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Abstract

This paper shows that the random walk behavior of real aggregate consumption is unrelated to Hall’s rational choice
model. The result implies that random walk behavior of macroeconomic aggregates is something quite general which need
have little relation to the optimizing behavior of individual agents.

In macroeconomics it has been helpful to consider statistical macroeconomic behavior as close
to that of a representative agent model in which the statistical behavior is consistent with
maximizing behavior. One must be careful in interpreting the aggregate implications of such
models and models of rational behavior would not seem to be directly testable against aggregate
data. As an cxample of these considerations let us consider the model of Hall (1978).

Agents in the economy are characterized by a vector of characteristics x and their consumption
at time t is given by g(x, r}. There is a distribution f(x, t) of types of consumers in the market. We
define ¢(x, 1) = {glx, 1) — wlx, N)f(x, 1), where w(x, t) is the trend level of consumption. We define
the deviation of aggregate consumption from trend as Y{z):

Y{1) = f wix, 1) dx . (D

Here we will demonstrate that random walk behavior of macroeconomic aggregates is
something quite general and can be produccd by a wide variety of rather complicated behavior at
the microeconomic level. We first consider Hall's model.

ayr

FYie e(x, 1), (2)

where € is noise. For consistency with Hall’s approach we also have:
{e(x, )e(x', 'Yy =2M&(t —t')D(x, x') , 3)
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where M is a constant and D(x, x') is a function which characterizes the correlations of changes in
consumption in the spacc of characteristics. The brackets represent an expectation valuc. The
correlation function must be separable in characteristics and time as Hall’s thcory suggests that
noise is delta-correlated in time. We first show that an implication of Hall’s theory is indeed that
consumption follows a continuous time random walk with drift.

Using the formula

Wlx, 1) = f Lix,x'. ¢t —elx’, ") dx"dr", 4)
we obtain the correlation function of micro-level consumption of different types ol individuals:
(" W, 0y = Clx x' 1= 1) (5)
It follows from Eq. (2) that
o (et )
=MD(x, x"). (6)

We also know that the correlation function of aggregate consumption, Y{(r), is
Gl =) = cod(YOY() = | Clox'o ) de s )

so that using the above results we have that

dG

& =NSG~N>CG~w ", (8)

where the caret (A) represents a Fourier transform. Therefore, the spectrum of aggregate
consumption is the same as that of a continuous timc random walk.

The above result does not mean that aggregate random walk behavior is nccessarily a
consequence of consumer bechavior according to the rational choice model. To see this let us
consider the following extcnsion of the model (2):

J 3 i d

da—f’=%u(x.r)%+7,;ﬁ(x, D+ elx. 1) (9)
The first term we added represents non-homogencous diffusion of tastes across consumers and the
sccond term represents dependence of the rate of change of consumption on the gradient in
characteristic space. We now proceed to show that the correlation function for the aggregate data
assoctated with the above general equation is also a continuous time random walk.

The spatially inhomogeneous equation, Eq. (9), has the following formal solution:

gb(x,f):fL(x,x',f—t’)s(x’,f’)dx'd[’, (10)
where L is the Green’s function of Eq. (9), i.e. the operator inverse to the semigroup opcrator on

right-hand side of Eq. (9).
1t follows from the form of the correlation function that
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9t d ¢ ? 1ogt
T oax ME D oo Bl 0C + (il De(x’. 1)
a ac 8
= o ule, 1) ==+ == B, NC + Lx. 1", 0)MD(x. x') . (11)

We also know that the correlation function of aggregate consumption, Y{t), is
Gt —t') = cov(Y(©) Y(t") :f Clx, ', t —1)de dx" . (12)

so that it follows that

do a -3

9 NG~ N=ZG~o 7, {13)
which is exactly the same spectrum for aggregate behavior as in the rational choice model. This
suggests that micro-level behavior can be quite inconsistent with the rational choice model and the
aggregates will still behave as a continuous time random walk. Let us consider the implications of
the more general equation; all consumers could be arbitrarily far away from satisfying their
first-order conditions or consumption could depend on the diffusion of tastes across characteristics
and still be completely consistent with a random walk for the aggregate.

The primary objection on economic grounds to our approach is the separability of time and
characteristics of the correlation function, but this assumption was exactly what Hall used in
deriving his theory. One claim that the rational expectations school as well as the ‘New Keynesian’
school has made is that it is explicit about its assumptions, but judging from the results here they
have been hardly more explicit about macroeconomic structure and market interactions than the
old Kcynesian school was about the microeconomic structure underlying the models. In
conclusion, the permanent income hypothcsis is an entirely microeconomic proposition which may
or may not be true but which is somewhat unrelated to the study of the dynamics of agpregate
consumption behavior.
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