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Abstract

Indeterminacy means that there will be multiple paths converging to a given steady state.
One of the novel features of the most existing literatures are that it emphasizes the
supply-side factors are crucial to emerge indeterminacy. In contrast to the existing
literatures, this paper sharpens that consumption externality may be a source of
indeterminacy. Using an AK-type endogenous growth model in which the consumer’s
preference is subject to habitual consumption, it is found that indeterminacy can arise in a

simple AK-type growth model when consumption externality is present.

Key words: addictions; endogenous growth; indeterminacy; habits.
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1. Introduction

The presence of indeterminacy has been one of major research in recent years. (Locally)
Indeterminacy means that there will be multiple paths converging to a given steady state. One
of the novel features of the most existing literatures are that it emphasizes the supply-side factors
are crucial to emerge indeterminacy.! For example, Benhabib and Farmer (1994) and Farmer
and Guo (1994) propose that indeterminacy arises in dynamic economies that exhibits an
increasing-return technology. Bond et al. (1996) and Raurich (2001) show that asymmetric
factor taxation will get indeterminacy.

The purpose of this paper is to examine the role of consumption externality in affecting the
dynamic properties of macroeconomics. The relevant literature on the consumption externality
has recently been expanding and developing at a rapid place. In his pioneering paper,
Duessenberry (1949) posits that the consumption experience of overall previous periods
generates a demonstration effect on the current consumption behavior. Becker and Murphy
(1988) develop a theory of rational addiction which emphasizes that a learning-by-doing effect
does work in the process of consumption. Specifically, when the agent gets used to the
consumption pattern formed in the past, his preference is then related to this consumption
experience. More recently, Carroll et al. (2000) and Shieh et al. (2000), assume that the subject
that consumer’s preference is subject to habitual consumption, and use it to discuss the habit
persistence in governing the rate of economic growth.

To our best knowledge, Weder (2000) constructs a two sector model with consumption
externality, and use it to show that consumption externality will reduce the degree of increasing
returns needed to generate indeterminacy. Although, Weder (2000) tell the similar story as this
paper does, however, he specifies the consumption externality as “catching up with the Joneses”

(or an external criterion), in which individual try to keep up with the norms of the social group or

! Cazzavillan (1996) is few exceptions. He stresses that the government consumption expenditure can emerge

indeterminacy.



the average level of consumption for all households. Departing from Weder (2000), this paper
put our attention on an inward looking consumption externality (i.e., habit formation), in which
individuals care own past consumption levels. In order to sharpen the role of habit persistency
in affecting the dynamic properties of macroeconomics, in constructing the analytical framework
we do not take into account any production externalities.

The rest of this paper proceeds as follows. Section 2 constructs the analytical framework.
More importantly, we discuss the dynamic properties of the macro system. Finally, Section 3

concludes the paper.

2. The Model

Following Becker and Murphy (1988), Obstfeld (1992) and Orphanides and Zervos (1995),
we assume that the representative agent not only cares about the current consumption, but also is
concerned with the consumption experience from the past. Accordingly, the representative

agent’s discounted lifetime utility can be expressed as:
[U(c,S)e “dt, (1)
0

where U is the instantaneous utility function, C is the consumption of goods, S is the
habitual stock, and o is the rate of time preference.

The instantaneous utility function is specified as follows:

U(C,S)I%, (2)

where o is the inverse of the elasticity of intertemporal substitution. In order to satisfy
U.>0 and U, <0, we impose the restriction o>0. Moreover, in line with Becker and
Murphy (1988), we specify that 7 <0 (7> 0) when consumption habits are harmful (beneficial)

to the representative agent.2 Moreover, n[n—o(l+n)]>0 is imposed to ensure that the utility

2 1t follows from equation (2) that:
ou o e n(l—0)— .
. e =78 20 ifp20

Since harmful habits of smoking, alcohol, cocaine, and heroin, for example, are detrimental to an agent’s health or

2



function is concave in the quantities, ¢ and S.

Following Ryder and Heal (1973), Obstfeld (1992), and Mansoorian (1996) specify that the
habitual stock is formed by a weighted average flow of overall past consumption, we specify that
the habitual stock S evolves according to the following manner:

S=p(c-S); f>0, 3)
where [ is the rate of habitual adjustment.

In order to sharpen the impact of consumption habits on economic growth, in constructing
the analytical framework we do not take into account production externalities. Accordingly,
following Barro (1990) and Rebelo (1991), we specify that output Yy is produced by using a
stock of broad-concept capital, k, that is y=AKk (A>0). The consumer’s budget constraint
can then be expressed by:

k=Ak-c. 4)

From equations (1)-(4) the current-value Hamiltonian function, H, is given by:

(€SN —1

H +A,(Ak-c)+41,B(c-S),
where A; and A, are the co-state variables which can be interpreted as the imputed value of

the stock of physical capital and consumption capital, respectively.

The optimum conditions necessary for optimization are:

c 78" =1~ A, 8, (5)
— A+ pA=AL,, (6)
— Ay +ply =nct oS 4B, %

together with equations (3) and (4). In addition, the following transversality conditions must be

met:

limAke ™ =0, (8)

t—oow

mood, we specify that they generate a negative effect on the agent’s utility. The reverse is true for beneficial

habits, such as sports and music.



limA,Se ' =0. (9)

towo
We now turn to discuss the steady-growth equilibrium. Dividing equation (3) by S and
equation (4) by k gives:

S =ﬂ(§—l> , (32)

=A-". (4a)

/il

d=p-A, 6a
) P (6a)
A c A

—~=p+ L -nn—(—-— . 7a
2 p+p-n 3 ( A p) (7a)
Differentiating equation (5) with respect to time, we have:

¢ 1 s A A

“=—[nl-0)——0-21-(1-6)-2], 10
"o [7(1-0) s 77 (1-0) P ] (10)

where 8=2A4, /(4, — BA,).
Along a balanced growth path, with k /k , S/S, A /A, and A ,/ A, being constant, it

follows that both ¢/S and c/k must remain constant over time.” Let » be the steady-state

growth rate of output. From equations (3a) and (4a) with y=Ak , we have
y=Yy/y=¢/c= k/k=S/S, and using equations (6a) and (7a) )Ll /A = 22 /A,. Equipped

equations (6a), and (10) with the previous information, we have:

Ap (11

T on-o)
Given that the utility function is concave in the quantities, ¢ and S, and that the economy
exhibits a positive sustained growth, we then have the restrictions A—p>0 and
oc-n(l-0)>0 (A-p<0 and o-np(1-0)<0) if >0 (n<0).

The evolution of the system can proceed as follows. First of all, following Barro and

Sala-i-Martin (1995), we define the following three transformed variables: X=c/S, and

2=214,.

3 It should be noted that p, S, n,and A are given parameters.
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Using equations (3a), (6a), (7a), and (10), the optimal change in consumption is given by:

S i@ Al +o(x-1)]+ pli - Az B (10a)
c ﬂ)

We then can use equations (3a), (6a), (7a), and (10a) to derive a dynamic system in terms of

the transformed variables, X and Y, as follows:

XL g o BBt B X -1+ ), (12)
X G(Z—ﬂ)
—pxz-p)-f-A. (13)

At steady-growth equilibrium, the economy is characterized by X=2=0, and X and z
are at their stationary levels, namely X~ and z°. Next, linearizing equations (12) and (13)

around the steady-state equilibrium, we have:

R ] os
2| la, ay,|lz-z
where @, =-&'(+n) ,  a,=x"{A-p-flp+ol+nX -Di/o@ -p) |
a, =nz (2’ -p),and a,, =nx"z".

Let v,and v, be the two characteristic roots of the dynamic system. From equation (14),
we then have:

vitv,=a, +ay, =X [z = B)-Bl, (15)

vV, =a,,8,, —a,,8, = —%:_Z*{ﬂ[a -n(l-o0)]+A-p}. (16)

Substituting equation (3a) into (7a) into the transversality condition stated in equation (9),
we then have X [B-n(z —B)]<0. Accordingly, v, +v, >0 can be derived. In addition,
given that utility function is concave in the quantities, ¢ and S, and that the economy exhibits
a positive sustained growth, we have v,v, <0. Obviously, the two characteristic roots of the
system are of opposite signs. This implies that the system displays the saddlepoint stability.
As claimed by the literature of dynamic rational expectations models, e.g., Burmeister (1980),
Buiter (1984) and Turnovsky (1995), if the number of positive roots is less than the number of
jump variables, then the analysis will involve the problem of nonuniqueness.  Since the

dynamic system consisting of equations (14) involves two jumping variables, X and z, but the



dynamic system with one unstable root, there may bring the non-unique problem (local

indeterminacy).

3. Concluding Remarks

The vast body of literature on the source of emerging indeterminacy of equilibrium, however,
is often only stressed the supply-side factors and aspect concerning the demand-side factors are
frequently neglected. The purpose of this paper is to examine the role of habit persistency in
governing the indeterminate equilibria in dynamic general equilibrium models. Based on our
analyzing, it finds that local indeterminacy will emerge even in the simple AK type endogenous
growth model when habit persistency is present. This finding is in contrast to the existing

literatures.



Appendix

This Appendix provides a detailed derivation of equation (10a) in the text.

equation (5) in the text with respect to time yields:

-oon(l-o ¢ S )
@S oS n1-0) 1= - pay.

Substituting equation (5) into equation (A1) gives:

¢ s A A
—o—+n(l-0)>=02L+(1-0)2%,
o 7( G)S ) ( )ﬂ

1 2

where 6 =24, /(4, — pA,). Then, rearranging equation (A2), we have:

¢ 1 S A A
~=—[n(l-0)=-0-"-(1-6)=2],
C 0[77( G)S 2 ( )/12]

Substituting equations (3a), (6a), and (7a) into (A3), we can derive equation (10a).

Differentiating

(A1)

(A2)

(A3)
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