Rochester Center for
Economic Research

International Borrowing and Time-Consistent Fiscal Policy

Persson, Torsten and Lars E.O. Svensson

Working Paper No. 22
August 1985

University of

Rochester




Revised for
Scandinavian Journal of Econorics
August 1985

INTERNATIONAL BORROWING AND
TIME-CONSISTENT FISCAL POLICY*

Torsten Persson
and Lars E.OD. Svensson

Institute for International Economic Studies,
§$-106 91 Stockholm, Sweden

Working Paper #22

Abstract

The paper discusses optimality and time consistency of fiscal policy
in an open economy without money and capital. For a large open economy it
is shown that the optimal policy under commitment can be made time
consistent under discretion, if each government chooses an adequate
maturity structure for the national and international debt. For a small
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as many "effective” debt instruments as the number of (explicit and
implicit) tax rates chosen, in order to ensure time-consistent policy of

its successor.
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Introduction

The influential papers by Kydland and Prescott (1977) and Calvo (1978)
were the first to seriosly analyze the time-consistency problem of government
policy. Their finding, which showed to apply to most dynamic problems with
forward looklng agents, was the following: Suppose the goverment chooses an
optimal policy at some date by maximizing its objective function. If the
government could commit itself for its entire horizon the optimum policy
would obviously be carried out as orginally planned. Suppose, however, that
the government cannot commit itself to a particular policy, but instead
chooses its policy under discretion - that is 1t maximizes the same welfare
function at each later date. Then, in general, it will not chose the policy
that was optimal under commitment, which policy hence is time-inconsistent
under discretion. Further, the optimal time consistent policy under
discretion, when the public bases its action on an understanding of the
governments objectives, generally gives a lower welfare level than does the
optimal policy under commitment. These findings has lead some writers to
advocate fixed rules for policy (assuming thereby implicitly that credible
commitment to such rules are in fact possible).

A recent study by Lucas and Stokey (1983) sheds new light on these
issues. The (major part of their) paper deals with the following problem:
Assume a given path of government spending that can be financed either by
distortionary taxes on labor income, or by borrowing. As is well-known the
optimal fiscal policy under commitment, in the sense of maximizing the
representative citizen's welfare, involves smoothing the tax distortion over
time. Assume now that the government in each period chooses its tax policy

under discretion, but must honor the outstanding government debt. Lucas and



Stokey show that the optimal policy under commitment can actually be made
time-consistent under discretion, provided there exists debt of sufficiently
rich maturity (and contignency in the case of uncertainty). Then, each
government can induce its succesor to continue following the optimal policy
by a unique restructuring of the public debt.

This result 1s important for two reasons. First, is shows, contrary to
previous beliefs, that it may not be necessary to precommit the government's
policy instruments by a fixed rule to avoid welfare losses of discretion.!
Second, in the words of Fischer (1983), it provides an example of an anti-
Modigliani-Miller theorem, where the maturity structure of the debt matters.

In this paper we extend Lucas and Stokey's analysis of optimal fiscal
policy to open economics, thereby relaxing the assumption that all debt is a
"debt to ourselves”. We look both at a small open economy and at an economy
large enough to affect the intertemporal terms of trade at which it can
borrow and lend. We ask whether the policy under commitment still can be made
time consistent and, if so whether that requires any management of the
maturity structure of the domestic and foreign debt.

Section II presents our model, a deterministic open—economy version of
Lucas and Stokey's intertemporal general equilibrium model. In the first part
of the paper we assume that only the government, but not the private sector,
can engage in foreign borrowing and lending. We derive the optimal fiscal
policy under commitment and discuss the properties of the resulting
allocation.

In section III we show that time-consistency requires the government's
domestic debt obligations to be restructed over time and we discuss the
properties of the unique necessary restructuring scheme. That section also

provides an alternative interpretation and some extensions of Lucas and



Stokey's results; for this see also Persson and Svensson (1984).

Section IV discusses the requirements on the government's (and the
country's) foreign debt. In the large economy, there is a unique maturity
structure of the foreign debt that sustains the optimal policy. In a small
economy, on the other hand, the optimal policy under commitment cannot be
made time-consistent under discretion.

In Section V we relax the assumption that private agents can not trade
on the international capital market. Again time-consistency can be supported
in the large economy (although here the supporting maturity structure is
non—unique), but fails in the small economy.

Section VI offers some concluding remarks.

IT. Optimal policy under commitment

We look at an open—economy, one—~good, deterministic version of the model
in Lucas and Stokey (1983). Many goods and uncertainty can be introduced, at
the cost of considerable complexity, but this adds nothing essential to the
time-consistency discussion. We start by considering an economy where the
government, but not the private sector, can trade on the international
capital market.

The economy's production technology is linear: one unit of labor results
in one unit of output. There 1s one representative consumer with an endowment
of labor, normalized to unity, in each period. Private consumption of goods
and leisure in period t is ct and xt, while the given amount of government

consumption is gt. With imports mt, the economy's resource constraint is



thus:

(1) ct+gt+xt_<_1+mt, t=0,1,2,...

Our representative consumer has additively separable preferences
® t
(2) TP U(e,x),  0<BCL,

where U(*) is strictly concave in ct and xt.

There are proportional taxes on labor income and 1 _ denotes the tax rate in
period t. At the outset, government debt obligations to the consumer are

predetermined and described by the vector 0b = (Ob,obl,...), where Obt is the

consumer's claim to goods in period t —— the sum of interest and repayment of
maturing domestic debt, or total debt service. Denoting the domestic present
value prices (interest rate factors) by p = (po,pl,...), we can express the
consumer's intertemporal budget constraint as

(3) )::;ptct - z«; P (1=t )(1=x ) < ngtobt.

The consumer maximizes (2) subject to (3), which gives the first—-order

conditions:

(4a) (1-Tt)Uc(ct,xt) = Ux(ct’xt)’ t 0,1,2,..., and

(4b)  BU (e ,x) = b,

[ad
[l

0,1,2,00n,

where we have normalized the present value prices by using units of utility
as the numeraire.

The government's given sequence of consumption g = (go,gl,...), is
financed either with the proportional taxes on labor or by borrowing. The
borrowing can be done at home or abroad. On the domestic capital market the
government trades at prices p, while at the international market the present

value prices are p* = (pg, p{,...).



Let us now define government cash—-flow, namely the excess of tax income
over total government outlays in a particular period; this concept will turn
out to be extremely useful later on. Total cash-flow of the government (at

t = 0) in period t, Yor + z is thus given by

ot’

+ = - - - - * =01 LY
(5a) Yot 2ot Tt(l Xt) &y Obt Obt’ t 152, ’

where Obt 1s the claims on goods from the rest of the world in period t —-
the government's foreign debt service. We note that government cash-flow 1is
not in general equal to the budget surplus,2 nor is it equal to net govern-
ment savings - see Persson and Svensson (1984) for further comments.

Total government cash—-flow has two components: foreign cash—flow

(5b) z = ~-m -

* = 0,1,2,...
Ot t Obt’ t 1195 ’

that is net exports minus foreign debt service, and domestic cash-flow, which
from (5a) and (5b) is

(5¢) Yor = tt(l—xt) + LI - Obt’ t =0,1,2,... .

With these 1n hand we may write the intertemporal budget constraints faced by

the time O-goverment as

P %
(5d) Zopt Z0¢ 2 0 and

(5e) ZoptyOt > 0.

We also have to describe the behavior of the world, which we refer to as
the foreign country. The foreign country looks like the home country although
we make a few simplifying assumptions. First, we assume that forelgn consup-
tion of leisure, x*, is fixed and constant over time. Then we write the

foreign representative consumer's utility as
@ .t
(6) ZOB* U*(c:), 0 < B*x < 1.

Second, we abstract from all foreign government activity. Since foreign

imports are the negative of home imports, we can then write the foreign



resource constraint as

(7 ct <1 - x*- mo t =0,1,2,... .

The foreign country's intertemporal budget constraint may be expressed as
(8a) Zzpt(mt+obt) > 0.

Maximizing (6) subject to (7) and (Ba), we get the relation

(8b)  p* = B*tUz(l—x*-mt) = PA(n),  t=0,1,2,...,

where we have invoked the same normalization as for the home country. These

conditions define the foreign country's demand-price functions P:(mt).
Equations (8) (with (8a) fulfilled with equality) summarizes what we need to
know about the foreign country's behavior.

In equilibrium any decislons of the government must be consistent with
private maximizing behavior at home and abroad. Using (4) and (8) we may

therefore rewrite (5) as

— =~ - - + - =
(9a) Uc(ct,xt)(l xt gt yOt Obt+mt) Ux(ct,xt)(xt 1) 0,
© bk —m — hk
(9b) ZOPt(mt)( o, Obt) > 0, and

® t
(9¢) ZOB Uc(ct’xt)yOt > 0.

The government's optimum tax problem can be formulated as choosing Coo
xt, and mt, so as to maximize the representative consumer's welfare given by
(2), subject to the constraints (9), and the economy's resource constraint

(1). The first-order conditions to this problem are

(10a) B U_ + A8 [U__ (1=t )(1-x) + U (xD)]

t t
+AB U Yo, = B Hop = 05 t =0,1,2,...,

t t
(10b) BU__ +B xo[uxt U + U, (-t )(mx ) + Uxxt(xt—l)]

t t
+ XOB chtYOt - B Hop = o, t =20,1,2,..., and



t t
(10¢) )\OB Uct - Yo(pt-—l”émzot) + B Rop = 0, t =0,1,2,...

where we have employed the shorthand Uct = Uc(ct’xt)’ etc., where uOt’ KO and
YO are the Lagrange multipliers associated with (1), (9a) and (9b), and where

we have used that 1_xt—gt_y0t—0bt+ m, = (l-Tt)(l—xt). We assume that the
first~-order conditions are not only necessary but sufficient for an interior
unique solution. However, as is well known from the literature on optimal
taxatlion, this is not an innocuous assumption (see Diamond and Mirrlees
(1971), for instance).

To understand the government's trade-offs, let us look at the welfare
effect of an arbitrary change in the allocation in period t, which should of
course be zero in optimum. To do this multiply (10a), (10b) and (10c¢) by

dct, dxt and dmt, respectively, and add the resulting equations to get3

t
(11) B (U_.de U dx ) + Agp d[v (1-x )] + Ajyo dp,
- *—-p%k
¥ xoptdmt YO(pt Ptszt)dmt

t
- B ng, (de +dx —dm ) = O, t =0,1,2,...

Each of the terms in (11) has clearcut interpretation. First, we have a
direct effect on utility of the change in consumption and leisure, Btht = Bt
(Uctdct+Uxtdxt). While this would be zero with lump-sum taxes, it 1is non-
zero here due to the tax distortion.

The changes 1in ct and xt also change tax revenue in period t
by d[tt(l-xt)]. The effect on utillity of the tax change is equal to
KO ptd[tt(l—xt)]; the second term in (1l1). The multiplier in the government's
domestic wealth constraint KO measures the distortionary effect of propor-
tional taxation, more precisely the marginal effect of switching from
proportional to lump~sum taxes, at constant government expenditure. It is

thus equal to the "cost of public funds”™ minus one, but for brevity we refer



to A as the cost of public funds in the sequel.

Next, the changes in consumption and leisure in period t imply a change
in that period's domestic present value price (interest rate factor) dp. As a
consequence, government domestic net wealth Z;ptyot changes by yOtdpt' In
effect, then, a wealth revalution (synonumous with a debt devaluation) is
identical to a switch to lump-sum taxes. Consequently its effect on utility

is A o dpt; the third term in (11).

o”ot
An increase 1in imports dm at given tax rates and government spending
increases domestic cash-flow and decreases foreign cash-flow by the same
amount. The increase in domestic cash-flow, by itself increases

domestic wealth and hence utility by Koptdmt; the fourth term (l11). (Con-
versely, the decrease in foreign cash-flow decreases utility;this appears in
the next term.)

The fifth term reflects the cost of imports, or equivalently of foreign
borrowing. The bracketed expression is the country's true international
shadow price of goods in period t, which is not equal to pt since a change
in imports alters intertemporal prices and hence the country's "foreign net

wealth” by z tdp’t* =z P* dmt. The expression p: - P* 2 can thus be thought

0 Ot tm tm Ot
of as an "effective price” of 1lmports. This effective price 1s multiplied
by the Lagrange multiplier on the government's foreign wealth constraint,
Yo°

Finally, the sixth term measures the resource cost of changing the
allocation in period t. For all reallocations that obey the econonmy's
resource constraint (1), this term is zero, of course.

In an optimum, then, the government essentially trades of the tax
distortion and the cost of imports (the first and the fifth term) against the

comprehensive effect on government wealth(the sum of the second through

fourth terms) in such a way that further reallocations cannot increase



welfare. We may now describe where the time—consistency problems arise.
Obviously the trade-offs we have just described depend on XO and Yo Since
these multipliers will not stay constant over time (see further below),
neither will the trade-offs, and sucessive governments will have incentives
to chose different allocations, ceteris parilbus.

Before we show how these problems can be resolved, let us discuss

briefly the characteristics of the optimal tax policy. It can readily be

verified from (10a) and (10c) that in general Pp = BtU is not proportional

ct

to p:; that is, 1t is not optimal to set domestic and foreign prices
(interest rates) equal. This is true even for an economy small enough to take
world prices as given (so that Ptm = 0 in (10c)). The wedge arises because
taxes are distortionary, and because it 1s possible to change the real value
of the domestic debtf If the economy is large enough to affect pt —— 1its
intertemporal terms of trade —— there will be an additional "optimal inter-
temporal tariff”, implicitly defined in the optimal allocation.

The optimal tax policy will in general smooth both labor supply and con-
sumption. In a closed economy an optimal pattern of taxes should smooth out
the tax distortions over time, which involves government borrowing (lending)
in periods with high (low) government consumption; see the discussion and
examples in Lucas and Stokey (1983). Essentially, this result comes about
because 1t is desirable to stabilize the marginal rate of substitution
between consumption and leisure Uxt/Uct and keep it as close as possible to
the marginal rate of transformation, which is 1 by definition.

In an economy that can trade at the world capital market, the optimum
policy involves further smoothing of consumption and leisure than in a closed

economy where the resource constraint forces government consumption to
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completely "crowd out” private consumption and leisure. From another angle,
when government consumption is low there is a high level of resources left
for private consumption. In such periods the country has a "comparative
advantage™ and engages 1n net exports. Conversely, there are net imports in
periods when government consumption is high. The smaller the country is in
relation to the world economy, the more it can smooth out the adjustments.
The implication is that 1t is optimal to borrow abroad in periods with
positive government borrowing, yielding a positive correlation between the
deficits 1in the government budget and the country's current account. This
result is more general than the present model and would hold also if there

were fluctuations in the productivity of the economy's endowment of labor."

ITI. Domestic debt and time consistency under discretion

If policy could be committed at t = 0O, the optimal tax policy discussed
in the previous section would be followed by all future governments at t =
1,2,¢¢.. If each of these governments sets its own tax rates under
discretion, there is a particular restructuring scheme of the domestic and
foreign debt obligations that gives incentives to follow the same policy;
i.e. that makes the optimal policy under commitment time-consistent under
discretion.

The government at time O must retire or issue some net debt according
to whether its total cash-flow in period O, Y00 + Z40° is positive or
negative. This government inherited the domestic and foreign debt
obligations (Obo,obl,...) and (obs,obf,...) and chooses now its turn new

d b= L N ] *= * *.‘.
ebt structures 1 (lbl’le’ IR 1b (1b1,1b2, ) that the government

at t = 1 will inherit. For solvency vis—a-vis the foreign country, the value

of the net issue of foreign debt must satisfy
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*_ —p%
(12a)  Z7ph( bA=b¥)/pf = ~zf;-

Analogously, the net issue of domestic debt must fulfill
(12)  27p (;b=b)/pg =~

If the government at t = 1 were committed to set future taxes as the
optimal policy at t = O prescribed, any debt structure satisfying (12) would
do. How then should the debt be restructured to make the t = 1 government
choose the same policy under discretion? That problem turns out to be
recursive, and in this section we describe how the government's domestic debt
should be restructured. The management of foreign debt that maintains time

consistency 1s treated in the next section.

We have already seen that one source of the time-consistency problem is
that A, the cost of public funds, 1s not constant over time. Let us therefore
first derive explicit expressions for XO and Kl. As a first step, let us

subtract the first—order condition for ct and xt, (10a) and (10b), and resul-

ting expression by (Ucct—cht) to obtain

(13a) A +N.A =B t =0,1,2,c00.,

0Y0¢ 0t ¢?

where At and Bt are given by

(13b) A

t A(Ct’xt)

U +(U  -U - -x (T -U M(x -1
|:Uct Xt ( cct cxt)(l Tt)(l xt) (cht Uxxt/(xt )]/

u -U d
¢ cct cxt) an

(13c) Bt - B(ct’xt) B -(Uct_Uxt)/(Ucct_cht)’

and where Bt is positive as long as taxes are positive and consumption and
leisure are both normal.5 Multiplying (13a) by P, > adding for t = 0,1,2,...,

and using (5a) with equality, we get

(14) Ao = I,p,B /Eop A .
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Now, Bt measures the wedge between marginal rates of transformation and sub-
stitution In period t caused by the distortionary taxes, while it can be
shown that At is the derivative of government tax income with respect to c¢
and X, (for the government at constant intertemporal prices).6 Therefore XO
is indeed a natural measure of the (excess) cost of public funds in the
economy (for the government at t = 0).

Let us turn to the decision problem of the government at t = 1. It

maximizes ZzﬁtU(ct,xt) subject to (1) and the t = 1 analog to (9), which

yilelds first-order conditions for ct,xt and m on the same form as in (10).

(15a)  gfu_, + A8 (U (-v)A-x) + U (x,-D)]

t t
FABU_ v - B, =0, t=1,2,...,

t t
(15b) BU__+8 xl[uXt - U, + U (A=t )(A-x ) + U (x 1)]

t t
+ Alﬁ chtylt - B By = 0, t =1,2,..., and

t t
- *k-Ppk = = s
(15¢) 7\13 UCt Yl(Pt Ptmzlt) + B plt 0, t 1,2,

Here kl, “lt and Y, are the Lagrange multipliers of the analogs to (9a), (1)
and (9b) for the government at t = 1, and the domestic and foreign cash-flow

of the government at t = 1, y1t and z1t fulfill

(16a) ¥, tt(l—xt) + m, - gt -1b

o
h

¢ e 1,2,..., and

(16b) z

- *
1t "t lbt’ t

1,2,...,

where 1bt and 1bt are home and foreign debt Iinherited from the government at
t = 0. As above, the first order conditions for ct and xt, (15a) and (15b)
can be subtracted and manipulated to yield

(17) A + XA =B, t=1,2,...

171t 17t t

We may solve for solve for the new cost of public funds, xl, as
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(18) Xl = letBt/ElptAt.

Using this, together with (14) and (13a) we can determine the change in the

cost of public funds

(A9) A =Ry = AgpoYog /IPA
So we may deduce

0 A .
(20) Kl z 0 if and only if Y00 § 0

In other words if the domestic cash flow at t = 0 is positive (negative) the

cost of public funds goes down (up), which certainly makes sense.

[l
—

The next step in the argument is to show that the government at t

"
o

can be induced to choose the same ct and xt as did the government at t
despite the fact that Xl and xo are different. This is obviously necessery

for time-consistency (but not sufficient since the government at t = 1 must
also choose the same mt; see further below). Note that equations (13) and (17)
compactly summarize the first-order conditions for ¢ and x, for the two
governments. Since At and Bt depend only on c, and X, they too must be the

same if the optimal allocation is to coincide. Combining the two equations,

we see that if y1t and yOt fulfill

(21) Ay o= Ay = (MTAOA, t=1,2,...,

the same ct and xt are in fact optimal. Using (5) and (16), we see that this

requires the government at t = 0 to restructure its domestic debt according

to

(22) 1% T 0P T U Vor

= (1- + =1 cee .
) = (A Ay, 48, t = 1,2,
It is easy to show that this restructuring scheme obeys (12b) the domestic
solvency condition.7 To gain some further understanding of what the scheme

involves note that from (13) and (17)

(23) Xo(y0t+At) = Kl(y1t+At) = Bt >0, t=1,2,...,
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so that

(24) 1bt % 0bt and Yie § Yor if and only if Kl > XO t=1,2,...

<

From (24) and (20) a positive (negative) cash flow in period O

should thus be used to buy up (sell) some debt of all maturities - and (22)
states the precise way this should be done.

The intuition for this scheme 1s as follows. As long as yot is non-zero

the government at t=1 faces a different cost of public funds, and hence a
different trade-off between tax distortions and wealth effects in each period

ceteris paribus, than did the government at t=0. But the debt restructuring

changes the domestic cash-flows and hence the "base” for the wealth
revaluations (debt devaluations) that follow upon changes 1in domestic
interest rates - cf. the third term in (11). By revising the maturity
structure of the domestic debt as in (22) the t=0 government can indeed give
its successor an unchanged trade-off in each period when choosing ¢, and x

t
(and hence implicitely the tax rates).

Exactly the same reasoning can be applied to any pair of governments. A
complete description of the sequence of debt restructurings that are
necessary for time consistency is therefore obtained just by changing the
subscripts 0 and 1 to s and s+l, respectively, 1in equations (13) through
(24).

If the economy were closed, these necessary conditions would also be
sufficient for time consistency of the optimal policy. Infact, the
restructuring scheme we have derived 1s exactly the scheme derived in the
closed-economy model of Lucas and Stokey (1983). However, our derivation is
different and we also provide same extensions and interpretation of their

results. (For a further comparison with Lucas and Stokey we refer the reader

to Persson and Svensson (1984)).
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Since we deal with an open economy, however, we must also find out
whether succeeding governments have Incentives to continue choosing the same

m for t = 1,2... If so, the optimal policy is indeed time-consistent.

IV. Foreign debt

It remains to examine when the government at t=]1 has incentive to
choose the same import levels mt, t=1,2,..., as the government at t=0. We
first analyze the case of a country large enough to affect world market
prices.

We see from (10c) that choosing an optimal path for imports at t=0
at t=0 involves equating the social marginal benefit of imports
Btuot + )\OBtUct with their social cost yo(pt - PthOt) at each t=0,1,2,...
The analogous first-order condition at t=1 1is given by (1l5c). We have
already seen that Kl in general differs from XO. Furthermore ult and Hoe
are in general different, as well as Yy and Yo- Clearly, a time~consistency
problem, similar to that in the previous section, exists. Subtracting (10c)

from (15¢) and using (10a) and (10b) to eliminate “o: and p . we get the

1

following conditions for CorXy and m, being consistent with optimum:
2 * A, - A) - Px - =
(252) PRy = Ag) = PR 2y, = Yo2g)
Dt(ct’xt)(kl - 7\-0)» t = 1)2:""’
where Dt(ct’xt) is given by
_ Lt
(25b) D _(c ,x ) = B [UCt + U (A=t (1% ) + U (% -1) UcctA(ct,xt)]

and A(ct,xt) is given by (13b). It can be shown that Dt(ct’xt) is

positive for all t if goods and leisure are normal goods.8
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Note, however, that there 1is a unique z1t for t = 1,2,... that satisfies
(25). Thus, in analogy with our argument in the previous section, we should
be able to find a restructuring scheme for the foreign debt that gives the
government at t = 1 a sequence of unchanged trade-offs between costs and
benefits of imports. The optimum policy under commitment can therefore be
made time consistent, or incentive compatible under discretion.

Let us try to characterize the required restructuring scheme. We

already know how Kl relates to ko, but we need to know what changes y over

time. By multiplying (10c¢) and (15¢) by p:, adding for all time periods and

9 a0
using the solvency conditions Eoptzot = 0, and letzlt = 0, we can solve

explicitely for Y, T Yq @s

- = * C %2 /pk ) 4+ - ® (pk * (%2 [Pk Y,
(26) vy = Yo = YoPoZe/ T (PET/BE) * (A ~AIE (pYD /PY D/E) (pET/PY )

We see that Yy tends to exceed (fall short of) Yo if z is positive (nega-

00
tive). However, y 1s also influenced by the cost of public funds, in that Yy
is higher (lower) than YO if xl is higher (lower) than KO. The intuition
here 1s that a higher cost of public funds raises the cost of foreign
borrowing (i.e. imports), since eventually it will have to be repaid by
ralsing more (distortionary) taxes.

The situation is thus fairly complicated. We may nevertheless derive

how the foreign debt should be restructed, using (5b), (16b), (19), (25),

(26) and some algebra; we get

@ 2
. J— K = = - = - %/ Pk - t 3 % *
(27)  bT — ob% (z1:720¢) (PY/Phy zOt)[YO/lel(pt /Ptm)] P5%00
) -1 © © 2
+ A */pk — *xD /p* *2 /px y —
Nolv 2 o A )T L(RE/RY —2 O% (p¥D /P% )/ (pR%/PE ) D ] By

t=1’2,.l' .
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Suppose, we have a situation where Yoo = 0; the domestic cash-flow is

zero at t = 0. Then we see, from (27) that the government at t =0

should use a positive (negative) cash-flow to buy up (sell) some foreign debt

of all maturities. To see why, recall that when Yo0 = o, XO = kl, and

so are = p. . It follows that the social benefits of imports do not
Ot 1t

_ t t _ t
change from t = 0 to t = 1, that 1s KOB UCt + B Boe Klﬁ UC

t
+ .
¢ B ult For

the same mt to be optimal the cost of imports should also stay constant,

in other words we need yo(p:—Ptmzot) = Yl(pt_Ptmzlt)' Since Z00 > 0 leads to

Yy > YO from (26), that means the effective price of imports faced by the
t = 1 government has to be lower in every period. Thilis 1is precisely what

happens 1if Zy, > zg, as the debt 1s restructured according to (27).

When Y00 is non-zero, so that Kl # KO’ the situation becomes much more

complex. This 1s apparent from (27) since the term multiplying Py can

Y00

have either sign. Thus we do not get such a simple unambiguous rule for the

restructuring scheme as when yOO = 0, unless p is sufficiently small

0”00

relative to pazoo so that the "pure” effect of sz in (27) dominates.

00
Having shown how time-consistency can be supported in a large economy,

let us turn to the case of a small country which cannot affect the world

market interest rates - present value price p:. In other words, we assume

that the import—-derivative of the foreign demand-price functions is zero

(28)  PX (m) =0 t=0,1,2,000

This modifies the first-order conditions (10) and (15c¢) to

t
(29)  ABU

t
= *
et T B g, = vgPt t =0,1,2,.0.,

and

t
(30)  ABU

t
= * 3
ct T BB =P £ = 12,00 s
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Can the optimal policy chosen at t = O be maintained in this case? The

answer to this qustion, maybe somewhat surprisingly, turns out to be no. At

t 0 (29) will be satisfied for some AO’ Yo and uOt’ t =0,1,... . At

t = 1 we know that the government is faced with new multipliers and

1’ N1
ult, t =1,2,... . But there is nothing that guarantees that (30) will be
satisfied at these new values. To see this clearer, subtract (29) from (30)

and eliminate ult - “Ot to get the small~economy analog to (25a), namely

the conditions for the same paths for ct,xt and mt to be optimal at t = 1,
* = - = * v e .

In the large economy the t = 0 government could use the maturity structure
of the foreign debt as instruments to maintain the trade—-off between costs
and benefits of imports at each t for its successor by picking the one value
of Zy, that satisfied (25a). 1In the small economy this is not longer
possible. Although the t = 0 government can still restructure the foreign
debt as it wishes, this is a useless instrument to make (31) hold for t =
1,2,... and hence maintain time-consistency in the small economy case.
Because the small economy cannot affect the world prices, no foreign
cash-flow terms enter in the appropriate conditions given by (31).
Consequently, we conclude that the optimal policy under commitment can not
be made time-consistent under discretion.

This shows that the argument in Lucas and Stokey (1983), and in Persson
and Svensson (1984), that it is the governments ability to manipulate the
intertemporal prices that gives rise to a time-consistency problem in this
class of models, is mistaken. On the contrary, it seems that it is precisely
this ability which makes it possible to resolve the problem! One way to
understand this is the following. Consider a finite horizon T, that is

t =1,2,...,T (the argument holds when T approaches infinity). In the
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closed economy case we have a set of T first-order conditions - the combined
conditions for ¢ and X -~ corresponding to the path of T tax rates that are
the direct choice variables of each government. Furthermore, each government
can, by manipulating the debt structure, influence the T cash—-flows inherited
by its successor. Hence, each government has T instruments to affect the T
choice variables of 1ts successor.

In the large open economy each government has in effect 2T choice
variables. These are the T tax rates, and the T implicit interest taxes
given by the difference between home and forelgn Interest rates (since the
difference between world intertemporal prices and domestic intertemporal
prices can be interpreted as implicit taxes). Furthermore, each government
has 2T 1instruments to influence its successor, namely the debt structure of
both domestic and foreign debt. In the small open economy, however, each
government has still 2T choice variables (tax rates and implicit interest
taxes), but only T instruments to Influence its successor, since world
interest rates cannot be influenced and foreign cash—-flows do not matter.

The general principle that seems to emerge is thus that to use a debt
restructuring scheme to support a time-consistent optimum tax policy one
needs as many debt instruments as there are choice variables 1in the optimal
taxation problem.

If the optimal policy under commitment is not time consistent under
discretion, what can we say about the optimal time—consistent policy? To
solve for that policy our previous method doesn't work. Instead, we should
set the problem up as a dynamic programming problem, imposing the condition
that each government takes as glven the optimum policy of its successor. This
is outside the scope of the present paper, however. But we can say one

thing. If time—consistency is imposed on the optimal taxation problem as an
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additional constralnt, this must inply welfare losses relative to the optimal

policy under commitment. Thus we are back in the rules-discretion dilemma.

V. Private capital mobility

Let us now relax the capital controls and allow free private foreign
borrowing and lending. With no taxes on international capital flows, home
present value prices must be proportional to intermational prices, that is

= at = qP* =
(32) P, = B Uc(ct’xt) aPt(mt), t 0,1,...,

for some o« > 0. This expression will be added as an extra constraint to the
government's optimal tax problem. We may therefore‘suspect already at this
stage that allowing private capital mobility will deteriorate welfare; see
further below. Indeed, imposing (32) is equivalent to remove the implicit
taxation of foreign borrowing, which should result in the remaining income
taxes being more distortionary.

We must also distinguish government foreign cash—flows and import,

Z0¢ and m s from the economy's total foreign cash-flows and import,

Z4, and L Also, we should distinguish government foreign debt Obt from
total foreign debt Ob*t’ the difference Ob: - 0%: being private foreign

debt, we have the identities

(33a) A Obt’ t =0,1,2,..., and
(33b) ZOt = -Tnt - 0%:, £ =0,1,2,... .

The constraints (9) can be replaced by

® t ~
(34a) ZOB Uct(y0t+ZOt) 20,

P Dk - hk
(34b) ZOPt(mt)(—mt Obt) > 0, and

— o - - ~ Tk—y - =
(34c¢) Uct(l Xt . Obt yot 0bt zOt) + Uxt(xt 1) 0.
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The second is the economy's wealth constraint relative to the foreign
country. The third is the constraint expressing private maximizing

behavior which follows since total government cash-flow fulfills

~ ~

= - - - - *
(35) yOt + zOt Tt(l Xt) gt: Obt Obt
and thus
- = - - - - - ~* - >
(36) (I-Tt)(l Xt) 1 X gt Obt yOt Obt Z0¢2

which can be substituted into (4a) to give (34c).

Carrying out the maximization at t = 0, subject to (32) and (34),
one gets first—order conditions analogous to (10) which we do not display
here. As before, we assume that these are sufficient and that the optimal
solution is unique with respect to ct, xt, mt, and uOt’ AO’ and YO —— the
multipliers in (1), (34a), and (34b). However, one may easily check that
ot This

follows since only the sum Yor + Zge enters in the constraints (34a) and

the solution need not be unique with respect to yOt’ and z

(34c). Indeed, total government cash—-flow as given in (35) is unique, but
not the government's private and foreign cash—-flows separately.

Similarly, the economy's total foreign cash~-flow z . .  defined in (33a) is

Ot

unique, but not the private and govenment foreign cash-flows separately.
Intuitively, with the same prices at home and abroad, what is relevant
for the revalution effects on govenment and foreign wealth due to changes
in these prices are the total cash-flows, but not their composition.

Can the optimal policy under commitment be sustained in the large
economy case? Let us apply our earlier argument in terms of choice vari-
ables and instruments. Note then that with private capital mobility there
is effectively only T choice variables for the government. While earlier

only two out of s xt and m could be chosen independently because of
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the resource constraint, we have now added the extra constraint (32) at

each t, so that each government can only choose one of Cor X and m, inde-
pendently. (Alternatively; the government chooses only Tt and not the
implicit tax on capital flows 1t chose with capital controls.) The t =1
government thus has a set of T independent first—order conditions. But total

~

government cash-flow Y1e + 2y, as well as total foreign cash-flow z

10

enter
lt

these conditions. The t = 0 government can control both these when
restructuring the government debt, and has in fact 2T instruments to give
appropriate incentives to its successor. Clearly, time-consistency can be
maintained in the large economy, and the required restructuring scheme 1is,
unlike before, not unique.

Before moving on to the small economy, let us discuss the welfare
properties of the optimal allocation. We have seen that government foreign

cash-flow Z0¢ is not unique. Then it can be chosen equal to z,, , which means

Ot
that private foreign cash~flow 1s zero,while maintaining the same level of
utility. A restriction to zero privateforeign cash-flows 1is thus not

binding. This in turn suggests that we can get the same solution if we start
in the situation when private international borrowing is forbidden and home
(relative) prices are not restricted to equal forelgn (relative) prices, and
then add the constraint that home and foreign prices are equal. Clearly, this
implies that utility cannot be higher with private international borrowing,
and if the constraints (32) are binding, utility is actually lower. In the
distorted world we are consldering, it isbetter to forbid private

international borrowing, separate the home and foreign credit market, and

allow home interest rates to differ from world interest rates.
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What about the small economy with private capital mobility? It is fairly

straightforward to show that the t 1 multipliers Kl and Y, are in general

different than the corresponding t 0 multipliers.ll Therefore the
government at t = 1 has incentive to choose a different path of tax rates
than the government at t = 0. To prevent this the government at t = 0 need to
influence the first-order conditions for the government at t = 1. Since all
prices are given in the small economy with free capital mobility, no cash-
flow terms enter the first~order conditions, however. Therefore the t = 0
government has no instruments whatsoever to affect the government at t = 1.

As in the case without private capital mobility, the optimum policy under

commitment is not time-consistent under discretion.

VI. Concluding remarks

Optimal fiscal policy in an open economy, apart from smoothing out the
tax distortions assoclated with financing a given sequence of government
consumption over time, also smooths out private consumption of goods and
leisure by borrowing (lending) on the international capital market in periods
of high (low) government consumption.

The bulk of the paper dealt with if and how the optimal policy under
commitment can be made time consistent under discretion. A necessary condi-
tion is that there exists debt instruments of sufficiently rich maturity. 1In
the case when the government, but not the private sector, is allowed to trade
at the international capital market, and the economy is large enough to
influence world interest rates, there are unique restructuring schemes for
the government's domestic and foreign debt that give succeeding governments
incentives to continue following the optimal policy. In the small economy

case such a scheme does not exist, however.
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When there 1s free private capital mobility, the time consistency re-
sults are similar. For a large economy there is a non-unique maturity
structure of total government debt and/or total foreign debt that supports
the optimal policy under commitment. Again, that policy cannot be made time
consistent in a small economy.

The Intuition for these results is as follows. The time-consistency
problems arises because parameters in the optimal tax problem, like the cost
of public funds, the marginal cost of foreign borrowing, do not stay constant
over time. Successive governments then face different trade-offs for their
choice variables ceteris paribus. Manipulating the maturity structure of the
debt can be used to restore the trade-offs and hence optimality of unchanged
paths for the choice variables, provided the economy is closed or large
enough to affect world prices so that cash-flow terms enter the first-order
conditions. In the small open economy this 1s not the case, which is why
time consistency fails. A general principle seems to emerge. In order to
use a debt restructuring scheme to support an optimal policy it is necessary
that each government has at least as many effective debt instruments as the
choice variables (explicit and implicit tax rates) of 1its successor. Here
"effective” debt instruments are ones that enter the first-order conditions
for the optimal taxation problem, which requires that relevant interest rates
can be influenced by the governments. We hope to return to a more general
treatment of this problem in future work.

It is, of course, central to our results that the debt obligations are
always honored. As a consequence, we could not allow any taxation of
interest income nor of international capital flows. These assumptions of no

debt repudiation are, in fact, analogous to a binding commitment of (the

sequence of) governmentslz.
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The problem arising from allowing taxation of interest income is identi-
cal to the classical problem of capital leviesl3. Such levies constitute a
non—distortionary and hence desirable form of taxation from a myopic point of
view, but are bound to induce under—accumulation once it 1s understood that
they will be used. It is clear then that the absence of capital in the model
is crucial for time consistency of the optimal policy. Our model thus, does
not add anything to the time-consistency problem associated with surprises in
debt and capital taxation. It may be that one must resort to reputational
considerations (cf. Footnote 1) to rule out such surprises.

It has also been malntained that the absence of money 1s crucial for
time consistency of optimal policy, since in a monetary economy governments
would have short-run incentives to engage in "surprise” inflations so as
to deflate the real value of their outstanding nominal debt. Indeed Lucas
and Stokey (1983), as well as others like Chamley (1985), claim that time
consistency in a monetary economy requires a binding commitment to a parti
cular path of nominal priceslh. It turns out, however, that one can design a
debt structure such that it eliminates the incentives to engage in surprise
inflation. This point 1s further developed in Persson, Persson and Svensson
(1985), who deal with time consistency of fiscal and monetary policy in a
monetary extension of the real framework used in this paper.

Finally, an important qualification to our results (in the large country
case) is the neglect of policy in the rest of the world. We could easily
have allowed for passive policles in the foreign country. Strategic
considerations abroad, however, would lead directly to a full-fledged

game—theoretic analysis of conflicting government policies.
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Footnotes

Another way out of the discretion dilemma, without precommited rules for
policy, might be reputational considerations in government policy-making;

see Barro and Gordon (1983).

Only in the special case when all government debt 1s in the form of
consols, so that 0bt and Obt consist only of interest payments, does

cash-flow correspond to the budget surplus.

The second term in (11) comes from the second term in (10a) and (10b)

- + + <) + +
since, }\Opt[(UXt Uct)dxt (Ucctdct chtdxtrt)(l xt) (chtdct Uxxtdxt)

(xt-l)] - Kopt[(UXt‘Uct)dxt/Uct - AU (X /U dUctUxt(l_xt)/(Uct)2]

= xopt[d(xt(1—xt))].

This is qualitatively the same result as that obtained by Razin and
Svensson (1983), who look at optimal taxation in a small open economy

subject to productivity shocks.

We have U ~-U =1 U >0, if 0 <t < 1. If goods are normal,
ct Xt t ct t

(®/3e)(U /U ) = (UU =UU )/(U )% <0 for all (c,x), which implies
c x X cC ¢ XC X
U - U < 0.
cc cxX
Cf. Footnotes 3 and 5.
To see this, multiply each equation in (22) by P,> add them together,

and use (14), (18) and (19).

Evaluating Dt we get Dt =

B[ U-U U)+ (W U -U 2)(x-1)]/(U -U ). The first term within
t CcCc X cX ¢ cCc XX cX t ccC cX
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brackets and the dominator are negative when goods and leisure are

normal, and U_ U - U 2 is positive by the concavity of U(c).
cc XX cxX

Using the solvency constraint le’t‘zlt = 0, already 1in the derivation
guarentees that the restructing scheme that we will come up with fulfills

the solvency constraint (12).

To see this, use the resource constraint (1) to substitute for mt in (32)
and (34). Then choose ct and xt to maximize (2) subject to (32) and
(34). Eliminating nOt’ the multiplier on (32), between the first-order

conditions for ct and xt one gets a single condition for each t which

~

contains both Yor + Z(, and Z4e A corresponding argument holds for

the t = 1 government, of course.

The first-order conditions for the government at t = O for this case can
be rewriten as

+ =
Tor T Mofe T By

+
|

=0,1,...

2

nOt + kOEt + Yo F =G, t =0,l,... , and
® * =

2Opt "ot 0,

where At’ Bt’ Et’ Ft’ and Gt depend on (ct, xt) (Ft depends also on t),
and where ﬂOt is the multiplier of (32). The first—order conditions for

the government at t = 1 are analogus except that they apply to t =

1,2,... and the summation is ZT. It 1s fairly straightforward to show
that whenever “00 # 0 the first-order conditions for the t = 1 govern-
ment does not have a solution for the same path of ct, xt as the solution

of the t = 0 government.
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Opening up the possibility of default lends the problem of optimal
foreign borrowing entirely new dimensions, as shown by the recent
literature that allows for possible repudiaion of foreign debt by
soverelign borrowers; see Sachs (1984) for a survey of the literature.
For instance, choosing the optimalmaturity structure of foreign debt then
also involves influencing the expectations of foreign creditors in a
proper way (as discussed by Cohen and Sachs (1984)). Such considerations
would obviously limit thge degrees of freedom to engage 1n debt restruc-

turing schemes like those we have discussed here.

In fact, a promise not to repudiate the foreign debt is completely
isomorphic to a promise not to levy taxes on existing capital In the
present model, once the foreign demand price functions are viewed as an

intertemporal transformation surface. This analogy was suggested to us by

Elhanan Helpman.

Such a commitment 1s essentially the same as the "honesty” constraint
Aurenheimer (1974) imposed on a government maximizing revenue from money
creation, namely that the price level is not allowed to jump. We owe this

point to Guillermo Calvo.
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