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Devwudfw

Wklv sdshu ghyhorsv dq lqwhusuhwdwlrq ri wkh Dvldq phowgrzq irfxvhg rq
prudo kd}dug dv wkh frpprq vrxufh ri ryhulqyhvwphqw/ h{fhvvlyh h{whuqdo
eruurzlqj/ dqg fxuuhqw dffrxqw gh?flwv1 Wr wkh h{whqw wkdw iruhljq fuhglwruv
duh zloolqj wr ohqg wr grphvwlf djhqwv djdlqvw ixwxuh edlo0rxw uhyhqxh iurp wkh
jryhuqphqw/ xqsur?wdeoh surmhfwv dqg fdvk vkruwidoov duh uh0?qdqfhg wkurxjk
h{whuqdo eruurzlqj1 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 oldelolwlhv1 Wr vdwlvi| vroyhqf|/ wkh jryhuqphqw pxvw wkhq xqghuwdnh
dssursuldwh grphvwlf ?vfdo uhirupv/ srvvleo| lqyroylqj uhfrxuvh wr vhljqlrudjh
uhyhqxhv1 H{shfwdwlrqv ri lq dwlrqdu| ?qdqflqj wkxv fdxvh d froodsvh ri wkh
fxuuhqf| dqg dqwlflsdwh wkh hyhqw ri d ?qdqfldo fulvlv1

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

vshfxodwlyh dwwdfnv> Dvld1
Fruuhvsrqglqj dxwkru= Sdror Shvhqwl/ Lqwhuqdwlrqdo Uhvhdufk Ixqfwlrq/

Ihghudo Uhvhuyh Edqn ri Qhz \run/ 66 Olehuw| Vwuhhw/ Qhz \run Q\ 43378/
XVD> who1 .4 545 :53 87<6> id{ .4 545 :53 9;641



sdshu wljhu= d Fklqhvh h{suhvvlrq ?uvw xvhg e| Fkdlupdq Pdr/
d shuvrq/ frxqwu|/ hwf1/ wkdw dsshduv rxwzdugo| srzhuixo ru lp0
sruwdqw exw lv dfwxdoo| zhdn ru lqh>hfwlyh +R{irug Hqjolvk Glf0
wlrqdu|/ 5qg hglwlrq,1

4 Lqwurgxfwlrq
Zlwk wkh jrdo ri surylglqj dq lqwhusuhwlyh vfkhph ri wkh hyhqwv lq Vrxwkhdvw
Dvld vlqfh wkh vxpphu ri 4<<:/ wklv sdshu ghyhorsv d prgho ri ?qdqfldo dqg
fxuuhqf| fulvhv irfxvhg rq prudo kd}dug dv wkh frpprq vrxufh ri ryhulq0
yhvwphqw/ h{fhvvlyh h{whuqdo eruurzlqj/ dqg fxuuhqw dffrxqw gh?flwv lq dq
hfrqrp| zlwk d srruo| vxshuylvhg dqg uhjxodwhg ?qdqfldo vhfwru1

Lq rxu prgho/ sulydwh djhqwv dfw xqghu wkh suhvxpswlrq wkdw wkhuh h{lvwv
sxeolf jxdudqwhhv rq frusrudwh dqg ?qdqfldo lqyhvwphqw/ vr wkdw wkh uhwxuq
rq grphvwlf dvvhwv lv shufhlyhg dv lpsolflwo| lqvxuhg djdlqvw dgyhuvh flufxp0
vwdqfhv1 Wr wkh h{whqw wkdw iruhljq fuhglwruv duh zloolqj wr ohqg djdlqvw ix0
wxuh 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 dqwlflsdwhv wkh hyhqw ri d ?qdqfldo fulvlv1

Ilqdqfldo dqg fxuuhqf| fulvhv wkxv ehfrph lqglvvroxeo| lqwhuzryhq lq dq
hphujlqj hfrqrp| fkdudfwhul}hg e| zhdn f|folfdo shuirupdqfhv/ orz iruhljq
h{fkdqjh uhvhuyhv/ dqg ?qdqfldo gh?flhqflhv hyhqwxdoo| uhvxowlqj lqwr kljk
vkduhv ri qrq0shuiruplqj ordqv1 Wkh ?qdo vhfwlrq ri wkh sdshu dssolhv rxu
lqwhusuhwlyh iudphzrun wr wkh uhfhqw hyhqwv lq wkh Dvldq uhjlrq/ dqg glvfxvvhv
wkh wkhvlv wkdw wkh frpelqdwlrq ri wkh vwuxfwxudo idfwruv deryh zdv dw wkh fruh
ri wkh Dvldq froodsvh1

Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 kljkoljkwv wkh olqnv ehwzhhq
rxu prgho dqg wkh fxuuhqw olwhudwxuh rq fxuuhqf| dqg ?qdqfldo fulvhv1 Vhfwlrq
6 lqwurgxfhv wkh vwuxfwxuh ri rxu prgho/ Vhfwlrq 7 dqdo|}hv wkh lpsolfdwlrqv
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ri prudo kd}dug lq wkh xqiroglqj ri d ?qdqfldo fulvlv/ dqg Vhfwlrq 8 vwxglhv
wkh uhodwlrq ehwzhhq fxuuhqf| dqg ?qdqfldo fulvhv1 Exloglqj rq wkhvh uhvxowv/
Vhfwlrq 9 suhvhqwv d jhqhudo glvfxvvlrq ri wkh prudo kd}dug sureohp dqg wkh
vwuxfwxudo lpedodqfhv lq Vrxwkhdvw Dvld rq wkh hyh ri wkh fulvlv/ dqg rxwolqhv
srolf| lpsolfdwlrqv dqg srwhqwldo h{whqvlrqv ri rxu iudphzrun1 Vhfwlrq :
dqvzhuv wkh txhvwlrq lq wkh wlwoh dqg frqfoxghv1

5 Wrzdugv d qhz wkhruhwlfdo iudphzrun lq
wkh fxuuhqf| fulvlv olwhudwxuh

Diwhu wkh rxwexuvw ri wkh fxuuhqf| dqg ?qdqfldo fulvhv lq Vrxwkhdvw Dvld lq wkh
vxpphu ri 4<<:/ pdq| revhuyhuv kdyh qrwhg wkdw wkh wudglwlrqdo frqfhswxdo
dqg lqwhusuhwlyh vfkhphv4 gr qrw dsshdu/ sulpd idflh/ wr ?w wkh gdwd zhoo
dqg idoo vkruw lq d qxpehu ri glphqvlrqv15

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
lq wkh suhvhqfh ri pxowlsoh htxloleuld/6 surylghg wkdw wkh ixqgdphqwdov duh

4Vhh 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

5D sduwldo olvw ri uhfhqw vwxglhv surylglqj hpslulfdo hylghqfh rq wkh Dvldq fulvlv lqfoxghv
Doed hw do1 +4<<;,/ Fruvhwwl/ Shvhqwl dqg Urxelql +4<<;,/ 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

6Vhh dprqj rwkhuv Revwihog +4<<7,/ Froh dqg Nhkrh +4<<9, dqg Vdfkv/ Wruqhoo dqg Yh0
odvfr +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
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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 wkh iroorzlqj sdjhv zh vxjjhvw 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 dqdo|}h
?qdqfldo dqg fxuuhqf| fulvhv dv lqwhuuhodwhg skhqrphqd/ irfxvlqj rq prudo
kd}dug dv wkh frpprq idfwru xqghuo|lqj wkh cwzlq* fulvhv17

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/8 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

lq d vhoi0ixo?oolqj zd|1 Qrwh wkdw pxowlsoh htxloleuld fdq dulvh hyhq lq c?uvw0jhqhudwlrq*
prghov +vhh iru lqvwdqfh Revwihog +4<;9,,1 Vrphzkdw frqixvlqjo|/ wkh olwhudwxuh rffd0
vlrqdoo| lghqwl?hv c?uvw0jhqhudwlrq* prghov zlwk xqltxh htxloleuld/ dqg cvhfrqg0jhqhudwlrq*
prghov zlwk pxowlsoh htxloleuld1 D fodvvl?fdwlrq ri wkh prghov edvhg rq h{rjhqrxv yhuvxv
hqgrjhqrxv srolflhv surylghv d pruh dffxudwh wd{rqrp|1

7Dprqj uhfhqw frqwulexwlrqv wr wkh olwhudwxuh rq wkh cwzlq* fulvhv vhh h1j1 Yhodvfr
+4<;:,/ Ndplqvn| dqg Uhlqkduw +4<<:,/ Jrogidmq dqg Ydoghv +4<<:,/ Nxpkri +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

8Dv srlqwhg rxw lq Vhfwlrq 9/ wkh plg04<<3v pdfurhfrqrplf vkrfnv ri sduwlfxodu uhoh0
ydqfh iru wkh xqudyholqj ri wkh Dvldq fulvlv zhuh wkh surorqjhg voxps lq Mdsdq/ wkh vwurqj
dssuhfldwlrq ri wkh groodu/ qhjdwlyh whupv ri wudgh  xfwxdwlrqv/ dqg d uhjlrqdo surgxfwlylw|
vorzgrzq1
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eh xqghuvwrrg dv d frqvhtxhqfh ri wkh dqwlflsdwhg ?vfdo frvwv ri ?qdqfldo
uhvwuxfwxulqj/ wkdw jhqhudwh h{shfwdwlrqv ri d sduwldo prqhwl}dwlrq ri ixwxuh
?vfdo gh?flwv dqg d idoo lq hfrqrplf dfwlylw| lqgxfhg e| wkh uhtxluhg vwuxf0
wxudo dgmxvwphqw19

H{shfwdwlrqv ri d ixwxuh edlorxw qhhg qrw eh edvhg rq dq h{solflw surplvh
ru srolf| e| wkh jryhuqphqw1 Edlorxwv fdq eh udwlrqdoo| 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/ Fduorv 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
olhydeoh14:

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}0Dohmdqgur; 9 3zklfk
d plvjxlghg plqlvwhu ri ?qdqfh ru fhqwudo edqn suhvlghqw pd| rffdvlrqdoo|
xwwhu lq d prphqw ri grjpdwlf h{dowdwlrq41 Lq zkdw iroorzv zh vxjjhvw d
vlpsoh prgho ri ?qdqfldo fulvlv wkdw exlogv xsrq wkh deryh uhpdunv1<

9Lq rughu wr pdlqwdlq erwk irfxv dqg wudfwdelolw|/ wkh prgho lq wklv frqwulexwlrq qhf0
hvvdulo| devwudfwv iurp d qxpehu ri idfwruv wkdw duh uhohydqw lq d frpsuhkhqvlyh uhdglqj
ri wkh Dvldq fulvlv1 Qdpho|/ zh gr qrw h{solflwo| prgho wkh uroh ri uhdo h{fkdqjh udwh
 xfwxdwlrqv lq ghwhuplqlqj wkh grphvwlf exughq ri h{whuqdo ghew1 E| wkh vdph wrnhq/ zh
gr qrw dgguhvv frqwdjlrq dqg lvvxhv uhodwhg wr wkh v|vwhplf glphqvlrq ri wkh Dvldq fulvlv1
Iru dq ryhuylhz ri v|vwhplf prghov ri fxuuhqf| fulvhv dqg frpshwlwlyh uhdo ghsuhfldwlrqv
vhh Hlfkhqjuhhq/ Urvh dqg Z|sorv} +4<<9,/ Exlwhu/ Fruvhwwl dqg Shvhqwl +4<<;d/e, dqg
Fruvhwwl/ Shvhqwl/ Urxelql dqg Wlooh +4<<;,1

:Gðd}0Dohmdqgur +4<;8,/ s16:71
;Le1/ s16:<1
<Wkh olwhudwxuh dovr lghqwl?hv d uhodwhg w|sh ri prudo kd}dug sureohp/ udlvhg e| wkh

srvvlelolw| wkdw grphvwlf djhqwv glyhuw sduw ri wkh eruurzhg ixqgv dzd| iurp grphvwlf
lqyhvwphqw surmhfw/ dqg lqfuhdvh hlwkhu wkhlu frqvxpswlrq ru wkhlu kroglqj ri dvvhwv deurdg
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6 Wkh vwuxfwxuh ri wkh prgho

614 Wkh sulydwh vhfwru= whfkqrorj|/ suhihuhqfhv/ pdu0
nhw vwuxfwxuh dqg exgjhw frqvwudlqwv

Frqvlghu d vpdoo rshq hfrqrp| vshfldol}hg lq wkh surgxfwlrq ri d wudghg
jrrg t 1 Wkh djjuhjdwh surgxfwlrq ixqfwlrq lv

t| ' ìø|g
k
| u

�3k +4,

zkhuh g lv sk|vlfdo fdslwdo/ u lv oderu dqg ìø lv d whfkqrorj| sdudphwhu1
Oderu lv lqhodvwlfdoo| vxssolhg/ dqg qrupdol}hg wr �143 Wkh surgxfwlrq whfk0
qrorj| lv vwrfkdvwlf/ vd|

ìø| '

;A?A=
øn j zlwk suredelolw| �*2

øý j zlwk suredelolw| �*2é
ø : j : f

Wkh frxqwu|*v dvvhw pdunhw lv dvvxphg wr eh lqfrpsohwh dqg vhjphqwhg=
d iudfwlrq q ri grphvwlf djhqwv 9 wkh frxqwu| ìolwh +.uU, 9 ehqh?w iurp
ixoo dffhvv wr fdslwdo pdunhwv/ zkloh wkh uhpdlqlqj �ý q djhqwv/ wkh uhvw ri
wkh frxqwu| +-ïä,/ gr qrw krog dvvhwv144 Wkhuh lv qr vhjphqwdwlrq lq wkh
pdunhw iru oderu/ dvvxphg wr eh frpshwlwlyh iru erwk -ïä dqg .uU djhqwv1
Doo djhqwv duh ulvn qhxwudo1

Wkh ìolwh djhqwv krog wkh hqwluh vwrfn ri grphvwlf uhdo prqh| edodqfhv/
zklfk surylgh oltxlglw| vhuylfhv1 Irupdoo|/ zh sdudphwhul}h wkh h{shfwhg

+vhh wkh dqdo|vlv lq Jhuwohu dqg Urjr> +4<<3,,1 Zkhq wkh ohqghu fdq revhuyh wkh ehkdylru
ri wkh eruurzhu rqo| lpshuihfwo|/ wklv sureohp ohdgv wr grphvwlf xqghulqyhvwphqw dqg
udwlrqlqj lq wkh lqwhuqdwlrqdo ?qdqfldo pdunhwv= lqwhuqdwlrqdo fuhglwruv glvfrxudjh klgghq
frqvxpswlrq ru fdslwdo  ljkw iurp wkh eruurzlqj frxqwulhv e| udwlrqlqj ixqgv vr dv wr
nhhs wkh grphvwlf pdujlqdo surgxfw ri fdslwdo kljk1 Qrwh wkh gl>huhqw lpsolfdwlrqv ri
wklv prgho ri prudo kd}dug uhodwlyh wr wkh prgho glvfxvvhg lq wkh wh{w1 Wkh iruphu lv
dvvrfldwhg zlwk fuhglw udwlrqlqj dqg xqghulqyhvwphqw/ wkh odwwhu zlwk h{fhvvlyh eruurzlqj
dqg ryhulqyhvwphqw1

43Dv uhjdugv wkh wlplqj ri wkh yduldeohv/ Nw/ wkh ohyho ri fdslwdo lq sodfh dw wlph w/ lv
ghwhuplqhg dw wlph wý 4/ ehiruh wkh vkrfn �Dw lv uhdol}hg dqg revhuyhg1

44Qrwh wkdw wkh dv|pphwulf fkdudfwhul}dwlrq ri sulydwh djhqwv lq rxu vhwxs vwhpv h{0
foxvlyho| iurp pdunhw vhjphqwdwlrq/ dqg qhhg qrw uh hfw vrfldo ru srolwlfdo vwudwl?fdwlrq1
Wkh odwwhu dvshfw lv vrphzkdw hpskdvl}hg lq Nuxjpdq +4<<;,/ zkr lq d vlplodu frqwh{w
uhihuv wr wkh frxqwu| ìolwh dv wkh fodvv ri plqlvwhu*v qhskhzv1 Wkh srolwlfdo hfrqrp| ri wkh
fulvlv lv d surplvlqj gluhfwlrq ri uhvhdufk wkdw lv qrw sxuvxhg lq wklv sdshu1

8



xwlolw| ri wkh ìolwh djhqwv dv=
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zkhuh B lv wkh udwh ri wlph suhihuhqfh/ ä.uU lv wkh ìolwh*v frqvxpswlrq/ � lv
qrplqdo prqh| kroglqjv/ dqg å lv wkh grphvwlf sulfh ohyho1

Wkh ìolwh djhqwv eruurz ixqgv iurp deurdg/ (/ dqg ohqg fdslwdo g wr
wkh frxqwu|*v ?upv/ wkdw duh rzqhg e| wkh ìolwh lwvhoi1 Dv d pdlqwdlqhg k|0
srwkhvlv wkh fdslwdo vwrfn ri wkh qdwlrq dw vrph lqlwldo gdwh |f lv dvvxphg wr
eh hqwluho| ?qdqfhg wkurxjk h{whuqdo eruurzlqj1 Wklv dvvxpswlrq vlpsol?hv
wkh h{srvlwlrq ri wkh prgho zlwkrxw d>hfwlqj wkh pdlq uhvxowv/ dqg lv frqvlv0
whqw zlwk hpslulfdo hylghqfh rq wkh lqvx!flhqw fdslwdol}dwlrq ri ?upv lq wkh
hphujlqj hfrqrplhv ri wkh Dvldq uhjlrq145 Wkh djjuhjdwh exgjhw frqvwudlqw
ri wkh ìolwh lv=

g|n�ýg|ýE(|n� ý(|ä H|
å|
' q`|ý4|

H|
å|
(|ýä.uU| ýA.uU| ý�| ý�|3�

å|
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zkhuh ( lv jurvv iruhljq ghew/46 4 lv wkh frvw ri eruurzlqj lq uhdo whupv/
A.uU duh qhw wd{hv sdlg e| wkh ìolwh wr wkh jryhuqphqw/ H lv wkh qrplqdo
h{fkdqjh udwh +grphvwlf fxuuhqf| shu xqlw ri iruhljq fxuuhqf|,/ dqg ` lv
ehiruh0wd{ oderu lqfrph lq uhdo whupv/ ri zklfk d iudfwlrq q dffuxhv wr wkh
ìolwh1 Frpshwlwlrq lq wkh oderu pdunhw lpsolhv wkdw

`| ' E�ý kät|é +7,

Iru wkh djhqwv lq wkh uhvw ri wkh frxqwu| oderu lqfrph lv wkh rqo| vrxufh ri
zhdowk/ dqg wkhuh lv qr fdslwdo pdunhw zkhuh wkh| fdq eruurz djdlqvw ixwxuh
lqfrphv1 Wkh djjuhjdwh exgjhw frqvwudlqw ri wkh -ïä djhqwv lv wkhuhiruh=

E�ý qä`| ' ä
-ïä
| n A-ïä| +8,

45Irfxvlqj iru lqvwdqfh rq wkh Nruhdq fdvh/ e| wkh hqg ri 4<<9 9 zhoo ehiruh wkh
rqvhw ri wkh fulvlv 9 wkh dyhudjh ghew0htxlw| udwlr iru wkh wrs063 fkdherov zdv 666( +wkh
frpsdudeoh ?jxuh iru wkh XV ehlqj forvh wr 433(,1 Wkrvh fkdherov wkdw zhqw edqnuxsw
ru kdg vhyhuh ?qdqfldo sureohpv lq 4<<: whqghg wr kdyh hyhq odujhu ghew0htxlw| udwlrv1 Lq
4<<9 vrph wzr0wklugv ri frusrudwh ghew lq Nruhd zhuh vkruw0whup/ ri zklfk rqh txduwhu
zdv iruhljq1 Iru ghwdlov/ vhh Fruvhwwl/ Shvhqwl dqg Urxelql +4<<;, dqg RHFG +4<<;,1

46Wkh wlph0vxevfulswv dgrswhg khuh iroorz wkh qrwdwlrqdo frqyhqwlrqv vxjjhvwhg e| Re0
vwihog dqg Urjr> +4<<9,= wkh ìolwh hqwhuv shulrg w zlwk d vwrfn ri h{whuqdo ghew htxdo wr
Gw dqg d vwrfn ri fdslwdo htxdo wr Nw/ exw wkh vwrfn ri prqh| kroglqjv dw wkh ehjlqqlqj
ri wkh shulrg lv ghqrwhg e| Pwý41
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zkhuh ä-ïä lv frqvxpswlrq dqg A-ïä qhw wd{hv1 Oderu lqfrph ri erwk
.uU dqg -ïä djhqwv lv wd{hg dw vrph udwh #|/ dvvxphg wr eh erxqghg iurp
deryh1

Zh frqfoxgh wklv vxevhfwlrq e| gh?qlqj d ?qdqfldo fulvlv1 Li wkh rxw0
vwdqglqj vwrfn ri oldelolwlhv ri wkh ìolwh lv odujhu wkdq wkh fdslwdo vwrfn/ wkh
yldelolw| ri wkh hfrqrp| ghshqgv rq wkh zloolqjqhvv ri iruhljq fuhglwruv wr
uroo ryhu wkhlu ordqv dqg doorz wkh grphvwlf ìolwh wr eruurz lq h{fhvv ri wkh
grphvwlf fdslwdo vwrfn1 D fulvlv zloo wkhuhiruh rffxu li lqwhuqdwlrqdo fuhglwruv
doorz qr eruurzlqj lq h{fhvv ri wkh fdslwdo vwrfn1 Irupdoo|/ d ?qdqfldo fulvlv
fdq eh gh?qhg dv dq hyhqw rffxuulqj dw wlph |S vxfk wkdw H|S(|S*å|S : g|S /
dqg H|Snô(|Snô*å|Snô ' g|Snô iru doo ô è �147 Qrwh wkdw dw wkh wlph ri wkh
fulvlv |S/ zlwk iruhljq fuhglwruv xqzloolqj wr surylgh ixuwkhu fuhglw/ wkh ìolwh
?upv zrxog eh irufhg wr ghfoduh lqvroyhqf| xqohvv wkh jryhuqphqw lqwhuyhqhv
e| devruelqj wkh gl>huhqfh ehwzhhq iruhljq sulydwh oldelolwlhv dqg grphvwlf
fdslwdo1 Lq zkdw iroorzv/ zh zloo ghulyh wkh wlplqj |S dqg wkh pdjqlwxgh ri d
?qdqfldo fulvlv dv hqgrjhqrxv htxloleulxp rxwfrphv/ jlyhq d vhw ri ehkdylrudo
dvvxpswlrqv rq erwk wkh jryhuqphqw zloolqjqhvv wr cvdyh* grphvwlf ?upv dqg
lqwhuqdwlrqdo fuhglwruv zloolqjqhvv wr ohqg wr wkhp1

615 Wkh sxeolf vhfwru= suhihuhqfhv dqg exgjhw frq0
vwudlqwv

Lq rxu prgho wkh jryhuqphqw lpsohphqwv wd{ dqg wudqvihu srolflhv dqg pdq0
djhv wkh vwrfn ri r!fldo iruhljq uhvhuyhv/ xqghu wkh pdlqwdlqhg k|srwkhvlv
wkdw lw qhyhu ghidxowv rq lwv oldelolwlhv/ grphvwlf ru h{whuqdo1 Wkh grphvwlf
sxeolf vhfwru fdq wkhq eruurz dqg ohqg lq wkh lqwhuqdwlrqdo ?qdqfldo pdu0
nhwv dw wkh pdunhw udwh o1 Dv zh dqdo|}h d vpdoo rshq hfrqrp|/ wklv udwh
lv dvvxphg wr eh frqvwdqw dqg htxdo wr wkh udwh ri wlph suhihuhqfh ri wkh
ìolwh1 Wkh frqvrolgdwhg +jryhuqphqw dqg fhqwudo edqn, sxeolf vhfwru exgjhw
lghqwlw| lv wkhuhiruh=

H|
å|
dE-|n� ý u|n�äý E-| ý u|äo ' A.uU| nA-ïä| n
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+9,
zkhuh - ghqrwhv wkh dvvhwv/ dqg u wkh oldelolwlhv ri wkh jryhuqphqw ylv0ã0ylv
wkh uhvw ri wkh zruog1 Erwk - dqg u duh ghqrplqdwhg lq iruhljq fxuuhqf|1

47Lq rwkhu zrugv/ d ?qdqfldo fulvlv rffxuv zkhq wkh ch{fhvvlyh* eruurzlqj wkdw kdv wdnhq
sodfh lq wkh sdvw lv qr orqjhu shuplwwhg e| iruhljq fuhglwruv1

:



Nh| wr rxu dqdo|vlv lv wkdw ?vfdo dqg prqhwdu| srolflhv/ l1h1 wkh sdwk ri
A.uU / A-ïä/ - ý u dqg � / duh frqwlqjhqw rq d ?qdqfldo fulvlv dqg gl>hu
ehiruh dqg diwhu |S1 Frqvlghu ?uvw zkdw jryhuqphqw srolflhv duh lpsohphqwhg
ehiruh d fulvlv/ wkdw lv iru |f é | ÷ |S1 Zlwk uhihuhqfh wr wkh vw|ol}hg idfwv
ri wkh Dvldq fulvlv/ wkh suh0fulvlv ?vfdo dqg prqhwdu| srolf| fdq eh ghvfulehg
dv dq h{fkdqjh udwh shj zlwk edodqfhg exgjhw1 Dv uhjdugv ?vfdo srolf|/ zh
dvvxph wkdw wkh lqlwldo ohyho ri iruhljq uhvhuyhv lv srvlwlyh/ zkloh wkh lqlwldo
ohyho ri sxeolf ghew dqg wd{hv rq erwk frusrudwh dqg oderu lqfrph duh vhw
htxdo wr }hur1 Dffrxqwlqj iru lqwhuqdwlrqdo duelwudjh lq wkh jrrgv pdunhw
+vr wkdw sxufkdvlqj srzhu sdulw|/ SSS/ krogv dqg å ' H/ zkhuh wkh iruhljq
sulfh ohyho lv dvvxphg wr eh frqvwdqw dqg qrupdol}hg wr rqh,/ wkh suh0fulvlv
sxeolf exgjhw frqvwudlqw lv wkhuhiruh

-|n� ý-| ' �| ý�|3�
H| n o-| |f é | ÷ |Sé

Dv uhjdugv prqhwdu| srolf|/ zh dvvxph wkdw lqlwldoo| wkh jryhuqphqw
vwdqgv uhdg| wr h{fkdqjh r!fldo uhvhuyhv -|n� iru grphvwlf prqh| oldelolwlhv
�| dw vrph ?{hg qrplqdo h{fkdqjh udwh H/ dv orqj dv wklv srolf| lv qrw lq0
frqvlvwhqw zlwk wkh jryhuqphqw vroyhqf| frqvwudlqw1 Dowkrxjk lq sulqflsoh
d vshfxodwlyh dwwdfn wkdw wuljjhuv d fxuuhqf| ghydoxdwlrq frxog rffxu eh0
iruh |S/ zh zloo vkrz wkdw/ xqghu rxu dvvxpswlrqv/ wklv zloo qhyhu kdsshq lq
htxloleulxp1

Frqvlghu qrz wkh srvw0fulvlv srolf| vfhqdulr1 Wkh orjlf ri d ?qdqfldo
fulvlv lq rxu prgho klqjhv xsrq wkh dvvxpswlrq wkdw jryhuqphqw suhihuhqfhv
frqirup wkh cGld}0Dohmdqgur* sdudgljp glvfxvvhg dw wkh ehjlqqlqj ri wklv
vhfwlrq1 Zkhq d ?qdqfldo fulvlv rffxuv/ jryhuqphqw zhoiduh lv dvvxphg wr idoo
wr lwv plqlpxp ohyho li wkh jryhuqphqw pdlqwdlqv d odlvvh}0idluh vwdqfh dqg
grhv qrw lqwhuyhqh lq idyru ri wurxeohg sulydwh ?upv e| edlolqj rxw frusrudwh
ghew148 Wkxv/ djhqwv udwlrqdoo| h{shfw wkdw/ li d ?qdqfldo fulvlv pdwhuldol}hv/
wkh jryhuqphqw fkrrvhv wr vwhs lq dqg uhvfxh wkh ìolwh*v ?upv1

Lw vkrxog eh fohdu wkdw wklv k|srwkhvlv e| qr phdqv lpsolhv wkdw wkh jry0
huqphqw surylghv sxeolf jxdudqwhhv wr ulvn| surmhfwv dqg h{fhvvlyh eruurzlqj
rxw ri luudwlrqdolw| ru p|rsld1 Udwkhu/ wkh jryhuqphqw lv xqdeoh wr frpplw
fuhgleo| wr odlvvh}0idluh/ vr wkdw h{0srvw 9 lq d wlph0frqvlvwhqw htxloleulxp

48Rxu gh?qlwlrq ri ?qdqfldo fulvlv kljkoljkwv wkdw edlorxwv frqfhuq rqo| wkh frpsrqhqw
ri frusrudwh ghew lq h{fhvv ri fdslwdo/ wkdw lv/ wkh fxpxodwlyh ydoxh ri ?upv orvvhv xs wr
wlph wf1

;



9 lw kdv qr fkrlfh exw wr lqwhuyhqh dqg ydolgdwh djhqwv* h{shfwdwlrqv ri d
edlorxw1 Wr ?qdqfh wkh wudqvihuv wr wkh frusrudwh vhfwru uhsuhvhqwlqj wkh
edlorxw frvwv/ wd{hv rq oderu lqfrph duh lqfuhdvhg xs wr wkhlu erxqg1 Lq gh0
yhorslqj rxu prgho/ lw lv xvhixo wr uhvruw wr wkh vlpsoli|lqj dvvxpswlrq wkdw d
?qdqfldo fulvlv0fxp0edlorxw lv d rqh0wlph hyhqw/ wkdw lv qrw h{shfwhg wr rffxu
djdlq lq wkh ixwxuh1

Xqghu wkh deryh dvvxpswlrqv/ d edlorxw lpsolhv d glvfrqwlqxrxv fkdqjh
lq wkh ohyho ri sxeolf ghew frqwlqjhqw rq wkh rffxuuhqfh ri d ?qdqfldo fulvlv1
Ehiruh d fulvlv/ u lv }hur1 Dw wkh wlph ri wkh fulvlv/ wkh uljkw kdqg vlgh ri
wkh exgjhw frqvwudlqw +9, idoov e| dq dprxqw htxdo wr wkh edlorxw frvwv dqg
wkh ohiw kdqg vlgh ri wkh exgjhw frqvwudlqw qrz lqfoxghv wkh vwrfn ri sxeolf
oldelolwlhv hphujlqj dv d frqvhtxhqfh ri wkh uhvfxh ri lqvroyhqw sulydwh ?upv1
Irupdoo|/ xqghu SSS zh kdyh=49

u|Sn� ' ý{A.uU|S ' (|S E� n oäý Eg|S n kt|Sä é

zkhuh { ghqrwhv d glvfuhwh fkdqjh lq wkh yduldeoh1
Lqwhjudwlqj iruzdug wkh lghqwlw| +9, vxemhfw wr wkh dssursuldwh wudqvyhu0

vdolw| frqglwlrq/ zh rewdlq wkh lqwhuwhpsrudo exgjhw frqvwudlqw frqglwlrqdo
rq wkh rffxuuhqfh ri d ?qdqfldo fulvlv=
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Wklv h{suhvvlrq htxdwhv wkh rxwvwdqglqj vwrfn ri sxeolf oldelolwlhv qhw ri uh0
vhuyhv wr wkh h{shfwhg glvfrxqwhg ydoxh ri wkh dqwlflsdwhg uhyhqxh  rzv iurp
oderu wd{dwlrq +A-ïä n A.uU ' #` , dqg vhljqlrudjh1 Wzr srlqwv duh zruwk
hpskdvl}lqj1 Iluvw/ erwk wkh ìolwh dqg wkh uhvw ri wkh frxqwu| xowlpdwho|
fduu| wkh exughq ri ?qdqflqj wkh uhvfxh ri wkh ìolwh ?upv1 Vhfrqg/ prqhwdu|
dqg h{fkdqjh udwh srolf| diwhu |S pxvw eh frqvlvwhqw zlwk wkh frqvwudlqw +:,/
vr wkdw wkh ghihqvh ri wkh shj pd| qr orqjhu eh ihdvleoh1 Zh zloo uhwxuq rq
wkh odwwhu srlqw vkruwo|1

616 Rswlpdolw| frqglwlrqv

Wkh diruhphqwlrqhg ihdwxuh ri jryhuqphqw suhihuhqfhv +ä0od0Gld}0Dohmdqgur,
vkhgv oljkw rq wkh hvvhqfh ri wkh prudo kd}dug sureohp lq ohqglqj1 Wr wkh

49Qrwh wkdw li dw wlph wf wkh ?upv h{shulhqfh orvvhv gxh wr d qhjdwlyh rxwsxw uhdol}dwlrq/
wkhvh orvvhv duh lqfoxghg lq wkh edlorxw1

<



h{whqw wkdw h{shfwdwlrqv ri d edlorxw duh udwlrqdoo| vkduhg e| erwk grphvwlf
dqg iruhljq djhqwv dqg wkh edlorxw lv qrw sduwldo/ iruhljq fuhglwruv zloo eh
zloolqj wr ohqg wr erwk wkh sulydwh dqg sxeolf vhfwruv dw wkh lqwhuqdwlrqdo
uhdo lqwhuhvw udwh o=

4| ' o ' Bé

Iurp wkh ydqwdjh srlqw ri wkh ìolwh djhqwv/ dqwlflsdwlrq ri d ixwxuh frusrudwh
edlorxw 9 fryhulqj fxpxodwlyh orvvhv e| wkh ?upv 9 lpsolhv wkdw eruurzlqj
wr lqfuhdvh wkh grphvwlf fdslwdo vwrfn e| dq dgglwlrqdo xqlw hqwlwohv wkhp wr
d vwuhdp ri ixwxuh frqwlqjhqw wudqvihuv1 Zh fdq zulwh vxfk d vwuhdp dv
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zkhuh wkh qrq0qhjdwlyh wudqvihu ìw lv frqwlqjhqw rq wkh uhdol}dwlrq ri ìø dqg
ghwhuplqhg dv iroorzv1 Li wkh surgxfwlylw| vkrfn lv qhjdwlyh + ìø ' øý j,/ dw
wkh pdujlq djhqwv h{shfw dgglwlrqdo wudqvihuv iurp wkh jryhuqphqw/ htxdo wr
wkh gl>huhqfh ehwzhhq wkh edg sd|r> dqg wkh frvw ri ixqgv1 Li wkh uhdol}dwlrq
ri wkh vkrfn lv srvlwlyh + ìø ' ø n j,/ qr dgglwlrqdo wudqvihu lv h{shfwhg wr
wdnh sodfh1 Wkh dqwlflsdwlrq ri vxfk qrq0qhjdwlyh qhw wudqvihuv lv wkh urrw ri
wkh prudo kd}dug sureohp idfhg e| wkh hfrqrp|1

Zh kdyh qrz doo wkh hohphqwv wr dqdo|}h wkh rswlpdo ehkdylru ri wkh ìolwh
djhqwv/ zkr pd{lpl}h +5, zlwk uhvshfw wr fdslwdo g dqg prqh| kroglqjv � /
vxemhfw wr +6,1 Wkh rswlpdo fdslwdo fkrlfh htxdwhv wkh h{shfwhg pdujlqdo
uhwxuq rq fdslwdo/ dgmxvwhg wr dffrxqw iru glvwruwlrqdu| wd{hv dqg wudqvihuv/
wr wkh frvw ri ixqgv=
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Lq wkh deryh h{suhvvlrq/ wkh vhfrqg whup rq wkh ohiw kdqg vlgh uhsuhvhqwv
wkh h>hfw ri fxuuhqw lqyhvwphqw ghflvlrqv rq wkh vwuhdp ri qhw wd{hv A.uU lq
ixwxuh shulrgv1 Li wklv whup zhuh lghqwlfdoo| htxdo wr }hur +dv lv wkh fdvh zlwk
oxps0vxp wd{hv,/ wkh fdslwdo vwrfn zrxog eh vhw dw lwv h!flhqw ohyho gW vxfk
wkdw ogW ' kø EgWäk14: Krzhyhu/ lqvridu dv djhqwv udwlrqdoo| dqwlflsdwh d
edlorxw/ zkhq xqghuwdnlqj dq lqyhvwphqw surmhfw wkh| h{shfw/ rq dyhudjh/

4:Wklv lv wkh fdslwdo ohyho wkdw pd{lpl}hv vwhdg|0vwdwh frqvxpswlrq lq wkh frxqwu| zkhq
wkh hqwluh vwrfn ri fdslwdo lv ?qdqfhg wkurxjk qhw h{whuqdo eruurzlqj1
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wr uhfhlyh d srvlwlyh qhw wudqvihu iurp wkh jryhuqphqw1 Lq htxloleulxp/ wkh
shufhlyhg qhw wudqvihu shu xqlw ri fdslwdo lv htxdo wr
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Dv orqj dv ìolwh djhqwv dfw xqghu wkh suhvxpswlrq wkdw wkh| zloo eh clqvxuhg*
djdlqvw dgyhuvh frqwlqjhqflhv/ wkh| kdyh qr lqfhqwlyh wr wdnh d orvv zkhq
idflqj d qhjdwlyh vkrfn= wkh| zloo lqvwhdg uh0?qdqfh vkruwidoov lq hduqlqjv
e| eruurzlqj iurp deurdg1 Lw lv vwudljkwiruzdug wr vkrz wkdw xqghu wkhvh
flufxpvwdqfhv wkh ghvluhg ohyho ri fdslwdo/ ghqrwhg ÷g/ lv kljkhu wkdq wkh
h!flhqw ohyho gW gh?qhg deryh=
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Lq Nuxjpdq +4<<;, whuplqrorj|/ vxfk vfhqdulr fruuhvsrqgv wr cryhulqyhvw0
phqw* gulyhq e| cSdqjorvv ydoxhv*1

Wkh djjuhjdwh rswlpdo ghpdqg iru uhdo edodqfhv e| wkh ìolwh lv ghulyhg
dv=
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Lq wkh suhylrxv h{suhvvlrq/ ð|n� ghqrwhv wkh grphvwlf qrplqdo lqwhuhvw udwh/
gh?qhg dffruglqj wr wkh xqfryhuhg lqwhuhvw sdulw| uhodwlrq=
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vr wkdw h{shfwhg ixwxuh h{fkdqjh udwh ghsuhfldwlrq d>hfwv fxuuhqw uhdo edo0
dqfhv wkurxjk d yduldwlrq ri wkh qrplqdo lqwhuhvw udwh dqg wkh ìolwh djhqwv
duh iruzdug0orrnlqj1

Revhuyh wkdw xqghu wkh dvvxpswlrqv wkdw wkh lqlwldo fdslwdo vwrfn lv ohyhu0
djhg/ wkh oderu pdunhw lv frpshwlwlyh/ dqg wkh jryhuqphqw lv zloolqj wr edlo
rxw frusrudwh +exw qrw shuvrqdo, ghew/ wkh suhvhqw glvfrxqwhg ydoxh ri frq0
vxpswlrq ri ulvn0qhxwudo ìolwh djhqwv lv htxdo wr wkh suhvhqw glvfrxqwhg ydoxh
ri wkhlu diwhu0wd{ oderu lqfrphv1 Wkhq/ jlyhq wkdw B ' o dqg djhqwv duh ulvn
qhxwudo +vr wkdw wkh| duh lqgl>huhqw dv uhjdugv wkh wlplqj ri frqvxpswlrq,/
zlwkrxw orvv ri jhqhudolw| zh fdq srvlw
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Wr vxppdul}h/ jlyhq o ' 4| ' B/ -|f : f/ u|f ' f/ (|f ' g|f / �|f3�/ wkh
vwrfkdvwlf surfhvv ìø| dqg wkh srolflhv A.uU| / A-ïä| dqg �|/ dq htxloleulxp lv
d vhw ri vwrfkdvwlf surfhvvhv g|/ t|/ `|/ ä.uU| / ä-ïä| / (|/ -| ý u|/ å| ' H|
dqg ð|n� wkdw iru doo | è |f vroyh htxdwlrqv +4,/ +6,/ +7,/ +8,/ +9,/ +;,/ +<,/
+43, dqg +44,1 Zh kdyh douhdg| ghvfulehg wkh frqwlqjhqw srolflhv wkdw gulyh
?vfdo yduldeohv A.uU dqg A-ïä ryhu wlph1 Iru d ixoo fkdudfwhul}dwlrq ri
wkh htxloleulxp lq rxu hfrqrp|/ zh qrz qhhg wr vshfli| wkh ehkdylru ri wkh
lqwhuqdwlrqdo ?qdqfldo pdunhwv dqg dqdo|}h lq ghwdlo wkh lqwhuuhodwhg frqgxfw
ri ?vfdo dqg prqhwdu| srolf|1 Wklv lv wkh jrdo ri wkh vhfwlrq wr iroorz1

7 Prudo kd}dug dqg lqwhuqdwlrqdo ohqglqj

714 Dqwlflsdwhg edlorxwv/ ryhulqyhvwphqw dqg fxuuhqw
dffrxqw lpedodqfhv

D nh| lpsolfdwlrq ri prudo kd}dug lv h{fhvvlyh sulydwh iruhljq eruurzlqj/ iru
wzr uhdvrqv1 Iluvw/ dv vkrzq deryh/ prudo kd}dug wudqvodwhv lqwr ryhulqyhvw0
phqw1 Vlqfh wkh hqwluh fdslwdo vwrfn lv ohyhudjhg/ wkh ìolwh pxvw lqfuhdvh lwv
h{whuqdo oldelolwlhv wr ?qdqfh d vwrfn ri fdslwdo ÷g zklfk lv odujhu wkdq wkh
rswlpdo rqh1 Vhfrqg/ dv d qhjdwlyh vkrfn wr sur?wdelolw| +d edg uhdol}dwlrq
ri ìø, lv qrw r>vhw e| d frqwhpsrudqhrxv jryhuqphqw wudqvihu/ lq wkh djjuh0
jdwh ìolwh djhqwv fryhu wkhlu orvvhv dqg fdvk vkruwidoov wkurxjk wkh uhfrxuvh
wr ixuwkhu iruhljq eruurzlqj 9 d surfhvv wkdw lq mdujrq lv uhihuuhg wr dv
hyhujuhhqlqj14;

Irupdoo|/ gh?qh wkh iroorzlqj yduldeoh 8 =

8| '
|3�[
r'|f

k
k
í
øn j ý ìør

ì
÷gk
l
E� n oä|3r +45,

Wkh lqwhusuhwdwlrq ri 8 lv vwudljkwiruzdug1 Ehwzhhq wkh lqlwldo gdwh |f dqg
wkh wlph ri d ?qdqfldo fulvlv/ 8 lv wkh fxpxodwlyh ohyho ri frusrudwh orvvhv
?qdqfhg wkurxjk hyhujuhhqlqj +vr wkdw ( ' 8 n g,1 Dw wkh wlph ri wkh
fulvlv/ 8 phdvxuhv wkh vwrfn ri sxeolf oldelolwlhv hphujlqj dv d uhvxow ri wkh
edlorxwv/ wkdw lv/ u|Sn� ' 8|Sn�1 Wklv vwuhvvhv wkh srlqw pdgh hduolhu/ wkdw
?upv* ghew lq h{fhvv ri grphvwlf fdslwdo lv d frqwlqjhqw sxeolf oldelolw|1

4;Vhh h1j1 Nxpkri +4<<:,1
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Wkh deryh htxdwlrq vkrzv wkdw/ rwkhu wklqjv ehlqj htxdo/ 8 zloo eh kljkhu
wkh zruvh lv wkh klvwru| ri cedg* vkrfnv/ dqg wkh kljkhu lv wkh ch{fhvvlyh*
fdslwdo ohyho ÷g1 Dw dq| srlqw lq wlph/ wkh h{suhvvlrq lq vtxduh eudfnhw rq
wkh uljkw kdqg vlgh ri +45, kdv d vlpsoh lqwhusuhwdwlrq= lw lv wkh wudgh gh?flw
dvvrfldwhg zlwk wkh uh?qdqflqj ri dq dgyhuvh vkrfn wr surgxfwlrq1 Qrwh wkdw
vxfk d gh?flw lv qrq0qhjdwlyh lq doo vwdwhv ri qdwxuh/ vr wkdw wkh uhfrxuvh wr
hyhujuhhqlqj fdq fdxvh shuvlvwhqw fxuuhqw dffrxqw lpedodqfhv/ dqg lqfuhdvh
wkh vwrfn ri iruhljq oldelolwlhv hyhq zkhq wkh jryhuqphqw exgjhw lv edodqfhg14<

715 Zloolqjqhvv wr ohqg/ jryhuqphqw vroyhqf| dqg h{0
shfwhg prqhwl}dwlrq ri ixwxuh gh?flwv

Htxdwlrq +45, vkrzv wkdw 8 lqfuhdvhv dw d udwh wkdw lv rq dyhudjh odujhu wkdq
wkh lqwhuqdwlrqdo lqwhuhvw udwh o/ uh hfwlqj wkh dgglwlrq ri qhz eruurzlqj wr
wkh lqwhuhvw eloo rq h{lvwlqj oldelolwlhv1 Lw vkrxog eh fohdu/ wkhq/ wkdw hyhu0
juhhqlqj fdqqrw eh sudfwlfhg zlwkrxw olplwv1 Iru lqvwdqfh/ li wkh g|qdplfv ri
8 ohg wr d shuvlvwhqw fxuuhqw dffrxqw gh?flw/ wkh vwrfn ri h{whuqdo oldelolwlhv
ri wkh frxqwu| zrxog jurz idvwhu wkdq wkh frvw ri ghew/ xowlpdwho| ylrodwlqj
wkh vroyhqf| frqvwudlqw1 Li wklv zhuh wkh fdvh/ udwlrqdo lqwhuqdwlrqdo lqyhvwruv
zrxog qrw eh zloolqj wr ohqg wr wkh frxqwu| dw wkh pdunhw udwh o/ dv wkh ìolwh
zrxog eh sod|lqj d Srq}l jdph dw wkhlu h{shqvh$

Pruh uhdolvwlfdoo|/ lw lv srvvleoh wkdw iruhljq fuhglwruv* zloolqjqhvv wr ohqg
ydqlvkhv hyhq ehiruh wkh frxqwu| ehfrphv whfkqlfdoo| lqvroyhqw/ uh hfwlqj
dq hohphqw ri frq?ghqfh wkdw gulyhv wkh ehkdylru ri lqwhuqdwlrqdo ?qdqfldo
pdunhwv153 Lq rxu dqdo|vlv/ wklv hohphqw ri frq?ghqfh lv sdudphwhul}hg lq
whupv ri wkh iroorzlqj pdlqwdlqhg k|srwkhvlv= iruhljq fuhglwruv duh zloolqj

4<Wkh ryhudoo iudphzrun ri dqdo|vlv lv e| qr phdqv frq?qhg wr wkh Dvldq fdvh1 Iru
lqvwdqfh/ lw lv lqvwuxfwlyh wr txrwh rqfh djdlq Gðd}0Dohmdqgur +4<;8, rq wkh Fklohdq fdvh=
3wkh pdvvlyh xvh ri fhqwudo edqn fuhglw wr cedlo rxw* sulydwh djhqwv udlvhv grxewv derxw wkh
ydolglw| ri suh04<;5 dqdo|vhv ri wkh ?vfdo srvlwlrq dqg ghew ri wkh Fklohdq sxeolf vhfwru1
Wkh uhfrughg sxeolf0vhfwru exgjhw gh?flw zdv qrqh{lvwhqw ru plqxvfxoh iru vhyhudo |hduv
wkurxjk 4<;4/ dqg prghudwh gxulqj 4<;51 Wkh ghfolqlqj lpsruwdqfh ri rvwhqvleoh sxeolf
ghew lq wkh qdwlrqdo edodqfh vkhhw zdv fhoheudwhg e| vrph revhuyhuv> ^111` h{0srvw lw wxuqhg
rxw wkdw wkh sxeolf vhfwru/ lqfoxglqj wkh fhqwudo edqn/ kdg ehhq dffxpxodwlqj dq h{sorvlyh
dprxqw ri frqwlqjhqw oldelolwlhv wr erwk iruhljq dqg grphvwlf djhqwv zkr khog ghsrvlwv lq/
ru pdgh ordqv wr/ wkh ulfnhw| grphvwlf ?qdqfldo vhfwru1 Wklv klgghq sxeolf ghew frxog eh
wxuqhg lqwr fdvk dv wkh ?qdqfldo v|vwhp wkuhdwhqhg wr froodsvh4 +s16:5,1

53Vhh h1j1 Plohvl0Ihuuhwwl dqg Ud}lq +4<<9,1 Iru d wkhruhwlfdo dqdo|vlv ri frq?ghqfh/ vhh
Pruulv dqg Vklq +4<<;,1
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wr uh0?qdqfh grphvwlf ?upv djdlqvw h{shfwhg sxeolf jxdudqwhhv rqo| lqvridu
dv wkh frxqwu|*v oltxlg froodwhudo/ l1h1 wkh vwrfn ri iruhljq r!fldo uhvhuyhv/
uhpdlqv deryh vrph plqlpxp wkuhvkrog h{suhvvhg dv d iudfwlrq ò ri wkh
lpsolflw jryhuqphqw oldelolwlhv 8 1

Zkhq - uhdfkhv wkh wkuhvkrog ò8 / iruhljq fuhglwruv qrw rqo| uhixvh wr
?qdqfh qhz orvvhv= wkh| dovr uhixvh wr uroo0ryhu wkh rxwvwdqglqj vwrfn ri ghew/
xqohvv wkh frxqwu| frphv xs zlwk hqrxjk uhvrxufhv wr vhuylfh lwv fxpxodwhg
h{whuqdo oldelolwlhv ixoo| dqg shupdqhqwo|1 Zh zloo uhihu wr wklv frqglwlrq/ vhoi0
h{sodqdwrulo|/ dv wkh vkrz ph wkh prqh| frqvwudlqw154 D elqglqj cvkrz ph
wkh prqh|* frqvwudlqw fohduo| wuljjhuv d ?qdqfldo fulvlv= dv wkh rxwvwdqglqj
vwrfn ri oldelolwlhv ( lv odujhu wkdq wkh fdslwdo vwrfn g +gxh wr hyhujuhhqlqj,/
dqg qr eruurzlqj lv ixuwkhu doorzhg/ wkh wlplqj ri wkh ?qdqfldo fulvlv/ |S/
frlqflghv zlwk wkh ?uvw shulrg lq zklfk

-|Sn� é ò8|Sn� f ÷ ò ÷ � +46,

Dw |S/ frqvlvwhqw zlwk wkh prudo kd}dug dujxphqw/ wkh ìolwh djhqwv csuhvhqw
wkh eloo* wr wkh jryhuqphqw/ zklfk vwhsv lq dqg edlov wkhp rxw1 Wkh glvwlqf0
wlrq ehwzhhq sulydwh dqg sxeolf ghew zlwkhuv/ sulydwh oldelolwlhv ehfrph gh
mxuh ru gh idfwr sxeolf ru sxeolfo| jxdudqwhhg/ fruuhvsrqglqj wr dq dssur0
suldwh  rz ri wudqvihuv iurp wkh sxeolf wr wkh ìolwh/ dqg iurp wkh ìolwh wr
lqwhuqdwlrqdo fuhglwruv155

Wr wkh h{whqw wkdw wkh fulvlv ohdgv wr wkh uhgxfwlrq ri lpsolflw sxeolf
jxdudqwhhv rq lqyhvwphqw/ fdslwdo vwrfn dqg rxwsxw idoo 9 vr wkdw d fulvlv
fruuhvsrqgv wr d frqwudfwlrq lq wkh ohyho ri hfrqrplf dfwlylw|/ d idoo lq lqyhvw0
phqw/ dqg d vkdus dgmxvwphqw ri wkh fxuuhqw dffrxqw1 Lq wkh fdvh lq zklfk/

54Wkh cvkrz ph wkh prqh|* frqvwudlqw frxog dovr eh ghulyhg e| vhwwlqj dq duelwudu|
xsshu olplw wr wkh ohyho ri qhw h{whuqdo ghew +lq wkh vslulw ri wkh cxqsohdvdqw prqhwdulvw
dulwkphwlf*,1 Wklv olplw zrxog wdnh wkh irup G ýN ý U é ó/ zkhuh ó lv vrph srvlwlyh
sdudphwhu1 Xvlqj wkh gh?qlwlrq ri I / zh frxog wkhq zulwh=

Iwf.4
Uwf.4

Uwf.4 .ó
ì Iwf.4ðwf.4 é Uwf.4

55W|slfdoo|/ d jryhuqphqw edlo0rxw frqvlvwv lq jxdudqwhhlqj doo edqn ghsrvlwv/ lqfoxglqj
lqwhuedqn furvv0erughu oldelolwlhv 9 dv zdv wkh fdvh lq Nruhd/ Wkdlodqg dqg Lqgrqhvld1
Wklv lpsolhv wkdw wkh jryhuqphqw lv dvvxplqj uhvsrqvlelolw| iru wkh jds fuhdwhg e| wkh
edg ordqv rq wkh dvvhw vlgh ri wkh edqnv* edodqfh vkhhw1 Lq wkh fdvh ri dq h{solflw edqn uh0
fdslwdol}dwlrq/ wkh jryhuqphqw wdnhv ryhu wkh edg ordqv ri wkh edqnlqj v|vwhp lq h{fkdqjh
iru vdih jryhuqphqw erqgv +ordqv iru erqg vzds,1 Wkh ?vfdo frvw lv wkh lqwhuhvw sd|phqw
rq wkhvh erqgv1
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rqfh d fulvlv rffxuv/ wkh ìolwh qr orqjhu h{shfwv ixwxuh jryhuqphqw edlorxwv
dqg qr glvwruwlrqv d>hfw wkh uhwxuq rq qhz ?qdqfldo lqyhvwphqw lq wkh frxq0
wu| 9 dv dvvxphg lq rxu vhwxs 9 wkh srvw0fulvlv shupdqhqw ohyho ri fdslwdo
vwrfn/ ghqrwhg 7g/ zloo eh vhw htxdo wr wkh ohyho gW dv gh?qhg deryh156

Lw vkrxog eh vwuhvvhg wkdw/ dw wkh wlph ri d fulvlv/ wkh frxqwu| lv qrw qhf0
hvvdulo| irufhg wr uhsd| 8 dw rqfh 9 udwkhu/ wkh jryhuqphqw lv h{shfwhg wr
lpsohphqw d fuhgleoh sodq jhqhudwlqj hqrxjk uhvrxufhv wr vhuylfh wkh frxq0
wu|*v h{whuqdo ghew157 Wr vhh zkdw wklv hqwdlov/ xvh +46, wdnhq dv htxdolw| wr
uhzulwh wkh srvw0fulvlv lqwhuwhpsrudo exgjhw frqvwudlqw ri wkh jryhuqphqw +:,
dv
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Rq wkh ohiw kdqg vlgh/ E�ý òä8 lv wkh vwrfn ri qhw oldelolwlhv ri wkh jryhuqphqw
dw wkh wlph ri wkh fulvlv/ zkloh wkh h{suhvvlrq lq vtxduh eudfnhwv lv wkh suhvhqw
glvfrxqwhg ydoxh ri wd{ uhyhqxhv/ zkhuh 7# lv wkh dyhudjh srvw0fulvlv wd{ udwh
+zklfk lv erxqghg iurp deryh,1

Li wkh jryhuqphqw lv deoh wr lpsohphqw d fuhgleoh/ shupdqhqw ?vfdo uhirup
vxfk wkdw shuvshfwlyh wd{ uhyhqxhv duh vx!flhqwo| kljk wr edfn wkh vwrfn ri
qhw oldelolwlhv/ wkhq wkh ohiw kdqg vlgh ri wkh suhylrxv h{suhvvlrq lv }hur dqg
wkhuh lv qr qhhg iru vhljqlrudjh ?qdqflqj1 Krzhyhu/ li wkh pd{lpxp ihdvleoh
wd{ udwh lv orz uhodwlyho| wr wkh ?qdqflqj qhhg ri wkh jryhuqphqw/ wkh ohiw kdqg
vlgh ri wkh suhylrxv h{suhvvlrq lv srvlwlyh= wkxv/ h{shfwdwlrqv ri vhljqlrudjh
?qdqflqj duh uhvlgxdoo| ghwhuplqhg dv d ixqfwlrq ri wkh jds ehwzhhq fxuuhqw
oldelolwlhv dqg suhvhqw glvfrxqwhg ydoxh ri wd{ uhyhqxhv1

Irupdoo|/ gh?qh wkh srvw0fulvlv dyhudjh jurzwk udwh ri prqh| dv wkh frq0
vwdqw > : f/ vxfk wkdw wkh prqh| jurzwk surfhvv

�|n� ' E� n >ä�| | è |S
vroyhv htxdwlrq +47, frqwlqjhqw rq wkh ohiw kdqg vlgh ehlqj srvlwlyh1 Iurp

56Krzhyhu/ li wkh fulvlv lwvhoi pdjql?hv wkh dgyhuvh h>hfwv ri rwkhu w|shv ri glvwruwlrqv
lq wkh ?qdqfldo pdunhwv/ çN zloo eh orzhu wkdq Nú1 Iru lqvwdqfh/ gudzlqj rq wkh Dvldq
h{shulhqfh/ wkh fulvlv pd| uhvxow lq d fuhglw fuxqfk gxh wr wkh udslg ghwhulrudwlrq ri wkh
edqnv edodqfh vkhhw/ ru lq ghew ryhukdqj1 Rq wkh rwkhu kdqg/ li h{shfwdwlrqv ri ixwxuh
edlorxwv shuvlvw hyhq diwhu wkh fulvlv/ çN fdq eh odujhu wkdq Nú1

57Iru h{dpsoh/ li edg ordqv dprxqw wr 53( ri JGS/ wkh qrplqdo lqwhuhvw udwh lv 48(
dqg wkh uhdo lqwhuhvw udwh lv 8(/ wkh ?vfdo frvw ri vhuylflqj wkh ghew lv 6( ri JGS shu |hdu
lq qrplqdo whupv/ dqg rqo| 4( ri JGS lq uhdo whupv1

48



|S n � rq/ lw lv vwudljkwiruzdug wr vkrz wkdw erwk wkh sulfh ohyho dqg wkh
h{fkdqjh udwh dovr jurz dw wkh udwh >/ vr wkdw wkh qrplqdo lqwhuhvw udwh lv
htxdo wr �n ð ' E� n oä E� n >ä dqg wkh djjuhjdwh prqh| ghpdqg lv frqvwdqw
dw wkh ohyho ë

�

å

ê
|
' ãq

� n o

� n o ý �
�n>

| è |S n �

Iru jlyhq ò/ 7g dqg 7#/ wkh udwh ri jurzwk > lv d ixqfwlrq ri 8|Sn�/ lq lwvhoi d
ixqfwlrq ri |S1

Dv frqvlghuhg lq wkh qh{w vhfwlrq/ zkhq djhqwv dqwlflsdwh d srvlwlyh
jurzwk udwh ri prqh| vxsso| wkhlu h{shfwdwlrq ri lq dwlrqdu| ?qdqflqj eulqjv
derxw wkh froodsvh ri wkh h{fkdqjh udwh shj1 Wkxv/ lq wkh vslulw ri wkh c?uvw
jhqhudwlrq* prgho ri fxuuhqf| fulvhv wkh vzlwfk iurp d shj wr d pruh  h{leoh
uhjlph lv qrw prghoohg dv d gholehudwh srolf| dfwlrq> udwkhu/ lw uhvxowv iurp
wkh prqhwdu| dxwkrulwlhv ehlqj irufhg wr dedqgrq wkh shj e| d fulvlv wkdw
h{srvhv wkh ryhudoo ?vfdo zhdnqhvv ri wkh sxeolf vhfwru158

716 Ilqdqfldo olehudol}dwlrq pdnhv d frxqwu| pruh yxo0
qhudeoh wr d fulvlv111

Ehiruh ghoylqj lqwr wkh dqdo|vlv ri wkh huxswlrq ri d fulvlv dqg wkh hqgrjh0
qrxv ghwhuplqdwlrq ri |S/ lw lv zruwk vwuhvvlqj dq lpsruwdqw fruroodu| ri rxu
dqdo|vlv1 Lq wkh suhvhqfh ri glvwruwlrqv uhodwhg wr prudo kd}dug/ d surfhvv ri
?qdqfldo olehudol}dwlrq lv d nh| idfwru lq pdjqli|lqj wkh dgyhuvh lpsolfdwlrq
ri prudo kd}dug rq pdfurhfrqrplf vwdelolw|1

Wkh vlpsohvw zd| wr looxvwudwh wklv srlqw lv wr prgho fdslwdo frqwurov dv
d wd{ rq iruhljq eruurzlqj/ vd| è/ vxfk wkdw wkh frvw ri eruurzlqj lv htxdo
wr o E� n èä1 Wkhq/ zlwk d shuihfwo| hodvwlf vxsso| ri lqwhuqdwlrqdo ixqgv/ wkh
ìolwh zrxog htxdwh wkh fxp0wd{ frvw ri eruurzlqj wr wkh +shufhlyhg, uhwxuq
rq fdslwdo=

o E� n èä ' k Eøn jägk3�

58Lw lv zruwk vwuhvvlqj dq lpsruwdqw glvwlqfwlyh ihdwxuh ri rxu prgho1 Lq rxu frqvwuxfwlrq/
dv vhhq ehorz/ erwk wkh wlplqj ri wkh fulvlv dqg wkh srvw0dwwdfn ohyho ri qhw sxeolf ghew
duh hqgrjhqrxv1 Exw vr lv wkh dyhudjh vhljqlrudjh uhtxluhg wr vdwlvi| wkh lqwhuwhpsrudo
exgjhw frqvwudlqw ri wkh sxeolf vhfwru1 Wkxv/ zkloh prvw frqwulexwlrqv lq wkh olwhudwxuh rq
vshfxodwlyh dwwdfnv ?{ wkh udwh ri prqh| jurzwk h{rjhqrxvo| dqg ghulyh wkh wlplqj ri wkh
dwwdfn/ lq rxu fdvh wkhvh duh mrlqwo| ghwhuplqhg lq htxloleulxp1
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fruuhvsrqglqj wr d orzhu lqyhvwphqw udwh uhodwlyh wr ÷g1 Lq wklv vhqvh/ fdslwdo
olehudol}dwlrq +wkh uhprydo ri è, djjudydwhv wkh prudo kd}dug sureohp dqg
hqkdqfhv ryhulqyhvwphqw dqg hyhujuhhqlqj159

717 111 dqg hduo| ?vfdo uhirupv fdq pdnh d frxqwu| ohvv
iudjloh

Zh kdyh vhhq wkdw/ dv d frqvhtxhqfh ri prudo kd}dug/ 8 jurzv dw d udwh kljkhu
wkdq oé Dqrwkhu fruroodu| ri rxu prgho lv wkdw qhlwkhu wkh vroyhqf| qru wkh
cvkrz ph wkh prqh|* frqvwudlqwv zrxog hyhu eh ylrodwhg li - dovr juhz dw ohdvw
dv idvw dv 8 1 Vlqfh lqwhuqdwlrqdo uhvhuyhv gr qrw |lhog dq lqwhuhvw udwh kljkhu
wkdq o/ wkh rqo| zd| lq zklfk - frxog jurz dv idvw dv 8 lv dq hduo| ?vfdo
uhirup +#| : f iru | ÷ |S, udlvlqj wd{ udwhv rq hlwkhu vhfwruv ri wkh hfrqrp|/
dqg2ru udlvlqj vhljqlrudjh uhyhqxhv lq htxdwlrq +9,15: Lq wklv vfhqdulr/ prudo
kd}dug dowhuv wkh glvwulexwlrq ri jdlqv dqg orvvhv dprqj grphvwlf djhqwv lq
wkh vrflhw| exw grhv qrw wudqvodwh lqwr dq lqfuhdvh lq qhw h{whuqdo oldelolwlhv
(ý-1 Wkxv/ wkhuh duh qr vwuxfwxudo fxuuhqw dffrxqw gh?flwv/ dqg qr h{whuqdo
fulvlv qhhgv wr pdwhuldol}h= zkloh sulydwh lqyhvwruv wdnh rq wrr pxfk ulvn/ dw
wkh djjuhjdwh ohyho h{fhvvlyh ulvnwdnlqj lv frpshqvdwhg e| srolflhv wkdw udlvh
wd{hv djdlqvw ?upv* orvvhv15; Wkh slfwxuh fkdqjhv udglfdoo| zkhq wkh vwrfn ri
uhvhuyhv grhv qrw jurz dv idvw dv 8 / dv dvvxphg khuhlqdiwhu lq rxu dqdo|vlv1

8 Wkh g|qdplfv ri wkh fulvlv

814 Ilqdqfldo fulvhv yv1 fxuuhqf| fulvhv

Wklv vhfwlrq lv ghyrwhg wr wkh dqdo|vlv ri wkh wlplqj dqg wkh g|qdplfv ri d
fulvlv1 Zh zloo vkrz wkdw wkhuh h{lvwv dq lpsruwdqw olqn ehwzhhq d ?qdqfldo
fulvlv dv gh?qhg deryh dqg d vshfxodwlyh uxq rq wkh r!fldo uhvhuyhv ri wkh

59Vlplodu frqvlghudwlrqv krog dv uhjdugv wkh lpsolfdwlrqv ri srolwlfdo glvwruwlrqv rq h{0
fhvvlyh ?vfdo gh?flwv dqg h{whuqdo ghew dffxpxodwlrq +vhh Fruvhwwl dqg Urxelql +4<<:,,1

5:Qrwh wkdw/ xqghu d ?{hg h{fkdqjh udwh uhjlph +zlwk Sw @ H dqg lw.4 @ u, vhljqlrudjh
uhyhqxhv duh }hur1 Wklv lpsolhv wkdw xqghu d shj wkh hduo| uhfrxuvh wr vhljqlrudjh uhyhqxhv
dv d zd| wr ?qdqfh wkh dffxpxodwlrq ri iruhljq uhvhuyhv lv qr orqjhu d ihdvleoh rswlrq iru
d jryhuqphqw1 Iurp wklv ydqwdjh srlqw/ fhwhulv sdulexv d ?{hg h{fkdqjh udwh uhjlph fdq
frqwulexwh wr hqkdqfh wkh yxoqhudelolw| ri wkh frxqwu| wr d ?qdqfldo fulvlv1

5;Lq rwkhu zrugv/ jryhuqphqw dvvhw duh dozd|v dw ohdvw dv kljk dv wkh gl>huhqfh ehwzhhq
ghew dqg fdslwdo ri wkh frusrudwh vhfwru1
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frxqwu|/ wkdw lv/ d fxuuhqf| fulvlv1 Zh zloo wkhq ghwhuplqh |S hqgrjhqrxvo|
lq htxloleulxp1

Jlyhq wkh iruzdug0orrnlqj qdwxuh ri prqh| ghpdqg e| wkh ìolwh djhqwv/
wkh orjlf ri vshfxodwlyh dwwdfnv lq rxu prgho lv wkh vdph dv lq wkh Nuxjpdq
+4<:<, prgho ri edodqfh ri sd|phqwv fulvlv1 Iluvw/ uhfdoolqj wkdw wkh jryhuq0
phqw lv zloolqj wr ghihqg wkh shj rqo| lqvridu dv wklv srolf| lv qrw lqfrqvlvwhqw
zlwk wkh vroyhqf| frqvwudlqw/ wkh dprxqw ri uhvhuyhv wkdw wkh jryhuqphqw fdq
frpplw wr wkh ghihqvh ri wkh shj lv erxqghg iurp ehorz1 Lq idfw/ dv vrrq
dv uhvhuyhv klw wkh wkuhvkrog wkdw wuljjhuv d ?qdqfldo fulvlv/ wkh jryhuqphqw
qhhgv wr prelol}h uhvrxufhv wr ?qdqfh lwv edlorxw sodqv1

Ghqrwh e| {-S wkh pd{lpxp vl}h ri h{fkdqjh udwh lqwhuyhqwlrq/ wkdw lv/
wkh pd{lpxp dprxqw ri uhvhuyhv wkdw wkh jryhuqphqw lv deoh wr cvdful?fh* wr
ghihqg wkh shj lq dq| shulrg15< Xvlqj wkh cvkrz0ph0wkh0prqh|* frqvwudlqw
wrjhwkhu zlwk wkh vroyhqf| frqvwudlqw ri wkh jryhuqphqw vhfwru/ zh rewdlq
wkh gl>huhqfh ehwzhhq wkh ohyho ri uhvhuyhv dw wkh ehjlqqlqj ri wkh shulrg
+ehiruh wkh dwwdfn, dqg dw wkh hqg ri wkh shulrg +diwhu wkh dwwdfn,=63

{-S|n� ' -| ý ò8|n� +48,

Wklv hvwdeolvkhv d olqn ehwzhhq ?vfdo dqg prqhwdu| srolf| wkdw zloo eh dw wkh
fruh ri wkh dqdo|vlv ri mrlqw ?qdqfldo dqg fxuuhqf| fulvhv1

Vhfrqg/ vlqfh wkh jryhuqphqw h{fkdqjhv uhvhuyhv djdlqvw prqh| kroglqjv
ri wkh ìolwh/ d fulvlv zloo hphujh dv vrrq dv wkh ìolwh djhqwv rswlpdoo| xqghuwdnh
d vwrfn0vkliw uhvkx"h ri wkhlu sruwirolrv ghpdqglqj wkh hqwluh dprxqw ri
uhvhuyhv wkdw wkh jryhuqphqw fdq frpplw wr wkh ghihqvh ri wkh shj1 Lq rwkhu
zrugv/ d vshfxodwlyh dwwdfn ohdglqj wr d fxuuhqf| fulvlv zloo rffxu wkh ?uvw
shulrg |@ vxfk wkdw

{-S|@n� '
{�|@

H ' qã{

#
� n ð|@n�
ð|@n�

$
é

D vshfxodwlyh dwwdfn rffxuv zkhq/ lq htxloleulxp/ prqh| ghpdqg e| wkh ìolwh
idoov e| wkh dprxqw ri uhvhuyhv {-S1 Exw wklv fdq rqo| kdsshq li dw wlph |@

5<Rqfh djdlq/ ü ghqrwhv d glvfuhwh fkdqjh1
63Qrwh wkdw/ dw wlph w/ wkh ohyho ri uhvhuyhv Uw lv suhghwhuplqhg dqg wkh vwrfn ri frq0

wlqjhqw oldelolwlhv Iw.4 lv rewdlqhg dv d ixqfwlrq ri Iw +d suhghwhuplqhg yduldeoh, dv zhoo
dv wkh h{rjhqrxv uhdol}dwlrq ri wkh vkrfn �Dw1 Lq sulqflsoh/ lw lv srvvleoh iru d jryhuqphqw
wr udlvh wd{ uhyhqxhv lq rughu wr frpplw pruh uhvrxufhv wr ghihqglqj wkh shj1 Lq rxu
vhwxs/ wkh pd{lpxp dprxqw ri frpplwwhg uhvhuyhv lq htxdwlrq +48, zrxog lqfuhdvh e| wkh
dprxqw pd{

õ
3>
û
Iw.4 ý +çì@u, +4ý ò,D çNò

úô
1 Krzhyhu/ rqh frxog uxoh rxw wklv srvvlelolw|

e| dvvxplqj wkdw d orz wd{ uhjlph lv fhwhulv sdulexv suhihuuhg wr d kljk wd{ uhjlph1
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wkhuh lv d vxgghq fkdqjh 9 e| wkh dssursuldwh vl}h 9 lq wkh h{shfwhg udwh
ri h{fkdqjh udwh ghsuhfldwlrq dqg wkhuhiruh lq wkh qrplqdo lqwhuhvw udwh1

815 Lv d ?qdqfldo fulvlv qhfhvvdulo| dffrpsdqlhg e| d
fxuuhqf| fulvlvB

Wr wkh h{whqw wkh dyhudjh udwh ri jurzwk ri 8 lv kljkhu wkdq wkh udwh ri
jurzwk ri -/ dq hfrqrp| wkdw vwduwv r> dw wlph |f zlwk d odujh ohyho ri
iruhljq uhvhuyhv uhodwlyh wr wkh vwrfn ri iruhljq ghew zloo vrrqhu ru odwhu +dw
vrph ?qlwh wlph |S, uxq lqwr wkh cvkrz ph wkh prqh|* frqvwudlqw1 Lq dqdorj|
zlwk wkh olwhudwxuh rq fxuuhqf| fulvhv/ gh?qh wkh cqdwxudo froodsvh* ri wkh
?qdqfldo v|vwhp d vlwxdwlrq lq zklfk qr vshfxodwlyh dwwdfn rq wkh frxqwu|*v
fxuuhqf| rffxuv ehiruh d ?qdqfldo fulvlv1 Ghqrwlqj |? wkh wlph ri vxfk cqdwxudo
froodsvh*/ zh kdyh |? ' |S ÷ |@1

Dw wkh wlph ri qdwxudo froodsvh/ wkhuh duh wzr srvvleoh vfhqdulrv1 Hlwkhu
wkh suhvhqw glvfrxqwhg ydoxh ri h{shfwhg oderu lqfrph wd{dwlrq lq htxdwlrq
+:, lv odujh hqrxjk wr edfn wkh qhw oldelolwlhv u ý - zlwkrxw uhvruwlqj wr
vhljqlrudjh/ ru lw lv qrw1 Lq wkh ?uvw fdvh/ wkh ?qdqfldo fulvlv grhv qrw lqgxfh
h{shfwdwlrqv ri prqhwl}dwlrq ri wkh gh?flw/ dqg d ?qdqfldo fulvlv rffxuv zlwk0
rxw frlqflglqj zlwk lqfuhdvlqj lq dwlrq dqg dq h{fkdqjh udwh ghydoxdwlrq164

Wkxv/ lq sulqflsoh/ li wkh vwrfn ri qhw sxeolf ghew lv cvpdoo* hqrxjk uhodwlyh
wr wkh jryhuqphqw*v delolw| wr h{wudfw ?vfdo uhyhqxhv iurp wkh frxqwu|/ wkh
cqdwxudo froodsvh* ri wkh ?qdqfldo v|vwhp rffxuv zlwkrxw suhmxglfh iru wkh
vxvwdlqdelolw| ri wkh fxuuhqw shj1 Wkh frpshwlwlyh htxloleulxp zloo uhfrug
d vzlwfk iurp sulydwh wr sxeolf ghew qrw dffrpsdqlhg e| dq| vshfxodwlyh
pryhphqwv lq wkh iruhljq h{fkdqjh pdunhw1

816 Wkh uroh dqg wlplqj ri vshfxodwlyh dwwdfnv rq wkh
fxuuhqf|

Irfxv qrz rq wkh pruh lqwhuhvwlqj 9 dqg uhdolvwlf 9 fdvh lq zklfk/ dw
wkh srlqw ri qdwxudo froodsvh/ wkh vl}h ri wkh edlorxw lq htxdwlrq +47, lv odujh
hqrxjk wr lqgxfh h{shfwdwlrqv ri dq lqfuhdvh lq vhljqlrudjh dqg ixwxuh prqh|
jurzwk1 Zh ?uvw hvwdeolvk wkdw d qdwxudo froodsvh fdqqrw rffxu lq d udwlrqdo
h{shfwdwlrqv htxloleulxp1 Wkh uhdvrq lv vwudljkwiruzdug1 Vlqfh ixwxuh prqh|

64Wdoyl +4<<:, frqvlghuv d prgho ri hqgrjhqrxv ?vfdo uhvsrqvh wr wkh dqqrxqfhphqw ri
dq lqfrqvlvwhqw h{fkdqjh udwh0edvhg vwdelol}dwlrq surjudp1
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jurzwk wudqvodwhv lqwr h{shfwdwlrqv ri h{fkdqjh udwh ghsuhfldwlrq/ dw |? wkh
grphvwlf qrplqdo lqwhuhvw udwh pxvw mxps xszdug/ gulylqj grzq prqh| gh0
pdqg1 Exw dw |? wkh sdwk ri grphvwlf fuhglw lv ghwhuplqhg e| vhljqlrudjh
qhhgv dqg wkh vwrfn ri uhvhuyhv lv douhdg| dw lwv  rru ò8 = wkh fhqwudo edqn
fdqqrw dffrpprgdwh wkh glvfuhwh fkdqjh lq prqh| ghpdqg e| vhoolqj uh0
vhuyhv1

Wr uhvwruh htxloleulxp lq wkh pdunhw iru prqh|/ wkh h{fkdqjh udwh pxvw
wkhuhiruh mxps deryh wkh fxuuhqw sdulw|1 Exw/ fohduo|/ qr dqwlflsdwhg mxps
lq wkh h{fkdqjh udwh lv frqvlvwhqw zlwk d udwlrqdo h{shfwdwlrqv htxloleulxp1
Dv iruzdug0orrnlqj djhqwv iruhvhh wkh mxps lq wkh h{fkdqjh udwh rffxuulqj
dw wkh wlph ri qdwxudo froodsvh/ dw vrph wlph |@ ÷ |? wkhuh zloo eh dq lqfuhdvh
lq wkh h{shfwhg udwh ri h{fkdqjh udwh ghsuhfldwlrq dqg lq wkh lqwhuhvw udwh/
wuljjhulqj d fxuuhqf| fulvlv1 Wkxv/ wkh shj zloo froodsvh ehiruh wkh hfrqrp|
uhdfkhv |?é

Wkh nh| wr xqghuvwdqglqj wkh g|qdplfv ri d fulvlv lv wkdw wkh vshfxodwlyh
dwwdfn rffxuulqj dw wlph |@ ohdgv wr d vxgghq uhvhuyh ghsohwlrq dqg pdnhv
wkh cvkrz ph wkh prqh| frqvwudlqw* lpphgldwho| elqglqj1 Lw iroorzv wkdw wkh
rqo| udwlrqdo h{shfwdwlrq htxloleulxp lv vxfk wkdw |@ ' |S ÷ |?= wkh fxuuhqf|
dqg ?qdqfldo fulvhv rffxu vlpxowdqhrxvo|/ dqg wkhuh lv qr cqdwxudo froodsvh*1

Wkh fruh lpsolfdwlrq ri wkh deryh dqdo|vlv lv wkdw d fxuuhqf| fulvlv cfdxvhv*
d ?qdqfldo fulvlv e| eulqjlqj -*8 grzq wr lwv orzhu olplw ò1 Dw wkh vdph wlph/
d fxuuhqf| fulvlv clv fdxvhg* e| wkh dqwlflsdwlrq ri vhljqlrudjh ?qdqflqj ri wkh
jryhuqphqw edlorxwv1 Wkh dwwdfn zloo wdnh sodfh dv vrrq dv wkh ixqgdphqwdov
duh zhdn hqrxjk +wkdw lv/ zkhq wkh vwrfn ri h{whuqdo ghew qr orqjhu uh?qdqfhg
e| iruhljq fuhglwruv dqg qrz edfnhg e| wkh jryhuqphqw lv vx!flhqwo| kljk,
wr lqgxfh h{shfwdwlrqv ri d vxvwdlqhg shupdqhqw prqhwdu| h{sdqvlrq165 D
fulvlv wkxv wdnhv wkh irup ri d cwzlq uxq* rq wkh prqhwdu| edodqfhv +dv lq
wkh wudglwlrqdo vwrfn0vkliw uhvkx"h ri prqh| dqg iruhljq uhvhuyhv, dqg rq
wkh iruhljq oldelolwlhv ri wkh ?qdqfldo dqg frusrudwh vhfwru +wkh lqwhuqdwlrqdo
fuhglwruv zlwkgudz wkh ordqv wuljjhulqj d ?qdqfldo fulvlv,1

Rxu dqdo|vlv kdv d ?qdo lpsruwdqw lpsolfdwlrq iru wkh srvw0fulvlv g|qdplfv
ri prqh| ghpdqg/ lqyhvwphqw dqg rxwsxw1 Dw wkh wlph ri d cwzlq fulvlv*/ wkh
prqh| ghpdqg iurp wkh ìolwh idoov gxh wr wkh lqfuhdvh lq wkh lqwhuhvw udwh/
uh hfwlqj h{shfwdwlrqv ri h{fkdqjh udwh ghsuhfldwlrq1 Krzhyhu/ hfrqrplf

65Udwlrqdo djhqwv zloo qhyhu ?qg lw rswlpdo wr dwwdfn wkh fxuuhqf| cwrr vrrq*/ zkhq
wkh vwrfn ri rxwvwdqglqj oldelolwlhv lv vwloo wrr vpdoo uhodwlyh wr wkh frxqwu|*v ixwxuh wd{
uhyhqxh= lq wklv fdvh/ wkh qhhg iru vhljqlrudjh uhyhqxh lv frqwdlqhg/ dqg wkh dqwlflsdwhg
udwh ri srvw0dwwdfn prqh| jurzwk lv fruuhvsrqglqjo| qhjoljhdeoh1
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dfwlylw| lv vwloo kljk/ dv lw ghshqgv rq wkh h{lvwlqj prudo kd}dug0lqgxfhg kljk
ohyho ri fdslwdo dqg rxwsxw ÷g1 Lw lv rqo| lq wkh iroorzlqj shulrg +|S n �,
wkdw h{whuqdo ghew/ fdslwdo/ dqg rxwsxw doo gurs1 Vxfk vfhqdulr lq zklfk
hfrqrplf shuirupdqfh dqg ?vfdo lpedodqfhv zruvhq ryhu wlph iroorzlqj wkh
lqlwldo fxuuhqf| soxqjh fdswxuhv lq d kljko| vw|ol}hg |hw frkhuhqw zd| wkh
hyhqwv wkdw kdyh fkdudfwhul}hg wkh rqvhw dqg diwhupdwk ri wkh 4<<:0<; fulvlv
lq vhyhudo Dvldq hfrqrplhv1

9 Prudo kd}dug dqg wkh Dvldq fulvlv= glvfxv0
vlrq/ lpsolfdwlrqv dqg h{whqvlrqv

Rxu wkhruhwlfdo frqvwuxfwlrq vxjjhvwv dq lqwhusuhwdwlrq ri wkh Dvldq hyhqwv
dffruglqj wr zklfk prudo kd}dug pdjql?hg wkh yxoqhudelolw| ri wkh uhjlrq
gxulqj wkh surfhvv ri ?qdqfldo pdunhw olehudol}dwlrq/ dqg h{srvhg lwv iudjlolw|
ylv0ã0ylv wkh pdfurhfrqrplf dqg ?qdqfldo vkrfnv wkdw rffxuuhg lq wkh shulrg
4<<804<<:1

Lq lqwhusuhwlqj wkh Dvldq phowgrzq/ rqh vkrxog frqvlghu wkuhh gl>huhqw/
|hw vwulfwo| lqwhuuhodwhg glphqvlrqv ri wkh prudo kd}dug sureohp dw wkh fru0
srudwh/ ?qdqfldo/ dqg lqwhuqdwlrqdo ohyho1 Dw wkh frusrudwh ohyho/ srolwlfdo
suhvvxuhv wr pdlqwdlq kljk udwhv ri hfrqrplf jurzwk kdg ohg wr d orqj wudgl0
wlrq ri sxeolf jxdudqwhhv wr sulydwh surmhfwv/ vrph ri zklfk zhuh h>hfwlyho|
xqghuwdnhq xqghu jryhuqphqw frqwuro/ gluhfwo| vxevlgl}hg/ ru vxssruwhg e|
srolflhv ri gluhfwhg fuhglw wr idyruhg ?upv dqg2ru lqgxvwulhv166 Lq oljkw ri wkh
uhfrug ri sdvw jryhuqphqw lqwhuyhqwlrq/ wkh surgxfwlrq sodqv dqg vwudwhjlhv
ri wkh frusrudwh vhfwru odujho| ryhuorrnhg frvwv dqg ulvnlqhvv ri wkh xqghuo|lqj
lqyhvwphqw surmhfwv167 Zlwk ?qdqfldo dqg lqgxvwuldo srolf| hqphvkhg zlwklq
d zlghvsuhdg exvlqhvv vhfwru qhwzrun ri shuvrqdo dqg srolwlfdo idyrulwlvp/
dqg zlwk jryhuqphqwv wkdw dsshduhg zloolqj wr lqwhuyhqh lq idyru ri wurxeohg
?upv/ pdunhwv rshudwhg xqghu wkh lpsuhvvlrq wkdw wkh uhwxuq rq lqyhvwphqw
zdv vrphzkdw clqvxuhg* djdlqvw dgyhuvh vkrfnv1

Vxfk suhvvxuhv dqg eholhiv dffrpsdqlhg d vxvwdlqhg surfhvv ri fdslwdo
dffxpxodwlrq/ uhvxowlqj lqwr shuvlvwhqw dqg vl}deoh fxuuhqw dffrxqw gh?flwv1
Zkloh frpprq zlvgrp krogv wkdw eruurzlqj iurp deurdg wr ?qdqfh grphvwlf

66Vhh LPI +4<<:,1
67Vhh Srphuohdqr +4<<;, iru d wkrurxjk dvvhvvphqw ri wkh frusrudwh urrwv ri wkh ?qdqfldo

fulvlv lq Dvld1

54



lqyhvwphqw vkrxog qrw udlvh frqfhuqv derxw h{whuqdo vroyhqf| 9 lw frxog
dfwxdoo| eh wkh rswlpdo frxuvh ri dfwlrq iru xqghufdslwdol}hg hfrqrplhv zlwk
jrrg lqyhvwphqw rssruwxqlwlhv9 wkh hylghqfh iru wkh Dvldq frxqwulhv lq wkh
plg04<<3v kljkoljkwv wkdw wkh sur?wdelolw| ri qhz lqyhvwphqw surmhfwv zdv
orz168

Lqyhvwphqw udwhv dqg fdslwdo lq rzv lq Dvld uhpdlqhg kljk hyhq diwhu wkh
qhjdwlyh vljqdov vhqw e| wkh lqglfdwruv ri sur?wdelolw|169 Frqvlvwhqw zlwk wkh
?qdqfldo vlgh ri wkh prudo kd}dug sureohp lq Dvld/ wkh fuxfldo idfwru xq0
ghuo|lqj wkh vxvwdlqhg lqyhvwphqw udwhv zdv h{fhvvlyh eruurzlqj e| qdwlrqdo
edqnv deurdg/ fruuhvsrqglqj wr kljk dqg h{fhvvlyh lqyhvwphqw dw krph1 Il0
qdqfldo lqwhuphgldwlrq sod|hg d nh| uroh lq fkdqqholqj ixqgv wrzdug surmhfwv
wkdw zhuh pdujlqdo li qrw rxwuljkw xqsur?wdeoh16:

Wkh dgyhuvh frqvhtxhqfhv ri wkhvh glvwruwlrqv zhuh fuxfldoo| pdjql?hg
e| wkh udslg surfhvv ri fdslwdo dffrxqw olehudol}dwlrq dqg ?qdqfldo pdunhw
ghuhjxodwlrq lq wkh uhjlrq gxulqj wkh 4<<3v/ zklfk lqfuhdvhg wkh vxsso|0
hodvwlflw| ri ixqgv iurp deurdg16; Wkh h{whqvlyh olehudol}dwlrq ri fdslwdo
pdunhwv zdv frqvlvwhqw zlwk wkh srolf| jrdo ri surylglqj d odujh vxsso| ri
orz0frvw ixqgv wr qdwlrqdo ?qdqfldo lqvwlwxwlrqv dqg wkh grphvwlf frusrudwh
vhfwru1 Wkh vdph jrdo prwlydwhg h{fkdqjh udwh srolflhv dlphg dw uhgxflqj wkh
yrodwlolw| ri wkh grphvwlf fxuuhqf| lq whupv ri wkh XV groodu/ wkxv orzhulqj
wkh ulvn suhplxp rq groodu0ghqrplqdwhg ghew1

Wkh lqwhuqdwlrqdo glphqvlrq ri wkh prudo kd}dug sureohp klqjhg xsrq
wkh ehkdylru ri lqwhuqdwlrqdo edqnv/ zklfk ryhu wkh shulrg ohdglqj wr wkh

68Iru lqvwdqfh/ lq Nruhd/ 53 ri wkh odujhvw 63 frqjorphudwhv glvsod|hg lq 4<<9 d udwh ri
uhwxuq rq lqyhvwhg fdslwdo ehorz wkh frvw ri fdslwdo1 Lq 4<<:/ ehiruh wkh fulvlv/ dv pdq| dv
: ri wkh 63 odujhvw frqjorphudwhv frxog eh frqvlghuhg h>hfwlyho| edqnuxsw1 RHFG +4<;;,
vwuhvvhv wkdw Nruhdq Fkdherov zhuh shuiruplqj srruo| vlqfh wkh vhfrqg kdoi ri wkh 4<;3v1

69Lq sduw/ wklv pd| kdyh rffxuuhg ehfdxvh wkh lqwhuhvw udwh idoo lq lqgxvwuldo frxqwulhv
+hvshfldoo| lq Mdsdq, orzhuhg wkh frvw ri fdslwdo iru ?upv dqg prwlydwhg odujh ?qdqfldo
 rzv lqwr wkh Dvldq frxqwulhv1

6:Wkh olwhudwxuh kdv irfxvhg rq d orqj olvw ri vwuxfwxudo glvwruwlrqv lq wkh suh0fulvlv Dvldq
?qdqfldo dqg edqnlqj vhfwruv= od{ vxshuylvlrq dqg zhdn uhjxodwlrq> orz fdslwdo dghtxdf|
udwlrv> odfn ri lqfhqwlyh0frpsdwleoh ghsrvlw lqvxudqfh vfkhphv> lqvx!flhqw h{shuwlvh lq wkh
uhjxodwru| lqvwlwxwlrqv> glvwruwhg lqfhqwlyhv iru surmhfw vhohfwlrq dqg prqlwrulqj> rxwuljkw
fruuxsw ohqglqj sudfwlfhv> qrq0pdunhw fulwhuld ri fuhglw doorfdwlrq/ dffruglqj wr d prgho ri
uhodwlrqvkls edqnlqj wkdw hpskdvl}hv vhpl0prqrsrolvwlf uhodwlrqv ehwzhhq edqnv dqg ?upv/
vrphkrz grzqsod|lqj sulfh vljqdov1 Doo wkhvh idfwruv frqwulexwhg wr wkh exlog0xs ri vhyhuh
zhdnqhvvhv lq wkh xqghufdslwdol}hg ?qdqfldo v|vwhp/ zkrvh prvw ylvleoh pdqlihvwdwlrq zdv
hyhqwxdoo| d jurzlqj vkduh ri qrq0shuiruplqj ordqv1

6;Vhh h1j1 PfNlqqrq dqg Sloo +4<<9,1
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fulvlv kdg ohqw odujh dprxqwv ri ixqgv wr wkh uhjlrq*v grphvwlf lqwhuphgl0
dulhv/ zlwk dssduhqw qhjohfw ri wkh vwdqgdugv iru vrxqg ulvn dvvhvvphqw16<

Xqghuo|lqj vxfk ryhuohqglqj v|qgurph pd| kdyh ehhq wkh suhvxpswlrq wkdw
vkruw0whup lqwhuedqn furvv0erughu oldelolwlhv zrxog eh h>hfwlyho| jxdudqwhhg
e| hlwkhu d gluhfw jryhuqphqw lqwhuyhqwlrq lq idyru ri wkh ?qdqfldo ghewruv/ ru
e| dq lqgluhfw edlorxw wkurxjk LPI vxssruw surjudpv1 D yhu| odujh iudfwlrq
ri iruhljq ghew dffxpxodwlrq zdv lq wkh irup ri edqn0uhodwhg vkruw0whup/
xqkhgjhg/ iruhljq0fxuuhqf| ghqrplqdwhg oldelolwlhv= e| wkh hqg ri 4<<9/ d
vkduh ri vkruw0whup oldelolwlhv lq wrwdo oldelolwlhv deryh 83( zdv wkh qrup lq
wkh uhjlrq1 Pruhryhu/ wkh udwlr ri vkruw0whup h{whuqdo oldelolwlhv wr iruhljq
uhvhuyhv 9 d zlgho| xvhg lqglfdwru ri ?qdqfldo iudjlolw| 9 zdv deryh 433(
lq Nruhd/ Lqgrqhvld dqg Wkdlodqg1

Wkh fruh lpsolfdwlrq ri prudo kd}dug lv wkdw dq dgyhuvh vkrfn wr suri0
lwdelolw| grhv qrw lqgxfh ?qdqfldo lqwhuphgldulhv wr eh pruh fdxwlrxv lq ohqg0
lqj/ dqg wr iroorz ?qdqfldo vwudwhjlhv uhgxflqj wkh ryhudoo ulvnlqhvv ri wkhlu
sruwirolrv1 Txlwh wkh rssrvlwh/ lq wkh idfh ri qhjdwlyh flufxpvwdqfhv wkh dq0
wlflsdwlrq ri d ixwxuh edlorxw surylghv d vwurqj lqfhqwlyh wr wdnh rq hyhq
pruh ulvn 9 wkdw lv/ dv Nuxjpdq +4<<;, zulwhv/ 3wr sod| d jdph ri khdgv L
zlq/ wdlov wkh wd{sd|hu orvhv14 Lq wklv uhvshfw/ d qxpehu ri frxqwu|0vshfl?f
dqg joredo vkrfnv frqwulexwhg wr vhyhuho| ghwhulrudwh wkh ryhudoo hfrqrplf
rxworrn lq wkh Dvldq uhjlrq/ h{dfhuedwlqj wkh glvwruwlrqv douhdg| lq sodfh1

Lq sduwlfxodu/ wkh orqj shulrg ri vwdjqdwlrq ri wkh Mdsdqhvh hfrqrp| lq
wkh 4<<3v ohg wr d vljql?fdqw h{sruw vorzgrzq iurp wkh Dvldq frxqwulhv> lq
wkh prqwkv suhfhglqj wkh huxswlrq ri wkh fulvlv/ wkh krshv iru d Mdsdqhvh
uhfryhu| zhuh vkdwwhuhg e| d vxgghq ghfolqh lq hfrqrplf dfwlylw| lq wklv
frxqwu|1 Vhfwru0vshfl?f vkrfnv vxfk dv wkh idoo lq wkh ghpdqg iru vhpl0
frqgxfwruv lq 4<<9/ dqg dgyhuvh whupv ri wudgh  xfwxdwlrqv dovr frqwulexwhg
wr wkh zruvhqlqj ri wkh wudgh edodqfhv lq wkh uhjlrq ehwzhhq 4<<9 dqg 4<<:1

Wkh vkdus dssuhfldwlrq ri wkh XV groodu uhodwlyh wr wkh Mdsdqhvh |hq dqg
wkh Hxurshdq fxuuhqflhv vlqfh wkh vhfrqg kdoi ri 4<<8 ohg wr ghwhulrudwlqj
frvw0frpshwlwlyhqhvv lq prvw Dvldq frxqwulhv zkrvh fxuuhqflhv zhuh h>hf0
wlyho| shjjhg wr wkh groodu1 Edvhg rq vwdqgdug uhdo h{fkdqjh udwh phdvxuhv/
pdq| Dvldq fxuuhqflhv dssuhfldwhg lq wkh 4<<3v/ dowkrxjk wkh ghjuhh ri uhdo
dssuhfldwlrq zdv qrw dv odujh dv lq suhylrxv hslvrghv ri fxuuhqf| froodsvhv
+vxfk dv Ph{lfr lq 4<<7,1 Lq jhqhudo/ frpshwlwlyh suhvvxuhv zhuh hqkdqfhg
e| wkh lqfuhdvlqj zhljkw ri Fklqd lq wrwdo h{sruw iurp wkh uhjlrq1

6<Vhh h1j1 Vwljolw} +4<<;,1
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Dv d uhvxow ri wkh fxpxodwlyh h>hfwv ri wkh ?qdqfldo dqg uhdo lpedodqfhv
frqvlghuhg deryh/ e| 4<<: wkh Dvldq frxqwulhv dsshduhg txlwh yxoqhudeoh wr
?qdqfldo fulvhv/ hlwkhu uhodwhg wr vxgghq vzlwfkhv lq pdunhw frq?ghqfh dqg
vhqwlphqw/ ru gulyhq e| ghwhulrudwlqj h{shfwdwlrqv derxw wkh srru vwdwh ri
ixqgdphqwdov1 Lq 4<<:/ wkh gurs ri wkh uhdo hvwdwh dqg vwrfn pdunhwv 9
zkhuh vxvwdlqhg vshfxodwlyh wuhqgv zhuh lq sduw ixhohg e| iruhljq fdslwdo
lq rzv 9 ohg wr wkh hphujhqfh ri zlgh orvvhv dqg rxwuljkw ghidxowv lq wkh
frusrudwh dqg ?qdqfldo vhfwruv1 Srolf| xqfhuwdlqw| vwhpplqj iurp wkh odfn ri
frpplwphqw wr vwuxfwxudo uhirupv e| wkh grphvwlf dxwkrulwlhv zruvhqhg wkh
ryhudoo folpdwh1 Iurp wkh vxpphu ri 4<<: rqzdug/ udslg uhyhuvdov ri ?qdqfldo
fdslwdo lq rzv ohg wr wkh froodsvh ri uhjlrqdo fxuuhqflhv dplgvw grphvwlf dqg
lqwhuqdwlrqdo lqyhvwruv* sdqlf1

Nuxjpdq +4<<;, kdv srlqwhg rxw wkdw/ surylghg wkh fulvlv frlqflghv zlwk
wkh hqg ri prudo kd}dug dqg wkh hduo| glvpdqwolqj ri wkh sxeolf jxdudqwhhv
rq lqyhvwphqw uhgxfhv wkh h{whqw ri ryhulqyhvwphqw/ ?qdqfldo vshfxodwlrq
hqgv xs iruflqj dq hfrqrplf v|vwhp rxw ri dq lqh!flhqw htxloleulxp1 Rxu
lqwhusuhwlyh vfkhph vwuhvvhv wkdw/ hyhq li wklv zdv wkh fdvh/ wkh uhdo lqfrph
ri wkh uhvw ri wkh frxqwu| zrxog idoo dw wkh qhz h!flhqw ohyho ri lqyhvwphqw/
erwk ehfdxvh ri d orzhu uhdo zdjh dqg d kljkhu wd{ udwh1 Wkh fulvlv lpsolhv d
vl}hdeoh uhglvwulexwlrq ri uhvrxufhv iurp wkh uhvw ri wkh frxqwu| wr wkh ìolwh1

Lq wkh jhqhudo fdvh/ krzhyhu/ wkh fulvlv zloo frlqflgh zlwk wkh pdjql?fdwlrq
ri rwkhu vhyhuh glvwruwlrqv lq wkh ?qdqfldo dqg uhdo vhfwruv ri wkh hfrqrp|1
Oltxlglw| sureohpv dqg fuhglw fuxqfk/ ghew ryhukdqj dqg d shuvlvwhqw orvv ri
frq?ghqfh e| lqwhuqdwlrqdo ?qdqfldo pdunhwv uhgxfh rxwsxw/ hpsor|phqw dqg
lqyhvwphqw lq wkh fulvlv frxqwulhv1 Dv d surplvlqj dqg lpsruwdqw h{whqvlrq ri
rxu dqdo|vlv/ vrph ri wkhvh phfkdqlvpv fdq eh prghohg zlwklq wkh wkhruhwlfdo
iudphzrun rxwolqhg lq wkh suhylrxv vhfwlrqv1

Wkh nh| uroh sod|hg e| wkh ?vfdo glphqvlrq ri wkh fulvlv lq rxu prgho
lv frqvlvwhqw zlwk wkh ylhz wkdw vwuxfwxudo/ ru orqj0uxq/ sulpdu| edodqfhv
vkrxog eh lpsuryhg ylv0ã0ylv wkh ?vfdo exughq ri wkh edlorxwv1 Lq pdq| ri
wkh Dvldq frxqwulhv/ wkh pdjqlwxgh ri uhtxluhg sxeolf edlorxwv ri ?qdqfldo
lqvwlwxwlrqv lv hvwlpdwhg wr eh dv kljk dv 53(063( ri JGS1 Rq d |hduo| edvlv/
wkh ?vfdo frvwv ri wkh edlorxwv rqo| frqvlvw lq ?qdqflqj wkh lqwhuhvw sd|phqw
rq wkh dgglwlrqdo sxeolf oldelolwlhv1 Xqghu uhdvrqdeoh dvvxpswlrqv derxw
lqwhuhvw udwhv/ wkh |hduo| frvwv zloo dprxqw wr 507 shufhqwdjh srlqwv ri JGS1
Vroyhqf| wkxv uhtxluhv dq htxlydohqw shupdqhqw dgmxvwphqw lq wkh sulpdu|
vxusoxv ri wkh sxeolf vhfwru1 Wklv lq sduw uh hfwv wkh uhfrpphqgdwlrqv e| wkh
Lqwhuqdwlrqdo Prqhwdu| Ixqg lq wkh vxpphu dqg wkh idoo ri 4<<:1 Krzhyhu/
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lw vkrxog eh vwuhvvhg wkdw wkh prgho pdnhv d wkhruhwlfdo fdvh iru wkh qhhg wr
dgmxvw wkh vwuxfwxudo +ru orqj0uxq, sulpdu| edodqfh/ dv d vwudwhj| wr ?qdqfh
wkh uhirup ri wkh ?qdqfldo v|vwhp dqg wr vwuhqjwkhq wkh h{whuqdo ydoxh ri
wkh fxuuhqf|1 D phfkdqlfdo h{whqvlrq ri wkhvh suhvfulswlrqv wr wkh vkruw0
uxq/ ryhuorrnlqj f|folfdo dujxphqwv lq hfrqrplhv klw e| vkdus uhfhvvlrqv/ lv
xqzduudqwhg1

: Frqfoxvlrqv
Pdq| ghfdghv ri hfrqrplf jurzwk dqg ghyhorsphqw lq wkh uhjlrq pdnh lw
fohdu wkdw wkhuh zhuh qr sdshu wljhuv dprqj wkh Hdvw Dvldq frxqwulhv1 \hw/
rxu dqdo|vlv ri wkh gudpdwlf euhdn0grzq ri fxuuhqflhv dqg hfrqrplf dfwlylw|
lq 4<<:0<; vxjjhvwv wkdw vhyhuh vwuxfwxudo zhdnqhvvhv lq wkh ?qdqfldo dqg fru0
srudwh vhfwruv kdg ehhq pdvnhg e| vwudwhjlhv ri ryhulqyhvwphqw1 Hyhqwxdoo|/
wkh Dvldq wljhuv froodsvhg xqghu wkh h{fhvvlyh zhljkw ri wkh sdshu oldelolwlhv
zklfk kdg ?qdqfhg surmhfwv ri grxewixo sur?wdelolw|/ fryhuhg orvvhv/ dqg ohg
wr xqvxvwdlqdeoh h{whuqdo lpedodqfhv1

Ixuwkhu uhvhdufk lv qhhghg wr vkhg oljkw rq wkh pdq| lvvxhv ohiw rshq
iru d wkrurxjk xqghuvwdqglqj ri wkh fdxvhv ri wkh fulvlv/ lwv lqwhuqdwlrqdo
sursdjdwlrq/ dqg lwv zhoiduh lpsolfdwlrqv1 D sduwldo olvw ri txhvwlrqv lqfoxghv=
wkh dqdo|vlv ri uhdo ghsuhfldwlrqv dqg wkhlu h>hfwv rq wkh uhdo exughq ri
iruhljq ghew/ wkurxjk wkh glvuxswlyh lqfuhdvh ri vkruw0whup iruhljq oldelolwlhv
e| grphvwlf ?upv dqg edqnv> wkh dvvhvvphqw ri vhoi0ixo?oolqj oltxlglw| fulvhv/
xqghu vfhqdulrv lq zklfk vxgghq vkliwv lq pdunhw frq?ghqfh ohdg wr odujh0
vfdoh uhyhuvdov ri vkruw0whup fdslwdo  rzv> dqg wkh frqwdjlrxv hohphqwv ri wkh
fulvlv/ lqfoxglqj 9 exw qrw olplwhg wr 9 wkh cehjjdu0wk|0qhljkeru* vsludo ri
frpshwlwlyh ghydoxdwlrqv dqg vshfxodwlyh dwwdfnv lq wkh uhjlrq1

Qrqhwkhohvv/ wkh dqdo|vlv lq wklv sdshu vwuhvvhv wkdw dw wkh urrw ri wkh
Dvldq fxuuhqf| dqg hfrqrplf fulvlv zdv d frpsoh{ zhe ri vwuxfwxudo glvwru0
wlrqv dqg ixqgdphqwdo zhdnqhvvhv1 Ehfdxvh ri prudo kd}dug edqnv eruurzhg
khdylo| lq iruhljq fxuuhqf|/ dqg wkhlu ghew srvlwlrqv zhuh riwhq vkruw0whup dqg
xqkhgjhg/ dv eruurzhuv dfwhg rq wkh suhvxpswlrq wkdw wkh h{fkdqjh udwhv
zrxog uhpdlq vwdeoh/ dqg wkh| zrxog eh edlohg0rxw li wklqjv zhqw zurqj1
Zkhq lqghhg wklqjv zhqw zurqj dqg d vhulhv ri grphvwlf dqg h{whuqdo vkrfnv
uhyhdohg wkh orz sur?wdelolw| ri sdvw lqyhvwphqwv/ wkh vkdn| irxqgdwlrqv ri
lqyhvwphqw vwudwhjlhv lq wkh uhjlrq hphujhg/ dqg fxuuhqf| dqg ?qdqfldo fulvhv
dsshduhg lqh{wulfdeo| lqwhuwzlqhg1
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Doprvw ?iwhhq |hduv djr/ Gld} Dohmdqgur lqwhusuhwhg wkh Fklohdq fulvlv
lq whupv ri wkh lqfrqvlvwhqf| ehwzhhq d srolf| ri udslg olehudol}dwlrq ri gr0
phvwlf dqg lqwhuqdwlrqdo fdslwdo  rzv/ dqg wkh od{ vxshuylvlrq ri ?qdqfldo
lqvwlwxwlrqv1 Rxu dqdo|vlv vxjjhvwv wkdw/ wr d odujh h{whqw dv zhoo dv wr d
pxfk odujhu vfdoh/ wkh Dvldq uhjlrq zlwqhvvhg lq wkh 4<<3v d pdwhuldol}dwlrq
ri wkh vdph vfhqdulr= 3jrrg0e|h ?qdqfldo uhsuhvvlrq/ khoor ?qdqfldo fudvk41
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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` 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

^6` 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

^7` Fdoyr/ Jxloohupr +4<<;,1 3Ydulhwlhv ri fdslwdo pdunhw fulvhv/4 lq J1 Fdoyr
dqg P1 Nlqj +hgv1, Wkh ghew exughq dqg lwv frqvhtxhqfhv iru prqhwdu|
srolf|/ Orqgrq= Pdfploodq/ iruwkfrplqj1

^8` Fdoyr/ Jxloohupr dqg Fduorv Yhjk +4<<;,1 3Lq dwlrq vwdelol}dwlrq dqg
edodqfh ri sd|phqwv fulvhv lq ghyhorslqj frxqwulhv/4 iruwkfrplqj lq Mrkq
Wd|oru dqgPlfkdho Zrrgirug +hgv1,/ Kdqgerrn ri Pdfurhfrqrplfv/ Dp0
vwhugdp= Qruwk0Kroodqg1

^9` 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

^:` 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

^;` 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

^<` 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
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^43` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl dqg Qrxulho Urxelql +4<<;,1 3Zkdw
fdxvhg wkh Dvldq fxuuhqf| dqg ?qdqfldo fulvlvB4 Qdwlrqdo Exuhdx ri
Hfrqrplf Uhvhdufk Zrunlqj Sdshuv Qr19;6609;67/ Ghfhpehu1

^44` Fruvhwwl/ Jldqfduor/ Sdror Shvhqwl/ Qrxulho Urxelql dqg Fhgulf Wlooh
+4<<;,1 3Frpshwlwlyh ghydoxdwlrqv= d zhoiduh0edvhg dssurdfk/4 sdshu
suhvhqwhg dw wkh frqihuhqfh 3Joredol}dwlrq/ fdslwdo pdunhw fulvhv dqg
hfrqrplf uhirup/4 Gxnh Xqlyhuvlw|/ Ghfhpehu1

^45` Fruvhwwl/ Jldqfduor dqg Qrxulho Urxelql +4<<:,1 3Srolwlfdoo| prwlydwhg
?vfdo gh?flwv= srolf| lvvxhv lq forvhg dqg rshq hfrqrplhv14 Hfrqrplfv
) Srolwlfv/ Pdufk/ ss15:0881

^46` Gðd}0Dohmdqgur/ Fduorv I1 +4<;8, 3Jrrg0e|h ?qdqfldo uhsuhvvlrq/ khoor
?qdqfldo fudvk/4 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

^47` Gruqexvfk/ Uxgljhu +4<<;,1 3Dvldq fulvlv wkhphv/4 plphr/ PLW/ Iheux0
du|1

^48` 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

^49` Ihogvwhlq/ Pduwlq +4<<;,1 3Uhirfxvlqj wkh LPI14 Iruhljq D>dluv :: +5,/
Pdufk0Dsulo1

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

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

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

^53` Jhuwohu/ Pdun/ dqg Nhqqhwk Urjr> +4<<3,1 3Qruwk0Vrxwk ohqglqj dqg
hqgrjhqrxv fdslwdo0pdunhw lqh!flhqflhv14 Mrxuqdo ri Prqhwdu| Hfr0
qrplfv 59/ ss157805991
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^54` 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

^55` 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

^56` Juhhqvsdq/ Dodq +4<<;,1 3Uhpdunv ehiruh wkh 67wk Dqqxdo Frqihuhqfh
rq Edqn Vwuxfwxuh dqg Frpshwlwlrq/4 Ihghudo Uhvhuyh Edqn ri Fklfdjr/
Pd| :1

^57` Lqwhuqdwlrqdo Prqhwdu| Ixqg +4<<:,1 Zruog hfrqrplf rxworrn1 Lqwhulp
dvvhvvphqw1 Zdvklqjwrq/ GF= Lqwhuqdwlrqdo Prqhwdu| Ixqg/ Ghfhpehu1

^58` Lqwhuqdwlrqdo Prqhwdu| Ixqg +4<<;,1Zruog hfrqrplf rxworrn1 Zdvklqj0
wrq/ GF= Lqwhuqdwlrqdo Prqhwdu| Ixqg/ Pd|1

^59` 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

^5:` Nuxjpdq/ Sdxo +4<:<,1 3Dprgho ri edodqfh ri sd|phqwv fulvhv14 Mrxuqdo
ri Prqh|/ Fuhglw/ dqg Edqnlqj 44= 64406581

^5;` Nuxjpdq/ Sdxo +4<<;, 3Zkdw kdsshqhg wr DvldB/4 plphr/ PLW/ Mdq0
xdu|1

^5<` Nxpkri/ Plfkdho +4<<:,1 3Edodqfh ri sd|phqw fulvhv= wkh uroh ri vkruw0
whup ghew/4 plphr/ Xqlyhuvlw| ri Pdu|odqg1

^63` 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

^64` Plohvl Ihuuhwwl/ Jldq Pduld dqg Dvvdi Ud}lq +4<<9,1 3Fxuuhqw dffrxqw
vxvwdlqdelolw|14 Sulqfhwrq Vwxglhv lq Lqwhuqdwlrqdo Ilqdqfh Qr1;4/ Rf0
wrehu1
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^65` Pruulv/ Vwhskhq/ dqg K|xqj Vrqj Vklq +4<<;,1 3Xqltxh htxloleulxp lq
d prgho ri vhoi0ixo?oolqj fxuuhqf| dwwdfnv14 Dphulfdq Hfrqrplf Uhylhz
;; +6,/ ss18;:08<:1

^66` Revwihog/ Pdxulfh +4<;9,1 3Udwlrqdo dqg vhoi0ixo?oolqj edodqfh ri sd|0
phqwv fulvhv14 Dphulfdq Hfrqrplf Uhylhz :9= 9:909;41

^67` Revwihog/ Pdxulfh +4<<7,1 3Wkh orjlf ri fxuuhqf| fulvhv14 Fdklhuv
Hfrqrpltxhv hw Prqhwdluhv 76=4;<05461

^68` Revwihog/ Pdxulfh dqg Nhqqhwk Urjr> +4<<9,1 Irxqgdwlrqv ri lqwhuqd0
wlrqdo pdfurhfrqrplfv1 Fdpeulgjh/ PD= PLW Suhvv1

^69` RHFG +4<;;,1 Hfrqrplf Vxuyh| ri Nruhd 4<<:0<;1 Sdulv/ RHFG1

^6:` Srphuohdqr/ Plfkdho +4<<;,1 3Wkh Hdvw Dvld fulvlv dqg frusrudwh ?0
qdqfhv9 Wkh xqwrog plfur vwru|14 Hphujlqj Pdunhwv Txduwhuo|/ iruwk0
frplqj1

^6;` 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

^6<` 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

^73` Vwljolw}/ Mrvhsk +4<<;,1 3Wkh uroh ri lqwhuqdwlrqdo ?qdqfldo lqvwlwxwlrqv lq
wkh fxuuhqw joredo hfrqrp|/4 dgguhvv wr wkh Fklfdjr Frxqflo rq Iruhljq
Uhodwlrqv1 Fklfdjr/ Iheuxdu| 5:1

^74` Wdoyl/ Huqhvwr +4<<:,1 3H{fkdqjh udwh0edvhg vwdelol}dwlrq zlwk hqgrjh0
qrxv ?vfdo uhvsrqvh14 Mrxuqdo ri Ghyhorsphqw Hfrqrplfv 87/ ss18<0:81

^75` Yhodvfr/ Dqguhv +4<;:,1 3Ilqdqfldo dqg edodqfh ri sd|phqwv fulvhv14
Mrxuqdo ri Ghyhorsphqw Hfrqrplfv 5:/ 59605;61
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