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1 INTRODUCTION

The relative merits of currency devaluation in developing countries have
been the subject of considerable debate in recent years. Analysts at inter-
national institutions, and particularly at the International Monetary Fund,
have generally maintained that devaluation plays a positive and important
role in balance-of-payments stabilization, while academic research has fo-
cused mainly on newly discovered contractionary and otherwise perverse
effects of exchange-rate adjustment. Yet this debate over the efficacy of cur-
rency devaluation has been largely theoretical, bolstered at times by simu-
lation analyses or case studies of particular devaluations. In 1971, by con-
trast, Richard Cooper surveyed twenty-four devaluations of the preceding
two decades, assessing statistically the extent of the response of the bal-
ances of trade and payments, inflation, and the elements of aggregate de-
mand. Surprisingly, there has been little effort in recent years to deepen
and update his research, and the gap between our theoretical understand-
ing and our empirical grasp of the ,devaluation process has never been
wider.

This study fills part of that gap. Ideally, both theoretical and empirical
analyses should be directed toward answering the fundamental question:
What is the impact of devaluations on external balance and macroeconomic
performance in developing countries? A proper answer requires, first, the
compilation of -stylized facts- about the devaluation process and, second,
the formulation of a consistent theoretical model showing the response of an
economy to exchange-rate change. The theoretical model is clearly central
to the explanation of how devaluations work, as well as to the estimation of
the magnitudes involved. But the stylized facts, that is, the characterization
of how economies, on average, have behaved during devaluation episodes,
are equally important, both to inform the construction of the theoretical
model and to act as a continuing test of the model's explanatory power.
This study summarizes research I have conducted in order to build up

those stylized facts. It focuses on a narrow set of questions: How have key
indicators of macroeconomic and external performance moved before, dur-
ing, and after devaluations in developing countries? What are the obvious
interrelationships among their movements? What prima facie evidence do
these findings provide concerning the applicability of currently popular
views about devaluations?
To answer these questions, my research exploits data for a set of 50 to 90

devaluations (depending on data availability) out of a sample of 107 deval-
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uations imposed between 1953 and 1983. These episodes were all "maxi"
devaluations: discrete changes in the nominal exchange rate with respect to
the U.S. dollar of at least 15 percent within a few months. For each deval-
uation, I calculated the movements in a variety of indicators suggested by
either theoretical considerations or policy concerns: the trade and payments
balances, imports, exports, net capital flows, changes in reserves, inflation,
the real exchange rate, and growth in gross domestic product (GDP). I cal-
culated these movements for periods before and after devaluation for both
the devaluing country and a control group comprising all the countries in
the sample.
The plan of the study is as follows. Chapter 2 reviews the findings of ear-

lier investigations of the devaluation process. Chapter 3 defines a stylized
fact and outlines the methodology applied to the data. Chapter 4 describes
the results. Chapter 5 discusses some preliminary work to test different ex-
planations for the stylized trends indentified by the statistical analysis.
Chapter 6 summarizes the major findings and points out potential direc-
tions for future research.



2 WHAT .HAVE PREVIOUS STUDIES SHOWN?

Two empirical approaches have been followed to determine the effects of
devaluations on external balance and macroeconomic performance. One ex-
amines changes in country performance at the time of devaluation. The
other applies econometric methods to time series to determine the impact
of exchange-rate changes on various performance variables (for examples of
the second approach, see Khan, 1974; Goldstein, 1974; Miles, 1979; and
Edwards, 1985). A third, somewhat less direct, approach to the problem
uses simulation models or reduced-form equations to analyze exchange-rate
equations (see Gylfasen and Risager, 1984, and Gylfasen and Schmid,
1983).
The following survey implicitly sets aside this large body of empirical re-

search devoted not to devaluations per se but to the effects of exchange
rates over time on imports, exports, and other indicators. While time-series
analyses of exchange-rate effects may be entirely appropriate for certain
purposes, there are important reasons why they are inappropriate for char-
acterizing devaluation episodes. First and most obviously, they do not tell
us what has happened historically during devaluation episodes. Real ex-
change rates move more or less continuously over time; they merely show
more exceptional movement during devaluations. Second, not only are devalua-
tions typically associated with other stabilization policies, but they are large,
discrete events, and their influence, particularly as regards expectations,
may differ qualitatively from slower, more routine exchange-rate adjust-
ments. Finally, and this is true of most macroeconomic time-series analysis,
it is very difficult to estimate equations relating target variables to the ex-
change rate in the absence of information about the lengths of the response
lags involved. Proper specification of the structural relationship depends
upon knowledge of the dynamic relationship; conversely, identifying the
dynamics of response is difficult when the• basic functional relationship is
not well understood. Concentrating on devaluations may circumvent this
problem, since there is more reason to presume that at ,the time of deval-
uation the economy is not responding to past changes in the nominal ex-
change rate.
As suggested in the Introduction, the inspiration for this research derives

from the considerably older study of Cooper (1971a). Cooper examined 24
devaluations imposed by developing countries between 1959 and 1966, fo-
cusing on the changes in trade flows from the year before to the year after
each devaluation. He found the trade balance (measured in foreign cur-
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rency) to improve in 15 out of 24 cases, while even more cases showed
improvement in the balance of payments (reserve accumulation). The
trade-balance improvements derived from both increases in exports and
decreases in imports, and these effects remained when allowance was made
for changes in world demand (affecting exports) and changes in domestic
output (affecting imports). Cooper also showed that while prices and wages
tended to rise following devaluation, they did not rise by enough to offset
fully the initial change in the nominal exchange rate. Finally, there were
indications of contractionary tendencies following devaluation on the part of
some elements of aggregate demand. In sum, Cooper's results were consis-
tent with the most optimistic views regarding devaluation, except for his
finding of some contractionary tendencies.

While Cooper attempted to control for changes in the international and
domestic environment when measuring responses to devaluation, his focus
on one-year changes was highly limiting. My own work shows vividly that
macroeconomic and external-balance performance may deteriorate mark-
edly prior to the devaluation, making it unclear whether any improvement
observed immediately following devaluation is merely cyclical or results
from the devaluation itself. To some extent, Bhagwat and Onitsuka (1974)
dealt with this problem by comparing longer-term trends in exports and im-
ports during devaluation episodes. While they found evidence of positive
long-term export responses to devaluations, they found little indication of
significant import responses. Presumably, these findings represented at
least partial evidence of long-term improvement in the balance of trade.
But 13hagwat and Onitsuka did not focus directly on the two -bottom

line- indicators of external performance: the balances of trade and pay-

ments. Salant (1976) examined the responses of these variables to 101 de-
valuations in both developed and developing countries, calculating their
change from three years before to three years after each exchange-rate
change. He found that the balance of trade improved in only 46 cases, while
the balance of payments improved in 75. This evidence supports a fre-
quently, if informally, made argument that devaluations help countries not
by causing real adjustments but by stimulating capital inflows or reducing
capital outflows.

Salant, however, did not control for changes in the international environ-
ment, and many of the devaluations he studied took place in the mid-1970s,
a period of deteriorating trade balances but increased capital inflows for
many countries. Hence, it is not clear that the measured performance of the
devaluing economies differed significantly from that of the contemporane-
ous nondevaluing economies. Research by Donovan (1981) is helpful here.
He focused on twelve IMF-sponsored devaluations between 1970 and 1976,
comparing the performance of the devaluing economies with that of all
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non—oil-exporting developing countries. He found that devaluations tend to
improve export growth in the long run, though not initially, a result consis-
tent with the "J-curve" view of export response. Paradoxically, he found
that import growth rose following a devaluation, though by less than the
eventual rise in export growth. Finally, while he found that the inflation
rate rose, meaningful reductions in GDP growth were registered only for
those programs specifically aimed at import restraint.

Recently, Edwards (1987) applied techniques similar to Donovan's to 18
Latin American devaluations. Edwards found that the current account and
levels of international reserves initially deteriorated following the devalua-
tions he studied but then improved over longer (three-year) horizons. Infla-
tion rates tended to increase, while real exchange rates generally appreci-
ated in the years following devaluation.

Gylfason .(1987) also used a comparison-group approach in his study of
IMF programs implemented during 1977-79. He found that countries with
IMF programs that included devaluations showed improved balance-of-pay-
ments performance relative to a reference group of nonprogram countries
experiencing payments imbalances, but differences in inflation and output
growth were not statistically significant. Balance-of-payments improve-
ments were also more marked among the devaluing countries than among
IMF-program countries that did not devalue, but inflation performance was
poorer and differences in output growth were not statistically significant.
To summarize, direct evidence concerning the impact of devaluations on

external balance and macroeconomic performance is mixed and incomplete
(see Bird, 1983, for a more detailed and comprehensive survey). There ap-
pears to be some consensus that devaluations are followed by improve-
ments in capital inflows and the balance of payments. Only the earliest
study, Cooper (1971a), finds movements in both imports and exports in the
directions predicted by conventional trade theory. While both Bhagwat and
Onitsuka (1974) and Donovan (1981) find some evidence of long-term im-
provement in exports, neither study shows any negative import response,
and Salant (1976) finds an actual deterioration in long-term trade-balance
performance. Edwards (1987) confirms the possibility of initial increases in
trade and payments deficits, though these are shown to narrow thereafter.
The evidence on macroeconomic performance is even sketchier. While
Cooper, Donovan, Edwards, and Gylfason find evidence that inflation rises
following devaluation, their results differ as to the response of real GDP
growth.
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3 RESEARCH METHODOLOGY

Before I describe my own strategy for defining the "stylized facts- of deval-

uation, it will be instructive to review the limitations of a simple empirical

study of these events. The initial rough cut at the evidence should have a

fairly modest goal: to characterize the historical responses of economies to

devaluations of their currencies. While this goal is less ambitious than es-

timating the structural parameters of an economy's response to devaluation,

we still want to exclude any systematic effects of factors that are clearly not

associated with the devaluation itself.
The movement of an economic indicator during a devaluation episode can

be thought of as deriving from four factors: (a) the exchange-rate change it-

self, (b) other policies of the stabilization program, (c) changes in the inter-

national or external environment, and (d) changes in exogenous domestic

factors.
Eventually, we want to isolate the impact of the first factor, the ex-

change-rate change itself. A preliminary characterization of the devaluation

process, however, might satisfactorily stop at isolating the combined effects

of the first two factors, the devaluation-cum-stabilization program. It is

nevertheless necessary to control for influential factors in the remaining two

categories that are systematically related to the timing of devaluations, lest

the stylized characterization of the devaluation process be biased. For ex-

ample, if a country always devalued at the trough of its commodity-price

cycle, its terms of trade would systematically rise following its devaluations.

In consequence, the "stylized fact- one might infer from the country's

data—that the dollar value of exports tends to rise following devaluation—

might lead one erroneously to connect the export rebounds to the deval-

uations themselves. To jump ahead somewhat, my research at least partially

accounts for this type of spurious correlation by comparing the devaluing

country's performance with the performance of a control group of countries.

However, I could find no fully satisfactory method of controlling for exog-

enous domestic events.
The data on external-balance and macroeconomic-performance indicators

during devaluations were analyzed in three steps. These procedures are de-

scribed in detail below, followed by a discussion of the data set. Briefly, the

first step was to calculate the value of each indicator for each of the seven

years spanning every devaluation episode for which the requisite data were

available; the values of the indicator for each year were then averaged
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across all devaluation episodes to create an average time profile for that in-
dicator. Second, an analogous profile was calculated for the average per-
formance of that indicator for the entire country sample. Finally, a number
of statistical tests were applied to discern whether the behavior of the de-
valuing economies differed significantly from the behavior of the entire
sample during the same time periods.

Calculating the Time Profiles of Response

For each devaluation, the value of a particular indicator for the devaluing
country was calculated for each of seven years, the three years preceding
the devaluation and the four years following it. In general, these years did
not coincide with the calendar years to which my annual data pertained. Ac-
cordingly, the indicator values were constructed as weighted averages of
the appropriate calendar-year values with numbers of months as weights.
For example, if a devaluation took place in July 1972, indicator values for
the year immediately following (which is referred to as the "year of deval-
uation," or year T) were constructed by averaging the 1972 and 1973 values
with weights of five-twelfths and seven-twelfths, respectively; values for the
three years preceding and three years following that year were constructed
analogously. The value of the indicator for each year was then averaged
(unweighted) with the corresponding values for every other devaluation
episode in the sample. The result is the average, or stylized, time profile
for that indicator over the course of the typical devaluation episode. In
aggregating across devaluations, both mean and median averages were cal-
culated. In general, these moved together, though often at very different
levels.

Averaging "raw" dollar figures for trade balances, imports, exports, and
other variables would produce results unduly influenced by the perform-
ance of the largest economies. Therefore, level values of such variables
were scaled, or divided by the value of nominal GDP during the year of the
country's devaluation, before they were averaged with those of other coun-
tries. This procedure corrects for differences in economy size without allow-
ing changes in the scaling factor to influence movements in the perform-
ance indicator. Growth rates and other key ratios were already scaled and
therefore received no further processing.

Note that both very large and relatively small devaluations were averaged
together in the statistical sample. Since large devaluations might be more
influential than small ones, it would eventually be desirable to take their
size into account. For this initial cut at the data, however, it was important
to determine the broadest stylized characterization of economic perform-
ance during devaluation episodes. Such a characterization could be mislead-
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ing if the smaller devaluations were of the more routine, crawling-peg

variety, and the 15 percent cutoff used to select the devaluations was in-

tended to exclude them.

Controlling for Sources of Spurious Correlation

As stated above, the time path of an indicator during a devaluation may be

viewed as a response to four factors: the exchange-rate change itself, asso-

ciated stabilization policies, exogenous- international events, and exogenous

domestic events. At the moment, I know of no straightforward, fully satis-

factory way of controlling for the influence of exogenous domestic events
systematically associated with the timing of devaluations. For example,

countries may regularly devalue when near the bottom of a business cycle.

As in the case of the commodity-price cycle discussed above, GDP growth

would then tend systematically to improve after devaluations. There is no
way to correct the resultant time profile of GDP growth for this spurious
effect without a fully developed model explaining output growth. At the

very least, however, inspection of the year-by-year time path of output

would help to identify the problem; if such a pattern existed, it would show

up as a fall in output growth in the period prior to devaluation. In fact, such
deteriorations were evident for a number of indicators studied.

Fortunately, there are more promising ways to control' for the influence

of external or international factors systematically related to the timing of de-

valuations. Some authors (Bhagwat and Onitsuka, 1974, and Cooper, 1971a

and 1971b) have attempted to control for fluctuations in international con-

ditions by estimating the impact of these fluctuations on the devaluing

country's exports; such effects were then removed from or compared with

actual export changes. This approach depends excessively on the appropri-

ateness of the prediction model used. Given our relative ignorance about

the behavior of most key variables during devaluation episodes, confidence

in such models, especially as applied to diverse countries, would appear op-

timistic at best.
Preferring to remain more agnostic about the causes of country external

performance, I followed Donovan's (1981) lead and compared the perform-

ance of the devaluing country to the average performance of the entire sam-

ple during the time period corresponding to the devaluation episode.

Hence, for a devaluation taking place, say, in Chile in 1971, median aver-

ages of indicator values for all countries in the sample were calculated for

all (weighted averaged) years between 1968 and 1974. Chile's own perform-

ance profile during that period could then be compared with that of the
comparison group to assess Chile's relative performance over the course of

its devaluation episode. After the seven-year vectors of comparison-group

averages were calculated, they were averaged across all devaluation epi-
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sodes to construct control "time profiles- of performance indicators. That is,
the median comparison-group averages corresponding to the first year of
the seven-year devaluation period were averaged across all devaluations,
the averages corresponding to the second year were averaged together, and
so on. The resultant sets of seven cross-devaluation averages represent the
stylized profiles of performance by the entire sample over the course of the
devaluing country's devaluation episode. The deviations of the devaluing
countries' -profiles from the control-group profiles represent a stylized meas-
ure of the impact of the devaluations on the economies of the countries
undergoing the experience.
Presumably, most swings in world demand, terms of trade, and interna-

tional financing would be reflected in the experience and performance of
the comparison group; no specific model of trade and payments determi-
nation is needed to control for international fluctuations. Note that the com-
parison group will always contain one or more devaluing countries. This
feature was dictated by computational considerations, but it does not prej-
udice the results; rather, it imposes a conservative bias against identifying
the results of devaluations because it makes the "treatment'' and control
groups more similar.

Tests for Statistical Significance

Tests for the significance of changes over time were conducted for each in-
dicator for both the devaluing country's performance and the comparison
group's performance, and for the difference between the two. In addition
to testing for year-to-year changes in indicator, values, three measures of
longer-term change were tested. The basic long-run effect of devaluation
was defined as the difference in the averages of indicator values between
the first two years and the final three years of the devaluation episode. This
excludes the years immediately preceding and immediately following the
devaluation because my findings indicated that these years often differed
markedly in character from the more stable ones before and after them.
This longer-run measure was then decomposed into the difference between
the preceding long-run period and the devaluation year. (specifically, the
twelve-month period following the month of devaluation) and the difference
between the devaluation year and the average of the following three years.
Three different tests of the significance of performance changes over time

were calculated. The first was a standard t-test of the mean of the differ-
ences in performance indicators (and longer-run averages) over time. (Note
that this is not a test of the difference in mean averages for two periods, but
rather a test to see if the mean of the sample of devaluation-specific changes
between two periods is different from zero.) This test depends upon the
normality of the vector of differences in data values, a condition not always
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satisfied for some of the indicators. Accordingly, binomial-sign tests were
also calculated for each change. In this test, the numbers of increases and
decreases in a particular indicator across all devaluation episodes were
totaled. Under the null hypothesis that the devaluations had no effect upon
indicator performance, there would be a 0.5 probability of increase or de-
crease during any one episode. It was therefore possible to calculate the
probability that the configuration of increases and decreases actually ob-
served would have occurred under the null hypothesis. Although this test
is reputed to be of low power, it frequently rejected the null hypothesis in
the course of the study.

Both the t-test and the binomial-sign test rely on the median of compar-
ison-group indicator values to represent fully the performance of the com-
parison group at a point in time. While the median average is considered
superior to the mean when distributions are not symmetrical, it is not clear
how well the median's movements reflect trends in the sample's perform-
ance. Ideally, for each devaluation we would like to know how changes in
the devaluing country's performance compared with performance changes
among nondevaluing countries at the same point in time.
An approach that responds well to this objective is the Wilcoxon rank-

sum test for blocked data (see Lehmann, 1975, pp.134-137). For each de-
valuation, the change in indicator value associated with the devaluing coun-
try was included in the set of analogous values for the entire sample. The
set was then arranged in ascending order of magnitude, and the relative
rank of the devaluing country's value was recorded. Lehman (1975) shows
that the expected mean and variance of the sum of these rank statistics
across blocks of data (in this case, devaluation episodes) has an easily cal-
culated normal approximation under the null hypothesis that devaluing-
country and comparison-group performances do not differ. Accordingly, a
t-test for this rank-sum statistic was calculated for every change (both yearly
and longer-run) in the devaluing-country/comparison-group differential for
every indicator. Its interpretation is exactly analogous to that of the more
conventional t-test for the mean of differences also calculated for all changes
in all indicator differentials.

The Data Set-and Devaluation Sample

The data for almost all indicators studied were derived from the IMF's In-
ternational Financial Statistics tape. Indicator definitions, line codes, and
alternative sources are detailed in Appendix B. Appendix Table B-1 de-
scribes the devaluation sample, showing the devaluing country, the month
and year of devaluation, the resultant quarterly change in the nominal ex-
change rate, and, for reference purposes, the preceding year's CPI inflation
rate. These episodes represent discrete changes in the nominal exchange
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rate with respect to the dollar of at least 15 percent within three months.
The 15 percent cutoff is somewhat arbitrary but represents an attempt to
include as many -genuine" devaluations as possible while excluding more
routine crawling-peg adjustments. The distribution of associated quarterly
depreciation rates is displayed in Figure 1. It shows a fairly flat distribution
of the depreciation rate to the immediate right of (higher than) the cutoff
point. Hence, the devaluation sample apparently includes at least a sub-
stantial portion of the entire -universe" of devaluations.

Devaluations are typically associated with a variety of other, sometimes
drastic policy actions; they are likely to differ qualitatively as well as quan-
titatively from a series of crawling-peg adjustments (see Krueger, 1978, for
an extensive discussion of the economic, social, and political context sur-
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rounding devaluations). With the increased attention paid in recent years to
the crawling peg and other actively managed alternatives to fixed exchange
rates, it might have been expected that maxi-devaluations would become
less prominent policy choices. Such institutions as the IMF and World
Bank would certainly prefer countries to regulate their exchange rates on a
continuous basis. But, because they have failed to do so, the IMF and
World Bank have continued to urge substantial devaluations to correct for
past real appreciations. Figure 2 shows the number of devaluations in each
year from 1953 to 1983. Far from becoming less prominent, devaluations
have become increasingly frequent. What is more important, there are
large variations in devaluation activity over time. An unusual number of de-
valuations took place in 1975, a period of widespread recession in the in-
dustrial world, and in 1982 and 1983, the peak of the debt crisis. This sug-
gests, and the results described below clearly confirm, that the timing of
devaluations was related systematically to periods of economic distress.
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4 RESULTS

This survey of results is divided into three parts. First, the performance of
the trade balance during devaluation episodes is described and decomposed
into the contributing movements of imports and exports. Second, the
financing of the trade and current-account balances is examined and
decomposed into capital inflows and changes in reserves. Finally, two key
measures of macroeconomic performance—inflation and output growth—
are examined, as well as the corresponding movements of the real exchange
rate.

Imports, Exports, and the Trade Balance

Conventional analyses of international trade and finance suggest that the
successful devaluation will impact most heavily on the trade balance. An in-
crease in the price of tradables relative to nontradables should increase the
production of tradable goods and decrease their consumption, thus increas-
ing exports, decreasing imports, and improving the trade balance (see
Dornbusch, 1980). An improvement in the trade balance is also consistent
with a more critical, -structuralist- view of devaluations, but here the im-
provement is thought to result less from enhanced export performance than
from a contraction-induced decline in imports (see Krugman and Taylor,
1978).
In practice, the calculated response of the trade balance to a devaluation

will depend on how the balance is measured. If imports and exports are
measured on a volume or price-deflated basis, the trade balance should
react to a devaluation as described above. If the flows are measured in do-
mestic currency, the trade balance may follow a -J-curve" path. That is, the
devaluation will automatically increase the domestic-currency value of any
pre-existing deficit; this deficit will then shrink as export volume rises and
import volume falls in response to relative price changes. Finally, the
trade-balance response to a devaluation measured in foreign currency de-
pends upon elasticities of export and import demand, as summarized in the
Marshall-Lerner conditions. The developing countries are often modeled as
small countries that cannot affect the world price of their exports; to the ex-
tent this is true, devaluations must always improve (or at least not injure)
the trade balance. In fact, however, many developing countries produce
large shares of the world supply of particular commodities, so that the re-
sponse of their foreign-currency trade balances to devaluation is an open
question.
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The indicators described below are measured in U.S. dollars. For coun-
tries with balance-of-payments and external-debt problems, dollars are the
most relevant measure to use. The movement of trade volumes would also
be interesting, but these figures are available for substantially fewer deval-
uation cases. Nevertheless, such price data as were available were analyzed
to shed some light on the movement of export and import volumes during
devaluations.
The time profiles of the GDP-scaled trade balance over the devaluation

period for the devaluing countries, for the entire comparison-group sample,
and for the differences between the two measures are summarized in
Table 1. Looking at the performance of the devaluing countries alone, it is
apparent that the trade balance deteriorates steadily through the year im-
mediately prior to devaluation (year T-1), improves or stabilizes for the
subsequent two years (T and T + 1), and then resumes its former deterio-
rating trend. (Recall that a value for year T represents the average value for •
the twelve-month period following the month of devaluation.) These move-
ments are confirmed by both the parametric and binomial-sign tests, which
show nearly significant rates of deterioration in T —2 and T — 1 and im-
provement in T, followed by some further decline in T + 2 and T + 3.
Appendix Table A-1 summarizes the results of tests for longer-term

changes in the trade balance. It shows that, notwithstanding the significant
initial improvement in the trade balance following devaluation, the subse-
quent deterioration more than reverses this gain. Over the course of the en-
tire period, the devaluing countries register an average deterioration of
their trade balance. Hence, while there is some prima facie evidence that
devaluation improves the trade balance in the short run, Salant's (1976)
findings regarding the long-term impact of devaluations appear to be con-
firmed.

This finding is reversed, however, when the performance of the compar-
ison group is taken into account. In Table 1, the average trade balance for
the entire sample shows steady, continuous deterioration over the entire
devaluation period. This does not necessarily indicate that these countries
experienced secular declines in their trade balances, but rather that deval-
uations occurred most frequently during periods of widespread trade-bal-
ance deterioration. As a result, not only does the short-run (T— 1 to T+ 1)
impact of the devaluation become more pronounced, but the long-term
change in the performance of the devaluing countries is seen to be positive
relative to that of the entire sample (see the rank-sum t-statistic of 2.0 in the
bottom left corner of Appendix Table A-1). Hence, the data suggest that de-
valuations are associated with absolute improvements in the trade balance
in the short run and relatively slower rates of deterioration in the long run.

Imports. Having established the relative improvement in the trade bal-
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TABLE 1

SUMMARY RESULTS FOR SCALED TRADE BALANCE

(64 devaluations)

Year Relative to Devaluation Year T

T-3 T-2 T-1 T T+1 T+2 T+3

Devaluing countries:
Summary statistics:
Mean
Median

Change from previous
period:

-1.8
-1.2

-2.7
-1.6

-3.1
-1.9

-2.7
-1.5

-2.8
-1.7

-3.8
-2.5

-4.3
-2.8

No. increasing 19 27 41 34 28 31
No. decreasing 45 37 23 30 36 33
Prob. if Ho true 0.1 13 1.6 35.4 19.1 45.0
t-statistic -2.2 -1.5 1.3 -0.2 -1.7 -0.8

Total sample:
Summary statistics:
Mean -0.9 -1.2 -1.6 -2.1 -2.7 -3.4 -4.0
Median -0.8 -1.1 -1.4 -1.4 -1.7 -2.5 -3.4

Change from previous
period:

No. increasing 26 23 28 22 23 28
No. decreasing 38 41 36 42 41 36
Prob. if Ho true 8.4 1.6 19.1 0.8 1.6 19.1
t-statistic -1.9 -3.7 -2.6 -3.3 -3.6 -2.8

Difference:
Summary statistics:
Mean -0.9 -1.5 -1.5 -0.6 -0.1 -0.5 -0.3
Median -0.4 -0.5 -0.5 -0.1 0.1 0.1 0.6

Change from previous
period:

No. increasing 28 30 41 40 31 31
No. decreasing 36 34 23 24 33 33
Prob. if Ho true 19.1 35.4 1.6 3.0 4.5 4.5
t-statistic -1.8 -0.1 2.7 0.8 -0.6 0.4
Rank sum t-stat. -1.3 -0.5 2.8 2.0 0.1 0.2

NOTE: Summary statistics and probabilities in percent.

ance experienced by the devaluing countries, we next determine whether
the improvement resulted from increased exports or decreased imports. An
examination of the levels of GDP-scaled imports during devaluation epi-
sodes revealed that, on average, they grew each year. This made it hard to
discern any interesting patterns in their time profile. Table 2 summarizes
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TABLE 2

SUMMARY RESULTS FOR IMPORT GROWTH

(64 devaluations)

Year Relative to Devaluation Year T

T-3 T-2 T-1 T T+1 T+2 T+3

Devaluing c,ountries:
Summary statistics:
Mean 11.2 13.6 6.8 5.7 15.4 17.4 14.2
Median 10.0 8.8 5.6 4.5 11.1 13.7 9.1

Change from previous
period:

No. increasing 37 22 28 41 35 30
No. decreasing 27 42 36 23 29 34
Prob. if Ho true 13.0 0.8 19.1 1.6 26.6 35.4
t-statistic 0.9 -3.1 -0.4 3.1 0.7 -0.8

Total sample:
Summary statistics:
Mean 9.7 13.7 14.3 13.1 14.5 14.5 10.9
Median 7.3 10.1 10.1 10.0 9.0 11.4 7.9

Change from previous
period:

No. increasing 48 37 36 39 39 28
No. decreasing 16 27 28 25 25 36
Prob. if Ho true 0.0 13.0 19.1 5.2 5.2 19.1
t-statistic 2.4 0.4 -0.7 0.8 0.0 -1.7

Difference:
Summary statistics:
Mean 1.5 -0.1 -7.5 -7.4 0.1 2.8 3.3
Median 2.7 -1.3 -4.5 -5.5 2.0 2.3 1.2

Change from previous
period:

No. increasing 28 21 27 41 35 34
No. decreasing 36 43 37 23 29 30
Prob. if Ho true 19.1 0.4 13.0 1.6 26.6 35.4
t-statistic -0.8 -3.9 0.1 3.2 0.8 0.2
Rank sum t-stat. -1.0 -3.6 -0.2 3.3 1.4 0.1

NOTE: Summary statistics and probabilities in percent.

the profile of the growth of dollar-value imports over time. It indicates a
pattern of import behavior very much at variance with either conventional
or structuralist predictions for import movements during devaluation epi-
sodes. While the entire sample shows approximately steady growth in im-
ports over time, import growth in the devaluing countries falls off signifi-
cantly in the year preceding devaluation, deteriorates slightly more in the
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year just following devaluation, and then turns up significantly in the year
T + 1. Appendix Table A-2 indicates mild evidence of long-run increases in
import growth relative to the entire sample; this is decomposed into highly
significant decreases in relative growth rates up to the year of devaluation,
followed by highly significant increases thereafter.

Finally, the accompanying table summarizes the movement of foreign-
currency (dollar) import prices during devaluation episodes. Owing to the
small number of observations (25) and of comparison countries (15), only
the basic calculations for the devaluing economies are presented. They in-
dicate much lower variation in the growth of import prices than is observed
in the growth of import dollar values. Moreover, during the year immedi-
ately preceding devaluation, when import-value growth is shown to fall
markedly, import-price growth apparently rises. This suggests that import-
volume growth may vary even more substantially than is implied by the
import-value data.

SUMMARY RESULTS FOR IMPORT-PRICE GROWTH

(25 devaluations; in percent)

Year Relative to Devaluation Year T

T-3 T-2 T-1 T 1+1 T+2 T+3

Mean 7 7 8 6 8 8 8
Median 3 3 7 3 4 2 2

Exports. Turning to Table 3, we note that, as with imports, export
growth falls markedly in the year before devaluation. Unlike imports, which
continue to fall (in growth terms) in the subsequent year, export growth
rises to approximate parity with comparison-group performance in the first
year following devaluation and increases in the following year as well.
These results hold both absolutely and relative to the control group. As
Appendix Table A-3 indicates, the devaluing countries also show marked
long-term increases in export growth relative to the entire sample. It
should be noted in Table 3, though, that by T + 3 the median growth-rate
differential returns to about the T —3 value.
The very fast positive response of exports to devaluation observed in the

data appears to contradict the presumption of "short-term elasticity pessi-
mism" to be found in much of the literature. While structuralists will gen-
erally concede that in the long run depreciations of the real exchange rate
will improve export performance, most analysts of the "get the prices right"
school will concede the existence of short-term export inelasticities. By con-
trast, the results presented here indicate that at least half the longer-term
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TABLE 3

SUMMARY RESULTS FOR EXPORT GROWTH

(64 devaluations)

Year Relative to Devaluation Year T

T-3 T-2 T-1 T T+1 T+2 T+3

Devaluing countries:
Summary statistics:
Mean
Median

Change from previous
period:

11.0
8.5

10.9
8.2

5.8
3.8

13.4
12.8

19.9
16.7

15.9
13.2

14.6
8.2

No. increasing 30 25 43 42 31 30
No. decreasing 34 39 21 22 33 34
Prob. if Ho true 35.4 5.2 0.4 0.8 45.0 35.4
t-statistic -0.0 -2.2 3.2 2.3 -1.2 -0.5

Total sample:
Summary statistics:
Mean 10.5 11.7 10.9 1L9 13.0 11.0 8.0
Median 7.3 8.6 8.2 9.4 9.6 9.2 , 6.2

Change from previous
period:

No. increasing 36 30 41 39 28 28
No. decreasing 28 34 23 25 36 36
Prob. if Ho true 19.1 35.4 1.6 5.2 19.1 19.1
t-statistic 1.3 -0.9 0.9 0.9 -1.7 -2.3

Difference:
Summary statistics:
Mean 0.4 -0.8 -5.0 1.5 6.9 5.0 6.7
Median 1.2 -0.4 -4.4 3.5 7.0 4.0 2.0

Change from previous
period:

No. increasing 27 21 45 39 31 37
No. decreasing 37 43 19 25 33 27
Prob. if Ho true 13.0 0.4 0.1 5.2 45.0 13.0
t-statistic -0.6 -2.0 3.4 2.1 -0.8 0.8
Rank sum t-stat. -1.1 -2.1 3.4 2.0 -0.5 0.4

NOTE: Summary statistics and probabilities in percent.

increase in export growth occurs in the first year following devaluation;
after further improvement in the subsequent year, export growth shows
mild deterioration.
The short-term export-growth response is strong enough to suggest that

the calculations may be picking up the effects of changes in external condi-
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tions. Yet all world-demand and terms-of-trade changes should be reflected
in movements of comparison-group export performance, and this perform-
ance is virtually stable throughout the devaluation period. The explanation
may be that countries devalue in response to declines in the prices of the
commodities they export exclusively (or that are not widely produced in the
sample group). Cyclical upswings in these country-specific commodity
prices might then induce upswings in export growth that are incorrectly at-
tributed to the preceding devaluations. This cycle in prices and exports
would not be reflected in the performance of the comparison group.
To test this possibility, the export unit values of the devaluing countries

were compared with those of the comparison group. As Table 4 indicates,
the variation in the growth of export prices is much smaller than, and can-
not explain, the variation in the growth of export value during devaluations.
There is no statistically significant drop in the growth of export prices in the
year before devaluation. For the year immediately following, the binomial-
sign tests do support an increase in export-price growth, but this is con-
firmed by neither the t-test nor the rank-sum test. Hence, both the pre-
devaluation fall and post-devaluation rise in exports occurred on a volume
as well as a value basis and cannot be attributed to movements in export
prices alone. As indicated in Appendix Table A-4, there is no evidence of
long-term movements in export-price growth either.

Finally, it should be noted that these data measure export transactions,
not export production. Large swings in recorded exports may reflect
changes in the output of the exportable sector, but they may also reflect
changes in export inventories, sales reporting, or the domestic consumption
of exportables.
Summary. This analysis suggests that the reduction in trade deficits

found to follow devaluations may be attributable to increases in export ac-
tivity rather than decreases in imports. In the year prior to devaluation,
both export and import growth fall, with the net result that the trade deficit
widens. In the year following devaluation, import growth falls only margin-
ally but export growth rises dramatically. Export levels rise relative to im-
ports, and the trade deficit shrinks. In the year after that, import growth
rises markedly, but the continued expansion of exports maintains the im-
provement in the trade balance.

Because movements in the trade balance are determined by changes in
the levels of exports and imports rather than by changes in their growth
rates, the table on page 21 below is presented to decompose trade-balance
movements after devaluation (year T) into the four possible responses of ex-
ports and imports. While in fourteen cases where the trade balance showed
improvement imports actually rose, only two trade-balance improvements
occurred when exports fell. Alternatively, no trade-balance deteriorations
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TABLE 4

SUMMARY RESULTS FOR EXPORT-PRICE GROWTH

(51 devaluations)

Year Relative to Devaluation Year T

T-3 T-2 T-1 T T+1 T+2 T+3

Devaluing countries:
Summary statistics:
Mean 6.5 5.2 5.7 8.1 8.2 4.4 5.8
Median 4.2 1.7 0.5 4.3 4.7 4.3 1.7

Change from previous
period:

No. increasing 26 27 33 25 22 30
No. decreasing 25 24 18 26 29 21
Prob. if H0 true 50.0 39.0 2.4 50.0 20.1 13.1
t-statistic -0.4 0.1 0.7 0.0 -1.3 0.4

Total sample:
Summary statistics:
Mean 5.6 6.3 5.0 5.1 6.7 6.0 4.1
Median 1.7 2.4 2.2 2.9 3.5 3.0 1.2

Change from previous
period:

No. increasing 32 24 27 29 20 22
No. decreasing 19 27 24 22 31 29
Prob. if Ho true 4.6 39.0 39.0 20.1 8.0 20.1
t-statistic 0.5 -1.0 0.1 1.3 -0.5 -1.3

Difference:
Summary statistics:
Mean 0.8 -1.1 0.7 3.0 1.5 -1.7 1.6
Median 2.5 -0.7 -1.7 1.4 1.1 1.3 0.5

Change from previous
period:

No. increasing 22 . 26 32 24 24 26
No. decreasing 29 25 19 27 27 25
Prob. if 11 true 20.1 50.0 4.6 39.0 39.0 50.0
t-statistic . -0.9 0.7 0.8 -0.5 -1.3 1.5
Rank sum t-stat. -1.1 0.6 1.5 -1.2 -0.7 1.2

NOTE: Summary statistics and probabilities in percent.

occurred when imports fell. Given the strong impetus of exports, a decline
in imports was a sufficient but by no means necessary condition for a rise in
the trade balance. These findings appear to contradict the widespread con-
tention that devaluations improve the trade balance in the short term by
reducing imports, not by inducing greater exports.
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DECOMPOSITION OF TRADE-BALANCE MOVEMENTS FOLLOWING DEVALUATION

(number of cases)

Exports Rise, Exports Rise, Exports Fall, Exports Fall,
Imports Rise Imports Fall Imports Rise Imports Fall

Trade balance rises 14 24 0 2
Trade balance falls 16 0 7 0

Total 30 24 7 2

The Financing of the External Deficit

As we saw in Chapter 2, there appears to be agreement that even if the bal-
ance of trade continues to deteriorate after devaluation, the balance of pay-
ments should improve. Generally, the balance of payments is defined as
some variant of the change in holdings of international reserves. Devalua-
tions are deemed to enhance net capital inflows and hence (for a given
current account) enhance the accumulation of reserves. The monetary
approach to the balance of payments predicts that devaluations will raise
domestic price levels, reduce real balances, and hence create an excess de-
mand for money that will act to 'induce inflows of reserves (see Connolly
and Taylor, 1976, and Rabin and Yeager, 1982). An alternative explanation
focuses on the behavior of commercial banks and international financial in-
stitutions, which are presumed to withhold or ration credit to developing-
country governments until they take some action, such as a devaluation, to
correct their external-balance problems. In her survey of the- National Bu-
reau of Economic Research project on foreign-trade regimes, Krueger
(1978) suggests that this behavior may be an important factor explaining
variations in capital flows into many devaluing countries. Finally, another
approach highlights speculative reversals or moderations of capital flight as
an explanation of improvements in the balance of payments following de-
valuation. In such analyses (see Krugman, 1979), expectations of future de-
valuations motivate capital outflows before the exchange rate changes. After
devaluation, these outflows cease, and—depending upon other policies fol-
lowed by the monetary authorities—net capital inflows may occur.

It should be noted that evidence of increased accumulation of reserves
can be used to confirm these hypotheses only if current-account balances
deteriorate subsequent to devaluation. Otherwise, improved reserves po-
sitions may merely reflect improved current-account performance. In fact,
the performance of the current account during devaluation episodes closely
matches that of the trade balance. The data indicate that, both in absolute
terms and relative to the entire sample, the current account deteriorates
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prior to devaluation before improving in the two years following the event.
As with the trade balance, the current account then begins to fall off again
but registers long-term improvement relative to the entire sample profile.
Hence, we must study capital inflows themselves to evaluate the hy-
potheses discussed here.

Capital Inflows. Table 5 indicates that the time pattern of net capital in-
flows is very similar to that of the trade and current-account deficits. It rises
steadily from T —3 to T — 1, just as the current account does, and it also ap-
pears to rise unambiguously in the years T + 2 and T + 3. During years T
and T + 1, however, capital inflows show some evidence of falling, or at
least stabilizing. Hence, there is little evidence that the effect of the deval-
uations is to increase capital inflows, though some longer-term effects may
work in this direction. Appendix Table A-5 indicates that, for the devaluing
countries alone, capital inflows rise unambiguously over the full course of
the devaluation period.
The presumption that devaluations enhance net capital inflows in the

long run is contradicted strongly, however, when the performance of the
comparison group is taken into account. Net capital inflows grow steadily
for this group over the entire devaluation period. From T— 1 to T+ 1, the
evidence indicates that growth in capital inflows is -much lower in the de-
valuing countries than in the entire sample; the tests summarized in Ap-
pendix Table A-5 indicate that in the long run growth in capital inflows is
clearly higher for the total sample.
The failure of net capital inflows to rise in response to devaluation ap-

pears to contradict all three of the views sketched at the beginning of this
section. A number of potential reconciliations of this contradiction merit
further investigation.

First, no attempt is made to distinguish accommodating from nonaccom-
modating capital flows. Prior to devaluation, widening trade deficits may be
financed by suppliers' credits and delays in payments, which boost capital
inflows above the level dictated by voluntary portfolio choices alone. Fol-
lowing devaluation, improved trade balances may reduce the importance of
these credits and lower net capital inflows below the level they might other-
wise reach. Thus, a fall in accommodating capital inflows from before to
after devaluation could mask increases in nonaccommodating flows occur-
ring at the same time.
Second, while many devaluations in the sample were accompanied by

IMF credits or other external-finance programs, this was not true for all of
them. Moreover, in many instances devaluations followed earlier unsuc-
cessful programs that were also accompanied by extensions of external
credit. In the future, researchers should distinguish between public and
private credit when analyzing the behavior of capital flows during devalua-
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TABLE 5

SUMMARY RESULTS FOR SCALED CAPITAL INFLOWS

(62 devaluations)

Year Relative to Devaluation Year T

T-3 T-2 T-1 T T+1 T+2 T+3

Devaluing countries:
Summary statistics:
Mean 2.5 3.2 3.5 3.5 3.8 4.7 5.8
Median 2.0 2.7 2.6 2.7 2.8 2.9 4.5

Change from previous
period:

No. increasing 41 37 30 33 39 38
No. decreasing 21 25 32 29 23 24
Prob. if Ho true 0.8 8.1 45.0 35.2 2.8 4.9
t-statistic 1.9 1.1 -0.2 0.8 2.4 2.1

Total sample:
Summary statistics:
Mean 1.6 2.0 2.5 3.0 3.5 4.2 4.9
Median 1.9 2.3 2.5 3.1 3.7 5.0 5.4

Change from previous
period:

No. increasing 47 45 44 47 48 44
No. decreasing 15 17 18 15 14 18
Prob. if Ho true 0.0 0.0 0.1 0.0 0.0 0.1
t-statistic 5.4 7.0 5.1 4.8 5.5 4.6

Difference:
Summary statistics:
Mean 0.9 1.2 1.1 0.5 0.3 0.5 0.9
Median 0.0 0.4 0.1 -0.4 -0.8 -2.1 -0.9

Change from previous
period:

No. increasing 36 30 24 24 33 35
No. decreasing 26 32 38 38 29 27
Prob. if Ho true 12.6 45.0 4.9 4.9 35.2 18.7
t-statistic 0.9 -0.5 -1.5 -0.4 0.4 0.7
Rank sum t-stat. 1.1 -0.8 -1.7 -1.6 -0.0 1.0

NOTE: Summary statistics and probabilities in percent.

tions; they should also distinguish devaluations associated with IMF pro-
grams from those that were independently administered.

Finally, the failure of net capital inflows to fall prior to devaluation and to
rise thereafter, as predicted by analyses of capital flight and speculative at-
tacks, may reflect differences between the assumptions of these models and
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the historical context of many devaluations. Given the presence of extensive
exchange and capital controls, much capital flight prior to devaluation may
have been contained or, as is more likely, gone unrecorded. The reversal of
capital flight after devaluation, moreover, depends upon the ability of the
authorities to stabilize the economy, a condition not satisfied in many in-
stances (see Edwards, 1987).

Reserves Flows. Table 6 and Appendix Table A-6 summarize evidence
that strongly confirms the presumption that devaluations improve the bal-
ance of payments, if not for the reasons generally cited. Outflows of
reserves increase to their highest point in the year directly preceding
devaluation. This is not surprising in view of the fact that the current ac-
count reaches its pre-devaluation nadir in that year. Subsequently, the
performance of reserves improves markedly. Hence, the long-run perform-
ance of reserves in the devaluing countries shows substantial improvement
over the pre-devaluation performance.
The entire sample also shows an increase in accumulation of reserves in

the year following devaluation, but the significant differences between de-
valuing-country and comparison-group performance in years T and T +1 in-
dicate that the improvement in the balance of payments was more marked
among the devaluing countries. Compared with the comparison group, the
devaluing countries also showed significant long-term improvement in re-
serves accumulation, concentrated especially in the years directly following
the devaluation itself (see Appendix Table A-6).

Very much related to the rate of reserves accumulation is its scaled level-
form equivalent, the reserves/imports ratio. Expressed in terms of months
of imports, this reserves figure is of special interest to countries facing
severe balance-of-payments difficulties. The calculated time pattern of the
reserves/imports ratio closely follows that of the rate of reserves accumula-
tion. It steadily declines prior to devaluation and reaches its lowest point in
the year immediately preceding it. Two years of improvement follow im-
mediately after devaluation, and then the ratio appears to stabilize. In ab-
solute terms, the evidence of long-term improvement in the reserves ratio
is fairly ambiguous, but the data do support a long-term improvement in
devaluing-country reserves positions relative to the comparison group.
Summary. Does the balance of payments improve by more than the trade

balance? As the table on page 26 makes clear, in the short run the im-
provement in the trade and current-account balances is clearly the cause of
the improvement in the balance of payments, given virtually stable capital
inflows. Between the year before and the year after the devaluation, the
balances of trade and payments exhibited marked and very similar patterns
of improvement, while about equal numbers of countries experienced in-
creases and decreases in their net capital inflows.
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TABLE 6

SUMMARY RESULTS FOR SCALED RESERVES OUTFLOWS

(65 devaluations)

Year Relative to Devaluation Year T

T-3 T-2 T-1 T T+1 T+2 T+3

Devaluing countries:
Summary statistics:
Mean -0.0 0.1 0.3 -0.2 -0.9 -0.3 -0.5
Median -0.1 0.1 0.2 0.1 -0.2 -0.1 -0.1

Change from previous
period:

No. increasing 33 33 20 22 31 28
No. decreasing 32 32 45 43 34 37
Prob. if Ho true 50.0 50.0 0.1 0.6 40.2 16.1
t-statistic 0.7 0.7 -2.8 -2.4 1.4 -0.8

Total sample:
Summary statistics:
Mean -0.2 -0.2 -0.2 -0.4 -0.4 -0.2 -0.1
Median -0.2 -0.1 -0.2 -0.3 -0.3 -0.1 -0.1

Change from previous
period:

No. increasing 32 29 19 27 35 31
No. decreasing 33 36 46 38 30 34
Prob. if Ho true 50.0 22.9 0.1 10.7 31.0 40.2
t-statistic -0.1 -0.4 -2.9 -0.3 1.7 1.4

Difference:
Summary statistics:
Mean 0.2 0.3 0.5 0.1 -0.5 -0.1 -0.4
Median 0.1 0.3 0.4 0.4 0.1 -0.0 -0.0

Change from previous
period:

No. increasing 34 37 26 24 33 28
No. decreasing 31 28 39 41 32 37
Prob. if Ho true 40.2 16.1 6.8 2.3 50.0 16.1
t-statistic 0.8 0.8 -1.9 -2.3 1.1 -1.4
Rank sum t-stat. 1.2 1.2 -1.7 -2.6 -0.0 -0.7

NOTE: Summary statistics and probabilities in percent.

In the long run, by contrast, most devaluing countries suffered trade-
balance deterioration coupled with improved balance-of-payments perform-
ance. This reflected the fact that net capital inflows grew more quickly than
the current-account balance deteriorated.
However, both the balance of trade and the balance of payments im-
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TRADE AND PAYMENTS PERFORMANCE OF THE DEVALUING COUNTRIES
AND RELATIVE TO THE COMPARISON GROUP

(number of cases)

Improvement Deterioration

Performance:
Short run:
Trade balance 41 23
Payments balance 45 20

Long run:
Trade balance 25 39
Payments balance 46 19

Performance relative to sample:
Short run:
Trade balance 41 23
Payments balance 39 26

Long run:
Trade balance 38 26
Payments balance 43 22

proved for the devaluing countries relative to the comparison group in the
long run. While devaluing-country capital inflows grew more slowly then
did those of the comparison group, their trade balances deteriorated more
slowly as well. The accompanying table indicates that, relative to the com-
parison group, short- and long-run performances were roughly comparable.

Prices and the Real Exchange Rate

There is substantial agreement that a devaluation, by raising the local-cur-
rency prices of some portion of both final and intermediate goods, will raise
the price level. Because it takes time for this increase to work its way
through the economy's price structure, however, there is also widespread,
if not universal, agreement that a devaluation will result in at least a tem-
porary increase in the inflation rate (see Krueger, 1978, for a dissenting
opinion). Two related issues are more controversial. First, a devaluation
may lead to an initial bout of inflation that becomes incorporated into ex-
pectations; as a result, it could take a long time for the inflation rate to de-
cline to its pre-devaluation level. Second, a nominal devaluation may raise
the domestic price level to the same extent, completely nullifying any real-
exchange-rate depreciation. Both these issues will be examined in the light
of evidence presented below.
CPI Inflation. Table 7 shows clearly that the rate of consumer-price infla-
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TABLE 7

SUMMARY RESULTS FOR CPI GROWTH

(74 devaluations)

Year Relative to Devaluation Year T

T-3 T-2 T-1 T T+1 T+2 T+3

Devaluing countries:
Summary statistics:
Mean 16.2 15.4 19.0 27.9 28.8 26.0 25.7
Median 9.9 11.2 14.0 17.3 14.7 11.5 13.9

Change from previous
period:

No. increasing 48 47 53 31 31 41
No. decreasing 26 27 21 43 43 33
Prob. if Ho true 0.7 1.3 0.0 10.0 10.0 20.8
t-statistic -0.2 1.2 2.2 0.2 -1.0 -0.1

Total sample:
Summary statistics:
Mean 7.4 8.2 8.8 8.7 9.5 10.3 10.8
Median 5.3 4.9 4.8 5.5 8.6 11.5 12.2

Change from previous
period:

No. increasing 40 42 43 49 48 39
No. decreasing 34 32 31 25 26 35
Prob. if Ho true 28.1 14.8 10.0 0.4 0.7 36.4
t-statistic 2.0 1.6 -0.1 2.0 2.7 1.1

Difference:
Summary statistics:
Mean 8.8 7.2 10.2 19.2 19.3 15.7 14.9
Median 4.6 6.3 9.1 11.8 6.1 0.0 1.8

Change from previous
period:

No. increasing 41 46 51 26 23 39
No. decreasing 33 28 23 48 51 35
Prob. if Ho true 20.8 2.4 0.1 0.7 0.1 36.4
t-statistic -0.5 1.1 2.2 0.0 -1.3 -0.2
Rank sum t-stat. 0.9 3.1 4.4 -2.9 -3.7 -0.1

NOTE: Summary statistics and probabilities in percent.

tion rises markedly following devaluation. This is particularly true of the
mean calculation and the test based on the mean. The median calculation
indicates an acceleration of inflation in the year before devaluation, with
continued increases in the following year. The inflation rates for the entire
sample show steady but substantial increases across the devaluation period.
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In consequence, the parametric t-statistic for the difference between deval-
uing-country and comparison-group performance shows significant relative
increases in devaluing-country inflation in year T, while both the binomial-
sign tests and rank-sum statistics indicate that the divergence begins in the
preceding year. As regards this latter finding, it is often the case that prior
to a devaluation an economy is increasingly beset by import shortages. Thus
it is very possible that the prices of imported goods, and hence of consumer
prices generally, will rise even before any official exchange-rate adjustment
(see Krueger, 1978).
The more important issue is not whether inflation at first increases after

devaluation but whether or not it subsequently falls. Looking at the deval-
uing countries alone, we can see mixed evidence that inflation rates do re-
turn to lower levels. Both the mean and median inflation rates are lower at
T + 3 than at T, though not by a great deal. In Appendix Table A-7, 36
devaluations show increases in inflation subsequent to the first year after
devaluation and 38 show decreases.

This evidence, though weak, is more compelling when compared with
that for the comparison group. While inflation rates among the devaluing
countries stay approximately stable in the second half of the devaluation pe-
riod, comparison-group inflation rates show continued, significant growth.
Thus, the median inflation rate for the entire sample catches up to that of
the devaluing countries by T + 3, while the mean differential shows signs of
eventual, if slow, convergence. Appendix Table A-7 indicates that, com-
pared with the total sample, devaluing-country inflation accelerated
through the year immediately following devaluation, after which it regis-
tered a relative decline. When we look at the relative movement of inflation
over the entire devaluation period, only the binomial-sign test supports the
contention that the rate of inflation in devaluing countries was increased in
the long run. The most straightforward explanation for the devaluing coun-
tries' relatively stable inflation performance following their devaluations is
that it represents the confounding of two offsetting factors: (a) the decline
in inflation after its initial impetus from the devaluation and (b) the other
on-going factors that were responsible for rising inflation rates throughout
the developing countries.

The Real Exchange Rate. Whether or not inflation stabilizes, do price
rises engendered by a devaluation completly reverse the impact of the ini-
tial real-exchange-rate depreciation? Because all countries in this sample
experienced steady inflation during most of the period, the mere erosion of
the devaluing country's real exchange rate does not prove this contention.
Rather, the question is: Can a devaluation cause enough additional inflation
to completely reverse the devaluation's real effects, forcing the real ex-
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change rate to the same level it would have reached in the absence of de-
valuation?
One way to examine this issue is to compare the behavior of the two

groups' real exchange rates over time.' This comparison is complicated by
the fact that a number of countries experienced several devaluations in
rapid succession, but this was not true for most of the sample. Table 8 in-
dicates that between T — 1, the year just before devaluation, and T + 3, the
real exchange rates of the devaluing countries appreciated by less than
those of the comparison group.2 Appendix Table A-8 confirms that over the
long term -the devaluing countries experienced a relative depreciation of
their real exchange rates. If the real-exchange-rate depreciation of the de-
valuing countries was entirely eroded by the additional price increases re-
sulting from devaluation, their real-exchange-rate differential with the com-
parison group should have eroded as well. This does not appear to have
occurred. Accordingly, there is no evidence here to support the fear that
countries will be unable to change their real exchange rates.

Do Devaluations Cause Contractions?

Criticisms of devaluation policy expressed frequently in the literature are
based largely on the contention that devaluations are contractionary (see
Diaz-Alejandro, 1965; Cooper, 1971a and 1971b; and Krugman and Taylor,
1978). Table 9 demonstrates that on average the environment for the de-
valuing countries was one of poor growth in real output. Over the deval-
uation period, the total sample suffered a significant decline in output
growth (see Appendix Table A-9). The growth performance of the devaluing
countries exhibits a by now familiar pattern: deterioration in growth rates—
absolutely and relative to the comparison group—before the devaluation,
and improved performance afterward. Note, first, that the growth rate
never falls below 3 percent; a contraction, in the sense of actual decline in
output levels, is not typical of most devaluations.
Second, a sharp and significant decline in output growth is registered by

the devaluing countries, but it occurs in the year preceding the devalua-
tion. This lower rate appears to be maintained virtually unchanged through
the year following devaluation.

Finally, Appendix Table A-9 provides some evidence that growth in sub-
sequent years turns upward in absolute terms and stronger evidence that
growth improves relative to the comparison group. Hence, over the course

1 The real exchange rate is defined here as the nominal exchange rate divided by the coun-
try's CPI.

The calculations were actually performed on real-exchange-rate indexes, with 1975 equal
to 1.
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TABLE 8

SUMMARY RESULTS FOR REAL EXCHANGE RATES

(72 devaluations)

Year Relative to Devaluation Year T

T-3 T-2 T-1 T T+1 T+2 T+3

Devaluing countries:
Summary statistics:
Mean
Median

Change from previous
period:

1.34
1.30

1.26
1.16

1.26
1.15

1.41
1.31

1.37
1.35

1.30
1.26

1.24
1.10

No. increasing 8 32 53 21 17 20
No. decreasing 64 40 19 51 55 52
Prob. if Ho true 0.0 20.5 0.0 0.0 0.0 0.0
t-statistic -3.2 -0.2 6.1 -2.2 -3.6 -3.5

Total sample:
Summary statistics:
Mean 1.52 1.46 1.41 1.36 1.30 1.24 1.20
Median 1.66 1.64 1.58 1.56 1.44 1.21 1.06

Change from previous
period:

No. increasing 21 16 15 9 17 21
No. decreasing 51 56 57 63 55 51
Prob. if Ho true 0.0 0.0 0.0 0.0 0.0 0.0
t-statistic -5.2 -7.1 -7.1 -8.7 -7.1 -5.8

Difference:
Summary statistics:
Mean -0.17 -0.20 -0.15 0.05 0.07 0.05 0.04
Median -0.36 -0.48 -0.44 -0.25 -0.10 0.04 0.04

Change from previous
period:

No. increasing 14 45 66 38 23 33
No. decreasing 58 27 6 34 49 39
Prob. if Ho true 0.0 2.2 0.0 36.2 0.1 27.8
t-statistic -1.3 3.0 8.4 0.9 -0.9 -0.7
Rank sum t-stat. -2.3 4.2 9.8 1.2 -2.4 -0.8

NOTE: Probabilities in percent.

of the entire devaluation period, the behavior of the two groups is compa-
rable. This is the result of significant relative deterioration on the part of
the devaluing countries up to the year of devaluation, followed by relative
improvement thereafter. In sum, there is little evidence that devaluations
are followed by significant contractions in output; recessions prior to deval-
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TABLE 9

SUMMARY RESULTS FOR REAL GDP GROWTH

(60 devaluations)

Year Relative to Devaluation Year T

T-3 T-2 T-1 T T+1 T+2 T+3

Devaluing countries:
Summary statistics:
Mean 5.2 5.0 3.3 3.5 4.4 4.5 4.4
Median 4.7 4.9 3.9 3.5 5.2 4.6 5.5

Change from previous
period:

No. increasing 27 20 29 30 28 27
No. decreasing 33 40 31 30 32 33
Prob. if Ho true 25.9 0.7 44.9 55.1 34.9 25.9
t-statistic -0.2 -3.0 0.4 1.4 0.0 -0.2

Total sample:
Summary statistics:
Mean 5.2 5.2 5.0 5.0 5.0 4.9 4.5
Median 5.3 5.2 5.0 5.1 5.0 5.2 4.9

Change from previous
period:

No. increasing 34 27 33 37 31 23
No. decreasing 26 33 27 23 29 37
Prob. if Ho true 18.3 25.9 25.9 4.6 44.9 4.6
t-statistic 0.2 -1.8 -0.3 0.1 -0.8 -2.8

Difference:
Summary statistics:
Mean -0.0 -0.2 -1.7 -1.5 -0.5 -0.4 -0.1
Median -0.6 -0.3 -1.1 -1.6 0.1 -0.7 0.7

Change from previous
period:

No. increasing 28 20 33 35 31 30
No. decreasing 32 40 27 25 29 30
Prob. if Ho true 34.9 0.7 . 25.9 12.3 44.9 55.1
tlstatistic -0.3 -2.7 0.5 1.4 0.2 0.5
Rank sum t-stat. -0.0 -2.4 -0.0 0.5 0.7 1.2

NOTE: Summary statistics and probabilities in percent.

uation appear to be more typical of the devaluation process. An extension
of this research might examine more closely the movement of individual
components of aggregate demand.
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5 ACCOUNTING FOR THE STYLIZED FACTS

OF DEVALUATION

The stylized facts developed in Chapter 4 can be summarized to character-
ize the devaluation process. In the one- or two-year period immediately
preceding a devaluation, the devaluing country experiences marked dete-
rioration in the growth of its exports, imports, and real GDP, as well as in
its reserves position. Immediately following the devaluation, export growth
tends to rise sharply and the reserves position improves. Import growth
continues to fall, though at a slower rate, and output growth remains about
stable. Subsequently, export growth rises somewhat more before stabiliz-
ing, import growth rebounds to surpass pre-devaluation rates, and output
growth slowly rises to match its earlier performance. In the course of the

post-devaluation period, the initially improved trade balance and reserves
position eventually resume their earlier deterioration, but at considerably
slower rates than before.

This streamlined, in fact skeletal, characterization of the devaluation
process raises far more questions than it answers. First, why do all the ma-
jor performance indicators—exports, imports, output, and international re-
serves—show such sharp deterioration prior to the devaluation? Second,
why do exports show such an unexpectedly pronounced response in the
first year following devaluation, contradicting conventional views of the dy-
namics of export response? And, finally, what accounts for the sharp surge
in imports and slow upswing in output growth observed in the subsequent
period? Above all, the findings indicate that the proper focus of investiga-
tion should not be the impact of devaluations per se but rather the behavior
of key performance indicators over the course of devaluation episodes.
Two basic scenarios come to mind that may explain these stylized trends.

The first might be called the -Keynesian/neoclassical" scenario in that rel-
ative-price and expenditure effects share center stage. The driving factor is
the real exchange rate, which before the devaluation appreciates rapidly in

the face of accelerating domestic inflation. This reduces export growth and,

through conventional multiplier effects, reduces output growth as well. The
decline in output performance in turn offsets the effect of the appreciating
real exchange rate enough to reduce import growth. After the devaluation,

export growth resumes strongly, while output and import growth respond
slowly and with lags. The trade balance and accumulation of reserves im-
prove until imports rise and catch up with exports. Part of the lag in the
resumption of import growth comes from the effect of the devaluation on
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relative prices. By the second year after the devaluation, this effect is con-
siderably eroded, further encouraging import growth at about the time out-
put growth resumes.
A second explanation for the trends observed during devaluation epi-

sodes might be called the -reserves constraint- scenario. Since this model
does not address the causes of export behavior, we may assume, as above,
that export behavior is driven by the real exchange rate. Exports fall prior
to devaluation, and foreign-exchange revenues fall as well. The widening
trade deficit is not fully accommodated by capital inflows, nor can it.be fully
financed by limited international reserves; in consequence, import ration-
ing is imposed to stem the outflow of reserves (see Krueger, 1978, for a
more detailed exposition of this scenario). In response to increasing short-
ages of imported intermediate goods, output growth also falls. Following
devaluation, export revenues recover, but the authorities maintain con-
straints on import spending until their depleted stocks of reserves are re-
stored. Subsequently, import and output growth respond positively and
rise to their pre-devaluation levels, with the result that there is some de-
terioration in the reserves/imports ratio.
Both scenarios take as given the role of the real exchange rate in produc-

ing the sharp post-devaluation export response. As already noted, the short-
term rebound in exports is surprising, and especially so if it represents an
actual increase in the production of exportables in response to their in-
creased relative price. Two explanations are worth exploring. First, the pat-
tern of export growth revealed in the data may reflect responses to antici-
pations of devaluation. Firms may either store export goods or fail te
declare and surrender export earnings prior to an expected devaluation.
After the devaluation, firms either sell their accumulated inventory or re-
sume reporting and surrendering their export receipts. Alternatively, con-
tractionary policies associated with devaluations may depress the domestic
demand for exportables and in that way expand the supply of goods for ex-
port. In either case, recorded exports will rise much more quickly than the
production of exportables.
The information under examination here is not sufficient to discriminate

completely between these interpretations of the devaluation process. In
particular, the role of other stabilization policies—credit creation, fiscal
management, and trade policy—must be brought to bear on these ques-
tions. Nevertheless, the data analyzed thus far do raise some issues for con-
sideration.

First, the Keynesian/neoclassical scenario suggests that before the deval-
uation the marginal propensity to import should remain about constant or
increase (owing to the appreciation of the real exchange rate); it should sub-
sequently fall as a result of the devaluation. Table 10 indicates the move-
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TABLE 10

SUMMARY RESULTS FOR IMPORTS/GDP RATIO

(57 devaluations)

Year Relative to Devaluation Year T

T-3 T-2 T-1 T T+1 T+2 T+3

Devaluing countries:
Summary statistics:
Mean
Median

Change from previous
period:

15.7
14.1

15.9
13.7

15.7
12.1

17.4
14.4

18.0
15.4

18.6
16.2

18.9

16.5

No. increasing 24 26 39 29 32 29

No. decreasing 33 31 18 28 25 28

Prob. if Ho true 14.5 29.8 0.4 50.0 21.4 50.0

t-statistic 0.6 -0.8 3.2 1.6 2.0 0.7

Total sample:
Summary statistics:
Mean 16.1 16.3 16.7 17.1 17.2 17.6 18.1

Median 15.2 15.5 15.4 15.5 16.1 18.0 19.6

Change from previous
period:

No. increasing 32 33 31 30 33 33

No. decreasing 25 24 26 27 24 24

Prob. if Ho true 21.4 14.5 29.8 39.6 14.5 14.5

t-statistic 1.3 2.1 2.1 1.3 2.1 2.7

Difference:
Summary statistics:
Mean -0.4 -0.4 -1.0 0.3 0.7 1.0 0.8

Median -1.1 -1.8 -33 -1.1 -0.6 -1.8 -3.0

Change from previous
period:

No. increasing 26 23 . 39 27 31 27

No. decreasing 31 34 18 30 26 30

Prob. if Ho true 29.8 9.2 0.4 39.6 29.8 39.6

t-statistic -0.0 -2.2 2.8 1.1 0.8 -0.6

Rank sum t-stat. -0.6 -1.4 3.1 0.1 0.3 0.0

NOTE: Summary statistics and probabilities in percent.

ment of the imports/GDP ratio, or average propensity to import, over the
course of the devaluation period. In absolute terms, the ratio remains vir-
tually stable prior to devaluation and increases significantly thereafter. Rel-
ative to the comparison group, there is weak evidence that it falls in the
year prior to devaluation before rising strongly in the next year. Appendix
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Table A-10 offers weak evidence of a long-run increase in the average pro-
pensity to import relative to the entire sample. If this statistic is a reasona-
ble proxy for the marginal propensity to import out of income, the evidence
militates against the Keynesian/neoclassical scenario. It is, however, en-
tirely consistent with the reserves-constraint approach. Here, initial import
shortages force the imports/GDP ratio downward, but after the devaluation
imports rise with the availability of foreign exchange, even though they are
somewhat constrained by the efforts of the authorities to accumulate re-
serves.
A second way to distinguish between the two scenarios would be to see

how imports, exports, output, and reserves performance "co-vary" during
devaluation episodes. Although the key variables move together in aggre-
gate over the devaluation period, there may be sufficient variation across
devaluation episodes to test a number of implications of the Keynes-
ian/neoclassical and reserves-constraint scenarios. To begin with, if the neo-
classical model of trade determination is correct, the depreciation of the
real exchange rate should be associated, ceteris paribus, with higher export
growth and lower import growth. Second, if the Keynesian/neoclassical sce-
nario is accurate, imports will be positively associated only with output
growth and appreciations of the real exchange rate. If the reserves-con-
straint scenario is accurate, imports will also be associated with measures of
foreign-exchange availability such as exports and reserves.
The accompanying table presents the results of cross-section regressions

of changes in export and import growth on appropriate sets of explanatory
variables for three periods of change: T —.2 to T — 1 (the initial deteriora-
tion), T —1 to T (the short-run effect of devaluation), and the average of
T — 3 and T — 2 to the average of T+ 1, T + 2, and T + 3 (the long-run effect).
The lagged reserves/imports ratio is used to avoid the simultaneous feed-
back of imports onto the contemporaneous ratio. In the export equation,
GDP and imports are left out for the same reason. This exclusion is justified
because both models take as given the exogeneity of exports with respect to
GDP and imports. Finally, the real-exchange-rate level and the reserves/
imports ratio are presumed to influence the growth rate of exports and im-
ports. Hence, the growth of the real exchange rate and the change in the
reserves/imports ratio are used to explain the change in the growth rates of
exports and imports.
The regressions summarized in the table are extremely crude and can be

regarded only as suggestive of particular relationships. Notwithstanding the
low explanatory power of the two scenarios, the real exchange rate does ap-
pear to be a significant determinant of export performance in the deterio-
ration and long-run periods. It is not significant in the short-run period.
Perhaps expectation effects or changes in domestic demand are more im-
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REGRESSION RESULTS FOR EXPORT AND IMPORT GROWTH

(t-statistics in parentheses)

Deterioration
Period Short Run Long Run

Export growth:

Regressors:

Real exchange rate 0.53 0.09 0.11

(2.97) (0.70) (2.05)

Reserves/imports ratio 0.01 0.02 0.01

(0.58) (-0.58) (0.72)

Corrected R 0.14 —0.04 0.06

Import growth:

Regressors:

Export growth 0.22 0.07 0.29

(1.72) (0.47) (2.14)

GDP growth 0.54 1.43 1.73

(0.83) (1.51) (2.65)

Real exchange rate 0.09 0.06 —0.01

(0.58) (0.54) (-0.22)

Reserves/imports ratio 0.09 0.08 0.07

(4.92) (3.69) (4.42)

Corrected R 2 0.40 0.35 0.50

portant than the exchange-rate change itself in determining export behavior
during the period immediately following devaluation.

Exchange-rate effects are unimportant in explaining changes in the
growth rate of imports in all three periods. Conversely, the measures of
foreign-exchange availability—export performance and especially the re-
serves/imports ratio—do appear to be associated significantly with import

growth.
To reiterate, these regressions are extremely preliminary and no more

than an initial attempt to make sense of some of the stylized trends identi-
fied in the data. The very low explanatory power of the equations indicates
that much more work must be directed toward explaining the movements

of key indicators during devaluation episodes. Nevertheless, the robust per-

formance of the reserves/imports ratio in explaining imports, coupled with
the behavior of the imports/GDP ratio described earlier, point strongly to
some variant of the reserves-constraint scenario as a potential model of the
devaluation process.
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6 CONCLUSION

The findings of the research described here reveal certain patterns in the
real external balance, the financial external balance, and internal macroeco-
nomic performance when a country devalues its currency.
The trade balance typically deteriorates prior to devaluation, improves

significantly in the year following devaluation, and then begins to decline
again. While it shows net decline over the entire devaluation period, it de-
clines by less than the trade balance of the total sample. The improvement
in the trade balance is associated with an increase in export growth rather
than a decrease in import growth. Both export and import growth fall in the
year prior to devaluation, but export growth swings up in the first year after
devaluation, while import growth increases in the second year after deval-
uation.
The current account largely reflects the behavior of the trade balance

over the course of the devaluation period. The results confirm earlier find-
ings by identifying both short- and long-term improvements in the balance
of payments (as indicated by changes in reserves) after a devaluation. But
they contradict other arguments in the literature by showing that these im-
provements are associated with improvements in the current account rather
than in capital inflows. Capital inflows were found to grow more slowly for
the devaluing countries than for the total sample.
While devaluations appear to be associated with temporary increases in

inflation, their long-run impact on inflation rates may be very small. No
support was found for the contention that the additional inflation caused by•
devaluations will entirely cancel out real depreciations. Devaluing coun-
tries tend to experience declines in output immediately prior to devalua-
tions; no evidence was found that devaluations have a direct contractionary
effect.

Preliminary as they are, these findings strongly suggest that devaluations
may not be as ineffectual or as injurious as some critics have claimed. The
external-balance performance of the devaluing countries compared very fa-
vorably with that of the nondevaluing countries and reflected neither dras-
tic cutbacks in imports nor increased indebtedness to external creditors.
While over the long term there was no evidence that devaluing countries
cut back on imports more than their nondevaluing neighbors did, their re-
serves/imports ratios rose in relative terms. Moreover, no long-term dele-
terious effects on either inflation or output growth were identified.

Perhaps not surprisingly, the research may have uncovered as many sig-
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nificant differences between the devaluing countries and the comparison
group in the years prior to the devaluations as in the years after. Most in-
dices of performance—trade balance, reserves, output growth—were
shown to deteriorate before countries devalued their currencies. Probably
these countries faced different, harsher economic circumstances than those
that maintained their exchange rate. Thus the currency devaluation itself
should be regarded as merely one element in a larger devaluation episode
or crisis. In consequence, both empirical and theoretical research should fo-
cus not on the impact of devaluations themselves but on the behavior of key
indicators over the course of the devaluation period.
The analysis and regressions set out in Chapter 5 represent some ex-

tremely preliminary efforts in this direction. The poor explanatory power of
the estimated equations suggests, first, that neither the Keynesian/
neoclassical nor the reserves-constraint scenario of the devaluation process
is entirely accurate. Perhaps more important, it calls attention to the need
to bring information about other policy variables, and other elements of the
policy environment, to bear on the issue. The findings refer to the effects
of devaluation and stabilization programs applied in tandem and not to the
effects of exchange-rate actions in isolation. Moreover, the findings cannot
confirm any causal links between devaluations and economic performance;
they merely highlight correlations between devaluations and performance
indicators. Clearly, a great deal of additional research remains to be done
on the effects of currency devaluations. In order to isolate these effects, the
effects of associated trade and macroeconomic policies must be studied and
accounted for. And in order to go beyond mere description and correlation,
hypotheses must be developed and tested to explain the stylized trends dis-
cerned here.
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APPENDIX A

TESTS FOR LONGER-TERM CHANGES IN PERFORMANCE INDICATORS

TABLE A-1

TESTS FOR LONGER-TERM CHANGES IN SCALED TRADE BALANCE

(64 devaluations)

Change in Period Average from Previous Period

T-3, T-2 to
T+1, T+2, T+3 T-3, T-2 to T

T to
T+1, T+2, T+3

Devaluing countries:
No. increasing 25 33 30
No. decreasing 39 31 34
Prob. if Ho true 5.2 45.0 35.4
t-statistic —1.8 —0.9 —1.2

Total sample:
No. increasing 11 21 19
No. decreasing 53 43 45
Prob. if Ho true 0.0 0.4 0.1
t-statistic —8.9 —4.7 —5.4

Difference:
No. increasing 38 36 37
No. decreasing 26 28 27
Prob. if Ho true 8.4 19.1 13.0
t-statistic 1.2 1.4 0.4
Rank sum t-stat. 2.0 1.6 1.3

NOTE: Probabilities in percent.
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TABLE A-2

TESTS FOR LONGER-TERM CHANGES IN IMPORT GROWTH

(64 devaluations)

Change in Period Average from Previous Period

T- 3, T-2 to
T+1, T+2, T+3 T-3, T-2 to T

T to
T+1, T+2, T+3

Devaluing countries:
No. increasing 39 23 43
No. decreasing 25 41 21
Prob. if Ho true 5.2 1.6 0.4

t-statistic 1.3 -2.1 3.4

Total sample:
No. increasing 41 38 38
No. decreasing 23 26 26

Prob. if Ho true 1.6 8.4 8.4
t-statistic 1.0 0.7 0.1

Difference:
No. increasing 37 21 46
No. decreasing 27 43 18

Prob. if Ho true 13.0 0.4 0.0
t-statistic 0.9 -3.4 4.3

Rank sum t-stat. 1.1 -3.4 4.4

NOTE: Probabilities in percent.

TABLE A-3

TESTS FOR LONGER-TERM CHANGES IN EXPORT GROWTH

(64 devaluations)

Change in Period Average from Previous Period

T- 3, T-2 to
T+1, T+2, T+3 T-3, T-2 to T

T to
T+1, T+2, T+3

Devaluing countries:
No. increasing 42 41 34
No. decreasing 22 23 30
Prob. if Ho true 0.8 1.6 35.4
t-statistic 2.6 0.9 1.4

Total sample:
No. increasing 33 41 36
No. decreasing• 31 23 28
Prob. if Ho true 45.0 1.6 19.1
t-statistic -0.4 0.6 -1.0

Difference:
No. increasing 41 39 37
No. decreasing 23 25 27
Prob. if Ho true 1.6 5.2 13.0
t-statistic 3.3 0.8 2.2
Rank sum t-stat. 3.0 1.2 1.7

NOTE: Probabilities in percent.
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TABLE A-4

TESTS FOR LONGER-TERM CHANGES IN EXPORT-PRICE GROWTH

(51 devaluations)

Change in Period Average from Previous Period

T-3, T-2 to
T+1, T+2, T+3 T-3, T-2 to T

T to
T+1, T+2, T+3

Devaluing countries:
No. increasing 28 28 28
No. decreasing 23 23 23
Prob. if Ho true 28.8 28.8 28.8
t-statistic 0.1 0.7 -0.7

Total sample:
No. increasing 25 33 30
No. decreasing 26 18 21
Prob. if Ho true 50.0 2.4 13.1
t-statistic -0.2 -0.5 0.4

Difference:
No. increasing 24 32 25
No. decreasing 27 19 26
Prob. if Ho true 39.0 4.6 50.0
t-statistic 0.4 1.0 -0.9
Rank sum t-stat. -0.1 1.1 -1.2

Not& Probabilities in percent.

TABLE A-5

• TESTS FOR LONGER-TERM CHANGES IN SCALED CAPITAL INFLOWS

(62 devaluations)

Change in Period Average from Previous Period

T-3, T-2 to
T+1, T+2, T+3 TL.3, T-2 to T

T to
T+1, T+2, T+3

Devaluing countries:
No. increasing 45 36 40
No. decreasing 17 26 22
Prob. if Ho true 0.0 12.6 1.5
t-statistic 4.0 • 1.5 2.3

Total sample:
No. increasing 55 51 52
No. decreasing 7 11 10
Prob. if Ho true 0.0 0.0 0.0
t-statistic 12.3 8.2 • 7.8

Difference:
No. increasing 20 26 29
No. decreasing 42 36 33
Prob. if Ho true 0.4 12.6 35.2
t-statistic -1.0 -1.3 0.1
Rank sum t-stat. -2.0 -1.5 -0.1

NOTE: Probabilities in percent.
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TABLE A-6

TESTS FOR LONGER-TERM CHANGES IN SCALED RESERVES OUTFLOWS

(65 devaluations)

Change in Period Average from Previous Period

T-3, T-2 to
T+1, T+2, T+3 • T-3, T-2 to T

T to
T+1, T+2, T+3

Devaluing countries:
No. increasing 19 28 23
No. decreasing 46 37 42
Prob., if Ho true 0.1 16.1 1.2

t-statistic -2.8 -1.0 -1.1

Total sample:
No. increasing 29 18 34

No. decreasing 36 47 31

Prob. if Ho true 22.9 0.0 40.2
t-statistic -0.8 -2.5 1.3

Difference:
No. increasing 22 34 21
No. decreasing 43 31 44
Prob. if Ho true 0.6 40.2 0.3
t-statistic -2.8 -0.4 -1.7
Rank sum t-stat. -2.6 0.4 -2.2

NOTE: Probabilities in percent.

TABLE A-7

TESTS FOR LONGER-TERM CHANGES IN CPI GROWTH

(74 devaluations)

Change in Period Average from Previous Period

T-3, T-2 to
T+1, T+2, T+3 T-3, T-2 to T

T to
T+1, T+2, T+3

Devaluing countries:
No. increasing 47 53 36
No. decreasing 27 21 38

Prob. if Ho true 1.3 0.0 45.4

t-statistic 1.4 2.0 -0.2

Total sample:
No. increasing 50 45 48

No. decreasing 24 29 26
Prob. if Ho true 0.2 4.0 0.7

t-statistic 4.7 1.9 3.2

Difference:
No. increasing 45 55 29
No. decreasing 29 19 45

Prob. if Ho true 4.0 0.0 4.0

t-statistic 1.1 1.9 -0.6

Rank sum t-stat. 0.9 4.9 -3.6

Noit: Probabilities in percent.
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TABLE A-8

TESTS FOR LONGER-TERM CHANGES IN REAL EXCHANGE RATES

(72 devaluations)

Change in Period Average from Previous Period

T-3, T-2 to
T+1, T+2, T+3 T-3, T-2 toT

T to
T+1, T+2, T+3

Devaluing countries:
No. increasing 32 42 16
No. decreasing 40 30 56
Prob. if Ho true
t-statistic

20.5
-0.0

9.7
2.7

0.0 ,
-3.5

Total sample:
No. increasing 8 17 12
No. decreasing 64 55 60
Prob. if Ho true 0.0 0.0 0.0
t-statistic -10.7 -7.9 -9.1

Difference:
No. increasing 54 56 28
No. decreasing 18 16 44
Prob. if Ho true 0.0 0.0 3.8
t-statistic 5.7 6.9 0.1
Rank sum t-stat. 6.4 7.4 -1.1

NOTE: Probabilities in percent.

TABLE A-9

TESTS FOR LONGER-TERM CHANGES IN REAL GDP GROWTH

(60 devaluations)

Change in Period Average from Previous Period

T-3, T-2 to
T+1, T+2, T+3 T-3, T-2 toT

T to
T+1, T+2, T+3

Devaluing countries:
No. increasing 28 25 33
No. decreasing 32 35 27
Prob. if Ho true 34.9 12.3 25.9
t-statistic -1.2 -2.4 1.5

Total sample:
No. increasing 21 27 25
No. decreasing 39 33 35
Prob. if Ho true 1.4 25.9 12.3
t-statistic -2.8 -1.6 -1.5

Difference:
No. increasing 32 24 41
No. decreasing 28 36 19
Prob. if Ho true 34.9 7.7 0.3
t-statistic -0.5 -2.1 1.9
Rank sum t-stat. -0.4 -1.6 1.8

NOTE: Probabilities in percent.
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TABLE A-10

TESTS FOR LONGER-TERM CHANGES IN IMPORTS/GDP RATIO

(57 devaluations)

Change in Period Average from Previous Period

T-3, T-2 to
T+1, T+2, T+3 T-3, T-2 to T

T to
T+1, T+2, T+3

Devaluing countries:
No. increasing 43 35 34
No. decreasing 14 22 23

Prob. if H0 true 0.0 5.6 9.2

t-statistic 3.9 2.8 2.3

Total sample:
No. increasing 47 31 31
No. decreasing 10 26 26

Prob. if H0 true 0.0 29.8 29.8

t-statistic 5.7 3.1 2.8

Difference:
No. increasing 33 31 28

No. decreasing 24 26 29

Prob. if H0 true 14.5 29.8 50.0

t-statistic 1.8 1.3 1.2

Rank sum t-stat. 1.9 1.8 0.6

NOTE: Probabilities in percent.
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APPENDIX B

DATA DESCRIPTION AND SOURCES

TABLE B-1

THE DEVALUATION SAMPLE

(in percent)

Devaluing Devaluation Depreciation Previous Year's
Country Date Rate Inflation

Afghanistan 3/63 125
Argentina 4/62 63
Argentina 3/75 160 120
Argentina 7/82 175

Bangladesh 5/75 73 39
Bolivia 10/58 31 13
Bolivia 10/72 68 6
Bolivia 11/79 23 19
Bolivia 2/82 76
Bolivia 11/82 354
Bolivia 12/83 155
Botswana 9/75 22 ...
Brazil 9/64 34 78
Burma 1/75 30 26
Burundi 1/65 75
Burundi 5/76 14 12
Burundi 11/83 30

Chile 11/54
Chile 10/62 45
Chile 12/71 30
Chile 8/72 58
Chile 10/73 1,340
Chile 6/82 19 ...
Colombia 11/62 34 3
Colombia 9/65 50 7
Costa Rica 9/61 15 2
Costa Rica 4/74 29 21
Costa Rica 1/81 88

Egypt 5/62 24 — 1
Egypt 1/79 79 11

Ghana 6/67 43 0

Continued on next page
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TABLE B-1 (Continued)

Devaluing
Country

Devaluation
Date

Depreciation
Rate

Previous Year's
Inflation

Ghana 12/71 78 9

Ghana 8/78 104 81

Ghana 10/83 991

Greece 4/53 50 6

Guyana 6/81 18

India 6/66 58 10

Indonesia 4/70 16 16

Indonesia 11/78 51 8

Indonesia 4/83 39

Israel 1/54-9/54 32

Israel 2/62 67 6

Israel 8/71 20 11

Israel 11/74 43 37

Israel 11/77 50 34

Jamaica 5/78 50 22

Jamaica 11/83 84

Kenya 9/81 18

Kenya 12/82 14

Korea 7/55-9/55 60

Korea 2/60 30 4

Korea 2/61 100 10

Korea 5/64 97 24

Korea 12/74 21 24

Korea 1/80 21 19

Lesotho 9/75 22

Mexico 4/54 31

Mexico 9/76 59 16

Mexico 2/82 73

Morocco 10/59 17 1

Nepal 12/67 33 ...

Nepal 10/75 18 9

Nicaragua 4/79 43 20

Pakistan 7/55 30 —1

Pakistan 5/72 130 7

Paraguay 8/54 36

Paraguay 3/56 ... 23

Peru 1/58 19 7

Peru 10/67 43 10

Peru 9/75 16 22

Peru 6/76 44 29
Phillipines 1/62 82 2

Phillipines 2/70 55 4
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TABLE B-1 (Continued)

Devaluing
Country

Devaluation
Date

Depreciation
Rate

Previous Year's
Inflation

Phillipines

Rwanda

Sierra Leone
Somalia

10/83

4/66

7/83
7/82

27

100

96
142 ...

South Africa 9/75 22 13
Spain 7/59 14 10
Spain 8/77 22 22
Sri Lanka 11/77 81 1
Sudan 6/78 15 18
Sudan 9/79 25 29
Sudan 11/81 80
Sudan 11/82 44
Swaziland 9/75 22 14

Tanzania 10/75 16 25
Tanzania 6/83 25 ...
Tunisia 9/64 24 4
Turkey 8/58 167 19
Turkey 8/70 65 7
Turkey 3/78 30 32
Turkey 6/79 40 53
Turkey 1/80 100 65

Uruguay 5/63 45 ...
Uruguay 11/67 102 92
Uruguay 4/68 25 125
Uruguay 12/71 48 25
Uruguay 11/82 45

Venezuela 1/64 38 1

Yugoslavia 7/65 67 25
Yugoslavia 1/71 20 10
Yugoslavia 6/80 35 26

Zambia 7/76 24 15

Mean 76 22
Standard deviation 164 26
Median 43 15

NOTE: Depreciation rates calculated from IFS line code "ae," end-of-period quarterly nom-
inal exchange rates. In the case of devaluations for which these data were not available, other
series or previously published work was used to identify the devaluation.
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TABLE B-2

DATA SOURCES

Variables are listed in the order of presentation within text. IFS refers to
the IMF's International Financial Statistics. Unless otherwise noted, all
data were found in the IMF's monthly IFSDATA tape.

1. Trade balance: Merchandise exports minus merchandise imports.
2. Imports: Current-dollar merchandise imports f.o.b. IFS line code

77abd.
3. Import prices: Import unit values. IFS line code 75d.
4. Exports: Current-dollar merchandise exports f.o.b. IFS line code

77aad.
5. Current-account balance: Net exports of goods and services, plus net

transfers. IFS line code 77a.d.
6. Capital inflows: The current-account deficit minus reserves move-

ments: — (77a.d. + 79c.d.).
7. Reserves outflows: Total changes in reserves. IFS line code 79c.d.
8. Reserves levels: Total reserves minus gold. IFS line code 11.d.
9. CPI: Consumer price index. IFS line code 64.
10. Exchange rate: Annual average, par rate/market rate, local currency

per dollar. IFS line code rf.
11. Real-exchange-rate index: For year T:

[Exchange rate (T)/CPI(T)]/[exchange rate(1975)/CPI(1975)].
12. Nominal GDP: IFS line code 99b.
13. Real GDP: IFS line code 99b.p.
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