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I. Introduction

This paper investigates the relationship between the behavior of a
country's central government budget deficit and the legal arrangements
governing the establishment and operation of its central bank. That there is
a good deal of variability in the laws under which central banks are
established and operated is well known, and there is more than folklore to
suggest that the inflationary performance of a country is not independent of
its central bank laws. 1In two earlier papet‘s1 Robin Bade and I studied the
features of central bank laws in 12 countries and examined the relationship
between those laws and a country's inflation performance. Our conclusion was
that countries with an "independent” central bank experience significantly
lower inflation than countries whose central banks are under the direct
control of the government. No claim was made as to the "causal” relationship
between central bank laws and inflation. It is possible, and perhaps likely,
that some deeper, as yet ill-understood, "national characteristics™ are the
source of both low inflation performance and central bank independence. The
discovery itself, however, is of significance. It suggests one mechanism
whereby people wishing to live in a low inflation environment may order their
affairs so as to achieve that outcome.

This paper draws on those earlier studies and investigates the way in
which central bank laws influence the behavior of the central government
budget deficit. The specific questions addressed are: Do countries with
independent central banks not only experience lower inflation, on the average,

than other countries but also lower government deficits? Or, instead, do such



_2;
countries simply have inflation and deficit experience that are decoupled from
each other with deficits behaving in a manner that is nqt significantly
different from other countries but with money growth and inflation held in
check by the independent central bank? 1In other words, does an independent
central bank make it possible for a country to enjoy low inflation even in the
face of a large and continuing deficit or does an independent central bank
enable a country to enjoy low inflation by keeping the fiscal authority under
control and ensuring a moderate and well-behaved deficit?

The importance of, and interest in, these questions is perhaps obvious.
Their importance has been enhanced, however, in the face of ongoing and large
deficits in most major industrial countries in the past few years. Although
some economists are unconcerned about the state of central government deficits
the consensus view is that, although immediate massive tax increases or
spending cuts would not be appropriate, some long--run measures are needed in
order to ensure that deficits are gradually brought under control. Most
suggested remedies either focus on constitutional amendments directly limiting
the permissible action of legislators or involve explicit recommendations as
to which parts of the budget should be cut, which new taxes should be
introduced, or which existing taxes should be increased. No attention seems
to have been paid to the possibility of bringing indirect pressure to bear oﬁ
the central government process through the authority and independence of the
central bank. This seems to be a natural, alternative mechanism for achieving
long--term deficit control and one worthy of careful exploration.

The importance of the connection betwecen the deficit and monetary policy

was highlighted recently in a provocative paper by Thomas Sargent and Neil

2
Wallace. A superficial reading of that paper would suggest that there is
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little hope for the successful use of the central bank as a source of
discipline on the fiscal authority for what Sargent and Wallace show is that
in the face of an ongoing deficit even the purusit of tight monetary policies
may lead not to a fall in inflation, but perversely to a rise in its rate.

The apparent implication of this result is that if an independent central bank
ruthlessly pursued tight monetary policies, not only would the deficit not be
brought under control but inflation would also accelerate.

Reading that paper more carefully, it is clear that this conclusion is
not inevitable. Sargent and Wallace's proposition--described as "unpleasant
monetarist arithmetic”--is that if the real deficit, net of debt interest, is
unresponsive to inflation, monetary policy, or monetary institutions, and if
the monetary authority pursues a low and fixed money supply growth target,
then inflation may respond perversely. If institutional arrangements can be
devised that deliver firm monetary policy and low inflation and if the deficit
process can be made responsive to these monetary arrangements, then the
implication of the Sargent and Wallace analysis are that the deficit itself
will eventually be brought under control via monetary restraint. An effective
and independent central bank could be seen, therefore, not only as the
deliverer of low inflation but also as the effective constitutional constraint
on the legislative spending and taxing processes.

This paper explores these issues. First, in the next section I set out
the "unpleasant arithmetic™ and show the essence of the Sargent and Wallace
proposition. I also show that if the monetary authority is the dominant one
then the fiscal authority must fall in line with the actions of the monetary

authority and the deficit must eventually be brought under control. Then, in
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Section III, I examine some of the ways--some mechanical and some
"behavioral”—-in which inflation and the deficit might be connected. T
conclude that the notion that the real deficit is exogenous is not
compelling. I then, in Section IV examine the behavior of the deficit in
twelve countries--the same twelve countries whose central bank laws were
studied in the papers cited above--and study the relationship between the
deficit, and the central banking arrangements.

I conclude that there are surprisingly strong links between central
banks laws and deficits. Those countries whose central banks are
"independent” have a lower long-run average deficit than most other
countries. Furthermore, the long-run variability--and unpredictability--of
their deficits is smaller than the average. Interesting though these results
are, they need to be qualified. They are based on a very small sample of
countries (twelve) and the relatively small time series (1955-1983). Also
there are two anomalous findings. One country with a government controlled
central bank--France--looks more like the countries that have an independent
central bank in its deficit behavior than any of the others studied here. I
do not attempt to uncover the source of that anomaly. A deeper investigation
which resolves that anomalous result might lead to important modifications of
my overall conclusion. A second country-.--the United States--has a deficit
process that is similar to those of the countries whose central banks are more
independent than the Federal Reserve. Thus the relationship between central
bank independence and the deficit is not a precise one.

With this summary preview of the key findings let us now turn to a more
detailed investigation of the relationship between monetary pol%py and

deficits.
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1I. Sargent and Wallace's "Unpleasant Arithmetic"

Sargent and Wallace's "Unpleasant Arithmetic"” is important for present
purposes for two reasons. First, it provides a coherent analysis of
situations in which a country's inflation performance is independent of its
monetary policy and is driven, instead, by the behavior of the deficit.
Secondly, the analysis serves as a useful vehicle for showing that if the
monetary authority is independent and dominant, and if it ruthlessly pursues a
low target inflation rate then eventually, the fiscal authority will be
constrained by the monetary authority to bring the deficit under control.

The starting point for the analysis is simply a definition of the fiscal

authority's budget constraint. This is shown in equation (1):

H'- H' (1)

t  t-1
+b -0 (1+r) t=1,2,...
t Pt t t-1

where d is real deficit; H is nominal base money; P is the price level; b is
real bonds (par); r is real rate of interest; and t is time.

Equation (1) states that the deficit, defined as the real deficit net of
debt service charges, must be financed by creating money (the first term) and
by issuing bonds over and above the value of bonds being retired and interest
payments made (the second and third terms). Equation (1) is written for the
case where all bonds are one-period instruments. Although this is a special
case it does not constitute a relevant loss of generality. Also a constant
real rate of interest is assumed in equation (1).

Sargent and Wallace assume that the population is growing at a constant

rate so that:



N = (1+n)N (2)
t t-1

where N is population; and n is growth rate of population.
Using equations (1) and (2) gives the difference equation that drives

the per capita real par value of government debt namely:

b 1+r D d (H'- H* )

t t-1 t t t-1
—_ = (—){— 4 — - (3)
N ltn N N NP

t t-1 t tt

The real rate of interest, r, is assumed to exceed the population growth

rate. That is:
r>n (4)
It will be a convenient, in what follows, to set n<0 and to normalize

The demand for high powered money function is specified in a manner

3
similar to Cagan's formulation namely:

H! EP
t ( t t+1) R 6 s
P WY, ’ LW,

t t

where Et is an expectation conditional on information available at t.

Policy is specified in the following way. First the deficit, d, follows
an exogenous stochastic process. Next, the money stock follows a constant
growth rule from period t=1 to t=T. For t=T+1l,...,o, the money stock behaves

in such a way that equation (3) above holds with the per capita stock of
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government debt either converging to or, more simply, being maintained at, a
constant. This monetary policy may be stated as follows: First,

]
H, = (1+40)H for t=1,...,T 6)

t t-1’
and for t > T, equation (3) drives the money stock with the stock of bonds
held constant.

Finally, expectations concerning the future price level are rational.
Some insights can be obtained into the nature of the solution of this
model by examining the behavior of the price level. From equation (5) it is
evident that we could obtain an equation expressing the price level as
depending on the current stock of money and the expected future price level.
With rational expectations it is evident that the expected future price level
must depend on the expected stock of money iq existence at the relevant future
date and expectations of the price level one period further into the future.
Repeated application of that line of reasoning suggests that the current price
level must depend on the current and all expected future values of the money
stock. Using the conventional method of undetermined coefficients, and ruling
out unstable roots and speculative bubbles on the grounds that they are
inconsistent with "market fundamentals"”, gives rise to an expression for the
price level of the form:
i
© Yz
P = E ( )JE H! (7)

t i=0 i+1 t t#1

Y
1
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What this equation tells us is that the current value of the price level

t

on all expected future values of the per capita money stock with coefficients

depends on the current value of the money stock, H, with coefficient 1/Y1 and
that decline geometrically with the lead coefficient being (Yzlyi). An

implication of this equation is that, if the money supply growth rate was

slowed down for low values of t (tight monetary policy in the present) the
response would not necessarily be a slowing in the inflation rate. To slow
down the inflation rate, it is necessary to slow the rate at which the entire
infinite weighted sum of expected future per capita money stocks is changing.
If, in pursuing slow money growth in the present, a rational expectation is
set up of more rapid money growth in the future, then the inflation rate might
not slow down in the present. This is the essence of the unpleasant
arithmetic. Sargent and Wallace provide numerical examples in which the
unpleasant result occurs.

To see this result more clearly consider the system of three equations
that define the paths of bonds, money, and the price level for a given deficit

process and for a given monetary policy (6,T). Those equations are:

HI_HI
t t-1
b= (l+r){b +d - ———2)} V¥V >0 (8)
t -1 t P t
H' = (1+6)H! for t=1,...,T (a)
t t-1
(9)
r
H =H' +P(d+ — D) for t > T (b)
t t-1 t-t 1l4r T

with the price level defined by (7) and where bT is the value of the real
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stock of bonds at the point in time at which the disinflationary monetary
policy is replaced by a policy that accommodates the deficit and stabilizes
the bond stock.

Although the explicit solution to this system of equations is not very
revealing (Sargent and Wallace resort to numerical methods and fairly heavy
analysis in an appendix) the message is transparently clear from an inspection
of those three equations. It is cleaf from equation (8) that the slower the
growth rate of H (the lower the value of 6) and the longer the time for which
slow money growth is pursued (the higher the value of T), the larger will be
the value of the stock of bonds at the point in time at which the tight
monetary policy is replaced by a policy of accommodating the ongoing deficit.
The role of the stock of bonds outstanding at the point in time at which
policy is switched is apparent from equation (9b). Clearly the larger the
stock of bonds outstanding, the larger is the real debt service that has to be
maintained in perpetuity. When that real debt service is added to the deficit
and multiplied by the price level (second term in equation (9b)) we obtain an
expression for the absolute growth of the nominal stock of high powered
money. It is worth remarking that the high powered money stock will, in this
situation, follow a process with a unit root.

Inspecting equations (7) through (9) does not, of course, constitute a
proof that tight money now inevitably means more inflation now. It is evident
from equation (7) that tight money now gets a bigger weight than loose money

i

Y
is the one to focus on. Current and near future

later. The term
(i+l)

Y
1
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money stocks have a bigger influence on the price level than distant future
values of the money stock. What Sargent and Wallace's numerical exercises
show is that it is indeed possible, nevertheless, to run a tight policy now
and generate such a large rise in the future money stock that the inflation
rate in fact does rise now.

It is worth noting that even if the perverse result--tight money now
implying higher inflation now--does not arise the above model still predicts
that the linkage between tight money now and inflation now is substantially
loosened by virtue of the fact that the future behavior of the money stock has
to come into line with the behavior of the deficit and, therefore, whatever
reductions in money growth are engineered in the present those "gains" will
have to be offset by higher money growth in the future. Thus even if tight
money now lowers the inflation rate now it will not lower it one-for-one with
the slowdown in the growth rate of the money stock. It is also worth
emphasizing that this reverses the standard result. That result, using the
Cagan demand for money function such as equation (5) is that, when the growth
rate of the money stock is slowed down (speeded up) the inflation rate slows
down (accelerates) by even more that the slowdown (acceleration) in the money
supply growth rate. This "overshooting” occurs because of the effects of the
change in the inflation rate on the demand for money which reinforces the
effect on inflation of the change in the growth rate of the supply of money.
In rational expectations models this "overshooting” occurs as a spike at the
instant that the growth rate of the money stock is changed.

The conclusion of the "unpleasant arithmetic” then is that if the

deficit is an exogenous process that proceeds independently of inflation and
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of monetary policy, the pursuit of tight, monetarist type, policies will have
a limited effect on the rate of inflation and, in certain cases, can have a
perverse effect. Thus, although a monetary phenomenon, inflation and the
money stock are the result of the deficit process. Inflation and monetary
policy are fiscal phenomena. It is clear that this conclusion rests heavily
on the assumption that the deficit is an exogenous process. I now want to

turn to an examination of that assumption.

III. Links Between the Deficit, Inflation and Monetary Policy

Does it make sense to assume that the deficit is an exogenous process
that proceeds independently of inflation and of monetary policy? 1In part, the
answer to that question is not independent of the way in which the deficit is
defined. 1In an earlier paper4 I examined a variety of alternative measures of
the deficit and concluded that for the purpose of conducting macroeconomic
analysis the definition that makes sense is precisely the one that Sargent and
Wallace propose, namely the real deficit excluding debt payments. (I
qualified that in my earlier paper by suggesting that the effects on the
deficit of the business cycle should also be allowed for.) Working with that
definition of the deficit, does it make sense to assume independence between
the deficit process and the behavior of nominal magnitudes such as the price
level and the money supply?

In approaching this question I find it useful to distinguish between
what might be called mechanical links between the deficit and the price level
and what, for want of a better term, I will call "behavioral” links. By
mechanical links I mean the links between the deficit and the price level with
unchanged settings of policy instruments. By "behavioral” links I mean those

links that arise as a result of actions taken by those who set policy
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instruments. Those actions will, of course, include possible responses to the
evolution of the price level.

It is useful to begin by studying how the deficit behaves"for given
settings of policy instruments. First, in all jurisdictions, the tax
collection instruments are defined, for the most part, in nominal terms. Tax
brackets are specifiéd in terms of nominal income; allowable deductions from
taxable income specified in nominal units; tax rates on capital income apply
to nominal interest rates and pretty well the entire corporate tax code is
based on accounting conventions that emphasize nominal rather than real
profits, Transfer programs (negative taxes) are based on similar nominal
codes. The implication of all this is that, for given tax instrument settings
total real tax collections are an increasing function of the level of prices.

In contrast government spending programs are typically legislated in
real terms. Governments choose a set of real activities to pursue and,
typically, in writing contracts, accept escalator clauses for price level
movements. It is probably a reasonable approximation, therefore, to assert
that government expenditures on goods and services are set in real terms.

Recognizing that the deficit is the difference between government
spending and real taxes leads us to specify the deficit as

d =g - t(P) o™ >0 (10)
t t t

Evidently if we were to substitute equation (10) for the deficit in the systen
of equations set out in the previous section of the paper and treat g as an
exogenous stochastic process we would obtain very different conclusions from

those reached above. Any ongoing inflation would eventually remove the
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deficit. If the inflation persisted the deficit would decline at least until
all taxpayers and transfer recipients were in the highest tax brackets defined
by the legislation in place.

A deficit process set up by fixing taxes and keeping them fixed
independently of the price level--equation (10)--does not look like a
political equilibrium. Two types of political response would likely be
triggered by an ongoing inflation in the face of a tax code specified in
nominal terms. First, with rising revenues, there would be political pressure
to raise expenditure. Second, as individuals were moved up to higher and
higher effective marginal and average tax rates there would be political
pressure to redefine the nominal values of the tax brackets, allowances, and
transfer programs. If the political process is itself free from money
illusion, though recognizing some unevenness due to costs of enacting
legislation, the tax collection schedules would be persistently modified in
order to exactly offset the effects of rising real revenues coming from
"bracket creep”.

Attractive though this line of reasoning is, it does not inevitably
drive us to the conclusion that the real deficit will be a €XOgenous process.
Further, and more importantly for present purposes, it does not force onto us
the conclusion that the deficit process will be independent of the monetary
policy institutions that a country has established. Let us examine why this
might be so.

Although the price level is a nominal phenomenon having no real
consequences, the rate of inflation is not. 1Inflation is a tax and, as such,
is a method of redistributing resources among economic groups. Political

activities are, among other things, about redistributing resources. How much



~14-

redistribution the political process undertakes and by which instruments will,
in general, depend on the marginal costs and marginal benefits attaching to
these activities and these marginal costs and benefits will not be independent
of the institutional arrangements and the incentive structures that are in
place within those institutions. Extreme examples that make this point
vividly clear abound. The scale and nature of the redistributions that occur
under well armed despots is transparently different from that which arises in
an open democracy. Presumably the separation of the powers of the legislature
and executive from those of the judiciary is viewed as producing different
distributions both of real resources and rights than would occur in a unified
system of government. The same line of reasoning suggests that an independent
central bank established under a set of incentives that insulate its policies
from the desires of the government will also produce a different outcome from
a situation in which monetary policy is made at the daily behest of the
government. In this latter case the cost of using inflation as a
redistributive instrument is vastly increased as compared with the case in
which the government can inflate by fiat.

This line of reasoning suggests that the linkages between monetary
policy and the deficit might, in an important way, depend upon the
relationships between the central bank and government. Where the central bank
is a subdivision of the Ministry of Finance it seems likely that the
government will set its deficit and monetary instruments with a view to
achieving its real allocation and distribution objectives. In such a case
there would be no tension between monetary and fiscal policy. The issues

surrounding the unpleasant arithmetic presumably would not arise--at least not
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as a practical matter for the government. In such cases whether one wants to
talk about inflation being a monetary or a fiscal phenomenon is not very
interesting. Fundamentally inflation is a political phenomenon. Its rate is
determined by the political process and the deficit and the monetary policy
generated by that process will be consistent with each other and will produce
the political equilibrium rate of inflation.

In cases where an independent central bank has been established with
incentive arrangements that ensure the pursuit of a monetary policy that does
not necessarily reflect the wishes of the government of the day, but that
reflects some deeper ideas of financial integrity and efficiency, tension
arises between monetary and fiscal policy. It will always pay the government
to attempt to move the central bank to a position that accommodates the
government's own unconstrained (by monetary policy) allocation and
distribution objectives. Equally, assuming the appropriate incentives are in
place, it will pay the central bank to seek to resist these pressures. The
outcome will be an equilibrium that balances these tensions and a range of
outcomes is possible. With very strong government and weak incentives for the
central bank the solution will be similar to the case in which the central
bank is a sub-department of state. At the other extreme, where the incentives
are such as to provide the central bank with considerable insulation from
government pressure, the outcome will be one in which the central bank
dominates. 1In this latter case inflation will indeed be a monetary
phenomenon. It will be determined by the monetary policies pursued by the
central bank and the deficit will ultimately have to fall into line with the
constraints that the central bank imposes. This does not mean that the

deficit will never become a (perhaps prolonged) concern. It does mean,
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nevertheless, that so long as the ultimate credibility of the central bank is
preserved the "unpleasant arithmetic" case never arises. No matter how unruly
the deficit becomes--even for relatively prolonged period--so long as the
central bank's authority is beyond question, rational agents will know that at
some stage in the future, it is the deficit and not the monetary policy that
will yield.

Which of these various cases are relevant seems to be an open question.
I shall attempt, in the next section, to provide some tentative answers by
examining a wide range of experience both with regard to central bank laws

and deficit behavior.

IV. Central Bank Laws, Inflation and Deficits

It will be convenient to begin by giving a brief account of the variety
of central banks types established in Bade and Parkin (1985). Table 1
provides a summary overview and also provides the identities of the twelve
countries that feature in this study. The table also, with its notes, is
self-contained. Some brief elaboration, however, on the varieties of central
bank types will perhaps be helpful. The degree of financial independence
between central bank and central government ranges all the way from complete
budgetary control (Japan) through to total financial independence (United
Kingdom). The dimensions of financial independence cover budgetary approval,
determination of board members' salaries, and allocation of residual profits
from central banking operations.

Policy independence covers three characteristics: Government
representation on the banks' policy board, government authority to appoint
members of the banks' policy board, and finally, the government's powers with
regard to the direction of the banks' policy. The least independent policy

type (Australia) has a government representation on the banks' policy board,
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Table 1

Central Bank Types

Financial Type

Policy
Type 1 2 3 4
1 Austraiia
Belgium
2 France Canada United Kingdom
Sweden Italy
Netherlands
3 Japan United States
4 Germany
Switzerland
Note: Financial Types:

Source:

1 Government approves budget, determines Board Members' salaries and
profit allocation.

2 Bank determines budget allocation (and reports to government);
government determines Board Members' salaries and profit allocation.
3 Bank determines budget and Board Members' salaries; profit
allocation determined by statute.

4 Bank determines budget, Board Members' salaries and profit
allocation.

Policy Types:

1 Government is final policy authority, has official on bank Board,
and appoints all Board Members.

2 Like 1, but no government official on bank Board.

3 Bank is final policy authority but all Board appointments made by
government.

4 Bank is final policy authority and some Board appointments made
independently of government.

Bade and Parkin, 1985.
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has all the policy board members appointed by the government and has the
government as the ultimate authority responsible for directing monetary
policy. The largest policy group (Belgium, Canada, France, Italy,
Netherlands, Sweden, United Kingdom) is like Australia but does not have a
government representative directly on the bank policy board. Policy Types 3
and 4 (Germany, Japan, Switzerland and the United States) have independence
from government in the formation and implementation of monetary policy. There
are two groups within this category of independence, however, concerning
appointments to the board. 1In the case of Japan and the United States the
government controls all appointements. In the case of Germany and Switzerland
a significant number of board members are appointed independently of
government by the central bank or, in some cases, by state (non-federal)
authorities.

In studying the relationship between central bank types and inflation
performance it was discovered that just one of the central bank categories
stands out as delivering significantly different---and lower-- inflation than
the others. This is policy type 4--central banks that are independent in the
two senses that the bank is the final monetary policy authority and has power
to make some of the Board appointments--Germany and Switzerland. Differences
in financial types are in no significant way associated with differences in
inflation performances and variations over the first three policy types are
also associated with no significant differences in inflation behavior. 1Indeed
a very simple model describes rather well the times series and cross-section
behavior of inflation in all twelve of the countries studied. 1Inflation in

any given year is 2/3 of its rate in the previous year plus a random variable,
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the mean and variance of which depends upon the country in question. The mean
is of the order of 1% percent for Germany and Switzerland (policy type 4) and
of the order of 3% percent for the other ten countries.

Are central bank types associated in any way with the behavior of
deficits? That is the question to which attention is now turned. 1In
addressing this question it is first necessary to be clear and specific as to
the particular definitions of the variables that will be employed.

The fiscal authorities' budget identity, equation (1), can be rearranged
in a variety of ways. One fairly natural thing to do is to first of all
multiply through the identity by the price level to give:

P

t
Pd =H'- H +Pb -P b —— (14r) (11)
tt t t-1 tt t-1 t-1 P
Noticing that
Pt
P b ~— (14r) =P b (1 +R) (12)
t-1 t-1 P t-1 t-1 t

where Rt is the nominal rate of interest, enables us to write the

identity, equivalently, as

Pd +RP b =D =H -H ,+B -B . (13)
where B' = Pb.
What equation (13) says is that the conventionally measured deficit--in
current nominal units--is equal to the absolute change in the nominal money

stock plus the absolute change in the nominal stock of bonds. This measure of

the deficit is readily available for all countries and on a comparable basis.
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If we divide the above equation by the level of nominal national income and
also multiply and divide the absolute changes in money and bonds by the

current stock of those two variables, we obtain:
D! H' H' - H' B! B' - B!
t t t t-1 t t t-1
—_ = (—)(——) + - (—m———) (14)
Y Y H' Y B!
t t t t t

where Y is nominal GNP. This may be written more compactly as

Dt = hAHt + kABt (15)
where D is the nominal deficit expressed as a percentage of nominal GNP, AH
is the percentage growth rate of base money, and AB is the percentage growth
rate of bonds; h = H/Y and k = B/Y.

The budget identity, written as equation (15) above, now needs to be
supplemented with some behavioral propositions concerning the deficit. The
most convenient and potentially useful way to proceed here is to specify a
simple and parsimonious time-series model of the evolution of the deficit and
money growth. Specifically, the following model is proposed:

D =a +aD 4+ a_OH +aC +u (16)

t 0 1 t-1 2 t-1 3t t

AHt = Bo + Blnt-l + ﬂzAHt-1 + Bact + vt

where, in addition to the variables that have been defined above, C is a

7)

measure of the current cyclical state of the economy and is equal to the
deviations of real GNP from trend and u and v are zero-mean identically and
independently distributed random disturbances.

There are a variety of ways in which central bank independence could
manifest itself in the parameters of the processes described by equations (16)
and (17). An independent central bank, for example, might be one that has a

negative Bl and a positive Bz. This would induce negative autocorrelation
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into the deficit process keeping the deficit returning to some target level.
A further possibility for an independent central bank is to set Ba either
equal to zero or some negative magnitude designed to achieve countercyclical
monetary policy. A further possibility is that a country with an independent
central bank will be one with a small value of al indicating that the deficit
may not persist at levels that are far away from its long-run target.

Although these are all possible ways in which independence of the
central bank might influence the deficit process, they are not matters of
ultimate concern. What matters ultimately is not the details of the process
but its outcome. If central bank independence produces a well-behaved deficit
it must mean that it produces a deficit that has a small mean and also a small
variance. Although there are alternative concepts available to characterize
means and variances of stochastic processes, the asymptotic concepts seem to
be the relevant ones here. They tell us the properties of the process on the
average in the steady state. The values of those steady states are determined
by the parameters of the entire system and are

B |

D=—[(1-B)l)ae +afl] (18)
A% 2 0 20
- 1
AH = —[Boa + (1-a )B ] (19)
A 10 1 0
where
A% =

(1-a )J(1-B ) - « B .
1 2 21
The variances associated with these steady-state values arise from the

stochastic processes u and v as well as the cyclical features of the economy.

If independent central banks are associated with the properties of the

deficit process just described, then government-dominated central banks will
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be ones that have the contrary features. That is, ﬁl will likely be
positive, indicating a central bank that accommodates the deficit. The
coefficient B3 may well be positive, indicating a central bank that
accommodates the "needs of trade" and cl may be quite large and indeed
approach unity. A high value of al would imply a great deal of inertia in
the deficit--in the limit a random walk--and, in the limiting case, an
undefined asymptotic mean and variance.

Again, the key feature of a government-dominated central bank will be
the long-run behavior of the deficit. If central bank independence is of any
importance those countries with government-dominated central banks will tend
to be ones with high values for the asymptotic mean and variance of the
deficit process.

Before turning to an examination of the detailed findings, some
preliminary remarks are required concerning the data employed. 1In the
interests of achieving the nearest thing available to comparability across

countries I used as the main data source International Financial Statistics.

The money supply was defined as "reserve money” and the deficit as a public
sector accounts definition inclusive of debt service payments. The basic
variables with which I worked are the deficit expressed as a percentage of
Gross National Product and the annual percent growth rate of reserve
money—-the definitions of D and AH derived in equation (15) above.5

For some purposes it would be desirable to work with a definition of the
deficit that excludes debt service payments. This definition would correspond
to the variable, d', used in the analysis in Section II. There are two
reasons for not using that definition in the empirical investigation

undertaken. First obtaining the relevant data with sufficient accuracy and
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cross-section comparability would be no mean feat. Secondly, for the specific
purpose in hand, the more comprehensive definition of the deficit does provide
interesting and relevant information. We are going to be interested in
studying the interaction between the deficit process and the money supply
growth process and further in studying the linkages, if any, between the
identified processes and the central bank types set out in Table 1. If there
are any connections between central bank types and deficit behavior those
connections will not be obscured by using the broader definition of the
deficit. None of this is to say that it would not be interesting to undertake
a careful study with the narrower definition if those data could be reliably
compiled.

Let us now turn to the details of the empirical investigation
undertaken. First, the model specified in equations (16) and (17) was
estimated using annual data, 1955-1983, for the twelve countries whose central
bank types are recorded in Table 1. The results of the estimation are set out
in Tables 2, 3, 4 and 5. Tables 2 and 3 report the results of the estimation
of the equations exactly as specified in equations (16) and (17). (Table 2
reports the estimation of equation (16) and Table 3 that of equation (17).)

As is apparent, several of the coefficients in the two processes are not
significantly different from zero. (The figures in square brackets below each
coefficient are t-statistics.) Hypotheses on a, and Bi were tested and

where the null hypothesis of a zero value for one or more of those
coefficients could not be rejected at better than the 10 percent level, a zero
value for the relevant coefficient was imposed. The results of this

restricted estimation are set out in Tables 4 and 5. The computed value of F,



Country

Australia

Belgium

Canada

France

Germany

Italy

Japan

Netherlands

Sweden

Switzerland

United Kingdom

United States

Notes: [

[+ 3

-1

(2.

-0.
(o.

-0.
[o.

.0
(1

-1.

[4

-1

(1.

-1

(1.

-0.
1.

-0.
{o.

-0

[o.

-0

(1.

-0.

(o

0

.12
89]

49
72]

63
81]

42
.26]

46
.60}

.59
84]

.14
40]

75
691

11
27]

.03
16}

.63
33]

01
.02]
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TABLE 2

Coefficients
*1 %2
0.74 0.08
[4.45] [2.23]
1.10 0.12
[9.59] {1.20]
0.48 -0.09
[2.03]} [0.71]
0.47 -0.02
(3.37] {1.10]
0.11 0.04
{0.67] [1.73]
1.00 0.07
[10.24) [1.48)
0.79 0.04
{6.16] [(0.86])
0.93 0.05
[7.66] [0.69]
0.98 -0.03
[7.29] [0.88]
0.40 -0.02
[2.07] {0.70]
0.77 -0.00
[5.23] [0.06]
0.29 -0.26
[(1.69] [2.83]

] denotes t-statistic
Q is Box-Pierce Q as distributed x2 with 13 degrees of freedom.

-0.
.32)

02

.04
.57]

.16
.56]

.09
.28]

.06
.96]

.04
.64]

.01
.24])

.07
.74]

.03
.43)

.00
.07]

.02
.27]

.29
.39]

Residuals

02 Q

u

2.11 6.76
1.69 7.22
1.85 4.5]
0.76 5.32
0.51 10.58
4.00 9.66
1.72 6.87
1.03 2.85
1.93 5.64
0.51 22.27
2.39 15.16
0.96 12.49

D of F

23

25

23

22

23

23

23

23

22

23

23

23



Country

Australia

Belgium

Canada

France

Germany

Italy

Japan

Netherlands

Sweden

Switzerland

United Kingdo

United States

Notes:

)

7.82
[3.23]

2.70
[1.80]

6.85
[3.83]

8.21
{2.39]

6.32
[2.20]

14.96
[3.92]

13.47
[3.78]

6.87
[4.62]

8.46
[3.57]

8.45
[4.47)

m 6.08
[3.41)

2.08
[2.32)

[ 1 denotes t-statistic
Q is Box-Pierce Q as distributed x2 with 13 degrees of freedom.

25

TABLE 3

Unrestricted Reserve Money Processes

Coefficients

81 B2

-0.46 -0.30
[0.45] [1.36]
-0.03 0.40
[0.11] [1.88])
-0.44 -0.03
[0.81] {0.08]
0.16 -0.05
[0.11]} [0.20]
0.75 0.25
[0.51] [1.21]
-0.37 -0.20
[0.85] {0.95]
0.90 0.09
[1.60] {0.45]
-0.22 -0.12
[0.57] [0.54]
-0.72 -0.35
{1.00] {1.67]
4.48 -0.39
(2.34] (1.61]
-1.10 -0.31
(2.00] (1.51)]
-0.23 0.53
(0.59] [2.61]

3

.47
.33]

.19
.20]

.65
.65]

.06
.16]

.07
.32]

.09
.33]

.24
.24]

.00
.00]

.60
. 48]

.39
.97]

.16
.23]

.16
.11]

81

81.

41.

77.

32.

11.

62.

49.

33.

Residuals
03 Q
.52 5.15
.05 7.28
.97 5.64
03 11.29
72 18.20
79 2.83
92 8.72
69 5.19
82 7.13
34 10.03
29 6.72
.75 13.16

D of F

23

22

23

23

23

23

23

23

23
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together with the significance level for the restrictions, are also shown in
those tables.

In discussing these results it will be convenient to begin with the
money growth process--the coefficients Bi. Oonly in the case of one
country--Switzerland--is the previous year's deficit a significant positive
influence on the current year's money supply growth rate. Even in that case
the significance attaching to the coefficient is weak. It is true that it is
a large coefficient (4 1/2). 1It also has a t-statistic greater than two. 1If,
however, the other two variables--the lagged money supply growth rate and the
cycle are excluded from the equation, the coefficient Bl drops in value and
becomes insignificant at the 5 percent level. Nevertheless, it has to be
recorded that the Swiss money supply growth process has this unique feature
and a feature which would be expected to be associated not with an independent
central bank such as that of Switzerland but with one that is heavily
dominated by the government and encouraged to accommodate past deficits.

Only one other country has a non-zero coefficient in its money supply
growth process on the lagged deficit---the United Kingdom. Here the effect is
negative and just on the margin of significance. 1In no other case is there
any remotely significant connection between the previous year's deficit and
the current year's money supply growth rate.

Only four of the twelve countries have money supply growth processes
that are significantly autoregressive---Belgium, Switzerland, the United
Kingdom and the United States. Also, only four countries have money supply
growth processes that respond to the cyclical state of the economy--Canada,

Japan, Switzerland and the United Kingdom.
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Eight of the twelve countries' money supply growth processes, within the
class of models considered, can be best characterized as constant growth rates
with noise.

The variations in mean money supply growth rates (asymptotic mean) range
all the way from below S percent (Belgium) to 14 percent (Italy) and the
variances range from 8.6 percent (United States) to more than 80 percent
(Australia and Switzerland).

There are no obvious relationships that stand out between the properties
of the money supply growth processes described in Table 5 and the central bank
policy type classification set out in Table 1. For example, the most
independent central banks--Germany and Switzerland--have rather high variances
of money growth, higher than average means, and, in the case of Switzerland,
the strongest positive feedback from the deficit to money growth. One of the
least independent central banks--U.K--is the only one that has negative
feedback from the deficit to money growth but it has a high average money
growth rate (large mean) and an enormous variance. Detailed inspection of the
other countries reveals a similar lack of any clear matching between central
bank type and the base money growth process.

Let us turn next to the deficit processes. These are shown in Table 4.
The first thing that stands out concerning the deficits is the universal
finding of autocorrelation in the deficit process--significant values of
(e ). There is variation, however, in the strength of this autocorrelation.
Four countries--Belgium, Italy, the Netherlands and Sweden--display a clear
unit root. Japan also has a high coefficient (.84). Three other countries
have high autoregressive coefficients in the neighborhood of 3/4--Australia,
Canada and the United Kingdom. Only four countries have low values for the

autoregressive coefficient. They are France, Germany, Switzerland and the
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United States. In the case of Germany the autoregressive coefficient is not
significantly different from zero.

Next consider the coefficient az-mthe influence of the money supply
growth rate on the deficit. Only in the case of two countries--Australia and
the United States--is this effect significant and in each case weakly so.

Only four countries display a deficit that responds to the cyclical
state of the economy. A positive a3 indicates that the deficit becomes
larger when output is below trend. This occurs most significantly in the
United States and Germany, though the strength of the effect is small in all
cases except the United States.

The intercept in the deficit equations is always negative though not
always significantly so. The variability of the noise processes driving the
deficits, although differing across countries, are much more closely clustered
than was the case for the variance of the money supply growth processes. Here
the range is from approximately 1/2 (for Germany and Switzerland) to 4 (for
Italy).

It is instructive to return to the estimated coefficients on the lagged
deficit (al). In view of the well-known problems concerning estimation and
inference in the presence of unit roots® we need to be cautious about all
cases in which estimated coefficients on lag-dependent variables is close to
unity. This takes in all countries with the exceptions of France, Germany,
Switzerland and the United States. It is of some interest to note that two of
these countries have central banks in the most "independent” policy category.
All the other countries have a strong degree of autocorrelation and possibly
all of them have unit roots. It is virtually certain that unit roots are

present in the cases of Belgium, Italy, the Netherlands and Sweden.
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These observations invite a further investigation of the longer-term
behavior of deficits by calculating and inspecting the asymptotic means and
variances of the deficit processes. The results of these calculations are set
out in the final two columns of Table 5. The results are extremely
revealing. The lowest steady-state deficits are in Switzerland, France and
Germany (in that order). The asymptotic variances, however, are least in
Switzerland and Germany. Further, the difference between Switzerland and
Germany and all the other countries in this latter regard is quite
considerable. Closest to Switzerland and Germany are five countries whose
steady-state deficits are in the range 2-3% of GNP but that have large
asymptotic variances--Australia, Canada, Japan, the United Kingdom and the
United States. There are then four countries that do not have a well-defined
steady state. 1In the case of Belgium and Sweden no steady state could be
calculated because the estimated coefficient on the lagged dependent variable
in the deficit equation exceeds unity. In the case of Italy it was possible
to calculate the steady state but it is on the edge of being undefined as
indicated by its asymptotic mean of 30 and variance of almost 90.

It seems quite remarkable that the steady-state behavior of the deficit
matches as closely as it does the central bank types of Table 1. Very little
uncertainty surrounds the deficit processes (andvthe way that they interact
with the money growth processes) in Germany and Switzerland. They also are
countries which have steady-state deficits of trivial magnitudes and that are
not significantly different from balanced budgets. France and the United
States are slightly anomalous. France has a lower steady-state deficit than

Germany but the asymptotic variance attaching to that it is larger. The
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United States has a larger asymptotic mean and variance to its deficit process
than these other three countries but not by much. In all other cases there is
a considerable range of uncertainty concerning the long-run behavior of the
deficit, with asymptotic variances ranging from around 5 (for Australia,
Canada, Japan and the United Kingdom) all the way to being undefined in the
case of the unit root countries.

Although I have not provided formal statistical tests of the
significance of the differences in steady-state deficits and their variability
on the one hand and central bank types on the other, the particular patterns

that have been revealed here are striking and at least interesting.

V. Conclusions

This paper has studied the relationship between central bank laws and
the performance of the central government's deficit. It has shown that,
although there is great diversity and variety in both central bank types and
deficit and money supply growth processes a strong and striking pattern
emerges. The two countries that have the most independent of central
banks--Germany and Switzerland--are not only countries whose inflation rates
are significantly lower than the average, but they are also countries whose
deficit processes have the least uncertainty surrounding them and which have
steady states that are very close to zero. It is tempting to conclude that by
choosing the appropriate central banking institutions a country might achieve

not only low and predictable inflation but fiscal discipline as well.
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FOOTNOTES

1Hichae1 Parkin and Robin Bade (1978) and Bade and Parkin (1985).
2'I.‘homas J. Sargent and Neil Wallace (1984).

3Phillip Cagan (1956)

4Parkin (1983)

5See "Data Note" at the end of this paper.

6
See, especially David A. Dickey and Wayne A. Fuller (1981).
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Data Note

All the data employed in this study (with one exception to be detailed

below) are from International Financial Statistics Year Book 1984. The

specific series used are Reserve Money (line 14), Deficit (line 80), Gross
National Product (line 99a) and Real Gross National Product (line 99b). The

data runs and sources for each country are the following:

line 14 line 80 line 99a/b IFS pp.
Australia 1955-83 1955-83 1955-83 148-151
Belgium 1955-83 1955-83 1955-83 172-175
Canada 1955--83 1955-83 1955-83 206-209
France 1955-83 1955-82 1955-82 274-277
Germany 1955-83 1955-83 1955-83 286-289
Italy 1955-83 1955-83 1955-83 350--353
Japan 1955-83 1955-79 1955-83 362-365
Netherlands 1955-83 1955-83 1955-83 434-437
Sweden 1955-83 1955-82 1955-83 549-553
Switzerland 1955-83 1955-83 1955-83 554-557
United Kingdom 1955-83 1955-83 1955-83 588-591
United States 1955--83 1955- 83 1955--83 592-597

As indicated in the above, data for Japan's deficit are not available in IFS
after 1979. To obtain a longer run of deficit data for that country I
proceeded as follows. First, for 1970-1982, I obtained the National Accounts

measure of the deficit (DN) from OECD National Accounts 1970-1982, Vol. II,

P. 64. I obtained the same measure for 1983 (the so-called "revised"” but not
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"final” version) from OECD Economic Surveys, Japan, July 1984, p. 76. Second,

for 1970-1979, I regressed the IFS public sector accounts measure of the
deficit (DP) on DN which gave

DPy = -215.1 + 0.956DNy (t-statistics in [ 1, RZ = .897).
[0.26]  [8.33)

I then used these estimated coefficients to "predict” the DP measure of the

deficit for 1980--1983. The resulting deficit figures are:

My estimate of

National Accounts Public Sector Accounts
Measure Measure
¥ Billion ¥-Billion
1980 -12,618 -12,289
1981 -14,243 -13,844
1982 : -14,208 -13,810

1983 -13,323 -12,964

-
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ANNUAL DATA ON MONEY BASE GROWTH

AUSTRALIA

1956~ 1 1.078501 8.835136 -6.5695797 7.248328
1960- 1 1.399377 -5.832236 9.143971 2.602852
1964- 1 13.239725 -6.236378 -1.657627 7.584613
1968- 1 9.010530 9.192110 -.555043 16.987585
1972- 1 18.106842 21.979417 -13.614091 26.317715
1976- 1 11.517370 5.054417 -.360530 8.486292
1980- 1 9.357758 10.455883 8.481000 12.030428
BELGIUM

1966~ 1 3.129446 2.176838 3.968440 .165426
1960- 1 3.890280 6.090514 5.032050 8.647781
1964- 1 6.012567 5.556325 2.863884 1.735280
1968- 1 2.141174 .162822 2.886358 6.920360
1972- 1 13.156289 11.739982 4.166487 6.407886
1976- 1 6.378393 8.463608 7.140771 3.133344
1980- 1 1.093782 1.7356972 .026072 3.483959
CANADA

19566- 1 4.098934 1.593659 9.423162 .000000
1960- 1 3.186110 6.082956 3.859000 4.924072
1964- 1 5.264373 9.245711 7.503519 5.622089
1968- 1 7.881539 5.129329 5.448819 14.107860
1972- 1 14.518201 14.905746 13.184492 14_.381666
1976- 1 8.894749 11.484729 11.186436 8.264864
1980- 1 9.582109 2.244763 3.811022 1.379332
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1956- 1 9.531018 5.884050 5.556985 2.666825
1960- 1 10.008346 13.353139 11.778304 12.188982
1964- 1 6.351341 5.971923 4255961 8.004271
1968- 1 6.213178 .000000 3.550669 11.000090
1972- 1 27.193372 6.899287 12.516314 -24.294618
1976- 1 7.232066 8.183002 11.460338 6.771817
1980- 1 13.872621 4 .557751 16.819585 4.898939
GERMANY

1956- 1 8.786136 14.341232 10.008346 9.097178
1960- 16.318760 3.352269 5.088112 7.055823
1964- 1 10.827597 6.549331 6.146632 -2.927038
1968- 1 6.701071 3.099610 19.658205 14.014663
1972- 1 23.436243 7.142399 -1.139613 2.825047
1976- 1 9.724972 7.621191 12.323264 5.046479
1980- 1 -3.7437563 -1.648389 5.195097 5.437860



ITALY

1956~
1960~
1964-
1968-
1972-
1976~
1980~

— wd b d il ey b

JAPAN

1956~
1960~
1964 -
1968-
1972-
1976-
1980~

ol b ad b d —

NETHERLANDS

19566- 1
1960- 1
1964- 1
1968- 1
1972- 1
1976- 1
1980- 1

SWEDEN

1966-
1960-
1964 -
1968-
1972~
1976-
1980-

i B e S Gy

. SWITZERLAND

1956 -
1960-
1964 -
1968~
1972~
1976~
1980~

bk md eh b amh =

- O O NNWw~N

— b

156.
17.
.265353
.286406
25.
.246837
.203853

12
17

~NO DO a O —

.494749
.268870
.805773
.702800
.523716
.083427
.506881

783845
438916

469138

.892801
.131686
.609662
.956584
.761561
.668559
.913732

.801851
.625102
.722385
.365785
.291667
.138437
.117012

.244931
.173094
.171026
.605135
.618345
.4562962
.353615

QD OMmMHBN - 0 b~y N

B WwWwo W

38

.655217
13.
11.
12.
19.
16.
12.

436539
199327
325517
419038
029081
694150

.760131
25.
.933168
17.
29.
.030970
.622340

523028

927707
486695

.208117
.845380
.987702
.064203
.625571
.691181
.724181

.405890
.690515
.459684
.811143
.153481
.567230
.086101

.982350
.576992
.3156306
499749
.7171563
.541948
.328783

42 .
15.
.218147
.726611
12.
22.
13.

11

NNNO N -

- N
DN OWO O W

10.
10.
.629199
.942050
.329870

16.
-14.

T

153558
996926

371884
905126
893260

.868701
.317204
12.
15.
14.
13.
.030509

442362
342443
970121
851011

.013082
.775525
.673043
.369762
.567964
.590576
.331401

.885493
.521215
.887089
.318799
.957911
.858617
.468202

377968
318424

017766
422221

11

17.
18.
16.
13.
.968666
.200324
.256281

—
- NN DWW -

D | DO W

-8

21.

.700720
16.
.628281
15.
36.
13.
14.

122967

738213
676784
978345
313677

982022
792980
934403
580923

.111123
.598589
.121770
.734063
.104568
.573826
.220755

.003229
.949779
.597931
.352771
.659198
.709250
.087403

.328048
.332335
.153060
16.
.294616
.073476

973541

700480



39

UNITED KINGDOM
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1976- 1 18.312833 5.109166 9.496181 9.309042
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UNITED STATES

1856~ 1 1.188133 .196657 -.393701 .197044
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