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I. Introduction
This paper analyzes the short-ruﬁ influences exerted by monetary and fiscal

policy and changes in other exogenous variables in a two-sector, two-country aggre-
gative model with rigid money wages. The real side of the model is identical with
that of the standard two-sector, two-country model of international trade
extensively analyzed by Kemp [3],l/ except that in each country one of the
factors of production is explicitly identified as the stock of capital,

2
with one industry in each country producing a flow of new capital goods._/
In contrast with prior studies, we assume that'money wages are rigid in at
least one of the countries. That assumption means that policy changes aund
other shocks are capable of producing movements in the rate of ﬁnemployment.
So our analysis is in large part directed toward answering "Keynesian"
questions about how one country's monetary and fiscal policies Impinge both
on its own level of employment and on its neighb&r‘s. In this same
Keynesian spirit, our analysis will be devoted exclusively to the '"'short-run',
a period of time so short that the capital stock in each country is fixed.
We regard time as continuous, so that for us Jéhort-run" adjustments are
those that ocecur instantaneously, our analysis being devoted to alternative
momentary equilibria. But ﬁhile both the time frame and the questions
addressed by our analysis are "Keynesian" in character, the real side of our

model is definitely not. In our model, there are within each country perfect

1/ For each good, the production function is linearly homogenous and
identical across countries., Production functions for the two industries are
different,

2/ The other good is a consumption good. This way of filling out the two-
sector trade model is the standard one in analyses of growth and trade;
e.g., see Uzawa [8] and Foley and Sidrauski [1].
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markets in stocks of physical capital and labor, so that firms can instan-
taneously acquire the amounts of each factor that they desire. In contrast,
the Keynesian model rules out instantaneous trading of capital by firms and,
instead, posits flow investment demand schedules on the part of firms., It

is known that in.closed economy models, what onme assumes about the presence

or absence of a market in physical capital has important implications for

the relative potency of monetary and fiscal policies (see Sargent and Wallace [6],
and Hendérson and Sargent [2]). Similarly, the properties of the open-economy
model of this paper differ in important ways from those possessed by

Robert Mundell!s [4], a model that shares our assumptions about markets for
paper claims, but that assumes '"Keynesian'" flow investment schedules rather
than markets in stocks of physical capital. Like Mundell, we are interested
in studying the implications of highly integrated financial markets, so that
we follow him in making the extreme assumptions that "capital" Qi.e., paper
claims) is perfectly mobile and that households in each country regard the
paper earning assets issued in the two countries as perfect substitutes,

In one respect, our model differs especially from Mundell's, since,
contrary to his, our model, with money wages fixed in both countries, implies
that the authorities cannot peg the exchange rate at an arbitrary level;
for that would imply that ome or the other of the two countries would be
over-priced, implying incentives for both industries in that country to
shut down and produce zero output, The possibility of suﬁh a situation has
been described in a somewhat different context by Paul Samuelson [5].

Our model is but an open-economy version of the two-sector, closed-

economy model described by Henderson and Sargent [2], the present model
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consisting of two different Henderson-Sargent economies operating side by

side and interacting, In the closed-economy model, the assumption of two

sectors with distinct capital-labor ratios was perhaps not ceutral to the
analysis, since the model continues to function in the limiting case in

which capital intensities in the two industries are identical; in that case,

the model collapses to a version of James Tobin's "Dynamic Aggregative Model! {71.
Here, however, the assumption of distinect capital intensities in the two

sectors is essential, since the model would not possess a determiﬁate solu=-

tion were the capital intensities to.be identical,

This paper describes two versions of the model. In the first version,
money wages are fixed in both countries; here, the exchange rate must be
flexible if both countries are to operate with positive levels of employment:.
In the second version, described briefly in the appendix, money!wages are
fixed in one country, while in the other they are flexible, being assumed to
adjust instantaneously in order to assure full employment. In this version
of the model, pegging the exchange rate is compatible with positive employment
in both countries, so that we are free to analyze both flexible and fixed
exchange rate regimes.

I1. Description of Firms, Policy Making Authorities, and Households
Firms

Firms in the investment goods industry in country j (j=1,2)

produce flows of 1] investment goods per unit time subject to the common

linearly homogeneous production function

j = j j | ’ =
(1) R | j=1,2



where NIJ is employment in the investment goods industry in country j,

KIj = KIJ/NIJ, KIJ is capital employed in the investment goods industry in
country j; and i(kIJ) obeys i'(kIJ) > 0, i”(kIJ) < 0. Similarly, firms in the

consumption goods industry in country j produce flows of consumption goods,

Cj, subject to the common linearly homogeneous production function
T oyl 3
(2) C N, c(ky™)

where NCJ is employment in the consumption goods industry in country j, KCJ is

capital employed in the consumption industr& in country j, kcj = ch/NCj; and
c(kcj) obeys c'(kcj) >0, c"(kcj) < 0. Notice that i(+) in (1) and c(+) in
(2) are independent of j and so are identical across couﬁtries.

Within each country there are perfectly competitive factor markets in which
firms can purchase or rent ail the capital and labor that they desire at each
moment. Firms in country j can hire z2ll the labor they want at the money wage

WJ, denominated in units of j's currency per man per unit time, and they can

rent all the capital they want at the gross rental rate ej, measured in units of
j's currency per unit of capital per unit time. Firms in the consumption goods
indgstry in country j are perfect competitors who can sell all the output they
want at the price ch, which is denominated in j's currency per unit of
consumption goods. Firms in the investment goods industry can sell ali the
investment goods they want at PIj. Capital and labor are perfectly mobile
between industries within a countxy, but cannot move across borders. Firms in

each industry in each country choose levels of employment and capital so as to

maximize profits, which leads to the marginal conditions:
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Equations (3), (4), (5), and (6) require equality between the marginal

products of factors and the corresponding real rental rates in each

industry in each country.

issuing equities and so have equities as their only liabilities.

holds in both countries are assumed to view these equities as perfect

Firms in each industry in each country finance their investment by

House-

substitutes for the bonds of both governments, which are themselves perfect

substitutes from the viewpoint of households,

This means that the real

yield on equities in both countries must equal the common real yield on

bonds, r-il, where r is the nominal rate of interest on govermment bonds,

and where T is the public's expected rate of inflation, assumed to be the
same for all prices and wages in both countries,

virtue of the assumption that bonds of the two goverhments.are_perfect_sub:kwr_

That equality follows by

. [ »
stitutes. Firms retain no earnings, paying jout their entire net cash flows as

dividends.

producing consumption goods in country j is

(7

Ve

' PCJCJ"WJNCJ
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Under these assumptions, the value of the equities of firms
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Arbitrage requires that

(8) o = PIj (x-T,

so that the rental rate on capital equals the real rate of interest on bonds or
equities times the value of a unit of capital, since the latter is what a
dealer in capital could afford to rent it at, Together with the marginal
conditions and the linear homogeneity of the productior function, (7} and

(8) imply

(9) ch = PIjKCj j = 1,2.

Similarly, the value of equities of investment goods producers satisfies
Jop iy | _—
(10) VI PI Kp j 1,2,

Our assumptions that prices and interest rates are flexible instan-

taneously imply that in each country capital is fully employed,

|

k= g 3 +xd,
c I

Since money wages are rigid, however, labor néed not be fully employed.

We assume that there are very small transportation costs associated with
the movement of a unit of newly produced investment goods across borders,
Thus, if the price of investment goods produced in country one is the same as
the price of investment goods produced in country two when both are measured
in the same currency, there is no trade in flows of investment goods. This
assumption will be seen to play no important role.in our static analysis, as

it only serves to allocate world investment between the two countries. However,
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in a dynamic analysis, such an assumption obviously would be a pivotal omne

(see Uzawa [8]).

Fiscal Authorities and Central Banks

The fiscal authority in country j has ocutstanding as liabilities a stock
of bonds, Ej, denominated in units of country j's currency. The bonds issued
in both countries have a common variable nominal interest rate, r, and are
fixed in nominal value, like savings deposits and call loans. Each fiscal
authority makes purchases of consumption goods at the real rate per unit time,

Gj, subject to the flow budget constraint

320 2 5 dnd L 55
(11) PG = BT + B

where a dot over a variable denotes a derivative with Tespect to time, and
Tj denotes total real ;ax'collections, net of transfers, henominated in units
of the consumption good per unit time,.

The central bank in country j has as a lisbility theistock of monay, Mj,

which bears no nominwl interest., As assets, the central bank of country j

holds an amount of home government bonds, Bj, an amount, ﬁj, of international
reserves denominated in the international unit of account (e.g., pounds of
gold), and an amount of foreign government bonds, Fj. The value of the
central banks' international reserves in units of domestic currency is

chj, while the value of its holdings of foreign bonds is eij, where

el = 01/02, and e? = (el)'l. The variable el is the exchange rate, the

price of foreign currency in terms of country j's curxency. Central bank

j's balance sheet appears in Table 1.



Assets Liabilities

B J : MJ

Table 1

Central Bank Balance Sheet

At a point in time, the central bank can conduct stock exchanges or

“"open market operations' subject to the constraint
12y  aud = agd + odard + edard |

which in the absence of intervention in the foreign assets markets

(dRJ = dFJ = 0) becomes the familiar closed economy constraint on open
- . '

market operations, drl-ap? = o,

The central bank can also conduct flow exchanges subject to the constraint

|
. LI s ® o = o i
(13) M =+ oIrd 4+ I

Consolidating the flow constraints on the fiscal authority and the

central bank of country j yields
(14) PC(GJ-TJ) =m + @ By - oIrt - &IF

which states that the deficit of the fiscal authority can be financed by
money creation, by selling bonds teo an entity other than the central bank,

or by a running down of the conscolidated government's foreign assets.

ST U U



Households

. . . 1 2
Households in countries 1 and 2 have nominal wealth, W and W°, each
denominated in units of domestic currency, given by

W= M +§1+PK1-31-E2-F2+e151

W'2 = M2 + -ﬁz +p KZ - Bz - El - Fl + ezEz-

Hopo

where Ej is the amount, denominated in units of foreign éurrency of foreign bonds
and equities held by residents of country j. Only residents of country j are
assumed to want to hold its money. 1In each country, households regard both
foreign and domestic bonds and equities all as perfect substitutes. Aécordingly,
portfolio equilibrium can be described by equality for each country between the

supply of real balances, MJ/PJ, denominated in units of the consumptions good,

and the demand, m(r,YJ), |

s . . 1
sy /e d = nee,yd) m_ <0, m . >0,
C T YJ )

where Y3 = PJIj + ¢J is real GNP denominated in units of the consumption good
!

and Pj = PIj/PCj. .

Households in each country also make a consumption decision, which we suppose
can be described by a Keynesian consumption function Zj(Yj-Tj) that shows the rate
individuals in country j demand consumption goods per unit time. Equilibrium in
the world market for consumption goods obtains when flow demand equals supply

a6) ¢t +c? = zteeterty + 222y gl g2

There is free trade in consumption goods, which insures that

N

an  pt= elpcz,

so that the price of consumption goods in terms of country j's currency does not

depend on the country of origin of the goods.

N\



ITI. Behavior of the Model
It is convenient to collect the equations of our model here in the
following form:

18) ¢l +c? = z2tevtorly ¢ 22v?-r?) 4 ol + 62

(19)  yJ = pitd + ¢ S j=1,2

(20 13 = Klj/BIj j=1,2
(21) BIJ'. = kIj/i(klj) ' j=1,2
(22) ci = KCj/BCj j=1,2
(2 gt =wtewd j=1,2
ey k- KIj + ch ' : j=1,2
(25) M= chmj(r,Yj) . j = 1,2
(26) wl = pCi[c(kCi) - kcjc'(kci)] ‘ j=1,2
(27) Wl = Pchj[i(kIj) - kIji'(kIj)] j=1,2
28 P(r-M) = o' (k) j=1,2
(29) T = i‘(kIj) j=1,2

(30) pl=eclp2
C C

This is a system of 24 equations in the 24 endogenous variables el T,

J, and K. 1, The

and for j = 1,2, o, 13, v3, p I, #3, BIJ, BCJ, K J kIj, K c

(H c? i
exogenous variables are Mj, wj, Kj, Gj, Tl (for j = 1,2) and T,

-t : e g —
ER . RO



Equaticns (26), (27), (28), and (29) for each j are four equations
in the endogenous variables ch, Pj, r, kcj, and kIj. In our earlier
paper we showed how these four equations can be used to solve for ch,
Pj, kcj, and kIj'each in terms of r~T and wj, thereby obtaining the

following four relationships:

(31) kIJ = kI(r»ﬂ) s kz' = }" <0
(32) kCJ = kc(r-n) . kc' - ﬁ i (c')2 <0
[ (il)
: 2
(33) P = p(x-M , p1 = %_ (kp=kp) 2 0 as ko % k.
. ] . . s i
(38) . = B I(r-T,ud) ) i o PPtk 0. p3 = K
cl 3 s > U, c2 Pa—
W i w

Since i(+ ) and c(+ ) are the same functions for each country, the four
functions above are also the same for both countries; aﬁd since there is a
common worldwide real yield, r-7, on all.paper earuning assets, equations

(31), (32), and (33) imply that kll = kIz, kcl = kcz, and P! = P2, Henceforth,
we will take advantage of these equalities and omit the superscripts from

k , k, and P,

I C
Combining (21) with (31) and (23) with (32), we obtain

35 83 =p (M , Coprewl . Lk'<O

i

]

(36) ec Bc(r—TT) . s - B r = X
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Again, since the functions in (35) and (36) are independent of j,
the existence of a common worldwide real interest rate, r-Tl, implies
that Bll = BIZ, BCI = BCZ, equalities that justify our dropping the
superscripts from BI and BC subs=squently,

The relationships leading to equations (31) through (36) are
illustrated in Figure 1. Panel (a) plots equation (29) and depicts an
inverse relationship between the real rate of interest and kI. Panel (b)
shows how the wage-rental ratio, w = wj/fPCij(r-ﬂ)], must vary directly
with both kC and kI’ since an increase in kI’ for example, increases the
marginal product of capital in the investment good industry, Panel (c)
depicts the relationship between @ and P that must obta;n for both industries
just to be able to cover their coéts, that is, to earn zero economic profits,
The slope of this relationship depends on relative capital intensities.

When the wage-rental ratiﬁ w increases, the relative price of the more labor
intensive good must rise if both industries are to continLe to break even,
Thus, the relationship in panel (c) slopes upward if kC >‘kI and downward if

k. <k

c I* Panels (d) and (e) record the fact that increases in capital-labor

ratios lead to increases in capital-output ratios. E

These five panels define one mapping from r-T to kI; another (composite)
mapping from r-T to w to kC; another from r-T to kI to w to P; another from
r-T and wi to ch; another from r-T to kI to BI; and finally, another from
r-T to w to kc to BC. These six mappings are embodied in equatioms (31)
through (36).

The existence of the mappings (32) and (34) prohibits using the model with
the exchange rate el as an exogenous variable pegged by one government. For as

(32) shows, the existence of a single world-wide real interest rate r~ff implies



identical capital-labor ratios kC in the consumption goods industries. But

then dividing (26) for j=1 by (26) for j=2 gives

1
C

l5 |
&

g

>

=
o"d

which, when substituted into (30) shows that the exchange rate must obey

—

1_w
et == .
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The above equation determines e1 solely‘from reference to the arbitrage condition
(30) and the marginal conditions (26)-(29). The governments do not have the
option of choosing e1 as one of their igstruments, even though the model would
continue to have 24 equations and 24 endogenous variables if e1 were made

1

. 2 ' .
exogenous and either M~ or M” were made endogenous. For the above equations for

el cannot, in general, hold where wl, W2, and e are all viewed as exogenous.
Were one government to aftempt to peg e1 at a level violiting the above
equality, one country or the other would be overpriced in markets for both
consumption and investment goods. Fresumably, productioniin that country would
cease. Samuelson [5] has alluded to this possibility in pointing out that
under the conditions for factor price equalization, it is possible for a
country to find itself priced out of all markets if its exchange rate is wrong.

We can write equation (24), the condition for equilibrium in the market

for the existing stock of capital in country j, in the form

k) = g, x-m1! + pye-mcd i=1,2

.

Solving (19) for IJ, substituting into the above equation, and rearranging,

we obtain

61w = BI(I“?T)Yj + [B(r-MBo(x-m - Bl(r-ﬂ)]Cj, j=1,2



an equalion that states that the supply of capital goods in country j,
measured in units of the consumption good, must equal the demand for capital
goods measured in the same units., Equation (37) shows thé combinations of

the endogenous variables Yj, Cj, and r-Tl, given Kj, that guarantee cquilibrium
in the market for the stock of physical capital in country j. In our earlier
paper, we showed that

y i
P - =H....._ — k—k
Bc BI p 3 el ( c 1)’

so that PBC - B . %2 Dask, Zk
To vbtain the combinations of r and YJ comsistent with both portfolio

equilibrium and profit maximization in country j, we substitute {34) into

(25) to obtain

s et

38) Ml = ch(r-ﬂ’,wj)m(r,Yj). j=1,2,

Equaticn (38) is identical with the MM curve of our earliér paper. Below we

assume that the' M4 curves are upward sloping in the r, Yj planes,

Equations (37) and (38) for j = 1,2, and equation (18), the equilibrium

condition in the flow market for consumption goods, form a system of five
. . . , 1 2 1 2
equations in the five endogenous variables Y, Y, © » C7, and r, a system

that will, under certain circumstances, determine those five endogenous

variables. For convenience, we rewrite these five equations here:

]

B71)  RG-MRY = g @MY + (RCe-Mge (e-T) - 8 (e-mch,

(37i1) P(x-MK’ = BI(r-ﬂ)Yz + [P(x-Mgg (x-T) - Bl(r-ﬁ)lcz,
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(381) wl Pcl(r-ﬂ,wl)ml(r,Yl),

fl

(3811) M2 p 2 (e, w)m? (x, Y2,

18y ¢l +¢c? = zlyl-tly + z2(v2-12) + el + G2,

'It is easy to see that if kI = kC, implying that PBC--BI = (0, then the
model possesses no seolution, TFor when PBC~ﬁI =0, ct and ¢2 f£ail to appear
in equations (371i) and (37ii), respectively, causing our five equation
system to decompose in an unfortunate way. When PBC-BI =0, {(37i) and (381)
become two equations in Y} and r that are capable of determining those two

variables, Similarly, equations (37ii) and (38ii) become two equations in

Y2 and r that are capable of determining these two variables, The variable

r is therefore over-determined since the two solutions for r are independent.

1 2

i
On the other hand, ¢~ and ' C° are both under-determined, since they only

appear in equation (1l8), an equation which determines the jsum C1 + Cz, given

1 2 !

vl and Y2, but which leaves both C* and C° undetermined individually. All

of this indicates, once again, the dangers of naive equation counkting as a

device supposedly capable of ascertaining the capacity of n equations to

determine n variables. I

Where capital intensities are not equal in the two industries, so that
PBC-BI#O’ the system formed by our five equations may possess a solution. To
solve the model, we begin by adding together (37i) and 37ii), and use (18) to

eliminate Cl+C2:

1

@9 ety = p ey + g mpp izt + 2hatrh + 6t

where P, Be and BI are each functions of (r-m). Taking the total differential

of equation (39), we obtain
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i

{P'(K; + &%) - Ppy (1t + 2y - Pgl (Gl + cz)} (dr - arm) =

] = 2; 2
@y g, + (me - ppz" Jart + [p; + (2 - g2 Jay
+ (BB, - BI)[dGl + dg? - 2l art - zz'dTZJ - P(dKl + dKz).

Solving the total differential of the MM curve (38) for ay? gives

AN 5| . j g j :
Jayd = @ | [ oM j] < J 3 gl
(41) mYdY N 3 m + j2 PCI dr + jz P di - 32 PCZ dw
c . P P P
C C C

Substituting for dyJ from (41) into (40) gives the differential for the reduced

form of (r - M:

: J
J.M J
. . . T T R
2 oy -y P'Ki - PgiIJ - PaéCJ ‘ PCJ
42y = {re;1 - 27 )+ ppzd n o 1} @ -am
=l : (L -2 )BI + PBCZ My
_ 3" j' I LN it
2 g (-2 + pp2 dM3 8, (L~ 20y + gzl 3 n
=3 . r . ) P r AT
] j .2 TCLlJ
=1 Ty Ty PCJ
jl jl . 1
.2 (Bl(l -2y + PBCZ ) md 3 3
-z T P dw
] .2 "Cl
i=1 m, p 3
c

1 2!

1
Var - 22°ar?y - peak! + «?)

+ (g, - BI)(dG1 +dG% -z

1 =1 1
Since 1 z] » 0, we know that BI(l - zd }y + PBCZJ > 0. Now the remaining two
terms in brackets on the left side of the above equation are related to the slopes

of the single country MM and KK curves of our earlier paper. Indeed,

ted _ pared _ pated
P'Ky - Pp{I° - PBAC

_ 1
= -
(L - 2] B + PBCZJ' d(r - M)
dy. KK curve

J
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8 _pj
m. + jz PC].
PC - . 1
n j d(x-1)) .
Y i ‘MM curve

dy?
In our earlier paper, we showed that a necessary condition for stability

of the single~-country model is
-

1 1

N TCEDY | fiem,; 2 °
dy? M gyl RK

a condition that implies, for example, that if both the MM curve and KK curve
are positively sloped, the MM curve must be steeper. We assume that this

single country stability condition is satisfied in each country, which is
sufficient to imply that the coefficient on (dr-d) in equation\(QZ) is poesitive.
The coefficients on dMl, sz, and 477 in (42) are unambiguously positive, while
the coéfficients on dwl and dw2 are unambiguously negative. However,

PBC—BI Z 0 when kc 2 kI’ so that the coefficients on dGl, dG2, dT1 and de all
depend on relative capital intensities.

Once d(r-1) is determined from equation (42), the differentials of kI’ kt’

P, and P% are determined from equations (31)-(34); Y1 and Y2 are determined by

the MM curves (38i) and (38ii), respectively; then Cl and C:2 are determined

from (37i) and (37ii), respectively, while Il and 12 can be obtained from (19).
We are now in a position to aﬁalyze thé effects of changes in the exogenous

variables:

a. An increase in the money supply in country l: From the reduced form

equation (42), an increase in M1 drives (r-m upwérd. From the MM curves (38i)

2

and (38ii), we have it that the rise in (r-T) causes a rise in both Yl and Y,

so long as both MM curves are upward sloping in the r,YJ plane. The rise in

(r-17) causes k_ and kC both to decline, by virtue of equations (31l) and (32),

I
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while Pc1 and PC2 both rise, by virtue of equation (34). The relative price
of rises if kI > kc and falls if kC > kI. The total differential of (371)

or (37ii) is

(pg, - 8)ac = - goav! + (p'x] - ppir) - pglclicar - am + pax]

We suppose that the coefficient on (dr-df) is positive; but, since PBC - 515 0
as_kc Z kI, and since the coefficients on de and d{(r - T} are of opposite signs,
the sign of tﬂe change in Cj is ambiguous. The sign of de is therefore also
ambiguous.

The pressures propelling the system from the old equilibrium to the new one
can be summarized as follows. At the old levels of Y1 and r~ff, the increase in
M1 creates an excess supply of money in country 1. Households %espond by
bidding downward the real rate of interest r~Tf on domestic and %oreign paper

earning assets, But that makes it profitable for firms in both industries and

both countries to employ more capital iniensive techniques. They respond by

bidding for capital, causing the money prices of cupital in each country IEJ
to rise. That creates upward pressure on %;J also, if all firms are to
continue just to cover costs at the fixed money wages. The rise in P J reduces

c

the real wage and increases the level of employment, and therefore the output
that profit maximizing firms want to produce. It also reduces the supply of
real balances. Both of these effects tend to c¢reate an excess demand for real
balances, causing r-J to rise. But the risg in %:j also increases the r-f] at
which the markets for physical capital clear. For "stability" it is required
that as ch and hence-world oﬁtput and emplojment increase, the portfolio
balancing r-T incfease more rapidly than the capital market clearing {(x-10).

That will occur if the coefficient on (dr-diT) in the above differential of

the reduced form for (r-1), equation (42), is positive. This guarantees that
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the portfolio-balancing r-m eventually "catches up" with the capital market
clearing r-7[, restoring equilibrium at a new and higher worldwide value of
r-Tf. 1In the process, prices of both goods in both countries have been bid
upward, implying general expansions in world output and employment.

While in our model a monetary expansion in one country leads to increases
in output and employment in both countries, in models of the type explored by
Mundell [4] a monetary expansion in one country results in a contraction abroad
under flexible exchange rates. 1In a two-country, flexible exchange rate model
with one world good and perfect capital mobility but with "Keynesian' flow invest-
ment schedules in both countries, it can be shown that an expansion in the money
supply in one country lowers the world interest rate, depreciates the currency of

!

the expanding country, raises the price level and economic activ&ty in the
expanding country, and lowers the price level and economic activity in the other
country. The primary veason for the difference in results between our model and
Mundell-type models is that we assume perfect markets iﬁ stocks of physical capital,
thereby ruling out flow investment schedules.
b. An increase in expecied inflatjon, 1I: An increase in T causes r-T to rise,

thereby causing Yl and Y2 to rise if both MM curves are upward sloping. The

J, k., k., ¢ and 17 all parallel those associated with an

effects on P, P 1’ ¥

c

increase in MJ.

c. An increase in the money wage in country 1: As in the usual analysis of the

. . 1 . . 1
"Keynes effect', an increase in w~ operates exactly like a decrease in M, in
. . . 1 2 , '
this case sparking downward movements in Y , Y and r-ff. Cost push inflation
in one country is "exported" to the other.

d. An increase in govermment expenditures in country 1l: An increase in G1

increases (r-m) if PBC - 31 -0, i.e., if kC - k1 and decreases (r-T7) if the
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inequalities are reversed, With upward sloping MM curves the sign of the changes

in Yl and Y2 match the sign of the change in r-77. Thus, as in the closed economy

model, whether or not an increase in government purchases is expansionary (i.e.,
3
C X

result is different from those obtained from Mundell type models in which an

causes rises in (r-1f), P and YJ) depends on relative capital intensities. This

increase in government expenditure in one country is unambiguously expansionary both

at home and abroad under flexible exchange rates. Notice that from (42) the effects
. . . . . . . 2

of an increase in Gl are identical with the effects of an increase in G of

identical size,
, , . . - . . 1t 1
e. An increase in tax collections in country i: An increase in % dT operates

, . 1 ; .
exactly like a decrease in G~ of equal magnitude,
There exists a convenient graphical apparatus for analyzing the model for
the special case in which marginal propensities to consume are identical in the
LY '

two countries, so that Z° = Z° . 1In this case, equation {(39) becomes a world-

wide KK curve in the (Y1 + YZ), v~ plane. Tts differential is
2 -1 2 1, .2 1. 2
art + ¥ = (g + (Ba- 5B TR + kD) - relt + 1P) - ppicct + ¢T)IdGem)
i ] T
+ pear’ + i) - (Pg- B (46" + ac” - z' ar'- 2% 4],

which is completely analogous to the differential of the single-country KX curve,
with own-country magnitudes being replaced by worldwide totals. On our assump-
tions, the worldwide KK curve is upward sloping in the Y1 + Y2 plane, as shown in
Figure 2.
The own country MM curves, equations (38) can be solved for Yj and added
2

together (horizontally in the (Y1 + Y7, r-f) plane) to derive a worldwide MM cutve,

Its idfferential is

d(r -1 - de«T - p 3 de]

2 j
1 2 1 pdM J M
acy +Y)=§ + (o + 201

il I 2
Lmy™ "B p 3 P ]
“ C c

W b i et mmmmeee— - mm e e e e n -t e e e e e et e e e o s e
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The worldwide MM curve is depicted in Figure 2¢, while the two individual country
MM curves are in Figures 2a and 2b.
Finally, for fixed values of Cj, equations (37i) and (37ii) show the combina-

tions of r-ff and 7! that guarantee that capital in country j is fully employed,

and so are in the nature of "capital equilibrium" curves. We dub these curves the -

KE curves in the YJ, r-ff planes, Their differentials are given by
ard =g "teerid - parrd - pgrehyace - m - 5. 7lepp - poydcd- g "Trard.
I 1 I c I ¢ "I I

On our assumptions, the curves are upward sloping; whether an increase in Cj shift
the curves upward oxr downward depends on the sign of PBC - BI’ and so on relative
capital intensities. The KE curves are plotted against the own country MM curves
in Figures 2a and 2b.

The model works as follows: Yl + Y2 and r~T] are determined at the inter-
section of the worldwide KK and MM curves, which appear in panel e¢. Then, given
the (x-TT) so determined, Yl and Y2 are read off the MMI curve and the MM2 curve,
respectively, Finally, C1 and Gz must adjust to make the KEj curve at the
{r-1) and Yj already determined. How the individual Cj's must adjust in response
to any given disturbance depends partly on relative capital intensities as we
have seen above.

This graphical apparatus helps emphasize why capital intensities must differ
across industries if the model is to possess a solution. For if (PBC - BI) =0,
then Cj does not appear as a parameter of the KEj curve, and there is available
no device to move the KEj curves through the equilibrium r-Ty, Yj combination

determined by the worldwide KK and MM curves and the MM curve.

IV. The Balance of Trade
In this model, the balance of trade is a residual and plays no active role

in determining the current values of any endogenous variables. The model does

S
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possess a device that guarantees that savers will be reconciled to accumulating
foreign assets at just the rate of the halance of trade. Thus, households in

4
country 1 desire to save at the rate

Sl

1
vl gl o gl - g

Poplrbe ol it - oty gl

5

Substituting for T1 from the government budget constraint gives

' 1 =1 .1 1*1 .1
1 1.1 M B -B o R el Fl_‘_.[cl

S 1 n
c c c C

-zttt -ty . Gl},

where the term in braces is country l's balance of trade. For the case in which
the authority in country 1 does not intervene in thé foreign asset market,

ﬁ1= fl= 0. The above equality asserts that in equilibrium the ﬁate at which
households desire to save equals the rate at which they are actdally accumulating
domestic assets plus the rate that they are actually accumulating claims on

1

foreigners. Notice that by equating § to ﬁlchl and rearranging, it follcows

that the balance of trade obeys the equality

R T A R TS LN S

V; Conclusion

This paper has analyzed the standard two-sector, two-country model of
international trade, suitably extended with the addition of portfolic balance
conditions, under the Keynesian condition that money wages are rigid so that
there is less than full employment in each country. The model turns out to be
quite "monetarist" in character. TFor one thing, the model embodies a pure
purchasing power parity theory, since the exchangé rate must eqﬁal the ratio of
money waées in the two countries. Open market operations in one country create
upward pressures on the real interest rate and cause prices in both countries

to rise, thereby sparking expansions in world output and employment. By



- 25 -

;ontrast, expansions in the government deficit in either country have
ambiguous effects on interest, output, and employment. The nature of this
model thus contrasts rather sharply with the Keynesian model described by
Mundell {4]. A key difference between our model and Mundell's is that in
ours perfect markets in the stocks of physical capital in each country ensure
that the marginal productivity of capital equals the real rate of interest,
thereby ruling out the possibility of a Keynesian investment demand schedule
and hence a Keynesian "IS" curve. In_our model, the market in physical capital
occupies a key position in the mechanism by which policy variables impinge

on the ecomomy. Policies work by threatening to open gaps between the
marginal product of capital and the real rental on capital, thereby prompting

producers to bid the price of existing physical capital up or down.



APPLNDTY
The Model with Full Ewployment in Country 1

In this appe;dix we sketch the structure o£ the model under the assumption
. that Nl is exogenous and W'l is>endogenous, there being full employment of labor
at all times in country 1. That is the only change that we make in the |
specification of the model.

Defining the output-labor ratios

_ o1
A S -

a
¢~V T Thy \

it follows from (29) and (30) that KI and KC are both functions of (r=m):

-‘iki
= - T iz —
A = g (=) A 2 s 0
- ckg
3 = a 1 =
Ao Rc(r m RC cz ~ 0 .

Tor full employment of labor in country 1, it must be so that

r_ .1, 1_ .1 1
N =N b Ny = ITag + Chge

Using the definition of GNP, equation (19), to express Il in terms of Cl, Yl,

and P, and rearranging gives

1

1, 1
PN* = -
(43) ‘ ALY + (ch hI)C ’
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. . ; . 1 . 1 . )
which is one equation in r-Tf, ¥, and C°, It is easy to show that™

Php=h, = P(r~ﬂ)k1hc(k1-kc) Z0as k_ 2 ke

I I
We can eliminate C1 from (43) and (371), (37i) being the full employment

condition for capital in country 1, to obtain

@ay  Y' o= geeem, wh, kY

an equation that tells how much GNP is country 1 is associated with full
employment of the stocks of factors, given that the marginal conditions are
satisfied.

Equation (44), together with the following four equations, cach of which

is described above, describes our model with full employment in country 1:

%5y Y

ul(r-ﬂ, wlP MI, m \ (MM1 curve)

2

46y Y 2

pz(r-ﬂ, W s Mz, M ‘ (NM? curve)

|

]

1/ Euler's theorem implies product exhaustion, so that

Wj
i = - + p(l’-”)kl
P .
C

c = ij—-{- p(r-'IT)kC .
Fe .

Subtracting the second from the first gives

1
pi- € =P -

1
Aok

Multiplyi i
ultiplying by KIAC gives

=P (x-M) (e ok )

- = {ra -



.
{47 P(K1+K2) = BI(Y1+Y2)+(PBC-BT)[Z*(Y1~T1)+Z2(Y2—T2)+G1+G2] (Vorldwide KK curve}
1
ey e =%
"

Equations (45)-(48) form a system of five equations in the five endogenous variables

-, Yl’ YZ’ wl and either Ml or M2 or el. If el is endogenous, then as before,

Ml and M2 are exogenous, But if e1 is to be pegged and so become exovgenous,
then either Ml or M2 must be endogenous.
We now &escriberthe structure of the model under the three possible regimes.
a. The system with Ml and M2 exogenous.
With Ml and M2 exogenous, equations (44), (45) and (47) form a system of
three equations that-determine r=1, Yl, and YZ. Given these varighles,
equation (45) then determines wl, while the exchange rate e1 is determined
by (48).
b, The system with M2 and el exogenous.-
Here, equations (44), (46) and (47) again determine -, Yl, and Yz.
Equation (48) then determines wl,-while (45) determines Ml.
c. The system with Ml and e1 exogenous.
Here equations (44), (45), and (48) form a system of three equationms

that determine r-f, Wl, and Yl. Given values of those variables,

equation (47) determines Y2, and then equation (46) determines Mz.

N
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