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Abstract

This paper exploits a natural experiment provided by the pattern of
payroll taxation in the U.S. to test whether household consumption responds
to predictable changes in after-tax income. Social Security taxes are withheld
from individual paychecks until an annual contribution limit is reached, at
which point take-home pay rises for the remainder of the calendar year.
Using a set of statutory rate increases as well as this source of variation,
the elasticity of nondurable consumption with respect to after-tax income
is found to be 0.5 over three-month intervals. 1 find little evidence for or
against the hypothesis that households with fewer liquid assets respond more
to these income changes. However, consistent with some models of bounded
rationality, the violations of consumption smoothing are most pronounced
for semi-durable goods.
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for financial support. Further thanks are due to Olivier Blanchard, Ricardo Caballero, Charles
Fleischman, Jonathan Gruber, Jerry Hausman, Steve Pischke, James Poterba, Joel Slemrod,
Nicholas Souleles and seminar participants at M.I.T., Columbia, Princeton, Harvard, Yale and
Stanford. Errors remain the responsibility of the author.
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1. Introduction

This paper evaluates the key implication of rational expectations and the basic
Life Cycle/Permanent Income Hypothesis (LCH/PIH): that predictable changes in
income should have no effect on the growth rate of consumption expenditures, and
only new information should lead consumers to revise consumption behavior.! This
implication is important for understanding the effectiveness and optimal timing of
fiscal policy, the causes and propagation of business cycles, and the effects of income
fluctuations on the growth rate of the economy. As is well known, to the extent
that the basic LCH/PIH fails to hold, predictable changes in taxes can have real
effects on consumption and investment, and government debt policy may affect
national savings and possibly growth rates.

Using household-level consumption data from the Consumer Expenditure Sur-
vey (CEX), I examine whether expenditures on consumption increase contempo-
raneously with predictable changes in Social Security tax rates.? Individuals with
wage and salary income earned in the United States are subject to Social Security
tax withholding of around seven percent of their gross pay up to an annual maxi-
mum income level. Social Security tax rates provide two sources of variation. First,
there have been a series of pre-announced tax rate increases in the 1980’s which
have affected all wage and salary earners. Since the share of after-tax labor income
in total income differs across households and since some individuals are not sub-
ject to Social Security tax withholding, these changes produce different percentage
changes in income for different households. Second, when an individual’s income
earned in a calendar year reaches the maximum taxable amount, that individual’s
take-home pay increases because Social Security taxes are no longer withheld from
his or her paycheck. In January of the following year, when withholding begins
again, take-home pay falls again. Table 1.1 shows the rates and caps for the sample
period of 1980 to 1993.

Under the null hypothesis, household consumption should not respond to these
changes in tax rates since they are expected. The small changes in tax rates are
legislated and announced well ahead of time. High-income individuals who hit
the tax cap generally see this fluctuation in their after-tax wages annually, and,
after 1982, the changes in the tax cap attempt to adjust the cap for average wage
growth.? In the CEX, the average annual wage and salary income among heads of
households who hit the tax cap is $52, 385. In the middle year of my sample, 1986,

'As T discuss in Section 2, the theory predicts smoothing in expected marginal utility— of-
ten called Hall’s Martingale hypothesis— which does not generally imply smoothing of expected
consumption, which I refer to as the basic LCH/PIH.

2T am indebted to Joel Slemrod for originally pointing me to the Social Security tax cap as a
nice test of the basic LCH/PIH.

3Begining in 1982, the maximum contribution was adjusted upward automatically based on
the average annual percent wage change and then rounded to the nearest figure divisible by
$300. From 1990 to 1992 this transition rule was accelerated because previous adjustments had
ignored non-wage and deferred compensation which had been growing more rapidly than wage
compensation.



Table 1.1: THE SOCIAL SECURITY TAX STRUCTURE, 1980-1993

TAX RATE MAXIMUM ANNUAL MAXIMUM ANNUAL
YEAR (PERCENT) CONTRIBUTION PER EARNER TAXABLE EARNINGS

1980 6.13 1,588 25,900
1981 6.65 1,975 29,700
1982 6.70 2,171 32,400
1983 6.70 2,392 35,700
1984* 6.70 2,933 37,800
1985 7.05 2,792 39,600
1986 7.15 3,003 42,000
1987 7.15 3,132 43,800
1988 7.51 3,380 45,000
1989 7.51 3,605 48,000
1990 7.65 3,924 51,300
1991

OASDI: 6.20 3,311 53,400

HI: 1.45 1,812 125,000
1992

OASDI: 6.20 3,441 99,500

HI: 1.45 1,888 130,200
1993

OASDI: 6.20 3,571 57,600

HI: 1.45 1,958 135,000

* The tax rate in 1984 includes the tax credit.
Data refers to OASDI and HI except where noted. Source: Social Security Administration
(1990) Tables 2.A3, 2.A4, and 2.A5 and The Social Security Bulletin, (January, 1993).

a person with this wage income would have a $312 temporary increase in monthly
after-tax income from mid-October until the end of December. The Social Security
tax system thus provides a pseudo-natural experiment to quantify consumption
responses to predictable changes in income.

I find that households change their consumption expenditures in response to
the predictable fluctuations in income induced by the Social Security tax system.
An expected, one percent increase in after-tax income in a three month interval
increases nondurable consumption expenditures by around half of a percent. While
not statistically significant, similar (but more volatile) point estimates are obtained
when identification is derived from the differences in behavior between a treatment
group of earners who have Social Security taxes withheld from their paychecks and
a control group of earners who do not. Thus consumption smoothing is rejected.

What alternative model might account for this behavior? If some fraction of



households either are liquidity constrained or behave as “buffer-stock” consumers,
then households with few assets should show the strongest violations of consump-
tion smoothing. Unfortunately, the test and data provide little evidence as to
whether families with less cash-on-hand react more to expected changes in in-
come, although there is evidence that young households, who are more likely to be
constrained or buffer-stock agents, do react more strongly to these predictable in-
come changes. I find that, consistent with some models of bounded-rationality, the
strongest violations of consumption smoothing are found for semi-durable items—
that is for subcategories of consumption in which households can substitute pur-
chases across time with little utility loss and for which purchases generally do not
employ credit. Finally, the point-estimate of the response of consumption is larger
than what would be consistent with a typically parameterized buffer-stock model
or with a model in which households are simply surprised by the income changes.

In part, this test uncovers strong violations of consumption smoothing because
it improves on most previous household-level tests.* It does so in four main ways.
First, the income changes caused by Social Security withholding are calculated at
the household-level and are exogenous to the household. The predicable change
in income is thus not highly correlated with labor supply effects or (group-level)
family size movements. Such a correlation reduces the power of many previous
tests. Second, the predictable changes in income are large and easily identifiable.
Income changes due to the tax cap are around nine percent of net income. Mea-
surement error in the income change is relatively small because the income change
is calculated from the level of individual labor income, not the change in income.
Third, the Consumer Expenditure Survey provides comprehensive data on many
different types of consumption expenditures at the household level. Previous mi-
croeconomic studies often have had to make do with food consumption as the only
measure of nondurable consumption. Finally, because this test has a large time-
series dimension (167 three-month periods) and individual-level measures of change
in income (including a control group), it avoids the poor performance of tests using
short-panels with common measures of expected change in income, demonstrated
in Mariger and Shaw (1993).

In part, however, this test asks a different question than much of the previous
literature. Most importantly, this test is asks whether expenditures are smoothed
across 3-month periods. Most previous tests have employed annual data and often
identified expected income changes from either lower-frequency life-cycle move-
ments or cross-sectional differences in income growth. It is quite possible, and
indeed consistent with the model of bounded rationality discussed subsequently,
that consumption expenditures are poorly smoothed across income fluctuations at
3-month intervals but are well smoothed at lower-frequencies.

Two final characteristics of this test are worthy of note. First, if one is con-
cerned with estimating the effect of fiscal policy, this test yields a key elasticity of
interest: the extent to which current desired spending changes in response to an ex-

4Section 3 discusses these points and the previous literature in more detail.



pected, tax-driven change in income.? The distinction between tax-driven changes
in income and other changes is important once the basic LCH/PIH is rejected, since
some alternative theories of consumption behavior suggest that the source of the
expected increase in part determines the magnitude of the consumption response.
Second, while the dataset is representative of the entire U.S. population, the Social
Security experiment relies more heavily on high-income households. Many previous
studies have focussed on groups, such as union workers or the elderly, for which
liquidity constraints are more likely to be important than for the general popula-
tion. This test leans more heavily on high-income individuals who are continuously
employed, a group that is less likely than average to be liquidity constrained, but
also a group that has a high value of time.

The next section presents the basic LCH/PIH. Section 3 contains a brief critical
review of previous empirical research on consumption smoothing. In section 4, the
data is described, and in section 5 the test presented. Section 6 tests consumption
smoothing and analyzes the robustness of the test. In section 7, I discuss and
test alternative models of consumption behavior, while the final section concludes.
Appendix A provides the details of the data and variable construction.

2. Consumption Smoothing

The starting point for most modern studies of consumption is the following canoni-
cal model of consumer optimization. Households choose consumption expenditures
to maximize utility subject to a lifetime budget constraint:

T
Mazx Es Zﬂt_su(Kt)V(Zt) + 6T+1_SV(KT+1, AT_|_1, ZT+1) (2 1)
ST At—l—l = Rt(At + (1 — Tt)Y;g — Ct) (2 2)
Kt = (1 — 6)Kt_1 + ¢ (2 3)
AT+1 2 0, AS, K5 given (2 4)

where F is the expectations operator conditional on all information available at
time s; ( is the discount factor; c¢; represents real expenditure onconsumption
goods; K is the real stock of consumption goods which differs from c¢ only to
the extent that some consumption goods are durable, storable or provide last-
ing utility;% & € (0,1] is the depreciation rate of consumption goods; wu(-) is
an intertemporally-separable felicity function which is stable through time, in-
creasing and concave; z; contains variables such as family size or taste shocks

5Two caveats are in order. First, since this test is a reduced form test, this elasticity should
only be taken to apply to similar tax changes. Most importantly, much larger income changes
may well have much smaller elasticities. Secondly, the tax—cap-induced changes in income are
effectively lump-sum. Changes in tax rates will have additional labor subsitution effects which
will likely alter consumption behavior.

6When the depreciation rate is one, this is the cannonical model of nondurable consumption
choice (Hall 1978); when the depreciation rate is less than one, the model is the standard model
of optimal choice of durable expenditures (Mankiw 1982).
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which change marginal utility (through the function v(-)); A; is household as-
sets; R; is the gross after-tax real interest rate; Y; is stochastic labor income;’ T,
is the Social Security tax rate on labor income; and finally V'(-,-) captures the
value of assets left at death in the form of bequests. Households are not allowed
to die with negative assets. When V = 0, equations (2.1)-(2.4) represent the
life-cycle hypothesis. When individuals live S years and V (K11, Ari1,2741) =
ZtT:qu B (K v(%) + BV (Kry1, Arysit, 2r4s.1), these equations represent
the permanent income hypothesis (with occasional positive asset restrictions).
Prior to the last period of life, the Euler equation for the problem is:

W (K)v(z) = BRE, W' (Kis)v(z41)] - (2.5)

This equation implies that households seek to equate marginal utility across time,
with possible fluctuations due both to changes in the relative price of consumption
across periods, Ry, and to changes in variables that shift marginal utility, such as
family size, z;.

Under rational expectations, if z; is constant and the interest rate equals the
discount rate, equation (2.5) implies that marginal utility follows a Martingale
process. Since households plan to equate marginal utility today and tomorrow,
any ex post difference between marginal utility today and tomorrow must be due
to information not available today. That is, u/(K¢y1) = v/ (Ky) + €441, where the
innovation at time t+1 is orthogonal to all information available to the households
at time ¢.® To derive an estimable Euler equation, it is typically assumed that: a)
the consumption expenditures being examined are not durable or storable and do
not provide lasting utility; b) the utility function is of the constant relative risk
aversion (CRRA) form; c) that consumption is log-normally distributed; and d)
211 is known at time ¢. In this case the Euler equation becomes:

Aln(ciyq) = ocln(BRy) +oln (Viz't;)l)) + gEtVar (Aln(ci1)) + €1 (2.6)
t

where o is the intertemporal elasticity of substitution, p is the coefficient of relative

risk aversion, and €11 = In(cy, 1) — Fy[ln(cgyq)].?

A large body of literature has proceeded under the assumption that the ex-
pected variance of the log of consumption is orthogonal to information available at
time t. In this case, after conditioning on the real interest rate and variables which
plausibly alter the marginal utility of consumption over the life cycle, equation
(2.6) implies that the percent change in consumption should be uncorrelated with
any variables dated t or earlier. This paper refers to this as the key implication

"Following convention, time ¢ variables are assumed known when the household chooses con-
sumption in .

In his seminal paper, Hall (1978) derives this result when § = 1 and shows that, if in
addition the utility function is quadratic, then equation (2.5) implies that consumption follows a
Martingale process and ciy1 = ¢t + €¢41.

9Under these assumptions p = % Alternatively, a similar Euler equation can be derived as a
Taylor approximation to (2.5). See Dynan (1993).



of the basic LCH/PIH and to the following equation as the linear consumption
Euler equation:

Aln(cq1) = ocln(BR;) +oln (ﬁ?:?) + €41, (2.7)

where the variance term has simply been added to the error term. Parsimony is the
essence of modelling, and many insights can be drawn, especially at the aggregate
level, from the assumption that the linear Euler equation is true at the household
level. Further, to date the empirical evidence rejecting the basic LCH/PIH as a
reasonable approximation to reality is not overwhelming. Given that the basic
Euler equation is both highly useful and widely used, whether it is approximately
true or not is a crucial issue in the study of consumer behavior.

If one estimates equation (2.7) and variables known as of time ¢ do not enter
significantly, then the coefficient on the real interest rate provides an estimate of
the intertemporal elasticity of consumption, and this and the constant yield an
estimate of the discount rate.

Most previous studies choose to test whether expected changes in household
income have predictive power for changes in consumption in equation (2.7). One
reason to test expected income is historical: prior to Hall (1978), economists gen-
erally modelled consumption as a function of current and past income and made
no formal distinction between expected and unexpected changes in income. In
addition, however, testing whether expected income growth is correlated with con-
sumption growth allows one to evaluate the economic importance of the rejection
and to assess what alternative hypothesis might be causing the failure. For this
second reason, I remain in this tradition and test equation (2.7) by including a
measure of the change in after-tax income due to individual-specific changes in
Social Security tax rates.

3. A Brief History of Excess Sensitivity Tests

This section motivates the current study by clarifying its strengths relative to
the previous literature. For more comprehensive reviews see Deaton (1992) and
Browning and Lusardi (1996).

The main methodology for testing the basic LCH/PIH at the household level
was pioneered by Hall and Mishkin (1982) and Shapiro (1984). The strategy con-
sists of using the Panel Study of Income Dynamics (PSID) to examine whether
consumption responds to expected changes in income.!” There are two main weak-
nesses with this line of attack.

First, the only measure of consumption in the PSID is “usual weekly” food
consumption, which is likely both to be a very noisy measure of consumption and
to have a lower elasticity than many other types of consumption, since a certain

10Hall and Mishkin (1982) test more than just this, but this correlation was the main violation
they uncovered.



amount of food consumption is necessary. The specific question used in the PSID
survey does not clearly delineate whether the “usual week” is usual for the time of
the interview or for the previous calendar year, to which many questions (and the
previous survey question) refer. The methodology has been extended by Altonji
and Siow (1987), Zeldes (1989a), Runkle (1991), Campbell (1987) and Japelli,
Pischke and Souleles (1995), and there is no consensus among these papers as to
whether the linear Euler equation is rejected by the data.

In response to the problems with food consumption, recent research has turned
to using the Consumer Expenditure Survey (CEX) which contains much better
information on household-level consumption. Using a similar technique, Attana-
sio and Weber (1995) find evidence that the linear Euler equation is violated and
evidence that it is not.!! Lusardi (1996) uses a two-sample instrumental variables
procedure to match the higher-quality income data from the PSID with consump-
tion data from the CEX. This yields a more powerful test than use of either dataset
alone, and she rejects the Martingale hypothesis.

However, these tests still suffer from a second set of weaknesses related to
the construction of “expected” income. First, it is difficult to construct quality
measures of expected income growth that are not highly correlated with marginal
utility shifters. Expected changes in income are usually measured by predicting
the change in income using predetermined variables such as education, occupa-
tion, industry, and age.!?> Thus, in part, these studies are examining whether the
age-profile of consumption tracks the age-profile of income.!® Since the income
profile has a hump-shape over the life cycle which is similar to the shapes of mar-
ginal utility shifters such as family size and labor supply, it is difficult to separate
the relative roles of these variables in causing the hump-shape of consumption
over the life cycle. Second, if there are permanent unexpected shocks to the age
profile of earnings, then consumption should track these changes. The outlined
procedure would include these changes in its measure of expected income change,
and thus incorrectly reject the linear Euler equation. Third, most individual in-
come movements are caused by idiosyncratic sources which are not predictable
from information about an individual’s age, occupation, education, etc. While
the instruments employed in these studies do a reasonable job of predicting labor
income, the studies employ a large set of instruments.!* Instrumental variables

11 Attanasio and Weber (1995) in Table 4 show that expected income growth predicts food con-
sumption growth. The paper shows that when expected change in other nondurable consumption
is included as an independent variable, it has a positive coeflicient and the coefficient on expected
labor income remains positive but becomes statistically insignificant. In contrast to the authors,
I interpret this as demonstrating that predictable movements in consumption are correlated with
predictable movements in income.

12 Attanasio and Weber (1995) do not use industry, occupation, or education, but instead use
age and lagged changes in consumption, family size, income and aggregate variables.

I3 These tests tests are thus low-frequency tests, and do not deal with the issue as to whether
consumption tracks income over quarterly intervals.

M usardi (1996) reports an R? of around 0.01 when predicting income in the PSID. Attanasio
and Weber (1995) have an R? of 0.24 in their first stage prediction of labor income using 21



estimation with weak instruments can have large finite-sample biases even in large
finite samples.'

Fourth, preference parameters may in part determine which occupation, edu-
cation and industry groups individuals select into, and these same parameters also
determine the growth rate of consumption. This again could lead to spurious re-
sults.!Y Finally, as Mariger and Shaw (1993) have emphasized, the Euler equation
provides a testable restriction on the time-series moments of consumption changes
for each individual household. Since aggregate shocks may affect households dif-
ferentially, cross-sectional moments cannot be used to consistently test the Euler
equation.

In response to this set of critiques, several recent studies have turned to quasi
natural experiments to identify households which experience idiosyncratic, ex-
pected fluctuations in income, and the evidence that expected income growth pre-
dicts consumption growth is building, but is not conclusive.!” Shea (1995) exploits
union contracts which cover several years and include publicly-known provisions for
wage growth. Using PSID data, the paper finds an elasticity of food consumption
with respect to these expected increases in wages around one.'® Souleles (1995),
in research contemporaneous with the present study and also using the CEX, finds
that household consumption increases when and shortly after households receive
their known Federal income tax refunds. Third, chapter 1 of Hayashi (1997) us-
ing surveys of household-level income expectations, estimates an elasticity of food
consumption with respect to expected changes in income of 0.10 for Japanese
households. The common weaknesses of these three papers is the short effective
time horizon.!” Finally, Paxson (1992) demonstrates that seasonal fluctuations in
income due to different seasonal harvest times are well smoothed by agricultural
households in Thailand.?

The current test avoids most of both sets of problems. I use detailed and rel-
atively accurate consumption data from the Consumer Expenditure Survey. The
experiment provided by the Social Security tax system yields a test with large,
easily-measurable, changes in income which are exogenous to labor supply and
family size. There is a large time horizon (168 months) and households which

instruments and with 288 observations on cohort data. Since the cohort techniques already
effectively average the data, the true R? of the first stage regression is much smaller. The CEX
is likely to have a sightly worse fit in the first stage due to the lower quality of the income data.

15See Bound, Jaeger and Baker (1995).

16For example, high education groups tend to have steeper income growth. If patient people
get higher levels of education, then because patient people have higher consumption growth,
consumption will seem to track expected changes in income.

1"Deaton (1992), in his survey book on consumption, summarizes the micro evidence against
the basic PTH as, “weaker and less transparent than in the aggregate data” (p.160).

18 This finding is statistically significant at the 10% level for the entire sample, and at the 5%
level for some subsamples.

980uleles (1995) exploits a 11 year period of annual payments that vary across households.

20This finding is consistent with the idea that consumption is smoothed well when the utility
costs to not doing so are large. That is, it is not inconsistent with lack of consumption smoothing
when small utility losses are involved.



plausibly would be affected quite similarly by aggregate shocks hit the tax cap
in different months and/or fall into different treatment/control groups. Section 6
deals in detail with the robustness of the findings to these and other critiques.

4. The Consumer Expenditure Survey

The data employed are from the Family, Member, and Detailed Expenditure files
of the Consumer Expenditure Surveys(CEX) for the years 1980 to 1993. The CEX
is structured as a rotating panel of households. Each household is interviewed 5
times. In the first interview the CEX procedures are explained to the members
of the household and they are asked to keep track of their expenditures for future
interviews. Demographic information is collected and a population weight assigned
to the household. This weight is the only data released from the first interview.
Each household is subsequently interviewed four more times, once every three
months. In each of these interviews, detailed consumption expenditure information
is collected on the past three months’ expenditures. In each family’s second and
fifth interviews, a more detailed set of demographic and income information is
collected. In these interviews, the family reports its pre-tax and post-tax income
over the previous 12 months. In the fifth interview, each household is asked about
its holdings of several categories of liquid assets and how much these holdings have
changed over the past 12 months (i.e. since immediately prior to the start of their
consumption reporting).

Families rotate into and out of the Survey, so that new households are being
added every month. The Survey interviews about 1,500 households each month,
and only about half of households contribute a complete one-year panel of four
consumption observations each covering three months. Data on families and in-
dividual members are extracted and merged to make an unbalanced, overlapping
panel of households covering January, 1980 to November, 1993. Any family which
is missing the second interview reports of family size or age of reference person is
dropped.?! Households are also dropped if before-tax household income or after-
tax household income in the second interview is topcoded, incomplete or missing.
Differenced observations are dropped if nondurable consumption changes by more
than 100%.22

Nondurable consumption is the sum of expenditures on the following categories
of goods: food, excluding food as pay and school meals; alcohol; house-furnishings
and equipment excluding furniture, major appliances, and floor coverings; apparel
and services; transportation excluding new and used vehicle spending and financ-
ing; entertainment; personal care; reading; and tobacco and smoking.

2IThe reference person in the CEX is defined as the person who is most responsible for paying
the bills. This person is then interviewed, as he or she is probably the most knowledgable about
household expenditures.

221 use other cuts when using other dependent variables. The results do not change much if
outliers are not excluded. See section 6.



Table 4.1: SAMPLE STATISTICS

STANDARD PERCENT OF
MONTHLY LEVELS MEAN  DEVIATION ToOTAL CONS.
TorAL CONSUMPTION 1,436 1233 100
NODURABLE CONSUMPTION 819 637 o7
NON-GIFT CONSUMPTION
TOTAL 1401 1205 98
NONDURABLE 794 612 55
Foop+ALcoHOL 320 223 22
APPAREL+SERVICES 111 154 8
ENTERTAIN.+PERSONAL CARE 142 243 10
FaMILy Size 2.64 1.54
AGE 46.4 17.5
HEAD LABOR INCOME 1,242 1,386 86
AFTER-TAX FAMILY INCOME 1,994 1,623 139
BEFORE-TAX FAMILY INCOME 2,191 1,808 153
FirsT DIFFERENCES
NONDURABLE CONSUMPTION —0.003 0.384
NON-GIFT NONDUR. CONS. —0.004 0.379
AT 0.000 0.006
SUBSAMPLE: HEAD OR SPOUSE
HiTs Soc SeEc CAap; N=3522 MEAN S.D. MAX
MonNTHS Soc SEC COVERS (HEAD) || 9.38 1.87 12
HEAD LABOR INCOME (ANNUAL) 52,385 18,946 100, 000
AT —0.001 0.021 0.10

Based on sample for non-gift nondurable consumption regressions. Total consumption ex-
cludes expenditures on mortgages, health care, pensions, education, and cash contributions.
Average levels are across households except family size and age which are across observations.

The crucial variable for the test is the change in the share of after-tax income
paid in Social Security taxes, A7**. This is constructed as the first difference of:

TSS—ZQJi< raY; )D 1)
S \1 -7V v .
where 4 indexes individuals and r months in an interview period; 7, is the aver-
age household tax rate; Y; and Y}, are individual and household pre-tax income
respectively; and 74, is the statutory Social Security tax rate in that month. D*®
is a variable which equals 1 if the individual has not hit the tax cap; a fraction
representing the fraction of the month the individual pays Social Security if the
individual hits the tax cap during the month; and equals 0 otherwise. All vari-
ables except D“? are calculated from information given in the second interview
pertaining to the 12 months prior to the second interview. To construct the best

10



possible measure of when an individual hits the tax cap, D°? is calculated from
the retrospective labor income variable from the final interview.?

Finally, based on an individual’s employment history, occupation, industry,
reported Social Security contributions, and retirement plan payments, 7°¢ is set
to zero for any individual who might not be paying Social Security taxes. More
details are provided in section 6 and in Appendix A.

Table 4.1 presents some summary statistics on the sample. There are 146, 737
total observations (NT') on 62,591 total households (N) in the sample. 35,665
households contribute a full 3 differenced observations; 12,816 contribute only 2
differenced observations; and 14,110 contribute only one.

5. The Test of the Basic LCH/PIH

As discussed in the introduction, I test the linear Euler equation by examining
whether household consumption rises when any individual earner in a household
undergoes a change in his or her Social Security tax rate. The following empirical
specification of the linear Euler equation is employed:

Aln(cpi1) = arzn + AT + agmy + Y + €pern (5.1)

where h indexes households; m is a complete set of month dummies; y is a com-
plete set of year dummies less one; z contains a second-order polynomial in family
size and a fourth-order polynomial in age that capture the fact that household
consumption is generally not flat over the life cycle.?* Finally, A7% is the change
in the fraction of household after-tax income which is paid in Social Security taxes.
According to the basic LCH/PIH, as should equal zero.

Three points about equation (5.1) are worth emphasizing. First, estimating
the equation in first differences removes any household-specific effects. If these
effects were not removed, a negative relationship between Social Security taxes and
consumption might simply be due to the fact that only high-income households
hit the cap and high-income households are more likely to have high levels of
consumption.

Second, the regression includes a complete set of month effects.?’ Without the
month dummies, it would be possible that the rise in consumption which occurs
at the end of the calendar year would be attributed to the tax variable, which, on

23 Consequently, D°? uses information not available to the household when consumption de-
cisions are made. Although it is unlikely that the month in which an individual hits the cap is
systematically correlated with income shocks during the survey, it is technically possible. Thus I
check the robustness of the results to calculating D*? based on the individual salary report from
the second interview instead.

24The age polynomial and the time dummies will also pick up cohort effects. This presents no
problem for inference about as but does imply that the year and time dummies should not be
interpreted structurally.

25Gince, as is discussed in the data section, individual observations are actually overlapping
three-month periods, the 12 month dummies actually each represent a three-month period.
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average, falls at the end of the calendar year. The month dummies however should
completely absorb this ‘Christmas’ effect.

Third, in addition to the month dummies, time dummies for years are included
in the regression. This allows the possibility that interest rates and other macro
shocks affect families’ consumption growth rates.

Equation (5.1) then has three sources of variation which identify the effect of
the changing tax rates on consumption. First, high-income households hit the
Social Security tax cap in different months, and 7% falls and after-tax income
rises.?® There is no variation along this dimension between December and January
when all households who hit the cap begin to pay Social Security payroll taxes
again. Second, for different households, Social Security taxes represent different
amounts of after-tax income. For example, a household with two earners in which
one earner hits the tax cap undergoes a smaller change in its after-tax income than
a household with only one earner in which that earner hits the cap.?” Finally, there
are small changes in the Social Security tax rate across calendar years, which, like
the tax caps, are public knowledge well in advance of their becoming affective. Thus
all households sometimes experience small changes in after-tax income between
December and January.?

6. Estimation and Results

Due largely to measurement error in the level of consumption, observations are
serially correlated within households. The first-order serial correlation is —0.4
while higher orders are insignificantly different from zero.?"

The first result in the first column of Table 6.1 reports the results of ordinary
least squares (OLS) estimation of equation (5.1). The point estimate implies that
when Social Security taxes paid fall by 10% of income (a typical amount when
the tax cap is hit), nondurable consumption rises by 5.4%. Reported standard
errors are consistent (as N — o0) in the face of arbitrary heteroskedasticity and

26 After 1992, the tax caps for OASDI and HI differ and so an individual can hit each cap at a
different times during a year.

2T As discussed in more detail in the next section, the payroll tax rate is adjusted from the
percent of gross labor income to the percent of after-tax family income using information reported
in the first interview about the retrospective 12 months.

28The next setion explores the consequences of focussing on different sources of identification.

29With no noise in the consumption data, time aggregation (aliasing) implies that change in
consumption should follow an M A(1) with a positive coefficient of 0.25. Under the assumptions
that consumption is truly a random walk and the measurement error is classical, observed first-
order serial correlation of —0.4 implies that 87 percent of the variance in observed change in
consumption is due to measurement error. Given that these are the best consumption data
available, it is not surprising that conclusive tests of the linear Euler equation are rare.
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Table 6.1: THE REACTION OF NONDURABLE CONSUMPTION

(1) (2) (3) (4)

MONTH & YEAR DUMMIES | TIME DUMMIES
DEPENDENT VARIABLE OLS FGLS OLS FGLS
%ANONDURABLE CONS. | —0.544 —0.494 —0.550 —0.515
NT= 146, 650 (0.171) (0.158) (0.171)  (0.159)
% ANONDURABLE
NoN-GIirT CONS. -0.461 —0.420 —0.468 —0.442
NT= 146,737 (0.173) (0.158) (0.173)  (0.158)

within-household serial correlation.®® The coefficient is statistically significant at

the 99% level.

One can also estimate equation (5.1) efficiently using a Feasible Generalized
Least Squares (FGLS) estimator.?! Assuming that the temporal variables capture
any cross-household correlation, the covariance matrix, €2, is specified as block
diagonal and the same across households. Each block ", the within-household
covariance matrix, is estimated nonparametrically as:

N

Oh — ar—1

Q'L] = N’L] Z €ni€nj
n=1

where 14, je(1,2,3) denote the elements of Q" N;; is the number of households for
which both the i** and j** change in consumption is observed, and e,; is household
n’s i™ OLS residual. As shown in the first row and the second column of Table 6.1,
FGLS estimation gives a slightly lower but still highly significant point estimate
of —0.494.

One could however remain skeptical on the grounds that the month and year
dummies might not fully capture the seasonal in consumption, caused in part by
Christmas. That is, consumption rises in November and December and declines
in January. If this “Christmas effect” were larger in years in which the Social
Security tax rate increased, this could lead to spuriously large coefficients. Put

30For OLS, standard errors are

(X'X) D Xnenel, Xa)(X'X) 7

n=1

where X is the full NT x K matrix of data, X,is the T;, x K matrix of data for a household,
and e, is the vector of OLS residuals for that household. These errors are also consistent in the
presence of household-specific random effects in first-differences (equation (5.1)).

31The FGLS procedure is efficient if the covariance matrix is correctly specified. The point
estimates remain consistent regardless.
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slightly differently, perhaps there are macroeconomic effects contemporaneous with
the January increases in the Social Security tax rate which cause consumption
to grow less in the six years of the increases than in the seven years without.
However, as reported in the last two columns of the first row of Table 6.1, when
a complete set of time dummies (164) are included in the regression instead of
month and year dummies the estimated coefficients actually rise. Further, one can
take steps to eliminate the effect of Christmas itself on the estimates. In the CEX
expenditure files, every expenditure which is a gift for someone not living in the
household is flagged. The second row of Table 6.1 reports the coefficient on the
Social Security tax variable when all such gift purchases are excluded from the
definition of consumption. The point estimates decline slightly and remain highly
significant, implying a 0.45 percent decline in nondurable consumption for every
one percent decline in after-tax income.*? This may not be a better estimate of the
true elasticity, however. It is possible that one of the more responsive categories of
consumption expenditure is the purchase of gifts for people outside the immediate
household. Nevertheless, the remainder of the paper excludes gift purchases from
all measures of consumption so that any possible bias is bias in favor of the null
hypothesis.?

Before exploring the sources of identification and robustness of this finding, I
pursue the possibility that measurement error in the Social Security tax variable
could be attenuating the coefficients in Table 6.1. The income data are not of
the quality of the income data in the PSID, for example.** However, in addition
to the income data employed so far, which are the individual’s reported earnings
over the past 12 months, each individual is also asked the amount of their last
paycheck and the length of the pay period.*®> From this alternative measure of
annual income, another measure of A7** is constructed. The first column of Table
6.2 shows the results of FGLS estimation when the average of the two measures of
AT%° is used. The estimated coefficient does indeed rise slightly, consistent with
there being measurement error in both income reports.?¢

As mentioned in section 4, the construction of A7%® uses information from the
end of each household’s tenure in the survey. This technically violates the informa-
tion structure of the test, although it seems unlikely to have generated the results

32There are not enough households with only one member to accurately identify the coefficient
of interest in such a subsample.

33 An alternative specification one might consider is to perform the analysis in levels. The
results of this experiment lead to even greater statistical significance, but much smaller economic
effects. Another question one might ask is whether the results in the logarithmic specification
change when outliers are not dropped. Including outliers led to standard errors of around 0.19
and a slight decline in coefficients so that the eight reported in Table 6.1 averaged —0.404.

34GQee Lusardi (1996).

35This income measure is similar to that in the PSID and is likely to be superior to the main
variable which is most commonly used.

361 do not instrument one measure with the other since classical measurement error in income
generates non-classical measurement error in the Social Security tax variable which in turn causes
two-stage least squares estimates to be inconsistent.
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Table 6.2: ALTERNATIVE MEASURES OF THE SOCIAL SECURITY TAX VARIABLE

INDEPENDENT | AVG. OF INTERVIEW AVERAGE OF AvG. INT. 2 MEAS.
VARIABLE: | MEASURES 2 MEASURE INT. 2 MEAS. DrorrING INT.2

COEFFICIENT: —0.514 —0.407 —0.508 —0.684
STD. ERROR: (0.180) (0.165) (0.183) (0.222)
NT: 134,512 146,737 134,512 79,659

FGLS estimation on non-gift, nondurable consumption.

so far. To examine this, the Social Security tax rate is recalculated using only
information from each household’s second interview.?” The results are reported
in the second column in Table 6.2. The third column reports the results of us-
ing the average of both Social Security tax measures from the second interview
information to estimate equation (5.1). The estimated coefficients are again con-
sistent with the presence of measurement error and provide further confirmation
that consumption falls by half a percent for every percent increase in the effective
net Social Security tax rate. Finally, since the income measure taken from the
second interview includes some information not available to the household when it
made its consumption decisions at the beginning of the three-month recall period
of the second interview, equation (5.1) is re-estimated dropping all the changes in
consumption between the second and third interviews from the sample. As the
final column of Table 6.2 shows, the coefficient actually rises nearly one standard
deviation to 0.68. Thus, these finding are not driven by the use of information
from household’s final interviews to construct A7ss.

While the previous results would seem a strong rejection of the linear Euler
equation, several steps can still be taken to eliminate possible alternative interpre-
tations. Why might one be concerned with the results so far? First, the fit of the
regressions is small: the R? are just less than 1%. This is due, in part, to the fact
that the Social Security tax changes are small relative to the swings in consumption
(true and due to measurement error).”® Second, the sample size is very large.*
Under these conditions, only a small correlation between the error term and the
independent variable could perhaps cause the significant results. Note, however,
that such a story is likely to be at odds with the fact that a better measure of
AT*® increases the estimated coefficient. Further, one would have to argue that
it is pure coincidence that the coefficient estimate is negative and of a reasonable

37This is the first interview in which consumption data are collected.

38 There is no problem of the sort encountered in weak intrumental variables regressions. The
point estimates are unbiased and the standard errors are correct for making statistical inference.

39 Actually, only about twelve percent of observations have nonzero A%,
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Table 6.3: Hica CONSUMPTION AND TAX CAP SUBSAMPLES

MaIN AVERAGE OF AVERAGE OF
DEPENDENT VARIABLE: MEASURE MEASURES INT. 2 MEAS.

Hica CONSUMPTION SAMPLE:

COEFFICIENT: —0.475 —0.267 —0.432
STD. ERROR: | (0.248) (0.293) (0.290)
NT: 17,756 15,792 15,792

HouseEnoLDS HITTING CAP:

COEFFICIENT: —0.393 —0.196 —0.413
STD. ERROR: | (0.228) (0.246) (0.259)
NT: 9,358 11,011 9,688

FGLS estimation on non-gift, nondurable consumption.

magnitude.

Nevertheless, consider the following scenario. Suppose that households for
which the small increases in Social Security tax rates represent the largest frac-
tion of after-tax income are also those households with the largest consumption
declines between December and January. Alternatively, suppose that larger fami-
lies have larger increases in consumption around Christmas and larger incomes so
are more likely to hit the tax cap.*’ If either of these stories were true, the change
in the Social Security tax variable would be spuriously correlated with the change
in consumption. Two tacks are taken to eliminate such possible interpretations.

First, the analysis is performed on two subsamples: households in which average
consumption exceeds $30, 000 (1987) dollars a year; and households in which either
the head or spouse hit the tax cap. These samples are more homogeneous in terms
of income and consumption levels, and are smaller by an order of magnitude. The
standard deviation of A7*¢ in the high consumption subsample is 1.0%, and in the
cap-hitting subsample, 2.1%. These numbers are roughly double and quadruple
that in the entire sample, respectively. Table 6.3 shows that the coefficients decline
slightly and the standard errors increase from those garnered from the full sample.
Identification can rest almost exclusively on when households hit the Social Security
tax cap and the estimated coefficients still tell the same story.

The second tack is more elaborate. The institutional structure provides a con-
trol group of identical households who do not pay Social Security taxes and one

40These stories are simply more elaborate versions of the critique raised in Mariger and Shaw
(1993).
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can identify the coefficient of interest using only the variation across otherwise
identical households that do and do not pay Social Security taxes. This should
eliminate any spurious correlation between change in consumption and A7*%.

Each earner in the dataset is assigned to one of three groups: a treatment group
comprised of those individuals who are almost certainly subject to Social Security
tax withholding; a control group comprised of those individuals who almost cer-
tainly are not; and a “neither” group comprised of the remaining individuals.*!
Assignment is made on the basis of five sets of information from individuals’ fifth
interviews.*? First, the CEX contains information on both occupation and indus-
try of the reference person and spouse. Individuals who are self-employed or, prior
to 1984, Federal government employees, are assigned to the control group.** Sec-
ond, individuals are asked to estimate their contributions to Social Security over
the past 12 months. Starting in 1982, individuals also are asked whether Social
Security is normally deducted from their paycheck, and, starting in 1986 whether
this deduction covers Medicare only. These variables are used to assign a second
set of individuals to groups. Third, individuals who change jobs or work more than
one job may overpay Social Security taxes and thus the time at which they hit the
tax cap is uncertain. The CEX asks whether households overpaid Social Security
in the last 12 months, and any individual in such a household is assigned to the
neither group. Fourth, if an individual spends time unemployed they may not
be employed during any tax change and it is not possible to accurately calculate
when they will hit the tax cap. Thus any individual reporting fewer than 50 weeks
worked in the past year is put into the neither group. Finally, the family reporting
of contributions to Railroad Retirement, which was merged with the Social Secu-
rity system in 1985, is used to make a further set of assignments. Appendix A give
a complete description of the allocation to treatment, control, and neither groups.
In sum, anyone in the treatment group is almost certainly employed and paying
Social Security taxes and the calculated timing of when they hit the tax cap is
quite accurate.

From a hypothetical Social Security tax variable for every individual, two ad-
ditional variables are constructed: A7**¥ the change in the Social Security tax
rate that every household would have experienced had it been paying Social Secu-
rity Taxes; and A7*", the hypothetical change in the Social Security tax rate for
households that are in the “neither” group. The new estimating equation is:

Aln(ciy1) = a1z + AT + as AT + a ) ATSE + agmy + agy + 1. (6.1)

The significance of ay again provides a test of the basic LCH/PIH; however the
identification comes only from the difference between the consumption response of

4L A1l previous results only employ the treatment group.

421f the final interview is missing, information from the second interview is used.

#3Gelf-employed individuals pay Social Security taxes, but they do so as part of their paying
quarterly estimated tax payments. Thus there is no withholding pattern which directly affects
after-tax income. After 1984, some Federal government employees were covered by Social Security
instead of Federal government retirement plans.
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Table 6.4: TREATMENT VS. CONTROL GROUP REGRESSIONS

MAIN AVERAGE OF AVERAGE OF
MEASURE MEASURES INT. 2 MEASURES
ENTIRE SAMPLE: —0.020 —0.696 —0.725
(0.437) (0.538) (0.541)
NT: 146,737 134,512 134,512
INDIVIDUALS:
% IN TREAT: 65 66 66
% IN CONTROL: 5 4 4
% IN NEITHER: 31 29 29
HousnoLps HITTING CAP: —0.183 —0.711 —0.899
(0.484) (0.583) (0.591)
NT: 9,358 11,011 9,688
INDIVIDUALS:
% IN TREAT: 73 71 71
% IN CONTROL: 8 7 7
% IN NEITHER: 19 21 22

FGLS estimation on non-gift, nondurable consumption.

NT reports the number of oservations used in the regressions, The percent of invdividuals is
the number of heads or spouses with positive earnings in each group divided by the total number
with positive earnings.

the control group and that of the treatment group.

The top half of Table 6.4 displays the share of earners in each group and the
results of estimating equation (6.1) for the entire sample. The point estimates are
noisier than earlier results and are statistically insignificant. However, the average
across the columns still suggests an elasticity just under 0.5. The large standard
errors are consistent with the fact that the control group is quite small. If it were
the case that consumption happened to decline across households in Januaries in
the same way in which Social Security taxes caused after-tax incomes to decline,
then one would expect these point estimates to return to zero. In fact consumption
falls for those households who are paying Social Security taxes and not for those
that are not. As the second half of Table 6.4 shows, estimation on the much smaller
subsample of those households who hit and would have hit the Social Security tax
cap yields the same conclusion with perhaps even more bite.

The stability of the point estimates across alternative specifications, subsam-
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ples, and identification strategies strongly suggests that the significant coefficients
found for the previous regressions are not driven by odd cross-household seasonal
patterns in consumption.

7. Alternative Models of Consumption Behavior

This section discusses and evaluates three alternative theories of consumption be-
havior which imply that consumption should to some respond to expected income
changes.

First, the linear Euler equation might fail because the expected variance term
in equation (2.5) is correlated with the included time ¢ variable.** Consider as an
example, the realistic specification in which income is lognormally distributed and,
as above, the utility function is CRRA. First, note that in this case households are
unwilling to borrow against future income. Why? If a household were to arrive
in its last period of life with negative assets and it were to receive an income of
less than this amount, then it would have to consume nothing. Since this yields
infinite marginal utility, the household would never allow this to be a possibility.
By iterating backward though life, it follows that households will never borrow.
Thus a household with few assets and low current income consumes roughly its in-
come — rather than some fraction of its permanent or life-cycle income. If income
is expected to grow, as it does so, consumption will rise. Consequently, expected
income growth and asset levels can be used to predict consumption growth. The
mechanism for this relation is exactly the expected variance of consumption: be-
cause a household with few assets is unable to smooth consumption in response
to negative shocks to income, its expected variance of consumption is high and its
expected consumption growth is high.*’

This point is more general than the example above. Carroll and Kimball (1996)
demonstrate that a wide range of utility functions (the HARA class) and income
processes generate consumption functions which depend upon the share of the
expected present discounted value of total wealth that is comprised of currently
available assets. To summarize, this alternative hypothesis predicts that the vari-
ance term in the consumption Euler equation is correlated with household assets
and thus expected income growth should have predictive power for consumption
growth. The relationship should be strongest for households with few assets.

A second reason for failure of the linear Euler equation is that some households
might face liquidity constraints.*® When a household is liquidity constrained, its
Euler equation ceases to hold and it is unable to smooth consumption. With

#4The role of uncertainty in linear Euler equation violations was first explored by Zeldes (1989b)
and then Deaton (1991). Carroll (1997) demonstrates that within this framework, assets are
closely correlated with the variance term. See also Gourinchas and Parker (1996), Dynan (1993),
and Caballero (1990) for studies that evaluate the importance of this mechanism.

45This requires prudence of the utility function, a feature which CRRA exhibits. See Kimball
(1990).

40This setup is motivated by that considered by Hubbard, Skinner and Zeldes (1994).
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liquidity constraints, predictable rises in income, as would occur following a tem-
porary layoff, for example, can lead to corresponding rises in consumption. For
concreteness, consider the following additional two constraints on the household
optimization problem (equations (2.1) to (2.4)):

A > 0Vt (7.1)

¢ = cif Ajyp=0and ¢, <¢ (7.2)

where ¢ is a government-provided strictly positive floor on consumption. Equation
(7.1) implies that due to liquidity constraints, households are unable to borrow
against future income, while equation (7.2) implies that if the household consumes
all its income and assets, the government provides a consumption floor of ¢. In
this scenario, a household with no assets that has high expected future income is
unable to consume more than ¢ due to liquidity constraints. When the income of
such a household rises, consumption rises also. Thus, as in the first alternative
considered, expected income growth should have predictive power for consumption
growth for low-asset households.*”

To evaluate whether the linear Euler equation fails due to liquidity constraints
or a correlation between the expected variance of consumption and the growth
rate of consumption, I now test whether the relationship between expected income
growth and consumption growth is strongest for those households with few liquid
assets. Unfortunately, asset information in the CEX is quite limited and is often
topcoded or missing. Further, the CEX only asks asset information in the final
interview. However, this interview contains information about 4 categories of liquid
assets and about how much the wealth in each category has changed over the past
12 months. From these sets of information, one can construct a measure of the value
of checking accounts, savings accounts, stock and mutual fund holdings and bonds
as of immediately before each household’s first consumption observation.*® The
ratio of this variable to average annual household consumption yields a measure
of how likely a household is to be liquidity constrained or, nearly equivalently,
whether consumption is likely to track income due to the changes in the expected
variance of consumption.

There is little evidence that the Euler equation failure is concentrated among
households with the fewest assets. The first row of Table 7.1 reports the results of
FGLS estimation of the linear Euler equation with the Social Security tax variable
and an interaction between this variable and a dummy variable which is set to one
if the household has more than enough assets to finance 0.4 years of consumption
or if any asset category is topcoded.*” Households with the ability to finance more

4"Note that in both of the scenarios discussed, the possibility of having low assets (or being
liquidity constrained) in the future changes the consumption decision even for households with
many assets. That is, the basic LCH/PIH is not strictly true even for households with large
wealth holdings. However, for these households, the linear Euler equation should provide a close
approximation to the non-linear Euler equation.

#8Details are provided in Appendix A.

Y Typically, studies estimate that, for those consumers who are estimated to be buffer stock
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Table 7.1: ASSET AND AGE SPLITS

INTERACTION VARIABLE | NT | Ar**  Ar* INTERACTION

HicH ASSET RATIO 78,530 | —0.322 —0.527
(0.242) (0.400)

YOUNG AGE 134,512 | —0.298 —0.285
(0.227) (0.308)

RESULTS FOR
TREATMENT VvS. CONTROL

HiGH ASSET RATIO 78,530 | —1.872 1.101
(0.784) (1.463)
YOUNG AGE 134,512 | —0.482 —0.464
(0.645) (0.938)

FGLS estimation using average of measures and non-gift, nondurable consumption.

than 0.4 years of consumption from assets seem to react more to the changes in
Social Security tax rates than do low-asset individuals, although the result is not
statistically significant. Row 3 of Table 7.1 shows the same regression but iden-
tifying the coefficients using the difference between treatment and control group
reactions; the results are reversed, although again with large standard errors. The
size of these estimates and the reversal of sign makes it difficult to take much from
this experiment.” It may well be that since the asset data is retrospective, the
significant amount of noise in the data is correlated in some way with the growth
rate of consumption— or with households’ increasing or decreasing fortunes— and
it is this aspect of the data which the coefficients reflect.

As another tack, age can be used to proxy for the probability of being liquidity
constrained or having few assets.” Young households have larger expected income
growth and fewer assets than older households. Due to either liquidity constraints
or the optimal choice not to borrow, young households may be more likely to
violate the linear Euler equation. Rows 2 and 4 of Table 7.1 report a similar pair of
regressions to those for the asset classification but based on whether a household
is younger than 43.> Gourinchas and Parker (1996) estimate that the typical
household moves from “buffer-stock” type behavior to behavior more consistent
with that of the basic LCH/PIH around age 43. While again the coefficients are

consumers, the target level of cash-on-hand to permanent income around 0.4. See Gourinchas
and Parker (1996) or Carroll (1997)

Tnteracting the ratio itself leads to similar inconclusions.

1 Japelli et al. (1995) find that age is a significant predictor of whether a household reports
that it is liquidity constrained.

921 also drop households older than 70.
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not statistically significant, they are consistent with the hypothesis that younger
households react more strongly to changes in expected income.

While there is at best weak, suggestive evidence for the relevance of liquidity
constraints of precautionary savings, it should be noted that, for everyone except
those who hit the tax cap, the changes in Social Security taxes are always in-
creases. In the face of liquidity constraints or buffer-stock behavior, consumers do
a much better job of smoothing consumption across expected declines in income.
Further, since I discard individuals who are not fully employed during the previous
12 months, the sample has fewer candidates to be liquidity constrained than the
population which is typically studied.

As a third alternative hypothesis which can be evaluated in the current context,
consider a model of boundedly-rational consumers who allow consumption to track
income provided that this strategy does not take them too far from the level of
consumption which a fully-rational agent would choose.?® For example, household
may face constraints on time which make it optimal for them to ignore the complex
tax code when calculating F;[AY; 1], and simply to choose a marginal propensity
to consume out of income innovations between occasional state of time dependent
optimizations. Thus, households that get a few hundred dollars extra in take-
home pay for a few months simply spend some fraction of this money when they
get it, rather than completely smoothing consumption expenditures. Since small
deviations from optimal behavior have small costs, only small deviations from full
rationality or small costs of shifting income across time are required for this story
to be plausible.

The testable implications of this alternative theory are twofold. First, expendi-
tures should track income more closely for goods that are purchased using current
income— that is, that are not purchased using credit. Second, expenditures should
track income more closely for goods with high intertemporal elasticities of sub-
stitution of expenditures— that is, for which swings in consumption expenditure
provide little utility loss. Many goods typically considered nondurable are in fact
semi-durable or storable, or provide lasting utility over three-month intervals. The
effective intertemporal substitutability of these goods is much higher.”* For ex-
ample, relative to the swing in expenditures, there is a small gain in utility for a
household which takes its monthly trip to the movies a week early. Buying lunch a
few hours later may cause a large utility loss. Thus expenditures should respond to
expected income most strongly for goods that are generally financed out of current
cash on hand, and that are semi-durable, can be stored, or provide some lasting
utility flow.

®This hypothesis is similar in spirit to that proposed by Hall and Mishkin (1982). Here
“boundedly rational” and “fully-rational” apply to the behavior interpretted within the context
of the model of Section 2. That is, boundedly rational behavior is not meant to imply that
the behavior is not prefectly rational within the context of a more detailed model in which the
contraints on calculation, information gathering, or time are made explicit.

>4 Heaton (1993) and Parker (1996) both explore the implications of higher intertemporal sub-
stitution due to lasting utility /durability.
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Table 7.2: THE REACTION ACROSS CATEGORIES OF CONSUMPTION

DEPENDENT VARIABLE AVERAGE OF AVERAGE OF
CONSUMPTION CATEGORY NT MEASURES INT. 2 MEASURES
TOTAL 129,165 —0.294 —0.326
(0.183) (0.187)
Foob AND ALCOHOL 131,856 0.119 0.002
(0.181) (0.184)
ENTERTAINMENT AND 129,178 —0.802 —0.704
PERSONAL CARE (0.333) (0.340)
APPAREL AND SERVICES 105,249 —2.729 —2.459
(0.424) (0.433)

In regressions on total and food consumption, as for nondurable consumption, observations
are discarded if consumption changes more than 100% between quarters. For the other categories,
the cutoff is 200%. These cutoffs are all around two standard deviations.

More generally, however, durability or lasting utility can alter the specification
of tests of the basic LCH/PIH. Specifically, if there are adjustment costs associated
with upgrading durable goods, then shocks to income feed through to purchases
with delays. Caballero (1993) finds that expenditures on durable goods do not fol-
low the theoretically predicted first-order moving-average process and argues that
this is due to nonconvex costs of adjusting the stocks of these goods. If this is true,
then the timing of these purchases is influenced by the cumulation of innovations
to household wealth since the previous adjustment (which took all information
known at that point into account). This can invalidate some tests because shocks
to income cause delayed increases in income and consumption expenditures. The
current test is robust to this specification. If the announcement of Social Security
taxes contains news to the household about its permanent income, there is no rea-
son for the expenditure which adjusts the household’s stock of durables to occur
at the same time as the expected income fluctuation; it is just as likely to occur in
the months before or after.

Table 7.2 shows the results of estimating equation (5.1) across subcategories of
goods. The elasticity of total expenditures to expected changes in take-home pay
is estimated as around 0.3, suggesting that nondurable consumption reacts more
that durable consumption.’® One interpretation of this finding is that there are
adjustment costs in the sale and purchase of durables and therefore the purchase

®>While the standard error is similar to those found in the nondurables regressions, the lower
point estimate implies that the response is statistically insignificant.
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of durables does not react as quickly or as much as the purchase of nondurables.
An alternative explanation is that durable goods are often purchased with credit,
as in an automotive loan, so that there is no reason for expenditures on durable
goods to be linked to fluctuations in income as expenditure on nondurables are.

Rows 2 through 4 of Table 7.2 show the results for estimation involving three
subcategories of nondurable consumption. First, note that food consumption does
not seem to respond at all to expected changes in income. This is not entirely
consistent with the alternative theory at hand, since dinners out and alcohol pur-
chases can both be easily timed to track income.’® However, food consumption
also consists of purchases of necessities which are relatively inelastic. Apparel and
services consumption reacts the most of all categories, with an elasticity around
2.5. Since apparel and services make up roughly 5.7% of after-tax income, these
estimates suggest that for every extra expected dollar of income which a Social
Security tax change induces, 17 cents are spent on apparel and services.’” Finally
Entertainment and Personal Care, which also includes expenditures on reading ma-
terials and tobacco and smoking supplies, shows a just slightly stronger reaction
than total nondurable consumption.?®

Two final points about this alternative hypothesis are worth mentioning. First,
this test of consumption smoothing leans most heavily on high-income households
who are likely to have the highest dollar value of time. If optimizing takes time, it is
precisely such households who are most likely to imperfectly smooth consumption
over these tax-induced swings in income. Second, the low fit of the regression
suggests that the Social Security tax code does not cause most fluctuations in
consumption. Thus there would not be a large percentage reduction in the variance
of consumption if households did completely smooth consumption across Social
Security tax changes.

8. Conclusion

This paper finds that consumers do not perfectly smooth consumption at high
frequencies across expected income changes. Contrary to the basic LCH/PIH,
consumption reacts to predictable changes in tax rates. The findings are econom-
ically significant: consumption falls roughly half as much as the expected decline
in income.

I evaluate three alternative theories to the linear Euler equation, each of which
can explain why the basic PTH/LCH fails. Tests of models of precautionary saving

56Tt is interesting to note that this is the only subcategory of consumption which can be used
by PSID-based studies.

5TThis number is quite sensitive to outliers. The Table reports results when observations in
which apparel purchases change more than 200% between quarters are dropped. If one instead
makes the cut at 100%, one finds an elasticity around unity.

58The pattern and magnitude of coefficients is similar in treatment vs.control group regressions,
although the coefficients are more volatile and the standard errors increase on a scale almost
exactly as that for nondurable consumption.
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or liquidity constraints, which evaluate whether low-asset households have stronger
violations of the linear Euler equation, yield inconclusive results. Some scant evi-
dence is found that young households, which generally have lower assets and higher
income growth, are more likely to have consumption track these expected changes
in income. Consistent with some stories of bounded rationality, the strongest vio-
lations of consumption smoothing occur in subcategories of consumption in which
households can easily substitute purchases across time and in which purchases are
generally made with cash or short-term credit.

This paper tests the joint hypothesis of rational expectations and the basic
LCH/PIH. Consumer behavior may be in accord with the basic LCH/PIH but
expectations may not be formed as predicted by rational expectations theory. That
is, these tax changes may come largely as surprises to households who do not take
the time and effort to understand the Social Security tax code. Thus, consumption
rises because the analyzed changes in after-tax income surprise many households.
Note however that if this theory is to rationalize the magnitude of the violation,
households must expect the income shock caused by hitting the tax cap to be quite
persistent.

Whatever interpretation one chooses to take, the mounting evidence against
consumption smoothing has far-reaching implications. First, if expected changes
in tax rates influence contemporaneous consumption behavior, then fiscal stabi-
lization, such as that undertaken by President Bush in 1992 or that provided by
automatic fiscal stabilizers, may have large and important effects on consumption.
Second, while the results of this paper do not imply that consumption smoothing
is a poor approximation over long horizons, they do imply that when studying
shorter horizons, such as those addressed in business cycle models, the linear Euler
equation should not be employed as a close approximation to the correct structural
equation.
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Appendices

A. The Consumer Expenditure Survey.

The CEX family, member and detailed expenditure files for years 1980 to 1993 were
provided by the National Bureau of Economic Research. Most information about the
CEX is obtained from Bureau Of Labor Statistics (1980-1993) and conversations
with Bureau of Labor Statistics (BL.S) statisticians. Households should not be matched
across 1985 to 1986, and are not. Care is taken to assure consistency in the data despite
variable classification changes through time, and across reference person and spouse.
Information was kindly provided by the Division of the CE X in the BLS about various
issues including the matching of occupation codes from 1980 — 81 to later years.

As discussed in the text, households are discarded if they are missing any of the
information necessary for the regressions, or if they are classified as incomplete income
reporters or if family income is topcoded or missing in the second interview. Age is the
average of both head and spouse if there is a spouse, otherwise it is the head’s. Due to
some extreme reports, I reset reported tax rates above 60% to 60%, and those below 0
are reset to 0. The results are quite insensitive to alternatives to this correction.

Individuals are assigned to treatment, control and neither groups as described in the
following paragraphs. At the end of the procedure, any individual assigned to both the
treatment and the control group is moved into the neither group.’” Individuals without
labor income are not assigned to any group.

An individual is assigned to the control group if he or she reports his or her industry
as Federal government employee prior to 1984 or occupation as self-employed in any year.
All remaining individuals who report their industry as any level of government employee
are placed in a government category. Further, all individuals in any family that reports
paying into a government retirement account and that has no members already assigned
to the government group are moved into the government group. Next any individual in
the government group which reports paying Social Security in their normal paycheck or
during the last 12 months is assigned to the treatment group. Those who report not
paying Social Security in either of these questions are put into the control group.

Next, any individual who is missing industry or occupation data is put into the
treatment group unless they report not paying Social Security taxes in either of these
variables. Households which report overpaying Social Security in the past 12 months
are put into neither. Individuals who report working less than 50 weeks in the past
12 months are put into neither. Finally, if a household reports paying into a Railroad
retirement account, if there is only one earner, that earner is put into the control group
prior to 1985 and into the treatment group after 1985. If the family has multiple earners,
all earners are assigned to the neither group.

Consumption data is compiled from the detailed expenditure files. Monthly expen-
ditures are averaged to get consumption at a quarterly rate. The denominator for the

?The procedure never assigns an individual into the neither group and one of the other
groups.
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average is the number of nonzero consumption months for nondurable consumption.
Thus for example, if no apparel expenditures are reported but nondurable consumption
is positive, this is considered a valid month of data on apparel purchases. If nondurable
purchases are zero, then there is assumed to be no data for this month. Some consump-
tion observations are reported to have occurred prior to the three months recall period
for an interview and some in a later month. B LS statisticians recommend treating these
expenditures as if they occurred in the reported month. Households with only 1 or 2
months of consumption data (one percent of the sample) were dropped. Households with
more than 12 months of data have the last few observations dropped unless the first ob-
servation is less than the 13th in which case the first observation was dropped and the
next 12 used.

Total consumption is defined as total expenditures less outlays for mortgage pay-
ments, education, health care, pensions, and cash contributions. Food expenditures are
all expenditures on food and alcohol less food as pay and school meals. Apparel and
Services is simply this C’EX category. Entertainment and Personal Care is the sum of
Entertainment, Personal Care, Reading, and Tobacco and Smoking expenditures. Non-
durable consumption is defined in the main text.

Observations with large changes in consumption between adjacent 3-month periods
are dropped. For total, food, and nondurable consumption, observations which had
changes in excess of 100% were dropped. For both Apparel and Services and for Enter-
tainment and Personal Care observations were dropped only if the change in consumption
exceeded 200%. All cuts are just around two standard deviations in the ex ante data.

The main measure of income is constructed by extrapolating using the second and
fifth interview reports to make a best guess about income for any month. If income
changes by more than 25% between the second and fifth reports, or if the second interview
measure is missing, I simply use the fifth interview measure. If the fifth measure is
missing, I use the second.

Assets are considered missing if both savings and checking account information is
missing. When this account information is not missing, bonds and stocks amounts were
added to the amounts in the accounts to create total asset measures. Households with
annual total non-gift consumption less than $1,000 are dropped from the regressions
with asset interactions.
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