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4 Lqwurgxfwlrq
Wkh rog edodqfh ri sd|phqwv fulvhv/ lq zklfk jryhuqphqw gh�flwv wrrn

fhqwhu vwdjh/ kdyh ehhq uhsodfhg e| qhz wzlq fxuuhqf| dqg edqnlqj fulvhv/
lq zklfk edqn ohqglqj kdv wdnhq fhqwhu vwdjh1

Lq wklv sdshu zh suhvhqw d frqfhswxdo iudphzrun wkdw fdq khos xv dq0
do|}h wkh h�hfwv ri vrph ri wkh �qdqfldo dqg prqhwdu| srolflhv wkdw kdyh
ehhq lpsohphqwhg lq hphujlqj pdunhwv gxulqj wkh odvw ghfdgh1 Wkh fhqwudo
wkhph ri wkh sdshu lv wkdw wkh srolflhv lpsohphqwhg lq frxqwulhv wkdw kdyh
h{shulhqfhg fulvhv uh hfw qhlwkhu vkhhu lqfrpshwhqfh qru rxwuljkw fruuxswlrq1
Pruhryhu/ zh zloo dujxh wkdw vrph ri wkh srolflhv dgrswhg fdq eh frqvlghuhg
dv vhfrqg0ehvw0rswlpdo jlyhq wkh hqylurqphqw idfhg e| hphujlqj hfrqrplhv1
Fulvhv zhuh vlpso| edg gudzv wkdw glg qrw kdyh wr kdsshq1 Wkh| zhuh wkh
sulfh wkdw kdg wr eh sdlg lq rughu wr dwwdlq idvwhu jurzwk1 Zh zrxog olnh
wr hpskdvl}h wkdw zh zloo qrw ghihqgvrph srolf| phdvxuhv wkdw vlpso| pdvn
fruuxswlrq1

Edlorxw Jxdudqwhhv kdyh ehhq frqvlghuhg wkh pdlq yloodlq lq wkh uhfhqw
fulvhv1 Wkh| kdyh ehhq dwwdfnhg dv wkh fdxvh ri h{fhvvlyh ulvn wdnlqj dqg
ryhulqyhvwphqw wkdw kdyh uhqghuhg hfrqrplhv iudjloh wr fulvhv1 Lq wklv sdshu
zh zloo txhvwlrq wklv ylhz1 Wkurxjkrxw wkh sdshu zh zloo pdnh d glvwlqf0
wlrq ehwzhhq v|vwhplf edlorxw jxdudqwhhv dqg xqfrqglwlrqdo jxdudqwhhv1 Wkh
iruphu duh judqwhg rqo| li d fulwlfdo pdvv ri djhqwv ghidxowv1 Wkh odwwhu duh
judqwhg zkhqhyhu wkhuh lv dq lqglylgxdo ghidxow/ olnh lq d ghsrvlw lqvxudqfh
vfkhph1 Dv zh vkdoo vhh/ wklv glvwlqfwlrq lv txlwh lpsruwdqw1

Zh zloo dqdo|}h wzr vhwv ri lvvxhv wkdw kdyh ehhq krwo| ghedwhg lq uh0
fhqw |hduv1 Wkh �uvw vhw ri lvvxhv uhodwh wr wkh wudqvlwlrq sdwk dorqj zklfk
hphujlqj pdunhwv hyroyh=

41 Zkdw lv wkh uroh ri v|vwhplf edlorxw jxdudqwhhvB

51 Zk| lv lw wkdw edqnv whqg wr fkrrvh ulvn| iruhljq h{fkdqjh ghqrplqdwhg
ghewB Grhv wklv sod| d xvhixo vrfldo urohB

61 Gr ohqglqj errpv sod| d vrfldoo| ehqh�fldo urohB Dqg krz derxw dvvhw
sulfh lq dwlrq lq dwlrqB

71 Lv sulydwl}dwlrq dqg rwkhu uhirupv wkdw lpsuryh wkh frqwudfwxdo hqyl0
urqphqw dozd|v vrfldoo| ehqh�fldoB
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81 Zkdw lv wkh uroh ri iruhljq edqnv lq surprwlqj wkh ghyhorsphqw ri
hphujlqj hfrqrplhvB

91 Grhv wkh h{fkdqjh udwh uhjlph pdwwhu lq ghwhuplqlqj wkh olnholkrrg ri
fulvhv dqg wkh jhqhurvlw| ri edlorxwvB

Wkh vhfrqg vhw ri lvvxhv uhihu wr wkh diwhupdwk ri fulvhv=

41 Gr lqwhuhvw udwh dqg h{fkdqjh udwh uhvsrqvhv wr d fulvlv kdyh gl�huhqw
h�hfwvB

51 Zk| gr fuhglw fuxqfkhv ghyhorsB Edlolqj rxw ohqghuv yv1 edlolqj rxw
eruurzhuv1

61 Zkdw duh wkh g|qdplf h�hfwv ri slhfhphdo edlorxwv dqg doo0dw0rqfh
edlorxwvB

Lq rughu wr hydoxdwh wkhvh lvvxhv/ lw lv qhfhvvdu| wr xqghuvwdqg wkh frq0
wh{w lq zklfk srolf| uxohv zhuh ghvljqhg/ dqg wkh xqghuo|lqj lpshuihfwlrqv
wkh| zhuh vxssrvhg wr frxqwhudfw1 Lq rughu wr gr wklv rqh qhhgv d frqfhs0
wxdo iudphzrun wkdw fdq h{sodlq wkh edvlf ihdwxuhv ri wkh errp0exvw f|fohv
h{shulhqfhg e| hphujlqj hfrqrplhv gxulqj wkh 4<<3v1 Lq wklv sdshu zh zloo
xvh wkh prgho ghyhorshg e| Vfkqhlghu dqg Wruqhoo +5333, wr pdnh vxfk dq
hydoxdwlrq1

Zh vwduw zlwk d ghvfulswlrq ri wkh vw|ol}hg idfwv1 W|slfdoo|/ gxulqj wkh
4<<3v fulvhv kdyh ehhq suhfhghg e| uhdo h{fkdqjh udwh dssuhfldwlrq dqg e|
ohqglqj errpv/ gxulqj zklfk edqn ohqglqj juhz xqxvxdoo| idvw14 Gxulqj
wkhvh ohqglqj errpv hphujlqj hfrqrplhv ehfdph iudjloh ehfdxvh d vljql�fdqw
dprxqw ri vkruw0whup edqnv* oldelolwlhv zhuh ghqrplqdwhg lq iruhljq fxuuhqf|
rq dq xqkhgjhg edvlv1 Phdqzkloh/ edqnv ohqg pdlqo| wr vpdoo �upv lq wkh
qrqwudgdeohv vhfwru1 Pxfk ri wklv ohqglqj zdv jxdudqwhhg e| jryhuqphqwv
� dw ohdvw lpsolflwo|1

Wzlq edqnlqj dqg fxuuhqf| fulvhv riwhq rffxuuhg lq wkh devhqfh ri dq|
pdmru h{whuqdo vkrfn/ dqg fdph dv d vxusulvh wr �qdqfldo pdunhwv1 Lq wkhvh
hslvrghv/ d vpdoo lqflslhqw uhgxfwlrq lq fdslwdo lq rzv kdv ehhq iroorzhg e|

4Uhdo dssuhfldwlrq kdv ehhq sduwlfxoduo| vhyhuh lq Odwlq Dphulfd1 Vhh Fruvhwwl/ Shvhqwl
dqg Urxelql +4<<;,/ Jolfn dqg Urvh +4<<;,/ Jrulqfkdv/ hw1 do1 +4<<<,/ Ndplqvn| dqg
Uhlqkduw +4<<<,/ Vdfkv/ Wruqhoo dqg Yhodvfr +4<<8, dqg Wruqhoo +4<<<,1
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d vljql�fdqw uhdo h{fkdqjh udwh ghsuhfldwlrq1 Vlqfh ghew zdv odujho| ghqrp0
lqdwhg lq iruhljq fxuuhqf|/ wkh ghsuhfldwlrq kdv lqgxfhg zlghvsuhdg edqn0
uxswflhv dqg d froodsvh ri qhz ohqglqj1 Lq prvw frxqwulhv/ uhvfxh sdfndjhv
zhuh ghvljqhg wr vxssruw wkh edqnlqj v|vwhp dqg wr edlo rxw iruhljq ohqghuv1
Qhyhuwkhohvv/ wkhvh frxqwulhv vwloo h{shulhqfhg d vkdus dqg orqj0odvwlqj fuhglw
fuxqfkhv1

D sx}}olqj uhjxodulw| lv wkdw wkh frqwudfwlrq lq wkh jurzwk udwh ri edqn
fuhglw wkdw w|slfdoo| ghyhorsv lq wkh diwhupdwk ri fulvhv lv txlwh surqrxqfhg
dqg shuvlvwhqw1 Lq frqwudvw/ dowkrxjk djjuhjdwh JGS dqg ghsrvlwv* jurzwk
ghfolqh lqlwldoo|/ wkh| uhfxshudwh udwkhu idvw1 Wklv sx}}oh fdq eh h{sodlqhg e|
wzr dgglwlrqdo vw|ol}hg idfwv/ wkdw zh zloo hpskdvl}h wkurxjkrxw wklv sdshu1
Rq wkh rqh kdqg/ wkh ploghu ghfolqh dqg idvwhu uhfryhu| ri djjuhjdwh dfwlylw|
lq wkh diwhupdwk ri d fulvlv pdvnv dq dv|pphwulf shuirupdqfh1 Zkloh wudg0
deoh +W, vhfwruv vx�hu d yhu| plog ghfolqh/ qrqwudgdeohv +Q, vhfwruv vx�hu d
yhu| ghhs d shuvlvwhqw uhfhvvlrq1 Rq wkh rwkhu kdqg/ wkh edqnlqj v|vwhp lv
w|slfdoo| vwurqjo| h{srvhg wr wkh Q0vhfwru1 Vlqfh wkh ghew exughq lqfuhdvhv
vkduso| uhodwlyh wr uhyhqxhv/ hqwuhsuhqhxuldo zhdowk lv gudvwlfdoo| uhgxfhg1
Wklv lq wxuq nhhsv wkh jurzwk udwh ri edqn fuhglw ghsuhvvhg ghvslwh wkh idvw
uhvxpswlrq ri ghsrvlwv* jurzwk1

Wkhvh vw|ol}hg idfwv duh looxvwudwhg lq Iljxuhv 4 wkurxjk 71 Wkhvh �jxuhv
ghslfw wkh hyroxwlrq ri wkh uhdo h{fkdqjh udwh/ edqn fuhglw dqg ghsrvlwv/
JGS dqg wkh udwlr ri qrqwudgdeohv wr wudgdeohv surgxfwlrq iru vl{ hphujlqj
hfrqrplhv= Dujhqwlqd dqg Ph{lfr zklfk vx�huhg d fulvlv lq 4<<8> Nruhd/
Pdod|vld dqg Wkdlodqg zklfk h{shulhqfhg d fulvlv lq 4<<:> dqg Fkloh zklfk
glg qrw h{shulhqfh dq| vhyhuh fulvlv gxulqj wkh 4<<3v/ dqg vr fdq eh frqvlghuhg
dv d ehqfkpdun1 Ixuwkhupruh/ dv d frqfuhwh h{dpsoh ri d errp0exvw hslvrgh
zh ghvfuleh ehorz wkh Ph{lfdq h{shulhqfh durxqg wkh Ghfhpehu 4<<7 Whtxlod
fulvlv1

Wr h{sodlq vrph ri wkh vw|ol}hg idfwv cwklug jhqhudwlrq* fulvhv prghov kdyh
orrnhg wr �qdqfldo pdunhw lpshuihfwlrqv dv nh| cixqgdphqwdov*1 Wkh prg0
hov duh w|slfdoo| edvhg rq rqh ri wzr glvwruwlrqv= hlwkhu �edg srolf|�/ lq
wkh irup ri edlorxw jxdudqwhhv/ ru �edg pdunhwv�/ lq wkh irup ri dq lpshu0
ihfwlrq wkdw lqgxfhv edodqfh vkhhw h�hfwv/ vxfk dv dv|pphwulf lqirupdwlrq/
ru wkh lpshuihfw hqirufhdelolw| ri frqwudfwv1 Vfkqhlghu dqg Wruqhoo +5333,
frqvlghu dq hfrqrp| wkdw lv vlpxowdqhrxvo| vxemhfw wr wkhvh wzr glvwruwlrqv=
v|vwhplf edlorxw jxdudqwhhv dqg wkh lpshuihfw hqirufhdelolw| ri frqwudfwv1 Lw
dovr vwuhvvhv wkh uroh ri wkh qrqwudgdeohv vhfwru/ zklfk lv riwhq ryhuorrnhg lq
wkh ghedwh derxw wkh fdxvhv ri uhfhqw fulvhv1 Wkh| vkrz wkdw wkh lqwhudfwlrq
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ri wkh wzr glvwruwlrqv jhqhudwhv d frkhuhqw dffrxqw ri d frpsohwh errp0exvw
hslvrgh/ dqg h{sodlqv wkh vw|ol}hg idfwv ghvfulehg deryh1 Lq wklv sdshu zh
xvh wklv iudphzrun wr dgguhvv wkh srolf| lvvxhv zh kdyh udlvhg1

Zh pdnh �yh pdlq srlqwv1 Iluvw/ v|vwhplf edlorxw jxdudqwhhv duh d vhf0
rqg ehvw lqvwuxphqw wr surprwh lqyhvwphqw lq hphujlqj hfrqrplhv1 Vhyhuh
hqirufhdelolw| sureohpv pdnh edqn fuhglw sudfwlfdoo| wkh rqo| vrxufh ri h{0
whuqdo �qdqfh iru �upv lq wkh qrqwudgdeohv vhfwru1 Lq wklv hqylurqphqw pdq|
sur�wdeoh lqyhvwphqw surmhfw fdqqrw eh xqghuwdnhq ehfdxvh djhqwv duh fuhglw0
frqvwudlqhg1 Jxdudqwhhv surprwh lqyhvwphqw ehfdxvh wkh| hdvh eruurzlqj
frqvwudlqwv dqg surylgh dq lpsolflw vxevlg|1 Lq frqwudvw wr ghsrvlw lqvxudqfh
vfkhphv/ v|vwhplf edlorxw jxdudqwhhv duh rqo| judqwhg li d fulwlfdo pdvv ri
djhqwv jrhv exvw1 Wkxv/ wkh| gr qrw holplqdwh wkh prqlwrulqj uroh ri edqnv1

Vhfrqg/ ulvn| ghew sod|v d xvhixo uroh lq surprwlqj lqyhvwphqw1 Wkh vxe0
vlg| lpsolflw lq v|vwhplf edlorxw jxdudqwhhv fdq eh fdvkhg0lq rqo| li wkhuh
h{lvw vrph vwdwhv ri wkh zruog lq zklfk wkhuh lv d v|vwhplf fulvlv1 Lq wkh
devhqfh ri h{rjhqrxv vkrfnv wkdw edqnuxsw pdq| djhqwv/ wkhuh pxvw eh
hqgrjhqrxv h{shfwhg yrodwlolw|1 Ohqglqj errpv dqg ulvn| groodu ghew fdq
jhqhudwh wklv hqgrjhqrxv yrodwlolw| e| pdnlqj wkh hfrqrp| iudjloh djdlqvw
vhoi0ixo�oolqj fulvhv1 Fohduo|/ dq hfrqrp| pljkw hyroyh dorqj wkh wudqvlwlrq
sdwk zlwkrxw h{shulhqflqj dq| fulvlv1 Lq idfw/ wkh olnholkrrg ri fulvlv pxvw
eh vpdoo1 Rwkhuzlvh/ v|vwhplf edlorxw jxdudqwhhv pljkw kdyh wkh xqlqwhqghg
h�hfw ri gudvwlfdoo| uhgxflqj surgxfwlyh lqyhvwphqw1

Wklug/ d frqvhtxhqfh ri wkh suhylrxv srlqw lv wkdw li suxghqwldo uhjxodwlrq
wulhv wr plqlpl}h ulvn lq wkh edqnlqj v|vwhp/ lw pljkw eorfn wkh lqyhvwphqw
hqkdqflqj h�hfw ri v|vwhplf edlorxw jxdudqwhhv1 Lq frqwudvw/ d yhu| lpsru0
wdqw uroh ri suxghqwldo uhjxodwlrq lv wr suhyhqw iudxgxohqw dfwlylwlhv1 Li qrw
dffrpsdqlhg e| d frqfxuuhqw lpsuryhphqw lq suxghqwldo uhjxodwlrq/ edqnv*
sulydwl}dwlrq/ dqg rwkhu uhirupv wkdw lpsuryh wkh frqwudfwlqj hqylurqphqw
dprqj sulydwh djhqwv pljkw qrw lpsuryh vrfldo zhoiduh1 Wklv udlvhv wkh lv0
vxh ri zk| lv lw wkdw pdq| hphujlqj frxqwulhv kdyh idlohg wr lpsuryh wkhlu
uhjxodwru| iudphzrun1 Zh vxjjhvw wkdw lq vrph fdvhv wklv kdv ehhq gxh wr
srolwlfdo fdxvhv1

Irxuwk/ wkh h�hfwv wkdw jhqhudwh errp0exvw f|fohv duh lqghshqghqw ri
wkh h{fkdqjh udwh uhjlph1 Lq sduwlfxodu/ v|vwhplf edlorxw jxdudqwhhv fdq
lqgxfh wkh dgrswlrq ri ulvn| ghew vwuxfwxuhv lq �{hg dv zhoo dv lq  h{leoh
h{fkdqjh udwh uhjlphv1 Jxdudqwhhv pd| dsshdu xqghu gl�huhqw jxlvhv dqg
qhhg qrw eh h{solflw1 Wkh suhflvh irup wkh edlorxw wdnhv zloo ghshqg rq wkh
uhjlph1 Iru lqvwdqfh/ xqghu �{hg udwhv wkh edlorxw udwh lv prvwo| ghwhuplqhg
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e| wkh dprxqw ri uhvhuyhv dxwkrulwlhv duh zloolqj wr xvh lq rughu wr ghihqg
wkh fxuuhqf|1 Lq frqwudvw/ lq d sxuh  rdwlqj uhjlph wkh edlorxw pd| wdnh wkh
irup ri gluhfw wudqvihuv wr djhqwv1

Iliwk/ lq wkh hyhqw ri d fulvlv wkh dprxqw ri qrq0shuiruplqj ordqv lqfuhdvhv
gudpdwlfdoo|1 Li wkh| duh uhfrjql}hg/ wkh prvw olnho| rxwfrph lv wkdw wkh
jryhuqphqw zloo kdyh wr wdnh ryhu wkh edqnlqj v|vwhp/ pdnh d rqfh0dqg0iru0
doo edlorxw sd|phqw dqg lqfxu d kxjh �vfdo frvw xs0iurqw1 Wklv zloo lqfuhdvh
jryhuqphqw ghew dqg suredeo| lqwhuhvw udwhv1 Rq wkh rwkhu kdqg/ li mxvw d
vpdoo vkduh ri qrq0shuiruplqj ordqv lv uhfrjql}hg wkh xs0iurqw edlorxw dqg
�vfdo frvw zloo eh orz1 Krzhyhu/ wklv vwudwhj| pljkw ohdg wr hyhujuhhqlqj dqg
jhqhudwh shuyhuvh lqfhqwlyhv1 Ryhu wlph wkh sureohp pljkw jurz dqg wkh
fuhglw fuxqfk pljkw odvw orqjhu/ dv wkh h{shulhqfh ri Mdsdq dqg Ph{lfr kdv
vkrzq1

Lq wkh qh{w vhfwlrq zh suhvhqw d vkruw ghvfulswlrq ri wkh Ph{lfdq h{sh0
ulhqfh1 Lq Vhfwlrq 6 zh suhvhqw wkh frqfhswxdo iudphzrun1 Vhfwlrq 7/ zklfk
lv wkh pdlq sduw ri wkh sdshu/ dqdo|}hv wkh lvvxhv zh udlvhg deryh1 Vhfwlrq 8
suhvhqwv d vlpsol�hg yhuvlrq ri wkh prgho lq Vfkqhlghu dqg Wruqhoo +5333,1

Wkh Ph{lfdq H{shulhqfh

Wkh h{shulhqfh ri Ph{lfr gxulqj wkh 4<<3v looxvwudwhv/ lq d udwkhu vkdus
zd|/ wkh idfwv ghvfulehg lq wkh Lqwurgxfwlrq1 Lq wkh odwh 4<;3v/ Ph{lfr lp0
sohphqwhg udglfdo wudgh dqg �qdqfldo olehudol}dwlrq dv zhoo dv ghuhjxodwlrq
dqg sulydwl}dwlrq surjudpv1 Wkhvh srolf| phdvxuhv jhqhudwhg wkh h{shfwd0
wlrq ri dq h{wudruglqdu| jurzwk lq h{sruwv diwhu d vkruw wudqvlwlrq shulrg1
Diwhu ghfdghv ri vwdwlvp/ wkh sulydwh vhfwru zdv wrr vpdoo dqg vr wkh uhohydqw
srolf| txhvwlrq zdv krz wr surprwh lwv udslg jurzwk +dv zhoo dv wkh lqyhvw0
phqw lq wkh lqiudvwuxfwxuh wkdw zrxog surylgh wkh vhuylfhv dqg lqsxwv wkdw
wkh W0vhfwru zrxog qhhg rqfh wkh h{wudruglqdu| ixwxuh zrxog duulyh,1 Wkh
ghflvlrq zdv pdgh wr sulydwl}h wkh edqnv dqg doorz wkhp wr eh wkh phdqv
wkurxjk zklfk uhvrxufhv zrxog eh fkdqqhohg wr wkh qdvfhqw sulydwh vhfwru1

Wkh h{shfwdwlrq ri dq h{wudruglqdu| jurzwk lq h{sruwv/ dv zhoo dv lpsolflw
edlorxw jxdudqwhhv/ jhqhudwhg sulydwl}dwlrq sulfhv iru wkh edqnv zd| deryh
vwdqgdug pxowlsohv0wr0errn ydoxh1 Dv lv zhoo nqrzq/ Ph{lfr h{shulhqfhg d
surqrxqfhg ohqglqj errp dqg d vhyhuh uhdo dssuhfldwlrq1 Ehwzhhq 4<<5 dqg
4<<7/ ohqglqj iurp edqnv wr wkh sulydwh vhfwru lqfuhdvhg e| pruh wkdq 83(
lq uhdo whupv dqg wkh uhdo h{fkdqjh udwh dssuhfldwhg durxqg 48(1

Lq Ghfhpehu 4<<7/ wkh qhz dgplqlvwudwlrq ri Suhvlghqw ]hgloor dqqrxqfhg
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d fkdqjh lq wkh h{fkdqjh udwh uhjlph dqg hqjlqhhuhg d vpdoo ghsuhfldwlrq1
Dowkrxjk wkh suh0fulvlv hvwlpdwhv ri wkh uhdo dssuhfldwlrq glg qrw h{fhhg 53(/
Ph{lfr h{shulhqfhg d pdvvlyh uhdo ghsuhfldwlrq ri qhduo| 433(1 Dv d uhvxow/
pdq| �upv zhuh xqdeoh wr uhsd| wkhlu groodu ghqrplqdwhg ghewv dqg wkh
jryhuqphqw kdg wr lpsohphqw d edlorxw surjudp/ nqrzq dv wkh Iredsurd1
Fxuuhqw hvwlpdwhv ri wkh Iredsurd*v frvwv duh durxqg 53( ri JGS1

Lq wkh diwhupdwk ri wkh Whtxlod fulvlv/ uhdo fuhglw iurp edqnv wr wkh sulydwh
vhfwru froodsvhg dqg kdv uhpdlqhg dw d ghsuhvvhg ohyho vlqfh wkhq1 Wklv vwdqgv
lq vkdus frqwudvw zlwk wkh idvw uhfryhu| ri erwk/ edqn ghsrvlwv dqg djjuhjdwh
uhdo JGS1 Diwhu d vkruw uhfhvvlrq/ uhdo JGS vwduwhg wr lqfuhdvh dv hduo| dv
4<<91

Djjuhjdwh JGS shuirupdqfh pdvnv dq dv|pphwulf vhfwruldo uhvsrqvh wr
wkh fulvlv1 Zkloh wkh W0vhfwru h{shulhqfhg dq dffhohudwlrq ri jurzwk wkurxjk0
rxw wkh shulrg/ wkh Q0vhfwru h{shulhqfhg d vkdus idoo dqg d voxjjlvk uhfxshud0
wlrq1 Wklv dv|pphwulf uhvsrqvh zdv fdxvhg e| wkh idfw wkdw wkh fuhglw fuxqfk
d�hfwhg pdlqo| vpdoo dqg phglxp �upv lq wkh Q0vhfwru/ zkloh �upv lq wkh
W0vhfwru frxog rewdlq �qdqfh iurp lqwhuqdwlrqdo fdslwdo pdunhwv1 Dv d uh0
vxow/ qrq0rlo h{sruwv zhuh qrw d�hfwhg e| wkh Whtxlod fulvlv1 Lq idfw/ wkh|
lqfuhdvhg dw d idvwhu udwh wkdqnv wr wkh uhdo ghsuhfldwlrq dqg wr wkh errplqj
XV hfrqrp|1

Wkh frqwudvwlqj sdwwhuq glvsod|hg e| wkh W0 dqg Q0vhfwruv lv frqvlvwhqw
zlwk wkh ylhz wkdw wkh uhdo ghsuhfldwlrq kdg d cedodqfh vkhhw* h�hfw pdlqo|
lq wkh Q0vhfwru1 Wkh ghvwuxfwlrq ri hqwuhsuhqhxuldo zhdowk/ lq wxuq/ ohdg wr
wkh surwudfwhg uhfhvvlrq lq wkdw vhfwru dqg wkh fuhglw fuxqfk1

5 Frqfhswxdo Iudphzrun

Lq wklv vhfwlrq zh suhvhqw d eulhi ryhuylhz ri wkh prgho ri Vfkqhlghu dqg
Wruqhoo +5333,1 D vlpsol�hg yhuvlrq ri wklv prgho lv suhvhqwhg lq Vhfwlrq
71 Lq wkh qh{w vhfwlrq zh zloo xvh wklv prgho wr dgguhvv wkh srolf| lvvxhv
zh udlvhg lq wkh Lqwurgxfwlrq1 Frqvlghu dq hfrqrp| zlwk d wudgdeoh +W,
dqg d qrqwudgdeohv +Q, vhfwruv1 Djhqwv lq kh W0vhfwru fdq eh �qdqfhg lq
lqwhuqdwlrqdo fdslwdo pdunhwv1 Lq frqwudvw/ edqn fuhglw lv wkh rqo| vrxufh ri
h{whuqdo �qdqfh iru djhqwv lq wkh Q0vhfwru1 Djhqwv lq wkh Q0vhfwru ghpdqg W0
jrrgv iru frqvxpswlrq/ dqg surgxfh qrqwudgdeohv xvlqj rqo| qrqwudgdeohv dv
lqsxwv dffruglqj wr d olqhdu surgxfwlrq whfkqrorj|= ^| ' wU|�W0vhfwru djhqwv
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duh hqgrzhg zlwk W jrrgv/ dqg frqvxph erwk W dqg Q jrrgv1
Q0vhfwru djhqwv fdq lvvxh hlwkhu culvn| ghew* ru cvdih ghew*1 Ulvn| ghew lv

ghqrplqdwhg lq iruhljq fxuuhqf| +W jrrgv, rq dq xqkhgjhg edvlv/ zkloh vdih
ghew kdv qr uhdo h{fkdqjh udwh ulvn1

Q0vhfwru �qdqflqj lv vxemhfw wr wzr glvwruwlrqv= hqirufhdelolw| sureohpv
dqg edlorxw jxdudqwhhv1 Kljk hqirufhdelolw| sureohpv lpso| wkdw ohqghuv zloo
olplw wkh dprxqw wkh| ohqg uhjdugohvv ri zkdw wkh lqwhuhvw udwh lv1 Dv d
uhvxow/ Q0vhfwru djhqwv pljkw idfh eruurzlqj frqvwudlqwv lq htxloleulxp1 Lq
rxu prgho/ vlplodu wr vhyhudo �qdqfldo dffhohudwru w|sh prghov/ wkh dprxqw
ri fuhglw dydlodeoh wr d �up lv ghwhuplqhg e| wkh ohyho ri lqwhuqdo ixqgv1
Li edlorxw jxdudqwhhv duh lqwurgxfhg/ wkhlu lqwhudfwlrq zlwk hqirufhdelolw|
sureohpv zloo lqgxfh djhqwv wr lvvxh ulvn| ghew/ jhqhudwlqj hqgrjhqrxv uhdo
h{fkdqjh udwh ulvn1

Frqvlghu dq hfrqrp| lq zklfk rqo| hqirufhdelolw| sureohpv duh suhvhqw/
dv lq vwdqgdug �qdqfldo dffhohudwru prghov1 Li lqyhvwphqw kdv d vx!flhqwo|
kljk udwh ri uhwxuq/ djhqwv zloo eruurz dv pxfk dv wkh| fdq1 Dv d uhvxow wkh
fuhglw pxowlsolhu ehfrphv dq lqyhvwphqw pxowlsolhu1 Zh vkrz lq Vhfwlrq 7
wkdw
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zkhuh �| lv lqwhuqdo ixqgv +ghqrplqdwhg lq W jrrgv, ri d uhsuhvhqwdwlyh Q0
vhfwru �up> R| '

R�
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lv wkh lqyhuvh ri wkh uhdo h{fkdqjh udwh> 6rE�� lv wkh
lqyhvwphqw pxowlsolhu zklfk lv ghfuhdvlqj lq wkh ghjuhh ri wkh hqirufhdelo0
lw| sureohp +lqgh{hg e| �*��( dqg U| lv sk|vlfdo lqyhvwphqw e| wkh Q0vhfwru1
Dowkrxjk vdih ghew lv pruh h{shqvlyh wkdq ulvn| ghew/ lq wkh suhvhqfh ri edqn0
uxswf| frvwv lvvxlqj vdih ghew lv lqglylgxdoo| rswlpdo1 Wkxv/ lq wkh devhqfh
ri h{rjhqrxv vkrfnv/ wkh hfrqrp| zloo qrw h{klelw iudjlolw| wr phowgrzqv1
Xqghu qr flufxpvwdqfhv zloo �upv jr exvw1

Ohw xv lqwurgxfh wkh vhfrqg glvwruwlrq= edlorxw jxdudqwhhv1 Zh vkrxog glv0
wlqjxlvk wzr w|shv ri edlorxw jxdudqwhhv= xqfrqglwlrqdo dqg v|vwhplf1 Wkh
iruphu duh judqwhg zkhqhyhu wkhuh lv d ghidxow e| dq lqglylgxdo eruurzhu
+h1j1/ ghsrvlw lqvxudqfh,/ zkloh wkh odwwhu duh judqwhg rqo| li d fulwlfdo pdvv
ri eruurzhuv jrhv exvw1 Fohduo|/ li doo ghew zhuh fryhuhg e| xqfrqglwlrqdo
edlorxw jxdudqwhhv/ wkhq wkh hqirufhdelolw| sureohp zrxog ehfrph luuhohydqw
dqg eruurzlqj frqvwudlqwv zrxog qrw dulvh lq htxloleulxp1 Vlqfh d ohqghu
zrxog eh edlohg rxw lq wkh fdvh ri dq lglrv|qfudwlf ghidxow/ kh grhv qrw kdyh
lqfhqwlyhv wr olplw wkh dprxqw ri fuhglw kh h{whqgv wr dq lqglylgxdo eruurzhu1
Khqfh/ lq rughu iru edlorxw jxdudqwhhv qrw wr qhxwudol}h wkh h�hfwv ri hqirufh0
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delolw| sureohpv/ dqg iru eruurzlqj frqvwudlqwv wr dulvh lq htxloleulxp/ lw lv
qhfhvvdu| wkdw vrph sduw ri edqnv* oldelolwlhv eh rqo| fryhuhg e| v|vwhplf
edlorxw jxdudqwhhv1

V|vwhplf edlorxw jxdudqwhhv surylgh dq lpsolflw vxevlg| wkdw hdvhv eru0
urzlqj frqvwudlqwv1 Krzhyhu wklv vxevlg| fdq eh fdvkhg lq rqo| li wkhuh duh
vrph vwdwhv ri qdwxuh lq zklfk d fulwlfdo pdvv ri eruurzhuv jrhv exvw1 Lq wkh
devhqfh ri h{rjhqrxv vkrfnv wkdw edqnuxsw d fulwlfdo pdvv ri eruurzhuv/ wkh
lqwurgxfwlrq ri v|vwhplf edlorxw jxdudqwhhv zloo kdyh dq h�hfw rqo| li wkhuh
lv djjuhjdwh hqgrjhqrxv ulvn1

Hqgrjhqrxv Uhdo H{fkdqjh Udwh Yrodwlolw|
Wkh �uvw pdlq uhvxow lv wkdw wkh lqwhudfwlrq ri v|vwhplf edlorxw jxdudqwhhv

dqg hqirufhdelolw| sureohpv pljkw jhqhudwh dq djjuhjdwh hqgrjhqrxv ulvn1
Wklv lv ehfdxvh wkhuh lv d vhoi0uhlqiruflqj phfkdqlvp dw zrun1 Rq wkh rqh
kdqg/ li wkhuh lv vx!flhqw uhdo h{fkdqjh udwh ulvn/ lw lv lqglylgxdoo| rswlpdo iru
dq Q0vhfwru djhqw wr lvvxh ulvn| W0ghew +l1h1/ eruurz lq iruhljq fxuuhqf| rq d
vkruw0whup dqg xqkhgjhg edvlv,1 Rq wkh rwkhu kdqg/ li pdq| Q0vhfwru djhqwv
jdpeoh e| ghqrplqdwlqj wkhlu ghew lq W jrrgv/ h{fkdqjh udwh ulvn pljkw eh
hqgrjhqrxvo| fuhdwhg/ dv wkh hfrqrp| ehfrphv yxoqhudeoh wr vhoi0ixo�oolqj
phowgrzqv ri wkh edqnlqj v|vwhp1 Li wkh dprxqw ri W ghqrplqdwhg ghew lv
kljk/ d uhdo ghsuhfldwlrq fdq vhyhuho| vtxhh}h fdvk  rz/ ru hyhq edqnuxsw
edqnv dowrjhwkhu1 Vlqfh wkh| idfh elqglqj eruurzlqj frqvwudlqwv/ wkh| wkhq
kdyh wr fxuwdlo ohqglqj wr wkh Q0vhfwru1 Zhdn lqyhvwphqw ghpdqg iurp wkh
Q0vhfwru iru lwv rzq surgxfwv lq wxuq ydolgdwhv wkh uhdo ghsuhfldwlrq1 Wkh
v|vwhplf fuhglw ulvn fuhdwhg e| wkh edqnlqj v|vwhp wkxv lqgxfhv hqgrjhqrxv
h{fkdqjh udwh ulvn15

Uhdo h{fkdqjh udwh yduldelolw| fdq pdnh ulvn| W0ghew fkhdshu wkdq vdih
ghew1 Wr looxvwudwh wklv vxssrvh wkdw wrpruurz*v uhdo h{fkdqjh udwh fdq wdnh
rq wzr ydoxhv= dq dssuhfldwhg rqh wkdw ohdyhv hyhu| �up vroyhqw/ dqg d
ghsuhfldwhg rqh wkdw pdnhv d pdmrulw| ri Q0vhfwru �upv jr exvw1 Lq wkh
suhvhqfh ri ixoo edlorxw jxdudqwhhv/ ulvn qhxwudo ohqghuv duh zloolqj wr ixqg
W0ghew dw zruog lqwhuhvw udwhv ehfdxvh lw zloo eh uhsdlg lq ixoo lq erwk vwdwhv
ri qdwxuh1 Hlwkhu e| wkh eruurzhuv lq wkh jrrg vwdwh/ ru e| wkh edlorxw
djhqf| lq wkh fulvlv vwdwh1 Vhfrqg/ li wkh suredelolw| ri fulvlv lv vpdoo dqg
uhdo dssuhfldwlrq lq wkh jrrg vwdwh lv odujh/ lw fohduo| sd|v Q0vhfwru djhqwv wr

5Wkhuh duh vhyhudo zd|v lq zklfk djhqwv fdq dgrsw ulvn| surmhfwv1 Krzhyhu/ ulvn|
ghew ghqrplqdwlrq +eruurzlqj lq grooduv wr �qdqfh qrqwudgdeohv dfwlylwlhv, lv d zrqghuixo
cfrruglqdwlqj ghylfh*1 Vlqfh ghew ghqrplqdwlrq lv hdvlo| revhuyhg/ djhqwv fdq lpsolflwo|
frooxgh wr fdvk lq wkh vxevlg| lpsolflw lq wkh edlorxw jxdudqwhh1
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lvvxh W0ghew dqg jdpeoh zlwk wkh edlorxw djhqf|*v prqh|1 Wklv lv ehfdxvh
wkh juhdwhu wkh uhdo dssuhfldwlrq/ wkh juhdwhu wkh ghew exughq/ phdvxuhg lq
whupv ri qrqwudgdeohv/ zklfk lv lq dwhg dzd|1

Wr vhh xqghu zklfk flufxpvwdqfhv wkh h{lvwhqfh ri W0ghew jhqhudwhv iudjlolw|
zh wxuq wr wkh ghwhuplqdwlrq ri wkh htxloleulxp uhdo h{fkdqjh udwh +�*R|�1
Wklv sulfh htxdol}hv djjuhjdwh ghpdqg dqg wkh +suhghwhuplqhg, vxsso| ri
qrqwudgdeohv= (ER|� ' wU|3�� Wkh djjuhjdwh ghpdqg iru Q jrrgv kdv wzr
frpsrqhqwv= wkh ghpdqg e| wkh W0vhfwru/ dqg wkh ghpdqg e| wkh Q0vhfwru
iru lwv rzq jrrgv1 Vlqfh dw d jlyhq srlqw lq wlph vxsso| lv jlyhq/ wkh nh| wr
kdylqj pxowlsoh htxloleuld lv d edfnzdug ehqglqj djjuhjdwh ghpdqg fxuyh1
Wklv lv lpsrvvleoh li Q0vhfwru �upv kdyh rqo| Q0ghew1 Lq wklv fdvh/ sulfh
fkdqjhv ohdg wr yduldwlrqv lq erwk �upv* uhyhqxhv dqg wkhlu ghew sd|phqwv1
Lq idfw/ sur�wv +phdvxuhg lq qrqwudgdeohv, duh frpsohwho| lqvxodwhg djdlqvw
sulfh pryhphqwv1 Wkh xsvkrw lv wkdw dv orqj dv �upv duh vroyhqw� ghpdqg
vorshv grzqzdug dqg wkhuh lv d xqltxh htxloleulxp uhdo h{fkdqjh udwh1

Pxowlsoh htxloleuld duh srvvleoh rqo| li Q0vhfwru djhqwv kdyh W0ghew1 Lq
wklv fdvh uhdo h{fkdqjh udwh pryhphqwv d�hfw uhyhqxhv/ exw nhhs wkh ghew
exughq xqfkdqjhg1 Wkxv/ lw ehfrphv lpsruwdqw wr glvwlqjxlvk ehwzhhq lq0
vroyhqw dqg vroyhqw �upv1 Iru uhdo h{fkdqjh udwhv pruh ghsuhfldwhg wkdq
d fxwr� ohyho �*RS|c doo Q0�upv jr edqnuxsw ehfdxvh uhyhqxhv gr qrw fryhu
wkh ghew exughq1 Dv d uhvxow/ lqwhuqdo ixqgv froodsvh1 Wrwdo ghpdqg lq wklv
udqjh lv grzqzdug vorslqj1 Lq frqwudvw/ iru uhdo h{fkdqjh udwhv pruh dssuh0
fldwhg wkdq �*RS| c d ixuwkhu uhdo dssuhfldwlrq lv dffrpsdqlhg e| d pruh wkdq
sursruwlrqdo lqfuhdvh lq lqwhuqdo ixqgv1 Wkh uhdvrq lv wkdw uhyhqxhv lqfuhdvh
zkloh wkh ghew exughq uhpdlqv wkh vdph1 Htxlydohqwo|/ sduw ri wkh ghew
exughq phdvxuhg lq whupv ri qrqwudgdeohv lv clq dwhg dzd|*1 Frqvhtxhqwo|/
lqyhvwphqw ghpdqg lqfuhdvhv1

Lw lv dssduhqw wkdw li wkh edodqfh vkhhw h�hfw lv vwurqj hqrxjk wr pdnh
djjuhjdwh ghpdqg cehqg edfnzdug*/ dv lq Iljxuh [[[/ pxowlsoh pdunhw fohdu0
lqj uhdo h{fkdqjh udwhv/ dqg khqfh vhoi ixo�oolqj cwzlq fulvhv* fdq h{lvw1 Zlwk
lghqwlfdo ixqgdphqwdov/ lq whupv ri vxsso| dqg ghew/ wkh pdunhw pd| fohdu
lq rqh ri wzr htxloleuld1 Lq d cvroyhqw* htxloleulxp +srlqw E lq Iljxuh [[[,/
wkh sulfh ^wkh uhflsurfdo ri wkh uhdo h{fkdqjh` lv kljk/ lq dwlqj dzd| hqrxjk
ri �upv* ghew +phdvxuhg lq qrqwudgdeohv, wr doorz wkhp wr elg dzd| d odujh
vkduh ri rxwsxw iurp frqvxphuv1 Lq frqwudvw/ lq wkh cfulvlv* htxloleulxp ri
srlqw D/ wkh sulfh lv orz wr doorz wkh W0vhfwru dqg edqnuxsw Q0vhfwru djhqwv
zlwk olwwoh lqwhuqdo ixqgv wr devrue wkh vxsso| ri qrqwudgdeohv1 Zklfkhyhu ri
wkhvh wzr srlqwv lv uhdfkhg ghshqgv rq h{shfwdwlrqv1 Ixqgdphqwdov ghwhu0
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plqh rqo| zkhwkhu wkh hqylurqphqw lv iudjloh hqrxjk wr doorz wzr htxloleuld1
Htxloleulxp G|qdplfv
Wkh vhfrqg pdlq srlqw lv wkdw wkh lqwhudfwlrq ehwzhhq v|vwhplf edlorxw

jxdudqwhhv dqg hqirufhdelolw| sureohpv qrw rqo| lqgxfhv hqgrjhqrxv yrodwlo0
lw|/ exw dovr ixhov wkh ohqglqj dqg lqyhvwphqw errpv dv zhoo dv wkh uhdo
dssuhfldwlrq1 Wklv h{sodlqv wkh rwkhu vw|ol}hg idfwv ghvfulehg lq wkh Lqwur0
gxfwlrq1

V|vwhplf edlorxw jxdudqwhhv doohyldwh wkh cxqghulqyhvwphqw* sureohp xvx0
doo| dvvrfldwhg zlwk frqvwudlqhg edqnv1 Wkh| shuplw kljk ohyhudjh zlwk ghew
ghqrplqdwhg lq W jrrgv/ dqg idvwhu fuhglw jurzwk1 Dv zh kdyh vhhq/ wkh
suhvhqfh ri edlorxw jxdudqwhhv lqgxfhv Q0vhfwru djhqwv wr lvvxh W0ghew1 Wklv
doorzv djhqwv wr uhgxfh wkh h{shfwhg ydoxh ri ghew uhsd|phqwv1 Wklv uhgxf0
wlrq/ lq wxuq/ shuplwv djhqwv wr eruurz pruh dw hdfk ohyho ri lqwhuqdo ixqgv1
Wkhuhiruh/ dw d jlyhq srlqw lq wlph/ wkh clqyhvwphqw pxowlsolhu* lv juhdwhu
wkdq wkdw ri dq hfrqrp| wkdw ihdwxuhv rqo| hqirufhdelolw| sureohpv E6r� �
Zh vkrz lq Vhfwlrq 7 wkdw wkh ydoxh ri lqyhvwphqw e| wkh Q0vhfwru lv

R|U| ' 6oE�c 8 � � �|c 6rE�� 	 6oE�c 8 � li 8 : f +5,

zkhuh 8 vwdqg iru wkh jhqhurvlw| ri wkh edlorxw jxdudqwhh1
Dv d uhvxow/ wkh Q0vhfwru jurzv idvwhu wkdq li jxdudqwhhv zhuh devhqw1
Frqvlghu qrz wkh lqwhusod| ehwzhhq wkh uhdo dssuhfldwlrq dqg wkh ohqglqj

errp1 Vlqfh Q jrrgv duh ghpdqghg iru lqyhvwphqw e| wkh Q0vhfwru lwvhoi/
erwk rxwsxw dqg wkh uhodwlyh sulfh ri qrqwudgdeohv lqfuhdvh gxulqj wkh errp1
Ixuwkhupruh/ vlqfh ghew lv ghqrplqdwhg lq W jrrgv/ d uhdo dssuhfldwlrq +d
uhodwlyh sulfh lqfuhdvh, uhgxfhv wkh ghew exughq phdvxuhg lq whupv ri qrq0
wudgdeohv1 Wklv lqfuhdvhv Q0vhfwru djhqwv* fdvk  rz1 Iru frqvwudlqhg djhqwv/
wklv wudqvodwhv lqwr pruh ohqglqj wkurxjk d cedodqfh vkhhw h�hfw*1 Pruh ohqg0
lqj/ lq wxuq/ shuplwv pruh lqyhvwphqw lq Q jrrgv1 Lq rughu wr forvh wkh flufoh/
qrwh wkdw li wkh lqyhvwphqw lqfuhdvh lv juhdwhu wkdq wkh kljkhu rxwsxw/ wkh
uhdo h{fkdqjh udwh pxvw dssuhfldwh lq rughu wr holplqdwh wkh h{fhvv ghpdqg
iru qrqwudgdeohv1

Dq hfrqrp| fdq iroorz d ulvn| ru vdih htxloleulxp sdwk ghshqglqj rq
zkhwkhu ru qrw �upv lqyhvwphqw sodqv ohdg wkhp wr jr exvw lq vrph vwdwhv1
Iljxuh [[[ ghslfwv wkh sdwkv wkdw dq hfrqrp| iroorzv dorqj erwk htxlole0
uld1 Dorqj wkh oxfn| sdwk ri d ulvn| htxloleulxp fuhglw dqg lqyhvwphqw lq
wkh Q0vhfwru ulvh ryhu wlph zkloh wkh uhdo h{fkdqjh udwh dssuhfldwhv1 Dw wkh
vdph wlph/ ghpdqg ri Q jrrgv e| wkh W0vhfwru idoov1 Wkxv/ zh kdyh d gudvwlf
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yhuvlrq ri wkh wudqvihu ri uhvrxufhv dqg wkh dv|pphwulf vhfwruldo sdwwhuq wkdw
dfwxdoo| wdnhv sodfh gxulqj ohqglqj errpv1 D ulvn| ohqglqj errp htxlole0
ulxp ihdwxuhv wzr nh| revhuyhg fkdudfwhulvwlfv ri fuhglw= ghew ghqrplqdwlrq
lv xvhg wr wdnh rq uhdo h{fkdqjh udwh ulvn dqg ohyhudjh lv xqxvxdoo| kljk1 Wkh
ehqfkpdun lv wkh ohyhudjh dfklhyhg lq d vdih htxloleulxp +vhh Sursrvlwlrq 4,1
Wkh ohqglqj errp ghyhorsv judgxdoo| ryhu wlph1 Vlqfh wkh surgxfwlrq whfk0
qrorj| lv olqhdu/ wkh uhohydqw cdgmxvwphqw frvwv* khuh duh gxh wr wkh frqwudfw
hqirufhdelolw| sureohp1 Wkh Q0vhfwru fdq jurz rqo| judgxdoo| vlqfh lw pxvw
zdlw iru lqwhuqdo ixqgv wr dffxpxodwh1

Vhoi0ixo�oolqj Fulvhv
D fulvlv rffxuv zkhq wkh edg vwdwh ri wkh vxqvsrw lv uhdol}hg iru wkh �uvw

wlph1 Wkh uhvxow lv d uhdo ghsuhfldwlrq dqg zlghvsuhdg edqnuxswflhv lq wkh Q0
vhfwru1 Wklv ghsohwhv wkh lqwhuqdo ixqgv ri wkh Q0vhfwru1 Wkxv/ lwv lqyhvwphqw
gursv dqg fdq rqo| judgxdoo| uhfryhu +gxh wr wkh �qdqfldo cdgmxvwphqw frvwv*
phqwlrqhg deryh,1 Dw wkh vdph wlph/ ghpdqg e| wkh W0vhfwru mxpsv xs1
Djdlq/ wklv kljkoljkwv wkh dv|pphwulf sdwwhuqv iroorzhg e| wkh Q0vhfwru dqg
wkh W0vhfwru1

Zh zrxog olnh wr hpskdvl}h wkdw d nh| srlqw ri Vfkqhlghu dqg Wruqhoo
+5333, lv wkdw wkh lqwhudfwlrq ri frqwudfw hqirufhdelolw| sureohpv dqg edlorxw
jxdudqwhhv fuhdwhv wkh iudjlolw| uhtxluhg iru vhoi0ixo�oolqj fulvhv1 Li wkhuh zhuh
qr jxdudqwhhv/ �upv zrxog qrw eh zloolqj wr wdnh rq sulfh ulvn wr fodlp d
vxevlg|1 Frvwo| hqirufhdelolw| ri frqwudfwv zrxog vwloo lpso| wkdw wkh Q0
vhfwru fdq jurz rqo| judgxdoo| dqg edodqfh vkhhw h�hfwv zrxog sod| d uroh
gxulqj wkh ohqglqj errp1 Krzhyhu/ wkhuh zrxog eh qr irufh wkdw pdnhv d
errp hqg lq d fulvlv1 Dowhuqdwlyho|/ li wkhuh zhuh rqo| jxdudqwhhv exw qr
hqirufhdelolw| sureohpv/ wkhq wkhuh zrxog qrw eh dq| edodqfh vkhhw h�hfwv
wkdw pdnh ghpdqg edfnzdug0ehqglqj/ d qhfhvvdu| frqglwlrq iru d vxqvsrw
wr pdwwhu1

Ohqglqj errpv wkdw ihdwxuh iudjlolw| fdqqrw rffxu lq mxvw dq| hfrqrp|
zlwk edlorxw jxdudqwhhv dqg hqirufhdelolw| sureohpv1 Lw lv dovr qhfhvvdu|
wr kdyh d ixwxuh lqfuhdvh lq wkh ghpdqg ri wkh W0vhfwru iru qrqwudgdeohv1
Rwkhuzlvh/ wkh Q0vhfwru zrxog qrw eh deoh wr uhsd| wkh dffxpxodwhg gh�flwv
lw uxqv gxulqj wkh ohqglqj errp1 Edfnzdug lqgxfwlrq wkhq lqglfdwhv wkdw
wkh vhtxhqfh ri uhwxuqv wkdw vxssruwv wkh ohqglqj errp zrxog froodsvh1 Wklv
vxjjhvwv wkdw wkh errp0exvw hslvrghv duh pruh olnho| wr rffxu gxulqj d
wudqvlwlrq shulrg +iru lqvwdqfh/ iroorzlqj d idu uhdfklqj uhirup ru d qdwxudo
uhvrxufh glvfryhu|,1
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Hyhq gxulqj d wudqvlwlrqdo shulrg wkh olnholkrrg ri d vhoi0ixoolqj fulvlv
lv qrw d iuhh sdudphwhu1 Li fulvhv zhuh qrw uduh hyhqwv/ hlwkhu eruurzlqj
frqvwudlqwv zrxog qrw dulvh/ ru zrxog qrw eh elqglqj lq htxloleulxp li wkh|
glg dulvh1 Lq hlwkhu fdvh/ fuhglw zrxog qrw eh frqvwudlqhg e| lqwhuqdo ixqgv
dqg edodqfh vkhhw h�hfwv zrxog qrw h{lvw lq htxloleulxp1 Fohduo|/ li wklv zdv
wkh fdvh/ fulvhv frxog qrw rffxu1 Li wkh suredelolw| ri fulvhv lv qrw vpdoo
hqrxjk/ hqirufhdelolw| sureohpv gr qrw jhqhudwh eruurzlqj frqvwudlqwv1

Lq frqfoxvlrq/ wkh lqwurgxfwlrq ri v|vwhplf edlorxw jxdudqwhhv lqwr dq
rwkhuzlvh ulvnohvv hfrqrp| fdq lqfuhdvh wkh fuhglw dqg lqyhvwphqw pxowlsolhu1
Krzhyhu/ wklv rffxuv rqo| li wkh hfrqrp| ehfrphv iudjloh wr vhoi0ixo�oolqj
phowgrzqv1 Wkh v|vwhplf edlorxw jxdudqwhhv lqgxfh djhqwv lq wkh Q0vhfwru
wr vzlwfk iurp vdih wr ulvn| ghew/ jhqhudwlqj djjuhjdwh uhdo h{fkdqjh udwh
ulvn1

6 Srolf| Hydoxdwlrq

Dq hphujlqj hfrqrp| lv rqh zkhuh wkh ixwxuh lv pxfk euljkwhu wkdq
wkh suhvhqw/ exw zkhuh sur�wdeoh lqyhvwphqw surmhfwv fdqqrw eh xqghuwdnhq
ehfdxvh= +l, wkh sulydwh vhfwru lv vpdoo +l1h1/ hqwuhsuhqhxuldo zhdowk lv orz,/
dqg +ll, wkh dprxqw ri h{whuqdo �qdqflqj lv vhyhuho| olplwhg1 Wkh uhirupv
ri wkh odwh 4<;3v olehudol}hg wudgh dqg �qdqfldo pdunhwv lq pdq| hphujlqj
pdunhwv1 Wkhvh uhirupv dovr eurxjkw d vljql�fdqw uhgxfwlrq lq wkh uroh ri wkh
vwdwh lq wkh hfrqrp|1 Vxgghqo|/ wkh ixwxuh orrnhg pxfk euljkwhu wkdq ehiruh/
dqg wkh sulydwh vhfwru pxfk vpdoohu wkdq zkdw zdv ghvludeoh1 Xqiruwxqdwho|
ohjdo dqg mxglfldo uhirup frxog qrw eh lpsohphqwhg dv hdvlo| dv wkh rwkhu
uhirupv1 Dv d uhvxow/ pdq| ri wkh lqvwlwxwlrqv wkdw vxssruw wkh surylvlrq ri
h{whuqdo �qdqfh lq ghyhorshg hfrqrplhv glg qrw  rxulvk lq hphujlqj pdunhwv1

Wkh srolf| sureohp wkhq ehfdph krz wr ehwwhu surprwh wkh idvw ghyho0
rsphqw ri wkh sulydwh vhfwru lq dq hqylurqphqw zkhuh h{whuqdo �qdqfh wr wkh
grphvwlf vhfwru lv frqvwudlqhg e| lqwhuqdo ixqgv ri �upv/ dqg zkhuh fuhglw dqg
lqyhvwphqw duh wrr orz uhodwlyh wr lqyhvwphqw rssruwxqlwlhv1 Rqh lv whpswhg
wr vd| wkdw li d jryhuqphqw kdg wkh dssursuldwh lqirupdwlrq dqg fruuhfw lq0
fhqwlyhv/ wkh rswlpdo srolf| zrxog kdyh ehhq wr wudqvihu uhvrxufhv wr wkrvh
lq wkh srsxodwlrq zlwk ehwwhu hqwuhsuhqhxuldo vnloov/ dqg wr ohw wkhp pdnh
wkh lqyhvwlqj ghflvlrqv1 Ri frxuvh/ zh qrz nqrz wkdw wklv lv zlvkixo wklqn0
lqj1 Diwhu pdq| idlohg h{shulphqwv ri wklv vruw fduulhg rxw gxulqj wkh odvw
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fhqwxu|/ zh qrz nqrz wkdw hlwkhu jryhuqphqwv gr qrw srvvhv wkh dssursuldwh
lqirupdwlrq/ ru furq| fdslwdolvp dqg udpsdqw fruuxswlrq wdnh ryhu1

Vlqfh gluhfw pdgh0wr0phdvxuh jryhuqphqw wudqvihuv duh qrw ihdvleoh/ gxu0
lqj wkh 4<<3v jryhuqphqwv kdg wr ghvljq vhfrqg0ehvw srolflhv wr irvwhu wkh gh0
yhorsphqw ri wkh sulydwh vhfwru1 Lq pdq| frxqwulhv wkh ghflvlrq zdv pdgh wr
sulydwl}h wkh edqnv dqg doorz wkhp wr eh wkh phdqv wkurxjk zklfk uhvrxufhv
zrxog eh fkdqqhohg wr wkh qdvfhqw sulydwh vhfwru1 Wkh lvvxhv ghvfulehg lq
wkh Lqwurgxfwlrq vkrxog eh dqdo|}hg iurp wklv shuvshfwlyh1

Zh zloo dqdo|}h wkhvh lvvxhv e| xvlqj wkh iudphzrun ghyhorshg e| Vfkqhl0
ghu dqg Wruqhoo +5333,/ ghvfulehg lq Vhfwlrqv 5 dqg 71 Vlqfh wklv prgho h{0
sodlqv pdq| ri wkh vw|ol}hg idfwv wkdw fkdudfwhul}h wkh errp0exvw f|fohv h{sh0
ulhqfhg e| hphujlqj pdunhwv gxulqj wkh 4<<3v/ lw lv dq dssursuldwh iudphzrun
wr hydoxdwh wkh srolflhv lpsohphqwhg e| hphujlqj pdunhwv1 Zh zloo dujxh
wkdw zkhq wdnlqj lqwr frqvlghudwlrq wkh glvwruwlrqv wkdw h{lvw lq hphujlqj
pdunhwv/ wkhuh lv d vhqvh lq zklfk wkhvh srolflhv duh vhfrqg0ehvw0rswlpdo lq0
vwuxphqwv wr irvwhu wkh sulydwh vhfwru*v jurzwk1 Zh zrxog olnh wr hpskdvl}h
wkdw zh duh qrw ghihqglqj vrph srolf| phdvxuhv wkdw vlpso| pdvn fruuxswlrq1
Wkrvh duh fohduo| xqghihqgdeoh1

Frqvlghu wkh wzr0vhfwru hfrqrp| ghvfulehg lq Vhfwlrq 51 Ilupv lq wkh
W0vhfwru fdq hdvlo| rewdlq �qdqflqj lq lqwhuqdwlrqdo fdslwdo pdunhwv hlwkhu
ehfdxvh wkh| fdq sohgjh wkhlu h{sruw uhfhlydeohv dv froodwhudo/ ru ehfdxvh wkh|
duh forvho| olqnhg wr �upv wkdw fdq vhfxuh wkhlu ghew1 Lq frqwudvw/ �upv lq
wkh Q0vhfwru pxvw uho| pruh khdylo| rq grphvwlf edqn fuhglw1 Ixuwkhupruh/
vlqfh hphujlqj pdunhwv idfh dfxwh hqirufhdelolw| sureohpv/ �upv lq wkh Q0
vhfwru idfh vhyhuh eruurzlqj frqvwudlqwv wkdw olplw wkhlu delolw| wr xqghuwdnh
sur�wdeoh surmhfwv1 Dv d uhvxow/ wkh jurzwk udwh ri wkh hfrqrp| lv nhsw ehorz
lwv srwhqwldo1 Lw iroorzv wkdw d srolf|pdnhu/ zkrvh remhfwlyh lv wr pd{lpl}h
vrfldo zhoiduh/ pxvw ghvljq vhfrqg ehvw srolflhv wkdw zloo hdvh eruurzlqj frq0
vwudlqwv dqg lqfuhdvh lqyhvwphqw lq wkh Q0vhfwru1 Vlqfh wkh Q0vhfwru dqg
wkh W0vhfwru frpshwh iru surgxfwlyh uhvrxufhv dqg vlqfh dq| srolflhv wr vxs0
sruw wkh Q0vhfwru kdyh lpsolflw �vfdo frvwv/ wkh rswlpdo vxssruw ohyho iru wkh
Q0vhfwru fdqqrw eh duelwudulo| odujh1

61314 Srolflhv Gxulqj d Errp

V|vwhplf yhuvxv Xqfrqglwlrqdo edlorxw jxdudqwhhv
Zh kdyh vhhq wkdw lq wkh suhvhqfh ri vhyhuh hqirufhdelolw| sureohpv lq �0
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qdqfldo pdunhwv fuhglw lv frqvwudlqhg e| lqwhuqdo ixqgv1 Dv d uhvxow sur�wdeoh
lqyhvwphqw surmhfwv zloo qrw eh xqghuwdnhq/ dqg jurzwk zloo eh vljql�fdqwo|
orzhu wkdq zkdw lw frxog eh1 Wklv lqglfdwhv wkdw v|vwhplf edlorxw jxdudqwhhv
pljkw dfwxdoo| sod| d vrfldoo| ehqh�fldo uroh1 V|vwhplf edlorxw jxdudqwhhv
surylgh dq lpsolflw vxevlg| wkdw uhgxfhv wkh frvw dw zklfk �upv fdq ixqg
wkhpvhoyhv/ dqg lqfuhdvhv wkh fuhglw pxowlsolhu1 Wklv lqfuhdvhv lqyhvwphqw
dqg jurzwk dw hdfk ohyho ri lqwhuqdo ixqgv1 Lq wkh devhqfh ri ehwwhu lq0
vwuxphqwv wr surprwh lqyhvwphqw dqg jurzwk ri wkh sulydwh vhfwru/ v|vwhplf
edlorxw jxdudqwhhv duh d vhfrqg ehvw lqvwuxphqw wr pdnh wudqvihuv wr wkh
qdvfhqw sulydwh vhfwru1 Zh zrxog olnh wr hpskdvl}h wkdw wklv phfkdqlvp xvhv
wkh lqirupdwlrq dqg prqlwrulqj fdsdflw| ri edqnv1

Frqvlghu wkh jhqhurvlw| ri edlorxw jxdudqwhhv +8 � dv d srolf| lqvwuxphqw1
Dq lqfuhdvh lq 8 lqgxfhv dq lqfuhdvh lq wkh lqyhvwphqw pxowlsolhu lq +5,/
zklfk lq wxuq ohdgv wr d kljkhu jurzwk udwh ri wkh Q0vhfwru1 Wkhuhiruh/ lq
dq hphujlqj hfrqrp| lw lv rswlpdo wr vhw 8 kljkhu wkdq }hur lq rughu wr
uhgxfh wkh xqghu0lqyhvwphqw sureohp1 Krzhyhu/ wkhuh duh wudgh0r�v= �uvw/
wkh juhdwhu 8 wkh juhdwhu wkh frqwlqjhqw �vfdo frvw> vhfrqg/ wkh juhdwhu 8c
wkh juhdwhu wkh vkduh ri uhvrxufhv doorfdwhg wr wkh Q0vhfwru dw wkh h{shqvh
ri wkh W0vhfwru1 Wkhuhiruh/ 8 vkrxog qrw eh vhw dw d cohyho wrr kljk*1 Wkhuh
lv dq lqwhulru rswlpxp1 Dv zh vkdoo glvfxvv ehorz/ wkhuh duh vhyhudo zd|v lq
zklfk v|vwhplf edlorxw jxdudqwhhv fdq eh lpsohphqwhg1

Zh zrxog olnh wr hpskdvl}h wkuhh srlqwv1 Iluvw/ li lq d jlyhq frxqwu| edqnv
sod| qr prqlwrulqj uroh dqg duh surqh wr iudxg/ v|vwhplf edlorxw jxdudqwhhv
zloo qrw eh vrfldoo| ehqh�fldo1 Vhfrqg/ v|vwhplf edlorxw jxdudqwhhv gr qrw
fxuwdlo wkh glvflsolqh idfhg e| hlwkhu lqglylgxdo edqnv ru �upv ehfdxvh wkh|
duh judqwhg rqo| li d fulwlfdo pdvv ri djhqwv ghidxowv1 Dw wkh vdph wlph/
v|vwhplf edlorxw jxdudqwhhv jhqhudwh dq lqyhvwphqw vxevlg| rqo| li wkh edqnv*
sruwirolrv duh ulvn|1 Wkdw lv/ rqo| li wkhuh h{lvw vwdwhv ri qdwxuh lq zklfk wkhuh
lv v|vwhplf fulvlv1 Lq wkh devhqfh ri odujh h{rjhqrxv vkrfnv/ wklv phdqv wkdw
vrph ulvn pxvw gh hqgrjhqrxvo| jhqhudwhg e| wkh edqnlqj v|vwhp lq rughu
iru jxdudqwhhv wr eh h�hfwlyh lq surprwlqj lqyhvwphqw +zh dgguhvv wklv lvvxh
ehorz,1 Wklug/ v|vwhplf edlorxw jxdudqwhhv lpso| wkdw wkh jryhuqphqw fdq
fuhgleo| frpplw qrw wr edlorxw lqglylgxdo djhqwv lq wkh fdvh ri lglrv|qfudwlf
ghidxow1

Wkh h{shulhqfh ri Ph{lfr gxulqj wkh 4<<3v looxvwudwhv/ lq d udwkhu vkdus
pdqqhu/ wkh srolf| glohppd idfhg e| uhiruphuv1 Wkh uhirupv ri wkh odwh 4<;3v
jhqhudwhg wkh h{shfwdwlrq ri dq h{wudruglqdu| jurzwk lq h{sruwv diwhu d vkruw
wudqvlwlrq shulrg1 Diwhu ghfdghv ri vwdwlvp/ wkh sulydwh vhfwru zdv wrr vpdoo
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dqg vr wkh uhohydqw srolf| txhvwlrq zdv krz wr surprwh wkh lqyhvwphqw lq
lqiudvwuxfwxuh wkdw zrxog surylgh wkh vhuylfhv dqg lqsxwv wkdw wkh W0vhfwru
zrxog qhhg rqfh wkh h{wudruglqdu| ixwxuh zrxog duulyh1 Wkh ghflvlrq zdv
pdgh wr sulydwl}h wkh edqnv dqg doorz wkhp wr eh wkh phdqv wkurxjk zklfk
uhvrxufhv zrxog eh fkdqqhohg wr wkh qdvfhqw sulydwh vhfwru1 Wkh h{shfwdwlrq
ri dq h{wudruglqdu| jurzwk lq h{sruwv/ dv zhoo dv lpsolflw edlorxw jxdudqwhhv/
jhqhudwhg sulydwl}dwlrq sulfhv iru wkh edqnv zd| deryh vwdqgdug pxowlsohv0
wr0errn ydoxh1 Vhyhudo fulwlfv kdyh srlqwhg wr wkh cidovh urv| h{shfwdwlrqv*
jhqhudwhg e| wkh jryhuqphqw/ dqg wkh surplvhv ri edlorxw jxdudqwhhv/ dv wkh
fxosulwv iru wkh Whtxlod fulvlv1 Fhuwdlqo|/ h{0srvw wklv lv wuxh/ d srolf|pdnhu
zrxog vd|1 Krzhyhu/ dw wkdw wlph lw vhhphg d fruuhfw srolf|1 Wkh dowhuqdwlyh
zdv wkdw wkh Q0vhfwru zrxog h{shulhqfh orz jurzwk dqg erwwohqhfnv wkdw
zrxog olplw wkh ryhudoo ixwxuh jurzwk ri wkh hfrqrp|1 Srolwlfdoo|/ lw zdv
qhfhvvdu| wr surprwh wkh ghyhorsphqw ri wkh sulydwh vhfwru lq rughu wr fuhdwh
qhz srzhu edvhv wkdw zrxog eorfn dwwhpswv e| vwdwlvw jurxsv wr jr edfn wr
wkh rog zd|v1 Lw zdv d zd| wr hqvxuh wkh frqwlqxlw| ri wkh uhirupv1

Dq lpsruwdqw lvvxh wkdw zh kdyh qrw glvfxvvhg |hw lv xqfrqglwlrqdo edlorxw
jxdudqwhhv/ zklfk duh judqwhg zkhqhyhu dq lqglylgxdo ghewru ghidxowv1 Gh0
srvlw lqvxudqfh lv d sulph h{dpsoh1 Li doo jxdudqwhhv zhuh xqfrqglwlrqdo/
wkh glvflsolqh lq wkh edqnlqj v|vwhp zrxog glvdsshdu dqg jxdudqwhhv zrxog
qrw sod| wkh lqyhvwphqw surprwlqj uroh zh ghvfulehg deryh1 Pruhryhu/ zh
zrxog qrw eh deoh wr h{sodlq wkh errp0exvw f|fohv h{shulhqfhg e| hphujlqj
hfrqrplhv1

Krzhyhu/ li xqfrqglwlrqdo edlorxw jxdudqwhhv duh judqwhg wr vpdoo edqn
ghsrvlwruv/ wkh| pljkw sod| d vrfldoo| ehqh�fldo uroh1 Wklv srolf| dyrlgv edqn0
uxqv jhqhudwhg e| fdvfdglqj uxpruv/ exw grhv qrw lpslqjh qhjdwlyho| rq wkh
pdunhw glvflsolqh idfhg e| dq lqglylgxdo edqn ehfdxvh vpdoo ghsrvlwruv kdyh
w|slfdoo| yhu| olwwoh lqirupdwlrq uhjduglqj wkh edqn*v sruwirolr1 Dv lw lv wkh
fdvh lq wkh X1V1/ pdunhw glvflsolqh vkrxog eh lpsrvhg e| qrq0lqvxuhg edqn
ghew/ zkrvh lqwhuhvw udwh vkrxog vhuyh dv dq lqglfdwru ri d edqn*v khdowk1

Wkh uroh ri ulvn| cgroodu* ghew
Lq wkh devhqfh ri odujh h{rjhqrxv vkrfnv/ rxwodzlqj ulvn| groodu ghew zloo

xqgr wkh lqyhvwphqw0hqkdqflqj h�hfwv ri v|vwhplf edlorxw jxdudqwhhv1 Wkxv/
li wkh frqglwlrqv ri d frxqwu| fdoo iru edlorxwv dv d vhfrqg ehvw srolf| wr
surprwh wkh jurzwk ri wkh sulydwh vhfwru/ wkhq ulvn| ghew +ru dqrwkhu zd|
wr jhqhudwh hqgrjhqrxv yrodwlolw|, pxvw dovr eh doorzhg1 Ri frxuvh/ wklv grhv
qrw phdq wkdw edqnv vkrxog eh doorzhg wr kdyh rxwudjhrxvo| ulvn| sruwirolrv1
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Lw mxvw phdqv wkdw d qdlyh srolf| ri rxwodzlqj ulvn| groodu ghew lv qrw fruuhfw
iurp d qrupdwlyh shuvshfwlyh1

Vlqfh v|vwhplf edlorxw jxdudqwhhv fdq rqo| eh fdvkhg lq vwdwhv ri wkh zruog
lq zklfk wkhuh lv d v|vwhplf fulvlv/ V|vwhplf edlorxw jxdudqwhhv duh h�hfwlyh lq
lqfuhdvlqj lqyhvwphqw rqo| li d vljql�fdqw sduw ri wkh hfrqrp| lv yxoqhudeoh
wr v|vwhplf fulvhv1 Lw lv rqo| gxulqj d v|vwhplf phowgrzq wkdw wkh edlorxw
djhqf| pdnhv sd|phqwv wr ohqghuv1 Wkxv/ wkh h{shfwhg ydoxh ri wkh vxevlg|
lv ghwhuplqhg e| wkh olnholkrrg ri d fulvlv dqg e| wkh jhqhurvlw| ri wkh edlorxw1
Wkh juhdwhu wkh h{shfwhg ydoxh ri wkh vxevlg|/ wkh orzhu lqwhuhvw udwhv wkdw
ohqghuv duh zloolqj wr dffhsw1 Fohduo|/ edqnv sruwirolrv fdqqrw eh rxwudjhrxvo|
ulvn|/ dv wkh olnholkrrg ri fulvlv pxvw eh txlwh vpdoo lq rughu iru wkh phfkdqlvp
lghqwl�hg lq wklv sdshu wr eh rshudwlyh1 Rwkhuzlvh/ �upv zrxog qrw �qg
lw sur�wdeoh wr eruurz dqg lqyhvw lq wkh �uvw sodfh$ Qrwh krzhyhu/ wkdw
vpdoo lv qrw wkh vdph dv }hur1 Lq wkh devhqfh ri pdmru h{rjhqrxv vkrfnv/
iudjlolw| pxvw eh hqgrjhqrxvo| jhqhudwhg1 Wklv lv suhflvho| wkh uroh ri ulvn|
ghew ghqrplqdwlrq1 Dv zh h{sodlqhg deryh/ li d pdmrulw| ri eruurzhuv kdv
xqkhgjhg ghew/ wkh hfrqrp| dv d zkroh fdq ehfrph iudjloh wr vhoi0ixo�oolqj
fulvhv1 Ixuwkhupruh/ groodu ghew lv d zrqghuixo frruglqdwlqj ghylfh/ dv lw fdq
eh revhuyhg e| rwkhuv1 Lw sod|v wkh vdph uroh dv wkh uhdo0hvwdwh exlogxs rq dq
xqlqvxuhg edvlv lq fdwdvwurskh surqh duhdv1 Wkh sulqflsoh wkdw cli hyhu|rqh
hovh grhv lw/ wkhq L dp vdih* uhljqv1

Iurp d srvlwlyh shuvshfwlyh lw lv dovr lpsrvvleoh wr rxwodz groodu vkruw0
whup ghew1 Pdq| �upv qhhg vxfk ghew lq rughu wr fduu| rxw wkhlu lqwhuqdwlrqdo
wudqvdfwlrqv1 Vlqfh lw lv lpsrvvleoh wr glvwlqjxlvk zkdw sduw ri groodu ghew lv
xvhg e| d jlyhq �up wr �qdqfh lqwhuqdwlrqdo wudqvdfwlrqv/ lw lv qrw ihdvleoh
wr hqirufh d odz wkdw rxwodzv groodu ghew iru xvhv rwkhu wkdw lqwhuqdwlrqdo
wudgh1 Wklv ohvvrq kdv ehhq sdlqixoo| ohduqhg e| pdq| frxqwulhv wkdw kdyh
wulhg wr lpsohphqw gxdo h{fkdqjh udwhv/ dqg wkhq zhuh idfhg zlwk udpsdqw
plv0lqyrlflqj ri lpsruwv dqg h{sruwv1

Lq frqfoxvlrq/ wkh ghjuhh ri edqnv* dqg �upv* sruwirolr ulvnlqhvv vkrxog
eh vwulfwo| uhjxodwhg1 Krzhyhu/ ulvn| ghew vkrxog qrw eh rxwodzhg dowrjhwkhu1
Lw lv qhlwkhu vrfldoo| rswlpdo qru sudfwlfdoo| lpsohphqwdeoh1

Wkh uroh ri ohqglqj errpv dqg dvvhw sulfh lq dwlrq
Gxulqj d ohqglqj errp fuhglw jurzv xqxvxdoo| idvw dqg/ dv pdq| revhuyhuv

kdyh srlqwhg rxw/ prqlwrulqj h�hfwlyhqhvv ghfolqhv1 Wkxv/ lw lv ohvv olnho| wkdw
xqsur�wdeoh dqg zklwh hohskdqw surmhfwv zloo eh ghwhfwhg dqg vwrsshg1 Dw
wkh vdph wlph/ �upv lq hphujlqj pdunhwv kdyh d yhu| orz ohyho ri h{whuqdo
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�qdqfh/ dqg d ohqglqj errp lv d phfkdqlvp e| zklfk idvwhu jurzwk fdq eh
dwwdlqhg1 Lq idfw/ wkh ohqglqj errp lv d wudqvlwlrqdo skdvh wkdw lv ljqlwhg e|
ghhs hfrqrplf uhirupv wkdw pdnh wkh ixwxuh pxfk euljkwhu wkdq wkh suhvhqw1

Vwrsslqj d ohqglqj errp/ iru h{dpsoh e| lqfuhdvlqj uhvhuyh uhtxluhphqwv/
zrxog lqwhuuxsw wkh srolf| ri surprwlqj wkh jurzwk ri wkh sulydwh vhfwru1 Rq
wkh frqwudu|/ doorzlqj wkh ohqglqj errp wr frqwlqxh xqfkhfnhg/ lqfuhdvhv wkh
ghew exughq ri wkh hfrqrp| zklfk pdnhv lw pruh yxoqhudeoh wr fulvhv1 Khqfh/
iurp dq h{0dqwh shuvshfwlyh lw lv qrw fohdu dw zklfk srlqw vkrxog d ohqglqj
errp eh vwrsshg1

Lw lv lqwhuhvwlqj wr qrwh wkdw dowkrxjk fulvhv w|slfdoo| duh suhfhghg e|
ohqglqj errpv +Wruqhoo +4<<<,,/ wkh frqyhuvh lv qrw wuxh1 Jrxulqfkdv hw1 do1
+4<<<, �qg wkdw iru d odujh sdqho ri frxqwulhv wkh suredelolw| wkdw d ohqglqj
errp hqgv lq d fulvlv lv txlwh vpdoo1 Wkdw lv/ lq wkh pdmrulw| ri fdvhv/ ohqglqj
errpv hqg zlwk vriw odqglqjv1 Ixuwkhupruh/ wkhruhwlf ohqglqj errpv fdq
rqo| ghyhors li wkh suredelolw| ri fulvlv lv vpdoo dqg wkh| duh h{shfwhg wr
hqg zlwk d vriw odqglqj li wkh| odvw orqj hqrxjk +vhh Vfkqhlghu dqg Wruqhoo
+4<<<,/ +5333,,1

Fohduo|/ Lqgld kdv qrw h{shulhqfhg ohqglqj errpv ri vxfk pdjqlwxgh dv
wkh rqhv h{shulhqfhg e| Nruhd1 Pruhryhu/ Lqgld kdv qrw vx�huhg fxuuhqf|
fulvhv dv ghhs dv Nruhd1 Fhuwdlqo|/ wklv grhv qrw phdq wkdw ryhu wkh odvw kdoi
fhqwxu| Lqgld kdv shuiruphg ehwwhu wkdq Nruhd1 Ri frxuvh/ zlwk klqgvljkw
Nruhdq shuirupdqfh frxog kdyh ehhq lpsuryhg rq wkh pdujlq1 Krzhyhu/ zh
vkrxog ehzduh ri �qh wxqlqj srolflhv wkdw orrn juhdw diwhu wkh idfw1

Sulru wr vhyhudo fulvhv lw kdv ehhq revhuyhg wkdw vrph dvvhwv/ vxfk dv
uhdo hvwdwh/ h{shulhqfh d vwhhs sulfh lq dwlrq zklfk lv iroorzhg e| d sulfh
froodsvh dw wkh wlph ri fulvlv1 Vlqfh uhdo hvwdwh lv xvhg dv froodwhudo/ wkhuh lv
d forvh olqn ehwzhhq ohqglqj dqg dvvhw sulfh lq dwlrq gxulqj d errp1 Wkxv/
lpsohphqwlqj srolflhv wkdw zrxog vwrs dvvhw sulfh lq dwlrq zloo dovr uhgxfh
wkh jurzwk ri fuhglw1 Fohduo|/ lw pljkw eh gdqjhurxv wr ohdyh dvvhw sulfh
lq dwlrq xqfkhfnhg1 Krzhyhu/ vrph ghjuhh ri lq dwlrq pljkw eh ghvludeoh dv
d wrro wr hdvh eruurzlqj frqvwudlqwv1 Vfkqhlghu dqg Wruqhoo +4<<<, vwxg| wkh
lqwhusod| ehwzhhq dvvhw sulfhv dqg ohqglqj dorqj d errp1

Zkdw duh wkh h�hfwv ri uhirupv wkdw lpsuryh wkh frqwudfwlqj whfkqrorj|
lq �qdqfldo pdunhwvB

Gxulqj wkh odvw ghfdgh vhyhudo frxqwulhv sulydwl}hg wkhlu edqnv/ olehudol}hg
wkhlu �qdqfldo pdunhwv/ dqg lpsohphqwhg ohjdo uhirupv wkdw idflolwdwhg frq0
wudfwv ehwzhhq sulydwh djhqwv1 Xqiruwxqdwho|/ lq vhyhudo fdvhv wkhvh uhirupv
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kdyh ohdg wr dq lqfuhdvh lq iudxg lqvwhdg ri hfrqrplf jurzwk +vhh Wruqhoo
+5333,,1 Wkh odfn ri d frqfxuuhqw lpsuryhphqw lq suxghqwldo uhjxodwlrq lv
riwhq flwhg dv uhvsrqvleoh iru wklv odfnoxvwhu rxwfrph1 Jlyhq wkdw wkh uhj0
xodwru| iudphzrun fdqqrw eh lpsuryhg e| ghfuhh/ wkh txhvwlrq dulvhv dv wr
zkhwkhu vxfk uhirupv vkrxog eh lpsohphqwhg uhjdugohvv ri wkh uhjxodwru|
iudphzrun1

Wr dgguhvv wklv lvvxh lw lv lpsruwdqw wr qrwh wkdq wkhuh lv d qrqolqhdulw|
lq wkh uhodwlrqvkls ehwzhhq wkh ghjuhh ri frqwudfw hqirufhdelolw| dqg wkh
ghvludelolw| ri �qdqfldo vhfwru uhirupv1 Zh zloo dujxh wkdw vxfk uhirupv duh
vrfldoo| ehqh�fldo rqo| li hlwkhu frqwudfw hqirufhdelolw| lv yhu| orz/ ru wkh
uhirupv duh udglfdo hqrxjk vr dv wr holplqdwh edodqfh vkhhw h�hfwv1

Dq lpsuryhphqw lq wkh �qdqfldo pdunhwv* frqwudfwlqj whfkqrorj| kdv wkh
h�hfw ri lqfuhdvlqj fuhglw dw hdfk ohyho ri lqwhuqdo ixqgv1 Lq whupv ri htxd0
wlrqv +4, dqg +5,/ lw phdqv d uhgxfwlrq lq wkh sdudphwhu �c dqg dq lqfuhdvh
lq wkh lqyhvwphqw pxowlsolhuv 6r dqg 6o� Lq wkh h{wuhph/ li frqwudfwv duh qrw
hqirufhdeoh dqg wkh ohjdo v|vwhp lv qrq0ixqfwlrqdo/ lw zloo eh doprvw lpsrv0
vleoh iru fuhglwruv dqg ohqghuv wr hvwdeolvk d elodwhudo ghew djuhhphqw1 Zlwk
fhuwdlqw| eruurzhuv zrxog glyhuw ixqgv dqg ghidxow1 Dv d uhvxow/ fuhglw wr
wkh Q0vhfwru zloo eh doprvw qlo/ dqg wkh hfrqrp| zloo qrw eh iudjloh wr fulvhv1
Lq wklv hqylurqphqw wkh lqwurgxfwlrq ri v|vwhplf edlorxw jxdudqwhhv zrxog
reylrxvo| qrw lqgxfh juhdwhu lqyhvwphqw dv vxjjhvwhg lq wkh suhylrxv vhfwlrq1
Wkxv/ lq wkhvh h{wuhph flufxpvwdqfhv sulydwl}dwlrq ri wkh edqnlqj v|vwhp
dqg uhirupv wkdw lpsuryh wkh frqwudfwxdo hqylurqphqw duh fohduo| vrfldoo|
ehqh�fldo1

Frqvlghu qrz wkh rwkhu h{wuhph lq zklfk lw lv srvvleoh wr lpsohphqw ohjdo
uhirupv wkdw uhgxfh wkh hqirufhdelolw| sureohp wr vxfk d ohyho wkdw lw lv srv0
vleoh iru hyhq vpdoo �upv lq wkh Q0vhfwru wr hqwhu lqwr elodwhudo djuhhphqwv
zlwk iruhljq ohqghuv1 Fohduo|/ lq wklv h{wuhph fdvh eruurzlqj frqvwudlqwv zloo
qrw eh dq lvvxh1 Dv d uhvxow/ �upv frxog eruurz xs wkh ohyho ghwhuplqhg e|
sur�wdelolw| dqg whfkqrorjlfdo frqglwlrqv1 Wkhuhiruh/ lw lv vrfldoo| ehqh�fldo
wr eulqj wkh hqirufhdelolw| ri frqwudfwv wr d ohyho zkhuh wkh pdmrulw| ri gr0
phvwlf �upv dqg edqnv gr qrw idfh eruurzlqj frqvwudlqwv1 Pruhryhu/ li wklv
zhuh wkh fdvh/ wkhuh zrxog eh qr uroh iru v|vwhplf edlorxw jxdudqwhhv1 Hyhq
li wkh| zhuh sxw lq sodfh/ wkh| zrxog eh luuhohydqw$

Exw/ zkdw li frqwudfw hqirufhdelolw| +�� lv dw dq lqwhuphgldwh ohyhoB Zrxog
sulydwl}dwlrq dqg �qdqfldo uhirupv wkdw lpsuryh sulydwh frqwudfwlqj xqdp0
eljxrxvo| eh vrfldoo| ehqh�fldoB Wkh dqvzhu lv qr1 D frqfxuuhqw lpsuryh0
phqw lq suxghqwldo uhjxodwlrq lv hvvhqwldo1 Uhfdoo wkdw lw lv qrw vrfldoo| rs0
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wlpdo wr lqfuhdvh fuhglw wr wkh Q0vhfwru lqgh�qlwho| dw wkh h{shqvh ri wkh
W0vhfwru1 Wkhuh lv dq lqwhulru pd{lpxp1 Wdnlqj dv jlyhq wkh jhqhurvlw|
ri edlorxwv +8 �/ dq lpsuryhphqw lq frqwudfw hqirufhdelolw| +�*�� hdvhv eru0
urzlqj frqvwudlqwv dqg lqfuhdvhv wkh fuhglw pxowlsolhu1 Krzhyhu/ lw grhv qrw
holplqdwh eruurzlqj frqvwudlqwv dqg edodqfh vkhhw h�hfwv dowrjhwkhu1 Dv d uh0
vxow/ vxfk dq lpsuryhphqw lq sulydwh frqwudfwlqj pljkw lqgxfh pruh iudjlolw|
wkdq zkdw lv vrfldoo| ghvludeoh1 Fohduo|/ li rqh frxog �qh0wxqh wkh jhqhurv0
lw| ri edlorxw jxdudqwhhv/ rqh frxog hqylvlrq vrph wudgh0r�1 Xqiruwxqdwho|/
v|vwhplf edlorxw jxdudqwhhv duh pruh riwhq wkdq qrw ghwhuplqhg e| srolwlfdo
irufhv1 Hlwkhu |rx kdyh wkhp ru |rx gr qrw$

Dqrwkhu zd| ri vwdwlqj wklv dujxphqw lv wkdw/ diwhu vrph srlqw/ d ixuwkhu
lpsuryhphqw lq frqwudfw hqirufhphqw zloo rqo| vhuyh wr shuplw eruurzhuv
dqg ohqghuv wr ehwwhu frooxgh lq ulsslqj r� wkh edlorxw djhqf| dqg wd{ sd|0
huv1 Lqvwhdg ri hqkdqflqj wkh udwh ri jurzwk ri wkh hfrqrp|/ lw zloo vlpso|
idflolwdwh wkh dgrswlrq ri zklwh hohskdqw lqyhvwphqw surmhfwv wkdw pdvn wkhiw/
ru pljkw pdnh lw hdvlhu wr ghvljq iudxgxohqw ohqglqj vfkhphv1 Li qrw dffrp0
sdqlhg e| lpsuryhphqwv lq wkh uhjxodwru| iudphzrun/ uhirupv wkdw vlpso|
lpsuryh frqwudfwxdo duudqjhphqwv pdujlqdoo| pljkw kdyh wkh xqlqwhqghg hi0
ihfw ri irvwhulqj furq| fdslwdolvp1

Wkh uroh ri suxghqwldo uhjxodwlrq
Rxu suhylrxv glvfxvvlrq kljkoljkwv wkh qhhg wr lpsuryh suxghqwldo uhjx0

odwlrq frqfxuuhqwo| zlwk sulydwl}dwlrq dqg �qdqfldo uhirupv1 Wkhuh duh wzr
ohyhov dw zklfk wkh uhjxodwru| erg| vkrxog dfw1 Iluvw/ lw vkrxog hqvxuh wkdw
wkh edqnlqj v|vwhp grhv qrw xqghuwdnh pruh ulvn wkdq zkdw lv vrfldoo| gh0
vludeoh1 Dv zh glvfxvvhg lq wkh suhylrxv vhfwlrq/ d ulvn| ghew sur�oh pljkw
eh qhfhvvdu| iru wkh vxevlg| lpsolflw lq v|vwhplf edlorxw jxdudqwhhv wr kdyh
wkh ghvluhg h�hfw ri lqfuhdvlqj fuhglw dqg lqyhvwphqw1 Krzhyhu/ wklv grhv
qrw phdq wkdw dq|wklqj jrhv1 Dssursuldwh uhjxodwlrq pxvw ghwhuplqh wkh
�qdqfldo udwlrv lq dffrugdqfh zlwk wkh vlwxdwlrq ri d jlyhq frxqwu|1 Eolqgo|
dsso|lqj wkh Edvoh dffrug uhtxluhphqwv grhv qrw pdnh vhqvh/ dv wkh ohyho ri
ulvnlqhvv lqgxfhg pljkw eh juhdwhu wkdq wkh rqh dssursuldwh iru wkh frxqwu|
lq txhvwlrq1

Wkh vhfrqg ohyho dw zklfk wkh uhjxodwru| erg| vkrxog dfw lv lq plqlpl}lqj
wkh h{whqw ri iudxgxohqw vfkhphv dqg dgrswlrq ri zklwh hohskdqwv1 Wkh pruh
h!flhqw wkh uhjxodwru| djhqf| lv lq eorfnlqj wkhvh pdqlihvwdwlrqv ri furq|
fdslwdolvp/ wkh pruh olnho| wkdw v|vwhplf edlorxw jxdudqwhhv zloo lqgxfh idvw
dqg vxvwdlqdeoh hfrqrplf jurzwk/ dqg wkh juhdwhu wkh vrfldo sd|r� dvvrfldwhg
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zlwk uhirupv wkdw lpsuryh frqwudfwxdo hqirufhdelolw|1 Lq wkh devhqfh ri d
vwurqj dqg lqghshqghqw uhjxodwru| djhqf|/ lw ehfrphv lpsruwdqw wr frqvlghu
zkhwkhu wkh rzqhuvkls ri edqnv vkrxog eh vwulfwo| vhsdudwhg iurp rzqhuvkls
ri lqgxvwuldo frusrudwlrqv1 Zh zloo glvfxvv wklv ehorz1

Uhirupv wkdw shuplw ehwwhu elodwhudo sulydwh frqwudfwlqj vkrxog jr kdqg
lq kdqg zlwk lpsuryhphqwv lq uhjxodwru| fdsdflw|1 Krzhyhu/ lw vhhpv wkdw
khuh olhv rqh ri wkh juhdwhvw erwwohqhfnv idfhg e| hphujlqj pdunhwv1 Pruh
riwhq wkdq qrw uhjxodwru| djhqflhv idoo suh| wr wkrvh wkh| uhjxodwh1 Zh qrz
nqrz wkdw wklv lv d srolwlfdo glvwruwlrq zklfk fdqqrw eh holplqdwhg e| ghfuhh1

Lq wkh fdvh ri edqnv/ dw wkh wlph ri sulydwl}dwlrq d vljql�fdqw sduw ri gh
idfwr qrq0shuiruplqj ordqv duh sdvvhg rq wr wkh qhz rzqhuv1 Wkhvh lqylvleoh
qrq0shuiruplqj ordqv uh hfw w|slfdoo| sdvw klgghq �vfdo gh�flwv ru srolwlfdo
sd|r�v1 Dw wkh wlph ri sulydwl}dwlrq lw lv srolwlfdoo| h{shglhqw qrw wr uhfrjql}h
wkhp/ dqg sdvv wkhp rq wr wkh qhz rzqhuv1 Wklv kdv wzr lpsolfdwlrqv1 Iluvw/
wkh wuxh fdslwdol}dwlrq ri wkh qhzo| sulydwl}hg edqnv lv orzhu wkdq zkdw wkh
vwdqgdug udwlrv lqglfdwh1 Vhfrqg/ li wkh sulydwl}huv duh dovr wkh uhjxodwruv/
wkhuh lv d vwurqj uhdvrq iru uhjxodwruv wr ryhuvhh vrph ixwxuh pdosudfwlfhv ri
wkh edqnv= edqnhuv khos uhjxodwruv klgh vrph qrq0shuiruplqj ordqv wr ehjlq
zlwk1 Erwk lpsolfdwlrqv pdnh lw pruh olnho| wkdw wkh uhfhqwo| sulydwl}hg
edqnlqj v|vwhp zloo hqjdjh lq h{fhvvlyho| ulvn| ohqglqj dqg hyhq lq iudxgxohqw
dfwlylwlhv1

Hyhq li fdswxuh ri uhjxodwru| djhqflhv lv qrw d lvvxh/ rqh vwloo qhhgv wr
zruu| derxw uhjxodwru| iruehdudqfh dqg hyhujuhhqlqj1 Uhjxodwruv kdyh lq0
fhqwlyhv wr frqvlghu dv pruh wudqvlwru| wkdq zkdw wkh| dfwxdoo| duh wkh qhj0
dwlyh vkrfnv wkdw klw edqnv* edodqfh vkhhwv1 Grlqj vr/ dyrlgv iruflqj edqnv
wr uhfdslwdol}h ru/ li wkh| idlo wr gr vr/ wr vhhn �vfdo uhvrxufhv wr fryhu wkh
jds1 Vlqfh vxfk dfwlrqv duh srolwlfdoo| frvwo|/ lw lv dozd|v ehwwhu wr ljqruh wkh
sureohp dw ohdvw iru wkh wlph ehlqj1 Wkxv/ zlwk wkh dftxlhvfhqfh ri uhjxod0
wruv/ edqnv fdslwdol}h wkh sdvw gxh lqwhuhvw ri gh idfwr qrq0shuiruplqj ordqv1
Wkhvh ordqv qrz ehfrph hyhujuhhq dffrxqwv1 Reylrxvo|/ wklv lv dq h{sorvlyh
vlwxdwlrq/ zkhuh lq wkh ixwxuh wkh fdslwdol}dwlrq ri edqnv zloo kdyh wr eh frq0
iurqwhg1 Wkhuh duh pruh shuyhuvh vlwxdwlrqv zkhuh hyhujuhhq dffrxqwv uh hfw
srolwlfdo idyruv wr vshfl�f srzhuixo jurxsv1

Wkh IGLFLD Odz lpsohphqwhg lq wkh X1V1 lq 4<<4 kdv vhyhudo hohphqwv
wkdw pljkw eh h�hfwlyh zd|v wr lpsuryh wkh uhjxodwru| iudphzrun lq hphujlqj
pdunhwv +vhh Ndxipdq +4<<:,,1 Wklv Odz pdnhv vdqfwlrqv wr edqnv pdqgd0
wru| dqg wkxv ohvvhqv srolwlfdo suhvvxuh rq uhjxodwruv1 Wklv Odz lqfoxghv d
surpsw fruuhfwlyh dfwlrq fodxvh dffruglqj wr zklfk d edqn*v sureohpv pxvw
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eh vroyhg ehiruh h�hfwlyh fdslwdo ehfrphv qhjdwlyh1 Vdqfwlrqv duh dssolhg lq
vwdjhv ghshqglqj rq wkh ohyho ri h�hfwlyh fdslwdo1 Wkhvh vdqfwlrqv lqfoxgh
uhvwulfwlrqv rq glylghqgv sd|rxwv/ olplwv rq dvvhwv* jurzwk dqg orvlqj pdq0
djhphqw uljkwv1 Ixuwkhupruh/ qhz fdslwdo pxvw eh lqmhfwhg e| rzqhuv ehiruh
h�hfwlyh fdslwdo ehfrphv qhjdwlyh1 Zlwk wklv/ wkh uhvroxwlrq ri d edqn grhv
qrw lpso| �vfdo frvwv1 Lqwhuqdwlrqdo rujdql}dwlrqv frxog sd| pxfk dwwhqwlrq
wr wklv duhd1

Wkh uroh ri iruhljq edqnv
Gxulqj wkh odvw ghfdgh wkh vkduh ri wkh grphvwlf edqnlqj v|vwhp rzqhg

e| iruhljqhuv kdv lqfuhdvhg vshfwdfxoduo|1 Wkh dffhswhg zlvgrp lv wkdw iru0
hljq rzqhuvkls ri edqnv eulqjv wkuhh pdlq ehqh�wv wr dq hphujlqj pdunhw1
Iluvw/ iruhljq edqnv lpsuryh wkh edqnlqj sudfwlfh dqg nqrz0krz1 Vhfrqg/
vlqfh wkh vl}h ri wkh sulydwh vhfwru lq hphujlqj pdunhwv lv wrr vpdoo/ wkh h{0
lvwhqfh ri iruhljq edqnv pdnhv lw hdvlhu wr vhsdudwh rzqhuvkls ri edqnv iurp
rzqhuvkls ri lqgxvwuldo frusrudwlrqv1 Dv zh glvfxvvhg hduolhu/ lq wkh suhvhqfh
ri d zhdn uhjxodwru| iudphzrun wklv vhsdudwlrq pljkw uhgxfh wkh olnholkrrg
ri iudxgxohqw vfkhphv ehwzhhq ohqghuv dqg eruurzhuv1

Wklug/ lq fdvh ri d v|vwhplf fulvlv/ sduhqwv ri iruhljq vxevlgldulhv zloo lqmhfw
wkh uhvrxufhv qhfhvvdu| wr zlwkvwdqg d uxq1 Qrwh krzhyhu wkdw/ lq jhqhudo/
iruhljq vxevlgldulhv duh ohjdoo| vhsdudwh hqwlwlhv iurp wkh sduhqwv1 Wkxv/ vxe0
vlgldulhv fdq ghfoduh wkhpvhoyhv lq edqnuxswf| gxulqj d fulvlv/ zlwkrxw d�hfw0
lqj wkh sduhqw frpsdq|1 Uhsxwdwlrq frqvlghudwlrqv duh iuhtxhqwo| lqyrnhg wr
ghihqg wkh qrwlrq wkdw uhvrxufhv zrxog eh wudqvihuuhg e| wkh sduhqw lq fdvh
ri d fulvlv1 Wklv dujxphqw lv idu iurp reylrxv ehfdxvh lq fdvh ri d v|vwhplf
fulvlv doo sduhqw edqnv fdq uhixvh wr vxssruw wkhlu vxevlgldulhv +e| lqyrnlqj
vrph vruw ri irufh pdmhxuh fodxvh,/ zlwkrxw orrvlqj uhsxwdwlrqdo fdslwdo/ ylv
d ylv wkh rwkhu pdmru lqwhuqdwlrqdo edqnv1

Edlorxw Jxdudqwhhv dqg wkh h{fkdqjh udwh uhjlph
Wkhuh duh vhyhudo zd|v lq zklfk v|vwhplf edlorxw jxdudqwhhv fdq eh lpsoh0

phqwhg1 Wkh sduwlfxoduv zloo ri frxuvh ghshqg rq wkh h{fkdqjh udwh uhjlph1
D qlfh ihdwxuh ri Vfkqhlghu dqg Wruqhoo*v iudphzrun lv wkdw wkh h�hfwv ri
jxdudqwhhv dqg wkh irufhv wkdw jhqhudwh errp0exvw f|fohv duh lqghshqghqw ri
wkh h{fkdqjh udwh uhjlph ru prqhwdu| srolf| uxoh1 Wklv shuplwv xv wr vwxg|
krz jxdudqwhhv d�hfw wkh hfrqrp| xqghu gl�huhqw uhjlphv1

Zlwk ixoo|  h{leoh h{fkdqjh udwhv wkh phfkdqlvp lv olwhudoo| wkh vdph dv
wkh rqh zh frqvlghu lq Vhfwlrqv 5 dqg 71 Li djhqwv duh kljko| ohyhudjhg dqg
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kdyh ulvn| groodu ghew/ wkh hfrqrp| lv yxoqhudeoh wr vhoi0ixo�oolqj fulvhv lq
zklfk wkhuh lv d vhyhuh uhdo ghsuhfldwlrq dqg vhyhudo djhqwv lq wkh Q0vhfwru
vx�hu iurp edodqfh vkhhw h�hfwv dqg duh xqdeoh wr uhsd| wkhlu ghewv1 Dv d
uhvxow/ fuhglwruv jhw sdlg d sursruwlrq 8 ri wkh frqwudfwhg sd|phqw1 Wklv
edlorxw sd|phqw fdq eh �qdqfhg e| dq lqwhuqdwlrqdo rujdql}dwlrq dqg2ru e|
dq lqfuhdvh lq ixwxuh wd{hv wr wkh uhvw ri wkh hfrqrp|1 Wkh uhdo ghsuhfldwlrq
fdq dulvh e| hlwkhu d qrplqdo ghsuhfldwlrq/ d fkdqjh lq qrplqdo sulfhv ru d
frpelqdwlrq ri erwk1

Frqvlghu wkh rwkhu h{wuhph ri d �{hg h{fkdqjh udwh uhjlph1 Lq wkh fdvh
ri dq dwwdfn wkh fhqwudo edqn fdq ghihqg wkh fxuuhqf| e| hlwkhu uxqqlqj
grzq uhvhuyhv ru lqfuhdvlqj wkh lqwhuhvw udwh1 Li wkh dwwdfn lv vxffhvvixo/
wkh uhgxfwlrq lq uhvhuyhv frqvwlwxwhv d edlo rxw sd|phqw wr edqn fuhglwruv
wkdw zlwkgudz wkhlu ixqgv dqg frqyhuw wkhp lqwr iruhljq fxuuhqf|1 Wkxv/
dq| ghihqvh srolf| kdv dvvrfldwhg zlwk lw d edlorxw udwh 8 1 Fohduo|/ wkh
edlorxw udwh qhhg qrw eh 433(/ dv uhvhuyhv pljkw qrw vx!fh wr fryhu doo
wkh oldelolwlhv ri wkh edqnlqj v|vwhp1 Zh vkrxog dgg wkdw wkh edlorxw fdq
eh frpsohphqwhg e| dq h{solflw wudqvihu/ olnh lq Ph{lfr gxulqj wkh Whtxlod
fulvlv1 Djdlq/ wkh uhdo ghsuhfldwlrq fdq frph derxw wkurxjk d frpelqdwlrq
ri d qrplqdo ghsuhfldwlrq dqg d fkdqjh lq qrplqdo sulfhv1

Lq wkh uhdo zruog zh revhuyh d pl{wxuh ri erwk uhjlphv1 Krzhyhu/ lw
vkrxog eh fohdu wkdw wkh phfkdqlvp dw zrun duh hvvhqwldoo| wkh vdph1

614 Srolf| lq wkh Diwhupdwk ri Fulvlv

Edlolqj rxw eruurzhuv yhuvxv edlolqj rxw ohqghuv
Rqfh d fulvlv kdv huxswhg dqg d vhyhuh uhdo ghsuhfldwlrq kdv wdnhq sodfh/

wkh pdlq remhfwlyh vkrxog eh wr frqwdlq wkh phowgrzq dqg wr plqlpl}h wkh
qxpehu ri edqnuxswflhv1 Wklv lv ehfdxvh lqh!flhqw edqnuxswf| surfhgxuhv
jhqhudwh ghdgzhljkw orvvhv1 Surgxfwlyh dvvhwv duh lqh!flhqwo| oltxlgdwhg dqg
kxpdq fdslwdo qhwzrunv duh ghvwur|hg1 Ixuwkhupruh/ uhsxwdwlrqdo fdslwdo lq
fuhglw pdunhwv/ zklfk wdnhv d orqj wlph wr exlog/ lv ghvwur|hg +Z|qh 5333,1

W|slfdoo|/ edlorxwv duh judqwhg wr ohqghuv qrw wr eruurzhuv1 Krzhyhu/
edlolqj rxw ohqghuv grhv qrw vdyh eruurzhuv iurp ehlqj ghfdslwdol}hg dqg
vx�hulqj edqnuxswf|1 Wkhuhiruh/ ghvslwh wkh rffxuuhqfh ri jhqhurxv edlorxwv/
fuhglw fuxqfkhv kdyh ghyhorshg lq wkh diwhupdwk ri fulvhv gxulqj wkh 4<<3v1
Wklv kdv ehhq uh hfwhg lq wkuhh uhjxodulwlhv1 Iluvw/ ghsrvlwruv* edqn uxqv kdyh
vhogrp ehhq revhuyhg lq wkh fulvhv ri wkh 4<<3v1 Vhfrqg/ lq wkh diwhupdwk
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ri fulvhv wkh jurzwk udwh ri edqn ordqv kdv w|slfdoo| uhpdlqhg ehorz wkh
jurzwk udwh ri ghsrvlwv1 Vlqfh wkh ydoxh ri froodwhudo froodsvhv/ edqnv vkliw
wkhlu sruwirolrv wrzdugv rwkhuv dvvhwv vxfk dv jryhuqphqw vhfxulwlhv1 Wklug/
wkh lqwhuhvw udwh vsuhdg w|slfdoo| kdv uhpdlqhg deryh lwv suh0fulvlv ohyho diwhu
JGS jurzwk kdv uhwxuqhg wr lwv wuhqg1

H{0srvw/ h{whqglqj vrph w|sh ri edlorxw wr eruurzhuv pljkw dyrlg edqn0
uxswflhv dqg dpholrudwh wkh fuhglw fuxqfk1 Wklv srolf|/ krzhyhu/ pljkw qrw
eh srvvleoh wr lpsohphqw ehfdxvh wkh �vfdo frvw pljkw eh hqruprxv1 Ixuwkhu0
pruh/ lw kdv shuyhuvh lqfhqwlyhv h�hfwv1 Iluvw/ pdq| eruurzhuv wkdw kdyh wkh
delolw| wr sd| pljkw vlpso| uhixvh wr gr vr1 Vlqfh lw lv h{wuhpho| gl!fxow wr
glvwlqjxlvk oltxlg dqg looltxlg eruurzhuv gxulqj d jhqhudol}hg fulvhv/ lw lv edvl0
fdoo| lpsrvvleoh wr lpsohphqw d eruurzhuv* edlorxw srolf| wkdw glvfulplqdwhv
dprqj gl�huhqw w|shv ri eruurzhuv1 Vhfrqg/ pdunhw phfkdqlvpv pljkw eh
eorfnhg dv eruurzhuv dqg ohqghuv pljkw ghod| wkh uhvroxwlrq ri fhuwdlq ordqv1

Slhfhphdo yhuvxv doo0dw0rqfh edlorxwv
Lq wkh diwhupdwk ri d fulvlv wkh vkduh ri qrq0shuiruplqj ordqv lqfuhdvhv

vshfwdfxoduo|1 Erwk uhjxodwruv dqg edqnv kdyh lqfhqwlyhv wr xqghu0uhsruw wkh
wuxh vkduh ri qrq0shuiruplqj ordqv Wklv zd| edqn rzqhuv qhhg wr lqmhfw ohvv
fdslwdo/ dqg wkh jryhuqphqw qhhgv wr vshqg ohvv �vfdo uhvrxufhv dw suhvhqw1
Lq frqwudvw/ uhsruwlqj wkh wuxh qrq0shuiruplqj ordqv pljkw irufh d wdnhryhu
ri vhyhudo edqnv e| hlwkhu wkh jryhuqphqw ru rwkhu edqnv1 Dv d uhvxow/ edqn
rzqhuv zloo orrvh wkhlu iudqfklvh/ dqg jryhuqphqw r!fldov zloo idfh srolwlfdo
fulwlflvp iru wkhlu idloxuh wr dssursuldwho| uhjxodwh wkh edqnlqj v|vwhp1

Wkxv/ edqnhuv dqg uhjxodwruv kdyh lqfhqwlyhv wr ceholhyh* wkdw qhjdwlyh
qhzv lv pruh wudqvlwru| wkdq zkdw lw dfwxdoo| lv/ dqg wr pdnh suhglfwlrqv
derxw wkh edqnv* sruwirolrv zklfk duh pruh rswlplvwlf wkdq zkdw lv zduudqwhg
e| wkh idfwv1 Wkh h�hfw ri wklv plvshufhswlrq lv dq chyhujuhhqlqj* ri edqnv
edodqfh vkhhwv1 Wkdw lv/ wkhuh lv d whqghqf| iru edqnv wr fodvvli| dv shuiruplqj
wkrvh ordqv wkdw duh dfwxdoo| qhyhu jrlqj wr eh uhsdlg/ dqg iru uhjxodwruv wr
wxuq d eolqg h|h wr wklv plvwdnh1 Wkh sureohp zlwk hyhujuhhqlqj lv wkdw lw
jhqhudoo| ohdgv wr dq lqfuhdvh lq wkh vkduh ri qrq0shuiruplqj ordqv ryhu wlph1
Wklv lv ehfdxvh lqwhuhvw lv qrw uhsdlg/ dqg ehfdxvh edqnv kdyh lqfhqwlyhv wr
xqghuwdnh yhu| ulvn| surmhfwv wkdw pljkw kdyh qhjdwlyh h{shfwhg qhw suhvhqw
ydoxh1 Edqnv pljkw hyhq kdyh lqfhqwlyhv wr h{whqg rxwuljkw iudxgxohqw ordqv1

Hyhujuhhqlqj kdv wzr qhjdwlyh h�hfwv rq wkh hfrqrp| dv d zkroh1 Iluvw/
wkh �vfdo frvw ri wkh edlorxw jurzv ryhu wlph/ dqg lw pljkw hyhq jurz idvwhu
wkdq JGS1 Vhfrqg/ wkh fuhglw fuxqfk vx�huhg e| vpdoo qrqwudgdeohv �upv zloo
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eh ghhshu dqg pruh shuvlvwhqw/ dv edqnv zloo kdyh pruh lqfhqwlyhv wr hqjdjh
lq ulvn| dfwlylwlhv wkdq wr ohqg wr �upv zlwk orz lqwhuqdo ixqgv +Nuxhjhu dqg
Wruqhoo +5333, dqdo|}h wkh Ph{lfdq fdvh,1

Wkh dowhuqdwlyh srolf| lv wr uhfrjql}h dw rqfh doo qrq0shuiruplqj ordqv1
Vlqfh lw lv xqolnho| wkdw edqn vkduhkroghuv zloo eh deoh wr frph xs zlwk wkh
qhfhvvdu| fdslwdo/ wkh jryhuqphqw zloo kdyh wr wdnh ryhu doo wkh oldelolwlhv ri
wkh edqnlqj v|vwhp1 Wklv srolf| lpsolhv wkdw jryhuqphqw ghew pxvw lqfuhdvh
e| vhyhudo shufhqwdjh srlqwv ri JGS lq d vlqjoh |hdu1 Wklv lv srolwlfdoo| yhu|
frvwo|1 Krzhyhu/ wkh hyhujuhhqlqj dowhuqdwlyh lv olnho| wr vrfldoo| eh pruh
frvwo|/ dv wkh h{shulhqfh ri Mdsdq dqg Ph{lfr kdv vkrzq1

Lqwhuhvw udwh dqg h{fkdqjh udwh uhvsrqvhv wr fulvhv
Lq wkh vwdqgdug Pxqghoo0Iohplqj prgho/ zkhq wkhuh lv d fdslwdo rxw rz

wkh qhhghg lpsuryhphqw lq wkh fxuuhqw dffrxqw fdq eh dwwdlqhg zlwk d uhdo
ghsuhfldwlrq dqg zlwk qr rxwsxw frvwv1 Dffruglqj wr wklv ylhz/ d ghsuhfldwlrq
lqgxfhv d vkliw ri uhvrxufhv iurp wkh qrqwudgdeohv wr wkh wudgdeoh vhfwru/ dqg
pdnhv wkh hfrqrp| pruh frpshwlwlyh lq zruog pdunhwv1 Dv d uhvxow/ jurzwk
uhvxphv txlwh idvw diwhu wkh ghsuhfldwlrq1

Wkh Pxqghoo0Iohplqj iudphzrun dqg wudglwlrqdo ErS fulvlv prghov duh
qrw dssursuldwh iru h{sodlqlqj wkhvh qhz errp0exvw hslvrghv ehfdxvh wkh
edqnlqj v|vwhp sod|v qr hvvhqwldo uroh lq wkhvh prghov1 Rqfh zh pryh lqwr
d zruog lq zklfk edqn ohqglqj lv hvvhqwldo/ dqg ghew lv ghqrplqdwhg lq iru0
hljq fxuuhqf|/ wkh wudglwlrqdo srolf| uhfrpphqgdwlrq ehfrphv lqydolg1 Dv zh
kdyh vhhq/ doorzlqj wkh uhdo h{fkdqjh udwh wr ghsuhfldwh lq rughu wr forvh wkh
h{whuqdo jds kdv shuyhuvh h�hfwv1 Vlqfh grphvwlf �upv kdyh groodu ghqrpl0
qdwhg ghew exw wkhlu uhyhqxhv duh ghqrplqdwhg lq grphvwlf fxuuhqf|/ d uhdo
ghsuhfldwlrq zloo pdnh vrph grphvwlf �upv xqdeoh wr uhsd| wkhlu ghewv/ dqg
edqnuxsw wkhp1 Wklv lq wxuq/ zloo pdnh wkh sureohp hyhq zruvh1 Fdslwdo
 ljkw zloo lqfuhdvh/ wkh uhdo h{fkdqjh udwh zloo ghsuhfldwh hyhq ixuwkhu/ dqg
pruh �upv zloo jr exvw1 Wklv ylflrxv flufoh zloo jhqhudwh d phowgrzq ri wkh
grphvwlf vhfwru ri wkh hfrqrp|1

Lq wklv vlwxdwlrq dq lqfuhdvh lq lqwhuhvw udwhv pljkw qrw eh vxfk d edg lghd1
Exw grhv lw dfwxdoo| zrunB Lw lv qrw fohdu/ erwk/ iurp dq hpslulfdo dv zhoo dv
d frqfhswxdo shuvshfwlyh1 Lq d vdpsoh ri :8 frxqwulhv ryhu wkh shulrg 4<930
<: Nudd| +5333, �qgv qr hylghqfh wkdw lqwhuhvw udwhv v|vwhpdwlfdoo| lqfuhdvh
gxulqj idlohg vshfxodwlyh dwwdfnv/ qru wkdw udlvlqj lqwhuhvw udwhv lqfuhdvhv wkh
suredelolw| wkdw dq dwwdfn idlov1

Iurp d frqfhswxdo shuvshfwlyh/ dq lqwhuhvw udwh klnh lv h�hfwlyh lq vwhp0

58



plqj d fulvlv rqo| li vxfk dq lqfuhdvh grhv qrw edqnuxsw d fulwlfdo pdvv
ri �upv1 Li d fulwlfdo pdvv ri �upv jrhv exvw ehfdxvh wkh| duh xqdeoh wr
phhw wkhlu ghew vhuylfh/ wkhq wkh lqyhvwphqw ghpdqg zloo froodsvh dqg wkh
uhdo h{fkdqjh udwh zloo kdyh wr ghsuhfldwh lq rughu wr fohdu wkh pdunhw iru
qrqwudgdeohv1 Wkh hqg uhvxow zloo eh wkh vdph dv wkh rqh lq wkh suhylrxv
sdudjudsk1

Lq frqwudvw/ li dq lqwhuhvw udwh klnh vlpso| jhqhudwhv d uhfhvvlrq exw
grhv qrw lqgxfh jhqhudol}hg edqnuxswflhv/ wkhq dq lpphgldwh fulvlv pljkw
eh dyrlghg1 Wkh txhvwlrq wkhq dulvhv dv wr zkhwkhu wkh wlph ri uhfnrqlqj zloo
qrw vlpso| eh sxvkhg iruzdug1 Zloo kljkhu grphvwlf lqwhuhvw udwhv vlpso|
lqgxfh iruhljq lqyhvwruv wr h{sorlw duelwudjh rssruwxqlwlhv gxulqj d vkruw sh0
ulrg xqwlo fhqwudo edqn uhvhuyhv duh ghsohwhgB Zloo kljkhu grphvwlf lqwhuhvw
udwhv pdnh vhyhudo �upv lqvroyhqw/ dqg ohdg wkhp wr edqnuxswf| lq wkh qhdu
ixwxuh1 Lw lv qhfhvvdu| wkdw wkh dqvzhuv wr wkhvh txhvwlrqv duh lq wkh qhjdwlyh
lq rughu iru dq lqwhuhvw udwh lqfuhdvh wr dyrlg d fulvlv1

Fohduo|/ wkh vshfl�f vlwxdwlrq ri d frxqwu| zloo ghwhuplqh zkdw lv wkh
fruuhfw pl{ ri h{fkdqjh udwh ghsuhfldwlrq dqg lqwhuhvw udwh lqfuhdvh1

7 Wkh Prgho
Lq wklv vhfwlrq zh suhvhqw d vlpsol�hg yhuvlrq ri Vfkqhlghu dqg Wruqhoo

+5333,1 Frqvlghu d vpdoo rshq hfrqrp| zklfk h{lvwv iru A shulrgv1 Wkhuh
duh wzr jrrgv= dq lqwhuqdwlrqdoo| wudgdeoh +W, jrrg/ zklfk lv wkh qxphudluh/
dqg d qrq0wudghdeoh +Q, jrrg1 Wkh rqo| vrxufh ri xqfhuwdlqw| lv d vxqvsrw
yduldeoh j| zklfk lv l1l1g1 dqg wdnhv ydoxhv lq i}JJ_c K@_j zlwk k suredelolw|
ri wkh cjrrg* vwdwh16 Ulvnohvv erqgv duh lvvxhg e| iruhljqhuv ru frqvxphuv1
Wkh| fdq eh ghqrplqdwhg lq W0jrrgv ru lq Q0jrrgv1 D W0ghqrplqdwhg erqg
sd|v rqh xqlw ri wudgdeohv qh{w shulrg dqg wudghv wrgd| dw wkh sulfh q G' �

�no
c

zkhuh o lv wkh frqvwdqw zruog lqwhuhvw udwh1 Dq Q0ghqrplqdwhg erqg sd|v
R|n� xqlwv ri wudgdeohv qh{w shulrg/ zkhuh R lv wkh lqyhuvh ri wkh uhdo h{fkdqjh

6Wzr frpphqwv duh lq rughu1 Iluvw/ frqvlghulqj d wzr0vhfwru hfrqrp| lv hvvhqwldo
ehfdxvh wkh wudqvihu ri uhvrxufhv iurp wkh Q0 wr wkh W0vhfwru kdv sod|hg d ohdglqj uroh
lq uhfhqw fulvhv/ dqg ehfdxvh wzr vhfwruv duh qhhghg wr dqdo|}h wkh uhdo h{fkdqjh udwh
dssuhfldwlrq revhuyhg sulru wr wkh rqvhw ri fulvhv dqg wkh dv|pphwulf uhfryhu| lq wkh
diwhupdwk ri fulvhv1 Vhfrqg/ frqvlghulqj dq hfrqrp| zlwk qr ixqgdphqwdo xqfhuwdlqw|
uxohv rxw h{sodqdwlrqv ri fulvhv edvhg rq wkh suhplvh wkdw hphujlqj pdunhwv vx�hu iurp
pruh dqg eljjhu h{rjhqrxv vkrfnv wkdq ghyhorshg frxqwulhv1
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ghqrwh wkh ydoxhv
wkdw wkh sulfh R|n� lv h{shfwhg wr wdnh rq lq shulrg |n� lq wkh jrrg dqg edg
vwdwh/ uhvshfwlyho|18

Q0jrrgv duh surgxfhg zlwk qrqwudgdeohv dv wkh rqo| lqsxw xvlqj d olqhdu
surgxfwlrq whfkqrorj|

^|n� ' w U| +6,

Wkhvh whfkqrorjlhv duh rshudwhg e| vxffhvvlyh frkruwv ri odujh qxpehuv ri
pdqdjhuv1 Zh fdq wklqn ri d pdqdjhu dv d edqnhu zkr ohqgv wr wkh Q vhf0
wru1 D pdqdjhu ri wkh shulrg | frkruw lv d ulvn qhxwudo djhqw zkr fduhv iru
frqvxpswlrq ri wudgdeohv lq shulrg |n� rqo|19 Hdfk cjhqhudwlrq* frqvlvwv ri d
frqwlqxxp ri �upv ri phdvxuh rqh1 Vlqfh zh zloo lpsrvh v|pphwu| wkurxjk0
rxw/ zh vwdwh hyhu|wklqj lq whupv ri d uhsuhvhqwdwlyh �up1 Wkh pdqdjhu lq
shulrg | ehjlqv zlwk lqwhuqdo ixqgv �|1 Kh udlvhv dq dprxqw K| e| lvvxlqj
rqh0shulrg erqgv wkdw sd| r� lq W0jrrgv/ dqg dq dprxqw K?| e| lvvxlqj rqh0
shulrg erqgv wkdw sd| r� lq Q0jrrgv1 Vlqfh wkh surplvhg lqwhuhvw udwhv rq
wkhvh erqgv duh 4| dqg 4?| / uhvshfwlyho|/ wkh wrwdo uhsd|phqw surplvhg e| wkh
hqwuhsuhqhxu lv R|n�E� n 4?| �K

?
| n E� n 4|�K|�

:

Vlqfh K| dqg K?| duh phdvxuhg lq W0jrrgv/ wkh exgjhw frqvwudlqw lv

R|U| n r| n r?| ' �| n K| n K?| c +7,

zkhuh r| dqg r?| duh wkh dprxqwv lqyhvwhg lq lqwhuqdwlrqdo erqgv wkdw sd|
r� lq wudgdeohv dqg qrq0wudgdeohv/ uhvshfwlyho|1 Khuh U|c K|/ K?| c r| dqg r?|
pxvw eh qrq0qhjdwlyh1 Lq wkh iroorzlqj shulrg/ d pdqdjhu vhoov wkh rxwsxw ri
Q0jrrgv1 Kh wkhq sd|v rxw d �{hg iudfwlrq S ri wkh sur�wv dv glylghqgv wr
klpvhoi dqg sdvvhv rq wkh uhpdlqghu wr wkh qh{w pdqdjhu1 Wkh jrdo ri hyhu|
pdqdjhu lv wr pd{lpl}h h{shfwhg sur�wv lq wkh iroorzlqj shulrg1
Frqvxphuv

7Pdqdjhuv dovr lvvxh erqgv/ exw fdqqrw frpplw wr uhsd|1 Wkxv/ lq jhqhudo/ wkhlu ghew
zloo eh ulvn|/ dv zloo eh ghvfulehg ehorz1

8Wkhvh ydoxhv zloo ghshqg rq wkh lqirupdwlrq dydlodeoh dw w/ Lw= sw.4 @
H ^sw.4mLw> i�w.4 @ jrrgj` > dqg s

w.4
@ H ^sw.4mLw> i�w.4 @ edgj` =

9Pdqdjhuv lqfxu d xwlolw| frvw li wkh| hqjdjh lq cglyhuvlrq dfwlylwlhv*1 Zh zloo frpsohwh
wkh ghvfulswlrq ri wkhlu suhihuhqfhv ehorz1

:Wkh dfwxdo uhsd|phqw pd| gl�hu iurp wkh surplvhg uhsd|phqw1 Wklv lv ghvfulehg
ehorz zkhq zh glvfxvv wkh cfuhglw pdunhw jdph*1
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Wkhuh lv d uhsuhvhqwdwlyh frqvxphu wkdw frqvxphv wudgdeoh +S|o| � dqg qrq0
wudgdeohv jrrgv +S?|| �� Klv xwlolw| lv

[A

|'f
q|dS|o| n _| *L}ES

?|
| �o +8,

Frqvxphuv duh hqgrzhg zlwk 0 xqlwv ri wkh W0jrrg lq hyhu| shulrg1 Lq oljkw
ri +BB, dqg frpsohwh pdunhwv/ wkhlu exgjhw frqvwudlqw lv

.
k[A

|'f
q|

�
S|o| n R|S

?|
| � 0

�l � f

Dv orqj dv 0 lv odujh hqrxjk +zklfk zh dvvxph lv wkh fdvh,/ frqvxphuv*
ghpdqg iru Q0jrrgv zloo eh

(|ER|� '
_|
R|

+9,

Uhirup +vxfk dv wudgh olehudol}dwlrq, ru glvfryhu| ri d qdwxudo uhvrxufh +rlo,
lqgxfhv d ixwxuh rxwzdug vkliw lq wkh ghpdqg iru Q0jrrgv e| wkh W0vhfwru
+r!fhv/ vhuylfhv/ hwf1,1 W|slfdoo|/ wkh h{shfwdwlrq ri ixwxuh jrrg0wlphv lv
zkdw gulyhv ohqglqj errpv1 Zh fdswxuh wklv idfw wkurxjk d vkliw lq wkh
suhihuhqfh sdudphwhu _|=

_| '

�
_ li | 	 A
	_ � _ li | ' A

+:,

Wkh irfxv lq wklv sdshu lv rq wkh Q0vhfwru1 Wkh cfrqvxphu* lv wr eh eurdgo|
lqwhusuhwhg dv d vwdqg0lq iru wkh W0vhfwru1 Rxu dvvxpswlrqv rq suhihuhqfhv
dqg devhqfh ri eruurzlqj frqvwudlqwv lv shukdsv prvw qdwxudo li zh lpdjlqh
wkdw wkh frqvxphu lv wkh rzqhu ri dq h{sruwlqj vhfwru exvlqhvv/ dqg wkh
hqgrzphqw 0 fdq eh hdvlo| froodwhudol}hg ehfdxvh lw lv wudgdeoh1 Zkdw lv
lpsruwdqw iru rxu ryhudoo vwru| lv wkdw wkhuh lv d grzqzdug0vorslqj frpsrqhqw
ri wkh ghpdqg iru Q0jrrgv dqg wkdw wklv ghpdqg vkliwv xs lq shulrg A 1 Erwk
ihdwxuhv frxog eh ghulyhg iurp dowhuqdwlyh pruh frpsolfdwhg vwuxfwxuhv1 Wkh
fxuuhqw irupxodwlrq lv dgrswhg iru wudfwdelolw|1;

;Dq dowhuqdwlyh lw wr frqvlghu d W0surgxfwlrq vhfwru zklfk xvhv Q0jrrgv dv lqsxwv/
dqg zklfk h{shulhqfhv d pryhphqw lq wkh whupv ri wudgh ru d surgxfwlylw| lpsuryhphqw
lq vrph ixwxuh shulrg1 Rqh frxog dovr h{whqg wkh dqdo|vlv wr vwrfkdvwlf gw/ dv orqj dv
wkhuh lv dq h{shfwhg lqfuhdvh lq wkh qhhg iru Q0jrrgv1 Zh gr qrw sxuvxh wklv khuh dv zh
frqfhqwudwh rq vxqvsrw xqfhuwdlqw|1
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714 Lqvwlwxwlrqv

Wkh �qdqflqj ghflvlrq lv vxemhfw wr wzr glvwruwlrqv= dq hqirufhdelolw| sureohp
dqg v|vwhplf edlorxw jxdudqwhhv1 Zh frqvlghu hdfk lq wxuq1

Hqirufhdelolw| ri Frqwudfwv

D �up lv fdoohg lqvroyhqw li fdvk  rz/ gh�qhg e|

	ZER|n�� G' R|n�wU| � E� n 4?| �R|n�K
?
| � E� n 4|�K| +;,

lv qhjdwlyh1 Zh zloo xvh wkh udqgrp yduldeoh l|n� wr lqglfdwh vroyhqf|1 D
vroyhqw hqwuhsuhqhxu +l|n� ' �� fdq ghidxow vwudwhjlfdoo| hyhq wkrxjk kh
zrxog lq sulqflsoh eh deoh wr uhsd|1 Zh dvvxph wkdw kh fdq glyhuw doo uhwxuqv
iurp lqyhvwphqw wr klpvhoi dw wlph |n�/ surylghg wkdw kh kdv lqfxuuhg d qrq0
shfxqldu| glyhuvlrq frvw �R|U| dw wlph |� Lq wklv fdvh/ ohqghuv duh ohiw zlwk
qrwklqj1 cGlyhuvlrq* fdq eh lqwhusuhwhg dv dq dfwlylw| wkdw uh hfwv cfurq|
fdslwdolvp1*

Lq fdvh ri lqvroyhqf| +l|n� ' f�/ wkh pdqdjhu*v sd|r� lv }hur1 Lq dgglwlrq/
wkh jurvv uhwxuqv iurp lqyhvwphqw duh glvvlsdwhg lq edujdlqlqj dprqj wkh
odujh qxpehu ri fuhglwruv +vr fuhglwruv dovr jhw d }hur sd|r�,1<

Lw iroorzv wkdw wkhuh lv qr glyhuvlrq li dqg rqo| li wkh h{shfwhg uhsd|phqw
lv ohvv wkdq wkh glyhuvlrq frvw=

E� n 4?| �.|

�
l|n�R|n�

�
K?| n E� n 4|�.|

�
l|n�

�
K| � � R|U| +<,

Zh zloo uhihu wr wklv frqglwlrq dv wkh �up*v eruurzlqj frqvwudlqw1 Wklv odeho
lv qdwxudo vlqfh zh zloo vkrz ehorz wkdw wkhuh fdqqrw eh dq htxloleulxp lq
zklfk pdqdjhuv glyhuw1 Lq idfw +<, zloo eh elqglqj lq doo htxloleuld zh frq0
vlghu1 Lpsruwdqwo|/ zh gr qrw lpsrvh wklv eruurzlqj frqvwudlqw/ exw lw dulvhv
hqgrjhqrxvo| dv d uhvxow ri wkh frqwudfw hqirufhdelolw| sureohp1 Lq zkdw
iroorzv zh zloo xvh wkh udqgrp yduldeoh B| wr lqglfdwh zkhwkhu d pdqdjhuldo
vwudwhj| hqwdlov glyhuvlrq +l1h1 B| ' � li +<, krogv,1

Wkh sdudphwhu � fdq eh lqwhusuhwhg dv d phdvxuh ri wkh vhyhulw| ri wkh
hqirufhdelolw| sureohp1 Zh zrxog h{shfw frxqwulhv zlwk od{ frqwudfw hqirufh0
phqw/ ru lqgxvwulhv zlwk olwwoh froodwhudo uhtxluhphqwv wr kdyh uhodwlyho| orz
ydoxhv ri �1 Li � lqfuhdvhv eh|rqg �n o G' q3�/ lw lv dozd|v fkhdshu wr uhsd|

<Dvvxplqj 433( edqnuxswf| frvwv lv qrw qhfhvvdu| iru wkh uhvxowv1 Wkh uroh ri edqn0
uxswf| frvwv lv rqo| wr pdnh lqvroyhqf| xqghvludeoh lq wkh devhqfh ri edlorxwv1 Dq| +srv0
vleo| vpdoo, srvlwlyh shufhqwdjh zrxog eh vx!flhqw1
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ghew udwkhu wkdq wr glyhuw/ vr wkdw wkhuh lv qr hqirufhdelolw| sureohp1 Vlqfh
zh duh lqwhuhvwhg lq �upv wkdw idfh �qdqflqj frqvwudlqwv/ zh dvvxph

Dvvxpswlrq 4 +Ilqdqflqj Frqvwudlqwv,

q� 	 � +43,

Edlorxw Jxdudqwhhv

Lq d edlorxw/ ohqghuv uhfhlyh d iudfwlrq 8 ri wkh rxwvwdqglqj ghewv ri doo
ghidxowlqj hqwuhsuhqhxuv/ uhjdugohvv ri ghew0ghqrplqdwlrq +Q0 ru W0jrrgv,1
Wkh edlorxw srolf| lv frqwlqjhqw rq wkh qxpehu ri ghidxowv/ lq wkdw wkh djhqf|
judqwv edlorxwv rqo| li lw idfhv d fulwlfdo pdvv ri ghidxowv1 Iru frqfuhwhqhvv
zh dvvxph wkdw d edlorxw rffxuv li dqg rqo| li pruh wkdq 83( ri �upv ghidxow
lq d jlyhq shulrg1 Wkh edlorxw lv judqwhg e| dq lqwhuqdwlrqdo rujdql}dwlrq143

Wkh frqwlqjhqw uxoh iru edlorxwv fdswxuhv wkh idfw wkdw edlorxwv w|slfdoo|
rffxu zkhq d odujh qxpehu ri edqnv jhwv lq wurxeoh144 Lw lv dovr fuxfldo iru
�qdqflqj frqvwudlqwv wr elwh= li wkhuh zdv d edvlf cghsrvlw lqvxudqfh* vfkhph
+l1h1 li d edlorxw zdv judqwhg zkhqhyhu d vlqjoh hqwuhsuhqhxu ghidxowhg,/ wkhq
jxdudqwhhv zrxog qhxwudol}h wkh hqirufhdelolw| sureohp1

Wklv frpsohwhv wkh ghvfulswlrq ri wkh hfrqrp|1 Zh kdyh frqvlghuhg d
plqlpdo vhwxs lq zklfk zh kdyh dvvxphg qhlwkhu eruurzlqj frqvwudlqwv qru
ulvn| ghew ghqrplqdwlrq1 Ixuwkhupruh/ vlqfh wkh surgxfwlrq ixqfwlrq lv olq0
hdu/ wkh judgxdo fkdudfwhu ri wkh g|qdplfv dqg wkh yxoqhudelolw| wr phowgrzqv
wkdw zloo hphujh lq htxloleulxp zloo ghulyh iurp wkh lqwhudfwlrq ri wkh wzr
glvwruwlrqv zh hpskdvl}h lq wklv sdshu1

43Lw wkxv uhsuhvhqwv d czlqgidoo* jdlq iru wkh frxqwu|1 Dowhuqdwlyho|/ rqh frxog dvvxph
wkdw d oxps vxp wd{ lv ohylhg rq frqvxphuv1 Vlqfh frqvxphuv duh qrw vxemhfw wr zhdowk
h�hfwv/ wklv grhv qrw d�hfw wkh uhvw ri wkh htxloleulxp dv orqj dv wkhlu hqgrzphqw lv odujh
hqrxjk1 Lq d suhylrxv yhuvlrq ri wklv sdshu zh frqvlghuhg wkh fdvh lq zklfk wkh edlorxw
djhqf| kdv olplwhg uhvhuyhv dqg wkh edlorxw udwh lv d ghfuhdvlqj ixqfwlrq ri wkh oldelolwlhv0
wr0uhvhuyhv udwlr1 Dowkrxjk wkh dojheud lv d elw pruh lqyroyhg/ wkh vdph txdolwdwlyh uhvxowv
krog1

44Wkh Ph{lfdq h{shulhqfh �wv wklv dvvxpswlrq zhoo1 Lq wkh diwhupdwk ri wkh 4<<7 fulvlv/
wkh hqwluh �qdqfldo v|vwhp ehfdph lqvroyhqw1 Lq rughu wr hqvxuh wkdw doo ghew reoljdwlrqv
zhuh phw/ wkh XV Wuhdvxu| dqg lqwhuqdwlrqdo rujdql}dwlrqv surylghg Ph{lfr d jhqhurxv
edlorxw1 Lq 4<<</ krzhyhu/ d elj Ph{lfdq �up/ JDQ/ dqqrxqfhg wkh vxvshqvlrq ri wkh
vhuylfh ri lwv ghew +zklfk vwrrg dw pruh wkdq rqh eloolrq XV grooduv,1 Wkh Ph{lfdq
jryhuqphqw glg qrw surylgh d edlorxw +Wkh Zdoo Vwuhhw Mrxuqdo/ Mxqh 49/ 4<<<,1
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715 Lqyhvwphqw dqg Ghew Ghqrplqdwlrq

Lq rughu wr udwlrqdol}h wkh idfwv phqwlrqhg lq wkh Lqwurgxfwlrq lw lv hvvhq0
wldo wkdw eruurzlqj frqvwudlqwv dulvh lq htxloleulxp/ dqg wkdw hqwuhsuhqhxuv
�qg lw sur�wdeoh wr lqyhvw lq wkh surgxfwlrq whfkqrorj|/ dqg wr lvvxh W0ghew1
Lq rughu wr ghwhuplqh wkh flufxpvwdqfh xqghu zklfk wklv rffxuv lw lv xvhixo
wr fodvvli| sodqv dffruglqj wr zkhwkhu wkh| pljkw ohdg wr lqvroyhqf| dqg2ru
glyhuvlrq ri ixqgv1 Zh zloo uhihu wr ulvn| sodqv dv wkrvh wkdw nhhs wkh �up
vroyhqw lq wkh jrrg vwdwh/ exw ohdg wr lqvroyhqf| lq wkh edg vwdwh +	ZE7R|n�� � f
: 	ZER

|n�
��1 Lq frqwudvw/ vdih sodqv qhyhu ohdg wr lqvroyhqf| +	ZE7R|n�� � fc

	ZER
|n�

� � f�1
Lq wklv vhfwlrq zh glvfxvv wkh lqyhvwphqw dqg �qdqflqj ghflvlrqv ri dq

lqglylgxdo �up dw d jlyhq srlqw lq wlph1 Fxuuhqw sulfhv +R� dqg h{shfwhg
ixwxuh sulfhv +7Rc R� duh wdnhq dv jlyhq1 Lq rughu iru eruurzlqj frqvwudlqwv wr
eh elqglqj lq htxloleulxp dqg doo ghew wr eh ghqrplqdwhg lq W0jrrgv wkhuh
pxvw eh vx!flhqw uhdo h{fkdqjh udwh ulvn1 Dv zh vkdoo vhh/ uhwxuqv pxvw
vdwlvi| wkh iroorzlqj frqglwlrq=

Rw

R
: � n o : � :

Rw

R
+44,

Lq wklv vxevhfwlrq zh zloo dvvxph +44, krogv1 Wkhq/ lq wkh qh{w vxevhfwlrq zh
zloo ghwhuplqh wkh flufxpvwdqfhv xqghu zklfk lw krogv dorqj wkh htxloleulxp
sdwk1 Wkh �uvw lqhtxdolw| hqvxuhv wkdw li fulvhv duh uduh hyhqwv Ek forvh ru
htxdo wr rqh,/ lqyhvwphqw lq Q0jrrgv lv d srvlwlyh QSY dfwlylw|1 Wklv pxvw
fohduo| krog lq dq| lqwhuhvwlqj htxloleulxp ri wkh prgho1 Wkh wklug lqhtxdolw|
vd|v wkh fulvlv uhwxuq lv orzhu wkdq wkh rssruwxqlw| frvw ri glyhuvlrq1 Lw
lpsolhv wkdw �upv zloo jr edqnuxsw lq d fulvlv vwdwh1 Vlqfh lq rxu prgho
sulfh ulvn lv suhvhqw li dqg rqo| li edqnuxswf| ulvn lv suhvhqw/ wklv pxvw eh
wuxh lq dq| htxloleulxp lq zklfk k 	 �1 Wkh vhfrqg lqhtxdolw| iroorzv iurp
Dvvxpswlrq 41 Lq wkh qh{w vhfwlrq zh zloo ghulyh wkh frqglwlrqv xqghu zklfk
+44, krogv dorqj wkh htxloleulxp sdwk1

Wkurxjkrxw wklv sdshu zh zloo frqvlghu rqo| fdvhv lq zklfk lqyhvwphqw
sodqv wkdw gr qrw ohdg wr glyhuvlrq duh ixqghg e| ohqghuv1 Vfkqhlghu dqg
Wruqhoo +5333, vkrz wkdw li +44, krogv dqg k lv odujh/ wkhq sodqv wkdw ohdg wr
glyhuvlrq duh qrw eh ixqghg1 Vlqfh ohqghuv duh ulvn qhxwudo/ wkh lqwhuhvw udwhv
wkdw pdqdjhuv pxvw sd| ghshqg rq zkhwkhu wkh lqyhvwphqw sodq lv ulvn|
+l11h1/ lw ohdgv wr edqnuxswf| li wkh orz sulfh uhdol}hv qh{w shulrg,/ ru lw lv vdih
+l1h1/ lw qhyhu ohdgv wr edqnuxswf|,1 Ohw wkh lqwhuqdwlrqdo lqwhuhvw udwh eh o/
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dq ghqrwh e| 4 dqg 4? wkh lqwhuhvw udwhv wkdw d pdqdjhu wkdw fkrrvhv d ulvn|
sodq pxvw r�hu rq W0ghew dqg Q0ghew/ uhvshfwlyho|1 Lq wkh kljk sulfh vwdwh
wkhuh ghew lv uhsdlg lq ixoo dqg wkhuh lv qr edlorxw/ zkloh lq wkh edg vwdwh
wkhuh lv edqnuxswf| dqg hdfk ohqghu uhfhlyhv d sursruwlrq 8 ri zkdw kh zdv
surplvhg1 Vlqfh wkh suredelolw| ri d jrrg vwdwh lv kc lqwhuhvw udwhv vdwlvi|=

E� n 4|� dk n E�� k�8 o ' � n o +45,

E� n 4?| �
k
k7R|n� n E�� k�R

|n�
8
l
' � n o

Li wkh pdqdjhuv fkrrvhv d vdih sodq/ lw zloo dozd|v eh deoh wr uhsd|1 Wkxv/
lqwhuhvw udwhv vdwlvi|

4| ' o +46,

E� n 4?| �
k
k7R|n� n E�� k�R

|n�

l
' � n o

Vlqfh 7R|n� : R
|n�

c zh fdq vhh iurp +45, wkdw li d ulvn| sodq lv fkrvhq/ W0ghew
lv fkhdshu wkdq Q0ghew1 Lq frqwudvw/ li d vdih sodq lv fkrvhq/ W0ghew lv pruh
h{shqvlyh wkdq Q0ghew1 Wkxv/ wkh fkrlfh ri ulvn| sodqv jrhv kdqg lq kdqg
zlwk W0ghew1

Wkh uhsuhvhqwdwlyh pdqdjhu vroyhv wkh iroorzlqj sureohp1 Jlyhq sulfhv/
fkrrvh d sodq EUc r?c rc K?c Kc 4?c 4c l� wkdw pd{lpl}hv h{shfwhg sur�w vxemhfw
wr wkh exgjhw frqvwudlqw +7, dqg lqwhuhvw udwhv +45,0+46,1

Zkhq wkhuh duh qr jxdudqwhhv +8 ' f, lw lv rswlpdo wr fkrrvh vdih sodqv/
zkloh li 8 ' �c lw lv rswlpdo wr fkrrvh d ulvn| sodq1 Zh kdyh douhdg| vhhq
wkdw/ lq wklv fdvh/ wkh olplw rq ohyhudjh lv wkh vdph iru ulvn| dqg vdih sodqv1
Li wkhuh zhuh qr edqnuxswf| frvwv/ wkhq zh zrxog kdyh d cPrgljoldql0Ploohu
wkhruhp iru h{whuqdo �qdqfh*= wkh olplw rq ohyhudjh zrxog dfw olnh d whfk0
qrorjlfdo erxqg rq lqyhvwphqw dqg wkh ghqrplqdwlrq ri ghew zrxog eh lu0
uhohydqw1 Edqnuxswf| frvwv lqgxfh d suhihuhqfh iru Q0ghew1 Li d ulvn| sodq
zhuh xqghuwdnhq/ wkhq uhyhqxhv zrxog eh glvvlsdwhg lq wkh edg vwdwh1 Wkxv/
wkh wrwdo h{shfwhg vxusoxv wr eh glylghg ehwzhhq ohqghuv dqg wkh hqwuhsuh0
qhxu lv rqo| dkwR � E� n o�RoUr n d� n oo�1 Iru d vdih sodq/ wkh vxusoxv lv
dRew � E� n o�RoUo n d� n oo�1 Vlqfh ohqghuv dozd|v euhdn hyhq/ wkh hqwuhsuh0
qhxu ehduv doo edqnuxswf| frvwv lq wkh irup ri kljkhu lqwhuhvw udwhv1 Dovr/
wkhuh lv qr jdlq iurp fkrrvlqj d ulvn| sodq ehfdxvh Uo fdqqrw eh odujhu wkdq
Ur1 Hqwuhsuhqhxuv duh wkhuhiruh dozd|v zloolqj wr dyrlg frvwo| edqnuxswf| e|
ghqrplqdwlqj ghew lq qrq0wudgdeohv1
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Zkdw fkdqjhv li edlorxw jxdudqwhhv duh lq sodfh +vd| 8 ' ��B Wkhuh
duh wzr h�hfwv1 Iluvw/ li d ulvn| sodq lv fkrvhq/ wrwdo h{shfwhg vxusoxv lv
lqfuhdvhg e| wkh edlorxw vxevlg| ehfdxvh wkh frvw ri fdslwdo lv duwl�fldoo|
orzhuhg wr kE� n o�1 Wkh hqwuhsuhqhxu dqg wkh ohqghuv qrz kdyh EkwR �
kE�n o�R�Uo nkE�n o�� wr glylgh1 Wkh vxevlg| wkxv sduwo| frpshqvdwhv iru
wkh ghdgzhljkw frvwv ri edqnuxswf|1 Vhfrqg/ wklv h�hfw lv uhlqirufhg e| wkh
delolw| wr kdyh kljkhu ohyhudjh dqg lqyhvwphqw/ zklfk ixuwkhu lqfuhdvhv wkh
ryhudoo h{shfwhg vxusoxv1 Iru vx!flhqwo| jhqhurxv edlorxw jxdudqwhhv/ wkhvh
wzr h�hfwv rxwzhljk wkh edqnuxswf| frvwv dqg ulvn| sodqv duh suhihuuhg wr
vdih sodqv1

Wkh iroorzlqj Sursrvlwlrq ghvfulehv krz d frkruw ri pdqdjhuv dv d zkroh
lqyhvwv dqg ghqrplqdwhv ghew xqghu gl�huhqw vfhqdulrv1 Zh kdyh vhhq wkdw
li wkhuh duh qr edlorxw jxdudqwhhv/ pdqdjhuv khgjh dq| uhdo h{fkdqjh udwh
ulvn shuihfwo| e| ghqrplqdwlqj ghew lq qrqwudgdeohv1 Uhfdoo wkdw edlorxwv duh
judqwhg rqo| gxulqj d cv|vwhplf* fulvlv1 Wkxv/ dv orqj dv qrerg| h{shfwv d
edlorxw/ hyhu|erg| khgjhv/ dqg d fulvlv � dqg khqfh d edlorxw � fdqqrw rffxu1
Lq rwkhu zrugv/ d cvdih* htxloleulxp ri wkh fuhglw pdunhw jdph dozd|v h{lvwv1
Wklv lv lqghshqghqw ri zkhwkhu wkh h{fkdqjh udwh lv yduldeoh ru qrw1

Krzhyhu/ lq d zruog zlwk edlorxw jxdudqwhhv wklv lv qrw wkh rqo| htxl0
oleulxp1 Lqghhg/ vxssrvh wkdw d pdqdjhu eholhyhv wkdw doo rwkhu pdqdjhuv
zloo xqghuwdnh ulvn| sodqv1 Kh zloo frqfoxgh wkdw d edlorxw zloo rffxu lq wkh
edg vwdwh1 Wkxv/ kh zloo uhiudlq iurp khgjlqj dqg wdnh rq uhdo h{fkdqjh udwh
ulvn1 Kh zloo lq idfw jr edqnuxsw lq wkh edg vwdwh/ dorqj zlwk doo wkh rwkhu
pdqdjhuv/ wuljjhulqj d edlorxw1 Irupdoo|/ zh kdyh=

Sursrvlwlrq 4 +Fuhglw Pdunhw Htxloleuld, Vxssrvh fulvhv duh uduh hyhqwv +k
lv forvh wr ru htxdo wr rqh,1

41 Lq d vdih v|pphwulf htxloleulxp d vdih sodq lv ixqghg dqg �upv* eru0
urzlqj frqvwudlqwv elqg1 Ghidxowv dqg edlorxwv gr qrw rffxu1 Wkh ydoxh
ri lqyhvwphqw lv

RU ' 6r� G'
�

�� q�
� +47,

Lw lv rswlpdo wr ghqrplqdwh doo ghew lq qrqwudgdeohv1 Wkh wrwdo ghew exu0
ghq/ lq whupv ri wudgdeohv/ gxulqj wkh iroorzlqj shulrg lv u ' �R�dReo3�6r��

51 Li k 	 �/ d ulvn| v|pphwulf htxloleulxp h{lvwv li dqg rqo| li edlorxw
jxdudqwhhv duh suhvhqw +8 ' ��� Lq wklv htxloleulxp/ d ulvn| sodq lv
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ixqghg dqg �upv* eruurzlqj frqvwudlqwv elqg1 Doo �upv ghidxow lq wkh
edg vwdwh +zkhuh d edlorxw rffxuv,/ exw qrw lq wkh jrrg vwdwh1 Wkh ydoxh
ri lqyhvwphqw lv

RU ' 6o� 'G
�

�� q�d� n �3k
k
8 o

� +48,

Lw lv rswlpdo wr ghqrplqdwh doo ghew lq qrqwudgdeohv1 Wkh wrwdo ghew exu0
ghq/ lq whupv ri wudgdeohv/ gxulqj wkh iroorzlqj shulrg lv u ' k3��RU '
k3��6o��

Wklv sursrvlwlrq pdnhv wkuhh srlqwv1 Iluvw/ lw vkrzv wkdw edlorxw jxdu0
dqwhhv qhhg qrw qhxwudol}h wkh h�hfw ri wkh hqirufhdelolw| sureohp1 Xqghu
wkh frqglwlrq rq uhwxuqv +44,/ ohqghuv gr qrw �qdqfh glyhuvlrq sodqv1 Wklv
jlyhv ulvh +yld +<,, wr d eruurzlqj frqvwudlqw zklfk/ lq wxuq/ jhqhudwhv wkh
idploldu fuhglw pxowlsolhu uhvxow= wkh dprxqw ri fuhglw lv sursruwlrqdo wr wkh
eruurzhu*v lqwhuqdo ixqgv1 Ixuwkhupruh/ li wkh surgxfwlrq whfkqrorj| kdv
srvlwlyh QSY + 7Rw

R
: � n o�c �upv suhihu lqyhvwphqw wr cvshfxodwlrq* lq erqgv

dqg wkh fuhglw pxowlsolhu 6o wudqvodwhv lqwr dq lqyhvwphqw pxowlsolhu1
Vhfrqg/ wkh dprxqw ri ohyhudjh wkdw d �up fdq dfklhyh zlwk d ulvn| vwudw0

hj| + K
�
' 6o� �� ghshqgv rq krz jhqhurxv wkh edlorxw srolf| lv145 Zkhq dq

hqwuhsuhqhxu pdnhv wkh glyhuvlrq ghflvlrq/ kh frpsduhv wkh glyhuvlrq frvw wr
wkh ghew exughq +sulqflsdo soxv lqwhuhvw, wkdw fdq eh dyrlghg lq wkh iroorzlqj
shulrg1 Lq rwkhu zrugv/ wkh �up kdv d olplwhg cghew exughq fdsdflw|*1 Qrz/
iurp wkh ohqghu*v euhdn0hyhq frqvwudlqw/ wkh pruh jhqhurxv wkh edlorxw jxdu0
dqwhh/ wkh orzhu dq lqwhuhvw udwh fdq eh surplvhg zkloh vwloo nhhslqj d sodq
ixqgdeoh1 Lq wxuq/ d uhgxfwlrq lq wkh lqwhuhvw udwh orzhuv wkh ghew exughq/
pdnlqj urrp iru pruh ohyhudjh1 Khuh k3� dqg � zrun lq wkh vdph gluhfwlrq
dv 8� Wkh hdvlhu lw lv wr hqirufh frqwudfwv dqg wkh pruh olnho| duh fulvhv/ wkh
kljkhu lv wkh pxowlsolhu1

Wklug/ xqghuwdnlqj ulvn| sodqv jrhv kdqg lq kdqg zlwk d suhihuhqfh iru
W0ghew1 Li wkhuh lv hqrxjk h{fkdqjh udwh ulvn wkhuh zloo eh edqnuxswf| lq
wkh edg vwdwh1 Ixuwkhupruh/ li 8 : fc wkh edlorxw djhqf| zloo sd| sduw
ri wkh surplvh lq wkh edg vwdwh1 Lw lv wkxv ghvludeoh iru wkh �up wr vkliw
dv pxfk ri wkh sd|phqw dv srvvleoh lqwr wkh edg vwdwh1 Wklv lv dfklhyhg

45Zkhq I @ 3> wkh pxowlsolhu htxdov wkdw lq wkh vdih fdvh1 Li wkhuh duh qr edlorxw
jxdudqwhhv/ wkh olplw rq ohyhudjh lv lqghshqghqw ri zkhwkhu wkh fkrvhq sodq lv ulvn| ru
vdih1

67



suhflvho| e| ghqrplqdwlqj doo ghew lq wudgdeohv1 Vlqfh ohqghuv pxvw euhdn
hyhq/ vzlwfklqj iurp qrq0wudgdeoh wr wudgdeoh ghew dozd|v vkliwv vrph ri wkh
ghew exughq iurp wkh jrrg wr wkh edg vwdwh/ pdnlqj wkh �up ehwwhu r�146

716 Wzlq Fulvhv

Zh qrz wxuq wr wkh ghwhuplqdwlrq ri wkh uhdo h{fkdqjh udwh e| fkdudfwhu0
l}lqj d cwhpsrudu| htxloleulxp* iru d w|slfdo shulrg | 	 A 1 Zh dvvxph wkdw
rqh ri wkh htxloleuld iurp Sursrvlwlrq 4 zdv sod|hg lq wkh suhylrxv shulrg1
Wkh lqfxpehqw pdqdjhuv hqwhu wkh fxuuhqw shulrg zlwk d vxsso| ri qrqwudg0
deohv ^|c qr erqg kroglqjv dqg d ghew exughq/ u| n R|u

?
| 1

47 Wkh qhz frkruw
fkrrvhv lwv sodqv wdnlqj dv jlyhq ixwxuh sulfhv dqg wkh ydoxh ri wkh lqwhuqdo
ixqgv wkh| jhw iurp lqfxpehqwv* vdohv1

Lq rughu wr fkdudfwhul}h htxloleuld zh qhhg wr vshfli| wkh pdunhw fohdulqj
frqglwlrq iru qrqwudgdeohv=

_|
R|

n U| ' w U|3�� +49,

zkhuh frqvxphuv* ghpdqg iru qrq0wudgdeohv lv htxdo wr _*R|� Zh dovr qhhg
wr vshfli| wkh hyroxwlrq ri lqwhuqdo ixqgv= �f ' efc dqg iru | � �c

�| '

�
d�� So	ZER|� li B|	ZER|� : f
e rwkhuzlvh

+4:,

Zh dvvxph wkdw zkhqhyhu wkhuh lv ghidxow/ qhz pdqdjhuv lq frkruw | uhfhlyh
dq cdlg sd|phqw* e wr mxps vwduw wkhlu �upv1 Lq shulrg fc wkhuh lv erwk d
frkruw ri lqlwldo clqfxpehqw* pdqdjhuv zkr kdyh dq dprxqw ^f ri qrqwudgdeohv
wr vhoo dqg d frkruw ri cqhz* pdqdjhuv zkr kdyh dq hqgrzphqw e lq whupv ri
wudgdeohv1

Dv xvxdo/ lqyhvwphqw ri d eruurzlqj frqvwudlqhg �up ghshqgv qrw rqo|
wkh udwh ri uhwxuq/ exw dovr rq fdvk  rz1 Zlwk rxu olqhdu vwuxfwxuh/ wkh

46Xqghu d ulvn| sodq wkh h{shfwhg uhsd|phqwv shu xqlw ghew duh �^4.u`
�.+4��,I iru W0ghew

dqg �^4.u`

�.+4��,I
s

�s

iru Q0ghew1 Vlqfh �s A s> W0ghew lv vwulfwo| fkhdshu wkdq Q0ghew iru doo

I A 3=
47Ow +Oq

w
, lv wkh exughq lqgxfhg e| W0ghew+Q0ghew,1 Iurp Sursrvlwlrq 4 zh nqrz wkdw/

li sodqv zhuh lq v|pphwulf htxloleulxp odvw shulrg/ wkhq pdqdjhuv zloo kdyh h{foxvlyho|
rqh ru wkh rwkhu1 Zh xvh Ow.swOq

w
ehfdxvh lw lv qrwdwlrqdoo| frqyhqlhqw1
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udwh ri uhwxuq hqwhuv rqo| wkurxjk wkh srvlwlyh QSY frqglwlrq +BB,= d kljk
hqrxjk uhwxuq lv qhfhvvdu| iru lqyhvwphqw wr eh srvlwlyh1 Li wklv lv wkh fdvh/
lqyhvwphqw h{shqglwxuh zloo vlpso| eh sursruwlrqdo wr lqwhuqdo ixqgv1 Wkh
vl}h ri wkh pxowlsolhu lq shulrg |/ 6|/ ghshqgv rq zkhwkhu vdih +6| ' 6r, ru
ulvn| E6| ' 6o� sodqv duh xqghuwdnhq= R|U| ' 6|�|�

Dv orqj dv lqfxpehqwv duh vroyhqw/ lqwhuqdo ixqgv duh �| ' E� � S�	Z|c
zkhuh 	Z| ' R|wU| � u| � R|u

?
| � Lq frqwudvw/ li wkh edg vwdwh lv uhdol}hg/ �upv

ehfrph lqvroyhqw dqg wkh qhz frkruw vwduwv rxw zlwk dq hqgrzphqw ri W
jrrgv e� Lqyhvwphqw h{shqglwxuh lv wkxv

R|U| '

�
#|dR|^| � u| � R|u

?
| o li R|^| � u| n R|u

?
|

6|e rwkhuzlvh
+4;,

zkhuh wkh fdvk  rz pxowlsolhu #| lv gh�qhg e| #| G' E� � S�6|1 Lw ghshqgv
qhjdwlyho| rq wkh cglylghqg sd|rxw udwh* S +li sur�wv duh qrw uhlqyhvwhg/ wkhq
edodqfh vkhhw h�hfwv duh zhdn, dqg srvlwlyho| rq ohyhudjh +zh kdyh K|

�|

'
6o � ��1 Kljk ohyhudjh lv srvvleoh li wkh hqirufhdelolw| sureohp lv qrw yhu|
vhyhuh +kljk glyhuvlrq frvw �, dqg li wkh suredelolw| ri d fulvlv E� � k� lv
odujh1 Wkh odwwhu h�hfw dulvhv ehfdxvh d odujhu suredelolw| ri fulvlv lqfuhdvhv
wkh lpsolflw vxevlg| iurp wkh edlorxw jxdudqwhh dqg khqfh lqfuhdvhv ghew
fdsdflw|1

Lq d whpsrudu| htxloleulxp/ wkh uhdo h{fkdqjh udwh htxdol}hv djjuhjdwh
ghpdqg dqg wkh +suhghwhuplqhg, vxsso| ri qrqwudgdeohv= (ER|� ' ^|c zkhuh

(ER|� '

+
_
R|
n #|

k
^| � u|

R|
� u?

|

l
li R|^| : u| n R|u

?
|

_n6|e
R|

rwkhuzlvh
+4<,

Vlqfh vxsso| lv jlyhq/ wkh nh| wr kdylqj pxowlsoh htxloleuld lv d edfnzdug
ehqglqj djjuhjdwh ghpdqg fxuyh1 Wklv lv lpsrvvleoh li lqfxpehqw pdqdjhuv
kdyh rqo| qrqwudgdeohv ghew +u| ' f,1 Lq wklv fdvh/ sulfh fkdqjhv ohdg wr
yduldwlrqv lq erwk lqfxpehqwv* uhyhqxhv dqg wkhlu ghew sd|phqwv1 Lq idfw/ lq0
fxpehqw sur�wv +phdvxuhg lq qrqwudgdeohv, duh frpsohwho| lqvxodwhg djdlqvw
sulfh pryhphqwv1 Wklv lpsolhv wkdw/ iru vroyhqw �upv/ lqyhvwphqw ghpdqg
iurp wkh Q0vhfwru lv sulfh lqhodvwlf1 Iurp wkh srlqw ri ylhz ri d pdqdjhu lq
wkh qhz frkruw/ dq| lqfuhdvh lq sulfh +wkdw pljkw kxuw lqyhvwphqw ghpdqg,
lv pdwfkhg e| dq lqfuhdvh lq lqwhuqdo ixqgv1 Ri frxuvh/ wklv h�hfw zrunv erwk
zd|v= d gurs lq wkh sulfh wkdw pljkw hqfrxudjh lqyhvwphqw ghpdqg lv dozd|v
dffrpsdqlhg e| dq r�vhwwlqj gurs lq lqwhuqdo ixqgv1 Wkh xsvkrw lv wkdw dv
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orqj dv lqfxpehqw sodqv vdwlvi| ^| : u?
| c ghpdqg vorshv grzqzdug dqg wkhuh

lv d xqltxh htxloleulxp sulfh1 Iurp Sursrvlwlrq 4/ wkh odwwhu frqglwlrq lv
dozd|v vdwlv�hg lq d vdih htxloleulxp1

Krzhyhu/ pxowlsoh htxloleuld duh srvvleoh li lqfxpehqwv kdyh W0ghew rq
wkh errnv +dqg u?

| ' f,1 Lq wklv fdvh sulfh pryhphqwv d�hfw uhyhqxhv/ exw
nhhs wkh ghew exughq xqfkdqjhg1 Lw wkxv ehfrphv lpsruwdqw wr glvwlqjxlvk
ehwzhhq lqvroyhqw dqg vroyhqw �upv1 Iru sulfhv ehorz wkh fxwr� sulfh RS| '

u|

^|
c

doo Q0�upv jr edqnuxsw ehfdxvh uhyhqxhv gr qrw fryhu wkh ghew exughq1 Dv
d uhvxow/ lqwhuqdo ixqgv duh rqo| e1 Wrwdo ghpdqg lq wklv udqjh lv grzqzdug
vorslqj1 Lq frqwudvw/ iru sulfhv deryh RS| c dq lqfuhdvh lq wkh sulfh lv dffrp0
sdqlhg e| d pruh wkdq sursruwlrqdo lqfuhdvh lq lqwhuqdo ixqgv1 Wkh uhdvrq
lv wkdw uhyhqxhv lqfuhdvh zkloh wkh ghew exughq uhpdlqv wkh vdph1 Htxlyd0
ohqwo|/ sduw ri wkh ghew exughq phdvxuhg lq whupv ri qrqwudgdeohv lv clq dwhg
dzd|*1 Frqvhtxhqwo|/ lqyhvwphqw ghpdqg lv lqfuhdvlqj lq sulfh1

Lw lv dssduhqw wkdw li wkh edodqfh vkhhw h�hfw lv vwurqj hqrxjk wr pdnh
djjuhjdwh ghpdqg cehqg edfnzdug*/ dv lq Iljxuh [[[/ pxowlsoh pdunhw fohdu0
lqj sulfhv/ dqg khqfh vhoi ixo�oolqj cwzlq fulvhv* fdq h{lvw148 Wkh vwuhqjwk ri
wkh edodqfh vkhhw h�hfw ghshqgv rq wzr idfwruv1 Reylrxvo|/ wkh oldelolwlhv ri
wkh rog +u|� kdyh wr eh odujh hqrxjk iru wkhp wr pdwwhu1 Exw lw lv dovr lp0
sruwdqw wkdw wkh lqyhvwphqw fdsdflw| ri wkh |rxqj eh vx!flhqwo| vhqvlwlyh wr
wkh oldelolwlhv ri wkh rog +l1h1/ wkdw wkh fdvk  rz pxowlsolhu # eh kljk,1 Iurp
+4<,/ pxowlsoh pdunhw fohdulqj sulfhv dulvh li dqg rqo| li

u| : _n6|e dqg #| : � +53,

Zlwk lghqwlfdo ixqgdphqwdov/ lq whupv ri vxsso| dqg ghew/ wkh pdunhw pd|
fohdu lq rqh ri wzr htxloleuld1 Lq d cvroyhqw* htxloleulxp +srlqw E lq Iljxuh
6,/ wkh sulfh lv kljk/ lq dwlqj dzd| hqrxjk ri �upv* ghew +phdvxuhg lq qrq0
wudgdeohv, wr doorz wkhp wr elg dzd| d odujh vkduh ri rxwsxw iurp frqvxphuv1
Lq frqwudvw/ lq wkh cfulvlv* htxloleulxp ri srlqw D/ wkh sulfh lv orz wr doorz
frqvxphuv dqg edqnuxsw �upv zlwk olwwoh lqwhuqdo ixqgv wr devrue wkh vxsso|
ri qrqwudgdeohv1

Zklfk ri wkhvh wzr srlqwv lv uhdfkhg ghshqgv rq h{shfwdwlrqv1 Ixqgd0
phqwdov ghwhuplqh rqo| zkhwkhu wkh hqylurqphqw lv iudjloh hqrxjk wr doorz
wzr htxloleuld1 Lq ylhz ri +53,/ wkh uhohydqw idfwruv duh d vwurqj edodqfh vkhhw

48Pruh vshfl�fdoo|/ wkh edodqfh vkhhw h�hfw pxvw rxwzhljk wkh frxqwhudfwlqj h�hfw ri
frqvxpswlrq ghpdqg +zklfk lv grzqzdug vorslqj, dqg lw pxvw dovr pdnh lqyhvwphqw
ghpdqg odujh hqrxjk uhodwlyh wr vxsso|1
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h�hfw dqg d kljk hqrxjk ohyho ri wudgdeohv ghew1 Wkh iruphu lv idflolwdwhg e|
d orz glylghqg sd|rxw udwh dqg hdv| hqirufhdelolw| ri frqwudfwv1 Wkh odwwhu
kdv ehhq wdnhq dv jlyhq lq wklv vhfwlrq1

Lq vxevhfwlrq 1111 zh zloo vkrz wkdw dqwlflsdwhg hqgrjhqrxv sulfh ulvn fdq
lqgxfh pdqdjhuv wr wdnh rq hqrxjk W0ghew iru vxfk ulvn wr dfwxdoo| dulvh1
Iru wklv wr kdsshq/ edlorxw jxdudqwhhv kdyh wr eh jhqhurxv1 Wr fduu| rxw
wklv dqdo|vlv/ krzhyhu/ zh pxvw wxuq wr dq h{solflwo| g|qdplf dqdo|vlv1

717 Htxloleulxp G|qdplfv

Lq wklv vhfwlrq zh vwxg| wkh g|qdplf ehkdylru ri wkh hfrqrp|1 Zh ehjlq
lq vxevhfwlrq 814 zlwk dq hqylurqphqw zlwkrxw edlorxw jxdudqwhhv1 Zh vkrz
wkdw wkh h{lvwhqfh ri edodqfh vkhhw h�hfwv wrjhwkhu zlwk jurzwk h{shfwdwlrqv
iru wkh Q0vhfwru fdq ohdg wr cohqglqj errp htxloleuld*/ fkdudfwhul}hg e| idvw
jurzwk ri wkh Q0vhfwru/ dffxpxodwlrq ri ghew dqg uhdo dssuhfldwlrq1 Lq vxe0
vhfwlrq 815 zh vkrz krz d ohqglqj errp fdq hqg lq vhoi0ixo�oolqj wzlq fulvhv/
surylghg wkdw edlorxw jxdudqwhhv duh suhvhqw1

Zh kdyh vhhq lq wkh suhylrxv vhfwlrq wkdw/ lq wkh devhqfh ri edlorxw jxdu0
dqwhhv/ pdqdjhuv zloo qrw eh lqfolqhg wr lvvxh W0ghew1 Lq rxu prgho/ wkh rqo|
vrxufh ri xqfhuwdlqw| lv wkh vxqvsrw1 Ixuwkhupruh/ pxowlsoh pdunhw fohdulqj
sulfhv/ zklfk duh fuxfldo iru d vxqvsrw wr pdwwhu/ h{lvw rqo| li ghew lv ghqrpl0
qdwhg lq wudgdeohv1 Lw iroorzv wkdw/ lq wkh devhqfh ri edlorxw jxdudqwhhv/ wkhuh
fdqqrw eh dq htxloleulxp lq zklfk sulfhv ghshqg rq wkh vxqvsrw1 Lqvwhdg/
lq hfrqrplhv zlwkrxw edlorxw jxdudqwhhv/ htxloleuld pxvw eh cvdih*= wkh cvdih*
fuhglw pdunhw htxloleuld ri Sursrvlwlrq 4 duh sod|hg hyhu| shulrg dqg �upv
duh dozd|v vroyhqw1

Pdunhw fohdulqj iru qrqwudgdeohv uhtxluhv wkdw frqvxpswlrq dqg lqyhvw0
phqw h{shqglwxuh vxp wr wkh ydoxh ri rxwsxw= _|n6|�| ' R|^|� Iurp Ohppd
BB/ zh kdyh wkdw 6| ' 6r� Wkxv/ lqwhuqdo ixqgv hyroyh dffruglqj wr

�| ' E�� S� ER|^| � R|u
?
| �

' E�� S� ER|^| � �6r�|3��

Rxwsxw lv sursruwlrqdo wr lqwhuqdo ixqgv lq wkh suhylrxv shulrg= ^| '
w6r�|3�

R|3�
�

Frpelqlqj wkhvh htxdwlrqv lw iroorzv wkdw dq| htxloleulxp sdwk ri rxwsxw dqg
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lqwhuqdo ixqgv E^|c �|� pxvw eh d vroxwlrq wr

^| ' w
6r�|3�

6r�|3� n _
^|3�/ | � A +54,

�� #r

�� S
�| ' _� �6r�|3�c | 	 A +55,

�A ' 	_� �6r�A3� +56,

zlwk lqlwldo frqglwlrqv ^f dqg �f ' ef/ dqg zkhuh #r ' E�� S�6r lv wkh cvdih*
fdvk  rz pxowlsolhu1 D vroxwlrq wr +54,0+56, lv dq htxloleulxp li wkh lpsolhg
sulfh sdwk jlyhq e|

R| '

� _n6r�|

^|
| 	 A

_
^A

| ' A
+57,

lv vwhhs hqrxjk wr pdnh wkh whfkqrorj| d srvlwlyh QSY xqghuwdnlqj +l1h1/
R|n�w : E� n o�R| iru doo | 	 A ��

Htxdwlrq +54, vwdwhv wkdw wkh iudfwlrq ri qrqwudgdeohv surgxfwlrq wkdw lv
lqyhvwhg lq hyhu| shulrg ghshqgv rq wkh �qdqfldo vwuhqjwk ri wkh Q0vhfwru1
Li lqwhuqdo ixqgv duh orz/ qrqwudgdeohv �upv fdq eruurz yhu| olwwoh1 Kroglqj
vxsso| �{hg/ zhdn lqyhvwphqw ghpdqg lpsolhv wkdw wkh sulfh lv orz dqg
frqvxphuv devrue d odujhu iudfwlrq ri vxsso|1 Rq wkh rwkhu kdqg/ d vwurqj
Q0vhfwru +kljk �|� zloo wu| wr h{sdqg dqg elg uhvrxufhv dzd| iurp frqvxphuv1
Wklv lqfuhdvhv wkh sulfh1

Htxdwlrq +55, surylghv d c rz ri ixqgv* dffrxqw iru wkh cfrqvrolgdwhg*
Q0vhfwru/ sxwwlqj erwk frkruwv ri pdqdjhuv wrjhwkhu1 Wkh uljkw kdqg vlgh
lv frqvrolgdwhg fdvk  rz= vdohv wr wkh krxvhkrog vhfwru plqxv uhsd|phqw ri
ghew wr iruhljqhuv1 Wkh ohiw kdqg vlgh pd| eh fdoohg cqhw qhz ixqgv udlvhg*=
lw frqvlvwv ri qhz ghew lvvxhg plqxv glylghqgv sdlg rxw1

Zkhwkhu frqvrolgdwhg fdvk  rz lv srvlwlyh ru qhjdwlyh lq htxloleulxp qrz
ghshqgv rq wkh h{sdqvlrq vwudwhj| ri wkh Q0vhfwru/ yld wkh fdvk  rz pxowl0
solhu #r� Li #r 	 �/ wkh Q0vhfwru pdnhv d sur�w wkurxjkrxw1 Li wkh glylghqg
sd|rxw udwh S lv kljk hqrxjk/ lwv vl}h +phdvxuhg/ iru h{dpsoh/ e| wkh ydoxh
ri lqyhvwphqw R|U| ' 6r�|� judgxdoo| pryhv wrzdugv d vwhdg| vwdwh ydoxh1
Lq wklv w|sh ri htxloleulxp/ �upv* ehkdylru lv lqghshqghqw ri wkh suhihuhqfh
vkliw rffxuulqj dw gdwh A� Lw zrxog eh wkh qdwxudo fdvh wr frqvlghu li zh zhuh
lqwhuhvwhg lq orqj uxq lvvxhv1

Lq frqwudvw/ li wkh glylghqg sd|rxw udwh lv orz hqrxjk wr doorz wkh Q0
vhfwru wr jurz/ wkh h{lvwhqfh ri cjurzwk h{shfwdwlrqv* iru wkh Q0vhfwru doorzv
dqrwkhu htxloleulxp1 Wkh Q0vhfwru fdq h{sdqg/ lq idfw uxqqlqj d gh�flw ryhu
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wlph/ lq dqwlflsdwlrq ri vwurqj ghpdqg lq wkh ixwxuh1 Vlqfh zh duh lqwhuhvwhg
lq fkdudfwhul}lqj wkh wudqvlwlrq skdvh ri dq hfrqrp| lq wkh diwhupdwk ri
uhirup/ zh irfxv rq wklv vhfrqg fdvh1 Zh wkxv dvvxph wkdw

Dvvxpswlrq 5 +H{sdqglqj Q0vhfwru,

S 	 q� +58,

Wklv dvvxpswlrq lv qhfhvvdu|/ exw qrw vx!flhqw wr jxdudqwhh jurzwk ri
wkh Q0vhfwru ryhu wlph1 Iluvw/ lw lv dssduhqw iurp wkh  rz0ri0ixqgv htxdwlrq
+55, wkdw wkh Q0vhfwru pxvw eh deryh d cfulwlfdo vl}h* lq shulrg }hur1 Li wklv
lv wkh fdvh/ ghew dqg lqyhvwphqw h{shqglwxuh zloo ulvh ryhu wlph dv Q0vhfwru
�upv lvvxh qhz ghew wr fryhu wkh vhtxhqfh ri gh�flwv1 Vhfrqg/ lq wkh �qdo
shulrg/ wkh dffxpxodwhg ghew pxvw eh uhsdlg1 D ohqglqj errp htxloleulxp
wkxv dovr uhtxluhv d odujh hqrxjk suhihuhqfh vkliw dw wlph A�

Wkh suhylrxv glvfxvvlrq irfxvhg rq wkh �qdqfldo vlgh ri wkh Q0vhfwru dqg/
lpsolflwo|/ rq wkh ydoxh ri rxwsxw +R|^|�1 Wkh whfkqrorj| sdudphwhu w ghwhu0
plqhv krz wklv ulvh lq ydoxh wudqvodwhv lqwr fkdqjhv lq sulfhv dqg txdqwlwlhv1
Li w zhuh yhu| kljk/ vxsso| zrxog rxwsdfh ghpdqg1 Dv d uhvxow wkh sulfh
zrxog idoo ryhu wlph/ zkloh lqyhvwphqw zrxog ulvh1 Dw wkh rwkhu h{wuhph/ li w
zhuh vpdoo/ zh frxog kdyh dq htxloleulxp dorqj zklfk qrqwudgdeohv ehfrph
pruh dqg pruh vfdufh zkloh �upv zrxog eh fkdvlqj wkh uhwxuqv r�huhg e|
ulvlqj sulfhv exw frxog d�rug wr lqyhvw ohvv dqg ohvv1 Wr pdwfk wkh revhuyd0
wlrqv wkdw Q0vhfwru jurzwk frlqflghv zlwk d uhdo dssuhfldwlrq/ zh �{ w dw dq
lqwhuphgldwh ydoxh1

Dvvxpswlrq 6 +Whfkqrorj| Erxqgv,

w 5
�
�c

#r�

#r � �

�
+59,

Zh duh uhdg| wr hvwdeolvk wkh h{lvwhqfh ri ohqglqj errp vdih htxloleuld1

Sursrvlwlrq 5 +Vdih Htxloleuld, Vxssrvh Dvvxpswlrqv 4 dqg 5 krog1

41 Wkhuh lv d uhjlrq . '
q
Eefc _� G ef : e dqg 	_ : _Eef�

r
iru wkh Q0vhfwru*v

lqlwldo ixqgv dqg wkh ghpdqg sdudphwhu/ vxfk wkdw iru doo hfrqrplhv
zlwk Eefc _� 5 ./ d vdih v|pphwulf htxloleulxp h{lvwv lq zklfk ghew dqg
lqyhvwphqw h{shqglwxuh lqfuhdvh ryhu wlph1
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51 Li/ lq dgglwlrq/ Dvvxpswlrq 6 krogv/ wkhq iru odujh hqrxjk A wkhuh lv
d � 	 Ac vxfk wkdw E�� wkh rxwsxw ri qrqwudgdeohv lqfuhdvhv ryhu wlph
iurp � rq/ dqg E��� wkh uhdo h{fkdqjh udwh dssuhfldwhv ehwzhhq � dqg
A � ��

Vxqvsrw Htxloleuld Zh qrz frqvlghu dq hfrqrp| lq zklfk v|vwhplf edlorxw
jxdudqwhhv duh suhvhqw1 Wkh pdlq srlqw lv wkdw hfrqrplhv zklfk zrxog rwkhu0
zlvh h{klelw vdih ohqglqj errpv fdq qrz h{klelw ulvn| ohqglqj errpv/ zklfk
doorz idvwhu jurzwk +�qdqfhg e| cfkhds* W0ghew,/ exw zklfk pd| hqg lq vhoi0
ixo�oolqj wzlq fulvhv1 Zh ehjlq zlwk d suholplqdu| txhvwlrq= wkh srvvlelolw|
ri xqdqwlflsdwhg vhoi0ixo�oolqj fulvhv lq wkh vdih ohqglqj errp htxloleuld ri
Vhfwlrq 8141 Zh wkhq hvwdeolvk wkh h{lvwhqfh ri vxqvsrw htxloleuld/ lq zklfk
wkh ulvn| fuhglw pdunhw htxloleuld ri Vhfwlrq 7 duh sod|hg gxulqj wkh errp1

Vdih Htxloleuld dqg Xqdqwlflsdwhg Fulvhv

Wkh vdih ohqglqj errp htxloleuld ghulyhg lq wkh suhylrxv vxevhfwlrq zloo
frqwlqxh wr eh htxloleuld lq dq hfrqrp| zlwk edlorxw jxdudqwhhv1 Vxssrvh
hyhu| pdqdjhu eholhyhv wkdw wkh vdih htxloleulxp sulfh zloo eh uhdol}hg iru
vxuh rqh shulrg dkhdg1 Vlqfh wkh h{lvwhqfh ri edlorxw jxdudqwhhv lv luuhohydqw/
pdqdjhuv zloo vlpso| sod| wkh ehvw vdih sodq1 Dv d uhvxow/ wkh sulfh hyroyhv
h{dfwo| dv lq d vdih htxloleulxp1

Wr wklqn derxw xqdqwlflsdwhg fulvhv/ zh xvh wkh idfw wkdw pdqdjhuv duh
lqgl�huhqw ehwzhhq W dqg Q ghew li sulfhv duh ghwhuplqlvwlf +e| Ohppd
BB,1 Vxssrvh wkdw ghew lv dfwxdoo| ghqrplqdwhg lq wudgdeohv1 Xqdqwlflsdwhg
fulvhv fdq qrz rffxu gxulqj vx!flhqwo| orqj vdih ohqglqj errpv1 Lqghhg/ zh
nqrz iurp vhfwlrq 7 wkdw pxowlsoh pdunhw fohdulqj sulfhv h{lvw/ surylghg wkh
dprxqw ri W0ghew wr eh uhsdlg lq shulrg | lv odujh hqrxjk=

�6r�|3� : _| n6re +5:,

Zh fdoo d vwdwh E^|3�c �|3�, iudjloh li +5:, krogv1 Li wkh hfrqrp| lv lq d iudjloh
vwdwh/ wkhq rxwvwdqglqj ghew lv vr odujh wkdw lw fdqqrw eh uhsdlg e| vhoolqj
rxwsxw rqo| wr frqvxphuv dqg qhz pdqdjhuv wkdw vwduw zlwk e1 Lw iroorzv
wkdw wkhuh lv d sulfh zklfk fohduv wkh pdunhw e| ghidxowlqj doo �upv1

Iudjlolw| qhhg qrw eh suhvhqw dw doo wlphv lq d vdih ohqglqj errp htxlole0
ulxp1 Lq sduwlfxodu/ li frqwudfw hqirufhdelolw| lv qrw hdv| +orz �,c dqg e lv
odujh uhodwlyh wr efc wkh lqlwldo skdvh ri d errp +�|3� forvh wr ef, qhhg qrw
eh iudjloh1 Krzhyhu/ e| Sursrvlwlrq 5/ lq dq| ohqglqj errp htxloleulxp wkh
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ghew exughq u| ' �6r�|3� lv lqfuhdvlqj ryhu wlph1 Wkh hfrqrp| pxvw wkxv
hqwhu lqwr d ciudjloh uhjlrq* li wkh errp frqwlqxhv orqj hqrxjk1 Ri frxuvh/
wkh hfrqrp| fdqqrw eh lq d iudjloh vwdwh lq shulrg A � �= wkhuh fdq qhyhu eh
d fulvlv lq wkh �qdo shulrg ehfdxvh �upv gr qrw uhlqyhvw1

Dqwlflsdwhg Fulvhv

Lw lv whfkqlfdoo| vlpsoh wr irfxv rq xqdqwlflsdwhg fulvhv/ exw lw lv frq0
fhswxdoo| xqvdwlvidfwru| iru vhyhudo uhdvrqv1 Iluvw/ iurp Ohppd BB/ �upv
duh lqgl�huhqw ehwzhhq W dqg Q ghew lq d vdih htxloleulxp1 Zh zrxog wkxv
eh dvvxplqj iudjlolw|1 Rqo| li fulvhv duh dqwlflsdwhg fdq zh udwlrqdol}h wklv
iudjlolw| dv d uhvxow ri ulvn| ghew ghqrplqdwlrq1 Vhfrqg/ wkh hfrqrp| zlwk
dqwlflsdwhg fulvhv zloo ehkdyh gl�huhqwo| zkloh qr fulvhv rffxu= rqo| li fulvhv
duh dqwlflsdwhg fdq zh pdnh wkh srlqw wkdw jurzwk lv idvwhu zlwk edlorxw
jxdudqwhhv1

Zh duh wkxv ohg wr wdfnoh wkh pruh gl!fxow txhvwlrq ri zkhwkhu fulvhv
fdq dfwxdoo| rffxu zlwk srvlwlyh suredelolw| dorqj wkh htxloleulxp sdwk1 Zh
nqrz iurp Vhfwlrq 7 wkdw xqghu h{fkdqjh udwh ulvn dqg edlorxw jxdudqwhhv/
pdqdjhuv pd| fuhdwh fuhglw ulvn iurp uhdo h{fkdqjh udwh ulvn e| �qdqflqj
lqyhvwphqw zlwk W ghew1 Wkh| zloo gr vr lq sduwlfxodu li wkh| h{shfw E�� d
vx!flhqwo| kljk uhwxuq rq lqyhvwphqw lq wkh devhqfh ri d ghsuhfldwlrq/ E���
d vx!flhqwo| orz uhwxuq diwhu d ghsuhfldwlrq/ vr wkdw lw lv srvvleoh wr fodlp
wkh edlorxw vxevlg| e| ghidxowlqj> dqg E���� d vx!flhqwo| orz suredelolw| ri
d fulvlv/ zklfk hqvxuhv wkdw wkh h{0dqwh h{shfwhg uhwxuq lv kljk hqrxjk dqg
eruurzlqj frqvwudlqwv elqg1 Vhfwlrq 7 kdv dovr vkrzq wkdw li wkhuh lv hqrxjk
W ghew/ wkhuh duh wzr pdunhw fohdulqj sulfhv/ zkhuh wkh orzhu sulfh edqnuxswv
�upv/ dqg khqfh wuljjhuv d edlorxw1 Wkh txhvwlrq lv zkhwkhu wkhvh wzr h�hfwv
fdq eh hohphqwv ri rqh frqvlvwhqw vwru|1

Irupdoo|/ fdq zh frqvwuxfw dq htxloleulxp sulfh surfhvv/ e| pdnlqj wkh
vxqvsrw yduldeoh j| vhohfw dprqj pdunhw fohdulqj sulfhv/ vxfk wkdw wkh uhvxow0
lqj uhwxuq glvwulexwlrq hqfrxudjhv �upv wr lvvxh hqrxjk W ghew wr ydolgdwh
wkh sulfh surfhvvB Lq rwkhu zrugv/ zh qhhg wr frqvwuxfw d vhw ri eholhiv derxw
ixwxuh sulfhv wkdw lv frqvlvwhqw zlwk d udwlrqdoo| dqwlflsdwhg vhoi0ixo�oolqj ful0
vlv1 Zh wkxv qhhg wr �qg d udqjh ri suredelolwlhv k iru wkh cvxqvsrw surfhvv*/
vr wkdw wkh vxqvsrw cpdwwhuv* ryhu d qxpehu ri shulrgv ehiruh wkh qh{w wr
odvw rqh1

Frqvlghu d w|slfdo shulrg |� �� Vxssrvh djhqwv eholhyh wkdw wkhuh zloo eh
d fulvlv zlwk suredelolw| � � k lq shulrg |c dqg wkdw wklv ulvn lqgxfhv wkhp
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wr lvvxh W0ghew1 Lq wkh jrrg vwdwh lq shulrg |/ �upv duh vroyhqw/ dqg wkh
wudqvlwlrq lv vlplodu wr wkh vdih fdvh=

�| ' E�� S� ER|^| � u|�

' E�� S�
�
R|^| � k3��6o�|3�

�
Vwloo frqglwlrqlqj rq wkh jrrg vwdwh/ wkh pdunhw fohdulqj dqg  rz ri ixqgv
htxdwlrqv duh dovr hvvhqwldoo| wkh vdph dv lq wkh vdih fdvh=

_n6o�| ' R|^| +5;,

^| '
w6o�|3�

R|3�
+5<,

Lw iroorzv wkdw iru k forvh wr �/ l1h1 li fulvhv duh d uhodwlyho| cuduh hyhqw*/ wkh
hyroxwlrq ri wkh hfrqrp| dorqj wkh coxfn| sdwk*/ dorqj zklfk qr fulvlv rffxuv/
lv hvvhqwldoo| wkh vdph dv lq wkh vdih ohqglqj errp htxloleuld1 Pruhryhu/ iru k
forvh wr rqh/ zh kdyh Re| � R| dqg wkh h{shfwhg uhwxuq lv forvh wr wkh rqh wkdw
zrxog suhydlo lq d vdih htxloleulxp zlwk wkh vdph lqlwldo frqglwlrqv1 Wklv
vxjjhvwv wkdw wkhuh lv d udqjh ri fulvlv suredelolwlhv/ E�� k� 5 Efc �� k�/ iru
zklfk lqwhuqdo ixqgv lqfuhdvh ryhu wlph dqg uhwxuqv duh vx!flhqwo| kljk wr
doorz srvlwlyh lqyhvwphqw1

Frqglwlrq +ll, lv vdwlv�hg zkhq �upv jr edqnuxsw lq wkh edg vwdwh1 Li d
fulvlv dfwxdoo| rffxuv lq wkh edg vwdwh/ lqwhuqdo ixqgv ri wkh qhz frkruw duh
�| ' e� Wkh htxloleulxp sulfh pxvw eh orz hqrxjk wr edqnuxsw wkh lqfxpehqw
frkruw +	ZER

|
� 	 f�=

R
|
^| ' _n6oe 	 k3��6o�|3� +63,

Fohduo|/ iru k forvh wr rqh/ wklv lv lpsolhg e| wkh frqglwlrq iru d iudjloh vwdwh
+5:,1 Lw iroorzv wkdw li wkh hfrqrp| lv lq d iudjloh vwdwh lq shulrg | � �/ d
fulvlv fdq rffxu lq shulrg | zlwk frqglwlrqdo suredelolw| � � k� Lw uhpdlqv
wr fkdudfwhul}h wkh wklug vwdjh ri wkh htxloleulxp sdwk1 Vlqfh wkh hfrqrp|
fdqqrw eh lq d iudjloh vwdwh dw A � �c wkhuh pxvw eh d vzlwfk wr d vdih sdwk
qr odwwhu wkdq A � 2� Fohduo| wkh ghpdqg vkliw dw whuplqdo wlph A +l1h1/ 	_�
pxvw eh odujh hqrxjk wr hqvxuh wkdw wkh Q0vhfwru fdq uhsd| lwv dffxpxodwhg
gh�flwv1 Zh frqfoxgh wkdw li wkh Q0vhfwru kdv hqrxjk wlph wr jurz/ wkh
vxqvsrw fdq hyhqwxdoo| pdwwhu dqg vhoi0ixo�oolqj fulvhv fdq eh dqwlflsdwhg1
Zh qrz irupdoo| ghvfuleh rqh sduwlfxodu vxqvsrw htxloleulxp/ zklfk zh zloo
xvh ehorz wr lqwhusuhw uhfhqw vw|ol}hg idfwv derxw ohqglqj errpv dqg fulvhv1
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Sursrvlwlrq 6 +Vxqvsrw Htxloleuld, Vxssrvh Dvvxpswlrqv 405 krog dqg
ohqghuv duh ixoo| edlohg rxw +8 ' �� lq wkh hyhqw ri d phowgrzq1

41 Wkhuh h{lvwv d uhjlrq

7 '
q
Eefc kc Ac _� G ef : ec k : k Eef� c A : A Eefc k� c 	_ : _ Eefc kc A �

r
iru wkh Q0vhfwru*v lqlwldo ixqgv/ wkh suredelolw| ri qr fulvlv/ wkh whupl0
qdo wlph/ dqg wkh ghpdqg sdudphwhu/ vxfk wkdw iru doo hfrqrplhv zlwk�
efc kc Ac 	_

�
5 7/ d vxqvsrw htxloleulxp h{lvwv1

51 Lq wkh htxloleulxp wkhuh lv dq lqwhuydo d� c � o/ zlwk � � A � �c gxulqj
zklfk d fulvlv rffxuv zlwk frqglwlrqdo suredelolw| � � kc surylghg wkdw
wkhuh kdv qrw ehhq d fulvlv xs wr |� �� Wkh suredelolw| ri wzr fulvhv lq
wkh lqwhuydo dfc A o lv }hur1

61 Li/ lq dgglwlrq/ Dvvxpswlrq 6 krogv/ wkhq wkhuh lv d � 5 d� c A � vxfk
wkdw/ dorqj wkh coxfn| sdwk* rq zklfk qr fulvlv rffxuv/ E�� wkh rxwsxw ri
qrqwudgdeohv lqfuhdvhv ryhu wlph iurp � rq/ dqg E��� wkh uhdo h{fkdqjh
udwh dssuhfldwhv ehwzhhq � dqg A � ��

71 Li d fulvlv rffxuv dw |/ lqyhvwphqw dqg fuhglw duh orzhu lq | wkdq lq |��1
Wkh uhdo h{fkdqjh udwh ghsuhfldwhv iurp | � � wr |� Li e 	 e 	 _

Ew3��6r /
rxwsxw idoov ehwzhhq | dqg |n ��

Lw vkrxog eh hpskdvl}hg wkdw wkh olnholkrrg ri vhoi0ixo�oolqj fulvhv lv qrw
d iuhh sdudphwhu1 Iluvw/ VH h{lvw rqo| li fulvhv duh uhodwlyho| uduh hyhqwv1 Li
wkh suredelolw| ri d fulvlv zdv wrr kljk/ orz h{ dqwh uhwxuqv zrxog glvfrxudjh
pdqdjhuv iurp lqyhvwlqj lq wkh �uvw sodfh1 Zh wdnh wklv ihdwxuh ri wkh prgho
dv d fkhfn ri wkh sodxvlelolw| ri rxu sduwlfxodu vxqvsrw vwru|1 Vhfrqg/ fulvhv
duh pruh olnho| wr kdsshq wrzdug wkh hqg ri d errp/ dv wkh dqwlflsdwhg
hyhqw wkdw wuljjhuhg wkh errp gudzv qhdu1 Qrwh wkdw hyhq wkrxjk survshulw|
lv qhdu iru wkh Q0vhfwru/ iudjlolw| dqg wkh vl}h ri d srvvleoh grzqwxuq ehfrph
pruh vhyhuh1

71714 Sduhwr Rswlpdo yhuvxv Htxloleulxp Qrqwudgdeohv* Surgxf0

wlrq

Wr kljkoljkw wkh uroh ri edlorxw jxdudqwhhv/ zh frpsduh vdih dqg ulvn|
htxloleuld lq wkh iroorzlqj uhvxow=
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Fruroodu| 7 +H�hfwv ri Edlorxw Jxdudqwhhv, Frqvlghu wzr hfrqrplhv D
dqg E zlwk sdudphwhuv lq 71 Wkh rqo| gl�huhqfh ehwzhhq wkhvh hfrqrplhv
lv wkdw D kdv v|vwhplf edlorxw jxdudqwhhv1 Wkhq/ wkhuh lv dq VH zkhuh D
dqg E ehkdyh lghqwlfdoo| xs wr wlph ��2c diwhu zklfk wkh Q0vhfwru lq hfrq0
rp| D jurzv idvwhu dqg h{klelwv kljkhu ohyhudjh dorqj wkh oxfn| sdwk/ dv orqj
dv d fulvlv grhv qrw rffxu1 Krzhyhu/ D h{shulhqfhv d fulvlv dqg vxevhtxhqw
uhfhvvlrq zlwk srvlwlyh suredelolw| zkloh E grhv qrw1

Wklv Fruroodu| lpsolhv wkdw v|vwhplf edlorxw jxdudqwhhv pljkw lqgxfh
idvwhu hfrqrplf jurzwk e| hdvlqj eruurzlqj frqvwudlqwv1 Wkxv/ lw lv qrw
reylrxv wkdw holplqdwlqj wkhp lv ghvludeoh xqghu doo flufxpvwdqfhv1 Wr looxv0
wudwh wklv srlqw/ lw lv xvhixo wr fkdudfwhul}h wkh vhw ri Sduhwr rswlpd1 Wkh
doorfdwlrq sureohp wkdw kdv wr eh vroyhg lq rxu hfrqrp| lv E�� wr glvwule0
xwh wkh dydlodeoh hqgrzphqw ri wudgdeohv dprqj frqvxphuv dqg pdqdjhuv
dqg E��� wr h!flhqwo| dffxpxodwh qrqwudgdeohv wr htxdwh wkh pdujlqdo udwhv
ri vxevwlwxwlrq dqg wudqvirupdwlrq= _|

�|
' qw _|n�

�|n�
� Lw iroorzv wkdw wkh Sduhwr

rswlpdo surgxfwlrq ri Q0jrrgv fdq eh fkdudfwhul}hg e| wkh iroorzlqj odz ri
prwlrq=49

^| '

3
C�� �� q

� n qA3|
�

	_E�3q�
_

� �
�
4
D w^|3�> | ' �c ���c A +64,

Wkh iudfwlrq ri rxwsxw wkdw vkrxog eh ghyrwhg wr lqyhvwphqw lv wkxv lqfuhdv0
lqj ryhu wlph/ dqg ghshqgv srvlwlyho| rq wkh dqwlflsdwhg suhihuhqfh vkliw 	_

_
�

Frpsdulqj +64, dqg +54,/ wkhuh lv qr uhdvrq wkdw wkh xvh ri qrqwudgdeohv lq
d qr0edlorxw uhjlph vkrxog eh Sduhwr rswlpdo1 Lqyhvwphqw frxog eh wrr odujh
ru wrr vpdoo/ ghshqglqj rq wkh �qdqfldo srvlwlrq ri wkh Q0vhfwru1 Lq idfw/ li
wkh ixwxuh orrnv vx!flhqwo| euljkwhu wkdq wkh suhvhqw/ wkh suhvhqfh ri edlorxw
jxdudqwhhv pljkw eulqj wkh sdwk ri Q0jrrgv rxwsxw qhduhu wr wkh Sduhwr rs0
wlpdo sdwk/ dv vkrzq lq Iljxuh 71 Wklv lv ehfdxvh edlorxw jxdudqwhhv pljkw
lqgxfh d idvwhu jurzwk udwh ri rxwsxw +vhh +54, dqg +5<,,1

49Wkh nh| khuh lv wkdw rqo| qrqwudgdeohv duh xvhg wr surgxfh qrqwudgdeohv/ dqg rqo|
wkh frqvxphu hqmr|v qrqwudgdeohv1 Wklv phdqv wkdw wkh Sduhwr rswlpdo odz ri prwlrq iru
qrqwudgdeohv fdq eh ghulyhg lqghshqghqwo| ri pdqdjhuldo suhihuhqfhv dqg zhoiduh zhljkwv
ri gl�huhqw djhqwv1
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Uhihuhqfhv
^4` Djklrq/ Sklolssh/ Sklolssh Edfkhwwd/ dqg Deklmlw Edqhumhh +5333,/

�Fdslwdo Pdunhwv dqg wkh Lqvwdelolw| ri Rshq Hfrqrplhv/� plphr/ Vwxg|
Fhqwhu Jhu}hqvhh1

^5` Ehuqdqnh/ Ehq/ Pdun Jhuwohu dqg Vlprq Jlofkulvw +4<<<,/ �Wkh Ilqdq0
fldo Dffhohudwru lq d Txdqwlwdwlyh Exvlqhvv F|foh Iudphzrun1� QEHU
zrunlqj sdshu 97881

^6` Exuqvlgh/ Fudlj/ Pduwlq Hlfkhqedxp dqg Vhujlr Uhehor/ +5333,/ �Rq
wkh Ixqgdphqwdov ri Vhoi0Ixo�oolqj Vshfxodwlyh Dwwdfnv/� QEHU zrunlqj
sdshu :8871

^7` Fdedoohur/ Ulfdugr dqg Duylqg Nulvkqdpxuwk| +4<<<,/ �Hphujlqj Pdu0
nhwv Fulvhv= Dq Dvvhw Pdunhwv Shuvshfwlyh/� plphr/ PLW1

^8` Fdoyr/ Jxloohupr +4<<;,/ �Fdslwdo Iorzv dqg Fdslwdo Pdunhw Fulvhv=
Wkh Vlpsoh Hfrqrplfv ri Vxgghq Vwrsv/� Mrxuqdo ri Dssolhg Hfrqrplfv/
ss 6808711

^9` Fkdqj Urehuwr dqg Dqguhv Yhodvfr +4<<;,/ �Ilqdqfldo Fulvhv lq Hphuj0
lqj Pdunhwv= D Fdqrqlfdo Prgho/� QEHU zrunlqj sdshu 99391

^:` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl dqg Qrxulho Urxelql +4<<;,1 �Sdshu
Wljhuv/� plphr/ Qhz \run Xqlyhuvlw|1

^;` Jrxulqfkdv/ Slhuuh Rolylhu/ Rvfdu Odqghuuhwfkh/ dqg Urguljr Ydoghv
+4<<<,/ �Ohqglqj Errpv= Vrph Vw|ol}hg Idfwv/� plphr/ Sulqfhwrq Xql0
yhuvlw|1

^<` Ndxipdq/ Jhrujh

^43` Nudd|/ Dduw +5333,/ �Gr Kljk Lqwhuhvw Udwhv Ghihqg Fxuuhqflhv Gxulqj
Vshfxodwlyh DwwdfnvB� plphr/ Wkh Zruog Edqn1

^44` Nuxhjhu/ Dqqh dqg Ddurq Wruqhoo +5333,/ �Wkh Uroh ri Edqn Ohqglqj
lq Uhfryhulqj Iurp Fulvhv= Ph{lfr 4<<804<<;/� QEHU zrunlqj sdshu
:3751

^45` Nuxjpdq/ Sdxo +4<<;,/ �Exeeoh/ Errp/ Fudvk= Wkhruhwlfdo Qrwhv rq
Dvld*v Fulvlv1� Zrunlqj Sdshu/ PLW1
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^46` PfNlqqrq/ Urqdog dqg Kxz Sloo +4<<;,/ �Lqwhuqdwlrqdo Ryhueruurz0
lqj= D Ghfrpsrvlwlrq ri Fuhglw dqg Fxuuhqf| Ulvnv1� Zrunlqj Sdshu/
Vwdqirug1

^47` Vdfkv/ Mh�uh|/ Ddurq Wruqhoo dqg Dqguhv Yhodvfr +4<<9,1 �Ilqdqfldo
Fulvhv lq Hphujlqj Pdunhwv= Wkh Ohvvrqv Iurp 4<<8/� Eurrnlqjv Sdshuv
rq Hfrqrplf Dfwlylw|1

^48` Vfkqhlghu/ Pduwlq +4<<<,/ �Eruurzlqj Frqvwudlqwv lq d G|qdplf Prgho
ri Edqn Dvvhw dqg Oldelolw| Pdqdjhphqw�/ plphr/ Xqlyhuvlw| ri
Urfkhvwhu

^49` Vfkqhlghu/ Pduwlq dqg Ddurq Wruqhoo +4<<<,/ �Ohqglqj Errpv dqg Dvvhw
Sulfh Lq dwlrq/� zrunlqj sdshu/ XFOD1

^4:` Vfkqhlghu/ Pduwlq dqg Ddurq Wruqhoo +5333,/ �Edodqfh Vkhhw H�hfwv/
Edlorxw Jxdudqwhhv dqg Ilqdqfldo Fulvhv/� zrunlqj sdshu/ XFOD1

^4;` Wruqhoo/ Ddurq +4<<<,/ �Frpprq Ixqgdphqwdov lq wkh Whtxlod dqg
Dvldq Fulvhv/� QEHU zrunlqj sdshu :4<61

^4<` Wruqhoo/ Ddurq +5333,/ �Sulydwl}lqj wkh Sulydwl}hg/� lq D1 Nuxhjhu/ hg1
111111

^53` Z|qh/ Mrvh +5333,/ 11111
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Ratio of Nontradables (Construction) to Tradables (Manufacturing).  
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Banks’ loans (22d) and deposits (24+25). Percent of GDP 
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RER (SDRWPI), 1990=100 
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“The real exchange rate is defined as the real price of the real dollar (RER = E P* / P)1.  

Where E is the nominal exchange rate, P is the domestic price (measured by the 

consumer price index), and P* refers to the world price.  The SDR-WPI index2 is used to 

measure the international price level, which is a measure of the cost, in U.S. dollars of a 

basket of wholesale price index baskets, and attempts to measure the “world” purchasing 

power of a dollar by taking the wholesale price indices of the five countries (the United 

States, Germany, Japan, the United Kingdom, and France) whose currencies are part of 

the International Monetary Fund’s currency unit, SDR (Special Drawing Right).  To 

obtain the SDR-WPI the WPI of each of the reference countries is multiplied by the 

dollar price of the country’s currency, then a weighted average of all five baskets is 

taken, with fixed weights equal to the ones IMF uses in its construction of the SDR (.40 

for the U.S. dollar, .21 for the German mark, .17 for the Japanese yen, and .11 each for 

the British pound and the French franc)  3.” (Wong, 2000) 

                                                 
1 Thus, in this paper a real exchange rate appreciation means a reduction in the measure of the RER. 
2 As in Harberger (1989). 
3 These were the weights the IMF used from January 1991 to January 1996. 
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