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CHARACTERIZING THE FAILURE OF
THE PERMANENT INCOME HYPOTHESIS”

CHULSOO KIM™

This paper characterizes the failure of the permanent income hypothesis ( PIH)
in terms of excess sensitivity and excess smoothness. First, this paper examines a
model explaining the excess sensitivity of consumption to current income by comput-
ing all the testable implications of the model and characterizing its failure in terms
of the extent to which consumption deviates from the excess sensitivity of consump-
tion. The model has the smallest deviation when the fraction of agents who consume
their current income rather than permanent income is about (.5. Second, this paper
develops an excess smoothness test which is independent of the presence of unit roots
in the labor income process. Consumption is shown to be too smooth to be justified
by the PIH.

I. INTRODUCTION

This paper characterizes the failure of the permanent income hypothesis (PTH)
in terms of excess sensitivity and excess smoothness. Numerous authors such as
Flavin (1981) and Campbell (1987) have statistically rejected the PIH using pred-
ictability tests while Kim (1996) finds that consumption deviates marginally from
the PIH. Instead of simply accepting or rejecting the PIH, this paper attempts to
characterize its failure in two ways. First, we examine the hypothesis of excess se-
nsitivity of consumption as the null hypothesis rather than the alternative hypoth-
esis and compare the specification error or deviation from the PIH with that
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from the Keynesian consumption hypothesis. Second, we devise a statistical pro-
cedure to test the hypothesis of excess smoothness of consumption which is inde-
pendent of the unit root assumption in labor income, and show that consump-
tion is in fact too smooth to be consistent with the PIH.

This paper sets up the signal extraction approach to the hypothesis of excess
sensitivity of consumption to current income and measures the extent to which
consumption deviates from the hypothesis. The signal extraction approach en-
ables us to examine whether the model is reasonable rather than whether the
model is exactly correctly specified. The hypothesis of excess sensitivity of con-
sumption to current income has been suggested to be a reasonable alternative to
the PIH. Authors such as Campbell and Mankiw (1989, 1990, 1991), Hayashi
(1982) and Flavin (1981) have tested the PIH against the excess sensitivity of co-
nsumption, rejected the PIH, and hence accepted by default the excess sensitivity
of consumption. Only Flavin (1985) has tested the excess sensitivity of consump-
tion as the null hypothesis; she shows that consumption is too sensitive to unem-
ployment, not to current income. Since the excess sensitivity of consumption to
income is not usually accepted as the null hypothesis, its role as the alternative
hypothesis to the PIH must be re-examined. This paper tests the excess sensitivity
of consumption itself as the null hypothesis rather than the alternative hypothesis
and concludes that the deviation estimate becomes the smallest when A, the frac-
tion of agents who consume current income, is about 0.5.

This paper constructs an alternative excess smoothness test which is free from
the unit root assumption in labor income. Deaton (1987), West (1988), Campbell
and Deaton (1989), and Flavin (1993) conclude that consumption is too smooth
to be justified by the PIH, assuming that labor income has a unit root. In other
words, consumption does not respond enough to the new information on perma-
nent income. First, this section resolves Quah’s (1990) dispute of the claims of
Campbell-Deaton and West. Campbell and Deaton show that even if economet-
ricians do not observe all the variables agents observe, in theory econometricians
can infer the omitted information from the observables. Quah presents an exam-
ple where the omitted information in practice causes econometricians to incorrec-
tly conclude that consumption is too smooth. Quah, however, incorrectly refutes
Campbell and Deaton because he fails to recognize that the omitted information
can be finessed in theory. The omitted information problem remains in practice
even if it does not in theory. Second, this section presents a remedy to the main
criticism of the literature on the excess smoothness of consumption : the unit root
assumption in labor income. If labor income has a unit root, shocks to current
labor income becomie permanent, and therefore, permanent income becomes
more volatile. This is why consumption may appear too smooth compared to pe-
rmanent income if we assume a unit root in labor income. Since the existence of
unit roots is still a controversial issue, their conclusion is not yet convincing. This
paper shows that consumption is, in fact, too smooth regardless of the unit root
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problem.
II. EXCESS SENSITIVITY OF CONSUMPTION

We examine if consumption is too sensitive to current income to be consistent
with the PIH. This section tests the hypothesis of excess sensitivity of consump-
tion to current income as a null hypothesis as opposed to all the possible alterna-
tive hypotheses. Numerous authors such as Flavin (1981), Hayashi (1982), and
Campbell and Mankiw (1989, 1990, 1991) have found that consumption is more
sensitive to current income than is warranted by the PIH. They examine the PIH
as the null hypothesis against the excess sensitivity of consumption as the alterna-
tive hypothesis. In general, they reject the PIH and therefore by default accept
the excess sensitivity of consumption. This conclusion, however, needs more justi-
fication. In particular, this conclusion does not imply that consumption is too se-
nsitive to current income; all it says is that the PIH does not hold. If one includ-
es other variables, one might as well claim that consumption is more sensitive to
those other variables as Flavin (1985) finds. In other words, consumption may
deviate from the excess sensitivity of consumption as much as from the PIH it-
self. That is why we need to examine the excess sensitivity of consumption as a
null hypothesis rather than an alternative hypothesis and measure the extent to
which consumption deviates from the hypothesis of excess sensitivity of consump-
tion. These ideas can be explored by the signal extraction approach originally de-
veloped by Durlauf and Hall (1988, 1989a, 1989b) and extended by Kim (1996).

We define a general consumption function which includes the excess sensi-
tivity of consumption hypothesis, the PIH and the Keynesian consumption hy-
pothesis. Thus, this paper can compare deviations from the PIH with deviations
from the Keynesian consumption hypothesis and the excess sensitivity of con-
sumption hypothesis. This exercise can therefore shed light on the old debate of
which hypothesis is more consistent with the data.

Define the following information structures. L.(f) = Linear space generating
information available to econometricians at #. L(f) = Linear space generating in-
formation available to the representative agent at f. L(¢) = Linear space generat-
ing information orthogonal to the representative agent’s forecast error at £. We
denote the projection of Y, onto L.(s) as Y, {(&). We assume L.(f) S L/7).
Namely, econometricians do not observe all the information agents observe.

Suppose there are two groups of agents who receive labor income ¥, 3, and
capital income ¥}, ¥4 Total labor income y; is the sum of the labor incomes of
these two groups: y: = ¥, + 4, and total capital income is the sum of the indi-
vidual capital incomes: yf = 3%, + ¥;. Let us assume that the first group receives
a fixed share A of the total labor income, so 3}, = Ay, and ¥, = (1 — A)y: for
0 < A < 1, and that the first group consumes their current income whereas the
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second group consumes their permanent income.! Thus, C, = ¥}, + ¥, and C,
= y% where

Y Eylzz’_}_( lir)z( 1-}-7 )iﬂyll”’ | @).

The budget constraint holds for each group:fori = 1, 2,

yfm =+ 7)yft + 7’(yi'z - C).
Note that y, = 3 for all ¢ since the first group neither saves nor dissaves,
and therefore their capital stock level does not change.* ¥ The individual budget
constraints imply that the budget constraint for the aggregate agent holds:

J/fﬂ = (1 + T)yf + 7’(}’; - C;)
We define a general consumption function as, for 0 < A < 1,

d(l)=at+ Cz;=y‘f1+ylu+y‘§,=lyf+(l—l))’f (21)

where the aggregate income Y; and the aggregate permanent income Y’ are de-
fined as:

Y. =y + ¥,

Y, Eyf+( lir)£< l-lkr)iE(yﬁ”l(D’)'

! Kim (1995) finds that A is not constant since the fraction of agents who consumes current income
should vary negatively with income if agents are liquidity constrained. We simply assume A is constant
in this paper to conform to the past literature.

¢ A more familiar budget constraint would be

W=+ W+ - G,
where W, is real non-human wealth. Since this paper wishes o use the data on capital income, the
budget constraint is formulated in terms of capital income where v = »W,.

3 This model differs from Campbell and Mankiw (1989, 1990, 1991) only in that the ratio of labor
incomes, instead of total incomes, is constant between the two groups. Since the capital income for the
first group is constant, the constant ratio of total incomes puts an unnecessary restriction on the labor
income processes. Further, this assumption enables us to write consumption as a convex combination
of current total income and permanent income as in (2.1).

“ This model is a rough proxy for the liquidity constrained behavior since the liquidity constrained
agents would eventually consume all of the capital stock.
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Note that A =0 corresponds to the PIH, A = | corresponds to the Keynesian co-
nsumption hypothesis and 0 { A { 1 corresponds to the excess sensitivity of con-
sumption hypothesis. Therefore, we can measure the extent to which consump-
tion deviates from each hypothesis.

Define for0 < A < 1,

”E”+(1ir)£(1ir)ty‘“’

=0

A =2+ -0y (2.2)

Y" is the ex post realization of Y7, and ¢t is the ex post realization of ¢i. By co-
nstruction,

HY'|0)= Y,
and
Het | @) = ci.
The null and the alternative hypotheses are, for 0 < A < 1:
H: C = cid)
H:GC=c®) + SO,

where S(A) is a specification error or deviation from the general consumption
function. S(&) contains all the testable implications of the general consumption
function. As long as S(A) # 0, the general consumption function does not hold
for A. This approach has no need to specify any specific alternative hypothesis;
the alternative hypothesis is any behavior other than that predicted by the gen-
eral consumption function. The model then becomes, for 0 < A < 1,

C=c@) + s, (2.3)
@ =ca@ + 1 - Vo, (2.4)

where Y= Y/ + v, and v, is the aggregate representative agent’s forecast error
:0,1A#) = 0. This becomes a signal extraction problem because the number of
observables, C, ct(d), are less than the number of underlying components, ci(3),
S{a), v.. Our approach finds optimal smoothing estimates of S(1). In other wor-
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ds, an econometrician extracts the deviation estimate of S(A) from the vantage
point of £ = c0. The optimal smoothing estimates differ from the optimal predic-
tion estimates in that the former utilizes all the information available up to time
o0 whereas the later utilizes the information only up to time £.

Let us rearrange (2.3) and (2.4) in terms of observables and unobservables,
and divide by C:

) S v
c - C 1 -2 c (2.5)
. . - : . S0 .
If there is no deviation, the deviation-consumption ratio, c will be zero.
o) '

Thus, this paper measures the extent to which deviates from 0 or the nu-

C
1l hypothesis. The deviation-consumption ratio will be 0 if the general consump-
tion function holds exactly and will be 1 if C = S(a). The ratio measures the

extent to which the general consumption function fails to explain the consum-

ption series. This paper will find the optimal smoothing estimate of S'(C) I we
c* ’
regress 1 — ) onto L#), which is orthogonal to the aggregate representa-

t

tive agent’s forecast errors v, we can obtain SC"SM . (6).

L{®), of course, includes all the variables known to the aggregate representa-
tive agent at time ¢ since they are orthogonal to the agent’s forecast errors by
construction. Further, there exists a subset of L(f) which may not be known to
the aggregate representative agent at time £, but is known to econometricians at
time ©0.% In other words, we wish to obtain an optimal smoothing estimate rat-
her than an optimal prediction estimate. The agents’ forecast error, v, is AR(1)
under the null hypothesis :

o (o= ) & [ 10 00— o)

where ¢ is the information innovation for the aggregate representative agent at

time £. It implies that v, = i (ﬁ) &+, and therefore {¢}i, is orthogonal to

i=1

v.. Namely, the information innovation is known to the representative agent at

SNote that L{(#) & LAD does not imply L.(o0) & L{#).
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time ¢. Thus, L«¢) should include all the information available to econometrici-
ans at time ¢ and the current and past information innovations for the represen-

tative agent :
L® =2 L @ LO.

The information innovations under the null hypothesis can be obtained from (2.
1) in changes:

AC=A83+ (1-0 (55 ) Z (35 ) (B0 | @)= BGl [ 9] 26)

=0

where AC, = C — C.,. Under the null hypothesis, AC, — AAY is the infor-
mation innovation for the aggregate representative agent at time ¢ and should be
included in Ly#). Thus, if L(?) contains current and past C, ¥, then the opti-
mal prediction estimate becomes identical to the optimal smoothing estimate.
L) thus includes all variables known to econometricians, including, at least, cu-
rrent and past consumption and labor income.

S
G
er computes for 0 < A < 1,

| () can be obtained by projecting equation (2.5) onto Lf). This pap-

Measure A: \/E[j‘%)— , (5)] :

and
S
Measure B: ED S (6) H .
G
. S . . . .
Since —Ccn be negative, this paper has to either square it or take an ab-

solute value of it. They can give us some sense of how significant the model devi-
SA)

C (8) since A cannot be estim-
¢t

ation is. This paper finds A which minimizes

ated in levels.
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( S() |2
Kim (1996) shows that Measure A is a minimum bound for E C
Also, Measure A can be decomposed into variance and mean of '(g) ! (¥):

T_SW) S 5@ e
C [(5)} Var L L@ +\E c 9

The failure of the model can be characterized not only in terms of its variations
but also its levels. Even when the deviation has a big level with small vanations,
measure A can detect the deviation while the past literature would have missed it.
The decomposition can also indicate how slow the deviation process is.

The signal extraction approach has three advantages over the past literature
such as Campbell and Mankiw (1989, 1990, 1991), Flavin (1981, 1985) and Hay-
ashi (1982). First, the signal extraction approach finds A in levels whereas the
past literature estimates A in changes. Although (2.6) can be estimated in changes
by instrumental variables, the estimates may be misleading since estimating in
changes misses a slow moving deviation. Second, our approach tests all the test-
able implications of the excess sensitivity of consumption hypothesis whereas the
past literature examines only one specific implication. For example, (2.6) does not
imply (2.1). Third, the past literature does not test (2.6) as the null hypothesis as
opposed to the alternative hypothesis. In particular, A could become insignificant
if other variables are included on the right hand side of (2.6). We test (2.1) as the
null hypothesis against all the possible alternative hypotheses.

Campbell and Mankiw (1989, 1990, 1991) build a model similar to the above
economy except that they assume the first group receives a fixed share of total
income, not total labor income. They derive

AC=p+2AY. + 0 - Ve, (2.7)

and reconcile the rejection of the PIH with the claim that 35 - 65 percent of age-
nts consume their current income, not permanent income. They estimate A with
instrumental variables, find A # 0, and reject the PIH with nondurable consump-
tion. Flavin (1981) also finds A = 0.355 in (2.7). Since she uses nondurable con-
sumption and the ratio of nondurable consumption to total consumption is 0.45,
she claims it is significant departure from the PIH. Hall and Mishkin (1982) tind
similar conclusions with micro data. Hayashi (1982) assumes that the discount
rate for the future labor income is not equal to the rate of return from nonhum-
an wealth due to the risk premium. He accepts the PIH if consumption is based
on the expenditures of nondurables and services and imputed service flows from
consumer durables; he rejects the PIH if consumption includes expenditures on
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consumer durables and excludes service flows from consumer durables.

For purposes of comparison, this paper uses the seasonally adjusted quarterly
data (in 1972 dollars ) for the period 1953:2 -1984:4 from Blinder and Deaton
(1985). Blinder and Deaton make several adjustments to the National Income
and Product Accounts (NIPA) and break down real disposal income into the
capital and labor components. All the series are on a real per capita basis. See
Blinder and Deaton for a detailed description. This paper uses only consumption
of nondurables and services, assuming that the agent’s utility function is separ-
able between durable goods and nondurable goods. Therefore, consumption of
nondurables and services can be analyzed separately from durable consumption.
Since A is the fraction of agents who consume current income, we need to scale
consumption of nondurables and services by the mean ratio of total consumption
to consumption of nondurables and services, which is 1.2737 in our data set.”’

This paper sets the sample range from 1954:3 to 1984:4 and sets —1?1-7 = 0.99 as

Campbell (1987). This corresponds to 4.04 percent on an annual basis. The test
results are robust to the reasonable value of interest rates as Campbell finds.

The data is exponentially detrended throughout this section. For the represen-
tative agent model to make any sense, the data has to be detrended since the rep-
resentative agent model does not address the issue of growth when the discount
rate is equal to the interest rate. Even with growth in labor income, the represen-
tative agent model dictates that consumption should be a random walk without a
drift under the PIH. The consumption data simply rejects a random walk with-
out a drift if we do not detrend it. On the other hand, detrending may cause er-
roneous inferences, as Mankiw and Shapiro (1985) show that erroneous detrend-
ing will lead to excessive rejection of the PIH when the data contains a unit root.
The erroneous inferences would, however, lead to higher deviation estimates than
the true deviation in our framework and would make our estimates more con-
servative.

{c* 1., needs to be constructed from the finite observable data series. As Shil-
ler (1981) calculates P, (2.2) implies

i) =ﬁ;c’t+, W + Y - l—ir Yo + =00 - ﬁ;f

v !

Let ¢ represents a terminal value which this paper sets equal to the endpoint of
the series. Then {c%}i,) can be constructed recursively by (2.8). Kim's (1996)

6 Using the ratio of the mean of total consumption to the mean of consumption of nondurables
and services, which is 1.2786, we obtain similar results and omit them here.
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Monte Carlo simulations show that the finite sample problem for the use of the
terminal value which Flavin (1983) and Kleidon (1986) point out does not cause
a significant problem in this procedure.

For 0 < A < 1, (2.5) is regressed onto —yé 'Z[,
orts the results for lag 5 which is chosen by Akaike's information criterion. The
second and third columns present Measure A and Measure B. The minimum de-
viation is 1.72 % at A = 0.5 with Measure A, and 1.40 % at A = 0.6 with Meas-
ure B.” We believe that these deviations are small enough to be negligible, con-
sidering numerous assumptions and simplifications we made for the sake of trac-
tability of the model. We argue that the excess sensitivity of consumption hy-
pothesis tracks the US data very well. These are also comparable to the past
estimates for A. The Keynesian consumption hypothesis with A = 1.0 has devia-
tions of 2.84% with Measure A and 2.41% with Measure B. The PIH with A=0
has deviations of 3.22% with Measure A and 2.60% with Measure B. Although
we do not claim that the Keynesian consumption hypothesis fits the US data bet-
ter than the PIH, our results definitely suggest that consumption is more sensitive
to current income than the PIH implies. The fourth and fifth columns present the
mean-variance decomposition of the deviation. Deviation results mostly from its
variations with lower A while deviation results more from its levels with higher A.
The sixth column presents the X* statistics of excluding all regressors, using the
Newey and West’s (1987) heteroskedasticity autocorrelation consistent covariance
matrix estimator. They are all significant at 1% level. In other words, if we used
standard statistics, we would have rejected all the model even if their deviations
are very small. That is why we need to measure deviation rather than simply ac-
cept or reject the model.

Note that this section describes tests of whether consumption is too sensitive
to current income, not of whether some fraction of agents are liquidity con-
strained or myopic. Although it may be plausible to argue that consumption is
more sensitive to current income since agents are liquidity constrained, a formal
model is needed to link the two. Flavin (1985) estimates

for lags 0 to S. Table 1 rep-

AG=pu+AAY, + (1-Ne + YAz,

where z, is unemployment and a proxy for the presence of liquidity constraints.
She finds that by including z, the estimate of A becomes insignificant, and con-
cludes that agents are not myopic, but liquidity constrained. Kim (1995) also

7 Although this paper does not claim that A = 0.5 (Measure A =1.72%) is statistically better than,
for example, A = 0.7 (Measure A =1.87%), these deviation estimates provide us with measures as to
how good or bad the hypothesis fits the data.
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[Table 1] Measuring Deviations in the Excess Sensitivity of Consumption

A E[I—S'Ctt(é)] g 0 | w2 ol|(d2 o)y »
0.0 0.0260 0.0322 0.0010 0.0000 429349
0.1 0.0230 0.0281 0.0008 0.0000 36.9485
0.2 0.0204 0.0243 0.0006 0.0000 31.6517
0.3 0.0180 0.0210 0.0004 0.0000 27.4043
0.4 0.0158 0.0185 0.0003 0.0000 24.6876
0.5 0.0142 0.0172 0.0002 0.0001 24.1358
0.6 0.0140 0.0173 0.0002 0.0001 26.5713
0.7 0.0157 0.0187 0.0001 0.0002 33.0356
0.8 0.0182 0.0213 0.0002 0.0003 44.8053
0.9 0.0210 0.0246 0.0002 0.0004 63.3775
1.0 0.0241 0.0284 0.0003 0.0005 90.4068

shows that consumption is too sensitive to current income because agents are lig-
uidity constrained not because agents are myopic. If agents are in fact liquidity
constrained, we should observe that more agents are liquidity constrained during
recessions whereas less agents are liquidity constrained during booms. Thus, we
should observe negative correlations between A, the fraction of agents who con-
sume current income, and output fluctuations. If agents are simply myopic, on
the other hand, the two variables should be independent. Kim (1995) finds that a
higher fraction of agents consume their current income during recessions.

. EXCESS SMOOTHNESS OF CONSUMPTION

Numerous authors such as Deaton (1987), Campbell and Deaton (1989),
West (1988) and Flavin (1993) have shown that consumption is too smooth to be
justified by the PIH. In other words, consumption does not respond enough to
new information on permanent income. Consumption is smooth not because the
PIH holds but because the PIH does not hold. The past excess smoothness of
consumption literature, however, has one major short-coming. The excess smoot-
hness of consumption holds only if labor income has a unit root, which is still a
controversial assumption. This section therefore presents an alternative excess
smoothness test which is free from the unit root assumption and shows that con-
sumption is in fact too smooth.

First, we resolve the dispute of whether the omitted information may have
caused consumption to be too smooth. Deaton (1987), Campbell and Deaton
(1989) and West (1988) show that consumption is too smooth to be justified by
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the PIH, assuming a unit root in the labor income series. Quah (1990), however,
presents an example where the omitted information causes econometricians to
conclude incorrectly that consumption is too smooth. He assumes that agents ob-
serve the permanent and transitory components in the labor income fluctuations.
If the labor income fluctuations have only permanent components, we know that
consumption is too smooth because all shocks become permanent. If they have
only transitory components, on the other hand, we know that consumption is
not too smooth because all shocks are temporary and will die off. Quah, thus,
decomposes the labor income fluctuations into permanent and transitory compo-
nents in such a ratio that would generate a degree of smoothness which is con-
sistent with the PIH.

Quah (1990), however, is incorrect to claim that econometricians cannot re-
cover the underlying innovations since they are not fundamental. Quah uses in-
correct variables: Quah should have used either saving and labor income, or con-
sumption, labor income and capital income, but not consumption and labor in-
come since Lic.h(f) # L i(t) and Lia 4 () S Lic. sk () where /, is saving.
It is true, as Quah (1990) claims, that agents observe innovations that are not fu-
ndamental for the joint consumption-labor income process. If agents study the
joint process of {C, i, ¥} or {I, ¥}, however, they can observe innovations
which are fundamental. Since the VAR with consumption and labor income is
not invertible, Quah incorrectly claims that Campbell and Deaton are wrong.
The appendix shows that Quah uses incorrect variables and that the VAR with
consumption and capital income is, in fact, invertible. In other words, economet-
ricians can recover the underlying innovations.

The reason that Campbell and Deaton (1989) and Quah (1990) reach differ-
ent conclusions is that gap exists between theory and practice. Quah concludes
that consumption is not too smooth by specifying the very large ARIMA proces-
ses (about 200 MA lags) whereas Campbell and Deaton conclude that consump-
tion is too smooth by including one or five MA lags. Even if Campbell and Dea-
ton can recover the omitted information in theory, they cannot recover 200 MA
lags in practice since they can always find shorter MA lags which approximate
the true processes. That is why Campbell and Deaton fail to recover the true
model.

Our approach to testing the excess smoothness of consumption has three
advantages over the past literature. First, the data need not be detrended linearly
or exponentially since all the variables used are already stationary. For the rep-
resentative agent model to make any sense, the data has to be detrended since
the representative agent model does not address the issue of growth when the di-
scount rate is equal to the interest rate. Even with growth in labor income, con-
sumption should be a random walk without a drift under the PIH. The con-
sumption data simply rejects a random walk without a drift if we do not detrend
it. Detrending, however, may cause spurious inferences. This is the dilemma faced
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by past tests. Our approach escapes the dilemma of whether or not to detrend
the data. Second, we show that nondurable consumption is too smooth regard-
less of whether or not the labor income process has a unit root, which is the
main criticism of the excess smoothness of consumption literature. If labor in-
come has a unit root, shocks to current labor income become permanent, and
therefore, permanent income becomes more volatile. If labor income has no unit
roots, on the other hand, shocks to current labor income are only temporary,
and therefore, permanent income becomes less volatile. Thus, consumption may
appear too smooth compared to permanent income if we assume a unit root in
labor income. Third, the omitted information problem may not cause any prob-
lem in our approach. Flavin (1993) criticizes Campbell and Deaton (1989) in that
the omitted information may arise under some alternative hypothesis. Flavin
shows that the omitted information problem disappears only with the excess sen-
sitivity of consumption as a possible alternative hypothesis. Without restricting
the class of possible alternative hypotheses, our approach is free from the omitted
information problem.
Under the PIH, agents consume :

x

C’=yf+(1+r)z§(l+r)ﬁ(y”’|q)‘) G.1)

where the right hand side is the permanent income. Also, the budget constraint
for the agent is¥ :

Yo = A+ ¥ + r(y — C).

Define

o

ch"ylz-}_(1+7’),~‘§'(1+7')J/'*"' (3.2)

Note ¢% is not the perfect foresight consumption as P in LeRoy and Porter
(1981) and Shiller (1981) since consumption should be constant in perfect fore-
sight due to the first order condition: H C., | ®) = C. ¢ is simply the ex post
realization of C. ¢t — ¥/ would be a correct analogy to Pf. Under the PIH,

¢ =G+ (3.3)

where v, is the representative agent’s forecast error:v,,,(®,) = 0.
Divide (3.3) by total income ¥, to transform nonstationary series into station-

8 See Kim (1996) for a full description of the model.
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ary series :

— =4+ =
Y h7 iz
where 0 < & <1
Y
Proposition :
. . G ct C .
If the coefficient of the regression of — — 7 onto — is less than 0, con-
sumption is too smooth under the PIH.
Proof:
G _a__ v
W L7 87
Under the PIH,
a ! t !
Var | — | = Var Qﬁ-v— = Var(~g—)+ Var z ,
hZ Y M Y Y

since v, is orthogonal to all the information at time f{. Under the PIH, Var

v
( 7‘) can be computed :
(1

: lors
Var(-z—)= Var(— - Q)

Y Y Vi
Therefore,
c Lo
Var(—c’—) = Var(——~) - Var(— - Q)
B/ 7 Y 5]
Consumption is too smooth if
G Ct* Ct* C
Var | =\ Var | — | — Var | — — —=. .
( Vi ) ( t ) ( Vi Y ) 3.4

(3.4) is equivalent to
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Cov(ﬁ._, -gj
1< y: Cyl
var ()

The above ratio is a simply 1 — 7 in the following regression.

lord
_Ci__'-_—_a_{_'y__c_'_
Y B7 Y

+ u.

Thus, we can instead test if ¥ = 0. If ¥ { 0, then the average propensity to con-
sume is too smooth. Q E D.

{ct }L, is constructed as follows : (3.2) implies

-1 1 _r
d_l_i__rdﬂ_}_yf 1+7,J’f+1+1+7yn

where ¢ = (.. Table 2 rejects the null hypothesis of ¥ =0 against the alterna-
tive hypothesis ¥ { 0 at 1 percent. Thus, this paper concludes that nondurable
consumption seems to be too smooth. @ = 0 is also rejected, which suggests that

. . c
G is not the optimal forecast of — and therefore the PIH does not seem to

yl y:

hold. This paper finds that the average propensity of consumption is smoother
than the PIH dictates, without the unit root assumption in labor income.

[Table 2] Excess Smoothness Test

a Y
5.0440 ~5.6350
0.3164) (0.3397)

Standard errors are in parentheses.
V. CONCLUSION

We characterize the failure of the PIH in terms of excess sensitivity and ex-
cess smoothness. This paper relies on the signal extraction approach to compute
all the testable implications of the excess sensitivity of consumption. The signal
extraction approach examines whether the model is reasonable, not whether the
model is exactly correctly specified. The hypothesis of excess sensitivity of con-
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sumption to current income is tested as a null hypothesis as opposed to an alter-
native hypothesis. We indeed find that consumption is too sensitive to current in-
come. Also, this paper finds that consumption is too smooth whether or not the
labor income series has a unit root. This seemingly contradictory characteriza-
tions in fact point to the same phenomenon as Campbell and Deaton (1989) first
pointed out. They find little evidence to support that permanent income is sSmoo-
ther than current income. Consumption is smooth not because the PIH holds,
but because consumption adjusts slowly to new information in permanent in-
come. Since agents do not adjust to new information instantaneously, consump-
tion becomes more sensitive to current income. Therefore, the excess sensitivity
and the excess smoothness are two sides of the identical phenomenon.

The PIH and the Keynesian consumption hypothesis are not as far apart as
they are perceived. If labor income is a random walk, the PIH (3.1) becomes the
Keynesian consumption hypothesis: C; = y. If the liquidity constraint is very se-
vere, the PIH becomes very similar to the Keynesian consumption hypothesis.
Thus, even if agents are rational and forward looking, consumption may well fol-
low the Keynesian consumption hypothesis.

APPENDIX

‘This appendix shows that if econometricians’ information set includes { C, ¥,
¥} or {l, ¥}, they could recover the omitted information.

Consumption may appear too smooth with the omitted information problem
whether or not the labor income series has a unit root. Let ¢ be the orthogonal

information innovations to agents at time £, and & be the orthogonal information
innovations to econometricians at time £:

g= L{t) — L{t—1),
&= L) — L{t-1).
The true model is
AC =¢ (A1)

and implies Var(AC) = Var(el). Var(e) is, however, unknown, and Var(e)) is
substituted instead. Since West (1988) shows that Varle)) ) Var(e)), consumption
may appear too smooth with the omitted information: Var(A C) < Var(g).

Campbell and Deaton (1989), noting the omitted information problem, show
that (A.1) implies with projection argument,
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AC =¢ (A2)

Let L.(t) include C, y: and yi. Then, project (3.1) onto L,(f), and we can get

c=yf+(lir)£<l-}-r)lﬂyﬁ“lx’)' (A.3)

i=0

(A.3) implies (A.2). In other words, under the null hypothesis, A C, is a signalling
variable which correctly encapsulates the agents’s information set if econometric-
ians observe C, ¥ and ¥;.® Thus, they conclude that consumption is, in fact, too
smooth.

Quah (1990) formulates the first difference of labor income as:

Av= A(De + Q- D A{(L¢g.

where Af2) = 520 atzt # 0for |z]| <1, a=1, ¢ is serially uncorrelated, and

& ts the permanent component and ¢ is the transitory component. It implies

8G= ()i + (1 - 1) A ()

147 | 1+7
and
CAD-A ()
_ (4 147 |
Ay = 1+7» L{ 1 &
1+7» L
;| 0o DAWD -~ (1) Al
+ TF L Js?.
4 |
1+ L

9 Campbell and Deaton use saving and labor income instead. As Campbell (1987) shows, (3.1)
implies saving for a rainy day :

= - E( 1_1_7, )iE(AJ/f+i| O;).

i=0

Project the above equation onto L,(¢) where L,(f) includes /; and ¥ Then it becomes
L= - Z( 1_}_7 )i EAJ}AH’:I X)).

i=0

That implies
L= 4Dl = A= (T ) T (7o) (B X0 = Bsfai| Xl

i=0

Thus, /, and ¥, are signalling variables if econometricians observe /, and ..
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The determinant of the matrix moving average polynomial is

Del(z) =

A )00 Aldy) A0 () ]
i I ,

- 1+r

and the inside of the bracket is —8— when z = ] + . Thus, using the L’'Hopitals

rule, the inside of the bracket becomes

“ADA (T ) 1D ADA (T A A (1 )

1+7 ) 1+

and does not seem to vanish at z = ] + . Thus, VAR with consumption and

capital income is invertible and, in theory, the underlying innovation can be rec-
overed from consumption and capital income. Campbell and Deaton are correct
to assert that consumption or saving is the signalling variable for the omitted in-
formation.
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