BUDGET DEFICITS AND INFLATION: THE ROLES OF CENTRAL BANK
INDEPENDENCE AND FINANCIAL MARKET DEVELOPMENT

BILIN NEYAPTI*

This article investigates the relationship between budget deficits and inflation with
the view that the nature of this relationship depends on the characteristics of monetary
and financial institutions. The main hypothesis is that budget deficits are especially
inflationary when both the central bank is not independent and the financial market is
not developed enough to contain inflationary expectations. The empirical analysis using
a panel data that comprises 54 developed and less developed countries, with one to two
decades of observations for each, supports this hypothesis. The findings are also robust

to subsets of the sample. (JEL ES58, H62)

I. INTRODUCTION

If a government’s spending exceeds its rev-
enue, the resulting deficits have to be financed
either through borrowing or issuing money.
However, borrowing is limited by the public’s
capacity or willingness to hold additional gov-
ernment debt, and monetary expansion leads
to inflation. Although inflation is socially inef-
ficient and politically unpopular for many rea-
sons!, it has been either recurrent or persistent
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1. Inflation may deteriorate income distribution, gen-
erates uncertainty in economic decisions, may lower invest-
ment and output, and therefore may lead to higher budget
deficits due to a smaller tax base. Inflation may also
increase budget deficits by increasing the debt service, by
encouraging tax evasion, or by means of delays in tax col-
lection, generally referred to as the Tanzi effect (Tanzi,
1997). Moreover, inflation lowers the value of money
balances, leading people to hold lower real balances.
Hence, above some inflation rate, real revenues from
money creation start to fall as inflation continues to rise
(see, for example, Bailey, 1956).
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in many economies. Although policy mistakes
seem to provide an explanation for this, it is
inadequate because learning from past mis-
takes would prevent inflation from being either
recurrent or persistent over long periods. Rev-
enues from inflationary monetary expansion
that benefit governments and special interest
groups, on the other hand, help explain why
inflation is recurrent or persistent.

This study takes into account such special
group incentives for inflation in investigating
the relationship between budget deficits and
inflation. This article argues that besides the
social or political concerns of governments, a
large measure of budget deficits results from
organized interest groups that pressure the
government to spend beyond its revenues.
Especially in less developed countries, where
both the financial market and tax collection
mechanisms are not sufficiently developed to
provide the government with the resources
it needs, a major way to finance these deficits
is money creation. Although money creation
generates seignorage revenues, it also leads to
inflation tax. In contrast with other forms of
taxation, inflation tax is easy to implement, and
its costs may be hidden temporarily, even
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thoughitslong-term costs are widely dispersed.
It is therefore socially efficient to build institu-
tions that serve long-term price stability.

The main hypothesis of this article is that
budget deficits lead to inflation particularly
when the financial market is not developed
and the central bank is not independent. The
author hypothesizes that the degrees of both
financial market development and central
bank independence affect not only the degree
of monetary accommodation of budget deficits
in a given period but also the expectations
about future monetary accommodation of
budget deficits.

Financial market development results from
both market forces and an institutional frame-
work that facilitates efficient allocation of
financial resources. Developed financial mar-
kets allocate funds to maximize profits and
typically generate funds through their own
operations, rather than through central bank
lending. Therefore, they offer non- or less infla-
tionary means to finance budget deficits. In
addition, financial intermediaries are net len-
ders because they usually engage in long-term
lending at fixed rates and short-term borrow-
ing at variable market rates. Unanticipated
inflation thus threatens the well-being of at
least a part of the financial system. A financial
sector that operates with a profit motive and
relies on its own resources would therefore tend
to advocate anti-inflationary policies. Recent
studies (for example, Goodman, 1991; Posen,
1994, 1995; Maxfield, 1994; Al-Marhubi and
Willett, 1995) argue that politically powerful
interest group incentives play an essential
role in building institutions, such as an inde-
pendent central bank, to credibly commit to
price stability. Moreover, both Goodman
(1991) and Posen (1994, 1995) argue that the
financial sector, along with the support of
the nonfinancial sector, is most likely to gen-
erate such powerful anti-inflation lobbies that
support an independent central bank, which
targets price stability.

Central bank independence is generally
viewed as an institutional device for commit-
ting to price stability (see, for example, Rogoff,
1985; Alesina and Tabellini, 1987; Cukierman,
1992). It may, however, result due to either a
government with long-term expected tenure
that therefore cares for the long-term costs of
inflation or governments that have short tenure
and would like to limit their successors’ control
over monetary policy (see Goodman, 1991).

Whatever the circumstances for establishing
an independent central bank may be, the main-
tenance of its independence requires support-
ing societal preferences. An independent
central bank facilitates the emergence of
anti-inflation lobbies by way of imposing
hard budget constraints, which force financial
intermediaries to internalize the costs of risky
lending and thus allocate credits efficiently.
Efficient allocation of resources, in turn,
drive inefficient enterprises out of the market,
helping reduce both budget deficits and thereby
the pressures for monetary expansion. Thus,
financial market development (FMD) allows
for price-stability and provides a favorable
environment for central bank independence
(CBI). The coexistence of FMD and CBI there-
fore indicates a symbiotic relationship.

The basic motivation for this study is the
lack of adequate analysis of the relationship
between budget deficits and inflation with an
account for the institutional variation across
countries. Although there is vast empirical
evidence on the negative relationship between
central bank independence and price stability
(see, for example, Parkin and Bade, 1978;
Grilli et al., 1991; Alesina and Summers, 1993;
Cukierman et al. 1992, 2002; Neyapti, 2001),
empirical studies have not analyzed the rela-
tionship between budgetdeficitsandinflation—
while also accounting for the characteristics of
monetary and financial institutions across the
sample.” Existing empirical studies on the rela-
tionship between budget deficits and inflation
generally use time-series analysis and mostly
concentrate on developed countries.® Besides,
the existing studies are inconclusive about the
nature of this relationship not only because
their findings, either across countries or over
time, range from no significant relationship to
a positive or even to a negative one but also
because they do not attempt to systematically
address these differences.

2. An exception is Burdekin and Wohar (1990), who
perform a time-series study of eight developed countries.
They find that budget deficits are not inflationary. More-
over, in countries with independent central banks monetary
accommodation of deficits is lower and money growth is
less inflationary.

3. Some examples to such studies are Dwyer (1982),
Giannaros and Kolluri (1985), Ahking and Miller
(1986), and Darrat (1985). Studies on less developed coun-
tries, on the other hand, tend to show a positive causal effect
of budget deficits on inflation; see, for example, Choudary
and Parai (1991) and Metin (1998).
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Contrary to a misconception that appears in
some of these empirical studies, the lack of
a contemporaneous relationship between
inflation and budget deficits does not rule
out their close association. Indeed, theoretical
studies on the relationship between budget
deficits and inflation (see, for example, Sargent
and Wallace, 1985) point out that if budget
deficits are either not financed or not expected
in the future to be financed through additional
money issue, prices do not rise. These studies
also point out, however, that if government
debt becomes unsustainable, budget deficits
eventually leads to inflation, even though
they are not currently financed through mone-
tary expansion.

How budget deficits are financed can thus
explain why they might not be necessarily and
strongly linked with inflation and—even
though they might be strongly linked—why
this linkage might not be contemporaneous.
For instance, when high inflation creates an
incentive for the government to delay its inter-
est payments, there may appear to be no con-
temporaneous correlation between budget
deficits, measured on cash rather than accrual
basis, and inflation. In addition, because quasi-
fiscal deficits are both difficult to measure and
are therefore often not accounted for in budget
deficits, their existence may temporarily con-
ceal the linkage between budget deficits and
inflation. To create an impression of good eco-
nomic performance, governments with a short
horizon may therefore lower budgetary spend-
ing and increase extrabudgetary spending.
Moreover, a downward adjustment in budget
deficits to eliminate inflationary pressures,
usually pursuant to very high inflation rates,
may also conceal the positive linkage between
inflation and budget deficits when investigated
on a contemporaneous level.

In view of all these factors that are likely to
conceal or eliminate the contemporaneous
relation between budget deficits and inflation,
this article analyzes the lagged relationship
between budget deficits and inflation. To do
this, the author uses a panel of time-series
and cross-sections that include both developed
and less developed countries also explicitly
accounts for the institutional variation across
countries.

To this end, the author employs several
measures of both CBI and FMD. Two
measures of CBI are provided by Cukierman
etal. (1992): (1) legal indices of CBI* and (2) the

turnover rates of central bank governors.
FMD is measured by (1) the share of banking
sector credit to the private sector in the total
banking sector credit; (2) financial deepening;
and (3) the noncurrency component of broad
money (referred to as contract-intensive money
in Clague at al., 1995). Although neither of
these measures is the ideal measure of either
CBI or FMD, the author tries to overcome
each of their potential deficiencies by using
them jointly in the empirical analysis.

To test the hypothesis that FMD and CBI
affect the extent to which budget deficits are
inflationary, a sample is used that covers 54
developed and less developed countries, each
with time-series that cover 10-20 years. Hence,
the panel is unbalanced. The use of a panel data
set enables one to capture the variation in the
institutional characteristics and thus their effect
on the relationship between budget deficits and
inflation. Given the dynamic nature of the
equations, however, the possibility of country-
specific fixed effects presents potential estima-
tion problems (see, for example, Balestra and
Nerlove, 1966; Nickell, 1981). To overcome
these estimation problems, we use an instru-
mental technique, developed by Arellano and
Bond (1988) that utilizes generalized methods
of moments (GMM) and also accommodates
the use of an unbalanced panel data.

The results of the empirical analysis suggest
that the positive effect of budget deficits on
inflation is especially strong when the degrees
of CBland FMD are low. Though several mea-
sures of both CBI and FMD are used, these
results are obtained especially when CBI is
proxied by the rate of turnover of central
bank presidents and when FMD is proxied
both by banking sector credit to the private
sector credit in ratio to total banking sector
credit and by contract intensive money. The
findings are also robust to samples that exclude
high inflation rates, except that in those sam-
ples one observes significant effects of FMD in
case it is measured by financial deepening,
rather than by banking sector credit to the
private sector credit in ratio to total banking
sector credit.

4. Banaian et al. (1998) caution investigate the
potential problems contained in the legal CBI index of
Cukierman et al. (1992). Nevertheless this index is used
here as one proxy of CBl—along with the alternative
measure of CBI developed by the same authors—for it is
the most comprehensive coding of legal CBI generated so
far for a large set of countries.
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The remainder of this article is organized as
follows. Section II presents an analytical model
of the intertemporal relationship between
deficits and inflation. Section III presents the
data, observations, and empirical analysis of
the relationship between budget deficits and
inflation in view of the characteristics of mone-
tary and financial institutions. Section IV
concludes.

II. THE MODEL

This section provides an analytical deriva-
tion of the intertemporal linkage between bud-
get deficits and inflation. To do that, the author
first establishes the link between inflation and
money growth via money market equilibrium
condition. Next, using this relationship and an
intertemporal budget constraint and assum-
ing that the degree of monetary accommoda-
tion that satisfies the government’s budget
constraint depends on both CBI and FMD,
the author expresses inflation as a function
of the present value of budget deficits in inter-
action with the degrees of CBI and FMD.

Following Sargent (1986), the money mar-
ket equilibrium condition is expressed using a
linear version of Cagan’s (1956) formulation of
money demand:

(1) M,/P, = o —Bri

where M stands for money and P for the price
level. o stands for both real income and real
interest rates, both of which, for simplicity, are
assumed to be constant and to satisfy the

(2) . = E(mal|l)

condition: o>PB>0.> The author further
assumes that inflationary expectations, 1%,
are formed rationally: where n%,_ 1= P, /P,
and 7, is the information set available at time
t. Equation (1) shows that in equilibrium, real
money supply is equal to real money demand,
where the latter is a negative function of the
expected inflation rate. Hence, the higher the
expectation about the rate of inflation in period

5. This assumption is relaxed later in the empirical
analysis by controlling for real growth.

t+ 1, the smaller the demand for real money
balances at time ¢.

(3) P, = (B/a)P;,; + (1/o) M,

From equation (1), one obtains an expecta-
tional difference equation for the price level.
After continuous forward substitutions for
the expected price level and first differencing
the resulting expression, one obtains

o0

(1/0) > (B/w)'E

i=0

(4) APt AM[+i)

where A is the difference operator and AP, is
equal to (P, — P,_;). Equation (4) states that a
change in the current price level is positively
related to the present value of the expected
changes in the money supply.

In the following, it is shown that
future stream of money supply is, in turn,
related to the future stream of budget deficits
via the budget constraint of the govern-
ment. The government’s budget constraint in
equation (5) expresses the relationship between
budget deficits and money supply at a given
period:

(5) Gt — Tt + VBt,1 = Deﬁ = AM; + AB;,

where G stands for government expenditures, 7'
is tax revenue, B is the stock of interest-bearing
government debt, 7 is the nominal interest rate
the government pays on the outstanding debt,
and AM and AB are the changes in money sup-
ply and government debt, respectively. Def
stands for the government’s financing require-
ment: current expenditures plus interest pay-
ments on the outstanding debt minus tax
revenues. Equation (5) states that each period
the government has to finance its deficits either
by issuing money or new debt. Hence, if the
extent of either type of deficit financing is
unknown a priori, there is no one-to-one cor-
respondence between budget deﬁcns and
money creation in a given per1od

The article assumes that in any given per-
iod, the fraction, u, of budget deficits financed
through monetary expansion is a negative

6. Forward solution of equation (5) under transversal-
ity condition indicates that an initial stock of debt should be
financed either though the present value of a stream of
money issue or budget surpluses.
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function of the degrees of both CBI and
FMD:’

(6) AM,=w(G,—T;+YyB;1) = Defy,

where W= {/CBI or IFMD} and 0 <p<1.

[CBI and IFMD stand for the lack of CBI
and FMD, respectively, obtained by measuring
the CBI and FMD indices on an inverted scale.
Hence, the higher the value of p, the lower the
degrees of either CBI or FMD. Equation (6), in
conjunction with equation (5), implies that the
degree of monetary accommodation of budget
deficits is zero when the central bank is totally
independent and the financial market is fully
developed (that is, when L is equal to zero). In
such a case, all financing comes from debt issue.
At the other extreme—that is, when CBI and
FMD take their lowest values, or when [ is
equal to one—all the financing to satisfy the
budget constraint comes from monetary
expansion.

By taking the expectations of both sides of
equation (6) and substituting it in equation (4),
one obtains equation (7), which states that
inflation is a function of the present value of
budget deficits:®

(B/o)'w- E(Def.)

NgE

(7) AP =(1/a)

1

i
o

To estimate equation (7), one assumes that
expectations about future budget deficits are
formed by using all the relevant information
available at time ¢. Following the related litera-
ture, inflation is thus estimated as a function of
the lagged inflation rates, budget deficits, and
the rates of money growth. To control for
business cycles, the author also includes
the growth rate of real output in the set of

7. As will be further explored in the next section, the
measures of both CBI and FMD exhibit much less variance
over time when compared to cross-country variation and,
therefore, the notation excludes their time subscripts.

8. Obtaining a forward solution for the initial debt
stock from the intertemporal budget constraint and sub-
stituting it in equation (4), one can write inflation in terms of
an initial debt stock. One can thus estimate a version of
equation (7) that has initial debt stock instead of deficit
terms. The empirical section, however, does not report
those estimation results not only because the sample of
that experiment is rather limited both in size and country
coverage but also because those results are possibly
muddled by errors in data and measurement. Obtaining
a measure of the debt stock that is both suitable and avail-
able for a cross-sectional analysis, however, is beyond the
scope of this study.

explanatory variables. To investigate the addi-
tional influence of both CBI and FMD on
the inflationary effects of budget deficits, bud-
get deficits (Def) are used also in interaction
with theinstitutional variables, /CBIand [FMD
(CBI and FMD, respectively, on an inverted
scale). Denoting both /CBI and I[FMD by L,
one expresses the interaction term as wDef.
Because p ranges between zero and one, wDef
reflects the weighed version of the Def term
such that when CBI or FMD take their max-
imum values (when L is 0), LDef becomes zero
and when either CBI or FMD is zero (when L is
1), uDef becomes Def itself.

Hence, equation (8) expresses the general
form of the relationship to be estimated:

(8) m =f[A(L)m; B(L)Def; C(L)(uDef);
D(L)gM; E(L)gGDP]

where (L)isalagoperatorand 4, B, C, D,and E
indicate respective coefficient vectors.

Ill.  ESTIMATING THE RELATIONSHIP
BETWEEN BUDGET DEFICITS AND INFLATION

This section first describes the data and
presents some observations on it. The author
then tests the hypothesis that budget deficits
lead to inflation especially when the degrees
of central bank independence and financial
market development are low by explaining
the appropriate method for estimating the rela-
tionship derived in equation (8).

A. Data

To perform the empirical analysis, this arti-
cle uses a pooled cross-section and time-series
sample comprising 54 countries with 10-20
years of observations over the period of
1970-89. The basic economic data set consists
of the annual average rate of change in
consumer prices, budget deficits (or govern-
ment financing requirement—measured on
cash basis and inclusive of the nominal interest
payments) in percentages of gross domestic
product (GDP); the rate of growth of base
money (currency plus bank reserves at
the central bank); and the rate of growth of
real GDP.” All data is obtained from the

9. Easterly, Rodriguez and Schmidt-Hebbel (1994)
provide data on consolidated fiscal deficits for 59 developed
and less developed countries and measures of quasi-fiscal
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International Financial Statistics of the IMF
and appear in country averages in Appendix
Table A1.'° Due to different coverages of time-
series across countries, the sample is called an
unbalanced panel.'!

The degrees of CBIand FMD are accounted
for as follows. For CBI, the two indices con-
structed by Cukiermanetal. (1992) are used: the
legal index of CBI (legal-CBI ') and the turnover
rates of central bank governors (TOR), the lat-
ter of which proxies the factual aspect of CBI.

Several indicators of financial market devel-
opment are suggested in the literature (see, for
example, Goldsmith, 1969; King and Levine,
1992; Ghani, 1992). Among them, this article
uses the most commonly cited ones: credit
extended to the private sector in ratio to the
total credit of the financial system or to GDP,
and the measures of financial deepening,
namely, M1 or M2 in ratio to GDP. In addi-
tion, contract-intensive money (CIM) is used,
which is the ratio of the noncurrency compo-
nent of M2 to M2, as a measure of institutional
development that is also positively associated
with the level of financial market development
(see Clague et al., 1995).

The higher the share of financial sector
credit extended to the private sector (PRCR)
the larger the private sector involvement in the
economy and the less dependent the state sector
on the financial sector. Hence, this author
argues that this variable measures the degree
of efficiency of the market mechanism, which
reflects an important aspect of financial sector
development. CIM reflects the degree of

deficits for 8 countries. Data for some of these countries are
gathered from various sources other than the International
Financial Statistics. The overlap of that sample with the
sample of the current study is only 31 countries, half of
which closely match with the data of the current study.

10. From the list of the countries reported in Appendix
table A1, Italy and Botswana are excluded from the data set
due to apparent lack of reliable information on budget
deficits in these countries. Romania is also excluded
from the sample due to lack of data on financial market
development.

11. The composition of the panel data set is as follows:

36 countries;

3 countries;

5 countries;

3 countries;

1 country;

2 countries;

2 countries; and
2 countries.

20 observations,
19 observations,
18 observations,
16 observations,
15 observations,
14 observations,
12 observations,
10 observations,

confidence in the financial system and thus
also provides a measure of FMD. Although
the ratio of broad money to GDP (M2) is
used as a measure of financial deepening, the
author also argues that it may not reflect finan-
cial market development if there is monetary
overhang or if a large component of broad
money is foreign currency. To minimize the
measurement errors and possible biases
involved in the various measures of CBI
or FMD, however, the author uses all these
indicators jointly in the empirical analysis
(source, IMF International Financial Statis-
tics)."?

To obtain estimates that are easy to inter-
pret, before using the institutional indices in
interaction with Def, the author normalizes
each index between zero and one—on an
inverted scale. As a result, the index takes
the value of one to indicate the complete lack
of CBI or FMD (thatis, CBI=0or FMD =0,
implying /CBI =1 or IFMD = 1), whereas zero
indicates full CBI or FMD (thatis, CBI=1 or
FMD =1, implying /CBI=0 or [FMD =0)."?

12. All these indices correlate rather weakly (see
Appendix Table A2). The legal-CBI index is based on
the articles of central bank laws and, being a rough
proxy for the actual degree of independence, its correlation
with FMD is very low. Turnover rates of central bank
presidents, on the other hand, exhibit closer correlations
with the FMD indices. One does not, however, necessarily
expect a close association between the indices of FMD and
CBI, because in countries where FMD is low, a low turn-
over rate may be due to a subservient monetary authority.
In addition, in countries where FMD is high, the degree of
CBI may be low if either the government is itself highly
inflation-averse or the availability of noninflationary
means of finance makes CBI less important.

13. The conversion process is as follows: to normalize
the legal-CBI index, for example, between zero and one,
each value of the index is divided by the maximum value
that it takes in the overall sample. To invert the scale, such
that one means complete lack of independence, subtract the
resulting number from one. The author further divides the
resultant series by its maximum value to make the minimum
value of the initial series one. Because, unlike /egal-CBI or
FMD, the higher values of TOR already means lower CBI,
the inversion of scale is not necessary for TOR. Hence, the
normalization and inversion processes can be formulated
as follows:

CBI; = (1 —[legal-CBI; | (legal-CBDmax]) / (1 — [legal-
CBI;/ (legal- CBI)mux])max
TOR;=[TOR/TOR ]

FMD,=[1 — (FMD{/FMD,,,)1/[1 — (FMD,/
FMDIHBX)][TIZIX

where CBI stands for legal-CBI; FMD stands for any of
the three indicators of financial market development; and
i, i=1 ... m, is the number of observations.
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Appendix table A2 reports these data in the
form of cross-section averages.'*

Before proceeding with the estimation, it is
worthwhile to note there may be additional
sources of data deficiencies that could also
lead to some biases in the estimation. First,
the legal measure of CBI (based on central
bank laws) is an insufficient measure of the
actual degree of CBI. Developing factual
measures of CBI are therefore likely to improve
the estimation results. Second, data on fiscal
deficits, especially in less developed countries,
generally suffer from measurement problems.

B.  Some Observations

Ordinary least squares (OLS) estimations,
using either time-series or panel data, do not
reveal any significant contemporaneous
relationship between budget deficits and infla-
tion. Various factors might contribute to the
apparent lack of contemporaneous correlation
between budget deficits and inflation. In
addition to delays in interest payments and
increases in quasi-fiscal deficits, which are
not reflected in the budget deficits data, some
of those factors are listed. First, monetary
authorities that face high budget deficits
might tighten monetary policy to eliminate
inflation. This may lead to a negative (rather
than a positive) association between budget
deficits and inflation. Belgium in 1985, Barba-
dos in 1976 and 1984, Japan in 1975, Greece in
1988, Honduras in 1984, and Malaysia in 1975
are some examples of monetary tightening in
the face of increasing budget deficits, which in
turn led to lower rates of inflation. Second,
building pressures for the monetization of
budget deficits may not affect the inflationary
expectations of the public for some period of
time. Thus, in the short run, budget deficits can
be financed through increasing government
debt, without necessarily generating much
effect oninflation. Hence, an increase in budget
deficits does not necessarily lead to a contem-
poraneous increase in the inflation rate, even
though it may have a lagged effect.

These arguments indicate that an appropri-
ate analysis of the relationship between budget

14. The author notes that both legal-CBI and TOR are
reported in decade averages in Cukierman et al. (1990).
Given that this study employs annual data, the author
takes into account the actual dates of change of the central
bank laws to express legal-CBI as a yearly series. Because
TOR refers to frequencies of change over a decade in
Cukierman et al. (1992), TOR is repeated for every year
over the periods they are originally reported.

deficits and inflation requires an intertemporal
analysis. Moreover, because merely using a
time-series analysis would ignore the cross-
sectional variation in institutional characteris-
tics, this article examines this relationship in a
panel sample that exhibits considerable varia-
tion in both economic and institutional
characteristics. To capture such institutional
characteristics, the author explicitly takes
into account the indices of CBI and FMD."?
Moreover, by allowing a different constant
term for each country, one can take into
account the possible effects of other structural
factors as well.'®

Inflation series exhibit a large variance both
across the panelsample (see Appendix table Al)
and within some countries. To eliminate possi-
ble biases this may generate and to increase
efficiency, the author uses a transformed
version of inflation, denoted by D, which is
expressed as D=mn/(1+m), where D stands
for the real rate of depreciation in money
stock. D has a one-to-one correspondence
with the inflation rate and ranges between
zero and one.'’

C. Estimation with Panel Data Set

The hypothesis is tested by estimating the
relationship in equation (8) using a sample of
54 countries and 1,002 observations. The esti-
mation method that accommodates both the
dynamic nature of the equation and the use
of an unbalanced panel data set has been devel-
oped by Arellano and Bond (1988) and involves
the use of GMM as will be further explained.

Usingthenotationinequation (8), the estim-
able relationship in equation (9) is written:

q q
(9) Da= ayDiyj+ Y ayDefi )
j=1 j=1

q q
+ Y ayuDefiu_pl+ > aygMi,
j=1 j=1

q
+ Z asigGDPi;_j)+M;+ Vi,
=

15. The indices of CBI and FMD do not generally
exhibit large variations over time within a cross-section,
especially given that the length of the time period used for
this study is not more than two decades per country.

16. As will be explained in the next section, however,
the estimation method requires first differencing, as a result
of which these terms drop out.

17. Cukierman et al. (1992) introduce this variable for
similar reasons.
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where i, i=1...N,and ¢, t=1...T, refer to
country and time periods respectively. ¢ refers
to the maximum lags of the right-hand side
variables; ) is the country-specific fixed effects;
and v is the error term.'® The rest of the nota-
tion follows that of section I1.'® The coefficient
of the interaction term pDef is expected to
capture the role of institutions on the relation-
ship between budget deficits and inflation.°

The article estimates mainly two versions of
equation (9): first by excluding the growth of
base money (assuming ays are equal to zero)
and then by including it. By means of these two
different specifications, the author investigates
the direct and indirect (through base money
growth) effects of budget deficits on inflation.
If the coefficients of both budget deficits and
money growth are significant, it implies that
budget deficits have a direct effect on inflation,
in addition to their indirect effect on inflation
through monetary expansion. That is, even if
budget deficit is not accommodated with
monetary expansion in a given year, it may
lead to a higher inflation rate due to expecta-
tions of future money growth. It is hypo-
thesized that the pDef terms capture such
expectations.

Because the possibility of fixed effects biases
the OLS estimation, the estimation is per-
formed by taking the first differences of both
sides of equation (9) to eliminate country-
specific fixed effects.?! Because this leads to a
first-order serial correlation in the error terms
(assuming white-noise errors in the original
model), however, the article uses an instrumen-
tal variables technique.?” The instrument set
includes the first and second moments, con-
structed by the GMM technique (see Arellano
and Bond, 1988), of the further lags of the

18. Although p is denoted as a constant parameter,
based on the observation that CBI and FMD indices gen-
erally have low variability over time, it is allowed to vary in
the estimations.

19. Appendix Table A3 further provides the list and the
description of the variables used in estimating equation (9).

20. Each of the indices of CBI and FMD (the inverse of
which are denoted by p) are used as weighing factors, where
the higher the degrees of CBI and FMD, the lower the
weights.

21. Among the possible fixed effects are the degree of
political instability and the type of exchange rate regime.

22. Nickell (1981) shows that OLS estimation with
panel data yields inconsistent estimators when indivi-
dual-specific fixed effects exist and lagged dependent vari-
ables are used as explanatory variables. He demonstrates in
such cases that a basic assumption of OLS estimation—
namely, the independence between RHS variables and the
error term—is violated.

dependent variable than those that appear on
the right-hand side. The rest of the explanatory
variables are also in the instrument set.

Equation specification, or the appropriate
lag lengths, are tested for by testing the hypo-
theses that instruments are not correlated
with the error term and that there is no second-
degree serial correlation. The test statistics used
for these hypotheses are s (Sargan test) and m1,,
respectively. Based on these specification tests,
a two-period lagged model is chosen (¢ = 2) for
equation (9). Thatis, using a two-period lagged
model, one cannot reject, within the standard
levels of confidence, the hypotheses that the set
of instruments are uncorrelated with the error
terms and that there is no second-order serial
correlation (due to Sargan and m, tests, respec-
tively).?

The Wald statistic reported in Table 1 pro-
vides a significance test for the lagged effects of
budget deficits on inflation; in runs I and II the
test refers to the joint significance of the a»
coefficients and in runs III and IV it refers to
the joint significance of a3 coefficients. The five
different wDef terms in equation (9) are labeled
DefCBI, Def TOR, DefPRCR, DefM2, and
DefCIM, each representing the interaction of
budget deficits with the inverted and normal-
ized series of the two CBI and the three FMD
indicators, respectively.?*

InTable 1 are reported four different runs of
equation (9)—labeled from I to IV. In both
runs I and II, observe that the lagged effects
of budget deficits on inflation are positive and
significant, asindicated both by the #-ratios and
by the Wald test for joint significance. Run II
indicates that controlling for money growth
(gM) improves their significance.”> Run II
also shows the expected positive effect of
base money growth on inflation on the second

23. Based on these criteria, the author rejects the model
with more than two lags.

24. As explained in Part IIT A, the CBI and the FMD
indicators are: the law-based CBI index (legal-CBI), turn-
over rates of central bank governors (TOR), the share of
banking sector credit to the private sector in total banking
sector credit (PRCR), M2 to GDP ratio (M2), and the
contract intensive money (CIM).

25. The estimation results in run II indicate that a
1-percentage-point increase in both the first and second
lag of fiscal deficits on average lead to 2.3 points increase
in the value of D (calculated as the product of the average of
lagged deficits and the sum of a, coefficients). This amounts
to about 2.5-percentage-point increase in the inflation rate
for inflation rates of up to 10%, about 3.5 percentage
points’ increase in the inflation rate for inflation rates of
up to 50% and about 8.5 percentage points’ increase in the
inflation rate for inflation rates of up to 100% on average.
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TABLE 1

Estimation of Inflation in a Panel of 54 Countries

Dependent Variable: D

RHS Variables 1)) 11)) (I11) Iv)
D (1) 0.46 0.34 0.42 0.33
(t-stat) (20.86) (18.52) (22.43) (13.82)
D (-2) —0.16 —0.20 —0.14 —0.19
(~13.19) (—18.36) (~11.55) (—17.08)
Def (—1) 0.23 0.28 —0.72 —1.08
(5.92) 9.54) (=0.93) (~1.53)
Def (—2) 0.18 0.19 —1.51 —1.98
(3.72) 4.97) (~1.97) (=2.66)
DefCBI (—1) 0.28 0.11
(1.17) (0.31)
DefCBI (—2) —0.14 —0.09
(—0.80) (=0.41)
DefTOR (1) 0.92 0.75
(6.68) (5.86)
DefTOR (-2) 0.40 0.64
(1.87) (2.82)
DefPRCR (—1) 3.46 4.68
(2.94) (3.82)
DefPRCR (-2) 2.89 3.60
(1.75) (2.24)
DefM2 (—1) —1.64 —1.66
(—6.76) (—7.45)
DefM2 (-2) —0.01 0.08
(=0.12) (0.42)
DefCIM (—1) 0.41 0.32
(1.25) (1.14)
DefCIM (=2) 0.88 0.94
(5.83) (5.20)
gM (—1) 0.00 —0.01
(~1.16) (-3.52)
gM (-2) 0.02 0.02
(15.69) (9.38)
gGDP (—1) 0.05 0.01 0.03 —0.01
(2.32) (0.67) (1.10) (=0.55)
gGDP (-2) 0.02 0.01 0.01 —0.01
(0.67) (0.44) (0.29) (0.30)
Sargan test (d.f.) 41.41 40.74 4434 43.93
(€29} (€] (€29) (€Y}
m2 (d.f.) —0.31 0.025 —0.554 —0.00
(54) (54) (54) (54)
Wald test (d.f.) 4325 103.77 4189 4077
(2 2 (10) (10

lag. The positive effect of one-period lagged
monetary growth on inflation, however, may
have been captured by the first lag of the D
term. Although the effect on D of its own sec-
ond lag appears negative in both I and II, in
both runs the overall lagged effect of D,
observed by the sum of the coefficients of its
two lags, is positive.

In runs III and IV, as the coefficients of
budget deficits themselves become either nega-
tive or insignificant, the sum of the coefficients
of the interactive terms (WDef terms) is both
positive and highly significant. In addition,
TOR, PRCR, and CIM, in particular, account
for this effect. As a separate experiment, the
wDef terms are entered individually into the
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regressions (not reported), rather than all five
of them as in run IV, along with the lagged D,
gM, and Defterms. This led to more significant
results, though similar in nature, for the uDef
terms, except for DefCBI, which is not signifi-
cant, than those reported in run I'V. Though the
negative and significant coefficient of the first
DefM?2 term gains more significance in this
experiment, the second lag of it becomes posi-
tively significant. Moreover, the summation
across both the first lags and the second lags
of DefM?2 and Def are positive. The negative
significance of the first lag of DefM2 term in
run IV may thus be interpreted as being due to
either the high collinearity among the wDef
terms or to the failure of the M2 series to
proxy the degree of financial sector develop-
ment, as already discussed in section IIIA, or
a combination of these factors. In conclusion,
however, it should be noted that the Wald test
for the joint significance of the interactive Def’
terms in runs III and IV is substantially higher
than the Def terms in runs I and II.

The sum of the coefficients of the two lags of
base money growth is positive and significant,
as expected. On the other hand, the lags of the
growth rate of real GDP, do not affect D sig-
nificantly. In conclusion, the test results
reported in Table 1 suggest that the positive
lagged effects of budget deficits on inflation
are mainly due to the lack of central
bank independence and financial market
development.

D. Sensitivity Tests

The robustness of the findings are tested by
repeating the experiments in subsets of the
sample. Subsets of the sample are generated
by excluding very high (more than 100%)
and high (more than 50%) rates of inflation.
This way of defining subsamples results in
samples of size 910 and 805, with cross-
sectional sizes of 51 and 45, respectively. Inves-
tigating the relationship between budget
deficits and inflation in subsamples that are
distinguished on the basis of the dependent
variable, however, may introduce a sample
selection bias. Nonetheless, if one observes
that the nature of the relationship between
budget deficits and inflation are different in
these subsets, the results of Table 1 would
need to be viewed with caution.

The estimations reported in Table 1 are
repeated in a sample that excludes very high
and hyperinflationary episodes,”® which

amount to 92 observations. Next, the analysis
looks at a smaller sample that excludes obser-
vations with inflation rates exceeding 50%,
reducing the total sample size by 197 observa-
tions. Table 2 reports those results in a slightly
different format than in Table 1 because the
reduced cross-sectional sizes of the subsets
only allow for part of the right-hand-side vari-
ables to be included in the regression at a time.
To perform the estimations in a comparable
manner, the author therefore only includes
the D, Def, gM, and either of the CBI and
FMD indicator sets (either two of the CBI or
three of the FMD indicators) in interaction
with the Def term at a time. To show that
these results would not differ much from the
results that one would obtain if one were to
estimate them jointly in the regression, the
author also reports (runs I and II) the result
of the estimation using the unrestricted sample.

The main observations based on Table 2 are
as follows. First, a comparison of runs I and 11
in Table 2 to run IV of Table 1 reveals that
estimating the regression by groups of expla-
natory variables yields virtually the same
results as their joint estimation. Given this, we
next observe in runs III and VII that, as com-
pared to the overall sample (run I of Table 1),
the positively significant effect of lagged effect
of deficits on inflation gets weaker in the
sample that excludes more than 100% inflation
rates; it even disappears in the sample that
excludes more than 50% inflation rates. In the
sample that excludes more than 100% inflation
rates, similar to the results in the overall sample
that are reported in Table 1, the positive sig-
nificance of lagged deficits on inflation is
mainly due to the lack of CBI and FMD, espe-
cially when measured by TOR, M2, and
CIM.? Finally, when the analysis takes an
even smaller subset of the sample, excluding

26. Very highinflation or hyperinflationary periods are
defined as more than 100% yearly average inflation rate.
Within that sample, observations with 200% or more infla-
tion rates also coincide with the acceleration of inflation by
more than 100% a year. Such high inflationary cases are
observed in Argentina in both the 1970s and the 1980s, in
Brazil after 1985, in Chile between 1970 and 1976, in Israel
after 1984, in Nicaragua after 1985, in Peru after 1988, and
in Yugoslavia for 1989. Argentina, Chile, Israel, and
Nicaragua also had fiscal deficits of more than 10% of
GDP prior to those years.

27. In the unrestricted sample, the interactions of def-
icits with TOR, PRCR, and CIM are significant. In
restricted samples, however, observe that M2, rather
than PRCR, along with TOR and CIM in interaction
with deficits appear positively significant.



Estimation of Inflation in Subsets of the Sample

TABLE 2

Dependent Variable: D

Whole Sample (Inf <100) (Inf <50)
RHS Variables @ n (I av) ) ()] ()] (VI
D (-1) 0.35 0.35 0.33 0.35 0.34 0.32 0.32 0.32
(t-stat) (18.93) (12.65) (19.50) (19.09) (19.09) (11.66) (12.84) (10.87)
D (-2) -0.19 —0.21 —0.19 -0.19 —0.21 —0.19 —0.18 —0.19
(—17.94) (—18.76) (—8.18) (=7.79) (—8.04) (—12.53) (—11.25) (—11.34)
Def (—1) 0.08 —0.5 0.07 —0.24 —0.06 0.00 —0.26 0.05
(0.81) (—0.79) (2.62) (=2.79) (—0.29) (0.01) (=3.29) (0.27)
Def (-2) 0.04 —1.6 0.09 0.29 —0.21 0.00 0.22 —0.10
(0.46) (=1.97) (2.57) (2.46) (—0.94) (0.09) (2.63) (—0.56)
DefCBI (—1) 0.15 0.35 0.35
(0.88) (2.45) (3.25)
DefCBI (—-2) —0.07 —0.57 -0.37
(—0.55) (—3.49) (—4.12)
Def TOR (—1) 0.5 0.57 0.35
(6.68) (5.81) (4.32)
Def TOR (-2) 0.85 0.31 —0.18
(4.18) (1.43) (—0.74)
Def PRCR (—1) 3.96 —0.07 0.66
(3.33) (=0.17) (—2.44)
Def PRCR (-2) 2.85 —0.42 —1.16
(1.52) (—0.98) (—4.87)
DefM2 (—1) —1.68 —0.01 0.20
(—7.82) (—0.16) (1.53)
DefM?2 (-2) 0.22 0.44 0.51
(1.09) (3.22) (3.17)
DefCIM (—1) 0.45 0.58 0.44
(1.73) (3.86) (3.44)
DefCIM (-2) 0.87 0.55 0.88
(4.63) (5.25) (15.14)
gM (—1) —0.01 —0.00 0.03 0.02 0.03 0.01 0.01 0.01
(—3.03) (—2.14) (4.84) (4.28) (5.51) (2.16) (2.07) (2.61)
gM (-2) 0.01 0.02 0.02 0.02 0.03 0.01 0.01 0.02
(13.21) (13.0) (5.59) (4.56) (5.96) (3.34) (2.89) (5.14)
Sargan test (d.f.) 40.8 45.14 45.07 44.46 45.26 41.59 41.45 41.98
(€19) (€2)) (3D (31 (31 (3D (31 (31

continued
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TABLE 2 continued

Dependent Variable: D

Whole Sample (Inf <100) (Inf <50)
RHS Variables @ an (1) Iv) W) (VD (VD (VID)
m2 (d.f.) —0.091 0.261 —0.538 —0.621 —0.351 -1.20 —1.247 -1.17
(54) (54) (51) (51) 5D 45) (45) (45)
Wald test (d.f.) 72.79 1657.4 13.2 67.39 75.92 0.01 64.94 317.98
“ (6) 2 (€] (6) ()] “ (6)
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the observations with more than 50% infla-
tion rates, even though the positive significant
effect of deficits on inflation disappears,
one can still observe that CBI and FMD
weighed deficit terms still have positive signifi-
cant effects on D. As in the sample that
excludes more than 100% inflation rates, in
this sample, too, deficits appear to affect infla-
tion positively in cases of a high TOR and low
M?2 and CIM. This observation indicates that
even though, on average, the deficit inflation
linkage seems to break down in cases of rela-
tively low inflation rates, the positive relation-
ship obtains in cases of the lack of CBI and
FMD.

Another, and perhaps a more natural, way
to conduct a sensitivity analysis for the results
reported in Tables 1 and 2 would be to test
whether there are differences between the
developed and less developed country subsam-
ples. This type of partitioning of the data leads
to the number of cross-sections of 19 and 35,
and the sample sizes of 326 and 628 for the
developed and less developed subsamples,
respectively. These sample sizes, however, pre-
vent the replication of the estimations reported
earlier. A sensitivity test is nevertheless
performed.

The robustness of the findings are investi-
gated by looking separately at the less devel-
oped sample. Due to the lack of sufficient
degrees of freedom to replicate the run IV in
Table 1, however, in this subsample estima-
tions are performed by using one type of
uDef terms at a time.”® The results (not
reported) are similar in nature to those
obtained in the entire sample that are reported
in Table 1. This further supports the robust-
ness of the findings. Interestingly, however,
along with DefCBI terms, Def TOR terms
also appear insignificant in the sample of less
developed countries. By contrast, especially the
second lag of DefCIM term, and though its
significance level declines, the first lag of
DefPRCR both appear positively significant
in this subsample, too. The first term of the
DefM?2 remains negatively significant as in
the entire sample.

To summarize, these findings suggest that
budget deficits have significant predictive

28. The nature of the estimation technique employed
here does not permit a separate estimation in the developed
country subset, which consists of 19 countries in the current
sample, due to the lack of sufficient degrees of freedom.

power for inflation, especially when coupled
with the lack of central bank independence
and financial market development. Sensitivity
tests suggest that this finding is generally robust
to different sample characteristics.

IV.  CONCLUSIONS

The main hypothesis of this study is that
budget deficits lead to inflation primarily
when the central bank is not independent
and when the financial market is not devel-
oped. The current empirical analysis explores
the relationship between budget deficits and
inflation in a sample of 54 developed and less
developed countries, each with 10 to 20 years.
This analysis explicitly accounts for the varying
degrees of CBI and FMD.

In view of the factors that may conceal or
eliminate the contemporaneous relationship
between budget deficits and inflation, this
article investigates their lagged relationship.
To overcome possible estimation problems
due to the dynamic nature of the relationship
and the unbalanced nature of the panel, the
estimation is performed in first differences,
using a two-stage procedure by which instru-
ments are formed by GMM.

Estimation results suggest that budget
deficits have a significant positive effect on
inflation. The results also suggest, however,
that this effect is largely attributable to low
degrees of CBI and FMD. This finding is
also robust to sample selection; in the absence
of CBI and FMD, deficits have a positive effect
on inflation in high as well as in low inflation
samples. Even though we observe that in sam-
ples with relatively low inflation rates (less than
50%) deficits donot, on average, have a positive
effect on inflation, this effect recovers when one
accounts for the degree of CBI and FMD. The
findings remain generally similar in nature in
the less developed countries as in the entire
sample as well.

Having found supportive evidence for the
hypothesis, the author nonetheless notes that
the reliability of the findings of this study may
somewhat be limited by data deficiencies. In
particular, obtaining a reliable and compre-
hensive set of fiscal deficits data that is defined
over a large number of countries remains to
be a challenge for improving the findings of
this study.
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APPENDIX TABLE Al
Data Averages, Coverage, and Contemporaneous Correlations between Budget Deficits and Inflation

471

Inflation Deficits Base Money Growth Correlation between
Country (%, Annual Average) (% of GDP, Average) (Average) Infl. and Deficits Time Period
Australia 9.1 1.5 10.1 0.22 1970-89
Austria 5.0 -3.6 6.8 0.06 1970-89
Belgium 6.0 7.3 4.6 —0.01 1970-89
Chile 98.0 1.5 117.4 0.07 1970-89
Costa Rica 18.4 2.9 30.0 —0.13 1970-89
Germany 3.9 1.2 7.7 —0.01 1970-89
Denmark 8.1 0.4 11.3 0.18 1970-89
Ethiopia 7.5 4.9 12.4 —0.00 1970-89
Finland 8.9 0.6 19.0 0.02 1970-89
France 8.1 1.5 8.2 0.01 1970-89
Greece 15.9 6.6 19.7 0.07 1970-89
Honduras 7.0 3.6 12.0 —0.05 1970-89
India 8.3 5.7 154 —0.01 1970-89
Ireland 11.1 10.0 12.9 0.42 1970-89
Israel 81.1 15.1 97.6 0.00 1970-89
Japan 5.8 4.4 11.5 —0.12 1970-89
Korea (South) 11.8 1.3 24.2 0.25 1970-89
Malaysia 4.6 9.0 13.5 0.03 1970-89
Mexico 41.9 6.1 43.1 0.68 1970-89
Nepal 9.3 4.2 15.2 0.01 1970-89
Netherlands 5.0 3.6 7.9 —0.19 1970-89
Norway 8.4 1.4 7.7 —0.00 1970-89
Pakistan 9.5 7.2 14.9 —0.03 1970-89
Peru 253.9 4.2 162.6 0.03 1970-89
Philippines 14.8 1.9 194 —0.16 1970-89
Singapore 4.7 -2.0 14.2 0.03 1970-89
Spain 12.3 3.6 20.2 0.00 1970-89
Sweden 8.3 3.2 11.0 0.40 1970-89
Switzerland 4.1 0.3 3.2 0.17 1970-89
Thailand 6.9 3.1 12.9 —0.03 1970-89
United Kingdom 10.0 3.0 9.0 0.41 1970-89
United States 6.3 3.0 7.1 0.25 1970-89
Uruguay 58.4 2.6 55.7 —0.13 1970-89
Venezuela 14.8 0.9 19.4 0.05 1970-89
Yugoslavia 104.0 0.4 170.2 —0.04 1970-89
Zambia 24.8 12.3 28.8 —0.01 1970-89
Canada 7.0 3.5 9.0 0.00 1970-88
Ghana 44.5 4.6 40.2 0.14 1970-88
New Zealand 12.0 4.9 11.7 0.09 1970-88
Barbados 10.7 3.7 14.8 —0.00 1972-89
Brazil 85.1 32 108.8 0.76 1970-87
Iceland 37.1 3.0 40.1 —0.01 1972-89
Kenya 12.3 5.2 16.2 —0.00 1972-89
Portugal 18.7 8.6 233 0.17 1972-89
Colombia 21.4 1.6 28.8 —0.01 1970-85
Morocco 7.7 7.7 13.9 0.27 1970-85
Tanzania 18.2 6.6 21.5 0.07 1970-85
Argentina 178.0 4.5 224.6 0.07 1970-84
Bahamas 6.1 2.5 10.3 0.01 1976-89

continued



472

CONTEMPORARY ECONOMIC POLICY

APPENDIX TABLE Al continued

Inflation Deficits Base Money Growth  Correlation between
Country (%, Annual Average) (% of GDP, Average) (Average) Infl. and Deficits Time Period
Ttaly 14.0 34.4 16.1 0.02 1970-83
Nicaragua 83.3 11.8 62.5 0.04 1973-86
Botswana 10.9 —-8.7 26.3 0.44 1977-89
Turkey 31.7 3.1 37.6 0.19 1970-81
Zaire 42.8 9.3 423 0.06 1971-82
Malta 3.6 1.6 3.4 -0.19 1980-89
Romania 33 —43 9.1 0.05 1980-89
Zimbabwe 21.8 6.7 233 0.14 1980-89

Cross-Section Averages

Total Panel

Correlation between inflation and deficits

Correlation between inflation and base money growth

Correlation between deficits and base money growth

0.02
0.85
0.01

0.005
0.58
0.01

Note: The countries are first grouped based on the number of observations available in a descending order, and then
within the group in an alphabetical order.

APPENDIX TABLE A2
Normalized, Inverted Averages of Institutional Indices

Legal-CBI TOR Priv. CR in Total M2/GDP CIM
Country (a) (b) (©) @ (e)
Australia 0.13 0.17 0.65 0.50 0.14
Austria 0.60 0.17 0.65 0.77 0.09
Belgium 0.95 0.17 0.80 0.73 0.46
Chile 0.51 0.67 0.73 0.89 0.31
Costa Rica 0.40 0.67 0.70 0.82 0.31
Germany 0.00 0.11 0.59 0.64 0.13
Denmark 0.35 0.01 0.53 0.70 0.04
Ethiopia 0.52 0.26 0.88 0.92 1.00
Finland 0.74 0.12 0.45 0.74 0.00
France 0.79 0.23 0.55 0.44 0.11
Greece 0.25 0.28 0.81 0.65 0.44
Honduras 0.47 0.21 0.66 0.92 0.47
India 0.63 0.41 0.76 0.83 0.58
Ireland 0.46 0.18 0.67 0.73 0.25
Israel 0.54 0.17 0.77 0.61 0.10
Japan 0.92 0.23 0.56 0.34 0.09
Korea (South) 0.72 0.39 0.52 0.84 0.24
Malaysia 0.60 0.12 0.54 0.68 0.35
Mexico 0.63 0.22 0.85 0.94 0.43
Nepal 0.92 0.19 0.72 0.95 0.82
Netherlands 0.49 0.06 0.60 0.53 0.13
Norway 0.95 0.06 0.65 0.63 0.18
Pakistan 0.87 0.30 0.75 0.77 0.72
Peru 0.47 0.36 0.81 0.94 0.51
Philippines 0.47 0.13 0.63 0.89 0.30
Singapore 0.73 0.43 0.00 0.55 0.35
Spain 0.96 0.18 0.62 0.45 0.15
Sweden 0.73 0.21 0.69 0.65 0.16

continued
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APPENDIX TABLE A2 continued

Legal-CBI TOR Priv. CR in Total M2/GDP CIM
Country (a) (b) (c) (d) (e)
Switzerland 0.17 0.17 0.53 0.16 0.19
Thailand 0.76 0.16 0.65 0.76 0.34
United Kingdom 0.73 0.12 0.63 0.75 0.17
United States 0.38 0.16 0.59 0.55 0.04
Uruguay 0.82 0.43 0.64 0.81 0.42
Venezuela 0.52 0.39 0.25 0.82 0.09
Yugoslavia 0.95 0.23 0.52 0.57 0.13
Zambia 0.55 0.41 0.97 0.87 0.31
Canada 0.43 0.11 0.55 0.76 0.08
Ghana 0.68 0.25 0.98 0.97 0.97
New Zealand 0.82 0.23 0.62 0.90 0.13
Barbados 0.57 0.12 0.59 0.75 0.20
Brazil 0.87 0.61 0.62 1.00 0.31
Iceland 0.63 0.00 0.52 0.88 0.02
Kenya 0.46 0.12 0.69 0.87 0.35
Portugal 0.45 0.29 0.69 0.37 0.26
Colombia 0.76 0.18 0.67 0.96 0.57
Morocco 1.00 0.81 0.81 0.79 0.74
Tanzania 0.46 0.13 1.00 0.85 0.72
Argentina 0.52 1.00 0.69 0.89 0.43
Bahamas 0.51 0.22 0.60 0.83 0.10
Nicaragua 0.44 0.42 0.62 0.83 0.65
Turkey 0.41 0.42 0.75 0.89 0.49
Zaire 0.53 0.25 0.89 0.95 0.82
Malta 0.46 0.22 0.40 0.00 0.98
Zimbabwe 0.89 0.10 0.88 0.87 0.24

Correlations in total panel data:
between (a) and (b): 0.000
between (a) and (c):  0.000
between (a) and (d): 0.016
between (a) and (e): 0.011
between (b) and (¢):  0.001
between (b) and (d):  0.036
between (b) and (e): 0.028
between (c) and (d):  0.061
between (c) and (e): 0.083
between (d) and (e): 0.139

between budget deficits and (a): 0.005
between budget deficits and (b):  0.000
between budget deficits and (¢) 0.0114
between budget deficits and (d):  0.034
between budget deficits and (e): 0.034

between inflation (D) and (a): 0.004
between inflation (D) and (b): 0.125
between inflation (D) and (c): 0.035
between inflation (D) and (d): 0.009
between inflation (D) and (e): 0.0085

Notes: See note 13 for the procedure to normalize and invert the CBI and FMD indices. This table reports the averages
of the resulting indices. Countries are ordered according to their time-series lengths reported in Appendix table Al.



474

CONTEMPORARY ECONOMIC POLICY

APPENDIX TABLE A3

Abbreviations and Sources of Data

D Real rate of depreciation in money balances
(inflation rate / [1 + inflation rate]) (Source for the inflation rate: IMF-IFS)

Def Consolidated government deficits in percentage of GDP (source: IMF-IFS)

DefCBI Def, multiplied by inverted normalized index of legal-CBI

Def TOR Def, multiplied by the normalized index of TOR

Def PRCR Def, multiplied by the inverted and normalized index of the ratio of
private credit in total banking sector credit

DefM?2 Def, multiplied by the inverted and normalized index of M2

DefCIM Def, multiplied by the inverted and normalized index of CIM

gGDP Rate of growth of real GDP (Source: IMF-IFS)

M Rate of growth of base (reserve) money (source: IMF-IFS)

IME-IFS International Financial Statistics of the International Monetary Fund

ICBI Lack of CBI (CBI on an inverted scale, see note 13)

IFMD Lack of FMD (FMD on an inverted scale, see note 13)

legal-CBI Index of CBI (Cukierman et al., 1992)

TOR Turnover rate of central bank presidents

Note: See Section IITA for further detail.
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