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CLASS I CAL STATI ONARY STATES 

WITH M:>NEY AND CREDIT 

The .aim of this lecture is to study the existence and the 

properties of steady states in the credit money economy which was ana­

lysed in the preceding chapter, when population is stationary. Such 

steady states are defined as sequences of short run equilibria (in the 

sense of the previous lecture), where the nominal interest rate, the 

relative prices of goods and the rate of inflation are constant over 

time. Although we have shown that the existence of a short run equili­

brium was doubtful in economies of this type, steady states are of 

independent interest, because they may obtain as long run equilibria of 

other dynamic (e.g. disequilibrium) processes. 

It will be established that the Qua.n;ti,ty Th~o~y and the 

ce.a..o~ieal Viehotomy are valid propositions when applied to steady states. 

Real magnitudes (the relative prices of goods, the real rate of interest, 

the traders' consumptions) are determined by the equilibrium conditions 

of the goods markets. Nominal values (the money prices of goods, the 

rate of inflation, the nominal interest rate) are determined in turn by 

looking at the money sector, including the Bank's monetary policy. In 

particular, the money prices of goods are proportional at any time to 

the' level of monetary aggregates such as outside money or the Bank' s 

money supply. 
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These findings imply that the Bank cannot peg in the long run 

a real variable such as the real interest rate by its interventions on 

the credit market. Any attempt to do sois self-defeating, in the sense 

that the economy will never be able then to approach a monetary steady 

state. In such circumstances, the only stationary equilibrium which can 

obtain must be a nonmonetary one. This would mean the eventual break­

down of the monetary institution. 

If the Bank wishes to preserve the monetary character of the 

economy, it must therefore control nominal variables only, e.g. by 

pegging the nominal interest rate at a constant level, or the rate 

growth of its money supply. These interventions on the credit market 

are however neut'ftai. in the long run, in the sense they will have no in­

fluence on the set of steady state real quantities. 

It will be shown that there are two types of monetary steady 

states which typically coexist in a credit money economy, namely, 

. Golden Rule ~teady ~tatM, where the real interest rate is 

equal to the rate of population growth, which is here 0, and where the 

consumers' aggregate net credit position is permanently positive, or 

permanently negative, and 

. Balaneed ~teady ~tatM, where outside money is zero at any 

time, .and where the real interest rate differs typically from O. 
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The reasons underlying this duality are easily understood 

by using the following heuristic argument·. We have shown in the pre­

ceding lecture that outside money increases within each period by the 

extent of bankruptcies, and that it grows mechanically from the end of 

a given period ta the beginning of the next at a rate equal ta the 

nominal intere'st rate ( see the discussion of equations ( C), (V), ( E) 

in II.2). It is natural ta assume that consumers do not make forecasting 

errors, and thus, that bankrupcies do not occur along a steady state. 

Therefore, outside money grows at a rate equal ta the nominal interest 

rate along a steady state. On the other hand, the Quantity Theory implies 

that outside money and the prices of goods grow at the same rate along 

a steady state. The apparent contradiction can be resolved only if the 

nominal rate of interest is equal to the rate of inflation, or if 

outside money is permanently equal to O. 

Two important classes of economies will be distinguished. When 

consumers have larger real incarnes in the late periods of their lifes, 

every Golden Rule steady state involves a negative outside money. In 

"well behaved" economies, the real interest rate should then be positive 

for all Balanced steady states. This is sometimes called the ClM~lea.l 

case, since it is the kind of situations which were described by Classical 

theorists like I. Fisher. On the other hand, if the consumers have larger 

real incarnes in their youth, and if they do not discount tao much the 

future, every Golden Rule steady state implies a positive outside money, 



- 4 -

while the real interest rate should be negative for all Balanced steady 

states, This is sometimes called the Sarnuél.J.,on case, as such situations 

were considered by this author in his seminal paper on the "social 

( 1 ) 
contrivance" of money 

(1) The terminology is borrowed from D, Gale's excellent article on 

the subject (1973). The ~eader may wish to begin with a prelimi­

nary reading of this paper. 
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1. CONSUMERS' CHARACI'ERISTICS. 

The institutional set up of the economy which we consider is 

the same as that of the preceding chapter. Since we wish ta study steady 

states, however, the demographic structure of the model has ta be made 

now precise. 

We shall use the convenient framework of an overlapping gene­

ration model without bequest and with a constant population, as in the 

the first Chapter (see I.6). We recall briefly the characteristics of 

the overlapping generation model, for the sake of completeness. 

There are various "types" of consumers. A consumer of type i 

is described by 

(..i.) 

(il) 

(U..i.) 

the number of periods of his lifetime, n. > 2, 
1 = 

his real incarne, or endowments of goods during his lifetime. His 

endowment of goods when he is of age T, i.e., in the T-th period 

of his life, is described by a vector e. , with t components. 
1T 

His intertemporal preferences, which are represented by a utility 

function u.(c. 1 , •.. , c. ) , where c
1
.T > 0 is the trader's 

1 1 1ni 

vector of consumption goods when he is of age T. 

At each date, a newborn consumer of each type cornes into the 

mar~et. Thus thsre are ni consumers of type i in activity in any period, 

each of them being in a different period of his life. The characteristics 

of a consumer are supposed to be independent of time, that is, they are 

independent of the date of his "birth". 
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We shall make the following assumptions throughout this lecture. 

They are the same as assumptions (a) and fb) of I.6. 

( a.) 

(b) The endoument vec.toM e. have aLt thw c.omponenu p0-o,i,,ûve,, {jOfl .. 
lT 

aLt i and T • 
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2. IDNG RUN DEMANDS AND SUPPLIES. 

Steady states are characterized by the fact that the relative 

prices of goods and the nominal rate of interest are constant over time, 

and that all money prices of goods are growing at a constant rate. The 

purpose of ths present section is to look at the consumers' behaviour in 

such an environment. 

To this effect, consider the economy at same date, which we 

shall call the "current period", where the price system for goods is p , 

and the nominal interest rater. Assume moreover that the interest rate 

was constant and equal to r in the past, and that prices of goods have been 

growing at a constant rate TI. In other words, past prices of goods 

-1 -2 were equal to (1+TI) p , (1+TI) p , and so on. 

We shall assume that in such a situation, a consumer, no 

matter which type he belongs to and which age he has, forecasts that 

the same interest rater will prevail and that prices will continue to 

grow at the rate TI in the future. This assumption is natural, and implies 

( 1 ) that consumers have Jr..a;Ü,onal expectations along a steady state 

(1) Note that the assumption concerns the dependence of a consumer's 

forecasts with respect ta the Jequenc.e of current and past prices 

.and interest rates. It.is thus compatible with the conditions which 

were used in the preceding Chapter ta guarantee the existence of a 

short run equilibriurn. since these conditions concerned the dependence 

of a consumer's expectations with respect ta the c.Ufi.Jl..ent prices and 

interest rate only, 
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Consider a consumer of a given type, say i , who is just 

"barn" at the date under consideration. This consumer must choose, for 

every period T of his life, his consumption c > D, his money balance 
T = 

m > D and his supply of bonds b > D, or more concisely his net credit 
T = T = 

position at the Bank before interest payments, µ = m - b /(1+r), The 
T T T 

net credit position which he plans to have at the end of his life must 

be nonnegative, i.e., µT > D for T =ni. On the other hand, he begins 

his life without any credit or any debt at the Bank, since there are no 

bequests in the model. 

The consumer seeks to maximize his lifetime utility under his 

current and expected budget constraints. His behavior is thus described 

by the following program, which is simply the transposition of (I) of 

II.3 to the case at hand. 

Max.-i.mize. U. w..Uh !tUpe.c;t .to C > 0 and µ 1 oo!t 
l T T 

T = 1 , ••• ., .6U bj e,c;(: .to > D and .to .the. budg e..t c.o Mbr..a.in.t.6 

( Il 
T-1 

(1+TI) p C + µ 
T T 

= (1+TI)T- 1 p 8. + (1+r) µ 
lT T-1 

1 , ... ' n. , (w..Uh .the. c.onve.ntion µ = D) . 
l 0 

It is convenient to reformulate this problem by dividing each 

-i- -1 
budget constraint by (1+rr) If one defines the !te.al. !ta.te. 06 in.te.Jte..6.t 

-r~'l 
p by 1+p = (1+r)/(1+rr) , and· if one setsµ' = µ /(1+TI) , this yields : 

T T 
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pc + µ' 
T T 

peiT + (1+p) µ~-1 

for every T. This way of looking at the consumer's decision problem 

makes clear that the optimum values of c - e. and ofµ' = T lT T 
T-1 µ /(1+îî) 

T 

which arise from (Il depend only on the price system p , and on the 

real interest rate p. These optimum values will be denoted z. (p,p) lT 
andµ, (p,p) , respectively (1). With these notations, the consumer's lT 

excess demands for goods, and his desired net credit position in the 

T-th period of his life, are given by z. (p,p) and (1+îî)T- 1 µ. (p,p) lT lT 
The homogeneity properties of the budget constraints imply immediately 

that the functions z. (p,p) andµ. (p,p) are homogenous of degree O and lT lT 

1, respectively, with respect top. 

An equivalent way to get the functions z. (p,p) andµ, (p,p), lT lT 
which we shall use later on, is to remark that the optimum consumption 

program (hence the functions z. (p,p)) can be computed by maximizing u. lT l 
under the intertemporal budget constraint 

pc 
IT TT 1 

(1+p) -

which is obtained by eliminating the financial variablesµ (orµ') 
T T 

from the above sequence of current and expected budget constraints, and 

by taking into account the fact that it is nevel optimal for a consumer 

to keep a positive money balance at the end of his life. The expressions 

(1J These expre~sions repre~ent in fact the consumer's excess demands 
for goods and his desired net credit position in each period of his 
lifè, if the price system had been constant in the past and equal 
top, and if the interest p was permanently paid on money balances 
and charged on loans. 
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µ, (p,p) are then determined recursively from the consumer's budget 
lT 

constraints associated with each T , i.e. ·from 

pz. (p,p) + µ. (p,p) 
lT lT 

( 1 +p) µ. 1 ( p' p) • l,,-

Acco~ding to our assumptions on expectations, consumers make 

no forecasting errors when the prices of goods are growing at a constant 

rate n , and when the interest rater is constant over time. In such an 

environment, consumers do carry out, during their lifetime, the plans 

which they made at the date of their »birth". What a consumer of type i 

and of age T actually does in the current period is therefore what he 

intended to do during that period, when he formulated his plans as a 

newborn consumer, (T-1) periods before. At that time the prevailing 

,-1 
pries system was p/(1+n) . What such a consumer does in the current 

period is thus given by the optimum values of c - e. andµ of 
T lT T 

,-1 
Problem (Il, when pis replaced by p/(1+n) . In view of the homo-

geneity properties of the solution of (Il with respect to the prices of 

goods, these optimum values are z. (p,p) andµ, (p,p) respectively. 
lT lT 

Consider now all consumers of type i who participate in the 

market on the current period. The demographic structure which as postu­

lated implies that there are n. of them, each of whom is in a different 
l 

period of his life. The excess of their aggregate consumption over their 

aggregate endowment of goods in the current period (their "long run" 

excess demand for goods) is simply : 

z. (p,p) 
l 

=: l, z. (p,p) 
lT 
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where the summation sign runs from T 

desired net credit position is : 

1 to T 

µ.(p,p) 
l 

\ µ. (p,p) 
lT lT 

n .. Similarly, their 
l 

The net credit position which a consumer of type i and of age T wishes 

to have at the end of the current period determines his corresponding 

money demand m. and his bond supply b. by the relation : 
lT lT 

µ. (p,p) = m. 
lT lT 

b. /(1+r) 
lT 

together with the condition that eithei m. or b. is equal to O. 
lT lT 

Summing over all consumers of type i who live in the current period 

shows that their aggregate demand for money is a function of p and p 

which will be noted m.(p,p) . The amount of money which they wish to 
l 

borrow in the aggregate (the sum of the b. /(1+r)) is a function of 
lT 

p and P too, 

13.Cp,p) = m.Cp,p) - µ.(p,p) 
l l l 

and thus, their corresponding aggregate bond supply is (1+r) l3.(p,p) . 
l 

To sum up, these expressions define the aggregate behaviour of 

all consumers of a given type who participate in the market in a given 

period whe~ prices are growing at a constant rate and when the nominal 

interest rate is constant over time, in function of the prices of goods 

p which prevail at the date under consideration and of the real rate 

of interest P • The homogeneity properties of the consumers' budget 
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constraints imply, as we have already noted, that .the "long Jtu.n" exe,e,,6,6 

de.mand-6 601t good-6 zi(p,p) and .the. de.-6,Vte.d ne..t C,Jte,di;t, po.ôilion-6 µi Cp,pl 

Me homogenou..6 06 de.gJLe.e. o and 1 , Jte-6pee,tivety, wi;t,h Jte-6pe.c..t .to .the 

p!tlc.e.f.i a 6 good-6. 

In addition, the consumers' budget constraints imply that 

pz. (p,p) + µ, (p,p) 
lT lT 

(1+p) µ, 1(p,p) 
l, ,-

for every T • Adding these relations, while taking into account the fact 

that µ. (p,p) = 0 for, = n. , yields 
lT l 

p z. (p,p) + µ, (p,p) 
l l 

(1+p) µ,(p,p) 
l 

for every p and p (
1
). Summing over all types i shows that the consumers' 

long run demands and supplies satisfy what can be viewed as a general 

version of Say'-6 Law, that is 

p li· z.(p,p) - Pl, µ,(p,p) = 0 
l l l 

--------------------------------·---
( 1 l This identi ty can be obtained directly if i t is viewed as an aggregate budget 

restrain~ for the consumers of type i.The expression pz. (p,p) + µ.(p,p) 
l l 

should be equal, for every p and p , to these consumers' aggregate 

net monetary wealth at the beginning of the period, including inte­

rest payments. This aggregate monetary wealth is given by 

(1+r) µ.(p/(1+rr) , p) , since p/(1+rr) is the price system which 
. l 

prevailed at the preceding date. Taking into account the homogeneity 

of degree 1 ofµ. with respect the prices of goods yields the result.· 
l 
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3. THE EQUATIONS OF SI'F.ADY srATES. 

The purpose of this section is to specify the system of equa­

tions which characterize steady states and to study its properties (1). 

It is will be established in particular that the Clct.6.oic.al. Vic.ho.tomy 

and the QlLantUy Theony are valid propositions when applied to steady 

states. Relative prices of goods and the real rate of interest are deter­

mined by the equilibrium of the goods markets. Nominal magnitudes such 

as the level of money prices, the nominal rate of interest, the rate of 

inflation are in turn determined by the consideration of the monetary 

sector. In particular, the level of money prices will be shown to be 

proportional to monetary aggregates such as outside money, the Bank's 

money supply, etc ... This findings will imply that monetary authorities 

cannot influence, in the long run, the "real" evolution of the economy 

by controlling the nominal rate of interest or the rate of growth of its 

money supply. Pure monetary policy is neutJz.al. in the long run. 

(1) It must be emphasized that the steady states which are analyzed in 

the sequel are mone.tany steady states, i.e. money has positive value 

in exchange at every date. Linder the assumptions (a) and (b) of 

Section 1, there exists in addition nonmone.tany steady states, where 

the price of money is zero in every period. Nonmonetary steady states 

are characterized by the fact that consumers make no intertemporal 

·value transfers. In the particular case where there is only one good, 

a nonmonetary steady state is the autarchic one, where every consumer 

consumes his own endowment of good in each period of his life. 
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It will be shown in addition that there are two different sorts 

of (monetary !) steady states which coexi~t in a credit money economy : 

. Golden Rule Steady Statu, where the real rate of interest 

rate is equal to the rate of population growth, which is here equal to 

zero, and where outside money typically differs from zero at any point 

of time, and 

Balan~ed Steady Statu, where the aggregate net credit 

position of the private sector is permanently 0, and where the real 

interest rate typically differs from the population growth rate. 

A steady state is defined, we recall, as a sequence of short 

run equilibria where the nominal rate of interest is constant over time, 

say r, and where prices of goods grow at a constant rate (the "rate of 

inflation"), say TI • If p denotes the vector of goods prices which pre-
o 

vail at date O, then the price system at date t is equal to 

for every t. 

t 
(1+TI) 

As we have seen in the preceding section, in such an environ-

ment, the aggregate behaviour of the consumers of type i can be described 

in any period t by their excess demands for goods zi(pt,p) , where p 

is the real interest rate determined by rand TI and by their desired 

net credit position at that time, excluding the payment of the interest 

r, i.e, µi(pt,p) , or more preoisely, their demand for money mi(pt,p) 

and their bond supply (1+r) B
1

(pt,p) , 



- 15 -

The conditions which describe the equilibrium of the various 

markets along a steady state are then easily expressed by using these 

"long run" demands and supplies. Indeed, equilibrium of the goods mar­

kets requires that aggregate excess demands for goods is zero in every 

period, that is 

for every t , where the summation sign runs over all types i of consumers. 

The condition for money states that the aggregate "long run" 

demand for money at date t, i.e. l· m.(pt,p) , is equal-to the ]. ]. 

outstanding money stock at that time Mt . It is in fact convenient to 

express the money stock Mt as a function of the value of outside money 

at the beginning of the period, and of the amount of money created by 

the Bank when granting loans to consumers at date t , i.e. ~Mt~ 0. 

A moment of reflexion shows that Mt is equal to the initial money stock 

at the date under consideration, including the payment of the interest 

rater, i.e. to (1+r) Mt_
1 , to which is added the Bank's money issue 

~Mt , net of the consumers' reimbursements of their past debts. As there 

are no forecasting errors along a steady state acc~rding to our assump­

tions on the consumers' expectations, the aggregate reimbursement is 

indeed equal to the aggregate bond supply at the preceding date Bt_
1 

One obtains therefore 
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or equivalently, 

where µt_ 1 is the value of outside money at the beginning of period t , 

before interest payments. With these notations, the equilibrium condition 

for money reads 

I. m. (pt,p) 
l l 

for every t. 

The Bank's demand for bonds is given by (1+r) ~Mt in every 

period, while the consumers' aggregate bond supply is (1+r) li Si (pt,p) 

Equilibrium of the bond market at each date thus necessitates 

for ev8ry t. 

It is clear from the homogeneity of degree 1 of the functions 

mi(pt,p) and Si(pt,p) with respect ta the prices of goods, that the 

monetary aggregates ~Mt and µt must grow at the rate TI over time. This 

is obvious for ~Mt, in view of the bond market conditions (Btzl. On the 

other hand, the value of µt is given along a steady state by 
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which grows evidently at the rate TI tao (1) The dynamic evolution of the 

two monetary aggregates ~Mt and µt is thus determined once one specifies 

their values ~M andµ at date O. 
0 0 

A steady state is therefore characterized by a set of para­

meters (p , TI, r, µ , ~M) such that the associated prices 
0 0 0 

t ' t pt= (1+TI) p
0

, as well as thè monetary aggregates µt = (1+TI) µ
0 

and ~Mt = (1+TI) t ~M
0 

, satisfy the equilibrium conditions (A.t) , (B.tJ) 

and (B.tzl for every t. By virtue of the homogeneity properties of the 

consumers' long run demands and supplies, these equilibrium conditions 

are fulfilled in every period if and only if they are satisfied at a 

single date, say date O. One can state accordingly 

(A) li 2 i(po,p) = 0 

(87) li mi(po,p) = (1+p) µo + LiM 
0 

(8
2

) ~M = t Si(po,P) 0 

whe.Jte, .the, Jte,a.l in:te.Jte/2.t Jta.te, p i./2 give,n by 1 +p (1+r)/(1+TI) (2 ) 

(1) It is intuitively clear how these statements must be modified when 

the population grows at the rate y. For then the aggregate demand 

for money and the aggregate bond supply should grow at a rate À given 

by 1+À = (1+y) (1+n). ·The monetary aggregates AMt and µt grow then 

at the rate À too. 

(2) Equation (B 7J is obtained from (807 ) by using·the fact that 

µ_1 = µo/(1+n). 
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The foregoing equilibrium conditions characterize a steady 

state without making any reference to the ·monetary policy which the 

Bank may wish to implement. They must be therefore supplemented by a 

speci·Fication of the parameters which the Bank seeks to control, in 

the long run, by its interventions on the credit market. Examination 

of the system (A), (B 1), ( Bz) shows that the monetary authori ty can 

a pllÂ..OJlÂ.. hope to control at most two variables among those which 

define a steady state, since this system involves (2+2) equations 

while there are (2+4) unknowns. For instance, the Bank may choose to 

peg the level and the rate of growth of its money supply: this would 

fix exougenously the parameters ~M and~ in the above system. Or alter-
o 

natively, it may choose to peg the nominal interest rate permanently at 

the level r. The Bank's money issue ~Mt would then be endogenous at 

every date. The Bank may even ambition to peg a "long run" real variable 

such as the real interest rate p , by linking for instance the nominal 

rate of interest which it wishes to impose at each date with the past 

growth rates of the money supply. 

The system of equations (A), (B 7), (B2), together with a 

specification of the values of the parameters which the Bank seeks to 

control in the long run by its intervention of the bond market, define 

completely steady states which are associated with ~he Bank's policy. 

We proceed now to the study of the qualitative properties of such a 

system. 
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As we have seen,the long run excess demands z. (p ,p) appearing 
l 0 

in this system are homogeneous of degree 0, while the functions 

m.(p ,p) and S.(p ,pJ are homogenous of degree 1 with respect to the l O l 0 

prices p of goods. Moreover, these long run demands and supplies 
0 

satisfy Say'~ Law, that is 

p I. z.(p ,p) - p I. µ.(p ,pJ = o 
O 1 l O l l 0 

for every p
0 

and p . 

These properties imply that the C.f.M~iQal ViQhotomy and the 

QuanWy Theo~y are valid propositions in the present model. The 2 

equations (A) for the goods markets are homogenous of degree O with 

respect top , and thus define a plU.o~ the set of equilibrium relative 
0 

prices of goods and of equilibrium real interest rates. Equilibrium of 

the real sector determines real equilibrium magnitudes. Once a particular 

solution of (A) has been selected, the corresponding equilibrium nominal 

values can be determined in turn by looking at the monetary part of the 

model. Indeed, the homogeneity properties of (B 7J and (B2) show that 

the equilibrium level of money prices of goods is proportional to the 

level of the monetary aggregates µ and ~M . Finally, the determination 
0 0 

of the nominal rate of interest rand of the rate of inflation TI (or 

equivalently the rate of growth of the monetary aggregates), given the 

real interest rate p obtained from (A), is achieved by taking into account 

the Bank's monetary policy. ·For instance, if the Bank chose to peg the 

nominal rate, this determines r, and thus the inflation rate TI by 

1+p = (1+r)/(1+TI). If the Bank chose to peg the rate of growth of its 

money supply, this determines TI, and thus the nominal interest rater 

by the same relation. 
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These considerations have important implications concerning 

what monetary policy can achieve, and most significantly, what it cannot 

do. If one takes as granted the existence of a solution to the equations 

(A) (we shall see that this is true under quite general conditions), 

long run real equilibrium magnitudes (the relative prices of goods, the 

real rate of interest, the trad~rs' consumptions) are determined by the 

equilibrium of the real sector, independently of the Bank's monetary 

policy. The Bank canin principle peg the level of money prices of goods 

and the rate of inflation TI (or alternatively the nominal interest rate 

r) at predetermined values either by pegging the level and the growth of 

its money supply tMt, or by fixing permanently the nominal rate of inte-

t t . t 1 1 (1 ) res ra an appropria e eve Such a control is purely nominal 

however, in the sense that it does not affect real equilibrium quantities 

in the long run. In particular, given a particular solution of (A), and 

thus a real interest rate p , a permanent increase of the nominal rate 

r induces only in the long run a correlative increase of the rate.of 

inflation TI so as to leave the real rate (1+r)/(1+TI) unchanged. Similarly, 

a permanent increase of the rate of growth of the money supply tMt leads 

only in the long run to an equal increase of the rate of inflation TI, 

and to a correlative rise of the nominal rater so as to maintain the 

(1) The Bank has full control over the rate of inflation only if the 

nominal rater can assume any value between -1 and +00 • If r cannot 

be negative·(we saw in II.1 that this is the case if paper money is 

assumed to be present in the model), there is a lower bound on the 

rate of inflation. given a particular solution of (A), since it 

must then satisfy 1+TI > 1/(1+p). 
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ratio (1+r)/(1+~) constant. Variations of the nominal rater or of the 

( 1 ) growth rate of the money supply are neu;tJz,eû, in the long run 

An immediate corollary of this analysis is that the Bank cannot 

use its control over nominal magnitudes to peg a real quantity in the 

long run. Of course, the Bank may always attempt to do so through a de­

liberate policy on the credit market. For instance, it may decide to peg 

the real interest rate at some predetermined value p by setting a nomi-

nal interest rate rt in each period which is related to the rate growth 

of the money supply observed in the immediate past, e.g. by using the 

relation 

1+r 
t 

-
= ( 1 +p) (l'.Mt-l11Mt-2) 

If the chosen value pis not compatible with the equilibrium of the real 

sector (A), such a policy will be defeated by the market, in the sense 

that the economy will never reach a monetary steady state. If it ever 

approached a steady state, it should then be a nonmonetary one, where 

money has no value in exchange. This would mean a complets breakdown 

of the monetary institutions under consideration. 

(1) This statement concerns only the consequence of a change of the 
growth rate of the money supply by means of monetary policy. If this 
change was brought about by means of fiscal policy, i.e. by levying 
taxes from and paying subsidies to consumers, it would have typically 
real effects in the long run. The reader will easily check this fact 
by working out by himself the simple example where there is only one 
good, and one type of consumers who live two periods, with a Cobb­
Douglas utility function, u(c

1
,c

2
) = c

1c2 . 
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The analysis which precedes shows that all the information 

about the real characteristics of steady states is embodied in the 

equilibrium conditions (A) for the goods markets. The purpose of the 

next to sections is to investigate more closely the properties of the 

solutions of these equations. 

It turns out that the set of these solutions displays a remar­

kable and quite simple structure. This is almost evident if one considers 

Say'-0 Law, which claims that 

pl- z.(p ,p) =Pl· µ.(p ,p) 
0 1 1 0 1 1 O 

for every p and p, Any solution (p ,p) of (A) must therefore satisfy 
0 0 

either p = D = 2
1
. µ.(p ,p) = O. Another way which is even simpler, 

1 0 

to obtain this result, is to consider the money and the bond equations 

(Bt7) and (Bt2) above. By adding them and rearranging, one gets 

for every t. These relations imply that outside money µt must grow along 

a steady state at the rater as well as at the rate n (by virtue of the 

homogeneity of degree 1 of the functions m. and s. with respect ta prices). 
1 1 

This apparent contradiction can only be resolved if either the nominal 

interest rater is equal to the rate of inflation, in which case the real 
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interest rate pis equal to zero, or if outside money µt is permanently 

( 1 ) zero along the staady state 

There are therefore at most two types of steady states 

. Golden Rule Steady State~, where the real rate of interest 

is equal to zero, and where the consumers' aggregate net credit position 

is typically permanently positive or permanently negative, and 

. Balaneed Steady State~, where the consumers' aggregate net 

credit position is zero at any point of time, and where the real rate 

of interest differs typically from zero. 

These two types of steady states will in fact coexist under 

quite general conditions, as we are going to see in the next two sections. 

RemaJLk. It should be emphasized that the results of this section borrow 

very little from the particular features of the overlapping generation 

model. The general argument used only the homogeneity of the consumers' 

long run demands and supplies, and Say'~ Law, which is a simple accoun­

ting identity. The results should therefore be valid in any reasonably 

well specified model of an exchange credit money économy. 

(1) It is intuitively clear how these statements must be modified when 

populatio~ grows at the rate y • For then outside money should grow 

at the same time at the rater and at the rate À which is defined 

by 1+\ = (1+n) (1+y). Thus either the real interest rate is equal 

to the rate of population growth, or outside money is zero. 
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4. OOIDEN RULE STFADY srATES. 

We study first Golden Rule steady states, which involve by 

* definition a real rate of interest p equal to O. If we set z.Cp) = z.(p,O), 
l l 

the equilibrium of the real sector for such steady states is described 

by the equatio~s 

* Il. z.cp) 
l 0 

0 

The existence of a solution to this system is really a straigh­

* forward matter. Indeed, the functions z. are homogenous of degree O with 
l 

respect to the prices of goods, and Say'-0 Law reduces here to 

p l- z~(p ) = 0 for every p . (A*) looks like a traditional Walrasian 
0 l l O 0 

system, and should have accordingly a solution under the usual conditions 

( 1 ) 
of continuity and convexity of the consumers' preferences 

(7) M-0urne. (a) and (b) on Se.c.tion 1. The. -0yJ.i:te.m (A*) ha..6 :the.n 

a -0oluüon. fveJ1.,y -0olution p involve. po-0,iilve. pll..ic{'.-0, and M 
0 

de.&ine.d up :ta a po-0,iilve. ~e.al nurnbeJl.,. 

Our main concern in this section will be the study of the 

conditions which determine the sign of the consumers' aggregate net 

credit position along Golden Rule steady states. If we denote 

* * µ.(p) = µ.(p,O) , this amounts to looking at the sign of the expression 
l l 

Li· µ~(p) , where p is a solution of (A*), 
l O 0 

(1) A proof of the resuit is given in Appendix O. 
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It is clear that the sign of outside money along Golden Rule 

steady states will depend on the intertemporal profiles of the consu­

mers' real incarnes during their lifetime, and on how they discount 

the future. Intuitively, one should expect that if the consumers 

have on the a~erage larger real incarnes in their "youth" than in 

their old age, and if they do not discount too much the future, they 

should be in the aggregate net creditors, that is, Golden Rule outside 

money should be positive. Conversely, if the consumers are on the ave­

rage richer in the late periods of their lifes, they should be net 

debtors in the aggregate, i.e. Golden Rule outside money should be 

negative. 

The remainder of this section is devoted to a precise formu­

lation of these heuristic statements. To this effect, it is useful to 

begin the analysis by considering the simple case where there is only 

one good, and where consumers live only two periods. The value of p 
0 

* which arises from (AI is then indeterminate, and can be fixed 

arbitrarily. 

According to our previous study of the consumers' behaviour 

* along a steady state (Section 2), the functions zi
1

(p) = zi1 (p,O) and 

* zi2 (p) = zi2 (p,O) are the optimum values of c1 - e
11 

and of c 2 - ei2 

which result from the maximization of the utility function u. under . 1 

the consumer's intertemporal budget constraint, which takes here the 

form 
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Therefore, if the consumer does not discount the future i.e. if his 

marginal rate of substitution between present and future consumption 
ei1 + ei2 

is equal to one whenever c
1 

= c2 , he is going to consume 
2 

in every period (see Fig. 1.a and 1.b). 

Fig. 1.a Fig. 1.b 

* In such a case, µ.(p) is equal to the consumer's saving when 
l 

he is young, that is, to 

If the consumer's incarne is larger whsn he is young than when hs is 

old (ei1 > si2 ) , then saving is positive. If he is on the contrary 

richer in his old age (ei 2 > ei1) , then * µ (p) is negative. On the 

other hand, discounting of the future generates a clockwise "rotation" 

of the indiTference curves around the points of the diagram such that 

c1 = c2 . This should lsad to an increase of 

of the consumer's desired net credit position 

c1 , and thus to a decrease 

* µ.(p) . 
l 

Therefore, if the consumers are in the aggregate richer in 

their youth, i.e. if Ii ei1 > Ii ei2 , and if they do not discount 

"too much" the future, outside money is positive along the Golden Rule 

ste~dy state. If the consumers are richer when they are old in the 

aggregate, i.e. if Ii e11 < !i ei2 , outside money is negative along 

the Goldèn Rule steady state. 
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This analysis can be generalized to the case where there are 

several goods and where consumers live foi an arbitrary number of periods. 

In order to make this precise, we must first speak in a meaningful way 

of the consumers' rates of time .preference. We sha 11 assume therefore 

that every cbnsumer's utility function is separable, with a constant 

discount rate. ·speci fically, assumption (a.J of Section 1 is replaced 

by : 

( a. 1 ) The ut,Lli.;t.y nunc.tian u. i./2 oo the 6oJLJn L 
1 T 

T-1 
ô . w. ( et ) • whe.Jte 

1 1 
W. 

1 

i./2 ~n~teM~ng, eo~nuow., a.nd ~::tlu.,c;te.,y eonea.ve, a.nd wheJte o < ô. < 1 • 
1 

oOJz. eve.Jty i . 

We have next to find an appropriate "measure" of the difference 

between the consumers' real incarnes in their youth and their real incarnes 

in their old age, Consider the consumers of type i, and let E. be the 
lT 

difference between their endowments of goods in the T first periods and 

in the last T periods of their life 

E. lT (ei1 + , . , + el_T) - (e 
~ n.-T+1 

1 

Define next the vector by 

when ni is odd and equal to 2q+1 , and by 

+ • .. + e ) 
ni 
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= \q1-1 
e:i l 

when n. is even and equal to 2q. 
1 

e: . 
lT 

1 
+ -

2 
e:. 
iq 

This "measure" is at first sight adequate. If the consumers 

are richer in their youth, the vectors e:. , and thus the vector e:. , 
1T 1 

will tend to have its components positive. Conversely, if they are richer 

when they are old, the cornponents of the vectors e: . , 
lT 

and thus those 

of e:. , will tend to be negative. This "rneasure" is further justified 
1 

( 1) 
by the following fact 

( 2) A&.6ume. (a.' J • 1 o :t.hMe. i.6 no tut:te. o 6 Ume. p!te.oeJl.e.nc.e. C ô . = 1) , 
1 

The argument has been developed up to now at the level of a 

single type of consumers. Finding the sign of outside rnoney along Golden 

Rule steady states is then easy by considering all types together. 

Let us define the vector e: as l· e:. , and consider first the 
1 1 

case where the consurners have on the average larger real incarnes in the 

early periods of their lifes, so that the vector e: ·has all its components 

nonnegative, with ~orne of thern positive. In view of (2), if there is no 

(1) A proof of this fact is· given in Appendix O. 

(2) Actually, there is strict inequality under assumption (b) of Section 1, 

if w is differentiable, and if the partial derivative of w with respect 

aw ta the h-th good, ac. is infinite whenever ch= O. See Appendix O. 
h 
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preference for present consumption (o. = 1 for every type), the consumers 
]. 

wish to be net creditors in the aggregate, since li µ:(p) is equal to pE 

and is thus positive for every p . Dutside money is then positive for 

* every solution of (A), It is intuitively clear that the same conclusion 

should hold, by continuity, when the consumers do not discount too much 

the future, i.é., when the parameters o. are close to 1 . This argument 
]. 

( 1 ) 
justifies the following proposition 

(3) A&&ume (a'J 06 the pnuent &ecwn, and (b) 06 Section 1. 16 

the vec.ton E = I. E. ha& aLe. 06 w eornponenû nonnega:Uve, w.lth &orne 
]. ]. 

06 them po&W,ve, ou:t.-6,lde rnoney ,u., po&W,ve a.long eveny Golden Rule 

&teady &tate, when the panameten& ôi Me elo&e enough ta 1. 

The case where the consumers are on the average richer when 

they are old is even simpler. Let us assume that the vector E has. all 

of its components nonpositive, with some of them negative. In view of 

(Z), the desired aggregate net credit position I. µ~(p) is then negative 
]. ]. 

for every p, independently of the consumers' rates of time preference. 

* Outside money is thus negative for every solution of (A). 

(4) A-0&ume (a') 06 the pnuent &ec;ûon, and (b) 06 Sec;ûon 1. 16 

the vec.ton E ·= li ei ha& w eornponenû nonpo&W,ve, wlih ~orne 06 thern 

nega:Uve, ou:t6i..de rnoney ,i,.6 negative a.long eveny Golden Rule &teady &tate. 

(1) A proof of the proposition (essentially a continuity argument) is 

given in Appendix O. 
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5 • BA.IANCED SI'FADY SI'ATES. 

We proceed now ta the study of Balanced steady states, for 

which outside money is by definition equal to zero in every period. It 

will be shown that Balanced steady states do exist under quite general 

conditions, namely (a) and (6) of Section 1. Moreover, it will be argued 

that such steady states are likely to involve a negative real rate of 

interest if consumers have larger real incarnes in their youth and if they 

do not discount tao much the future, and that the real interest rate is 

likely ta be positive whenever consumers are richer in the late periods 

of their li fes. 

Real equilibrium quantities along a Balanced steady state are 

given by the following set of equations, which express that the goods 

markets clear and that outside money is equal to zero : 

{A) 

{B) 

'. z.(p ,p) = 0 li i 0 

I. µ.(p ,p) = 0 
i i 0 

The functions z.(p ,p) and µ.(p ,p) appearing in this system 
i O i 0 

are homogenous of degree O and 1, respectively wit~ respect ta p , and 

they are linked by Say'-0 Law, that is 

Po li· z. ( p • p) - p li· ll. ( p 'P) = 0 i O i 0 

for every p and p . 
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The equations expressing the equilibrium of the goods markets 

are identical to the system (A*) of the previous section when the real 

interest rate is set equal to O. Therefore, every (p ,Dl such that p0 0 

is a solution of (A*l satisfies (A), It should be noted however, that 

Say's Law does not generally imply I- µ.(p ,0) = D, since p = O. 
l l 0 

In fact this circumstance will 6ccur only by an unlikely coincidence. 

For instance, we know from the analysis of the preceding section that, 

if the consumers have a zero rate of time preference, I
1
. µ.(p ,0) is 

l O 

equal top I. E. (see (2) of Section 4). When there is only one good 
0 l l 

this expression is equal to zero if and only if Ii Ei 

which is satisfied only in very special cases. 

D, a condition 

This means that if we want to find a solution ta the whole 

system, we must typically look for solutions (p ,pl of (Al such that 
0 

P differs from zero. By Say's Law, such solutions will satisfy the 

equation (B) as well. 

In order to understand intuitively how changes in the real 

rate of interest permit us to find a solution to the complets system 

(Al, (B), it is convenient to look at the simple case where there is 

only one good, The value of p is then indeterminate and can be fixed 
0 

arbitrarily, We are thus left with two equations to determine the real 

rate of interest P , which is the sole unknown of the system. The 

previous argument s.hows that p = D is always a solution of (Al, but 

that· typically, ±t does not satisfy (Bl, In that case, finding an 

equilibrium value of the real interest rate can be achieved by looking 

for solutions of (Al such that p ~ D, or by looking directly at equa­

tion (Bl, since·by Say's Law, any solution of (Bl satisfies (Al too. 
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A typical hsuristic argument for asssrting the existence of 

such a solution is to say that an incrsass of the rsal intsrsst rats 

should favour savings, and should thus lsad to an incrsass of the con­

sumsrs' dssirsd aggrsgats net crsdit position l· µ.(p ,p) . Ons can 
l l 0 

thsn rsasonably sxpsct that this expression is positive for large rsal 

rates of intersst, and that it bscomss nsgativs whsn p approachss -1, 

By continuity, thsrsfors thsrs should be in bstwssn a valus of the 

rsal intsrsst rats which satisfiss (BJ. 

The forsgoing argument can be sasily visualizsd if one considsrs 

the simple case whsrs consumsrs live only two psriods. According to our 

analysis of the consumsrs' bshaviour along a stsady stats (Section 2), 

the expressions z. 1 Cp ,p) and z. 2 Cp ,p) ars the optimum values of l O l 0 

c1 - si1 and of c2 - si2 which rssult from the maximization of the uti-

lity function u. undsr the intsrtsmporal budget constraint l 

The dssirsd net crsdit position µ.(p ,p) is thsn squal to the valus of l 0 

the consumsr's saving whsn hs is young, 

As the rsal rats of intsrsst p varies, the lins rsprsssnting the intsr­

ts~poral budget constraint (ses Fig, 2), rotatss around the sndowmsnt 

Fig, 2 
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When the real interest rate tends to -1, this line becomes 

almost horizontal. Optimum consumption c1 must go to infinity, and 

thus net saving µi(p
0
,p) = p

0
(ei1 - c 1) tends eventually to -oo. If 

the real rate of interest tends to + oo , the intertemporal budget line 

becomes more and more vertical. Optimum consumption c1 must be ultima-

tely less then ei1 , and therefore µi(p
0

,p) becomes positive. Aggre-

gating over all types of consumers yields the desired properties of 

li· µ. (p , p) 
1 0 

The foregoing heuristic argument shows that one can reasonably 

expect the system (A), (B) to have a solution under rather general 

conditions. It turns out indeed that it has one under assumptions (a) 

and (b) of Section 1 (1) 

( 7 J A.6.6ume. (a) and ( b) oo Se.won 1 • The.n (A) ha.6 a .60-lu:ti.on. 

Evvz.y .60.e.u:ti.on C p , p) .lnvo-lve..6 a po.6,i;t,é,ve. ve.c;toJt o o p/t.lc.e..6, wh.lc.h 
0 

.l-6 de.o.lne.d up to a po.6,i;t,é,ve. Jte.a-l numbvz., and a Jte.a-l .lntVZ.e..6t Jtate. 

-1 < p < + 00 • 

We have seen that the expression l· µ.(p ,p) is likely to be 
1 1 0 

increasing with the real rate of interest, for each value of p . If 
0 

this property is taken as granted, it becomes possible to get more 

information about the probable sign of the real interest rate associated 

with a Balanced steady state, by relying upon the analysis of the pre­

ceding section, 

(1) A proof of the result is given in Appendix O. 
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Let us assume that _ the 'consumers have sep arable utili ty 

functions, as in (a') of Section 4. Consider first the case where 

the consumers have larger real incarnes in their youth, so that the 

components of the vector E = l· e. are all nonnegative, with some 
l l 

of them positive. We know from (2) of Section 4 that, if the consumers 

do not discount the future, their desired aggregate net credit position 

' µ.(p ,p) is equal top E and is thus positive for every p
0 

whenever L-i i o o 

p = 0. Thus, if the expression li· µ.(p ,p) is increasing with p, any 
l 0 

solution of (A), (B) should imply a negative real rate of interest. It 

is intuitively clear that by continuity, the same result should hold 

when the consumers discount the future, provided that their rates of 

time preference are close to O. Io the eon.6wnV1..6 Me tv[eheJc. in theÂJL 

youth, and io they do not fueount too mueh the ou:t.WLe, any Bala.need 

.t.teady .t.tate ~ Uk.ei.y to involve a negailve !Leal nate o 6 inteJc.e.t.t. 

Let us consider the other case where the consumers are richer 

in the late periods of their lifes, so that the components of the vector 

E are all nonpositive, with some of them negative. We know from (2) 

of Section 4 that l· µ.(p ,p) is then negative for every p , indepen-
l l O 0 

dently of the consumers' rates of time preference, whenever p = 0. If 

the expression l· µ.(p ,p) is increasing with p , any solution of (A), 
l l 0 

(B) implies therefore a positive real interest rate,- I6 the eon.6wnV1..6 

Me. tv[eheJc. when they Me old, any Bala.need .t.teady .t.tate ~ Uk.ei.y to 

1nvolve a po.t.Ltlve. !Leal Jr.a:te 06 inteJc.e.t.t. 
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Rema.Jtk. It should be emphasized that Balanced steady states are monetary 

equilibria. Money has positive value at every date, and is actually used 

by the consumers to make intertemporal incarne transfers. The fact that 

outside money is zero simply means that at any point of time, the money 

balances of the consumers are exactly matched by their debts. Balanced 

steady states are thus essenti6lly different from the long run equilibria 

which would arise in this economy if the price of money is zero, since 

such nonmonetary equilibria are characterized by the fact that non inter­

temporal incarne transfers take place. 
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6. CONCLUDING REMARKS. 

Dur analysis showsd that thsrs ars two diffsrsnt sorts of 

monstary stsady statss which cosxist in a crsdit monsy sconomy. Thsrs 

ars first Golden Rule stsady statss, whsrs, whsn the population is 

stationary, the rats of inflation equals the nominal intsrest rats, 

and whsre the consumsrs' aggrsgate net crsdit position is psrmanently 

positive, or psrmansntly negativs. And Balancsd stsady statss, whsrs 

outsids monsy is zero at any tims, and whsrs the rsal intersst rats is 

positive, or nsgativs. 

Two particular cases wsrs distinguishsd. Whsnsvsr the consumsrs 

have largsr rsal incarnes in the lats psriods of thsir lifss, svsry Golden 

Rule stsady stats involvss a nsgativs outsids monsy. The rsal intsrsst 

rats should thsn be positive for each Balancsd stsady stats, at lsast 

in "wsll behavsd" economiss. This is somstimss callsd the C.f.M.6lc..a1.. 

case in the litsraturs, sincs this is the kind of situations which wsrs 

dspictsd by Classical writsrs, liks I. Fisher, whsn arguing that rsal 

intersst rates should be positive. On the other hand, if the consumsrs 

have larger real incarnes in their youth, and if they do not discount 

tao much the futurs, every Golden Rule steady state implies a positive 

outsids monsy, whils the rsal rats of intsrsst should be nsgativs, in 

"wsll bshavsd" sconomiss, for all Balancsd steady states. This is 

somstimss called the Samuwon case, as such situations wsrs considsrsd 

by this author iM his seminal paper on the "social contrivancs" of 

monsy. Ons gets then the following qualitative table : 
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Characteristics of Golden Rule Balanced 
the economy steady states steady states 

1 p = 0 p > 0 
Classical 

µ < 0 µ = 0 

p = 0 p < 0 
Samuelson 

µ > 0 µ = 0 

In addition to monetary steady states, there is of course a 

nonmonetary stationary equilibrium where money has no value in exchange, 

and where there are accordingly no intertemporal incarne transfers at 

the individual level, contrary to what happens along a monetary steady 

state. 

The mers multiplicity of possible long run equilibria raises 

important questions concerning the nonsteady behaviour of the model. 

More precisely, consider an arbitrary date, where the (nonsteady) past 

history of the economy is given. Assume that the Government intervenes 

from now on only on the credit market through its Banking Department, 

by manipulating the nominal interest rate or the money supply, and that 

the evolution of tha aconomy is described, following the Neoclassical 

tradition, by 9 sequence of short run equilibria, subject to the 

(stationary) monetary policy chosen by the Bank in each period. Will 

the economy tend to a steady state, and, if yes, which one? 
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In view of the validity of the CR.a/2~iea.i Viehotomy in the 

present model, if the Bank implements a pdlicy which aims at pegging 

a real variable (e.g. the real interest rate) at a predetermined level 

which is incompatible with the long run equilibrium of the real sector 

(that is, with the equations (A) of Section 3), the corresponding se­

quence of short run squilibria can only tend to a nonmonetary equilibrium 

if it converges at all towards a steady state. This would mean the 

eventual breakdown of the monetary institutions. One can hope therefore 

to preserve the monetary character of the economy only by restricting the 

attention to the case where the Bank seeks to control nominal variables, 

e.g. by pegging the nominal interest rate at a constant level, or the 

rate of growth of the amount of credit distributed at every date. 

The dynamics of the model is a complex matter, which will 

depend, presumably crucially, on how the consumers' forecasts of future 

prices and interest rates are functions at any moment of their infor­

mation on the current and past states of the economy. Very little is in 

fact known on the subject, and this is a tapie where a significant effort 

of research is needed in the future. A moment of reflexion shows never­

theless that a few dynamic configurations are impossible, or unlikely. 
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Let us start with the simple remark that along a sequence of 

short run equilibria, outside money increases within each period by 

the Bank's deficit (the extent of bankruptcy), and that it grows in 

addition mechanically from the end of a period to the beginning of 

the next at a rate equal to the nominal interest rate (1). Therefore 

if outside money is initially positive, it is bound to remain positive 

afterwards, in which case the economy will never converge to a Golden 

Rule steady state involving a negative outside money (as it occurs in 

the Classical case). Symmetrically, if outside money is initially 

negative, it is likely to remain negative onwards, if one neglects 

the possibility that bankruptcies make its sign reversed. In such 

circumstances, the trajectory of the economy is likely to stay away 

from all Golden Rule steady states which involve a positive outside 

money (as they do in the Samuelson case). 

(1) See the discussion of the equations (Cl, (Vl, (El in II .2, It should 

be noted that this statement relies upon a simple accounting argument 

,which is independent of the particular notion of equilibrium which is 

employed in the short run. This statement, and the considerations 

which follow, are accordingly valid even if the evolution of the 

economy is governed by a dynamic "disequilibrium" process where 

trade occurs at any moment at nonmarket-clearing prices. 
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Balanced steady states, where outside money is by definition 

equal ta 0, can be obtained as the limit o"f a nonsteady sequence of 

short run equilibria only if nominal outside money grows eventually 

at rate which is less that the limiting rate of inflation, sa as ta 

ensure that "real" outside money tends actually ta O. No~ nominal out-

side money grows eventually at a rate equal ta the nominal rate of 

interest (expectations become almost rational as one gets closer ta the 

steady state, and there are thus no bankruptcies ultimately). Accordingly, 

a Balanced steady state which is the limit of a particular nonsteady 

trajectory involves necessarily a negative real interest rate, if one 

neglects the coincidental case where nominal outside money is permanently 

equal ta O along the trajectory under consideration (1 ). By contrast, 

a Balanced steady state where the real interest rate is positive will be 

typically unstable. 

These heuristic arguments may give in some cases a few quali­

tative insights about the dynamic of the model. In the "Classical" case, 

a trajectory for which outside money is initially positive will typically 

stay away from monetary steady states. If the trajectory approaches in 

the long run a steady equilibrium, it must then be a nonmonetary one, 

in which case the monetary institutions are eventually destroyed. 

(1) Note that convergence towards a Balanced steady state where the real 

interest rate is negative is conceivable in particular when the Bank 

sets a nominal interest rate equal ta Oin every period, in which 

case nominal outside money is constant overtime, if we neglect the 

effect of bankruptcies. SuJ.i:taine,d ino.la,ûon ,v., c.onc.uvable ,ln ;tha,t 

c.i.a,M oo modm w.ah a c.on.6:tan:t level oo nom,,é,nal out6,,é,de, money, w.Uhou:t 

,,é,mplying any fuJr.u.ptio n o 6 the mo net.My .6 y.6:tem. 
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In most cases, however, there is still a multiplicity of possible long 

run equilibria. The study of the nonsteady behaviour of the economy 

requires then to model precisely the consumers' process of expectations 

formation. As we said, this is an area where our ignorance is great, 

and where a great deal of research is needed. 

RemMk. There have been a few studies of the monetary dynamics of the 

overlapping generation model when expectations are ./UU:,[ona.l, i.e. when 

consumers forecast correctly future prices and interest rates even out 

of steady states (Cass and Yaari (1966), Gale (1973). See also Kareken 

and Wallace, Eds. (1980) and Hahn (1980)). Gale's work suggests that, in 

"well behaved" environments, assuming a unique steady state in each 

class 

. in the Samuelson case, the Balanced steady state is stable, 

in the Classical case, the Golden Rule path is stable if 

outside money is initially negative, while the only Rational expectations 

equilibrium is the nonmonetary one if outside money is negative. 

Whether or not these qualitative conclusions hold when consumers 

do not have rational expectations but learn over time the dynamics of 

prices and interest rates, is an unresolved question. 
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