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Resumen: Con base en una especificacién estocéstica que enfatiza el papel de la
relacién de las elasticidades ingreso de las exportaciones e importa-
ciones, aplicamos el modelo de crecimiento restringido por la balanza
de pagos a 19 paises de América Latina entre 1900 y 2000. Posterior a
la presentacién de la “Ley de Thirlwall” verificamos la existencia de una
relacién de largo plazo entre cada una de las economias seleccionadas
y la de Estados Unidos, para analizar el corto plazo estimamos un
modelo de parametros cambiantes mediante el Filtro de Kalman. Los
resultados sugieren una reduccién del tamafio del coeficiente relevante
a lo largo del siglo XX, lo que representa una caracteristica inesperada
y negativa del modelo de desarrollo implantado en la regién.

Abstract: Using stochastic specifications that emphasize the role of the ratio of
export/import income elasticities, this paper applies the balance-of-
payments constraint model to nineteen Latin American countries from
1900 to 2000. The paper begins with a brief presentation of Thirlwall’s
well-known model. Immediately following this, we verify the existence
of a long run relationship between developing economies on one hand,
and the US economy on the other. To explore the short term evolution
of the quantitative link between economies, a time varying model is
estimated by means of an algorithm known as a Kalman filter. Mainly,
the results show a diminishing the ratio of export/import income elas-
ticities over the years, which represents an unexpected and serious
feature of the new economic strategy that has already been implanted
in the region.
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1. Introduction

The aim of this study is to test the balance of payments constrained
growth model using stochastic specifications that emphasize the role
of the ratio of export/import income elasticities (Davidson, 1990-91)
for nineteen Latin American economies from 1900 to 2000. The pa-
per begins with a brief presentation of Thirlwall’s well-known model.
Immediately following this, using the Johansen procedure we identify
the long-run value of the ratio of export/import income elasticities
and, recognizing that we are in the presence of a time varying pa-
rameter, we draw on a state-space representation to determine its
evolution over time. Concluding remarks are in the final section.

2. Theoretical Framework

Thirlwall’s model can be represented by three equations:

z=n(pq—pyr) + 7w (1)
m = (py —pa) + &y (2)
(pa+2)=(ps+m) (3)

with 7,0 < 0 and 7,& > 0. Here, z,m,w, and y are the growth
rates of real exports, imports, rest of the world income, and domes-
tic income respectively, and (pq — py) is the growth rate of relative
prices measured in a common currency. Equations (1) and (2) are
standard export and import demand functions. Price elasticities of
exports and imports are n and ¢ respectively. Income elasticities of
exports and imports are m and £ respectively. It is worthwhile to
highlight that both income elasticities reflect the non-price aspects
of competition (McCombie and Thirlwall, 1994, p. 265; Bairam and
Dempster, 1991, p. 1720). Equation (3) assumes that the current
account is continuously balanced.

Substituting equations (1) and (2) into (3) gives the balance of
payments constrained growth model rate of real domestic income,
designated by yy:

mw+ (n+ ¢+ 1) (pa—pys)
¢

(4)

Yb =
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As Thirlwall (1979, p. 49) points out, if the assumption can
be made that the Marshall-Lerner condition is exactly satisfied or if
relative prices measured in a common currency do not change over
the long run, equation 4 can be reduced to:

= % (5)

In reference to equation (5), Davidson clarifies:

“...the rate of growth a nation can maintain without running into a ceteris
paribus balance of payments problem depends on the rest of the world’s real
economic growth and the relevant income elasticities for imports and exports...”
(1990-1991, p. 300).

The policy implications of equation (5) are relevant in the sense
that in an open economy, pertinent economic management is the one
that manipulates the income elasticities of exports and imports.

“...A successful economic policy that increases the value of ™ and/or re-
duces the value of £, relaxes the balance of payments constraints and, eventually,
accelerates economic growth...” (Bairam and Dempster, 1991, p. 1720).

Allowing a stochastic residual term (uy), equation (5) can be
written as:

Ybt = Qw¢ + Uy (6)

Here a = % is the coefficient. It is expected to be positive, and

the larger it is, the better. Its vector autoregressive (VAR) form is the
following:

Yjt = @0 + QyUS,t—i + QiYje—i T Ujt %

yus,t = Bo + Biyus,i—i + Biyjt—i T uvUs,t

Where j represents each of the 19 Latin American countries se-
lected, ¢ indicates the number of lags required, y is the natural log-
arithm of the real gross domestic product, and u; are iid N (0, ()
processes. The following section presents results of econometric esti-
mations of equation (6) under the form of vector autoregressive (VAR)
models with cointegration, and of state-space representations, for the
selected developing economies.
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3. Econometric Results and Discussion

As a preliminary step for evaluating equation (6), table 1 provides
background information about selected countries. Certainly, the an-
alyzed time period for each economy depends on the availability of
information. According to the World Bank, two countries listed be-
long to the category of “low income” (less than 735 US dollars), nine
to the “lower middle income” (between 736 and 2 935 US dollars),
and eight to the “upper middle income” (between 2 936 and 9 075 US
dollars).

During the 20th century we found two specific developing strate-
gies implemented in Latin America. The first one corresponds to a
model based on protecting national markets and on state interven-
tion. Under the second one, the tendency has been for the market
to replace regulation, private ownership to replace public ownership,
and competition, including that from foreign goods and investors, to
replace protection. For each economy, the precise cut-off year was
determined based on a trade index —see Lora (2001) for details— and
considering the trough of its business cycle.

The question about the order of integration of the variables is
relevant in order to apply the Johansen procedure into a balanced
VAR model. The state of the art econometrics does not accept the
use of the Augmented Dickey-Fuller test and the Phillips-Perron tests,
because of their size distortion and their low power (Maddala and
Kim, 2002, chapter 4). Thus, we applied the DF-GLS test (Elliott,
Rothenberg and Stock, 1996) and the Perron-Ng test (Perron and
Ng, 1996). As expected, the results show that the Latin American
and US economies are integrated of order one.

Once it is clear that the analyzed variables are non stationary, we
can proceed with the estimation of VAR models for real gross domestic
product of the selected countries and of US. As was established in
the previous section, the relevant parameters represent elasticities.
Therefore, a log-log functional form was chosen. In order to check
their statistical adequacy, misspecification tests were applied, and
their stability was verified by means of the long run matrix.!

L «Consider the impact of a shock to innovation in one of the equations of a
VAR; does the response to this shock (eventually) die out as we get further away
in time from the date of the shock? If the answer is yes the model is stable; if not
the model is unstable...A stable model is thus well behaved in the sense that the
impact of a shock is calculable and finite. This is particularly important in the
context of what is known as multiplier analysis” (Patterson, 2000, pp. 601-602).
According to Liitkepohl (1991), the estimated VAR is stable if all roots of the
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Specifically, the following tests were applied: multivariate resid-
ual autocorrelation tests based on Box-Pierce/Ljung-Box Q-statistics
(Liitkepohl, 1991) and on LM statistics (Johansen, 1995), the mul-
tivariate extension of the Jarque-Bera residual normality test using
—as factorization matrix— the inverse square root of residual covari-
ance matrix (Urzda, 1997), and extensions of White’s (1980) test for
systems of equations as discussed by Kelejian (1982).2

To determine the lag length of the VAR models, we weighed
the information criterions —Akaike, Schwarz, and Hannan-Quinn-,
and positive/negative results of diagnostic statistical tests. Specifi-
cally, the lag length for Ecuador was one, for Argentina, Chile, El
Salvador, and Mexico it was two, for Colombia, Costa Rica, Haiti,
Panama, Peru and Uruguay it was three, for Brazil, Dominican Re-
public, Guatemala, Honduras, Nicaragua and Venezuela it was four,
and for Paraguay it was five. Table 2 shows relevant outcomes.

The estimated ratios of export/import income elasticities are
consistent with figures obtained by other authors. Bairam (1993)
reports 1.20 for Colombia. Senhadji (1997), and Senhadji and Mon-
tenegro (1998) reveal 1.008, 1.275 and 0.566 for Argentina, Colombia
and Haiti respectively. Lopez and Cruz (2000), and Guerrero (2003)
state 1.692 and 1.640 for Mexico, respectively. Lastly, Moreno-Brid
and Perez (2003) report 1.94 and 1.50 for Costa Rica and El Salvador,
respectively.

The content of table 2 represents positive evidence for Thirlwall’s
Law under the form of expression (6). The long run co-movement
between domestic and US economies reinforces our belief that the
balance of payment constraint represents a mayor force driving the
economic growth process. In other words, results positively support
~let me propose— “the rest of the world lead growth hypothesis...”. As
a matter of fact, statistical tests (Johansen, 1995, chapter 8) indicate
—as expected— that the US economy is weakly exogenous with respect
to Latin American countries.?

Noticeably, the estimated ratios of export/import income elas-
ticities were useful to simulate the observed economic growth rates.
Certainly, the difference between observed and balance of payments

2 Bconometric tests were implemented using automatic routines of E-views
and PcFIML. Indeed, the complete set of statistical results - which includes unit
root tests, system tests, and information tests for 19 VAR models - is huge. It is
available from the author.

3 The accepted restrictions were imposed on the o matrix —which includes
the adjustment coefficients. Thus, if we so wished, it would be valid to estimate
single-equation error correction models.
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constrained economic growth rates is a consequence of the influence of
terms of trade and capital in/outflows (Thirlwall and Hussain, 1982).

To examine the annual behavior of the export/import income
elasticity ratios, we split equation (6) under the form of state-space
representation (Hamilton, 1994, chapter 13). In the observation equa-
tion (8), the export/import income elasticity ratios are specified as
time-varying coefficients, and in the state equation (9) as first order
autoregressive processes.

Table 2
Normalized cointegrating coefficients, US economy average
growth rate, and observed and simulated average
GDP growth rates for selected countries

Comty | ¢ | W) PPonnd)| D08 | Cu
Agentma | L1210 | 3466 | 3097 [ 3RE7 | 78
Bela 0970 | 339 | 3216 | 3251 | 0%
Brazt 17 331 | 443 | a3 | 120
Chile 1024 | 3155 | 383 33| 0706
Colombia | 1413 | 3822 [ 4277 [ 5420 | -1144
Costaliea | 1306 | 3447 | 5078 45 0578
DompicanRep.| 111 | 3383 | 4805 | 38% | 0947
Buogder | 1327 | 361 463 4 1 04
ElSavador | 1363 | 3357 | 3475 | 4985 | 102
Cuatemeln | 1352 | 3483 ) 3906 | 5407 [ -1501
Hat 0669 3338 | L0dg | 236 | -13
Hondwas | 0043 [ 3664 | 304 | 3455 | 0413
Mesco 1505 | 4088 | 513 | 61 | -1018
Micaramua | 1698 | 3415 [ 1657 | 5797 | 414
Panatma 1038 | 330 | 478 | 352 | 1261
Daaguay | 14%4 | 33 | 430 | S008 | 07
Peru 1235 | 3408 | 343 | 456 | 06
Uruguay 125 452 ) L8N | 435 | 244
Venemeln | 1476 [ 34 | 47M | 3182 | 038

Wotes: T allcases, trace test and ma-sigenvalue test indicate onie coittegration equation
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Yt = Eeyus, + uje (8)
§t41 = Ao + A&t + uetr (9)

The system of equations (8) and (9) was estimated using a fore-
cast recursive algorithm known as a Kalman filter. Figure 1 shows
results for the nineteen economies.

It is plausible to group selected economies into four categories.
One distinctive country is Chile. It seems that there is a link be-
tween the early implementation of economic liberalization policies
and the increasing ratio of export/import income elasticities. Dur-
ing the eighties and nineties, which include periods of armed conflict,
sensibility to US economy growth rate increased in Central American
countries and the Dominican Republic. For the first four economies
of the region, Brazil, Mexico, Argentina and Colombia, the external
performance was negative. Unfortunately, Bolivia, Ecuador, Haiti,
Paraguay, Peru, Uruguay and Venezuela, all exhibited the same re-
sult.

Figure 1
Short-run behavior of the export/import
income elasticities ratios
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Figure 1
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Figure 1

(continued)
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Figure 1

(continued)
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Figure 1

(continued)
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Figure 1
(continued)
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Figure 1
(continued)
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Figure 1
(continued)
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Figure 1
(continued)
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4. Concluding Remarks

The findings suggest the existence of a link among Latin American
and US economies during the twentieth century. This represents a
piece of empirical evidence in favor of “the rest of the world lead
growth hypothesis”.

During the analyzed period, the annual evolution of the ex-
port/import income elasticities ratio is somewhat different for the
nineteen selected economies. Nevertheless, for the four major coun-
tries of the region -and others-, this ratio declines noticeably over the
last two decades. On the other hand, Chile ~the fifth major economy—
was the first country in Latin American to implement economic lib-
eralization measures and, fortunately, has relaxed its balance of pay-
ments constraint. In this sense, and looking at what is happening
right now around the world, the region needs to make a second effort
in order to improve its efficiency.

Finally, from a broader perspective equation (6) emphasizes the
dependency of Latin American countries on US. Indeed, it is not de-
sirable for the region to discontinue or even to reverse the economic
reform process, but recent disillusionment with the results of this pro-
cess has been growing in our countries, see Lora and Panizza (2002),
among others.
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