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Abstract

This article studies under which conditions interest rate rules “a la Taylor” [1993. Discretion versus
policy rules in practice. Carnegie—Rochester Conference Series on Public Policy 39, 195-214] lead
to price determinacy. We scrutinize notably two famous results, which are standard in the traditional
“Ricardian” model with a single dynasty of consumers: (1) a pure interest rate peg leads to nominal
price indeterminacy; (2) a strong reaction (usually more than one for one) of nominal interest rates
to inflation is conducive to price determinacy (the Taylor principle). This article extends the analysis
to rigorous dynamic non-Ricardian models. The results turn out to be quite different, since notably
prices may be determinate if the interest rate responds less than one for one to inflation, and even
under a pure interest rate peg.
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1. Introduction

Following Taylor’s (1993) seminal article, there has been recently a very strong renewal
of interest in the study of interest rate rules for monetary authorities (for a survey of recent
work, see for example McCallum, 1999; Taylor, 1999). In line with the recent trends in
macroeconomics, several authors quite naturally investigated interest rate policies in rigor-
ous dynamic general equilibrium models.

Most rigorous studies of optimal interest rate rules in such a maximizing framework
have been cast in “Ricardian” economies populated with a single dynasty of consumers.
These economies have, however, as far as policy analysis is concerned, a number of par-
ticular properties, and it thus seems legitimate, in line with the intuition first developed in
Bénassy (2000), to extend the analysis of interest rate rules to non-Ricardian economies
where new agents enter in each period, and to see whether this makes a difference or not
for the analysis. We shall see that it does.

In this article we shall be particularly concerned with the issue of price determinacy
under various monetary rules. We shall notably scrutinize two particularly famous results:

— The first one, which originates with the article by Sargent and Wallace (1975), basi-
cally says that, under a pure nominal interest rate peg, there is nominal indeterfinacy.
This means that, if a sequence of prices is an equilibrium, then any sequence multiple
of the first one is also an equilibrium. This is no minor problem since many optimal
policy packages include the famous “Friedman rule,” according to which the nominal
interest rate should be set equal to z&ro.

— The second one is often referred to as the “Taylor principl&te basic idea is that,
in order to make prices determinate the central bank should respond “aggressively” to
inflation. If interest rates respond only to inflation, a classic result is that, in order to
have determinate prices, nominal interest rates should respond more than one for one
to inflation?®

1 S0 we shall use the terminology “Ricardian” for economies with a single dynasty of consumers, and “non-
Ricardian” for economies where new consumers arrive in time. This terminology has its root in the “Ricardian
equivalence” result (Barro, 1974), according to which, in an economy with a single dynasty of consumers, the
timing of (lump sum) taxes is irrelevant as long as the government intertemporally balances its budget, whereas
it matters in a non-Ricardian economy. Note that other factors than demographics can make an economy non-
Ricardian.

We should point out that this meaning of “Ricardian” is quite different from a later one which differentiates
Ricardian and non-Ricardigmolicies, and which has been adopted by authors working on the “fiscal theory of
the price level” (see, for example, Kocherlakota and Phelan, 1999, and Woodford, 2003, for lucid expositions).

2 For a useful taxonomy of various forms of indeterminacy, see McCallum (1986).

3 This rule originates in Friedman (1969). The intuition is that, since money costs nothing to produce, its
services should be priced at zero.

4 It should be noted that, although Taylor (1993) recommends a strong response of interest rates to inflation,
this is not for the reasons explored in this article. The reasoning (see, for example, Taylor, 1998) is that if the
nominal interest rate responds more than one for one to inflation, the real interest rate will respond positively to
inflation, which should have a stabilizing influence on the economy.

5 Early results in this direction on price determinacy and monetary rules are found in Leeper (1991).
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We shall see that considering non-Ricardian instead of Ricardian economies dramati-
cally modifies the answers to the two above questfoNstably:

— A pureinterest rate peg is fully consistent with price determinacy, provided the interest
rate satisfies a very mild condition.

— Prices can be determinate even if the interest rate responds less than one for one to
inflation. In fact, from the above result, it needs not even respond at all.

The rest of the article is organized as follows: Section 2 presents the model. Section 3
derives the dynamic equilibrium equations. Section 4 describes, for the sake of comparison,
some traditional results in the Ricardian framework. Section 5 derives a sufficient condi-
tion for price determinacy under an interest rate peg. Section 6 studies whether the Taylor
principle is still relevant in the non-Ricardian model. Section 7 gives a number of eco-
nomic interpretations. Section 8 extends the results to a framework with a forward looking
Phillips curve. Section 9 introduces a more general fiscal policy. Section 10 concludes.

2. Themode€

The model consists of households and the government, itself comprising a fiscal author-
ity (which sets taxes) and a monetary authority (which sets nominal interest rates).

In order to have a non-Ricardian structure, we shall use a model adapted from that of
Weil (1987, 1991). New “generations” of households are born each period, but nobody
ever dies. CallV; the number of households alive at timeSo N; — N;_1 households are
born in periodt, with N; > N,_1. We will actually mainly work below with the case where
the population grows at the constant ratg 0, so thatV, = (1 +n)’.

2.1. Households

Consider a householg (i.e. a household born in perigd. We denote by:;; andm ;;
his consumption and money holdings at timg j. This household receives in periods
t > j an endowment;; and maximizes in each period> j the following utility function:

o0
Uj ZZ,BX_I LOngS. 1)

s=t

6 A few contributions have sought to modify the “traditional” results on interest pegging or the Taylor principle.
For example McCallum (1981) advocates linking interest rates to a “nominal anchor” like the price level. Bénassy
(2000) introduces the non-Ricardian insight into the issue of interest pegging using a different uniqueness crite-
rion. Benhabib et al. (2001) show the importance of how money enters the utility and production functions. Fair
(2003) shows that the Taylor principle does not apply in an econometrically estimated model. Roisland (2003)
shows that capital income taxation modifies the Taylor principle.

7 The difference is that Weil includes money in the utility function, whereas we use a cash in advance constraint.
The determinacy conditions are actually the same for the two models.
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Household;j is submitted in period to a “cash in advance” constraint:
Pletémj',. (2)

Householdj enters period with a financial wealtlw ;;. Transactions occur in two steps.
First the bonds market opens, and the household can lend at the nominal intergsamate
amountb;; (of courseb;; can be negative if the household borrows to obtain liquidity).
The rest is kept under the form of money;, so that:

Then the goods market opens, and the household sells his endowmeatys taxes ;;
in real terms and consumes, subject of course to the cash constraint (2). Consequently,
the budget constraint for the household is:

w1 = A+iDwj; —iimj + Pryj — Pty — Pcjq. (4)
2.2. Aggregation, endowments and taxes

Aggregate quantities are obtained by summing the various individual variables. There
areN; — N;_1 agents in generatiof. So for example?; is given by:

£ = Z(Nj —Nj_1wj; )
i<t
and similar formulas apply t&;, C;, M,, B;, andT,.

We also have to describe how aggregate endowments and taxes are distributed among
households. We assume that all households have the same income and taxes, so that:

Y: T;

—, =T =—. 6

N, Tjt =T N, (6)
TaxesT; are determined by government policy (see Sections 3 and 9 below). As for

output, we shall assume that output per head grows at the ratethat:

Yjt =Yt =

Y
¥ _y, L =¢(l+n). (7)
Ye—1 Yi1

2.3. Government

Now the other important part of the model is the government. The households’ aggre-
gate financial wealtl2, has as a counterpart an identical ama@pof financial liabilities
of the government. The evolution of these liabilities is described by the government’s bud-
get constraint;

2i41=QA+i)Bi +M;, — PT; =1 +i)$2 —i:M; — P T;. (8)
2.4. Monetary policies

As we indicated in the introduction, we shall study two types of monetary policies. The
first is interest rate pegging, which consists in setting the nominal interest, ratege-
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nously. We shall sometimes for the simplicity of exposition take the particular case where
the interest rate is pegged at a constant value:

it = io. (9)
The second type of policy we shall consider consists of “Taylor rules,” through which
the nominal interest rate responds to inflation:
iy —ip=a(m, —mg), a=0, (20)

whererny is the long-run rate of inflation ang a target interest rate. The “Taylor principle”
suggests that, for prices to be determinate, the coeffigishbuld be greater than 1.

3. Thedynamic equilibrium8

Households of generatiohmaximize their utility (1) subject to their budget constraint
(4). This yields the following Euler equation:

Pryacjrrr = B(A+1it) Prcjq. (11)

As it turns out, when one aggregates consumption functions across generations, a new
term appears due to the non-Ricardian character of the economy. It is shown indeed in the
appendix that the following dynamic equation holds:

Piy1Yi 11 =BA+n)A+i)PY, — (1— B)ns241. (12)

Through the last term, which disappears it 0, accumulated financial wealth will now
play an important role (we shall see an explanation in Section 7 below).

Since the model is non-Ricardian, the dynamics will depend on the actual tax policy, as
it will notably influence the dynamics @®;. In order to simplify the dynamics below, we
shall assume that the tax policy of the government consists in balancing the budget period
by period? Taxes will thus cover exactly interest payments on bonds:

PlleitBl' (13)

We may immediately note, using the government’s budget constraint (8), that under this
balanced budget policy total financial wealth will remain constant:

2, =8 forallr. (14)
The dynamic equation (12) then becomes:

PriaYip1=pA+n)A+i)PY, — (11— p)ns2. (15)

8 Since we shall concentrate on the problem of price determinacy, we shall not explore in this article the
conditions for existence of an equilibrium. Such conditions are given in Weil (1987, 1991) for his original model.
A self contained description of the conditions corresponding to the adaptation in this article is available from the
author.

9 A more general policy is considered in Section 9.
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4. Traditional results

We shall now briefly review some traditional results on price determinacy under interest
rate rules in the Ricardian setting. In the Ricardian madel0, and Eg. (15) becomes:
Pl+1Y;+1=/3(1+i,)P,Y; (16)

which is the traditional aggregate dynamic equation.
4.1. Interest rate pegging

Let us start with interest rate pegging, and assume that the nominal interestisate
exogenously pegged. Equation (16) can be rewritten as:
Pii1 Y

=B+
Pt ’8 tYH—l

(17)

This formula is homogeneous of degree one in prices, and so is the intertemporal budget
constraint in the Ricardian case. These homogeneity properties clearly imply that we have
nominal indeterminacy, which validates the result of Sargent and Wallace (1975).

4.2. The Taylor principle

Let us now consider more general interest rate rules of the form:
iy —ig=a(m; —mg), a=0, (18)
and loglinearize Eq. (16):
mi41=1i; +L0g(B/¢) —n. (19)
Inserting (18) into (20), we obtain:
741 = a(m — 70) +io + Log(B/¢) —n (20)
which can be rewritten as:

mr1  amo—io—Log(B/¢) +n
7T[ = a + a .

(21)

Clearly the inflation rate will be determinatedf> 1 (the Taylor principle). Since the
past price is predetermined, a determinate inflation rate also means a determinate price.
Assuming that the determinacy conditien> 1 holds, we can solve (21) forward and

we obtain:

_ amo—io—Log(B/¢) +n

Ty
a—1

(22)
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5. Determinacy under an interest rate peg

We now revert to the more general non-Ricardian framework, and consider the first
problem we mentioned, that of a pure interest rate peg. As above, we shall study the
Walrasian version of the model. Let us first assume that the interest rate is pegged at the
valueip. The dynamic system (15) is written:

P11 =B1+n)1+ig P Y, — (1 - B)ns2. (23)
In what follows it will be convenient to use nominal incorig as our working variable:
Xt = Pth (24)

so that (23) is rewritten as:
Xir1=BA+n)A+io)X, — (1—-B)ns2. (25)

Applying the conditions of Blanchard—Kahn (1980), we see that there is a unique solu-
tion in X, provided that:

0=B1+n)(1+ip)>1 (26)
and this solution is given by:
X, = Xo= (1= pins2 (27)

BA+n)(1+ig)—1

Appendix A gives the solution in the case where the pegged interest rate is not constant in
time.

6. TheTaylor principle

Let us continue with the non-Ricardian model and turn to the Taylor principle. Loglin-
earizing Eqg. (15), we obtain the following equation:

Pi+1+ Y41 =0(pr + y1) + (i —io) (28)
with:
0=B1+n)1+io) &§=pB1+n). (29)
Combining with the equation giving the interest rate we obtain:
pi+1=0p; +§am, + 0y — yi11 — Eamo. (30)
This can actually be rewritten as a two dimensional dynamic system in inflation and the
price level:
Pt =T + Pr—1, (31)
1= (0 — D p: +§am + 0y — yi41 — §amo
=0 —-1+8a)m + (0 —Dpr—1+0y: — yi+1 — §amno, (32)



658 J.-P. Bénassy / Review of Economic Dynamics 8 (2005) 651-667

or in matrix form, lagging variables one period:

b 0—1+&a 0—1][m_1 Gyt_l—y,—éjano]
= . 33
A R S ®
The characteristic polynomial is:
@ () =Ea(l—p) + u(un —0). (34)

We have one predetermined variable (the past price) and one non predetermined (in-
flation). So there will be a determinate solution if the polynon@4}.) has one root of
modulus smaller than 1, and the other greater than 1. So we compute:

®(0)=£a >0, (35)
o =1-4. (36)

Since furthermored (1) goes to infinity whene goes to infinity, we see that, éf > 1,
we have one root between zero and one, and the other greater than @ne.1Sis again
a sufficient condition for determinacy, and whethas above or below 1 is not important
anymore.

7. Economic interpretations

We just found that prices will be determinedsif> 0 and condition (26), i.e2 > 1, is
satisfied. This holds both for an interest rate peg and for a Taylor rule like (18). So it is
time to give a few economic interpretations. There are actually several aspects.

7.1. The Pigou, or real balance effect

When one looks at the dynamic equations (12) and (15), it appears clearly that a feature
that drives most of the results is the presence of accumulated financial £ssetshe
dynamic equations. This is indeed a “hominal anchor,” which is instrumental in tying down
the value of prices. This presence of accumulated financial assets in various behavioral
equations, and notably in the consumption function, has a history in the literature under
the names of “Pigou effect” (Pigou, 1943, 1947) or “real balance effect” (Patinkin, 1965).

Why, in a world of rational expectations, does this Pigou effect occur whei®, and
not forn = 0, has been very well explained by Weil (1991). Because of the intertemporal
government budget constraint, wheg= 0 the value of financial assets is exactly matched
by discounted future tax liabilities, so that the effect on intertemporal wealth is zero. Now
if insteadn > 0, part of future taxes will be paid by yet unborn generations, so that part of
£2; represents real wealth for the households alive.

7.2. Determinacy and the return on financial assets

Now n > O creates a real balance effect. But this not the end of the story. Clearly this
effect will be really operative only if the agents actually want to hold money and financial
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assets. And this is where condition (26) comes in. In order to interpret it, let us rewrite (26)
under the following form:

c(L+n)(A+io) > %. 37)

The left-hand side is the real rate of return on bonds. Indeed #iige= X, is constant,
and real resources grow at the ratd + n), in the steady state prices decrease at the rate
¢(1+ n), and therefore the real rate of interest {4 + n)(1 + ip).

Now ¢ /B on the right-hand side of (37) is the real rate of return that would prevail in
an economy with a single dynasty, a discount gtand where resources per head grow
at the rate: (formula (7)). This is sometimes called the “autarkic” rate of return.

So conditions (26) or (37) essentially say that the real rate of return of bonds must
be superior to the autarkic rate of return. We see that the above condition is very much
similar to that found by Wallace (1980) for the viability of money in the traditional Samuel-
sonian (1958) overlapping generations model. There is an important difference, though: in
Wallace (1980) the only financial store of value is money, so the rate of return condition
concerns the return on money. Here this condition concerns the return on bonds, and ac-
cordingly the nominal interest rate plays an important role.

7.3. Suboptimality, price determinacy and the value of money

A theme that appears in the literature (and which is related to the previous one) is that
money is valuable, and prices determinate, when the economy without money is Pareto
suboptimal. This is notably studied in Wallace (1980) in the framework of the traditional
Samuelsonian (1958) OLG model. Then, if the quantity of money stays constant, money
will be valued and prices determinate if the “autarkic” equilibrium without money is Pareto
suboptimal.

Here the relation between the suboptimality of the autarkic equilibrium and price de-
terminacy becomes somewhat less clearcut. Indeed the condition for Pareto suboptimality
of the autarkic equilibrium, /& g(1+ n) > 1. Now the condition for price determinacy
is B(1+n)(1+ ip) > 1, so the two conditions are not the same. In particular the above
inequalities suggest that there are cases where the autarkic equilibrium is Pareto optimal
and nevertheless prices are determinate. This will occur when:

BLl+n)<1 and BL+n)(1+ig) > 1. (38)

One can also find cases (Section 9 below) where the autarkic equilibrium is Pareto
suboptimal, and prices nevertheless are not determinate.

So, although there is a clear conceptual connection between the two, there is not a one
to one relationship between suboptimality and price determinacy.

10 This is derived in Weil (1989) for the continuous time version of the model. A direct proof for the discrete
time version we use here is available from the author.
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7.4. A discontinuity

A particularly striking aspect of the results is the discontinuity in the determinacy con-
ditions that arises when going from= 0 to n > 0. An intuition is the following: just
as OLG type models, the version of the Weil model we use in this article has 2 types of
long-run equilibria:

(a) the ones where financial assets have positive real value (these are the ones studied in
this article), and
(b) the ones where financial assets have zero real vatyer( = 0).

There should be a continuity result between the Ricardian model and the equilibria of
type (b) because they have a similar structdrBut such is not the case for the equilibria
of type (a), so that the discontinuity needs not surprise us in this case.

8. TheTaylor principlewith a Phillips curve

So far we have studied the issue of price determinacy under the assumption of full
market clearing. But the issue of price determinacy under interest rate rules has been very
often studied in models with non clearing markets where output is demand determined and
prices adjust partially according to a forward looking “Phillips curve” of the type:

1
ﬂtzaEtT[[+l+8yt, C(>1, 6> 0. (39)

We want to show now that the results we obtained above in a Walrasian economy extend
to this framework as well.

Phillips curves such as (39) are most often derived from a framework of contracts a la
Calvo (1983)L2 Clearly the rigorous derivation of such a Phillips curve in our setting,
would take us much too f&# So we shall simply take the Phillips curve (39) as given,
and show that going from a Ricardian to a non-Ricardian framework leads again to major
changes.

Again, the monetary authority uses an interest rate rule of the Taylor type:

i; —ig = a(mw; — mo). (40)

In order to better highlight the differences, let us now begin with the Ricardian version
of the model.

11 11 fact they have the same central dynamic equation. Compare Eq. (15§with= 0 and Eq. (16).

12 They can be also derived from a model with convex costs of changing prices. See Rotemberg (1987) for an
early derivation under both interpretations.

13 Note indeed that, besides overlapping contracts, we have an infinity of households with different marginal
utilities of income. Also the purpose of this article is to show that considering a non-Ricardian world leads to
dramatic changes in the determinacy conditions. This point is made more clearly if we use the same nominal
rigidity in both cases.
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8.1. TheRicardian case

Output is now endogenous. Since it is demand determined, Eq. (16) is still valid. Log-
linearizing it we obtain:

Yi+1 =yt +LOgB + (ir — ms41). (41)
Combining this with the interest rule (40) yields:
Ye+1 =Yy +L0gB +io+ a(m; — mw0) — Tr41. (42)

Equations (39) and (42) are rewritten, replaciBigr;.1 by 7,11, since the model is
deterministic:

1= a7 — 8yy), (43)
yir1= A+ ad)y, + (a — a)m; + LogB + ip — amp. (44)
This is written under matrix form:
|:yt]=|:1+a8 a—a}|:y,_1:|+|:Logﬁ+io—anoi|. (45)
T —ad o 1 0
The characteristic polynomial is:
@ () =(u—D(pn—a)+adla—pw), (46)
@0) =a(l+éa) >0, (47)
&) =adla—1). (48)

If a <1, we have one root between 0 and 1. Since neithandsn; are predetermined,
this means that we have indeterminacy. On the other hand; it the two roots have mod-
ulus greater than 1, and we have determinacy. We thus find again that the Taylor principle
holds in this Ricardian framework.

8.2. The non-Ricardian case
Let us now move to the non-Ricardian economy. Equation (15) still holds. Loglineariz-
ing it, we find that output, inflation and prices are linked by the following equation:

Y41+ pry1 =00 + p:) + & —io) (49)

where the values af and¢ are given in Eq. (29). We now expregs 1, 7;+1 andp, as a
function of the corresponding lagged variables:

Di =7 + pi—1, (50)
1 = (T — 8yy), (51)
V1= (@8 +0)y +(Ea—a+60 —Dm; + (0 — 1) pr—1 — Eamo, (52)

or in matrix form (omitting the constants):

Yt ab+60 Ea—a+0—-1 6—-171y-1
[ . }:[ /R 0 } [n} 53)
Pt-1 0 1 1 Pt-2
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The characteristic polynomial is:

D () =(1—p)(a—p)O — ) +aséa(l—p) +adu(un —0). (54)

We shall now show that > 1 is again a sufficient condition for determinacy. There is
one predetermined variable (the past price) and two non predetermined ones (output and
inflation). So there will be a determinate solution if the polynongig}.) has one root of
modulus smaller than 1, and two roots of modulus greater than 1. Let us compute:

®(0) =a(®+8&a) > 0, (55)
&) =ad(d—0). (56)

So there is, assuming > 1, one root between zero and one. Now the product of the
three roots isP (0) = w (6 + §€a) > 1. So the only possible case where the two remaining
roots would not be of modulus greater than 1 would be that where we have two negative
roots, one smaller thar-1, one greater. In that case we would ha¥é-1) < 0. This

means that, together with> 1, @(—1) > 0 is a sufficient condition for determinacy. So
we compute:

?(—1) =21+ a)(1+0) + 208Ea + a8 (1+6) > 0. (57)

To summarize, if9 > 1, we have one root between zero and one, and two roots of
modulus greater than one, so that the inflation rate is determinate, and thus so is the price
level.

9. Variable government liabilities

We shall now study a generalization of the fiscal policy (13) and assume that, instead
of balancing the budget, the government engineers through taxes proportional expansions
(or reductions) of its financial liabilitie®; (such an experiment was studied in Wallace,
1980), and we shall see how this affects the conditions for determinacy. More precisely we
shall assume taxes of the form:

P T =i;Bi +p$2, p<1l (58)
As a result the evolution of2; is given by:
2i11=1-p)82;. (59)

Most of the analysis seen previously is still valid, and in particular Eq. (12) which we
recall here:

Pry1Y 1 =B8A+n)A+i)P Y, — (1— B)ns2i11. (60)

The dynamic system consists of Egs. (59) and (60). In view of the homogeneity prop-
erties, this is actually a system B /2, andY;. Using (59), Eq. (60) can be rewritten
as:
Pry1Yiya _ Bl+n)1+i) P Y,
2141 1-p 2

— (- B)n. (61)
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We can first study the determinacy conditions for a pure interest ratg pe. Insert-
ing this into (61), we see that the condition for determinacy is:

BAl+n)1+ig)>1—p, (62)

or6 > 1— p. We may first note that this equation has an interpretation very similar to that
of Eqg. (26) that we saw before. Indeed it can be rewritten as:
(A+md+io) ¢
1-p B
Since nominal assets are growing at the rate 4, the long-run rate of inflation is
(1-p)(1+n)/Z, sothat the left-hand side is the real rate of return on financial assets, and
the rest of the intuition given in Section 7.2 continues to hold.
We shall now see that the “expanded” condition (62) is actually sufficient for determi-

nacy in all the non-Ricardian cases we have been considering in Sections 6 and 8. Let us
indeed loglinearize Eq. (61). We obtain:

(63)

pH1+yH1—ww1=I£—uh+yr—@)+—éibn—ﬂw (64)
—-p 1-p

wheref and¢ are the same as in (29). We see that all the analysis we carried in the previous
sections will be valid provided we replage by p; — w, and the parametesandé by

0/(1— p) and&/(1 — p) respectively.

Now we should note two things about condition (62). The first is that it shows most
clearly the tradeoffs faced by the government on fiscal and monetary policy. Indeed a strict
fiscal policy (highp) allows to lead a less rigorous monetary policy () and the other
way around.

The consideration of policies such as (58) also weakens the link between price deter-
minacy and suboptimality. For example this introduces the possibility that the autarkic
equilibrium is Pareto suboptimal, and prices nevertheless are not determinate (this will
occur for negative enough). This point was already made in Wallace (1980).

10. Conclusions

We have seen that going from a Ricardian to a non-Ricardian framework changes dra-
matically the conditions for price determinacy under interest rate rules. It is usually found
in a Ricardian framework that interest rate pegging leads to nominal indeterminacy, and
that a more than one to one response of interest rates to inflation leads to price determi-
nacy.

We found instead that a strong response of the interest rate rule to inflation is not nec-
essary for price determinacy, which can be achieved even under an interest rate peg. We
identified sufficient conditions for determinacy (conditions (26) or (62)), which express
that the real rate of return on nominal assets must be superior to the real rate of return
that would prevail in the corresponding economy without financial assets. This condition
ensures that agents will be actually willing to hold money and financial assets in the long
run, obviously a critical condition if one wants money to have value, and prices to be de-
terminate.
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All the determinacy results in this article have been obtained using the Blanchard—Kahn
(1980) criterion, which is the standard criterion in this domain. Less common criteria could
possibly have been used. For example, Bénassy (2000) studied a model of interest pegging
similar to that of Section 5 with a determinacy criterion based on transversality conditions,
whereby prices are said to be determinate if only one trajectory satisfies the transversality
conditions of the model. The determinacy conditions so obtained turn out to be very akin
to conditions encountered in the fiscal theory of the price level. In particular to achieve
determinacy the government should somehow pursue “explosive” fiscal policies. This is
clearly not a policy one would recommend and this may cast some doubts on the adequacy
of using that criterion in monetary environments like this one. The determinacy conditions
we found in this article (like condition (26) for an interest rate peg) are clearly much more
reasonable, which is why we used the Blanchard—Kahn criterion, like most writers in this
field do.
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Appendix A
A.l. Derivation of Eq. (12)

We shall derive in this appendix the dynamic equation (12). Consider the household’s
budget equation (4). We assume thais strictly positive, so the household will always
want to satisfy the “cash in advance” equation exactly. We thus hgyve= P;c;; and the
budget constraint is rewritten as:

wjz+1=(1+it)wjt+Ptyt—Pth—(l+it)Ptht~ (65)
In what follows we shall repeatedly aggregate discounted values. It is convenient to
compute in monetary terms, and we shall thus use the following discount factors:

t—1 1

s=0 1 Tis

Ro=1 (66)

t =

Applying the discount factors (66) to the budget constraint (65), it becomes:
Rst1wjs11 = Rswjs + Rs11Ps(ys — T5) — Ry Pscjs. (67)

If we now aggregate all budget constraints (67) from tinte infinity, and assume that
Rswjs goes to zero as goes to infinity (this is the usual transversality condition), we
obtain the intertemporal budget constraint of the household:

o0 o0
ZRsPsts =Rtwjt+ZRs+1Ps(ys —Ty). (68)

s=t s=t
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Now, maximizing utility function (1) subject to the intertemporal budget constraint (68)
yields the following consumption function for a househgld

RtPthtz(l_,B)|:Rtwjt+ZRs+lPs(ys _Ts):|‘ (69)

s=t
Summing this across th, agents alive in period, we obtain the aggregate consump-
tion C;:

R P C;=(1-p) |:R,.Q, + N; i Rsy1Ps(ys — rx):|. (70)
In equilibrium we haveC; =Y;, s:)_tthe equilibrium equation is:
R:P Y =(1—B)| RS2 + N; i Ryy1Ps(ys — rs)j|. (72)
Let us divide both si_des by, an;_utseY, = Ny,
RiPoy == )| S+ i Res1Py (3 — m}. (72)
L =

Let us rewrite this equation far+ 1 and subtract it from (72). We obtain:
R: $2; _ Rt+1~Qt+1
N; Nt+1

Now, let us multiply the government'’s budget equation (8Yy1/N;:
R;$2 Ri1182
L = ST 4 Rga Pty + (R — Rip1) Py (74)
Nl N[
Insert this into Eq. (73):

R Py — RiyaPry1yi1= 1~ ﬁ)|: + Riy1Pr(ye — Tt)]- (73)

1 1
Riv1Piy1yiy1=PBR Py, — (11— B) (— - )Rt+19t+1 (75)
Ny Ny
and multiplying byN; 1/ R;41:
Niy1 . Niy1
PiiYis1=B——(L+i)PY, — (1— ﬁ)( A 1) 2i41. (76)
N; N;
Assuming finallyN;+1/N; = 1+ n, we obtain:
Pl+lYt+l=,3(1+n)(1+it)PlYt - (l_ﬁ)n9t+l (77)

which is Eq. (12).
A.2. Interest rate pegging with variable interest rates

We shall consider here the case where the pegged interest rate can vary in time. Equation
(25) is replaced by:

Xip1=pA+n)A+i)X; — (1-p)ns2. (78)
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This can be rewritten as:
X1+ (11— B2

X, = . 79
"B+t (79)
A sufficient condition for determinacy is:
Bl+n)(1+i) > 1 (80)
Using the discount factors (66), Eq. (79) can be rewritten as:
X, = Rt+1 Xt+l + (1 - ,B)n'Q (81)
R; B +n)
If condition (80) is satisfied, this can be integrated forward:
L—PnR <~ Ruyi
X, = . -, 82
’ Ri gﬂmmz ®2)
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