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Fixed exchange rate policy is examined when money wages are defermined by
collective bargaining for fixed periods. The main resuits are as follows. I ['f the
interest elasticity of aggregate demand is high and the contract periods in the
labour market are long, then in the short run, a devaluation produces exparn-
sion but in the long run, contraction. Expectations on a future devaluation cause
expansion before the occurrence of the devaluation and at the moment of the
occurrence, domestic expenditure falls discontinuousiy.

1. Introduction

This paper focuses on a small economy
where wages are centrally determined, foreign
and domestic goods are imperfect substitutes,
and where the central bank is committed to
a fixed exchange rate. We shall consider the
labour market conditions reminiscent of those
e.g. in Finland, Austria, West Germany, the
Netherlands and the Scandinavian countries
where the economy wide labour and employer
organizations bargain over wages, and where
labour contracts are set for fixed periods. Un-
der such conditions, real wage resistance will
appear: unions attempt to defend the work-
ers’ purchasing power but because of the bar-
gaining process, there are adjustment con-
straints for wages. This means that after the
occurrence of an unanticipated shock, it takes
time for the unions to attain their real wage
targets. With a centralized wage setting, the

* The author would like to thank the two referees for
constructive comments. Financial support from the Yrié
Jahnsson Foundation is gratefully acknowledged.
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increase of import prices leads to wage claims
and to anticipated wage-price inflation which
in the short run, raises aggregate demand and
employment, but in the long run reduces em-
ployment through government money illu-
sion.! This paper attempts to present a theo- -
retical explanation of this phenomenon.

To analyse the problem, some simplifying
assumptions turn out to be necessary. The first
of these is that the budget constraints of the
government and the central bank are integrat-
ed, and that taxes can be imposed in a lump
sum manner, Then changes in the foreign as-
set position of the central bank will result in
changes in the (lump sum) transfers that the
government pays to the citizens, which will
completely offset any effects of a change in
the foreign asset holdings (and earnings on
those) of the private sector on aggregate de-
mand. If the central bank’s foreign exchange
reserves are insufficient to defend the fixed ex-
change rate, we would be led to the specula-

! Government money illusion is assumed e.g. in
Williman (1988).
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tive attack hypothesis which is beyond the
scope of this paper. Therefore, we assume that
because of some unspecified transactions
costs, there is an institutionally determined
upper limit to capital movements in the case
of devaluation expectations,? and that the
central bank can always borrow a sufficient
amount of reserves from abroad. This elimi-
nates the expectations on a balance-of-
paymenis crisis.’> These simplifications are
needed to fully concentrate on the interaction
of exchange rate policy and wage-employment
dynamics, which is the main focus of this
study.

The plan of the paper is as follows. In sec-
tion 2, the model will be specified by which
in 3, the dynamics of the economy will be
presented. In 4, the patterns of output and em-
ployment will be examined when the exchange
rate is depreciated. In particular, the develop-
ment of wages, employment and domestic ex-
penditure will be analysed.

2. The basic model

For simplicity, we use a linear model where
all parameters are positive and all variables —
except domestic inflation n and the interest
rate r — are logarithmic, This section con-
structs the instantaneous equilibrium of the
economy where output y, the output price p,
the nominal wage w and the expected rate of
domestic inflation 7 are given. The supply of
imported products is infinitely elastic at price
unity, so that the price for importables equals
the official exchange rate x. Let c=ax+
(1—a)p be the logarithm of the Consumer
Price Index and assume that the economy is
initially in a steady state. Then without losing
any generality, the unit of domestic output can
be chosen so that the initial CPI at time £=0
is equal to one: ¢{)=0 for =0.

At =0, the public receives the information

2 The agents need some amount to domestic curren-
¢y to carry owt their daily transactions, and they need col-
laterals to barrow a large amount of money, for instance.
These two assumptions fogether ensure that an agent can-
not transfer an infinite amount of donestic money into
Joreign currency at g short nofice.

¥ Kostiainen and Taimio {1988} use the same assump-
tion for the same purpose.

that a devaluation will be carried out at
t=1,>0. Then some time ¢, after the devalu-
ation, the CPI will attain a new steady-state
value ¢*. Assume that a union attempts to
maintain its members” real wage fixed and that
its expectations are forward looking. Then ap-
plying the Mean Value theorem, the union’s
target wage, W, is obtained as a discounted
value of future CPIs:

H wO= vj e Me(r)de
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share of a current price increase that is im-
mediately transferred to the target wage. The
smaller is a union’s rate of time preference,
the lower v is. A union raises its wage at the
level of the target W as soon as its contract
expires. Since the unions’ contract periods are
overlapping, the nominal wage is formed by
the following backward looking scheme:

where O0=/<E&=¢,. In (1}, v= the

@ W= e PHEs,

where [ is the share of workers whose con-
tract expire at 7.

The model in (1) and (2) is 2 combination
of the backward looking wage formation by
Sachs (1980) and the overlapping contract
model by Calvo (1983). If W{f)=c(¢) is sub-
stituted for (1), we obtain the former, and if
w(#)=w() is substituted for {2), we obtain
the latter. This model is, however, too com-
plicated to obtain any qualitative results. Since
|t,—t|v=tyv in (1), we can approximate
w==¢*, if {yv=0. This means that if a union’s
rate of time preference is low (i.e. v is small)
and if the economy attains the new steady
state in a relatively short time (i.e. {, is rela-
tively small), then the union’s target wage is
{approximately) the CPI of the new steady
state ¢*. Since #,<tf,, our analysis is valid
only for small devaluations that are expected
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to be carried out in the near future.? Con-
sider first the point of discontinuity at ¢=0.
Given W=c" and ¢(#)=0 for =<0, we obtain
Aw(Q)=Ac*=c", and given (2), we obtain
aw () —Be-¥, aw () _
AW (0) a# {0)
Aw(0)=BAW(0)=pc".

5’

Now since (2) is differentiable for >0, it can
be transformed into the form

(B)  w=B[w—wl=B[c"—w]
for £>0, Aw(0)=BAc*=pc",

where

@) c=axt+(1—a)p?,
O<a<l, 0<p<l.

When the public receives the information on
a devaluation, the wage level jumps upwards
by the amount Be*. Then wages will increase,
until the new equilibrium level ¢* is attained.

The price for domestic products p clears the
output market. Assume that capital stock is
fixed and fully utilized.’ Then the firms ex-
pand output up to the point at which the pro-
ducer real wage w— p equals marginal product
of labour, which falls with output:

(5) w-—p=-—py

Here, | is the elasticity of the marginal
product of labour with respect to output. We
assume that the only two assets held by resi-
dents are a domestic money not held by
foreigners and an internationally traded
consol-type bond paying r units of the im-
ported product per unit time in perpetuity.$
The central bank holds these consols as for-

* If two devaluations were carried out successively,
then because of v=0, it is the CPI after the latter devalu-
ation that matters. The analysis can be easily extended
fo this case.

5 This rough but vastly simplifving assumption is used
e.g. in Obstfeld (1982).

¢ The extension of the analysis to the case of four as-
sels — domestic and foreign money as well as domestic
and foreign bonds - Is straighiforward, The only differ-
ence would be that with domestic bonds, there is a scope
Sfor independent monetary policy by pegging the domes-
tic interest rate.
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eign reserves. In the case of devaluation ex-
pectations domestic money are exchanged into
bonds, but the fall in the central bank reserves
will outweigh this exchange, and consequent-
ly, the domestic interest rate will always be
fixed at the level of r.

Private agents have perfect foresight, but
they are still occasionally subject to unantici-
pated shocks. This means that when a shock
occurs, the price for product p (and conse-
quently output y) can make discontinuous
jumps but otherwise, actual and expected in-
flation must coincide: p=m. In line with
Willman (1988), we introduce equations

6 y=plx—pl—ylr-nj+g,
(7 g=6—0p,

where g is the index of fiscal policy, which in-
cludes both net transfers and government ex-
penditure. Eq. (6) is a conventional textbook
IS curve. We assume that all government
transfers and expenditure are financed by
taxes, and that the share of expenditure falling
on the home good is larger for the government
than for the private sector. This means that
the index of fiscal policy g tends to raise ag-
gregate demand for home products. Eq. (7)
is based on the idea that some items in the
government budget are constant in real terms
and some items (e.g. interest payments on
public debt) are constant in nominal terms.
The short run equilibrium conditions are (5), .
(6) and (7), with inflationary expectations x,-
the index of fiscal policy g and the domestic
price p as endogenous variables. The expected
rate of inflation in this system is determined
as follows:

& =ww, y x m=

f+$¥[1+(0+ Pu]y+(c+p)w—px—6}.

3. Equilibrium dynamics

Two differential equations govern the econ-
omy’s motion over time: n = p describes the
evolution of expectations regarding domestic
inflation and (3} the adjustment of wages
in collective bargaining. In the steady state
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p=w=y=0 holds, where w=c¢*, p=p~,
y=y" and x=x". Equations (4) and n=0
must hold, and by (5) and (8) they can be
changed into the form yr+[1+(oc+p)ul”
+{c+p)c—px*—06=0and a{c"—x)+ (0~
1py* =0, where 3" and ¢* are endogenous
variables. Thus we obtain y{x*) and ¢*(x")
with

day* o]

e} w=—<0,
Y 1t erpt
(4
C l+e+By
dc o
=20,
1+m+m%

Thus in the long run, a devaluation will raise
wages but reduce output and employment,
which is intuitively clear. With higher import
prices, the unions aim at higher wages and
domestic prices will rise, This will reduce ag-
gregate demand through government money
illusion and lead to a lower level of output and
employment.

According to (3), (5), (8) and (9), the time
path of output is governed by

(10) j=s@—w)
23

=ln(w, ¥ X M)%EIW—C*(x*)l.
1 B

Since this system is wholly independent of p,
we can ignore the third differential equation
p=m. In the vicinity of the steady state {¢*,
¥, by (8), equations (3) and (10} become

o B2 9
y ¢ njy-—y

= 'J'C“,+B

@ >0, n=">0).

L
The characteristic roots of the system (11) are
A =—B<0and k2=§ﬁy>0. In the vicinity
of (¢*, ¥*), relations {3) and (8) — (11} imply

(12) _QE R _a£=a_w=0’ a_w>0,
ow ay  ox ax*
3y . .
__=¢’>O, ﬂ=n>0, __a_'y.<0,
aw oy ox
ay

<0.

ax*

This shows that on (w, y)-plane, curve (w= 0}
is vertical and curve (y= 0} downward slop-
ing, In Figure 1, the saddle path is denoted
by T'T. Below T7, there is excess demand for
and above 7T, excess supply of domestic
products. Since the producers have perfect
foresight, at the given level of wages w, prices
and output y adjust so that the market of
domestic products is always cleared and the
economy is on the path 7T7T. After an ex-
ogenous change in the system (3) and (10),
output ¥ jumps from the initial level at the
level of the path 7T and the system proceeds
along TT to the steady state (¢*, y*).

c* u

Figure 1, The saddle property of the model.

4. The effects of a devaluation

This section considers a devaluation which
raises the exchange rate from x to x* at
t=1t,=0, and which is anticipated by the
public from { =0. A surprise devaluation is ob-
tained as a special case when 7,=0. In time
interval 0=<z<{,, devaluation expectations
give rise to capital movements, but because of
some unspecified transactions costs, there is
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Figure 2. The adjustment when a future devaluation is
expected.

an upper limit to these movements. If the cen-
tral bank can obtain a sufficient amount of
reserves, e.g. by borrowing from abroad, it
can maintain the fixed exchange rate target.

The system under examination is (3) and
(10). The economy is initially at rest so that
the equilibrium (logarithmic) CPI and the
equilibrium (fogarithmic) wage are equal to
zero. in Figure 2, we denote the initial steady
state by (0, y,) or J. Now by (12), the de-
velopment of the system will be as follows. At
t=0, the anticipated level of the future ex-
change rate x* jumps upwards, shifting curve
(w=20) to the right from (w=0), to (w=0),,
and curve (y=0) upwards from (y=0), to
(#=0),. At 1=1¢,>0 when the devaluation is
actually carried out, curve (w=0) remains in
position (w=20), but curve (y = 0) shifts fur-
ther upwards from (¥ =0), to (y=0),. By (9),
the increase in x reduces the steady state level
of output: y,>y,. Point N — which cor-
responds to the steady state where the target
wage is set by the new exchange rate, but
where the exchange rate has not yet been
changed — governs the system during period
0<1<t,. The saddle path to N is UU, and
that to the new steady state K is T7T. In pe-
riod 0< <1, the trajectories of the system
turn up to the North-East when above UU,
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and down to the South-East when below
UU.” At t=0, by (3), the level of wages
change from 0 to Bc*. The problem is to find
for period 0<t<¥, such a trajectory which
reaches the path 7T exactly at =+¢, In Fig-
ure 2, this trajectory starts at point Q.% At
1 ={ when new information is received, out-
put jumps from y, to ¥(0). Then the system
proceeds along QVG corresponding to the
steady state N, until exactly at £=¢,, the path
TT is attained at point G. After =1, the
system proceeds along 7T to K.

Since output can respond immediately and
discontinuously to exogenous changes, in the
short run, it can change in the opposite direc-
tion than in the long run. The sufficient con-
dition for the short run expansion is that in
Figure 2, the saddle path UU leading to N goes
above (fic*, y,). Now, we show that this con-
dition is equivalent to

1
1+(c+pp’

(13) ﬁ+°j°<

In perioed 0< 1<), when x<x*, the system is
heading towards a steady state (¢*, ¥), where
by (8), the condition yn=[1+(c+p)ply+
(c+p)e”—px+yr—08=0 must hold. Using
this and (9), we obtain

a7y G+p de*

(14) = e S
ax* 14+{c+p)u dx*

Let /=1 be any initial moment. Then the so-- ..
lution of the system {11) is®

7 This can be seen from Figure ! when Ul is sub-
stituted for TT, and N for (c*, y*}.

5 Here both the wage level w and owtput y change dis-
conltinuously at t=0. This is, however, consistent with
the use of a model containing one stable and one unsta-
ble root. The public know that a fixed share B of labour
contracts expire at t=0, when a new information on a
devaluation is received, and therefore, they expect that
the sage level jumps from 0 to Be*. Then at the given
wage Be*, domestic firms meet the demand by increasing
output from y, to y{0), so that the new steady state K
can be attained. In other words, the change of the wage
Jrom 0 to Pe* at =0 is exogenous, while the roots of the
system (3} and (10) must be such that on the condition
output y and the price p can jump at t =0, the develop-
ment of the system Is unique; i.e, there must be one stable
and one unstable root,

¢ Hirsch and Smale (1974).
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(15) w(@=c*+e M9 [w(r)~c"],

(16) y(O)=y +{—2
B+n

+y(1)—yen=o

{w(x)~c"]

¢
[w{t)—c']eBu-=,
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Since f >0 and since by (12), 1> 0, we see that
when { — <o, then w — ¢* always but y —
[w(z}—c'l+y(x)—y"=0. By
B+n

this and by (11), and by substituting ¢ for 1
and (c*, ¥ for (¢*, »*), the saddle path UU
leading to {c", J} can be constructed:

y*only if

S e
an y=y BM[WU) <]

P

n,+ B

By (8) and (13)—(17), we obtain

n,+B  o+p+yB
R, +Pu 1+{c+p+yh

(18)

> 1 g+p
I—B 1+(c+pip
ay
dx*

B de*
(IMB)dx'

The line UU in Figure 2 is given by (17). The
left hand side of (18) is the absolute value of
the slope for UL/ and the right hand side is
that for the line connecting point (Bc*, ¥,)
and N. Thus UU must fall more steeper and
therefore go over point (Bc*, ¥,). So we have
proven (13) to be the sufficient condition for
the short-run expansion.

If the interest elasticity v of aggrepate de-
mand is high enough, and if the share p of
contracts expiring at =0 is small enough,
then (13) holds and a devaluation, expected
or not, has in the short run an expansive im-
pact on output, This can be explained as fol-

lows. Since the union’s target wage ¢’ rises
immediately at £=0, expectations on wage
price-inflation increase aggregate expenditure
and the demand for domestic output. The
longer are the overlapping contract periods in
the labour market, the smaller is the share
of labour contracts expiring at =0, the great-
er is the remaining wage increase (I —p)c* to
come and the stronger are inflationary expec-
tations. On the other hand, the ocutput price
jumps upwards to clear the market. If the in-
terest elasticity v of aggregate demand is high
enough, the effect of inflationary expectations
outweighs that of the price level, so that in the
short run output will increase. However in the
long run, when wages attempt to reach higher
consumer prices, output and employment fall
gradually. After the occurrence of the devalu-
ation, wages will keep on rising and output
will keep on falling, until the new steady state
K is attained. So although the long run effect
of a devalnation is contractionary, a fairly
general condition (13) guarantees that the
short run effect is expansionary and part of
this expansion occurs before the change of the
exchange rate.

Since in Figure 2, w gradually rises from
Be* to ¢*, it can be used as a measure of time.
In Figure 2, the adjustment path for the case
of a surprise devaluation, 7,=0, would be
QZK. Thus the area QZGVQ shows the loss
for the postponement of the devaluation. If
the length of period (0, £,) increases, point G
shifts farther from Z on the path 7T and
QZGVQ becomes larger.-So the loss increases
with the time from the change of expectations
to the occurrence of the devaluation. This is
because the unions’ target wages rise when
price increases are expected, causing a con-
stant upward pressure on production costs. As
long as the devaluation is anticipated but not
vet carried out, the terms of trade will remain
at the initial level and the increase in costs will
reduce output.

If the price level were expected to jump up-
wards, the agents would protect themselves
against this by exchanging their nominal as-
sets into commodity stores, which would
destabilize the goods market. Due to this
source of instability, and due to the fact that
the agents expect the goods market to clear,
the price level and consequently output y can-
not jump discontinuously, if #> 0. This means
that at =17, when the exchange rate x is
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raised, output y cannot jump to meet the in-
creased export demand and therefore, domes-
tic expenditure must fall discontinuously. At
time ¢t =1,, the increase in the exchange rate
X reduces the expected rate of inflation = {see
eq. (8)) sharply, so that the real interest rate
r—gx increases and domestic consumption
decreases discontinuously. So far, we have
assumed that only consumer goods are im-
ported. With imported inputs, the dynamics
of the model would otherwise be the same as
before, except that the short run expansion
due to a devaluation would weaker. This is be-
cause the production costs would increase,
thus partly offsetting the producer’s benefit
from higher export prices.

5. Concluding remarks

This paper investigated the effects of a
devaluation in a dynamic context where the
agents’ expectations are rational, and with the
following institutional assumptions. First,
domestic and foreign goods are imperfect sub-
stitutes, so that the domestic price is en-
dogenous and purchasing power parity need
not hold. Secondly, some items in the govern-
ment budget (e.g. interest payments on the
public debt) are fixed in nominal terms, so
that even in the long run changes in domestic
prices have real effects. Thirdly, the central
bank can obtain enough reserves, e.g, by bor-
rowing from abroad, to maintain the fixed ex-
change rate target. Fourthly, the unions at-
tempt to maintain their real wage targets in
the long run, but in the short run when con-
tracts are binding, wage adjustment is incom-
plete. This resembles the institutions of coun-
tries with a centralized wage setting, and it
enables different outcomes from a devaluation
in the short and long runs. We summarize the
main results of this paper as follows.

The dynamic analysis of this paper suggests
that when aggregate demand is interest elas-
tic and the contract periods in the labour mar-
ket are long, there is a trade-off between the
short and long run effects of a devaluation.
Then with an increase in import prices, two
things happen. First, the terms of trade fall
and the demand for home goods increases.
Secondly, since everybody knows that wages
will gradually adjust to higher consumer
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prices, wage-price inflation is generally antic-
ipated, the expected real interest rate falls and
aggregate demand increases. To clear the mar-
ket for home products, the domestic price
must rise and because of sticky money wages,
output and employment rise. In the long run,
a devaluation will raise prices. This will lead
to lower expendiiure, a lower demand for
domestic goods and consequently, through
government money illusion, to a lower level
of output and employment. So in the short
run, a devaluation produces expansion but in
the long run, contraction.

Expectations on a future devaluation raise
output and employment already before the oc-
currence of the devaluation, and at the mo-
ment of the occurrence domestic expenditure
falls discontinuousily, The intuitive explana-
tion behind this is as follows. At the moment
new information on a future devaluation is re-
ceived, unions start pressing higher wages in
response to the anticipated price increases and
consequently, wage-price inflation is generally
expected already before the moment the ex-
change rate is actually changed. These infla-
tionary expectations raise expenditure and ag-
gregate demand, so that domestic output and
employment must increase. The short run ex-
pansion is, however, smaller than in the case
of a surprise devaluation for the following
reason: with expectations on price increases
and with the original exchange rate, wages
tend to rise causing an increasing strain on
production costs. Therefore, the later the ex-

pected devaluation is postponed, the larger..

amount of output will be lost. When the
devaluation is carried out, inflationary expec-
tations will fall increasing the real interest rate
and decreasing sharply domestic demand.
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Appendix
Inequalities (13) and (18) are equivalent as follows:

c+p+vyB 1 s+p — 1 +B|—l<1_8
l1+{c+p+yPu 1-B l+{c+p)p c+p+yp c+p

1-g 1 _(-Bo+p+yP)—o—p . (1-P)y~c~p
c+p o+p+yp (c+p)(c+p+7vB) (o+p}o+p+vB)

(1-B)y—oc~p
(o+p)(c+p-+vB)

= PBu<

= g = (o+p)c+p+yPu<{i—P)y—0c—-p

o+p 1
1+(0+p)u.

= [(o+p)u+11py<y—c—p—(c+p)*p «= B+

We prove formally that in Figure 2, point Q is above the line UU. Then condition (13)
implies that the line UU is above point (B¢*, ¥,), and that output will expand immediately
after the public receives information on a future devaluation.

For interval 0<¢=t, , the initial value T equals zero and the steady state governing the
dynamics is given by (¢*, 7), and for interval t=4, T equals #, and the governing steady
state is given by (¢*, »,). Then noting w(0)=pc*, (15) and (16}, we obtain

w(t)=c* +e Pow(0)—c*'l=[1+ (B~ De P,

YO =y — =2 Wt~ e he0 for 1=,

B+n
PO=5+ =2 (w0 =]+ y(©0) ~ e ——E— [w (@) — TP
B+n B+1
=}7+[w_wl)j’_c*_;_y(g)_}j}em-MC*e—Br for 0<t=<1,.

B+m B+m

The continuity of ¥ at £=1, implies

—1
ylm(ﬁﬁ%‘:l‘ﬁ eBuct =y, — B+ Iwlty) —c*] = hm y()y= Eﬁl (@
B-D¢ . w1 i,
HE e O et
- (1 _en:g)}—)_{,‘ M(emu,—e“ﬁfn)c* +y(0)€‘1!0
B+n
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and
(19) }’(0) me"‘ﬂ"oyl -+ (1 _e-ﬂfu)j]““+ (1 _;?’)Qb C*.
B+n
Given (12), we know that
_ d .
J’z—ym“z . x=x0>0.
dxly=0

Denoting the value of the line UU or (17) at w=pc* by y¥= ¥ +£1~TMC", and noting
(19), we obtain that point Q is above UU: B+n

Y(O) =yt e My — J) >y~
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