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1. INTRODUCTION

To find the optimal combination of income taxation and borrowing for
financing government expenditure is an intertemporal optimal taxation
problem. In Lucas and Stokey (1983). a path of distortionary income taxes is
chosen so as to finance a given path of government éXpenditure at minimal
welfare losses. Any excess of the optimally chosen taxes over exXpenditvres in
a givenr period is covered by borrowing. With fiat money, government
expenditures can also be financed by the inflation tex. Such a tax is
distortionary by yielding positive nominal interest rates that drive real
balances below Friedman's optimum quantity of money. Phelps (1973) was the
first to seriously discuss the "general macroeconomic public finance
problem”, namely how to find the optimal combination of the two taxes. Tt is
well known that the solution in general requires that both the inflation tax
and the income tax be used for financing government expenditures.

These aspects of the optimal combination of income taxes, inflation ta:x
and borrowing applies when the government can commit itselfi to a particuler
policy. It is well known after Kydland and Prescott (1977) that a government
under discretion usually has incentive to deviate from previously announced
policy, and hence that the optimal policy under commitment is not
time-consistent under discretion. Further, the optimal time-inconsistent
policy under discretion usually leads to welfare losses relative to the
optimal policy under commitment.

Several suggestions have been forwarded how the time-consistency problem
can be avoided and welfare improved. Some researchers, like Kydland and

Prescott, have advocated fixed rules for policy rather than discretion (the



credibility of these rules has typically been assumed rather than analyzed.
however) Others, like Barro and Gordon (1983), have suggested that when
expectations of future policy depend on current policy, reputational
considerations may impose restrictions on governments which improve welfare.
In their study of the intertemporal optimal tax problem mentioned above.
Lucas and Stokey {1983) suggest a third alternative. They show that a
carefully managed maturity structure for the national debt may induce later
governments to follow a previously announced policy, and that the optimel
policy under commitment can actually be made time-consistent under
discretion. Their suggestion involves a partial commitment, namely to honour
previous deht, but no commitment about taxes. These results are further
extended and interpreted by Persson and Svensson (1984, 1986a).

Lucas and Stokey's result applies to a situation without money. They
argue, in line with previous literature such as Calvo (1978), that the
time-consistency problem is unavoidable whenever there is a fiat money. The
argument is that when taxes are distortionary the government has always an
incentive to create a surprise inflation and thus effectively impose a
Jump-sum tax by reducing the real value of the private sector's nominal
assets. The only way out of this dilemma, it has been argued, is a commitment
to a continuous path for nominal prices, hence a commitment not to cause
surprise inflations. It has indeed been claimed (Chamley (1985)) that a
commitment to a continuous price path is both a necessary and sufficient

condition for a time-consistent inflation tax.



In this paper we shall reconsider the problem of an optimal combination
of income taxes, inflation tax and borrowing to finance government
expenditure. We focus on the time-consistency issues rather than on
characterizing the optimel policy. Counter to previous literature, we show
that the optimal policy under commitment can be made time-consistent under
discretion in a monetary economy, without a commitment to a continuous price
path. We show that this can be done by careful management of the national
debt, both with regard to its maturity and its composition into nominal and
indexed debt.

The time-consistency problems arise from basically two different sources.
The first source is the incehtive we have already mentioned to engage in a
surprise inflation, thereby eroding the real value of money and other nominal
assets in a lump-sum fashion. We remove this incentive by specifying that
each government leaves to its successor net nominal claime on the private
sector equal to the money stock. This way the gains and losses from a
surprise inflation balance.

The second source of time inconsistency is the following. When choosing
the optimal path for income taxes and money growth (and hence indirectly the
inflation tax) each government trades off the relevant distortion (income
taxes and positive nominal interest rates) against the effects on government®
wealth. The latter is weighed by the cost of public funds (the level of tax
distortion) since an increase in government wealth means that taxes can be
lowered. The incentive to affect government wealth by changing the time path
for taxes and money growth varies over time with the cost of public funds;

hence the time-consistency problem.



If, however. each government inherits just the right maturity structure

of its nominal debt, the incentive to change the path for the money growth is
removed, as we shall see. Furthermore, if each government inherits from its

predecessor just the right maturity structure of the indexed debt, the
incentive to change the time path for income taxes is also removed. This
latter rule is the solution to the time-consistency problem in a barter
economy discussed by Lucas and Stokey (1983), and by Persson and Svensson
(1984). It is thus crucial that the governments trade in both real (indexed)
and nominal bonds, something that previous literature has failed to realize.
The outline is as follows. Section 2 presents the model, and Section &
deals with the optimal policy under commitment. Section 4 shows how that
policy can be made time-consistent under discretion, and Section 5 includes

some conclusions.

2. THE MODEL

We consider a closed one-good monetary economy without investment, and
without uncertaintyz. The model is a variant of that of Lucas and Stokey
(1983) and Persson and Svensson (1984, 1986a).

There is discrete time, t = ..., -1, 0, 1,.. The technologyv is linear,
and one unit of labor produces one unit of the good for private or public
consumption. Labor endowment, Vt’ is exogenous. It can be used for leisure,

X private consumption, Cp and public consumption, gy according to the

resource constraint

1 > ,
(2.1) Ve = K¢ T Cp T8y
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We assume that the sequence {gt}o is an exogenously given stream of
government expenditures. There is a representative consumer with preferences

over private consumption, leisure and real balances, m, = ‘ntMt (11t is the

reciprocal of the price level P, and M, 18 the nominal money stock), given

_t L4
by the utility function

(2.2) ZE sU(c., x., m M), 0<p<1.

t' Tt
The usual disclaimer for money in the utility function applies. We have
assumed ﬂtMt to be an argument in (2 2) in order to introduce a2 monetary
distortion into the model in the simplest possible way. Any other distortion
will also do; in fact, the arguments in this paper will go through equally
well within the framework of a cash-in-advance modelg, The utility function
has the standard properties. In addition we restrict it to be additively
separable in real balances and the other arguments:
(2.3) UCm = UXm = 0.
This is done solely in order to simplify some of the derivations: additive
separability of real balances is not important for our argument.

The consumer enters each period t with money balances and with claims on
the government, consisting of indexed and nominal bonds. The consumer also
receives wage income net of taxes to the government. The consumer purchases

consumption goods, adjusts his money and bond holdings and leaves the period

with new holdings of money and bonds according to the budget constraint

fae)
2. - - +
(2.4) Pl © P M T Ty Polen Pt Ty pegBs)
(2]
P My 7 Z PPy T Ty (B r R (1 - T )y - X
Here P, is the present value in period 0 of goods in period t, and ﬂt = 1/Pt

. 00
is the current goods value of money in period t. We let {tbs}s:t denote



claims (possibly negative), held when entering period t, to goods to be
delivered in period s. We may identify tbs with the total debt service, the
sum of interest payment and amortization, in period s on indexed bonds.

Similarly, {tBs}:~t denotes claims to money to be delivered in period s, i.e.

the total debt service on nominal debt. The term yt - xt is labor supply. The
wage rate is unity. The tax rate is Tt’ and after-tax income is hence (1 -

rt)(yt - Xt)' With this notation, the terms on the right-hand side of (2.4)

are initial real balances, the value of the initial claims on the government,
and the after-tax income. The terms on the left-hand side of (2.4) are
consumption expenditures, new money holdings, and new bond holdings

Let us define the nominal interest rate it+1 from period t to t+1 in the

standard way by

2. i _
(2.5) T+ 300 = Py T /Py

Then the budget constraints for each t can be added and simplified to give

the present-value budget constraint in period 0:

00 [ss]
6 <
(2.6) Zo Pl = PoTgMoy T Zg Pelgby T By
i
o © t+1
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The first-order conditions for maximizing (2.2) over {Ct’ Xt’ MT}O subject to

(2.6), can be written

t
2.7 =
(2.7a) Py = AU
2.7b =1 -
( ) T Uxt/Uct' and
5 . . _
(2.7¢) lt+1/(1+lt+1) Umt/Uct’

The condition (2.7a) says that present value prices equal the discounted
marginal utility of consumption (the Lagrange multiplier is unity by a

suitable normalization of prices). Condition (2.7b) expresses the distortion,



caused by proportional income taxes. between the marginal rate of

substitution between leisure and consumption in consumption (Uxt/UC and in

)
production (unity). The condition (2.7c) is the familiar relation between the

nominal interest rate and the marginal utility of real balances, which
implicitly defines the demand for real balances (conditional on Ct and Xt) as

a decreasing function of the nominal interest rate. Note that as long as it+1

is positive, the usual Friedmanian distortion is present, namely that the
marginal benefit of real balances (Umt) is above their marginal production
cost (zero).

The behaviour of the consumer is summarized by (2 6) (with equality) and

for given (pt, Ter

Q
(2.7). The svlutions to these equations give {c Xy Mt}O

_t »

b

. o
T B oPe oBtdo

and given M_ In the following discussion of the

1
optimization problem of the government it will be practical to look at
consumer behavior in a different way. We will therefore consider (2.7) as

defining functions

(2.8a) P, = p (e, x),
(2.8b) Tt = r(ct, xt) and
(2.8c) ltil = 1(ct, Xy mt),

‘ 4 .
of consumption, leisure and real balances . We can interpret (2.8) as the
nresent value prices, tax rates and nominal interest rates that given an

0
m, } of

initial price level m,._, support a given allocation {Ct' Xt’ o

0

consumption, leisure and real balances.
We shall end this section by formulating the constraints facing the

[v0)
government in period 0. The government has an initial debt {Obt Bf}o to the

0

[e] .
consumer. It finances given expenditures {gt}o by taxing wage income, by



borrowing, and by money creation. Taxation of debt and interest payment is
excluded. From the consumers' intertemporal budget constraint (2.6) and the

resource constraints (2.1), the government's intertemporal budget constraint
is

i
g < I X ) o = el

t 0 PeTe Ve ~ m

o Pt o1 t
t+1

23]
2.9 5
( ) Ty Py

(2]

b b, +

0 PeloPe * T oBe) — PoTiM g

It is also practical to express the government's intertemporal budget
constraints by defining real and nominal "cash-flows", like in Persson and
Svensson (1984). For t = 0, 1,... we hence define the real cash-flow _z  and

0ot

the nominal cash-flow OZT according to

(2.10a) 0%t rt(yt - Xt) - gt - 0bt and

(2.10b) oy SM - ML - B

|
=

The real cash-flow in period t is the excess of taxes over expenditures and
real debt service. The nominal cash-flow in period t is the excess of the
increase in money supply over nominal debt service. The government's
intertemporal budget constraint can then be written
(2.10c) = p Z.) 20

.10c¢c + > 0.

» o Pelo%t T "¢ 0%t

That is, the present value of government expenditure must not exceed the
present value of the sum of income taxes and nominal money growth less the

value of the initial debt.

0 .
B, .}, to its

The government in peried 0 leaves a new debt structure {lbt' 1Bt

successor. This debt structure obeys

(2.10d) 5 p. [.b, - b, + nt( B, - B)] 2 —DO( +

1 "t 1t 0t 17t 0t ).

0% © o oo

which says that deficits in the cash-flow in period 0 is covered by iscue of

new debt.



3. OPTIMUM POLICY UNDER COMMITMENT
The government of date 0 thus faces an inherited national debt with a
maturity structure described by {Obt}g and {OBt}g‘ Suppose it can commit

oo
itself and future governments to the policy instruments {7 }

[es)
: "
lo and (M}, for

the indefinite future. Its decision problem is to choose these policy

instruments in order to finance the exogenouslv given consumption stream

(54
{gt}o in such a way that the consumer's welfare is maximized. It then leaves

a debt structure {1bt’ 1Bt};o, of real and nominal debt, fulfilling (2.10d),
to its successor. the government at date 1.

Formally, the government maximizes (2.2) subject to consumer behavior
summarized in {2.8), the solvency constraint (2.10), and the resource
constraints (2.1). This is an intertemporal optimal taxation problem, which
amounts to finding at each date an optimal mix of borrowing and two
distortionary taxes - the tax on labor income and the inflation tax. It also
involves undertaking a surprise inflation if the consumer's nominal assets
are positive (surprise deflation if the consumer's nominal assets are
negative). We assume that any such surprise inflation/deflation nevertheless
results in a finite positive price level, maybe because of limited printing
capacity of the mint.

The solution to this decision problem under commitment is a sequence of

values of the policy instruments {TO M)

. [
o Moe an allocation {ct, X,, m_}_  of

®
0’ t t’o

sequences of consumption, leisure and real balances, and a debt structure

a
{1bt' 1Bt}1 left to the government in period 1. If future governments are

committed to fulfill the chosen policy, the economy will develop according to

this allocation. The problem we want to deal with, though, is whether future
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governments can be induced to follow this policy also if they have

discretion.

4. TIME CONSISTENCY UNDER DISCRETION

Suppose now that each government in office at time 9 = 1,...% (from now
on Government 6) has discretion, and solves the same type of problem as did
Government 0, Each government thus chooses a path for its policy instruments

m » s - -
} . to maximize the consumer's welfare. From the discussion in Section

{M; o

e Tt

2, we know that a particular path for Mt and 7, is equivalent to a particular

t

path for Ct’ xt and mt, and a particular value of ﬂg. For our purposes it is

more convenient to formulate the tax problem over the latter set of

variables. The Lagrangean for Government # can then be written as

(4.1 L * tU A zoo ; —jfil— )
t1) o = %o AUlcxom ) = ASLZ, p gz 0 — Me
1+1
t+1
P t
" PgTgZg By Ty ——) ~ pym My ]
1+1
S
yCD
+ 3 7o~ X, - -
To Mo Ve = X~ o —ogy)

where Ag is the multiplier on Government 8's wealth constraint and ugt is the
multiplier on the resource constraint at t. Tt is understood that pt, rt and
it+1 appearing in (4.1) depend on o Xy and m, according to (2.8)5.

In order to understand the different trade-offs Government 8 faces as
well as the sources of the time-consistency problems, it is instructive to
look at the optimum conditions one by one.

Let us first consider the first-order condition for the choice of L the

initial price level, which corresponds to the condition for Me, the initial

level of the money stock. It is
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dL
4.2 — = -
(4.2) AgPg My

dﬂg

® L1
v 2By Ty —
1+1S

1 )] = 0.

The expression within square brackets is the outstanding stock of money plius

the market value of the inherited nominal debt. A decrease in T that is an
increase in the initial price level, reduces the real value of those nominal
obligations. The resulting improvement in government wealth is
welfare-improving in that less revenue has to be ralised by distortionary
taxes on labor income or money balances. This is why the bracketed expression
is multiplied by Ae, the multiplier on Government 8's wealth constraint,
which we refer to as the "cost of public funds".

Obviously. Government € has an incentive to engage in a surprise
inflation (deflation) and drive ne towards zero (infinity) if its inherited
nominal obligations are positive (negative). Carrying the surprise inflation
out would, however, make the plans of the previous governments and, in
particular, the opftimal policy under commitment dynamically inconsistent.
This is, of course. the capital levy problem of monetary policy, known since
Auernheimer (1974) and Calvo (1978).

The first-order conditions for m,_. real balances at t, correspond to the

t

conditions for the money growth at t. For each t 2 6. we have the condition

dL i i
g t t+1 to1
(4.3) . = B Umt + Ae{pt_;jf—__ s ptmt[a(zj:———)/amt]
t g S
o pm [ (B @ LENR NP e y/am.} = 0
PyTalig_ts1'9Ps o=9 141 11 t )
c#¥t+1 o] t-1

The optimum level of L requires that the distortion, measured by Umt’ is
traded off against the comprehensive government wealth effect, measured by

the term within { }. The wealth effect of a change in m. includes the change
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in the revenue from the inflation tax (the first two terms) and the change in
the value of the nominal debt obligations (the last term)6. Notice that the
cost of public funds Ae enters into (4.3) in the same way for all t.
Therefore, the distortion on the last unit of government wealth is the same
in all periods in an optimum.

Here we encounter another source of time inconsistency of the optimal
policy under commitment. As we will show formally below, the cost of public
funds changes over time, that is Ae, ® = 1,..., does not stay constant and
equal to AO’ the cost of public funds underlying the optimal policy under
commitment. The trade-off in (4.3) thus looks different, ceteris paribus, for
Government 8 than for Government 8-1.

At a general level, the problem arises because the governments at
different 8 do npt face the same constraints in their optimization problem
although they do share the same objective function. At a specific level, they
face a different level of net indebtedness to the consumer, and as we show
below the change in Ae over time is indeed directly proportional to the
change in net government debt outstanding.

The last set of first-order conditions is for the optimal choice of C_t
and xt along the resource constraint, which corresponds to the condition for
the optimal tax rate Ty With an understanding that the derivatives are

evaluated for a small change in the allocation at t (dct, dxt) = (dct, ~dct),

we have for each t 2 g,

dL i ap
9 t te1 t
4. _° - ;- " yooe —
(4.4) o L R R P T m) e
1Cy to1 t
) afr (v - x.)] Com o Sema '/a
pt ac pt ¢ 1+1 Ct
t B o |
cpw [ (B T LIRS RPN R y/ac.} = 0
PeTglés_tr1'9”s To=6 tt

ott+1 o Tee1
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Again the distortion, here from the income tax and measured by Uct = Uxt'
should be traded off against the effect on government wealth. The latter
includes the "intertemporal terms-of-trade effect” from a change in the real
interest rate (see further Persson and Svensson (1984)), the change in

revenue from the labor and inflation taxes, and finally the devaluation of

the nominal debt obligations7. By the same logic as for L the value of Cy
chosen in the optimal policy under commitment may be time inconsistent
because Ae changes over time.

The main result in the paper is that this problem and the other
time-consistency problems we have mentioned, can actually be resolved hy a
careful management of the government debt. More precisely, at each
& = 1,...», there exists a unique maturity structure of the government debt
{gbt, eBt}: that makes it optimal for Government 8 to choose the same
allocation as Government O. In other words, if Government 6 -1 leaves its
successor with this maturity structure the optimal policy under commitment is
time-corsistent under discretion.

We shall prove this result as follows: Consider freezing all the prices
and quantities, except the debt instruments, at their values in the ontimum
under commitment. We then show that there exists a debt structure {Gbi’ 9Bt}e
that satisfies all the first-order conditions in (4.2) - (4.4), that this
debt structure is unique, and that it fulfills the solvency requirement,
namely that the present value of Government 8's cash flows satisfies the

analog of (2.10),

(s o)
4.5 7+ = 0.
(4.5) Zg Pelo?e * T g4) = 0
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To fulfill (4.2), we simply set

t 1

2] .
1+1i
s

) = M

(4.6) =2( B
’ “e(e tzz g-1"

Government 6-1 should thus leave to its successor net nominal claims on the
private sector with a market value equal to the money stock8. Then Government
6 has a zero position in nominal terms vis-a-vis the private sector, which
clearly eliminates the incentives of a surprise inflation. Notice that (4 6)
rules out the government's incentive for surprise inflation but not for
anticipated inflation. As long as the private sector is willing to hold =
non-interest bearing asset - i.e. money - there is still a base for the
inflation tax.

The next step is to show how the conditions (4.3) can be satisfied.

Suppose that for each t, we set

w© S 1 1
4.7a = — + ,
( a) peﬂe[zs=t+1(eBs Hc#G . )] ET Ft
1+1 A
o#t+1 o 6

where Et and F_t are defined by

i

(4 7b) E. = 0 [o(—L y/am 17, and
t mt . t
1+1i
t+1
i i
-1
{(4.7¢) F, =pm_+p trl [a( trl )/om,_]
t Mt t 1 " t
* t+-1 t-1

Then (4.3) is fulfilled identically and there is no incentive for Government
® to choose a different mt than Government 6-1 even though AQ is different
from Ae—l' Notice that (4.7) should hold for each t. This obviously fixes all
the nominal obligations from period ¢+1 and onwards. Condition (4.7)
determines the short-term nominal obligations, and given Ae (4.6) and (4.7)
thus yield a unique nominal debt structure {eBt}: that Government 6-1 should

leave to its successor.



To get the required maturity structure of the indexed debt, we first

divide (4.7a) by i /{1 + i ) and substitute into (4.4). Next, we divide

t-1 t+1

the resulting expression by Ae(apt/act). These operations yield

1
4.8a Z = - G o+ ,
( ) 8 t A t Ht
2]

where the definitions of Gt and Ht are

— t B B -
(4.8Db) G, = -A (U, ~U.) - E[op/ac]
ap Ar (v, -x )] i Ip
- t t+1 t
(4.8c) Ho = (—) b, t°t N n S B
i
aot act '+lt+1 act

If (4.8) holds for each t > 8 then the remaining first-order conditions (4.4)
are satisfied identically. Given As and the definition of the real cash-flow
(cf. (2.10a)), (4.8a) yields the unique indexed debt obligations {ebt}: that
Government 9-1 should leave to its successor to support the choice of {ct}:
in the optimal policy under commitment.

How do we get a value for Aa? To this end multiply (4.8a) by 154 and sum

these conditions over t = 6,...,%, Then sum the resulting expression and

{(4.6) and manipulate to get

4.8 ® .G ® o H ®
(4.8) Tg POy * AgZg Pyl 7 A2 (B g2y
i
© t+1 © t 1
- - ) - =0,
t oy Py M " PeTeZelgPy By ——) ~ P My )
1+1i 1+1
t+1 S
- it+1
where Ht = Ht = Fee . But the expression within { } is identically equal
1+1
t+1
[=s]
to Z, Dt(BZt o QZt). If we impose the solvency requirement on the

restructuring scheme of Government 8-1 we can set this expression equal to

zero. Then we can solve for Ap as
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22

(4.10) A= -2 tt
2 p H
g et

This is the value of Ae that should be used when restructuring the debt
according to (4.6)-(4.8). Having imposed solvency when solving for Ae, we
have also ensured that the implied restructuring scheme satisfies the
solvency requirement.

In summary, we have shown that for every government there is a unique
maturity structure of the nominal as well as the indexed part of the public
debt that removes the incentives to deviate from the optimal policy {rt, Mt}g
chosen and announced by Government @.

Let us finally say something about how the debt structures of successive
governments differ, that is let us characterize the restructuring scheme of
the debt that Government #-1 has to perform to impose time consistency on ite

successor. We recall that the restructuring scheme must obey the overall

solvency requirement

(4.11) = b b 2ty (B B )
.. - -+ _ -
o PrlgPe = 1B * P2, 6, ot elct
S
2z - i .
2 =0y gl q%g g * Hgq g 1Zg.q)

One aspect of the restructuring scheme follows easily. From (4.6) and its #-1
analog and the definitions of the nominal interest rate and the nominal
cash-flow we know that the total nominal claims on the private sector should
grow by

JgBy = g-1B¢)

o t

(4.12) -z (
6" 6 .

1+1
S

" t1fer T T Moy
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In other words, if each government uses its nominal cash-flow minus the
‘revenue from the inflation tax to buy nominal bonds from the private sector,
it leaves its successor with a zZero nominal position.

To characterize the restructuring scheme further, we need to determine
how the cost of public funds changes over time. Using (4.10) and its #-1
analog, we may derive

A - A . i
9 9-1 ® 9

) = (g pHOIpg (g 125 ) - —— My ]
-1 1+19

(4.13)
Notice that the expression in square brackets is the government's net lending
to the private sector at -1, which follows from (4.11) and (4.12). Further,
23 ptﬁt is a positive number, which follows from (4.10) and from Gt beeing
negative for each t by (2.8). Therefore, the cost of public funds at & will
be higher than at -1 if the public debt outstanding is higher at 8 due to
Government 6-1 beeing a net borrower.

The precise restructuring scheme for the indexed bonds follows from

(4.8a) and the definition of real cash flow. For each t = 8, we have

(4.14) b, - b, = G, (—— - —).
8-1 8

By (4.13) and (4.14), the scheme prescribes that any net borrowing (leading)
at 6-1 should be done by issuing (retiring) some indexed debt of all
maturities.

The restructuring scheme for the nominal debt is more complicated.
Manipulating (4.7a) and its #-1 analog, and exploiting the definition of the
nominal interest rate, one may derive

1 1
“E)(— - —),

AQ A9-1

(B B ) = (E

(4.15) P te®e 7 a1t

t-1

for all t 2 9+1. Although we know that E_t and Et—

1 are both negative, their
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difference may have any signg. This means that Government 6--1 in general
should sell long-term nominal bonds of some maturities and buy long-term
nominal bonds of other maturities. Whatever the net outcome of these
operations, Government 8-1 has to adjust its purchases of short-term

(one-period) nominal bonds, so that its total open market operations in

nominal bonds fulfill (4.6).

5. CONCLUDING REMARKS

We have shown that an optimal fiscal and monetary policy under commitment
can be made time-consistent under discretion if each government leaves to its
sucessor a particular maturity structure of the government debt. Generally
speaking, each government can impose time-consistency on its sucessor because
it is able to influence the constraints in the sucessor's optimization
problem. Specifically, Government 8-1 has 2T (where T - ®)(independent)
instruments in the maturity structure of the nominal and indexed debt, {9b»}

t'e

and {QB These instruments are used to influence the money stocks and the

@
e
tax rates {Mt}: and {rt}:, the 2T choice variables in Government 6's optimal
tax problem. The debt structure enters the problem in an essential way
because each government can alter the real and nominal interest rates and
thereby the value of its outstanding debt. This may not be the case in a
small open economy and, as explained in Persson and Svensson (19862), and
time~-consistency may thus fail for that reason.lo

These remarks suggest a couple of interesting extensions. First,K it may

be interesting to study when each government has some instruments to

influence its successor, but not many enough to support the optimum policy
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under commitment. We conjecture that the rules/discretion dilemma may be
partly but not fully resolved in that situation. Second, a similar mechanism

may work when succesive governments do not share the same preferences. The

ability to influence the successor would then allow a government to, partly
of fully, impose its preferred policy on a succeding government with
different preferences.11

Our solution does not contribute to explaining time-consistency in debi
and capital taxation. Like in Lucas and Stokey (1983). our solution relies on
a commitment ot honor previous debt, and taxes on debt are not allowed. If
there were capital, a commitment not to tax capital would be required. Maybe
renutational considerations are necessary to rule out surprise taxation on
capital and debt.

Finally, what we do in this paper is mainly to demonstrate the existence
of a particular solution to the problem of time-consistent fiscal and
monetary policy. It remains to characterize the solution in greater detail,
for instance to examine whether fiscal and monetary policy is pro- or

countercyclical. We hope to address that issue in future work.



Footnotes

We have received helpful comments by participants in seminars at IIES,
CEPREMAP, Paris, University of Chicago, University of Rochester, London
School of Economics, Nuffield College, Oxford, Norwegian School of Fconomics,
Bergen, Stockholm School of Economics, and Univer#ity of Lund. In particular
we would like to thank Robert Barro, Phil Brock, Daniel Conen, Kent
Kimborough and Alan Stockman. We gratefully acknowledge rfinancial support
from the Bank of Sweden Tercentenary Foundation and The National Science

Foundation, and secretarial assistance by Karin Edenholm.

Uncertainty can be incorporated like in Lucas and Stokey (1983), but our
points can be made in a simpler way in a perfect-foresight =et-up.

S It is important, thouvgh, that the liquidity services precduced by money are
equivalent to a final good (like increasing leisure by saving trips to the
bank). If money is equivalent to an intermediate input, the optimal inflation
taxX is zero, in analogy with the optimum taxation result that production

Laxes should be zero. Cf. Kimborough (1985).

Note that real halances mt do not enter (2.8a) and (2.8b), by the additive
separability between real balances and the other arguments of the utility

function. This will simplify our derivations somewhet.

The Government's wealth constraint within square brackets has been written

on the same form as in (2.9) except that we have expressed the nominal



obligations in terms of nominal interest rates and the initial price level ne
and that we have used the definition of the real cash flow gzt (analogous to

(2.10a)).

o]
Since a change in mt affects the {expected) nominal interest rate it+1
from t to t+1 only, it only changes the value of bonds with a maturity of

i

(t-1-8) and longer. The expression a(——fil—)/amt denotes the partial
e
derivative of the function i(ct, xt, mt)/[lri(ct, Xt’ mt)] with respect to
n
7 dp,
The devaluation of the real debt obligations 9bt —— is included in the
dc
t
d
term _z pt
gt 3¢
8

The idea modifying this aspect of our scheme for time-consistency was

first raised by Robert King a2t a seminar in Rochester.

By mere discouniting we would expect Er 1 v Et on average, however.

10 . oy .
The intuition offered in Lucas and Stokey (1982) and Persson and Svensson

{1984) that it is the government's ability to affect the value of its debt
that causes the time-consistency problem is mistaken. Rather, that ability is
a necessary condition to help resolve the time-consistencyv problem.

11 . )
These two extensions are partly examined in Persson and Svensson {1986b).
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