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Abstract

This paper reviews the evidence on stabilization plans in high
inflation countries within a unified theoretical framework. The evidence
suggests that hyperinflations have been stopped almost instantaneously
with no major output costs, while stabilization programs in chronic-
inflation countries have resulted in an initial expansion followed by
a later recession, in addition to a sustained real exchange rate
appreciation and current account deficits. These outcomes turn out
to be consistent with the predictions of the analytical model.
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I. Introduction

High inflation has been a recurrent problem in developing countries.
More often than not, stabilization programs designed to stop high inflation
are short-lived, and inflation resurges with a vengeance. The frequent
failure of stabilization programs makes the public skeptical of the chances
of success of any new attempt. High inflation becomes entrenched, and
countries have no choice but to learn how to live with high inflation by
creating various indexing mechanisms. As countries adapt to higher
inflation and the credibility of policymakers suffers with each failed
program, the eradication of inflation becomes an even more elusive goal.

As stabilization programs are implemented and then abandoned,
economists have focused on developing analytical frameworks that may be
helpful in understanding the problems of stopping high inflation. After the
Southern-Cone stabilization programs of the late 1970's, for instance, a
large literature developed trying to explain what was viewed at the time as
the most puzzling feature of those programs, namely, the large real-
exchange-rate appreciation that resulted from the slow convergence of the
inflation rate to the rate of devaluation. The slow response of inflation
prompted some influential economists to conclude that incomes policies
should be a key component of future stabilization programs. The lessons of
the late 1970's undoubtedly influenced the design of the so-called heterodox
programs of the mid 1980's, which in turn brought forth new issues--most
notably, the expansion of real activity at the beginning of the programs,
followed by a later slowdown (see Kiguel and Liviatan (1990)). While such a
business-cycle associated with exchange-rate-based stabilization had already
been discussed in connection with the Southern-Cone stabilization programs,
the issue of real-exchange-rate appreciation had, to a large extent,
overshadowed it.

While new experiences have brought about novel features that need to be
explained, a consensus has emerged within the profession on some key issues
in stabilization policy. For instance, most economists would agree that
fiscal adjustment is a necessary condition for a successful stabilization,
independently of whether incomes policies are used or not. If stabilization
programs keep failing due to a lack of fiscal adjustment (for instance, the
Brazilian Cruzado plan of 1985), it should most probably be attributed to
political and institutional considerations rather than to economic ignorance
on the part of policymakers. 1/

More interestingly, even in the presence of a serious fiscal
adjustment, stabilization programs seem to have a hard time achieving the
goal of low inflation. Factors such as real exchange rate appreciation,
current account deficits, and rising real domestic interest rates may all

1/ It should not be concluded, however, that economic analysis has
nothing to contribute to the issue, as the expanding literature on political
economy suggests.



contribute to put pressure on policymakers and force them to give up
programs that, in the first instance, seem well conceived. Therefore,
understanding why such problems may arise clearly constitutes an essential
step in the fight against inflation. Furthermore, it is essential to
analyze these issues in a general equilibrium framework. Otherwise, the
incompatibility of different objectives at an analytical level--let alone at
a practical level--may go undetected. For instance, theory suggests and
experience seems to confirm that inflation stabilization is accompanied by
an appreciation of the real exchange rate. Therefore, aiming at achieving
low inflation and real-exchange-rate stability simultaneously would appear
not to be feasible.

This paper surveys the main issues associated with exchange-rate-based
stabilization. 1/ Specifically, it first reviews the stylized facts that
have characterized attempts to stop both hyperinflation and chronic
inflation. Then, a unified analytical framework is presented in order to
contrast the predictions of the model with the empirical evidence. Finally,
policy conclusions are drawn in light of the analysis.

The model utilized in this paper is the one developed by Calvo and Végh
(1991). While the choice of a particular model is to a large extent
arbitrary, there are substantial benefits from such a strategy, especially
in terms of keeping the discussion clearly focused by concentrating on one
particular model. Calvo and Végh's (1991) model relies on intertemporal
substitution effects as the key channel through which non-credible
stabilization policies--stabilization policies that are viewed by the public
as temporary--have real effects. 2/

An important result of the model is that if the authorities announced
a reduction of the rate of devaluation that is credible, in the sense that
the policy is viewed as permanent by the public, inflatio alls
instantaneously without any output costs. Sticky prices do not prevent an
instantaneous adjustment because all price-setting behavior is forward
looking. It is argued that the analytical exercise of a permanent reduction
in the rate of devaluation is, to a first approximation, relevant for
interpreting the end of hyperinflations. The reasons are that, first,
hyperinflationary processes are characterized by the absence of backward-
looking behavior; and, second, it has been argued that programs designed to
stop hyperinflations are more credible than those designed to stop high but

1/ Experience shows that stabilization programs that attempt to stop high
inflation are often based on the control of the nominal exchange rate.
Therefore, this paper will focus on exchange-rate-based stabilization. See
Calvo and Végh (1990a) for an analysis of money-based stabilization.

2/ Real effects from exchange-rate management have also been explained by
the presence of wealth effects. For instance, Helpman and Razin (1987)
emphasize wealth effects that arise from the absence of Ricardian
equivalence. Drazen and Helpman'’s (1987, 1988) analyze wealth effects that
result from anticipated future changes in government spending.



persistent inflation. The evidence seems to bear out the prediction that
hyperinflations can be stopped abruptly and at small output costs--although
the evidence on the latter is a matter of controversy.

If the authorities announce a stabilization plan based on reducing the
rate of devaluation but the public perceives the policy as not credible--in
the sense that it expects the higher rate of devaluation to resume at some
later date--the effects of the policy will be the same as those that would
result from a temporary reduction in the rate of devaluation. The meodel
predicts that a non-credible reduction in the rate of devaluation leads to
an_expansion in the home-goods sector, a current account deficit, real
appreciation, and a lower domestic real interest rate. Later in the
program, there is sharp contraction in the home goods sector. It is argued
that this experiment may be useful in interpreting stabilization in
chronic-inflation countries where the failure of many past attempts at
controlling inflation, and the adjustment of the economy to living with high
inflation make any attempt to stop inflation less than fully credible. The
stylized facts are apparently consistent with the predictions of the model.
The behavior of the domestic real interest rate, however, remains a thorny
issue because although it has fallen in some stabilization programs--most
notably, the Southern-Cone programs--it has risen in most programs.

The paper proceeds as follows. Section II reviews the stabilization
episodes that will serve as reference points throughout the paper and
summarizes the stylized facts that need to be explained. Section III
introduces the model and analyzes the effects of a permanent reduction in
the rate of devaluation. Section IV discusses the end of hyperinflations in
light of the model. Section V examines a temporary reduction in the rate of
devaluation, and links the theoretical framework with evidence on stopping
chronic inflation. Section VI briefly analyzes the effects of backward
indexation. Section VII draws policy implications from the analysis and
provides concluding remarks.

IT. Stylized Facts of High-Inflation Stabilization

Since the main objective of this study is to link theory with evidence,
there will be numerous references to episodes of hyperinflation and chronic
inflation. It will prove useful, therefore, to group the different episodes
in some systematic way. Besides providing a basis for further references,
this classification highlights the fact that many stabilization plans shared
some fundamental characteristics. These common features, in turn, have not
only generated important discussions in the literature, but have also been
influential in the design of subsequent stabilization plans. 1/

1/ This is not to deny the importance of factors which were specific to
each stabilization episode.
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For practical purposes, the term "hyperinflation" will be defined as in
Cagan’s (1956) classic paper. 1/ At a conceptual level, it is useful to
keep in mind the distinction between "hyperinflation" and "chronic-
inflation," emphasized by Pazos (1972), in his well-known study of Latin-
American high inflations. Pazos (1972) argues that chronic inflation
exhibits two key characteristics. First, chronic inflation may last for
many years; it is not a temporary phenomenon as is the case of most hyper-
inflations. Second, chronic inflation has an intermediate intensity--higher
than that of moderate inflation but much lower than that of hyperinfla-
tion--which results from the fact that countries learn how to live with high
and persistent inflation by creating various mechanisms, and are therefore
able to continue to function. Inflation does not have an inherent
propensity to accelerate or, if it does, it soon reaches a new plateau. In
hyperinflations, however, the rate of inflation oscillates freely, before
accelerating exponentially in the last six months or so in most cases.

Pazos (1972, p. 19), commenting on the inflation rate during the German
hyperinflation, points out that "oscillations were so large and so erratic
that the chart [of the inflation rate] seems to register the movements of an
object that has been let loose in a frictionless environment and is
reacting, without offering resistance, to the external forces being applied
to it."

Although there is not a generally-accepted definition of what
constitutes a "chronic inflation" country, some cases are beyond dispute.
Figures 1 through 3 illustrate the 12-month inflation rate during the last
30 years in Argentina, Brazil, and Uruguay--which would be considered, by
most definitions, chronic-inflation countries. Figure 4 shows the 12-month
inflation rate during the same period for Bolivia, a traditionally low-
inflation country which ended up in hyperinflation. These countries provide
an interesting illustration of the inflationary process over long periods of
time in both chronic-inflation and low-inflation countries.

In Argentina, except for a four-month period in 1961 and a seventeen-
month period that runs from November 1968 to March 1970, the 12-month
inflation has always been above 10 percent (see Figure 1). Moreover,
beginning in June 1976, when the inflation rate surpassed 100 percent for
the first time since December 1959, inflation never fell below 50 percent
and only rarely did it fall below 100 percent. 2/ In June 1985, inflation
surpassed 1,000 percent. The Austral Plan (June 1985) prevented the economy
from falling into hyperinflation but, finally, in June 1990, hyperinflation

1/ Cagan (1956, p.25) defines hyperinflations "as beginning in the month
the rise in prices exceeds 50 percent and as ending in the month before the
monthly rise in prices drops below that amount and stays below for at least
a year." Note, for further reference, that a 50 percent monthly rate is
equivalent to a 12,875 percent yearly rate.

2/ Inflation fell below 100 percent only twice: for a period of 11 months
in 1980 and 1981 (the Tablita program) and a 10 month period in 1985 and
1986 (the Austral Plan))
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Figure 1. Argentina: 12-Month Inflation Rate
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Figure 2. Brazil: 12—Month Inflation Rate
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Figure 3. Uruguay: 12—Month Inflation Rate
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Figure 4. Bolivia: 12-Month Inflation Rate
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(which lasted 11 months) could not be avoided. Argentina thus provides a
case study of how a chronic-inflation country may end up in hyperinflation.

The 12-month inflation rate in Brazil has never been below 10 percent
since February 1958 (see Figure 2). It reached 100 percent in March 1981
and, except for 9 months in 1982, never fell below that level. The 1,000
percent mark was reached in December 1988 and the economy was in hyper-
inflation in December 1989. As in the case of Argentina, inflation rates of
above of 1,000 percent a year eventually led to hyperinflation.

Unlike the cases of Argentina and Brazil, inflation in Uruguay has not
reached hyperinflationary proportions at the end of this thirty-year period
(see Figure 3). The reason is that inflation has never gone beyond levels
above 200 percent. (In fact, only rarely did inflation go over the 100
percent mark.) However, except for a 13-month period in 1982 (at the end of
the Tablita program), inflation has always been above 30 percent since
November 1970.

Bolivia illustrates how a low inflation country can find itself in a
full-blown hyperinflation in a short-period of time. Between January 1959
and July 1979, the average 12-month inflation rate was 11 percent. The 100
percent mark was reached in July 1982 and the process was explosive from
then on. When inflation reached the 500 percent mark in May 1984, the
economy had gone into hyperinflation. Thus, in contrast to Argentina and
Brazil, high levels of inflation in Bolivia quickly degenerated into
hyperinflation.

As indicated above, Pazos (1972) associates high oscillations of the
inflation rate with hyperinflationary periods. To illustrate this point,
the 30-year period from 1960 to 1989 in the four countries illustrated in
Figures 1 through 4 has been divided into five-year periods. 1/ Table 1

shows the mean, standard deviation, and coefficient of variation of the
monthly inflation rate in each of these four countries for the six five-year
periods. Except for Uruguay, the correlation coefficient between the mean
and the standard deviation is always above 80 percent. The highest standard
deviations are present during periods that include hyperinflations (almost
30 percent in Argentina and Bolivia during 1985-1989). 1In this sense,
therefore, higher inflation is associated with higher variability. Note,
however, that the correlation between the mean and the coefficient of
variation is, if anything, negative. The highest coefficient of variations
correspond to the periods of lowest inflation (Bolivia between 1960 and
1970).

1/ Since it is generally not possible to reject non-stationarity of the
inflation rate in these countries, these figures should be taken with
caution.



Table 1. Variability of monthly inflation rate in Argentina, Bolivia, Brazil, and Uruguay

Period Argentina Bolivia Brazil Uruguay

Mean s. D. Cc.v. Mean S.D. C.V. Mean S.D. C.V. Mean 8. D. Cc.V.
1960.01 - 1964.12 | 1.66 213 1.28 0.49 1.55 3.16 3.80 2.29 0.60 1.99 2.53 1.27
1965.01 - 1969.12 1.69 2.93 1.73 0.49 1.70 3.47 2,32 1.37 0.59 4.41 4.26 0.97
1970.01 - 1974.12 2.96 3.26 1.10 1.61 4.14 2.57 1.53 0.81 0.53 4.26 4.26 1.00
1975.01 - 1979.12 | 10.34 7.09 0.69 1.24 3.01 2.43 3.21 1.30 0.40 3.90 2.11 0.54
1980.01 - 1984.12 | 11.30 5.99 0.53 12.13 15.24 1.26 7.22 2.23 0.31 2.94 2.48 0.84
1985.01 - 1989.12 | 17.90 29.77 1.66 11.85 29.55 2.49 16.34 11.74 0.72 4.71 1.70 0.36
Correlation (M, SD) 0.86 0.91 0.96 0.23
Correlation (M, CV) -0.14 -0.74 0.40 -.065




1. Hyperinflations

For the purposes of this paper, it is useful to divide hyperinflations
as follows:

a) European hyperinflations of the 1920’'s and 1940’'s.
b) The Taiwanese hyperinflation of 1945-1949.
c) The Bolivian hyperinflation of 1985.

a. European hyperinflations

This group includes the seven hyperinflations that took place in Europe
after World War I and World War II: Austria (October 1921-August 1922),
Germany (August 1922-November 1923), Greece (November 1943-November 1944),
Hungary (March 1923-February 1924, and August 1945-July 1946), Poland
(January 1923-January 1924), and Russia (December 1921-January 1924). 1/
Heavy disruptions and reparation payments resulting from the two World Wars
led to accelerating budget deficits that were financed by printing money.
The German hyperinflation--arguably, the more heavily studied episode in
monetary history--reached monthly rates of inflation of 32.4x10° percent,
and was, with the exception of the Russian hyperinflation, the longest in
duration (16 months). The world’'s record, according to Cagan (1989)
occurred in Hungary after World War II, when prices rose an average of
19,800 percent between August 1945 and July 1946 and 4.2x1016 percent in the
peak month of July.

The unifying theme behind these episodes is how hyperinflation was
successfully brought under control by introducing drastic fiscal reforms and
restoring convertibility of the domestic currency in terms of the dollar or
gold, as emphasized by Sargent (1982) in his paper on four of these
hyperinflations (Austria, Germany, Poland, and Hungary after World War I).
In Sargent's (1982) interpretation, these four episodes illustrate how a
change in policy regime, if believed by the public, is enough to stop
inflation at once with no major disruptions. As discussed in detail in
Section IV, Sargent’s (1982) views have not gone unchallenged, most notably
by Sachs (1986, 1987) and Dornbusch (1988). Dornbusch (1988) argues that,
at least in the German case, the stabilization was a much more diffuse and
accidental matter than claimed by Sargent (1982). Sargent’s (1982)
interpretation of the small costs, in terms of output, suffered by these
four economies has also been disputed by Wicker (1986).

l/ Dates indicate approximate beginning and end as reported by Cagan
(1956). Cagan (1956), Yeager (1981), Sargent (1982), Dornbusch and Fischer
(1986), and Siklos (1989), among many others, have studied these episodes
exhaustively.



b. Taiwanese Hperinflation 1/

The Taiwanese hyperinflation is much less known compared to its
European counterparts. Our interest in this episodes derives from the fact
that it is relevant for the discussion on Sargent's (1982) views, concerning
the importance of a change in policy regime in stopping hyperinflation.

In November 1945 Taiwan reverted to Chinese sovereignty. The Chinese
national government attempted to isolate Taiwan from the hyperinflation
taking place on the mainland by letting Taiwan be an independent currency
area. Inflationary finance, however, led to hyperinflation in Taiwan as
well. In terms of monthly inflation rates, however, the Taiwanese
hyperinflation was the mildest of the hyperinflations. Average monthly
inflation rates during 1946, 1947, and 1948 were 11.3 percent, 18.5 percent,
and 22.5 percent, respectively. During the first five months of 1949,
before the June 15 stabilization, prices rose at an average monthly rate of
53 percent. Inflation did not stop immediately but it did slowed down
dramatically. Inflation from the middle of June through December was 82
percent compared to 729 percent in the first five months. During 1950,
inflation was 89 percent.

An interesting aspect of the Taiwanese stabilization is that, according
to Makinen and Woodward (1989), it apparently tock place not only without
any fiscal adjustment, but, more importantly, with no prospects of any
future fiscal adjustment. Neither a major tax increase, nor the ability to
refuse the government’s requests for credit took place, as was the case in
the European hyperinflations. The key measure was to restore public
confidence in a new currency by making it convertible into gold and foreign
exchange. As a result, the authorities reduced money creation by financing
the deficit with reserves. It was only in mid-1952 that massive aid from
the United States helped in closing the budget deficit. Thus, although the
Taiwanese stabilization could be interpreted along Sargent's (1982)
lines--the public perceived a change in regime, and inflation came down with
mild costs--Makinen and Woodward (1989) argue that such a change in regime
cannot possibly have been perceived, since it ultimately depended on an
unforeseen event (the United States aid prompted by the Korean War).

e The Bolivian hyperinflation 2/

The Bolivian hyperinflation was the first hyperinflation in thirty-five
years. During 1984-5, inflation in Bolivia was the highest in Latin
American history and, according to Sachs (1986), the seventh largest in the
20th century. Inflation during the first half of 1985 averaged roughly 60
percent a month, with a peak of 183 percent in February. When foreign

1/ The discussion of the Taiwanese hyperinflation draws on Makinen and
Woodward (1989).

2/ See Sachs (1986, 1987) and Morales (1988). Figure 5 illustrates the
Bolivian stabilization.
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Figure 5. Bolivian
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