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1
INTRODUCTION

The purpose of this essay 1ls to present a systematic
discussion of internationsl transmissions of income and
growth from the standpoint of pure theory.

The general background of the discussion of this toplc
in the literature 1s essentially the Keyneslan analysis of
income determination, It is then easy to draw the limita-
tiens of the ceonclusions arrived at, however the specific
models employed may differ from each other, The short-run
sharacter and the underemployment setting of Keynesian analy=-
sis is carried over in considering the intersctions of the
incomes and their components of various countries linked to=-
gether into an international economic system, The limited
scope of this approach can bearly be concealed by the dynami-
zation of the baslc snalytical tools of the stestlc theory.
Growth theory based essentially on dynamic IS and LM curves
in highly aggregative models turns out to belng no more than
investigation of intertemporsl equilibrium conditions, Wher-
ever these conditions are not met, growth theory ylelds moste
1y embarrassing implicatione and certainly cannot be used for
predictions, It is not however entirely useless, Economic
theory cannot do away with a number of 1deas which are veri-
fiable under ideal conditions only, without reduction in the
wealth of its "langusge®, As it stands, thls particuler kind

of theorizing gives much insight into the economic mechanlsm
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and at any rate 1t established the conceptual background for
very recent attempts to adjust growth theory to empirical
needs by disaggregation of the concept of national income and
its large components, consumption and investment, into mean-
ingful smaller sggregates,

This essay follows the pattern of the highly aggregative
models and focuses its interest on the function of the for-
elgn sector as a component of national income (exports) and
transmitter of income and growth through the import function.
The examination of the equilibrium conditions of a two=-
gcountry internationsl system in a dynamic context was done
independently of Harry Johnson's contribution Johnson (15)
but it was not carried as far, because of the complexity of
the mathematical argument,

At the end of this eesay empirical findings by research-
ers who employed essentially simllar techniques in investi-
gating international income transmissions have been summa-
rized Neisser (27), Polak (30), Beckerman (4).

A few words should be sa2ld about price effects not being
analyzed, The assumption of the existence of substantiasl une
deremployment which makes it possible to abstract from price
effects cannot be considered to reflect the economic reality
of the postwar period, in general, Hence, prices should be
consldered in any attempt at a more complete theory, espe-

clslly when no empirical research (where it is very often the
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case that price effects are not statistically very signifi-
cant for small disturbances) is undertaken.
The narrowness of the scope of the present work, explic-

itly recognized, it is hoped, serves as an excuse for the

omission,



b
A MODEL OF AN OPEN ECONOMX

It is intended to first set up 2 model of an open econ=-
omy, the unit in an international economic system, The ori-
entation of the analysis at the beginning 1s to determine the
equilibrium level of income of an economy engaged in free
trade in a setting of perfect competition, where the aggre-
gate production function is homogeneous of first degree
(constant returns to scale)., We shall further assume & con-
stant price level domestically and internationally, The re-
alism of the sssumption about conestancy of the price level
depends on presupposing a general underemployment of re-
sources snd a perfectly elastic supply of them, Under these
conditions a change in income does not induce price changes,
at least over a conslderable range in the path towards full
employment. It 1s however an oversimplification to assume,
8s it is often the cese, that the supply function of output
1s perfectly elastic up to a peint in the neighborheed of
full employment and perfectly inelastlc beyond this point,

Keynes himself noted Keynes (16) that some price ine
creases may occur at an earller stage reflecting bottlenecks
as long as excess capacity diminishes and all sorts of rigide
itles such as lmmobilitles of resources, increasing difficul-
ties in factor substitution, and effects of monopolistic

groups become operative, Nevertheless, on the basis of eme
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pirical evidence there has been a tendency in the fleld of
international trade to yleld some priority to the income ef-
feots over the price effects, on the ground that the income
elasticity with reaspect to affective demand is larger than
the price elastliocity,

A threee-sector economy will be considered, The sectors
contributing to the formation of the national income will be
the consumption seotor, the investzment sector, and the fore
elgn trade sector.

By taking account of a foreign sector, the following
facts are scknowledged, The goods snd services produced in a
country are neither consumed nor used for investments entire-
1y by resldents of that country, A part of the goods and
services domestioanlly preoduced is exported, On the other
hand, part of the aggregate national consumption consists of
imported goods and services and part of the total amount of
investuent represente foreign investment inte the country
under censideration,

Finally, a country pays interest and dividends on capi-
tal borrowed from abroad and receives payments on interest
and dividends resulting from caopitsl which was lent by her to
other countries, HNaticnal income, then, 18 equal to: aggre-
gate comsumption, plus total net investment, plus the state
of the balance of payments, or

Y¥YsC+I+Xen
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where Y stands for national income, M for imports of goods
and services, and payments of dividends and interest abroad -
henceforth it will be referred to as "imports" - C for aggre-
gate consumption, I for total net investment, in other words
total domestic plus net forelgn investment and X for export
of goeds and services and receipts of payments from abroad on
dividends and interest - which will be referred to as
"exports",

It follows, that since in a closed economy ¥ « C = 53
I =235 1s, the equilibrium condition; while in an open system
§ =1 +X«HM 0orS «1=1X«Muwhere S = gaving, Thie nstu-
rally means that in equilibrium the difference between saving
and investment 183 matched by the difference of the balance of
payments,

In the traditional way, the aggregate consumption will

be expressed, in real terms, as a function of the naticnal

income,

Linear case General case

C =eY + Cq (1a) € = ¢(y) (1)
Where Y is naticnal income,

e = CV(Y) = gg

the marginal propensity to consume and Ce the component of



consumption not dependent on Y, The marginal propensity to
consune has been established in theoretical and empirical a-
nalysis as a parameter of considerable constancy.

If the model is tec be not of the shortest run, an 1ln-
vestment function must be introduced to relate investment ex-

penditure to Y,

Then:
Linear case Genersl case
I=0Y+I, (2) I = I(Y) (24)

Where I, is autonomous investment and b the fraction of
Y spent on lnvestment projects., Here one must state explice
1tly that Equations 2, 2' do not incorporate any established
behavioral hypothesis regarding investment spending, It
seems however, on the basis of research done up to date, that
there is not any other functional relationship which explains
investment in a satisfactory manner, Equation 2 then may be
tentatlively accepted as an approximation to the "true" but
unknown functional form.

The foreign sector of the economy will consiet of an ime
port function and an export function,

The import function will express the value or volume of

imports as dependent on the level of income.



Linear case General case
M =mY + Mg (3) M= M(Y) (3*)
Where
M= M (Y) ﬁ

is the marginal propensity to lmport and My is the autonomous
component,
The import function 1s assumed in general to be monoto-

nically incressing, Exports are given exogenously,

Linear case
X = X (&)

On the basis of the above equations, the income-

determination expreesion is:

Linear case
Y=0Y 4+ Co+bY + Iop+X~-ml-Hg
(5)

General case
Y =c(Y) + I(Y) + X = m(Y)

Equatlion 5 becomes upon solving for Y:

C°+I°-H°+E

Y (6)

l+m-c-D0
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This result suggests that the equilibrium value of in-
come equals the constant (Co + Ig = Mg + X) multiplied by

1

l1+m=-¢-D0

This last term is the multiplier of the system.

A multiplier in its broadest sense has no separate ex-
istence from a specific economic model to which it refers.
Furthermore, within an economic model there are as many mule-
tipliers as possible marginal effects of a change of any eco-
nomic variable upon another of which the first one 1s a com-
ponent, Hence, the complexity or simpliclty of a multiplier
depends on the number of marginal relationships of econcmic
variables under simultaneous consideratlon.

Naturally, distinguishing within any model between exog-
enous and endogencus variables one can investigate the ef-
fects of a change of an exogenous varlable on one or more en-
dogenous varlables but not vice versa, A multiplier in that
case can be only a derivative of an endogenous variable with
respect to an exogenous one,

Let us consider the model summarized in identity (5').
Differentiating the identity (5') with respect to Y, we ob-

tain.

1 =4C + 4l - di (6)
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From Equation 6' we can easlly derive expressions such

= = 1
% 1-*1‘1+u""iﬁ c' + I' «1°

where

I =§§.c' -&gotc.

These expressions are the consumption multiplier, the
import multiplier ete,
Using the method employed by C, Clark and Kahn, we

write:

%-14' ‘C' -H') + (c‘ -H')z + (c. - ”‘)3 *eooe

%- 1+ (I' =M') + (C' - M')Z *o0e *ae
and so on, Now, on the basis of empirical evidence the nor-
mal case is for the term (C' + I' - M') to be less than uni-
ty. For, the marginal propensity to consume is in the long=-
er run certainly less than unity., The stability conditions
require that C' + I'< 1, (or thet b in the linear case be
1-2¢).

If we assume 2 positive marginal propensity to import
the term (C' + I' - M) is a fortiori less than unity,

Then, according to the rule of summation of the terms

of a8 geometric progression any of the above series reduces
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to an expression such as:

L)

u-llﬂ - '+ T oMy = 4; .
AX Lopl = (C #+1' = M) T-0C -1 + M

From this last expression we see that

ax

-I-CTQ-EI‘ + Mt

The meanling of this equation is clear., The increment

in income-creating exports is multiplied by the factor

1
1=C =1+

in order te give the equllibrium value of the income ine
crease,

In the model presented, it wes sssumed that all exports
are income-creating, all imports income-leankages, while no
reference was made at all to sales or purchases on capital
account which may be an lmportant component of the foreign
sector., It 1s proposed now to examine briefly this topiec.

It is customary in the discussion of models of an open
economy to include in exports and imports the items which
make up the balance of trade - transsctions on current
account - without taking into account capital movements,
This might be caused by the fact that the theory of capitel

movements 1s a complex one,
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1f one considere securities as commodities obeying the
conventiocnal rules of the items of the balance of trade, one
should have little to modify in the general notation, An
fimport of securities - a capltal outflow should have &8 nega-
tive sign in the income-determination identity and an export
of them should carry a positive sign,

But one has to keep in mind the following ccnsidera-
tlons,

The general notion that exports creste income depends
on an assumption about an economy's institutional behavior.
It is, namely, assumed that the banking system of a country
is always prepared to acquire feoreign claims possessed by
exporters as a result of thelr sales abrosd against domestic
currency which is going te be used for factor purchases in
the production of exportables,

Imports, on the other hand, are conesidered leakages
from the system because the banking system is supposed to
absord domestic currency in order to sccommedate the im-
porters demanding forelgn values to pay for their imports,
In other words, general convertibility of currencles is as-
sumed, If one adopts the broad Keynesian definition of fore
elgn lending as the sum of increments or decrements in bal-
ances held abroad, one sees that behind each current-account
ltem movement there 1s slways & corresponding capital move-

ment either induced as in the case of a chenge in balances
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resulting from current transaction or autonomous, One now

must state the conditions under which the opposite movements
of various items in the balance of paymentes interact upon
each other in affecting the net result.

This will enable one to refine the model by the intro-
duction of parameters describing the role of exports and
imports, defined broadly to include the movements of clalms,
in determining the level of income,

The distinction between induced and autonomous capital
movements becomes necessary for the present purpose.

Ragnar Nurkse (28) defines the induced capital movements as
those "which result from changes in other items in the
Balance of Payments", Carl Iversen (14) calle them "short-
term equalizing capital movements",

The autonomous caplital movements are defined as those
resulting from a shift in the demand or supply functions
for, or of, foreigzn balances and securities,

The theory of this sort of capital movement is & com-
plex and controversial one and 1s not to be dealt with in
this essay.

Carl Iversen (l4) remarks: ",,.the long-term real ocap-
ital movement..is temporarily offset by a short-term equal-

izing capital transfer in the opposite direction",
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It 1s thils autonomous kind of capital movements that 1is
included in the income-determinatlion ldentity as component
of the exports and the imports,

This inclusion, however, is followed by some difficul-
ties, especially as regards the import function. It was
noted previously, that the relationshlp between imports and
level of income 1s an established one in the enalysis, but
imports are defined in this context to refer only to the
current account items, It might be assumed that with grow-
ing income there is a growing amount of foreign claime belng
acoumulated indicating an increasing sbility of the growing
economy to lend, Besides, the realism of such an assumption
ie supported by the following consideration, The interna-
tional flow of capital ig a function of yield, As income
increases, the supply of loanable funds increases leading to
a decrease of the rate of interest which in turn induces
capital movements out,

The question now ie: If a spontaneocus change occurs in
the domestic demand for imports - including forelgn assets -
by whilch mechanism 18 the level of income affected and to
which extent?

There is neo unambiguous answer to this question. A
taxonomic enalysis is needed in order to oconsider plausible

alternatives,
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It all depends, then on whether the spontaneous” change
in the import demand takes plsce at the expense of:

a2, Jdle funds

b, Bank debts

¢, Domestic investment

d, Consumptlion

In the first two cases (idle funds and bank debts) the
equilibrium level of income is not going to be affected, be-
cause sggregate demand 1s unaltered,

In the last two cases, or in any cese in which domestic
aggregate demend is partially reduced in order to finance
the increase in autonomous imports, the equilibrium level of
income is going to be negatively affected, assuming away for
the time being, all possible effects from induced forelgn

*prom the standpoint of history of economic thought
1t i to be noted that the autonomous movements of capltal
are not unanimously considered "sutonomous" in the sense of
being exogenous to a model of an open economy. An old and
controversial subject is, indeed, whether the long-run cap-
ital movements adjust themselves to & given persistent 1lm-
balance in the other items of the balance of payments or
whether 1t is the trade balance that follows the movements
of capital, being really "autonomous" in the latier case,
It is the classical view that the balance of trade is de-
termined in the long run by independent capltal movements -
view shared by Taussig, Wlcksell, Von Mises, Cassel, Angell,
Ohlin, Iversen, Haberler, in the present century.
J. B, Keynes "The German Transfer Problem" is the most dis~
tingulshed representative of the non-autonomy of capltal
movements ag defined In this footnote, The German lltera-
ture on the topic in general adheres to this theory, For
a discuseion and 2 compromise positlon, see, J. Viner (35).
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demand for exports,

The above instances can be most clearly analyzed by ref-
erence to the representation of macroeconomic equilibriun em=-
ploying the Hicksian (12) LM and IS curves and broadening
their meaning to take account of the foreign sector.

But before doing this, let us bring together the ingre-
dients of the open economy to see what mecdifilcatlions are now
needed, Use will be made of the linear case in order to a-

chieve explicit solutions,

C = oY + Cq (1a)
I=DbY+1I, (2)

M o= aX + Mg (3)
X=X (%)
Y=C+I+XeH (5)

The modifications needed in order to employ the macro-
economic-equilibrium technique are due to the monetary sec-
tor., Here constant terms of trade are postulated in real
terms in order to avold intreducing price-effects. Conse-
quently, the import function will remain unchanged and only
an additive term is to be included in the investment
Equation 2, If i is the index-rate of interest, then
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I = bY = hi + Ig (2)

where h 18 the slope of the investment function om a rate-
of-interest - investment-spending surface at Y constant,
The money supply in the economy 1s assumed perfectly

inelastic, given by

H(B) . -i(ll) .

This smount 1s spllt into a component describing liquidity
preference as a function of 1, shaped in the Sreditional way
Modigliani (25) end a component deseribing the amount desired

for transaction purposes, as a function of real income,

H(T) N H(T}Y)

go that

CRR 1 SR &)

The equlilibrius conditione irn this mscroeconomic model
require both the real market and the money market to be in
equilibrium, AL any level of Y the real merket is 1in equi-
librius when the supply if equal to the demend made up by
domestic investment spending, consumption spending and spend-
ing on the production of exportsbles, The money market is in

equilibrium when
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(8) (a)

AU At

when the supply of money equals the demand for 1t, The loci
of points at which income 1s in equilibrium with reference
to the real merket and money market are the IS and LM ourves,
respectively.

The equation of the IS curve ls:

_Co + Ig = Mg +X ni

Y

1+l-°-b 1+E—0—b

The equation of the LM curve ie given by the following

expression when

oD oy

and

(a)

-(8)
P Yo ,¥2,

hb | V1

Y=

The eimultaneous sclution of these two equations ylelds
the equilibrium level of income , Ye.

Now, let us conslder again the autonomous increase in
the demand schedule for imports financed by a. 1dle funds,

b, by bank debts, ¢. domestic reduction on investment spend-
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ing, 4., reduction on domestic consumption,

a, In this case the position of IS curve will remain
unaffected, since the real market does not get disturbed.
Most likely no movement will be noticed along the LM curve,
elther.

b, Neither of the components or'ﬁ(') is affected, nor
I8, Ye remains the equilibrium level.

¢, and 4, In these cases, the IS curve moves to the
left (I'S') and the equilibrium level of income 1s negative-
ly affected.

If a spontaneous increase ocours in the demand for ex-
ports, assuming perfectly elastic supply of resources, effec-
tive demand will rise in the first round by the amount of the
increase,

So far, however, as an Increase in exporte is deflined to
include exports of goods and services plus securities, not
2ll of exports may be expected to be income-creating, Let us
define k the fraction of exports that 1s income-creating.
Eixmilarly, let 6 mean the fraction of imports that represent
8 leakage from the lncome stream,

The income-determlination identity, after taking into ac-

count the two new parameters, k and 6, becomes;

Y=C+ I+ kX =M (7)

and the equilibrium level of income is given by;
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Y = - 4 . (Cp * In=-sM, + kX). (8)
l-C-Dbtom R o

On the basis of this last equation, we can determine the
effects on incowe of changes in the relevant paremeters and
varlables,

A change in sutonomous imports will sffect the equilib-

rium level of income, &8s given by:

51-1-021+¢m M i
We assume that the multiplier is positive, The change in
income, Equation 9, then 1s negative Af AMg is positive and
vice versa,
A ochange in the slope of the import function,Am, af-

fects income as indicated by:

- &
l-~Ceb+asn

AY =

A my (10)

If Am is positive, income declines, ifAm is negative
income increases,

It is then likely for o to beods<l, For its value to
be equal to unity, one ought to assume & change in imports
resulting from a change in the relative prices of identical

or close substitute commodities produced both at home
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and abroad., © would equal zero Af the change 1n the demand
for imported commoditlies 1s financed entirely at the expense
of idle funds and bank debts,

A change in the parameterc , indiceting a change in the
degree of substitution between imports and domestic expendi~
ture, is described by the equation:

AY = .9 . Og (Mg + mY) (11)
l-c=Db+ cemn

If O¢is negative income increases, if it is positive
income decreases,

A change in exports results in:

AY = 1 KAY (12)
l] «C=b+cnm

which has the sign of AX,
If the fraction of income-creating exports over the
total of exports changes, then

AY = 1 AKX (13)
le0«Db+agmnm

which has the sign of Ak, The above expressions, Equations
9 through 13 are, naturally conditioned by a geteris paribus
assumption,

The effects on income of simultaneous equal changes in

exports and imports were not clearly analyzed, until falrly
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recently.* Thus Stolper (34) writes:

" L..A simultaneous incresse in lmports and ex-
porte will have an expansionary effect if 1t 18
not offset by downward changes in the average
propensity to comsume domestic geods,.. The
best way to describe the effects of trade bal-
ances is by means of the marginal propensity to
import., The best way of describing the effect
of the volume of trade as dlstinct from the
trade balances is by means of the average pro-
pensity to spend, For a discussion of the full
effects of foreign trade on national inccme both
averaze and marginal propensities have to be con-
gidered®,

Let us now consider the effect of equal changes 1In ex-
ports and imports on ¥, AX = A¥ ex hypothesl; AY then is
given by:

AY = kot . (A0) (14)

l1-«Cc=-b+ cm

Equation 13 easily lesds to the following taxonomlc a-
nalysis, First let us assume, for simplicity k = 1, so that

1«06
l=-=2C=Db+an

Y = Ax, (14)

“Haberler argued in his Prosperity and Depression that
only an inerease in exports had expanslonary effects on the
national income, The subsequent discusslon, Stolper (34),
Polak (29), eclarified many obscure points, It sesms however
that the rigorous and simple methodological approach to the
problem became possible after the publication of Haavelmo's
study (9) on fiscal poliecy,
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If the balanced change is a decline in trade, the above

equation becomes

AY = g=2 A X. (15)
l=Ce=Db+am

If the change represents an increase in trade, Equation
13 remaine unchanged,

In case of Equation 14 if the substltution between do-
mestic and forelgn commodities ig indicated byes> 1, income
will increase, while it will decrease in case of Equaticn 13,

In other words, if the degree of substitution between
domestic and foreign commodities is greater than unity a
deeline in foreign trade will lead to a rise In lncome and
an expansion in foreign trade will lead to a decrease in in-
come,

If the elssticity of substitution is unity, the volume
of trade, in case of balanced changes will have no effect on
income, 0 that DY = 0, the multiplicand belng zero.

If the degree of substitution is less than unity, which
may be considered to be the normal case, an expansion 1n
balanced foreign trade will lead to an increase in income
and a decline in 1t will result in contracticn of Y, in the
first case by being positive Equation 13 in the second X
being negative Equation 14,
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Regarding the effeoct of simultaneous changes in exports
and imports of different relative magnitudes it can be stated
in general, on the basis of the Equaticn 16 below, that:

AY = KbX oA (16)
l-0«Db+0nm

If the ohange in the volume of trade is positive, in-

come increases if

abe
~
o

decreases if

Ak
A
44

and remalns unaffected if

k=24,
oy AX

If the change in the volume of foreign trade 18 nega-

tive income will increase, if

Ak
>

<

(>
Y.

decrease Af

Qb
WV
ok
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and remain unchanged Af

k=28,
iy BX
Dynemic sporosch

Up to this point we were not concerned with timing the
varisbles of the simple medel of an open economy. It 1is,
however, evident that the relationships described above must
involve time in an essential way in any attempt to explain
more olosely the behavior of an economy, Thie makes for &
dynamic or, to use Tintner's more modest term, & non-statlc
model.,

The effects of lags in the variables of & model have
been investigated in both theoretical and econometric studles
and their policy implications indicated,

Whatever the kind of lage one may introduce, one can
state in general, that the equilibrium value of income, if
such & value exists, is determined by the coefficients of the
behavioral functions and ls not affected by the lags.,

The latter glve rise to varlous types of paths towards
equilibrium - 1f agalin the coefficients of the equations pere
mit an equilibrium - generating damped cyclss or conditioning
a smooth asymptotic approach to it.

The independence of the equilibrium from lags can be

very easily seen in the following menner, Let it be supposed
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that & set of n equations deseribing an economy, 18 finally
incorporated by substitution 1n the income~determination

equatlon, being & non-homogenous difference equatlion of nth

degree
Vg = C1¥tel * C2Vgap *eee ¥ Op¥gen * Age

Let 1t be now assumed that equilibrium exists, belng
equal to y. Then thie value can be expressed by substituting
it for the variables in the above equation and solving eX-
plicitly for 1it:

?‘ A -

1"'01 +°2_ooo “‘en

The multiplier of the system existes if the expression

(l‘al‘ozoo-ﬁn)>0.

The multipllier, then as a finite parameter, depends on
the determinateness of the eguilibrium of the system, It
follows therefrom that lage are not needed in order to assess
the ultimate effect on income of & change in the variables
concerned, Nevertheleess, it ils very interesting to see how
the behavior of the medel is affectsd by ite foreign sector,

Let us start by restating the income-determinetion equa-

tion with its components dated
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It = Ct + It + xt - Ht' (1b)

The Robertscnian assumption will be made that present

consumption is a linear function of the previous-period in-

come,

The treatment of investament gives ground for many clas-
sificaticns, So, current investment can be expressed as a
function of the previous-pericd level of income or by an ace
celeration equation, In the latter case, the order of lags
may serve as the basls of further distinction, namely, be-
tween models of the Harrod-Domar type and Samuelson-Hansen-
Hicke-Metzler type.

The Harrod-Domar type of investment function admits of

one lag

where b 1s the acceleration coefficient,

It is to be noted that Equation 3b 1s called a Harrod-
Domar type investment function only on the basis of the order
of lags, If the hypothesis is that current investment ig in-
duced by changes in income, this does not reflect the spirit

of Domars contribution., The correct interpretation of Equa-
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tion 3b according to the model produced by Domar would be:

Iz is the exogenous variable; current investment Iy increases

capacity by the ratio

Iy 4
t9

which, if fully utilized, equals A Y or
Yy = Yy g
Then,
I, = bAY,

is a relationship in which the directicn of causation 1is:
given investment, the potential change in income is deter-

mined,
The import function may assume the form of the consump-

tion function

M= m!t_l. (hb)

Substituting the above equations into Equation 1b, we

get

!t = c!t.l + b (Xt - Yt-l) + Xt - th_l (Sb]

and
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G« bem
g = . Ygay * Xgo (6éb)

Equation 6b i a first-order, linear, non-homogenecus

difference equation., The solution to its homogeneous part

Y =X (70)
t o( s . b

where Y, is the initial conditien, It is the homogeneous

is:

part that affects the stability of the system.

On the basis of Equation 7b, we observe that there are
several possible behavior patterns of the system,

If the expression in parenthesis 1s greater than unity,
income grows exponentially over time,

If it is equal to unity, the contribution of the homog-
eneous part 1s Y, and income will be ultimately determined
by the additive non-homogeneous component Xi.

If the expression in parenthesls 1s between zero and
unity, the initial ccndition loses in importance over time

and income approaches some multiple value of the exports com-

ponent Xt.
Ti - (6 =Db =~ m)t
" (c-b-m) dgt — o C =-beem
- 1-b 1=-"7-%v
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If the expression in question is negative, oscillations
are bound to occur, which will be elther explosive, Af its
absolute value is grester than unity, or damplng for abso=-
lute values less than unity.

One can now concentrate on the role of the parameter m,
the merginal propensity to import, as to the possible be-
hevior patterns of the model.

If income is to grow expomentially, m must gatisfy the
condition

u<c—1.

In order for income to depend with respect to its ultl=-
mate equilibrium value on its sutonomous component Xg,

given Yo, the ocondition
m=0 1,

should be satisfied,
If income is to depend ultimstely on its autonomous part
Xgs the influence of the initial ocondlition vanishing over

time, the following two conditions must be fulfilled simul-
taneously:

n:>'o -1
ne =0
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If the system explodes in osclllations,
ﬂ>1 - ¢ + 2b,

The model does not include any bullt-in stablllizers,

In order to preserve economic sense, one may disregard the
cases of explosive osclllatlons and exponentlial growth, both
being perfectly unrealistioc.

For an economy to be perfectly rigid, without multi-
plier effects, the marginal propensity to import 1s seen to
be negative and squal to minus the propensity to eave, if as
normally assumed the marginal propensity to consume 1s less
than unity and greater than zero,

If an economy is less rigld, allowing for multiplier
effects, the marginal propensity to import must be larger
than minus the marginal propensity to save but less than the
difference between the merginal propensity to consume and
the acceleration coefficient,

Although these results are not striking at all as intu-
itively obvious, it can be sald that they correspond to a
"reasonable" type of economy, For such & type may be con-
celved as tending towards some stagnation level of income,
unless autonomous injectiocns pull it ahead., This 1s the
case of the conditions dlscussed last, The values of m as
limited by the conditions implying such an economy are ac-

ceptable, if one considers the results of some empirical
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work done in this field, as will be seen later. So, if one
assumes a marginal propsnsity to consume of ,85 and an ac-
celeration coefficient of ,80, within the framework under
discussicn, the marginal propensity to import must be larger
than -.15 and less than .5. Glven the marginal propensity
to consume, the higher is the coefficlent describing the
response of investors to income changes, the smaller the
marginal propensity to lmport has to be in order to meet the
requirements of such an economy, and vice versa. The higher
however 1g the marginal propensity to consume, given &n ac-
celeration coefficient, the larger are the possible values
of m compatible with the behavior pattern assumed.

It 1s intendsd now to consider a model of an open econ-
ony in which investment ig a function of the change in in-
come from period t-2 to period t-l,.

As indicated earlier, there is a number of versicns of
this type of models referring to a closed economy,

The Samuelson-Hansen type, Samuelson (31), follows the
Austrian tradition 1n essuming that investment provides for
coneumption goecds only,

The investment function is given in terms of the change
in consuamption at the relevant time periods end through the
lagged consumption function of the Robertsonlan type one can

obtain an expresslon in terms of income,
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Metzler (20) and Hicks (13) work with an investment

functicn directly in terms of income changes,

type,

In this model we follow Metzler and Hicks.
The ilncome identity is:

!t'ct"lt"’xt-nt. (le)

The consumption function is again of the Robertsonian

Before writing the investment function, one must make

explicit the assumptions:

a2, Labor 1s redundant, in the Harrod-Domar fashion,
b, Capital is used in fixed proportions,

¢, There ie some optimal capital-output ratio.

The investment function is,

Ip = b(Yp g = Yy o). (3e)

The import function assumes the seme form again,
Mg = m¥g q. (4¢)
Substituting into Equation le, it obtains

*

!‘ = (8 + b« m) It—l - b!t.z + Xgo (5¢)
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Assuming that equilibrium exists and 1s Y,

1

Yo = Y% =
. lec+m

Xt

not contribute to its wvalue,

which represents the familiar multiplier expression,

It is
to be noted that the acceleration ccefficient does not ap-

pear in the equilibrium expression and consequently 1t does

Again, the non-homogeneocus pert of Bquation 5¢ Xy can

be proven not to influence the behavior of the system,

It is the homogeneous part of Equation 5¢ that deter-

characteristic equation,

Let a sclution be assumed to be:
(H)

(H) t
!t =z

The characteristic equation then 1s:
22 « (¢ +b-m)2+b=20

The value of 2z 18 glven by the formula

g=Ctb-nzt { (¢ + b = m)z - 4b

2

NIN

mines the time path of income depending on the roots of ite

(6e)

(7e)
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One observes that the roots will have an imsginary part
if the discriminant is less than zeroc,
If the dlsceriminant 1s zero the one root is resl and

gives rise to behavior patterns as detsrulned by:

n t
g = (At + B) zot (n = 1’2|o-o)

where A 2nd B are constants determined on the basie of inil-
tial conditions, and Zg is the value of the root,

The first problem then is to concentrate on whether

Cc+bem 2

2 =

The system explodes if the above expression ls greater

than unity, For this to happen,
6 +b-2 du,

In this unrealistic case the values of m are restricted
most likely to negative ones,

If m =¢ + b« 2, when the root 1s unity, the system
progresses or declines linearly if n = 1 depending on wheth-
er the initial conditlions determine a positive or a nega-
tive value for A, or exponentislly for n ) 1,

If the root is less then unity,

m 77 c+be-2,
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For given positive values of the marginal propensity to
consume and the acceleration coefficlent, it is evident that
within & certain range the larger the marginal propensity to
import the greater ls the stabllizing influence,

In order for explesive osclllations to be avolded the
condition below has to be fulfilled no matter how large n

is:

o+b>n70+b-2

The values of the marginal propensity to import as re-
strained by the last condition for stabllity are given quite
a comfortable range,

Now suppose that the disoriminant is negative, In thies
case the scolution to the homogeneous part of the income de-

termination equatiocn will be a pair of complex conjugate

nuabers,
Let
2
V(o +vem?.s
¢ > . = =iDand ¢ + b= E,
Then,
z=E=8,4p
2
Zlum+1p



2
and
H
Ii ) -~ A(Zl)t + B‘zzjtc
The lset expreecsion becomes:
t
2
Iiﬂ) = A \i (EL:.!) + D2 (cost® + 1sintod) +
2
t
B \)—(E‘_"’.T + p? (cost9 - 1sintd)
2
Write
——
E 2
( = ') +D® = B, the modulus:
2
Then,

r:m - g {(A +B) ocost® + 1 (A - B) sint®

which 1s the final solutlon,
If the discriminant is positive,

t t

0® = acze)

ze
¥+ Bl 1)

where ZI and z; are the two roots, In each of the above
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cases } sand B are arbitrary constante determined by the inl-
tial conditions., The non-homogeneous part will at most be

of the form

I:P, = Ftn (n=0,1,..)
where n is not greater than the order of the equation under
considerstion, The erbitrary constants A and B are esgigned
;peclfied values after a particuler gsolution haes been found,
The interpretation of the solutions is as follows:
Conslder firest the complex roots case.

The factor
(A + B)oona + 1 (A - B)unta

repeats itself osecillatorily., By itself, it nelither ex-
plodes nor diles out, Its presence in the solution of a sys-
tem indicates that fluctustions will occur, The nature of
the oecillations in terms of trend will depend on the factor
Rt. If R =1, it will have no influence at all on the be-
havier of the model and the pericdic movement as conditioned
by the trigonometric term will perpetuate itself,

Ir

B‘>'1. Bh-—b o a8 t—>09 ,

The situation 1s explosive the fluctustions becoming ine

tensified,
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Ir

n<1,

the fluctuatione become damped over time converging to an
equilibrium path,

It is the latter case which appears more realistic,
The model may exhibit this kind of stabllity as 1t will be

gsen in examining the components of the modulus T,

e - [

It is very likely that the numerator inside the radical
is greater than zero and less than unlty in most cases eX-
cept possibly for very short perlods,.

For a positive modulus, glven an aggregate marginal
propensity to expend, the larger the marginal propensity to
import, the shorter the time perlod needed for the income
path to converge to the equilibrium path,

The particular solution adds either a constant term or
a trend term., No essential modifications in the conclusions
are needed,

If the discriminant is positive, and both roots

o £ 2, 23 <1,

then it is the particular solution which determines the
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equilibrium solution, Negative roots glve rise to oscilla-
tione which are explosive 1f the dominant root has an abso-
lute value greater than unity, If the dominant root 1is
unity a constant becomes ultimstely the solution consisting
of the particulsr solutlion and the coefficient of the domi-
nant root,

In general, there is 2 ¢ « b -« m -space within which
any combinstion of ¢, b, mevalues cerresponding tc any point

in & subspace bounded by the surface
2
(¢ + bemn) «4b=20

gives rise to oscillatory movements, either tending and
reaching eventually an equilibrium value depending on wheth-
er the dominant root hss absolute value less than unity, or
exploding when the dominant root is greater than 1, Non-
oscillatory behavior arises from combinatione of the paraune
eter values above the mentioned surface, but again stability
requires the dominant root tec be lesz than unlty,

Upon observing the formula of the second-degree polyno-
mial giving the roots of the characteristic equation of the
syastem, one sees that the parameter m sssumed to be posi-
tive, 15 a stabilizer of the model reducing the absolute
value of the rocts for realistic values of ¢ and b,

The above conclusione about the role of the marginal

propensity to lmport in dynam;o gystems constructed on the
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basis of the acceleration prineiple need no essential modi-
fication iAf we are to consider addltional hypotheses such as
the ones leading to a flexible sccelerstor Ferguson (7) or

a variable one,
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A TWO-COUNTRY INTERWATIONAL SYSTEM

In what preceded a static model of an open economy with
sectors, consumption, investment and forelgnm trade was setb
up.

The income-creating mechanism of exports was examined
in some detall defined broadly to include exports of domes-
tic assete or imports of capltal and the income-leaking ef -
fects of imports defined broadly to include imports of for-
eizn assets or exporte of caplital, After a statlc-
macroeconomic-equilibrium situation wae presented the dynam-
ic versicn of this model was considered with view on the ef-
fects of the marginal propensity to import on macroeconomic
stability, geteris paribus,

Now, it 1s proposed to set up a simple model of a two=
country international economic system and examine the ef-
fecte on income of some autoncmous shocks,

Up toc this point the expert component of income was a
datum, Now that an international economic system is cone
sldered, exports will be incorporated inte the medel as an
endogenous element,

The autonomous shocke that may be examined fall broad-
1y into three baslc categories:

a, There ls an internal change to be considered occur-

ring in the level of a country's effective demand a&s a
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function of that country's income.

b. Lt @ gilven level of inocome, autonomous disturbances
may take place in the form of shifts in the dlstribution of
expenditures on goods and services produced by one of the
two countries to the goods and services produced by the
other,

¢, Changes in the movements of capltal indicating in-
oreases or decreases in foreign lending or changes in uni-
lateral transactions such as aid er cepital transfers ete,

The setting of the inquiry is characterized again by &
gsubstantial emount of unempleyment of rescurces and conse-
quently elastic supply of them within a wide range; by
money~wage inflexibility and by sufficient reserves in order
to rule out changes in the exchange rates, The aggregate
production function of the economies is assumed to be homo-
genecus of the first degree.

A consumption function willl be postulated in its gen-
eral form, an Investment function with argument the level
of income, and the expressions relating to the foreign sec-
tor of each country., In the notation number subscripts are
affixed to varliables referring to the second country,

Se, C = C(Y) is the consumption function of the first
eountry, Cy(¥;) the consumption function of the other, I(Y)

and I3(Yy) the investment funotions, respectively, relating
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the amount of investment to the level of income of each
country, M(Y) 1s the import functlon of the first country
and export function of the other while My(¥;) 1s the export
function of the first country and the lmport function of the
second country, The abeve equations determine the equillb-
rium position of the system, provided that the stablillty
conditions are satisflied,

The equilibrium of any static econcmic system 1s cone
nected with the assumptione underlying the corresponding dy-
namic system; namely it is not possible tc know the nature
of this equilibrium unless postulates are speciflied about
the dynamic behavior of the systenm,

This is the so-called correspondence principle,

In genersl, the formulation of an economic static sys-
tem is followed by a comparative statics question, In other
words, the values of the varlables determnined by the statlc
system are differentiated with respect to the parameters,
The sign of the derivatives will indicate the direction of
the change in the variables as a consequence of a small dis-
placement in the parameters, In many cases, however, the
8ign cannot be determined unamblguously, because of missing
information about the functional relationships entering into
the system,

The correspondence principle can then be used in order

to provide this needed information.
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The dynamic system can be derived in the case of thise
model if the following assumptions are made:

1. The consuuption of goods and services lags one pe-
riecd behind income - and hence the lmports for consumption
purposes, which are the only kind of imports assumed to take
place,

2., Entrepreneurlal decisions with respect to invest-
ment are based on expectaticns formed on the ground of in-
formation about the level of income of the previocus period,

The dynamic model then is:

Ct = C(Yeoy) (1)
Ip = I(Yyoq) (2)
Mg = M(Yeo) (3)
Cig = C1(¥yp.q) (%)
hie = %) (5)
Mg = Fy(Yye) (6)

From the definition of income, the above equations are

consolidated into:

Yg = C(Yguy) + T(Ypog) + My(Yyeay) = M(¥ey) (7)
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Yy = Cql¥qpoy) + Ip(¥gpog) + My(Yppg) + M(Ye,y)  (8)

The explicit solutions to Equations 7 and 8 wlll enable
one to state the conditions which the functicnal relatlon-
ships must fulfill for the international economic system to
be stable,

Expanding Equations 7 and 8 1in a Taylor series and

dropping 21l non-linear terms it obtains:

Ty = Yo = Cl¥g)" (Ygoq = ¥Yo) *+ I(Xp)' (¥poy = Yol

(9)
+ My(Yyo)t (Yypog = Yio) = (¥ (Ypoq = Yo
and
Y1t = Y10 = C1(¥ye)' (Yygay = Yyo)
+ I3(Y90)" (Yygo1 = Yyo) + M(Y)' (Y q = Yo) (10)

- M1(¥30)* (Y3g-1 - Y10),

where C(Yy)' indicates first differentiation and evaluation
at Yo, and similarly for the other terus,

Equations 9 and 10 are difference equations whose solu=-
tions can be obtained in the usuzsl way considering the de-

rivatives of the expresslions as constant ccefficients,
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In case no trade existed between the two countries the

income path in each country is glven by the egquatlons
Yy = Xgo + C(Xg)' + I(¥Yg)' (Ygu1 = Yg)
Yig = Yo + C2(¥10)' + I1(¥e)' (Yyg-1 - Y1)
The solution to this equation is of the form:
. t
Y¢ = Yo +(;(0) - YgJ(C' + I')

where I' and C' are

d¥ga

and

aci ,
d¥e 4
respectively.

In order that the income path converges Lo some equi-
1ibrium value, (C' + I') must be less than unity in abso-
lute value which 1s the usual stability requirement, en-
countered throughout,

If country Y trades with the rest of the world in gen-
eral in a2 way that 1ts exports may be considered a datum,

as assumed In the first sectlion of thie essay, the linear
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difference equation obeys the same conditions for etablility,
the root now being, (C' + I' - M'), where

dmMg

n'---——-.

a¥g.1

In an economy then where lamports are 2 positive func-
tion of income a large marginal propensity to import 1is
likely to counterbalance the destabllizing effects of exces-
sive aggregate propenmsities to spend, or more correctly the
higher is the foreign component in the aggregate propensi-
ties to spend, the stabler geteris psribus the economy 1is
bound to be,

In the general case however, where possible reactions
of the rest of the world may be regarded essential, or in
the case, more specifically, of a two-country model where
the flows of goods and services into either country are to
a high degree interdependent, the time path of incomes, X
and Yy, cannot be determined without taking inte account
the nature cof the reactions in questicn, In formal terms,
gince again the dynamic behavior of the model is deter-
mined by the homogenecus paths of the equations, for small
shocks or deviations from the equilibrium - on the assump-
it exists - the time path of Y end Y3 will be conditioned

by the folleowing expressions:
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(5) t t

H t t

where the p's are the roots of the characteristic equation
of the system,
The latter is given by the quadratic equation derived

from Equations 9 and 10, In determinental form:

(C'" + I' =« M )-p M‘l
= 0 (13)
' = ? Y
ot (Ci + I1 Ml) P

For stability, p's <1,

The necessary end sufficient conditions for this can

be stated as follows:

(C'+1'-H')+(ci+p1-ni)<g (1)

which states that if a eystem 1s stable the trace of the
matrix of its coefficientes - which 12 equal to the absolute

value of the sum of the roots - must be less than the de-

gree of the system, and

(€ +I' = m) (C} + 1 -m) - mn <1 (11)
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which meane that the characteristic determinant of the co-
efficlents of the system - being equal tc the product of
the roots - must be less than unity,

The economic implications of the above formal condi-
tions for stability can be readily derived, So, it is ap-
parent that at least one ocountry, must be stable, for the
international economic system to be stable, If both coun-
tries are stable, this implies that the system as & whole
is stable,

Roughly speaking, the instability of the one country
can be absorbed by the stabllity of the other, provided
that the latter's low propensities are low enough for the
former's excessive ones,

For instance, let it be assumed that
C' + I' = M = 1,05,
M = ,06
and

C"’.— 1 =
1 Ii "1 “93s

Hi = .1,

For condition ii to be satisfied

(1.05) (.95) = (.06) (.1) <1
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Indeed, the propensities as assumed above imply 2 eta-

ble intermational system since

0.9915 < X

Clearly, condition 11 implies thet given an excessive
aggregate propensity to expend on domesticelly produced
goode and services of the one country, the aggregate pro-
pensity to expend on domestically produced goods and ser-
vices of the other country must be low, for international
stabllity., The more excessive the magnitude of the former,
the lower the magnitude of the latter must be, Thie 1is
what 1s meant by the ldes that the instability of the one
country can be absorbed by the stablility of the other pro-
vided the relevant propensity of the latter is low enough.

Here, the following point deserves mention., It must
be remembered that macroeconomic instability of one coun-
try in the sense used in this essay results from an excess
over unity of the aggregate propensity to expend on domes-
tically produced goods and services, When this 1s the
case, equllibrium is unattainable within an economically
acceptable range, although it exists mathematlcally, since
the multiplier is 2 finlite nagative quantity. It follows,
that 1t does not make sense to discuss the case of a coun-
try under these conditlione and in the example used above
the aggregate propensity 1,05 seems to lead to absurd re-
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sults. This however ig not so, because macroeconomic in-
gtabllity of a country in isolatlcn does not necessarily im-
ply macroeccnomic instablility of an internstional system
where the varisbles of each country are determined simulta-
neously, & sltuation which 1s stated by condition i1 above,

In the resl world, when one takes account of more var-
lables which enter into the picture, the equilibrium of the
system is assured by the movement of relative prices, and
opposite international movements of cspital, as well, In
the above model, where only income effacts are considered,
sti1ll equilibrium is pessible under methematically stated
conditions through the repercussions on, and of, the for-
eign sectors of the countries in gquestion, Excessive pro=-
peneities to expend on domestic commodities in one country
lead to increases in income of the same country, on which
the imports depend positively., Increased imports represent
an incressed leakage out of the eircular flow of the econo-
my in consideration and an injection into the eircular flow
of the economy of the other country, This interplay through
the foreign sectors of the two economies makes it possible
for international equilibrium to be established, under the
conditions expliecitly stated above,

With the above information, one can determine the fea-
tures of the static system. The values of the varlables at

the equilibrium position will however not satlsfy the val-



53

ues required for a new equilibrium, if this new equilibrium
is possible, after shifts occur in the parameters of the
system,

It will now be examined how autonomous shocks affect
the economies of the countries of the international economic
system,

It hag elready been indlcated what types of shoocks are
going to be considered, Let firet changes in the level of
effective demand be taken into account., Such changes may
be due to several general factors. An innovation, for ine-
stance, maey affect the sggregate cost of a certain type of
investment moving the msrginsl-efficlency-of-capital sched-
ule to the right by 2 distance a, Or any component of the
cost of ralsing funds for investment, may be reduced, esay,
by an sutonomous change in credit policy, followed by the
same effect of shifting the merginal-efficlency-of-caplital
gschedule positively,

Let 1t be supposed that such & shift occurs in coun-

try Y. Its investment functicn can be then written
I=I(Y) +a
and the system 1is:

Y =C(Y) +# I(Y) + M (¥Y*) = M(Y) + a (1%)
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Yy = Cq(¥q) + I3(Yq) + N(Y) = My(¥q) (15)

By differentiating fquations 14 end 15 with respect to
a, it will be possible to trace the effect of the autonomous

ghock throughout the internaticnal economy,.

X _CY¥ ,2INY oMYy M X L, (16)
28 22Iiza Iza 2YI3%2a 2 Da

20 280724 2010 28 oY oM oYy | (17)
Ta 2Y1%2a ¥1%a DY Y12 8

The unknowns of the above system are

2X

va

and

21,

s
which measure the effect of a shift in the marginal-
efficiency-of-capital schedule of the firet country on the
two countries' incomes., The other partial derivatives are
the paremetera of the static system which are assumed to be
known,

Upon, rearranging Equations 16 and 17, it obtains;



In matrix notation, Equation 16' and 17' become:

(1 « C* « I +9")?.I-Mi3_¥l-1-0

e Ol w It o+ )2l _m,2¥ =0,
(1 i .1 D,Ba ¥, -

1«C' «I' + @ > H'l Y
-« 0 « I' + ¥ X
- Mt 1 t':1 Il 1 1

where

ete.,

ete,,

and

o -3¢
ey -EE%L
1
' 'é}%‘
Y1a .'%;% .

(16*)

(a7*)

(18)

Solving for the unknownes by Cramer's Rule, one gets:



1 - M
: (19)
-C - -C - I +nm
P Aok Sk Sl TR ok il Kt
D D
and
'
Yip = g_ (20)

where D is the determinant of the matrix of the system of

coefficients
l]«C' =" +4 1 - Hi
M | 1 c1 11 1

Two more sub-systems will now be examined referring to
the sectors of each economy and the effects of the shift in
the marginal-efficiency-of-capital schedule in question.

The first sub-system is:;
c* = C(Y) - M(Y) (21)

I8 = I(Y) + By(Y;) +a (22)

Where C* is defined to be the difference between ag-
gregate consumption and consumption of imported goocds and

services,
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Cf = C'Yy = MY, =Y, (C' - m) (21*)
Id = 'Y, + MY, 41 (22')

Where

and
=20
I: 5 »

the effecte namely of the shift on the difference between
aggregate consumption and consumption of foreign commodities
and on investment expenditures, respectively.

Substituting into Equation 21' the value of Yy from
Equation 19, we have

1l -0C!

Ca = (O - ) s e L +m

i1 (23)
D

Substituting into Equation 22' from Equations 19 and 20
for the values of Y, and Y3 respectively, we obtain:

l-C!' «aI'+m M
¢ = 1 1 1 lew —+2 (24)
D D

Similarly, the sub-system of the sectors of the other

country 1is:
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= - (25)
C{ Cl(Yl) Hl(Yl)
= (26)
3 11(11) + M(Y)

Going exactly through the steps of the immediately pre-

vious case, the following results are derived:

Cf, = O}y, - MY, = Y (O} = 1Y) (25')
I, = B, + WY (26')
and
1]
Cfy = &= (cy - m) (27)
1 «C = I' 4+ m 1 -C +mM
kd = I' u + m i3 = B! 1 1 - (28)
Ha "o * % = 5

Formal expressions are thus obtalned about the effects
of an autonomous shock of the type described on the two econ-
omies ¥ and ¥; and the sectors which were taken to constitute
them,

In the attempt to evaluate these effectes, one meets the
difficulty of not knowing the sign of the determinant D,

One can however get out of this difficulty by assuming
stabllity of the two economies when no foreign trade takes

place, 80 that (1 « C' = I*') end (1 - C! - I'l} are both

1
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greater than zero end less than unity, In this case D}? 0.

A8 soon as any amblguitles about the sign of D 1s done
away with, it 1= possible to estimate the direction of the
changes in the variables,

The change in the income of the country which experi-
enced the shock is positive, as expected, Equation 19 repre-
sente the multiplier with respect to the ghift. Ceterils
paribus, the greater the aggregate leakage of the second
country, being the numerator of the RHS term in Equation 19,
the larger the increase in the first country's income con=-
glsting of the sum of "foreign repercussions” through in-
ereased exports induced by the second country's high propen-
sity to import.

Under the condition that the determinant 1s positlve,
the income of the second country will increase, if the mar-
ginal propensity to import of the first country is positive,
This can be thought of as being the normal case, If M' is
negative, Y; decreases, the economic reason belng the reduce
of induced exports of the second country as a consequence of
first country's negative import functlon,

Equation 23 tells one what will heppen to the consump-
tion of domestically producesd goods and services of the
first country. Under the specified conditions, 1t increases
gince by definition

¢y om,
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Investment rises in country Y for reasonable values of
the parameters as combined in Equation 24,

Consumption of domestically produced goods and services
rises in country Yy, too, if the first country's marginal
propensity to lmport is positive. This result appsrently
works via incresses in income which induce increases in con-
sumption of domestic commodities. (Equation 27)

The same can be said about Equation 28 investment eX-
penditures in the second country.

The above results refer to ultimete eguilibrium values
made up by a2all induced changes in the variables as a conse-
quence of the autonomous shoek, For instance, let the fol-

lowing values be assumed:;

ct = B5, ™ = ,05, I' = ,10, Ci = 81, Mi = ,01, Ii = ,10,

Then
D= ,0095

and the income change of the ccuntry in which the shock orig-
inated,

!. = 10.5.

while the income change in the other country,

Il- = 5.2-
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- P = 4,16 I# = 1,57.
c* = 1.2, It = 2.0, CF, 16 and 1%

All expressions whose sign was dealt with are "multipliers®
and various terms can be used to refer to them, This however
would be pointless, since any marginal relationship 1s a mul-
tiplier and there 1s no end to the number of such relation-
ships that can be derived from economlic models,

The other kind of shock which may be considered 1is an
increase in the average propensity to consume domestically
produced goods and services followed by no changes in the av-
erage propensities of the other functicns. Since such &
change 1s represented by an additive constant in the consumpe
tion function, it ls evident by induction that similar re-
sulte to those of 2 shift in the marginzl-efficiency-of-
capital schedule hold with respect to the same variables,

This however might sound somewhat strange in an economic
sense, Of course, in the mathematical model of the interna-
tional economic system under consideration there are no func-
tional relationships describing the capacity effect of in-
vestment and relating deviations from full-capacity cutput to
investment decisions, The model, being 2 comparative statics
one, gives Information only as regards transmiesions of in-
come leadling to & new equilibrium position,

Since the formal aspect of an increase in the average

propensity to consume domestically produced commodities are
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identical to those of an increase in the marginal efficiency
of capltal, 1t is intended to turn next to the effect of a
shift occurring in economy Y from domestlc goods and services
to foreign comumcdities, This shift can be represented by a
negative parameter in the income-identity or a positive pa-
rameter in the 1lmport function of the country Y, and a posi-
tive parameter of equal obsolute value in the income identity
of the second country, Let this parameter ber .

Y= C(Y) + I(Y) - M(Y) =} + My(Y,) (29)
Yy = cl(yl’ + 11(31) + M(Y) +h - 51(31)- (30)

Differentiating Equations 29 and 30 with respect to
it obtains:

Yp = C'Yy + DY = MY+ MY -0 (29*)
Lb = C¥qp + I¥p + MY = MY+ 1 (30*)
where

I\,"%{{.

Rearranging terms, in metrix notation:
-~
l1«C" -« I + M

n l1«0C « I
1 1
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Upon solving for the unknowns I{' and Y'V by Cromer's

Rule:
' ' - - 20
¢ s th-t-2h (32)
v D
y,=i=2 ;1' L (33)

where again D is the determinant of the matrlix of the coef-

ficients of the system 31,
In order to determine the effects on the sectors of the

economies, consider again the two sub-systems:
c# = C(Y) = M(Y) = (34)
I* = I(Y) + My(Yy) (35)

Differentiating Equations 34 and 35 with respect to,

the results derived are:
Ch = (C' = m)Y, -1 (34)
I* = 'Y + M X . '
: Wt MY (35*)

Subgtituting into Equations 34' and 35' from !*\ and Y3}
from Equations 32 and 33:

] ¥ 5 = '
c:.-(cl-nt)_c_:l“%l s WY (36)



and

C' + I' =« 1 - 2M! 1«C «I' + 20
I# = v 2 1 1,m . (37)
o D 1 D

In the same way, by differentiation of the other coun-

try's sub=-system:
oy = cl(xl) - ”1”1) (38)
Ip = 11(11) + m(Y) +L (39)

with respect to\. it obtains:
Cfy.= (€] = MY (38')
and
I, = I¥op + MY+ 1, (39')

Upon substituting for !F end Yy from Equations 32 and

33, we have:

#* = f - M ¢ M
c (Cl Rl)

v D
and
I-C'-' 1 ' i
Ip =1 L2 w012 )
1 "1 5 .
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Assuming stabllity in both countries, D is posltive, and
X \Anegatlvo, as expected, and I'kpoaltive.

In other words, income increases in country ¥; and de-
creases Iln country X,

Assuming, further, positive marginal propensities to im-
port, if the second country is unstable, the determinant D is
negative, For country's Y income to inorease, the merginal
propenslty to lmport of the second country must fulfill the

cendition:

ct o+ I -1
1> 2

Under the above circumstances, the aeo'ond country's in-
come declines, (1’1\*bnng negative),

If the unstable country is the first - the marginal pro-
pensity to lmport belng positive - , the determinant 1s nega-
tive again, and the unstable country's income increases,

What happens in the other country depends on whether
,,.<c' + 1 -10,n.> ¢+ -1
2 2

In the first case Y; increases, in the second it de-

¢clines, If

H’ C' +I' -1
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no changes ocour in I,
The consumption of domestically produced commoditles de-

clines in the first country, since

IP<0

and
C'> H'

The result is indeterminate in the case of investment in

(BEquation 34'),

the same country.

In the second country, in the normal case consumption of
domesticslly produced commoditles increases and ite invest-
ment change 15 indeterminate, Investment, in general, must
move in the direction of change in income in elther country
Y or country ¥Y; and is not excluded to wmove in the same dl-
rectlion in both.

What happens in cases of alternate stabllity in one
country and instabllity in the other can be deduced in the
same way quite easily from the above equatlons,

Before closing this section, it is intended to conslider
briefly the effects of 2 shift in the average propensity to
import without changes in the other propensities, which 1is
distinect from the previous case in thet the difference be-

tween aggregate consumption and imports remeins the same
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after the shift occurs and the shock 1s expressed as an addle
tive positive constant in the income identity of the second
country,

Finslly, the transfer-of-capital question 1s reviewed,

If there is 2n autonomous increase in sggregate consump-
tion of the first country, without reduction in any other av-
erage propensity in the system except the average propensity
to save, due to en increase in the demand for forelgn goods
and services; this autonomous increase cen be represented by
an sddition in the income-determination equation of the sec-
ond country of & peremeter equal to the velue of the sponta-
neous increase in question,

The expression of the first country's income is not
going te be affected directly. The multiplier value of the
final income equilibrium will incorporate the induced
changes in the variables that constitute the first country's
income as a conszequence of the autonomous and induced
changes in the second country's income components, In the
above case, unlike the previously considered shocks, one
deals with a change 1n one of the leaksges out of the income
flow of the first country which affects the injections into
the income flow of the cother country in a positive manner,

Let thiles spontaneous shift be w,

The system now becomes:



€3
Y + c(Y) + I(Y) + My(¥y) - m(Y) (42)
Yy = C3({¥y) + Iy(¥y) + m(Y) = My(¥y) +w, (43)

Differentisting the system with respect to the parameter
w obtains in the famillar way: \j
1 «C' « ' « Nt - ”i Y 0

(42 )

nt 1= Ci - Ii + Hi 111 1

Upon solving first for Y, and Y}, where

and

one gets:

Yy = — (4%)
D

Ylw . (45)

The final equllibrium values of the sectors of the two
economies are cobtained by differentisting sgain the two fa-

miliar sube-systeme with respect to w.
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The final solutions are:

C* = (C' - M) b | (46)
W D
18 = 1= cl_+ m (47)
and
5 1 -C =1 + M 43
c'u (C'1 - ni) = (483)

Iiw-l*f-%'-[li(l-(!'-l'+H')+H'H;]- (49)

One observes that the first country's income will in-
crease Af and only if the marginal propensity to import of
the second country is positive, coneldering the determinant
D as positive,

The economic sense that this condition makes is easy to
realize, The induced imports of the second country as a
consequence of the autonomous increase in its income will
cause an increase in the first country's income, which means
that the "autematic balancing mechanism" of income effects
is analytically equivalent to a stable international eco-
nomic system,

The second country's income will increase ultimately -
that is the primary increasse is not going to be counterbale

anced by negative induced changes -~ if and only if the
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first country 1s stable, namely, its aggregate propensity to
expend on domestic commodities is less than unity, postulat-
ing D to be positive,

With respect to each particular sector ons observes that
in the normal case where the marginal propensities to import
are assumed positive and each country separately is assumed
stable, increases are bound to occur,

One may turn now to 2 well-discussed type of shock, the
long-run transfer of capltal, or income which can be ana-
lyzed within the framework already presented, MNetzler's
ideas, (22), are going to be substantislly followed, These
can be considered as really definitive under the assumptions
establliched to prevall throughout this paper,

The problem of capital or income transfers was dis-
cussed, Angell (2), Haberler (10), Viner (35), Meade (19)
on the basls of an economy operating in a "classical" sete
ting,

The most erucial element of guch a model was the price
movements &s explained by a "quantity theory" of money.

Any transfer of capital or income would depress the
paying country's price level and inflate the price level of
the receiving country., There would follow an export surplus
of the balance of trade of the paying country and an ilmport
surplus in the trade balance of the recelving country. This

difference would constitute the real transfer, on the as-



71

sumption of price elastioc demand for N and price elastic sup-
ply of X,

The essential difficulties and deficiencies of thils ap-
proach were, of course, the questionable validity of the
quantity theory of money in view of the institutional frame-
work of the advanced socleties in the last two centurles;
the dependence on 2ssumptions about foreign elasticities
which hed to obey the Marshall-Lermer conditions to produce
effects in the presence of price level differentisls; and the
further sssumption, granting the previous ones, that the to-
tal sum of the foreign lending or the unilateral payment had
to be spent in the recelving country to produce its effects
in full,

It was only natural thast the improvement in analytical
methods, brought sbout by the Keynesian income approach
would make 1t poseible for the problem to be solved, 1.e, to
specify conditions necessary and sufficlent to produce an
income transfer through foreign lending or unilateral pay-
méents., The size of the effect is found to depend on the
course of other variables and nothing can be conclusively
sald without establishing assumptions about them, Specifi-
cally, the income determination components, spending on do-
nestic goods and services in the receiving country and the
paying country, investment expenditures in elther country;

and the forelgn leakage that operates in elther receiving or
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paying country may lead to an incresse or a decrease Or may
not affect at all the final real transfer in terme of the in-
tended amount of forelgn lending or unilateral payment.

It is proposed to examine these questions in some de-
tall., One need only add that all necessary assumptions are
postulated again in order to abstract from price effects in
general.

The transfer problem is basically a2 problem in economic
policy. It ean consequently be examined under various as-
sumptions about the purposeful endeavors of the governments
concerned with respect to "internal balance" or domestic em-
ployment policy snd "external balance" or balance of pay-
ments poliey, Meade (18), The basic analysis 1s only
slightly modified to account for any such additional infore-
mation end the mest natural premise under which to proceed
ie to postulate balanced-budget policies in both countries in
order to do away with any fiscal poliecy effects,

It is possible to imagine three likely alternatives re-
lating to primary effects of the transfer process on the
levels of income in either or both countries. Specifiecally,
income may be affected directly in both countries or may be
affected in the paying country only, or in the receliving
one only., One must then examine the ultimate effects con-
slsting of the sum of direct changes plus all induced
changes to thelr limit,
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Income is affectsd in both countries directly, if it is
assumed that the paying country disinvests the transferable
value and the recelving country invests the same amount.
That is to say, national expenditure on investment 1in the
first country deoreases while the second country's increases,

Income is affected directly in the paying country only,
if the disinvestment of the first country is not followed by
investment in the second country, while income 1s directly
affected in the second country only Af the investment in the
latter as a consequence of the transfer is not followed by
disinvestment in the former,

On the basls of the above conslderations, one can con-
struct the model of the two-country internationsal economiec

system to reflect these posesibilites,
Y =C(Y) + I(Y) + mp(Yy) = M(Y) = e = (50)
Y3 =C (X3) + I3(¥y) + M(Y) = My(¥y) + e + £ (51)
B + M(Yy) -« M(Y) (52)

In the system represented by Equations 50, 51 and 52
the parameter e stands for the transfer followed by dils-
investment in the first country and investment in the sec-
ond, the parameter f refers to the direct effect on the

first country's income only and f' represents the direct ef-
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fect on the second country's income only, The identity 52 1s
the balance of trade,

We are primarily interested in the ultimate effects on B
of any parameter indicating a transfer, since it 1ls the final
difference in the balance of trade resulting from the trans-
fer shook that measures the net amount of any unilateral pay-
ment or long-run forelgn lending.

From Equations 50 and 51 one obtains solutions for

DY
o€ Ye
and
2 X
5 = e
These are given by the eystem:
- ' « I} '
1 C I' + M - Hi -l
- M l«Cl eI+t Y b R
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“ubstituting these values into

ﬁtﬁ - MY, - WY,

2e 1
one E‘t:
rbB o = - X ' - L - L] 1
where

= - - - = - 1 a0
D= (1 - ¢! " + ) (1 Ci 11 - "1’ M "1 .

With the same procedure mutatis mutandis, one finds:

7B o L - °'iD - 1 (54)
and
’zg,.-i‘i. (1-C - 1) (55)
? D !

having substituted into 54 and 55 the valueo:

1 «C «I' + 1!
M

D
and
vo = 1-¢ -1 +m
" D ] 1M b
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where

;i; = ¥ ,;L;% = Y1 eto.

Assuming that the international economic system 1s
stable - determinant D is positive - one can analyze the ef-
fecte of the transfer under the possible combinations of the
assumptions about the direct effects on each country's ex-
penditures and each country's stability.

In the case where income is affeoted in both countries
directly by the transfer and both countries are stable, ine
come increases in the recelving country and falls in the
paying country., The trade balance, upon examining the terms
of Equation 53, lmproves in the paying country but not to

the extent of the amount of the transfer, In formal terms,
2
0 - B 1
Lo <

as can easlly be seen from comparing numerator and demonator
of the R,H.S, expression in 53, assuming the normal case of
positive propensities to import.

When the paying country is unstable and the recelving
one stable, income declines in both and the trade balance of
the paying country increases by more than the amount of

transfer, namely
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B
B-; :; 1,

If the recelving country is unstable and the paying one
stable, income increases in both and the trade balance in-
cresses in 1t by more than the amount transferred,

In the cese where income is affected directly by dis-
investment in the paylng country only, income falls in both
countries and the trade balance of the paying country im-

proves by less than the amount of the transfer,
o<:g%§ & 1,

Equation 54, if both countries are stable,

If the paying country is unstable and the recelving
stable, income falls in both but the trade balance of the
paying country increases by more than the amount transferred,

or

B
e — 1.
5F )
When the paying country is the stable one, income falls

in both and the trade balance in 1t declines by more than

the transfer, in other terms,

OB .
5t -1,
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Finally, in the case where the direot effect of the
trensfer is felt in the recelving country's income, 1if both
countries are stable, income increases in both, and the trade
balance of the paying country increases by less than the
transfer, (Analyze the terme of Equation 55). If the pay-
ing country is unstable income increases in the paying coun=-
try, falls in the recelving country and the trade balance de-
¢lines in the former,

If the recelving country is unstable, income increases

in both and the trade balance increases on the paying coun-
try by more than the transfer,

We have thus concluded the examination of international
transmiselions of income through the mechanism of induced
changes in the variables, Within the above given framework
many commected questions can be easily answered, It is in-
teresting to analyze the effects of different government
policies in view of attaining specified poals, This however
will not be undertaken here, since it would bring the dis-

glon far afield.
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EQUILIBRIUM RATE OF GROWTH AND THE
INTERNATIONMAL ECONCMIC SYSTEM

The determination of an equilibrium rate of growth of an
open economy and of the international economic system can be
analyzed in terms of the Harrod-Domar approach which, not-
withstanding ite grave shortcomings, ie very suggestive as
to the role of the forelgn sector, Johnson (15).

The equilibrium condition in an open economy in the
static case is that the leakages out of the system equal the
offsete, that ie I + X = 8 + ¥, where S5 is savings, the oth=-
er symbols having the meaning sttached to them throughout
the paper,

The dynamisation of this condition is quite easy, Con-

sider
(8 + m) Yo = Xg + It (1)

where 8 and m stand for the marginal propensity to save, as=-
sumed constant, and the marginal propensity to 1lmport, re-
spectively, which 18 also assumed constant,

This conditlion refers to the demand slide of the econ-
ony, The completion of the picture, in order to determine

the equilibrium rate of growth, requires a capacity equatlion.

I
Yg = --;- = blg, (2)
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defining

Ay = Ypyy = Ygo

Bquation 2 relates an inoreamse in capacity inocome to
investment where g is the caplital-output requirement and b
its reciprocsl, GEquaticns 1 and 2 together determine the
equilibriuz rate of growth, If Hquation 1 relates invest.
ment required at time t to utilize fully existing ocapltal
and meet the rate of exports Xy required to offset the leske
age My (= mY¥y), any increase 1ln capscity output overtime hes
to be matched by equsl increases in aggregate demand, Equae
tion 2 gives the increase in capacity output ss a function
of investment and one is able te solve for a rate of growth
satisfying simultaneously Equations 1 and 2.

The assumption that increases in capsclity output de-
pends only on investment ls very restrictive, when especilale
ly g 18 assuxmed constant, In the extemsion of this growth
approach which has been undertaken, it is further postu-
lated that lnvestment utilizes only domestic cutput, in cthe
er words, that domestlic productive capacity dces not re-
quire lmported goods, Ctherwise Equation 2 should have ine
¢luded a term for the contribution of iaports to productive
capacity. Again, 1t is assuaed that imports are intended
for consumption purposes, Furthermore, it 1s postulated
that negative or positive trade balances are f(inanced by
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unilateral payments or by short-run capital movements, This
assumption is necessary to keep the analysis as slmple as
possible, All the above assumptlions are ordinary in the
multiplier analysis,

The deflnition of the rate of growth is

Yp41 = Yg

Ig
p 4 - X b (s + I
b= Yy Plsrm Iy (3)
be Ig + X
is the rate of growth, which, after some algebraic treat-
ment, becomes:
re =b (s +m - X (3**)

Yy

(n the basis of Lquation 3 one sees that if the export
rate 1s falling over time the rate of growth increases and
vice versa,

By differentiation of Equation 3'!
From Equation 4 it is seen that if the rate of growth

of exports iz larger than the equilibrium rate of growth the
latter 1s declining over time
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Up to this point the equilibrium rate of growth has on-
1y been defined and nothing has been sald about its fea-
tures,

1t is not possible to analyze it without en expliclt

solution to the difference Equation 3'', whose form 1s;

Yy -(b (s + m) + 33 Yeo1 = Xpa (3**)

It 1s to be noted again that the stabllity of the equi-
1ibrium path depends on the root of the homogenous part of
the above equation and several patterns of behavlior are pos-

sible? For steady growth

In & two-country internationzal economy, the interaction
of the two equilibrium rates of growth can be investigated
in the following manner by replacing X¢ by my¥y¢ and Xj¢ by

m¥gs
re =b (s +m ~ :&Elﬁ) (5)
Tt
Mg = (81 +m -Ex_t). (6)
nt
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Differentiating Equations 5 and € with respect to t,
one obtains:

gf = (F - r) 5
and
drm - bymX _ (6)
dat 11 (rl ¥)

From Equations 5' and 6é' one observes that if the first
country's equilibrium rate of growth is largsr than that of
the second country, the former rate would continually in-
crease and the latter decline, The opposite holde true in
the reverse position, The growth rate at the equilibrium
path would remain constant, if the two coumtries grow at the
same rate., In terms of the assusptione set up at the be-
gimning of this section, one sees that the above results
make economic sence. It waes found previously that if the
export fraction 1s falling over time, the equilibrium rate
of growth increases and vice versa, Since, on the assump-
tion that the first country's equilibrium rate of growth in-

creases

(r :> r),

its export rete falls and so does by definition the second
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country's import rate. If the second country's equilibrium
rate of growth were to resain comstant, an increasing pro-
portion of its output would have to be chamneled into ine
vestment; at the same tlmwe this is impossible, because the
seccnd country's exports are a continually inoreseing fred-
tion of its output, hence a deoreasing proportion of 1its
output would be avallable for investment purposes,

The fora of the equilibrium path of the intermational
eocnomy can be determined for different valuss of the roots

of the eystem of difference Equations 5 end 6,
wWwrite the system 5 and 6 as follows:

One can re-

¥y -[b (g + m) + 1] Yooy + m¥yeny (7)
Yi¢ = m¥¢uy +[§1 (87 + my) + ;] Y1gals (8)
Define
(b(u-»a) +1} >
and

{bl (8 + my) +1\l -31
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The above system can be consolidated into the following

oxpre-uion:'
Yy = (S+51) Yga1 + (mm = §87) Yyoa. (9)
Equation 9 is a second-order difference equation and

may yleld a variety of behavior patterns,
The stabllity condltions for the above egquation are;

1« (540) - (mmy =85,) 0 (1)

*The mathematical derivation of Hquation 9 is attained
through the following steps:

a, Solve for ¥1¢.1 in Equation 7, This solution is:
Vg = = ;} (¥g - 3¥p)
b, Substitute this expression into Equation 8
Ng == a¥py +Jy (= + Yy = 5¥g,y )
1

or
rlt = - m!t_l -%_nl [Yt - It-l]‘
1l
¢, Reduce the time reference by one period:
I1gar = = m¥gan = %} gy = It-%-

d, Substitute thle last expression for ¥y 4.1 back in
Equation 7. We obtain:

Yy = 3¥poy = my C" wYg.2 -%;i' (Ygy = Yt-z’]

and
Yg = (0 +3 1) Yoy + (mmy =807) Yp

which 1s Equation 9,
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1+ (mmg =&85,) D 0 | (11)
14+ (5+8,) « (mmy =85,) 2 0. (111)

If one retranglates the sbove conditioms in terms of
the original parameters, one observes that they sre too com-
plicated to meke sny intultive eoconomic sense. OC(ne can say
however that the system is hilghly unstable” in view of what
geem to be reasonable values for b, &, m and the correspond=-
ing parameters of the other country.

The attainment of more realistic results depends natu~
rally on the abendonment of the very rigid assumptions of
the Herrod Domar approach on the one hand and on the intro-
duction of new terms into the relationships dealing with ca-
pacity output, The mathematical treatment however becomes
very complicated and looses ocoasionslly much of the sugges-
tiveness which 1s a2 merit of thie simple type of models, if

all due qualifications are made.

“Another way to see this rigorously, 1s to take into ace
count that the expression (5+8,) 1s the trace of the ma-

trix of the coefficlent of the system whose absolute value
equals the abscluts value of the sum of the roots. It is a
necessary condition that this value be less then the degree
of the nyntom: in order that the latter be stable, Unless
b (e +m) + b (s + o) L 0 this necessary condition is
not satisfled in our case, Thle however is highly unlikely,
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A GENERALIZED MODEL OF INTERNATIONAL TRADE

Consider a system in which there are n trading reglons
or countries, The assumptions will be made agaln as to ab-
stract from price effects, so thet the only new feature of
the present chapter ig the number of trading units, A
first-order system deseribing the international transactions
is not & specisl case baesed on the assumption of a one-
period lag in each independent variable, since higher order
systems can be converted into first order ones by successive
redefinitions of the variables, A first-order system will
then be considered being the general case of linear dynamic
models,

The system (1)
Yigsr = Byl¥yg) + myp(¥pp) *eees + mynling)

Tag+r = Eal¥ag) + mp3(¥yg) *eens + mppling) (1

Tagel = Enl¥ng) + mpy (gg) Yeeee v oy g (Iny o)

describes the simultanecus income determinztion in sll trad-
ing regions, where Ey(Y¥4y) 1s defined 2s the totel domestic
expenditure of the 1% country es & function of its income

at time t; mij(xjt) iz defined as the purchsses of commod-

itles of country j from country i aes & function of the J
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country's income as time t,

It 1s assumed that Ey(¥y¢) and myy(Yyg) are linear ex-
pressions in the coefficlents for all i'e 2nd )'s so that

gystem (1) can be rewritten as:

¥Yig41 = Eq¥qg + mya¥ogp Yees + Min¥ng

Yoge1 = Mp¥ygp * Ep¥py *ees * Mg Yig (2)

Ynper = Bpy¥qg * Opalpp *een * Bl

Subtracting the elements of the column vector Y¢,, fro=

both sildes of the system (2) it follows:
ExXgg = Yygeq * mpp¥og tees + @yp¥pg = 0

By ¥yg *+ Ba¥py = Ypgey *eee + Mpplpg = O (3)

Bp1¥ig * Bp2¥og teee * Eplpg - Ypgey = 0

The charscteristic equation of the system (2) is then:
Bl-’ mlz M13 TR mln

ln(y)‘ =|®21 Ep=¥ ®py .e. Mopl| =

Bal  ®n2  Wp3 ees Eped
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where \H(x)\ 1s the characteristic determinant of the sys-

tem, Expanding the charscteristic determinant we obtaln a

polynomial equation in y
72 ¢ Hyy™ L o+ Hyy™2 4., + Hp_ Yy ¢+ Hy =0

where the ily's are coefficients of which Hy and Hp have the
following important properties:
Hy 18 equal to
(=1) 3 ¥
i=1
where the yi's are the n rootes of the above polynomial equae

tion; and Hy is equal to
n

n'TT"

- .

(-7 /1 on

Further, Hy equals the sum of the elements of the principal
diagonal of the matrix M(0) multiplied by (-1); and

iy = | m0) (-1,

In other words, the sum of the roots of the characteristic
equation of a firest-order linear difference equation system
1s equal to the trace of the characteristic matrix and the

product of the roots 1s equal to the characteristic deter-
minant of the system,
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i. If the system is stable the gsum of the roots must
be less than n, the degree of the characteristic equation,
in abscolute value,

i1, If the system is stable, the characteristic deter-
minent |M(0)| must be less than unity in absolute value,

111, If elther the trace or the determinant 1s nega-
tive or zero, the system admits of none-resl and/or negative
roots.

The above three statements are necessary but not suffi.

cient conditions for stability.

As long as no other specifications eare made about the
magnitudes of the coefflcients of the system, unambiguous
results cannot be derived; although the above qualitative
texonomy indicates slready that stability of each country in
iesolation is not a necessary condition for the stability of
the international system (proposition i).

A "normal" situation is considered to be that in which
the natrix(:ﬁixia non-negative, If the mij" Ef: 0 for sll
i's and )'s, a sufficient condition for the stability of the
system 18 that the norm of the matrix (defined as the lare
gest columnar sum) be equal to or smaller than unity., If it
is equal to unity the system cannot explode, If 1t is
smaller than unity, it converges upon an equilibrium value,

The relation between the dynamic model and the statie

one can be clearly seen from the following considerations,
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In the matrix notation, the dynamic system 1s
I¥p,q = EXy + mYy + k
which has the static solution, for X, = Yi.4
I¥, = BY, + m¥, + k
er

(I-E-m)!tﬂk,

where k is a constant vector, In order for the system to
admit of economic interpretation the components of the X,
vector must be positive, The solution of the dynamic sys-
tem 48 given by iteration by:

ty=(E-m®y, +E +(Bem) + (BE-m? 4,04 (B = n)"“]k

The system wlll converge to the equilibrium value

yg = (I - E = a)~t K

if and only Aif all the roots or the matrix \:E + a—} are less
than one in modulus,

Hawkins and Simon have shown in their work cn input-
cutput models that positive seclutions will attain in the
case of a positive matrix if end only if all principal

minors of (I - E -« m) are positive,
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If the elementz of the matrix are just nonnegative the
positivity of the principal minors above guarantees the none-
negativity of the sclutions, A simller proposition was prove
en by Metzler (23).

The above theorems are in a sense inexact, since, ase
proven by Solow (33), the decomposabllity of the non-

negative matrix was not taken into =2ocount,
The economic interpretation of decomposability is very

important, Consider a square matrix n x n, A collecticn of
elements, My, eesy B, Will be called & closed set Af

mpq = 0

for any q in the set and any p not in the set, With respect
to the international trade model a closed set is 2 colleo-
tlon of countries which do not purchase from countriesz not
belonging to the collection,

The relative matrix is sald to be indecomposable if

there 1s no closed set other than the set of sll elements

'nl. soey Tipy o

It 1s evident that an expenditure originating in any
country or sector of a closed set as above deflned will not
leak out of the system, In a systes with various oclosed
seta, in other worde, in a decomposable system an expend i

ture in one set does not oreate "derived demend" in another,
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Then, an exact theorem about sufficlent conditions for
atability due to Solow (33) states:

If (E + m) is 2 non-negative, indecomposable matrix
none of whose colusn sums 18 greater than one end at least
one of whose column sume ie less than one, then all the
characteristic roots of (£ + m) have 2 modulus less than one,

that ie

I+ (E+m)+ (E+ miz L
convergee to
(I-E-m™L,

Again, the central point in the economic interpretation
of the theorem is that

"We can tolerate one or more, or even all but
one, countrlies balanced on the stability-instedbility
inife-edge of a unitary marginal propensity to spend
a, a8 long es there is at least one country with a
positive marginal to save and b, as long as the
trading system 1s so firmly tied together that each

country ls intrinsically linked to such a stable
country."

The investigatlon of the effects throughout the system
of various shocks originating in one country can be carried
out by a "general multiplier" analysis,

4 shook g originating in country i causes the following
changes from the initial equilibrium position:



= . ’ = .to -

where My4 1s the cofactor of the element in the 1% row ana

30 golumn of the matrix of the system.

it}
M
is 2 general multiplier measuring the total effect on Jth
country's income, lying in the normal case between the or-
dinary (closed economy) and the foreign-made multiplier of &
single equation model,
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THE THECRY OF INTERNATIOMAL
TRANSHISSIONS AND EMPIRICAL PEEEAECE

It 12 intended to present in this chapter the models
used in three studies (27), (29), (4), on internaticnal
transmissions with maln aim the statistical estisation of
the relationships involved. The common feature of these
studies 18 the effort to establish in quantitative terua the
relation between foreign trade and the level of domestic
economic activity of the varicus sountriee making up the ine
termatiocnal system,

The statistlcal procedures employed in all three
studies are the multiple regression and correlaticn teche
niques, A common wesknees of the approach used by the au-
thore 1s the single equation model for each particulsr re-
lationship,

Ihe Nejsser-Fedigllani study (27)

This is the most ambitious of the three in terms of the
complexity of the models used and the breakiown of countries
and commedities,

A summary of the general framework is as follows:

1, The countries are divided into industrial and none
industrial according to the composition of their exports
during the interwar periocd, The countries whose exports of
manufactured goods have been more then half of the total
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were considered industrial, the others non-industrial,

2, £fach import function of the industrial countries
involves as independent variables on which imports depend
a, income,b, prices, ¢, net stock change,d. net capital flow,
e, foed production.

3. The import function of each non-industrisl country
invelves as independent variables; a,. exports,b. industrial
output, ¢, prices,d, net stock change, e, net capital flow,

4k, 'The exports of any country depend directly upon
a, imports of all other countriee, b, prices, ¢, net stock
change,d, net capital flow,

5« The breakdown of commodities iz into raw materials,
food, and manufactured goode.

The following observations about the relative lmportance
of each independent variable of the models™ can be made:

a, Income, In all cases it proved to be the "chief im-
port attracting agent®, The same can be said about indus-
trial output whenever it was used instead of income,

b. Prices. The effects of prices could not be reliably
estimated in all functione, Not rarely, & price ratio was

found to influence exports, but es regards imports the price

“One should speak of podels rather than godel since
each reletionship is independent of any other; in other
worde, the dependent variable of each equation is determined
by the independent or exogenous verisbles of the same equa-
tion. There are no slmultaneous relationships,
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variable had a demonstrable effect only in the functions of
industrial countries, Even in this case, most of these price
effeots had to be omitted for practical purpcses from the
overall equation system,

¢, Net capital flow, It could not be szhown statlisti-
cally to affect the exports of the varlous members, As to
imports, the distinction of industrial snd non-industrial
countries is pertinent, An increase in the net flow of cap-
1tsl to an industrlal country results in sn increase in pril-
mary imports assoclated with rising income, The high
correlation between income and net cepltsl movements, being
the phenomenon of multiccllinearity Yeliminsted both the ne-
cessity and the possibility of using both vzrizbles in the
explanation of industrial countries imports", As to non-
industrial countries, a net cepital inflow is usually
converted into importe of manufactured goods,

The study covers the interwar period, 1924-1937, roughe
ly.

Tables 25 end 26 (27) reproduced from the study, show
aumerical estimstes eof inceme effect coefficlients, (Sub-
seripts refer to countries as follows: 1, U, K,; 2. U, 8.3
3. Germany; 4, France; 5. group of Italy, Jepen, Sweden,
Belgium, Switzerlend, Czeechosloveki=, ‘fustriz)

The data below (Income ratie coefficlients (dy), 1928,

1932, 1935: Dollar chence in any industriol member's income
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associated with a #1 ohange in any other industrial member's
inconme (both in current prices) sssuming no countermeasures
regarding the trade balance) refer te the transmission mech-
anism set in motion by a domestically produced change 1in
real income which, through its influence on importes, affacts
the incomes of the cother countries, The agsumption is, 8-
part from constancy of prices, that the determinants of ine
come in any other country J remained unchanged, s¢ that the
coefficients given below help to determine the induced ine

come changes in country j.

dlxj dlxj ﬁlxh ﬂlxj
1928
J = member 1 010 055 036
2 01"1 .1 0053
3 126 016 086
5 124 019 «110
1932 '
J = member 1 .003 0038 .023
2 «1838 «131 .085
3 07 013 091
5 12 013 .088
1935
J = member 1 .019 028 .038
2 131 079 «080
3 .096 023 147
5 .093 015 «053

Income elastleity coefficients (d3) for 1928, 1932,
1935 (Percentage change in any industrial member's income
assoclated with a {1 change in eny other industrial member's
income (both in current prices), assuming no countermeasures

regarding the trade balance) are given as followss
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n(!Jil) n(IJIQ) n(!JI3) n(IJXS)
1928
J = member 1 7 LOU3%  ,052%  JO41E
2 L.034 - .033 .gig
3 133 «0 .
5 .138 062 .082
1932
J = member 1 .027 .033 036
2 ,057 .036 +030
3 .086 09 .119
5 127 «036 067
1935
j = member 1 .029 .03 036
2 046 .03 .028
3 ‘077 no u llug
5 .093 042 065

The loglc of the Nelsser-Modiglianl approach is not
satisfactory from the standpoint of economic theory, however
much it may have facilitated the statistical treatment of
the equations, The simultaneity of the relationships in any
economy can be neglected only for theoretical purposes, in
order that a partial analysis may throw light on the intri-
cacles of each relationship in iseolation or geteris paribus,
Wherever though the purpose 1s that of empirical verifilca-
tion of 2 model or of polliey recommendations, a "reallstic®
picture of the economy can only be attained through inter-
dependence models., When the question of what variables have
been consldered by Neisser-Modiglianl endogenous and what
exogenous, one immedlately feels that the only excuse 1is the
formidable difflculty of handling & system of simultaneous
dynamic equations sulitable for the scope of the study!
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There are only two endogenous variables, lmports and ex-
ports. The exogenous varlables are s, income, b, prices,
¢, food production,and 4, net capltal export of the primaries
countries,

Thére are two economic problems to be considered on the
basis of the above distinction, First, whether there is any
dependence smong the exogenous variables, end second, wheth-
er not only do the import and export variables depend on the
exogenous varlables, but they influence them, in their turn,
(The authors sscertain that the exogenous variables passed
the test for statistical independence).

Consider the relation of income and prices, What ap-
pears to be the most serlous doubt about the alleged inde-
pendence of income and prices has its ground in the partic-
ular historical period chosen for the investigation, The
tine span 19241937 is in genersl a periocd of "Eeyneslian"
environment, And 1t is theoretically acceptable that income
changes under resource unemployment leave prices unaffected,
But the converse is not true, GQuite in the contrary, since
resources are unemployed, sn sutonomous positive price level
change is expected to ralse income through setting in mo-
tion the multiplier-accelerator mechaniem, So¢, there is a
dependence of inoome - a dynamic or lagped dependence - on

prices in an underemployment situation,
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The relation between income and food production 1s ev-
jdently a positive one and only its practical significance
for a particular case may be argued,

There is possibly no reason to expect in the short run
a direct interdependence between capltal export and prices
or good production, The relation between capital movements
and inecome in the non-industrial (where only it le relevant
in the model) cannot be unambiguously assessed, because to
a great extent 1t depends on whether the derived demand due
to 2 capital movement into & non-industrial country will
leak totally or pertially out of the system or mot, It 1=
however a strong assumption to make that capital imports
and income are independent in & non-industrial country where
there is a "presumption of underdevelopment®, The authors
attempted to meet this 4ifficulty by inecluding a variable
consisting of total exports plus industrial output instead
of income but it 1s again evident that exports and industrl-
al output are interrelated with income being just compo-
nents of 1t.

The last consideration brings the criticism to the
second problem, namely whether the endogenous variables in-
fluence or not the exogenous variables, If yes, the ex-
ogeneity is lost and the results derived from the model are

tenuous,
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Now it is evident that laports and exports, or more
precisely the balance of trade influences income being &
component of 1it,

The very strong assumption for practical purposes has
to be mede that any change in the balance of trade 1s com-
pensated by opposite changes in other income components with-
. in the same time period, This has been recognized for par-
ticular cases by the authors who modified g2d hog their equa-
tions., But since it 18 in the main their purpose to explain
exports and imports as the only endogenous variables, the
wealmess 1s in general unmitigated, The main theoretical
eriticism then, 1s the exogeneity sssumption so crucial to
the Neisser-Modigliesni approach, Only 2 system of slmul-
taneous equations could meet this oriticism, if the medel
were to include the variables used by the authors of the
study,.

Ihe Folak study
Polak (29) constructed a model for empirical applica-

tion where the endogencus variables for the world as & whole
are the exports (x), national income (y) and imports (m) of
each country. Autonomous investment and price ratlos are

among the exogenous variables,

Using the subscript 1 to distinguieh countries, the fol-
lowing relationships describe essentially his approach,
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All variables are in billions of dollars at constant prices.
Xy =g Xy (1)

whereeri is the propensity of the world as a whole to pur-

chase from country i;

X4

(2)

Yy =
51t

where 31 = (] - propensity to consume - propensity to ine-

vest) andiAi the propensity to import of 1;
Wy = kiyi (3)

The internaticnal reflection ratlo being

1.4
§ +

P-

my =Pi1c) X * a8y

where ay 1s the total effect upon imports of all exogenous
variables omitted from the above equations,

Then,

Toend e+

and since



where

can be oslled the "world multiplier®,

Polak has obtained numerical estimetes of the coeffi-
clents referring roughly to 1924-38, The letters P, M, T ate
tached to countries in the summary of his results as it ap-

pears below indicate primaries, manufactures, and totals:

Fulti-
Country plier

Czechoslovakia M 2,0308 2,55 0.32 0,82
Denmark P 0,0098 1,20 0.73 0,88
France T 00,0570 1.12 0.25 0,38
Hungary P 0,0060 1,80 0.37 0.67
Ireland P 0.0048 0.47
Italy T 0,0177 1:17
Netherlands M 0,0319 1,60 0.48 O.Z?
Norway T 0.,0069 0,69 0,67 0,46
Sweden T 0.0243 2,53 0.28 0,71
Switzerland M 0,0193 1,55 2,36 0,56
Unlted Kindgom T 0,107 2.30 0.18 0,60
Canada P 0,0311 2.13 0.32 0,68
China P 0,0189 0.81
Indie P 0,0118 0,67
Japan T 0,0389 1.98 for twenties 0,17 0,50

2,22 for thirties 0,10 0,34
Argentina P 0,0165 0.5
United States T 0.181 5,36 0.45 0,2
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Polak's approach is much closer in spirit to the
"Keyneslan" models employed in the present essay.

The inclusion of income among the endogenous varlavles
te be explained by the model is theoretically more sound
than the Neisser-Modigliani approach, Evidently, however,
Polak's study suffers from oversimplification.

The equilibrium level of income is glven by the exports
multiplied by the foreign trade multiplier,

The fact that investment is autonomous makes the plo-
ture very remote from reality, notwithstending our ignorance
of how to explain satisfactorily induced investment, The
export functions of his model may be statistically easily
manageable, but they hardly reveal any economlic notlon ss
for instance a country's ilmport function does,

They are statistlical regressions without rigorous eco-
nomic significance, This makes the concept of an interns-
tional economic system rather economically artifilcial, In
other words, the linkage of each country with any other is
not clearly shown as 1t would be the case if the concept of
world exports were not the beginning analytical step but the
final, The aggregation over so many countries deprives the
notion of an international system of much substance, Final-
ly since again the time pericd was charascterized by under-
employment equilibrium prilces could not for any useful pur-

pose be treated as endogenous,
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the feckerman study

Deckerman (4) presents a2 model of the trade network of
a ten-sector international economy.

The fellowing equation set describes the model:
ByyX) + WMyaXp teus * MypXy + €9A = Xy (1 =1,2,,..,n) (1)

where Xy is the total volume of exporte of sector j; m § is
the ratio of })'s imports from i and my 4xXg stands for the ime
ports of J from 1. A is the total volume of imports of sec-
tor L and ey 1s the proportion from i, It is mssumed that
gector L's ilmports are Aindependent of exports.

In this ten-sector model, 1 runs from 1 tc 9; the sec-
tors used are 1, Canada; 2, Doller lLatin America; 3, Ster-
ling Members of 0,E.E,C,; 4, Continental Western Europe;
5. Overseas territories of Continental Western Burope;
6. Overseas Sterling Area; 7., Non-Dollar Latin Americs;
8. Eastern Europe (including China); 9., "Others® represent-
ing the world except the above mentioned sectors snd the
United States, L stande for the United States,

In matrix form the system becomes:

(I -m) X =4, (2)

where I is the unit matrix, ¥ the myy metrix, X the column
sector of exports, A the sector representing total United

States imports and e is the column sector of e;.



107

FPurthermore,

n,1

my - Z mij (J - 1|oc'o|n’ (3)
i=1

and

> ( (#)

m = m J = ] ...'n)

Iogm Y '

Letting ¥y be the total imports of sector 1, we have

Hi - m1x; (1 - 1. oo..n’ (5’

My need not be conetant.
The use of the term "propensity to 1mport® as used by
the author means
A(n”xl) .
A X
The major assumption in this study is that the elastice
ties of demand for imports with respect to exports from ine-
dividual reglons into other regions have remained fairly
constant over the period in consideration,
A sector multiplier, say, for sector 1, may be defined
as the ratio of the final change in 1'e total exportes to the
autconomous change in total U,S. imports.

Let 1t be denoted by
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kl-_éél.
bR

Let ¥ represent the column sector of ky (1 = 1,...,0)

end E* = (I « 1)~1, Then,

(I« M) K=¢e (6)

and

K = Kty (7)
The total world trade multiplier ( = E) will then be

¥ o= 1" K%, (8)

where i' denotes a unit row of k elements,

The reflection ratio of sector J with respect to sector
1 is defined as the ratio of the final change in 1's exports
to an autonomous change in U.S, importe, from sector J

alone,

The reflection retio of sector ) with respect to the
whole world, j)'s international reflection ratio, 1s the
ratio of the final change in worlds exports from autonomous
increase in U,S8., imports from sector ] alone,

In terms of general oonclusions that the author draws,
it is that the reduction of the world trade multiplier be-
tween 1938 and 1953 is primerily due to changes in the pate
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tern of trade among non-U,S5, sectors, The most important
ohange to thls effect has been the increase in the propor-
tion of imperts from the United States "insofar as this cor-
responde to a lower marginal propensity to import from the
nen-U,8, sectors", The most important consideration to which
Beckerman 1e led by his resulte is this:

Suppose it is declded that the most unstable element
in the eccnomy is investment, It might then appear
legitimate to deduce that, in the interest of maxl-
mizing the stability of the level of income though
net of meximizing its absolute level, the proportion
of investment to total income generating expenditure
should be made as low as possible, BEut at the new
level of equilibrium at which savings equals invest-
ment (abetracting from foreign trade and government
sectors, ete,) savings 1s now also a much lower pro-
portion of total income than previously., That is,
the average propensity teo consume is now much larger
than previously, If it is then assumed that the rise
in the average propensity to consume is accompanied
by 2 similar, though not necessarily exactly equal,
rise in the marginal propensity to consume, the
multiplier will now be greater than before. Thus,
stabllity may not be inoressed, the rise of the
multiplier offsetting the fall in the absoclute size
of any given proportionate change in the multiplicand.

The implication of the above quotation for the period to
which it refers relating to foreign trade is the following:
It was sometimes suggested in the interest of forelgn trade
stabllity that the non-U,8, sectors should become as far as
poseible, independent of the United States market, because
1t 13 belleved that the most unstable element in world trade
is the instability of the United States economy. If this
independence is established by the non-U,S, sectors switch-
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ing exports to other sectors than the United States, in or-
der to preserve dollar balence, imports from the United
States have to decline pari passu, Put Af this decline of
the average propensity to import from the United States 1s
accompanied by a similar decline in the marginal propensity
to import from the United States, the world multliplier will
then increase and consequently stability may not be estab-
lished, since the reduction in the absolute size of any
given proportionate changes in the multiplicand (i.e, the
United States imports sector) mey be offset by that inecrease
in the multipller,

From the above summary of Beckerman'se empirical work it
is immedlately evident that the orientation of his study was
absolutely conditioned by the largely pseudo-problem of the
dollar shortage,

The overwheluing international economic position of the
United States of that time caused serious fears as to the
adaptabllity of the European economy to meet the Ameriean
competition, Since the main snalytical teel of this study
is the international reflection ratio defined in such a
fashlion as to manifest the motor role assigned to the
American economy, and since the intermational economic cone
ditions have substantislly changed in the zubsequent time,
both the model and the conclusions therefrom have no real

intereet for the present,
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Some of Beckerman's results as gilven below show secior
multipliers, reflection ratios for sterling member countrles

and reflecticn ratios for the internsticnal system of hie

model, respectively,

Sector multipliers

sector 1938 1948 1953
1, Canada M2 L5 40
2, Dollar Latin Amerioca 33 M6 .37
3., Sterilng members of
0.E,.E.C. 1.15 1,02 .75
4, Continental W, Europe 2,92 1,47 1,86
5. Overseas territories
of C. W. Burope 29 .26 .23
6. Overseas sterling
areas 1,246 1,10 ,92
7. HNon-dollar Latin America b .52 .33
8, Eastern Europe 57 .28 L13
9. Others 1.10 .60 .53
10. Total

( = World Trade Multiplier) 8,48 6,14 5,52
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Reflection ratios for sterling

member countries

Sector from which U,S5.
purchases extra dollar
of Amports

Sterling member countries

Others

Overseas sterling area

Eastern Europe

Continental W, Europe

Cverseas territories of C, W, Europe
Non-dollar Latin America

Canada

Dollar Letin America

Sector

1. Canada
2. latin ‘merica (Dellar)

3. Sterl meémber coun-
tries of 0,E,.E.C.

4, Continental W, Burope

5. Overseas territories
of C, W, Europe

6, Overseas sterling
area

7. Non-dollar lLatin Amerioca
8, Eastern Europe

9. Others

Resultant final

increase in totsl
exports of ster-
ling member coun-

tries

Reflection
1938 1943
4,12 2,84
3.72 2,56

13.61 92.82
10.32 12.26

8,16 11.24

10.47 9,53
8.36 5.36
8,71 9,12

ratios
1953
2,74
3.01

8.49
8.51

9.12

7+52
k.82

8.79

11,36 9,25 10,51
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CONCLUSIONS

The present essey was an attempt to discuss systematl-
cally the income effect in international trade, The die-
cussion assumed the "Keyneslan" assumptions and employed the
approach and concepts of the post-Keyneslan literature of
the early fifties' especially, The multiplier and acceler-
ator mechanism has been the main tool of the anslysis, Sta-
bility condlitions were examined and the influence of the
maerginal propensity to import was seen to be stabllizing un-
der a geteris paribus sssumption., The dynamic version of &
simple dynamic international trade model was &n extenslon of
the Harrod-Domar inaquiries into the equilibrium path of in-
come, The international system was & tight one, where the
income path of one coumtry was a function of the income
path of the other. It was established that the case of in-
stability of ona country (oase where the aggregate propen-
sity to expend on domestically produced goods and services
is larger than unity) can be abeorbed into a2 system of in-
ternational trade exhibiting stability because of another
country's low propensities.

A genersl international system, where agaln income was
the only variable which sttracts imports, was set up and
the analysis was mainly confined to qualitative stabllity
propositions, A striking formal analogy Solow (33) be-
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tween that intermational system and the input-output analy-
eis may have been noticed,

A system of linear equatlons
yi = 213¥3 + by (L; J = 1;sueyn)

is the form of both models in their static version, The in-
terpretation in the input-output case is the following: yj
is the level of production of commodity J, 844 is the tech-
nical coefficlient of commodity jJ with respect to commodity
i or the per unit of § commodity input requirement of come
modity 1, by 1s some inal (enogenous) demand, The differ-
ence 1in the sconomic interpretation of the symbols neces-
sitagea however somewhat different reetrictions of the co-
efficlents in the two modele, The imput-output matrix of
coefficlents e restricted to = non-nepative matrix, while
thie 1s only the "normal” case in the intermational trade
model, It is concelvable that there sre countries selling

inferior commodities with respect to another country's in-
come in & large proportion, so that the 43 in someée par-

ticular case (the marginal propensity of country jJ to im-
port from country i) may be negative, It 1s to be noted
that the internstional trade model l& from 2 theoretical
point of view in a sense less satisfactory than the input-
output medel, While the latter alms at presenting an in-
stantaneocus "technologlcal" picture of the interindustry
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trensactions, the internationzl trade model aims at explain-
ing the network of internationsl trade where the cruclal var-
iable is the income of each coumtry. As such it ls strictly
applicable in an underemployment situstion but still even in
this case it 1s more difficult to maintain the sssumption of
constancy of the relative prices, especlally when the theo-
retical model is intended for practical spplicstion., For
the price varisbles which zre relevant include such cowpo=-
nents as tariffs, transportaticrn costs etec, which can hardly
be assumed to change proporticnately.

The empirical studies which were summerized are & falir
semple of the spplication of the income-effect approach to
international trade, The greatest merit of the "Keynesian®
models - apert from the theoretical insights they have of=-
fered - i& that they can be statisticslly relatively easily
managed, Whether they represent the most fruitful approach
avallable, it 1s to be decided on the generzl econcmic ate
mosphere of the time period under investigetion, After
1955, eince the world economy operates at a full employment
level and the problem is the shortage of rescurces in many
areas, any model intended for empirical research would be

eruclally deficient without inclusion of price-effects,
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