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|. Introduction

Mexico had relavely stabk captal inflows until the eary 1980s when it startd
experiencing large c&pl movemens (Figue 1) The massig captal outflows tha
resultel from the delb crisis d 1982 began to subside earyy 1984 and turned into
inflows afte 1988 in resporesto the implementation of a sitibation program,
privatization, and structutaeforms n mid 1980s. The inflowintensifie following the
Brady del redudion ageemenin earlyy 1990. Again, capal flowed out during tle 1994
95 criss and it flew in back in 1997 @a resli of successflstabiization measuresrad
further structurareforms

In mog emergig economieslarge catal inflows fdlowed by sudden reversad
(triggeral by alvere $rock9 hawe caused fluctuens n the real excharmgrate. Trs
pape examines the longrun respons d the real exchargrate ¢ captal movemens in
Mexico during 1970:497:4 and thewbperiods prioand afte the trade liberalization
initiated in 1984. 1 al® studies the $hort-run dynamic propeties o a system involving
captal inflow, the external tersxd trade and the real exchaagate. The paper de@ot
address éther the causesfacaptal movementsits conpostion, or its ®nsequences
acress ountries a regions which have been dealt elsewdér the literatue (see Caio,
Leiderman, and Reinhia(1993b) and Khan and Reinha1995)).

The recehresumption of capal inflows in Mexico (and the declein the terns d trade)
has caused a marketiven real gpreciation of tke pes, thd brought ©ncerrs @out
Mexico’s externbcompetitivenss (Fgures 2 and 3). To copeith this “unsolvabé
problem,” $ort- and mediurrterm strategie has ken suggestk such a implementig a
loose nonetay policy to induce nominleand real depeciations adoptirg a wide crawng
band for the

! Marcelo Dabos is professor of economics at the Universidad de San Andres, Buenos
Aires, Argentina, and V. Hugo Juan-Ramon is Deputy Division Chief at the IMF
Institute. This paper was written while Mr. Dabos was a visiting scholar at the IMF
Institute. We are grateful to Moises Schwartz, Lorenza Martinez, Oscar Sanchez, and
Algjandro Werner at the Research Department of the Bank of Mexico, and to Ewart
Williams and Philip Y oung at the WHD of the IMF for comments on a previous version
of the paper.
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nomind exchang rag, introducing caipal controls? tightenirg the fiscal poion,
strengthening # financial system, deepegistructurareforms cutting red tape ¢ reduce
the “coss d doing businss; and furthe opening tle external curert account

The role d the degee d opennss d the external curent account in smoothing flucttians
in the real excharggrate caused by laxgaptal movemens has noteceived muchtéention
lately.® Sjaastad and Manzur (SM) (1996) keadwought this point to the forefranTheir
hypothess is th&

“protection causes expditure and produn shifting to becone less responsive t
relaive price changes.. and hence the real exchangte reastmoe stongly to captal
flows in highly protected economgthan in tho® with more liberd commercial policies
... this accurs becausg protection reduces not grthe volune d trade (the scale effecbut
also the Znargi$1d subditution between tradald and nontradaelgoods (tke subgitution
effect). “

SM (1996) found empiria suppot for their hypothess in the cases tlyestudied: a closed
econony (Argertina in 1979:192:4), a semopen econom (Austrdia in 1977:394:3) and
an open econoyn(Canae in 1971:194:3)> In the Mexican case, the empirical eviden
does not onfirm the SM’s hypothesisIn fact we found thathe real exchargrate $ moe

2 The criss in Asia tiggerel a renewed interei the quesion of whether caipal controls
may help reduce the risof externaimbalarces ad financidcrises At the 1998 World
Economic Forumthe IMF Firg Deputy Managirg Director, said th&“For countries thd can
make hem wolk, captal controls wuld be acceptabl®tthe IMF for a trangiona pha® until
the financial systemf@ county is suficiently strong b deal with surgein shortterm loars
from abroa.” The Chief Eonomig of the World Bank also favored corgring capal
controls, but tb U.S Depuy Treasuy Secretay sad tha the isste requirel carefli study, as
there were als real risks tha controls wuld delgy or prever more fundamentbadjustments

% Khan and Zahle(1983) provide ahioroudh and sptemaic analyss o the short-run dfects
of liberalization on both the aent and cajital accountsas wdl as an analyss d the
sequencingssue.

* The auhors also drev conclusions on thesste o the pope sejuencing 6the
liberalization of trad and cajial accountsAs proection magnifis the repons d the real
exchang rate o captal flows, opening tle curent account Bould be completed befer
further opening m the capal account The sequencingste has restdiaced in the conteof
large-scale cajital flows o emerging economieé passag from a recenlMF Execuive
Board Meetirg summing up repor (SUR/97/137) illustrate this... a numbeof speakes
argued thathe emergig marké countries shoudl not liberaliz ther captal account
premature}f and that, speciallyn light of the extensin of the Fund’s mandae © the capial
account, thex was a need to tier understad the preconditions fan ordery liberalization,
among whit undoubtedt was a strengthengadf the financial syseem.”

> They measue the degreefmpennss ly the ratio of eports plus impors © GDP, and
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responsived captal movemens during tle perod of greater openss, which coincided ith
the time when financiand price liberalizations werimplementd.

We al® found thathere is a bngrun reldionship betveen the ratio of cajal inflows ©
GDP, the external termd ¢rade and the eport (and the true) real exchaagate; ad thd a
once and for laincrea® in the ratio of quarteylcaptal inflow to quartery (annudized) GDP
by one unit would, othe things equal lead to adngrun real gpreciation of tke pes of
about 21 perert (when defined by tk export real exchang rate) or bout 42 pecert (when
defined by tle true real exchaegate) The nodd predicts thathe expected catal inflow
for Mexico of ebout US516 billion in 1998, would caesa netigible real gppreciation of tle
peso a measured by #ntrue real exchaegate.

The esmatal dynanic propeties d the nodd sugges that the short-run reldion amory
captal inflow, the external termsf ¢rade and the real exchaagate $ stabé in face @
stochatic shocks.The dgnatad impulse repons fundion indicates thadeviations fron
equilibrium in the variables caused by stodiashocks & one standardevidion will be
corrected in about 14 quarters. Changethe ratio of caipal inflows b GDP causes changes
in the exort real exchang rate, and theris also evidencefofeedback.

[1. Degree of Openness

As siggestd bythe nodd given in the appendixhe degreefmpennsas is defind as
(GDPE x 1x) -1; that is the nvers d the share bexports d goods ad nonkcta servces
to GDP minus oneThus, the lower tlsimeasue is the more opeis the economyThe
Mexicgn economy becane more ope ove time (see Figure 4and paticularly afte the eary
1980s:

For the sake bcompari®n, we calculated garly and averag values bthe degree o
opennss d Argertina, Austrdia, Canada, and Mexico during 198® (Tabk A-5).
Opennss is defind & the share bexports and impors d goods b GDP (nh the casefo
Mexico it includes na exports d maquilas). In the sibperod 198594, on average, Canada
had the masopen economy followed by Austréia, Mexico and ArgentinaViexico was 1.8
times moe op& than Argentinabut Australia was 1.3 tinsemoe opé than Mexico and
Canada was 2.1 tirsenoe op@ than Mexico. Thus, theris margn for Mexi to furthe
open its economyIn spite d the important progmes tha Mexico hasdone h the areafo

repot that fa the perod of 19781990, ths rdio was &out 15 petcert for Argertina, about
34 pecert for Austrdia and about 52 peert for CanadaThus, on agrage, Austié out
traded Argentia by ove two times while Canada out tradeAustrdia by one and a hél
times and Argentira by three and a hatimes.

® The hike h the degreefmpenneas fran 19944 onwards (Figwe 4 reflecs in pat the
increag of expors in terns d peo due b the large devaluation of @December 1994.

" Mancen (1997) in one @ his latest spech a Governor of tte Bank of Mexio, warned
agains veste interes groups thaoppo® free traden dl countries For Mexi®, he
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trade liberalization since egrl 980s it remairs © fully materidize the trade and finantia
integrdion with the Unted Stats and Canada (i the contekof the Norhh American Fee
Trade Agreemean(NAFTA)) and with othe naions®

[11. Data, variable definitions, and methodology

The data consisf quartery observéions (fa the perod 1970:197:4) for the natural
logaithm o the real exchargrate relevarto the eport sedor (RERX), the natural
logaithm of the external termsfdrade (ETT), the ratio of quarteylne captal inflow to
quartery (annudized) GDP (k). Net captal inflow (denoted by K is definel & the value
imports d goods &ad nonkcta servces minughe value bexports d goods ad nonacta
services® The ource fa dl the datas the Bank of Mexio.

To egimate the bngrun respons d the real exchargrate o captal inflows, we fdlowed
the EngleGrange (1987) metodolog to tes for the exigence 6 a longrun reldionship
(cointegraion) between the true real exchangate, capal inflows and the external termd o
trade. The theoretical relationptbetween the logathm of the true real exchaegate and k
(derived in the appendixs sftown below:

(1) TRER = constant ©y ky

where, TRRR is the logaithm of the true real exchaegate, whichs definel as the
logaiithm of the relative price @ traded and hore gpods (R - Py). And ©y is the long-run
respons d the true real exchaegae t changs in the ratio of caipal inflow to GDP.

The true real exchaegate $ dificult to construt becaus it requires estimatig the price
index of tradeables (P=w Py + (1-w) Px) usirg true weighs (, 1-w). To esimate the key
paramete®, while avoiding tle construton of TRER we recasequéion 1 (®e the
appendx for detals). TRER can #ernatively ke expresstas (1/wy) (Pr - P), whee P s the

adwocated to continue trade liberalization in the contéxa floating exchange rate rage
and prce stabity.

8 Since 1993, Mexica stratey as regards traglliberalization$ centered on free trade
agreementsFollowing NAFTA, Mexico concluded free trachgreemestwith five Central
and South Amedan countrie and is curertly negdiating ageemens with severamore
Mexico is scheuled to begin negotiations shilyron a trade agreemewith the Euopean
Union, and it ha show interes in paticipating in the AsiaPacific Economic ©@operdion
Coungal (APEC).

%Specifically RERX = E + R - CPt ETT = R - Py, and kK =E (M pn-Xp)/ GDP, whee E
denota the nomindexchang rate definedsaMex$ pe USS$, Px (Pm) stands fa the
logaithm of the dollarprice ndex of exports (mport9 of goods ad nonfcta servces and
net captal inflow (k) equak m p, - X p.
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logaithm o the consumeeprice ndex which can behtought & a weighted averagdf home
and tadeab¢ goods ndices P = wy P4 + (1-wy) Pr). And introducing thes defintions,
obtains TRER = (1/wg) [(w Py + (-w) Px) - P] = (/) [(Px - P) - w (Px - Pu)]. Defining
RERX = Pc-P and TT = K - Py, yields TRIR = (1/wy) [RERX - w TT]. Using tfe relation
between the logathm of the external termsfdrade (ETT) and the logathm of the internal
terms oftrade T): TT =a + ETT, TRR can be wtten as (1/wy) [RERX - w(a + ETT)}
And subsituting it in equéion 1 obtains th equéion to be esmated.

(1) RERX=C +B, k, + WETT

where C = w; constant 4o a, and3y = wy Oy.

First, we te$ whethe the variables in (1) are cointegrated-using EngleGrange (1987)
methodolog and also the dhansa cointegréion test—to then esmate the dbngrun
relaionship among th variablesn (1) and an eror-correction modeto assess tle dynamic
propeties d the g/stem.

A. Sample Period: 1970: 1-97:4

V. Empirical Results

First, we tes for the order of integrigon of RERX k, and ETT during tb perod 1970:%+

97:4 using te Augmented Dickeyruller (ADF) Teg with five lags.

Table 1. Augmented Dickelfuller Tes onthe Leves and on the FirsDifferences d the

Variables in Equaion 1* for the perod 1970:397:4

Variable Ted Value 1% Ciitical 5% Ciitical 10% Citical Decision
Value Value Value

RERX -0.98 -349 -2.89 -2.58 Is na 1(0)
K, 252 349 -2.89 -258 Is nd I(0)
ETT -0.57 -349 -2.89 -2.58 Is na 1(0)
ARERX -4.76 -349 -2.89 -258 Is 1(0) a& 1%
Ak, -4.62 -349 -2.89 -258 Is 1(0) a& 1%
AETT -491 -349 -2.89 -258 Is1(0) a 1%

The ADF tes(Table ) reveak thd the three variablesiiequdion 1* are integrated of order
one (I(D). Thus, ve tes for the existencefoa longrun reldionship (cointegréon) anong
those variables ¥ running a OLS regrasion of (1°) and by tesing the order of integri#on of
the regressin’s resduals If the esimated regresson’s resduak (interpretd as devidgions d
the RERX from its longrun equilibrium) were integrated of order zero (1(0)), thenatle

exid a longrun reldionship among th variablesn equdion 1°.
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The OLS esgimation of eudion 1 is:

RERX=0.10-15.65k + 1.01 ETT Aj. R-sq. = 0.90.

(5.9)-15.8) (28.5)

whele tstdistic are n parentheses.
Table 2 Augmente DickeyFuller Teg on the Leved d the Resiluak in Equdion 1°

Variable Ted Value 1% Ciitical 5% Ciitical 10% Ciitical Decision

Value Value Value
Edimated -3.05 -3.73 -3.17 -291 Is1(0) a10%
Residuals

Note the special critical valugefor the test given the esmated residuals, can bedind in
Walter Enders Applied Econometrics Time Series, Wiley, 1995, pge 383.

The ADF tes shows thd the esimated residuas ae 1(0) a the 10 pecert significarce level
(Table 2) Thus, the variablesiequéion 1‘ exhilt a stong lbongrun reldionship given the
high valus o the ttess and adjusted Rsquared?®

We alsoexanined the sibperiods 1970:484:1 and 1984:97:4 to take ird consideraon
the turnirg point in cagal outflows thd began in eary 1984 and the trade liberalization
process thiastartel about tle same time.

%e confirmel tha equaion 1' represesta cointegrated relanship using th bhanse
test. The likelihood ii#o teg indicates one cointegiing equéion (involving tre three
variables onsidered) 85% significarce level.
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B. Subperiod Prior to TradeLiberalization: 1970:1-84:1

Table 3. Augmented Dickelfuller Teg on the Leved and the Firs Differences
of Variables in Equaion 1* for the subperod 1970:384:1

Variable Tesd value 1% Ciitical 5% Ciitical 10% Citical Decision
value value value

RERX 271 -3.56 -292 -2.60 Isndl (0) a
5% level

ky -0.87 -3.56 -292 -2.60 Isnd | (0)

ETT -257 -3.56 -292 -2.60 Isnd | (0)

ARERX -3.65 -356 -292 -2.60 Is1(0)

Ak, -2.98 -356 -292 -2.60 Is | (0) a the
5% level

AETT -3.46 -3.56 -292 -2.60 Is | (0) d the
5% level

The variables undeonsideréions ae al® I(1) in this subpend (Tabk 3) and the OLS
edimation of guaion 1‘ yields:

RERX = 0.08- 12.4 ky + 0.88 ETT;  Adj. Rq. = 0.69
(3.6) ¢€10.3)  (7.4)

whetre the tstaistics ae in parentheses.

As the esimateal residuéof the regressin ae I(0) a the 5 pecert critical levd (the tes
value 6-3.64 and the dical level at tle 5 pecert of significarce s-3.17), thee is a bng
run reldionship in ths subpend too.
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C. Subperiod After Trade Liberalization: 1984:2-97:4

Table 4. Augmented Dickelfuller Teg on the Leveb and the Firs Differences
of Variables in Equaion 1' for the sibperbd 1984:297:4

Variable Ted value 1% Ciitical 5% Ciitical 10% Citical Decision
value value value
RERX -167 -3.55 -291 -2.59 Isndl (0)
K, 223 -355 2091 259 Is nd I (0)
ETT -2.56 -3.55 -291 -2.59 Isndl (0)
ARERX -3.34 -355 -291 -259 Is | (0) athe
5% level

Dk, -3.66 -3.55 -291 -2.59 Is1(0)
AETT -3.76 -3.55 -291 -2.59 Is1(0)

In this subpend, the variablesansiderd ae 1(1) (Tablke 4 and the OIS esimation of
equdion 1'is:
RERX = -0.10 - 20.97 k + 0.71 ETT,; Adj. Rsq. =0.87
-£.2) ¢€¢11.6) (5.7)

where the tstdistics ae in parentheses.

The esmateal residudof this regressin ae 1(0) a the 1 pecert critical level (tre te$ value
is-3.75 and the dical level at tle 1 pecert of significarce 5-3.73), implyirg tha equdion
1‘is a bngrun reldionship in thé subped too.

D. Interpretation of the Empirical Results

The table belew sunmarizes the longrun esimation off, for the sample peod and the tw
subperiods @nsidered.

Table 5 Sunmay of Esimated LongRun Reldions

By t-test () t-test Adj. R-sq By
Mexico
1970:1-1997:4 -15.6 -15.8 1.0 28.5 0.90 -31.2
1970:1-1984:1 -12.4 -10.3 0.9 7.4 0.70 -24.8

1984:2-1997:4 -209 -116 0.7 5.7 0.87 -41.8
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The esimated parametex (3, and®y) for the sibperbd 1984:297:4 indcate that a once and
for dl increa® in the ratio of quarteylne captal inflow to quartery (annudized) GDP d
unity, would caug a bngrun real gpreciation of tle pes of 21 pecert (when measured by
the exyport real exchang rate) or 42 pecert (when measured by @ true real exchaegate)
The latte uses the share bhome goods n the CP (wy) of 50 pecent which s the weigh

tha the Bank of Mexio assigrs o hone goods n the consumeprice ndex.

The expected caal inflow in Mexico during 1998 should casnly a nedjgible
appeciation of tle Mexican pesosameasured by #true real exchaegate. The ratio dhe
guarter avera@ cajptal inflow in 1998 to quarteaverag (annubized) GDP s expected to be
about 0.0091, which implgean increag d 0.005 wth respect to the value it dan the burth
quarte of 1997 (0.0041)" This incea® and the éBnated O, of -41.8 indtak that tle long:
run dfect on the true real exchamgate dthe expected cajal inflow should be neligible (a
fall of about 0.21 pezent).

To assess tle influence dthe degree oopennas on the rgwnse d the real exchargrate ©
cepital flows, we esimateal the relevancosdficients for the subperiods prioand afte trade
liberalization: 1970:384:1 and 1984:07:42 Contray to the theoretical presumption, the
edimated ©y for boh subperiodsndicatke that in Mexico the gort (and the true) real
exchang rate were more rpensive ¢ captal flows during tle perod of greater openss. t
is possile that tle greater rgmonsivenss refecs the structural reforms carriezlt by
Mexico in mid 1980s, including finandikberalization, reforrms o the foreig invesmert
and ta regme, privaization, dereguléon, and prie and excharmgrate liberalization¥’

To assess the dynamic popeties d the variablesn equéion 1‘, we use the reduak from
the equilibriun regresson of equaion 1' (as the variables & cointegratedto esimate an
error-correction model.

E. Dynamic Analysisfor the Sample Period: 1970:1-97:4

" The expected leveld cagtal inflow and GDP ih 1998 ae US$16 billion and US$438,7
billion, respectively.

12 The firg stag o trace liberalization in Mexico started 1983, but th buk of the
measures werimplementd between Juy 1985 and Bcember 1987 (Mance(1997) and
JuanRamon (1992)).

For exampleMussa {982) ha pointel out that in mascounties the purchasing powe
paity (PPP) real exchaegate hasdxrane quite voléle since fixed paties anong tre
major currencie wee abandorgtin eary 1973. t is also argued thahe persistenvariability
in PPP eal exchangrate $ largey due b inappropria¢ government policie thd influence
the allaations & spending n traded and hoengoods ad servees.
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(a) ARERX=aut alet.ﬁ Z Chs(i) ARERX.i* Z a14 (') Ak Yt Z al5(i)A ETT.it €

i=5

(b) Aky,=ant a0+ Z a23()) ARERX.i + Z a2 (i) DKy, + Z Azs()AETTu + &2

i=5

© AETT= qut as0u+ Z a3:() ARERX. + Z s (i) Aky,, + Z as()AETT.+ £

Table 6 Edimated Parametexrd Equations (a) to (c)

RHS variables Equdion (a) Equaion (b) Equdion ©
LHS: A(RERX) LHS: A(KY) LHS: A(ETT)
U (-1) -0.10 (3.28) 0.003 (3.15) -0.03 (1.63)
A(RERX(1)) 0.36 (2.47) -0.03 (5.33) 0.008 (0.09)
A(RERX(-2)) 0.13 (0.80) -0.01 (-2.39) 0.02 (0.19)
A(RERX(-3)) 0.21 (1.29) -0.02 (2.39) -0.009 ¢0.09)
A(RERX(4)) 0.12 (0.71) -0.003 ¢0.53) 0.05 (0.52)
ARERX(5)) -0.02 (0.10) -0.003 (0.60) 001 (0.11)
A(K/(-1)) 493 (145) -0.07 (0.58) 0.69 (0.32)
Aky(-2)) 3.11 (0.99) -0.36 (3.23) 1.92 (0.98)
A(ky(-3)) -2.19 (-0.68) -0.19 (-3.23) -1.06 (0.52)
A(ky(-4)) 450 (1.43) 0.25 (2.28) 0.40 (0.20)
A(K/(-5)) -5.49 (1.86) -0.04 (0.41) 215 (1.17)
AETT(-1)) -0.17 (0.80) 0.03 (3.79) 0.26 (1.95)
A(ETT(-2)) -0.34 (1.51) 0.01 (1.84) -0.26 (1.83)
AETT(-3)) -0.22 (0.93) 0.02 (2.04) 0.14 (0.96)
A(ETT(-4)) -0.31 (1.38) 0.02 (2.15) -0.29 (2.09)
AETT(5)) -0.30 (1.29) 0.008 (0.99) 017 (1.14)
Constant -0.007 ¢0.85) -0.00001 (0.04) -0.005 ¢1.04)
Adj. R-squared 0.0813 0.4364 0.0764
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The esmatal parametey d equaions (a) (b) and (c), reported in Tabl6, suggedghe
following:

0] Asai, 0y andas; are diferent fran zeo, have the righsign, and ae smalle than
unity in absolué termsthe system is a true errcorrection model.

(i) Given thaai, and &lead one theny, (i)s ae different from zeo, changs in the
ratio of captal inflows o GDP Qk,) caug changesi the real exchargrate ARERX).

(i)  As expected, the coefficiarof A(RERX(-1)) to A(RERX(-5)) andA(ky (-1)) to

A(ky (-5)) in equéion © ae not significatly differert from zeo. Given th&tMexico is price

take in internaiond markets, changein tho® variables do not hawary effect on the

externdterms @ trade.

(vi) Lutkepohl and Reines (1992) siow tha innovdion accountig (i.e, impule reponse}
can be used to obtain inforti@n concernig the interactions aong tre vaiables. Since all
variables in equdions (g to (c) are 1(0) the impule reponss wnverg  zero. Thus, a
temporay exogeous shok (€) produces oyl a tenporay effect on the variables

The speed of adjusert codficients (@12, 022, andas, ) are é particula interes in tha they
have important implications fdahe dynamis d the systemAs sgecified, the nodd indicates
the repong d the real exchargrate, capal inflows and the external termd trade o
stochatic shocks ad to the prevaus perod’s devidion from longrun equilibrium. Given
that 0y, is not zeo, the changeniRERX reacs o devidions fran longrun equiibrium
originated in the prewus quarterFor exampleequaion (8 shows thd impact dfect on the
chang d the RERX of a given devition from equilibrium (U1 ) will be-10 pecert of the
devidion.

V. Conclusions

After the 1980scaptal flows haveaccelerated in the less demedd countries and since
Sdter’s samind pape in 1959, it ha been widey accepted thahe real exchargyrate
respond to cafal flows. Based on aisple nodd derived by Spastad and Manzur (1996)
along tte lines o Sdter (1959) ad Rodrigue (1994) we esimated the bngrun respons d
the exyport (and trug real exchang rate ® captal inflows in Mexico for tle perod 1970:+
97:4, and for th subperiods prioand afte the trade liberalization and othstructura
refomms initiated in 1984. ¢ have als exanined the iort-term dynamic popeties o a
systen involving cajital inflows, the external terms erade and the real exchaaegate and
found tha the system is a stable, true ercorrection model, and thdeviatons fran
equilibrium due b exogenous shockseacarected in about 14 quarters.

The empirical finding swgges that thee exiss a bngrun reldionship between the ratio of
captal inflows to GDP, the external termsf ¢rade and the egort (and the tre) real
exchang rate. Based on thetiesated relaionship for tke sibperbd of greater opense
(1984:297:4), a once and fotlancrea® in the ratio of caijpal inflow to GDP ly one unit
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would, othe things equal lead to adngrun real gpreciation ofthe pes of ebout 21 perert
(when defined by th export real exchang rate) or bout 42 perert (when defined by th true
real exchang rate) Considering tb expected cagal inflow for Mexico in 1998 of aout
US$16 billion, the radd predicts a ndggible real apreciation of tle pe® (as measured by
the true real exchaegate) of hout 0.21 perent.

The esmatad dynanic propeties d the nodd sugges that (i) it is a true errocorrection
modé since all d the coefficiens d the esimated eror terms ae differert from zep (it is
required thaat leas one @ them beirg differert from zero) (ii) given tha the impule
respons fundions onverg  zero, the system is stalbih face ¢ a stochasc shocks Tha
is, a stochag shodk will perturbthe variables undeonsideréion only tenporaily as they
will return to ther longrun equilibriun levels (iii) changes in the ratio of caipal inflows ©
GDP caue changesiithe eyort real exchang rate, and theris also evidencefdeedback,
(iv) As expected, given thaviexico is a pricetaking @untry, changs in the eyort real
exchang rate and in cagal inflows do not influene the external termd tvade.

We spit the samplen two subperiodsl970:184:1 and 1984:07:4 to take irg
considestion the turniig point in cafial outflows tha began in eary 1984 and the trade
liberalization process thatartel about tle same timeFirst, we tested the erernce d
mears in the degreefmpennas n both subperiodsna found thathe greater dage d
opennss observe in the second subpericsi staistically significart (see appendix).

We tested the SM'(1996) hyothess thad (becaug protection reduces not grthe volune
of trace but als the margis d subdgitution between traded and nontrad good¥ captal
movemensg hae less impct on the real exchaagate (bhus it exhibits less variality ) when
the economis moe ope. Our findings do not appot this hypothesisIn fact the bngrun
respone d the real exchargyrate ¢ captal movemens is geater n the second subperiod
when the econoynwas moe op@. In this @wnnection, v al® conducted variance testf
the exyport real exchang rate and the ratio of dégl inflow to GDP ad accepthe hypothess
of no difererce between the viances acres subperiods fahe® two variable & the 1
percert significarce level (se appendix).
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Derivation of the Relationship Between the True Real Exchange Rate
and Capital Inflows

The basic radd usd to derive the theoretical relation beswn capal inflows and the true
real exchang rate $ borrowel from Sjaastad and Manzur (1996).study tke effect ¢
captal flows rathe than secular economic growton the real exchaegate, the odd has
three gpods importables, exportaldeand hone goods and hence twreldive prices The
price ndices h domesic cureng for imports d goods and nonfcta servces expors d
goods ad nonhcta servces and hore goods ae denotd by py, px and g, respectively
and the valuefamports and expors d goods ad nonfcta servces ae m gy and X g,
respectivelyy and Y’ denots GDP ad expenditurs on goodsrad nonfcta services thus

y*=y+ (M pu - X px). Net captal inflow, denoted by k si defin@l as the captal account
surplus minus ntefacta service paymers abrod, k =y -y = m py - X px. The ratie o net
captal inflow to thevalue ¢ exports o goods ad nonfcta servces ad to GDP $ definel

mp, = C (Dyer (Buyoo Ly ye
H X y
by ks« = kix px and k = kly, respectively.
x p = C (R (Pyp (g
H M y

Expressirg the system in a loginear form (usig uppe& ca® for natual logarithms) obtains

M+ Py =constant + ¥ (ay +0x) Py + 0y Py +0x Px+ (L +nm) In (1 + k)

X + P =constant + Y +y +Bwm) Px-Bu Py - Bw Pu -nx In (1 +K)

mpy, = Xpy + k= xp, (I+kx)
M+Py = X +R+In(1+k)
Wherre ay anday are the elascities d import demand with respect to the pricef anports

relative o hone goods ad exports, respectivelgnd By andBy are the elaticities d export
suppl with respect to the price exports reldive o hone goods ad imports and, in the
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absence focomplementarityas and 3s ae defined to be pds/e. Sdving the loglinear
systen for Py, yields tte fdlowing reduced fom:

Py=constab+O[(Nx +Nu+ D In (L +Kk)-In (1 + k)] + w Py + (1- w) Px

wher © =-1/(ay +31) and w = (ay +ox - Bm) /(ay +B4 ) . The absence complementarity
(i.e., given R and R, a changen R, shifts expaditures and prodution in the “right”
directiong ensurs thd ay +B4 > 0, which implis tha © is negéive. Moreoverw, the
elagicity of the price d home goods wth respect to impaiprices is the well known “shift”
parametein the theoy of the incidence bprotection (Spaastad (1980)ral Rodrigue and
Sjaastad (1979)).

The final term in the latteequation, w Py + (1 - w) P, turn out to be exactly éhappropria
price ndex for traded goods, and hence thajuation is an implicit relationshp between the
true real exchang rate and cagal inflows. The true real exchargate, trer,9 merey the
relaive price ¢ traded goods® hone goods ad is definal, in logaithm, & TRER = P - Py.
The ndex Pris a weghted averag d Px and R, . Sjaastad and Manzur (1996)asv thd if
the homogen#y postulae is © be satisfid, then dP/dRy = wand dR/dP = 1- w, and
therefoe Br =wPy + (1- w) Px andthe TRR =wPy + (1- w) Px - Py . Accordingly the
above reduced far can be wtten as an explidt relationshp between the true real exchang
rate and cajpal inflows:

TRER = constati+ © { In [(1 + k)/(L + k)] - (ix +Nw ) In (L +k)}

Sincenx andny are likely to be small, theisum al® is likely to be small; in addition, since
In (1 + k) is gopproxmately k, which also$ smédl, the poodud (nx +nm ) In (1 + k) will be
neglected in whafollows. Moreover, a In [(1 + k)/(1 + k)] is goproximately k - ky , the
reduced fam can be witten as:

(A-1) TRER = constant © (kx - ky)

Defining z = E x R/GDP, then k - ky = [(1-z)/Z] ky, and rephcing the lag expresson,
obtains gudion (1) of the tex:

(A—2) TRER = constant © . k,
where Oy = {(1-z)/z} ©. The ratio of©, to © , which can kernatively & expressas

(GDPE x 1x) - 1, measures th degree toopennsas d the economyThe lower ths rdio is,
the moreopen the economy.
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Derivation of the Equation to be Estimated

The nodel’'s gguaions (A-1) or (A-2) involves the logaithm of the true real exchaegate
(defined & R - Py ), which B difficult to construt becaus it requires estimatig the indices
of tradable and hone goods First, we define the real exchamgate (n logaithm) as

RER= Pr - P, whee P B the consumeprice ndex defined as a weighted averagf home
and tradal® gpods P =w Py + (1-wy) Pr. Thus RR=Pr-P =R - (WuPy + (1 - wy) Pr) =
wy (Pr- P4) =wy TRER. And subtuting RER for TRER in (A-2), obtains:

(A-3) RER =wy constant + w0, ky,

RER dill involves the pricegood of tradablesvhich s definel as a weighted averagy
importables and exportable (Fr = w Py + (1 - w) Px). And rephcing the defintion of Prin
RER yields:

RER =P -P=wPy + (1-w) Px-P = (K- P) - @ (Px - Py)

and defining tk logaithm of the exports real exchang rate (RERXas P - P, and the
logaithm of the dometc terns d trade (TT) as Px - Py, we have:

RER = RERX - wIT
Subgituting RER in (A-3), yields:
(A4) RERX =wy constant + wOy ky + wI'T

*

Px

P

H
Py EEx(H 5)
Pwm Em (1+tw)
oM

FrrrrTi

The relation betwen the domeis and externlaierms d trade is given by:
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where g is the average ratef gubsidies on exports, is the average ratef tariffs on
imports (incuding euivalent tariffsfrom quantitatie restrictionsd imports), and g (Ey) is
the nominhexchang rate thatpplies o expors (mports) In logarthm form:

TT=a+ETT

wherais the logaithm o [Ex (1+s)/Ev (1+ty)] and ETT = P% - P*y is the logaithm of
the externaterns d trade And rephcing TT in (A—4), obtains th equ#ion to be esmated:

RERX = C +B, k, + WETT

where C = w; constant % a, and3y = wy Oy

Variability of rerx and ky Across Subperiods

In the second subperiod, Mexico underwent structural reformsdingj trac and prce
liberalization, a wdl as financidreforms To asess tle dfect of these reforns on the
variability of the real exchargrate and the ratio of dég inflow to GDP, we tested the null
hypothess d equdity of the variancesfarerx end k, acress tle subperiods 61970:184:1
and 1984:297:4 (t is not recessaryo assune that tle two sampls hae equameans) We
compue the ratio of ta sample variancewnhich follows an F distrbution, and regct tke null
hypothess if this raio is ether unusudly large a unusudly smadl. The citical region for a 5
percert level d significarce and for 57 and 55 obsetams in the firg and sscond subperiods
(or (56, 54) degreefdreedom$ consig of values d F > F .975 (56,54) =1.67 and F<F
.025 (56,54) = 0.6. And for a 1 pert level d significance, the dical region consisof
values d F > F .995 (56,54) =1.96 and F <F .005 (56,81p%0.

Table A-1. Variarces and Ri#os

1970:184:1 1984:297:4 Ratio of variarces
Var, Var, (Vary/Var,)
Rerx 0.019219 0.032607 0.5894
ky 0.000085969 0.000092%3 0.92876

Table A-2. Tess far Equdity of Variances
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F.005 F.025 Rdio of F.975 F.995 Decision
sampé
variarces
rerx 0510 0.600 0.5894 167 1.96 Reject
equdity at
5%.
Accep
equdity at
1%.
ky 0510 0.600 0.92876 167 1.96 Accep
equdity at
5% ard 1%

Regarding th variallity of the ratio of cajal inflow to GDP (k), the tesacceps the null
hypothess d no differerce between the variances &sdle sibperiods athe 1 pecert
significart levels Regarding th variabiity of the export real exchang rate (rerx), the tés
shows thd the first subperbd is not moe voldile than the second subperiod.

Differencein the Degree of Openness Across Subperiods

After 1984, Mexico started liberaliziits externbcurrert account. V\& constructe a series
of a measurefdhe degree foopennas given by GDPE x ) - 1. The meas and variances
of this series fothe subperiods 1970:484:1, 1984:294:4, and 1984:207:4 ae siown in
Table A-3. (we included a sibperbd ending irthe urth quarte of 1994 to avoid the effect
of the large devaluationt @&d 1994 on the degreé¢ @pennas) The lower nean of tle
degee d opennss afte 1984 indcates thathe econorg was moe op@. To &ses whethe
the greater openss was ststically significant we tested the null ippthess thd the
differerce d the meas pria and afte trace liberalizations zeo. We constructe the
samplirg distrbution of the statistis z which s normadistributed, and ue a cumulatie

2 2
z = (py-py) | N[ L+ 22
1 N2

normad distribution tabk o detemine the citical region (Talké A4).

The tesrejecs the null hypothess & the 5 pecert and 1 pecert significarce leve] which
implies tha the Mexican econognhas hal a higher degred opennas afte 1984.
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Table A-3. Levd and Variability d the Degree bOpenness

Mean Variarce Numbe of observéions
1970:1-1984:1 9.12 5.06 57
1984:2-1994:4 6.19 152 43
1984:2-1997:4 561 242 55

Table A-4. Teg for the Differences h Means

Z.005 Z2.025 Z value 2975 Z2.995 Decision
1970:11984:1 -255 -1.95 9.66 195 255 Reject equality
\B at 5% ard 1%
1984:2-1997:4
1970:131984:1 -2.55 -1.95 8.34 195 255 Reject equality
VS a 5% ard 1%
1984:2-1994:4

Differencein the Degree of Openness Across Subperiodsand Countries

To gain furthe insight we compared Mexicg’degee d opennas wth tha of Argertina,
Austrdia, and Canada (see Table%. Here, the degred openneas is defind as the share
of exports and impors o goods h GDP. The® figures show thats notel before, hough
the Mexican econoynhas been moe ope afte mid 1980s, it henot eached yethe degree
of opennsas displayd by ather Austrdia or Canada.



