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JAMES M. POTERBA
JULIO J. ROTEMBERG

Inflation and Taxation with

Optimizing Governments

A GOVERNMENT CAN SATISFY ITS BUDGET CONSTRAINT
either by printing money or by levying taxes. Each method of finance has effi-
ciency costs. Higher inflation rates may adversely affect the economy’s transac-
tion mechanism and lead to inefficiencies in contracting. Higher taxes may dis-
tort labor supply, saving, and investment decisions. Numerous authors have
examined the optimal inflation rate in the presence of tax finance, describing the
behavior of governments concerned only with minimizing the deadweight
burden of raising a given revenue.! Whether these prescriptions are consistent
with actual government behavior is an unresolved and relatively unstudied issue.
Mankiw (1987) reports a striking positive correlation between tax burdens and
inflation rates in the postwar United States, a finding consistent with the predic-
tions of these optimizing government models.

This paper extends previous work on the interaction between taxes and infla-
tion. We present new empirical evidence on the correlation between inflation and
tax rates in a sample of OECD countries, and conclude that optimizing models
with time-invariant tastes cannot explain the observed correlations in most coun-
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tries.2 This means that other considerations must be important determinants of
inflation rates. One possibility is that governments choose inflation and tax rates
based on stabilization objectives. Alternatively, the government’s dislike for in-
flation may vary over time for political or other reasons. We discuss these issues
in the conclusion.

Models with and without commitment imply a positive relationship between
the inflation rate and tax rates. In both cases, the marginal social cost of raising
additional revenue with the inflation tax is an increasing function of the inflation
rate. The marginal deadweight burden of tax finance also rises with the tax rate.
An optimizing government which equates the marginal social costs of obtaining
revenue from inflation and taxation will therefore raise both the inflation rate
and tax rates in response to higher revenue demands.

Readers who pay serious attention to the actual pronouncements of policy-
makers may believe that revenue considerations have no place in a positive the-
ory of monetary policy. Central bankers rarely, if ever, mention the seigniorage
that results from alternative monetary policies. While we view this as evidence
against the class of optimizing models studied below, it might nevertheless be
possible to reconcile the speeches of policymakers with the optimizing govern-
ment models. When government spending is high, governments tend to raise
taxes and also to increase debt finance. Central bankers who react by purchasing
government bonds with newly minted money, thereby raising seigniorage rev-
enues, may rationalize this behavior with fear of high interest rates generated by
large government debt stocks.3 Their behavior may, however, be consistent with
the predictions of positive models of government based on deadweight burden
minimization.

Our analysis of inflation and taxation is divided into three sections. The first
summarizes the links between inflation and tax policy, first when the government
is able to commit, and then when it is not. Section 2 studies the empirical rela-
tionship between taxes and inflation in the United States, the United Kingdom,
Japan, West Germany, and France. We show that a positive association between
inflation and the level of tax burdens obtains only in the U.S. and Japanese data.
The conclusion discusses why simple positive models of government behavior
such as those analyzed here may be incapable of explaining monetary and fiscal
policy.

1. INFLATION AND TAXATION

This section models an optimizing government’s choice of inflation and tax
rates when these policies are chosen only with regard to their revenue effects. We

2Roubini and Sachs (1988) have independently tested the predictions of the optimizing govern-
ment models with respect to inflation and tax rates. They study a sample of fifteen OECD countries
for the period since 1960 and find virtually no support for these models outside the United States.
30ur analysis only applies if the central government and the central bank are actually cooperating.

Alesina and Tabellini (1988) present a model in which these arms of government behave
noncooperatively.
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first consider the case where commitment is possible, then examine how the ab-
sence of commitment affects the results.

The government’s objective is to minimize the expected total cost of raising
revenue, given by

W) = E S0’k | M0, — v [ 2
=0 P, (1

where p is a discount factor, 8, equals the ratio of taxes to income (a tax rate) in
period ¢, and P, is the price level. We assume that k( ) is a monotone increasing
function while A( ), the tax distortion, is increasing and convex.

The increasing and concave function v( ) gives the benefits from deflation so
that the costs of inflation are —v( ). This function is not just intended to capture
the distortionary effects of inflation on the demand for money, as in Drazen
(1979), Phelps (1973), Kimbrough (1986), and Lucas (1986). Instead, it reflects
the many possible consequences of inflation enumerated by Fischer and Modig-
liani (1978).4 In particular, the government might be concerned with the distribu-
tional consequences of inflation as well as with the difficulties inflation intro-
duces in a world with pervasive nominal contracts.

The government’s budget constraint is described by the evolution of real gov-
ernment debt, b,:

P_

be = b (i) + m ] ——+ g, = 0y, = m, @
t

where m,, g,,and y, denote real money balances, real government spending, and

real income, respectively. The nominal interest rate is i,. We treat government

spending as exogenous, but allow real income to depend on the tax rate. Real

money balances and the nominal interest rate at t depend on anticipated inflation

between ¢t and #+1.5

The Commitment Case

Suppose the government chooses a tax schedule which specifies payments as a
function only of past actions. Absent reputational effects, such a government will
regard all taxes as nondistortionary. While there are distortions from anticipa-
tion of these taxes, they do not influence the government’s ex post actions. A
rather different situation arises when the government chooses taxes which spec-
ify payments as functions of current or future decisions. Such a government’s
choice of tax instruments may be guided by considerations of excess burden. At

4Because we consider relatively many effects of inflation, there is no presumption, as in the more
narrow models of Kimbrough (1986) or Faig (1987), that the optimal tax rate on money is given by
the Friedman rule. This presumption actually disappears as soon as money services are not viewed as
perfect substitutes for other arguments in the utility function (see Romer 1987).

SReal money balances could also depend on income and taxes without altering our substantive
conclusions, although for simplicity we ignore these effects through most of our analysis.
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least in the United States, we routinely take government commitment regarding
tax rates for granted. Income tax schedules are often legislated several years in
advance. This commitment is in part the result of time lags in the legislative
process.

Monetary policy differs from fiscal policy in several important ways. First, the
Federal Reserve can react quickly to changed circumstances: time lags are short-
er. Second, the Fed announces its intentions about future policy only in very
broad terms. There is no counterpart to the publication of future tax tables.
Verifying breaches of commitment by the central bank is therefore much more
difficult than identifying similar breaches by the tax authority. These considera-
tions do not imply that commitment by the monetary authorities is impossible.
Reputational forces might be strong enough to ensure that the money supply
always remains on the agreed-upon path. Whether central banks can commit to
future actions is therefore an emprical matter.

Optimal policies with commitment can be modeled by allowing the govern-
ment, which maximizes (1) subject to (2) at time ¢, to pick a contingency plan for
tax rates and, by choosing future money supplies, for prices at ++1. This plan,
which allows taxes and inflation to depend on the realizations of all ++1 variables
including g,,, and y,,,, is chosen before households choose their money holdings.
Thus, real money demand and interest rates are determined after the government
chooses the next period’s taxes and inflation. The government choosing taxes
and inflation for period #+1 takes as given the end-of-period stock of government
liabilities, b, + m,. The stock of liabilities is the only state variable for the gov-
ernment’s problem, the sole channel through which policy choices in period ¢
affect future values of money demand, prices, and output. The division of these
liabilities between money and bonds, however, depends on the government’s de-
cisions in period .

Holding constant the end-of-period stock of liabilities b, + m,, altering infla-
tion between periods 7and ¢+1 and taxes in period ¢+1 only affects interest rates
and real money demand in period z and output in period ¢+1.6 These shifts leave
the path of government revenue unchanged, so at the optimum they cannot affect
the government’s welfare. Formally, equation (2) implies that the differential
change in the tax rate 6,,, that raises enough revenue to offset a change in
(P,/ P,;,) holding constant the level of government liabilities at the end of period
t+1is

dm, 4 P,
d(Pl/PI'H) Pt+|

Yim(lte)dd,, = | —-m, + (R-P,/P,))

= —m,(1+n)d
m( 77) Pl+| (3)

¢Inflation in period ¢+1 is defined as the change in the price level between ¢ and r+1.
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where we have assumed that real returns, R = (1+i,)P,/ P,,,, are constant. In
our notation, e, is the elasticity of income with respect to taxes and 7 is the
elasticity of money demand with respect to the nominal interest rate. A govern-
ment minimizing social losses in (1) subject to this revenue constraint will choose
tax rates and inflation rates satisfying the first-order condition:

P/ _ h,(6/+l)mr(l+77)
R R e @)

where ¢ = (—v) ™', ¢’ < 0. This expression equates the excess burden per unit
revenue for each revenue source.

Equation (4) implies that positive shocks to government spending that raise
taxes and their associated excess burden should be accompanied by increases in
inflation that raise the marginal excess burden from seigniorage. It also states
that inflation between ¢ and r+1 should be an increasing function of m,/y,,,.
When this ratio is large, the revenue from a given inflation rate is high since, with
commitment, revenue from inflation is obtained at #+1 as people replenish the
money that has been depleted by inflation. When more money is carried over,
these replenishments are larger and the relative cost of inflation is lower.

The No-Commitment Case

When commitment about inflation is impossible, the government in period ¢
can only choose the tax rate and the price level at 7. The government recognizes
that it can cause unexpected inflation at ¢. Of course, if there were no exogenous
uncertainty, the government’s problem at ¢ would be known at 7—1 so there
would be no unexpected inflation in equilibrium. The equilibrium inflation rate
is just that rate at which the government will not choose to induce any unex-
pected inflation.” Inflation will only be finite without commitment if it is none-
theless costly so that the function v( ) does not become degenerate.

Some might argue that the costs of inflation are much lower for a government
that cannot precommit. One of the costs of expected inflation, the increase in
transaction costs due to economizing on money holdings at 7—1, is immaterial for
such governments since the government that picks the price level at # cannot alter
the choice of money holdings at r—1. Many other costs nevertheless remain even
when inflation is unanticipated. For example, the government may be averse to
redistributing wealth between debtors and creditors. Reestablishing the original
distribution of wealth may require the use of distortionary taxes and subsidies.
Alternatively, even unanticipated inflation may distort subsequent behavior by
households and firms in ways the government finds undesirable. For example,
workers may press for premature renegotiation of their contracts, firms may
incur additional costs of changing prices, and individuals may be forced to en-

"The structure of this model resembles that of Barro and Gordon (1983), although they do not
consider the revenue created by inflation.
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gage inadditional financial transactions to restore their liquidity. Indeed, insofar
as the costs of inflation are due to its deleterious effects on nominal contracts,
unexpected inflation may be more costly than anticipated inflation because it has
not been reflected in contracts.

Inthe absence of commitment, the only state variable when taxes and the price
level at ¢ are chosen is the total beginning of period level of liabilities,
9, = b,_,(1+i_,) + m,_,. The government at ¢ then chooses both the tax rate
and nominal money balances at ¢. These choices determine interest rates and the
price level.

At the policy optimum without commitment, the government must be indif-
ferent to small perturbations in the policy mix which leave b,, next period’s be-
ginning of period stock of government liabilities, unchanged. Feasible perturba-
tions thus satisfy

y1(1+€9)d01 == Q'r d(Pt—l/Pz) . (5)

This expression differs from the trade-off in the commitment case because it
excludes the response of money demand and nominal interest rates to expected
inflation. Maximizing (1) subject to (5) gives a first-order condition for the no-
commitment case:

PH h’(ol)[mhl + b:—l(H'iH)]
p° YTy ©)

Inflation is a positive function of both taxes and total government liabilities as a
share of GNP. As in the commitment case, when high deadweight burdens are
being imposed with the tax instrument, higher inflation taxes will also be ap-
propriate. The positive effect of outstanding liabilities obtains because govern-
ments with large nominal obligations will find inflation more attractive than
those with less heavy debt burdens, since inflation erodes the value of these
obligations.$

The inflationary erosion of government liabilities is totally anticipated, at least
in models without stochastic disturbances. It is nevertheless possible for govern-
ments to accumulate stocks of such obligations, provided they are willing to pay
sufficiently high nominal yields. It is even possible for inflaton to raise no rev-
enue: the revenue raised ex post from reducing the value of bonds and money
may be more than offset ex ante by increases in nominal interest rates and reduc-
tions in the demand for real money balances.

8If the government has access to a tax levied solely on the income from government bonds, then it is
again the level of money and not the stock of nominal liabilities outstanding that affects the inflation
rate. The reason is that there is now another instrument for taxing bonds, so there is no need to make
inflation depend on their stock. These issues are explored in more detail in an earlier version of this
paper, available from the authors on request.
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2. THE EMPIRICAL RELATIONSHIP BETWEEN INFLATION AND TAXES

This section evalutes the model of the previous section by examining the rela-
tionship between taxes and inflation in several nations and over several time
periods.® We first consider the empirical counterpart of equation (4), which is
valid with commitment.! Mankiw (1987) estimates an equation similar to this on
postwar U.S. data. We also estimate the empirical counterpart of (6), the first-
order condition that holds without commitment.

To estimate the first-order condition implied by government optimization, we
must specify functional forms for A( ) and v( ), the deadweight losses due to
taxation and inflation respectively. We assume constant elasticity functions
so that our objective function is a generalization of the CES welfare function:
h@,) = 0" and v(P,_,/ P) = k,(P_,/P,) ', for k,, ,, « and B positive
constants. This implies that (4) can be written as

In(P/Pr) = vo+ viIn0) + v,In(m,_\/y) (M

where v, = «/B and v, = 1/B. This specification relaxes Mankiw’s (1987) as-
sumption that the ratio of m,_, to y, is constant.

If the functions 4 ( )and v( ) were literally time-invariant and correctly speci-
fied, equation (7) would hold without error. This literal version of our model is
easy to reject. We are not, however, interested in testing the proposition that the
theory can explain the exact relationship between taxes and inflation, but in
exploring whether the theory can explain a substantial fraction of the movements
in these series. We therefore test the prediction that higher taxes tend to be asso-
ciated with higher inflation by simply adding an error term, ¢, to (7) and estimat-
ing the resulting equation for several countries.

Our estimation employs annual data for five countries: the United States, Brit-
ain, France, Germany, and Japan. Our analysis is confined to taxes levied by the
central government, since this is the level of government choosing monetary pol-
icy. Price indices, measured using consumer prices in each country, are annual
average values. The stocks of money and debt are measured as midyear values or
yearly averages. Since both inflation and the tax rate are highly persistent,
ordinary-least-squares estimation of (7) would recover the trends in the two se-
ries. We therefore add a time trend to (7) and estimate the resulting equation
allowing for residual autocorrelation, or we difference (7) and estimate the result-
ing specification by ordinary least squares.!!

We begin by analyzing the time series evidence for the United States, using two
measures of the tax rate 6,. The first is the ratio of federal government tax receipts

Under our assumption that the Fisher hypothesis holds, the empirical results do not depend on
whether inflation or the nominal interest rate is used as the dependent variable. Mankiw (1987) found
similar results in the United States time series using both dependent variables.

10]t is also valid in a world without commitment if the government has access to taxes on bonds.

'Table 5 also reports instrumental variables estimates.
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to GNP, each measured as flows during the calendar year. If the government
chooses its mix of tax instruments optimally, then the ratio of taxes to GNP is a
summary statistic for the degree of tax distortion. This isa crude tax rate, and it is
available for a long time period. The second measure of the tax burden is the
weighted average marginal tax rate on labor income computed by Barro and
Sahasakul (1986). Their tax measure, including both federal income and Social
Security taxes, is available for the 1916—1985 period. Data limitations restricted
our sample period to begin in 1890, even when we use 7/ GNP for our tax
measure. 2

The results of estimating equation (7) for a variety of different sample periods
are shown in Table 1. The tax rate is positively correlated with the inflation rate
for all the sample periods, but the strength of this correlation is strongest for the
post—World War II period. For the entire 1891-1986 period, a ten-percentage-
point increase in the share of taxes in GNP predicts a one-half of one-percentage-
point increase in the inflation rate. The tax rate and trend, however, explain less
than 6 percent of the variation in inflation rates. The estimates in the AR(1) with
trend and the differenced equations are similar, with slightly larger effects of the
tax rate on inflation in the latter equations. For the period since 1919 but exclud-
ing World War II, the coefficient estimates are close to those for the full sample,
although now the null hypothesis of no tax effect on inflation cannot be rejected
at standard levels.

This conclusion is reversed when the sample is restricted to the postwar period.
A 10 percent of GNP increase in taxes now raises the inflation rate by approxi-
mately 3.4 percent, and the impact coefficient is estimated much more precisely
than for the longer sample periods. When the Barro-Sahasakul marginal tax rate
series is used in place of the tax-to-GNP ratio, the estimated inflation effect of a
tax increase is smaller. A ten-percentage-point rise in the marginal tax rate raises
the inflation rate by just under two percentage points.

The coefficient on log(m,_,/y,) in the full sample equations in Table 1 is
negative, although the null hypothesis that it is zero cannot be rejected at stan-
dard confidence levels. Since the coefficient on this variable is 1/ 8, the negative
estimate is inconsistent with the theory underlying equation (7). The negative
parameter estimates are apparently due to the prewar sample since the estimates
for the post—World War II period suggest a positive effect of the money-to-
income ratio on the inflation rate. The same coefficient pattern, negative in
longer samples and positive for the postwar period, emerges in both the AR(1)
and the differenced esimates.!3

12The Consumer Price Index for the United States is reported in Historical Statistics of the United
States,and was updated using the Economic Report of the President. The money stock is the stock of
high-powered money, reported in Friedman and Schwartz (1982, Table 4.8). The interest rate is the
nominal call money rate, again as reported in Friedman and Schwartz with updates by the authors.
Government debt is measured as the publicly held stock of government debt on July 1 of each year, as
reported in Federal Reserve Board, Banking and Monetary Statistics.

13Mankiw (1987) excludes the m,_, / y, variable, assuming both that the quantity equation holds,
so that m,/y, is constant, and that observations are sufficiently close together (as they are in his
continuous-time theoretical model) so that the difference between m, and m,_; can be ignored. To
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Institutional changes during the postwar period, notably the shift from fixed
to flexible exchange rates in 1973, could affect the stability of the coefficients
linking taxes to inflation rates. We test this possibility by allowing the coeffi-
cients in (7) to differ before and after 1973. The hypothesis of constant coeffi-
cients is not rejected in any of the equations estimated over long sample periods,
either 1891—-1985 or 1919-1985.14 For the postwar period, however, the AR(1)
equations fail the test of subsample stability while the differenced equations do
not. We examine the source of this failure by constraining v, and vy,to be con-
stant, while allowing the intercept and trend coefficients to differ before and after
1973. The null hypothesis of constancy for this subset of coefficients is not re-
jected; the x2(2) statistics are 1.96 when the tax rate variable is 7/ GNP, and 3.66
with the Barro-Sahasakul marginal tax rate series (the .05 critical value for a
x%(2) random variable is 5.99).

Our findings for the United States strengthen Mankiw’s (1987) conclusions
based on the postwar period. To evaluate the robustness of the positive relation-
ship between inflation and tax rates, however, we now consider data from four
additional countries. For France, Germany, and Japan, we draw data from the
International Monetary Fund International Financial Statistics for the postwar
period to construct tax-to-GNP ratios and inflation rates.!> More extensive data
are available for Britain. For the period 1872—-1985, we constructed a tax-to-
GNP ratio using data from British Historical Statistics and various issues of the
Annual Abstract of Statistics. The annual price index was measured using the
Retail Price Index (post-1948) and the Statist price index.!6

Table 2 reports estimates of (7) for these four countries. The positive associa-
tion between inflation and taxes that appears in U.S. data does not generalize.
The French and British data show a statistically significant and negative relation-
ship between tax levels and the inflation rate. In Germany the relation is again
negative although the standard error of the estimated coefficient is too large to
reject the null hypothesis of no tax effect. Only the Japanese data confirm the

verify that our results are not due to our inclusion of log (m,_|/y,), we also estimated a modified
version of (7) excluding this variable. The estimated coefficients on the tax rate variable decline
slightly, and the standard errors increase. The overall conclusions about the links between tax rates
and inflation are not affected by this change in specification.

14The likelihood ratio test statistic for the constant-coefficient hypothesis when (7) is estimated in
levels withan AR(1) correction is 4.26 for the 18911985 sample, and 5.92 for the 1919-40, 1946—85
sample. Both tests have four degrees og freedom (the constant and time trend coefficient are also
allowed to vary). The .05 level of the x “(4) distribution is 9.50.

15SData on annual averages of consumer price indexes, as well as reserve money, government debt
outstanding, gross domestic product, and call money interest rates, were drawn from the IFS. In
some cases these series were spliced together using values from several different IFS publications and
domestic statistical sources. The tax receipts of the central government are reported in the UN Na-
tional Accounts.

'8Interest rates and the stock of high-powered money are drawn from Friedman and Schwartz
(1982, Table 4.9). The stock of government debt is drawn from British Historical Statistics, updated
using the Annual Abstract of Statistics. Implicit in our use of data from the gold standard is the
notion that seigniorage is available even when pounds are measured in terms of a commodity. Seig-
niorage is possible as long as the gold stock held by the government bears no relation to government
currency.



TABLE 2

INTERNATIONAL EVIDENCE ON INFLATION AND TAX RATES

Level Specification
MY

Difference Specification

Sample Constant Tax Rate Trend AR(]) R2 Constant Tax Rate R?
France -.332 —.681 .252 .013 .805 .647 .011 —-.589 .302 .598
1948-1985 (.250) (.123) (.076) (.003) (.095) (.008) (.129) (.075)
Germany 175 —.041 .088 .0014 .595 121 .0014 —.084 .076 .077
1954—1984 (-130) (.107) (.038) (.0011) (.159) (.0022) (.112) (.039)

Japan 1.264 313 .228 -.008 .796 .349 —-.011 472 187 .440
1955-1984 (.337) (.226) (.103) (.004) (.121) (.007) (.230) (.101)

U.K. 734 —.243 778 .010 957 755 .011 —-.236 .789 .765
1872—-1984 (.235) (.051) (.044) (.002) (.026) (.005) (.050) (.044)

U.K. -.501 —-.094 425 .015 772 .502 .015 —-.130 .468 .527
1947-1984 (.170) (.081) (.076) (.003) (.103) (.005) (.085) (.076)

Estimates correspond to equation (7) in the text. Standard errors are shown in parentheses. Equations are estimated using OLS country-by-country with no cross-equation constraints or allowance for

contemporaneous residual correlation.
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U.S. finding of a positive relationship between inflation and taxes. A 10 percent
of GNP increase in the tax burden is estimated to increase the inflation rate by 3.1
percent in the AR(1) specification, and by 4.7 percent in the differenced model.
The estimated effects of the money-to-income ratio are positive in each equation
in Table 2, in contrast to the often negative coefficients for the United States.!”

We repeated our analysis of subsample stability for the equations reported in
Table 2. Constancy of y, and 7y, is not rejected for the United Kingdom, Ger-
many, or Japan. In France, however, there is evidence of parameter instability.
In equation (7) with all coefficients free to change in 1974, the pre-1974 estimate
of y,is—.56 (.10), with an estimated change for the period after 1974 of .79 (.63).
Most of the evidence against parameter constancy arises from the change in the
coefficient on the money-to-income ratio, however. The pre-1974 estimate is .53
(.08), while the change is —.51 (.13).

The first four rows of Table 2 report country-by-country estimates of equation
(4). These estimates ignore the information about inflation rates in one country
that may be contained in the coincident experience of other nations. To remedy
this problem, we also estimated the equations for the postwar period in all coun-
tries using the seemingly unrelated regression technique. The resulting estimates
are shown in Table 3, and are quite similar to the country-by-country findings in
Table 2. The last row of Table 3 reports estimates which constrain y,and -y, to be
constant across countries. The levels equation yields a small and statistically
insignificant coefficient linking tax rates and inflation rates. In the differenced
specification, even though three of the five countries show negative coefficients
when estimated alone, the constrained estimate of -y,is .11 (.03). In both specifi-
cations, however, the hypothesis of constant (v, ©v,) across countries is clearly
rejected.!8 We therefore focus primarily on the unconstrained results, which yield
a negative correlation between inflation and tax rates in three of the five
countries.

Our failure to find a positive association between tax rates and inflation might
be due to an incorrect specification. We have assumed that governments can
either precommit or that they can tax outstanding government debt without re-
sorting to inflation. If these assumptions are incorrect, the first-order condition
linking taxes and inflation rates is equation (6) which includes the government’s
outstanding interest-bearing debt. Under the same parametric assumptions used
to derive (7) from (4), the version of (6) that we estimate is

17As in the United States data set, excluding log(m,_, / y,) does not affect the broad character of the
findings. France and Britain continue to show statistically significant negative coefficients on the tax
variable. For Japan, the tax variable has an even stronger positive association with inflation when we
exclude the money-to-income ratio. Finally, the coefficient on the tax share for Germany moves from
negative in the equation with In(m,_, /y,) to positive without this variable, but the coefficient is never
statistically significant.

18The likelihood ratio tests (which are distributed as x 2(8) under the null) are 52.6 in the level
specification, and 64.1 in differences.
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In(P,/P) = vy + v In@)+ voIn[(b (I+i) + m_)/y] + e,.

®)

Since the earlier results suggest that differencing and autoregressive corrections
with time trends yield similar results, we present only the latter.

Table 4 reports estimates of (8) for all five countries in our sample. The inclu-
sion of the broad government liabilities variable does not substantively alter our
estimates of the association between taxes and inflation. In particular, the coeffi-
cient on the tax rate remains negative and statistically significant for Britain and
France, positive and significant for Japan and the United States, and statistically
insignificant for Germany. The broad liability measure is less correlated with
inflation than In(m,_,/ y,_,). The point estimates for the total liability variable are
negative (that is, incorrectly signed) for Germany and Japan, whereas the money-
to-GNP ratio had the sign predicted by the foregoing theory.

The superiority of models including only the ratio of money to GNP, relative
to models with total government liabilities as a share of GNP, can be demon-
strated by estimating regression equations which include both variables. This is
equivalent to the nonnested hypothesis test of the null hypothesis that one vari-
able affects the inflation rate against the alternative that the other variable affects
it. For the United States, Germany, and Japan, including both variables yields a
negative coefficient on the liability variable but a positive and usually statistically
significant coefficient on the money variable. For France both variables have
positive and statistically insignificant coefficients, while for Britain both are posi-
tive and statistically significant, but the coefficient on money is roughly three
times as large as that on the broader liability measure. Overall, the results are
more supportive of a specification including the ratio of lagged money to GNP
than the total level of government liabilities. !?

A referee argued that inflation and the tax-to-GNP ratio are affected by many
common factors, and that a more appropriate test of the theory would focus on
the variation in each due to changes in government outlays. We performed such
tests, estimating (7) by instrumental variables (IV) with 7/ GNPtreated as endog-
enous and using the ratio of government consumption to GNP as an instru-
ment. (See Table 5.) For the United States, the I'V results are similar to the OLS
findings, but for the other nations, -y, changes erratically and the standard errors
rise substantially, making it impossible to draw any firm conclusions. The null
hypothesis thaty, = 0isnot rejected by the I'V results for any nation except the
United States.

19Accordingto the standard theory of optimal taxation, tax rate changes should not be predictable
using any lagged information such as past inflation rates. An earlier version of this paper explored the
links between changes in tax rates and the level of inflation, yielding substantial evidence that infla-
tion rates predict future changes in tax rates in the United States, Britain, and France. These findings
are related to Sahasakul’s (1986) finding that tax rates respond strongly to transitory changes in
spending, which is evidence against the standard theory.



TABLE 3
INTERNATIONAL EVIDENCE ON INFLATION AND TAX RATES: SUR RESULTS

Level Specification Difference Specification

Sample Constant Tax Rate MY Trend AR(]) Constant Tax Rate
France -.506 -.575 221 .0078 .899 .0080 —-.541 222
1948-1985 (.349) (.109) (.067) (.0018) (.072) (.0071) (.110) (.064)
Germany .095 -.073 .097 .0014 .557 .0013 -.100 .087
1954-1984 (.147) (.086) (.032) (.0008) (.152) (.0018) (.084) (.028)
Japan 2.106 544 181 -.0113 .969 —.0096 519 152
1955-1984 (.360) (.162) (.074) (.0029) (.048) (.0047) (.158) (.071)
uU.S. 312 172 .074 .0029 .493 .0066 213 224
1948-1985 (.130) (.057) (.062) (.0018) (.104) (.0043) (.054) (.071)
U.K. .025 -.017 .265 .0098 .601 .0130 -.018 410
1948—1984 (.104) (.060) (-060) (.0021) (.088) (.0050) (.060) (.058)
Constrained .0029 123 .106 .142

(.0337) (.025) (.033) (.024)

Estimates correspond to equation (7) in the text. Standard errors are shown in parentheses. Equations are estimated by seemingly unrelated regressions. The likelihood values for the systems allowing free
parameters for ¢; and ¢z 1n each equation are 489.63 in the levels system, 486.25 in differences. The likelihood values for the constrained systems, allowing free intercepts and (in the first system) time trend and
autocorrelation coefficients, are 463.63 and 454.18 respectively.
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TABLE 4
INFLATION NOMINAL LIABILITIES, AND TAX RATES: INTERNATIONAL EVIDENCE

Country/ Tax Rate Government

Sample Measure Constant Tax Rate Liabilities Trend P R
France T/GNP -.778 -.770 259 .0185 .709 .643
194885 (:180) (119)  (.099) (0043)  (.119)
Germany T/GNP -.0024 .037 -.029 .0012 .530 .043
195484 (.1410) (108)  (.028) (0013)  (.167)
Japan T/GNP 1.178 .841 -.167 —.063 477 .352
1957 83 (.346) (222)  (043) (.003) (.185)

T/GNP -1.335 —-.479 .693 .0085 976 .669
1872—1984 (317) (060)  (.049) (0034)  (.016)
U.K. T/GNP -2.733 —-.241 .594 .025 900 .539
1947-1984 (0.535) (087)  (.098) (.005) (.062)
U.S. T/GNP 201 074 —-.055 -.0001 S13 115
1891-1985 (.082) (024)  (.019) (.0007)  (.089)
U.S. MTR 311 184 .063 -.0003 .678 .228
1946-85 (.186) (062)  (.043) (0020)  (.121)
U.S. T/GNP 414 .288 071 .0022 .700 301
1946-1985 (.184) (.079) (.042) (0017)  (.119)

Estimates correspond to equation (8) in the text. Values in parentheses are standard errors. All equations are estimated by ordinary
least squares.

3. CONCLUSIONS

The view that governments use both taxes and inflation to raise revenue while
attempting to minimize total deadweight loss cannot explain our finding that
higher taxes are just as often associated with lower as with higher inflation. The
positive association between inflation and tax rates in U.S. time series data which
has been cited as support for the optimizing government model of monetary and
fiscal policy does not recur in other nations.

Several explanations may be advanced to account for our results. One is that
governments are unable to adjust the structure of taxes frequently enough to
enforce the first-order conditions implied by optimizing models. This view is
implicit in the work of Feldstein (1983) and others who view the effects of infla-
tion on tax burdens as largely accidental and unanticipated. Even when tax rules
are costly to change, however, policymakers could implement the links between
taxes and inflation described above. An unindexed tax system which raises cor-
porate tax burdens during inflationary periods because depreciation is based on
historic cost, for example, generates a positive association between tax rates and
inflation.

A second possibility, which we regard as more promising, is that the govern-
ment’s objective function which guides inflation and tax policy varies over time.
The perceived costs of inflation and taxes may change with the political party in
power, shifts in voter preferences, or changes in the transactions or tax-collecting
technology.20 Models of “political business cycles,” which predict variation in the

20Barro’s (1987) analysis allows preferences to shift in this way since the government’s preferred
interest rate changes over time. Rogoff and Sibert’s (1988) model of budget cycles could generate
time-varying government preferences as the politician’s desire to signal his type depends on the time
until the next election.



TABLE 5

INFLATION AND TAX RATES: INSTRUMENTAL VARIABLES ESTIMATES

Level Specification
Y

Dufference Specification

Sample Constant Tax Rate Trend AR(]) Constant Tax Rate MY
France .038 -.021 011 .0016 .530 -.0110 1.320 210
1950—-1985 (.465) (.340) (.076) (.0040) (.150) (.3601) (3.570) (1.130)
Germany 238 .005 .092 .0009 .580 .0001 .081 .066
1954—1984 (.148) (.130) (.045) (.0013) (.160) (.0040) (.510) (.050)
Japan 871 —.047 325 —-.0025 .570 —-.124 7.440 —-1.820
1957-1983 (.369) (.236) (-109) (.0040) (.170) (.435) (26.570) (7.670)
U.K. —.440 —.066 473 .016 .780 .018 —-.003 .505
1947-1985 (.213) (.116) (.107) (.004) (.100) (.006) (-200) (.082)
U.S. 612 .340 .190 .0060 .540 .015 1.077 497
1946—1985 (.163) (.083) (.060) (.0020) (.150) (.012) (.889) (.303)

Estimates correspond to equation (7) inthetext Thetax rate is treated as endogenous and the equations are estimated by instrumental variables using the logarithm of the ratio of government consumption to

GDP as the instrument for log(T/GNP). Standard errors are shown in parentheses
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policy preferences of given political actors, or models of multiparty government
with intertemporal variation in the identity of political actors, could explain our
findings. Alesina and Sachs (1988) provide some support for the view that differ-
ent political parties in the United States have different macroeconomic prefer-
ences, and Hibbs (1982) documents intertemporal variation in the inflation-
unemployment preferences of the U.S. electorate. If governments that are willing
to tolerate inflation also like expansionary policies in general, then total revenues
will decline in periods of high inflation, reinforcing the negative inflation-tax
correlation.?!

The view that negative inflation-tax correlations are due to unstable govern-
ment tastes is mildly supported by the fact that countries with more stable gov-
ernments and less diverse political parties, such as postwar Japan and the United
States, exhibit positive tax-inflation correlations. Countries with more political
instability, such as Britain and France, tend to exhibit negative correlations.
Roubini and Sachs (1988) present intriguing evidence on other links between
political structure and the nature of fiscal policy. Further work could usefully
explore how political institutions or other aspects of social structure are related
to the inflation-tax correlation.

LITERATURE CITED

Alesina, Alberto, and Jeffrey Sachs. “Political Parties and the Business Cycle in the
United States, 1948—1984.” Journal of Money, Credit, and Banking 20 (February
1988), 63-82.

Alesina, Alberto, and Guido Tabellini. “Rules and Discretion with Noncoordinated
Monetary and Fiscal Policy.” Economic Inquiry 25 (1987), 619-30.

Barro, Robert J. “On the Determination of Public Debt.” Journal of Political Economy
87 (October 1979), 940-71.

— . “Interest Rate Smoothing.” National Bureau of Economic Research Working
Paper 2581, May 1988, Cambridge, Mass.

Barro, Robert J., and David Gordon. “A Positive Theory of Monetary Policy in a Natural
Rate Model.” Journal of Political Economy 91 (August 1983), 589-610.

Barro, Robert J., and Chaipat Sahasakul. “Average Marginal Tax Rates from Social
Security and the Individual Income Tax.” Journal of Business 59 (October 1986),
555-66.

Bohn, Henning. “Why Do We Have Nominal Government Debt?” Journal of Monetary
Economics 21 (January 1988), 127-40.

2IThe possibility that monetary policy is set based on stabilization objectives, rather than dead-
weight loss minimization, cannot explain our findings. Traditional Keynesian policy would call for
coincident reductions in tax burdens and increases in the money stock. The observed correlation
between taxes and inflation is nevertheless likely to remain positive since stabilization policy re-
sponds to shocks. When exogenous factors cause a business slowdown, both inflation and the share
of taxes in GNP are likely to decline. If the government responds with a monetary expansion accom-
panied by a tax cut, the ratio of taxes to GNP will be unambiguously lower than without the shock
and associated stabilization. Inflation will also be lower unless the stabilization policy more than
offsets the disturbance it was designed to correct.



18 : MONEY, CREDIT, AND BANKING

Calvo, Guillermo. “On the Time Consistency of Optimal Policy in a Monetary Econ-
omy.” Econometrica 46 (November 1978), 1411-28.

Drazen, Allan. “The Optimal Rate of Inflation Revisited.” Journal of Monetary Econom-
ics 5 (April 1979), 231-48.

Faig, Miguel. “Characterization of the Optimal Tax on Money When It Functions as a
Medium of Exchance.” Journal of Monetary Economics 22 (1987), 137-48.

Feldstein, Martin S. Inflation, Tax Rules, and Capital Formation. Chicago: University of
Chicago Press, 1983.

Fischer, Stanley, and Franco Modigliani. “Towards an Understanding of the Real Effects
and Costs of Inflation.” Weltwirtschaftliches Archiv 114 (1978), 810—33.

Friedman, Milton, and Anna J. Schwartz. Monetary Trends in the United States and the
United Kingdom: Their Relation to Income, Prices, and Interest Rates, 1867—1975.
Chicago: University of Chicago Press, 1982.

Helpman, Elhanan, and Efraim Sadka. “Optimal Financing of the Government’s Budget:
Taxes, Bonds, or Money?” American Economic Review 69 (March 1979), 1952—-60.

Hibbs, Douglas. “On the Demand for Economic Outcomes: Macroeconomic Perfor-
mance and Mass Political Support in the U.S., Great Britain, and Germany.” Journal
of Politics 44 (1982), 426—61.

Kimbrough, Kent P. “The Optimum Quantity of Money Rule in Public Finance.” Journal
of Monetary Economics 18 (November 1986), 277—-84.

Lucas, Robert E., Jr. “Principles of Fiscal and Monetary Policy.” Journal of Monetary
Economics 17 (January 1986), 117-34.

Mankiw, N. Gregory. “The Optimal Collection of Seigniorage: Theory and Evidence.”
Journal of Monetary Economics 20 (September 1987), 327-42.

Phelps, Edmund S. “Inflation in the Theory of Public Finance.” Swedish Journal of Eco-
nomics 75 (March 1973), 67-82.

Rogoff, Kenneth. “Reputational Constraints on Monetary Policy.” Carnegie- Rochester
Conference Series on Public Policy 26 (1987), 141-82.

Rogoff, Kenneth, and Anne Sibert. “Macroeconomic Policy Cycles.” Review of Eco-
nomic Studies 55 (1988), 1-16.

Romer, David. “Why Should Governments Issue Bonds.” Princeton University, mimeo,
1987.

Rotemberg, Julio J. “Constituencies with Finite Lives and the Valuation of Government
Bonds.” Massachusetts Institute of Technology, mimeo, 1987.

Roubini, Nouriel, and Jeffrey Sachs. “Political and Economic Determinants of Budget
Deficits in Industrial Democracies.” National Bureau of Economic Research Working
Paper 2682, August 1988, Cambridge, Mass.

Sahasakul, Chaipat. “The U.S. Evidence on Optimal Taxation over Time.” Journal of
Monetary Economics 18 (November 1986), 251-75.



http://www.jstor.org

LINKED CITATIONS
- Pagelof 3-

You have printed the following article:

Inflation and Taxation with Optimizing Gover nments

James M. Poterba; Julio J. Rotemberg

Journal of Money, Credit and Banking, Vol. 22, No. 1. (Feb., 1990), pp. 1-18.

Stable URL:

http://links.jstor.org/si ci ?sici=0022-2879%28199002%2922%3A 1%63C1%3A I ATWOG%3E2.0.CO%3B2-C

This article references the following linked citations. If you are trying to access articles from an
off-campus location, you may be required to first logon via your library web site to access JSTOR. Please
visit your library's website or contact a librarian to learn about options for remote access to JSTOR.

[Footnotes]

"On the Time Consistency of Optimal Policy in a Monetary Economy
Guillermo A. Calvo

Econometrica, Vol. 46, No. 6. (Nov., 1978), pp. 1411-1428.
Stable URL:

http://links.jstor.org/si i ?sici=0012-9682%28197811%2946%3A 6%3C1411%3AOTTCOO%3E2.0.CO%3B2-K

' Optimal Financing of the Government's Budget: Taxes, Bonds, or Money?
Elhanan Helpman; Efraim Sadka

The American Economic Review, Vol. 69, No. 1. (Mar., 1979), pp. 152-160.

Stable URL:

http://linksjstor.org/sici ?sici=0002-8282%628197903%2969%3A 1%63C152%63A OFOT GB%3E2.0.CO%3B2-W

A Positive Theory of Monetary Policy in a Natural Rate M odel

Robert J. Barro; David B. Gordon

The Journal of Palitical Economy, Vol. 91, No. 4. (Aug., 1983), pp. 589-610.
Stable URL:

http://linksjstor.org/sici ?sici=0022-3808%28198308%2991%3A 4%63C589%3AA PTOM P%3E2.0.CO%3B2-|

“Elections and M acr oeconomic Policy Cycles

Kenneth Rogoff; Anne Sibert

The Review of Economic Sudies, Vol. 55, No. 1. (Jan., 1988), pp. 1-16.

Stable URL:

http://links.jstor.org/sici ?sici=0034-6527%28198801%62955%3A 1%63C1%3A EAM PC%3E2.0.CO%3B2-E

NOTE: The reference numbering fromthe original has been maintained in this citation list.


http://links.jstor.org/sici?sici=0022-2879%28199002%2922%3A1%3C1%3AIATWOG%3E2.0.CO%3B2-C&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0012-9682%28197811%2946%3A6%3C1411%3AOTTCOO%3E2.0.CO%3B2-K&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0002-8282%28197903%2969%3A1%3C152%3AOFOTGB%3E2.0.CO%3B2-W&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-3808%28198308%2991%3A4%3C589%3AAPTOMP%3E2.0.CO%3B2-I&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0034-6527%28198801%2955%3A1%3C1%3AEAMPC%3E2.0.CO%3B2-E&origin=JSTOR-pdf

http://www.jstor.org

LINKED CITATIONS
- Page2 of 3 -

Literature Cited

Palitical Partiesand the Business Cyclein the United States, 1948-1984

Alberto Alesing; Jeffrey Sachs

Journal of Money, Credit and Banking, VVol. 20, No. 1. (Feb., 1988), pp. 63-82.

Stable URL:

http:/links.jstor.org/si ci 2si ci=0022-2879%28198802%62920%3A 1%63C63%3A PPATBC%3E2.0.CO%3B2-D

On the Deter mination of the Public Debt
Robert J. Barro

The Journal of Political Economy, Vol. 87, No. 5, Part 1. (Oct., 1979), pp. 940-971.
Stable URL:

http://links.jstor.org/si ci ?sici=0022-3808%28197910%2987%3A 5%3C940%3A OTDOTP%3E2.0.CO%3B2-K

A Positive Theory of Monetary Policy in a Natural Rate M odel
Robert J. Barro; David B. Gordon

The Journal of Political Economy, Vol. 91, No. 4. (Aug., 1983), pp. 589-610.
Stable URL:

http://links.jstor.org/sici?sici=0022-3808%28198308%2991%3A 4%3C589%3AAPT OM P%3E2.0.CO%3B2-|

Average Marginal Tax Rates from Social Security and the Individual Income Tax
Robert J. Barro; Chaipat Sahasakul

The Journal of Business, Vol. 59, No. 4, Part 1. (Oct., 1986), pp. 555-566.
Stable URL:

http://links.jstor.org/si ci ?sici=0021-9398%28198610%2959%3A 4%3C555%3AAMTRFS%3E2.0.CO%3B2-A

On the Time Consistency of Optimal Policy in a Monetary Economy
Guillermo A. Calvo

Econometrica, Vol. 46, No. 6. (Nov., 1978), pp. 1411-1428.
Stable URL:

http://links.jstor.org/sici?sici=0012-9682%28197811%2946%3A 6%3C1411%3A OTTCOO%3E2.0.CO%3B2-K

NOTE: The reference numbering fromthe original has been maintained in this citation list.


http://links.jstor.org/sici?sici=0022-2879%28198802%2920%3A1%3C63%3APPATBC%3E2.0.CO%3B2-D&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-3808%28197910%2987%3A5%3C940%3AOTDOTP%3E2.0.CO%3B2-K&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-3808%28198308%2991%3A4%3C589%3AAPTOMP%3E2.0.CO%3B2-I&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0021-9398%28198610%2959%3A4%3C555%3AAMTRFS%3E2.0.CO%3B2-A&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0012-9682%28197811%2946%3A6%3C1411%3AOTTCOO%3E2.0.CO%3B2-K&origin=JSTOR-pdf

http://www.jstor.org

LINKED CITATIONS
- Page3of 3-

Optimal Financing of the Government's Budget: Taxes, Bonds, or M oney?
Elhanan Helpman; Efraim Sadka

The American Economic Review, Vol. 69, No. 1. (Mar., 1979), pp. 152-160.

Stable URL:

http://linksjstor.org/sici ?sici=0002-8282%628197903%2969%3A 1%63C152%63A OFOT GB%3E2.0.CO%3B2-W

On the Demand for Economic Outcomes; M acr oeconomic Perfor mance and M ass Palitical
Support in the United States, Great Britain, and Ger many

Douglas A. Hibbs, Jr.; R. Douglas Rivers; Nicholas Vasilatos

The Journal of Politics, Vol. 44, No. 2. (May, 1982), pp. 426-462.
Stable URL:

http://links.jstor.org/si ci ?sici=0022-3816%28198205%2944%3A 2%3C426%3A OTDFEO%3E2.0.CO%3B2-J

Elections and M acr oeconomic Policy Cycles

Kenneth Rogoff; Anne Sibert

The Review of Economic Sudies, Vol. 55, No. 1. (Jan., 1988), pp. 1-16.

Stable URL:

http://links.jstor.org/sici ?sici=0034-6527%28198801%62955%3A 1%3C1%3A EAM PC%3E2.0.CO%3B2-E

NOTE: The reference numbering fromthe original has been maintained in this citation list.


http://links.jstor.org/sici?sici=0002-8282%28197903%2969%3A1%3C152%3AOFOTGB%3E2.0.CO%3B2-W&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-3816%28198205%2944%3A2%3C426%3AOTDFEO%3E2.0.CO%3B2-J&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0034-6527%28198801%2955%3A1%3C1%3AEAMPC%3E2.0.CO%3B2-E&origin=JSTOR-pdf

