©February 7, 2021, Christopher D. Carroll ConsumptionFunction

Consumption Functions and the Permanent Income Hypothesis

This handout derives the consumption function (the relation between consumption
spending and the consumer’s economic circumstances) for an optimizing consumer with
Certainty Equivalent (CEQ) preferences like those assumed by Hall (1978) and with an
income process that has a purely transitory and a purely permanent component.

The consumer wants to

max [E; Z B”u(cHn)] (1)
n=0
subject to the constraint
i1 = (b +ye — )R (2)

where b; is the consumer’s beginning-of-period bank balances, y; is current labor income,
R = (1 +r) is the constant interest factor and 3 is the time preference factor. Suppose
the consumer has quadratic utility u(c) = —(1/2)(¢—c)? where ¢ is the ‘bliss point’ level
of consumption. Assume further that SR=1.

Under these circumstances, RandomWalk shows that consumption will follow a random
walk,

ACt+1 = €41,

3
Et[€t+n] =0Vn>0. ( )

Hall (1978) tested this proposition by examining whether lagged variables had pre-
dictive power for consumption growth. Hall’s approach largely supplanted a vast ear-
lier literature that had attempted to estimate ‘the consumption function’” which was
interpreted as the relationship between observed economic variables like income, and
household spending. The ‘Keynesian’ consumption function, for example, was something
along the lines of

Cy = Qg + Q1Y
Ac = alAyt

where y; was disposable household income.

The reason Hall’s approach was attractive is that Muth (1960) showed that the
appropriate response of consumption to, say, a shock to current income depends on
whether that income shock is transitory or permanent.

To see Muth’s point clearly, suppose that the labor income process is

(4)

Dit1 = Dt + Vi (5)
Yir1 = Py + Opp,

where 6 is a white noise variable representing a transitory shock to labor income and
1 is a white noise variable representing a shock to permanent labor income, E,;[0;,] =
Et[¢t+n] =0V n>0.
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We can solve for the level of consumption using the Intertemporal Budget Constraint,
which says that the expected PDV of consumption must equal the expected PDV of
total wealth, human and nonhuman:

[Z R"ct+n] = b + Z R”yt+n] (6)
n=0 n=0

Since the IBC must hold for any possible set of realizations of the stochastic shocks,
it must hold in expectation, so

o0
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(1_—R_1) ¢t = by + 0 + py (1_—R_1) (7)

et = (R/R—1/R) (b + 0;) + py

C = <%) (b + 6,) + pi.

From (7) we can see that if a given shock to income is perceived to be transitory, then
the marginal propensity to consume will be a; = (r/R) which is a small number (say,
0.05) while if the shock is perceived to be permanent then oy will be 1.0. So there is
no such thing as the “true” value of a; and the ‘consumption function’ conceived as an
estimated version of (4) is meaningless (though the consumption function conceived as
(7) is perfectly sensible).

This problem with the existing literature explains why Hall’s innovation was so excit-
ing: He showed a way to test the theory that did not depend on arbitrary and difficult-
to-test assumptions about decisionmakers’ beliefs about the structure of the income
process.
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