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Sulydwl}dwlrq yhuvxv uhjxodwlrq lq ghyhorslqj hfrqrplhv=
Wkh fdvh ri Zhvw Diulfdq edqnv1
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Iheuxdu| 5333

4Pdq| wkdqnv wr Gmleulo Fdpdud/ iurp wkh Edqtxh Fhqwudoh g*Diultxh gh o*Rxhvw/ iru lqvljkwixo dgylfh
dqg xvhixo gdwd/ dqg wr Mr Dqq Sdxovrq iurp wkh Zruog Edqn/ dqg sduwlflsdqwv lq wkh �Htxlw| pdunhw
ghyhorsphqw lq wudqvlwlrq dqg hphujlqj hfrqrplhv frqihuhqfh� lq Dpvwhugdp dqg wkh ghyhorsphqw hfr0
qrplfv vhplqdu lq Wrxorxvh Xqlyhuvlw|/ hvshfldoo| Dqqd Ph|hqgru� dqg Vlprq Mrkqvrq1 Gld judwhixoo|
dnqrzohgjhv wkh �qdqfldo vxssruw ri wkh Zruog Edqn1



Devwudfw

Wklv sdshu exlogv rq wkh fdvh ri Zhvw Diulfdq edqnv wr sursrvh dq dqdo|vlv ri wkh
lvvxhv udlvhg e| jryhuqphqw lqwhuihuhqfh/ sulydwl}dwlrq wr iruhljq lqyhvwruv dqg uhjxodwlrq/
lq ghyhorslqj frxqwulhv1 Lq wkh odwh ;3v/ wkhuh zdv d vhyhuh fulvlv lq wkh Zhvw Diulfdq
edqnlqj v|vwhp/ sduwo| gxh wr jryhuqphqw lqwhuihuhqfh1 Wkh uhvwuxfwxulqj ri wkh edqnlqj
v|vwhp hqwdlohg sulydwl}dwlrq dqg iruhljq vkduh rzqhuvkls1 Gxulqj wkh <3v/ erwk iruhljq
rzqhuvkls dqg wkh sursruwlrq ri edg ordqv zhqw grzq1 Zh r�hu dq lqwhusuhwdwlrq ri wkhvh
vw|ol}hg idfwv zlwklq wkh iudphzrun ri d vlpsoh prgho zkhuh qrq ehqhyrohqw jryhuqphqwv
duh surqh wr srolwlfdo lqwhuihuhqfh/ dv orqj dv lw grhv qrw jhqhudwh wrr odujh h{shfwhg
vrfldo frvwv/ dqg ohduq wr uhiudlq iurp lqwhuihuhqfh diwhu vhyhuh fulvhv1 Sulydwl}dwlrq wr
iruhljq lqyhvwruv vhhnlqj kljk uhwxuq dqg kljk ulvn grhv qrw dozd|v hqvxuh h!flhqf| ri wkh
edqnlqj v|vwhp/ zkloh uhjxodwlrq e| lqghshqghqw djhqflhv fdq eh pruh h�hfwlyh1 Ixuwkhu
frqiurqwdwlrq ri wkh wkhru| wr wkh gdwd lv surylghg e| sdqho uhjuhvvlrqv rq sur�wv/ edg
ordqv dqg rzqhuvkls/ udq dfurvv wkh vhyhq frxqwulhv ri wkh Zhvw Diulfdq Hfrqrplf dqg
Prqhwdu| Xqlrq iurp 4<<3 wr 4<<:1
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Sulydwl}dwlrq yhuvxv uhjxodwlrq lq ghyhorslqj hfrqrplhv=
Wkh fdvh ri Zhvw Diulfdq edqnv1

41 Lqwurgxfwlrq

Zkloh/ xqghu vwdwh rzqhuvkls/ jryhuqphqwv fdq lqwhuihuh lq wkh pdqdjhphqw ri �upv/
sulydwl}dwlrq fdq eh xvhg wr suhyhqw vrfldoo| lqh!flhqw lqwhuihuhqfh15 Sulydwl}dwlrq lq
ghyhorslqj frxqwulhv/ riwhq lqyroylqj wkh Zruog Edqn dqg wkh LPI/ w|slfdoo| hqwdlov vdohv
ri vkduhv wr iruhljq lqyhvwruv16 Iurp wkh shuvshfwlyh ri wkhvh lqyhvwruv/ sxufkdvlqj Diulfdq
vkduhv lv dwwudfwlyh/ wr wkh h{whqw wkdw lw hqdeohv wkhp wr lqfuhdvh wkh h{shfwhg uhwxuq
ri wkhlu sruwirolrv/ zkloh qrw lqfuhdvlqj wkhlu ryhudoo ulvn wrr pxfk/ dv Diulfdq ulvn lv qrw
yhu| fruuhodwhg zlwk rwkhu ulvnv17 \hw/ lq sduw lq uhvsrqvh wr wkh Dvldq �qdqfldo fulvlv lq
wkh odwh <3v/ iruhljq lqyhvwphqw lq ghyhorslqj frxqwulhv kdv vrphwlphv ehhq fulwlfl}hg/ rq
wkh jurxqgv wkdw lw fdq ghvwdelol}h wkhvh frxqwulhv1

Wkhvh lvvxhv duh sduwlfxoduo| vdolhqw lq wkh edqnlqj vhfwru1 Rq wkh rqh kdqg/ jry0
huqphqw lqwhuihuhqfh fdq eh yhu| gdpdjlqj li lw ohdgv wr srolwlfdoo| prwlydwhg edg ordqv1
Rq wkh rwkhu kdqg/ wkh uroh ri iruhljq lqyhvwruv lq wkh edqnlqj vhfwru gxulqj wkh uhfhqw

5Vkohlihu dqg Ylvkq| +4<<7, dqg Orsh} gh Vlodqhv +4<<:, hpskdvl}h wklv srolwlfdo ylhz1 Vfkplgw +4<<9,
dqdo|}hv wkhruhwlfdoo| krz sulydwl}dwlrq hqdeohv wkh jryhuqphqw wr frpplw qrw wr h{sursuldwh pdqdjhuv
dqg wkxv wr lqfhqwlyl}h wkh odwwhu1 Od�rqw dqg Wluroh +4<<4, vkrz wkhruhwlfdoo| wkdw vwdwh rzqhuvkls ohdgv
wr h{fhvvlyh lqyhvwphqw lq dvvhwv wkdw fdq eh dssursuldwhg e| wkh sxeolf rzqhuv dqg wkdw sulydwl}dwlrq
fdq plwljdwh wklv sureohp1 Od�rqw dqg Phohx +4<<<, r�hu d srolwlfr�hfrqrplf dqdo|vlv ri sulydwl}dwlrq
lq Vxe�Vdkdud Diulfd1 Vhh dovr Vkdslur dqg Zloolj +4<<3,/ Er|fnr/ Vkohlihu dqg Ylvkq| +4<<9,/ dqg Eldlv
dqg Shurwwl +4<<<,,

6Lqwhuhvwlqj hylghqfh rq sulydwl}dwlrq lq ghyhorslqj frxqwulhv lv r�huhg lq Erxednul dqg Frvvhw/ 4<<;/
dqg Od Sruwd dqg Orsh} gh Vlodqhv/ 4<<<1

7Vhh h1j1 Vdxqghuv dqg Vhqehw +4<<5,1
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Dvldq �qdqfldo fulvlv/ lq d uhodwlyho| srruo| uhjxodwhg frqwh{w/ kdv ehhq fulwlfl}hg +vhh
h1j1 Vwljolw} +4<<<,,1 Lw lv wkhuhiruh lpsruwdqw wr dvvhvv wkh uhvshfwlyh urohv ri jryhuq0
phqw lqwhuihuhqfh/ sulydwl}dwlrq/ iruhljq lqyhvwruv dqg uhjxodwlrq lq wkh edqnlqj vhfwru lq
ghyhorslqj frxqwulhv1

Wkh suhvhqw sdshu exlogv rq wkh fdvh ri Zhvw Diulfdq edqnv wr vkhg vrph hpslu0
lfdo dqg wkhruhwlfdo oljkw rq wkhvh lvvxhv1 Zhvw Diulfd r�huv d sduwlfxoduo| lqwhuhvwlqj
frqwh{w wr dqdo|}h wkhvh sureohpv1 Lq wkh odwh ;3v wkh edqnlqj vhfwru lq Zhvwhuq Diulfd
xqghuzhqw d pdmru fulvlv/ sduwo| gxh wr srolwlfdo lqwhuihuhqfh1 Lq wkh hduo| <3v wkh Zhvw
Diulfdq �qdqfldo vhfwru zdv uhvwuxfwxuhg1 Wkh ohvv sur�wdeoh edqnv zhuh forvhg/ dqg wkh
rzqhuvkls vwuxfwxuh ri wkh rwkhu edqnv zdv udglfdoo| dowhuhg1 Jryhuqphqw rzqhuvkls zdv
vljql�fdqwo| uhgxfhg dqg iruhljq lqyhvwruv vwhsshg lq wkh fdslwdo ri qxphurxv edqnv1 Lq
dgglwlrq d qhz uhjxodwru| dxwkrulw| zdv vhw xs1 Iroorzlqj wkh uhvwuxfwxulqj/ ehwzhhq 4<<3
dqg 4<<:/ iruhljq lqyhvwruv vrog wkhlu vkduhv/ zkloh sur�wv dv zhoo dv edg ordqv ghfuhdvhg1
Vhfwlrq 5 ri wkh sdshu suhvhqwv wkh pdmru vw|ol}hg idfwv uhodwlyh wr wkh uhvwuxfwxulqj dqg
vxevhtxhqw hyroxwlrq ri wkh edqnlqj vhfwru lq Zhvw Diulfd1 Wklv suhvhqwdwlrq lv edvhg rq
dq h{whqvlyh dqg qhz gdwd�vhw zh froohfwhg/ lqfoxglqj lqirupdwlrq rq edqn ordqv/ suri0
lwv/ dqg rzqhuvkls iru wkh vhyhq frxqwulhv ri wkh Zhvw Diulfdq Hfrqrplf dqg Prqhwdu|
Xqlrq+ZDHPX,/ +Vìqìjdo/ F÷wh g*Lyrluh/ Pdol/ Eìqlq/ Exunlqd Idvr/ Qljhu dqg Wrjr,
iru wkh ; |hduv ehwzhhq 4<<3 dqg 4<<:1

Vhfwlrq LLL sursrvhv d vlpsoh wkhruhwlfdo prgho wr dqdo|}h wkhvh idfwv1 Lq olqh zlwk wkh
fodvvlfdo dqdo|vlv ri Edwhv +4<;4/ 4<;6,/ zh frqvlghu qrq�ehqhyrohqwv jryhuqphqwv18 Zh
dvvxph wkdw qrq�ehqhyrohqw jryhuqphqwv fdq lqwhuihuh lq wkh pdqdjhphqw ri vwdwh rzqhg
edqnv/ wr doorfdwh uhqwv wr wkhlu srolwlfdo frqvwlwxhqf|1 Vxfk lqwhuihuhqfh ghwhulrudwhv wkh
h!flhqf| ri wkh edqnlqj vhfwru dqg udlvhv wkh ulvn wkdw d �qdqfldo fulvlv frxog rffxu1
Zkloh wkh rffxuhqfh ri wkh fulvlv lv udqgrp/ lwv h{dfw pdjqlwxgh li lw grhv kdsshq lv qrw
nqrzq h{�dqwh1 Iru vlpsolflw| vxssrvh wkdw wkh fulvlv fdq eh hlwkhu olplwhg ru yhu| vhyhuh1
Li lw kdsshqv/ wkh jryhuqphqw dqg wkh shrsoh ri wkh ghyhorslqj frxqwu| ohduq zkhwkhu
lw lv olplwhg ru vhyhuh/ exw rxwvlghuv/ vxfk dv iruhljq lqyhvwruv/ duh ohvv zhoo lqiruphg
derxw wkh uhdo h{whqw ri wkh fulvlv1 Li wkh fulvlv rffxuv/ wkh �qdqfldo v|vwhp qhhgv wr eh
uhvwuxfwxuhg1 Wklv uhvwuxfwxulqj lv fdswxuhg lq wzr zd|v lq wkh prgho= Edqnv duh +dw ohdvw
sduwo|, sulydwl}hg wr iruhljq lqyhvwruv eulqjlqj wkh ixqgv qhhghg wr uhvwduw wkh �qdqfldo
v|vwhp/ dqg d uhjxodwru| djhqf| +edqnlqj frpplvvlrq, lv vhw xs1 Wkh jryhuqphqw fdq
vhw�xs d vwurqj frpplvvlrq/ lqghshqghqw ri srolwlfdo suhvvxuhv/ ru d zhdn rqh1 Lqlwldoo|/
rxwvlghuv/ vxfk dv wkh iruhljq lqyhvwruv/ gr qrw nqrz krz lqghshqghqw wkh frpplvvlrq
lv1 Dv wkh| rzq d odujh iudfwlrq ri wkh vkduhv/ wkh iruhljq lqyhvwruv fdq lq xhqfh wkh
pdqdjhphqw ri wkh edqnv1 Vlqfh wkhlu sruwirolrv duh zhoo glyhuvl�hg/ wkh| duh qrw yhu|

8Vhh h1j Edwhv +4<;6,/ sdjh 86= �cOhdghuv dfw rq ehkdoi ri sulydwh idfwlrqv/ eh wkh| vrfldo fodvvhv/
plolwdu| foltxhv ru hwkqlf jurxsv1 Wkh| hqjdjh lq hfrqrplf uhglvwulexwlrq/ riwhq iurp wkh srru wr wkh
ulfk dqg dw wkh h{shqvh ri hfrqrplf jurzwk1 Wkhvh duh wkh fhqwudo wkhphv lq srolf| irupdwlrq lq Diulfd
dqg wkhlu surplqhqfh vhuyhv wr glvfuhglw dq| dssurdfk edvhg rq d frqylfwlrq wkdw jryhuqphqwv duh djhqwv
ri wkh sxeolf lqwhuhvw1�
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dyhuvh wr wkh lglrv|qfudwlf ulvn fruuhvsrqglqj wr wkh Diulfdq hfrqrp|1 Frqvhtxhqwo| wkh|
idyru lqyhvwphqw surmhfwv zlwk kljk h{shfwhg uhwxuqv/ hyhq li wkhvh hqwdlo odujh ulvnv1 Qrwh
wkdw/ lq frqwudvw wr wkh zhoo glyhuvl�hg lqwhuqdwlrqdo lqyhvwruv/ wkh xqglyhuvl�hg Diulfdq
shrsoh vx�hu iurp wklv ulvn wdnlqj1 \hw/ wklv ulvn wdnlqj ehkdylrxu lv olplwhg zkhq wkh
uhjxodwru| frpplvvlrq lv vwurqj/ dqg fdq/ iru h{dpsoh/ hqirufh vwulfw suxghqwldo uxohv1 Zh
vkrz wkdw/ xqghu fhuwdlq frqglwlrqv rq wkh sdudphwhu ydoxhv/ wkhuh h{lvwv dq htxloleulxp
zklfk kdv wkh iroorzlqj ihdwxuhv=

� Wkh jryhuqphqw fkrrvhv wr vhw�xs d vwurqj dqg lqghshqghqw frpplvvlrq rqo| diwhu
d vhyhuh fulvlv/ lq zklfk lw kdv ohduqhg krz frvwo| lqwhuihuhqfh lv/ dqg krz ydoxdeoh
lw lv wr suhyhqw lw1 Zkhq vxfk d vwurqj uhjxodwru| edqnlqj frpplvvlrq lv vhw�xs
lw sod|v wkh uroh ri djhqf| ri uhvwudlqw/ dqg suhyhqwv erwk srolwlfdo lqwhuihuhqfh dqg
kljk ulvn wdnlqj e| iruhljq lqyhvwruv1

� Dw wkh wlph ri wkh sulydwl}dwlrq/ wkh iruhljq lqyhvwruv gr qrw nqrz |hw krz vhyhuh
wkh fulvlv kdv ehhq/ dqg li wkh jryhuqphqw kdv vhw�xs d vwurqj dqg lqghshqghqw
frpplvvlrq1 Frqvhtxhqwo| wkh| sxufkdvh wkh vkduhv ri wkh sulydwl}hg edqnv/ krslqj
wkh| pljkw eh deoh wr frqgxfw d kljk ulvn�kljk uhwxuq vwudwhj|1

� Zkhq wkh fulvlv kdv ehhq olplwhg/ wkh uhjxodwru| frpplvvlrq lv zhdn1 Khqfh wkh
jryhuqphqw lqgxojhv lq lqwhuihuhqfh djdlq dqg wkh iruhljq lqyhvwruv duh iuhh wr lpsrvh
d kljk ulvn�kljk uhwxuq lqyhvwphqw vw|oh1 Lq wklv fdvh/ wkh ulvn wkdw wkhuh zloo eh d
vhfrqg �qdqfldo fulvlv lv hyhq odujhu wkdq lqlwldoo|1

� Rq wkh rwkhu kdqg/ diwhu d vhyhuh fulvlv/ d vwurqj dqg lqghshqghqw uhjxodwru| frp0
plvvlrq lv vhw�xs/ zklfk suhyhqwv erwk srolwlfdo lqwhuihuhqfh/ dqg kljk ulvn�kljk
uhwxuq vwudwhjlhv1

Wklv vlpsoh wkhruhwlfdo prgho r�huv dq hfrqrplf lqwhusuhwdwlrq ri wkh uhvwuxfwxulqj ri
wkh edqnlqj vhfwru lq Zhvw Diulfd dqg ri lwv diwhupdwk= Dv wkh fulvlv zdv xqh{shfwhgo|
vhyhuh/ wkh jryhuqphqwv ri wkh Zhvw Diulfdq frxqwulhv vhw�xs d vwurqj dqg lqghshqghqw
uhjxodwru| frpplvvlrq1 Lw vxffhvvixoo| ghwhuuhg srolwlfdo lqwhuihuhqfh dqg kljk ulvn�kljk
uhwxuq surmhfwv1 Fruuhvsrqglqjo|/ erwk sur�wv dqg edg ordqv zhuh orz/ dqg iruhljq lq0
yhvwruv/ �qglqj rxw wkdw wkh uhjxodwru| hqylurqphqw zdv qrw dssursuldwh iru wkhlu vwudwhj|/
vrog rxw wkhlu vkduhv1

Vhfwlrq LY frpsohphqwv vhfwlrq LLL e| suhvhqwlqj dq hpslulfdo dqdo|vlv ri shuirupdqfh
dqg iruhljq rzqhuvkls lq wkh Zhvw Diulfdq edqnlqj vhfwru lq wkh 4<<3v1 Frqvlvwhqw zlwk
wkh wkhruhwlfdo prgho/ rxu sdqho uhjuhvvlrq uhvxowv vxjjhvw wkdw erwk h{shfwhg sur�wdelolw|
dqg ulvn wdnlqj +uh hfwhg lq wkh vxevhtxhqw shufhqwdjh ri edg ordqv, duh lqfuhdvlqj lq
iruhljq rzqhuvkls/ dqg wkdw diwhu ghfuhdvhv lq sur�wdelolw| iruhljq lqyhvwruv vhoo wkhlu edfn
vkduhv1

Vrph lpsolfdwlrqv ri rxu dqdo|vlv +dovr glvfxvvhg lq Vhfwlrq Y, duh wkh iroorzlqj=
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Lqh!flhqw srolwlfdo lqwhuihuhqfh fdq uhvxow iurp plvshufhswlrq e| jryhuqphqwv ri wkh
frqvhtxhqfhv ri wkhlu dfwlrqv1 +Wklv lv lq olqh zlwk wkh dqdo|vlv lq Qgxox dqg R*Frqqhoo
+4<<<, ri h{fhvvlyh vwdwh lqwhuyhqwrqlvp lq Diulfd uhvxowlqj iurp plvwdnhq lghrorjlhv1, Rq
wkh rwkhu kdqg/ dv dqdo|}hg lq rxu wkhruhwlfdo prgho/ hyhq qrq�ehqhyrohqw jryhuqphqwv
fdq ohduq wr devwdlq iurp lqh!flhqw lqwhuihuhqfh dv wkh| �qg rxw wkdw lwv frqvhtxhqfhv
duh pruh qhjdwlyh wkdq h{shfwhg1

Sulydwl}dwlrq wr iruhljq lqyhvwruv lv qrw qhfhvvdulo| wkh sdqdfhd1 Zhoo glyhuvl�hg lqwhu0
qdwlrqdo lqyhvwruv duh olnho| wr eh ohvv dyhuvh wr Diulfdq ulvn wkdq uhodwlyho| xqglyhuvl�hg
Diulfdq flwl}hqv1 Frqvhtxhqwo| wkh| fdq kdyh lqfhqwlyhv wr sxuvxh ulvnlhu vwudwhjlhv wkdq
zrxog eh rswlpdo iru wkh Diulfdqv1

Vhwwlqj xs srolwlfdoo| lqghshqghqw djhqflhv ri uhvwudlqw fdq khos fxue h{fhvvlyh vwdwh
lqwhuyhqwlrqlv1 Srolwlfdo lqghshqghqfh/ dv zhoo dv vhqvlwlylw| wr Diulfdq suhihuhqfhv/ fdq
shukdsv eh rewdlqhg e| vhwwlqj xs wkh djhqf| dv d uhjlrqdo Diulfdq erg|/ lqghshqghqw
iurp dq| vlqjoh jryhuqphqw19 Lq wklv uhvshfw/ wkh Zhvw Diulfd edqnlqj frpplvvlrq frxog
sod| d uroh vlplodu wr wkdw sod|hg e| wkh Vrxwk Diulfdq Fxvwrpv Xqlrq/ zklfk hqdeohg
vxfk frxqwulhv dv Erwvzdqd wr olehudol}h wkhlu wudgh srolf|/ e| sodflqj wklv srolf| rxwvlgh
wkh frqwuro ri d vlqjoh jryhuqphqw +vhh Qgxox dqg R*Frqqhoo +4<<<,,1 Rxu dqdo|vlv lv
dovr lq wkh olqh ri wkh frqfoxvlrq/ e| Froolhu dqg Jxqqlqj +4<<<,/ wkdw= �wkh fuhdwlrq ri
lqghshqghqw fhqwhuv ri dxwkrulw| lq fhqwudo edqnv 111 vkrxog jhqhudoo| khos wr uhlqirufh d
folpdwh ri rshqqhvv dqg ghprfudf| zklfk lv olnho| wr eh vxssruwlyh ri hfrqrplf uhirup1�
Ilqdoo|/ rxu glvfxvvlrq ri wkh srwhqwldo dgydqwdjhv ri srolwlfdoo| lqghshqghqw djhqflhv
ri uhvwudlqwv pdqdjhg e| Diulfdq shrsoh lv lq olqh zlwk wkh dqdo|vlv suhvhqwhg lq wkh
uhfhqw sdshu ri Vwljolw} +4<<<, dujxlqj wkdw/ iru wkh vdnh ri ghprfudwlf dffrxqwdelolw| dqg
hfrqrplf vxvwdlqdelolw|/ ghyhorslqj frxqwulhv pxvw �rzq� wkhlu ghyhorsphqw vwudwhjlhv1

51 Wkh vw|ol}hg idfwv

5141 Wkh fulvlv dqg wkh hqvxlqj uhvwuxfwxulqj

Lq 4<;: dqg 4<;; wkhuh zdv d vhyhuh fulvlv lq wkh edqnlqj v|vwhp lq Zhvw Diulfd1 Iru wkh
: frxqwulhv ri wkh ZDHPX/ edg ordqv dprxqwhg wr 9 wlphv wkh vxp ri edqn fdslwdo dqg
uhvhuyhv1 Lq Vhqhjdo/ ; rxw ri 44 edqnv zhuh glvwuhvvhg/ dqg qrq shuiruplqj ordqv pdgh
xs kdoi wkh ydoxh ri wkh frxqwu|*v ordqv1 Wklv fulvlv wrrn sodfh dw wkh hqg ri d ghfdgh
ri vhyhuh uhfhvvlrq lq wkh Vxe�Vdkdudq hfrqrp|1 Rqh ri wkh fdxvhv ri wkh fulvlv zdv wkh
lqwhuqdwlrqdo hqylurqphqw1 Ilupv h{sruwlqj djulfxowxudo surgxfwv zhuh vhyhuho| d�hfwhg
e| wkh ghfuhdvh lq zruog sulfhv +vhh h1j1 Froolhu dqg Jxqqlqj/ 4<<<,1 Lq Zhvw Diulfd/
wklv zdv djjudydwhg e| wkh ryhuydoxdwlrq ri wkh FID Iudqf1 Dqrwkhu pdmru fdxvh ri wkh
fulvlv zdv lqwhuqdo/ dqg fdq eh eurdgo| ghvfulehg dv srolwlfdo lqwhuihuhqfh1 Zkloh srolwlfdoo|
lqgxfhg glvwruvlrqv duh olnho| wr kdyh d�hfwhg wkh Diulfdq hfrqrp| dv d zkroh +vhh Edwhv/

9Vxfk lqghshqghqfh vkrxog eh rewdlqhg ylv d ylv erwk ghyhorslqj frxqwulhv jryhuqphqw dqg ghyhorshg
hfrqrplhv jryhuqphqwv1
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4<;4/ 4<;6,/ lq wkh edqnlqj vhfwru wkh| wrrn wkh iroorzlqj irup1 Gxh wr jryhuqphqw
suhvvxuh/ ordqv zhuh surylghg wr srolwlfdo frqvwlwxhqflhv zlwk qhjdwlyh qhw suhvhqw ydoxh
surmhfwv/ dqg ghqlhg wr eruurzhuv zlwk olwwoh edujdlqlqj srzhu/ hyhq li wkh| kdg jrrg
surmhfwv1 Vxfk suhvvxuhv zhuh hvshfldoo| hdv| wr h{huw lq wkh fdvh ri vwdwh�rzqhg edqnv/
lq sduwlfxodu lq wkh frqwh{w ri vr�fdoohg ghyhorsphqw edqnv/ fuhdwhg e| jryhuqphqwv dw
wkh ehjlqqlqj ri kh :3v +vhh Vzdp|/ 4<<7,1 Dqrwkhu glvixqfwlrqlqj ri wkh fuhglw pdunhw
gxh wr srolwlfdo lqwhuihuhqfh kdg wr gr zlwk uhlpexuvphqw1 Lqghhg/ lw zdv gl!fxow wr
froohfw uhlpexuvhphqw iurp srolwlfdoo| srzhuixo ghewruv1 Wkhvh glvixqfwlrqlqjv ri wkh
�qdqfldo vhfwru ohg wr dq h{lw iurp wkh uholdqfh rq wkh vhuylfhv ri Diulfdq edqnv= vpdoo
eruurzhuv kdg wr wds wkh lqirupdo fuhglw pdunhw/ zkloh odujh lqyhvwruv suhihuhg wr uho| rq
vdihu lqyhvwphqw rssruwxqlwlhv deurdg1 Lq wkh suhvhqw sdshu/ zh irfxv rq wkh lqh!flhqflhv
lqgxfhg e| srolwlfdo lqwhuihuhqfh lq wkh edqnlqj vhfwru lq Zhvw Diulfd/ dqg dqdo|}h krz
wkh| lqwhudfwhg zlwk wkh �qdqfldo fulvlv dqg wkh hqvxlqj uhvwuxfwxulqj1

Dv wkh �qdqfldo fulvlv klw wkh Zhvw Diulfdq hfrqrplhv dqg vrflhwlhv/ srolwlfdo xquhvw
ghyhorshg lq wkh uhjlrq/ dw wkh hqg ri wkh 4<;3v dqg wkh ehjlqqlqj ri wkh 4<<3v1 Lq
sduwlfxodu/ lq Vìqìjdo/ ghprqvwudwlrqv dqg srolwlfdo wxuprlo zhuh txlwh vljql�fdqw/ dqg/
dowkrxjk wkh suhvlghqw hyhqwxdoo| vwdlg lq srzhu/ wkh jryhuqphqw ihow d vhulrxv ulvn ri
ehlqj ryhuwkurzq1

Dv d uhvxow ri wkh fulvlv/ wkh edqnlqj v|vwhp kdg wr eh uhvwuxfwxuhg1 Wkh Zruog Edqn/
dorqj zlwk rwkhu iruhljq lqvwlwxwlrqv dqg edqnv wrrn sduw lq wklv uhvwuxfwxulqj surfhvv/
zklfk wrrn sodfh lq 4<;< dqg 4<<31 Pdq| edqnv zhuh oltxlgdwhg1 Rwkhuv zhuh uhvwuxf0
wxuhg1: Diwhu wkh uhvwuxfwxulqj wkhuh zdv ehwzhhq 7 dqg whq edqnv lq hdfk ri 9 ri wkh :
frxqwulhv ri wkh uhjlrq +Ehqlq/ Exunlqd/ Pdol/ Qljhu/ Vìqìjdo dqg Wrjr,/ dqg 49 lq F÷wh
g*Lyrluh1 Iljxuh 814 r�huv d judsklf uhsuhvhqwdwlrq ri wkh qxpehu ri edqnv lq wkh vhyhq
frxqwulhv ri wkh ZDHPX lq 4<<31 Lq dgglwlrq/ Iljxuh 815 r�huv d judsklf uhsuhvhqwdwlrq
ri wkh ydoxh ri wkh wrwdo dvvhwv ri wkh edqnv lq hdfk ri wkhvh vhyhq frxqwulhv lq 4<<31 Wkh
�jxuhv looxvwudwh wkdw F÷wh g*Lyrluh lv wkh pdmru sod|hu lq wkh uhjlrq/ dqg wkdw Vìqìjdohvh
dqg Lyruldq edqnv duh odujhu wkdq wkh rwkhu edqnv1

Wkh uhvwuxfwxulqj ri wkh Zhvw Diulfdq �qdqfldo vhfwru ohg wr d pdunhg fkdqjh lq lwv rz0
huvkls vwuxfwxuh1 Edqnv zhuh sulydwl}hg/ dw ohdvw sduwldoo|1 Wkhlu htxlw| fdslwdo zdv rshqhg
wr iruhljq dqg grphvwlf lqyhvwruv1 Wkh vkduhkroglqjv ri wkh vwdwh ghfuhdvhg1 Lq 4<<3/ wkh
vwdwh vkduh�kroglqjv lq wkh edqnlqj vhfwru zhuh forvh wr ru ehorz 63 ( lq Eìqlq/ Frwh
g*Lyrluh/ Pdol/ Qljhu/ Vìqìjdo dqg Wrjr1 Exunlqd Idvr/ zkhuh vwdwh vkduhkroglqjv zhuh
deryh 73 ( zdv dq h{fhswlrq1 Wklv pd| eh olqnhg wr wkh srolwlfdo frqwh{w ri Exunlqd Idvr
zklfk dw wkh wlph zdv ohg e| Suhvlghqw Vdqndud1 Iljxuh 816 r�huv d judsklf uhsuhvhqwdwlrq
ri jryhuqphqw vkduhkroglqjv lq 4<<3/ zkloh Iljxuh 817 ghslfwv iruhljq vkduhkroglqjv1

:Ghew wudqvihuv dqg ghew frqyhuvlrq zhuh xvhg wr uhvwuxfwxuh edqnv edodqfh vkhhwv1 Lq wkh fdvh ri d
ghew wudqvihu doo ri wkh edqnv* edg ghew lv wudqvihuuhg wr d �edg ghew edqn� fuhdwhg iru wklv sxusrvh1 Iru
h{dpsoh lw zdv wkh fdvh lq Vhqhjdo zlwk wkh Vrflìwì Qdwlrqdoh gh Uhfrxyuhphqw +VQU,1 Ghew frqyhuvlrq
frqvlvwv lq frqyhuwlqj edg ordqv wr vwdwh rzqhg dqg vwdwh uhodwhg �upv lqwr Wuhdvxu| erqgv1 Lq F÷wh
g*Lyrluh vxfk frqyhuvlrq dprxqwhg wr FID iudqfv4;3 eloolrqv1

:



Dqrwkhu pdmru fkdqjh eurxjkw derxw e| wkh uhvwuxfwxulqj zdv wkh fuhdwlrq/ lq 4<<3/
ri wkh Edqnlqj Frpplvvlrq1 Ehiruh wkh uhirup/ hdfk frxqwu| lq wkh uhjlrq kdg lwv rzq
uhjxodwru| erg|1 Uhjxodwruv zhuh qrplqdwhg e| wkh orfdo jryhuqphqwv/ dqg zhuh dphqdeoh
wr srolwlfdo suhvvxuh1 Wkh qhz frpplvvlrq rshudwhv dw wkh uhjlrqdo ohyho dqg uhjxodwhv
edqnv lq wkh zkroh ZDHPX1 Lwv phpehuv frph iurp wkh vhyhq frxqwulhv dqg iurp Iudqfh1
Lw grhv qrw ghshqg rq dq| vlqjoh jryhuqphqw1 Lw dovr hqmr|v vljql�fdqw lqyhvwljdwlrq
srzhuv dqg fdq lpsrvh shqdowlhv rq edqnv1 Rqh ri lwv plvvlrqv lv wr hqirufh wkh iroorzlqj
suxghqwldo uxohv= htxlw| fdslwdo pxvw eh dw ohdvw dv odujh dv 7( ri wkh ulvn�zhljkwhg dvvhwv
ri wkh edqn/ vwdeoh �qdqfldo uhvrxufhv +l1h1/ htxlw| fdslwdo dqg orqj whup eruurzlqjv,
pxvw htxdo dw ohdvw :8 ( ri orqj whup ordqv/ dqg oltxlg dvvhwv pxvw htxdo dw ohdvw 93 ( ri
vkruw whup oldelolwlhv1 Rqh ri lwv pdmru zhdnqhvvhv mxvw diwhu lwv fuhdwlrq zdv lwv odfn ri
uhsxwdwlrq/ zklfk lpsolhg wkdw lqyhvwruv frxog grxew wkdw lw uhdoo| lqwhqghg wr vwurqjo|
hqirufh wkh uhjxodwlrq1 Zlwk klqgvljkw/ lw qrz dsshduv wr eh uhodwlyho| lqghshqghqw
+dowkrxjk/ ri frxuvh/ lw lv wrr hduo| wr eh ixoo| dvvxuhg ri wklv1,

5151 Wkh diwhupdwk ri wkh uhvwuxfwxulqj

Wkh exon ri wkh uhvwuxfwxulqj wrrn sodfh ehwzhhq 4<;; dqg 4<<31; Dv hylghqfhg lq Iljxuh
814 wkhuh zdv d voljkw ghfuhdvh lq wkh qxpehu ri edqnv lq wkh uhjlrq lq wkh 4<<3v1 Wklv
fdq eh lqwhusuhwhg dv ixuwkhu frqvrolgdwlrq/ lq wkh olqh ri wkh lqlwldo uhvwuxfwxulqj1 Dv
hylghqfhg lq Iljxuh 815/ ghslfwlqj wkh ydoxh ri wrwdo dvvhwv ri wkh edqnv lq hdfk ri wkhvh
vhyhq frxqwulhv lq 4<<:/ wkh uhodwlyh zhljkwv ri wkh gl�huhqw frxqwulhv zhuh vlplodu lq 4<<:
dqg 4<<31

Uhpdundeo|/ wkh rzqhuvkls vwuxfwxuh ri wkh edqnv lq wkh uhjlrq zdv vljql�fdqwo| do0
whuhg ehwzhhq 4<<3 dqg 4<<:1 Dv hylghqfhg lq Iljxuhv 51D dqg 51E/ lq doo frxqwulhv/ h{fhsw
Exunlqd Idvr/ jryhuqphqw vkduhkroglqjv lqfuhdvhg/ zkloh iruhljq vkduhkroglqjv ghfuhdvhg
ryhu wkh shulrg1< Iruhljq lqyhvwruv iuhtxhqwo| vrog edfn wkhlu htxlw| vwdnhv1 Iru h{dpsoh/
wkh Eudvloldq edqn Edqfr Uìdo vrog edfn lwv vwdnhv lq edqtxh Uìdo F÷wh g*Lyrluh lq 4<<7
wr d vwdwh rzqhg edqn ELDR F÷wh g*Lyrluh1 Dqrwkhu h{dpsoh lv Fuìglw O|rqqdlv/ zklfk/
lq 4<<7/ vrog edfn lwv htxlw| kroglqjv lq wkh Edqtxh Pdolhqqh gh Fuìglw hw Gìs÷w/ wkh
Vrflìwì Lyrlulhqqh gh Edqtxh/ dqg wkh Fuìglw O|rqqdlv Eìqlq1 Fuhglw o|rqqdlv lwvhoi zdv
lq glvwuhvv lq Iudqfh dw wklv wlph1 Zkloh lwv zlwkgudzdo iurp Diulfd lv olnho| wr uh hfw
lwv krph vlwxdwlrq/ lw glg qrw zlwkgudz iurp Vhqhjdo iru lqvwdqfh1 Ehorz zh surylgh
v|vwhpdwlf hpslulfdo hylghqfh rq furvv frxqwu| yduldwlrqv lq wkhvh zlwkgudzdo sdwwhuqv1
Wkh h{dpsoh ri Fuhglw Frpphufldo gh Iudqfh dovr looxvwudwhv wkh wuhqg lq iruhljq h{lwv1
Wklv edqn lq wkh hduo| <3v eurxjkw lwv whfkqlfdo dvvlvwdqfh wr ELDR�F÷wh g*Lyrluh zlwk
dq rswlrq wr ex| pruh vkduhv1 Ilyh |hduv odwhu lw fkrvh qrw wr h{huflvh wklv rswlrq1 Wr

;Wkhuh zhuh d ihz ghew frqyhuvlrqv lq 4<<7 zlwk qr vwurqj dqg vljql�fdqw h�hfw rq wkh sur�wdelolw|
ri wkh edqnlqj v|vwhp1

<Wkh gl�huhqw sdwwhuq revhuyhg lq Exunlqd Idvr/ uh hfwv wkh kljk ohyho ri jryhuqphqw vkduhkroglqjv
lq 4<<3 dqg frqyhujhqfh gxulqj wkh 4<<3*v wr wkh dyhudjh ri wkh rwkhu frxqwulhv ri wkh uhjlrq1

;



wkh h{whqw wkdw sulydwh Diulfdq lqyhvwruv uduho| kdg wkh fdvk wr ex| wkh vkduhv vrog e|
iruhljq lqyhvwruv/ wkh| zhuh riwhq erxjkw edfn e| wkh jryhuqphqw1 Wklv zdv wkh fdvh/ iru
h{dpsoh/ iru wkh deryh phqwlrqhg vdohv e| wkh Fuìglw O|rqqdlv1

Lq rxu dqdo|vlv ehorz/ zh hqghdyrxu wr lqwhusuhw wklv sdwwhuq ri uhqdwlrqdol}dwlrq1 Qrwh
wkdw/ zkloh dw rggv zlwk wkh hyroxwlrq revhuyhg lq ghyhorshg hfrqrplhv/ wklv sdwwhuq lv
txlwh lq olqh zlwk wkh jhqhudo slfwxuh lq ghyhorslqj hfrqrplhv dqg lq sduwlfxodu Diulfd1
Iru h{dpsoh Phjjlqvrq dqg Qhwwhu +4<<<, glvfxvv hpslulfdo hylghqfh srlqwlqj fohdu| dw
wkh odfn ri ghfuhdvh ri wkh vkduh ri vwdwh�rzqhg hqwhusulvhv lq Jurvv Grphvwlf Surgxfw lq
ghyhorslqj frxqwulhv/ ryhu wkh shulrg 4<:;�4<<41

Wr wkh h{whqw wkdw zh lghqwl�hg srolwlfdo lqwhuihuhqfh dv rqh ri wkh pdmru fdxvhv ri
wkh �qdqfdo fulvlv lq wkh 4<;3v/ wkh lqfuhdvh lq jryhuqphqw vkduhkroglqjv lq wkh 4<<3v
frxog vhhp rplqrxv1 Glg lw eulqj derxw ixuwkhu plvdoorfdwlrq ri fuhglw/ wkxv hqgdqjhulqj
wkh �qdqfldo/ dqg frqvhtxhqwo| hfrqrplf/ vrfldo dqg srolwlfdo/ vwdelolw| ri wkh uhjlrq B
Lq idfw/ dv hylghqfhg lq Iljxuh 818/ grxewixo ghewv dv d sursruwlrq ri wrwdo dvvhwv kdyh
txlwh pdunhgo| jrqh grzq gxulqj wkh 4<<3v1 Wklv frqwudglfwv wkh h{shfwdwlrq wkdw odujh
jryhuqphqw vkduhkroglqjv zhuh erxqg wr jhqhudwh lqh!flhqw lqwhuihuhqfh1 Lq idfw/ dv zh
zloo dujxh ehorz/ olplwhg ulvn wdnlqj e| wkh edqnv shukdsv uh hfwv wkh h!flhqw uhjxodwlrq
srolf| hqirufhg e| wkh Frpplvvlrq Edqfdluh1 Rq wkh rwkhu kdqg/ dv looxvwudwhg lq Iljxuh
819/ wkhuh zdv ryhudoo vrph ghfuhdvh lq edqn sur�wv ehwzhhq 4<<3 dqg 4<<:1

61 Wkhru|

6141 Rxwolqh ri wkh dujxphqw

Lq wklv vhfwlrq zh suhvhqw d vlpsoh wkhruhwlfdo prgho/ wr surylgh d iudphzrun wr dqdo|}h
dqg lqwhusuhw wkh deryh phqwlrqhg vw|ol}hg idfwv1 Lq d qxwvkhoo wkh dujxphqw ghyhorshg
lq wkh prgho lv wkh iroorzlqj1

Jryhuqphqwv fdq lqwhuihuh lq wkh pdqdjhphqw ri edqnv1 Li wkh| fkrrvh wr gr vr wkh|
fdq xvh wkh edqnlqj v|vwhp wr doorfdwh uhqwv wr wkhlu srolwlfdo frqvwlwxhqflhv/ |hw wklv
lv dw wkh frvw ri uhgxfhg shuirupdqfh dqg hqkdqfhg �qdqfldo lqvwdelolw|1 Zkhq wudglqj
r� srolwlfdo uhqwv yhuvxv �qdqfldo lqvwdelolw|/ wkh jryhuqphqwv duh lq xhqfhg e| wzr frq0
vlghudwlrqv1 Rq wkh rqh kdqg/ wkhlu fkrlfh uh hfwv wkh h{whqw wr zklfk wkh| lqwhuqdol}h
wkh vrfldo frvwv jhqhudwhg e| �qdqfldo lqvwdelolw|1 Lq rxu dqdo|vlv zh dvvxph wkdw wkh
jryhuqphqw lv lq jhqhudo qrw ehqhyrohqw dqg lw lqwhuqdol}hv rqo| d iudfwlrq +ghqrwhg k, ri
wklv vrfldo frvw +dv dujxhg e| Edwhv +4<;4/ 4<;6,,1 Rq wkh rwkhu kdqg/ wkh fkrlfh ri wkh
jryhuqphqw uh hfwv lwv dvvhvvphqw ri wkh vrfldo/ hfrqrplf dqg srolwlfdo frqvhtxhqfhv ri
�qdqfldo lqvwdelolw|1 Lq rxu prgho/ zh dvvxph wkdw wkh vrfldo frvw lv d udqgrp yduldeoh1
Wklv udqgrp yduldeoh fdq eh lqwhusuhwhg dv d ghhs sdudphwhu ri wkh hfrqrp|/ rq zklfk wkh
jryhuqphqw/ dv zhoo dv wkh rwkhu sod|huv ri wkh jdph/ kdyh vrph lqirupdwlrq/ dqg shuirup
ohduqlqj1 Diwhu d fulvlv kdv wdnhq sodfh/ wkh jryhuqphqw fdq revhuyh wkh vx�hulqjv lw jhq0
hudwhv iru wkh Diulfdq shrsoh/ dqg wkhlu srolwlfdo frqvhtxhqfhv1 Edvhg rq wklv revhuydwlrq/

<



lw xsgdwhv lwv hvwlpdwh ri wkh vrfldo frvw ri �qdqfldo lqvwdelolw| dqg fulvhv1 Zh dovr dvvxph
wkdw iruhljqhuv revhuyh ohvv suhflvh lqirupdwlrq wkdq wkh Diulfdq jryhuqphqw derxw wkh
vrfldo frvw ri wkh �qdqfldo fulvlv1 Wklv fuhdwhv dq lqirupdwlrq dv|pphwu| ehwzhhq wkh
jryhuqphqw dqg iruhljq lqyhvwruv diwhu wkh fulvlv1 Lq wkh prgho dqdo|}hg ehorz zh vkrz
wkdw/ xqghu vrph frqglwlrqv rq sdudphwhu ydoxhv/ wkhuh h{lvwv dq htxloleulxp zkhuhe|/
diwhu d vhyhuh fulvlv/ lq lfwlqj odujh frvwv wr wkh Diulfdqv/ wkh jryhuqphqw ghflghv wr vwrs
lqwhuihulqj1 Frqvhtxhqwo| lw vhwv xs d vwurqj dqg lqghshqghqw uhjxodwlrq dxwkrulw|/ wr
hqvxuh wkh vdih zrunlqjv ri wkh Diulfdq �qdqfldo vhfwru1

Iruhljq lqyhvwruv duh qhhghg wr surylgh wkh qhfhvvdu| ixqgv wr uhvwduw wkh �qdqfldo
v|vwhp diwhu d fulvlv1 Lq dgglwlrq wr surylglqj ixqgv/ wkh| fdq wudqvihu whfkqrorj| dqg
vnloov/ dqg prqlwru wkh shuirupdqfh ri wkh Diulfdq edqnv/ uhvxowlqj lq hqkdqfhg sur�wdelo0
lw|1 \hw/ iruhljq lqyhvwruv dqg wkh Diulfdq shrsoh kdyh gl�huhqw shuvshfwlyhv dv wr zkdw
lqyhvwphqw srolflhv wkh edqn vkrxog iroorz1 Iurp wkh shuvshfwlyh ri iruhljq lqyhvwruv/
Diulfdq ulvn lv glyhuvl�deoh/ khqfh wkh| zrxog udwkhu jr iru txlwh ulvn|/ exw srwhqwldoo|
sur�wdeoh yhqwxuhv1 Rq wkh rwkhu kdqg/ wkh Diulfdq flwl}hqv duh txlwh h{srvhg wr wkhlu gr0
phvwlf ulvn/ dqg zrxog udwkhu jr iru orzhu h{shfwhg uhwxuqv lqyhvwphqw surmhfwv/ surylghg
wkhvh |lhoghg orzhu ulvn ri dqrwkhu �qdqfldo fulvlv1 Wklv glyhujhqfh ri lqwhuhvwv �wv wkh
vw|ol}hg idfwv ri rwkhu ghyhorslqj frxqwulhv/ lq sduwlfxodu lq Vrxwk Hdvw Dvld/ zkhuh iruhljq
lqyhvwphqwv pd| kdyh ohg wr yhu| ulvn| yhqwxuhv dqg �qdqfldo fulvhv1 Dqhfgrwdo hylghqfh
rq wklv srlqw lv surylghg e| wkh h{dpsoh ri wkh ELDR/ glvfxvvhg lq Pdvvrx +4<<<,1 D odujh
iudfwlrq ri wkdw edqn/ rshudwlqj lq vhyhudo frxqwulhv lq Vxe�Vdkdudq Diulfd/ zdv erxjkw
lq 4<<4dw d udwkhu orz sulfh e| Phulglhq Lqwhuqdwlrqdo Edqn Olplwhg/ d khdylo| lqghewhg
frpsdq| lqfrusrudwhg lq wkh Edkdpdv1 Dv glvfxvvhg e| Pdvvrx +4<<<,/ wkh qhz hqwlw|/
Phulglhq ELDR/ glg qrw kdyh d jhqxlqh edqnlqj surmhfw iru Diulfd1 Wkh rshudwlrq zdv
pruh ri d jdpeoh/ pdgh dwwudfwlyh e| wkh orz sulfh dw zklfk wkh edqn zdv dftxluhg1 Lq
idfw/ lw zhqw edqnuxsw lq 4<<81

6151 Prgho

Wkhuh duh wzr shulrgv1 Lq wkh �uvw shulrg wkh jryhuqphqw fdq ghflgh zkhwkhu wr lqwhuihuh
zlwk wkh pdqdjhphqw ri wkh edqnv1 Li wkh jryhuqphqw grhv qrw lqwhuihuh/ wkhq wkh sur�wv
ri wkh edqnlqj vhfwru dw wkh �uvw shulrg= C

�

duh htxdo wr wkh frqvwdqw 7C1 Li wkh jryhuq0
phqw lqwhuihuhv/ lw fdq glyhuw - iurp edqn sur�wv dqg doorfdwh wkhvh uhqwv wr lwv srolwlfdo
frqvwlwxhqf|143 Lq dgglwlrq wr uhgxflqj edqn sur�wv rq dyhudjh/ wklv jhqhudwhv ulvn/ zklfk
zh prgho dv d zklwh qrlvh whup �5/ udqgrpo| glvwulexwhg ryhu d�~c~o/ dqg zlwk .E�5� ' f1
Khqfh/ zlwk srolwlfdo lqwhuihuhqfh=

C
�

' 7C�-n �5�

Wr fdswxuh lq d vlpsoh zd| wkh qrwlrq wkdw wkh zhoiduh ri wkh shrsoh lv lqfuhdvlqj zlwk

43Wklv lv vlplodu wr wkh dqdo|vlv ri vwdwh�rzqhuvkls zlwk qrq ehqhyrohqw jryhuqphqwv e| Eldlv dqg
Shurwwl +4<<<,1
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wkh sur�wdelolw| ri wkh hfrqrp|/ dqg fdq eh vhyhuho| kxuw li wkhuh lv d �qdqfldo fulvlv/ zlwk
yhu| orz sur�wv/ zh dvvxph wkdw vrfldo zhoiduh lq wkh �uvw shulrg lv htxdo wr=

-nC
�

� �EC
�

	 C��Sc

zkhuh �EC
�

	 C� lv wkh lqglfdwru yduldeoh wdnlqj wkh ydoxh 4 li C
�

	 C /zkhuh C lv wkh
plqlpxp dprxqw ri sur�wv ehorz zklfk wkhuh lv d fulvlv dqg vrfldo frvwv duh lqfxuuhg/ dqg
�S lv wkh fruuhvsrqglqj vrfldo frvw1 Li wkh jryhuqphqw fkrrvhv wr lqwhuihuh zlwk wkh pdq0
djhphqw ri wkh edqn wr idyru lwv srolwlfdo frqvwlwxhqf|/ lw dggv wkh qrlvh whup �5/ zklfk
fuhdwhv wkh ulvn wkdw d �qdqfldo fulvlv zloo wdnh sodfh/ l1h1/ wkdw= C

�

	 C dqg wkdw wkh
fruuhvsrqglqj vrfldo frvw �S zloo eh lqfxuuhg1 Lqghhg/ zh dvvxph wkdw= 7C � - � ~ 	 C1
Dffruglqjo|/ vrfldo zhoiduh lv htxdo wr= 7C li wkh jryhuqphqw fkrrvhv qr srolwlfdo lqwhuihu0
hqfh/ dqg 7C � �EC

�

	 C��S/ li wkh jryhuqphqw fkrrvhv srolwlfdo lqwhuihuhqfh1 Reylrxvo|/
srolwlfdo lqwhuihuhqfh uhgxfhv zhoiduh1 \hw/ wkh jryhuqphqw pd| suhihu lqwhuihuhqfh/ vlqfh
lwv srolwlfdo frqvwlwxhqf| uhfhlyhv doo wkh uhqwv dqg ehduv rqo| sduw ri wkh vrfldo frvw1

Wkh xwlolw| ixqfwlrq ri wkh jryhuqphqw dw wkh �uvw shulrg lv htxdo wr wkh vxp ri wkh
srolwlfdo uhqwv lw doorfdwhv wr lwv frqvwlwxhqf| dqg wkh h{shfwhg vrfldo +qhw ri wkh uhqwv,
zhoiduh pxowlsolhg e| d frqvwdqw= k5 dfc �o1 Wklv frqvwdqw lv wkh iudfwlrq ri vrfldo zhoiduh
lqwhuqdol}hg e| wkh jryhuqphqw1 k ' � fruuhvsrqgv wr wkh olplw fdvh ri d ehqhyrohqw
jryhuqphqw1 Wkh xwlolw| ixqfwlrq ri wkh jryhuqphqw dw wkh �uvw shulrg lv= k 7C li lw fkrrvhv
qr srolwlfdo lqwhuihuhqfh dqg=

- n k.E 7C�-n �5 � �E 7C�-n �5 	 C��S�c

li lw fkrrvhv lqwhuihuhqfh1 Wkh odwwhu fdq eh uhzulwwhq dv=

E�� k�-n kE 7C� E�� Z�.E�S��c

zkhuh Z ' �hE 7C�-n �5 : C�1 Wr irfxv rq wkh fdvh zkhuh wkh jryhuqphqw ohdqv d sulrul
wrzdugv lqwhuihuhqfh/ zh srvlw Dvvxpswlrq D wkdw=

k 	
-

-n E�� Z�.E�S�
�

Wkdw lv/ zh dvvxph wkdw wkh iudfwlrq ri vrfldo zhoiduh wkdw wkh jryhuqphqw lqwhuqdol}hv lv
uhodwlyho| vpdoo1

D sulrul/ wkh vrfldo frvw dvvrfldwhg zlwk fulvlv �S lv d udqgrp yduldeoh +lqghshqghqw ri
wkh zklwh qrlvh whup 5,/ dqg lv xqnqrzq wr doo sduwlhv1 Lq sduwlfxodu/ wkh jryhuqphqw
grhv qrw nqrz h{dfwo| h{�dqwh krz vrfldoo| frvwo| d �qdqfldo fulvlv zrxog eh1 Li wkhuh lv d
fulvlv dw wkh hqg ri wkh �uvw shulrg/ krzhyhu/ wkh Diulfdqv vx�hu wkh frvw/ dqg frqvhtxhqwo|
revhuyh lw1 Wklv hqdeohv wkhp wr ohduq derxw krz vhyhuh dqrwkhu fulvlv lq wkh ixwxuh zrxog
eh1 Wr fdswxuh wklv ohduqlqj h�hfw lq wkh vlpsohvw srvvleoh zd|/ zh dvvxph wkdw wkhuh
lv shuihfw fruuhodwlrq ehwzhhq wkh pdjqlwxgh ri wkh vrfldo frvwv dw wkh wzr shulrgv zkhq
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wkhuh duh wzr frqvhfxwlyh fulvlv/ dqg wkdw �S fdq wdnh rqo| wzr ydoxhv= S zlwk suredelolw|
> dqg 7S zlwk wkh frpsohphqwdu| suredelolw|1 Lq frqwudvw zlwk wkh Diulfdqv/ iruhljqhuv/
lqfoxglqj iruhljq lqyhvwruv/ gr qrw revhuyh wkh uhdol}dwlrq ri wkh frvw1 Frqvhtxhqwo|/ wkh|
gr qrw ohduq derxw wkh pdjqlwxgh ri vrfldo frvwv dqg lwv frqvhtxhqfhv lq wkh vdph zd| dv
wkh Diulfdqv gr1

Lq wkh vhfrqg shulrg/ li wkhuh zdv qr fulvlv gxulqj wkh �uvw shulrg/ wkh whfkqrorj|
uhpdlqv wkh vdph/ dqg wkh jryhuqphqw djdlq kdv wkh fkrlfh ehwzhhq lqwhuihulqj ru qrw/
dv rxwolqhg deryh1 Rq wkh rwkhu kdqg/ li d �qdqfldo fulvlv wrrn sodfh wkh �qdqfldo v|vwhp
pxvw eh uhvwuxfwxuhg/ dqg uhvwduwhg1 Qhz lqyhvwphqwv duh qhhghg wr uhvwduw wkh �qdqfldo
vhfwru +dqg wkh hfrqrp|,1 Ghqrwh 8 wkh dprxqw ri lqyhvwphqw qhhghg1 Zh dvvxph
wkdw diwhu d fulvlv/ wkh frxqwu| lv vr srru wkdw lw fdqqrw vhoi �qdqfh wklv lqyhvwphqw1
Frqvhtxhqwo|/ lw qhhgv wr eh �qdqfhg e| iruhljq lqyhvwruv1 Wkhvh rxwvlgh ixqgv duh udlvhg
wkurxjk sduwldo sulydwl}dwlrq ri wkh Diulfdq edqnv1 Lq h{fkdqjh iru wkh ixqgv wkh| surylgh/
wkh iruhljq lqyhvwruv uhfhlyh d iudfwlrq B ri wkh htxlw| fdslwdo ri wkh edqnv/ jlylqj wkhp
surshuw| uljkwv rq d iudfwlrq B ri wkh sur�wv dw wkh hqg ri wkh vhfrqg shulrg1 Iurp wkh
srlqw ri ylhz ri iruhljq lqyhvwruv/ wklv fuhdwhv d qhz lqyhvwphqw rssruwxqlw|/ wr zklfk
wkh| kdg qr dffhvv ehiruh wkh olehudol}dwlrq1 Wklv lqyhvwphqw rssruwxqlw| fdq eh txlwh
dwwudfwlyh/ lq whupv ri sruwirolr pdqdjhphqw/ vlqfh wkh ulvn dvvrfldwhg zlwk edqnv lq Zhvw
Diulfd kdv uhodwlyho| orz fruuhodwlrq zlwk wkh zruog pdunhw sruwirolr144 Zh dvvxph iruhljq
lqyhvwruv ydoxh lqyhvwphqwv lq Diulfd edvhg rq wkhlu h{shfwhg udwh ri uhwxuq/ frpsduhg wr
wkh udwh ri uhwxuq ri wkhlu rwkhu lqyhvwphqw rssruwxqlwlhv= o

f

1 Lq dgglwlrq wr surylglqj
ixqgv/ iruhljq lqyhvwruv hqwhulqj lq wkh htxlw| fdslwdo ri sulydwl}hg Diulfdq edqnv fdq
lq xhqfh wkhlu pdqdjhphqw dqg shuirupdqfh1 Wklv uh hfwv wudqvihu ri whfkqrorj| dqg
nqrzoghjh/ dv zhoo dv prqlwrulqj1 Iruhljq lqyhvwruv/ ehfdxvh ri wkhlu delolw| wr glyhuvli|
wkhlu sruwirolr/ duh qrw yhu| dyhuvh wr wkh ulvn dvvrfldwhg zlwk wkh Diulfdq hfrqrp|1 Lq
wkdw uhvshfw wkh| gl�hu pdunhgo| iurp wkh pdmrulw| ri wkh Diulfdq shrsoh/ zkr duh txlwh
h{srvhg wr wkh ulvn shuwdlqlqj wr wkhlu hfrqrp|/ dqg zkr kdyh olwwoh delolw| wr glyhuvli|
wklv ulvn145 Frqvhtxhqwo|/ zkhq vhohfwlqj lqyhvwphqw surmhfwv/ iruhljq lqyhvwruv idyru pxfk
pruh djjuhvvlyh h{shfwhg uhwxuqv2ulvn frpelqdwlrqv wkdq Diulfdqv1

Lq wkh vhfrqg shulrg/ li d fulvlv wrrn sodfh dqg wkh edqnlqj vhfwru kdv ehhq uhvwuxfwxuhg
dqg sduwldoo| sulydwl}hg/ wkh jryhuqphqw vhwv xs d qhz uhjxodwru| erg|1 Lw fdq fkrrvh wr
vhw�xs d vwurqj dqg lqghshqghqw uhjxodwru/ ru d zhdn uhjxodwru/ surqh wr eh lq xhqfhg e|
wkh srolwlfdo srzhu1 Lqlwldoo|/ wkh iruhljq lqyhvwruv fdqqrw revhuyh zklfk w|sh ri uhjxodwru|
dxwkrulw| +vwurqj ru zhdn, kdv ehhq vhw xs1 Wkhuh lv dv|pphwulf lqirupdwlrq rq wkh
w|sh ri wkh uhjxodwru| djhqf| ehwzhhq wkh Diulfdq jryhuqphqw dqg wkh iruhljq lqyhvwruv1
Frqvlvwhqw zlwk wkh glvfxvvlrq ri wkh edqnlqj frpplvvlrq lq wkh suhylrxv vhfwlrq/ d vwurqj
uhjxodwru| dxwkrulw| fdq suhyhqw ulvn wdnlqj e| hqiruflqj vwulfw suxghqwldo uxohv1

44Vhh iru h{dpsoh Qfxeh dqg Vhqehw +4<<:,1
45Zkloh wkh ulfkhvw Diulfdqv gr lqyhvw d vljql�fdqw sruwlrq ri wkhlu zhdowk deurdg/ wkh ydvw pdmrulw| ri

wkh Diulfdq shrsoh kdyh qr dffhvv wr lqwhuqdwlrqdo �qdqfldo glyhuvl�fdwlrq/ ehfdxvh vrsklvwlfdwhg �qdqfldo
surgxfwv duh qrw vxssolhg wr wkh jhqhudo sxeolf dw orz wudqvdfwlrqv frvwv1
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Li wkh uhjxodwru| djhqf| lv zhdn/ wkhq wkh jryhuqphqw fdq djdlq fkrrvh wr lqwhuihuh
zlwk wkh pdqdjhphqw ri wkh edqn1 Lw zloo wdnh lwv ghflvlrq/ dv lq wkh �uvw shulrg/ wr
pd{lpl}h wkh vxp ri srolwlfdo uhqwv dqg d iudfwlrq k ri vrfldo zhoiduh1 Wkh odwwhu lv htxdo
wr wkh vkduh ri edqn sur�wv rzqhg e| Diulfdqv/ plqxv wkh vrfldo frvwv lqfxuuhg li wkhuh lv d
fulvlv1 Rq wkh rwkhu kdqg li wkh uhjxodwru| dxwkrulw| lv vwurqj/ wkhq srolwlfdo lqwhuihuhqfh lv
qr orqjhu ihdvleoh1 Ixuwkhupruh/ li wkh uhjxodwru| dxwkrulw| lv zhdn/ wkhq iruhljq lqyhvwruv
fdq lq xhqfh wkh pdqdjhphqw ri edqnv wr lqgxfh wkhp wr lqyhvw lq wkh kljk�ulvn2kljk�
h{shfwhg uhwxuqv surmhfwv rswlpdoo| frpsohphqwlqj d odujh sruwirolr zkhuh Diulfdq ulvn
lv glyhuvl�hg dzd|1 Rq wkh rwkhu kdqg/ li wkh uhjxodwru| dxwkrulw| lv vwurqj/ wkhq iruhljq
lqyhvwruv gr qrw kdyh wkh rssruwxqlw| wr hqjdjh lq vxfk kljk�ulvn2kljk�uhwxuq surmhfwv/
udwkhu wkh| pxvw lqyhvw lq vdihu surmhfwv1 Wklv jlyhv ulvh wr wkh iroorzlqj edqn sur�w
sur�ohv=

7Cn ^c

li wkh uhjxodwru| dxwkrulw| lv vwurqj +^ fruuhvsrqgv wr wkh dgglwlrqdo sur�wdelolw| lqgxfhg
e| wkh h{shuwlvh ri wkh iruhljq edqn, dqg=

7C�-n �5 n 7̂n rc

li wkh uhjxodwru| dxwkrulw| lv zhdn dqg wkh jryhuqphqw fkrrvhv srolwlfdo lqwhuihuhqfh +7̂
fruuhvsrqgv wr wkh dgglwlrqdo h{shfwhg sur�wv lqgxfhg e| wkh iruhljq edqn/ dqg r lv d
zklwh qrlvh whup uh hfwlqj wkh dvvrfldwhg ulvn wdnlqj,1

Wkh h{shfwhg uhwxuq rq edqn dfwlylwlhv/ zkhq iruhljq lqyhvwruv kdyh dq htxlw| vwdnh
lq wkh edqn lv=

o7 '
7Cn ^ � 8

8
c

zkhq wkh uhjxodwru| dxwkrulw| lv vwurqj/ dqg=

o
`

'
7C�-n 7̂� 8

8
c

zkhq wkh uhjxodwru| dxwkrulw| lv zhdn/ wkh jryhuqphqw fkrrvhv srolwlfdo lqwhuihuhqfh dqg
wkh iruhljq lqyhvwruv lqgxfh d kljk�ulvn2kljk�h{shfwhg uhwxuqv lqyhvwphqw srolf|1 Wr
uh hfw wkh dvvxpswlrq wkdw lqyhvwphqw lq Diulfd uhsuhvhqwv dq dwwudfwlyh rssruwxqlw| iru
iruhljq lqyhvwruv li lw fdq eh xvhg wr hqkdqfh h{shfwhg uhwxuqv zkloh dgglqj glyhuvl�deoh
ulvn/ zh dvvxph wkdw=

o
`

: o
f

�

Rq wkh rwkhu kdqg/ zh dvvxph wkdw d vdihu lqyhvwphqw srolf|/ zlwk orzhu h{shfwhg uhwxuqv
o
7
/ dqg orzhu ulvn/ lv qrw dwwudfwlyh wr iruhljq lqyhvwruv/ l1h1=

o
7
	 o

f

�
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Wklv hpskdvl}hv wkh gl�huhqfh lq shuvshfwlyh ehwzhhq wkh iruhljq lqyhvwruv dqg wkh Diulfdq
shrsoh1 Iru wkh odwwhu/ wkh vdihu srolf|/ jhqhudwlqj h{shfwhg uhwxuq= o

7
dqg qr ulvn ri fulvlv

dqg vrfldo frvw lv suhihudeoh wr wkh kljk�ulvn2kljk�uhwxuq vwudwhj| idyruhg e| wkh iruphu1
Wr vxppdul}h wkh deryh suhvhqwdwlrq ri rxu prgho/ wkh vhtxhqfh ri hyhqwv lv wkh

iroorzlqj=

� Gxulqj wkh �uvw shulrg=

41 Wkh jryhuqphqw fkrrvhv zkhwkhu wr lqwhuihuh ru qrw1

51 Uhqwv duh doorfdwhg li lqwhuihuhqfh rffxuhg/ wkh sur�wv ri wkh edqnv duh uhdol}hg
dqg wkh fulvlv wdnhv sodfh ru qrw1

61 Li d fulvlv wdnhv sodfh/ wkh Diulfdqv revhuyh lwv pdjqlwxgh1

� Gxulqj wkh vhfrqg shulrg=

41 Li d fulvlv rffxuhg/ wkh �qdqfldo v|vwhp lv uhvwuxfwxuhg1 Wkhuh lv sduwldo sulyd0
wl}dwlrq lq zklfk iruhljq lqyhvwruv ghflgh wr sxufkdvh d iudfwlrq B ri wkh htxlw|
fdslwdo ri wkh edqnv1 D qhz uhjxodwru| dxwkrulw| lv vhw�xs1 Wkh jryhuqphqw
ghflghv zkhwkhu wklv uhjxodwru| djhqf| lv jrlqj wr eh vwurqj ru zhdn1

51 Li wkh uhjxodwru| dxwkrulw| lv zhdn / ru li wkhuh zdv qr fulvlv dw wkh �uvw shulrg/
wkh jryhuqphqw fdq djdlq fkrrvh wr lqwhuihuh1

61 Uhqwv duh doorfdwhg li wkhuh kdv ehhq lqwhuihuhqfh/ wkh sur�wv ri wkh edqnv duh
uhdol}hg dqg vkduhg/ dqg wkh fulvlv wdnhv sodfh ru qrw1

Wklv vhtxhqfh ri hyhqwv lv uhsuhvhqwhg judsklfdoo| lq Iljxuh 81:1 Zh dqdo|}h shuihfw
Ed|hvldq htxloleulxp vwudwhjlhv/ lq zklfk wkh wzr sod|huv +jryhuqphqw dqg iruhljq lq0
yhvwruv, pd{lpl}h wkhlu remhfwlyh ixqfwlrqv/ zkloh udwlrqdoo| dqwlflsdwlqj wkh dfwlrqv ri
wkh rwkhu1

6161 Htxloleulxp

Zh irfxv rq wkh fdvh zkhuh wkh jryhuqphqw fkrrvhv lqwhuihuhqfh dw wkh �uvw shulrg +zh
vshoo rxw ehorz wkh fruuhvsrqglqj htxloleulxp frqglwlrq,1

Zh �uvw dqdo|}h wkh htxloleulxp zkhuh wkh jryhuqphqw zloo fkrrvh lqwhuihuhqfh djdlq dw
wkh vhfrqg shulrg rqo| li qr fulvlv rffxuhg ru li wkh fulvlv zdv qrw yhu| vhyhuh dqg hqwdlohg
rqo| vpdoo vrfldo frvwv1 Lq wklv htxloleulxp/ wkh rqo| vlwxdwlrq zkhuh wkh jryhuqphqw grhv
qrw lqwhuihuh lv dw wkh vhfrqg shulrg diwhu d vhyhuh fulvlv/ jhqhudwlqj odujh vrfldo frvwv dw
wkh �uvw shulrg1 Wkh vhtxhqfh ri dfwlrqv fruuhvsrqglqj wr wkh htxloleulxp lv uhsuhvhqwhg
lq Iljxuh 81;1

Qh{w zh vwxg| pruh eulh | wkh htxloleulxp zkhuhe| wkh jryhuqphqw lqwhuihuhv dw wkh
wzr shulrgv lq doo fdvhv1
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616141 Htxloleulxp frqglwlrqv dw wkh vhfrqg shulrg

Vxssrvh wkdw/ dw shulrg 4/ wkh jryhuqphqw fkrvh wr lqwhuihuh dqg wkhuh zdv d fulvlv1
Vxssrvh dovr wkdw iruhljq lqyhvwruv surylgh ixqgv 8 lq h{fkdqjh iru d iudfwlrq B ri wkh
htxlw| fdslwdo ri wkh edqnv1

Wkh sduwlflsdwlrq frqvwudlqw ri wkh iruhljq lqyhvwruv lv=

BdE�� >�E 7Cn ^� n >E 7C�-n 7̂�o � 8 E� n o
f

��

Diwhu vlpsoh pdqlsxodwlrqv wklv fdq eh uhzlwwhq dv=

B :
� n o

f

>E� n o
`
� n E�� >�E� n o

7
�
' B

��
c

l1h1/ wkh sduwlflsdwlrq frqvwudlqw ri wkh iruhljq lqyhvwruv hqwdlov wkdw wkhlu vkduh ri wkh
htxlw| +dqg sur�wv, ri wkh edqnv eh odujhu wkdq ru htxdo wr wkh udwlr ri wkhlu rxwvlgh
rssruwxqlw| udwh ri uhwxuq wr wkh dyhudjh udwh ri uhwxuq ri lqyhvwphqwv lq wkh Diulfdq
edqnv1

Diwhu revhuylqj d vhyhuh fulvlv/ wkh jryhuqphqw fkrrvhv wr hvwdeolvk d vwurqj uhjxodwru|
dxwkrulw| udwkhu wkdq d zhdn rqh +ohdglqj wr ulvn wdnlqj dqg srolwlfdo lqwhuihuhqfh, li=

kE�� B�E 7Cn ^� : - n kdE�� B�E 7C�- n 7̂�� E�� ZW�7Soc

zkhuh=
ZW ' �hE 7C�- n 7̂n �5 n r : C��

Diwhu vlpsoh pdqlsxodwlrqv/ wklv dprxqwv wr=

B : �� E�� ZW� 7S

8
� -

k8

o
`

� o
7

�

Frqvlvwhqw zlwk lqwxlwlrq/ wklv frqglwlrq/ xqghu zklfk wkhuh lv qr srolwlfdo lqwhuihuhqfh
dw wkh vhfrqg shulrg diwhu d vhyhuh fulvlv/ krogv li wkh ghjuhh ri ehqhyrohqfh ri wkh vwdwh
+k, dqg wkh frvw ri wkh fulvlv +7S, duh odujh hqrxjk1 Wr kljkoljkw lwv ghshqghqfh rq kc
wklv wkhvkrog ydoxh ri B lv ghqrwhg B

�U2
Ek�/ zklfk lv ghfuhdvlqj lq k1 Qrwh dovr wkdw wkh

frqglwlrq uhtxluhv wkdw d vx!fhqwo| odujh iudfwlrq ri wkh htxlw| ri wkh edqn eh khog e|
iruhljq lqyhvwruv1 Wkh lqwxlwlrq lv wkh iroorzlqj= zkhq B lv odujh/ wkh lqfuhdvh lq h{shfwhg
sur�wv eurxjkw derxw e| iruhljq lqyhvwruv zkhq wkh| duh iuhh wr sxuvxh ulvn| yhqwxuhv lv
ohvv dwwudfwlyh iur wkh jryhuqphqw1

Rq wkh rwkhu kdqg/ diwhu d vpdoo fulvlv/ wkh jryhuqphqw fkrrvhv wr vhw�xs d zhdn
uhjxodwru| dxwkrulw|/ ohdglqj wr srolwlfdo lqwhuihuhqfh dqg ulvn wdnlqj li=

B 	 �� E�� ZW� S
8
� -

k8

o
`

� o
7

' B
U2
Ek��

Frqvlvwhqw zlwk lqwxlwlrq/ wklv frqglwlrq lv phw li wkh ghjuhh ri ehqhyrohqfh ri wkh vwdwh
dqg wkh frvw ri d olplwhg fulvlv duh qrw yhu| odujh +B

U2
Ek� lv ghfuhdvlqj lq k,1
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616151 Htxloleulxp frqglwlrq dw wkh �uvw shulrg

Udwlrqdoo| dqwlflsdwlqj wkhvh ehkdylruv dw wkh vhfrqg shulrg/ wkh jryhuqphqw fkrrvhv
srolwlfdo lqwhuihuhqfh dw wkh �uvw shulrg li=

k 7Cn-E�� k� n kE 7C� E�� Z�.E�S��

	 -E�� k� n kE 7C� E�� Z�.E�S��

nZd-E�� k� n kE 7C� E�� Z�.E�S��o

nE�� Z�d>i-n kEE�� B�E 7C�-n 7̂�� E�� ZW�S�j
nE�� >�E�� B�kE 7Cn ^�o�

Wkh ohiw�kdqg�vlgh fruuhvsrqgv wr wkh h{shfwhg xwlolw| ri wkh jryhuqphqw zkhq uhiudlqlqj
iurp lqwhuihuhqfh dw wkh �uvw shulrg/ dqg wdnhv lqwr dffrxqw wkh idfw wkdw/ ehfdxvh ri rxu
dvvxpswlrq rq k +Dvvxpswlrq D lqwurgxfhg deryh, wkh jryhuqphqw zloo lq wkdw fdvh lqwhu0
ihuh dw wkh vhfrqg shulrg1 Wkh uljkw�kdqg�vlgh lv wkh h{shfwhg xwlolw| ri wkh jryhuqphqw
zlwk lqwhuihuhqfh dw wkh �uvw shulrg1 Wkh �uvw whup +-E� � k� n kE 7C � E� � Z�.E�S��,
fruuhvsrqgv wr wkh �uvw shulrg xwlolw|1 Wkh vhfrqg whup fruuhvsrqgv wr wkh vhfrqg shulrg/
zklfk wdnhv sodfh diwhu qr fulvlv +zlwk suredelolw| Z,/ ru diwhu d olplwhg fulvlv +zlwk sure0
delolw| E� � Z�>,/ ru diwhu d vhyhuh fulvlv +zlwk suredelolw| E� � Z�E� � >�,1 Diwhu vlpsoh
pdqlsxodwlrqv/ wkh frqglwlrq fdq eh uhzulwwhq dv=

B 	 ��
7

C

8
� Z

�3Z
d-
8

�3k

k
� E�� Z�.E�S�

8
o� >d -

k8
� E�� ZW� S
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� n E�� >�E� n o

7
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Ek�

Frqvlvwhqw zlwk lqwxlwlrq/ wkh lqhtxdolw| krogv li wkh frvwv ri �qdqfldo glvwuhvv duh qrw wrr
odujh dqg wkh uhqwv wkdw fdq eh wudqvihuuhg e| wkh jryhuqphqw wr lwv srolwlfdo folhqwhoh duh
odujh hqrxjk dqg li wkh ghjuhh ri ehqhyrohqfh ri wkh vwdwh lv olplwhg +dv B

U�
Ek� lv ghfuhdvlqj

lq k,1

616161 Htxloleulxp

Frpelqlqj wkh lqhtxdolwlhv suhvhqwhg lq wkh wzr deryh vxevhfwlrqv/ zh rewdlq wkh iroorzlqj
sursrvlwlrq=

Sursrvlwlrq 6141 Wkhuh lv dq htxloleulxp zkhuhe| wkh jryhuqphqw fkrrvhv srolwlfdo lq0
whuihuhqfh lq doo vlwxdwlrqv h{fhsw diwhu d vhyhuh fulvlv lq lfwlqj odujh vrfldo frvwv li=
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Wkh uljkw�kdqg vlgh ri wkh frqglwlrq uh hfwv wkh frqglwlrqv xqghu zklfk wkh jryhuq0
phqw suhihuv srolwlfdo lqwhuihuhqfh +lqlwldoo| dqg dw wlph 5 diwhu d fulvlv,1 Wkh ohiw�kdqg
vlgh uh hfwv wkh euhdn hyhq frqglwlrq ri wkh iruhljq lqyhvwruv dqg wkh frqglwlrq xqghu
zklfk wkh jryhuqphqw fkrrvhv qrw wr lqwhuhihuh diwhu d vhyhuh fulvlv1 Frqvhtxhqwo|/ wkh
frqglwlrq lq wkh sursrvlwlrq krogv li wkh ghjuhh ri jryhuqphqw ehqhyrohqfh lv qrw wrr
odujh +vr wkdw wkhuh lv qrw wrr pxfk lqwhuihuhqfh,/ exw qrw wrr orz hlwkhu/ rwkhuzlvh wkh
jryhuqphqw zrxog dozd|v fkrrvh wr lqwhuihuh/ hyhq diwhu d vhyhuh fulvlv,1

Iroorzlqj wkh vdph orjlf dv iru wkh surri ri wkh deryh sursrvlwlrq/ rqh fdq lghqwli|
sdudphwhu ydoxhv iru zklfk wkhuh h{lvwv dq htxloleulxp zkhuhe| wkh jryhuqphqw dozd|v
fkrrvhv srolwlfdo lqwhuihuhqfh/ hyhq diwhu d vhyhuh fulvlv1 Wkhvh sdudphwhu ydoxhv duh fkdu0
dfwhul}hg lq wkh iroorzlqj sursrvlwlrq=

Sursrvlwlrq 6151 Wkhuh lv dq htxloleulxp zkhuhe| wkh jryhuqphqw dozd|v fkrrvhv sr0
olwlfdo lqwhuihuhqfh li=
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Frqvlvwhqw zlwk lqwxlwlrq/ wklv lv ohvv olnho| wr krog li wkh jryhuqphqw lv udwkhu ehqhy0
rohqw +k lv odujh,/ ru wkh frvw ri fulvlv lv odujh +7S dqg .ES� duh odujh, dqg lv pruh olnho| wr
krog li lqwhuihuhqfh hqdeohv wkh jryhuqphqw wr glvwulexwh odujh uhqwv +- lv odujh,1

6171 Glvfxvvlrq

Wkh htxloleulxp fkdudfwhul}hg lq Sursrvlwlrq 614 �wv wkh vw|ol}hg idfwv ri wkh hyroxwlrq ri
wkh �qdqfldo vhfwru lq Zhvw Diulfd lq wkh 4<;3v dqg 4<<3v1

Jryhuqphqwv glg lqlwldoo| lqwhuihuh1 Wkh fruuhvsrqglqj plvpdqdjhphqw ri wkh edqn0
lqj vhfwru ohg wr wkh �qdqfldo fulvlv revhuyhg lq wkh odwh 4<;3*v1 Rq revhuylqj wkdw wkh
vrfldo frvwv ri wklv fulvlv duh yhu| odujh/ zklfk zdv dujxdeo| wkh fdvh lq Zhvw Diulfd/ wkh
jryhuqphqwv ghflghg wr vwrs lqwhuihulqj lq wkh pdqdjhphqw ri wkh edqnv1 Wr hqirufh
wklv ghflvlrq/ wkh| vhw xs dq lqghshqghqw uhjxodwlrq erg|/ uhodwlyho| lppxqh wr srolwlfdo
suhvvxuhv/ dqg htxlsshg wr hqvxuh wkdw qr h{fhvvlyh ulvnv duh wdnhq1 Frqvhtxhqwo|/ wkh
udwlr ri edg ordqv wr wrwdo ordqv ghfuhdvhv/ dv looxvwudwhg lq Iljxuh 8181

Iruhljq lqyhvwruv/ rq wkh rwkhu kdqg/ kdg qrw revhuyhg krz frvwo| wkh fulvlv zdv1
Frqvhtxhqwo|/ wkh| zhuh qrw frqylqfhg wkdw wkh jryhuqphqw zrxog lqghhg fkrrvh qrw
wr lqwhuihuh dqg wr vhw xs d vwurqj dqg lqghshqghqw uhjxodwru| erg|1 Edvhg rq wkhlu
eholhi wkdw wkh| frxog srvvleo| hduq odujh h{shfwhg sur�wv/ zlwkrxw ehlqj suhyhqwhg iurp
ulvn wdnlqj e| d vwurqj uhjxodwru| dxwkrulw|/ wkh| lqyhvwhg lq Zhvw Diulfdq edqnv1 Wklv
hqdeohg wr ixqg wkh uhvwuxfwxulqj ri wkh Zhvw Diulfdq edqnlqj vhfwru dqg dovr ohg wr vrph
lqfuhdvh lq sur�wv1 H{�srvw/ rq revhuylqj wkdw wkh uhjxodwru| dxwkrulw| zdv vwurqj/ dqg
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wkdw wkh| frxog qrw hqjdjh lq kljk�ulvn2kljk�uhwxuq surmhfwv/ wkh| ghflghg wr vhoo edfn
wkhlu vkduhkroglqjv1 Vlqfh wkh Diulfdq grphvwlf lqyhvwruv kdg yhu| olwwoh fdvk wr sxufkdvh
wkhvh vkduhv/ wkh jryhuqphqw kdg wr vwhs lq dqg sxufkdvh wkh vkduhv grzqordghg e| wkh
iruhljq lqyhvwruv1 Dv wkh iruhljq lqyhvwruv h{lwhg wkh htxlw| fdslwdo ri wkh Zhvw Diulfdq
edqnv/ wkh sur�w hqkdqfhphqw wkh| eurxjkw derxw glvdsshduhg1 Fruuhvsrqglqjo| edqn
sur�wv zhqw grzq/ dv hylghqfhg lq Iljxuh 8191 \hw/ srolwlfdo lqwhuihuhqfh dqg wkh dvvrfldwhg
edg ordqv zhuh vwloo uxohg rxw e| wkh vwurqj uhjxodwru| dxwkrulw|1 Fruuhvsrqglqjo|/ edg
ordqv zhqw grzq/ dv hylghqfhg lq Iljxuh 8181

Lq frqwudvw zlwk wkh htxloleulxp fkdudfwhul}hg lq Sursrvlwlrq 614/ lq wkh htxloleulxp
fkdudfwhul}hg lq Sursrvlwlrq 615/ hyhq diwhu wkh fulvlv/ wkh edqnlqj uhjxodwru| frpplvvlrq
lv qrw vx!flhqwo| vwurqj dqg lqghshqghqw ri wkh srolwlfdo srzhu1 Lq wkdw fdvh diwhu dq
lqlwldo fulvlv/ vxevhtxhqw fulvlv fdq eh h{shfwhg1 Wklv htxloleulxp fdq eh looxvwudwhg e| wkh
fdvh ri Nhq|d/ dv glvfxvvhg e| Vzdp| +4<<7,1 Gxulqj wkh ;3v/ zhdn edqnlqj uhjxodwlrq
dqg prudo kd}dug lvvxhv uhvxowhg lq h{fhvvlyh ulvn wdnlqj e| vhyhudo Nhq|dq edqnv/ dqg
ohg wr edqnuxswflhv dqg uhvwuxfwxulqj1 Lq 4<;</ wkh jryhuqphqw dphqghg wkh edqnlqj odz
dqg vrxjkw wr vwuhqjwkhq wkh fhqwudo edqn1 Exw srolwlfdo irufhv frqwlqxhg wr zhdnhq wkh
fhqwudo edqn vr wkdw h{fhvvlyh ulvn wdnlqj zdv qrw fxuehg/ dqg fdvhv ri glvwuhvvhg edqnv
frqwlqxhg wr dulvh1 Wkh zhdnqhvv ri wkh Nhq|dq rqh�frxqwu| fhqwudo edqn frqwudvwv zlwk
wkh uhodwlyho| juhdwhu srzhu ri wkh vxsud�qdwlrqdo Zhvw Diulfdq edqnlqj frpplvvlrq1

6181 Qxphulfdo h{dpsoh

Wkh htxloleulxp zkhuhe| wkh jryhuqphqw lqwhuyhqhv lqlwldoo| dqg diwhu d olplwhg fulvlv/ exw
qrw diwhu d odujh fulvlv fdq eh looxvwudwhg e| wkh iroorzlqj qxphulfdo h{dpsoh +qrwh wkdw/ dv
wkh yduldeohv hqwhulqj wkh frqglwlrqv duh suredelolwlhv/ udwhv ri uhwxuq dqg udwlrv/ wkh fkrlfh
ri wkh qxphulfdo ydoxhv grhv qrw udlvh gl!fxow lvvxhv uhodwhg wr rughuv ri pdjqlwxgh,=

� Jlyhq wkdw wkh fulvlv rffxuhg/ lwv suredelolw| ri rffxuhqfh +�� Z, lv qrw olnho| wr eh
orz1 Jlyhq wkdw wkh fulvlv zdv txlwh vhyhuh/ wkh suredelolw| wkdw wkh fulvlv lv plog lv
olnho| wr eh uhodwlyho| orz/ dqg lq wkh h{dpsoh zh vhw lw wr 171

� Ixuwkhupruh/ zh vhw wkh udwlr ri srolwlfdo uhqwv +-, wr qrupdo sur�wv + 7C, dv zhoo dv
wkh udwlr ri wkhvh sur�wv wr wkh ixqgv qhhghg wr uhvwduw wkh v|vwhp +8 , wr rqh1

� Wkh h{shfwhg udwh ri uhwxuq diwhu wkh sulydwl}dwlrq li wkh ulvn| vwudwhj| lv fkrvhq
+o
�
, lv 76 (1 Wklv lv lq olqh zlwk wkh odujh udwhv ri uhwxuqv zklfk kdyh riwhq ehhq

revhuyhg lq ghyhorslqj frxqwulhv lq wkh uhfhqw |hduv1 Wkh udwh ri uhwxuq xqghu wkh
vdihu vwudwhj| +o

r
, lv 47 ( 1 Wkh rxwvlgh rssruwxqlw| udwh ri uhwxuq lv 48(/ zklfk

lv ri wkh rughu ri pdjqlwxgh ri wkh h{shfwhg uhwxuq rq dq lqwhuqdwlrqdoo| glyhuvl�hg
sruwirolr1

� Wkh suredelolw| ri �qdqfldo fulvlv zlwk srolwlfdo lqwhuihuhqfh dqg ulvn| vwudwhj| +��
ZW, lv olnho| wr eh kljkhu wkdq lwv frxqwhusduw zlwkrxw ulvn wdnlqj1 Khqfh zh vhw lw
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wr 1;1

� Wkh udwlr ri wkh vrfldo frvw ri fulvlv wr srolwlfdo uhqwv lv vhw wr rqh lq wkh fdvh ri d
uhodwlyho| plog fulvlv dqg 53 lq wkh fdvh ri d vhyhuh fulvlv1 Wklv odujh ydoxh lv fkrvhq
wr uh hfw wkh idfw wkdw wkh fulvlv zdv lqghhg yhu| vhyhuh1

Lq wklv fdvh/ rxu dvvxpswlrq +D, wkdw k lv orz hqrxjk/ vr wkdw lqwhuihuhqfh lv dwwudfwlyh
iru wkh jryhuqphqw lq d rqh shulrg frqwh{w lv=
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Iru wkhvh sdudphwhu ydoxhv/ dqg iru k 5 df��c f��2o/ Iljxuh 81< sorwv wkh orzhu erxqg
lq Sursrvlwlrq 614 +�@%dB
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Dv vkrzq lq wkh �jxuh/ iru wkhvh sdudphwhu ydoxhv wkh htxloleulxp zkhuh wkh jryhuqq0
phqw lqwhuihuhv h{fhsw diwhu d vhyhuh fulvlv dulvhv zkhq wkh ghjuhh ri ehqhyrohqfh ri wkh
jryhuqphqw +k, lv lq df��bc f��2o�

71 Hpslulfdo dqdo|vlv

7141 Wkh frqvhtxhqfhv ri htxlw| rzqhuvkls rq wkh shuirupdqfh ri wkh edqnlqj
vhfwru

Wkh deryh glvfxvvlrq vxjjhvwv wkdw iruhljq rzqhuvkls ohdgv wr hqkdqfhg sur�wv1 Wr whvw
wklv srlqw zh uhjuhvv dfurvv frxqwulhv dqg |hduv/ wkh shuirupdqfh ri edqnv rq wkh odjjhg
shufhqwdjh ri iruhljq rzqhuvkls1 Zh dovr dffrxqw iru �{hg ru udqgrp frxqwu| h�hfwv1
Wr dyrlg vlpxowdqhlw| eldvhv zh uhjuhvv shuirupdqfh dw wlph | rqwr rzqhuvkls dw wlph
|� �1 Zh hvwlpdwhg d olqhdu vshfl�fdwlrq dqg d orj�olqhdu vshfl�fdwlrq +zkhuh ghshqghqw
yduldeohv exw qrw h{sodqdwru| yduldeohv duh lq orj,1 Zh uhsruw wkh uhvxowv rqo| iru wkh
odwwhu zklfk kdg d ehwwhu �w wr wkh gdwd1

Wdeoh 4 suhvhqwv wkh uhvxowv1 Frqvlvwhqw zlwk rxu wkhruhwlfdo prgho/ wkh suhvhqfh ri
iruhljq vkduhkroghuv lq wkh htxlw| fdslwdo kdv d vljql�fdqwo| srvlwlyh h�hfw146 Wkh vljq
dqg vljql�fdqfh ri wkh frh!flhqwv duh wkh vdph lq wkh ROV �{hg h�hfw vshfl�fdwlrq dqg
wkh JOV huuru frpsrqhqw vshfl�fdwlrq1 Erwk wkh qxoo wkdw wkhuh duh qr �{hg h�hfwv lv
uhmhfwhg dqg wkh qxoo wkdw wkhuh duh qr udqgrp h�hfwv duh uhmhfwhg1 Wkh qxoo wkdw wkh huuru
frpsrqhqw prgho lv wkh fruuhfw vshfl�fdwlrq lv qrw uhmhfwhg e| wkh Kdxvpdq whvw1 Zh
dovr udq wkh uhjuhvvlrq lqfoxglqj wkh odjjhg ydoxh ri wkh shuirupdqfh lq wkh uljkw�kdqg
vlgh/ lqvwuxphqwlqj lw/ xvlqj wkh Dqghuvrq dqg Kvldr vhfrqg vwhs hvwlpdwru1 Wklv glg qrw
dowhu wkh vljq/ rughu ri pdjqlwxgh ru vljql�fdqfh ri wkh hvwlpdwh1

46Wklv lv lq olqh zlwk wkh �qglqj e| Vdundu hw do +4<<;, wkdw iruhljq rzqhuvkls kdv d srvlwlyh lpsdfw
rq wkh sur�wdelolw| ri Lqgldq Edqnv1
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Rxu wkhruhwlfdo prgho hpskdvl}hv wkdw/ ehfdxvh ri lqwhuqdwlrqdo glyhuvl�fdwlrq/ iruhljq
lqyhvwruv duh ohvv dyhuvh wr Diulfdq ulvn wkdq wkh Diulfdq shrsoh/ dqg duh frqvhtxhqwo| pruh
olnho| wr iroorz ulvn vhhnlqj vwudwhjlhv1 Wr grfxphqw wklv srlqw zh uhjuhvv dfurvv frxqwulhv
dqg |hduv/ wkh udwlr ri edg ordqv wr wrwdo ordqv +uh hfwlqj ulvn wdnlqj yhqwxuhv, rq lwv odj
dqg wkh odjjhg shufhqwdjh ri iruhljq rzqhuvkls1 Dv lq wkh deryh uhjuhvvlrq/ zh frqvlghu
d orj�olqhdu vshfl�fdwlrq dqg dovr doorz iru l, �{hg h�hfwv/ ll, udqgrp h�hfwv/ dqg lll,
lqvwuxphqwhg odjjhg ghshqghqw yduldeoh1 Wdeoh 5 suhvhqwv wkh uhvxowv1 Frqvlvwhqw zlwk rxu
wkhruhwlfdo iudphzrun/ iruhljq rzqhuvkls kdv d srvlwlyh lpsdfw rq ulvn�wdnlqj/ uh hfwhg lq
wkh shufhqwdjh ri edg ordqv1 \hw/ wkh frh!flhqw hvwlpdwh lv qrw yhu| vljql�fdqwo| gl�huhqw
iurp 31

7151 Wkh g|qdplfv ri iruhljq rzqhuvkls

Dv glvfxvvhg deryh/ lw lv olnho| wkdw wkh iruhljq lqyhvwruv vrog edfn wkhlu vkduhv ri Zhvw
Diulfdq edqnv dv wkh| irxqg rxw wkdw wkh sur�wv glg qrw pdwfk wkhlu rxwvlgh rssruwxqlwlhv1
Wkh hpslulfdo lpsolfdwlrq lv wkdw iruhljq rzqhuvklsv vkrxog eh orzhu diwhu uhdol}hg sur�wv
kdyh ehhq orz1 Wr whvw iru wklv zh uhjuhvv iruhljq rzqhuvkls rq wkh suhylrxv shuirupdqfh
ri wkh edqn1 Dv lq wkh deryh uhjuhvvlrqv/ zh frqvlghu d orj�olqhdu vshfl�fdwlrq/ dqg doorz
l, �{hg h�hfwv/ ll, udqgrp h�hfwv/ dqg lll, lqvwuxphqwhg odjjhg ghshqghqw yduldeoh1 Wdeoh
6 suhvhqwv wkh uhvxowv1 Frqvlvwhqw zlwk rxu k|srwkhvlv/ zh �qg wkdw fkdqjhv lq iruhljq
rzqhuvkls dw wlph | duh srvlwlyho| uhodwhg wr shuirupdqfh dw |��/ dowkrxjk wkh frh!flhqw
lv vljql�fdqwo| gl�huhqw iurp 3 rqo| lq wkh �uvw wzr vshfl�fdwlrq dqg qrw lq wkh wklug rqh1

7161 Zdv wkhuh vrphwklqj vshfldo lq 4<<7B

Lq 4<<7 d qxpehu ri hyhqwv wrrn sodfh lq Zhvw Diulfd1 Iluvw dqg iruhprvw wkh Iudqf FID
zdv ghydoxhg1 Vhfrqg dqg ohvv lpsruwdqwo|/ ghew frqyhuvlrq rffxuhg lq vrph frxqwulhv147

Wr dvvhvv li wkhvh vshfldo hyhqwv d�hfwhg wkh shuirupdqfh ri wkh edqnlqj vhfwru/ zh udq wkh
shuirupdqfh uhjuhvvlrq djdlq dgglqj dv d uhjuhvvru d gxpp| yduldeoh wdnlqj wkh ydoxh
4 iru w@4<<71 Wkh frh!flhqw hvwlpdwhv iru wkh gxpp| yduldeoh zdv qrw vljql�fdqwo|
gl�huhqw iurp }hur1

81 Frqfoxvlrq

Rxu dqdo|vlv |lhogv wkh iroorzlqj lpsolfdwlrqv1

� Srolwlfdo lqwhuihuhqfh lv lqghhg d vhulrxv lvvxh1 \hw jryhuqphqwv zkr kdyh revhuyhg
wkh ghydvwdwlqj frqvhtxhqfhv ri �qdqfldo fulvhv eurxjkw derxw e| lqwhuihuhqfh fdq
eh h{shfwhg wr wkhq iroorz zlvhu vwudwhjlhv1

47Ghew frqyhuvlrq lv gh�qhg lq Vhfwlrq 5141
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� Sulydwl}dwlrq dqg vdoh ri vkduhv wr iruhljq lqyhvwruv pd| qrw eh wkh sdqdfhd wr uh0
irup wkh �qdqfldo v|vwhpv ri ghyhorslqj frxqwulhv1 Iruhljq lqyhvwruv/ duh olnho| wr eh
lqwhuhvwhg lq kljk�ulvn2kljk�uhwxuq yhqwxuhv/ jlyhq wkdw wkh lg|rv|qfudwlf ulvn dv0
vrfldwhg wr d jlyhq ghyhorslqj frxqwu| lv hdvlo| glyhuvl�deoh lq d odujh lqwhuqdwlrqdo
sruwirolr1 Frqvhtxhqwo| wkh| duh olnho| qrw wr uxoh rxw +dqg srvvleo| idyru, ulvn
wdnlqj vwudwhjlhv1 \hw/ vxfk lqyhvwphqw vwudwhjlhv/ dqg wkh fruuhvsrqglqj �qdqfldo
fulvhv ulvnv/ fdq jhqhudwh odujh frvwv iru wkh xqglyhuvl�hg lqkdelwdqwv ri ghyhorslqj
frxqwulhv1 Lq dgglwlrq/ lq wkh frqwh{w ri d kljk�ulvn2kljk h{shfwhg uhwxuqv ds0
surdfk/ iruhljq lqyhvwruv pd| qrw eh wkh lghdo djhqwv wr glvflsolqh qrq�ehqhyrohqw
jryhuqphqwv surqh wr ulvn jhqhudwlqj srolwlfdo lqwhuihuhqfh1

� Vwurqj dqg lqghshqghqw uhjxodwru| djhqflhv frxog zhoo sursrvh d xvhixo wrro wr
hqvxuh wkdw jryhuqphqwv gr qrw lqgxojh lq srolwlfdo lqwhuihuhqfh/ dqg wr uxoh rxw
h{fhvvlyh ulvn�wdnlqj1 Lq wklv vhqvh/ uhjxodwlrq lv qrw pdgh uhgxqgdqw e| sulydwl0
}dwlrq1 Txlwh wr wkh frqwudu|/ lqghshqghqw uhjxodwru| djhqflhv duh nh| wr hqvxuh
wkdw sulydwl}hg edqnlqj vhfwruv sod| dq h!flhqw uroh lq wkh �qdqflqj ri ghyhorslqj
frxqwulhv1
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qdo/ 63<�64<1

^;` Erxeudnl/ Q1/ dqg M1F1 Frvvhw/ Wkh �qdqfldo dqg rshudwlqj shuirupdqfh ri qhzo|
sulydwl}hg �upv= hylghqfh iurp ghyhorslqj frxqwulhv/ Mrxuqdo ri Ilqdqfh/ 43;4�44431

^<` Froolhu/ S1 dqg M1 Z1 Jxqqlqj/ 4<<</ Zk| kdv Diulfd jurzq vorzo| B/ Mrxuqdo ri
Hfrqrplf Shuvshfwlyhv/ 6�551

^43` Od�rqw/ M1M1/ dqg P1 Phohx/ 4<<</ D srvlwlyh wkhru| ri sulydwl}dwlrq iru Vxe�Vdkdud
Diulfd/ Mrxuqdo ri Diulfdq Hfrqrplhv/ ;/ 63�9:1

^44` Od�rqw/ M1M1/ dqg M1 Wluroh/ 4<<4/ Sulydwl}dwlrq dqg lqfhqwlyhv/ Mrxuqdo ri Odz/ Hfr0
qrplfv dqg Rujdql}dwlrqv/ ;7�4381

^45` Od Sruwd/ U1/ dqg I1 Orsh} gh Vlodqhv/ 4<<<B Wkh ehqh�wv iurp sulydwl}dwlrq= Hyl0
ghqfh iurp Ph{lfr/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 44<6�45751

^46` Orsh} gh Vlodqhv/ I1/ dqg D1 Vkohlihu/ 4<<:/ Sulydwl}dwlrq lq wkh Xqlwhg Vwdwhv/ UDQG
Mrxuqdo ri Hfrqrplfv/ 77:�7:41

^47` Pdvvrx/ D1/ 4<<</ Diultxh Qrluh= Gl{ dqv gh uhvwuxfwxudwlrq/ Mhxqh Diultxh/ 94�961

^48` Phjjlqvrq/ Z1/ dqg M1 Qhwwhu/ 4<<</ Iurp vwdwh wr pdunhw= d vxuyh| ri hpslulfdo
vwxglhv rq sulydwl}dwlrq/ Qrwd gl Odyrur 41<</ Irqgd}lrqh Hql Hqulfr Pdwwhl1
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^49` Qfxeh/ P1 dqg O1 Vhqehw/ 4<<:/ Shuvshfwlyhv rq �qdqfldo uhjxodwlrq dqg olehudolvdwlrq
lq Diulfd xqghu lqfhqwlyh sureohpv dqg dv|pphwulf lqirupdwlrq/ Mrxuqdo ri Diulfdq
Hfrqrplhv/ 5<�;;1

^4:` Qgxox/ E1/ dqg V1 R*Frqqhoo/ 4<<</ Jryhuqdqfh dqg jurzwk lq Vxe�Vdkdudq Diulfd/
Mrxuqdo ri Hfrqrplf Shuvshfwlyhv/ 74�991

^4;` Qrwhv g*lqirupdwlrq hw vwdwltxhv gh od EFHDR/ Pduv 4<<:1

^4<` Udssruwv dqqxhov gh od frpplvvlrq edqfdluh <30<5/ <50<7/ <8/ <9/ <:1

^53` Vdxqghuv/ D1/ dqg O1 Vhqehw/ 4<<5/ Ilqdqfldo uhvhdufk rq Diulfd= d �qdqfldo wkhru|
shuvshfwlyh/ Mrxuqdo ri Diulfdq Ilqdqfh dqg Hfrqrplf Ghyhorsphqw/ 4�561

^54` Vdundu/ M1/ V1 Vdundu/ dqg V1 Ekdxpln/ 4<<;/ Grhv rzqhuvkls dozd|v pdwwhu B Hyl0
ghqfh iurp wkh Lqgldq edqnlqj lqgxvwu|/ Mrxuqdo ri Frpsdudwlyh Hfrqrplfv/ 595�5;41

^55` Vkohlihu/ D1/ dqg U1 Ylvkq|/ 4<<7/ Srolwlfldqv dqg �upv/ Txduwhuo| Mrxuqdo ri Hfr0
qrplfv/ <<8�43581

^56` Vfkplgw/ N1/ 4<<9/ Wkh frvwv dqg ehqh�wv ri sulydwl}dwlrq/ Mrxuqdo ri Odz/ Hfrqrplfv
dqg Rujdql}dwlrqv/ 4�571

^57` Vkdslur/ F1/ dqg U1 Zloolj/ 4<<3/ Hfrqrplf udwlrqdohv iru wkh vfrsh ri sulydwl}dwlrq/
lq H1Q1 Vxohlpdq dqg M1 Zdwhuexu| hgv/ Wkh Srolwlfdo Hfrqrp| ri Sxeolf Vhfwru
Uhirup dqg Sulydwl}dwlrq/ Zhvwylhz Suhvv1

^58` Vwljolw}/ M1/ 4<<</ Uhiruplqj wkh joredo hfrqrplf dufklwhfwxuh= ohvvrqv iurp uhfhqw
fulvhv/ Mrxuqdo ri Ilqdqfh/ 483;�48541

^59` Vwljolw}/ M1/ 4<<</ Wkh Zruog Edqn dw wkh Ploohqlxp/ Hfrqrplf Mrxuqdo1

^5:` Vzdp|/ J1/ 4<<7/ Nhq|d= Sdwfk| dqg Lqwhuplwwhqw frpplwphqw/ lq Dgmxvwphqw lq
Diulfd/ hglwhg e| L11 Kxvdlq dqg U1 Iduxthh/ Wkh Zruog Edqn/ Zdvklqjwrq/ G1F1
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Dsshqgl{= gdwd

Zh kdyh froohfwhg gdwd rq edodqfh vkhhw dqg lqfrph vwdwhphqw/ djjuhjdwhg dw d frxq0
wu| ohyho/ iru wkh : frxqwulhv ri wkh Xqlrq Prqìwdluh Rxhvw Diulfdlqh/ iurp 4<<3 wr 4<<:1
Lq sduwlfxodu/ zh kdyh gdwd rq edqn sur�wv +phdvxuhg dvSurgxlw Qhw Edqfdluh,/ wrwdo
ordqv +Wrwdo Hpsorlv,/ edg ordqv +Fuìglwv hq Vrx�udqfh,/ zdjhv +Iudlv gh shuvrqqho,/ dqg
rshudwlqj frvwv +Frþwv g*h{sorlwdwlrq,1Zh kdyh dovr froohfwhg gdwd rq htxlw| rzqhuvkls/
lq wkh edqnlqj vhfwru/ e| wkh jryhuqphqw dqg e| iruhljqhuv/ iru hdfk edqn iurp 4<;< wr
4<<:1 Wkhvh gdwd vwhp iurp wkh Udssruw gh od Frpplvvlrq Edqfdluh/ 4<<9 dqg 4<<:/ wkh
Qrwhv g*Lqirupdwlrq hw gh Vwdwlvwltxh ri 4<<9 dqg 4<<:/ dqg wkh Dqqxdluhv ghv Edqtxhv
gh o*XPRD +Xqlrq Prqìwdluh gh o*Rxhvw Diulfdlq,1 Ixuwkhupruh/ zh kdyh froohfwhg lq
wkh Dqqxdluhv ghv Edqtxhv ri XPRD iru hdfk lq wkh : frxqwulhv wkh fkdqjhv lq FHR
iurp 4<<3 wr 4<<71 Lq dggwlrq zh kdyh froohfwhg iru Vhqhjdo/ lq wkh Qrwhv g*Lqirupdwlrq
hw gh Vwdwlvwltxh ri EFHDR/ wkh vsolw ri fuhglw wr wkh gl�huhqw lqgxvwulhv/ frxqwu| e|
frxqwu| iurp 4<<3 wr 4<<81 Ilqdoo|/ zh kdyh froohfwhg pdfur�hfrqrplf lqglfdwruv +vxfk
dv lq dwlrq/ jqs/ lqyhvwphqw, frxqwu| e| frxqwu|/ iurp 4<<3 wr 4<<91
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Wdeoh 4= Wkh lpsdfw ri iruhljq lqyhvwruv rq sur�wv1
Ghshqghqw yduldeoh= oshui

|
@oq+edqnv qhw sur�wv2wrwdo ordqv,

H{sodqdwru| yduldeohv= iru
|3�

@odjjhg iruhljq rzqhuvkls/ dqg shui
|3�

@ odjjhg
shuirupdqfh/ lqvwuxphqwhg1
+w vwdwlvwlfv duh lq sduhqwkhvlv,

+7< revhuydwlrqv,

Prgho ROV �{hg h�hfwv JOV huuru frpsrqhqwv Dqghuvrq0Kvldr
Vhfrqg vwhs hvwlpdwru

iru
|3�

31:< +418, 31<: +5155, 3195 +5134,
shui

|3�

03168 +�518,
s�ydoxh s�ydoxh iru I�whvw s�ydoxh iru qxoo k|srwkhvlv wkdw

ri qxoo wkdw doo frxqwu| 4, qr lqglylgxdo huuru frpsrqhqw
gxpplhv duh htxdo +Odjudqjh Pxowlsolhu Whvw,= 419 (

51: ( 5, huuru frpsrqhqw prgho fruuhfw
vshfl�fdwlrq +Kdxvpdq whvw,= 88 (
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Wdeoh 5= Wkh lpsdfw ri iruhljq lqyhvwruv rq ulvn
Ghshqghqw yduldeoh= oedg

|
@orj ri udwlr ri edg ordqv wr wrwdo ordqv

H{sodqdwru| yduldeohv= odjjhg iruhljq rzqhuvkls +iru
|3�

,/ dqg odjjhg udwlr ri
edg ordqv +edg

|3�

, lqvwuxphqhg
+w vwdwlvwlfv duh lq sduhqwkhvlv,

+7< revhuydwlrqv,

Prgho ROV �{hg h�hfwv JOV huuru frpsrqhqwv Dqghuvrq�Kvldr
Vhfrqg vwhs hvwlpdwru

iru
|3�

4146 +415;, 41:6 +41<9, 414 +4197,
edg

|3�

319; +613:,
s�ydoxh s�ydoxh iru I�whvw s�ydoxh iru qxoo k|srwkhvlv wkdw=

ri qxoo wkdw doo frxqwu| l, qr lqglylgxdo huuru frpsrqhqw
gxpplhv duh htxdo= +Odjudqjh Pxowlsolhu Whvw,= 31: (

6819< ( ll, huuru frpsrqhqw lv fruuhfw
vshfl�fdwlrq +Kdxvpdq whvw,= 3 (
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Wdeoh 6= Wkh lpsdfw ri sur�wv rq iruhljq rzqhuvkls
Ghshqghqw yduldeoh= orj ri iruhljq rzqhuvkls +oiru

|
,

H{sodqdwru| yduldeohv= odjjhg udwlr ri edqn qhw sur�wv wr wrwdo ordqv
+shui

|3�

,/ odjjhg iruhljq rzqhuvkls +iru
|3�

, lqvwuxphqwhg
+w vwdwlvwlfv duh lq sduhqwkhvlv,

+7< revhuydwlrqv,

Prgho ROV �{hg h�hfwv JOV Huuru Frpsrqhqw Dqghuvrq�Kvldr
Vhfrqg vwhs hvwlpdwru

shui
|3�

31:7 +514:, 31;8 +5194, 3156 +318,
iru

|3�

315 +5178,
s�ydoxh s�ydoxh iru I�whvw s�ydoxh iru qxoo k|srwkhvlv wkdw=

ri qxoo wkdw do frxqwu| l, qr lqglylgxdo huuru frpsrqhqw
gxpplhv duh htxdo= +Odjudqjh Pxowlsolhu Whvw,= 3 (

3 ll, huuru frpsrqhqw lv fruuhfw
vshfl�fdwlrq +Kdxvpdq whvw,= 58 (
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Iljxuh 814= Qxpehu ri edqnv lq 4<<3 dqg 4<<: frxqwu| e| frxqwu|1
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Iljxuh 815= Ydoxh ri wrwdo dvvhwv ri wkh vhyhq frxqwulhv lq 4<<3 dqg 4<<:
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Iljxuh 816= Jryhuqphqw vkduhkroglqjv lq edqnlqj vhfwru lq Zhvw Diulfd lq 4<<3 dqg 4<<:
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Iljxuh 817= Iruhljq vkduhkroglqjv lq edqnlqj vhfwru lq Zhvw Diulfd lq 4<<3 dqg 4<<:
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Iljxuh 818= Udwlr ri qhw edqn sur�w wr wrwdo ordqv lq Zhvw Diulfd lq 4<<3 dqg 4<<:
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Iljxuh 819= Udwlr ri grxewixo ordqv wr wrwdo ordqv lq Zhvw Diulfd lq 4<<3 dqg 4<<:
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Iljxuh 81:= Wkh vhtxhqfh ri hyhqwv
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Iljxuh 81;= Wkh htxloleulxp lq sursrvlwlrq 4
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Iljxuh 81<= Xsshu erxqg iru ghowd v1w1 lqwhuihuhqfh dw 4vw shulrg dqg dw 5qg shulrg li qr
vhyhuh fulvlv/ dqg orzhu erxqg v1w1 iruhljq lqyhvwruv euhdn hyhq dqg qr lqwhuihuhqfh diwhu
d vhyhuh fulvlv
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