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1 Iwroducton

T he reallexcharee rate (Q) isore ofthe mog mportart rebtive prresofthe ecoromy.
Sugtairel d eviatiorsfom itsequilbrium kvelmay Bal to svere macroecorasmet ( i
quilb rium, w hos correction\w illgerera ly require both d emard maragemert pok ks
arn a reallexxharee d evallatiory* ¢ dwan s1994).T he sxcessofa gab ikationprogam
iIsofensenasresul ofthe proper maragemert ofthe reallexcharee rate_ T he 1994
I ex@xancureny crigshasheent bmel ona misnarag exharee rate, that is a pol
ry that combired rather rigt romirallexxharge ratesw ith anexparsorary morgtary
poky (Sachsari Torrel1996,t dward s1996)-0 ther recert cureny co Bp<s asthos
it ag Asa (1997) ard Brazil(1999) have al® highligitel the mportarne ofappropriate
excharee rate maragemert il ore gererall, aralz rgthe evil erne provilel hya smpk
o3 courtriesinthe perind 196-94,6 ol Ejnarn Vales(1996) conn Li e that w hen
a cureny hasoverapprec iatel by more than?5 percert, it ishichly ulikely that the
cureny have a snooth returmn. Intheir smp k, iN90 percert ofthe caksthat arrived
to arh Bvelofmisigment, the overapprec mtionerdel abryptly iNna cop< ofthe
cureny.

AsesHrg the ( egee ofmisigment isrot, however, sraight®rward . The mog
commorly us! methol relesonthe theory ofrebhtive puchagrgpower parity PPP).
T histheory mairtairsthat chargesinrom ira leRec tive excharge ratesmus compersite
Br the rfatond Rerertia b etw eenthe courtry an itstrad irg partrers mp birg that
the equilb rium reallexcharee rate iIscorgart. Il easrirg exharge rate mialigmert
accort irg to rehtive puthadiryg pow er parity coratsot rg, etab kdirg (ocfenina
al hoc marrer) a pernd whenthe the exharge rate wasinequibrium ani, scor,
computirg the ¢ Rerernie betw eenthe actuallrealexxharge rate INsb qLert period s
art the (corgart) equibrium (0 erotel &); thisd Rerene iscalll \mis igmert fom
parity:*

ThePPP approachto the gul yofmisaigmert isrot acceptab kB gventhat excharge
rates asrebtive prres charge asitstri amertall eterm irartscharge - T hiscritc isn Is
partc ulbrly mportan inperiod sofF sallal jugmert, gruturallrefrm ,an inerratioral
tral e ari capitaloperressgiventhat the £ amertald eterm irarisofthe reallexcharge
rate are bouri to charge sbgsartelly uier thos citungdanes. Anexharge rate
pokybasi onthe PPP retionofequilbrium exharge rate may resulk iNworenry
exterralmbabnes. Citirgevi enne proviiel by Adhevl, Kharny ara || ortel (1991),
I ortelard O gry (1991),ara Calo,Reirnart,ard Vedh (1994), Farugee (1995) poirts
ou that \eRortsto sabilke anirappropriate target Br the reallexxharge rate have
smetimes kal to inreak! macroecoromi irgab ility .

T hispaper mod elbthe equilb rium realexcharge rate asthe valle or path corggert
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w ith both exterralbakbne, that is a bahre ofpaymertspodgtionw here ary ¢ urert
accourt mhabne iscomperwmtel by a sgtairab B °ow oFirterratoralcapital ani
irterralbahne, that i the et ciert uikatonofiomedr capitalara Bbor. The
et ciert ux ol omegsr redurcesisobtaired w henthe rebtive prre ofroriral ab B gpod s
isat itsequilb rium valle,tow hh it corvergesgal Le . T he sgairab k rate oftapital
cowsismoi ekl ©bwirgthe sock°ow approach to bakre ofpaymertsequilb rium
preriel iNboth the theorettalmod elbofil usa (1984) ard Frerkelan || ussa (1985)
art their empircallapp katonpresriel iNnFarwee (1995),1 acDoral (1995),B rorer
etal: (1998) ara Aberoh arn Lopez (1999). Acconl irg to thisapproach, the rate ofF
sdairab Bcapital®ow sisi etermirel bythe d edrel dockoFbreignasetsart kb ilities
amorgratorsg gvenanal jugmert processtow arl thisi eared fock-T he rea lexcharge
rate movesto ersure b oth gockard °ow market equilb rium ,w here the htter Tbw sfom
the Brmer_U rier the fock°ow exterrallbakrue approach,two kvelbofequilb rium can
he ¢ kirguishel - a sort-runequilb rium coradert w ith °ow equilbrium, ari a brg
runequilb rium corggent with fock equilbrium . By de ritiony actuallvalesofthe
realexcharee rate are i erti el w ith itsshort runequilb rium valles ani the d egee oF
mis igment isgvenby the d Rerene b etw eenthe actualart the brgrunequilb rium
4. INwhat ©bw s the term \equibriun"" iIsapp kel orldy to the cornept oFbrgrun
(gocK) equilb rium .

Accord rgto the mod elpreriel bebw , the £xdamertald eterm irartisofthe equr
b riun reallexcharee rate are #ctorsthat a®ect the ret trad irg pogtionofthe home
courtry iNnirterratioraImarketsan tho that a®ect the propersty ofthe home courtry
tobe a ret Brier or horrower oftapitall T hat is the equilb rium reallexharge rate Is
agvenby the ineractionofpermarert gruturald eterm irartsofthe curert ani capital
accourts.

T he mogs mportart fctor a®Rectirgthe courtry’sret tral irgpogtiorare trerd move-
mens iNnthe rekbtive prre ofFrontradab B gpod 5 whrh to a Brge extert are causs
by prod uwtivity-gow th d Rerertia b etw eenthe trad ab B ard rontrad ab kB sctors(the
Bahs=-SamieBne®ect); other Bctorsa®ectirgthe ret tral irgpogdtionare trerd move-
mensinthe term softral e ari permarert chargesiroperress w hether imuel bytral e
pokyor raturalmarket irtegatiorn O nthe capitalaccourt, the uri erbirg propersty
ofacourtrytobe ret Brier oftapitalisgvenby itssvirgh ehavior ({ etermired by, Br
examp B, d emogapht #ctorsthrough KFEcy B e®ectsari  sal ranirgrequirements
iNthe ab e ofR rar mNequiva krnie) an by irvetmert opporturities iNthe coun
try (opporturitiesw hch canbe permarertly expariel by, Brexamp b, berakatonof
the Breignirvegmert regme, macroecoromr gab ikatonari mprovemertisinpuw k
iNfagru ture that augnert private captallprod utivity).

T he res ofthe paper isdrutuel astHbw s.Sectiorn? preerisanillgrative mod el
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ofexcharee rate d eterm irat o SectinnN3 Brksthe coneptsofecoram  equilb rium an

coirtegation®r the prob Bm wuier aralas. Sectond guUl kesthe ecorometrr 1IBES
irvolel INthe edmationNofthe uroh rvel brgrunequikbrium - SectioN5Sdesrbes
the d ata ard swctioN6 preeristhe empircalresulls. T he paper isc bl with me
con LeorsinsctioN7.

2 Thel odel

Asrotel above,ouresmatorofmisigmenrt isbai ora mod eblthat accourts®r b oth
the irterrallan the exterralll mergonofthe ecoromy.T he mod eluz ¢ bl reemb ks
the ore preriel by Aberokh ara Lopez (1999) intheir eemationofm i igmert Br
the Sparish Pesta. To gart with,we de re the (bg) realexxharee rate (0), takirgas
refrene the CP I:

q=s+p ip5 @
w here s isthe (bg) romirallexxharee rate,le red asthe price ofthe freigncureny
iNntermsofthe  omes curennyar p,ard p©are the bgofiomesr arn Breignpre
in tes! Here, aninreas iNg in tatesanapprec ationofteh realecharee rate ..

Next, we expressthe { omegr ari BreigNnCP 1 in resastntiorsofthree | Rerert
typesofopol 5 d omesi traded , Breigntrad el , ard rontrai el gpod S (IpersriptsT
ari N irncate tralel ard rontralel regpectively), © that Br each courtry the CP 1
maybe expresel as

p @ a0y §®7)pr+ ®ypy + Or (T 19 @)
p” = @07 §8pT+ Oypy + O7(r + S);
where ® ar ®F (F N,T) d eterm ire the Sharesofeach gpod inthe gereralir ex-Suwh g+
tunrgthex expresorsin(l) an rearrargirgtermswe ¢et,

q= @ i®r §®7)[s+ pr iptl+ [@x (v iP7) 1Oy @y ipPI: €)

E quation(3) rvolestwo § Berert comporerisinthe d eterm irationofthe reallex
charee rate: the evo Ltionoftrad ab B prresat home ard abroad , expres®d INacommon
cureny, ari the evolLtionoFxctorallprresh etw eencourtries weighted by the corre-
ol irng are ofrortral ab Esincorsmption. T hes termsw illbe d erotel by g ani

g, repectively,

Ok (7 + s iapr); @
G @Oy v 1p7) §®y @F ipTE

L n what ollons, ©danotes a fordgn \ariebke
2D amestic and Toreign traded goocs are nott perfect substitutes, and hence a price divergenae may
Jopear—-




an theyare assc |mted to the exterralany irterralli mersonofthe ecoromy: g d eter-
miresexterrallcompetitiveressari therebre isas®c iatel to the evo Ltonofthe currert
accourt, ari g irfwenesthe albcatbnofreuteshetw eensctorsant hene, it IS
rehted to the irterralequilb rium inthe ecoromy.

T he equilb rium rea lexcharee rate (&) imp kesb oth inerrallan exterrallequilb rium,
@ that it w illb e attairel whenboth gx ari g areequilbrium: & ari & :

d= L i®r §07)& + §: ®

21 The exterrallequilbrium reallexcharee rate

E xesssavirgover irvedmert isre®ectel ina curert accourt sap bswhich imp kesan
accumubtonofret Breignasets(T) - T he curert accourt ba ke (b) mayb e express
asthe trad e hahre (X) p Lisirteres paymerts(or receptsg onthe sock ofret Breign
asets

b= x+ r°f; ®

w here r® isthe rea lIbreignirteres rate. Asam irg that anapprec etionofthe exterral
reallexcharge rate (gx > 0) worrsthe competitiveressofi omesic prod wtsarn the
trale babhre pogstonwe canrewrite gk , X = §% (> 0),whrh albyv sexpresiry
©as

b= §x + r°f: ™

Folbw irgl uss (1984),the currert accourt babre al jugsto the ¢ Rererie b etw een
the currert Bvel (F) art the target Bvel (F) ofret Breignasetsthat home redl ents
woul Bke to holl , ® that a currert accourt sup Lisreectsa ret Breignasst pogtion
hebw thedegrel Bvek

b= "[f i Tk @®

From thes expressorsit ©Tbw sthat:
- o
o = JFifl+ Sf: €))

Inthe brgrun = f anl the equilb rium exterrallexchareg rate isgvenby:

& = of: @)
Note fom (8) that inthe brgrun w henagerisret Breignaskt pogdtiorsare at their
degrel Bvel the currert accourt babhne iszero. Thismp Eesthat the (equilb rium)
exterrallexcharee rate issrh asto cererate a trad e hahre sup Liseque lto the °ow oF

intered paymertst erivel fom the ret Breignaset poston
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2 2  The mrterrallequilb rium reallexcharee rate

Asrotel above, the d Rerert b ehavior ofwctoralre htive priesh etw eercourtries( eter-
m iresthe evo Ltonofthe irterrallrea lexcharee rate; inturn sctoralre htive prresare
rehted to the evolltbnoF=xctoralprod uwtivity. We canillLgtrate the previbusrotiors
with a ampk mod ellw ith two prod wtionEctors kbor (L) ard capital(K) whrch are
Tilly emp byel iNthe prod uwtionoftral ab Esarn rontrad ab Bs. 0 uput iNeach wctor
isi etermirel bya Cobb-Doughsprod utiontechro bgy:

Yo = ArLEKIIH; 11
Yy Ay L K

w here pard = represerit the hbor intergty ofprod utionineach sctor - Lab or isassme
tobeperfctlymob ik betweensctors mp bhirgromiralvacge equekatonW = Wy =
W . Firall, Bbor ispatll the vale oFitsmargralprodut @Y#0L; = W=R. Urier
Cobb-Doughkstechrobgy it iseasy to show that the ratio ofmargirallprol utwvitesis
proportiorallto the ratio ofaverace prol utwvities

@Yr=0Ly _ WYr=Lr |
@Yy =@Ly  #Yy=Ly ~

2)

k mmel ately Tbw sthat the sctorallprre d Rererti lisequae lto the Bvelof=xctoral
prod wtivity ¢ Rerertieg p Lisa corgant term, repreriel by rehtive Rbor irtersgty.
E >xpresgrgthisreault inbgs w here y; isthe bgofaverage prod utivity, we canw rite:

B ifr = g+ [y iw - 13

Anmp katobnofthes Fatuesisthat the ratio ofprresofrontral el gpod sto trad ed
opod sishicher iNncourtriesw ith higher prod utivity BvelbBinthe trad el sctor- T heny
regkctirgcorgart terms the irterralequilb rium excharge rate maybe expres®i as

=By i) i07@E iD= OO M) IO OF IX) )

or urder the as®mptionthat ®, = @y (1e-the share oftral el god sisthe sxme iNthe
domegr ari Breignprre irex),

& =Ou[Gv iP) i@ TPDI= O [Or i) i OF iW)E 15
Firaly,derotirg
n=@n ipr) i@y iPT)= Or i) T0F i)
we mayw rite the ©bw irgexpressonr the equilb rium:

4 = 0y f:
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3 Coirtegatonmnanr tEcoromr £ quilb rium

Inthissctonwe Brkthe cornept ofecoramt equilbrium to tho= ofirtegatonan
coirtegatioNnintime wriesecorometrr s. Let'sgart fom the equilb rium retion®r the
reallexcharee rate (&) d erived fom the theory ofre htive purchagrgpower parity PPP),

4= 1: €

0 bviously, INpractre ore isrot to expect that the realexcharee rate be equallto its
equilb rium valle at everytime perod _T he reallexcharee rate (g9 woul be gverbythe
T v irgempircalmod el

Ge= 1+ Vg €Yy

w here the e Bmert vetapturesa lBthe gochagt propertiesofthe realexcharee rate at time
T 0 re woul expect that onaverace the reallexcharge rate bhe equallto itsequilb rium
vale 1, that i

E@=*; (18)
w here E(9) isthe expectatiorsoperator. Secori b, ore woul expect that there iIsa
boudel Emit to the deviatiorsofgefom 1, that I

var(@)= %' < 1: 19)

T hisconi tona B ervresthat w hengeat a gverperiod isr fom itsequilb riun valle
1 there w illbe a terieny Br geto approach T inthe rext period -

We rotie here that rfve T bw sa fatiorary process K0) insort, thenit w ilsatisky
con itors(18) arn (19). Asexp hirel above, w hentho corl itibrsare met, it makes
<re to cordl er * asthe equibrium vale ofq.-

How ever, rfvgishetter desrbel by the Tbw irgprocess
Ve= Vg1t T
w here Br amp Eity "¢ isw hite rvie w ith zero meanan variane %, then it isc kar
that a khough
E@)= 1; Qo)
it isab the cas that
var(qo = ®!: QD

From Q1) it ©bw sthat astinreaesthe variarne ofge iNreaksw ithout b ourd ,w hich
iNntuNnimp kesthat gemay ¢ rif away fom 1 w ithout hourd - INnother wornl § astime
ogpesonary vale ofgewoul be Fash B, ari therebre, there iIsro room to takabout
equilb rium



Varib Esthat are rot fatiorary inkvelbbu are gatorary in rg ¢ Perernesare
krow mnasnegra®d oforder 1, K1) inshort - T hey have the characterigr ofrot returrirg
to arequilb rium ormearvalle _T herebre,a Smp kted o hether PP P 1sarappropriate
theory woul be a ted ofw hether g iIsbetter desrbel by ank0) processor by an k1)
process.

INnthe empircalpart oFthe paper, we will intia By teg Br the PPP theory. As
exp hired hterwe i that there isktE evil enue to rect the hypothegsthat g iswell
repreeriel byankl) process thuspoirtirgtow ard sa Eillre ofP PP _.Ckarly, thisc him
doesrot mply that there isrot anequilbrium valle Br the reallexxharge rate, but
irgeal that thisequilb rium maybe time varyirg-

Asame Br examp k the hypothegshichlichtel by the mod elofthe previbussction
w here _
b= 1Tt M Q2)
the bar il catesthe Trdamertalofbrgrunequibrium valesoffani n _.Asameab
that akhough veabove IsK1), ore coull expressit as

ve= 1Tt onet W ((XS))
Negkctirgthe corgart term 1 iN(l7), the actua lrealexcharee rate woul then® lbw
= 1 fet Nt W @4)

Aginifuy is 0) thenq w iB°utuate arourd  Fe+  )ng ard we coull accept asa
<rab k hypothegsthat the equilb rium excharee rate isgverby fan n.Inscthacas
we woul sythat g, Farl n are on€gratld with coirtegationvector [1 § 1 i :]-
Honthe contrary, W is K1) thenqg might shif apart w ithout bourn fom the Brear
combiratongvenby f ard n. INscth a cak we woul sy that g, ¥ ari n are rot
coirtegatel ari that our equilb rium hypothegsEilbari mug be rep beel -

Arald koralcommenrt refrsto the empircalledmationo @, Sne inpractce poky
makersmay ni irteregirgto asesthe ¢ Berene b etw eenthe equilb rium valle &.an
the ob =rvel valle ge- Hwve d erote the esimate ofécby dgore coull he temptel to u=
@4) ari compue

B= 1fet ne (23]
0 b =rve, how ever that thisedmate ofthe equilb rium rea lexcharege rate woul be basi
onthe asamptionthat the ob wrvel valesofboth f ard n are the brgrunvalest,
an My, methirg rot very appea lirg fom anempircalpoirt ofvien - A more p husb b
assmptonisthat
ft: ?t-l- f-:_—,
Ng= Nyt ﬁ\t

(S
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w here both frar fare zero meank0) proceses ani therefre, we woul assame that
fear newoul °utuate arourd the brgrunvallesb u we woull rot Brece them tobe
at tho= valespermarerily_0 therw i fom (5) ard 26) wewoul obtain

@t = _1ft+ Nt
= Tt Mgt _1ﬁ+ e ()]
= &t G
w here
G= 1Tt oM 28)

INnother word 5 ore woul obtainanedmate ofthe equilbrium exharge rate that
woul °utuate arourt the actuallvalle & ari ¢ Barly, the asessnert ofthe d egee oF
misiigmert coul be mickal rg-Bebw we w illtake irto accourt thispoirt inord er to
compute the edimateso .-

Wewart to rish thissctionw ith a warrirg. HPPP holl sari ore i sthat the
reallexcharee rate isovervallel by sty 10 percert, ore woul expect the reallexcharge
rate to Elinthe rear Bture by thisl0 percert . T me varyirgequilbria aid the prob Em
ofttue ( evebpmertisinthe d eterm irartisof@d (inouw cae F ard n). For exampk, a
coragent riirgwoul bethat a curenyat time tisuriervallel (ari thusore woul
expect it to apprec mte); INt+ 1 the ob ervel reallexcharge rate remairsunhargel ani
yet ore risthat iNnt+ 1 isovervalled - A possb B rean®r this niiry isthat the
brgrunvalle ofthe cortro lirg variah Eshaschargel - T hereBre, w ith a time-varyirg
equib rium ore woul have to InEr rot orly the Bkelhood ofa movemert d Le to the
misigmert at time t bu a the posb ility oftharges inthe brgrunequilb rium
valesat time t& 1. IncorwqLene, the degee ofmisligmert at a gventime period
may give orly rehtive inBrmationonthe mis lgmert inthe rext period _By the sime
tokena cureny w hrh issow irga sgairel apprec mtioN( eprec atior) coul sillbe
udervalel (overvalled).

4 Egmatonarta INErene

INnthissctibnwe review the ecorsmetr method obgy uxd Br the i erti catibnari

egmationofthe exxharge rate brgrunequibrium arl correpori rgmis ligemri_
Asrotel INthe prevbusction a recesary conl itioNBr the exagerne ofa brgrun
equilb rium b etw eenthe realeRective excharee rate, the fock ofret Breignassets ani

the reltive prre ofrortiral abh B gpod sisthe exagerne ofa coirtegationvector lirkirg
the bruni yram c softhe sries. Inad ¢ itibony i irgthat the reallexcharee rate iswell
repreeriel by aninegatel proccessoforier 1, (K1)), woul mp Iy that the empircal
evi enie regctsthe PP P theory.Sine irtegatioran coirtegat bntec hrigueshave b een
widelyexpbrel INthe ecorometrr s Bterature,we w illjud conertrate onthe esmation
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ofthe equibbrium (@& ari d iequilb rium comporerts (§) onthe bagsofthe ob ®rved
variab ks,

Aral ( toraltheoretralisse iNnthissctonre€rsto the eemationofthe time vary
irgequilb rium reallexcharge rate . Asrotel inthe previous<sction uargthe coirtega-
tonvector ari the ob ®rvel vallesofthe exp hratory variab Esmay kad to miskad irg
resuksgne the edmate is ke b/ to d Ber fom the actualvalle & ( we to the prerie oF
trargtory comporerisinboth ¥ ara n . T he stuationgdu ¥l here isarabgusto the
d ecompogtionofecoramr time friesirto permarert ari trargtory comporerts. T he
permarert comporeriswoul capture the brgrunbehavior ofthe s/dem, w hereasthe
trargtory comporerisw oull capture the temporary d eviatiorsofthe ob ®rvel varib ks
Fom the brgrunor £riamenrtallvales

T he raturalguesbnthat row ariesishow estimate thes urob ®rvel comporens.
U nbrturately, there iIsrot a urgLe d ecompogtionNb etw eenpermarert art trargtory
comporerts(=e Il araval(1993) Br the theorettalissesirvolel inthe @ enti cation
ofpermarert ari trargtory comporertis. Al e, amoryg others, Quah (1992), K as
(1992) arn 6 oraab ari ¢ rarger (1995) Br d Berert d ecompogtiory - Notke that Srne
l Rerert { ecompogtorsrelyoni Rerert ecorometrr redrrtorsthe resuksare kel/to
d Ber amorgthem .

Here we ©bw ( oraab ard ¢ rarger (1995) d ecompogtiongne urlike other ap-
proaches it albw sto ¢ karly i hte shocksto the trargtory (or mis ignert) comporert
Fom shocksto the permaret (or equilb rium) comporeri. Inft, the bax i entifiry
regrrctiorsoftheir i ecompogtionare that the trargtory comporerisd o rot 6 rarger-
cauk the permarert comporerisinthe brgrunarn that the permarert comporents
are a HBrear comb iratonoftortemporarsousob s rvab kB variab Bs. Inother worl 5 the
“rg redrrtionimp Eesthat a charge inthe trargtory comporert tod ay, w illrot a®ect
the rdamertallor brgrunvalesofthe variab ks. The storl regrrtionmakesthe
permarert comporert ob rvab B ardi asemesthat the cortemporareousob ®rvatiors
cortaina Bthe recessry inbrmationNto extract the permarert comporert .

Speci callyasame that x¢= [gefend al mitsthe v irgrepresratior

¢ Xe= ¢ DiXg1t =+ CDpjaXgpr1t | Xgp T €6 Q9)

w here e¢1sa vector w hite roi processw ith zero meanari variane § _ll oreover,assme
the exagenie ofa coinegationvector (ie.anin catonofa brgrunequilb rium amoryg
the three varib ksurier aralygs - Inthiscase, ;} woull be ofrarkl ard canbe w ritten
asthe prod ut oftwo rectargubr matrces® (the matrixofbad irg fctorg ard  (the
matrixofoirtegationvectors oforier 3£1 scththat } = @ .

6 venthe matrcesofbal irg fctors® art ofoirtegatirgvectors ,orecanabays
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de retheorthogpralkkomp Bmeris®»ari - asthe eigervectorsasmc iated w ith the urit
eicervalesofthe matrces(l §@@®)10%ard (| i (%)Y 9 repectively. 0 b =rve
that ®20=0 ard ~2 =0 . W ith thisretationit ispossb B to w rite

Xe= _?(®9_>_’?)i1®?xt+ OC V) ke @)

w here the permarert ari trargtorycomporerisare captured bytheterms -@% -)i1®>x¢
R B)iI1 Kerepectively.6 oraab ard ¢ rarger show that the trargtorycomporerisi e-
“red inthiswayw illrot have ary eRect onthe brgrunvalle ofthe variah Bscaptured

by the permarert comporeris.

Inother worl s the (3£1) vector  >@% 5)i® -x¢w illcapture the brgrunequilb -
rium vallesofthe three variab Bsinxw hereasthe vector ® C ®)il™ % w ilMcapture the
d iequilb rium vales.

5 The Data

We egimate equilb rium reallexharge rates®r a smp b of®venLatinAmercancoun
tries ramely, Arcgentira, Brazill Chik, Cobmb i, |l exxo,Peru,ari Verezweh ani the
US. INnthe eemationNnprocess we ux average armweld ata Br the perind 196 to 1996.
We abb ux prelimirary guaesofthe rebvart variab Bs®r 1997ari 1998 inord er to
obtaina prelmirary esimate ofthe i egee ofmisligmert at thos d ates.

Reallt >xharee R ate (Q)

For the reallexcharge rate,we u® a CP bhasd rdexofthe realeRective excharege
rate.Thenqwascorgrutel asthw s

_ (CH=e)
TP Ry

where C Pl isthe iomesk corgmer prre irex, e iIsthe iomesr-cureny prie ofF
oreU S_dolbr,C Pl jan e;are the correpon irg riesofthe home courtry’stral irg
partrers an ; are the repective trad e sares. Accort irgto thisi e ritibn aninreas
iNg mearsa realapprec mtioNofthe  omesr cureny.Folbw irgcommonpractce,we
u= the ratural baarithm ofg inthe edmatioNprocess.

Rehtive Prre ofiNortrad ab B ¢ ood s(h)

We u=x a comparative iriexofthe rebtive prre ofrortrad ab E veraustrad ab kB goold s
E peci cally, thiscomparative inlexcordtsofthe domesi ratio ofthe cormmer price
inmex(C P ) tothewhok sk prie inex (W P1) rektive to the correpori irgratio oF
the home courtry’stral irgpartrers. T he ratio ofC A to W Pl iIsaninreagrg fntion
ofthe rehtive prre ofrortrad ab B gpod sgventheir bhrger share (mairly rvres inthe
corgmer pree irex.The n sreeswascordrutel astibv s

@D
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o= CHR=wP)
L iC PLFW Py
We u= the ratural baarithm ofninthe edmationNprocess.
0 b =rve how ever, that usrgthisvariab Eore might expect to ri a parameter ; ¢ b=
to 1 inthe eximatel regesW0Irs.To better url erdar thispoirt, retce that rew ritirgp
intermsofthe rontrad el prre imexard thew ho ks k prre inex( erwoted py,),whrh
in Ld esboth d omegsr ard Breigntral el gpod s we et

@)

P=0ypy + 18y )pw;

an afer rearrargirg
P aPw=08y@nv ipw):

Inthisreaart , rfithe who ks k prre incesmos by re°ect domedrcally prod el trad ed
ool s(ie- iy, = pr ard py = p7), twillGlw that @ ipw) i (@ apy)=8n=29.

Net ForeignAssts(\ A)

T he charte inthe ret Breignaswet pogtioN(N A) Br each courtry isobtairel by
add irg wp the currert accourt bahries (C AB). However, to obtainthe gock o A
at a gventime perind we reed a vale ofirntalasets whrh isrot avaibb B bu Br
Verezlteh ard the US. Irgeal , we edimate it Hr the remairirg courtries ugryg the
T v irgrearirg- Net Breigninome at time t(N 1y iIsgvenby

Xt Xt
Nle= B A= BN Avt CAB)= IN A+ I CABS)= Il Av+ BACAB ¢ ()
s1 s1
w here B iSthe averace e®ective irteres rate pail or receivel onN A at time €& quation
(D) isthe bagsto edmate the intiellvale N Ay . HFiewasob wrvel , thenore coul
obtainimmed Btely the vale o Ay - U nbrturately, i isrot ob rvel ari theretbre,
we willtry to pintly edimate icari N Ay by imposSrg sme redretors. Our rg
regrctonisthat &= 1iNna gvenperiol t CRarly, Br the eematonresuksto make
<re ore woul expect that thisredritonisstis el , methirg that ¢ urirg the hte
19°0sani 1980 sisrot realidk - T hus the sparw here our regrrctiorcoull be acceptab b
isvery Imited (the 196 9 ari , corequertly, the resuksofthe eemationwoul ret be
et cert (accurate). Anad d itiorallprob Bm isthat the smp B ofN | d oesrwt cover the
whok decad e ofthe 196 sHr allthe courtries. The rg ob ervationof | correponi s
to 1965 Br Arcertira ari Chik, 1965 Br Brazill 1967 Br Il exxo, 1968 Hr Cobmb in
art Vergzteh,ar 196@ BrPeru.Thusrfwe attempted the edimationona courtry by
courtrybags evenifive farnuy to 197 ,wewoul be usrgsmp b szesthat woul rarge
fom 4 to 8 ob=rvatiors. We try to overcome thisprob Em by mpogrganad ( itioral
regrrtiort the irteres rate Br a Bthe courtresinour saimp b isthe sime . T hisalbv us
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to esimate a pareloF7courtriesw ith >al eRects the gartirgd ate Hr each courtry is
the r< avaihb B obrvation®rN | ard the raldate 197 _Formall,we edimate

Nig= S+ ACABg+ @)

w here tisa time irlex,_jisa courtry inex, ari "4 isanerror term .0 brve that = i
an N Ajj= §F -Thusanegimate offl Ajymaybhe obtaired by rep heirgthe urkrow N
parametersw ith coragert edimates.

Tab B 1 cortairsthe resulsofthe 0 LS esmationof(3). ABRthe edmatesare
g0 cart, anl the vallesare <rsb k.l oreover, the esimated irteres rate (7percert)
semsacceptah B The R? offthe regessonis 86.6 LS ari IV egimationofthe sime
mod el prod el bascally unhareel resuksbu the R? was bwer inthe htter cass.
Thuswe proceel to compute the gock ofret oFbreignasets udrgasiritilcon ition
I\P'AOJ—_ Inthe empircalapp kationbebw , iNort er to cortro IBr the sze ofthe ecoromy,

wew illue the ratio ofN Ato the GN Pari w illd erote thisratio by T.

6 Resils

Tab Bs? to 9 report the resuksofthe ] oharentedsr the 8 courtresuni er aral/asin
thispaper asw e Basthe resuksofthe Satorarity tegsr each ofthe variah ks Wealb
ted exx LisonresrrtorsBr each ofthe variab Esinthe coirtegationvector. 0 b ®rve
that gatiorarity ofgwoul mpl/that thePPP holl s.0 b rve abo that the rectionof
the exdgernie ofat kad a coirtegationvector kad sto the rectionofthe PPP .

E ach tab B reportsthe rumber ofhgsu=s! inthe VAR edimation. W ith thes orl ers
Br the VAR srore ofthe real utalbprert prob Emsofrialcorrehtion. T he tab ksalb
report the vaLe ofthe eicervalesus! inthe cabubtioNnofthe teds the Trace ted an
the ,-maxted together w ith the corresponi irg ve ani tenpercert critcallvales.

T he mainresuksare the Tbw irg- For allthe courtriesthere Isevi enne ofthe
preerie ofore ard orlyore coirtegatiornvector . T he coet ¢ ertsofa Bthe coirtegation
vectorshave the right Sgnan the magritul esare rsb B, akhough chargesint a®ect
iINd Berert waysto d Rerert courtries. For examp B, w hik a charge oftenpercert inthe
brgrunvalle ofT Bad sto a charge oftw erty percert inthe vaLesofg iNArgertira an
arourd twerty venpercert inCobmb i, it Bal sto a charge oF ve percert iNBrazil
about svenpercert iNPeruari Chik ari Essthanthree percert iNll exxo, Vereze b
an the US.T hus the mog rstive courtriesto chargesinthe valLe ofF are Arcgertira
art Cobmb i w ithchargesofarouri 2 to 1w ith repect to F,w hereasthe other courtries
prert chargesofkssthanl to 1. Notre al® that Br il exxo the exx Lisontes isrot
ab b to reject the rullhypothegsofa zero valle Br the parameter ofF.
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Next we proceel to the esimationofthe misligmert q § &. Figresl to 8 p bt
the eematel mialigmert (valesabove the 0 Bre il cate anovervalationw hereas
vallesbebw zero anurier valatior) Br the d Rerert countriesinor smpk_We ab
preert 95 percert condene bari s®r the esximatel deviatiorsfom the equilbrium .
T he appeni ixgwvesi etailbonthe compuationofthes ban s.

I'pectbnofthee guesagpdsthat IN1998 there were ordy two reallexxharge
ratesbhebw their equilb irun vales(ie-uriervallel ) _For Chik we esimate the urier-
vallationat 9 percert (se-4 8) ard Br Peruat 3percert (se-4 8). However, ju grg
fom 95percert condenebant s the Chikarcurenymight be uriervallel hyasmuh
as19 percert or irgeal overvallel by about 1 percert.For Peru, the same bari woul
cover a rarge opirg fom anuri ervaLbationo 18 percert to anoverva Lationofabhout 6
percert.

For the reg ofthe courtries IN1998 we edmate anovervalationthat rages fom
8 percert iNVerezteh to 26 percert iNCobmbia.0b<xrve ab® that the poirt edimate
Br the US d olbr iN1998 irrate anovervalbationofabou 16 percert, w ith a 95percert
conderne bari oF(6, 26). Speci call, we i that the ArgertiranPes woul be
overvallel hyabout 24 percert,the BrazilenReallbyabout 2 6percert,ari thell ex@an
Pe byabout 22 percert. Akhough Br tho curen kespreriirganovervalationby
more than?0 percert the accuracy ofthe edimatesd Rer brgerly (the se. rarge fom
24 Brll exxoto1ll3 BrBrazih,theyare allaryg cartlyd Rerert fom zero-Tab b 10
ammareesthe resukspreriel iNthissction

7 ConbL=ors

T he mairnob gctive ofthispaper isto asessthe i egee ofrea lexcharge rate mis igmenrt

inrepectively, Argertira,Brazil Cobmb i, exxo,Peru, Vergzteh art the US inthe
period fom 196) to 1998 T hisisi ore hyesmatirga path Br the (brgrur) equilb rium

reallexcharge rate bal onthe coinegatirg rebktoren it hasw ith tstriamertal
d etermirartis.We ©bw a mod elirw hrh the equilb rium rea lexcharee rate isthe valLe
corgdertw ithboth abahrue ofpaymerispostiorw here arycurert accourt imbakbre
iIscomperwitel by a sgairab kB °owv ofinterratiorallcaptal (exterralequibrium) an

the et cert u ofi omedr reutes (inerralequibrium)._ The rate oFadairab k
capital°ov sisintundetermired by the degrel dock oFbreignasetsan kb ilites
amoryg ratiorg gvenanal jugmert processtow arl sthisdegrel dock. The et ¢ ert

ux ol omesr reucesisobtairel whenthe rebtive prre ofrortral ab B gpold sisat

itsequilbrium valle, to whrh it corvergesgal utall/_¢ ut el by thismoielwe u® as
Triamenald eterm iransofthe equilb rium reallexcharge rate the gock ofret Breign
asetsan the rehtive prre ofrortrad ab B gpod s
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We nri that, r allcourtries the realexharge rate exhbitsa urit root, which
corgituesevi erne acpirg the theory ofrehtive puchagrgpow er parity- Futhermore,
we ri that Hr alcourtries there exidsa drgk coinegatirg rehtorip between
the reallexcharee rate ani tsErdamertald etermirarts. U rier the assmptonthat
movemerts iNthe trargtory comporeris ofthe variah ks inthe modeld o rot a®ect
their brgruncomporerts we ux the coirtegatirg rebtiorghip to esimate (brgrun)
equilb rium valLes®r the reallexcharee rate.

Reaan irgthe d egee ofmisigment iN1998, our resukssuges that iINChik the
reallexcharge rate woull bhe uriervalled by about 9 percert, INP eru the reallexcharge
rate woull be bascaly inequilb rium ; iINVereze b the exxharge rate woull be sigtly
overvalel (Bssthanl0 percert); iNnthe US overvalled by 10 to 20 percert ard inthe
remainirgcourtrieshy more than? 0 percert.
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Appert ix
To { erive the agmptoti d igrb utibNof
Ce= W%

ob ®rve that con tioralonx¢the orly ute ofvariatoncoul arie fom @ anl .
Next rotie that a rs ori er exparsonof arourd ® ani ~ yiel s

CeiCe= 0CE00(@ i 0)+ 8C0 (i )+ 0,(TH)
an
T CeiCo= 0C@OTH @ §0)+ 0C0 T (i )+ 0,T7):
Notie al® that sirne 7 isT coragen,
TP 0
art there®re we canw rite,
T (i Co= 0C00T™ @ §0)+ 0,(1):

T hus, althe variatbnofCy aries fom ®. Tel bushut graichtBrwari matric iall

abebrayel s
0C€00°= FC D)% @Te—Iy)=1;

where @ = @ @®)i!, — isthe K rorecker prod ut ard 1y isanil entity matrix oford er
N_W e therebre, canw rite

T CeiCo= 1T @ i0)+ o );

or
T CeiCo= 11T i 1)+ o);

whereZ ;= (°=Iy),with = ~(C9)il_The agmptotk d igrbuionofr=2 (" 1)
iskrow nto be Norma lw ith variene 8, (e Lutkepoh1(1993) Br the Brm o¥8,).T his
imp Eesthat Cyw ilab be asmptotia By rormallani therefre,

TRCiCOSN 052218229
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Tab B 1: Net ForeignAsst E dmation

CO U NTRY = |ta] 7 Jta| NN | tist
ARGENTINA | -2659 | -89 | 0& | 50 | -B533| -4 6
BRAZIL -3B87|-83| 08| 50 | -49134 | -34
CHILE -1469 |49 | 088 | 50 |21 9| -32
COLON BW |-1090 |-28| 08| 50 |-1B16| -22
I £ XICO -P01|-60 | 0B | 50 |-4B 6| -29
PERU -1499 | -36| 08 | 50 |-214 5| 29
Tab B2 :JoharenCoirntegatioNnTess
ARG ENT INA, VAR (B

i | Tracetes | paxtesd |5 cvT |5 cv, | 106 cv T | 0% cv ,
r -2 01 42 42 818 818 65 65
r-1| 15 587 545 1795 14 90 1566 12 91
r=0] 46| 2698 21102 B 2107 2871 18 90
(@) Sigi caneat 3 . () Sioi cane at 10%

g=209F AN
Statorarity Tegs(v 599) q2 72 3-€3706-r¥0 08
Ex beonTeds(v 384)q3 90 - €044 .4 4 .
Tab b 3:JoharenCoirntegatioNnTess
BRAZI, VAR (Q)

i | Tracetes | paxted |5 cvT [ S cv, | 106 cv T | 20% cv,
r-2(07 2 40 2 40 818 818 65 65
r-1(17 892 651 1795 14 90 1566 12 91
r=0| 44 2899P 2007 B 2107 2871 18 90

(@) Sigi caneat 3 . () Sioi cane at 10%

g= 53 F 85N

Statorarity Teds(v 599) 9:3366- €3395. n36I 3.

E>x beonTeds(v 384)q2749 €329 .1 66.
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Tab k4 :JoharenCoirtegatonTeds

CHIE ,VAR(D

i | Traceted | ,qaxteg |5 cvT | S cv, | 208 cv T | 10% cv ,
r-2(07 226 226 818 818 65 65
r-1|128 1349 1123 1795 14 90 1566 12 91
r=0| 9 37312 23812 /NS 2107 28171 18 90
(@) Sigi caneat 3 . () Sioi cane at 10%

0= 67F 66N
Statorarity Teds(v 599) q165 . €353 _.rni 698 .
Ex LsonTegs(v 384) 1194 . €329 .nb2 3.
Tab B 5: JoharenCoirtegationNnTegss
COLON BWA,VAR(Q)

i | Tracetes | paxted |5 cvT |5 cv, | 106 cv T | 0% cv,
r-2105 199 199 818 818 65 65
r-1| 13 494 494 1795 14 90 1566 12 91
r=0| 59 3B 24202 s 2107 28171 18 90
(@) Sigi caneat 3 . () Sioi cane at 10%

Q=2 77F 100N
Statorarity Tegs(v 599) q42 96- €98 _rné627.
E>x beonTeds(v 384)q24 57- %0 56112 7.
Tab E 6: ) oharenCoirtegatonTeds
I EXICO , VAR Q)

i | Tracetes | .paxted |5 cvT |5 cv, | 106 cv T | 0% cv,
r-21200 0?2 0?2 818 818 65 65
r-1|25 1003 10 08 1795 14 90 1566 12 91
r=01| 8 HBI7A 25442 /NS 2107 28171 18 90
(@) Sigi caneat 3 . () Sioi cane at 10%

g= 06F 1 Bn

Statorarity Teds(v 599)q415 . A _ni 62 3.

E>x beonTeds(v 384)q28 A - E07.rn546l.
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Tab B 7-JoharenCoirtegatonTeds

PERU, VAR

i | Traceted | ,qaxteg |5 cvT | S cv, | 208 cv T | 10% cv ,
r -2 |01 = = 818 818 65 65
r -1/ 22 925 925 1795 14 90 1566 12 91
r=0|47| 3112 22 52 /s 2107 2871 18 90
(@) Sigi caneat 3 . () Sioi cane at 10%

= AF 101N
Statorarity Teds(v 599) g3 3 - H725.r¥0 99.
Ex LaonTeds(v 384)q1703. €88 .53 .
Tab kb 8:]JoharenCoirtegatioNnTess
VEN ZUE LA,VAR(Q)

i | Tracetes | paxted |5 cvT |5 cv, | 106 cv T | 0% cv,
r-2(07 2 81 2 81 818 818 65 65
r -1 10 665 384 1795 14 90 1566 12 91
r=20| 44 2747 20 81° s 2107 28171 18 90
(@) Sigi caneat 3 . () Sioi cane at 10%

g= 17F . 86n
Statorarity Tegs(v 599) - 3606- €66l . N3HB57.
Ex beonTeds(v 384)q3 24 . B4 26.n3BL 7.
Tab E 9:JoharenCoirtegatonTeds
US,VAR(Q)

i | Tracetes | .paxted |5 cvT |5 cv, | 106 cv T | 0% cv,
r-2|05 197 197 818 818 65 65
r -1 21 656 4 38 1795 14 90 1566 12 91
r=0| 5| 373 28202 /s 2107 2871 18 90
(@) Sigi caneat 3 . () Sioi cane at 10%

g= 23F 1 3Bn

Statorarity Tegs(v 599)q44 3 .8 24 _rd9 5 .

Ex beonTeds(v 384)q49 53. €2 63. 3 3.
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Tab B 10: ResuksSummary Tab B

Coutry | I migment} | Accuacy I isigmert
Characteridrs
9519697/ 98
Arcertira | -2 | 4 | 16| 24 Hidh Laree s rgs
Larce O verapprec mtioNniN1998
Brazil 19 {19 |24 | 25| I ed um I ary s rogs
Larce O verapprec etion
Chik 140 -9 | -7 -8 | I edlun Pobrogl Trargtors
é Bal sq
Cobmbr |-17| -6|16|26| Il el un é Bal sq
I exxo 210 | 5123|121 | 1 edun Inportart 9ne 80s
Larce O verapprec mtioNniN1998
Peru -2 |-1]1-5|-3 Low Probregd Trardgtors
Vereztebh | 21 (1112 | 8 | Il el lum Inportart 9ne 80s
Us -7 -1 7(116] I & ium 0 verapprec mtion
iNnthe early80sar khte 90s
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Figure 1. Argentina
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Figure 2. Brazil




Figure 4. Colombia

Figure 5. Mexico
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Figure 6. Peru

30
20 A
10 A

-10 4 —~—~
-20
-30

-100 -
-120

22



Figure 7. Venezuela
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