The Role of Uncertainty
in a Simple Temporary Equilibrium Model
of International Trade with Quantity Rationing
under Fixed Exchange Rates*

By Ulrich K. Schittko and B. Eckwert

A two-period model of temporary equilibrium with rationing and inter-
national trade under fixed exchange rates is presented, emphasizing the im-
portance of agent’s expectations of future prices and constraints. It is shown
that several traditional comparative statics results are only compatible with
a specific expectational structure. Especially this is the case for the reaction
of the trade balance to exogeneous parameter changes.

1. Introduction

The failure of the price system to adjust immediately to its Walrasian
equilibrium value gave rise to the formulation of temporary equilibrium
models with quantity rationing, starting e.g. with J. P. Benassy (1975),
E. Malinvaud (1977), W. and K. Hildenbrand (1978), and culminating in
the work of V. Béhm (1980). If the planning horizon of the economic
agents is not confined to one period, then the future overshadows the
present in the sense that the agents have to decide now without know-
ing the prices and wages of tomorrow nor the quantity constraints they
will have to face when the future unfolds. The following model of a
small open economy tries to take this situation as a starting point in
a formulation of a simple model with price expectations (depending on
the current prices and wages) and uncertainty concerning future
quantity constraints.

Thereby we can complement A. Dixit’s model (1978) in several
respects. First our model contains an explicit intertemporal formulation
of the consumers’ and producers’ optimizing behaviour, especially allow-
ing inventory decisions.

Secondly we examine the influence of a specified expectational pat-
tern concerning future prices and wages as well as possible random

* Financial support of the Deutsche Forschungsgemeinschaft is gratefully
acknowledged.
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restrictions in the labour market on the optimizing behaviour and the
comparative statics properties of the whole model.

The chosen formulation concerning price and quantity constraint ex-
pectations is sufficiently general to capture the main influences of
these phenomena. Qur results are quite robust against more sophisti-
cated expectational formulations. With regard to price expectations we
use a one-point-distribution, meaning that future prices are expected
with probability one. Individuals have no rational expectation, so that
expectional errors are possible. Quantity expectations are stochastic and
modelled by a discrete probability distribution. A generalization of the
assumed expectational pattern is not likely to alter our results in a
central way.

These enlargements produce several new insights concerning the in-
fluence of uncertainty on the properties of the possible short-run
equilibria. Most of the individual decisions depend essentially on the
expectational parameters. The entrepreneurial behaviour is dichoto-
mized in the sense that the sales- and inventory-decisions are sensitive
with respect to expectations, while the productions- and labour demand
decisions are not. This is not a consequence of our specific expectational
pattern and will be interpreted economically.

Our use of the small country assumption restricts as usual the power
of the model, for it excludes some interesting disequilibrium situations,
which show up in a two-country setting (compare Schittko and Eckwert
(1981, 82, 83)).

To study the intrinsic dynamics would be too lengthy and is left to a
subsequent paper (1982).

2. The basic model

Our economy is a small country which produces its national product
by means of the single nontradable factor labour, whose price is fixed
in the short run.

For the produced good the world product price is given for the small
country, but there are no quantity constraints restricting the goods
market decisions of the country. It can very well happen, that the
domestic goods market is in disequilibrium, so that the foreign trade
absorbs the excess supply or demand. We have then p; =ap}, t=1,2,
so that prices of the outputs are translated by means of the exchange
rate from foreign currency to home currency units. We assume country
specific outputs to be completely substitutable in consumption, so that
we have in fact a single tradable good. Our model is a two-period one,
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in which the economic agents base their behaviour in period t =1 on
the market dates of the present and on their subjectively certain point
expectations concerning prices and wages in period t = 2 and their
random expectations concerning the constraint levels on the labour
market in the future.

The use of a two period model does not mean that the economy ends
after period 2 but rather, that the agents formulate plans only one
period ahead into the future.

The home country has its own money, which is the only asset serving
as a store of value.

Consumption and production decisions are described by means of
representative decision units, the representative consumer and the
representative producer.

2.1. Consumer behaviour

Let us begin with the behaviour of the consumption side. The con-
sumer decisions are the outcome of the maximization of a single, spec-
ified utility function which is defined on the present and future con-
sumption possibilities comprising home and imported goods, i.e.

(1) u (g, My, C, Mo) = u (Xq, X3) = Xy * Xg ,

where x;: = ¢; + M;, t = 1, 2, denotes the consumption of the produced
good at time ¢, which consists of consumption of the home produced good
c; and the imported good M;.

We could have chosen another utility function, say v (u (xi, x2)) =
= log x; + log x2, y a strictly monotone transformation. This utility
function has the special, but important property, that the marginal
utility of consumption in period 2 becomes very large, when the amount
of consumption x» becomes smaller and smaller. This utility function has
an Arrow-Pratt-measure of risk-aversion of one, so that we have risk-
neutrality. Concerning the future market dates the consumer has the
following point expectations

Pz =y (p) =ap;
(2)

wy = e (W) = bw, ,

where p; is the price level and w; the wage rate both in period ¢,
t = 1, 2. The linear functions vy;, i = 1, 2, show the way price expecta-
tions are formed. If a >> 1, then the price expectations of the consumer
are called inflationary; if @ = 1, then they are called static expectations,
and if @ <1, then we have deflationary expectations. Depending on the
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labour market situation in the present, the representative individual
expects a rationing on the labour market in the future (period two)
with different subjective probabilities. That amounts to that the re-
presentative consumer expects with a certain probability not be ra-
tioned, respectively to be rationed at a certain level Lol t=1,2,
denotes the fixed labour supply of the consumer.

The situation can be summarized in the following matrix, where R
denotes a labour market rationing in period ¢ and N* that the consumer
is not rationed on the labour market in period ¢, t = 1, 2.

l R2 N2
R1 1— ds 20}
N1 1—q aq

g: denotes the corresponding subjective probabilities. Let us start to
derive the optimal consumption decisions. If the consumer is not
rationed on the labour market in period one, the employment in period
two, Lg, is a discrete random variable whose probability distribution
is given by

I, with probability g;
@) L, =

I, with probability 1 — q;

Let x9; denote the action of the consumer, if he is not rationed on the
labour marked in period two, and xw the action he chooses, if he is
rationed in that period. Then a random variable X3 can be defined as

{x.'Zl’ if Lo=1
@ X, =

Xop, if Ly=1Dp

Xp is a discrete random variable with probability distribution g,
(1 — qi). Let us now define a transformation by means of

' Xo — X9
(5) Xy = —
2 Xg2 — X321

which posesses a binomial distribution according to

6) X,~B(,aqy)
, [0, if Ly=1.
X2= -
1, i Ig=1ly.

From (5) we obtain

Q] Xp = X, (X3 — Xa1) + Xay -
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As X3 is a random variable, the expected value of the utility function
(1) is a relevant optimality criterion, i.e. our consumer (in case of non-
rationing in period one) has to maximize

® max {x;* [xg+ (xas — X3) Eqy (X))
Ty Ty Tog
s. t.
() % =0,xy53=0,m =0 i=1,2

() pyx;+my=my+wil

(i) poxp =my +wely

(V) Daxp = my + Wyl -
To find a solution of problem (8) we use a standard method of dynamic
programming, i.e. we first maximize with respect to the second period’s
decision variables over the constraint set of period two (given an

arbitrary but fixed decision in period one). So we have to solve the
following maximization problem in case of non-rationing in period one

©)] max E (u(xy, X,)) = max E (u (x;y, Xy(xg — Xg) + Xa) =
Ta1’ Taz Ta1 Top
max u (xy, Xg; + (Xx; — X5;) Eq (X;)) =
o1 Foz
max {x; [xy + (xp3 — Xp1) Eqy (X,)]}
Ty Top

s. t. (iii), (iv) and the non-negativity conditions for the decision variables.

As a solution we find

(10)

As in our simplified set up the labour supply is fixed, the optimal
solution (10) can be derived directly from (8) (iii) and (8) (iv).

We have described the procedure of solving (8) in detail to prepare
for the more complicated decision problem of the production sector.

We recall, that given the (xj, mj)-decision xp; denotes the optimal
decision in period two, if the consumer is not rationed in this period.
Otherwise the optimal decision would be x20. If we substitute the

1 This was pointed out by the referee.
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optimal solution for period two into (8), we obtain an indirect utility
function.

= my + bwl 12
(11) v (xln my, Dy, Wy, 1'2: L21 qd,, a, b) =qy xl * _‘1131—) o
my + bwl 1-2 )
1— Xy —
+( Q1)( 1 ap,

The indirect utility function (11) has now to be optimized with respect
to xi, my, subject to the following period-one restrictions

(12) x;>0,m; =0

13 my 4wl =pyx; +my .

We assume that m; > 0, which holds, if

(14) by b+ (1 -g)bwlb<my+wl .

By making this assumption, which says that the wealth of period one
is greater than the expected labour income of period two, we exclude
boundary solutions. For the optimal decisions we then obtain

x]= 2p, et uih+ta bl + A — gy) bwy L)
(15)

= 1
mi=[my+w ]y —q bwyly) — (1 — q)) bw; ] - -

The partial derivatives of the optimal decisions with respect to the
exogeneous variables are

(16) dx}/3my=12p, >0,
. __bwy -
3x}/9q = 2D, (lo—1)>0.

The last inequality e.g. shows, that the reaction of the optimal con-
sumption decision in period one due to a change in the subjective
probability to be fully employed in period two, is proportional to the
expected unemployment in that period.

Furthermore we deduce

dx}{/da=0

3xy/3b = wi (@ le+ (1 —gq)l) >0

1
2‘p1
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an dx}/dm = — (Upy x1<0
0xf _ @y +P)+ U —a)+bl) o
a wy 2p1 ’

In (17) only the first partial derivative is surprising. Intertemporal
substitution as a consequence of changes in price expectations does not
occur because of our chosen utility function.

The sign reaction of m} can be deduced from the budget condition of
period one, given the sign reactions of x%. In case of rationing in period
one we calculate by a similar procedure the optimal decisions for
period one as

xI = [THO + wy il + gs bwl l:? + (1 — ql) bwl iﬂ]

2 Dy
(18)

= -1
m; = [n10+w111—qeb10112——(1—qz)bwllg)—i—.

if a similar condition as before in (14) ensures the positivity of m}. The
sign reaction to parameter changes can be inferred from (18) like before.
It is evident, that the sign reactions are qualitatively similar to the
previous ones in case of non-rationing in period one, because also in
that case [ is not a decision variable.

2.2. Producer behaviour

Let us now describe the production decision of our economy. We
assume that the profits of period t are taxed fully by the government.
Therefore the representative firm has no initial money balances, but
has an endowment wp of the consumption good, which has been stored
from the last period. The firm plans to sell y; units of the good and to
buy z; units of labour (t = 1, 2).

With a production function f this input is transformed into output
wy, t =1, 2, which is instantaneously available, i.e.

(19) w;=f(z)=hzf,0<o<1,R>0,t=12.

The product is storable, and similar to the consumption sector the
producers anticipate the future market dates by subjective expectations.
Concerning future prices and wages we assume that their expectations
are identical to those of the consumption side. If the producer is not
rationed in period one on the labour market, he expects not to be
rationed in period two with probability gs, (so that his notional demand
would be fulfilled) and to be rationed with probability (1 — gg) at the
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full employment level. That means Z; is a random variable with the
following distribution:
25 (py, wy) with prob. gj
(20) s = .
Iy with prob. (1 — gg)
In case the producer is rationed in the first period, his expectation
concerning the future labour market situation is given by

25 (ps, wy) With prob. gy
(21) Z, =

Ly with prob. (1 — qy) .
The producer maximizes his expected profit over the planning horizon.
To calculate the expected value of the profit function for the case of

non-rationing in period one, we transform the random variables Zz by
means of

r_ Zy— 1l

(22) 2T T, (Dmwy) — I

which is distributed according to B (1, gg), so that we have

, 1, if Zy = z;3 (pe, wy)
(23) Zy =

0, ifZ=1 .

From (22) we obtain

(29) Zo =25 (25 (g, W) — )+ Ly .
We know from the production function, that
woy =h28, if Zy=z,
a)f_)z:hlg, lf 22212,

so that 2 is also random.
As an accounting restriction we have to consider

wg + w; — y; = i; (periodone)
(25) .
Q4+ =Y, (period two) ,

i; denoting the storage activity in period one. The future sales are also
random, depending on Zz. This random variable Y2 can be transformed
by

, Yy — (hlg + 1)

26) Yyi=——— "1 _BQ,q,
2 hz — hid *
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whereby
; 1, if Zy=2z;(ps, wy)
@ ¥, =
0, if Zy=1,.

Again we have to solve (26) for Y.
(28) Yo = Y, (hz§ — k1) + hi§ + i
with

yoy = hz§ + iy, if Zp = 25 (Do, wy)
Y =
y22=hlzg+li, if Zz=l-2

The expected profits to be maximized are

This function is maximized with respect to i, z1,i; and the possible
realisations of the random variables under the technological constraint
given by the production function and the accounting restrictions (25).
In (29) we have a storage cost function r (wy i3, we i) which we assume
to be homogeneous of degree two. That captures the idea that storage
costs grow more than proportionally with respect to storage quantity.
Therefore we can rewrite the cost functions as

(30) T (wy iy, wpiy) = (i) 2r (wy, wo) .

T (w1, we) is a continuous and sufficiently often differentiable function,
which is assumed to be strictly monotonically increasing in w; and ws.
As we know the distribution of Zs and Yz we can rewrite (29) as

(Bl) EUD=piy —wiz — 7w, we)is2 + Pg [@3 Yz + (1 — g3) Uzl —
—wp [gszp + (1 — gg) o] .

To derive an indirect profit function we maximize (31) with respect to
Zg, Ya1, Y22 under the constraints concerning the second period, namely

(32) (D) 220,y =20,ype=0
(i) wgy = hz}
(i) 4 + wyy — Y =0
(iv) @20, 20,Y0=20
(V) wg = hig

(Vi) i 4+ wop — Y =0.
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We obtain the following solution

Wy -1
& 2= (pr )
(4
35) wgp = hIg
(36) yglﬁm;+h(;:2_2h)g_l+mo-y1
(37) Y = oy + hl§ + wy— yy

With the Belp of equations (33) - (37) we can derive the indirect profit
function Il : = max E (II) as
(g Ygy Ypo)

~ w. —_
(38) Il =p;y; — wyzy — 1y (Wy, wo) 112 + Po [q3 (wg + h(ﬁ)e T+

w =
+€D|0—2.11)-I-(l*“!;!3)(0)1'&'hlgﬁ‘0!’0"‘“2':"1)]““?ul?z)["-ifa(—f3 )9 e
@ pzh
+ (1 —gyl] .

Maximizing (38) with respect to the decision wvariables of the first
period z1, y1, i1 subject to

(39) 220,204 20
(40) wy = hz{
(41) e

gives the optimal production, sales and storage plan for period one. By
assuming inflationary expectations i.e. a>1 we ensure i; >0 and
exclude by that boundary solutions of the relevant problem.

If we had assumed linear storage costs or had abstracted from them
at all, our optimization problem would have led to boundary solutions
or to non-uniqueness of the sales and inventory decisions.

The solutions of the maximization problem are then
1

wy e—1
42 Zy =|——
G ! ( pioh )
e
_ wy e—1
@3 wl_h( pioh )
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[4
_ w, Y%e-1 pa-0q
“ w=r{e5) 2rb) T
. pO-a
(45) 11——m.

One can recognize from (45) that the optimal inventory decision depends
only on the difference of current and expected future prices and the
storage costs.

For the partial derivatives of the optimal decisions zj, yi,i; with
respect to the exogeneous variables we calculate first for the labour
demand

(46) 821/812=821/SQ3=821/80-—'_—azy‘ab=0 .

In (42) we see that the current labour demand is insensitive with
respect to the price expectations. This is due to the fact that production
does not take time but is nevertheless surprising at first sight, since
one would expect a positive labour demand impact in reaction to an
increase in the price expectation. If we define a kind of marginal storage
revenue as the difference of the price expectation and the marginal
storage costs, we recognize that the marginal storage revenue decreases
with the storage size. Note further that marginal revenue in period one
is constant and equal to p;. The optimal behaviour of the producer
implies an equality of marginal storage revenue and p;. This can be
seen by an arbitrage argument, i.e. intertemporal profits can be in-
creased solely by changing sales at the expense of the storage level. As
an optimal production plan implies the equality of marginal revenue
and marginal costs and we know that marginal revenue out of sales and
out of storage activity is the same in the optimal solution and equal to
D1, it is clear that the entrepreneurial decision is only affected by the
price of period one,

To put it more precisely: Assume that a producer would increase his
production and his storage by one unit because of a pz-rise. Then this
additional unit of production costs him more than pj, because the
marginal production costs were equal to p; in the producer equilibrium
before the pe-rise. Thus the producer has increased his storage by one
unit at the cost of more than p; money units. If he alternatively would
have reduced his current sales by one unit and have added this unit to
his storage, then the costs of the additional storage unit would have
been p; (the reduction of current sales revenues). Therefore it is sub-
optimal for him to increase his storage by additional production.
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Furthermore we get

3 1 o
@7 = - s T TR
duwy pioh(o—1) pjoh
_1
. 1 wy =1
- Dwy ( pioh ) <0
3 2=t
% 1 wy )e—l wy
48 e =
we 9 py (9_1)( pioh o h (p)2
" 1 ( wy )(9.1_1)>0
—(@e—1)p\ pieoh 4
which show classical labour market reactions.
dyy _ 3 yy
@9 57" g 0
3 P Sy api(l—a)3r/3b
(50) da  2r(w,b) <0, —3p =" 272 >0

Since the production in contrast to storage activity is not affected by
a change of @, we have via wp + w1 — y1 = i; an influence on the plan-
ned sales in period one.

1
1 w ( —1)
GD) e iy = pie—1) ( pieh )9

Dy (1 —a)3r/Ruwy Q“?l,_ 31y

[2 T (wy, b)]2 T Juwy 3wy

=0.

The sales effect of a wage change can be decomposed into a production
and inventory effect. If the production effect dominates, we end up
with a negative sign.

Furthermore we have

1
dy; wy wy )(9—1)
2 3;y PRl -—1) ( pieoh i
1—a 3wy 91,
e — >0.
21 (wy, b) 3py 3y

For the sign specification we used the assumption that the production
effect dominates the inventory effect. In general we can state, because
wg + @y = i; holds, that
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81’1 _ 8y1 awl
38 — 36 ' 5o

(53)
for ¢ = Iy, gs, b, a, w1, p1.

In case the labour demand is rationed in the first period at the level 1
the indirect profit function is

T 2 y w, \e—1
(54) I =py —wly —ry(wy,b)i? + py [y (wg + h(epjh)g &

1
Wa )9—1
@Dy

+wyg—y) + (1 — qy (0] + hlg + wyg — Y] — wy [Q4(
+ (1 — gy kLl

Maximizing (54) subject to the relevant conditions leads to

(55) w, = hi§
_ p1—a ~0
(56) U="3r@,p +THI+@
34 p(1—a
7 U= T T wy, by

For the partial derivatives we derive
ay1/812= 8y1/8q4 =90

api(l—a)dr/db
Irwyiz2 0

Syfda=—p/2r(w,b)<0; By/db=—

o _ Dy (1 —a) /3w, )
(58) Sy o wy=— 5 ([T(w],b)]if >0
1—a .
8y1/8p1=m<0

dy/al; =ohle-V >0 .

From (58) on can see that sales do not react with respect to changes of
I> and g4. The sales decision is optimal, if the equality of the current
price p; and the future price ps minus marginal storage costs holds. This
marginal condition does not depend on l» and g4. An expected price
increase in period two increases the rentability of storage, so that the
storage activity is stimulated at the expense of current sales plans. Cur-
rent and expected future wage increases have a negative effect on the

30 Zeitschrift flir Wirtschafts- und Sozialwissenschaften 1983/5
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rentability of storage, favouring current sales. A current price increase
lowers sales, because the expected future price increase dominates the
current one (@ > 1) so that storage becomes more profitable. Finally a
loosening of the labour demand constraint increases production and
sales plans.

Furthermore we recognize

aml
R

ay1

(59) 913 = ——5

+

; @ =13,qyb,awy, P1.f1 .

2.3. The government sector

The government sector is modelled quite simply. The government
collects the total profits of the production sector and creates money (if
necessary) to finance its parametrically given expenditures p; g. There-
by the money supply becomes endogeneous. The special profit distribu-
tion assumption in this model has, of course, consequences for the com-
parative static results.

3. Equilibria of the Model

Our model consists of three active markets, the goods market, the
labour market and the money market. The latter will be dropped in
the following because of Walras Law. Since only the labour market can
be in disequilibrium at the fixed price vector (pi1, w1), two disequilibria
are possible. The unemployment equilibrium is described by

z (@ mw) — =0 (1, <l

P
L

D - -
(60) Yy (37, wy, wy, @, b) — ?‘ %y (B} %, wy, Mg, @3, b; Iy, I, L) —

—El—g—HB.—_O
.4

where we have used p; = a p}. HB is then the trade balance surplus in
foreign currency and 1y denotes the labour supply constraint. The equa-
tion system (61) now characterizes an overemployment equilibrium

—L+1=0

P - P -
61) ?1 (wy (p] =, wy, wg, a, b; 1y)) — ?1351 (pYm, wy, My, @1, b3 1y, Is, 1) =

T
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with fl denoting the labour demand constraint. It is easy to show the
existence and local stability of these two disequilibria.

Let us now give an effective classification of the equilibria of the
model in (p1, w1) — space. This classification is important, because it
enables us to assign certain parameter constellations to the different
types of disequilibria. Furthermore the classification increases our in-
tuitive understanding of the model. We start to derive the slope of the
labour market equilibrium curve in (pj, wi) — space. An equilibrium in
the labour market is described by

1

(62) z (o w)—($)"’_1 11
1 (P, Wy Ploh 2L

The slope of this curve is given by

3 wy
om

wy
zi (P, wy)) =1 D

(63)

Therefore we can illustrate the equilibrium locus as in fig. 1.

¥
unemployment labour market equilibrium locus
- +
overemploymer.t
3 Pq
fig. 1

The trade balance in case of unemployment (the effective trade
balance) in period one is defined as

p P
L y* 0y 7y, wy, wp, @, b) — =2

(64 HB=-" -

x] (PI T, wl' Tn{)r q2: b; 1_]:.1‘2' 1‘2} —

T °  w 21 (wy, b)

e
P p; [ pr(1—0) ( wy )(9—1) T 1
pioh °7 2p,

b + o (wy bly) + (1 — @) (wy )] —g| .

w2
)

- [my + wl(
From (64) we calculate

30~
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(65) 9HB 1 [ p (1 —a) ( w, )(9—_9—1)( hio —2) ﬂ
dp F 3 r (wy, b) pioh 20—1) )
sl (=) (+)
B2 — @) o (=)
(66) JdHB =i{_ d wy +( wy )9_4( 2—p )ﬁ
d wy Fid 27 (wy, b))2 pioh 2pjle—1)

(=)

b -
—— 1 gk
27, (@elz + ( dz) 2).]

(+)

The first term in {65) and (66) represents the storage effects of the

parameter variation, while the second term in (65), respectively, the

second and third term in (66) represent the effects on the excess goods

supply in our economy. ar
p(1—a

P2 (1 —a) B

Notice first, that the storage effects1 - — ~ and — — 1
T (wy, b) @r (wy, b))2

of (65) and (66) are always of opposite signs. The slope of the HB = 0-
X : dw, 3 HB/3 py

curve in (wi, p1)-space, given by “dp, |HB=0= " 3HBBw,

fore positive, if 'we either assume both storage effects to be dominant

or weak.

,isthere-

So we can specify

U

HB =0
in the unemployment region normally.

8p1

(67) 5w

Note that for special values of the expectational parameters the slope
of the HB = 0-curve in the unemployment region could also be negative.
This can be summarized in the following picture (fig. 2).

A
w
1

HB

n
o

fig. 2
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When the economy faces overemployment the trade balance is
given by

p D =
(68) HB =1 (uy (b} m, wy, wy, @, b3 1)) — - x; (0 m, wy, o, @3, b3 1y, o 1)

s HEL.
T
pi1—a

iPE
4 271 (wy, b)

1
+hl$ +w0—2_i('mo+w111+Q1(bwlL2)+

+ (1 — gy bwy ) — g] ;

For the partial derivatives we derive

W LB o]
(=) (+)
(70) _3HB _p | p(-a)8rBw _
dwy T 2 (r (wy, b))2
(+)

Iy + g bl + (1 —q) bl [ £0

2y

(=)
If we assume the storage effects in (69) and (70) both to be either
dominant or nondominant, we get opposite signs for (69) and for (70). We
can conclude, that
3wy 3 HB/3 py
d9p, |HB=0 ~~ @HB/dw,

which is illustrated in fig. 3.

(71) >0,

Note that for special values of the expectational parameters the slope
of the trade balance equilibrium curve in the region of overemployment
can be negative as illustrated by the broken line in fig. 3.

P
-
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4. Comparative Statics

4.1. Unemployment equilibrium

First we study the influence of parameter changes on the endogeneous
variables Iy and HB, when the economy is not fully employed. The
equation system is given by

KI: = l-l —zi(np’{,wj) =0
(72) 2
K, : = pilyy (py7r, wy, g, a, b) — Xy (pi7, wy, My, @a, b; 1y, L, ) —

—g]l—HB =0
The implicit function theorem gives us the effects of a parameter

change on the endogeneous variables [;, HB in a neighbourhood of the
equilibrium solution. x denotes a special parameter of interest:

AL 3K, dK, K, K>
du JHB x4  OHB du
(73) =— % .
3 HB 0K, 3Ky 0K, 9K,
du 3l du 3y du
whereby

391, QJHB 8HB 31,
For a change in government expenditures we derive by means of (73)
(74) 31/3g=0; 3HBRg=—p}<0.

In a system of fixed exchange rates a change of government expendi-
tures has no influence on the employment level. Since the goods market
is always equilibrated, there exists no transmission mechanism from
the goods market to the labour market. The negative reaction of the
trade balance to an increase of g is obvious. Wage rate policy results in

(75) 811/3w1=821/3w1<0
and
dx; 3z i ( By 3 x4 )
(76 OHBR W =|—- ——————+ — -
) w1 I: 3 ll e] wy + 24 3 wy 3 wy

wy, 3z;  Pi( 3y 3 x; )]>
— _— —_— —_— 0
[ 2p; 9 wy ¥ (4 ( 3 wy 3 wy =
(=) (+)

—_—————

(+)
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In (76) we have 3 y1/3 w1 << 0 for high price expectations. If the goods
market effects are dominant, we end up with a negative sign. A varia-
tion of the fixed labour supply leads to

(77) d,,/3, =0, 3HB/AL = — 21__<0_

The employment level I is independent of the aggregate labour supply
l,. Since unemployment can be measured by

(78) U=y -1,

we can derive the effect of labour supply variations on the excess
labour supply as @ U/3 Iy = 1. As is intuitively clear, a reduction of the
aggregate labour supply causes a reduction of unemployment. The trade
balance reaction is at first sight surprising, since the employment level
in period one is determined by the demand side. But note that a reduc-
tion of the labour supply reduces the expected income of period two,
because the consumer expects with probability ge not to be rationed in
that period. So the expected loss of income in the future has a con-
sumption demand effect in period one. We further deduce the effects of
an exchange rate policy

(79) 0 /Ra=03z/3a>0.
dHB wy Az ., Ol 1 )
(80) Adm (— 2z dx TPl gm a2 P1H)

A devaluation has positive labour market effects. The trade balance
reaction depends on two real and a kind of monetary effect.

1. The real consumption demand increases (labour market effect).
2. The real goods supply increases. 3. The consumption demand in
foreign currency decreases nominally. The trade balance reacts posi-
tively if the labour market induced consumption effect is dominated by
the two remaining effects. Depending on the price expectations an op-
posite sign specification of (80) could be reasonable. Finally we examine
the influence of changes of the expectational parameters a, b, gz, gs on
the unemployment equilibrium of our model.

(81) 9L/3a=0, 3,/db=0, 3diY/3g=231/3q =

(82) =pt—5.

3a <o
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3 HB Py QU 1 -
(83) W=—;—a—;—2—n(42w112+(1—%)w1lﬂ)
-~ 1 P2(1—a)31/3b B
T 2n 2
(+)

1 =
T Taa (@welh + (1 —g) wy b)) =0

~

=)

(81) tells us that expectational variations do not affect the employment
level of our economy. In our regarded disequilibrium the employment
level is according to (72) demand determined. The labour demand
however does not depend on expectations. Increases in price expecta-
tions lower current sales plans und worsen thereby the trade balance
(compare (82).

Higher wage expectations increase storage costs and thereby current
sales plans as well as total current consumption.

If the positive storage effect is dominated by the consumption effect,
then we have a negative sign in (83).

(84) 9HB/d gy = — bw, (I — ) <0, dHB/3gg=0.

2r

The expectational parameters have no influence on the entrepre-
neurial labour demand decisions, so that the level of employment does
not vary when expectations change.

This is due to the fact that in our model production does not take time.
The trade balance however depends sensitively on the price-, wage-, and
constraint expectations.

4.2, Overemployment equilibrium

In this type of equilibrium which is described by (85) the employment
level is given by the fixed labour supply 3.
(85) Kslz—fl']—ll:ﬂ
Ky: = p} [y (P} 7, wy, 0, @, B; 1) — x; (Y v, wy, mg, Gy, b3 1y, By, 1) —
—gl—HB=0.

As endogeneous variables we have f1 and HB. The comparative statics
properties can be obtained like before and are summarized as follows.
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For a change in government demand we have
(86) di/dg=0, dHB/3g=—p:<0.

Wage rate policy results in

LA w, =
(87)
‘ duy 1 z
3HB/8w1=p1 5w, *—(ﬁ“ [-’-1+C11b12+(1—‘h)b12])
D2 (1—-adrdw 1 =
- = Lo o _( — [11+q1b12+(1—q1)b12])20
(+) -
dD (2_@) 1
(88) B [N <o,
dw, zpjoh aploh(e — 1)

Dy, denoting excess labour demand.

These multipliers lend themselves to a completely analogous inter-
pretation as the preceeding ones.

A change in [ gives

(89) 3iL/3l,=1; JHB/3L =p} 381{1

L

1 -
T Toa [wy (1 + g bw)] =0 .
An exogenous increase in the labour supply stimulates sales plans as
well as consumption demand. The net effect depends on the relative
strength as shown in (89).

Exchange rate policy leads to

3y P}
_1__},71_741%0

(90) 91/3x=0; 9HB/3n=7p! =

where the sign of the trade balance reaction depends on the price ex-
pectation.

The higher the price expectation, the more likely a negative trade
balance reaction will follow. This atypical result underlines the impor-
tance of expectations.
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1
3] Wy e—1
91) SDL/SW ZGT [(——) = ll

>0.
npieh

For the influence of a change in the expectational parameters we cal-
culate

(92) 31/3a=2310/ab=2010/0¢g =0
(93) SHBRa=p Y <o
1 aa

8HB [ By 3x\| _ _,[—=#apid—a@371/ch 3x; 1

©®) 33 *{pl(ﬁ_"afb“)]_z’l[ 2 ~ 5 | =0
(+)
L ! b(ly — I <

(95) 3¢, ~  2a wyb(ly — 1) <0 .

We recognize that the reaction of the trade balance essentially depends
on the expectational parameters, while the labour market situation is
not influenced by expectations. In a model with an explicit temporal
production structure, which we will present in the future, of course,
this conclusion does not hold.

5. Concluding Remarks

Though our model has a dramatically simplified structure, it became
evident that expectations play a significant role in classifying the effec-
tive equilibria and for the results of comparative statics. As a conse-
quence of our specification of the production process mainly price expec-
tations are responsible for the qualitatively different results. Since the
production and labour demand decisions do not depend on expectational
parameters in our model, the influence of these parameters shows up in
the trade balance only via the goods demand decisions. Even very
traditional results concerning the effectiveness of a devaluation can be
upset by our simple expectational structure. Wage expectations would
become more decisive, if the production process is specified differently.
We saw that contrary to Dixits’ results even in the case of fixed ex-
change rates the trade balance shows different reactions depending on
the kind of expectations. The expectations concerning the labour market
constraints would also play a more distinctive role, if we would admit
goods market rationing. On this question work is in progress.
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Summary

In a two period model of temporary equilibrium with quantity rationing
and international trade under fixed exchange rates expectations concerning
future prices and constraints play a significant role in classifying the effec-
tive equilibria and for the results of comparative statics. If the production
sector can hold inventories (as in our model), the expectational structure in-
fluences significantly the sales but not the production and labor demand
decisions. This surprising result depends on the way the production process
is modelled, revealing the role of an atemporally formulated production
structure.

Zusammenfassung

In einem temporiren Gleichgewichtsmodell einer offenen Volkswirtschaft
mit Mengenrationierung (bei festen Wechselkursen) spielen Erwartungen be-
ziiglich zukiinftiger Preise und Mengenschranken bei der Effektivklassifika-
tion der Gleichgewichte und fiir die Resultate der komparativen Statik eine
wichtige Rolle, Wenn fiir den Produktionssektor Lagerhaltung zugelassen
wird (wie in unserem Modell), beeinflulit die Erwartungsstruktur signifikant
die Verkaufs- aber nicht die Produktions- und Arbeitsnachfrageentschei-
dung. Dieses iiberraschende Resultat hingt von der Art der Modellierung
des Produktionsprozesses ab und offenbart die Rolle einer atemporal formu-
lierten Produktionsstruktur.
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