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ABSTRACT

Unanticipated Inflation and Government Finance:
The Case for an Independent Common Central Bank*

This paper discusses the merits of an independent ‘EuroFed’ within the context
of atax/seigniorage smoothing model for & monetary union. There is an incentive
to use a surprise infiation tax to wipe out the real vaiue of government debt and
wage contracts because this aliows a cut in distortionary taxes and boosts
employment and private consumption. If dependent central banks can
pre-commit there is no case for an independent EuroFed as this Isads to a
sub-optimal government revenue mix. If only an independent EuroFed can
guarantee sufficient discipline, however, a case can be made for it over and
above a monetary union with a non-cooperative or cooperative central bank. This
case is stronger when the aversion to inflation is high, when the outstanding stock
of nominal government debt is high, when the underground economy is
insignificant and when there is littie wage indexation. Even if all contracts are
indexed there is an incentive to create unanticipated inflation if money demand
depends on expected inflation. If private agents are rational in their forecasts of
inflation, however, government spending is financed through temporary bouts of
taxation and inflation, and given that all contracts are indexed, no case for an
independent central bank can be made. Competition between central banks of
a monetary union induces excessive inflation, because each bank fails to
internalize the extemalities associated with appropriating too much seigniorage
from the common central bank.
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NON-TECHNICAL SUMMARY

Considerable progress has already been made towards the establishment of an
economic and monetary union for Europe (EML). Many of the physical, technical
and administrative barriers to intra-European trade in goods, factors of
production and financial assets have aiready been removed. Europe, as aresult
is gradually becoming more like a free-trade zone. The 1989 Delors Report
recommended that the Community should establish upper limits on the public
sector borrowing requirements of individual member states as there might
otherwise be a threat to monetary and exchange rate stability. This does not, at
first glance, appear to be a sensible proposzl because it may be better to let
financial markets deal with guvernments whose finances get out of hand. As a
result, this paper assumes that govemments must remain solvent and respect
their present-value budget constraint.

Both the 1989 Delors Report and the 1920 Report ‘One Market, One Money’ of
the Commission of the Europsan Communities recommended that none of the
member states be allowed to finance its expenditures through printing money.
in practice, this means that a newly established common cenitral bank of the EMU
(called the EuroFed) should have an autonomous status, independent of the
demands of groups such as frade unions and spending ministers. In fact, the
Delors Report recommended that the EuroFed should be modelled on the
Bundesbank and have a federal structure: (i} the Council should consist of the
govemnors of the national ceniral banks and be independent of the Community
and national authorities (cf. the German Zentralbankrat); (ii) the Board should
monitor monetary developments and oversee the implementation of a common
monetary policy {(cf. the Direktorium); and (ifi) the nationai central banks should
execute the decisions taken by the Council (cf. the Landeszentralbanken). The
mostimportant characteristic of the proposed EuroFed is, however, that it should
be independent and free of political pressures to accommodate demands for
higher levels of goverment spending or higher wage demands. in other words,
the EuroFed should be more like the Bundesbank and De Nederlandsche Bank
rather than the Banque de France or the Banca d'ltalia.

This paper assesses the case for an independent EuroFed, trom the
perspectives both of stabilization and public finance. The case for an
independent EuroFed depends crucially on its ability to pre-commit itself to
supply a stable quantity of high-powered money, which can only be achieved if
the EuroFed is directed by ultra-conservative central bankers. An independent
EuroFed thus has the advantage of a strong anti-inflation discipline, but this
carries with it the disadvantage that the EuroFed will have no flexibility to conduct
an active monetary policy for stabilization purposes or for purposes of gaining
government revenues. Hence, the case for an independent EuroFed depends



cruciaily on whether the advantages of pre-commitment ocutweigh the
disadvantages of a sub-optimal monetary policy.

In the analysis of the FuroFed it is essential that allowance is made for the
incentive to use a surprise inflation tax, because only then does the problem of
time inconsistency arise. The paper thus focuses on the presence of debt and
wage contracts denominated in nominal terms, whose value can be sroded
through unanticipated inflation. Governments thus have an incentive to erode
the real value of government debt and 1o boost the level of employment and
output. In this sense the present paper integrates the Barro-Gordon theories of
inflation with the tax/inflation smoothing theories of Mankiw and others. This in
itself is useful, because one could legitimately argue that the Barro-Gordon
approach is somewhat ad hoc, since it depends on an arbitrarily postulated
distortion in the labour market. In such a framework a first-best policy would be
to destroy the incentive to create surprise infiation using structural reforms of the
labour market. The integrated theories of inflation depend crucially, of course,
on the presence of nominal contracts, so that if indexed rather than nominal
bonds are issued and wage and all other contracts are indexed to the price level,

incentives for surprise inflation disappear and the case for an independent central
bank diminishes.

When governments can pre-commit themselves to their budgstary policies, the
absence of international policy cooperation within the menstary union means
that inflation and monsetary growth are too high and non-monetary tax rates are
toc low. Each country in the union fails to internalize the adverse effects of
extracting toc much seigniorage from the common central bank on the common
inflation rate. When govemments cannot pre-commit, inflation is higher and tax
rates are iower. If contral bankers can pre-commit, noc case can be made for an
independent centrai bank. if central bankers cannot pre-commit, however, acase
¢an be made, especially if the outstanding stock of nominal government debt is
high, the aversion to inflation is high and the costs of collecting non-monetary
taxes is low. Once allowance is made for the effects of unanticipated infiation on
unemployment and private consumption, the case for an independent EurcFed
becomes even stronger.

It money demand depends negatively on expected inflation, an additional source
of time inconsistency arises. Because governments now take account of private
agents economizing on holdings of money, the optimal rate of inflation is lower,
Since lack of discipline or absence of an independent central bank induces higher
inflation and erodes the base for raising inflation taxes, the case for an
independent central bank is reinforced.

The analysis of the first sections of the paper is not based on a fully specified
model of monetary policy games with micro foundations. As a result, there is a
danger that some of the results do not carry over to a fully specified modei of the



ongoing stratagic interactions between optmizing governments and a rational
private sector. Calvo has shown that discretion, i.e. lack of pre-commitment, in
the face of the temptation to tax cash balances through unanticipated inflation
induces higher inflation than under rules, whereas the tax/seigniorage smoothing
literature argues that inflation is persistent whatever its current level. In a recent
paper Obstfeld (1991b) shows that in some equilibria, in which governments
cannot commit to pre-announced monetary policies, the familiar result from
public finance — that it is optimal to smooth seigniorage revenues and inflation
rates —no longer holds. Instead, Obstfeld argues that under discretion the optimal
inflation rate falls over a time towards the socially preferred full liquidity rule.
Hence, a permanent increase in government spending induces a temporary bout
of inflation and seigniorage revenues which permits the governmernt to retire
debt, reduce the burden of debt service and make room for the higher level of
spending. This is in sharp contrast to the Ramsey principle of optimal taxation
stressed by the tax/seigniorage smoothing approach, which argues that both the
tax rate and the inflation rate jump upwards and stay at the higher levels in
rasponse to a permanent increase in govermment spending. In this paper we
apply the Obstfeld analysis within the context of a monetary union.
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7Put not your trust in meney, but your money in trust”
Qliver Wendell Holmes

1 Introduction

In Eurcpe steps are under way for the construction of an economic and
monetary union (EMU). This should lead to the removal of physical, tech-
nical and administrative barriers to international trade in goods, factors of
production and financial assets. Much progress has aiready been made in
establishing a free-trade zone. The 1989 Delors Report and the 1990 Report
of the Commission of the Europear Community also argue for the establish-
ment of an independent European System of Central Banks {ESCB):

"This new System would have to be given the full status of an au-
tonomous Community institution ... the System would be com-
mitted to the objective of price stability ... the ESCB Council
shouid be independent of instructions from national governments
and Community authorities; to that effect the members of the
ESCB Council, both Governors and the Board members, should
have approprizte security of tenure” (Delors Report, 1989, article
32).

In contrast to the Banca d'Italia or the Bank of England the European
Central Bank, called the EuroFed, should be free of political pressures and
thus have an independent siatus. The EuroFed should thus be much more
like the Bundesbank ! or De Nederlandsche Bank, because botk these in-
stitutions have an excellent anti-inflation discipline and are mostly free of
pressures to accommodate demands for more government spending or higher

1n fact, the Delors Report advocates a federal structure in which the national central
banks are incorporated in a ESCB. The ESCB should have three levels of organisation:
(i} the Council of the ESCB consisting of the presidents of the national central banks,
which are independent of the Community and national authorities (¢f. the German Zen-
tralbankrat); (ii) the Board of the ESCB, which monitors monctary developments and
oversees the implementation of the commen moneiary policy {¢f. the Direktorium); and
(iif) the aational centrat banks which execute the decisions taken by the Council (cf. the

Landeszentralbanken).
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wage demands. This paper assesses the case for an independent common
central bank (say the EuroFed). for a monetary union (say the EMU) within
the contexs of a simple tax/seigniorage smoothing model. Since the case for
an independent common central bank depends on its ability to pre-commit
itself to announced monetary policies, it is essential to allow for an incentive
to have a surprise inflation tax. This paper allows for the issue of nominal
government debt, in which case the monetary authorities have an incentive
to levy an unanticipated inflation tax in order to reduce the real value of
debt service, and for the presence of nominal wage contracts, in which case
there is an incentive to use surprise inflation to boost employment.

To iHustrate the argument, attention is first focussed on the monetary
discipline an sndependent central bank can offer in safe-guarding the real
value of government debt. This is probably the most important source of
time inconsistency for Europe, but of course the arguments in favour of an
independent common central bank can also be made in terms of removing
the incentive to use unanticipated inflation to erode the real value of the pre-
determined nominal wage ard thus engineer a transitory gain in employment
(along the lines of Barro and Gordon, 1983). However, wage indexation has
been quite common in Europe, so this may limit the possibility of using an
unznticipated monetary expansion for this purpose. Much work kas been
done on the stabilisation aspects of monetary unification and relatively little
work has been done on the allocative and public-finance aspects of a mone-
tary union. It therefore seems worthwhile to also focus on the incentive to
wipe out the real value of government debt. Of course, the first-best policy is
to destroy such incentives to renege on optimal contracts altogether through
the issue of indexed rather than nominal bonds and through indexation of
all other contracts.

Section 2 sets up a simple model of tax/seigniorage smoothing in a mon-
etary union where governments have to rely on the issue of nominal debt.
This model is based on the work of Gros (1988), who developed a similar
model to decide whether it 1s optimal for a small country to enter or stay
out of the European Monetary System. Section 3 looks at the situation
where the governments ¢an pre-commit to announced policics, because they
are trusted by private agents. Absence of international cooperation among
the governments of the monetary union then ieads to excessive inflation and
monetary growth throughout the region and to too low tax rates, because
each country fails to internalise the adverse effects of appropriating more
seigniorage from the common central bank on the common inflation rate,
Section 4 ecxamines the situation where governments are not believed to




have sufficient monetary discipline and thus cannot pre-commit. This leads
to kigher inflation and lower conventional tax rates in equilibrium than when
the central banks can pre-commit, because governments cannot resist the
temptation to wipe out the real valuze of debt service and the private sector
realises this. In such a situation it is also possible to construct an example
in which international policy coordination is counterproductive. Section 5
shows that, if central bankers have sufficient monetary discipline, an inde-
pendent common central back comes off worst from the welfare point of view
because it leads to a sub-optimal government revenue mix with too high con-
ventional tax rates. However, if central bankers are known to succomb to
pressures to levy a surprise inflation tax, a case for an independent common
central bank can be made. especially when the outstanding stock of nom-
inal government debt in the monetary union is high, when the aversien to
inflation is high, and when the costs of collecting conventional taxes is (due
to the absence of a well-developed black economy) low. Section 6 extends
the analysis to allow for the effects of unanticipated inflation on unemploy-
ment, output and private consumption and shows that this reinforces the
case for an independent common central baak. This section also integrates
the positive "screw-up” theories of inflation with the public-finance theories
of tax/seigniorage smoothing and thus provides a rationale why the policy
of eridicating all labour-market distortions may not be first-best when there
is a need to finance public goods.

The time inconsistency problems discussed in Sections 2-6 can be avoided
when governments issue indexed debt and wage contracts include indexation
clauses. However, if the velocity of circulation depends positively on the
nominal interest rate and money demand depends negatively on the expected
inflation rate, an additional source of time inconsistency arises. Section 7
shows that the optimal inflation rate is lower than under the quantity theory
of money, because governments now take account of citizens economising on
holdings of money. Absence of international policy coordinztion leads to
excessive inflation and to too low tax rates. Since it reduces the base for
raising seigniorage revenues, tax rates do not fall as much as they would
otherwise. Lack of monetary discipline leads to a higher optimal inflation
rate, because agents do not trust the independent common central bank rot
to repudiate. The ease for an independent common central bank is thus
strenghtened when one takes account of nomiral interest rates and expected
inflation on moncy demand. Section § builds on Obstfeld {1991a,b) and
discusses the micro foundations of the ongoing strategic interactions between
the governments and private agents of a monetary union. This leads to the



exciting insight that, even though it is optimal to smooth intratemporal
distortions and let tax rates and icflation rates go up and down together,
it is no longer optimal to smooth intertemporal distortions in the sense
that tax and inflation rates need no longer foliow random walks. Instead,
a permanent increase in government spending leads to a temporary bout of
inflation and a temporary increase in tax rates which allows a build-up of
government assets. The idea is that the resulting increase in interest income
eventually finances the increase in spending without any distortions. This
section also extends the analysis to ensure that in steady state full liquidity
and Friedman's optimum quantity of money prevails and shows that, given
that all contracts are indexed, no case can be made for an independent
central bank. Section 9 concludes with a summary of results.

2 A monetary union with nominal government
debt

The monetary union consists of ¥ member states, denoted by the subscripts
t = 1,...,N. For simplicity, purchasing power parity holds throughout
the monetary union. Because exchange rates are irrevocably fixed, there
must be a common inflation rate throughout the region. The treasury of
member state i has a primary budget deficit, which is defined as the excess
of exhaustive government spending (¢;) over tax revenues (7;). Its full deficis
includes interest payments on outstanding nominal treasury debt (r:d;) and
must be financed by selling treasury debt (d;) or by seigniorage revenues
(i}, The flow budget identities of the treasuries car thus be written as

ditsi=gi—rntrd, i=1,... N, (1)

where all quantity variables are expressed as fractions of the full-employment
ievel of national income and r; denotes the growth-corrected ex-post real
interest rate of country 7. As long as individual treasuries remain solvent,
they are free to borrow and lend on the open market at a given rate of
interest. Solvency requires that treasury debt does not grow at a rate faster
than the interest rate in the long run. If this is the case, ore obtains the
present-value budget constraints of the treasuries:




T‘Ad‘-.i.g‘Png-P-i-s‘P, t=1,...,N (2}

where the permanent level of exhaustive government spending is defined as

ofW=n0) [ expl- [ riolevlnto)dy

and rf and sf are defined similarly. Hence, solvency requires that the
current level of treasury debt plus the present value of the stream of future
exhaustive government spending must not exceed the present value of future
tax and seigniorage revenues.

The member states of the monetary union collect seigriorage from the
common central bank. The bank obtains its funds from printing money,
because private agents hold money without getting a return on it. The
budget constraint of the common central bank is thus given by

(é s,-) = 6mN 3)

i=1

where ¢ denotes the common monetary growth rate of the region and m
denotes the holdings of real money balances by an individual country, For
simplicity, the velocity of circulation and thus m are the same and constant
for cach country of the monetary union. The quantity theory of money thus
holds for the region and says that common rate of inflation (7) is determined
by the excess of monetary growth (8) over the exogenous growth in full-
employment real income (n):

T=60-n (4)

The expected or ex-ante (growth-corrected) real interest rate (p), the real
interest rate for short, is according to the Fisherian hypothesis determined
by common consumption tastes and production technologies throughout the
region, more or less exogenous and in any case independent of expected
inflation rates. For given tastes and production technologies, any change in
nominal interest rates must then be due to a change in expected inflation



rates. Since treasuries guarantee a nominal rate of return, the realised or ex-
post real interest rates are relevant for the borrowing and lending activities
of the treasuries:

=g - {5)

where 77 denotes the expected inflation rate in country i. The ex-post real
interest rate decreases with unanticipated inflation, which is one way in
which governments can reduce the level of their inflation-corrected deficits
and thus reduce the growth of their debt-GDP ratios .

Finally, the presence of integrated capital markets throughout the mone-
tary union, the absence of capital controls and risk-neutral arbitrage ensure
that nominal interest rates, ex-post real interest rates and expected inflation
rates arc equalised throughout the region:

=, omET, xi=xt, 1= 1..,., N (6}

Each treasury wishes to employ the most efficient revenuc mix for fi-
nancing a given stream of exhaustive government spending. Each treasury
minimises the excess burden associated with raising tax and seigniorage rev-
enues, The dead-weight losses correspond to the familiar welfare triangies
and arc proportional to real output 3, hence the welfare-loss function of
treasury ¢ corresponds to:

?Since d, is not a predetermined variable, an unanticipated increase in the level rather
than the growth rate of the money supply induces a corresponding increase in the price
level and can thuz be used to wipe out the real value of treasury debt "at the stroke
of a pen". This paper is concerned with unanticipated changes in inflation, because
unanticipated changes in the fevel of the money supply correspond to capital levies and

are somewhat unrealistic.

It is difficult to justify the costs of inflation in terms of triangles under the money
demand schedule, since under the guantity theory this schedule is flat and the empirical
magnitude of these costs are fairly small anyway, However, there arc many other rea-
sons why inflation is costly and should aflect the welfare loss of a government (Fischer
and Modigiiani, 1975}). For exampie, a higher level of anticipated inflation may induce a

higher variance of inflation which (in the absence of indexation) causes 4 misallocation of




W, = % f * exp(~pO[(tF + Br()fde. B > 0. %
0

It is possible to distinguish between cooperative outcomes {denoted by 2 su-
perscript ) and non-cooperative outcomes (denoted by a superscript N ). If
the governments of the member states do not cooperate, each government
chooses a time-path of tax and seigniorage rates (r; and s;) to minimise
the welfare loss function (7) subject to equations {1)-(6]. taking the tax and
seigniorage rates of rival governments (7; and s;, § # i) as given. The result-
ing non-cooperative cutcome corresponrds to a Nash-Cournot equilibrium. If
the governments do cooperate and have an equal say in running the common
central bank, they jointly choose {r;, 3,7 = 1...., N} to minimise the total
welfare loss (W) + Wy + ... W)

Following Barro and Gerdon (1983) and Barro (1983). it is also possibie
to distinguish between rules or pre-commitment outcomes (denoted by the
superscript R) and discretion or no-commitment outcomes (denoted by the
superscript 7). With rules the individual governmenis and the common
central bank can be trusted not to use a surprise inflaticn tax to wipe out
the real value of government deficits. Private agents then believe what the
authorities announce about monetary policy and thus the expected rate of
inflation coincides with the actual rate of infiation., Furthermore, with rules
the national governments can minimise their welfare loss under the con-
straint #° = . The rules outcome then corresponds to the situation where
treasuries issue real or indexed bonds. With discretion governments cannot
be trusted to levy a surprise inflation tax. Hence, when they minimise their
welfare loss, they have to take the expected inflation rate as given. Of course,
in rational expectations equilibrium expectations cannot be falsified so ex
post #° = 7 must hold. In summary, there are four outcomes: NR,CR ND
and CD.

resources, arbitrary redistributions and fewer long-term contracts. An alternative justifi-

cation of {7} is given in Sections 6 and 8, whilst Section 7 aliows for & downward-sloping,

money demand schedule.
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3 Rules: Competition leads to excessive inflation

Here the rules outcomes are considered. A non-cooperative monetary union
leads under rules to

whilst a cooperative monetary union leads to
8 . :
r,—c'q: (—- R FER 0, i=1....N. {9)

Fundamental properties of both the cooperative and the non-cooperative
sutcomes are that conventional tax rates are smoothed over time {cf. Barro,
1979), that the common inflation rate is smoothed over time, and that tax
and seigniorage revenues must go up and down together {cf. Mankiw, 1987;
Grilli, 1989). The point Is that the marginal distortions from the various
current and future sources of raising revenues must be equalised 4. There
is a trade-ofl between aiming for zero tax distortions and aiming for zero
inflation (or fall liguidity) which leads in equilibrium to both positive tax
rates and positive inflation rates (cf. Phelps, 1973).

Since there is 2 commeon inflation rate throughout a monetary union, the
optimal rules of public finance require that the tax rates must be the same
throughout the region as well, even though levels of exhaustive government
spending and of government debt may vary from country to country. Ob-
viously, this requires considerable solidarity in a monetary union. If there
are two countries, the first with a higher level of permanent government
spending and government debt and the second with a smaller need for gov-
ernment revenues (pdy + g > pdy + gf), the first country obtains more

“This tax-smoathing result depends on the rate of time preference being the same as
the market rate of interest. If governments face a strictly positive probability of being
removed {rom office, their rate of time preference may extecd the interest rate in which
case tax and inflation rates increase over time. Short-sighted politicians thus postpone

raising conventional tax and seigniorage revenues.




seigniorage from the common central bank than the second country 5. A
monetary union is thus only sustainable when countries with listle need
for government revenues transfer revenues to countries with a greater need;
otherwise the fixity of nominal exchange rates is threatened. It can casily
be shown that when the costs of tax collection or, alternatively, the size
of the black economy are much larger in one country (smaller value of B8,
then tax rates are lower than the average and consequently the country also
receives an implicit transfer of seigniorage revenues from the other coun-
tries. It is therefore understandabje that both the Delors Report and the
Report of the European Commission recommend a convergence of levels of
government spending and debt. The distribution of seigniorage according to
need is otherwise the political price one has to pay for monetary unification.
Pessimists (or realists) might argue, of course, that suck redistributions are
politically urlikely so that there is a danger that a monetary union will not
be established unless convergence in fiscal needs is achieved.

Upon substitution of equations (8) and {9) into the treasuries’ present-
value budget constraints (2}, one obtains a comparision of the non-cooperative
and cooperative outcomes under rules:

_ pd+ g¥ ~ nm _ pd+ ¥ ~nm
WNR_(————————(ﬁ/mN)+m)>xCR_(—-——-——-—-—(ﬁlm)_i_m ) (10)
- od +g° — am N pd+g" — am
= (l+(m2N/ﬂ)) <7 = ( 1+ (m2/8) ) (11

where g = (Zf“;lgf) /N and 4 and r ase defined similarly. An insight,
relevant for both the cooperative and non-cooperative outcomes, is that
treasuries must raise conventional tax and seigniorage revenues for perma-
nent increases in government spending and borrow for temporary increases
in government spending. For example, governments should borrow for in-
vestment projects with a market rate of return (as they leave the permanent
level of exhaustive government spending, net of revenues from investment

*Within the context of a different model of a monetary union with externalities, Casella
{1990) shows that a small economy will in general obtain more than proportional power
in the cooperative agreement and thus will obtain a transfer of seigniorage revenues in

equilibrium.
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projects, unaffected but increase the actual level of spending). The size
of the outstanding average stock of government debt is irrelevant for the
size of the growth-corrected government deficits. The proportion of conven-
tional tax revenues increases when the aversion to inflation (5) increases or,
alternatively, when the costs of tax collection decrease.

Comparision of equations (8) and (9) shows that the marginal distortion
from the collection of seigniorage revenues is N times as large under the co-
operative as under the non-cooperative outcome. Absence of international
policy coordination means that each country fails to internalise the adverse
effects of grabbing more seigniorage from the common central bank on the
other countries of the monetary union. Conflict between the national min-
istries of finance thus leads to excessive monetary growth and inflation and
to too low conventional tax rates. For time-invariant paths of government
spending, it 1s casy to compare the welfare losses under the non-cooperative
and cooperative outcomes:

WNR (E) (pd 4 g ~ nm)? (M)_)

2% (F+ vy
=(8 oyt [ B
> W (£} (pd+ g ) (sz)z) (2)

as long as N > 1 and 8 > 0. Clearly, if pre-commitment tc announced
policies is feasible, international cooperation leads to lower monetary growth,
lower inflation, higher tax rates, and higher welfare.

4 Discretion: Policy coordination can be

counterproductive

Now the no-commitment or discretion outcomes are considered. Each gov-
ernment thus has to take as given that it cannot influence the expected
rate of inflation through announcements about policy, as they would not be
believed by private agents. Equations (8) and (9} are then replaced by:

ND _ 8 ND  LND _ . _ ’
7} w(mN+d,-)r . = 0, i=1,....N (8"
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central bank to a non-cooperative monetary union witk a dependent central
banking system.

Izaly has a larger black economy and a less efficient tax system (lower
B) than Germany and should therefore find it optimal to extract relatively
more revenues {rom seigniorage than from conventional taxation {cf. Can-
zoneri and Rogers, 1990). Some even argue that such differentials in the
need for public revenues provide a good case against the EMU and an argu-
ment in favour of a crawling peg between the currencies of northern and of
southern Europe as this would accommodate the required inflation differen-
tial (e.g. Dornbusch. 1988). However, this argument completely ignores the
monetary discipline the Bundesbank gives to the Banea d’Italia under the
EMS {Giavazzi and Pagano, 1988). The same point applies to the EMU: the
EuroFed should provide the monetary discipline which the central banks of
some member states may otherwise lack. The gain in central bank credibii-
ity and the accompanied tying of one’s hands may be the main advantage
of the EMS, ang hopefully of the EuroFed and the EMU as well. This ad-
vantage of a strong Bundesbark in the EMS and an independent EuroFed
is particularly relevant for countries with a large stock of ontstanding nomi-
nal government debt, such as Italy and the Netherlands, and with a greater
preference for low inflation than for getting rid of tax distortions (Gros,
1983).

There is a danger that, as Europe moves from the EMS towards the
EMU, the German hegemony in monetary policy is weakened and conse-
quently the discipline of the Bundesbank is diluted. Although the Delors
Report envisages the EuroFed to be modelled on the Bundesbank and have
an independent status, one may throw away the baby with the bath water:
as central bankers of weaker members of the EMU get votes in the running
of the EurcFed, the monetary discipline of the EMU may be weakened.

6 Private consumption and unemployment

So far, the analysis has stressed the effects of unanticipated inflation on wip-
ing out the real value of debt service and of nominal government debt. The
effects of unanticipated inflation on output and unemployment has received
2 lot of attention in the New Classical literature and in the literature on
rules versus discretion (e.g. Barro and Gordon, 1983). Giavazzi and Pagano
(1988) kave applied this literature to explain that countries may wish to join
the EMS and peg their currencies to the Deutschemark in order to enjoy
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co _ 8 oD LCD - ; ‘
7! _(m+d;)r . 7 0, i=1,....N (99

Intertemporal smoothing of tax and seigniorage revenues is still optimal.
Also, these two sources of revenues should still go up and down together.
The main difference with the rules (or pre-commitment) outecome is that
the marginal benefit of inflation has increased, because the ex-ante base for
raising seigniorage revenues now includes nominal government debt as well
as money balances. This is why the optimal proportion of conventional tax
1o seigniorage revenues has decreased. The effects of this become clear upon
substition of equations (8") and (9’) into (2) and imposing equilibrivm:

vo_ [ pd+g"l —nm co _ | pd+g° —am ,

s (m+ﬁf(mN+d)) > (m+ﬁ/{m+d)) (a0

Ao _ [_pitegl —nm < €D . pd +g° — nm (117
T\l+mmN+ )3 T A\l+m(m+d)/8

Note that, given absence of pre-commitment, non-cooperation leads to ex-
cessive inflation and to too low tax rates. The presence of an outstanding
stock of nominal government debt is an open invitation to wipe it out with an
unanticipated inflation tax. Since in the absence of pre-commitmens govern-
ments cannot be trasted not 1o take up the invitation, inflation and seignior-
age revenues are higher under discretion than under rules (VP » xV® and
7C0 > xOR if & > 0), This must mean, of course, that conventional tax
rates are lower when pre-commitment to announced monetary policies is
not feasible (r¥7 < r¥R and +C0 < rR i{ d > Q). As far as treasuries
are concerned, lack of monetary discipline and competition between govern-
ments (VD) is excellent as this reduces conventional tax distortions more
than any other outcome. However, as far as central bankers are concerned,
this is the worst outcome because it increases inflation more than any other
outcome, It is clear that central bankers are most happy when there is an
excellent monetary discipline and International policy coordination {CR)
because then inflation is lower than in any other outcome. This seems to
capture in a nutshell the conflict between ministers of finance and central
bankers.
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Il the monetary authorities do not have a high encugh reputation and
cannot pre-commit 1o announced policies, it is possible that macroeconomic
policy coordination within a monetary union can be counterproductive. Pre-
viously such a counterintuitive result has been obtained for a regime of
floating exchange rates when the monetary authorities are tempted to use
surprise inflation to either erode the real value of predetermined nominal
wages and boost employment (Rogoff, 1985) or to use the seigniorage rev-
enues thus obtained to reduce distortionary taxes and increase spending on
public goods {van der Ploeg. 1988). Under floating exchange rates cooper-
ation destroys monetary discipline and leads to higher inflation and lower
welfare, because an unanticipated monetary expansion no longer induces a
depreciation of the nominal exchange rate and an increase in consumers’
prices. Interpational policy coordination leads to the disappearance of this
disincentive to levy a surprise inflation tax, because when all countries re-
nege simultaneously the nominal exchange rate is unaffected. In a monetary
union international policy coordination can also be counterproductive, but
the explanation is a bit more subtle as exchange rates are fixed. The follow-
ing counter-example makes the point.

Assume that the government run up assets equal to the stock of money
balances, d = —m. It then follows that 760 = 0 < #V8 +CD o pd 4 gP -
nm > 7N2 and WOP = (L)(pd + ¢ — nm)?. It is straightforward to show
that ther WEP > WND holds if the inequality A(N — 3) < m*(N - 1)
holds. Sufficient conditions for the ¢ D-cutcome to be worse than the N D-
outcome, given that d = —m, are N = 2, N = 3 or § < m?. Macroeconomic
policy coordination can, under certain circumstances, worsen monetary dis-
cipline and be counterproductive. This perverse result is more likely to
occur when the advantage of international cooperation in the form of lower
inflation is outweighed by the disadvantage of more tax distortions {low )
and when the number of countries is small. The counter-example can best
be understood by thinking of a clever scheme for resiructuring government
debt which eliminates the incentives for unanticipated inflation in the co-
operative outcome: hold a stock of nominal bonds bought from the public
equal to the private sector holdings of real money balances so that when &
government reneges, it looses just as much on its assets as it gains on real
money balances. In the norn-cooperative cutcome there is still an incentive
to renege leading to higher inflation, but this may be desirable when the
costs of tax collection are high enough.
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5 The case for an independent common central
bank

Most practitioners advocate that a ceatral bank should be independent and
free of political pressure. Its sole objective should be directed at maintaining
price stability. One way of thinking about an independent central bank is
that it is staffed by ultra-conservative central bankers who act as an agent for
the government and give an infinite weight to the ob Jjective of price stability,
The optimal public-finance rules for a monetary vnion with an independent
common central bank {denoted by the superscript J) are given by »f = ¢
and 7/ =0, i=1,....N. Upon substitution into the present-value budget
constraints, one obtains

rf:pd,'+g‘f°—nm. i=1,...,N. (13)

An independent common central bank achieves a stable price level, which
means that the ministries of finance need to resort to higher tax rates than
would be the case when they have a say in the running of the centra] bank,
If the various governments enjoy the trust of private agents, they can pre-
commit and it can easily be shown that W/ > WH¥R » WCR, Hence, if
policies are credible, the lowest welfare loss is achieved when the various
ministers of finance coordinate their budgetary and monetary policies and
the highest welfare loss oceurs when there is an independent commeon central
bank. The reason is, of course, that an independent bank leads to a sub-
optimal government revenue mix.

Why then do practitioners advocate an independent central bank? Why
does the Delors Report recommend an independent European System of
Central Banks based on the German model? The main reason is that they
do not trust that treasuries have sufficient monetary discipline to guarantee
price stability, becanse they forever have the temptation to levy an unan-
ticipated inflation tax in order to finance additional spending, or to ac-
commodate demand for higher wages. Practitioners believe that only an
independent common central bank, directed by uitra-conservative central
bankers who only care about price stability, will not be tempted to use a
surprise infiation tax to wipe out the real value of outstanding nominal gov-
ernment debt (cf. Gros, 1988), the real value of predetermined nominal wage
contracts (¢f. Barro and Gordon, 1983) or the real value of money balances
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(cf. Calvo, 1979; Barro, 1983). Whenever the central bank does give in to
such temptations, equilibrium inflation will be higher and tax rates will be
lower. Since ministers of finance, trade unions and others anticipate thas
an independent central bark is not going to give in to their demands, they
settle for less and as a result inflation is lower and tax rates are higher.
Undoubtedly. this is the reason why central bankers (the main signatories
of the Delors Report) are so much in favour of an independent EuroFed.

In the light of the above discussion, it is much more relevant to com-
pare non-cooperative and cooperative outcomes under discretion, which is
relevant when ministers of finance have a say in the running of the cen-
tral bank, with the outcome which prevails under an independent common
central bank. To assess the case for an independent common central bank,
one should therefore trade-off the disadvantage of a sub-optimal government
revenue mix against the advantage of excellent monetary discipline and the
lower inflation this brings with it. The condition under which an inde-
pendent common central bank (f) yields higher welfare than a cooperative
monetary union which is unable to pre-commit (C D} is given by

(8 = m*)d{m +d) > (8 + mPym(m + d) (14)

whilst the condition under which one prefers an independent common cen-
tral bank over a non-cooperative monetary union with a dependent central
banking system (N D) is given by

(B-m2d > [B(2-N)+ AmPlm, (15)

Inequality (14) suggests that one is more kkely to come out strongly in favour
of an independent common central bank rather than a cooperative monetary
union when the stock of outstanding nominal government debt is high, when
the priozity governments attach to the elimination of inflation rather than
tax distortions is high, and when the size of the underground economy is
smail. Inequality (15) is more (less) likely to be violated as the number of
members of the monetary union increases, provided that § exceeds (is less
than) m?, In other words, when the priority one attaches to price stability
exceeds the priority one attaches to the elimination of tax distortions and
the number of members is large, one always prefers an independent common
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the excellent anti-inflation and discipline of the Bunrdesbank. The purpose
of this section is to integrate this literature into a model of tax/seigniorage
smoothing and to emphasise the merits of an indeperdent EuroFed for the
EMU.

6.1 Aggregate supply, unanticipated inflation and the tax
wedge

Aggregate supply of goods is given by the following schedule:
log(Qi) =log(Qi) —do — 1 + dalr ~ 1), i=1,.... N, (16)

where Q; denotes the actual level of output, and §; denotes the full-employment
level of output of country 7. There is no labour mobility, so one can write
the unemployment rate (u;) as

u.—s(é—‘éeql')zaso+aslr.-—¢g{w—wf), i=1,..., N (16"

An increase in the tax rate drives a wedge between the producers’ and
consumers’ wage, hence reduces the incentive to work and produce. Conse-
quently, aggregate supply falls and the rate of unemployment rises. Frictions
in the labour market (¢o > 0) also cause the equilibrium level of output to
fall short of the full-employment level of output. Given absence of ex-ante
indexation of wages, a surprise increase in inflation erodes the real value of
the predetermined nominal wage and thus boosts employment and aggregate
supply. Qutput is assumed to be perishable and cannot be used as capital
for use in future production.

Aggregate demand for goods in country ¢ consists of private consump-
tion, C; and government spending, G;. Equilibrium in the goods markets
can be written as ¢

*Strictly speaking, the difference between the left-hand and right-hand side of (17}

equals the trade balance and the dynamics of the current account is given by

f.:f.f.+1—dm—é;r.+dag(r—'x‘)—»:(r.r.)—c.-—g.. e 1,..., N



17

Qi-klr, )@ =C;+Gi. i=1,...,N (17)

where {7, 7;) denotes a strictly convex function capturing the reduction
in production efficiency (or the dead-weight losses) arising from the ex-
traction of non-monetary taxes and seigniorage revenues {cf. Obstfeld,
1990). It satisfies x(0,0) = Jx(0,0)/8x = 8x(0,0)/8r = 0. Since the
non-monetary tax system is not always indexed, » and 7 may affect x(.)
in a non-separable fashion. The loss in production efficiency is proportional
to the full-employment level of output. Combining equations (16) and (17},
one obtains the following expression for the full-employment national income
shares of private consumption:

o= (g—) = 1= 60— ¢iri + a7 = 7°) = 5(7,72) = g5, (18)

where ¢; = G;/Qi, i=1,..., M.

The governments of the countries making up the monetary union choose
their budgetary policies to finance their required levels of present and futare
exhaustive government spending and to maxitise welfare functions of the
form:

where f. denotes the ratio of net foreign assets to the {ull-employment level of output in
countzy i. Since houscholds use the current account to smooth private consamption, (18)

should teally be given by

a=rifitl-go—dirl t bz’ — ) kP, m) —gF, =10

However, as the governments find it optimal to amooth tax and inflation rates, onc has

a=nfitlmde~difi+du{x —x%) —k({x,n)=gF, i=1,... N

which reduces 1o (18} when one assumes that the national income shares of exhaustive

government spending are constant and that initial holdings of foreign assets are zero.
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W,-zfmexp(—(ﬁn)z)[a(z)—%wu.-(r)zé.-(t)]dz. i=1,....N. (19)
[+

i the cost function x(.) is assumed to separable and quadratic, () =
ga17? + Lipwd and @,/0; = m, i = 1,...,N, the reduced-form welfare
functions can be written as:

W= 7 exp(=pt)l = o = $imlt) + a(x(8) = #°(0) - rymle)?
0
—éw(z}z — i) — -;—wu;(t)"'}dt, i=1,..., N (19)

The welfare-loss function (7), employed in Sections 2-5, is equivalent to the
welfare function (197), if one abstracts from the effects of the tax wedge and
unanticipated inflation on aggregate supply (¢ = ¢o = 0), ignores the ef-
fects of unemployment on welfare (1 = 0), and defines 8 = Ka/%k1.In general,
social welfare corresponds to maximising the present value of private con-
sumption minus the present value of costs associated with unemployment.
Since unemployment is one of the main reasons for economic inequality,
this seems the easiest way to allow for both efficiency and equity considera-
tions, The costs of unemployment are quadratic in the unemployment rate
and proportional to the full-employment level of output *. This quadratic
term facilitates a comparison with the previous literature on unanticipated
inflation and employment (Barro and Gordon, 1983).

There is an additional policy problem, because the presence of tax wedges
and frictions in the labour market {¢y + ¢ 7:) implies that the equilibrium
level of output is insufficient to employ all members of the [abour force. The
government is thea tempted to use unanticipated inflation to fight unem-
ployment. Such a policy must in the long run always be ir vain, so that
in rational-expectations equilibrium one must end up with higher inflation.
A first-best policy is to eridicate the labour-market distortions directly, i.e.
use structural labour-market policies to drive ¢g down to zero, because then
this motive for unanticipated inflation disappears. Such a first-best policy

"It is straightforward to allow for a linear term in unemployment, say —4’'u,,, because
then effectively the ¢, are replaced by ¢,(1 + ¥} =0,1,2. ¥ one values leisure rather

than penalises unemployment, ¥' is negative and the &, become smaller.
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provides ammunition against the familiar positive theories of inflation (e.g.
Barro and Gordon, 1983), because one can legitimately argue that structural
labour-market policies are a much better response to fighting unemployment
than unanticipated inflation. However, if one integrates the positive "screw-
up” theories of inflation with the public-finance theories of tax/seigniorage
smoothing, it is optimal to have some unemployment in equilibrium because
distortionary taxes are required to finance a given stream of government
spending. This means that, even if ¢y = 0, there is an incentive left for
unanticipated inflation in the fight against unemployment as long as &, is
not zero.

6.2 Three motives for unanticipated inflation

In the present model there are thus three independent motives for unantici-
pated inflation: (i) to wipe out the real value of debt service (as discussed in
Sections 4 and 5); (i1) to wipe out the real value of nominal wage contracts
and thus fight unemployment; and (iii) to raise output and provide more
resources for private consumpiion. The analysis of Sections 3-5 can be re-
peated for this more generalised model. In order not to go into unnecessary
detail, attention is restricted io the cooperative outcomes under rules and
discretion and to the outcome under an independent commen central bank.
The C R-outcome yields

m

BnCR
(——-—) =PRI+ pol) + 611+ 9¢0). 7FR =0, i=1.....N, (20)

so tax/seigniorage reverues are smoothed and go up and down together
as usual. Comparing (20} with (9), it is clear that the marginal cost of
taxation has gone up due to the adverse effects on aggregate supply and
thus on private consumption and the rate of unemployment. This is why
governments find it optimal to levy relatively more seigniorage revenues and
less conventional tax revenues than before (ef. equation {11)):

or . (pk—mlwn) ('—:ﬁ)) 1)

1+ (%) (14 9e3)

where & = d + (ﬁi-’w'-'ﬁ) denotes the region’s average level of government
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commitments. It is easy to show that, if ¢y = 0, welfare under the optimal
C R-outcome follows from:

PR =1 = g0 2ve - o” - L (L) (b (22)

Note that, as before, a high level of government commitments reduces wel-
fare. Also, a high level of government spending reduces welfare directly,
because it crowds out private consumption. A higher stock of real money
balances, which is willingly held by private agents, give rise to more seignior-
2ge revenues and thus requires less tax distortions and boosts welfare. The
presence of frictions on the labour market (¢o) reduces output and thus
leaves iess room for private consumption and increases unemployment, so
reduces welfare.

If the governments do not have the trust of private agents, the discretion
outcome is appropriate:

022 - (&) (2 + )

( (% )1 +({;“'_/),fl) ) =P 4 el + (1 4+ w) (207
Comparing (20°) with (20), one notices three additional effects in the left-
hand side of (20°). Each one of them depresses the marginal cost of inflation
and in equilibrium leads to a higher rate of inflation. They correspond to
the three motives for unanticipated inflation discussed above, N on-monetary
tax rates and monetary growth rates go up and down together as usual, but
under discretion an increase in the tax rate must go up with a more than
equiproportionate increase in monetary growth. Combined with the fixed
bias towards using monetary growth, it is clear that in Figure 1 the locus
describing (20°) is steeper than the one describing (20) and also that (20")
cuts the vertical axis above (20). Intersection with the present-value govern-
ment budget constraint (GBC), ¢+ 8m = pk, yields the optimal government
revenue mix. '

Insert Figure 1; Effects of higher government commitments under rules and
discretion.

Discretion yields higher monetary growth, infiation and nominal interest
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rates and consequently lower tax rates than rules. A permanent increase in
government commitments shifts out the GBC-locus and leads to higher tax
rates and higher monetary growth, but under discretion there is relatively
a greater increase In seigniorage revenues. Algebraically, one finds:

oo _ ( pk = (1+ Ya0) (F) [bx(m + d) + ¢a]

CR ’
e+ () (1 ved) + (3) mw) <7 ®)

and thus 7¢P > xCR. Upon substitution of (20") and (21°), one finds (for
$1 = 0} the corresponding level of welfare:

. 1
PWCDZI"%“EU‘)Q%"‘QP

([ (5] o0+ 20 (%) 1+ waniak + () 1+ w0l [1+ (32)]
1+ ()]?

< pWER, {22

Welfare is lower under discretion than under rules because there are two
good reasons why lack of credibility forces governments to rely on a sub-
optimal revenue mix: (i) outstanding stocks of nominal goverrment debt
(d > 0); (ii) predetermined nominal wage contracts (¢ > 0). The sccond
Teason gives rise to 2n incentive to use unanticipated inflation to boost pri-
vate consumption and to cut unemployment. The presence of structural
labour-market imperfections (¢p > 0} reinforces these reasons for unantic-
ipated inflation and depresses welfare under discretion even more. Since
unanticipated inflation affects unemployment and private consumption, dis-
cretion yields higher inflation than rules even when all government bonds
are indexed.

6.3 The case for an independent common central bank re-
visited

If there is an independent common cenrtral bank whose sole task it is to
maintain price stability, seigniorage occurs only through real growth and
one has 7/ = 0, t! = pk > (CR » (€D and
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N 1 1 - -
PWT = 1- g0 - §¢¢§ -¢" - E(ﬂk)' < pWCE, (23)

Since an independent central bank clearly has a sub-optimal revenue mix, it
leads to lower welfare than a cooperative monetary union with a sound mon-
etary discipline. However, a more relevant comparison is with a cooperative
maonetary anion with a dependent central banking system which does not
have the benefit of sound monetary discipline. In that case a second-best
institutional set-up, such as an independent common central bank, may well
be preferable. In fact, if ¢ = ¢o = 0, this is the case when (14) is satisfied.
Clearly, an autonomous central bank is preferred when the production losses
arising from conventional taxes are much less than those arising from infla-
tion {e.g. when there is no substantial underground economy) and when the
outstanding stock of nominal government debt is high.

In the extreme case that there are no production losses or adverse supply
effects from taxation (¢ = x; = 0), one always prefers an independent
central bank even if one allows for the effects of unanticipated inflation on
aggregate supply (¢2 > O):

. . R . 2
P — pWOP = pWCR _ piCD = % (%) (3 + ) > 0. {149

The point is that the presence of predetermined nominal wage contracts pro-
vides an incentive to use a surprise inflation tax for a boost to employment
and private consumption, so that in the absence of an autonomous monetary
authority inflation must in equilibrium be higher and taxes must be lower
(nC0 = (2) (1 + ¥d0) > x! = 0,707 = pk - (2) {1+ ¥0) < = = pk).
Since there are no production losses arising from non-monetary taxes, one
always prefers an independent central bank. Note that, in contrast to Barro
and Gordon (1983), the present argument does rot require the presence of
frictions in the labour market for a positive explanation of inflation.

If there are no production losses from taxation and the government does
not have unemployment as an explicit target (k; = ¥ = 0) but the tax
wedge and unanticipated inflation do affect output and private consumption
(1.2 > 0}, one also has excessive inflation (7%P = [¢1(m+d)+d,)/xz > 0)
and a lower tax rate (760 = pk — mx€D < 74). It is straightforward to
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show that, when the effects of unanticipated inflation are much larger than
the effects of the tax wedge on aggregate supply and when the outstanding
stock of nominal government is high, i.e. when the inequality

dr1d+ ¢n > am (14"}

is satisfied, one prefers an independent common central bank to a coopera-
tive monetary union with a deperdent central banking system.

7 Expected inflation and the demand for money

The problems of time inconsistency which arose in Sections 2-6 can be
avoided if governments issue real or indexed bonds and wage contracts con-
tain indexation clauses. However, the analysis in these sections has adopted
the quantity theory of money and thus assumed that the velocity of circu-
lation in each country is constant. It is more realistic to assume that the
demand for money in each country is a negative function of the nomiral
interest rate:

m = T(x%) = yeexpl-nlp+ 7). I"<9, (24)

where v denotes the semi-elasticity of money demand with respect to the
nominal interest rate. Note that this formulation of money demand implies
a unit income elasticity and no wealth effects. This formulation allows for
time inconsistency probiems, even now it is assumed that governments issue
debt with a guaranteed real rate of return {r; = p) and wage contracts are
indexed (¢ = 0). For simplicity, the effects of the tax wedge on aggregate
supply are ignored from now on (¢ = @) so that aggregate supply ard the
rate of unemployment are exogenous. It is clear that, maximising (19) or
(19°) is then eguivalent to minimising the welfare loss (7) and that the three
motives for unanticipated inflation discussed in Section 6 disappear.
However, governments row have an incentive to use an unanticipated
increase in the price level as this wipes out the real value of money holding
at the "stroke of a pen”. This classical problem arises because money does
not bear a rate of return: " An issue of notes is a manifest gain to the issuers,
who, until the notes are returned for payment, obtain the use of them as if
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they were a real capital ... all holders of currency lose, by the depreciation of
its value, the exact equivalent of what the issuer gains” (Mili, 1848, Book 3,
Chapter 8, Section 4) and "The burder of the (inflation) tax is well spread,
cannot be evaded, costs nothing to collect, and falls, in a rough sort of
way, in proportion to the wealth of the victim. No wonder its superficial
advantages have attracted Ministers of finance . .. it seems possible to please
and content the public, for a time at least, by giving them, in return for taxes
they pay, finely engraved acknowledgements on watermarked paper ... The
higher the toll and the tax, the less traffic on the roads, and the less business
transacted, so also the less money carried” (Keynes, 1923, pp. 39, 43, 53).
It is clear from these two quotes that the demand for money should depend
on the opportunity cost of holding money. The use of capital levies versus
the use of currency depreciation were discussed by Keynes in great detail.
In modern thearies of public finance, one wonders why people hold money in
the first place when it is clear that they cannot necessarily trust governments
not to impose a capital tevy of this type.
Instead of equation {4), equation (24) implies

#(t) = (%) (x(2) + n - 6(2)] (@)

which upon integration yields

n(t) = (;;1—) jtm exp [— (”; t)] 8°(v,t)dv—n (4")

where 6°{v,t) denotes the expectation of #(v) held at time t. The rate
of inflation now depends on expectations about future monetary growth,
hence both 7 and m should now be treated as non-predetermined, forward-
looking variables. The rules outcome is obtained by minimising the welfare
loss function (7) subject to equations (17), (3) and (4') under the assumption
that 7€ = =, It is a straightforward exercise to show that this yields

VR . .
=+ ="Ryn))7V R = (u-—-—-———-——N'?,(rNR)), R =, i=1,...,N (25)

for the non-cooperative outcome, and
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ﬁﬂ.CR

[1-—m(p+ =%+ n)rfR = (‘I'-“‘Grﬁ

), =0 i=1. N (26)

for the cooperative outcome. Discretion implies that governments have in-
sufficient credibility to influence expectations, so governments minimise their
welfare losses taking the expected inflation rate as given ®. This yields

ND
D _ BT NP =0, i=1.... N (257

t - NI‘( T N D) ¥ 1
for the non-cooperative cutcome, and

CD _
FD:I'}:"E(;ﬁﬁ’ npD;ﬂ‘ i=1,....N (26’)

for the cooperative outcome. The departure from the quantity theory of
money, followed in this section, implies that in each of the four outcomes the
optimal inflation rate is lower and the optimal tax rate is higher than before,
because governments row take account of citizens economising on holdings
of money when the monetary growth and inflation increase. The insight
that absence of international pelicy coordination induces central banks to
apprapriate too much seigniorage revenues and thus leads to too high in-
flation rates and to too low tax rates (€0 < #¥P xCR < #NRY remains
unaltered. The main additional insight is that competitive decision making
leads to an erosion of the base for raising seigniorage revenues 9, so that tax
rates ¢o not fall as much as they would otherwise.

More interesting is perhaps that one can show that absence of monetary
discipline reduces the c¢osts of higher inflation, as governments realise they
are unable to influence expectations and thus unable to affect the demand

“In fact, this implies somewhat pajvc behaviour of private agents because they might
use the level of outstanding government commitments to forecast inflation and the BOv-
ernment should in a dynamic environment take such a forccast function rather tham the

expected rate of inflation as given, Scction § explores these issues in more detail,
°In fact, Aizenman (1989), who does not address the issue of monetary discipline,

argues that this erosion of the inflation-tax base may ever put the monetary union on the

wrong side of the seigniorage-Lafler curve,
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for money and the base for raising seigniorage revenues, and thus leads in
equilibrium to higher inflation and lower tax rates (#C0 » zCR xND -
#MR). Although it is a bit more messy, the analysis of Section 5 can be
repeated to show that it is desirable to have an independent common central
bank when the benefits of lower inflation and enhanced discipline outweigh
the disadvantages of more tax distortions. It is straightforward to show that
the stronger the effect of nominal interest rates and expected inflation on
money demand, the stronger the case for an indeperndent central bank.

The above results may not be robust to the specification of money de-
mand. For example, if there are only two assets, viz. money and bonds,
and the portfolic shares (m;/(m; + d;)} depend only on the relative return
of these two assets, i.e. expected inflation, the optimal steady-state infla-
tion rate for a closed-economy (and thus for a cooperative monetary union)
is determined by the full liquidity rule in the sense that nominal interest
rates are driven to zero (Turnovsky and Brock, 1980; Yaskiv, 1989). In that
case inflation and tax rates do not go up and down together anymore and
there is no permanent need for international policy coordination in a mon-
etary union without an irdependent central bank. The results thus depend
heavily on the exact specification of the effect of expected inflation on the
demand for money. It therefore seems worthwile to proceed with a properly
specified model of the ongoing stirategic interactions between governments
and private agents.

8 Micro foundations of monetary policy games

The analysis of Sections 2-7 did not benefit from a fully specified model of
monetary policy games with micro foundations. There is a danger that
some of the results do not carry over to a fully specified model of the
ongoing strategic interactions between optimising governments and a ra-
tional private sector in which one distinguishes between pre-commitment
and Markov-perfect equilibria. Calvo {1978) has already shown that dis-
cretion, i.e. lack of pre-commitment, in the face of the temptation to tax
cash money balances through unanticipated inflation induces higher inflation
than under rules, whereas the tax/seigniorage smoothing literature argues
that inflation, whatever its current level, is persistent. In a very interesting
paper Qbstfeld (1991b) shows that, when one restricts attention to Markov.
perfect equilibria in which governments cannot commit to pre-announced
monetary policies, the familiar result from public finance that it is optimal
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to smnooth seigniorage revenues and inflation rates no longer holds. Instead,
Obstfeld argues that under discretion the optimal inflation rate falls over 2
time towards the socially preferred full liquidity rule. Hence, a permanent
increase in government spending induces a temporary bout in inflation and
seigniorage revenues which permits the government to retire debt, reduce the
burden of debt service and make room for the higher level of spending. This
is in sharp contrast to the Ramsey principle of optimal taxation, stressed
by the tax/seigniorage smoothing approach, which argues that both the tax
rate and the inflation rate jump upwards and stay at the higher levels in
response to a permanent increase in government speading. Obstfeld pre-
sented his analysis in discrete time, which allows a careful specification of
the sequence of moves in the dynamic game. Here the analysis is conducted
in continucus time and applied within the context of a monetary union.

8.1 Markov-perfect equilibrium

Assume that the labour market functions perfectly, that debt and wage
contracts are indexed to the price level and that there is no real growth
(ri = po ¢1 = ¢2 = n = 0}. The representative household in country :
maximises its utility function,

Uit = [ explep(v = Olfev) + Rmif)ldo, (27)
subject to its budget constraint,
a; = pai+1~¢o—r(r,7)—¢ci— 71— (p+=)m, (28}

where a; denotes the ratio of private asset holdings to income in country
i, i = 1,....N. Households take the tax and inflation rates as given.
The linearity of utility in consumption fixes the equilibrium real interest
rate at the pure rate of time preference (p). The function 2(.) captures
the transactions services from holding real money balances and is 1wice
continuously differentiable, increasing and strictly concave for positive m.
Alternatively, low levels of money demand associated with high inflation
induce "shoe-leather” weifare costs. Households set the marginal utility
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equal to the opportunity cost of holding real money balances, i.e. ¥'(m;) =
p -+ n=. This ylelds the money demand function m = T'(#°),I¥ £ 0. For
example, if (m) = {2 [log(vo) + 1 — log(m)] with m < 7o, one obtains
equation {24) with a constant semi-elasticity of money demand with respect
to the nominal interest rate.

Households predict the inflation rate using information on the average
outstanding level of government commitments:

2% = F(k), m=T(F(k))= M(k), F'20, M=T'F'<0  (29)

where F(.} denotes the forecast function. The intuition is that, wher the
level of commitments is high, the central bank requires more seigniorage
revenues and consequently private agents forecast a higher inflation rate
and hold less money balances. The equilibrium satisfies the Markov prop-
erty, because households only use present and not past levels of government
commitments to forecast inflation (cf. Fudenberg and Tirole, 1986). An
important assumpticn underlying the present analysis is that private agents
do not use information on the current tax rate and current rate of monetary
growth in making their forecast of infiation. In this sense, the government
has lost most of its leadership role. This seems reasonable in a continuous-
time analysis of credible policies.

The household budget corstraint, (28), is implied by the condition for
equilibrium in the goods market, (18}, the condition for equilibrium in the
money market, h = (# — w}m, the condition for equilibrium in the bonds
market, ¢ — m = d, and the government budget constraint, (1) or, alterna-
tively, k = phk—r—8m.

Asin Section 7, attention is restricted to a cooperative monetary union so
that effectively there is one government which maximises the region’s wellare
function. If V(k) denotes the value function of the regional government, it
is clear that the optimal policy for the region follows from the Bellman
equation of dynamic programming 1°:

N . r 2
PV () = Max (2 {1 — 0o = grard = 5o [0~ (575 ) (ot~ 7 = o21(8)] - g.}

=1

*%For simplicity, attention is restricted to stationary Markovsperfect equilibria s¢ that

time is omitted as an argument.
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+NQUM ) + NV'(k) [ok — 7 — 0M(K)]) - (30

This yields the following first-order conditions:

S L L T, 1=
Ti_(."{{(k)-’i})‘- . 1.....N (31}
wer[l + M'{k)] = =V (k)M(E) (32)

where the rate of inflation is given by

7= B[ + M'(k)] - (%{:—})) (pk = 1), (33)

Equation (31} is the familiar condition which says that intratemporal marginal
distortions from the various sources of raising revenues must be equalised.
i.e. for a given level of government commitments the optimal tax rate and
the optimal inflation rate must go up and down together. However, if the
level of government commitments is high, expected inflation is high and con-
sequently the ratio of money balances to income is low and the ratio of the
optimal tax rate to the optimal inflation rate is high. Equations (31)-(33)
can be solved to give r; = T{k), i=1,...,N, == I{k} and § = O(k).
Rational expectations requires that forecasts of private agents are correct:

x° = F(k) = (k). (34)

The resulting equilibrium must ensure that private agents accurately
forecast governzment policies in equilibriurn, that the markets for goods,
money and bonds clear, that the present-value budget constraints of private
agents and of governments are satisfied, and that the government policy rules
for the tax rate and rate of monetary growth for a given level of commit-
ments take account of the behaviour of aggregate money demand induced by
private decision rules. More formally, the equilibrium consists of a forecast
schedule for infiation, F(k), an aggregate demand schedule for real money
balances, M(k}, 2 monetary growth rule, ©(k), a tax rule, T{k), and a rule
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for inflation, TI{k), such that: {i}) & = (k) and v = I'(k) maximise social
welfare subject to the government budget constraint for all ¢ and all possible
k(0) given m = M(k); (ii) m = M(k) maximises household utility for all ¢
and all possible £(0) given = = F{k); and (ii) = = II{k) is calculated from
(33) given # = Q(k),7 = T(k) and m = M(k), and must equal F(k)} for
all k. An attractive property of the feedback policy rules thus obtained is
that they are optimal and credible even when the economy deviates {rom
the equilibrinm path.

8.2 Temporary bouts of inflation and taxation

Following Obstfeld (1991b). it seems worthwhile to construct a simple linear
example which drops (}{m) from the social welfare function and repiaces the
production-losses function x(x,r) by x(%,r), where inflation-tax payments
are defined as # 2 wm. In addition, the utility households derive from
holding real money balances is given by f2(m) = y[mplog{m) ~ m] where
mp denotes Friedman’s optimum quantity of money as '{mp) = G (cf. van
der Ploeg, 1988). For simplicity, only one country is considered.

A linear aggregate money demand schedule, M(k) = gy — u1k, where
fo. fy > 0, is postulated, so that inflation-tax payments can with the aid
of the povernment budget constraint be written as

#F=d~m= (1~ )8+ p{pk - 7). (33)

Performing the maximisation in the Beliman equation with respect to +
and § yields k17 = K% = - (Y—:%?) {cf. equations (31)-(32)). Postulate
a quadratic value function, V(&) = vy + vk — %vzk"’, and substitute this

together with the optimal rules for r and # into the Bellman equation:

1 171 1\ fvp—wvgky\?
koo Lo k?) = 1y - +_(_ “)(1__2_)
o+ v 32 ) do =g 2, + o P

+ (l _'OM ) (v1 — vok}k. (307)

The Bellman equation must hold for all values of £, so equating coefficients
on & and k2 yields v; = 0 and vy = (%) . It follows that (f;) =

(Eﬁ_&g.) pk = F{k) where 5 = rp/x;.
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Households maximise utility and set the marginal utility equal to the
opportunity cost of holding money balances, so m = (:ﬂpﬁﬁ) Rational
expectations requires that #¢ = F(k), so that in equilibrium

7mr — (8 ok i ,
("“—p—w‘— = M(k) = po ~ & {349

must hold for all k. Hence, po = (p—;f;) mr and uy = p/l{p+ )8+ 4] so

that the optimal tax rate and level of inflation-tax payments must satisfy:

™ _am_ (et
5" _({P+7)ﬁ+7)pk s

where the superscript M denotes Markov-perfect equilibrium. It also foliows
from the government budget constraint that

e
B+ +p(B-1)

A characterisation of this Markov-perfect equilibrium is now possible. In
steady state the government does not levy taxes or extract inflation-tax pay-
ments from the private sector (#(oc) = #(00) = 0). Instead, the government
builds up assets to generate just enough interest payments to finance the
permanent level of government spending (k(o0} = 0). The steady-state stock
of real money balances lies below Friedman’s optimum quantity of money
(m(oo) = (;f_—_;) mp < mp). The policy of retiring government debt and
building up assels equal to the present value of future government spending
ensures that in steady state there is no need to supplement the budget and
consequently there are no production efficiency losses arising from taxation
or inflation.

To understand the dynamics of the equilibrium, consider a permanent in-
crease in government spending (%(0) jumps from zero to a positive amount).
It follows that inflation-tax payments and the tax rate jump up immedi-
ately to a higher level than is required to finance the increase in government
spending with a balanced budget. The additional revenues are used to build
up assets. As this is dore, taxes and inflation-tax payments fall and eventu-
ally disappear when encugh assets have been built up to finance the increase
in government spending,

M= wnk g= ( ) - K0} = ko (36)
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8.3 Comparison with pre-commitment equilbrium

The pre-commitment or rules outcome is derived in the usual fashion:

G5) (5) === (prpms) e @

50 that it relies relatively more on non-monetary taxes than infiation-tax
paymenis, and also gives rise to the familiar random walk property of taxes
and inflation-tax payments, #7 = #7 = §R = 0. A consequence is that in
the pre-commitment equilibrium the government only borrows for temporary
increases in spending d7 = g—¢f. Notethat, fora given Jevel of government
commitments, the tax rate is the same in the pre-commitment and in the
ne-commitment equilibrium, ™ = 7R for a given k.

Insert Figure 2: Temporary bouts of inflation and taxation

Figure 2 compares what happens under the Markov-perfect equilibrium
story and the traditional tax/seigniorage smoothing story. Note that tax/-
seigniorage smoothing occurs as a degenerate special case of the Markov-
perfect equilibrium when money demand does not depend on expected in-
flation (y — oo, m = mp), becanse then k = # = # = 0. In general, taxes
and seigniorage do not follow random walks if private agents use the leve]
of cutstanding government commitments to forecast inflation.

It is of some interest to consider the finance of a government investment
project with a market rate of term. Since this does not affect the permanent
level of government spending (inclusive of the return on investment projects),
the tax/seigniorage smoothing story suggests that tax and inflation rates
are unaffected and that the investment is financed through an increase in
government debt. The Markov-perfect equilibrivm suggests that, during
the initial phase in which investment without a return takes place, tax and
inflation-tax payments rise but during the phase in which there is a positive
return on the project, they fall back to their non-distortionary levels 1%,
During the initial phase government debt rises; afterwards government debt
falls. Government debt does not return to its initial level, because the return
on the project reduces commitments and permits a reduction in debt service.

*1This could also explain the disinflation that occurred at the end of the Napoleonic

and civil wars snd Wozld War [,
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8.4 Comparison with independent central bank

Arx independent central bank is staffed by ultra-conservative central bankers
who guarantee price stability, hence #/ = 0, 7 = pk and d/ = g — ¢*.
One way of thinking about it is that the management of an independent
central bank has an infinite aversion to infiation (# — ¢o) in which case the
pre-commitment outcome converges to the outcome under an independent
central bank (78 — #/ = 0 as § — o00). For a given value of k, it is easy to
see that 7/ > R = r™ and #M > 2% > 7/ = 0 must hold.

In order to asses the case for an independent central bank, consider the
effects on social welfare of a permanent increase in government spending,
Ag. Since k(0) = Ag/p. one has AV{ = — (3‘;) [Ag + 1x1Ag™ and

AVM = _ (_{_\_g)_lm '/;wexp(-—p!)ﬂ(5+1) [«-——m—-——]zexp(—%t}.&g?dz

p/2 (e+ 7B+~
—(-r R @

If the quantity theory of money holds {7y -~ oo0),7 = 0 so that the Markov-
perfect equilibrium and the pre-commitment outcomes coincide and give
a higher level of social welfare than under an independent central bank
(AVM = AVR > AV/ as long as § > 0). If the undergrond economy and
costs of tax collection are reglible {8 — oc), = 0 so that the Markov-perfect
equilibrivm and the pre-commitment outcomes coincide and correspend to
the outcome under an independent central bank (AVM = AVR = AV if
3 ~ oc). In general, it is easy to show that AVM > AV for all finite 8 > 0
and ¥ > 0, so that no case be made for an independent central bank.

8.5 Correction: full liquidity and Friedman’s QQM

Fundamental problems with the approach adopted so far are that, following
Obstfeld (1991b), "menu costs™ in the social welfare function are ignored
whilst such costs do appear in the household utility function and that, also
following Obstfeld (1991b), the non-distortionary inflation rate is chosen to
be zero. This leads to the anomaly that the steady state of the Markov-
perfect equilibrium is characterised by zero tax distortions, but not by full
liquidity and Friedman's optimum quantity of money. To correct for this
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anomaly without foresaking the advantages of a linear example, f}(m) from
the household utility function is for purposes of the social welfare function
approximated by a second-order Taylor-series expansion around a steady
state characterised by full liquidity (x(®) = —p)} and Friedman’s QQM
{m(o0) = mp), i.e.

() = y[mplog(m) — m] = y [mp]og(mp} -rp - % (L’“PT;’"X)] (38)

and x(%,7) is replaced by (¥ + pmp, 7).

Performing the maximisation in the Bellman equation yields xyr =
Ka(% + pmp) = — (-IV-:'-(-E}), which upon substitution and equating coeffi-
cients yields #° = F(k) in terms of gg and y;. Rational expectations, i.e.

M(k) = (m:ﬂ.’.‘.l) must hold for all %, then gives yo = (1 — uy)mp and

o4y
n = £ . It follows that
(P By (22x) (:;é;;—))
™ A ( pty )
=M pmp = plk+ms) (357)
’ i+ - (35) (5)

and

o+ (55) ()l
1B+ +0(8-1) - (55) (55

M= —nlk+mg), 7= { )] , k() = ko.

(36)

In steady state nominal interest rates are driven to zero, so monetary growth
and inflation tend towards minus the pure rate of time preference, holdings of
real money balances are pushed up towards Friedman’s QQM, and tax rates
are cut to zero. Hence, the steady state of this Markov-perfect equilibrium
is characterised by no distortions whatscever. This is achieved throngh the
government building up assets equal 10 the sum of the present value of future
government spending and Friedman’s OQM, i.e. k = —mp.

A permanent increase in government spending is financed through tem-
porary bouts of taxation and inflation and leads to the following change in
welfare:
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2
L (B8e\_ 1 (BB+1) gty
AVM = (p) 2"‘( p+2n ) [(p+~;)ﬁ+7-(;}%) (;ir,)] B
(37)

The presence of an independent central bank guarantees full liquidity and
Friedman's OQM, 7/ = ¢/ = —p,m’ = mp, so that 71 = p{k + mp),d! =
g=gF and AV = = (%) [8g+ 4ryAg?]. Tt follows that a case can be made
for an independent central bank only if

2
BB+ 1)p P+
G e erenrem) G

Y Rymp

Note that, when the production losses arising from inflation dominate menn
costs {kemp — oc), when the pure rate of time preference becomes large
(p — o0) or when menu ¢osts become insignificant (v — 0), the left-hand
side of (39) tends to (2‘3?1) 50 that (39) is always violated and no case
for an independent central bank can be made (cf. Section 8.4). Also, as
money demand becomes inelastic (¥ — oo),n — 0, the left-hand side of {39)
tends to (2;%) and thus no case for an independent central bank can be
made either. In fact, (39) is for all reasonable vaiues of p, 8,7.%2 and mFp
violated. Hence, given that all contracts-are indexed, no case can be made
for an independent central bank.

9 Concluding remarks

A monetary union without an independent common central bank leads, with-
out coordination of the policies of the national fiscal and monetary author-
ities, to excessive inflation and to too low tax rates throughout the region.
The reason is that each treasury fails to internalise the adverse external
effects of appropriating more seigniorage revenues on the common inflation
rate. An independent common central bank is inefficient from a public-
finance point of view, since it gives rise to too low inflation rates and thus
to too high tax rates. Nevertheless, an independent common central bank
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may be desirable because it is more likely to have 3 strong monetary disci-
pline and not to succomb to pressures of the national ministers of finance and
trade unions to accommodate their demands with an unanticipated infiation
tax. To assess the case for an independent common central bark such as the
EuroFed, one should trade-off the welfare gains associated with enhanced
monetary discipline and lower inflation against the welfare iosses associated
with a sub-optimal government revenue mix. When the stock of outstand-
ing nominal government debt is bigh, when the priority that governments
attach to price stability is much higher than to cutting tax distortions, when
the size of the underground economy is insignificant and when there is not
much wage indexation, one is much more likely to come out in favour of an
independent common central bank for a monetary union.

Most of the analysis takes account of three independent motjves for unan-
ticipated inflation: (i} to wipe out the real value of debt service, (ii} to wipe
out the real value of predetermined nominal wage contracts and thus boost
employment, and (iii) to raise output and provide more resources for private
consumption. If any of these motives are important, a strong case for an
independent central bank ¢an be made. However, if one takes account of the
effect of expected inflation on the demand for money and assumes that pri-
vate agents do not use information on the level of outstanding government
commitments to forecast inflation, governments have an incentive to wipe
out the real value of money holdings so discretion leads to higher inflation
than rules. Also, absence of international pelicy cooperation induces higher
inflation and to an erosion of the base for raising seigniorage revenues so tax
rates fall by less as they would otherwise.

Matzters become rather more exciting when private agents use the level
of outstanding government commitment to forecast infiation. Although it is
still optimal to smooth intratemporal distortions and let tax and inflation
rates go up and down together, it is no longer optimal to smooth intertempo-
ral distortions in the sense that tax and inflation rates must follow random
walks. Instead, permanent increases in government sperding are financed
through building up government assets and generating interest income made
possible through temporary bouts in inflation and taxation. The steady
state is then characterised by no tax distortions, full liquidity and Fried-
man’s optimum quantity of money. Given that all contracts are indexed, no
case can be made for an independent central bank.
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