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EDUARDO LORIA

The Mexican economy:
balance-of-payments—constrained
growth model—the importance of the
exchange rate, 1970-1999

Abstract: e argue that the main constraint for the Mexican economy to grow
remainsinsidethe structural deficit of the current account aswell asin thereal
exchange rate level. An annual structural econometric model (1970-99) (esti-
mated through weighted two-stage least squares) is estimated to identify the
determinants of the four balances that constitute the current account balance.
The main objective is to detect only long-run relationships and, consequently,
to analyze the sensibility of the overall system to the exchange rate. By doing
this, we enforce the introspective features of Thirlwall’s Law through what may
be called the “ extended exchange rate Thirlwall’s Law.” A detailed analysis of
the joint residuals coming out fromthe structural estimations are performedin
order to demonstratethat all the variablesinvolved in the behavioral equations
are cointegrated, since they are all “ white noise” and normally distributed.

Key words: backward dynamic simulation, cointegration, current account (and
its balances), external constraint to economic growth (ECG), real exchange
rate, structural (long-run) determinants, structural econometrics, sensibility
analysis, simultaneous estimation, white noise.

Inthe literature of the second half of the twentieth century, there were two
main theoretical frameworks—essentially opposed—for the explanation
of the long-term economic growth determinants and its limitants. On one
hand, the neoclassical approach has stated that it isinthe supply-sidewhere
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both explanations meet; specifically in the availability (both quantitative
and qualitative) of productive factors and, most of all, in the dynamics of
technological progress. The central hypothesis is that, due to the lack of
thislast factor, the economy will inevitably reach the steady state.

On the other hand, the second important approach resides initially in
the structuralist (ECLAC) framework,! which attributes to the demand
factors, specifically to the asymmetriesin the el asticities of international
trade between devel oped and devel oping countries, the determinantsand
heterogeneity in trade balance position and in economic growth.

According to theindustrial backwardness of devel oping countriesand
their pattern of exports (raw materials and low value-added products),
these countries will have higher income elasticities to import related to
developed countries, and, inversely, industrial countrieswill have higher
income elasticities to export regarding the other group of countries.

Therefore, ECLAC and itsassociates (suchasECLAC, 1957; Myrdal,
1957; Noyola, 1946, 1956a, 1956b, 1958; Pinto, 1991; Prebisch, 1950;
Villarreal, 2000), found in thisfact the main reason explaining economic
structural differencesin growth as well asin development.

In the late 1970s, Thirlwall (1995, 1997)? formalized this approach
and applied it to explain the differencesin growth for agroup of several,
both devel oped and devel oping countries.

In the 1990s, Atesoglu (1993-1994, 1995, 1997) used what is now
called Thirlwall’s Law to understand the performancein growth for sev-
eral industrialized countries, corroborating the initial ECLAC and
Thirlwall arguments.

The present paper isin support of this approach, but due to structural
characteristics of the Mexican economy—such asits high external debt
servicing and thetraditional high exchange rate misalignment (overvalu-
ation)—we argue that in the long run the capability of the Mexican
economy to grow resides centrally in the former variable as well asin
the current account (CA) balance. Thishypothesisisin linewith Richards-
Elliot and Rhodd (1999).

Particularly since the world debt crisis (1982—-88), it isin the growing
deficit of the factorial services balance (FSB) in which the permanent
deficit of the CA resides. Therefore it is in our interest to analyze the
long-term determinants of each of the components of CA. By doing this,

1 Headed by ECLAC (Economic Commission for Latin Americaand the Caribbean)
and its associates since the late 1940s.

2 Needless to say, hisfirst contribution on the matter wasin the late 1970s
(Thirlwall, 1979).
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it will enable usto go deeply into the anatomy of the external constraint
to growth (ECG).

A second principal objective consistsin calculating the importance of
the correct management of thereal exchangerate asacrucial instrument
to reduce the ECG.

Toreach these goals, weinitially went through a descriptive statistical
analysisof CA and itscomponents, and, subsequently, we estimated their
structural determinants aswell as prices and aggregate demand. For this
purpose, we built a simultaneous equation system estimated through
weighted two-stage least squares (WTSLS) for 1970-99. By construc-
tion, the outcome gives the long-run determinants of the endogenous
variables. To prove that the relationships specified in the whole system
are cointegrated, namely, that they sustain a stable long-term relation-
ship (not spurious), a detailed analysis of the joint residuals was per-
formed, proving that they are all white noise and normally distributed.

A sensibility analysis through dynamic backward simulation was per-
formed to demonstrate that the ECG is hot only associated with the elas-
ticities of foreign trade, but also—and not in a refutable manner—with
the real exchange rate. This exercise also demonstrates that the whole
systemisdynamically stable. Finally, an economic policy based mainly
on the correct management of the exchange rate—in order to revert or
reduce the restriction of the balance of payments of growth—is pro-
posed. Considering the international framework in which the Mexican
economy is inserted, this is now the most effective and simplest eco-
nomic policy to enhance economic growth. Regarding the objective and
the context of thearticle, which only dealswith an extension of Thirlwall’s
Law, we do not analyze either institutional or structural changes that
could eventually affect the elasticities of foreign trade. Other kinds of
research would be required to accomplish this task.3

Analytical framework

Theclassic structuralist approach (ECLAC) of the 1950s-1970s empha-
sized that international free trade—far from fulfilling the convergence

3 One of the referees asked that structural—alternative—economic policies be
discussed. Even though he or she recognized that it is out of the scope of the article, he
or she recommended making some comments on the matter. In this respect, in other
work (Arroyo and Guerra, 2000), three long-run prospective scenarios (2000-30) are
discussed in detail. Due to the lack of space, | recommend the reader consult it. It is
availableif required.
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properties attributed by the Hecksher-Ohlin-Samuel son model—would
take primary goods-exporting countries to an impoverished state, dueto
thefact that the dynamics of theterms of trade would favor theindustrial
goods-exporting countries. Thus, it was widely accepted that the Latin
American region could only emerge from its economic quagmire if it
applied amodel of industrialization through imports substitution (11S),
which initially required high protectionism and high state intervention.

The ECG hypothesis took form from the classic structuralist and Post
Keynesian theories through Thirlwall’s Law (Thirlwall, 1979). The hy-
pothesis argues that, in the absence of capital mobility, and assuming
that thereal exchange rate remains constant, in the long run, the capabil -
ity of growth (y) of any economy depends on the ratio of the rate of
growth of exports (X) to the income elasticity to import (7).

X
Y=o 1)

Due to the fact that for technologically dependent (namely, devel op-
ing) economies, the former variableis particularly low in relation to the
latter, its rate of growth will be very modest, unless: (1) this ratio in-
creases notably or (2) they receive external financing. Needless to say,
even though this last option allows widening the short-term growth ca-
pacity, it isalso truethat later on it will be slashed due to theincreasein
the external debt servicing.

Therefore, and according to Richards-Elliot and Rhodd (1999, p. 1146),
in order to obtain a more realistic expression by including the terms of
trade, thereal exchange rate and debt servicing, Equation (1), should be
reexpressed considering those factors:

U1 E M. [ e E
y _m%n*' P(I)E(pdt pft et)+R(pdt +al)

M D C, \O )
_F(pft +et) _F(dt +et) +E(Ct)g,

where E/R and C/R are the proportions of export and capital flows in
total receipts, respectively; M/P and D/P are the proportions of imports
and debt servicing in total payments; n and ¢ arethe price elasticitiesto
exports and imports; pd;, pf; are the rate of change of domestic and for-
eign prices, g istherate of growth of the exchangeratein nominal terms;
D isthe debt service payments; z is the rate of change of world income
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Figure 1 Terms of trade and real exchange rate, 1970-99

180
I N | [ [ [
160 4 b
[ A
140 1
!
120 + &
i
100 +

80 -

60

RER |

= = = Terms-of-Trade

(U.S. economy for Mexico); &, is the income elasticity of demand for
exports; and d, is the rate of growth of debt servicing.

By doing this, Richards-Elliot and Rhodd (ibid., p. 1148) demonstrated
that Equation (1) overpredicts economic growth for a number of coun-
tries, including Mexico for the 1950s through the 1970s.

Aswill be seeninthe next section, thosethree critical features—which
intheoriginal Thirlwall’smodel are |eft out—have played acrucial role
in explaining the ECG of the Mexican economy.

Thefirst critical feature (terms of trade, Figure 1) had anegativeinflu-
ence until 1988, just when we plausibly may accept that the model of
development shifted from I1Sto export-led.* Thisfactor, combined with
the external debt crises (1982-88), helped explain the stagnation of the
Mexican economy since it was forced to attain a trade balance surplus
for servicing the external debt.

The economy did not begin to grow until 1988, when the consolida-
tion of the new growth strategy based on controlling the nominal volatil-
ity of the exchangerate (crawling peg regimen) and considerably reducing
the external debt servicing.

Therefore, at this point, Equation (2) intuitively and empirically dem-
onstrates the validity of the ECG hypothesis.

4 Mendoza (1997), using panel regressions (1971-91) for 40 countries (devel oped
and developing), demonstrates the large adverse effect of terms of trade on economic
growth.
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External sector: stylized facts

General facts

I1S strategy determined a highly protected economy until 1978, when
the trade balance and the current account were—relatively speaking—
under control and, consequently, a high rate of economic growth was
achieved.

Through observation of partial correlation coefficients (see Table 1), it
can be highlighted that for the 1950—70 period, the statistical association
between the economic growth-trade bal ance and current account was prac-
tically nil (measured by the dope). Thus, one could erroneously con-
cludethat the external sector wasnot inthat period an obstacleto economic
growth. Nevertheless, we can better argue that whatever the rate of eco-
nomic growth was, the external deficit wasstable. It isimportant to recall
that during this period the Mexican economy grew at 6 percent annually
on average and approximately around 3 percent in per capitaterms.

Now, if we analyze the 1950-99 period, the structural (autonomous or
constant) deficit increased to—$4.122 billion from $400 billion for 1950—
70, and evenincorporated negative growth rates of gross domestic prod-
uct (GDP). This outstanding outcome can be interpreted as follows: that
for any rate of growth there was an initia deficit of that magnitude. On
the other hand, the correlation for 1980-99 indicates that the growth rate
compatible with equilibrium in the current account was about —4.5 per-
cent and 2.7 percent for the trade balance, respectively.®

Thiswould indicatethat, asthe external debt began rapidly toincrease
in the early 1970s, the trade-off between economic growth and external
deficit clearly intensified, particularly since the beginning of the 1980s,
in which the Mexican economy suffered from dramatic shocksin terms
of trade (around —38 percent; see Figure 1) and the implementation of
structural reforms. According to the positive cumulative causation hy-
pothesis, all these factors combined (Kaldor, 1966; Thirlwall, 1995)
should have depressed the balanced rate of growth (y*).

The nature of the external constraint to economic growth

To analyze and comprehend in detail the nature of ECG for the Mexican
economy, we present the components of CA:

5 Author’s cal cul ations resulting from the following linear regressions:
CA, =-1.1493y, —5.1675
T, = —1.0904y, — 2.9449
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Table 1
Economic growth, trade balance, and current account relationships:
correlation analysis, 1950-99

Ya-T Y2 - CA
Period I Trade-off I Trade-off
1950-70 0.0022 0.0002 0.0007 0.0832
1970-80 —-0.1640 -0.0797 —0.4309 —0.5494
1980-99 —0.4482 -1.0904 —0.4370 -1.1493
1950-99 -0.3171 -0.5204 —0.0007 0.0166
Source: Author’s calculations based on Bank of Mexico (2000).

aGDP rate of growth.

b Partial correlation coefficient (r).

¢ Measured by the slope, calculated from the general linear equation: y = ax + b, for our
case stands: T=ay + band CA =ay + b, wherey = annual rate of growth of GDPand b =
autonomous trade balance (current account).

CA =TB + NFSB + SSF + STRA. (3)°

It is convenient to analyzefirst the main descriptive statistics of these
components and then its structural determinants through econometrics
(see Tables 2 and 3).

Considering that information and that of Table 4, we can perform fur-
ther introspection:

1. Thevolatility of the TB and CA is pronounced, as depicted by its

high standard deviations and by the difference between their mini-
mum and maximum values. For the first variable, the difference
accountsfor $32 billion and, for the second, $35 billion. Thisdem-
onstratesits high association, whichisverified by its partial corre-
lation coefficient of 0.90. Besides this, CA shows an important
bias distribution (skewness: —1.092) that indicates a considerable
asymmetry in the data; in other words, the persistency to show a
negative balance, confirming the basic hypothesisthat the CA defi-
cit hasastructural feature. Besidesthis, CA aswell asTB, present
ahigh kurtosisvaue (“height”) (sinceit ishigher than three), which
represents a very narrow distribution (leptokurtic) explainable by

6 TB = trade balance; NFSB = non-factorial services balance (includes transactions
by tourists, excursionists, freight, and insurance); FSB = factorial services balance
(includes payments of external debt from interest, profits transferences and entrepre-
neurial commissions); STRA = transference balance (basically unilateral family
remittances).
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the presence of high deficits and ahigh degree of volatility. These
figures demonstrate that CA is not normally distributed, as con-
firmed by the value of the Jarque-Bera test.

2. A high correlation between TB, NFSB (non-factorial servicesbal-
ance), and CA is also observed and between the RER (real ex-
changerate) and TB as well (Table 3).

3. CA hasalwaysbeenin adeficit, except for the years 1983-85 and
1987, where the huge trade surplus offset the FSB deficit.

4. 1n the same way, NFSB depicts systematic deficits throughout the
whole period (with the exception of 1988) as well as high varia-
tion in its percentage contribution to CA.

5. The FSB deficit has grown exponentially (21 times), coming from
—$623 million in 1970 to —$13.083 billion for 1999.

6. Theonly balance that has been systematically positiveisSTRA. As
the previous balance, it has grown geometrically (29 times). But,
dueto the huge differencein levels, it has been totally insufficient
to compensate the deficit coming from the other three balances.

The model

The descriptive statistical analysis of the previous section isuseful asa
baseline to specify the model that has the following structure: eight be-
havioral equations, three accounting identities, 17 exogenous variables,
and seven predetermined (lagged) endogenous variables.

Due to its great importance, TB was estimated as the difference of
total imports and exports of goods. The other three components of CA
were estimated directly from their balances. Besides, with the purpose
of giving the model more sensibility and, at the sametime, enriching the
ECG explanation, private consumption (CE), private investment (1FP),
and consumer prices (CP) were also estimated. In fact, thisis asimpli-
fied version of Eudoxio: Macroeconometric Model of the Mexican
Economy (Loria, 2002).

Methodology

The estimation approach that we followed always pursued a good bal-
ance between theoretical arguments and data, asit is suggested in struc-
tural econometrics (Hendry, 1997; Spanos, 1986). Therefore, good care
was taken first in estimating each individual equation to pass structural
tests of incorrect specification. And, second, we demanded both satis-
factory simultaneous estimation and dynamic simulation.

The simultaneous estimation method wasWTSLS, due to the fact that
it isvery common that a correlation of the right-side variables with the
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error terms exist and that some of the individual equations present
heteroscedasticity (WHITE) (see E-views, 1998, p. 471). Besides, this
isaproper method for overidentified systems such as ours.

Despite using the Cowles Commission methodol ogy, we do not ignore
the multiple criticism that has been made for several decades (Charemza
and Deadman, 1999; Fair, 1994; Hendry, 1980; Intriligator et al., 1996;
Pindyck and Rubinfeld, 1998). Thisis why we added other tests to the
standard methodology to achieve a rigorous estimation.” Furthermore,
dynamic (historical) ssimulation aswell as sensibility analysis were per-
formed to test the overall consistency, dynamic stability, and fitness of
the system.®

Although there is a great concern in contemporary econometrics of
time series about cointegration and stationarity, these do not appear to
be animportant problem in asystem likethis. According to Hsiao, when
an estimation isperformed by TSL Sregressions, the cointegration prob-
lem is solved: “Nonstationarity and cointegration do not call for new
estimation methods or statistical inference procedure. One can just fol-
low the advice of Cowles Commission in constructing and testing struc-
tural equation models . . . one still needs to worry about the issue of
identification and simultaneity bias, but one needs not to worry about
theissues of nonstationarity and cointegration” (Johnston and DiNardo,
1997, p. 317).°

Finally, we emphasize that although there are new econometric ap-
proaches—hbasically those based on vector autoregressive (VAR)—we
chosethisone based on the Cowles Commission, since through the back-
ward sensibility analysisit permits us (1) to carry out better introspec-
tion; (2) to evaluate numerically the sensibility of the whole system to
the exogenous variables (to the exchange rate, in our case); (3) to ana-
lyze the dynamic adjustment coming from a shock; (4) to prove the dy-
namic stability of the system; and, more important (5) to clearly
understand the economic relationships of the variables involved.

7 Such as (1) to prove that the residuals of every equation are white noise and
normally distributed; (2) augmented Dickey-Fuller (ADF) and Phillips-Perron (PP)
tests were performed to demonstrate that the residuals all are [(0) (see Table 5); (3) the
coefficient covariance matrix shows that the Haavelmo bias is absent. By doing all of
this, we can assert that the estimators are consistent and asymptotically efficient. The
coefficient covariance matrix is strictly diagonal. Results are available from the author.

8 Such figures are available from the author.

9 Nevertheless, and in order to prove explicitly that we have stable long-run
relationships, according to Johnston and Di Nardo (1997, p. 266), by testing the
residuals for stationarity is one way to prove cointegrating relations. See Table 5.

671 5/27/2003, 12:54 PM



‘ 09 loria.pmd

672 JOURNAL OF POST KEYNESAN ECONOMICS

Table 5
Regression residuals from the WTSLS estimation: unit root and normal
distribution tests

Residuals ADF(3) PP(3) J-B?2

LX —4.3785* —5.5395* 0.4418 (0.8018)
LM —2.9936* —4.5937* 0.6027 (0.7398)
FSB -3.3073* -5.0770* 0.2731 (0.8723)
NFSB —2.6159** —3.9604* 1.0763 (0.5838)
STRA —3.0591* —5.1631** 2.1387 (0.3432)
LCE —3.1308* —4.9380* 2.1289 (0.3449)
LIFP —2.8367* —4.4326* 0.4643 (0.7928)
LCP —-3.3230* —4.3428* 0.5709 (0.7516)

Notes: The proofs were performed without constant nor trend and 3 lags, in order to avoid
seria correlation.

a Jarque-Beratest of normal distribution.

b Performed with one lag.

* Valid at 99 percent of confidence.

** Vaid at 95 percent of confidence.

Results

For this paper’s purpose, the model specification follows a structuralist
Post K eynesian approach that triesto approximateitself to reality through
ad hoc equations, something very common in these kinds of models.
Dueto their dynamic nature, the equations have an autoregressive first-
degree component. Those variables preceded by L are expressed inloga-
rithms, and D means the first difference.

All of the estimated parameters are statistically significant, and their
signs and values accord with open economy macroeconomics theory
(Dornbusch, 1980; RiveraBétiz and RiveraBatiz, 1994; Thirlwall, 1997),
and to the empirical findings mentioned above. See the estimation out-
comein Table 6.

Trade balance (merchandise and goods)

TB = Exp(LX) — Exp(LM). 4

The exports (X) and imports (M) equations are estimated in current dol-
lars. They incorporate the RER, trade openness (APEMEX),*° and their
autoregressive component (since they have followed avery intense pro-

10t is the percentage of the imports free from previous permitsin relation to the
total. Therefore, 1 = free imports from bureaucratic barriers.
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cess of persistence) that isassociated (1) on the side of exportsfor learn-
ing economiesand (2) to the dynamic feature achieved through the open-
ing of new markets and therefore, cutting off introduction costs and by
Kaldor’s (1966) hypothesis of cumulative causation in the manufactur-
ing sector.

Onthe side of imports, this hasto do with consumer preferences (once
they have chosen the imported goods) and also with the increasing re-
quirements of imports for production. On the other hand, productive
imports (MP)! are incorporated as determinants of exports, establish-
ing a circularity between both, mainly since the mid-1980s when the
government changed the model of development. The American output
(LUSGNPN) was also incorporated due to the high commercial depen-
dency of the Mexican economy with that country.

Intheimportsfunction, theindustrial activity—at |large—wasincluded
(XVG32) due to its huge dependency on MP. Finally, it incorporates
exportsthat describe the above-mentioned circularity among the exports-
imports-exports process that has occurred for the past 15 years.

Factorial services balance (FSB)

The FSB, besides its dynamic component, incorporates the difference
between foreign interest rates (PRIME) and domestic interest rates
(TCOMBN) as an indicator of the international mobility of capital. The
variation from total stock of external debt (TKLTN) is fundamental in
the determination of interest payments. The federal income from exter-
nal sales and internal oil consumption strikes this balance, in the sense
that it is possible to direct a larger part of the extra oil revenue toward
the debt servicing. That is why the parameter is negative: as PETRO
increases, external payments increase and therefore FSB worsens.

Non-factorial services balance (NFSB)

This equation, besides coinciding with the generalities of the others,
containsthe relation between real output of the United States (USGNPR)
and Mexico (GDP), asindicative that, if the first grows above the sec-
ond, a positive effect will exist over this balance. Thefirst difference of
the ratio of imports to exports of goods reflects the negative impact of
freight, insurance, and transportation that trade carries out over NFSB.

11 Determined by the sum of intermediate and capital goods. It isworth mentioning
that during the analysis period, M P represented somewhere around 90 percent of
imports.
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Transferences balance (STRA)

As mentioned before, thisisthe only balance that has always showed a
positive outcome and with arising trend. This equation shows the posi-
tive relation that exists between the Mexican unemployment rate (UR)
and remittances basically from the United States. A great majority of
long-term unemployed (more than three months) decide to emigrate
abroad to try out luck. Due to the fact that the relation between unem-
ployment and emigrationisnot immediate, UR entered the equation with
alag. Inthisrespect, and according to Plaza (1999, p. 106), the number
of illegal Mexicans in the United States currently exceeds 2.5 million,
and the Mexican population in that country is around 20 million. It is
calculated that the social rate of demographic growth in Mexico, at least
inthelast ten years, has been negative'? and has represented somewhere
around 350,000-400,000 emigrants ayear, and the mgjority has goneto
the United States.

The nominal exchange rate (REXC) enters into the equation. When
thereisadepreciation, there are two combined effects. On one side, real
domestic wages deteriorate drastically; on the other, this causes more
individuals (even those employed) to |eave the country in order to raise
their families’ income in Mexican pesos through remittances.

The dummy variable (DUMTRA) seizes the extraordinary income,
which went off the historical path, which was received because of natu-
ral disasters in 1985 (earthquake) and in 1990 (Hurricane Gilbert), in
whichinternational help was donated and accounted for astransferences.

Private consumption (CE)

Consumption is determined by (1) its own lag; (2) the rate of growth of
the real exchange rate (RER); (3) total output (GDP); (4) the growth rate
of M4, whichisaproxy of thewealth effect;'*and (5) lagged interest rate.

Private investment (IFP)

Thisfunctionincorporates RER, which strikes negatively over | FP, since
depreciation reduces purchases from abroad (MP) and therefore slows

12 Tuirén and Pérez (1997, pp. 46, 53) agree that the migration outcome to the
exterior has been —0.31 percent, which reduces the total demographic growth rate to
1.62 percent per annum.

13 M4, besidesincluding M1, M2, and M3, integrates the “ money deposits of
residentsin national and foreign currency and the deposits of residentsin foreign
countriesin national and foreign currency in agencies and branches of Mexican banks
in foreign countries’” (Bank of Mexico, 2000, p. 116).
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down the production of the entire economy: inversely, exchange over-
val uation cheapens productiveimports. Output and expectations on manu-
facturing activity is, without doubt, one of the main reasons to invest,
which is expressed by the high coefficient of XV G93 with alag.

Consumer prices (CP)

This equation is defined by costs: gasoline and fuel prices (IPGAS),
minimum nominal wage (WALDM1), and the nominal exchange rate
(REXC). Thewageimpact is especially apparent in non-tradable goods,
whereas gasoline and fuel prices affect transportation services and pro-
ducer prices. We did not find empirical evidence that monetary vari-
ables had any influence on prices.

Ultimately, the system is closed, with the identity of output (GDP) on
the demand side:

GDP=CE + GVCE + IFP + IFG + (TEBGS— TMBGS) + VE (9)

where GVCE and IFG are consumption and investment of the public
sector; VE is the statistic discrepancy; and TEBGS and TMBGS are
exports and imports in constant pesos, respectively.

Simulation and sensibility analysis

System evaluation

In order to achieve an acceptable (statistically) simultaneous model, at
least thefollowing tests are required: (1) uniequational tests of incorrect
specification; (2) satisfactory adjustment (fitness) for each stochastic
equation coming out from the simultaneous estimation; (3) an accurate
ex post dynamic simulation; (4) white noise residuals for each eguation
aswell asnormal distribution derived from the simultaneous estimation;
(5) no simultaneity;4 (6) response of the sensibility analysisin theright
direction and inside a reasonable numerical range; and (7) a model dy-
namically stable model.X> Pindyck and Rubinfeld (1998) and Intriligator
et a. (1996) consider theseto be the principal criteriafor evaluating the
consistency and accuracy of a system.

14 This problem is one of the most important to overcome in structural models.
According to Pindyck and Rubinfeld (1998, chs. 7 and 12), through the usage of
instrumental variablesin two-stage least squares this featureis solved.

15 All these tests (tables and graphics) are available from the author.
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The accomplishment of these tests suggests that our model is a good
approximation of the data-generating process (Hendry, 1997).
Sensibility analysis
Structural models have three main objectives: structural (multiplier)
analysis, sensibility analysis, and forecasting.

For the purpose of this paper, the first two are of the utmost impor-
tance. Specifically, weareinterested in proving that the M exican economy
is highly sensitive not only to the elasticities of trade, but also to the
exchange rate to attenuate the ECG.

The methodology applied is the backward dynamic simulation from
the estimated system by applying, since 1992, a permanent shock in the
value of REXC of 15 percent and evaluating the outcome until 1999.
Subsequently, we calculated the long-term multipliers.

This methodology has been extensively used in ex post analysis to
compare the effects of alternative policiesto the onesthat were actually
implemented. For instance, Klein (1971) used it to contrast different
policiesin relation to the policies applied during the 1929-33 crisis.

The selection of the year 1992 for initiating the shock was based on
the fact that the adjustment and recovery program initiated in 1988 us-
ing the exchange rate appreciation as an anti-inflationary anchor that
combined with trade opening and the restart of growth generated an ex-
ponential external deficit. Rudiger Dornbusch argued on several occa-
sionsthat for the structural reforms (of the previousyears) to conformto
an elevation platform of the long-term rate of growth and to prevent a
bal ance of payment crisis, anominal devaluation of between 15 percent
and 20 percent was necessary to expand the domestic market and reduce
the external deficit. Nevertheless, the government’s choice wasto use a
constraining fiscal policy in 1993, which was useless for that purpose;
that iswhy in 1994 a maxi-deval uation was unavoidable.

The next backward simulation exercise consistsin eval uating the con-
sequences of a permanent nominal devaluation of 15 percent starting
from 1992. The outcome is categorical and allows us to state that this
measure would have contributed, in avery important way, to prevent the
1995 crisis and noticeably reduce the ECG.

Discussion

The effects of the policy mentioned above are considerable, matching
the economic theory of open economy macroeconomics and also ac-
complishing with the basic conditions of stability from anonlinear dy-
namic system (Pindyck and Rubinfeld, 1998, ch. 14). The dynamic
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Table 7

Dynamic multipliers of the nominal exchange rate, 1991-99
Variable Multipliers

GDP 0.1010

CE -0.0613

IFP —-0.3630

CP 0.3035

X 0.0730

M —0.7858

multipliers (see Table 7) were calculated directly from the shocks ap-
plied to the historical simulated values, due to the fact that it is not pos-
sible to calculate them from the reduced form when having several
equations in difference (Intriligator et a., 1996, p. 557).

The multipliers were obtained from the following form:

.. HweH
" HRexcs/REXC H

where'Y; is the endogenous variable; tistime; ¢ is the variable smulated
from the shock; and sisthe variable obtained from the basaline simulation.

Finally, and in order to verify the main hypothesis of this article in
relation to the effects of REXC over ECG, we obtained y £ (for TB and
CA) of 1.01 percent and —0.44 percent, against of —3.22 percent and
—9.15 percent, y.f, respectively.

Conclusions and further comments

1. Themaininterest of this paper wasto find the long-run economet-
ric determinants of the current account balance and to prove em-
pirically the utmost importance of the real exchange rate in
determining the constraint to growth for the Mexican economy.

2.Inthis, asin other empirical works,® we proved that aclear long-
run trade-off between economic growth and the external balance
has always existed.

16 Among others, Castro et al., 1999; Galindo and Cardero, 1999; L 6pez and Cruz,
2000; Moreno-Brid, 1999; Villarreal, 2000.
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3. Therefore, a multi-equational model was developed by applying
rigorousstructural econometricsand testing the anatomy and physi-
ology of the balance-of -payments-constrained growth for the Mexi-
can economy for 1970-99. This alowed us to demonstrate the
validity of what we may call the extended exchangerate Thirlwall’s
Law, considering the current account as awhole, but more impor-
tantly, the need to handle a competitive real exchange rate policy.

4. With this and in the absence of an active industrial policy and in
conditions of freetrade, expansive effects were found over output
and on the external sector from amild and systematic devaluation;
demonstrating indirectly that the Marshall-L erner Condition holds
up. In another work, and by using the cointegration Johansen pro-
cedure, Loria (2001, p. 230) estimated that the import price elas-
ticity was —1.35 and that of exports was 0.38 for 1970-99. This
outcome confirmsthat the more important corrective effect on TB
and CA, aswell as expansionary over GDP, is due to imports.

5. We proved that cointegrating relationshi ps were obtained from the
WTSLS procedure by testing the residuals for stationarity and
normal distribution.

6. Once we empirically proved the capital importance of the real ex-
change rate on the ECG, it follows that the basic condition to fos-
ter and maintain stable economic growth consists in avoiding
misalignments in the exchange rate in significant magnitudes and
for extended periods of time.”

7. The contemporary worldwide economic context does not allow
either protectionism or demand expansionary policies alone to
enhance economic growth. Accordingly, exchange rate targeting
should replacethetraditional de-inflationary approach that hasheld
for decades. In this regard, Dornbusch observes: “Far from being
used as a stabilization device, the exchange rate has been the very
focus of economic instability and dismal macroeconomic perfor-

17 One referee asked about the relationships between economic growth and equity.
In this respect, economic history shows that reducing poverty and social exclusion
needs long periods of economic growth, but also institutional changes (not in the
discussion here).

Therefore, if this new exchange rate policy isimplemented and is successful in
enhancing economic growth and in avoiding a stop-and-go process, it islikely that the
condition of necessity can be accomplished.

Inaninformal talk (1999), Carlos Jarque, former Secretary of Social Development

of the Mexican government, argued that for every 2 percent of economic growth,
poverty will be reduced by 1 percent.
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mance of only 2.7 percent average growth in the past 20 years’
(2001, p. 241). This new policy (exchange rate targeting) implies
the acceptance of the purchasing power parity hypothesis, which
meansthat it is possibleto cal culate and pursue the long-run equi-
librium value of the exchangerate (Dornbusch, 1987; Rogoff, 1996,
p. 649).

7.Backward historical dynamic simulations demonstrated that this
monetary and exchange policy haslow inflationary impacts. It can
also be mentioned that according to Verdoorn's Law, continuous
expansion of output is supposed to be self-cumulative and de-in-
flationary (Kaldor, 1966; Thirlwall, 1995).
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