
Doo Iru Rqh 111 Rqh Iru DooB=

D Sulqflsdo Frpsrqhqw Dqdo|vlv ri

Odwlq Dphulfdq Eudg| Erqg Ghew

iurp 4<<7 wr 5333

Nhylq Sdxo Vfkhuhu
�

Pdufr Dyhoodqhgd
��

3: Vhswhpehu 5333

Devwudfw

Zh xvh Sulqflsdo Frpsrqhqw Dqdo|vlv +SFD, wr vwxg| wkh Eudg| Erqg Ghew ri wkh irxu sul0

pdu| Odwlq Dphulfdq vryhuhljq lvvxhuv= Dujhqwlqd/ Eud}lo/ Ph{lfr/ dqg Yhqh}xhod1 Rxu gdwdvhw

fryhuv d shulrg ri D �� |hduv vwduwlqj lq Mxo| 4<<7 dqg frqvlvwv ri gdlo| vryhuhljq +�vwulsshg�,

|lhog ohyhov iru wkh sdu dqg glvfrxqw ghew vhfxulwlhv ri hdfk frxqwu|1 Zh h{dplqh wkh ehkdylru ri

wkh fkdudfwhulvwlf urrwv dqg hljhqyhfwruv ri wkh hpslulfdo fryduldqfh pdwulfhv frpsxwhg vhtxhq0

wldoo| ryhu gl�huhqw shulrgv1 Zh vkrz wkdw/ e| dqg odujh/ wkhuh h{lvw wzr vwdwlvwlfdoo| vljql�fdqw

frpsrqhqwv/ ru idfwruv/ zklfk h{sodlq xs wr <3( ri wkh uhdol}hg yduldqfh1 Wkh hljhqyhfwru

zlwk odujhvw hljhqydoxh fruuhvsrqgv wr wkh yduldqfh dwwulexwdeoh wr �uhjlrqdo� +�Odwlq�, ulvn1

Wkh vhfrqg frpsrqhqw vwurqjo| vxjjhvwv wkh h{lvwhqfh ri d yrodwlolw| ulvn idfwru dvvrfldwhg wr

Yhqh}xhodq ghew lq uhodwlrq wr wkh uhvw ri wkh uhjlrq1 D wlph0ghshqghqw idfwru dqdo|lv uhyhdov
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wkdw wkh lpsruwdqfh ri wkh yduldqfh h{sodlqhg e| wkh idfwru fkdqjhv ryhu wlph dqg wkdw wklv

yduldwlrq fdq eh lqwhusuhwhg wr vrph h{whqw lq whupv ri pdunhw hyhqwv1 Lq sduwlfxodu/ zh lqyhv0

wljdwh wkh uhodwlrq ehwzhhq wkh hyroxwlrq ri wkh SFD idfwruv zlwk wkh pdunhw glvorfdwlrqv wkdw

rfxuuhg gxulqj wkh revhuydwlrq shulrg/ lqfoxglqj wkh vr0fdoohg Whtxlod h�hfw/ Dvldq  x/ Uxeoh

ghydoxdwlrq/ dqg Uhdo ghydoxdwlrq1

4 Lqwurgxfwlrq

Gxulqj wkh 4<:3*v zhvwhuq �qdqfldo lqvwlwxwlrqv ohqw eloolrqv ri grooduv wr Odwlq Dphulfdq ghyhorslqj

frxqwulhv1 Wkh sulpdu| ghewruv/ Dujhqwlqd/ Eud}lo/ Ph{lfr/ dqg Yhqh}xhod/ ehjdq wr ghidxow rq

uhsd|phqw ri wkhvh reoljdwlrqv lq wkh hduo| wr plg 4<;3*v1 Wkh Xqlwhg Vwdwhv Wuhdvxu| Ghsduwphqw/

xqghu wkhq Vhfuhwdu| Qlfkrodv Eudg|/ uhdol}hg wkh qhjdwlyh frqvhtxhqfhv wkdw pdvvlyh ghidxowv zrxog

kdyh rq wkh edqnlqj v|vwhp dqg rq hfrqrplf ghyhorsphqw lq wkh uhjlrq1 Vwhsv wr uhvwuxfwxuh wkh

rxwvwdqglqj Odwlq Dphulfdq ghew ehjdq lq wkh odwh 4<;3*v dqg hduo| 4<<3*v/ zlwk �qdqfldo lqvwlwxwlrqv

irujlylqj sruwlrqv ri wkh rxwvwdqglqj ordqv lq h{fkdqjh iru qhz/ orqj gdwhg vhfxulwlhv froodwhudol}hg

e| }hur0frxsrq XV Wuhdvxu| Vwulsv1 Wkh ghew lqvwuxphqwv zklfk durvh iurp wklv uhvwuxfwxulqj duh

frpprqo| nqrzq dv Eudg| Erqgv1 Dowkrxjk pdq| yduldwlrqv ri Odwlq Dphulfdq Eudg|v h{lvw/

lqfoxglqj vrph wkdw duh edfnhg e| rwkhu w|shv ri froodwhudo/ wkh sulpdu| ghew vwuxfwxuh wkdw h{lvwv

wrgd| lv lq wkh irup ri Sdu dqg Glvfrxqw Erqgv1
�

Wkh jrdo ri wklv duwlfoh lv wr dqdo|}h wkh pdunhw yrodwlolw| ri Odwlq Dphulfdq Eudg| ghew xvlqj

klvwrulfdo sulfhv dqg pdunhw vsuhdgv1 D ixqgdphqwdo lvvxh ghedwhg e| lqyhvwruv dqg �qdqfldo dqd0

o|vwv � sduwlfxoduo| gxulqj pdunhw glvorfdwlrqv � lv wkh h{whqw wr zklfk wkhvh frxqwulhv duh fruuhodwhg/

ru/ htxlydohqwo|/ wkh h{whqw wr zklfk wkh fdslwdo pdunhwv fdq cglvwlqjxlvk*/ lq whupv ri fuhglw ulvn

dqg oltxlglw| ulvn/ ehwzhhq wkh gl�huhqw frxqwulhv lq wkh uhjlrq1 Grhv wkh ydoxh ri wkh ghew �pryh

wrjhwkhu� xqghu pdunhw vkrfnvB Li rqh zhuh wr dqvzhu wklv txhvwlrq e| orrnlqj dw wkh vryhuhljq
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|lhog gdwd iru Eudg| Erqgv lq Iljxuh 4 ehorz/ wkh uhvsrqvh zrxog eh d uhvrxqglqj |hv1
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Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Tequila                          
Crisis

Mexican
Bailout

U.S. 
Employment 

Report

Thai Baht 
Crisis

Asian Flu Russian
Meltdown

Real
Devaluation

Iljxuh 4= Odwlq Dphulfdq Eudg| Erqg Vryhuhljq \lhogv ^4<Mxo<7 wr 47Dsu33`

Lq rughu wr surylgh d pruh suhflvh dqg ghwdlohg dqvzhu/ zh shuirup d Sulqflsdo Frpsrqhqw

Dqdo|vlv +SFD, +Ioxhu|/ 4<;;, rq wkh hpslulfdo fryduldqfh pdwul{ frqvwuxfwhg iurp gdlo| fkdqjhv lq

vryhuhljq |lhogv ri Sdu dqg Glvfrxqw erqgv ri wkh irxu frxqwulhv1 Pdwkhpdwlfdoo| vshdnlqj/ wkh SFD

surylghv wzr edvlf slhfhv ri lqirupdwlrq= wkh fkdudfwhulvwlf urrwv +hljhqydoxhv, dqg fkdudfwhulvwlf

yhfwruv +hljhqyhfwruv,1 Wkh fkdudfwhulvwlf yhfwruv irup dq ruwkrjrqdo edvlv zklfk lv xvhg wr lqwhusuhw

wkh uhodwlrqvklsv ehwzhhq yduldeohv +sulfh dqg |lhog fkdqjhv/ lq wkh suhvhqw fdvh,1 Wkh fkdudfwhulvwlf

urrwv phdvxuh wkh frqwulexwlrq ri hdfk frpsrqhqw wr wkh wrwdo yduldqfh1
�
Wkh ryhudoo slfwxuh r�huhg

e| wkh SFD dqdo|vlv lv d ghfrpsrvlwlrq ri wkh Eudg| pdunhw ulvn lqwr xqfruuhodwhg �vkrfnv�/ ru
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yrodwlolw| idfwruv1 Dv lv riwhq wkh fdvh/ Sulqflsdo Frpsrqhqw Dqdo|vlv lv dovr xvhixo wr �uhgxfh wkh

glphqvlrq�/ l1h1 wr irfxv rq d ihz lpsruwdqw idfwruv wkdw ghvfuleh wkh pdlq vrxufhv ri yrodwlolw| iru

wkh pdunhw dqg rq wkhlu hfrqrplf lqwhusuhwdwlrq1

5 Suholplqdulhv

Vlqfh lwv lqfhswlrq/ wkh Eudg| pdunhw kdv rvfloodwhg ehwzhhq shulrgv ri orz yrodwlolw|2kljk oltxlglw|

wr shulrgv ri ohqjwk| glvorfdwlrqv fkdudfwhul}hg e| kljk yrodwlolw|2orz oltxlglw|1 Wkhuh zhuh dovr

�wudqvlwlrqdo� shulrgv ehwzhhq wkhvh h{wuhphv1 Iurp wkh hfrqrphwulf vwdqgsrlqw/ wkh fkdoohqjh lv

wr fuhdwh d iudphzrun wkdw fdq fdswxuh wkh g|qdplf/ qrq0vwdwlrqdu|/ uhodwlrqvklsv ehwzhhq gl�huhqw

frxqwulhv dqg ehwzhhq wkh erqgv lq hdfk frxqwu| +Sduv yhuvxv Glvfrxqwv,1

Wkh SFD dqdo|vlv lv edvhg rq wkh hljhqydoxh2hljhqyhfwru ghfrpsrvlwlrq ri d fryduldqfh pdwul{

frqvwuxfwhg iurp wkh gdwd1 Wkhuh duh +dw ohdvw, wkuhh fkrlfhv wkdw d�hfw wkh hpslulfdo fryduldqfh=

wkh wlph krul}rq/ wkh pdunhw ydoxdwlrq phdvxuh/ dqg wkh ydoxdwlrq edvlv1 H{ dqwh/ wkhvh fkrlfhv

fdq kdyh dq lpsdfw rq wkh uhvxowv/ l1h1/ wkh qxpehu ri h{sodqdwru| idfwruv/ wkh vwuxfwxuh ri wkh

fkdudfwhulvwlf yhfwruv dqg wkh pdjqlwxghv ri wkh hljhqydoxhv1 Vlqfh wkh SFD fdqqrw eh ghwhuplqhg

lq d xqltxh idvklrq/ zh vkdoo wdnh lqwr frqvlghudwlrq gl�huhqw lqyhvwphqw krul}rqv/ gxudwlrq ri wkh

glvorfdwlrq hyhqwv/ dqg rxu rzq pdunhw h{shulhqfh wr lqwhusuhw wkh gdwd1

Lq sduwlfxodu/ wkh fkrlfh ri krz iuhtxhqwo| gdwd phdvxuhphqwv duh pdgh dqg wkh ohqjwk ri wkh

revhuydwlrq shulrg zloo kdyh d vljql�fdqw lpsdfw rq wkh uhvxowv ghulyhg iurp SFD1 Rxu remhfwlyh lv

wr edodqfh ehwzhhq fdswxulqj hqrxjk ghwdlo/ rq wkh rqh kdqg/ dqg olplwlqj wkh dprxqw ri vwdwlvwlfdo

qrlvh rq wkh rwkhu +Odorx{/ Erxfkdxg dqg Srwwhuv/ 4<<<,1 Olplwhg wr 8
�

� |hduv ri gdwd/ uhvxowv

ghulyhg rq wkh edvlv ri prqwko| ru zhhno| revhuydwlrqv suryhg wr eh grplqdwhg e| qrlvh dqg wr odfn

vx!flhqw vwuxfwxuh1 Zh wkhuhiruh phdvxuhg |lhog fkdqjhv rq d gdlo| edvlv1 Diwhu h{shulphqwlqj

zlwk vhyhudo gl�huhqw wudglqj zlqgrz vl}hv udqjlqj iurp 78 wr 4;3 gd|v/ zh fkrvh wr xwlol}h d 4530

gd| wudglqj shulrg zlqgrz dv wkh revhuydwlrq shulrg iru hdfk ri wkh fryduldqfh pdwulfhv1
�

Wkh
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frpsdulvrq ri wkh uhvxowv ghulyhg iurp wkh wzhoyh lqghshqghqw fryduldqfh pdwulfhv wkdw vsdq wkh

hqwluh revhuydwlrq shulrg irupv wkh fruqhuvwrqh ri rxu uhvhdufk1 E| ghfrpsrvlqj wkh pdunhw lq wklv

pdqqhu zh duh deoh wr h{solflwo| phdvxuh dqg lqwhusuhw wkh lpsdfw ri gl�huhqw hfrqrplf hyhqwv wkdw

kdyh d�hfwhg wkh Eudg| Erqg pdunhw ryhu wkh sdvw �yh |hduv1

Dv idu dv wkh fkrlfh ri ydoxdwlrq edvlv/ zh frqvlghu devroxwh gdlo| vryhuhljq |lhog fkdqjhv iru

wkh Sdu dqg Glvfrxqw Eudg| Erqgv ri Dujhqwlqd/ Eud}lo/ Ph{lfr/ dqg Yhqh}xhod +; yduldeohv, wdnhq

ryhu d 8
�

� 0|hdu shulrg ehjlqqlqj lq Mxo| 4<<71
�

Vwulsshg ru vryhuhljq |lhogv uhsuhvhqw wkh pdunhw*v

shufhswlrq ri d ghewru frxqwu|*v delolw| wr phhw wkh qrq0froodwhudol}hg/ ru qrq0jxdudqwhhg/ sruwlrq ri

wkhlu ghew reoljdwlrqv1 Lq wkh frqwh{w ri fuhglw rswlrq wkhru|/ vryhuhljq |lhogv phdvxuh wkh lpsolhg

suredelolw| ri ghidxow dqg uh hfw wkh pdunhw*v shufhswlrq ri wkh oltxlglw| ri wkh ghew1 Zh yhul�hg wkdw

wkh uhvxowv rewdlqhg iru wkh �uvw wzr frpsrqhqwv ri wkh fryduldqfh pdwul{ duh hvvhqwldoo| lqghshqghqw

ri wkh fkrlfh ri ydoxdwlrq edvlv1 Lq rwkhu zrugv/ wkh vwuxfwxuh ri wkh fryduldqfh lv dqdorjrxv li zh

frqvlghu wkh wlph0vhulhv ri uhodwlyh +shufhqwdjh, fkdqjhv lq |lhogv/ fdvk0 rz |lhogv ru sulfhv1

Edvhg rq wklv �g|qdplf SFD� dssurdfk/ zh vkdoo dwwhpsw wr dgguhvv wkh iroorzlqj txhvwlrqv=

Zkdw duh wkh pdlq ulvn0frpsrqhqwv ylhzhg e| wkh pdunhw rq wkh edvlv ri wkh fryduldqfh ri |lhogvB

Fdq zh vhh d gl�huhqfh lq wkh SFD vwuxfwxuh zkhq frpsdulqj h{rjhqrxv hyhqwv +h1j1 wkh Dvldq

 x dqg wkh Uxeoh fulvlv ri 4<<;, zlwk hqgrjhqrxv hyhqwv +Ph{lfdq Edlorxw ri 4<<8 dqg Eud}loldq

Uhdo ghydoxdwlrq ri 4<<<,B Krz forvho| fruuhodwhg lv wkh orqj0whup dqg vkruw0whup ehkdylru ri wkh

pdunhwB Zkdw lpsdfw grhv wkh sulfh ri fuxgh rlo kdyh/ li dq|/ rq wkh Eudg| Erqg ghew ri Ph{lfr

dqg Yhqh}xhod gxh wr wkh dwwdfkphqw ri Ydoxh Uhfryhu| Uljkwv ru Zduudqwv olqnhg wr wkh sulfh ri

rloB Krz gr gl�huhqw pdunhw frqglwlrqv d�hfw wkh vwuxfwxudo lqwhjulw| ri SFDB Fdq zh xvh wklv

lqirupdwlrq wr ghyhors d uhodwlyh ydoxh prgho iru wkh Eudg| pdunhwB

Wkh SFD whfkqltxh kdv ehhq xvhg e| vhyhudo dxwkruv wr dqdo|}h �qdqfldo gdwd1 Wr rxu nqrzo0

hgjh/ lw kdv qrw |hw ehhq dssolhg v|vwhpdwlfdoo| wr wkh Odwlq Dphulfdq Eudg| ghew1 Iru dq ryhuylhz ri
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wkh olwhudwxuh rq SFD/ zh uhihu wkh uhdghu wr Olwwhupdq dqg Vfkhlqnpdq +4<<5, +X1V1 whup vwuxfwxuh

ri lqwhuhvw udwhv,/ Dyhoodqhgd dqg ]kx +4<<:, +whup vwuxfwxuh ri lpsolhg yrodwlolw| ri iruhljq0h{fkdqjh

rswlrqv,/ Jrxuulhurx{/ hw do +4<<:, iru wkh FDF 73 Lqgh{ dqg Odorx{/ hw do +4<<<, iru wkh Vwdqgdug

dqg Srru*v 833 Lqgh{1 Prvw ri wkhvh vwxglhv xvh wkh hqwluh dydlodeoh gdwdvhw wr frpsxwh wkh hp0

slulfdo fryduldqfh/ d surfhgxuh zklfk lv lpsolflwo| frqvlvwhqw zlwk vwdwlrqdulw| ri wkh uhwxuqv1
�

Zh

eholhyh wkdw SFDv zlwk orqj revhuydwlrq zlqgrzv zrun ehvw iru wkh dqdo|vlv ri pdwxuh pdunhwv zlwk

vwdeoh hfrqrplf f|fohv/ zklfk duh frqvlvwhqw zlwk wkh pdwkhpdwlfdo qrwlrq ri vwdwlrqdulw|1 Txlwh

lq frqwudvw/ wkh Odwlq Dphulfdq Eudg| ghew pdunhw lv uhodwlyho| |rxqj> lw odfnv wkh ghswk ri wkh

pdmru J: pdunhwv/ dqg h{shulhqfhv vsrudglf shulrgv ri kljk yrodwlolw| dqg uhjlph vkliwv1 Lq wkh fdvh

ri Odwlq Dphulfdq Eudg|v/ phdvxulqj pdunhw yrodwlolw| rq wkh edvlv ri d vlqjoh/ orqj/ revhuydwlrq

zlqgrz zrxog xqghuhvwlpdwh wkh pdjqlwxgh ri pdunhw pryhphqwv dqg idlo wr fdswxuh wkh pdunhw*v

uhdfwlrqv wr glvorfdwlrq hyhqwv1 Wkxv/ zh ghsduw iurp wkh fodvvlfdo SFD sdudgljp e| frqvlghulqj

vxffhvvlyh zlqgrzv ri revhuydwlrqv dqg wkh fruuhvsrqglqj fryduldqfh pdwulfhv udwkhu wkdq d vlqjoh/

orqj/ revhuydwlrq zlqgrz1

6 Dqdo|vlv ri Uhvxowv= Rughu Rxw ri Fkdrv

Iru frpsdudwlyh sxusrvhv/ zh ehjlq zlwk wkh dqdo|vlv ri wkh �vwdwlf� SFD zklfk xvhv wkh hqwluh 8
�

�

|hdu revhuydwlrq shulrg1 Wkh fruuhvsrqglqj SFD uhyhdov wkuhh vljql�fdqw dqg hdvlo| lghqwl�deoh

sulqflsdo frpsrqhqwv1 Iljxuh 5 surylghv d judsklfdo uhsuhvhqwdwlrq ri wkh gluhfwlrq dqg pdjqlwxgh

iru wkh �uvw/ vhfrqg dqg wklug sulqflsdo frpsrqhqwv wkdw h{sodlq rq dyhudjh :4(/ 46(/ dqg 9(

uhvshfwlyho| ri wkh pdunhw*v pryhphqw ryhu wkh shulrg1 Xqghu wklv vwdwlf ylhz ri wkh pdunhw/ wkh

wkuhh sulqflsdo frpsrqhqwv/ h{sodlq doprvw <3( ri wkh pdunhw yduldqfh1

Wkh �uvw sulqflsdo frpsrqhqw lv vxfk wkdw doo wkh frh!flhqwv kdyh wkh vdph vljq1 Lw uhsuhvhqwv wkh

yrodwlolw| ri wkh uhjlrq dv d zkroh1 Wkh frh!flhqwv ri wkh sulqflsdo frpsrqhqw yhfwru phdvxuh wkh
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w|slfdo uhodwlyh fkdqjhv lq wkh ydoxh ru |lhog ri wkh fruuhvsrqglqj erqgv lq uhvsrqvh wr d joredo vkrfn

wr wkh uhjlrq1 Yhqh}xhodq Sdu dqg Glvfrxqw Erqgv duh wkh prvw yrodwloh gxulqj uhjlrqdo pryhphqwv

iroorzhg lq rughu e| Eud}lo/ Dujhqwlqd dqg Ph{lfr1 Wkh gl�huhqfhv lq vhqvlwlylwlhv ehwzhhq Sdu

dqg Glvfrxqw Erqgv ri wkh vdph lvvxlqj frxqwu| lv wkh gluhfw uhvxow ri d oltxlglw| suhplxp wkdw wkh

pdunhw sodfhv rq Glvfrxqw Erqgv gxh wr wkhlu vpdoohu rxwvwdqglqj pdunhw vl}h1
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Iljxuh 5= Vwdwlf Sulqflsdo Frpsrqhqw Vwuxfwxuhv

Lw lv fohdu iurp wkh gdwd wkdw wkh vhfrqg sulqflsdo frpsrqhqw uh hfwv wkh pdunhw*v fohdu glvwlqfwlrq

ehwzhhq Yhqh}xhod dqg wkh rwkhu Odwlq Dphulfdq frxqwulhv/ Dujhqwlqd/ Eud}lo/ dqg Ph{lfr1 Zh

eholhyh wkdw wklv lvrodwlrq/ dv zhoo dv wkh kljkhu vhqvlwlylw| ri Yhqh}xhodq ghew wr uhjlrqdo pryhphqwv/

lv gxh wr wkuhh idfwruv1 Iluvw/ wkh ruljlqdo dqg fxuuhqw dprxqw ri Eudg| Ghew lvvxhg e| Yhqh}xhod lv

frqvlghudeo| vpdoohu wkdq wkh rwkhu frxqwulhv lq wkh uhjlrq1 Vhfrqg/ dv wkh �jxuh ehorz lqglfdwhv/

wkh Yhqh}xhodq jurvv grphvwlf surgxfw lv wkh vpdoohvw ri wkh irxu frxqwulhv/ dqg wklug/ lw lv dovr wkh

ohdvw hfrqrplfdoo| glyhuvh lq wkh uhjlrq/ ghshqglqj rq rlo uhyhqxhv iru urxjko| 83( ri JGS1 Wkh

wklug sulqflsdo frpsrqhqw uh hfwv sulpdulo| wkh uhodwlrqvkls wkdw h{lvwv ehwzhhq wkh wkuhh odujhvw

hfrqrplhv ri Odwlq Dphulfd= Dujhqwlqd/ Eud}lo dqg Ph{lfr1 Eud}lo lv e| idu wkh odujhvw/ zlwk d

JGS dssur{lpdwho| htxdo wr wkh frpelqhg hfrqrplhv ri Dujhqwlqd dqg Ph{lfr1 Zh frqvlghu wkh

:



vhfrqg dqg wklug sulqflsdo frpsrqhqwv dv uhsuhvhqwdwlyh ri wkh wzr sulpdu| uhjlrqdo uhodwlrqvklsv

wkdw h{lvw zlwklq Odwlq Dphulfd1
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Iljxuhv 6 dqg 7= Ruljlqdo Lvvxh dqg Fxuuhqw Rxwvwdqglqj Dprxqw2Jurvv Grphvwlf Surgxfw

Wr frxqwhu wkh gh�flhqflhv lqkhuhqw wr vwdwlf dqdo|vlv zh suhvhqw ehorz wkh ylhz ri wkh pdunhw

iurp d pruh g|qdplf srlqw ri ylhz1

Lq d g|qdplf dqdo|vlv iudphzrun zh shuirup d vhtxhqfh ri SFDv ryhu frqvhfxwlyh zlqgrzv ri

453 gd|v1 Zh vkdoo uhihu wr wkh iudfwlrq ri yduldqfh dwwulexwhg wr wkh �uvw frpsrqhqw dv wkh frxsolqj

frh!flhqw1
�

Wkh frxsolqj frh!flhqw uhsuhvhqwv wkh iuhtxhqf| zlwk zklfk wkh pdunhw pryhv dv d

vlqjoh eorfn xqghu d w|slfdo vkrfn1
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Wkurxjkrxw wkh �yh0|hdu shulrg/ wkh frxsolqj frh!flhqw  xfwxdwhv vljql�fdqwo| dv wkh pdunhw

wdnhv ylhzv rq wkh uhjlrqdo ulvn1 Zh fdqqrw krzhyhu uho| vroho| rq wkh phulwv ri wkh frxsolqj

frh!flhqw wr lqwhusuhw wkh frqglwlrq ru vwdwh ri wkh pdunhw1 Zh eholhyh wkdw wkhuh lv lqirupdwlrq lq

wkh vwuxfwxuh ri wkh �uvw hljhqyhfwru dv zhoo1 Iru hdfk ri wkh 45 zlqgrzv/ zh surylgh d eulhi pdunhw

v|qrsvlv wkdw h{sodlqv wkh hfrqrplf hyhqwv wkdw duh uh hfwhg lq wkh SFD dqdo|vlv1 Vxppdulhv ri

wkhvh uhvxowv duh irxqg lq wkh iroorzlqj �jxuhv wkdw judsklfdoo| ghslfw wkh wlph0hyroxwlrq ri wkh

sulqflsdo frpsrqhqw vwuxfwxuhv dqg lpsruwdqfhv revhuyhg ryhu wkh 8
�

� |hdu shulrg1
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Iljxuh 8= Pljudwlrq ri Iluvw Sulqflsdo Frpsrqhqw
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Iljxuh 9= Pljudwlrq ri Vhfrqg Sulqflsdo Frpsrqhqw
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Iljxuh := Iluvw Sulqflsdo Frpsrqhqw ^Frxsolqj Frh!flhqw` Shufhqwdjh ri Wrwdo Yduldqfh
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Iljxuh ;= Vhfrqg Sulqflsdo Frpsrqhqw Shufhqwdjh ri Wrwdo Yduldqfh

Wkh �uvw vljql�fdqw pdunhw glvorfdwlrq hyhqw wr lpsdfw Odwlq Dphulfd zlwklq wkh revhuydwlrq

shulrg zdv wkh Ph{lfdq Shvr ghydoxdwlrq +dnd Whtxlod Fulvlv, lq Ghfhpehu 4<<71 Lq uhdfwlrq wr

Ph{lfr*v fxuuhqf| ghydoxdwlrq wkh pdunhw ghpdqghg d vxevwdqwldo ulvn suhplxp iru kroglqj Ph{lfdq

Eudg| Ghew1 Gulyhq e| wkh ihdu wkdw wkh vlqjoh odujhvw lvvxhu ri Eudg| Ghew frxog srwhqwldoo| ghidxow/

frqwdjlrq txlfno| vsuhdg wkurxjkrxw wkh uhjlrq dv pdunhw sduwlflsdqwv vxevhtxhqwo| shqdol}hg wkh

rwkhu sduwlflsdwlqj frxqwulhv e| dovr ghpdqglqj d vljql�fdqw suhplxp wr krog wkhlu ghew1 Gxulqj

wklv shulrg wkh frxsolqj frh!flhqw phdvxuhg lwv odujhvw ydoxh +;3(, frpsduhg wr doo rwkhu hqgrjhqrxv

vkrfnv +l1h1 vkrfnv zklfk fdq eh wudfhg wr dq hyhqw dvvrfldwhg zlwk wkh uhjlrq,1 Wkh �uvw sulqflsdo

frpsrqhqw frh!flhqwv ri Yhqh}xhodq Sdu dqg Glvfrxqw ghew suryhg wr eh wkh odujhvw +dvvrfldwhg zlwk

pruh yrodwlolw|, gxulqj wkh Whtxlod fulvlv e| d vljql�fdqw pdujlq frpsduhg wr wkh rwkhu frxqwulhv1

Wklv uhvxow lv qrw vxusulvlqj> Yhqh}xhod kdv wkh vpdoohvw hfrqrp| dqg rxwvwdqglqj ghew vl}h ri wkh

irxu frxqwulhv1 Wkh vwuxfwxuh ri wkh vhfrqg sulqflsdo frpsrqhqw lqglfdwhv wkdw wkh pdunhw wdnhv

wkhvh wzr idfwv lqwr dffrxqw1 Urxjko| <( ri wkh pryhphqw lq wkh pdunhw ryhu wkh shulrg lv dwwulexwhg

wr wkh vhjuhjdwlrq ri Yhqh}xhodq Ghew iurp wkh uhvw ri wkh uhjlrq1 Sulru wr wkh Whtxlod Fulvlv wkh

pdunhw fohduo| glvwlqjxlvkhg wr d pxfk odujhu ghjuhh wkh Eudg| Ghew ri hdfk frxqwu| zlwk gl�huhqfhv

44



lq |lhogv udqjlqj iurp :8es0933es ehwzhhq frxqwulhv1 Wklv pdunv wkh odvw wlph lq zklfk zh zrxog

revhuyh wklv ohyho ri |lhog gl�huhqwldwlrq ehwzhhq Odwlq ghewru frxqwulhv1

Ph{lfr frqwlqxhg wr uhho iurp wkh h�hfwv ri wkh Whtxlod Fulvlv lq wkh iroorzlqj shulrg1 Zlwk fdvk

uhvhuyhv qhduo| ghsohwhg/ Ph{lfr zdv idfhg zlwk wkh survshfw ri ghidxowlqj rq lw*v vkruw whup orfdo

fxuuhqf| dqg groodu ghqrplqdwhg ghew reoljdwlrqv/ Fhwhv dqg Whvrerqrv1 Iroorzlqj dq dsshdo wr wkh

Xqlwhg Vwdwhv ri Dphulfd duudqjhphqwv zhuh pdgh wr h{whqghg d vshfldo olqh ri fuhglw iurp wkh X1V1

Wuhdvxu|/ vhfxuhg e| shwurohxp uhvhuyhv1 Wklv h�hfwlyho| dprxqwv wr d edlorxw wkdw hqdeohg Ph{lfr

wr phhw lw*v ghew reoljdwlrqv1 Ilqdqfldo lqvwlwxwlrqv/ sulpdulo| lq wkh Xqlwhg Vwdwhv/ kdg vljql�fdqw

h{srvxuh wr Ph{lfdq ghew dqg qhlwkhu wkh| qru wkh X1V1 Jryhuqphqw zdqwhg d uhsod| ri hyhqwv wkdw

kdg wudqvsluhg lq wkh 4<;3*v1 Wklv kdg d surirxqg h�hfw rq wkh pdunhw1 Iluvw/ wkh Xqlwhg Vwdwhv/

lq uhfrjql}lqj wkh uhodwlyh lpsruwdqfh ri wkh uhjlrq/ sodfhg dq lpsolflw  rru rq wkh ydoxh ri wkh ghew1

Vhfrqg/ lqyhvwruv zrxog khqfhiruwk sodfh pruh hpskdvlv rq wkh uhjlrq dv zkroh wkdq rq lqglylgxdo

frxqwulhv1 Zlwk d frxsolqj frh!flhqw qhduo| dv kljk gxulqj wkh Whtxlod Fulvlv/ :<(/ wkh Eudg|

Ghew pryhg lq �orfnvwhs�/ dv wkh pdunhw uhdfwhg wr wkh fulvlv dqg wkh Ph{lfdq �grooduv0iru0rlo�

qhjrwldwlrqv1 Wkhvh hyhqwv zhuh dovr uhvsrqvleoh iru wuljjhulqj d vljql�fdqw vwuxfwxudo fkdqjh lq wkh

vhfrqg sulqflsdo frpsrqhqw iurp wkh suhylrxv shulrg1 Wkh grplqdqw lqwud0uhjlrqdo uhodwlrqvkls/

dffrxqwlqj iru :
�

� ( ri wkh pdunhw*v dfwlylw|/ doprvw h{foxvlyho| uh hfwv wkh pryhphqw ri Yhqh}xhod

yhuvxv Ph{lfr zkloh uhohjdwlqj Dujhqwlqd dqg Eud}lo dv lqwud0uhjlrqdo e|vwdqghuv1

Wkh shulrg fryhulqj Mxo| 4<<8 wkurxjk Ghfhpehu 4<<8 zdv uhodwlyho| ehqljq dv wkh pdunhw

frqwlqxhg wr gljhvw wkh hyhqwv ri wkh suhylrxv vl{ prqwkv1 Wkh prvw lpsruwdqw ghyhorsphqw zlwk

uhvshfw wr wklv shulrg zdv wkh hphujhqfh ri wkh vhfrqg sulqflsdo frpsrqhqw dv d vljql�fdqw idfwru

lq h{sodlqlqj wkh pryhphqw ri wkh pdunhw1 Lw lv qrwhzruwk| wkdw wkh vhfrqg sulqflsdo frpsrqhqw

dozd|v h{lvwhg exw rqo| lq d olplwhg fdsdflw| xqwlo wklv shulrg1 Dffrxqwlqj iru doprvw 4:( ri wkh

pdunhw yduldqfh lq wklv shulrg/ wkh vhfrqg sulqflsdo frpsrqhqw lvrodwhg wkh uhodwlyh |lhog vsuhdg

zlghqlqj ri Yhqh}xhod yhuvxv Dujhqwlqd/ Ph{lfr dqg wr d ohvvhu ghjuhh Eud}loldq Sdu Erqgv1

Gxulqj 4<<9/ fruuhvsrqglqj hvvhqwldoo| wr wkh irxuwk dqg �iwk zlqgrzv/ zh zlwqhvv wkh ehjlqqlqj
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ri d 5
�

� |hdu shulrg ri klvwrulfdoo| xqsuhfhghqwhg lqyhvwru ghpdqg ri Odwlq Dphulfdq ghew1 Wkh

Pdufk 4<<9 X1V1 Hpsor|phqw Uhsruw surylghg wkh rqo| vljql�fdqw vkrfn gxulqj wkh shulrg dv wkh

pdunhw zdv fdxjkw r� jxdug zkhq :33> 333 qhz mrev zhuh dgghg wr wkh X1V1 hfrqrp|/ vljqdolqj wkh

srvvlelolw| ri lq dwlrq1 Dujhqwlqh Eudg| Ghew fohduo| kdg wkh prvw dgyhuvh uhdfwlrq wr wkh uhsruw/ gxh

wr Dujhqwlqd*v groodul}dwlrq surjudp wkdw gluhfwo| shjv wkhlu fxuuhqf| wr wkh X1V1 groodu1 Uh hfwlyh

ri erwk wkh hpsor|phqw vkrfn dqg ryhudoo lqyhvwru frq�ghqfh lq wkh uhjlrq/ wkh frxsolqj frh!flhqw

phdvxuhg :7(/ uhsuhvhqwlqj dq lqfuhdvh ri 43( ryhu wkh suhylrxv shulrg dqg pdlqwdlqhg wklv ohyho

iru wkh odwwhu kdoi ri 4<<91 Surjuhvvlqj iurp wkh irxuwk wr �iwk shulrgv vdz d vljql�fdqw fkdqjh

lq wkh vwuxfwxuh ri wkh vhfrqg sulqflsdo frpsrqhqw1 Xs xqwlo wkh vhfrqg kdoi ri 4<<9/ wkh vhfrqg

sulqflsdo frpsrqhqw fdswxuhg wkh pdunhw yduldqfh dwwulexwhg wr Yhqh}xhod yhuvxv Dujhqwlqd/ Eud}lo

dqg Ph{lfr1 Wklv uhodwlrqvkls vkliwhg wr uh hfw d �qruwk yhuvxv vrxwk� uhjlrqdo pryhphqw ehwzhhq

Yhqh}xhod dqg Ph{lfr rq wkh rqh kdqg yhuvxv Dujhqwlqd dqg Eud}lo rq wkh rwkhu1 Fohduo|/ zlwk wkh

iruphu wzr frxqwulhv khdylo| ghshqghqw rq rlo uhyhqxhv lw lv zruwk lqyhvwljdwlqj wkh srwhqwldo lpsdfw

fuxgh rlo sulfhv pd| kdyh rq wkh uhohydqfh ri wklv vwuxfwxuh +vhh Dsshqgl{ E,1 Zh eholhyh wkdw wkh

ghfuhdvh lq wkh vhfrqg sulqflsdo frpsrqhqw iurp 47( wr :( ehwzhhq wkh �uvw dqg vhfrqg kdoi ri

4<<9 fdq eh dwwulexwh wr wkh vwuxfwxudo fkdqjh wkdw rffxuuhg/ l1h1 d vkliw wr d pruh �prqrolwklf�

shufhswlrq ri wkh uhjlrq +dqg lwv khplvskhuhv,1

Lq 4<<:/ wzr h{rjhqrxv vkrfnv ruljlqdwlqj lq Dvld surylghg wkh wzr odujhvw frxsolqj frh!flhqw

phdvxuhphqwv gxulqj wkh hqwluh revhuydwlrq shulrg1 Wkhvh ehfdph nqrzq dv wkh Wkdl Edkw Fxuuhqf|

Fulvlv dqg wkh Dvldq Iox1 Zh fkdudfwhul}h wkhvh hyhqwv dv dfxwh vkrfnv kdylqj d olplwhg/ qhjdwlyh

lpsdfw rq wkh Odwlq Eudg| pdunhw iru d uhodwlyho| deeuhyldwhg wlph shulrg1 Dv wkh �uvw vljql�fdqw

h{whuqdo vkrfn wr wkh pdunhw/ wkh Wkdl Edkw Fxuuhqf| fulvlv lq odwh vsulqj ri 4<<: ixuwkhu vrolgl�hg

wkh lpsruwdqfh ri wkh frxsolqj frh!flhqw sulpdulo| dw wkh h{shqvh ri d vkliw ri yduldqfh iurp wkh

wklug dqg kljkhu rughu frpsrqhqwv1 Wkh sursruwlrq ri pdunhw yduldqfh dwwulexwhg wr wkh vhfrqg

sulqflsdo frpsrqhqw ghfuhdvhg voljkwo| krzhyhu1 Wkh vwuxfwxuh ri wkh vhfrqg frpsrqhqw uhyhuwhg

edfn wr dq lqwud0uhjlrqdo yrodwlolw| gulyhq e| Yhqh}xhod rq rqh vlgh dqg Dujhqwlqd/ Eud}lo/ dqg
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Ph{lfr rq wkh rwkhu1 Iroorzlqj d vpdoo uhvslwh ri vl{ prqwkv/ wkh Dvldq Iox klw dq douhdg| vkdn|

lqyhvwru frq�ghqfh edvh lq wkh uhjlrq dv Sdu dqg Glvfrxqw Eudg| Erqgv pryhg wrjhwkhu doprvw <3(

ri wkh wlph1 Wkh suhvhqfh ri wkhvh wzr vkrfnv uhlqirufhg wkh lpsruwdqfh ri d frxsolqj frh!flhqw1

Ehiruh wkh fulvlv wkh �uvw sulqflsdo frpsrqhqw h{sodlqhg :8( ri wkh pdunhw*v pryhphqw/ d uhodwlyho|

kljk fruuhodwlrq vwdwh/ ehiruh �mxpslqj� wr d pruh h{wuhph vwdwh dv d uhvxow ri wkh wzr h{whuqdo

vkrfnv1 Wklv ghprqvwudwhv wkh �khug phqwdolw|� ri lqyhvwlqj zlwklq wkh uhjlrq1 Zlwk vxfk d

vljql�fdqw sursruwlrq ri wkh pdunhw pryhphqw dffrxqwhg iru e| wkh �uvw frpsrqhqw wkh vhfrqg

sulqflsdo frpsrqhqw ehfdph lppdwhuldo/ mxvw ehorz 7(1

Wkh �uvw kdoi ri 4<<; zloo eh uhphpehuhg dv wkh �fdop ehiruh wkh vwrup�1 Lqyhvwru sduwlflsdwlrq

lq wkh pdunhw zdv dw ixoo wlow zlwk |lhogv rq Sdu dqg Glvfrxqw Erqgv uhdfklqj klvwrulfdoo| wkhlu

orzhvw ohyhov1 Wkh frxsolqj frh!flhqw uhwxuqhg wr d pruh prghvw ohyho ri mxvw ryhu :8( dqg wkh

vhfrqg sulqflsdo frpsrqhqw grxeohg lq lpsruwdqfh wr urxjko| ;(1 Krzhyhu wkh vhfrqg sulqflsdo

frpsrqhqw fkdqjhv vwuxfwxuh rqfh djdlq/ lvrodwlqj wkh uhodwlrqvkls ri Yhqh}xhod yhuvxv Dujhqwlqd

dqg Eud}lo zlwk Ph{lfr h�hfwlyho| qrq0sduwlflsdqwv1

Wkh fdwdo|vw iru zkdw zloo eh uhphpehuhg dv rqh ri wkh prvw gudpdwlf �qdqfldo hyhqwv ri wkh

odvw ghfdgh zdv Uxvvld*v ghidxow ri orfdo fxuuhqf| h{whuqdo ghew1 Wkh qhdu0froodsvh ri Uxvvld*v

hfrqrplf iudphzrun zdv wuljjhuhg e| wkh Uxeoh fxuuhqf| ghydoxdwlrq lq Dxjxvw ri 4<<; dv lqyhvwru

frq�ghqfh lq wkh delolw| ri wkh Uxvvldq jryhuqphqw wr phhw lwv reoljdwlrqv suhflslwrxvo| hurghg ryhu

wkh vxpphu1 E| hduo| idoo Uxvvld kdg lqghhg qrw rqo| ghidxowhg rq orfdo fxuuhqf| ghew ru JNR*v
�

exw dovr rq ghew lvvxhg gxulqj wkh Vrylhw0hud1 Wklv hyhqw kdg vljql�fdqw uhshufxvvlrqv wkurxjkrxw

wkh �qdqfldo zruog dqg surpswhg d vwurqj �  ljkw wr txdolw|� dv lqyhvwruv krdughg wkh jryhuqphqw

ghew ri wkh Xqlwhg Vwdwhv dqg Hxurshdq jryhuqphqwv1 Odwlq Dphulfdq Sdu dqg Glvfrxqw Ghew/

zklfk zhuh |lhoglqj ;�<( mxvw d ihz prqwkv ehiruh/ qrz wudghg zlwk |lhogv lq wkh udqjh ri 45�46(1

Ri sduwlfxodu lqwhuhvw iurp wkh SFD ylhzsrlqw lv wkh idfw wkdw wkh frxsolqj frh!flhqw ghfuhdvhg iurp
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wkh suhylrxv shulrg wr 9<( iurp :9( dqg wkh vhfrqg sulqflsdo frpsrqhqw uhjlvwhuhg lwv shdn yduldqfh

ri 4<(1 Wkhuhiruh/ ghvslwh wkh zlghqlqj ri vsuhdgv/ wkh frxsolqj frh!flhqw glg qrw ulvh wr wkh ohyhov

ri 4<<:1 Zh frqmhfwxuh wkdw wkh forvh hfrqrplf uhodwlrqvkls wkdw h{lvwv ehwzhhq Ph{lfr dqg wkh

Xqlwhg Vwdwhv dqg Dujhqwlqd*v X1V1 Groodu0olqnhg hfrqrplf srolf| xqghuolhv wklv skhqrphqrq1 Iru

h{dpsoh/ wkh gdwd vkrzv wkdw wkh |lhogv iru Eud}loldq dqg Yhqh}xhodq ghew lqfuhdvhg vljql�fdqwo|

pruh wkdq wkrvh ri Dujhqwlqd dqg Ph{lfr1 Gxulqj wklv shulrg ri wxuprlo/ wkh odujh lpsruwdqfh ri

wkh vhfrqg sulqflsdo frpsrqhqw uh hfwhg wkh ulvn suhplxp ghpdqghg iru kroglqj Yhqh}xhodq ghew

uhodwlyh wr wkh uhvw ri wkh uhjlrq1 Zh dovr eholhyh wkdw zkhq wkh Eudg| Erqg pdunhw fdph xqghu

gxuhvv lq wkh Idoo ri 4<<;/ wkh odfn ri rxwvwdqglqj lvvxdqfh vl}h ri wkh Yhqh}xhodq Eudg| Ghew dqg lwv

vpdoohu hfrqrp| uhodwlyh wr wkh rwkhu frxqwulhv zhuh wkh vljql�fdqw idfwruv wkdw d�hfwhg wkh lqfuhdvh

lq lpsruwdqfh ri wkh vhfrqg frpsrqhqw1

Whslg lqyhvwru frq�ghqfh uhwxuqhg wr wkh uhjlrq iroorzlqj wkh Uxvvldq Phowgrzq exw lw zdv

vkruw olyhg/ dv Eud}lo ghydoxhg lwv fxuuhqf| lq Mdqxdu| 4<<<1 Wklv uhvxowhg lq dq lqfuhdvh lq wkh

frxsolqj frh!flhqw iurp mxvw ehorz :3( wr :8( frplqj sulpdulo| dv d uhvxow ri d vkliw ri pdunhw

yduldqfh iurp wkh vhfrqg sulqflsdo frpsrqhqw1 Wkh odwwhu ghfuhdvhg 5=8( wr 49(1 Eud}loldq Sdu dqg

Glvfrxqw Ghew h{shulhqfhg wkh odujhvw devroxwh dqg uhodwlyh fkdqjh lq wkh �uvw sulqflsdo frpsrqhqw

frh!flhqwv iurp wkh suhylrxv shulrg dqg duh sulpdulo| uhvsrqvleoh iru wkh lqfuhdvh lq yduldqfh ryhu

wkh suhylrxv shulrgv frxsolqj frh!flhqw1 Wkh lpsdfw ri wkh Eud}loldq ghydoxdwlrq zdv dovr ihow

dw wkh ohyho ri wkh vhfrqg sulqflsdo frpsrqhqw1 Wkh pdunhw fohduo| irfxvhg rq wkh uhodwlrqvkls

ehwzhhq Eud}lo dqg Yhqh}xhod gxulqj wklv shulrg1 Wkh pdunhw shufhlyhg/ rq d uhodwlyh edvlv/ wkdw

wkh ulvn lqkhuhqw lw wdnlqj d srvlwlrq lq Eud}loldq ghew zdv juhdwhu wkdq wkdw ri Yhqh}xhod1 Wklv zdv

uh hfwhg lq wkh lqfuhdvhg |lhog vsuhdg iru lqyhvwlqj lq Eud}lo1

Wkh odvw kdoi ri 4<<< dqg wkh �uvw kdoi ri 5333 vhh wkh ghfuhdvh lq lpsruwdqfh ri wkh frxsolqj

frh!flhqw/ phdvxulqj 97( dqg 93( uhvshfwlyho|/ ohyhov qrw vhhq vlqfh wkh vhfrqg kdoi ri 4<<81 Vwd0

elolw| dqg lqyhvwru frq�ghqfh judgxdoo| uhwxuqhg wr wkh pdunhw iroorzlqj wkh Eud}loldq ghydoxdwlrq1

Krzhyhu lw lv txlwh fohdu wkdw wkh Sdu dqg Glvfrxqw ghew ri wkh uhvshfwlyh frxqwulhv duh ylhzhg pruh
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rq dq lqglylgxdo edvlv wkdq dv d froohfwlyh zkroh1 Wkh SFD prgho frq�upv wklv zlwk wkh �uvw

vljql�fdqw dsshdudqfh ri wkh wklug sulqflsdo frpsrqhqw1 Xqiruwxqdwho|/ gudzlqj dq| orqj whup

frqfoxvlrqv edvhg rq wkh frqwulexwlrq ri wkh wklug sulqflsdo frpsrqhqw lv gl!fxow ehfdxvh lw glg qrw

sod| d vljql�fdqw uroh ehiruhkdqg1 Zkdw zh fdq frq�up krzhyhu lv d gl�xvlrq ri pdunhw yduldqfh

iurp wkh �uvw sulqflsdo frpsrqhqw wr wkh wklug dqg kljkhu rughu frpsrqhqwv1 Wkh vhfrqg sulqflsdo

frpsrqhqw vwuxfwxudoo| uhyhuwv wr lwv klvwrulfdo irup exw ghfuhdvhv voljkwo| lq vljql�fdqfh gxulqj wkh

�uvw kdoi ri 53331

Dvvrfldwlqj wkh uhvxowv ghulyhg iurp wkh SFD dqdo|vlv wr wkh ehkdylru ri wkh pdunhw ryhu wkh

sdvw �yh |hduv fhuwdlqo| surprwhv d vhqvh ri uhdolvp dqg ehwwhu xqghuvwdqglqj ri wkh Odwlq Dphulfdq

Eudg| Erqg ghew pdunhw wkdq zkdw zdv revhuyhg xqghu d vlqjoh shulrg vwdwlf vfhqdulr1 Zlwk doo

ri wklv lqirupdwlrq qrz dydlodeoh zh fdq wxuq rxu h�ruwv wrzdugv dqvzhulqj vrph ri wkh txhvwlrqv

wkdw zhuh srvhg ehiruhkdqg1

7 Sulqflsdo Frpsrqhqw Dqdo|vlv= Wkh Vwuxfwxuh Uhyhdohg

714 Frxsolqj Frh!flhqw

Wkh frxsolqj frh!flhqw +shufhqw ri yduldqfh h{sodlqhg e| wkh �uvw frpsrqhqw, zduudqwv forvhu

dwwhqwlrq/ gxh wr lwv lpsruwdqfh lq xqghuvwdqglqj �uhjlrqdo ulvn�1 Wkhuh duh wkuhh uhjlphv wkdw

phdvxuh wkh ghjuhh wr zklfk wkh Eudg| Erqg ghew pryhv froohfwlyho| lq d jlyhq shulrg= zhdn/ vwurqj/

dqg h{wuhph1 Wr jdxjh wkh uhodwlyh vwuhqjwk ri wkh frxsolqj/ zh irfxv rq +l, pdunhw gluhfwlrq ru

vwdwh +ll, yrodwlolw| ri wkh vryhuhljq |lhog fkdqjhv iru wkh lqglylgxdo sdu dqg glvfrxqw erqgv +vhh �jxuh

ehorz,/ +lll, w|sh ri wkh glvorfdwlrq hyhqw dqg +ly, wkh devroxwh ohyho ri wkh frxsolqj frh!flhqw1
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Iljxuh 43= Sdu dqg Glvfrxqw Erqg Vryhuhljq \lhog Vsuhdg Yduldqfh Ohyhov

D frxsolqj frh!flhqw ri ohvv wkdq 98( lqglfdwhv wkdw wkh Odwlq Dphulfdq Eudg| Erqg ghew lv

qrw zhoo fruuhodwhg1 D zhdn frxsolqj lv lqglfdwlyh ri �udqjh erxqg� pdunhw ehkdylru/ zkhuh pruh
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hpskdvlv lv sodfhg rq wkh lqglylgxdo frxqwu| ulvn dv rssrvhg wr uhjlrqdo ulvn1 Zhdn frxsolqjv whqg

wr iroorz surwudfwhg glvorfdwlrq hyhqwv dqg uhsuhvhqw d shulrg lq zklfk wkh pdunhw uh0hvwdeolvkhv dq

htxloleulxp dv lw dvvhvvhv wkh lpsdfw ri wkh vkrfn1

Dw wkh rssrvlwh hqg ri wkh vshfwuxp/ d uhjlph lv frqvlghuhg h{wuhph zkhq wkh frxsolqj frh!flhqw

h{fhhgv ;3(1 Gxulqj h{wuhph frxsolqj uhjlphv/ dq doprvw rqh0wr0rqh uhodwlrqvkls h{lvwv lq wkh

gluhfwlrqdo pryhphqw ri wkh uhvshfwlyh Eudg| Erqg ghew1 Pdunhw sduwlflsdqwv glvuhjdug wkh ulvn

dvvrfldwhg zlwk lqyhvwlqj lq dq lqglylgxdo frxqwu| dqg irfxv doprvw h{foxvlyho| rq wkh djjuhjdwh ulvn

ri wkh uhjlrq1 Wkhuh duh wzr ixqgdphqwdo idfwruv wkdw zh eholhyh duh uhvsrqvleoh iru wkh pdunhw wr

dfklhyh vxfk d kljk ohyho ri fruuhodwlrq> �uvw/ dq dfxwh h{rjhqrxv vkrfn wr wkh uhjlrq dqg vhfrqg/ wkh

vwdwh ri wkh pdunhw suhfhglqj wkh glvorfdwlrq hyhqw1 Dq dfxwh h{rjhqrxv vkrfn/ vxfk dv wkh Dvldq

Iox ru Wkdl Edkw fxuuhqf| fulvlv/ suhvhqwv wkh pdunhw zlwk d glohppd= xqdeoh wr gluhfwo| dwwulexwh

wkh vkrfn wr d uhjlrqdo vrxufh/ wkh pdunhw dvvxphv d ghihqvlyh srvwxuh wkdw lqglvfulplqdwho| lpsdfwv

wkh uhjlrq1 Hylghqfh ri wklv lv vhhq lq wkh uhodwlyho| orz yrodwlolw| ri wkh vryhuhljq |lhog fkdqjhv dv

wkh pdunhw �mxpsv� lq uhvsrqvh wr wkh vkrfn1 Wklv h�hfw lv ixuwkhu pdjql�hg e| dq douhdg| vwurqj

gluhfwlrqdo fruuhodwlrq lq wkh pdunhw ohdglqj xs wr wkh vkrfn wkdw xowlpdwho| uhvxowv lq dq h{wuhph

ohyho ri frxsolqj1

Vwurqj frxsolqj vwdwhv duh revhuyhg zkhq wkh frh!flhqw olhv ehwzhhq 98(� ;3( dqg lqglfdwhv

wkdw d kljk ghjuhh ri fruuhodwlrq h{lvwv lq wkh djjuhjdwh pryhphqw ri wkh Eudg| Erqg ghew1 D

vwurqj frxsolqj vwdwh fdq h{lvw lq wzr yhu| gl�huhqw pdunhw dqg yrodwlolw| hqylurqphqwv/ qdpho|/ +l,

lq wkh suhvhqfh ri d surwudfwhg glvorfdwlrq hyhqw zkhq pdunhw yrodwlolw| uhdfkhv h{wuhph ohyhov/ vxfk

dv wkh Whtxlod Fulvlv dqg Uhdo fxuuhqf| ghydoxdwlrq/ ru/ +ll, gxulqj shulrgv lq zklfk pdunhw ghpdqg

iru Odwlq Dphulfdq ghew uhdfkhv +htxdoo|, hxskrulf ohyhov xqghu orz yrodwlolw| frqglwlrqv1

715 Vwuxfwxudo Lqwhjulw| ri wkh Sulqflsdo Frpsrqhqwv

Rq wkh zkroh/ zkhq zh frqvlghu wkh wkuhh sulpdu| Odwlq Dphulfdq frxqwulhv/ Ph{lfr kdv wkh vpdoohvw

frh!flhqwv lq �uvw sulqflsdo frpsrqhqw hohphqwv1 Wklv uh hfwv d juhdwhu shufhlyhg vwdelolw| rq wkh
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sduw ri wkh pdunhw/ lq uhodwlrq wr wkh rwkhu frxqwulhv1 Lq odujh sduw/ wklv lv gxh wr wkh forvh

uhodwlrqvkls wr wkh Xqlwhg Vwdwhv ri Dphulfd dqg wkh h�hfwlyhqhvv ri lw*v �vfdo dqg prqhwdu| srolf|1

Wkh uhfhqw xsjudghv lq fuhglw zruwklqhvv ri Ph{lfdq Eudg| Ghew pd| lq sduw h{sodlq zk| wkh

frxsolqj frh!flhqw iru wkh sdvw |hdu uhpdlqv dw vxfk orz ohyhov1 Xs xqwlo Qryhpehu 4<<:/ Dujhqwlqh

Eudg| Ghew suryhg wr eh pxfk pruh vhqvlwlyh wr uhjlrqdo pryhphqwv wkdq Eud}lo1 Vlqfh wkdw srlqw

krzhyhu wkh h{dfw rssrvlwh kdv ehhq wuxh1 Wkh uhodwlyh vwdelolw| ri Dujhqwlqh ghew yhuvxv Eud}loldq

ghew lv eholhyhg wr uhvxow iurp Dujhqwlqd*v X1V1 groodul}dwlrq surjudp1

Wkh vhfrqg sulqflsdo frpsrqhqw vshfl�fdoo| phdvxuhv wkh grplqdqw lqwud0uhjlrqdo uhodwlrqvkls

ehwzhhq wkh sdu dqg glvfrxqw erqgv ri wkh sduwlflsdwlqj frxqwulhv1 Xqolnh wkh �uvw SFD/ wkh

vhfrqg SFD lv vwuxfwxudoo| g|qdplf dqg fdq ydu| vljql�fdqwo| iurp shulrg wr shulrg1 Lq sduwlfxodu

lw zrxog kdyh ehhq frxqwhulqwxlwlyh iru wkh vwuxfwxuh ri wkh vhfrqg sulqflsdo frpsrqhqw wr uhpdlq

vlplodu jlyhq wkh hfrqrplf hyhqwv zklfk d�hfwhg wkh uhjlrq1 Dv wkh wdeoh ehorz lqglfdwhv/ wkh

prvw iuhtxhqwo| revhuyhg vwuxfwxuhv lvrodwh wkh pryhphqwv ehwzhhq wkh Sdu dqg Glvfrxqw ghew ri

Yhqh}xhod yhuvxv wkh ghew ri Dujhqwlqd/ Eud}lo dqg Ph{lfr
� �

1

Second PCA Structure Number of
Observations

Venezuela vs. Argentina/Mexico/Brazil 5
Venezuela vs. Argentina/Brazil 2
Venezuela vs. Argentina/Mexico 1
Venezuela vs. Brazil or Mexico 1 each

Wdeoh 4= Vhfrqg SFD G|qdplf Vwuxfwxuhv

Fohduo|/ wkh vhfrqg SFD vwuxfwxuh lv gh�qhg e| Yhqh}xhod yhuvxv Dujhqwlqd/ Eud}lo/ dqg Ph{lfr1

Shulrgv lq zklfk wkh uhodwlrqvkls glg qrw krog wuxh duh wkrvh revhuydwlrq zlqgrzv wkdw frqwdlqhg d

glvorfdwlrq hyhqw ruljlqdwlqj zlwklq Odwlq Dphulfd ru gxulqj d shulrg lq zklfk wkh vwuhqjwk ri wkh

frxsolqj frh!flhqw zdv hlwkhu vwurqj ru h{wuhph1

Dv zh kdg qrwhg hduolhu/ wkh wdeoh dffrxqwv iru rqo| whq rxw ri wkh wzhoyh shulrgv1 Zh kdyh
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h{foxghg wkrvh vhfrqg SFD vwuxfwxuhv iurp wkh dqdo|vlv gxh wr wkh vwdwlvwlfdo lqvwdelolw| ri wkh

frh!flhqwv1 Lq sduwlfxodu wkh dv|pswrwlf vwdqgdug huuruv/ zklfk vhuyh dv dssur{lpdwh hvwlpdwhv

ri wkh yduldelolw| lq wkh frh!flhqwv/ zhuh zhoo deryh dffhswdeoh olplwv1 +Zh uhihu wkh uhdghu wr

Dsshqgl{ G zklfk surylghv d pruh lq ghswk h{sodqdwlrq lqwr vwdwlvwlfdo vwdelolw| ri SFD dv lw

uhodwhv wr wkh dqdo|vlv,

716 Frqwudvw ri Vwdwlf dqg G|qdplf SFD

Li zh frqvlghu wkh uhvxowv ri vwdwlf SFD dv uhsuhvhqwdwlyh ri d orqj0whup vwdwlvwlfdo pdunhw phdq ri

vruwv dqg wkrvh ri g|qdplf SFD uhsuhvhqwlqj vkruw0whup pdunhw ehkdylru wkhuh h{lvwv vljql�fdqw

gl�huhqfhv ehwzhhq wkh wzr1 Wkh prvw vwulnlqj h{dpsoh ri zklfk lv wkh ehkdylru ri wkh frxsolqj

frh!flhqw1 Rq wkh edvlv ri wkh fulwhuld xvhg wr ghwhuplqh wkh frxsolqj frh!flhqw uhjlph zh zrxog

fdwhjrul}h wkh vwdwlf frxsolqj frh!flhqw dv pdujlqdoo| vwurqj lqglfdwlqj wkdw wkh pdunhw pryhv lq

d uhodwlyho| kljk fruuhodwhg pdqqhu zlwk prghudwh yrodwlolw|1 Lw lv txlwh fohdu e| wklv mxqfwxuh wkdw

erwk wkh frxsolqj frh!flhqw dqg pdunhw yrodwlolw| lq d g|qdplf SFD hqylurqphqw ehkdyh zlwk

vljql�fdqw yduldelolw|1 Wkh iruphu pryhv ehwzhhq dq xsshu erxqgdu| ri <3( dqg orzhu erxqgdu|

ri 93(/ zkloh wkh odwwhu/ rq vhyhudo rffdvlrqv/ h{klelwv vxvwdlqhg shulrgv ri kljk yrodwlolw|1 +Iru

frpsdudwlyh sxusrvhv zh frqwudvw wkh �uvw SFD sursruwlrq ri yduldqfh iru vwdwlf/ g|qdplf/ dqg

zkdw zh uhihu wr dv frqwlqxrxv lq Dsshqgl{ F1, Rq wklv edvlv dorqh zh frqfoxgh wkdw wkhuh lv

d kljk ghjuhh ri ulvn lq ryhu ru xqghu0hvwlpdwlqj wkh ehkdylru ri wkh pdunhw li frqvlghulqj rqo|

vwdwlf SFD1 Wklv idfw lv ixuwkhu uhlqirufhg zkhq zh pdnh frpsdulvrqv lqyroylqj wkh �uvw sulqflsdo

frpsrqhqw frh!flhqwv ru vwuxfwxuh ri wkh vhfrqg SFD1 Zlwk uhvshfw wr wkh odwwhu/ lw lv hylghqw wkdw

wkh vwdwlvwlfdo vljql�fdqfh ri wkh vhfrqg SFD lv qrw dozd|v pdwhuldo qru grhv lw frqvlvwhqwo| uh hfw

d vwdwlf vwuxfwxuh1 Wkh h�hfwv ri glvorfdwlrqv duh pxwhg xqghu vwdwlf dqdo|vlv vlqfh zh duh xqdeoh

wr dvfhuwdlq wkhlu lpsdfw rq d jlyhq frxqwu| ru wkh uhjlrq dv d zkroh1

Wkuhh idfwruv zhuh xwlol}hg wr prgho wkh ehkdylru ri wkh pdunhw xqghu vwdwlf dqdo|vlv/ krzhyhu/

vwdelolw| olplwdwlrqv ru wkh odfn ri vwuxfwxudo frqvlvwhqf| olplwhg wkh g|qdplf SFD wr wkh �uvw
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wzr sulqflsdo frpsrqhqwv +Vhh Dsshqgl{ G,1 Wkh wzr0idfwru g|qdplf SFD prgho dffrxqwhg iru

rq dyhudjh ;8( ri wkh sursruwlrq ri pdunhw yduldqfh zlwk xsshu dqg orzhu olplwv ri :3( dqg <6(

uhvshfwlyho|1 Wklv frpsduhv wr d <3( sursruwlrq ri pdunhw yduldqfh xqghu d wkuhh idfwru vwdwlf SFD

prgho1 Zh frqwhqg wkdw dowkrxjk rqh ohvv idfwru lv xwlol}hg g|qdplf SFD surylghv d pxfk pruh

uhdolvwlf lqwhusuhwdwlrq ri wkh pdunhw*v ehkdylru dw zkdw zh eholhyh lv d uhodwlyho| vpdoo vwdwlvwlfdo

frvw1

Iru wkrvh uhdghuv lqwhuhvwhg lq ylhzlqj wkh uhvxowv iru wkh wklug dqg kljkhu rughu frpsrqhqwv zh

kdyh lqfoxghg lq Dsshqgl{ H wkh fryduldqfh pdwulfhv iru hdfk ri wkh wzhoyh wudglqj shulrg zlqgrzv

dv zhoo dv wkh fryduldqfh pdwul{ xvhg iru vwdwlf dqdo|vlv1

8 Frqfoxvlrqv dqg Ixuwkhu Dssolfdwlrq iru SFD

Wkh dqdo|vlv ri wklv sdshu wrrn wkh fryduldqfh ri erqg sulfhv2|lhogv lq wkh Odwlq Dphulfdq Eudg|

pdunhw dqg dqdo|}hg lwv vwuxfwxuh g|qdplfdoo|1 Sduwlfxodu dwwhqwlrq zdv jlyhq wr wkh fkdqjhv lq

wkh uhodwlyh lpsruwdqfh ri wkh idfwru lq wkh suhvhqfh ri wkh gl�huhqw pdfur0hfrqrplf vkrfnv wkdw

d�hfwhg wkh uhjlrq lq wkh sdvw vl{ |hduv1 Zh eholhyh wkdw SFD kdv khoshg wr ghwhuplqh wkh yduldwlrq

ri lpsruwdqfh lq wkh frpsrqhqwv/ ru �fruuhodwlrq ulvn�1 Lq sduwlfxodu/ wkh frqvlvwhqw dsshdudqfh ri

Yhqh}xhod dv wkh sulpdu| lqwud0uhjlrqdo vrxufh ri ulvn iroorzv fohduo| iurp rxu dqdo|vlv1 Wklv uhvxow

dorqh vkrxog kdyh lqwhuhvwlqj lpsolfdwlrqv lq whupv ri dvvhw0doorfdwlrq vwudwhjlhv iru wkh uhjlrq1 Lw

zloo eh lqwhuhvwlqj wr vwxg| wkh ixwxuh g|qdplfv ri wkh SFD dv qhz hyhqwv xqirog1

Sulqflsdo Frpsrqhqw Dqdo|vlv orrnv dw wkh pdunhw lq whupv ri yrodwlolw| dqg fruuhodwlrq ulvn/ dv

rssrvhg wr wkh pruh frqyhqwlrqdo phdvxuh ri �wrwdo uhwxuq�1 Rqh lqwhuhvwlqj vwdwlvwlf zklfk hphujhv

iurp SFD lv wkh frxsolqj frh!flhqw/ ru shufhqwdjh ri yduldqfh h{sodlqhg e| wkh �uvw frpsrqhqw1

E| revhuylqj wkh yduldwlrqv ri wkh frxsolqj dfurvv wlph/ zh fdq irup d g|qdplf slfwxuh ri krz

wkh pdunhw ylhzhg wkh �uhjlrqdo� ulvn lq wkh sdvw 9 |hduv1 D �qdo lpsruwdqw dssolfdwlrq ri idfwru

dqdo|vlv/ zklfk frxog eh wkh irfxv ri ixwxuh uhvhdufk/ lv wr xvh wkhvh uhvxowv wr frqvwuxfw fuhglw

ulvn prghov iru sulflqj ghidxow surwhfwlrq/ froodwhudol}hg erqg reoljdwlrqv dqg rwkhu fuhglw0vhqvlwlyh
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Uhihuhqfhv

^4` Dqghuvrq/ W1Z1 +4<96,= Dv|pswrwlf wkhru| iru sulqflsdo frpsrqhqw dqdo|vlv1 Dqqdov ri Pdwk0

hpdwlfdo Vwdwlvwlfv/ 67/ 455047;1

^5` Dyhoodqhgd/ P1 dqg ]kx/ \ +4<<:,1= Dq H0Dufk Prgho iru wkh Whup Vwuxfwxuh ri Lpsolhg
Yrodwlolw| ri I[ Rswlrqv1 Lqwhuqdwlrqdo Mrxuqdo ri Wkhruhwlfdo dqg Dssolhg Ilqdqfh

^6` Ghyolq/ V1M1/ Jqdqdghvlndq/ U1/ dqg Nhudplgdv/ H1P1 +4<;:,= D Judsklfdo Surfhgxuh iru Frp0
sdulqj wkh Sulqflsdo Frpsrqhqwv ri Vhyhudo Fryduldqfh Pdwulfhv1 Frppxqlfdwlrqv lq Vwdwlvwlfv

E0 Frpsxwdwlrq dqg Vlpxodwlrq/ 49/ 49404<4

^7` Ioxhu|/ E1 +4<;;,= Frpprq Sulqflsdo Frpsrqhqwv dqg Uhodwhg Pxowlyduldwh Prghov1 MrkqZloh|
) Vrqv/ Qhz \run

^8` Ixoohu/ Z1 +4<<9,= Lqwurgxfwlrq wr Vwdwlvwlfdo Wlph Vhulhv1 Mrkq Zloh| ) Vrqv/ Qhz \run

^9` Jrxuulhurx{/ Fk1/ Vfdloohw1 R1/ dqg V}didu}/ D1 +4<<:,= Hfrqrphwulh gh od Ilqdqfh1 Hg1 Hfr0
qrplfd/ Sdulv

^:` Nu}dqrzvnl/ Z1M1 +4<;7d,= Vhqvlwlylw| ri Sulqflsdo Frpsrqhqwv1 Mrxuqdo ri wkh Ur|do Vwdwlvwlfdo
Vrflhw|/ vhu1 E/ 79/ 88;08961

^;` Odorx{/ O1/Fl}hdx/ F1/ Erxfkdxg/ M0S1/ dqg Srwwhuv/ P1 +4<<<,= Qrlvh Guhvvlqj ri Ilqdqfldo
Fruuhodwlrq Pdwulfhv1 Sk|vlfdo Uhylhz Ohwwhuv ;6/ :/ 479:

^<` Olwwhupdq/ U1 dqg Vfkhlqnpdq/ M1 +4<<4,= Frpprq Idfwruv D�hfwlqj Erqg Uhwxuqv1 Mrxuqdo
ri Il{hg Lqfrph/ Mxqh/ 880941

^43` Vfkorhue/ I1S1/ Kh|hu P1K1 +4<<:,= Dssolfdwlrq ri Sulqflsdo Frpsrqhqw Dqdo|vlv wr Odujh0
Vfdoh Vshfwudo Olqh Lpdjlqj Vwxglhv ri wkh Lqwhuvwhoodu Phglxp1 Wkh Dvwursk|vlfdo Mrxuqdo/
7:8/ 4:604;:1

^44` Vwudqj/ Jloehuw +4<;;/ 6ug hg1,= Olqhdu Dojheud dqg Lwv Dssolfdwlrqv1 Vdxqghuv Froohjh Sxeolvk0
lqj/ Qhz \run

^45` Frxqwu| Dqdo|vlv Eulhiv= Fhqwudo ) Vrxwk Dphulfd1

kwws=22zzz1hld1grh1jry2hphx2fdev2yhqh}1kwpo +46 Mdqxdu| 5333,
kwws=22zzz1hld1grh1jry2hphx2fdev2ph{lixoo1kwpo +34 Iheuxdu| 5333,
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9 Dsshqgl{ D= SFD Pdwkhpdwlfdo Iudphzrun

Zh vwduw zlwk dq ;0glphqvlrqdo yhfwru>
�

�
� � �� > �

� � �� � � > = = = > � � � ��
�

/ zkhuh hdfk �
� � �� uhsuhvhqwv d vryhuhljq

|lhog fkdqjh iru d sdu ru glvfrxqw erqg ri Dujhqwlqd/ Eud}lo/ Ph{lfr ru Yhqh}xhod dw d sduwlfxodu

revhuydwlrq srlqw1 Zh uhsuhvhqw wkh wlph0vhulhv pdunhw gdwd e| wkh ;�4 yhfwru dw hdfk revhuydwlrq

srlqw s

[� @
k

�
� � �� > �

� � �� > = = = > �
� � �� l =

Zh frqvlghu wkh hpslulfdo fryduldqfh pdwul{ ri wkh yhfwru [/ gh�qhg dv V @ +v � � , > zlwk

v � � @ 4

W � 4

�	� �
[


 � �
�

�
� � �

+w. 4,� �
� � �
+w,
��

�
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+w. 4,� �
� � �

+w,
�

>

zkhuh 4 � l> m � ; dqg w udqjhv ryhu wkh qxpehu ri gd|v revhuyhg1 Wkh pdwul{ V lv v|pphwulf dqg

qrq0qhjdwlyh gh�qlwh1 Zh fdq wkhuhiruh xvh wkh vshfwudo ghfrpsrvlwlrq wkhruhp
� �
wr rewdlq

V @ E�E � @
�
[

� � � �� e� e

� =

Khuh E @ +e � > ===>e � , uhsuhvhqwv dq ruwkrjrqdo pdwul{ kdylqj wkh sulqflsdo frpsrqhqwv dv lwv

froxpqv1 Wkh pdwul{ � lv gldjrqdo> lwv hqwulhv duh wkh fkdudfwhulvwlf urrwv vruwhg lq ghfuhdvlqj

rughu/ � � � � � � = = = � � � = Wklv ghfrpsrvlwlrq doorzv xv wr lqwhusuhw wkh yhfwru ri |lhog fkdqjhv [

dv d vxp ri udqgrp ruwkrjrqdo frpsrqhqwv/ l1h1/

[ @ [.

�
[

� � �
s

� � e� q� >
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zlwk q� ehlqj xqfruuhodwhg udqgrp yduldeohv zlwk phdq }hur dqg yduldqfh rqh1
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: Dsshqgl{ E= Fuxgh Rlo dqg Eudg| Erqg Ghew

Hduolhu lq wkh dqdo|vlv zh vshfxodwhg wkdw rqh ri wkh idfwruv wkdw pd| kdyh uhvxowhg lq d vhfrqg

sulqflsdo frpsrqhqw wkdw glylghg Yhqh}xhod dqg Ph{lfr iurp Dujhqwlqd dqg Eud}lo zdv wkh iruphu

wzr frxqwulhv* khdy| ghshqghqfh rq rlo uhyhqxhv1 Lq Yhqh}xhod/ kroglqj wkh odujhvw rlo uhvhuyhv

lq wkh zhvwhuq0khplvskhuh/ rlo dffrxqwv iru dssur{lpdwho| wkuhh0txduwhuv ri wrwdo h{sruwv/ kdoi ri

jryhuqphqw uhyhqxhv/ dqg derxw rqh0kdoi ri JGS
� �

1 Qh{w wr Yhqh}xhod/ Ph{lfr krogv wkh odujhvw

rlo uhvhuyhv lq wkh zhvwhuq0khplvskhuh1 Dowkrxjk qrw dv khdylo| ghshqghqw dv Yhqh}xhod rlo vwloo

sod|v d vljql�fdqw uroh lq wkh Ph{lfdq hfrqrp| dffrxqwlqj iru :( ri wrwdo h{sruwv dqg 66( ri

jryhuqphqw uhyhqxhv
� �

1 Jlyhq wkh vxevwdqwldo hfrqrplf ghshqghqfh rq fuxgh rlo dqg wkh Ydoxh

Uhfryhu| Uljkwv olqnhg wr wkh sulfh ri rlo hpehgghg lq wkh vwuxfwxuh ri Ph{lfdq dqg Yhqh}xhodq Sdu

dqg Glvfrxqw Ghew rqh lv hdvlo| whpswhg wr frqfoxgh wkdw fuxgh rlo sulfhv zrxog kdyh dq lpsdfw rq

wkh sulfh ri wkh Eudg| Erqg ghew1 Lq dq dwwhpsw wr frq�up wklv zh surgxfh d fryduldqfh pdwul{

rq d sulfh fkdqjh edvlv iru Yhqh}xhodq dqg Ph{lfdq Sdu dqg Glvfrxqw Ghew wrjhwkhu zlwk wkh wkuhh

Odwlq Dphulfdq fuxgh rlo judghv/ Pd|d/ RoPhfd dqg Lvwkpxv dv zhoo dv Zhvw Wh{dv Lqwhuphgldwh1

Wkh fryduldqfh pdwul{/ suhvhqwhg rq wkh iroorzlqj sdjh/ fohduo| lqglfdwhv wkdw wkh sulfh ri fuxgh rlo

grhv qrw lpsdfw wkh ehkdylru ri wkh Yhqh}xhodq ru Ph{lfdq Sdu dqg Glvfrxqw Ghew1 Qrw hqwluho|

frqylqfhg ri wkh uhvxowv zh dssurdfkhg wkh txhvwlrq pruh rq wkh edvlv ri rswlrqv wkhru|1 Lq h�hfw

wkh pdunhw grhv qrw wdnh lqwr frqvlghudwlrq wkh lqwulqvlf ydoxh ri wkh Ydoxh Uhfryhu| Uljkwv hyhq

wkrxjk wkh xqghuo|lqj Eudg| Erqg pd| qrw pdwxuh iru 53 |hduv ru vr1 Vlpso| vwdwhg/ wkh h{huflvh

ru vwulnh sulfh lv vr idu rxw ri wkh prqh| wkdw wkh pdmrulw| ri lqyhvwruv h�hfwlyho| ljqruh wkh Ydoxh

Uhfryhu| Uljkwv rswlrq1

� � � � � � " +9F � � � � )*! � � � ���G )�� � � � � � ! � � � � � � ! � � ! � +93 	 	 	
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 � � � � " +9F � � � � )*! � � � ���G )�� � � � � � ! � � � � � , � J � � ! � +?3 	 	 	
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Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc] WTI OlMeca Isthmus Maya

Arg[Par] 0.6562 0.6899 0.5092 0.5173 0.4980 0.4845 0.4619 0.3843 (0.0045) (0.0110) 0.0102 (0.0014)

Arg[Disc] 0.6899 0.9793 0.5732 0.6715 0.5577 0.6494 0.4908 0.4815 0.0019 (0.0006) 0.0178 0.0013

Brz[Par] 0.5092 0.5732 0.6058 0.5853 0.4314 0.4322 0.4237 0.3682 (0.0046) (0.0092) 0.0096 (0.0034)

Brz[Disc] 0.5173 0.6715 0.5853 0.7579 0.4415 0.5114 0.4381 0.4332 (0.0042) (0.0116) 0.0080 (0.0046)

Mex[Par] 0.4980 0.5577 0.4314 0.4415 0.5714 0.5505 0.4053 0.3388 0.0075 0.0024 0.0052 0.0081

Mex[Disc] 0.4845 0.6494 0.4322 0.5114 0.5505 0.7196 0.3880 0.3864 0.0058 0.0031 0.0011 0.0071

Vnz[Par] 0.4619 0.4908 0.4237 0.4381 0.4053 0.3880 0.6621 0.4969 0.0099 0.0065 0.0098 0.0060

Vnz[Disc] 0.3843 0.4815 0.3682 0.4332 0.3388 0.3864 0.4969 0.6703 0.0078 0.0063 (0.0034) 0.0072

WTI (0.0045) 0.0019 (0.0046) (0.0042) 0.0075 0.0058 0.0099 0.0078 0.2006 0.1629 0.1586 0.1130

OlMeca (0.0110) (0.0006) (0.0092) (0.0116) 0.0024 0.0031 0.0065 0.0063 0.1629 0.2049 0.1680 0.1131

Isthmus 0.0102 0.0178 0.0096 0.0080 0.0052 0.0011 0.0098 (0.0034) 0.1586 0.1680 0.5310 0.1117

Maya (0.0014) 0.0013 (0.0034) (0.0046) 0.0081 0.0071 0.0060 0.0072 0.1130 0.1131 0.1117 0.1123

Wdeoh 5= Eudg| Erqg Ghew zlwk Fuxgh Rlo
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; Dsshqgl{ F= Frqwlqxrxv SFD

D qdwxudo h{whqvlrq ri �g|qdplf� SFD lv wr ylhz wkh pdunhw rq d �frqwlqxrxv� SFD edvlv wkdw

frqvlvwv ri xwlol}lqj fryduldqfh pdwulfhv rq d wlph vhulhv frqvlvwlqj ri d frqwlqxrxvo| uroolqj 4530Gd|

revhuydwlrq zlqgrz1 Lqwhusuhwdwlrq ri wkh uhvxowv frqgxfwhg rq d frqwlqxrxv edvlv lv idu pruh gl!0

fxow dqg lqyroyhg wkdq wkrvh ghulyhg xqghu g|qdplf dqdo|vlv> wkh qxpehu ri pdwulfhv dorqh h{fhhgv

4/3331 Wkhuh duh krzhyhu lqwhuphgldwh uhvxowv wkdw zh fdq xwlol}h wkdw hqkdqfh g|qdplf dqdo|vlv1

Vlqfh d odujh sruwlrq ri wkh uhvhdufk irfxvhv rq wkh ehkdylru ri wkh �uvw sulqflsdo frpsrqhqw ru

frxsolqj frh!flhqw zh suhvhqw ehorz wkh sursruwlrq ri yduldqfh dwwulexwhg wr wklv sulqflsdo frpsr0

qhqw edvhg rq wkuhh gl�huhqw wlph0vhulhv zlqgrzv/ vwdwlf/ g|qdplf dqg frqwlqxrxv1 Frpsdudwlyho|/

g|qdplf dqdo|vlv surylghv d urxjk dssur{lpdwlrq wr wkh uhvxowv ghulyhg rq d frqwlqxrxv wlph edvlv1

Zh h{shfwhg wkh frqwlqxrxv wlph vhulhv uhvxowv wr h{klelw kljkhu dqg orzhu ohyhov iru wkh sursruwlrq

ri yduldqfh iru wkh �uvw sulqflsdo frpsrqhqw dqg vxssruw rxu frqmhfwxuh wkdw wkh ghjuhh wr zklfk

wkh Eudg| Erqg Ghew pdunhw ehkdyhv zrxog eh plvuhsuhvhqwhg rq wkh edvlv ri d orqj whup wlph

vhulhv1 Wklv lv wuxh li zh frqvlghu wkh uhvxowv iurp wkh vwdwlf dqdo|vlv wr uhsuhvhqw d vwdwlvwlfdo phdq

ri vruwv1
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Rqh ri rxu remhfwlyhv iru xwlol}lqj d frqwlqxrxv edvlv zdv iru wkh sxusrvh ri h{wudfwlqj lqirupdwlrq

iurp wkh SFD wkdw zrxog surylgh dq lqglfdwlrq ri wkh ixwxuh ehkdylru ri wkh pdunhw1 Zh zhuh

krzhyhu xqdeoh wr gluhfwo| hvwdeolvk d uhodwlrqvkls ehwzhhq wkh SFD uhvxowv dqg wkh gluhfwlrq ri wkh

pdunhw1 Krzhyhu/ zh dovr eholhyh wkdw wkh idfwru dqdo|vlv ghulyhg iurp wkh frqwlqxrxv SFD uhvxowv

frxog suryh wr eh d lqwhjudeoh sduw ri frqvwuxfwlqj prghov iru wkh sxusrvhv ri uhodwlyh ydoxh ru ulvn

dvvhvvphqw1

5<



< Dsshqgl{ G= Vwdelolw| ri Sulqflsdo Frpsrqhqwv

Ehiruh lqwhusuhwlqj sulqflsdo frpsrqhqwv lw lv kljko| uhfrpphqghg wkdw wkh vwdelolw| ri wkh frp0

srqhqw frh!flhqwv lv hvwdeolvkhg ehfdxvh wkh hvwlpdwhg frh!flhqwv duh vxemhfw wr vrph vdpsolqj

yduldelolw|1 Zh xwlol}h wkh dv|pswrwlf qrupdo wkhru| dssurdfk sursrvhg e| Ioxhu| +4<;;, zklfk

frqvlvwv ri ghwhuplqlqj wkh orj0olnholkrrg udwlr whvw vwdwlvwlf iru wkh k|srwkhvlv ri vskhulflw| dqg wkh

dv|pswrwlf vwdqgdug huuruv iru wkh fkdudfwhulvwlf yhfwru hohphqwv1 Ehiruh fdofxodwlqj wkh dv|ps0

wrwlf vwdqgdug huuruv ri wkh frh!flhqwv zh �uvw frq�up wkdw wkh dvvrfldwhg fkdudfwhulvwlf urrwv � �
ri wkh fryduldqfh pdwul{ � duh glvwlqfw vxfk wkdw � � ��� A � � A � � � � 1 Zh xwlol}h wkh vskhulflw| whvw

vwdwlvwlf=

V+o � ��� > o � , =@ 5q orj
� � � � ��� �	 s � � � � � � /

+zkhuh q @ qxpehu ri revhuydwlrqv dqg o � duh wkh pd{lpxp olnholkrrg hvwlpdwhv ri � � , zklfk
lv dv|pswrwlfdoo| glvwulexwhg dv fkl vtxduh rq 5 ghjuhhv ri iuhhgrp xqghu wkh qxoo k|srwkhvlv1

AIurp wkh dv|pswrwlf wkhru| iru vdpsoh sulqflsdo frpsrqhqwv +vhh Ioxhu| 4<;;/ fkdswhu 5,
� 

lw

lv fohdu wkdw xqghu wkh dvvxpswlrq wkdw wkh fkdudfwhulvwlf urrwv duh glvwlqfw/ dv|pswrwlfdoo|/

s
q +e � � � � � � , q Q +3> y � � ,

zkhuh y � � lv wkh +p>p, hohphqw ri

� � 6 � ��� � � � � �9!?� ! �  � ) � + )�)*� � � � '*;&<?;%)�! � � � : �( � � � � � J � � �  %! ���
S M � � ��� � T � �	� � � � � � �*� � � � � � U �� � I � � � �9! �  � + )�)*� � � � ' 2 6 � �� D @���@ C ! �  � D�� A � C J �?� � �&� � � ' � � ! #	 � ' � )*� � � � � � � ��� ��8! �  � � � D�� � O �GM � R � � � � � � S T ! �  A D�� � O �GM � R � � � � � � S T 2 �	� � � )*�	� � ! �G! # # � V ! � �G � � � � � ' � 2 >	� � �! 2 >	� ��! � + )*� � � � � 'G � � � � � J � � � � �9� �

 � !"#
� R K � R222� S K � S

$ %
&

! ����� � �  �(� �*� � I � � � +9� � ; ' U ! � � ! � �G� � � )�! # �	� � �9)*� ! �9$ � � �*! �  9' � U ! � � ! � ' �G)�! � � � : � � O �)( * � +
R � � � � �

* � +
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� � �� �� � � � � � � �
� � zkhuh � � � @ 3� � � �

� � � � � � � � k @ m

k 9@ m

Li wkh fkdudfwhulvwlf urrwv �� duh forvh/ wkhq wkh hohphqwv ri wkh dvvrfldwhg fkdudfwhulvwlf yhfwruv

pd| kdyh odujh yduldelolw|1

Iru odujh q/ e � � @ Q+� � � > y � � @q,/ zh hvwlpdwh wkh yduldqfh e| uhsodflqj wkh sdudphwhuv lq wkh

deryh htxdwlrq e| wkhlu vdpsoh frxqwhusduwv1 Wkh dv|pswrwlf vwdqgdug huuru ri e � � lv gh�qhg dv

v +e � � , @
5

9

9

7

�� o � �[� � �� �� �
� �

� � � � � � � � e 	� �
6

:

:

8

� � 	

Zh dsso| wkh vskhulflw| whvw vhsdudwho| wr hdfk ri wkh wzhoyh revhuydwlrq zlqgrzv1 Zkhq zh

frpsxwh wkh uhvshfwlyh dv|pswrwlf vwdqgdug huuruv/ zh �qg wkdw wkh �uvw sulqflsdo frh!flhqwv duh

yhu| vwdeoh iru hdfk ri wkh wzhoyh shulrgv1 Yduldelolw| lq wkh frh!flhqwv ehfrphv juhdwhu iru wkh

kljkhu rughu hljhqyhfwruv/ dv wkh vhsdudwlrq ehwzhhq wkh hljhqydoxhv ghfuhdvhv1 Wklv uhodwlrqvkls lv

hylghqw zkhq zh phdvxuh wkh vhfrqg dqg wklug frpsrqhqwv iru vwdwlvwlfdo vwdelolw|1 Wkh uhvxowv ri

wkh vskhulflw| whvw vwdwlvwlfv iru wkh vhfrqg dqg wklug frpsrqhqwv duh suhvhqwhg ehorz1 Lq wkh fdvh

ri wkh vhfrqg frpsrqhqw vskhulflw| fdqqrw eh uhmhfwhg lq rqh0irxuwk ri wkh revhuydwlrqv zkhq zh

xvh d fkl vtxduh glvwulexwlrq zlwk 5 ghjuhhv ri iuhhgrp dw d vljql�fdqfh ohyho ri 8(1 Lq wkh fdvh ri

wkh wklug frpsrqhqw vskhulflw| fdqqrw eh uhmhfwhg iru urxjko| rqh0wklug ri wkh revhuydwlrq zlqgrzv1

Iru wzr rxw ri wkh wkuhh fdvhv zkhuh wkh vhfrqg sulqflsdo frpsrqhqw idlohg wr �sdvv� wkh vskhulflw|

whvw wkh dv|pswrwlf vwdqgdug huuruv ri wkh frh!flhqwv/ vhh �jxuh ehorz/ duh vljql�fdqwo| deryh zkdw

zh frqvlghuhg dq dffhswdeoh ohyho/ v +e � � , � 3=48
� 	
1 Zh frqfoxgh wkdw wkhvh vhfrqg rughu sulqfl0

sdo frpsrqhqwv duh h�hfwlyho| xqlqwhusuhwdeoh1 Wkh lqvwdelolw| ri wkh wklug sulqflsdo frpsrqhqw

vxssruwv rxu ghflvlrq wr rqo| dwwdfkh vljql�fdqfh wr wkh �uvw wzr frpsrqhqwv lq rxu g|qdplf SFD1

Zh eholhyh wkdw wkh vpdoo vdpsoh vl}h +453 gd|v, suhfoxghv xv iurp gudzlqj frqfoxvlrqv derxw wkh

vwuxfwxuh ri wklug ru kljkhu rughu frpsrqhqwv lq wkh g|qdplf vhwwlqj1

� 
 � � � � ! � � # +9� � �*� )*! # # � �	� � ��! � + )*� � � � � '*� � ! �  ! �  ?� � � � �	� � ��" � � ! � � �	� � �*� � ! J � # � � +?� � � � ��' � � �*' � � � � � 2�G� �	� U � ��� � � � �� ��� �*� � �	� � ! � � � � � ' ! # # � )*� �	� �� � � � � )�� � �	�G� ! �G� �	' � � � �  � � �  9� ��)�� ' ��U ! � � ! J � # � � +?� �9� � �G' � � ��' � � � � � 2
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Sphericity cannot be rejected if 
test statistic < 5.99 for 2 d.o.f. 
at a 5% significance level

Iljxuh 45= Vskhulflw| Whvw Vwdwlvwlf iru Vhfrqg Sulqflsdo Frpsrqhqw
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Iljxuh 46= Vskhulflw| Whvw Vwdwlvwlf iru Wklug Sulqflsdo Frpsrqhqw
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43 Dsshqgl{ H= Fryduldqfh Pdwulfhv

Wdeoh 6= G|qdplf Dqdo|vlv Fryduldqfh Pdwulfhv

Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 2.484E-05 2.385E-05 2.013E-05 1.720E-05 2.382E-05 2.424E-05 3.581E-05 3.861E-05

Arg[Disc] 2.385E-05 4.090E-05 2.180E-05 2.041E-05 3.136E-05 3.924E-05 4.110E-05 5.805E-05

Brz[Par] 2.013E-05 2.180E-05 2.726E-05 2.117E-05 1.940E-05 2.217E-05 3.624E-05 3.937E-05

Brz[Disc] 1.720E-05 2.041E-05 2.117E-05 2.137E-05 1.696E-05 2.051E-05 3.528E-05 3.945E-05

Mex[Par] 2.382E-05 3.136E-05 1.940E-05 1.696E-05 3.443E-05 3.565E-05 3.798E-05 5.015E-05

Mex[Disc] 2.424E-05 3.924E-05 2.217E-05 2.051E-05 3.565E-05 4.480E-05 4.295E-05 5.886E-05

Vnz[Par] 3.581E-05 4.110E-05 3.624E-05 3.528E-05 3.798E-05 4.295E-05 9.861E-05 9.779E-05

Vnz[Disc] 3.861E-05 5.805E-05 3.937E-05 3.945E-05 5.015E-05 5.886E-05 9.779E-05 1.319E-04

Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 1.097E-04 1.197E-04 6.955E-05 6.204E-05 7.339E-05 7.984E-05 8.309E-05 1.024E-04

Arg[Disc] 1.197E-04 1.489E-04 7.911E-05 7.414E-05 8.475E-05 9.587E-05 9.973E-05 1.244E-04

Brz[Par] 6.955E-05 7.911E-05 6.973E-05 5.282E-05 5.811E-05 6.574E-05 6.835E-05 8.189E-05

Brz[Disc] 6.204E-05 7.414E-05 5.282E-05 5.977E-05 5.072E-05 6.114E-05 5.486E-05 7.261E-05

Mex[Par] 7.339E-05 8.475E-05 5.811E-05 5.072E-05 8.903E-05 9.227E-05 6.768E-05 8.308E-05

Mex[Disc] 7.984E-05 9.587E-05 6.574E-05 6.114E-05 9.227E-05 1.090E-04 7.400E-05 9.622E-05

Vnz[Par] 8.309E-05 9.973E-05 6.835E-05 5.486E-05 6.768E-05 7.400E-05 1.047E-04 1.067E-04

Vnz[Disc] 1.024E-04 1.244E-04 8.189E-05 7.261E-05 8.308E-05 9.622E-05 1.067E-04 1.861E-04

Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 1.414E-05 1.284E-05 7.061E-06 6.057E-06 7.275E-06 7.854E-06 7.568E-06 1.201E-05

Arg[Disc] 1.284E-05 1.420E-05 6.858E-06 6.685E-06 6.986E-06 8.480E-06 7.542E-06 1.300E-05

Brz[Par] 7.061E-06 6.858E-06 8.398E-06 5.452E-06 5.068E-06 5.674E-06 6.340E-06 8.166E-06

Brz[Disc] 6.057E-06 6.685E-06 5.452E-06 6.146E-06 4.277E-06 5.283E-06 6.363E-06 9.067E-06

Mex[Par] 7.275E-06 6.986E-06 5.068E-06 4.277E-06 1.015E-05 1.029E-05 4.291E-06 7.247E-06

Mex[Disc] 7.854E-06 8.480E-06 5.674E-06 5.283E-06 1.029E-05 1.271E-05 5.481E-06 9.260E-06

Vnz[Par] 7.568E-06 7.542E-06 6.340E-06 6.363E-06 4.291E-06 5.481E-06 2.121E-05 1.993E-05

Vnz[Disc] 1.201E-05 1.300E-05 8.166E-06 9.067E-06 7.247E-06 9.260E-06 1.993E-05 3.295E-05

Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 1.394E-05 1.460E-05 1.009E-05 9.948E-06 9.388E-06 9.544E-06 1.096E-05 1.335E-05

Arg[Disc] 1.460E-05 1.667E-05 1.088E-05 1.100E-05 9.653E-06 1.017E-05 1.115E-05 1.381E-05

Brz[Par] 1.009E-05 1.088E-05 9.912E-06 9.313E-06 7.246E-06 7.738E-06 7.955E-06 9.981E-06

Brz[Disc] 9.948E-06 1.100E-05 9.313E-06 1.011E-05 7.511E-06 8.446E-06 7.846E-06 1.004E-05

Mex[Par] 9.388E-06 9.653E-06 7.246E-06 7.511E-06 1.033E-05 1.018E-05 8.863E-06 1.045E-05

Mex[Disc] 9.544E-06 1.017E-05 7.738E-06 8.446E-06 1.018E-05 1.137E-05 8.381E-06 1.038E-05

Vnz[Par] 1.096E-05 1.115E-05 7.955E-06 7.846E-06 8.863E-06 8.381E-06 1.884E-05 1.947E-05

Vnz[Disc] 1.335E-05 1.381E-05 9.981E-06 1.004E-05 1.045E-05 1.038E-05 1.947E-05 3.183E-05

Covariance Matrix: 26Dec95 to 17Jun96

Covariance Matrix: 05Jul95 to 22Dec95

Covariance Matrix: 11Jan95 to 03Jul95

Covariance Matrix: 19Jul94 to 10Jan95
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Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 6.080E-06 5.110E-06 2.758E-06 2.632E-06 2.665E-06 2.489E-06 3.200E-06 3.523E-06

Arg[Disc] 5.110E-06 5.327E-06 2.645E-06 2.933E-06 2.533E-06 2.776E-06 2.783E-06 3.665E-06

Brz[Par] 2.758E-06 2.645E-06 2.432E-06 2.155E-06 1.673E-06 1.662E-06 1.776E-06 1.953E-06

Brz[Disc] 2.632E-06 2.933E-06 2.155E-06 2.589E-06 1.599E-06 1.876E-06 1.624E-06 2.319E-06

Mex[Par] 2.665E-06 2.533E-06 1.673E-06 1.599E-06 2.448E-06 2.169E-06 1.905E-06 2.212E-06

Mex[Disc] 2.489E-06 2.776E-06 1.662E-06 1.876E-06 2.169E-06 2.600E-06 1.650E-06 2.370E-06

Vnz[Par] 3.200E-06 2.783E-06 1.776E-06 1.624E-06 1.905E-06 1.650E-06 3.101E-06 2.711E-06

Vnz[Disc] 3.523E-06 3.665E-06 1.953E-06 2.319E-06 2.212E-06 2.370E-06 2.711E-06 4.899E-06

Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 3.242E-06 2.783E-06 1.847E-06 1.940E-06 2.184E-06 2.215E-06 3.010E-06 2.914E-06

Arg[Disc] 2.783E-06 2.612E-06 1.627E-06 1.778E-06 1.840E-06 1.968E-06 2.580E-06 2.677E-06

Brz[Par] 1.847E-06 1.627E-06 1.628E-06 1.470E-06 1.432E-06 1.359E-06 1.909E-06 1.840E-06

Brz[Disc] 1.940E-06 1.778E-06 1.470E-06 1.674E-06 1.442E-06 1.563E-06 2.000E-06 2.155E-06

Mex[Par] 2.184E-06 1.840E-06 1.432E-06 1.442E-06 2.178E-06 2.028E-06 2.457E-06 2.206E-06

Mex[Disc] 2.215E-06 1.968E-06 1.359E-06 1.563E-06 2.028E-06 2.293E-06 2.458E-06 2.469E-06

Vnz[Par] 3.010E-06 2.580E-06 1.909E-06 2.000E-06 2.457E-06 2.458E-06 4.407E-06 3.935E-06

Vnz[Disc] 2.914E-06 2.677E-06 1.840E-06 2.155E-06 2.206E-06 2.469E-06 3.935E-06 4.440E-06

Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 1.107E-05 1.077E-05 9.807E-06 1.012E-05 7.586E-06 6.864E-06 8.268E-06 8.817E-06

Arg[Disc] 1.077E-05 1.217E-05 1.103E-05 1.119E-05 7.845E-06 7.243E-06 8.455E-06 9.306E-06

Brz[Par] 9.807E-06 1.103E-05 1.164E-05 1.095E-05 7.690E-06 6.831E-06 8.118E-06 9.053E-06

Brz[Disc] 1.012E-05 1.119E-05 1.095E-05 1.155E-05 7.540E-06 7.012E-06 8.134E-06 1.005E-05

Mex[Par] 7.586E-06 7.845E-06 7.690E-06 7.540E-06 6.456E-06 5.470E-06 6.548E-06 6.913E-06

Mex[Disc] 6.864E-06 7.243E-06 6.831E-06 7.012E-06 5.470E-06 5.314E-06 5.745E-06 6.171E-06

Vnz[Par] 8.268E-06 8.455E-06 8.118E-06 8.134E-06 6.548E-06 5.745E-06 7.597E-06 7.795E-06

Vnz[Disc] 8.817E-06 9.306E-06 9.053E-06 1.005E-05 6.913E-06 6.171E-06 7.795E-06 1.130E-05

Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 1.800E-06 1.571E-06 2.093E-06 2.040E-06 1.243E-06 9.555E-07 1.450E-06 1.057E-06

Arg[Disc] 1.571E-06 1.941E-06 1.947E-06 2.002E-06 1.096E-06 9.267E-07 1.254E-06 1.076E-06

Brz[Par] 2.093E-06 1.947E-06 3.220E-06 2.856E-06 1.616E-06 1.219E-06 1.889E-06 1.405E-06

Brz[Disc] 2.040E-06 2.002E-06 2.856E-06 3.350E-06 1.467E-06 1.269E-06 1.771E-06 1.471E-06

Mex[Par] 1.243E-06 1.096E-06 1.616E-06 1.467E-06 1.413E-06 9.979E-07 1.122E-06 8.991E-07

Mex[Disc] 9.555E-07 9.267E-07 1.219E-06 1.269E-06 9.979E-07 1.003E-06 8.554E-07 7.700E-07

Vnz[Par] 1.450E-06 1.254E-06 1.889E-06 1.771E-06 1.122E-06 8.554E-07 1.786E-06 1.185E-06

Vnz[Disc] 1.057E-06 1.076E-06 1.405E-06 1.471E-06 8.991E-07 7.700E-07 1.185E-06 2.077E-06

Covariance Matrix: 18Jun96 to 09Dec96

Covariance Matrix: 25Nov97 to 19May98

Covariance Matrix: 04Jun97 to 24Nov97

Covariance Matrix: 10Dec96 to 03Jun97
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Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 5.700E-05 6.382E-05 6.533E-05 8.067E-05 3.574E-05 4.005E-05 6.227E-05 5.181E-05

Arg[Disc] 6.382E-05 8.243E-05 6.975E-05 8.782E-05 4.094E-05 4.781E-05 6.502E-05 6.059E-05

Brz[Par] 6.533E-05 6.975E-05 1.014E-04 1.156E-04 4.428E-05 4.919E-05 8.982E-05 8.673E-05

Brz[Disc] 8.067E-05 8.782E-05 1.156E-04 1.494E-04 5.328E-05 5.609E-05 1.045E-04 9.241E-05

Mex[Par] 3.574E-05 4.094E-05 4.428E-05 5.328E-05 3.352E-05 3.284E-05 4.106E-05 3.905E-05

Mex[Disc] 4.005E-05 4.781E-05 4.919E-05 5.609E-05 3.284E-05 4.460E-05 4.547E-05 5.724E-05

Vnz[Par] 6.227E-05 6.502E-05 8.982E-05 1.045E-04 4.106E-05 4.547E-05 1.612E-04 1.457E-04

Vnz[Disc] 5.181E-05 6.059E-05 8.673E-05 9.241E-05 3.905E-05 5.724E-05 1.457E-04 2.781E-04

Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 1.909E-05 1.988E-05 3.854E-05 4.335E-05 1.707E-05 1.665E-05 2.022E-05 2.995E-05

Arg[Disc] 1.988E-05 2.453E-05 4.184E-05 4.840E-05 1.869E-05 1.862E-05 2.115E-05 3.310E-05

Brz[Par] 3.854E-05 4.184E-05 1.103E-04 1.192E-04 3.688E-05 3.615E-05 4.195E-05 6.231E-05

Brz[Disc] 4.335E-05 4.840E-05 1.192E-04 1.393E-04 4.148E-05 4.073E-05 4.816E-05 7.117E-05

Mex[Par] 1.707E-05 1.869E-05 3.688E-05 4.148E-05 2.024E-05 1.860E-05 2.102E-05 3.059E-05

Mex[Disc] 1.665E-05 1.862E-05 3.615E-05 4.073E-05 1.860E-05 1.936E-05 2.115E-05 3.287E-05

Vnz[Par] 2.022E-05 2.115E-05 4.195E-05 4.816E-05 2.102E-05 2.115E-05 5.766E-05 6.338E-05

Vnz[Disc] 2.995E-05 3.310E-05 6.231E-05 7.117E-05 3.059E-05 3.287E-05 6.338E-05 1.266E-04

Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 1.053E-05 1.046E-05 7.952E-06 9.628E-06 5.328E-06 5.488E-06 9.926E-06 1.070E-05

Arg[Disc] 1.046E-05 1.530E-05 9.592E-06 1.338E-05 6.493E-06 7.590E-06 1.210E-05 1.489E-05

Brz[Par] 7.952E-06 9.592E-06 1.631E-05 1.243E-05 6.432E-06 5.635E-06 1.126E-05 1.062E-05

Brz[Disc] 9.628E-06 1.338E-05 1.243E-05 1.839E-05 7.517E-06 8.142E-06 1.318E-05 1.563E-05

Mex[Par] 5.328E-06 6.493E-06 6.432E-06 7.517E-06 5.975E-06 5.401E-06 7.546E-06 7.577E-06

Mex[Disc] 5.488E-06 7.590E-06 5.635E-06 8.142E-06 5.401E-06 6.398E-06 7.786E-06 8.319E-06

Vnz[Par] 9.926E-06 1.210E-05 1.126E-05 1.318E-05 7.546E-06 7.786E-06 3.214E-05 2.460E-05

Vnz[Disc] 1.070E-05 1.489E-05 1.062E-05 1.563E-05 7.577E-06 8.319E-06 2.460E-05 5.153E-05

Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 4.340E-06 2.802E-06 3.353E-06 1.996E-06 2.066E-06 1.156E-06 3.684E-06 3.960E-06

Arg[Disc] 2.802E-06 3.376E-06 2.445E-06 2.215E-06 1.610E-06 1.454E-06 2.430E-06 3.691E-06

Brz[Par] 3.353E-06 2.445E-06 5.981E-06 3.458E-06 2.294E-06 1.194E-06 5.202E-06 4.919E-06

Brz[Disc] 1.996E-06 2.215E-06 3.458E-06 4.009E-06 1.778E-06 1.557E-06 3.158E-06 4.288E-06

Mex[Par] 2.066E-06 1.610E-06 2.294E-06 1.778E-06 3.424E-06 1.939E-06 3.429E-06 2.686E-06

Mex[Disc] 1.156E-06 1.454E-06 1.194E-06 1.557E-06 1.939E-06 1.990E-06 1.256E-06 2.032E-06

Vnz[Par] 3.684E-06 2.430E-06 5.202E-06 3.158E-06 3.429E-06 1.256E-06 1.562E-05 9.703E-06

Vnz[Disc] 3.960E-06 3.691E-06 4.919E-06 4.288E-06 2.686E-06 2.032E-06 9.703E-06 1.801E-05

Covariance Matrix: 10Nov98 to 05May99

Covariance Matrix: 06May99 to 25Oct99

Covariance Matrix: 20May98 to 09Nov98

Covariance Matrix: 26Oct99 to 14Apr00
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Wdeoh 7= Vwdwlf Dqdo|vlv Fryduldqfh Pdwul{

Arg[Par] Arg[Disc] Brz[Par] Brz[Disc] Mex[Par] Mex[Disc] Vnz[Par] Vnz[Disc]

Arg[Par] 2.291E-05 2.397E-05 1.981E-05 2.055E-05 1.563E-05 1.645E-05 2.075E-05 2.328E-05

Arg[Disc] 2.397E-05 3.066E-05 2.158E-05 2.342E-05 1.783E-05 2.021E-05 2.293E-05 2.826E-05

Brz[Par] 1.981E-05 2.158E-05 3.052E-05 2.959E-05 1.598E-05 1.703E-05 2.334E-05 2.651E-05

Brz[Disc] 2.055E-05 2.342E-05 2.959E-05 3.544E-05 1.625E-05 1.776E-05 2.384E-05 2.753E-05

Mex[Par] 1.563E-05 1.783E-05 1.598E-05 1.625E-05 1.828E-05 1.816E-05 1.700E-05 2.034E-05

Mex[Disc] 1.645E-05 2.021E-05 1.703E-05 1.776E-05 1.816E-05 2.181E-05 1.813E-05 2.402E-05

Vnz[Par] 2.075E-05 2.293E-05 2.334E-05 2.384E-05 1.700E-05 1.813E-05 4.380E-05 4.194E-05

Vnz[Disc] 2.328E-05 2.826E-05 2.651E-05 2.753E-05 2.034E-05 2.402E-05 4.194E-05 7.332E-05

Covariance Matrix: 19Jul94 to 14Apr00

6:


