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CHAPTER 1
INTRODUCTION

In the post-World War II literature dealing with
international trade and finance, little theoretical at-
tention has, until very recently, been given to the trans-
mission of inflation from one country to another. This
is readily understandable for two very good reasons.
First is the point that, until recently, inflation has
been a minor problem for the advanced, industrialized na-
tions. Instead, with the legacy of the Great Depression
and the predominance of Keynesian thinking, these coun-
tries and, consequently, their economists were more con-
cerned with the real income (or output) effects arising
from foreign economic disturbances and associated sta-
bilization policies. The second reason for the neglect
of the transmission of inflation is that the economics
profession believed that this process was well understood
in terms of models designed for the analysis of the
effects of foreign disturbances on domestic income.

These short-run, Keynesian models suggest that,
under a fixed exchange-rate system, expansionary (con-
tractionary) disturbances abroad will produce an economic

expansion (contraction) in the home economy due to the



increased (decreased) demand for domestic products and
the consequent change in the domestic trade balance.
However, under flexible exchange rates, any change in the
balance of payments will be prevented by a change in the
exchange rate and, therefore, it is widely believed that
the domestic economy will be insulated from foreign dis-
turbances. These conclusions have become popularized
especially in textbooks.l Applied to the transmission

of inflation, the suggestion is that, under fixed rates,
increcased inflation abroad will act to raise the infla-
tion rate at home while, under flexible rates, the domes-
tic economy will experience a proportionately equal ap-
preciation of the exchange rate and thus be completely
insulated in the short run.

The idea that flexible exchange rates insulate an
economy from foreign inflation is not held solely by
Keynesian textbook authors. Turnovsky and Kaspura
(1974, p. 374), who employ a sophisticated version of
the short-run, small-open-economy model, are able to
state that they obtain

...the expected result, namely, that with flex-

ible exchange rates the country is able to insu-

late itself completely from inflationary pressures
abroad. Any rise in prices overseas is offset
exactly by an appreciation of the exchange rate,

leaving constant the price 9f imported goods in
terms of domestic currency.

In the context of a different model, Milton Friedman

(1953, p. 199) became a promulgator of the insulating



property of flexible rates when he stated that
If, under such a system (flexible rates) any
one country inflates, the primary effect is a de-
preciation in its exchange rate. This offsets the
effect of internal inflation on its international
trade position and weakens or eliminates the ten-
dency for the inflation to be transmitted to its
neighbors.... Inflation and deflation in any one
country will then affect other countries primar-
ily insofar as it affects the real income position
of the initial country; there will be little or no
effect through purely monetary channels.
Although Friedman did not provide an explicit model, it
scems likely that he was thinking in terms of a full em-
ployment, quantity-theory model. In such a long-run
model, a country's rate of inflation can vary only if
its money supply changes. While higher foreign inflation
will tend to increase the domestic balance of payments
and hence its money supply, the exchange rate apprecia-
tion will eradicate the balance-of-payments surplus.
If we take a long-run view or assume that the exchange
rate adjusts instantaneously, then it follows that the
domestic economy will be completely insulated from for-
eign inflation.4
The above argument points to the popularity of the
conclusion that flexible exchange rates insulate an
economy from foreign inflation. While this conclusion

is not widely debated for the long run, it will become

clear in the course of this study that several special-

ists in international economics, notably Mundell, Krueger,

Haberler, and Fleming would not agree with it in the



short run. However, the explicit models provided bv
these economists (i.e., Mundell (1964, 1968) and Krueger
(1965)) assume unemployment and fixed prices and are
thus inappropriate for the study of the transmission of
inflation.

Our objective in this study is to provide an expli-
cit model of the international transmission of inflation
in the short run. Although both fixed and flexible ex-
change-rate models will be developed, particular atten-
tion will be paid to the latter. It will be demonstrated
that, in a flexible exchange-rate system, an increase in
foreign inflation will, in general, affect the domestic
inflation rate. The direction and magnitude of this
transmission effect will be seen to depend primarily on:
(a) the source of the increase in the foreign inflation
rate; (b) the international mobility of capital; (c) the
employment situation at home and abroad; and (d) the
manner in which speculators form their expectations of
the future spot exchange rate. We shall also demonstrate
that, given an increase in the foreign inflation rate,
the increase in the domestic inflation rate can be great-
or in a flexible than in a fixed exchange-rate system.
1t should be mentioned that Mundell especially recognized
the importance of capital mobility in the transmission
of economic disturbances under flexible rates. 1In this
light, our study can be viewed as an extension of his

work. However, our results go beyond his since we find



a transmission mechanism even in the absence of capital
flows.

The analysis proceeds as follows. In Chapter II we
shall review critically the standard models used to in-
vestigate the transmission question. Chapter III con-
tains the development of a two-country, full employment
model and a discussion of the transmission of inflation
in such an environment. However, the conclusions drawn
from this model are of dubious validity, given the com-
bination of inflation and unemployment found in the
major industrialized countries today. Moreover, it will
become clear that the full employment assumption limits
the situations in which transmission can be expected under
flexible rates. In order to have a more realistic and a
more general model of the dissemination of inflation under
fixed and flexible exchange-rate systems, we shall employ
a Phillips' curve model in the fourth chapter to examine
further the transmission of inflation. By the end of that
chapter, it will be clear that, under flexible rates, the
behavior of capital transactors is of key importance in
the transmission process. Consequently, in Chapter V, we
shall develop a stock-adjustment model of capital flows
under flexible rates and then apply our results to the
model of the preceding chapter. Finally, Chapter VI fol-
lows with a summary of our results and suggestion for

future research.



Footnotes

lSee, for example, Branson (1972, p. 317) and Ott,
ott and Yoo (1975, pp. 153-54).

2Emphasis added.

3In the absence of an exchange rate change, the
money supply would remain constant if the monetary
authorities sterilized the balance-of-payments surplus.
lHowever, in Friedman's long-run framework, such steri-
lization is not practical.

4Friedman's statement that the transmission may only
be weakened is presumably a (rare) concession that the
short-run might be important and that the exchange rate
might not adjust instantaneously.

5However, this finding does not detract from the
argument in favor of flexible exchange rates. Indeed,
the relative insulating properties of fixed and flexible
rates cannot be used to choose between these two systems
(unless the degree of interdependence among countries is
the criterion) since it is difficult to predict whether
foreign disturbances will be beneficial or detrimental.
Instead, the importance of this finding is its implica-
tion for public policy. If countries were truly insu-
lated by flexible exchange rates, then policymakers
would not have to worry about taking any offsetting mea-
sures. However, the conclusions of this study indicate
that policymakers will have to concern themselves with
such stabilization policies and that, in some circum-
stances, these policies will be more important under
flexible than under fixed exchange rates.



CHAPTER 1II

A CRITIQUE OF THE APPLICATION OF STANDARD MODELS
TO THE STUDY OF THE TRANSMISSION OF INFLATION

2.1 A General Framework for the Analysis
of an Open Economy

For the reasons noted in the introduction to this
study, comparatively little attention has been given to
the modeling of the transmission of inflation in the
period since World War II.l The simplistic conclusions
of a full employment model with flexible wages and prices
have been extended to a variety of situations in an un-
critical and often inappropriate manner. 1In order to
clarify matters then, what is needed is a more explicit
modeling of the transmission process for different situa-
tions. We shall begin in this chapter by examining some
of the Keynesian macroeconomic models of international
finance and apply them to the transmission of economic
disturbances. Having accomplished this task, we shall
be in a position to develop a better approach to study
this phenomenon.

A convenient point for departure is provided by
Deardorff (1975). The two-country model that he employs

is given by the following equations:



where

Y, = Al(;l,rl) + Bt(Yl,;z,T) (2.1)
+ - - + -
Y2 = A2(Y2,r2) - TBt(Yl'YZ'T) (2.2)
+ + -
M1s = Ll(Pl'Yl'rl) (2.3)
+ + -
My = Ly(Py,¥y,r,) (2.4)
-+ - + -
B = Bt(Yl,Yz,T) + Bk(rl,rz) (2.5)

income (output) of country i, in units of i's
output;

price level of country i's output, in units of
the ith currency;

interest rate in country 1i;

nominal money supply in country i;

nominal demand for money in country i;
absorption by country i, in units of i's output;
balance of trade of country one, in units of
country one's output;

balance on the capital account of country one,
in units of country one's output;

balance of payments of country one;

exchange rate (price of country two's currency,
in terms of country one's currency); and

Pl/R P2 = terms of trade (price of country one's

output, in terms of country two's output).



The signs above the arguments of these equations represent
the "direction of functional dependence, and accord with
the assumptions that are usually made about these effects.“2

Equations (2.1) and (2.2) are the conditions for pro-
duct market equilibrium in countries one and two (the home
economy and the rest of the world), respectively. 1In ef-
fect, each country produces one good and consumes both its
own and the other country's product. The absorption func-
tion is merely an abbreviation for total expenditure by
the residents, firms, and government of each country or,
in other words, consumption plus investment plus govern-
ment spending. Thus, the first two equations state that
the supply of and the demand for each good should be equal
in equilibrium.

Equations (2.3) and (2.4) represent the standard
conditions for equilibrium in each economy's money mar-
ket.3 As Kyle (1972) has noted, it is theoretically pre-
ferable to replace the price level of each country's out-
put in the money demand functions with an appropriately
weighted index that reflects the price level of the bundle
of goods consumed by the residents of each country. How-
ever, the exact form of equations (2.3) and (2.4) will be
retained in order to simplify the analysis.4 Finally,

the absence of reserve flows in these equations implies

that the monetary authorities are conducting offsetting



sterilization operations when the balance of payments is
nonzero.

Equation (2.5) is the definition of the balance of
payments. The capital account specification subsumes the
formerly popular idea that capital flows in response to
the interest rate differential. These capital flows are
presumably due to the fact that the residents of each
country hold both domestic and foreign assets and vary
their holdings of these assets as the interest rates
changc.5 Given this basis for the movement of capital,
there are two objections to the above model.

First, according to modern portfolio theory, it is
the rate of change of interest rates, rather than their
levels, that is important in determining the net capital
flow. 1In fact, we shall see in Chapter V that, under
certain conditions, the use of interest rate levels can
be justified in the short run. A second objection can
be made by pointing to the absence of foreign and domes-
tic interest rates in equations (2.3) and (2.4), respec-
tively. For the residents of each country are holding
a portfolio composed of their own currency and the assets
of each country. Thus, for example, as the foreign inter-
est rate rises, the residents of country one alter their
bond holdings in favor of those issued by country two,
while the division of their portfolios between money and

bonds should be but is not directly affected. This



objection is not too serious, however, since this effect
is indirectly captured in the above model by the increase
in the domestic interest rate induced by the increase in
the interest rate abroad.6 Moreover, in this chapter we
are not interested in the "best" theoretical model, but
are instead interested in examining a conventional model
of the balance of payments especially in terms of how it
deals with the transmission of inflation.

The above model is a short-run, static representa-
tion of an open economy. There are no provisions for
economic growth, portfolio growth and balance, or for
changing expectations of future price levels or the ex-
change rate.7 Another salient feature of the model is
that it cannot be solved unless some of the variables
are assumed to be exogenous, since there are ten vari-
ables (Yl' YZ' Pl' P2, rys Ty Ml' M2, R, B) and only
five equations. The last two variables are the easiest
to handle, for if the exchange rate is exogenous, then
we have a fixed-rate system with an endogenous balance
of payments, while if the exchange rate is endogenous,
as in a flexible exchange-rate system, then the balance
of payments can be exogenously set equal to zero.

Next, the income and price variables are dealt with
according to whether the economy is at full or less-than-
full employment. If there is full employment in country

i, then Y, is exogenous and P. is endogenous. On the
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other hand, with less-than-full employment in country i,
Y, is endogenous and P, is exogenous. Finally, the money
market is handled analogously, with either r, or M. be-
ing exogenous according to whether the monetary authori-
ties of country i are pegging the interest rate or the
money supply.

Consequently, due to the different permutations of
assumptions that could be made regarding the exchange
rate system, the employment situation, and the nature of
monetary policy, the simple five-equation system yields
not one model but rather thirty-two!8 Unfortunately,
little effort appears to nhave been devoted to the solution
of these five-equation models.9 Instead, the temptation
has been to select different combinations of three equa-
tions, depending on the size of the economy in question.
Let us see then what has been done. In what follows, we

rely heavily on Deardorff's work.

A. The Small, Open Economy

Traditionally, in international finance, an economy
is said to be small if any change in its income, price
level, or interest rate does not (significantly) affect
these variables in the rest of the world. 1In terms of
equations (2.1) to (2.5), country one is small if two

conditions hold. First, any change in the balance of



trade due to changes in country one's economic variables
must be so small that there is no significant impact on
the income or price level of country two.10 Second, in
the capital market, any changes in the demand for foreign
bonds by the residents of country one must not appreci-

11 Since these con-

ably affect the price of these bonds.
ditions imply that country-two variables will not change
as a result of any variations in domestic economic vari-
ables, it is common to assume that all country-two vari-
ables are exogenous.12 Therefore, small-open-economy
models are typically composed of equations (2.1), (2.3),
and (2.5).

Following the early literature on the transmission
of economic disturbances, we can make the Keynesian as-
sumption of a fixed price level and money supply, imply-
ing that income and the interest rate in country one are
endogenous. Thus, we have two small-open-economy, IS-LM
models with the endogenous variables being (Yl, ry. B)
or (Yl, ryv R), according to whether the exchange rate
is fixed or flexible, respectively. 1In either case, we
can totally differentiate equations (2.1), (2.3), and
(2.5) and solve the resulting system for le, drl, and
either dB or dR.

Consider an exogenous increase in country two's in-

come level. It is easy to show that the effect on the

domestic income level is given by:
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__lq =21 9 (2.6)

under fixed exchange rates and

r
dy, L, 18T - Bz)

) = . =0 (2.7)
2 R R

AB = (sl+m1)Ll L Al 1 Ll L. 0;

bhp = Bz(sl Llrl + Alrl Ly L LlYl Bkrl) > 0:
sl=l-A1Y1> 0;

s, = 1- A2Y2 > 0;

m, = —BtY]‘;

m2 = TBtYZ;

P1 = P2 =R =T =1, initially;

Bt = Bk = B = 0, initially; and

where superscripts denote partial derivatives (i.e.,

b |
Al = aAl/arl, etc.).

The chain of events behind these two multipliers is easy
to comprehend. The increase in foreign income improves

the domestic balance of trade. If the exchange rate is



- 15 -

pegged, then this increase is permitted to occur and,
from equation (2.1), it follows that the domestic income
level will increase. lHowever, if the exchange rate is
flexible, then it will appreciate, from country one's
viewpoint, until the balance of payments is again equal
to zero. Since the capital account balance has not
changed, it follows that the trade balance must return
to its former level and, therefore, the domestic income
lcvel will remain unchanged.14

Although the above model is quite simple, neverthe-
less it seems to be the foundation for the belief that
flexible exchange rates insulate an economy from foreign
disturbances while, under fixed exchange rates, these
disturbances are transmitted to the home economy. More-~
over, for small-economy models in general, this conclu-
sion is quite robust. For example, we could assume that
there is full employment in the home economy and study
the transmission of foreign disturbances by employing
the same three equations and assuming that either (Pl,
ry. B) or (Pl’ T/ R) are the endogenous variables.
Despite the absence of ongoing inflation in either of

these cases, we can examine the effect of an increase in

the foreign price level on the price level at home.15 It
can be shown that, under fixed rates:

dPl

(d'—p—) > 0 (2.8)
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while, under flexible rates:

dP1

(357)
dp,’ o

=0 . (2.9)

In cquations (2.6) and (2.7), the demand for the domes-
tically-produced good increased due to the increase in
foreign income, while in equations (2.8) and (2.9) the
same result is caused by an increase in the relative
price of the foreign product. Since neither the cause
of the increase in demand nor the employment situation
at home should affect the direction of the transmission
offect, the results in equations (2.8) and (2.9) are not
surprising.

However, it would be unwise to generalize from the
foregoing results that, under fixed exchange rates, an
increase in the foreign rate of inflation will cause an
increase in inflation at home while, under flexible ex-
change rates, this transmission effect will be negated.
Tt will be recalled that, in assuming the existence of
a small open economy, all country-two variables were
taken as exogenous. The exogeneity of these variables
was meant to describe their independence from the in-
fluence of economic factors in the small, open economy.
However, this assumption implies, by its disregard for
equations (2.2) and (2.4), that the foreign economic

variables are independent of each other! For example,



given cither of the exogenous disturbances in equations
(2.6) and (2.7), or equations (2.8) and (2.9), we would
normally expect that there would be a rise in the nominal
demand for money abroad and a consequent increasc in the
interest rate (r2). This latter increase would tend to
deteriorate the capital account balance of the home
cconomy. While such an event would not affect the fixed
cxchange-rate multiplier (cquation (2.8)), it would, as
we shall later demonstrate, alter the conclusion that
flexible exchange rates insulate an economy from foreign
price incrunsos.l6 The small-cconomy model cannot capture
this chain of events. TInstead, it can only describe the
ramifications of an increase in the vrice level of the
forecign good, ceteris paribus. llowever, as we shall see

in Chapters 11T and 1V, these other things will not gen-
crally remain constant. 17

A related argqument against the use of a small-economy
model in a study of the transmission of inflation (or of
cconomic disturbances, in general) is that such a model
dovs not allow us to consider the effects of changes in
foreign economic policy. The question of the transmis-
sion of inflation is how the inflation rates (or, in the
model of equations (2.1) to (2.5), the price levels) of
dilforent economies are related and how the answer to
this question is sensitive to the exchange-rate system.

As economists, we like to think that (an increase in)



inflation does not just simply occur, but rather is
caused by changes in economic factors, notably by exces-
sive (government) spending and/or money creation. The
small-open-economy model only permits us to analyze the
transmission of the first type of inflation and this is
a serious drawback.

To summarize the argument of this subsection, we
have made two criticisms of the applicability of the
small-open-economy model to the study of the transmis-
sion of inflation. First, the model implies that foreign
economic variables are independent of each other and thus
overlooks the effect of a change in one of these vari-
ables (e.g., the foreign price level or inflation rate)
on others (e.g., the foreign interest rate). Second, the
exogeneity of foreign variables implies a neglect of situa-
tions in which two or more foreign variables, such as the
rate of inflation and the interest rate, vary simultane-
ously because their changes were induced by government
policy, such as money creation. For these reasons we
shall employ two-country models for the remainder of this

study.18

B. The Two-Country, or Foreign-
Repercussions Model

The traditional two-country or foreign-repercussions

model, developed by Metzler (1942) and Machlup (1943),

is composed of equations (2.1), (2.2), and (2.5), with
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— =0, (2.16)

where

s. + slm + s.,m, > 0.20

Ag = 2 2™

B - S1%2
The first three multipliers are positive since each of
the exogenous changes acts to improve, either directly
or indirectly, the balance of trade. From equation
(2.1), it is clear that the latter change increases in-
come at home which, in turn, results in a further in-
crease (or a smaller decrease) in income abroad. 1In
the first case of expansionary foreign fiscal policy,
income abroad increases and thus the two income levels
move together. In the next two cases this is not so
because the exogenous change implies a shift in demand

away from good two.21

The fourth multiplier attests
to the sterilization operations being conducted by
the monetary authorities.

Consequently, we can conclude that, under fixed
exchange rates, a foreign disturbance will affect the
domestic economy if it entails a change in the trade
account balance. However, if the sole result of the
disturbance is an alteration of the capital account
balance, then the domestic economy will be insulated.

Under flexible exchange rates, precisely the opposite

conclusion holds. For with flexible exchange rates,
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the left-hand side of equations (2.10) to (2.12) becomes

- v — —
(sl+ml) -m, Bt dy,
T
-my (sz+m2) -By dY2
T
) ™M Bel 9%

and the right-hand side remains unchanged. Thus, the

multipliers for the same exogenous changes are now:

(l) = é =—2=-0; (2.17)
and apy  aBg
ay
——é- = gl <0 . (2.18)
as? 51

The domestic economy is insulated from the effects of
the first three disturbances since each of these changes
affects only the trade account.22 Therefore, the
change in the balance of trade is equal to the change in
the balance of payments and, since the exchange rate 1is
flexible, it will appreciate to restore these two bal-
ances to their original level (zero). On the other
hand, in equation (2.18), the initial improvement in
the balance of payments is given by the increase in the
capital account balance. The resultant appreciation
acts to worsen the trade balance and thereby produces
a decline in income at home.

Thus far we have said nothing about the transmission

of inflation in a foreign-repercussions model of the
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balance of payments. This omission is hardly surprising,
since it is impossible to use equations (2.1), (2.2) and
(2.5) to discuss static transmission under flexible
exchange rates.23 For in order to investigate the afore-
mentioned disturbances, we would want the endogenous
variables to be (Pl, Y2, R). However, since P,y and R
operate only through the terms of trade, there are really
only two endogenous variables, three equations, and a
zero determinant of coefficients.

Thus, the foreign-repercussions model, as presented
here, says nothing about the transmission of inflation.
However, it is quite possible that economists have
generalized from equation (2.17) and concluded that
there will be no transmission of inflation. In order
for this to be true, it is clear from equation (2.18)
that inflation must not affect the capital account. 1In
Chapters III, IV and V, we shall demonstrate that, under
a wide variety of conditions, the latter conclusion is
false.

One of the main problems in adapting the foreign-
repercussions model to the question of static transmis-
sion is the absence of money markets. The omission of
equations (2.2) and (2.4) is not surprising when we re-
call that this model was developed when the "money does
not matter" school of Keynesianism was at its peak.
However, it is not easy to understand why such little

effort has been devoted to the study of the transmission
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process in a foreign-repercussions model with money mar-
kets. In Chapter III we shall focus our attention on

such a project.

2.2 The Recognition of Transmission Effects
in Standard Models

The first economists to dissent from the view that,
under flexible exchange rates, an economy will be com-
pletely insulated from foreign disturbances were Laursen
and Metzler (1950). Their model was based on the assump-
tion that the terms of trade should be an argument of
each country's absorption function. Under flexible ex-
change rates, the terms of trade can generally be expected
to change and the consequent alteration of real expendi-
ture will then act to destroy the insulating property of
floating rates.

The argument that a change in the terms of trade af-
fects the absorption function begins by noting the effect
of the terms of trade on real income. A rise in the
terms of trade corresponds to a fall in the number of units
of good one needed to procure a unit of good two. Thus,
the real income of the residents of country one corres-
ponding to a given amount of money income will increase.
If, as Laursen and Metzler believe, the proportion of in-
come consumed is a decreasing function of real income,
then money expenditure will fall provided that the other

components of expenditure, notably investment, do not change.
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Deardorff (1975, Appendix B) has shown that this
terms-of-trade effect on absorption can be incorporated
into equations (2.1) — (2.5) by expressing our
real units in the price-deflated sense rather than
in the units-of-output sense. Thus, he expresses price-
deflated absorption as a function of price-deflated in-

come and the interest rate, or:

A P.Y
1_ £, ( 11 ry) (2.19)

1 Py

Py

il

where 31, a price index of goods one and two, is de-

fined by

(l“al)

P =Pl

1 (RPZ)“l (2.20)

and oy = D S the proportion of total expenditure
spent on imports.

Combining these two equations yields:

-1 %y
A =T T £,(T Yy, ), (2.21)

from which it can be shown that

5A
1 T‘lyl(——— - . (2.22)

T - %
Consequently, an increase in the terms of trade will
produce a decline in absorption if the marginal propen-
sity to absorb is less than the average propensity.

Since Laursen and Metzler are holding investment and

government spending constant, these marginal and average
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propensities to absorb are, respectively, the marginal
and average propensities to consume. Thus, the Laursen-
Metzler criterion for the negativity of AT is the same

26 Since this

as Deardorff's, given in equation (2.22).
effect is symmetric, it follows that Ag is positive.

As is probably obvious by now, the main problem
with the Laursen-Metzler analysis is that it neglects
the possibility of terms-of-trade effects on investment
and government spending. Although the latter effect can
be assumed to be zero, the former effect should be posi-
tive. If inputs to the production process of good one
are imported, then an increase in the terms of trade will
act to increase investment.27 Theoretically, it is impos-
sible to determine whether the positive investment effect
will outweigh the negative effect on consumption. Laursen
and Metzler merely state that, even allowing for the ef-
fect on investment, they believe that A? is negative.
Although we shall include a negative terms-of-trade effect
on absorption, we shall be careful to remember that it is
ambiguous and probably empirically insignificant.28

It is significant that Laursen and Metzler assume
that capital does not flow between countries. Taking up
this point, Mundell (1964, and 1968, Ch. 18), argues that
it is precisely the mobility of capital that destroys the

insulating property of flexible exchange rates. Although

his theory is quite correct, his analysis is weakened in
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applicability to the transmission question by his assump-
tions of fixed prices and perfect capital mobility.
Therefore, his model will not be presented here. However,
our model in Chapter III is a Mundellian model with full
employment and a more general assumption about capital
mobility, while in Chapter IV we expand the model of
equations (2.1) to (2.5) by allowing for an inflation-
unemployment tradeoff. Thus, our intellectual debt to
Mundell is great.

The next contribution worth mentioning is that of
Haberler (1974, p. 184), who states:’®

A popular view--Harry Johnson calls it

'a simple view of the Hume price-specie flow

mechanism'--is that inflation spreads by the

more inflationary countries loosing reserves

to less inflationary countries, increasing

money supply there and driving up prices.

This requires, of course, the existence of

sufficient international reserves and their

replenishment when necessary.
In other words, a country can import inflation from abroad
merely by running a balance-of-payments surplus.30 Those
who take the untenable position that this is the only way
by which inflation can be imported are forced to the con-
clusion that inflation cannot be transmitted if the ex-
change rate adjusts instantaneously to surpluses or defi-
cits in the balance of payments.

llaberler demonstrates that he does not fall into

this trap by stating (p. 190) that floating



...can shield a country from purely monetary
influences from abroad, that is from imported
inflation and deflation, but it cannot protect
a country from the real changes and shifts in
international demand including changes in the
terms of trade which are almost alwags~asso-
ciated with inflation and deflation.3l
This statement would be the epitome of perfection if
Haberler had indicated clearly that these real changes
can lead to the importation of inflation in the short
run. The remaining chapters of this study will demon-
strate how and under what conditions this can occur.
Two final contributions, not to be discussed at
this point, are by Krueger (1965) and Fleming (1974).
Krueger's views on the transmission process are basi-
cally similar to those of Mundell, though we shall have
cause to mention her noteworthy contribution in the
next chapter. Fleming's thoughts are much more intri-
cate and are not substantiated by the use of a specific
model. However, we shall argue that the models of
Chapters IV and V provide an adequate description of the

adjustment processes that Fleming describes.32

2.3 Conclusion

In this chapter it has been demonstrated that the
standard short-run models of the balance of payments
cannot be applied uncritically to a study of the trans-
mission of inflation. The small-open-economy model, as

normally expressed, is invalidated by its implicit
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assumption of the independence of economic variables in
the rest of the world from other rest-of-the-world fac-
tors. The foreign-repercussions model cannot even be
adapted to the guestion of static transmission due to
the absence of money markets.33 However, this model
does provide the hint that inflation can be transmitted
abroad if it affects the international flow of capital.
Finally, the views of those who have recognized the
possibility of transmission under flexible rates were

discussed briefly. We shall now turn to models that

elucidate these considerations explicitly.
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Footnotes

lNotable exceptions to this statement are the arti-
cles by Turnovsky and Kaspura (1974) , Mundell (1971,
Ch. 15%), Scarfe (1973) and Shinkai (1973). The first
of these articles serves as the foundation for the
model of Chapter IV and will be discussed there. The
second is not of interest for our study since it is a
long-run, steady-state analysis. The third article ex-
amines the dynamic behavior of a small, open economy as
it cycles about a long-run solution. In the short run,
Scarfe's study is similar to that of Turnovsky and
Kaspura. Finally, Shinkai's brief note assumes a con-
stant rate of foreign inflation. Since we are instead
concerned with the effects of an increase in this rate
on the domestic inflation rate, we shall ignore Shinkai's
article.

2Deardorff (1975, p. 6). As Deardorff notes, the
sign of the effect of the terms of trade on the trade
balance amounts to the assumption that the Marshall-
Lerner condition holds.

3Those who disagree with this statement are invited
to assume that each money-demand function is homogeneous
of degree one in prices. However, the more general for-
mat will be retained in the text.

4Stern (1973) also uses a price index, P, in his
money-demand function, where P = aRP., + (1l-a)P,,
o = M./TA, = the proportion of total expenditure by coun-
try ofie sPent on country two's product. See also Richard-
son (1971) for more on this price index. We shall again
mention this price index in Sections 2.2 and 4.1.

5Capital flows could also arise from the financing
of direct foreign investment. We shall assume that this
component of capital flows is fixed (in the short run)
until the fifth chapter. Finally, we should note that
the bond market is omitted from equation (2.1) to (2.5)
by Walras' Law.

6As bond holders increase their holdings of foreign
bonds, the price of domestic bonds falls, inducing a
decline in the demand for money.

7See Myrhman (1974) for an excellent summary of
portfolio balance models in international finance.
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8Of course, due to the symmetrical treatment of the
two countries, only eighteen of them could possibly be
interesting.

9A notable exception is the article by Swoboda and
Dornbusch (1973), where a variant of the model in equa-
tions (2.1) to (2.5) is used to examine a foreign reper-
cussions model under fixed exchange rates.

loAs Deardorff (1975) points out, from equation
(2.2), this simply means that TB, is very small relative
to A,.
2

llSeveral economists, notably Mundell, have expressed
the assumption of smallness in the capital markets by
positing perfect capital mobility and perfect substituta-
bility of domestic and foreign bonds. Following Deardorff
(1975), it seems wise to separate the issues of smallness
and substitutability. Therefore, we shall assume that
the bonds of the two countries are not viewed to be iden-

tical.

leor a recent article in which this is done, see
Turnovsky and Kaspura (1974).

13A subscript B or R denotes which of these vari-
ables is endogenous.

14It can be shown that r; and B will increase if
the exchange rate is fixed ané remain unchanged if R is
allowed to vary.

15Henceforth, this effect of one price level on
another will be called static transmission. Note that
these prices are really the prices of the goods pro-
duced at home and abroad.

16The fixed-rate multiplier remains the same due
to the assumption that the monetary authorities conduct
of fsetting sterilization operations in order to leave
the money supply unchanged in the face of a balance-of-
payment surplus or deficit.

17In Chapter III, it will be demonstrated that the
other country-two variables will remain constant only
if there is full employment abroad and if P2 increased
due to an increase in Mzs.
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181t may, of course, be possible to devise other
means of ircorporating the small-country assumption.
However, since our goal is to study the transmission of
inflation, we shall put off a rehabilitation of the
small-open-economy model for future research. As an
aside, it is worthwhile noting that small economies may
choose to peg their currencies to a strong currency
due to traditioun, optimum currency area arguments, etc.
Thus it may be more relevant tc use a model that is ap-
plicable to a situation in which only the dollar group,
the pound group, etc. float in relationship to each
other, while within each multinational group, the ex-
change rates are pegged.

lgThere should, of course, be other variables on
the right-hand side (i.e., dA?, dr,, drz, dP., dR).
However, we are only interestéd in"the varia%les given
in equations (2.10) to (2.12) and therefore have assumed
that the other exogenous variables do not change.

2OWhenever we refer to the balance of trade, on the
capital account, or of payments, we shall be speaking
from country one's viewpoint and hence be referring to
Bt' Bk or B, respectively.

21The reader can easily verify the changes in Y,
and/or consult Deardorff (1975).

22Throughout this study we shall employ a two-stage
approach in describing changes that occur in a flexible
exchange rate system. The first stage consists of changes
in economic variables, including B, assuming that dR = 0.
In the second stage we shall then let the exchange rate
change to eradicate the surplus or deficit in the balance
of payments. Of course, in the models used in this
study, these changes occur instantaneously. However,
this two-stage approach is justified on heuristic grounds.

23See footnote 15.

24It can be seen that any increase in expenditure
in country one (Aq) will increase P, and, since B, is
exogenous and B = 0 in equilibrium, R would have %o in-
crease (depreciate) by the same amount. However, there
is then no way in which the excess demand can be choked-
off-~Y. is constant, A, is higher and B_ is constant--
and, t%erefore, there 1s no solution to the model.
Prices keep rising in country one and the exchange rate
depreciates at ihe same rate. The reader will recognize
this case as being similar to the closed-economy case
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in which the government pegs the interest rate and ac-
commodates any increase in demand by expanding the money
supply. This explanation was inspired by one given by
Deardorff (1975, note 14) in the context of a (Pl, PZ'
R) model.

25Monetarists will be quick to say that this was
the nadir rather than the acme.

261¢ ¢ = h(Y) and C/Y = H(Y), H'(Y) = 1/Y (h'(Y) -
Cc/Y). Thus, the statement that "the proportion of in-
come consumed is a decreasing function of real income”
holds iff the average propensity to consume exceeds the
marginal propensity.

27Even without imported inputs, Deardorff (1975)
points out that an increase in T will raise the return
to investment which, of course, will act to encourage
more investment.

28'I‘he main purpose for the inclusion of this effect
is that Laursen and Metzler's judgment may be correct
and, if so, it is worthwhile to understand the role of
the terms-of-trade effect on the transmission process.
llowever, it is to be hoped that some econometrician is
reading this study!

29The statement referred to by Johnson can be found
in Johnson (1973 and 1972).

30It is also necessary that the monetary authorities
are either unwilling or unable to sterilize the balance
of payments.

31Author's own emphasis.

321 would like to thank Thomas D. Willett for
pointing out these last two articles cited in the text.
Willett also argued that the conventional wisdom among
international economists is probably that there is
transmission under flexible exchange rates if capital is
mobile. Although the author is inclined to agree with
this argument, it again seems that the rest of the pro-
fession has not appreciated this point due to the absence
of specific models. We shall provide these models in
this study and also show that there can be transmission
of inflation even if capital is immobile.
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33This statement is only true for flexible exchange
rates. It is possible to analyze a (P,, Y,, B) model.



CHAPTER III

THE TRANSMISSION OF INFLATIONARY IMPULSES IN A
TWO-COUNTRY, FULL-EMPLOYMENT SETTING

3.1 The Model

In the previous chapter we saw that, due to the as-
sumption of fixed prices and the absence of money mar-
kets, the standard foreign-repercussions model is inade-
quate for the task of analyzing the transmission of
inflation. 1In this chapter, we shall examine the complete
two-country model of equations (2.1) to (2.5) under the
assumption that there is full employment at home and
abroad. Variations of this model have been analyzed in
the literature. Mundell (1964, 1968) examined a model
similar to equations (2.1) to (2.5) assuming that there
is unemployment (or variable output) at home and abroad.
His contribution is particularly noteworthy since he com-
pared the situations of perfectly mobile and immobile
capital and found that, under flexible exchange rates,
there will be transmission of economic disturbances in
the former case but not in the latter.

Maintaining the unemployment assumption, Swoboda
and Dornbusch (1973) and Stern (1973, Ch. 10) have ana-

lyzed a Mundellian model in the cases of immobile and
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loss-than-perfectly mobile capital flows. llowever, they did
not cover the case of flexible exchange rates. On the other
hand, Krueger (1965) looked at a two-country, Mundellian
model under floating rates. However, since she assumed that
monetary policyiscﬁmracterizedbyen&endoqenousmoneysupply
(i.e., Keynesian neutral monetary policy), her conclu-
sions differ from those below since we make the opposite
assumption of an endogenous interest rate (i.e., orthodox
neutral monetary policy).

Two-country models that assume full employment at
home and abroad have been developed by Metzler (1968)
and Holmes (1972, 1973). Metzler's analysis deals
solely with a fixed exchange-rate system and, given
this assumption, his conclusions are similar to those
below. Holmes revises Metzler's analysis by assuming
perfect substitutability between the bonds of the two
countries and by developing a capital flow function that
depends on the terms of trade.l The latter assumption
accounts for the dissimilarity between his conclusions
and ours in a fixed exchange-rate system and the simi-
larity between these conclusions in a floating-rate
system. We shall comment on where and why the conclu-
sions below differ from those of the aforementioned
articles in the instances in which these differences are
interesting.

The two-country model that we shall investigate in

this chapter is contained in the following equations:



- 36 -

Yl = Ay (Y,,ry) + Bt(Yl,Yz,T) (3.1)
Yz = A, (Y,,ry) = TB( ¥,,¥y,T) (3.2)
Myg = Ly (Py,¥y,xy) (3.3)
My, = L, (Py,Y,1,) (3.4)

B = B_(Y,,Y,,T) + By (ry,r,) (3.5)

where

ii = full employment income (output) in country i,

in units of i's output.

All other variables and the signs of all partial deriva-
tives have been defined in the previous chapter.

These equations could be solved in a straightfor-
ward manner for fixed and flexible exchange-rate systems
with the endogenous variables being (Pl' P2, Iir Ty B)
and (Pl, Pyy Yyv Ty R), respectively. A less direct but
casier method is to first make substitutions to reduce the
number of variables and equations. Since the functions in
equations (3.3) and (3.4) are monotonic in ry and r,, these
equations can be rearranged by solving for the inverse

function of each interest rate. In other words, we can writve

r, = Zl(Yl,Pl,Mls) (3.6)

]
!

5 = 22(Y2,P2,M25) (3.7)

where



Y, —Lﬁi
Q = ri > 0 H
L
Py -L?l
g . 3 1 > 0 H
1 I‘i
Ly
M.
Q,ils = i < 0 ’
L.t
h
for i = 1,2.

These functions can then be substituted into equations
(3.1), (3.2) and (3.5) whenever the appropriate interest
Fate appears.  We then define a new absorption function

for cach economy, given by:

Ai(Yi,Pi,M. ) = Ai(Yi,Qi(Yi,Pi,Mis))

1s
=z Al(Yi,r ) (3.8)
where
Y Y r. Y
i i i 1 3
= A, e, = - < ;
Al Al + Al i 1 S 1 :
Pl ri Pl
A = A, £ o ;
i i i
. r. M,
=is i is .
= . . > 0.
Ai Al i

The capital account function also contains interest

rates. Its revised form is:

B (Y0P oMy oY) PyuMy ) 2 By (g0 05)

Hi

Bk(rl'r2) (3.9)

where
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Y r Y

= 1 _ 1 1 .

P r P

~"1 _ 1 1 .
Bk = Bk 21 > 0
M r M

ls _ 1 ls .
B '~ =BT Ay <0

Y r Y

~"2 _ 2 2 .
Bk = Bk 22 < 0 ;

P r P

~"2 _ 2 2 .
Mas _ gF2 2s o 4
x k 2 *

Making these substitutions reduces equations (3.1)

to (3.5) to the following three-equation model:

Y1 = Al(Yl,Pl,Mls) + Bt(Yl'YZ'T) (3.10)

=<
|

= A2(Y2,P2,M25) - TBt(Yl'Y2’T) (3.11)

(3.12)

With these equations we can now proceed to examine static
transmission in a full employment setting under fixed and

flexible exchange rates.

3.2 Transmission In A Fixed-Rate System

A. The Capital Mobility Case

In this section we shall assume that capital does
flow internationally.5 Equations (3.10) to (3.12) can

be totally differentiated, with the endogenous variables
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being (Pl,Pz,rl,rz,B) and with the interest rates sup-

pressed to obtain:

(Ail + BE) -Bz ] ;p:
-B,, (5\;2 +Bg) 0 ar,| =
:(fail + B.) (—Biz + B'i) 1] aB
0 o -1 o GAgw
-1 -5225 10 am,0| (3.13) -
K él:zs 11 aB, (3-16)
95|

with the determinant of coefficients of the left-hand

side, A equal to

B'
P P P P
~71 "2 T,~ 1 "2
Al A2 + B (Al +A2 ) > 0 .
The directions of the effects of an increase in each
of the exogenous variables on the endogenous variables

(P],P B) are presented in Table 3.1, while their mathe-

2t
matical forms are given in Table 3.2. With expansionary
foreign fiscal policy (dAg>0), the demand for both pro-
ducts is increcased and, therefore, so is the price of each
good. The ambiguous effect of this disturbance on the
balance of payments resembles the well-known result from

small-open-economy models that the effect of fiscal policy

on the trade account operates in the opposite direction
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TABLE 3.1

FIXED-RATE SIGNS

dP1 sz dB
0 2
dA2 + + ?
0
+ + ?
dMZS
ng + - +
0
dBk 0 0 +
TABLE 3.2
FIXED-RATE MULTIPLIERS
dP1 sz dB
p P P P P
T ~1 T T>11 ~"2~1 T
o —Bt —(Al +Bt) Bt(Al Bk y - Bk (Al +Bt)
da, A A A
B B B
M M M P. P M P P
~2s T ~ 28 ~P T .28+~ 1~ 2 ~ 28 1, T ~ 2
0 —A2 Bt (A2 (All+Bt) Bk Al Az +A2 Al (Bt Bk )
dMZs A A A
B B B
P P P P
~ 2 ~P ~ 2~ 1~1 ~ 1~ 2
dBO —A2 All A (Al —Bk ) + Al B
t AB AB AB
0
dBk 0] 0 1
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from its effect on the capital account. In this case,
the ambiguity is caused by the uncertain effect on the
capital account.7 Both interest rates have increased
due to the increased transactions demand for money and,
consequently, the change in the net capital flow cannot
be predicted on theoretical grounds alone. The balance
of trade has improved since, although the real income
level in each country is fixed, the terms of trade, T,
has decreased.8

An increase in the foreign money supply (dM35>0) pro-
duces effects through prices similar to the above since
the demand for each product is again increased. However,
although the domestic interest rate is higher, it is
uncertain whether the foreign interest rate is higher or
lower. Both the demand for and the supply of foreign
money have increased, with the former being caused by
the increased price level abroad. Thus, the balance-of-
payments effect is again ambiguous although the under-
lying reason differs from the above case. The reader can
verify from Table 3.2 that the terms of trade is again
lower and, as a result, the balance of trade again higher.
Of course, in both of these instances, it is precisely
the improvement in the balance of trade that effects the
transmission.

When the exogenous disturbance is a change in taste

in favor of country one's output (ng>0), the changes in
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the price levels are quite expectedly opposite in sign.
Since the interest rate rises (falls) at home (abroad),
the capital inflow increases and thus thé balance of
payments is improved on both accounts. Finally, in the
case of an exogenous increase in the net inflow of
capital, the price levels (and interest rates) are un-
affected due to the complete sterilization by the mone-
tary authorities. Naturally, the balance of payments
improves by the same amount as the increase in the net

capital inflow.

B. Immobile Capital

r.
When capital is immobile, that is, when Bkl =0,

the price level changes induced by the various exogenous
disturbances remain exactly the same as in the above
section.9 The unimportance of capital flows (or lack
thereof) in the context of these multipliers is again a
consequence of the assumption of complete sterilization
of the balance of payments. Mundell (1964, 1968),
Swoboda and Dornbusch (1973), Metzler (1968), and Holmes
(1972, 1973) do not obtain this result since they assume
that, for various reasons, the domestic money supply is
affected by surpluses and deficits in the balance of
payments. Although it would be straightforward to in-
corporate the assumption of nonsterilization into our

model, we shall not do so since our main interest is in
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the flexible-rate model, where sterilization (or the lack
thereof) does not matter.lo

The sole changes due to the immobility of capital
are in the third column of Tables 3.1 and 3.2. These

balance of payments multipliers are now:

ipl BT
dBO - 1A tso (3.17)
dAj B
M P
~ T ~
aB Azzs By A1l
5 = T > 0 (3.18)
am, B
S
P P
Al a2
dBo = 1A 2 590 . (3.19)
aB Ap

Naturally, the signs of these multipliers are all posi-
tive since, in each of these cases, the balance of trade
was observed to improve. When capital is immobile, the
trade balance is eqﬁal to the balance of payments and,
consequently, the above signs are easy to comprehend.

The results of this section on fixed-rates are
all rather simple and, perhaps, uninteresting for those
who are acquainted with the literature of international
finance. Less obvious and more interesting are the
effects of these same exogenous disturbances under float-

ing exchange rates, to which we now turn our attention.
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3.3 Transmission In A Flexible-Rate System

The model of equations (3.10) to (3.12) can be con-
verted to the flexible exchange-rate case by setting B,
the balance of payments, equal to zero and letting the
exchange rate, R, be endogenous. The differential ver-

sion of this model is now:

P17 T ][]
(A" + Bt) -B -By dp4
B, (h,2 + By Bp| |dpy | =
;(fail + Bri) (—iéiz + B'f_:) Bz | ar |
o o -1 o P(—iAg—
-1 -le:zs 1o |amdl (3.20) -
K fstzs 11 ng (3.22)
a5y
where
b = Bz(-izz ﬁil + iil ﬁiz + ﬂil 322) = the

determinants of coefficients of the left-

hand side, and AR < 0.

We can now proceed to analyze the exogenous disturbances

under consideration in the alternative cases of mobile

and immobile capital.11
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A. The Capital Mobility Case

Consider first an increase in foreign government
spending. The effects of this disturbance on both price

levels, the exchange rate, and the terms of trade are:

_ P
ap, -Bi Bk2
5 = ) >0 ; (3.23)
ada SR
2
P P
ap, -Bz (All - Bkl)
dAZ R
p p P P
r ~F1 <P 2 ~F1 o
ar _ Bt@; - B ) - B (A" + By,
aad AR <0 -
2 (3.25)
A 152
_@TO. = ____1A kK <o . (3.26)
an, R
(3.26)

The first of these multipliers represents a transmis-
sion effect, while the signs of the first two multi-
pliers tell wus that this effect is positive.12 In

the flexible-exchange-rate version of the foreign-
repercussions model (i.e., the (Yl’Yz’R) model of Chap-
ter II), we observed that increased demand in country
two could not be transmitted to the home economy. In
that model the absence of a monetary sector implied

that such a disturbance could not affect the capital ac-

count, leaving the exchange rate free to appreciate to
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insure an unchanged trade account. However, in the pre-
sent model, increased prices abroad raise the foreignde-
mand for money and hence the foreign interest rate. The
latter occurrence leads to a capital outflow from (or
reduced inflow to} country one and a consequent depre-
ciation (or smaller appreciation) in the exchange rate,
raising the demand for the domestic product. The im-
provement in the trade account balance follows from the
assumed constancy of real income in each country and the
deterioration in the terms of trade (from equation
(3.26)). In this manner, positive transmission is
effected.

Since this is a foreign-repercussions model, the
increase in the domestic price level does have feed-
pack effects for the foreign economy. The higher price
level at home acts to increase the domestic interest
rate and reduce (increase) the capital outflow (inflow).
The latter acts to reduce (increase) the depreciation
(appreciation) and thereby increases the foreign price
level. The higher domestic interest rate also reduces
domestic absorption and, since real income is constant,
the trade balance must increase. The effect of the
latter change on the exchange rate again causes a further
rise in the foreign price level.

Hence, we can conclude that the presence of interest-
induced capital flows leads to a positive (static) trans-

mission effect when the exogenous disturbance is a



change in government spending. Holmes (1972) reaches
the same conclusion, while in Krueger's model (1965)
there can only be transmission if the exogenous distur-
bance 1s monetary policy.13 Finally, two additional
pnints should be mentioned. First, it is noteworthy
that, in our model, the larger is the induced capital
flow (i.e., the larger is B;i in absolute value), the
smaller (larger) is the inflationary impact abroad (at
home) of expansionary foreign fiscal policy.l4 In

other words, transmission reduces the own-country impact

of own-country fiscal policy.
dRrR

Second, we see from equation (3.25) that 5 > ¢
dA,
if
P P P p
- 2,71 T T > 1 =1
BK (Al +Bt) >Bt(Al —Bk) .

HHowever, from Table 3.2 it is clear that if the above
inequality holds, then expansionary foreign fiscal policy
will worsen the balance of payments in a fixed exchange-
rate system. In other words, if the balance of payments
would deteriorate under fixed rates, then the exchange
rate will depreciate under floating rates provided that
economic behavior (i.e., the various partial derivatives)
and the exogenous disturbance are the same in each sys-
tem. More importantly, if, under floating rates, the
above inequality holds and, therefore, the exchange rate
depreciates, then the transmission effect under floating

rates will exceed that of fixed rates. Holding Py



constant, the decline in the terms of trade and hence
the improvement in the trade balance will necessarily
be greater in the former instance than in the latter.
The larger initial improvement in the balance of trade
implies greater cxcess demand for the domestic good and
will, of course, produce a greater price rise than in
the fixed-rate case. As Fleming (1974, pp. 91-93) notes,
economists are willing to believe that an increase in
fiscal policy will improve that country's balance of
payments. However, the above argument implies that this
willingness should be translated into an admission that
transmission can be greater with floating than with
fixed rates.15

Soveral other multipliers are of interest in this
model. An exogenous change of taste in favor of country
one's export good (ng > 0) does not affect domestic
prices since the exchange rate, itself an argument of
that function, appreciates to restore balance-of-pay-
ments equilibrium. Alternatively, an exogenous shift in
favor of domestic securities (ng > 0) appreciates the
exchange rate, reduces the balance of traée, and thus
gives rise to a negative transmission effect.16

Finally, and perhaps most interestingly, the multi-

pliers for an increase in the foreign supply of money

are:
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p
ap BT(—AszZ+BZSA2)
1 '™ k k 2 17 .
= =0 ; (3.27)
am.,? AR
2s
M, _P M. _P M, P
dp -BT(A 2s A 1 _ A 28 B 1l + B 2s A l)
2 P2 1 2 K k 1
= > 0;(3.28)
am.? Ar
2s
M p M
~2g ~*1 _T 1 T ~ag 1 T
gr P2 (B By Ay B - B A Br 4. (320
dM - A. 0; (3.29)
2s R
dgT =0 . (3.30)
2s

The explanation for this result is a bit involved and
can best be comprehended by a step-by-step approach.
Initially the expansionary monetary policy will lower
the foreign interest rate, increase the foreign price
level, and thus lead to improved capital- and trade-account
balances.18 Then the exchange rate will appreciate to
eliminate the deficit in the balance of payments, in-
crcasing, in the process, both P, and ry. Equilibrium
will be arrived at when the balance of payments is zero,
and this can only occur at the original value of ry.
Were the adjustment process to reach an equilibrium
with a higher price level and a lower interest rate
abroad (both compared to the original equilibrium),
country two's capital account balance would be smaller
and its trade account larger than initially. However,

o
equation (3.2) tells us that, with Y, fixed and Azz < 0,
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it would be impossible for country two to have both an im-
proved trade account and a lower interest rate. There-
fore, the adjustment process has to continue until Ty

B and B,_are all at their original level, P, is higher

Kk’
and R is lower. Prices in country two and the exchange
rate change in equal magnitude but opposite directions,
leaving T, the terms of trade, intact (see equation
(3.30)) and insulating all domestic economic variables
in the process.

It should be emphasized (and will become clearer in
Chapter 1IV) that the lack of transmission in this case
depends crucially on the assumption of full employment
abroad. From the argument in the preceeding paragraph,
it is clear that it is due to this assumption that the
foreign interest rate must return to its original level
in order to preserve equilibrium.19 Krueger (1965)
finds that expansionary monetary policy will lead to
negative transmission, but only because this type of
policy in her model is represented by an exogenous de-
crease in the interest rate. Holmes (1972), who uses
orthodox neutral monetary policy, reaches the result
given in equation (3.27). Table 3.3 provides a conveni-

ent summary of the effects of the exogenous disturbances

that were considered in this section.
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TABLE 3.3

FLEXIBLE-RATE SIGNS

dPl sz dR

dAg + + ?
szg 0 + -
By 0 0 -
ng - + -

B. Immobile Capital

When international capital movements are prohibited,
all of the transmission multipliers are zero.20 The
balance of payments is, in this case, equal to the bal-
ance of trade, and both of these balances will be con-
strained to be equal to zero by the endogenous movement
of the exchange rate. Since transmission can only be
effected by a change in the balance of trade, the above
statement follows directly. The conclusion that no
transmission is possible when exchange rates are flexible
and capital is immobile is a conclusion that has been
stated, in one form or another, by Mundell (1964, 1968),
Krueger (1965), and Holmes (1972). 1In the next chapter,
we shall see that this conclusion depends crucially on

the absence of terms of trade effects on absorption and

on the absence of imported inputs. While the former
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qualification has been noted by the above authors, the

latter has apparently been ignored.

3.4 Conclusions and Qualificaitons

The main conclusion of this chapter can be seen in
Tables 3.1 and 3.3. Under a fixed exchange-rate system
and regardless of the capital mobility assumption, ex-
ogenous disturbances in foreign fiscal or monetary policy
or in the balance of trade were found to cause a trans-
mission effect. An exogenous change in the capital flow
function has no effect on the real variables of the
model. With a flexible exchange rate and interest-rate-
induced capital flows, expansionary foreign fiscal policy
was observed to induce positive transmission, as in the
fixed-rate model. Moreover, the possibility that, in
this case, the transmission effect would be greater under
flexible than under fixed exchange rates was discussed.
Finally, a lack of transmission under flexible rates
occurs when: (1) the exogenous disturbance is in the
monetary sector or in the trade account and capital is
mobile; or (2) there is any exogenous disturbance and
capital is immobile.

However, the model and, consequently, its conclusions
suffer from two rather notable defects. First, it was ob-

served in the last chapter that either the price level or



the level of real income in each economy has to be exoge-
nous in our five-equation model. 1In other words, the
model restricts us to considering only horizontal or
vertical agqgregate supply curves, respectively. FEndoge-
nous price changes, which can only arise in the latter
case, have to be demand-induced when supply is fixod.21
This Keynesian oricentation accounts for the omission of
supply-induced transmission. Specifically, there are
fow models in international finance that consider a
world in which cach country imports some of its inputs
from abroad. In the next chapter we shall demonstrate
that the inclusion of imported inputs does affect the
transmission process and the conclusions just noted.
Second, no account has been taken of capital move-
ments based on speculative motives. Following the
literature, we have been assuming that the capital ac-
count formulation which was first applied to situations
in which the level and expected rate of change of the
cxchange rate did not change is also appropriate in a
flexible cxchange rate system. 1In the fifth chapter,
we shall observe that changes in these variables will

affect the net capital inflow and hence the transmis-

sion process.



Footnotes

lHolmes develops his capital flow function by argu-
ing that the net capital inflow is given by the excess
of investment over savings and that savings (following
Laursen and Metzler) depends on the terms of trade. The
argument that B, = I-S, where I = investment and S =
savings, holds only when the government budget is
balanced and, as Holmes (1973, p. 1417) notes, when
there are no official (or accommodating) capital flows.
Thus, the balance of payments, as we have defined it,
must always be zero and it is not surprising that our
pegged-rate conclusions differ. Although Holmes is cor-
rect in pointing out that his model is characterized by
full equilibrium, it is not obvious that this is de-
sirable in a short-run model. Moreover, we prefer the
behavioral capital account specification in the text
since, as will be demonstrated in Chapter V, it can be
developed from a portfolio model under fixed exchange
rates. Under flexible exchange rates, the conclusions
of this chapter have to be modified to account for capi-
tal flows due to variations in the level and expected
rate of changc of the exchange rate. See Chapter V for
more on this point.

2The definition of full employment output is, of
course, arbitrary. We can assume that it represents a
level of output consistent with the four percent unem-
ployment rate that was the goal of the Kennedy-Johnson
era. The important feature of Y. is that it is fixed.

Y.

3Normally, Ail is the marginal propensity to spend
and s. is the corresponding propensity to save, with
both assumed to be positive and less than one. Since

r. Y. Y. LY,

A.1l 2. is negative, A.' is also less than one. At is
cieariy not the usual marginal propensity to spend.
However, it may be thought of as a propensity that
takes monetary sector equilibrium into account. Ditto
for s,;.

i

4The signs of these part&al derivatives are easy

to remember. For example, By 2s _ dBx/9M,_. An in-
crease in the foreign money supply lowers the interest
rate (rp) and thus will increase the net capital inflow
(By) . Similar reasoning can be used to understand the
derivatives of the functions capped by a squiggle.



5In other words, the signs of the partial deriva-
tives of the capital account (i.e., those following
equation (3.9)) are as given. In Section 3.2B, where
capital is assumed to be immobile, these derivatives
will be set equal to zero.

6As in Chapter II) the exogenous variables that
are not of interest have been omitted.

7This statement can be verified by examining Table
3.2.

8dT = dp; - dP, - dR. Setting dR = 0, the change
in the terms of trade, from Table 3.2, is:

il
1 0
dT = — dA, < 0 .
Ag 2

Since Bz is assumed to be negative, Bt is increased.

9See the first two columns of Table 3.2 to verify
this statement.

10In order to incorporate nonsterilization, we
merely have to set Mjg = D; + F; and F} = B = 0, where
Dy = component of the money supply of country one backed
by domestic credit; Fj = the home-country's foreign ex-
change reserves. Altering the foreign money supply
equation in a similar fashion and fixing the total stock
of foreign exchange reserves in the world is all that is
necessary to complete the model. See Swoboda and Dorn-
busch (1973) and Johnson (1973) for more on this model.

11The reader should recall that the two interest
rates are still endogenous. This accounts for our
ability to analyze a (P;,P3,R) model (see Chapter II,
p. 22 and footnote 24).

lsz positive (static) transmission we mean a situa-
tion in which both price levels move in the same direc~-
tion due to a disturbance in one of the economies. Nega-
tive (static) transmission applies to situations in which
the price levels move in opposite directions.

13We shall demonstrate that expansionary foreign
monetary policy will not affect the domestic price level.
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The differences between our conclusions and Krueger's is
due to our different assumptions about monetary policy
(see the first section of this chapter for a discussion
of her model).

14This point can be appreciated by examining equa-

tions (3.23) and (3.24) and by recalling the definitions
~P2 ~P1

of Bk and Bk .

lSFleming states that the balance of payments will
decline (or the exchange rate will devalue) if capital
is highly mobile. As noted in Section 3.2A, an increase
in foreign fiscal policy will not have a definite effect
on the capital account since both the foreign and the
domestic interest rates will rise. Fleming's reasoning
only applies to the small-economy case. From the in-
equality noted in the text, we see that increasing
r.

Bkl (in absolute value) will increase both sides of the
P. r. P.
inequality (since Bkl = Bk1 Qil). The inequality will

P
hold if B 2 is relatively large--that is, if the increase
in the foreign price level raises the interest rate
abroad significantly and thus causes a capital flow to

P P
that country. If Bk2 = Bkl, then the inequality reduces
to:
P P |
~"2 %1 T ~°1
Bk Al > Bt A1
or
§P2 > BT
k t :
In this case, relatively high capital mobility will "do
the trick." However, it is not clear that foreign and

domestic price increases should have identical effects
(absolutely) on the capital account, especially since
the price increases are not likely to be equal.

16See Table 3.3 at the end of Section 3.3A.

17'I'his is arrived at by substitution, using the
¢-functions.

18Again, we continue to speak from the viewpoint of
country one.
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19The same is true in a closed-economy, full-employ-
ment, IS-LM model.

20This can be verified mathematically by setting all
of the partial derivatives of the capital account equal
to zero. Thus, a mere glance at equations (3.23) and
(3.27) confirms the lack of transmission noted in the
text.

21Recall that transmission arises in this model only
when the equilibrium level of the balance of trade changes.
We could have considered exogenous changes in supply (dY.).
X : . \ : i
However, this disturbance 1s not very interesting and
misses the forthcoming point in the text.



CHAPTER 1V

THE TRANSMISSION OF INFLATIONARY INPULSES IN A
PHILLIPS' CURVE ENVIRONMENT

As noted in Chapter II, the standard, textbook
models of international finance are ill-equipped to
analyze the transmission of inflation. Inflationary dis-
turbances were analyzed in Chapter III, but only at the
expense of an "un-Keynesian," full-employment assumption.
In this chapter, the basic five-equation model will be
amended in order to allow for both price and output
flexibility in a two-country setting. The exogenous dis-
turbances analyzed in the last chapter will also be ex-
amined in this one and the differences between the find-
ings of the two models will be discussed. While cnly the
flexible exchange-rate case will be examined in the text,
comparisons with the fixed exchange-rate case will be
made. The mathematics of the latter case will be rele-
gated to an appendix.

Section one contains an explanation of the Phillips'
curve model and a discussion of its limitations. 1In
scection two the model is used to investigate the trans-
mission of inflation when international capital movements

are allowed. The exogenous disturbances considered in



that section are examined in section three under the as-
sumption that capital movements are prohibited. The con-
clusions of this chapter, summarized in section four, are
that transmission should be expected under flexible ex-
change rates and that the extent and direction of the
transmission effect primarily depend upon the source of
the initial disturbance and the mobility of capital. As
in the last chapter, we find that it is possible for
transmission to be greater with flexible than with

fixed rates. However, in contrast to the conclusions

of Chapter III and, indeed, contrary to the conclusions
found in the literature, there is transmission when
capital is immobile and the Laursen-Metzler effect 1is
ignored. The uniqueness of this latter finding will be
seen to arise from the development of a supply side of
the basic model. Finally, the reader should be alerted
to our continued dismissal of speculative behavior. An
examination of this behavior in a flexible exchange-rate

environment will be postponed until Chapter V.

4.1 A Two-Country Model of the
Balance of Payments

In a recent article, Turnovsky and Kaspura (1974)
circumvented the first weakness of the five-equation
model by allowing for a trade-off between inflation and

unemployment.l However, the applicability of their



model is limited by their use of the small-open-economy
assumption.2 The model presented in this chapter is
developed by extending Turnovsky and Kaspura's model to
a two-country framework. As we shall see momentarily,
our model (like their's) is a one-period model and, con-
sequently, we can investigate only the impact effects of
any disturbance. Since each disturbance examined below
will presumably have effects beyond a single period, our
model is limited. However, in a similar context,
Niehans (1975, p. 280) points out that we may live
forever in a very short-run world where disturbances are
reversed before their full effect is realized. Moreover,
by accepting this limitation, we are able to analyze a
more sophisticated model of the international transmis-
sion of inflation. Thus, we believe that the benefits
of our model outweigh its costs.

The basic five equations of Chapter II serve as the
foundation of the Phillips' curve model and thus they
are retained here subject to some minor changes. The
extension of that model involves the addition of four
equations. Two of these equations define the rates of
change of the domestic and foreign price indices. 1In
order to obtain these equations, let P and Q be the
price indices in countries one and two at the beginning
of the current time period. Since these indices can be

defined as geometrically weighted averages of the prices
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of foreign and domestic goods, we have:

_ a (1-a)
P = (RQI) Py (4.1a)
0 = (Lyb g (1-B) (4.1b)
R 1 :
where
P1 = the price level of country one's output at
the beginning of the time period, in units

of country one's currency per unit of the

domestic good;

Q, = the price level of country two's output at

the beginning of the time period, in

units

of country two's currency per unit of the

foreign good;

R = the exchange rate at the beginning of the

period, as defined previously; and

a,b = the proportion of total expenditure each

country spends on the other country's out-

put.3

Following Turnovsky and Kaspura, we can assume

that P and

Q are relatively insensitive to changes in real income

and the real interest rate or, in other words,
and b are constants. Although this assumption
ing, it will subsequently become clear that it
affect our analysis.4 These price indices can
in terms of the rates of change of the various

levels by noting the relationship between each

that a

is limit-
does not
be written
price

current

price level and its value during the preceeding period.

Specifically, we have:
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P, = P, ) (1+py) (4.2a)
Q, = Ql,-l (1+ql) (4.2b)
P=P_; (1+p) (4.2c)
Q=0_, (1+q) (4.24)

where the negative one in a subscript refers to the pre-
vious time period and where lower case letters represent
the time rates of change of their upper case relatives.
Equations (4.1) and (4.2) enable us to write the
rates of inflation of the overall price indices as func-
tions of the commodity inflation rates. This task is
easily accomplished by listing the prior period's analogues
to equations (4.la) and (4.1b) and then by dividing equa-

tions (4.l1a) and (4.1b) by the former to obtain:

a (1-a)
p _ ‘RO P1
P = 5. T (4.3a)
-1 91,1 1,-1
o (p/R)P Ql(l'b)
- . e (4.3b)

Q_
1 (P /R4 Q1,9

Utilizing the definitions of inflation rates in equations

(4.2a)-(4.2d) implies that

(1+p) = == (R(l+q1))a(l+pl)i—a , (4.4)
R
-1
l+p _
(1+a) = B2 (2P et (4.5)
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where p and g denote the proportionate rates of change of
P and Q, respectively. Since, from the vantage point of
the beginning of the period in question, the value of the
exchange rate during the last period is fixed, it follows
by differentiation of equations (4.4) and (4.5) that any
percentage change in the inflation rate of either price
index is a constant-weighted average of the percentage
changes in the commodity inflation rates.

At this point, two comments are in order concerning
the interpretation of the above equations. First, the
reader should note that proportionate changes, such as
(1+p;), will henceforth be referred to as inflation
rates. Focusing on proportionate changes does simplify
some of the mathematics of this chapter. Moreover, since
we shall be concerned with changes in the inflation rate
and since (1+pl) cannot change unless Py changes, no gen-
erality is lost. Second, the reader may well be puzzled
at the form of equations (4.4) and (4.5). Surely it

would be more consistent to write equation (4.4) as:

1ep = (1+R)2 (1+4q)? Qo2

where (1+R) = R/R_y. This latter form of (4.4) is ana-
lytically preferable since (1+é)(1+ql) represents the pro-
portionate change in RQl' or the import price level.
However, since we are interested in the level of the ex-

change rate as an endogenous variable, we shall retain
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equations (4.4) and (4.5) as written. The expression
R(1+ql), which will be employed in the text below, will
be referred to as the rate of inflation of import prices,
or the import inflation rate.

The other two equations that are needed to complete
the model represent the trade-off between inflation and
unemployment in each country. Again, following Turnovsky
and Kaspura, the rate of inflation of commodity i's price
depends upon the difference between actual and full em-
ployment output in country i, the inflation rate of im-

port prices, and the expected rate of inflation in coun-

try i, or:

14p; = £,(¥;-¥;, R(l+qy), ™) (4.6)
1+q1 = fz(Yz-Yz, (1+p1)/R, wz) (4.7)
where
T, = the expected rate of change of the price level
(P,Q) in country 1i;
fij = the partial derivative of fi with respect to
the jth argument, i = 1,2 and j=1,2,3;
£f.. > 0;
1]
R(l+qy)fy,
ny = T+p = the elasticity of (1+p1) with
1
respect to (R(1+ql));
(l+p1)f22
n2 = _Rﬁ:q__)_ = the elasticity of (1+q1) with
1

respect to (l+pl)/R,
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and all other variables have been defined previously.
The reason for the inclusion of the first term in each
of the above equations is clear. The second argument in
each equation, the inflation rate of each economy's im-
port prices, is included to allow for the importing of
inputs in the production of each good.5 Since the pro-
duction of each good requires other inputs, notably

labor, we shall assume that

0 < ni < 1l

for 1 = 1,2.6 Finally, the third argument, the expected
rate of inflation in each country, is exogenous and
enters indirectly into the above equations. Specifically,
woe assume that this argument is present due to its effect
on the rate of change of wages.7

Having allowed for the presence of an inflation-
unemployment trade-off, we can now collect our equations

and obtain a Phillips' curve, two-country model of the

balance of payments, or

Y, = Aj(Yy, 1o, T) + B (¥;, ¥y, T) (4.8)
Mls = Ll(Yl' Tqys P_l(l+p), nl) {(4.8a)
Y, = Ay (Yy, Ty=Ty, T) - T B (Yy, Yy, T) (4.9)
MZs = L2(Y2, Iy, Q_l(l+q), "2) (4.9a)

B = Bt(Yl' Y2, T) + Bk(rl' r2) (4.10)
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1+p; = £, (Y,-Y;, Ril+qy), ) (4.11)

1+q, = £,(Y,-¥,, (1+p;)/R, T,) (4.12)

1p = = R+ NP (1epp) 17 (4.13)
R_1

1+q = R_S (%—;—pl)b (L4q) 3720 (4.14)

As the reader will observe, the equations (4.8)—(4.10)

of the basic model are substantially unchanged, save for
a few minor modifications. First, the presence of on-
going inflation necessitates the use of the real rather
than the nominal interest rate in each absorption func-
tion.8 second, we have included the terms of trade in
each absorption function, as promised in Chapter II, in
order to understand the possible role of the Laursen-
Metzler effect in the transmission process. Third, on-
going inflation also entails the inclusion of the expected
rate of inflation in each money demand function.9 Final-
ly, we have (for the moment) included the overall price
index in each country, rather than the price of each
country's output, in the money demand functions.

Before proceeding to employ this model in the investi-
gation of the transmission of inflationary impulses,
several comments are in order. The most important fea-
ture of this model is that it is limited to a single
time period as is the case with Turnovsky and Kaspura's

model. In their model this limitation envinced itself in
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the normalization of all price variables and the exchange
rate of the previous period at unity. 1In other words,
they set P_; =0_; = Pl,-l =0Q,.1 % R_, = 1. This nor-
malization enables them to write equations (4.2a), for
example, as P1 = l+pl, and then to substitute the latter
inflation rate for the former price level. At the end
of a single period this substitution loses its validity.
In the differentiated version of the model we shall use
a similar normalization for the price levels and the ex-
change rate at the beginning of the current period.
Therefore we shall be assuming that, regardless of the
values of these variables during the previous period,
the model is in static equilibrium at the outset. Given
the divergent inflation rates throughout the period, as
well as any of the exogenous disturbances to be con-
sidered, the price levels and the exchange rate will
necessarily have different values by the end of this
period. Therefore, we cannot use the model to make any
conclusions for future periods since the price levels and
the exchange rate of the current period will be differ-
ent from their normalized value at the outset.
Furthermore, both our model and that of Turnovsky
and Kaspura are not valid beyond a single period due to
the assumed absence of speculative behavior. We assume
an equilibrium exchange rate at the outset of the cur-

rent period and yet divergent inflation rates. During a
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single period it is reasonable to assume that speculators
will not be able to adjust to this situation. For longer
periods of time this assumption is entirely unreasonable,
necessitating the specification of speculative behavior.

This subject will be addressed in the next chapter. 1Its

absence in this chapter reinforces the single period

limitation.lo

Another noteworthy feature of the model is the allow-

ance for a trade-off between inflation and unemployment

in each economy. This addition to the basic five-equa-
tion model is equivalent to the introduction of an aggre-
gate supply curve for each economy. To appreciate this
point, consider the formulation of an aggregate supply
curve for the domestic economy. Extending the Blinder-
Solow approach (1974, p. 30) to the open-economy case,

we could express the supply price as a function of real
output (or income), the level of import prices, and the

expected price level.ll In other words, we could write

where

E(P) = the expected price level.
Writing a similar aggregate supply curve for country two
and replacing equations (4.13) and (4.14) with equations
(4.1a) and (4.1b) would then yield a model with price

and output flexibility. Such a model is virtually
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identical to the model of equations (4.8) to (4.14) and,
therefore, the reader may mentally substitute "price
level” for "inflation rate" wherever the latter appears
below. One advantage of our model, as it appears in
equations (4.8) to (4.14), is that it is perhaps a better
heuristic device for describing transmission in a world
characterized by ongoing inflation. A second potential
advantage is that it is a very small step towards a more
dynamic model of the balance of payments. However, its
main advantage is that it is a two-country extension of
the Turnovsky-Kaspura model. By remaining as close as
possible to the assumptions of their model, we shall be
able to reinforce the critique of small-open-economy

models that was provided in Chapter II.

4.2 The Transmission of Inflationary
Impulses when Capital is Mobile

A. The Solution of the Model

As the model appears in equations (4.8) to (4.14),
it is assumed that capital is internationally mobile and
responds to nominal interest rates. A common, albeit
outdated, theory is that capital flows in response to
nominal interest rate differentials, an interpretation
that is subsumed in the more general specification in
equation (4.10). Although this theory has been severely

questioned, it will be retained here due to its extreme
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simplicity and its approximate short-run validity. How-
ever, in Chapter V we shall argue that both the level
and the expected rate of change of the exchange rate
belong in a properly specified capital account function.
This amendment is not made in this chapter since we wish
to underline the role of imported inputs in the trans-
mission process.

In order to solve this model and to simplify the
explanation of the various multipliers, we shall assume
that each economy spends a very small portion of its
income on imports.12 In this case, country i's prices
will have little weight in the price index of country
j, rendering it possible to ignore equations (4.13) and
(4.14) and to have the price level of country i's out-

th

put in the i money demand function.13 We can then

replace equations (4.8a) and (4.8b) with:

M

le = Dy ¥y, ¥y, Py _p(14py), ) (4.8Db)

14
M LZ(YZ' Lo Ql,-l(l+ql)' n2) . (4.9Db)

2s

with the assistance of the above assumption, our
model can be solved in a manner analogous to that of the

last chapter by assuming money market equilibrium. The

result is the following five-equation model:15

+ - + - -
= Ay (Yq, P1’_1(1+p1), Migr Tpe T) +

- + -
By (Yyr Yy T) (4.15)

Yy



- 71 -

+ - + - +
Y2 = A2(Y21 Ql'_l(l+ql)i MZSI TTZ: T) -

TB, (Y;, Yy, T) (4.16)
B = Bt(Yl, Y2, T) +
.+ - - - - - + +
By (Y, Py (14p)) e My Ty0 Yo, Q) (14ay) s Mygs )
(4.17)
+ + +
1+p, = £,(¥; = ¥;, R(l4qy), ™)) (4.18)
+ + +
l+q, = £,(Y, = ¥,, (1+p})/R, T)) (4.19)

where the signs above the variables denote the direction
of functional dependence.

This five-equation model can be solved once the
endogenous variables are chosen. 1In order to examine
the transmission of inflation in a flexible exchange-
rate world, it is convenient to let (Yl, Yy, R, Py ql)
be endogenous, in addition to the (suppressed) nominal
interest rates, r, and ry. Differentiating equations
(4.15) to (4.19) and collecting the endogenous variables

on the left-hand side yields:
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B T T T T ar -
(s.+ -(AT+BT) A f1, 11 _(Al+8t) day
s *tmy) My 1P 1 1+p, T+, 1

T T T T
-{(s_+m.) - T+BT Az Bt ; ql+Bt- 2 day
™y S27M 2 "t 1+p, 2 i+q, 2
- Y1 N 4 T Bi _P BI - ql
- _ - + - dr
m) =By (my+B, ) Be (l+pl B ) Teq, By
£, 0 (L+q) £, -1 £, dp,
|0 £, THRyE,, £a2 -1 ] (99
_ - -
O
0 0 o -1 land
M
~ "2s o
-1 X 0 1 faMl_
<M, S (4.15a)—
- 0 B, 1 1| |asp (4.19a)
(e}
0 0 o o} |aB]
0 0 0o 0]
dr _
Note that Pl = Ql = R =T =1 and that T = at
ap dg
=L -1 _ar
l+pl 1+ql

The determinant of coefficients of the left-hand
side, A, is ambiguous on comparative static grounds
alone. However, application of the correspondence prin-

16

ciple does imply a sign for A. Assuming that output

in each country increases (decreases) when demand is
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greater (less) than supply and that the exchange rate de-
preciates (appreciates) when there is a balance of pay-

ments deficit (surplus) allows us to write the following

dynamic system:l

¥, = Aj() #B() - Y, (4.15b)
v, = A, () - TB.() - Y, (4.16b)
R=-B_ () - B () (4.17b)
0= f£,() = (l+py) (4.18Db)
0 = £,() - (l+qy) . (4.19b)

Since the total derivative of the right-hand side of these
equations is the same as the left-hand side of equations
(4.15a)—(4.19a), we can utilize the former to determine
the sign of the latter's determinant. For this purpose,
let x be the 3X1 column vector (?l, ?2, ﬁ) and y be the
2X1l column vector (pl, ql). Then we can write the dif-

ferential version of equations (4.15b)—(4.19b) as:

X = Cx + Dy (4.20)

0 = Ex + Fy p (4.21)
C D

where is the partitioned left-hand side of equa-
E F

tions (4.15a)—(4.19a) and the dimensions of the subma-
trices are: C - 3X3, D - 3X2, E - 2X3, and F - 2X2.

Solving (4.21) for y yields y = -F_lEx. Substituting
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this solution into equation (4.20) implies that:
. -1
x = (C - DF "E)xX . (4.22)

Since the matrix (C - DF_lE) is 3X3, it is neces-
sary condition for the stability of the dynamic system
that the determinant of this matrix is negative.

We are now in a position to determine the sign of

¢ b -1 18
A, since A = = |c-pF "E||F|. Given that
E F

|C-DF—1E| is ncgative, it follows that A is opposite in

f12f22' However, f12f22 equals

the product of the elasticities of each good's

Fl =1

sign to

nlnz.
inflation rate with respect to the inflation rate of the
imported good.19 since each of the elasticities is less
than one, it follows that |F| is positive and, con-
sequently, A is negative. Having established this sign,
it is now possible to determine the signs of the various
multipliers that are of interest in the context of the

transmission question. It is to this task that we now

turn our attention.

B. Fiscal Policy Transmission

During the last few years it has often been said
that one of the main causes of the rapid inflation that
continues to plague the major industrial countries was

the simultaneous expansion of government spending in
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these economies.z0 The implication of this theory is that
the inflationary effects of fiscal policy are transmitted
abroad, producing higher inflation rates in the home
economy and in the rest of the world. However, those who
adhere to the standard models that were outlined in
Chapter II could hardly accept such reasoning in a
flexible exchange-rate world since, according to their
models, transmission is impossible in such circumstances.
Yet in our model, there is indeed cause to be concerned
about increased government spending abroad, for the im-
pact of this policy on the inflation rate of domestically-

produced goods is:

+ - + 4+ -

P -1 . _Y, LY,
;;3 = = (f12(1+q1)(-1 + ny) (symy+myBy +B) (sl+m1))
2

+ - +

Y
T > 2,7, ,.T
+ fll(l_nZ)(m2A1+Bk (A1+Bt))

..ql
- (L+py)fy,f55 My By

+ +
O | ~ a
~ 1 1,. T, T
+ f21(—(l+q])f12(sl+ml)Bk +fllBk (Al+Bt))] .

(4.23)

The above multiplier is observed to be positive
save for three terms. This result is readily inter-
pretable since the economic forces at work are similar

to those of the previous chapter. Increased public
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expenditure abroad moves that economy along its Phillips'
curve, raising both income (Y2) and the rate of inflation
(ql). Both of these changes cause an appreciation of the
exchange rate and an increase in the foreign interest

21 However, the latter occurrence tends to

rate (r2).
depreciate the exchange rate and thus transmit an infla-
tionary impulse to the domestic economy. Indeed, the

multiplier expression (4.23) tells us that, given a cer-
r.
tain amount of capital mobility (Bkl), the greater is the

increase in the foreign interest rate resulting from

q Y
higher inflation (221) and income (222) abroad, the
greater will be the transmission effect.22 This effect

will be smaller as the rise in the domestic interest rate
in response to increased income (Qil) is larger, since
the increase in the domestic interest rate will reduce
the outflow of capital. Moreover, to the extent that
the terms of trade increase, absorption in country one
will decline, tending to lower income and relieve the
domestic inflation. However, in line with the arguments
of Chapter II, this effect may well be empirically in-
significant.

A very novel and paradoxical discovery, not to be
found in the literature, is that the transmission effect
will be smaller as m,, the foreign marginal propensity

to import, is larger. Increases in m, raise the already

improved balance of trade and, therefore, imply a
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greater appreciation of the exchange rate for any given
change in the capital account balance. 1In a Mundellian
model, the size of the exchange-rate change does not
matter. However, from equations (4.18)-(4.19), we see
that the size of such changes are important. From equa-
tion (4.18), it follows that the larger is the apprecia-
tion (due here to a larger m2), the smaller will be the
increase in the domestic inflation rate. Mundell could
not obtain this effect since he did not include imported
inputs in his model.

In Table 4.1, a convenient summary of the effects
of various parameters on the direction and magnitude of

the transmission multiplier (4.23) is provided.

TABLE 4.1

FISCAL POLICY TRANSMISSION

Increases
in:
Effects 5.2 01 zYZ zyl m _BT
K 2 2 1 2 t
on:

dp

——% + + + - - +

an$

To summarize the effects of increased foreign
government spending, it appears that the capital inflow
into country two prevents a complete offset of the higher
foreign inflation by an equiproportional appreciation of

the exchange rate.23 Therefore, the inflation rate of
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import prices will rise and, from equation (4.18), this
implies that the domestic inflation rate will increase.
Furthermore, the level of income in the home economy will
also presumably rise and thus lead to higher inflation
due to demand-pull forces.24 If the single period of

our model is of sufficient duration to allow for foreign
repercussions, then the higher income level, inflation
rate and interest rate in country one will rebound to
increase these variables in country two. All of these
effects are embodied in our two-country model. It is,

of course, true that the multiplier will be zero or nega-
tive when capital mobility is small or nonexistent.

This possibility will be examined in the next section.
Negative transmission and, especially, the lack of any
transmission at all are presumably not to be expected,
though in the end this is an empirical judgment.

It is interesting to compare the above analysis
with a fixed exchange-rate model. Those who consult
Appendix B will see that the transmission multiplier
dpl/dAg is unambiguously positive when the exchange rate
does not vary. This well-known result is due to the
fact that higher foreign inflation will be completely
reflected in the domestic economy's import prices and
that the improved trade account, not dampened by any ex-
change rate change, will raise domestic income. Once

again, both of these factors will act to increase the
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domestic inflation rate. As noted in Chapter III, trans-
mission will be greater under flexible than under fixed
exchange rates if the increase in the foreign interest
rate precipitates such a large capital outflow from the
domestic economy that a depreciation results. However,
in our Phillips' curve model, this result is due not only
to the greater improvement in the trade account but also
to the greater increase in import prices that could

occur under flexible rates. Since Fleming (1974, p. 93)
refers explicitly to the latter effect, it seems plausi-
ble that he is implicitly thinking in terms of our
Phillips' curve model. Although we agree with Fleming
that the relative insulation afforded by flexible rates
is an empirical issue, it should be clear that the
theoretical argument cannot be complete until we deal
with exchange-rate speculation under flexible rates.

This topic will be explored in the following chapter.

C. Monetary Policy Transmission

Under the fixed exchange-rate regime that charac-
terized the world economic environment until early 1973,
policy makers were also worried that a country pursuing
rapid monetary expansion could export inflation to the
rest of the world by increasing the world monetary base.
In the last chapter, we saw that this concern is unneces-

sary in a world of full employment and flexible exchange
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rates.25 However, the absence of transmission does de-
pend crucially on the existence of full employment, as
we shall see below. At this point it is worthwhile
mentioning that in a model characterized by fixed ex-
change rates and an inflation-unemployment trade-off,
expansionary monetary policy abroad will increase the
domestic inflation rate.26 The trade account balance
will be improved due to the higher income level and in-
flation rate abroad and thus the domestic inflation rate
will be pulled upwards by increased demand. With the
exchange rate fixed, import prices will necessarily be
inflating more rapidly and hence the transmission will
be exacerbated by a cost-push effect.

In the flexible exchange-rate model of this chapter,
there is also transmission of monetary policy distur-

bances, though of the opposite direction. The multiplier

for an increase in the foreign money supply is:

+ + + - -
dp M M
1 _ -1 _ ~ 25 ,,T, ,T T; 2s
mo B [£15 (1-n,) (myBy "7 (AyFA)) + MRy Ay
2s
M
~ 28, T
+ ssz (A1+Bk))
- +
~ ~ M2s ~ M2s
+
~ Mzs ~
+ Bk_ (slsz+szml))] . (4.24)

All of the terms in this expression are negative, save
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for the term involving the terms of trade effect on ab-
sorption in country two. In line with the argument of
the last chapter, this effect is likely to be small and,
in any event, may well be offset by the effect on absorp-
tion in country one.28 The economic forces at work in
this instance are clear. Expansionary monetary policy
abroad lowers the interest rate and increases the income
level and inflation rate in that economy. Consequently,
both the trade and capital accounts of the domestic
economy are improved, producing an unambiguous apprecia-
tion of the exchange rate. Were an increased foreign in-
flation rate the sole cause of the exchange rate change,
as in the full employment case, then the appreciation
would exactly offset the greater inflation abroad. .How-
ever, this is clearly not the case here and thus the ap-
preciation is proportionately larger, resulting in lower
import prices in country one. Furthermore, since both
accounts would have improved under fixed exchange rates,
and since an appreciation produces balance-of-payments
equilibrium only by reducing the trade account balance,
it follows that the trade account balance will be lower
in equilibrium. Therefore, income in country one will
also be lower, creating a further impetus for lower do-
mestic inflation. Finally, given that domestic income
and the balance of trade are lower in equilibrium and

that foreign income is higher, the terms of trade must
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have improved. This improvement should lower expenditure
in the domestic economy and increase it abroad, giving us
the slight ambiguity that was discovered. As noted in
Chapter II, Krueger (1965) also argued that this multi-
plier is negative, though for very different reasons.

It is interesting to note that, under flexible ex-
change rates, domestic policy makers should be concerned
about other nations that are attempting to reduce their
own inflation rates by means of monetary restraint, as
this will serve to worsen the inflationary problem at
home. Although this observation may sound peculiar, it is
actually rather straightforward. Imagine a two-country
setting in which the exchange rate is flexible and yet
dirty floating is possible. Now suppose that country two
wishes to alleviate its inflation and tries to achieve
this goal by bidding-up the price of its currency. Natur-
ally, this policy will be successful. However, it will
also worsen the inflationary problem in country one as more
people demand country one's now (relatively) cheaper pro-
duct. Thus far what we have described is commonly accept-
ed, as it is but the obverse of the competitive devalua-
tions of the 1930s. Yet country two's policy is basically
the same as monetary restraint. Both policies entail the
purchasing of country two's currency by their central bank,
with the sole difference being the means of payment--bonds
in one case and foreign exchange in the other. 1In each

case the (negative) transmission is effected by the
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exchange rate change. Unfortunately, this lesson seems
to have been learned well by policy makers. For econo-

mists, it provides a justification of the above multi-

plier.

D. Exogenous Disturbances in the
Balance of Payments

Another way in which domestic inflation can be af-
fected by the international environment is through dis-
turbances in either the capital or trade account of the
balance of payments. For example, there may be an exoge-
nous change of taste in favor of country one's securities
(dBi > 0) or products (de > 0). In a fixed exchange-rate
system, assuming that the monetary authorities sterilize
reserve flows, these disturbances can be readily analyzed.
An exogenous improvement in the capital account increases
the balance of payments by the same amount and has no
effect on the domestic inflation rate.29 The only notice-
able difference in the short run is that the foreign ex-
change reserves of the domestic central bank will be
larger, while those of their foreign counterpart will be
smaller. On the other hand, increases in the trade ac-
count raise country one's income and put upward pressure
on the domestic inflation rate from the demand side.
However, the income level and rate of inflation abroad

will be lower, with the latter occurrence putting downward
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pressure on the domestic inflation rate from the cost
side. Consequently, theoverall impact on country one's
inflation rate is theoretically ambiguous and can only
be resolved by empirical study.

Under a flexible exchange rate regime, the impact
of these disturbances is different. The change in the
domestic inflation rate attributable to an exogenous im-

provement in the capital account balance is:

dp + - + - +
1 -1 T, T,
= gy, (-14n,) (-my A+ AL)-s, (A + ))
o A 2 2 1
dB
k _ _
~ 94
+m (1+pl)fll 22 2 +(1+q1)f (- l+n )(s s +slm2+szm )
q q
X ~ 11 T T ~ 1
- t21fllA2 (A1+Bt)+(l+ql)f12 21(5 +ml)A2 ] (4.25)

The sole ambiguity in this expression arises from the
terms of trade effect on absorption in country two, as

in equation (4.24). The economics of this case is fairly
simple. Under a flexible exchange rate system, any in-
crease in the capital inflow must be balanced by a deteri-
oration in the trade balance, a result that is effected
by an appreciation of the exchange rate. The latter
change causes a shift in demand that tends to lower in-
come at home and increase it abroad. Thus, the demand
side forces act to decrease inflation at home and to in-
crease it abroad. Somewhat surprisingly, the cost side

will also operate in the same direction. That this is
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so can be seen by focusing on the change in the terms of
trade. Given the changes in incomes and the trade ac-

count balance, the terms of trade must be higher, imply-

dpl dR(l+q1)
>

(T+p;) = R(1+q)

this expression, or the proportionate change in the im-

ing that . If the right-hand side of
port inflation rate, is positive, then the domestic in-
flation rate must have increased by more. Yet this is
impossible, since the elasticity of Py with respect to
R(1+q1) has been assumed to be less than one and domes-
tic income has declined. Thus, the import inflation
rate must decline, assuming stability. and the domestic
inflation rate will indeed be lower.

The other effect which we wish to consider in this
section is the impact of an exogenous improvement in the
trade account under flexible rates. The impact on the

domestic rate of inflation is given by:

dp Y
1 _1 ~ 2 ~ T
5 - A[fll( 1+n2)( B, (A2+A )+52Al)
dB
t
- + - -
+ (l*ql)f (=140, ) (=s,B +s,B -slsz)
- -+ +
- ql ql .9
+
+ (Lp £ E08B THE I (A ’ A, Ay
. le 4, -9 9
- (1+yg )f]2 21( A2 +slBk +slA2 )] (4.26)

Even if the ambiguities arising from the terms of trade
effect on absorption are set aside, we are still in doubt

as to the sign of this multiplier. Initially an improved
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trade account will appreciate the exchange rate in order
to restore balance of payments equilibrium. Thus, the
rate of inflation will tend to decline at home and in-
crecase abroad. Since the nominal interest rates in

each country will then move in the same respective direc-
tions, capital will flow abroad. However, with a
worsened capital account, the domestic balance of trade
will be higher than it was initially (before any of

the changes took place) and, therefore, so will the
level of domestic income. With demand-pull factors act-
ing to increase inflation and cost-push factors acting
to decrease it, it is impossible to say what will hap-
pen to the domestic rate of inflation.30 As we shall
see in the next section, to which we now turn, this
multiplier is negative when capital is immobile. Con-
sequently, we see again that the extent of capital

mobility is crucial in determining the sign of the trans-

mission effect.

4.3 Transmission in the Case of Immobile
Capital

As we discussed in Chapter II, one of the problems
with the current thinking about transmission under flex-
ible exchange rates is the implicit or explicit assump-
tion of capital immobility. The results of the last

section demonstrate that capital flows do indeed play an
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important role in the transmission of inflationary dis-
turbances. In this section we shall examine the trans-
mission question under the assumption that capital is
immobile. Although the conclusions of this section are
of limited real world applicability, nevertheless they
do shed some light on the economic forces at work in
the transmission process. Moreover, the results are
interesting in and of themselves since they reveal the
sensitivity of the conclusions of the Mundellian model
to the assumed dichotomy between price and output flexi-
bility and the absence of imported inputs.

The model of Section 4.2 is adopted to the immo-
bile capital assumption by setting the capital account
balance and all of its partial derivatives equal to zero.
In this case, Al, the determinant of the coefficients of
the left-hand side of equations (4.15a)—(4.19a), is
necessarily negative since we are merely looking at a
special case of the more general model. Consequently,
we can proceed to examine the comparative static changes
of interest under the assumption that the model is dynami-
cally stable.

The impact of the exogenous disturbances analyzed
in the last section can be rapidly dealt with since we
are already familiar with the general case. Consider
first an increase in government spending abroad. The

multiplier representing the effect of this change on the
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domestic inflation rate is:

Py _ 1 -
20 B ((1+q;) £, ,(=14n,) s;m,
a5 M1
T
+ £, (1= JmA) <0 . (4.27)

This is perhaps the most surprising result for those
who have concerned themselves with the transmission
question. Increased fiscal spending abroad raises that
country's income and inflation rate and thus unambigu-
ously improves the trade account balance of the home
economy. However, since the balance of trade is now
equal to the balance of payments, this improvement will
be prevented by an appreciation of the exchange rate.
The negative transmission evinced in equation (4.27)
arises from the fact that the percentage fall (appre-
ciation) of the exchange rate exceeds the percentage in-
crease in the foreign inflation rate. For if these two
percentage changes are equal, country one's trade bal-
ance would still be improved due to the higher income
abroad. Hence the exchange rate must appreciate by

more than the increase in the foreign inflation rate

and the domestic inflation rate is thus lower from the
cost side. The greater is the foreign marginal propen-
sity to import (m2), the greater will be the appreciation.
Moreover, the decline in the home inflation rate is fur-
ther enhanced by the rise in the terms of trade and the

concomitant fall in domestic absorption.
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Equation (4.27) emphasizes the fact that the size of
the exchange rate change necessary to restore balance of pay-
ments equilibrium is important in our model. As noted
above, this feature of our model arises from the assumption
of imported inputs. 1In the standard Mundellian model,
there are no imported inputs (f12 = f22 = 0), no terms
of trade effects on absorption (A{ = Ag = 0) and, there-
fore, no transmission when capital is immobile. Al-
though we too are skeptical about the Laursen-Metzler
effect, it would be rather absurd, in this age of the
oil crisis, to doubt the assumption of imported inputs.
Althoggh we concur with others of Mundellian persuasion

p

that —— is likely to be positive when capital is mobile,

o
da,

our rcasons arc somcwhat different. Estimations of the
transmission effect based on Mundell's model will be
biased towards zero (in absolute value) since they would
only look at demand-side influences and neglect any
cost-push elements in the transmission process.

Moving on to consider transmission that is induced
by monetary policy, we see that the effect of expansion-
ary foreign monetary policy on the home inflation rate
is given by:

oy _gMes 1, 31 (4.28)

o 2 o
2s dA,
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This result is hardly surprising. In Section 4.2C we
saw that expansionary monetary policy abroad lowered
the domestic inflation rate by producing an unambiguous
appreciation. The immobility of capital does not change
this conclusion and, by invoking the argument of the pre-
ceeding paragraph, an unambiguous lessening of the do-
mestic inflation rate is to be expected.

Lastly, the impact of an exogenous improvement in

the trade account 1is:

- + +
P Lig  (-14n,)s, AT - (1+q )£ ,(~14n,)s s
3p0 A1l NylSy Ay 917 %12 Ny)8,5;
t + +
+ffz§q1AT-(1+ )ff“fxq11<o
2111172 1 9101721215152 .

(4.29)

Since the terms of trade must improve to restore equi-
librium in the balance of payments, the domestic infla-
tion rate has to decline. The argument should be
familiar at this point.

The conclusions of this section have been easy to
infer since capital flows were not present to muddle the
analysis. All of the changes examined were those which
tended to appreciate the exchange rate. In a flexible
exchange rate system without capital movements, any
force which acts to appreciate the exchange rate will
produce an economic contraction at home and an expansion

abroad. As long as the initial disturbance entails some
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change in real output, the relative inflation rates will
change and thus some type of transmission will be ef-

fected.

4.4 Conclusion: Inflation in the
Short Run

The results in this chapter and the last suggest
that a change in the foreign inflation rate will nor-
mally affect the domestic inflation rate. The direction
and magnitude of this impact primarily depend upon:

(a) the source of the foreign disturbance; (b) the em-
ployment conditions at home and abroad; (c) the degree
of capital mobility; and (d) the exchange-rate system.
The argument that there is no transmission under flexi-
ble rates is theoretically valid only if full employment
is assumed and either capital is internationally im-
mobile or the source of the disturbance is expansionary
monetary policy abroad.32 Otherwise, some type of trans-
mission is to be expected. Moreover, we saw that it is
possible for there to be greater transmission with
flexible than with fixed exchange rates.

Those who defend the insulating property of flexi-
ble rates may seek refuge in the argument that, under
such a system, countries are only insulated from monetary,
as opposed to real, disturbances abroad..33 However, pro-

ponents of this doctrine can easily fall prey to the idea



that a higher foreign inflation rate entails only mone-
tary effects. This reasoning is generally false. When
both price and output are allowed to fluctuate, any
force which acts to increase the inflation rate will
generally affect the level of output and thus have real
ramifications, implying that relative inflation rates
(or relative prices) must change. Hence the conclusion
of this chapter that any external disturbance will nor-
mally alter the domestic inflation rate.

It is interesting to compare the findings of this
chapter with those of Turnovsky and Kaspura. They con-
clude that, in the small country case, there will in
general be no transmission effect under flexible ex-
change rates. This contradiction between their results
and ours may appear mysterious at first, especially since
the model of this chapter was developed by extending
their model to a two-country framework. However, this
contradiction is only illusory, for they investigate
transmission by assuming that there is an exogenous in-
crease in the foreign inflation rate while all other
foreign variables remain constant. Thus they are ex-
amining a monetary disturbance and are assuming away the
possibility of any real changes. We did the same in the
last chapter when we analyzed the effects of an increase
in the foreign money supply at full employment.34 In

that case there was no transmission either and hence no
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contradiction. Turnovsky and Kaspura merely examine the
special case from which some members of the Keynesian
school derive the conventional wisdom concerning the
jnsulation afforded by flexible rates. This chapter
does not call into question the conventionality of look-
ing at this special case. However, its latter attribute
is indeed dubious.

The most interesting attribute of our model is that
the magnitude of exchange rate changes plays an impor-
tant role in the transmission process. This attribute
is not found in the Mundellian model and is entirely due
to the prescnce of imported inputs. Moreover, we found
that the Mundellian model underestimates the absolute
value of the transmission effect by its neglect of sup-
ply side influences. As a final note, the reader should
recall that both Mundell's model and ours omit the
effects of exchange rate changes on capital flows. Since
capital flows have been demonstrated to be of crucial
importance in determining the direction and magnitude of
the transmission effect, this omission is serious. 1In
order to remedy this defect, we now turn to a considera-

tion of capital flows under flexible exchange rates.
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Footnotes

1See section 3.4 for a discussion of these weaknesses.
The relationship between their Phillips' curve relation
and a positively-sloped, aggregate-supply curve will be
made clear below.

2See section 2.1A for a critique of the small-open-
economy model as applied to the transmission of economic
disturbances.

3For example, a = M,/TA,. 1In other words, these
price indices are the same as in equation (2.20). The

change in notation for foreign-good prices is meant to
simplify the reading of this study.

4This assumption does not matter because we shall
discard these price indices, for simplicity, and focus
on the rates of change of P1 and Ql'

5Turnovsky and Kaspura also state that this argu-
ment allows for the possibility of entry-limit pricing
in an oligopolistic import sector. We choose to ignore
this justification in order to avoid other alterations
in our model due to noncompetitive assumptions.

6Turnovsky and Kaspura also make this assumption.
An explicit derivation of this relationship is provided
in Appendix A.

7In our notation, Turnovsky and Kaspura obtain an

equation similar to equation (4.6) from:
(ARQ,)

Py = % + al(Yl—Yl) + ay Wy + 0 TﬁéT:I

wy = Bg+ By U + By ™

U, = 8g + al(Yl-Yl) ’
where
Wy = the rate of change of (money) wages in
country one; and
U1 = the unemployment rate in country one.

Substituting the second and third equations into the
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first yields:
P; = 3 + al(Yl-Tl) + az[R(l+ql)-1] +az My '
or a special case of equation (4.6).

81f this is not clear, the reader should consult
Turnovsky (1974), Jorgenson (1963) and/or Ando,
Modiglioni, Rache and Turnovsky (1974).

9See Friedman (1956). This variable (7.) is un-
important in our analysis since we assume that it is
exogenous and we do not examine the effects caused by

its exogenous change.

lOThe Turnovsky-Kaspura model for fixed exchange
rates suffers from a similar limitation since they make
no provisions for reserve flows stemming from specula-
tion. 1In Chapter V we shall provide for capital flows
based on speculative motives.

11The latter would arise from the effect of this
variable on the wage rate and is similar to the treat-
ment of m, in footnote 7. See Appendix A for a more
rigorous éescription of the relationship between the

supply and Phillips' curves.

lzlt seems to be an empirical fact that large econo-
mies tend to have smaller marginal and average propen-
sities to import than do small economies. If this were
theoretically demonstrable, then we could prove it and
thus assert that our model describes the behavior of
large economies. However, since it is not a theoretical
proposition, we shall assume it without justification.

13In other words, we are preceeding as we did in
section 3.1.

14This idea that foreign prices are not very impor-
tant could be pursued by letting w. be the expected rate
of inflation of the ith country's Sutput. However, this

assumption is not really necessary since expectations are
exogenous.

15For a full explanation of the squiggle (~) nota-
tion, see equations (3.6) and (3.7) and the ensuing
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L T, r.
argument. Note that Qi - -L, 1/Li 1 < 0 and that
. r. W, L L

A, o= A, lli - Ail. Since L; 1 js likely to be quite
s ~

small, we shall assume that A, 1 is negative. A? = A?

and is less than or greater than zero as i = 1 of i =2,

respectively, in accordance with Laursen and Metzler

(see Chapter II).
16See Samuelson (1970, Ch. IX).

17Dots above variables indicate time derivatives.
Empty parentheses are merely a shorthand device and the
omitted arguments can be found in equations (4.15)—
(4.19). Note that the inflation equations are assumed
to hold always or to exhibit instantaneous adjustment.

18See Gantmacher (1960).

19These elasticities were defined below equations
(4.6) and (4.7).

20This idea has been spoken and written so often as
to make citation superfluous. Nevertheless, readers
desiring to see this argument in print are referred to
Branson (1975), Perry (1975), Teigen (1975) and Selden
(1975). These articles contain discussions of other
possible causes of worldwide inflation.

21As in Chapters II and III, we shall continue to
speak of the exchange rate and the balances of trade,
on the capital account and of payments from the point of
view of the home economy (country 1), unless otherwise
stated.

221n order to relate this statement to the multi-
-4 T2 01

plier expression (4.23), recall that B = B, "% and
k k 72
Y r Y
B 2 _ B 2, 2
k ~ "k 2 °
23

The word "appears" is used because it will in
fact become clear in section 4.3 that it is not solely
the mobility of capital that fosters the nonzero trans-

mission effect.

24See Appendix B for le/dAg and other income mul-
tipliers.
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251n the full-employment model, dPl/dmgS = 0 under
flexible rates.

26See Appendix B for the mathematics of this result.

27Note that the absence of "squiggles" above s, and
s. in several of the terms in equation (4.24) is in%en—
tlonal.

28From Chapter II, A? = =8 Ml and Ag = szM if
trade is initially balanced, ali prices are ini%ially
set at unity, and if investment is independent of the
terms of trade.

29All of the domestic economy's variables remain
unchanged, as in the last chapter. Only the composition
of the money supply is altered, as the monetary authori-
ties sell the domestic currency for foreign exchange and
then sell the same amount of bonds, leaving the money
supply unchanged. See Appendix B for dpl/dBk and
dpl/ng under fixed rates.

3OIn the model of Chapter III, dpl/dBO was equal to
zero since both of these effects were absernit. Income
could not change due to the full-employment assumption,
while cost-push effects were not possible in the absence

of imported inputs.

3ldp1/dA§ is given in equation (4.27).

32See Chapter III for the full-employment model.

33In a letter to the editor of the New York Times
(June 13, 1975) co-authored by F. Bergsten, R. E. Caves,
H. G. Johnson, W. J. Fellner, G. Haberler, A. Meltzer,
and M. von N. Whitman, the statement was made that

...Floating enables some countries to have
lower rates of inflation than their neighbors.

True, under floating, unlike under fixed
parities, rapidly inflating countries cannot re-
duce their inflation by "exporting" it to others;
each country has to swallow and endure the conse-
quences of the inflation that it generates. How-
ever, floating cannot prevent home-made inflation,
and it cannot protect a country from "real"
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shocks from abroad.... But it can protect a coun-
try from imported inflation and deflation.

34The reader may verify that in the last chapter
dpl/dM s will be zero as long as there is full employ-
ment agroad; the employment conditions at home have no
bearing on the transmission question in this instance.



CHAPTER V

CAPITAL MOVEMENTS AND THE TRANSMISSION PROCESS
IN A FLEXIBLE EXCHANGE RATE SYSTEM

In the last chapter it became clear that capital
transactors play a crucial role in the transmission pro-
cess. Thus, in order to describe the transmission ef-
fects of foreign disturbances, it is necessary accurate-
ly to specify their behavior. Unfortunately, the capi-
tal account specification employed in the previous
chapters is not suitable for a flexible exchange rate
system. As will be demonstrated in the first section of
this chapter, both the level and the expected rate of
change of the exchange rate belong in a properly speci-
fied capital account function. Of course, in a fixed-
rate system, both of these variables are exogenously
constant and therefore our fixed exchange-rate multipliers
are still correct. However, in a flexible exchange-rate
system, the values of these variables will generally
change and, using modern portfolio theory, we can show
how such changes will affect the capital account balance.

In section one, portfolio theory is employed to
develop an appropriate formulation of the capital ac-
count under a flexible exchange-rate system. Section two

contains an application of this theory to the Phillips'

- 99 -
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curve model of Chapter 1IV. It will become clear that
the direction of the transmission effect depends upon the
manner in which capital transactors form their expecta-.
tions of the future exchange rate. Consequently, the
latter part of section two contains alternative for-
mulations of exchange rate expectations and a dis-
cussion of the implications of each for the transmission
of inflation. Finally, in section three, we briefly in-
troduce direct foreign investment and consider its ef-
fects on the transmission question. Chapter VI follows

with a summary of our conclusions and suggestions for

future research.

5.1 A Stock-Adjustment View of Portfolio Capital
Movements Under Flexible Exchange Rates

As noted in the previous chapter, the simple formu-
lation of the capital account hitherto employed has been
severely questioned by the adherents of modern portfolio
theory. Our specification of the capital account func-
tion, adopted from Mundell (1960, 1962), suggests that
capital flows are a function of the level of interest

rates, while

Recent portfolio theory, however, would in-
dicate that it is the changes in the interest rate
differential between the domestic and foreign
money markets that is responsible for the volatile
capital flows between nations, rather than the
size of the differential. In other words, capital
flows are, to a large extent, adjustments of capi-
tal stocks held in different financial centers.
Such adjustments would come to an end after a
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period of time if the yields of different cen-

ters stay constant, even though at different

levels. (Tsiang, 1975, p. 195.)
There have been quite a few attempts to develop a for-
mulation of the capital account consistent with the
above argument.l In the vast majority of these instances,
fixed exchange rates and/or long-run portfolio equili-
brium are/is assumed. Given the orientation of the last
chapter, we are interested in the behavior of capital
transactors in a short-run, flexible-rate model and, con-
sequently, we shall have to develop the appropriate
theory. However, it will become clear that these previ-
ous approaches were quite helpful in the formation of
the theory below.

Assume that the residents of each country hold their
wealth in the form of infinitely short-term assets (or

bonds) that are issued at home or abroad. More specifi-

cally, let us define:

W, = By + RF (5.1)
B2
where
W, = the total wealth of the residents of country
i, in units of the ith country's currency;
B. = the desired holdings of the assets of country

th

one by the residents of the i country, in

domestic (country one) currency units;
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Fi = the desired holdings of the assets of country
two by the residents of the ith country, in
foreign currency units.

The proportion (¢i) of either country's wealth that is
held in the other country's assets depends negatively on
the rate of interest at home and positively on the

foreign interest rate and the expected rate of apprecia-

tion of the foreign currency, or:2

RF

_1 - *
wl = ¢>1(r2 rl+R ) (5.3)
B2/R
- - -
W2 <b2(rl r, R*) ‘ (5.4)
where
R® = the expected exchange rate one period hence;

R*==(Re-R)/R==the expected rate of appreciation of
country two's currency (= the expected rate of
depreciation of the domestic currency) ;

r, = the nominal rate of interest on the assets of
country i;

¢i > 0.

These equations describe the desired portfolio holdings
by the residents of each country.
The desired net stock of foreign indebtedness, K,

can then be expressed as:

K=B, - RFl ’ (5.5)
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where K is in units of the domestic currency. The net
capital inflow (Bk) is equal to k, the rate of change
of the net stock of foreign indebtedness, plus the net
interest payment inflow. Following Tsiang (1975), we
can assume that both domestic and foreign portfolios
adjust from their actual to their desired composition
with a coefficient of partial adjustment, u.3 Denoting
the actual holdings (last period) of each asset by a

subscript of negative one, we have:

k = u(K-K,)

W(By=B, _3) - WR(Fy-Fy ) - (5.6)

Interest payments are not made on last period's (actual)
holdings nor on the desired holdings of each asset. 1In-
stead, interest is paid on the current holdings which
are bounded by these two extremes. Nevertheless, we can
approximate the net interest payment inflow by

(rzRF1 - rle).4 Consequently, the net capital inflow

is given by:

Bk = k + r2RF1 - Rle

(u-rl)82 - (u-rz)RFl + U(RF1,~1_B2,-1) . {(5.7)

Given our short-term orientation, we shall assume
that wealth does not vary over time due to saving. 1In-
stead, wealth changes only in response to capital gains

and losses that, as is apparent from equations (5.1) and
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(5.2), are incurred as a result of the variation in the
level of the exchange rate. In order to capture the ef-
fects of an exchange rate change on the capital account
balance, it is necessary to remove the desired values of

B, and Fq from equation (5.6). For example, rewriting

2
equation (5.1) for some initial (i.e., the previous)

period, we have:

W = B F . (5.8)

1,-1 1,-1 TR

l l’—l

1f the level of the exchange rate were to change, then

.

the level of wealth would be altered. This new level of

wealth (W;) is clearly given by:

W, =By 3 *RF ;- (5.9)

At this point, the domestically-owned portfolio is out

of equilibrium and investors will proceed to alter their

holdings of foreign assets to satisfy

RF

fl

L = 99(By _y ¥ RFp ) . (5.10)

Adding and subtracting (¢l R_, Fl —l) to the right-hand
r

side of this equation yields
RF, = ¢ Wy _3 + & (R-RHIFy o - (5.11)

in words, this equation simply states that the desired

holdings of foreign assets by domestic residents equal
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their former holdings of these assets plus a fraction
(¢1) of any capital gain or loss arising from an exchange
rate change. We can also perform a similar operation on

the term (Bz) and express the net capital inflow as:

B = (],l_rl) (R_l Wz'_l + (R-R-l)FZ,“l)¢2

k

- (U-rz) (wl,-l + (R_R-l)Fl,"l)d)l
+WRE, - By y) - (5.12)

As the reader will observe, this equation is identical
to its predecessor, equation (5.7), in the absence of
any exchange rate variation since, in that case, R = R_;.

W =W and W =W However, when the exchange

1,-1 1’ 2,-1 2°
rate does change, only the latter equation yields the
correct prediction of the change in the capital flow,
which is:6

W

17)
2 1,-1
+ r2¢l R-l . (5.13)

The economic content of this equation is straightfor-

ward. Consider the situation of a domestic portfolio that
¢ W
1 l"'l

R Now suppose
-1

contains foreign assets of Fy _4 =
L4

that there is a devaluation of the home currency (i.e.,

an increase in the exchange rate). The domestic value

of these claims to foreign currency rises by the number
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of these claims times the increase in the domestic value
of foreign currency. Consequently, the increase in the
domestic value of domestically-owned foreign assets,
which equals the capital gain to domestic wealth, is
¢1wl’_1/R_1 per unit of change in the exchange rate.
Thus far there has been no flow of capital. However,
the domestic assetholders do not wish to hold the entire
increasc in their wealth abroad, but will instead leave
¢, of this gain (or ¢iw1'_l/34) abroad and return (1-¢,)
of the gain (or (1'¢1)¢1W1,-1/R-1) to their home economy
to invest in domestic assets. The former effect gives
rise to an increased interest payment inflow while the
latter represents a stock-adjustment inflow that will be
distributed over time. The change in the allocation of
foreign asset holdings is analogous to the above, with
the sole difference being the direction of the interest

payment flow.7 We assume that the rate of stock adjust-

ment, 1, exceeds either interest rate and, therefore,

R

i)

(B is positive.

dR*=0
As the reader may have observed by now, the original
capital flow equation (5.12) would yield an incorrect
value of (Bﬁ)dR*=0 since it embodies the assumption that
any increase in the domestic holdings of foreign assets
implies a capital outflow. However, when the exchange
rate changes, the domestic values of these assets changes

automatically without any capital flow. Equation (5.12)

handles this situation correctly by looking at the change
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in asset holdings after an exchange-rate variation. Thus,
equation (5.12) is to be preferred as a description of
capital flows in a flexible exchange-rate system.

In this formulation of the capital account balance,
we have a theory in which the net capital inflow depends
upon both the level and the expected rate of change of
the exchange rate in addition to the domestic and foreign

. 8
rates of interest. In other words, we can express equa=

tion (5.12) as:

= *
B Bk(rl,rz,R ’R) . (5.14)

k

The signs of the partial derivatives of this equation
can be determined by differentiating equation (5.12)
with respect to the variable of interest, as we have
already done for the level of the exchange rate. For
example, the effect of an increase in the domestic in-

terest rate on the net inflow of capital is given by:

r
B, Lo RW, ((umrp) 63=6y) + (i=r,)]W, - (5.15)

As the domestic interest rate increases, there will be

a stock adjustment by the investors of both countries

in favor of the assets of country one. The stock-adjust-
ment effect is represented in the above equation by the
terms that are multiplied by u. Although this is a
once-and-for-all effect, it will take some time to com-
plete. There is also the continuing effect of the in-

creased interest payment outflow (or reduced inflow),
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represented by the terms multiplied by r, or r,, that is
due to the stock adjustment. Finally, there is a once-
and-for-all decrease in the net capital inflow
(—¢2Rw2 per unit of change in rl) since our assets are
infinitely short term. The net result of these three
effects is an ambiguous expression in equation (5.15).
However, we believe that Bkrl is positive in the short
run for two reasons. First, as mentioned above, we
assume that the coefficient of portfolio adjustment (u)
exceeds either interest rate (ri). In the short run,
the stock-adjustment effect will overwhelm the flow ef-
fect since the stocks must change before interest pay-
ments can change.10 Second, the third effect will be
very small since few of the internationally traded
assets are infinitely short term. Thus, we shall assume
: is positive. Using the same approach, we can

k r,
argue that Bk is negative.

that B

The effect of an exogenous increase in the expected
rate of appreciation (depreciation) of country two's

(one's) currency is found to be:

*
By = -(u-r))ROW, = (u=ry)¢ Wy . (5.16)

In this case, the current exchange rate is held constant,
implying that dR* = dRe.12 Consequently, the expecta-
tion of an appreciation (depreciation) of the foreign

(domestic) currency will lead to a capital outflow (or
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reduced inflow) due to the stock-adjustment effect.
Naturally, the higher stock of foreign assets held by
country onc's residents and the lower stock of domestic
assets held by foreigners will imply a future increase
in the net interest payment inflow. The former effect
is again expected to dominate the latter in the short
run, implying that Bi* < 0.

Finally, we wish to consider the effect of a change
in the level of the exchange rate on the capital account
balance. Having already considered this effect when

the expected rate of change of the exchange rate is con-

stant, we can write the more general case as:

sR = (B

* *
, + 3R* gR ) (5.17)

R
k' dR*=0 oR k

If a depreciation (appreciation) leads to the expecta-
tion of a further depreciation (appreciation), that is,
if 3R*/dR > 0, then this expression will be ambiguous.
Oon the one hand, a depreciation produces wealth effects
which tend to cause a capital inflow. On the other
hand, the expectation of a further depreciation reduces
the expected returns to the domestic asset and therefore
tends to cause a capital outflow, rendering the overall
effect ambiguous. However, if 3R*/3R < 0, then a depre-
ciation will evoke the expectation of an increased re-
turn to the domestic asset and thereby reinforce the

capital inflow due to the wealth effect. Of course, if
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dJR*/9R = 0, then an exchange rate change will only entail
wealth effects, enabling us to assert that a capital in-
flow will ensue.

At this juncture, it is clearly necessary to make
some assumption concerning the formation of exchange-rate
expectations. Then, given the general formulation of
the capital account in equation (5.14), we can reexamine
the Phillips' curve model of Chapter IV with the more
rigorous specification of the behavior of capital trans-
actors that we have just presented. Both of these tasks
will be taken up on the next section, to which we now

turn.

5.2 The Transmission of Inflation Under
Flexible Exchange Rates

A. Adaptive Exchange Rate Expectations

The incorporation of equation (5.14) into the model
of Section 4.2 necessitates some assumption concerning
the formation of exchange-rate expectations. In this

section we shall assume that expectations are adaptive

and given by:13

R® = R + A(R-R_;) (5.18)

where

A = the elasticity of expectations, with A > -1.
Re_R A (R_R_l)

In this case, R* = R = R . When ) is less than
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zero, we have inelastic or regressive expectations which,
as stated previously, imply that a devaluation produces
the expectation of a future appreciation equal to (less
than) the devaluation when X = -1(-1 < A < 0). Expecta-
tions are neutral (A = 0) when an exchange rate change
evokes the expectation of no further exchange-rate change.
Finally, elastic or extrapolative expectations (A > 0)
apply to a situation in which an exchange-rate change in
a given direction is expected to continue (i.e., a de-
valuation leads to the expectation of a future devalua-
tion).

On a theoretical basis, there is 1little that can be
said about the actual value of the elasticity of expec-
tations. Niehans (1975) seems to think that it is rea-
sonable to assume inelastic expectations, arguing that
when, for example, the exchange rate devalues, there 1is
surely some devaluation large enough to produce the
expectation of an appreciation. Undoubtedly, this state-
ment is true. However, unless such large changes always
occur, it does not follow that expectations will be in-
elastic. Furthermore, it is not clear how large is
"large."

Nonetheless, we shall favor the case of inelastic
expectations in this section. For in the system of dirty
floating that is in force today, the foreign exchange

authorities are deliberately intervening to reduce
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exchange-rate fluctuations.14 If these authorities are
serious about keeping exchange rates close to their pre-
vailing levels, then it will be profitable for capital
transactors to expect that this will be the case or, in
other words, to have inelastic expectations. Also, it
can be argued that any flexible exchange-rate system
will evolve into a system characterized by such interven-
tion.15 Thus, inelastic expectations may be found when-
ever exchange rates are theoretically flexible. However,
since the case for inelastic expectations is based on
armchair reasoning, we shall provide results for all
values of A.

From equations (5.17) and (5.18), the effect of an

exchange rate change on the capital account balance is:

BR = (BR)gpeco * MRo1 BR (5.19)
where
A\R_; BR %0
" » oo .

Thus, a depreciation of the exchange rate will lead to
a capital inflow whenever expectations are inelastic or
neutral. However, if expectations are elastic, this
effect will be ambiguous, as mentioned above. It should
come as no surprise to the reader that the direction of
capital flows following an exchange rate change has an

important becaring on the transmission equation.
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In fact, we are finally in a position to modify the
model of Section 4.2 where the absence of both the level
and the expected rate of change of the exchange rate im-
plied that we were ignoring the wealth effects of ex-
change rate changes and assuming neutral expectations.l
1in order to accomplish this task, we must substitute the
capital account formulation of equation (5.14) into
equations (4.10) and (4.17) and employ equation (5.19)
in the differentiated version of the model. Consequently,
the sole alteration of the left-hand side of equations
(4.15a) to (4.19a) involves the element in the third row
and third column, which now becomes (BE - Bﬁ). The right-
hand side of these equations could be altered to allow
for exogenous changes in the future exchange rate (Re).
However, it will become clear that such changes can be
analyzed by exogenous shifts in the capital flow func-
tion. Therefore, we shall leave the right-hand side in-
tact.

Wwith these substitutions, the determinant of coef-

ficients, A3 is still negative given our assumptions

concerning dynamic stability.18 Moreover, it can be
shown that:19
_ _ nR
A3 = A Bk Ay

where
A = the determinant of coefficients of equations

(4.15a)—(4.19a);
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A. = the determinant of the same system under
fixed rates;
A < 0;

A, > 0.

Hence A3 is larger (smaller) in absolute value than A when

Bi is positive (negative). This relationship between A
and A. can be readily interpreted. Consider the effect of

3
increased foreign government spending on the exchange

rate. According to the model of Chapter 1V, this ambigu-
ous effect is C23/A, where C23 is the cofactor of the ele-
ment in the second row and the third column. 1In this
chapter, the presence of wealth effects and expected
changes in the exchange rate, both induced by changes in
the current exchange rate, alters this multiplier to
C23/A3. When these two effects offset each other, Bi =0
and the two multipliers are equal, as we should expect.
However, if Bi is positive, then we should expect a
smaller exchange rate change since capital is moving to-

wards the devaluing country and is thus automatically

dampening any movement of the exchange rate. Yet

dA2 Bk>0 dA2 Bk=0

implies that \A3| > |A |, as stated above.2® A similar
argument in the case of very elastic expectations

(Bﬁ < 0) implies the opposite relationship between these
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determinants. The result that

(di)R <(di)R (di)R
dA B,>0 dng B =0 daS B, <0

should be remembered for future reference.

The above paragraph provides a convenient introduc-
tion to the question of the transmission effects engen-
dered by incrcased government spending abroad. The mul-

tiplier is:

+ + + +
dPy _ -1 4R (A1+BY)
and %3 k(-f1511TTvq) * (sy+my)£y,851 + mpfyg)
dpl
e R (5.20)
dn BR=0

In the previous chapter we argued that the last term of
this expression is likely to be positive.21 Suppose
that this is so and that, in addition, expectations are
such that Bi is positive. The consequence of these sup-
positions is that both the numerator and the denomina-

tor of equation (5.20) are of the same sign and there-

dp
fore (——%0 R is positive. However, we cannot say
dA2 Bk>0

whether the alteration of the capital account function

tends to increase or decrease transmission since both

dp
the numerator and denominator of (——%) R exceed, re-
dA2 Bk>0

spectively, the numerator and denominator of
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dp

(——l) . To understand this result, recall the expla-
o' R

dA,; B, =0

nation of the transmission of inflation given in Section
4.2. Increased foreign government spending improves the
trade account and worsens the capital account (of the
home country), while the exchange rate either appreciates
(by less than the increase in foreign inflation) or
depreciates. Now suppose that exchange rate-induced capi-
tal flows occur. If the domestic exchange rate has ap-
preciated, capital will flow abroad due to the wealth
effect and the expectation of a future depreciation.22
This increased capital outflow tends to depreciate the
exchange rate and increase the transmission effect. If,
on the other hand, the exchange rate has depreciated,
then capital will flow into the home country and both the
exchange rate change and the transmission effect will be
dampened. Thus, the comparison of these multipliers de-
pends on the effect of fiscal policy on the balance of
payments. In either case, however, the domestic infla-
tion rate will be higher.

In this context, it is interesting to note that
when the value of Bi is not only positive but also quite
large, the exchange rate will not vary by much. Indeed,
if Bﬁ were infinite, then capital transactors would be

performing the task of the monetary authorities in a

fixed-rate system, buying foreign exchange whenever the
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currency tends to appreciate and selling in the opposite
instance. Consequently, for large values of Bi, there
will be little difference between the transmission ef-
fects under flexible and fixed exchange rates.23

When Bi is negative but not so much as to cause in-
stability, the explanation of the underlying economic
forces at work is symmetric to the argument of the pre-

ceeding paragraphs. In this case, both the numerator

and the denominator of equation (5.20) are smaller than

dp
the numerator and denominator of (——%) R " If expan-
dA2 Bk=0

sionary fiscal policy abroad produces an initial appre-
ciation of the exchange rate, then the capital inflow
will increase and further appreciate the exchange rate.
Therefore, the transmission effect would be dampened and
there is the possibility that zero or even negative trans-
mission would result. If, instead, the exchange rate
depreciated initially, then the capital outflow would in-
crease and so would the depreciation and the transmission
effect. In both of these instances the possibility of
instability in the foreign exchange market is quite clear.
All of these effects are summarized in Table 5.1. The
signs in each box indicate the effect of the introduction
of exchange-rate-sensitive capital flows on the trans-
mission effect, given the effect of expansionary fiscal

policy on the exchange rate.
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TABLE 5.1

FISCAL POLICY TRANSMISSION AND SPECULATION

d§)< 0 d§>> 0
dAZ dA2
BR > 0; XA <0 ++ -—
k A
B> 0; A> 0 + -
Bi =0; A>0 +- +-
Bg <0; A>0 - +++

Reading across any row enables us to compare the ef-
fects of the introduction of a certain type of capital
flows in different situations of exchange-rate variation.
Moving from the top (bottom) to the bottom (top) of the
left- (right-) hand column, we proceed from the situation
in which the transmission will be greatest to where it
will be least. For example, the two negative signs in
the top right-hand box indicate that exchange-rate-sensi-
tive capital flows tend to decrease transmission when the
exchairge rate has depreciated relative to when the ex-
change rate has appreciated. Moreover, given a deprecia-
tion of the exchange rate, the signs in the right-hand
column indicate that as Bi decreases algebraically, the
impact of capital flows tends to increase the trans-

mission. Thus, Table 5.1 provides a handy reference
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for the effects of speculation on fiscal policy trans-

mission.

The remaining exogenous disturbances considered in
the previous chapter can be briefly dealt with since
we now understand the role of capital flows that are
sensitive to the exchange rate. The multipliers for

these disturbances are:

LA + +
dp M B
1 _ -1 R 2s  _ t
= 2= (B Ay TT(=fyfy ——— + (syrm)) £y pimyfy,)
dM 3 1+g
2s 1
dp, (5.21)
+ A(a’ﬁ"“") R )
2s B, =0
X
dp - ap
— = Kl-A(——%) N (5.22)
as) h3 ap; B=0
Py _ L sRue £ —Ez— e S f. fai = om £, f
20 By ok 2521711 T+q) 1t12%21 T 2M 12t
t _ N _
93 dpl
- myfyg - osyfyy Ay TEgpfyy) A‘EEE)BR_O)
t Bx™
(5.23)

In equation (5.21), it is clear that when Bi is positive
(negative), the negative transmission will be decreased
(increased) since, in this case, the numerator is de-
creased (increased) while the denominator is increased
(decreased), in absolute value. Recalling, from the
previous chapter, that expansionary foreign monetary
policy will tend to improve both accounts of the balance

of payments, from the home country's point of view, it
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is easy to see that the appreciation of the exchange
rate will tend to be reversed (accentuated) when Bi
is positive (negative). The consequences for the do-
mestic rate of inflation are obvious.

An exogenous increase in the capital inflow will
have smaller or larger effects on the home rate of in-
flation, compared to the case in which Bi = 0, accord-
ingly as Bi is positive or negative. This point is
readily understood upon the realization that, when Bi
is positive (negative), any exogenous capital inflow is
identical to a smaller (larger) net inflow when capital
flows are immune to the influence of the exchange rate.
Finally, the explanation for the final multiplier is
analogous to the above.

The results of this section indicate that the in-
clusion of the exchange rate and its expected rate of
change into the capital account function reinforces our
theme that an economy is not generally insulated from
exogenous foreign disturbances. This point follows
from the admission that exchange rate-sensitive capital
flows amount to another possible real effect of exoge-
nous disturbances. In other words, with non-neutral ex-
pectations and the wealth effects induced by exchange
rate changes, there is a greater likelihood that capital
transactors will reallocate their portfolio in the face
of increased foreign inflation. This reallocation affects

the exchange rate and, in turn, the other real variables
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of the model. Consequently, complete insulation is un-
likely. Indeed, if exchange rate expectations are very
inelastic, there will be little difference between the
transmission effect of the fixed and the flexible ex-
change rate systenm.

Before leaving the adaptive expectations model, we
can make one final variation in the above analysis fol-
lowing Niehans (1975). Assuming, for the sake of argu-
ment, that expectations are inelastic, it is clear that
it is no longer necessary for stability that the
Marshall-Lerner conditions hold.24 In fact, as Niehans
reminds us, it is widely accepted that trade elasticities
are low in the short run, implying that BE is positive.
If BT is positive and sufficiently large, while the

t
foreign exchange market is still assumed to be stable

(i.e., BE > Bz), then it is possible that all of our
multipliers would be reversed in sign.25 While it would
be tedious to explain all of these cases, let us focus
on one exojenous disturbance in order to understand the
economic forces at work.

Consider then an increase in foreign government
spending when expectations are inelastic and the Marshall-
Lerner conditions do not hold. With the higher interest
rate and income abroad, the home country's capital ac-

count will be worsened and the trade account will be im=~

proved. Suppose that the magnitudes of these changes
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are such that the domestic balance of payments is higher,
implying that the exchange rate will appreciate. Given
low trade elasticities, the appreciation will tend to
further improve the trade balance. Therefore, there
must be an even larger outflow of capital, compared to
the pegged-rate case, and, as Niehans suggests, this can
only come about by such a large appreciation that capi-
tal taansactors expect a later depreciation. If the ap-
preciation is sufficiently large (i.e., if BE is large
enough), then it will more t+han offset the higher foreign
inflation and lead to a reduced inflation at home.

The argument above indicates that, in order to as-
certain the domestic effects of higher foreign inflation,
we must know not only the source of the higher inflation
abroad but also the trade elasticities and the elasticity
of exchange rate expectations. Clearly there is room for
empirical work here. More important, from a theoretical
viewpoint, is the sensitivity of our conclusions to the
manner in which capital transactors form their expecta-

tions of the future exchange rate. We shall now look

briefly at this topic.

B. Alternative Formulations of Ex-
change Rate Expectations

In the previous section we assumed that capital

transactors form their exchange rate expectations on an



- 123 -

adaptive basis. Given the numerous factors that affect
the movement of the exchange rate, the high degree of
uncertainty involved, and the possible intervention by
the monetary authorities, this formulation does make

some economic sense. However, it is possible that there
are other formulations of exchange-rate expectations

that may be more profitable and/or more descriptive of
real world behavior. In this section, we shall briefly
consider such formulations and their effect on the trans-
mission of inflation.

One possible formulation, suggested by Richardson
(1975), is that speculators could strongly believe that
the current exchange rate is the long-run, equilibrium
rate.26 In terms of our notation, this is merely the
case in which A = -1 and BE* is large (or infinite) in
absolute value. As stated above, the exchange rate will
tend to remain fixed and the transmission effects will
thus approximate the fixed exchange-rate case.

Another possibility is that speculators may think
that, with flexible exchange rates, any variation in the
foreign inflation rate will be offset by an equal but
opposite change in the exchange rate. This is equiva-
lent to saying that it is the current terms of trade,
rather than the current exchange rate, that is expected

to remain unchanged. Mathematically, we can express

this formulation as:
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(5.24)

where

th country's

ry T the rate of inflation of the i
output that is expected by capital trans-
actors.27

If the expected rates of inflation are themselves adap-

tively formed, then we have:

Tz = ql + az(ql-ql,—l) (5.26)

where
a; = the elasticity of expectations for the ith
product's inflation rate.
It is possible to anaiyze the effects of this formula-
tion on the transmission of inflation without reexamin-
ing the entire model. Consider an increase in foreign
government spending. If the domestic infiation rate

is expected to remain unchanged, then we have (in place

of (5.25)), dTl = 0 and

28

dR* = —(l+a2)dql (5.27)

If o. > -1, then R* will decrease since speculators are

2
convinced that q; will not return to its initial rate.

Thus, capital will tend to flow towards country one for

speculative purposes. Of course, it is not possible
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to predict the direction of the capital flow since the
foreign nominal interest rate will be higher. Moreover,
there is the uncertain direction of the wealth effect.

It is uncertain because we are not able to determine

the direction of the exchange-rate change in its absence.
Thus the sign of the transmission effect is indeterminate.

If a, = -1, as is the case with perfectly inelastic
expectations, then R* will remain constant. Speculators
now believe that qj will remain constant, so there will
be no capital flows that are motivated by speculative
purposes. In this case, the analysis is similar to the
case of perfectly—inelastic and adaptively-formed ex-
change-rate expectations.

Another, perhaps more realistic formulation of ex-
change rate expectations is that R®, the expected future
spot rate, depends negatively on the current balance of
trade. If

R® = g(B,) (5.28)
with

g' <o ,

then improvements in the balance of trade gives rise to
the expectation of an appreciation. This formulation
could be very descriptive of reality if speculators be-
lieve that surpluses (deficits) in the balance of

trade are strongly correlated with surpluses (deficits)

in the balance of payments. If speculators do behave
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in accordance with equation (5.28), then any exogenous
disturbance that tends to increase the foreign inflation
rate and, therefore, improve the balance of trade, will
lead to a capital inflow due to the expectation of an
appreciation of the exchange rate.29 Oof course, the
woalth offect will still be operating in the opposite
direction. Consequently, it is again impossible to pre-
dict the sign of the transmission effect.

A final formulation that we should consider is the
case of rational expectations.30 Unfortunately, this
is not possible within the confines of our one-period
model. For, in our model, rational expectations imply
that capital transactors know exactly the outcome next
period of each exogenous disturbance and are only in
doubt about which disturbance will occur. However, as
was made clear in Section 4.1, our model cannot be solved
for future periods. It is limited to an examination of
the first-period impact of various disturbances. Conse-
quently, we cannot make rational expectations opera-
tional in this model.

Although it would be possible to propose other for-
mulations of exchange-rate expectations, it is doubtful
that it would add significantly to our knowledge. The
arguments of this section suggest that an empirical study
of the behavior of capital transactors would be fruitful.

More importantly, it should be clear that, in the presence
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of capital flows induced by the wealth effects of exchange-
rate variations, one would be hard pressed to invent a
formulation of expectations that would guarantee complete

insulation from foreign inflation.

5.3 A Brief Note on Direct Foreign
Investment

Until now we have ignofed the direct foreign invest-
ment component of capital flows. This omission is com-
mon to many short-run, open-economy models and is usually
based on the argument that such investment is determined
by long-term considerations.31 Consequently, direct in-
vestment is normally regarded as being exogenously con-
stant in the context of short-run models.

It seems, however, that this assumption is more
stringent than is both necessary and appropriate. 1In our
discussion of portfolio investment, we assumed that
wealth is fixed in the short run and that the residents
of cach country merely had to allocate their wealth be-
tween domestic and foreign assets. In other words, they
had to decide how much they should lend in each market.
The concomitant assumption for direct investment is that
investors have already decided on the level of foreign
investment and that they merely have to determine how

much to borrow in each market.
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This dichotomy between investment and financing de-
cisions is sensible since the former is based on factors
that are unlikely to change in the short run (e.g., the
defensive or offensive strategy vis-a-vis competitors)
while the latter should depend on short-run factors.
Since lending is a short-run decision, then so is bor-
rowing. If we do make this distinction, then it is im-
portant to realize that it is the financing of foreign
investment that gives rise to capital flows. Thus, if
we are to regard the financing decision as a short-run
variable, we should have a theory that explains how it
and the induced capital flows vary in the short run.

The essence of this theory has already been provided.
Consider the case of a domestic firm that is investing
in country two for the sales of its product, good three,
to the world economy. The short-run exogeneity of the
foreign investment decision implies that the firm has a
certain stock of debt, Dy in the units of foreign cur-
rency. This debt is divided between liabilities at
home (Hl, in home currency) and abroad (Gl, in foreign

currency).32 Thus, we have

D; = 1 + G ’ (5.29)

and we can argue that the firm desires to set

H /R )

B
Dy

l(rz—rl+R*) (5.30)
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with

Increases in the foreign nominal interest rate, for ex-
ample, will lead the firm to borrow more at home and
less abroad. However, borrowing at home for foreign in-
vestment implies a capital outflow as the borrowed do-
mestic currency is exchanged for the foreign currency
that will be used for investment abroad. Moreover, if
the firm's affiliate is responsible for the repayment
of the loan, then: (a) there will be a future capital
inflow as the interest is repaid; and (b) borrowing
abroad implies no exchange of currencies and hence no
flow of capital. This suggests that, as far as foreign

r
investment is concerned, Bk 2 is negative. Similarly,

it is easy to verify that Bkrl is positive and Bi* is
negative. Finally, a depreciation of the dollar reduces
the foreign currency value of domestic and total liabili-
ties by the same amount. In order to reattain portfolio
balance, the domestic firm will increase domestic liabili-
ties (Hl) and hence decrease the net capital inflow.33
Thus, given the above assumptions, we can write the net

foreign investment inflow as:

+ - - -

B, = Bk(rl'r2’R*,R) ’ (5.31)

k

with the partial derivatives having the same signs (in
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the short run) as before, when we considered portfolio
investment, except for (Bz)dR*=0' Wwhen the exchange rate
changes, the crucial question is whether the wealth ef-
fect on portfolio investment is greater or less than the
"debt" effect on direct investment. If the former effect
is larger, than the preceeding analysis is not affected.
on the other hand, if the latter effect is larger (equal),

then (B is negative (zero) and many alterations

)
k’dR*=0
would be necessary. It is, of course, impossible to de-
duce theoretically which effect is dominant since the
answer depends upon the absolute sizes of wealth and
debt and the fractions of each that are held, respectively,
in the assets and liabilities of each country. Empirical
research is necessary in this area and its outcome will
clearly affect the qualitative results concerning the
transmission of inflation that were found in this study.
pDifferent results would be found if we: (a) let the
good produced by the foreign affiliate be good i, where
i =1 or 2; or (b) took a longer-run viewpoint. Assump-

th

tion (a) implies that the i real rate of interest

(equal to the ith nominal interest rate minus the ex-
pected rate of inflation of good i's price), rather than
the ith nominal interest rate would be relevant in the
financing decision. This would also be true for portfolio

th

investment if the return on the i asset were fixed in

terms of the ith product. Finally, assumption (b) would
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imply that debt could change as the level of foreign in-
vestment varied. The concomitant assumption for portfolio
investment is that wealth varies due to savings. Thus,
although our analysis of direct investment would be dif-
ferent under different assumptions, the same is true of
our treatment of portfolio investment. We have chosen

the assumptions stated in the text to facilitate the
analysis and approximate reality. Our success in the

latter realm can only be evaluated by empirical study.
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Footnotes

loor example, see Tsiang (1958, 1975), Levin (1972),
Morton (1970), Kouri and Porter (1974), Branson (1968),
Willett and Forte (1969), Lee (1969), Bryant and Hender-
shott (1970), Miller and Whitman (1970) , Hodjera (1971),
and Tower (1974). Our approach was developed after a
reading of Tsiang (1975), though he assumes fixed exchange
rates.

2The ¢-functions can be derived from the Tobin (1958)
and Markowitz (1959) portfolio approach or by the Keynes
(1936, Ch. 17) and Tsiang (1958) route. The reader should
note that there is only one value for R®. Thus, we are
assuming that all investors have identical expectations of
the future spot rate.

3This assumption is not very popular in the literature.
In the list of articles cited in footnote 1, only Tsiang
(1975) allows for lags in the adjustment of foreign and
domestic portfolios. We obviously like this assumption
and believe that it can be justified by a decision lag due
to exchange-rate expectations. Although a change in any
of the variables that effect the desired composition of
portfolios may elicit a quick response by capital trans-
actors, it is doubtful that this will be the full response.
Instead, it seems likely that portfolio managers will ad-
just only partially and then adopt a "wait and see” atti-
tude to deduce the probable effect of the disturbance on
the exchange rate. Moreover, in the real world, portfolio
managers are assimilating vast amounts of information and
they are rarely, if ever, blessed by only one disturbance.
Thus, it appecars that the assumption of partial adjustment
makes a good deal of sense.

4Tsiang (1975) uses the same approximation. It is
preferable to have interest being paid on desired (rather
than actual) holdings, as we have done, since we can then
approximate the change in the interest payment flow due
to changes in desired holdings. This would be impossi-
ble with interest payments on last period's holdings,
since the latter do not change.

5The transformation of the (Bz) term is as follows.
Let
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B
- 2,-1
Wa,-1 = Ry T2
pefore the exchange rate change and
B
_ 2,-1
W2 = R + F2,—l

afterwards. In order to reattain portfolio balance,
foreign investors will set

By, -1

B + F

or

B2 = (R_l wZ,-l + (R-R_I)FZ’_l)d)2 .
6As the notation suggests, we are considering a
situation in which the change in the level of the exchange
rate has no cffect on the expected rate of change, R¥*.
In general, R* can be expected to vary when R changes,

and we shall consider this case momentarily.

7Foreign assetholders incur a capital loss on the
domestic assets they hold equal to ¢,W, _ times the de-
crease in the foreign currency value o%'t%e domestic
currency. In order to reattain portfolio balance, they
will increase their holdings of domestic assets by
(1-¢.) times the capital loss. It is this increased
holdings of domestic assets that accounts for the inter-
est payment outflow.

8The dependence of capital flows on the latter three
variables arises from the dependence of the ¢ functions
on these variables.

9Note that this expression is obtained without as-
suming that R = R_,. Those who wish to verify this re-
sult should recall that R_,W + (R-R,)F = B
-172,-1 1’°2,-1 2,-1

; RFz,—l = RW2 and Wl'._1 + (R-R-l)Fl,—l = Bl,-l + RFl,-l =
1°

lOEventually, the stock-adjustment effect will
dwindle and be overwhelmed by the flow effect. However,
we are only concerned with the very short run here since
we want a capital account specification for our one-
period, Phillips' curve model. Finally, note that, in
the short run, we have overstated this flow effect by
having interest paid on desired holdings.
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11Morton (1970) notes these effects and comes to the
same conclusions as to the signs of Bkrl and B, 2 in the
short run.

12Again, note that we are not assuming that R = R

Sce footnote 9 for assistance in the derivation of equa=
tion (5.16).

l3Adaptive expectations originated with Cagan
(1956) . See also Foley and Sidrauski (1971) for more

on this subject.

14In the language of the recent Rambouillet Con-
ference, monetary authorities are empowered to prevent
"erratic" fluctuations in exchange rates. If these
authorities can convince capital transactors that they
will intervene to keep exchange rates close to some
levels (or trends), then the capital transactors will
proceed to displace these authorities as the stabilizing
force in the market. This is actually what we may be
seeing today.

lSThis evolution may be due to central bankers'

fear of floating rates, the so-called havoc that float-
ing produces for traders (who ignore the forward market),
the notion that floating destroys the incentive for a
firm control of the money supply, etc. Although all of
these arguments are open to criticism, they may nonethe-
less be the basis for the recent move to legitimize
intervention.
R*
16 A R_3By

Actually, the second term should read —_—

In following the practice of the last chapter, 5e have
set R = 1.

17Indsed, the results of the last chapter are only
valid if BX = 0, that is, if expectations are suffi-
ciently elastic as to render

R

arx _ ~ (By)gre=0

O9R R* :
By

18In particular, the assumption that the foreign
exchange market is stable implies that

T R _ _oT R R*
-B, + By =-B + (By) *A R_{ B >0

dR*=0 1
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or, in words, a devaluation must improve the balance of
payments. Until the end of this section we shall assume
that the Marshall-Lerner conditions hold (8T < 0). The
above equation implies an upper limit on A, "and this
limit, \*, is equal to:

T R
By = (Bp)gre=g
R -
R_; By

19This relationship follows automatically given that
the matrix for the fixed-rate system (in Appendix B) has
a third column of (0,0,1,0,0).

20(—51%) R represents the value of the multiplier

dA2 Bk=0
when BR = 0 or, in other words, it is the value of this
multipfier in the model of Chapter IV. Note that we are
referring to the absolute values of these multipliers,

since their signs are ambiguous.

21See equation (4.23) and the ensuing argument.

220f course, it does not matter what A is as long
as By is positive.

23When BR is infinite, dR/dX = 0, where X repre-
sents any dis%urbance. In this case we can show that
dp /dAg = (dpl/dA9) , where the former multiplier is
from equation (5.50 and the latter is the fixed-rate
multiplier from equation (B.2) of Appendix B. An ex-
amination of equation (B.2) implies that we can express
equation (5.20) as:

! “1BR 5 (dpl) (Adpl) )

— = B ——— + ——— -
s} A k "2 o’'B o) R* _

aa, 3 da, da; By =0

Dividing the numerator and denominator of the right-
hand side of Bﬁ and then letting Bg + « implies that:

dp; 1(dp1) A o (dpl)
o A o'p "2 o'p )
a3 2 an$ dng

Thus, the transmission effect is the same regardless of
the identity of the group that is fixing the exchange
rateR Using this method, it is possible to show that,
if By * then dpl/dx = (dpl/dx)B, where X represents
any e€xogenous distlrbance.



- 136 -

24See footnote 15.

25This is so because the denominator would still be
negative, while the change in the sign of BE could alter
the sign of the numerator.

26This may well have been the case during Canada's
experimentation with flexible rates (1950-1962) .

27This is no reason why T should equal m,, since
the variables represent expectations by different groups
who are functioning in different markets.

28B\ote that 3R*/9R = O.

29All of the exogenous foreign disturbances that we
have studied have tended to increase the foreign infla-
tion rate and income level. If g, rose and Y fell
(e.g., if the foreign Phillips' curve were to“shift), then
it is possible that the balance of trade would decline.

30For explanations of rational expectations, see
Muth (1961), Sargent (1973) and Sargent and Wallace
(1973, 1975).

3lThere are many articles that point to this conclu-
sion. For example, see Richardson (197la) or Stern
(1973, Ch. 8).

32Just as a creditor will lend in two markets to
maximize yield subject to risk, a debtor will borrow in
both markets to minimize cost subject to risk.

33‘I‘his result can be generated by using the approach
of Section 5.1. A consideration of direct investment in
country one by the firms based in country two would not
alter these signs (just as in the case of portfolio in-
vestment by foreigners).



CHAPTER VI
CONCLUSTONS AND COMMENTS

This completes our analysis of the transmission of
inflation in the short run. In the first three chapters
of this study, we outlined two contradicting views on the
transmission of inflation under flexible exchange rates.
The first and most popular view is that flexible rates
provide complete insulation from foreign inflation. This
argument is based on two short-run models, namely the
small-open-economy model and the Metzler-Machlup foreign-
repercussions model. Both of these models were found to
be inappropriate for the study of the transmission of
inflation. The former model assumes that all foreign
economic variables are indevendent among themselves and,
consequently, can only analyze exogenous foreign infla-
tion. Given the absence of money markets, the latter
model is unstable in a full-employment, flexible exchange-
rate situation and, therefore, it is unsuitable for an
investigation of the transmission process. However, in
Chapter 11I, we saw that the addition of money markets

led to the possibility of transmission under flexible

exchange rates.
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The second view, held by several specialists in in-
ternational economics and stated by Dornbusch (1975, p.
148), is that

Flexible rates will not insulate a country
against real disturbances originating abroad, nor
will they insulate a country against foreign mone-
tary disturbances since the latter will, at least
in the short run, exert real effects. Capital
mobility will ensure the transmission of monetary
disturbances....

The basis for this argument is the foreign repercussions
model with money markets, or, in other words, the model
of Chapter III.l Two basic problems with this model are:
(a) the lack of a supply side (i.e., the aggregate sup-
ply curve is either vertical or horizontal); and (b) the
absence of capital movements based on variations in the
level and expected rate of change of the exchange rate.
In Chapters IV and V, we attempted to remedy these prob-
lems by allowing for an inflation~unemployment trade-off
and by developing a stock-adjustment model of capital
flows under flexible exchange rates.

Several basic conclusions emerge from our analysis.
First, as mentioned above, the small-open-economy model
is unsuitable for an investigation of the transmission
of inflation. Second, there can be no theoretical pre-
sumption that flexible exchange rates insulate an economy
from foreign inflation in the short run. Instead, the

direction and magnitude of the transmission effect de-

pend primarily on: (a) the cause of the increase in the
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foreign inflation rate; (b) the international mobility

of capital; (c) the employment situation at home and
abroad; and (d) the manner in which speculators form
their expectations of the future spot rate. Third,

when capital is mobile, it is possible that the trans-
mission of inflation will be greater under flexible

than under fixed exchange rates. This possibility, which
arises when increased foreign inflation is caused by ex-
pansionary fiscal policy abroad, is due to the direction-
ally-uncertain impact of fiscal policy on the exchange
rate. Fourth, and contrary to the proponents of the
second view (i.e., Mundell, Krueger, Fleming, etc.), there
will be transmission even when capital is immobile and
the terms of trade does not affect absorption. This re-
sult stems from our inclusion of the role of the price

of imported inputs in the determination of domestic goods'
prices. Although armchair empiricisim is by no means
conclusive, it appears that the current oil crisis pro-
vides a good example of cost-induced transmission and
renders our theory more descriptive of reality than its
Mundellian alternative. Moreover, the inclusion of im-
ported inputs implies a fifth conclusion that is also

at variance with the literature, to wit, that the size

of the exchange rate change necessary to restore balance-
of -payments equilibrium affects the magnitude of the

transmission effect. Sixth, when capital movements
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based on speculative motives and exchange rate changes
arc considered, the transmission process becomes more
complex. However, given the different formulations of
exchange-rate expectations that were considered in the
text, there can still be no presumption that the trans-
mission effect will be zero under flexible rates.

The model used to arrive at these conclusions em-
ployed several restrictive assumptions. The most seri-
ous stricture placed on the generality of our conclusions
is the single period framework. Consequently, in the
Phillips' curve model, we are confined to an examination
of the impact effects of economic disturbances. How-
ever, all of the changes considered in the text give
rise to feedbacks in future periods and, although they
may be important, our model cannot analyze them. More
importantly, when trying to incorporate speculative
capital movements, we discovered that this one-period
restriction prevented us from examining the case of ra-
tional expectations. Despite these limitations, we
chose to investigate this model since its direct com-
parability with the Turnovsky-Kaspura model enabled us
to underscore the deficiency of the small-open-economy
model in the analysis of the transmission process.

A related limitation, common to most models of in-

ternational finance, is the assumption that the balances
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of payments, of trade, and on the capital account are

all initially equal to zero. The consequent limitation
of our results to a neighborhood of this initial posi-
tion is, perhaps, not too serious since we are only deal-
ing with a one-period model. Another limitation, also
found in the literature, is the assumption that, with
flexible rates, the exchange rate adjusts instantaneously
to eliminate any surplus or deficit in the balance of
payments. We made this assumption in order to retain as
much comparability as possible with the literature. It
should be quite obvious that, if the exchange rate ad-
justs with a lag, even simple models will predict the
presence of a transmission mechanism under flexible
rates. Our more traditional assumption concerning ex-
change-rate adjustment emphasizes the other factors that
will effect the transmission of inflation.

Both the conclusions and the limitations of our
model provide a number of suqggestions for future research
on the transmission of inflation. On the theoretical
side, it is most important to extend the Phillips' curve
model beyond a single period. As implied above, such an
extension would permit us to examine feedback effects
and also to incorporate more sophisticated methods of the
formation of exchange-rate expectations, such as rational
expectations. Moreover, now that we understand the trans-

mission process with instantaneous exchange-rate adjustment,
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we could allow for lags in the adjustment of this vari-
able. This latter suggestion is extremely important for
empirical investigations of the transmission process.

Another desirable theoretical extension would be to
account for the phenomenon of diversified currency hold-
ings. As Chen (1973) points out, there is an incentive
for the citizens of each country to hold domestic and
foreign currencies, both for transactions and precau-
tionary reasons. This incentive, although evident in a
fixed exchange-rate system, will be pronounced in a flex-
ible-rate system.2 With diversified currency holdings,
the exchange rate will directly determine both balance
of payments and money-market equilibrium and thus fur-
ther reduce the possibility that exchange-rate changes
will nullify the domestic effect of foreign inflation.
Moreover, as Richardson (1975, pp. 13-16) notes, trans-
mission based on diversified currency holdings will con-
tinue in the long run since it is based on the attainment
of an equilibrium condition.3 Thus it should be inter-
esting to integrate diversified currency holdings with
short-, intermediate-, and long-run models of the balance
of payments.

The model investigated in Chapters IV and V should
provide a good basis for the empirical investigation of
the transmission of inflation. As indicated in Chapter

IV, Kwack (1975) has already tested an equation similar
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to our Phillips' curve relation and found that import
prices are an important determinant of domestic prices.
In a disaggregated, general equilibrium framework,
Helliwell (1974) linked the Canadian quarterly model,
RDX2, to the MPS model of the United States and found
transmission effects similar to those described in Chap-
ter IV.4 However, both his model and ours (in the fourth
chapter) neglect the role of changes in the level and
expected rate of change of the exchange rate in the de-
termination of capital flows. Yet, in Chapter V it be-
came clear that changes in both of these variables have
definite effects on capital flows and, thus, on the
direction and magnitude of the transmission effect.
Consequently, effort should be directed at an empirical
specification of the capital movements in a flexible ex-
change-rate world. Special attention should be paid to
tests of alternative hypotheses concerning the formation
of the expected future spot rate by capital transactors.
some time and effort might be saved by consulting the
literature on the stock market, since this market bears
great resemblance to the foreign exchange market.

In conclusion, we should emphasize that our study
does not detract from the argument in favor of flexible
exchange rates. That argument is quite properly based
upon the guestion of the allocative efficiency of a

flexible exchange-rate system. The extent of the
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transmission of inflation or, more generally, of eco-
nomic disturbances, cannot be a criterion for the choice
between fixed and flexible exchange-rate systems since
it is not possible to know the nature of these distur-
bances. Instead, our study is important for its illus-
tration of the necessity of stabilization policies to

of fsct foreign cconomic disturbances in a flexible ex-
change-rate system. Our theoretical research merely
provides the direction in which these policies should be
applicd. Fmpirical work is clearly needed to provide
policymakers with the requisite information required to

implement these policies with greater assurance.



- 145 -

Footnotes

lHowever, it is possible that Dornbusch is assuming
Keynesian neutral monetary policy. See Chapter III for
more on this subject.

2As Chen indicates, the Eurodollar market did
develop under the Bretton Woods system. However, with
flexible rates, the possibly "... wider short-term vari-
ations in the real value of domestic money...would force
upon the citizen the need to diversify currency holdings.”

(Chen, 1973, p. 108.)

3On the other hand, transmission due to different
lags in adjustment will, of course, disappear in a long-
run framework.

4See Helliwell et al. (1971) and Helliwell and
Maxwell (1974) for a description of RDX2. Ando and
Modigliani (1975) provide a description of the current
MPS model.
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APPENDIX A
THE PHILLIPS' CURVE EQUATIONS

In this appendix we derive the Phillips' curve
equation (4.6) for country one. The derivation of equa-
tion (4.7) for country two is analogous to that pre-
sented below and hence is omitted.

Let the production of good one be given by the ag-

gregate production function

Y, = F(L,M,K) (A.1)
where
L = the quantity of labor;
M = the gquantity of good two (the imported input);
K = the fixed capital stock;

F = the aggregate production function, homogeneous

of degree one.

Assuming that inputs are purchased competitively and

that the output market is competitive, it follows that:1
W = Pl FL (A.2)
RQ1 = Pl FM (A.3)

where

W = the price of labor, or the wage rate, and
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where subscripts denote partial derivatives (e.g.,

F. = dF/3L, etc). Differentiating equations (A.l) to

L
(r.3) and solving for dPl yields:

1. - P1|F|le (F. Fum~Fym Fru’
= - aw
1 Y Y
(Fy Frp = Fr Fm)
dRrQ (A.4)
Y 1
where
|F|=F , F,, - F 2 5 0
LL “MM LM !
_ _p2 _ p2 2
Y = -Fy Fr o Fi Fym * 2 Fry Fp Fy > o .

This equation implicitly defines an aggregate supply
curve where the supply price is an increasing function
of output, the wage rate, and the domestic price of

foreign imports. Thus, we have:

P, = h(Yl,W,RQl) . (A.5)

1

However, the same equation (A.4) also suggests that

dp, = j(le,dW,dRQl) . (A.6)

Letting the differentials (dPl, le,'dW, dRQl) be ap-
proximated by (Pl_Pl,-l’ Y=Yy, W-W_,, RQl_RQI,—l)

respectively, and considering the relationship between
the change in wages and unemployment noted in footnote

7, Chapter IV, implies that we can write
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1+p1 = fl (Yl"Yl, R(1+ql)l "1) ’ (A.7)

or, in other words, equation (4.6).

This derivation of the Phillips' curve equation
supports the statement, made in Chapter IV, concerning
the equivalency of the aggregate supply curve approach
and the Phillips' curve approach. Moreover, since the
aggregate production function (equation (A.1l)) is im-
plicit in the Phillips' curve relation, we can prove that
nyr the elasticity of the inflation rate of domestically-
produced goods with respect to the import inflation rate,
is less than unity. For in the general, n-input case,

we can write equation (A.l) as:

Y, = F(Vl,Vz,...,Vn) . (A.8)

1

Imposing the zero-profit condition implies that

= 2
i 1
where
ki = the price of the ith factor.

Differentiating equation (A.9) yields:

=

dp v, dk, k.  V./Y
P_l_=;;13_1_yik—l-+z—-1-z——l—idk. . (A.10)
1 1 PhiYr ki P ]

If the production function is homogeneous of degree one,

then the second term is zero and it follows that the
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elasticity of output price with respect to the price of
any input is less than unity.3 Since equation (A.10)
could be interpreted as was equation (A.6), it follows

that ny <1 fori=1,2.
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ggptnotes

: lNote that we have said nothing about the supply
side of the labor market. This omission is intentional
since it allows us to assume a Phillips' curve relation.

2All first and cross-partial derivatives are assumed
to be positive, while the second derivatives (F. ., FMM)
are assumed to be negative. These assumptions imply
that y is positive. |F| is assumed to be positive or,
in other words, the production function is strictly con-
cave and the second-order conditions for a profit maxi-
mum hold. See Henderson and Quandt (1971, Ch. 3).

3To prove that the second term of equation (A.10) is

egual to zero, minimize cost subject to the roduction func-
tion constraint. One of the first-order con itions is,

of course, that Y, = F(Vl,v ""'Vn)' If F is homogeneous
of degree one, thén this calfi be written as:
ViV Vo, _
F(T,Y—-,...,Y—"’) =1 .
1 71 1
Differentiation of this equation yields:
9(V./Y.)
i ———%Eui- dky =0 .
i J 3

k.
Since F‘i = ﬁi' the statement in the text follows.
1
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APPENDIX B
SOME TRANSMISSION MULTIPLIERS

in Chapter IV, reference was made to several multi-
pliers that were not included there. It is the purpose of
this appencix to provide these multipliers. Section one
deals with the fixed exchange rate system, while section

two is based on the assumption that the exchange rate is

flexible.

A.1 Transmission Under Fixed Exchange Rates

In order to obtain the transmission multipliers with
dR = 0, the balance of payments, B, must replace the ex-
change rate as an endogenous variable in equations
(4.15)—(4.19). Differentiating these equations yields
(4.15a)—(4.19a) with the third column of the left-hand
side subtracted from each side of the equations. Its
former position on the left-hand side is taken by the
column vector (0,0,1,0,0,)dB. To obtain the sign of the
determinant of coefficients, or A2, we merely repeat the
procedure employed in the text. Equation (4.17b} is

then replaced by

0 = —Bt( ) - Bk( ) + B ’ (4.17c)

2 now represents the partitioned left-hand
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side of the system, with the dimensions of the submatrices

being: 02 -2 x 2; D2 - 2 x 3; E2 - 3 x 2; F2 - 3 x 3.
1

Since |C2 - D, FZ- E2| must be positive for stability
and |F| = 1 - £,,f
1

227 it follows that A2 =

Cc, - D, F, " E F is also positive. Assuming sta-
2 2 "2 2 2

bility, the transmission multipliers and their signs are:

dp; 3 £ (A]+By) .
an$ 2 1
dp . M dp

lo _ A2 2s g > 0 (B.2)
am,2 da
dp
—1 _ 9 (B.3)
an®

K
dp a f

l - I— - ~ 1 - ~ ll T T ~
—5 = 7 i ®y £158) * Tog, (A1*A))) *+ spfyy)
as M1 1

(B.4)

which is ambiguous.
The economic justification for these multipliers is
supplied in the text. The reader should observe that the

mobility of capital does not enter into any of these ex-

pressions.

A.2 Flexible Exchange Rates

Certain statements were made in the text concerning
the impact of various exogenous disturbances on the level

of income. The multipliers which substantiate these



cffects are as follows:

ay + + S I
—2 = L)y gm0
dA2 Y+
B -. Py = Py 1 P1
+ (,1_+ql)f12(—1+nz) (—mznk +n121\1 +Bk 1\1 )
- . dy- Py + - qq
- (14-(11)f12 213} i\]‘ «f-(l+pl)f22(ul--l)szk
- —lli . Y2 ;;; 'I‘
b)) (L=ng) (A48 (A48, )] (B.5)
dY 4+ p -

1 _ -1 B 1 _ _ T
-1“1\_6 = 7;--{(1-“11)( T+n,) fq,myN, bo(l-n,) {1 ny)mynl
(

2 -

Hk--O (B.6)
day + oM T p “p
1 =1 : 1 25, _ 1 1
= = Ku[(1+ql)f]2( ]+n2)(A2 ( mznk +m2A1 )
dr,
25
. pl - . Mzg
+ I\] (r;2+n|2)nk }
+ M, M.
2s. .0 28 T LT
4 o ;
+ H?)(l u1)(m I\]I\2 +B, (sZ(A1+rt)
+ (A #TA[)))] . (B.7)
"Y1 5 + Mas: P1
— = (k) £y =1k )m, I\? A
M 1
21
B, =0 - ,
k 7 MZS

+ (1—n2)(l-n1)qulA2 ) (B.8)
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dy ' T p.. g - q
1 _ -1 - P11 _ ~ 41, 7T, .7
gga =3 {(l+ql)f21Al A2 + f21( 1+n1)A2 (Al+Bt)
k
- ~a

+ (1+py) £y, (1=n;)mym,

T 2Py~ Py
+ (l+ql)f12(-l+n2)(m2}\l +32Al )

+ + -

+ (1-n,) (1-n)) (m, (AD+A]) + s, (A]

+BL) ] . (B.9)

Despite the seceming complexity of these multipli-
crs, their interpretation foilows rather easily. For
example, when capital is mobile, an increase in foreign
government spending produces ambiguous effects on the
level of domestic income. The deterioration of the capi-
tal account caused by the increased income level and in-
flation rate abroad dampens the appreciation of the ex-
change rate and thus acts to increase the domestic in-
come level and inflation rate. However, the latter
occurrence will tend to raise the domestic interest rate
and thus allows for the possibility of a lower income
level at home. Also, as we see in equation (A.5), the
terms of trade effect on absorption operates in the
direction of lower income.

On the other hand, if capital is immobile, as in
equation (A.6), then we expect that the level of domes-
tic income will increase. In this case the trade balance
is held at zero and the domestic interest rate is lower

due to decreased inflation at home. Consequently, if we
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neglect the terms of trade effect on absorption, the
level of domestic income will be higher.

Given either an exogenous increase in the foreign
money supply or a change in taste in favor of the home
country's securities, we see in equations (A.7)—(A.9)
that the level of domestic income would tend to decrease
werc it not for the effect of the lower domestic infla-
tion rate on the domestic interest rate. However, des-
pite the ambiguities of these income multipliers (A.5),
(A.7) and (A.9), we are now in a position to understand
how it was possible for the argument in the text to pro-
ceed as if these signs were determinate. For any dis-
turbance which initially tends to lower income and in-
flation at home could not possibly render the latter vari-
jable ambiguous due to ambiguities in the former. 1In
other words, even if income is higher in equilibrium, it
is only because of the monetary feedback of a lower in-
flation rate. Obviously, the inflation rate has to be-
lower in order to produce this feedback. Thus the omis-
sion of this feedback in the text is justified as its
inclusion does not alter the results.

As the reader may have noted, the multiplier repre-
senting the effect of an improvement in the balance of
trade on the level of domestic income has been omitted.
In the case of capital mobility, this omission is justi-
fied due to the length of this expression and its am-

biguity. Moreover, as the cffects of such a change on
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the rate of inflation are also ambiguous, there is noth-
ing to be gained by the inclusion of the former. In the
case of capital immobility, the income multiplier is am-
biguous due to the monetary feedback. The interested

rcader may verify this statement.
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