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Abstract:

This paper analyses the real and monetary effects of a shift in
the exchange-rate policy in an economy where the private sector
is uncertain about the true intentions of the government.

In a repeated game of incomplete information, we show that a
shift towards a tight, fixed exchange-rate policy leads to a loss
in output and to a deficit on the current account in the period
in which the policy lacks credibility. We also show that the long
interest rate is above the short interest rate, reflecting the

risk that the government reneges on its announced exchange-rate
target.






1. Introduction

The point of departure of this paper is a situation where the
economy so far has experienced a kind of expansionary policy re-
gime in which the currency has been devalued quite frequently in
order to stimulate economic activity while the current account is
kept in check. As a result of this, nominal wages grow at a high
rate reflecting the wage-earners' attempt to keep pace with the
inflation rate. Furthermore, the economy is also characterized by
widespread devaluation expectations because the private sector
~has become familiar with the policy makers' way of reconciling
the expansionary internal objectives with the goal of external

balance.

Against +this background now suppose that a new government comes
into power and announces "stable prices" as its major goal and
hence declares that it will adhere to a tight, fixed exchange-
rate policy. How does such a shift in regime influence the beha-
viour of the economy? To obtain insight in this issue we assume
from the beginning that policy announcements lack credibility.
because the private sector is well aware that the government may
have an incentive to renege. In this respect the analysis is
related to work by Barro and Gordon (1983), Backus and Driffill
(1985a,b), and Barro (1986) who analysed the effects of disinfla-
tion 1in a closed economy, and Horn and Persson (1985) who looked
at the same problem in the open economy. Before we turn to the
results of this paper let us therefore briefly summarize the most
important results in Horn and Persson (1985) and Barro (1986),

which are the papers that have most in common with our model.



Horn and Persson focus on the interplay between wage setting and
the exchange-rate policy, assuming that wages are set by a trade
union and that the government has full discretion w.r.t. the ex-
change rate. An important implication of their analysis is that a
change 1in regime is likely to eliminate inflation in the begin-
ning of the election period in the sense that the union goes for
the 1lowest possible wage. Then follows a period where the union
occasionally demands a high wage reflecting the increase in the
likelihood that the government devalues if it is an expansionary
type like the one it has just replaced. Hence in this phase of
the game some inflation 1is inevitably due to the government's
credibility problem. At the end of the game where the new policy
has gained sufficient credibility the union sets the wage accor-
dingly and hence goes for a low wage. This scenario is similar to
the prediction in Barro (1986), who focused on a slightly diffe-
rent situation, namely a game between a government which controls
the inflation rate and a private sector which is in charge of the
expectations' formation. In that paper it was also shown that an
anti-inflationary policy 1in the short term eliminates inflation
and inflationary expectations. Thus in this time perspective the
regime shift is neutral with regard to output as it is also in
Horn and Persson. Then follows, however, a period with output
loss due to a rise in expected inflation which has the same nega-
tive effect on output as the more aggressive union behaviour in
Horn and Persson. At the end of the game, where the new policy is

credible, output returns to the full-employment level.

In this paper, where anticipated inflation, triggered off by an-
ticipated currency depreciations, also play a crucial role in the

economy, it 1is shown that the output scenario in Barro (1986)



hinges crucially on one particular assumption, namely the assump-
tion that the private sector with full certainty believes that a
new government never starts out by expanding even when the pri-
vate sector is well aware that the government could be an expan-
sionary type. If it is assumed instead that the private sector
believes that there is a positive probability that such a govern-
ment expands initially, the consequences of disinflation are
quite distinct from the findings in Barro, and Horn and Persson.
In fact, we show that disinflation is bound to lead to a loss in

output also in the short term. This is, in our opinion, the most

plausible outcome which Barro, and Horn and Persson are unable to
explain unless some exogenous variables, like the election
period, happen to fulfil some specific requirements, a possibili-

ty none of the authors devote much attention to.

Aside from investigating the effects on output and inflation,
this paper also analyses the effects on the current account, the
stock of foreign reserves, and the term structure of interest
rates. These are issues which so far have been disregarded in the
literature. We show that disinflation leads to an immediate wor-
sening of the current account essentially due to the decline in
income and saving. The stock of foreign reserves improve initial-
ly due to a decline in devaluation expectations which leads to an
inflow of «capital. At +the end of the game both the current
account and the stock of foreign reserves improve, reflecting
that the new policy now has become fully credible. With regard to
the behaviour of interest rates, it is shown that both the short
and long nominal interest rates initially decline. The decline in
the 1long 1interest rate 1is, however, less than the fall in the

short interest rate due to the risk that the government might



devalue 1in the future. When the private sector is persuaded that
this will not occur, there is a further drop in interest rates.
This shows that disinflation leads to a stepwise decline in in-
terest rates. The first decline occurs when the policy is imple-
mented, the second occurs when the policy becomes credible. In
the Appendix we have argued that this scenario is broadly consis-
tent with what happened in the Danish economy following the shift

in the exchange-rate policy in autumn 1982.

The remaining part of the paper is organized as follows: Section
2 describes the structure of the economy. Section 3 analyses the
interplay between the government and the private sector. Section
4 analyses the real and monetary effects of disinflation. Section
5 presents a few extensions of the model and discusses some weak-

nesses of the analysis.

2. A Small Open Economy Model

In this section we extend the short-run small-open-economy model
with a financial sector and a simple monopoly trade-union model.
This enables us to study how a change in the exchange-rate policy
affects interest rates, money demand, the stock of foreign re-
serves, and wage formation in the economy, which in turn plays a
crucial role for the behaviour of output given that labour is the
only variable production factor. To simplify the analysis, we
ignore the role of wealth effects and foreign interest payments.
These simplifications have very 1little importance for our re-

sults, c¢f. below.



Consider first the behaviour of output given by
Vi = b(pt-wt) , b>0 (1)

where Vis  Pgs Wy denote output, the domestic output price, and
the nominal wage. Following the conventional practice, all va-
riables - except interest rates - are in logs. Behind equation
(1) is the assumption of profit-maximization by a price taking
firm. Thus, when the real wage declines, labour demand increases,

hence output goes up. Due to the assumption that the home good

price is given as
pt = et v (2)

where ey is the exchange rate, and where we have used the norma-
lization +that the natural level of the (constant) foreign price

level equals one.

Consider next +the wage formation in the economy. It is assumed
that the union sets the wage so as to maximize its utility func-
tion, defined over the real wage and employment level, and sub-
Jject to the constraint that firms determine the employment level.
According to this model, the union sets the nominal wage so as to
achieve a desired real-wage level (and employment level). If the
union is going to achieve its real-wage target by setting the
wage pribr to knowing the price level, due to +the existence of

one-period contracts in the labour market, the wage-rule is given

as

and-foreign-good are —perfect substitutes, the —domestic —output—
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t = ByoqPy (3)

where Et~1pt is the rationally expected price level in period
t conditional on the information available in period t-1, cf.
below. By combining equations (3) and (2) with (1) we note that

it 1is only unanticipated devaluations that affect output and em-

ployment in the economy.

So much for the goods and labour markets. The financial sector
consists of four assets, namely non-traded domestic money, me, a
short (one-period) domestic and foreign bond with interest rates
given as Ty and r%, and a long domestically issued bond which
yields the rate of return Rt,n each period from t and until it
matures in t+n. Given the assumptions of perfect capital mobility
and risk neutrality the short domestic interest rate equals the
(constant) foreign interest rate plus the anticipated rate of de-
preciation, i.e.

~

r¥ + Etet+1 (4)

Ty

~

where €1 = €41 %t The term structure of interest rates is de-
termined by the expectations hypothesis. The return on a sequence

of short holdings is therefore equal +to the return on long

holdings. Hence, (1+4R o= (1+rt)(1+E

$Tppq) oo (4B Ty 0 q)s
n 2 2. By taking logs of this expression and by using the approx-

t,n

imations Rt,n - log(1+Rt’n), ry - log(1+rt) etc. we obtain

R = - ¢ E,r , n2x 2 (5)



This shows that the 1long interest rate in period t equals a
simple average of the expected short interest rates from t to the
date where the long bond matures. Money demand is determined in
the conventional way as

50 | (6)

d R
m = A Vi-ATy o, A

t 7Py
Thus we assume that the demand for money increases when output
goes up, and declines when the opportunity cost of holding money

increases. Because the domestic credit component of the monetary

base is held constant we can without loss of generality set it

equal to zero. The domestic money supply is therefore given by
my = f, (7)

whefe‘ ft is the stock of foreign reserves. Given the arbitrage
equations (4) and (5), the financial sector is in equilibrium
when money demand is equal to money supply, which we assumevto be
the case. Due to the passive domesfic credit policy én iﬁcrease
in the demand for money has to be satisfied through a sale of
bonds in the foreign market, which in turn leads to an increase
in the‘stock of foreign reserves of the same order of magnitude.
This shows that there is a one to one correspondence between the

demand for money and the stock of foreign reserves.

From the National chounts we know that in a short-run model with
a constant capital stock the current éccount equéls fotal saving
in the economy. To simplify matters, suppose that the government
finances its interest payments by levying lumpsum taxes on the

private sector such that public saving equals zero. In that case,



the current account equals private sector saving. In the absence
of foreign interest payments and wealth effects, private saving
is assumed to be a function of total output and the ’anticipated
real interest rate, where +the latter is measured by the short
real interest rate since there are no durable goods in the model.
However, since the expected short real interest rate is constant
(equals the foreign interest rate, cf. (4)), the current account

is essentially only a function of output, i.e.

b, = BVt » O < B <1 (8)
Below, we discuss the extent to which the current-account effect
is modified had we introduced foreign 1interest payments and

wealth effects into the model.

Now we have to specify the preferences of the policy maker who
is assumed to take over in period 0. The new government is either
an inflationary type (I-type) or a non-inflationary type (NI-
type) with a pay-off function given as

y; - 2 p,° 1if inflationary
v§ = (9)
g a > 2
-5 Py if non-inflationary

where ﬁt = Py - Py_q- This shows that both types of governments
dislike inflation. The I-type's welfare is, however, also decli-
ning when output declines. This reflects its concern for the em-
ployment level and for the current account since both deteriorate
when output goes down. By use of (1), (2) and (3), (9) can be

rewritten as



b(et - Et—1et) - % e% if inflationary

<
(/)]
1l

(10)
if non-inflationary

where T L NE The policy maker chooses an exchange-rate
policy so as to maximize the value of the game. The value of the

game equals the present value of pay-offs given by

(1+y)—tV% (11)

™M,

t=0

where T is the election period, y is the rate of time preference.
Under the assumption that the policy maker takes exchange-rate
expectations for granted (Nash-behaviour), and that the identity
of the policy maker is common knowledge, the exchange-rate policy

and the exchange-rate expectations are given as €= Et—1et

the government is a NI-type, and e, = Et—1et: g if the government

= 0 if

is an I-type. This shows +that a NI-type goes for a fixed ex-
change-rate policy, while the I-type has a temptation to devalue
the currency each period in order to stimulate output and improve
the current account. However, since this is correctly foreseen by
the private sector neither output nor the current account im-
prove. The only effect of the policy is to increase the inflation

rate and the interest rates in the economy.1)

In the next section we analyse the evolution of the game in case
the private sector 1is unaware of the true identity of the new
policy maker who takes control of the economy in a situation with
inflation. In +this case an I-type may have an incentive to mas-

querade as a NI-type so as to influence future exchange-rate ex-
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pectations and hence the gains from a surprise devaluation. For

this reason, a disinflationary programme is faced with a credibi-

lity problem.

3. The Policy Game Under Incomplete Information

With incomplete information about the preferences and the likely
policy actions of the government the private sector faces a non-
trivial problem in forming expectations about the future ex-
change-rate policy. Let the private sector assign a probability
that it faces a NI-type in period t, conditional on the available
information in t-1, given as a, = Pr(NI|Qt_1), where the informa-

2) At the ini-

tion set @, , is defined by @, , = {e, 4, €4 5,.:}.
tial instant where the new government takes over, this probabili-
ty is exogenously determined and equals @ where o < a, < 1. One

can think of a, as being determined by the fraction of govern-
ments which historically have turned out to be non-inflationary,
and the appearance and personality of +the winning politicians
under the election campaign. Because an I-type may have an incen-
tive to pretend that it is a NI-type, the private sector also
assigns a probability to the possibility that an I-type does not
devalue in period t, given as 5t = Pr(étz O|I, @,_4). The initial
equilibrium value 1is constrained to fulfil O ¢ 50 < 1, where we
have 1imposed the restriction that 50 is strictly less than one.
Thus we assume that the private sector always believes that there
is a positive probability that an I-type starts out by devaluing.

Here our approach differs crucially from the credibility analysis

in Barro (1986), cf. below. As time goes by, the government's re-
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putation - is updated according to Bayes' law [see Barro (1986)],

which is given as

oy .
if e. = 0, Vtel[O,*t]

at+(1—at)9t
“t41 T ) (12)
0 ~if 3we[0,t]:e_ = b/a

This shows that if the private sector believes that there 1is a
high risk that the government devalues, i.e. if 5t is low, then

the government obtains a large increase in its reputation, provi-

ded of course that the government does not devalue. If, on the
other hand, the government devalues, its reputation is ruined
since 1t is known that a NI-government never devalues. Because
the private sector is uncertain both w.r.t. to the type of gov-
ernment it faces and the prospect of a devaluation, the anticipa-
ted depreciation equals the probability that the government is an
I-type times the probability that it devalues times the preferred-
depreciation rate, i.e.

~

By ey = (1-ay)(1-3,) (b/a) (13)

This equation shows that the expected rate of depreciation for

period O is positive but less than b/a since 0 < a, < 1 and O ¢
éo < 1. Hence, there is a decline in devaluation expectations for
period O due to the possibility that the new government might be
a NI-type. 1In Barro (1986), where 50 is free to take any value,
it turns out that the equilibrium value of 50 equals one unless
the exogenous T and/or o happen to be very low, a possibility

Barro (1986) does not devote much attention to. Hence, in general



12

there are no problems of establishing credibility of the disin-
flationary strategy in the beginning of the game. The credibility
problems arise at a later stage as described by Barro (1986).
However, since we find it rather implausible that devaluation ex-
pectations completely disappear overnight we have excluded the
Barro-equilibrium by assumption. Below, we show that there exists
another equilibrium which, in our opinion, is more plausible and

indeed also fits the Danish case fairly well, see Appendix.

Consider now the behaviour of the government. For a NI-type the
problem is straightforward since it never has an incentive to de-
value, hence ét = 0, Vte[O0,T]. For the I-type the problem is more
difficult since it may have an incentive to behave 1like a NI-
type. We shall show that there exists an equilibrium where the
I-type devalues with probability 1—9t, and postpones the devalua-
tion with probability Q- For such a mixed strategy equilibrium
to make  sense, the value of the game of devaluing in period t
(the present value of pay-offs from t to T) must equal the value
of not devaluing in t, and then in t+1 playing a lottery over
either devaluing or postponing, and so forth. The same condition
must hold in the next period, t+1. From these "equal pay-off"
conditions it follows that the value of the game of devaluing for
sure in period + must equal the value of devaluing for sure in
t+1, giveh that the value of the game in the latter case is
transformed into period t units. The value of the game of‘devalu—

ing in period t is given as

A T .
b : a b2 1 Sl 1 yi-t-1, a,b,2

i=t+1



13

The first term is the output gain from a surprise devaluation in
period t, the second term is the costs of inflation in t, and the
last term 1is the present value of the costs of inflation in all
future periods. If the I-government postpones the devaluation %o
t+1, the value of the game is given as

R - T

o AN : 1 yi-t-1, a,/b,2
-DBy_jey + Trolblg-Brey )+ T () (-5(2%1  (15)

L
i=t+1

The first term is the output loss in t arising because the pri-

vate sector anticipates a devaluation, the second term is the
present value of the output gain from the devaluation in t+1, the
third term is the preéent value of the costs of'inflation from

t+1 and onwards. By setting (14) equal to (15) we obtain

E.e l:..lé)

£€441 = () (3) ., £ 20 _ (16)

Thus for the I-type to be indifferent between devaluing the cur-
rency with certainty and playing a mixed strategy with probabili-
ties to be calculated below, the conditional devaluation expecta-
tions must be constant from period 1 to T.B)It is noteworthy that
the existence of an equilibrium in mixed strategies does not im-
pose any constraints on the anticipated rate of depreciation for
period 0, defined as E_1éo‘= (1—ao)(1—§o)(b/a), cf. (13). As a
consequence 50 is indeterminate, which reflects that the model
has multiple rational expectations equilibria, see Andersen and
Risager (1987). This is a feature shared with most sequential
equilibriumﬁmodels,»see Kreps and Wilson (1982). To avoid the in-
determinacy in period O, we have to impose some further con-

straints. We impose the restriction that there must not be any

anticipated Jjumps in expectations as long as the identity of the
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policy maker has not been revealed. Hence, we assume that (16)
also holds for period O. This procedure can be motivated in a
number of ways. First, it can be shown that this 1s the unique
equilibrium in the corresponding continuous time version of the
model, see Andersen and Risager (1986). The intuition behind this
is simple. In a continuous time rational expectations model there
cannot be anticipated jumps in expectations since rational agents
will +take actions which prevent anticipated infinite capital
gains associated with such jumps. Secondly, the restriction does
not violate the rational expectations hypothesis. Below, we show
that the rationally expected rate of depreciation for period O
and the subsequent periods in fact become equal to the expression
given by (16). Thirdly, all -equilibria which fulfil +the con-
straint that devaluation expectations do not disappear overnight,
expressed by 50 < 1, possess the same qualitative properties as
the case we shall analyse. Hence, there is no loss in economic

insight by using the above mentioned procedure.

By combining (16), extended to hold also for the expectations for

period 0, with (13) we obtain
(1—at)(1~§t)‘= (1-y)/2 | (17)

Following standard practice in game theory we shéll now look for
a consistent equilibrium to our game of incomplete information. A‘
consistent equilibrium 1is defined as an equilibrium where the
subjective probability §t‘and the objective probability Q4 coin-
cide, cf. Friedman (1986, Ch. 2); see also Barro (1986, p. 11).
This is, of course, a restrictive practice. However, we hope to

show that even disregarding the kind of misperception which
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exists when the subjective 5t deviates from the objective Qys Te-
putation plays a substahtial role for the effects of a policy
regime shift. Under the consistency assumption we are now able to
describe the evolution of the government's reputation. Thus by

combining (17) with (12) we obtain

~

2a,/(1+y) if e =0, ¥re[0,1]

a't+1 = . (18)
0 if BTE[O,t]:eT= b/a

By solving this first-order difference equation in a, we obtain

ao(z/(1+y))t if éT - 0, VYrel0,t[
a‘t = ) (19)
0 if 3ve[0,t[:e_= b/a

Because 2/(1+y) > 1, there is a steady increase in the credibili-
ty of the fixed exchange-rate policy as long as thé government
has not devalued. By substituting (19) into (17) the I-type's

exchange-rate policy is given as

1-gy = ((1-y)/2)/(1-a_(2/(1+y))") if e_=0,¥xe[0, [  (20)

This shows that 1-gt increases as the currency has not yet been
devalued. Thus, 1t becomes more and more likely that the I-type
devalues, see also Figure 1. This tends to increase inflationary
expectations, cf. (13), and therefore to reduce the "return" of a
devaluation. This effect is, however, exactly offset by the rise
in oy such that the expected.depreciation remains constant, cf.
(16). Thus, except for the initial decline in devaluation expec-

tations which occurs in the anticipation of a possible change of
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government in period O, devaluation expectations are constant as

long as the government has not revealed itself, see Figure 2.

From (20) it follows that there is a final period S where the I-
type for certain has revealed itself. This period is defined by

1= e - ((1-y)/2)/(1-a_(2/ (1+y))®) . Hence,

5 - (1n(“’Y) lnao)/ln(j%), o

ny < (T4y) /2 (21)

where we have asSumed that a, < (1+y)/2 to rule out the trivial

case Twhere the government devalues for certaln in perlod t = 0.
Given this, and the dlscrete-tlme assumptlon, an I~type devalues
for certaln in perlod S, where the 1nteger S is deflned as S5- 1<§

SSf If ©S<T, the government reveals 1tse1f before or at the date
where'the game termlnates. At that instant, devaluatlon expecta-
tione increase fo the level experienced under the forﬁer govern-
ment; if,‘however, it furns out that the gevernment maintains the
fixed exchange-rate target the private seetor realizes thet the
government in fact is a NI-type. Hence, devaluation expectations
disappear as shown in Figure 2. In the polar case where S > T,
arising when ag and/or T are low, fhere is a probability that an
I-type has not revealed itself within the horizon of the game.
Since we know that an I-type always has an incentive to reveal
itself before the game terminates this cannot be an equilibrium.

A few minor modifications are therefore required.4)

Suppose, therefore, that the I-type devalues for sure in the last
period. Under this assumption the relevant terminal condition is
1~QT = 1, which 1is equivalent to ap = (1+y)/2, cf. (17). By im-

posing the latter condition on (18),’the solution for a4 is now
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given as ay = (14y)/2)(2/(1+y))*T for t21. Hence, a,=((1+y)/2)".
Given this, we can now determine the value of ey such that oy in

fact increases to the level ((1+y)/2)T in t=1. Prom Bayes' formu-

e o - T .
la e, 1s implicitly given as ((1+y)/2)" = aO/(aof(1fao)go). This
gives '
[s ] : -
0y = == [1 - (B30Tt (22)
o)

Since the main problem in this case is that the government starts
out with too bad a reputation, the trick is to 1qwer ey at t = 0,
compared to what would otherwise have been the case. Thus by in—
creasing the devaluation threat initially the government achieves
the right amount of reputation in period t=1 and in the subse-
quent periods. By substituting the above solution for oy into
(17) we then obtain the behaviour of (1-g4) from t = 1 %o t_: 7.
Because the dynamic’ adjustment of oy and 1—gt is qualitatively
similar to the case where S £ T we henceforth confine our atten-

tion to the latter case.

4. The Effects of Disinflation

So far we have characterized the scenario of the government's re-
putation, the exchange-rate policy of the two types of poténtial
policy makers and the exchange—rate expectations in the economy.
In this section we analyse how a tight, fixed exchange—rate poli-
cy affects the economy; assuming that the new policy lacks credi-

bility.

Consider first the behaviour of wages. The gdél of the union is

to keep the real wage at a constant target level, cf. (3). Under
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the former government the union has therefore increased the money
wage each period in order to keep pace with 1nf1at10n | In the
period preceedlng the change of government there is a decline in
1nf1at10nary expectatlons for period O. Due to that, the union
moderates its wage demands for period O in'the sense that the
growth rate of wages is 1ess than what has been experienced SO
far.‘ However,k31nce 1nf1at10n drops to zero, the real wage over—
shoots .the_ target in period 0. For period 1, the union expects
the same increase in the price level as it did for period O For

this reason, the wage is set at the level prevailing in period O.

But since the government continues to'play Zero}inflation, the
real wage is also surprisingly high in this period. Itheriod S,
the union is persuaded that the government in fact is a NI-type.
Hence, in period S+1, the money wage declines to the level con-
sistent with the real—wage target. Viewed with the benefit of
hindsight, the union should also have chosen this Wage rate in
the former perlods However, since the union ratlonally has ex-
pected some 1nflatlon the wage has been set at a level whlch un-
fortunately, turns out to be too high, ex—post. Due to that;
output is low in the ehtire adjustment period, see Figure 3. This
shows that disinflation is costly. This reflects, of course, the
credibility problem of the government. Thus had 'the union been
certain about the intentions of the government, the wage would
have been lowered 1mmed1ate1y, and the tran51t10n to a world of

stable prices would have been painless.

Due to the fall in output in period 0, the tight exchange-rate
policy leads also to an immediate decline invsaving and therefore
.o a worsening of the current account, cf. (8). This result is

also likely to hold in a model with foreign interest payments and
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wealth effects.5) Because output continues to be at a low level,
the current account is in a bad shape in the transition period.
At the end of fhe game, where output returns to the full-employ-

ment level, the current-account deficit vanishes.

Let wus now turn our attention to the financial sector. Because
the short interest rate equals the foreign interest rate correc-
ted for the anticipated depreciation there is a stepwise decline
in the short interest rate as shown by Figure 2. The question now
is how the Short and long intérest rates are related. From (4)

and (5) we find that the long interest rate equals
E Etet+1+i + r¥, n22 2 (23)

Thus, the 1long interest rate is also above the foreign interest
rate in the adjustment period. To obtain insight into the term
structure of interst rates we have to investigate the determi-
nants of the anticipated rate of depreciation. The anticipated

depreciation for period t+m can be expressed as

. m
E.e

| b

1

Equation (24) says that the expected depreciation for period t+m,
formed in period t, is equal to the probability of facing an in-
flationary government times one minus ﬁhe probability that the
government has not revealed itself before period +t+m times the
rate of currency depreciation an I-government chooses if it
actually dévalues in period t4+m. From (24) it follows that the

expected depreciation for period t+m+1 exceeds the expected de-
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preciation»for period t+m, i.e. Etet+m+1 > Etet+mf This relgtion—
ship reflects +the fact that if the I-type has not devalued in
period t+m, the likelihood increases that the‘I-type devalues in
t+m+1 since it is known that the I-type always is going to reveal

itself at some point in time. By substituting (24) into (23) we

obtain
1-a n i
_ 41 b
Rt,n - )_:- (1".1'1 Qt+,])5 + r* (25)
i=1 j=1
By subtracting (25) from (4), using (13), it can be shown that6)
Rt,n >r , Vt,n , n22 ‘ (26)

This shows that the interest rate on a bond which matures no less
than two periods ahead is always greater than the current short
interest rate. This result reflects the financial sector's uncer-
tainty w.r.t. the government's exchange-rate policy. The result
holds for all n, and hence also for a bond which matures beyond
time S. Finally, it should be remarked that as soon as the
financial markets realize that the incumbent government is a NI-
type both ry and Rt,n deline to the level prevailing in the rest
of the world.

Consider next the Dbehaviour of fhe stock of foreién reserves,
which is determined by the demand for money. Due to the decline
in ’the short interest rate in the period preceding the possible
change of government, money demand increases. This vleads to an
increase in the stock of foreign reserves, see Figure 4. The in-
flow of capital is, however, immediately followed by an outflow
due to the fall in output. Then follows a period with a constant

stock of foreignh reserves. In period S there is a further in-
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crease in foreign reserves due to the disappearance of devalua-
tion ‘expectations. This effect is strengthened in the subsequent
period Eecause output returns to the full—empioyment 1evé1. The
stock of foreign‘reserves is now at a higher level, both in
nominal and real terms, cbmpared with the level under the iﬁ~

flationary regime.

5. Extensions and Qualifications

Now we briefly wish to investigate under what circumstances in-
ternational exchange-rate cooperation lessens the NI-type's cre-
dibility problem. To this end we imagine that the country is a
participant in an international monetary system. First we consi-
der the case where the country has to ask for a devaluation,

assuming that such an inquiry is kept secret.

To capture this idea, suppose that there is a probability, say &,
that the international monetary system concedes. For simplicity,
assume that 8 is a constant. In this case the expected deprecia-

tion equals

~

E, jey = (1-a)(1-¢)(8)(2), 0 ¢ 5 < i (27)

This modification does not change much of the previous analysis

~

since the -equilibrium condition, ec¢f. (16), says that Ei_qe4
should also equal ((1-y)/2)(b/a), hence
(1-a,)(1-g,)8 = 15Y | (28)
% e’ = o |

Basically, the effect of introducing this modification is to in-
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crease the 1likelihood, 1—gt, that an I-type wishes to devalue.
However, since it is the combination of the government's tempta-
tion and the international community's willingness to accept a
devaluation that matters, this does not lead to a shortening of
the period in which +the private sector is uncertain about the
intentions of the government. The costs and effects of disinfla-

tion are therefore unchanged.

So far we have assumed that the I-type at least has some possibi-

lity each period to devalue the currency. Now consider the case

where the government is only allowed to devalue once within the
election period. Does such a system provide a sufficient substi-
tute for the NI-type's inability to commit itself? To answer this
question, we first compute the value of the game in case the

I-type devalues in period t, given as

PN

]\ a,. 2
b(e, - E,_,e.) - 5(ey) | (29)

If +the devaluation 1is postponed to t+1, the value of the game

equals

PN

1 - ~ - ac 2
bE;_qey + qpy [bley y-Erep ) - 5leg )

] (30)

Following the previous reasoning (29) must equal (30). This gives

vb

E. e = 55 ¢ 0 (31)

t7t+1
Hence for the 1I-type to be indifferent between devaluing in
period t or in t+1, the private sector must expect a revaluation
in period t+1 if the government has not yet devalued. The reason
is that the postponement of the devaluation causes an output loss

in period t due to the devaluation expectations formed in t-1,
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cf. the first term in (30). To compensate for this, there must be
a large pay-off of a devaluation in t+1 which is only possible if
the private sector expects a currency revaluation. However, since
this is infeasible, the I-type devalues as soon as it has taken
over. Thus, when the international exchange-rate cooperation re-
duces the member countries' discretionary power in such a way
that they are only permitted to devalue once per election period,
the costs and effects of a switch towards a non-inflationary ex-

change-rate policy disappear immediately after the first period.

The virtue of the last example is to show that international ex-
change-rate cooperation only lessens the credibility problems of
the NI-type 1if the rules are fairly strict, and apparently more
rigorous than the rules underlying the cooperation within the
EMS, which 1is a system that has more in common with the first
example. Under the present institutional set-up adoption of a
non-inflationary exchange-rate policy is therefore likely to give

rise to serious credibility problems.7)

A central purpose of this paper has, therefore, been to demon-
strate the existence of an equilibrium where the ‘"reputational
mechanism" plays an important role. Uﬁder the assumption that
private agents attach a non-zero probability that an I-type deva-
lues the currency when it takes over, we have shown that insuffi-
cient credibility alone is able to explain why a disinflationary
exchange-rate policy leads to a temporary decline in economic ac-
tivity and to a deficit on the currént account. The latter effect
is a result of the fall in current income, which is assumed to
lead to a fall in saving. Insofar as saving'depends on other va-

riables 1like consumer's wealth, as it is the case in the empiri-
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cal version of the Ando-Modigliani model, we have argued that the
current account 1is likely to improve in the adjustment prbcess.
If we go one step further and assume that a fraction of the con-
sumers save accordingk to the forward-looking life-cycle model,
our analysiskhas, however, underestimated the short-run current-
account deficit because current consumption in that case is only
marginally affected by the decline in currenttincomé since there
is only a minor fall in permanent income. Thus, irrespective of
whether consumers are governed by current income, or by current

income and wealth, or by permanent income, it seems safe to con-

clude that the current account deteriorates in response to a

change in regime.

It is important +to stress that the credibility hypothesis does
not rely on irrational beliefs or expectations, but is fully con-
sistent with the notion of rational expectations. Actually, the
equilibrium concept underlying this model is stronger than what
is necessarily implied by the rational expectations concept since
private agents' subjectiVe~beliefs about the outcome of the i—ty—
pe's randomization coincide with the actual outcome. To repeat an
earlier discussion, this equilibrium concept has merely been
chosen because the model otherwise is unmanageable. However,
since the consistent equilibrium property is a very strong as-
sumption, it is quite 1likely that the analysis underestimates
both the explanatory power of the credibility hypothesis and the
short-run effects on output and the current account following the
adoption of a non-inflationary exchangefrate policy in a small

open economy.

Finally, it is also a weakness of the analysis that the credibi-
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lity of the exchange-rate target only depends on the government's
exchange-rate management and on its willingness to bear the in-
vestment‘costs required to establish credibility. In the real
world, the design of the other policy instruments and their con-
sistency with the overall policy objectives seems also to be im-
portant. To take that into account is a challenge for future re-

search.

Notes

* Comments from participants at a workshop on Game Theory and
Macroeconomics at the Institute of Economics, University of
Aarhus, ©Nov. 1986, and from participants at a seminar at the
‘Institute for International Economic Studies, Stockholm, have
improved the paper. In particular, we are grateful to Lars
Calmfors, John Driffill, Nils Gottfries, Thor Gylfason, Michael
Hoel, Morten Hviid, Kim Asger Olsen and Bo Sandemann Rasmussen.

1) The specification of (9) implies that ét is a dichotomous va-
riable, taking the value O or b/a. We believe that this is a
fairly reasonable assumption in this context since there is
little point for a NI-type to undertake small discrete deva-
luations.

2) Given the structure of the model, current inflation is a suf-
ficient statistic for the new information obtained 1in each
period on the preferences of the policy maker.

3) An alternative way of deriving (16) is given in Barro (1986).

4) In this note we briefly describe how our equilibrium is re-
lated to Barro (1986): In Barro (1986) it is assumed that the
I-type inflates for sure in T. If oy and/or T are not very
low, oy remains at the level a, over an extended period. For
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this to be the case, §t must equal 1 in the same period, cf.
(12). In our set-up with 50<1, there is immediate updating of
oy s i.e. a <o <a, etc. For this reason, a, may reach the
critical level (1+y)/2, corresponding to T-gy = 1, before T.
Is that consistent with optimizing behaviour? Yes, given the
restriction §0< 1, the government is by construction indiffe-
rent between devaluing in T or in e.g. T-1, etc., i.e. there
is no well defined terminal condition; see also Andersen and
Risager (1987a). Finally, if S«<T, it might be thought that
the I-type has an incentive to cheat, i.e. to devalue in S+1.
That possibility 1is, however, ruled out by the consistency
assumption at = Q4 implying that such a move would be per-

5)

6)

7)

ceived by the private sector. Due to this, the I-type has no
incentive to devalue beyond S.

In this case saving in t is a positive function of disposable
income in t, given as the sum of current output and the real-
value of the interest payments on the stock of foreign bonds
held in the end of t-1, and a negative function of real
wealth held in the end of t-1, given as the real value of the
holdings of money and foreign bohds. As the holdings of for-
eign bonds goes up in period -1, interest payments increase
in t=0, cf. below. In t=1, interest payments decline. Taken
together, it is therefore uncertain whether the interest-pay-
ment's effect alters the average value of the current-account
in this time perspective. What about wealth? Wealth is prede-
termined 1in t=0. Hence, the short-run current-account effect
is not changed by introducing the wealth effect. In the sub-
sequent periods, wealth declines due to the deficit. This
leads to a tendency for saving to increase and therefore to a
modification of the current-account result.

1~at+1 n i
We have tha? rt—Rt’n=——ﬁ———[n(1—Qt+1)—151(1-j21gt+j)]b/a, and
because 1- 9t+j>1_9t+j for vi22, it follows that rt—Rt n<O
3 )

J=1

Note also that the effectiveness of the system just described
relies on the consistent equilibrium assumption which Iis
quite a restrictive assumption, cf. below.
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Appendix. The Danish Experienqes

In this section we briefly discués the recent shift in the Danish
exchange-rate policy. In our view,‘this provides an interesting

example of the relevance of fhe model.

The regimeshift took place in autumn 1982, where the (present)
government - a liberal-conservative minority coalition - came
into pdwer and announced a fixed exchange~réte policy.1) This

signalléd awﬁundameﬁtai change compared to the recent past, where

various governments quite frequently had devalued the Danish
Krone (D;kr) in the hope that this could improve bth the current
account,;which had been in a deficit since 1963, and the domestic
activityf level. Thus from the start of the Europeén Monetary
Syétem iﬁ Maréh_1979 to autumn 1982, the D-kr Waé’ devalued 4
times.- This contributed to a depreciation of tﬁe trade-weighted
exchange rate. From 1979 to 1982 the value qf the D—kf ”fell ;by
18%. Desﬁite ofvthe substantial depreciation there was no sign of
a solution to the external and internal problems. Due to this,
and the fact thatvthe private sector had become familiar with the
policy ﬁakers’ "reaction function", there were widespread deva-
luation expectations in the economy which is 1indicated by the
very high (and 1increasing) interest rates in the fifst half of
-1982, see Figure 5.2) The expectations of a devaluafion were éti~
mulated ' further during September and October 1982, due to a 3%
devaluation of thé Norwegian Krone September 6, a 16% devaluation
of the Sﬁedish Krone October 8, and a 3.8% and a 5.7% devaluation
of the Finnish Mark October 6 and October 11, respectively. This

led to turmoil in the mafket for foreign exchange, fo an outflow
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of capital, and to a further rise in interest rates. The question
was whether the new government, who came into power September 10
and hence before the Swedish and Finnish devaluations, would take
the opportunity to neutralize the adverse effects of these deva-
luations, or perhaps even devalue the currency in excess of what
the two major Nordic devaluations could Jjustify, and hence ‘in
that case clearly renege on its promises? It turned out that the
government was firm on the new exchange—fate -policy, which it
supported by abolishing all indexation mechanisms in the wage-

formation process, a temporary wage-freeze, and a  tight fiscal

policy. The overall goals of the policy were to reduce the wage
and price increases and to achieve a balanced current account in
1988. The guideline for the wage increases in the forthcoming 2
years was 4% p.a.. There were no targets for the employment
level. Instead, it was implicitly clear, due to the exchange-rate
target and the design of the fiscal policy, that this was the
unions' and employers' own responsibility. The package was passed
through the Parliament October 16, 1982. Until that date, it was
uncertain whether the government would succeed in getting its
policy through, reflecting its minority status. For +this reason,
the Parliament's adoption of +the package also eliminated the
speculationé about the possibility of a new election, a possible

change of government and economic policy.

On the first +trading day after the Parliament had accepted the
policy, the domestic interest rates fell on average by more than
1 percentage point (p.p.). This was the largest decline in inter-
est rates in 7 years [Finanstidende, Oct. 22, 1982]. Thus the
short interest rate fell by 0.94 p.p., the long interest rate

fell by 1.6 p.p.. In the same period the Euro-DM rate declined by
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0.06 p.p.. Both the timing and magnitude of the jumps in the
short and long interest rates indicate that these events to a
large extent had their roots in the adoption of the policy mea-
sures, cf. the discussion to follow, but also in the government's
strong adherence to the fixed exchange-rate target in the days up
to October 16. W.r.t. the latter, it is likely that the fact that
the government abstained from a devaluation in a situation where
previous governments might have devalued contributed to an in-
crease in the credibility of the exchange-rate strategy and the-
refore also to the decline in the interest rates. Thus, we argue
that what might have seemed to be unfortunate exogenous distur-
bances in 1982 are likely to have been beneficial from the point
of view of establishing credibility since they provided a good
test of whether the government was an I-type or a NI-type, to use
the jargon in the former sections. Following the events in Octo-
ber, the short interest rate stabilizes, while the long interest
rate continues to decline, seeAFigure 5. The outflow of capital
is soon followed by an inflow, cf. the Annual Report of the Cen-

tralbank [Nationalbankens Aarsberetning (1982), p. 45].

On February 8, 1983 there is a further downward jump in the in-
terest rates, see Figure 5. Thus the short and long interest
rates fell by 1.58 p.p. and 1.20 p.p., respectively, while there
is only a tiny decline in the foreign interest rate. This decline
is wusually attributed to the agreement February 8 between the
trade union federation (LO) and the employers association (DA) on
the wage increases for the forthcoming 2 years [Nationalbankens
Aarsberetning (1982), p. 13]. Their compromise resulted in annual
wage increases of about half the size experienced in the begin-

ning of the 1980's. The moderate wage settlements, which were



A4

close to ~»though slightly above - the government's 4% guideline,
indicate that the government's policy had had significant effects
on LO's 1inflationary expectations - otherwise it is hard to
expléin why the wage settlements result in such a substantial
decline in the wage increases. Thus in view of the theoretical
analysis, it is not surprising that there is a decline in inter-

est rates exactly on February 8.

The next decline in interest rates occurs immediately after the

realignment in the European Monetary System March 21, which en-

hanced the cfedibility of the exchange—rate policy since the D-kr
essenfially was held unchanged agaiﬁst the basket, and on April
12, where the government announces a further liberalization of
capital movements to take place May 1. To sum up, the short and
long 1interest rates fell by about 8 p.p in the period from
October 12, 1982 to May 31, 1983. In the same period the Euro-DM

rate declined by about 1.7 p.p..

We have argued that the government's firm commitment to the fixed
exchange-rate policy in a period of crisis and attacks on the
country's competitiveness, and under the realignment within the
Furopean Monetary System, has contributed to an increase 1in the
credibility of +the policy and therefore also to the spectacuiar
décline in interest rates and to the moderate wage agfeements.B)
However, it 1is also likely that the tight fiscal policy and the

incomes policy have played a role as argued also in the Annual

Report of the Centralbank.

This illustrates a weakness of the model since the interest-rate

determination is independent of the demand pressure and cost 1in-
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creases at home, due to the heroic small-open-economy construc-
tion. From an analytical point of view this construction has,
however, some merits because it is easier to analyse the direct
effects on inflation and interest rates of a tight exchange rate
policy without the interference of the indirect effects which
operate through aggregaté demand, and which, anyway, are likely

to strenghten the direct effects.

Notes

1) Although the government never made it one hundred percent
clear what "fixed" means, the intention was to tie the Danish
Krone to the basket in the EMS and to avoid discrete Danish
devaluations.

2) It was f.i. common knowledge that the 3% devaluation of the
D-kr February 22, 1982 was less than what the government had
asked for [Nationalbankens Aarsberetning (1982), p. 44].

3) This hypothesis is also supported by the econometric study of

Christensen (1986).
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