
Ixqgdphqwdo ghwhuplqdqwv ri wkh
Dvldq fulvlv= wkh uroh ri ?qdqfldo
iudjlolw| dqg h{whuqdo lpedodqfhvú

Jldqfduor Fruvhwwl
\doh Xqlyhuvlw| dqg Xqlyhuvlw| ri Erorjqd

Sdror Shvhqwl
Ihghudo Uhvhuyh Edqn ri Qhz \run dqg QEHU

Qrxulho Urxelql
Qhz \run Xqlyhuvlw|/ FHSU dqg QEHU

Iluvw gudiw= Pd| 4<<<
Uhylvhg= Qryhpehu 4<<<

WZh wkdqn Wdndwrvkl Lwr/ Fduphq Uhlqkduw/ Ddurq Wruqhoo/ dqg vhplqdu sdu0
wlflsdqwv dw wkh QEHU Whqwk Dqqxdo Hdvw Dvld Vhplqdu iru khosixo frpphqwv dqg
vxjjhvwlrqv1 Plfkhoh Fdydoor dqg Vfrww Qlfkrovrq kdyh surylghg h{fhoohqw uhvhdufk
dvvlvwdqfh1 Jldqfduor Fruvhwwl dfnqrzohgjhv ?qdqfldo vxssruw iurp PXUVW1 Wkh
ylhzv h{suhvvhg khuh duh wkrvh ri wkh dxwkruv/ dqg gr qrw qhfhvvdulo| uh hfw
wkrvh ri wkh Ihghudo Uhvhuyh Edqn ri Qhz \run/ wkh Ihghudo Uhvhuyh V|vwhp/
ru dq| rwkhu lqvwlwxwlrq zlwk zklfk wkh dxwkruv duh d!oldwhg1 Fruuhvsrqghqfh=
fruvhwwlChfrq1|doh1hgx/ sdror1shvhqwlCq|1iue1ruj/ dqg qurxelqlCvwhuq1q|x1hgx1



4 Lqwurgxfwlrq
Hslvrghv ri vshfxodwlyh dwwdfnv rq fxuuhqflhv lq wkh 4<<3v +vxfk dv wkh 4<<50
<6 fulvlv lq wkh Hxurshdq Prqhwdu| V|vwhp/ wkh 4<<7 Ph{lfdq shvr froodsvh/
dqg hvshfldoo| wkh Dvldq wxuprlo ri 4<<:0<;, kdyh jhqhudwhg d frqvlghudeoh
9 dqg ?qho| edodqfhg9 ghedwh rq zkhwkhu fxuuhqf| dqg ?qdqfldo lqvwdelo0
lw| vkrxog eh dwwulexwhg wr duelwudu| vkliwv lq pdunhw h{shfwdwlrqv dqg frq?0
ghqfh/ udwkhu wkdq wr zhdnqhvvhv lq wkh vwdwh ri hfrqrplf ixqgdphqwdov14 \hw/
dgyrfdwhv ri erwk wkh cixqgdphqwdolvw* dqg wkh cqrq0ixqgdphqwdolvw* ylhzv
djuhh lq sulqflsoh wkdw d ghwhulrudwlqj pdfurhfrqrplf rxworrn lqfuhdvhv wkh
ghjuhh wr zklfk dq hfrqrp| lv yxoqhudeoh wr d fulvlv1

Wkh sureohpdwlf hfrqrplf dqg ?qdqfldo frqglwlrqv lq Vrxwkhdvw Dvld lq
wkh |hduv suhfhglqj wkh fulvlv kdyh ehhq grfxphqwhg lq d qxpehu ri uhfhqw
vwxglhv +lqfoxglqj rxu rzq frqwulexwlrq lq Fruvhwwl/ Shvhqwl dqg Urxelql
+4<<<e,,15 D zlghvsuhdg ylhz krogv wkdw/ zkhwkhu ru qrw wkh soxqjhv lq
dvvhw sulfhv diwhu wkh huxswlrq ri wkh fulvlv zhuh gulyhq e| d vhoi0ixo?oolqj
h{shfwdwlrqv dqg d sdqlf/ zhdn hfrqrplf ixqgdphqwdov zhuh d fuxfldo hohphqw
lq wkh jhqhvlv ri wkh fulvlv/ dv zhoo dv lq lwv vsuhdg dfurvv frxqwulhv1 Lq vxssruw
ri wklv wkhvlv/ lq wklv sdshu zh suhvhqw vrph suholplqdu| irupdo hylghqfh rq
wkh olqnv ehwzhhq lqglfdwruv ri fxuuhqf| lqvwdelolw| lq 4<<: dqg d qxpehu
ri lqglfdwruv ri uhdo dqg ?qdqfldo iudjlolw| dw wkh rqvhw ri wkh fulvlv1 Wkh
sursrvhg whvwv gr qrw dlp dw glvfulplqdwlqj dprqj dowhuqdwlyh h{sodqdwlrqv
9 udwkhu/ wkh jrdo khuh lv wr surylgh d vhw ri edvholqh uhvxowv wr frpsohphqw
dqg lqwhjudwh suhylrxv dqdo|vhv srlqwlqj dw wkh iudjloh vwdwh ri wkh Vrxwkhdvw
Dvldq hfrqrplhv ehiruh wkh huxswlrq ri wkh fulvlv1

Rqh ri wkh lqwhuhvwlqj slhfhv ri hylghqfh wkdw fruurerudwhv d ixqgdphqwdo
lqwhusuhwdwlrq ri wkh fulvlv lv wkdw zhoo0shuiruplqj Dvldq frxqwulhv zhuh vsduhg

4Dprqj uhfhqw vwxglhv irfxvlqj rq wkh odujh0vfdoh vshfxodwlyh hslvrghv lq wkh 4<<3v
ehiruh wkh Dvldq fulvlv/ vhh Hlfkhqjuhhq dqg Z|sorv} +4<<6, dqg Exlwhu/ Fruvhwwl dqg
Shvhqwl +4<<;d/ e, rq wkh Hxurshdq Prqhwdu| V|vw|hp fulvlv ri 4<<50<6/ dqg Vdfkv/ Wruqhoo
dqg Yhodvfr +4<<9, rq wkh Ph{lfdq shvr fulvlv ri 4<<71 D qxpehu ri uhfhqw frqwulexwlrqv
rq ?qdqfldo dqg edodqfh ri sd|phqwv fulvhv surylgh d glvfxvvlrq ri wkh lvvxhv lqwurgxfhg
lq wklv sdshu9 dprqj rwkhuv vhh Gruqexvfk/ Jrogidmq dqg Ydoghv +4<<8,/ Plohvl0Ihuuhwwl
dqg Ud}lq +4<<9,/ Plvknlq +4<<9,/ Ndplqvn|/ Ol}rqgr dqg Uhlqkduw +4<<;, dqg Urxelql
dqg Zdfkwho +4<<;,1

5D sduwldo olvw ri dqdo|vhv ri wkh Dvldq fulvlv lqfoxghv Gruqexvfk +4<<;,/ Ihogvwhlq
+4<<;,/ Jrogvwhlq +4<<;,/ LPI +4<<;,/ dqg Udghohw dqg Vdfkv +4<<;,1 D odujh qxpehu ri
frqwulexwlrqv rq wkh fulvlv duh dydlodeoh rqolqh rq Qrxulho Urxelql*v Dvldq Fulvlv Krphsdjh
dw zzz1vwhuq1q|x1hgx2�qurxelql2dvld2DvldKrphsdjh1kwpo1
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lwv prvw shuydvlyh frqvhtxhqfhv1 Wdlzdq/ Vlqjdsruh/ dqg Krqj Nrqj zhuh/
uhodwlyho| vshdnlqj/ ohvv d>hfwhg e| wkh uhjlrqdo wxuprlo1 Wkh Krqj Nrqj
fxuuhqf| sdulw| zdv pdlqwdlqhg ghvslwh vwurqj vshfxodwlyh dwwdfnv1 Wdlzdq
dqg Vlqjdsruh ghflghg wr ohw wkhlu fxuuhqf|  rdw udwkhu wkdq orvh uhvhuyhv
e| dwwhpswlqj wr vwdelol}h wkh h{fkdqjh udwh> krzhyhu/ wkh ghsuhfldwlrq udwhv
ri wkhlu fxuuhqflhv zhuh prghvw/ dqg/ prvw lpsruwdqwo|/ wkhvh frxqwulhv glg
qrw h{shulhqfh gudvwlf uhyhuvdov lq pdunhw vhqwlphqw/ ?qdqfldo sdqlf/ dqg
odujh0vfdoh ghew fulvhv1

Wkh wkuhh frxqwulhv wkdw zhuh rqo| plogo| d>hfwhg e| wkh wxuprlo vkduhg
d qxpehu ri fkdudfwhulvwlfv= ?uvw/ wkhlu wudgh dqg fxuuhqw dffrxqw edodqfhv
zhuh lq vxusoxv lq wkh 4<<3v dqg wkhlu iruhljq ghew zdv orz +Wdlzdq zdv d
qhw iruhljq fuhglwru wrzdugv ELV edqnv,> vhfrqg/ wkh| kdg d uhodwlyho| odujh
vwrfn ri iruhljq h{fkdqjh uhvhuyhv frpsduhg wr wkh fulvlv frxqwulhv> wklug/
wkhlu ?qdqfldo dqg edqnlqj v|vwhpv glg qrw vx>hu iurp wkh vdph vwuxfwxudo
zhdnqhvvhv dqg iudjlolw| revhuyhg lq wkh fulvlv frxqwulhv> ?qdoo|/ wkh| zhuh
shukdsv ohvv h{srvhg wr irupv ri vr0fdoohg cfurq| fdslwdolvp*/ wkdw lv/ iurp wkh
v|vwhp ri lqwhuplqjohg lqwhuhvwv dprqj ?qdqfldo lqvwlwxwlrqv/ srolwlfdo ohdghuv
dqg frusrudwh holwhv wkdw zdv fkdudfwhulvwlf ri Nruhd/ Lqgrqhvld/ Pdod|vld dqg
Wkdlodqg16 Fklqd dovr idoov lq wkh fdwhjru| ri frxqwulhv wkdw zhuh qrw vxemhfw
wr glvuxswlyh vshfxodwlyh suhvvxuh9 wkh Fklqhvh fxuuhqf| glg qrw ghsuhfldwh
lq 4<<:1 Krzhyhu/ wkh suhvhqfh ri frqvwudlqwv rq fdslwdo prelolw| pdnh lw
gl!fxow wr frpsduh wkh shuirupdqfh ri wklv frxqwu| zlwk wkh rwkhuv1

Frqyhuvho|/ dv d jurxs/ wkh frxqwulhv wkdw fdph xqghu dwwdfn lq 4<<: kdg
wkh odujhvw fxuuhqw dffrxqw gh?flwv wkurxjkrxw wkh 4<<3v1 Zkloh wkh ghjuhh ri
uhdo dssuhfldwlrq ryhu wkh 4<<3v gl>huhg zlgho| dfurvv Dvldq frxqwulhv/ zlwk
wkh lpsruwdqw h{fhswlrq ri Nruhd doo wkh fxuuhqflhv wkdw fudvkhg lq 4<<: kdg
h{shulhqfhg d uhdo dssuhfldwlrq1

Wkh olwhudwxuh kdv srlqwhg rxw vhyhudo idfwruv wkdw frqwulexwhg wr wkh
ghwhulrudwlrq ri ixqgdphqwdov lq Hdvw Dvld1 Wkh uhjlrq h{shulhqfhg vljql?0
fdqw qhjdwlyh whupv ri wudgh vkrfnv lq 4<<9/ zlwk wkh idoo lq sulfh ri vhpl0
frqgxfwruv dqg rwkhu jrrgv1 Iru prvw frxqwulhv klw e| wkh fulvlv/ wkh orqj
vwdjqdwlrq ri wkh Mdsdqhvh hfrqrp| kdg ohg wr d vljql?fdqw vorzgrzq ri
h{sruw jurzwk1 Forvh wr wkh rqvhw ri wkh fulvlv/ wkh deruwlyh Mdsdqhvh uh0

6Qrwh wkdw wkh fulvlv ri wkh Sklolsslqhv/ d frxqwu| zlwk ehwwhu ixqgdphqwdov dqg d ohvv
iudjloh ?qdqfldo v|vwhp wkdq rwkhu frxqwulhv lq wkh uhjlrq/ zdv dovr uhodwlyho| frqwdlqhg1
Hyhq wkrxjk wkh h{fkdqjh udwh soxqjhg dqg wkh vwrfn pdunhw gursshg e| ryhu 63( lq
4<<:/ wklv frxqwu| glg qrw h{shulhqfh wkh h{whqw ri wkh wxuprlo dqg ?qdqfldo sdqlf wkdw
klw Nruhd/ Wkdlodqg/ Lqgrqhvld dqg Pdod|vld1
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fryhu| ri 4<<9 zdv ryhuvkdgrzhg e| d ghfolqh lq dfwlylw| lq 4<<:1 Odvw exw
qrw ohdvw/ wkh lqfuhdvlqj zhljkw ri Fklqd lq wrwdo h{sruwv iurp wkh uhjlrq
hqkdqfhg frpshwlwlyh suhvvxuhv ryhu wkh shulrg1

Rq wkh ?qdqfldo vlgh/ wkhuh lv d odujh erg| ri hylghqfh vkrzlqj wkdw
wkh frusrudwh/ edqnlqj dqg ?qdqfldo v|vwhpv ri wkh fulvlv frxqwulhv zhuh
yhu| iudjloh 9 srruo| vxshuylvhg/ srruo| uhjxodwhg/ dqg douhdg| lq vkdn|
frqglwlrqv ehiruh wkh rqvhw ri wkh fulvlv17 Wkh hylghqfh vxjjhvwv d vxvwdlqhg
ohqglqj errp lq wkh Sklolsslqhv/ Wkdlodqg dqg Pdod|vld 9 vwulnlqjo|/ wkhvh
zhuh dovr wkh ?uvw frxqwulhv wr eh klw e| fxuuhqf| vshfxodwlrq lq 4<<:1 Lw
dovr vxjjhvwv d vhyhuh plvpdwfk ehwzhhq iruhljq oldelolwlhv dqg iruhljq dvvhwv
ri Dvldq edqnv dqg qrq0edqn ?upv1 Grphvwlf edqnv eruurzhg khdylo| iurp
iruhljq edqnv exw ohqw prvwo| wr grphvwlf lqyhvwruv18

E| wkh hqg ri 4<<9/ d vkduh ri vkruw0whup iruhljq oldelolwlhv deryh 83(
zdv wkh qrup lq wkh uhjlrq1 Dw wkh vdph wlph/ wkh udwlr ehwzhhq P5 dqg
iruhljq uhvhuyhv lq prvw Dvldq frxqwulhv zdv gdqjhurxvo| kljk= lq wkh hyhqw ri
d oltxlglw| fulvlv 9 zlwk ELV edqnv qr orqjhu zloolqj wr uroo0ryhu vkruw0whup
ordqv9 iruhljq uhvhuyhv lq Nruhd/ Lqgrqhvld dqg Wkdlodqg zhuh lqvx!flhqw wr
fryhu vkruw0whup oldelolwlhv/ ohw dorqh wr vhuylfh lqwhuhvw sd|phqwv dqg wr uhsd|
wkh sulqflsdo rq orqj0whup ghew frplqj wr pdwxulw| lq wkh shulrg1 Rqh frxog
fhuwdlqo| krog wkh ylhz wkdw wkh fuhglwruv* csdqlf* lq Nruhd dqg Lqgrqhvld
sxuho| uhvxowhg iurp d vwdqgdug cfroohfwlyh dfwlrq* sureohp idfhg e| d odujh
qxpehu ri fuhglwruv lq wkhlu ghflvlrqv zkhwkhu wr uroo0ryhu h{lvwlqj fuhglwv
ru fdoo lq wkhlu ordqv19 Lw vkrxog dovr eh uhfrjql}hg wkdw pdunhw uhdfwlrqv
wrrn sodfh xqghu frqglwlrqv ri h{wuhph srolwlfdo xqfhuwdlqw|/ orz fuhglelolw|
ri wkh h{lvwlqj jryhuqphqwv/ dqg vnhswlflvp derxw wkh gluhfwlrq ri/ dqg wkh
frpplwphqw wr/ vwuxfwxudo uhirupv1

Dowkrxjk Dvldq frxqwulhv zhuh fkdudfwhul}hg e| yhu| kljk vdylqjv udwhv
wkurxjkrxw wkh 4<<3v/ wkh gh?flhqflhv ri wkhlu ?qdqfldo vhfwru srvhg d vhyhuh
exughq rq wkh ?vfdo edodqfhv ri wkh d>hfwhg frxqwulhv1 Vxfk frvwv uhsuh0
vhqwhg dq lpsolflw ?vfdo oldelolw| qrw uh hfwhg e| gdwd rq sxeolf gh?flwv xqwlo
wkh huxswlrq ri wkh fulvlv exw odujh hqrxjk wr d>hfw wkh vxvwdlqdelolw| ri wkh
suh0fulvlv fxuuhqw dffrxqw lpedodqfhv1 Wkh vl}h ri wklv oldelolw| frqwulexwhg
wr jhqhudwh h{shfwdwlrqv ri gudvwlf/ exw xqfhuwdlq/ srolf| fkdqjhv +d ?vfdo
uhirup uhtxluhg wr ?qdqfh wkh frvwv ri ?qdqfldo edlorxwv, dqg fxuuhqf| gh0

7Vhh iru lqvwdqfh LPI +4<<;,/ Lwr +4<<;,/ RHFG +4<<;,/ Srphuohdqr +4<<;,1
8Rq wkh uroh ri prudo kd}dug lq jhqhudwlqj vxfk cryhueruurzlqj* v|qgurph/ vhh PfN0

lqqrq dqg Sloo +4<<9,/ Nuxjpdq +4<<;, dqg Fruvhwwl/ Shvhqwl dqg Urxelql +4<<<d,1
9Vhh h1j1 Fkdqj dqg Yhodvfr +4<<;d/e,1
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ydoxdwlrqv +dv d uhvxow ri kljkhu uhfrxuvh wr vhljqlrudjh uhyhqxhv,1:

Wklv sdshu uhsruwv dqg glvfxvvhv d qxpehu ri whvwv ri wkh hpslulfdo uho0
hydqfh ri wkh vhw ri pdfurhfrqrplf idfwruv uhfdoohg deryh1 Lq rxu whvwv zh
frpsduh wkh shuirupdqfh ri doo wkh Dvldq frxqwulhv vxemhfw wr suhvvxuhv lq
4<<: zlwk wkh shuirupdqfh ri rwkhu hphujlqj hfrqrplhv/ iru d wrwdo vdpsoh
ri 57 frxqwulhv zkrvh vhohfwlrq kdv ehhq ghwhuplqhg e| gdwd dydlodelolw|1;

Wkh sdshu lv rujdql}hg dv iroorzv1 Lq vhfwlrq 5/ zh suhvhqw d vxppdu| ri
wkh dqdo|wlfdo prgho wkdw lv wkh edvlv ri wkh hpslulfdo whvwv lq wkh sdshu1 Lq
vhfwlrq 6/ zh suhvhqw wkh uhvxowv ri rxu hpslulfdo dqdo|vlv1 Qh{w/ lq vhfwlrq
7 zh hoderudwh rq wkh uroh sod|hg e| wkh edqnlqj vhfwru zhdnqhvvhv dqg wkh
?qdqfldo glvwuhvv ri ryhu0ohyhudjhg ?upv lq h{sodlqlqj wkh ?qdqfldo fulvlv lq
Dvld lq wkh odwh 4<<3v1 Vhfwlrq 8 frqfoxghv1

5 D prgho ri wkh Dvldq fulvlv

Diwhu wkh rxwexuvw ri wkh fxuuhqf| dqg ?qdqfldo fulvhv lq Vrxwkhdvw Dvld lq
wkh vxpphu ri 4<<:/ pdq| revhuyhuv qrwhg wkdw wkh wudglwlrqdo frqfhswxdo
dqg lqwhusuhwlyh vfkhphv< glg qrw dsshdu/ sulpd idflh/ wr ?w wkh gdwd zhoo
dqg ihoo vkruw lq d qxpehu ri glphqvlrqv1

D ?uvw uhdvrq lv wkh uroh ri ?vfdo lpedodqfhv1 Dw wkh fruh ri c?uvw jhq0
hudwlrq* +ru ch{rjhqrxv0srolf|*, prghov ri vshfxodwlyh dwwdfnv ä0od0Nuxjpdq
+4<:<, dqg Iorrg dqg Jduehu +4<;7,/ wkh nh| idfwru wkdw h{sodlqv wkh orvv ri
uhvhuyhv ohdglqj wr d fulvlv lv wkh dffhohudwlrq lq grphvwlf fuhglw h{sdqvlrq uh0
odwhg wr wkh prqhwl}dwlrq ri ?vfdo gh?flwv1 Lq wkh fdvh ri Vrxwkhdvw Dvld/ wkh
suh0fulvlv exgjhw edodqfhv ri wkh frxqwulhv vx>hulqj iurp vshfxodwlyh dwwdfnv
zhuh hlwkhu lq vxusoxv ru olplwhg gh?flw1

Lq cvhfrqg jhqhudwlrq* +ru chqgrjhqrxv0srolf|*, prghov ri fxuuhqf| fulvlv
jryhuqphqwv udwlrqdoo| fkrrvh 9 rq wkh edvlv ri wkhlu dvvhvvphqw ri frvwv
dqg ehqh?wv lq whupv ri vrfldo zhoiduh9 zkhwkhu ru qrw wr pdlqwdlq d ?{hg
udwh uhjlph1 D fulvlv fdq eh gulyhq e| d zruvhqlqj ri grphvwlf hfrqrplf
ixqgdphqwdov/ ru fdq eh wkh uhvxow ri vhoi0ydolgdwlqj vkliwv lq h{shfwdwlrqv

:Vhh Fruvhwwl/ Shvhqwl dqg Urxelql +4<<;d, dqg Exuqvlgh/ Hlfkhqedxp dqg Uhehor
+4<<;,1

;Wkh frxqwulhv duh Dujhqwlqd/ Eud}lo/ Fkloh/ Fklqd/ Frorpeld/ F}hfk Uhsxeolf/ Krqj
Nrqj/ Kxqjdu|/ Lqgld/ Lqgrqhvld/ Mrugdq/ Nruhd/ Pdod|vld/ Ph{lfr/ Sdnlvwdq/ Shux/
Sklolsslqhv/ Srodqg/ Vlqjdsruh/ Vul Odqnd/ Wdlzdq/ Wkdlodqg/ Wxunh| dqg Yhqh}xhod1

<Vhh Exlwhu/ Fruvhwwl dqg Shvhqwl +4<<;d,/ Fdoyr +4<<;,/ Fdoyr dqg Yhjk +4<<<,/ Fdy0
doodul dqg Fruvhwwl +4<<9, dqg Iorrg dqg Pdulrq +4<<;, iru uhfhqw vxuyh|v1
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lq wkh suhvhqfh ri pxowlsoh htxloleuld/43 surylghg wkdw wkh ixqgdphqwdov duh
zhdn hqrxjk wr sxvk wkh hfrqrp| lq wkh uhjlrq ri sdudphwhuv zkhuh vhoi0
ydolgdwlqj vkliwv lq pdunhw h{shfwdwlrqv fdq rffxu dv udwlrqdo hyhqwv1 Wkh
lqglfdwruv ri zhdn pdfurhfrqrplf shuirupdqfh w|slfdoo| frqvlghuhg lq wkh
olwhudwxuh irfxv rq rxwsxw jurzwk/ hpsor|phqw/ dqg lq dwlrq1 Lq wkh Dvldq
hfrqrplhv sulru wr wkh 4<<: fulvlv/ krzhyhu/ JGS jurzwk udwhv zhuh yhu|
kljk dqg xqhpsor|phqw dqg lq dwlrq udwhv txlwh orz1

Lq Fruvhwwl/ Shvhqwl dqg Urxelql +4<<<d, zh kdyh vxjjhvwhg d irupdo
lqwhusuhwlyh vfkhph wkdw/ zkloh uhylvlwlqj wkh fodvvlfdo prghov/ eulqjv iruzdug
qhz hohphqwv ri sduwlfxodu uhohydqfh iru wkh dqdo|vlv ri wkh 4<<:0<; hyhqwv1
Vshfl?fdoo|/ zh kdyh dqdo|}hg ?qdqfldo dqg fxuuhqf| fulvhv dv lqwhuuhodwhg
skhqrphqd/ irfxvlqj rq prudo kd}dug dv wkh frpprq idfwru xqghuo|lqj wkh
cwzlq* fulvhv144

Dw wkh fruh ri rxu prgho lv wkh frqvlghudwlrq wkdw/ frxqwlqj rq ixwxuh
edlorxw lqwhuyhqwlrqv/ zhdno| uhjxodwhg sulydwh lqvwlwxwlrqv kdyh d vwurqj
lqfhqwlyh wr hqjdjh lq h{fhvvlyho| ulvn| lqyhvwphqw1 D edlorxw lqwhuyhqwlrq
fdq wdnh gl>huhqw irupv/ exw xowlpdwho| kdv d ?vfdo qdwxuh dqg gluhfwo| d>hfwv
wkh glvwulexwlrq ri lqfrph dqg zhdowk ehwzhhq ?qdqfldo lqwhuphgldulhv dqg
wd{sd|huv= dq lpsolflw v|vwhp ri ?qdqfldo lqvxudqfh lv htxlydohqw wr d vwrfn ri
frqwlqjhqw sxeolf oldelolwlhv wkdw duh qrw uh hfwhg e| ghew dqg gh?flw ?jxuhv
xqwlo wkh fulvlv rffxuv1

Wkhvh oldelolwlhv pd| eh pdqdjhdeoh lq wkh suhvhqfh ri ?up0vshfl?f/ ru
hyhq plog vhfwru0vshfl?f vkrfnv1 Wkh| ehfrph d frqfhuq lq wkh suhvhqfh ri
fxpxodwlyh vl}deoh pdfurhfrqrplf vkrfnv/ zklfk ixoo| uhyhdo wkh ?qdqfldo
iudjlolw| dvvrfldwhg zlwk h{fhvvlyh lqyhvwphqw dqg ulvnwdnlqj1 Zkloh ?vfdo
gh?flwv ehiruh d fulvlv duh orz/ wkh edlorxwv uhsuhvhqw d vhulrxv exughq rq wkh
ixwxuh ?vfdo edodqfhv1 Wkh cfxuuhqf|* vlgh ri d c?qdqfldo* fulvlv fdq wkhuhiruh
eh xqghuvwrrg dv d frqvhtxhqfh ri wkh dqwlflsdwhg ?vfdo frvwv ri ?qdqfldo
uhvwuxfwxulqj/ wkdw jhqhudwh h{shfwdwlrqv ri d sduwldo prqhwl}dwlrq ri ixwxuh

43Vhh dprqj rwkhuv Revwihog +4<;9/4<<7,/ Froh dqg Nhkrh +4<<9, dqg Vdfkv/ Wruqhoo
dqg Yhodvfr +4<<9,1 Li lqyhvwruv frqmhfwxuh wkdw d frxqwu|*v jryhuqphqw zloo hyhqwxdoo|
ghydoxh lwv fxuuhqf|/ wkhlu vshfxodwlyh ehkdylru udlvhv wkh rssruwxqlw| frvw ri ghihqglqj
wkh ?{hg sdulw| +iru lqvwdqfh/ e| iruflqj d ulvh lq vkruw0whup lqwhuhvw udwhv,/ wkxv wuljjhulqj
d fulvlv lq d vhoi0ixo?oolqj zd|1

44Dprqj wkh frqwulexwlrqv wr wkh olwhudwxuh rq wkh cwzlq* fulvhv vhh h1j1 Yhodvfr +4<;:,/
Ndplqvn| dqg Uhlqkduw +4<<:,/ Jrogidmq dqg Ydoghv +4<<:,/ Fkdqj dqg Yhodvfr +4<<;d/e,1
Wkh uroh ri prudo kd}dug lq wkh rqvhw ri wkh Dvldq fulvlv kdv ehhq glvfxvvhg e| d qxpehu
ri dxwkruv1 Vhh h1j1 Nuxjpdq +4<<;,/ Juhhqvsdq +4<<;,/ Ilvfkhu +4<<;,1

8



?vfdo gh?flwv1
Lw lv lpsruwdqw wr vwuhvv wkdw wkh c?qdqfldo vlgh* ri wkh fulvlv olnho| uhvxowv

lq d vhyhuh idoo lq hfrqrplf dfwlylw| lqgxfhg e| wkh uhtxluhg vwuxfwxudo dg0
mxvwphqw1 Wklv lv ehfdxvh lpsolflw jxdudqwhhv rq lqyhvwphqw surmhfwv ohdg
wkh sulydwh vhfwru wr xqghuwdnh surmhfwv wkdw duh qrw sur?wdeoh1 Lq wkh wudg0
deohv vhfwru/ wkh vfdoh dqg w|sh ri whfkqrorj| dgrswhg lv qrw rswlpdo1 Lq
wkh qrq0wudghg vhfwru/ wkh sur?wdelolw| ri lqyhvwphqw vx>huv iurp fkdqjhv
lq wkh uhdo h{fkdqjh udwh dffrpsdq|lqj wkh ghydoxdwlrq 9 fkdqjhv wkdw gr
qrw qhfhvvdulo| ghshqg rq wkh suhvhqfh ri qrplqdo uljlglwlhv1 Hyhq lq wkh
devhqfh ri d vhoi0ixo?oolqj sdqlf dw wkh urrw ri wkh fulvlv/ wkh dgmxvwphqw wr
wkh h{lvwlqj ixqgdphqwdo lpedodqfh pd| wdnh pruh wkdq d fruuhfwlrq lq wkh
ohyho ri wkh uhdo h{fkdqjh udwh1 Wkh hfrqrp| pxvw sd| wkh fxpxodwlyh eloo
iurp glvwruwhg lqyhvwphqw ghflvlrqv lq wkh sdvw1

Lq dgglwlrq/ srolwlfdo xqfhuwdlqw| derxw wkh glvwulexwlrq ri wkh frvwv iurp
wkh fulvlv/ dqg wkhlu h>hfw rq wkh srolwlfdo vwdelolw| ri wkh ohdghuvkls/ pd|
gudpdwlfdoo| lqfuhdvh wkh ulvn suhplxp fkdujhg e| lqwhuqdwlrqdo dqg grphv0
wlf lqyhvwruv 9 Lqgrqhvld ehlqj d vwulnlqj h{dpsoh1 D ghwhulrudwlrq ri wkh
?qdqfldo frqglwlrqv pd| wkhuhiruh ghhshq dqg surorqj wkh uhfhvvlrq dffrpsd0
q|lqj wkh fulvlv1 Wkhvh frqvlghudwlrqv duh lpsruwdqw lq dvvhvvlqj wkh uhodwlyh
phulwv ri ixqgdphqwdolvw dqg qrq0ixqgdphqwdolvwv ylhzv ri wkh Vrxwk0Hdvw
Dvldq hyhqwv1 Wkh ?uvw ylhz lv qrw qhfhvvdulo| dvvrfldwhg zlwk d txlfn uhfry0
hu| diwhu d ghydoxdwlrq/ vlqfh wkh fruuhfwlrq ri ixqgdphqwdo lpedodqfhv gxh
wr prudo kd}dug wdnhv pruh wkdq d uhodwlyh sulfh fkdqjh1

Lq dvvhvvlqj wkh uroh ri prudo kd}dug lq d ?qdqfldo fulvlv zh vkrxog qrwh
wkdw lqyhvwphqw0glvwruwlqj h{shfwdwlrqv ri d ixwxuh edlorxw qhhg qrw eh edvhg
rq dq h{solflw surplvh ru srolf| e| wkh jryhuqphqw1 Edlorxwv fdq eh udwlr0
qdoo| dqwlflsdwhg e| erwk grphvwlf dqg iruhljq djhqwv hyhq zkhq qr sxeolf
lqvxudqfh vfkhph lv lq sodfh dqg wkh jryhuqphqw h{solflwo| glvdyrzv ixwxuh
lqwhuyhqwlrqv dqg jxdudqwhhv lq idyru ri wkh frusrudwh dqg edqnlqj vhfwruv1 Lq
klv fhoheudwhg dqdo|vlv ri fxuuhqf| dqg ?qdqfldo fulvhv ri wkh hduo| 4<;3v/ Fdu0
orv Gðd}0Dohmdqgur vwuhvvhv wkh wlph0frqvlvwhqf| sureohp lqkhuhqw lq prudo
kd}dug=

3Zkhwkhu ru qrw ghsrvlwv duh h{solflwo| lqvxuhg/ wkh sxeolf h{shfwv
jryhuqphqwv wr lqwhuyhqh wr vdyh prvw ghsrvlwruv iurp orvvhv
zkhq ?qdqfldo lqwhuphgldulhv uxq lqwr wurxeoh1 Zduqlqjv wkdw
lqwhuyhqwlrq zloo qrw eh iruwkfrplqj dsshdu wr eh vlpso| qrw eh0
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olhydeoh1445

Wklv lv ehfdxvh qr h{0dqwh dqqrxqfhphqw e| srolf|0pdnhuv fdq frqylqfh
wkh sxeolf wkdw/ h{0srvw +wkdw lv/ lq wkh plgvw ri d jhqhudol}hg ?qdqfldo wxu0
prlo, wkh jryhuqphqw zloo furvv lwv dupv dqg ohw wkh ?qdqfldo v|vwhp surfhhg
wrzdugv lwv ghedfoh1 Djhqwv zloo wkhuhiruh h{shfw d edlorxw uhjdugohvv ri
3odlvvh}0idluh frpplwphqwv4 9 lq wkh zrugv ri Gðd}0Dohmdqgur46 9 3zklfk
d plvjxlghg plqlvwhu ri ?qdqfh ru fhqwudo edqn suhvlghqw pd| rffdvlrqdoo|
xwwhu lq d prphqw ri grjpdwlf h{dowdwlrq41

Wr vxppdul}h/ lq rxu prgho sulydwh djhqwv dfw xqghu wkh suhvxpswlrq
wkdw wkhuh h{lvw sxeolf jxdudqwhhv rq frusrudwh dqg ?qdqfldo lqyhvwphqw/ vr
wkdw wkh uhwxuq rq grphvwlf dvvhwv lv shufhlyhg dv lpsolflwo| lqvxuhg djdlqvw
dgyhuvh flufxpvwdqfhv1 Wr wkh h{whqw wkdw iruhljq fuhglwruv duh zloolqj wr
ohqg djdlqvw ixwxuh edlorxw uhyhqxh/ xqsur?wdeoh surmhfwv dqg fdvk vkruwidoov
duh uh0?qdqfhg wkurxjk h{whuqdo eruurzlqj1 Vxfk d surfhvv wudqvodwhv lqwr
dq xqvxvwdlqdeoh sdwk ri fxuuhqw dffrxqw gh?flwv1

Zkloh sxeolf gh?flwv qhhg qrw eh kljk ehiruh d fulvlv/ wkh hyhqwxdo uhixvdo
ri iruhljq fuhglwruv wr uh?qdqfh wkh frxqwu|*v fxpxodwlyh orvvhv irufhv wkh
jryhuqphqw wr vwhs lq dqg jxdudqwhh wkh rxwvwdqglqj vwrfn ri h{whuqdo oldelo0
lwlhv1 Wr vdwlvi| vroyhqf|/ wkh jryhuqphqw pxvw wkhq xqghuwdnh dssursuldwh
grphvwlf ?vfdo uhirupv/ srvvleo| lqyroylqj uhfrxuvh wr vhljqlrudjh uhyhqxhv
wkurxjk prqh| fuhdwlrq1 Vshfxodwlrq lq wkh iruhljq h{fkdqjh pdunhw/ gulyhq
e| h{shfwdwlrqv ri lq dwlrqdu| ?qdqflqj/ fdxvhv d froodsvh ri wkh fxuuhqf|
dqg eulqjv wkh hyhqw ri d ?qdqfldo fulvlv iruzdug lq wlph1

Ilqdqfldo dqg fxuuhqf| fulvhv wkxv ehfrph lqglvvroxeo| lqwhuzryhq lq
dq hphujlqj hfrqrp| fkdudfwhul}hg e| zhdn f|folfdo shuirupdqfhv/ orz iru0
hljq h{fkdqjh uhvhuyhv/ dqg ?qdqfldo gh?flhqflhv hyhqwxdoo| uhvxowlqj lq kljk
vkduhv ri qrq0shuiruplqj ordqv1 Rxu hpslulfdo h{huflvh ehorz lv fdvw zlwklq
wklv frqfhswxdo iudphzrun1 Dgrswlqj wkh phwkrgrorj| vxjjhvwhg lq suhylrxv
vwxglhv/47 lq wkh qh{w vhfwlrqv zh ?uvw frqvwuxfw d cfulvlv lqgh{* dv d phdvxuh
ri vshfxodwlyh suhvvxuh rq d frxqwu|*v fxuuhqf|1 Wkhq/ zh frpsxwh d vhw ri
lqgh{hv ri ?qdqfldo iudjlolw|/ h{whuqdo lpedodqfhv/ r!fldo uhvhuyhv dghtxdf|
dqg ixqgdphqwdo shuirupdqfh1 Ilqdoo| zh uhsruw wkh uhvxowv ri wkh uhjuhv0
vlrqv ri wkh fulvlv lqgh{ rq wkh deryh lqgh{hv148

45Gðd}0Dohmdqgur +4<;8,/ s16:71
46Le1/ s16:<1
47Vhh h1j1 Hlfkhqjuhhq/ Urvh dqg Z|sorv} +4<<9,/ Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9,/

dqg Ndplqvn|/ Ol}rqgr dqg Uhlqkduw +4<<;,1
48Uhfhqw hpslulfdo vwxglhv ri wkh fdxvhv ri wkh Dvldq fulvlv lqfoxgh Ehuj dqg Sdwwloor
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6 D suholplqdu| hpslulfdo dvvhvvphqw

614 Wkh fulvlv lqgh{

Rxu fulvlv lqgh{ +Uù(, lv d zhljkwhg dyhudjh ri wkh shufhqwdjh udwh ri h{0
fkdqjh udwh ghsuhfldwlrq uhodwlyh wr wkh XV groodu9 li vxfk ghsuhfldwlrq fdq
eh ghhphg dv deqrupdo/ dv h{sodlqhg ehorz 9 dqg wkh shufhqwdjh udwh ri
fkdqjh lq iruhljq uhvhuyhv ehwzhhq wkh hqg ri Ghfhpehu 4<<9 dqg wkh hqg
ri Ghfhpehu 4<<:149 Wkh orjlf xqghuo|lqj wkh lqgh{ Uù( lv txlwh vlpsoh1
D vshfxodwlyh dwwdfn djdlqvw d fxuuhqf| lv vljqdohg hlwkhu e| d vkdus ghsuh0
fldwlrq ri wkh h{fkdqjh udwh ru e| d frqwudfwlrq lq iruhljq uhvhuyhv zklfk
suhyhqwv d ghydoxdwlrq14: Zh suhvhqw wkh ydoxhv iru Uù( lq Wdeoh 4= d odujh
qhjdwlyh ydoxh iru Uù( fruuhvsrqgv wr d kljk ghydoxdwlrq udwh dqg2ru d odujh
idoo lq iruhljq uhvhuyhv/ l1h1 d pruh vhyhuh fxuuhqf| fulvlv14;

Lq hydoxdwlqj wkh fulvlv lqgh{ zh qhhg wr frqwuro iru wkh idfw wkdw/ lq vrph
frxqwulhv/ d kljk udwh ri ghsuhfldwlrq lq 4<<: pd| uh hfw d sdvw wuhqg udwkhu
wkdq vhyhuh vshfxodwlyh suhvvxuhv1 Iru h{dpsoh/ wkh idfw wkdw wkh Wxunlvk
fxuuhqf| ghsuhfldwhg e| ryhu 83( lq 4<<: vkrxog qrw eh lqwhusuhwhg dv d
vljqdo ri cfulvlv/* dv fkurqlfdoo| kljk lq dwlrq udwhv lq Wxunh| ryhu wkh 4<<3v
kdyh ehhq dvvrfldwhg zlwk cqrupdoo|* kljk ghsuhfldwlrq udwhv14<

Wkhuh lv qr reylrxv zd| wr sxujh wkh vdpsoh ri wkh h>hfwv ri wuhqg gh0
suhfldwlrqv qrw dvvrfldwhg zlwk d fulvlv1 Lq wklv vwxg|/ zh wdnh wkh iroorzlqj
dssurdfk= li d fxuuhqf| lq 4<<: kdv idoohq lq ydoxh e| ohvv wkdq lwv dyhudjh
ghsuhfldwlrq udwh lq wkh 4<<704<<9 shulrg/ zh frqvlghu wklv dv ehlqj sduw

+4<<<, dqg Doed hw do1 +4<<<,1
49Wklv vhfwlrq lv edvhg rq Fruvhwwl/ Shvhqwl dqg Urxelql +4<<<f,1 Wkh zhljkwv dvvljqhg

wr h{fkdqjh udwh dqg uhvhuyhv fkdqjhv lq LQG duh uhvshfwlyho| 31:8231581 Iru wkh sxusrvh
ri vhqvlwlylw| dqdo|vlv/ zh frqvlghu dowhuqdwlyh fulvlv lqgh{hv zlwk gl>huhqw zhljkwv/ dqg
?qg wkdw wkh fkrlfh ri wkh zhljkw frh!flhqwv lv qrw fuxfldo wr rxu uhvxowv1 Dovr/ dowhuqdwlyh
whvwv zlwk gl>huhqw vdpsohv ri vkruwhu vl}h surylgh vlplodu uhvxowv1 Doo whvwv duh dydlodeoh
xsrq uhtxhvw1

4:Zkloh ri frxuvh dq lqfuhdvh lq grphvwlf lqwhuhvw udwhv pd| dovr vljqdo d iuxvwudwhg
vshfxodwlyh dwwdfn/ rxu fulvlv lqgh{ h{foxghv fkdqjhv lq lqwhuhvw udwhv1 Wklv lv ehfdxvh dq
lqfuhdvh lq lqwhuhvw udwhv lq wkh suhvhqfh ri vshfxodwlyh suhvvxuhv lv kljko| fruuhodwhg zlwk
qrq0vwhulol}hg iruhljq h{fkdqjh lqwhuyhqwlrq ohdglqj wr d idoo lq uhvhuyhv1

4;Lq sulqflsoh/ LPI r!fldo ordqv vkrxog eh vxewudfwhg iurp r!fldo uhvhuyhv lq frpsxwlqj
wkh lqgh{ LQG1 Krzhyhu/ rxu uhvxowv zrxog qrw vljql?fdqwo| fkdqjh li zh dffrxqwhg iru
LPI glvexuvhphqwv lq 4<<:1

4<Qrwh wkdw Wxunh| h{klelwhg d vdwlvidfwru| hfrqrplf shuirupdqfh lq 4<<:/ zlwk JGS
jurzlqj ryhu 9( dqg lwv vwrfn pdunhw ehlqj d ohdglqj shuiruphu dprqj hphujlqj frxqwulhv1
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ri d wuhqg ghsuhfldwlrq dqg vhw wkh 4<<: ghsuhfldwlrq udwh htxdo wr }hur lq
frqvwuxfwlqj wkh lqgh{153 Lq rxu vdpsoh/ vxfk vfuhhqlqj surfhgxuh ohdgv wr
d vljql?fdqw uh0vl}lqj ri wkh fulvlv lqgh{ iru wzr kljk0ghsuhfldwlrq frxqwulhv=
Wxunh| dqg Yhqh}xhod1

Dv Wdeoh 4 vkrzv/ lq 4<<: wkh frxqwulhv wkdw dsshdu wr kdyh ehhq klw e|
wkh prvw vhyhuh fulvhv duh/ lq rughu/ Wkdlodqg/ Pdod|vld/ Nruhd/ Lqgrqhvld/
Sklolsslqhv dqg wkh F}hfk Uhsxeolf154 Dprqj Dvldq frxqwulhv/ wkh fxuuhqflhv
ri Vlqjdsruh dqg Wdlzdq zhuh dovr prghudwho| ghydoxhg lq 4<<:/ exw wkhvh
wzr frxqwulhv zhuh qrw vxemhfw wr vxfk h{whqvlyh dqg gudpdwlf ?qdqfldo wxu0
prlov dv wkh rqhv d>hfwlqj rwkhu Hdvw Dvldq hfrqrplhv1 Frqyhuvho|/ rxwvlgh
wkh Dvldq uhjlrq wkh F}hfk Uhsxeolf dsshduv dv d fulvlv frxqwu|55 vlqfh lwv
fxuuhqf|/ zklfk kdg ehhq shjjhg vlqfh 4<<5/ vx>huhg d vhyhuh vshfxodwlyh
dwwdfn lq wkh vsulqj ri 4<<: ohdglqj wr d ghydoxdwlrq156

53Rwkhu dxwkruv xvh d gl>huhqw dssurdfk wr wkh vdph sureohp1 Iru h{dpsoh/ Vdfkv/
Wruqhoo dqg Yhodvfr +4<<9, frqwuro iru wkh yduldqfh ri wkh h{fkdqjh udwh dqg uhvhuyhv lq
wkh odvw 43 |hduv1

54Odwlq Dphulfdq frxqwulhv lqfoxghg lq wkh vdpsoh zhuh klw e| fulvhv lq 4<<70<81 Zh
uhihu wkh uhdghu wr wkh sdshu e| Wruqhoo lq wklv yroxph iru dq dqdo|vlv ri wkh 4<<70<8
hslvrgh dqg d frpsdulvrq zlwk rxu uhvxowv1

55Wkh F}hfk Uhsxeolf vkduhg pdq| v|pswrpv zlwk wkh Dvldq fulvlv frxqwulhv= d ?{hg
h{fkdqjh udwh uhjlph pdlqwdlqhg iru wrr orqj/ d vhyhuh uhdo dssuhfldwlrq/ d gudpdwlf
zruvhqlqj ri wkh fxuuhqw dffrxqw/ dqg d zhdn edqnlqj v|vwhp zlwk odujh vkduhv ri qrq0
shuiruplqj ordqv1

56Qrwh wkdw zh olplw rxu vdpsoh wr ghydoxdwlrqv lq 4<<:/ lq wkh dwwhpsw wr whvw zkhwkhu
wkh ghydoxdwlrqv gxulqj wkdw |hdu fdq eh h{sodlqhg e| ixqgdphqwdov1 Gxulqj 4<<;/ d
qxpehu ri wkh fulvlv frxqwulhv lq Dvld +qdpho| Nruhd/ Wkdlodqg dqg Lqgrqhvld, h{shulhqfhg
lq vrph ghjuhh d fxuuhqf| dssuhfldwlrq1 Krzhyhu/ vxfk dssuhfldwlrqv zhuh wkh uhvxow ri
pdfurhfrqrplf dgmxvwphqw srolflhv dqg wkh lpsohphqwdwlrq ri vwuxfwxudo uhirupv1 Dovr/
zkloh vrph fxuuhqflhv dssuhfldwhg uhodwlyh wr wkhlu erwwrp ydoxhv lq hduo| 4<<;/ wkurxjk
4<<< wkh| uhpdlqhg zhdn uhodwlyh wr wkhlu suh0fulvlv ohyhov1 Qrwh dovr wkdw vrph frxqwulhv lq
wkh vdpsoh h{shulhqfhg fxuuhqf| dqg ?qdqfldo fulvhv lq 4<<; dqg 4<<</ rxwvlgh rxu vdpsoh
shulrg1 Vshfl?fdoo|/ Eud}lo zdv hyhqwxdoo| irufhg wr ghydoxh lwv fxuuhqf| lq Mdqxdu| 4<<<
zkloh Sdnlvwdq h{shulhqfhg vhyhuh fxuuhqf| dqg edqnlqj glvwuhvv lq 4<<;1 Wkh fdvh ri
Sdnlvwdq ?wv yhu| zhoo rxu prgho ri wkh fulvlv= douhdg| lq 4<<: wklv frxqwu| kdg d yhu|
iudjloh edqnlqj v|vwhp zlwk d odujh vwrfn ri qrq0shuiruplqj ordqv dqg d odujh fxuuhqw
dffrxqw gh?flw1 Eud}lo/ lqvwhdg/ glg qrw h{shulhqfh d edqnlqj fulvlv exw kdg dq ryhuydoxhg
fxuuhqf| dqg d odujh fxuuhqw dffrxqw gh?flw/ wzr idfwruv wkdw hqwhu vljql?fdqwo| lq rxu
hpslulfdo dqdo|vlv1 Dovr qrwh wkdw rxu vdpsoh grhv qrw lqfoxgh wzr frxqwulhv/ Uxvvld dqg
Hfxdgru/ wkdw zhuh klw e| fxuuhqf| dqg edqnlqj fulvhv lq 4<<;0<<1 Dgglqj wkhvh wzr
frxqwulhv wr dq h{whqghg vdpsoh zrxog kdyh vwuhqjwkhqhg wkh uhvxowv ri rxu hpslulfdo
dqdo|vlv1

<



615 Lqgh{hv ri ?qdqfldo iudjlolw|

Phdvxuhv ri edqnlqj v|vwhp zhdnqhvv duh surylghg e| wkh vwrfn ri qrq0
shuiruplqj ordqv dv d vkduh ri wrwdo dvvhwv lq 4<<9 +ùåu,57 dqg dq lqgh{
ri cohqglqj errp* +uî,/ gh?qhg dv wkh jurzwk ri frpphufldo edqn ordqv wr
wkh sulydwh vhfwru +dv shufhqwdjh ri JGS, lq wkh shulrg 4<<30<91 Wkh odwwhu
lv dq lqgluhfw phdvxuh ri ?qdqfldo iudjlolw| vxjjhvwhg e| Vdfkv/ Wruqhoo dqg
Yhodvfr +4<<9,158 Erwk yduldeohv +ùåu dqg uî, duh uhsruwhg lq Wdeoh 41

Zh dgrsw wzr lqglfdwruv ri grphvwlf ?qdqfldo iudjlolw|1 Wkh ?uvw rqh
hqfrpsdvvhv wkh lqirupdwlrq lq erwk ùåu +qrq0shuiruplqj ordqv, dqg uî
+ohqglqj errp, dqg lv gh?qhg dv iroorzv= li wkh vljq ri wkh ohqglqj errp
lq wkh 4<<3v lv srvlwlyh/ zh dvvljq wr wkh qhz lqglfdwru ùåuî wkh ruljlqdo
ydoxh ri ùåu> li wkh ohqglqj errp lq wkh 4<<3v lv qhjdwlyh/ zh vhw ùåuî
htxdo wr }hur=59

ùåuî '

;A?A=
ùåu li uî : f

f li uî é f
Dv uhjdugv wkh vhfrqg lqglfdwru/ qrwh wkdw dffruglqj wr wkh wkhruhwlfdo

prgho suhvhqwhg lq Fruvhwwl/ Shvhqwl dqg Urxelql +4<<<d, wkh yxoqhudelolw|
ri d frxqwu| wr fxuuhqf| dqg ?qdqfldo fulvhv lqfuhdvhv zlwk wkh lpsolflw ?vfdo
frvwv ri ?qdqfldo edlorxwv1 Xqghu wkh pdlqwdlqhg k|srwkhvlv wkdw wkh wlph
vhulhv ri ùåu surylghv lqirupdwlrq derxw wkh vl}h ri wkh ryhudoo edlorxw lq
wkh hyhqw ri d fulvlv/ zh fdq rewdlq d vwdwlvwlfdo sur{| iru wkh dvvrfldwhg ?vfdo
frvwv e| wdnlqj wkh udwlr ri qrq0shuiruplqj ordqv wr JGS lq 4<<91 Wklv vhulhv
lv ghqrwhg ùåut / dqg lv gh?qhg dv wkh surgxfw ri ùåu dqg frpphufldo
edqn ordqv wr wkh sulydwh vhfwru dv d vkduh ri JGS lq 4<<91 Wklv yduldeoh
doorzv xv wr surshuo| dvvhvv wkh shuirupdqfh ri wkrvh frxqwulhv zlwk orz udwlrv

57Lq wkh Dsshqgl{ zh ghvfuleh lq ghwdlo rxu phwkrgrorj| wr hvwlpdwh wkh vhulhv QSO1
Dv d fdyhdw/ QSO phdvxuhv hvvhqwldoo| edqnlqj vhfwru qrq0shuiruplqj ordqv/ dqg pd|
wkhuhiruh idlo wr dffrxqw dssursuldwho| iru ?qdqfldo glvwuhvv lq frxqwulhv zkhuh wkh khduw ri
wkh sureohpv lq wkh lqlwldo vwdjh ri wkh fulvlv zdv qrq0shuiruplqj ordqv dprqj qrq0edqn
lqwhuphgldulhv +vxfk dv Wkdlodqg dqg Nruhd,1

58Wkhvh dxwkruv dujxh wkdw vxfk d phdvxuh lv d sur{| iru ?qdqfldo iudjlolw| dv wkh txdolw|
ri edqn ordqv lv olnho| wr ghwhulrudwh vljql?fdqwo|9 dqg d odujh iudfwlrq lv olnho| wr ehfrph
qrq0shuiruplqj 9 zkhq edqn ohqglqj jurzv dw d udslg sdfh lq d uhodwlyho| vkruw shulrg
ri wlph1

59Wkh orjlf ri wkh QSOE yduldeoh lv vwudljkwiruzdug= qrq0shuiruplqj ordqv uhsuhvhqw d
vrxufh ri vhyhuh whqvlrq rqo| zkhq revhuyhg lq wdqghp zlwk h{fhvvlyh edqn ohqglqj wkdw
hqkdqfhv wkh yxoqhudelolw| ri wkh frxqwu| wr d fulvlv1
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ri edqn ordqv wr JGS exw uhodwlyho| odujh qrq0shuiruplqj ordqv dv d vkduh ri
edqnlqj dvvhwv +h1j1 Lqgld dqg Sdnlvwdq,1 Lq wkrvh frxqwulhv/ wkh frqwlqjhqw
?vfdo oldelolwlhv uhodwhg wr edlorxw frvwv duh vpdoohu uhodwlyh wr frxqwulhv zlwk
d vlplodu ùåu/ exw kdyh d kljkhu udwlr ri edqn ohqglqj wr JGS1

616 Lqgh{hv ri fxuuhqw dffrxqw lpedodqfhv

Wdeoh 4 uhsruwv wkh dyhudjh fxuuhqw dffrxqw edodqfh dv d vkduh ri JGS lq wkh
4<<704<<9 shulrg +äø, dqg wkh uhdo h{fkdqjh udwh dssuhfldwlrq lq wkh 4<<3v
+-.-,1 Wkhuh lv qr vlpsoh zd| wr dvvhvv zkhq d fxuuhqw dffrxqw edodqfh
lv vxvwdlqdeoh +h1j1/ zkhq lw lv gulyhq e| lqyhvwphqw lq vrxqg surmhfwv, dqg
zkhq lw lv qrw +h1j1/ zkhq lw uh hfwv d vwuxfwxudo orvv ri frpshwlwlyhqhvv,/ ru
wr zkdw h{whqw d uhdo dssuhfldwlrq lv gxh wr plvdoljqphqw/ dv rssrvhg wr dq
dssuhfldwlrq ri wkh ixqgdphqwdo htxloleulxp uhdo h{fkdqjh udwh1 Krzhyhu/
wkh frqvhqvxv lq wkh hpslulfdo olwhudwxuh rq fulvlv hslvrghv lv wkdw wkh frpel0
qdwlrq ri d vl}deoh fxuuhqw dffrxqw gh?flw dqg d vljql?fdqw uhdo dssuhfldwlrq
uhsuhvhqwv d zruulvrph vljqdo ri h{whuqdo lpedodqfh1

Frqvlvwhqw zlwk wklv ylhz/ zh frqvwuxfw dq lqgh{ ri fxuuhqw dffrxqw lpedo0
dqfh/ äøU/ gh?qhg dv iroorzv= li wkh udwh ri uhdo h{fkdqjh udwh dssuhfldwlrq
lv deryh d jlyhq wkuhvkrog A / äøU lv htxdo wr wkh fxuuhqw dffrxqw edodqfh
+dv d vkduh ri JGS,> li wkh uhdo dssuhfldwlrq lv ehorz wkh wkuhvkrog +ru wkhuh
lv d uhdo ghsuhfldwlrq,/ äøU lv vhw htxdo wr }hur=5:

äøU '

;AAA?AAA=
äø li -.- dssuhfldwhv e| pruh wkdq A

EA ' f/ �fIä

f rwkhuzlvh

617 Lqgh{hv ri iruhljq uhvhuyhv dghtxdf| dqg ixqgd0
phqwdov shuirupdqfh

Rwkhu wklqjv ehlqj htxdo/ wkh yxoqhudelolw| ri d frxqwu| wr d fxuuhqf| fulvlv
lv kljkhu zkhq uhvhuyhv duh orz uhodwlyh wr vrph phdvxuh ri grphvwlf oltxlg
dvvhwv ru vkruw0whup iruhljq ghew1 Wr dvvhvv wkh uroh sod|hg e| uhvhuyhv dydlo0
delolw|/ zh frqvwuxfw wkuhh gl>huhqw phdvxuhv= wkh udwlr ri �� wr iruhljq h{0
fkdqjh uhvhuyhv +��*-.7,/ wkh udwlr ri�2 wr iruhljq uhvhuyhv +�2*-.7,/

5:Lq wkh wdeohv/ zh suhvhqw uhjuhvvlrq uhvxowv iru wkh 43( wkuhvkrog/ exw vlplodu uhvxowv
duh rewdlqhg iru wkh }hur wkuhvkrog1
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dqg wkh udwlr ri wkh iruhljq ghew vhuylfh exughq +l1h1 vkruw0whup iruhljq ghew
soxv lqwhuhvw sd|phqwv rq iruhljq ghew, wr iruhljq uhvhuyhv +7A(*-.7,1 Wkh
ydoxhv ri wkhvh yduldeohv duh uhsruwhg lq Wdeoh 41

Wr whvw iru wkh mrlqw uroh ri ixqgdphqwdov dqg iruhljq uhvhuyhv lq ghwhu0
plqlqj d fxuuhqf| fulvlv/ zh fodvvli| wkh frxqwulhv lq rxu vdpsoh dv ehlqj
vwurqj ru zhdn zlwk uhjdugv wr wkhvh wzr glphqvlrqv xvlqj gxpp| yduldeohv1
Uhjduglqj iruhljq uhvhuyhv/ zh xvh d eurdg fodvvl?fdwlrq dffruglqj wr zklfk
d frxqwu| lv vwurqj li wkh udwlr ri �2 wr uhvhuyhv lv lq wkh orzhvw txduwloh ri
wkh vdpsoh1 Wkh uhvxowlqj gxpp| yduldeoh iru orz uhvhuyhv/ (2u-/ lv gh?qhg
dv=

(2u- '

;A?A=
� li �2*-.7 deryh orzhvw vdpsoh txduwloh

f rwkhuzlvh

Vlplodu gxpplhv duh fuhdwhg e| uhsodflqj �2*-.7 zlwk ��*-.7 dqg
7A(*-.7> vxfk gxpp| yduldeohv duh odehoohg (�u- dqg (ôu-1

Lq uhjdugv wr ixqgdphqwdov/ zh irfxv rq fxuuhqw dffrxqw lpedodqfhv dqg
?qdqfldo iudjlolw|1 Frxqwulhv duh fodvvl?hg dv ehlqj vwurqj ru zhdn dffruglqj
wr wkh vfkhph=

(`8 '

;AAA?AAA=
� li hlwkhu äøU lq kljkhvw vdpsoh txduwloh

ru ùåuî lq orzhvw vdpsoh txduwloh

f rwkhuzlvh

D vlplodu gxpp| fdq eh rewdlqhg e| uhsodflqj ùåuî zlwk ùåut 15;

618 Whvwlqj iru wkh uroh ri ixqgdphqwdov lpedodqfhv lq
wkh fulvlv

61814 Ilqdqfldo iudjlolw| dqg h{whuqdo lpedodqfhv

Wkh uhvxowv ri wkh uhjuhvvlrq ri Uù( rqäøU dqgùåuî duh vkrzq lq froxpq
+4, ri Wdeoh 51 Wkh frh!flhqwv ri wkh wzr uhjuhvvruv kdyh wkh h{shfwhg vljq
dqg duh vwdwlvwlfdoo| vljql?fdqw dw wkh 8( ohyho= erwk d odujh fxuuhqw dffrxqw
gh?flw dvvrfldwhg zlwk d uhdo dssuhfldwlrq dqg d odujhu udwh ri qrq0shuiruplqj

5;Lq wklv fdvh/ wkh gxpp| yduldeoh zrxog eh htxdo wr }hur iru frxqwulhv zlwk rxu lqgh{
ri fxuuhqw dffrxqw lpedodqfh +FDL, lq wkh kljkhvw txduwloh ri wkh vdpsoh/ ru zlwk d udwh ri
qrq0shuiruplqj ordqv dv d vkduh ri JGS/ l1h1 QSO\ / lq wkh orzhvw txduwloh ri wkh vdpsoh>
lw zrxog eh htxdo wr rqh rwkhuzlvh1
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ordqv dvvrfldwhg zlwk d ohqglqj errp zruvhq wkh fulvlv lqgh{1 Lq froxpqv
+5,0+7, zh lqwhudfw wkh wzr uhjuhvvruv zlwk wkh gxpplhv iru orz uhvhuyhv1
Wkh frh!flhqwv q2 dqg qô phdvxuh wkh h>hfwv ri äøU dqg ùåuî rq wkh
fulvlv lqgh{ lq frxqwulhv zlwk kljk uhvhuyhv +(u- ' f,> frqyhuvho|/ wkh vxpv
ri wkh frh!flhqwv q2 n qe dqg qô n qD phdvxuh wkh lpsdfw ri ixqgdphqwdo
lpedodqfhv rq wkh fulvlv lqgh{ lq frxqwulhv zlwk orz uhvhuyhv +(u- ' �,1

Orrnlqj dw wkh uhjuhvvlrq uhvxowv vkrzq lq froxpqv +5,0+7,/ wkh frh!flhqwv
q2 dqg qô duh qrw vljql?fdqw rq wkhlu rzq/ exw udwkhu rqo| zkhq uhvhuyhv
duh orz1 Lq idfw/ iru wkh fdvh lq zklfk zh xvh wkh uhvhuyh gxpp| (2u-/
edvhg rq �2 gdwd/ wkh Zdog whvwv lqglfdwh wkdw wkh k|srwkhvhv q2 n qe ' f
dqg qô n qD ' f fdq eh uhmhfwhg dw wkh 4( dqg 43( vljql?fdqfh ohyhov15<

Vlplodu ru vwurqjhu uhvxowv duh rewdlqhg zkhq zh xvh wkh rwkhu wzr orz0
uhvhuyhv gxpplhv/ (�u- dqg (ôu-1 Dv d zkroh/ wkhvh uhvxowv vxjjhvw wkdw
vwuxfwxudo lpedodqfhv +fxuuhqw dffrxqw gh?flwv2fxuuhqf| dssuhfldwlrq dqg
qrq0shuiruplqj ordqv2ohqglqj errp, sod| d uroh lq wkh rqvhw ri d fulvlv wr
wkh h{whqw wkdw wkhuh lv lqvx!flhqw dydlodelolw| ri iruhljq uhvhuyhv 9 wkdw lv/
lq wkh oljkw ri erwk ixqgdphqwdo dqg qrq0ixqgdphqwdo prghov ri fxuuhqf|
fulvhv/ orz uhvhuyhv hqkdqfh wkh yxoqhudelolw| ri wkh hfrqrp| wr vshfxodwlyh
dwwdfnv163

Lq Wdeoh 6 zh whvw zkhwkhu wkh h>hfwv ri fxuuhqw dffrxqw lpedodqfhv äøU
rq wkh fulvlv lqgh{ ghshqg rq zhdn ixqgdphqwdov (`8 dqg orz uhvhuyhv
(2u-1 Uhodwlyh wr froxpq +5, ri Wdeoh 5/ lq froxpq +4, ri Wdeoh 6 zh frqvlghu
dq dgglwlrqdo uhjuhvvru/ qdpho| dq lqwhudfwlrq whup htxdo wr äøU wlphv(2u-

wlphv (`8 1 Lq wklv fdvh/ wkh vxp ri wkh frh!flhqwv q2nqenqS fdswxuhv wkh
h>hfwv ri fxuuhqw dffrxqw lpedodqfhv rq wkh fulvlv lqgh{ lq frxqwulhv zlwk orz
uhvhuyhv dqg zhdn ixqgdphqwdov1 Li q2nqenqS lv srvlwlyh zkloh q2nqe lv qrw
vljql?fdqwo| gl>huhqw iurp }hur/ wkh fulvlv lqgh{ zruvhqv zkhq d kljk0gh?flw
frxqwu| zlwk dq dssuhfldwhg fxuuhqf| phhwv erwk czhdn ixqgdphqwdov* dqg
corz uhvhuyhv* fulwhuld/ exw wkh fulvlv lqgh{ grhv qrw uhvsrqg wr wkh uhvhuyhv
lqglfdwru li vxfk d frxqwu| lv lq wkh cvwurqj ixqgdphqwdov* uhjlrq1 Wkh uhvxowv
ri wkh Zdog whvwv vkrz wkdw q2nqenqS lv lqghhg vljql?fdqwo| srvlwlyh dw wkh
4( vljql?fdqfh ohyho/ zkloh q2 n qe lv qrw vljql?fdqwo| gl>huhqw iurp }hur164

5<Wkhlu s0ydoxhv duh 31338 dqg 313< uhvshfwlyho|1
63Dv d fdyhdw/ hyhq zkhq frh!flhqwv kdyh uljkw vljqv dqg duh vwdwlvwlfdoo| vljql?fdqw/

wkh uhodwlyho| orz U0vtxduhg ri wkh uhjuhvvlrqv vhhp wr vxjjhvw wkdw wkh uhvlgxdov pd| eh
odujh iru vshfl?f frxqwulhv9 wkdw lv/ d fulvlv zdv suhglfwhg exw glg qrw pdwhuldol}h/ ru zdv
qrw suhglfwhg exw glg rffxu/ dffruglqj wr wkh vljq ri wkh uhvlgxdo1

64Qrwh dovr wkdw wkh frh!flhqw rq QSOE +ñ6, lv vwloo vljql?fdqwo| gl>huhqw iurp }hur
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Froxpq +5, ri Wdeoh 6 lqfoxghv d vlplodu whvw iru wkh uroh ri qrq0shuiruplqj
ordqv1 Khuh zh dgg dq dgglwlrqdo uhjuhvvru wr wkrvh ri froxpq +5, lq Wdeoh 5/
zklfk lv dq lqwhudfwlrq whup htxdo wr ùåuî wlphv (2u- wlphv (`8 1 Wkxv/
wkh vxp ri wkh frh!flhqwv qônqDnq. fdswxuhv wkh h>hfwv ri qrq0shuiruplqj
ordqv rq wkh fulvlv lqgh{ lq frxqwulhv wkdw phhw erwk corz uhvhuyhv* dqg czhdn
ixqgdphqwdov* fulwhuld1 Rxu whvwv vkrz wkdw qônqDnq. lv qhjdwlyh dw wkh 8(
vljql?fdqfh ohyho zkloh qô n qD lv qrw vljql?fdqwo| gl>huhqw iurp }hur1 Wkh
fulvlv lqgh{ ghshqgv rq qrq0shuiruplqj ordqv lq frxqwulhv zlwk zhdn ixqgd0
phqwdov dqg zhdn uhvhuyhv/ exw qrw lq frxqwulhv zlwk vwurqj ixqgdphqwdov
dqg zhdn uhvhuyhv1 Wkh lpsolfdwlrq ri wkhvh uhvxowv lv wkdw d fulvlv qhhg qrw
eh uhodwhg wr fxuuhqw dffrxqw lpedodqfhv ru edg ordqv shu vh= vxfk lpedo0
dqfhv uhsuhvhqw d vrxufh ri vhyhuh whqvlrq rqo| zkhq wkh| duh revhuyhg lq
sdudooho zlwk ixqgdphqwdo dqg uhvhuyh zhdnqhvvhv165

61815 Ilvfdo lpsolfdwlrqv ri ?qdqfldo iudjlolw|

Qh{w/ lq Wdeohv 7 dqg 8 zh shuirup uhjuhvvlrqv vlplodu wr wkrvh lq Wdeohv 5
dqg 6/ exw qrz zh pryh rxu irfxv dzd| iurp ?qdqfldo iudjlolw| dqg rqwr wkh
uroh ri wkh ?vfdo lpsolfdwlrqv ri ?qdqfldo iudjlolw|1 Zh wkhuhiruh vxevwlwxwh
ùåuî 9 wkh qrq0shuiruplqj ordqv udwlr dgmxvwhg wr dffrxqw iru wkh ohqglqj
errp 9 zlwk ùåut 9 d pruh gluhfw sur{| iru wkh lpsolflw ?vfdo frvwv ri
edqnlqj vhfwru edlorxwv1

Wkh uhvxowv duh yhu| vlplodu dqg/ li dq|wklqj/ hyhq vwurqjhu wkdq wkrvh
rewdlqhg lq Wdeohv 5 dqg 61 Iluvw/ dv Wdeoh 7 froxpq +4, vkrzv/ erwk ùåut
dqg äøU duh vwdwlvwlfdoo| vljql?fdqw uhjuhvvruv ri wkh fulvlv lqgh{ +dw wkh 8(
ohyho dqg 4( ohyho uhvshfwlyho|,1 Vhfrqg/ froxpqv +5,0+7, ri Wdeoh 7 frq?up
wkdw wkh h>hfwv ri fxuuhqw dffrxqw gh?flwv duh pruh uhohydqw zkhq uhvhuyhv
duh orz166 Wkh uhvxowv ri froxpqv +5,0+6, lq Wdeoh 7 duh zruwk hpskdvl}lqj1
Qrwh wkdw wkh frh!flhqw rq ùåut / qô/ pdlqwdlqv wkh suhglfwhg vljq dqg lv
vwdwlvwlfdoo| vljql?fdqw rq lwv rzq dw wkh 8( ohyho1 Wklv vxjjhvwv wkdw qrq0

lq wklv uhjuhvvlrq1
65Lq froxpq +6, ri Wdeoh 6/ zh frqvlghu lqwhudfwlrqv ri erwk FDL dqg QSOE zlwk wkh

gxpplhv iru zhdn ixqgdphqwdov dqg orz uhvhuyhv1 Wkh uhvxowv iru QSOE duh vlplodu wr
wkrvh lq froxpq +5,1 Iru wkh fxuuhqw dffrxqw/ lqvwhdg/ zh idlo wr uhmhfw wkh k|srwkhvlv wkdw
erwk ñ5.ñ7.ñ9 dqg ñ5.ñ7 duh htxdo wr }hur1 Irupdo whvwv vxfk dv wkh yduldqfh lq dwlrq
whvw vxjjhvw wkdw wklv lv gxh wr pxowlfroolqhdulw| ehwzhhq wkh wzr lqwhudfwlrq whupv= zkhq
wkh| erwk dsshdu lq d uhjuhvvlrq/ wkh h>hfwv ri FDL duh vzdpshg e| wkrvh ri QSOE1

66Wkh s0ydoxhv rq wkh Zdog whvwv iru ñ5.ñ7 @ 3 duh 31334/ 31335 dqg 31349 uhvshfwlyho|
lq froxpqv +5,/ +6, dqg +7,/ xqghu wkh wkuhh gl>huhqw phdvxuhv ri orz uhvhuyhv1
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shuiruplqj ordqv dv d vkduh ri JGS 9 wkdw lv/ dv d phdvxuh ri wkh lqwulqvlf
?vfdo exughq 9 d>hfw wkh fulvlv lqgh{ uhjdugohvv ri zkhwkhu uhvhuyhv duh orz
ru kljk1

Lq Wdeoh 8 zh suhvhqw uhvxowv ri uhjuhvvlrqv htxlydohqw wr wkrvh lq Wd0
eoh 6/ djdlq xvlqj ùåut lqvwhdg ri ùåuî1 Rqfh djdlq/ fxuuhqw dffrxqw
gh?flwv dqg qrq0shuiruplqj ordqv pdwwhu li erwk uhvhuyhv dqg ixqgdphqwdov
duh zhdn167 Krzhyhu/ revhuyh wkdw wkh frh!flhqw rq ùåut whqgv wr pdlq0
wdlq wkh h{shfwhg vljq dqg eh vwdwlvwlfdoo| vljql?fdqw rq lwv rzq/ d>hfwlqj
wkh fulvlv lqgh{ uhjdugohvv ri zkhwkhu uhvhuyhv duh orz ru kljk/ dv zhoo dv
uhjdugohvv ri zkhwkhu ixqgdphqwdov duh zhdn ru qrw168

61816 Uhdo dqg ?qdqfldo zhdnqhvvhv

Ilqdoo|/ zh dwwhpsw wr whvw zkhwkhu gluhfw phdvxuhv ri fdslwdo surgxfwly0
lw| kdyh h{sodqdwru| srzhu dv uhjuhvvruv ri wkh fulvlv lqgh{1 Frqyhqwlrqdo
zlvgrp krogv lq wkdw eruurzlqj iurp deurdg lv ohvv cgdqjhurxv* iru h{whuqdo
vxvwdlqdelolw| li lw ?qdqfhv qhz lqyhvwphqw +ohdglqj wr lqfuhdvhg surgxf0
wlyh fdsdflw| dqg wr kljkhu ixwxuh h{sruw uhfhlswv, udwkhu wkdq frqvxpswlrq
+zklfk lpsolhv orzhu vdylqj,1 Iru wkhvh uhdvrqv/ d fxuuhqw dffrxqw gh?flw wkdw
lv dffrpsdqlhg e| d idoo lq vdylqjv udwhv lv uhjdughg dv pruh sureohpdwlf wkdq
d gh?flw dffrpsdqlhg e| ulvlqj lqyhvwphqw udwhv1

Xqghuo|lqj vxfk cfrqyhqwlrqdo* frqfoxvlrqv/ krzhyhu/ lv wkh lpsolflw dv0
vxpswlrq wkdw wkh uhwxuq rq lqyhvwphqw lv dw ohdvw dv kljk dv wkh frvw ri wkh
eruurzhg ixqgv169 Dv hylghqfh rq wkh sur?wdelolw| ri wkh lqyhvwphqw surmhfwv

67Wkhvh duh wkh lpsolfdwlrqv ri wkh Zdog whvwv rq ñ5 . ñ7 . ñ9 @ 3 lq froxpq +4, dqg
ñ6.ñ8.ñ: @ 3 lq froxpqv +5, dqg +6,1 Wkh idloxuh wr uhmhfw ñ5.ñ7.ñ9 @ 3 lq froxpq
+6, lv djdlq gxh wr pxowlfroolqhdulw| ehwzhhq cFDL wlphv G5OU wlphv GZI * dqg cQSO\
wlphv G5OU wlphv GZI *1

68Wr whvw iru wkh urexvwqhvv ri rxu uhvxowv zh shuirup d qxpehu ri rwkhu whvwv1 Iluvw/ zh
xvh wzr rwkhu lqglfdwruv ri fulvlv wkdw jlyh pruh zhljkw wr uhvhuyh orvvhv uhodwlyh wr h{fkdqjh
udwh ghsuhfldwlrq> rxu txdolwdwlyh uhvxowv uhpdlq wkh vdph1 Dv uhsruwhg lq Wdeohv 508/ wkh
uhvxowv duh dovr urexvw wr wkh xvh ri wkuhh dowhuqdwlyh gh?qlwlrqv ri orz uhvhuyhv1 Qh{w/ zh
whvw zkhwkhu wkh vljql?fdqfh ri FDL lv vhqvlwlyh wr wkh wkuhvkrog iru wkh uhdo h{fkdqjh udwh
dssuhfldwlrq> lqvwhdg ri d 43( wuljjhu zh xvh d 3 wuljjhu dqg rewdlq wkh vdph txdolwdwlyh
uhvxowv1 Wkh vljql?fdqfh ri wkh wzr qrq0shuiruplqj ordqv phdvxuhv QSOE dqg QSO\ lv
dovr lqyduldqw zlwk uhvshfw wr prgl?fdwlrq ri wkh gh?qlwlrqv ri wkhvh yduldeohv1 Doo wkhvh
uhvxowv duh dydlodeoh xsrq uhtxhvw1

69Dovr lpsolflw lv wkh dvvxpswlrq wkdw kljk lqyhvwphqw udwhv frqwulexwh wr wkh hqkdqfh0
phqw ri surgxfwlyh fdsdflw| lq wkh wudghg vhfwru1 Li wkh lqyhvwphqw errp lv frq?qhg wr
wkh qrq0wudghg vhfwru +frpphufldo dqg uhvlghqwldo frqvwuxfwlrq/ dv zhoo dv lqzdug0rulhqwhg
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rqh fdq hpsor| d vwdqgdug phdvxuh ri lqyhvwphqw h!flhqf|/ wkh Uäï- ru
clqfuhphqwdo fdslwdo rxwsxw udwlr* gh?qhg dv wkh udwlr ehwzhhq wkh lqyhvw0
phqw udwh dqg wkh rxwsxw jurzwk udwh1 Lq Fruvhwwl/ Shvhqwl dqg Urxelql
+4<<<e,/ zh grfxphqw wkdw/ iru doo wkh Dvldq frxqwulhv h{fhsw Lqgrqhvld dqg
wkh Sklolsslqhv/ wkh Uäï- kdg lqfuhdvhg vkduso| lq wkh 4<<60<9 shulrg uho0
dwlyh wr wkh suhylrxv wkuhh |hduv 4<;:04<<51 Wklv hylghqfh vxjjhvwv wkdw wkh
h!flhqf| ri lqyhvwphqwv lq Vrxwk Hdvw Dvld zdv douhdg| idoolqj lq wkh irxu
|hduv sulru wr wkh 4<<: fulvlv1

Lq Fruvhwwl/ Shvhqwl dqg Urxelql +4<<<f, zh ghulyh d phdvxuh ri wkh Uäï-
iru doo wkh frxqwulhv lq rxu vdpsoh lq wkh shulrg 4<<604<<91 Zh wkhq whvw iru
lwv vljql?fdqfh lq rxu edvlf uhjuhvvlrq prgho1 Zh ?qg wkdw wkh Uäï- yduldeoh
lv jhqhudoo| qrw vljql?fdqw> krzhyhu/ d vlpsoh wudqvirupdwlrq ri wkh Uäï-
lv vljql?fdqw lq vrph uhjuhvvlrqv1 Zh wkhq gh?qh d qhz yduldeoh/ zklfk lv
htxdo wr wkh ruljlqdo Uäï- zkhq wkh ohqglqj errp yduldeoh lv srvlwlyh/ dqg
lv htxdo wr }hur zkhq wkh ohqglqj errp lv qhjdwlyh16: Zkhq zh uhjuhvv wkh
fulvlv lqgh{ rq wkh prgl?hg Uäï- yduldeoh dqg ùåut zh ?qg wkdw erwk
yduldeohv kdyh wkh h{shfwhg vljq dqg duh vwdwlvwlfdoo| vljql?fdqw16;

7 Ilqdqfldo zhdnqhvvhv dqg hphujlqj pdunhw
fulvhv

714 Edqnlqj dqg fxuuhqf| fulvhv lq wkh 4<<3v

Rxu lqwhusuhwdwlrq ri wkh Dvldq fulvlv irfxvhv rq wkh uroh sod|hg e| zhdn0
qhvvhv lq wkh ?qdqfldo dqg edqnlqj v|vwhp lq wuljjhulqj wkh fxuuhqf| fulvlv
lq 4<<:0<;1 Lw lv zruwk vwuhvvlqj wkdw rwkhu hslvrghv ri fxuuhqf| fulvhv lq
wkh 4<<3v kdyh ehhq dvvrfldwhg zlwk edqnlqj fulvhv1 Lq wkh fdvh ri Ph{lfr/
iru lqvwdqfh/ uhfhqw zrun vkrzv wkdw wkh ?qdqfldo v|vwhp zdv iudjloh zhoo

vhuylfhv,/ lq whupv ri vxvwdlqdelolw| dqdo|vlv wkh frqwulexwlrq ri vxfk lqyhvwphqw surmhfwv
wr ixwxuh wudgh vxusoxvhv 9 wkxv wr wkh delolw| ri wkh frxqwu| wr uhsd| lwv h{whuqdo ghew
reoljdwlrqv 9 lv olplwhg wr wkhlu lqgluhfw lpsdfw rq wkh surgxfwlylw| ri wkh wudghg vhfwru1
Wkh wzr clpsolflw* dvvxpswlrqv deryh qhhg qrw krog lq wkh Dvldq fdvh1

6:Wkh lghd khuh lv wkdw orz fdslwdo sur?wdelolw| lv qrw sureohpdwlf lq lwvhoi li wkh frusr0
udwh dqg ?qdqfldo vhfwruv duh deoh wr surshuo| dvvhvv wkh fkdudfwhulvwlfv ri wkh lqyhvwphqw
surmhfwv/ exw pd| vljql?fdqwo| frqwulexwh wr wkh exlog0xs ri whqvlrqv lq wkh ?qdqfldo pdu0
nhwv li wkhuh lv d ohqglqj errp dqg h{fhvvlyh fuhglw jurzwk 8 shukdsv gulyhq e| prudo
kd}dug dqg lpsolflw jxdudqwhhv rq lqyhvwphqw e| wkh sxeolf vhfwru1

6;Vhh Fruvhwwl/ Shvhqwl dqg Urxelql +4<<<f,1
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ehiruh wkh shvr fulvlv ri 4<<7 +vhh Nuxhjhu dqg Wruqhoo +4<<<,,1 Zhdn uhj0
xodwlrq dqg vxshuylvlrq/ dv zhoo dv dq lqdghtxdwh ghsrvlw vdihw| qhw/ zhuh
doo hohphqwv ohdglqj wr prudo kd}dug lq wkh edqnlqj v|vwhp dqg wr d vxujh
lq qrq0shuiruplqj ordqv zhoo ehiruh wkh hqg ri 4<<71 Wkh zhdnqhvv ri wkh
?qdqfldo v|vwhp zdv h{dfhuedwhg e| d srruo| ghvljqhg sulydwl}dwlrq surjudp
lq wkh hduo| 4<<3v1 Wklv hylghqfh fdvwv grxewv rq wkh wkhvlv wkdw wkh vhyhuh
Ph{lfdq edqnlqj fulvlv hphujlqj diwhu wkh shvr froodsvh zdv vlpso| wkh uhvxow
ri wkh grxeoh vkrfn ri ghydoxdwlrq dqg kljk uhdo lqwhuhvw udwhv lq 4<<8 rq wkh
edodqfh vkhhwv ri ?qdqfldo dqg frusrudwh ?upv1 Wkh 4<<7 fulvlv zdv shukdsv
mxvw wkh odvw vwudz iru dq douhdg| zhdnhqhg edqnlqj v|vwhp/ ohdglqj wr d
phowgrzq wkdw lv hvwlpdwhg wr frvw derxw 47053( ri JGS1

Fxuuhqf| ghsuhfldwlrq zdv dovr dvvrfldwhg zlwk edqnlqj sureohpv lq wkh
fdvh ri Hxursh lq 4<<50<61 Wklv lv fohduo| ylvleoh lq Vfdqglqdyldq frxqwulhv
vxfk dv Vzhghq dqg Ilqodqg/ zkhuh d vhyhuh edqnlqj fulvlv zdv hphujlqj vlqfh
wkh hduo| 4<<3v1 Lw lv dovr dssduhqw lq Lwdo|/ zkhuh d ?vfdo uhwuhqfkphqw dqg
wkh glvfrqwlqxdwlrq ri uhjlrqdo sxeolf lqyhvwphqw surmhfwv pdgh wkh edqnlqj
v|vwhp lq wkh Vrxwk yxoqhudeoh wr wkh frqvhtxhqfhv ri fkdqjhv lq wkh uhodwlyh
sulfh ri qrq0wudghg jrrgv gxh wr wkh olud ghsuhfldwlrq lq 4<<5 dqg 4<<6 +wkh
Lwdoldq wudghg jrrg vhfwru ehlqj frpsdudwlyho| vpdoohu lq wkh Vrxwk uhodwlyh
wr wkh Qruwk,1

Vrph dxwkruv vxfk dv Udghohw dqg Vdfkv +4<<;, dqg Fkdqj dqg Yh0
odvfr +4<<;d/e, kdyh lqwhusuhwhg uhfhqw hphujlqj pdunhw fulvlv hslvrghv dv
ehlqj fdxvhg e| lqwhuqdwlrqdo cuxqv*/ wkh lqwhuqdwlrqdo htxlydohqw ri Gldprqg0
G|eylj +4<;6, edqn uxqv1 Vxfk uxqv duh qrw fdxvhg e| ixqgdphqwdov/ exw
udwkhu wuljjhuhg e| vhoi0ixo?oolqj sdqlfv wkdw wxuq oltxlglw| sureohpv lqwr vro0
yhqf| sureohpv1 Lq vxssruw ri vxfk lqwhusuhwdwlrq/ lw lv frpprqo| revhuyhg
wkdw wkh Dvldq frxqwulhv glg qrw vx>hu iurp wkh xvxdo v|pswrpv ri ixq0
gdphqwdo lpedodqfhv +kljk exgjhw gh?flwv/ grphvwlf fuhglw h{sdqvlrq/ kljk
xqhpsor|phqw hwf1, suhfhglqj wkh fxuuhqf| fulvhv1

Lq Fruvhwwl/ Shvhqwl dqg Urxelql +4<<<d/e/f,/ zh kdyh dujxhg wkdw/ dorqj
zlwk wkhlu pdq| vwurqj hfrqrplf ixqgdphqwdov/ Hdvw Dvldq fulvlv frxqwulhv
dovr ihdwxuhg vhyhuh vwuxfwxudo glvwruwlrqv dqg lqvwlwxwlrqdo zhdnqhvvhv1 Wkh
?qdqfldo dqg edqnlqj v|vwhpv lq Nruhd/ Wkdlodqg/ Lqgrqhvld dqg Pdod|vld
zhuh douhdg| lq glvwuhvv ehiruh wkh ghydoxdwlrq lq 4<<:0<;1 Wkh vdph fdq
eh vdlg iru wkh hslvrghv ri fxuuhqf| fulvhv lq Hfxdgru/ Sdnlvwdq dqg Uxvvld
iroorzlqj wkh rqhv lq Dvld1 Zkloh lw lv olnho| wkdw wkhvh fulvhv zdv h{dfhuedwhg
e| vshfxodwlyh fdslwdo  ljkwv/ lw lv gl!fxow wr dujxh wkdw vxfk  ljkwv klw
rwkhuzlvh khdowk| hfrqrplhv1
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Sulru wr wkh fulvlv lq Dvld/ vshfxodwlyh sxufkdvhv ri dvvhwv lq ?{hg vxsso|
ihg d vwurqj dqg vxvwdlqhg jurzwk lq dvvhw sulfhv1 Pdq| revhuyhuv eholhyh
wkdw htxlw| dqg uhdo hvwdwh sulfhv urvh zhoo eh|rqg wkh ohyhov zduudqwhg e|
ixqgdphqwdov/ lq dwlqj wkh ydoxh ri froodwhudo ri krxvhkrogv dqg ?upv1 Prudo
kd}dug durvh iurp lpsolflw ru h{solflw jryhuqphqw edlorxw jxdudqwhhv ri ?0
qdqfldo lqvwlwxwlrqv1 Edqnlqj uhjxodwlrq dqg vxshuylvlrq zhuh qrwdeo| zhdn1
Lq dgglwlrq/ srru frusrudwh jryhuqdqfh dqg zkdw kdv qrz frph wr eh fdoohg
cfurq| fdslwdolvp*9 zlghvsuhdg fruuxsw fuhglw sudfwlfhv/ dv ordqv zhuh riwhq
srolwlfdoo| gluhfwhg wr idyruhg ?upv dqg vhfwruv9 hqkdqfhg wkhvh glvwruwlrqv
dqg frqwulexwhg wr d ohqglqj errp/ ohdglqj wr ryhulqyhvwphqw lq surmhfwv dqg
vhfwruv wkdw zhuh h{fhvvlyho| ulvn| dqg2ru ri orz sur?wdelolw|/ vxfk dv uhdo hv0
wdwh dqg rwkhu qrq0wudghg vhfwruv1 Lq wkh wudghg jrrg vhfwruv/ wkhvh hohphqwv
ohg wr dffxpxodwlrq ri h{fhvvlyh fdsdflw|1

Grphvwlf dqg lqwhuqdwlrqdo fdslwdo olehudol}dwlrq pd| kdyh djjudydwhg wkh
h{lvwlqj glvwruwlrqv e| doorzlqj edqnv dqg ?upv wr eruurz odujhu ixqgv dw
orzhu udwhv lq lqwhuqdwlrqdo fdslwdo pdunhwv1 Lq Wkdlodqg/ iru lqvwdqfh/ olehudo0
l}dwlrq ri fdslwdo dffrxqw uhjxodwlrqv +h1j1 wkh hvwdeolvkphqw ri wkh Edqjnrn
Lqwhuqdwlrqdo Edqnlqj Idflolw|, surylghg dq lqfhqwlyh iru Wkdl edqnv dqg
?upv wr eruurz khdylo| lq lqwhuqdwlrqdo ?qdqfldo pdunhwv lq iruhljq fxuuhqf|
dqg dw yhu| vkruw pdwxulwlhv1 Pruhryhu/ uhjxodwlrqv olplwlqj hqwu| lqwr wkh
edqnlqj v|vwhp ohg wr wkh jurzwk ri xquhjxodwhg/ qrq0edqn ?qdqfh frpsd0
qlhv/ ixholqj errp lq wkh uhdo hvwdwh vhfwru1 Iliw|0vl{ ri wkhvh ?qdqfh frp0
sdqlhv zhuh glvwuhvvhg zhoo ehiruh wkh Wkdl edkw fulvlv dqg zhuh hyhqwxdoo|
forvhg grzq diwhu wkh rqvhw ri wkh fulvlv1

Lq Nruhd/ h{fhvvlyh lqyhvwphqw zdv frqfhqwudwhg dprqj wkh fkdherov/
wkh odujh frqjorphudwhv grplqdwlqj wkh hfrqrp|1 Frxqwlqj rq wkhlu frq0
wuro ri ?qdqfldo lqvwlwxwlrqv/ dv zhoo dv rq jryhuqphqw srolflhv ri gluhfwhg
ohqglqj wr idyruhg vhfwruv/ Nruhdq fkdherov xqghuwrrn odujh lqyhvwphqw lq
orz0sur?wdelolw| vhfwruv vxfk dv dxwrprelohv/ vwhho/ vklsexloglqj dqg vhpl0
frqgxfwruv1 E| hduo| 4<<:/ vhyhq rxw ri wkh wkluw| odujhvw fkdherov zhuh
h>hfwlyho| edqnuxsw dqg wkh Nruhdq hfrqrp| zdv pluhg lq d ghhs uhfhv0
vlrq1 Frusrudwh ohyhudjh zdv douhdg| kljk ehiruh wkh fulvlv1 Lq 4<<9/ wkh
dyhudjh ghew0wr0htxlw| udwlr ri wkh wrs wkluw| fkdherov zdv ryhu 633(1 Lw
wkhq lqfuhdvhg gudpdwlfdoo| zlwk wkh ghydoxdwlrq/ dv wklv udlvhg wkh exughq
ri iruhljq ghew1

Lq Lqgrqhvld/ d odujh vkduh ri edqn fuhglw frqvlvwhg ri gluhfwhg fuhglw/
fkdqqhohg wr srolwlfdoo| idyruhg ?upv dqg vhfwruv1 Dowkrxjk Lqgrqhvld kdg
douhdg| vx>huhg d edqnlqj fulvlv lq wkh hduo| 4<<3v/ wkhvh sudfwlfhv uhpdlqhg
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suhydohqw1 Lq wklv frxqwu|/ krzhyhu/ d vljql?fdqw iudfwlrq ri iruhljq edqnv*
ohqglqj zdv gluhfwhg wr wkh frusrudwh vhfwru/ udwkhu wkdq ehlqj lqwhuphgldwhg
wkurxjk wkh grphvwlf edqnlqj v|vwhp1 Prvw ri wkh ordqv zhuh ghqrplqdwhg
lq iruhljq fxuuhqf|1

Dq lqwhusuhwdwlrq ri wkh Dvldq fulvlv lq whupv ri d sxuh lqwhuqdwlrqdo edqn
uxq pxvw frqiurqw wkh hylghqfh derxw wkh vkdn| ?qdqfldo frqglwlrqv lq wkh
fulvlv frxqwulhv suhfhglqj wkh odujh rxw rzv ri fdslwdo ri wkh vhfrqg kdoi ri
4<<:1 D odujh erg| ri olwhudwxuh +vhh G}lrehn dqg Sd}duedvlrjox +4<<:,/ Krq0
rkdq +4<<:,/ Jrogvwhlq dqg Wxuqhu +4<<9,/ Ghplujÿê0Nxqw dqg Ghwudjldfkh
+4<<:,/ Fdsulr +4<<;,, vxssruwv wkh ylhz wkdw edqnlqj fulvhv duh qrw gxh wr
udqgrp uxqv dqg sdqlfv e| ghsrvlwruv/ exw duh wkh rxwfrph ri zhdnqhvvhv
urrwhg lq h{fhvvlyh ohqglqj/ glvwruwhg lqfhqwlyhv/ frqqhfwhg dqg gluhfwhg ohqg0
lqj/ d zhdn pdfurhfrqrplf hqylurqphqw/ srruo| ghvljqhg ghsrvlw lqvxudqfh/
dqg srruo| pdqdjhg olehudol}dwlrq surfhvvhv1 Txlwh vlpso|/ wklqnlqj wkdw
v|vwhplf edqnlqj fulvhv rffxu ehfdxvh ri vxgghq dqg xqmxvwl?hg ghsrvlwruv*
sdqlf dsshduv wr eh qdlyh1

Pruhryhu/ lqwhusuhwdwlrqv ri edqnlqj fulvhv edvhg rq pxowlsoh htxloleuld
prghov duh vrphzkdw lqfrpsohwh/ dv qrwklqj lq wkrvh prghov h{sodlqv zkdw
pdnhv lqyhvwruv vkliw h{shfwdwlrqv iurp d jrrg wr d edg htxloleulxp1 Vrph
prghov uho| rq h{rjhqrxv cvxqvsrwv* wr qdlo grzq wkh suredelolw| ri d uxq
9 wklv lv mxvw d jlpplfn zlwk olwwoh hfrqrplf ru hpslulfdo frqwhqw1 Gudzlqj
rq wkh hylghqfh rq edqn uxqv/ lw lv zhdn edqnv wkdw whqg wr eh dwwdfnhg/
qrw vrolg dqg khdowk| edqnv1 Lw lv wkhuhiruh sodxvleoh wkdw wkh suredelolw| ri
hqglqj xs lq wkh edg htxloleulxp ghshqgv rq wkh vwdwh ri ixqgdphqwdov> li
ixqgdphqwdov duh zhdn/ wkh suredelolw| wkdw djhqwv dwwdfn lv kljkhu1 Li rqh
wdnhv wklv dqdorj| wr d frxqwu| ohyho/ wkh phvvdjh lv fohdu1 Wkh frxqwulhv wkdw
frph xqghu dwwdfn duh frxqwulhv wkdw/ lq vrph glphqvlrq ru wkh rwkhu/ kdyh
zhdn ixqgdphqwdov16<

715 Wkh 4<<; uhfhvvlrq lq Dvld= wkh uroh ri ?qdqfldo
glvwuhvv dqg wkh qhhg iru v|vwhplf frusrudwh dqg
edqn uhvwuxfwxulqj

E| wkh vxpphu ri 4<<;/ wkh frpelqdwlrq ri vxvwdlqhg kljk lqwhuhvw udwhv dqg
looltxlglw| ohg wr kduvk hfrqrplf frqwudfwlrq dqg d ydvw ryhukdqj ri edg ghew

6<Vhh iru lqvwdqfh uhfhqw zrun e| Pruulv dqg Vklq +4<<;, dqg Fruvhwwl/ Pruulv/ dqg Vklq
+4<<<,1
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wkurxjkrxw Dvld1 Pdq| frusrudwlrqv zhuh iur}hq lq wkhlu surgxfwlrq ghfl0
vlrqv dv wkh| kdg olwwoh dffhvv wr zrunlqj fdslwdo dqg zhuh vhyhuho| exughqhg
e| d pdvvlyh vwrfn ri ghew1

E| hduo| 4<<;/ odujh sduwv ri wkh edqnlqj v|vwhpv lq Nruhd/ Wkdlodqg
dqg Lqgrqhvld zhuh h>hfwlyho| edqnuxsw dv wkh uhvxow ri kljk lqwhuhvw udwhv/
d odujh dqg lqfuhdvlqj dprxqw ri qrq0shuiruplqj ordqv dqg wkh dwwhpswv wr
udslgo| uhfdslwdol}h1 Wkh qhw zruwk ri d odujh sduw ri wkh edqnlqj v|vwhp
lq wkhvh frxqwulhv zdv qhjdwlyh1 Dsduw iurp d ihz grphvwlf edqnv vrphkrz
vsduhg e| wkh fulvlv/ wkh rqo| yldeoh edqnv zhuh iruhljq edqnv rshudwlqj lq
wkh uhjlrq1 Lw lv dovr zruwk phqwlrqlqj wkdw wkh dfwxdo dprxqw ri iruhljq
?qdqflqj glvexuvhg kdv ehhq vljql?fdqwo| ohvv wkdq wkh khdgolqh dprxqwv
dqqrxqfhg1

Ehlqj xqghu h{wuhph vwuhvv/ edqnv hvvhqwldoo| vwrsshg pdnlqj qhz ordqv1
Ehfdxvh ri wkh frpelqhg h>hfw ri d oltxlglw| vtxhh}h dqg wkh ulvnv ri frusrudwh
edqnuxswflhv/ edqnv zhqw dv idu dv ghq|lqj ordqv iru wudgh fuhglwv dqg zrunlqj
fdslwdo1 Wklv zdv dq lpsruwdqw idfwru lq fdxvlqj pdq| frusrudwlrqv wkdw
zrxog kdyh ehhq vroyhqw xqghu qrupdo fuhglw frqglwlrqv/ wr jr edqnuxsw1 Lq
vxssruw ri wklv ylhz/ zh vwuhvv wkh idfw wkdw/ e| plg04<<;/ h{sruwv ri wkh fulvlv
frxqwulhv kdg qrw vljql?fdqwo| lqfuhdvhg lq vslwh ri pdvvlyh uhdo ghsuhfldwlrq1
Ilupv kdg vr olwwoh dffhvv wr zrunlqj fdslwdo dqg wudgh fuhglw wkdw wkh| frxog
qrw lpsruw wkh lqwhuphgldwh lqsxwv uhtxluhg iru surgxflqj h{sruw jrrgv1

Ehfdxvh ri wkh vhyhuh oltxlglw| fuxqfk/ iru pdq| frusrudwlrqv oltxlglw|
sureohpv zhuh wxuqlqj lqwr vroyhqf| sureohpv1 Zkloh vrph ?upv pljkw kdyh
ehhq edqnuxsw ehiruh wkh fulvlv/ wkh qhw zruwk ri pdq| rwkhu ?upv ehfdph
qhjdwlyh shu h>hfw ri wkh oltxlglw| fuxqfk> d frpelqdwlrq ri uhdo ghsuhfldwlrq/
kljk uhdo lqwhuhvw udwhv/ froodsvlqj djjuhjdwh ghpdqg dqg oltxlglw| vtxhh}h
zdv ohdglqj wkhp wr edqnuxswf|1 Iru wkhvh uhdvrqv/ wkh qhw zruwk wxuqhg
qhjdwlyh iru d odujh sduw ri wkh frusrudwh vhfwru1 Zlwk olwwoh dowhuqdwlyh
vrxufh ri ?qdqflqj +rwkhu wkdq edqnv,/ wkh fuhglw fuxqfk d"lfwlqj wkh fulvlv
hfrqrplhv zdv jlylqj zd| wr d ylflrxv f|foh= uhwuhqfkphqw lq fuhglw 0 ixuwkhu
hfrqrplf grzqwxuq 0 kljkhu qrq shuiruplqj ordqv dqg fuhglw ulvn 0 pruh
uhwuhqfkphqw lq fuhglw1 Frqwudfwlrqv lq wudgh fuhglw zhuh sduwlfxoduo| sdlqixo/
gluhfwo| d>hfwlqj wkh delolw| ri wkhvh hfrqrplhv wr dftxluh iruhljq fxuuhqf|
wkurxjk h{sruwv1

Wkh fuhglw fuxqfk iru frusrudwh ?upv zdv sduwlfxoduo| ghydvwdwlqj ehfdxvh
lq Hdvw Dvld edqn ordqv zhuh wkh suhydlolqj vrxufh ri ?qdqflqj iru ?upv1
Zlwk edqnv dqg rwkhu ?qdqfldo lqvwlwxwlrqv lq vhyhuh ?qdqfldo glvwuhvv/ erwk
vkruw0whup ohqglqj +iru zrunlqj fdslwdo sxusrvhv, dqg orqj0whup ohqglqj e|
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edqnv dqg qrq0edqn ?qdqfldo lqvwlwxwlrqv zhuh gudvwlfdoo| uhgxfhg1
Zkloh d edqnlqj fulvlv zdv dovr h{shulhqfhg lq Ph{lfr lq 4<<8 iroorzlqj

wkh froodsvh ri wkh shvr/ wklv fulvlv zdv gl>huhqw iurp wkh Dvldq rqh lq rqh
lpsruwdqw uhvshfw1 Uhodwlyh wr wkh fdvh ri Hdvw Dvld/ frusrudwh edqnuxswflhv
lq Ph{lfr zhuh pxfk ohvv lpsruwdqw lq wuljjhulqj wkh ?qdqfldo glvwuhvv ri wkh
?qdqfldo vhfwru1 Lq Ph{lfr/ wkh ohqglqj errp suhfhglqj wkh fulvlv zdv frq0
fhqwudwhg lq wkh krxvhkrog vhfwru1 Krxvhkrogv eruurzhg khdylo| iurp edqnv
+riwhq lq iruhljq fxuuhqf|, wr ?qdqfh wkhlu frqvxpswlrq ri gxudeoh jrrgv dqg
krxvhkrog vhuylfhv1 Wkxv/ wkh shvr ihoo dqg wkh hqvxlqj hfrqrplf uhfhvvlrq
pdlqo| fdxvhg ?qdqfldo glvwuhvv dprqj khdylo| ohyhudjhg krxvhkrogv1 Wkh
lqdelolw| ri krxvhkrogv wr vhuylfh wkhlu ghew zdv zkdw ohg wr wkh froodsvh ri
?qdqfldo lqvwlwxwlrqv1

Ryhu wkh vxpphu ri 4<<;/ lqwhuhvw udwhv lq Dvld kdg vljql?fdqwo| idoohq
uhodwlyh wr wkh shdnv ri wkh fulvlv/ dqg lq Nruhd wkh| uhwxuqhg wr suh0fulvlv
ohyhov1 Lq vslwh ri wklv/ d fuhglw fuxqfk zdv vwloo vhyhuh lq prvw frxqwulhv= zkloh
wkh sulfh ri fuhglw kdg ehhq idoolqj/ edqnv wkdw zhuh h>hfwlyho| edqnuxsw ru
h{shulhqflqj ?qdqfldo glvwuhvv zhuh xqzloolqj wr ohqg wr frusrudwlrqv vx>hulqj
iurp ghew ryhukdqj1 Dv ordqv zhuh vwloo gudvwlfdoo| udwlrqhg/ fdslwdo frqwurov
ohdglqj wr orzhu lqwhuhvw udwhv zrxog kdyh grqh olwwoh wr hdvh wkh fuhglw fuxqfk1
Pruhryhu/ lw lv idu iurp fohdu zkhwkhu wkh| zrxog kdyh khoshg wr uhpryh
vwuxfwxudo lpshglphqwv wr uhfryhu|1

Zkloh wkh qhhg iru d pruh ghflvlyh h{sdqvlrqdu| srolf| zdv zlgho| uhfrj0
ql}hg/ vhyhudo revhuyhuv hpskdvl}hg wkh qhhg iru dq dffhohudwhg ghew uhvwuxf0
wxulqj surfhvv dv wkh rqo| h>hfwlyh zd| wr khos wkh Dvldq frxqwulhv wr vwduw
surgxflqj dqg h{sruwlqj djdlq1 Vxfk surfhvv frqvlvwv ri wkh iroorzlqj vwhsv=
uhfdslwdol}h edqnv/ uhgxfh frusrudwh ghew ryhukdqj/ dqg surylgh ?upv zlwk
ghew prudwruld dqg qhz sulrulw| ?qdqflqj ri zrunlqj fdslwdo dqg wudgh1

Vxjjhvwlrqv iru d frpsuhkhqvlyh dssurdfk wr edqn dqg frusrudwh uhvwuxf0
wxulqj/ lqfoxglqj d pruh dfwlyh uroh ri jryhuqphqwv/ zhuh zlgho| ghedwhg1
Dq dffhohudwhg uhvwuxfwxulqj ri wkh edqnlqj v|vwhp frxog eh dffrpsolvkhg
lq d qxpehu ri dowhuqdwlyh zd|v1 Edqnv wkdw zhuh xqghufdslwdol}hg exw vwloo
vroyhqw kdg wr eh uhfdslwdol}hg/ hlwkhu zlwk fdslwdo lqmhfwlrqv iurp grphvwlf
dqg2ru iruhljq lqyhvwruv ru wkurxjk fdslwdo lqmhfwlrqv e| wkh jryhuqphqw1 Lq
wkh fdvh ri lqvwlwxwlrqv wkdw zhuh fohduo| lqvroyhqw ru erughuolqh lqvroyhqw/
wkh jryhuqphqwv kdg wr lqwhuyhqh gluhfwo|/ hyhqwxdoo| ghflglqj dprqj srvvl0
eoh dowhuqdwlyh dfwlrqv= uhfdslwdol}h wkhp lq rughu wr vhoo wkhp wr +grphvwlf
dqg2ru lqwhuqdwlrqdo, sulydwh lqyhvwruv/ phujh wkhp zlwk vwurqjhu lqvwlwx0
wlrqv/ ru forvh wkhp grzq dqg vhoo wkhlu dvvhwv1
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Nruhd/ Lqgrqhvld/ Wkdlodqg dqgPdod|vld wulhg rxw gl>huhqw dssurdfkhv wr
edqn fdslwdol}dwlrq/ hdfk zlwk d gl>huhqw pl{ ri sulydwh dqg sxeolf sduwlflsd0
wlrq lqfoxglqj uhfdslwdol}dwlrq +prvwo| yld iruhljq lqmhfwlrqv ri qhz htxlw|,/
forvxuh/ dqg phujhuv zlwk rwkhu ?qdqfldo lqvwlwxwlrqv1 Dffhohudwhg glvsrvdo
ri edg ordqv/ surshu ordq fodvvl?fdwlrq/ dqg surylvlrqlqj iru edg ordqv zhuh
doo hohphqwv ri dq dffhohudwhg edqn uhvwuxfwxulqj vwudwhj|1

Lq wkhvh frxqwulhv wkh dssurdfk wr edqn dqg frusrudwh uhvwuxfwxulqj zdv
prghohg rq d yduldqw ri wkh cOrqgrq dssurdfk* xvhg e| wkh Xqlwhg Nlqjgrp
wr dfklhyh rxw0ri0frxuw uhvwuxfwxulqj1 Wklv dssurdfk lv prvwo| yroxqwdu|/
fdvh0e|0fdvh dqg pdunhw edvhg1 Vrph vxjjhvwhg wkdw wkh v|vwhplf qdwxuh ri
wkh frusrudwh dqg edqn ?qdqfldo glvwuhvv lq Vrxwk0Hdvw Dvld uhtxluhg d pruh
djjuhvvlyh dssurdfk zlwk frhuflyh hohphqwv dqg juhdwhu jryhuqphqw lqyroyh0
phqw1 Dv d pdwwhu ri idfw/ wkh uhvwuxfwxulqj surfhvv kdv ehhq uhodwlyho| vorz/
hvshfldoo| lq wkh frusrudwh duhd1 Zkloh wkh uhfdslwdol}dwlrq ri wkh edqnlqj
v|vwhp slfnhg xs vshhg lq wkh vhfrqg kdoi ri 4<<;/ surjuhvv rq frusrudwh
uhvwuxfwxulqj uhpdlqhg vorz wkurxjk 4<<<1

716 Wkh uroh ri iruhljq rzqhuvkls ri grphvwlf edqnv lq
suhyhqwlqj hphujlqj pdunhw fulvhv

Rqh nh| lvvxh udlvhg e| uhfhqw fulvhv lq hphujlqj pdunhwv lv zkhwkhu vljql?0
fdqw rzqhuvkls ri wkh grphvwlf ?qdqfldo v|vwhp e| iruhljq edqnv frxog khos
suhyhqw fxuuhqf| dqg ?qdqfldo fulvhv/ dqg2ru khos uhgxfh wkh lpsdfw ri d
fulvlv rq wkh hfrqrp|1 Lq wkh fdvh ri Hdvw Dvld/ ELV frxqwu| edqnv surylghg
prvw lqwhuqdwlrqdo ohqglqj wr Dvldq orfdo edqnv/ zklfk lq wxuq ohqw wr gr0
phvwlf frusrudwlrqv1 Dovr lq wkh fdvh ri Lqgrqhvld/ zkhuh lqwhuqdwlrqdo edqnv
whqghg wr ohqg gluhfwo| wr frusrudwlrqv/ lqwhuqdwlrqdo ohqglqj zdv prvwo| r>0
vkruh1 Lw kdv ehhq dujxhg wkdw gluhfw rzqhuvkls ri d iudfwlrq ri wkh grphvwlf
?qdqfldo v|vwhp e| iruhljq edqnv pd| kdyh srvlwlyh vwdelol}lqj h>hfwv1 Wkh
fdvh ri Dujhqwlqd +wrjhwkhu zlwk vrph rwkhu Odwlq Dphulfdq frxqwulhv, lv
riwhq phqwlrqhg lq wklv uhvshfw1

Lq dgglwlrq wr hqkdqflqj frpshwlwlrq/ h!flhqf|/ dqg wr eulqjlqj qhz
pdqdjhuldo vnloov dqg edqnlqj nqrzohgjh/ lqwhuqdwlrqdo edqnv pd| surylgh
vshfl?f ehqh?wv lq shulrgv ri fulvlv1 Iluvw/ li d iruhljq edqn rqo| ohqgv wr dq
hphujlqj pdunhw edqn/ lw grhv qrw kdyh dq| vwdnh lq wkh frusrudwh surmhfwv
?qdqfhg e| wkh orfdo edqn1 Lq dqwlflsdwlrq ri d fulvlv lw pd| eh udwlrqdo iru d
iruhljq edqn qrw wr uroo ryhu lwv ordqv wr wkh grphvwlf edqn/ hyhq li/ e| iruflqj
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wkh grphvwlf edqn wr fdoo lq ordqv lq wxuq/ vxfk ghflvlrq fdxvhv ?qdqfldo
glvwuhvv dw frusrudwh ohyho1 Li/ lqvwhdg/ d iruhljq edqn rshudwhv orfdoo|/ lw
zrxog eh pruh frqfhuqhg zlwk wkh khdowk ri grphvwlf frusrudwlrqv1 Lw zrxog
eh ohvv olnho| wr fdoo lq ordqv deuxswo|/ dqg uhsdwuldwh oldelolwlhv/ dgglqj wr
wkh ulvn ri d fulvlv/ vlqfh wklv zrxog kdup wkh iruhljq edqn gluhfwo|1

Vhfrqg/ wkh suhvhqfh ri iruhljq edqnv frxog plwljdwh vrph ri wkh sureohpv
wkdw hphujhv zlwk zhdn grphvwlf vxshuylvlrq dqg uhjxodwlrq +dq hphujlqj
pdunhw uhjxodwru*v delolw| wr surshuo| vxshuylvh dqg uhjxodwh grphvwlf edqnv
lv riwhq olplwhg iru d ydulhw| ri uhdvrqv/ dqg fdqqrw eh wuxvwhg,1 Lqwhuqd0
wlrqdo edqnv pd| eh lqfolqhg wr iroorz dq dupv0ohqjwk dssurdfk/ udwkhu wkdq
uhodwlrqvkls edqnlqj> dqg wkh| pd| eh ohvv h{srvhg wr srolwlfdo suhvvxuh
wr surylgh gluhfw ohqglqj1 Dovr/ d vwulfw uhjxodwlrq ri wkh iruhljq edqn lq
lwv krph0frxqwu| +vd| XV, pd| lqgluhfwo| d>hfw wkh dfwlylwlhv ri wkh edqn*v
eudqfkhv lq wkh hphujlqj pdunhw hfrqrplhv1 Wklug/ iruhljq rzqhuvkls ri
edqnv rshudwlqj grphvwlfdoo| pd| uhgxfh wkh qhhg iru fhqwudo edqnv lq hphuj0
lqj pdunhw wr surylgh d vdihw| qhw/ e| shuiruplqj dv ohqghuv ri odvw uhvruw1
Wklv lv ehfdxvh wkh iruhljq rzqhg orfdo edqnv fdq uho| rq wkh iruhljq rzqhuv
wr surylgh ixqgv lq wkh suhvhqfh ri vxgghq dqg udslg ghsrvlw zlwkgudzdov/
revhuyhg gxulqj hslvrghv ri sdqlf1

Rq wkh edvlv ri wkhvh dujxphqwv/ vrph kdyh fodlphg wkdw d iudfwlrq ri
hphujlqj pdunhwv edqnlqj v|vwhp vkrxog lqghhg eh frqwuroohg e| iruhljq
edqnv dv d zd| wr hqvxuh frpshwlwlrq/ h!flhqf| dqg vwdelolw|1 Lq idyru ri vxfk
d ylhz/ wkh h{dpsohv ri Krqj Nrqj dqg Vlqjdsruh +zkhuh d odujh iudfwlrq ri
wkh edqnlqj v|vwhp lv iruhljq rzqhg, duh riwhq phqwlrqhg1

Zkdw duh wkh pdlq remhfwlrqv wr vxfk d ylhzB Rqh lv/ ri frxuvh/ d txhvwlrq
ri vryhuhljqw|1 Exw zk| vkrxog frxqwulhv fduh derxw zkr rzqv wkhlu edqnv
pruh wkdq wkh| fduh derxw zkr rzqv wkhlu idfwrulhvB Wkh uhdvrq lv wkdw edqnv
kdyh wudglwlrqdoo| ehhq xvhg iru srolwlfdo sxusrvhv wkurxjk gluhfw ohqglqj/ dqg
dv d vrxufh ri uhyhqxh yld ?qdqfldo uhsuhvvlrq1 Wklv lv zk| jryhuqphqwv duh
zdu| ri ohwwlqj jr ri grphvwlf edqnv1 Qrwh wkdw wkhvh hohphqwv surylgh d
srvlwlyh h{sodqdwlrq ri zk| jryhuqphqwv gr qrw zdqw d iruhljq rzqhuvkls ri
grphvwlf edqnv> wkh| gr qrw surylgh/ krzhyhu/ d vwurqj qrupdwlyh dujxphqw
djdlqvw iruhljq rzqhuvkls1

D vhfrqg remhfwlrq fdvwv grxewv rq wkh suhvxpswlrq wkdw iruhljq0rzqhg
edqnv zrxog ehkdyh surshuo| dqg dyrlg h{fhvvlyh ulvn wdnlqj1 Lq wkh fdvh ri
Fkloh lq wkh hduo| 4<;3v/ iru lqvwdqfh/ wkh Fklohdq vxevlgldulhv ri iruhljq edqnv
jdpeohg rq yhu| ulvn| surmhfwv/ dqg hqjdjhg lq h{fhvvlyh fuhglw fuhdwlrq1 D
wklug remhfwlrq lv djdlqvw wkh suhvxpswlrq wkdw d ?qdqfldo v|vwhp rzqhg e| d
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vpdoo qxpehu ri iruhljq edqnv zrxog uhgxfh wkh qhhg iru wkh grphvwlf fhqwudo
edqn wr lqwhuyhqh lq wkh edqnlqj v|vwhp/ dfwlqj dv ohqghu ri odvw uhvruw1 Lw lv
idu iurp reylrxv wkdw wkhvh edqnv zrxog qrw frxqw rq wkh orfdo fhqwudo edqn
dv surylghu ri ixqgv/ zkhq hfrqrplf vkrfnv ru srru ohqglqj ghflvlrqv ohdg
wr ?qdqfldo glvwuhvv lq wkh edqnlqj v|vwhp1 Odujh iruhljq edqnv pd| kdyh
wkh srzhu wr lpsrvh h{0srvw oltxlglw| surylvlrq/ dqg rwkhu irupv ri vxssruw/
vxfk dv d jryhuqphqw edlo0rxw ri wkhlu edg ordqv1

Ryhudoo/ krzhyhu/ wkhvh remhfwlrqv gr qrw dsshdu wr eh vwurqj hqrxjk
wr r>vhw wkh dujxphqwv lq idyru ri iruhljq rzqhuvkls ri grphvwlf edqnv lq
hphujlqj pdunhwv 9 hvshfldoo| lq oljkw ri wkh wudfn uhfrugv ri wkh frxqwulhv
zkhuh iruhljq edqnv rzq d odujh iudfwlrq ri wkh grphvwlf edqnlqj v|vwhp1
\hw/ wkhuh duh d qxpehu ri lvvxhv wkdw uhtxluh dgglwlrqdo dqdo|vlv1 Gr iruhljq
rzqhg edqnv lq hphujlqj pdunhwv qhhg d grphvwlf vdihw| qhw +ohqghu ri odvw
uhvruw dqg ghsrvlw lqvxudqfh,B Zloo wkh| h{shfw lw/ uhtxluh lw dqg jhw lw h{0
srvw li wkh| h{shulhqfh ?qdqfldo glvwuhvvB Vkrxog wkh krph frxqwu| udwkhu
wkdq wkh krvw frxqwu| surylgh uhjxodwlrq dqg ohqghu ri odvw uhvruw vxssruwB
Wkhvh duh frpsoh{ txhvwlrqv zlwk qr hdv| dqvzhuv1

8 Frqfoxvlrqv
Wkh uhvxowv ri rxu hpslulfdo dqdo|vlv surylgh hylghqfh lq vxssruw ri wkh wkhvlv
wkdw fulvhv duh v|vwhpdwlfdoo| uhodwhg wr wkh ixqgdphqwdo zhdnqhvvhv lq wkh
uhdo dqg ?qdqfldo vhfwruv ri wkh hfrqrp|1 Wkh uhfhqw wxuprlo lq Dvld grhv
qrw vhhp wr uhsuhvhqw dq h{fhswlrq lq wklv uhvshfw1 H{whuqdo lpedodqfhv/ dv
phdvxuhg e| wkh fxuuhqw dffrxqw gh?flwv dvvrfldwhg zlwk uhdo h{fkdqjh udwh
dssuhfldwlrq/ duh vljql?fdqwo| fruuhodwhg zlwk wkh fulvlv lqgh{1 Vr duh phd0
vxuhv ri ?qdqfldo iudjlolw| +qrq0shuiruplqj ordqv lq wkh suhvhqfh ri d ohqglqj
errp, dqg phdvxuhv ri wkh ?vfdo frvwv dvvrfldwhg zlwk ?qdqfldo edlorxwv
+qrq0shuiruplqj ordqv dv d vkduh ri JGS,1 Wkh h>hfwv ri wkhvh yduldeohv rq
wkh fulvlv lqgh{ duh irxqg wr eh vwurqjhu lq frxqwulhv zlwk orz uhvhuyhv1

Wkh hpslulfdo dqdo|vlv suhvhqwhg lq wklv sdshu lv txlwh suholplqdu|1 \hw/
lw frpsohphqwv rwkhu dqdo|vhv vkrzlqj wkh h{whqw ri wkh ghwhulrudwlrq ri ixq0
gdphqwdov lq Dvld lq wkh |hduv ehiruh wkh fulvlv1 Shu vh/ wkhvh uhvxowv fdqqrw
glvfulplqdwh dfurvv dowhuqdwlyh h{sodqdwlrqv ri fxuuhqf| fulvhv edvhg rq vhoi0
ixo?oolqj vshfxodwlyh dwwdfnv/ dv rssrvhg wr ixqgdphqwdo idfwruv1 Wkh| gr/
krzhyhu/ lghqwli| d vhw ri yduldeohv wkdw dsshdu wr hqkdqfh wkh yxoqhudelolw|
ri dq hfrqrp| wr d fulvlv1
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Wkh lqglfdwru wkdw vhhpv wr eh prvw urexvw lq rxu dqdo|vlv lv wkh lqgluhfw
phdvxuh ri wkh lpsolflw frvwv ri edlorxwv lq wkh suhvhqfh ri d ?qdqfldo fulvlv/
l1h1 qrq0shuiruplqj ordqv ehiruh wkh fulvlv dv d vkduh ri JGS1 Lq uhodwhg zrun
+Fruvhwwl/ Shvhqwl dqg Urxelql +4<<<d,, zh kdyh surylghg d frqvlvwhqw wkhru|
ri wkh uroh wkdw frqwlqjhqw sxeolf ghew sod|v lq jhqhudwlqj cwzlq* ?qdqfldo dqg
fxuuhqf| fulvhv1 Zh lqwhusuhw wkh hpslulfdo hylghqfh suhvhqwhg lq wklv sdshu
dv dq lqglfdwlrq wkdw wklv lv wkh uljkw gluhfwlrq wr sxuvxh lq d frpsuhkhqvlyh
uhvhdufk djhqgd rq wkh Dvldq fulvlv1

Wkh dqdo|vlv lq wklv sdshu kljkoljkwv wkh uroh sod|hg e| wkh ?qdqfldo glv0
wuhvv ri edqnv/ rwkhu ?qdqfldo lqvwlwxwlrqv dqg frusrudwlrq lq wkh Dvldq fulvlv1
Wkh ?vfdo frvwv ri fohdqlqj xs wkh edodqfh vkhhwv ri edqnv lv erxqg wr eh
yhu| kljk/ zkloh wkh survshfwv iru d udslg dqg vxvwdlqhg uhfryhu| ri hfrqrplf
jurzwk lq Dvld ghshqg rq dq dffhohudwhg surfhvv ri edqn dqg frusrudwh uh0
vwuxfwxulqj lq wkh uhjlrq1 Wkh uhfhqw uhfryhu| lq hfrqrplf dfwlylw| lq wkh
uhjlrq pd| h{shulhqfh d uhodsvh xqohvv edqn dqg frusrudwh uhvwuxfwxulqj lv
sxuvxhg pruh djjuhvvlyho| lq wkh qhdu ixwxuh1
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Dsshqgl{
Lq wklv dsshqgl{ zh ghvfuleh lq ghwdlo wkh frqvwuxfwlrq ri wkh yduldeohv xvhg
lq wkh hpslulfdo dqdo|vlv1
Fulvlv lqgh{ +LQG,
Wkh lqgh{ lv d zhljkwhg dyhudjh ri wkh shufhqwdjh udwh ri h{fkdqjh udwh

ghsuhfldwlrq uhodwlyh wr wkh XV groodu dqg wkh shufhqwdjh udwh ri fkdqjh lq
iruhljq uhvhuyhv ehwzhhq wkh hqg ri Ghfhpehu 4<<9 dqg wkh hqg ri Ghfhpehu
4<<:1 D odujh qhjdwlyh ydoxh iru Uù( fruuhvsrqgv wr d kljk ghydoxdwlrq udwh
dqg2ru d idoo lq iruhljq uhvhuyhv/ l1h1 d pruh vhyhuh fxuuhqf| fulvlv1 Doo gdwd
duh iurp wkh Lqwhuqdwlrqdo Ilqdqfldo Vwdwlvwlfv ri wkh Lqwhuqdwlrqdo Prqhwdu|
Ixqg +LIV0LPI,1
Uhdo h{fkdqjh udwh dssuhfldwlrq
Wklv yduldeoh phdvxuhv wkh shufhqwdjh udwh ri fkdqjh ri wkh uhdo h{fkdqjh

udwh ehwzhhq wkh hqg ri 4<<9 dqg dq dyhudjh ryhu wkh 4<;;04<<3 shulrg1 Wkh
uhdo h{fkdqjh udwh phdvxuh lv edvhg rq zkrohvdoh sulfh lqgh{hv/ xvlqj wudgh
zhljkwv ri RHFG frxqwulhv +h{foxglqj Ph{lfr dqg Nruhd,1 Iru wkh wkuhh
wudqvlwlrq hfrqrplhv9 F}hfk Uhsxeolf/ Kxqjdu| dqg Srodqg9 zkrvh uhdo
h{fkdqjh udwhv h{klelw odujh  xfwxdwlrqv lq wkh hduo| wudqvlwlrq |hduv/ wkh
dssuhfldwlrq lv fdofxodwhg ehwzhhq 4<<9 dqg 4<<51 Iru Dujhqwlqd/ zkrvh uhdo
h{fkdqjh udwh h{shulhqfhg odujh vzlqjv lq wkh k|shulq dwlrq shulrg/ wkh uhdo
h{fkdqjh udwh lv frpsxwhg ehwzhhq 4<<9 dqg wkh hqg ri 4<<31
Fxuuhqw dffrxqw gh?flwv dqg wkh äøU lqgh{
Wkh fxuuhqw dffrxqw gh?flw dv d vkduh ri JGS lv dq dyhudjh ryhu wkh 4<<70

<9 shulrg1 Gdwd duh iurp LIV0LPI1 Wkh lqgh{ ri fxuuhqw dffrxqw lpedodqfhv
äøU lv frpsxwhg dv iroorzv= iru frxqwulhv zkhuh wkh uhdo h{fkdqjh udwh
dssuhfldwhg pruh wkdq 43( ryhu wkh shulrg gh?qhg deryh/ äøU wdnhv wkh
ydoxh ri wkh dyhudjh 4<<70<9 fxuuhqw dffrxqw edodqfh +dv d vkduh ri JGS,>
iru doo rwkhu frxqwulhv/ äøU lv vhw htxdo wr }hur1
Ohqglqj errp +OE,
Wklv yduldeoh lv wkh udwh ri jurzwk ehwzhhq 4<<3 dqg 4<<9 ri wkh udwlr

ehwzhhq wkh fodlpv rq wkh sulydwh vhfwru ri wkh ghsrvlw prqh| edqnv +olqh
55g lq LIV0LPI, dqg qrplqdo JGS1 Doo gdwd duh iurp LIV0LPI1 Lq wkh fdvh
ri wudqvlwlrq hfrqrplhv zkhuhdv hlwkhu gdwd vlqfh 4<<3 duh qrw dydlodeoh ru
wkh udwlr lv yhu| xqvwdeoh lq wkh hduo| wudqvlwlrq |hduv/ zh wdnh 4<<5 +udwkhu
wkdq 4<<3, dv wkh vwduwlqj gdwh1
Qrq0shuiruplqj ordqv dv d vkduh ri wrwdo edqn dvvhwv +QSO,1
Dv wkhuh duh qr krprjhqhrxv vhulhv iru qrq0shuiruplqj ordqv/ zh qhhg wr
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exlog rxu gdwdvhw uho|lqj rq vhyhudo vrxufhv1 Iru prvw ri wkh Dvldq frxqwulhv
lq rxu vdpsoh +Nruhd/ Lqgrqhvld/ Krqj Nrqj/ Wdlzdq/ Pdod|vld/ Wkdlodqg,
wkhuh duh wzr dydlodeoh hvwlpdwhv ri ùåu lq 4<<9> rqh iurp wkh 4<<: ELV
Dqqxdo Uhsruw/ wkh rwkhu iurp Mduglqh Iohplqj1 Erwk hvwlpdwhv duh eldvhg=
wkh iruphu xqghuhvwlpdwhv qrq0shuiruplqj ordqv ehiruh wkh rqvhw ri wkh fulvlv
+iru lqvwdqfh/ wkh hqg0ri04<<9 ?jxuh iru Nruhd lv 31;(,> wkh odwwhu lv edvhg rq
gdwd iurp wkh wklug txduwhu ri 4<<:/ zkhq qrq0shuiruplqj ordqv duh douhdg|
uh hfwlqj wkh frqvhtxhqfhv ri wkh fxuuhqf| fulvhv rq wkh ?qdqfldo frqglwlrqv
ri edqnv dqg frusrudwh ?upv +iru lqvwdqfh/ Nruhdq qrq0shuiruplqj ordqv duh
hvwlpdwhg wr eh 49(,1 Zh wdnh wkh dyhudjh ri wkh wzr ?jxuhv dv d uhdvrq0
deoh hvwlpdwh ri wkh qrq0shuiruplqj ordqv ehiruh wkh rqvhw ri wkh fulvlv/ l1h1
hqg 4<<90hduo| 4<<:1 Iru wkh uhpdlqlqj frxqwulhv/ zh surfhhg dv iroorzv= iru
Lqgld/ Dujhqwlqd/ Eud}lo/ Fkloh/ Frorpeld/ Ph{lfr/ Shux/ Yhqh}xhod zh xvh
wkh hvwlpdwhv iru 4<<9 lq wkh ELV 4<<: Dqqxdo Uhsruw1 Iru Fklqd/ Vlqjdsruh
dqg wkh Sklolsslqhv/ zh xvh hvwlpdwhv iurp Mduglqh Iohplqj1 Iru wkh rwkhu
frxqwulhv lq wkh vdpsoh/ zh uho| rq lqirupdwlrq ghulyhg iurp LPI frxqwu|
uhsruwv1 Lw lv zruwk hpskdvl}lqj wkdw rxu hvwlpdwhv gr qrw dsshdu wr eh v|v0
whpdwlfdoo| eldvhg wrzdugv wkh frxqwulhv wkdw vx>huhg d fulvlv lq 4<<:1 Qrwh
lq idfw wkdw qrq0fulvlv frxqwulhv vxfk dv Ph{lfr/ Fklqd/ Lqgld dqg Sdnlvwdq doo
vkrz d yhu| odujh iudfwlrq ri qrq0shuiruplqj ordqv +ryhu 43( ri wrwdo ordqv,1
Ilvfdo frvw ri wkh edlorxw ri wkh edqnlqj v|vwhp dv d vkduh ri JGS +ùåut ,
Wklv yduldeoh lv frpsxwhg dv iroorzv1 Zh wdnh wkh hvwlpdwh ri wkh qrq0

shuiruplqj ordqv dv d vkduh ri edqn dvvhwv +ùåu, ghulyhg deryh dqg zh
pxowlso| lw e| wkh udwlr ri fodlpv rq wkh sulydwh vhfwru e| ghsrvlw prqh|
edqnv dw wkh hqg ri 4<<9 wr JGS1 Wkh odwwhu yduldeoh lv frpsxwhg iurp
LIV0LPI gdwd1
Wkh QSOE lqgh{
Lq ghulylqj ùåuî/ zh lqwhudfw wkh ohqglqj errp yduldeoh zlwk wkh qrq0

shuiruplqj ordqv yduldeoh= iru frxqwulhv zkhuh wkh vljq ri wkh ohqglqj errp
yduldeoh lv srvlwlyh/ zh vhw ùåuî htxdo wr ùåu> iru frxqwulhv zlwk d qhjd0
wlyh ohqglqj errp/ zh vhw ùåuî htxdo wr }hur1
Uhvhuyh dghtxdf| udwlrv
Zh frpsxwh wkuhh udwlrv iru uhvhuyh dghtxdf| dw wkh hqg ri 4<<91 Wkh

?uvw lv wkh udwlr ri �� wr iruhljq h{fkdqjh uhvhuyhv +��*-.7,> wkh vhfrqg
lv wkh udwlr ri �2 wr iruhljq uhvhuyhv +�2*-.7,> wkh wklug lv wkh udwlr
ri wkh iruhljq ghew vhuylfh exughq +l1h1 vkruw0whup iruhljq ghew soxv lqwhuhvw
sd|phqwv rq iruhljq ghew, wr iruhljq uhvhuyhv +7A(*-.7,1 Iruhljq h{fkdqjh
uhvhuyh gdwd duh iurp wkh LIV0LPI +olqh 4o1g,1 Gdwd rq vkruw whup ghew dqg
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lqwhuhvw sd|phqwv rq iruhljq ghew duh iurp Gdwdvwuhdp1
Wdlzdq
Wdlzdq lv qrw lqfoxghg lq wkh LPI gdwd edvh1 Rxu gdwd iru Wdlzdq duh

iurp Gdwdvwuhdp dqg uho| rq Wdlzdq qdwlrqdo gdwd vrxufhv1
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Uhihuhqfhv
^4` Doed/ Shgur/ Dpdu Ekdwwdfkdu|d/ Vwlmq Fodhvvhqv/ Vzdwl Jkrvk/ dqg

Ohrqdugr Khuqdqgh} +4<<<,1 3Wkh uroh ri pdfurhfrqrplf dqg ?qdqfldo
vhfwru olqndjhv lq Hdvw Dvld*v ?qdqfldo fulvlv/4 lq Slhuuh Ulfkdug Djhqru/
Pdufxv Ploohu/ Gdylg Ylqhv dqg D{ho Zhehu +hgv1,/ Wkh Dvldq ?qdqfldo
fulvlv= Fdxvhv/ frqwdjlrq dqg frqvhtxhqfhv/ Fdpeulgjh/ X1N1= Fdp0
eulgjh Xqlyhuvlw| Suhvv1

^5` Ehuj/ Dqguhz dqg Fdwkhulqh Sdwwloor +4<<<,1 3Duh fxuuhqf| fulvhv suh0
glfwdeohB D whvw14 LPI Vwd> Sdshuv 79 +5,/ Mxqh/ ss143:046;1

^6` Exuqvlgh/ Fudlj/ Pduwlq Hlfkhqedxp dqg Vhujlr Uhehor +4<<;,1
3Survshfwlyh gh?flwv dqg wkh Dvldq fxuuhqf| fulvlv/4 Qdwlrqdo Exuhdx
ri Hfrqrplf Uhvhdufk Zrunlqj Sdshu Qr19:8;/ Rfwrehu1

^7` Exlwhu/ Zloohp/ Jldqfduor Fruvhwwl dqg Sdror Shvhqwl +4<<;d,1 Ilqdq0
fldo pdunhwv dqg Hxurshdq prqhwdu| frrshudwlrq1 Wkh ohvvrqv ri wkh
4<<50<6 H{fkdqjh Udwh Phfkdqlvp fulvlv1 Fdpeulgjh/ XN= Fdpeulgjh
Xqlyhuvlw| Suhvv1

^8` Exlwhu/ Zloohp/ Jldqfduor Fruvhwwl dqg Sdror Shvhqwl +4<<;e,1 3Lqwhu0
suhwlqj wkh HUP fulvlv= frxqwu|0vshfl?f dqg v|vwhplf lvvxhv/4 Sulqfhwrq
Vwxglhv lq Lqwhuqdwlrqdo Ilqdqfh Qr1;7/ Pdufk1

^9` Fdoyr/ Jxloohupr +4<<;,1 3Ydulhwlhv ri fdslwdo pdunhw fulvhv/4 lq J1H1
Fdoyr dqg P1 Nlqj +hgv1, Wkh ghew exughq dqg lwv frqvhtxhqfhv iru
prqhwdu| srolf|/ Orqgrq= Pdfploodq/ iruwkfrplqj1

^:` Fdoyr/ Jxloohupr dqg Fduorv Yhjk +4<<<,1 3Lq dwlrq vwdelol}dwlrq dqg
edodqfh ri sd|phqwv fulvhv lq ghyhorslqj frxqwulhv/4 lq Mrkq Wd|oru dqg
Plfkdho Zrrgirug +hgv1,/ Kdqgerrn ri Pdfurhfrqrplfv/ Dpvwhugdp=
Qruwk0Kroodqg/ iruwkfrplqj1

^;` Fdsulr/ Jhudug Mu1 +4<<;, 3Edqnlqj rq fulvhv= H{shqvlyh ohvvrqv iurp
uhfhqw ?qdqfldo fulvhv/4 Zruog Edqn Zrunlqj Sdshu/ Vhswhpehu1

^<` Fdydoodul/ Olold dqg Jldqfduor Fruvhwwl +4<<9,1 3Srolf|0pdnlqj dqg vshf0
xodwlyh dwwdfnv lq prghov ri h{fkdqjh udwh fulvhv= d v|qwkhvlv14 Hfrqrplf
Jurzwk Fhqwhu Zrunlqj Sdshu/ \doh Xqlyhuvlw|1
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^43` Fkdqj/ Urehuwr dqg Dqguhv Yhodvfr +4<<;d,1 3Ilqdqfldo iudjlolw| dqg wkh
h{fkdqjh udwh uhjlph14 Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk Zrunlqj
Sdshu Qr1979</ Pdufk1

^44` Fkdqj/ Urehuwr dqg Dqguhv Yhodvfr +4<<;e,1 3Ilqdqfldo fulvhv lq hphuj0
lqj pdunhwv= d fdqrqlfdo prgho14Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk
Zrunlqj Sdshu Qr19939/ Mxqh1

^45` Froh/ Kdurog dqg Wlprwk| Nhkrh +4<<9,1 3D vhoi0ixo?oolqj prgho ri Ph{0
lfr*v 4<<704<<8 ghew fulvlv14 Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 74/
63<06631

^46` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl dqg Qrxulho Urxelql +4<<<d,1 3Sdshu
wljhuvB D prgho ri wkh Dvldq fulvlv14 Hxurshdq Hfrqrplf Uhylhz 76 +:,/
ss14544045691

^47` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl dqg Qrxulho Urxelql +4<<<e,1 3Zkdw
fdxvhg wkh Dvldq fxuuhqf| dqg ?qdqfldo fulvlvB4 Mdsdq dqg wkh Zruog
Hfrqrp| 44 +6,/ ss163806:61

^48` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl dqg Qrxulho Urxelql +4<<<f,1 3Wkh
Dvldq fulvlv= dq ryhuylhz ri wkh hpslulfdo hylghqfh dqg srolf| ghedwh4
lq Slhuuh Ulfkdug Djhqru/ Pdufxv Ploohu/ Gdylg Ylqhv dqg D{ho Zhehu
+hgv1,/ Wkh Dvldq ?qdqfldo fulvlv= Fdxvhv/ frqwdjlrq dqg frqvhtxhqfhv/
Fdpeulgjh/ X1N1= Fdpeulgjh Xqlyhuvlw| Suhvv1

^49` Fruvhwwl/ Jldqfduor/ Vwhskhq Pruulv/ dqg K|xq Vrqj Vklq +4<<<,1 3Grhv
Rqh Vrurv Pdnh d Gl>huhqfhB Wkh Uroh ri d Odujh Wudghu lq Fxuuhqf|
Fulvhv4/ \doh Xqlyhuvlw|1

^4:` Ghplujÿê0Nxqw/ Dvol dqg Hqulfd Ghwudjldfkh +4<<:,1 3Wkh ghwhuplqdqwv
ri edqnlqj fulvhv= hylghqfh iurp lqgxvwuldo dqg ghyhorslqj frxqwulhv/4
Zruog Edqn Zrunlqj Sdshu1

^4;` Gldprqg/ G1Z1 dqg S1 G|eylj +4<;6,1 3Edqnv uxqv/ ghsrvlw lqvxudqfh/
dqg oltxlglw|14 Mrxuqdo ri Srolwlfdo Hfrqrp|/ <4/ 734074<1

^4<` Gðd}0Dohmdqgur/ Fduorv I1 +4<;8, 3Jrrg0e|h ?qdqfldo uhsuhvvlrq/ khoor
?qdqfldo fudvk14 Mrxuqdo ri Ghyhorsphqw Hfrqrplfv 4</ uhsulqwhg lq
D1 Yhodvfr +hg1,/ Wudgh/ ghyhorsphqw dqg wkh zruog hfrqrp| = vhohfwhg
hvvd|v ri Fduorv Gðd}0Dohmdqgur/ R{irug/ XN= Eodfnzhoo/ 4<;;1
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^53` Gruqexvfk/ Uxgljhu +4<<;,1 3Dvldq fulvlv wkhphv/4 plphr/ PLW/ Iheux0
du|1

^54` Gruqexvfk/ Uxgljhu/ Lodq Jrogidmq dqg Urguljr R1 Ydoghv +4<<8,1 3Fxu0
uhqf| fulvhv dqg froodsvhv14 Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw| 4/
ss154<05:31

^55` G}lrehn/ Fodxgld dqg Fh|od Sd}duedvlrjox +4<<:,1 3Ohvvrqv iurp v|v0
whplf edqn uhvwuxfwxulqj= d vxuyh| ri 57 frxqwulhv/4 Lqwhuqdwlrqdo Prq0
hwdu| Ixqg Zrunlqj Sdshu1

^56` Hlfkhqjuhhq/ Eduu|/ DqguhzN1 Urvh dqg Fkduohv Z|sorv} +4<<9,1 3Frq0
wdjlrxv fxuuhqf| fulvhv14 Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk Zrun0
lqj Sdshu Qr189;4/ Mxo|1

^57` Hlfkhqjuhhq/ Eduu|/ dqg Fkduohv Z|sorv} +4<<6,1 3Wkh xqvwdeoh HPV14
Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw| 4/ ss18404761

^58` Ihogvwhlq/ Pduwlq +4<<;,1 3Uhirfxvlqj wkh LPI14 Iruhljq D>dluv :: +5,/
Pdufk0Dsulo1

^59` Ilvfkhu/ Vwdqoh| +4<<;,1 3Wkh LPI dqg wkh Dvldq fulvlv14 Iruxp Ixqgv
Ohfwxuh dw XFOD/ Orv Dqjhohv/ Pdufk 531

^5:` Iorrg/ Urehuw dqg Shwhu Jduehu +4<;7,1 3Froodsvlqj h{fkdqjh0udwh
uhjlphv= vrph olqhdu h{dpsohv14 Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv
4:= 40461

^5;` Iorrg/ Urehuw dqg Qdqf| Pdulrq +4<<;,1 3Shuvshfwlyhv rq wkh uhfhqw
fxuuhqf| fulvlv olwhudwxuh14Qdwlrqdo Exuhdx ri Hfrqrplf UhvhdufkZrun0
lqj Sdshu Qr196;3/ Mdqxdu|1

^5<` Jrogidmq/ Lodq dqg Urguljr R1 Ydoghv +4<<:,1 3Fdslwdo  rzv dqg wkh
wzlq fulvhv= wkh uroh ri oltxlglw|14 Lqwhuqdwlrqdo Prqhwdu| Ixqg Zrunlqj
Sdshu <:2;:/ Mxo|1

^63` Jrogvwhlq/ Pruulv +4<<;,1 3Wkh Dvldq ?qdqfldo fulvlv= fdxvhv/ fxuhv/
dqg v|vwhplf lpsolfdwlrqv14 Srolf| Dqdo|vhv lq Lqwhuqdwlrqdo Hfrqrplfv
Qr188/ Zdvklqjwrq/ GF= Lqvwlwxwh iru Lqwhuqdwlrqdo Hfrqrplfv1
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^64` Jrogvwhlq/ Pruulv dqg Sklols Wxuqhu +4<<9,1 3Edqnlqj fulvhv lq hphujlqj
hfrqrplhv= ruljlqv dqg srolf| rswlrqv/4 Edqn iru Lqwhuqdwlrqdo Vhwwoh0
phqwv Zrunlqj Sdshu1

^65` Juhhqvsdq/ Dodq +4<<;,1 3Uhpdunv ehiruh wkh 67wk Dqqxdo Frqihuhqfh
rq Edqn Vwuxfwxuh dqg Frpshwlwlrq/4 Ihghudo Uhvhuyh Edqn ri Fklfdjr/
Pd| :1

^66` Krqrkdq/ Sdwulfn +4<<:,1 3Edqnlqj v|vwhp idloxuhv lq ghyhorslqj dqg
wudqvlwlrq frxqwulhv= gldjqrvlv dqg suhglfwlrq/4 Edqn iru Lqwhuqdwlrqdo
Vhwwohphqwv Zrunlqj Sdshu1

^67` Lqwhuqdwlrqdo Prqhwdu| Ixqg +4<<;,1Zruog hfrqrplf rxworrn1 Zdvklqj0
wrq/ GF= Lqwhuqdwlrqdo Prqhwdu| Ixqg/ Pd|1

^68` Lwr/ Wdndwrvkl +4<<;,1 3Wkh ghyhorsphqw ri wkh Wkdlodqg fxuuhqf| fulvlv=
d fkurqrorjlfdo uhylhz14 Mrxuqdo ri Uhvhdufk Lqvwlwxwh iru Lqwhuqdwlrqdo
Lqyhvwphqw dqg Ghyhorsphqw/ Wkh H{sruw0Lpsruw Edqn ri Mdsdq/ 57
+<,/ ss1990<61

^69` Ndplqvn|/ Judflhod/ Vdxo Ol}rqgr dqg Fduphq P1 Uhlqkduw +4<<;,1
3Ohdglqj lqglfdwruv ri fxuuhqf| fulvhv14 LPI Vwd> Sdshuv/ Pdufk1

^6:` Ndplqvn|/ Judflhod dqg Fduphq P1 Uhlqkduw +4<<:,1 3Wkh wzlq fulvhv=
wkh fdxvhv ri edqnlqj dqg edodqfh0ri0sd|phqwv sureohpv/4 plphr/ Ihg0
hudo Uhvhuyh Erdug1

^6;` Nuxhjhu/ Dqqh dqg Ddurq Wruqhoo +4<<<,1 3Wkh uroh ri edqn uhvwuxf0
wxulqj lq uhfryhulqj iurp fulvhv= Ph{lfr 4<<80<;14 Qdwlrqdo Exuhdx ri
Hfrqrplf Uhvhdufk Zrunlqj Sdshu Qr1:375/ Pdufk1

^6<` Nuxjpdq/ Sdxo +4<:<,1 3Dprgho ri edodqfh ri sd|phqwv fulvhv14 Mrxuqdo
ri Prqh|/ Fuhglw/ dqg Edqnlqj 44= 64406581

^73` Nuxjpdq/ Sdxo +4<<;,1 3Zkdw kdsshqhg wr DvldB/4 plphr/ PLW/ Mdq0
xdu|1

^74` PfNlqqrq/ Urqdog dqg Kxz Sloo +4<<9,1 3Fuhgleoh olehudol}dwlrq dqg
lqwhuqdwlrqdo fdslwdo  rzv= wkh cryhueruurzlqj v|qgurph*/4 lq W1 Lwr
dqg D1R1 Nuxjhu +hglwruv,/ Ilqdqfldo ghuhjxodwlrq dqg lqwhjudwlrq lq
Hdvw Dvld/ Wkh Xqlyhuvlw| ri Fklfdjr Suhvv1
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^75` Plohvl Ihuuhwwl/ Jldq Pduld dqg Dvvdi Ud}lq +4<<9,1 3Fxuuhqw dffrxqw
vxvwdlqdelolw|14 Sulqfhwrq Vwxglhv lq Lqwhuqdwlrqdo Ilqdqfh Qr1;4/ Rf0
wrehu1

^76` Plvknlq/ Iuhghulf V1 +4<<9,1 3Xqghuvwdqglqj ?qdqfldo fulvhv= d ghyhors0
lqj frxqwu| shuvshfwlyh14 Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk Zrun0
lqj Sdshu Qr18933/ Pd|1

^77` Pruulv/ Vwhskhq/ dqg K|xq Vrqj Vklq +4<<;,1 3Xqltxh Htxloleulxp lq
d Prgho ri Vhoi0Ixo?oolqj Fulvhv4/ Dphulfdq Hfrqrplf Uhylhz ;;= 8;:0
8<:1

^78` Revwihog/ Pdxulfh +4<;9,1 3Udwlrqdo dqg vhoi0ixo?oolqj edodqfh ri sd|0
phqwv fulvhv14 Dphulfdq Hfrqrplf Uhylhz :9= 9:909;41

^79` Revwihog/ Pdxulfh +4<<7,1 3Wkh orjlf ri fxuuhqf| fulvhv14 Fdklhuv
Hfrqrpltxhv hw Prqhwdluhv 76=4;<05461

^7:` RHFG +4<<;,1 Hfrqrplf Vxuyh| ri Nruhd 4<<:0<;1 Sdulv/ RHFG1

^7;` Srphuohdqr/ Plfkdho +4<<;,1 3Wkh Hdvw Dvld fulvlv dqg frusrudwh ?0
qdqfhv9 Wkh xqwrog plfur vwru|14 Hphujlqj Pdunhwv Txduwhuo|/ iruwk0
frplqj1

^7<` Udghohw/ Vwhyhq dqg Mh>uh| Vdfkv +4<<;,1 3Wkh Hdvw0Dvldq ?qdqfldo
fulvlv= gldjqrvlv/ uhphglhv/ survshfwv14 Eurrnlqjv Sdshuv rq Hfrqrplf
Dfwlylw| 4/ ss140<31

^83` Urxelql/ Qrxulho dqg Sdxo Zdfkwho +4<<;, 3Fxuuhqw dffrxqw vxvwdlq0
delolw| lq wudqvlwlrq hfrqrplhv14 Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk
Zrunlqj Sdshu Qr1979;/ Pdufk1

^84` Vdfkv/ Mh>uh|/ Ddurq Wruqhoo dqg Dqguhv Yhodvfr +4<<9,1 3Ilqdqfldo
fulvhv lq hphujlqj pdunhwv= wkh ohvvrqv ri 4<<814 Eurrnlqjv Sdshuv rq
Hfrqrplf Dfwlylw| Qr14/ 47:054:1

^85` Yhodvfr/ Dqguhv +4<;:,1 3Ilqdqfldo dqg edodqfh ri sd|phqwv fulvhv14
Mrxuqdo ri Ghyhorsphqw Hfrqrplfv 5:/ 59605;61
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Table 1. 
Percentage or percentage change

Crisis Index Real Appreciation Current Account Lending Boom Non-Performing Loans Reserves Adequacy Reserves Adequacy Reserves Adequacy
Country (IND) (RER) (CA) (LB) (NPL) (M2/RES) (M1/RES) (STD/RES)

Argentina 4.9 38.6 -1.9 16.5 9.4 351.0 108.2 147.8
Brazil -0.5 75.8 -2.0 -26.3 5.8 345.9 66.8 78.3
Chile -1.4 37.5 -1.7 24.1 1.0 188.2 41.9 53.3
China 7.6 4.9 0.8 6.9 14.0 828.9 334.0 26.7
Columbia -9.1 26.6 -5.0 35.0 4.6 209.4 104.3 73.9
Czech -19.5 50.7 -4.4 22.7 12.0 356.9 139.5 42.9
Hong Kong 5.7 31.8 -1.6 25.5 3.4 411.9 34.2 20.0
Hungary -1.6 -38.8 -6.5 -56.5 3.2 167.1 83.3 52.3
India 5.7 -29.1 -1.2 -2.3 17.3 860.0 296.5 37.2
Indonesia -38.3 17.5 -2.9 9.6 12.9 614.8 114.3 188.9
Jordan 9.8 6.1 -4.5 1.4 6.0 437.8 141.4 33.9
Korea -38.6 11.1 -2.5 11.2 8.4 665.4 147.6 217.0
Malaysia -38.8 19.9 -6.4 31.1 9.9 364.8 115.6 45.3
Mexico 10.9 8.9 -2.7 -10.9 12.5 444.8 129.3 142.9
Pakistan 11.4 -2.0 -5.3 -3.7 17.5 3369.9 1822.8 399.0
Peru 0.7 -20.4 -6.2 177.2 5.1 123.6 32.4 61.6
Philippines -29.8 38.9 -4.6 150.8 14.0 465.6 91.8 849.3
Poland 3.5 30.0 0.9 38.5 6.0 262.3 95.9 14.2
Singapore -15.7 4.7 16.5 16.7 4.0 103.5 25.0 20.0
Sri Lanka -1.0 17.7 -5.7 28.4 5.0 236.4 72.9 26.8
Taiwan -11.4 -7.0 2.9 43.4 3.9 575.1 141.0 22.8
Thailand -47.8 20.0 -7.2 58.0 13.3 380.5 43.3 121.5
Turkey 4.3 -16.1 -0.1 43.2 0.8 302.6 48.9 76.0
Venezuela 4.9 2.2 6.8 -51.5 3.8 102.4 58.5 28.2
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ZLWK#0425(6

#######+7,
5HJUHVVLRQ
ZLWK

67'525(6
Eì FRQVWDQW 91;::

+61:88,
:13:6
+713<7,

:176:
+61<89,

81657
+61885,

Eë &$, 61:9;
+41587,

31;7<
+51;9<,

51543
+619::,

3189<
+41<:4,

Eê 13/% 04166;
+31938,

051;;;
+513:6,

051;38
+41<79,

0317:9
+31:;5,

Eé &$,#u #'5/5 61946
+614<4,

Eè 13/%#u #'5/5 41:94
+51368,

Eé &$,#u #'4/5 4179:
+61<;5,

Eè 13/%#u #'4/5 41867
+41<5<,

Eé &$,#u #'6/5 618:4
+51897,

Eè 13/%#u #'6/5 031;97
+31<;9,

6XPPDU\
VWDWLVWLF
5 5 31888 31874 31869 31955
55 318<7 31954 31949 319;;
$GGHQGXP=
:DOG#WHVWV
1XOO
K\SRWKHVLV S#YDOXHV S#YDOXHV S#YDOXHV S#YDOXHV
EëýòýEéý ýí 31338 3134; 31356
EêýòýEèý ýíý 313<< 3138: 313<4

##########################################################
D#7KH#GHSHQGHQW#YDULDEOH#LV#WKH#FULVLV#LQGH[/#,1'1#6HH#7DEOH#4#DQG#$SSHQGL[#IRU#GHILQLWLRQ#RI#YDULDEOHV1
6WDQGDUG#HUURUV#DUH#VKRZQ#LQ#SDUHQWKHVHV1



7DEOH#61D

(VWLPDWHG
FRHIILFLHQW
DQG#VXPPDU\
VWDWLVWLF

,QGHSHQGHQW
9DULDEOH

#########+4, +5, +6,

Eì FRQVWDQW 051;94
+5146;,

81868
+61;;:,

81935
+713;5,

Eë &$, 31;74
+51<79,

31:95
+519<7,

31:99
+51::4,

Eê 13/% 04166;
+31938,

05189<
+41<87,

0518;6
+5134:,

Eé &$,#u #'5/5 51;84
+91983,

4144;
+615:7,

4188<
+915<6,

Eè 13/%#u #'5/5 41:9<
+513<4,

5177;
+41<78,

51779
+51333,

Eç &$,#u #'5/5#u
':)

31;67
+9166:,

0317<:
+91337,

Eæ 13/%#u #'5/5
u #':)

051453
+41456,

051464
+41497,

6XPPDU\
VWDWLVWLF
5 5 31849 318<9 318:5
55 31954 319;7 319;6
$GGHQGXP=
:DOG#WHVWV
1XOO
K\SRWKHVLV S#YDOXHV S#YDOXHV S#YDOXHV
EëýòýEéý ýí 3187: 3166: 319;;
EëýòýEéýòEçý 
í

3133< 316;;

EêýòýEèý ýíý 31479 31;;6 31;:8
EêýòýEèòýEæý 
í

3134: 31359

##########################################################
D#7KH#GHSHQGHQW#YDULDEOH#LV#WKH#FULVLV#LQGH[/#,1'1#6HH#7DEOH#4#DQG#$SSHQGL[#IRU#GHILQLWLRQ#RI#YDULDEOHV1
6WDQGDUG#HUURUV#DUH#VKRZQ#LQ#SDUHQWKHVHV1



7DEOH#71D

(VWLPDWHG
FRHIILFLHQW
$QG#VXPPDU\
6WDWLVWLF

,QGHSHQGHQW
YDULDEOH

########+4,

5HJUHVVLRQ
ZLWK#0525(6

########+5,

5HJUHVVLRQ
ZLWK#0425(6

#########+6,
5HJUHVVLRQ
ZLWK

67'525(6
Eì FRQVWDQW 919;5

+619<<,
;1475
+61<84,

915;<
+61:;<,

817<4
+617<5,

Eë &$, 71489
+4148;,

515;;
+516<7,

041735
+71844,

31;78
+41<96,

Eê 13/< 041963
+31:57,

0918:<
+61596,

071;4:
+5174<,

0318<:
+31;:7,

Eé &$,#u#'5/5 518<7
+5198:,

Eè 13/<#u#'5/5 81466
+614:3,

Eé &$,#u#'4/5 81:93
+71993,

Eè 13/<#u#'4/5 617;4
+517<:,

Eé &$,#u#'6/5 617;:
+51863,

Eè 13/<#u#'6/5 0414;8
+4157;,

6XPPDU\
VWDWLVWLF
5 5 3188; 318:; 31967 3194;
55 318<9 31984 3188: 319;7
$GGHQGXP=
:DOG#WHVWV
1XOO
K\SRWKHVLV S#YDOXHV S#YDOXHV S#YDOXHV S#YDOXHV
EëýòýEéý ýí 31334 31335 31349
EêýòýEèý ýíý 313:7 31438 3143:

##########################################################
D#7KH#GHSHQGHQW#YDULDEOH#LV#WKH#FULVLV#LQGH[/#,1'1#6HH#7DEOH#4#DQG#$SSHQGL[#IRU#GHILQLWLRQ#RI#YDULDEOHV1#6WDQGDUG#HUURUV
DUH#VKRZQ#LQ#SDUHQWKHVHV1



7DEOH#81D

(VWLPDWHG
FRHIILFLHQW
DQG#VXPPDU\
VWDWLVWLF

,QGHSHQGHQW
YDULDEOH

#########+4, ##########+5, +6,

Eì FRQVWDQW <1393
+71566,

61:87
+51:64,

619::
+61359,

Eë &$, 5176;
+5176<,

418:3
+418::,

4188:
+41966,

Eê 13/< 091<45
+6167:,

071<;8
+51497,

071<8:
+51596,

Eé &$,#u#'5/5 0:15<8
+471<33,

051:86
+51366,

0513;8
+<1<:5,

Eè 13/<u#'5/5 81758
+61579,

815;:
+513;4,

8159:
+51493,

Eç &$,#u#'5/5#u
':)

<1<38
+4719:9,

0319;8
+431338,

Eæ 13/<#u#'5/5
u#':)

081753
+41393,

081769
+4144:,

6XPPDU\
VWDWLVWLF
5 5 31899 31;4; 31;3;
55 31993 31;8; 31;8;
$GGHQGXP=
:DOG#WHVWV
1XOO
K\SRWKHVLV S#YDOXHV S#YDOXHV S#YDOXHV
EëýòýEéý ýí 31:74 31757 31<8:
EëýòýEéýòEçý 
í

31334 31966

EêýòýEèý ýíý 313:6 31959 31778
EêýòýEèòEæý ý
í

31333 31333

##########################################################
D#7KH#GHSHQGHQW#YDULDEOH#LV#WKH#FULVLV#LQGH[/#,1'41#6HH#WDEOH#4#DQG#$SSHQGL[#IRU#GHILQLWLRQ#RI#YDULDEOHV1
6WDQGDUG#HUURUV#DUH#VKRZQ#LQ#SDUHQWKHVHV1


