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Summary

B The literature on credibility issues in monetary and fiscal policy
predicts that inflation and budget deficits are affected by a set of in-
stitutional variables. However, these institutional variables should
have no effect on the average rate of unemployment. In this paper I
confront these hypotheses with data from the last three decades for
18 OECD countries. The main results are the following: (i) Infla-
tion is negatively related to central bank independence, fixed ex-
change rate regimes and conservative governments, as predicted by
the theory. (ii) Central bank independence has a larger dampening
effect on inflation under a floating exchange rate regime, but there
is no support for the hypothesis that it also has a stronger negative
effect on inflation when the government is less conservative. (iii)
Central bank independence tends to reduce the budget deficits,
while the impact of the exchange rate regime and government re-
gime is ambiguous. (iv) Finally, neither the level of nor the variance
of unemployment are correlated with the institutional variables

studied. @

X The author is Research Fellow at the Institute for International Economic Studies, Stockholm
University. He recently completed his doctoral dissertation “Institutions and Incentives in
Monetary and Fiscal Policy’.
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There is now a large literature on credibility issues in monetary and fiscal
policy.! An important insight from this research is that the average rate of
inflation is a function of various institutional variables, such as the degree
of central bank independence, the exchange rate regime, the degree of
flexibility in the labor market, etc. In general, models where a low infla-
tion policy is time inconsistent predict that if the government delegates
monetary policy decisions to an agent with more “conservative” prefer-
ences, the “inflation bias” is reduced. This has, however, no adverse effect
on the average levels of employment and output. Such delegation can be
accomplished, for example, by making the central bank more indepen-
dent or by joining some internationally monitored system of fixed ex-
change rates. Agell, Calmfors and Jonsson (1994) extend this analysis to
include fiscal policy. They show that austere fiscal policy is subject to a
similar time inconsistency problem which generates a structural budget
deficit. The size of this “deficit bias” is again affected by various institu-
tional variables, but also by the degree of monetary commitment.

The purpose of this paper is to study whether the predictions in this
literature are consistent with data on macroeconomic outcomes and rele-

* This paper is a shorter version of a chapter in my doctoral dissertation. [ thank Jonas Agell,
Lars Calmfors, Magnus Dablguist, Nils Gottfries, Lars-Erik Oller, Torsten Persson, Paul So-
derlind, David Stromberg, Lars E.O. Svensson and Anders Vredin for discussions and com-
ments. [ have also benefited from presenting the paper at the Institute for International Econo-
mic Studies, the Economic Council of Sweden and at the Econometric Society European Meet-
ing in Maastricht. Financial support from the Jan Wallander and Tom Hedelius foundation
Jor social science research is gratefully acknowledged. The usual disclaimer applies.

! Some of the most important contributions are collected in Persson and Tabellini (1994).
See also Persson and Tabellini (1990) or Cukierman (1992) for overviews of this literature.
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vant institutional variables. Earlier empirical studies are somewhat narrow
in either scope or method. The focus has been predominantly on simple
cross-country correlations between certain institutional features and mac-
roeconomic outcomes. For example, Cukierman (1992) and Alesina and
Summers (1993), among others, study the relationship between central
bank independence and inflation. Romer (1993) studies the effect of a
country’s degree of openness on inflation, whereas Alesina and Roubini
(1992) focus on how differences in output and inflation outcomes are re-
lated to left-wing and right-wing government regimes. However, the re-
sules in these studies are in general not conditioned on other factors
which, according to the theory, should also affect the macroeconomic
outcomes. In this paper I extend the previous empirical research in the
following three directions:

(i) I study whether data are consistent with the theory on credibility is-
sues in both monetary policy and fiscal policy.

(ii) When studying (i), [ control for ways in which different aspects of the
institutional framework differ across countries and evolve over time. Or
put differently, I study whether different institutional variables simultane-
ously affect the macroeconomic outcomes, and how these institutional
variables interact.

(iii) I use a panel data set and study the cross-country variations as well as
the time-series variations in the data. If the models are true, the predic-
tions should hold in both these dimensions.

It is important to mention, already at this stage, that one should have no
illusions about being able to measure any institutional variables — such as
central bank independence, government regime or the natural rate of un-
employment — with a great deal of precision. The regression results in the
following sections must therefore be interpreted even more cautiously
than usual. It should also be mentioned that a maintained assumption
throughout the paper is that all institutional variables are strictly exoge-
nous and not affected by the macroeconomic development. This has
been questioned in some recent papers (e.g. Posen, 1993). However, since
most institutions evolve slowly over time, I believe that this assumption is
not unjustified. The slow-moving process of changing institutions (such
as building up central bank independence) implies further that it is hard
to find good instruments for the institutional variables given the relative
short time-span of available data. I therefore refrain from any attempts to
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test the assumption of exogeneity in this paper. Still, the issue of reverse
causality and, in particular, the question of how institutions are formed,
are important and interesting topics for further research.

With this in mind, the conclusion drawn from this study is that the em-
pirical results are by and large consistent with the models on credibilicy
issues in monetary policy. Even when controlling for other institutional
differences, inflation is negatively related to central bank independence,
right-wing oriented governments and fixed exchange rate regimes. It is also
found that a higher degree of central bank independence is associated with
smaller budget deficits, whereas the effects of government regime and
exchange rate regime on the deficits are ambiguous or insignificant. More-
over, there is no systematic relationship between either the level or the
variance of unemployment and the institutional variables studied.

The rest of the paper is organized as follows. Section 1 reviews the
theoretical framework and discusses earlier empirical studies. In this con-
text I specify the explicit hypotheses to be tested. Section 2 describes the
data and explains how some variables are generated. The empirical results
regarding the relationship between institutions and inflation, unemploy-
ment and budget deficits are given in Sections 3, 4 and 5, respectively.
Section 6 concludes.

1. Theoretical background and previous
empirical results

1.I. A simple model

A typical model of the credibility issue in monetary policy is laid out as a
game between the private sector (consisting, for instance, of monopolistic
trade unions) and a policymaker (a government), where the private sector
sets nominal wages, and the policymaker controls inflation via money
growth. The timing of the game is usually assumed to be that the private
sector moves first, then a supply side shock is realized, after which the
policymaker determines the inflation rate. The supply side of the econo-
my is then given by

X=X+ T—T°+ & (1)

where x is employment, x* is the natural level of employment (both vari-
ables expressed as natural logarithms), 7 and ¢ are realized and expected
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inflation, respectively, and € is a supply side shock with mean zero.
Hence, the employment level is higher the larger the difference between
actual and expected inflation, i.e., employment increases if the policy-
maker pursues an unexpectedly expansionary policy.? (The underlying as-
sumption is that the actual real product wage, which determines employ-
ment, is reduced because the nominal wage does not adjust fully in the
case of unexpected inflation.) In addition, employment is higher if a
good shock hits the economy.

It is further assumed that the policymaker has preferences defined over
inflation and unemployment and minimizes the loss function

min L = (m—7)2% + Ax—%)2, 2)

where 7 and x are the policymaker’s inflation and employment targets,
respectively. If the employment target is equal to full employment, the
unemployment rate is given by x —x An important assumption is that
the policymaker’s employment target, %, (full employment) is above the
natural level of employment, x*. This is usually attributed to some un-
specified distortion in the labor market. An implication of this assump-
tion is that the policymaker has an incentive to create a positive inflation
surprise in order to reduce the unemployment rate. The parameter 4 is
the weight the government attaches to unemployment relative to infla-
tion.

Solving the policymaker’s minimization problem under the assump-
tion that inflation expectations are formed rationally (see Appendix A),
we get the following expressions for inflation and unemployment:

7= 7%+2.(fc—x*)—(1—i’—[)£, (3)
A_ _ A _ *——_1_
X—X=X—X 1+)~)£. (4)

Expression (3) captures the notion of an “inflation bias”. The average rate
of inflation, 7 + A(k — x*), is above the policymaker’s inflation target.
The magnitude of this inflation bias is a positive function of 4, the rela-
tive weight of unemployment in the policymaker’s preference function,

2 The assumption of a unitary coefficient for the expectational error in (1) is made for an-
alytical convenience but is not important for the qualitative results.
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and of x — x*, which can be defined as the natural rate of unemployment
since x and x* are the logarithms of the levels of full employment and
natural employment, respectively. The major focus of this paper is to
study this implication of the model empirically, i.e., to confront the pre-
dicted relationship between inflation and the institutional variables cap-
tured by A and x — x* with data.

Moreover, (4) implies that the average rate of unemployment should
be independent of the institutional variables related to A. However, the
policymaker stabilizes the shock’s effect on unemployment by varying the
inflation rate and creating a temporary (positive or negative) inflation
surprise. This is possible given the assumed timing of the game. An im-
plication of this assumption is that the variance in unemployment is a
negative function of A. Hence, a lower A is associated with lower average
rates of inflation, but also with higher unemployment variability. This is
the well-known trade-off between credibility and flexibility as discussed
in e.g. Rogoff (1985a) or Persson and Tabellini (1990).

The identifying assumptions regarding the disturbance terms are im-
portant when setting up the econometric model. Theoretically, the effects
of a supply side shock in the above model depend on the timing of the
game and on potential information discrepancies between the policymak-
er and the private sector. The assumed information advantage for the pol-
icymaker implies that heteroskedastic disturbance terms should be ex-
pected when inflation or unemployment is regressed on the institutional
variables. In general, it is not inconceivable that supply or demand side
shocks are of different magnitudes in different countries. It is also likely
that at least a part of the shock contains an international component,
which would make them correlated across countries in a given period. Ei-
chengreen (1991) finds, for example, that various measures of real distur-
bances are asymmetrical across European countries and considerably
more variable than comparable shocks within the United States and Can-
ada. Alesina and Grilli (1991) also argue that there are differences in the
magnitude of real shocks across the European countries. In the regres-
sions below I allow for both these possibilities by estimating a consistent
covariance matrix where heteroskedasticity and contemporaneous cross
correlation across countries are allowed. Moreover, since the models in
this literature most often take the form of a repeated game with no state
variables, the dynamics of inflation and employment may not be very
well captured. It could be argued that supply side shocks are to some ex-
tent correlated over time. This would generate a more realistic pattern for
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both inflation and employment.? In the regressions I therefore also allow
the disturbance term to be (first-order) autocorrelated, both within and
across countries,

1.2. Previcus studies

Within the above framework, Rogoff (1985a) shows that a situation with
a lower average rate of inflation is achieved if monetary policy is delegat-
ed to an independent central banker which is more conservative than the
government. A more conservative policymaker is defined as a policymak-
er with a lower A. The implication that central bank independence and
inflation are negatively related has been tested and confirmed empirically
by e.g. Grilli, Masciandaro and Tabellini (1991), Cukierman (1992) and
Alesina and Summers (1993).

The same framework has been used to study exchange rate policy in-
centives for a small open economy. Giavazzi and Pagano (1988) show
that a multilateral fixed exchange rate regime may alleviate the time in-
consistency problem and reduce inflation. Again, one may think of the
mechanism as a situation where the government delegates monetary poli-
¢y decisions to a foreign central bank with a lower A.

In the literature on politico-economic cycles it has been noted that
elections and government regime affect monetary policy decisions. The
rational partisan theory predicts that one should observe left-wing gov-
ernments to be associated with higher inflation rates than right-wing gov-
ernments (see e.g. Alesina, 1987, 1988b). The simple explanation is that
lefe-wing and right-wing governments have different preferences regard-
ing either the perceived trade-off between inflation and unemployment
or regarding the inflation and/or employment targets, i.e., they differ
with respect to A, 7 or X. The prediction that economies with left-wing
governments on average have a higher inflation rate has been empirically
confirmed by Alesina (1988a) and Alesina and Roubini (1992).

Romer (1993) argues and shows empirically that the credibility issue
for monetary policy is less severe for more open economies. Cross-coun-
try data show a strong negative link between openness and inflation. The
argument draws on Rogoff (1985b) who points out that monetary policy
cooperation may exacerbate the credibility problem. In a noncooperative

3 Theoretically, the disturbance term becomes autocorrelated if, for example, the policy-
maker has a two period ahead information advantage over the private sector regarding an
autocorrelated supply side shock.
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regime the policymaker (and the private sector) realizes that a unilateral
monetary expansion causes a real exchange rate depreciation. This implies
that a given employment gain is associated with a higher inflation cost,
which is more important the more open the economy. Hence, the incen-
tive to pursue expansionary monetary policy is less severe in a more open
economy.

Finally, Agell ef al. (1994) show that the above framework can be used
to study aggregate demand policy more generally. If the government has
access to a fiscal policy instrument as well as a monetary policy instru-
ment (the exchange rate), the credibility problem results in both a deficit
bias and an inflation bias. Their model predicts that an increase in the
natural rate of unemployment should increase both the inflation rate and
the budget deficit. Further, in accordance with Rogoff (1985b), they
show that more open economies have less incentives to pursue expansion-
ary policies implying less deficit and inflation, and in accordance with Al-
esina (1987, 1988b) that a policymaker who is more averse against infla-
tion (deficits) creates less inflation (deficits). Finally, they derive the re-
sults that inflation is lower under a credible fixed exchange rate regime
than under a floating exchange rate regime, but the budget deficic is like-
ly to be larger.

To summarize, different interpretations or slightly different versions of
basically the same model have generated a number of testable implica-
tions, namely: (i) The average rate of inflation should be higher under a
floating exchange rate regime, the less open the economy, the higher the
natural rate of unemployment, the more left-wing oriented the govern-
ment, and the larger the influence of the government on the policy of the
central bank. (if) Unemployment should fluctuate around its natural lev-
el, but not be systematically related to any of the other institutional vari-
ables. (iii) Larger budget deficits should be observed under a fixed ex-
change rate regime, the less open the economy, the higher the natural rate
of unemployment, and the more concerned the government is about un-
employment. Sections 3, 4 and 5 below focus empirically on the above
predictions.

2. The data

The sample consists of yearly data for 1961-89 for the OECD countries.
However, Iceland, Luxembourg, Portugal and Turkey had to be excluded
due to lack of data for several variables for a number of years. In addition,
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I exclude Greece and Spain whenever government regime (right-wing or
left-wing) is used as an independent variable. During the sixties and sev-
enties these two countries cannot be classified as democracies, and it is
uncertain how to categorize them on a traditional right-wing left-wing
scale. The government regime variable, RIGHT, is coded with 1 for a
year with a right-wing government, and 0 for a year with a left-wing gov-
ernment. All together this leaves me with observations for 18 countries
over 29 years. Data on GDD imports, budget deficits and inflation are
from the IFS database (IMF), whereas unemployment data are from the
OECD. The data on central bank independence, CB, are taken from
Cukierman {1992), and the classification of government regime is taken
from Alesina and Roubini (1992) and Banks (1991). A more complete
description of the data set is given in Appendix B. All variables are self ex-
planatory, except for the series over the natural rate of unemployment
which is discussed below.

2.1. Naturai raie of unemployineni

Barro and Gordon (1983) point out explicitly that the magnitude of the
credibility problem in monetary policy is a function of the natural rate of
unemployment. This is suggested as a potential explanation for why both
unemployment and inflation rose significantly in the United States dus-
ing the seventies. However, in previous empirical studies within this field
this variable has been neglected. This is justified only if either the natu-
ral rate of employment is constant or if the policymaker’s employment
target varics in a one-to-one relationship with the natural rate of employ-
ment. However, it is not unlikely that the difference between the employ-
ment target and the natural rate of employment varies both over time and
across countries. In this paper I assume that the employment rtarget al-
ways equals full employment. The relevant variable to consider is then
the natural rate of unemployment.

Since the natural rate of unemployment is not observable, it has to be
estimated somehow. This introduces the usual econometric problems of
measurement errors and errors in variables. In this study 1 have therefore
experimented with different definitions of the natural rate of unemploy-

4 One exception is Alesina (1988a) who finds that growth in money supply in the U.S.
between 1949-85 is negatively related to right-wing regimes but positively related to vari-
ous measures of the natural rate of unemployment.
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ment. My prior when constructing the series has been to find a trend in
the unemployment series that exhibits a great deal of persistence. In the
regressions reported below I treat the natural rate of unemployment as an
exogenous variable which is warranted when the trend is deterministic. In
general, the results are not qualitatively affected by the choice of defini-
tion. The following two approximations for the natural rate of unem-
ployment, UNN1 and UNN2, are used in the empirical sections:®

UNNTI: This series is estimated by filtering the unemployment series
between 1960-90 for the different countries using the so-called Whittak-
er-Henderson filter.® This filter decomposes the unemployment series
into a cyclical component and a trend component. The trend component
of the unemployment series is defined as UNNI1. The filter operates by
solving an algorithm where the smoothness of the trend component is
traded off against its ability to track the actual series. This trade-off is a
function of a smoothness parameter which here is set to 1600. In my
sample this implies that the trend part is quite smooth.”

UNNZ2: This series is constructed by using a common definition of
NAIRU. The method consists of regressing the change in inflation on
open unemployment, a time trend and a quadratic time trend. The esti-
mated regression equation is then used to extract the series for the natural
rate of unemployment by setting the change in inflation to zero.

Simple inspection of the data reveals that the two definitions of UNN
generate quite similar series for most countries. However, UNNT1 seems
to be a more reasonable approximation of the natural rate of unemploy-
ment for some countries. Although UNN2 has more intuitive economic
appeal, the quadratic form implies that these series tend to exaggerate the
difference between the trend and the actual unemployment rate in the
beginning and at the end of the sample. UNNI is plagued by a similar
problem. The HP-filter is two-sided in the sense that it uses information

> In other studies the natural rate of unemployment has been estimated by using every-
thing from simple deterministic time trends to elaborate regressions of unemployment on
variables such as unemployment benefirts, the degree of centralization, trade unionization,
various taxes, etc. A more elaborate approach gives approximations for the natural rate of
unemployment that vary substantially over time, sometimes even more than the actual
unemployment series (see e.g. Minford, 1994).

¢ This filter is sometimes called the HP-filter since it was introduced to economists by
Hodrick and Prescott (1980).

71 also used approximations of the natural rate of unemployment where the unemploy-
ment series are filtered with the smoothness parameter equal to 400 or 3200. This does
not qualitatively affect the results.
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both before and after time 7 when estimating the trend component at
time # Since this is not possible in the beginning and at the end of the
sample the estimates here are less reliable.®

3. Institutions and inflation: empirical results

3.1. Cross-country versus time-series results

In this section 1 focus on the relationship between inflation and various
institutional variables. To start with 1 study the cross-country and the
time-series evidence separately.

The results from cross-country regressions of the average values of in-
flation on the natural rate of unemployment, UNN, central bank inde-
pendence, CBI, government regime, RIGHT,? import share of GDP, IM-
PORT, and a fixed exchange rate dummy for the EMS countries, DUM-
EMS, are reported in Table 1. Following the classification in Cukierman
(1992) the regressions are run for the whole sample period 1961-89 and
for the three subperiods 1961-71, 197279, 1980-89. They correspond
to a period with the Bretton Woods dollar-gold standard, the period of
two oil price shocks and floating exchange rates, and the period of disin-
flation and the EMS arrangement. Since the model predicts the distur-
bance terms to be heteroskedastic, the regressions are estimated using
White’s (1980) heteroskedastic consistent covariance matrix.!°

For the whole sample period the signs of the estimated coefticients are
in accordance with the predictions. However, the standard errors are large
and only the CBI coefficient is statistically significant. There are also vari-
ations in the coefficients over time. In particular, the constant term is
much lower during the Bretton Woods period, 1961-71, indicating a
lower average level of inflation. It can also be noted that the estimated
coefficient for RIGHT is significant for the 1980-89 period, while the
central bank independence variable is most important during the high-
inflation period (1972-79). Together with the observation that the re-

8 As an alternative definition of the natural rate of unemployment for period £ I have
used a five-year moving average of unemployment from period #—5 to r—1. This does not
alter the results in any important way. In particular, the estimated cocfficients for the oth-
er independent variables in the regressions are virtually unaffected when different defini-
tions of the natural rate of unemployment are used.

?RIGHT is defined here as percent of tortal years with a right-wing oriented government.
10 Following the recommendations by Davidson and MacKinnon (1993) a small-sample
adjustment of the covariance matrix is also undercaken.
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Table 1. Cross-country regressions on average values
for 18 OECD countries. Dependent variable: Inflation

Independent
variables 1961-89 1961-71 197279 1980-89
CONST 8.81 4.74 12.43 11.83
[4.86] [3.66] [3.40] [6.06]
UNN 0.22 —-0.11 0.52 0.18
[1.14] [-0.58] [1.45] [1.01]
CBI -5.96 -2.00 -10.56 -1.73
[-2.40] [-1.32] [-3.39] [-0.42]
RIGHT -~1.05 0.13 -0.73 —6.52
[-0.72] [0.14] [-0.44] [-2.90]
IMPORT -0.02 0.01 -0.02 —0.04
[-0.41] [0.52] [-0.30] [~1.34]
DUM-EMS -1.36
[-1.08]
obs 18 18 18 18
R? 0.46 0.19 0.50 0.66

Notes: Estimation method is OLS. The #statistics (in brackets) are based on the hetero-
skedastic consistent covariance matrix due to White (1980) with a finite sample adjust-
ment proposed by Davidson and MacKinnon (1993).

gression specification performs much worse during the 1961-71 subperi-
od, these results suggest that the interaction between exchange rate re-
gime, government regime and central bank independence is important.
In Section 3.2 below [ further study the potential interaction effects.

The time-series evidence partly reinforces the cross-country conclu-
sions. Table 2 reports the results from a fixed effect model where 18
country-specific dummy variables are added to the regression specifica-
tion. The remaining independent variables thus pick up the within-coun-
try effects on variations in inflation, or put differently, they pick up the
time-series correlations between the independent variables and inflation.
Following the discussion in Section 1.1, the disturbance terms are here al-
lowed to be both (groupwise) heteroskedastic and contemporaneously
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Table 2. Pooled regressions using yearly data, 1961-89, 18 OECD
countries. Dependent variable: Inflation

Fixed effects model No fixed effects
Independent
variables (1) (2) (3) (4)
CONST See notes 10.41 10.41
[10.24] [10.74]
UNNI1 —0.66 0.08
[~1.92] [0.50]
UNN2 -0.82 0.08
[-2.18] [0.52]
CBI ~13.26 -13.99 -5.92 -5.91
[-2.35] [-2.57] [-5.13] [-5.18]
RIGHT -1.08 -1.05 -1.14 -1.14
[-2.76] [-2.65] [-2.82] (—2.84]
IMPORT 0.22 0.21 0.01 0.01
[3.02] [3.07] [0.72] [0.72]
DUM-BW —4.43 —4.34 -3.71 -3.76
[-3.79] [—4.03] [-2.74] [-2.79]
DUM-EMS -1.08 -0.91 -2.09 —2.05
[-0.79] [-0.70] [-1.67] [—1.66]
obs 522 522 522 522
R? 0.45 0.45 0.27 0.27

Notes: Estimation method is OLS. Regressions (1) and (2) include 18 additional country
dummy variables (not reported). The tstatistics (in brackets) are based on a consistent
covariance matrix where heteroskedasticity, contemporaneous cross correlations across
countries and MA(1) autocorrelations within and across countries are allowed.

correlated across countries, as well as first-order autocorrelated both with-
in and across countries.!!

The two different definitions of the natural rate of unemployment,
UNNI and UNN2, are used in regressions 1 and 2, respectively. A dum-

11 See Greene (1993, Ch.16) for a discussion on how to estimate an asymptotically correct
covariance matrix under the given assumptions. Checking the residuals confirms that these
assumptions are reasonable. The Lagrange Multiplier tests due to Breusch and Pagan (1980)
strongly reject groupwise homoskedasticity as well as diagonality of the covariance matrix in
all four regressions reported in Table 2. The /-test described in Cumby and Huizinga (1992)
rejects the null hypothesis of no first-order serial correlation for on average 16 out of the 18
couantries, but it rejects the null hypothesis of no second- to third-order serial correlation for
only 2 out of the 18 countries, both at the 5-percent significance level.
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my variable for the Bretton Woods exchange rate regime, DUM-BW, is
also added. This is basically equivalent to adding a time dummy for the
sixties, and the estimated coefficient is strongly negative. The coefficient
for the EMS exchange rate regime is also negative though not significant.
Moreover, both the estimated coefficients for RIGHT and CBI are signif-
icant with the predicted negative sign. We also see that the estimated co-
efficient for IMPORT is positive and significant, which is opposite to the
theoretical prediction and the empirical cross-country results emphasized
by Romer (1993). A possible explanation for this result is that both im-
port share and inflation are to some extent determined by how the oil
price evolves over time. Finally, the natural rate of unemployment comes
in with a negative sign (the z-statistics are —1.9 for UNNI and -2.2 for
UNN2), which is also opposite to the theoretical prediction and the
cross-country results found in Table 1. This result is to a large extent
driven by the developments in the eighties. Unemployment remained at
high levels while inflation fell in many countries during this decade.
When the fixed effect model is run separately for the three subperiods it
is found that the estimated coefficient for UNN is positive during the pe-
riod 1961-71, but strongly negative during the period 1980-89.

In order to gain degrees of freedom and to estimate the relative impor-
tance of the cross-country versus within-country variations, I continue by
running pooled regressions where all coefficients are restricted to be the
same in all countries. Columns 3 and 4 of Table 2 report the results from
these regressions. The fit of this specification is somewhat lower com-
pared to the cross-country model in Table 1 (R? falls from 0.46 to 0.27).
This is not surprising considering the fact that inflation exhibits a lot of
yearly variations, while the natural rate of unemployment, the degree of
central bank independence and the dummy variables for exchange rate
regime all show “high persistence”. However, the use of yearly observa-
tions is important in order to better extract the information regarding
changes in government regime.'?

In this restricted model the estimated coefficients for CBI, RIGHT
and DUM-BW are all negative, as predicted by the theory, and signifi-
cant at the 1-percent significance level. The estimated coefficient for the
EMS exchange rate regime is also negative but only marginally significant

12 For example, a country with a right-wing oriented government in power the first five
years of a decade would be treated as a country with a right-wing oriented government in
power the last five years, if average values over decades are used. Hence, a great deal of
useful informarion is lost if the dara are just pooled over decades.
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(the z-statistic is —1.7). These results indicate that these three different in-
stitutional aspects, captured by the parameter A in the model, are all im-
portant for the inflation outcome, even when controlling for other differ-
ences in the institutional environment. The estimated coefficients imply
that the inflation rate is on average 2-3 percentage points lower under a
fixed exchange rate regime, 1 percentage point lower if a right-wing
oriented government is in power and about 3 percentage points lower for
a country with a very independent central bank compared to a country

13 everything else equal. Finally, the estimated

with a very dependent one,
coefficients for the natural rate of unemployment and import share are
not significant. Thus, the cross-country effects and the time-series effects,
which go in different directions for both these variables, tend to cancel in

this pooled restricted regression specification.

3.2. Interaction effects

The results in the previous section indicate that central bank indepen-

iizz:ilia O aiite CALILL

dence, government regime and exchange rate regime all are important for
the inflation outcome. In this section I exploit the information in the data
further by studying the interaction effects among these three variables.

In the theoretical literature there is usually only one policymaker with
one policy instrument that controls the inflation outcome. It is then not
clear what the inflation outcome would be if the government and the
central bank have different preferences regarding inflation and unemploy-
ment, and the central bank is only “partly” independent. One possibility
is that the inflation outcome (on average) becomes a weighted average of
the expected inflation outcomes when the central bank is fully in charge
of monetary policy, mwen! bk and when the government is fully in
charge of monetary policy, &7 me, respectively.!® This argument im-
plies that on average the inflation outcome is

13 As shown in the Appendix, the index over “central bank independence” varies between
0.1 and 0.7. Hence, the difference in this index between countries with a highly indepen-
dent central bank, such as Germany, Switzerland and Austria, and countries with a quite
dependent central bank, such as Norway, Belgium and Japan, is about 0.5.

A related argument has been proposed by Flood and Isard (1988). In their model the
policymaker follows a simple rule with low inflation in normal times, but acts discretion-
ary when the shocks are large resulting in higher inflation. The probability for breaking
the rule is a function of an exogenous cost from switching policy. Lohman (1992) extends
the analysis by letting the government explicitly choose the cost which is incurred when
the policymaker overrides the central banker’s monetary decision. In both models the cost
associated with going from a low-inflation regime to a high-inflation regime may be
interpreted as the degree of central bank independence.
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T =chi- ncenzml bank (1 _ L‘bl) . Jpgovernment (5)

where 0< chi <1 can be interpreted as the degree of central bank inde-
pendence. Since the expected rate of inflation in the model (see Section
1.1) for any policymaker is given by 7 + A7 (% —x*) where Acnal bank <
Arigh gov < Jlfiev e get that a more independent central bank (higher cb7)
and/or a more right-wing oriented government generates a situation with
on average a lower rate of inflation (government regime matters only if
¢bi <1). In addition, it is also clear that the marginal negative effect of a
more independent central bank om inflation is larger for a left-wing go-
vernment than for a right-wing government, i.e. the derivative

7?{;727) - (;tcentml bank _ ;tgozzernment) (;C _ xrk) (6)
is more negative the higher A&7 is. Put differently, if we run separate
regressions of inflation on central bank independence for countries with a
left-wing government and a right-wing government, respectively, we
would expect both the constant term to be higher (due to the partisan
theory effect) and the slope coefficient to be more negative (due to (6))
for the group of countries with left-wing governments.®

The most efficient way to estimate this effect is to add the interaction
term CBI-RIGHT to the original regression specification.!® The above
argument implies that the null hypotheses are that the RIGHT variable
remains negative, whereas the interaction term, CBI- RIGHT, is positive.
RIGHT measures the difference in inflation outcomes between right-
wing and left-wing regimes given a dependent central bank, whereas the
interaction term measures how the marginal effect of central bank inde-
pendence on inflation differs between right-wing and left-wing regimes.
The results are given in column 1 of Table 3. They are not supportive of
the theory. The coefficient for RIGHT is insignificant, indicating that

15 Milesi-Ferretti (1991, 1993) also argues that left-wing governments have more to gain
than right-wing governments from a reduction of the credibility problem. This is explicit-
ly discussed in the context of fixed versus flexible exchange rates, and the optimal degree
of debrt indexation, but the argument and predictions also carry over to a situation with
different degrees of central bank independence.

16 The regression specification with an interaction term is valid under the assumption that
the two groups have equal disturbance variances. T also performed separate regressions for
left-wing and right-wing governments, respectively. The results are very close to the re-
sults where an interaction term is used.
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Table 3. Interaction effects among central bank independence,
government regime and exchange rate regime. Pooled regressions,
1961-89, 18 OECD countries. Dependent variable: Inflation

Independent Independent
variables (1) variables (2)
CONST 9.63 CONST 10.61
(8.80] [9.04]
UNNI1 0.07 UNNI1 0.19
[0.44] (1.18]
CBI -3.71 CBIl -8.77
(-1.72] [-7.70]
RIGHT 0.06 RIGHT ~1.09
[0.06] [-2.65]
IMPORT 0.01 IMPORT 0.02
(0.86] [1.20]
DUM-BW -3.74 DUM-EXCH -5.39
[-2.80] [-3.54]
DUM-EMS -1.97 CBI-EXCH 5.81
[~1.57] (3.77]
CBI-RIGHT -3.36
[-1.42]
obs 522 obs 522
R? 0.28 R? 0.29

Notes: Estimation method is OLS. The #-statistics {in brackets) are based on a consistent
covariance matrix where heteroskedasticity, CONIEmMpOoraneous Cross correlations across
countries and MA(1) autocorrelations within and across countries are allowed.

the inflation outcome would be fairly similar under left-wing and right-
wing regimes given a dependent central bank. The interaction term en-
ters with the wrong sign with a z-statistic of —1.4. The other variables re-
main basically unaffected. The result implies that the difference in the in-
flation bias between a left-wing and a right-wing government is not lower
where (or when) the central bank is more independent. If anything, we
see the opposite. One possible explanation for this finding is that infla-
tion is affected by fiscal policy even in economies with a quite indepen-
dent central bank. This would point to a need for further theoretical rese-
arch on how the political incentive constraints are affected when the mo-
del includes more than one policymaker.
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The degree of domestic central bank independence and government
regime are not issues in the theoretical papers on how fixed exchange ra-
tes may alleviate the credibility problem in monetary policy (see e.g.
Giavazzi and Pagano, 1988). This might be reasonable if the exchange ra-
tes are fixed once and for all in an irrevocable way. However, if the ex-
change rates are subject to multilaterally agreed realignments (as was the
case both under the Bretton Woods and the EMS regimes), it could be
argued that the likelihood for such a realignment is a function of how in-
dependent the central bank is in a given country. But precisely because a
realignment per definition must be agreed on by the other member coun-
tries, it can be hypothesized that the effects of central bank independence
on the inflation outcome is smaller under a fixed exchange rate regime
(allowing discrete realignments) than under a floating exchange rate regi-
me.

The cross-country results (reported in Table 1) indicate some prelimi-
nary support for this argument. The negative effects of central bank inde-
pendence and government regime on inflation are more important du-
ring the seventies and eighties, respectively, than during the sixties. Co-
lumn 2 of Table 3 reports the results from the regression where the inter-

action between central bank independence and exchange rate regime is
considered. Here, the dummy variable for the fixed exchange rate regime,
DUM-EXCH, combines the Bretton Woods and the EMS observations.
As predicted, the estimated coefficient for CBI is negative, whereas the
interaction term CBI-EXCH is positive. Both coefficients are strongly
significant. Hence, the negative effect of central bank independence on
inflation is significantly stronger under a floating exchange rate regime
than under a fixed exchange rate regime.

4. Institutions and unemployment:
empirical results

Much of the literature on credibility issues rests on the assumption that
only policy surprises have real effects. The assumed surprise supply func-
tion implies that employment fluctuates around its natural level in the
short run. However, since the expected value of both the shocks and the
policy surprises is zero, employment should not be affected by any insti-
tutional variable in the long run. On the other hand, if the policymaker
has an information advantage over the private sector regarding the
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shocks, the policymaker will stabilize the shock’s effect on unemploy-
ment. The extent of this stabilization depends on the same institutional
variables as studied previously. In this section I study whether these two
predictions are consistent with the data.”

‘Table 4 reports the results from cross-country regressions of average
values of unemployment on the institutional variables CBI, RIGHT and
IMPORT. Since the average rate of unemployment in the long run per
definition is equal to the natural rate of unemployment in this study, the
regression can be interpreted as an examination of whether the natural ra-
te of unemployment is related to the other insticutional variables. The re-
gression is run for the whole sample period and for the three different
subperiods. For the period 1980-89 DUM-EMS is added as an indepen-
dent variable. Finally, a pooled regression using the average values from
the three subperiods is also performed, in which case DUM-BW is also
used as an independent variable. The results support the prediction that
there is no systematic correlation between unemployment and the insti-
tutional variables central bank independence, government regime and de-
gree of openness. As expected, the fit of this regression is consequently
worse than when inflation (or budgert deficits, see below) is used as a de-
pendent variable. The estimated coefficients for CBI and IMPORT are
always close to zero. RIGHT comes in with a negative sign, indicating
that more conservative countries on average tend to be associated with
less unemployment, but the estimated coefficient is only marginally signi-
ficant with a z-statistic around —1.6. The only significant variables are
DUM-EMS and DUM-BW. However, these variables, both capturing a
fixed exchange rate regime, enter with different signs. The EMS countries
had significantly higher unemployment during the eighties compared to
the non-EMS countries and earlier subperiods, while the estimated nega-
tive coefficient on DUM-BW simply says that unemployment was lower
during the sixties compared to the seventies and eighties.

If the policymaker has an information advantage over the private sec-
tor, in the sense that the supply side shock is realized after nominal wages
have been determined but before the policymaker acts, then the policy-
maker is going to stabilize the shocks. The extent of this stabilization is a

7 In an extended version of this paper, I also study the short-run fluctuations in unem-
ployment (Jonsson, 1995). Although the fit of these regressions is very poor and the iden-
tifying restrictions are quite strong, the results support the prediction that there is a nega-
tive relationship between unemployment fluctuations and inflation surprises.

200




INSTITUTIONS AND MACROECONOMIC OUTCOMES, Gunnar Jonsson

Table 4. Cross-country regressions on average values for 18 OECD
countries. Dependent variable: Unemployment

Independent
variables 1961-89 1961-71 1972-79 1980-89 Pooled
CONST 5.70 3.90 5.31 6.75 5.73
[2.33] [2.39] [2.10] [3.31] [5.39]
CBI 1.04 -0.40 0.08 —0.54 -0.53
[0.33] [-0.22] [0.02] [-0.10] [-0.29]
RIGHT -3.67 -1.76 -2.01 -2.30 -1.64
[-1.65] [-1.44] [-1.06] [-0.70] [-1.55]
IMPORT 0.01 -0.02 -0.02 --0.00 —-0.02
[0.16] [-0.55] [-0.39] [-0.09] [-0.70]
DUM-BW -1.93
[-3.04]
DUM-EMS 4.70 5.92
[3.43] [6.17]
obs 18 18 18 18 54
R? 0.16 0.18 0.09 0.50 0.57

Notes: See Table 1.

function of the policymaker’s concern about unemployment relative to
inflation. Thus, the variance in the cyclical component of unemployment
should be positively related to the institutional variables captured by the
parameter A in the model, i.e., central bank independence, government
regime and exchange rate regime. Table 5 reports the results from regres-
sions of the variance in unemployment, Var(UN), or in the cyclical part
of unemployment Var(UN-UNN), on CBI, RIGHT and a dummy vari-
able for fixed exchange rates, DUM-EXCH, again combining the Bretton
Woods and the EMS observations. All variables are measured and pooled
over the three subperiods. None of the estimated coefficients are signifi-
cant in any regression, and the fit of the regression is very poor.!®

Hence, I find no empirical support for the theoretical prediction of a
trade-off between credibility and flexibility. The countries and the time
periods where the institutions are such that a low-inflation policy is credi-

18 The results in this section are consistent with Alesina and Summers (1993) who show
that cross-country plots over CBI and the average unemployment rate or the variance in
unemployment do not reveal any relationship between these variables.
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Table 5. Variance in unemployment and institutional variables.
Pooled regressions over the periods 1961-71, 1972-79 and 1980-89
for 18 OECD countries

Dependent variable

Independent Var(UN) Var(UN-UNNI1) Var(UN-UNN2)
variables
CONST 2.09 1.00 1.18
[3.00] [2.34] (2.32]
CBI 0.70 0.49 0.41
[0.51] [0.52] [0.37]
RIGHT ~1.44 ~0.34 -0.37
[-1.36] [-0.54] [-0.48]
DUM-EXCH -0.15 0.11 0.02
[-0.25] [0.30] [0.04]
obs 54 54 54
R? 0.05 0.01 0.01

Notes: See Table 1.

ble are not at the same time associated with higher unemployment varia-
bility. One possible interpretation is that the private sector anticipates the
policymaker’s stabilization efforts. Put differently, the policymaker may
have very little information advantage that can be used for stabilization.
This casts some doubts on the basic structure of the model commonly
used for analyzing the credibility versus flexibility trade-off.

5. Institutions and budget deficits:
empirical results

If it is aggregate demand policy that affects the price level in the econo-
my, then the literature on credibility problems can be generalized to also
include fiscal policy, as discussed in Agell er al. (1994). They show that
the incentive to reduce unemployment with expansionary fiscal and mo-
netary policy generates a deficit bias as well as an inflation bias. This
structural deficit is larger the higher the natural rate of unemployment,
the less open the economy, and the more left-wing oriented the govern-
ment (assuming that a left-wing government is more concerned about
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unemployment relative to budget deficits than a right-wing government).
Further, a general idea in their model is that restrictions on the monetary
instrument might strengthen the incentives to use the fiscal policy instru-
ment. Under certain circumstances the deficit therefore ends up being
larger in a fixed exchange rate regime than in a floating exchange rate re-
gime. Although not explicitly modeled, a conjecture would then also be
that a relatively more independent central bank leads to larger budget de-
ficits.!? In this section I confront these implications with data.

Again [ start by looking at the cross-country and the time-series evi-
dence separately. The results from the cross-country regressions are repor-
ted in Table 6.%° For the whole sample period we find that only UNN is
significant. The estimated coefficient has the predicted sign and implies
that countries with an on average 5 percentage points higher unemploy-
ment rate have on average about 3 percentage points higher annual bud-
get deficits. Tt can further be noted that the effect of a higher degree of
central bank independence on the deficits is negative and significant in
two of the three subperiods, which is opposite to the above conjecture.

When the time-series evidence is explored (by using the fixed effect
model), the results regarding the natural rate of unemployment are again
reversed. The results from this model are reported in Table 7.2! The esti-
mated coefficients on UNNI and UNN2 are —0.39 and ~0.57, respecti-
vely, which can be compared with the value of 0.63 from the cross-coun-
try regression. This result is again to a large extent driven by the observa-

19 However, both Tabellini (1986) and Alesina (1988a) argue tentatively that, at least in
the long run, one would expect the opposite (a negative) relation between central bank in-
dependence and budget deficits. A more independent central bank can be seen as a com-
mitment device not to provide monetary financing of a fiscal deficit, which would streng-
then the fiscal authority’s (the government’s) incentive to balance the budget.

2 Although the model in Agell ez a/. (1994) is deterministic, the disturbance term can also
in these regressions be thought of as a supply or demand side shock. If the policymaker
uses both monetary and fiscal policy to stabilize these shocks, we would therefore expect
the disturbance terms to be heteroskedastic. Hence, all regressions are estimated using
White’s (1980) heteroskedastic consistent covariance matrix with a small sample adjust-
ment proposed by Davidson and MacKinnon (1993).

2L All regressions in Table 7 are estimated under the same assumptions about the distur-
bance terms as when inflation was used as a dependent variable. These assumptions also
seem to be reasonable here. The 1.M-test (Breusch and Pagan, 1980) rejects groupwise ho-
moskedasticity as well as diagonality of the covariance matrix in all four regressions. The
[-test (Cumby and Huizinga, 1992) rejects the null hypothesis of no first-order serial cor-
relation for on average 16 out of the 18 countries, whereas the null hypothesis of no se-
cond- to third-order serial correlation is rejected for on average 4 out of the 18 countries,
both at the 5-percent significance level.
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Table 6. Cross-country regressions on average values for 18 OECD
countries. Dependent variable: Budget deficit in percent of GDP

Independent
variables 1961-89 1961-71 1972-79 1980-89
CONST 0.31 -1.74 1.61 3.04
[0.12] [-2.02] [0.38] [0.68]
UNN 0.63 0.72 0.53 0.36
[2.59] [4.71] [1.33] [1.59]
CBI —4.86 ~2.63 -7.09 -1.87
[-1.55] [-1.99] [-1.93] [-0.27]
RIGHT 0.83 2.48 0.81 -3.15
[0.34] [3.90] [0.31] [-0.79]
IMPORT 0.04 0.04 0.07 0.02
[1.20] [2.59] [1.01] [0.33]
DUM-EMS 0.91
[0.39]
obs 18 18 18 18
R? 0.50 0.75 0.36 0.46

Notes: See Table 1.

tions from the eighties. A number of countries ran smaller deficits during
this decade compared to the late seventies, whereas the natural rate of
unemployment remained high or even increased. If the fixed effect model
is applied separately to the three subperiods, the coefficient on UNN is
positive during the period 1972-79 but negative during the period
1980-89. It can also be noted that, although the budget deficits were sig-
nificantly lower during the Bretton Woods regime, the countries which
fixed their exchange rates within the EMS experienced significantly hig-
her deficits during the period with this arrangement. Otherwise the signs
of the estimated coetficients go in the same direction when the time-seri-
es evidence is studied as in the cross-country analysis. In particular we see
that IMPORT comes in significantly with a positive sign, which is oppo-
site to the null hypothesis, whereas the estimated coefficient for CBI is
still negative.

Columns 3 and 4 of Table 7 report the results from the pooled regres-
sions where all coefficients are restricted to be the same in all countries.
We now find that UNN comes in strongly significant with a positive
sign. This implies that the cross-country variations in the natural rate of
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Table 7. Pooled regressions using yearly data, 1961-89, 18 OECD
countries. Dependent variable: Budget deficit in percent of GDP

Fixed effects model No fixed effects
Independent
variables ) 2) (3) (4)
CONST See notes 1.37 1.50
[2.02] [2.37]
UNN1 -0.39 0.39
(-2.33] [4.55]
UNN2 -0.57 0.38
[-3.32] [4.60]
CBI -3.82 ~4.86 ~4.56 —4.57
[-1.34] [-1.78] [=5.57] [-5.64]
RIGHT 0.34 0.35 0.30 0.28
[1.25] [1.29] [0.85] [0.81]
IMPORT 0.24 0.24 0.05 0.05
[5.62] [5.78] [4.42] [4.28]
DUM-BW -1.57 -1.65 -0.65 -0.93
[-2.58] [-2.806] [-0.88] [-1.20]
DUM-EMS 2.50 2.90 0.57 0.87
[3.77] [4.85] [0.95] [1.406]
obs 522 522 522 522
R? 0.70 0.69 0.34 0.34

Notes: See Table 2.

unemployment explain more of the total variation in the deficits than the
within-country variations. Otherwise the previous findings are confir-
med. The estimated coefficient for IMPORT is positive and significant,
which is opposite to the theoretical prediction, while RIGHT is insignifi-
cant. These results are fairly similar under fixed and floating exchange ra-
te regimes, respectively (not reported). How restrictions on monetary po-
licy affect the deficit outcome is ambiguous. The EMS countries ran lar-
ger deficits both relative to previous periods and relative to the non-EMS
countries. However, the deficits were in general lower during the Bretton
Woods regime. None of these coefficients are significant though.

More interesting is perhaps that the estimated coefficient on CBI is
negative and significant at the I-percent level. A more independent cen-
tral bank is thus associated with both lower inflation rates and lower bud-
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get deficits, once we control for the other institutional variables. The
point estimate implies that the annual budget deficit is on average about
2 percentage points lower for a country with a high CBI-index compared
to a country with a low CBI-index. This result might not be regarded as
100 surprising, since the CBl-index includes a measure of the legal restric-
tions on the ability of the public sector to borrow from the central bank.
However, the results are qualitatively unaffected if this category is exclu-
ded when constructing the CBI-index.?? And the result is contrary to the
empirical findings in Grilli ez 2. (1991), who emphasize that there is no
link between monetary and fiscal discipline. In their regression of fiscal
deficits on central bank independence, they control for various measures
of political instability and government weakness. They find that, in parti-
cular, a higher degree of government durability is associated with stronger
fiscal discipline, whereas the coefficient on central bank independence is
insignificant although negative. A possible explanation for these different
results could be that a more independent central bank is a consequence
of, or generated in, a more stable political environment. However, when
Grilli ez al. (1991) instead use inflation as the dependent variable, they
find the opposite results: central bank independence remains significantly
negative, whereas variables measuring government weakness and political
instability are usually insignificant.

6. Discussion

This paper takes the literature on credibility issues in monetary and fiscal
policies seriously as an empirical description of actual economies. Diffe-
rent versions of the same basic model predict that both inflation and
budget deficits are affected by a set of institutional variables. However, al-
though the driving force behind the theoretical results is the policymake-
r’s desire to reduce unemployment, the models predict no correlation bet-
ween these institutional variables and unemployment in the long run. In
this paper I confront these hypotheses with a panel data set for 18
OECD countries over the last three decades. The main results can be
summarized as follows:

22 The estimated coefficient for CBI changes from —4.6 to —3.4, which still is significant
at the 1-percent level.
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(i) Inflation is negatively related to central bank independence, fixed
exchange rate regimes and conservative governments, as predicted by the
theory. This holds even when controlling for other variations in the insti-
tutional environment.

(ii) Central bank independence has the largest dampening effect on infla-
tion under a floating exchange rate regime, but there is no support for the
hypothesis that it also has a stronger negative effect on inflation when the
government is more left-wing oriented.

(iii) Budget deficits are negatively associated with central bank indepen-
dence, whereas the exchange rate regime and the government regime have
ambiguous or insignificant effects. Moreover, the deficits are higher in
countries with a higher natural rate of unemployment.

(iv) Neither the level of unemployment nor the variance of unemploy-
ment are correlated in a systematic way with the institutional variables

studied.

In the introduction it was mentioned that a maintained assumption
throughout this study is that all independent variables are strictly exoge-
nous. This has been questioned by some authors. Posen (1993) argues
that both central bank independence and inflation are functions of socie-
ty’s attitude towards price stability. In particular it is showed that the poli-
tical power of the financial sector is crucial in determining cross-country
inflation differences. Cukierman (1992) also discusses the possibility of a
simultaneity problem when regressing inflation on various measures of
central bank independence. He therefore reestimates his regressions using
the instrumental variables method and also performs a Granger causality
test. He then finds that central bank independence indeed has a contem-
poraneous effect on inflation. However, the Granger causality test is in-
conclusive, and the conclusion drawn is that low central bank indepen-
dence and high inflation reinforce each other.??

Another potential problem is that the theoretical models in this litera-
ture are too rudimentary to be used as empirical descriptions of time-seri-
es variations in macroeconomic outcomes. The econometric models
might therefore suffer from an omitted variable problem. This might in

23 The measure of central bank independence here is the actual turnover rate of the cen-
tral banker since the sample includes a number of less-developed countries. The time-
spans considered are decades.
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turn yield disturbance terms that are correlated both over time and across
countries. An example of such a variable would be the change in the
world price of oil. However, this problem is at least partly handled by
using asymptotically correct standard errors. When estimating the covari-
ance matrix, | allow for both heteroskedasticity and centemporaneous
cross correlations across the countries as well as autocorrelations within
and across countries. Moreover, all qualitative results from the inflation
and the deficit regressions are the same if the variables are pooled over de-
cades instead of years (the results are available on request).

All together these qualifications imply that the results in this study
should be interpreted with caution. However, the general conclusion that
can be drawn is that the broad empirical picture seems to be consistent
with the literature on credibility issues in monetary policy. But there is no
empirical support for the theoretical prediction that different institutio-
nal environments are associated with trade-offs between low inflation and
high variability in unemployment. Finally, there exists indications of a
link between monetary and fiscal discipline. The government affects in-
flation even when the central bank is quite independent, but central bank
independence is in turn related to fiscal deficits. This suggests that it
would be of interest to develop more elaborate models of the interaction
between monetary and fiscal policy under different institutional setups in
order to better understand the political incentive constraints when there
are several policymakers who control different policy instruments.

In this context it should be noted that there exist other models on the
relationship between fiscal deficits and various institutions. Hagen (1992)
studies how the budgeting procedures differ between the EC countries,
and Molander (1992) extends his sample to also include Sweden. These
studies show empirically that a budgeting process with a strategic domi-
nance of the finance minister over the spending ministers and limits on
the parliamentary power significantly reduces the deficits. In contrast,
long term legal constraints on fiscal policy have no effect on the budget
outcome. Upcoming elections might also affect the incentives for the po-
licymaker to run fiscal deficits. This has been studied theoretically by e.g.
Persson and Svensson (1989) and Alesina and Tabellini (1990). These
models predict that a political system with more political instability and a
larger degree of political polarization generate larger public debts. In this
context it has also been emphasized that conflicts or disagreements bet-
ween different political actors might in themselves introduce myopic be-
havior by the government, resulting in larger budget deficits, (e.g. Alesina
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and Drazen, 1991). The propositions in this literature have been studied
empirically and partly confirmed by Roubini and Sachs (1989) and Grilli
et al. (1991).

Although it would be interesting to examine the relative importance of
such institutional variables as compared to those used in this paper, this
issue is beyond the scope of the current paper. However, the general
conclusion drawn from this study is that institutions matter for the ma-
croeconomic outcomes, and they matter in a way that is broadly consis-
tent with the theory. An interesting topic for future research is then, of
course, to explain the driving forces behind the institutional develop-
ments that have been found important.

Appendix A. The model in Section 1.1

If the private sector forms inflation expectations rationally we have that
m¢ = E[r] where £ is the expectations operator. The explicit expression
for inflation expectations is found by using the policymaker’s first-order
condition:

4L

_E[ﬂ,ﬂ =ER(m—-7) +2A(x*+m -1+ - %)] = 0. (A.1)
Thus
= E[rm] = 7 +A(x —x*). (A.2)

Minimizing (2) subject to (1) and (A.2) yields expressions (3) and (4) in
the text.

Appendix B. Definitions and data sources

BUDGET DEFICIT: The ratio between overall deficit for the consolida-
ted central government and GDP.
Source: International Financial Statistics 6, 1993, IME
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CBI: Central Bank Independence, a measure of “legal central bank inde-
pendence” which is constructed by aggregating numerical codings
of four broad aspects of the legal relationship between the central
bank and the government. These four categories are:

(1) variables concerning the appointment, dismissal, and term of
office of the chief executive officer of the bank;

(2) variables concerning the resolution of conflicts between the exe-
cutive branch and the central bank;

(3) final objectives of the central bank as stated in its charter;

(4) legal restrictions on the ability of the public sector to borrow
from the central bank.

The final overall index over CBI € [0,1], and it is calculated for
each country for the three subperiods 1961-71, 1972-79 and
1980-1989. Summary statistics are: mean = 0.37, standard devia-
P 0 N SR, 12 (Nramy 106171 200 — 68 (Swwirzer.
LLUNE = V. LU, Rkl — Ved o \UNULWAY L UL/ hyy Jitbd = V.00 (Uvviaidod
land 1980-89).

Source: Cukierman (1992)

IMPORT: Import share of GDP.
Source: International Financial Statistics 6, 1993, IME

INFLATION: Percentage change in consumer price index.
Source: International Financial Statistics 6, 1993, IME

RIGHT: A dummy variable for a year with a right-wing oriented govern-
ment. This variable is coded with 1 if a right wing government has
been in power for at least three quarters or the first two quarters in
a given year.

Source: Alesina & Roubini (1992) and Banks (1991)

UNEMPLOYMENT: The ratio between open unemployment and the

labor force.
Source: OECD Economic Qutlook 54, December, 1993.
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