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It is often argued that the EMS is an effective disciplinary device for inflation-prone countries in
Europe, since it forces the respective pelicy-makers to pursue more restrictive monetary policies
than they would otherwise. It is not clear, however, why these countries should submit
themselves to such discipline. This paper argues that, to answer this question appropriately, one
must consider that EMS membership brings potentially large credibility gains to policy-makers
in inflation-prone countries: the reason is that not only it attaches an extra penalty to inflation
{in terms of real appreciation), but makes the public aware that the policy-maker is faced with
such penalty, and thus helps to overcome the inefficiency stemming from the public’s mistrust of
the authorities.

1. Introduction

So far, in the EMS experience, countries with above-average inflation have
lost competitiveness relative to the low inflation countries of the system. This
loss originates from two distinct factors. First, between successive realign-
ments, excess inflation (combining with the fixity of the nominal exchange
rate) results in a one-for-one appreciation of the real exchange rate. Second,
at realignment dates, excess inflation countries obtain devaluations which are
generally insufficient to make-up for the real appreciation experienced since
the previous realignment.

If each realignment were to compensate high inflation countries for their
entire real appreciation ~ i.e., if the first factor were to operate in isolation —
their real exchange rate would fluctuate between realignments, but would
exhibit no long-run trend (and, for an appropriate choice of the initial level,
could in fact fluctuate around PPP). What the second factor instead does is
to introduce a trend of real appreciation in the exchange rates of high
inflation countries: for instance, between 1978 and 1986 Denmark and Italy
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have experienced real appreciations relative to Germany of 9 and 11 percent
respectively.!

The obvious question that arises is then: why should a high inflation
country ever want to belong to an agreement such as the EMS? Credibility of
central banks’ commitments to low inflation is often advanced as the
rationale for participation of these countries in the EMS:?

‘The EMS is currently an arrangement for France and Italy to purchase
a commitment to low inflation by accepting German monetary policy’.
[Fischer (1987)].

Even perspective members of the EMS see the main advantage of member-
ship as arising from gains in credibility:

‘If sterling does join, the biggest change will be the transfer of
responsibility for Britain’s monetary policy from the Bank of England to
Germany’s Bundesbank which, as the central bank keenest on sound
money, sets the pace for others to follow. This would be a blessing: Tory
governments may like appointing City gents as governors of the Bank,
but Mr. Karl Otto Poehl would do a better job'. (The Economist,
September 21, 1985).

The argument behind these statements presumably runs as follows. The
EMS countries where inftation is above-average are presumably those that
have the highest incentive to use inflation surprises and the level of inflation
as tools of monetary policy: the incentive to use inflation surprises is strong
when the response of output and employment to unanticipated inflation is
large, and when the government has a high outstanding stock of nominal
liabilities; the incentive to produce a high level of inflation (even if perfectly
anticipated) is strong when money demand is inelastic, and thus the potential
revenue from the inflation tax is high.®* However, when the monetary
authority has an incentive to raise cutput and to reduce the value of the
public debt via unanticipated inflation, the public will rationally discount
such incentive in forming their forecast of inflation, so that the equilibrium
has the two following features: (a) the policy-maker does not succeed in
surprising the public systematically (and thereby permanently increase

'Real appreciation is measured in terms of relative unit labor costs, accounting for
competition on third markets. Souzce: EEC.

*Thygesen (1979) makes the point that this incenlive is what kept the European ‘snake’
together between 1972 and 19738,

3This incentive is particularly strong in countries like Italy, Spain, Portugal and Greece, where
the ratio of base money to GDP is much higher than in the rest of Europe, despite the fact that
these countries are also characterized by inflation rates above the European average [see Fischer
(1982) for cross-country evidence on the revenue from seignorage].
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employment and government revenue); (b) the expected, and actual, rate of
inflation is higher than the inflation rate that would prevail if the policy-
maker could credibly precommit.®* In other words, the set of incentives is
such that the result of the non-cooperative game between the monetary
authority and the public is an excessively high equilibrium inflation rate. In
this setup, il the monetary authority is able to reduce its incentive to produce
inflation surprises, it will be able to induce the public to expect lower
inflation, so that the solution to the game will get closer to the cooperative
oulcome.

Joining the EMS can be seen precisely as a way of changing the set of
incentives faced by the monetary authority: as explained above, all inflation
in excess of the EMS average translates into (possibly permanent) real
exchange rate appreciation. This, by reducing the policy maker’s incentive to
inflate, leads to lower inflation in the non-cooperative equilibrium, and
eliminates part of the inefficiency that arises from the lack of credibility of
the monetary authority. The result parallels that in Rogoff [1985], who
shows that the non-cooperative rate of inflation can be reduced ‘through a
system of rewards and punishments which alters the incentives of the central
bank’, for example by placing ‘some direct weight on achieving a lower rate
of growth for a nominal variable, such as the price level, nominal GNP or
the money supply’. In the case of EMS membership the relevant nominal
variable is the exchange rate, that the system constrains to zero growth
except at realignments dates.

Below we offer a formal statement of this argument and we investigate the
conditions under which the gains in credibility delivered by membership in
the EMS outweigh the implied losses (choosing as benchmark an idealized
flexible exchange rate system where the monetary authority cannot affect the
real exchange rate). It should be stressed that the central issue is not whether
the EMS is an effective disciplinary device for inflation-prone countries, but
whether it is a welfare-improving arrangement from the viewpoint of the
monetary authority of those countries. It is obvious that their inflation rate
will be lower inside than outside the EMS — what is less obvious is whether,
after paying the implied cost the monetary authorities will be better off, so
that they will be happy to tie their hands. This is in fact the only guarantee
that they will feel committed to the system — and, in turn, only if their
commitment can be expected to last, the system will enhance their current
credibility. This point — the welfare issue — is obviously the relevant one both
for current members and for countries which are now weighing the costs and
benefits of joining the EMS.

*The inefficiency associated with the incentive to create surprise inflation is discussed in Barro
and Gordon (1983); see also Fischer (1986). Barro (1983) and Grossman and Van Huyck {1984)
discuss the inefficiency that arises from the incentive to generate revenue from seignorage.

EER- B
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2. The basic model

Consider a country that produces two goods: one is sold at home; the
other is exported. On the domestic market, prices are set with a fixed mark-
up over wages, whereas on the foreign market firms are price-takers, so that,
for given exchange rate and foreign prices, an increase in domestic wages
reduces the profits of exporters (equivalently, one could assume that the
country produces 2 single good and that firms are able to sell at different
prices at home and abroad). Let n; denote the rate of price inflation on the
domestic market — by assumption equal to the rate of wage inflation. Let g,
be the {log of the) real exchange rate, defined as the price on foreign markets,
in units of domestic currency, relative to the price of goods sold at home.
Since we assume wages to be uniform across the ecohomy, it is clear that the
profitability of the exporting .firms is an increasing function of g, {ie., it is
raised by a real depreciation).

One of the concerns of the domestic policy-maker is the profitability of the
export sector: we thus assume that the real exchange rate g, enters with a
positive weight in the authorities’ objective function. On the other hand, the
authoritics have an incentive to create inflation surprises (x,—nf) in order to
reduce the product wage faced by firms selling to the home market, thereby
raising their output.® The interaction between the monetary authority and
the workers’ unions therefore takes the form of a non-cooperative game (as
for example in Fischer [1986]).° The new twist here is that the wage and
domestic price inflation resulting from this interaction affects the profits of
exporters (for a given nominal exchange rate} since the authorities care
about the profitability of the export sector, their behaviour in the game with
the union takes into account this side effect of domestic inflation.” Finally
the authorities dislike price instability, and this is captuged by a gquadratic
term in inflation (z}) in their objective function. This can thus be written as®

V= e #[hg,+c(n,—nf)—(a/2)n}]dr, h,a,c>0, n
o

3This incentive to raise domestic output can be motivated by the fact that distortions keeps its
equilibrium level below the optimal level.

In its simplest form this game can be described assuming that workers contract nominal
wages before prices are set, according to w,=p; + fly,, where the last term captures the sensitivity
of wages to demand, and pf is the expectation of domestic prices at the time the contract is
signed. Domestic prices are set as a mark-up over wages (p,=w,). Aggregate demand is simply
¥, =m,~—p,, neglecting the spillover effect from the profits of the exporting sector. In a rational
expectations equilibrium y,=(1/8)(p,—p), and p,=(fm,+p?)/(1+ f). The last equation shows
how the moves of the two players interacl in determining the price level in a non-cooperative
{Nash) equilibrium: the union plays its expectation pf=p,; the policy-maker plays the nominal
money supply m, so as to maximize its objective function.

“An additicnal incentive lo produce surprise inflation comes from the fact that inflation
reduces the real value of the nominal liabilities issued by the government, thus replacing
distortionary taxes with a non-distortionary capital levy.

#Most of the results in the paper do not depend upon the specific form of the objective
function in eq. (1). See footnote 16.
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where p is the authorities’ rate of time preference. The objective function (1)
neglects the constraints imposed upon the monetary authorities by the
financial behaviour of the private sector in a system characterized by
periodic exchange rate realignments. It is thus only consistent with an
economy that operates prohibitive exchange controls. We analyze the case of
perfect capital mobility in section 5.

In the EMS regime the (log of the) real exchange rate at time ¢, g,, is ¢qual
to the (log of the) real exchange rate established at the time of the last
realignment minus the cumulated inflation differential. We shall suppose that:
(i) the length between realignments is exogenously fixed at T" periods;® (ii) at
each realignment the real exchange rate is set back to a pre-assigned level g,.
The expression for g, is thus

¢
4.:=go— { m.ds, te(kTKT+T), k=123,..., (2)
kT

which can be substituted in eq. (1), yielding the following expression for the
objective function:

o (k+ 1)T

V=3 | e lhigo— [ mds)+ om0 ~(@/Dat]de. o)
k=0 kT kT

The policy-maker’s problem is to maximize V. His control variable is the
rate of money creation, and thus inflation =, the solution is an optimal rule
for =, to be denoted n*. For this rule to be time-consistent, the policy-maker
must regard expected inflation nf to be independent of its own actions,
treating it as exogenous in the maximization problem [see Barro and
Gordon (1983, pp. 595-396), and Cohen and Michel (1985, pp. 10-14)].
Clearly, in a rational expectations equilibrium, nf=m,, so that no gain will
accrue to the government from unanticipated inflation. The authorities’
incentive to create surprises is thus merely a source of inefficiency, and it is
precisely this inefficiency that EMS membership is supposed to correct.

The time interval between realignments, T, and the initial level of the real
exchange rate, g,, are also outside the control of the domestic policy-maker:
they are parameters of the EMS regime. However, we shall see below that if
the country’s membership in the EMS is to be sustainable in the long run
these two parameters cannot be chosen independently from each other. (The
issue of sustainability is extensively dealt with in section 3) For the time
being, let us assume that g, is equal to zero, i.e., that at each realignment the
exchange rate is set back to PPP.

®See Giavazzi and Pagano (1985) for a model where realignment dates are endogenously
determined.
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Maximization of (3) yields the following path for inflation:'®
* h -a(T-
n*=(1/a) c—-;(l-—e AT for te(0,T). ()]

Eq. (4) immediately brings out the fact that the optimal inflation path has
precisely the same shape between any two realignments: inflation rises
monotonically from the date following one realignment until the date of the
next, when it reaches its maximum - before falling once again, back to the
initial level. Thus, over an extended period of time, inflation displays a saw-
tooth pattern. The reason why it rises smoothly between realignments is that
it is best to concentrate inflation at the end of the interval, so as to carry
over for a shorter period the implied loss of competitiveness. The slope of the
time-profile of inflation is steeper the smaller is p, and flattens out for p— 0,
as the authorities give less and less weight to the effect of current inflation on
the future level of competitiveness.

The optimal level of inflation, on the other hand, is decreasing in T, the
length of the interval between realignments, since more infrequent oppor-
tunities to devalue increase the time period for which a given increase in
inflation remains embodied in the real exchange rate, and thus reinforce the
disciplinary role of the system. Moreover, as T increases, the profile of
inflation between realignments flattens out, and for T—oo it settles at a
constant value (to be denoted n% hereafter). The role of the other parameters
of the problem also accords with intuition: inflation is increasing in ¢ (the
incentive to produce inflation surprises); it is decreasing in h (the marginal
value of a real depreciation) and in a (the marginal cost of price instability).

What would inflation be if the country were not a member of the EMS?
The answer to this question depends on what the exchange ratc regime
would be outside the EMS. We assume that the alternative is an idealized
system of flexible exchange rates in which the real exchange rate cannot be
systematically affected by domestic monetary policy, and PPP centinuously
prevails. Incidentally, this is giving more than a fair chance to flexible rates
in the welfare comparison with the EMS, since it overlooks what many
people regard as one of the main drawbacks of flexible rates — namely the
experience of large and unpredictable fluctuations in real exchange rates
stemming from ‘overshooting’ or speculative bubbles in the behaviour of
nominal exchange rates.

Thus, to derive the optimal inflation path in the alternative regime we
solve the policy-maker’s problem under the assumption that g, is exogenous.

YDifferentiation of the objective function makes use of the fact that

T T
dﬂ?fj :'l,dse'l"dt; j Pl dS——-(lfp)(e_"-—e'PT)‘
oo H
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The result is the constant inflation rate:
T =c/a, &)

where the twiddle (7) denotes values associated with the flexible exchange
rate regime. Clearly n*<#®, for all t< 7, and a%=#% inflation is always
lower in the EMS regime, except at realignments dates — when it reaches the
same level that would prevail under flexible rates. The average inflation rate
is thus strictly smaller when the country belengs to the EMS, witness to the
fact that the system’s discipline is effective,

The result = £7#* is quite obvious; what is less intuitive is whether
participation to the EMS is also superior from a normative standpoint. To
perform this comparison, we need to compute the difference between the
equilibrium value of the policy-maker’s welfare inside the EMS {¥*) and
outside the EMS (V%), respectively, substituting the inflation rates computed
in (4} and in (5) in the objective function. The equilibrium welfare in the
flexible rates regime is V*= —c¢?/2ap: it is a decreasing function of (c/a), the
incentive to generate unanticipated inflation, relative to the cost of inflation,
because in a time-consistent equilibrium that incentive is perfectly under-
stood and acted upon by the public, and therefore is only a source of
inefficiency. As shown in the appendix, the difference between the equilibrivm
welfare in the two regimes, V*—V*, is

hz

A: V*“"P*=—3
ap

~pT
pTe ] )

[(1/2)(1—e-ﬂ)—l—ﬁe—_pT .

A measures the discounted welfare gain of EMS membership. For T—0 the
EMS regime coincides with flexible rates so that A vanishes. We show in the
appendix that A is positive, uniformly increasing in T, and has a finite
asymptote

a 1
lim A=_(a* —7*)*=_——(h/p)®,  where
T-n 2P Zap( P

1
nt = lim n¥ =E(C —h/p).

T—o

Thus, as T becomes large, and the discipline imposed by the system tightens,
the welfare gain increases. The lowest possible level of the inflation rate in
the EMS regime is n%, which obtains when T—cc and the EMS regime
coincides with fixed exchange rates; the reduction in inflation (%*—=z%) is
then equal to a constant, h/ap, and the welfarz gain from EMS membership
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(that is then at its maximum) is simply proportional to the square of the
reduction in inflation.

The intuition for this result runs as follows. In this economy inflation is
only a source of inefficiency. By attaching an extra penalty to inflation, the
EMS reduces the incentive to inflate; since this disincentive scheme is public
knowledge, a low inflation policy will be credible, and the EMS will partly
overcome the inefficiency deriving from the public’s mistrust for the author-
ities. Moreover, as T increases, the incremental efficiency gain exceeds the
corresponding cost, so that the appeal of EMS membership increases the less
frequently the country is allowed to realign its parity with the EMS average.

A difficulty is that the penalty that the system attaches to inflation makes
the EMS regime unsustainable in the long-run: the credibility gains stemming
from indefinite membership are thus not really available. The reason is that
our assumption that g,=0 implies that the real exchange rate fluctuates
beiow PPP: it is set back at PPP at each realignment, and gradually falls
between one realignment and the next, thus shifting domestic demand
towards foreign goods and worsening the trade balance; with no capital
mobility, foreign exchange reserves will be gradually depleted (or an
unbounded stock of foreign debt accumulated). Eventually the country will
have to drop out of the system.!! There are two ways to deal with this
problem: the first is to allow the real exchange rate to fluctuate around PPP,
rather than below PPP, thus making the system sustainable in the long run;
the second is to ask whether, if permanent membership is ruled out,
temporary membership can still yield a benefit.

3. Welfare gains from permanent EMS membership

The way to make EMS membership sustainable in the long run is to
design the system so that the real exchange rate fluctuates around PPP,
rather than below PPP. This implies granting high-inflation countries a
sufficiently large real depreciation at each realignment, so that they will
initially run trade surpluses large enough as to compensate subsequent
deficits.'? If we assume that the trade balance (and thus the change in
reserves) is 2 linear function of the (log of the) real exchange rate, the sustain-
ability condition imposes the following relationship between g, and T:'?

""The welfare gain A should thus be computed over a finite horizon, rather than over an
infinite horizon, as in eq. (§).

1*We overlook the complicztions that arise from any lag in the response of the trade balance
to changes in the real exchange rate.

"3In the absence of capital mobilily, we assume that the current account is identically equal to
the trade balance. We also assume that the latter is a linear function of the real exchange rate,
4, and that the authorities” rate of time preference, g, equals the fixed rate of interest at which
the central bank can borrow or lend in the world financial market. The accumulation of foreign
reserves, R, is therefore described by R,=pR,— CA,=pR,—agq, and the path of foreign reserves is
R,=Roe"'+e"ji,e"‘(—-aq(s)) ds. Assuming R,=0, the condition for the stock of reserves to go
back to zero at each realignment is Ry=e®|fe™ R, ds=0.
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Ti :
g3 =T [ r*dsds, 7
090

ie., on the date of the realignment the real exchange must be above PPP by
an amount exactly equal the average loss of competitiveness that the country
incurs between one realignment and the next.

It is apparent from (7) that the competitiveness ‘bonus’ granted to the
country at each realignment is an increasing function of the level of inflation
at each point in time. If the policy-maker could exploit the sustainability
condition (7) in choosing the optimal path =}, any credibility gain arising
from membership in the EMS would vanish, since he could set ¢, high
enough as to cancel, on average, all losses due to real appreciation.’® Thus, a
crucial condition for EMS membership to be sustainable and still yield
credibility gains is that the policy-maker does not regard the choice of g, as
something he can affect. This, for example, could be enforced by letting the
country know that g, will not be changed if it deviates from the path =n}
chosen assuming g, exogenous, ie, the path shown in eq. (4). For that
inflation path, and with g% given by eq. (7), the welfare gain from permanent
membershhip is equal to

A =(h/p)gd +4, {6)

where A is the gain calculated assuming g,=0 and shown in eq. (6) above, A’
is higher than A because the country is now granted a competitiveness
‘bonus’ at each realignment. For e¢>h/p, i.e, when the policy-maker's
incentive to create inflation surprises exceeds the discounted penalty, the
EMS regime is unambiguously superior.!® The welfare gain is still uniformly
increasing in T and has a finite symptote

h
lim 4= lim A+-—(c—h/p),
P

T—w T—r® a

where the second term is the discounted value of the initial competitiveness
bonus — because limy_ . g§ ={1/ap)(c—h/p).

If however the discounted penalty exceeds the incentive to create inflation
surprises (¢ <h/p), the EMS regime is no longer unambiguously superior. In
particular, for c<h/2p the EMS regime is inferior to flexible rates for all T;

1*0One can see this by substituting the valug of ¢ from eq. (7) into the objective function (3),
thus assuming that the policy-maker is able to exploit the relationship between ¢§ and T. For
the value of g# given by (7) [fe™*(g4 — Jin,ds)dr=0 and the real exchange rate drops out of
the objective function. Any disciplinary effect arising from membership in the EMS vanishes
because the real exchange rate is independent of the actions of the domestic pelicy-maker.

1*The discount factor appears in this comparison because an inflationary impulse translates
into a temporary increase in government revenue but into a lasting loss of competitiveness.
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for (h/2p)<c<hfp the EMS regime is superior only if its discipline is
sufficiently strict — ie, if T is sufficiently large. (The different cases are
summarized in fig. 1; derivations are shown in the appendix.) Equilibrium
inflation is increasing in (c—h/p), that describes the incentive to produce
inflation in the EMS (net of the discounted penalty). As the net incentive
becomes smaller, the equilibrium level of inflation falls. But with lower
inflation, the competitiveness bonus that the country must be granted at each
realignment is also smaller. This reduces welfare.'®

3.1. Seignorage as a further incentive to inflate

The temptation to reduce the real value of its nominal liabilities creating
inflation surprises is not the only incentive that a government has to produce
inflation: even perfectly anticipated inflation yields a benefit generating a
revenue from seignorage. Tt is often argued, in this respect, that EMS
membership, by raising the cost of inflation, and thereby reducing the
equilibrium level of inflation, is not beneficial for a government that needs to

_— e A e e e e e e e e e e e — e — o —
22 s
T

bmlﬂ'
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|

»
/

Fig. I. Welfare gain from permanent EMS membership.

"6Consider for example the limiting case as T—oo. In this case, as we have seen, the oplimal
inflation path is the constant inflation rate z% =(c—h/p)/a. If the discounted cost of a real
appreciation is higher than the incentive to generate unanticipated inllation (¢ <h/p), the optimal
inflation rate is negative. Sustainability now requires that the country starts off with a real
appreciation equal to (1/ap)|c—h/p|. Rather than a compelitiveness bonus, sustainability now
requires that the country starts off with a penalty. If the cost associated with this penalty
exceeds the benefit that arises from the reduction in the inflation inefficiency, the EMS regime
may be inferior to flexible rates; the condition is (#/p*)|c—h/p|> k*/(2ap?), or c<hj2p. A similar
argument applies for T [inite. The particular form of the objective function — linear in g, — may
be responsible for this ambiguity. Giavazzi and Giovannini (1987) using an objective function
quadratic in ¢, show that for small values of T a sustainable EMS regime is unambiguousiy
superior.
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tap the inflation tax. We investigate this issue by adding a linear term in
inflation to the instantaneous objective function of the government

V'= (e ?[hq,+c(m,—n?)—(a/2)n? + br ] di, b>0, (1)
[v]

where the term br, describes the authorities’ incentive to collect revenue from
seignorage. Maximization of (1') now yields the following path for inflation:

b
¥ =n* +- for te(0,T), 4)

where =} is the optimal inflation rate when b=0, shown in eq. (4). The shape
of the inflation path between realignments remains unchanged, relative to the
case when b=0, but at each point in time the level of inflation is higher by
an amount equal to the value that the central bank attaches to seignorage,
relative to the cost of inflation.

Assuming that g, is again chosen so as to allow the country to remain in
the system in the long run, the welfare gain from permanrent membership is
now

4" =(h/p)gy' +A—(hb/ap®)[L—pT/1—e™*T)), (67)

where A is the welfare gain computed assuming g,=0 and b=0, shown in
eq. (6), and g% is the level of g, which guarantees that the EMS regime is
sustainable, now equal to

a8’ =q8 +(bjap)[1—pT/1—e""T)]. (7

One can see immediately that substituting g3’ in (6”) all terms in b cancel
out and A"=A" the welfare gain is identical to that which obtains when
seignorage has no value in the government’s objective function. The reason is
that the value of the seignorage loss [arising from the fact inflation is lower
inside than outside the EMS, and appearing as the last term in eq. (67)] is
exactly compensated by a higher value of the competitiveness bonus that the
country must be granted at each realignment to sustain its permanent
membership.' 78

*"[n (1) we overlook the fact that the revenue from seignorage is really a non-linear function
of n: the linear term is an approximation to the rising portion of the revenue schedule. If

non-linearity were important, it could easily be accommodated in the analysis by approximating
the revenue function with a linear-quadralic form in =, this would simply increase the coefficient
(a) on =} in (1°). Since all welfare comparisons arc proportional to (1/a), this would reduce 4™
the condition for the EMS to be a superior regime remains unalffected, but the size of the welfare
gain is uniformly lower.

'®This is most clearly seen considering again the limiting case as T—oco. In this case
& ={An,/0p%)+(1/20)(An)* — (b/p)An =(1/ap) [(h/p)(c + b— h/p)+(h*/2ap*) — (kb/p)], where and
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3.2. Permanent membership: Summing up

We conclude this section summing up the two main points that have been
made: (i) the first is that an EMS designed to be sustainable in the long run,
not only is an effective disciplinary device — in the sense that it keeps
inflation lower than in a regime of flexible exchange rates — but may also be
a welfare improving device. To improve welfare, however, the system must
satisfy two conditions: (a) the competitiveness ‘bonus’ that the country must
be granted at each realignment, and which is necessary to make the system
sustainable, must be kept outside the control of the domestic monetary
authoritics — otherwise all credibility gains vanish; (b) the central bank’s
incentive to produce inflation surprises, net of the discounted cost of real
appreciation, must be relatively high; (ii) if the EMS regime is designed to be
sustainable in the long run, the welfare comparison with flexible exchange
rates is unaffected by the incentive to produce a high anticipated level of
inflation.

4. Temporary EMS membership

As we have shown in the last section, sustainability requires that the real
exchange rate fluctuates around PPP. This conclusion, however, is at odds
with the EMS experience so far: as a matter of fact EMS members with
above-average inflation have never succeeded in securing realignments so
large as to bring their real exchange rate above PPP [see, e.g., Collins
(1987)] and it may well be that the system, as currently designed, is not
indefinitely sustainable. In principle, however, it could still be the case that
temporary participation to the EMS makes excess-inflation countries better
off.

To check this conjecture, we now assume that each realignment brings
back to PPP, so that ¢,=0, and let TX be the length of time for which the
EMS regime can be sustained: TK could correspond to the time when
forgign exchange reserve vanish, or when the central bank thinks it cannot
cumulate more foreign debt. We assume that at time TK the authorities
abandon the EMS and return to flexible rates: provided that their decision is
public knowledge, at time TK the economy moves from a time-consistent
equilibrium where the inflation rate is given by eq. (4), to a different time-
consistent equilibrium where the inflation rate is equal to c/a.!® Temporary
Mp is the difference between the equilibrium inflation rate outside and inside
the EMS. The last term on the right-hand-side of the expression for A” is the discounted value of
the seignorage loss; the first term is the discounted value of the competitiveness bonus, The
value of the seignorage loss is exactly compensated by the competitiveness bonus.

1%Notice that we rule out the possibility that at any time before TK {say, towards the end,
right before TK) the central bank may suddenly decide ~ with a surprise move — to abandon the
EMS, inflating wildly without having to bear the competitiveness cost of the this decision.
Allowing for such a possibility would add 2 new dimension to the time-consistiency problem
faced by the central bank. The reason for ruling it out is that the decision to abandon the EMS

cannot be treated on the same grounds as the decision to change the money supply: it is
unlikely that the government could abanden the EMS with a surprise move.
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membership in an EMS regime that would be unsustainable in the long run
may thus be beneficial so long as the country remains in the system. What is
crucial for temporary membership to yield credibility is that the authorities’
commitment to stay in the system for TK periods is credible. It will be
credible if the decision to join the system for TK periods improves the
authorities” welfare function.

Assuming g,=0 and EMS membership for K periods, the welfare gain
relative to flexible rates is

AR)=(1-exp(—pTR)A4, (M

where 4 is the gain calculated over an infinite horizon, assuming g, =0, and
shown in eq. (6). AK) is a monotone transformation of A: it is thus always
positive, provided of course that the country can afford to stay in the system
at least for one interval of length T. Thus, despite the fact that EMS
membership now implies a real appreciation, temporary participation in the
system may still be beneficial.

It could be objected that this conclusion overlooks the fact that in this
case the country pays an additional cost in terms of the foreign exchange
reserves that it burns throughout the period of membership in the system.
This, however, can easily be captured by the analysis, assuming that the cost
of burning foreign exchange reserves raises the value of h, the shadow cost of
a real appreciation (having assumed that the trade balance is a linear
function of the real exchange rate, the loss of foreign exchange reserves is
also linearly related to the real exchange rate). It will be recalled that A is
increasing in h: thus also A(K), the welfare gain from temporary membership
is higher, if & is larger. Therefore, the fact that now a real appreciation not
only lowers output, but also burns foreign exchange reserves, increases
(rather than lowering) the attraction of EMS membership: the higher the
penalty attached to inflation, the more effective is the system at correcting
the inflation inefficiency.2®

4.1. Persistent real appreciation as a further disincentive to inflate

Above we have assumed that, at each realignment, excess-inflation coun-
tries are granted devaluations that bring them back to the same level of the
real exchange rate (qg, that in particular we have assumed to be the PPP
level q,=0 in the previous paragraph). What happens if instead they are
granted devaluations which are insufficient to make up for the entire loss of
competitiveness cumulated since the previous realignment? Essentially, at
each realignment they move to a lower value of g, and their real exchange

20Notice that while in the sustainable case the welfare gain depends on the diflerence beiween
the efficiency gain and the penalty paid to secure that gain, here a higher penalty unambiguously

improves welfare. The reason is that here, as in the basic model of sec. 2, g, is unaffected by the
equilibrium path of inflation, and thus by the penalty attached o inflation.
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rate, rather than fluctuating around a stable level (as in all the cases studied
so far) fluctuates around a trend of real appreciation. As mentioned in the
introduction, there are reasons to believe that this is a closer approximation
to how realignments actually take place in the EMS.

To study the effects of persistent real appreciation, we introduce a single
additional feature in the model: we assume that at each realignment
countries with excess inflation are only allowed to devalue their nominal
exchange rate by a proportion 1—4 of the competitiveness they have lost
since the previous realignment. In other words, a proportion A of the
cumulated inflation differential intervened between any two successive re-
alignments remains embodied in the level of the real exchange rate so long
as the country remains in the system. This apparently small change in
assumptions alters the formal structure of the model considerably, since now
the policy-maker will have to consider that a proportion . of the competi-
tiveness lost at each date is going to be lost forever: intervals between
successive realignments are thus no longer independent in the maximization
problem.

The policy-maker’s instantaneous objective function remains that described
in eq. (1). The difference is rather the real-exchange-rate-term that now
becomes

TK E k+1T t
jerTgde=3 | (qoh ] n,ds)e“"‘dt
0 k=0 kT kT
R (+ 1T kT
—-AY § e[ mdsde (8)
k=1 kT 0

TK is the horizon of the policy-maker and corresponds to the time beyond
which EMS membership is no longer sustainable. The last term in (8)
represents the memory of the system, i.c,, the discounted loss associated with
the portion of real appreciation that the country is never allowed to recover
(in fact it vanishes for 2=0).

To keep things simple, and without loss of generality, assume that the
system can only be sustained for two periods (ie, K=2). The optimal
inflation path is

ar =zt TZe22T

=¥ —(dhjap)e™ T N1 —e7?T),  OZ:=T, (47)

where 7} is the optimal inflation path when the real exchange rate has no
trend, as shown in eq. (4). The optimal inflation path no longer has the same
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shape between any two realignments; as time goes by, and the date when the
system will have to be abandoned approaches, the average inflation rate
rises, since the implied losses of competitiveness will have to be borne for a
shorter period of time. The welfare gain relative to the flexible exchange rate
regime, computed over the horizon 0<:t <27, is now

AR =2,1>0=AK =2)+(ih*/ape *T(1 —e *T)[pT—(1—e*T)
+HA2)(1—e™*T)1], (7

where A(K=2) is the welfare gain when the real exchange rate reverts to
PPP at each realignment, ic, the expression in eq. (7), calculated over two
periods. For A>0, AK=2,A>00>AK=2): the penalty of persistent real
appreciation raises the cost of inflation and unambiguously improves
welfare 2!

4.2, Temporary membership: Summing up

The examples discussed in this section suggest that even when EMS
membership is unsustainable in the long run, it may still yield temporary
benefits,. So long as the country can afford to stay in the system the
authorities’ welfare function improves. Their commitment to temporary
membership is thus credible.

5. Credibility gains in an EMS without capital controls

Up to this point we have assumed that prohibitive capital controls insulate
the dor -stic financial market from the international financial market. This
assumpti. ‘s not inconsistent with the facts: the two largest excess-inflation-
countries in the EMS — France and Italy — have operated strict exchange
controls for many years; among the small countries, Belgium has a dual
exchange market that also serves the purpose of separating the domestic
from the international financial market.

Capital controls have played an important role in the EMS: in fact the
very success of the system is often attributed to the presence of exchange
controls in countries where inflation is above the European average. The
argument is that a regime of fixed but adjustable parities is bound to
collapse under the impact of speculative attacks on central bank reserves in
the anticipation of a realignment, unless the volume of speculative capital
flows is limited by exchange controls [see, e.g., Wyplosz (1985)]. This
argument however overestimates the need for exchange controls because it
overlooks the role of interest rate differentials as an equilibrating mechanism

2INotice that the term in square brackets on the right-hand-side is always positive because
{(—1+pT+exp{—pT)) tends to 1/2 for T—0 and to + o0 for T—o0.
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in the wake of a parity realignment. If the central bank does not attempt to
peg domestic interest rates, these will move so as to compensate heolders of
interest-bearing assets for the anticipated capital loss {or gain) arising from a
prospective realignment. The adjustment of domestic interest rates strongly
dampens the speculative attack, and can make a system of fixed exchange
rates with periodic realignments viable even in the absence of capital
controls.*? The resulting fluctuation of domestic interest rates may however
be very large, so that any gain from free capital mobility should be weighed
against the costs associated with the higher volatility of interest rates. The
higher volatility, however, is concentrated on short rates, and tends to die-
out as the maturity of the asset lengthens — the obvious reason being that
long rates are less affected than short rates by a realignment of given
magnitude. The costs of free capital mobility, in a system such as the EMS,
are thus really the costs associated with a high volatility of short term
interest rates.”® There are good reasons why monetary authorities should
worry about the volatility of short term rates. For example, in countries —
such as Italy — where public debt is high and the liabilities of the government
are mostly short term bills, an increase in the volatility of short term rates
induces fluctuations in the budget deficit, and these, presumably, are
undesirable.?*

In this section we investigate whether, in the absence of exchange controls,
the EMS may still yield credibility gains that exceed the cost of membership.
We modify the basic model developed in section 2 in two ways: (i) domestic
nominal rates are now linked to interest rates on the international financial
market through the condition of uncovered interest rate parity; (i) the
policy-maker assigns a negative weight also to the volatility of nominal
interest rates.?® The objective function becomes:

*3The adjustment of domestic interest rates eliminates the possibility of an unbounded
speculative attack: this is thus confined to the size of the monetary base. Since the domestic
interest rate on deposits of instantaneous maturity shoots up to « at the moment of a (perfectly
anticipated) realignment, one could suppose that at that time money demand falls (o zero, thus
depleting all central bank reserves. In reality however, there exist no assets of instantaneous
maturity, so that interest rates remain unbounded. Furthermore, the transaction molive suggests
that money demand remains positive even for very high values of the rate of interest.

#*Giavazzi and Pagano (1985) compare the variability of 3-month ‘on-shore’ and ‘off-shore’
interest rates in France and Italy over the period November 1980-August 1984. We find that in
both countries capital controls have significantly reduced the variability of domestic rates: from
(a standard deviation of) 5.2 to 0.5 in France; from 4.8 to 1.8 in Italy.

#*Another reason why fluctuations in short term rates may be undesirable is an optimal tax
argument: in a model where agents derive utility from holding money balances, the optimal level
of the opportunitly cost of holding money is zero. In the presence of taxes, however, the marginal
cost of holding money has to equal the social marginal benefit of the revenue from seignorage:
in this case the optimal level of the opportunity cost of holding money is positive. Mareover, the
solution to the optimal tax problem requires that this opportunity cost be smooth over time:
large fluctuations of short term nominal rates are thus sub-optimal.

*3As discussed above, there arc good reasons why the government may care about the
volatility of nominaf interest rates. The volatility of nominal rates is here also an approximation
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T

V'= [ e ?[hq,+clm,—n5) —(a/2mf — (f/(F -9 ] dy, 9
0

with />0 and gq, defined as in eq. (2). ii is the interest rate on a deposit
issued at time ¢ and that will mature at time ¢ +1; * is the mean of ¥ over an
interval of length T. We treat v as a parameter of the problem because the
welfare gain depends on the value of 7, i.e, on the maturity of the asset that
the authorities care about.?® We assume that the foreign nominal interest
rate on deposits of maturity 7 is fixed and equal to zero for convenience;
realignments take place every T periods, and bring the real exchange rate
back to PPP {we thus concentrate on the case where the real exchange rate
fluctuates below PPP, with no long run trend, ie., go=0). The path of
domestic interest rates is given by

ir=0, 0<t<T—1
T
=t [r(n)de, T—1Z1<T. (10)
(1)

The nominal interest rate is zero on all deposits maturing before the date of
the realignment because we assume interest rates to be zero abroad; it jumps
to compensate for the capital loss incurred on the day of the realignment at
time T--1, and stays at that level until the realignment date, when it goes
back to zero. The same path repeats in between any two successive
realignments. Notice that i*=(1/T}fJ n(s)ds, so that the average real rate of
interest is zero and is unaffected by the fluctuations of the nominal rate,
The optimal inflation path is now

.
ar=nt—(f/p)1fr—1/T)2e™ T~ e — 1)(! A dr)- (11)
0

where z* is the inflation path reported in eq. (4). The welfare gain relative ro
an EMS with capital controls (assuming g, =0 in both cases) is (see appendix
for derivation):

(e —1)(1/t—1/T)*F(Ty>0 for all T, (12)

10 the volatility of real rates because, in between realignments, nominal interest rates fluctuate
much more than the rate of inflation.

26[n writing eq. (9) we alse implicitly assume that the interest rate elasticity of money demand
is zero, and that output demand does not respond to fluctuations in interest rates. These
assumptions seem reasonable in view of the fact that the interest rate fluctvations we are
considering arc short-run phenomena, concentrated around realignment dates.
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The expression (12) is positive: thus, in this setup, the assumption of perfect
mobility improves welfare in the EMS regime. The welfare improvement is
decreasing in 1, the maturity of the deposits whose interest rate enters the
objective function. The intuition for the latter result is that for a given path
of inflation the volatility of interest rates is increasing in 1/t and is
unbounded for 7—0 (the interest rate on an asset of instantaneous maturity
shoots up to infinity at the date of realignment, if we suppose that this is
perfectly anticipated, as we do here). Since now the policy-maker is also
concerned about the volatility of interest rates, he will have to be all the
more cautious about generating inflation, the more he cares about short-term
(as opposed to long-term) rates: higher inflation translates into a larger
devaluation at the time of the following realignment, and this will then
require a larger rise in interest rates, particularly towards the short-end of
the maturity structure. This is why the shorter the maturity 7, the lower the
equilibrium path of inflation, and the larger the credibility and the welfare
gain relative to the flexible rate regime.

Appendix

1. Derivation of A, A’ and A" (egs. (6), (6') and (6") in the text)

The value of the objective function [eq. (3) in the text] along the optimal
path in the EMS regime is

0 T ! 1
e 3 {f [hqo—hl—[c—(h/p)
k=9 0 Oa

1
+(h/p)e """ ds— 7 Le—{h/p) +(h/P)e-"(T—°]zi| dl}, (A.1)
which, noticing that } e T =(1—¢ *T)"!, can be written as

N T 1
pe =(1/p)[hqo— %*:{;2[5 ~e(1—_p;—~ - 5)]] (A-d)

The correspondence expression in the flexible exchange rates regime is
instead simply

oo S femmgre - £ (A.3)
T 2ap T 2ap '

For ¢o=0 the differences V*—V* yiclds the value A reported in eq. (6). At
the limits, when the EMS regime coincides with fixed and flexible exchange
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rates respectively, we have

2

h
lim A= i =0.
im Sag? and lim 4=0

To £ T—m

4 is uniformly increasing in T, as can be seen noticing that

24 K 1 1—e ?T—pT
[4 ﬂ7[2+—TT:;:Fﬁ?—], (AA)

where the last term inside the square brackets (1—e ™ *T—pT)/(1—e™*T)?
tends to —(1/2) for T—0, and to — o for T—c0.
For 0< T < o0, this term is monotonically decreasing in T since

4 [l-—e"‘T—pT] pTe™?T

(e=?T—e!T+2pT)

AT (=e™ |~ (1-e7T)
pe T -
=iy (T ~sinh (pT) <0, (A-3)

recalling that x-sinh (x)= —[(x3/3) + (x*/50) +(x7/7) +--].

The welfare gain in the sustainable case, A" in eq. (¢) is obtained
substituting in the expression for V* in (A.2) the value of g3 obtained from
eq. (7), and equal to

T
qa=(c—h/p)/(ap)~(1/ap)e‘”[(c—h/p)1—;";,—,+(h/p)(l—pT—e-ﬂ")}

It is straightforward to show that limy;_.49%=0, limr_._ g =(c—h/p)/ap and
limy_.qo 2q3/8T =(1/2a)/(c — h/p). Using these results, together with the resuits
shown above for the case go=0, we obtain limy,,A'=0; limy, 4A'=
(hfap®)(c—~h{2p); and limy.,8A/8T =(h/2ap)(c—hk/p). & is uniformly in-
creasing in T for ¢>h/p, and uniformly decreasing in T for c<h/2p. For
h/2p<c<hfp, A is negative for small values of T {because dA/0T is negative
around T'=0), but eventually turns positive and has a positive asymptote.

Finally, when seignorage enters the authorities’ objective function, as in eq.
(17, the value of V along the optimal path in the EMS regime and in the
flexible rates regime are, respectively

* _ (C+b)2 Il T pT 1
e E (=] |
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Te-oT
+(b/a)[c + b—(h/p)(l - 1£:e2-—ﬂ):| (A.6)
_ cIopt® e c2_p?
Pe=_ 5 j(;e Pdr= — Sap (A.7)

The difference V*—¥* is the value of A" reported in eq. (6”).
2. Derivation of the welfare gain with perfect capital mobility [eq. (12)]

Substituting the expression for if from eq. (10) into the objective function
(9) we obtain

ZemPl(erT—1)

2p

3

V=V —f(lj1— 1/T)2[f zr,dr:I
[}

where V is the objective function in eq. (1).

Eq. (12) is obtained calculating V” along the optimal inflation path shown
in eq. (11), and subtractiong the welfare gain 4 [eq. (6)]. The value of F(T)
in eq. (12) is

-»T — —p™P
F(T):fe [ pT h(1—pT—e T]

2007 | “1—e T pHl—e T2
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COMMENTS

‘The Advantage of Tying One’s Hands: EMS Discipline and Central Bank
Credibility’
by Francesco Giavazzi and Marco Pagano

David K.H. BEGG

Giavazzi and Pagano have given us an interesting and elegant paper. Their
starting point is a small country with a credibility problem. Its central bank
faces a temptation to resort to surprise inflation to secure higher output. As
first explained in Barro and Gordon (1985) the private sector will anticipate
such behaviour and the resulting equilibrium has an inefficiently high rate of
inflation. One solution, suggested in Rogoff (1985), is the appointment of an
unduiy conservative central banker. Giavazzi and Pagano do not explain
why this solution is unattractive or infeasible; rather they explore whether a
similar precommitment can be achieved by joining the EMS. Clearly what
they have in mind is that inflation prone countries such as France and Italy
effectively delegate monetary policy to the Bundesbank when they join the
EMS.

Before discussing the analysis in detail, it is worth noting which aspects of
the EMS this approach can and cannot explain. First, although the interpre-
tation of the EMS as a device for securing inflation discipline has become
increasingly popular during the 1980s, it should be remembered that such
considerations may have been less important at the outset when a major
goal of the EMS was to reduce exchange rate volatility. Second, to the extent
the authors’ analysis is about whether a small country should join a system
with given rules of the game, the analysis explains neither the initial bargain
to establish the EMS nor the continuing conflicts within it.

With these preliminary comments, let me turn to the substance of the
paper. In a world of flexible prices, the policy maker chooses monetary
growth and inflation knowing that the period between EMS realignments is
exogenous (and for simplicity constant) and that the real exchange rate
reverts to a given point (PPP) alter each realignment. Against the apparent
benefits of surprise inflation the policy maker trades off two costs — a dislike
of inflation and the knowledge that it is making the economy less competi-



