International Transactidns and
Domestic Cyclical Behavior

Jae Wan Chung*

1. Introducﬁon

By analogy with the phenomenon of “induced vibration” in phy-
sics, international transactions should affect domestic cyclical fluctua-
tions and economic stability via two international economic channels:
the market for goods and services, and capital flows. Clearly, this
mechanism of international relationships is. dependent upon the pro-
per functioning of these channels. Much attention has recently been
given to theoretical and empirical investigations in this area.! But as
far as we know, no satisfactory efforts have been made to explore the
relationships between international transactions and economic stability
and fluctuations in a dynamic context.

The purpose of this paper is to examine the unilateral dynamm
effects of the international transactions of both goods and services
and capital of seven developed countries (Canada, France, Germany,
Italy, Japan, the Netherlands, and the United Kingdom) in relation
to the United States by making monetary and external factors integral
parts of the Hansen-Samuelson interaction model, More specifically,
this paper focuses on the effects of parameters associated with the
external sector on the critical values for domestic stability and oscil-
lation, which indicate to what degree the cyclical fluctuations and
instability in a country is indigenous or imported. Two-stage least
squares is employed to estimate five simultaneous equations together

°The author is assistant professor of economics, George Mason University, The
author is indebted to his colleagues, James T. Bemmett and William P. Snavely for
helpful comments. Any remaining errors are, however, the sole responsibility of the
author. This study was supported by a research grant from the University,

1 The theory of the international transmission of cyclical fluctuations has been
dealt with by means of the LINK system. However, the application of LINK medels
is based on the static multiplier concept. See Ball (1973) and Hickman (1974},
pp. 201-231.
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with two equilibrium conditions for the real and monetary sectors and
a definition in the foreign sector for each country. The empirical
results for the sample period, which covers the early 1950’s through
1973 (the years from 1950 to 1973 for Canada and the Netherlands,
from 19531 to 1973 for France, Germany, Italy and the United King-
dom, and from 1953 to 1973 for Janan), are, in general, quite satis-
factory for all countries. In particular, the parameter estimates for
the foreign sector are significant and consistent with the postulated
hypotheses, which suggests that some of the external parameters
played a substantial role in dampening the cyclical fluctuations and
instability, while others exhibited a strong influence in accelerating
the degree of fluctuation and instability.

Tht remainder of this paper consists of three sections and two
appendices. The following section is concerned with three macro-
sectors from which a second-order difference equation is derived. The
third section presents empirical results for the various countries. Con-
cluding remarks are given in the last section. Finally, the derivation
of the second-order difference equation and the sources of the data
are shown in appendices I and II, respectively.

II. Formulation of the Basic Theoretical Model

The basic theoretical model from which the second-order differ-
ence equation is derived can be specified as follows:?

The real sector

Comaytay Y ta,Y  dep (0<a and a,<D (1)

L=Bo+8 (Y=Y P+, (Y =Y g —hgiptey (2)
(8;, 8, and B>>0)

G=G, (3)

Y =C G I+ X, — (M+ M) 4)

The monetary sector

2 The classification of the theoretical model is basically similar to the classification
employed in Stern (1973), pp. 313-314, At the end of the theoretical equations {1}, (2},
{5), (8), and (11), there are disturbance terms {the ¢’s} which include the correspond-
ing lagged dependent variables and all of the other exogeneous variables includ-
ed in 3 specific equation, They should not be confused with the disturbance terms
in the empirical model.
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Md =&, +& Yt+r2 t—1 3it+e3t

My =M,

Mdt:Mst

The foreign sector

where

M=8,48Y (+8,Y, -tey
M, =M,

X=X,

Fi= po+plYt+p2Yt l+p3l Fegy
F‘t:FO

B=X,— (M +M) + (F +F))

Endogeneous variables:

Y= Gross_ national product

C=Private consumption

I =Private investment

My =Demand for money

M=Imports from the United States
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(6 5y and 500 (5)
(6)

(7)

@<, and 8,<1) (8)
(9)
(10)
(01, pgr 05, and p,>0) (11)
(12)
(13)

F=Net capital inflow from the United States
B=Balance of payments
i =Rate of interest

Exogeneous variables:

G=CGovernment expenditures

M, =Supply of money
M =Imports from areas other than the United States

X=Exports to the United States

F =Net capital inflow from areas other than the United States
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The real sector (including import and export functions, which
are classified in the foreign sector for convenience) and the monetary
sector are basically specified in terms of the conventional Keynesian
system. Taxes and inventories, however, are not considered because
of lack of data. Money supply is treated as an exogeneous variable to
reduce complexity. In the capital flow model, income-sensitive capital
movements are incorporated in the model on the basis of the theoreti-
cal point of view of Johnson (1968), Baggott and Flanders (1969),
and on empirical confirmation by Rhomberg (1964}, Caves and Reu-
ber (1971), and Miller and Whitman (1970).

The model contains thirteen equations and thirteen varfables (i.e.,
Y,C G IiM,M,MMX F,F and B), ignoring the lagged
variables.

From equations (1) through (13), the following second-order
difference equation may be derived:3

Y, o-IYy  +0Y =4 {14)

t+2 t

where

F=tay=F By =0y B3 (sgmr) /gt Gy —p)) /gl s
(h—a;— B, +8;+B5ln/k3)]

Ty thalleg/ng) +(py=8y)/0g) 1/T1—a) =B +3) +B3lr) /rg)]

A=conitant tefm.

Regarding the values of the characteristic roots, the following
three possible cases can be examined: (1) [—ri2s40, (2) [-m2=un,
and (- '12<4l. For each of the first two cases, two distinct real roots

are obtained, yielding the non-oscillatory pattem, and conjugate com-
plex roots are obtained in the third case, implying oscillation. In addi-

tion, stability exists if vZ7<\1 . For our purposes, it sufficies to confine

attention to the question of how the critical values for the conditions
of oscillation and stability are affected by inclusion of the foreign
sectors. Obviously, with otler parameters held constant, the higher

8, and fy are, and the lower #; and ?3 are, the greater is the possi-

3 The derivation of equation {14) is shown in Appendix 1.
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bility of oscillation, and vice versa. On the other hand, the higher
8;and 3, are, and the lower #; is, the greater is the possibility of

stability, and vice versa. The role of 9; in the condition of oscillation
is not clear because it appears on both sides of the inequality and
has the same sign on each side. -

IlIl. Estimation of the Model

The foregoing theoretical equations, (1), {(2), (5), (8), and (11)
were estimated by two-stage least squares. The data were gathered
from the IMF (GNP accounts, demand for and supply of money,
domestic and import prices, interest rates, the spot foreign exchange
- rates), the U.S. Bureau of the Census (imports from and exports to
the US.), the U.S. Bureau of Economic Analysis (long-term. capital
movements) and the Board of Governors of the Federal Reserve Sys-
tem (short-term capital flows). A detailed discussion of the nature
and sources of the data may be found in Appendix II.

The methodology for estimation is briefly discussed below and is
followed by the empirical analysis. :

(a) Specification of the Price Variables

Domestic and import prices are included in the regression equa-
tion as a linear deflation device. But since they are treated as exo-
geneous variables within the system of equations, these variables
are included with a one-period lag.* Furthermore, as pointed out by
Krause (1970), one of the essential ingredients in a portfolio shift
between foreign and domestic assets is the difference in risk. The
foreign exchange rate is employed as a proxy for such risk and is
introduced in the model of capital mobility. However, the exchange
rate was also treated as an exogeneous variable reflecting, basically,
the fixed exchange rate system in existence for most of the peried
since the establishment of the LM.F, ‘

{b) 2SLS Instruments and Identificatio-n :

All of the exogeneous variables listed on page 4, including the
first-order lagged variables, were used as instruments in the 2SLS
estimation procedure. Each structural equation system (equations
(1) and (2} in the real sector, equation (5) in the monetary sector,
and equations (8) and (11) in the foreign sector) was examined
separately to determine its identifiability by the order condition and
was found to be identified with or without the lagged -variables.
The stochastic components of two major explanatory variables, Y,

and 1 associated with the disturbance term were purged at the

4 See Chow (1967} pp. 5. -
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first stage with repect to the predetermined variables.

(¢) The Lag Struuctures

As shown in the footnote for Table 2, the typical Koyck lag
technique or its variant was applied to all of the regression equations.
It is common practice to give the first Y, the major explanatory variable
for the entire equation system in this paper, the greatest weight
and all subsequent distributions the declining geometric sequence.
Since the objective of this paper is to study relationships only be-
tween the United States and the seven developed countries, and
not among those seven developed countris, the lag structures may
be varied from country to country and function to function. In fact,
the variants of Koyck lag were often used in this paper.

The estimates of the structural coefficients for each country
are shown in Table 1. The summary statistics for goodness of fit in-
dicate that the overall performance of the model is quite satisfactory.
Most of the individual tests for the parameter estimates (t-statistics)
and all of the joint tests (F-statistics) reject the null hypothesis
(H,: coefficients=0 against H,: coeflicients-+0) at either the 5 or
10 per cent level of significance. Neither the d- nor the L-statistics
suggested the presence of autocorrelation among the residuals. The
hypotheses converting the Koyck distributed lag and its variants
were upheld. The final selection of the lag structure for a specific
function in a particular country was made on empirical grounds.
Whether or not the applied lag structure was the Koyck type or its
variant did not significantly influence the empirical results for the
income variable (Y). However, there was not sufficient evidence to
substantiate a distributed lag mechanism for the rate of interest in
equations (2), (5), and (11). Therefore, the lag structure for these
equations was successively modified until the coefficients of the
GNP and the rate of interest turned out to be statistically significant.
Summaries of the results, including notes on the methods of com-
puting the long-run parameters for the statistically significant terms
—those with a tratio greater than one, are presented below in

Table 2.

The characteristic equations constructed by substituting the
estimated parameters presented in Table 2 into the formulas of
rand Ir of equation (14) for each country are stated as follows:

Canada b*+1.539b—0.504=0 (15)
France b2—0.047b-+1.644=0 (18)
Germany b*—0.617b+0.474=0 (17)
Italy h2—3.000b+1.971=0 (18)
Japan b*+0.025b+0.129=0 (19)
Netherlands - b%+0.569b—0.574=0 (20)

U. K. b?—0.841b+0.404=0 (21)
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On the basis of equations (15) through (21), we can examine the
various types of characteristic roots and their corresponding implica-
tions, Canada and Italy exhibited distinct real roots, while France,
Germany, Japan, the Netherlands, and the United Kingdom showed
complex roots. The implications of the two different types of roots
are self-évident. The former countries experienced a non-oscillatory
time path, whereas the latter countries encountered an oscillatory
pattern. On the other hand, Canada exhibited convergence without
“oscillation, while Germany, Japan, the Netherlands, and the United
Kingdom evidenced oscillaeion with a dampened - amplitude in ap-
proaching the equilibrium level. This implies that those countries -
maintained economic stability in the face of rapid growth during
the post-World War II period. Only two countries, France and
Italy, experienced instability during this period. France underwent
a divergent pattern with oscillation, and Italy showed a divergence
without oscillation, '

The external parameters listed in Table 2 indicate to what de-
gree the domestic cyclical fluctuations and instability in a country

_is influenced by the foreign sector. Since #; and 72 turned out to be

exceedingly small in all countries, the cyclical fluctuaitons in the
countries other than Canada and Italy cannot be attributed very

much to these parameters, but are due to the low 7| and #3 instead.
However, the non-oscillatory pattern in Canada and Italy was sub-
stantially influenced by the small 3; and ¢;, but not by the small ¢| '
and #3 . The movement towards stability was clearly inhibited due

to the small 5; and 53, while the small P2 had the effect of reducing :

instability in France and Italy. In Canada, Germany, Japan, the
Netherlands, and the United Kingdom, convergence was accelerated

by a small ¢, while small values of #; and 3, dampened this frend.

IV. Concluding Remarks

The analysis of the conditions for stability and oscillation, con-
ducted within the context of second-order difference equations for
seven developed countries, exhibits considerable evidence that inter-
national transactions have a strong impact on domestic cyclical fluc-
tuations and instability. '

The above empirical results are based on the assumption of no
foreign repercussions and are limited to the developed countries.
While the findings are, as such, partial, they do shed light on the con-
troversy over the origin of cyclical fluctuations and instability. Any
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theory which purports to explain the major causes of domestic cycli-
cal behavior, whether in terms of indigenous or foreign economic con-
ditions, must take into account the impact of dynamic external para-
meters.

Finally, the cyclical behavior of an individual country, described
in this paper, should not be construed as the ultimate pattemn experi-
enced by that country during the sample period. This paper discusses
individual eydlical fluctuations and stability only in relation with the
United States.

Appendix I

Derivation of the Second-order Difference Equation
From equation (1) through (4) and (8) through (10), we derive .

the following equation (22):
Yi=a¥, | -BY, ,-citu, (22)

where a=[loy=f1+f—0P /(- ay~f43))]
b=[8y/ (l—a) -8 +3))]
Cﬁ[ﬁS/{l-al—ﬂlHl)j

It  =a composite term containing all of the exogenous

variables in the real sector. _
We obtain equation (23) by substituting equations (5) and (6)
into equation (7), and by substracting the resulting equation, which

has a one period lag, from the same equation written without the lag:
it=dYt+ethl—fYt_2+it_1+u2t {23)
where  4_ (g /2 '
e=[ (rzﬁrl)/xs:l
f= (‘2/‘3} .
2t =a composite term containing all of the exogenous
variables in the monetary sector.
Substituting equations (8) through (12) into equation (13), we have
' o1 =8Yp mBYy ptuy (24)

where
g:[('sl'_‘nol}/ﬁ4]

h=[(e,~8,)/p,]
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From equations (22), (23) and (24), we get equation (14).

Variable

Appendix IX

Data Sources

Definition®

Source?

oo

Gross national product

Private consumption

* Private investment

Government expenditures

Domestic price index

Import price index

Demand for money

Supply of money

Imports from the United States
Imports from areas other than the U.S.

It was computed by subtracting imports from
the U.S. from the total imports.

Exports to the United States
Net capital inflow

It is defined as the difference between the sum
of short-term (the short-term claims as report-
ed by banks in the United States) and long-
term (the U.S. direct investment) inflows and
the corresponding outflows for each country.
However, since the data for the long-term out-
flows to the United States and the rest of the
world from each country are not available for
most of the countries, only the total capital in-
flows (both short-term and long-term) from
the United States were used.

Rate of interest

The rate of government bond yield was used
for Canada, France, Italy, the Netherlands and
the United Kingdom, while the call money rate

RO B bt b b b b e P
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was employed for Germany and the discount
rate for Japan,

r Foreign exchange rate (spot rate) 1

8Al] data are annual time serfes covering the years from 1850 to 1973
for Canada and the Netherlands, from 1951 to 1973 for France, Germany,
Italy and the United Kingdom, and from 1953 to 1973 for Jepan. They are
expressed in terms of U.S. dollars,

bThe data sources are

1. IMF, Interngtional Financial Statistics
U.S. Bureau of the Census, FT 450 and 455 U.S. Exports—World Area
by Schedule B Commodity Grouping '

3. U.S. Bureau of the Census, FT 150 and 155 U.S. General Imports

4. Board of Governors of the Federal Reserve System, Federal Reserve
Bulletin

5. U.S. Department of Commerce, U.S. Direct Investment Abroad and
U.S. Business Invesiment in Forei€n Countries
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