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1 Introduction

Inflation is always viewed as a bad thing. It affects not only economic de-
cision making of individuals but also political matters such as governmental
elections. In the last decade, some industrial countries have adopted a new
monetary policy known as “inflation targeting.”! Nowadays inflation control
is an important task for the world’s monetary authorities.

It is not easy to answer why inflation is disliked by the public. Although
there is a substantial literature on the social cost of inflation, Romer (1996,
p.429) points out that there is a wide gap between the view of the cost of in-
flation by the public and that by economists. The reason why people dislike
inflation may be not what is meaningful economically but what is subjec-
tive or psychological. For example, Shafir, Diamond and Tversky (1997)
provide survey evidence that inflation tends to make the public reluctant
to buy goods even if it does not change their real income. They explain
that this phenomenon is due to “money illusion,” a bias in the evaluation of
the real value of goods, induced by nominal price representation. Moreover,
Katona, Strumpel and Zahn (1971, chapter 4) argue that inflation detracts
from satisfaction at progress in one’s personal situation and lowers the ex-

tent of optimism.2 Romer (1996, p.433) mentions the possibility that the

1Bernanke and Mishkin (1997) provide a good assessment of inflation targeting policy

regime.
2Katona and Strumpel (1978, chapter 3) report that the series of monthly consumer

price indices in the mid 1970s is highly negatively correlated to the data of the index of con-



public’s aversion to inflation comes from the fact that the periods of high
inflation coincides with periods of low real economic growth. Such subjective
resistance to inflation of the agents is designated as a “dislike-for-inflation
psychology’ in this note. This psychology may affect the balance between the
income and the substitution effects and may lead to endogenous price fluctu-
ations through the mechanism pointed out by Grandmont (1985) and Fukuda
(1993). This study investigates the possibility that the agents’ resistance to
inflation affects the dynamics of an economy inhabited by overlapping gen-
erations. We find that such a “dislike-for-inflation psychology” of the agents
can create endogenous price fluctuations under a logarithmic utility function
which never generates periodic equilibria in standard overlapping generations

models.

2 The model

We construct an overlapping generations model with money. Each individual
lives for two periods except one generation who live only in the initial period.
It is a pure exchange economy with no population growth. We assume that
there is only one kind of commodity which is perishable, so it is required to
use money to store wealth in this economy.

All agents are identical and have a kind of “dislike-for-inflation psychol-

sumer sentiment, which is constructed by the Survey Research Center, University of Michi-
gan. For details on the index of consumer sentiment, see the Survey Research Center’s web

page located on http://athena.sca.isr.umich.edu/PDFs/SurveyInfo/Icscalc.pdf.



ogy.” An individual born at time ¢ maximizes his/her lifetime utility given

by
Uy = logey + Blogea i, (1)

where ¢;; and ¢y are consumptions of the young and the old agents at £,
respectively, while 8 € (0,1) indicates the subjective discount factor. The

budget constraints of the agents born at ¢ are defined as

" " Dt
Wy = Cip + 8¢, Wo + ——8 = Cap41,
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where s; is their saving. The vector (uy,ws) will be called the effective

endowment vector, which is defined as

where (w1, w2) € R2 . is the real endowment vector which is time-invariant

and satisfies the following condition:3

Bw;
Oy > 1. (2)

That is, agents’ “dislike-for-inflation psychology” is reflected in their sec-
ond period endowment in this model. Parameter «, which is assumed to be
constant over time, represents intensity of their “dislike-for-inflation psychol-
ogy”: the larger « gets, the more their effective endowment in the second

period depreciates by inflation.*

3This condition ensures that this economy is Samuelson-type.
4The standard overlapping generations model with money corresponds to @ = @ in this

model.



The saving function for the young agents at time ¢ is given by

o
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and the first-order condition will be

L o )
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We assume that nominal money supply is constant and denote it as M.
This money is distributed to the old members in the initial period as a gift.
Defining m; as the real money balance at ¢, i.e., my = M/p,, the clearing
condition for the money market is m; = s; for any ¢. Substituting these
relations into (3) and solving it for my,.1, the dynamics of this economy is
characterized by the following first-order difference equation with respect to

m; indexed by parameter a:

ﬁw—u+mm§W*ﬂ "

M1 = ¢(mt; o) = my { 0,

In the next section, we analyze the properties of (4) excluding the case

that o = 1 since the dynamics cannot be defined for that case.®

3 Emergence of endogenous price fluctuations

First, we will see a proposition on the number and the value of the steady

states in this economy.

5Tt is easily shown that m; = (Bwr — we)/(1 + ) for all ¢ if @ = 1, i.e., the saving is

independent of the rate of inflation and the dynamics of this economy disappears.



Proposition 1. The number and the value of the steady states of my, =
¢(my; ) are the same as those of the standard overlapping generations model
with money and are independent of intensity of the agents’ “dislike-for-inflation

psychology.”

Proof. Substituting m; = muyy) = 7 into (4) we obtain

m = m{ﬁwl - +ﬁ)r‘n}1/(a—1):

Wa

which has two solutions: 72 = 0 (nonmonetary steady state) and m = m* =
(Bw; — w2)/(L + B) > 0 (monetary steady state). These are absolutely the
same as those of the standard overlapping generations model with money

and m* is independent of «, so that the proposition is proved. O

This proposition implies that the phase curve my 1 = ¢(my; @) intersects the
45° line at the origin and at (m*, m*).
Next consider the stability of the steady states. The following proposition

states the slope of the phase curve at the stationary points.

Proposition 2. The slope of ¢ is less than one af the nonmonetary steady
state while greater than one at the monetary steady state if o < 1. When
o > 1, by contrast, the above relations are completely overturned: the slope
of ¢ is greater than unity af the nonmonetary steady state while less than

unity at the monetary steady state.

Proof. They are shown immediately by calculating the slope of ¢ at m; =0



and at m; = m* as follows.

Ye-1) | <1 (Ha<l)
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Propositions 1 and 2 imply that, if o < 1, the dynamic property of this econ-
omy is the same as that of the standard overlapping generations model with
money. But it is quite different when « > 1: the nonmonetary steady state
loses its stability while the monetary stationary point can be asymptotically
stable. Therefore we concentrate our attention on the case that the param-
eter o exceeds unity, i.e., on the case that the effective endowment of the
agents in the second period depreciates faster than their saving by inflation.

The phase curve ¢ intersects the horizontal axis not only at the origin
but also at m; = = {G/(1 + §) }w: when « > 1. In addition, we can show

that

aimtqﬁ(mt;a){%}[) if m{Shh= (“‘1) (1fﬁ) w,

o

that is, ¢ is a single-peaked function in m, € [0, 7). Hence their is a possibil-

ity that the mapping my; = ¢(my; o) takes a form like the logistic system



as shown in figure 1.

Figure 1 about here

In the following, we investigate whether periodic solutions exist or not in
this economy. We denote o* as the value of o which satisfies (8/0m;)¢(m*; ) =
—1, e, o = {1 + (Bwy/w2)}/2. The existence of periodic equilibria is

claimed in the next proposition.

Proposition 3. A stable two-period cycle emerges for a in the left neigh-

borhood of the bifurcation point o in this economy.

Proof. We apply the flip (or period-doubling) bifurcation theorem to our
mbdel."' One can verify that, from (2), the nondegeneracy condition is met
and that the Schwarzian derivative is negative at (mq, ) = (m*, «*) as fol-
lows:

2
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81t becomes impossible to define the dynamics in [0, 7] when ¢(h; ) > 1h, i.e., when
the maximum of ¢(m;;a) exceeds the upper bound of its domain. But the dynamics is
still defined locally in the neighborhood of m* even for that case. For ¢(;a) < 7 to

hold, parameter e should satisfy fwi fws < efe/(a — 1)}*1.
"See, for example, Guckenheimer and Holmes (1983, Theorem 3.5.1) on the flip bifur-

cation theorem.



Then the flip bifurcation theorem guarantees that a stable two-period cycle

bifurcates from m” for « in one side of @*. In addition, it is shown that

9 9 *, _ Buwy — ws
% {é-n;;gb(m ,O{)} - (CY. _ ].)2?.U2 > 0!
that is, the slope of ¢ at m; = m* is increasing in o. Therefore the monetary

fixed point loses its stability and a periodic orbit emerges when & < o*. This

completes the proof. O

Fluctuations of the real money balance is equivalent to fluctuations of the
price level since the nominal money supply is constant in this economy. Hence
proposition 3 implies the possibility that the “dislike-for-inflation psychol-
ogy” of the agents is one of the factors that create endogenous price fluctu-
ations.

A periodic equilibrium never emerges in a standard overlapping genera-
tions model with money (o = 0 in our model) under the logarithmic utility
function (1) in which the substitution effect always dominates the income
effect. But, in our model, the agents’ aversion to inflation reinforces the in-
come effect through the process that inflation depreciates the second period
endowment of the consumers. Then the balance between the substitution

and the income effects is affected and so is the dynamics of the economy.

~ Ezample. Now consider a numerical example in which a complicated dy-
namics emerges. Suppose that wy, = 100, we = 30 and £ = 0.8. In this case,

m* &~ 27.778 and o* ~ 1.833. The bifurcation diagram of this example is



depicted in figure 2. The sequence of real money balance converges to m*
whenever o > o*. But if o gets smaller and reaches to o*, the steady state
loses its stability and a stable cycle of period 2 bifurcates. At a =~ 1.65, the
two-period cycle becomes unstable and a stable cycle of period 4 emerges.
The real balance exhibits very complicated fluctuations for o between 1.53

and 1.64.

Figure 2 about here

It is noteworthy that this economy exhibits a stable cycle of period 3
when « & 1.578. Therefore, we can claim that, applying the famous theorem

by Sarkovskii (1964), there exists a cycle of any period &k > 2 in this economy.

4 Conclusion

This study investigated the dynamic property of an overlapping generations
economy inhabited by agents who feel aversion to inflation. We found that
this economy has periodic equilibria for a certain intensity of their dislike for
inflation under a logarithmic utility function. As is well known, in standard
overlapping generations model with money, periodic equilibria never exist
under such a utility function. Therefore we conclude that a “dislike-for-
inflation psychology” of the agents can be one source of endogenous price

fluctuations.
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Figure 1: Phase diagram of m.; = ¢(me; @) for the case that o > 1.
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Figure 2; Bifurcation diagram for the example. The parameters are: w; =

100, wp = 30, 8 = 0.8.
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