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ABSTRACT

The dissertation research has two objectives. The first
is to investigate the relevance of Ricardian equivalence to
the>Korean economy. The second cbjective is to investigate
the empirical validity of the proposition of macroeconomic
interdependence in Korea. The above two issues are examined
by specifying and estimating a vector autoregressive (VAR)
model as a compact approximation of macroeconomic reality in
Korea.

The nine variables selected for the VAR model are based
upon theoretical and institutional considerations. Monthly
Korean data for the period 1973:5-1989:11 are used in the
analysis. First differencing for eight of the system
variables is determined by unit root tests and further
supported by cointegration tests. In addition, the Akaike
information criterion leads us to select the optimal lag
length of 12 months. Furthermore, an appropriate ordering of
system variables is chosen based upon theoretical and
institutional considerations.

The dynamic effects of government debt and foreign shocks
are evaluated by estimating variance decompositions (VDCs),
impulse response functions (IRFs), and cumulative impulse
responses (CIRFs). To estimate the standard errors of the

VDCs, IRFs, and CIRFs, a Monte Carlo integration procedure is

ix



employed. The innovation accounting results appear to be
fairly insensitive to alternative model specifications.

Two salient features of the empirical findings are as
follows. First, government debt has, at least in the short
run,-negative effects on macroeconomic activity in Korea. The
results are generally consistent with +the Ricardian
equivalence hypothesis. Second, the proposition of
macroeconomic interdependence is supported for the Korean
economy. The innovation accounting results indicate that the
Korean economy is significantly influenced by foreign output
and foreign price shocks during the sample period considered

here.



CHAPTER 1

INTRODUCTION

I. Purpose of the Dissertation

This dissertation has two objectives. The first is to
investigate the relevance of Ricardian equivalence to the
Korean economy. Is a government deficit stimulative in Korea?
In the standard view of fiscal policy, deficit-increasing tax
cuts are believed to stimulate aggregate demand and thus
deficits are expansioﬁary. Alternatively, the Ricardian
equivalence hypothesis revived by Barro (1974) predicts that
the method by which deficits are financed has no independent
effect on economic activity because rational economic agents
fully perceive the implied future taxes of deficit financing.

The second objective is to investigate the degree to
which foreign disturbances are transmitted to the Korean
economy. The conventional view suggests that flexible
exchange rates completely insulate the domestic economy from
foreign shocks, whereas recent studies indicate that the
domestic economy is internationally interdependent because
foreign shocks affect the domestic economy in many ways (see,
for example, Dornbusch 1983). Because the Korean econony is

heavily dependent wupon foreign trade, the dissertation
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attempts to determine the importance of foreign shocks,
relative to domestic shocks, to the Korean economy. The
channels through which these foreign shocks are transmitted to
Koréa will also be analyzed.

For this study, a fairly pragmatic approach will be
taken. Rather than developing specific theoretical models for
explaining Ricardian equivalence and macroeconomic
interdependence, implications that emanate from a number of
models are considered in the empirical analysis. In this way
a general set of possible effects of fiscal policy and
international transmission of foreign disturbances can be
investigated. It is for this reason that the above two issues
are examined by specifying and estimating a vector
autoregressive (VAR) model as a compact approximation of
macroecononic reality in Korea.

The nine variables selected for the VAR model are based
upon theoretical and institutional considerations. Because
many economic time series are characterized as nonstationary
processes, a unit root test will be conducted to evaluate
whether the data series used are difference stationary or
trend stationary. If each series is characterized by
difference stationarity, a cointegration test will be employed
to investigate whether a linear combination of nonstationary
series is stationary. In addition, the Akaike information
criterion will be used to determine an optimal lag length for

all equations of the VAR system. Furthermore, an appropriate
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ordering of system variables will be chosen based upon
theoretical and institutional considerations.

The dynamic effects of government debt and foreign shocks
wili be evaluated by estimating variance decompositions
(VDCs), impulse response functions (IRFs), and cumulative
impulse responses (CIRFs), which are based upon the moving
average representation of a VAR. Because these innovation
accounting results are generally considered to be sensitive to
alternative model specifications, the possible sensitivity of
the results will be examined with respect to different
variable orderings, an alternative choice of VAR order, and a
different data transformation method. Furthermore, a Monte
Carlo integration procedure will be employed to estimate the
standard errors of the VDCs, IRFs, and CIRFs so that the
significance of the effects of debt and foreign shocks can be

determined.
II. Selection of the Korean Economy

The Korean economy is chosen for the following two
reasons. The first is that the Republic of Korea (Korea,
hereafter) has achieved remarkable economic growth over the
last two decades, and this growth has been accompanied by
persistent budget deficits. Thus, the macroeconomic effect of
government debt is a matter of concern in Korea.

Most studies of the empirical validity of the Ricardian
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equivalence hypothesis have concentrated on industrialized
countries. However, examination of the role of deficits in a
variety of economies--both developed and developing--is
cruéial to understanding the macroeconémic effects of
government deficits. Only Evans (1988, 1990) has investigated
the role of budget deficits in Korea. In a single-equation
model of output, Evans used a measure of the budget deficit
and found that the deficit does not have a significant effect
on output in Korea. In theory, however, Ricardian equivalence
has implications for the behavior of other important macro
variables, besides output. 1In this study, the limited scope
of Evans’ studies is avoided by investigating the effects of
debt on interest rates, output, prices, and real exchange
rates.

The second reason for selection of the Korean economy is
because it is heavily dependent on foreign trade, and the
impact of external disturbances cannot be ignored in the
process of econcmic development in Korea. 1In particular, the
external shocks that affect Korea’s exports and imports may
have significantly influenced economic activity in Korea.
This suggests the investigation of the extent to which foreign
disturbances are transmitted to the domestic economy in Korea.

Only one study |has examined the macroeconomic
interdependence of the Korean economy. Xim (1987) estimated
a small-size structural model and provided some simulation

results that U.S. monetary and fiscal policies significantly
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influenced the Korean economy. A worrisome aspect of this
procedure is that it may misestimate the impact of policy
actions due to the possible misspecification of the structural
modei. An alternative procedure is the reduced-form VAR
technique that does not 1limit the channels through which
variables operate. 1In particular, potentially incorrect a
priori restrictions are not imposed by using the VAR
technique.‘ Also in contrast to the previous work--which
focused on U.S. monetary and fiscal policy shocks to the
Korean economy--this study will employ external output and
price shocks that are linear combinations of the corresponding
U.S. and Japanese variables. This consideration is
attributable mainly to the fact that the Korean economy is
heavily dependent on foreign trade and that the U.S. and Japan

are the two major trading partners in Korea.
III. Organization of the Dissertation

The dissertation consists of five chapters and is
organized as follows. Chapter 2 reviews the 1literature
relevant to the Ricardian equivalence hypothesis and the
proposition of macroeconomic interdependence. Both the
theoretical and empirical literature are discussed. Chapter
3 discusses the VAR methodology. Motivations for using the
VAR approach are first described. Then, the use of VDCs,

IRFs, and CIRFs to determine the relative importance of one
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variable to another and to examine the dynamic characteristics
of the system variables is described. A unit root test and
cointegration tests for stationarity are also discussed in
thi§ chapter. Chapter 4 specifies a nine-variable VAR model
as a compact approximation of macroeconomic reality in Korea.
It discusses selection of system variables, choice of a data
set, and some model specification issues. Empirical results
are also presented and analyzed in this chapter. Finally,
chapter 5 concludes with the four most important contributions
of the dissertation research to the empirical 1literature
relevant to the Korean macroeconomy. Some limitations of the
dissertation research and a future research area will also be

discussed.



CHAPTER 2

LITERATURE REVIEW

I. Introduction

This chapter has two objectives. The first is to review
the 1literature on the effects of government debt on
macroeconomic activity. In the standard view, it is believed
that bond-financed government expenditures are  more
stimulative than tax-financed expenditures because households
do not fully discount the implied future taxes generated by
debt finance, and hence spending on consumer goods and
services may rise (Modigliani 1961; Blinder and Solow 1973).
Many economists have viewed the current U.S. experience of tax
cuts as harmful to the macroeconomny since the budget deficits
they generated may lead to low saving, high interest rates,
and large trade deficits in the short run, and low capital
accumulation and therefore low economic growth in the long
run. Alternatively, the Ricardian equivalence hypothesis
revived by Barro (1974) predicts that the method by which
government expenditures are financed has no independent effect
on economic activity because rational economic agents fully
perceive the implied future taxes of deficit financing.

Therefore, much attention has been focused on this



controversial issue about fiscal policy.

The second objective is to review the literature on the
international transmission of foreign disturbances to the
domestic economy. The conventional view suggests that
flexible exchange rates completely insulate the domestic
econony from foreign shocks (Friedman 1953; Johnson 1969).
Recent studies, however, indicate both theoretically and
empirically that the insulation properties of flexible rates
are achieved only in special cases because foreign shocks
affect the domestic economy in so many ways (see, for example,
Dornbusch 1983). A high degree of international transmission
of external shocks with current flexible rates has increased
economists’ interest in theories and evidence about the
proposition of macroeconomic interdependence.

To elaborate on these two objectives, the remainder of
the chapter is organized as follows. Section II presents a
review of the theoretical and empirical literature on the
Ricardian equivalence hypothesis. Section III reviews the
theoretical and empirical literature on the proposition of
macroeconomic interdependence. Each of the two sections
further discusses the existing evidence relevant to the Korean
economy. Finally, a brief summary and conclusion follow in

section IV.



II. Ricardian Equivalence Hypothesis

As noted earlier, the conventional view of the effect of
fiséal policy suggests that government bonds are wealth and
thus a switch from tax to debt finance of expenditures is
expansionary. In sharp contrast to the conventional view, the
Ricardian equivalence view predicts that debt is not wealth
and a substitution of debt for lump-sum tax financing of a
given level of government spending has no independent effect
on consumer expenditures. In particular, a current tax cut
financed by issuing government bonds is assumed to be
"equivalent" to an increase in future taxes. Current
households, who fully perceive the implied future taxes
required to service and retire government debt, would increase
their savings to compensate future generations for their tax
burdens.

However, the assumptions underlying the Ricardian
equivalence hypothesis have been questioned by a number of
authors; if the restrictive assumptions are violated,
Ricardian equivalence will not hold. Thus, no clear role for
government debt emerges from the theoretical literature. For
this reason, it is especially important to understand the
Ricardian equivalence hypothesis within the context of a

standard IS-LM model.!
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A. The IS-IM Analysis of Ricardian Equivalence

In a recent issue of Economic Inquiry, Fields and Hart
(1996) provide an IS-LM analysis of the Ricafdian equivalence
hypothesis. They incorporate the present value of implied
future taxes of government debt into current households’
disposable income and present a modified version of the
conventional IS curve. This is an important development
because it makes the hypothesis understood within the IS-LM
framework. Hence, the results provide the effect of debt on
aggregate demand. Their discussinn is extended here with the
inclusion of private sector net wealth in the consumption
function because the analysis of Ricardian equivalence
eventually boils down to the wealth effect of government debt.

The Ricardian equivalence hypothesis implies that a shift
from lump-sum tax finance to bond finance of a given level of
government spending has no effect on consumer expenditures and
hence aggregate demand. The effects of the two financing
decisions cannot be distinguished under the assumption of
Ricardian equivalence. To elaborate on the hypothesis in more
detail, the basic model used is a variant of the IS function
that incorporates not only the present value of the implied
future taxes of debt but also allows private sector net wealth

to affect consumption. The IS-LM model is specified as:
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(2.1) Y c(yq, W) + i(r) + g,

(2.2) M/P

i(y, r, w).

Equation (2.1) represents the IS (investment-savings)
schedule, where c¢, 1, and g are, respectively, private
consumption, investment, and government spending. Assume, for
simplicity, that the government obtains no revenue from money
creation. If a tax cut is financed by selling bonds to the
public, the Ricardian equivalence hypothesis predicts that the
government will levy higher taxes in the future to service and
retire bonds sold today. Thus, the current-period government
budget constraint requires that the sum of government
expenditures be equal to the sum of current taxes and the
present value of the implied future taxes of debt. This
suggests that household disposable income consistent with
Ricardian equivalence be defined as y;, =y - t - AB(1l4r)é§/rpP,
where y represents real income and t denotes taxes. The real
present value of the implied future taxes of debt is measured
as PV = (aB/P) [1 + 1/(1+r)! + 1/(1+r)? + ...] = aB(1l+r)/rP,
where aB represents the change in government bonds issued to
finance budget deficits, and P and r are, respectively, the
price level and interest rates.

Private sector net wealth w = MB/P + B(1-6) /rP + K, where
MB, B, and K are, respectively, the monetary base, government
bonds, and the capital stock which is assumed to be fixed.

The tax discounting parameter (é) denotes the extent to which
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people perceive the implied future taxes associated with debt.
If § = 0, nothing is discounted for future tax liabilities,
and hence government bonds are totally private sector net
weaith. If § = 1, people fully perceive the implied future
taxes associated with debt, and hence bonds are not private
sector net wealth. Also note that if § = 0, disposable income
defined above will be real income less real taxes levied in a
current period. If 6§ = 1, disposable income will be real
income less the sum of current taxes and the present value of
the implied future taxes of debt.

Equation (2.2) represents the LM (demand for money =
supply of money) schedule, where M/P denotes the real money
stock. The demand for real money is negatively related to the
interest rate, r, and is positively related to real income, y,
and net wealth, w. w is included in the money demand to be
consistent with the wealth effect on consumption in equation
(2.1).

To examine the validity of Ricardian equivalence within
the IS-LM framework, we consider two cases of deficits. The
first is the case of a deficit-increasing tax cut, given the
level of government spending. Suppose rational economic
agents fully perceive the implied future taxes of deficit
financing, as predicted by Ricardian equivalence. In this
case, the initial increase in disposable income due to the tax
cut cancels out, since the present value of the implied future

taxes of debt will reduce disposable income by the amount
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equal to the current tax cut if § = 1. In addition,
government bonds are not perceived as private sector net
wealth, and thus bond sales alter neither private consumption
nor' the demand for money. Therefore, the Ricardian
equivalence hypothesis predicts that the tax cut financed by
bond sales does not affect private consumption, and thus
aggregate demand.

The second case is an increase in deficits due to an
increase in government spending which is financed by taxes or
bonds. The tax finance of government spending raises current
taxes. Thus, disposable income simply represents real income
less the value of current taxes. On the other hand, the bond
finance of government spending, holding current taxes
constant, 1is assumed to be fully perceived by rational
economic agents as a rise in future taxes, i.e., 6§ = 1. 1In
this case, disposable income represents real income less the
present value of the implied future taxes of debt, leaving
private sector net wealth unchanged. The increased tax burden
in either case lowers disposable income equally, so that
private consumption falls by the same amount in each case.
This consideration of changes in private consumption fills in
the discussion of Fields and Hart (p. 189), leaving their
general conclusion unaltered: "a change in g has the same
effect regardless of how it is financed." The equivalent
effects are obtained from the assumption that the present

value of the implied future taxes of debt is exactly the same
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as current tax increases, and thus consumption falls by an
equal amount in both cases. That bond finance and lump-sum
tax finance of an increase in government spending cannot be
disfinguished is referred to as Ricardian equivalence.? We
now turn to the theoretical debates on the assumptions of the

Ricardian equivalence hypothesis.

B. Theoretical Debates on Ricardian Equivalence

The Ricardian equivalence hypothesis that a substitution
of debt for tax financing of a given level of government
expenditures has no effect on economic activity is based upon
some restrictive assumptions: 1) altruistically motivated
transfers are given across generations, 2) capital markets are
perfect, 3) taxes are lump sum, but not distortionary, and 4)
there is no uncertainty about future taxes and income. A
substantial amount of 1literature has examined the
appropriateness of these assumptions, and has found that
Ricardian equivalence does not hold if these assumptions are
relaxed. Bernheim (1987) provides a critical review of the
literature, and Aschauer (1988) and Barro (1989) provide a
survey that advocates the "Ricardian alternative." The
theoretical debates are briefly summarized as follows.

First, a number of studies reject the assumption of
intergenerational transfers motivated solely by altruism.

Buiter (1979), among others, argues that many parents bequeath
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nothing to their children. However, Kotlikoff and Summers
(1981) provide evidence that a large portion of aggregate U.S.
saving 1is motivated by the altruistic motive for
intérgenerational transfers.

Tobin and Buiter (1980) also argue that some people
without children are not linked to future generations; these
people will tend to be better off with current tax cuts. 1In
this case, the current-period tax cut stimulates aggregate
demand and thus Ricardian equivalence does not hold. Barro
(1989, p. 41), however, notes that although childless people
may be wealthier with current tax cuts, "people with more than
the average number of descendants experience a decrease in
wealth when taxes are replaced by budget deficits," and hence
the aggregate net wealth effect from people with and without
children will be negligible.

Second, Buiter and Tobin (1979) argue that government
debt will have real effects on private consumption if capital
markets are imperfect. For example, young people and minority
groups may face difficulty in obtaining loans because they
possess poor collateral. Hence, their borrowing rates will be
higher than the government’s. Suppose that the government
cuts current (lump-sum) taxes, holding the path of government
spending constant. The liquidity constraints faced by these
people may lead to an increase in current consumption because
they feel wealthier than before the current tax cut. As shown

by Hubbard and Judd (1986), about 20 percent of individuals
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are liquidity-constrained in the United States, and hence
private consumption may rise. Therefore, government debt may
have short-run effects on aggregate demand if the capital
markets are not perfect or efficient. |

In contrast to the previous studies that treat liquidity
constraints as being exogenously determined, Hayashi (1987)
and Yotsuzuka (1987) argue that 1liquidity constraints may
adjust in response to government policies. Using a model in
which liquidity constraints are treated as endogenous, they
find that Ricardian equivalence holds even in the presence of
imperfect capital markets. For example, Yotsuzuka argues that
high risk takers may borrow at high interest rates whereas
other people typically face a relatively low borrowing rate.
The adverse selection of the borrowing rate is due to
asymmetric information. In this case, the private pooled
lending offered by banks is assumed to adjust to government
borrowing. As a result, the real effect of government
borrowing on private consumption will be negligible, because
in this case the government does not have any informational
advantage over the private sector. Thus, the existence of
this type of capital market imperfection in itself is not a
sufficient reason for the failure of Ricardian equivalence.

Third, the Ricardian equivalence hypothesis assumes that
taxes are lump sum and the Ilump-sum tax cut is fully
discounted by rational economic agents as an increase in

future taxes. However, as Barro (1989) indicates, if taxes
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are not lump sum but are distortionary, variations in tax
rates will affect the macroeconomy. Suppose that a current
tax cut represents a reduction in marginal income tax rates
and fhe current reduction in tax rates is offset by higher tax
rates in the future. Because income tax rates apply to
personal disposable income, variations in tax rates affect
individuals’ incentives to work and produce. The current
reduction in tax rates, for example, motivates individuals to
work and produce more today and causes individuals to save
more. Thus, output may rise, and after-tax real interest
rates fall. The higher tax rates in the future, on the other
hand, will provide a disincentive for individuals to work and
produce, so that output may fall and interest rates rise.
Therefore, the results are non-neutral.’ The Ricardian
equivalence hypothesis will not be supported if taxes distort
an individual’s decision to work and produce.

Fourth, Feldstein (1976), among others, argues that, in
the presence of uncertainty, people will have a higher
discount rate in capitalizing the future tax liabilities of
debt. In this case, the present value of the implied future
taxes will be smaller than current tax cuts; hence, private
sector net wealth rises; and hence, people may raise their
consumption under uncertainty. This is in a sharp contrast to
a prior argument by Barro (1974). Barro suggests that when
future tax liabilities and the timing of these taxes are

uncertain, people may perceive the present value of the



