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Abstract
The effects of fiscal deficits on welfare, interest rates and the

balance of payments are examined in an open-economy overlapping-generations
model. A deficit reduces welfare of the current foreign and domestic old and
domestic unborn. The foreign unborn gain while the current foreign young may
gain or lose. Long-term interest rates rise but the current short rate may
rise or fall. The home country's current account will be negative the period
following the deficit because of an international distribution effect.

Anticipated future deficits decrease current welfare and decrease short-term

interest rates but increase long rates.
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FISCAL DEFICITS, INTERNATIONAL TRADE AND WELFARE

by Joel Fried and Peter Howitt

1. INTRODUCTION

Many observers of events in the early 1980s attributed high real
interest rates throughout the world, and large current account deficits in the
United States, to the large fiscal deficits of the U.S. government, both
actual and anticipated. Several economists argued that the fiscal deficits
were damaging the long-run economic welfare of the United States. The adverse
reaction by European politicians and central bankers implies a belief that the
deficits also imposed welfare losses abroad.

The purpose of this paper is to subject these opinions to logical
scrutiny by examining the effects of fiscal deficits on interest rates, asset
prices, international payment accounts, and the welfare of domestic and
foreign residents, in a simple overlapping generations model of the world
economy. This model abstracts from short-run aggregate-demand effects of
fiscal policy by assuming continuous market clearing and perfect foresight.
But its explicit treatment of intergenerational differences allows it to focus
on what may be the most important dimension of the welfare effects of fiscal
deficits. The paper supplements the traditional literature on the burden of
the national debt by asking how the debt affects the distribution of welfare

not just across generations but also across nations.



Diamond's 1965 paper was the first to address the question of the burden
of the debt using the overlapping generations framework. In it he assumed
reproducible capital that is perfectly subsﬁitutable in production for the
single consumption good. Persson (1985) extended the Diamond analysis to an
open economy, and also used these assumptions about capital. The advantage of
assuming reproducible capital is that it allows one of the most commonly
discussed effects of the national debt to be modeled; namely the effect on
long-run capital accumulation. But the assumption that capital is perfectly
substitutable in production for the consumption good rules out another equally
important effect; the capital gains and losses inflicted on asset holders when
interest rates change.

In this paper we abstract from capital accumulation and examine this
second channel by which debt affects welfare, by supposing capital is fixed in
supply: the capital in our model is best interpreted as land.1 Government
debt acts as a substitute for land in agents' portfolios. It thereby affects
asset prices and interest rates, which in turn affect consumption and welfare.

It turns out that allowing the price of capital to vary endogenously
produces results about interest rates and welfare that are missing from
Diamond's one-sector analysis. For instance, we find that, in the transition
to a higher level of debt, short-term interest rates can rise or fall; in
Diamond's analysis an increase in government debt causes the rate of interest
to rise monotonically to its new equilibrium level. Our assumption also
implies that anticipations of future government deficits will alter interest
rates. In models where capital is a perfect substitute in production for
consumption, fiscal deficits have no affect until they are incurred because
the generation that is young the period before is not affected. The fact that

interest rates will be affected in the future does not change the price it



will receive for the capital it is now acquiring, and hence does not affect
its behavior.

The differences in the effect of a fiscal deficit on welfare using the
two alternative assumptions about capital are most evident in an open
economy. For instance we find that, in the long run, deficits benefit foreign
residents by increasing the rate of interest at which they can save when
young. Persson found that they hurt foreign residents by reducing the capital
intensity, thus lowering the equilibrium real wage of the young. Thus it
seems that in more general models that include both reproducible and non-
reproducible capital the effect can go either way. We also find that deficits
harm the old in both countries who suffer capital losses on assets held at the
time of the fiscal deficit. No such effects are found in Persson's model, but

it seems that in this case our results are quite general for they just require

capital losses to be possible and for deficits to lower asset prices.2

2. DEBT IN THE CLOSED ECONOMY
Basics

We begin the analysis with a closed economy. Output is produced by the

technology:
Yt = f(kt)' £' >0, £ <O,
where yt is output per worker and kt is the land-labour ratio. Assume that kt
= k for all t. Given fixed factors, the rental rate on land and the wage rate
are, respectively:
0 =f'(k), w= f(k) - f'(k)k = y - 6k.
There is a population of constant size. Each individual lives two

periods. An individual of generation t is young in period t. When young he

supplies one unit of labour, consumes ct units of output, and receives a



transfer of Tt' With his savings he purchases assets that he sells in his

second period to purchase consumption goods of the amount x The assets

t+l°
are titles to land and government debt. A unit of government debt is a

promise to pay © units of the consumption good each period forever, beginning

the period after issue. The price of a unit of either asset is Pt' The

interest factor on an asset purchased in period t and sold in period t+1,

Rt+1’ is defined as

(1) Rt+1 = Pt/(Pt+1 + 0) = 1/(1+rt+1

where rt+1 is the one-period, or short term, rate of interest on an asset

)

purchased in period t. The long term rate of interest is Ty t41 = GIPt.
1]
The decision problem for generation t is

Max u(ct. )

X1
subject to

ct + Rt+1 xu_1 =W + Tt = et.

Assume that u is strictly monotonic, with strictly convex indifference curves
that don't intersect the axes, and that ¢ and x are both normal goods. Then

the above decision problem yields the demand functions:

(2) cp = c(Resns ©)s Xp41 = X(Reqps ep)

where
¢>0, x>0,
(3) { 3c/de > 0, ax/de > 0, and (by the Slutsky Theorem)

3x/3R < - x 3x/de < 0.

By the budget constraint:

(4) 3c/3R + 3%/3R = - x + (1-R)ax/aR < O for R < 1,

and



(5) 3c/de + ax/de = 1 + (1-R)3x/de > 0 for R < 1.

Assume the government makes no purchase of goods or services, so that
changes in the debt outstanding come through transfers to, or lump sum taxes
on, the young. Transfers to the young are financed by sales of bonds to the
young, the interest on which is paid by raising the tax on (reducing the
transfers to) future generations. Thus the experiments we conduct in altering
the level of debt correspond to a transfer of taxes from the labour income of
current generations to that of future generations. Let bt denote the number

of bonds outstanding. Then bt must obey the government budget constraint

(6) bt+1 = bt + (th + Tt+1)/pt+1'

Given an arbitrary starting date, t , a sequence of transfers
o

{Tt}t ¢’ and an initial stock of debt bt .’ an equilibrium is a sequence in
o o

which markets clear under perfect foresight starting at to. More formally, it

(-]
is a sequence {P , R , b } that satisfies the definition (1),
t t+l t+l t=t
o

the government budget constraint (6), and the goods-market-clearing condition:

(1) e, +x =73

for all t > to. with (ct. xt+1) given by the demand functions (2) for t > to'
and:

(8 x_ = (P +0)(k+b )

X 1

fort =t .
o

The consumption xt of the initial old is not given by the demand

o
function (2) because our definition of equilibrium does not require that

generation's expectations be fulfilled. According to (8) unexpected movements



in Pt confer capital gains or losses on the initial old.

o

In equilibrium (8) also holds for all t > to' and by Walras' Law the

asset-market-clearing condition:

(9) w+ Tt - c(Rt+1,w + Tt) - Pt(k+bt) =0
holds for all t 2 to.

A stationary equilibrium is one in which the stock of bonds is held
constant at its initial level by a constant tax: T = -b®, the price and
interest factor are constant3 and satisfy: P = OR/(1-R), and the consumption
vector (c,x) in each period, including the initial period, is given by (2).
Appendix A shows that, under the assumptions given so far, for all values of b
in the interval [0,w/6) there exists a unique stationary equilibrium with 0 <
R<1.

The conceptual experiment by which we investigate the effects of
deficits is the following. Suppose the economy before period 1 is in a
stationary equilibrium with no government debt and no transfers. In period 1
the government unexpectedly makes a positive transfer Tl to the young of

generation 1. This requires the government to issue the amount b = T /P1 of

1
debt. 1In all future periods the debt will be held constant at the level b, by
a tax equal to 6b. So starting in period 2 the economy will be in a new
stationary equilibrium, after a single period of transition. After the

initial transfer that created the deficit there will be no more surprises.a 50

the economy will be in an undisturbed equilibrium from period 1 forward.s



The long-run effects of deficits

The interest factor in a stationary equilibrium is given by the function

R(b) that solves the goods-market-clearing condition:

(10) D(R;b) = c(R,w-6b) + X(R,w-6b) - y = O.
Appendix A shows that for all b in the interval [0, w/0), R(b) satisfies:
(11) -6/x(R, w-6b) < R'(b) < 0.
From this and (1) it follows that the long-run effect of the deficit is to
raise the rate of interest and reduce the price of assets. That is:
R3 < Rl' and P2 < Po.

where Rl = R(0) and R3 = R(b) are the interest factors prevailing before and
after the deficit of period 1, and where Po and P2 are the corresponding
stationary-equilibrium asset-prices. The economic interpretation of this
result is that the increase in taxes to pay the interest on the debt depresses
aggregate demand, and the rise in the rate of interest brings it back up to
the full-employment level.

To examine the effects of the deficit on the welfare of an individual in

the stationary state, construct the indirect utility function:

V(R,e) = Max u(c,x), s.t. c + Rx = e

= u(c(R,e), x(R,e)),
and let
y(b) = V(R(b), w ~ 6b).
Thus y(b) shows the stationary--state utility level as a function of the
outstanding debt.
Debt affects utility by raising taxes and by raising the rate of
interest. The following argument shows that the tax effect dominates, so that

the deficit reduces stationary-state utility. From Roy's Lemna,



V. = -xV_< 0,
1

2
we get
' = ! - = -V_{xR'(b) + 6}.
¥'(b) V1R (b) vze 2{x (b) }
Because V2 is positive and, by (11), the term in braces is also positive,

therefore y'(b) < 0.

Stationary equilibria are illustrated in Figure 1. The equilibrium with
no debt is at A, where the individual's optimum lies on the equilibrium locus,
yy. Because R < 1 this locus is steeper than the budget line. The
equilibrium with debt is at B. The reason why B lies to the southeast of A
along the equilibrium locus rather than to the northwest is that, because ¢
and x are both normal, the slopes of successive indifference curves decrease

as you move to the southeast. It follows immediately that:

If ﬁ(RIlg ) £ §(R ,e ) and E(R e ) > E(R » ), with at least one
—— ———i——-—r o

i i~ I3

strict inequality, then R > Rj.

This proposition will be used below in several places; we call it the
Normality Proposition. 1In terms of Figure 1 it implies that B cannot lie to
the northwest of A for this would require R(b) > R(0), which we know is false.

This argument establishes that the long-run effect of the deficit is to
increase consumption of the old and reduce consumption of the young:

X, > X e, < c.

where (co, xo) and (cz. x2) are the stationary-equilibrium consumption vectors

before and after the deficit.



Figure 1: The long-term effects of debt in the closed economy
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The short-run effects of deficits

In the transition period (t=1) the asset-market-clearing condition (9)
must be satisfied with T_. =P b, b =0, and R =P /(P_ + 6). The
1 1 o 2 1 2

goods-market-clearing condition for period 2 is:

C(R , w-6b) + X(R , wiT ) = y.
3 2 1

During the transition the short-term interest rate will be less than in
the new stationary equilibrium:
R >R_.
2 3
This is because in order for the goods market to clear in period 2 at the new

stationary-equilibrium rate of interest the consumption of generation 1,
;(Rz,w+T1), must equal the new stationary-equilibrium value,“x(g » W=6b),
which implies R2 > R3 because x is a normal good and because 3x/3R < 0.

However, R2 can be more or less than the initial interest factor Rl'

This can be seen with the aid of Figure 2, where A and B are the initial and

final stationary equilibria. Because the economy will be in a stationary
equilibrium in period 2, therefore the consumption vector (cl,xz) of
generation 1 must lie on the vertical line through B. Hold b constant at its
new post-deficit value and set P1 equal to the value P; = RI(P2+6) that keeps
the interest factor constant at Rl' Then generation 1 will face a budget line
parallel to that of the initial stationary equilibrium, and will choose point

D. If, as in Figure 2, D lies to the right of C, the point on the new budget

line vertically above B, then in order to induce generation 1 to locate

[}
vertically above B the equilibrium price of assets must be set higher than P1

6
(a reduction in P, would raise x_, even further ). Because P

1 2 1 - RZ(PZ"l‘e)o
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Figure 2: The short-term rate can rise or fall during the transition
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therefore R2 must exceed Rl' Similarly, if D lies to the left of C then R

must be less than Rl'

Although the short term rate of interest can rise or fall initially, the

2

long-term rate rises monotonically through the transition, that is:

P2 <P1 < Po.

That P2 < P1 follows automatically from (1) and the fact that R3 <R That

2°
P1 < Po can be demonstrated by the following reductio ad absurdum. Suppose,

on the contrary, that P, > Po' Then, by (8), x, > L So, by the

1

goods-market-clearing condition, c

1

1 < . This, together with the fact that

x2> X, implies:

%x(R ,w) < x(R ,w+P b) and c(R ,w) > c(R ,w+P b)
1 2" 1 1 2" 1

which by the Normality Proposition implies R1 > Rz. But this implies a

contradiction, because P, > Po and P2 < Po imply:

1

The effects on the welfare of those generations alive in period 1 are
straightforward. The deficit increases the welfare of generation 1 because it
allows that generation to consume more in each period than if the original
stationary equilibrium had been left undisturbed.7 Because the deficit is
unanticipated it does not affect the consumption of generation 0 when young.
But it reduces their consumption when old by inducing an unexpected capital

loss: x1 - xo = Plk - Pok < 0. Thus it reduces the welfare of generation 0.



13

The assumption of a fixed capital stock generates different implications
than those of Diamond's one sector reproducible capital model. In our
analysis the initial old unambiguously lose, while in Diamond's model they are
unaffected. This is because his model precludes capital losses. Both models
however predict a decrease in welfare for generations in the new steady state,
and an increase in welfare for the initial young.

oOur model also yields different results concerning the short term rate
of interest. In Diamond's model R, falls monotonically from R, to the new

t 1

stationary-equilibrium value. In our model it is possible for R2 to exceed

Rl’ which exceeds R3.
When the economy is opened to trade in goods and asset titles with other
countries, further differences arise from the nature of the assumptions about

capital. We now examine the open economy case.

3. THE OPEN ECONOMY
Eguilibrium

In this section we postulate a second country, which is also populated
by overlapping generations of identical agents. A symbol z* represents the
foreign equivalent of the home country symbol z. Tastes, technology, and
relative endowments of labour and land may differ between the two countries.
Per worker output in the foreign country is y* = f*(k*). The ratio of foreign
to domestic population is A. For notational simplicity k* is measured in
units such that f*' = 6. Assume that b: = 0 for all t.

There is free international movement of goods and assets. There is no
possibility of reneging or defaulting on the promised income from ownership of

%
k, k , or government debt. Lump sum taxes can be collected only from the
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young of the country whose government has levied the taxes. Thus the price of

assets, and the interest factor, will be common to both countries. These are

designated P: and R: to indicate that they are determined by the world
economy. For expositional purposes suppose that, at t < 1, R: is equal to
R(0); that is, in the experiments that we conduct, the initial conditions are
such that the trade balance in each country is zero.

The foreigners' decision problem yields demand functions,

::*(R* ,eX) and ;*(R* ,e%¥), with the properties (3). Aggregate demands
t+1 t t+1 t

are denoted:

a(R* ,e ,eX; \)= G(R* e ) + k;*(R* ,eX), and
t+1 t ¢t t+l ¢t t+1 ¢t

X(R* , e, eX; ) = x(R* ,e ) + A xX(RX ,exX).
e+’ t 0t t41’ t+l

We begin the analysis in a stationary equilibrium with no debt in either
country. In period 1 the domestic government unexpectedly incurs a deficit to
finance a transfer to generation 1. From period 2 on, the world economy will
be in a stationary equilibrium with a constant tax in the home country.

The goods-market-clearing condition is:

= A x kx* A *
Ct+ xt = ct+ ct+ X, + R + Ay .

and the asset-market-clearing condition is:

* % *
w + Tt+ W - ct— Pt(k+hk +bt) = 0

Global consumption of the old each period must equal the value of their assets:

(12) x + Ax* = (PX + 6)(k + Ak* +Db ); t > 1.
t t t t-1

Furthermore, in periods 0 and 1 the consumption of the old will be:
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* * * *
X, = (Pt+6)k. X, = (Pt+9)k ;s t=0,1
In order for the goods market to clear in the second period then the global

consumption of the old of generation 1 must be the same as in the new

stationary equilibrium:

(13) x o+ hek = i(n;. WHPRD,WKA) = i(R;.w-eb,w*;x).

The condition defining a stationary equilibrium is:

~ ~

(14) D(R*;b) = C(R*,w—6b,wX;\) + K(R*,w-0b,wk;)\)
- (y + A\y%X) = 0
As in the closed economy case, for any bE[0,w/6) there is a unique stationary

equilibrium with R*€(0,1).
Long-run effects
The long-run effect of the deficit is to increase the rate of interest,

because, according to (14), (4), (5) and the fact that 0 < R*¥ < 1:

ac/de + Ix/ae

(15) R%'(b) = — . - - <o.
dc/dR* + 3x/9R* + A(3ck/9R* + 3xk/OR¥X)

As in the closed economy:

(16) - 6/x(R*(b),w-0b) < RX'(b)
and:
* * " P* %
R3 < Rl’ an 2 < Po'
In the long run the deficit will increase the consumption of the old in

the foreign country, because ;*(R*,w*) is a decreasing function of R*. It
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will have an ambiguous effect on consumption of the foreign young, but total
foreign consumption: E*(R*.w) + §*(R*.w) will be increased because by
(4) this total is a decreasing function of RX.

Because total foreign consumption goes up, goods-market-clearing
requifes total domestic consumption to go down. This means that domestic
consumption of the young, c2 must be decreased, for otherwise the Normality
Proposition would be violated.

The long-run effects on welfare are straightforward. The welfare of
future generations in the foreign country is unambiguously improved because of
the rise in interest rates. (Their utility level is VX[R*(b),w*] and V: <

0.) The welfare of future generations in the domestic country is

unambiguously reduced because, as in the closed-economy case, the
income-effect of taxes outweighs the favourable effect of the rise in the rate
of interest.8

The long-run welfare effect in the foreign country differs from
Persson's result, which had foreign welfare fall in tandem with domestic
welfare. The difference is explained by the additional effect in his model of
the fall in capital and the real wage. With land instead of capital no such
effect occurs in our model.

Short-run effects

We now turn to the transitional effects of the deficit. During the
transition the short-term rate of interest will be lower than it will be in
the new stationary equilibrium:

R, < R,.

This follows from the second equality in (13) and the fact that X is

*
increasing in e, and decreasing in Rt'
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As before, it follows directly that the long-term rate of interest will
be lower in the transition than in the new stationary equilibrium:

2 < p*:
2 1’

However, it is not possible without further assumptions to show that P: < P;.
During the transition the long rate could actually fall below its initial
stationary equilibrium value.

It turns out that this perverse effect on the long rate can occur only

if saving is negatively affected by the rate of interest. From here on we

shall rule out this possibility, with the assumption that:

ac ack
(17) —> 0, — > 0.
3R* 9R*
* X
That P, < P, can now be shown by the following reductio ad absurdum.
* * * X
Suppose, on contrary, that Pl > Po. Then because P2 < Po' therefore
*

* * *
R. > R,. It follows from this and (17) that ¢y > o likewise, since in

2 1

addition the domestic generation 1 receives a transfer unavailable to

generation 0, c1 > co. Therefore, by goods-market clearing, x1 - x°= co-cl<
* *x

% * %
0. But, by (12), Xl - Xo = (P1 - Po)(k + Ak ); therefore P1 - Po <0, a

contradiction.

The deficit increases consumption of generation 1 in the home country in

* *
both youth and old age. To prove x, > X, note that, because R3 < R1 and ¢

is normal, therefore C, < Co' Therefore, by goods-market clearing:

2

X *
(x, - xo) + x(x2 - xo) > 0.

2
L. . * X * * N % X hich
This inequality shows Xy > x, if x, £ %, If X, > X, then R2 < Rl’ which,
together with the normality of x implies x, > Xy
* *
To prove 2N > ¢, note that, because P1 < Po' therefore, by (12),

xl < XO. Therefore, by goods-market-clearing:
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% %
(c1 - co) +X(c1 - co) > 0.

L. . . * * % * * *
This inequality shows ¢y > s if ¢y £ Cy* If ¢y > <, then by (17) R2 > Rl’
which, together with the normality of c, implies c, > e

The effects of the deficit on the consumption pattern of generation 1 in
the foreign country depends upon the transitional effect on the rate of
interest. If RZ > R:. then, by (3) and (17) this generation will consume
more when young and less when old, compared with the initial equilibrium. If
R: < RI the opposite results hold.

The effects on the welfare of the transition generations are
straightforward. Because the deficit results in an unanticipated decrease in
asset prices therefore, as in the closed economy case, it reduces the welfare

of all members of generation zero (both at home and abroad). Because it

raises the consumption of generation 1 at home in both periods it raises their
X %

welfare. The effect on generation 1 abroad is V*[Rz.w] - V*[Rl.w]; this

generation is made better off if the short-term rate of interest rises and

worse off if it falls. )

Again these results differ from those of a one sector reproducible
capital model. The major difference is that generation 0 loses in our model
because of a capital loss that cannot occur in one sector models. Another
difference is that our model admits the possibility that the foreign
generation 1 could lose from the fiscal deficit. One sector models preclude
such an outcome, because the short-term interest rate necessarily rises in

period 1 as debt crowds out capital, and the real wage is historically given

by the previous capital accumulation of generation 0.
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It is interesting to note that in one sector models the welfare
conflicts are entirely between generations, not within a generation: the
qualitative effect of a deficit on an individual's welfare is the same whether
that individual is located at home or abroad. In our model, it matters where
the agent is located; future generations in the rest of the world gain while
their cohorts at home lose, and the home country young gain at the possible
cost of their foreign cohorts. 1In other words, our model is potentially
capable of explaining some of the international conflicts that could arise

from fiscal policy as well as the intergenerational conflicts that play the

. . 9
major role in one sector models.

Balance of payments

* *
In terms of Pt and Rt+1’

terms of the balance of payments accounts, however, the transition continues

the transition consists only of period 1; in

beyond period 1 through period 2. In particular in period 2, the home country

will run a current account deficit. To see this note first that, because

* x
R3 < Rz, therefore saving of foreign generation 2 must be greater than of
*
1

foreign old will have saved fewer assets than the foreign young are going to

generation 1. This, together with P: < P., means that in period 2 the
buy. Hence, there will be a net purchase of assets from residents of the home
country: that is, a capital inflow to the home country, and therefore a
current account deficit. 1In period 3 the current account will be zero, with
the (positive) trade balance equal the negative of the service account.

The reason why the transition carries into period 2 is that the debt
issue increases the wealth of generation 1 in the home country relative to the

foreign country. This distribution effect persists for the lifetime
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of generation 1. For the closed economy no such contemporaneous distribution
effect existed because all agents of generation 1 increase their wealth
equally.

We can also show that under some fairly general conditions the home

country's current account will be negative in period 1. For example, if the

% %
short-term rate doesn't fall (if Rz < Rl) then, by (17) and the fact that

* *x
X, < :
1 xo

~ ~ ~ *
c* + xX <X+ XX =y,
. 1 0 0
so the foreign current account is positive. Therefore the current account in

the home country is negative.
% *

Even if the short-term rate falls (R2 > Rl). the current account in

period 1 will be negative if b is small enough and the short-term rate is no
%

greater than it would be if the economy were open (i.e. R2 > Rz). In this

x 10 * X %
case P2 > P2. Therefore P, = R2(P2+e) > RZ(P2+0)=P1. The current (and

trade) account balance of the home country is:

~ % * *
¥y -c(R, wiP b) - (P +06)k
2 1 1

- % *
<y-c(R, witP b) - (P +6)k (because R >R and P > P )
2 1 1 2 2 1 1

= 0 (from goods-market-clearing in the closed economy).

As a third case, assume all agents in the world have identical
preferences, use the same production technology and have the same per capita

resources. Then the debt-issuing country will also have a negative current

account. This is because, by normality, c1 = ;(R:, w+P:b)

> ;(R*, w) = c* and, since x =x*. total per capita consumption is greater in
1 1 1
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the home country than abroad. Since, by assumption, per capita output is the
same, the home country must have a negative trade and current account
balance.

What we cannot show is that the current account will always be negative

*x * *
when R1 < R2 < R2. In this case c, and cl will both increase while X and

Xy will fall. If foreign demand for first period consumption is very

sensitive to the decreased interest rate relative to home country demand, and

x
1

ac/de is low, then it appears possible that the increase in ¢

*
could be greater than the decrease in Xy generating a current account surplus

in the home country.

4. ANTICIPATED BUDGET DEFICITS

In this section we assume that generation 0 knows in advance of the

deficit in period 1. This information could not affect P: and R: since the
old will come to market in period 1 with precisely the same total amount of
titles to land as they would have brought had they not had the information.
Therefore generation 1 and subsequent generations are unaffected by the fact

that the period 1 deficit was expected, and the expectation can affect only

generations 0 and (-1). The anticipation allows generation 0 to recognize

%
that X, and kxl will be less than initially expected. The only mechanism by
which the planned demand for X, can be reconciled with this lowered

1

expectation is a change in the interest factor. Therefore, by (3):

X X
Rl > R (0).
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Furthermore, asset prices will be greater in period 0 than in period 1,
but less than they would have been if the fiscal deficit had not been

anticipated in period 0:

X *

*
P, <P, <P (0).

* % * *
To show P < P (0) note that, because R1 > R (0), therefore
o

Co > a(R*(O),w.w*;k). Therefore, by goods-market-clearing

N *x * *x

X < X(R (0),w,w ;A), which by (12) implies P < P (0). To show
o o

* x % % X % X

P < P suppose the contrary. Then R =P /(P +6) < P /(P +0)
1 o 1 o 1 o o

* % *
<P (0)/(P (0O) + 8 =R (0), which contradicts the earlier result that

* *
R > R (0).
1

More generally, if the period 1 fiscal deficit is first anticipated in

period ¥, v < 0, then

* * * *
P.>P 1> ... >P > P,
and
% * * x 11
RT+1 < R1+2 < ... < RO < Rl'
It is also the case that
P: < P*(O)

and

% * 12
R ,1 > R (0).
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Anticipated fiscal deficits therefore generate somewhat surprising

term-structure relationships. These are plotted in Figure 3. Long rates,

* *
T) b4l = e/pt, rise continuously from the time the fiscal deficit is first

anticipated until the new stationary equilibrium is achieved. Short rates

fall continuously from the time the deficit is anticipated until the debt is
issued, before rising to equal the long rate in the new stationary
equilibrium. The reason for this puzzling behaviour in short rates is simply
a result of the attempt by generations 0 and earlier to minimize the
consequences of the capital loss on their land holdings that will arise from
the debt issue, by shifting their consumption patterns toward their youth.
The short rates and asset prices adjust as they do to reconcile these new
consumption patterns.

The one ambiguity in the pattern of interest rates is whether the
turning point in the short rate occurs at the time of the debt issue (R: >
R;) or in the following period. Because of the distribution effect on
generation 1 at home and abroad no general conclusion can be made.

Not much can be said about the balance of payments accounts in response
to a future anticipated fiscal deficit because the expectations work through
the same interest rate mechanism on the home and foreign generations.13 Thus
depending on differences in tastes, the home country's trade balance in period
t to period 0 could be positive or negative.

Welfare effects are unambiguous however. Because the short-term rate of
interest falls in period 1 relative to the previous period, generation 0 must

be made worse off by the future deficit. However, they are better off than if

*
the deficit had hit them unexpectedly, because Po will be less
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Figure 3 The dynamic effects on long and short term interest rates of an

anticipated deficit
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than it would have been. Thus, the consumption pattern that each individual
of generation 0 would have received without the expectation of the deficit is
now in his budget set. Because of the progressive fall in the short term
interest rate generations 1t to -1 also have decreased welfare, but the
earlier the generation at home or abroad the less the welfare cost of the
future deficit.

Finally, in one sector models the anticipation of fiscal deficits will
not affect welfare because each generation has the ability to sell its capital
at a fixed relative price of 1. Since generation 0 is not exposed to capital
gains or losses they will not change their consumption plan. Therefore

neither will any earlier generation.

5. ALTERNATIVE TECHNOLOGIES

The implications derived in the previous sections are, in important
respects, specific to the technology. Throughout the analysis we have pointed
out how our implications differ from those of Diamond and Persson who use a
one sector reproducible capital framework: generally speaking, the
differences in modelling are such that, for the open economy, a fixed capital
stock causes some generations born prior to a fiscal deficit to be adversely
affected by it and secondly, gives rise to intragenerational conflicts as well

as the intergenerational conflicts that occur with reproducible capital.
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To examine the robustness of modelling capital as we or Diamond/Persson
have, consider another technology that requires land, labour and capital to
produce a composite capital/consumption good. Land is fixed in supply and has

a price P: in terms of the capital/consumption good. An increase in debt will

crowd out some of the real value of the other assets. This takes the form of
a decrease in the price of land immediately and a decrease in the capital

stock subsequently. The decrease in P: will mean a welfare loss to the old

consistent with our analysis but in contrast to Diamond and Persson. As the
capital stock decreases, so too does output, making it possible that, in
contrast to our analysis, future generations in the foreign country lose,
However, with three factors of production, the possibility of substitutability
of factors could still cause our results to hold. 1If, for instance, capital
and labour are substitutes in production then the marginal product of labour
and the real wage will rise. Because the real wage is the only element in the
wealth of the foreign young, they, at least, must be made better off by the
fiscal deficit. Thus either Persson's or our results concerning future
generations may be valid in this broader model. Finally, as in our model
anticipated fiscal deficits will continue to matter. Not only will they
affect intertemporal prices but, in doing so, will also alter the capital
stock and output.

The assumption that a single good is produced is also ecritical for any
welfare conclusions. For instance suppose, as is typical in trade theory
models, two consumption goods, z1 and 22, are produced using two inputs,
labour and land, both fixed in supply. Suppose further that z, is labour
intensive, that foreigners have a relative preference for z_, and

1

home country residents have a relative preference for z There are no

2°

barriers to trade of goods or of titles to income streams, Then, since
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foreigners ultimately become wealthier relative to residents in the home

country the price of z_, ultimately rises relative to the price of z

1 2°
Further, by the Stolper-Samuelson theorem, the wage increases relative to the
prices of both z, and z, so the real wage has increased. As Fried (1980) has
pointed out, this change in relative prices leads to an intergenerational
redistribution, in this case from the old to the young. It may be possible
that this intergenerational redistribution could dominate the international
redistribution for generation 3 onward so that future generations in both the
home and foreign countries could gain at the expense of some of those alive at
the time of the debt issue. We could also conceive of a similar result
occurring in a world where 21 and z2 were produced using reproducible capital
and labour instead of land and labour, but such examples would require
additional restrictions on technology to ensure stability.

Finally it should be pointed out that there is one type of technology,
occasionally mentioned in the literature, which will leave foreigners
completely unaffected by an increase in debt in the home country. This is the
linear storage technology,

yt =W+ Okt
where k is reproducible and @ is a constant. In this case the price of
capital is fixed in terms of consumption goods on the supply side so the debt
issue does not generate any capital losses; and because the marginal product
of capital is constant, there will not be a change in interest rates to alter

foreign savings behaviour or real wages. Thus the debt issue will be fully

internalized within the home country.
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6. CONCLUDING REMARKS

In this paper we have examined the effects of a deferral of taxes to
future generations in both open and closed economies when factors of
production are fixed in supply. Whether the economy is open or closed, the
long-term interest rate rises montonically in response to the increase in
debt, and the one-period interest rate may increase or decrease during the
adjustment process. 1In the new equilibrium, the rate of interest will be
greater and asset prices lower, the greater the amount of bonds outstanding.
In the home country, the welfare of future generations will be reduced, as
will the welfare of the old at the time of the tax deferral, but the young,
whose taxes are deferred, will gain. In the foreign country the welfare of
future generations will be increased, the welfare of the current old will be
reduced, and the welfare of the current young will be increased or reduced
depending upon whether the rate of interest rises or falls in the transition.

The anticipation of a future deficit will affect asset prices, interest
rates and welfare. On the first date of anticipation the long-term rate of
interest will rise (i.e. long-term asset prices will fall) and the short-term
rate of interest will fall. From then until the date before the deficit the
long rate will continue to rise monotonically and the short rate will fall
monotonically. The long rate will continue to rise until a new stationary
equilibrium is reached but the short rate may rise or fall on the date of the
deficit. The welfare of all generations who are aware of the future deficit
will be less than if no deficit had occurred. The generation that will be old
at the time of the deficit will be better off than if the deficit had not been

anticipated but all earlier generations will be worse off.
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Although the fiscal deficit may not generate a contemporaneous trade
account deficit, it seems that the situations where it will not are quite
limited. The home economy has to be big enough to have a significant impact
on the short term interest rate, this rate has to fall, and the two countries
have to be sufficiently different in tastes and technology. In all likelihood
then, the debt issue will generate a contemporaneous trade deficit and capital
account surplus. Of more interest is the fact that subsequent to the debt
issue the home country will run a current account deficit for the lifetime of
the initial young. This can be attributed to intragenerational distribution
effects between agents at home and abroad.

We also contrasted our model with that of Persson's, where the capital
stock is reproducible, by a technology in which it is a perfect substitute for
consumption. That model suggests a greater community of interest among future
generations at home and abroad, and generations born prior to the period of
the fiscal deficit are not affected by it. Having two outputs in our
framework brings out some of the community of interest that transcends
national boundaries and is similar to Persson's in this respect. However, in
a model having both land and reproducible capital as inputs, many of our
results remain: anticipated future deficits affect the current generations,
the old at the time of the deficit suffer a welfare loss, and for some
technologies it still is possible that future generations abroad gain at the
expense of their cohorts at home.

In Appendix B we have examined the effect of country size on interest
rates and welfare. Generally, the smaller the home country, the less will
asset prices and interest rates change and, as a consequence, the less the

decrease in welfare to the old and the greater the decrease to future
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generations. Also, the smaller the economy the less will generations
anticipating the fiscal deficit be hurt. We also show circumstances where a
myopic democratic country will increase its equilibrium level of government
debt, the smaller the economy relative to the rest of the world. The rapid
integration of world capital markets over the last few decades would be the
real world counterpart of decreasing relative country size and could be part
of any explanation for the increase in government peacetime deficits over that

interval of time.
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Footnotes

1Other studies that have assumed a fixed factor of production in

addition to labour in an overlapping generations framework include papers by
Calvo (1978), Fried (1980) and McCallum (1985). Dornbusch, (1985) does not
explicitly include a second fixed factor, but his treatment of government debt
is such that land could easily be included. Our paper addresses some of the
same questions as Dornbusch's but in a more general framework. Likewise the
recent paper by Frenkel and Razin (1986) makes no reference to factors of
production, but addresses some of the same questions as the present paper
using the modified overlapping generations framework of Blanchard (1985).
Although many of their positive results are similar to ours, our analysis also
permits a welfare analysis. Furthermore, our model is not restricted to the
case of additive logarithmic utility as is the Frenkel and Razin model.

2Both Diamond and Persson implicitly assume a "putty-putty” model of
capital. A "putty-clay" model with depreciation rates sufficiently low would
also generate capital losses to the old and generate our particular welfare
result. It is only the perfect substitutability of the capital and the
consumption good that precludes capital gains and losses, not the
reproducibility assumption.

3Calvo (1978) has shown that if saving is a decreasing function of the
rate of interest then there exists a continuum of equilibrium paths that
converge asymptotically to the stationary equilibrium without reaching it in
finite time. We disregard all these equilibria and concentrate on the unique
path that converges immediately.

éWe assume that the government is able to commit itself to this future

tax scheme, even though the scheme may not be time-consistent.
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5
Our experiment compares having a positive deficit with having no

deficit. The results therefore do not necessarily apply to a comparison of a
positive deficit with a smaller positive deficit. One reason for thinking
that they might not apply to the latter comparison is that the positive
relationship between the size of the deficit Tl and the amount of debt

outstanding after the deficit b, which we rely upon heavily, will not hold if

the elasticity of P1 with respect to b is greater than unity.

~ -~ ~

6 1 x x 1 ax “ax
By (3) and (8), — = (——=)— + b < (o) (— + %X—) < 0.
d P2+0 aR de P2+9 2 de

JWe have already shown they consume more when old. To show that they
consume more when young note that, from goods-market-clearing, (8) and P > PI:
o
1 "% "% "%
8
By (16) and Roy's Lemma:

d
—V([R*(b), w-6b] = V RX'(b) - 6V
db 1 2

~

= - Vzlx(R*(b). w-6b)R*'(b) + 6] < O.

9
For instance, our analysis suggest that the U.S. fiscal deficit would

reduce the welfare of the entire voting public of Europe if the one period
rate fell. If the Diamond/Persson model were relevant, only future European
generations would suffer, and then to a lesser extent than future generations

in the U.S.
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1]
From a comparison of (10) and (14):

(3c/3e+3x/3e) A (Ick/ IR*+IxX/ ARX)
R'(0)-R*!(0) = —— - i’ n 4 — < 0.
[3c/aR%+3x/ IR*+A (IcX/IR*+3x*/IRX) ] (3c/IR+3x/IR)

. * * X
Since Rl = Rl’ therefore for small enough b R3 > R3 and, by (1), P2 > Pz.

11 x
To prove these inequalities use (12) and P° > P1 to show that

Xo > xl. From (3) it follows that R; < R; which, with (17), implies that

c < co. By goods market clearing therefore X > xo. A repeated

application of (3) and (17) gives R* < R* and X >X, 1< t<1l.
t t+l t-1 t

X > X also implies, by (12), PX > P*,6 1 < t < 1.
t-1 t t-1 t

x *
lessume P.t < P (0) for some 1 = t < 1. Then, by (12)

X, < X(RX(0) ,w,w*;)\).

But then, if the deficit was first anticipated in period t-1 instead of period

t, R: > R*(0) to validate this lower level of second period consumption which,

by (17) implies C > &(R*(O),w),w*;k). By goods-market-clearing

t-1

~ % * * %
therefore xt 1 < X(R (0),w,w ;A) and, by (12), Pt 1 < P (0). Thus

* X
if Pr < P (0) is true for r = t < 1, it must be true for t = t-1. But we
have already shown that it is true for 1 = 0; therefore it is true for all

X %
Tt < 1. It follows immediately that Rt+ > R (0) for all « < 1.

1
13Frenkel and Razin (1986) found that an anticpated future fiscal
deficit unambiguously created a domestic current account deficit because in

their modified overlapping-generations framework the anticipation has an
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important effect in the home country that is absent in the foreign country.
Specifically, no matter how far into the future the deficit will occur there

are some people alive in the home country whose wealth will be increased by

the tax cut.
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Appendix A

This appendix shows that for all b € [0, w/0) there exists a unique

solution R(b) to (10) with 0 < R < 1, and that this solution satisfies

(11). From (4):

(A.1) 3D(R,b)/3R = 3c/aR + 3x/3R <

0if 0<KR <1,

Therefore the solution to (10), if it exists, is unique on (0,1).

To prove existence note that D(1,b)
constraint and the fact that w < y)

The relationship between R(b)

-a/b _ @ . ac
aD/aR  3D/3R  de

(A.2) R'(b) =

(where the positivity of the second

(A.1) and (A.2):

1 + (1-R) 3x/de

(A.3) R'(b) = 6 [— —1
-%x + (1-R) 3x/aR

From (A.3) and (3):

(A.4) R'(b) > -0/x%

w - 6b - y < 0 (by the budget

and lim D(R,b)
R=~>0
and b is:

o (by monotonicity).

+ 25} < 0.
de

factor follows from (5)). From (4), (5),

Equation (11) follows from (A.2) and (A.4).
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Appendix B

In this appendix we examine the effect of country size on our results.
The issues here are not central to those of the text, which examined the
consequences on prices and welfare of a given change in government debt.
Nonetheless, the closed economy results can be viewed as a special case for
the open economy, where A = 0. For completeness, it is therefore of some
interest to examine the consequences of placing the economy in a variety of
environments differentiated only by different values of A. We first examine
the effects of \ on asset prices.

The smaller the home country relative to the world economy the higher
the new stationary equilibrium price will be from a given increase in bonds.
The transition price of assets, P:, may increase or decrease with increased A
although the conditions necessary for it to decrease are quite limited. To
see these results note that the perfect foresight equilibrium can be

characterized by the two equations.

~ ok * ~ *
B.1 —c(P"/(P*4+0), WP b)— P _k + A(wX—cX(P_/(P%*+0), wXx)-P k*) =0
( ) w-c( 1 ( > ) 1 ) 1 ( ( 1 ( 2 ), ) 1 )

(B.2) c(P§/(P5+6), w-6b) + x(P§/(P3+6), w-6b)

+ M(cX(P5/(P5+0), wk) + x*(P3/(P3+0), wX))-(y+Ay*) = 0
Differentiating,

1
(P%+0)
2

(B.3)] - (aC/aR*+(P*+6)(k+kk*+b8c/ae).(R;(BC/&R*)/(P;+O) dp*
2 2

0 . (1-R%) (3C/3R*+3X/3R%) / (P*+0) dP%
: 3 3 3 2 2
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ac/ae Wk - ck - PXkx
1
=l . - db -1 . dx,
(3c/3de+dx/de) ek 4+ xk - yk
a a dpx n ¢
11 12 1 1
or = db - da
0 a dpx n ¢
22 2 2 2
where
fﬁ <0<a from (17)
11’ 12 !
(B.4) 322 <0 from (4),
N M, >0 from normality,
* %
¢y > 0 from (4) and R3 < Rz.
Define A% = 31322 which is positive from (B.4).
Using Kramer's rule, from (B.4):
5 9 */ax /A* 0
(B.5) P2 = —$,8,, > 0.

It also follows that the effect of the deficit on the long term rate of

interest is less the smaller the home country relative to the world.

*
To determine the effect of A on—P1 we need to know the sign of ¢1.

which is equal to (1/\) times the period 1 capital account of the home

*

1 to be an increasing function of A\ is:

country. The condition necessary for P

X

*®
(B.6) 3P /3 = {-¢,a,, + d,a,,]/8

= R*{S [3C/aR* + 3%/3R*] + S 3C/AR*}/N(P*+0)A* > 0,
2 2 3 3 3 2 2

where St is the service account of the home country in period t. If 82 is

negative, i.e. there was a capital inflow into the home country in period 1,

then this condition is met. If the home country actually ran a capital
surplus then the result is ambiguous. We argued in the text that there are a

wide variety of situations where S2 would be negative and that very specific
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conditions must be assumed if 82 is to be positive. In particular to have s2

be positive, consumption when young must be insensitive to changes in

endowments and interest rates in the home country, but be sensitive with
respect to interest rates abroad, the home country cannot be "too small”, and
in autarky, the deficit would have caused the interest rate to fall in

period 1.

%
We are unable to sign anz/ax. This can be seen most intuitively by

noting that from (B.3) it can be shown that:

* *

(B.7) Lim 3P /3b = lim 9P /d3b = 0,
Ao Ado 2

1

and therefore

* *x

LimR =R .
Ao 2 1

*
Because for A < =, preferences can be such that R, may be greater or less

2
x * *
than Rl' therefore with increasing A, R2 can approach R1 from either above or

below. Note further that this implies that even with a configuration of

%
preferences that cause apllax to be negative for some A, such a
%
1

Because asset prices and interest factors change with changes in the

* *
relationship, by (B.7) and Po > P, > Pz, cannot hold for all values of A.

size of the economy relative to the rest of the world, \A will also affect the
level of welfare across generations in the home country. For small amounts of
debt, the smaller relatively is the home country, the greater the harm to
future generations for a given increase in debt. This is because the effect

on their welfare when b = 0 is:
-V, (R*(0),w) [x(R*(0) ,w)R*' (0)+61]

and RX'(0) is an increasing function of A. The smaller the country the less

the opportunity for its future generations to be compensated for their

increased taxes bv an increase in the rate of interest.
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For the most reasonable case, where aP:/ax > 0, generation 0 loses by
less the smaller is the economy relative to the rest of the world because, the
greater is A the less the capital loss on their asset holdings from the
increase in debt. By extension the cost is also less for earlier generations
who anticipated the fiscal deficit if the home country

is smaller. This is because, if P* does not fall by as much, R*¥ need not
1 1

increase by as much to reduce second period demand over the entire path of

RX, T < t < 1.
t

The welfare of generation 1 in the home country may increase or decrease

%
with increased A. For the case of apllax > 0, the size of the transfer,

x
Plb' increases with A, improving welfare. On the other hand, increases in A

may reduce the rate of interest, reducing that generation's welfare by more

than enough to offset the increase generated by the increased real value of

X

2/ah < 0, then, in this case, generation 1

the transfer. If, however, dR

unambiguously gain the greater is \.

A current issue of political economy that our model has the potential to
address is the question of why government debt has grown so rapidly in recent
years. Buchanan (1985) has argued that one of the major reasons for the
explosion of peacetime government deficits has been the breakdown in "moral
constraints” upon the government and the voting public. Our model suggests
that a more mundane constraint has been removed, namely constraints on
international capital flows. Removal of this constraint, which we interpret
as an increase in A, provides voters in the home country additional groups

who could bear the cost of the debt issue and thereby enhance the welfare
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gains of the current generations in the home country. Thus, the equilibrium
level of debt will be greater, the smaller is the home country relative to the
rest of the world.

To see that this possibility exists suppose that a myopic, democratic

country has a social welfare function at any date t of

) y
Q =a u(ct_l. xt) + a u(ct. x )

t t+l
o y o y .
where e +a =1, a, a > 0., Let the economy be autarkic and in a

stationary equilibrium that has maximized Q with the optimal level of

debt, b. The decision problem generating this optimum is to maximize over Tt:
o - b 4

(B.8) Qt = a u(c, (Pt + 0)(k+b)) + a V(Rt+1, w + Tt)

subject to (9), where Tt = -eg + Dt and Dt is the deficit in period t.

Assume an interior solution, g < w/0, is achieved at t=0. Then the

equilibrium for t=1 is characterized by the first order condition

o - y
3Q /3T = a (ktb)u 9P /3T + a [V_ 3R /3T + V ] = O.
1 1 x 1 1 1 2 1 2

Using Roy's lemma and ux = RVZ’ this can be restated as

(B.9) 3Q /3T = V [a®(k+B)R 9P /3T + oY(1 - x 3R /3T )] = O
1 01 2 1 1 2 1

where § = R(;). Because aPI/aT1 < 0, in the autarkic equilibrium, any

social gains to the young from an additional tax deferral will be just offset

by the social losses to the old.
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At date t=1 open this economy, having b bonds outstanding, to a world

of \ other agents having arbitrary tastes and endowments that has, in its

-

equilibrium, the identical interest rate factor, R. If A = o, then, because

* *x

y
lim P =P , (B.9) reduces to 3Q /3T =V a > 0 implying the
Ao 2 0 1 1 2

optimum level of outstanding debt is w/6, greater than g. Thus there exists
at least some A, sufficiently large, that causes the optimal quantity of debt
outstanding in the open economy to be greater than the optimal amount of
autarky.

As a second exémple suppose a world with identical individuals having
identical technology and per capita endowments. Let preferences be log linear:
(B.10) ut = n ct + B n xt+1.

In this case demands for first and second period consumption are:

(B.11) ;t = e¢/(1+8) and ;t+1 = Ber/(1+B)Rg¢y1 -

For the home country in autarky, it can be shown that
(B.12) P(b) = B(w - 6b)/(1+B)(k + b).
For a fiscal deficit in period 1, given ; bonds outstanding,

(8:13) P = (B(w-6b) - D1]/(1+B)(k+t->) = P(b) - 01/(1+B)(k+§).

Substituting (B.10) - (B.13) into the social welfare function (B.8) and

differentiating gives the condition for the optimal level of b for the closed

economy:
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oP /dT y 3P(b)/aT
o y 1 1 o (1+8) y 1
(B.14) as'e/asrl=|3(a -a) . + +af ——————— =0
e
1 (P(b) + O)

- o
where e = w - 6b + Dl. For sufficiently large a an interior solution for

b exist, since both aPI/aT1 and aP(b)/aT1 are negative.

For the rest of the world, having population A, it follows that, if it is
to have the same rate of interest, it must also have the same per capita
quantity of land and bonds outstanding. Given the same land, the same social
welfare function for the rest of the world is necessary to generate the same
per capita quantity of bonds. Suppose this is the case so that the world has

a population A+l members of each generation with identical preferences and in

identical circumstances. Then, for the world economy, P*(b) is the same

as in (B.12),

P; = [ﬁ(W~6;) - Dll(1+l)]/(1+B)(k+b). and

P*(; +b') = B(w - 0; - 6b'/(1+k))/(1+ﬂ)(k+;+b'/(1+k))

~

where b! = DI/P:' Now define a new transfer, T = -6b + (1+k)D1. Then

(B.15) 3P;/8T = apllarl and 9P*(b)/dT = ap(b)/arl.

~

Let Q represent the home country's social welfare function when the economy

is open. Then, using (B.14) and (B.15),
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~

~ y -
3Q/aT = 3Q/3T; + a (1+B)M(w — 6b)/e(e + AD;) > O,

where e = w - 6b + Dj. Thus, for all A > O there is an incentive to issue

more debt if the economy is open than if it is closed. By extension, the
smaller is the economy relative to the world, the larger will be its
stationary equilibrium level of per capita debt.

It should also be noted that the rest of the world is in a symetrical
position relative to the home country, and they too will have an incentive to
defer taxes. If the rest of the world is large (small) relative to the home
country, its equilibrium level of per capita debt will be smaller (larger)
than that of the home country, but both countries will increase their debt.
Because debt increases with the opening of trade, future generations will bear
an even larger burden of taxes to service that debt.

Finally, we would point out that, in Persson's model, the incentive to
increase the equilibrium debt with increases in A\ does not exist to the same
extent. This is because there is not generally an opportunity to extract
rents from non-residents since their welfare moves in the same direction as
their cohorts in the home country. Indeed, given that neither young nor old
lose from an increase in debt, the only reason the equilibrium debt would
increase for the democratic home country is if foreign investment occurs.
This would increase the ability of future generations to bear a larger tax

load and current generations oblige by deferring taxes accordingly.
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