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ABSTRACT

This paper deals with the international transmission of the effects of
budget deficits on world rates of interest and spending. The model assumes
a two-country world within which capital markets are integrated, individuals
behave rationally, and the behavior of individuals and governments are governed
by temporal and intertemporal budget constraints. Adopting Olivier Blanchard's
formulation it is assumed that due to the probability of finite life individ-

uals behave as if their horizon was finite. This formulation generates a
simple pattern of aggregate behavior of the two-country world, and it assures
that the model is not subject to the Ricardian proposition according to which
budget deficits do not matter.

It is shown that, for a given time path of government spending, a budget
deficit raises world rates of interest and domestic wealth while it lowers
foreign wealth. Thus, the deficit is transmitted negatively to the rest of
the world. The channel of transmission is the world capital market and the
negative transmission results from the higher rate of interest. The paper pro-
ceeds with an analysis of balanced-budget changes in government spending. It
is shown that a transitory current rise in government spending raises interest
rates and lowers domestic and foreign wealth while an expected future rise in
government spending lowers interest rates, reduces the value of domestic wealth
and raises the value of foreign wealth. The effect of a permanent rise in
government spending on the rate of interest depends on whether the domestic
economy Ls a net saver or dissaver in the world economv, i.e., if it has a
current account surplus or deficit. If the home country runs a current account
surplus then a rise in government spending raises world interest rates and
lowers domestic and foreign wealth, and if the home country runs a current
account deficit then a permanent balanced-budget rise in government spending

lowers interest rates and domestic wealth and raises foreign wealth.
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I. Introduction

This paper deals with international economic interdependence and the
international transmission of the effects of budget deficits. The question
of the effects of budget deficits on rates of interest, on consumption, and
on the nature of the real equilibrium, has been the subject of analysis in
both closed and open economy contexts. Much of the traditional analysis
demonstrating that budget deficits exert real effects have built on the
presumption that government bonds constitute net wealth to individual asset-
holders. The key issue of debate has been whether asset-holders take full
account of the prospective tax liabilities that are associated with the need
to service the debt created by current deficits. Recent research on the effects
of government spending has embodied the Ricardian proposition according to
which individuals take full account of future tax liabilities and, therefore,
as long as government spending remains unchanged, the path of taxes and there-
by the path of budget deficits do not affect the real equilibrium of the
system. {For expositions see Bailey (1962) and Barro (1974)1.

In the international context this perspective implies that world rates
of interest and other real variables depend only on total government spending
rather than on the time path of the deficit. Thus, in a previous paper (Frenkel
and Razin (1984)) we have analysed the effects of fiscal spending on real rates

of interest, debt and their international transmission. Our model, which

assumed full rationality, perfect markets and absence of distortions, embodied
the Ricardian feature and, therefore, in it budget deficits played no role. As
is well known there are several ways by which a "fully rational” model can in-
corporate the feature that budget deficits influence the nature of the real equili-
brium. For example, models which allow for distortionary taxes, [e.g. Barro (1979),

Kydland and Prescott (1980), Lucas and Stokey (1983), and Razin and Svensson (1983)1],
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price rigidities or incomplete markets for intergenerational risk sharing
fe.g. Stiglitz (1983)], or individuals with finite horizons, [e.g. Diamond (1965)
and Samuelson (1958)], will all yield the result that fiscal deficits matter.

In this paper we extend our previous analysis in order to deal with the
role of budget deficits in effecting world rates of interest, consumption and
international indebtedness, and to study the resulting nature of the international
transmission mechanism. Our earlier model is modified by the inclusion of indivi-
duals with the possibility of finite horizons, We adopt the formulation deve-
loped in Blanchard (1984) according to which the finiteness of the horizon is
introduced through the assumption that, at each point in time, individuals, who are
assumed to have no bequest motive, face a given probability of death. The main
attraction of Blanchard's formulation lies in its capacity to generate a relatively
simple pattern of aggregate behavior in a general equilibrium framework in which
rational individuals respond to government deficits.

Analyses of the nature of the international transmission mechanism and of
the impact of fiscal policies on world rates of interest have been central to
earlier studies of open-economy macroeconomics. Typical examinations of the
international transmission of fiscal policies have employed variants of the
Mundell-Fleming models [Mundell (1968), Fleming (1962)}. These contributions
were stimulated by the increased integration of world capital markets. They
highlighted the interdependence among the exchange rate regime, the degree of
capital mobility and the impact of fiscal policies, and they paid special atten-
tion to the conditions determining whether fiscal policies are transmitted posi-
tively or negatively to the rest of the world. Typical to this approach has been

the lack of a sharp distinction between the impacts of different time patterns of

fiscal spending and budget deficits. Our paper attempts to deal with these ques-—




tions using an analytical framework within which capital markets are fully inte-
grated, economic agents are rational and the behavior of all agents, including
governments, are constrained by an intertemporal sclvency requirement.

Section IT cutlines the building blocks of the model. It contains a
derivation of individual consumption, a characterization of aggregate wealth
accumulation, and a specification of the government budget constraint. In this
section we illustrate the key features of the model by analysing the impact of
bﬁdget deficits for a small open economy.

The core of the paper is contained in sections ITI, IV and V where we
analyse the interdependence between two open economies. In section III, we
characterize the equilibrium conditions for the integrated two-country world
economy. The impacts of budgetr deficits are analysed in section IV. It is
shown that a budget deficit raises world rates of interest as well as domestic
wealth and consumption while it lowers foreign wealth and consumption. Thus,
the deficit is shown to be transmitted negativelyv to the rest of the world.

The channel of transmission is the world capital market and the negative trans-

mission results from the higher rate of interest.

The analysis of budget deficits is conducted under the assumption that the
deficit results from changes in the time path of taxes while holding constant the
time path of government spending. In section V we analyse the impact of changes
in the level of government spending. In order to separate the effects of the
level of government spending from those of the budget deficit we assume in this
section that changes in fiscal spending are accompanied by corresponding changes

in taxes so as to yield a balanced budget. It is shown that a transitory

rise in government spending raises interest rates and lowers domestic and foreign

wealth. On the other hand, an expected future rise in government spending lowers




interest rates and reduces the value of domestic wealth and consumption, while
it raises the value of foreign wealth and consumption. We then analyse the
effect of a permanent rise in government spending. It is shown that its impact
on the rate of interest depends on whether the domestic economy is a net saver
or dissaver in the world economy or, equivalently, whether it has a current

account surplus or deficit. If the home country runs a current account surplus

then a rise in government spending raises world interest rates and lowers domestic

and foreign wealth and consumption. On the other hand if the home country runs
a current account deficit then a permanent balanced-budget rise in government
spending lowers interest rates and domestic wealth and raises foreign wealth.

We thus, show the critical importance of specifying the details of fiscal policy
in terms of the level and timing of government spending and taxes. Section VI

contains some concluding remarks.




II. The Model

Our model has two economies each of which consists of consumers and
government. The path of output 1in each economy is assumed to be given.
In this section we outline the key building blocks of the model, starting

with the specification of consumption in the home countryv.

IT.1 Consumption

Individuals are assumed to face a given probability of death. We
denote the probability that an individual will survive from one period to
the next by vy , which is assumed to be independent of the individual's age.
Thus, the probability that an individual will survive the next t periods
. L
is ¥

Let the utility function at period t of an individual who was born

in period s be:

vet
tS log Sy
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where J§ denotes the subjective discount factor and where oy denotes the
rate of consumption in period v of an individual born in period s . It is
assumed that the individual maximizes expected utility which is computed on

the basis of Ehe probability of survival. The probability, as of period t, that
the individual will be alive in period v (and enjoy the utilitv of level

v-t
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Equation (2) is the certainty equivalent utility function with an effective
discount factor equaling +v& . Thus, the probability of death reduces the
effective discount factor.

Following Yaari (1965) and Blanchard (1984) we assume that because of
uncertain life time all loans require in addition to regular interest payment
a purchase of life insurance. This life insurance guarantees to cover the
outstanding debt in case of death. It is assumed that there is a large number
of individuals and, therefore, competition among insurance companies implies
that the percentage insurance premium equals the probability of death. The
present-value factor,which is composed of one-period rates of interest com-
pounded from period zero up to perioed t , is denoted by at and, therefore,
at-l/at is the market discount factor that is equal to one plus the market

t-1

. t
rate of interest in period t-1. Analogouslv, the market risk factor Y /'y

equals one plus the life-insurance premium. It follows that the effective
, e X t-1, ¢
interest factor faced bv individuals is (v Iy )(at_l/a )

Using these considerations the budget constraint in period t-1 for

an individual born in periods s is:

(3) b =———b + c -y

Where bSt denotes the value of debt at the beginning of period t (which was
carried cver from the end of periad t-1), and ﬁt—l denotes disposable income
which is assumed to be the same across all individuals regardless of age. The

budget constraint states that at the beginning of each period the value of debt

equals the corresponding value in the previous period plus the excess of con-

sumption over income plus the interest on that quantity. This last term is




reflected in the effective interest factor in equation (3). In addition to-
the periodical budget constraint, the individual is also subject to a solvency
requirement by which the present value of his debt must approach zero in the

limit:

(4) 1im ySa b = Q
t+ o t- st

Consolidation of the periodical budget constraints together with the solvencv

requirement yields:

(5) uf VC = E—E—'—fl-‘b = w .

Equation (5) is the consolidated budget constraint'according to which the sum
of present values of consumption in all periods must equal the sum of the
present values of disposable income minus the debt commitment. This quantity
is defined as the value of wealth, Vep o As is seen in equation (5) the value
of wealth is composed of two terms. The first is the present value of ex-
pected life time income, and the second (negative component) is the accumu-
lated financial debt. For further reference it is convenient to follow
Blanchard's convention of refering to the first term as human wealth. We
assume that except for the uncertain length of life, about which the indivi-
dual knows the objective probability, individuals possess perfect foresight

concerning all other relevant economic magnitudes.

Maximization of the certainty equivalent utility function (2) subject

to the consolidated budget conmstraint (5) vields
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where oy denotes planned consumption for period v of an individual born
in period s and who makes his plan in period ¢t . Thus, this consumption is

contingent on his survival in pericd v . In the case for which v=t we obtain

(6") g = (L-¥S)w
Equation (6') describes the consumption function. It exhibits constant marginal
propensity to consume out of wealth. As may be seen this marginal propensity
decreases with the probability of survival, vy .

We now turn to the derivation of aggregate consumption function. Popu-
lation is normalized so that every cohort born in period s starts with one
individual. Due to death, its size in period t Dbecomes Yt—s . The equality
between the probability of survival of a given cchort and its frequency rela-
tive to its initial size stems from the law of large numbers. Since at each

. t-s
period t there are v members of each cohort, the (constant) aggregate

size of population is:
1
1-y

Aggregate consumption in period t is the sum of consumption of indivi-

. . . t-s
duals from all cohorts. Since consumption of the s «cohort is ¥ cst s

aggregate consumption, Cos is

[
(7) c. = I v "¢ .




Using the individual consumption function (6') and the definition of wealth

from equation (5) yields

(8) c, = (l—Yé)(Ht—Bpt)
where
t Y a
_ t-s @ v -
Ht = _Ew Y Et Yy and
s= v Yo,
t t
B = ¢ L .
Dt s st
S§=—m Y

Equation (8) is the aggregate consumption funetion in which Ht denotes aggre-
gate human wealth, Bpt denotes aggregate private sector indebtedness and
(Ht—Bpt) denotes aggregate wealth, Wt .+ In equation (B) the aggregate marginal
propensity to consume out of wealth is constant. This reflects the specification
of the utility function (which yields a unit elastic consumption function) and -

the assumption that the probability of death is equal across cohorts.

IT.2. Dynamics of Aggregate Wealth

The analysis of aggregate consumption specified the behavior of the
economy at a point in time as a function of aggregate wealth. In order to
characterize the behavior of the economy over time so as to be able to deal
with the dynamic effects of budget deficit, we need to determine the evolution
of aggregate wealth through time. Since, as will be shown later, the two

components of wealth are governed by different laws of motion, we need to study

them separately. We start with an analysis of the dynamics of human wealth.
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Aggregate human wealth in peried ¢t (which'was defined in equation (8)),
can be expressed as the product of the size of the population (1/1-y) and the

(cohort-independent) individual human wealth. Thus,

o Y O
(9) 1'It = I t y1..!
v=t Y @
where
S
Yy l—vi

Lagging equation (9) by one period yields an analogous expression for Ht—l

which, together with equation (9), yields1

- (1 -
(103 Ht t (Lt—l Te-1

Equation (10) describes the evolution of aggregate human wealth as a function

of the difference between its own lagged value and the lagged value of aggrecate
income Yool - Equation (9) expresses aggregate human wealth in period t as
the sum of the present values (as of period t) of aggregate income. It is
important to note that both, the definition of aggregate human wealth (in equa-

tion (9)) and its law of motien (in equation (10)) use the effective interest

factor which includes the life-insurance premium associated with the probability

In deriving equation (10} we first write H -1 3s
Yv o Yv o
1 s v - 1 ,~ = v o~
1 T I vere] L v T Je-1 * RN Iy
Y%A VEEY D %
Substracting Yeo1 from Ht-l , multiplying bv (yt_lat_l/ytat) and using

equation (9) vields equation (10) in the text.
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of death. This feature is specific to the human wealth component and will not
play a role in the computation of the other component of wealth to which we

turn next,

The evolution of aggregate private debt, Bpt » can be obtained by
substituting equation (3) into the definition of debt in equation (8) along

with the definitions of lagged aggregate consumption, income and debt:

(11) B =

In contrast with the law of motion governing the accumulation of human
wealth (in equation (10)) and individual debt (in equation (3)), the accumula-
tion of aggregate private debt is governed by the market interest factor (ut_l/at)
rather than the effective interest factor. The absence of the life-insurance
premium from the law of motion governing aggregate debt accumulation in equation
(11) stems from the fact that from the perspective of the society at large, the
life-insurance premia represents transfers within the society which do not alter
fhe social rates of return.

Using the aggregate consumption function from equation (8), together with
the law of motion of human wealth from equation (10) and iterating yields
(12) p, - 0" [(B__ - H) - (1-v) tgl (v&) Vo H ]+ vH

Pt at PO o v=1 vV t
where Hv is defined by equation (9) and where Bpo 15 the initially given level

of debt. Equation (12) characterizes the evolution of debt through time. This

evolution together with the evelution of human wealth (from equation (10)),




determines the path of total wealth and, therebv, the path of consumption. The

path of total wealth Nt can be obtained by substracting equation (12) from Ht:

1 N
(13) wt = a—[(Yc) wo + {1-v)
t v

i 4

t-v
(v8)" "o H ]
vy

1
Equation (13) expresses the value of wealth at each period of time in terms of
its initial value wo as well as terms invcelving human wealth. The dependence
of the path of wealth on its composition reflects the asvmmetry between human
and non-human wealth which arises from the uncertaintv concerning the length of
life. This asyvmmetry disappears when the probabilitv of survival is unity.

Thus, with +vy=1 , the value of wealth becomes

' Qe
(13%) Wt = W

In this case, which corresponds to the one analyzed in Frenkel and Razin (1984),

the evolution of wealth depends on its aggregate value and not on its compos i~

tion.

In order to examine the effects of the uncertain length of life on the
evolution of aggregate consumption we express c, in terms of Co1 using
equation (13) in the aggregate consumption function (8):

a "W+ a-v) - (&) Vo m
; t-1 o TvEl v v
(14) ¢y T o | e~1 t=1 t-1-v lee
t (v$) W o+ (1-v) "Z7(v&) a H
o] v=1 vy

and in the special case with y=1 , equation (14} reduces tc
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(14") c_ =

The comparison between (14') and (14) reveals the role of uncertainty concerning
the length of life. As seen in (14'), given the rates of interest, the only
variable relevant for predicting future consumption is current consumption;

in particular, once current consumption is known, knowledge of wealth is not
required for the prediction of future consumption, as demonstrated in Hall
(1978). 1In the general case, however, as seen from equation (1l4), once y<1
knowledge of current consumption is not sufficient for the prediction of future

consumption, and one needs to know the detailed path of the composition of wealth.

I1.3 Government

Government spending can be financed by ta#es or by debt issue. The
requirement of intertemporal solvency implies that the sum of the present values
of government spending and debt retirement equals the sum of the present values

of taxes. Alternatively this solvency requirement can be expressed as
(15) L

where Tv’Gv denote taxes and government spending in period v and where Bot
o
denotes the value of government debt at the beginning of period t . Equation

(15) expresses the solvency requirements by stating that the value of government

debt in period t must equal the sums of the present values of current and

future budget surpluses.
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Equations (15) implies that government debt in the beginning of period

a
(16) B =

As is evident from equation (16), in analogy with the evolution of aggregate
private debt in equation (11), the law of motion governing the accumulation
of government debt depends on the market interest factor.

The sum of private debt, Bp , and government debt Bg equals the
value of the economy's external debt, B . Thus, by adding equations (11) and

(16) we obtain

a
t-1
= + + +
(17) By o, B,y * epy # 6 + ¥ ]
- + . . .
where Yt—l Yol Tt-l is gross domestic product

I1.4 Budget Deficits in a Small Open Economy

Prior to incorporating the foreipgn economy and determining the charac-
teristics of world equilibrium we illustrate in this section one of the key
implications of the model. For this purpose suppose that the economy that
was described in the previous sections is small in the sense that it is facing
an exogenously given path of world rates of interest. 1In order to examine
the role of government budget deficits, suppose that the government changes the
time pattern of taxes and debt issue while holding the path of spending unchanged.

Specifically, consider the situation in which current taxes are reduced while
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taxes in a future period, t=s, are raised so as to satisfy the government
intertemporal solvency constraint.

From equation (15) the solvenecy requirement as of period t=0 is:

(15") I o, (Tv - Gv) Bgo .

In order to find the effect of the current budget surplus on current consump-

tion we need to determine the change in current wealth, WO . Since the only

component of wealth that is affected is the current value of human wealth, HD

it is sufficient to determine the effect of the change in the timing of taxes

on current human wealth. Using equation (9) current human wealth is
' - -
(9" H I v a, (Y Tv) ,
and the change in current human wealth is
5
dH = - dT - vy a dT .
o o s s
From the government solvency requirement (15') we note that

dT = - a dT
o 5 s

substituting into the above equation, which expresses the change in current

human wealth, we obtain

- . _.S
dHD = (1-v )dTD

»
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Thus, as shown by Blanchard (1984), a current budget deficit (dTO <(Q) raises
current wealth and current consumption even though individuals know that future
taxes will be raised by an equal amount in terms of present value. This positive
wealth effect diminishes the higher is the value of Ys . That is, the higher the
probability of survival and the closer the date of offsetting future tax
changes, the weaker is the impact of current budget deficits on current wealth
and consumption. In the limit, when ‘Y=1 ,» the ﬁicardian proposition re-emerges
and, once government spending are given, the time pattern of taxes and government
debt issue are irrelevant.

The explanation for this result can be given as follows. If the pro-
bability of survival was unity, then the rise in future taxes which is equal
in present value to the reduction in current taxes would leave wealth unchanged.
The same change in the pattern of taxes raises wealth if each individual knows
that there is a probability of (I-YS) that he will not survive to pay these
higher future taxes. Therefore, the current reduction in taxes constitutes net
wealth. Equivalently, the explanation can be stated in terms of the difference
between the market and the effective interest factors. While the government
solvency requirement implies that changes in current taxes must be made up for
by o times the offsetting change in future taxes, individuals discount these

future taxes by Ysus . Therefore, as long as Y <1 , the current budget deficit

raises human wealth.

This discussion illustrates that the model developed in the previous

sections contains the key ingredient necessarv for a meaningful analysis of the

2Yet another interpretation may be given in terms of a "transfer pro-
blem criterion" familiar from the theory of international transfers. Accordingly,
the budget deficit exerts real effects because it redistributes wealth from those
who have not yet been born, and whose marginal propensity to consume curr?nt
goods is obviously zero, to those whe are currently alive, and wh?se marglna% pro-
pensity to consume current goods is positive. The clear presumption concanlng
the results of this redistribution is analogous to the presumption concerning the
effects of an international transfer on relative prices in the presence of non-
traded goods. We are indebted to Michael Mussa for this interpretation.
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effects of budpet deficits. The illustration was provided, however, within a

limited set up in which the foreign economy was ignored and the path of the

rates of interest was given exogenocusly. Since our prime interest is in the

impact of budget deficits on the path of world rates of interest, on the inter-
national transmission mechanism,on external debt, and on the possible policy
responses of the interdependent economies, we turn next to the specification

of the foreign economy and to the analysis of world equilibrium.

I1.5 The Foreign Economy

In this section we specify the behavioral equations for the foreign
economy. The foreign economv is assumed to be characterized by an economic
structure similar to that of the home country. We dencte variables pertaining
to the foreign economy by an asterisk (¥}, Anaiogously to the home countryv's
behavior, the aggregate consumption function is

& * k% %
(18) c, = (1-y & )(H_ - Bpt)

%
where Ht is foreign human wealth,

*y
g e T r o
(19) t = oL yv

W
v=t o
Y t

*
and where Bpt is foreign private debt which can be expressed as in equation

(12) by adding an asterisk to all the country specific variables. Since we
assume that capital markets are integrated internationally, the market interest
factors are the same for both countries. It is noteworthy, however, that if
the probability of survival differs across countries, i.e., if v differs from

%
¥ , then the effective interest factors will differ across countries.
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IIT. World Equilibrium

Our previous discussion focused on the behavior of a small open economy
that takes the path of world rates of interest as given. In this section we
turn to the determination of the equilibrium path of these world rates of
interest in a two-country world economy. We will continue to assume that
world capital markets are fully integrated and, therefore, that individuals
and governments in both countries face the same market rates of interest. This
feature provides for the key channel through which policies undertaken in cne
country impact on economic conditions in the rest of the world. The structure
of the model embodies the assumptions that the behavior of individuals is
rational, that it is based upon self fullfilling expectations, and that govern-
ments and individuals are constrained by intertemporal budget constraints.
These assumptions imply that economic policies have an impact on the entire
path of interest rates and,thereby, on the paths of the key economic variables

relevant for current and future generations in both countries.

III.1 The Formal Equilibrium Conditions

World equilibrium requires that in each period the given supply of
world output equals world demand. In what follows we discuss the various
equilibrium conditions. Using the consumption functions (8) and (18), equili-
brium in period t=0 requires that world private spending equals world output

net of world governments' spending:
(20) (1=y6)(H 4B ~B ) + (l-y & ) (H +B " +B ¥ -G -G
¥ o go "o (1-y 6 )( ) Bgo 0) = 16" o

where Y denotes world output. In equation (20) we have substituted the dif-~-

ference between external and government debts for the initially given values of
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private debts. It is also noteworthy that equation (20) embodies the require-

ment that the sum of the balance of external indebtedness of both countries

*

must be zero and, therefore, BO = - B
o

For all future periods (t >0), the equilibrium condition can be written

as
(21) (1-v8) [ ( 5)t(H 4B -B ) + (1-v) ; )tV o ]+
¥ i o] go o Y V=1 Y ) GV’ v
* % X k k% * t % % pey .
(1= €)1y 8 (H0+Bg0+Bo) + (1-v) vzl (v §) avHv] =

- *
at(Yt—Gt—Gt)

In equation (21) we have substituted equation (13) for the value of wealth in
the home country's consumption function (8) while noting that Wt = Ht—Bpt =

Ht+Bgt-Bt ; the expressions pertaining to the foreign country's wealth were
obtained by adding an asterisk to the relevant foreign variables and by noting
*
that 3 = - B
0 0
The next set of conditions state that the values of human wealth in
each period must equal the sum of the present values of disposable incomes

where, as shown in equation (9), the discounting employs the effective interest

factors. Thus, for period t=0, this requirement is:
v
(22) H = & yao (Y -T) ’
v v v

and for all other periods (t > Q) we have




Finally, the system is closed by the requirements that both governments
are intertemporally solvent. Using equation (13) and its foreign-country

analogue, we obtain

(25) I a(T-G) =8
£=0 t t t go
(26) s ¢’y = B
2 a - =
P S go

For any given initial values of the external debt, governments' debt
and the paths of governments' spending, the system of equations (20)-(26) solves

*
for the initial period's values of HO and HO as well as for o , atH and

t t

atHi for all other periods (t>0). 1In addition, the svstem also solves for the
sum of the present values of taxes in each country. Finally, it is relevant to
note that in specifying the above svstem of equations we have made use of Walras
Law. Therefore, we have excluded the condition analogous to equation (22)
according to which the initial value of foreign human wealth, H: , equals the
sum of the present values of foreign disposable incomes.

As is evident, an analytical solution of the system of equations (20)-(286)

1s extremely complex. In order to obtain a more tractable syvstem, we turn now

tc an alternative represeatation of the equilibrium conditions.3

The explicit solution of the system for the case vy=1 isg given in
Appendix A.
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III1.2 An Alternative Representation of the Equilibrium Conditions

One of the sources for complexities of the formal system presented in
section III.l1 stems from the multiplicity of market clearing conditions which
are interrelated. Specifically, as seen in the set of equations (21), as long
as ¥y and Y* are less than unity, the present-value factors, o, s depend on
the entire path of past and future values of these factors. 1In order to simplify
the analysis we provide an—alternative representation of the equilibrium condi-
tions. The key feature of the alternative repregsentation is an aggregation of
the entire set of the future equilibrium conditions into an equivalent single
condition,

To facilitate the exposition we divide the horizon into two periods:
the present, which is denoted by t=0, and the future (t=1,2,...), and we
suppose that outputs, government spendings and taxes, do noﬁ vary across future
periods (t=1,2,...). In aggregating the future into an equivalent single period
we need to compute the present values of the various flows. For that purpose

we define an average-interest factor

where r denotes the rate of interest. This average-interest factor represents

the entire path of the rates of interest that actually do change over time.

For further reference R may be termed as "constancy equivalent' interest factor.
Substituting R’ for av in equations (23)-(24) and substituting the

resulting wvalues of aVHv and GVH: into the left hand side of equation (21)

yvields:

R(Y-T)
(1-vR) (y6-R)

(1-v8) (v&) S [W_ + (1-v) 1-(R/Y&F)] +

R(Y*—T*) * %t

% kK Kk g &
(I-y 8§ )(vy 38) [WO + (1-v)

(1-Y R) (¥ & —R)
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x &
where Y-T and Y -T denote the time invariant domestic and foreign
disposable incomes for all future periods (t > 0). Analogously, the right hand

side of equation (21) can be written as
£ X
RE[(Y-G) + (Y =G )]

Summing these expressions for all future periods (t=1,2,...), yields equation

(27) as the composite present-value equivalent to equations (21):

* *
R (Y -T )
(1-R) (1-y R)

R (Y-T)

* &
(1-R) (1-YR) (Y-G)+(Y -G )]

27)  ySN_ + (1-v) + 478N+ ) =
o ) (1-R)
Equation (27) states that the present values of world output net of government
spending as of period t=1 must equal the present value of world private sector
consumption which in turn equals the value of world wealth. As is evident the
value of each country's wealth is expressed in terms of its initial wealth, as
well as in terms of its human wealth. In that formulation the present values are

computed by using the constancy-equivalent interest rates.

Substituting R’ for a, in equation (22) yields:

¥R
1-yR

(28) Wo = (YO-TO) + (Y-T) + Bgo - B0 .

This equation defines the value of wealth in period t=0 in terms of R.
Finally, condition (20) specifying the equalitv of world demands with world out-

put in period t=0 is rewritten as

29 JE N ® &
(29) (l—YS)Wo + (l-y ¢ )Wo = (YO-GO) + (YO—GO)
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The system of equations (27)-(29) can be solved for the values of W

oL
'y

WO and R for any given value of the parameters. The solutions obtained for
the initial values of wezlth WO énd W: » are the same as those which may be.
obtained from the complete svstem outlined in section III.l.a While the use

of the constancy-equivalent interest factor simplifies the analysis considerably,
it does not permit a detailed examination of the impacts of policies on the
patterns of consumption and rates of interest within the composite period com-
prising the "future". However, it provides complete information about the impacts
of policies on the precise current values of all key variables including wealth,

consumption, and debt accumulation, as well as on the average value of the rate of

interest.

IV. The Impacts of Budget Deficits

In this section we analyse the impacts of budget deficits on world rates of
interest and con the levels of domestic and foreign wealth and consumption. The
analysis of the effects of budget deficits on the levels of foreign wealth and con-
sumption serves to clarify the nature of the international transmission mechanism
of fiscal policies. In order to focus on the impact of deficits rather than the
impact of government svending, we will assume that changes in budget deficits

are brought about through changes in taxes for a given path of government

spending. Since government spending remains unchanged, solvency requires that
current changes in taxes be accompanied by offsetting changes in future taxes.
The present values of these tax changes must equal to each other. Thus, a change

in current taxes, dTO s Tust be related to the future change, dT, according to

'

“These solutions are obtained with the aid of a shortcut which transformes
the entire set of equations for t=1,2,..., into its composite present-value equi-
valent. To verify that these solutions are indentical to those obtained from the
complete system, we note that the complete system with time-varying interest factors
could be reduced to an analogous composite system which provides a unique link among
WO, Ng and a composite function of the entire path of the time-varying interest

factors (al,az,...). Thus, the equilibrium values of W and W* remain unchanged as
o o

loeng as the value of the composite function of the interest factors is unchanged.

Our shortcut replaces the composite function of the time-varving interest factors

with its constancy equivalent.
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(30) dT = - -2 47

In equation (30) the term R/(1-R) equals 1/r which is, in turn, the annuity
value of a unit tax change.

Throughout the analysis in this sec¢tion we assume that the foreign govern-
ment follows a balanced-budget policy. This assumption ensures that changes in
world rates of interest which result from domestic fiscal deficits, do not impact
on the solvency of the foreign government and, therefore, do not necessitate
secondary changes in foreign fiscal policies.

Using equations (27)-(29) the impacts of changes in domestic taxes on R,

*
Wo, and WO (evaluated around an initial balanced budget) are:

dR_ _ (1-v) (1-R)(1~y$)

(31) aT_ A R (1-yR) ~ °
dw x %
o _ _(1=y) _(A-y 6§ ) _ X
(32) EE; = -3 R(1-R) (1=yR) [6(Y-CG) +w (Y -G )] <O
W aoy ey x
(33) = [6(Y-G) +uw (Y -G )] > O

dTo & R(1-R) (1-yR)

where, as shown in the Appendix, A, 8, and w are positive.

Equation (31) shows that a budget deficit arising from a reduction in
domestic taxes lowers R and raises the value of the world interest rate. The
economic interpretation of this result is as follows. From equation (28) we
note that, at the prevailing rate of interest, the fall in current taxes (which
is accompanied by a corresponding rise in future taxes according to equation (30)),

raises the value of domestic wealth by (1-y)(1-R)/ R(1-vR) and, thereby, raises
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spending by the wvalue of the marginal propensity to spend, 1-y§, times the
change in wealth. The resulting excess demand for current goods raises their
relative price in terms of future goods, and thus raises the world interest rate.
As shown in the Appendix, (1/A) serves to translate excess demands for current
goods into equilibrating changes in the rate of interest.

Equations (32)-(33) show that the domestic budget deficit raises the
equilibrium-value of domestic wealth, WO » and lowers the corresponding value
of foreign wealth, W:. Thus, domestic budget deficits are transmitted negatively
to the rest of the world. The international transmission mechanism is effected
through the rate of interest. The rise in the world interest rate lowers the
value of foreign wealth and mitigates the initial rise in the value of domestic
wealth, These changes in wealth raise domestic spending, lower foreign spending
and worsen the domestic current aécount of the balance of payments.

As may be seen from equation (31)~(33), when the probability of survival,
Y, 1s unity budget deficits do not impact on interest rates and wealth; in this

case the model yields the familiar Ricardian proposition.

V. The Impact of Fiscal Spending

The previous section analysed the effects of budget deficits on the equili-
briuym of the system. 1In that analysis changes in the deficit were brought about
through changes in taxes while holding government spending intact. In the
present section we analyse the effects of changes in the level of government
spending. In order to focus on the volume of fiscal spending rather than on
the consequent changes in deficits, we suppose that all changes in government
spending are accompanied by corresponding changes in taxes so as to vield balanced

budgets. We also distinguish between transitory and permanent changes. Transitory
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changes alter only current spending by dG0 whereas permanent changes also
alter future spending by dG.
Using equations (27)-(29) the impact of a transitory balanced-budget

change in domestic fiscal spending on the interest factor is:

(34) dR _  y8(1-R) <

dG A R 0
o

Equation (34) shows that a transitory rise in government Spending lowers
R and, therefore, raises the interest rate. This change in the interest rate
is necessary in order to eliminate the excess demand for current goods consequent
on the rise in government spending. This balanced-budget rise in government
spending results in an excess demand for current goods because the rise in taxes
lowers wealth by an amount equal to the rise in government spending and, since
the private sector's marginal spending propensity is smaller than unity, private
expenditure is reduced by only a fraction of the rise in government spending.

The rise in the rate of interest lowers both domestie and foreign wealth
and, thereby, results in a reduction of domestic and foreign consumption. Thus,
the current transitory balanced-budget rise in domestic fiseal spending is heing
paid for in part by the foreign country.

The same argument applies to the analysis of the effect of an expected

future change in government spending. Formally, using equation (27)-(29) we

obtain

(35) d_R - y(1-R) (1-v&) > 0

dG A (1-yR)
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4s seen in equation (35) a future balanced-budget rise in government spending
raises R and lowers the rate of interest. The fall in the rate of interest
is necessary since, at the prevailing rate of interest, the expected rise in
future taxes lowers wealth and reduces consumption demand and, thereby, results
iIn an excess supply of current output. This excess supply is eliminated by the
fall in the rate of interest which raises foreign wealth and which mitigates
the initial fall in domestic wealth.

The results in equations (34)-(35) provide the ingredients necessary for
the analysis of the effects of a permanent balanced-budget rise in government
spending. In that case dG0 = dG = dG, and the impact of this fiscal expansion
on the rate of interest can be obtained by adding the expressions in equations

(34) and (35). It follows, therefore, that

4R _ yU-R)_ p_
(36) a5 aR(1-v) &9

Thus, the effect of a permanent rise in government spending on the rate of interest
depends on whether the interest factor, R, exceeds or falls short of the discount
factor, §. The interpretation of this result can be given in terms of the
effect of the fiscal spending on the excess demand for current goods or, equi-
valently, in terms of its effect on world savings. As a result of the permanent
rise in fiscal spending, at the prevailing interest rate, both the supply of
output net of government absorption as well as the demand for consumption are
reduced by the same proportion. Therefore, the excess supply of current goods
or, alternatively, the ievel of savings also change by the same proportion. 1If
the initial level of domestic savings was negative, then the rise in fiscal
spending raises the value of savings (by making it less negative) and, thereby,

induces a fall in the relative price of present goods, that is, a fall in the
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rate of interest. On the other hand, if the initial value of savings was positive
the permanent rise in government spending lowers domestic savings and results

in a higher rate of interest. The link between this explanation and the expres-
sion in equation (36) is completed by noting that if R> & the initial value of
the home country's savings is negative and the economy runs a current account
deficit, whereas the opposite holds if R < §

The change in the rate of interest alters the values of domestic and
foreign wealth and consumption. If the rate of interest rises, then foreign
wealth falls and if the rate of interest falls foreign wealth rises. As is
obvious the permanent rise in domestic fiscal spending lowers domestic wealth;
the fall in wealth occurring at the initial rate of interest is being reinforced
or mitigated depending on whether the equilibrium rate of interest rises or falls.

Finally, it is relevant to note that in contrast with the analysis of
budget deficits in section IV, here, no qualitative result depends on whether
the probability of survival, ¥y, is smaller from or equal to unity. 1In fact,
the qualitative results of the effect of fiscal spending are identical to those
in Frenkel and Razin {1984) where the analysis was conducted under the assump-
tion that vy=1. In the present section, however, we restricted ourselves only
to balanced-budget changes in government spending. This restriction was intro-
duced in order to isolate the impact of spending from the impact of deficits
since, when ¥y < 1 the Ricardian Proposition concerning the irrelevance of

budget deficits ceases to apply.

VI. Concluding Remarks

In this paper we analysed the effects of budget deficits and govermnment
spending on world interest rates and wealth, We examined in detail the nature

of the internmational transmission mechanism. The model that was used embodied

the assumptions that world capital markets are fully integrated and that indivi-
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duals behave rationally on the basis of self-fulfilling expectations. Economic
behavior of individuals and governments was assumed to be governed by temporal

and intertemporal budget constraints. In order to capture the effects of budget
deficits on world equilibrium, we assumed that the probability of survival is

less than the unity and, therefore, individuals behave as if their horizon was
finite. The formulation assured that the model was not subject to the Ricardian
proposition according to which budget deficits do not matter. Our analysis de-
monstrated that the dependence of world rates of interest, wealth, and consumption,
on fiscal policies is highly sensitive to the detailed specification of the
policies in terms of the level and the time path of government spending and taxes.

Rather than summarizing the results it may be instructive to outline some
possible extensions. Among such extensions would be (i) an analysis of the impacts
of future budget deficits (ii) a more refined degree of commodity aggregation that
would result in possible changes in relative prices and would introduce an addi-
tional channel for the international transmission of fiscal policies; and (iii)
an incorporation of investment which responds to interest-rate changes and which
influences the future path of output.

Throughout the analysis in this paper we assumed that the foreign govern-
ment followed a balanced-budget policy. This assumption was adopted in order to
ensure that changes in world rates of interest which result from domestic fiscal
policies do not impact on the solvency of the foreign government. If the foreign
government does not follow a balanced-budget policy, then interest rate changes
would necessitate secondary changes in foreign spending or taxes in order to
restore solvency. An extension of the analyvsis would relax the foreign balanced-

budget assumption and would allow for the necessarvy adiustment of foreign fiscal
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management. A more major extension would recognize that the interdependencies
among the various open economies provide incentives for strategic behavior by
individual countries. Such behavior could then be incorporated into a more

elaborate game-theoretic framework. Further, the interdependencies and the

strategic behavior could result in inefficient outcomes from a global perspec-
tive that may call for harmonization of fiscal policies. In such an extended
framework, government spending and the timing of taxes would become endogenous

variables that are determined in the context of world equilibrium.
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APPENDIX

A. The Solution of the System with «v=1

In this Appendix we examine the properties of the model for the special
case in which the probability of survival is unity. In that case, with vy=1,
the market interest factor equals the effective interest factor and, therefore,
from equations (22) and (25) in the text, H0 depends on the path of output
net of government spending and is independent of the time pattern of taxes.
Furthermore, in that case the equilibrium condition (21) of the text, depends
on the initial values of human wealth and om the paths of outputs net of govern-—
ment spending, and is not influenced directly by the values of human wealth in
all other periods. Therefore, in that special case, equations (23)-(24) of the

text may be left out of the system. The resulting equilibrium conditions are:

(a-1) (1-8) W_+ (1-¢") W' = 5
[} [ ]
(4-2) (1-6)6" W+ (1-67)6"t w: = a5,
(A-3) W, = tE; atyt-Bo
where

* L
W =H+B - W=
o = H| By, W H*B_ *B,

Y, =Y -G and y =% -¢ _cF
. Ve = ¥,-6,-G

Equations (A-1)-(A~3) correspond to equations (20)-(22) of the text.
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The solution of this system is

1-8)[5. 1= 6"t - B
W (1- Iy L= ¢ ™ Bl
(4-4) 0" (1-6)s
5. 1% . shar + B
* 0 4t=0 t o
(A-3) wo = z
. * - — *p o T. % t ™ CJkT *t _ t
a6 (=6 )lyple "I o 82 +86 I _ 86 AT+ (8 §7)B }
— g = -
t 7.4

L

* o ®t £, % *
where A = [1-(1-6 ) tEO(é -4 )lt] >0 , and where kt denotes the share of

foreign product net of government spending, i.e., l: = y:/§t and, At denotes
*

¢

As is evident by inspection of equations (A-4)-(A-6), the system conforms

the corresponding share of the home country, i.e., At = (yt/§t) =1~ 2

with the Ricardian proposition. Thus, given the path of government spending
(which governs the paths of ¥y and y*) the time pattern of taxes and govern-—
ment debt issue is irrelevant for the determination of world equilibrium.
These solutions (which are discussed in detail in Frenkel and Razin (1984)),
provide answers to questions about the effects of current or future changes

in government spending on the paths of world rates of interest and consumption

and, thereby, on the paths of the current account and the balance of indebtedness.
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B. Derivation of the Impact of Budget Deficits

In this Appendix we derive the formal solutions to the impact of budget

*
deficits on R, Wo and wo . Differentiating equatioms (29), (27) after multi-

plying it by (1-R)/R, and (28) yields:

[ * % 1 | ) (
1-v4 i-y & 4] dWo o
(1-R) Y6 (1-R)Y & . st | ol IR | 1y
R R o R 1- R o
=Y (Y-G) -
1 0 u_—m'z' dR 1
L J p. 4
where
L ) +uw(Y -G
8 = - AR [v(Y-G) +w (Y -G )]
- 2 . - —vR2
v = I=YR) (1 g)(l YR L o
(1-yR)
%, * x
w = 1=y R)< - (1-y )(1-y R%) s 0

(l—Y*R)z

The determinant of the matrix is denoted by -A. The value of A 1is:

* %
< =Y 6 )y * g"

where

., U-vR) - a-R? (T8 o
(1-vR)?

The solutions of the system are given in equations (31)-(33) in the text where

- (U-vyR)? - Y(A-R)Z - (A=) (1=yR®)

8

(1-vyR)?
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