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ABSTRACT

The paper demonstrates the role of inflation as one of the
major causes of inefficiencies in international trade. In a
model of international trade among two overlapping generations
economies it is shown that opening up trade between the two
countries may change an efficient autarchic situation to an in-
efficient free trade equilibrium and that all agents of one
country are made worse off under free trade. Furthermore, in-
efficient international competitive equilibria can always be
improved upon through price distortions and/or quantity cons-

traints, but never by choosing a constant exchange rate.
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1. INTRODUCTION

Among the many fundamental insights of the pure theory of
international trade one finds the result that free trade among
any two countries can be no worse than autarchy and that free
trade equilibria are Pareto efficient (e.g. Dixit/Norman 1980).
The first statement which implies universal gains from trade
has to be modified appropriately if there is a diversity of
consumers. However, all results on gains from trade hold true
for an arbitrary finite number of commodities and agents. This
yields in particular efficiency results for models with inter-
temporal trade and/or uncertainty with the appropriate redefi-
nition of commodities. Formally speaking, all of these results
are special cases of the fundamental welfare theorem. Inefficien-
cies in trade are therefore mostly attributed to market imper-
fections such as quotas, tariffs, currency restrictions, ex-

change rate or price rigidities.

In contrast to the pure theory of international trade,
monetary theory treating questions involving money and other
assets, interest rates, and inflation, essentially requires an
infinite setting, since finite economies will not assign posi-
tive competitive equilibrium values or prices to assets in
general. It has been known for some time (Samuelson (1958))
that the fundamental theorem of welfare economics fails in
general in infinite economies. For the case with international
trade Gale (1971) in a seminal paper indicated the fundamental
difference of efficiency of free trade equilibria in infinite
economies to the standard finite case of the pure theory. It
is the purpose of this paper to investigate further the sources

of inefficiency in international trade and provide some struc-



tural insight. According to our present understanding this can
be done within the framework of a stationary two country world
economy where each country consists of a simple overlapping
generations exchange economy. In order to keep the presentation
as simple as possible production and population growth are ex-
cluded. But they could be included in a straightforward manner
without altering the results of the paper in a fundamental way.
The paper provides a structural characterization of the sources
of inefficiencies in international trade. Moreover, we describe
institutions or policies which can be used to Pareto improve
competitive international equilibria. More specifically, it is
shown that opening up trade between two countries may change

an efficient autarchic situation to an inefficient free trade
equilibrium and that all agents of one country are made worse
off under free trade. Furthermore, inefficient international
competitive equilibria can always be improved upon through price

distortions and/or quantity constraints, but never by choosing

a constant exchange rate.

The literature of the past decade includes some attempts
at the issues treated in this paper, notably Buiter (1981),
Dornbusch (1985), and Persson (1985). Most of these contribu-
tions, however, use a much more elaborate asset structure as
well as active government policies, capital formation, and
population growth. Since, in our view, these additional features
seem to cloud the essential sources of the failure of Pareto
efficiency, it is hoped that the rigorous and complete treat-
ment of the simple stationary exchange case will help to bridge

the gap between pure and monetary trade theory.



2. THE MODEL

We shall consider a world consisting of two countries, each
of which is described by an overlapping generations model. Gene-
rations live for two consecutive time periods, and for simplicity
we assume that there is only one good available in each time pe-
riod and only one consumer in each generation. The two economies
are described in detail below. To facilitate notation we employ
lower case letters for variables and parameters of Economy 1

and upper case letters for Econony 2.

ECONOMY 1. There is a countable infinity t = 1,2,... of time

periods and a single good available for consumption in each

period. For each t there is a consumer (*'the agent born at time
t'") who consumes in periods t and t+1. Consumer t is character-
ized by his consumption set Xt’ his utiltty function u, :Xt<*$R,

and his Znitial endowment e_ € Xt.

t

To get as simple and transparent a model as possible, we
assume that the consumers t = 1,2,... are all identical with
X = z, u, = u strictly monotone, strictly quasi-concave and
differentiable. Moreover, we shall be rather explicit on the

initial endowments:

ASSUMPTION e. The initZal endowment of every consumer t 21 zn

ECONOMY 1 is such that e * 0 and

-u;(e) + ué(e) > 0.

Recalling that u'(e) = (u%(e),ué(e)) is the gradient of the
utility function and e = (e1,ez), we see that the vector (-1,1)
points into the preferred set at the point e. The assumption

prescribes a certain relationship between preferences and en-



dowments. With his initial endowments, the consumer will want
to trade at the prices (p1,p2) = (1,1), giving up some consump-
tion of his endowment in the first period of his life in return
for the same amount of the good in the second ('"the consumer

wants to save for his old age").

To complete the model, we need an initial zero'th consumer
living only in period 1. This consumer is characterized by a con-
sumption set X = [R_, a utility function u, on R,, which may be
taken to be the identy map, and an initial endowment e, € R, -
Finally, we endow the initial consumer with a positive amount m
of money. We shall see that the presence of this initial money

endowment is needed if there are to be interesting equilibria

in the model.

A competitive equilibrium in ECONOMY 1 is a pair

t

((Xt)?=0,(pt):=]), where for each t 2 0, x is a feasible con-

sumption for consumer t, and for each t 2 1, p, > 0 is the price

t
of commodity t, such that

(i) individual utility maximization:

(a) for t

0 - - -
0, x° maximizes u_  subject to p;x° s Pie, *m,

v

(b) for t , xt maximizes u subject to

1
t t

t
PeXe * Pre1Xesq

RETIRL T I

t
Pi€t

{(1i} feasibility: For each t

nv
-

]
A competitive equilibrium is quasi-stationary if xt = xt = X,

all t,t' 2 1, and stationary if it is quasi-stationary and

it

Py = Dys p, all t,t' 2 1.



PROPOSITION 1. If ECONOMY 1 satisfies ASSUMPTION e, then there

ig a stationary equilibrium with X # €.

Proof:
Consider the problem Max {u(x)lx1+x2 s e1~+e2}. By our assump-
tions on the utility function, this problem has a unique solu-

tion x with X, +X, = e, te,. ASSUMPTION e implies that x=*e,

1
since the set {x'|x% x5y = ey +e2} contains points for which

u(x') > u(e).

Let x° = ey - Xy > 0, and let xt = (x1,x2), t 2 1. Then

(xt):=0 satisfies the feasibility condition (ii). Defining

(pt)ut:1 by Py =Py = --- =P = m/(e1 -x1), it is easily seen

that we have a stationary competitive equilibrium.
a

In the remainder of this section on ECONOMY 1, we introduce
some auxiliary concepts and some additional assumptions which
will allow us to give an intuitive graphical illustration of
stationary and quasi-stationary equilibria and of the points to

be raised in the following.

Define the excess demand z(D.,Py4q) € R? of consumer t for

t 2 1 by the condition that z(pt,pt+1) +(et,et+1) = (xt,xt+1)
solves the problem

Max u(xt,xt+1)
(1) subject to

<
PeXe ¥ Pra1Xes1 = Pe®e T PeCter
3 3 1

Then z{pt,pt+1) satisfies Walras' Law ptz1ﬁﬁfpt+1)+pt+izzu%’pt+1)
= 0 and is continuous at all (p,,P.,q) € RZ,. Moreover, z de-

pends only on relative prices which we define as 6, = pt/pt+1'

The first coordinate of z(pt,pt+1), considered as a function of



relative prices only, is written as ;(et) and is called eméess
supply. For the graphical arguments, we assume throughout that
E(et) is non-positive, that Z(Bt] = 0 for some Bt > Q0 and that
S is C! and strictly decreasing. Let s = s ' be inverse

excess supply, i.e.
S(Zt) = {etlzt = s(et)},

then s is C!' and strictly decreasing. We can define the

offer curve as a function from supply in the first period 2

to demand in the second by
d(zt] = —s(zt)zt.

Clearly d : R_ » R, is C' and decreasing. It may look as the

offer curve in Figure 1.

Figure 1



It should be noted that the assumptions made on the offer
curve (in particular the monotonicity of excess supply) does not
follow from standard assumptions on consumers' characteristics
and indeed are violated in a great number of cases. Therefore
the graphical arguments in this paper should be taken only as

an illustration of the arguments behind the results.

N\
If ((xt)?zo,(pt)?=1} is a competitive equilibrium then the

sequence (zt):;1 with ¢ T X; - ei, t 2 1, satisfies

(a) z, * m/p1 = 0

(b) Zesy * d(:t) =0 t 2 10
Conversely, let (zt):;1 be a sequence satisfying (a) and (b)
above, and define &t):zo by x° = e, - 295 xt = (z,,d(z)) + e,
and let (pt)t=1 be defined by p, = —m/z1, Proq = ptzt/d(zt).

Then ((xt)?=o,(pt)?=1) is a competitive equilibrium. It follows
that a stationary equilibrium is obtained where the offer curve
interéects the half-line {A{-1,1)]A 20} (point A in Figure 1).
The existence of a stationary equilibrium in our graphical case
is easily established. ASSUMPTION e implies {d"(0)] < 1, since
d'(0) =-s(0) »>-1, and d(zt) > ™ as z, tends to its minimum

value.

ECONOMY 2. The second economy is similar to ECONOMY 1 in its
construction. For each t 2 1, there is a consumer with consump-
tion set X, = 22, utility function U :[R2 + R and initial endow-
- t ot 2 > . .
ments E. = (Et’Et+1) € R%. All consumers t for t 2 1 are identi

cal, but they differ from the corresponding consumers in ECONO-

My 1.



ASSUMPTION E. The initial endowment E = (EY’EZ) of every con-

sumer t in ECONOMY 2 Zs such that E % 0 and

Uj(E) - UL(E) > O.

ASSUMPTION E implies that moving from E in the direction
(1,-1), that is giving up goods tomorrow in return for goods

today, will result in a preferred consumption.

Finally, there is an initial consumer in ECONOMY 2, charac-

terized by consumption set XO R+, utility function UO on R

¥
(which again without loss of generality may be taken as the
identity map) and an initial endowment.EO > 0. Finally, we assume
that the initial consumer has a money debt (or a negative money
endowment) M < O to be paid from the income P1EO in period 1.
This somewhat unusual assumption, which parallels that of a po-

sitive money endowment in ECONOMY 2, will be commented upon at

the end of this section.

A competitive equilibrium in ECONOMY 2 is a pair
T, co
((X )t=0’(Pt)t=l) such that
(i.a) for t =0, X° maximizes U, subject to P]X° SPE,+ M

(i-b) for t21, Xt maximizes U subject to

t <pgEgt. P, gt

PeXe v P t+1 = "tTt +17t+1

e t+1 X

(i1} for each t 2 1,

t-1 t
Et * Et'

>
+

e
il

Quasi-stationarity and stationarity of equilibria are defined
as above. We have the following counterpart of PROPOSITION 1, the

proof of which is left to the reader:



PROPOSITION 2. If ECONOMY 2 satisfies ASSUMPTION E, then there

is a stationary equilibrium with X # E.

For the graphical illustration of ECONOMY 2, we define
excess demand Z(Pt,Pt+1)as for ECONOMY 1. Let S(Gt) be the first
coordinate of Z(Pt,Pt+1) considered as a function of the price

ratio Op = Pt/P Assume that S is C! and strictly decreasing

t+1°
with non-negative values, and S(Ot) = 0 for some Gt > 0. As
above, we may define an offer curve D:[R, - R_, considered as

a function from demand Z, in period t to supply in period t+1, by

D(Z,) =-2,5(2,)

where S = S~ '. The offer curve is C' and strictly decreasing.

It may look as the curve in Figure 2.

Ry
0 Zt
B
D
-E1 ————————————————————————— —

Figure 2



If Gxt)?=0’(Pt)?=1) is a competitive equilibrium, then the

t .t > 1,

sequence (Zt)t=1 with Zt = Xt-Et, t 2 satisfies

(A)  Z,+M/P, =0
(B)  Z,,,+D(z,) = 0.

Conversely, any such sequence (Zt):=1 corresponds to a competi-
tive equilibrium. It follows that a stationary equilibrium is
obtained where the graph of D intersects the half-line

{x(1,-1} x>0} (point B in Figure 2).

The introduction of positive money endowments in ECONO-
MY 1 and negative money endowments - or the existence of debt
- in ECONOMY 2 at period 1 needs some explanation. The princi-
pal reason for this assumption is that existence of a stationary
equilibrium under autarchy would not obtain otherwise. This is
rather easy to see. In ECONOMY 1 young consumers wanting to save
in period 1 could not buy any durable commodity to represent
this saving. In ECONOMY 2 young consumers wanting to borrow could
not increase their consumption in period 1 anyway, since the

0ld consumer would consume all of his endowment himself.

Opening up trade between the countries might remedy this
situation. On the other hand, it would give us a result about
the beneficial effects of trade too cheaply, that is to say,
since free trade equilibrium would be superior to autarchy al-
ready by the fact that under autarchy only the situation where
everybody stays at his initial endowment is a feasible allocation.
We have chosen the present model with exogeneous money and debt,
so that in each of the economies under consideration, equilibria

under autarchy exist.



3. INTERNATIONAL COMPETITIVE EQUILIBRIA

In this and the following sections we consider the situa-
tion of trade between the two countries introduced in Section Z.
As in the previous section we shall be mainly interested in
quasi-stationary and étationary equilibria since these equili-

bria are the easiest to visualize.

Free trade between the two countries without restrictions
of any kind implies that the two national price systems (pt}c::1

and (P must be identical up to the nominal rescaling given

OO
t)t=1
by the exchange rate between the two currencies. This essen-
tially means that there is an internaticnal price system

(=]
(m¢) o, such that consumers of generation t, indevendent of
their country of residence, may perform any net trade
t _ t t . . t t .
z7 = (ty,ti,) satisfying m oo+ 7, 0/, £ 0. In this case,
the two domestic price systems (pt)?=1 and (Pt):=1 must conform

to the international price system in the sense that

Pe/Pray = 8¢ = Te/Teuy = O = Pe/Pray
for all t 2 1, i.e. relative prices (or, what in the present
simple model amounts to the same thing, interest rates) are the
same in the two countries. Moreover, the exchange rate w, at
any time t 2 1 must be constant, since

Py O¢Prer _ Peag

w, = 55— = = = @ .
t Pt GtPt+1 Pt+1 t+1

Nominal prices, however, may differ due to the influence of the
initial positive or negative endowment of domestic money in

each country. For the definition of an international competitive
equilibrium it is not necessary to write out both price systems
separately. One can always choose 7, = P, for all t 2 1 and

define the exchange rate appropriately.



A quadruple ((xt)t=0,(xtfz=0,(ﬂtf;=1,w) is an iZnternational

competitive equilibrium if

(i.a) x°(X°) maximizes u, (U)

subject to

(11'1)(0 s TT1E° + wM)

(i.b) for t

v

1

xt(Xt) maximizes u(U)

subject to

t t . t t

TeXe T Tea1Xe41 = "€ Y Tee1%¢4
ot t . t t

(”txt T Xpeq S TEL S Trt+1Et+1)

(ii) for t 2z 1

t-1 t-1, t,yt _ t-1_ . t-1_  t _t > 1
X{ +)(t +xt+X = e/ +Et +et+Et for all t 2

An international equilibrium is
t _ ot t t! Vs . .

=x , X =X for all t,t' 2 1,and it is called stationary
t t’

if also 7~ = 4 for all t,t!

called gquasi-stationary if
X

nw

1.

Comparing the definition of an international competitive

equilibrium with those of autarchic competitive equilibria in

the preceding section, we note that if each economy has a sta-
tionary equilibrium (say x and X), then there is a stationary
international equilibrium with bundles (x,X). Such equilibria

are trivial in the sense that the two countries do not trade

(or at least need not trade) with each other. Moreover, a sta-
tionary international equilibrium will typically be of this kind.
In order to have international equilibria with non-zero inter-
national trade we must consider the larger class of quasi-sta-
tionary equilibria. The following theorem provides a structural

characterization of quasi-stationary international equilibria.



THEOREM 1. Assume that the two ASSUMPTIONS e and E are satis-—
fied, and let x(X) be the unique autarchic stationary equili-

brium ©in ECONOMY 1(2). Then:

(1) There exists a stationary international equilibrium with
bundies (x,X).

(2) 1f tx1 -e1l > |X1-—E1|, then there exigts a quast-sta-
tionary equilibrium with bundles (;,;) and a price system
(Ft)?:1 such that ;t/;t+1 = et =8 <1 (an infla?ionary equi-
librium).

(3) 1f ix1‘-e1| < |X1-E1!, then there exists a quasi-sta-
tionary equilibrium with bundles (Q;Q) and a price system

= gt =08 > 1 (a deflationary equi-

A A A
(ﬂt)tz1 such that ﬂt/wt+1

librium).
(4) Any quasi-stationary (x',X') is of the type described

under (1) - (3).

Proof:

Assertion (1) was established above. For (2), suppose that

[x1 —e1| > {X1-E1|, and define total excess demand c(wt,wt+1)
by

C(ﬂt’ﬂt"']) = Z(ﬂtyﬂt+1) + Z(Trt,nt"’!).

Consider a variation in Ty for fixed Ter] = 1. If Te = 1, then
z{1,1) = x-e, 2(1,1) = X-E, so by assumption C1(1,1) < 0. For
Te going to zero Z](wt,1} tends to + e« whereas z‘(ﬁt,I) is
bounded from below by -€. Consequently, £1(ﬁt,t) > 0 for T
small enough. It follows from continuity that 51(3,1) = 0 for
some 6 < 1. Then ; = 2(5,1) +e, ; = 2(5,1) +E are quasi-station-
ary equilibrium bundles with the price system (:t):=1 given by

~ T\t
Ty = (t1/e)".



O (Walras Law), it

~

1P X% &y

Since 8o+ 1 and 321(E,1) + zz(g,l)

1

follows that 21(3,1) * —22(3,1). Hence, +e,

showing non-triviality of (?,i).

The proof of assertion (3) is similar to that of (2) and
is left to the reader. Finally, to establish (4), suppose that
(x',X") is a quasi-stationary equilibrium with price system

(ﬂé)?=1. If xy - e; # 0, then

=

- ]
e, ) £ .
L]
Tte1

=
— -

for any t, so 8% = 8' is independent of t, and (x',X') must be
either stationary (8'=1), inflationary (8' < 1), or deflationary
(6'>1). If xj-e; = 0, then -(x}) - e,) = (mi/m )xj-ey) = 0.
Hence, x' = e, and by ASSUMPTION e, w //n! . < 1 for all t 2 1.

t+1
Feasibility (ii) implies

and Walras Law vields
(YT B ¢ (X3 Ep) = 0

so X' = E. However, by ASSUMPTION E this means that ﬂé/ﬂ%+1 > 1

for all t 2 1, a contradiction showing that x{ ey ¥ 0.
[u]

Broadly speaking, the theorem says that apart from the no-
trade equilibrium, where each country takes care itself of the
necessary borrowing and lending, there is at least one additional
quasi-stationary equilibrium. There borrowing between genera-
tions is abolished. Instead generation t in ECONOMY 1 lends the
commodity at time t to the same generation in ECONOMY 2 and
gets it back with (positive or negative) interest in period

t+1. The quasi-equilibrium will be inflationary if under autar-



cy the supply of the good from the young (savers) in ECONOMY 1
exceeds the demand from the young (borrowers) in ECONOMY 2,

and deflationary otherwise.

Assertion (1) of the theorem, i.e. that the autarchic
equilibrium is also a stationary international equilibrium,
contrasts markedly with classical trade theory. There interna-
tional trade usually results in different, in certain cases
even superior allocations. Here, however, this feature depends
among other things on the simple structure of our model (cf.
the remark in Section 2).With more than one good in each period,
the autarchic equilibria would typicélly not be an international

equilibrium.

The geometry of international equilibria is a straight-
forward exercise once the offer curves d(zt) and D(Zt) for the
two countries are given, as illustrated already in Figures 1
and 2. Aggregate excess demand Z(ﬁt,ﬂt+1) + (M, Te,y) is found
in Figure 3 by adding the two vectors obtained as intersection
of d, resp D with the line {(z],zz)iﬂtz1 LU P 0}. The
aggregate offer curve denoted d +D intersects the line {A(-1,1) | A € R}
in B corresponding to the trivial stationary equilibrium. In
the diagram it passes through the origin for some price ratio

g < 1.

In our previous discussion, we have already touched upon
the welfare aspects of opening up international trade. As will
be seen presently, the situation in the infinite horizon model
of international trade is strikingly different from the classi-
cal finite horizon case. In order to discuss welfare questions,
some further terminology is needed. An international allocation

is a pair ((xt):=o,(xt):=0) where xt(Xt) is a bundle for gene-



1'Zt+1’2t+1

d z + Z

t+1 t+1

Figure 3

ration t in country 1(2). The international allocation is
feasible if it satisfies (ii) above. A feasible allocation is
Pareto-efficient if there is no feasible international alloca-

. —f ., =t
tion ((x )t=0,(X )t=0) such that

u (x°) 2 u (x%), U (X%)

v

U, (X°),

Ux®, t 21,

u(xh 2 uxhH, UEhH

nv

with strict inequality for some generation t 2 O in some

country.



~ A

THEOREM 2. Let (x,X) be a quasi-stationary equilibrium with

. ~ =) X ~ ~ ~ ~ o>
price system (ﬂt)t=1’ such that x > 0, X > 0, and ﬂt/ﬂt+1 = Gt
igs independent of t. Then the equilibrium allocation ts not

Pareto-efficient ¢f and only if 8, < 1.

This theorem is an easy consequence of standard results on
efficiency in infinite horizon models which obviates a demon-
stration (cf.e.g. Balasko and Shell {1980)). However, in our
simple model a direct proof is straightforward and it may be

instructive.

Proof:
Let P(x)(P(X)) be the set of bundles at least as good as x(X)

for the consumers of generation t 2 1 in ECONOMY 1(2), and let

S = P(x) - {x} + P(X) - {X}.

It is easily seen that the allocation ((;t):=1,(§t)?=]) with

e ~ 5 Y . < s . . .
X = X, Xt = X, t 2 1, is inefficient if and only if there exists

*© : >
¢)e=q with e, 20, all t, e, > 0, some t, and
(~€t’et+1) € S for all t.

a sequence (¢

Sunpose that ;t/; < 1. Clearly, (;t’;t+1) supports the

t+1
set S for each t. Consequently, there exists € > O such that

(-e,e) € S, and the constant sequence (e,e,...) satisfies the

above conditions.

~

If Te

-~ ~

+
Tefe 7 Tee1%t+1

/Trt+1 > 1 and (e is a sequence as above, we have

t)t=1
0 for all t. Hence,

~

~ ~ )
. ﬂt . ( nt ] S ( Ht )te
t+1 t ~ t-1 = \~ 1°

Te+l e+ Tt+1

v
v

Therefore, contradicting that (_€t+1’€t+2) €S

E > oo
t+1 !
since S is bounded from below by -e +E .



If ;t/“t+1 = 1 and t is such that e, > 0, then

5, f 0. Th h Toq i

€re1 > €4 + 6, for some 6. > O. Thus, the sequence (e ),y is
increasing. If it is bounded, it converges to some €q > 0, but
then (-e ,e ) € S contradicting strict quasi-concavity of the util-

ity functions. It follows that (Et):=1 is unbounded, so again

we have a contradiction.

THEOREM 2 points to a fundamental difference between the
welfare theory of international frade in the present set-up and
the classical results. In our model, free trade may result in
a Pareto-inefficient allocation. This,of course, does not mean
that "trade decreases welfare' since the utility of one coun-
try's citizens is improved while that of the other country's is
diminished. But the result, striking enough in itself, indicates
that the traditional institutions for achieving Pareto-efficien-
cy fails {or at least may fail in a considerable number of si-
tuations} when futures markets or capital movements are included
in the model. The failure of free trade to assure intertemporal
efficiency poses the problem of designing institutions which

achieve efficiency. This is the topic of the following sections.

4. RATIONING EQUILIBRIA AND THE IMPOSSIBILITY OF IMPROVEMENT

In the previous section we found that in some situations
international free trade may lead to Pareto inferioi alloca-
tions. The notion of a Pareto improvement in overlapping ge-
nerations models involves a change of bundles for infinitely
many agents. In the proof of THEOREM 2 it was shown that a

Pareto improvement could be enforced by direct intervention.



Since direct intervention in most cases is informationally
costly and therefore usually not desirable, it is important

to investigate, whether some Pareto improvement may be achiev-
ed by a proper institutional arrangement. This institution
cannot be the market, of course, which produced inoptimality

in the first place.

The particular institution of trade at non-Walrasian
prices plus rationing almost suggests itself, since voluntary
but restricted exchanges seem to be an institution which inter-
feres as little as possible with the market mechanism while
still producing a different set of equilibria. Moreover, in
the context of a closed i.e. a one-country overlapping gene-
rations model, it was shown by B8hm and Puhakka (1985) that
rationing equilibria can achieve improvements over competitive

equilibria.

" Defining an international equilibrium with quantity con-
straints we follow the standard concept as originally suggest-
ed by Dréze (1975). Quantity constraints for each agent
t = 0,1,... take the form of upper and lower bounds on net

trades, thus excluding forced trades for any agent. Hence, a

list (rt,Rt):=0 such that r® = (z%,?g) € R?* with E: 0 £ F:
(R® = (R,RY) € R? with R} 202 R{ respectively), and
t _ t =t . t -
T = T 4 t t _ t t
) (_t,rt) € R* withr- 20T, r = (zt’£t+1)’
-t _ =t = t — . =
T (TrTee)> t 21, (R = RE,RY) € R* with Rt < 0 s RY,
t _ ot ot =t =t =t
R (R{sRiq)s> R = (RL,R.,(), t 2 1, respectively) defines

a system of quantity constraints in the twec economies.

. t t t t o [~ -] .
A list ((x ):=0,(X )?=0(r R )t=0’(“t)t=1’w)]5 an

international equilibrium with quantity constraints if



(i.a) x% (X°) maximizes u, (U))

subject to

0

(=]
A
]
(=]
1
o
o
A
al!
o

W1X° < 1,e

1 +m, T

(m,X° s T, E? + wM, R}

A
e
(=]

1
tm
o
iIlA
Jﬂ
L —

(i.b) for t 1:

ny

xt(Xt) maximizes u(U)

subject to

t t < t t
TeXe © Tee1Xe+1 = "¢ * Tee1%t41
rtocxt o et g5t
t t t t
<
TeXe * TearXear 3 "B * 1Bl
(ii) for t 2 1:
t-1 t-1 t t t-1 t-1 t t
+ =
Xt Ke *Xe*rX{=ef *EL te +E{
(iii) for t 2 1:
(a) if xz-—ez = F; or Xz —EE = Ez some T € {t,t-1},
then
T T T T T T
Xg-ey > 1, and X, -E > R oall 1 € {t,1-1},
(b)Y if x;-e; = IE or X; -EE = R; some 1 € {t,t-1},
then
T T =T T T =T
Xp-e, <71, and Xt--Et <R, all t € {t,t-1}.

The definition of an equilibrium with quantity constraints
in the context of overlapping generations may seem rather in-
volved. However, it is a straightforward application of the
definitional criteria given by Dréze (1975) to the present
model. Comparing the definition with the one of an international

competitive equilibrium in the previous section, we note that



the main difference is due to the presence of the quantity
restrictions (rt,Rt) which restrict the set of feasible net
trades of generations t-1 and t present at time t. Condition
(iii) states that quantity constraints in the (single) market
at each time t should not be binding on both the supply and
the demand side simultaneously. This is the usual onesidedness
condition. Hence, all equilibria with quantity constraints
preserve the features of voluntary trading and of one sided

rationing.

Some properties of the institutional framework of a ra-
tioning equilibrium may deserve some éomments. Following the
tradition of Dréze (1975), Malinvaud (1977) and Benassy (1975)
we assume that there is a particular medium of exchange, money.
Trade takes place in markets for the single good at any parti-
cular time t against money. Moreover, money sServes as a store
of value, so that generation t has access to the market for
goodé at time t+1. Since every generation t 2 1 has no initial
money endowment, and money has no utility, it does not enter
into the equilibrium conditions except for the initial genera-

tion.

The restrictions on net trades will have rather obvious
interpretations in some cases. Suppose at market t Z 1 supply
is rationed. This implies for generation t and t-1 that they
cannot obtain as much money as desirable against delivery of
commodities at the going prices. Hence, for generation t this
is equivalent to demand rationing for money, and for genera-
tion t-1 this is equivalent to credit rationing in period t-1.

Therefore, rationing on commodities in any period t implies



restrictions on spot trades as well as on forward trades, with

forward and backward spillover effects.’

As is well known, there are at least two possible inter-
pretations of equilibria in the overlapping generations model.
First, they can be interpreted in the same way as is done when
treating finite horizon models, i.e. that all trades are sup-
posed to be contracted upon at t = 1. This has the disadvantage
of involving all the unborn generations in the contracting

process (which of course is outside the model). The other inter-

pretation is more suitable in our context. Here prices and
quantities are the outcome of a rational (or rather correct)
expectations equilibrium in the following sense. Consumers
trade at time t only in the market for the good at that time
(against money), having certain expectations with respect to
future prices and rationings. In the equilibrium, the expecta-
tions must be correct and, moreover, price expectations should
be the same for all agents. This being so, there will be no
need for a distinction between spot and forward trading for

the good at time t.

Suppose now that the two-country model is such that
case (Z) of THEOREM 1 applies, so that there is an inflation-
ary quasi-stationary equilibrium with bundles (x,X) and price
system (Wt):=1,ﬂt/ﬂt+] = 06 < 1. One knows from THEQREM 2
that the equilibrium allocation can be Pareto improved.
THEOREM 3 provides an answer to the more interesting question
of whether it can be improved through rationing, that is to
say, whether there exists an international equilibrium with
quantity constraints relative to some price system (%t):=1
such that its ellocation is Pareto superior to (x,X).



THEOREM 3. Let ((x°,X°),(x,X),(ﬁt)?:1) be a quasi-stationary
international equilibrium such that x * e,X # E,

(each country and generation has a non-zero net trade). If
ASSUMPTION E holds, then there is no itnterna-

tional equilibrium with quantity constraints which Pareto

dominates ((x°,X°),(x,X)).

The proof of THEOREM 3 given below is rather long. The
reader not interested in technical details may proceed direct-

ly to the graphical illustration following the proof.

Proof:
First recall that at the inflationary quasi-stationary equi-
librium (x,X) with 8 < 1 intergenerational trade is eliminated,

i.e.

(1) x?° - e® + X® - E®* =0
0

I}

(ii) x, - e, *+ X, - E, -e, X, - E,.

X2
This follows immediately from feasibility
Xg - e+ X1 - E1 t X, -oey Xz - E2 =0
and from budget balance of each young generation with 6 < 1.

e(x] —e1) + (xz -ez) = 0

8(X, -E) + (X, ~E,) = O.

Suppose there exists an international equilibrium with

quantity constraints with prices (%)?=1 and such that its

A Ay
allocation ((Q ):=O’(Xt)?=0) Pareto dominates ((x°,X°)(x,X)).

. At
There must be some generation t 2 O such that either x~ # X

At At At . .
or X~ * X. If X{ = e, or X, = Egs then budget balance implies
3 St At At _

Xt s €ia10 OF Xig = Eeyqs and therefore x = e or X = E.

But u(e) < u(x) and U(E) < U(X) contradicting the fact that

At, Nt .
(x7) (X )) Pareto dominates (x,X).



Since x is the unique maximizer of u at prices 6,

u(x®) 2 u(x) implies

At At Lt t
(ii1) Sxt * X 2 eet e
. . . . o Mt
with strict inequality if x~ # x.

A A A At .
Let et = “t/ﬂt+1 and x~ # x. Then, (iii) and the budget
equation

AREAR S & _ Nt t
SeXp * Xpar T Bt Cpag
imply

(iv) (xf - eb(e - 8, > o.

For generation t of ECONOMY 2, the counterpart of (iii) and

A
the budget equation yields (ﬁ% - EE)(G - Bt) 2 0. Hence,

A A
, xz-eE>OiffX§—E:>0
(v) A
ATt . t _ ot
Xy e, < O iff Xt Et < 0.

A A
In other words, for any Pareto improving sequence ((xt),(xt)),
young agents in both economies are (strictly) on the same side

of the market. Moreover, market balance in period t+1

At t "t t At+] t+1 | At+1 t+l _
Xee " Cpae1 T Xea TBLay P Xy e P X "By = O
implies
At+] t+1 . At t
X - e >0 iff x_ - e, >0
vi) t+1 t+1 t t
At+] t+1 . At t
Xie1 = €54 < 0 1iff Xg - e, < 0.

Let t 2 1 denote the first generation for which
At A A A
(xt,xt) # (x,X) and assume xE - ez > 0 and XE - EE > 0. If
t = 1, then feasibility and condition (i) imply

A A
x? - e + X® - E° < Q.



Therefore, at least one of the initial consumers must be worse

off. If t > 1, then feasibility and (ii) imply

- At t, At _ .t
0 = Xy = €5, ¢ X, - E2 + X - ey + Xt Et

_ At t ., 2t t

= x{ - e+ X - E>0,
which is a contradiction.

The remaining case is Qt - et < 0 and Qt - Et < O from

g t t : t t
A A

some t 2 1 on. ASSUMPTION E implies that et = Trt/Trt+1 > 1. Let

]

K > 1 be defined by K Ué(E)/Ui(E). Budget balance yields

At t At t AAL t At t’
- - = - - + -

Xte1 T Cre1 T Xpar 7 Bea SlXe e " Xp 7 By
and

Qt - et + Qt - gt Z - K Qt-et + Qt - Et\.

t+1 t+1 t+1 t+l = t %t t t)

Feasibility implies

At tel , Dt t+l < Attt ft Et)

Xee1 ~ €pay ¥ Xyq 7 By 2 K (Xp-eg v % t

Using (vi) and repeating the argument successively yields
after n steps

ftn _ _t+n  Qt+n _ t+n

t+n t+n Tt+n t+n

A

nfAt  _t 8t _ .t
K (xt-vet + Xt Et)'

FOr n - o total net supply and therefore the net supply of
at least one country are unbounded contradicting that con-
sumption sets are bounded from below and endowments of each gene-

ration are bounded.

It should be noted that nowhere in the proof there is an
argument using quantity constraints. Therefore the result in-

cludes as a special case the following corollary.



COROLLARY. If ASSUMPTION E holds and i1f each country
and each generation has a non-zero net trade at an inflation-
ary quasi-stationary international trade equilibrium, then no
other (non-stationary) international equilibrium can Pareto

improve the quast-stationary equilibrium.

Te give an intuitive explanation of the result we return
to the well-behaved special case developed in the earlier sec-
tions. For simplicity, we assume that e = (e;,0), E = (0,E;).

This means that in the diagram of Figure 4, which essentially

$2e410lp4q

Z

te1 * Tea

Figure 4



reproduces that of Figure 3, the net trades of consumers in
the first country must be in the second quadrant, those of the

consumers in country 2 in the fourth quadrant.

In the figure, the line nn' is the price line of the
quasi-stationary equilibrium, whereas G%' is the one belonging
to the equilibrium with quantity constraints (at time t,t+1).
Clearly, the price lines cannot coincide, since then the bund-
les of the original equilibrium would be the unique utility
maximizers. If price lines differ, then the new net trade of
one of the consumers must be below the original price line,
and therefore inferior to the original net trade, or it must
be O. But the latter case is already excluded, since the ori-

ginal bundle was better than the initial endowment.

5. INTERNATIONAL EQUILIBRIA WITH PRICE DISPARITIES

The results of the preceding section indicate that the
Pareto inefficiency of inflationary competitive equilibria can-
not be remedied through markets while maintaining identical
intertemporal prices in the two countries, even when recourse
1s taken to quantity restrictions. In view of the Corollary,
the result also implies that a constant exchange rate and
budget balance for each generation in each country make a
Pareto improvement impossible, even if forced trading were
allowed. As a consequence, situations have to be considered
where there is no common world price or, which is equivalent,

where the exchange rate is not constant over time.

Price distortions among countries may take the form of

either different relative prices at any particular date on the



rassociated spot markets or of different intertemporal prices,

i.e. of differing exchange rates. The first type of situation
arises in a fairly natural way in models with ta}iffs or ex-

port subsidies. In the‘present model with trade in commodities de-
livered at different dates, the interpretation of price differences
being caused by an imposition of tariffs may not be convincing.
Hence, the second type of price disparity is the more appropria-
te one to be considered here. The typical economic institution

in such a case would be a government mohopoly of trade in foreign

currencies and/or an active exchange rate policy.

The péssibility of price disparities among the two coun-
tries necessitates that the two national price systems have to
be made explicit in the definition of the associated equilibrium
concept. The resulting exchange rate will then be defined in the

usual way.

An international equilibrium with price disparities is a

t,o =) t. o
quadruple ((X Vizp(P) =g (X )t=0’(pt)?=1) such that
(i.a) x"(X°) maximizes qO(UO) subject to
pix° 2 pe
(P1X° S P,E” + M)

(i.b} for t = 1:

xt(Xt) maximizes u(U} subject to

Ptxﬁ * pt+1X§+1 z ptei * pt+Ie§+1
(Ptxi * Pt+!x§+1 = PtEE‘+ Pt+1E§+1)
(ii) for t 2 1:
K871 e xETT ) xE o et ptel ot ot



The concept of an international competitive equilibrium intro-
duced in section 3 clearly is a special case of an equilibrium
with price disparities.-As -before, an equilibrium will be call-
. . .t .t t Lt .
ed quasi-stationary if x = X and X = X for all t,t' 2 1.
There is no need to consider stationary equilibria with price
disparities separately, since they do not differ from stationary

competitive equilibria.

The goal of this section is to model institutions which
may sustain a Pareto improvement over an inflationary inter-
national competitive equilibrium. PROPOSITION 3 supplies a
positive answer using country specific prices. The result de-
pends, however, on some additional assumptions on consumer

characteristics.

PROPOSITION 3: Let ((?0,3{"),(;,)();6) denote an inflationary
quasi-stationary competitive international equilibrium such

that x + e and X # E. If the conditions

(e*) ;T - e, <0 and for some pt/pt+1 > 0 there
exists a demand bundle x for agents in ECONOMY 1 with

2 + or
2 x, X5

(E®) X, - E, >0 and for some P /P . 4 < 8 there

exists a demand bundle X for agents in ECONOMY 2 with

~

X, + X, 2 X, + X

2 1 2 hold,

1
then there exists an international equilibriwm with price disparities
o o t.,eo0 w© . .
p to dominates
((X )t=0,(pt)t=1,(x )t=0’(Pt)t=1) which Pareto m
((X°,X°),(;,;)). Moreover, the Pareto dominating equilibrium
can be chosen to be quasi-stationary with inflation rates such

that 1 > 6 = p /Py, 282 P /Py =0 >0, where one of the

inequalities is strict.



Conditions (e*) and (E*) actually state properties of the
demand behavior of the exporting country (e*) or of the import-
ing country (E*). Here, it is assumed that ECONOMY 1 is the net
exporting country. This represents no loss of generality. The

proof will be carried out for the case that (e*) holds.

Proof:

For each 6 > g let g(8) = Xy * X, where

(xl,xz) = arg max {u(x1,x2)|9x] #xz < Ge‘-*ez}. Clearly, g is
continuous and g(®) > = as 8 tends to infinity. (e*) implies

that there exists 8 > 0 such that
u(x) = Max {u(x)I@x1 + X, < §e1 + ez} with f[+-§2 = g(8) = x]‘*iz.
Hence, 5;1 + §2 = 321 + e, - 3(?1 - e;) and ?1 - e, < 0 implies
§x1 + ;2 < §e1 * e,, so that u(§)>-u(;) and
E(§1 - e1) + (EZ - eZ) > 0. The budget identity then yields
Xy - e, < 0 and

0 = e(x]-e1) +(x2 *ez) = (xT-e1)(6 -1) *Xy-e,tx, e,

< (E]-e1)(§—1)+9(x]—e1)+(;Z-ez) = (X, -e)(B-1).

Therefore, 0 < 5 <F < 1. Finally, §~1-+§2 < §§1 + ;2 yields

(s - 1)(;1 - §1) < 0, which implies ;1 > X,. Hence, there exists

X > O such that X = x + A(-1,1).

Let k = m/(x° - e® + X) and define the price sequence
(pt)ot:1 for ECONOMY 1 by p, = k't ot 2 1. By construction,

one has pt/pt+] = § and, for each generation t 2 1,
Z[Pt,Pt+1) = (x - e) + T(-ls‘l)'

b

Therefore, the allocation ((Et}(Xt)) such that X° = x° + X
X° = X

* and, %t = X and X* = X for t 2 1 Pareto dominates (;,i).

Moreover, for each t 2 1,(Et}(Yt) is feasible since
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Define the price sequence (P.)y_, for ECONOMY 2 by

Pt = Kgl_t where K=-———i£—— .
X -E°
—t.,o oo =t =4 .
It follows now, that ((X )t=0’(pt)t=1’(x )t=0’(Pt)t=1) is a
quasi-stationary international equilibrium with price dispari-

ties which Pareto dominates (x,X). o

The proof of the PROPOSITION is completely symmetric to
the one given above if (E*) holds instead of (e*). Then, agents
in ECONOMY 2 will be made better off. It follows from the con-
struction in the proof that all agents can be made better off
under price disparities ifbboth conditions (e*) and (E*) hold

simultaneously.

The role of the two ASSUMPTIONS (e*) and (E*) can be
illustrated in a diagrammatic representation. Assume as before

that E, = = 0. Then young agents in ECONOMY 1 are always

e, .
net suppliers and the condition ;1 - e, < 0 holds at the quasi-
stationary competitive international equilibrium. For 8 < 1,
condition (e*) implies that for some 06 > E, i.e. with less
inflation, each generation's additional supply when young re-
quires at most the same additional amount in demand when old for
the utility maximizing consumption bundle associated with the
lower inflation rate 1/6. This translates immediately into the
condition on the slope of the offer curve being less than one

in absolute value at the inflationary equilibrium (see Figure 5).

Hence, for some 6 > 6, the offer curve d stays below the line

A(-1,1) + z which has slope minus one. The intersection of



i+x(-1,l)

Figure 5

this line with the offer curve d defines the new inflation rate
1/9 and the new allocation Z which has higher utility than Z.

It is immediate that there is renewed intergenerational trade

of size X after the inflation rate has been corrected. Figure 6
contains the equivalent geometric construction for ECONOMY 2 if
(E*) holds. The assumption requires that D must be backward
bending. Z is the Pareto improving demand point at the inflation
rate 1/@ which is greater than 1/3. X denotes again the amount

of intergenerational trade.



Z+a(-1.1)
t+14
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Figure 6

The assumptions (e*) and (E*) used in PROPOSITION 3 are not
very useful since they state conditions on derived concepts such
as demand functions at the inflationary equilibrium rather than
on the basic characteristics of the economy, like e.g. prefer-

ences or endowments. The geometrical arguments illustrate quite

strikingly what is at stake. Since, in general, utility maxi-

mization implies almost no restrictions on the shape of indivi-
dual offer curves, a result on Pareto improving policies or

institutions would be of little interest if some specific form
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of the offer curve would be required. Moreover, any reader
should have no difficulty to draw any two well béhaved offer
curves in Figures 5 and 6 which violate (e*) as well as (E*),
and thus making PROPOSITION 3 inapplicable. The final result of
the paper, therefore, readdresses the question of quantity
constraint equilibria under price disparities. At this stage

no new ideas are involved. Quantity constraints as introduced
in Section 4 of the paper are added to the equilibrium con-

ditions given at the beginning of this section.
t t
A quadruple ((x )t=0’(pt):=1’(x )?=O’(Pt):=1) together
with a system of quantity constraints (rt,Rt):=0 is called an

international equilibrium with price disparities and quantity

constraints 1if

(i.a) x%(X%) maximizes uo(UO) subject to
p1x° g p1e° + m, I% s x% - e® g ?1
(P,X° = P,E® + M, gg s X° - E” g R})

{(i.b) for t 2 1:

xt(Xt) maximizes u{U) subject to

t t t t
PeXe * PraiXes1 S PeC¢ * Pre1€geq
rsxt - et g T
t t t t
Ptxt Pt+1xt+1 s ptEt pt+1Et+1
R < xt - Bt ¢ R
(ii) for t 2 1:
xz-l L X1, xg + Xt = e:-1 + E§_1 tegw gt
(iii) for t > 1:

(a) 1if x: - e =T, or X; - E, = i:, some T € {t,t-1}



T T T T T T
- - -1
x, - e, >r . and X - Eg >Ry, all 1 € {t,t-1}
. T T _ T T _ T . pT -
(b) if x - ey =r, or X¢ E¢ Ry, some T € {t,t-1}
then
x; - ez < ?E and XE - Ez < ﬁ;, alt 1 € {t,t-1}.

THEOREM 4 provides the general affirmative answer that non-tri-
vial quasi-stationary inflationary competetive equilibria can

be improved upon using price disparities and rationing. It
should be noted that the only assumption exploited in the proof
is that the utility functions are differentiable. This assump-
tion is not essential but reduces the number of steps required
in the proof substantially. Strict quasi-céncavity and monotoni-

city of preferences are sufficient to prove the result.

THEOREM 4: Let ((;0,;),(;°,§),6) denote an inflationary quasi-
stationary international competitive equilibrium such that

; ¥ e and ; + E. Then there exists a quasi-stationary inter—
national equilibrium with price disparities and quantity con-
straints, which Pareto dominates ((:“,;),(§°,i)) .

Proof:

Let g < 1 and assume without loss of generality that §1 -E; > 0.
Since preferences are smooth, there exists % > O such that

U(Y + A(—1,1)) > U(;) for all A,X > A > 0. Moreover, any such
allocation for all t > 1 dnd X° + A with (x°,x) for ECONOMY 1
is feasible since ;1 + ;2 + ?1 - A+ %2 + A =e; te, +E, +E,.
It remains to be shown that, for some XA small, such an alloca-

tion can be sustained as an equilibrium.

Let X(©) = arg max {U(X)IOX1-+X2 p3 @E1'PE2} for © < 6.

For o < E, one obtains XT(@) - E; > 0, and therefore,
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(XT(G) - 51) + X,(0) - E, > 5[x1(e) - 31] + X,(0) - E,

> e[x1(e) - 51] + X,(0) - E, = O.

~

Hence, U(X(O)) > U(X). If X, (8) - E{ *X,(0) -E, S ?1-E +X, - E

1 2 2
for some @ < 3, then condition (E*) holds and PROPOSITION 3 can

be applied.

Suppose X;(0) - E; *+ X,(0) - E, > X, - E, + X, - E, for

1 2 1 2

all © < 8. Rationing in the one commodity two period case takes
a very simple form. It is easy to verify that an agent of
ECONOMY 2 is demand constrained at the level §1 when young if
and only if there exists O < y < 1 such that y(x1(e) —E1) = §1.
Hence, it is sufficient to prove that for some 0 < 3 there

exists O < vy < 1 and X < % such that

X + A(-1,1) = Y[X(O) - E] + E,

or equivalently in vector notation,
1 1][Y1

1 '51]
[X2(0) - E, "J[AJ X, - EZJ.

< e

X1(O) - E

Since X(0) is a continuous function and since the matrix is
noﬁ—singular, this yields a continuous function which maps ©
into [0,11x[0,1). It is straightforward to check that

0 < v(®) <1 and 0 < A(©) for O < 5. Moreover, y(©) -+ 1 and

A(0) > 0 as © + 6. Hence, 30 < 6 such that

X

arg max {U(X) ]5)(1 + X, ?)E1 +E2,Y'(@) (X, - E) §§T+E1—/\(§)}

Y@®[x@® - E] + &,
and such that A(8) < X and A(3) < E° - X0,

Define (pt)"t;1 by



with k = m/(X° - e°)

]

Py = k6
and

M/ (E° - X° + A(®)).

0
=
ol

p

t with K

]

Nn ~ ~° — — o . . _ . _
Then, ((x ,x)(pt)t=],(x + A(O),X)(Pt)t=1) is a quasi-station
ary equilibrium with price disparities and quantity rationing

which Pareto dominates (x°,x)(X°,X).

Figure 7 provides a geometric characterization. Since
ECONOMY 1 is not involved in the Pareto improvement, only the
net trade situation of agents in ECONOMY 2 are given. At the

initial situation Z the indiffereﬁbe curve tangent to the line

Z+a(=1.1)

t+14

Figure 7



% has been added. At © < 3, Z(®) is the unconstrained demand
point, whereas YZ(0) is the quantity constrained demand given
the rationing level 721(5). Clearly, 721(5) yields higher
utility than 7 and it is feasible for ECONOMY 2 since

YZ(0) = (Z,-X,Z, + X).

An interpretation of THECOREM 4 combined with PROPOSITION 3
is straightforward. Taken together with the findings of Section 3,
inflation in international trade favors the debtor country on
two counts. First, a non-trivial inflationary equili-
brium yields higher wutility to the debtor country,

ECONOMY 2 in our case, than at the autarchy equilibrium. Second,

the debtor countfy can increase the utility of its agents even
more by running a higher inflation rate than the creditor
country. To do so the debtor country may have to use quantity
constraints which may be either binding demand constraints for
the young or binding supply constraints for the old agents. The
higher inflation rate implies that the exchange rate

we = (k/K)(8/0) " 7"

country devalues its currency at a constant rate. Most impor-

tends to zero as t » =, i.e. the debtor

tantly, however, such a policy can be carried out without re-
quiring changes in the creditor country. Hence, as long as the
creditor country does not counteract, the debtor country has

a strong incentive to devaluate.

6. ECONOMIC POLICY, EXCHANGE RATES, AND THE BALANCE OF PAYMENTS

The formal structure of the model and its properties, as
presented in the preceding sections, is all that is necessary
to understand the welfare implications of a dynamic trade model

in the overlapping generations framework. However, it is useful



and informative to discuss the institutional implications and
economic interpretations and relate them to some of the approaches
and findings in monetary trade theory. Although most of the
characterizations which follow also pertain to non-quasi-station-
ary equilibria, the presentation will be carried out exclusive-

ly using quasi-stationary equilibria.

Let ((X,X),(G,O)) denote a quasi-stationary international
\
equilibrium, where 1/6 and 1/0 are the inflation rates in the
two economies. Then, prices (pt) and (Pt)’ t 2 1, in the two
economies can be written as
- Py = ko6
(1)
1-t

P, = Ko ,

where k and K are positive constants which are proportional to

the initial quantity of money m;, > O of ECONOMY 1 and to the

initial level of debt M1 < O of ECONOMY 2. Define the exchange
Wy, t 21 as w, = pt/Pt and the balance of trade (i.e. current

account) for the two economies as

b

{

¢ = Delxy-eg+x;-ey)
(ii)
B

t Pe(Xy - Ey

+X2'E2)’
i.e. bt(Bt) is the value of aggregate excess demand of ECONOMY 1
(ECONOMY 2), i.e. the value of excess demand of the two genera-

tions living in each country at date t. Budget balance in each

country implies

il
o

B(x1 -81)-+x2-e2
(1ii)
O(X1--E¥)+X2--E2

il
o

and feasibility requires
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(iv) x1~e1+x2—e2+x1-E1+X2—Ez=O.
(ii) and (iv) together imply the usual identity

(v) bt + tht = 0.

Let mt{Mt) denote the amount of money (debt) present in period t,
i.e. the amount held over from peridd t-1 by generation t-1 to
be spent (redeemed) in period t when old. Then (ii) and (iii)

imply the second pair of identities

bt Myt m, = 0
(vi)
By * Mgy - My =0
Let ((x,X)(e,@)) be a stationary international equilibrium,
\
i.e. 8 = 0 = 1, Then Bt = bt =My - My = Mt - Mt+1 = 0 and

p, = k and P, = K for all t Z 1. Hence, all lending and borrow-
ing is done within each country‘at constant levels of money and
debt. Moreover, no international trade occurs. This last proper-
ty, however, is specific to the one commodity case and will not
be true in general if there is more than one commodity in each
period. As a consequence of these statements one has that non-
zero trade balances occur if and only if the quantity of money
and debt in the two countries is non-stationary which is possi-
ble if and only if ® and © are different from 1. These results

follow immediately from (ii) and (iii).

In general, one has

] _ i 1-t
by = k(xy-e;+x; -e,)0

{(vii)
= - _ 1-t
Be = KXy By +X; - Ep)o
and
= 1-t
m, = k(xz-ez)e
(viii)

_ _ -t
K(X, -E)e "t
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t

ary competitive equilibrium, i.e. 8 = © < 1. Assume that

Moreover, w, = (k/K)-(e/O)1’t. Let (x,X)(B,O)) be an inflation-

Xq -e; <0 <X, -E i.e. young agents of ECONOMY 1 are

1 1
net savers and young agents of ECONOMY 2 are net borrowers. Then,

all lending and borrowing is carried out between generations of

the same age and across countries, since

X, - ey + X1 - E1 = 0.

However, at the constant exchange rate w, = k/K, the trade sur-

t
plus of ECONOMY 1 and the trade deficit of ECONOMY 2 tend to
infinity at the inflation rate 1/6. (viii) implies that the

money stock m_ and the total debt Mt tend to infinity as well

t
at the inflation rate. For this to be possible there must exist
a monetary institution or policy in each country adjusting m,

and Mt apprepriately.

Finally, consider an international equilibrium with price
disparities, i.e. 8 # O, and assume as before that

< 0 < X, - E,. Price disparities imply that intercountry

1 1 1
and intergenerational lending and borrowing will exist. Moreover,

XT—e

the exchange rate Wy will tend to zero or to infinity depending
on whether 6 > © or 6 < O, i.e. 8 > @ implies a devaluation of
ECONOMY 2's currency at the rate 0/68. Hence, in such a setting
flexibility of exchange rates as well as monetary policies are
needed to sustain equilibria with price disparities. Total

money and debt will tend to infinity at different rates if there
is inflation in both countries. It is important to note that
quasi-stationary equilibria provide only a limited role for the

exchange rate as an equilibrating mechanism for the balance of

trade. This is easily seen from (vii}. Since intertemporal prices,



i.e. & or ©, determine the net savings position of any young
agent, the sign and the magnitude of the balance of trade is
strictly a function of intertemporal price ratios in each country

and not of the intercountry price ratio Wy
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