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Abstract

A simple two-country model is constructed in order to show how
imperfect competition can form a basis for trade. Under the assumption
of Cournot-Nash behavior, it is demonstrated that trade will lead to a
bilateral welfare improvement when countries are identical in all respects.
When countries differ in size, trade will always increase total world
real income, but the large country may experience a welfare loss. Increas-
ing returns to scale in the production of the monopolized good complicates
the situation further, but it generally remains true that trade increases

world real income.
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I. Introduction

It is probably fair to say that international trade economists have
long recognized the importance of imperfect competition and increasing returns
to scale in determining both the direction of and gains from trade. Both
of these factors are given important roles by such distinguished economists
as Frank Graham (1923), Bertil Ohlin (1933), and Charles Kindleberger (1969).
Much more recently, trade theorists have begun to construct formal models
of imperfect competition and increasing returns to scale in order to sort
out the precise circumstances under which the propositions of earlier writers
are or are not valid.

The role of IRS as a determinant of trade has, for example, been
recently examined by Melvin (1969), Ethier (1979), Krugman (1979), and
Markusen and Melvin (1980). Among other things, these authors show that
increasing returns imply that there will often exist gains from trade even
if two countries are absolutely identical in all respects. More specifically,
trade under conditions of increasing returns may permit cost savings through
increased specialization even though there does not exist any natural pattern
of comparative advantage.

Considerably less wéll developed is a growing literature on general
equilibrium and trade under conditions of imperfect competition. Negishi (1961)
and Krugman (1979) adopt monopolistic competition models in which firms with
decreasing average cost produce differentiated goods. Krugman points out
that trade will allow the production of more types of goods, resulting in gains
from trade even for two identical economies. Melvin and Warne (1973) consider

the case of pure monopoly, and derive necessary and sufficient conditions for



the existence of a monopoly equilibrium. Melvin and Warne also discuss
the question of gains from trade, but are able to derive very few firm
results. They discuss the possibility of one or even both countries losing
from trade, but do not prove that any of these situations can or cannot
occur.

The purpose of the present paper is to offer a number of extensions
to the basic theory for the case of pure monopoly. The paper will, in
particular, extend and in some cases reverse several propositions put forward
by Melvin and Warne. In order to accomplish this purpose, section II develops
a two-good, two-factor, two-country model in which the préduction of one
good is monopolized in both countries (i.e., the same sector is monopolized
in each country). The monopolist in each country is aésumed to behave in
a Cournot-Nash fashion when trade takes place.

The first contribution of the paper is to note that if both countries
are idehtical in all respects, there will in fact exist bilateral gains
from trade given the Cournot-Nash agsumption. Interestingly, trade will not
occur when both identical economies are open unless there are increasing
returns in production. The presence of potential competition, however,
implies that the two Cournot duopolists will each produce more than in the
absence of trade possibilities, thus leading to an improvement in welfare.
Imperfect competition can therefore lead to gains from trade for two identical
economies. This finding is similar to and indeed complimentary to the point
made by Melvin (1969) anq Krugman (1979) about gains from trade under conditions
of increasing returns.

When countries differ in size, and when there are constant returns

to scale in production, it is demonstrated that the Cournot-Nash equilibrium



involves the large country importing the monopolized good. With constant
returns, total world real income is always increased by trade, a finding
that Melvin and Warne were not able to prove. The distribution of gains
will, however, be unequal if country sizes are unequal. The small country
will always be an absolute and a relative gainer, while the large country
may in fact lose relative to autarkyul A sufficient condition for the
large country to gain is that trade lead to an expansion in the domestic
production of the monopolized good. One final result for the
different-country-size, constant-returns case is that trade may make relative
factor prices more unequal in the two countries relative to autarky.2

The final section of the paper considers briefly the more complicated
case of increasing returns in the production of the monopolized good.
With increasing returns to scale, the large country has a cost advantage in
producing and exporting the monopolized good. This cost-side conditign thus
tends to work in the opposite direction to the demand-side condition just
mentioned. This unfortunately leaves us with a Cournot-Nash equilibrium in
which both the direction of trade and the distribution of gains from trade
are indeterminant. Trade is still guaranteed to increase total world real

income, however, provided that the production set of each country is convex.



II. Cournot-Nash Equilibrium: The Constant-Returns-to-Scale Case

Two countries (country L and country S) produce and trade two goods
(X and Y) from factors in fixed and inelastic supply. Superscripts £ and s
will denote country L and country S respectively. In each country, X is
produced‘by a monopolist who owns no factors of production while Y is produced
competitively. The monopolist in other words, only owns "property rights" to
the production of X. p will denote:the price of X in terms of Y (p = px/py).

In order to focus on the output market distortion, we will assume that
factor markets are competitive. Thus the monopolist views himself as being
able to influence the price of X but not the prices of factors of production.
This could occur, for example, if X is8 a small percentage of national output.
Adding the assumption of monopsony power (Herberg and Kemp (1971), Markusen
and Robson (1980)) would significantly complicate the analysis via distortionms
in the production frontier but would not, in my opinion, add to or alter the
reéults in any substantial way.

Given this factor-market assumption, we have of course the st;ndard
result that production will be efficient and that it will take place at a
point on the efficient production frontier. This‘production frontier, or

production possibility curve, will be specified as follows:

.
a ¥ =rlah rah) <o
i=4,8,

’
-Fi = M(.‘.i/MCi = MR.Ti
x vy

where Mcx and MCy are respectively the marginal costs of X and Y and MRT is
the marginal rate of transformation, defined to be positive. Throughout

this section, we will assume constant returns to scale and differing factor



intensities between goods such that F” < 0; that is, the production possibility
curve is concave (the production set is convex). A second very useful result
that follows from constant returns is that the MRT depends only on the ratio
Yi/Xi if two countries have identical relative faétor endowments. Thus if

X and Y are produced from capital and labour (K and L), for example, we have

the following result:

) TYTL =T tmplies Y = ¥* o ¥¥xt = vO/x®
!where Ei and fi are country i's total endowments of capital and labour
respectively. Throughout the paper, we will assume that endowment ratios
are equal so as to "neutralize" the Heckscher-Ohlin basis for trade.

On the demand side of the model, it is assumed that all consumers,
including the two duopolists, have identical and homothetic utility functions.
Second, it is assumed that the duopolists maximize profits in their roles

.as producers, rather than maximize the utility of their consumption bundles
(see Markusen (1980)).

Under these assumptions, the equilibrium condition for a closed

economy (i.e., the autarky equilibrium condition) follows from Markusen.
(3) MRT =p(l -1/1) <p=MRS
where.n.is the elasticity of demand for X and MRS is the consumer's marginal
rate of substitution. Such an equilibrium is shown in Figure 1 by point A,
where MRT < MRS.
Little more can be Baid without making more specific assumptions
about the utility functions. The reason for this is that the properties
of nx depend entirely on the properties of the preference functions. Thus for

the remainder of the paper, we will assume that community preferences in

‘each country can be represented by a C.E.S. utility function of the following

form.
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(4) U=(3X.B+bY-B) ;-1<3<.eo,o-n-ii—6.

Values of B less than zero correspond to elasticities of substitution greater than

1 and vice versa.

Denoting community income in terms of Y as I, (4) can be maximized

subject to I to yield a demand function for X.

I

) x= TG BTG o B0
p[l + (b/a) P 1 pQ+ap )

where o = (b/a) and I = pX + Y.

Elsewhere (Markusen (1980)) I have demonstrated that with homothetic
demand it 1is immaterial whether the monopolist views total income as fixed
or variable. Demand elasticifies depend only on relative outputs and not on
income. Denoting the monopolist's costs in terms of Y as C(X), we can

therefore represent each monopolist's closed economy problem as follows:

al

(6) Max pX - C(X) S.T. X =

qQ

p(1 + o%pP%

Equation (5) can be rearranged as follows:

1-Bo -

(1 xpl +%pP% =x(p +ap P% =T,

Differentiating with respect to p and X gives us

®  x(1+ o (1-0)p ) Lt (o + %% =0,

We can then solve for dp/dX and multiply through by X/p to get the elasticity

of demand.

o _-Bo " B <0
-—(1tap )_G <11ff{0_>1'
1+ o (1-80)p % :

(9) --1

&le

L
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As noted in (9), values of T& less than 1 only exist 1f the elasticity of
substitution exceeds 1. Thus it is clear from (9) that a solution to (3)
exists only for values of o greater than 1. This result was derived by Melvin
and Warne and requires us to restrict the range of functions under consideration
to those having 0 > 1 (B € 0). Proof of the existence and uniqueness of a
solution for all values of B between -1 and 0 is straightforward and analyzed
in detail by Melvin and Warne and by Markusen. It is sufficient for our
éﬁrposes to note that llTk increases monotonically with the ratio of X to Y
(X/Y) in consumption given the restriction that B < 0. Since p (the consumer
price ratio) decreases monotonically with X/Y, this in turn implies that
p(l-l/nx) falls monotonically with X/Y. p(l-l/ﬂx> approaches infinity as
X/Y approaches zero (i.e., as we approach the Y-axis end of the production
frontier) and approaches zero as X/Y approaches infinity.

Given these results, the autarky equilibria are very simply given

as follo&s:

a0 pta - uth =+ ad t=4,5,

since €’ (X) = -F/(X) in the absence of factor market distortions. What I

wish to emphasize here is that if (A) there are constant returns and identical
relative factor endowments in the two countries such that equation (2) holds,
and if (B) all consumershave identical and homothetic tastes as assumed above,
then the solution to (10) is the same for each country. In autarky, the two
countries would have ident?.cal price ratios.

According to classical trade theory, identical autarky price ratios
generally preclude gains from trade. This is not the case in the present
formulation. Suppose that we open the two economies to trade, and that
the monopolist in each country behaves in a Cournot-Nash fashion. More

specifically, each monopolist behaves as though his rival's output is fixed

and unresponsive. Algebraically, the monopolist in country L for example



confronts the following problem

) T4 T

1)  max px? + clxh st xt+ ¥

+ X T o,

p(l +a’p ™)

p now denotes the world price of X in terms of Y and X° denotes the Cournot-
Nash assumption that x? 1s assumed fixed. The elasticity of total world
demand is now given by

4 8 O _-Po
ay L. & Ex)dp 1+oap

Ty P X 14 ac(l-sc)p-Bc

Multiplying (12) through by x“/(xz + x") gives the elasticity of demand

as viewed by the monopolist in country L.

(13) od_ xlap__1+o%P | _x
M, P& 4 TqanpP’  xt+x®

ot = 2ty @xhx®y.
Uz is thus country £'s market share of total world production of XEB The

equilibrium conditions for Cournot equilibrium which correspond to the

autarky conditions given in (10) are given as follows,

ao ot - otmy = e it

Presuming that there are no tariffs or transport costs which would make

prices unequal between countries, equation (14) implies a very simple relation-
ship.

asn oot o tah < ‘&%,

Given constant returns and identical endowment ratios as assumed in equation

(2), we also have

4 ’
(16) At e - at < -F* &% o x’z/vz’e < x5,
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Consider first the case where both countries are of identical size
such tﬁat both of their identical production frontiers are represented by
¥X in Figure I. In this special case, the opening of the two economies to
trade will not actually cause trade, but will lead to an expansion in the -
production of X in each country as shown by the movement from A to C in
Figure I.

This result can be demonstrated using equations (14) and (16). Note
first from (14) that point A in Figure I can no longer be an equilibrium.
With the opening of trade, Ui falls from one to one-half, thus giving the

monopolist in each country the incentive to expand production. Suppose at

L

the new equilibrium, x‘ exceeds X°. This implies that o > GS but also that

z -
X /Yz >»XS/YS by virtue of the fact that the two countries are identical. This
violates equation (16), however. A similar arguement shows that X° cannot

exceed XZ, and thus it must be the case that x° = Xz

. Equation (14) in turn
assures ﬁs that the open economy equilibrium must be to the right of A in
Figure I at a point like C. This Cournot equilibrium involves no trade
(consumer prices are equalized without trade) but does involve an unambiguous
gain in welfare relative to autarky.

Differences in country size can be analyzed with the help of Figure II,
where §£§£ and ¥°X° are the production frontiers of countries L and S
respectively. Once again, we continue to assume that relative factor
endowment ratios are equal such that equation (2) holds. Suppose that point A
in Figure II is the open-economy, Cournot equilibrium for country S. Point B
in Figure II cannot be tﬂe corresponding equilibrium for country L, because
a comparison of A and B shows that Gz > ¢ but -F“'cx”) > -FS'(XS), which
violates equation (16). Similarly point C in Figure II cannot be the

X )
equilibrium for country L since Gz < o° and -F (Xz) < -F° (XS) which also
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violates (16). The equilibrium for country L ﬁhich corresponds to A, must

lie strietly within the segment DD’ in Figure II. The large country will continue
to enjoy a larger market share (cz > %) but will produce a lower ratio of X/Y
than will be produced by country § (XL/Yﬁ < Xs/YS).

This result, together with the assumption of identical homothetic demand
between countries implies that the large country will import X in Cournot
equilibrium. Such a situation is shown in Figure III, where At and A® are the
autarky equilibria of L and S respectively. Given constant returns, the autarky
price ratios are equal regardless of size. The trading equilibrium involves
country L producing slightly more X, then country S, but also importing X to
reach a final consumption bundle at CL. c® shows the corresponding consumption
bundle for country S.

With differences in country sizes, trade thus equalizes prices, but
not marginal rates of transformation (-Fz’(xz) < -Fs‘(XS)). One interesting
consequence of this fact in the present model is that trade makes factor prices
in the two countries unequal. With constant returns, it is well known that
factor prices depend only on marginal rates of transformation. In the
absence of trade, ourrassumptions imply equal MRT and thus equal relative
factor prices. Trade leaves the MRT lower in country L and thus makes relative
factor prices unequal. By the Stolper-Samuelson relatioﬁ, the price of the
factor used intensively in the production of the monopolized good will be

relatively high in the small country.
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I1I. The Gains from Trade

The preceding analysis does not demonstrate that trade increases the
income of both countries or even total world real income when countries are of
different size. These topics form the subject matter of the present section.

Given that production frontiers are concave, it follows that the free
trade production bundle, evaluated at the price ratio tﬁngent to the production
frontier, is at least as valuable as the autarky production bundle at that same
price ratio. From (14) above, this price ratio is p(l-cri/nx) in country 1.

Let subscripts f and a denote free trade and autarky quantities respectively,
and let ci and c; denote consumption quantities of X and Y in country {i.

The condition on the value of the production bundle can then be written as

i

an v+ pf(1-ai/nx)x§ >yt

_ 1, ol -
R YXC Ryl ) S L

i
fx

1_ 4 14 i 1 .1
Y, = Gy Xg = Cp Yo ¥ p K = G R0

The second line of (17) simply notes that economy must satisfy a balance of
payments constraint when trading and that in autarky, supply must equal

demand for each commodity. Substituting these constraints into the first

equation of (17), we have

Lo pCh ] = [oh + ] + R (oM (K.

18 [c Cex

Equation (18) states that the free trade consumption bundle will be "revealed
preferred" to the autarky consumption bundle 1f (but not only if) the free
trade production of the monopolized good exceeds the autarky production
(xz > x:).

As will be demonstrated below, Figures III and IV show two of the three
possible outcomes given constant returns to scale. In all cases, trade increases

the production of X in country S, and hence § always gains from trade.
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Country L may gain as shown in Figure III or may lose when trade decreases
the production of X as shown in Figure IV. The third possibility (not shown)
is that country L may experience an increase in welfare despite a decrease in
the output of X.

The change in total world real income can be analyzed by simply
summing the two equations in (18). This shows that a sufficient condition
for trade to increase total world real income is that free trade production
of X exceed autarky production (xf + xz) > (Xf + Xz). Such an increase will
in fact always occur given constant returns to gcale.

These results can be demonstrated by constructing reaction functions
for countries L and S as in Figures V and VI. In each diagram point A gives
the autarky production levels. The 45° line aa’ through point A gives all
production points yielding the same total world output as A. It follows
from the preceding paragraph that any trading equilibrium above aa’ yields
a total world real income in excess of world income at the autarky equilibria.
Any point to the northeast of A implies gains from trade for both countries.

44’ and ss’ in Figures V and VI are the Cournot reaction curves of
countries L and S respectively. These curves give the duopolist's optimal
output of X given the current output of the other duopolist. Consider first
the point g’ which gives L's output of X in a trading situation when S produces

no X. It is easy to show that £’ must lie between X: and a’. At X:, S is

specialized in the production of Y. Thus marginal revenue for L must now be
higher than in the absence of trade, since, the aggregate production ratio
(X/Y) is now lower (recall that this ratio determines marginal revenue).

At a’, marginal cost will be higher (cohcavity of the production frontier)

and marginal revenue will be lower than in autarky. This latter effect occurs

because with the world production of X unchanged (Xg = Xz

+ x’) the world
a a

production of Y must be lower. This is due to the inefficiency introduced
by having the two countries producing at different MRT.



15
FIGURE y -

FIGURE VI




16

A second property of 2 in Figures V and VI is that it must pass to
the right of A. With trade at A, nx'and Mcx are the same as in the.absence of
trade, but marginai revenue must be higher due to L's lower market share.

Thus L should expand production given X8 = X:.

A similar argument will show that s lies between a and X: in Figures
V and VI, and that ss’ must pass above point A.

The slopes of #4' and ss’ can be found by using the first-order
condition for the monopolist in each country. Denoting profit as ni, these

are given by

' P
(19) 9"_=p+xl'-@-z-cz(x")=o
art 8 d s’ .8
(20) “=p+x® E--c® (x) = 0.

Differentiation of (19) and (20) gives us the following.

£ 2
(21) d(éﬂ-i) = 2% dx“"+-‘1ls-dx“+xz%dxz
dx ax ax dx
2 ”
+x"—-%—9-; ax® - ¢ xhaxt =0
ax“ax

2
(22) d(ﬁli;) = 292 gx° +—‘i‘% ax? + x® £ ax®
ax ax ax ax

8 d2 2 s” .8, ..8
+x—z—Lde-c &®ax® =0
ax“ax

4 and x° are equal as are all

2

All first derivatives of p with respect to X
second derivati{ves since p is a function of the sum of X" and . Dropping
the superscripts, the signs of the derivatives in.(21) and (22) are given

as follows.
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2
(23) dp/dx = dp/ax < 0, aZp/axtaxd = a?p/ax?, [2—% + x* 9‘—%] <o.
dx

The signs in (23) follow from earlier restrictions guaranteeing diminishing

marginal revenue. ¢*” >01n 1) and (22) by virtue of increasing marginal

cost (concavity of the production frontier).

Equations (21) and (22) give us the slopes of the reaction curves for

L and S respectively.
2 ”
4 [2 824y 4 9—%] - b xh
dx

8
26 g =- ax (Slope of 44
xt

2
dp , x4 p
[dx+x ]

dxz
dp . .8 d°
8 [$B 4 x% &2
ax® dx dX2 ’
(25) [’7] = - 7 - (Slope of ss’)
X (29 4 x® 4By | ¢® (%

dX de

Combining (24) and (25) with (23), we have

4 8
8 1x°
(26) [ix—z] < -1, -1 < [—z < 0.
dx dXx

Equation (26) notes that £4’ must be everywhere steeper than aa’ (the 45°
line) in Figures V and VI, and notes that ss’ must be everywhere flatter than
aa’. These two results, combined with the facts that g4 passes to the right
of A, and ss’ passes above A, are sufficient to guarantee that £4' and ss’
intersect exactly once and that this intersection occurs above aa’ as shown
in Figures V and VI (poiné C). It follows in turn from equation (18) that
world real income must be higher at the Cournot equilibrium than in autarky.

Previous results allow us to place one additional restriction on C.

It follows from the discussion of Figure II and from earlier assumptions

underlying that analysis (e.g., constant returns), that country L must have
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a lower relative market share in Cournot equilibrium than it had in autarky,
implying that (xé/x;) <‘(X:/X2). It then follows that point C in Figures V and
VI must lie above a ray from the origin through point A. Combined with the
result of the previous paragraph, this ensures us that X; > x: and thus that

country S unambiguously gains from trade (equation 19).

Two situations can occur with respect to country L. Xz > x‘ as in

£ a
Figure V, or xﬁ < Xﬁ'as in Figure VI. In the former case, country L
unambiguously gains. In the latter case, country L may gain or may lose

(Figure VI).
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Iv. Increasing Returns to Scale

One motivation for assuming monopoly in the production of X
is that there are increasing returns to scale in the X industry. I held
off introducing this assumption, however, in order that we could clearly
distinguish effects due to monopoly power per se from those due to a com-
bination of increasing returns and monopoly power. In this section, I will
show that many, but not all of the results derived in the previous two sections
continue to hold with increasing returns. Throughout this section, we will
continue to assume identical relative factor endowments in order to avoid the
complications of Heckscher-COhlin effects.

Previous papers have shown that increasing returns introduces two
complications. First, the production frontier may by convex (the production
set may be non-convex) (Herberg and Kemp (1969), Melvin (1969), Chipman (1970)).
This result always occurs if, for example, there are no differences in factor
intensities between industries such that the constant returns production
frontier is linear. Second, the MRT in the large country will be less than
the MRT in the small country at any given output ratio Y/X, given increasing
returns in X and constant returns in Y (Markusen and Melvin (1980)). 1In
terms of Figure II, the MRT will be less at D’ than at A.

When two countries are absolutely identical in all respects as in
Figure I, the second complication is obviously irrelevant. Non-convexity
of the production set is also irrelevant for the question of the existence
of equilibrium Gnquusen (1980)). There will continue to exist a Cournot-
Nash equilibrium in which each country produces an identical bundle charact-
erized by.Xé >'Xi, such that the welfare of each country is improved as in
Figure I. This equilibrium may, however, be unstable, and may lead to production

at an alternate equilibrium in which one or both countries is specialized.

An analysis of this stability question is temporarily postponed.
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Consider now the case in which countries are of different size,
but i# which returns to scale are insufficiently strong to cause non-convexities
in the production set, In this situation most of the properties of the re-
action curves derived in the preceding section remain valid, The reason‘is
that concavity of the production frontier continues to imply that the general-
equilibrium marginal cost of X in terms of Y is an increasing function of
X(C“(X) > 0). It follows from the arguments of the preceding section that
(A) & in Figures V and VI continues to lie between Xﬁ and a’, (B) the slope
of 44’ is everywhere less than -1 (equation (24)), and (C) 44’ passes to the
right of A, Similar comments apply to ss’, It thus remains true that £4’ and
ss’ intersect at a unique point above aa’ in Figures V and VI, and that trade
necessarily increases total real world income,

The one property of the constant returns case which does not continue
to hold is that given in equation (16), With increasing returns, size matters
as noted above, Thus (16) must now be amended as follows:

@ e ah<-r % \

’

et < x8y% = - P ) < - FF @

The second line of (27) is no longer an if and only if relation. With the MRT
in L flatter along any ray from the origin, it is now possible that cﬁ > cé

and (leYL > Xs/Ys). Due to cost advantage in the production of X, it can now
be the case that country L exports X in Cournot equilibrium, This is not an
inevitable outcome, but it becomes more likely the higher the degree of returns
to scale, This result implies that country S can now lose from trade when it
is the importer of X (equation (1§))., 1In terms of Figures V and VI, Cournot
equilibrium may now lie below X:. The result of the previous section must be

weakened somewhat to state that trade necessarily increases total world real
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income, but may lead to a deterioration in welfare for the country importing X.

Consider now the case where increasing returns dominate differences in
factor intensities such that C” < 0 (the production frontier is convex). This
implies that £’ must lie to the right of a’ in Figures V and VI. At a’, MC
for L is lower than at X: and marginal revenue is higher than in autarky. This
latter effect occurs since with total production of X the same as in autarky,
the/total production of Y must be greater than in autarky due to decreasing
costs (see Melvin (1969)). (Xf/Yf) < (Xa/Ya) implies higher marginal revenue
as noted earlier. Thus £’ lies to the right of a’ and s lies above a by a
similar argument.

It remains true in the present case that £4' must pass to the right of
A and that ss’ must pass above A as in Figures V and VI. At A, the lower
market share of each duopolist relative to his autarky share of 1, gives each
an incentive to expand output holding the other duopolist's output constant.

The principal problem lies in the fact that the sign restrictions given
in (26) may no longer be valid. Second order conditions imply that both
reaction curves continue to be downward sloping, but the fact that ¢’ <0

may mean that one or both of the restrictions in (26) no longer holds. In

particular, we have -
" ] ]
28) c¢* <o, lc‘e | > lg}%| = -1< [Q-X-z]‘e' <0
dX
7 " s .
(29) ¢® <o, [c®|> l-g-}%l = [g-x--zlS < -1.
dx

n

Note from (28) and (29).that Ci < 0 is a necessary, but not a sufficient
condition for the restriction on i's reaction function in (26) to be invalid.
It is probably apparent from (28) and (29) that all sorts of outcomes
are possible, and I do not particularily want to get into a taxonomy of
these possibilities. Perhaps, therefore, I can simply indicate what the

important results are.



22

First, if both sign restrictions in (26) remain everywhere valid in
spite of convex production frontiers, then 24! and ss’ continue to cross
above aa’ in Figures V and VI. However, this does not guarantee that trade
increases world real income since equation (17) is no longer valid (Kemp
(1970)). 1In fact, the signs of (17) and (18) are reversed if both countries
remain diversified in production. Diversification is ensured by (26) and
by the facts that 24! passes to the right of A and ss / passes above A. From

Kemp, (18) becomes

(30 o} +p O = (e + peh] +p 0T/ &G - X

Equation (30) implies that expansion of world output of X is now a necessary
but not a éufficient condition for trade to increase world real income.
Similarly, expansion in the domestic production of X is now a necessary
condition for countries to gain individually.5 The country which imports

X is now definitely a loser.

Second, consider the case in which both sign restrictions in (26)
are everywhere violated (i.e., (28) and (29) hold). Since it remains true
that 24! passes to the right of A and ss’ passes above A, it follows that
24! and ss! now cross in the opposite direction to that indicated in
Figures V and VI. Indeed, we can depicit two of many possible cases by
simply switching the labels 24! and ss ! in Figures V and VI. 24" and ss’
may intersect either inside or outside of aa’ or may not intersect at all.
The important point however is that any interior intersection is unstable
given £4' and s¢’ must cross in this manner (i.e., £4' flatter than sd).
At a point on 24’ to the.right of C, for example, S will reduce output,

followed by an increase by L, followed by a further decrease by S, etc.,

until point £’ is reached.
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£ and 8’ will be stable equilibria, in which the total production
of X exceeds total autarky production (recall 4’ lies to the right of a’
and 8 lies above a in this case). Either stable equilibria involves an
increase in total world real income relative to autarky. To show this, first
congider point a’, which is Pareto superior to point A in Figures V and VI.
At a’, total production of X equals that at A, but total production of Y is
greater than at A due to decreasing costs. But although a’ is Pareto
superior to A, it is not Pareto optimal since p > MR > MC. Any increase in
Xz above a’ increases welfare up to the point where p =MC. £’ stops short
of this equality, but 1s nevertheless Pareto superior to a’, and thus to
A. Similar comments apply to point s in Figures V and VI. Thus either
stable equilibria involves an increase in world real income relative to
autarky. Once again, however, one of the countries may lose.é5 Interested
readers are referred to Kemp (1970), Melvin (1969), or Markusen and Melvin
(1980) for a more complete discussion of trading equilibria with nonconvex

production sets.

V. Summary and Conclusions

(1) The purposes of this paper were to show how imperfect competition
can form a basis for trade, and to show the distribution of gains (or losses)
from trade under this assumption. A two-good, two-country model was constructed
in which the production of one good was monopolized in each country (i.e., the
same good was monopolized in each country). Under the assumption of Cournot-
Nash behavior, it was de;onstrated that trade will lead to a bilateral welfare
improvement when countries are identical in all respects. Trade doubles the
size of the market relative to autarky and doubles the number of producers.

If each duopolist continued to produce his autarky output, he would now find
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that perceived marginal revenue is greater than marginal cost. Thus trade
leads each duopolist to incréase his output, resulting in bilateral ﬁelfare
improvements. This finding is similar to the findings of Melvin (1969) and
Krugman (1979) who note that increasing returns to scale may imply gains from
trade even if countries are identical in all respects.

(2) With constant returns to scale in production, but countries differing
in size, it was shown that Cournot-Nash equilibrium will involve the large
country importing the monopolized good. World real income will definitely
increase with trade as will the real income of the smaller country. The
monopolist in the large country may however reduce production relative to
autarky which could possibly result in negative gains from trade for Ehe
large country. A second interesting result in this case is that trade makes
factor prices between countries unequal, With constant returns and identical
relative factor endowments, factor prices are equalized in autarky, At the
Cournot equilibrium, the price of the factor used intensively in the production

of monopolized good is relatively high in the large country.,

(3) With 'weakly" increasing returns (i.e., the production frontier
is concave), it remains true that trade must increase world real income relative
to autarky. However, the large country will now have a cost advantage in
the production of the monopolized good which works in the opposite direction
to the country size effect just mentioned. The result is that the direction
of trade is indeterminate in the general case. The country which does export
the monopolized good in Cournot-Nash equilibrium will always gain while the

importer may or may not gain as in the constant returns case.
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(4) A complication introduced by "strongly" increasing returns (i.e.,
the production frontier is convex) is that total world real income can fall
with trade, provided that both countries are diversified in production at the
Cournot -Nash equilibrium. In this situation, expansion in the domestic
production of the monopolized good becomes a necessary rather than a sufficient
condition for the country to gain from trade. This finding is similar to a

result by Kemp (1970) fof the case of externality-induced convexity of the

production frontier.

(5) A final result was to show that with strongly increasing returns,
the Cournot-Nash equilibrium with both countries diversified may be unstable.
Alternate stable equilibria in which only one country produces the monopolized
good necessarily involve an increase in total world real income relative to

autarky, but do not necessarily involve gains for both countries.
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Footnotes

1Kindleberger (1969) makes a similar point in discussing foreign
investment flows rather than trade flows. Direct foreign investment may
have a very important impact on a small country's welfare via reducing the
market power of domestic monopolies.

2Markusen and Melvin (1980) note a similar result in the presence of
increasing returns to scale: reductions in tariffs or transport costs between
countries may make factor prices more unequal.

2 .
36 is sometimes known as country L's 'conjectural variation". For
behavioral assumptions other than the Cournot assumption used here, conjectural
variations are not in general equal to market shares.

4‘l‘he reader can see this result by constructing a simple diagram with
a convex production frontier. Draw a tangent to any point on the production
frontier (call it point A) and a line with the same slope as the original
tangent through any other point (call it point B). At the price ratio given
by the tangent to A, the value of income at A is clearly lower than the value
of income at B. The opposite relation between A and B occurs if the production
frontier is concave. Hence (18) and (30) have opposite signs.

5When countries are identical in all respects such that no trade takes
place at the Cournot equilibrium, expansion in the domestic production of X
remains a sufficient condition for an improvement in domestic welfare. The
reader can see this by constructing a diagram as in the previous footnote,
and by constructing the equilibria points A and C in Figure I on the new
diagram. It will be apparent that welfare at C (the trading equilibria) will
be higher than at A (the autarky equilibria) even though production at C
evaluated at the price ratio tangent to C (pf(l-ci/nx)) is less than the

value of production at A at that same price ratio.

6Instability of the diversified equilibrium can also occur when both
countries are of identical size. In this case, any of the equilibria, C, £
or s are Pareto superior to A, and 4’ and s are in turn Pareto superior to C.



27

References
Chipman, John, "External Economies of Scale and Competitive Equilibrium,"

Quarterly Journal of Economics 84 (1970), 347-363.

Ethier, Wilfred, "Internationally Decreasing Costs and World Trade,” Journal of
International Economics 9 (1979), 1-24.

Graham, Frank, "Some Aspects of Protection Further Considered," Quarterly Journal
of Economics 37 (1923).

Herberg, Horst, and Murray Kemp, "Some Implications of Variable Returns to Scale,"
Canadian Journal of Economics 3 (1969), 403-415.

Herberg, Horst, and Murray Kemp, "Factor Market Distortions, the Shape of the
Locus of Competitive Outputs, and the Relation between Product Prices
and Equilibrium Prices,"” in Bhagwati et. al., Trade, Balance of Payments
and Growth, North Holland (1971).

Kemp, Murray, The Pure Theory of International Trade and Investment, Prentice-
Hall (1970), 154-179.

Kindleberger, Charles, American Business Abroad, Yale University Press (1969),
1-36. Reprinted in Baldwin and Richardson (editors), International
Trade and Finance, Little Brown (1974), 267-284.,

Krugman, Paul, 'Increasing Returns, Monopolistic Competition, and International

Trade," Journal of Internatiomal Ecomomics 9 (1979), 469-480.

QOB e

Markusen, James, "Simple General Equilibrium with a Monopolized Sector: A
Comparison of Alternate Specifications," University of Western Ontario
Working Paper (1980).

Markusen, James and James Melvin, "Trade, Factor Prices, and the Gains from
Trade with Increasing Returns to Scale," University of Western Ontario

Working Paper (1980).



28 ’ e

i

Markusen, James and Arthur Robson, "Simple General Equilibrium and Trade with
a Monopsonized Sector," University of Western Ontario Working Paper (1980).
Melvin, James, "Increasing Returns to Scale as a Determinant of Trade,"
Canadian Journal of Economics 3 (1969), 389-402.
Melvin, James and Robert Warne, '"Monopoly and the Theory of International Trade,"
Journal of International Economics 3 (1973), 117-134.
Negishi, Takashi, '"Monopolistic Competition and General Equilibrium," Review of

Economics and Statistics 28 (1961), 196-201.

Ohlin, Bertil, Interregional and Interpational Trade, Harvard University

Press (1933).



8001.
8002.

8003.

8004.

8005.

8006 .
8007.
8008.

CENTRE FOR THE STUDY OF INTERNATIONAL ECONOMIC RELATIONS

Un1vers1ty of Westemn Ontario

N

Working Papers

'Robson, Arthur J. OPEC VERSUS THE WEST: A ROBUST DUCPOLY SITUATION

McMillan, thn and Ewen McCann. - WELFARE EFFECTS IN CUSTOMS UNIONS

Leith, J. Clark. MONEY, THE BALANCE OF PAYNENTS AND GOVERNMENT DEBT IN A SMALL
OPEN LDC: - HAITI

Mansur, Ashan.and John Whalley A DECDMPOSITION ALGORITHM FOR GENERAL EQUIL~
IBRIUM OOMPUTATION WITH APPLICATION, TO INTERNATIONAL TRADE MODELS

Schmid, Michael. OIL, EMPLOYMENT AND THE PRICE LEVEL: A M'NETARY APPROACH TO
THE MACROECONOMICS OF IMPORTED INTERMEDIATE GOODS UNCER FIXED AND FLEXIBIE RATES

Markusen, James R. THE DISTRIBUTION OF GAINS FROM BILATERAL TARIFF REDUCTION
Markusen, James R. TRADE AND THE GAINS FROM TRADE WITH IMPERFECT COMPETITION

Markusen, James R. and James R. Melvin. TRADE, FACTOR PRICES, AND THE GAINS
FROM TRADE WITH INCREASING RETURNS TO SCALE :



	Western University
	Scholarship@Western
	1980

	Trade and the Gains from Trade with Imperfect Competition
	James R. Markusen
	Citation of this paper:


	tmp.1395557229.pdf.hFVPF

