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Optimization of the part of consumers is shown to imply that the marginal
utility of consumption evolves according to a random walk with trend.
To a reasonable approximation, consumption itself should evolve in the
same way. In particular, no variable apart from current consumption
should be of any value in predicting future consumption. This implication
is tested with time-series data for the postwar United States. It is con-
firmed for real disposable income, which has no predictive power for
consumption, but rejected for an index of stock prices. The paper con-
cludes that the evidence supports a modified version of the life cycle-
permanent income hypothesis.

As a matter of theory, the life cycle-permanent income hypothesis is
widely accepted as the proper application of the theory of the consumer to
the problem of dividing consumption between the present and the future.
According to the hypothesis, consumers form estimates of their ability to
consume in the long run and then set current consumption to the appro-
priate fraction of that estimate. The estimate may be stated in the form of
wealth, following Modigliani, in which case the fraction is the annuity value
of wealth, or as permanent income, following Friedman, in which case
the fraction should be very close to one. The major problem in empirical
research based on the hypothesis has arisen in fitting the part of the model
that relates current and past observed income to expected future income.
The relationship almost always takes the form of a fixed distributed lag,
though this practice has been very effectively criticized by Robert Lucas
(1976). Further, the estimated distributed lag is usually puzzlingly short.
Equations purporting to embody the life cycle-permanent income principle
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are actually little different from the simple Keynesian consumption func-
tion where consumption is determined by contemporaneous income alone.

Much empirical research is seriously weakened by failing to take proper
account of the endogeneity of income when it is the major independent
variable in the consumption function. Classic papers by Haavelmo (1943)
and Friedman and Becker (1957) showed clearly how the practice of
treating income as exogenous in a consumption function severely distorts
the estimated function. Even so, regressions with consumption as the depen-
dent variable continue to be estimated and interpreted within the life cycle—
permanent income framework.

Though in principle simultaneous-equations econometric techniques can
be used to estimate the structural consumption function when its major
right-hand variable is endogenous, these techniques rest on the hypothesis
that certain observed variables, used as instruments, are truly exogenous
yet have an important influence on income. The two requirements are often
contradictory, and estimation is based on an uneasy compromise where the
exogeneity of the instruments is uncertain. Furthermore, the hypothesis of
exogeneity is untestable.

This paper takes an alternative econometric approach to the study of
the life cycle-permanent income hypothesis by asking exactly what can be
learned from a consumption regression where it is conceded from the outset
that none of the right-hand variables is exogenous. This proceeds from a
theoretical examination of the stochastic implications of the theory. When
consumers maximize expected future utility, it is shown that the conditional
expectation of future marginal utility is a function of today’s level of con-
sumption alone—all other information is irrelevant. In other words, apart
from a trend, marginal utility obeys a random walk. If marginal utility is a
linear function of consumption, then the implied stochastic properties of
consumption are also those of a random walk, again apart from a trend.
Regression techniques can always reveal the conditional expectation of
consumption or marginal utility given past consumption and any other past
variables. The strong stochastic implication of the life cycle-permanent
income hypothesis is that only consumption lagged one period should havea
nonzero coefficient in such a regression. This implication can be tested
rigorously without any assumptions about exogeneity.

Testing of the theoretical implication proceeds as follows: The simplest
implication of the hypothesis is that consumption lagged more than one
period has no predictive power for current consumption. A more stringent
testable implication of the random-walk hypothesis holds that consumption
is unrelated to any economic variable that is observed in earlier periods. In
particular, lagged income should have no explanatory power with respect
to consumption. Previous research on consumption has suggested that

! Examples are Darby 1972 and Blinder 1977.
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lagged income might be a good predictor of current consumption, but this
hypothesis is inconsistent with the intelligent, forward-looking behavior of
consumers that forms the basis of the permanent-income theory. If the
previous value of consumption incorporated all information about the well-
being of consumers at that time, then lagged values of actual income should
have no additional explanatory value once lagged consumption is included.
The data support this view—Ilagged income has a slightly negative co-
efficient in an equation with consumption as the dependent variable and
lagged consumption as an independent variable. Of course, contempo-
raneous income has high explanatory value, but this does not contradict the
principal stochastic implication of the life cycle-permanent income hy-
pothesis.

As a final test of the random-walk hypothesis, the predictive power of
lagged values of corporate stock prices is tested. Changes in stock prices
lagged by a single quarter are found to have a measurable value in predict-
ing changes in consumption, which in a formal sense refutes the simple
random-walk hypothesis. However, the finding is consistent with a modifi-
cation of the hypothesis that recognizes a brief lag between changes in
permanent income and the corresponding changes in consumption. The
discovery that consumption moves in a way similar to stock prices actually
supports this modification of the random-walk hypothesis since stock prices
are well known to obey a random walk themselves.

The paper concludes with a discussion of the implications of the pure
life cycle-permanent income hypothesis for macroeconomic forecasting
and policy analysis. If every deviation of consumption from its trend is
unexpected and permanent, then the best forecast of future consumption is
just today’s level adjusted for trend. Forecasts of future changes in income
are irrelevant, since the information used in preparing them is already
incorporated in today’s consumption. In a forecasting model, consumption
should be treated as an exogenous variable. For policy analysis, the pure
life cycle-permanent income hypothesis supports the modern view that
only unexpected changes in policy affect consumption—everything known
about future changes in policy is already incorporated in present consump-
tion. Further, unexpected changes in policy affect consumption only to the
extent that they affect permanent income, and then their effects are expected
to be permanent. Policies that have a transitory effect on income are in-
capable of having a transitory effect on consumption. However, none of the
findings of the paper implies that policies affecting income have no effect on
consumption. For example, a permanent tax reduction generates an imme-
diate increase in permanent income and thus an immediate increase in
consumption. But the evidence that policies act only through permanent
income certainly complicates the problem of formulating countercyclical
policies that act through consumption.



974 JOURNAL OF POLITICAL ECONOMY
I. Theory
Consider the conventional model of life-cycle consumption under uncer-

tainty : maximize E, 72§ (1 + 6) ""u(c,+.) subject to T2 (1 + ) "% (¢, —
w,,.) = ;. The notation used throughout the paper is:

E, = mathematical expectation conditional on all information available
in ¢;

0 = rate of subjective time preference;
r = real rate of interest (r = ), assumed constant over time;
T = length of economic life;

u() = one-period utility function, strictly concave;

¢, = consumption;
w, = earnings;
A, = assets apart from human capital.

Earnings, w,, are stochastic and are the only source of uncertainty. In
each periocT, t, the consumer chooses consumption, ¢,, to maximize expected
lifetime utility in the light of all information available then. The consumer
knows the value of w, when choosing ¢,. No specific assumptions are made
about the stochastic properties of w, except that the conditional expectation
of future earnings given today’s information, E, w, ., exists. In particular,
successive w,’s are not assumed to be independent, nor is w, required to be
stationary in any sense. 2

The principal theoretical result, proved in the Appendix, is the following:

Theorem.—Suppose the consumer maximizes expected utility as stated
above. Then E, u'(c, 1) = [(1 + 0)/(1 + r)]u'(¢,).

The implications of this result are presented in a series of corollaries.

Corollary 1.—No information available in period ¢ apart from the level of
consumption, ¢,, helps predict future consumption, ¢,,, in the sense of
affecting the expected value of marginal utility. In particular, income or
wealth in periods ¢ or earlier are irrelevant, once ¢, is known.

Corollary 2.—Marginal utility obeys the regression relation, u'(¢,, ;) =
yu'(c,) + €441, where y = (1 + 8)/(1 + r) and ¢,,, is a true regression
disturbance; that is, £, ¢,,, = 0.

Corollary 3.—If the utility function is quadratic, u(c,) = —4(¢ — ¢,)?
(where ¢ is the bliss level of consumption), then consumption obeys the
exact regression, ¢,y = By + y¢, — €41, with Bg =2(r — 0)/(1 + 7).
Again, no variable observed in period ¢ or earlier will have a nonzero
coefficient if added to this regression.

Corollary 4.—1If the utility function has the constant elasticity of substitu-

tion form, u(c,) = ¢~ 1/, then the following statistical model describes
the evolution of consumption: ¢,;}/ = y¢c; 2% + ¢,, .

2 An illuminating analysis of the behavior of consumption when income is stationary
appears in Yaari (1976). Further aspects are discussed by Bewley (1976).
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Corollary 5.—Suppose that the change in marginal utility from one
period to the next is small, both because the interest rate is close to the rate
of time preference and because the stochastic change is small. Then
consumption itself obeys a random walk, apart from trend.? Specifically,
Cop1 = AL, + &,41/u"(c,) + higher-order terms where 4, is [(1 + 9)/
(I 4+ r)] raised to the power of the reciprocal of the elasticity of marginal
utility

1 +6 u’(ce)lcew’ (ce)
o= ()

I +r

The rate of growth, 4,, exceeds one because «” is negative. It may change
over time if the elasticity of marginal utility depends on the level of con-
sumption. However, it seems likely that constancy of 4, will be a good
approximation, at least over a decade or two. Further, the factor 1/u”(c,)
in the disturbance is of little concern in regression work—it might introduce
a mild heteroscedasticity, but it would not bias the results of ordinary least
squares. From this point on, ¢, will be redefined to incorporate 1/u"(c,)
where appropriate.

This line of reasoning reaches the conclusion that the simple relationship
¢, = Ac,_, + & where g, is unpredictable at time ¢ — 1, is a close approxi-
mation to the stochastic behavior of consumption under the life cycle-
permanent income hypothesis. The disturbance, ¢,, summarizes the impact
of all new information that becomes available in period ¢ about the con-
sumer’s lifetime well-being. Its relation to other economic variables can be
seen in the following way. First, assets, 4,, evolve according to 4, =
(1 +n(4,-y —¢-y + w,_y). Second, let H, be human capital,
defined as current earnings plus the expected present value of future
earnings: H, = X1 (1 + r) 7" E, w,,, where E, w, = w,. Then H, evolves
according to H, = (1 + r)(H,_y — w,_y) + ZI5 (1 + 1) YE, w4, —
E,_{ w..). Let 1, be the second term, that is, the present value of the set
of changes in expectations of future earnings that occur between ¢t — 1 and
t. Then by construction, E,_; n, = 0. Still, the first term in the expression
for H, may introduce a complicated intertemporal dependence into its
stochastic behavior; only under very special circumstances will it be a ran-
dom walk. The implied stochastic equation for total wealth is 4, + H, =
(1 +n(4,_y + H_, —¢,_1) + n,. The evolution of total wealth then
depends on the relationship between the new information about wealth, 7,
and the induced change in consumption as measured by ¢,. Under certainty
equivalence, justified either by quadratic utility or by the small size of ¢,
the relationship is simple: g, = [1 + A/(1 +7) + -+~ + AT7Y/(1 + )T 7]y,
= a,,. This is the modified annuity value of the increment in wealth. The

3 Granger and Newbold (1976) present much stronger results for a similar problem but
assume a normal distribution for the disturbance.



