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“A common criticism of this stress on the budget deficit is that
the data rarely shows a strong positive association between
the size of the budget deficit and the inflation rate.”

(Blanchard and Fischer, 1989, p.513)

I. INTRODUCTION

From coin clipping in Ancient Rome to the printing of inconvertible paper money to
finance modern wars, history has often witnessed governments’ resort to seignorage at times
of fiscal distress. It should therefore come as no surprise that much of the contemporary
macroeconomics literature has focused on fiscal behavior when trying to explain why
inflation has varied so widely, both across countries and over time, in recent decades.
Following Sargent and Wallace’s (1981) seminal contribution, a well-established view is that
fiscally dominant governments running persistent deficits have sooner or later to finance
those deficits with money creation, producing inflation. While subsequent research has
highlighted a number of other mechanisms through which inflation can be fuelled and may
become highly per51stent fiscal imbalances have remained at the center stage of most
theoretical models.” Fiscal-based theories of inflation have been especially prominent in the
developing country literature, where it has long been recognized that less efficient tax
collection, political instability, and more limited access to external borrowing tend to lower
the relative cost of seignorage in these countries, increasing their dependence on the inflation
tax and delaying macroeconomic stabilization (Alesina and Drazen, 1991; Cukierman,
Edwards, and Tabellini, 1992; Calvo and Végh, 1999).

Yet, econometric work has had little success establishing a statistically significant
connection between the fiscal deficits and inflation for a broad range of countries and
inflation rates. For instance, King and Plosser’s (1985) comprehensive analysis of the
determinants of seignorage in the United States and twelve other countries, using both single
equation OLS regressions and VARs, find no significant causality running from fiscal
deficits to changes in base money and inflation. In a more restricted sample consisting of few
high inflation emerging markets, and using Granger-causality tests and variance
decompaositions in VAR framework, Montiel {1989) and Dornbusch, Sturzenegger, and Wolf
{(1990) find little support for the fiscal view, suggesting instead that exchange rate shocks
have been the main driving force behind inflation. More recently, Fisher, Sahay, and Végh
(2000) using a very broad cross-country panel and fixed effect estimates have indicated that
fiscal deficits have been a determinant of high inflations (defined in excess of 100 percent a
year); however, they find no evidence of a significant relationship between inflation and

? See Ljungqvist and Sargent (2000), and Fischer, Sahay, and Végh (2000) for recent
Surveys.



fiscal balances for low inflation countries, or during low inflation periods in the high
inflation countries. At the other extreme of the literature, some studies have not even
included the fiscal balance as a possible explanatory variable of 1nﬂat10n and seignorage (e.g.
Romer, 1993; Lane, 1995; Campillo and Miron, 1997; Click, 1998).}

This paper takes a new look at the issue. Relative to previous studies, its empirical
approach has three main noveltles First, it focuses on the experience of emerging market
economies (EMs henceforth).? One reason for limiting our attention to EMs is that the largest
swings in inflation rates during the post-World War II period have taken place among this
group of countries. As Figure and Table 1 show, following a gradual rise from the 1950s and
a sharp acceleration through the 1980s, consumer price inflation in EMs has fallen sharply
during the 1990s and is currently approaching advanced country levels; meanwhile, the
dispersion of inflation rates across the distinct EM regions has been greatly reduced. And yet,
there is scant systematic evidence on what caused such dramatic trend shifts. Another reason
for restricting our attention to EMs is that this arguably provides us with a less heterogeneous
panel in terms of data quality and degree of fiscal dominance. To the extent that such a panel
is less “noisy” than those which pool low-, middle-, and high-income countries together, the
chance of detecting statistically significant relationships in the data is enhanced.

Second, this paper uses an econometric specification explicitly derived from an
intertemporal optimization model that relates long-run inflation to the permanent component
of the fiscal deficit, where the latter is scaled by the size of the inflation tax base (measured
by the ratio of narrow money to GDP). The use of this scaling variable distinguishes our
econometric specification from that found in most studies, which scale the relevant fiscal
variable by nominal GDP. As discussed below, the use of narrow money as a scaling variable
is not only theoretically and intuitively appealing, but also introduces a desired non-linearity
in the relationship between the fiscal deficits {scaled by GDP) and inflation. Such a non-
linearity seems to accord well with stylized facts about inflation dynamics and is shown to
have clear microfoundations.

? To be precise, Campillo and Miron (1997) include government debt/GDP ratio at a base
year in their regressions, but no time series on deficits or any other fiscal variable. Click
(1998) regresses government spending to GDP on a measure of seignorage and finds that
government spending is not a determinant of cross-country differences in seignorage.

4 For the purpose of this paper, the following countries are defined as emerging markets:
Argentina, Brazil, Chile, China, Colombia, Egypt, Hungary, India, Indonesia, Israel, Korea,
Malaysia, Mexico, Morocco, Pakistan, Peru, Philippines, South Africa, Thailand, Turkey,
Uruguay, Venezuela, and Zimbabwe. This sample excludes three countries usually classified
as emerging markets (Czech Republic, Poland, and Russia) due to data limitations, At the
same time, it includes two countries (Morocco and Zimbabwe) which have lower nominal
GDP than other countries typically classified as emerging markets, in an effort to broaden
geographical coverage.



Third, a main novelty of this paper in the context of the inflation literature is the use
of a dynamic panel approach that explicitly separates short-run adjustment dynamics from
long-run equilibrium relationships. When it comes to the relationship between fiscal deficit
and inflation such a distinction is crucial. This is because fiscal deficits need not lead to
higher seignorage in the short-run, since governments can temporarily finance budget deficits
with borrowing. Thus, the main focus of the analysis should be on the longer-term
parameters underlying this relationship and the speed of adjustment to the long-run
equilibrium (if it exists). This paper estimates the strength and statistical significance of the
long-run relationship between the fiscal deficit and inflation in a dynamic panel setting using
the “pooled mean group estimator” (PMGE henceforth) recently advanced by Pesaran, Shin,
and Smith (1999). As discussed in detail later on, a key advantage of the PMGE relative to
the fixed effects estimator widely used in the literature is that of leaving unspecified the
coefficients on the short-run relationship between the variables (thus being better suited to
accommodate the complex short-run dynamics of inflationary processes), while allowing the
researcher to impose and test the long-run restrictions predicated by theory cross-sectionally.

The remainder of this paper is organized as follows. Section 2 lays out the
econometric model and discusses the various issues involved in its estimation. Section 3
reports the respective results. Section 4 concludes with a summary of the main findings and a
discussion of their policy implications. A detailed derivation of the theoretical model
underlying the econometric analysis is provided in the Appendix.

II. THE MODEL

A central point of Sargent and Wallace (1981) is that the relationship between fiscal
deficit and inflation is dynamic. Under fiscal dominance, deficits determine the present value
of seignorage but not necessarily current seignorage. This is because borrowing allows
governments to allocate seignorage intertemporally, implying that fiscal deficits and resort to
the inflation tax need not be contemporaneously correlated. Indeed, the short-run dynamics
of the fiscal deficit-inflation relationship is often very complex, partly because of feedback
effects of inflation on the fiscal balance.” As a result, the direction and proximate magnitude

* For a discussion of these feedback effects, see Dornbusch, Sturzenegger, and Wolf (1990).
Specifically, the literature has highlighted six mechanisms through which inflation may
affect the ratio of fiscal deficit to GDP: (i) lags in tax collection, which reduce the real value
of the latter as inflation rises (the “Tanzi effect”™); (ii) lower tax compliance as inflation rises
(reflecting, inter alia, diminished credibility in public institutions); (iii) the burden of
taxation rises, partly because households move into higher tax brackets in a progressive and
less than perfectly indexed tax system; (iv) time lags between budgeted and actual
government disbursements help reduce the real value of public spending; (v) the real value of
the public debt may be eroded by inflation under imperfect indexation, but real interest
(continued)



of the net short-run effect cannot be typically predicted a priori by theoretical considerations
alone.

In contrast, the long-run relationship between the two variables is clearly spelled out
by theory. This is shown in the Appendix, which lays out a simple general equilibrium model
relating fiscal deficits, the supply and demand for money, and inflation. The model is in the
spirit of Sargent and Wallace in that fiscal policy is exogenously determined (fiscal
dominance) but, unlike theirs, has explicit microfoundations derived from a shopping time
dynamic model along the lines of Ljungqvist and Sargent (2000), which we have extended to
an open economy setting. Such a model yields a simple functional form in steady state
equilibrium, postulating that inflation is positively and linearly related to the fiscal deficit
scaled by narrow money:

e ﬂ[%{_} 1)

where G-T stands for the nominal budget deficit (including interest payments), M1 is the
stock of narrow money, and # is a positive parameter. Dividing the numerator and the

denominator of (1) by GDP yields the conventional measures of the fiscal deficit and of the
size of the inflation tax base, respectively. Equation (1) constitutes the backbone of the
econometric specification used in this paper.

The postulated model has two key features that distinguish it from others considered
in the literature.® First, since the fiscal deficit is scaled by the stock of narrow money,
inflation will rise (fall) once the ratio of fiscal deficit to GDP widens (shrinks), or the ratio of
narrow money to GDP shrinks (expands), or as a result of a combination of the two. Second,
because the demand for money is a negative function of inflation, the size of the inflation tax
base will be lower (higher) as inflation is higher (lower). Hence, changes in the fiscal balance
will affect inflation in a non-linear fashion: the higher {lower) the inflation rate, the greater
(smaller) the tmpact of a reduction in the fiscal deficit (measured relative to GDP) on

payments may actually rise if real interest rates increase due to bondholders’ demand for
higher risk premia; (vi) average public sector wages tend to decline even if indexed, provided
that their adjustment intervals remain unchanged as inflation rises. As some of these effects
clearly offset each other, it is often difficult to predict the net effect of inflation on the deficit.

® See, for instance, Cagan (1956) and Dornbusch, Sturzenegger, and Wolf (1990) for
specifications wherein the ratio of fiscal deficit to GDP is directly related to inflation without
featuring the inflation tax base as a scaling variable, Two studies that include the ratio of

narrow money to GDP in regressions relating fiscal deficits to inflation are Rodrik (1991)
and Metin (1998).



inflation. This is because the inflation tax base shrinks with risin% inflation, requiring a faster
increase in money supply and inflation to finance a given deficit.

We allow for a rich dynamics in the way inflation adjusts to changes in the fiscal
deficit or to any other variable, by nesting the postulated theoretical model in an auto-
regressive distributed lag (ARDL) structure where the dependent and the explanatory
variables enter the regression with lags of order p and g, respectively:*

P
Zie = H; +Z’?':,j”i,s~j +Z§,fo,r-j &, (2}
= 0

where 7;, stands the observed inflation rate in group i at time t; 4, represents fixed effects;
and x,, is a (kx1) vector of explanatory variables which includes (G-T)/M , i.e,

(G-T)/IM1 .
X, = { . ,and x ', isa (k—1,1} vector. Equation (2) can be re-parameterized and
X,

it

written in terms of a linear combination of variables in levels and first-differences:

| i +gf,.r
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where gzﬁ,.:—[l—iﬂi!j} g=—)6,, A=~ i > O =— Zq: s, with

Grouping the variables in levels, equation (3) be re-written as:

1 g1
Az, =y +d (7,4 _‘2%,:]"'2/%%;—; + CS::;Axi,t—j &, 4)
=

J=0

7 Some studies have attempt to capture this non-linearity by measuring inflation as log (1+7)
and regressing it on the nominal fiscal deficit scaled by nominal GDP. The advantage of the
specification used in this paper is that such non-linearities are explicitly derived from a
model with microfoundations and shown to be related to factors pertaining to the demand for
money and domestic financial development.

¥ See Banerjee, Dolado, Galbraith, and Hendry (1993) for an useful survey of ARDL models.
Pesaran and Shin (1998) discuss the use of ARDL model in the estimation of cointegrating
relationships and show that it has desirable finite sample properties.
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where 4 =—L = [ﬂ’} defines the long-run equilibrium relationship between the variables
i

involved, with £, being the coefficient on (G-T)/M1 as in (1), and 4 the speed of adjustment
toward the long-run equilibrium.

Pesaran, Shin, and Smith (1999) have advanced a maximum likelihood approach that
provides consistent estimates of those parameters in dynamic panels with considerable
heterogeneity across the distinct groups, i. Their method is specifically devised for large
panels (balanced or unbalanced) where the cross-section (N) and time-series (T) dimensions
of the sample are of the same order of magnitude, but T is large enough so that (4) can be
estimated for each group separately. With 23 countries and 31 years of annual observations
(1970-2000), the data set used in this paper clearly meets these requirements.

The approach advanced by Pesaran, Shin, and Smith—the “pooled mean group
estimator” (PMGE)—differs in important respects from other estimators commonly used in
the panel data literature. Compared with static and dynamic fixed effects (DFE) estimators,
the PMGE allows the short-run dynamic specification of the model to vary across countries.
In other words, p and q in equation (4) can vary from country to country, and so can the

coefficients on the first-differenced variables 4, ;, &, ;. This is a clear advantage in the

BJ?
present context because inflation processes of the type observed in some EMs can display a
complex short-run dynamics, so short-run coefficients are better left unrestricted as much as
possible. Likewise, the PMGE does not constrain error variances to be the same across
countries. Allowing for distinct error variances across groups is also advantageous in the
context of cross-country analyses of inflation since individual country variances may be quite
different, partly reflecting the wide disparities in historical inflation rates illustrated in

Figure 1. By leaving intercepts, short-run coefficients, and error variances unconstrained
across groups, the PMGE is also better suited to handle outlier observations such as those
typically associated with hyperinflations.

Compared to the simple mean group estimator (MG), the PMGE has the attractive
feature of allowing us to impose cross-sectionally long-run homogeneity restrictions derived
from the theory, when such restrictions take the formof £ =4, 3, =y, ¥V i =1,2,.N..? The

validity of the respective restrictions can be readily tested by Hausman tests on the difference

? The MG estimator consists of estimating separate ARDL models for each country and
obtaining the overall panel estimates as the arithmetic average of individual country
coefficients. The MG estimator has been shown to produce consistent estimates of the
average of the parameters in heterogeneous panels, but such estimates will be inefficient if
slope homogeneity restrictions hold.



between the PMGE and the MG estimates. In situations where those cross-equation
restrictions cannot be rejected, the PMGE produces more efficient estimates. Pesaran, Shin,
and Smith (1999) show that such efficiency gains can be very large in small samples, so the
PMGE should be clearly preferred in those situations.

Two main issues arise in the estimation of (4). One issue is the inclusion is the
stationarity or order of integration of the variables involved and whether the respective long-
term relationships are correctly estimated for all possible combinations of variables with
different orders of integration. Pesaran and Shin (1998) have shown that if there is a unique
vector defining the long-run relationship among the variables involved, the ARDL
specification yields consistent estimates of that vector—no matter whether the variables
involved are I(1) or I(0)}—provided that the lag structure (as defined by p and q) is suitably
chosen. In these circumstances, the estimated t-ratios can be given a classical interpretation,
allowing us to undertake the standard significance tests, A major advantage of the ARDL
specification in this case is to dispense with the pre-testing of the variables for unit roots—a
procedure which is marred by the lower power of unit root tests and the controversy about
their small sample properties in panels (see, e.g., O’Connell, 1998). The question is then
whether we can safely assume that there exists just one vector tying up the variables in the
long-run. In a bivariate case, the issue is simpler but it can become very controversial in a
muitivariate context. In those circumstances, Pesaran (1997) makes a strong case for the use
of economic theory in taking a stand on the matter. In our case, the underlying theoretical
model postulates the existence of just one vector tying fiscal deficits, narrow money, and
inflation in the long-run. We work with this premise through the remainder of this paper.

A related econometric issue is causality. The existence of a long-run equilibrium
vector does not necessarily imply that the right-hand side variables “cause” the left-hand side
variable in (4). If the variables are I(1) and cointegrated, the statistical property of
superconsistency ensures that endogeneity biases will vanish as T tends to infinity. But if
7,{G-T)/ M1, and x, are all I(0}, the endogeneity issue may be critical, since both the
ratios of the fiscal deficit to GDP (particularly its nominal interest payment component) and
the size of the inflation tax base (M1/GDP) tend to be affected by inflation. 10 Although it can
be argued that the feedback effects of inflation on these variables are likely to be weaker in
the long-run, the robustness of the results to potential endogeneity biases should be tested.
One way is to instrument the (G —T')/ M1 variable using its lagged values. The problem with

this procedure is that lagged values of (G—-T)/ M1 may be a very bad instrument for current
changes in the stance of fiscal policy.'' One alternative is to use a deficit measure that is less

¥ With regard to other explanatory variables we consider, such as world inflation and oil
prices, the exogeneity assumption seems clearly warranted.

' This was case for several countries in the sample, Regressing current values of
(G-T)/ M1 on its lags as well as on lagged inflation yielded R*’s below 0.5 in quite a few
cases.
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influenced by the inflation component of nominal interest rate payments, such as the
operational deficit concept or, even more stringently, the primary deficit.'? Another
alternative is to check the sensitivity of the coefficient on (G—T)/ M1 to the exclusion from

the sample of countries that experienced long-periods of high inflation and bouts of
hyperinflation, since it is precisely in those circumstances when the fiscal deficit have been
shown to become highly endogenous (see, e.g., Sargent, 1982; Franco, 1990). Due to data
limitations, it was not possible to obtain sufficiently long data series on the operational
deficit measure for most EM countries. We did experiment, however, with the primary deficit
measure and the exclusion of high and hyperinflation inflation countries from the sample.
The results are reported below.,

III. ECONOMETRIC RESULTS

The null hypothesis we seek to test is that there exists no long run relation between
government deficits and inflation. As discussed above, the main econometric technique we
use is the PMGE. However, MG and heteroscedasticity-corrected fixed effects estimates are
also reported, both to evaluate the robustness of the results to the use of different methods
and permit comparability with other studies. Among other things, this should help answer the
question of whether the failure of other studies in detecting a significant relationship between
fiscal deficits and inflation are due to differences in econometric techniques, in model
specification, or sampling.

The data set spans 23 countries and 31 years over 1970-2000, for a total of 656
observations."® Data sources are the IMF’s Government Financial Statistics, the International
Financial Statistics, and the World Economic Outlook database, with the sole exception of
the series on China’s fiscal deficit which was obtained from the Asian Development Bank.
Unless otherwise noted, the dependent variable is the percent change of consumer price
inflation. Money stock for any given year is measured as the arithmetic average of that year’s
end-December stock and the preceding year’s end-December stock of domestic M1 (ie.,
excluding foreign-currency denominated deposits). The main fiscal deficit measure is the
nominal deficit of the central government, including transfers and net interest payments.'*

'2 See Tanzi, Blejer, and Teijero (1993) and Atiyas et al. (1999) for the concept and
measurement of the operational deficit measure,

¥ Observations for two countries (China and Hungary) only start from 1980 and a few others
from the mid-1970s. So, the panel is unbalanced.

' Long series on broader fiscal deficit measures comprising local governments and including
central bank losses proved impossible to obtain on a consistent basis for all countries. While
the distinction is relatively unimportant for countries where the fiscal system is highly
centralized (most Asian countries), level differences between central and general government
deficits have been substantial in some cases (notably in Latin America), Yet, an inspection of
data for some fiscally decentralized countries for which both measures are available indicates
(continued)
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However, as discussed above, we also report results for the primary deficit measure, ie.,
once the interest payments are excluded. Period and sub-period averages of the actual values
of these variables over 1970-2000 are provided in Table 2.

Table 3 presents the results for the simple bivariate specification of (4), i.e., assuming
that x: . is an empty set.'® The first panel uses the nominal deficit measure (including interest

payments) and shows that standard errors associated with PMGE are far smaller than those
associated with fixed effects and MG estimators, with t-ratios well above the standard

1 percent or 5 percent significance levels. The Hausman test cannot reject the long-run
homogeneity restriction at the usual 5 percent or 10 percent levels, suggesting that the PMGE
is more efficient than the MG estimator and should be preferred. The estimated long-run
coefficient of 0.35 indicates that a 1 percentage point reduction in the ratio of fiscal deficit to
M1 should lead to a long-term reduction in inflation of about a third of a percentage point.
Given that the ratio of M1 to GDP typically lies in the 5 to 20 percent range (see Table 2),
this implies that a 1 percentage point reduction in the ratio of fiscal deficit to GDP would
lead to 2 to 7 percentage point reduction in the inflation rate. The estimated coefficient of —
0.44 for the error correction term indicates that about 45 percent of the deviation from the
long-run equilibrium following a shock is corrected for within one year.

The second panel of the table uses the more standard specification which scales
nominal deficit by GDP. The PMGE estimate of the coefficient on the deficit variable is
similar to those of the upper panel; however, since G-T is now scaled by GDP rather than by
M1, the estimated impact of changes in the fiscal balance on inflation is lower. However, the
t-ratio on the coefficient on (G —T)/GDP is also much lower indicating that £ is not so
precisely estimated. At the same time, the point estimates using static fixed effects and the
MG estimator are implausibly high.

One possible reason for the poor performance of the latter specification is the
presence of non-linearities in the fiscal deficit-inflation relationship. Note that in the above
specification a 1 percentage point change in(G—T')/ GDP leads to the same x percentage
point fall in inflation regardless of the level of inflation, which may be unrealistic. A simple
way to address this problem is to measure inflation by the approximation 7 ~ In(l+7),asin
Fischer, Sabay, and Végh (2000). In this case, the percentage point response of inflation

that they have tended to move together. Thus, we would not expect our results to change
substantially if more comprehensive fiscal balance measures could be used.

® In all regressions, the optimal lag structure (p,q) was chosen by the Schwartz Bayesian
Criterion (SBC) and constrained to (p,q) < 2 in order to conserve on degrees of freedom.
Limiting the number of lags to at most two is a commonly used procedure for models
involving a large number of parameters and estimated with annual data. In more than half of
the countries, the SBC indicated that one lag of the dependent variable was enough.
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to percentage point changes in (G -7}/ GDP will increase as inflation rises.'® At the same

time, since the log approximation helps flatten out extreme variations in the inflation rate,
this way of measuring inflation plays down the impact of outlier observations, such as during
hyperinflations. Panel ¢ of Table 3 presents the results using this alternative measure of
inflation. As expect, estimates using static fixed effects and the MG estimator now look
much more reasonable, pointing to a substantially stronger effect of fiscal consolidation on
inflation compared with those of panel 3.b. Indeed, the fixed effect estimate of 3 is close to
that obtained by Fischer, Sahay, and Végh (2000) which found that a 1 percentage point
reduction in the ratio of fiscal deficit to GDP tends to lower inflation by 4.2 percent in high
inflation countries. Also as expected, the PMGE estimate is virtually unaffected by the use of
the log approximation, reflecting its robustness to outlier observations as discussed earlier.

The bottom panel of Table 3 reports the results using the primary deficit concept and
keeping the Fischer, Sahay, and Végh {2000) log approximation measure of inflation. The
Hausman test cannot reject the cross-equation homogeneity restriction, and the PMGE
coefficient on the deficit variable is strikingly close to the estimates using the nominal deficit
concept. The associated t-ratio is also reasonably high, and the error correction coefficient of
-0.4 is very similar to that yielded by the total deficit measure. This suggests that the previous
results have not been seriously distorted by endogeneity biases arising from feedback effects
of current inflation on debt interest payments, at least in the long-term.

In sum, bi-variate panel regressions using the PMGE point to a positive and
statistically significant long-run relationship between government deficits and inflation. This
inference is robust whether one scales the nominal deficit by GDP or by M1, excludes or
includes debt interest payments in the deficit concept, or uses the standard percentage change
measure inflation instead of its log approximation. The same conclusion would not follow,
however, if one were to focus on fixed effects or MG estimators, both of which yielded

disparate point estimates of /4 and generally much lower t-ratios across the various
specifications.

We test next the robustness of our preferred specification—with the total fiscal deficit
being scaled by M1—for omitted variable biases. Table 4 reports results for the inclusion of
two measures of external inflation—the percent changes in the international (US dollar) oil
price, and a measure of global inflation provided in the IMF’s International Financial
Statistics.'” Once again, Hausman tests indicate that the long-run homogeneity restriction

' This can be readily seen by substituting 7 ~ In(1 + 7) and taking the derivative of (1),

o .
which yields: = ((1+ x) . Thus, for given estimate of £, the impact of
y A(G_T)/GDP] pl+7) g /) p

a percentage change in the fiscal deficit/GDP ratio on inflation will be higher as 7 increases.

17 For discussion of the channels through which these two variables can affect inflation trends
in emerging markets, see International Monetary Fund (2001).
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cannot be rejected at a 5 percent level; hence, the PMGE ought to be preferred to fixed
effects and MG estimators. The estimated coefficients on oil price changes and world
inflation turn out to be associated with very high t-ratios, indicating that those two variables
have a statistically significant and positive long-term impact on EM inflation. Consistent
with the findings of other studies, the quantitative impact of oil prices on domestic EM
inflation is modest (see Loungani and Swagel, 2001), whereas the impact of world
inflation—which largely reflect developed country trends—is substantial, indicating that

a percentage point increase in world inflation leads a one-third of percentage point increase
in emerging market inflation in the long-term. The addition of these two explanatory
variables do not change the statistical significance of the inflation-fiscal deficit connection:
not only does the fiscal deficit variable continue to be estimated with striking precision, thus
yielding a very high t-ratio, but also its coefficient of 0.31 is very similar to that obtained
with the bivariate specification (see Table 3). As previously, if only fixed effects or MG
estimators had been considered, one would be inclined to (incorrectly) accept the null of no
significant relationship between the fiscal deficit and inflation.

The significance of previous results also proved to be robust to the inclusion of two
other explanatory variables. One is openness to foreign trade. The hypothesis that inflation
tends to be lower in more opened economies is a direct and testable implication of the time-
inconsistency theory of monetary policy.® As argued in Romer (1993) and Lane (1995), the
benefits of an expansionary monetary policy tend to be smaller in an economy with a larger
share of imports in GDP because: (i) the weight of the home goods sector will be smaller
implying that the impact of monetary expansion on domestic employment will be reduced;
and (ii) the currency depreciation resulting from the monetary expansion will raise domestic
inflation by more than in a closed economy. So, a negative cross-sectional relationship
between inflation and openness should be expected. Our results, however, lend little support
to the view of openness as an independent contributing factor to lower long-run inflation.
When openness (measured as in Romer, i.e., the ratio of imports to GDP) is included in the
regression alone, 1t has the expected sign and vields a t-ratio of —3.1. However, when oil
prices and world inflation are included, the openness variable becomes statistically
insignificant (Table 5). And when the fiscal variable is included, the openness variable
changes sign and turns out to be positively related to inflation, inconsistent with the Romer-
Lane story. Such a dependence of the openness coefficient on the inclusion of the fiscal
deficit variable in the equation seems to suggest that, if greater trade openness contributes to

'® The other testable hypothesis derived from the time inconsistency theory and which has
been examined in previous studies is that inflation tends to be lower in countries with more
independent central banks (Cuckierman et al., 1992; de Haan and Kooi, 2000). However, the
lack of time series on central bank independence measures for our sample of countries during
the 1970-2000 period prevented us from testing its significance.
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lower inflation, it may be via the fiscal channel—for instance, by imposing greater discipline
on the behavior of the fiscal authorities."®

The other potentially important determinant of inflation is the exchange rate regime.
It can be argued, for instance, that fixed exchange rate regimes, by tying domestic inflation to
that of a lower inflation country and being more conducive to fiscal and monetary discipline,
tend to lower inflation rates (Gosh et. al., 1995). We have tried to capture differences in
exchange rate regimes by including in the regressions a dummy variable defined as one for
pegged exchange rate regimes and zero otherwise, based on the IMF’s de jure classification
of exchange rate arrangements. However, no evidence was found of a statistically significant
relationship between pegged exchange rates and inflation. As shown in Table 6, even though
the respective short-run coefficient yields the expected negative sign, the associated t-ratio is
well below usual levels of statistical significance—a result that holds regardless of whether
one uses the PMGE, the MG or static fixed effects estimators. Setting aside the well-known
problems with de facto vs. de jure classification methods, a rationale for the results of
Table 6 is that the direct impact of fixed exchange rates on inflation is mainly through the
fiscal channel, consistent with the view that pegged exchange rate regimes are more
conducive to fiscal discipline than flexible exchange rates.? This interpretation is supported
by the estimates, which show a significant drop on the coefficient of the deficit/M1 variable
once the exchange rate dummy is added to the model.

Finally, we test the robustness of the previous results for the presence of outliers.
While it has been noted that the PMGE is better suited to handle extreme observations than
static or dynamic fixed effects estimators, one should still examine whether coefficients
change radically once countries that experienced very high or hyper-inflations are excluded
from the sample as, for instance, Fischer, Sahay, and Végh (2000) have found. The three
countries in our sample with very high historical inflation rates and which also underwernt
hyperinflations are Argentina, Brazil and Peru. Table 7 reports the results once they are
excluded from the sample. Not only does the coefficient on the fiscal deficit remains the
same and continues to yield a very high t-ratio, but also the significance of the other two
explanatory variables—oil price changes and world inflation—remain unaffected. Since the
exclusion of these variables also serves as an additional test for potential endogeneity biases
as discussed above, the results of Table 7 provide further support for the robustness of the
estimates reported in Tables 3 and 4.

" A recent study has found a positive correlation between openness and government size
(Rodrik, 1998). It has been suggested that this positive correlation may reflect the use of
government spending as an external risk-reducing device.

%% This belief has been qualified, however, by Fatas and Rose (2001) and more radically
questioned by Tornell and Velasco (2000). The results of Table 6 have also to be cautioned
by the difficulties in distinguishing between the regimes on the basis of a de facto v. de jure
classification system. See Levy-Yeyati and Sturzenegger (2000).
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To sum up, the fiscal deficit-inflation relationship appears to be positive, relatively
strong, and statistically significant in EMs. The estimates presented proved to be remarkably
robust across a wide range of specifications. With the ratio of M1 to GDP being typically in
the 5 to 20 percent range (see Table 2), the estimated coefficient of 1/3 on (G-T)/M1 implies
that a 1 percentage point reduction in the ratio of fiscal deficit to GDP typically leads to a
1’2 to 6 percentage point reduction in the equilibrium inflation rate. As discussed above,
those figures are roughly consistent with the semi-elasticity figure reported by Fischer, Sahay
and Végh (2000) for high inflation countries. However, in contrast with those authors as well
as with the bulk of the literature, we find that those estimates are statistically significant for a
wider range of inflation rates.

This leads us to the question of why previous cross-country econometric studies have
not found such a strong association between fiscal deficits and inflation. One main reason
appears to be the use of econometric techniques unsuitable for modeling inflation dynamics
or handling highly heterogenecus panels. Indeed, we have shown that the use of standard
fixed effects estimates generally yield low t-ratios and unstable coefficients across the
different specifications considered; the same applies to the MG estimator, reflecting its
failure to make use of the information contained in the cross-equation restrictions. The other
possible reason for our distinctive results is the choice of countries. To the extent that fiscal
dominance tends to be more prevalent among EMs and access to external financing is more
restricted than for advanced countries, the higher the likelihood of one’s finding a tighter
relationship between fiscal deficits and inflation in panels comprising only EMs. Thus, one
interesting extension of this paper would be to apply the same econometric framework to a
broader sample of countries comprising also advanced economies, and examine the
generality of our results.

IV. CONCLUSIONS

Economic theory postulates a clear causal connection between fiscal deficits and
inflation in the long-run. However, this relationship is not easily detectable in the data. One
reason is the complex short-run dynamics of high inflation processes: as stressed by Calvo
and Végh (1999) in their recent survey of the literature, once inflation rises to double- or
triple-digit levels, strong feedback effects between the main macro variables make it very
hard to identify the ultimate culprit(s). The other reason is that the relationship between fiscal
deficits and inflation tends to be less obvious in countries with institutional arrangements that
curb fiscal dominance, and that have wide access to external financing and broader
seignorage tax bases. To the extent such cross-country differences can be considerable, they
make it harder to uncover a strong and stable relationship between the two variables in panels
with highly heterogeneous country groups. These problems have no doubt plagued previous
studies, which had little success in establishing a statistically significant connection between
inflation and fiscal deficits across a broad range of countries and inflation rates,
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This paper has sought to address these empirical problems by: (i) using a theorctically
grounded model that scales the fiscal deficits by narrow money so as to control for
differences in the inflation tax base; (ii) employing an econometric specification that allows
for rich dynamics, does not constrain the short-run parameters of the model to be the same
across countries, and explicitly distinguishes between short- and long-run relationships in the
panel; and (iii) focusing on EMs. The main findings can be summarized as follows. First,
fiscal deficits bear a strongly positive and statistically significant long-run relationship with
inflation, The statistical significance of this relationship appears to be robust to variable
addition tests, the use of alternative fiscal deficit measures, and the exclusion of
hyperinflation episodes from the sample. Second, the hypothesis of cross-country
homogeneity of this long-run relationship cannot be rejected; this is so despite wide
differences in the estimated short-run coefficients across countries. Third, only world
inflation and oil price changes proved to be significant independent determinants of inflation
besides fiscal deficits. Two other variables much heralded in the inflation literature —
openness to foreign trade and the distinction between fixed vs. flexible exchange rate
regimes—did not yield results consistent with the theoretical priors. In all specifications
considered, the statistical significance of those two variables could only be maintained as
long as the fiscal variable was omitted. This possibly suggests that trade openness and fixed
exchange rates contribute to lower inflation mainly through the fiscal channel.

As always with empirical work, care must be taken not to infer too much from the
data. This is especially advisable when dealing with a phenomenon as complex as inflation,
in which several variables interact dynamically and non-economic factors may play a role.
Bearing in mind this caveat, some clear policy implications follow from our results. First,
fiscal consolidation appears to be a key requirement for long-lasting price stability. Second,
the external environment—specificaily through low oil prices and monetary stability in the
developed world—also plays a crucial role. Putting the two together, it appears that the
dramatic decline in EM inflation over the past ten years or so can be largely explained by
domestic fiscal consolidation aided by falling world inflation and—to a lesser extent—lower
oil prices.

Third, a given deficit will tend to produce more inflation in countries with lower
levels of monetization or narrower inflation tax bases. On the one hand, this corroborates the
findings of previous authors indicating that the relationship between inflation and the ratio of
fiscal deficit to GDP is non-linear: the higher the inflation rate and the lower the inflation tax
base, the greater the inflationary impact of the deficit. On the other hand, the dependence of
inflation on the size of the inflation tax base also implies that other factors that affect private
sector holdings of domestic money will also impact on inflation. One such a factor that has
especial relevance to some EMs is currency substitution and the dollarization of financial
intermediation. To the extent that the ratio of domestic M1 to GDP in a semi-dollarized
country is much lower than that in a non-dollarized economy, the same fiscal deficit
{measured as a ratio to GDP) will tend to produce a higher inflation in the dollarized
economy, simply because of differences in the size of the respective inflation tax bases. This
corroborates the conventional wisdom that stricter fiscal discipline is required under partial
dollarization, if exchange rate stability and low inflation are to be preserved.
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Table 1. Inflation in Developed Countries and Emerging Markets 1/
(percent a year)

1900-13 1930-39  1950-60  1961-70  1971-80  1981-90  1991-95 1996-2000 2000
Advanced Countries 1.5 0.3 4.3 4.0 10.8 8.1 39 2.0 2.5
All Selected Emerging Markets 1.1 2.0 142 17.5 27.8 119.8 30.4 13.0 7.2
Selected Emerging Markets exc.
Indonesia, Venezuela, Turkey, and 1.1 3.2 14.8 18.5 39.1 136.5 824 8.1 4.3

Zimbabwe

Sources: Mitchell {(1998) and IMF's International Financial Statistics .
1/ Annual change in the log of the consumer price index.
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Table 2. Emerging Market Countries: Selected Variables
(Percent of GDP unless otherwise noted)

Periods Inflation Total Fiscal Primary Balance / Government Oil Prices !  Global Prices ! Imports / GDP M1/ GDP
(CP1) ! Balance / GDP Expenditures /
GDP GDP

All Emerging Markets

1971-80 21.53 -4.72 -3.49 22.39 43.93 10.37 23.39 15.52
1981-85 43.53 -5.38 22,11 30.54 -6.07 15.45 25.05 15.86
1986-90 168.33 -3.87 0.27 28.78 2.19 16.61 2403 14.19
1991-95 89.66 -2.73 1.60 27.71 -5.28 18.40 29.49 14.51
1996-2000 24,43 -2.94 1.66 28.08 15.06 592 3292 15.97
Latin America
1971-80 56.71 -2.34 -1.94 15.50 43.93 10.37 15.65 11.17
1981-85 100.19 -4.21 -1.41 21,53 -5.66 15.49 15.02 8.91
1986-90 606.23 -4.39 0.37 20.62 2.19 16.61 15.80 7.50
1991-95 179.23 -0.91 1.81 19.40 -5.28 18.40 18.11 6.77
1996-2000 14.18 -1.96 0.64 20.01 15.06 5.92 19.97 7.75
Asia
1971-80 10.17 -3.47 -2.33 16.66 43.93 10.37 19.86 13.40
1981-85 8.34 -5.00 -2.36 20.09 -5.66 15.49 2535 14.51
1986-90 6.51 -3.19 0.45 19.80 2.19 16.61 26.40 15.78
1991-95 8.60 -1.23 1.85 18.68 -5.28 18.40 33.54 17.27
1996-2000 6.83 -2.81 0.18 18.87 15.06 592 38.28 19.11
Europe 2
1971-80 6.10 -2.53 -2.02 18.63 43.93 10.37 24.42 16.21
1981-85 14.22 -2.35 -1.24 38.01 -5.66 15.49 24.31 18.54
1986-90 44.92 -2.47 -0.15 39.06 2.19 16.61 24.24 14.44
1991-95 156.63 -4.49 0.81 3791 -5.28 18.40 34.40 13.74
1996-2000 65.29 -3.43 2.51 36.06 15.06 5.92 41.09 13.27
Africa and the Middle East
1971-80 13.12 -10.55 -7.68 38.77 43,93 10.37 33.64 21.29
1981-85 51.38 -9.08 -3.44 44,15 -7.30 15.35 35.55 21.46
1986-90 15.65 -5.41 0.40 35.65 2.19 16.61 2968 19.04
1991-95 14.19 -4.28 1.93 34.86 -5.28 18.40 31.92 20.25
1996-2000 11.41 -3.55 3.32 37.37 15.06 5.92 32.36 23.74

...6'[_

Sources: International Financial Statistics; and IMF siaff estimates.
1/ Average annual percent change.
2/ Includes Bulgaria, Czech Republic, Hungary, Poland, Russia, and Turkey.
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Table 3. Estimates of Inflation on Government Deficit

a) Total DeficitM1
Pooled Mean Mean Group Static Fixed Individual
Estimator Estimator Effects Estimate  Hausman Test
Govemnment deficit/M1 0.35 2.13 1.35 2.51
t-ratio 18.94 1.0 1.69
p-value 0.11
Error correction coefficient -0.44 -0.56
t-ratio -5.36 -7.27
b) Total Deficit/GDP
Pooled Mean Mean Group Static Fixed Individual
Estimator Estimator Effects Estimate  Hausman Test
Government deficit/GDP 0.27 38.70 14,22 3.16
t-ratio 2.52 1.79 2.01
p-value 0.08
Error correction coefficient -0.44 -0.49
t-ratio -7.00 -7.65
¢) Total Deficit/GDP, inflation = 1a (1 + )
Pooled Mean Mean Group Static Fixed Individual
Estimator Estimator Effects Estimate  Hausman Test
Government deficit/GDP 0.33 6.50 2.98 4,13
t-ratio 2.74 2.12 3.13
p-value 0.04
Error correction coefficient -0.41 -0.46
t-ratio -5.79 -6.99
d) Primary Deficit/GDP, inflation = Iz (1 + )
Pooled Mean Mean Group Static Fixed Individual
Estimator Estimator Effects Estimate  Hausman Test
Primary deficit/GDP 0.30 0.89 61.2 1,19
t-ratio 4.27 4.27 1.09
p-value 0.28
Error correction coefficient -0.42 -0.42
t-ratio -6.06 -5.94
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Table 4. Estimates of Inflation on Gevernment Deficit, Qil Prices,
and World Inflation.

Total Deficit/M1, Oil Prices, and World Inflation

Pooled Mean  Mean Group Static Fixed Individual
Estimator Estimator Effects Estimate Hausman Test

Government deficit/M1 0.31 1.34 1.42 1.59

t{-ratio 16.50 1.64 1.73

p-value 0.21
Change in world oil prices 0.68 0.16 0.23 0.29

t-ratio 9.06 1.03 1.92

p-value 0.59
World inflation 0.32 6.90 7.44 3.32

t-ratio 8.41 1.91 1.96

p-value 0.07
Joint Hausman Statistic 333
(p-value) 0.34
Error correction coefficient -0.58 -0.711

t-ratio -7.83 -9.41
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Table 5. Estimates of [nflation on Openness, Qil Prices, World
Inflation, and Government Deficits.

a. Openness, Oil Prices, and World Inflation

Pooled Mean Mean Group Static Fixed Individual
Estimator Estimator Effects Estimate Hausman Test

Openness -0.03 -3.31 -1.90 1.02

t-ratio -1.01 -1.02 -1.37

p-value 0.31
Change in world cil prices 0.05 -0.09 0.10 0.96

t-ratio 6.82 -0.62 1.27

p-value 0.33
World inflation 0.09 6.59 6.45 293

t-ratio 2.04 1.74 1.76

p-value 0.09
Joint Hausman Statistic 3.29
(p-value) 0.35
Error correction coefficient -0.50 -0.58

t-ratio -8.28 -8.18
b. Openness, Oil Prices, World Inflation, and Total Government Deficit

Pooled Mean Mecan Group Static Fixed Individual
Estimator Estimator Effects Estimate Hausman Test

Government Deficit/M 1 0.34 1.82 1.44 2.04

t-ratio 19.18 1.75 1.76

p-value 0.15
Change in world oil prices 0.08 0.18 0.22 0.21

t-ratio 9.30 0.82 1.93

p-value 0.65
World inflation 0.33 4,76 7.32 2.17

t-ratio 7.97 1.58 1.96

p-vahie 0.14
Openness 0.35 .15 -2.50 0.00

t-ratio 4.48 0.02 -1.27

p-value 0.98
Joint Hausman Statistic .27
(p-value) 0.51
Error correction coefficient -0.62 .76

t-ratio -8.16 -8.64




Table 6. Estimates of [nflation on Government Deficit, Oil Prices, World
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Inflation, and Fixed Exchange Rate Dummy.

Pooled Mean  Mean Group Static Fixed Individual
Estimator Estimator Effects Estimate Hausman Test

Government deficit/M1 0.09 i.26 1.45 2.11

t-ratio 4.63 1.56 1.78

p-value 0.15
Change in world oil prices 0.06 0.06 0.23 0.00

t-ratio 9.29 0.52 1.83

p-value 0.98
World inflation 0.23 7.42 7.74 3.27

t-ratio 8.00 1.96 2.00

p-value 0.07
Joint Hausman Statistic 3.70
{p-value) 0.30
Error correction coefficient -0.66 -0.74

t-ratio -10.13 -9.76
Fixed Exchange Rate Dummy -29.37 -55.05 -45.62

t-ratio -1.16 -0.83 -1.20




Table 7. Estimates of Inflation on Government Deficit, Oil
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Inflation, excluding Countries that experienced Hyperinflation 1/

Pooled Mean Mean Group Static Fixed Individual
Estimator Estimator Effects Estimate  Hausman Test

Government deficit/M1 0.31 0.31 0.28 0.00

t-ratio 1642 1.06 9.72

p-value i.00
Change in world oil prices 0.08 0.07 0.09 0.00

t-ratio 9.07 0.75 1.34

p-ratio 0.96
World inflation 0.32 0.46 0.37 0.18

t-ratio 8.40 1.44 3.15

p-value 0.67
Joint Hausman Statistic 0.69
(p-value) 0.88
Error correction coefficient -0.56 -0.69

t-ratio -6.89 -8.18

1/ Namely: Argentina, Brazil, and Peru.
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Appendix 1

We derive the specification of the fiscal deficit-inflation relationship from a very
simple model—a small open economy version of the class of general equilibrium models
surveyed by Ljungqvist and Sargent (2000). In this framework, money plays a role in the
determination of macroeconomic equilibria through a reduction in transactions costs
(“shopping time™). Our stylized economy has an one-good endowment, flexible exchange
rate and prices, and faces an exogenous world interest rate. It is inhabited by infinitely living
households and a government whose behavior are described as follows.

Households

The representative household is endowed, in each period of time, with a constant
quantity of the only good y, (where y: > 0), and has the following lifetime utility function
defined over consumption (c) and leisure (z,):

> Futco) A1)

where 0 is the subjective discount factor (0 < £ < 1), and u(...) is assumed to be strictly
increasing in ¢, and, and strictly concave. The household is subject to a sequence of budget
constraints given by:

P
Cl+bttl+%:y:_q+bfp+ﬁ (AZ)
R p b;

where b7 is the real value of the household holdings of one-period financial assets that mature
at the beginning of period t, these assets are denominated in period t consumption units; m
are the household’s holdings of money balances; 7, is a tax at period t; p, is the price level;
and R is the international gross rate of return on one-period financial assets, The initial
stocks of b7 and my are given.

In order to consume, the household has to spent time shopping. In each period, the
household has one unit of time, which can be allocated to leisure (1;) or shopping (sy):

L+s, =1 (A3)

Shopping time is directly related to the level of consumption and inversely related to
the amount of real balances the household has (my.1/p,):
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5, = S(c,, Mty (A4)
P

Whel'e S, Sc, Scc, Srn,"p,mfp > 0 aIld Smfp alld Sc’n]/p < O.
The first order conditions with respect to ¢, 7, but, and myy are:

'm:+l

uc(crslt)_’lr_ﬂsc(cn )=0 (AS)
ul(ct’tx)—¢t =0 (A.6)
4,
~ g a0 (A7)
_‘iwﬂsmfp(cram”l)‘l_ﬂﬁ_':o (A8)
p! p.r .pr le

From equations (A.5) to (A.8), one obtains the money demand function:*'

%=Md(c.,%) (A.9)

b, ’
.. . R
where Ry = % and M%is increasing in both ¢, and R":‘ .

1+1

Government
The government budget constraint is given by:

g
%=T;+b;g"g:+% (A.10)

where &¢ is the real value of the government’s net financial asset holdings, denominated in

consumption units of period t; M, is currency issued by the government in early t. Note that if
bf <0, the government is a net borrower in period t. Finally, 5% and My are given.

mt+|

uC(C},l—S(C” ))
?! Indeed one gets, (1-—2)[ B _g(c, ]+, (c 2ty =0,
m. P
u,(c,,1-S(c,,—L)) b :
I

I
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International arbitrage conditions
In the absence of trade restrictions and taxes, purchasing power parity (PPP) holds:
p=ep (A.11)

where ¢, is the nominal exchange rate (domestic currency price of one unit of foreign
currency) and p; is the foreign price level. Similarly, in the absence of capital account

restrictions and taxes, the uncovered interest rate parity condition will hold:

(+i,,)=(1+1,)x (A.12)
e

where 1+ and 1+i't+1 are the domestic and foreign gross nominal interest rates. Note that

14i, =X (A.13)
and
. _K
1+i = X (A.14)
From (A.11) and (A.12) 1t follows that:
R=FK (A.15)

The economy wide budget constraint

Assuming m, = M, , for all t, and substituting (A.10) into (A.2), we obtain
b

‘};—tl“=y;_c;“g;+b; (A16)

]

where b, =b",+b,%, is the net foreign asset holdings of the economy as a whole and by is
given, so that the current account is defined as 5, -5

x

Stationary Equilibrium

Assume that
£, =8,7120, r,=rvVtzl, bE =P Vi1
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and note that the economy at time 0 may not be in stationary equilibrium
equilibrium,

Using (A.17) into (A.5)-(A.8) yields:

R=R =g"

A owr ey - pw,)

Substituting {(A.17)-(A.18) into (A.10) yields:

g—r+bg%§-‘l=w(Rm)(1—R,,)

APPENDIX I

. In stationary

(A.17)

(A.18)

(A.19)

where the term in the right hand side is seignorage. Noting that the inflation rate ~is equal to

1-R_, we can re-write the expression above as:

— g(R_l)
plg-r+b “r ]
M

T=

(A.20)

which is the long-term relationship we shall examine empirically. It states that the rate of
inflation is directly proportional to the size of the general government deficit (including
transfers and interest payments) scaled by narrow money; or equivalently, that inflation is
directly proportional to the product of the ratio of fiscal deficit to GDP by the inverse of the

ratio of narrow money to GDP.
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