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Abstract

This paper addresses the economic growth of Paraguay in the period 1994-2012 by Thirlwall's Law
which states that stable growth must be consistent in equilibrium in the balance of payments. Three
estimates of model Thirlwall are made, the first considering only to Brazil which is the main trading
partner of Paraguay was estimated by univariate OLS, in a second model is considered to Argentina,
Brazil and Mexico in an MCO multivariate system, and the last estimate a VAR model between
imports and GDP. In the case Portugal is no external constraint is observed, due to the sustained
surplus in the trade balance, mainly associated with the sale of energy.
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Introduction

On the theoretical level is still unknown what
determine economic growth, there is a set of
theories which partly explain the phenomenon,
however the reality is that none has been able,
by itself, provide a convincing explanation.
Economic growth, explained mainly by the
supply side, is determined by the accumulation
of physical capital (Solow (1956)), Investment
(Harrod (1939) -Domar (1947)) and human
capital (Lucas (1988 )), Romer (1986)),
however these optical leave out the demand and
its approach considers a closed economy
(without trade or smoothing course of balance
in the current account), ie, in an interconnected
world these Theories explain only partial and
insufficient economic growth.

The neoclassical theories with empirical
tests have had mixed results confirm the theory
and some other invalidate. Solow (1956) does
not explain the economic phenomenon because
it is based on unrealistic production function as
input provides a measure of the capital stock of
hard to build and has received mixed reviews
during the discussion of the two Cambridge.

Harrod's model (1939) -Domar (1946)
works to "knife edge", any mismatch leads us to
a continuing imbalance and indefinitely us
away from the path of stable equilibrium, this
model predicts a downward spiral during crises
and explosive growth during the boom, in
reality none of these situations is observed.

The human capital model based on the
assumption that the skilled labor increases
production, work of Romer (1986) is not
considered only the accumulation of physical
capital but also knowledge.
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It is that when a company invests it
generates learning process (due to practice) that
all firms in the economy is disseminated
without the possibility that individual company
will avoid the problem of job Romer (1986) is
that conflicts with Cycle Theory Product Life
that successfully explains technological change
through processes of innovation from a
company patent new technology to the same
company, the phase of technological temporary
monopoly company, a phase of imitation of
technology by other companies, technological
socialization phase to the other companies and
the abandonment of the technology by the
innovator, who always invested in innovation to
generate new technology and thus the cycle of
continuous product. Romer (1986) think in an
ideal world where technology is shared, that
does not happen in reality, but that technology
is protected by a country to maintain its
technological advantage over the other, the
same logic applies to a company. In this case
there is a choice between putting a distortionary
tax of the economy or allow the existence of
technological monopoly power implies a
market distorting.

In the same vein Lucas (1988) considers
human capital externalities, when an individual
increases its stock of human capital in turn
increases the overall technique of the same
individuals, shows that human capital could
measure the level of technology available in a
country therefore the human capital in each
country will be independent of what happens in
the other.
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However there is no guarantee that the
accumulation of human capital produces
adequate employment growth in the absence
exploit the knowledge and technology obtained,
Lucas explains the phenomenon, but does not
provide tools to leverage human capital
empirically or under what conditions this leads
economic growth, further work is based on
Lucas neoclassical production function that was
widely criticized in the debate both Cambridge
and therefore applied the same criticism as the
Solow (1956). When considering neoclassical
theory the logical result is that growth is
determined by technology, but the way this
technology is achieved not explained.

Previous models used the approach of
the offer, assuming compliance with Say's Law
("every supply creates its own demand"”), the
aggregate level that proposal was denied by
Keynes (1936) to demonstrate that the 1929
crisis was over-production and demand not
"adjusted” to absorb the supply, the main
constraint was the lack of "effective demand",
which Say's proposition is rejected and the
analysis starts from the demand. As part of the
criticism of these models, the work done by
Thirlwall (2000) considered the engine of
growth both external and domestic demand, in
this essay is to use this approach to analyze the
economic performance of Paraguay.

Thirlwall's Law

Thirlwall's model (2000) implies a continuity
with the model of Harrod (1939) -Domar
(1947), including the famous law of Thirlwall is
called the dynamic Harrod multiplier, and is
also a break with the neoclassical models (in
particular the Solow model (1956) -Swan
(1956) since it considers the demand as the
main engine of the economy.
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This model begins with lifting the
course of a closed as from now begin our
analysis incorporating the elements of foreign
trade economy. Having a positive balance in the
trade balance have a positive effect on the
economy whenever our products are vented to
the outside market, the conclusion is simple
global demand for domestic products stimulates
the production of a country, this is one of the
elements used by Thirlwall (2000, pp. 40, 83-
85) stating that "all claims (within certain
limits) creates its own supply”, that is, the
international demand stimulates domestic
production to meet the demand for domestic
goods this is achieved by three characteristics
of exports in the first place is the only
component of the autonomous demand (not
dependent on the GDP), it is the only means of
attracting foreign exchange and capital that
allow imports of other goods and the third
factor is imports (provided by exports) induce
economic growth because they can be more
productive as some technological goods.

The primitive version of the model of
Thirlwall (2000) relates output growth to the
growth of the components of demand
(investment, consumption, government
spending and net exports), but as the first 3
elements are depending on the output growth
relationship can condesarse expression "output
growth is a function of increased exports".

From that basic idea of the model is
built, the big question being asked is Thirlwall
Is there any way to get a stable growth with a
balanced budget in the trade balance? What is
this path of expansion?

Importantly, the analysis that Thirlwall
(2000) on the need for a balanced balance of the
balance of payments, Clavellina (2011, pp 53-
54.) There are three risks of maintaining an
imbalance:
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1. Risks arising from unexpected cessation
of capital flows.

2. Risks of an unfair competitive
advantage (which involves maintaining
undervalued exchange rates and current
account surplus).

3. Risks of global demand (if the world is
immersed in a liquidity trap).

The balance of payments consists of the
capital account and trade balance, in this model
it is assumed that no capital transactions, so the
trade balance and the balance of payments are
equivalent.

Thirlwall The first thing is to find the
balance of the trade balance (SBC), if it is in
equilibrium means that exports (X) are equal to
imports (F).

SBC:XR_FR:()(_)XR:FR
1)

@)

Exports (X) are valued at a price of
demand (P_d), imports (F) in value are the
result of the import price (P_F) and exchange
rate. (E). In logarithms the equilibrium
expression is:

P,X = P:EF

Pat+tx=prt+te+m
3)

Exports (X) are given by an expression
of the relative price (the price of demand
abroad price, both expressed in a common
currency) and income from abroad (Y_E):

_ Py ! £ _
X=\gp:) Ye ox=nlpa—pr—e)+eye
r
4)
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If the terms of trade improve
(;—Pf‘)exports are reduced because the price
f

elasticity of exports (n) is negative, on the other
hand if foreign income increases (Y_E)
increase exports so that the income elasticity of
exports is positive (g).

Imports (F) are given by the income of
the country (and elasticity) and the selling price
abroad valued at local currency:

PrE\Y
F=<P—) Y”<—>m=lp(pf+e—pd)+7ry
d
T>0;9P<0 (5)

The price elasticity of imports (y)
indicate that if the price increases then imports
(F) shall be made, on the other hand if it
increases national income (Y) a larger volume
of imports since the income demand elasticity
IS positive (m).

Substituting equations exports [0-4] and
imports [0-5] in the equation of balance of
payments [0-3] can express GDP growth based
on the growth rate of exports:

pa+n(pa—ps—e)+ez
=pr+e+yP(ps+e—pg)
+ Ty
pa+n(pa—pr—e) +ez
—(pp+e+¢(pf+e—pd))
= ny
y_(1+7l+¢)(Pd—e—Pf)+€Z
T

(6)

Equation [6] represents the GDP
according to equilibrium in the balance of
payments and has several implications for the
growth of a:
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The terms of trade (p_d-e-P_F)
represent the change in the purchasing power of
exports. And allow analyzes the extent that
export volume allows a country to access the
same volume of imported products, with
reference to the same base year (Alvarez &
Duran Lima, 2009, pp. 29-30). If they improve
the terms of trade (A (p_d-e-P_F)> 0) improves
the growth rate of a country when weighing the
price elasticities is positive (1 +n + y)> 0.

Currency depreciation increases the rate
of growth if the exchange situation is positive.
However, the increase in the growth rate can
only be temporary, unless depreciation is
continuous. In subsequent periods, when the
exchange rate stabilizes at its new level, the
growth rate should revert to its initial level
(Aravena, 2005, p. 28).

The growth rate of a country is in
inverse proportion to the income elasticity of
imports function.

Equation [6] is known as the weak
version of Thirlwall model because it allows
the variation in the terms of trade. In the final
version of Thirlwall model assuming constant
prices keep bringing the model reduces to the
following equation applies:

&Z X
y:—:—
T Vs

(7)

Equation [7] is the strong version of
Thirlwall model since the adjustment is
restricted in prices, which shows that the
growth of a country depends on the growth of
exports if the country increased their exports
will be able to raise their level of production.
On the other hand, reducing the elasticity of
imports is often the best alternative to ensure
proper performance of the economy.
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About Bernal (2011, p. 44) states that
"the growth of countries occurs at different
rates because in open economies is no
restriction of the balance of payments, that is,
low exports, thereby generating problems of
unemployment and low utilization of installed
capacity. "

Applications of Thirlwall law

The work of Carlos Contreras Paz (2010) aims
to analyze the effect of openness to trade,
analyze the case of Peru, in his empirical
analysis makes a modified estimate of
Thirlwall's Law using the generalized least
squares method, the Main conclusions of its
analysis relating to the terms of trade, to
maintain the same growth rate to an increase in
the marginal propensity to import is necessary
that the rate of export increase, also to the drop
in the rate of growth exports need to be adjusted
downward marginal propensity. Also makes a
cointegration test Johansson and the result was
that the number of output growth is related to
the export growth, this translates into a stable
long-term relationship.

His analysis of the terms of trade of a
situation with import substitution model (1960-
1989) to a situation with economic
liberalization (1990-2010), the evidence shows
that trade liberalization resulted in a decreased
rate growth of exports and an increase in the
marginal propensity to import. Thirlwall's
model predicts that the growth rate should
decrease but in reality this increased 3.09% (on
average during the import substitution model)
to 4.62% (for the adoption of the neoliberal
model).
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A priori Thirlwall's Law is not met, but
consider that in this model a balanced trade
balance is assumed, Contreras (2010) justifies
this apparent inconsistency by showing that
during the period analyzed Peru has incurred
current account deficit, this means that the
economic growth achieved is unstable, the
evidence in that sense alone is sufficient to
determine that the growth of Peru is unstable,
but does not reject the law of Thirlwall since
the cointegration test shows the ratio of long-
term variables .

Aravena's work (2005) to analyze the
performance of Thirlwall's Law for Argentina
and Chile, the method used was to build
cointegrating vectors (specifically VEC's) of
exports and imports using quarterly data from
1996 to 2004. analysis looking for the
integration order of the series, for the series in
first differences the test DFA rejects the
existence of unit roots and KPSS test cannot
reject stationarity in the series of each country,
so it is assumed start the integration order is |
(1). The Johanssen cointegration test suggests
that there is one cointegrating vector in each
variable studied to 5% of significance.
According to the analysis Argentina with high
income elasticity imports (3.62) and not very
high growth rate of exports in the long term
only get growth rates not much above 2%.
Unlike Chile, under the same analysis would
achieve rates of 6% since its low income
elasticity of imports (86). The author concludes
that Argentina despite being less open to the
world that Chile is more vulnerable to external
shocks.

The work of Bismarck and Risso (2007)
on Bolivia used as various regression
estimation technique, at first used a simple
model of GDP depending on exports, then the
model would be extended allowing the
incorporation of the real exchange rate.
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Subsequently imports and exports as it
is presented in the first section of this work
would model. From these results Cointegration
technique was applied, the results show the
existence of a cointegrating vector in all
periods. This yields a necessary to defend the
validity of Thirlwall's Law for the Bolivian
economy condition. The effect of the real
exchange rate, which would be crucial to
understanding the long-term growth of the
Bolivian economy, was analyzed because it has
been an important variable in the stabilization
policies. It was noted that this had a negative
effect on output growth in the long term. On the
other side it would have zero effect on the trade
balance which would agree with the assumption
of the model of Thirlwall.

A curious result is that the Bolivian
domestic product has a negative effect on the
trade balance. By estimating the export and
import function is able to obtain both. First
imports are more elastic than exports to GDP,
an increase of Bolivian GDP grew well above
imports than exports grew resulting in a
negative effect on the trade balance. If we
compare the two paths periods we see that the
income elasticity of imports is increased in a
major way during the period 1953-1985 and
1985-2002 from 2.64 to 11.23 respectively. In
the case of exports, the results show a export
income elasticity of 1.69 for the entire period.

Featuring a variation for the periods
1953-1985 and 1985-2002, going from 1.61 to
2.26 correspondingly. Secondly it can be seen
that the income elasticities of imports and
exports are closely related with the growth ratio
between domestic revenue and the rest of the
world, verifying the model of Thirlwall course.
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An estimate of Thirlwall's Law for the
case of Uruguay was made by Alvarez and
Falkin (2008), the first step of your job is to
build sets for estimating the income of the rest
of the world (the weighted sum of the main
trade partners of Uruguay They associated with
their participation in the Uruguayan trade) and
real exchange rate (calculated multilaterally)
that as imports and Uruguayan exports have an
order and integration | (1), the equations of
imports and exports were estimated exactly as
They were made by Thirlwall (2000). In the
case of imports income and price elasticities
were 2.69 and -0.21 respectively. These results
are consistent with the theory in both signs and
values being significant price elasticity to 5%
and significant revenue elasticity for any
reasonable level of significance. The model R 2
was 0.64. To calculate the income elasticity of
imports estimates are made by courts (1939-
1968, 1940-19609, ..., 1977-2006), from 1939 to
1988, the income elasticity of imports is
increasing, from 1989 to 2006 is stable
estimation . In the case of exports the model R
2 was 0.71 and the leading coefficient (28.91)
between exports and global income it was
significant. With the above come to calculate
the growth rate is 52% for the Uruguayan
economy and the authors conclude that there
exists an external constraint to the growth of the
Uruguayan economy.

An analysis is performed by Nicaragua
Saballos (2009) during the period from 1937 to
2008, the author begins by testing stationarity
in all statistical series by DFA, we proceeded to
perform Granger causality contrast showing
that GDP and type Granger real change are
grounds for imports, the same result as in
exports. Applying the cointegration Johanssen
is obtained that there is one cointegrating vector
and the series are related in the long run.
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To estimate the model import function is
a function of the extent of price competitiveness
considering the real exchange rate, as measured
by household income Nicaragua's Gross
Domestic Product and the terms of trade
variables as exogenous variable. Exports are
considered a function of gross domestic product
in the US, the real exchange rate, the terms of
trade and a dummy variable adjustment for the
years CACM. The annual average growth of the
Nicaraguan economy was 2.95% which was
lower compared to that obtained decrease
growth rate model constrained by the balance of
payments (3.98%), this figure is obtained by
multiplying the average annual rate of
economic growth in the United States for the
same period (3.40%) by the ratio of income
elasticities of export demand function
(1.732778) and import (1.476653) of the
Nicaraguan economy.

Bastourre, Casanova and Spore (2011)
analyze the relationship between exchange rates
and economic growth, this research is important
because broadcast channels analyzed, of
particular interest is the effect on trade and
diversification of exports that are just relevant
bridges Thirlwall's Law. The results of his
research involving a currency undervaluation
increases economic growth because it makes
goods more competitive a country, its sample
found that the effect is not of the same
magnitude in all countries but depends on
structural factors, regions have benefited from
an undervalued exchange are South Asia and
North Africa region where the currency
undervalued growth explains 73% and 25% for
developed with strong currencies such as
Europe and Central Asia economies power its
currency depressed growth in 12%.

The panel data model presented by the
authors for 125 countries shows a positive
relationship  between undervaluation and
exports as a share of GDP.
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The authors conclude that the
competitive exchange indeed have a positive
impact on exports. However, the low value of
the elasticity found suggests that the increase of
exports which can be induced by devaluation is
limited and therefore seems insufficient as the
sole explanatory element of the relationship
between real exchange rate and growth.

Alonso & Garcimartin (1999) analyze
Thirlwall's Law in an attempt to show that it is
consistent with the results of convergence. The
sample used by the authors are the OECD
countries, convergence is defined as the
decrease over time of the dispersion of per
capita income and the growth rate of a country
is negatively related to income level, the
convergence parameter is significant (-.199
with a value of 4.8 t), the convergence time
would take 50 years. To test Thirlwall's Law
equation arises exports, relative prices have
been built as the ratio of export prices relative
to XP weighted price index of the countries
competing with the Spanish sales (P *), while
foreign income (Y *) refers to the weighted
income OECD countries, in both cases using as
weights the weight of each country in the
Spanish  exports. Regarding the import
equation, relative prices are defined as the ratio
of import prices (MP) to domestic prices (P).
The regressions are all explanatory parameters,
but low R ~ 2 of .52 and .58 in exports for
imports equation, Thirlwall's Law is checked to
establish that the series are cointegrated 95%
according to the test Johanssen .

Frias Diaz and Iglesias (2012) perform a
test for the Eurozone, although the estimate of
Thirlwall's law only made to Spain, during the
period 2000-2007, first they found growth rates
of imports and exports by Country: Germany,
Austria and Portugal were the only economies
where sales abroad grew further purchases
abroad.
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To explain the situation of countries in
international trade Harmonised
Competitiveness Index and the Grubel-Lloyd
index, according to the analysis United
Kingdom, France, Germany, Austria, Holland
and Belgium recourse countries had a higher
proportion were intra-industry trade and Greece
and Portugal were the countries where inter-
industry trade was more important. The
application of Thirlwall's Law was through the
mechanism of cointegration Johanssen, the
series were | (1) so the estimate was made in
first differences, the price elasticity of Spanish
imports is high (-2.8) and although smaller, is
also important the income elasticity (0.75), with
respect to the results obtained for exports, the
income elasticity estimated is very high (3.2)
and there is a negative effect derived from the
prices (- 2.8). The authors conclude that
"exports of all the States of the EU have shown
a strong performance, despite weak growth in
the core countries of the Eurosystem and the
deterioration in the nominal competitiveness of
the economies of the South."”

Tadeu Rocha (2013) conducted an
empirical evaluation of Thirlwall's law
modified to consider multiple sectors through
analysis of panel data for 90 countries in the
period 1965-1999. For the overall sample 11
economic sectors (oil, primary inputs, forest
products, tropical agriculture, animal products,
cereals, labor, capital, machinery, chemical
industry and others) for both exports and
imports were considered to be obtained
elasticities income is positive. Applying
Thirlwall's Law in a non-parametric analysis of
growth rates for each country in the sample are
obtained. For Mexico the model predicts a
growth of 2.38%, when the observed value was
1.88% in the analysis period.
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Carton and Slim (2014) conducted an
analysis of economic growth and the balance of
payments for the period 1982-2012, its
empirical application is to test Thirlwall's law
and expanded the original version made by Nell
(2003) where it is considered exchange blocs.
The existence of multilateral trade requires a
weighted multilateral GDP estimate, the
relative proportions of imports and exports of
each country by its GDP used in this sense the
authors' analysis is among Mexico, Europe
(Germany, Spain and the UK) , North America
(Canada and USA), Asia (Japan, China and
India) and Latin America (Brazil, Colombia,
Chile and Venezuela). To test the long-term
relationship between economic growth and
external demand cointegration methodology
ARDL (autoregressive distributed lag model) to
test levels, in a second step using the error
correction model is not restricted performed to
analyze Short-term relationship, this analysis is
not possible using the t statistic, use the Joint F-
statistic that is more demanding. For Mexico,
the authors find that in the long term growth in
North America and Asia have a positive impact
and restrict the growth of the country and an
increase of 1% of GDP in the Asian region
((e/m) _Asia ™ LP = 0.41; t-ratio = 3.21) or
North American ((e/x) _AN LP ~ = 0.53; t-ratio
= 4.67) induce growth of 0.53 and 0.41%, in the
case of Latin America ((e/m) _Al LP N = 45; t-
ratio = 2.02) and Europe ((¢/n) LP _E " =.13; t-
ratio = 1.16) growth is not significant for
development from the country. In the short-
term analysis it shows that North America
((e/m) _AN ™ CP = .59; t-ratio = 3.35) is again
the region with the greatest respect, the role of
Asia in the short term is reduced widely ((e/x)
_Asia ~ CP = .18; t-ratio = 1.27), Europe has a
more important role ((e/r) _E ~ CP =.77; t-ratio
= 2.55) and relationship Latin American block
((e/m) _LN ~ CP = .074; t-ratio = 0.28) is still
not significant, the correction coefficient
mistake behind shows rapid adjustment (ECM _
(t-1) CP ~ = - 68;. ratio-t = -4.59).
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With this analysis, the authors finally
find that the growth rate according to the
balance of the balance of payments is 4.03%
when observed was 3.58% in the analysis
period.

Economic growth and external constraints in
Paraguay

GDP growth of Paraguay has a positive trend as
seen in Figure 1, stands the fact that in the first
quarter of 1994 the GDP was 3 283 343 000 Gs
and the second quarter of 2015 GDP amounted
to 33 747 641 000 Gs representing GDP grew
9.2 times in 21 years.

However, growth has been relatively
unstable, the quarterly growth rates contained in
Figure 2 shows that growth is more erratic and
variable-sharp and linear.
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Graphic 1 Paraguay's gross domestic product
at constant prices, 1994-2015
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Graphic 2 Quarterly growth rate of GDP of
Paraguay, 1994-2012
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Empirical law enforcement Thirlwall

The application of Thirlwall's Law is done by
estimating export functions [0-3] and imports
[0-4] for the income elasticities of imports and
exports that are required to estimate the GDP
according to the balance of payments displayed
in the [0-7] function.

Verifying Thirlwall's Law is done
through three alternative methods, the first is to
estimate export and import independently
considering as exogenous Vvariable GDP of
Brazil which is the main trading partner of
Paraguay, the method to be used is Least
Squares Ordinary (MCO) which ensures
minimization of model errors.

The second method is to incorporate the
GDP estimate for Argentina and Mexico in the
functions of exports and imports and re-
estimate equations via MCO.

The third method is deeper and involves
determining whether there is causality and a
long-term relationship between exports and
GDP, this ratio is important because Thirlwall's
law is based on this relationship is significant
and stable in the long run. The Granger
causality test, cointegration test Johanssen and
Vector Autoregressive to explain the growth in
Paraguay were used.

Method 1 function estimation of exports and
imports

The estimate function performed considering
exports to Brazil's GDP as exogenous variable,
as already noted the estimate shall be effected
in logs and considering that the terms of trade
are constant.
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Dizpandant Variabla: LOGI)
Nlethod: Teast Sqnarss
Data: 1127715 Time: 10:46
Sampla: 192401 201203
Includaed obzarvations: 73
Varighls Coafficiant Std. Emor t-Statistic Prob.
LOGYERASIL) 3.525133 0.075185 46 88587 0. 0000
C -17.08437 0527748 -30.14225 0. 0000
F-zquarsd 0.067060 Mzan dependant var 15.52060
Adjurstad B-zquarsd 0967419 5.D. depand=nt var 0.6277TT0
5 E. ofrazr=szion 0.113313 Alzsiks info critarion -1.481020
Sum squarad razid 0837309 Schwarzs critarion -1.420220
Laog likslihood 5781324 Hannan-{juinn critar. -1.468344
F-statiztic 2198.204 Drurhin-Vatzom stat 0.83751
Prob{F-statiztic) 0. 000000 |
T
1

Table 1 Estimated export function

Exports are an increasing function of
Brazil's GDP, which was expected to be the
main trading partner of Paraguay, in a study by
the Latin American Integration Association
(ALADI-SEC, 2013) states that trade with
Brazil has had a surplus explained by large
exports of electricity. The model has a higher
coefficient of determination (R 2 = .96) than the
estimate reveals that explains 96% of changes
in exports, both the t test and the F test allow us
to note that the relationship is found
Explanatory 99% confidence.

The income elasticity of exports
indicates that if Brazil's GDP increased by 1%
then Paraguay exports should grow by 3.5%
this because the Brazilian economy more
dynamic population may have higher incomes
to consume products imported from Paraguay
and as energy consumption could be higher. As
the value of elasticity is greater than one, it is
said that exports are elastic external entry, in
this case, the level of production of Brazil.

In the case of the import function is
estimated using GDP as an argument Paraguay,
the idea is that the higher the national income to
import larger volumes of goods.
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Depemdant Varishle: LOGEF)

NIsthod: Lazst Squarss

Date: 1127715 Time: 14:37

Sampla: 199401 201203

Includad obssrvations: 75

“ariahla Coafficient 5td. Emor t-Statiztic Prob.
LOGYPAFAGUATY) 0.900733 0.030537 31,4439 0.0000
[ 0633851 0493707 -1.283820 0.2033

F-zquersd 0.035148 NI=an dependant var 15.37241
Adjuzted F-zquarsd 0.034258 5.1 depandant var 0634101
5.E. of rar=ssion Alksika info critsrion -0.TEREIR
Sum squarad resid Schwar criterion 0.707118
Log likalibood Hannan-Chinm criter. 0744252
F-stariztic Drurbin-"Watson stat 0.321857

Prob{F-statistic) |

Table 2 Estimated exports function

The function of the estimate of imports
accounts for 93% of the variations in
endogenous, by the F-test and t-test is accepted
that the explanatory variable is used. The
income elasticity of imports is positive and
close to 1, which characterizes a function and
allow unit elasticity indicate that if the GDP
increases by 1% Paraguay then imports would
increase one .99%.

Substituting the obtained income
elasticities and export growth in the equation
[0-7] is possible to obtain the estimate of GDP
growth for each period, as noted this growth
rate is the one that satisfies equilibrium in the
balance payment.

40,00%
20,00% Mhh b B -
0,00% ‘\“\E\MMﬂfﬁf‘»ﬁ}ﬁh\\\/‘h‘\.\;

-20,00%

-40,00%

— E(gY) Brasil
Graphic 3 Growth in Paraguay: Estimation
Method 1 vs Observed

The estimate using the first method is
inaccurate and also the correlation coefficient
between the two series is .33 seen in Figure 3.
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Method 2: Estimation of the role of exports
Mexico, Argentina and Brazil

This method 2 tries to improve the estimation
method 1 inserting in the equation of exports to
other trading partners, thereby reformulated and
inserted estimating the GDP of Mexico and
Argentina as regressors.

Diepemdant Variable: LOGZD)
IIsthod: Least Squares
Date: 112615 Time: 11:30
Sampls: 192401 201203
Includad obearvations: 75
“ariabla Coafficient Std. Emmor t-Statiztic Prob.
LOGYBRASIL) 3.433088 0251544 1564808 00000
LOGYARGENTINA) S0.2T6048 0.127337 -1 167846 0.0335
LOGYMEXICO) 0.514972 0.258517 1.984348 0.0511
[= -31.66714 1.250400 -16.16080 0. 0000
F-zguarad 0.071287 IIzan dapendant var 1552060
Adjustad F-zquarsd 0.970074 5.1 d=pand=nt var 0.627TTD
5 E. of regr=zzion 0.10B58% Akeaiks info criterion -1.550456
S aquearad resid 0.837351 Schware critarion -1.416856
Log likalibood 6114200 Hannan-Chxinn criter. -1.501104
F-ztatistic BO00.5907 Dutbin-Watson stat 0.902126
Prob(F-statistic) 0.000000 |

Table 3 Estimated exports expanded function

The results in Table 3 confirm the
positive relationship between exports of
Paraguay and dynamism in the Brazilian
economy, in addition to Mexico one income
elasticity of 0.51 was obtained far below Brazil
obtained with 3.43, which reveals the weight
each economy on exports. Argentina's case is
complicated given that theoretically a positive
relationship to be an important trading partner
would be expected.

The model explains 97% of changes in
exports, all explanatory variables are the 90%
confidence and F test will reject the hypothesis
that estimated coefficients are simultaneously
different from zero.

The estimated growth rate is performed
again by replacing the elasticities in equation
[0-7] together with GDP growth rates of
Argentina, Brazil and Mexico.
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Graphic 4 shows the estimates for the
forecast period and the rates of growth have a
correlation coefficient of 0.38, higher than the
model where only considered Brazil's GDP.
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Graphic 4 Growth in Paraguay: Estimation
Method 2 vs Observed

Method 3: estimate by a VAR

December 2015 Vol.1 No.1 44-60

The next step is to evaluate the
relationship between GDP and exports are
cointegrated and therefore having a long-term
stable relationship, this can be contrasted with
the test Johanssen, this step is important to have
a support that gives certainty that the obtained
relationship is not spurious.

Johanssen test are presented in Table 5,
it can reject the hypothesis that there is no
cointegrating vector and cannot reject the
hypothesis that there is at least one
cointegrating equation. Therefore it s
concluded that there is a stable and long term
relationship between GDP and exports
relationship.

Dhat=: 11728/15 Time: 15:33 [
5 empla{adjustad): 199403 201203 |
Includad obaarrations: 73 after adjustmants

Trend azsumption: Linssr datermindstic trand

Series: YPARAGUAY X [
Laez intarval {in first differeness): 1101

The third method

is based on the causal

relationship between exports and imports, for
which the Granger causality test was evaluated,
the results in Table 4 CONDESAN.

Pairwizs Granzer Canzality Tastz

Dats: 1172715 Time: 10:57

S ampl=: 190401 201203

Lags: 1

Null Hypothaziz: Obz | F-Staristic Prob.
YPAFAGUAY dos: not Granger Canze X 73 643719 0.0028
X dosz not Granger Cause YP AR AGUAY 19,6435 1EDT

Unsastrictad Cointzzration Fank Tast (Tracs)

Hypothezizad

Trace

0.05

To. of CEE)

Eiganvalus

Statistic

Critical Valus

DProb, **

Monz *

0.263702

24.3730%

15.48471

0.0018

At most 1

0.027258

2.017425

3.841466

0.1555

Trace test indicates | cointazeating aqnfs) at the 0.0F laval

* demotaz r=jaction of the hypothasiz at tha {105 laval

**N[acKimmon-Hane-hlichealiz {196%) p-values

TUnrastrictad Cointeeration Faank Tast (h[zximuem Eiganvalus)

Hypothezizad

Llz-Eig=n

0.05

To. of CEfz)

Eig=mvalus

Statistic

Critical Valus

Prob. **

Nonz *

0.263702

22.35567

14.25460

At most 1

0.027258

2017415

3.841466

Table 4 Granger causality test between exports
and GDP of Paraguay

The test provides two scenarios, the first
is that the GDP of Paraguay is not Granger-
causal exports and the second is that exports did
not cause GDP. Both hypotheses are rejected at
the 99% confidence level, so that exports if
satisfactorily explain GDP.
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DImn-ai pamvales test indicates 1 cpinteerating aqniz) at tha 0,03 laval
* demotes r=jection of the hypothesiz at tha 0,05 loval
**N[acKimnon-Hane-hIichalis {1588 p-valuas |

[ [ [ |
Table 5 Granger Causality Test between
exports and GDP of Paraguay

The Granger causality test to ensure
causality (a feed-back effect) between GDP and
exports, while the cointegration test Johanssen
infer a stable long-term relationship with these
inputs is possible to build a Autoregreivo
Vector (VAR) the results of this estimation are
concentrated in Table 6.
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Wactor Autossgrazzsion Estimatss
Datz: 11/26/15 Tima: 15:34
Bampls {adjusted): 150402 201203
Included obssrvations: T4 after adjustments
Btandard smors in () & t-statistics in [ ]
TPAPAGUA X
T
TPAFAGUAY(-1) 0455082 [T
(D.DES4E) (0.05244)
[ 5.26475] [1.18211]
-1 1036004 0.B04264
{0.15857) (0.086E4)
[ §.4524E] [£.23472]
C 1805119 1027362
{205185.) {124518.)
[0.ETETE] [ 0.B250:8]
F-zsquared 0.0B5TER 0082037
Adj. F-zquarad 0.0B5367 0081531
Sum =g. resids 5.84E=13 20BE=13
5.E. aguation B21137.% 540B11.%
F-statistic 2458.913 1840803
Log likalibood -1117.281 -1080.331
Alksika AIC 30.217B13 1827813
Schwarz 5C 30.37153 2037263
NJzan depandant 11584850 GTH1206.
5.0 depemdant T367T032. FETR4ED.
Diaterminant razid covariance {dof adj.) 1 1RE+13
Dterminamt resid covariamos 2. M0E+23
Log likalihood -1185.218
Akaike information criterion 5040068
Bchwarz criterion 5087050
T

|
Table 6 Estimation of VAR

The value of VAR coefficients has a
theoretical explanation, however represent the
level of correction of deviations in each period,
in the case of equation GDP GDP coefficient is
behind a period of 45 whereby the 45% of the
errors are corrected in a period.

The estimate of GDP (and Thirlwall's
Law) is strong to make projections with a
determination coefficient of 0.98 (the model
explains 97% of changes in GDP). With this
model and thus GDP growth rates expected was
calculated. The observed and expected rates of
growth are shown in Figure 5. The correlation
coefficient between the two series is 95%,
which represents a proper fit between the
estimate and the actual value.
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Graphic 5 Growth in Paraguay: Estimation
Method 3 (VAR) vs Observed

Existence of the restriction

So far, various schemes have been used to
estimate the growth potential according to the
balance of payments rate. The average quarterly
growth rate of Paraguay from 1994-2012 is
3.23% per quarter, the estimate of the potential
growth rate with balance of payments according
to Method 1 is 2.96% and according to method
2 1S 2.91% the estimated model 3 rate is 2.95%
but the correlation with actual growth is the
highest of the various estimates.

Quarterly Estimation | Estimation | Estimation

growthrate: | COF | SPOMS | \fothodl | Method?2 | Method 3
o X E . (Gv)| E (Gv) Full | VAR gY
= = Brazil

Average 2.06%

quarterly 3.23% 3.20% 201% 295%

rate

Correlation - 033 -

with £¥ 1.00 0.12 0.38 0.91

Table 7 Estimation results

The quarterly growth rate in Paraguay is
high compared to those in Mexico (67%),
Brazil (83%) and Argentina (1.19%), this
would conclude that there is no external
constraint to growth in Paraguay.

The difference between actual growth
and the observed can be explained by various
causes, Thirlwall (2000) points 3:

TUN-GONZALES, Adrian. Economic growth and external
constraints: Evidence of Thirlwall's Law for Paraguay 1994-
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(i) Persistent surplus in trade balance;
(i) the estimated value of the price elasticity of
imports used in the estimate may be lower than
their true value and (iii) adverse changes in
prices and elasticities.

In the case of Paraguay's surplus in the
trade balance it has been held since 1987 and a
positive trend in the surplus is presented as
shown in figure 6.

2.000.000
1.500.000
1.000.000
500.000
0
g eYeagggn
50000 &S 2 22223

Graphic 6 Balance of Trade Balance of
Paraguay, 1961-2014

Concluding Remarks

This work has exposed the major theories that
address economic growth and triggers in the
first section highlighted the contrast between
the current Keynesian (which considers that the
growth is unstable nature, does not accept
functions production aggregated and their focus
is on the demand), the neoclassical (considering
convergence between countries, the stability of
the balance, the existence of a steady state and
its emphasis is on the supply side) and the flow
of endogenous growth (which considers that
there may be constant returns, incorporating
innovation, technological change and human
capital) .For the above, it is considered that
economic growth is multifactorial and depends
on so many different aspects such as physical
capital, labor, technology, human capital,
savings and innovation.
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In the modern theory of economic
growth is assumed that the main supply is
limited from the current level of technology, the
main theoretical contribution of the model is
analyzed to establish that there is also a demand
restraint from this point follows Thirlwall John
M. Keynes considering that the demand cannot
absorb an unlimited supply of goods but
demand (effective) acts as limiting supply.

Thirlwall's law is in the post-Keynesian
spectrum, considered essential growth factors
income and price elasticities of exports and
imports, which together with the terms of trade,
determines a level of growth that satisfies the
balance the balance of the balance of payments.
Thirlwall's Law contrasts with other models
openly state that autarky is untenable, in that
sense it is a continuation of the theory of David
Ricardo on international trade as a mechanism
to expand the production-possibility frontier
and avoid economic stagnation, having results
in interdependence with the outside (measured
by global income) as is the current globalizing
world.

The medium of interaction with the
outside is through exports which are the only
autonomous component of demand to be
independent of the level of production,
additionally are the only way to attract foreign
currency and resources to enhance productive
capacity, and it is also a mechanism to finance
imports that can be used as intermediate inputs
to enhance production levels.

The first estimation method consists of
estimating equations imports and exports
independently and get the price and income
elasticities. Estimates of the strong version of
Thirlwall's Law were made with coefficients
greater than .95 determination, with the
significant variables to 95% and an F test that
allows to reject the hypothesis that the
coefficients are simultaneously zero.
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In the estimation method 1 A 3.52
income elasticity for exports and imports
obtained an income elasticity of 0.99 was
obtained. These income elasticities left in
Paraguay found that demand fewer imports in
terms of income that demand for Paraguayan
exports depending on the income of Brazil.

The second model that incorporates
Mexico and Argentina as plaintiffs of
Paraguayan exports no big differences since
Brazil remains the most important factor with
an income elasticity of 3.43, elasticity with
Mexico's GDP amounted to 0.5 and in the case
of Argentina the opposite sign to economic
theory was observed. The opposite sign can be
caused by the dominant role of Brazil.

To apply the VAR technique is required
to prove that the series are Granger-causal, not
causal hypothesis is rejected in the sense of
Granger 99% confidence and a feed-back effect
was evident. Johanssen in the test found that
there was a single cointegrating vector and the
ratio of exports to GDP is stable in the long run.

The application of the VAR model with
a lag had significant coefficients and represents
the best fit, given that the growth estimate and
the observed value had a correlation of .91.

The estimates are close in value (2.96%,
2.91% and 2.95%) but differ from the actual
observed value (3.23%), which can be
explained by a persistent surplus in the trade
balance.

An external constraint is no evidence
that the growth of Paraguay is higher than that
observed in their partners.
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Statistical Annex

Paraguay PBI Brazil Mexico GDP | Exports Imports

GDP Argentina | GDP

Million Million Million Millions  of | Million Million Guarani

CGruarani pasos 12ais pasos MO | Guarani

Y Parsguay | ¥ Argenting | ¥ Brazil | Y Maxico X F
T-trim-1994 3IEI343 131545 168,720 BI0LET0 TI18.710 1868368

Totrim 1994 | 3520305 | 257477 | T7785% | S305143 | LITTEME | LITIT9
3 TR

M-trim-1594 | 3592343 153 468 150,123 8453308 Z
TVotrim-1594 | 4,296,139 157341 154,118 8809118 1617807
T-trim-1995 4,093 861 137568 174565 BIT10.63Z ITRIE

M-trim-1995 | 4,406,611 148,054 156,665 7817 381 30123960
M-trim-1595 | 4458213 MIIIS JEER N 7867118 1884330
TVotrim-1995 | 4,790,447 144 468 190,390 8I12461 Z i)
I-trim-19%6 4,630,914 138,568 176,365 B33 IR 1,386,531 115677
M-trim-1996 | 48837133 160,737 185,354 B341360 3015465 pEIEXNN
IM-trim-1996 | 3,066,71% 161,167 152574 5408505 T845130
TV-trim-159¢ | 5351987 167020 186,676 8RR 14T 1704558
I-trim-1997 4,983,743 156,388 177,368 8,708,180 TAI4SH

O-trim-1997 | 3305,0I2 IELTT0 IE7.531 5,050,861 1,561, 1604217

-trim-1997 | 3365149 184,051 TSLIII 1391403
IV-trim-1997 | 38355931 187315 150 885 1691016
Torim- 1558 IR il S AT LEEI8E
T-trim- 1558 SOI14EE Ll SATIRM 108TATT
T irim- 1555 R ok vkd 155,150 ST AT
TN -irm- 1555 LT | 55T R Bl
Trim- 1555 IS i FEAIE LIEERT
T-trim- 1555 [T liil 15500 FEILSI0 IHE
T-trim- 1555 LT o) | 155,748 S, ITE il kL
TN -irim- 1555 1IN 155 TOH5 450 Pl
Toiram-T000 (R E2) | JEa ) IS4 e L]
T-trim - 10060 T i il ] 104156568 LTS
T trim- 00 EBELTEE il o] T03T5055 I
TN ram - T000 LIESET it ] ToHITE TSI
Totram-TE1 T58.5%2 BI85 THAIET
T-trim - 3001 piikl] T0THATE LTEEE
- trim- 3001 TEITT I0H55H IFRE
TV-trm-J501 pisckd ] T30 T THLIE
Totrim- J00T ORI ST THLTST
T-trim - 1001 10330 TH ST
T irim-J00T 1055405 LI
TN -trim- 30T 1045340 A0S
Toram-1003 10445 S ATT
Thtrim - T603 TOITLETT 1 T9 8
T irm- T3 T8.I75.758 I
TN -trim- 3003 TOEFTT4Y 1ITAE
Tirim-I04 JLE3 xR +I663TT
Ttrim- 1004 10,755,663 330,050
Merm-30d | TR 10,703,751 21555
TN-irm-J004 | 15006350 i a2 TLIRGIET TS
Totram-T00E B 22 Y 48T LRG| EACY 1Y
T-trim - 1005 T804 HETE L7
M-rrim-3005 | T3, 1T05042 fricd i FAESH
TWorm-J0E | IE5EEIE paxril] el A
Torrim- 1008 JC R kT ] porklT] 6EI5 616
T-trim - 1005 43453510 6T T
I-irim-J006 | 4855051 TEERTT SRR
TWorrm-30086 | 15555104 TR0 AR ]
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