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The transition to a new inflation rate in models with habit formation
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Abstract

The money in utility model is re-considered to allow for habit forming preferences, in which habits develop

over instantaneous utility from consumption and real money holdings. An increase in the inflation rate does not

affect the steady state level of capital or consumption, but reduces the steady state levels of real money holdings

and habits. The model has important off steady state dynamics.
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1. Introduction

Following the classic paper of Tobin (1965), the relationship between money and economic growth

has become an important topic in monetary economics. Sidrauski (1967) considered the issue in an

optimizing model with money in the utility function and neoclassical growth. In that framework, he

showed that money is superneutral in the long run: an increase in the growth rate of money has no effect

on the steady state levels of capital or consumption.
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In this paper we examine the complete dynamics of the Sidrauski model in the presence of habits

(Ryder and Heal, 1973),1 where instantaneous utility depends not only on current consumption and real

money holdings, but also on the habitual standards of living inherited from the past. Habits are a

weighted sum of past levels of bfull consumptionQ defined as a composite of current consumption and

real money holdings.

In order to concentrate exclusively on habit effects, we assume that the monetary authority sets the

inflation rate directly, and not the rate of growth of money, thereby abstracting from the effects, arising

from endogenous inflation, emphasized by Fischer (1979).2 In our framework, an increase in the

inflation rate reduces real money holdings, and, hence, the steady state level of habits. Although there is

superneutrality in the long run, the sluggish adjustment of habits leads to important dynamics along the

adjustment path to the new steady state.

Our results complement the results of Faria (2001), who considered the steady state properties of the

Sidrauski model with habits when habits develop not over full consumption, but over consumption

alone. We show that if habits are modelled as in Faria then there will be no dynamics after a change in

the inflation rate.

The rest of the paper is organized as follows. Section 2 presents the model. Section 3 analyses the

effects of an increase in the nominal interest rate. Section 4 concludes.
2. The model

The preferences of the representative agent are given byZ l

0

e�htU w ct;mtð Þ; htð Þdt; ð1Þ

where ct is current consumption at time t, mt is current real money holdings and ht is the current habitual

living standards. Current full consumption is given by w(d ), which is a homothetic sub-utility function,

measuring utility from current consumption and real money holdings.3

Habits are a weighted sum of past levels of full consumption, w, with exponentially declining weights

given to more distant values of w: ht ¼ qe�qt
R t
�l eqsw hs;msð Þds. A larger value for q would involve

lower weights given to more distant values of w. The evolution of ht is thus given by

ḣtht ¼ q wt � htð Þ: ð2Þ
2 Fischer showed that in the Sidrauski model with money growth rate targeting an increase in the rate of growth of money will

lead to changes in the inflation rate in order to maintain the equality of the marginal rate of substitution between real balances

and consumption to the nominal interest rate. This then gives rise to some off steady state effects, which are absent when the

inflation rate is exogenous, as it is in our paper.
3 Following Ryder and Heal (pp. 2–5), we assume U1N0, U2b0, U(d ) is quasi-concave and satisfies the property of adjacent

complementarity.

1 The habit persistence model has been supported empirically (see, e.g., Heaton, 1992; Ferson and Constantinides 1991; Naik

and Moore, 1996), and it has been used by several authors to resolve asset market puzzles (see, e.g., Constantinides, 1990;

Backus et al., 1993).



A. Mansoorian, L. Michelis / Economics Letters 91 (2006) 56–6058
Labour is inelastically supplied, and, for convenience, is set equal to unity. Output per worker yt is

produced with a neoclassical production function, yt= f (kt); where kt is the capital stock per worker at

time t.

The representative agent holds all the real assets, at, in the economy, consisting of titles to capital, kt,

and real money balances, mt. Hence, at =kt+mt. He also receives real monetary transfers of magnitude

st from the government.

Assuming that capital depreciates at the fixed rate d, and noting that kt=at�mt, the representative

agent’s flow constraint is

ȧtat ¼ f at � mtð Þ � d at � mtð Þ þ st � ct � ptmt; ð3Þ
where pt is the inflation rate.4

The problem of the representative agent is to maximize lifetime utility (1), subject to conditions (2),

(3), and the initial conditions h0 and a0, taking the time paths of the inflation rate p and the transfers s as

given. Writing the current value Hamiltonian for this problem, one can readily obtain the following

optimality conditions:

Hc ¼ U1wc þ kqwc � l ¼ 0; ð4Þ

Hm ¼ U1wm þ kqwm � f V ktð Þ � dþ pt

� �
l ¼ 0; ð5Þ

� Hh þ hk ¼ � U2 þ kqþ hk ¼ k̇k; ð6Þ

� Ha þ hlu � f V ktð Þ þ dþ h
� �

l ¼ l̇l; ð7Þ

along with the standard transversality conditions, where k is the shadow price of habits and l the

shadow price of assets.

The government side is kept as simple as possible. We abstract completely from government

expenditures on goods and services, and from public debt. Monetary policy is directed at keeping the

inflation rate at a constant level p by the appropriate choice of the transfers s at any time. The

government faces the flow budget constraint

st ¼ ṁtmt þ pmt; ð8Þ
which says that it should finance its expenditures by seigniorage.
3. Effects of an increase in the inflation rate

To work out the effects of an increase in the inflation rate, first combine the flow budget constraints of

the government (8), and the private sector (3) to obtain the economy’s resource constraint

k̇tkt ¼ f ktð Þ � dkt � ct: ð9Þ
4 In addition, the agent should also satisfy the standard no Ponzi game condition.
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From Eq. (7) it is clear that the steady state level of the capital / labour ratio, k, is independent of the

inflation rate. Thus, with the steady state level of k not affected by p, it must be the case that the steady

state level of output and, from Eq. (9), the steady state level of consumption are also not affected by p.
This is the Sidrauski long run superneutrality result for an economy with habits defined over full

consumption.

Nevertheless, notice that the increase in the inflation rate reduces both the steady state level of real

money holdings and, via Eq. (2), the steady state level of habits. This has important implications for the

dynamics of the model.

Consider the adjustment of capital to the new steady state, assuming that the parameters of the model

are such that the model exhibits saddlepath stability.5 The increase in p reduces the steady state level of

habits, h̄, below h0 while the steady state level of capital is unchanged (that is, k0= k̄). However,

immediately after the increase in p the representative agent would want to maintain the relatively high

standards of living inherited from the past. He will, thus, reduce his money holdings by an amount that is

smaller than its new long run level. He will also increase his consumption expenditures and reduce his

savings. This will lead to capital decumulation.

As capital falls, its marginal productivity rises. This bmarginal productivity effectQ becomes stronger

over time, and eventually dominates the bhabits effectQ. Thus, at some point savings pick up and capital

starts to increase, eventually returning to its original level.

In terms of the figure below, immediately after the increase in p at time t0, k starts declining smoothly

from its initial steady state level k0, until there comes a time t1, when the representative agent starts to

replenish his capital stock. At that point k starts to increase and eventually returns to its original level.

time

k

k0 kt

t0 t1

Clearly, although an increase in the inflation rate has no long-run real effects, it does affect the time

path of the economy in the short-run, due to the stickiness of habits. These important dynamics are

absent if habits develop not over full consumption, but over consumption alone. Faria (2001) considers

the steady state implications of this case.

With habits developing over c alone we have ht ¼ qe�qt
R t
�l eqscsds, and the evolution of ht is given

by ḣtht ¼ q ct � htð Þ. In this case, as h does not depend on m the steady state level of habits are not

affected by the increase in the inflation rate: ḣt=0 gives us a unique value for the steady state level of

habits, with h̄= c̄: As habits do not need to adjust, there are no dynamics.
5 Our numerical evaluation of the model suggests that with standards functional forms and parameter values the model does

exhibit saddlepath stability. These results are available from the authors upon request.
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4. Conclusions

In this paper we have explored the effects of monetary policies intended to reduce/increase the

inflation rate in the money-in-utility model when preferences exhibit habit persistence. In this setting, an

increase in the inflation rate has important off steady state effects when habits develop over full

consumption, whereas these dynamics are absent when habits develop over consumption alone.
Acknowledgement

We would like to thank an anonymous referee for very helpful comments, and the Social Sciences and

Humanities Research Council of Canada for financial support. All the remaining errors are our own.
References

Backus, D.K., Gregory, A.W., Telmer, C.I., 1993. Accounting for forward rates in markets for foreign currency. Journal of

Finance 48 (5), 1887–1908.

Constantinides, George M., 1990. Habit formation: a resolution of the equity premium puzzle. Journal of Political Economy 98

(3), 519–543.

Faria, J. Ricardo, 2001. Habit formation in a monetary growth model. Economics Letters 73, 51–55.

Ferson, W.E., Constantinides, G.M., 1991. Habit persistence and durability in aggregate consumption: empirical tests. Journal

of Financial Economics 29 (2), 199–240.

Fischer, Stanley, 1979. Capital accumulation on the transition path in a monetary optimizing model. Econometrica 47 (6),

1433–1439.

Heaton, John, 1992. The interaction between time non-separable preferences and time aggregation. Econometrica 61 (2),

353–385.

Naik, N., Moore, M., 1996. Habit formation and intertemporal substitution in individual food consumption. Review of

Economics and Statistics 78 (2), 321–328.

Ryder, Harl E., Heal, Geofrey M., 1973. Optimal growth with intertemporally dependent preferences. Review of Economic

Studies 40 (1), 1–31.

Sidrauski, Miguel, 1967. Inflation and economic growth. Journal of Political Economy 75, 796–810.

Tobin, James, 1965. Money and economic growth. Econometrica 33, 671–684.


	The transition to a new inflation rate in models with habit formation
	Introduction
	The model
	Effects of an increase in the inflation rate
	Conclusions
	Acknowledgement
	References


