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Short-Run Analysis of Fiscal
Policy and the Current Account
in a Finite Horizon Model*

This paper utilizes a technique developed by Judd to quantify the short-run effects of fiscal
policies and income shocks on the current account in a small open economy. It is found that:
(1) a future increase in government spending improves the short-run current account; (2) a
future tax increase worsens the short-run current account; (3) a present increase in the gov-
emment spending worsens the short-run current account dollar by dollar, while a present
increase in the income improves the current account dollar by dollar; (4) when government
budget is balanced in the long run, a tax cut accompanied by an equal government spending
cut in the future always leads to a deterioration in the short-run current account.

1. Introduction

This paper examines the short-run effects of fiscal policies and income
shocks on the current account in a small open economy. It differs from most
of the existing studies by utilizing the approach developed by Judd (1982,
1985, 1987) to quantify the short-run impact on the current account of
intertemporal policy and income changes. While many studies have relied on
phase diagrams or long-run equilibrium to derive certain qualitative, short-
run results (see Obstfeld 1981, 1982; Matsuyama 1987; Pitchford 1989; Sen
and Turnovsky 1989, among many others), the Judd approach, with the help
of the Laplace transform, can provide an exact quantitative expression for the
short-run effects on the current account of different (temporary or perma-
nent, present or future) shocks. New insights derived from this approach have
been seen in various studies on taxation and debt in Judd’s own studies, and
Dixit’s (1990) study on the traditional Solow model and the g-theory of
investment.

In this paper, I apply the Judd approach to the Yaari-Blanchard model
and consider a small open economy where the representative agent maximizes
a discounted utility over a finite horizon by choosing consumption and two-
asset (foreign bond and domestic government bond) holdings. The Yaari-
Blanchard model not only offers a very simple structure to study the current
account and fiscal policies, it also guarantees the existence of the short-run
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dynamics of consumption even when the time preference differs from the
world interest rate. If I use the typical intertemporal model, an equilibrium
can be achieved in this model when the time preference equals the world
interest rate. But in this case consumption will always be a constant. If the
time preference is not equal to the world interest rate, then consumption
either keeps increasing or keeps decreasing. To introduce more interesting,
short-run dynamics in this typical model, it is necessary to complicate the
matter by assuming an imperfect world credit market as in Pitchford (1989)
or by adding capital accumulation with adjustment cost to the model.

The Judd approach delivers many interesting findings regarding the
short-run impacts of different shocks on the current account in the Yaari-
Blanchard model: (1) a future increase in government spending improves the
short-run current account; (2) a future tax increase worsens the short-run
current account; (3) a present increase in the government spending worsens
the short-run current account dollar by dollar while a present increase in the
income improves the current account dollar by dollar. Thus the short-run
consumption does not adjust to the present exogenous shocks and all impacts
of present shocks fall upon the current account; (4) when government budget
is balanced in the long run, a tax cut accompanied by an equal government
spending cut in the future always leads to a deterioration in the short-run
current account.

The paper is organized as follows. In Section 2 the Yaari-Blanchard
model for a small open economy is briefly introduced. In Section 3 I focus
on the short-run impacts of income and policy shocks on consumption and
the current account. In Section 4 the effect on the current account of a
balanced, long-run government budget constraint is studied. I conclude the
paper in Section 5.

2. The Yaari-Blanchard Model

The set-up of the model is essentially taken from Blanchard (1985). I
consider a small open economy in a world with perfect capital mobility. Assets
available to the residents of the small open economy are foreign bonds and
domestic government bonds. The returns on these two kinds of bonds are
given by a constant world interest rate, r. Each representative agent in this
economy faces a constant probability of death, p, throughout his life. It is
further assumed that the population growth is zero, and at any instant of time
a new cohort of size p (by proper normalization) is born. The expected
remaining life for an agent of any age is [ § tpe "”'dt = p ', which is also taken
as the time horizon. Finally, the size of the total population at any time ¢ is
[0 pe Pt = 1
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At any time ¢, let c(s,t), y(s,t), a(s,t) and h(s,t) denote consumption,
noninterest income, nonhuman wealth and human wealth of a consumer born
at time s. Here a(s;t) = b(s,t) + b* (s,t), and b is the government bonds and
b* is the foreign bonds. Also denote the lump-sum tax on the agent at time
t as T(t). Since the interest rate for nonhuman wealth is 7, the dynamic budget
constraint of the agent born at time s is

da(st)/dt = ra(s.t) + pa(sit) + y(st) — T(t) — c(st), (1)

where pa(s,t) is the payment from the life insurance company as a result
of the assumed existence of perfect annuity market in the Yaari-Blanchard
model.

Let the instantaneous utility be logarithmic and let the time preference
rate be 8. The agent maximizes the expected utility:

E, J‘logc(s,t)ee(t“")du , 0->0.
0

Since the only uncertainty is about the time of death, the maximization
is equivalent to maximizing

I logc(s,n)e(w)("")du ) (2)
0

The combination of (1) and (2) yields the following equation of motion
for consumption:

c(st) = (p +0) [alst) + hist)], (3)

where h(s,t) = [ [y(s,0) — T(v)]e®P—v)gy,
Taking aggregation over the whole population at time ¢ and denoting
the aggregate variables by uppercase letters,

t

X@) = [ x(s.6)pe?®ds, forx(s.t) = c(s.t), als.t) and h(s.b)

—oo

Thus C(t) is aggregate consumption, A(t) aggregate assets, and H(t) aggregate
human wealth. The dynamic equations of these aggregate variables are given

by
C=0+p)A+H), (4)
H=(r+pH—y+T, (5)
A=rA+y—T-C. (6)
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Integration of (5) while taking y and T constant becomes
JatHeeP») = (1 = yle~Peds;
t t

that is,
H = (y — T(r+p), (5

which is the present discounted value of the after-tax noninterest income.
With (5’), we can write (4) as

C = (8+p)[A + (y=T)N(r+p)], (4)

which is the consumption function that appeared in Blanchard (1985, 241).

Let g(t), T(t) and B(t) be government spending, tax revenue, and
accumulated government borrowing at time ¢, respectively. Then the gov-
emment budget constraint is given by:

é =g+rB—T. (7
Since A = B + B¥, the substitution of (7) into (6) yields the dynamic equation
for the foreign bond holdings or the current account:

é*=rB*+y—C—-g. (8)
Differentiating Equation (4’) and using (7) and (8), I have the equation of
motion for aggregate consumption:

C=(r—p—-06)C+p(p+06)y —T)/(r+p). (9)

Equations (7), (8) and (9) consist of a full dynamic system in C, B and

B*. We also note that Equations (8) and (9) are two dynamic equations

independent of the govermment budget constraint (7). In the following

analysis, I will first study the subsystem of (8) and (9) and then proceed to
consider the government budget constraint.

3. Short-Run Impacts of Exogenous Shocks

Blanchard (1985) has studied the effects of permanent shocks on
consumption and the foreign bond holding by dealing with the steady-state
equations of (4'), (8) and (9). My study here focuses on the short-run effects
on consumption and the current account of different shocks, which can be
permanent or temporary, present or future. As I said earlier, in dynamic
economic analysis, many existing studies have utilized phase diagrams to
derive certain qualitative results regarding the short-run effects; see Able
(1982), Obstfeld (1981), and Sen and Turnovsky (1989), among others. To
quantify the short-run effects of different shocks, I follow the Judd approach.
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Suppose that at time ¢ = 0 or today the foreign bond holdings and
consumption are at the steady-state level corresponding to exogenous vari-
ables y, g and T. In addition, the government budget is assumed to be
balanced. At time ¢ = 0, let the exogenous variables change as follows:

y'(t) =y +ehy(t), (10a)
gt)=g+ehy ), (10b)
T'#)=T+ehy (), (10c)

where € is a parameter. Functions hy(t), hé(t) and hy(t) are the intertemporal
changes of the noninterest income, government spending and taxation, re-
spectively. To give an example, let the government spending increase by €
for the time interval t, < t < ¢,. Then h,(t) = 1 fort, < t < t, and h,(t) = 0
otherwise; g(t) = g + € for t; <t < t, and g'(t) = g otherwise.

Substituting y(¢), g'(t) and T'(t) for the constants y, g and T in Equa-
tions (8) and (9), I have

C=(r—p—0)C+p(p+0)y+eh,®) — T — ehe(®)/(r+p), (11a)

B¥*=rB* +y+eh,() — C — g — ehy(t), (11b)

with boundary conditions llim,_,,B* (t)| < e, B* (0) = B¢ The solutions to
(11) will depend on both time, ¢, and exogenous parameter, €. I write the
solutions as C(t, €) and B*(¢, €). These two functions are differentiable with
respect to € because (11a) and (11b) are two linear differential equations. For
€ = 0, the system stays at the initial steady state. As € changes from zero to
nonzero values, namely, as exogenous shocks occur, the impact on consump-
tion and foreign asset accumulation at any time ¢ can be seen from the partial
differentiation of C and B* with respect to €. To this end, I use the following
notations:

9C(t,0)/0e = C.(t) , 0B*(:,0)/0e = BX(t) ,
AAC(t,0)/00))/9e=Celt),  3[aB*(t,0)/0t))/0e = BX(t) .

Differentiating Equations (11a) and (11b) with respect to € and eval-
uating the results at € = 0, I have

és] B CE] [p(p +0)(r+ P)“l[hy(t) = hr @)
B

+
B;:k hy(t) - hg(t)
Denote the 2 X 2 matrix in (12) as J. ] is the constant Jocobian matrix
of the dynamic system. As it is clear from J, the initial equilibrium is saddle-
point stable if (r—p—8) is negative, which is a stability condition assumed in

(r—p—6) 0

-1 . . (12)

351



Heng-fu Zou

Blanchard (1985) and Matsuyama (1987). With this assumption, one eigen-
value of the system is positive and one is negative:

u=r
and
w=r—p-20, (13)

here p (= r) is the positive eigenvalue and @ (= r — p — ) is the negative
eigenvalue.

As in Judd (1985), the Laplace transform can be utilized to solve (12},
a linear system with constant coefficients. The Laplace transform of a func-
tion, f{t) (¢ > 0), is another function, F(s), defined for sufficiently large s:

F(s) = [f (edt
[

Let HC(s), HB(s), Hy(s), Hg(s) and H (s ) be the Laplace transforms of C(¢),
BX#), hy(t), hg(t) and h.{t), respectively. Then apply the Laplace transform
to (12):

[chas) _ [Hcas)

p(p+6)(r+p)~'[H,(s) — Hr(s)] + Cs(O)]

sHBG)| ™/ |HB26)|| H,6) - Hy)
or,
[HCE(S) } _ [(s —r+p+6) 0] [p(p +0)(r +p) {Hyls) — Hr(s)] + CE(O)]
HBXs)| 1 s—r|| Hys)— Hgs)
Solving the inverse matrix yields
[mso-e oo (4 Sl 0 e

In (14), C,(0) is the initial change or jump in consumption corresponding to
exogenous shocks. This jump is necessary for the system to converge to the
steady state along the unique perfect foresight path. To determine C(0), note
that the existence of a saddle-point equilibrium in this model implies a
bounded steady-state foreign asset accumulation for any €. Therefore
HB (s) must be finite for any s > 0; in particular, it is true for s = 4 = r (the
positive eigenvalue of the dynamic system). However, when s = r, the inverse
matrix in (14) is singular. To remove this singularity, the numerator on the
right-hand side of (14) has to be zero (see Judd 1987 for details):

—plp + 8)r + p) " [H,(r) — Hy(r)] = Cel0) + (p + O)H,(r) ~ Hy(r)] = 0

352



Short-Run Analysis of Fiscal Policy

which is the same as
Ce(0) = r(p + 0)(r + p) 'H,(r) — (p+O)H,(r) + p(p + O)(r + p)"'Hy(r) .  (15)

Equation (15) gives the impact on the initial or today’s consumption
from future shocks in the noninterest income, government spending and tax.
Since the Laplace transform can be regarded as the present discount value
of future shocks, the effects of different shocks in the remote future will be
much smaller than the ones in the near future. Also, the discount factor here
is the world interest rate, r, which is not true in general. Usually, the discount
rate is the positive eigenvalue of the dynamic system, but they coincide in
our model here.

From (15), it is clear, any future increase in the noninterest income will
increase today’s consumption. Instead of just providing this qualitative in-
formation, expression (15) presents the exact magnitude of this effect. For
example, let the increase in noninterest income happen in the future time
t:t, <t <t, + At and At is very small. Then

o0 1 +At
H,() = [h@edi =] e rde=Ate ™,
0 t

and the initial consumption will increase by r(p + 6)(r + p)-lAtef’il.

Next, a tax rise in the future will also increase the initial consumption.
In fact, if future tax follows the time path of the noninterest income, namely
Hy(r) = Ate™, today’s consumption will go up by p(p + 0)(r + p)~'Ate™ ™.
This is an interesting result because people act to consume more today
instead of saving more to smooth their consumption in view of a future tax
hike. To provide some economic intuition for this result, we note that, for
a fixed government spending, g, over time, an increase in the future tax will
lower government bond finance over time as indicated by the integration of
the government budget constraint (7). To gradually reduce their government
bond holdings, people react to this anticipated tax increase by converting part
of their government bond holdings to consumption today. This is why there
will be an increase in consumption at ¢ = 0 when the tax rises in the future.

Equation (15) also implies that an increase in future government
spending will reduce today’s consumption. The exact magnitude of this
reduction is given by (p+8)H,(r). The economic intuition of this result is the
following. From the integration of the government budget constraint (7), an
increase in g in the future without raising the tax will lead to more government
borrowing over time. Expecting an increase in government bonds, people
reduce their consumption today and save more to purchase government
bonds. Therefore, current consumption is lowered as a result of a future
increase in government spending. A similar result has been obtained in Judd
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(1985). In a framework of a neoclassical growth model with income taxation
and government borrowing, Judd shows that an increase in future govern-
ment spending reduces consumption today and consequently encourages
investment today; see Judd (1985, 311). I will show that in the finite horizon
model the reduced consumption today improves today’s current account.

Substituting (15) into (12), we can solve the initial impact of different
shocks on the current account:

B¥(0) = —C¢(0) +hy(0) ~ hy(0),

or

BX(0)= —r(p + 8)(r+p) "Hy(r) + (p+ OH) — p(p +8)(r+p) Hy(r) + hy(0) — h(0) .(16)

In deriving (16), I have used the fact that the initial foreign bond holding is
given (B* (0) = B§) and B §(0) = 0 irrespective of &; for this point, see Dixit
(1990).

From (16), a few interesting points can be shown:

First, an increase in today’s noninterest income will improve the cur-
rent account dollar by dollar. This is given by the term hy(O) in (16). If the
noninterest income rises today, that is, hy(O) = 1, the foreign bond holdings
will also rise by one. On the contrary, an increase in government spending
today worsens the current account dollar by dollar. Combining (15) and (16),
I can show that, as exogenous shocks happen today, there is no adjustment
on today’s consumption and all impact of today’s shocks falls upon the initial
current account.

These results can also be seen directly from Equation (8) combined
with Equation (14). Since, from (14), today’s consumption does not react to
any of today’s exogenous shocks, and since the wealth stock—foreign bond
holdings, B*—cannot change initially, Equation (8) indicates that a rise in y
at time ¢ = 0 increases savings and the current account surplus, and a rise in
g at time ¢ = 0 reduces savings and the current account surplus.

Second, any increase in future income reduces the initial current
account balances, and its magnitude is just the opposite of the increase in the
initial consumption, ~r(p + 8) (r + p)_lHy(r). This is true because an
anticipated future increase in y raises wealth, stimulates consumption, de-
creases savings and worsens the current account today.

Third, a future increase in government spending improves the initial
current account by (p + 6)H,(r). The explanation for this result is closely
related to our explanation about the negative effect of future government
spending on today’s consumption. Since more government spending in the
future without raising the tax requires an increase in government bond issue
over time, people respond today by lowering their consumption and saving
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more in the form of bond holdings. As today’s consumption is reduced, some
of this additional saving takes the form of more foreign asset holdings, and,
thus, improves the current account today. As I said earlier, this stimulating
effect of a future increase in government spending on the current account
is very similar to the stimulating effect of government spending on investment
in Judd (1985).

Finally, since a future increase in tax stimulates today’s consumption
as I have argued earlier, the economy will respond to a higher future tax by
decumulating its foreign asset holdings and converting part of its foreign
bonds to consumption today. The negative impact of a future tax increase on
the initial current account is given by —p(p + 0)(r + p)‘lHT(r) in (16).

4. The Balanced Budget Condition

I now return to the government budget constraint. When shocks are
introduced into the government budget (7) in the form of Equations (10b)
and (10c), the new budget constraint becomes

B=g+ehyt)+rB — T — ehr(0). (17)

Differentiating this equation with respect to € and assuming that the stock
of B at the initial steady state is zero, I find that, for a balanced budget, the
following relation holds:

Hy(r) — Hy(r)=0; (18)

that is, the present value of government spending has to equal the present
value of tax, discounted at the world interest rate . For example, if the tax
is cut at timet = 0, and later on the spending is also cut to balance the budget
at time ¢t > T, then h;(0) = —1 today and the government spending has to be
cut in the future by hg(t) = —7 for t > 1. Equation (18) requires that

1= Yje_”dt ;
T
namely,
v=re".
Substituting the relation (18) into (15) and (16), we have
C(0) = r(p + 0)(r + p)_lHy(r) +(p + 9)p(r + p)*]—l]HT(r) . (19)

é’{(O) =—r(p+0)(r+ p)‘lHy(r) +(p+0)L— p(r+p)‘1]HT(r) + hy(O) - hg(0)4 (20)

Therefore, an increase in tax balanced by an increase in government spending
in the future always leads to improvement in the initial current account
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because the term [1 — p(r + p)_l] in (20) is positive. Or put it in another
way, a cut in tax balanced by a future cut in government spending always
worsens the initial current account.

This finding can be explained as follows. In the finite horizon model,
people have a nonzero probability to die at any time. With a future rise in
tax, its effects on people born at different times are different, and a typical
agent may not be taxed because he may die by the time more tax is actually
collected. Similarly, the burden of more government spending may not be
shared by a person due to the probability of his death. In this way, to a typical
agent born at time ¢, the one to one correspondence between the discounted
tax and discounted government spending in the infinite horizon model does
not hold here. In fact, in this model, a future rise in government spending
causes a greater reduction in today’s consumption than the increase of today’s
consumption caused by an equal rise in future tax. Therefore, when the effect
of tax is dominated by the effect of government spending, an equal amount
of increase in future tax and government spending brings about a decline in
the initial consumption and an improvement in the initial current account.

5. Summary

This paper has applied the Judd approach to study the effects of fiscal
policies and income shocks on the short-run current account. Among the
many interesting results found here, I should emphasize the following three
observations: First, the present shocks in income and fiscal policies only alter
the short-run current account, while future shocks have an effect on both the
short-run current account and short-run consumption. Second, there exists
an asymmetry between the effect of tax and the effect of government spend-
ing on the current account. A tax rise in the future worsens the short-run
current account, but an increase in future government spending improves the
short-run current account. The Judd approach allows me to conclude that the
effect of government spending dominates the effect of an equal tax rise.
Therefore, finally, when the balanced government budget constraint is im-
posed, a future increase in government spending and tax leads to a current
account surplus in the short run and a future cut in government spending and
tax results in a current account deficit in the short run.
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