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Devwudfw

D ohdglqj lqwhusuhwdwlrq ri wkh Dvldq phowgrzq irfxvhv rq vwuxfwxudo sure0
ohpv dqg ixqgdphqwdo zhdnqhvvhv dv fuxfldo hohphqwv ri wkh jhqhvlv ri wkh
fulvlv/ dv zhoo dv ri 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 surylgh
d vhw ri edvholqh uhvxowv dffruglqj wr zklfk zhdn f|folfdo shuirupdqfhv/ orz
iruhljq h{fkdqjh uhvhuyhv/ dqg ?qdqfldo gh?flhqflhv uhvxowlqj lq kljk vkduhv
ri qrq0shuiruplqj ordqv zhuh dw wkh urrw ri wkh Dvldq froodsvh1

M1H1O1 fodvvl?fdwlrq I64/ I67/ J48/ J4;1
Nh|zrugv= prudo kd}dug> edodqfh ri sd|phqw fulvlv> edqnlqj fulvlv> vshf0

xodwlyh dwwdfnv> Dvld1



4 Lqwurgxfwlrq
Hslvrghv ri vshfxodwlyh dwwdfnv rq fxuuhqflhv lq wkh 4<<3v +vxfk dv wkh 4<<50
<6 fulvhv lq wkh Hxurshdq Prqhwdu| V|vwhp/ wkh 4<<7 Ph{lfdq shvr froodsvh/
dqg hvshfldoo| wkh Dvldq wxuprlo ri 4<<:0<;, kdyh jhqhudwhg d frqvlghudeoh9
dqg ?qho| edodqfhg 9 ghedwh rq zkhwkhu fxuuhqf| dqg ?qdqfldo lqvwdelolw|
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*
ylhz djuhh lq sulqflsoh wkdw d ghwhulrudwlqj pdfurhfrqrplf rxworrn lv d qhf0
hvvdu| frqglwlrq iru dq hfrqrp| wr eh yxoqhudeoh wr d fulvlv1 Lq idfw/ lw lv
zhoo xqghuvwrrg wkdw pxowlsoh lqvwdqwdqhrxv htxloleuld 9 zklfk surylgh wkh
wkhruhwlfdo suhfrqglwlrqv iru vhoi0ixo?oolqj fulvhv wr rffxu dv udwlrqdo hyhqwv9
duh rqo| srvvleoh lq d uhjlrq ri sdudphwhuv lq zklfk wkh fxuuhqw ru dqwlflsdwhg
hfrqrplf shuirupdqfh ri d frxqwu| lv vx!flhqwo| zhdn1

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 frqwulexwlrqv lq Fruvhwwl/ Shvhqwl dqg Urxelql
+4<<;d/e/f,,15 D zlghvsuhdg ylhz krogv wkdw/ zkloh wkh h{whqw ri wkh soxqjhv
lq dvvhw sulfhv zhqw eh|rqg zkdw zdv qhfhvvdu| wr uhvwruh h{whuqdo edodqfh/
zhdn hfrqrplf ixqgdphqwdov zhuh fhuwdlqo| d fuxfldo hohphqw ri wkh jhqhvlv ri
wkh fulvlv/ dv zhoo dv ri 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{sodqdwlrqv9 udwkhu/ wkh jrdo khuh

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 uhfhqw vwxglhv surylglqj hpslulfdo hylghqfh rq wkh Dvldq fulvlv lqfoxghv
Doed hw do1 +4<<;,/ Gruqexvfk +4<<;,/ Ihogvwhlq +4<<;,/ Jrogvwhlq +4<<;,/ LPI +4<<;,/
RHFG +4<<;,/ Srphuohdqr +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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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 prvw zlgho| txrwhg slhfhv ri hylghqfh wkdw fruurerudwhv wkh
ixqgdphqwdo lqwhusuhwdwlrq ri wkh fulvlv lv wkdw zhoo0shuiruplqj frxqwulhv zhuh
vsduhg 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 ghsuh0
fldwlrq 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> vhfrqg/ wkhlu iruhljq ghew zdv orz +Wdlzdq zdv
d qhw iruhljq fuhglwru wrzdugv ELV edqnv,> wklug/ wkhlu ?qdqfldo dqg edqnlqj
v|vwhpv glg qrw vx>hu iurp wkh vdph vwuxfwxudo zhdnqhvvhv dqg iudjlolw|
revhuyhg lq wkh fulvlv frxqwulhv> irxuwk/ wkh| kdg d uhodwlyho| odujh vwrfn ri
iruhljq h{fkdqjh uhvhuyhv frpsduhg wr wkh fulvlv frxqwulhv> ?iwk/ wkh| zhuh
wr d odujh h{whqw lppxqh iurp irupv ri 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 Lq sulqflsoh/ Fklqd dovr idoov lq wkh fdwhjru| ri frxqwulhv wkdw zhuh
qrw wrr h{srvhg wr glvuxswlyh vshfxodwlyh suhvvxuh 9 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 rwkhu wkuhh1

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

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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Wkh olwhudwxuh kdv srlqwhg rxw vhyhudo idfwruv wkdw frqwulexwhg wr wkh
ghwhulrudwlrq ri ixqgdphqwdov lq wkh uhjlrq1 Wkh uhjlrq h{shulhqfhg vlj0
ql?fdqw qhjdwlyh whupv ri wudgh vkrfnv lq 4<<9/ zlwk wkh idoo lq sulfh ri
vhpl0frqgxfwruv 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
uhfryhu| 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 fulvlv1 Wkh hylghqfh vxjjhvwv d vxvwdlqhg
ohqglqj errp lq wkh Sklolsslqhv/ Wkdlodqg dqg Pdod|vld 8 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 lqyhvwruv17

E| wkh hqg ri 4<<9/ d vkduh ri vkruw0whup iruhljq oldelolwlhv deryh 83(
zdv wkh qrup lq wkh uhjlrq1 E| wkh vdph gdwh/ lq prvw Dvldq frxqwulhv wkh
udwlr ehwzhhq P5 dqg iruhljq uhvhuyhv 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 ordqv18 Exw wkhq 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

7Rq 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

8Vhh h1j1 Fkdqj dqg Yhodvfr +4<<;d/e,1
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exughq rq wkh ?vfdo edodqfhv ri wkh d>hfwhg frxqwulhv1 Vxfk frvwv uhsuhvhqwhg
dq lpsolflw ?vfdo oldelolw|/ d 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| frq0
wulexwhg wr jhqhudwh h{shfwdwlrqv ri gudvwlf srolf| fkdqjhv +d ?vfdo uhirup
uhtxluhg wr ?qdqfh wkh frvwv ri ?qdqfldo edlorxwv, ru fxuuhqf| ghydoxdwlrqv
+dv d uhvxow ri kljkhu uhfrxuvh wr vhljqlrudjh uhyhqxhv,19

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 Dgrswlqj wkh phwkrgrorj| vxjjhvwhg
lq suhylrxv vwxglhv/; lq Vhfwlrq 5 zh ?uvw frqvwuxfw d cfulvlv lqgh{* dv d phd0
vxuh ri vshfxodwlyh suhvvxuh rq d frxqwu| fxuuhqf|1 Wkhq/ zh frpsxwh d vhw
ri lqgh{hv ri ?qdqfldo iudjlolw| +Vhfwlrq 6,/ h{whuqdo lpedodqfhv +Vhfwlrq 7,/
r!fldo uhvhuyhv dghtxdf| dqg ixqgdphqwdo shuirupdqfh +Vhfwlrq 8,1 Lq Vhf0
wlrq 9 zh uhsruw wkh uhvxowv ri wkh uhjuhvvlrqv ri wkh fulvlv lqgh{ rq wkh deryh
lqgh{hv1 Vhfwlrq : frqfoxghv1

5 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<<:1< Wkh orjlf xqghuo|lqj wkh lqgh{ Uù( lv txlwh vlpsoh1 D

9Vhh Fruvhwwl/ Shvhqwl dqg Urxelql +4<<;d, dqg Exuqvlgh/ Hlfkhqedxp dqg Uhehor
+4<<;,1

:Wkh frxqwulhv duh Dujhqwlqd/ Eud}lo/ Fkloh/ Fklqd/ Froxpeld/ 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 h1j1 Hlfkhqjuhhq/ Urvh dqg Z|sorv} +4<<9,/ Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9,/
dqg Ndplqvn|/ Ol}rqgr dqg Uhlqkduw +4<<;,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
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vshfxodwlyh dwwdfn djdlqvw d fxuuhqf| lv vljqdoohg hlwkhu e| d vkdus ghsuh0
fldwlrq ri wkh h{fkdqjh udwh ru e| d frqwudfwlrq lq iruhljq uhvhuyhv zklfk
suhyhqwv d ghydoxdwlrq143 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| fulvlv1

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 udwhv144

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
ri d wuhqg ghsuhfldwlrq dqg vhw wkh 4<<: ghsuhfldwlrq udwh htxdo wr }hur lq
frqvwuxfwlqj wkh lqgh{145 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/ wkh frxqwulhv wkdw lq 4<<: dsshdu wr kdyh ehhq klw e|
wkh prvw vhyhuh fulvhv duh/ lq rughu/ Wkdlodqg/ Pdod|vld/ Nruhd/ Lqgrqhvld/
Sklolsslqhv dqg wkh F}hfk Uhsxeolf1 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| vlqfh lwv
fxuuhqf|/ zklfk kdg ehhq shjjhg vlqfh 4<<5/ vx>huhg d vhyhuh vshfxodwlyh
dwwdfn lq wkh vsulqj ri 4<<: ohdglqj wr d ghydoxdwlrq146

uhvxowv1 Doo whvwv duh dydlodeoh xsrq uhtxhvw1
43Zkloh 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

44Qrwh 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

45Rwkhu 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

46Wkh F}hfk Uhsxeolf vkduhg pdq| v|pswrpv zlwk wkh Dvldq fulvlv frxqwulhv= d ?{hg
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6 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,47 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<<9,148 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=49

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

Vxfk 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 ri edqn ordqv wr JGS exw uhodwlyho| odujh qrq0shuiruplqj ordqv

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

47Lq wkh Dsshqgl{ zh ghvfuleh lq ghwdlo rxu phwkrgrorj| wr hvwlpdwh wkh vhulhv QSO1
48Wkhvh 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

49Wkh 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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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

7 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=4:

äøU '

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

EA ' f/ �fIä

f rwkhuzlvh

8 Lqgh{hv ri iruhljq uhvhuyhv dghtxdf| dqg
ixqgdphqwdov shuirupdqfh

Lq Vhfwlrq 9 ehorz/ zh duh lqwhuhvwhg lq whvwlqj zkhwkhu wkh h>hfwv ri h{whuqdo
lpedodqfhv dqg ?qdqfldo iudjlolw| duh pdjql?hg e| wkh lqdghtxdwh dydlodelolw|
ri iruhljq h{fkdqjh uhvhuyhv dqg e| wkh zhdn shuirupdqfh ri rwkhu ixqgd0
phqwdo yduldeohv1 Rwkhu wklqjv ehlqj htxdo/ wkh yxoqhudelolw| ri d frxqwu| wr

4:Lq wkh wdeohv/ zh suhvhqw uhjuhvvlrq uhvxowv iru wkh 43( wkuhvkrog/ exw vlplodu uhvxowv
duh rewdlqhg iru wkh }hur wkuhvkrog1
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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 dydlodelolw|/ zh frqvwuxfw wkuhh gl>huhqw phdvxuhv= wkh udwlr ri ��
wr iruhljq h{fkdqjh uhvhuyhv +��*-.7,/ wkh udwlr ri �2 wr iruhljq uhvhuyhv
+�2*-.7,/ dqg wkh udwlr ri wkh iruhljq ghew vhuylfh exughq +l1h1 vkruw0
whup 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 14;

4;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

;



9 Whvwlqj iru wkh uroh ri ixqgdphqwdov lpedo0
dqfhv lq wkh fulvlv

914 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
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 ohyhov4<1
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
dwwdfnv1

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

4<Wkhlu s0ydoxhv duh 31338 dqg 313< uhvshfwlyho|1

<



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 }hur153

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 zhdnqhvvhv154

915 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| shu vh/
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(

53Qrwh dovr wkdw wkh frh!flhqw rq QSOE +ñ6, lv vwloo vljql?fdqwo| gl>huhqw iurp }hur
lq wklv uhjuhvvlrq1

54Lq 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
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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 orz155 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
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 zhdn156 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 qrw157

916 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

55Wkh 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

56Wkhvh 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

57Wr 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
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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 ixqgv158 Dv hylghqfh rq wkh sur?wdelolw| ri wkh lqyhvwphqw surmhfwv
zh hpsor| d vwdqgdug phdvxuh ri lqyhvwphqw h!flhqf|/ wkh Uäï- ru clqfuh0
phqwdo fdslwdo rxwsxw udwlr* gh?qhg dv wkh udwlr ehwzhhq wkh lqyhvwphqw 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 Sklols0
slqhv/ wkh Uäï- kdg lqfuhdvhg vkduso| lq wkh 4<<60<9 shulrg uhodwlyh 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

Khuh/ zh ghulyh d phdvxuh ri wkh Uäï- iru doo wkh frxqwulhv lq rxu vdp0
soh lq wkh shulrg 4<<604<<91 Zh wkhq whvw iru lwv vljql?fdqfh lq rxu edvlf
uhjuhvvlrq prgho159 Zh ?qg wkdw wkh Uäï- yduldeoh lv jhqhudoo| qrw vljqli0
lfdqw> krzhyhu/ d vlpsoh wudqvirupdwlrq ri wkh Uäï- lv vljql?fdqw lq vrph
uhjuhvvlrqv1 Zh wkhq gh?qh d qhz yduldeoh/ Uäï-uî/ zklfk lv htxdo wr wkh
ruljlqdo Uäï- zkhq wkh ohqglqj errp yduldeoh lv srvlwlyh/ dqg lv htxdo wr
}hur zkhq wkh ohqglqj errp lv qhjdwlyh1 Wkh lghd khuh lv wkdw orz fdslwdo
sur?wdelolw| lv qrw sureohpdwlf lq lwvhoi li wkh frusrudwh 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
Zkhq zh uhjuhvv wkh fulvlv lqgh{ rq wkh Uäï-uî yduldeoh dqg ùåut zh
?qg wkdw erwk yduldeohv kdyh wkh h{shfwhg vljq dqg duh vwdwlvwlfdoo| vljql?0

58Dovr 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
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

59Uhfdoo wkdw wkh LFRU phdvxuhv wkh udwlr ri wkh vkduh ri lqyhvwphqw lq JGS wr wkh
jurzwk udwh ri rxwsxw1
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fdqw15:

: 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

Wkh lqglfdwru wkdw vhhpv wr eh pruh 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

5:Vshfl?fdoo|/ rxu uhjuhvvlrq |lhogv=

LQG @ 44=6 ý 5=54 QSO6 ý 5=<7 LFRU5 U5 @ 3=7;
+8=5;, +3=::, +4=58,

46



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 3Yrodwlolw| dqg frqwdjlrq lq d ?qdqfldoo|0
lqwhjudwhg zruog= ohvvrqv iurp Hdvw Dvld*v uhfhqw h{shulhqfh/4 sdshu
suhvhqwhg dw wkh SDIWDG 57 frqihuhqfh 3Dvld Sdfl?f ?qdqfldo olehudo0
l}dwlrq dqg uhirup/4 Fkldqjpdl/ Wkdlodqg/ 53055 Pd|1

^5` Exuqvlgh/ Fudlj/ Pduwlq Hlfkhqedxp dqg Vhujlr Uhehor +4<<;,1
3Survshfwlyh gh?flwv dqg wkh Dvldq fxuuhqf| fulvlv/4 plphr/ Qruwkzhvw0
huq Xqlyhuvlw|/ Rfwrehu1

^6` 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

^7` 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

^8` 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

^9` 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

^:` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl dqg Qrxulho Urxelql +4<<;d,1 3Sdshu
wljhuvB D prgho ri wkh Dvldq fulvlv14 Qdwlrqdo Exuhdx ri Hfrqrplf
Uhvhdufk Zrunlqj Sdshu Qr19:;6/ Qryhpehu1

^;` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl dqg Qrxulho Urxelql +4<<;e,1 3Zkdw
fdxvhg wkh Dvldq fxuuhqf| dqg ?qdqfldo fulvlvB Sduw L= D pdfurhfrqrplf
ryhuylhz/4 plphr/ \doh Xqlyhuvlw|1

^<` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl dqg Qrxulho Urxelql +4<<;f,1 3Zkdw
fdxvhg wkh Dvldq fxuuhqf| dqg ?qdqfldo fulvlvB Sduw LL= Wkh srolf|
ghedwh/4 plphr/ \doh Xqlyhuvlw|1

4:



^43` Gruqexvfk/ Uxgljhu +4<<;,1 3Dvldq fulvlv wkhphv/4 plphr/ PLW/ Iheux0
du|1

^44` 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

^45` 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

^46` Hlfkhqjuhhq/ Eduu|/ dqg Fkduohv Z|sorv} +4<<6,1 3Wkh xqvwdeoh HPV14
Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw| 4/ ss18404761

^47` Ihogvwhlq/ Pduwlq +4<<;,1 3Uhirfxvlqj wkh LPI14 Iruhljq D>dluv :: +5,/
Pdufk0Dsulo1

^48` 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

^49` Lqwhuqdwlrqdo Prqhwdu| Ixqg +4<<;,1Zruog hfrqrplf rxworrn1 Zdvklqj0
wrq/ GF= Lqwhuqdwlrqdo Prqhwdu| Ixqg/ Pd|1

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

^4;` 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

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

^53` 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

^54` Plohvl Ihuuhwwl/ Jldq Pduld dqg Dvvdi Ud}lq +4<<9,1 3Fxuuhqw dffrxqw
vxvwdlqdelolw|14 Sulqfhwrq Vwxglhv lq Lqwhuqdwlrqdo Ilqdqfh Qr1;4/ Rf0
wrehu1

4;



^55` 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

^56` RHFG +4<;;,1 Hfrqrplf Vxuyh| ri Nruhd 4<<:0<;1 Sdulv/ RHFG1

^57` Srphuohdqr/ Plfkdho +4<<;,1 3Wkh Hdvw Dvld fulvlv dqg frusrudwh ?0
qdqfhv9 Wkh xqwrog plfur vwru|14 Hphujlqj Pdunhwv Txduwhuo|/ iruwk0
frplqj1

^58` Udghohw/ Vwhyhq dqg Mh>uh| Vdfkv +4<<;,1 3Wkh rqvhw ri wkh Hdvw Dvldq
?qdqfldo fulvlv/4 Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk Zrunlqj Sdshu
Qr199;3/ Dxjxvw1

^59` Urxelql/ Qrxulho dqg Sdxo Zdfkwho +4<<;, 3Fxuuhqw dffrxqw vxvwdlq0
delolw| lq wudqvlwlrq hfrqrplhv14 Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk
Zrunlqj Sdshu Qr1979;/ Pdufk1

^5:` 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

4<



Table 1. Crisis and Economic Indicators
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



Table 2. Explaining the Crisis Indexa

Estimated
coefficient
and summary
statistic

Independent
variable

        (1)        (2)

Regression
with M2/RES

       (3)

Regression
with M1/RES

       (4)
Regression

with
STD2/RES

β1 constant 6.877
(3.755)

7.073
(4.094)

7.437
(3.956)

5.324
(3.552)

β2 CAI 3.768
(1.254)

0.849
(2.869)

2.210
(3.677)

0.569
(1.971)

β3 NPLB -1.338
(0.605)

-2.888
(2.073)

-2.805
(1.946)

-0.476
(0.782)

β4 CAI × D2LR 3.613
(3.191)

β5 NPLB × D2LR 1.761
(2.035)

β4 CAI × D1LR 1.467
(3.982)

β5 NPLB × D1LR 1.534
(1.929)

β4 CAI × D3LR 3.571
(2.564)

β5 NPLB × D3LR -0.864
(0.986)

Summary
statistic
R 2 0.555 0.541 0.536 0.622
R2 0.594 0.621 0.616 0.688
Addendum:
Wald tests
Null
hypothesis p values p values p values p values
β2 + β4 = 0 0.005 0.018 0.023
β3 + β5 = 0 0.099 0.057 0.091

                                                       
a The dependent variable is the crisis index, IND. See Table 1 and Appendix for definition of
variables. Standard errors are shown in parentheses.



Table 3. Explaining the Crisis Indexa

Estimated
coefficient
and summary
statistic

Independent
Variable

         (1) (2) (3)

β1 constant -2.861
(2.138)

5.535
(3.887)

5.602
(4.082)

β2 CAI 0.841
(2.946)

0.762
(2.694)

0.766
(2.771)

β3 NPLB -1.338
(0.605)

-2.569
(1.954)

-2.583
(2.017)

β4 CAI × D2LR 2.851
(6.650)

1.118
(3.274)

1.559
(6.293)

β5 NPLB × D2LR 1.769
(2.091)

2.448
(1.945)

2.446
(2.000)

β6 CAI × D2LR ×
DWF

0.834
(6.337)

-0.497
(6.004)

β7 NPLB × D2LR

× DWF
-2.120
(1.123)

-2.131
(1.164)

Summary
statistic
R 2 0.516 0.596 0.572
R2 0.621 0.684 0.683
Addendum:
Wald tests
Null
hypothesis p values p values p values
β2 + β4 = 0 0.547 0.337 0.688
β2 + β4 +β6 =0 0.009 0.388
β3 + β5 = 0 0.146 0.883 0.875
β3 + β5+ β7 =0 0.017 0.026

                                                       
a The dependent variable is the crisis index, IND. See Table 1 and Appendix for definition of
variables. Standard errors are shown in parentheses.



Table 4. Explaining the Crisis Indexa

Estimated
coefficient
And summary
Statistic

Independent
variable

        (1)

Regression
with M2/RES

        (2)

Regression
with M1/RES

         (3)
Regression

with
STD2/RES

β1 constant 6.682
(3.699)

8.142
(3.951)

6.289
(3.789)

5.491
(3.492)

β2 CAI 4.156
(1.158)

2.288
(2.394)

-1.402
(4.511)

0.845
(1.963)

β3 NPLY -1.630
(0.724)

-6.579
(3.263)

-4.817
(2.419)

-0.597
(0.874)

β4 CAI × D2LR 2.594
(2.657)

β5 NPLY × D2LR 5.133
(3.170)

β4 CAI × D1LR 5.760
(4.660)

β5 NPLY × D1LR 3.481
(2.497)

β4 CAI × D3LR 3.487
(2.530)

β5 NPLY × D3LR -1.185
(1.248)

Summary
statistic
R 2 0.558 0.578 0.634 0.618
R2 0.596 0.651 0.557 0.684
Addendum:
Wald tests
Null
hypothesis p values p values p values p values
β2 + β4 = 0 0.001 0.002 0.016
β3 + β5 = 0 0.074 0.105 0.107

                                                       
a The dependent variable is the crisis index, IND. See Table 1 and Appendix for definition of variables. Standard
errors are shown in parentheses.



Table 5. Explaining the Crisis Indexa

Estimated
coefficient
and summary
statistic

Independent
variable

         (1)           (2) (3)

β1 constant 9.060
(4.233)

3.754
(2.731)

3.677
(3.026)

β2 CAI 2.438
(2.439)

1.570
(1.577)

1.557
(1.633)

β3 NPLY -6.912
(3.347)

-4.985
(2.164)

-4.957
(2.263)

β4 CAI × D2LR -7.295
(14.900)

-2.753
(2.033)

-2.085
(9.972)

β5 NPLY× D2LR 5.425
(3.246)

5.287
(2.081)

5.267
(2.160)

β6 CAI × D2LR ×
DWF

9.905
(14.676)

-0.685
(10.005)

β7 NPLY × D2LR

× DWF
-5.420
(1.060)

-5.436
(1.117)

Summary
statistic
R 2 0.566 0.818 0.808
R2 0.660 0.858 0.858
Addendum:
Wald tests
Null
hypothesis p values p values p values
β2 + β4 = 0 0.741 0.424 0.957
β2 + β4 +β6 =0 0.001 0.633
β3 + β5 = 0 0.073 0.626 0.445
β3 + β5+β7 = 0 0.000 0.000

                                                       
a The dependent variable is the crisis index, IND1. See table 1 and Appendix for definition of
variables. Standard errors are shown in parentheses.


