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This paper constructs a simple general equilibrium model of foreign
trade with imperfect competition. The model is used to examine the
international transmissions of country specific shocks, such as changes in
taste and fiscal policies. The effects of coordinated fiscal expansion and of
transfer pavments are also discussed. The model deviates from the standard
Walrasian framework only by allowing for the monopoly power in the goods
market. The presence of profit margin plays a central role in the
international transmissions of countrv specific shocks in this paper.

To grasp the intuition behind this transmission mechanism, imagine that
demand for domestic goods suddenly rises due to, sav, a change in the national
fiscal policies. 1In the presence of monopoly power, prices exceed marginal
costs; hence such a shift in demand increases the level of monopoly profits in
the econemy and thus the national income. This increased income will generate
additional demand for domestic products, which further raises profits and

income, and so on. To the extent that this induced increase in demand falls

H

on foreign goods and raises aggregate profits abroad, it also creates similar
chairn reactions and lead to an increase in income abroad. Thus, under
imperfect competition, there are positive spillover effects of country
specific demand shocks and their magnitude depends on the profit margin as
well es the marginal propensity to consume foreign goods.

The model therefore suggests equilibrium behavior very much like that
predicted bv the traditional Keynesian models of open economies, developed by
Machlup (1939, 1942) and Metzler (1942a, 1942b{1973]), which emphasize the
role of foreign trade multipliers in income determination in interdependent
national economies. The purpose of this paper is thus partly pedagogical: to

demonstrate how a general equilibrium model of imperfect competition can
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generate the results with Keynesian flavor without resorting to the standard
assumptions of sticky nominal prices or unemployment. In presenting the model
below, particular emphasis will be placed on the analogy to the Robinson
(1952) graphic analysis, which appears in many standard textbooks, such as
Dornbusch (1980, Ch. 3).

Many recent studies have addressed the role of imperfect competition and
aggregate demand spillovers in macroeconomic issues: see, for example,
Blanchard and Kivotaki (1987), Cooper and Haltiwanger (1990), Hart (1982),
Kivotaki (1985), Mankiw (1988), Murphv, Shleifer and Vishny (1989), Starcz
(1989), and Weitzmar (1982). Imperfect competition also plavs the eminent
role in the so-called new trade theory; see, for example, Helpman and Krugman
(1985). Rather surprisingly, virtually no attempt has been made in exploring
the fruitful synergism between these two strands of literature, from which the
present analysis draws its insight significantly. It i1s hoped that this paper
will help to bridge the gap between the two fields.

The rest of the paper is organized in five parts. Section 2 lays out
the basic model. Preference shocks are examined in section 3. Section 4
extends the model to incorporate the government sectors and the effects of
fiscal policies and of transfer pavyments are discussed. Section 5 offers a
reinterpretation of the model as a two-period model, which makes the analogy

to the Kevnesian model even closer. Section 6 concludes.

2. The Model

Consider the wcrld economy that consists of two countries: Home and
Foreign. Each country is inhabited by the representative consumer. There are
three classes of tradeable goods: alpha, beta, and numeraire, all produced by

labor. The numeraire good 1s homogeneous and can be produced by both
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economies. The elpha goods consist of a continuurn of wvariety, indexed by z ¢
{G,1); they can be produced only in the Home country, and p(z) denotes the
price of varietv z. Likewise, the beta goods consist of a continuum of
variety, indexed by z ¢ [0,1]  and can be produced oﬁly in the Foreign

countrv: p*(z) denotes the price of wvariety z.

A. Consumption
The Home agents supply labor, L, inelastically and earn wage income, wL.

ey also own everv Home firm an us v ive © aggregat rofits in the
They also own everv Ho b d thus receive the aggregate profit h

i

Home economy, II. The Home national income is thus equal to Y wL + II. Let
c(z), d(z), and N denote their consumption of the alpha good of variety z, the
beta good of variety z and the numeraire good, respectively. Home

consumption is determined by the following problem: choose c(z), d(z), and N

to maximize

In{U) =aln(C-Cy) + BIln(D-Dy) + (L-a-£)In(N-Ny) |

subject

o~

: 1 o
'[ p(z)c(z)dz +f~ 5'(z)yd{z)dz +N<Y,

v

where C and D are the quantity indices deiined byv

Thus, a, B and l-a-5 are the marginal budget shares paramefers and are assumed
to be between zero and one. The parameters, Cy. D,, and Ny, could be
interpreted as the subsistence requirements, but do not need to be positive;
they are introduced to build in preference shocks.

Similarly, the Foreign agent’s consumption decision is given bv the



following problem: to choose c*(z), d*(z), and N* to maximize

’

In(l) =a*ln(C*~C ) +2°1n{D"-D;) + (1-a"=8")1n(N"-N]) ,

subject to

-[fp<z>c'(z>dz +J”p'<z>d'(z>c'z SNy,

where

3

c* = eprwln(c'(z))dz , D'=:aprﬂln(d'(z))dzé
c Js ]

where O < g%, f£%, a* + B* < 1; Y = w*lx + [I¥ 1Is the Foreign national income,
and equal to the sum of the labor income and the aggregate profits earned by
the Foreign firms. Note that the Home agents and the Foreign agents face the
identical goods prices, which implies there is neither tariffs nor
transportation costs.

Solving the consumption problems, one can obtain the demand for each

-

variety of alpha and beta

G(2) = c(2)wc (z) = P(C+C) /plz),  q'(2) = d(z)+d"(2) = P*(D+D")/p (), (V)

where P and P* are the price indices of zlpha goods and beta goods, given by

P:expuqln(p(z))dz?, P':exp[lln(p'(z))dz}, (2)
C J N ]
and

C=Cy,+ (a/P)(Y-PCy-P'D.-N.) , C*=C5+(a"/P)(Y"-PCs~P"D]-NJ) ,

D =D+ (B/P")(T-PC,-P Dy-Ny) D*=Dg+ (8" /Py (Y "-PCy~P*Ds-Ng) , 3

N=N,+(l-a=8) (Y-PC,~P "D -N.), N*=N;+(l-a"-B") (Y -PC{-P*Dg-NJ) .

I~



Production

A particular variety of
Home firms.

Firs<z.

alpha good, z, can be produced by two tvpes of
there is & competitive fringe of Iirms that convert one
unit of labor input into one unit of output with comstant returns to scale
technology. Second, there is a unique monopolist firm with access to an
increasing returns to scale technologv. This firm alone can produce g units
of output by using (l-p)g + ¥ units of labor input, where (0 < p < 1, and F
represents the fixed cost. Taking the demand function (1) given, this firm
choosas p(z) to maximize its profit, =n(z) = p(z)gl{z) - w (l-p)g(z)+F'. 1In
doing so, it treats C, C%, and P, as f{ixed parameters; althcugh this firm has
some monopoly power over its own variety, it is negligible relative to the
aggregate economy. Because of the unit elasticity of demand and the
competitive fringe, the monopolist practices the limit pricing, pfz) = w, and
thus g = {p{z)-w{l-z)1/p{z) can be interpreted as the profit margin. Since
all monopolists face the same incentive., P = p{z) = w from (2, and thus, from
(1), q(zy = C + C* for all z ¢ 10,1}, The aggregate proiits are therelore
equal to II = w(z) = wipu{C+C¥)-F] Note that higher aggregate demand increases
aggregate proiits
The beta goods sector in the Foreign
analogous way. Thus, each variety
firm, which practices

country 1s organized in an
f beta
th

competitive fringe

that ca
output.

good 1s supplied by a monopolist
e limit pricing, p*(z)

w * s
Thus, p*(z) = P

L

w

because of the

n convert one unit of labor input to one unit of
= w¥, and gq¥(z) = D + D* for all z ¢

aggregate profits in the Foreign economy is Ii¥

In both economies,

(0,1,

- WN

produce one unit o

o

The

the numeraire goods sector is competitive and can

u(D+D*)-F]
output by emploving one unit of labor.

This implies that
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Y

L and w¥ = 1.

C. Equilibrium
In order to find the eguilibrium, let us assume that both countries

produce the numeraire good, which is the case if the parameters of the two

countries are not too far away from the symmetry case. The assumption of non-
specialization ensures that w = w* = 1., As a result, P = P*¥ = 1  and
Voo T e = (TR ey eIt el = (LC-F D+D*) (4)
=L +0l = (I-F) +p(C+C7), Y7 =1"+ = (L7-F) +u( P
and (3) becomes
C=C.+a(Y-C.,~D.-N.i, C =Cy+a’ (Y -C{-D5-Ng ),
D =D, +3(Y-Co-Do-N2) Dt =D+ (Y -Cl-Di-ND) ()
N=N_+{l-a-5}(Y-C.-D.-N_D N =N +(1l-a"-3")(Y"-C;-D-NJ)
Combining (4) and (5) yields
Vo= A+ (l-s-m)Y+m"Y" | (6)
and
YUos Al emY e (l-st-m)YT, 7
where

Ac = (L-F) +ul{1-a)Co+(1-a")Ci~a (D +N)-a"(Dg+N1) ], (85
Ag = (L'-F) +ul{1-8)D,+(1-8" D5 -B(C+Ny) =B (Co+Ng) T,

which summarize the aggregate demand parameters for the alpha and beta goods,

respectively, and

s=l-plasf) . m=uf, s =l-p(a’+8"), m =pa’,

'

Here, 1l-s5-m = pa (m = wxf) is the Home country’'s marginal propensity to consume



the alpha (beta) goods, multiplied by the profit margin, and hence represents
the extent to which marginal increzse in the Home national income would

contribute to the aggregate proifits in the Home (Foreign) country. Note that
0 <a, B, a+ <1, and O < g < 1 ensure that 0 < s, m, s + m < 1. Likewise,

L

l-s*-m* = uf* and m* = ua* represent the extent to which marginal increase in
the Foreign national income contributes the aggregate profit in the Foreign
and Home countries, respectively: they satisfy O < s*, mwm¥, s% + m* < 1.
Figure 1 illustrates how the Home and Foreign national incomes are
jointly determined. Line HH represents equation (6); its slope is egual to
(s+m)/m*, An increase in A; shifts this line to the right. Line FF
represents (7), whose slope is m/(s*+m¥*): an increase in A; shifts it upward.

The eguilibriur income in each country is given at the intersection. To solve

explicitly,

[ e e .
s*+m* m An

e . |40 (9)
SV m) ( . *Nemm* 1 :
R (s+m){(s*+m") -mm o cem LA“

Once the equilibrium incomes are solved for, it 1s easy to evaluate the
levels cf the national welfare. Thev are equal to U = k(Y-C,-D;-N,) and U* =

Q85 (1-a-§){1# and k¥

it
il

k¥ (Y#-C.*-D,*~N.*)  respectivelv, where k
(a* )" (B )" (1-e*-g+) 17" 7" yhich can be verified by inserting (5) back into
the utility functions.

Because of the static nature cof the model, the trade balances of these
economies are zlwavs in balance: Walras's Law ensures it once the budget

constraints of the agents are respected.’ One may be interested, however, in

‘However, the model could be reinterpreted as a two-period model, in which
one could talk ebout the trade balance in the current period; see Section 5.

EY
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Figure I:
The Robinson Diagram



predicting the patterns of trade or in calculating the sectoral trade balance.
Let B be the Home country's trade balance in the irfperfectly competitive

sector. Fromw (3}, it is egqual to

B=C"-D =B, +a'V" - 8Y . (10)

where

B.= (1-a")C - a"(DI+N) - (1-8)Dy + B(C,+N.) . (1L
The locus of the zero sectoral balance, B = {, has a positive slope, which is
equal to A/a* = m/m*: it is steeper than FF, and less steep than HH. If HH

n

and FF intersect on the B = 0 line, as depicted in Figure 1, the sectoral
trade balance is zero. If they intersect to the right (left) of the B = 0
line, the Home country becomes a net importer (exporter) of imperfectly

competitive goods; that is, it runs & trade account deficit (surplus) in that

sector.
3. Comparative S+tatics: Preference Shocks

Let us now examine the effects of preferences shocks. Throughout this
exercise, it is assumed AC. + &D¢ + 4N, = 0, and AC* +2D.* + AN* = 0, so that

the welfare of agents will not be affected for the original levels of the

national incomes. From (8) and (11), this restricticen implies
Ahg = p(aC, + 600, AAL = plaDy+oDl) . 43, = 8CS ~4D,. (125
A A Shif: in HH line: An Autonomous Increase ir Demand for Home (Alpha)
Geods
Consider first the impacts of a rise in the demand for alpha goods. 1In

a traditional Kevriesian model. such an autonomous increase in demand comes



from a reduction in saving. Here, let us assume that 1t 1s accompanied by a
reduction in demand for the numeraire good. More specifically, suppose that

the tastes of the Home agents shift from the numeraire gocd to the alphs

goods: AC, = -2&N; > 0, and AD, = 0. (Note that, from (5), tnis implies the

o} s

demand for the alpha goods rises by 4C, for a given level of the Home income.)

Then, A&y = pACy > 0 and Za-% = 0; HH shifts to the right, and FF stays the

same. As shown In Figure 2, the equilibrium moves from e to e’; Y increases
bv eg and Y* by ge'. From (%),

éﬂ'[ _ pistemt) - wl{l-u=") >0

S . P . e = o T '

AC, " Em-TTTTE (S+m) (s +m" ) —mm (1-pa) (1-uf")-p%a’j (13)

aY” _ am _ L48

AN lecoaoome = RN R 7 7 0.

Ly - (s+m)y (s +m™ )y ~mm (I-pa)(l-puB")~u<a’pB

The mulctipliers thus cepend on the profit margin and the marginal
propensities. They are increasing in the profit margin. Note that, given s,

m, s*, and w>*, they are equal to u times the open eccnomy multipliers of the
standard Keynesian models: see, for example, equaticn (14) in Dornbusch (13580,
Ch.3). This 1is because a one dollar increase in demand leads to an increase
in income only by g dollar in this model. Because of this, the own
multiplier, AY/AC., is not necessarily greater than one. A sufficient
concdition for &Y/2£C, > 1 is given by a > (1-4)/u.* Otherwise, these
expressicns have the standard properties. The own multiplier is smaller than

p/s = p/{l-p(a+p)), the multiplier of the "closed economy": that is, the

2If the Home labor endowment and hence the Home wage income increases by one
unit, then A, increases by one, so that the multipliers would be the same with
those of the standard textbook. In particular, the own multiplier is necessarily
greater than ore. Cf course, no difference exists if g = 1; that is, if marginal
labor requirement of the imperfectly competitive goods is equal to zero. Note
that, in a traditional Kevnssian model, labor is not fully employed so that
merginal sccial costs of labor i1s considered to be zero.



multiplier in the case where an increese in the Home spending on the

imperfectly competitive goods, either autonomous or induced, would fell

entirely on the Home goods.® This is because the power of the demand

' q
! i

increase to "multiplv" income is limited by "leakages" into imports. No: al
imports, however, will be a loss to the domestic multiplier process, as first
pointed out by Machlup (1939), beczuse the induced increase in Home imports
raises income abroad and leads to a partial "reinjection" to the demand for
the Home goods and thus the Home income stream through a rise in exports.
Thus, the own multiplier is larger than the multiplier in the absence of
"foreign repercussion effects" (m* = C. or a* = (). which is equal to u/{s+m)

) 1

= p/(l-pa) ancd represented by ef in Figure 2. The

Hy

oreign repercussion effect

is ecual <o I The spiliover effect of the autonomous increase in the demand

ga

in the Home country 1s captured by ge' in Figure 1. This cross multiplier,
reater or smaller than the own multiplier in general,

[og
o I3

F is greazer or smaller than one. It is

effect in the symmetry case (a = 5% and/or 5 = a¥).

Note that this exercise suggests a rfallacv of composition. Although
each Home agent increases consumption of the alpha good and reduces
consumption of the numeraire good at the rate which, on the margin, keeps the
agent indifferent at the original level of equilibrium income. Such a change
in behavior, however, raises the aggregate profits, which will be paid out to

the owners of the firms, and initiate the multiplier process. As a resulrt,

every agent, including those abroad, will be made better off.

‘The closed economy multiplier can be obtained by setting f = 0 and then
replacing @ by a + 8 in equation (13).



An autonomous increase indemand for Home goods
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o

ter the change (L4B; = 0). Since the

0

The locus B = 0 does not shifc
equilibrium moves along FF, the Home trade balance in the imperfectly

competitive sector turns to a deficit, B < 0. Algebraically,

1< B - s o #Ble(ete BN g (14
A (s+m) (s"+m”)-ma" (l-pa) (1-p87) -pa’s
The impacts of an autonomcus increase in the Home exports (i.e., the

V—

Foreign demand for alpha goods) may also be analyzed by letting AC,* = —AN;* >

0. This implies 2a. = prC-* > 0 and 2A,* = 0, and thus the multiplier effects
on the national incomes are the same with the increase in the Home demand for
alpha goods; The result would not depend on where the shock is originated.

L
7

The effect on the sectoral trade balance differs, however. From (12), ACy*

~ANg* > 0 implies that 4B = £Cc* > 0: the B = 0 locus shifts down. As a

result, the Home economy runs a surplus, as shown below:

o< BBy L. s(s™+m’) S lepCae) 1 (Aops)
acg PN (sem)(stemT)-mmt (L-pa) (1-p8")-pfa’g

Note that AB < 4By, because the induced change of the sectoral balance is

negative for the same reason whyv equation (l4) is negative.

ase in Demand for (Foreign) Bets

48]
o

B. A Shifc in FF Line: An Autonomous Incr
Goeds:

The impacts of an autonomous increase in the demand for beta goods may
be analyzed in a similar way. Whether it is due to a shift in export demand,

ADy = -ONg > 0, or a shift in domestic demand, &4Dg* = —-ANg* > 0, such a shock

moves FF upward, while HH stays the same. As a resuit, both Home and Foreign
incomes rise. The multiplier can be obtained from (13), by exchanging s for

s* and m for m* as follows:



LY Ay o’

\3 Lr,Q:’AN’ = ’ |Ar::_/N: = . N #fw‘ Py . = . - e > . > O’
AL, - Vo P (s+m) s +m" )~ (1-pa)(1-p3%)~ua’p
AY‘[ - AY'I - p(s+m) - u(l-pa) >0
~55— {LD-=-tN- T LR o A . - - e o :
4D, < - D O 25y (s+m) (s +m™) —mm (1-pa) (1~-p87) ~pa’B

For the effect on the Home trade balance,

-] < LB = _(S+m)s. = (l—#a>{#(a.+5.>_l} <0
D lLDO=-AhQ - N ’ . . 3 D Z. !
¢ (s+m) (s™+m") —mm (L-pa) (1-uB")-u“a’s
o< LB . - m's - /m'(l-u(a*ﬁH <1
2Dy SRR (sem) (s tent)-amt (l-pa) (1-pB7)-pia’f

Thus, it is negative (positive) if the demand shift originates from the Home

(Forelgm) country.

C. Simultaneous Shifrs in HH and FF Lines: An Autonomous Demand Switch from
Foreign (Beta) to Home (Alpha) Goods

Finally, consider the effects of an expenditure "switching," while the

level of spending on the imperfectly competitive goods is held constant.

Suppose that the Home agent’'s tastes shifts from beta goods to alpha: that is,
£C, = -AD, > 0. Then, AA;, = ~LA-% = psaCy > 0; HH shifts to the right and FF
shifts down: see Figure 2. The Home national income rises and the Foreign
income declines. Algebraically,

LY | - us® - pll-pla®+58%)) >0

ACc=-4Dg NTDRr— : 3 - : — '
LC, =TF ¢ (s+m){s™+m") ~mm (1-pa)(1l-uB")-ua"p (15)
Y. -1 ; Yy -1
£ - ks - klu(asB)-1) <o

ACC‘A:“‘“@ (s+m) (s +m y-mm"~  (l-pa)(1-p3") -u‘a B

The own multiplier, eg in Figure 3, is now smaller than u/(s+m), the

multiplier in the absence of foreign repercussion effect; the difference is
given by gf. This is because this shock has a negative spillover effect on
’

the Foreign countrv, equal to ge Furthermore, it turns the Home sectoral



AT . I 1opi@+B)) (1-u(a 5) .
AB . ss _ dl-uie+8) ) {l-ula )l <1,

(s+m} (s"+m") -1 (l-pa) (1-pS57)-p s

The effect of this shock on the world income, A(Y + Y¥), depends on the
difference cn the marginal propensities. From (15), it is positive if s* > s,
or a + £ > a* + f%; it is negative if s* < s, or a + § < a* + 8%. Thus, the
demand switch from the Foreign goods to the Home goods increases the world

only 1f the Home agent has a higher marginal propensity to
b g g g I )

(L

income if an
consume the imperfectlv competitive goods. The effects of the demand switch
originated in the Foreign countrv, AC,* = ~-aDy* > 0, are the same with those

originated in the Home counzry, as is clear from (12).

n

4, International Transmissions of Fiscal Policies

This section considers the effects of fiscal policies. In order to
reduce the notational burdens, it 1s assumed Cy = D; = Ny = C;%¥ = D% = Ny*x = 0

below. The Home government imposes a lump sum tax, T, and spends PG-/p(z) on

the alpha good of varietv z, P*Gp/p*(z) on the beta good of variety z, Gy on

the numeraire good, and transfers R to the Foreign government. The Foreign
government is modelled in an analogous way. The budget constraints are given
by

PG. + PGy + Gy + R =T, PG, + PGy + Gy - R=T".

Given Gg, Gp, Gy, Gg*, Gp*, and Gy*, all monopolists face unit elastic demand

curves, and therefore p(z) = P = w = p*{(z) = P*x = w¥ = 1. And the demand

funictions for alpha goods and beta goods are given by
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An autonomous demand switch from
Foreign goods to Home goods
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C+Ge =a(Y-T) + G, D+ Gy = B(Y-T) + Gy,
C* +G. =a"(Y*-T") +Gc, D' +Gy =B (Y'-T*) +Gp .

Aggregate profits are then

T = u(C+G.+C*+G5) ~F, T* = pu(D+Gy+D*+Gy) - F.

Thus, the equilibrium incomes are determined by (6) and (7), or (9), where

4
Ag

(L"'F) + p(Gc"’GC‘-aT"a.T.) , (16)
(L*-F) + p(Gp+Gy -BT-B°T") ,

and the sectoral balance is given by (10), where

By = (G -a'T*) - (G, - BT) . (17)

A. The Government Purchase Multipliers

By inspecting equations (12), (16), and (17), it should be immediately
clear that, as long as the levels of taxes are held constant, any change in
government purchases of the imperfectly competitive goods are similar to the
corresponding preference shocks discussed in the previous section. For
example, an increase in G, financed by a reduction in Gy, is identical to the
effect of ACy = -ANy; > 0. Thus, equation (13) gives the multiplier associated
with an increase in government spending on the Home goods. Similarly, if the
Home government switches its spending from the Foreign goods to the Home
goods, Y rises, Y* declines and the Home sectoral balance turns to a surplus:
such a fiscal policy may thus be considered as beggar-thy-neighbor policies.
If both Home and Foreign governments pursue such a policy to the same extent,
net results would be zero: if AG: = -AGp = AGp* = —-AG:* > 0, AAy; = AA % = AB; =

0.
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One may be interested in the effects of coordinated fiscal expansions.

Suppose, for example, that both governments agree to increase their purchases
of foreign goods by the same amount, financed by a reduction in purchases of
the numeraire good; that is, AGy = AG* = -AGy = -AGy* = AE > 0. This implies
DAg = DAg* = AE > 0 and AB, = 0. (The effect of coordinated fiscal expansion,
targeted to the domestic goods, AG: = AGpy* = -AGy = —AGg* =AE > 0, 1is
identical, as can be seen from (16) and (17).) Both HH and FF shift outward
and the B = 0 locus stays intact, as in Figure 4. As a result, the national

income rises in each economy. More specifically,

AY _ p((s+mT)+m") p(l+pa®-up™) >0,
AE  (s+m) (s +m")-mm"  (l-pa)(l-pB*)-p‘a’p
AY" plm+(s+m)) - w(l-pa+up) >0

AE (s+m) (s +m*)-mm*  (l-pa)(l-pB")-pa’B

and

sm* - ms* . a'-f8+ u(pp*-aa’)
(s+m) (s*+m*)-mm*  (l-pa) (1-uB") -p%a’B

RIG

To see what is involved in these expressions, consider the symmetry case: a =
g* and a* = 8. Then, AY/AE = AY*/AE = u/s =p/{l-p(a+Bf)) and AB = 0. The
multipliers of the coordinated fiscal policies are thus equal to the closed
economy multiplier. Coordinated fiscal policies lead to an expansion without

any consequence on the trade balance.

B. The Tax Multipliers

Consider now an increase in taxes, holding government purchases on the
imperfectly competitive goods fixed. The budget constraint implies that
government purchases of the numeraire good need to be raised. A tax increase
in the Home country, AT = AGy > 0, leads to AAy; = =(l-s-m)AT < 0, AA,* = -mAT

< 0 and AB, = BAT > 0. Both HH and FF shifts inward, and as a result,
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It should be noted that these expressions for the tax multipliers on incomes
are exactly the same with those of the stencarcd Keynesian model. (By

the other multipliers derived above differ from those of the
standard model in that g appears in the numerators.; This is because tax
cnanges directly affects the dispcsal income of agents. In absolute terms,

the own multiplier is smaller than the clcsed economy multiplier, 1-1/s, while

it is larger than the multiplier without the foreign repercussion effect,

1-1/(s+m). The cross multiplier captures the negative spillover of the tax
increase. The cross multiplier could be either larger or smaller than the own
multiplier, even in the symmetric case. That is, the condition for the own

effect to dominate the cross effect is more stringent than what is obtained in
section 3.4, because the tax increase directly reduces the demand for the
Foreign good. The condition is generally given by (l-pa*)f8 < a(l-uf*), which
is equal to ¥ = a > f = a* in the symmetry case: the agents need to have

preferences for local goods.

C. The Bzlanced Budget Multiplier

Consider mext the effect of an increase in government purchase on the
Home goods financed by an increase in taxes: AG- = AT > 0. This implies that

LA, = p{i-a)ACG. > 0, DA% = -uB84G-, and AB, = faG. > 0. Aand therefore,
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Figure 4:
Coordinated Fiscal Expansion
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If the marginal cost of output expansion in the Home goods sector 1s equal to

zero (g =1), these expressions are quite similar to the standard textbook

[qM]

b

ones. That is, the multiplier on Home income is equal to one, and there is no

effect on the Foreigr income or the trade balance. In general, however, it

ot

has a smaller effect on the Home income, {(and in fact, the effect could be
negative) and would lead to a reduction in income abroad, and a Home surplus

in the imperfectly competitive sectors.

D. The Transfer Problem

Finally, the present model can be used to analyze the transfer problem:
the question which originally motivated Metzler (1942a11973]) to develop the
foreign trade multipliers. Suppose that the Home country is a donor and the
Foreign country a recipient. The effects of a transfer, of course, depend on
the budgetary consequences. Metzler discussed three different cases. His
Case 1 assumes that a transfer is "accompanied by increased taxes in the
paving country and reduced taxed in the receiving country (19732, pp.52-3)":
that is, AT = -AT* = AR > 0. This implies A7, = pla*-a)AT and AA;* =

w(f*-pYsT, and AB; = (a*+5)AT > 0. Therefore,

A(Y-R) -s° <0 L(Y*+F) _ s >0

AR (s+m) (s*+m") -mm" AR s+m) (s*+m") -mm
( )
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which implies that the national income after the transfer declines in the Home
country, and increases in the Foreign country, that is, there is no transfer
paradox in this model. Whether the transfer imposes additional burdens on the
donor depends on the parameters. The condition for 4Y < 0 is given by s¥%a >
sa*. Likewise, the transfer brings additional benefits to the recipient, AY®
>0, if sf* > s*5. In the symmetry case, these conditions are simply 5% = a >
£ = a*. Thus, the income adjustment process magnifles the effect of the
transfer, if the agents have preferences for local goods. The effect on the
worid inrcome depends on the relazive size of s and s¥, or a + 5 and a* + 5%,
The world income increases after thé trensfer 1f s > s%, or a + 8 < a* + 8%
or when the recipient has & higher marginal propensity to consume the

imperfectly competitive goods than the donor. The effect on the sectoral

trade balance in the imperfectly competitive sector is given by

0< L2 ms Tm s <1
LR (s+m) (s +m") -mm"

Note that AB < AR means that the Home sectoral balance in the numeraire goods
sector also improves by AR - 4B > 0. The other two cases In Mstzler's
analysis can also be examined in this model by either letting AT = AGy»x = 4R >
0 (Case IT1), whose effects on the national incomes are the same with a tax
increase in the Home country, or -AT* = -AG, = AR > 0 (Case III), whose
effects on the national incomes are the same with a tax reduction in the
Foreign country. In any case, the donor's trade balance in the imperfectlv

competitive sectors improves, but not as much as the transfer payment, and

therefore its trade balance in the numeraire goods sector also improves.

w

Reinterpreting the model

Orne may be skeptical about the usefulness of a static model for
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understanding some oif the macroeconomic issues, such as saving, investment,
and the current account, which are inherently dynamic. To those skeptics, it

seems worth pointing out that the model presented above can be indeed

0

reinterpreted as a two-period model.

Imagine that all agents live for two periods: 1 and 2. They are endowed

with labor only in period 1. Both alpha and beta goods are produced and
consumed in period 1 only. On the other hand, the numeraire good is produced

;ith one period gestation lag. Thus, the technology requires use of labor in

with this interpretation, a + 8 can be read as the Home agent’s marginal
propersity to consume; consumption of the numeralire good is saving in period
while its production is investment:; B, which is also equal to the

di

h

ference between consumption and production of the numeraire good, can be
interpreted as the Home country’'s trade balance in period 1. If B is
negative, the Home country runs a surplus in the numeraire sector. This means
that the Home runs a trade deficit or is a debtor country today, and therefore
it needs to run a trade surplus in the future in order to service its debt
obligation. The exercises in Section 3.A can be considered as looking at the
effects of an autonomous increase in demand for the Home goods, financed by a
reduction in saving. Those in Section 3.C are the effects of a change in the
compositions of expenditure, holding the current expenditure fixed.

Similarly, Gy, the government consumption of the numeraire good can be now
considered as the government saving in pericd 1. Thus, a rise in government
spending on the imperfectly competitive goods financed by a reduction in Gy
can be viewed as a debt-financed increase in government spending. The results

in Section 4.A therefore suggests that a debt-financed government spending on
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1, increases income, botn at home and
and furns the economvy's curren:t account into a deficitc, while if it is

coordinated, a much larger rise in the netional incomes will result, without

anv significant current account imbalences, etc. The exercises in Section 4.C
carn be iInterpreted as locking at the effects of a government purchase
increase, holding the government saving constant, which justifies the
expression, the balanced budget multiplier. For the transfer problem, AB < AR

implies that the trade balance of the donor improves less than the transfer

domor runs a current account deficit: The positive

ct
t
'y
]

pavment, so tha

[N

ty to save preciudes the real transfer of the rescurces from

J

merginal properns

being completed contemporaneouslv. As Mezzler concluded in his classic

article, "real-income movements induced by shifts of purchasing power may be

bty

expected to create onlv a part ¢of the surplilus required for captial transfers

(1973, p.68)."

(W)

6. Concluding Remarks

More than a half century ago, Kindleberger wrote at the end of his book,

o

Ir conclusion, th e hazarded that perhaps the time has come to

)

opinionr mav

rewrite the theorv of irternational trade in terms of the nationzl money
income (1937, p.237)." Tne theory of multipliers in open economies, developed

by Machlup and Metzler, was the initial effort in this direction. Fifcy vears
later, one may argue that perhaps the time has come to rewrite the theory of
open economy macroeconcmics in terms of general equilibrium models of

.

)i

international trade. 1t i1s to be hoped that this work would stimulate further

research in the microfoundations of international macroeconomics.
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