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Abstract

A fundamental property of a progressve income tax is that it provides implicit insurance
agang shocks to income by dampening the variability of digpossble income and consumption.
The Economic Recovery Tax Act of 1981 (ERTA) in combination with the Tax Reform Act of
1986 (TRAB86) greetly reduced the number of margind tax brackets and the maximum margind
rate, which limits the dabilizing effect of the tax sysem on household consumption when pre-tax
income fluctuates. We examine the effect of the federal income tax reforms of the 1980s on the
asociated degree of automatic dabilization of consumption. The empiricd framework derives
from the consumption insurance literature, where the ided outcome is spatidly equa changes in
households margind utilities of consumption, and permits partia insurance, which we use to
identify how the degree of consumption insurance has changed since ERTA and TRA86. Our
data come from interview years 1980-1991 in the Pand Study of Income Dynamics. We find
that in certain cases the tax reforms of the 1980s actudly increased the automatic stabilization
inherent in the United States income tax. Overdl, ERTA and TRAS86 reduced consumption
gability by about 50 percent. More recent tax reforms, most notably increased EITC generosty,
have restored or enhanced consumption insurance. A wdfare andyss indicates that the cost of
moving to the post-TRAS86 system is szable for redively risk averse households facing large

incomerisk, but is much more modest for the typica household.



Introduction

One of the most important economic events of the 1980s was the comprehensve
overhaul of the United States federd income tax system. The Economic Recovery Tax Act of
1981 (ERTA) reduced margina tax rates an average d 23 percent within each bracket. The Tax
Reform Act of 1986 (TRA86) broadened the tax base and reduced the number of tax brackets
from 16 to four. The margind tax rate on highest income earners dropped from 70 percent in
1981 to 50 percent in 1982 and dropped further to 28 percent in 1988. In 1980 over 75 percent of
taxpayers faced statutory tax rates above 15 percent; by 1995 fewer than 25 percent faced rates
above 15 percent (Burman et a. 1998). Overall, the tax reforms in the 1980s reduced the average
tax burden by 25 percent. Many economists have examined how tax reform influenced incentives
to work (Blunddl et a. 1998; Bosworth and Burtless 1992; Eissa 1996;, Kniesner and Ziliak
1998; Ziliak and Kniesner 1999), to save (Bernheim 1999; Bosworth and Burtless 1992; Engen
and Gae 1996), and to invest (Auerbach 1996; Auerbach and Slemrod 1997). Conspicuoudy
absent is research on how the tax reforms of the 1980s offsst a beneficia dimenson of
progressive taxation, automatic Stabilization of expenditures. We examine empiricadly how the
reforms to the federa income tax in the United States during the 1980s reduced the automatic
smoothing of household consumption after a shock to income.

The paucity of empiricd research on automdic dHabilization is somewhat surprisng
because of the padld literature on the consumption smoothing benefits of socid insurance
programs (Hamermesh 1982; Gruber 1996, 1997; Dynarski and Gruber 1997) and because a key
agpect of a progressve income tax is providing collective insurance againg idiosyncratic shocks
to income in turn smoothing consumption and dampening the busness cycle. For example,

consumption fals by less than a negative shock to taxable income because the household' s tax



burden is reduced, possibly lecause it fdls into a lower margind tax bracket. ERTA and TRA86
lowered tax rates and established fewer and wider margind tax brackets, which diminishes the
likeihood of fdling into a lower tax bracket after a negative shock to income and limits
households ability to maintain consumption compared to a more progressive tax. Contrary to the
welfare-enhancing effects of the flattening of the income tax during the 1980s operating through
the labor-supply subgiitution effect (Hausman 1981; Kniesner and Ziliak 1998), a weakened
automatic dabilizer is wdfare-reducing because households have grester variability of
disposable incomes (Varian 1980).

There is subgtantid empirical research on how actions within families (Hayashi, Altonji,
and Kotlikoff 1996) and between families (Altug and Miller 1990; Attaneso and Davis 1996;
Banks et a. 1997, Cochrane 1991; Deaton 1997; Gertler and Gruber 1997; Ham and Jacobs
2000; Hayashi, Altonji, and Kotlikoff 1996; Mace 1991; Nelson 1994; and Townsend 1994) can
dabilize consumption. Recent research on implicit consumption insurance uses a theoretica
framework in which a hypotheticad centrd planner alocates resources across households to
equate the growth rates of the margind utilities of consumption. The drong testable implication
of complete consumption insurance is that after accounting for changes in aggregate resources
the growth of an individuad household’'s consumption should not depend on changes in the
household’'s own economic resources. With few exceptions @Altug and Miller 1990; Mace 1991),
empiricd research rgects complete implicit consumption insurance.

An income tax produces partid implicit consumption insurance for households when
income changes, whether the change is anticipated or unanticipated. There is little research on
partid implicit consumption insurance; most of it focuses on developing countries (Deaton 1997,
Gertler and Gruber 1997), and little of it consders recent United States tax reforms (Auerbach

and Feenberg 2000; Cohen and Follette 1999).



We specify a modd of the evolution of consumption where the focus is on identifying the
degree to which partid consumption insurance has changed because of ERTA and TRA86. To
track time variation in partid risk sharing we use pand data and the Keane and Runkle (1992)
forward-filter estimators of Euler equations with latent heterogeneity. Our data are from the
Panel Study of Income Dynamics (PSID) for interview years 1980-1991, which encompasses the
periods before ERTA and after TRA86. Food consumption is the measure examined most often
by researchers usng the PSID to test complete consumption insurance (Altug and Miller 1990;
Cochrane 1991; Hayashi, Altonji, and Kotlikoff 1996; and Ham and Jacobs 2000). Because the
Food Stamp Program will gabilize food consumption it is plausble that the tax reforms of the
1980s did little to food consumption. We therefore focus primarily on totad consumption
congtructed as aresdua of income net of taxes and saving (Ziliak 1998).

We find that across the 1980s the progressve income tax dsabilized household
consumption by 15 percent in response to a given reduction in gross income. On baance, though,
the tax reforms of the 1980s cut in haf the consumption dsabilizing effect of the United States
income tax. Wefae smulations indicate that the average household would have to be
compensated annudly with an additiond 2.5 percent of basdine consumption to move from a
pre-ERTA tax sysem to an equa-yidd annud lump-sum tax, compared to compensation of 1.4
percent to move from a post-TRA86 system to an equa-yidd annud lump-sum tax. Moreover,
the cost of moving to the post-TRA86 system is upwards of 6 percent for reatively risk averse
households facing large income risk, but is much more modest for the typicd household. Our
results highlight an under-gppreciated benefit of a progressve tax sysem and how that benefit
was reduced by the 1980s tax reforms. There are some exceptions. Changes in Socia Security
taxes and the Earned Income Tax Credit during the 1980s and 1990s incressingly stabilized
consumption for low-income couples and sngle mothers in the upper hdf of the income

digribution.



Conceptual Framework

The theory of complete consumption insurance begins with a socid planner who, given
household-specific socid weights, nf!, alocates resources under uncertainty across households
and over time to egudize the growth rates of the margind Utilities of consumption.

Algebraicdly, the planner’s problem is to maximize the welghted sum of households' utilities

H T S
Maxa nf'a a (r") pqU (c§,ds), @)
h=1 t=1 s=1

where h indexes households, t indexes time, s indexes economic sate, r " is the household's rate

of time preference, py is the probability of date sintime t, ¢} is the household's cnsumption in

date s and time t, and d} indexes shocks to preferences across households and over time. The

adding up congraint in the maximization problem posed is

a C;]t =Cyq, 2

H
o]
h=1

such that the sum of households consumption expenditures is aggregate consumption in date s

atimet.

The choice variable is household consumption, ¢, and the first-order conditions for
maximizing (1) subject to (2) given theredization of date s are

(r")'nfpU. (¢ .d) =1, ©)
where | is the Lagrange multiplier associated with the resources condraint, and U is the
margind utility of consumption.

Teking the naturd log of (3), fird differencing to diminate the fixed household socid
weight ', and rearranging yields the Euler equation

DInU_(c",d') =DInl - DInp, - Inr". 4



Equation (4) describes the main implication of complete consumption insurance. The discounted
growth in the margind utility of consumption is condant across households, given aggregate
resources, changes in an individua household's resources do not affect how its margind utility
of consumption evolves.

To operaiondize (4) we need to specify a functional form for within-period utility. We

use the isodadtic utility function suggested by Deaton (1997)
U d)eu(.ans)=@a-s) an’ (¢ /)", (5)
where g is a multiplicative taste shifter capturing time variaion in the household's preferences,

s is the coefficient of rdlative risk aversion, n!' is the size of household h a time t, and ¢ /n" is

per capita consumption.’ Given isodagtic preferences and defining Dinl | ° Dinl, - Dinp,,
equation (4) becomes

DIn(c" /n") =- s"*(DInl | - DIng - Inr ") =- s"*(DInl | - De}). (6)
With preference shocks that are mean zero stochadtic disturbances the discounted growth of per
capita consumption will be the same for dl households.

Equation (6) is the mode specification in the empirica literature on consumption
insurance. The subgantid amount of research emerging over the past decade tests the complete
insurance hypothesis with data from both developing countries (Deaton 1997; Gertler and Gruber
1997; Morduch 1995; Townsend 1994) and developed countries (Altug and Miller 1990;
Attanasio and Davis 1996; Banks et d. 1997; Cochrane 1991; Hayashi et a. 1996; Mace 1991,
Nelson 1994). The predominant finding is that complete implicit consumption insurance is not
typica ether between or within families.

Rgection of complete insurance is probably not surprisng gven the mord hazard
problems inherent in devisng comprehensve intraa and inter-household insurance schemes. At
the same token, the weskness of high-frequency co-movements in the redaive wage and
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consumption didributions strongly reects the extreme dternative of no consumption smoothing
(Attanaso and Davis 1996). Both public and private inditutions clearly exig that offset
consumption loss because of income loss. A more general gpproach to examining consumption
insurance empiricaly admits partid consumption insurance, whose effectiveness may vary over
time.

How the Income Tax Creates Partial Consumption Insurance

Congder the United States federa income tax system and the attendant reforms in the
1980s. If the only tradeoff facing policymakers were between the equity effects of changing the
income didribution and the efficiency effects of behaviord incentives, then the optima income
tax literature yidds ether a declining or zero margind income tax on the highest income earner
(Stiglitz 1987; Dahan and Strawczynski 2000) or in some cases a U-shaped margind tax rae
gructure (Diamond 1998). However, if policymakers are aso concerned about the variability of
after-tax income and consumption, and some of the observed differences in income are due to
exogenous differences in “luck,” then the margind tax rate on the highest income earner might
be quite large (Varian 1980; Strawczynski 1998). If redigtribution and partid insurance are
important policy objectives then a steeply progressve income tax sysem might on baance be
welfare improving.

In Table 1 we present the United States federal income tax rates for a married couple
filing jointly for the years immediately before and after ERTA (1980 and 1982) and the years
immediately before and after TRA86 (1985 and 1987). The pre-ERTA United States federd
income tax system is targeted towards redistribution and partid insurance. In 1980 there were 16
margina tax rates, which increased by about 4 percentage points for each successve bracket
above the zero bracket amount. At low levels of the taxable income distribution the tax brackets
were quite narrow, creating a high probability of a tax-rate reduction in the event of an
idiosyncratic income loss. As evidenced by the rate schedules for 1982 and 1985, ERTA did

6



little to the number and width of tax brackets. However, ERTA indexed the brackets for inflation
by 1985 and reduced the margina tax rates at al levels, especidly for upper-income Americans.
TRA86 dashed the number of gtatutory brackets to five in 1987 and to four in 1988 (the 33
percent rate created a so-cdled bubble for some higher-income taxpayers before declining back
to 28 percent). Under TRA86 the brackets were widened substantidly, which reduces the
probability of a margind tax-rate reduction in the presence of income loss, dthough average tax
burdens Hill decline within brackets. Changes to the United States federd income tax code in the
1980s suggest a reduced concern about the automatic stabilizing component of the system
relative to the deadweight loss of reduced incentives. Indeed, the 1982 and 1987 issues of the
Economic Report of the President contain extensve discusson of the efficiency cods of high
income tax rates but no mention of the possible efficiency benefits via consumption smoothing. 2

An intuitive way to think about the partid-insurance capability of the federa income tax
is through the curvature of the tax function. In Figure 1 we graph the statutory rates for 1980 and
1987. It appears that the pre-ERTA system is more globaly concave than the post-TRASG6 rate
dructure; the rate of change in margind tax rates is greater overal before ERTA than after
TRAS86. However, the 1987 dructure appears more localy concave in certan regions,
paticulaly in the 15 to 28 percent margina tax brackets. If the bulk of taxpayers are located just
above the 28 percent tax kink, then it is possble that automatic Stabilization actudly increased
with TRA86. In 1995 about 60 percent of taxpayers were in the 15 percent bracket, and about 17
percent were in the 28 percent bracket (Burman et a. 1998). Provided that the incomes of upper-
income Americans are reatively rigid downward, the likely outcome was a decrease in automatic
dabilization with TRAS6.

Concurrent with reforms to the federd income tax were reforms to the Socid Security
payroll tax (FICA) in the early 1980s and to the Earned Income Tax Credit (EITC) with TRASG.

Because of concerns over the solvency of the Socid Security program, Congress legidated an
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aggressive program to increase both the FICA tax base and tax rates. During 1980-1987 the
FICA tax base increased by 70 percent from $25,900 to $43,800, and the payroll tax rate
increased by 17 percent from 6.13 to 7.15 percent. To counter the regressivity of the payroll tax
and to gimulate work among low-income households Congress also expanded the EITC in 1986.
The phase-in subsidy rate of the EITC increased from 10 percent in 1980 to 14 percent in 1987
and the phase-out rate decreased from 12.5 percent b 10 percent. The declining phase-out tax
rate resulted in a 54 percent increese in the cut-off income levd for credit digibility from
$10,000 to $15432. Overdl, reforms to Socid Security and the EITC offset to some extent the
declines in federa margnd tax rates for low and moderate-income earners and likely restored
the implicit automatic Sabilization in the tax system.
Econometric Framework Admitting Partial Insurance

To edimae how the partid consumption insurance implicit in the United States income
tax sysem evolved during the 1980s we amend the Euler equation for household consumption
(6) to become

DIn(c" /n) =aDInC,) +bDIn(y}) +Del, (7
where aggregate consumption, C;, represents aggregate resource congtraints at time t, and Y is
the housshold's time t disposable income, v ° v - T(y'- E'- D) +C'(y"). Tota tax
payments, T(:), are a function of taxable income defined as gross income less exemptions and
deductions, and tax credits, C(), are a function of gross income. With complete consumption
insurance, any vaiable cross-sectiondly uncorrdated with preference shocks should be zero

given controls for aggregate resources, or that b=0. Under patid insurance, changes in
consumption will be a function of both aggregate and idiosyncratic resources (b! 0). With

partia insurance the eadticity of per capita consumption with respect to grossincomeis



I h/ h h
e T =ba- ) %
VA Yot

where t! is the household’s combined margind tax rete from totd tax payments T(-) and credits
C (). Sebilization emanates both through the margind tax rate, t', and implicitly through

average tax rates via changes in disposable income, Y} .
Data

Our data come from the Pand Study of Income Dynamics (PSID) for interview years
1980-1991. The survey has followed a core set of households since 1968 plus newly formed
households as members of the origind core have split off into new families. The PSID contains
detalled information on income and household compostion. Our sample spans the two magor
recent income tax reforms in the United States, which occurred in 1981 (ERTA) and 1986
(TRAS86), and our data ae the best available to study how a less graduated income tax affected
the automatic stabilization of consumption inherent in the United States progressive income tax.*

Our sample is an unbalanced pane treating missing observaions as exogenous events.
By diminaing only a missng person year of data the time series for each household can be of
different length within 1980-1991. To be included in the sample the household head must (1) be
a least 25 in 1980 and no more than 64 in 1991, (2) be finished with schooling by 1980, (3) not
be permanently disabled or indtitutionaized, and (4) have the same maritd Satus for 1980-1991
(so as to keep the same tax table, which facilitates understanding how taxpayers who income
lit with a spouse for tax purposes may be differentidly affected by the tax reforms of the
1980s). To reduce further the influence of household compostion changes and possible outliers
we follow the exiding literature and delete persontyears with more than a 300 percent increase

or more than a 75 percent decrease in consumption. We aso require per capita consumption and



disposable income to be no less than $1,000 in any year. Our sdlection criteria produce a sample
of 1,298 households with 12,341 person years of consumption.
Consumption

The advantage of the PSID relative to repeated cross-section surveys such as the
Consumer Expenditure Survey (CEX) is that the PSID follows the same households
longitudindly, which makes it unnecessxy to condruct a time series on atificid households
based on membership in demographic cohorts (Attanaso and Davis 1996). The disadvantage of
the PSID is that it presents less ided measures of consumption than the CEX. Previous studies
usng the PSID to test for complete consumption insurance examine Euler equations for food
consumption expenditures (Altug and Miller 1990; Cochrane 1991; Hayashi, Altonji, and
Kotlikoff 1996). For comparability we too estimate Euler equations for food expenditures.
Because tedts of the permanent income hypothesis are known b be sengtive to the consumption
measure, we focus on a broader measure of consumption defined as the residua of income net of
the change in predicted wealth and taxes paid (Ziliak 1998).

To eaborate on the more comprehensve consumption measure we use, the PSID dlows

one to esimate household wedth (Ah), and, given wedth, congruct persond saving as the year-
to-year change in wedth, §"= Al,- A'. Totd consumption then follows by subtracting saving
from disposable persona income, & =y" - S". The precision of total consumption as disposable

income net of changes in wealth accumulation rests on how well we predict weslth (Ah) :

Usng the PSID one can condruct wedth dtermativey as liquid assets (the capitdized
vaue of rent, interest, and dividend income) or the sum of liquid assets and home equity (the
difference between house vaue and mortgage principd). However, liquid assets and home equity
miss changes in wedth holdings in the 1980s via Individua Retirement Accounts (IRAS). An
dterndive isto exploit information in the PSID wedth supplements.

10



In 1984 and 1989 the PSID conducted detailed wedth surveys for each household head,
including quegtions on the amount of cash in checking and savings accounts, stock and bond
holdings, vehicle equity, faam and nonfarm busness equity, equity in primary and secondary
homes/red edtate, and IRA contributions. Our drategy for predicting wedth is to estimate fixed-
effect wedth regressons as a function of liquid assets or liquid asssts and home equity.
Specificdly, we pool the 1984 and 1989 wedth supplements for the 1298 household heads and
permit a household-specific intercept dong with a common coefficient each for liquid assets and
home equity.

Appendix Table A.1 displays the wedth regressons (with the personspecific intercepts
suppressed). We examine both net worth and net non-housing non-business wedlth as dependent
variables. The accuracy of the wedth predictions as determined by the adjusted R? improves
markedly with net worth reldive to the narrower wedth measure, but there is only a trivid
increese in fit from 0.92 to 0.93 when including home equity as an additiona covariate in the net
worth prediction equations.

Although Ziliak (1998) focuses on the broader wedth measure, most of the flow in
saving emanates from liquid sources. It may dso be tenuous to define consumption as involving
unredlized capitd gains in the housing stock.® Lastly, due to the grester noise in home equity,
when condructing consumption usng net worth predicted from liquid assets and home equity
there are an additiona 2,000 personyears of data logt relative to net worth predicted from liquid
assts aone. Hence, most of our tests rely on the narrower definition of consumption based on
net worth predicted from liquid assets.®

Our tota consumption measure is advantageous compared to food expenditures because
food is stabilized by the Food Stamp Program. The PSID dso did not collect food consumption
for the 1988 and 1989 interview years, which are two critical years after TRA86 needed to

identify automatic dSabilizetion effects Our totd consumption messure aso improves on
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predicted consumption for the PSID proposed by Skinner (1987) because the PSID stopped
collecting many of the components used in Skinner's measure prior to TRA86, and Skinner's
measure may be more susceptible to changes in the relative prices of goods compared to our
measure (Attanasio and Weber 1995).

A potential disadvantage of our consumption messure is tha it implicitly includes
duradble goods, which introduces the difficulty of diginguishing between expenditures and
savice flows of consumption (Hayashi 1985). Hayashi includes durable consumption by
modding total consumption as a didributed lag of current and previous expenditures. Although
we do not take the didtributed lag approach for the evolution of consumption, we atempt to
control for implied autocorrdation in our total consumption messure via our econometric
estimator as described below. We dso have reason to be concerned about potentiad measurement
error in tota consumption, which will lead us to adopt an instrumenta variables estimator.

Income and Taxes

The find data issue we need note concerns key independent varigbles in our estimating
equation (7): gross family income and tax payments. Information is available to congruct family
income from labor and interest earnings and transfers recelved. Because trandfer income such as
unemployment insurance, food samps, and AFDC is an important source of consumption
insurance (Hamermesh 1982; Dynarski and Gruber 1997, Gruber 1996, 1997) we include
government transfers as part of income when identifying the automatic stabilization properties of
income taxes.

With each wave until 1992 the PSID has used household income and estimates of
deductions and exemptions to condruct a household's marginad tax rate and taxes paid. For
exemptions, the PSID has recorded the number of dependents used for tax purposes. For
deductions, they have used the Internd Revenue Service's Satistics of Income to generate a

typicd vaue of itemized deductions for the household's adjusted gross income. Taxable income
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is then computed by aubtracting postive vadues of excess itemized deductions (itemized
deductions less the standard deduction) from gross income for tax years prior to 1987, or by
subtracting the larger of itemized deductions and the standard deduction from gross income for
tax years 1987 and beyond. Given taxable income, they then compute tax payments based on the
datutory rates for each year. The PSID aso computes an edtimated vaue of the EITC for
qudifying families so that tax payments can be negative. However, they omit both Socid
Security tax payments as well as date income tax payments. As in Ziliak and Kniesner (1999)
we obtain an esimate of tota taxes by adding to federd income taxes the estimated payroll tax
payment for the head (and spouse when present) and the date income tax payment using the
average income tax rate for the household's state.”

A posshble concern is the qudity of the tax data avalable in the PSID redive to the
population tax-return information collected by the Interna Revenue Service (IRS). Although a
comprehensve comparison of the PSID tax data with the IRS tax data is beyond our scope, we
can compare the IRS's published 1980 average tax rates (Satistical Abstract of the United
Sates, 1983) to average tax rates for 1980 from the PSID. Because the IRS data are from
households of dl types, we sdect a fresh cross-section sample of heads of households in the
1980 PSID to make the PSID data maximaly comparable to the IRS data. We report the average
tax rates for adjusted gross income classes in Figure 2. The PSID tax data compare favorably to

the IRS data a al income leves, with the possible exception of the very rich.

Estimation Issues

The complete implicit consumption insurance modd in (6) can be esimated consgtently
using OLS (Cochrane 1991; Deaton 1997; Gertler and Gruber 1997; Mace 1991; Nelson 1994).

Introducing household-specific disposable income to capture partia insurance makes estimating
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the Euler equation in (7) more complicated econometricdly. It is unreasonable to assume that

E(Dy;De') =0 because the composite eror term contains the household-specific  disoount

factor, Inr ", which is likdy to covary with income over the life cyde Another complexity we
must confront in the econometric setup is tha if digposable income is measured with error then it
will covary contemporaneoudy with the error term in consumption.

Latent Heterogeneity

Congder firgt the case where the evolution of gross income is not independent of the
discount factor. Because the modd in equation (7) is in fird differences unobserved persont
oedific  time-invariant heterogenaity in  consumption leves is swept away. Growthrate
heterogeneity may manifest itsef in the household's discount factor. One econometric gpproach
that immediately comes to mind is to trest the discount factor as fixed and sweep it out with
gther the within or the fird-difference trandformation. Eliminating discount rate heterogenety
with the fird-difference transformation exacerbates measurement erors-invariables problems
rddive to the within trandformation and results in the loss of another year of data (Griliches and
Hausman 1986). Here the within transformation adso makes predetermined varigbles invdid as
ingruments (Keane and Runkle 1992). Nether the smple firgt difference or within estimators are
suitable for our purposes.

The econometric approach we take builds on the corrdlated random-effects estimators of
Mundlak (1978), who proposed using the individud’'s means of the time-varying regressors as
proxies for the fixed effect, and Chamberlain (1984), who proposed using the linear projection of
the time-varying regressors as proxies for the fixed effect. We use a correlated random:-effects
goproach smilar to Mundlak (1978), but ingead of usng the individud’s means of the time-

varying regressors we follow more closdly the method of Lawrence (1991), who estimates
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discount rates as a function of pre-sample information. The equation for the discount factor we
useis

Inr" =x" +w, (8)
where X" is a vector of pre-sample variables and W" is a mean-zero random error. Pre-sample
information includes the household head's education leve, race, and five-year birth cohort, the
latter of which are intended to capture cohort-specific differences in discount rates. Amended in
light of (8), dong with the parameterization of intertempora preferences described in footnote 1,
our estimating equation becomes

DIn(c! /n) =aDIn(C,) +bDIn(y}) + Dd"g+x"j +Dz/, 9
where Dz! =w" +DInn’.
Measurement Error

Edimation of equation (9) is further complicated by possble measurement eror in
changes in digposable income. In the case of income changes there are two, possbly offsetting,
sources of measurement error. Firdt, there is classcd attenuation bias in the coefficient toward
zero due to incorrect measurement of the various income components and tax payments. Second,
there may be a podtive bias arisng because the household's income is used to congruct the
dependent variable, total consumption. It is impossble to determine a priori whether stochastic
components of income make the regresson coefficient of digposable income likely to be biased
upward or downward, if at al.

To edimate the parameters of equation (9) consstently we specify a vector of moment
conditions, E(z'Dz!)=0" s® t,which use an avalable sat of predetermined instruments, z',
that are maintained to be orthogona to the contemporaneous error term.® One possible approach

to edimaing the momert conditions is two stage least squares (2SLS). Because the error term

Dz! contains both random time-invariant heterogeneity,w", and an MA(1) component, DInn/,

15



serid corrdation is likey problematic. As discussed previoudy, totd consumption implicitly
contains durable goods, which may dso generate autocorrdation. Consequently, 2SLS will not
be efficient. A tractable gpproach admitting generd forms of serid correlation, due both to
unobserved heterogeneity and to the moving average process in Dz}, is Keane and Runkle's
(1992) forward-filter estimator.

The forward filter edimator, which 4ill maintains orthogondity with the origind st of
predetermined nstruments, has severa deps. First, we estimate equation (9) by 2SS and save

the (T- 2) vector of estimated residuals for each household, Dz". We then compute a (T-2) *
(T-2) marix, G :(&5 D'D2"§ 1, and filtlr it with an uppe-tianguar Cholesky

decomposition. Last, we pre-multiply (9) by Q= (I, A é) and egstimate the transformed forward-
filtered equation with the origind sat of indruments. Although Hansen's (1982) Generdized
Method-of-Moments (GMM) estimator is efficient, recent bootstrap Monte Carlo evidence is that

the estimator we use has good finite-sample properties rdative to 2SL.S and GMM (Ziliak 1997).

Empirical Results

We begin edimating (9) by gpecifying a base-case mode where totd household
consumption is disposable income net of the change in net worth predicted by liquid assets. As
time-varying demographics we include changes in the number of children in the household and
changes in the age of the youngest child. Contralling for children implicitly introduces household
economies to scde given that consumption is measured in per capita terms. In addition to a
condant and the time-varying covariates the insrument set has vaues a time ¢- 1) of the head's
annua hours of work, age, number of children, red hourly wage, the state unemployment rate,

and dummies for maritd datus, hedth Satus, spouse’'s education, geographic region, industry,
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occupation, union gatus, home ownership, and femde headship and vdues a time (t- 2) of red
disposable income. As specification checks on ingrument sets we test the vdidity of the
overidentifying restrictions with the Sargan test from the first-stage 2SL.S regression.®

Column (1) of Table 2 reports base-case edimaes. The estimated coefficient on the
change in log digposable income is highly datidicaly sgnificant, which is consgent with the
exiding consumptionrsmoothing literature's common regection of the complete consumption

insurance hypothesis. The base case esimate of b indicates that absent an offset from income

taxation a 10 percent decrease in gross family income would make tota consumption fal by
about 7.8 percent. When evauated a the overall sample means, the podt-tax effect of a 10
percent reduction in gross income is a 6.6 percent reduction in consumption (0.775 (1- 0.316) ~
(42,240/34,040)). On average, the progressve federal income tax in the 1980s stabilized
consumption losses by about 15 percent, which is an under-appreciated benefit to households
who experience idiosyncratic income losses 1°

Our base-case esimate of the impact of disposable income changes on total consumption
changes of 0.78 is quite Smilar to the ingrumenta-variables esimate of 0.80 found in Attanasio
and Davis's (1996) test of complete insurance in which they regressed the husband’'s wage on
non-durable consumption from the CEX, and is ds0 in line with Parker’s (1999) estimate of the
impact of predictable changes in Socid Security taxes on non-durable consumption in the CEX
of 0.6. As another check on our base-case edtimate we consider three aternative measures of per
capita consumption in Table 2 tota consumption defined as income net of changes in net nont
housng norntbusiness wedth predicted by liquid assets, tota consumption defined as income net
of changes in net worth predicted by liquid assets and home equity, and food consumption. The
edimated coefficients on disposable income move in the expected directions. By netting out a

narower definition of saving in column (2) we expect consumption to more closay track
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income, and the estimate of 0.92 is consistent with our prior.!! Likewise, by netting out a broader
definition of saving we expect a weaker link between consumption changes and income changes,
which is confirmed by the point estimate of 0.68. Lasily, we expect the link between income
changes and food consumption changes to be wesaker ill because food, once accounting for
household scale economies, is likey to be a reatively fixed share of the budget. Food is aso
dabilized by the Food Stamp Program. Indeed, in food consumption regressions that do not
control for children and age of youngest child, the coefficient of income change is about 0.27,
once we control for household economies the edimate fals to 0.09 and is not datisticaly
different from zero. Parker (1999) likewise finds the impact of Socia Security tax changes on
food consumption to be insgnificant (0.133 with a stlandard error of 0.2).
Automatic Stabilization After ERTA and TRA86

To gauge how the automatic dabilizing component of the income tax has changed

because of ERTA and TRA86 we make some caculations of the effect of gross-income changes

on consumption changes that can be attributed to income tax offsets, i.e, b(1- t7)(y /yj ). In

particular, usng the benchmark no-tax impact of 0.775 from column (2) of Table 2 we infer at
different points in the income didribution the percent reduction in totd consumption per capita
in response to gross-income cuts of 10 and 30 percent for each of the tax regimes in effect during
the 1980s. We dso evauae the additional contribution to the automatic Stabilization of
consumption due to FICA and the EITC.,

Our reference households are a married couple filing jointly with two children and a
femde head of household with two children. To compare households Stuated smilally in the
income didribution we condder married and femae-headed households with the median, 50
percent of the median, and 150 percent of the median United States gross incomes based on

income digribution estimates from the Current Population Survey. We dso examine a typicd

18



married couple located in the top 5 percent of the income digtribution to gauge how the tax
system has stahilized consumption of the wedlthy.

Income Taxes in Isolation. Because the income distribution is likely an endogenous
function of the tax system, it is mog informeative to caculate consumption stabilization based on
congtant dollars rather than current dollars (Kasten et a. 1994). Table 3 presents our caculations
for a 10 or 30 percent cut in gross income evauated a congtant 1985 dollars. The genera pattern
is an increese in the effect of gross-income changes on consumption changes, and thus a
subgtantid  dedline in automatic dabilization of consumption associated with the 1980s tax
reforms. For a married couple with the median income in 1980, a 10 percent cut in gross incomes
led to a 6.6 percent cut in consumption, or a reduction of 15 percent from our no-tax case of
about 7.75 percent. As of 1987 a 10 percent gross-income loss results in a 7.3 percent reduction
in consumption, which is a reduction in stebilization of 60 percent from 1980.? Although
married couples & 50 percent of the median had little change in dabilization between the 1980
and 1987 federd income tax regimes, married couples a 150 percent of the median and in the
top 5 percent of the income digtribution experienced reductions in Sabilization of 35 and 28
percent. A amilar pattern of larger post-tax impacts of income changes on consumption changes
(less sabilization) is dso evident for 30 percent income cuts.

For femde-headed households a haf the median income for their group, the tax system
provides no consumptiontsmoothing benefits for income losses because they are outsde the
federd income tax sysem dtogether. Alternatively, median income femae-headed households
experiencing 30 percent declines in income faced a 100 percent decline in consumption
gabilization from 1980 to 1987. In 1980 a 30 percent gross-income cut led to a 20.5 percent cut
in consumption, but by 1987 the same taxable income cut lowered their margind tax rete from
14 percent to zero producing in turn a 23.25 percent consumption loss. Although low-income
gngle mothers have access to the trander sysem for consumption sabilization, reductions in
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both the generodty of red trandfer payments and in access to programs after passage of the
Persona Responsibility and Work Opportunity Reconciliation Act of 1996 makes consumption
dabilization less in evidence.

FICA and the EITC. The bolded figures in Table 3 expand the definition of tax
ligbility to include FICA taxes and the EITC. There are a few noticegble changes. For married
couples a one-hdf the median income the impact of gross income losses on total consumption
per capita falls by the late 1980s from 6.8 percent to 5.9 percent for 10 percent income cuts, and
from 20.4 percent to 17.6 percent for 30 percent income cuts. EITC expansons as part of
TRAS86, coupled with the rising FICA base and rate, enhanced low-income households ability to
mitigate drops in consumption. For smdl income shocks the extent of Sabilizetion for median
income households was little changed during the 1980s after incluson of FICA and the EITC.
This implies that a subgtantia proportion of the 60 percent reduction in dabilization from federd
income tax reform was offset by FICA and the EITC, especiadly FICA because the EITC was
insufficiently generous to impact medianincome households. However, the pattern of reduced
consumption dabilization for high-income married couples is unchanged by recent adjustments
to FICA and the EITC. Importantly, female heads of households a 150 percent of the median,
like low-income married households, experienced a reduced effect of income on consumption
(greater stabilization) because of EITC and FICA expansons.

Tax Reforms of the 1990s. How much did the automatic Stabilization of
consumption change as a result of the Omnibus Budget Reconciliation Acts of 1990 and 1993
and the Taxpayer Rdief Act of 1997? The tax reforms of the 1990s partidly reversed the move
toward fewer brackets begun with TRA86 in favor of a rate structure more like 1987's. Instead
of the four tax brackets in 1988, by 1998 there were five margind tax rates: 15, 28, 31, 36, and
39.6 percent. Significant expansions of the payroll tax base and rates continued during the 1990s,

by 1998 the applicable base was $68,400 with a rate of 7.65 percent. More significant for low-
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income households was the substantid increase in the generodty of the EITC. From 1987 to
1998 the phase-in rate increased from 14 to 40 percent, the maximum tax credit increased from
$851 to $3,756, and the phase-out rate increased from 10 to 21 percent. The greater number of
tax rates, the broader payroll tax base, and the higher EITC subsidy and phase-out rates should
make automatic stabilization greater at the end of the 1990s than at the end of the 1980s.

To examine the posshility of increased dabilization of consumption by changes in
income-related taxes during the 1990s we conduct an exercise analogous to the caculations in
Table 3 by usng our estimated consumption Euler equation with tax system data for 1998. When
factoring in the combined impact of federd income txes, FICA, and the EITC there are severd
indances of greatly increased automatic-consumption Sabilization. A 30 percent income loss
reduced consumption for a married couple with the median income by 21.2 percent in 1987; by
1998 the corresponding consumption loss was 14.01 percent, or a nearly four-fold increase in
dabilization. The reason for the subgantid increase in consumption insurance is that the median
income married couple now fals into the phase-out range of the EITC and faces a subgtantialy
higher margind tax rate than ten years ealier. Smilaly enlarged consumption dabilization
during the 1990s appears for married couples a 50 percent of the median income and single
mothers a@ 150 percent of the median income. Rdativey high-income married couples dso
experienced incressed consumption insurance agangt large income losses during the 1990s
because of the expanded FICA base. Overdl, there has been a redtoration or expanson of
collective consumption insurance in the federd income-relaied tax system during the 1990s
driven largely by the increased generosity of the EITC.

Sensitivity Checks

Our find economelric activity is to examine whether our centra concluson that the

progressve federd income tax sysem provides collective insurance benefits to households

depends on any obvious econometric detail. Table 4 presents the results of six sengtivity checks.
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Aggregate Resources. Equation (9), which we use to examine the impacts of
income tax reforms on consumption Sabilization, is Smilar econometricdly to what researchers
use to test the permanent income hypothess (Hal and Mishkin 1982; Lusardi 1996; Runkle
1991; Zeldes 1989; Ziliak 1998).1% If we replace aggregate consumption by the after-tax interest
rate, and if the after-tax interest rate captures aggregate business cycle conditions, then a non
zero coefficient on income changes indicates excess sengtivity.

Chamberlain (1984) notes that tests of the permanent-income hypothess are vdid to the
extent that the after-tax interest rate captures aggregate resources. Tests of partid insurance using
equation (9) are likewise vdid to the extent tha C; adequately tracks aggregate resources. As a
check on the assumption that aggregate consumption tracks aggregate resources well we replace
average consumption with time dummies in the second column of Table 4. The estimated effect
of digposable income changes is 0.766, which is nearly identical to our base-case edimate of
0.775.

Smooth Tax Function. Our next robustness check is to replace the tax payments
condructed by the PSID daff that we use in caculating digposable income with tax payments
edimated from a tax function tha is gpproximated by a smooth cubic polynomid in taxable
income. A smooth tax function is an economericdly aitractive dternative to the piece-wise
linear gpproach to estimating tax effects on labor supply because by smoothing the tax kinks one
lessens concerns over measurement error problems if households switch tax brackets when hours
change (MaCurdy et a. 1990; Ziliak and Kniesner 1999). In the smooth income tax approach the
payroll and average date income tax rates ill goply, but the federd rate is a continuoudy
differentigble function. When we use the smooth tax raie function in edimaing the Euler
equation for consumption the estimated amount of autometic Sabilization is virtudly unchanged.

That the edtimates based on a smooth tax function are in accord with esimates based on the
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PSID’s tax rates lends further support that the taxes computed by the PSID are comparatively
well measured.

Additional Latent Heterogeneity. If our corrdlated random:effects specification
for the discount rate inadequately captures unobserved growth-rate heterogeneity then there may
be additiond latent heterogeneity in the Euler equation for consumption growth equation (9). For
completeness we edimate the basdine gpecification in fird-difference form  (difference in
consumption differences), which gppears in column (4) of Table 4. Allowing for additiona
person-specific  heterogenaity lowers the edimated margina effect of digposable income on
consumption by about 11 percent, such that b fals from about 0.775 to about 0.688. Estimating
the basdine corrdated random effects model on the redricted firg-difference sample of 8,570
personyears yields a digposable income coefficient of 0.66, which suggests the lower coefficient
from fird-differencing is not from additiond heterogeneity but from changes in the sample We
infer tha our basdine corrdaed random effects gpecification captures time-invariant
heterogeneity in the evolution of consumption reasonably well.

Asymmetric Responses. We do multiple specification checks relaxing the
assumption of a common coefficient on dispossble incomel* The first test postulates that
consumption may respond asymmetricadly to postive as opposed to negative income shocks. To
test the asymmetric response hypothess we congdruct an indicator varigble that is one if the
income change is negative and interact it with the income change variable. We dso gppend to
our indrument set the interaction of income and the negative shock indicator a (t- 2). Columns
(5) and (6) of Table 4 contan consumption Euler equation estimates that permit an asymmetric
response. Based on the coefficient of the interacted regressor, - 0.0168 with a standard error of
0.0473, we find no evidence that consumption responds asymmetricdly to postive versus

negetive digposable income shocks,
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Permanent/Transitory Income. The permanent income hypothess is that
consumption responds to permanent changes in income but not to trangtory changes so tha the
Euler equation error over time is expected to be zero. The consumption insurance hypothess
makes no explicit diginction between permanent and trangtory income changes, and only
implies that Euler-equation errors are expected to be equal across households and not necessarily
equa to zero. In our context the tax code does not distinguish between permanent and trandtory
income shocks - regardless of source the tax code automaticaly stabilizes income shocks.

To test the neutrdity of income changes proposition, we decompose income fluctuations
into permanent and trangitory shocks. Following Gottschak and Moffitt (1995) we edimate a
fixed-effect Mincer eguation for income where the human-capital controls include a quadrdtic in
the head’'s age, education of the head, marital status of the head, and industry/occupation of the
head. We then create permanent income as the fitted vaue of the humancapitd income
regresson. Trangtory income is then the deviation of observed current income from permanent
income. We report the results of the forward-filter etimates of the impact of permanent and
trangtory income changes on total consumption per capita in columns (7) and (8) of Table 4.
Although the coefficient on trangtory income is less than the coefficient on permanent income,
which is conggent with the permanent-income hypothesis, a Wad test does not rgect the null
hypothesis that the two income change coefficients are equd at the 0.37 level.»®

Income Heterogeneity. In dl specifications condgdered we have assumed that the
impact of digposable income on consumption is homogeneous across the income didtribution. It
is conceivable that there is reduced access to forma and informa channels of insurance as one
moves down the income didtribution. A consequence would be that the consumption of low-
income households may be more respongive to disposable income changes than the consumption

of high-income households.
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In Table 4 we interact the change in disposable income with a four-part spline function

based on average household income. Specifically, we compute average income by caculating the

o . 135 .
household-specific time meen of income, — - yh , and order average income from lowest to
t=1

highest. We then glit the didribution into four parts Smilar to Table 3 to creste four dummy
varidbles: income is (1) less than or equa to 50 percent of the median income (1), (2) between
50 and 150 percent of the median (I2), (3) between 150 percent of the median and the top 5
percent (I3), and (4) in the top 5 percent of the digtribution (I4). We aso interact the income
caegory Sline function with the st of excduded indruments substantidly increesng the
number of over-identifying redrictions. The results for a consumption Euler equetion thet
incorporates income digribution effects appear in the last four columns of Table 4. Although
there is a quditative difference in the responsveness of consumption to income changes across
the income didribution, a Wald test does not rgect the null hypothess of equa responsveness
(p-vaue = 0.89), which lends further support for our base-case specification in column (2) of
Table 2.
Welfare Costs of Reduced Stabilization

Findly we address the broader issue of the wefare costs of reduced consumption
dabilization due to tax reform. Parameter estimates in Tables 2 and 3 indicate that for the median
household the federa tax reforms of the 1980s reduced automatic stabilization of consumption
by about one hdf. Adding in expansons in the EITC and the payrall tax the median household
hed little change in ddbilization, low-income households had an increase in dabilization, and
high-income households had a decrease in dabilization. The heterogeneity of results across the
income digribution suggests that there were wefare gains and losses from the 1980s reforms.
Using both the base-case parameters from Table 2 and the heterogeneous income parameters

from Table 4 we document the net effect of changes on household welfare.
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We cdculate the wdfare cost of tax reform as the proportiona increase in consumption
necessty to leave the household equdly wel off when moving from a more progressive tax
regime to a less progressve tax regime (from a sysem offering more consumption insurance to
one offering less consumption insurance). Based on the socid wedfare function in equation (1),
the isodastic preferences in equation (5), and the corresponding estimated parameters in Tables 2

or 4 for the consumption equation (9), we solve
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for k given esimated pre-reform per capita consumption (G /n"), post-reform per capita
consumption (¢ /n"), dternaive vaues of risk averson (s ), and household-specific weights

(m').® For smplicity we assume that only one state is redized a time t, and we assume a
utilitarian socid welfare function giving equad weight to each household!’ Equation (9) is in
terms of consumption growth, and we need consumption levels to condruct the utility function in
equation (10). We therefore cdculate the household-specific consumption intercepts usng the
estimated consumption parameters and time-means of the variables,
y"=(c"/n")- 4C- by"- d'§- x"T, and then add back y" to obtain predicted per capita
consumption. Predicted consumption per capita varies across the reforms because disposable
income, Vi, changes with tax regimes, ceteris paribus.

To focus on mean-presarving increases in risk, dl the reforms we consder are revenue
neutra. Reforms aso incorporate FICA and EITC tax payments and credits. The reforms we
evaluate include moving from the 1980 tax dructure for al years to (1) an equd-yidd annud
lump-sum tax, (2) an equd-yield proportiona tax, (3) an equd-yield 1987 tax regime, and (4) an
equal-yield 1987 tax rate but 1980 tax base regime. Because a proportional tax also provides

consumption dabilization the comparison between the 1980 regime and the proportiond tax
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reveds the additiond dabilization from progressvity. Likewise, didinguishing changes in the
base from the rates in 1987 sheds light on the combined effects of base-broadening and
indexation from TRAS86. Ladly, for comparative purposes, we dso caculate a fifth reform that
moves the household from the 1987 tax regime to an equd yield annua lump sum tax and a sxth
reform that moves the household from a tax regime that has the 1987 rates but the 1980 tax base
to an equd-yidd annud lump-sum tax.

We cdculate two broad sets of results in Tables 5 and 6, one based on actud data and the
other based on smulated data. For the actual data we take the 12-year time series of income,
deductions, demographics, and family sructure for each household in the sample and congtruct
disposable income under the various tax regimes. Given disposable income it is possble to
congtruct predicted consumption per capita, which we then use to solve for k in equation (10) at
various levels of risk averson. The smulated deta differ from the actud data in the construction
of gross and net income. For each household we computed the 12-year time mean of income and
then congructed current income as a multiplicative shock of permanent (average) income. In
each period the household redlizes one state of nature and faces shocks from two sources, a
common macroeconomic shock and an idiosyncratic shock. The macro shock is parameterized to
the growth in actua aggregate income in the sample for each period, and the idiosyncratic shock
is a random normd variable that is distributed with mean one and standard deviation of ether 10
or 30 percent. To reduce the noise from any one smulated outcome we report the mean vaue of
kK across 100 iterations. Table 5 presents estimated welfare costs for aternative tax reforms
based on the estimated consumption parameters in column (2) of Table 2, and Table 6 is based
on the estimated consumption parameters from the last four columns of Table 4. Although the
Wad test could not rgect the null of a common income coefficient across the income

digribution, we believe that the quditative differences are dgnificant enough to warrant separate
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welfare cdculations. Because our edimated coefficient of relaive risk averson is near 2
(1/0.42), we focus our discussion primarily on the center column of each table.

In Table 5 the actud data indicate households would have to be compensated about 2.5
percent of basdine per capita consumption to accept a move from the 1980 progressive tax
regime to an economicdly equivaent annud lump-sum tax. Given total consumption per capita
of $11,500, the implied compensation (welfare loss) is about $288 per capita annudly. The
comparable estimate for a risk averson parameter of 3 is 7.2 percent, or about $828 of basdine
per capita consumption. As anticipated ex ante, households adso vaue the extra consumption
insurance offered by a progressve tax system over a proportiond tax system, as they would have
to be compensated by about 1.5 percent of consumption to accept the proportiona tax instead of
the 1980 tax regime, with compensation increasing rapidly in risk averdon. Interegtingly, in the
actua data there appears to be very little wefare loss from TRAS86, either for changes in the rates
and base or changes in the base done® The scant welfare impact of TRA86 based on insurance
consderaions gppears to be due largely to the offsetting welfare gains and losses brought about
from coincident reforms to FICA and the EITC® Although the magnitudes are dightly lower in
the heterogeneous income coefficient case in Table 6 the wdfare loss pattern from actud data is
quite smilar to the congtant income coefficient case displayed in Table 5.

When the idiosyncratic income shock is smdl (10 percent) in the Imulated data the
welfare losses are inconsequentid across dl the tax reforms. Smilar to the case of log utility
(s =1) with the actud data, the household is behaving like a risk-neutrd agent with smadl
shocks to income. When the shock is sizable, on the order of 30 percent, the welfare losses get
quite large, especidly with high degrees of risk averson. To accept an economicdly equivaent
annud lump-sum tax versus the 1980 tax regime the household's basdine consumption would
have to be increased by upwards of 28 percent. An nteresting result, which is consgent with

Pechman (1985) who found the pre-ERTA tax system (federd + FICA + date) to be nearly
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proportiond, is the smdl (1 percent) welfare loss by moving from the 1980 system for dl years
to an equa yied proportional tax. The near equivdency of the 1980 sysem and a flat tax is
atributable to the fact that in the smulated deta there is no distinction between taxable and
nontaxable income; al smulated income data are taken as labor income and subject to FICA
whereas many households have income that is not subject to FICA. Lagly, we find that the cost
of changing the tax sysem from ERTA to TRAS86 is upwads of 6 percent for rdativey risk
averse households facing large income risk, but the wefare costs of consumption destabilization

associated with the 1980s tax reforms are much more modest for the typical household.

Conclusion

We gpecify a modd of partid implicit consumption insurance with dispossble income as
the focal regressor. Our data are from the Pand Study of Income Dynamics for interview years
19801991, and our messure of consumption is income net of taxes and liquid saving. The
econometric model treats person-specific discount rates as a corrdlated random effect. To control
for possble endogenous explanatory variables and serid correlation we use a forward-filter
edimator. The god of our research is to identify the degree to which the automatic stabilization
of consumption has changed because of ERTA and TRAS6.

On average, the progressve income tax system dabilizes consumption by about 15
percent in the face of idiosyncratic shocks to income. In some cases tax reforms of the 1980s
actudly increased the automatic stabilization inherent in a progressve income tax, but the typica
outcome is that ERTA and TRAS86 reduced tota consumption stability by about 50 percent.
More recent tax reforms, most notably expanded FICA coverage and increased EITC generosty,
have restored or enhanced consumption insurance for certain economic groups, single mothers

and low income married couples.
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Our results highlight an under-gppreciated benefit to households implicit in a progressve
income tax. Undoubtedly the deadweight loss from reduced incentives declined for many
taxpayers with the 1980s tax reforms. However, our smulations indicate that there was dso a
welfare loss from the reduction in collective insurance. An important topic for future research is
to evauate the offsgtting wefare gans and losses from ddic versus dynamic efficiency effects
of changes in the dructure of persond income-based taxes with an eye toward more

comprehensive optimal tax research.

30



Endnotes

*The authors thank Peter Arcidiacono, Alan Auerbach, Mak Bils, Dan Black, Gary

Engdhardt, Eric French, Andrzg Grodner, Jonathan Gruber, Doug Holtz-Eakin, Glenn Hubbard,
John Kennan, Jeff Kubick, Tom Mroz, Derek Ned, Jm Poterba, Karl Scholz, Frank Wolak, two
anonymous referees, and seminar paticipants a Arizona State Universty, Duke Universty,
Federd Reserve Bank of Chicago, Stanford Universty, Syracuse Universty, University of
Rochester, and Universty of Wisconsn for their hepful comments on earlier drafts All errors
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1.

Our  empiricd mode will parameterize  intertempord preferences as
q[‘:exp{s(dt“gﬂnvth)}, where d" is a 1k vector of observed time-vaying

demographicsand Inv," is amean+zero random shock.

Also important is the impact of tax reforms on the taxable income base. TRA86 had
several base-broadening measures, which may or may not incresse dabilization reldive
to the preTRA86 sysem depending on whether newly taxed income components are
relaively voldile. We atempt to isolate changes in the rates versus the base in some of
our welfare amulations below.

Note that when gross income changes there is both a direct effect on per capita
consumption viab and an indirect effect viathe tax system,

T qc’ 0 &l 0
-ert oo
e M W géYao
Because equation (7) is in double-log form the partid derivaive with respect to gross
incomeis

1‘[ Cth/nh
fin(c" /nf) /1y! :%/ﬂyﬁ
To keep the formula in terms of an dadticity it is necessary to multiply both sdes by
grossincome, /'

A prectical reason for our sample dates is that in 1980 the PSID converted from hand-
cdculated income tax information to computer-generated data, reducing measurement
eror consderably. In 1992 the PSID ceased collecting tax data, making 1991 the last
year tax information is available.

For an econometric examination of changes in home equity and saving see Engehardt
(1996).

Our measure of net worth might be understated because of omitted pensons. The lack of

penson wedth data in the PSID should not be problematic for our purposes. During the
1980s over 60 percent of workers are not covered by private pensons (Statistical
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10.

11.

12.

13.

Abstract of the United States 1998). Moreover, the mgority of pension plan participants
(over 60 percent in 1980, for example) are in defined benefit plans, which are highly
illiquid because defined benefit pendons rardy offer the opportunity for borrowing
agang them for current consumption. Gae (1998) provides a criticad survey of empirica
esdimates of the impact of pensons on overdl saving and finds thet after correcting for
common econometric biases pensons may offset other forms of saving upwards of 70
percent. Engen and Gale (2000) examine the impact of 401(k) plans on household wedth.
Except for low-earnings households, 401(k)s seem to offer little net additions to wedth.

The average date tax rate in the margind tax rate is best viewed as a proportiona tax
over and above the federad margind tax rate and is an additiond source of consumption
dabilization.

Following Hayashi et d. (1996), we baance the unbalanced data by setting to zero
incaculable changes in consumption across years resulting from missng person years.
The procedure guarantees postive semi-definiteness of the fourth moments and ensures
that the expectation of the moment condition is zero.

Sdected summary datistics for regresson variables gppear in Appendix Table A.2. We
deflated food consumption by the food component of the CPI and deflated totd
consumption and income by the persona consumption expenditure deflator (base 1987).

In addition to the Sargan tedt, a specification check on the results in column (1) is the
pseudo likdihood retio test of Eichenbaum et a. (1988), which can be used to examine
the exogendty of indruments the household head's hours of work a time t- 1 and the
household's digposable income a time t- 2 in paticular. Disposable income a t- 2 may
fal exogendty if there is duggish adjusment of consumption changes to past income.
Hours of work may fal exogendty if consumption and leisure are not separable in utility,
dthough by induding gross income we are implicitly alowing non-separability between
consumption and leisure. The data do not rgect the null of ingrument exogeneity. As a
find check of our base specification’s instrument qudity we edimated the fird-stage
model of the change in disposable income on our instrument set, which yieds a firg-
sage F-test of instrument rdevance of 7.03 with a p-vaue less than 0.0000, indicating
that our ingrumerts are of good qudlity.

We have dso condructed tota consumption smilarly to that used in column (2) except
that ingead of predicted wedth we congructed wedth by capitdizing rent, interest, and
dividend income. The resulting point esimate was 0.91. We aso constructed saving by
permitting asset revaduations between years, with the interest rate a weighted average of
equity and bond yields. There was little difference in the point estimates.

In 1980 the household moved from the 28 to the 24 percent margind tax bracket. In 1987
the household remains in the 15 percent bracket after the income cuit.

It is possble to have complete consumption insurance and yet violate the permanent
income hypothesis, or vice versa, however (Cochrane 1991).
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14.

15.

16.

17.

18.

19.

In an additionad check not tabulated we consder the Lucas Critique, which suggests that
the impact of dispossble income may itsdf vary with the tax regime. We tested the
posshility of policy induced parameter change by permitting the estimated disposable
income coefficient to differ pree and post-TRA86. The income coefficient is dightly
more pogitive (consumption dightly less smooth) but never sgnificantly so post TRAS6.

Note that it is possble to esimate the modd by OLS if we assume that permanent and
trangtory income are correctly measured. OLS vyidds coefficients of 0.840 (0.068) and
0.783 (0.015) for permanent and transtory income. The Wald test again does not reect
the null of equdity at the 0.39 leve.

The cdculaion is smilar to how Attanaso and Davis (1996) examine the welfare cost of
complete insurance.

The gandard model of consumption insurance postulates that the household weight is a
postive function of the consumption endowment. In results not reported we used
edimated household fixed effects as the weight with little change in the results.

As a check on the insurance implicitly provided by bracket creep we computed welfare
under the 1987 base and rate regime € = 2) versus an equd yield annud lump sIm tax
leaving the brackets unindexed for inflation. The welfare cost rises from the 1.43 percent
annudly in Table 5 to 1.80 percent annudly.

The wdfare loss is increased by about a third (to 0.27 percent from the 0.21 percent in

Table 5) when we patid out the effect of the changes in the federd income tax rates only
pre-ERTA to post-TRASG.
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Tablel. Tax Rate Schedulesfor Married Taxpayers

in Selected Tax Years?
Taxable Income Marginal Tax TaxableIncome Marginal Tax
(thousands of Rate (thousands of Rate
dollars) (percents) dollars) (percents)
1980 1982
3.4orless 0 34 orless 0
34-55 14 34-55 12
55-76 16 55-7.6 14
7.6-119 18 76-119 16
11.9-16.0 21 11.9-16.0 19
16.0-20.2 24 16.0-20.2 22
20.2-24.6 28 20.2-24.6 25
24.6-29.9 32 24.6-29.9 29
209-352 37 20.9-352 33
35.2-45.8 43 35.2-45.8 39
45.8-60.0 49 45.8-60.0 4
60.0-85.6 54 60.0-85.6 49
85.6-109.4 59 85.6-109.4 50
109.4-162.4 64 109.4-162.4 50
162.4-2154 63 162.4-2154 50
215.4+ 70 2154+ 50
1985 1987

3.54 or less 0 3.00rless 11
354-5.72 1 30-280 15
5.72-7.91 12 28.0-45.0 28
7.91-12.39 14 45.0-90.0 35
12.39-16.65 16 90.0+ 385
16.65-21.02 18

21.02-25.6 2

256-31.12 25

31.12-36.63 28

36.63-47.67 33

47.67-62.45 33

62.45-89.09 42

80.09-113.86 45

113.86-169.02 49

169.02+ 50

#Taxable income for tax years prior to 1987 istypically defined as adjusted gross income less

exemptions and excess itemized deductions (the excess of itemized deductions over the zero bracket

amount). For 1987 and beyond taxable incomeis defined as adjusted gross income less exemptions and the

larger of itemized deductions or the standard deduction.



Table2. Forward-Filter Estimates of the Impact of Disposable Income
on DIn (Consumption Per Capita)

Base Case” Alter native Consumption M easures®
Co G G Cs

Din(Sample Consumption) 04165 0.3502 0.4348 0.4988

(0.0764) (0.0819) (0.1418) (0.1496)
Din(Disposable Income) 0.7752 0.9253 0.6773 0.0869

(0.0963) (0.0009) (0.1423) (0.0768)
Sargan Test® 33.4146 27.8353 49.3175 42.0248
. [35, 0.545] [35,0.800] [35,0.055] [35,0.193]
Number of Observations 10,360 10,84 8,308 9,874

*Heteroskedasticity and autocorrel ation-consistent standard errors are in parentheses. Each specification
controls for changes in the number of children, changesin the age of the youngest child, and dummy
variablesfor race, education, and five-year birth cohort. The instrument set includes a constant, (t- 1)
values of head’ s annual hours of work, age of head, the number of children, the head’ sreal hourly wage,
state unemployment rate, dummies for marital status, health status, spouse’ s education, geographic region,
industry, occupation, union status, female head, and home ownership, along with (t- 2) values of real
di sg)osabl eincome.

Base total consumption is defined as disposable income less saving, where saving isthefirst difference
of net worth predicted by liquid assets.

“Total consumption denoted asC; is defined as disposable income less saving, where saving is the first
difference of net non-housing non-business wealth predicted by liquid assets. Total consumption denoted
as C, isdefined as disposable income less saving, where saving is the first difference of net worth
predicted by liquid assets and home equity. Total consumption denoted asCs is defined as food
expenditures at home and away from home.

“The Sargan Test isfor the validity of the over identifying restrictionsin the first-stage IV model. The
degrees of freedom and p-values are given in square brackets.



Table3. Percent Reduction in Total Consumption Per Capitain Responseto Gross
Income Cutsof 10 and 30 Per cent for Alternative Tax Yearsand Filing Status
(inclusive of FICA and the Earned Income Tax Credit)®

Married Couplewith Two Children Female Head with Two Children
150 150
50 Per cent of Per cent of Top5 50 Per cent Per cent of
Year Median Median Median Per cent of Median Median Median

10 Percent Cut in Grosslncome
(1985 dollars)

1980 6.89 6.62 5.72 562 775 6.84 6.67
(6.83) (7.09) (6.00) (5.84) (7.75) (5.66) (6.59)
1982 6.93 6.69 5.82 587 775 7.00 6.79
(6.87) (6.61) (6.25) (6.18) (7.75) (5.71) (6.72)
1985 7.09 6.87 6.28 6.28 7.75 7.14 6.98
(7.03) (6.79) (6.80) (6.65) (7.75) (5.85) (6.92)
1987 6.82 7.26 6.42 6.22 7.75 7.00 6.98
(5.88) (7.21) (6.97) (6.60) (7.75) (5.71) (5.98)

30 Percent Cut in Gross|Income
(1985 dollars)

1980 2055 2022 19.29 1755 2325 2046 20.83
(20.37) (19.98)  (18.63) (18.39) (23.25)  (16.32) (20.70)
1982 20.70 2022 18.36 1803 2325 2097 2082
(20.52) (19.98)  (17.94) (19.23) (23.25)  (16.44) (17.28)
1985 21.27 21.09 20.25 19.35 2325 21.21 21.21
(21.12) (2091)  (19.98) (20.76) (23.25)  (16.65) (17.67)
1987 20.85 21.36 21.9 1968 2325 2325 20.37
(17.61) (21.21)  (21.87) (21.15) (23.25)  (18.57) (16.83)

®Based on the estimate of b from column (2), Table 2, the numbersin the table reflect the impact of gross
income changes on total consumption changes after a 10 (30) percent income |oss, 6(1- te )y / ydt) . Inthe

absence of income taxes the consumption effect is b* (100%) and b* (300%) , or 7.75 percent and 23.25

percent. Each representative filing unit is assumed to take the standard deduction and personal exemptionsin
calculating taxable income.



Table4. Sensitivity of the Effect of Disposable |ncome Changes on
Log Per Capita Total Consumption Changes?

DIn (Disposable Income) Sargan Test”
Time Dummies” 0.7663 32,6673
(0.0985) [35,058]
Smoth MTR® 0.8005 325554
(0.0964) [35,059]
First Difference” 0.6884 200116
(0.1499) [35,0.98]
Assymmetric Responses®
DIn(y) 0.7906
(0.0306)
33.8156
DIn(y)« | (DIn< 0) 0.0168 [35, 0.53]
(0.0473)
Permanent/Transitory’
P 0.8273
DinCy™) (0.1046)
354120
T 0.7246 [35, 0.45]
Din(y") (0.0461)
Heterogeneous Responsesb
DIn(y)* I (y < 0.5Med) 0.8124
(0.1689)
DIn(y)*1(0.5<y <1.5Med) 0.7030
(0.1079) 1083599
136, 0.96
DIn(y)* 1(0.5< y <Top5) 0.6080 [136,0.96]
(0.1709)
DIn(y) * I (y  Top5) 0.6765
(0.1688)

*Heteroskedasticity and autocorrel ation-consistent standard errors are given in parentheses. Base case
estimate is 0.7752 (0.0963).

®Time dummies are used as covariatesin place of the sample average of consumption, NT = 10,360.

“The marginal tax rate is approximated by smooth, cubic polynomial intaxable income, NT = 10,351.

dModel in equation (7) isestimated in first differences. NT = 8,570.

®Model permits differencesin income coefficients for positive versus negative changes. NT = 10,360.

'Model permits differences in income coefficients for permanent versus transitory income changes,
where permanent income is predicted income from afixed-effect human capital earnings egquation and
transitory income is the current period deviation from predicted income. NT = 10,360.

9IModel permits differencesin income coefficients for 12-year mean income less than one-half the
median, between one-half and one-and-one-half the median, between one and a half the median and the top
5, and those in the top 5 of the distribution. NT = 10,360.

"The Sargan Test isfor the validity of the overidentifying restrictionsin first-stage | V. The degrees of
freedom and p-values are given in square brackets.
See notesto Table 3 for additional details.



Table5. Welfare Costsof Alternative Tax Regimes—Common Income Coefficient M odel®

(in percent)
Actual Data Simulated Data

Common and 10 Per cent Common and 30 Per cent
I diosyncratic Income Shock I diosyncratic I ncome Shock
Percent I ncreasein Consumption to Coefficient of Relative Risk Coefficient of Relative Risk Cosfficient of Relative Risk

Compensate for Move Aversion Equal to: Aversion to: Aversion Equal to:

From: To 1) 2° (3) €Y 2° (3) 1) 2° (3)
1980 Regime Equal Yield Lump Sum 0.30 2.46 7.19 004 0.14 0.01 029 7.10 27.79
1980 Regime Equal Yield Proportional Tax 0.02 1.49 5.89 0.06 0.05 0.00 0.01 0.94 0.82
1980 Equal Yidd Equa Yield Lump Sum 0.28 1.00 021 0.02 0.18 0.01 0.28 6.43 26.33

Proportional Tax

1987 Regime Equal Yield Lump Sum 024 1.43 0.30 004 0.10 0.00 0.23 5.72 21.34
1987 Rate Regime Equal Yield Lump Sum 021 1.84 1.20 0.01 0.13 0.01 022 5.79 25.89
1980 Regime Equa Yield 1987 Regime 0.03 0.21 0.01 0.00 0.01 0.00 0.02 0.82 591
1980 Regime Equa Yield 1987 Rate Regime 0.05 0.16 0.01 0.02 0.01 0.00 0.03 0.73 8.79

#The estimated income coefficients for the consumption function come from column (2) of Table 2.
PA coefficient of relative risk aversion of 2 ismost consistent with the implied estimate from the data.



Table6. Welfare Costsof Alternative Tax Regimes—H eter ogeneous | ncome Coefficient Model®

(in percent)
Actual Data Simulated Data

Common and 10 Percent Common and 30 Percent
I diosyncratic Income Shock I diosyncratic I ncome Shock
Percent I ncreasein Consumption to Coefficient of Relative Risk Coefficient of Relative Risk Cosfficient of Relative Risk

Compensate for Move Aversion Equal to: Aversion to: Aversion Equal to:

From: To €)) 2’ 3 €Y 2’ (3 €)) 2’ 3)
1980 Regime Equal Yield Lump Sum 0.26 1.89 153 0.03 0.10 0.00 0.27 5.67 22.76
1980 Regime Equal Yield Proportional Tax 0.01 1.21 3.16 0.04 0.05 0.00 0.02 0.76 0.34
1980 Equal Yidd Equa Yield Lump Sum 0.25 0.70 0.38 0.02 0.15 0.00 0.26 5.11 2161

Proportional Tax

1987 Regime Equal Yield Lump Sum 0.20 1.19 0.19 0.02 0.07 0.00 0.23 4.23 12.80
1987 Rate Regime Equal Yield Lump Sum 0.18 1.49 0.60 0.01 0.10 0.00 0.21 4.50 16.88
1980 Regime Equa Yield 1987 Regime 0.02 0.17 0.01 0.00 0.01 0.00 0.02 0.64 3.09
1980 Regime Equa Yield 1987 Rate Regime 0.04 0.14 0.00 0.02 0.01 0.00 0.03 0.47 512

#The estimated income coefficients for the consumption function come from columns (9)—(12) of Table 4.
PCoefficient of relative risk aversion of 2 ismost consistent with thei mplied estimate from the data.
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Figure 1: Statutory Federal Marginal Tax Rates for Married Couples Filing Jointly
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Figure 2: Average Tax Rates for 1980 IRS and PSID Tax Returns by Adjusted Gross Income
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Appendix TableA.1. Fixed Effect Wealth Prediction EquationsBased on
1984 and 1989 PSID Wealth Supplements

Net Non-Housing

Non-Business Wealth Net Worth Net Worth
Liquid Assets 1.1379 1.6788 1.6037
(0.0260) (0.0302) (0.0286
Home Equity 14777
(0.1048
Adjusted R? 0.84772 0.9263 0.9361

Number of Observations 2,596 2,596 2,596



Appendix Table A.2.

Selected Summary Statistics

Variable Sample Mean Standard Deviation
Din(Base Total Consumption Per Capita) 0.004 0.380
Din(Food Consumption Per Capita) 0.007 0.340
Din(Disposable Income) 0.012 0.246
Marginal Tax Rate 0.316 0.099
Gross Income ($10,000s) 4.224 3.293
Disposable Income ($10,000s) 3404 2459
Number of Children 1.359 1259
Age of Youngest Child 5.365 5.550
White 0.677 0.468
Lessthan High School 0.224 0417
High School 0.369 0.483
More than High School 0.406 0.491
Birth Cohort 1 0.282 0450
Birth Cohort 2 0.273 0.446
Birth Cohort 3 0.163 0.370
Birth Cohort 4 0133 0.339
Birth Cohort 5 0.149 0.356
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