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ABSTRACT

Over 18 million taxpayers are projected to receive the Earned Income Tax Credit (EITC)
in tax year 1997, at a total cost to the federal government of about 25 billion dollars. The EITC
18 refundable, so that any amount of the credit exceeding the family’s tax liability is returned in
the form of a cash refund. Advocates of the credit argue that this redistribution occurs with much
less distortion to labor supply than that caused by other elements of the welfare system.

This popular view that the credit “encourages work effort” is unlikely to hold among
married couples. Theory suggests that primary earners (typically men) would increase labor force
participation, but secondary earners would reduce their labor supply in response to an EITC.

We study the labor supply response of married couples to several EITC expansions
between 1984 and 1996. While our primary interest is the response to changes in the budget set
induced by the EITC, our estimation strategy takes account of budget set changes caused by
federal tax policy, and by cross-sectional variation in wages, income, and family size. We use
both quasi-experimental and reduced form labor supply models to estimate the impact of EITC
induced tax changes.

The results suggest that EITC expansions between 1984 and 1996 increased married men’s
labor force participation only slightly but reduced married women’s labor force participation by
over a full percentage point. Overall, the evidence suggests that tamily labor supply and pre-tax
family earnings fell among married couples. Our results imply that the EITC is effectively

subsidizing married mothers to stay at home, and therefore have implications for the design of the

program.
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1. INTRODUCTION

After a decade in near total obscurity, the Earned Income Tax Credit (EITC) was expanded in the
tax acts of 1986, 1990, and 1993 to become the largest cash-transfer program for lower-income families
with children. Over 18 million taxpayers are projected to receive the EITC in tax year 1997, at a total cost
to the federal government of about 25 billion dollars.'  Just one decade earlier in 1986, only 7 million
families received the EITC, at a total cost of 2 billion dollars.

The EITC is refundable, so that any amount of the credit exceeding the family's tax liability is
returned in the form of a cash refund. The maximum credit amount in 1997 was $3,656 for a family with
2 or more children, and $2,210 for a family with one child. Although the credit may be received as part of
a worker’s regular paycheck, only a very small share of taxpayers avail themselves of that option, choosing
instead to receive the transfer in the form of a lump sum payment.’

Advocates of the credit argue that redistribution occurs with much less distortion to labor supply
than that caused by other elements of the welfare system. In particular, the credit is said to encourage
labor force participation. Critics point to the very high marginal tax rates in the phase-out of the credit to
argue that the credit (when combined with federal, state and payroll taxes) can impose very high marginal
tax rates that may substantially reduce hours worked.

In this paper, we examine the impact of the EITC on the labor supply decisions of married couples.
This group is particularly interesting for several reasons. First, the popular view that the credit
“encourages work effort” is unlikely to hold among married couples. Primary earners (typically men) may
slightly increase labor force participation, but most secondary earners in recipient families are expected to
reduce their labor supply. In fact, the EITC causes the budget constraint faced by many secondary earners
to look striking similar to that faced by welfare (AFDC/TANF) recipients. In addition, emphiéai research

suggests that the reduction in labor supply may be substantial for affected groups. That work finds that

' Federal spending on Temporary Assistance to Needy Families (TANF), which block grants Aid to Families with
Dependent Children (AFDC), is fixed at about 16 billien dollars per year through the year 2001 (UL.S. House Ways
and Means Committee 1996).

*This feature of the transfer has implications for the interpretation of the labor supply responses. We discuss
this later in the paper.
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labor force participation of secondary earners, typically married women, is particularly sensitive to taxes
(Triest 1992). Finally, these incentives affect a significant portion of the EITC population: in 1994 one-
third of all recipients and about 40 percent of the phase-out population are married couples [General
Accounting Oftice (GAO) 1996].

We study the labor supply response of married couples to the recent expansions of the earned
income tax credit using Current Population Survey data from 1984-1996. We examine standard measures
of labor supply (labor force participation, total hours worked, and hours worked conditional on working)
separately for husbands and wives. Whereas our primary interest is in the response to changes in the
budget set induced by the EITC, our estimation strategy takes account of budget set changes caused by
federal tax policy, and cross-sectional variation in income and family size.

The problems of estimating the impact of taxes on labor supply are well known in the literature,
including the endogeneity of the net-of-tax wage to labor supply. We estimate the discrete work-no work
choice at fixed hours, and use instrumental variables methods to correct for the joint determination of
hours worked and tax rates. As a preliminary analysis, we evaluate the impact of the EITC expansion using
quasi-experimental methods where we compare changes in labor supply among EITC eligible and ineligible
groups.

While 2 number of papers have evaluated the EITC’s effect on the labor supply of single women,
this is the first paper that examines both the participation and hours of work decisions of married couples
using tax reform variation. The paper also contributes to the empirical labor supply literature by
examining directly the impact of taxes on labor force participation, and by using a new instrument based on
tax reforms that captures the individual’s entire budget set to estimate the impact of taxes on hours
worked.

Our main estimates are based on a sample of married couples with less than 12 years of schooling,
chosen because they are most likely to be affected by the EITC . In 1996, almost 60 percent of less-
educated married couples with children were eligible for the EITC. By comparison, only 20 (10) percent
of couples with 12 (more than 12) years of schooling were eligible for the EITC. Our results suggests that
married men'’s labor supply is little affected by taxes, while married women's labor supply is moderately

affected by taxes. The elasticity with respect to the net of tax wage is about 0.3 for participation, and
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between 0.1 and 0.5 for hours worked.

Simulations based on our results suggest that the EITC expansions over the past decade increased the
likelihood of married men’s labor participation only slightly but reduced the likelihood of married women's
labor force participation by over a full percentage point. Also, women in the phase-out are more than 2
percentage points (5 percent) less likely to work, and if in the labor force, work as much as 276 (20
percent) fewer hours per year after the EITC expansions. Overall, the evidence suggests that family labor
supply and pre-tax earnings fell.

Our results imply that the EITC is effectively subsidizing married mothers to stay at home, and
therefore have implications for the design of the program. If the main objective of the EITC is to
encourage labor market participation, then an EITC that is based on individual earnings (as opposed to
family earnings) would offset the incentive for secondary earners to leave the labor force.

The remainder of the paper is as follows. Section 2 describes relevant features of the EITC,
reviews the existing literature and discusses the expected effects of the credit on family labor supply.
Section 3 outlines our empirical methodology. Our data are summarized in Section 4. Section 5 presents

our participation results while section 6 presents hours worked results. We conclude in section 7.

2. Background
2.1 Operation and History of the EITC

The earned income tax credit began in 1975 as a modest program aimed at offsetting the social
security payroll tax for low-income families with children. After major expansions in the tax acts of 1986,
1990, and 1993, federal spending on the EITC (including both tax expenditures and outlays) is projected to
be 1.7 times as large as federal spending on Temporary Assistance for Needy Families (TANF) in 1996.

A taxpayer’s eligibility for the earned income tax credit depends on the taxpayer’s earned income
(or in some cases adjusted gross income), and the number of qualifying children who meet certain age,
relationship and residency tests. First, the taxpayer must have positive earned income, defined as wage and
salary income, business self-employment income, and farm self-employment income. Also, the taxpayer
must have adjusted gross income and earned income below a specified amount (in 1996, maximum

allowable income for a taxpayer with two or more children was $28,495). Second, a taxpayer must have a
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qualifying child, who must be under age 19 (or 24 if a full-time student) or permanently disabled and
residing with the taxpayer for more than half the year.’ Until 1991, the rules for EITC eligibility were
more complicated and depended on the taxpayer's filing status.*

The credit is refundable so that a taxpayer with no federal tax liability, for example, would receive
a tax refund from the government for the full amount of the credit. Taxpayers may also receive the credit
throughout the year with their paychecks; but in 1989, less than one-half of one percent of all EITC
recipients availed themselves of this early payment option {GAQ 1992].

The amount of the credit to which a taxpayer is entitled depends on the taxpayer's earned income,
adjusted gross income, and, since 1991, the number of EITC-eligible children in the household. There are
three regions in the credit schedule. The initial phase-in region transfers an amount equal to the subsidy
rate times their earnings. In the flat region, the family receives the maximum credit. In the phase-out
region, the credit is phased out at a some phase-out rate.

Table | summarizes the parameters of the EITC over the history of the program. The real value of
the credit increased only modestly in the early years and was mostly due to inflation®. The 1987 expansion
of the EITC, passed as part of the Tax Reform Act of 1986 (TRAS86), represents the first major expansion
of the EITC. TRAS6 increased the subsidy rate for the phase-in of the credit from 11 percent to 14 percent
and increased the maximum income to which the subsidy rate was applied from §5,000 to $6,080. This
resulted in an increase in the maximum credit from $550 to $851 (5788 in 1986 dollars). The phase-out
rate was reduced from 12.22 percent to 10 percent. The higher maximum credit and the lower phase-out
rate combined to expand the phase-out region. Taxpayers with incomes between $11,000 and $15,432
became eligible for the credit and faced its phase-out marginal tax rate for the first time in 1987. The
constant or flat region was lengthened in 1988, further extending the phase-out region to $18,576.

The 1987 expansion of the EITC also interacted with other tax changes implemented after TRA86.

The tax schedule was collapsed from 11 to 2 nominal brackets and some taxpayers at the bottom of the

gin 1994, 2 small credit is available to low-income workers without children.

3 S
g
Bebmmnb

*See Eissa and Liebman (1996) for a more extensive discussion of EITC rules.

}The EITC was first indexed to inflation in 1987.
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income distribution found their marginal rates rose from 0 and 11 percent to 15 percent, while other found
their marginal rates fell from between 16 and 24 percent to 15 percent. TRA86 also increased exemption
amounts and the standard deduction.

The 1991 expansion, contained in the Omnibus Reconciliation Act of 1990 (OBRA90), increased
the maximum credit, and introduced separate credit rates for families with two or more children. By
1993, a family with two or more children could receive a maximum credit of $1,511, $77 more than a
family with one child.

The largest single expansion over this period was contained in the Omnibus Reconciliation Act of
1993 (OBRA93) legislation. The 1993 expansion of the EITC, phased in between 199+ and 1996, led to
an increase in the subsidy rate from 19.5 percent to 40 percent (18.5 to 3+ percent) and an increase in the
maximum credit from $1,511 to $3,556 (31,434 to §2,152) for taxpayers with two or more children
(taxpayers with one child). This expansion was substantially larger for those with two or more children.
The phase-out rate was also raised, from 14 percent to 21 percent (13 to 16 percent) for taxpayers with
two or more children (taxpayers with one child).. Overall, the range of the phase-out was expanded
dramatically, such that by 1996 a couple with two children would still be eligible with income levels of

almost $30,000.

2.2 Expected Effects of the EITC on Family Labor Supply

To evaluate the impact of the EITC on married couples's labor supply, it is instructive to begin
with the impact of the EITC on an unmarried taxpayer. Because the EITC is available only to taxpayers
with earned income, standard labor supply theory predicts that the EITC will encourage labor force
participation among single parents. Figure 1 shows how the introduction of an EITC shifts the budget
constraint of an otherwise untaxed individual from ADE to ABCDE. The well-being of a taxpayer who
does not work has not changed because the earned income tax credit is not available to a taxpayer with zero
earnings. Thus any taxpayer who preferred working before will still prefer working, and some taxpayers
may find that the additional after-tax income from the EITC makes it worth entering the labor force. The

impact of the EITC on the labor force participation of unmarried taxpayers is therefore unambiguously

positive.



But theory also predicts that the credit will reduce the number of hours worked by most eligible
taxpayers already in the labor force. While the credit initially increases with income, producing offsetting
income and substitution effects on hours worked, over seventy percent of recipients have incomes in
regions in which the credit is constant (and therefore produces only a negative income effect on labor
supply) or is being phased out (producing negative income and substitution effects). Moreover, the phase-
out of the credit alters the budget set in such a way that some taxpayers with incomes beyond the phase-out
region may choose to reduce their hours of work and take advantage of the credit. Therefore, the EITC's
only unambiguous positive effect on labor supply occurs on the participation margin.

Among married couples, the effects of the EITC on labor supply are more complicated because
even the labor force participation effect is ambiguous.” This occurs also because the credit is based on
family earnings. The simplest way to see how this effect operates assumes that the family's labor supply
decisions are made sequentially, with the husband as the primary earner and the wife as the secondary
earner. In this model, the effect of the credit on the labor supply of primary earners is the same as that of
single taxpayers. Labor force participation increases unambiguously. Secondary earners, however, receive
the EITC even if they remain out of the labor force because of the husband’s earnings. Suppose, for
example, that the husband earns $11,650 (in 1997), thus placing the family at the beginning of the phase-
out region of the credit. If the wife remains out of the labor force, her family receives the maximum credit
of $3,656 if the couple has two children (52,152 if one child). For each dollar of income she earns,
however, the family’s credit is reduced by 2lcents if the couple has two children (or about 18 cents if one
child). Additionally, she pays the social security payroll and, possibly, state tax. With marginal tax rates
approaching 50 percent, the incentive not to participate in the labor force can be quite strong. For these
women, the EITC creates a budget set similar to that faced by AFDC recipients, a program criticized for
generating adverse work incentives.

Of course, it is also possible for the wife's work effort to increase the family’s credit if the
husband’s earnings are in the subsidy region (less than $6,500), but very few married couples can be found

with such low incomes (see discussion of table 2 below).

* The hours of work effects are exactly the same as those for single parents.
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Overall, the distribution of family income suggests it is unlikely that the EITC will have any
positive effect on the labor supply of secondary earners. In fact, it is unlikely that the EITC will have any
positive effect on the labor supply of married couples because, in addition to the impact on secondary
earners, evidence suggests that married men'’s participation and hours worked are not affected by taxes
(Heckman 1992, Triest 1992).

Table 2 presents the distribution of families in different regions of the EITC, based on RS data (top
panel), and Current Population Survey—-CPS-data (bottom panel). The bottom panel is based on a sample
of couples with less educated wives used in our analysis, defined as less than 12 years of schooling. IRS data
show that married EITC recipients are much more likely than single recipients to have income in the phase-
out range of the credit (73 vs. 53 percent), and therefore to face the high marginal tax rates in the phase-
out. CPS data show in addition that a substantial share of less-educated couples are eligible for the EITC
(almost 60 percent), and affected by the high marginal fnx rates (74 percent of eligible and 40 percent of all

married couples have incomes that put them in the phase-out range of the credit).

2.3 Previous EITC Work

Several literatures are relevant to our study. While only a limited amount of work has examined
behavioral responses to the Earned Income Tax Credit, a substantial amount of work has examined the
effects of taxes and transfer programs on labor market outcomes. Relevant to our work are the literature
on empirical tax and labor supply and the negative income tax (NIT) experiments of the 1970's (see the
surveys by Moffitt 1992, and Moffitt and Kerrer 1981). Here we focus our review on studies that directly
examine the EITC.

Because the EITC changes the budget set in a straightforward manner, its impact on labor supply
can be imputed using static labor supply elasticities from the literature. Several studies taken that approach
and used standard elasticity estimates from the literature [Browning 1995] and the negative income tax
experiments [GAQ 1993, Hoffman and Seidman 1990, and Holtzblatt et al. 1994] to predict the impact of
the credit. Browning estimates that about half of the taxpayers in the phase-out region of the credit will
reduce hours of work by enough so that their total disposable income declines.

These simulations may be biased if labor supply responsiveness to taxes varies by income or over
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time. While no direct evidence supporting this hypothesis exist’, the large increase in participation by
married women over the past 3 decades likely renders the early NIT estimates less applicable for the EITC
population. In addition, extrapolating the NIT results to the more widely implemented EITC is difficult
because the experiments were implemented for only a fixed time in a small number of cities [see Moffit
and Kerrer 1981].

Several studies have directly examined the labor supply effects of the EITC [Dickert, Hauser and
Scholz (DHS) 1995, Eissa and Liebman (EL) 1996, Meyer and Rosenbaum (MR) 1998, and Attanasio and
MaCurdy (AM) 1997]. EL and MR examine the impact of recent EITC expansions on female household
heads using quasi-experimental methods that compare changes in the labor force participation rates and
hours worked of eligible (with children) and ineligible (without children) women. EL find an increase in
the rate of labor force participation, but no evidence of a decline in hours worked by taxpayers in the
phase-out region as predicted by economic theory. Meyer and Rosenbaum (1998) confirm the
participation findings (they do not examine hours of work), and further conclude that the EITC explains
over half of the substantial increases in the labor force participation of single women with children over the
past decade.

The two studies that examine the response by married couples use very different empirical
approaches, but find similar qualitative results. Using cross-sectional data from 1990, Dickert, Hauser and
Scholz estimate a joint labor force and welfare participation model. Simulations from their results suggest
that the 1993 EITC expansion would raise (lower) labor force participation rates for men (women). The
use of cross-sectional data, however, limits the EITC variation to demographics (family size) and income.

Attanasio and MaCurdy (1997) use the policy driven EITC changes over the past decade to
estimate a life-cycle consistent model of household labor supply. They estimate the EITC effect on couples
in labor market using an instrumental variables estimator where the instruments are polynomials in age and
education, state dummies, and year dummies interacted with region. Their simulations suggest substantial

effects of the credit expansion on hours worked. Their analysis, however, does not consider the

SAlmost none of the labor supply research that examines the response of married couples focuses on lower-
income individuals. One exception is Hoynes (1996} who estimates the effect of AFDC benefits on the labor supply of
married couples. This work suggests that low-income couples may have higher wage and income elasticities than the

overall population of married couples.
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participation effect.
We extend the work on married couples by examining both the participation and hours worked
decisions, and by using a new instrument based on tax reforms that captures the individual's entire budget

set to estimate the impact of taxes on hours worked.

3. Methods

Estimating the effects of taxes on labor supply is notoriously difficult because of the joint determination of
labor supply and taxes with non-proportional tax schedules, because of unobserved tastes for work, and
because of measurement error in both the marginal tax rate and the wage. Labor supply estimates based on
Ordinary Least Squares can therefore be severely biased.

Several methods have been used to address these problems. The most complete method to
estimating labor supply responses is driven by the presence of several features of labor supply and taxes.
The nonlinear budget set approach addresses several challenges noted extensively in the literature,
including the presence of kink points and unobserved heterogeneity in work preferences. We should point
out that while constraints imposed to make nonlinear budget set models tractable appear to be binding and
to heavily influence the results (Heckman 1982, MaCurdy et al. 1990), the expansions of the EITC and
other tax policy reforms may actually allow us to relax some of the binding restrictions.

Because identification in nonlinear budget set models is tenuous, we choose instead not to
implement this strategy. Instead we use two alternative strategies. First, we estimate the impact of the
EITC using simpler and somewhat more transparent quasi-experimenta.i methods. Second, we estimate
standard reduced form labor supply models, including instrumental variables (IV) methods for hours
worked. The advantage of using two methods is that we can gauge the robustness of our estimates to
alternative empirical models. While neither of these approaches deals with the presence of kink points and
unobserved preference heterogeneity, the [V approach provides “parameter estimates that are very similar

on average” to the complete budget constraint [Triest 1987} in hours of work models.®

sBlomquist (1995) on the other hand argues that no estimator is uniquely best. In these models, it turns out that
the form of measurement error in the data matter for the robustness of the estimator.

9.



Before we discuss our methods, we mention several assumptions that are maintained throughout
our empirical work. We assume a static model of household labor supply, in which the husband is the
primary earner and the wife is the secondary earner’.  Although the EITC expansions altered the
incentives to marry and to have children (Dickert and Houser 1997}, we allow no responses on those
margins. Finally, we assume that the couple's unearned income is e.\'ogenous.s Because fully 60 percent
of less-educated married couples in 1996 were eligible for the EITC, we concentrate our empirical analysis

on that sample (defined more specifically in the data section).

3.1 Tax Reforms as Quasi Experiments

Our first estimation strategy considers how labor force participation and hours worked of eligible
married couples with children change following OBRA93, the most recent and largest expansion in the
EITC. Because the EITC depends on earnings (and therefore labor supply), we can't use the actual credit
amount to estimate its effect. In this first approach, we rely on time to identify the responsiveness to the
EITC. Since there may be underlying trends in participation or hours of work and there may be other
policy or economic shocks that affect labor market outcomes, we use control groups to isolate the impact
of the increase in the EITC from the other factors.

Throughout the analysis, married couples with children are the treatment group and similar
married couples with no children are the control group.” This approach is similar to that used by Eissa and

Liebman (1996). By widening the gap between the first and second child credit, the 1993 expansion

7 CPS data show that less-educated women are predominantly secondary earners when measured by the share
of family earnings they contribute. Overall, about 90 percent earn less than their husbands, while among working

couples, that figure is 85 percent.

"Transfer income may not be exogenous to labor supply. Because we focus on lower-income families, we are
especially concerned about the endogeneity of two types of transfer income— unemployment insurance and public
assistance. We made two attempts to gauge the bias caused by ignoring this endogeneity: we dropped all couples which
received unemployment insurance or public assistance, and we re-computed unearned income excluding these two
sources. In neither case did estimates of the income effect change substantially. As a result, we present results that
maintain the assumption of exogenous unearned income.

*We also explored using treatment groups defined by having predicted family income (based on exogenous
characteristics such as age, race, state, and education) below the EITC maximum. In practice, it is hard to find models
that predict family earnings with significant precision. No results are provided for this model.
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created different incentives for families of different sizes and allows an additicnal degree of variation to
identify the EITC effect. The difference between the change in labor supply of eligible husbands (wives)
with children and husbands (wives) with no children is our estimate of the EITC effect on participation.
We therefére control for any contemporaneous shocks to eligible couples labor supply through the change
in the comparison groups’ labor supply. The validity of the comparison groups, and the experiment, rests
on fairly restrictive assumptions: no contemporaneous shocks (other than the expansion in the EITC) to the
relative labor market outcomes over the period; and no underlying trends in participation or hours of work

that differ between the twao groups.

3.2 Estimating Wage and Income Effects Using the EITC and Other Tax Changes

{abor Force Participation

Individuals make labor supply decisions by maximizing utility subject to a budget constraint that,
by assumption, takes into account tax and transfer programs. Suppose that the choice is between not
working and working at some fixed effort level. Individuals do not work if utility given after-tax income
out of the labor force exceeds utility given after-tax income at the fixed effort level in the labor force. If
working, we assume that individuals normalize after-tax income by hours worked and therefore it is the
net-of-average tax wage that matters for the discrete work decision.

We therefore estimate a model in which the work decision is a function of the net of average tax
wage and net non-labor income. If we generate the average tax rate at observed earnings, it would depend
on hours worked creating an endogeneity problem. Instead, we assume that entry into the labor market is

at fixed hours of work. We discuss identification in more detail below.

Hours of Work Conditional on Working

Once in the labor force, we assume the hours worked decision is continucus and therefore depends on the
net of marginal tax wage and virtual income.'® Clearly, both the net wage and virtual income are

endogenous, since they depend on hours worked. We use instrumental variables (IV) methods to address

“Virtual income is the vertical intercept (e.g. after tax income) at zero hours of work if the budget set

is linearized through the person’s observed budget segment.
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the endogeneity of the net wage and income to hours worked, and propose and instrument that has not
been used in the literature.

[nstrument sets used previously in the literature include the gross wage and taxable unearned
income (Triest 1987), demographic characteristics such as education, age, home-ownership and region
(Flood and MaCurdy, 1993), and tax parameters and demographics (Blundell e al, 1996). Some of these
instruments are not convincing. It is difficult to argue that transformations of observable characteristics, for
example, are not correlated with the error term in the hours-worked equation. In addition, demographic
variables have been rejected as valid instruments for wages and virtual income because the R's on the first
stage are low (Blomquist 1995).

We use two sets of instruments in our analysis. The first set, [V1, includes the EITC tax
parameters, a variable for the first federal income tax bracket, and EITC tax parameters interacted with
cohort dummies. This instrument set is motivated by the Blundell ez. al. approach. Our second set, IV2,
maps out the individual’s budget set. Specifically, 1V-2 includes individual specific marginal tax rates
calculated at $5,000 earnings intervals, from $0 to $100,000, using current year tax law and observed non-
labor income and family size. To be valid, these instruments must be correlated with the endogenous
variables (net wage and virtual income), but not with the error in the hours-worked equation. The
instruments depend only on year, number of children and level of non-labor income and are exogenous
under the maintained assumptions in the paper. Nonetheless, to assess their validity, we present all

relevant test statistics in the paper.

3.3 Identification

In this section, we briefly compare identification in each of our estimation approaches. Our purpose here
is to clarify the different sources of variation that identify the EITC effect. This discussion is useful for
interpreting and comparing the empirical results, to which we return later.

[t is instructive to discuss first the source of variation in individual tax rates. While all individuals
face the same tax schedule at any point in time, they face different tax rates based on their family size, non-
labor income and earned income (wages and hours worked). Additionally, tax rates vary over time as the
tax schedule changes with policy reforms.

The main difference between the quasi-experimental approach and the standard labor supply
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equations is in the use of group vs individual-level variation in taxes. The first approach assumes that all
relevant wage and income changes are captured by group level variation in family size (presence and number
of children) and time. The EITC effect is then contained in the relative (to childless) labor supply response
of couples with children after the EITC expansion.

Our second approach expands that strategy by using individual variation in wages, income, and
federal personal income taxes. [t therefore relies on cross sectional variation in family size, unearned
income (including husband earnings for the wife), own gross wages as well as time variation to identify the
effect of taxes on labor supply. It is worth noting that this approach recognizes that policy reforms have
non-neutral effects within groups, such as couples with children. To the question of why it is useful to use
the quasi-experimental approach at all, we note that it is a useful starting point and has some appeal because

of its simplicity and transparency.

4, Data
The data we use come from the 1985 to 1997 March Current Population Surveys. The March CPSis an
annual demographic file of between 50,000 and 62,000 households. It includes labor market and income
information for the previous year, so the data we have are for tax vears 198+ to 1996, a time period
covering the three EITC expansions outlined in Table 1. We choose to begin our analysis just before the
TRAS6 expansion because it represents the first major expansion since the EITC was introduced in 1975.

The CPS has information on households, families and individuals. However, the relevant unit of
analysis for this study is the tax-filing unit. Our tax-filing units are based upon CPS families. Therefore,
subfamilies (both related and unrelated) are allocated to separate tax-filing units from the primary family.
We consider any member of the tax-filing unit who is under the age of 19 (or under 24 and a full-time
student) to be a dependent child for tax purposes. We do not impose the support test for dependents
because we do not have enough information to impose the EITC six-month residency test.

The sample includes married couples residing in the same household, who are between 25 and 5+
years old. We exclude those couples where one spouse was ill or disabled, in the military, or in school full
time during the previous year. We also exclude any couple with negative earned income (due to negative

self-employment income), negative unearned income, or with positive earned income but zero hours of
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work.!" The resulting sample size, after pooling all twelve years and including all education groups, is
182,958 observations.

The main estimates in the paper are based on a sample of couples with less than a high school
education, where the selection is based on the wife’s education. We use this criteria to better select
couples that are most likely to receive the EITC." Evidence from an exact match between the 1990 CPS
and IRS data shows that married couples with less than 12 years of schooling are twice as likely to be
receiving the credit than couples with 12 years of schooling, and more than four times as likely to receive
the credit than couples with some college (Liebman 1996). Restricting the sample to less educated couples
reduces the sample size to 22,863 chservations."?

Table 3 presents summary statistics of the low educated sample of married couples by presence and
number of children. Separate statistics are presented for the husband and the wife. The demographic
variables used in the analysis are fairly standard and include age, race, education, number and ages of

children, and the state unemployment rate,

5. Results for Labor Force Participation
5.1 Preliminary Analysis Using Comparison Group

Our preliminary analysis compares the labor force participation of married couples with children
and without children before and after the 1993 EITC expansion.'* The 1993 expansion represents the
largest expansion in the EITC since its introduction. Figure 2 plots the value of the EITC (in 1995 dollars)
against family earnings by number of children in 1984, 1990, 1993 and 1996. OBRAS3 raised the real

value of the maximum credit, and widened the gap between the credit for those with one versus two more

"' We also exclude families with taxable unearned income in excess of 30,000 (in 1995 dollars). This group
would not be eligible for the EITC in any year during this period. We drop couples where either the husband or wife
has hourly earnings less than $2 or over $100 per hour (in 1995 dollars) or who derives more than half of their carned

income from self-employment.

“Married female’s education is highly correlated with their spouse’s education (0.67 in our sample). We
experimented with classifying groups based on the husband’s education and the qualitative results were unchangcd.

“For comparison, we refer in the text to results for higher education groups (available upon request).

"* OBRA93 supplanted expansions passed as part of OBRA90. We refer to the OBRA93 expansion for ease of

cxposition.
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children.

Our sample includes all married couples from 1989 to 1996, where 1989-1993 define the pre-
OBRA93 period and 1994-1996 define the post-OBRA93 period. The main results are for the low
education sample, which includes 12,944 couples. Because OBRA93 creates different incentives for
families of different sizes, the tax act allows an additional degree of variation to identify the EITC effect.
We therefore present separate statistics for couples with mare than one child.

Summary statistics presented in table 3 show that married men with children are younger, slightly
more likely to be white, and earn lower wages and non-labor income than married men without children.
Education and labor market attachment do not vary with family size for men, but vary substantially for
women. The labor force participation and hours worked decline sharply as women have additional
children. Like their husbands, married women with children are younger with lower non-labor income
and wage levels compared to those without children.

Table + presents the unconditional difference-in-difference estimates separately for males and
females. The first (second) column presents labor force participation before (after) the EITC expansion; the
third column presents the change in labor force participation. The difference-in-differences estimate, the
difference between the change in labor supply of those with and without children, is presented in the last
column.

Overall these results suggest that the labor force participation response by married couples is
consistent with the incentives of the EITC expansion. Married men with children increased their labor
force participation relative to those without children, with larger increases for those with two or more
children. Panel A in Table 4 shows that the participation rate rose by 0.3 percentage points for men with at
least two children and fell by 0.6 percentage points for men with one child. Men with no children
decreased their labor supply by 1.3 percentage points, leading to an estimated participation response of 1.6
percentage points (with a standard errar of 1.0) for married men with more than one child and 0.7
percentage points for married men with one child (with a standard error of 1.2).

The pattern for married women is exactly the opposite of that observed for their spouses. Married
women with at least 2 children were 2.6 percentage points less likely to work, while women with one

child were only 0.1 percentage points less likely to work after 1993. Relative to the rise of 1.7 percentage

points on the labor force participation of childless women, these figures suggest a participation response of
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-4.3 and -1.8 percentage points (with standard errors of 2.2 and 1.2) respectively.'®

Our participation estimates result in large part from the sizeable changes for the comparison group.
Clearly, these results should be interpreted with caution because the estimates will depend heavily on the
quality of the comparison group.

To remove underlying observable differences that may confound our preliminary estimates of the
EITC effect, we estimate regressions where we control for characteristics of couples with and without kids.
Specifically, we estimate the following probit madel of labor force participation separately for males and

females:

L 3 5 ‘ I 91 k93
Pi: —CX"'Z“B*‘E] di'n‘ﬁl,y+zs ditﬁl.s+Y0dj +Yld: +Y2(dj d: )+€it

The controls in Z are quite standard, and include family characteristics (family size, number of preschool
children, and unearned income), individual characteristics (age, race and education), and area
characteristics (state unemployment rate). The remaining variables are all dummies. We control for year
effects through the variables &; and for state effects through d". d* is equal to 1 if the couple has a child
while d is equal to | for any tax year after 1993. A test of the impact of the 1993 expansion of the EITC
is a test that eligible, married men (women) with kids changed their participation after 1993 relative to
married men (women) in the control group. It is a test that ¥,, the coefficient on the interaction term
between d* and d% is different from zero.

The results for this model, presented in panel A of Table 5, suggest a story virtually identical to that
in table 4'%. Therefore, differences in observable characteristics do not explain the labor force participation
changes between 1988 and 1996. After controlling for differences in age, education and other
characteristics, we estimate that married men with children were 0.9 percentage points more likely to work

(relative to married men without children) over this period; and married women were 3.1 percentage

15 Appendix table 1 shows these labor force participation patterns are neot observed for more educated married
PP P P p

g more educated women, those with more than one child increased labor force participation more

than those with only one child.

couples. Infact, amon

'“We present here only the parameters of interest (EITC effect) and relegate the rest to appendix
table 2.
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points less likely to work relative to those without children (with standard errors of 0.7 and 2.2)."

To exploit the variation in incentives by the number of children, we next estimate a model that
allows the EITC effect to vary with the number of children (Panel B of Table §). This amounts to adding
two variables to the regression: a dummy for two or more children (d*), entered separately and interacted
with the post93dummy (d'”).

The resulting specification is:

. P s k 2 93 k493 k2 5 ¢93
Pit -a+zitp +E}' dizél,'v-’.Zs dit62.s * [YO.de +Y0.ldj ]+Yldt +[.Y.’.,D(dj dt )+Y2.l(dj d: )] +€ir
The first row of panel B presents the average EITC expansion effect on all couples with children (Y,,), the
second row presents the marginal response of families with two or more children (Y, ,). The total increase
in labor force participation of husbands with two or more children is 1.5 percentage points. The results for

wives are striking and show that almost all the response in on the second child margin.

Testing the Validity of the “Experiment”

If this policy reform provided a valid "experiment,” our results would imply substantial responses
to the OBRA93 EITC expansion. The validity of the experiment depends on the identifying assumptions
that there are no contemporaneous shocks to the relative labor market outcomes of the affected and
comparison groups over the period, and no underlying trends in participation that differ between the two
groups.

Several features of our sample and of the labor market during that period suggest this assumption
may be violated. More careful examination of the data show that average differences in observable
characteristics, such as age, can mask substantial variation. Married couples with children tend to be older

than couples without children (see figure 3). The fact that these two groups are at very different points in

“The probitisanonlinear model; therefore, the coefficients cannot be directly interpreted as treatment effects.
Since the treatment effect variable (kids*post93 interaction) is discrete, we calculate the effect of the OBRA93 by
predicting two probabilities of participation, one with the interaction variable set equal to one and the other with the
interaction term set equal to zero. The treatment effectis the average (over the sample of post 1993 men (women) with
children) of the difference in the two probabilities of participation. We use the delta method to estimate standard errors.
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the life-cycle may confound the results if there are cohort specific labor supply trends. Second, between
1989 and 1995, the national unemployment rate varied between 3.0 and 5.1 percent for married men and
8.0 and 10.0 for women who maintain families. Business cycles are a concern in the difference-in-
differences approach because married couples with children may respond differently to labor market
conditions than those without children, and because the choice of years before and after the policy
expansion is somewhat arbitrary. Third, labor supply among married women has been increasing steadily
over the past 3 decades (Economic Report of the President 1998). If this trend varies by the presence of
children in the household, then the identification of the estimated EITC effect will be confounded by the
differential trends. Our raw data does not show evidence of consistent longer term trend by the presence
or number of children among less educated wives (Figure 4). The figure plot participation rates for women
with no children (wlfpnk0), one child (wlfpnk1) and at least two children (wlfpnk2), and show that among
women with less than 12 vears of schooling and at least two children, participation starts declining after
1991. No such evidence exists for more educated (and ineligible) women.

We address these points with extensions to the basic model in Table.5.  The table shows that most
of our concerns have little effect on the basic results. Adding birth cohort dummies and interacting them
with the kids dummy increases the estimated EITC effect slightly (Panel C of Table 5).  [n results not
reported in the paper, we find that allowing for separate responses to the business cycle by interacting the
state unemployment rate with the kids dummy does not affect the estimated EITC effect. Changing the
pre-OBRA93 period to 1989-1990 (instead of 1989-1993) leads to somewhat stronger participation
responses in the direction predicted by the EITC expansion for both men and women.

We explore the potential importance of differential underlying labor supply trends in two ways.
We first restrict the time trend to be linear and allow separate trends for couples with and without
children, and find different results for men and women {Panel D of Table 5). While the participation
response of men remain largely unchanged (although less precisely estimated), the labor force participation
response of married women is quite sensitive to the inclusion of trend variables. Allowing for different
time trends, women with one child are 3 percentage points more likely, while women with two or more
children are a statistically insignificant 0.6 percentage points less likely to enter the labor force after the
EITC expansion. These results are driven by the estimated trend decline of 1 percentage point per year

between 1989 and 1993. We find this estimate surprisingly large, and believe it to be a feature of the
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linear specification. Because time is a source of identification in this model, however, we are limited in
how finely we can specify time trends in outcome variables.

Our second method of estir.nating the EITC effect controlling for differential time trends is more
flexible. We estimate a regression that includes 12 year dummies entered separately, and interacted with
the kids and the 2+ kids dummies, using data from 1984 to 1996. Figure S plots the coefficients on the
interactions of the year dummies with the child dummies for the sample of married women. The figure
shows that the participation rate of women with 2 or more children rose from 1985 to 1991 and then
started to decline. [t is possible that the initial decline from 1991 to 1993 is a residual business cycle effect
not reflected in the controls we use (state unemployment rate), but the decline starting in 199+ is very
consistent with the timing of the EITC expansion for families with 2 or more children.

We conclude from the results in this section that the EITC expansion had some impact on the labor
force participation of married couples. The quasi-experimental approach suggests that married men were 1
to 1.4 percentage points more likely to participate, and married women were 3.1 to 4.2 percentage points
less likely to participate after 1993. The estimates for women are sensitive to the specification of time
trends, but our most flexible approach (using year dummies) showed patterns very much consistent with
EITC incentives. In results not reported here, we find that total family labor force participation (either

worked) also fell with the EITC expansion.

5.2 Reduced-Form Labor Force Participation

The estimates in the previous section are identified by time and the presence (and number) of children.
The results in this section exploit individual level tax variation to estimate the impact of the EITC. Three
tax acts passed between 1986 and 1993 reduced substantially tax liabilities of lower-income families with
children {see section 2 for a discussion of the tax acts). The statutory federal marginal tax rate on the first
dollar of taxable earnings fell from 1 percent to -40 percent for EITC eligible taxpayers (with two or more
children) between 1984 and 1996. In addition to the tax schedule changes, more generous and indexed
personal exemptions and standard deductions also altered tax liabilities substantially for some families. In
this section, we use the implied variation in tax liability to identify the impact of taxes (and the EITC) on
labor force participation.

We expand the sample to include all years between 1984 and 1996 for reasons noted above.
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Because we are concerned that changes in after-tax wages may be correlated with underlying preferences or
trends that vary by the presence of children, we restrict the sample to include only couples with children'.
The resulting sample is 17,370 couples with less than 12 years of schooling. Summary statistics for the
sample are in columns 3 and 4 of Table 3. Mean net (of average tax) wages are about §10 for men and
$5.5 for women; and mean net (of tax) non-labor income is about §1,500 for men and $25,000 for women

(1996 dollars). We introduce these variables in our probit model in the following specification:

P, = +X;:‘3+Z,v di;al‘y+z:s d;:az_s Y Y (17T €

i

where y” is net non-labor income (at 0 hours), w is the gross hourly wage rate, and T* is the average tax
rate. X is a vector of family and state characteristics (age, number of children, education, race,
unemployment rate) used in the previous section. We also include unrestricted time and state effects in
the regression. The time effects control for any secular trends in labor supply for married couples with
children that may be correlated with trends in wage opportunities or tax changes. The parameters on the
net wage (Y,) and on net-income (Y,) are used to simulate the impact on labor force participation of
changes in the EITC.

We evaluate T* at full-time (40 hours per week), full-year work, and hence the net of average tax
wage reflects the returns to entering the labor force at full-time level. To estimate gross wages for non-
workers, we estimate log wage equations for the husband and wife accounting for sample selection. To
maintain a consistent stochastic specification, predicted wages are used for both workers and non-
workers."” In extensions to the main estimates, we estimate alternative models where we evaluate T

assuming entry at part-time, full-year work, and where we use actual wages for nonworkers.

"Married couples without children could easily be added to this analysis and would have the advantage of

providing additional variation in net-wages.

l9Using actual wages of workers would reduce any measurement error induced by our predictions. However,
this asymmetric treatment of workers and non-workers may induce systematic differences in the distribution of wages
across the two groups. In particular, among workers, our predicted wage distribution is more compressed than the actual
distribution. Consequently, we overestimate wagesat the low end of the distribution, and underestimate wages for those
at the higher end of the distribution. Among those eligible for the EITC (e.g. low wage earners) using actual wages for
workers can result in higher predicted wages for nonworkers than nonworkers.
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We simulate federal income taxes, tax liability and social security payroll taxes using a tax
calculator®. Taxes are calculated using the secondary earner model assumption. The practical
implications of this assumption, other details on the tax calculator (including variable construction), and
wage equation estimation are discussed in Appendix A.

It is instructive to discuss first the source of identification in this model and to compare it to the
quasi-experimental model. Clearly tax variation due to own earned income cannot be used for
identification, although spouse’s earned income represents valid identifying variation under some
assumptions. More precisely, tax variation due to husband's earned income is useful if we assume a
secondary earner model in which the wife takes her husband's earnings as given in her labor supply
decision. We therefore partially rely on the number of children, unearned income, own predicted gross
wages and husband's earned income (for the wife) to identify the effect of taxes on the labor force
participation decision. Additionally, we rely on time since the tax schedule changes with each policy
reform considered.

The 1986, 1990 and 1993 tax acts created substantial changes in the tax liabilities of very high and

' We illustrate the extent of the tax reductions in our sample in ﬁgures 6a and

low-income individuals.
6b, which plot average tax rates by gross hourly wages for sample members in 1984, 1990 and 1996. The
figures present mean, minimum and maximum average tax rates. For lower-income taxpayers, the
OBRA93 expansion of the EITC is clearly the most signiﬁcant tax act. In the cross-section, figure 6a
illustrates one interesting feature of the federal income tax: most of the progressivity in the schedule is at
the bottom of the income distribution. Average tax rates, calculated as tax liability as share of total
income, are fairly flat beyond some level of ‘income.” Wives' average tax rates are different in a number

of respects. Wives's incomes face the husband's marginal tax rate on the first dollar of income so that their

average tax rates are higher, more dispersed and flatter throughout the income distribution.

® The tax calculator we use does not yet include state taxes, and therefore does not account for state
supplements to the federal EITC (available in nine states). While growing in importance, these supplements were small
during most of our sample period. In principle, these simplifications could lead to measurement problems. In practice,
however, our estimated marginal tax rates are very highly correlated with those produced by NBER's TAXSIM model
{which includes state taxes).

Gee Hausman and Poterba (1987) and Bosworth and Burtless (1992) and Auerbach and Slemrod (1997) for
evidence, and discussions of the impact of the 1980's tax reforms on individual marginal and average tax rates.
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Table 6 presents the main labor force participation estimates for the probit model for husbands and
wives. We present the marginal effects so that the parameters can be interpreted directly.” As expected,
higher net of average-tax wages and lower non-labor income are associated with higher labor force
participation.” A $1 increase in the net wage raises the likelihood that a married man participates by 0.3
percentage points (or 0.29 percent), and that a married women participates by 2.9 percentage points (or
4.2 percent). A $1,000 increase in net unearned income reduces husband participation by 0.5 percentage
points (or -0.49 percent) and wife participation by 0.1 percentage points (or 0.2 percent). The implied
elasticity for husbands is 0.033 with respect to the wage, and -0.008 for income.* As expected,
participation elasticities are higher for women (0.288 with respect to the wage and -0.038 with respect to
income).

Although these estimates seem reasonable, evaluating them is difficult because we have no
benchmark from the literature. Triest (1992) concluded that married women’s labor force participation is
likely to be more responsive to taxes than their hours worked because he found a larger labor supply
elasticities when using all women as opposed to working women.”® [n his sensitivity analysis of married
women's hours of work, Mroz (1976) also made a similar point with respect to wages in a footnote (drawn
from a similar finding).

We conduct a number of sensitivity tests on these estimates. Calculating average tax rates for part-
time work (20 hours) does not change the results for men but reduces the wage effect for women (Panel B
of Appendix Table 3). Using actual wages for workers and predicted wages for nonworkers lowers the
estimated wage elasticities slightly for men and women (Panel C of Appendix Table 3).

We use the estimates from Table 6 to simulate the labor force participation response to the EITC

expansion using the sample of married couples in 1996. For the simulation, we calculate net of average-tax

22S}:n:cifically, the estimates can be interpreted as the effect of a unit change in continuous variables, and of a
change from one to zero in discrete variables on the probability of working.

Bl demographic variables have the expected effects. Married couples with more children, younger children,
living in areas with higher unemployment rates are less likely to work. White women, ceteris paribus, are less likely to
work than non-white women, while white men are more likely to work than non-white men.

*Because participation rates are very high for men (about 96 percent), the elasticities of non-participation are
substantially higher than elasticities of participation.

BNo such finding occurred for married men in Triest’s analysis.
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wages and incomes using the 1996 EITC parameters, and again using the 1984 EITC parameters. We then
predict labor force participation under each set of parameters. Held constant in this calculation are all
other tax parameters, gross wages and family size (Details on the simulation procedure are in Appendix B).

Table 7 presents simulations of the combined effect of expanding the EITC through TRA86,
OBRA90 and OBRA93. Overall, the EITC expansion between 1984 and 1996 had modest effects on the
participation rates of married men and women. It raised the likelihood that married men work by 0.2
percentage points (or 0.2 percent) but reduced the likelihood that married women work by 1.2 percentage
points (or 2.4 percent).

About half this total response can be attributed to the OBRA93 expansion. The estimated
OBRA93 effect is 0.1 percentage points for men and 0.7 percentage points for women, substantially
smaller than what is suggested by the quasi-experimental approach. One explanation for this difference
traces the effect of childless couples as a comparison group in the quasi-experimental approach. Table +
shows substantial changes in labor force participation by couples without children. For both men and
women, the comparison groups suggest participation changes in the opposite direction of what is predicted
by the EITC expansion. Because the comparison group generates the counterfactual "what would have
happened to labor force participation without the EITC expansion” in this exercise, the net result of using
childless couples is an implausibly large EITC effect. If we use only the participation changes by couples
with children from Table 4, the simulated EITC effects explain about half of the observed labor force
participation changes. The regressions controlling for group-specific-time eftects hint at this conclusion as
well. Allowing a different time trend for couples without children reverses the estimated EITC effect for
women with one child.

The participation responses in Table 7 may seem surprisingly small given the magnitude of the
EITC expansions. It is important to remember, however, that the EITC operates primarily through the
income effect for married women, which is very small indeed.*® [n addition, the overall EITC effect masks
substantial heterogeneity across the income distribution. In table 7, we present the simulated responses by
two groupings: preclicted husband’s hourly wage and regions of the 1996 EITC schedule (phase-in, flat,

phase-out, above phase-out).

%We return to this issue in the hours worked section as well.
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The response of married men is minimal across the wage distribution. Even men in the lowest
decile are only one half a percentage point more likely to participate. Further, we observe little change in
the employment rate of men beyond the 40® percentile. Married women’s labor force participation
responses are far less concentrated because they depend on husband earnings (not just gross wages) and are
as high as -1.8 percentage points. However, the largest responses are observed for women married to the
lowest wage men.

The more interesting simulation is at the bottom of table 7 where we present responses by location
along the 1996 EITC schedule (generated using actual family earnings in 1996). As predicted by theory,
employment increases uniformly for men and for women in the phase-in, but falls for women beyond the
phase-in region of the EITC. Because the vast majority of married couples are located in the flat to phase-
out regions of the EITC, the overall labor force participation of married women falls. [n addition, the
estimated effects here are substantial. Women in the phase-out region (43 percent of the sample) are more
than 2.3 percentage points less likely to work after the EITC expansion.

The last two columns of Table 7 quantify the overall work disincentive effects of the EITC. The
“change in gross EITC” represents the difference in the family's EITC under current (1996) law and 198+
law assuming no change in labor supply. The “change in net EITC” then adjusts the gross change by the
value of the simulated changes in labor supply by both the husband and the wife. Overall, the expansions
increased the average EITC transfer by 927 dollars. This amount is much less than the increase in the
maximum credit because many families are in the phase-out region or are ineligible for the EITC. After
accounting for higher husband earnings and lower wife earnings, the change in the net EITC transfer is §28
dotlars. Only $99 or 10 percent of the transfer is lost through labor supply distortions. We should note
that these calculations represent lower bound estimates of the transfer lost through changes in labor supply
because they do not take account for the fewer hours worked by taxpayers remaining in the labor force.

We turn to that analysis next.

6. Results for Hours of York
6.1 Preliminary Analysis Using Control Group

In this section, we present hours worked results from the quasi-experimental approach. First,
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however, we note two caveats. The EITC's effect on hours worked by individuals in the labor force
depends on family earnings, and is positive only for very low earners. Grouping together all individuals
with children mixes the response over different EITC regions. While the overall hours worked response is
of interest, the EITC's effect in individual regions, such as the phase-out, are ultimately important for
thinking about the structure of the program. Second, evaluating the response of working couples requires
correcting for any self-selection bias, which in this context, is likely to be exacerbated by the ETTC's effect
on the labor force participation decision. While selection correction methods are standard in the literature,
they have been widely criticized for being dependent on functional form assumptions. Because we view
this section as a preliminary view of the data, we choose not to estimate self-selection corrected hours
regression in this approach.

Because the majority of married couples are beyond the phase-in range, we expect that hours
should fall for working men and women with children relative to those with no children, and that hours
should fall more for taxpayers with more than one child. The net effect on total hours worked depends on
the relative size of the responses of participation and hours worked by workers.

Controlling for demagraphics, business cycles and state, we find that worked 115 more hours,
while men with at least two children worked 62 more hours per year after the 1993 EITC expansion.
Their wives, on the other hand worked 25 more, and 54 fewer hours per year respectively. Overall,
family labor supply (hours worked by husband and wife) rose by about 60 annual hours.

Although the EITC can raise total family labor supply if its effect on the participation decision is
stronger than that on hours worked by workers, the family labor supply results are surprising for a number
of reasons. First, they suggest stronger labor supply responses by men than by women. Second, results in
the previous section show that only men increased their participation rates and not by enough to dominate
the lower participation rates by women. The results for the sample of working individuals are even more
implausible: they suggest that men worked up to 100 more hours, while women worked 67 more hours
after the EITC expansion. Our explanation for these results is that childless married couples represent a

poor comparison group for couples with children for this exercise.

6.2 Reduced Form Annual Hours Worked-Instrumental Variables

In this section, we report [V estimates of the relationship between hours worked, and their after-
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tax wages and income. We use the sample of working men and working women in couples with children
and where the wife has less than 12 years of schooling.

We specify an annual hours of work equation as:

h, = a +Xi:ﬁ +Z)‘ df‘:al‘y+ Z, difaz; +Y1yi: Y, In(w,]) +Nm, ++E,

it

where h is annual hours worked and X is a vector of demographic controls. The net-of-marginal-tax wage
(w") and virtual income (y') are evaluated at observed hours of work?.  We use actual wages because we
use the sample of workers. In the regressions using women, we correct for self-selection into the labor
force by standard methods (mills ratio- m) but find that the correction does not have substantive effects on
the estimated wage and income elasticities.”

Figures 7a and 7b show marginal tax rates in 1984, 1990 and 1996 for the sample of working men
and women, respectively, and illustrate the extensive variation in tax rates. The figures present minimum,
mean and maximum tax rates by gross annual earnings. At a particular earnings point for any given year,
marginal tax rates vary by family size and non-labor income, where non-labor includes husband’s earnings
for women. We note two interesting observations in our data. First, husband tax schedules broadly mimic
the combined federal income and payroll tax schedules in any given year and therefore reflect the changes
over time in tax law. By 1996, we observe substantial changes in marginal tax rates at the bottom of the
income distribution. [t is this variation that identifies our labor supply responses. Second, married
women's tax schedules are flatter, and their marginal tax rates are everywhere higher and more dispersed
than their spouses’. This occurs because we assume that couples file married-joint tax returns and that the
wife is the secondary earner in the household. As a result, married women's earnings are taxed further up
the schedule.

Table 8 presents OLS and IV results for the annual hours worked equation for men. IV-1 includes

T Eor further details on the construction of variables used in the hours worked regressions, see Appendix A.

BThe selection equation is estimated using full interactions between education, tax year, and birth cohort.
As an alternative, we used estimates of the reduced form labor force participation model in section 5 to generate the Mills
ratio. In theory, that model is attractive because it models the EITC’s effect on participation. In practice, identification
is tenuous at best since there are no valid exclusion restrictions. Surprisingly, the results are more sensitive for men than

for women to the specification for the mills ratio.
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EITC parameters and interactions of those tax parameters with education and birth cohort, and a variable
for the location of the first non-EITC kink in the budget constraint (column 2). V-2 imputes marginal tax
rates evaluated at $5,000 earnings increments from $0 to $100,000 (column 3). All specifications control
for the number of children and preschool children, race, education, birth cohort (defined over 10 years),
state unemployment rate, and time and state dummies.? All demographics show the expected signs so we
do not refer to them here. The results show the bias in using OLS and suggest that hours worked by men
are not sensitive to taxes. Our estimates imply uncompensated wage elasticities of 0.06 (1V-1) to 0.07 (IV-
2), and an income elasticity of -0.03.

The last 3 rows of Table 8 present two test statistics: an F statistic testing the joint significance of
the set of instruments from the first stage regression, and an over-identification test.”® While both
instrument sets are highly correlated with the endogenous variables, only IV-1 passes the exogeneity test
but only marginall_\_'“. The sources of endogeneity are quite different in each of these instruments.
Excluding demographics and including only EITC parameters from V-1 generates an exogenous but
weakly correlated instrument. Eliminating unearned income from the imputation of marginal tax rates in
[V-2 also generates an exogenous but weakly correlated instrument. Neither adjustment matters for the
estimated hours worked responses for married men. Another source of endogeneity may be presence of
the taxpayer’s actual marginal tax rate in the instrument set. We estimated the hours equation excluding
various marginal tax rates (which seemed to be endogenous), and found little difference in the estimated
responsiveness while passing the exogeneity test. We are therefore confident that [V-2 represents a valid
and powerful instrument set for married men.

Table 9 presents the results for women. Because we use the sample of women with less than 12

PThe 10 year birth cohorts are defined as 1930-1939, 1940-1949, 1950-1959 and 1960-1969. Because of the
controls for time and cohort, we do not include any controls for age. The results are not sensitive to alternative
specifications of age, time and cohort.

3OSpe«r:ific:ally, we regress the residuals of the IV estimated equation on all predetermined variables in the model
including both exogenous variables and the instruments. The statistic is distributed chi-squared where the number of
degrees of freedom equal the number of over identifying restrictions, which equal 28 for V-1 and 19 for IV-2.

" We also estimated models with instruments used in the literature. We found demographic variables
(education, education*age} to be substantially weaker in the first stage relative to IV2. The estdmates of the wage and
income effects were quite unstable in these specifications, reflecting the weak first stage. We also used gross wages and
non-labor income as instruments. These were very strong in the first stage but failed the exogeneity tests. The estimated
wage and income effects in this case were relatively stable and similar to those based on IV2.
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years of schooling, we exclude education from the V-1 set so that it includes only EITC parameters and
cohort dummies. Consistent with existing empirical labor supply work, our estimated wage and income
effects for married women are greater and more sensitive to specification than those of men. The
uncompensated wage elasticity is between 0.52 (IV-1) and a statistically insignificant 0.08 (IV-2). The
estimated income elasticity is between -0.41 (IV1) and -0.04 (IV2).

The last 3 rows of Table 9 present the F statistic testing the joint significance of the set of
instruments from the first stage regression, and an over-identification test. For women's hours worked,
[V-1 seems to be a weak instrument. While IV-2 is highly correlated with the endogenous variables, it
fails the exogeneity test. V-1 and V-2 differ in two important ways. First, [V-1 uses statutory EITC and
tax parameters up to the maximum EITC earnings limit (530,000 in 1996$), and therefore varies only by
family size and year. 1V-2 calculates marginal tax rates at earning levels up to $100,000 and accounts for
husband earnings.

To reconcile the divergent results, we consider each of these differences in turn. To see the first
point, consider that the instruments used affect workers at different points in the distribution. So, if labor
supply elasticities of working women vary across the earnings distribution, we would expect different wage
and income estimates.

To explore the impact of the instrument set, we re-estimate the hours equation by limiting the
instrument to lower points in the earnings distribution. Table 10 shows that the estimated wage effect
progressively increases as we limit [V-2 to lower-earning workers. We refer to these estimates as local
average treatment effects-LATE- (Imbens and Angrist 1994). The wage effect rises to 0. 11 while the
income effect remains fairly constant at -0.05. Note also that the estimated standard errors do not change
very much across specifications. One explanation for this modest change is that the marginal tax schedule is
fairly proportional at the upper-end of the income distribution. We observe a similar pattern for men's
hours worked: limiting the instruments to the lower end of the earnings distribution increases the
estimated elasticities (see Appendix Table 4).

Limiting the marginal tax rates to $25,000 in earnings begins to marginally close the gap between
the estimates using [V-1 and IV-2 in the women's hours worked equations, but a substantial difference
remains. Next, we exclude husband’s income from the wife’s calculated net wage and virtual income. The

bottom panel of Table 10 shows that excluding husband earnings explains much of the divergence between
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the two instrument sets. The estimated wage and income responses become much larger and statistically
not different than IV-1 estimates. While the evidence presented explains the divergence between the
estimated hours worked responses under V-1 and [V-2, we do not conclude from it that one instrument
set dominates another . Each set has its benefits and drawbacks, and we choose to use these results as
bounds on the responsiveness of married women's hours of work.

Table 11 presents the simulated hours worked response to the 1984-1996 EITC expansion, based
on the wage and income responses from [V-1 and [V-2. Because the sample includes working men and
working women, the husband and wife sample are different. Overall, our results show that married men
worked 45 fewer hours (or 2 percent) after the expansion. Men in the 1996 phase-in worked more hours,
while men in the phase-out worked 73 fewer hours (3.5 percent). Men in the middle of the wage
distribution face the strongest disincentive effects (from the phase-out).

Reflecting the IV results, married women's simulated hours responses vary widely. Overall,
married women worked between 13 (0.8 percent) and 93 (6 percent) fewer hours after the expansions.
Women married to low-wage men reduced their work hours substantially more than women married to
high-wage men. Further, women in the phase-in range increased their hours while those in the phase-out

reduced their hours by up to 278 hours per year.

7. Conclusions
This paper examines the labor supply response of married couples to the expansions of the earned income
tax credit using Current Population Survey data from 1984-1996. We examine labor force participation
and hours worked using both a quasi-experimental approach and reduced form labor supply methods.
While a number ofpapers have evaluated the EITC's effect on the labor supply of single women,
this is the first paper that examines both the participation and hours of work decisions of married couples
using tax reform variation. The paper also contributes to the empirical labor supply literature by
examining directly the impact of taxes on labor force participation, and by using a new instrument based on
tax reforms that captures the individual’s entire budget set to estimate the impact of taxes on hours
worked.
Our main estimates are based on a sample of married couples with less than 12 vears of schooling,

chosen because they are most likely to be affected by the EITC . Our results suggest that married men's
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labor supply is little affected, while married women’s labor supply is moderately affected by taxes. The
elasticity with respect to the net-of-tax wage is about 0.3 for women's participation, and between 0.1 and
0.5 for their hours worked. We present evidence that shows the hours worked elasticities for men and
women are larger for lower-earnings individuals.

A large literature has pointed out the strong labor supply disincentives faced by low- income
women from traditional welfare, and recent work has shown that the EITC offsets these distortions. This
paper points out that traditional welfare-type disincentives exist for E[TC-eligible married women. In the
aggregate, these distortions are modest. We estimate that the EITC expansions between 1984 and 1996
reduced the likelihood of married women's labor force participation by more than a full percentage point.
This modest effect, however, masks substantial heterogeneity across the population of married EITC-
eligible families. Women in the phase-out of the EITC are more than 2 percentage points (5 percent) less
likely to work, and if in the labor force, work as much as 276 (20 percent) fewer hours per year. Overall,
the evidence suggests that family labor supply and pre-tax earnings fell.

Our results imply that the EITC is effectively subsidizing married mothers to stay at home, and
therefore have implications for the design of the program. We make no value judgement about this feature
of the credit, but note that the EITC incentives for single mothers are quite different. [f the main objective
of the EITC is to encourage labor market participation, then an EITC that is based on individual earnings
(as opposed to family earnings) would offset the incentive for secondary earners to leave the labor force.
That option, however, could be quite costly: according to the Congressional Budget Office, 511 billion per
year at current EITC parameters. Another option is to make the credit a wage (as opposed to earnings)
subsidy, possibly implemented as an earnings subsidy with minimum hours requirement. Implementation
of such a wage subsidy for married couples would be complicated by the need to take into account the
spouse's hours and earnings. Evaluating these and other alternatives to the current setup of the EITC

should be of high priority for economists interested in taxation or in transfer program design‘
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Appendix A
Data Construction

This appendix provides a description of the data used for the analysis of married couples with
children. Specifically, it describes the tax simulator, the calculation of the after tax wage and income
variables, and the procedure for estimating missing wages for non-workers,

Tax Calculator

Our tax model calculates federal taxes and payroll taxes and covers tax years 1984-1996. We
assume that all married couples file jointly and take the standard deduction. At this time, our tax calculator
does not include state income taxes. Therefore we do not model the presence of the state supplements to
the EITC, now available in nine states. These are growing in importance, but were small relative to the
federal credit during most of our sample. While in principle these simplifications could lead to
measurement problems, in practice our estimated marginal tax rates are very highly correlated with those
produced by NBER's TAXSIM model (which includes state taxes and models itemizers).

There are four tax variables that are used in the estimation. The labor force participation equation
includes net non-labor income (NetN) and the net of average tax wage (w(/-4ATR)). The hours of work
equation includes virtual income (virtinc) and net wages (netwage). The ATR is calculated as the change in
net-of-tax income over the change in gross earnings that results from entering the labor force at some level.
We consider entry at full-time (40 hours per week) full-year work and part-time (20 hours) full-year work.
NetN is after tax non-labor income. The net wage is the slope of the budget set at the abserved level of
hours of work and is equal to the gross wage times one minus the marginal tax rate (HTR). Virtual income
is the vertical intercept (e.g. after tax income) at zero hours of work if the budget set is linearized through
the person’s observed budget segment.

All of the tax calculations are made using the secondary earner assumption. Accordingly, the
primary earner’s (husband's) taxes are computed without taking account of the spouse’s labor supply
choice. For example, the husband’s NetN is the family’s after tax non-labor income and ATR is a function of
his hourly wage, nonlabor income and tax parameters. All of the wife's calculations take the actual amount
of the husband's earnings as given. Therefore, her NetN includes her husband’s observed earnings and
family non-labor income, net of taxes. The wife's average tax rate (ATR) is determined by her hourly
wage, non-labor income, and tax parameters. Her average tax rates will therefore depend on which EITC
region her husband’s earnings place the family.

Predicting Wages for Non-workers

We assume that the labor force participation decision is a function of after tax wages. The
estimation sample, however, includes non-workers for whom we do not observe a wage. We predict
wages using estimates from a log wage equation, accounting for sample selection. The variables used to
predict wages include characteristics of the individual (age, education, race), state labor market variables
(unemployment rate and average hourly wage), and geographic identifiers (metropolitan status). The
selection is identified by family characteristics (number of children, presence of young children). We
estimate separate wage regressions in each year to allow for an unrestricted specification for changes in the
wage structure. We estimate the equations using married couples of all education levels. We find that
having the full range of education levels leads to predicted wages that are closer to actual wages for
workers. Because of skewness in the implied (log normal) distribution for wages, median as opposed to

mean wages are predicted.
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Appendix B
EITC Simulations

The goal of our simulations is to obtain estimates of the effect of the EITC on the labor supply of
married couples. The simulations are based on our sample of low education married couples in 1996. We
compare predicted labor supply based on tax laws in 1996, to what their labor supply would be if they
faced a different EITC schedule. In particular, we consider two alternative simulations. We consider how
labor supply would change if the household faces (1) the 1984 schedule for the EITC, or (2) the 1993
schedule for the EITC. In each case, we assume that all other values remain fixed. [n particular, there is no
change in gross wages, non-labor income, family structure, spouse’s earnings (for the wife), and no other
changes in taxes. That is, we do not apply all tax laws in 1984, but just the EITC schedule for 198+,

We use our tax calculator to generate values for the after tax wage and income variables under
1996 law and the alternative simulation. Labor supply is predicted in each case, and the simulation tables
present the change in labor supply. We present the results of the simulations for the full sample, and for
two different groupings of married couples: by deciles of the husband’s gross hourly wage distribution and
regions of the 1996 EITC schedule (phase-in, flat, phase-out, above phase-out). The regions of the EITC
are assigned using the 1996 EITC schedule, and are based on actual family earnings and adjusted gross
income.

We translate changes in labor force participation into changes in annual earnings, we assume that
each individual within a particular group (e.g. those in the lowest decile of the wage distribution) have the
mean level of wages and annual hours among all workers in that group. To translate changes in annual hours
into ch.mges in annual earnings, we simply apply the mean hourly wage within that group.
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Table 1

Earned [ncome Tax Credit Parameters

1975-1996

Year Phase-In Rate Phase-In Range Maximum Credit Phase-Out Rate Phase-Qut Range

1975-1978 10.0% $0-5+4,000 $400 10.0% 54,000-58,000

1979-198+ 10.0% §0-55,000 $500 12.5% 56,000-510,000

19383-1986 11.0% $0-55,000 $550 12.22% $6,500-511,000

TRA8S

1987 [4.0% $0-56,080 5851 10.0% $6,920-515,432

1988 1+.0% 50-56,240 s§74 10.0% $9,840-518,576

1989 1+.0% $0-56,500 s910 10.0% $10,240-519,3+0

[990 [+.0% $0-56,810 $953 10.0% $10,730-520,26+

OBRAS0

[991* 16.7% $0-57,140 51,192 11.93% $11,250-521,250
17.3%* 51,233 12.36%

99 17.6%' $0-57,520 $1,324 12.57% $11,840-522,370
18.4%? s1,38+ 13.14%

{993* 18.5%! $0-57,750 S1,+3+ 13.21% $12,200-523,050
19.5%* s1,511 13.93%

OBRAS3

199+ 26.3%" $0-57,750 52,038 15.98% $11,000-523,733
30.0%* 50-58,425 52,528 17.68% $11,000-525,296
7.65%* $0-54,000 5306 7.65% $5,000-59,000

1995 14.0%' $0-56,160 §2,094 15.98% $11,290-524,396
36.0%! $0-58,640 §3,110 20.22% $11,290-526,673
7.63%! $0-5+,100 s+ 7.63% $5,130-59,230

1996 34.0%! $0-56,330 52,152 15.983% 511,650-525,078
40.0%* $0-58,890 53,536 21.06% $11,650-528,493
7.65%} $0-54,220 5323 7.65% $5,280-59,500

' Families with one qualifying child.

! Families with two or more qualifying children.

! Taxpayers with no qualifying children.

* Basic credit only. Does not include supplemental young child credit or health insurance credit,
Source: The Green Book and authors' calculations from OBRA93.



Table 2
Distribution of Families by EITC Credit Range

Married Couples Single Parents

Percent Distribution of EITC Recipients with Children, Tax Year 1994 !

Phase-in or flat 27% © 47%
Phase-out 73% 53%
Total 100% 100%

Percent Distribution of Low-Educated Families with Children, Tax Year 1996 !

Phase-in 9%
Flat 6%
Phase-out +3%
Above phase-out +2%
Total 100%

' General Accounting Office (1996).

* Author’s calculations of March 1997 Current Population Survey. Sample includes married
couples with children where the wife has fewer than 12 years of schooling.




Table 3

Summary Statistics

Sample: Wife's Education <12

Murried Couples
All No Children I Child 2 or More Children
State unemp rate 6.6 (1.7) 6.5 (1.7) 6.5 (1.7) 6.7(1.7)
# children 1.81 (1.51) 0 1 2.9(1.1)
# preschool children 0.4+ (0.74) 0 0.21 (0.41) 0.72 (0.87)
Husband:
non-white 0.13 0.1+ 0.1 0.13
age 10.4(7.8) 454 (7.4) +1.6 (7.7) 37.8 (6.7)
education 9.7(3.2) 10.2 (2.9) 10.1 (3.1) 9.4 (3.4)
anaual hours 1922 (718) 1937 (739) 1976 (673) 1895 (725)
labor force participation 0.959 0.955 0.969 0.937
unearned income 1669 (3767) 2046 (+452) 1653 (3397) 1513 (3364)
average net wage(+0 hours) -- -- 10.68 (5.14) 10.08 (+.90)
net non-labor income (1000s) - .- 1535 (3600) 1518 (3335)
grass hourly w:ng‘c'1 12.09 (7.06) 13.08 (7.6) 12.6 (7.2) L1+ (6.72)
Innet wage)” - . 2.11 (0.30) 2.05 (0.48)
virtual income (1000s) * . - 4334 (38383) 4343 (3540)
non-white 0.13 0.15 0.12 0.13
age 38.0 (7.6) 43.8(7.2) 39.2(7.5) 35.1 (6.1
education 8.5 (2.3) 8.9(2.2) $.8(2.2) 8.2 (2.6)
annual hours 873 (932) 1040 (968) 993 (940) 756 (896)
labor force participation 0.577 : 0.6+ 0.633 0.526
_ unearned income 24,928 (16310) 27,31217925) 26,726 (17028) 23,206 (15047
average net wage(+0 hours) -- ‘ -- 5.52(3.21) 5.50(3.63)
net non-labor income {1000s) - -- 23233 (12236) 21279 (11091)
gross hourly wagea 7.56 {5.06) 7.87 (+.8) 7.63 (+.9) 7.37(5.2)
In(net wage)’ . - 1.58 (0.46) 1.57 (0.48)
virtual income (10005) .. . 23081 (12484) 20801 (11411)
Observations 22,863 5,493 +,868 12,502

/
! Wage is defined for workers only.

Source: Authors’ tabulations of March CPS for years 1983-1997. Sample includes married couples u.-.'here the wife has less than a
high school education. See text for sample selection. Standard errors are in parentheses. All dotlar amounts are in 1995 dollars.



Table 4
Labor Force Participation Rates of Married Couples
Unconditional Means by Presence of Children and Pre/Post OBRA1993
Low Education Sample

Before Expansion After Expansion Change Relative (to No
(1989.1993) (1994-1996) Kids) change

Panel A: Married Men

24 kids (N=7276) 0.935 (0.003) 0.958 (0.004) +0.003 (0.0053) +0.016 (0.010)
1kid  (N=2669) 0.967 (0.004) 0.961 (0.007) .0.006 (0.008) +0.007 (0.012)
No kids (N=2999) 0.957 (0.003) 0.9+ (0.008) .0.013 (0.009)

Punel B: Murried Women

2+ kids (N=7276) 0.533 (0.007) 0.307 (0.010) -0.026 (0.012) -0.043 (0.022)
tkid (N=2669) 0.6++ (0.011) 0.643 (0.017) .0.001 (0.020} -0.018 (0.012)
No kids (N=2999) 0.656 (0.010) 0.673 (0.015) +0.017 (0.018)

Source: Authors’ tabulations of March CPS for years 1990-1997. Sample includes married couples where the wife has less than
12 years of education. See text for sample selection.



Table 5
Difference in Difference Estimates of Labor Force Participation Rates
Married Couples with and without Children
Wife's Education < 12

Married Men Married Women
(1) LEP (dp/dx) (2) LEP (dp/dx)

Panel A: Muin Estimates

Average EITC Effect 0.009 (0.007) -0.031 (0.022)
Log Likelihood / R? -1,974 -8,189
Observations 12,94+ 12,94+

Punel B: Kids, 2+Kids

Average EITC Effect (Any Kids) 0.008 (0.010) -0.016 (0.030)
Marginal EITC Effect (Two+ children) 0.007 (0.008) -0.036 (0.025)
Log Likelihood / R} -1,960 -8,184
Observations 12,9+ 12,9+

Punel C: Cohort Dummies and lateructions

Average EITC Effect 0.014 (0.008) -0.042 (0.024)
Log Likelihoed / R -1,965 -3,187
Observations 12,94+ 12,944

Punel D: Linear Time Trend for Kids

Average EITC Effect (Any Kids) 0.012 (0.015) 0.031 (0.049)
Marginal EITC Effect (Two+ children) 0.008 (0.008) -0.037 (0.025)
Time Trend -0.00+ (0.003) -0.006 (0.008)
Time Trend*Kids -0.001 (0.003) -0.010 (0.010)
Log Likelihood / R? -1,961 -8,184
Observations 12,94+ 12,944
Mean of the dependent variable 0.96 0.58
Other Controls (all specifications) Demographics, state dummies, time dummies

Source: Authors’ tabulations of March CPS for years 1990-1997. See text for sample selection. Parameter estimates for labor
force participation are probability derivatives (dp/dx) from a Probit estimation where dummy variables are measured
as the change in predicted probability from going from O to |. Each equation also includes controls for demographic

variables, state dummies, and time dummies.




Table 6

Parameter Estimates for Labor Force Participation Equation

Married Couples with Children, 1984-1996

Sample: Wife Education<!2

Spec_iﬁca:ion: Average Tax Race Evaluated atfu”-:ime (40 hours)

Variable

Married Men

Married Women

# of children
# preschool children
black

other race

age
age squared /100
state unemp rate

average net wage

Other contrals

-0.003  (0.001)
-0.006  (0.001)
.0.021  {0.007)
0.046  (0.008)

0.001  {0.002)
.0.001  (0.002)
(0.001)

0.003  (0.0005)

-0.00+

-0.005

state, time dummies

.0.043  (0.004)
(0.006)
0.084 (0.016)

0.020 (0.017)

-0.093

0.046  (0.006)
.0.067  (0.008)
-0.005  (0.004)

0.029  (0.003)

state, time dummies

Pseudo R2 0.17 0.06
Mean of Dep Variable 0.960 0.536
ObSrvatlons e eeeeserersssnnesnsn LR XL U SUURUOONLLLT L S—
EIGSICiey f PUTLICIPALION | | || eoseoeesesese g sotese et e
Wage Elasticity of Participation 0.033 0.288
Incnme Elasticity of Participarion -0.008 n.038

Source: Authors’ tabulations of 1983-1997 March CPS. Average net wage is the gross predicted hourly wage times one minus
the average tax rate from entering the labor market at full-time hours. Parameter estimates for labor force participation are
probability derivatives (dp/dx) from Probit estimation. Standard errors in parentheses.
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Table 8
Parameter Estimates for Annual Hours of Work Equation
Married Couples with Children, 198+4-1996
Sample: Wy’e Education<!2

Married Men, Hours>0

Variable oLs v v ®
constant 2595.3  (73.29) 20859 (421.5) 0460 (28+.3)
% of children 2212 @1 (873 (4.76) 851 (4.48)
# preschool children 2423 (6.93) 149.95  (8.51) 19.55 (7.64)
black -123.23 (20.05) 1077 (26.75) 10943 (22.60)
other race 7322 (2160 5757 (26.04) 56,28 (23.88)
cohort? 612 (16.86) 836 (18.24) 879 (17.31)
cohort} 05 (17.18) 350 (23.23) +53 (19.06)
cohort4 61,83 (21.79) 3704 (3350) 3481 Q711
state unemp rate 2704 (4.70) 2631 (+.89) 2630 (+.82)

In(net wage)

virtual income/ 1000

QOther Controls

Mean of Dep Var 1,996 1,996 1,996
Observations 16,681 16,681 16,681
Uncomp Wage Elas -0.07 0.06 0.07
lr;u_:gine El:is_ +0.01 -0.03 -0.03
Test Statistics

Ist Stage F stat, In(w) n/a 23.3 (p=0) 8.8 (p=0}
Ist Stage F stat, y n/a 4+7.8 (p=0) 346 (p=0)
Exonoeneity Test n/a 1+.5(p= 07N 109 (il

-145.1 (10.1)

state & time dummies

119.9 (191.0)

state & time dummies

138.86 (129.9)

state & time dummies

a/ 5 . . . , .
Instrument set | includes EITC tax parameters {phase-in rate, phaseout rate, kink points), kink point where federal taxes
begin, and tax parameters interacted with education and birth cohort dummies.

h/lnsn'umenl'. set 2 includes the marginai tax rate the individual faces at 5,000 earnings increments from zero up to $100,000 (0,
5000, 10000,... 95000, 100000). The tax calculations account for the EITC, other federal taxes, and payroll taxes and

condition on the person's level of unearned income.

Source: Authors’ tabulations of 1985-1997 March CPS. Sample includes married couples with children. See text for details.



Parameter Estimates for Annual Hours of Work Equation
Married Couples with Children, 198+-1996
Sumple: Wife Education<12

Mearried Women, Hours>0

black

other race
cohortl

cohortl

cohort+

state unemp rate
Mills Ratio
In(net wage)

virtual income/ 1000

Other Controls

79.83  (26.57)
182.85  (31.60)
923+ (43.38)
2405 (++.29)
+24 (43.36)
2302 (7.45)
-188.02  (180.1)
27.8 (15.7)

state & time dummies

5.92 (36.12)
J13119 (48.36)
10149 (53.13)

20.16  (51.77)

9.75  (33.23)
-28.25 (9.20)
-87.58  (216.9)

773.9 (394.7)

-28.5 (14.4)

state & time dummies

Variable oLs v 1v-2®/

constant IST74  (184.2) 1286.3  (667.1) 17353 (234.0)
# of children 46,96 (6.93) .50.89  (10.10) 46,19 (6.98)
# preschool children 73.66  (11.91) 1955 (25.45) 7508 (1214

7857 (29.75)
183.36  (31.66)
90.3+  (+3.69)
1362 (+3.38)
$.48  (+3.63)
-23.09  (7.46)
-187.04  (180.4)
118.7 (99.8)

state & time dummies

Mean of Dep Var 1,480 1,480 1,480
Observations 9,653 9,633 9,633
Uncomp Wage Elas 0.02 0.52 0.08
_!Qsome Elas _ _ -0.05 i -0.41 -0.04
Test Statistics

1st Stage F stat, In(w) -- 11 (p=.3) 12.4 (p=0)
Ist Stage F s, y - 1.2 (p=.2) 3338 (p=0)
Exooeneity Test -- RO (p= 3 50.8 (hil)

/
*Instrument set 1 includes EITC tax parameters (phase-in rate, phaseout rate, kink points), kink point where federal taxes

begin, and tax parameters interacted with birth cohort dummies.

b/ . - L
Instrument set 2 includes the marginal tax rate the individual faces at 5,000 earnings increments from zero up to §100,000 (0,

3000, 10000,... 95000, 100000). The tax calculations account for the EITC, other federal taxes, and payroll taxes and
condition on the person's level of unearned income.

Source: Authors’ tabulations of 1983-1997 March CPS. Sample includes married couples with children. See text for details.




Table 10
Parameter Estimates for Annual Hours of Work Equation for Married Women
Using Alternative Instrument Sets (LATE)

Wage and Income Estimates

In(net wage) Virtual Income/ 100

Results for IV-2 (marginal tax rates at $5,000 intervals)
Including husband earnings

Basic Results (0-100K) 118.7 (99.8) -2.9(0.7)
[0.08] [-0.04]

LATE - (0-60K) 131.6 (100.8) 3.2(0.7)
10.09) [-0.05]

- (0-40K) 151.9 (102.0 -3.3(0.8)
[0.10] [-0.05]

—(0-25K) 162.4 (106.0) -3.2(0.8)
j0.11] [-0.05]

Results for V-2 (marginal tax rates at $5,000 intervals )
Excluding husband earnings

Basic Results (0-100K) 241.4(358.2) -9.1 (3.5
(0.16] [0.16]
LATE  -- (0-60K) 773.6 (435.7) -12.3 (4.0)
(0.52] [-0.18]
- (0-40K) 1039.1 (564.0) 13.2 (4.5)
[0.70] [-0.19]
- (0-25K) 1303.4 (664.9) 13,5 (+.9)
(0.88] -0.20]
Results for IV-1 (EITC parameters)
Basic Results 773.9 (394.7) -28.5 (14.4)
[0.52] [-0.41]

Notes: Each row of the table corresponds to estimates from an annual hours of work equation for married women. I[n each case,
the estimates are from instrumental variables estimation. The rows differ only in the specification of the instrument sets. The
specification of the equations are identical to those reported in table 9 and include net wages, virtual income, demographics,
mills ratio, state dummies and time dummies. The table reports the parameter estimate, standard errors in (}, and elasticities in

-
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Appendix Table |
Labor Farce Participation Rates
Unconditional Means by Presence of Children and Pre/Post OBRA 1993

Pre-OBRA 1993 Post OBRA 1993 Change

Relative (to Ne
Kids) change

Punel A: Male Labor Force Participacion Rates

Education=12

2+ kids (N=20,841) 0.98+ (0.001) 0.985 (0.002) +0.001 (0.002)

Tkid (N=10,922) 0.983 (0.002) 0.937 (0.002) +0.00+ (0.002)

no kids (N=12,433) 0.975 (0.002) 0.971 (0.003) -0.003 (0.003)
Education> {2

2+ kids (N=128,224) 0.991 (0.001) 0.990 (0.001) -0.001 (0.001)

1kid (N=14,737) 0.985 (0.001) 0.987 (0.002) +0.002 (0.002)

no kids (N=16,733) 0.985 (0.001) 0.93+ (0.002) -0.001 (0.002)

Punel B: Femule Lubor Farce Purticipation Rates

Education=12

+0.005 (0.004)
+0.008 (0.004)

-0.000 (0.002)
+0.003 (0.003)

2+ kids 0.708 (0.004) 0.735 (0.005) 0.027 (0.007) +0.024 (0.010)
1 kid 0.798 (0.005) 0.307 (0.007) 0.010 (0.003) +0.007 (0.010)
no kids 0.818 (0.004) 0.321 (0.006) 0.003 (0.007)

Education>12
2+ Lids 0.76+ (0.003) 0.785 (0.004) +0.021 (0.005) +0.026 (0.007)
1 kid 0.858 (0.004) 0.373 (0.004) +0.015 (0.006) +0.020 (0.007)
no kids 0.927 (0.003) 0.923 (0.003) -0.005 (0.00+4)

Source: Authors' tabulations of March CPS for years 1990-1997. Sample includes married couples. See text for sample
selection. Pre-OBRA period is defined as years 1989-1993 and post-OBRA period is defined as 199+-1996.



Appendix Table 2

Difference-in-Difference Estimates of Labor Force Participation Rates

Children vs. No Children

Married Men

Married Women

Variable (1) LFP Probit {(2) LFP Probit
(dp/dx) (dp/dx)
constant -0.499 (0.222) -1.490 (0.637)
unearned inc/ 1000 -0.004 (0.000) -0.002 (0.000)
# of children -0.002 (0.001) -0.036 (0.003)
# preschool children -0.004 (0.022) -0.092 (0.008)
non-white -0.034 (0.004) 0.019 (0.014)
age -0.028 (0.017) 0.112(0.051)
age* 0.001 (0.000) -0.002 (0.001)
age’ -0.0001 (0.000) 0.0€0 (0.000)
education -0.003 (0.002) -0.005 (0.007)
education® 0.000 (0.000) 0.002 (0.001}
state unemp rate -0.006 (0.002) -0.011 ¢0.003)
kids (Yo) 0.009 (0.003) 0.029 (0.017)
postd3 (Y,) -0.017 (0.008) -0.006 (0.024)
kids*post93 (Y,) 0.009 (0.007) -0.03+ (0.023)
Other Controls time, state time, state
Average EITC Effect +0.009 (0.007) -0.031 (0.022)
o ;.f'D,:P A i T —
Log Likelihood / R? -1974 -8189
Observations 12,944 12944

Source: Authors’ tabulations of March CPS for years 1990-1997. See text for sample selection. Parameter estimates for labor
force participation are probability derivatives (dp/dx) from a Probit estimation where dummy variables are measured
as the change in predicted probability from going fromQto 1.



Appendix Table 3
Parameter Estimates for Labor Force Participation Equation
Alternative Specifications

Sumph: Married Couples with Children, 1984-1996

Other controls

demog, state, time

Husband Wife
Panel A
Sample: Education of the Wife <=12
Specificution: Averuge Tux Rate Evaluated ut fuli-time (40 hours)
average net wage 0.003 (0.0002) 0.016  (0.003)
net income at 0 hrs(1000s) -0.002 (0.0001) -0.003  (0.0001)

dcmog, state, time

Other controls

Pseudo R2 0.13 0.08

Mean of Dep Variable 0.980 0.686
Observations T+107 74107

Panel B
Sumple: Education of the Wife <12
Specification: Average Tax Rate Evaluated at part-time (2@ hours)

average net wage 0.003 (0.0005) 0.014 (0.004)
| net income at 0 hrs{(IOOOS) -0.005 (0.0003) -0.001 (0.0004)

dcmog, state, time

demog, state, time

Other controls

demog, state, time

Pseudo R2 0.17 0.06

Mean of Dep Variable 0.960 0.336

Observations 17370 17370

Panel C
Sumple: Education of the Wife <12
Specificatian: Actual PVugaﬁr Workers
average net wage 0.0004 (0.0001) 0.018 (0.001}
net income at 0 hrs{1000s) -0.005 (0.0003 -0.00__2 ____ ( 00003) .........

demog, state, time

Pseudo R2 0.17 0.07
Mean of Dep Variable 0.960 0.536
Observations 17370 17370

Source: Authors' tabulations of 1983-1997 March CPS. Average net wage is the gross hourly wage times one minus the average
tax rate from entering the labor market at part-time or full-time work, Parameter estimates for labor force participation are
probability derivatives (dp/dx) from a Probit estimation. Standard errors in parentheses,



Appendix Table +
Parameter Estimates for Annual Hours of Work Equation for Married Men
Using Alternative Instrument Sets (LATE)

Wage and Income Estimates

In{net wage) Virtual Income/ 100

Results for [V-2 (marginal tax rates at £3,000 intervals)

Basic Results (0- 100K) 138.9 (129.9) RERTERS
[0.07] [-0.03]

LATE  -- (0-60K) 236.5 (135.8) -14.1 (3.3)
(0.12] [-0.03]

- (0-40K) 451.2 (182.6) 17.0 3.9)
[0.23] [0.04]

- (0-25K) 396.9 (200.8) NEXTER)
[0.20] [-0.03]

Notes: Each row of the table corresponds to estimates from an annua!l hours of work equation for married
men. In each case, the estimates are from instrumental variables estimation. The rows differ only in the
specification of the instrument sets. The specification of the equations are identical to those reported in table
8 and include net wages, virtual income, demographics, state dummies and time dummies. The table
reports the parameter estimate, standard errors in (), and elasticities in [].



