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ABSTRACT

Devaluations were traditionally considered to be expansionary in the
short run and have no real long-run effects. Alternatively, some observers
in developing countries found that devaluations were contractionary on
impact, and that they might foster long-term growth. Using Argentina as
a case study, which is convenient due to its long series availability and
its subsequent switches in exchange rate regimes, four structural shocks
are identified in line with the traditional and alternative views. It is
found that devaluations were mostly contractionary, and that real long-
run effects were only possible when inflation was either low or moderate.
In light of the estimates, a historical revision of Argentinean devaluation
episodes from 1854 to 2018 has been carried out.
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RESUMEN

Tradicionalmente se consideraba que las devaluaciones eran expansi-
vas a corto plazo y no tenian efectos reales a largo plazo. Por otra parte,
algunos observadores de paises en desarrollo encontraron que las devalua-
ciones eran contractivas y que podian fomentar el crecimiento a largo
plazo. Tomando a Argentina como caso de estudio, lo cual es conveniente
por su disponibilidad de series largas y sus subsecuentes cambios en los
regimenes cambiarios, se identifican cuatro choques estructurales en
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linea con las visiones tradicionales y alternativas. Se encuentra que las
devaluaciones fueron mayoritariamente contractivas y que los efectos
reales a largo plazo solo fueron posibles cuando la inflacién fue baja o
moderada. A la luz de estos resultados, se realiza una revisién histérica
de las devaluaciones argentinas de 1854 a 2018.

Palabras clave: devaluaciones cambiarias, crecimiento econdémico,
BVARSs estructurales, Argentina

«Currency devaluations is one of the most dramatic—even traumatic—
measures of economic policy that a government may undertake».
(Cooper 1971)

1. INTRODUCTION

In traditional economic theory, nominal exchange rate devaluations are
considered to be expansionary on impact and, as such, have been recom-
mended in stabilisation programmes since the 1950s. The generalised
idea is that devaluations can help a country with underemployed resources
to switch expenditures from the non-tradable to the tradable sector.
Hence, the current account can be expected to improve and boost eco-
nomic activity. In the long run, a devaluation cannot have any permanent
effects; according to the relative purchasing power parity condition, any
real effect would dissipate as the real exchange rate returns to its equilib-
rium level.

However, this traditional view has been challenged by several observers
who have analysed the performance of developing economies. Among
them, Diaz-Alejandro (1963) proposed that devaluations can affect real
activity in the short run negatively because workers (mostly consumers)
were constrained, while capitalists (mostly savers) benefited. Net exports
displayed a strong increase in impact, but this effect was due primarily
to a dramatic reduction in imports.

As for the long-run effects of devaluations, some works, motivated by
the experiences of several Asian and Latin American countries since the
1960s, suggested a possible relation between real undervaluation and long-
term growth'. This argument relies on nominal devaluations that succeed
in maintaining an undervalued real exchange rate for some time and can,
hence, deliver long-run growth. Among the works that have sought to

! In this text, a devaluation (an increase in the nominal exchange rate) can cause a real
exchange rate undervaluation (an increase in the real exchange rate). This syntax is used to conform
to that in the literature on the real exchange rate and growth.
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uncover the mechanisms through which a high real exchange rate level
might contribute to development in emerging economies, Rodrik (2008)
stands out because of its popularity. Rodrik stated that increases in the
real exchange rate acted as a second-best mechanism to reallocate
resources in tradable activities, which contributed more to growth than
non-tradable sectors.

The contribution of this paper is the design of an empirical model,
implemented via Bayesian vector autoregressive (VAR) analysis, where
the short- and long-run effects of devaluations can be evaluated within
the same set-up. In particular, a low-scale VAR with only four variables
is used to decompose the distinct sources of disturbances affecting the
exchange rate at different horizons; on the one hand, expansionary and
contractionary devaluations can be recovered by imposing sign restric-
tions on impact following, respectively, the traditional theory and
Diaz-Alejandro’s approach. On the other, nominal and real shocks can
be identified with exclusion and sign restrictions in the long run
under the PPP condition and Rodrik’s real undervaluation-growth
theory, respectively. The empirical model proposed here is appealing
due to its simplicity.

Our case study is Argentina, which has been selected for two reasons:
firstly, because of its long-term series data availability, not usual for devel-
oping countries. In fact, the model is estimated with annual data from
1854 to 2018, which allows us to study the situation throughout the
country’s modern history. Secondly, during this period, Argentina has
experienced several changes in its currency regime, which makes it a
unique case study, as noted by Diaz-Bonilla and Schamis (2001) and
Cerro and Meloni (2014).

The main results of our investigation are as follows: firstly, devaluations
were mainly contractionary, just as Diaz-Alejandro proposed in his work.
Secondly, the model is unable to recover expansionary devaluations from
the data-generating process (DGP). Hence, devaluations were not of this
sort. Thirdly, devaluations with long-run effects on growth occurred
primarily when inflation was either low or moderate, so that the real
exchange rate could remain devalued for some time. Fourthly, nominal
shocks were especially relevant during highly volatile and inflationary
years, which proves that the real effects of devaluations became weaker
amid rising prices.

The remainder of this article proceeds as follows: section 2 presents a
literature review and highlights the contribution of the present article, sec-
tion 3 describes the data and justifies Argentina as an unparalleled case
study, section 4 summarises the theory on which the empirical analysis
is based, section 5 describes the empirical approach, section 6 presents
the evidence obtained and section 7 concludes the paper.
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2. LITERATURE REVIEW AND CONTRIBUTION

This article relates primarily to three strands of the literature: the short-
run impact of devaluations, the relationship between the real exchange
rate and economic growth, and the economic history of Argentina.

The first line of inquiry can be traced back to the early works of Laursen
and Metzler (1950), Harberger (1950) and Alexander (1959). These authors
studied the effects of exchange rate devaluations and supported the view,
which is here called the traditional approach, that devaluations expand
output by stimulating exportable and import-substitution goods. A note
by Johnson (1976) summarised the argument that there was an
expenditure-switching effect from non-tradables to tradables, which
increases output if there are unemployed resources or raises prices if
this is not the case. In addition, Gylfason and Schmid (1983) provided evi-
dence that devaluations were expansionary in most countries. This per-
spective has since become the dominant story in most economic textbooks.

Nevertheless, the empirical evidence obtained in some developing
countries is not consistent with this traditional belief about the effects of
devaluations. Instead, findings indicate that devaluations provoked a con-
traction in output with a strong current account increase. In particular,
Diaz-Alejandro (1965) studied the Argentine economy during the 1950s
and focused on the devaluation carried out in 1958. He performed a
case study of this episode with the intention of deriving a generalised pat-
tern of the consequences of devaluations in semi-industrialised countries.
His views were summarised in Diaz-Alejandro (1963), where he argued
that devaluations had contractionary effects because workers (who have
a high propensity to consume) were more affected than capitalists (who
have a high propensity to save). These ideas were sustained by the model
of Krugman and Taylor (1978) and the empirical results in Edwards
(1986;), based on data from twelve developing countries from 1965 to
1980°.

There are other possible explanations for the fact that devaluations can
be contractionary: the price increase caused by a devaluation might con-
tract aggregate demand, delivering a negative real balance effect
(Johnson 1977), or demand may be inelastic with respect to price (i.e.
the Marshall-Lerner condition does not hold). An increase in input costs
is another probable cause of output contraction, but from the supply
side (Gylfson and Schmid 1983). However, Sidrauski (1968) proposes
that devaluations can be contractionary if, as was the case in 1958 and
1962 in Argentina, they are complemented with an excessively tight

2 Tt must be said that the work of Edwards (1986) analyses a period in which economic growth
was sluggish almost everywhere. Hence, it is not surprising that devaluations were estimated to be
contractionary in this work.
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monetary policy. Nevertheless, the focus in this article is on the explan-
ation provided by Diaz-Alejandro because it has become very popular in
the literature.

More recently, Bahmani-Oskooee and Miteza (2006) used a panel cointe-
gration model and concluded that devaluations were contractionary in
non-OECD countries for different model specifications. Later, Cerra and
Saxena (2008) showed that devaluations associated with debt crises were espe-
cially harmful in the short run in Latin America. In fact, devaluations are typ-
ically associated with rising debt costs (Bordo and Rockoff 1996) and,
ultimately, sovereign debt default (Boonman 2017). Kohn et al. (2020), how-
ever, described how the increase in exports stimulates aggregate demand fol-
lowing large devaluations, thanks to firms’ sales reallocation across markets.

As for the VAR literature on the effects of devaluation in emerging econ-
omies, examples include Kamin and Rogers (2000) for Mexico, Berument
and Pasaogullari (2003) for Turkey, Hsing (2004) for Argentina, Odusola
and Akinlo (2001) for Nigeria and Tang (2015) for China. The first three
of these works found devaluations to be contractionary, the fourth found
them to be expansionary, and the last did not observe any significant short-
run effect. Compared with these articles, the present work makes the con-
tribution of providing evidence based on a longer sample, which permits
the identification of not only short- but also long-run effects of devalua-
tions in a unified setting.

Regarding the second line of inquiry, the traditional idea of long-run
money neutrality was confronted by authors who claimed that there was
a causal relationship between real exchange rate undervaluation and eco-
nomic growth. The prescription derived from this alternative argument
was that countries could, and should, use the real exchange rate as a policy
variable to pursue economic development. The argument made by Rodrik
(2008), who claimed that a high real exchange rate is a second-best mech-
anism for switching resources from non-tradables to tradables, was
intended to explain why countries such as China and India had used it
as a pro-development policy tool since the 1960s. In the same vein,
Razmi et al. (2012) relied on the existence of hidden unemployment
being absorbed in tradable sectors as a source of growth when the real
exchange rate is high for a long period. On the contrary, Levy-Yeyati
et al. (2012) did not find relevant export-led growth from undervaluations
but rather non-tradable sector improvements with higher savings and
investment and a decline in unemployment. Not only have these works
conceptually challenged the mainstream view, but empirical evidence
has also been provided to support these alternative theories in the works
of Hausmann et al. (2005), Frenkel and Rapetti (2008), Bussiere ef al.
(2012) and Guzman et al. (2018).

In addition, I intend to enrich the debate about the particular case of
Argentina from an economic history perspective, which leads us to the
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third strand of literature. The fact that Argentina was one of the most
developed countries in the world in the 1920s and has since suffered a rela-
tive decline until today, makes it a unique case to study. Many contribu-
tions were made trying to disentangle the reasons for this relative decay.
Among them, Gerchunoff and Llach (2009) focus on the varying nature
of Argentinean relative factor endowments from 1880 until 2000, Sanz
(2009) builds an index of economic freedom to evaluate its relative per-
formance from 1875 until 2000, Gonzalez and Viego (2011) suggest
there was a relative decline in total factor productivity in a study from
1870 to 2000, Buera et al. (2011) and Cerro and Meloni (2013) blame the
permanent fiscal imbalances in the 19" and 20™ centuries, Brambilla
et al. (2018) analyse the effects of pernicious trade policies using data
from 1890 to 2006, and Taylor (2018) summarises many of the explana-
tions for Argentine divergence with data from 1820 until 2003. While
this study has drawn on these works, as on others cited below, I concen-
trate on the effects of the numerous devaluations experienced by
Argentina in its turbulent monetary history. So, in a sense, this article
can contribute to the history of Argentinean devaluations. As far as I am
aware, there is no other work in the literature with such a goal.

The aim of the present work is to enrich these lines of enquiry. In par-
ticular, the empirical strategy followed makes it possible to estimate all
possible outcomes of devaluations according to the different (and contra-
dictory) theoretical approaches available. To the best of my knowledge,
there is no other work in any of these strands of the literature that has
adopted such an empirical strategy.

3. THE ARGENTINEAN CASE

Although the intention of this work is to contribute to developing econ-
omies in general, Argentina is used as a case study for two main reasons:
on the one hand, it has long time series for the selected variables, which
makes it possible to estimate the short- and long-run effects of devaluations.
On the other, it is an appealing country to evaluate due to its subsequent
switches in monetary policy. As early as 1899, an observer noted, «the
Argentines alter their currency almost as frequently as they change their pre-
sidents. No people in the world take a keenerinterest in currency experiments
than the Argentines» (Ford 1962). Little has changed since then. Throughout
Argentinean history, there have been free and dirty floats, crawling pegs and
full convertibility; there have been currency controls with multiple exchange
rates followed suddenly by a unified free market value and violent devalua-
tions; and trade openness was replaced by tariffs and export taxes, with policy
shifting back and forth from free trade to autarky. Such an erratic exchange
rate policy makes Argentina a unique case study.
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FIGURE 1
VARIABLES' TIME SERIES AND DEVALUATION EPISODES.
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Note: Evolution of the yearly variations in the nominal exchange rate, the real exchange rate, net
exports and output growth in Argentina from 1854 until 2018 (see the Appendix for data details).

Figure 1 shows the evolution of the nominal exchange rate variations
(Ae), the real exchange rate (Q), net exports/output ratio (NX/Y) and GDP
growth (AY) in Argentina from 1854 until 2018. The grey areas indicate
nominal devaluations greater than 10% during this period, which
amounted to almost thirty episodes of different magnitudes. The first
panel shows that the nominal exchange rate was more stable until the
1930s and that violent devaluations of more than 40% have not been
unusual since the 1950s. In the 1970s and 1980s, during hyperinflationary
episodes, devaluations were massive and surpassed the maximum scale of
the graph, set at 50%. During the 1990s, there was a fixed exchange rate
period that was abandoned with a strong devaluation in 2002, followed
by increasingly stronger devaluations in the 2010s.

The real exchange rate, plotted in the second panel, parallels the evolu-
tion of the nominal rate; the relative stability observed until the 1950s has
since been replaced by marked volatility. The graph also shows that
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periods of high real exchange rates, such as in the 1960s, 1980s and 2000s,
alternated with periods of low real exchange rates such as the late 1970s,
1990s and 2010s. The real exchange rate was calculated using the British
pound until 1932, because Great Britain was Argentina’s main trading
partner during that period. From then on, the US$ was used. In addition,
as Argentina implemented exchange rate controls in several years of the
sample, the «free» real exchange rate is replaced by the average of the
real price of imports and exports since 1932. The gap between both real
exchange rates is significant from 1945 until 1960, but not for the rest of
the sample. The Appendix describes the data in more detail.

The third and fourth panels depict the evolution of net exports and out-
put growth, respectively. Some devaluations coincided with output and
current account contractions, while others coexisted with expansions.
So, a priori, there is no clear pattern in the short-run effects of devaluations
on these variables. The empirical model proposed here makes it possible to
evaluate not only the contribution of each source of innovation to nominal
exchange rate volatility (through a variance decomposition) but also the
weight attributable to the disturbances in each devaluation episode
(using a historical decomposition).

4. THEORETICAL BACKGROUND

As mentioned above, the traditional view regards devaluations as
expansionary in the short run, mainly due to a relative price effect; as
both exports and imports become more expensive in the local currency,
local production increases if the Marshall-Lerner condition holds, that
is, if demand elasticities are high enough. However, as many authors
have claimed, devaluations in developing countries have been contraction-
ary rather than expansionary. This section summarises the ideas developed
in Diaz-Alejandro (1963) and Rodrik (2008) to justify the identification
scheme proposed in the empirical design below. Readers already familiar
with these theories can proceed directly to the following section.

Diaz-Alejandro stated that the traditional view of price elasticities of
demand for exports and the supply of imports was overly optimistic. He
argued that, as these elasticities are low in the short run, the negative
income effect associated with the reduction in real wages prevails, such
that aggregate output could fall (rather than rise) after a devaluation®.

3 Note that the view that devaluations can be contractionary is not the same as the output
reduction that occurs whenever net exports display a J-curve. While the latter refers to some lags,
typically between 6 months and 1 year, until the effects of the devaluation become fully effective
because of volume rigidities, the former refers instead to a deep economic contraction because
of the devaluation. The interested reader can see Bahmani-Oskooee (1985) for evidence on the
J-curve.
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Specifically, if the economy is modelled with a tradable and a non-tradable
sector, the effects of a devaluation on output would be:

dy = (dYT +dyNT)de €))

where Y is the aggregate output, Y is the production of tradables, Y7 is
the production of non-tradables and e is the price of tradables in domestic
currency (i.e. the exchange rate), such that de refers to a devaluation.

It is not unreasonable to assume the supply of tradables to be inelastic
in the short run in commodity-exporting countries. For example, agricul-
tural commodities can increase their production only during the following
harvest. The supply of non-tradables is assumed to be elastic, as idle
resources exist. Hence, the devaluation effects captured in [1] can be
reduced to the non-tradable sector only:

dY = dYN'de

The main contribution of Diaz-Alejandro was to focus on the redistribu-
tive effects between capitalists and workers. He argues that omitting these
effects would lead to a partial (and incorrect) evaluation of devaluations in
middle-income countries. He claimed that including these two social
classes makes it possible to model not only substitution but also income
effects as follows:

dYN = [m (Y] = Yj) = muo(Yy,) + YNE,, Ide )
inc eff cap inc eff wor subs eff

where there is a positive income effect for the capitalists, which depends on
the tradables initially produced (Y7) and consumed (Y) by them, together
with their marginal propensity to consume (and invest in) non-tradables
(m,,.). Workers suffer a negative income effect that depends on their initial
consumption of tradables (Y}, ) and their marginal propensity to consume
non-tradables (11,,,,)*. Finally, there is an expenditure-switching effect

4 In the empirical model of the next section there is an implicit assumption that income elas-
ticities remain stable in time. However, these deep parameters might have changed in such a long
period of time. In particular, the transition from a rural to an urban economy and the strong influx
of immigrants that took place in Argentina between the end of the 19" and the beginning of the 20"
centuries, might have affected these elasticities. In order to verify the effects of this potential struc-
tural break in our results, a robustness check was carried out where the model displayed in the next
section is estimated using data from two subperiods: 1853-1936 and 1936-2018, as the 1930s is typ-
ically considered as the decade of industrial intensification (Bértola and Ocampo 2012). As shown
in the Appendix, the IRFs and the variance decomposition estimates are not significantly different
in general.
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from tradables to non-tradables, which depends on the cross-elasticity of
demand for non-tradables with respect to the exchange rate (E,,,.).
Under the assumption that the trade balance is originally equilibrated:

T T T
Ys = ch + de

then, expression [2] can be summarised as:

dYNT = (mnc - mnw)YgW + YNTEne de (3)
—_—
inc eff subs eff

It is reasonable to assume that workers’ marginal propensity to con-
sume non-tradables is higher than that of capitalists, who are typically
more biased towards consumption of (and investment in) imports, such
that #1,,. — m,,, <0. Furthermore, if the negative income effect is large
enough, it might more than compensate for the substitution effect,
which is typically small for developing countries. If this is the case, then
devaluations can be contractionary. It now becomes apparent that deva-
luations have redistributive effects because capitalists (exporters) benefit
at the expense of workers through the change in relative prices between
tradables and non-tradables.

For the trade balance, Diaz-Alejandro proposed that the drop in imports
was quite strong because of the negative income effect suffered by workers
after devaluations. Thus, the immediate effect was an abrupt increase in
net exports. In particular, the evolution of the trade balance depends on
the increase in the domestic supply of and demand for tradables:

dTB = dy! —dy} )

Again, by assuming an inelastic supply of tradables in the short run, the
trade balance will improve only if demand for tradables decreases. As
before, this depends on income and substitution effects, although the latter
is now the expenditure switching from non-tradables to tradables. Hence,
the result for the trade balance after a devaluation will be the opposite of:

T T T T NT
de - mtc(YS - ch) - mlW(YdW) - Y Ene de (5)
—_— —
inc eff cap inc eff wor subs eff

where m,. and m,, are the marginal propensity to consume tradables
for capitalists and workers, respectively. Furthermore, by considering
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the propensity of capitalists and workers to save as s. =1 -1, —m;. and
Sw =1 —my,, —m;,, respectively, and assuming that trade is originally
balanced, then [5] can be reduced to:

dYT = (SW - Sc)Yg;,V + (mnw - mnc)YdTw - YNTEne de (6)

i i1 1

where the second and third terms are the pure income and substitution
effects, respectively, depicted in [3] but with opposite signs. As the income
effect is assumed to exceed the substitution effect, then ii—iii>0.
However, the first term is likely to be negative because workers’ marginal
propensity to save is lower than that of capitalists. If this term dominates,
such that lil >ii —iii, then [6] is negative, and thus, [4] becomes positive.
That is, a devaluation will be both contractionary for output and have a
positive effect on the trade balance.

Let us turn to the long-run effects of devaluations. According to the trad-
itional view, the real effect of a devaluation is expected to dissipate because
of the (relative) purchasing power parity condition. Ultimately, all real vari-
ables would return to their initial levels. However, alternative theories sug-
gest that nominal devaluations might have long-run effects if the price of
tradables vis-a-vis that of non-tradables (i.e. the real exchange rate) is signifi-
cantly affected for a sustained period of time. According to these alternative
theories, devaluations can have lasting effects on the real exchange rate
whenever there is no strong passthrough to local prices. If this is the case,
there would be an increase in the trade balance that tends to be permanent
and, as a consequence, there can be a long-term effect on output’.

The main argument of these alternative neo-mercantilist theories is that
«developing countries achieve more rapid growth when they are able to
increase the relative profitability of their tradables». This is the case
because tradables are «special» in that «they suffer disproportionately
from market failure» in information—as in Rodrik (2008)—or there are
labour market rigidities—the hidden unemployment mentioned in
Razmi et al. (2012)—. Consequently, «an increase in the relative price of
tradables acts as a second-best mechanism to partly alleviate the relevant
distortion, foster desirable structural change, and spur growth»®.

Figure 2 summarises the four different disturbances that will be used in
the identification scheme below. Expansionary and contractionary devalua-
tions are expected to provoke a real devaluation and an increase in net

5 Burstein ef al. (2005) and Burstein ez al. (2007) found that large devaluations generate strong
increases in the real exchange rate because of sticky non-tradable prices.
6 All the quotations in this paragraph are from Rodrik (2008, p. 370).
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FIGURE 2
SHORT- AND LONG-RUN EFFECTS OF DEVALUATIONS.

Short-run Long-run

+Q,+NX,1Y —— —

Devaluation ——— T Q, T NX, Y —— e -
— AQ =0 —— | Nom shock

——— 1Q,tNX,1Y

>

exports in the short run. Instead, nominal and real shocks to the exchange
rate are identified based on their expected long-run real effects’.

5. THE EMPIRICAL APPROACH

This section describes the empirical strategy used to identify the
sources of disturbance affecting the nominal exchange rate by decompos-
ing its variations into different types of structural shocks. In particular,
imposing exclusion and sign restrictions both on impact and in the long
run that are consistent with the traditional and alternative approaches
described in the previous section makes it possible to disentangle the
four innovations: expansionary and contractionary devaluations and non-
inal and real shocks.

Let us consider the following time series vector:

Ae;

| o
Y= NX Y

AY,

7 Note that the real shock identified here is based on Rodrik (2008), who associates real devalu-
ation with growth. Instead, a traditional real shock to the exchange rate, as an innovation to prod-
uctivity or consumer preferences in the domestic relative to the international economy, typically
relates long-run growth to real appreciations. The interested reader can consult Enders and Lee
(1997) for an identification strategy for traditional real shocks.
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where Ae;, Q;, NX,/Y, and AY, are nominal exchange rate variations, the real
exchange rate, net exports over output and output growth, respectively (see
the data Appendix for details). This model has the following structural VAR
(p) representation:

Boy: = B1yi-1 +Bayi2+ -+ Bpyip +wir - w; ~ (0, Ix) (7)

where B;, i =0, ..., p are square coefficient matrices, and w; are the struc-
tural residuals in the sense that they are mutually uncorrelated and have
an economic interpretation derived from the theoretical framework.

The VAR(p) model in its reduced form can be expressed as:

ye=Awi1 +Awia+ - Ay +ur u ~(0,%,) (8)

where the coefficient matrices A; = By'B;,i =1, ..., p and u, = By'w,.

As is clear from comparing the structural representation [7] and its
reduced form [8], the impact matrix B, I becomes essential because it
makes it possible to recover the structural shocks from the reduced-form
residuals with:

w; = Bou;

The lag order is one, according to the Akaike information criterion,
and residual non-autocorrelation and normality checks are passed®. As
Bayesian methods of inference is typically used when identifying shocks
with sign restrictions, the VAR model [8] is estimated with Bayesian tech-
niques using the independent Gaussian-inverse Wishart prior and the
Gibbs sampler to build a posterior distribution. In particular, a posterior
distribution is obtained from:

g(0ly) o< f(v|6)g(6) = 1(6]y)g(6)

where g(6) is the prior distribution, (6ly) is the likelihood function, f(v!6) is
the joint sample, g(8ly) is the posterior distribution and 0 = (¢, %,,) are the
parameter estimates (where a represents the VAR coefficients)’. If the

8 The residual tests are not presented here but are available upon request.

° Figure 1 suggests that there might have been a structural change in some of the variables and,
as such, time-varying parameters should be used. However, the estimation is performed with con-
stant coefficients because one of the main goals of the present paper is to conduct a historical
decomposition, although it is not clear how to obtain this when using time-varying parameters
(Kilian and Liitkepohl 2017). To verify the strength of possible structural changes, and hence the
danger of relying on constant parameters’ estimations, subsamples have been used to obtain
IRFs. As mentioned in footnote 4, the Appendix shows that the IRFs and the variance decompos-
ition are not significantly different. The results presented here can, then, be considered robust.
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independence of the priors of a and X, is assumed, as the independent
Gaussian-inverse Wishart prior does, then the prior distribution is as
follows:

gla, 3,) = gola)gs, (Zu)
with

a~ N(a*, V)

Eu ~ IWK(S*, 1’1)

As Figure 1 shows some of the time series used exhibit considerable
persistence. Thus, a random walk prior is selected for the prior mean
(a*). For the prior variance V, = nlk, the hyperparameter is set at n=1,
which reflects the ignorance about its true value. Regarding the
hyperparameters of the covariance matrix, the draws are obtained
from the Wishart distribution with prior S, =1Ix and n degrees of
freedom. A burn-in sample of 20,000 draws is run, and then 10,000
draws are kept to obtain the estimates of the reduced-form VAR
parameters 0= (a, %,,).

Next, the structural estimation is performed based on the algorithm
developed by Arias et al. (2014). In particular, it is drawn with replacement
from the reduced-form estimates to obtain orthogonal short- and
long-rllén impact matrices using the Cholesky decomposition as an initial
guess

Lo = ChOl(zu)

Lo =Ug—Ay—---A,)Lg

L= [LO Le ]/

That is, a candidate matrix L is obtained through dynamic sign restric-
tions, that is, that include restrictions both on impact (L) and in the long
run (L,). At the same time, a rotation matrix Q is calculated with the QR
decomposition of a normal distribution N(0, Ix) draw. The candidate
matrix Byl = LoQ is retained only if the following conditions on L are

10 Note that the Cholesky decomposition is used here for orthogonalisation only, not for iden-
tification. This is common practice in sign restriction schemes. The interested reader can consult
footnote 3 in Fry and Pagan (2011).

226 Revista de Historia Econdmica / Journal of Iberian and Latin American Economic History

https://doi.org/10.1017/50212610922000064 Published online by Cambridge University Press


https://doi.org/10.1017/S0212610922000064

SHORT- AND LONG-RUN EFFECTS OF DEVALUATIONS

satisfied:
A@[ + + + + W;/l
Qz _ : + + W; —
NX,JY, | = N wé (at t =0) 9)
AY, Y
Lo
19 i (at t = ) (10
—_—
Leo

where w/', w/, w¢ and w¢ are a nominal shock, a real shock, a contractionary
devaluation and an expansionary devaluation, respectively. All structural
shocks are in line with the theoretical approaches developed in the previ-
ous section. In the short run, an expansionary devaluation would increase
the nominal exchange rate and expand output, while a contractionary
devaluation would reduce output. The corresponding signs for the real
exchange rate and net exports of expansionary devaluations are left unre-
stricted because few successful draws can be recovered if they are imposed.
As noted below, this suggests that expansionary devaluations were infre-
quent in the sampled data.

In the long run, nominal shocks would have no effect on the real
exchange rate. Although the long-run effects on net exports and output
should also be set to zero, they are left unrestricted because, again, very
few draws could satisfy these conditions. One possible explanation for
this is that nominal shocks can have negative effects on long-run output,
even if the real exchange rate remains unchanged. Finally, the real shock
a la Rodrik must have a positive effect on all real variables in the long run.

Of the 10,000 reduced-form bootstrapped series, an equal number of
structural impact matrices are obtained using the algorithm of Arias
et al. (2014) with the restrictions described in [9] and [10]. Once the impact
matrices are obtained, impulse response functions (IRFs) can be calcu-
lated with:

0; = JAJ)B,! 1)

where A is the companion form of [8], J is its corresponding operational
matrix and i =0, 1, 2, ..., H is the desired horizon. Accumulated responses
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are also displayed, which can be interpreted as the response in the level of
the variable.

In addition, the mean squared prediction error at the h-step ahead
horizon:

h—1
MSPE(h) = [E[()’r+h —yt+h|r)(yt+h _yl+h|t)/] = Z 0,0,
i=0

can be used to obtain the contribution of shock j to variable k at horizon A:
MSPEf(h) = O g+ -+ O, (12)

and the sum of the contribution of the j shocks to each variable k at hori-
zon h:

K K
MSPE*(h) =Y " MSPEK(h) = Y (O} g+ -+ + O, (13)
j=1 j=1

from which the variance decomposition can be calculated by dividing [12]
by [13]. That is, the contribution of the jth shock to the overall variance of
variable k at horizon 4:

VarDec}(h) = MSPE} (h)/MSPE"(h) (14)

The historical decomposition of shock j to variable & for a given point of
time i is calculated as:

‘ =1
Vi = Z Ojiw i
i=0

The median of © 4;; is used to obtain the contribution of each shock to
the variations in the nominal exchange rate as:

i 5’{31
&, = 30100 (15)

and the residual:

_ Ae; — Z?zl&{zt 100

Slel Aez (16)
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Lastly, the historical decomposition [15] is rescaled as follows:
# (17)
> =1 18, + Ehr

where 7 are the years of the analysed devaluation episodes. The focus is
only on positive contributions, which makes it possible to see which struc-
tural shock was more important during each of the particular devaluation
events that took place in Argentina during the sample period.

6. THE EVIDENCE

This section presents the evidence obtained by showing the IRFs and
the accumulated responses, which reveals the average effects of structural
shocks throughout the sample period. In addition, a forecast error variance
decomposition describes how much of the nominal exchange rate volatility
can be explained by each of these shocks. Finally, a historical decompos-
ition reveals which disturbance had a greater effect during each devalu-
ation episode.

Figure 3 presents the IRFs as described in [11]. Several conclusions can
be derived from this plot. The first row shows that contractionary devalua-
tions can be associated with large devaluations, as they typically have
stronger effects over the nominal exchange rate than the rest of the inno-
vations. Secondly, contractionary devaluations are extremely traumatic
events, as they typically generate massive output contractions of approxi-
mately -4%, as shown in the last row of the third column.

Thirdly, expansionary devaluations are related primarily to real
exchange rate appreciations and decreases in net exports. This implies
that these disturbances occurred under high inflation and had no similar-
ity with the expansionary devaluations described by the traditional
approach. Several other identification schemes were employed in an effort
to recover an expansionary devaluation of the traditional sort but without
success'!. In fact, Gerchunoff and Llach (2018) state, «the experience of
the Argentine economy does not indicate that devaluations are generally
expansionary, since the impulse of exports must be subtracted from the
(often significant) fall in domestic demand associated with falling real
wages» (p. 512). It seems, then, that expansionary devaluations raised

! The attempts to recover an expansionary devaluation consisted of imposing signs on the first-
or second-period responses. For example, one of these attempts imposed that net exports be nega-
tive on impact but positive in the second year, possibly describing a J-curve. However, the algorithm
did not provide impact matrices satisfying these restrictions. The routines programmed are avail-
able upon request.
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FIGURE 3
IRFs: POSTERIOR MEDIAN AND 68% POSTERIOR ERROR BANDS.
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Note: Based on VAR elements of the estimated posterior distribution satisfying the signs and exclusion
restrictions imposed on models [9]-[10].

output not through the transmission mechanism considered by the trad-
itional approach but through a real appreciation'?.

Figure 4 plots the accumulated responses. The most important evidence
that can be derived from this graph is the effect of the real shock on output
shown in the last row of the second column. In particular, the impact on
accumulated output growth can be interpreted as that on its long-run
level. According to the point estimate, a real shock associated with a
devaluation of 10% tends to increase the level of output by nearly 2% by
the tenth year. Thus, there is evidence for the existence of real shocks a
la Rodrik, albeit with no statistical significance.

12 See Kamin and Rogers (2000) and Berument and Pasaogullari (2003) for the association
between real appreciations and expansions.
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FIGURE 4
ACCUMULATED RESPONSES: POSTERIOR MEDIAN AND 68% POSTERIOR
ERROR BANDS.

Nominal shock Real shock Contr dev Exp dev

=
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Note: Based on VAR elements of the estimated posterior distribution satisfying the signs and exclusion
restrictions imposed on models [9]-[10].

The forecast error variance decomposition in Figure 5 measures the
contribution of each structural shock to the observed variables’ volatilities
obtained with [14]. In the third column, the point estimates indicate that
almost half of all variables’ volatilities are explained by contractionary
devaluations, except for the real exchange rate, for which the main source
of volatility are the real shocks. For the purposes of this study, the variance
decomposition of the nominal exchange rate shown in the first row is of
particular interest. These findings indicate that, although nominal
exchange rate variations are explained primarily by contractionary
devaluations, other disturbances also had an effect.

Next, a historical decomposition of the variations in the nominal
exchange rate reveals the accumulated contributions of structural shocks
at each point in time. The focus is on the main devaluation episodes, the
historical decompositions of which are rescaled with [17]. Figure 6
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FIGURE 5
VARIANCE DECOMPOSITION: POSTERIOR MEDIAN AND 68% POSTERIOR
ERROR BANDS.
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Note: Based on VAR elements of the estimated posterior distribution satisfying the signs and exclusion
restrictions imposed on models [9]-[10].

highlights the importance of contractionary devaluations (in green), as they
influenced almost all the registered episodes. On the contrary, expansion-
ary devaluations (in yellow) were hardly ever significant. As for the long-
run effects, Figure 6 shows that real shocks (in red) had a considerable
influence until the mid-1970s, when nominal shocks (in blue) gained rele-
vance. Although there are some exceptions to this pattern (such as the
nominal shocks significance in 1949 and 1951 and the real shock signifi-
cance in 2002), this threshold coincides with the volatility rise Argentina
experienced in the 1970s.

Some background on Argentinean economic history facilitates the
interpretation of the results obtained from the historical decomposition.
Henceforth, in the following paragraphs, a brief description of the coun-
try’s history is given in light of the historical decomposition estimates.
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FIGURE 6
HISTORICAL DECOMPOSITION OF THE NOMINAL EXCHANGE RATE DURING
DEVALUATION EPISODES.
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Note: Based on VAR elements of the estimated posterior distribution satisfying the signs and exclusion
restrictions imposed on models [9]-[10].

The period between the nation’s foundation in 1810 and the consolida-
tion of the National State in 1880 was extremely chaotic in every dimen-
sion, and the monetary system was no exception. A number of local and
foreign currencies coexisted, forming an anarchic monetary system
which was nothing but the result of the difficulties that Argentina experi-
enced during its first turbulent decades as a sovereign nation. These
were years of social turmoil and civil wars that intensified from 1852
until 1880, during the so-called «National Organisation Period». Once
this period was concluded, the country enjoyed several decades of prosper-
ity. During the Belle Epoque, Argentina integrated successfully into the
world economy as a privileged commodity supplier thanks to its compara-
tive advantages (Taylor 1998).
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Although the exchange rate market was often intervened through gold
convertibility to avoid currency appreciation when capital inflows were
too abundant or the implementation of export taxes and exchange rate
controls to mitigate devaluation effects, it would be fair to state that the
nominal exchange rate was mostly endogenously determined until the
1940s. In fact, commitment to gold convertibility was considered an
advantage because of its results in terms of price stability (Diaz Fuentes
1998). Devaluations had different causes; sometimes they took place fol-
lowing international crises, such as during World War I, the 1929 crash
and the 1937 recession. Other times, they were the unavoidable outcome
of a domestic depression, such as the Baring Brothers crisis of 1890.
What all these devaluation episodes had in common was that they were
mainly contractionary, but they also had long-term real effects, as shown
in Figure 6.

The 1929 crash was especially traumatic for Argentina. Subsequently,
the exchange rate was understood as an exogenous policy tool rather
than an endogenously determined variable. In fact, the country implemen-
ted exchange rate controls in the early 1930s and multiple exchange rates
were introduced thereafter (Rapoport 2012).

In the 1940s, Argentina accelerated its switch from trade openness to
autarky, and the currency was deliberately manipulated through exchange
rate controls (Diaz-Alejandro 1970) and consciously used to boost local
industry (Ferrer 2004). In fact, the historical decomposition plotted in
Figure 6 shows that real shocks were still prominent in this era. During
this period, there were recurrent shortages of the foreign currency needed
for the new industrial inputs, the so-called external constraint, which
caused autonomous inflation (decoupled from foreign prices evolution).
Devaluations were no longer the consequence of international crises but
idiosyncratic phenomena necessary to compensate for rising domestic
prices. Hence, they became more frequent and violent beginning in the
1950s, as shown in Figure 1.

In 1974, Argentina entered a period of great volatility with high infla-
tion and poor economic performance. As shown in Figure 6, nominal
shocks gained prominence during these turbulent years. After the hyperin-
flation of the 1980s, the country applied a tough currency board (the
Convertibility Plan), that started as a poster child because of its macroeco-
nomic stability and investment boom, but ended up as a basket case
because of the high unemployment, rise in inequality and social unrest,
as noted by Edwards (2002) and Frenkel (2002). The aftermath was the
debt default and the huge devaluation of 2002. It was probably because
this devaluation took place after 10 years of nominal stability that it had
persistent real effects.

Nevertheless, subsequent devaluations have had no real effects whatso-
ever. Although the monetary authority continued its attempts to
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manipulate the currency through export taxes and exchange rate controls,
devaluations lost their ability to display the virtuous dynamics described
by Rodrik (2008), which came as a natural result of a highly volatile envir-
onment and rising inflation.

7. CONCLUSIONS

This work empirically investigates the effects of devaluations in the
short and long run in developing countries. Argentina is selected as a
case study for this purpose as it has more than 100 years of available
data and experienced almost thirty devaluation episodes during the sample
period. A VAR analysis is performed, and four sources of structural distur-
bances are identified: an expansionary devaluation of the traditional type, a
contractionary devaluation in line with Diaz-Alejandro’s distributional
effects, a nominal shock with no long-run real effects, and a real shock con-
sistent with the idea of a real exchange rate-output growth channel.

The results show that devaluations were mainly contractionary and that
these shocks were typically large and pernicious. None of the expansionary
devaluations described by traditional theory can be recovered from the
DGP. Instead, the results indicate that devaluations were expansionary
only if they were associated with real exchange rate appreciations, which
can occur amid high-inflation environments. Regarding the long-run
effects, devaluations with real shocks a la Rodrik can be particularly rele-
vant when the exchange rate is used as a policy tool. However, such events
are not possible during volatile periods, such as the one Argentina has
been experiencing since the 1970s.

To deal with potential structural breaks in such a long period of study, a
robustness check is carried out, splitting the sample when the structural
break is suspected and verifying that neither the IRFs nor the variance
decompositions are significantly different.

The effects of devaluations have been, and still are, heatedly debated
among Argentinean economic historians. This work can contribute to
this discussion providing an original empirical model that makes it pos-
sible to calculate and compare antagonist theories about devaluations in
a unified set-up. Furthermore, the empirical model here proposed is easily
extensible to other middle-income countries to evaluate the contribution
of the different innovations in devaluation episodes.
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APPENDIX
A.1. DATA

The data are in annual frequency from 1853 until 2018. The data source
is Ferreres (2005) until 2004 and the Argentinian National Statistics
Institute INDEC) and Central Bank (BCRA) for the period 2004-2018.

The real exchange rate is calculated using the British pound until 1932,
approximately when the United Kingdom was overtaken by the United
States as Argentina’s main trade partner, and the US$ since then with:

_ePol;

Q=0
' P}q’PO4

where ¢, is the nominal exchange rate of the AR$ against the British pound
or the US$, P} is the CPI of Argentina in 2004 and P, is the British or U.S.
CPI for the same year. The Argentinian CPI (P/") is obtained from Cavallo
(2012) for the period 2007-2015, as the official index was underestimated
for those years. The U.S. CPI (P}) is from the Federal Reserve Bank of
St. Louis (FRED) and the British CPI (P;) is from Ferreres (2005).

In addition, considering that exchange rate controls were applied in
some years of the sample, the «free» real exchange rate is replaced by
the average of the real price of imports and exports taken from Ferreres
(2005) since 1932. The gap between both real exchange rates was particu-
larly significant from 1945 until 1960, but not for the rest of the sample.

A.2. ROBUSTNESS CHECK

Parameter stability is an issue when dealing with such long periods. In
the present case, there might have been a structural break during the 20"
century, when Argentina became an urban economy. In order to check
whether this potential structural break might affect the results, the
model is estimated using two subperiods: the first subperiod is
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FIGURE A1l
IRFs, POSTERIOR MEDIANS OF 1ST AND 2ND SUBPERIODS (DISCONTINUOUS
AND CONTINUOUS LINES, RESPECTIVELY) WITH 2ND SUBPERIOD 68%
POSTERIOR ERROR BANDS.
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Note: Based on VAR elements of the estimated posterior distribution satisfying the signs and exclusion
restrictions imposed on models [9]-[10].

1853-1936, while the second is 1936-2018. Both subperiods have the same
number of observations (84), which are enough to estimate the model
accurately. The results are displayed in Figures Al and A2.

Figure Al does not show that IRFs are significantly different in general.
One exception are the IRFs of the nominal exchange rate Ae, which are
lower for the first subperiod. This is simply because devaluations were gen-
erally of lower magnitude during the first subperiod, as shown in Figure 1.
The other exceptions are net exports, which display a stronger response in
the first subperiod, though the qualitative impact is similar.

As for the variance decomposition plotted in Figure A2, there do not
seem to be significant differences between both estimates. Based on this
evidence, it is assumed that the potential structural break that took place
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FIGURE A2
VARIANCE DECOMPOSITION, POSTERIOR MEDIANS OF 1ST AND 2ND
SUBPERIODS (DISCONTINUOUS AND CONTINUOUS LINES, RESPECTIVELY)
WITH 2ND SUBPERIOD 68% POSTERIOR ERROR BANDS.
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Note: Based on VAR elements of the estimated posterior distribution satisfying the signs and exclusion
restrictions imposed on models [9]-[10].

in the 1930s did not affect the general results described in the text
significantly.

Lastly, using data as distant as the late-19"" and early-20"" centuries can
be a concern in terms of its quality and reliability. Correspondingly, this
robustness check indicates that the results obtained in this work are not
sensitive to this potential flaw.
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