhvw=

0Ghew0wr0h{sruw lq wkh udqjh ri 433(0483(1
0Ghew0wr0Jryhuqphqw uhyhqxhv rq wkh udqjh 48304:3(1
0Ghew vhuylfh wr h{sruw lq wkh udqjh 43048(1
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Wkh| dovr dgg dqrwkhu fulwhulrq= ghew vhuylfh vkrxog qrw h{fhhg 48( ri
jryhuqphqw*v uhyhqxhv1 Wkh| dovr uhtxhvwhg wkdw wkh uhylhz shulrg vkrxog eh
uhgxfhg iurp 9 wr 6 |hduv +d fdoo zklfk kdv ehhq lq sduw wdnhq lqwr dffrxqw
diwhu wkh Nroq vxpplw,1

FDIRG +Fdwkrolf Ixqg iru Ryhuvhdv Ghyhorsphqw, hpskdvl}hv wkh qhhg
wr uhdfk d ohyho ri h{whuqdo ghew zklfk lv erwk vxvwdlqdeoh dqg frqvlvwhqw
zlwk srwhqwldoo| edg vkrfnv wkdw frxog kxuw wkh frxqwulhv1 Wkh| hpskdvl}h
wkh qhhg wr dgmxvw wkh vhuylfh ri wkh ghew xsrq wkh jryhuqphqw uhyhqxhv/ dqg
eh frqvlvwhqw zlwk wkh rwkhu h{shqvhv wkdw wkh jryhuqphqw pxvw frpplw wr
kxpdq ghyhorsphqw1

715 Dowhuqdwlyh srolf| lpsolfdwlrqv

Dv rqh vhhv pdq| ri wkh fulwltxhv vwdwhg e| wkh QJRv ghdo zlwk wkh txhvwlrq
ri wdnlqj wd{ uhfhlswv dv wkh dssursuldwh ghqrplqdwru1 Wklv lv frqvlvwhqw
zlwk wkh hfrqrphwulf uhvxowv wkdw L kdyh suhvhqwhg lq vhfwlrq 51 Doo wkdw lw
zrxog wdnh/ wr dphqg wkh lqlwldwlyh dorqj wkhvh olqhv zrxog eh wr h{whqg wkh
fodxvh uhjduglqj wkh ghew0wr0wd{ udwlr wr doo frxqwulhv +dqg qrw rqo| wr wkrvh
zkr kdyh d odujh ghew wr h{sruw udwlr,1

Wkh QJRv duh dovr lqwhuhvwhg lq hdupdunlqj wkh ehqh�wv ri wkh KLSF
wr sryhuw| uhgxfwlrq phdvxuh1 Wklv lv fhuwdlqo| uhdvrqdeoh/ dowkrxjk wkh|
vkduh khuh wkh looxvlrq wkdw wkh ghew uhgxfwlrq lqlwldwlyh kdv eurxjkw grzq
wkh exughq ri wkh ghew dw idfh ydoxh1 Li rqh wdnhv rxu rzq fdofxodwlrq/ wkh
ghew uholhi wkdw lv eurxjkw wr d w|slfdo KLSF frxqwu| zkrvh ghew jrhv iurp
583( wr 483( lv rqo| zruwk/ lq sudfwlfh/ 43( ri lwv h{sruwv1 Qrqh ri wkh
fulwltxhv dgguhvvhg e| wkh QJR dfwxdoo| wdnh dffrxqw ri wkh shuvshfwlyh wkdw
zh kdyh udlvhg/ qdpho| wkh glvfuhsdqf| ehwzhhq idfh dqg dfwxdo zulwh grzq1
Rqh vlpsoh/ |hw hvvhqwldo/ vxjjhvwlrq wkdw zh frxog pdnh dw wklv vwdjh zrxog
eh wr pdnh wkh errn nhhslqj h{huflvh fohdq1 Wkh ohqghuv frxog vsolw wkh
lqlwldwlyh lqwr wzr frpsrqhqwv= uhsruwlqj orvvhv rq wkh rqh kdqg +iru derxw
<3( ri wkh ghdo, dqg judqwlqj dfwxdo uholhi iru wkh uhpdlqlqj sduw1 Wklv zrxog
kdyh wkh phulw ri qrw glvwruwlqj wkh dffrxqw ri RGDv dqg uhiudlq wkh grqruv
frxqwulhv iurp wkh whpswdwlrq wr vfdoh grzq rwkhu glphqvlrqv ri wkh dlg
wkh| duh judqwlqj1 Wklv frxog dovr khos wkh uhflslhqw frxqwulhv dfnqrzohgjh
wkh ghjuhhv ri iuhhgrp wkh| dfwxdoo| jhw iru rwkhu sxusrvhv vxfk dv sryhuw|
uhgxfwlrq1

Dqrwkhu vxjjhvwlrq wkdw zrxog gluhfwo| gudz xsrq rxu suhylrxv dqdo|vlv
zrxog eh wr dxwkrul}h frxqwulhv wkdw zdqw wr ex|0edfn wkhlu uhpdlqlqj ghew
wr wkhlu fuhglwruv1 Fohduo|/ wkh ohvvrqv gudzq e| Exorz dqg Urjr� iurp wkh
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Erolyldq ex|0edfn kdyh wr eh wdnhq lqwr dffrxqw1 Rqh qhhg wr �{ d suh0
duudqjhg sulfh dw zklfk wkh ghdo vkrxog eh pdgh/ wkdw h{solflwo| uho| xsrq
wkh pdujlqdo ydoxh wkdw lv vxuuhqghuhg e| wkh fuhglwruv zklfk lwvhoi ghshqgv
rq wkh pdjqlwxgh ri wkh wudqvdfw1 Li d frxqwu| zhuh wr uhsxufkdvh doo ri lwv
uhpdlqlqj ghew/ wkh dssursuldwh sulfh zrxog eh wkh dyhudjh sulfh1 Lq wkh
fdvh ri wkh KLSF/ wklv zrxog uhsuhvhqw ã 73( glvfrxqw +vhh Wdeoh 6,1 Exw li
lqvwhdg/ frxqwulhv zhuh zloolqj wr sxufkdvh orzhu dprxqwv +vd| eulqjlqj wkh
ghew ixuwkhu grzq wr 433(,/ wkhq wkh pdujlqdo sulfh lv wkh fruuhfw rqh1 Iurp
wdeoh 6/ d :3( glvfrxqw zrxog eh d jrrg vwduwlqj srlqw iru wkh glvfxvvlrq1

Vxuho|/ wkhvh qxpehu duh rqo| lqglfdwlyh dqg frxog eh rshq wr srolwlfdo
frqvlghudwlrqv1 Exw lw vkrxog eh fohdu wkdw erwk wkh fuhglwruv dqg wkh ghewruv
vkrxog kdyh d vwurqj lqwhuhvw lq vhl}lqj wklv xqltxh rssruwxqlw| wr fohdu rxw
wkhlu errnv/ zklfk fdq rqo| eh dfklhyhg e| dfnqrzohgjlqj wkh wuxh qdwxuh ri
wkh wudqvdfwlrq lqyroyhg1

8 Frqfoxvlrq

Wkh ghew fulvlv ri wkh srru frxqwulhv kdv wdnhq pdq| glphqvlrqv wkdw wkh
KLSF lqlwldwlyh frxog dowhu1 Iru rqh wklqj/ lw kdv fuhdwhg d �qdqfldo ulvn
wkdw kdv d qhjdwlyh lpsdfw rq sulydwh fuhglwruv1 Wkh vljql�fdqw fruuhodwlrq
ehwzhhq jurzwk dqg h{whuqdo ghew vkrzv wkh srwhqwldo lpsruwdqfh ri d ghew
uhgxfwlrq vfkhph ri wkh pdfurhfrqrplf survshfw ri d ghyhorslqj frxqwu|1
Fohdqlqj xs wkh ghew phvv dovr kdv dq lqgluhfw exw htxdoo| hvvhqwldo uroh lq
vkliwlqj hfrqrplf srolf| ghflvlrqv1 Jryhuqphqwv zklfk ihho yxoqhudeoh wr d
ghew fulvlv whqg wr dgrsw pruh surwhfwlrqlvw srolflhv/ dqg wuljjhu d vhoi ixo�oo0
lqj sdwwhuq ri wudgh dqg �qdqfldo dxwdufk| wkdw whqg wr udlvh wkh olnholkrrg ri
d fulvlv1 Wkh vdph frxog eh vdlg ri h{fkdqjh udwh plvdoljqphqw= wkh| duh qrw
rqo| edg/ dw �uvw rughu/ iru wkh vhfwruv zklfk duh rshq wr iruhljq frpshwlwlrq/
wkh| dovr udlvh wkh surwhfwlrqlvw suhvvxuhv1

Doohyldwlqj wkh ghew fulvlv dovr d gluhfw lpsdfw rq wkh zhoiduh ri wkh djhqwv
wkdw jr eh|rqg lwv gluhfw lpsdfw rq jurzwk1 D frxqwu| wkdw lv wudsshg lq d
ghew fulvlv �qg lw h{wuhpho| kdug wr vprrwkhq wkh lpsdfw ri yrodwloh whupv
ri wudgh1 Wklv lv shukdsv wkh srlqw zkhuh wkh fxuuhqw lqlwldwlyh zloo kdyh wkh
prvw lpsruwdqw lq xhqfh= e| doorzlqj frxqwulhv wr eruurz djdlqvw wudqvlwru|
dgyhuvh vkrfnv1 Wklv lv dovr wkh srlqw zkhuh wkh pdjqlwxgh lqyroyhg duh pruh
whoolqj1 Li d frxqwu| zkrvh ghew wr h{sruw udwlr lv dw 483( doorzv lwvhoi wr ohw
lw jurz wr 533( lq fdvh ri d edg vkrfn/ krz odujh d whupv ri wudgh vkrfn fdq
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wkh frxqwu| devrueB Wklqn ri d wudqvlwru| vkrfn zklfk/ vd|/ zloo qrw h{fhhg
wkuhh |hduv1 Wklv vd|v wkdw wkh frxqwu| zloo eh deoh wr devrue d whupv ri
wudgh vkrfn qrw h{fhhglqj vd| 48(/ zklfk lv derxw wkh vwdqgdug ghyldwlrq ri
whupv ri wudgh1 Wklv lv qrw lqvljql�fdqw/ exw wklv vkrzv krz pxfk uhpdlqv wr
eh grqh li rqhv zdqwv wr jr eh|rqg dqg errvw fdslwdo h{sruwv1 Wkh srolwlfdo
djhqgd lv wkhq idu iurp ehlqj forvhg1 Dv L kdyh vwuhvvhg lq wklv sdshu d errn
dffrxqwlqj h{huflvh lv d fulwlfdo �uvw vwhs wr dnqrozhgjh krz olwwoh kdv uhdoo|
ehhq pdgh iru wkhvh frxqwulhv/ dqg krz pxfk uhpdlqv wr eh grqh rq wkdw
iurqw1
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Uhihuhqfhv

Exorz/ M1 dqg N1 Urjr� +4<<3,= � Fohdqlqj xs WklugZruog Ghew zlwkrxw
Jhwwlqj Wdnhq wr wkh Fohdqhuv� Mrxuqdo ri Hfrqrplf Shushfwlyh1

Frkhq/ G1 +4<<3, > �Ghew Uholhi= Lpsolfdwlrqv ri Vhfrqgdu| Pdunhw Glv0
frxqwv dqg Ghew Ryhukdqjv/ Zruog Edqn Hfrqrplf Uhylhz/ yro 71/ 76086

Frkhq/ G1 +4<<4,= �Sulydwh Ohqglqj wr Vryhuhljq Vwdwhv= D wkhruhwlfdo
dxwrsv|�/ Fdpeulgjh= PLW Suhvv1

Frkhq/ G1 +4<<5, = � Wkh ghew fulvlv = d srvw0pruwhp �/ QEHU pdfurh0
frqrplfv dqqxdo/ hglwhg e| R1 Eodqfkdug dqg V1 Ilvfkhu1

Frkhq/ G1 +4<<;,= �Jurzwk dqg h{whuqdo ghew = d qhz shuvshfwlyh rq wkh
Diulfdq dqg Odwlq Dphulfdq wudjhglhv�/ FHSUHPDS/ zrunlqj sdshu

Froolhu/ S dqg G1 Groodu +4<<<,= �Dlg Doorfdwlrq dqg Sryhuw| Uhgxfwlrq�/
Zruog Edqn/ plphr

Hdvwhuo|/ Z1 dqg U1 Ohylqh +4<<:,= �Diulfdq Jurzwk Wudjhg|= Srolflhv
dqg Hwkqlf Glylvlrqv�/ Txdwhuo| Mrxuqdo ri Hfrqrplfv1

Nuxjpdq/ S1= � Ilqdqflqj yhuvxv irujlylqj d ghew ryhukdqj � Mrxuqdo ri
Ghyhorsphqw Hfrqrplfv 5< = 586059;1

Vdfkv/ M1 dqg K1 Kxl}lqjd +4<;:, �XV Frpphufldo Edqnv dqg wkh ghyho0
rslqj Ghew Flvlv�/ Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|� 5/ 888b9391

M1 Vdfkv hw D1 Zduqhu +4<<9,= �Hfrqrplf Uhirup dqg wkh Surfhvv ri
Joredo Lqwhjudwlrq� Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw| Qr4/ 4044;

Joredo Ghyhorsphqw Ilqdqfh +4<<<, Zdvklqjwrq/ GF1
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DSSHQGL[ 4
Ulvn ri d ghew fulvlv

L kdyh frqvwuxfwhg d yduldeoh UHV zklfk lv }hur li wkh frxqwu| qhyhu
uhvfkhgxohg dqg 4 li wkh frxqwu| glg uhvfkhgxoh +iru hdfk ri wkh wzr vxe0
shulrgv 4<:3v dqg 4<;3v,1 Iurp vxfk yduldeoh/ rqh fdq hvwlpdwh d surelw
prgho lq zklfk wkh suredelolw| ri d uhvfkhgxolqj +SUHV, lv uhjuhvvhg xsrq
wkh ehjlqqlqj ri shulrg Ghew0wr0JGS Udwlr +GHEW,/ wkh oltxlglw| ri wkh
Hfrqrp| +OO\, wkh Odwlq Dphulfdq gxpp| dqg wkh Vdfkv0Zduqhu yduldeoh
RSHQ +zklfk wdnhv d ydoxh ri rqh li wkh frxqwu| olehudol}hg lwv wudgh ehiruh
4<:3,1 +Lqwhuhvwlqjo| wkh Diulfdq Gxpp| lv qrw vljql�fdqw,1

Wkh uhvxowv frph dv iroorzv=

�-.7 ' Sn ��H�
E��2f�

Odwlq Dphulfd n f�fe
E��2�

(.�A

� 2�fS
E32�De�

��.� � e�22
E3��f�

uut +D4,

Shufhqwdjh ri fruuhfw suhglfwlrqv= 31<31 w vwdwlvwlfv lq sduhqwkhvhv1

Rqh vhhv/ dv vkrxog eh h{shfwhg/ wkdw wkh ghew yduldeoh lv kljko| vljql�0
fdqw 1 Wkh Odwlq Dphulfdq Gxpp| lv yhu| vljql�fdqw/ srlqwlqj wr d uhjlrqdo
idfwru wkdw lv zhoo grfxphqwhg lq wkh ghew olwhudwxuh1 Lqwhuhvwlqjo|/ wkh Vdfkv0
Zduqhu yduldeoh lv dovr kljko| vljql�fdqw= wkrvh frxqwulhv zklfk kdyh olehu0
dol}hg wudgh duh dovr ohvv olnho| wr uhvfkhgxoh wkhlu ghew +lq wkh hljkwlhv,1 Lw
lv qrw wrwdoo| reylrxv wr xqghuvwdqg wkh fkdqqhov iru zklfk wklv fruuhodwlrq
vwdqgv/ dqg wr vrph h{whqw/ lw wdnhv xv edfn wr wkh dpeljxrxv vwdwxv ri wklv
yduldeoh1 Lw fdq hlwkhu eh wdnhq dv dq lqglfdwru ri �jrrg pdqdjhphqw� lq jhq0
hudo/ ru dv dq lpsolflw phdvxuh ri wkh vljqdoolqj h�hfwv ri wudgh olehudol}dwlrq
xsrq wkh fuhglw udwlqj ri d frxqwu|1

Ohw xv lqyhvwljdwh khuh rwkhu vshfl�fdwlrqv wkdw pljkw eh uhohydqw iru
suhglfwlqj wkh ghew fulvlv1 Rqh fdq wklqn ri dw ohdvw wzr rwkhu lqglfdwruv=
Ghew2H{sruw dqg Ghew2Wd{ Udwlr1 Wkh �uvw lqglfdwru lv prvw riwhq xvhg
iru dqdo|}lqj wkh vroyhqf| ri d frxqwu| wr wkh h{whqw wkdw lw wdnhv dv d gh0
qrplqdwru wkh �kdug� fxuuhqf| hduqlqjv ri d frxqwu|> lw lv wkh nh| lqglfdwru
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ehklqg wkh KLSFv1 Wkh vhfrqg lqglfdwru lv ohvv riwhq xvhg/ dqg uhodwhv wr wkh
idfw wkdw prvw OGF ghew lv jryhuqphqw ghew zklfk kdv wr eh vhuylfhg rxw ri
jryhuqphqw uhyhqxh1 Zkhq ghdolqj zlwk wkh vdph w|sh ri htxdwlrq dv +D4,/
wkhq wkh ghew0wr jgs udwlr lv dozd|v d ehwwhu suhglfwru ri wkh ghew fulvlv wkdq
wkh wzr dowhuqdwlyh udwlrv1

Li lqvwhdg zh wu| dq �xqfrqglwlrqdo suhglfwru� +l1h1 xqlyduldwh uhjuhv0
vru, ri d ghew fulvlv +ohdylqj dvlgh wkh oltxlglw| li wkh hfrqrp| ru wkh wudgh
rshqqhvv yduldeoh, wkhq rqh �qgv wkdw wkh ghew0wr0h{sruw udwlr grplqdwhv wkh
ghew0wr0jgs udwlr1 Zh duh wkhq ohg wr d vlqjoh frpsdulvrq= zklfk ri ghew0wr0
wd{ ru ghew0wr0h{sruw lv d ehwwhu xqfrqglwlrqdo suhglfwru ri ghew fulvlv1 Wkh
uhvxow wxuqv rxw wr idyru ghew0wr0wd{1 Zkhq erwk yduldeohv duh sxw wrjhwkhu
zh lqghhg rewdlq=
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Shufhqwdjh fruuhfw suhglfwlrq ' f�.e� w vwdwlvwlfv lq sduhqwkhvhv1

Wr vxppdul}h wkh uhvxowv rewdlqhg lq wklv vhfwlrq/ zh wkhuhiruh vhh wkdw
wkh ghew0wr0JGS udwlr lv wkh ehvw frqglwlrqdo suhglfwlrq ri d ghew fulvlv/ zkhq
dffrxqw lv dovr wdnhq ri wkh oltxlglw| ri wkh hfrqrp|/ ri wkh wudgh olehudol}dwlrq
yduldeoh ri Vdfkv dqg Zduqhu dqg ri wkh Odwlq Dphulfdq Gxpp|1 Zkhq wkh
suhglfwlrq lv pdgh xqfrqglwlrqdoo| xsrq wkhvh yduldeohv/ wkhq hlwkhu wkh ghew0
wr0wd{ udwlr ru wkh ghew0wr0h{sruw udwlr wxuq rxw wr eh ehwwhu suhglfwruv/ zlwk
wkh iruphu grplqdwlqj wkh odwwhu1
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